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BCTYII

CydvacHi BuMoru 10 mpodecinHoI MiATOTOBKM BUMUTeIiB TeXHOJIOTIl
00yMOBJIeHI HOBMMM COLiaTbHO-eKOHOMIUYHVMY YMOBaMVI B HaIllivi Kpai-
Hi, [T AKUX CJIiJT BUXOBYBaTV I'POMaJIsiH, 10 IPOSIBIISAIOTE TBOPYUM Mifl-
Xiff 1o po3B’si3aHHS OyIb-sSKMX 3aziady, Io CTOSTH Iepen, HUMM. Lle oco6-
JIVBO BaKJIMBO UISI Te€XHIYHMX 1 TeXHOJIOTIUHMX 3a7ad, OCKUIbKM BIiI I1X
IIPaBWIBHOIO BUPIIIeHHs 6araTo B YOMY 3aJIeXXWTh TeXHITHMI i eKoHOMi-
YHWV HOTeHIIiall Aep>KaBu.

Ilepexin Ha gBOPiBHEBY IiATOTOBKY B CUCTeMi BUIIOIL IIpodeciitHol
ocBiT (OGakastaBpar i MaricTparypa) BUKIMKA€E HEOOXITHICTD IeperIsHy-
TU JlesIKi acTIeKTU IIiITOTOBKM BUUTEJIiB TeXHOJIOTII, IKi BifoOpakatoThCs i
B HOBVX raJTy3eBVIX OCBiTHiX cTaHmapTax sumoi ocsitu (I'CBO).

3okpema, 'CBO mis migroroskm 6axanaspiB Hampsamy 6.010103 -
TexnosoriuHa ocsita nepenbavae BuBYeHH: AucHmIulinm «TexHiuHa TBO-
puicTh y4HiB», aKTyaJIbHICTB 5IKOI 0OyMOBJIEHa B JaHWUM Yac OpakoM KBa-
midikoBaHMX axiBIliB TS MiATOTOBKM MiIPOCTAIOYOro IIOKOJIIHHS, SIKO-
My OyAyThb LiKaBa TexHiKa i TexHosorisa. Amke caMe IIbOMY IOKOJIIHHIO
HaJIEXXWUTb BUPIIyBaTV MantOyTHI TexHIUHi i TexHOIOTIUHI 3a/1a4i.

HaykoBo-TexHiuHMVI IIOTeHIliall Halloi KpaiHu B ApPYriii TpeTuHi
XX CTOMNITTA BKJIIOYAB 10 CBOI'O CKJIaly TaKOX i MepeXy I'ypTKiB TeXHi4HOI
TBOPYOCTi, B SKMX BVIXOBYBaJIVICS MaviOyTHI KOHCTPYKTOPW KOCMIidUHVIX
KopalITiB, MicsIIIeXo/iB, CydacHOI Ha3eMHOI, BOIHOI, ITABOAHOI i HOBITpsI-
HOT TeXHIKI.

Ha >xasnp, exoHOMiuHa Kpm3a 90-X poKiB MUHYJIOTO CTOJITTS NPU-
Bejla 10 TOro, IO KUIBKICTh TeXHIYHMX TyPTKiB pisko ckopoTwiacs. Cori-
aJIbHO-eKOHOMIYHi YMOBU IIKUIBHUX BUUTEJIB i Mejaroris Io3amKiuIbHMUX
y400BMX 3aKJIafliB Pi3KO IOTipIIVIINCS, IIiITOTOBKY I€IaroriB IS INTS-
YMX MO3aIIKUTBHMX YCTaHOB IIPaKTUYHO He Oyr10. Bee 11e mipmBesio 1o To-
My, IO 3apa3, Ha caMoMmy IodaTky XXI cTomiTTs, 3'ssBuBCcs gedpinuT Hay-
KOBO-TeXHIUHMX Ka/IpiB /I HayKOMICTKMX rajIy3ey eKOHOMIKMN.

B mamwvm1 gac Gararo perioHiB YKpaiHu cTaim BiIpOmKyBaTu OWUTsI-
ui TI03amKiIbHI y400Bi 3axianm. Alte BifOyBa€Tbcs Iie, B OCHOBHOMY, 3a
PaxyHOK BiIpOIKeHHSI YCTaHOB I'yMaHITapHOTO HAmpsMy, sKi He BUMa-
rafoTh BEIVMKMX BUTpaT 3aco0iB i eHepril. A sKIO BigkpwTym abo HaBiTh
«peaHIMyBaTI» MICBKY CTaHIIiIO IOHMX TE€XHIKiB, TO HeoOXxigHi BXe icToTHI
TPOIIOBI KOIITH Ha IIPUIAOAHHS Cy4acHOTO YCTaTKYBaHHS i peMOHT BUi-



JIeHVIX IIPVIMIIIIeHb BiIIIOBiMHO A0 BUMOT Oe3IeKn i iH. A mux 3acobis 1mo-
KU 1110 JTy>Ke MaJio.

3 immoro 6oxy cam mporiec HapuaHHs B XXI cTOiTTI MOBMHHMI
OyTu icroTHO 3MiHeHMVI. BinoMo, 110 B AUTSAYMX ITO3AIIKUIBHUX YIOOBMX
3aKyIafaX TEXHOJIOTIYHOTO HAIpsAMY HiTM 3aIMalOThCSI B OCHOBHOMY TeX-
HIYHIM MOAETIOBaHHSIM, TOOTO TUM, IO IPOMIOPILIiNHO ix iHTepecam i
MOXJIMBOCTSM yCTaHOB JIOJaTKOBOI OCBiTM. 3BMYaMHO, Cy4acHi JiTu mo-
BUHHI HaBuaTMCA 3a Cy4acHUMM MeTOAMKaMu. AJle clipaBa He TUIBKU B
HuX. 3'SBWIacs HOBa eJleMeHTHa 0a3a 11 MOJIeIIIOBaHHS: HOBi MaTepia-
JIV1, HOBi KOMIDIEKTYIOUi BPOOM 115 CKITaflaHHS MOJIEIEVL.

3apyObkHI KpalHM BXe JaBHO CTaIi 3BepTaTy yBary Ha OWUTSIIY
TeXHiYHy TBOPHUICTb, TOMYy YacTMHAa IIPOMWCIOBUX IIiAIIPMEMCTB BXe Oi-
sipltte K 50 poKiB TOMY cTajla BUITYCKaTy KOMIUIEKTYIOUi BUpOOU I MO-
HeJIFOBaHHS CepiViHO. 3BMUaVHO, MOJIEICTY HeoOXiTHO 3HaTH, SIK BU3Ha-
YaroThCsl XapaKTepUCTVKM i TapaMeTpy, HallpUKIIal, IIOBITPSHOIO I'BUH-
Ta IS MOJEJIi JIiTaKa i SIK 710ro 3po0mTH, ajle Bce XX TaK/ B TAHMI Yac J0-
LiJTbHiIlIe TpuadaTy 0To B 3aBOACHKOMY BUTOTOBJIEHH], HiXX BUPi3yBaTul 3
LIJTOTO IIIMAaTKa JiepeBa.

KpiMm Toro, cygacHOMy BYMTEIIIO TEXHOJIOTII HEOOXiTHO yMiTH HIpO-
FHO3YBaTW HOBi HaIPsIMKM y HaBYaHHI JiTeVl TeXHIYHi TBOPYOCTi i B MO-
JeJIIOBaHHI Pi3HMX TeXHIYHVX TPUCTPOIB.

HaHuit minpyyHUK HamvcaHU B IOBHIN BignosimHocTi 3 ['CBO 3
BUIIe3TaflaHOrO HampsMy, B SIKOMy OUCIMIDIIHa «TexHi4Ha TBOPYICTH
V9HiB» BXOOUTH B IVIKII HOPMaTUBHMX IPOdeciiiHO - Opi€eHTOBaHWIX HVC-
i, [Tpore, giTko BimoOpakaroum 3MiCT cTaHOApPTY, MOPYyYHVK, TP
LIbOMY, € JOCTaTHBO OaraToIulaHOBUM. ABTOPM IIParHyIM PO3KPUTU He
TUIBKM TeOPeTWYHIi acIeKTV TexXHiUHOI TBOPYOCTi, IIMTaHH:A TeXHi4HOIO
MOJIEJIFOBAaHHS i KOHCTPYIOBaHHS TeXHIUHMX 00'€KTiB, asle i IokasaTu He-
0bOximHe MeTomyrdHe, opraHisallivHe i iHdopMariviHe 3a0e3eueHHs IPO-
Ilecy HaB4aHHS B paMKax QUCHUIUTIHYN «TexHidyHa TBOpYicTh YUHiB», poO3-
[JITHY TV METOIM 1 METOIVKM PO3B I3aHHS TBOPYMX TEXHIYHMX 3a/1ad.

B minpyuyHuKy nogaHo TeopeTVMUYHMI MaTepiall, B IKOMYy aHaJIi3y-
JOThCS JKepesla TeXHIYHOI TBOPYOCTi i pPo3MIAAalOTECS VIOTo pi3Hi eTanm.
3BepHYTO 0COOIMBY yBary He TUIBKM Ha METOAM PO3B SI3aHHS TBOPUO-
KOHCTPYKTOPCBKVX 3aiay, ajle i Ha iHdopMarinHe 3a0e3reyeHHs TexHi-
4HOoi TBOpYOcTi. OKpeMo HaBelleHO TeOPeTUUYHMUI MaTepiasl, KU MOXe
OyTr BUKOPWCTaHW IS PO3PaXYHKY IESIKMX XapaKTEePUCTUK MOEIIEVL.
HaBomsarbca TMIOBI TexXHOJIOrT BUIOTOBJICHHIO MOEJIeN, a TaKOX Oco0-



JIVBOCTi BUTOTOBJIEHHS KOXKHOTO 3 BB Mofeien. Y Mipy4YHUKY TaKoX
HaBelIeHO BiAOMOCTI, Ki MOXYTb OyTM KOPVCHI IIJI1 METOAVICTIB, IO 3a-
Oe3reuyroTh IIpoIiec HaBYaHHS TeXHIUHiN TBopYocTi. HaBemeno BimomocTi
3 TexHiKv Oe3ITeK IIpV NpOBeieHH] yub0BOro IIpoliecy B ANUTSYMX I103a-
IIKUTBHVIX HaBYaJIbHUX 3aKilafax.

Yuabosuit MaTepiarn, HaBemeHMVI B KHM31, CIIPSIMOBAHWIT Ha PO3BU-
TOK TBOPUMX 3HAi0HOCTEVI JIIOOVHY, YMiHB X IIPaKTUYHOTO 3aCTOCyBaHHS,
K B oOs1acti TexHiKM, Tak y cdepi ocBiTr. OCHOBOIO 1150TO € POPMYBaHHS
i po3BUTOK YMiHb MOIEIIOBaHHSA B ITpodecinHiN OisIPHOCTI, Opi€eHTOBa-
HiCTh Ha CaMOCTiVIHy poOOTY CTymeHTiB-OaKaslaBpiB 3 ypaxyBaHHSM CIle-
mmdiky peaTi3oByBaHOI IPOrpaMA.

ITigpyuHuK ampecoBaHW CTyIeHTaM, ajle MoXKe OyTI TaKoX KOp-
CHUVI TleflaroraM, IIo IPaloloTh y cdepi IUTIUMX MO3allIKiIbHMX HaBJa-
neHMX 3aK1afAis (ITH3), a Takox TvM, XTO HIiKaBUTbCS IpobieMaMi Mofie-
JIFOBAHHSI 1 KOHCTPYIOBAHHS Pi3HVIX TeXHIYHVIX IIPUCTPOIB.
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Po3gin1

TEOPETVMYHI I OPTAHI3ALIIMHO-METOOMYHI OCHOBU
TEXHIYHOI TBOPUYOCTI

1.1. TBOPYicTh SIK KOMIIOHEHT 3araIbHOI KyJIbTYpPW JIIOA-
HY i cycninibcTBa

IToHATTSIM TBOPYOCT] OXOILTIOIOTHCS BCi POPMM CTBOPEHHS i ITOsIBa
YOToCch HOBOTO Ha (POHI iCHYI0YOTr0, CTaHHAPTHOTO.

SIK BiI3HAYaIOTh aBTOPUTETHI IOCIITHMKY, HanpukiIaz [29], ymos-
HO MO)KHa BUIAUIATY TPV KPYTU TBOPYOCTI.

Hepwuit kpye mBopuocmi TOPKaEeTbCsI CTBOPEHH:I HOBMX, He icHYy-
1ounx pasinre dpopM Marepii. Lle BimHOCUTBCA 1 1O «CTBOpPeHHS CBiTYy», i
HeCcKiHUeHHMX (POPM XWMBOTO XWUTTS, JIOAMHMN i TIOTO MO3KY, SIKWUW IIif-
KITIOUVBCS 710 TBOPYOCTI IIPMPOAN i caM 3mi0HWMIT 10 CTBOpEHHS HOBMIX
dopM MaTepil, y TOMY UMCIIi B IPOAYKTaxX TexHi4HOI TBopuocTi. Tomy Ha
HifIcTaBi TBOPYOCTI NPUPOAY MM MOXEMO IIPOHUKHYTU B TBOPYICTh MO3-
Ky, a IpPOHVMKHYBIIV B MeXaHi3MV CTBOPEeHHSI HOBOT'O MO3KY JIFO[IVHU — B
TaeMHWIII CTBOPEHH:I CBiTy.

Hpyeuit kpye mBopuocmi OXOIUIIOE 3MiHYy, OHOBJIEHHS, IIepeTBO-
PeHHs i BIIoCKOHaIeHHs icHyto4oi fivicHocTi. Lle BimHOCKTBCS 1 110 J1I0u-
HM, XO4a BOHa, Ha JyMKYy BU€HMX, peaJlisye CcBOI ITOTeHIIiViHi, Oe3smexxHi
MO>JIMBOCTI JIVIIIIE Ha OIHY JIeCATY YacTUHY.

Tpemiii kpye mBopuocmi HallpaBJIeHUVI Ha PYVIHYBaHHS «CTapOro
cBiTYy» 1 TOOymoBY Ha 110r0 MicIli HOBOrO. Lle BiTHOCUTECS, TOJIOBHUM Y-
HOM, [I0 COLiaJIbHMX IepeOyIoB i peBOIIONi, a TaKOX OB HOBMX Ha-
HOpsIMiB B HaYIIi i TexHill, gKi IIparHyTh 3pYHyBaTU CTEPEOTUIIN.

ITpOHMKHYTM B «TaEMHWILII TBOPYOCTi» MOXXHA Ha ITiJCTaBi 3HaAHH:I
3arajIbHMX 3aKOHIB I BUMHMKHEHH:, IIPOTiKaHH:A i BUABY IX B HPOIyKTax
TBopyocTi. Lli 3HaHHSA ITOBMHHI TOpKaTWUCs, B MepIly Yepry, 3arajlbHuX
3aKOHiB TBOPYOCTi caMOi IPUPO/Y, 110 CTBOPWIIN JIFOJICEKMII MO3OK 1 ITO
IIPUMYCIWIN VIOTO IIpallfoBaTH 3a CBOIMM IpMHLMIIaMU. TiUIbKM B IIbOMY
BUIIaJIKy MOXJIVIBO BiIKpUTM TOJIOBHI TAEMHMII TBOPYOCTI — IpUpomy il
HpoOyKeHHs, MexaHi3Mu ii IIpOTiKaHHS i HapoIKeHHS HOBMX izev, 3a-
AyMiB 1 BITKpWUTTIB.

INopibHMx TIOTIAniB ZOTPUMYIOTECS OaraTo BUEHMX, SIK 3a/IMaIOTh-
cs1 HayKoro Ipo TBopuicTe. Ha nepimomy Miclii B HiVl CTOITh 3HaHHS 3ara-
JIBHUIX 3aKOHiB, Ha IPYroMy — PO3YMiHHS TOTO, Ki SIKOCTi HeoOXimHO
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posBuBaTV a00 KOpUryBaTu B coOi Ha ITACTaBi VX 3aKOHIB, Ha TPETHOMY
— TpeHyBaHH: LIMX 30i0OHOCTeN y pisHMX BUOax OisuIbHOCTI. BueHi cTBep-
IDKYIOTB, IIIO TBOPYY JIIOOVHI BVUIHO IIO TOMY, K BOHA OMSTa€ThCs, 00-
CTaBJIsle KBapTUPY, TOTye 00if i opraHi3oBye CBill BiITIOUMHOK Ta AO03Bi-
JIA.

3arasibHi 3aKOHM TBOPUOCTI € K OV KITFOUaMyI, 3a JOTIOMOTOO KX
MO)KHa BIAKPUTW ABepi B MiICBiIOMICTD i BIIyCTUTM VIOTO B CBiIOMICTb i
Ha/ICBIIOMICTB.

TBOpUiCTP 5K IIpoliec HAPOIDKEHHS Pi3HMX BUIIB HOBoymBopens 3a
PaxyHOK 3MiH, IlepeTBOpeHP icHyIOumx ¢popM, abo CTBOpEHHS HOBWX
dopM 3a paxyHOK HOBOTO 3'€qHaHHS eJIeMeHTiB € popMOIO iCHyBaHH:
BCix BUIIiB MaTepii.

Pocivicekun akagemik B.I. BepHanmcekum B cepenmui XX cTOITTA
00'eTHaB HOBOYTBOPeHH:I, KlacKdiKyoun Ix 3a JOIIOMOTOIO IIOHSATh «T'€0-
cepa», «biocdepa» i «HOOChepa» (Bim TPeIbKOrO «HOOC» — PO3YM).
Cdepa po3yMy, TakMM UMHOM, € 0COOMMBOIO (POPMOIO TOHKOI MaTepil,
sKa BUKOHY€ CBOIO (PYHKIIiO, [0 BUXOAUTD 3a MeXi iIHOMBiMyasbHOI po-
60Tr MO3Ky. 3a Cy4acHVMM JaHUMV, Hoocepa OTOTOXHIOEThCS 3 «iHO-
PpMaIliTHMM T10JIeM», 1110 3aTI0BHIOE BaKyyYMHUVI IIPOCTip 3eMHOI ITIOBEPXHi.

Bci Bugm maTepii BOJIOOIIOTH TBOPYOIO CWIOKO, IIIO Ma€ 3arajibHi i
0co0JIVIBi 3aKOHM 1 MeXaHi3MM ITPOTiKaHHA.

Butiiim IIPOIYKTOM €BOJIIOITIT XMBOT MaTepi'i € JIIOJICBKUI MO3O0K,
IIT0 BOJIOJIi€ He TIbKM YHIKaIbHOI IIPVUCTOCOBHICTIO JI0 cepelioBuIla, ajle
i 3[JaTHICTIO IepeTBOPIOBATY V0T, CTBOPIOBATV HOBeE.

TakyM 4yMHOM, TBOPYi 3a7]aTKM iCHYIOTb B MO3KY KOXKHOI JIFOJIVIHWAL.
SIx mokasasm poborn JI.b. €pmortaesoi-Tominoi (y Tomy umcri [32]), mo-
CITipkeHHsT OiosioriuHoI 6asm TBOpUMX 3i0HOCTEN BUSBWIN, IO CIIOH-
TaHHWIT BUSB IIOTPeb 1 3110HOCTI 10 TBOPYOCTI HPOSIBIISIETHCS IIPU ITOEN-
HaHHI AeSKUX CIPUATIMBUX Hellpodisionorigamx 3amaTkis, a iHIIMM He-
00XifgHO IIyKaTV iHAVBiAyaTbHVI IIUIAX BIIKPUTTS TBOPYMX KaHaJIiB.

3MiHW, TIepeTBOPeHH:l, 3'€THaHH:, 3a PaXyYHOK SIKMX BiflOyBaeThCs
mosiBa HOBUX (popM Marepii, iCHYIOTh y Bcix T BUAaxX i MalOTh OJHAKOBi
MexaHi3MV IPOTiKaHHS.

Bcromy mepenye mesdkuit IycKOBUI MexaHisM, BiAMiHHMI Bifl cTa-
HIAPTHOTO, KNV Oepe y4JacTh B IIMKIIIYHMX IIpoliecax, 110 BiIOyBaroThCs
B HeXWMBIN 1 XuBin npupopi. Higkvx 3MiH i lepeTBopeHb He BUHMKAE IIpU
Iii moMipKoBaHMX 1 CTaHAAPTHUX HOApasHMKaX, $Ki IOBTOPIOIOTHCS.
TiyIbKYM TTOEAHaHHA HeCTaHJaPTHUX YMOB € IYCKOBVM CTVIMYJIOM [T 3MiH
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i meperBopens. Lle HeoOXimHO ypaxoByBaTV HpV BMBUIBHEHI TBOPYOIO
MOTEHITiaJTy JIFOVHIA.

INpomec HOBOyTBOPeHHS BifOyBacThCS B OOPOTHOI 3 BXXe iCHyIOUmMM
CTaHIApPTOM, CKJIaZleHOIO CTPYKTYpPOIO, Ka YMHUTE OMip CBOEMY PYVIHY-
BaHHIO.

Ilepemarae GispII cruTbHMY i 3HaUyIMIL. B cTBOpeHHI HOBOI pop-
MW, SIK IIPaBWIO, IPVICYTHIN TPeTivi YMHHWK, CAMUV 3aTaIbHII (HeoOXi-
HiCTh, BUMOI'M Cepe0BUINA), AKUVI CIIYXUTh KaTasli3aTOpOM.

ITponyxTom Takoi GOpoThOM € 3MiHa, IlepeTBOpeHHs i II0siBa 4o-
rock HOBOTO. 3MiHa IIpuITycKae 30epexxeHHs 00'eKTa i3 3MeHIIIeHHAM, 30i-
JIBIIEHHSIM KiJIbKOCTi, 3aMiHOIO JieTaJleV], 1110 Ha/JaloTh HOBY cpopMy 1IbO-
My O0'€KTy.

IlepeTBOpeHH: NpuIIycKae MOsIBY HOBOI (popMm MaTepil (Boma Ire-
PEeTBOPIOETHCS Ha JIifl, B CHIr, B IIapy) IIpu 30epe’keHHi OCHOBHOIO €CTBa
abo mpu momaHHi 00'eKTy HOBOI PYHKIIII.

3'eqHaHHS €JIeMeHTiB IPVBOAUTE 10 CTBOPEHHS HOBMUX POPM Ma-
TepiaJIbHOTO BUIVIANY. B KoXHIn 3 cdep Take 3'emHaHH:A Mae CBOIO CIle-
undiky. B sarampHMX MexaHizMax BaXKJIMBO 3aCBOITH, 11O CIIOHyKadeM 10
TBOPYOCTI € HeCTaHIAPTHICTb CTMMYJTy abo cuTyallii, B3a€MOJis pi3HUX
CWI 1 IPVICY THICTB SIKOTO-HeOyAb KaTaslizaTopa.

Teopumi mpotec y oamMHM e OesllepepBHO B pisHMX dopMax i
Ha pi3HMX piBH:X, OyIy4n OCHOBOIO iCHyBaHHS camoi OiosoriuHoi Mare-
pii.

INepmmoto, ocobauboro popmoro mBopuocmi TOOUHU € TICUXiUHe
BiII3epKaJIeHH:I, KOJIV 30BHIIIHIV CBIiT TpaHCchOpPMY€eTECS B HOBY popMy
icHyBaHHS MaTepil — HeVIpPOHHY, 3HaKOBY, IO 30epiraerbcsa B IaM'sTi i
110 Gepe y4acTb B CTBOpeHHI MoJieslell HOBOTO CBITY i CBOEpigHOCTI iHAM-
BiZlyaJIbHOCTI.

BinoGpaskeHnrt Mup IIOYMHAE iCHYBaTM 3a CBOIMM 3aKOHAMM i TBO-
pwTH 3a 3araJIbHMMY, IIOCh 3MIiHIOIOUM, IePeTBOPIOI0YN, YTBOPIOIOYM HO-
Bi TIOTpeOu, 1iHHOCTI, 1iTi. TBOPUICTh HIKOIM He BU3HAYAETHCSA SAKMMOCH
OIIHVIM UMHHVKOM, BOHO 3aBXIV IPUITYCKaE B3aeMoiro Oe3ivi 3MiHHMX,
TOMY HPOOYKT IPVMpPOAHOI Oi0IOTiYHOT TBOPYOCTI 3aBXAM YHIKaIbHUM i €
HENOBTOPIOBAaHMIL

TaxyM 4MHOM, TBOPUICTB SIK IIpollec 3MiHW, IIepeTBOpeHH:, 3'e/I-
HaHHS PisHMX (POpM MaTepii XapaKTepWU3yeTbCs 3arajlbHOIO0 SKICTIO —
CTBOpPeHHsIM HeoOXiTHOro, He iCHYIOUOIO paHillle pe3ysIbTaTy B cepero-
BUIIIi 00'€KTiB IIpEIMETHOTO CBiTy.
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HocTaTHRO CKJIamHO VABIATU CODi «IOTpiOHe MaVtOyTHe» caMol
JTIOOVHY, i TIOTpeOn, 3aI0BOJIEHHS SIKMX 3po0WwIN O 110TO XMUTTS aKTWB-
HIUM, OCMMUCJIEHUM 1 pajicHuM. [IjIg HpOro CJIif, 3HaTW 3arajibHi 3aKOHU
XUTTS, 10 JIeXXaThb B OCHOBi BCix ITOTpel JIIOOVMHM, SKi CIIOHYKAIOTh 10
TBOPYOCTI.

ITpenmeTHe cepeioBuIlie rpa€ BaskIMBY POJIb IS XXUTTENiSUIbHOCTI
jmopvHM. JlrogyHa MoXe iCHyBaTM TUIBKM B IIeBHMX YMOBaX B3a€MOZIl i3
30BHIIIIHIM cepefdoBUILeM BifIIOBIIHO [0 IIEBHUX «3aKOHIB XWUTTs». Li
B3a€MOJIiT i 3aKOHM JIeXaTb B OCHOBI pOpMyBaHHS PYHIAMEHTY JIIOACHKOT
TICUIXiKIA.

SIK BiI3HAYaIOTh AesKi JTIOCIIHVKN iCHYIOTh YOTUPW OCHOBHI 3aKO-
HU XUTTS [32].

Hepwum 3axonom xummsa € 1l IOCTiVIHA 3aJI€KHICTh Bifl HaBKOJIV-
IITHBOTO cepeoBuIla. Taka 3aIeXXHICTh Bifl cepeloBuIIla TTIOPOIKYEe Heob-
XigHICTB 3MiHM dOpPM i crI0cobiB IIPMUCTOCOBYBaHHS IO YMOB, IIIO 3MiHIO-
FOThCSI.

Paszom 3 Mopdortoriuroo 3MiHOIO 3aco0iB i MexaHi3MiB IIPUCTOCO-
BYBaHHS IO TIOCTiTHO 3MiHHOTO CepellOBUINA, Y JIFOAMHM 3'SBWIIOCS iH-
CTVIHKTVBHE IIparHeHH: 11030y Trcs Takoi 3ayiexxHocTi. Llen pedpiexc se-
XWTh B OCHOBi OIHi€l 3 KOpiHHMX, PyHOaMeHTaIbHIX IIOTped JIIOOMHN B
TBOPYOCTi, B TIOIIYKY 3acobiB, sIKi TapaHTyBam O 710TO He3aJIeXHICTh Bif,
CepeOBMIIIA TP BCiX 3MiHHMX oOcTaBuHax. Lls moTpeba j1eXnTh B OCHOBI
PO3BUTKY LMBUTi3alliil i Bcix BUAIB IITYYHMX CIIOPYZ, i BUHaXOiB.

Bci Buam TBOpYOCTi, HEOOXiAHI A1t OTPUMAHHS TaKol He3aIeXXHOC-
Ti, TOUMHAIOTLCS 3 IMi3HAHHS 1 BIIKPUTTS «IIPUXOBAHMUX» 3aKOHOMipHOC-
TeVl 30BHIIIHBOTO CBiTy, MPUYMHHO-HACIIIKOBMX 3B'sI3KiB, HEHOCTYITHMX
ni71s1 Oe3MocepenHbOTO BiTUyTTs. Bei BUIM KOHCTPYKTMBHOI, MaTepiaJbHO-
TexXHIYHOI TBOPUYOCTi Ga3yIOThCS Ha TaKMX BIAKPUTTAX i Hampas/ieHi Ha
CTBOPEHHS HOBOTO, IIITYYHOIO CepelOBUIIA.

Hpyeum 3axonom >xxummsa € BiITBOPIOBaHIiCTb. biosoriuna dopma
30epe’XeHHs KUTTS He OOMEXYEThCS caMo30epeskeHHSIM abo BiITBOpeH-
HaM cobi mopibamx. He MenIe MoryTHIM € IHCTMHKT 30epesKeHHS XKUTTS
B IIUIOMY K popMm icHyBaHHSA MaTepil. 111 30epesxeHHS XUTTS iHITINIX
JTIOIMHA Ve OaraTo Ha II0, Y TOMY 9MCiIi Ha TBOPUICTb.

Tpemiit 3axou xummsa — HeoOxigHicTh y 00'emHanHi. 11106 30epe-
I'TV 1 TIPOMOBXUTHU XUTTS, 3pO0OUTH i He3aJIeXKHOIO Bif] cepelloBmINa, He-
oOxifgHe 00'eqHaHHS 3ycwIb 1 posnonin dyHKLN. Y ymoguHy orpeba B
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iHgMBiAyaIpHI cBOOOMI ITOEAHYETECA 3 TTOTPebOI0 B IMpWEAHAHHI, B 3Ha-
XOJIPKeHHi CBOTO MICIIf B 3arajIbHOMY .

YemBepmuii 3aKkoH >xumma — HeOOXiTHICTH y 3MiHI, BIOCKOHa-
JIeHHi, yCKJIaJJHeHHi 1 OHOBJIeHHi POpM IPUCTOCOBYBaHHS A0 CEpPeIOBU-
ma. g HeoOxigHicTh 0OyMOBIIeHa TVM, IO BCe 30BHIIIHE CepeioBUIIe
3HAXOIWUTBCA B IOCTIMHOMY Ipolieci MiKpo- i MaKpO3MiH, 1110, y CBOIO Uep-
ry, OyauTh B JIIOAVHI TOTPeOy 40 JOCKOHAJIOCTI i CaMOBIOCKOHaJIEHHS.

B eposmoniiHoMmy mpolleci, Ha IIijicTaBi JaHOTO 3aKOHY XXWUTTS, Y
JIIOIVIHYL CKJIaJIacs IoTpeda y 3MiHi i BIIOCKOHaIEHHI IIpeIMETHOTO cepe-
ZIOBMIIIA, CepelloBuIIla He3aceJeHoro, a TaKoX TeXHIUYHMX 3acobiB, 110 fg0-
IIOMaraloTh BVDKMBAHHIO i ITPVICTOCOBYBAHHIO /10 IIbOTO cepeoBuIa [34].

Ha ¢oni Takmx 30BHI opieHTOBaHMX IOTpPed y ITOCKOHAJIOCTI ITO-
Tpeba B cCaMOBIOCKOHaJIEHHI Bi/IiVIIIUIa Ha JIPYIUI IUIaH, OCKUIBKI JIIOMIV-
Ha IHTYITMBHO BimuyBae BifcyTHiCTP HeOOXigHOCTI B IIbOMY. AKIIEHTY-
BaHH: Ha BIIOCKOHaJIEHHI 30BHIITHBOTO CepeioBuIia poOouTh 6e3riTy3moio
BUTpaTy 3yCWIb Ha caMOBJIOCKOHaJIeHHs. TexHiuHI HOBMHM 3[1aTHI BUpi-
IITyBaTy 3a Hel JIOTiYHi i TBOpYi 3a/a4i, JOCTaBIIATH iH(OpMallito 3 Oyab-
SIKVIX TOYOK CBITYy, MOzIeJTIoBaTy 00'€KTH IIPEIMETHOTO CepeiOBNIIIa i T. iH.

BrrockoHasleHHS JIIOAVHY BUSBWIOCS aKTyaJIbHOIO ITIPOOIIEMOO Cy-
YacHOCTi, IO Tofae CUTrHaJI Oigy cpepaM HisUTbHOCTI, Y (PYHKIIIIO SKVIX
BXOWTD PillleHHs I1i€l Impo0seMit: OcBiTi, Hay1li, TexHiri. Llporo BumMara-
IOTh CcaMi 3aKOHWM XXWTTS, CIIpSIMOBaHi Ha ii 30epe>keHHs uepe3 BIJOCKOHa-
JIeHHsI He TUTBbKM 30BHIIIHBOTO (IIpeIMETHOTO) CepelloBUINa, ajle i BHyT-
PILIHBOTO.

Yci mepepaxosani ymoBu abo 3aKOHM, IO JIeXaTb B OCHOBi icHY-
BaHHs, IIPOTiKaHH:, 30epeXXeHH: i BIITBOpeHHs XUTTs, € PyHIAMEHTOM
CIIOHTAHHOTO PO3BUTKY IICUXiYHMX yYTBOPEHBb, HEOOXITHMX IS IIPUCTO-
COBYBaHHS /10 MpeIMeTHOIO CepeloBUINa, a TaKOX [JISI YCIIIITHOTO 110T0
OCBOEHHSI.

Bermiky poitb y po3BUTKY i CaMOPO3BUTKY JIIOOVHM I'pa€ IpeaMeT-
He CcepeloBUINE, B OTOYEHHI SIKOTO BiIOyBa€eThcs (popMyBaHHS IOTO IICH-
XI4HMX 1 iHTeJIeKTyaJIbHUX dKOCTel. Y 3BMYarHMX yMOBax JIIO[MHAa iH-
CTMHKTVMBHO IIparHe MisHaHHs HaBKOJIMIIIHBOTO VIOrO MpeIMEeTHOrO CBiTy.
BigkpmBaroum cBiT «y1s cebe», BOHa BigKpuBac i «cebe», CBOT MOXJIIMBOCTI
i 3gibHOCTI. SIK cIIpaBeIVIBO CTBEPIKYIOTh BUEHi, «BIIKpUTTS 11t cebe» i
€ HeOAMIHHOIO COIliaJIbHOIO i IICMXOJIOTIYHOIO YMOBOIO «BIIIKPWTTS IJIA
THITIVIX>.
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He MeHI Bas}IMBVM MOKa3HMKOM ITPUPOAHOI TBOPYOCTI € IIOTpe-
0a, AKa Tie 3 cepemVIHM, PV CaMOCTITHOMY BMKOHAHHI AKOi-HeOyIb mis-
JIBHOCTI 1 i1, BUIBHOMY BOJIOHiHHI HMMM. BoHa IIposBIIs€ThCSA B TOMY, 110
JIIO/IVIHA IIparHe poOUTY BCe «caMa»: KOHCTPYIOBATY, MOZEIIIOBATH i T. iH.

ITpoBigHUM HOCUXiYHMM yTBOPEHHSM IS TBOPYOCTI € IIOTpeOu.
Tomy came 3 popmyBaHHs TT0Tped, OaskaHHS TBOPUTHM, CTBOPIOBATH IIIOCH
HOBe, HeoOXi/THe JIIO[IsIM, Ma€ ITOYMHATVICS PO3BUTOK TBOPUMX 3Ai0HOCTET.
be3 GakaHHS TBOPWTW JIFOAMHY HNPaKTUIHO HEMOXJIMBO CIIOHYKaTH IO
TBOpYOocTi. HasgBHICTE Takol MOTpedu B TBOPEHHI € OCHOBOIO KpeaTMBHOC-
Ti.

Pasom i3 morpeOamm, Tak 9n1 iHaKIIe ITOB'SI3aHVMIL 3 B3aEMOII€IO 3
HAOYHMM CepeIlOBUIIeM, iCHYIOTh IIOTpeO, TI0B'sI3aHi 3 PO3BUTKOM i dy-
HKITIOHYBaHHSIM M'SI30BVX i HepBOBUX TKaHWH, 1x B3aeMogiero. Ceper HIX
MO>KHa BUAUIMTY IIoTpeby B eKOHOMII eHeprii. BoHa 1mToBxae Ha TBOpUMII
IIOIIyK 3acobiB, IO TIOJIETIIYIOTH IpaIlio i disudry, i posymoBy. Bei Tex-
HiYHI BMHaXOIM HallpaBJIeHi Ha 3a/I0BOJIEHHS IIi€l TOTped, SKMMU oX0oUe
KOPUCTYIOThCS O6araro JIrofer.

ITorpeba y TBOpuocTi Oa3yerbcsi Ha IIOCTIIHOMY OHOBJIEHHI i
yCKJIaJHEeHHi MeTH i BMpoOJIeHHI MeBHOTO CTWI (PYHKIIIOHYBaHHS MO3-
KOBOI HisUIPHOCTI, sIKa BKITIIOYa€ IToTpeOy B HOBWM3HI, PO3IIMpPeHHi i yckiIa-
IHEeHHi I1ijTelt, pisSHOMaHITHOCTI B 3aco0ax i MeTomax IX HOCSTHEeHHS.

KpiM mpucrocoByBaHHSI 10 IIPUPOLHOrO CepeIoBuIlia, HeoOXis-
HicTh B 00'eqHaHHI TOpomXye corjiayibHi 1ToTpedn. Lle morpeba B pmen-
HaHHi i eMOIIVIHOMY KOHTaKTi 3 iHIIVMMM JIFOIIbMM, 3HaXO/PKeHHi CBOET
poii i iHAMBidyaIbHOTO 3HaUeHHs CBOTO iCHyBaHHS B COLIiyMi.

Kpim TOro, eMoLiiHNII KOHTaKT CJIY>KUTh XOPOIIOI OCHOBOIO Opi-
€HTAallil B HMPaBWIBHOCTI IOBeMiHKM 1 MisUIbHOCTI uepe3 cxBajleHHs abo
HecxBaJIeHH:I ix colliymoM. Lle Joromarae JIfofyiHi 3HaXOOUTH CBOE MicIle,
CBOIO €KOJIOTiUHYy Hillly, BUKOHYBaTM CBOIO COIliasIbHY i mpodecivay dy-
HKITIIO.

JTromHa, obOmapoBaHa IPUPOAHMMM 3afaTKaMM 10 SKOi-HeOypb
podpeciviHol AisUIbHOCTI, BUIpoOOByIouM 1oTpely B Hill, 3HAXOIWUTH B
Hi iHOMBiTyasbHe 3HaYeHHsS TUIBKM B TOMY BUMAJKYy, SKIIO BigdyBae
31i0HicTe 1o Hel. Koxna mrogmHa, 31i0Ha Do meBHOI popMMt AisUTBHOCTI,
6aunTh BCi 11 TO3UTHMBHI CTOPOHTL.

[yxoBHi ToTpeOM MOXHa Ha3BaTu «0e3TilecHMMM». SIKio Gioro-
riuni i HaBiTH comiasbHi mOoTpeObM Oas3ylOThcsS Ha «HEOOXiTHOCTI» OTpU-
MaHH: i3 30BHIIIHBOTO CepeOBMUINa IIeBHMX MaTepiabHMX OJ1ar, To Iy-
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XOBHIi IIOTpedu — CyTO BHYTPpIIIIHI, HallpaBJIeHi Ha 3a/IyIeHHs 10 3aralb-
HOTO.

Taxe 3asTydeHHS BigOyBa€TbCs Uepe3 CIIOKMBAaHHS BXXe TOTOBVIX
HPOAYKTIiB HayK! i TeXHiKM 1 uepes ii TBOpeHH: 1 IisTHHS.

IToTpeba B misHaHHI 3aBXIV IIPUITYCKAE CaMOCTiVIHe i oOpasHe Iie-
PeoCMUCIIeHHsST OTPUMAaHOI 330BHI iHdoOpMaril, cCXWIbHICTh «HIiUOTro He
OpuMaTy Ha Bipy», a CaMOCTIVIHO BiIKpuBaTV 3HaUeHH: pederl HaOYHO-
ro csity. [Ipu 11boMy 7ime posIIupeHHs cdepy MUCTIEHHS i CBiTOMOCTi a
TaKOXX 3aryIM0JIeHHS 1X y €CTBO i HepIIONIPUYMHY BCOTO, 110 BiTOyBa€eThCs
B IIPeAMETHOMY CEepPeIOBUIII.

1.2. OcHoBM Teopii TBOpUOCTi

JocrmimKyodn ocobMBOCTI TICHX0IIOTiT XymoXxHBOI TBopYocTi J1.B.
€pmoraea-ToMiHa B CBOIX HayKOBVIX Ipallax NPUIUIsLE yBary 3Ha4eHHIO
CHiBBiTHOIIIEHHS TBOPYMX 3/i0HOCTeVI 3 iHTeJIeKTYaIbHMMY, CTBEPIKYIO-
UM, 0 AJI PO3BUTKY TBOPUMX 30i0HOCTe IIOTpiOeH IIeBHIII piBeHb po3-
BUTKY iHTeJIeKTyaJIbHMX. BoHa BuaIsAe 4 TUIIM B3a€EMOCTOCYHKIB MiXK BKa-
3aHVMM 3i0HOCTsSIMU [32].

Hepwuii mun — ogHaKOBO BMCOKO PO3BMHYTI fIK iHTeJIeKTyaJIbHi,
Tak i TBOpdi 3mibHOCTI. Llewt THII 4ymoBO Opi€HTYETBCS B IIPEIMETHOMY
cepenoBMUILIi i TBOPUTb.

Jpyeuit mun — BUCOKOTBOPUI, ajle TakKi, 110 IIOTaHO IIPVUCTOCOBY-
IOThCs 1 OPIEHTYEThbCA B HpeaMeTHOMY ceperosuili. Lle cortianbHi 13107,
BOHW CJIaBJIAThCS AVIBAKaMU, JIIOIBMU «He Bifl MDY CbOTO».

Tpemii mun — BUCOKO iHTeJIeKTyasIbHI, ajle He TBOpdi ocobn. Bo-
HW 4yJIOBO ITPVCTOCOBYIOTBCS JIO CEPEJIOBUINA, IParHyTh JIOCITHEHHS yC-
iXy B yciX 00J1acTsX i JOCSATaroTh VOro IIUISIXOM BMKOHAHHS BCiX iCHYIO-
UMX B CepedOBUIIIi COIliaJTbHVX BUMOT.

UYemBepmuii mun — II0raHO PO3BMHYTI 34i0HOCTI SIK iHTeIeKTya-
JIbHI, Tak i TBOpui. Lle ymoau, sAKi mparHyTh colliabHOI aKTMBHOCTI i Ka-
p'epu, ajie pu 1IbOMY (Uepe3 CBOIO HEeOPi€HTOBaHICTh) MOXYTh IIPVCTaTH
110 OyIb-5IKOT 3 ICHYIOUMX TeUill.

ITpupona Takmx pisHMX HO€AHaHb iHTeJIeKTyaJIbHVIX, adalTVBHUX 1
TBOPYMX 3/1i0HOCTEVI JIEXNTh B OCOOIMBOCTSIX CTPYKTYPU iIHAMBiTyaibHO-
CTi.

AHarti3 mocstigKeHb B LiM1 007IacTi TToKasye TaKoX, IO iHTeNeKT i
TBOPYiCTh MaIOTh Pi3HY OCHOBY i BUKOHYIOTb Pi3Hi PYHKIIii B IIPUCTOCO-
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ByBaHHi 10 cepeniopuina. ONTUMaIbHMM BapiaHTOM € ix roegHaHH:A. Ca-
Me Ile TIOEMHAHHS JIEXWUTh B OCHOBI KPeaTVBHOCTI K OCOOVCTICHOTO yTBO-
perrga. CaMe ITe TTOEAHAHHS IOBMHHEe Oy TV 00'€KTOM PO3BUTKY i KpUTepi-
€M PO3BUTKY TBOPUYMX 311i0HOCTEN. A I I1bOr0 HeOOXiTHO 3HATY BiIMiH-
HOCTi KpeaTMBHOCTI 1 TBOpUMX 311i0HOCTET.

KpeamuBuicme (Bim nat. creatio — TBOpeHHS, CTBOPEHHS)— IIe
0coDMCTICHA SIKIiCTB, SIKa 0a3yeTbCsl Ha PO3BUTKY BUIIMX IICUXIYHMX DPYyH-
KIIi7. SIKOCTi KpeaTVMBHOCTI BUSIBIISIOTBCS B TBOPUYIN i HOBaTOPCBHKIN [isI-
seHOCTI. 1i gxocTi mpmbimsHo Ha 95% opMyIOThCs 3a paXyHOK BIUIVIBY
COLiaJIbHOTO cepelloBuIlla, 11 IiHHICHOI Opi€HTallil, BMMOT, IO IIpef sB-
JIAIOTBCS IO JIFOOVHM, OpraHisalii iHdOpMaIliffHOro IOTOKy i IIUIhOBOL
CIIPSIMOBAHOCTI BCiX BUIB AiSTTBHOCTI, TOUMHAIOUM 3 YIOOBOI.

BimminHOCTI MK KpeaTMBHICTIO 1 TBOpumMMM 31iOHOCTSIMM ITOJISI-
TalOTh B HACTYITHOMY.

1. Tlepmr 3a Bce, TBOPYICTh 1le ITPOLIeC, AKUM MOXe BKIIIOYaTUCA Y
BCi BUAM AiSUTBHOCTI 1 pasoM 3 TmM OyTHM BiICYyTHIM HaBiTh y TaKOMY BWIi
HisUTBHOCTI, SIKMVI BUUMAara€ Takoro BKITIOUEHHS.

2. Teopui moTeH1il 3aKIaeHi B MO3KY KOXXHOI JIFOIVMHM, OCKUTBKM
MO30K € TMM OpPraHOM, B SIKOMYy IIPOHOBXY€ETbCSI TBOPUICTh CaMOi IIPUPO-
mn. ITpore Ha MO30K IIOKJIajieHa 3ajiada ITPVYCTOCOBYBaHH:, ITPUCTOCY-
BaHHS [I0 iCHYIOYOTO cepefioBMIINA, sIKe BMMarae (POpPMYBaHHS BeJIMKOIL
KUTBKOCTI CTaHIAPTHMX HaBWYOK, 110 0a3yIoThCs Ha JIOCBifi JIFOIICTBA, aK-
ClOMaTHMYHMX 3HAHHSIX.

3. Teopumit mporiec GasyeTbcsa Ha poboTi HecBimomoro i mincsimo-
MocTi. «IIpogykTu» Takoi TBOPYOCTI sCKpaBillle BCbOTO BUABIISIOTBCS Y
CIIOHTaH CBOIMIU MeXaHi3MaMM ifjeHTM4YHa HIPUPOTHOMY PO3BUTKY, IIO
BiIOyBa€eThCs B XXUBIiVI IPUPOMi, dKa CTBOpWIA JIFOOMHY i 110ro MO30K. Y
JIOpOCJIOl JIIOVIHY BOHA IlepeMiIlaeThCs B IIiCBIIOMICTD, fKa BKJIIOYaE
VIOro iHAMBiyaIbHUI XUTTEBUI AOCBi. B mifgcsimomocTi 11 TBOpYOCTi
iCHYIOTb HaVICHPWSTIMBIII YMOBYW, 38 PaxyHOK 3piBHIOBaHHS IO CWI i
3HAYyIIOCTi BCiX BimoOpaskeHMx 00'eKTiB i TOAiVi, 3cyBY TMM4YacoBMX iH-
TepBaJIiB, III0 He MOXe BiOyBaTucs B cBimomocti. ToMy BupimreHHS IIpo-
O71eM, BIIKpWUTTS 3aKOHOMipHOCTe, HapOIKeHHs 3aJyMy YacTillle 3a Bce
IIPOXOONMTD Ha PiBHI mifmcBimoMocTi. PesybraTit Takol poOOT IPUXOISTE
y CBiJOMiCTB JIIOAVMHW PanTOBO, Y BUIJIAL TOTOBOTO PillleHH:, «MariuHOIo
CUHTe3Y», OCSITHHS, €BPUCTUKIL.

ITpn dopmyBaHHI KpeaTMBHOCTI BifOyBa€TbCS 3IIUTTS CBiOMOCTI i
IMiACBIAOMOCTI B JIeKy HOBY popMy — HamcsimomicTs. HagcsimomicTs iH-
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Terpye y cobi cami y3aralbHeHi MeXaHi3My HPOTiKaHHS TBOPYOTO MpoIie-
Cy B 3TOPHYTOMY BUIJISII, KOV B CAMOMY aKTi CIIPUIIHATTS BiIOyBa€eThCs
TpaHcdopmallis 00'€KTy, BIOKPUTTS 3aKOHOMIpHOCTI abo BupireHHS
rpobsemut.

4. ITporiec TBOpUOCTi MPOTiKa€e B TPhOX OCHOBHMX (pazax — IiAro-
TOBUIll, IONIIYKOBiN, BuKoHaBuinn. KoxxHa 3 (a3 mosepHyTa OO pi3HMX
IICUXI9HMX TIPOIIeciB i 0cOOMCTICHMX YTBOPEHB i Ma€ CBill «IIPOITYKT».

KpeaTnBHIicTb BUSABIIAETbCS B YCIIIIHOMY 3[iliCHEHHI BCiX TpPbOX
da3 — ymiHHI camocTiviHO OaumTit i cTaBUTM IIPOOIIEMM, 3HAXOAUTHU iX
pillleHHs i TBOPYO YTi/II0BaTH IX B KOHKPETHU ITPOAYKT.

5. Koxxamiz By TBOPYOCTi Mae CBili, crierdigamit 00'eKT MOIIYKY,
Ipotec i IIpOAyKT.

KpearmBHicTh K 0coOMCTiCHa XapaKTepuCTMKa IIPOSIBIISIETHCS, TO-
JIOBHVM YMHOM, B TOMY, IIIO JIFOIMHa TBOPUYMI ITOYATOK BKJIAfla€ y BCi BU-
VI TiSUIBHOCTI.

TaxymM 4MHOM, KpeaTUBHICTh — Ie OCOOMCTICHA SIKiCTh, sKa Oa3sy-
€TbCS Ha MOTEHIIMHUX MOXJIMBOCTSIX KOXXHOI JIFOOVHM, aKTyasTisallii He-
YCBIHOMIIIOBAHOI IIOTPeOM OyTM HEIIOBTOPHOIO iHAMBIiNyaIbHICTIO, Bilb-
HOI, ajle TaKoi, IO IPUENHYETHCS A0 3arajIbHOTO depe3 ITPOAYKTU CBOET
TBOPYOCTi, TapMOHIVHO ITOEAHYE iHAMBIAYya/IbHI 1 colliaJIbHO-3HAYYII
iHTepecn.

CTpyKTypy KpeaTMBHOCTI MOXHa BU3HAUUTK $K ONTUMAJIBHUM
PO3BUTOK BCiX ITOTEHIIIVTHMX MOXUIMBOCTEV iIHAMBIAyaIbHOCTI i ocobucTo-
CTi.

T'onoBHVIMM 00'eKTaMM PO3BUTKY KpeaTMBHOCTI € Ti, AKi He yTBO-
PIOIOThCS aBTOMATWYHO i BMMararmoTh HaIlpaBjIeHUX 3yCuiIb I 1X dop-
MyBaHHs. BoHU € caMuMu dpyHIaMeHTaIBHUMM 1 3HAUYIIMMU B TIpode-
CIIHOMY i TBOPYOMY PO3BUTKY.

IHepuum 06'exkmom pos3Bumxy MoXXHa BBaXXaTy IIOTpedy y TBOpYO-
CTi, sKa HOBMHHA (POPMYBaTNCA B IIPOIIeCi OCBOEHHS IIPEIMETHOTO cepe-
nosuira. ITorpeba B TBOpuOCTi, SIK i 31iOHICTE 1O HBOTO, POPMYETHCS
IIBUJIIIIE 3a BCe TP BUKOHAHHI HeCTaHIapTHMX 3aBIaHb.

Hpyeum 06'ekmom po3Bumxky € TBOpUa CBIOMICTB, SIKa TTOUMHAETH-
51 3 yCBimoMmyIeHHs cebe TBOPIIEM, ITI0 BOJIOMI€ iHCTpyMeHTaMM TBOPEeHHSL.

TBopua cBiomicTs — Iie BKIIIOUeHHs cebe B iHHOBaIIiVHI ITpollecy,
dikcarist 3MiH, IT1I0 BU3HAYAIOTh AyX Yacy, a TAKOX JOMIHYIOUMX ITOTpeO i
KaTeropin I[iHHOCTeNl B Pi3HVX IIapaX CYyCIIUIbCTBA.
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Tpemiii 06'exm po36umky — yIpasIiHHSI TBOPYMM IIporiecoM. st
yIIpaB/IiHHSA TBOPYMM IIPOIIeCOM HeoOXiImHe 7I0TO IIOCTiliHe BKITIOUEHHS,
sIKe BUPOOJISAETHCS, SAKIIO IOCTITHO JOTPVMMYBATHCS YCTAHOBKI — HIYOTO
He poburu 6e3rnys3mo.

Bci mepepaxoBaHi 00'€KTM PO3BUTKY € CKIaIHVMMM HCUXiYHUMM
YTBOPEHHAMM, SIKi CKJIaJIaf0ThCs 3 ITOEHAHHS KOMITIEKCY SIKOCTel! i Biiac-
TMBOCTEV, 110 BM3HAYAIOTh I1i 30i0HO0CTI. ToMy IS mOCSTHEHHS pe3yIIbTa-
Ty HeoOXimHO OyzyBaTy PO3BUTOK 3a IIPUHIIUIIOM AeTaJIbHOIO BilIpario-
BaHH:I KOXKHOI SIKOCTI, sIKa IOTiM iIHTeIpy€eThCs B IIiCHe YTBOPeHH:.

1.3. TexHidHa TBOPYicTh SAK IisTIBHICTH, IIpOIleC i pe3ysIbTaT
1.3.1. Buam i ¢da3u TBOpUOI Jis/IBHOCTI

Koxxunit By, gisUIbHOCTI IIpUITycKa€e HasABHICTB 11iJIi, BOJIOAiHHA 3a-
cobaMu 11 JOCATHEHHs, CTBOPeHHsI [JesIKoro KOHKPeTHOIO MIPOAyKTY, He-
oOxigHoro cycriibeTBy. TBOpUicTh MOXXe OyTM BHECEHOIO B Oymb-sSKWUI
BUJ, AisUIbHOCTIL. [TpoTe BHeceHHs TBOpUYOCTi B Pi3HI BUAM IisUILHOCTI Bifl-
OyBaeThCs IIO-pisHOMY.

Taxk, HaykoBa i TexHiUHa TBOPUICTh «OOCITyTOBY€E» BCIO CUCTEMY Ma-
TepiaJIbHO-TEXHIYHOTO BUPOOHNMIITBA, 3a0€e3I1e9y0U N JIIOHEN IIPOAYKTaMU
i yMoBaMM, HeOOXiTHVMM IS TX iCHyBaHHS. B 1Mx BUmax TBOPUOCTI mie
3BMYAlIHO TPUBaJINM ITiATOTOBYMI i NOLIYKOBUM Iepiof, KUV 3aKiH4y-
€THCSI BUHAXOIOM abo BiTKpUTTSIM.

Hi [0JIOBHVMM TYT € 3HAXOIKEHHS HOBOT'O CIIOCOOY /1il, HEIIOBTOPHOT
1 KOHKpeTHOT, 1110 BYMarae€ IOCTiVIHOIO Halpy>XKeHHs i TOTOBHOCTI [10 IIO-
ImIyKy. BiH BMMarae KOHTaKTy 3 IIOCTiTHO 3MiHHUM ceperoBuileM i Oa-
YeHHs B HbOMY BCix 3MiHHMX. Bubip mpaBwIbHOL cTparterii Aift B KOHKpe-
THIVl CUTYyallil MOXUIMBUM 3 ypaxyBaHHSAM BCiX 3MiHHMX, Y TOMY YMCIIi
JIOACHKMX XapakTepiB. OcobIMBoO 11e BiTHOCUTBCS 4O MeIarorivHoro mpo-
11ecy, KOJIV BUHMKAIOTh HeCTaHIAPTHI, KpUTWUYHI CUTYaIlil.

3a CBO€KO CIIPSMOBAHICTIO i METOIO HAyKOBO-TeXHiWHa TBOPYICThb
6asyeTbcst Ha OUYeBMAHIT HeoOXimHOCTI, a 3BimcM Mae JOCTATHBO ITEBHUN
00'eKT IOIIYKY i JOCSATHEHHS KOHKPETHOI 3aj1ayi, IIIi, 110 JIerko IepeBi-
psieThCs IIpakTUKOIO. IIpOoIyKT TexHi4HOI TBOPYOCTi Ma€ KOHKPeTHUN i
pe3yiIbTaT, SKUM TIepeBipsAeThCs, perylaMeHTOBaHUI YacoM i coIliaTbHOIO
HiITPUMKOIO.
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baraTo xTo 3 BueHMX OauaTk B TBOpUYOMY IIporeci Tpw, cami 3ara-
7IbHI pasu: IMyCKOBY (CIIOHYKaJIbHY i HiATOTOBYY), IIOMIYKOBY i BUKOHAB-
qay. KoxHa 3 Hux Ma€ cBoIo crienuipiky i 3a BUHMKHEHH:M, i 3a IIPOIIecoM,
i 3a mponykrom. Koxxna dasa mae cBoi mokasHmkm TBOpYOCTi [32].

Ilepua ¢pasa, sika Ha3BaHa «IIyCKOBOIO», XapaKTEPU3y€EThCS iHTe-
JIeKTyaJIbHOIO iHiIiaTBo0 abo ymiHHsSM caMocTiviHO OaumTu i cTaBUTH
mpobsiemut. B 11int dasi, sika Ha3MBaETHCS IIle i MATOTOBYOIO, IIPOSIBIISIOT-
cs iHOMBigyajbHAa TOTOBHICTh 10 TBOPYOCTi, PO3BUTOK Ii3HaBaJIbHMX
IpolieciB, eMoIlifiHa i pallioHaspHa 3Ai0HICTh 10 KOHTAKTy 3 CBiTOM, IIO-
Tpeba B HalpyXeHin misurbHOCTI. Bei BUMorm maHoi dasu € mporpamoro
PO3BUTKY TBOpYMX 34i0OHOCTeVI, IIUIPOBOIO MaTPWUIIEIO IIHOTO IIPOIIECY.
ITogaTkoM CTIIOHYKaHHSA 110 ITOOYIOBY IpOTrpaMy € BHYTPIIIIHI i 30BHIITHI
UMHHUKY, 3aJIeXHO Bifl SKMX HpPOTiKa€ MiATOTOBUMI IIPOIleC, IPOIYyKTOM
SIKOTO € HapOIKeHHs iflel, 3amyMy.

Ilepma dasa € HaVICKIAOHINIOW, OCKUIBKM ITyCKOBVIM MeXaHi3MOM
U1 Hel 3aBXay € abo GaueHHsT HOBOTO abo ysIBHe BiIKPWUTTS HOBOTO, He-
00XimHOTO0, BMMAaramo4doro IepeTBOpeHHs, TBOPUOro IOuIyKy. g 11boro
HOTpiOeH PO3BUTOK IIi3HABaJILHMX i iHTeJIeKTyalIbHMX IIPOIIEeCiB, 0CcOOIINI-
BOTO KOHTaKTy 3 CepelloBUIIeM, BKIIIOUeHHs CBiTOMOCTI B 3arajibHUM iH-
HOBAIIiTHVI IIPOLIeC, IO IIOCTIMHO BiIOyBa€eThCA B IIPMPOI] i CyCIIIBCTBI.

Hpyea ¢pasa — TIOIMIyKOBa, ITOUMHAETHCI 3 TOCTPOTrO Oa’kaHHS BTi-
JINTYU 3ajiyMaHe, IIPOTiKa€ B IIOLIYKYy 3acOOiB I VIOTO 3/iMICHEHHS i KiH-
YaeTbCcd IX 3HAXOIKEHHSIM, IIPUMHSATTSM pillleHHs IIOI0 KOHKPeTHMX
Cr10co0iB BTi/IeHHS.

INomyxoBa ¢a3a TBOPUOCTi BKITIOUaE pobOTY CBiOMOCTI, TIiICBiAO-
MOCTI 1 HaJICBIZTOMOCTI.

Koxse 3 HUX BUKOHYe cBOIO PyHKIIF0. DyHKIIig cBimoMocTi — di-
TKa IIOCTAHOBKA IIMTAHHS, SICHA IIUIb, ies, KOHIIEIIIis, IKi BKIIOYAIOTh
mifceimoMicTs i HapgcpimoMicTs. CBimomicTs OaumTs HeOOXimHICTB, TTOTPiO-
He MarOyTHE, TOJIOBHY LIUTh 3a/JyMaHOTO.

ITincBinoMicTs i 7Ioro poboTy HEOOXITHO Tak caMO OpraHi3oByBaTH,
SIK 1 CBITOMiCTB, CIIpsIMOBaHy Ha TIi3HaHHs peasbHOCT. [Ipu 1boMy HeoO-
XITHO IIaM'sITaTy, IO IiJCBiIOMICTh BOJIOMHIE IHIIIOK SKICTIO — BVCOKOIO
nmabwIbHICTIO i BiTacTMBicTIO TBOpYOCTi. I If0 THYUKicTh i J1aOWIBHOCTD
HeoOXimHO popMyBaTH y CBITOMOCTI B MOIITYKOBiN da3i, MpONoHy0un i1
BapianTy. IlifcBinoOMicTh IOYMHAE «JoIIOMAraTyi CBiIOMOCTi», SKIIO CBi-
ZIOMICTh BKJIIOUEHa caMe B TBOpUYMM HOIIyK. Bipa B cBioMicTb, IO «Tak
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Tpeba» IIyKaTu croci® pimneHHs sK0i-HeOyIb TBOPYOI 3amadi, aBTOMATV-
YHO HiJIKJII0YaEeThCs J10 TaKOTo MOIIYKY, i BpeIITi-pellT Buae IigKasKy.

Came Ha cyMiCHOMY PO3BUTKY CBimoMocCTi i mifgcBigoMocTi dpopmy-
€TbCSL HAJICBIAOMICTB SIK iIHTYITMBHE i MUTTEBe BKIIIOYEHHs TBOPYOIroO pi-
IIIeHHs B OyIb-KUY BUT, AisJTBHOCTI.

ITpomyxTom momtykoBoi ¢das3y € KOHKpeTHe OadueHHs BTUIEHHS 3a-
IyMy.

Tpemsa ¢pasa — BUKOHABYaA, peasiisallisl 3aJ[yMaHOTO B MisIX, KOHT-
posi 3a TIPOMIXKHUMM pe3ysIbTaTaMM 1 KOpeKIlii criocoOiB BUKOHAHHS,
KPUTUYHOI OLiHKM ITPOIYKTY.

BukonaBua (paza HasMBa€ThCS «aBTOKOpeKIiHOoO». Came Ha BU-
KOHaBUin (pa3i BimOyBaeTbCst opMyBaHHS OCHOBHVX KOMIIOHEHTIB TBOP-
4OCTi Ha piBHIi He TUIBKM HeCBiJIoMOro, ajie i CBililoMocTi.

Ko>xHn Bu, TBOpUOCTi Ma€ CBili KOHKPeTHWUVI IIPOIYKT.

YMoBHO BCi BUIV ITPOIyKTiB MOXHA IIiTPO3IUIUTY BiITIOBITHO 10
OCHOBHOI CIIPSIMOBAHOCTiI PO3yMOBOI'O TBOPYOrO IIOLIYKY: Ha ITi3HaHHSI
IIPVIXOBAHMX 3aKOHOMIpHOCTEVI, 3HaXOIKEHHS CIIOCO0iB Kpalloro mpu-
CTOCOBYBaHHS JI0 CepeIoBUIIIa, CTBOPEHHSI HOBUX MaTepialbHMX i AyX0B-
HMX 00'eKTiB.

1.3.2. Pe3ynbTaTy TEXHI9YHOI TBOPYIOCTL

OcHOBHUMM pe3ysIbTaTaMy TeXHIYHOI TBOPYOCTI €:

- BIIKPWUTTS Ha BCix PiBH#AX, BiJl 3arajIbHMX 3aKOHOMipHOCTeV iCHY-
BaHH: MaTepii JI0 BIIKPUTTH BUABY 3araJlbHOTO B KOHKPETHOMY;

- BUHAXOAV, HaIlpaBJleHi Ha BIOCKOHaJIeHHs CIIOcoDiB mpwmcTOoCo-
BYBaHH: [I0 CepeOBUIIA K Yepe3 3Hapsasd Mpalli, Tak i 3a JOIIOMOTOI0
3HAXOIKEHHS OITVMAaJIBHMX CITOCO0iB opraHisamil misuIbHOCTI, B3aEMOint
MIX JIFOIBMVA, OiVl Ha HUX;

- CTBOpeHHSI HOBOI popMU MaTepii.

SIK1mi0 TIpoaHastisyBaTV 3HaUeHHs Bi0kpummib, 3pobiieHvX JIIOCT-
BOM, MOKHa ITOMITUTH, IIJ0 MaVDKe BCi BOHU IIOB'SI3aHi 3 BCTAHOBJIEHHSIM
3B'SI3KiB, B3a€MOil, B3a€MO3aJIeXXHOCTI SBUII, IO BimoOpakaloTh iX CyT-
HicTb. BinkpuTTs K pesysbTaT TexHIiYHOI TBOPUYOCTi TOPKAEThC AKX
IIPVUXOBaHMX Bif Oe3IrocepelHbOIo CIIOCTepeKeHHs 3aKOHOMIPHOCTeTA.

Bunaxio 3aBXxmy IOB'sSi3aHMV i3 3HAXOIKeHH:IM 3aco0iB, ITI0 II0TIOo-
MararoTb BIOCKOHaJIeHHIO CIIOCOOIiB ITPMCTOCOBYBaHHS A0 CepemOBUIIA.
TaxviMy BHaxomaMu € 3HapsIAs Iparli, 1o IOJIeTIIyIoTh (i3ndHy i po-
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3yMOBy poOOTy, 3aco0u mepecyBaHH:S i KOMyHiKallii, 3aco0m, HeoOxigHi
U1l caMo30epeskeHHs (CTBOPeHH: XXMTJIa, OuAry i in.). [HmmvM nmpogykToM
BUMHAXOMIB € caMi crrocoOm mint: opraxisariist ya0oBoi i TpyqoBOI AisUIbHOC-
Ti, 3HAXOIPKEHHS CII0CO0Y pillleHHs IIpo0JIeMHVIX 3a1ad.

OrpuMaHHSI KOHKPETHOIO pe3ysIbTaTy —3aBXIM € Jlesika MaTepia-
Jli30BaHa ifes, HaIIlpUKIIall, CTBOPEHHS XOJIOOWIbHMKA € MaTepiasli3oBa-
HOIO inmeero mpwiIagy, 3maTHOro 30epiraT mpoaykTu B KBapTHpax. OcHO-
BHVM IIOKa3HVMKOM peaJtizaliii 11i€l ifiel € pobora Ipwiagy, TOOTO BUKOHYE
BiH UM Hi 3aAyMaHy QyHKII0. | IOk XOJIOAMIBHUK He BUKOHY€E CBOTO
HpV3HAYeHHS, BiH He € «IIPOYKTOM TBOPYOCTI», SIK i OyIb-sIKMiT TeXHId-
HVIVL IIpVUIa.

1.4. Po3BUTOK, 110T0 nIpupoaa, dpopmm i 3akoHM. 3aKOHM PO3BMU-
TKY TeXHi9HOI TBOPYOCTi

IToHATTSM pO3BUTKY OXOIUIIOIOTBCS BCi CIIOCOOM ITOSIBU YOTOCh HO-
BOro. MexaHi3M OoTpuMaHHS HOBOTO 0a3yeTbcs Ha mudepeHriiarliii i iHTer-
pauii PyHKIIV, TOIi0HO TOMY, SIK BJIAIIITOBAHWMIL HAIll OPTaHi3M, Jie KOX-
HWUVI OpraH Ma€ CBOIO (pyHKIIIo [32]. 3a TakmM e IIPMHIVIIOM IIPaIfioe
HaIll MO30OK: IIOogBa HOBUX SIKOCTeM IICUXiYHMX IIpOlieciB IIOB'd3aHa 3
OTPVMaHHAIM, ITlepepobKoI0 iHdOpMallil i yTBOpeHHSIM HOBUX 3B'sI3KiB MiX
PisHMMM OUITHKaMM MO3KY, PeryJIoluMMY JisIbHICTS i J1if, AKi JIeXXaTb B
OCHOBI cHleniayTbHMX, iHTeNTeKTyaIbHIIX 1 TBOpUMX 3A0i0HOCTeT L.

PossuTok OyBae pisHUX BUAIB — IIPMPOTHWI, IHCTPYMEHTaIBHU i
iHmvBigyaabHMUI. BoHM pO3pisHAIOTHCSA FOJIOBHVIM UMHOM 3a CBOIM ITOXO-
IDKEHHSIM, piBHeM ycBimomsieHocTi i HeoOXimHOCTL. OO'€KT PO3BUTKY —
dopMyBaHHS SKOCTeV, HEOOXIIHVIX IS XXWUTTS B IIEBHOMY CEPeIOBUILIL,
3aCBOEHHSI TI0I'0 HOPM, IIPUCTOCOBYBAHHS 10 VIOTO BUMOT.

HasuaroTs, SIK IIpaBwIo, AisM, TIOCIAOBHOCTI Iil 1O POpMyBaHHS
yMiHb i HaBUYOK: 1100yTOBUX abo mpodecintamnx. Yepes mpodecivize Ha-
BUaHHS Ve 3aJlydeHHs [0 HaKOINWYeHOro [OCBiy, BiIKPUTUX
3aKOHOMipHOCTeV, BifllpallbOBaHMX HPUIIOMIB i iHBapiaHTHMX cTaHZap-
TiB. HaBuaHHS OCHOBaM TeXHIYHOI TBOpPUYOCTi € 0asncoM B TBOPUO-
KOHCTPYKTOPCBKIiN OisyIbHOCTI. BoHO HOpMaTuBHe i akciomaTuuHe, i Ha
HiJicTaBl HaBYaHHS i HABYEHOCTI CyAsATh PO HasIBHICTB CIleliaJIbHMX 3/i-
OHOCTeV! 10 KOHKPETHOTO By XYHOXHBOI HisuibHOCTi. HaBuanua BusHa-
YaeThC IIBUIKICTIO 1 TOUHICTIO 3aCBOEHHS HAaBWUOK, a HaBuenicms — 1ie
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3Hi0HICTE IO IepeHeceHHSI OTPMMaHWMX HaBWYOK Ha OyHp-gKi 3aBHaHH:S
aHaJIOTIYHOTO TUITY, HapuKilaf rpadpidsi.

SIK BBaXKalOTh BUEHI, BiICYTHICTb HaBYeHOCTI IIpodeciviHM HaBM-
YyKaM — IIepIInil IIOKasHMK BiICyTHOCTI TBOpYOCTi, KpeaTuBHOCTIi. ITo-
Tpeba B HaBuaHHI i JJOCKOHAJIOCTI xapakKTepHa I BMCOKOTBOPYMX JIIO-
ment. HapuaHHS pisHMM BuMpaM OisUIBHOCTI crpuse popMyBaHHIO y3a-
TaJIbHEHVX CIIOCODIB MIiTi, IO JIeXaTh B OCHOBI TBOpuocTi. ToMy KpeaTwsu
IHCTMHKTVBHO IIParHyTh 10 OBOJIOiHHS HOBUMM HaBMUYKaMIA.

B Girprmrocti X BUITazKiB moTpeba B caMOPO3BUTKY 3'SIBJISIETHCS IIPU
HeoOXiTHOCTI IIPMCTOCOBYBATHUCS [I0 BUMOI CepeloBMINa. | SKIo yMoBu
cepeioBUIIa, Y TOMY YMCIIi ITeJaroriuHi, He BUMararTh BiJl JIFOJIVIHU TBO-
PpYOCTi, TO BOHO i He PO3BUBATUMEThCH.

ITpomyxTOoM pO3BUTKY € «HEBUAVMIi» CUCTEeMHI HOBOYTBOPEHH: B
MO3KY JIIOIVHY, PO HasgBHICTb AKMX CBig4aTh TUTBKW «BUAUMI» IIPOAYK-
TU OiSUTHOCTI.

INepeBaxHa OUTBIICTE JTFOMEVI PO3BMBAETHCS OO PiBHS, HEOOXiTHO-
ro IyIs iHOMBiTyaJIbHOTO IIPUCTOCOBYBaHHS IO CepelloBUIIa, OBOJIOMiHHS
o6y TOBVMM i ITpodecinHIMM HaBYKaMy, 1110 He BUMararooTh Hi 0co0Im-
BOrO iHTeJIeKTy, Hi TBOPYOCTi, BUKOHYIOUM cCOIliaJIbHe 3aMOBJIEHHS Ha
CTaHJAPTHY ITPOIYKIIiO.

Possurok Bcix 3miOHOCTEV ¥ime 3a TpbOMa OCHOBHMMM 3aKOHaAMM,
CIIMpaHHS Ha 5IKi HeoOXimHa i I po3BUTKY TeXHIYHOI TBOPUOCT.

Ilepwiuii 3aKkoH — PO3BUTOK TEXHIYHOI TBOPUOCTI BiOyBa€eThbCs
TUIBKM Y KOHTaKTI 3 IIpeAMEeTHIM CEPeIOBUIIIEM.

IIpenmetHe cepenmoBuille € TMM I'PYHTOM, Ha SIKOMY BiIOyBa€TbCs
dopMyBaHHS 1 PO3BUTOK THX SIKOCTEV, SKi HeOOXiIHI IS IIPUCTOCOBY-
BaHH: 710 KOHKPETHMX VI0TO YMOB.

Porb cepenoBuiia B po3BUTKY BCiX IICHXIYHMX IIPOLieciB BU3Ha4a-
€TBCS caMOI0 (PYHKITIEIO TICHXIKM SIK Bimi3epKasleHHs 30BHIIITHBOTO CBIiTy
IJIA OpieHTallil B HboMy. I1pm ITOBHIV BTpaTi KOHTaKTy 3 cepefoBUIIeM
HIPUIIMHAETLCS IICUXiUHe KXUTTS.

TaxyM 4rHOM, KOHTaKT 3 IIPeAMEeTHVM CepelloBUIIeM JdeTepMiHO-
BaHMV BHYTPIillIHIMM i 30BHiIIHIMY ynHHMKaMM. OfiHe 1 Te XX cepeoBuIle
II0-pi3HOMY BIDUIVBA€E Ha JIIOAVHY 3aJIeXKHO BifI 710ro 3mi0HOCTeVI 1o KOHTa-
KTy 3 HuM. CaM piBeHb KOHTaKTy BM3HAYAEThCA KiJIBKICTIO «TOYOK 3iTK-
HeHHs» 3 peayibHicTIO. Taki TOUKM 3iTKHeHHsI 3aJIMIIAal0Th CBill CJIiL B MO3-
KY JIIOJIVIHY i CTBOPIOIOTB «IPYHT ISl TBOPYOCTi» [32].
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Tomy y Tnx, mo BagaTbcst HeOOXiTHO po3BMBATH BCi (POPMM KOHTaK-
Ty 3 cepeIoBUIIeM, BK/TIOUAlOUV BJIacHi CIIOCTepeXXeHHs 3a 3aco0aMu Ma-
coBOl iH(OpMariil, HOBMMM HaIIpsiIMaMM B HayIli i TexHirti. B ocHOBi 1mx
KOHTaKTIiB IIOBVMHHI CTOSATH JIIOOU 3 IX peaklli€lo Ha colliajIbHi IIporecu i
HOAil, HosBa HOBMX KaTeropini MarepiaJIbHUX i JIyXOBHMX IIiHHOCTeM, I10-
TpeOu i MOXIIMBOCTI 1X 3aI0BOJIEHHSI.

Hpyeun 3axon po3Bumxy. MoxyTs OyTu PO3BUHYTUMM TUIBKW Ti
SIKOCTI 1 BJIaCTMBOCTI, SKi IOTeHIIVHO 3aKila/leHi B reHeTMYHOMY KOZIi JIfo-
ITVIHTA.

Ha ¢oHi iHmmx XMBMUX iCTOT HOTEHIIiNHI MOXIMBOCTi PO3BUTKY V
mogviHY Oe3MeXkHi. Bimomo Hemasto BuIIanKiB IpyCTOCOBYBaHHS IiTEVI O
JKUTTS y 3rpal BOBKiB, CiM'T BeZIMeJIiB i HaBiThb y OTapi OBellb, 110 3a’Kaziajio
BUPOOJIEHHS He BJIACTVMBMX IS JIOAMHM HAaBWUYOK ITOBEHIHKM 1 CIIUIKY-
BaHH:. [ToBepHyBIIVICE B JIO[ICEKE cepelloBuIlle, [IiTV He yMUIM Hi XOIu-
TV, Hi roBopuTty, Hi MyucsmTi. Le mae mizicTaBy BBaXkaTy, IO ITOTEHILiHI
MOXJIVMBOCTI o0 (pOpMyBaHHS Oyab-IKMX HABUUOK, Y TOMY UMCIIi TBOP-
4MX, iICHYIOTh Y KOXKHOTO, XO4a YacTO BifICYTHi HaBiTh y JIromew, mpode-
CiViHa AisUTbHICTE SIKVIX HaITpaBJieHa Ha BIOCKOHaIeHHS JIIOIUHA.

Kpim Toro, jmonuna BXe [qoBeJla CBOIO 3[IaTHICTb OBOJIOMITY TaKVM
Iiarra30HOM HPOo@ecimHMX HaBWYOK, SKWUV AOPIiBHIOE KUTIBKOCTI caMmx
rpodeciri.

l'osioBHMM «KaHasIoM» peasIizaliil IIOTeHLIVMHMX IHAMBIAYaJIbHVX
MOJJIVIBOCTEVI JIFO[VIHU € TBOPYicTh. TOMy pO3BUTOK 311i0HOCTEVI ITOBUHEH
BimOyBaTVICS IIOIO BCiX BUZIB TBOPYOCTI — y TOMY umcii i Texmigmoi. I
caMme Ieyl IUISIX — PO3BUTOK BCiX BUJIiB TBOPYOCTi — € FOJIOBHMM CTUMY-
JIOM PO3IIVpPeHHS MO MOXKINBOCTe s POopMyBaHHS KpeaTUBHOCTI.

Tpemiii 3axoH — po3BUTOK HeoOopoTHMIL. [loBepHYyTHMCS 10 Havi-
opocTimmx gopM icHyBaHHS MaTepii MOXXHA TUIBKM Y II€PEHOCHOMY PO-
3yMiHHI, KOJIV JIIOVIHA IIOYMHAE pearyBaTy, IoAiOHO amMebi, Ha AKyCh of-
HY PeYOBMHY i ITOBHICTIO BTpavac BCi CBOI ITOTeHIIiHI 3mi0HOCTI.

BxorroueHHS B TexHIUHY TBOPUYICTh CTa€ IS JIIOAMHM MOTpeboro B
IeBHOMY (PYHKIIIOHYBaHHi i CTWIi AisUIPHOCTI MO3Ky — Hampy>XXeHoMy i
HaIIpaBJIeHOMYy Ha pilleHHs HOBMX 3amjad. HassHicTe moTpedu B TexHid-
HiV1 TBOPYOCTi € OJTHMM 3 OCHOBHMX ITOKa3HUKIB KpeaTVBHOCTI.

Berynmsiim Ha IUISIX TBOpeHHS, JIIOIMHA He MOXe 3yTIMHUTICS, He
MOJXKe He TBOPWTW, BUIIPOOOBY€E Ha/I3BMYAVIHO CWIBbHY HOTpeOy B ITi3HaH-
Hi i TBOpeHHi. IIponiec oHOBIeHHs, PO3BUTKY, OTPVMaHHSI HOBOIO CTa€
IIOCTiTTHOIO i HeOOOPOTHOIO MOTPeDOIO i 3AATHICTIO JTFOAMHM BUXOOUTH 32
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paMKM cTaHapTy. «Bci 3HaIOTH, IO Tie He «MOXHa», a OAVH He 3HaE i...
poouTD BimKpUTTSI»!

KoHTponbeHi nuTaHHS

1. OxapakTepusywTe Tpy KPyTr TBOPYOCTI JIFOIVHA.

2. Sk BimOyBaeThca B3a€MOZis JIIOAMHM i3 30BHIIIHIM CepenoBM-
mem?

3. Hanre KOPOTKY XapaKTEPUCTVKY «3aKOHIB XUTTSI», III0 € YMO-
BaMU B3a€MOZIT «IIOAMHA — 30BHIIITHE CepeIOBUIIIe».

4. JIxi icHyIOTh TNV B3a€MOCTOCYHKIB MK TBOpUYMMM i iHTeJIek-
TyaJIbHMMM 30i0HOCTAMI?

5. OxapaxTepmsyViTe IOHSTTS «KPeaTVBHICTb» CTOCOBHO TBOPYOL
0COOMCTOCTI.

6. SIki BimMIiHHOCTI MIX KpeaTMBHICTIO i TBOpUYMMM 34i0HOCTSIMM
JTFOIVIHIL?

7. Has3BiTh OCHOBHI 00'€KTM PO3BUTKY KpeaTMBHOCTI.

8. OxapakTepusyiiTe a3y TBOPUOTO MPOIIeCy.

9. JSIxi BuOM OisUIBHOCTI JIIOOMHYM BITHOCATD A0 TBOPYMX?

10. IIIo € pe3ysibTaTOM TeXHIYHOI TBOPYOCTI JIrOAEeVI?

11. OxapakTepusy¥iTe CyTHICTh BMHaXOmiB i BigKpwuTTiB. fIKa Mix
HUMM BiIIMIHHICTB?

12. SIki icHyIOTB BUOM PO3BUTKY?
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Pospminx 2

METOONM ITOIIYKY PIIIEHHA TBOPUMX
TEXHIYHUX 3AOAY

2.1. Kinacudikanis MeToniB pinmeHHs TBOpUIMX
TeXHITHMX 3a7a9

CydJacHi MeToaM IOIIYKYy HOBMX PpillleHb HO3BOJIAIOTH pallioHali-
3yBaTU Pi3HI CTOPOHM MONIYKOBOI AisuIbHOCTI. Bei BimoMi MeToau pineH-
HsS TBOpUYMX 3aJad MOXXHa YMOBHO PO3INIMTV Ha IBi BeJIMKi TPymu 3a
O3HAKOIO JIOMiHYBaHHS B HVX IHTYITMBHMX abo JIOTiYHMX IIpoLlenyp i Bi-
HOBITHMX IM IIpaBWI AisUIbHOCTI.

INleprma rpyma - 1ie Tax 3BaHi eBpucmuuni (inmyimubni abo ippayi-
OHAAbHI) MemoOu, SIKi CIIMpPalOThCS Ha aKTMBI3aIlilo TBOPUOI AisUIBHOCTI
JIIOIVIHY 1 PO3BUTKY VIOTO TBOPYMX 3i0OHOCTeV Ha OCHOBI PO3BUTKY iHTYI-
TUBHUX TIpOlleAyp HisUIbHOCTI, dpaHTasii, aHasoriy i iH. [lo 1iei rpymm
BXOIATb METOAM: «MO3KOBa aTaKa», CMHEKTMKa, MeTOl eBPUCTUYHMX V-
TaHb, METOJ, eMIIaTilt (0coOMCTOI aHAJIOTiT), MeTO, MOPIBHSUTBHMX CTpaTe-
TiV1, acolliaTVBHI MeTOIM 1 iH.

[pyra rpyma MeTomiB 3acCHOBaHa Ha BUKOPUCTOBYBaHHI ONTMMAaJlb-
HOI JIOTiKM aHaJIi3y TexHi9HOro abo IiHIIOTO YHOCKOHAIIOBAHOIO 00'eKTy,
3aKOHOMEPHOCTEN VOro po3BUTKY. TyT HIPONOHYIOTH JIOTiUHI ITpaBwia
aHaJIi3y i CMHTe3y, MOPIBHSIHHS, y3arajlbHeHH:, Kilacvdikarin, iHmyKiil,
menykuii i T. in. Lli MeTonu HasBai payioHasbHUMU abo A02iuHUMU Me-
mooamu piuienHa mbopuux 3a0ay. J1o HUX BiTHOCATHCSA: MOPEOIIOTIUHMI
aHaJIi3, MeTo, OaraTOBMMIipHMX MaTPUIl, AJITOPUTM PillleHHS BUHAXITHM-
LBKVIX 3a71a4, PYHKIIIOHaTbHO-i3ndHa MeTOAMKa KOHCTPYIOBaHH: i iH.

BrmockoHasleHHs MeTO/IiB TIOITYKY HOBMX ifev! i pilteHs (K B 00J1a-
CTi TeXHIKM, TaK i 30BHi Hel) IIPOIOBXYETHCS TOMY, 11O ITOTPeda, ITOINT Ha
METO/IV ITPOJIOBXXYIOTh 3pOCTaT! Pa3oOM 3 PO3BUTKOM CBiTOBOI €KOHOMIKML.
Hamnpukian, 3actocysarass EOM 3HauHO po3mmpmIo MOXIIMBOCTI Oara-
TBHOX 3 METO/iB: 3'IBWINCS TaKi IIporpamuy, sIK «BuHaxigHuIIbKa MaliHa».

AJle He MeHIIle BaXXJIMBUM UYMHHMUKOM € TBOPUYUM PO3BUTOK i caMo-
PO3BUTOK JIIOAMHM B IIpoIleci HaBYaHHS MeToIaM PillleHHs TBOpUYMX 3a-
mmad.
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2.1.1. EBpucrnuHi (iHTYiTHBHI, ippanionaapHi) MeTonm reHeparrii
HOBMX imevt

Ha pymky moxropa nemaroriuamx Hayk B.I. Annmpeesa «eBpuicTiuHi
MeTO/M - Ile CYCTeMa eBPUCTUYHMX ITpaBIWwI AisJIbHOCTI Iefjarora (MeTonu
BUKJIaZIaHH:) i AisUIpHOCTI yUHS (MeTOIV HaBuaHH:), po3po0IieHi 3 ypa-
XyBaHHSIM 3aKOHOMipHOCTeVI i IpVHIIVIIIB Ie[laroridHoro ypasiliHHA i
caMOBPslyBaHH: 3 METOIO PO3BUTKY iHTYITUBHUX HPOLeAY P AisUIbHOCTI
y4HiB B pillTleHHi TBOpUMX 3agad» [14].

OcobrmmBicTio 3amporioHoBaHoro B.l. AHnpeeBuM BU3HaueHHS €
TeHEeTMYHWI IIiAXim, INo BimKpmBae HUIAX A0 po3poOkm i crcreMaTmMKu
eBPUICTMYHMX IIpaBWJl, sIKi BXKe YaCTKOBO paHilre Oysv BuIeHi, abo He-
JIOCTaTHBO YCBiJIOMJIEHO BUKOPVICTOBYBaJIVCs pallioHajlizaTopaMi, BUHa-
XifHVKaMM, IefjaroraMy, IIpoTe B y3araJpHeHOMY BUITISZI He Oy mpef-
cTapjleHl B IleflarorivuHii JiTepaTypi. A Ie HaA3BMYalHO YTPYAHSE IX
IpakTU4He 3acTocyBaHH:A. TOMy HaBuaHH: pillleHHIO TBOPYMX 3ajad yd-
HiB i B IIKUIBHIN, i y By3iBCBbKill IpaKTUIli, B OCHOBHOMY, 3/iVICHIOETbCH
METOIOM «IIpO0 i IIOMWIOK», TOOTO JajsleKo He KpaiuM umHoM. I1pasma,
SK Yy BITUM3HSHIV IpakTuili B poborax [7-13, 19, 20], Tak i B 3apyOixHin
mpakTuili [29] € cepitosHi cripobm omvcaTy 11i METOIM B 3aCTOCYBaHHI IS
BUHaXITHWMKIB (HaIIpMKIIazl, METOM, «MO3KOBOI aTaKm», METOI CVIHEKTVKI i
iH.), ajle IIi MeTOOWYHI peKOMeH/allii, sSIK IIpaBWwIo, He Opi€HTOBaHi Ha 1X
3aCTOCyBaHH: B ITPaKTUIIi HapuaHH:. PasoM 3 TiM, 3 ITO3MIIil TeHeTMYHOTIO
HiIXOIy BiIKPMBAaIOThbCA IIJIKOM peasibHi MOXJIVMBOCTI IX IeIaroriuHoro
OCMWCIJIEHHS i, IO 0COOIMBO BaXK/IVBO, II€AATOTiuHOrO YsBJIeHHS SK CVC-
TeMV IPVHINIIIB 1 TpaBIwI y900BO-TBOPYOT MisUTBHOCTI.

3 ypaxyBaHHsM LIbOTO 3ayBa’keHHs PO3IVITHEMO eBPUCTUYHI MeTO-
IV pillleHHsI TBOPYO-KOHCTPYKTOPCHKIMX 3a/4ad i MOXJIMBOCTI IX 3aCTOCY-
BaHHS $K METOAM Y4OOBO-TBOPYOIL AisUILHOCTI yUHIB i CTyHeHTIB B ycTa-
HOBaX 3arajbHoi, IpodecivHol i o3aIKiIbHOT OCBITH.

MeTtoa «M0O3K0BOi aTaKm»!
Merton i TepMiH «MO3KOBa aTaka» ab0 «MO3KOBMII IITYPM» 3aIlpo-

! TepmiH «MO03KOBa aTaka» 6araTo XTo BBa)ka€ HE 30BCIM BAAJUM. 3 Tie/ia-
TOTIYHOI TOYKH 30py OiNbIN Bmano, Ha MyMKy B.I. AHmpeeBa, maHuii MeTO Ha-
3BaTH METOJIOM KOJIEKTUBHOTO MOUIYKY OPUTTHAIBHUX 1]1SH.

28



ITOHOBaHM aMepVKaHCEKM yaeHnM A.D. OcbopHOM.

EBpucTiarHmiz miasmor «MO3KOBOI aTakKv» 0a3yeThbcsl Ha psfi IICHIXO-
JIOTi9HMIX 1 IeJarorivHmX 3aKOHOMIpHOCTeV, ajle IIepIl HiX IX cdopMy-
JIIOBATH, CJIN CTUCIIO 3YOMHUTUCS Ha TUX TEOPEeTUYHMX IlepeqyMoBax,
SIKMMW KepyBaJIVCs TBOPIIi IIbOTO METOY.

TBopuvmvm rogeMm OyI10 Bil3HaueHo, 10 KOJIEKTMBHO reHepyBaTy
inel edpexTmBHimIe, HiX iHAMBImyanbHO. Lle, oueBMIHO, TOMY IO TBOpUa
aKTVMBHICTB JIIOIMHM YacTillle 3a BCe ITOTEHIITHO CTPUMYEThCS, SIK eHepTis
BOZM 3a JIOIIOMOTOI0 «IIUII03y». ToMy HOTpiOHO BiIKpUTHU «IIUIIO3», 11100
vioro BuBUIBHWTN. JKOPCTKMI CTWIb KepiBHMUIITBA, OOS3HBb ITOMWIOK i
KPUTUKW, CYyTO HpocpeciﬂHVH?I 1 Iy>ke CepVIo3HMII Higxin 7o crpasy, TUCK
aBTOPWUTETy OUIBII 34aTHMX TOBAPWIIIB, TpamuIii i 3BMYIKM, BiACYyTHICTB
MTO3UTVBHMX €MOLIITI - BCe 11e BUKOHYE POJIb «IIUTIO3Y».

[iaror B yMoOBax «MO3KOBOI aTaKy» BUCTYIIa€ B poiii 3acoly, 1110
H03BOJIsIE MPUOPATV  «IIUII03», BUBUIBHUTY TBOPYY eHepril0 yJacHMKIB
pillleHHs TBOPYO] 3a/1ayi.

B manmMit yac Bupo0IIeHo HekiibKa MoaydiKalliit MeTory «MO3KOBOI
aTakKm».

Ilpama kosexmubua «<mo3koba ammaxa». Meta 11bOro MeTOILy I10JIS-
rae B 300pi sIKoMora OiTBIITIOT KUTBKOCTI immevs, 3BUTbHeHHS Bin iHepItii Muc-
JIeHH:I, IOA0JIaHHs 3BMYHOTO X0y JYMKU B PillleHHi TBOPYO] 3a/1adyi.

OCHOBHUVI IPVHIMNII i IIpaBUJIO IILOTO MeTOHy - abcosroTHa 3ab0-
PpOHa KPUTUKM 3alIpOTIOHOBAHMX YUaCHMKaMM iflel, a TaKOX 3a0XOYeHHS
BCiX MOXIVBUIX PeIVIiK, )XapTiB. YCIIiX 3aCcTOCyBaHHS MeTOy OaraTo B 4o-
MY 3aJIeXXUTD Bif KepiBHVMKa OUCKYCil (abo, sIK 710T0 3BMYatHO Ha3MBaIOTh,
KepiBHMKa cecif). KepiBHUK cecii TTOBUHeH BMiJIO HaIpaB/IsSTU Xifl IWUCKY-
cii, BOasIo cTaBUTM CTUMYJIIOIOYi UTaHH:, 3iVICHIOBATW MiTKa3KW, BUKO-
pUCTOBYBaTH XapTH, pernliku. KilbKicTh ydacHUKIB cecil 3BMYariHO CKJla-
mae Bin 4 mo 15 vososik. HamtOLIbIN oNTHMaIbHOIO BBaXKa€ThCsS TPyIIa Bif
7 oo 13 gornosik. baxxaro, mob ygacHMK cecii Oy pi3HOTO piBHS OCBITH,
pi3HUX CIIelliaJIbHOCTe, IIPOTe PeKOMEHMIYETbCd HOTPUMYyBaTU OataHC
MDX y4YacHMKaMM Pi3HOIO piBH:A aKTMBHOCTI, XapaKTepy i TeMIlepaMeHTY.
TpuBasticTb «MO3KOBOI aTaku» Bapitoe Bif 15 XBwIMH 00 opHiel rogyHm.
Binbip iment mpoBomATh daxiBii-ekcriepT, [Ki 3AIVICHIOIOTH 1X OLIHKY B
aBa etanm. CriodarTky i3 3arajibHOI KUTBKOCTI BifOMparoTh HarlOpuUriHaIb-
Hilm palfioHasIbHI, a MOTIM BimOWMpaeTbcs HallONITMMAasIbHIIlIA, 3 ypaxy-
BaHHAM cIIelndiku TBOpUol 3adaui i 1Tl i pirreHHs.
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MacobBa «mo3x08a amaxa», 3aniporioHosaHa [Ix. [Jonamsgom di-
siricom (CIIA), mossossie icTOoTHO 30UTBIIMTY ePeKTMBHICTh reHeparil
HOBVIX ifieVl y BeJIVIKivI ayAuTopii (41cIIo yuacHVKIB BapitoeTsbes Bim 20 mo
60 40JIOBIK).

OcobrmBicTp 1i€l MopmdiKarlii MeTomy IIoJIra€ B TOMY, IO IIPU-
CYTHIX JIUIATh Ha MaJIi FPyNu YmcesIbHicTIO 5-6 4osioBik. KepiBHMK KOXHOT
Ipynu € oJJHOYacHO KepiBHUKOM Bciel cecii. Iliciig posmisteHns ayguropit
Ha MaJli TpyIy OCTaHHI IIPOBOMSATH CaMOCTIVIHY CeCilo IPsIMOi MO3KOBOI
aTakm.

TpuBarticts poboTu Masix rpyI Moxe OyTn pisHOIO abo Bu3Haue-
Hoo, Hanpuxiiaz, 15 xswivH. ITiciis reHepartii ifevt B Marmx rpyIiax mpo-
BOIOMTHCH Ix orjiHka. [ToTiM BOMpaoTs HaTOPUTiHATBHIIITY.

Memood «36opomnoi mo3koBoi amaxu». llent metor OyB 3arporro-
HOBaHMW pansHCbKuM nociigamkoM €.0. OnekcarmposuM [5] i € mopm-
dikopanvmt [.J. bymem [19]. Llenn meron iHOmi Ha3WBarOTh «MO3KOBUM
WMYpMOM» - 0ia41020M 3 dectnpyKmubHoio GidHeceHo10 OYIHKO.

CyTHicTb fiasory rnossrae B aKTMBi3allil TBOPYOro IIOTeHIlialy Bu-
HaXimHVIKIB IIpVI KOJIEKTMBHIVI TeHeparil iffer1 3 TogaIsImM pOpMyITo-
BaHHSIM KOHTpiner.

INepenbauaeTbes moeTarrHe BUKOHAHHS HACTYITHYIX IIPOLIEAYP:

- 1 eTam - dopMyBaHHS MaJIUX TPy, ONTUMaIBHMX 3a YMCeIIbHICTIO
1 TICVIXOJIOTIYHOIO CYMiCHICTIO;

- 2 eTam - CTBOpeHHS I'pylW aHaIi3y HIpoOrieMHOI cuTyarii, dop-
MyBaHHS IOYaTKOBOI 3a7avi BUHaXiTHWUIITBA B 3araJIbHOMYy BUIJISIAI, ITO-
BiTOMJIEHHS 3afladi pa3oM 3 OIMCOM HeCTPYKTMBHOI BiTHeceHOI OLiHKM
BCiM y4JacHMKaM [1iasiory;

- 3 eTam - reHepallis iet 3a IIpasBIaMy IPSIMOL KOJIEKTMBHOI «MO-
3KOBOI aTrakm» (0co0ivBa yBara 3BepTaE€TbCS Ha CTBOPEHHS TBOPYOi, He-
BUMYIIIEHOI OOCTaHOBKM);

- 4 eTarm - cucTeMaTH3allis i K1acudikarlis inen. BusuaroTbcst 03Ha-
KW, 3a SIKVMMM MOXXHa 00'€IHaTy KOMIUIeKCHI iftel, i, 3TiHO MM O3HaKaM,
igel xTacndikyoTbcd B rpymm. CkIafaeTecs MIepertik TPy imevt, mo Bu-
pa’kaloTh 3araibHi IPUHIIVIIN, IIJIXO0AM 10 PillleHH: TBOpUOil 3a7adi;

- 5 eTam - mecTpyKTypyBaHHS izev, ToOTO OLiHKa ifevt Ha peajtizo-
BaHICTh B Mpolieci «<MO3KOBOI aTakmn». «Mo3KoBa aTaka» Ha IIbOMY eTarli
HaIlpaBjleHa TUTBKM Ha BCeOIUHWMIT po3IIsid, MOXJIMBUX IIepelllKof, Ha
LIUIAXY 10 peasli3allil BUCYHYTUX izen;

- 6 eTar - OlliHKa KPUTUYHMX 3ayBa’keHb, BUKa3aHMX IIill Jac Tore-
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PpeAHbOro eTany, i CKjlaJaHHs OCTaTOYHOIO CHWCKY ifeV, 10 TpaKTU4YHO
BUKOPVICTOBYIOTBCS. B cIIvicok BHOCSTBCS TilTbKM Ti imel, AKi He Oyrm 3He-
XTyBaHi BHaCJIJIOK KPUTUYHMX 3ayBakeHb, a TaKOX BUCYHYTUX KOHTpi-
TIen.

HartedexTuBHiMIi pe3ynbpraTyt 4OCATAIOTHCS V BUMAAKaX, KOJIM BCi
Y4YaCHMKM MO3KOBOI aTaky pallioHaJIbHO PO3IOAUIAIOTECA Ha HaCTYIMHi
rpym: 1) Tpyny reHepatiii imevs; 2) TpyIly aHas1i3y mpo0sIeMHOI cuTyaril i
OIIiHKM ifert; 3) rpymy reHepallii KOHTpifert.

Mu HaBeny onvc HaUTUIIOBIIMIVIX MOAMUMIKAIIill METOAY «MO3KOBOL
aTakm». 3yCcTpivaloThCs i iHINI Ha3BM LILOTO METOMY: MeTOfl, «MO3KOBOTO
IITYyPMY>», METOJ, «BiJITHECeHOI OITiHKM».

MeTop, KOJIEKTMBHOTO TIONIYKYy OPWIiHAJIBHMX ifer OasyeTbcd Ha
HaCTYHHMX IIeJJaroriuHMX 3aKOHOMIpHOCTAX i BiOIIOBIZHMX IM IPWMHIIN-
max.

IMepima 3akOHOMIpHICTD i BiAIOBIIHMI 171 IPVUHILINII CIIiIBTBOPYOCTI
(criBrpami) memarora i yusis. Ilemgaror, crimparodncs Ha TeMOKpPaTVIIHWI
CTWIb CIUIKYBaHHS, 3a0X0ouyloun ¢aHTa3ilo, HeCoiBaHi acorriariii, cTu-
MYJIIO€ 3apOKeHHs OPWUIiHaJIbHMX ifel i BucTyIlae sK ix criBaBToOp. I
uyM OUTBII pO3BUHYTI 311i0HOCTI Nestarora 1o criBIpani (o CriBTBOpYOC-
Ti), TMM edeKTVBHIIII, 3a iHIIMX YMOB, CITOCOOM pPillIeHHs TBOPYMX 3amad
VIOT'O YUHSIML.

Hpyra 3aKOHOMipHICTh i BiOIIOBIAHWMV i1 DPUHLVII AOBipU TBOpP-
4MM culaM i 3Ai6HOCTAM yuHiB. Bei yuHi BUCTymaoTh Ha piBHUX: XapToM,
BAJIOI0 PEIUIKOI BYMTEIb 3a0XO4y€ IIOHAVIMEHIIy TBOPYYy iHILiaTuBy
CBOIX Y4YHiB.

TpeTst 3aKOHOMIPHICTb i HPUMHIMNII - 1le BUKOPUCTOBYBaHHS OIITU-
MaJIbHOI'O IIO€IHAHH 1HTYITMBHOTIO i JIorigunoro. B ymoBax reHeparii igev
ONTVMAJIBHUM € OCJIa0JIeHHS aKTMBHOCTI JIOT{YHOrO MUCIIEHHS 1 yciIsike
3a0xoueHH iHTYIHil. LIpoMy HeaOVSKOIO MipOIO CIIPUMSIOTH i Taki IpaBu-
71a, K 3a00pOHa KPUTVKV, BIICTPOYeHNI JIOTIYHU i KPUTWYIHNUT aHali3
ifev1, 1110 TeHepyIOThCSL.

Y YoMy mosuUTMBHA SIKiCTh METOHY KOJIEKTMBHOTO IIOUIYKY OPWUTi-
HapHMX  iment? Jlo GesmepedHmX AOCTOIHCTB IIbOIO METOMY CIIiI BimHec-
TV Te, IO BiH 3PiBHIOE BCiX WIEHIB IPyIN, OCKUIBKM aBTOPUTAPHICTH IIe-
JaroriYHOro KepiBHMIITBA B IIPOIlECi MOrO 3aCTOCYBaHHS HeOIyCTHMA.
JIinp, pyTvHa MUCJIeHHs, pallioHali3M, BiZICYTHICTh eMOIIi/IHOIO «BOIHU-
Ka» B YMOBaX 3aCTOCYBaHHS IIbOTO METOAY K OV aBTOMAaTMYHO 3HIMAIOTh-
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cs1. JoOpo3mwivBmMiI ITeHaroridHmy MiKpOKITIiMaT CTBOPIOE YMOBU IUISA

PO3KYyTOCTi, aKTUBi3y€ iHTYIIIiIO i ysIBYy.

Tabmg 2.1

EppucTiani npasiIa 3acTOCyBaHHS MeTOY KOJIEKTMBHOIO ITOIIYKY
opuriHaibHMX ifett (o B.I. AHnpeeBy)

I1g iemarora

151 yaniB (cTymeHTiB)

1

2

1. VuHi x1acy IisAThes Ha MaJli HaB4daJlb-
Hi rpymnu o 5-7 4oJoBik: a) Tpymy reHe-
patiii ifert; 6) Tpymny KpUTUYHOTO aHAJIi3y
3aIIpOIIOHOBaHMX imevs; B) TPYILy 3aXVCTy
KPUTMKOBAHMX ifleVt; T) TPYITy OCTaTOYHOI
OLIiIHKM 3amporoHosaHux inen. He Bu-
KJII0YeHa MOJKJIVBICTB, IO BCi Y4YHI KJlacy
IIoeTarlHO BUKOHYIOTh BCi BuIIlesrajaHi
dyHKil pileHHs TBOpUYOI 3amadi ITOCITi-
JIOBHO.

1. ObroBopeHHs IpOOITE-
MM HOYMHaANTe 3 HJAJIbHIX
mizgxomiB, OakaHO Heomd-
HOpa3oBo T mepedopmy-
JIOBaTH

2. [egaror noBMHEH HparHy T OOPO3U-
WINBOTO, JEMOKPATUUHOTO CTWIIIO CIIiI-
KyBaHH$, a [IJI1 IIbOT0 Ma€ HaflaBaTy BCiM
YUHSIM piBHI ITpaBa BUKa3yBaTV OyIb-sKi
ifel, MipKyBaTV Broj1oc, KMHYTU Bi/IIIOBi-
IIHY peIuIiKy, XapT

2. Imei, mo BMcCyBawoOThCH,
IOITUIBHO dikcysaty,
HalpuKIajg, 3aIlucyBaTu
B 30ILIMTI, Ha morri abo 3a
ITOTIOMOTOIO IMKTOMOHY

3. Ilemaror moBMHEeH MOCTITTHO 3a0X0YY-
BaTy i HaIIpaBJLATY Xifl OVICKYCil, 3aiTy-
a4y 10 pillleHHs TBOPUOI 3a7adi BCix
y4YaCHMKIB OMCKYCIi.

3. Ha eramni reHeparii ifen
Oynp-fika KpuTmka 3a0o0-
poHeHa

4. Ha mepumix etamnax (Ha eTarti reHepariil
ifert) HiXTO 3 YUHIB He Ma€ ITpaBa KpUTU-
KyBaTW IPOITO3UIIil, BUCYHYTI i/el, BuKa-
3yBaTy ipOHIiYHI 3ayBakeHHs:1, TOOTO Ile-
Jlaror moOMBaEeThCA abCOIMIOTHOI 3abopo-
HY KPUTHKN.

4. Bynpre mOOpO3MWINBY-
MU OOVH IO OIHOro, He
3a0yBarmTe, IO BigUyTTA
IryMOpY i HO3UTMBHI eMo-
mii  gobpe CTUMYITIOIOTH
daHTa3sito i ysBYy.
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ITpomosxeHns Tabmi 2.1

1 2

5. B miporeci renepatriii iger regaror
TOCTIVIHO 3a0X04y€ i HallpaBiIse Xif
TIVCKYCil, CTIOHYKa€ A0 TOIIYKy yd-
HAMM aHaJIOri, o0'enmHaHHIO abo,
HaBIIaKM, pPO3'€IHAHHIO eJIeMeHTiB,
iHTeHCcHMiKallil abo, HaBIIaKy, ymo-
BUIPHEHHIO aHaJIi30BaHMX IPOIIeCiB,
TIOIIYKy BCe HOBMX (PYHKIIiMI 00'ek-
Ty iT.g.

5. B mipomneci renepariii imen Bu-
KOPWUCTOBYWTe aHaJIoril, crIpo-
Oynre  0o0'emHaTV abo, HaBIIa-
KM, po3'eqHATV eJleMeHTH, iH-
TeHCcdikyBaTit abo yIIOBIJIbHM-
TV aHaJIi30BaHMM IIpoLiec i T.x.

6. Ha erani xpurtukm igevt Oynb-sika dpopMa ix 3axmcTy 3abopoHeHa.
ABTOp BMKa3aHOI i/iel HOBMHEH i caM BMKasaTH JIYMKY PO 1i HeOJIiKN.

7. Ha 3akIIOuHMX eTarax AUCKYcii KpUTHKA 3HOB € 3a00pOHEHOI0, BU-
CJIOBJIIOIOTBCSI JIMIIIE TIPOIIO3UIIil Ha KOPUCTh KOHKpeTu3allil, pO3BUTKY
HaVIOpUTiHAJIBHIIIO] iJ1e], IIPOITO3MIIIT OO i IIPaKTUYHOI 3iTICHEeHHO-
CTi.

8. 3arayIbHMI ITiICYyMOK BUCYHYTHX illevl, y3arabHIOI0UNX KPUTUIHYIX
3ayBa’keHb IIiIBOINUTD ITe/Iaror.

Henosiky i oOMeXXeHHsT MeTOy IOJISITAlOTh B TOMY, IO VIOTO 3a-
CTOCYBaHHs JO3BOJIsI€ BUCYHYTH, 3HAUTW TBOPYY i/lelo B Ham3arajIbHiIllo-
MY BUIJISIZL.

Mertop He TapaHTye peTeyIbHYy po3poOKy imel. Bin Takox HesacTo-
cOBHMI abo Mae OOMeEXXeHHS B 3aCTOCYBaHHI, KOJIVI TBOpYa 3ajiava ByMa-
rae BeJIVKMX IIOIIepeIHiX po3paxyHKiB, 00UMCIIeHb.

3acTocyBaHHsI MeTOJly KOJIEKTMBHOIO MHOIIYKY OpWUTiHaJIbHUX ifen
BUMarae ITOpiBHSIHO BVCOKOI ITeHaroTriuHOl MavCTepHOCTI, 3gibHOCTeN 10
iMIIpoBizaliil, BiqUyTTsI TyMOpPY B IIpOILieci 10ro 3acTOCyBaHH: iHOJIi CTBO-
PIOETBCS 1ITI03ig esIKOro HamBiporigHINIoro 3acoly, ImpuitoMy, MiZXomy
70 pillleHHsI TBOpYOI 3ajadi. JIorika MuciIeHHs TPyl CIPSMOBYETHCS
JacTillle 3a Bce caMe B IIbOMY HaIpsIMKY, aJie 11eVl HavioYeBUIHIIIMIA TTi/1-
Xif, U1 TVIX, XTO PO3B’SI3y€ 3a/1a4y € iHOMi i HOMIIKOBYM.

B Tabmui 2.1 HaBelleHO OCHOBHI IIpaBWIa 3aCTOCYBAaHHS METOIY
KOJIEKTMIBHOTO IIOIIYKY OPWIiHaIBbHMX ifdeVt (y TOMy YMCiI i TexHi9HMX),
sIKi 3arrporionysas B.I. Auppees mwist poboT 3 mkorsapamm [14].
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MeTtop, KOHTPOJIPHUX €BPpUCTUYHUX IIMTAaHb

IIle craponasHit MucinTestb COKpaT 3aCTOCOBYBaB 1€Vl MeTO Py
HaBYaHHI cBoix yuHiB. Ha mocrassieHi nmuTaHHs BiH BifloOBijaB KOHTPIIN-
TaHHsAMM, ajle 3a7aBaB IX TaKMM UYMHOM, IO y4eHb, BiJIIOBiarodm Ha
OiyIpI JIerki KOHTPHWUTAHHS BUMTEIIIO, CAaMOCTIVIHO 3HAXOOWB pillleHHs
CBO€1 3amaui.

MeTop, KOHTPOIBHMX IIUTaHb ITOJIATa€e B IIOIIYKY pillleHHs 3ajiadi
3a JIOIIOMOTOIO CIIeIliaJTbHO MiIrOTOBJIEHOTO IeperliKy (CIVCKy) HaBimHVIX
muTaHb. PospaxyHOK poOWUTbCS Ha Te, IO IIPU BiAIOBiAi Ha IOcTaBiIeHi
HIWTAaHHS HACTYIIA€ Te «OCSSHHS», SIKe IIPVBOLUTD [0 IOTPiOHOI imel pi-
IIIeHHs 3a/1a4i. MeToz MoXe 3acTocoByBaTHCs abo y popMi MOHOJIOTY iH-
XXeHepa, IO 3BePTAEThCS A0 caMoro cebe, abo miaory, HalpMKIIazm y BU-
DI IUTaHb, II0 331al0ThCs KePiBHMKOM «MO3KOBOTO IITYPMYy» WieHaM
rpynm «reHepartopis imen» (puc. 2.1).

1 2

Puc. 2.1. Cxema MeTOy KOHTPOJIb-
HVIX IINTaHb:
1 - yaocKOHaJTIOBaHUM 00'€KT; 2 -
CIIVICOK KOHTPOJIBHIX ITNTaHb

S Ananisz i
3apaua | - Bubip

+ * pilleHbL

Cnncox
inei

3anexxHO Bif crierndikm 00'eKTy, IO po3IISHAEThCS, abo Iijien
aHaJIi3y IWTaHHA MOXYTh OyTV Hallpi3HOMaHITHIIIMMM — Bif IIy>ke IIpo-
CTUIX 1O BeJIbMU CKJIaJHMX. Besvka KisIbKicTh IIMTaHb B CHWUCKY He O3Ha-
Jae, 110 BiIIOBiAi Ha KOXXHWUM 3 HMX MalOTh IIPUBECT 110 HOBOI ifel. Ko
B pe3yJIbTaTi IOIIYyKy PillleHHs 3a JOIIOMOTOIO IIbOT0 MEeTOy Oylie oTpu-
MaHa xoda O ogHa IliKaBa imes, MOXXHa BBaXKaTw, IO 3aIIUTAIBHUK CBOIO
3aJ1a4y BUKOHaB. JlesKi CIIMCKM MICTATh He IIMTaHH:, a KOPOTKi peKOMeH-
marrii, B iHIIIMX € 1 Te 1 iHIIIe.

IcHye BenmMKa Pi3sHOMaHITHICTH CIVCKIB KOHTPOJIBHMX IIWTaHb.
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ITpore wacrime 3a iHII 3acCTOCOBYIOThCS YyHiBepcalbHi 3allUTaJIbHUKM,
cxtageHi A. OcOoprom i T. Evimoaprom [94].

Crmicox KOHTpONIbHMX nuTadb 1o A. Ocbopry MicTuTs 9 Tpy mm-
TaHb, cepe]l IKMX TaKi:

- fKe HOBe 3aCTOCYBaHHS TEXHIYHOMY O0'€KTy BM MOXXeTe 3aIlpo-
ITOHyBaTNU?

- 4y MOXJIVBe pillleHHd 3aJadi BUHaXiJHUIITBA LUIAXOM IIPUCTO-
CYBaHH$, CIIPOIIIeHHs, CKOpOUeHHs?

- gKi MoamdiKallil TexHidHOro 006'eKTy MOXJIMBI? IO MOXHa 30i-
JIBIIVUTY B TEXHIYHOMY 00'eKTi? i iH.

Crmcok KOHTpOJIbHMX InTaHb, ckiageHuit T. Evuioaprom, € mmpo-
rpaMoi0 poOOTHM TAJIAHOBUTOIO BMHAXIIHVKA, BU3HAYYBaHOIO IMTaHHSI-
MW, III0 BMIMAararoTh PO3BMHYTO! VsBU i INIMOOKMX PiSHOCTOPOHHIX 3HAHb.
Hanpukian: mepepaxyBatyt Bci sSIKOCTi i BU3Ha4yeHHs Iepen0adyBaHOrO
BUHAXOAY, 3MIHUTM IiX; cpOpMyJIIOBaTH 3afadi SICHO, CIIpoOyBaTM HOBI
dopMyIIoBaHHS, BU3HAUNTI APYTOPsOHi 3a7adi i aHasoriugi 3agadi, Bu-
IUINTY TOJIOBHI, IlepepaxyBaTyl HeOJIiKM iCHyIouMX pillleHb, iX OCHOBHI
HPVHIIAIIV, HOBI IIPOIO3UIIT; HaKuaaTV paHTacTVYHi, OiororiuHi, exo-
HOMIiYHIi, MOJIeKYJIIpHi 1 iHImi aHasIOTT; MOOYAyBaTH MaTeMaTU4HY, Tigpa-
BJIiUHy, eJIeKTpOHHY, MeXaHiUHYy i iHmi Momesi (BOHW TOYHiIlIe BUpaXa-
IOTh ifmero, HiX aHasIOriI) i T. iH.

Crmcky KOHTPOJIBPHUX IIUTaHb PO3POOIISIOTHCS MUISIXOM aHaJli3y i
y3araJbHeHHs JOCBiy pPoOiT TexHosoriB minmpueMcTs. CIMCOK - I1e CIIo-
i mepemadyi AOCBiNy, BiH J03BOIIAE He YIIYCTUTH AKMX-HeOyIb BaXXIMBVIX
MOMEHTIB, 3BepHyTW yBary Ha I0-HeOy/b, HaIlpaBJIse i po3IMpIoe Mo-
JKJIVIBOCTI IIOIIYKY PillleHHs.

Levt MeTom BiTOMMV TAaKOX SIK METOII, «KJTFOUOBMX ITUTAHbB».

Mertor eBpUCTMYHMX IINTaHb HOLJIBHO 3aCTOCOBYBATH I 300py
HomaTKoBOI iHdopMarii B yMoBax IpoOsIeMHOI cuTyarlil abo BIOPSAKY-
BaHH: iH(opMariii, o BXe €, B caMOMY IIpoIieci pillleHHs TBOPUOI 3aadi.
Kpim Toro, eBpucTuHi IUTaHHS CIy’XaTh JOJATKOBUM CTUMYJIOM, ¢op-
MYIOTh HOBI cTpaTerii i TaKTuKu pilleHHsI TBop4oi 3afadi. He Buriazikoso
B MPaKTUI] BUKIIQaHHS (BUMTEN TeXHOJIOTil, MaTeMaTuKy, i3mkm) 1x
TaKOX Ha3MBAIOTh HABIIHMMM HUTAHHSMV, OCKUTBKM BIaJIO IIOCTaBJIEHE
IeflaroroM IWUTaHHS HaBOOWTH YUHS Ha iflefo pillleHHs, TpaBWIbHOI Bill-
TIOBIfIi.
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EBpucTyaHM IWTaHHAM HagaBaB OaraTo yBarv aMepVKaHCBKWV
MaTeMaTuk i riemaror JI. Iloviss, mociimkeHHS SIKOTO 3'SIBMJIMCS. OCHOBOIO
IIpaBwWI i CUICTEeMaTVIKV eBPUCTUYHMX INTaHb [61].

Coifg, BIIMITUTY, 110 €BPUCTUYHI NUTAHHS IIMPOKO BUKOPUCTOBY-
BaB B CBOIM HAYKOBil i MPaKTWYHIl HisUIBHOCTI IIle JaBHbOPUMCBKU i-
stocod KsinTiniaH. Bi pexoMeHIyBaB CBOIM YUHAM I 300py HOCTaTHBO
oBHOI iHdopMatii Ipo SKy-HeOyOpb IOl IIOCTaBUTHM Ilepen cobomo i
BiITIOBICTV Ha HACTYIIHI CiM KIIIOUYOBMX, a00 €eBPUCTUYHMX, IIUTaHb: XTO?
1110? HaBinio? me? ymm? IK? KOym?

Mertonr  eBpUCTMYHMX IIMTAHb 0a3yeTbCcS Ha  HACTYIIHMX
3aKOHOMIPHOCTSIX 1 BiJIIOBIZHMX IM IIPUHIINIIAX:

1) npobGreMHOCTI i ONTVMMAaTBHOCTI (IIUISIXOM MaviCTEPHO IIOCTaB-
JIEHVIX IIUTaHb IIpobiIeMHa 3aj1aui 3HVDKYETHCS 110 OITVIMAJIBHOTO PiBHS);

2) nppobrenHs iHdopMallii (eBpUCTWYHI IMTaHHS O3BOJISIOTH
3IIVICHUTM pO3OUTTS 3a4avi Ha Iin3amadi);

3) mitenoxyramaHHs (KOXXHEe HOBe eBPUCTMYHe NUTaHHA popMye
HOBY CTpaTeTio - 1T MisJTbHOCT]).

EBpucTuvuHi nUTaHHS, IO CTUMYJIIOIOTH pillleHHA TBOPYMX 3a-
mad (cxiameHi B.I. AHnpeeBuM Ha ocHOBI pekomenmartivt 1. IToves ).

1. IToTpiOHO SCHO 3pO3yMiTH 3aIIpOIIOHOBAHY 3afady, a I I[bOrO
- TocTaBuTH Iepen, codoro nnranHs: 1o HeBimomo? 1llo maHo? B womy
rossrae ymosa? Yn MOXIMBO 3aJ0BOJIBHUTH yMOBi? U1 mocTaTHRO YMOB
IS BU3HA4YeHHs HeBimomoro? AGo HeroctaTHRO? AGo HagmipHO? AGO
cynepewBo? 3pobiTh KpecstleHHs. BBeniTe BiAmosigHe no3HaveHH:. Po3-
OUTLTE yMOBY Ha dacTuHM. [locTtaparirecs 3amvicaTu ix.

2. INomyx imem pitreHHs i cKJIagaHHS IUIaHY pilleHHs. JK 3HaAUTH
3B'SI30K MIX maHMMM i HeBimommmm? Yu He BimoMa BaM sKa-HeOynb po-
IVHHa 3agava? Yu He MOXXHa Hero ckopucTaTucs? Uu He MOXXHa BUKOPU-
cTaTty MeTop 11 pimenHa? Yu He cjIim BBecTM AKUII-HeOyIb AOIMOMIKHMI
eJIeMeHT, 100 CKOpUCTaTHCS KOJIUIITHBOIO 3afaveo? Yu He MoxHa cdo-
pMyJIIOBaTH 3aady iHaKllle, IIpocrimte? Yur He MO)XHa IIpUIyMaTH OLTBII
TIIOCTYIIHY 3adauy? binbir saraipHy? binbin yacTkoBy? AHasloTiuHy 3aa-
uy? Uy He MOXXHa BUPIIIUTV YacTMUHY 3ajiadi, 3a0BOJILHUTU YacCTUHY
yMoB? Um He MOXHa BUTATHYTM IIO-HeOyHOb KopwcHe 3 maHmx? Yu Bci
ZlaHi 1 yMoBU BaMu BUKOpMCTaHi? Yu B34Ti 70 yBaru Bci MOHSTTS, IO Mic-
TITHCS B 3a0ayi?
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3. 3nivicHeHHd IUlaHy. 371iVICHIOIOUY IUIaH PillleHHs, KOHTPOJIIOTe
KOXXHUW CBifl KpOK: UM SICHO BaM, IO 3po6neHVH71 BaMy KPOK IIpaBWIIb-
Hu? Yum 3yMieTe JoBecTH, 110 BiH HPaBUIILHMUIL?

4. KoHTpoIIb 1 CAMOKOHTpPOJIb OTPMMaHOrO pimeHHs. Y1 He MoXHa
HepeBipuTH pe3ysbTaTr? Un He MOXHa HepeBipuTu xin pimteHHs? Yu He
MOXXHa OTpPMMAaTW TOV Xe pe3yJibTaT iHakie? Ui He MOXHa IlepeBipuTu
MpaBAOIOAiOHICTh, PO3MIpHICTh OTPVMMAHOTO pe3yybTary? Um He MOXHa
B 4KiVI-HeOyIb iHIIIN 3a1a4i BUKOPUCTATU OTPUMaHUM pe3ysbTaTt? Yu He
MOXKHa BUPIIITU 3a71a4dy, 3BOPOTHY I1it1?

JocTOTHCTBa MeTOy eBPUCTUYHMX IWUTaHb IIOJISTaloTh B TI0TO
HpOoCTOTi i edpeKTMBHOCTI A1t BUpimeHH:s Oymb-sKux 3amad. EBpucTirani
IUTaHHS OCOOIMBO PO3BMBAIOTEL IHTYIIIIO MUCIIEHHS], 3aTajlbHy JIOTidHY
cxeMy pillleHHsI TBOpUMX 3a/1a4.

Heportikm i oOMe>XxeHH: IIbOr0 METOJy B TOMY, IIIO BiH He JIa€ 0Co-
OymBO OpWTiHAIBHMX immewt i pimteHs, i, SK iHIT eBpUCTUYHI MeTOAM, He
rapaHTye abCOJIIOTHOIO YCIIiXy B PillIeHHi TBOpUMX 3a/1ad.

He cif, mepeTBOproBaTit MeTOI €BPUCTUYHMX IIUTAHDb B «€BPUC-
TUYHY MWIIOJIOBKY» IJI VYHIB, Ha IO 3BepTaji yBary paAsHCHKi Iena-
roru 1ie B 20 - 30-i pokn. Tak, A.Il. IliHkeBUY, KPUTHUKYIOUN 37TIOBXMBaH-
HSI TIefIaroTiB B OPpOOJIeHHI IIMTaHb 1 IIOCTAHOBIII HECKIHUEHHOTO UMCiIa
OpiOHMX IUTaHB B IPOIleCi BUKOPVCTAaHHS €BPUCTIIHOIO METO/Y, IIVCaB:
«SIxkHaviOUIbIIIe B IIHOMY I'pilllaTh METOMVCTY, IO 3aCTOCOBYIOTh TaK 3Ba-
HUI eBPUCTUYHUI MeTOJI, MeTOIl TIUTaHb i BiAIOBiIeN, e Ha KOXXHOMY
KpOLIi Ieper, JyMKOIO AUTVHM PO3CTABIIACTbCS «MUIIOJIOBOYHA i1HYKITisD»
[58].

B Tabmmri 2.2 HaBeeHO OCHOBHI MpaBWila 3aCTOCYBaHHS MeTOMy
€BPUCTUYHMX IMTaHb 3 yuHsaMu. Lli npasmia po3pobus B.1. Aanpees.

Mertop iaBepcii

Mertox iHBepcii € OIHMM 3 eBPUCTUYHMX METOLIB y400BO-TBOPYOL
JisUIbHOCTi, Opi€HTOBaHWVI Ha IIOIIYK, ifeVl pillleHHs TBOpYOI 3ajadi B
HOBUX, HecIlofIiBaHMX HaIIpsIMKaX, YacTillle 3a Bce TIPOTWIEXKHMUX Tpaau-
LiVHVM IODVISAaM i TepeKOHaHH:M, SIKi OVKTYIOTbCS POPMaTbHOIO JIOTi-
KOIO 1 3/T0pOBVM IJTy3[I0M.

BuHaxinHVKY JaBHO 3BepHYJIM YBary Ha Te, IIIO YacTO B CUTYyaIlisix,
KOJIM CTepeOTUIIHI IIPUMOMM, IPOLUeNypy MWUCIIeHHS BUSBIISIOThCS Oe3-
IUIAHVMU 1 3aXOfSATh B TYIUK, IIPUPOAHO HPUITYCTUTH, IO ONTHUMaJIb-
HOIO € IIPMHITMIIOBO IIPOTWIEXXHa aJIbTepHaTMBa PillleHHs.
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TabGmvirg 2.2
ITpaBwIa MeTONY eBPUCTUYHMX IINTaHb

I1g iemarora 11 yariB (cTymeHTiB)

1. 3amam'AToByUTE HaviXa-
paxTepHini eBPUCTUYHI
IIUTaHHA 1, II0 MOXXJIVIBOCTI,
CYICTEMATV3YITE IX.

1. EBpucTuuHe NnWUTaHHSA IIOBMHHE CTU-
MyJIIOBaTH AYMKY, a He MifKa3syBaTy ifero
pillleHHs 3a7adi.

2. B iuranHsax noBuHHA OyTy MiHiMaite- | 2. CtaBTe 1Iepert coboro Taki
Ha iHdopMarlis HIUTaHHS, $Ki O: a) crpoc-

3. ITpu mmocTaHOBIII cepii MUTaHB: a) IO- TN 3amady: 0) 403BOIIIN
CTYIIOBO 3HVDKYTITE piBeHb IIpOOIeMHOI OCMVICJIUTV 3a[4a4y 3 HOBOI
3amaq: 0) moOmBariTecs iX JIOTIYHOTO B3a- HeCTIOAiBaHOI TOUKM 30PY;

€MO3B'SI3KY; B) IiKaBO 1X POPMYJIIONITE; T) | B) CTUMYJIIOBAJIV BUKOPIC-
CTMMYJIIOVITE $SIK JIOTiYHi, TaK i iIHTYITMBHI | TaHHS OTPUMaHMX 3HaHB,

HpOIIeTy pY MUCIIEHHS; 1) CTapalTecs, JIOCBifly pillleHHs iHIIVX
o6 HOBe IMTAaHHS JaBaslo O HOBUM 3aj1a4; T) JO3BOJIVIIN PO3-
HecHoiBaHW IIOIVIAL, Ha 3a1a4y; 6uTH 3aJavy Ha Mifg3agadqi:
€) po30OuBariTe 3amady Ha Mifg3amadi, eta- | /1) CIIOHYKasIu Bac O caMo-
. KOHTPOJIIO.

Hampukiaz, BemeTbcst IONMIyK MIITHOCTI BUpoOy, 3 IIi€l0 MeTOIo
IIparHyTh 30UTBIINTY TIOTO Bary, KOHCTPYKIIiIO POOIIATh CyILIyIbHOMeTaJle-
BOIO, TOJIi SIK KpalllIX Pe3ysIbTaTiB BIaIocs O JOCSATTU IIUISIXOM pillleHHS
3amadvi B IMPOTWIEKHOMY HaIIpsMi, HallpuKiiaz, 3poOuBIm ii 11071010, 11100
3MEHIINTY Bary KOHCTpyKuil. [ammit npuxian. O6'eKT HOCTIIKYETbCS 3
TI0TO 30BHIITHBOI cTOpoHM. e TpamyrtivtHmiI TIinxin, sKmv Budeprias cebe
i He Ja€ HOBMX OpPWIiIHaJIBHMX pillleHb. B myx cuTyaliigx AOIUIEHO PoO3-
IJISTHYTY 11eVi >Ke 00'€KT 3 BHY TPIIITHBOI CTOPOHMA

ITomiTiMo, 10 Lent MeTop, iHoAi, HaNpUKIIa, B IICVXOJIOTIUHIN JIi-
TepaTypi, HeOe3mifiIcTABHO Ha3MBalOTh TaKOX METO[OM IIe€peTBOPEHHS.
Tax, A.®. Ecaymos [97] y 3B's13Ky 3 aHaJTi30M IIbOTO METOIY HaBOAUTH Kila-
CUYHMUV IIPUKIIaJL PillleHHs 3ajlayi MeTOIOM IIepeTBOpeHHs, abo, 3a Tep-
MiHOJIOTI€I0, SIKOT HOTPUMYETBCS OUIBIITICTD BUHAXITHIKIB, METOIOM iHBe-
pcii, AKui 3acTocyBaB B cBoeMy reHiagbHOMY BrHaxomi K.E. Ilionkosce-
Kint. B ceoin nosicTi «ITo3a 3emsreto» BiH mucaB, IO «IIpUIyMaB rapMary,
ajle rapMary JliTaiody, 3 TOHKVMMMW CTiHaMM i IIycKarody 3aMicTh sifiep ra-
31L... » [93].
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Merton iHBepcii ©Oa3yeTbcsi Ha 3aKOHOMipHOCTI 1, BiAmoOBimHO,
OPVHLNIIL JTyaslisMy, [iaJIeKTUYHOI €JHOCTi i ONTMMaJIbHOrO BUKOpPWIC-
TaHH: IPOTVICTaBIeHNX (IIPSIMUX i 3BOPOTHMX) IIPOLIEAYP TBOPYOTO MUC-
JIeHHsI (aHaJIi3y 1 CMHTe3Y, AMBEePreHTHOrO i KOHBePTeHTHOTO MUCIIEHHS).
Bin Takox Oa3yeTbcs Ha PO3MIOBCIOKEHHI ialeKTMYHOTO IMiNXOmy MO0
aHaJTi3y 00'e€KTiB HOCITIKeHHs (BMBYEHHS 30BHIITHBOIO i BHYTPIIIIHBOTO,
inTeHcudikaril i ymoBUtbHeHH:, 00'emHaHHA i po3'€qHAHHS eJIeMeHTIiB
CUCTEMM 1 T.IL.).

besnepeunnmMu nepesaraMm MeTOJly iHBepcil € Te, IIIO0 BiH 103BO-
Jisle pO3BUBATU [iaJIeKTMKYy MUCIIEHHS V4HIB, BillllyKaTu BUXif, 3, 31aBa-
s1ocst O, 6e3BMXimHOI cuTyallil, 3HaUTV OpUTiHaIbHI, YJacOM BeIbMVI HEeCIIO-
HiBaHi pillleHHS TBOPYMX 3a4ad Pi3HOro piBHA TPYIHOCTI i MpobIeMHOCT.
Vloro Hemosikamu i OOMeXXeHHSIMY € Te, IO BiH BMMarae Bifl Y4HIB JOCTa-
THBO BVMCOKOTO PiBHS TBOpYMX 31i0HOCTEV, Oa3mMCHMX 3HAaHb, YMIiHb i 110-
CBify y9060BO-TBOPYOT HisUTBHOCTI.

HarosonrytoTbest TaKoX ITeJaroriddi TpyAHOIII B Imgbopi i KoHc-
TPyIOBaHHI TBOPYNMX 3afiay, sIKi O BMMarasm 3acTOCYBaHHS MeTOZy iHBep-
Cii.

B Tabmmmi 2.3 HaBelleHO OCHOBHI IIpaBWIa 3aCTOCYBAHHS METOIY
iHBepcii TIpu PoOOTI 3 yUHIMM.

Meton emmnarii (MeTon 0cobMcTOl aHAIOTiI)

Merop, aHasIOTiVI 3aBXOM OYB BaXKJIMBUM €BPUCTUYHVM MeTO[OM
pimenHs TBOpYMX 3amad. Ilpormec 3acTocyBaHHS aHAJIOTII € SIK Ou1 ImpoMmi-
JKHOIO JIAHKOKO MDX iHTYITMBHMMM i IelyKTMBHVUMM IPOLeypaMy MUC-
JIeHHd. B pimenHi TBop4Yux 3ajad BUKOPVCTOBYIOTBbCS Pi3HI aHaJIOTII:
KOHKpeTHi (MaTepiasibHi) i aOCTpaKTHi: BeIyThCs HOITyKM aHaJIOTil XMBOT
OpUPOAM 3 HEXMBOIO, HAIPUKIAL B oOiacTi TexHikm. B mmx ocramHiX
aHaJIoTisIX MOXYTh OyTM y CBOIO Yepry, BCTaHOBJIeHi aHasIorii 3a hopmMoro
i cTpyKTypoI0, 3a PyHKIIisIMI, IIPOLIecoM i T.1.

B curyanisx ysBHOI noOyzmoBm aHajiora iHomi moOpi eBpmcTHMYHI
pe3yJIbTaTy Ja€ TaKuil IPUVIOM, SIK TinepOosIisyBaHHs, HallpUKIIaz, 3Had-
He 30UIpIIeHHS a00, HaBIIaKV, 3MEHIIIeHHSI MacIITadiB TeXHIYHOTro 00'eK-
Ty abo I0TO0 OKpeMuX BY3JIiB.

Yacrimre BChOro eMIIaTisi 03Ha4a€e OTOTOXKHEHHs 0cOOW JIIOVIHM 3
iHIIOI0 0c000F0, KOV HaMaraloThCsl IIOCTaBUTH ceOe B I10JI0KeHHS iHIIo-
ro. He Bumankose emmaTisi, abo ocobmcra aHasoris, B pillleHHi TBOpUOl
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3amjadi po3yMi€Tbcsl SIK OTOTOXXHEHH:S JIIOAVHW 3 TeXHIYHMM 00'eKTOoM,
IIPOLIECOM, JIeAKOIO CUCTEMOIO.
Tabmmng 2.3
EBpucTnyHi ImpaBmia 3acTOCyBaHHS MeTOY iHBepcil
(o B.I. Aupipeesy)

s menarora 11 yaHiB (CTymeHTiB)
1. Cnionykavire yuHiB 0 HeogHo- | 1. ITounite BupimysaTv 3azady 3 ii
pasoBoro rnepedopMyIIOBaHHI nepedopMyIToBaHHs. Y11 He MOX-
3ajadi 3 MeToro i IJINOOKOro Ha ccpopMyJIIOBaTH 3aa4y, 3B0po-
OCMWCIIEHHS THY JIaHil.
2. ITam'ATarnre, 1o iHBepcis - 11e
2. Yacrire, pa3oM 3 IPsMOIO 3a- IIOIIYK i/le?l B HaIlpsIMKaX, ITPOTH-
Jadero CTaBTe Iepeq, yIHAMM 3B0- | JISKHMX TpaJyIIiiHVIM IOITIIIaM,
pOTHI 3a1a4i. IlepeKOHaHH:M, 3[J0POBOMY IVIy31y
i popmMarTpHI JIOTIII.
3. [lobuBartrecs y y4uHiB [iajmek- 3. Begxin ifel nrykanTe KOHTpi-
TUKV aHaJIi3y i MipKyBaHBb. JIer0

4. CrioHyKamnTe B IIpolleci pirieH-
Hd TBOpYMX 3a7ad YUHiB BUKO-
PpVCTOBYBaTV HPOTWIEXHI ITpO-
ey pw, 3acoom:

4. ITparniTe B IIpolleci pinreHHs
TBOPYMX 3a7a4 BUKOPVICTOBYBaTV
HNpOTIWIEXHi Iporenypu, 3acoom:

aHaJIi3 i cMHTe3, JIOTiuHe i iHTyITMBHe, CTaTU4HI i AMHaMiuHi XapakTepu-
CTMKM OO0'€KTY [IOCIIJKEHHS, 30BHIIIHI i BHYTpilIHi cTOpoHU 00'eKTy,
30iIbIIIeHHS ab0, HaBIIaKM, 3MeHIIIeHHS po3MipiB, KOHKpeTHe i abcTpak-
THe, peasibHe i (paHTACTMUHe, po3'€MHAHHS i 00'€MHaHHS, KOHBEPIeHIIiI0
(3BY>KeHHS HOJIS TIONIYKY) i AVBEPTEHIII0 (PO3IIMPEHHs 10 IIOIIYKY),
SIKIIIO He BIA€ThCS BUPIIINTY 3a7ady 3 II09aTKy 110 KiHIIH, TO CipoOywiTe
BUPIIINTY 3a71a49y Bifl KiHIIS [I0 ITIOYaTKY i T.A.

Kommt 3acTocoByeThbcsi MeTOp, eMIlaTil, TO 00'€KTy HpPUIMCYIOTHCS
BiA9yTTs, eMOIlil caMoi JIIOOVHM: JIIoAVHa imeHTMdiKye 1mimi, dyHKIII,
MOXKJIMBOCTI, IUIIOCH 1 MiHYyCH, HaIpUKJlaj, MalllHK, MeXaHi3My, 3 CBOIMM
BJIacHMMM. TakuM 4MHOM, B OCHOBI MeTO/y eMmHaTil
(ocobucTol aHasIOTII) JIEXUTH IIPVHIIMII 3aMillleHHS JOCIIKyBaHOTo 00'-
€KTY, IIpollecy iHIMMM. 3 ypaxyBaHHSIM IIMX 3ayBakeHb, METOJI eMIIaTii -
1ie OAVH 3 eBPUCTUYHVIX MeTO/IB pillleHHs TBOPYMX 3a7ay, B OCHOBI SIKOTO
JIEXXUTD IIPOLIeC OTOTOXKHEHH:I ceOe 3 00'eKTOM i ITpeiMeToM TBOPYOIL Aisl-
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JIBHOCTi, OCMMCIIEHHsI (PYHKIIIVI JOCTIIKYBaHOrO IIpeIMeTy Ha OCHOBI
TOTO, IO «BXWMBAETHCSI» B 00pa3 IOCIIMKYBaHOrO 00'€KTy, AKOMY IIPUIIVI-
CYIOTBCSI OCOOMCTI BimuyTTSI, eMoIlil, 34i0HOCTi OaumTy, 9yTy, MipKyBaTu.
Mertop emmaTii 3aCTOCOBHM [I0 Pi3HMX BUIiB TBOPYOI AisTILHOCTI (B palli-
OHaJIi3aTOPCHKill, BMHAXIMHUIITBI, B Ipolieci XyI0XHBOI TBOpUOCTi). ITpu
3aCTOCyBaHHI METOIy eMIIaTii yueHb K O 3/IMBa€ThCs 3 00'€KTOM ITOCIIi-
IDKEeHH:I, a Ile BUMarae BeJIMde3Hol paHTasil, yaBW; BUHMKaOUi daHTac-
TV4HI 00pasy i ysIBJIeHHS IIPUBOLATD [I0 3HATTS Oap'epiB «3OPOBOTO ITy-
371y » 1 BiIIIyKyBaHHs OPUTiHaJIBHUX iM1erL.

B Tabmuri 2.4 HaBeleHO OCHOBHI IIpaBWIa 3aCTOCYBAaHHS METOIY
eMIIaTil, siki pekoMeHayBas B.I. Aumpees mpu po0oTi 3 mKoIsTpaMiL.

Tabmig 2.4
EBpucTiyHi mpaBmia 3acTOCyBaHHS METOJY €MITaTil

15t meparora I1s1 THx, Mo BYaThes (CTYIIEHTIB)

1. [Tam'dTarTe, 110 B OCHOBI METOY eMIIaTil JIeKMTh IIPVHIIUII 0coOmC-
Tol aHasIoril, TOOTO HpMIVCyBaHHS 00'€KTy HOCITIIKEHHS OCOOVICTMX
JIFOIICBKVX BJIACTMBOCTEM 1 SKOCTEV.

2. Ilpucrymaroum [0 pilleHHs
2. PoskaxiTh y9HSIM, IO 3HA4YMTh | TBOPUYOI 3amadvi, ysBiTH cebe Ha
«YBIITM 1O 0Opasy», «BXUTHUCA B | MiCIi HOCTIIKyBaHOTO 00'eKTy
obpas» abo 1porecy (eTar BXOIKEHHS B
«0bpas»).

3. CripobyiiTe momgaTu HOCITIIIKY-
BaHOMY 00'eKTy, Ipoiiecy (abo
TI0T0 OKpeMVM JacTVHaM) 3aT-
HOCTI Big9yBaTH, CJTyXaTu, baum-
TV, MipKyBaTy, ToOTO MaTV JIIOfI-
ChKIi BJIaCTMBOCTI i SIKOCTI

3. ITosicHITh yUHAM, SIK IOIYMKU
IIPVBJIACHUTHU 00'€KTY IOCTIiIKeH-
HS 3]TaTHOCTI Bi/uyBaTH, CJIyXaTH,
GaunTy, MipKyBaTy, TOOTO MaTu
JIFOIICHKI BJIACTMBOCTI 1 SIKOCTI

4. IIpoimocTpyviTe yIHsAM Ha KOH-
KpeTHMX IPUKITazax, K B 0cOOu-
CTO caMi 3aCTOCOBYETe MeTOofT,
eMIIaTii (HarpukiIaz, 00 CKOHCT-
pyIoBaTV HOBWUV BapiaHT IIecTepi-
HKM IIOTPiOHO cebe ysIBITH IIIeCTe-
PIHKOIO).

4. I'TiciTst BXOIKeHHS B «00pas»
MipKy¥iTe K Ou Bix iMeHi 00'ek-
Ty» ab0 SIKOroch KOMIIOHEHTY 3a-
Zadi, TOKV He BUHMKHE IIPOAyK-
TUBHa ifies 11 pillleHHsI.
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HocToiHcTBaMI MeTO/ly eMIaTil € BeJI4Je3Hi, ciipas/ii HeBMJYepIiHi
MOXUIMBOCTI [IjIsi PO3BUTKY (paHTasii, ysBM i OTpUMaHHS OPWUriHAILHMX
pitlleHs TBOpumMXx 3agad. /[lo HemosikiB i oOMeXxeHb IILOTO MeTOIy CITif
BiJJHECTM Te, IIO Ha IEPIIMX 3aHATTAX 3 VIOTO 3aCTOCYBaHHS y4uHi OaraTo
BiZIBOJIIKAIOTBCS 1 HaBiTh posBakaloTbcs. Llerl MeTon He CIIpUIIMaETbCS
Bcepro3. [lo Toro X BiH BuMMarae OaraTro dacy. Asle HawuIOJIOBHIIIIe Iievt
MeTO/], 103BOJI€ OTPMMaTH, YacTillle 3a BCe, JIMIIIe iIefo pillleHHs 3ajad4i.

MeTton cHeKTUKM

ABTOpOM MeTOIly CMHEKTUKM BBaKaeThes k. 'opmon. CaM TepmiH
«CHHEeKTVKa» O3Haydae «00'eMHaHHSA OKpeMMX ejleMeHTiB». TBopuuit mpo-
1iec HaBiTh OKpeMol JIoAHM 3 nomsany k. 'opaona aHasorigaamm TBOp-
4OMYy Hpoliecy KOJIeKTVBY JIIOfIel, 110 MaloTh B CyKYITHOCTI Pi3HOCTOPOH-
HIO iJIFOTOBKY.

B mepmy rpymny cuHekTuKiB, sika Oyya opranizosaHa B CIIIA JTx.
Tl'opnonom B 1952 pomi, BXomwsIu JIFOAM pisHOI KBastidikariil i ocsiTu: ap-
xiTexTop, iHkeHep, Giosor, mcumxosnor, ausanHep. HecrmomiBano mrst Beix
11 rpyIia 3po0ruIa OaraTo BUHAXOMIB.

B mHamminn xpaiHi MeTo[I, CMHEKTUKM OTPVUMaB MOAAIBIIINI PO3BUTOK
i TeopernuHe OOrpyHTOBYBaHHS B poborax I'fl. byma. Cyte Merony cm-
HeKTMKU II0JISiTa€ B HACTYITHOMY.

Ha mepmmx eramax 1MOro 3acTocyBaHHs Vijle IIpolleC HaBYaHHS
«MexaHisMaM TBOpYOCTi». YacTuHy HUX MexaHi3MiB aBTOpU MeETOAVIKMU
IIPOIIOHYIOTh PO3BMBATY HaBYaHHSM, PO3BUTOK IHIINX He TapaHTyeThCs.
Ilepmi HasMBaIOTh «OllepalliiHMMM MexaHi3MaMI» - 10 HMX 3apaXOBYIOTh
IIpsIMy, OCOOMCTY CMMBOJIIYHY aHasIorifo. Taki sBumia, Ak iHTYilis, Ha-
TXHeHH:I, abcTparyBaHHs, BUIBHUM PO3OyM, BMKOPVCTAHHS MOXKJIMBOC-
Tell, 110 He BiHOCSTBbCA O CIpaBM, 3aCTOCyBaHHS HeCHOAiBaHMX MeTa-
dop i erleMeHTIB TpU BBaXKalOTh «HeOIepalliMHUMM MexaHisMaMu», po3-
BUTOK SKMX He TapaHTY€ThCSI HAaBYaHHSM, Xo4da MOXe 3poOuUTH Ha IX ak-
TUBi3allifo ITIO3UTVBHUM BIUIVB.

B ymoBax 3acTocyBaHHsI METOIly CMHEKTVKW CJIiJI yHUKaTW Iepe;l-
YacHOTO YiTKoro ¢popMyJIIOBaHHS IIpoOsieMn (TBOpUOl 3ajadvi), OCKiIBKM
1Ie CKOBY€ ITOJAJIBIINI MOMIYK 1 pirteHHs. OGroBopeHHs HOIIBHO IO-
YMHaTV He 3 caMol 3afjadui (1mpoOsieMm), a 3 aHaIi3y AesSKMX 3araJbHVIX
O3HaK, 5IKi sIK OV BBOIATH B CUTYAIIil0 IIOCTAaHOBKY IIpo0sIeMyI, HeOmHOpa-
30BO YTOUYHIOIOUM i 3HAUEHHSI.

42



He cnif, synuusATHCA Ipy BUCYHEHHI iflel, SKIIO HaBiTh 34a€ThCH,
IO BXXe 3HalJleHa OpWIiHa/IbHA ifes i IO 3agada BXe BupilleHa. SIKIIIO
TBOpYa 3ajlaya He PO3B'sA3y€ThCs, TO JIOIILHO 3HOB IIOBEPHYTHCS 10 aHa-
JI3y cUTYyallil, 1o IIOPOKYE IIpobiieMy, abo po3mpiOHwTH 1i Ha IIimITpo6-
JIEML.

B mporeci 3acTocyBaHHSI MeTO[y CUHEKTVKM BeJIMKY yBary Haja-
€TbCsl BUKOPUCTAHHIO METO/y aHaJIoTil. AHaJIOTisl BUKOPWUCTOBYETLCS B
caMux pisHMX BUAax: IK ocoOwucTa (eMmaTis), IpsiMa, paHTaCTUYIHA i CUM-
BortiuHa. «CMMBOJIiUHA aHAJIOTis, V CBOIO Yepry, MpuiHsIa opMy KOHK-
PeTHOro IpUIIOMY TOILIYKY Has3BU KHUTH, III0 XapaKTepus3ye B Iapamok-
cayTbHIN popMi eBHe MOHATTS» [19, ¢.59]. HaBememo mpukitam BUKOpMC-
TaHH: CYMBOJIIYHOI aHaJIOTi1, y34TO1 3 1€l >k kauru I'.51. Byima:

Kimrouose cj10B0 CumBortiuHa aHaJIOTis
Xparosum MexaHi3M Hapiviza GesnepepBHicTh
Snpo aToma Eneprernuna GesnepepBHicT
Mimmenn ®doxkaJibHe IIparHeHHs
Pozunn Ckanamydene Oesraziyis

JIK mokasayi IOCIIiIKeHHs, BUCyHeHH: ifleyl i mofasibla ix cejlek-
1Iis 6araTto B YoMy 3aJIeXXaTh Bif Ilefjarora, Moro MaviCTepHOCTi, TaKTy BU-
HaxXiJIMBOCTi, 1Oro yMiHHSI CTUMYJIIOBATV TBOpUY ysBY y4HiB. Bin mosu-
HeH OBOJIOZITM MUCTELITBOM 3a/iaBaTy IUTaHHHA, JaBaTy MiJKasKy, yTou-
HEHHSI, PO3'SICHEHHSI, BCTaBJISITY PEIUTiKY, SKi O CITOHYKaIl, po3rajibMOBY-
BaJIM (paHTa3ilo, ySBy y4UHIB, TO 3BYXXyIOUM, TO PO3IIMPIOIOYN IIOJIS IO-
IIyKy pillleHHs TBOPYOi 3a4a4i.

Kpwrvraamit Binbip i omiHKy imevt pimeHHS TBOpUOI 3amadi Kparie
3iVICHIOBaTH y JeKiIbKa eTallis. Ha mepiioMy eTari BUKOHYETbCS KOPOT-
KV aHaJIi3 KOXKHOI BUCYHYTOI iflel, Ha Ipyromy - 1ii ifgel JOoIIbHO 3rpy-
IyBaTV, KPUTUYHO IIpoaHasli3yBaT i BiibpaTy HaviopuriHaapHIii ifel.

3acTocyBaHHsI METOly CMHEKTUKM BMMara€ BUCOKOI ITeJarorigHoi
MarictepHOCTi. Ilegarory HeoOximHO HOTpMMYyBaTHCS HESKWX IIPaBWIL,
HaIIpVKIaJl, TaKKMX, SKi HaBeaeHo B Ta0s1. 2.5.

J1o DOCTOIHCTB METOY CMHEKTUKY BiTHOCATBHCS IIPaKTUYHO BCi, sIKi
BJIACTVIBi eBPUICTMYHMM MeToaM, Ha 0asi aKkmx BiH po3poOrIeHmL.
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Tabmmmg 2.5

EBpucTraai paBwia 3acTOCyBaHHSI METOIY CMHEKTVIKM

I1g iemarora

1t yariB (cTyneHTiB)

IIpaBryia BKa3aHMX METOJIiB.

1. ITam'aTanTe, M0 MeTO/, CMHEKTUKMN - I1e CKJIaJHUI eBPUCTUYHUI Me-
TOZ, SIKMVI 0a3yeTbcsi Ha METOAi MO3KOBOTO INTYPMY, 3aCTOCyBaHHI pi3-
HOTO BVY aHAJIOTiN (CJIOBecHiV, oOpasHilt, ocobmcTivi, TOOTO eMIarTii),
iHBepcil, BUIbHMX acoltiamin i iH. ToMy MeToy CMHEeKTVKM BJIacTMBi BCi

2. HeoOximHo ypaxoByBaTw, IIO
cepern; ya0OBUX I'PYIL, 5IKi 3aCTOCO-
BYIOTh 1IeVI METOH, KpaIux pe-
3yJIbTaTiB JIOOMBAIOTBCS TIPyIN
BiZ 5 1o 15 4YoJIoBIK, WIeHM SKUX
MaroTh pisHi piBHI 3miOHOCTeN,
npodpecivHMX iHTepeciB i mimro-
TOBKIA.

2. MakcuMaJibHO BUKOPVICTOBYVITE
Balll OCOOMCTUM AOCBiN, ITpodecii-
Hi 3HaHH 1 yMiHHSA

3. CrionyxkariTe yuHiB o Oararo-
KpaTHOTo repedOpMysTIOBaHH
pobsemn

3. IlepemuacHe, MOCTIIIHe, YiTKe
dopmyIToBaHHS 3aa4i-TIpo0IeMm
CKOBYE€ IIOIIYK ifie pileHHs abo
Jla€ TpVBiaJIbHI pillleHHs.

4. He paBaniTe y4YHSIM 3aCIIOKOi-
TVICS HPY HO4Bi HepIoi BIaIol
ifel, mrykaviTe Kparty, OUTbII
OpUTiHaJIBEHY

4. B mpotieci BUCYHeHH: ifieVl BUKO-
PWCTOBYVITe Pi3Hi BUIIVI aHaJIOTIN
(koHKpeTHY i 0Opa3Hy, ceMaHTNU-
Hy, ocoOmcTy, ToOTO emmariio), gac-
Tillle 3aCcTOCOBYVITe MeTadopH, iH-
Bepcilo, eJIleMeHTH irop, MipKywTe
BIOJIOC.

5. CmoHyKyfouM 110 reHepariil
ifevt yuHiB yacTillle BUKOPWUCTO-
ByWITe Taki nuTaHH:: «Hy i mo?»,
«5Ik BU cObi L1e ysiBisieTe?», «A
ITIJ0 TYT HOBOTO?», «A II[0, SIKIIIO
3poOWTY HaBIIAKM?», «A SKIIIO
IOCYUIUTH (TIOCTTaOMTY) I1evt
edexT?»

5. AHasisymTe mocIimKyBaHMI 00'-
€KT 3 HaMHEeCIIOIiBaHIIIIMX TOYOK
30py: HayKOBUX 1 XXUTEVICHKMX, 30B-
HiIIHIX 1 BHYTpilIHiX.
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J1o HemosiKiB MOXKHa BiJTHECTU Te, 110 METOJ, CMHEKTUKIU He T03BO-
JIsle BUpIiIIyBaTH Jy>Ke cIlelliajlbHi TBOPYi 3a/1adi, a JJa€ MOXJIMBICTE Bifl-
IIyKaTy IlepeBaKHO HavlopuTiHaIbHIiII iftel pimenHsa. ITicis 3actocysaH-
He Metozy Orbirte 30 - 40 XxBWIMH IIPOAYKTUBHICTD FeHeparlil HOBUX ifen
IIOCTYTIOBO TafIae.

AconiaTMBHI MeTOOM

1 akTuBi3allii IOIIYKy HOBMX ileVl 3aCTOCOBYIOTHCS TaK 3BaHi
acoriaTMBHI Meromy (KaTayIory, (POKaJIbHMX OO0'€KTiB, TipJIsHI BuMIIaj-
KOBOCTeVI 1 acomiartiri).

ITponec momryky HOBUX ifeyf 3a JOIOMOIOIO acOliaTMBHMX Me-
TOZIIB 3IVICHIOETBCS IIUISIXOM IIOIIYKY aHAJIOTIB YIIOCKOHAJIIOBAHOIO 00'-
€KTa, IlepeHeceHH: 3HaHb 3 OJIHi€l 00s1acTi B iHINY, iHTepIpeTallii HOBOTO
3a IOIIOMOTOIO BiJOMMX HOHSTS i T. iH. Y 3B'SI3KY 3 IIMM B TBOPUYOMY IIPO-
1eci TocTaTHRO ePeKTMBHO BMKOPUCTOBYIOTHCS TaKi IKepesia TeHeparlil
HOBUX iffeVs, sIK acoliartist, Metadopa i aHaJIoTis.

Acoyiayia — 1ie 3B'SI30K MDK OKpeMMUMU YSIBJIEHHSIMU, TIPU SIKitt
OllHe ysBJIeHHS BUK/IMKaE iHIe. Metadopa o3Hadae IepeHeceHHs BjIac-
TUBOCTEVI OJTHOTO IIpeAMeTy (sSBMIla) Ha iHmmv o0'eKT Ha IIificTasi 3ara-
JIBHOI T 000X O3HaKkM. AHasoriga BigoOpa’ka€ CXOXICTh IIpeIMeTiB,
SIBVIILI, TIPOLIECIB B SIKVIX-HEOYIb BIIACTMBOCTSIX.

MaJtioHOK Moperti OfsITy, B3yTTs, FOJIOBHOTO YOOpYy — Iie TOTOBUI
pe3yibTaT XyIOoXHUKaA-MOMAeNIbepa, TOMI K Ha CTafil 3ayMy MOfesli BiH
yTimoe cBof igel B cIoBecHYy opMy, fAKa BUKIMKAE II€BHI acoIiiarfil.
OcTanHi pO3OUIAIOTE 3a CXOXICTIO, KOHTPAacTOM, CyMDKHICTIO i 3HaueH-
HSIM.

M.A. CkupyTa i O.10. Komicapos BUAUISIOTH acolfiallil 3a cxoxic-
TIO, KOHTPACTOM i KostbopoM [77].

Acoyiayia 3a cxoxcicmio — e MaTepiay Ayl eBpucTHYHOi aHanorii. Ha-
MpUKJIaa, Ha puc. 2.2 IOKa3aHe )KIHOYE B3YTTS 1 CYMKH, B SKMX CXOXICTh 3 Ieo-
METPUYHUMH (irypaMu MOBTOPIOETHCS y BHUpi3aX, KPOKyJie, JCKOPATUBHUX elie-
MEHTaXx, JeTalIsAX 1 3aMKax.

ITpoobpazom gomartHboi Ty i (puc. 2.3, a) HOCIIyXUB IITaX, 1110
HacToBOypumMBcs, BUXiAHOI Tydr1i (puc. 2.3, T) - ToJI0BHe OIlepeHHs IITaxa,
HariBuepeBmKa (puc. 2.3, 0) - jmexxaunit cobaka, BUXiTHMX Tyders (pric.
2.3, e,X)- BigmIoBimHO, prba i MeTeIVK
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Puc. 2.3. AHastorist B MOIIeITbHUX PillIeHHSIX B3YTTS

Acoyiayii 3a konmpacmom — Iie MaTepial IS eBPVUCTUYHOL iHBe-
pcii. Hanpuxiian; x1acM4HUII — CyYacHWUW; OPUTiHaJIBHUII — OPTOHOK-
CaJIbHUV; MOOHUVI —CTapOMOOHWV, BUTOHYEHUN — rpy6m71; SICKpaBo
IHOWBITyaTbHUII — PAIOBU; CHOKIHMM — AisUIbHUI; CKPOMHUM —
POSKIIlTHMIL; IOHWI — OOPOCIINIL; Hembarvi — OQiIliviHmiL; MyXHIin —
JKIHOUHWMV; BUINYKaHW — BYJIbFapHUV; IIPOCTUM — SICKpaBWUIL; CyXUM
— vapiBHWUIL; iHTepHalliOHaJIbHUI — B HalliOHAJIbHOMY CTWIi; IPOCTU i
i3 CMaKOM — PACHO IPUKpalleHUIT; MIIIKyBaTUM — IIATATHYTUM; I10-
BHWVI — CyXOPJIABWUII i T. iH.

B acoyiayii 3a xo4v0pom MIIPOKO BUKOPUCTOBYETHCS IICUXOJIOTIU-
Ha /Iisl KoJIbopy Ha JIronuny [34].
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YepBoHM KOJip IICMX0di3iororiaHo HaMOUIBIT aKTUBHO BIUIMBAE
Ha JIFO[IVHY, CTUMYJIIOE VIOTO IICVXiUHY AisUIbHICTh, aKTUBI3y€e peakilii, To-
My BUKOPWUCTOBYEThCS JUII KOPOTKOYacHOI aKTMBi3allil [IisuIbHOCTI;
TpuBaja [isl IIpU BeJIMKMX KYTOBUX po3Mipax IOJIS 30py BUKIIMKAE CeH-
COpHe CTOMJIEHHS i CIlaji aKTMBHOCTI; ITOraHO BWMIHO IIpM CJ1a0Kivi OCBiT-
JIEHOCTI.

OpamkeBuit KOJIip CTUMYJIIOE HEPBOBO-M'30BY HisUIbHICTb, CIIPU-
si€  TICUIXOJIOTIYHOMY KOHTAaKTy 3 HaBKOJIMIIHIM cepeloBUIlleM, IIpU
BeJIMKiVl HAaCMYeHOCTi BUKJIMKAE BiIUyTTs 3arpo3y, TOMY 3aCTOCOBYETBCS
SIK CUTHAJI TIOTIepeKeHHs.

2KoBTmit Kortip acoIlifoeThCs 3 COHSIHMM CBITIIOM, 30YIDKY€, CIIpUse
BpaKeHHIO 3aTVIIKY 1 9MCTOTM IIPVMIIIEHHS CTMMYJIIOE yBary, 3abesIe-
4dye IICUXOJIOTIYHNUI KOHTAKT 3 HaBKOJIMUIITHIM cepenosuitieM. [Tporte gyxe
IHTeHCUBHUM >KOBTU KOJIip CTOMJIIOE OYi; B 3'€MHAHHI 3 YJOPHUM KOJIbO-
POM BUKOPUCTOBYETBCSI B CUTHAJIBHOMY 3abapBileHHI It 3abe3ledeHH:
Oesmexn pyxy.

3esieHUI — KOJIp TpaBW, IepeB; COPUATINBO i€ Ha 3ip, 3HIUXKYE
HepBOBY YTOMJIEHICTB, cIipusie 0GabOpOMy HACTPOIO, CTUMYJIIOE HisiTb-
HIiCTb.

T'omyGuvt Kostip acolifoeTbest 3 HeOOM i BOIOTO, 3HIVDKYE 30y KeHHs,
3aCITOKOJOE.

CuHil Koslip IICMXOJIOTiYHO BUKIIMKAE BiIUyTTS CIIOKOIO, CTBOPIOE
CIIPUSITIIVIBY OOCTaHOBKY JIS PO3YMOBOI MisUIBHOCTI, 3HIMDKYE BiTUyTTS
PO3yMOBOIO CTOMJIEHHS].

@iosreToBUM i JKOBTO-3€JIEHUV KOJILOPY 3HVDKYIOTh HAIIpyTy; pe-
KOMEHIYIOThCS VI IPUMIllleHb, JIe 3a XapaKTepoM [isIbHOCTI ITOTpibHe
TOHKE CIIPUMHSITT 1 CTIOCTePeXIINBICTB.

bumit Koip acollifoeTbesl 3 UMCTOTOIO, CTUMMYJIIOE IIIATPUMKY IIO-
PAIKY.

TeMHi KOIBOPW, Y TOMY YMCII YOPHUI BUKJIVKAIOTEH IIeCUMIiCTIY-
HWW HACTpiVl, BiI4yTTS HPUTHOOJIEHHS, TATaps, 3HVDKYIOTh e€(PeKTVB-
HiCTh OCBITJIEHHSI; YOPHMI KOJIp BEJIbMU MiAXOOUTD I CTBOPEHHS KOH-
TpacTiB; IIpeaMeTy, 3a0apBiIeHi B YOPHMUM KOJIip, 3MAf0ThCS OITBIIT BaskKKM-
ML

3acTtocyBaHHS acollialliiz, MeTadop i aHaJIOTiT HO3BOJIsI€ 3HAXOMU-
TW IIiKa3KM pillleHHsI pi3HMX ilkeHepHMXx 3axad. Lli BiaacTMBOCTI acorti-
arrivt, Metadop i aHaJIOTiN i TOCITYKMJIV OCHOBOIO JIsl CTBOPEHHSI acollia-
TUBHMX METO[IB aKTMBi3allil TBOPYOIrO MUCIIEHH.
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SIx mpvKIIan po3mIIsTHEMO Memoo hokarbHux 00'ekmib i ToKakeMo
MOXXJIVIBICTB 3aCTOCYBaHH VI0T0 /10 MOIIYKYy HOBUX PillleHb B JIETKill ITpo-
mucioBocTi. Ha3Ba MeTomy BuM3HadWaeTbes TvM, IO IIpeaMeT (00'eKT),
KUV yIIOCKOHAJTIOEThCH, IK OM OepeTbesi y pokyc Haiol ysaru. Imest me-
TOAy IIOJISITa€ B TOMY, IO SKIIO Ha yIOCKOHATIOBAHUV O0'€KT ITepeHecTn
O3HAKM iHITIMX, BUIIAQIKOBO BMOpaHMX OO'€KTiB, TO Pi3KO 3pOCTa€ UMUCIIO
HeCTIOAiBaHMX BapiaHTiB pimleHHd. MeTopn mae moOpi pesynbraTi mpu
TIOIIYKYy HOBMX MOIMIKallifl BiTOMMX IIpeIMeTiB, IIPUCTPOIB, CIIOCO-
6iB, a TakOXX IIpM IOIIYKYy HOBMX MOMEJIbHUX pillleHb B Ofs3i, B3YTTi i
inmmx Bupobax. KpiMm Toro, BiH MoXke OyTV BUKOPMCTaHW IS IIOIIYKY
HOBVIX iFDKeHepHMX pillleHb, IO IO3BOJISIOTh PO3IMIMPUTH (PYHKITIOHAIb-
Hi MOXJIMBOCTI B3YTTS 1 OHATY, i A1 TpeHyBaHHS TBOPUOl ysBU (BIIpaBU
TUITY: SIKVM Oynie onsr abo B3yTTs B cepenyai XXI cT. ? unM BiH IpUHIIN-
IIOBO BiIpi3HATVMETBCS Bifl Cy4acHOTro ofAry abo B3yTTs? SK po3BMBATH-
MeTBCSI TEXHOJIOTiSI BUTOTOBJIEHH: OIISTy a0 B3yTTH?).

CyTHicTp MeTOAy TIOISATAaE B IlepeHeceHHI O3HaK BUIIAIKOBO BMO-
paHMx 00'eKTiB Ha yJOCKOHAJIIOBAHWI ITpeIMeT, 1110 IIPUBOAUTE 10 Pi3Ko-
ro 30i/IblIIeHH YNMciIa OpUTiHAJIBHYIX BapiaHTiB pillleHHs 3aadi.

AnroputMm MeToAy dOKaIbHMX 00'€KTiB BM3Hava€ HACTYIIHUM II0-
PSANOK mivi:

1. Bubip dokampHOTO 00'€KTy (HampwmKiIazd, >KiHOYMV TOJIOBHWM
yoip).

2. Bubip TppOX-4OTMPBOX BUIIAIKOBMX 00'ekTiB (X OepyTp Ha-
BMaHH4 i3 CJIOBHMKa, KaTaJlory, XypHaiy i iH. Hanpuxiiag, itak, ciieHa,
IDULIXK i KBiTKa).

3. CxirafgaHHs 11 KOXKHOTO BUIIAJIKOBOTO 00'€KTy O3HaK, IO Xapa-
KTepu3yIOTh IX (HapuKiIaj, JIiTak: peaKTMBHWV, CIIOPTMBHMIL, IITaXOK-
pwiny, KOCMIYHMUM 1 T. iH.; ClleHa: BeJIMKa, IIPOBiHIIiVIHa, TeaTpaJibHa,
«paKOBVIHa», JITHS i T. iH.).

4. I'eHeparid imevt IUIAXOM IpMETHAHHS 10 (POKAIBHOTO 00'€KTY
O3HaK BUIIQJKOBVX 00'€KTiB (HarpuKIaz, JIiTHIV TosI0BHMI YOip, TeaTpa-
JIBHU, CTIOPTUBHUT, TITaXOKPWIINIL, KOCMIYHNT, TOJIOBHUM YOip y dopMi
«paKOBVMHI» i T. iH.).

Po3spobka HOBMX iHXKeHepHMX PillleHb, 0 AO3BOJISIOTH PO3IIN-
putn dyHKITIOHAJIbHI MOXIIMBOCTI B3yTTs ab0 OfATY, MOB'si3aHa 3 IIOIIy-
KOM TeXHiYHMX aHaJIOTiB, IepeHeCceHHsIM 3HaHb 3 iHIIMx obJlacTell HayKu
1 TexHiKM, 110 BUKJIVMKAIOTh HOBI acomjanil. Li acomiallii MOXyTh ciIyXu-
TV MiOKasKoIo LIS 3HAXOIKeHHd ifel BMHaxinHwuIrTBa. Hampuxoiam, Mix
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aBoMa aOCOIOTHO pi3HWMMMY, He3B'sI3aHVIMY ITIOHATTSMM (C7IOBaMM) MOXKHa
3IIVICHUTY JIOTIYHMI 3B'I30K, BCTAHOBUTW acOLliaTMBHUIL IIepexif, B 4Yo-
TUPU-II'ATH eTamiB. BisbMemo paBa pisHi HOHATTA — «CBITJIO» i «B3YTTS».
3nivicHMMO acoIliaTMBHUT Hepexis;:

cBimao — npoMinb, NPOMiHb — AiXmMapuxk, Aixmapux — bamapes

bamapea — men.o, menio — Hoea, Hoea — B3ymms.

AHaJli3 TaKoro acoliaTMBHOIO IlepexoAy MOXKe HPMBeCTH, Hallpu-
KJIaj1, 110 imel po3poOKM B3y TTS 3 IIiJIOIIBOIO, 110 00irpiBaeThCs IKeperioM
Tervia.

Taxe pileHHs B3yTTA BXe €. BHyTpillIHS ITOBepXHH «IIiIOIIBY» Mae
BIAKPWUTI Ma3y, B sKi BKJIAJIAIOTBCA i 3 AKMX MOXKHaA BUTATYBaTU JKepesla
Temla. B3yTTs MicTuTh BKIaIHY YCTUIKY 3 BeHTWIALIIIHMMW OTBOPaMIL.
Ycrinka Mae S3M4U0K 11714 MOJIETIIIeHHS 11 BUTSTYBaHHS 3 B3YTT4.

Iammmn mpukoiag, pillleHHs 3amadi MOB'A3aHMUY, HATIPUKIIAM, 3 PO3-
poOKOI0 HOBMX i OpMUTiHATBHMX BUAIB 00pOOKM. SIKIIO SK KITFOYOBe IIO-
HSTTSI BUOPATV CJIOBO «KMIIIEHS», TO VI0TO MOXKHA HaAUISATH IUTMM PSIOM
BUITAJIKOBYIX O3HAK: IIeperHir, OIYHM, 30BHIIHIN, BHYTpPIlIHIN, HaKIa/-
HWUV, yIaBaHWM, i3 3acTiOKo0-0imcKaBKOIO, I 30epiraHHs T0KyMeHTIB,
I3epKajia, TOOVHHIKA, Oz, Ipo30pul, KPYIJIVu i T.0. PosBuBaroumn
OTpMMaHi HO€QHAHHS IIbOIO KJIIOYOBOI'O IIOHSTTSA 3 O3HaKaMml, MOXKHa
3aIpOTIOHYBaTH Psif, HOBUX ifeV pileHHs IocTaBileHol 3amadi. OnHe 3
pillleHb (ITOEAHAHHS KUIIEHS — VSBHUM), 3TITHO SKOTO ITPOIOHYETHCS
HaKJIaJIHa JIeTalb IS OHsry abo B3YTTS, BUKOHAHA Y BUIVIAAI KuIeHi i
IO CJIYXUTH AT 00poOKm. eTayb KpilUThCS 3a IOIIOMOTOIO 3acTiOKM,
IITO CAMO3YIIUTIOETBCS, MOXe MaT pisHy ¢opMy 1 BWUIOTOBIIATMCS 3
Oynp-axoro Marepiany (rrat. Ne 4485496, CILIA).

OmHuM 3 HaVMBaIMBIIIMX eJIeMeHTIiB iH)XeHepHOro MUCIJIeHHS €
TBOpYa ysBa. YsBa 4acTO IPUBOAUTE IO (paHTas3il, fKa MOB's13aHa 3 Oa-
KaHHSIM JIOOMTMCS TOTO, 9OTO XOUeThcsl. BukopucraHHS (paHTasil mist
CTUIMYJIIOBaHHS HOBUX ifleVl TIoJIArae B PO3OyMi Hapj HedkuMmu daHTac-
TUYHUMMW PillleHHAM.

YacTro KOpUCHO PO3IVIAHYTHU ifeaslbHi pillleHHs, HaBiTh 3 JI€IKOIO
4JacTKolo (paHTasil, mob crpolOysatn 3HamTy moTpiOHe. B Tabm. 2.6 sk
HNPpUKJIaj, HaBeeHo JaHi, 10 IIOKa3yIoTh peajylbHy MaTepiaslisallilfo HayKo-
BO-TeXHIUHMX imleyl, BUCYHYyTUX BimoMumm daHTacTaMMu B HAYKOBO-
daHTaCTUYHIN JIiTepaTypi.
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BaxomBe 3sHaueHHS Mae TBOpdYa paHTas3id I MOIIYKY HOBUX MO-
JIeJIbHUX 1 iKeHepHUX pillleHb B of#3i i B3yTTi. Liimin psam mporpecus-
HVIX TeXHIYHMX ifeVl BUKa3aHU B HayKOBO-paHTaCTWYHITI JIiTepaTypi.

Tabmmg 2.6

IToTentIivtHI MOXJIMBOCTI TEXHIYHOTO BTUIEHHS HayKOBO-(aHTACTIIHIIX

imen
. 3ara- | 30ysmcs abo 30y- Hpmg}mnom? MHoMuIKos
IpizBuma JIbHA OyTbCs He3/IiVICHeHHi

dpanTacra Kistb- | Kise- % Kib- % Kiss- %
KiCTB | KicTh ° KiCTb ° KicTb °

XK. Bepn 108 64 59 34 32 10 9
I'. YVeric 86 57 66 20 24 9 10
A. bernsaes 50 21 42 26 52 3 6

BaxoBe 3sHaYeHHS Mae TBOpdYa paHTas3id I MOIIyKYy HOBUX MO-
TIeJIbHUX 1 iFKeHepHMX pillleHb B of#3i i B3yTTi. Liimin psam mporpecus-
HUX TEXHIYHUX iert BUKasaHUN B HayKOBO-aHTaCTUYHIl JliTepaTypi.

B pomani I'epbepra Yermica «Komm cruistamm mpoKMHeTBCS» TO-
sioBHUM repout I'pexem, nipocniasmin 200 pokis, onmuMBes B XXI CTOJITTI.
3aMOBJISAI0YN Y KPaBIIs OIIAT, BiH CTaB CBiZKOM HebadeHOro 3a TOMINIHi-
MM yABJIEHHSIMM ~TeXHI4HOI JOCKOHaJIOCTi B cIIpaBi poskporo. Bury-
JaJIo 11e TaKMM YMHOM.

I'pexema mompocwiIn cTaTu Ilepef MaIIMHOIO, Ky BUKOTMB Ha
porMKax XJIOM4vK B yHipopwmi. o vioro Tisla — ITedert, JIiKTiB, mmmi, cTe-
TOH — HPUCTaBWIV OAVH 3a iHIIMM AecaTKy AucKiB. Kpaselp cMUKHYB 3a
PYyYKy, i roroBo — oOMipm 3po0sieHi. [lasi XJIOMYMK IT01aB KPaBIlO 3rop-
TOK CBITJIO-CMHBOTO aTilacy (AKuy KoHcepBaTu3M!), yIBOX BOHM 3aKJlajIn
TKaHVHY B MalllVHY, IIIAKITIOUWIN 11 JT0 3BMCalOYMX i3 cTeJl poTiB, i BoHa
Imo4ajia KpoIiTu.

SIK BUITIAZAB KOCTIOM, aBTOp 3aJMIIWB JIOMWUCIIOBATV 4YMTadaM,
Bpakarouy ix IepI 3a Bce MaIllMHHMMM dyAecaMil. B TemepiniHbomy cTo-
JITTI, 10 pedi, Ile Ao HacTaHHA XXI cT. Bcro 1f0 daHTacTUKy MaTepiasi-
3yBajIu He IIpVBesleHi YesuicoM uyjieca HayKOBO-T€XHIYHOT PeBOJIOLIII.
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Taxvm umroM, ¢aHTa3isg € CWIBHMM KaTali3aTOpOM A0 IOIIYKY
HOBUX HeIlIabJIOHHMIX ifevt pimeHHs 3amad.

2.1.2. PanioHasIbHi MeTOAM PillleHHsI TBOPYUMX TEXHITHMX 3a1ad

Mopdonoriuami aHali3 cucreM

Meton Mopdosoriyaoro aHasizy (MA) € ogHUM 3 OTPUKIIAIiB pe-
astizaliil cMCcTeMHOCTI B pillleHHi TBOpUMX TeXHIUHMX 3agad. MeTon edek-
TUBHWVL IIPU PillleHHi KOHCTPYKTOPCHKMX i TeXHOJIOTIUHMX 3a7a4 3arajlb-
HOrO XapakTepy: HPOeKTyBaHHs HOBMX MallVH i TeXHOJIOFIYHOIO ycTaT-
KyBaHHs; ITOITYK HOBUX BapiaHTiB TeXHOJIOTiUHMX IIPOIleciB; MOIIyK HO-
BUX 3aCTOCYBaHb iCHYIOUOT0 00'eKTy (BMpOOY); MPOTHO3YBaHHS PO3BUTKY
TEeXHIYHMX CVICTEeM i TeXHOJIOTIN i iH.

OcnoBHUM npuHIMII MeTony MA Hojsrae B cricTeMaTU30BaHOMY
aHaJIi3i BCiXx MOXUIMBUX BapiaHTiB, BUTIKaOuMX i3 3aKOHOMepHOCTel Oy-
1oBu (ToOTO MOPQOJIOTil) YIIOCKOHAIIIOBAHOI crcTeMn. B TexHiuHOMY 00'-
€KTi (TeXHIUHiN cucTeMi, TeXHOJIOTIYHOMY IIpOIleci), 110 PO3IIISIAEThCS,
BUIUIAETBCA JeKUIbKa XapaKTepHMX I HbOTO CTPYKTYpPHUX abo PyHK-
ioHAJTBEHMX Mopdosoriuamx o3HakK (P). KoxHa Taka 03Haka MoXe xapak-
Tepu3yBaTV AKUVICE KOHCTPYKTUBHUM peXuM poOoTH, TOOTO ImapaMeTpu
abo XapaKTepuCTVKM 00'€KTY, Bifl SIKVX 3aJIeXWUTh JOCSTHEHHS OCHOBHOI
MeTy 00'eKTOM, sKa BU3HAUAE€TLCS MOro IpusHaveHHaAM. Hampukiapn,
PpO3IIIsAaiou IIpec oIS BOJIOTO-TEIUIOBOI OOPOOKM IIBEVIHMX abo TPVIKO-
TaXHMX BUPOOiB, MOXHa IK MOPOIIOTiuHI O3HaKM BWMIUINTY HACTYIIHi:
P1 — Bepxms# nopymika; P2 — Hvokea niopgymka; P3 — npusop mipecy; P4
— cucTeMa yIIpaB/liHHsA poOOTOIO IIpecy.

3a KOXXHOIO BUIiJIEHOI MOP(OJIOTiYHOK O3HAaKOIO BU3HAYAIOTh
pisHi KOHKpeTHi BapiaHTM peastisallii TexHidYHOro BuUpakeHH:. Tak, y
IIpeci [AJIs BOJIOTO-TEeIIOBOI OOPOOKM BepXHs IOMAYIIIKa MOXe Oy T 3 eJIeK-
TPUYHMM, ITapoBUM abo KoMOiHOBaHMM 00irpiBoMm, MaTi pisHy dopmy i
T. iH. Hyoxes nopgymka moxxe O6yTu 3 obirpiBom abo 6e3 Hporo. Bona moxe
MaTM KaMepy IS BiICMOKTYBaHH: ITapy i OXOJIOIKeHHsS BUpOOy, MaTu
Ppi3HI BUAM IPYXHMX HaKIagoK, OyTu pyxiImBoo abo HepyXOMOIO, MaTu
pisHy dopmy i T. iH. IIpuBog Moxe OyTy ITHEBMaTUYHUM, TiApaBIidyHN,
eJIeKTpUYHMY, KOMOiHOBaHMII i T. iH. CncTeMa yIpaBiliHHSA MOXe 3a0e3-
IevyyBaTy peryIloBaHHs TeXHOJIOTiYHMX IapaMeTpiB yCTaTKyBaHHs (TeM-
rnepaTypy BepXHbOI i HVDKHBOI IOAYIIOK IIpecy, TUCK IIapy, BeJVduHy
MeXaHiYHOTO TWUCKY B IIpolieci popMyBaHHS BUpPOOiB, CTYIIiHb 3BOJIOKEH-
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HI, iIHTeHCUBHICTD BiICMOKTYBaHH: i iH.), yIIpaBJliHHS CTafisMM IIpOLIeCy
BOJIOTO-TeIUTIOBOI 0OpOoOKM 3a Harepeq 3aJaHOI0 Iporpamor abo 3a iH-
dopmariiero mIpo craH 00pobIIOBAaHOTO BUPOOY, MiclleBe abo AVCTaHIIiT-
He, peaJli3oByBaHe OIlepaTOpPOM, 3acobamy JIOKaJIbHOI aBTOMAaTUKM abo
MIKpOITpOIIeCOPHOT TexHiKM, KOMOiHOBaHe yIIpaBiIiHHA i T. iH.

DrocTparniig 1iporo migrorosdoro eramy Merony MA mpercrasiie-
Ha Ha puc. 2.4. Osnaku — Pj 3 BapianTaMU 3 KOHKpeTHMX peastizarin Pji,
(j=1.ni=1 mjn — KUIbKICTh O3HAaK, 1110 BUAUISIOTHCS, 11j — KUTBKICTB
KOHKPeTHUX peajtizalliil o3Haku Pj) 3pydHO po3miIsigaTé y BUIVISAL Tak
3BaHOI MOP(OJIOTiYHOI TaOINII-MaTPULIi, sIKa JO3BOJIsIE Kpallle TIpefcTa-
BUTY TIoIIyKoBe 1oste. [lepeGupatoun MOXIIMBI ITO€MHAHHS aJlbTepHATH-
BHVIX BapiaHTiB BUJIUIEHNX O3HaK, MO)KHa BUSIBUTY HOBi BapiaHTH pillleH-
He 3a7avi, SKi IIpu 3BMYarHOMY Itepebopi Mo 6 OyTu yIyIeHi.

TEHHI'—IHMM oekT | Puc. 2.4. Cxema mpencra-
- BJIeHHsI 00'eKTa CYKyIIHi-

CTIO MOPpoTIOTiuHIX

MopchonoriyHi O3HAK.

2HakA

CMIACOK, FKOHKPETHIX
BapiaHTIE O3HakA

Hwoxue HaBejeHO aJIrOpUTM MeTOAY MOPdOJIOTiUHOIO aHaIi3y.

1. @opmyrrroBaHH: 3a7ay4i (T1pobiiemm).

2. CwiaTaHHS CIMCKY BCiX MOPOJIOTiUHMX 03HaK 00'eKTa 3azayi,
TOOTO BCiX BaXXIMBMX XapaKTEPUCTMK O0'€KTa, TIOTO IapaMeTpiB i pexm-
MiB pOOOTW, BifI AKVX 3aJIEXXUTH peastizaris 00'eKTOM CBOET TOJIOBHOI METM.

3. PoskpuTTss MOXKIMBUX BapiaHTIB 3a KOXXHOIO MOPEOJIOTiTHOIO
03HAKOI0 i CKIalaHHg MOpdosIoTidyHOoT MaTpuili (puc. 2.5).

4. ®opmysmoBaHHs KOHKPeTHMX pillleHb 3ajadi IUIAXOM IIO€/-
HaHb BapiaHTiB MOPOJIOTIUTHMX O3HAK.

5. BusnaueHHsI HMpaKTM4YHOI IIiIHHOCTI OTpMMaHMX BapiaHTiB pi-
IIIeHHs 3a7adi i BuOip 3 HuX HalleeKTUBHIIINIX.
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No Mopdooriuri o3naxu 00’ exra

Bap. P1 P2 P3 PJ . Pn
1150 p! 1 1

1 Py(Py P3| ... |Pj|... Py )

L Puc. 2.5. Mopdosoriuga MaTpuirs

| 2N 2 2 2
2 (FEIPI\PE P Pl
3 P3PPI PN P?
4 Py P; P53 .. P] . (P

Hanpuxiiaz, posrramaioun 3acTocyBaHHA MeTony MA 11 BUpileHHs
3a71adi 3 MPOrHO3YBaHHS PO3BUTKY TEXHOJIOTII pO3KPOIO TEKCTIIBHUX MaTe-
piastiB B IMIBEVIHIN IIPOMMCIIOBOCTI, BULUIMMO O3HAKM (puc. 2.6), III0 XapaKTe-
PV3BYIOTh HpoIiec POSKPOIO TeKCTMIILHMX MaTepialiB 3a JJOIOMOIO0 Cliellia-
JIBHOTO IIpUCTpoIO. [Ipu Bu3HaueHHi 03HaK HeOOXiTHO BBOAUTM TaKOX IIep-
CIeKTUBHI 1 paHTacTMUHI BapiaHTH, IIJ0 HabaraTo pO3IMIMPIOE MOMJIMBOCTI
MeTOly, HiIBUIIY€ VI0TO eBPUCTUYHY IIiHHICTb i cripusie 301IbIIIeHHIO UNC-
JIa IIPUHIINUIIOBO HOBYX, OPUTiHAJIBHMX PillleHb.

Marepia Hpucmpoi 0aa pos- Kparmn
Kpo1o  meKCmuAbHux
EE—— S —>
Mmamepiani6
. |P2 - Tum . P4 - xirp- .
P1- tvm pi- P3-crroci6 . P5-mpuctpin
HIpUBOJIA . KicTh  po3- .
XKydoro ejie-| . yIIpaBIIiHHs i dikcarii
pixydoro KpaloBaHMX
MeHTa. PO3KpOeEM HaCTWIy
eJIeMeHTa IIOJIOTEH

Puc. 2.6. Mopdororiuni o3HakM Ipo1iecy po3KpOIO TeKCTVUIBHIIX
MaTepiaJliB

s BupillleHHd HaBeeHOI 3ajjadi BUIUIMMO HACTyIIHI 4OTUPU
Mopdorroriuai o3Hakm: P1 — BWI piXydoro ejleMeHTa; P2 — TwII IpuBO-
Ia pibkydoro erremeHTa; P3 — crocib ympasitingas po3kpoem; P4 —  ki-
JIBKICTh OJJHOYACHO PO3KpaloBaHMX II0JIOTeH, IO KOXKHOMY 3 SIKMX B MOp-
dposroriuHit MaTpuili BKakeMO KOHKpeTHi BapiaHTM (Tadir. 2.7).
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AHaJtisyroun fAaHi IIi€l MaTpulli, MOXXHa TeOPeTUYHO 3aIlpOIIOHYyBa-

™ N =8 x5 x3 x2 = 240 BapiaHTiB cIT0c0O0iB i IPMCTPOIB, IO peaTi30ByIOTh
PO3Kpin MaTepiaJliB.

Tabmmg 2.7
Mopdororiura Tabmuiis crrocobiB po3Kporo TEKCTWIBHMX MaTepiartiB
MopdorioriuHi 03HaKM IpoIlecy Po3KpPOIO
) KUJIBKICTB OfI-
. TUII IpUBOAY | crocib ympas-
No BUJ pLKydO0ro . . HOYaCHO po3-
0 pixydoro JIiHHS PO3-
ejleMeHTa KparoBaHVIX
ejleMeHTa KpOeM
IIOJIOTeH
Py P> Ps Py
Pl - mpsaMwuin _ , P14 - ogue mo-
1 . p PL - pyunuin P15 - pyunmi .
HiX JIOTHO
P?; - aBTOMA-
5 P2 - gucko- P2, - enextpu- | TMuHUM 3a P24 - gexiyibka
BU HiX 9HU JKOPCTKOIO TIOJIOTeH
IIpOrpaMoI0
P35 - 3a moro-
3 P3 - crpiuxko- | P3% -rigpasmi- | mororo EOM
BUVI HiXK YHU (rHYuYKe
yIIpaBIIiHH:)
. P4, - mexaniu-
4 P4 - pisak N
HUI
P5; - mHeBMa-
5 P5; - nasep ,
TUYIHUT
6 P% - rasma
v P71 - ctpyminb
BOTIM
8 P8; - erexT-
pW4Ha icKpa

Cepen HUX, HaITpUKJIIaz, HACTYITHI:

- Bapianum {P1;, P?;, P?;, P13} — enextpwuHi Hoxui (puc. 2.7, a), y
SKMX OOVIH HDX (HEPYXOMWUWV) — IIPSIMUV, OPYTUY OWUCKOBUI, IO BUKO-
Hye 00epTaIbHUI PyX, IPUBOAUTECS B IO Bill €JIeKTpOABUTYHa, BCTaHO-
BJIGHOT'O B PYKOATLI. [laHMV BapiaHT HPUCTPOIO PO3KPOIO € IepexiTHuM
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Bi/l 3BMYAVIHVIX HOXXWIIb 10 PYXOMMX PO3KPIiVTHMX MalllVH;

- Bapiaum {P'y, P2, Pl3, P2} — poskpivHi Mammsay (trny C3-529,
C3-530, E3M-1) 3 ipsAMMM HOXeM, 3 eJIeKTPOIBUIYHOM I PO3TUHY Ha-
CTWIIB Ha YaCTUHM, KepOBaHi Bpy4YHY pO3KpirtHMKOM (puc. 2.7, 6);

- Bapianm {P?;, P2, P'3, P24} — poskpivHi Marmman iy E3OM 3
JAVICKOBVM HOXeM, 3 eJIeKTPOABUTYHOM ISl PO3TMHY HacTWIiB Ha 4acTu-
HW, KepoBaHi Bpy4HYy pO3KpitHMUKOM (puc. 2.7, B);

- Bapianm {P*;, P3;. P23, P2} — BupyOouHi mipecy, Ha SKMX BUPyOKa
3MIVICHIOETBCS 3a IOTIOMOTOI0 CIelliallbHMUX pisakiB (puc. 2.7, r);

- Bapiaum {P°;, P3; P3;, P%)} - ycTaTKyBaHHS IS JIa3epHOTO PO3-
KpPOIO, III0 CKJIAJAE€ThCs 3 Jla3epa, MO3UIIIMHOrO HPUCTPOI, KOMII'TOTepa,
KWV 3a JJOIIOMOTOI0 ITpOrpaMu orepalliii po3Kporo yIIpasJise ITpOIecoM
BUKpPOIOBaHHS fIeTastelt (puc. 2.7,m).

- bapianm {P71, P3;, P33, P2} - ycTaTKyBaHHS, €JIEMEHTOM PO3KPOIO
SIKOTO € CTPYMiHb Boau (Mail. 2.7, e). LIMpKyJiALis Boay 3miVICHIOEThCA i
mckoM 400—600 mITa, BurpaTa Bomm mo 40 71/rox. YmpasiiHHS mporie-
COM PO3KPOIO MOXe 3/IiICHIOBATHCS 3a ortomororo EOM.

Ha puc. 2.7 mokasaHi TakoX BapiaHTV pO3KpOIO MaTepialiB JIerkoi
MPOMMCIIOBOCTI 3 BUKOPUCTaHHAM KJIaCMYHMX HOXMIIE (puc. 2.7, X), cTpi-
YKOBOI PO3KPOIOBaIILHOI MarmmHaM (puc. 2.7, 3), eJIeKTPOiCKpOBOrO IIpm-
cTporo (puc. 2.7,1) i MiKpoIDIa3MOBOTo IaJIbHMKa (puc. 2.7, ).

Mopdororiunmi aHati3 f03BOJISE 3IiVICHIOBATY 1 OUIBII TIIMOOKMI
CUCTeMHMV aHaJli3 BapiaHTiB pillleHHs 3a7adi IIUIIXOM 3acTOCYyBaHHS Me-
TOIy 110 KOHKPETHOTO BapiaHTy pillleHHs, TOOTO IS IIeBHOTO TEXHIYHOTO
BUPpIIlleHHd 3afadi 3HOBY BUAUISIOTh MOPQOIIOTiUHI 03HAKM i 3MiVICHIOIOTH
1X cUHTe30BaHUII Tepebip. Hampwukiam, mis oxpeMoro BupirieHHs P
(enexTpVUHI HOXMII) BUALUIMMO HACTYIIHI MOpdOJIOriuHi 03HaKM: BUCOTa
HacTWIy, MM; JliaMeTp AMCKOBOIO HOXa, MM; ¢popMa AVCKOBOIO HOXa.

Amnasti3 IIUx 03HaK JI03BOJII€ CTBOPUTY Pi3HI BapiaHTV TeXHIYHOTO
PpillleHHs eJIEKTPUYHUX HOXWIIb.

PosmsiryTiin npukiiaz mokasye, mo Meron MA pae MOXIVBICTD
cucTeMaTU3yBaTH i IpoaHasli3yBaTy iCHYIOYi PO3KpPOIOBasIbHI IIPUCTPOT i
3aIIpOIIOHYBaTM HOBi IepcIIeKTVBHI crtocoOm poskporo. Mertorn go3Borrsae
aKTMBi3yBaTM 30ATHICTH IHJKeHepa reHepyBaTU BeJIMKe 4UyCiIO Pi3HUX Ba-
piaHTiB pimenHs 3amadi. Ha BigMmiHy Bif mpocToro mepebopy BapiaHTiB
MeTor, MA 1mosteruiye oTpuMaHHs COTeHb i TUCSY HOBUX IIO€HaHb, J1a€
MOJJIMBICTb OKMHYTH IX €IVIHVM IIOIJIAMIOM i CYCTeMaTUYHO aHaJli3yBaTu.

Meton MA Mo>xe 3HaTV IIMPOKe 3aCTOCYBaHHS B JIETKill IIPOMM-
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CJIOBOCTI IPW PillleHHi KOHCTPYKTOPCBKMX 1 ITPOEKTHMX 3adad 3 HUTaHb
PO3pOOKM HOBMX BWIIB TEXHOJIOTIYHOTO yCTaTKyBaHHs, HOBUX MOfIejle
OIATY i B3yTTsl, IPU HOITYKY KOMITIOHYBaJIbHMX 1 CXeMHVX PillleHb, CUCTe-
MHOMY aHaIi3i MeToziB 0OpOOKM BY3JIiB i BCHOTO BUPOOY B IIUIOMY 3 Me-
TOIO BOOpY HarviepeKTUBHIIIIOro MeTOy.

/o —
BT
LI@
&

Puc. 2.7. BapianTu TexHiUHMX pillleHb PO3KPOIO MaTepiaity

ITpuxitazom Takmx 3a7a4 MOXYTh HaCTYIIHI.

1. 3anporioHyBaTM HOBUV BWJI, TPaHCIIOPTHOIO HPUCTPOIO IS
IlepeMillleHHs [leTajlelt Kpoko i HamniBdabpukaTiB MiX poboummm Miciis-
MU B IIOTOLIi, IlepeMillleHHs i cKjIadyBaHHS BUXiQHOro MaTepialy B Hill-
TOTOBUYOMY 1IeXy, IlepeBe3eHHs TOTOBOI ITPOAYKIIil i T. iH.

2. CrmpoekTtyBaTy pobodUe Miclle [I7Is MIBAaYKY, sIKe ITIOBVIHHe 3a0e3-
IIedyBaTy BVCOKY INPOOYKTVBHICTH IIpalli, 3pyd4HICTE B pobOOTi, moTpm-
MaHHS TexHiKM Oe3IIeK.

3. CrrpoeKkTyBaTyi KyTOUOK BifIIOUMHKY.

4. BukoHaTV CMCTeMHUV aHaJli3 TeXHOJIOIIUHOTO ITpoIlecy: Iiiro-
TOBKa MozeJIel BUpoOy [0 3aIlyCcKy y BUpPOOHMIITBO; IIiATOTOBKa MaTepia-
JIiB JIO0 PO3KpPOI0; PO3Kpint MaTepiastis. BubpaTn HarviedpekTuBHIIMI Bapi-
aHT peaslizaliil mporlecy.

B pesyspTati mimbokoro MopdoIIorivuHoOro aHasisy ob'ekra MOX-
Ha HPUITK 1O HOBOrO HOMISAAY Ha BCe MoJle MOXJIMBUX PpillleHb, a 3Bificu
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HeJlaJIeKo 1 10 NMPUHIIMIIOBO HOBUX HaIIPsMIiB yJOCKOHaJICHHSI KOHKpeT-
HOT'O TeXHIYHOro 00'eKTa.

Mertop, 11oej1eMeHTHOTO aHaJIi3y
Sk BBakatoTh A.B. Uyc i B.H. Jaruenko [94], meTop roesriemeHT-
HOrO aHaJIi3y KOHCTPYKIIiVl 3aCHOBaHWM Ha aHaJli3i eJleMeHTiB KOHCTPYyK-
mii TexHiuHOrO 00'ekTa (TO), IITO MICTUTH HETIOMITHI Ha TPV TIOTJIS
HeOpOOKM, SIKi BUKJIVKAIOTh II€PEBUTPATy MaTepiaIbHUX i TPyHOBUX pe-
CypciB y BUPOOHUITTBI.

Koxxxa meras di (puc. 2.8) posmismaeTbcs sIK BimocoOseHa caMo-
criviHa gactvHa TO i B TOM Xe 9ac 4K cxiagosa dactiHa TO, ToOTO y B3a-
€MO3B'SI3KY 3 iHIIMMM JeTaIaMM i yacTMHaMM KOHCTPYKIi. KoxxHa geTans
BU3HAYAETHCS CyKYITHICTIO XapaKTepUCTUK X,, HAIIPUKJIIAM, Xi- MaTepiajl,
X2 - poO3Mip, X3 - AOIIYCK, X4 - IIOPCTKICTh IIOBEPXHI, X5 - MeXaHi4Hi Xapak-
TePUCTVIKY, X6 — KOJIip 3a0apBIIeHHs], X7 - XapakTep cTpouku i T. iH. Kox-
Hy TaKy XapaKTepVCTMKY HOeTasli 3a/IeXXHO Bif T (PyHKIIIOHaIbHOTO IIpW-
3HaYeHH: MOXXHa BiJHeCTM [0 OOHi€l 3 ABOX IPyIl: OCHOBHOI i JJOIIOMiX-
HOI. XapaKTepUCTUKM OCHOBHOI IPYIN MOKIMKaHi 3aJ0BOJIBHATY €KCIUTY-
aTalliflHVM BMMOTaM, IO CTaBJIATHCSA IO HeTadi (B HaIIOMy HpuMKIami -
X1...X5). XapaKTepVUCTUKN JOIIOMIKHOI IpyHV CIy’KaTh IJIS 30BHIITHBOTO
odopmiieHHs BUpoOy (B HAIIIOMY IIPUKJIALi - X6, X7).

Cucrema
(TexmiuHMI 00 €KT)

[Tincucrema
(Bysm) S,

e [ar | L
« L T
p g%)aehlfrepucmm ‘ X, H X, ‘ ‘ X, ‘

Puc. 2.8. IepapxiuHa cTpyk-
Typa KOHCTPYKIIl TexHiu-
HOTO 00'eKTa

)11 TOTO, 11100 BUTOTOBUTM TY UM iHIIY HeTasib, HeoOXiIHO 3aTpa-
dyBaTH IeBHi MaTepiaJlbHi i Tpy/0Bi pecypcu Ha OTPMMaHHs TOrO YM iH-
IIIOrO 3HaYeHH: XapaKTepucTukn. EKoHOMiuHMIT aHasti3 Gesstidui KOHCTpy-
KIIif1 TIOKa3ye, 10 MaTepiaibHi i TPYIOBi BUTpaTH, 0COOIMBO IO HOIIOMi-
JKHITI TPYTIi XapaKTePUCTVK, YacTO € HeOOIPyHTOBAHO 3aBUILIEHVIMU Uepes
HeeKOHOMiuHi pilleHHs. JIK MpaBWJIO, 1X MOXKHa CKOPOTHUTNL.

Hioxde HaBeleHO aJIrOpUTM MeTOAy ITOeJIeMeHTHOI'O aHaJIi3y.
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1. Busnauarorecs getasti TO, 110 MiCTUTh HEIIOMITHI Ha HepIINN
IIOIIIsiA], HeMOPOOKM i BUK/IMIKAIOTE ITepeBUTpaTy MaTepiaylbHUX 1 Tpymo-
BVIX pecypciB IIpy iX BUTOTOBJIEHHI.

2. s BuOpaHOi HeTali BU3HAYAETHCH CYKYITHICTh XapaKTepViC-
TUK Xk .

3. CyKyIHiCTh XapaKTepUCTVK MiJIpO3/IiIsS€TbCcd Ha 1Bl rpynm: oc-
HOBHY i JIOITOMiXHY.

4. ABaJli3yIoTbcs BUTpaTV Ha JOCATHEHHS iCHYIOYMX 3Ha4deHb 0-
IIOMDXHMX XapaKTepuCTHUK.

5. BukoHyeTbcs cripoba CKOPOTUTH IIi BUTPaTH IUIIXOM 3acTOCY-
BaHHA Pi3HMUX TeXHIYHUX pillleHb.

Iero maHOrOo METOYy MOXKHA 3 YCIIXOM 3aCTOCYBaTM IS MoeJleMe-
HTHOTO aHaJIi3y OyIb-sIKOTO TexHIYHOro 00'ekTa (BUpoOy). 1 nporo He-
00ximHO mobymyBaTy cxeMy 3'€4HaHHS [IeTaJlell BUpoOy i ImpoaHaIisyBaTu
MaTepiayibHi i TPyHOBi BUTpaTy Ha OTPUMAaHHS TOro abo iHIIIOTO 3HAYeH-
HSI XapaKTepUCTUK KOXKHOT JAeTasli.

Merton necATMHHMX MaTPUIb

Mertop na aymky P.I1. Ioswierxo [60] mossirae B IIOITYyKYy HOBUX
TeXHIYHMX PpillleHb NUISIXOM aHaJli3y pe3ysIbTaTiB 3aCTOCYBaHHS 1ecsaTu
eBPUCTUYHVIX IIpUIIOMiB E 10 KOXXHOI 3 HecaTu TpyH IIOKa3HVKIB 11 TexHi-
uHoi cuctemu TC (puc. 2.9).

6)
Er B |E; e | En

n,

)

Puc. 2.9. Cxema MeTOy IeCITKOBUX MaTPULIb:
a) TexHiyHa eBpucTHYHa cucreMa (i =10)
0) MaTpWMIIA IIOIIYKY HOBVX TeXHIUHMX pillleHb.
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B pesymbrarti Takmx gt OyayeThes Tak 3BaHa AeCATVMHHA MaTPUL
romyKy (IMII), B psiakax sIKoI 3ammcaHi XxapaKTepUCTUKM CHUCTeMM, a B
CTOBIIISAX — eBpucTUYHi npuvioMn. B ocepenxmu IMII sanmcyroTbes
ifel pimeHHs 3a7advi, OTPMMaHi B pe3yJIbTaTi 3aCTOCYBaHH: €BPUCTUYHUX
OPpUIIOMIB 1O MOKAa3HUKIB cHcTeMM. TaKuM YMHOM, KOXKHUI OCepesloK Ma-
TpUIIi BiOIlOBimae IeBHIV 3MiHI fKoro-HeOynb 3 OCHOBHMX IapaMeTpiB
CUCTEML.

OcHOBHMMM TOKa3HMKAMM, 3a JOIOMOIOIO SIKMX MOXKHa OXapakKTe-
PpU3yBaTV TEXHOJIOTIUHY CUCTEMY B JaHOMY MeTO]Ii, € HaCTyIIHi:

1) reoMeTpuuHI (HOBXWHA, IIIMPWHA, BUCOTa, 00'eM, dopMa i in.);

2) dismko-MexaHigHi (Maca KOHCTPYKIIil i oKpeMmx Ti eJIeMeHTiB,
MaTepiaIoMiCcTKiCTb, MIITHICTB, KOPO3ilTHa CTIMKICTh i T. iH.);

3) eHepreTwuHi (BUI eHeprii i MOTYXHicTb, IpMBOA, KoedillieHT
KOPMCHOT [1Ii;

4) KOHCTPYKIIVIHO-TEXHOJIOTiUHi (T€XHOJIOTiUHICTh, CKIaJHICTB,
TpaHCIIOpTabesTbHICTb i iH.);

5) HamivHICTD i TOBroBiUHICTE;

6) eKkcIUIyaTalliiiHi (IpOAYyKTMBHICTb, TOUHICTH i 4KiCTb PoOOTHU
TexXHIYHOI crcTeMN, CTaOUIBHICTD i HapaMeTpiB, CTYIIiHb YHiBepCaJIbHOCTI
iim.);

7) exoHOMIiuHi (co0iBapTiCTh, TPyHOBUTpaTM Ha BUPOOHWMIITBO i
eKCIUIyaTallio;

8) craHmapTm3allis i yHidikarris;

9) 3pyuHicTh 00CiTyTOBYBaHH: i Oe3reka (mryM, BiOparis i T. iH.);

10) Xymo>XHBO-KOHCTPYKTOPCHKI.

B Meromi mecsSTMHHMX MaTpPWUIb BUKOPUCTOBYIOTBCS HACTYIIHI
npuviomu [7]:

1. Heosozia (Bin TpelbK. neos + logos — HOBe CJIOBO, HOBU3HA) - BU-
KOPUCTaHHH IIPOLleciB, KOHCTPYKIIiA, cpopM, MaTepialB, IX BJIaCTMBOCTeN
i iH., HOBMIX IJIA maHOI TasTy3i TexHikM abo HOBUX B3arasi. IlepenbadaeTs-
cs1, 1110 BXXe 1ech 1 KMMCh 30BHI JaHOI rajysi TexHiuHa cucTeMa, 10 po3po-
0JII€ThCS, CTBOPEHA, YCIIIITHO BMKOPWUCTOBYETHCS (XO4a, MOXJIVBO, 1 I
abcormoTHO iHImMX 1IUTert) i Tpeba TUTBKM i po3mIyKaTw i mepesipwTut B
JaHUX yMOBax, He 3MIHIOIOUM 1i, He OPYUCTOCYBaBIIINL. Haxuit mpuHIniI
BUMaArae BiJl iFDKeHepa 3araJlbHOHAyKOBOI i 3araJIbHOTeXHIUHOI epyAuILii,
XOpo1Ioi iHPOPMOBaHOCTI. SIK IpUKIIa, IPUIOMY B JIETKill IIPOMMCIIOBO-
CTi MOXXHa IIPMBECTV BUKOPUCTAHHS JIa3epHUX HPUCTPOIB IjI1 PO3KPOIO
TeKCTWIBHMX MaTepiaJliB.
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2. IIpucmocyBanna (Bim naT. adaptare - IPUCTOCOBYBATV) — IIPU-
CTOCyBaHHS BiTOMVX IIpolIeciB, KOHCTPYKIIivi, (popM, MaTepiasliB i ix B1ac-
TUBOCTeVI A0 KOHKpeTHMx yMoB. IlodaTKoBa crmcTeMa, 3a/IMIIAiO4YVCh B
LJIOMy KOJIMIIHBOIO, JIMIIe 3jIerKa BUIIO3MIiHIOEThbcA. [lesxi mpwiioMm
IPUCTOCYBaHHS: 3MIHUTU TPaaMIlifiHi 3HaUeHHs IapaMeTpiB cucTeMu,
MonmdikyBaTy, IIepepoduUTH CrcTeMy TakK, 100 IpwcTocyBaTy ii mo iH-
IIMX YMOB poOOTY, He 3adillafouy OCHOBHOI KOHCTPYKTMBHOI CXeMIU; 3a-
XVICTUTY CUICTEMY BiJl BIUIMBY HaBKOJIUIITHBOT'O CepedoBuIlia (HalIpuKiIal,
I7ig pobOTU B CKIIAIHUX KIIMaTUUHMX YMOBaxX); IIPUCTOCyBaTH MaIIVHY
IO JIIOIVIHA.

3. Myavmunaixayia (sin nat. multiplicatio - MHOXXeHHS) IIOJIATa€E B
MHOXXeHHI (PYHKIIIV i JeTasent cucTeMy, IPUYOMY, TIOMHOXEHI CUCTEMM
3aJIMIIAIOTHCS TIOMIOHMMY OOVIH OHOMY, OTHOTUITHVMM. 10 MYJIbTUILTI-
Kallil BiTHOCSTBCS IIPUVIOMY, TIOB'sI3aHi He TUIBKM i3 30UIBIIIEHHSIM Xapak-
TepPUCTUK (TinepOortizyBaHHs), ajte i 3 1x, 3SMeHIIeHHAM (MiHiaTIOpMI3allis).
Bynp-sxmmt mepexin, Bif Momerti mo peabHOI crcTeMw i Hasam Moxe OyTu
BiJIHECEHWI [10 MyJIbTUIUIIKAIIil.

4. Dupepenyiayia (Bin nar. differentio - BinMiHHICTE) — po3aiTeHHS
dyHKIiN i eleMeHTIB cucTeMu: OCJIAOIIAIOTBCS (DYHKILIOHAIBHI 3B'SI3KM
MDX efleMeHTaMW (IiABUIIYETBCS CTYIIHD IX CBOOOMAY, PO3HOCATHCS eTamnm
BUPOOHMIITBa, po0Oodi IIporecy, KOHCTPYKIII B IIpocTopi i B 9aci.

5. Inmeepayia (Bin rar. integratio - 3alloBHeHHS) — 00'eHaAHHS,
TIO€HAHHS, CKOPOYeHH: i cIIpollleHHs (PYHKIIIN i popM esleMeHTiB i cuc-
TeMU B IIUTOMY: 30JIVDKYIOTBCS €JIEMEHTHM BUPOOHWMIITBA, poOodi Impoiiecu
KOHCTPYKIIil B IIpocTopi i B daci. Popmu iHTerpartii MoXyTs OyTu pizHN-
MW, Aiara3oH IIPUIIOMIB INVPOKWUI — Bill, HaVIIPOCTIIIIOr0 MeXaHi4HOI'o
3'€THAHHS, CIUIETEHHS, CKPiIUIeHHS, 3MillTyBaHH:, BOYIOBYBaHHS, CIUIaBy,
BUIIVX POPM 3'€THAHHSL.

6. InBepcia (Bim mart. inversio - IepeBepTaHHS, IIePeCTAHOBKA) —
IIepeTBOpeHHs (YHKIII, GopMM i po3TallyBaHHSA €JIEMEeHTIB i ccTeM” B
ijioMy.

7. Imnyavcayia (Big nat. impulsus — IOIITOBX, CIIOHYKaHHS 1O YOTO-
HeOynp, IparHeHHd, 30y keHHs) — IMITyJIbCHa 3MiHa XapaKTepUCTUK
crcteMn. IMIIysiec MOXKe TOBTOPIOBATHMCS IIePiOAMYHO, allepioandHo, a
TaKOX MOXe Oy TV OIVHUYHIIM.

8. Junamizayia ipuUIIycKae, o XxapaKTepuCTVIKY i TapamMeTpu BCi-
€1 crcTeMM i 11 eJleMeHTiB (HaIlpMKIIal, Maca, po3Mipy, Koiip i iH.) 1oBu-
HHi OyTV TaKmMM, IO 3MIHIOIOTECS i ONTMMAaIPHVMY Ha KOXXHOMY eTalli
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mporiecy. 3MiHV ITOBVIHHI BimOyBaTucs IOCTiVIHO, IUIaBHO i He OyTu cxif-
YaCTVIML.

9. Anasoeia — peaslizyeTbcs BiJIIIyKaHHSAM 1 BUKOPUCTaHHAM CXO-
JKOCTi, MOMiOHOCTI cucTeM (TIpeMeTiB, SBUII), B ITiytoMy pisHUX. Hamkpy-
nHimi pisHOBMIM aHasIOTii — TexHoJIOoTis, OiaHasioris i oOpa3Ha aHasIOTis.
TexHorstorig B3aeMHO 30araTvria pi3Hi Taiy3i TeXHIKM — pillleHHs IIepeHo-
csAThCA 3 OfHi€T cdepu B iHmTy. biaHasToris mossirae B KOIifoBaHHI i BUIKO-
PpUCTaHHI B TexHINi MexaHi3MiB i npmHIMITB X1Bol npupoan. ObpasHa
aHaJIOTisl IIPUITYCKaE B CBOIN OCHOBI 0Opa3sHO-XYHOXXHE MVCIEHHS i Im-
POKY HayKOBO-TeXHIUHY epyAULIiIO.

10. Ideasisayina — Iie TIpenCTaBIIeHHS imeajIbHOrO pillleHHs, [0
SIKOT'O CJIiJI IparHy Ty TPV HOLIYKY PillleHHs.

3a IIOIIOMOTOI0 METONy HeCSTUHHMX MaTpUIlb MOXHA CTBOPUTU
rajryseBy pyHIAIII0 TeXHIYHMX pillleHb IIJIIXOM iHAeKcallii i crcTeMaTu-
3amii 3a JIMI1 BuHaX0IiB Ha OCHOBI 3arajbHOI ITaTeHTHO! PyHHamil i ic-
HyIOYOl JIiTepaTypW IIO Taly3sX IPOMMCIOBOCTI (IimpydHMKY, MOHOTpa-
ii, mosimHMKM). Ha ocHOBI aHalIi3y BXe iCHyrouMX BMHAaXOIiB 3aIlOB-
HIOIOTbCs NpuKiIagaMm i igesamu mpeamMetni IMII 3 pisHOI TeMaTVKMN.
Hanpuxiian B 1mIBeiHiv IPOMMCIIOBOCTI - I1e: IIBeVIHI MalllViHW; IIPUCTpPOl
PO3KPOIO TeKCTWIBHIMX MaTepiasliB; pucTpol M popMyBaHHS AeTasIew i
BupoOiB i T. in. [IMI1 € BerrbMu edpeKTMBHMM iHCTpyMEHTOM pecTaBparlil,
BiJTHOBJIEHHs HeBimomoi abo oOMeXeHO BiZIoMOi, «BTpadeHOI» iHdopMma-
LIil.

DyHKIiOHAIbHO-BAapTicHMII aHaJTi3

SIk BimoMo, B cobiBaprocTi Oymb-sSKOI IIPOMMCIIOBOI IPOIYKIIIT
OKpiM BUTpAT, aOCOMIOTHO HEOOXiMHMX IS BMKOHAHHS BMUPOOOM 3ama-
HvX YHKIIIN, 3aBXAM € JoAgaTKOBi abo 3aviBi (HeBWMIIpaBIaHi) BUTpaTIL
Bonn MOXyTh OyTM BUKIVMKaHI HEOCKOHAICTIO KOHCTPYKIIT abo TeXHO-
JIOTil, HaIpMKIIaj, HaIMipHe yCKIaJHeHHs OpMM, 3aBUIIEHHS Kilacy
TOYHOCTI OOpOOKM reTasieri, IIapaMeTpiB YMCTOTM OOpOOKM IIOBEPXOHB,
IIT0 He CIIOJTyYaloThCs, HeoOIpyHTOBaHe 3acTOCYBaHH: IedilMTHMX Ma-
TepiasliB, 3aViBa MiITHiCTb, IOPOri HOKPUTTH i T. iH.

DyHKITiOHATIBHO-BapTicHUN aHaii3 (PBA) e MeTogoM ymockoHa-
JIEHHSI KOHCTPYKIIi 1 TeXHOJIOTiNt BUpOOHMIITBA BMPOOIB, METOHOM IIO-
IIYKY pe3epBiB eKOHOMII CpOBVHM, eHepril i mparii [40, 54, 56, 63, 90].

®BA - meTop yHiBepcanbHWIL. VI0ro MOXXHa BUKOPVICTOBYBATH ISt
BUPpIIIeHHs HaVpi3HOMaHITHIMMX 3a/1a4: 3HVDKEHHS cobiBapToCTi IIpomy-
KIIil, TPaHCHOPTHMX BUTpPAT, HiIBUIIIeHHs IIPOAYKTMUBHOCTI IIpalli, CKOpo-
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ueHHs abo, B3arasi, JIikBifariii Opaky.

OcHoBHi etarti ®BA:

- miAgroTroBumy (IUIaHYBaHHS 1 IIIATOTOBKa MOCIIIKEHHS, BU3Ha-
YeHH4 11j1eVt pobOTH, IIiATOTOBKA POOOYOro IUIaHY);

- indpopmarntivtau (36ip iHpoOpMAarIil Tpo KOHCTPYKIIit0, TEXHOIIO-
Tifo, KaJIbKYJIALITIHI po3paxyHKM i T.IL);

- aHAITVYHMI (HOCITiKeHH (PYHKIIIT KOXXHOTO eJleMeHTa i po3-
paxyHOK i3sM4HMX BUTpaAT Ha HBOTO, BUSBJIEHHS HEIOTPiOHMX (PYHK-
in);

- TBOpUMM (TOIIyK aJIbTepHAaTUBHUX pillleHb 3a JOIIOMOTOI0 Me-
TOZIIB MOIITYKY HOBVIX TeXHIYHWX pillleHb);

- peKOMeHIATIiHM (OIliHKa epeKTMBHOCTI OTPUMAHMX PillleHb 3
TIOITIANY BUTpAT i IKOCTi);

- BIIPOBa/XyBaJIbHUT (BIIPOBa/KeHHS i KOHTPOJIb pe3yyIbTaTiB).

PosmiismeMo etanm pirteHHd 3agadi 3a goromoroo MBA na mpoc-
ToMy IpuKilami [69].

Puc. 2.10. Crasesiit 3aTuckHin Opy-
CcOK (a) i 710T0 KOHCTPYKTOPCHKUIA
aHastor (0), po3pobieHumI 3a AOIO-
mororo ®BA

a

Ha nepmomy (nigrorosaomy) erami rpoBoauThest Bubip 00'exTa. B
IaHOMY BUIIAIIKY IIM 00'€KTOM € 3aTWMCKHiN Opycok i3 cTasi rabapuramm
50x25x13 MM 3 IBOMa HacKpisHUMM pi3bOOBUMM OTBOpaMu M6, posTattio-
BaHVMM CYMETPUYHO IIOA0 OivHMX ITOBepXOHBb Ha BifcTaHi 30 MM ommH
Big omHoro (pc. 2.10). Piunvm Bumyck miei mpopayxitil - 4000 mIT. B pik.

Ha pgpyromy (indopmariiniHomMy) eTami OCHOBHMMM 3aadaMu €
30ip, cucTeMaTu3allis i BcebGiuHe BMBUeHHS iH(OpMallii IIpo 06'eKT i 11or0
aHastorn. PosrmsamaloTecs, 30KpeMa, i BigxwleHi i3 sSKoi-HeOyIp IpUYMHNI
PpaHile IpoIoOHOBaHi TeXHiYHi pillleHHs.

binbi geranpHe BWBYeHH:S 00'ekTa BimOyBaeTbcd Ha TpPeTHOMY
(aHamiTmaHOMY) etami. TyT pPO3KpMBAIOTbCA IIOTEHIIVIHI MOXJIMBOCTI
(pe3epBu) moCTTiAXKyBaHOTO 00'€KTY.

INomryk 3amBMX BUTpaT IIOYMHAETHCS 3 BUABIIEHHS i (popMysTioBaH-
He QyHKIII 00'eKTa 1 10r0 eJIeMeHTiB.
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Ha aHastiTiaHOMY eTarmi [T CKJIamgHVX O0'€KTiB (MiC/Is BUSIBIICHHS
BCix PYHKIIM i po3iyleHHs X Ha OCHOBHI, HOTIOMDKHI, MapHi i IITKifyvBi)
OynayeTbcsa PyHKITIOHATIBHA MOENTD i BU3HAYAE€ThCS 3HAUYIIICTh KOXHOT 3
PpYHKIIIN.

1 BUmaaKy, 1o po3IISHAEThcsl, MOXKHA Bifpasy IepeTul 10 BU-
3Ha4eHH: BUTPAT, 3B'I3aHNX 3 peasli3alliil PyHKIIi.

ITpvmycTiMo, eKOHOMIUHI po3paxyHKM IIoKa3aim, o Opycok (pruc. 2.10,
a) xomrye, B 10 pasiB Jopoxkde, HiX [IBi TalIKM 3 BiAIIOBiTHMMM pisbOOBU-
My otBopamMm. Lle o3Hauvae, 110 TOTTOMIXKHI (PYHKIIIT 0OXOIATHCS B [I€B'ATH
pasiB mopoxxde 3a ocHOBHY. Lle icTOTHO yTOUHIOE 3a7a4uy MO BIOCKOHA-
7IeHHIO 00'eKkTa (Opycka). Temep 1i MoxxHa ccpopMyIToBaTV IPMOIM3HO
TaK: 3HAWTH CIIOCi0 3aKpiIUIeHHS IBOX TalloK HEPYXOMO OHY OO iH-
107

Terrep Hacrymae Haviiikasimmi erarr - TBopumit. MoxyTs Oyt
cami pisHi Mpono3nIlii, HAITPUKIIa/L;:

- CKJIEITY ravIK/ TPaHsSIMIL;

- IpUBAPUTH TalIKM JI0 IIIMaTKa JpOTy;

- IpPUBaPUTY TaIKM [0 TIiICTaBM 3 JIMCTOBOTO MeTasly i T. iH.

OueBnHO, 110 HaVipeaIBHIINIM € TpeTin BapiaHT (puc. 2.10, 6). Ba-
PTICTb BY3JIiB BUABJISETHCA IIPU LILOMY B YOTMPU pPa3y MeHIIle BapTOCTi
3aTMCKHOTO OpycKa.

Ha nomaieimmx ertannax @BA (pekoMeHIamiftHOMy i etami BIpo-
Ba/IKeHHsI) ITOCIIIOBHO BiOVPaIOThCs i BIIPOBa/KYIOThCS HaviedeKTB-
Hil pilTeHHs.

3akiHuyroTbcst poboT 3 PBA 0CTaTOYHOIO OIIHKOIO €KOHOMIYHOI
eeKTVMBHOCTI BHECEHX KOHCTPYKTOPCBHKMX ab0 TEXHOJIOTIYHMX IIPOIIO-
surivt. BuOmparorscst Ti BapiaHTM (aJIbTepHATMBM) pealisallil PYHKIIIV,
sIKi B HPVHLNII Hac BJIaIITOBYIOTh, XO4Ya i MaroTh CBOI JJOCTOIHCTBa i He-
momikm. IloTiM BMKOHYeThCA BapTicHiV aHasi3, ToOTO BUOip BapiaHTY,
IIpY SIKOMY BapTicTh peastisariil pyHKIIiN Oyme sxHavMeHIIoO0 (abo Ham-
HaiHiImin).

Iepapxiuna nocstigoBHicTb IpoBeneHHs @BA nHactymnHa:

Bupib (koHcmpykyis, npunyun pobomu) —

uacmunu 6upody (demani) — mamepiaru (Hanibgabpuxamu) —
mexHoaoeis Bupobnuymba — opeanisayis Bupodruyméa.
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Cucremanit minxin y PBA BusiBiIsieTbes B TOMYy, IO BUpiO pos-
TJISIIAETHCS SIK IMTOCH €IVHE, ITI0 CKITATIA€ThCS 3 YaCTUH IIJI0TO.

Ha pymxy [.1. Jlammo [50, 51] omHa 3 BigMiTHMX OCOOIMBOCTEVI
OBA - pyHKIIOHATIBHUI MiaxXia. 3aBasgKy HOMY JA0JIa€ThCS BCe Ta X iHe-
PLis MMCIIEHHS. YIOCKOHAIIOBAHMII 00'€KT CIIPUVIMAETHCS CIIOYATKy He B
CBOII KOHKPEeTHi, peabHi popMi, a AK KoMIDTeKC PyHKIIi, AKi BiH BU-
KOHye abo mosmHeH BUKOHyBaT. DyHKIiS Mae abcTparysaTncs Bin sIKo-
TOCh BiJOMOTO BMKOHAHHS, MaKCMMaJIbHO y3araJIbHIOBaTH 3a7avdy, Opi€H-
TyBaTV KOHCTPYKTOPa Ha po3IJIA[ BCiX MOXJIMBYX BapiaHTIB pillleHH:.

IMpuponao, mo nposectrt @BA it Beix metasent BupoOy HEMOX-
ymBo. Lle my>e TpymomicTka 3amada, 0coO/IMBO, SIKIIO BpaxyBatTw, IO CY-
YJacHi 3HOB CIIPOeKTOBaHI MaIMHM i mpucTpoi MicTsaTh 61m3bpKo 1000 pis-
HUX HeTasen, a To i Oinbirie. ToMy pisHMMM MeTomaMM BUSIBIISIOTH Iep-
moueprosi 06'extm wist @BA, Buxopsun i3 cTyreHs «TPUBOXHOCTI», Ha-
IpVKIIal, HeJOCTaTHS HaOivHICTh BUpOOY, HM3bKa TeXHOJIOTIYHICTD, Be-
JIMKa MaTepiaJIOMICTKIiCTh, BUKOPMCTaHHS ITOPOruX i medinmmTHMX MaTepi-
aJ1iB, BUCOKa coOiBapTicTh i T. iH.

Croronni ®BA € ck1aHOIO CHCTEMOIO, sIKa BKJIIOYa€ OpTaHisallirtHi
3axomu i crertiaslizoBaHe iHdoOpMallitiHe 3abe3nedenHs. Lsg cucrema BOu-
pae B cebe Bci HOBIiTHI mocATHEHHS B 00s1acTi BMPOOHMIITBA ifmev i pillieHs.
Bona HampasieHa Ha JOCATHEHHS ITO3UTUBHWX Pe3YJIbTaTiB 3 BUCOKOIO
€KOHOMIYHOIO e(DeKTUBHICTIO.

2.2. ITpuitommu TexHi9IHOI TBOPUOCTI
iix 3acTocyBaHHA

B mporeci pimenHa 3amadi KoXHa JIOAMHA BUKOPWUCTOBYE CBOI
3HaHH:, [I0CBi/l, OTPMMaHI HVMM B IIpolleci HaBYaHH i IPpaKTUYHOI HisIb-
Hocti. HakonmyeHi 3HaHHS € HAOOPOM IpaBWJl, SIKi TO3BOJISIOTH 3HAXOIIV-
T HOBi pilleHHs abo nosinmrysaTy BxXe Bimomi. HaBememo nmpuxsanm.

€ TaKuy IpUNOM - «3aViBa JlaHKa». 3 V0ro JOIIOMOr0I0 MOXKHA Ha-
TpalluTV Ha iflefo 3HaVTW 3ayBy JIaHKYy B TeXHOJIOTIUHIV ITOCITiIOBHOCTI
BUTOTOBJIEHHS BUpPOOY i ycyHyTu ii. [Ipuramaemo, 1110 TexHOIIOrIS criova-
TKY CTBOpIOBajIacsi MeTOHOM IIpo0 i mommiok. 3 MeTOro parjioHastisartii
TPYAOBOTO HPOLECY TEXHOJIOTIUHY OIepallilo HNPenCcTaB/IsioTh CYKYIIHic-
TIO eJleMeHTapHMX OpuioMiB (pyxXiB), a IIOTIM aHaIi3yIOTh IIOCIIiTOBHICTD
1X BMKOHaHH: 3 MeTOIO BUABUTU 3aliBi pyxm. IIlaxoM Jiksifgamil Heparti-
OHaJIPHUX PYyXiB (3aMBOI JIaHKM) 3HVDKYIOTbCS BUTpaATU Yacy Ha BUKOHAH-
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H# Olleparii.

3acTocyBaHHS IIPVHIVIIB il XMBUX CUCTEM i BUKOPUCTaHH: bio-
JIOTIUHVX OPOLECIB ISl BUPIIIEeHH TBOPYO-KOHCTPYKTOPCHKMX 1 BMHAaXi-
ITHULIBKMX 3a0a4 I03BOJISE€ KOMIIOBATY BJIaCTMBOCTI 0ioyIoridHmx 00'eKTiB i
IIEpEHOCUTH IX Ha TeXHiKy abo TexHosorio. Hanpwukiian, mmpoxy mory-
JIAPHICT 3000yB HOBWMI TWUII 3aCTiOKM, IIIO CaMOyTPUMYEThCS, B SKiVl BU-
KOPWCTOBYETBCS TaK 3BaHWUI IIPUHIINII per'sixa. B cMyXKy TKaHVUHU IIN-
puHOIO 10 15 MM 3aKiIa/IeHO BeJIMKe YMCIOo ApiOHMX IUIacTMAacOBVIX Tad-
KiB, fIKi IpU 3iTKHEeHH] 3 BOPCHUCTOIO TKaHVHOIO MIIIHO YiIUIAIOTHCS 3a BO-
JIOCKM, ajle IPU [IesIKOMY 3yCWUIL JIeTKO, He YIIKOIKYIo4M TKaHUHY, Bill-
4irmooThes. Tak 3'dBwIacs BCiM BiloMa «JIMITydKa».

Y3araspHIOIOUM JOCBiA pobOTH iFKeHepiB i BUMHAXiTHWMKIB, BUEeHI,
HOYMHAKYM 3 II09aTKy XX CT., CTaJIn CKJIaflaTV CIIVICKM Pi3HUX IIPUIOMiB
HOILIYKY ifieyl I BUpilleHHs imKeHepHMX 3agad. Kopucryroducs Takm-
MU CIVICKaMV, MOXKHA 3HAWTHU MiTKa3Ky HOBVIX OpPUTiHAJIbHMX (HecTaHa-
PTHVX) HaIIpSIMKIB IIOIIYKY .

2.2.1. ITpukJiaay NpuUioMiB OI0/IaHHS TEXHIYHMUX CylIepedHOCTeN

Hyoxue IpuBOIATHCS IPUOMYM TIOA0JIaHHS TeXHIUHMX CyIlepeyuHo-
crev;, siki cucremarusosani I.C. Amprmrysiepom [13] i «imoctposasi»
IpUKITafaMi 3 00JTacTi TexHikM i TexrosToTiT. KOXXHMN 3 TpmitoMiB TocuTh
yHiBepcalIbHMM 1 BigoOpakae HavtedpeKTVMBHIIII TPVHINIIN IIepeTBOPeH-
He 00'eKTYy.

1. Ipunyun Opobaenna tependavae po3niIeHHs 00'€eKTy Ha He3a-
JIeXXHi 9acTVMHVY, BUKOHAHHS 00'eKTiB po30ipHMMY, 30UIBIIeHHS CTyIeH:
OpoOieHHs (mompiOHeHH:) 00'eKTy.

Tpromu xopabiiB poOiisaThCA 3 Bincikamu, i30JIbOBaHUMM OIIHE Bix
OIIHOTO 3 TMM, 100 IIpY IIPOOOiHI B OAHOMY 3 HUX BOfja He MOIJIa IIOTpa-
OUTU B CYCiIHI.

IIpy KOHTaKTHO-IIOBHOMY CTMKOBOMY 3BapIOBaHHI MiX 3BaploBa-
HUMI KpOMKaM¥ BBOIATH JIOJATKOBUV MeTasl, Hapukiian, Apit. ITpore,
OCKUIBKM 3BapIOBaHi KPOMKM i IpiT He € ifeaJlbHO IIaIKVMMU 1 IIPSIMOJIi-
HIVIHMMM, SKICTB IIIBa HEIOCTaTHBO BUCOKa. [j1s 3a0e3reueHHs IIIJILHOIO
HPUMUKaHHS J0IaTKOBOIO MeTasly 10 KPOMOK BiH ITOJIA€ThCS y BUIIIAL
IOPOIIKY — TeKydoro cepeloBMINA, IOTIK SIKOTO OMMBAaE HepiBHOCTI
KPOMOK, He yTBOPIOIOUN 3a30piB.

2. Ipunyun Bunecenns nondrace y BinninenHi iz 00'ekty opHiel vio-
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TO YacTMHM (BJIACTMBOCTI) abo, HaBIIaKy, Y BUAUIeHHI eanHO mOoTpibHOL
vacTvHM (BIacTmBocTi). Hampukitam, B xepoBaHMX IO pagio Momersx 3
eJIeKTPUYHVMMI JBUTYHAMU JIJIS 3MeHIIIeHHs pajliolepelkoy], CTBOPIoBa-
HMX KOJIEKTOPOM IIBUTYHa, FI0r0 KOPIIyC YKIaaloTh B 000JI0HKY, 3pobiie-
HY 3 TOHKOI MaJIOBYIJIeIleBO] CTaJli.

3. IIpunyun micyeBoi axocmi moATae B Mepexofi Bif omHOpimHOL
CTpyKTypu 00'eKkTa (mporiecy) mo HeomHopimwoi. PisHi gacTmHM 00'ekTa
TIOBMHHI MaTy Pi3Hi PYHKIIT i xapaKTepUCTHKM, 10 HaVOUIBII BiAmoBi-
JaroTe ix pobori. Hanmpuxsian, moOpe BigoMo, 110 cIpallfoBaHHA AeTasiert
MexaHi3MiB MaIllvH Bi0yBaeThCs 110 KOHTAKTHIV IIOBEPXHi, TOMy HeMae
3Ha4eHH: 30UTbIITyBaTV TBEPAICTh BChOTO 00'eMy meTaii - MOXXHa 3011b-
IIVUTW TBEPAIiCTh TUIBKW IIapy MeTaly, KUV 3HaXOAWUTbCS Ha KOHTaKTHIiN
rosepxHi. ToMy cTajli 3aCTOCOBYBaTV ITIOBEpXHEBUIL rapT, ByIJIelIOBaHHS
HOBepXHeBOro MIapy i T. iH.

4. IIpunyun acumempii tependadac mepexin, Bif, CUMeTPUIHOCTI A0
acyMeTpii.

buieme 3a Tpanuiiiero, ajie yacTimie i 3 4MCTO iHTYITMBHUX MipKy-
BaHb JIIONIV IIParHy Th BUTOTOBJISTY BUPOOU cMeTpraHMMM. A iHOMi came
BIfIXif BifT 3BMYHMX CUMETPUUIHMX (POPM I03BOJIsI€ epeKTUBHO BUPIITyBa-
TV IIOCTaBJIEHI 3a/1adui.

Ilpn ocrarouHomy o03000IeHHI pi3HMX Mopesell TPaHCIIOPTHOL
TeXHIKI 3aCTOCOBYIOTh Pi3He acuMeTpudHe 3a0apBileHHs, 110 poOWUTE Mo-
Ilesti OLIBIN pi3HOMaHITHMMY Ha BUTJISII.

IITo6 B TemMHMY Yac Oi0 He 3aCTiIMTH 3yCTPidHMX BOIIB, jIiBa dpapa
aBTOMalIIVHY IIOBMHHA OCBiTJIIOBATM JOPOrY Ha BificTaHi 10 25 M, a mpasa
— 3HAYHO IaJIi.

5. Ipunyun 006'ednanna nossrae B 3'eqHaHHI (00'enHaHHI) B TIpoOC-
Topi abo vaci omHOpimHMX ab0 CyMDKHMX omepattivt (00'eKTiB).

TlomaaTun mpuictpint 3 Gararema romkamm (puc. 2.11), posrarrosa-
HVMM 3 IIEBHMM KPOKOM, MOXXHA 3 YCITIXOM 3aCTOCOBYBaTW I PO3MITKM
MicIlb po3TalllyBaHH: eJIepPOHiB KpWla PV KOHCTPYIOBaHHI MofesIe Jli-
TaKiB.

B ToxapHin 00poOi mpuHIMII 00'eqHaHHS peasTi3yeThCs TPV 3aCTOCy-
BaHHi OaraTopisIeBrx yCTaHOBOK, B SIKMX 3aKPiIUIIOIOTECS He OIMH, a Bifgpa-
3y HeKiIbKa pLKydmx iHCTpyMeHTIB, KOXHWMIL 3 SIKMX 3a OIVH IIpoXin o6pob-
JIsI€ CBOIO TIOBEPXHIO.
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Puc. 2.11. ITpuctocyBaHH:A [1Id pO3-
MITKV OTBOPIB I IIeTeJIb:
t — KpOK 1meTejib

6. IIpunyun yniBepcasvocmi — 00'eKT BUKOHYye PyHKIIT iHITIIIX
00'exTiB (TMX, B SIKVIX caMe 3apa3 HeMae IToTpedn).

Hanpukiian, eleKTpudaHM OpvUIb MOXe OyTV BUKOPWCTaHWUI He
TUIBKM 11 CBep/JIeHHs OTBOPIB, ajle TaKOX SIK BUKPYTKa, NUIidyBaIbrHa
MalllMHKa, a PV BUKOPUCTaHHI CIlelliaJIbHOrO IPUCTOCYBaHH: i K IIpu-
BOJI, HACTUTLHOIO TOKapHOTo BepcTaTa. Lle cTaso MOX/IMBMM 3aBIIAKM CITe-
HiaJIbHOMY IIPVCTPOIO, PETYITIOI0UOMY YMCIIO 00epTiB OpwiId i cTaHgapT-
Hill 3a PO3MipOM LWIIHAPWYHIV YacTVHM Ha KOPIYCi ApwWIs, IO AKill V10-
IO BCTaHOBJIIOIOTh B HOBOMY IIPVCTOCYBaHH.

B pyuky miia moprderns BOymoBaHMII ecrIaHaep, IO ITO3BOJISE BU-
KOPMCTOBYBATH 11 JIJI 3MIilTHEeHHS ITaJIbIIiB, Y TOMY UMCJIi i Ha XOmy.

SIK IUIIXOM MO€gHaHHS (PYHKIIiVI MOXKHa 3MEHIITNUTHU Bary MOTOLIV-
x1a? Hanpuxiiaz, mis 3MeHIIeHHs Baru OeH300aKy, 4acTWHY IlavBa
MOJKHa 30epiraTy B iHIINMX By3jlax MoTolukiIa. OCHOBHa yMOBa — IIi yac-
TUHV MaioTb OyTM IOpOoXXHMCTMMW. PamMa — IOpOXHNCTA, Ha Hin Kpi-
MWUTHCS IBUTYH, TOMY IIpo0JieM 3 IIofadelo TaIviBa He BUHVKHE.

7. Hpunyun «<mampvouixu» — OIVH 00'eKT po3MillleHNIT ycepenmHi
IHITIIOTO, IIPOXOANUTE KPi3k IIOPOXKHMHY B iHIIIOMY.

Kopmycn cyuacHMX moOyTOBMX YHiBepcaJlbHMX KYXOHHWIX KOM-
OalHiB BUTOTOBIISTIOTECS IIOPOXKHVICTVIMU IIJIS TOTO, IIIO0 B IIiTl ITOPOXKHM-
Hi MOXkHa OyJ10 OeperTut 3MiHHI HacalK.

KyxonHi OaHKM 1 30epiraHHS CHUIIKMX IHPOIYKTiB BUTOTOBIIS-
IOTBCSL PI3HMX PO3MIpiB IS TOrO, 1100 IIpM IPpoHaXy MoXKHa Oyiio O ix
HOMICTUTHM BCEPeIVHY OJIMH OJJHOTO i TaKMM YMHOM 3HAa4HO CKOPOTUTU
Micre ripu 30epiraHHi.

Llevt mpuHIMII pea1i3oBaHMI TaKOXX B KOHCTPYKIIiI TeJIeCKOIIuHYIX
aHTeH, fKi CKOHCTPYVOBaHI 3 JIeKUIbKOX TPyOOK pi3sHOro miamerpa: 30B-
HIIIIHIY OiaMeTp IIorepeqHbol TPyOKM piBHMII BHYTPIIHBOMY HiaMeTpy
HacTyIHOI TpyOkm. Takuvi IpVHINII KOHCTPYIOBaHHSA J03BOJISIE BUCYBaTHU
aHTeHY Ipu po0OOTi i, HaBIaKM, YKOPOUyBaTH 11 B ITIOXiTHOMY ITOJIOXKEHHI.

8. Ilpunyun anmubaeuy 10715TaE B KOMIIEHCallii Macu (Bara) o0'ekTa
IUIIXOM 3'€IHaHHS VI0TO 3 iHIMMM 00'€eKTaMM, IO BOJIOIIOTH IIiIVIOM-
HOIO CIII0I0, ab0 B3aEMOZIIT 3 cepeOBUIIEM (3a PaXyHOK aeporiZpoiyHa-
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MivHMX i iHIIMX CWT).

Bimomurt crioci6 ekcTpeHOro raybMyBaHHS IOTATIB MUISXOM 3aMO-
PpOXXyBaHH: KOJIiC i pefioK a30ToM, dKi MpuMep3aroTh IIPU I[IbOMY HaMepT-
BO OAMH 110 ofgHoro. [IpoTe pinkmit a30T JOPOIuM i BMarae BCTaHOBJIEH-
Hsl Ha 3aJTi3HWMYHMX TPaHCIOPTHMX 3acobax CIeliagTbHMX CKJIagHMX yCTa-
HoBoK. Korteca noTsry i pevikm - crajiesi i Tomy qo0pe HaMarHIYyIOTbCs. A
491 He MOXJIMBO BMOHTYBATV B KOJIeca MOTYTHI eJIeKTpOMartiTut abo 3po-
O6uTH crelliayibHI eJIeKTpOMarHiTHI KOJIOAKY, IIPUTUCKYBaHHI 1O PevioK y
MOMEHT T'aJIbMyBaHH:?

st Toro, mo0 cyvacHi aBTOMOOLII Oy CTIIKMMM TPV BUCOKMIX
IIBUAKOCTSAX, iM HaZaloThk CIeliaibHy ¢opMy, P SIKill IIOTIK CTPidHOTO
IIOBIiTps IPUTMCKY€E MaIIMHYy 110 11oce. HeoOximHo cipsMyBaTyt HOTIK ITO-
BiTpsl Tak, I1[00 BiH NPWUTMCHYB MallMHy A0 3eMIi abo CTBOpMB 3yCUIs,
110 MPUTUCKYE ii. [J1a 1IbOro I 4m Hajl MaIHOIO BCTaHOBJIIOIOTH 3BO-
poTHe KpwiIo (aHTMKpwIO). KpwiIo i3 3BOpOTHMM KyTOM aTaky He IIiIHi-
MaTuMe, a, HaBIIaKy, IIpu/IaB/IfoBaTHMe CIIOJydeHe 3 HUM TiJIO JI0 3eMJIi.

9. Ilpunyun nonepednsv020 HANPY)KEHHA IIIKA3YE, IO HEOOXiTHO
Harlepey fofaTy o0'ekTy IedopMallil (HalIpy>KeHHs), IIPOTWIeXH] Heba-
KaHVIM.

3 MeTOIO 3MeHIIIeHHsI aMIULTyaV KOJIVBaHHS TeJIeBi3ifiHOI OarmTy
B OcraHKiHO (M. MOCKBa) IIpV1 BUTOTOBJIEHH] 1i KOPITyCy BUKOPVCTOBYBaB-
Cs1 MeTofl, IPY KOMY yCepeayHi OIayIyOKy CII09aTKy HaTSTaJIVICs 3 BYCO-
KM Halpy>XeHHsSM KaHaTH, a IOTiM B onayIlyOKy 3aimsascsi OeToH. ITics
3acTuraHHsl OeTOHY HaBaHTakKeHHS 3 MeTaJIeBMX KaHaTiB 3HiMasocs, ajte
OeToHHA CTiHa BWSIBJISUIACA IIif] HaIpy>kKeHH:AM. Takuvy HampykeHuw Oe-
TOH J103BOJIsIE OarmTi (BucoToro Oinbirie 500 M) BUTpUMYyBaTH KOJIOCAJIBHI
HaBaHTaXKeHHs], sIKi BUHMKAIOTh IIPY ITTOPMOBMX BiTpax.

10. IIpunyun nonepedHv020 BuKOHAHHA TIOJISATAE B TOMY, 1100 Ha-
IIepey, BUKOHATV HeoOXimHy 3MiHy 00'eKTa (IIOBHicTIO a0 4acTKOBO), po3-
CTaBUTY O00'€KTM TakK, 00 BOHM MOIJIV BCTYIUTY B Iif0 3 MiHIMaTbHVIMM
BUTpaTaMy 4acy Ha IX JOCTaBKy.

Hanpukiaz, npv cklajaHHi aBTOMOOUIIB Ha KOHBEEp ITOCTaBIIS-
IOTBbCA BXKe 3i0paHi i oOKaTaHi ABUTyHM.

Y mBevtHOMy BUpPOOHMIITBI OOpOOHa AeTaslb 3a IOIIOMOIOIO CKle-
IOBJILHOI PEYOBMHM TMMYAacOBO IIPUKPIIUIAETLCSA 10 OCHOBHOI AeTarli
omry. Ilicis 11boro 1i JIerko i 3py4Ho IpUCTPOUYNTY Ha MallIVHI.

11. punyun «naneped nidkaadeHoi NOOYUIKU» TIOJISTAE B KOMIIEH-
carii HeBMCOKOI HaIiHOCTI 00'€éKTa Hallepeq, IIiATOTOBIIEHMMI aBapili-
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HVIMU 3aco0amt.

ABiarTiviHi MOfIerTi, 0 MafOTh BeJIMKi rabapuTi, ITOMIITAIOTh B CIIe-
LiaJIbHI YeMoplaHW, Jie € Miclie JIjIs CaMMUX MOZIeJIel: BCs pellTa IIpOCTOpy
3aVHATa IPYXKHMUM MaTepiajioM, IO 3MeHIIlye HaBaHTaKeHHs, SIKi BUHMU-
KaroThb IIPU TPAHCIIOPTYBaHH.

Ilpn aBTOMOOUTEHVIX aBapisgX BMKOPMCTaHHSA IOAYIIOK Oe3IeKy,
BMWUTb pearyounx Ha 3iTKHeHHs, 3Ha4HO 3HVDKy€ CMEPTHICTh Ha JOporax.

12. IlIpunyun exBinomenyiasvnocmi nependavae Taky 3MiHY yMOB
poboT, o0 He HoBOAIIOCH, HMigHIMaTV ab0 OIycKaTy 00'eKT.

ITpuctpin myig nepemireHHs Ipec-OpM B 30HI IIpecy BUKOHAHUT
y BUDJIAAL IIPUKpPIIUIEHOI O VOO CTOJIy TOPM3OHTaIbHOI HPUCTaBKM 3
posbranrom. CyTHICTh HPUVIOMY: 3aMiHa BepPTMKaJIbLHOTO IepeMillleHHA
o0'exTa B 30HY nii (¥Ioro abo Ha/|, HVMM) Ha TOPU3OHTAIBHY.

IITo6 wHe migHiIMaTK B Ky30B KOHTEIHEPOBO3a BaHTaX MiAVIOMHUM
KpaHOM, VIOTO IIiJBOASATH TiIpOIIPUBOAOM Ha HeBeJIVMKY BUCOTY i IlepeMi-
IIAr0Th Ha cKobm mwiaTdopmy. CyTHICTH TPUIIOMY: 3aMiCTh IMIAIOMY BaxX-
KOTO 00'eKTa Ha BEJIVIKY BVCOTY i MIOrO IIOHAJIBIIIOrO OITyCKaHHS IIepevTu
Ha migrioM o0'ekTa(i moro cIyck) Ha He3HauYHY BUCOTY.

OpnakoBa cTaHZapTHA BUCOTA IIJIOrY IPY30BIKa i 3aBaHTaXyBa-
JIBHVIX MaViIaHIMKIiB CKJIaIliB TO3BOJISE OUTBIII JIETKO 3aBaHTaXXyBaTy abo
pO3BaHTaKyBaTV BaHTaXi.

13. punyun «nabnaxu» 10JIATaE B TOMY, IIIO 3aMiCTb Ail, AMKTOBa-
HOI YMOBaMM, 3iVICHIOIOTh 3BOPOTHY [Iif0 - JIs IIbOrO Tpeba 3podbuTyt Ja-
CTUHY, III0 PYXa€ThCsI, HEPYXOMOIO, @ HEPYXOMY — TaKOI0, I1[0 PyXa€ThbCs.

Ilpwn BumpoOyBaHHI 3HOB CTBOPIOBaHMX JIiTaKiB IX MOAeN ITiBi-
IIYIOTh B IIOPOXXHNHI aepoAMHaMiYHOI TPyOM i ITofaroTh Ha MOZIeIIb II0Bi-
TPpsSIHWI HOTIK Bix BeHTWIATOPiB. IIpM poboTi mpoToTHIly BCce HaBIIAKM:
JIiTaK caM CTBOPIO€E ITOTiK IOBITPsI 1 PyXa€ThCs B MOBITPSHOMY CeperloBU-
1.

14. Hpunyun cgpepoidasvrnocmi TIONATaE B IIepexomi Bim mpsmMori-
HIVTHMX 9acTUH 00'eKTy 1O KPWMBOIHIMHMX, Bill ITTOCKMX IIOBEPXOHb 0
chepraHIMX; Y BUKOPVUCTaHHI pOJIVKiB, KyJIbOK, CHipasIevt.

OcobmmmBo 3pyuHi IpM BUKOHAHHI CKIaJHMX pobiT HOXMIII KpMBO-
JIHINHOI dopMmu (pisaHHSA IO KpuBiN, oOpizaHH:S Kparo, irypHUIT po3-
KpintiT. iH., puc. 2.12).
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Puc. 2.12. Hoxwi xpmBostiHivEOL popMm

Ha xopa0jisix Hariepey, IpOeKTYIOTb a00 IIPUCTABIISIOTh «KUTOBW
7100» — HVDKHIO 9aCTVMHY HOCa, SIKy OKPYIJITIOTE (POPMOIO, OJIM3BKOIO A0
cepm abo kparuti. CdhepruHa moBepxHs 3abe3redye Kpalry oOTidHICTB,
TI03BOJISI€ PiBHOMIPHO PO3IOOIIUTI 3a BCi€I0 IUIOMIE0 CIpUIMaHe 3yCII-
JIS.

15. Ipunyun ounamiunocmi ykKasye Ha Te, IO XapaKTePWUCTUKN
00'exTa (mporiecy), o po3pobsIA€ThCs, IOBUHHI MiHATMCS TaK, 00 OyTn
ONTUMAJIBHVMM Ha KO)KHOMY eTartri poOoTH; IS 1IbOTO HeOOXimHO po3i-
JIUTY 00'€KT Ha YaCTMHMY, III0 ITePeMIIIIaOThCS OHA BiTHOCHO OJHOI, TOO-
TO HEPYXOMMM 00'€KT 3pOOUTIL PYXOMUM.

Bueni, mo 3aviMaeTbcs xiMielo, lepenbadaroTs, 1o OyAyTh CTBOpPe-
Hi MaTepiamy, SIKi MIHSIOTB KOJip IpM 0cOOIMBOMY OIIPOMIHIOBaHHI i
30epiratoTh MOTO IPOTSATOM II€BHOTO Yacy. 3'SBJISThCS JIeTKi TKaHMHU 3
IIOBKOBMCTOIO aTJIacHOIO ITOBepXHeIo i MIIIHICTIO CTasli, TepMOperyJIoBa-
JIbHI MaTepiali, B SIKMX y 3VIMOBY XOJIOJHEUY TeIUIO, a B JITHIO CIIEKY
IIPOXOJIONHO — IIPV 3MiHi TeMIlepaTypy BOHM 3MOXYTb MIiHATM CBill 00'-
€M 1, OTXe, peryyoBaTu IIPUTOK 1 BifITIiK TeIuIa.

Kpwiam stiTaka mOBOAMUTBCS MPAIIOBATH B CYIIEPEWINBUX YMOBaX.
Y nmosipoTi BUrigHilIe TPUKyTHe KpWIOo, 110 Ma€ MiHiMaJIbHUM OIIip, a IIpu
rocajiiii — mpsMe, 110 CTBOPIOE Ha MaJIMX IIBUIKOCTSX BEJIVKY ITiIVIOMHY
cwty. Take KpwiTo KpimmThesa 40 PIO3ETDKY 3a HOIOMOTOIO IIapHIpiB i y
II0JIbOTI BIIBOOIMTBCS Has3all.

16. IIpunyun uacmkoBoeo abo HAOMipHO20 pilleHHA YKA3y€E HA Te,
10 SIKIIo BaxXko moburrcst 100%-ro pe3ysbTaTy Bim moTpibHOL mii, Tpeba
OTpVIMaTV TPOXV MeHIIle abo Tpoxm Oiyrbie.

ITpw 3abapsiieHH] NWIIHAPWYHNMX HeTajlell Ha HUX IIONA0Th da-
pOy 3 JIMIIIKOM, 3aHYPIOIOUYM Y BaHHY, a IIOTIM 0O0epTaHHSM AeTasl 3amBy
dapOy BUIAIISAIOTH.

B marniTonpososiax 3 HeMarHiTHMX MaTepiajliB BUKOHYIOTb Masy,
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SIKi TIOTIM 3 BENIMKOIO CKITAIHICTIO 3alOBHIOIOTH (PepoMarHeTMKaMm. 3a-
IIPOIIOHOBAaHO (pepOMarHeTMK HAHOCUTV Ha BCIO ITOBEPXHIO IUIACTVIHM
TaK, o6 BiH 3aIIOBHMB a3y i ITIOKPWB IUIaCTUHY, a IIOTiM 3auUIicpyBaTM 11
Tak, 100 dpepoMarHeTMK 3aJIUIIMBCS JIUIIIE B TTa3ax.

17. punyun nepexody 6 inwe Bumiprobanna nependavae 30116
IIIeHHs 9¥cia CTyIeHiB cBobonm 00'eKTy, Tlepexin Bif, pyxy IIo JjiHil B of-
HOMY BVMIipIOBaHHi 10 PyXy B JeKUIbKOX BUMipIoBaHH:X, 11O IUIONIVHI, B
IIPOCTOPI; 3aCTOCYBaHHS OaraToIrioBepXOBOI KOMIIOHOBKM 3aMiCTh OHO-
IOBEePX0BOi, BUKOPMUCTOBYBaHHs1 3B0POTHOI CTOPOHM ITIOBEPXHI.

Puc.2.13. CxeMa mepeMillieHHsI TiraHTChb-
KMX KaM'ssHuX ctaTyi Ha octpoBi ITacxm

EELTIT

L{entp Baru

ITomiueHo, 1110 TiraHTCEBKi cTaTyi Ha ocTpoBi ITacxy nepecyBaroThbes.
IosicHIOETBCH Ie HAaCTYITHVIM.

ITim HaTHCKOM BITPY CTaTysl BiIXWISETHCS Bil BEpTUKaJIBHOIO IIO-
JIOXeHHsI Ha3a/l, Ha BeJIM4NMHY, sIKy H03BoJIsge yriop mifomsu. ITpu ociab-
JIeHHi HOpWBY BITpPYy CTaTysl 3HOBY IOBEpTaE€TbCd y BepTHKaJIbHE II0JIO0-
XeHH:. [Ipy poMy BimOyBaeThCA JKOPCTKUM yAap MiAOMIBY 00 KaM'SHUI
rpyHT. B pesympTaTi fil ABOX cwI (peakilis Bif yaapy MigomBu od IpyHT i
iHepIiViHa c/JIa IO JIy3i Macy CTaTyl, III0 PyXaeThbCsl) BUHMKAE TPeTs Cula,
HallpaBJIeHa ropusoHTaybHO. CTaTysl, IACTpUOHYBIINM, IepeMillacThCs
Brrepen (puc. 2.13). Tak, 3 KOXXHMM IIOPUBOM BiTpy BOHa JIOJIa€ II0 HeKiIb-
Ka cCaHTUMeTpiB.

18. Ilpunyun BuxkopucmanHa MexaHiuHUx KoAubauv BKIIOYaE Ha-
CTynHi BapiaHTU: ITlepeBecTy 00'€KT B KOJIMBAIBHUV PYX; 3MiHUTM 4acTo-
Ty; BUKOPVCTOBYBaTV Pe30HAHCHI i yJIbTpa3ByKOBi 4aCTOTH.

3aymBKa OeTOHYy B OnaylyOKM 3 BUKOPWMCTAaHHSIM YIIUIbHEHH:s Oe-
TOHY 3a JIOIIOMOI'0I0 HM3bKOUaCTOTHMX KOJIMBaHb 3 aMIUIiTy010 1 - 2 MM
H03BOJIIE OflepXyBaTu (PyHIAMEHTU 3 BUCOKMMM (Pi3MKo-MexaHiuHMMM
XapaKTepucTUKaMMU.

B CHIA pospobiieHa yibTpa3ByKOBa YCTaHOBKA JIS OUMIIEHH:
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OIATY Binm 3a0pyAHEHH: i IUISIM, B SIKy BXOIATH YJIbTPa3BYKOBUM reHepa-
TOP, HiCTOJIeT i MICTKIiCTh 3 OUMIIyBaJIbHUM PO3YMHHUKOM. YJIBTPasByKo-
Bi KOJIMBaHHS B XBWIEBOIi ITOCWIIOIOThCS i KOHIIEHTPYIOThCs B HAKOHEY-
HUKY micToreTa. OCKIIBKM KOJIMBaHHS KOHIIEHTPYIOThCS B AyXXKe Malitt
30HI1, JOCATAETHCS BUCOKUI OUMIIIAIOUMTL eq)eKT IpU TyXe HeTpMBaniI?I basii
Ha Bupib. Omsr 3 pisHMX MaTepiaiis ounIaeTbes 0e3 medeKTis.

19. Mpunyun nepioduunoi dii osgTae B IIepexoi Bi OesrmepepBHOL
JIii 10 Hepion4aHO}.

IMpn cwiamasHI aBTOMOOUTIB Ha KOHBeepi Ha KOXHY 3 oIlepariin
30MpaHa MallHa IepexOAUTh depe3 TeBHUI IIPOMIXKOK 4acy, IIo Hasu-
Ba€ThCSI TAKTOM KOHBeepa. SIKOm pyx Oys GesnepepBHVM, TO CTBOPVIIMCS
0 BermKi TpyZOHOIIi 3 opraHisariiero pobouoro micrg poOiTHMKiB. [TpoTs-
TOM 3MiHU 3MeHIIIeHHsI TaKTy B IIeBHOMY ITPOMIXKY Yacy 3MiHM, KOJIU Op-
TaHi3M JIIOIVIHY IIOBHICTIO BKJIIOYMBCS B poDOTY, Ha€ IPpUpPICT IPOAyKTH-
BHOCTI CKJTaflaHH: MaIllVH, a B KiHIIi 3MiHV HaBIIaKV — TaKT 30UIBIIYETHCS
TOMY IO pOOITHVKM 10 KiHIIS 3MiHV CTafOTh MEHIII YBaKHUMIAL.

SIk mpuKIIan BUKOPWMCTAHHS IIbOT0 IIPUHINITY MOXKHaA HasBaTH 3a-
CTOCYBaHHS ISl KOIIIOBaHHS MAaJIIOHKIB MeTomdy Ilepdopariil (obkaTka
3yO4YaTmM KOJIIIIATKOM Yepe3 KOIIiPKY).

20. Ipunyun besnepepBuocmi xopucHoi 0ii TIonsrac B Oesrepeps-
HOMY BefIeHHi po0OTH, YCyHeHHs XOJIOCTUX 1 IIPOMDKHMX XOZiB, Imepexo-
IIiB Bifl IIOBOPOTHO-IIOCTYIIAJIBHOTO PYXY [10 00epTaIbHOTO.

Hanpukiazg, mpu poboTi 3a Jj1abopaTtopHMM CTOJIOM, 1110 00epTa-
€ThCS, He Tpeba BCTaBaTW i3 CTLJIBIIS, OCKUIBKM 3@ JOTIOMOTOIO OBOPOTY
MOJKHa JIETKO IIPUCYHYTH 10 cebe MOTpiOHY AUIAHKY CTOIY.

21. Ilpunyun «npockaxkybauna» IOJISATaE B TOMYy, 10O J0Jy1aTh
OKpeMi, y ToMy 4McIi IIKizyIvBi i HeOe3meuHi, crazil mporecy Ha minBu-
IIeHiT HIBUIKOCTI.

KopHa HazMilHa cTajieBa Nwia He MOXe CKJIaCTM KOHKYPEeHIIio
AKHAVITOHIIIOMY JIa3€pHOMY «CKaJIbIIeJIlo», KUVl pO3TUHAE MaTepiayl Tak
IIBUIIKO, ITI0 TOVI He BCTUTa€ edOpMyBaTHUCS.

Y BepcraTax aBTOMaTax IIJ 4ac MKy OOpOOKM [ieTasievt iCHYIOTb
aK pobodi xoay, Ko BinOyBaeTbcsa OesrocepenHs oOpobka Aertarti, Tak i
X0JIOCTi X0mm, 0e3 sAKmx He obivTvcs (HaIlpMKiIaf, MOTpiOHO moBepHYTH
pizellb B TOYaTKOBe ITOJIOXKeHHs). Llemt MpMHITUII peastli3yeTbcsl TYT Tak:
XOJIOCTi XOAVI IIPOBOISTHCS 3 OLIBIIIOO IIBMIKICTIO, HIK pobodi xomim.

22. Ipunyun «obepnymu wKoO0Yy HA KOPUCHb» BUKOPUCTOBYE
IIKiUIVBI YMHHVKY TSI OTPYIMaHHS ITO3UTUBHOTO e(PeKTy; YCUIIIOE IIKi-
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IUIMBUVI 9VHHWK IO TaKOTO CTYyIeH:s, 00 BiH mepecTaB OyTM TaKmM;
KOMIIEHCY€ OJIVH IIKiJJIVBUI YMHHUK iHIIVM.
IIximymmBuUI YMHHUK — TepTd B YCTaTKyBaHHI IS BiIIIleHTPOBO-

ro IlepeMilllyBaHH: MaTepiasliB JIerKol IPOMICIOBOCTI — CTa€ KOPUCHMM 1
edeKTVMBHIM IIPY VIOTO ITOCWIEHHI B YCTaTKyBaHHi /I Bi[IIeHTPOBOI 00-
PpoOku Kpais JIUTVX abo MITaMIIOBaHWMX AeTajlel B3yTTs, PypHiTypm i T.IL.

PyxmmBicTh 3B'I3Ky BakesIs i MOJIOTKA IIigHOI Apobapkm 3abesre-
4yeThCs 38 PaXyHOK cpeprdHOol PopMU roJIOBKM YaBYHHOT'O HaKOHEUHM-
Ka Baxess (puc. 2.14, a). IIpoTe mmiika rojIoBKM 9acTo JlaMa€eThCs. SIKIIOo
37laMaTy MINUVKY CIlelliajIbHO, TOJI0BKAa MOXKe IMicJIs BiTIOBiMHOI JOpOOKM
CTaTV BTYJIKOIO i IIOJIOMKV MOJIOTKa YCYHYThCS (OuB. puc. 2.14, 6).

Puc. 2.14. PisHi BapiaHTM KOHC-
TPyKLii MOJIOTKa IIi9HOI mIpoba-
PpKM:

a - [0 MoIepHizamii; 6 - micia
MopepHizarril

23. Ipunyun 36opomnoeo 36'a3ky roBOPUTH IIPO HEOOXiTHICTH BBe-
CTM 3BOPOTHMI 3B'5130K, a SKIIIO BiH BXe € — 3MiHWUTU V10TO.

3acTocyBaHHS IILOrO IIPVHIIUITY ITMPOKO BUKOPVCTOBYETECS B aB-
TOMAaTWYHMX CHUCTeMaX peTyJIloBaHHS i1 YIIpaBIiHHS TexXHOJIOTiuHMMM
IpoIlecaML.

B enexTponHMx mincwoBadax HMU3bKOUACTOTHMX CUTHaJIB BUKO-
PVICTOBY€ETBCS 3BOPOTHMUI 3B'SI30K, KMV a00 MOJIINIIIye SKiCTh OCVITEHHS
CUTHAJIiB (HeraTVMBHWII 3BOPOTHMM 3B'130K), a00 TIoripmIye 1oro (II03UTu-
BHUIL 3BOPOTHUI 3B'SI30K).

Ha puc. 2.15 HaBenneHO cxeMy 00'e€KTa, IS yIIPaBIIHHS SIKMM BBe-
IeHO KepyIounyi IpVCTpiN, 1Mo BUpoOssie mil u(f) B 3aeXXHOCTi PyHKIIIT
BinxwienHs (PyHKUIT pisHw) Ax(f) MK 3amaBEMMU X (1) 1 akTMaHIMM
Asux(t) 3HaUEHHSIMY KePOBaHOI BEJIMYVHIAL U = f(1).

24. Mpunyun «nocepedHuKa» IOJIATAE Y BUKOPMCTaHHI IIPOMIKHO-
ro 00'eKTa-TIepeHOCHMKA.

B ximiuHVIX IIpOIlecax HOCTATHBO YacTO BUIKOPVCTOBYIOTBCS CIIEIli-
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aJIbHi peuoBMHY, fAKi caMi B Impolieci He OepyTh y4acTh, ajte IPVCKOPIOIOTh
7ioro (KaTasisaTopi) abo yIOBUTEHIOIOTE 110TO0 (iHTibiTopm).

B mporreci Bostoro-TernioBoi 00poOKv BMpo0OiB 3 MOIiMepHVIX MaTe-
piajliB BUKOPMCTaHHs BOASHOIO IIapy $K ITOCepeHMK I Ilepefadi Tell-
JIOBOI €Heprii Biff HarpiToi BepXHBOI ITOAYIIIKM IIpacyBaJIbHOTO IIpecy 00-
pobmroBaHOMY BMpOOY HO3BOJIAE 3HAYHO iHTeHCHIKyBaTH IIpoIiec Irepe-
BeIeHHsSI BOJIOKOH MaTepially y BMUCOKOEIACTUIHUW CTaH, 3abe3rmeumTn
PpiBHOMipHICTB IIpoOrpiBaHHA 0OPOOIIFOBAHOIO BUPOOY 110 BCOMY 00'eMy.

25. IIpunyun camoodcayzoBybBanns 3sepTae ypary Ha Te, 1o 00'-
€KT IIOBMHEH caM cebe 00CIyroByBaTy, BUKOHYBaTH JOIOMIXHI i peMoH-
THi pPOOOTH, BUKOPWCTOBYBAT BiIXOIV pPeYOBMHYI, €HepTil.

HaHuy ITpyHOWIT 3HAVIIOB IIMPOKe 3aCTOCYBaHHS B OPITeXHIIll
odici: dakcax, Komipax, HpuHTepax. B myx mpucrposix rnependavaeTbest
PpO3K/IalaHHs KOIIiVi 10 CTOPiHKax i 10 eK3eMIUISIpax, MOXHa 3aJaTul I1o-
PAIOK BUKOHAHHS poboTn i T. iH.

F(t) - SbyproBamzsa ma

Kepyroua i
Kepopand ob”exr il 3EOPOTHEA 3B 430K
K epryrousd IpHCTPIH

Puc. 2.15. Cxema cucTeMn aBTOMaTUYHOI'O PeryJIloBaHHS 00'eKTa 3a
ZIOTIOMOT 00 3BOPOTHOTO 3B'SI3KY

26. Ipunyun xonitoBannsa yKasye Ha Te, IO 3aMiCTh HEIOCTYITHOTO
IIOpPOroro, He3py4HOro abo /yXe KPYITHOro 00'€ekTa MOXXHA BUKOPWCTO-
ByBaTVI VIOI'O CIIPOIIIeHi i JieIeBi Mozerti.

Hampuxiian, BimoMo, 1o HIpwM OLHIN IIOJIBOTHMX SKOCTEVl 3HOB
KOHCTPYVIOBAHOTO JliTaKa B aepOAMHAaMIidHiV TpyOi HIpomyBaroTh 3MeH-
IIIeHy MacIITaOHY KOIIifo I1bOTO JliTaKa.

st Toro, mo0 BM3HauUMTM 00'eM ImTaberist KPyIIMX JIepeB'sHIIX
KOJI071, OffHi€T JOBXMHY, 1X TOpIi doTorpadyioTs, BU3HAYAIOTh MacITad
3MeHIIIeHH: i 1o poTorpadii BU3HAUaIOTh 3arajIbHy IUIONTY KPYIJIVIX TO-
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PLiB i TAKMM UMHOM BMU3HAYAIOTH 00'€M 3aTOTOBJIEHOI IePEBUHIA.

27. Ipunyun 3aminu «0opoezoi doBeoBiunocini» Ha «deuteBy HedoB-
20B8iunicme» O3HavYaAE 3aMiHUTY JJOPOTNMit 00'eKT HaOOPOM JleeBux 00'eK-
TiB, TIOCTYNIMBIIVICH IIPVI IIbOMY AESIKVIMV SIKOCTSIMM (JJOBIOBI9HICTIO).

Hampuxiiaz, BUKOpUCTaHHS OJHOPa30BMX ITpeIMEeTiB: MeJIfOIIOK,
IIOCY[1y, OHATY, IIOCTUIBHOI OUIM3HM 11030aBIIsg€e Bif, HeoOXimHOCTI pobuTn
X 3 xopormom skictio. Taki BupoOu meriesi i 1iciis 3acTocyBaHHS Bigpa3sy
3[af0ThCS B MaKyJIaTypy.

28. Ilpunyun 3aminy mexaniunoi cxemu IijKasye 3aMiHUTY MeXaHi-
YHYy CXeMy eJIeKTPUYHOI0, OIITUYHOIO, TeIUIOBOIO, aKyCTUYHOIO i BUKOPU-
CTOBYBaTW eJIeKTPWYHI, MarHiTHI i eJJleKTpPOMarHiTHi I10JIs.

IIpn po3poOIli aBTOMAaTMYHOTO 3aBaHTAXKEHHsS 10 MeXaHidHVX
npeciB 3aMicTh MeXaHIiYHMX IIPUCTPOIB IT0/jadi 3arOTiBOK CTaJIM 3aCTOCO-
ByBaTH eJIeKTPUYHI, eJIeKTpPOMarHiTHi i THeBMaTWYHi BUKOHAaBYi eJleMeH-
TU 3 BUKOPUCTaHHAM (POTOEJIEKTPUUHMX IIPUCTPOIB, $AKi T03BOJISIOTH
«po3HisHaTH» IpaBWIbHY Opi€HTAllilo AeTasli i Jvile B IIbOMY BUHNAOKY
IIofaTH i B 30Hy 00poOKL.

29. Ipunyun Buxopucmanna nHemo- i 2i0poKoHCMpYKYiil TIPOIIO-
Hy€ 3aMiCTh TBEpIMX YacTVH 00'€KTa BUKOPUCTOBYBATV ra30IonioHi i pi-
IIKi, HaJlyBHi i TipOHaIIOBHIOBaJIbHI, IOBITPSAHY IIOOYIIKY, TiApOocTaTU4YHI
i TigpopeaKTUBHI.

B obracTi BUTOTOB/IEHHS IIBEVTHMX BUPODIB IIPOIIOHYETHCS BUKO-
PUICTaHHS HaJyBHOTO MaHeKeHa, (popMa SIKOTro 3MIiHIOEThC 1 IimOmpaeTs-
sl BinMoBimHO A0 PpOpMM 3aMOBHMKA i 3aIlaM'SITOBY€EThCSI Ha KOMIT'TOTEPi.
TakvmM umHOM dopMa KITi€HTa MOXe OyTM BiTHOBJIEHOIO y OyIb-sIKMA
MoMeHT. Hemae HeoOXximHOCTI KijTbka pasiB IpMXOAWTM Ha IIPUMIPKY -
HOCTaTHBO HATVICKYBaTM BiIIIOBiIHY KHOIIKY Ha KOMITIOTepi i... dpopma
KJIi€eHTa I1epef 3aKpiTHMKOM.

B maHMUiT wac po3pobiieHi i 3aCTOCOBYIOTbCS CTPIUKOBI PO3KpPiMHIi
MallIMHM i3 CTOJIOM, IO Mae IepdoposaHy IopepxHIo. [Tpu BKIOUeHHI
IMHEBMaTUYHOIO HPUCTPOIO depe3 OTBOPY OJHOYACHO 3 IOBITpsM IIofa-
FOThCS IUIACTMAcCOBi  KYJIBKY, III0 3HaXOAATHCS il moBepxHero cToiy. ITo-
BITpsiHa IIOAYIIKa, 110 YTBOPIOETHCS, i KYJIbKM 3HAYHO IIOJIETIIYIOTh Ile-
peMillleHHs PO3KparoBaHOIO HACTILTY.

30. Hpunyun Buxopucmanua enyuxux 00040HOK i MOHKUX NAiBOK
yKa3ye Ha Te, 0 3aMicTh 00'eMHVX XOPCTKMX KOHCTPYKIIiVI MOJKHa BVIKO-
PUCTOBYBaTV THYYKi OOOJIOHKM, TOHKI IUTIBKM i i30/II0BaTH 3 IX IOIIOMO-
roro 00'eKT Bif 30BHIIITHBOTO CepeIOBUIIIA.
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s obirpiBy 3amHiX CTeKOI aBTOMOOLIIB BUMKOPWCTOBYIOTH CTPY-
MOITPOBi/IHY IUIiBKY, HaHeceHy Ha ITOBepXHIO CKJIa.

IIInpoko 3acTOCOBYEThCS ITONieTWIEHOBA IUIIBKa I BaKyyMHOL
yIIaKOBKM BMPOOiB 3 METOIO iX 30epeXxeHHs BiJl B3aeMOJIil 3 aTMocdepHUM
HOBITPSIM.

31. IIpunyun nopucmux mamepiai6 MpoIIOHYe 3poOUTI 00'eKT abo
VIOTO YaCTVHI IIOPVICTVIMU i 3aIIOBHUTY ITOPY SIKOIO-HEeOYIb PeIOBVHOIO.

3 MeTOIO MiNBUIIIEHHS TeIJIO3aXVCHYX BJIaCTUBOCTEN OfSTY IINPO-
KO BUKOPUCTOBYIOTECS SIK IMIPOKJIafiKa TeIUIO3axMCHI IIOPUCTi MaTepiaim
(BaTuH, miHOmOJIiypeTaH, mITyuHa Bata i iH.). IIo6 mopucruit Marepiai
MPOITyCKaB Ille MeHIIle TeIlla, B VIOro IIOpY 3aKadyIoTh ras 3 HU3LKOIO Te-
IUIOITPOBIJIHICTIO 1 3aBapIOIOTh HAITOBHEHWII ra30M MaTepiasl B IoJleTnie-
HOBY IUIIBKY

32. Mpunyun sminu 3abapbienna nependavac 3MiHy 3a0apBiIeHHS
abo cTyTIeHs po30pocTi 00'eKTy abo 30BHIIIHBOTO CepemoBUIIa, BUKO-
pvcToByBaHHA papOyBasIbHVX J00aBOK, Mi9eHVIX aTOMIB.

HoBurt cnoci® 3abappiieHHS TKaHWMH 3alpOIOHYBaM  paxisri
SIonil. TkaHMHA IIPOCOYyETBCS CBiTIIOUYTNIVMBOIO (hapOOorO, MiCiIs Yoro
IIon1i0HO 3BUMYAMHOMY (pOTOIIAIIEpy BOHA €KCIIOHYEThCS 4epe3 HeraTws,
III0 MICTUTH He3BMYAVHMI MayFOHOK. [lim BromBoM cBitma dapba serko
CTa€ He3MMBHOIO i 3aKpIIUIIOETbCs Ha TKaHWHI, TOMi K HeOCBIT/IeHi MicIid
JIETKO 3MMBaIOThca. HoBurm Merton 1mossossie odpapOOByBaTV IIpaKTMYHO
BCl TMIIM TKaHWH (III0BKOBi, OaBOBHSIHI, HEVJIOHOBI, alleTaTHi, I0JIiecTepo-
Bi), a TakoX mIKipy. IlinpaxoBaHo, 1110 HOBMII METOM, 3HAYHO MBI i,
KpiM TOrO, Jae OUTBI cTivike 3a0apBiIeHHs, HiK, 3BMYATHII IIPOITeC.

33. Ipunyun odonopionocmi iependavae, Mo 00'eKTH, SKi B3aEMO-
IiIOTh 3 JaHMMM 00'ekTaMM, ITOBMHHI OyTH 3po0iieHi 3 omHMX i TMX Xe
MarepiaitiB (a0o O7IM3bKMIX IO HVIX 3a BIIACTMBOCTSIMI).

ITpn cxitetoBaHHI OBOX [IeTasleVl BJIIACTMBOCTI KJIeIO IIOBMHHI OyTu
OIM3BKMIMM OO BJIACTVMBOCTEV HeTasIell, IO CIIOIydaloThCs. B mpoMy BU-
HafaKy Kilerose 3'eqHaHHA Oyme OiIbII JOBroBiuHMM i 3a0e3meunTs BICOKi
eKCIUTyaTalliliHi BJIaCTUBOCTi BUpPOOYy.

ITpn x1anmi mevert HeoOXiTHO BUKOPVCTOBYBATH ITINHY, 3 SIKOI BUI-
TOTOBJISAIOTH 1Dy UL KTagku. B mpoMy BumanKy KoedimieHT 06'eMHO-
TO TeIUIOBOTO PO3IIMPeHHs OyAyTh OMHAKOBI i iU IpM eKCIUIyaTarlil pos-
TpicKyBaTuCs He Oyze.

34. Ipunyun Biokunenna abo pecenepayii uacmun. Yactvaa 00'ex-
Ta, IO BUKOHAaJIa CBO€ IIpM3HaYeHH: abo cTajsla HeIoTpiOHOIO, TTOBMHHA
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OyTi BiIKMHYTOIO (pO3umHeHa, BUIIapyBaHa i T. A.) abo BMI03MiHEHOIO;
YacTVHY, IO BUTPavarOThCs, IIOBVHHI BiITHOBJIIOBATICS B XOIi POOOTL.

Llevt mpyHOWMIT BUKOPUCTOBYEThCA B KocMOHaBTUIN. IIpu 3amycky
Ha opObiTy KOCMiYHOTO KOpalsisl CIIOYaTKy IIpalllo€ OffHa CTYIiHb. [ToTiM
Ipyra i Tpetd. BinmpaliboBaHi cTyIeHi BiIgUIAIOTECS y IIOJIBOTL, Togaodm
DONaTKOBY IIBUAKICTE KOCMi9YHOMY KOpaoJTio.

ITpwm 3BrgarEHOMY c110co0i OTpVIMaHH: IIPsDKi BOJIOKHA 3 HEsIKiCHOT,
(TIO>XXOBTiJION) ITePCTi JIETKO PBYThCH, a iHOM1 BUIIAHAIOTh, 1110 IPUBOIUTE
10 IlepeBUTpaTu CUPOBUHY, 3HVDKeHHS ITPOAYKTMBHOCTI yCTaTKyBaHH:.
SIKIIIO X B IIepCTSHY CYyMIIl TMMYacoBO JOAATV CBOTO POy «apMaTypy» y
BUIJIAN] BOJOPO3YMHHOIO BOJIOKHA, TO BUIle MilHa mpska. ITicisa Toro,
SIK 3 Hel BUTOTOBJIATh TKaHMHY, J00aBKY, IO 3UiIUIIOE IIePCTVHKY, JIETKO
BUIJIUTY TIPOMUBKOIO B TEIUIN BOi. 3aIMIIaeThCs, KiHellb KiHIleM, 9mc-
Ta mepcTh. Ha TpeTuHy 3pocTae mpomyKTMBHICTE Ipalli, 3 Ti€l XX CMpPOBU-
HV MOXKHa OTPMMAaTy OUIbITe TKaHWH BYICOKOI SKOCTI.

35. Ipunyun 3sminu gisukxo-ximiunux napamempi6 06'exmma o3Ha-
4Jae 3MIHUTM arperaTHUI CTaH 00'€KTa, XiMiYHMUI CKITall, KOHIIEHTpaIlilo,
TeMIlepaTypy, 00'eM.

ITpu BuroToBIeHHI aBialliiHMX MOAesleVl 3 JAepeBa U HalaHHS
KPVBOJIHIHOI opMM [esKMM eleMeHTaM KpiUla [IepeB'sHi 3aroTiBKM
CIIOYaTKy IIPONApIOIOTh, a IIOTIM 3IMHAIOTH IIPW TeMIlepaTypi OiTbII
100°C. ITicis boro meTaib MpUMae IOTPiOHY KpMBOJIIHINHY dopMy.

3 MeTOI0 piBHOMIpHOTO IIpOrpiBaHHS IIBEVHMX BUPODIB B IIporieci
BOJIOTO-TEIUIOBOI OOpOOKM BOJIOTY, HaHeceHy Ha IIpacyBaJIbHVIK, Ilepe-
TBOPIOIOTH B TIap, a IJII AOCSITHEHHS OLIBII BUCOKOI (POPMOCTIVIKOCTI i
HeMHYUYKOCTi BUpPOOiB IONATKOBO BBOMSTH CIIelliaibHi XiMiUHI pedoBu-
13178

36. Ilpunyun Buxkopucmanua pasobux nepexodib nependavae BU-
KOPUMCTOBYBaTH 3MiHy ITapaMeTpiB, 1o BimOyBaeTbcsa IIpu da3oBuX IIepe-
xofax, 3MiHy 00'eMy, BUAUIeHH: ab0 ITOIIMHAHHA TeIIa i T.1.

ITpw BupoOHMIITE TTomniBiHUIXIIOpMIHOI (TIBX) abo moierneHo-
Bo1 IwIiBKM Kpuiky IIBX abo mosieTmsieHOBi TpaHy/IM IIUISIXOM HarpiBy
IIepeBOASTE Y B SI3KOTEKYUMVI CTaH, a IOTiM 3a JOIIOMOTOIO CIIelliaTbHOro
ycTaTKyBaHHS (POPMYIOTH TOTOBUVI BUPi0 IUISIXOM 3BOPOTHOTO (ha3oBOTro
nepexoxy. Llevt MpMHLINII BUKOPUCTOBY€ThCS TPV BUTOTOBJIeHHI ApiOHIX
IUIaCTMAacCOBUX JleTajlelt.

37. Ipunyun Buxopucmannsa mepmiunozo po3uupeHnsa IIPOIIOHYE
BUKOPMCTOBYBaTU TepMiuHe pO3IIMPEeHHs i CTUCHEHHs MaTepiaJliB, 3acTo-
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COBYBaTM Marepiany 3 pisHMMM KoediIlieHTaMM TepMIiYHOTO PO3IIVIPeH-
HSL.

Llent mpuHIMII peaisyeTbCsl B aBTOMaTUYHUX IIPUCTPOSX, SKi TIifI-
TPUMYIOTh 3alaHy TeMiepaTypy. IIpu 3MiHi TeMnepaTypu 3'€dHaHHS 3
ZIBOX MaTepiayiiB 3 pi3HMM TEIUIOBUM PO3IIVPEHHSIM BUKPUBIATUMETHCS.
SIx1o e 3'emHAHHS € OMHMM 3 KOHTAKTiB, TO BOHO Oyme abo BKIIOYATH,
abo BMMMKaTHM HarpiBad, MiOTPMUMYIOYM TaKVM YMHOM BCTAHOBJIEHY TeM-
Hneparypy.

38. Ipunyun Buxopucmanua cUAbHUX OKuUCcA08a4ib nosTae B 3a-
MiHi 3BMYalTHOTO IOBiTps 30araueHnM, a 30ara4yeHoro — KVCHEM.

Hanpuxiaz, y ®PH myta Bosoro-rerioBoi 0OpoOKy TKaHMHM po3-
pobiieHa crcTeMa, IO BUKOPWCTOBYE ITaPOIOBITPSIHY CYMIII 3aMicTh apy
B KapyceJIbHMX IIpecax 3 BaKyyMHMM BiZICMOKTYBaHHSIM i 00IyBOM IIOBiT-
pst. IlaponoBiTpsaHy cyMilll oflep>XyIOTh 3MilllyBaHHAM IIapy i HOBIiTps i
BOHA Ma€ MEHIITy TeMIlepaTypy, HiX Iap. 3aBOgKM IIbOMY BUKTIOUAETHCS
JIaCOyYTBOPEHHS Ha OKpeMMX OUITHKax BUpoOy.

39. Ilpunyun 3sminu cmynens ivepmuocmi MiIKasye 3aMiHUTU 3BU-
JariHe cepeIOBUIIle HEMTPaIbHIM, BBECTU B 00'€KT HEVMTPasIbHi YacTUHM i
T106aBKM, BECTHU IIPOlIeC V BaKyyMi.

Hapiviro sarmobirmv 3amiMaHHIO OaBOBHWM B CXOBMII MOXXHa IIIISI-
XOM OOPOOKM TI0r0 iHepTHMM ra3oM PV TPAHCIIOPTYBaHHI 110 Mic1isa 30e-
piraHH:.

PasoM 3 KOHTaKTHOIO CyIIKOIO HpU aTMocdepHOMY TUCKY Bce
OITBIIT IIMPOKO 3aCTOCOBYETHCS KOHTAKTHA CYIIIKA V¥ BaKyyMi, sIKa 3HAYHO
IIPUCKOPIOE IIpoIiec (HANPMKIaz, CyIIKa IIKip¥ XPOMOBOTO IyOJIeHH:
BimOyBaeThcst mpotsrom 5—10 min).

40. IIpunyun Buxopucmanua KOMnO3UYinHUX Mamepiaiif 1onsrae
B IIepexo]li Bifl OIHOPiHMX MaTepialiB 10 KOMIIO3VIIITHMX.

IMpuxiamoM CITy>XWUTb TEeXHOJIOTiSl BMPOOHMIITBA pPaioesIeKTPOH-
HuX OJIOKiB Ha OCHOBI I€e4aTHOTO MOHTaxy. I mporo po3pobreHmm
KOMITOHEHTHUVI MaTepiayl: Ha OCHOBY 3 JIMCTOBOTO CKJIOTEKCTOJITY (abo
TeTVHAKCY) HaHeCeHO TOHKMI CTPYMOIIPOBIAHUI IIap 3 MigHOI POJIBIN.
3a IOIIOMOT0I0 IIBOT0 MaTepiasly CTaIo MOXJIVBVIM BUTOTOBJIATY IIedaTHY
IUIaTy - pa/JioesIeKTpOHHI OJIOKM MeHIi 3a TabapwmTamu i OiTbIT HamiviHI
IIpY eKCIUTyaTallil.
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2.2.2. 3acTocyBaHHA THUIIOBUX IIPUVIOMiB O0/IaHHA TeXHIYHMX
CyIiepeuHOoCTeNn

J11s1 IomoIaHHS TEXHIUHMX CyIepeuHOCTell MOKHa BUKOPUCTOBY-
BaTH CIelliaJibHy Tabymiro-Marpuino, pospoditeny I.C. Asprirysuiepom
(mmB. momatok 1), siKa € MoaMdiKoBaHVM METOAOM HeCSITUHHMX MaTPUIIb i
sIKa MOXke OyTM HaJasli MOIEpPHi30BaHOIO Y 3B'SI3Ky 3 IIOSBOIO HOBVIX IIPW-
VIOMiB TexHi4YHOI TBOPYOCTI.

3 MeToI0 CIIPOIIeHHS 3armcy Tabmiig B qofgaTky 1 po30Oura Ha fe-
B'SITh 4acTWH, Ho3HaveHmx: 1—1, 1—-2 ... 2—1, 2—-2 .., 3—2, 3—3. Bca
TalyMIIs cKIafaeTees 3 39 PSAKiB i CTOBIIIB, HOMep SIKMX BKa3ye Ha Bif-
HOBIITHWII TIOKAa3HMK, III0 XapaKTepu3ye o0'ekT 3apaui. Bei 11i mTokasHMKM
posumdposasi B Tabs. 2.8

Ti mokasHmKY, sIKi HeoOXiZHO 3a YMOB 3a7ja4i 3MiHWTY (30UTBIIINTY,
3MEHIINTY, TOJIIIIMTH i T. 1.), PIKCYIOTBCS B psiiKaX, a Ti, SIKi HeIIpMIIyC-
TVMO TIOTipIIaThCs, SKIIO BUPINIyBaTV 3amady BimomuMu criocobamm, di-
KCYIOTBCS B CTOBIILISIX. B ocepenikax IepeTvHy psAKiB i CTOBIIIB TaOmIl
BIIVICaHIi TIOPSIIKOBI HOMEPY THX TUIIOBUX €BPUCTUIHNX IIPUNOMIB, 3aCTO-
CyBaHH: 9KVX JI03BOJISIE 3HAVTH iflero pimeHHs 3afgavi. Hanpuxiiag, sxmro
B YHOCKOHa/IIOBAHOMY O0'€KTi HeOOXiZHO HimBMIIWTVM HPOAYKIMBHICTBH
poboTu (psimok 39 Tabmnili) i Tpu IBOMY MOTiPIIUTBCS «TOYHICTh BUTOTO-
BJIEHHS» (cToBIIelb 29 Tabinii), To Ha IepeTnHi psaxka 39 i crosmiid 29
BKasaHi Homepu 1, 10, 18 i 32 TuIIoBMX eBpUCTUUHMX IIPUIIOMIB.

3a I0IIOMOroI0 VX IIPUIOMIB MOXKHA 3HAWITH ifelo pillleHH: 3aa-
di, 110 JO3BOJISIE€ MOJIIIINTY ITOKa3HUK «ITPOYKTMBHICTE», He IOTripIry-
FOUM «TOYHICTH BUTOTOBJIEHHSI».

JIK npuxaad po3mITHEMO 3afjavyy BIOCKOHAJIEHHS CIIEIiaJIbHOTO
OJIATY 3 METOIO MOJIITIIeHHs TeIUIO3aXUCHMX BJIaCTUBOCTEV.

Ha puc. 2.16 HaBeieHO cxeMy B3a€MOJIil eJIeMeHTiB CYCTeMU JIFO-
Ha — CIIeLOfSr — 3OBHIIIHE cepemoBuIrie. Y imealbHOMY BUIIAIKY, KOJIV
CIIeNO/IAT TIOBHICTIO BMKOHY€E CBOIO (DYHKIIiIO, BOHa € Oap'epoM, Iepe-
HIKO/DKAY VMM [Iil IIKIUIMBUX YMHHUKIB 30BHIIIHBOIO cepeposuia 1. B
TOTI JKe Jac CHerofsAT 3abe3Iedye TeIUIOBII OataHc Tijta, 30epiratodn gac-
TUHY TeIlIa, 10 BUIIAETHCA HUM, 2 i BiIBOOSYM VI0T0 HaIIUIIKM B Ha-
BKOJIMIITHE CepeIOoBUIIIe.

Kpim Toro, B mmporieci MeTabosisMy JIIOAMHA Yepe3 LIKipy BUIOUIAE
3Ha4YHY KUIBKICTh BOJIOTM, a TaKOX BYIJIEKVCIINV ra3 4 1 i1 mpoyKTu.
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CTOoCOBHO IlepepaxOBaHMX BUIIe ITOKa3HMKIB IIOCTaBleHa 3ajada
IIOJIsiTa€ B 3MEHIIeHHi BIUIVIBY 30BHIIIHBOTO CepeloBUIIa (TeMIleparypa,
BiTep, BOJIOTa), AiI0YOT0 Ha JIIOAVHY. B mepestiKy moKasHMKIB IesKi 3 Hux
BiJHOCSTBCS 110 pyxJmMBOro ob'ekra, a iHmmi — go Hepyxomoro. B manin
3amavi pyxJmBuM 00'€KTOM € JIIONIVIHA, & HEPYXOMMM — CIIEIIOJIAT.

1

/I\ JlromuHa
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[ 4 // p /</ \\\3 ) Puc. 2.16. Cxema B3aeMOJIil eJleMeHTiB
( ﬁ - W ) CUICTEMMW: JIIOJMHA — CHELIOMHST - 30B-
\ \\ / / J HiIITHE cepeoBMIIe

7/

\ Cremozar

TaxyM umrOM, B 3afgadi HeoOxigHO MiHiIMi3yBaTM moKasHUK 30,
TOOTO MiHIMi3yBaTM IO HIKIIUIMBMX YMHHMKIB (METEOPOJIOTIYHIMX YMOB),
IIIOYMX Ha PYyXJIMBUM O0'€KT (JIFOIVHY) 330BHI.
SIkio BupilyBaTH 3aavdy BiIOMMMM MeTOHaMM, TOOTO 30UTbIIy-
BaTy TOBIIVHY ITaKeTy MaTepially 3 METOIO 30iIbIIIeHHs TepPMidHOTO OIIO-
Py OmATy, psAA MOKa3sHMKIB moripmmrecs. Tak, 30UIbIIaThCs Maca i 00'eM
CIIEIIOAATY, TOOTO HEepyxoMoro o0'exTy (rokasHukM 2 i 8), moripmmrs-
Csl 3pYUHICTh  eKCIUTyaTarlil, ToO0To pobora B Hilt (ToxasHUK 33), IiBu-
IIUTBCS CKIAHICTD IIPUCTPOIO (CIIenomsary) — 36, 30UIbIIMTECS eHeprid,
III0 BUTPavaeThCA PyXJIMBUM 00'ekToM (ImoamHOo0), — 19 i T. iH. Pesymp-
TaTM TAKOTO aHaJIi3y MOKAa3HMKIB cUcTeMU HaBeleHO B TabOs. 2.8. [asti 3a
IIOTIIOMOTOI0 TalJIMIIi («IVB. JOHATOK 1) BUIIMCY€EMO, SIK Iie OyII0 ITOKa3aHO
BUIIle, Ti eBPUCTUYHI HPUMOMY, Ki MOXKYTh HaIlITOBXHYTV Ha HOBY iflero
pillleHHs IToCTaB/IeHoI 3aJadi.
3acTocyBaHHS e€BPUCTUYHMX HPUIOMIB 0 3ajiadi, 10 Ppo3IIaa-
€THCSI, MOXe IIPUBECTH, HAIIPUKIIAL, 110 HACTYIIHMX PillleHb.
1. ITpurtomu 1, 2 i 15 mifKasyroTh ilefo BUTOTOBJIEHHs yTeIUIloBaJa
CIIETIOAATY PO3'€eMHVM TOOTO y BUIVIALI YTEIUIIOIOYOI IIPOKIAAKM, IO
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HpucTibaeThCs IO TKAaHMHY BepXY, i yTerrreHol OUm3HM.
Tabsmg 2.8
IToka3HWMKM, IO XapaKTepn3yIOTh 00’ €KT JOCTIIIKEeHH

Ne TTokasHuk
1,2 Maca BigIoBigHO pyx/ImBoro i HepyxoMmoro ob'ekra
3,4 JJoBXVHa BiIIIOBiIHO pyX/IMBOro i HepyxoMoro o0'ekTa
5,6 Io1ma BigIIoBinHO pyxIMBOrO i HepyxoMoro 00 'eKTiB
7,8 O0'eM BigIIOBiIHO PyX/IMBOTO i HEPyXOMOTro 00'eKTa
9 IIIBunkicTb
10 Cua
11 HanpysxeHnns, Tck
12 Popma
13 CrivikicTp cxitajry 06'exra
14 MirHicTb
15,16 TpwBasticTs mii BinoBigHO pyxImBoro i HepyxoMoro o0'ekTa
17 TemniepaTypa
18 OcBiT/IEHICTD
19. 20 Eneprisi, mo BuUTpadaeThbcs BiIIOBITHO PyXJIMBUM 1 Hepy-
’ XOMMM 00'eKTOM
21 IToTyxHicTh
22,23, . . . .
24,25 BignosinHo BTpaTa eHepril, pedoBuHN, iHPOpMallii i gacy
26 KisnpkicTs pe4oBUHNI
27 Hanivaicts
28, 29 TouHicTh BiAIIOBiTHO BUMipIOBaHHS i BUTOTOBJIEHHSI
30, 31 IIximvBi YMHHMKM, BiAITOBIIHO aifodi Ha 00'eKT
32, 33, 3py4HicTh BiAIIOBITHO BWUIOTOBJIEHH:, eKCIUIyaTarllii i pe-
34 MOHTY
35 ApanTanis, yHiBepcaJIbHICTb
36 CkJ1aziHicTh IPUCTPOIO
37 CkJ1aziHicTh KOHTPOJITIO i BUMipIOBaHHS
38 CryniHp aBTOMaTH3aL1
39 ITpogyKTMBHICTH

2. TTpwiromm 31, 40 i 29 crIpsMOBYIOTH HOINTYK PillleHHS 3a7a4i Ha
PO3pPOOKY 1 3acTOCYyBaHHS ITOPVCTMX 1 KOMITO3UILIIMMHMX MaTepiasiiB 3 pis-
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HVMM Ta30I0NiOHMMM HalloBHIOBauaMm. Hampmxiiaz, TeInIoisomoroumi
MaTepian MiCTVITB aBa mapv{ TKaHVHW, CHOHyT’IEHVIX HapaHeHBHVIMVI I1IBa-
MM 3 YTBOPEHHSM TeIUIOi30JTIOI0UNMX KaMep i 3aXVMCHOTO BajlKa MK HW-
MW, 3aII0BHEHVIX ITyXOIIOAiOHM HaIlIOBHIOBAYEM.
Tabsmg 2.9
B3aem03B'130K ITOKa3HMKIB cyCTeMM 1 eBPUCTUYHMUX IIPUIIOMIB Ha IIpU-
KJIaJli 3MeHIIIeHHs] BIUIMBY IToKa3HMKa 30

, . Howmepu Tex-
IToxa3HMK, KMV OTiPIITY€ThCS, SIKIIO Hone MU IO
BUpIITyBaTV 3aady TPaOvIIiTHVIMM HOKa3HVII)Ka I;IOMin
METOZaMM (mpuHUMIIIB)
Maca Hepyxomoro o6'ekTy 21 2,13,22,24
O06G'em 81 27,34,19, 39
3py4HicTh eKcIuIyaTariii 331 2,25,28,39
CxytaHiCTh IPUCTPOIO (CIIETIONATY) 361 29, 40, 19, 22
EHnepris, 1110 BUTpadaeThCs PyXIIMBUM 191 127 6.24
00'eKTOM (JTIOIMHOIO) R
TpwmBasticTs nii pyximBoro 00'exTy (Iac
Oe3niepepBHOTO ITepebyBaHHS JTIOAVIHM 151 15, 28, 22, 33
Ha XOJIOZ)
IMoTyxHicTe (poO0Ta B OOMHMUITIO Yacy) 211 2,31,19, 22

Ipumimxa. CTpinka, HallpaBjIeHa BrOpy, O3Hadae 10 ITOKa3HMK 301k~
IIy€eThCA (a0 IOy €EThCS), a CTPLIKa BHWU3 — 3MeHIITYEeThCs (abo mori-
PIIYETHCS).

3. Ipumomm 15 i 29 minKasyroTh, K perysoBaTy 3aXVCHI BJIacTH-
BOCTi OfATy 3aJIeXHO BiJl 3MiHVM HaBKOJIUIIHBOIO CePeJOBUINA, YMOB PO-
60TH i T. iH. i BUKOPUCTOBYBATY I 1IbOTO BEHTUJIIAIIIVIHI OTBOPM i MOBIT-
psHi xaHaym. 14 ines peastizoBaHa y BMHaXO[Il CIHEIIOAATY, B IKOMY 3aJjle-
JKHO BiJ] METeOpOJIOTiYHMX YMOB i iHTEHCMBHOCTI (pi3W4HOI ITisJIbHOCTI
PpoOITHMKIB HOpMaJTi3allisi IX TeIUIOBOrO CTaHy 3AiVICHIOETLCH PeryIo-
BaHHSIM TEIUIOBOIO OIOPY CHELONATy IUIAXOM 3MiHW IIPOXiITHOro Ilepe-
TUHY BEHTWISLIIVIHX OTBOPIB.

Ha puc. 2.17 mokasaHoO KypTKy, IO CKJIaJa€TbCsl 3 BHYTPIITHBOTO
HIapy, yTeIUIIOI0Uoro IIpOMDKHOro 1mapy 8 3 HOBITpAHMMYU KaHajaMu 7,
AKi yTBOpeHi MNPYXXHVMU eJleMeHTaMW 6, pO3TalllOBaHVIMV MapajIeIbHO
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OJIIH OJTHOMY Y3[I0BX KYPTKU. SIK IIpy>KHi eJleMeHTV BUKOPUCTOBYIOTbCS
ITOPOJIOHOBI cMyTH abo cyIinbHe TodposaHe moI0THO. I1oBepx mIpoMix-
HOro mapy 8 posTallioBaHM 30BHIIIHIN Iap 3 3 BEHTWIALIHUMM OTBO-
paMu 2, IKi BUKOHaHI y BepXHill i HVDKHIVI yacTuHaX KypTKH 1 3abe3rreue-
Hi 3aco0aMm IS 3MiHM IX IPOXiTHMX TTePeTUHIB.

Puc. 2.17. KypTtka

BenTwraniniii orBopmu BUKO-
HaHi y BUIJISI OKpeMUX BiKOH 4 B
30BHIMIHBEOMY Imapi 3. 3acobum s
3MIHM IIPOXiTHMX IIepeTUHIB 3abe3-
mHedeHi HPUBOAOM IlepeMillleHHs i
BUKOHAHi y BUIVIAMOL 3aciliHOK 5 3
npopizamu 11, posMmipm gAKux Bifmo-
BiJIalIOTh po3MipaM BiKOH 4 BeHTWI-
HimHuX oteopiB 2 (a.c. 1284500
CPCP. MKI1®* A410 13/00. Crmen-
ofAT I 3axucTy Bim xomomy / IL
IT. Kokertkin i ir. Omy0s1. 23.01.87).

ITpuBox 1epemilieHHsI BUKO-
HaHWM y BUDIEAAi pemens 10, ob'en-
HYIOUOTI'O BCi 3aCJIiHKM 5, po3TallloBaHi Ha OJJHOMY PiBHI, B €VHWUI JIaH-
IIFOT 3a JIOIIOMOTOI0 TeKCTWIIBHOI 3acTiOkm 7. ITpopisu 11 BUKOHaHI B pe-
MeHi 10 Hanporu BikoH 4 BeHTWIALIVHMX oTBOpiB 2. ITpn nepemimmenHi
peMenst 10 Ha 3acTiOKy 1, po3TallloBaHy 30BHi OISy, MOXHa 3MeHIITyBaTy
HNPOXimHUII TepeTVH BeHTWIALIVHMX OTBOPIB 3a PaxXyHOK IIepeKpUTTs
BIiKOH 4 (4acTKOBOTO ab0 IIOBHOTO).

4. INpvmEmmm 3aMiHM MeXaHigHOI cxemm (28) mimKasye ifero BUIKO-
PUCTaHHS 3aMiCTh YTeIUIA090l IIPOKIIaKI HOAATKOBIUX IDKepesl obirpisy
3a IIOTIOMOTOI0 PisHMX BUMAIB eHepril. Hampukian, daxisismMu srerkoi
IIPOMVICTIOBOCTI PO3pOOJIEHMTI OIIAT, B SIKOMY BUKOPWCTaHi IUTaCTVMHYACTI
TepMOHarpiBadi, Ipu3HadeHi 11 3a0e31Ie9eHHsT yCepenvHi OIAry TeMIle-
paTypHOTo peXuMy, 110 BMaraeTbcs. TepMoHarpiBadi BMOHTOBYIOThCS B
Pi3sHUX 30HaX OMATY i ONEPKYIOTh XWBJIEHHS Bif, MajoradapwutHux Oara-
pent (a.c. 1326679 CPCP. MKI13 O 04 H 13/00. Terutoisomorounit MaTepi-
a1 / B. B. JIaBpi"osura. Ony6s1. 30.07.87).
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B mammi gac mpomoBXXyIOTECS CIIpOON BUSABIIEHHS iHIIVIX €BPUCT-
YHMX HpUMOMiB i mpaBwiI. PasoM 3 TuM cjIif 3a3HaA4YMUTH, IO BMHAXOLAM
BVICOKMX PiBHIB BUXOAATH B pe3ysIbTaTi BUKOPUCTaHHS AeKiJIbKOX ITPUMO-
MiB ogHO4YacHO. EBpucTHYHI HPpUIIOMIM MOXYTh YTBOPIOBaTM KOMIUIEKCH i
IIpuenHyBaTy 10 cebe disnyHi i xiMiuHi edpexT.

2.3. OcHOBM TeOopil pillleHHsI BUHAXiTHUIBKMX 3a7a9

3 xiHns 40-x pokiB B JedKMx KpaiHax Iodanacs po3pobka Teopil
HayKOBO-TeXHIYHOI TBOpYOCTi, abo, K WOro iHakIlle Ha3MBaIOTb, TEOPii
pitteHHs BUHaximHMIBKMX 3ana4 (TPB3). T1 ckITaI0BOTO YaCTUHOTO, OCHO-
BHUM pobounmM iHcTpymMeHTOM € APB3 - anropwmrMm pimeHHsa BMHaxin-
HUIIBKMX 3a4a4. TepMiH «aJIropuTM» y By3bKOMY PO3yMiHHI O3Hava€ Ha-
6ip mpaBWwI, PO3NOPsIKeHb, IO T03BOJIAIOTh BUPINIyBaTi KOHKpPeTHI 3a-
Jadi 3 1edKoro Klacy OFHOTUITHUX 3aad.

B mmpokomy 3HaueHHi APB3 - 11e KOMIUIeKCHa mporpama, 1o 3a-
CHOBaHa Ha 3aKOHaX PO3BUTKY TeXHIYHMX CUCTEM i J103BOJIsE MpOaHaIisy-
BaTy IIOYATKOBY 3amadvy, IIoOyayBaTy 1 MOIesIb, BUSABUTY CyIlepedHiCTh,
IO 3aBaka€ OTPUMAaHHIO 0aXkaHOro pe3ysIbTaTy 3BUYalHUMU (BiJOMMMM)
LUIIXaMU 1 3HaWTV HaviepeKTUBHIIINVI IIPUIIOM PO3B S3aHHS i€l cylle-
peuniocti. CytHicts APB3 ommcano y psai kaur [.C. Ansrirysiepa [8-13].

ITporec pimeHHs BUMHaXiZHMIBPKOI 3amadi 3a gomomororo APB3
cxeMaTMYHO mHpefncTasieHunt Ha puc. 2.18. TlocmimosHicTh, crpsmoBa-
HiCTb, aKTMBi3allil MVCJIEHHSI B HbOMY JOCSTalOThCS OPi€HTyBaHHAM Ha
ineaypHMM KiHlleBUN pe3ysbTaT (IKP), ToOTO Ha imeasibHe pireHHs (crIo-
¢i6, mpucTpin).

ITporiec pimreHHsI BMHAXiIHUIIBKOI 3a7ayi ITOJIrae B TOMY, 100
IIUISIXOM IOPIiBHSAHHS ifeaIbHOTIO i peaJIbHOTO BUSABUTY TeXHIUHy cyIiepe-
4HiCTb abo 11oro IprunHy (disnuHa cyllepedHicTp) i yCyHYTH 1I0TO, Ile-
peOpaBIm BiTHOCHO HeBeJIMKe UICIIO BapiaHTiB.

APB3, mounHaroum 3 50-x pokis, Oe3lepepBHO YIOCKOHAIIOETHCS i
PO3BUBAETHCS.

Ha puc. 2.19 HaBefeHO OOMH 3 OCTaHHIX BapiaHTIB aJTOPUTMY
APB3 [10] B meIo cKOpoYeHOMY BUIJISII. AJITOPUTM BKJIIOYAE JIEB'STH
671okiB (pric.2.19).

3iVICHIOETBCA TIepexifl, BiJl cUTyarlil BMHaXiZHWIITBA 10 MOfesi 3a-
Jadi.

84



2-pilnenns
0 4-pimenns

= | /o Pric.2.18. Cxema pitreHHs 3a-

nauvi BuHaxigHuiTea mo APB3:
3B — 3amaua BuxinHa; BIII —
BEeKTOP IICVIXOJIOTIUHOI iHepIIii;
30 — 3amada obpobiteHa; IKP
— igeaJIbHUM KiHIIEBU pe-
3yJIbTaT

2.3.1. AHasis 3agaui

30ivicHIOEThCA TIepexinl Bif cuTyarlil BMHaximHMIITBa 4O MOJeri 3a-
maui.

1.1. 3ammicaTt ymoBM 3amadi (Oe3 criertialbHIMX TepMiHIiB!) 3a HacTy-
ITHOIO (POPMOIO: TeXHIUHa CrcTeMa I (BKa3aTy IpM3HaYeHH:) BKIIOYae
(mepepaxyBaTy OCHOBHI WacTMHM cucTemn). TexHiuHa cymnepeunicts 1
(Bxazarm). Texriuna cymnepeunicts 2 (Bkasatn). HeoOximro mpu minima-
JIBHMX 3MiHaX B CUCTeMi (BKa3aTW pe3ysIbTaT, KM Ma€ OyTM OTpuMa-
HIA).

Hpumimxka. 3adauy odepxytoms, Buxodsuu 3 cumyayii Gunaxionuymeéa

i 6600auu obmexenHa: «Bce sarumaemuvea 0e3 3min abo cnpoujyemsca, aie npu
yvomy 3'abasemoca Heobxiowa 0ia (BaacmuBicms), abo 3Hukae wixioiuba 0ia
(Bracmubicms)». pu 3anuci n. 1.1 caid Bxasamu He MiAbKu MeXHIUHI YACMUHU
cucmemu, ase i npupooHi, Bzaemoditoui 3 mexuiunumu. TexHiuHuMU cynepeuHo-
cmamu (TC) nasubaromyv B3aemodii 6 cucmemi, aki noifearms, Hanpuxao, 6
MoMY, 1o KopucHa 0ifl Bukauxae 00HOUACHO uikioAube abo 66edenns (nocuseHws)
KopucHoi 0ii abo ycyHenHa (0caabinks) wikioiuboeo, Bukiukae noeipuieHHa (30x-
pema, Henpunycmume YckiaoHenHs) 00Hiel 3 uacmun cucmemu abo Bciei cucme-
mu 8 yisomy.

Ipuxaad [69, c. 143]. Texniuna cucmema 0458 HumxoBo2o 3'€OHanns demanei

0051y (abo B3ymmz) 3a donomoeoto 0boxHumoboi woBHuKoBoT crpouky Bratouae
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Gepxnio 2 puc. 2.20) i HuxxHio 5 Humku i 6i0noBiOni Mexanismu, w0 3abe3neuyons
ix nepensemenna. YoBruuxobuii cmibox € 3aMKHYMUM KOHIYPOM, YmbopeHum ne-
penaementam BepxHvoi i HuxXHb0i Humox (By3iu nepensemenns 1).

I Anamis 3azaql |l=-.
@ Anarmi3 xoy 3azaui

@ I Busnauenns [KP ta OI1 |
® ot
Mobinizauist 1 Bukopric-

tarng MITP
Tax - 3uaiineHo Hi @
PIITCHHs? ¥
Bukopugrarss H(opma-
LIHHOTO (DOHTY
Anani3 criocoby Tax 3uaiineHo

yeyrerrst L1 plmreHes?

Yy
3/I0BOTBHSE 3mina 1 (a6o) 3amiHa
PILIEHHA YCIM 337241 -

BUMOraM?

BrkoprcTaHHs ofep:kaHoi

BIATIOBI
: O
Anami3 xozy

PIIICHHS

Puc. 2.19. Briok-cxema anropurmy APB3
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V Bupobrunux ymobax 8 npoyeci BuxoHanHs mexHos02iuHoi onepayii 6
pesyavmami 0ii 306HiwHIx YUHHUKIB cnocmepieaemyca 3¢y 6y3aiB nepeniemen-
HA Beopy puc. 2.20,6) abo 6rus (puc. 2.20, ) wjodo cepedunu mamepiarif 3 i 4,
AKI CHOAYHANMBCA, W0 BUKAUKAE OMPUMAHHSA CHIPOUKU N02aHOT Axocmi. 3Hatl-
mu yeil Oeghexin MOXHA Op2aAHOAeNIUYHO | Aulie NiCAA BUKOHAHHA MeXHOA02IY-
noi onepayii. Taka cy6'ekmubrna oyinka Axocmi 3'€OHaHHA Oemaseil 3aiexumns 6
ocHoBHOMY 6i0 KBaripixayii i yBaxcHocmi pobimHuka, w0 BUKOHYE MeXHOA0IUHY
onepayiio 1 npobodums KOHMpPOAy, i MoMy wacmo npubodums 0o noabu dpaxy 6
Hanibgpadpukamax abo eomobux Bupobax. Kpim moeo, ockisbku KOHMpPoAb AKOC-
mi cmpouxuy npoBooumscs nicas BUKOHAHHA MexHoA02I4HOT onepayii, c6oeuacke
peeyatobarna napamempib yemamxybanns, wo 6Bniubaoms Ha Axicms nepe-
naemeHHs HUMox, ado 11020 AGMOMAMUYHA SYNUHKA, HEMOKAUBL.

Puc. 2.20. Cxema neperuleTeHHsT HUTOK IIPY 3IIMBaHHI JBOX CMYT TKaHV-
HV Ha YOBHMKOBIV IIBEVIHIV MallVHi

CdopmMyIrroeMo TeXHIUHi CyIIepeuHOCTi:

e TC-1: gkiio mepiogMuHO 3YyNMHATK MalllMHYy, KOHTPOJIIOBa-
T SIKICTB CTPOYKM 1 3IIVICHIOBATH TPV HEOOXITHOCTI perysiroBaHHS MeXa-
Hi3MiB HaTATHeHHS BepXHbOI ab0 HVWIKHBOI HUTKM, TO HiIBUIIUTECH
AKICTh 3'€JHaHHs, ajle 3HU3UThCS IIPOAYKTUBHICTb IIpalli IIpy BUKOHaHHI
11i€T TeXHOJIOTIYHO]I OIlepaltii;

e TC-2: gximo MalmmHy He 3yOVHATY i He 3[iVICHIOBaTU Iepiogny-
HOTO peTYJIIOBaHHS HaTSATHEHHs BepXHBOI ab0 HVDKHBOI HWUTKM, TO IIPO-
OyKTVBHICTD IIpalli He 3HU3UTBLCS, ajle 30UTBIIMUTLCS VIMOBIpHICTD ITOSBU
Opaxy. B 3amagi HeoOximHO, He 3HVDKYIOUN IIPONYKTMBHOCTI ITpalti, 3a0e3-
IeYnT HeoOXimHy fKicTh IepeIUleTeHHS HWTOK B CTPOUII Ha IIBEVHIN
MallIVHi, IIT0 BUKOHY€E CTPOYKY JBOXHUTKOBOTO YOBHMKOBOIO CTiOKa.

1.2. Bungimmi i 3anmcatv KOHQIIIKTyOUY IIapy eJIeMeHTiB: BUpiO
— iHcTpyM™MeHT.

[puxaad. Bupobu — cmouybani mamepiasu; IHCMpYMeHmu — MexaHi-
3MU 204kU 1 4HoBHUKA Bi0N0BiOHO 3 BepxHboio | HUXHBOIO HUmKow. TexHoao0eiuHa
cxema ymbopenns 06oxHumxoBoeo wobHukoboeo cmibxa Bxaouae HacMynHi oc-
HOBHI onepayii (puc. 2.21): npoxoobanHs mamepiary e0akow npobedeHHs Hum-
Ku depe3 mamepias; YymoBopeHHs nemai 3 HUMKkU 20AKu; 3axonieHs 6 posuiupen-
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HA nemAi HOCUKOM 4oBHuKa; 006i0 nemai HABKpYyeu WNYAvku; 3amacy6anns Hu-
mox cmibka; npocyBanus mamepiary Ha Beauuuny kpoky cmibxa [63].

Puc. 2.21. Cxema ofepXaHHs
IIBOXHUTKOBOI'O YOBHMKOBOTI'O CTiOKa

1.3. Cxiractit Tpadiuni cxemn TexHiuHmx cymepeusnocret TC-1 i

TC-2.

[puxaad.

TC-1: uacmiuie synunAmMU MAWUHY i KOHMposto8amu Micye posmauly-
Banna 6Yy34i6 nepensemenna HUMOK i Npu HeobXiOHOCMI peey06amu Mexawis-
Mu nodaui Bepxrvoi i HUXHBOT HUMOK (puc. 2.22, a). Sxicmy BuKOHAHHA MeXHO-
A0eiuHoi onepayii 3'eOHaHHA demasnell npu yvoMy NIOBUUYEMBCA, AAe SHUXKY-
emvca  npooyKmuBHicmy;
Puc. 2.22. CxeMy TeXHIUHMX CyIIepeYHO-
a B’ cTen: 4 — IIiIBUIIY€ThCA AKICTb, aJle
A 3HVDKY€TBCS MPOIYyKTUBHICTE
BUKOHAHHSI TeXHOJIOTiYHO}I omlepallil; 6
'\...\ — He 3HVDKYETBCS IIPOAYKTVBHICTD, ajle
—~v-~B MOTiPINY€ThCS SIKICTh; A — MeXaHi3MI
peryIIIoBaHHS HaTATHEHHS BEPXHBOT i
6 e ——— E' HVDKHBOI HUTOK; b 1 b' — BigmoBimHO
idd HOpMaJIbHa i HU3bKa SKiCTh
HepervleTeHHs HUTOK; BiB' —
B BiATIOBimHO HM3bKa i OUTBII BMICOKA TIPO-
OYKTMBHICTD ITpOLIeCy 3'€MHaHHI
neTajien

TC-2: peeyatobanna mexanismi6 nodaui bepxnvoi abo HUXHLOI HUMKU
npobodumu mirvku npu noabi decpexmib 3'eonanna (puc. 2.22, 6). Ilpu yvomy He
3HUKYEMBCA NPOOYKMUBHICY, a4e NOIpUYembCa AKICHb 3' €OHAHHA demanel
Bupody.
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1.4. Bubpartu 3 mBox cxeMm KOHIIKTY (mmB. puc. 2.22) Ty, 5Ka 3a-
Oesreuye sKHaVIKpalle 3AiVICHEHHS TOJIOBHOIO BMPOOHMYOIO IIpoIlecy
(ocHOBHOI (PYHKIIIT TeXHITHOI CTICTEMM, BKa3aHOI B yMOBaX 3a/adi). Bkasa-
TV TOJIOBHUTI BUPOOHMYMI IIpolIec.

Ipumimxa. Bubupatouu 00ny 3 06ox cxem KoHGpaixmy, mu BubUpacmo i
00uH 3 06ox npomusexHux cmanib incmpymenmy. Iodarsuie pivienHs nobure
oymu npub'asano came 00 yvozo cmany. APB3 6umaeae 3aeocmpenns, a He 3e4a-
Okybanna KoHPATKIMY.

Ipukaad. Toarobua ynxyia cucmemu — BucoxoAxicHo cnoayuamu Oe-
mani 3 mxkanunu abo wikipu. Tomy caid Bubpamu TC-1, ocxirvku 6 yvomy Buna-
0xy 3abe3neuyemuca Ni0BueHHA AKOCT BUKOHAHHA MeXHOA0IUHOT onepayii.

1.5. INocwrrTyt KOH@ITIKT, BKa3aBIIVI IPaHWIHUN eKCTPeMaTbHI
CTaH (fifo) eleMeHTIB.

IIpaBuao :6isvia uacmuna 3aday micmums KoHpaikm muny «ba-
2amo esemenimiB» («cUAbHUIL eseMeHm» — «CAADKUIL eaeMeHm» i M. iH.).

Konudrikr Tmy «Mamo ejleMeHTiB» HIpu IIOCIWIEHHI HeoOXimHO
HPUBOAVTY OO OFHOIO BUIIALY — «HYJIb eJleMeHTiB» («BincyTHin erre-
MEeHT»).

Ipukaad. Baxcamumemo, 10 3aMicis nepiodutHo20 Hacmoeo KOHMpoAo
axocmi nepensemenns Humox 8 TC-1 6xazanutl besnepepBHUTI KOHIMPOAD.

1.6. 3ammicatv popMyITIOBaHHS MOMIeENTi 3afadi, BKa3aBIIM KOHQITIK-
Ty[o4y Iapy; HocwieHe (OpMyJTIOBaHHSA KOHJIIKTY; IO HOBMHEH 3pO-
Oy [1 BUPpIIIEHHS 3a/1adi ikc-eJIeMeHT, SIKMV BBOIWUTHCS (IIIO BiH Mae
30eperTi i 0 Ma€ yCyHyTH, IIOJIIMIITNTY, 3a0e3rmednTit i T. 11.).

Hpumimxa. Ixc-esemenm ne 0008's3x060 mae Oymu sxowcy HOBow peuo-
Bunnoto uacmunoio cucmemu. Ixc-eremenm — ya smina 6 cucmemi. Bin mosxe
xapaxmepu3ybamu, HaANpuxAaod, 3Miny memnepamypu abo azpeeamuozo cHaHy
AKOICL Hacmunu cucmemu abo 306HiuHb020 cepedoBuiya.

[puxaad. ani mamepiaiu, wo cnoAyuaomscs, i iIHCHmpymermu, o bes-
10cepedHbo 3 HUMU 63aeMO0iI0mb: 204Ka | HoBHUK Bi0N0BIOHO 3 BepXHBOW 1 HUXK-
Hb010 HUmxkoto. besnepepBruuil konmpoaw sxocmi nepeniemenna Humox Gidomu-
Mu cnocobamu Bukaouae noaby degpexmi6 abo Opaxy, ase 6 moi xe uac He 3a0e3-
neuye xopouiozo 3'eoHanma demaseil. Heobxiono snatimu maxuil ikc-esemenm,
Akuil, 3bepieatouu 30amHicmb cucmeMu chosyuamu Oemani, 3abesneuybab Ou
besnepepBHuil KOHMpOAL AKOCMI nepensemenua Humok 8 cmpouyi 6 npoyeci
BukoHAHHA MexHoA02iuHOT onepayii, a, omke i Bucoxy npodykmubHicme.
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2.3.2. AHaJis momerti 3agavi

3abesneuye 001K HasIBHUX PecypciB, sSIKi MOXKHa BUKOPVCTOBYBaT
Hpu pillleHHi 3a]a4i: pecypciB MpoCTOpy, Yacy, PeYOBMH i ITOJIiB.

2.1. BusHaunTy onepaTVBHY 30HY, III0 € IIPOCTOPOM, B MeXaX AKO-
To BMHMKAa€e KOH(IIIKT, BKa3aHWII B MOfesIi 3a7adi.

[puxad. B 3adaui npo xonmpoas axocmi 3'eOHanua demaneti onepamub-
HA 30HA — Ue Miclye 3HAX00XKeHHA BY34iB nepensemenna 6 mobuyi mamepianié,
W0 CHOAYHAIOMbCAL

2.2. BusHauMTI OIepaTMBHMII Yac, TOOTO HasBHI pecypcy dYacy:
KOHITIKTHe i 9ac 70 KOHIIIKTY.

[puwad. B 3a0aui npo be3nepepbruii konmposs Axocmi 3'€OHAHHA Oe-
masei onepamubHuil YAC € YACOM, NPOMAOM AK020 BY34U nepeniemenHs 3Mi-
wytomscs  Beopy abo B6rHu3 1000 cepedunuy cmouybanux mamepiasib na 6cma-
HoBaeny Beaununy (Hanpuxaad, Ha 1 mm).

2.3. BusHaunTV pe4OBMHHO-IOJILOBI pecypcu 2 CrCTeMU, 1110 PO3-
IJISAEThCS], 30BHIIITHBOTO CepeIOBIIa, BUPOON i CKIIaCTM IX CIIVICOK.

Ilpukaad. B 3a0aui npo konmpoaw axocmi 3'€OHaHHA Oemanetl 002y
abo G3ymms gpieypyroms Hacmynwi penobunu — demani (K— 6upib), wjo cnoay-
uamsca, BepXHA | HUXKHA HUMKU 3 MEXAHISMAMU 20AKU 4oBHuxa (B — in-
cmpymenm), mexaniuna dia 6i0 npubody (I — mexaniune nose). Mamepiaivro-
104v06i pecypcu 8 danomy Bunadky — ye dodamxoBi pewobunu i (abo) nose, 1o
0o3boas€ Busnauamu micye 3Haxo0xenHs 6y3ni6 nepensemenns ycepeduri oema-
Jeil, AKI CHOAYHAI0MbCSL.

2.3.3. BusHaueHH imeaJIbHOIO KiHIeBOTO pe3yabTaTy
i ¢izmaHOI cynepeuHoCTi

®opwmyrmoeThed ineanpHe pimeHHs (IKP) i BusHadaeTses disnaHa
cynepeusicts (PC), mo 3aBaxkae gocsrHeHHIo IKP (puc. 2.23).

3.1. 3ammcaru dpopmysosarusa IKP-1: ikc-eteMeHT, abCcoIOTHO He

YCKJIQJHIOIOUM CUCTEMU i He BUK/IVMKAIOUM HIKIJJIMBUX ABUIL, YCyBa€ IIKi-

2 PeyonuHO-0T60BI pecypen (PITP) — Iie pedoBHHE i OIS, sKi BXKE €
a00 MOKXyTh OyTH JIETKO OTPMMaHHUi 32 yMOB 3aaadi. AHami3 PIIP Ha eram 2.3¢€
TOTIEPETHIM.
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IUIVBY Oifo (BKasaTW fKy) IPOTSTOM OIIepaTMBHOIO Yacy B MeXKaxX oIlepa-
TMBHOI 30HM, 30epiraroum 34aTHICTh iIHCTPYMEHTY BMKOHYBaTV KOPVICHY
Iifo (BKa3aTu SIKY).

Hpumimxa. Oxpim xougpaixmy «wixioiuba 0ia no8'asana 3 xkopucHoro 0i-
€10», MOXAUBI i iHwi KoHpaikmu. 3a2aivHe 3HAueHHA popmyarobans IKP: npu-
00anHA KopucHoi Axocmi (abo ycyHeHHA wikioAuboi) He noBunHe cynpobooumuca
noeipuieHHAM iHuux axocmet (abo noaboto uwikioauboi Axocmi).

[puxaad. Ixc-esremenm, abcoatomHo He yckaadHowuu cucmemu i He Bu-
KAuKkaouu wxioaubux Auwyi, ycybae noeany Axicms HumxoBoeo 3'cOHaHHA Oe-
manei Bupody wisraxom OesnepepBHoe0 KOHMPOAIO nepenenmenHs Humox 6
cmpouyi i c60euacHoeo peeyA0banHa MeXanizMy nooaui HUMKY 204kU, He 00nyc-
KAOUU 3HUNKEHHA NPOOYKMUBHOCII HA 0AHIN MeXHOAOIUHIN onepayil.

Buxiona
3a0aua
Dono mexuiunux
piuiensy
Odpoodnena
| 3a0aya

Dopmynioeanua .
IKP Busenenns mexuiunux

npomupiu

Peanvha
cucmema

Toeanvna
3a0aya

Texuniune npomupiuysa
i 1020 npuyunu

|— Hpuitomu ycynenna

mexHiYHuX npomupiu

Piwenna
3a0aui

Puc. 2.23. Cxema BUsIBJIeHHS i yCyHeHHs TexHi4HOI cynepedHocTi B APB3
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3.2. ITocrmru popmymoBanHs IKP-1 mogaTKoBoOIO BMMOTOIO: B CHI-
CTeMy He MOXXHa BBOAWTV HOBi peUoBMHM 1 MO, HeoOXimHO BUMKO-
PVICTOBYBaTVI MaTepiaJIbHO-TIONIBOBI PeCyPCIL.

[puxaad. B 3adaui 3 nidBuwjenns axocmi Humxoboeo 3'eonanna demarei
€ Bupib, incmpymenm i mexauniute noie. B cucmemy, wjo 6ukonye ocnobHy yH-
Kyito, He nompibHo 66o0umu HoBi peuobunu i N0AA, a iKC-eAeMeHIM NOBUHEH 3a-
besneuumu BuKoHaHHA YHKYIT KOHMPOAIO 1 peeya108anns.

3.3. 3anmcatnt opmysroBaHHS (Pi3MUHOI CyIIepevHOCTi> Ha MaK-
POpiBHi: oIlepaTVBHa 30Ha IIPOTATOM OIePaTMBHOIO Yacy ITOBMHHA MaTW
disvaHMT MaKpocTaH (BKasaTy SIKWM, HaIpukiIam «OyTu OLIeII raps-
uyIM»), 00 BUKOHYBaTU OJHY 3 KOH(JIIKTYIOUNX [Iii1 (BKa3aTu 5KY), i 1mo-
BUHHA MaTy HNPOTWIEXKHUV (Pi3aHMII MaKpocTaH (BKa3aTw SIKWV, Ha-
HIpUKIIaL «Oy TV XOJIOTHO0»), 1100 BUKOHYBATU iHIITY KOHIIIKTYIOUY IIif0
abo BuMory (BKasaTu sIKY).

Hpumimxa. Hpukaad. Onepamubua 3ona nobunna 6oa00imu Bracmubic-
miw koumpoaoBamu micye posmauwybanus Bysaib nepensemenns BepxHvoi i HU-
JKHBOI HUMOK Yycepeduni cmouyBanux mamepianif i e nobunna oarodimu yieto
Bracmubicmio, w00 3HAUHO He YckAaOHIOBaMY CuceMy | He 3HUKYBamu axocmi
3'€0nanns demanetl.

3.4. 3ammicatv popMyITIOBaHH: (Pi3UIHOI CyIIepedHOCTi Ha MiKpo-
PiBHI: B OIlepaTMBHIV 30HI HOBMHHI OyTV 9acTMHKM pedoBMHM? (BKa3zaTu
ix ¢isyaHMM cTaH abo i), mob 3abesneunTnt MakpocTaH (BKasaTH Te,
III0 BUIMAra€eThcs 3a 1103. 3.3), i He MTOBMHHO OyTM Takmx 4acTMHOK (abo
IIOBMHHI OyTV 9acTMHKM 3 IIPOTWIEKHWMM CTaHOM abo miefo), 1100
3a0esreunTt  iHIIMIT MaKpocTaH (BKasaTW Te, IO BVIMaraeThbcsA 3a II03.
3.3).

[puxaad. B onepamubuini 3oni noBunni bymu OpidHi uacmunku pewobu-
HU, w00 3abesnewumu KOHMpoAb Micys posmauwybanus 6ysaif nepensemenus
BepxHvoi i HUXHBOT HUTOK YcepeOuni cmouyBanux demanetl, i He NOGUHHO OYmU
makux acmurox, wjo0 He yckaaonwobamu 00poda06arozo Bupody.

Y6aea. Tpu nepwi 610xu APB3 icmommno nepebydoByromse nouamn-
K08y 3adauy. Ilidcymox yiei nepebydoBu nioBodums nos. 3.5. Ckaadarouu

% i3sn4HOI0 CYMEePEUHICTI0O HA3HBAIOTh IPOTHIICKHI BEMOTH 0 (hi3HaHO-
ro CTaHy ONEPATUBHOI 30HHU.

* YacTHHKM MOXKYTh BHABHTHCS MPOCTO YaCTHHKAMH PEUOBHHH, YaCTHH-
KaM¥ PEYOBHHU B MOEIHAHHI 3 SKMMCh 10JIeM 200 (pilie) yacTHHKAMH TIOJIS.
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gopmyatoBanna IKP-2, odnouacto odepkyemo Hoby 3adauy — gizuuny.
Hadaai mpeba BupimyBamu came yto 3adauy.

3.5. 3ammcatyt popMyITIOBaHHS iflea/IbHOTO KiHIIEBOTO pe3yJIbTaTy
IKP-2: oniepaTiBHa 30Ha (BKa3aTw) IIPOTSTOM OIlepaTVBHOIO 4acy (BKasa-
TV) ITOBVIHHA caMa 3a0e3IleuyBaTy IIpoTWIeXH pisuduHi Makpo- abo Mik-
pocTaHM (BKa3aTh).

Ipuxaad. Bepxus numwxa, sanpabaena 6 204xy, 3a 00NOM02010 MEXAHIZMY
ii nodaui cama 3abesneuye nobeprenns 6y3ai6 nepenemenua bepxnvoi I HUMKHLOT
Humox 6 cepeduny mobuyi demaseii, w0 CnoAyHaomvcs, y pasi ix 3cyby uj000
14020 NOAOKEHHA.

2.3.4. Mobimi3aris i 3acTocyBaHHS pe40BUMHHO-II0JIbOBX
pecypciB

3mivICHIOIOTECST IUTAHOMIpHI oIleparmii ITo 30UIBIIEHHIO pecypcis:
posmrsamaroreest noxigHi PIIP, omepxysaHi Marbke 0€3KOIITOBHO IIUIIXOM
MiHiMaJIbHMX 3MiH HasIBHMX pecypciB.

4.1. MeToz MOIeOBaHHS «MaJIEHbKMMM JIIOAVHKaMm» (MMID):

a) BuKopwucrosyoun Meror MMJI nobynyBsatu cxeMy KOHMITIKTY;

0) 3MiHWTHK IIIO CXeMy TaK, o0 «MasleHbKi JIOOVHKW» TisIn, He
BUK/IVKaIO4V KOHIIIKTY;

B) TIepeviT 10 TeXHIYHOI CXeMTL.

«KondutixTytoui BuMorm» — 1le KOH(IIKT 3 Mopesi 3amadi abo
IpOTWIIEeXHI (Pi3vvHI cTaHM, BKas3aHi B 11o3. 3.5. T7IMOBipHo, Kpallle OCcTaH-
He, ajle TIOKM HeMa€ YiTKMx IpaBWJI Iepexofdy Bin isndHol 3amadi (11o3.
3.5) mo MMJTI. Jlermre marmoBaTtyt «KOH(IIIKT» B Mofesti 3afgadi. [1os. 4.1, 6
JacTo MOXKHA BMKOHAaTM, CYMICTMBIIM Ha OJHOMY MaJIlOHKY 7IIBa 300pa-
JKeHH:I: IoraHa i1 xopolia [is. fIKimo 1ozii po3BuBaoThbCs B Yaci, JOIUIBHO
3po0NTM AeKiTbKa ITOCITIAOBHMX MaJTIOHKIB.

[puxaad. «Masenvki a100unku» - BusHAuAIOMb cepeOuUHy cmouyBanux
mamepiaaif, cnocmepiearms 3a micyem posmauiybanns Bysaib nepensermenus
HUumox 6 ix mobuyi i npu Gioxusenni yux 6ysai6 6nus abo Beopy 1000 cepeduni
HA 2paHutHO donycmumy Beaununy 3sminioloms 0ito Ha Bepxuio HumKy, 6i0nobio-

® Metox MM mossirae B ToMy, 10 KOH(IIKTYIOUi BHMOTH CXEMATHYHO MPE/-
CTaBJISIFOTH Y BUTIIS/II YMOBHOTO PUCYHKA, Ha SIKOMY JIi€ BEJIMKE YUCIIO «MalleHb-
KHX JIFOJAMHOK». 300pakaTh y BUIIISAI «MaJIEHbKHUX JIFOIUHOK CITiJ] TITbKH 3MiH-
Hi yacTUHU Moei 3amadi (IHCTPYMEHT, iKC-€JIEMEHT).
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HO 30iAbuiytouy - abo smeHuiytouy i Hamsaenenus (puc. 2.24). Cymuicms KOH-
haikmy noaseae 6 momy, wjo «MajseHvki AOOUHKU» NOBUHHI 3HAXOOUMUCS Yce-
peduni wapy demasei, w0 cHOAY4AIONbCA, W00 Busnavamu micye posmaulyban-
HA Y3416 nepeniemenHa HUMOK, 1 He NOBUHHI MAM 3HAX00UMUCA, W00 He noei-
puiybamu i He YckAAOHIOBAMU CUCTHEMU.

4.2. SIkiio 3 yMOB 3aj1adi BiioMo, SIKOI0 Ma€ OyTv ToToBa cucTeMa, i
3afjava 3BOOWTBCS A0 BW3HAYEHHS CIIOCOOY OTpMMaHHS Ii€l cucTeMy,
Moxke OyTw BMIKOPWMCTaHWI MeTon «KpokK Hasapm Bif IKP». 3o0paxkarors
TOTOBY CHCTeMY, a IOTiM BHOCSITh B PUCYHOK MiHiMaJIbHY IeMOHCTPYIOUy
sminy. Hanpuxan, sximo B IKP 0Bi meTasii cTukaroTbcs, TO IpU MiHiMa-
sieHOMYy Bifcrymi Bim IKP Mix pgetansMm TpeOa 1mokasatu 3a3op. Burunkae
Iepila 3afjava (MiKpo3amadva): fK yCyHyTM medekT? Bupimenwus Taxol
MiKpo3aadi 3BM9aliHO He BUK/IMKaE TPYOHOIIIB i 4acTo migkasye crocid
pileHHs 3arajabHOT 3a71a4i.

Puc. 2.24. Monernb yrpas/iHHS
SIKIiCTIO IlepeIUIeTeHHs HUTOK 3a
ITOTIOMOTOIO «MaJIEHBKIX
JIIO[TVIHOK»

4.3. BusHaunTy, UM poO3B'SI3yEThCA 3a7lavda 3aCTOCYBAaHHSAM CYMIIITi
pecypcHUX PedoBUHE.

® SIkGu 15t pileHHs MOrIH GYTH BHKOPHCTAHI PECYpPCHI PEYOBHHH B TOMY BH-
DA, B SKOMY BOHU JaHi, 3aJada, IIBH/IIC 332 BCE, HE BHHUKIA O abo Oyma O
BHpIllIEHa aBTOMATUYHO. 3BUYAWHO MOTPiOHI HOBI peYOBHHU. AJie BBEACHHS HO-
BHX PEUYOBHH TIOB'SI3aHE 3 YCKIATHEHHSIM CHCTEMH, TIOSIBOIO TMOOIYHUX MTKIITTUBUX
9uHHKKIB 1 T. iH. CyTh po6oTH 3 PIIP B Giorii 4 APB3 monisirae B Tomy, 106 00i-
HTH 1110 CyNepeyHicTh (K OW BBECTH HOBI PEYOBHHH, ajle HE BBOJIAYH iX).
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4.4. BusHaunTH, UM PO3B'SA3y€ThC 3ajlava 3aMiHOIO HasBHUX pe-
CYPCHUX PeYOBVH, IIOPOXHMHOIO abo CYMIIIIIIIO pecypCHUX PedoBUH 3
ITOPOXKHIMHOIO.

4.5. BuzHaumTy, 4n po3B'd3yeThCs 3a/ada 3aCTOCyBaHHAM PeUOBUH
HOXiTHMX Bil pecypcHMX (abo 3acTOCYBaHHSAM CyMIillm IIMX HOXiTHMX pe-
YOBMH 3 «IIOPOXKHMHOIO»). IToxigHi pecypcm pedoBMHM OmepXyIOTb, Ha-
MPVKIIaZ, 3MiHOIO arperaTHOIO CTaHy HasBHWMX PeCypCHMX pedoBUH. SIK-
110, HaIIpMKJIafl, pecypcHa pedoBMHa BOIa, TO A0 IIOXimHMX BiTHOCATHCS
i 1 mapa. IoximHyMYM BBaKaroTbCs 1 IIPOAYKTWU PO3KJIaflaHH:, pecypc-
HVX pedoBuH. Tak, I BOOM HOXiTHMMM OymyTh BOHEHb i KuceHb. [t
0araTOKOMITOHEHTHX PEYOBIH IIOXiIHI — IX KOMITOHEHTI.

4.6. BusHaunTy, un po3B'd3yeThCs 3ajlava BBeIeHHSM 3aMiCThb pe-
YOBVHV €JIeKTPVWYHOIO I0JI1 ab0 IUIIXOM B3a€MOIi TBOX eJIeKTPUIHVIX
HOJIiB.

4.7. BusHauMTK, UM PO3B'A3Y€ThCA 3a/jada 3acCTOCYBaHHAM IIapu
rojtle — mo0aBKa PeYoBIHY, IO BiAKIMKAETBCA Ha I10jIe (HallpuKIIal, Ma-
THiTHe TI0Jle — depomarepiasl, yiabTpadioseToBe mojae — JIOMIHODOD,
TeIUIoBe II0JIe — MeTaJl 3 aM'sITTIo PopMM i T. iH.).

Ipukaad. dxujo 6 Humxy 66ecmu peuoBuny, Hanpuxaao, gepomaeHimmy
i 3acmocybamu noae Muny penHmeeHibevk020 NPOMIHHA, MO HA expari pobimHu-
U Mosxe bauumu micye 3Haxo0keHHs BY3416 nepeniemenna HUMOK w000 Hare-
CeHUX HA eKpaH Oucnies epanudnux AiHii mobujunu demaaei. [punyunobo ye
Mmoxcaubo. Ilpome 6oHo - mexHiuHO ckaadHe i ekoHOMIUuHO HedoyirbHe. HeobxioHo
npodobxcumu noutyk 6isvus HAOIIHO20 i eKOHOMIUHO20 Memody pilieHHA nocma-
Baenoi 3a0aui’-

! B 1n03. 2.3 posrisayTi HasBHi PIIP. I1o3. 4.3—4.5eigHocsatees g0 PIIP,
MOXiIHUM Bix HasgBHUX. 1103. 4.6 -4acTKOBMI BIOXiX BiJ HAasBHHUX 1 IMOXIITHUX
PIIP: BBO#sATh «cTOpOHHI» mMOJs. [103. 4.7 —11e OAWH BiACTYI: BBOIATH «CTO-
POHHI» PEYOBHHH 1 MOJIA.

8 IToBepHEHHS 10 CTaHIAPTIB BiIOYBA€THCS, 1O CYTi, BiKe B 103. 4.61 4.7.
Jlo 1100 TOIOBHOIO ife€ro Oyno BUKOpucTaHHs HasBHUX PITP — mo mosximBoC-
Ti, YHUKAIOYH BBCACHHS HOBUX PEUYOBHUH 1 MONIB. SIKIIO 3a1auy HE BAAETHCS BH-
pIIIUTH B paMKaxX HassBHUX 1 moxigHux PIIP, 1OBOMUTHCS BBOAUTH HOBI PEUOBUHU
1 moys. BinmbmiicTe cTaHOapTiB SKpa3 1 BITHOCSTHCS 10 TEXHIKM BBEICHHS J100a-
BOK.
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Pimenns 3agaui TmM ineanpHitte, unm Menrttte surpatu PITP. Ipo-
Te He KOXHa 3ajiada posB'sasyeTbcd npu Maiin surpari PIIP. Inoai moso-
IOWUTBCS TIOCTYIIATH, BBOOSYM «CTOPOHHI» peuoBmHM i mosst. PoOwurm 1e
Tpeba TUTBKM Y HiVICHITI HeOOXiTHOCTI, AKIIO HisIK He MOXXHa OOIMTICS
HagsHuMU PTITP.

2.3.5. 3acTrocyBaHHA iHdopManitHoro gpoHIy

Y GaraTtpox Bunangkax 0ok 4 APB3 mpuBopuTs 10 pillteHHS 3a7a-
4i. B Takmx BuIIamKax MOXXHa IIepexonuTi Ao 070Ky 7. Ko X micis 1.
4.7 Bigmosifi HeMae, Tpeba IepenTi 10 OJIOKY 5, KM 3abe3ledye BUKO-
PWUCTOBYBaHHS IOCBiNly, CKOHIIEHTPOBAHOIO B iHdopMarlitHoMy poH/i
TPB3.

5.1. PosrnsgHy T MOXJIVBICTB pillleHHs 3amadvi (y dpopMysoBaHHI
IKP-2 i 3 ypaxysannaam PITP, yrounenmx B 65101 4 3a crangapramu® [55].

5.2. PosmystHy T MOXIIMBICTE pimreHH: 3amadvi (y dopMyIoBaHHI
IKP-2 i 3 ypaxysauusam PIIP, yrounenux B Osori 4) 110 aHaJIOrii 3 II1e He-
CTaHAApTHUMM 3afjadaMy, paHillle BupitteH My 1o APB3.

Hpumimxa. Ilpu HeckinuenHOMY pisHOManimmi 3a0ay BunaxioHuyméa
YUCAO  (PIBUMHUX CYNepeuHOCmel], Ha AKUX «HPUMAIOMbCA» Yi 3a0aui, nopibra-
Ho HeBeauxe. Tomy 3nauna uwacmuua ix po3B'Asyemuvcs no anas0eii 3 THUUMU
300a4amu, W0 MICAMb AHAAOSIUHY Cynepeuricms. 30611 3a0aui Moxyms Oymu
BeavMu pisHUMU, aHAAORIA BUABAAEMbCA NicAA aHAAi3y — Ha pibHi gisuunoi
cynepeuHocmi.

5.3. Po3misiHyTM MOXJIIUBICTE yCyHeHHS (Pi3VUHOI CyIlepedHOCTi
3a JIOITOMOTOI0 TUITOBYIX IIPUVOMIB BupilteHHs disnyanmx mporupiy [10].

IIpabuao: npudamni mirvku mi pinennsa, axi cnibnadaroms 3 IKP
abo npaxkmuuno bau3vKi 00 Hb02O.

[puxaad. Ilo mabauyi, «Bupiwenns gisuunux npomupiu» Bubupaemo,
npunyun 1 — posdirenus cynepeusubux 6aacmubocment 8 npocmopi. Buxopuc-
moByionu yetl NPUHYUN, NPUIMAEMO PiuieHHs, wo napamempu, aKi BUsHaUams
Micye posmawiyBannsa 6Yy3ai6 nepeniemenHa HUMoK, Heo0XiOHO BusHauamu 3a
Mexamu Oemaseil, Wo cnoAy4anmocs. Anaiis npoyecy ymoéopenns 0BoXHUMKO-
Boi wobnuroboi cmpouxu noxasye, wjo Busnauumu micye posmauiybanna 6y31ib
nepeniements ycepeOuHi 0emanet, uj0 CHOAYHAIOMbCA, MOXKHA WAAXOM BuMi-
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probanns Gumpamu BepxHoi i HUXKHBOI HUmMoK. [Ipu HopmarvHil cmpoyyi Bys-
Au, ymboproBani HUMKAMU, W0 NePentimarnmscs, 3Haxo0smovcs 6 cepeduni mo-
6uwji cmouyBanux demanen. B yvomy Bunadxy Gumpama BepxHvoi i HUXKHBOI HU-
mox Ha ymbopenHa cmibka 00HaK06a.

SIKITIO BY3/IM IlepelUleTeHHs IIifl JIi€l0 30BHIiIlIHIX YMHHMKIB, II10
BUITaZIKOBO 3MIiHIOIOTBCS, 3MIIIyIOThCA Bropy abo BHW3 IIOIO CepeauHM
TOBIIII CTOYYBaHMX JleTajleVl, BUTpaTU BepPXHBOI, 1 HIUDKHIN HUTOK Bigpi3-
HAIOTbCS offHe Bif ofgHoro. OTXe, BUMIpPIOIOUM BUTPATV BEPXHbBOI i HIDK-
HbOI HUTOK i ITIOPiBHIOIOUM X, MOXHA CyAWUTU IIPO MicClle po3TallyBaHHs
BY3JIiB ITepeIUIeTeHHsI HUTOK, TOOTO IIpo SIKIiCTh 3'€JHaHH: JeTaslell BUpPO-
Oy 3a IOIIOMOrOI0 IBOXHWUTKOBOI YOBHWMKOBOI CTPOUYKM. SIKIIIO SIKICTH ITe-
peruleTeHHsI HUTOK B CTPOUIli He BiTIOBiJja€ BCTAHOBJIEHVM BMMOTaM, TO
Ha ITiZICTaBi pe3yJIbTaTiB IIOPiBHSHHS BeJIVMUMH BUTPaT BEPXHBOI 1 HIDK-
HBbOI HWUTOK 3[IiVICHIOIOTEH PeryJIloBaHHs MexaHi3My I1ojjadi, HallpuKJIaz,
BEpPXHBOI HUTKW, JIIKBi[JOBYIOUM 3CYB, IO 3'SIBUBCS.

Konmpoavha 6ionobiov:

«I. Cr1oci6 KOHTpOITIO SIKOCTi HepeIrleTeHHsI HUTOK B CTPOUIIl Ha
IIBEVIHIT MaIlIvHi, BIGMIHHWUI THM, 110, 3 ME€TOIO 3iMICHeHHS 00'€KTMBHO-
ro KOHTPOJTIO SIKOCTi IlepervleTeHHsI HUTOK IIifl Yac BUKOHAHHSA TeXHOJIO-
rigHoi oIlepallii Ha MalllMHi, BUTpaTV BepXHbOI i HVDKHBOI HWUTOK Ilepe-
TBOPIOIOTHCSL B CUTHAJIV, SIKi aBTOMATUYHO IIOPiBHIOIOTHCH, 1 3a pi3HULIEIO
CUTHaJIiB IPOBOUTECS OLIHKA SKOCTI MeperuleTeHHsI HUTOK.

2. Croci6 mo 1. 1, BiMIHHUIZ TUM, 1110, 3 METOIO 3[iVICHeHHS IIVC-
TaHIiTHOTO peryJIOBaHHs IlapaMeTpiB IIBeVHOI MaIllHY, sKi BIUIVBAIOTh
Ha SIKiCTB IleperuleTeHHs HUTOK, Pi3HUIII0 CUTHaJIiB BUKOPVCTOBYIOTE JIJIA
BKJIFOUEHHsI MeXaHi3MiB, peryJIrolodnx BKasaHi MapaMeTpy IIBeHOI Ma-
IIHM?.

5.4. BukopucropyBaHHs «llokaXumKa 3acTOCyBaHHS (Pi3VTUHMX
edexTiB i gBuIl». PO3ITISHYTI MOXJIIVBICTh yCYHeHHS (i3sMUHMUX Ccyllepe-
YHOCTE 3 7I0T0 JOIIOMOr 000,

% A. c. 310959CCCP. MKI® O 05B 45/00.Crioco6 KOHTPOJISL KaYeCTBa
NepEIVIETEHNsT HUTOK B CTPOUKe Ha ImBeiHo# Mamuue / B. A. IMTummkos, O. H.
T'opaeer. Omy6ur. 09.08.71.

10 posninn «Vkasarens mpumeHeHus Gusnaeckux 5QPEKTOB U SBICHHI»
omy0iKoBaHO B )KypHani «TexHuka u Hayka» (M 1—9. 1981u Ne 3 — 8, 1982)
a TakoX B poOOTI «YKazaTenb (QpU3NYECKUX SBICHUN M 3PPEKTOB VIS pEICHHS

n3obperarenbckux 3agau» / [.B. BopomactoB u ap. -M.: [ITHUMWaTomuudopM,
1979.
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2.3.6. 3miHa i (a00) 3amiHa 3amaui

IMpocTi 3amaui pPo3B'sI3yIOTBCS IUIXOM Oe3I0cepeTHhOTO IIOMIO-
saHHs PC, HarTpuUKIIa PO3AiIeHHSIM CyIlepewIMBUX BJIaCTUBOCTEVI B Yaci
abo B IIpocTopi.

PimtenHs ckj1agHMX 3a7a4 3BMUYAVHO IIOB'SI3aHO i3 3MIHOIO 3HaUeH-
H 3aadi — 3HATTSAM IIepBUHHIX 0OMeXXeHb, 00YMOBIJIEHVIX TICVIXOJIOTi-
YHOIO iHepIi€lo i 70 pillleHHs YSBHMX O4eBUIHMUMMN. /11 IIpaBUIbHOIO
PO3yMiHHS 3a/1a4i HEOOXiTHO 11 CIIOYaTKy BUPIINTI: 3a/1a4i BUHAXITHNII-
TBa He MOXYTb OyTu Bimpasy mocrtasieHi Touno. [Iporec pimmenns, mo
CYTi, € IIpoIiec KOpeKTyBaHH: 3afadi.

6.1. SIxmo 3amada BUpillleHa, HepenTy Bif i3MIHOI BiANOBiOi 10
TeXHi9HOI: cpOpMyIIFOBaTH CHOCIO i JaTV IIPUHIIUIIOBY  CXeMy IIpW-
CTPOIO, II10 3[IIVICHIOE Iem cr1ocio.

[puxaad. I0es piwenna 3adaui (puc. 2.25), wjo posesadacmocs, nosseac 6
momy, ujo HeobxioHo Bumipamu Gumpamy BepxHvoi i HUXHBOT HUMOK, HOPiBHIO-
Bamu odepxyBani cuenaiu i y pasi ix HepibHocmi uepe3 BuxoHaBuuil  npucmpiil
Bnaubamu  Ha mexaism peeyaoBanna HamseHenHs BepxHboi Humxu 6 npoyeci
BUKOHAHHSA MEXHOA02I14HOT Onepayii.

Sx Oamuuru Bumpamu 6epxHboi 1 HUNKHBOT HUMOK MOXYymb Oymu Buko-
pucmanuti Gumiprobarvhi wikibu, kisvys Aki oxonatowmsca, 6ionoGioHo Bepx-
HbOI0 1 HUXKHBOI0 HUMKOI01L12,

ITix wac poboTM mIBEVHOI MaIIMHY B pe3yJIbTaTi Ail CYUI TepTs BU-
MipIoBaJIbHI IIKiBY, KUIBIS, 00epTaroThcsl, 00epTarodn MOIYJISTOPYU CBiT-
JIa, AKi IepeTBOPATh HOBXVHY HUTKM, 110 BUTPA4Ya€ThCs, B KiJIBKICTh iM-
nynecis. CUrHanM Bif, CBITJIOBUMIipIOBaJIBHUX HPUCTPOIB BUTpPaTU Bepx-
HBOI 1 HVDKHBOI HUTOK IOPIiBHIOIOThCA. SIKIIIO BUTpaTV HUTOK He PiBHI,
CUTHAJT BIIXWIEHH: depe3 MiICWIIoBad MOAAEThCS Ha BUKOHABYMI MeXa-
Hi3M, KMV TaKMM, Y/HOM BIDIMBaTMMe Ha IPUCTPIll peryyIroBaHHs HaTs-
THeHHsI BepXHbOI HUTKY, 11100 JIiKBiOBYBaTV pO3Yy3roiKeHHs, 110 3'dBU-

A, ¢. 294887CCCP, MKI® O 05 B 45/00.YcTpoiCTBO [Isi H3MEPEHHSE
pacxolia HIDKHEH HUTH Ha IIBEHHON MAaIIMHE C IICHTPaTbHOIIITYIHHBIM YCITHOKOM
/ B. A. Tumukos, O. H. T'opaees. Ony6a. 04.11.71.

2A ¢ 775208CCCP, MKU® 0 05B 45/00.YcrpoiicTBO Uit U3MepeHHs
pacxona HuTH Ha mBeiHoi Mamune / O. H. Foprees. Omy6:n. 30.10.80.

98



JI0Cd, a, OTXKe, IIOBEPHYTU BY3JIM IlepeIuleTeHHs HUTOK B cepeVHY TOBIIi
CTOYYyBaHMX [I€TaJIevL.

6.2. SIkio BinmoBini HeMae, IepeBipuTH, UM He € POPMYIIIO-
BaHH:A 1103. 1.1 moemHaHHAM OeKUIBKOX pi3HMX 3adad. B 1iboMy BuIIazKy
otig sMiEMTY 1103, 1.1, BUOiIMBIIM OKpeMi 3ajadi I Io4eproBoro BuUpi-
IIIeHHS (3BMYarHO JOCTaTHBO BUPIMINTY OOHY TOJIOBHY 3a7ady).

6.3. SIkiio BiOmoBinmi HeMae, 3MIHWTW 3amady, BUOpaBIIN Ha
eramni 1.4 iHIy TexHIYHY CyllepeYHiCThb.

11 17} .
ee }OI;ZCW;pllzmﬂ ;@ Buronasuii
peeyn HHA T & MeXAaHI3ZM

BEePXHLOI HUMKU

Jlamuurx
eumpamu Iliocu-
BepPXHbOL ) n1oeay
¥

Ilpucmpiu 4 7
NOPIGHANHHS

3

3
3 Hamuux j 2
sumpamu
{ HuorcnwvoOl
; HUMKU
b .
Yoenux

Puc. 2.25. CTpykTypHa cxeMa IPUCTPOIO aBTOMAaTUYHOTO PeryIIOBaHHS
SIKOCTI IlepeIuleTeHHs HUTOK:

¢ — 3aBHaHHS, ¢ @, — CUTHAIIM, TIPOIOPIIiVHI BIOIIOBITHO BUTpaTaM
BEPXHBOI 1 HVDKHBOI HUTOK; AP — BinxvleHHS pisHUIN CUTHAIIB; @5 1 @
Bi/ 3a/1aHOTO 3HaUeHHs; [{ — peryJIooya JIisd.

Ipukaad. Texniuny cynepeunicms cmocoBHO 3a0aui, o po3eAa0aenbCs,
MoxHa 6ya0 0 cgpopmyaroBamu i 6 nacmynHomy Bueandi. dano cmouybani ma-
mepiaau, eoaxa i 4oBHux 3 Humxamu. Loaka i woBHUK 3 HUMKAMU MAOMb 30aM-
Hicme cnoayuamu Oemani 6upoby, ate He 3abesneuyiomv nobeprenusa Bysiib,
ymBoprobanux 6epxHboio i HUKHBOW HUMKAMU, W0 Nepeniimaiomscsa, 6 cepedu-
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HY moBuji demanet, w0 CNOAYUAIOMbCA, Y pasi ix 3cyBy Brus abo Beopy 14000 yiel
cepeduru nio diero Bunadxkobux YuHHUKIB.

6.4. SIxmio BiAmoBini HeMae, ToBepHYyTMCS Ho mo3. 1.1 i HaHOBO
cpopmystroBati 3azavy, BimHicmm i mo Hamencremu. Ilpu HeobOximHOCTI
TaKe ITOBepHEHHS CKOIOIOTh KiJIbKa pasiB — 3 IlepexoioM /10 HaflCucTeMu i
T.1.

Hpurxaadu:

1. O0sie Bueomobaamu uisaxom OesnocepedHv020 nepembopeHHs BuxioHo-
20 noaimepHoezo mamepiary 6 eomoBuil Bupid (HanueHHs NoAIMeEPHO20 Mamepi-
asy Ha ghopmu, noAimepusayis Ha gpopmu 6 posuuni i m. n.).

2. 3aminumu Humxobuil cnocié 3'€Onanna demaieil o0sey abo 63ymms.
Hanpuiaad, sacmocybamu xaetiobi, 36apni i inuii memoou 3' OHanuA Oemaiei.

2.3.7. AHasi3 cr1oco0y ycyHeHH:A (pi3MIHOI cynepeqHoCcTi

3iVICHIOEThCA MepeBipKa SKOCTi oflepKyBaHOI Bignosigi. PDisyana
CyIlepeyvHicTb ITOBMHHA OyTM yCcyHeHa Marpke imeansHo. Kparte BurpaTn-
T JIOIAQTKOBUV Yac Ha OTPVIMAHHS HOBOI, OUIBII CruIbHOI, BiIOBiIi, HiX
IIOTiM TOBro OOpOTVICS 3a TIOTaHO BIIPOBaIKyBaHy CJIA0Ky ifero.

7.1. Konrpons Bifgnosigi. PosmisHyT pedoBMHM, IO BBOIATHCH, i
nonsa. Ym MoXHa He BBOAWUTM HOBI PedOBMHM 1 IIOJIS, BUKOPVICTABIIIN
MIIP — nHagsHi i moxigHi? Y1 MoXHa BUKOPUCTATH CaMOperyIbOBaHi
peuosrHM!3? BBecTM BiANIOBiIHI HOIpPaBKM B TEXHIUHY BilTIOBiIb.

7.2. IIpoBecTy norepeHIoO OIiHKY OTPVMAaHOIo pillleHHs, Bi/IIIoBi-
BIIM Ha HACTYIIHI IVMTaHHS:

a) un 3abe3nedye oTpuMaHe pillleHHS BUKOHAHHS T'OJIOBHOI BUIMO-
n IKP-1 («EnemeHT cam ...»)?

0) sixa isudHa cyIlepeuHicTh ycyHeHa (i UM yCyHeHO) OTpUMaHUM
pimeHasAM?

B) UM MICTUTBh OTPMMaHa CUCTeMa xo4da 6 ommH go0pe KepoBaHUI
eJleMeHT? SKUM caMe? SIK 3iMICHIOBATU YIIPaBIIiHHSA?

13 CamoperynboBaHi peqoBHHH — Ii¢ TaKi, SIKi ICBHAM YHHOM MiHSIOTH
CBOi (i3MYHI ITapaMeTpH NpH 3MiHI «GOBHILIHIX YMOBI», HAIPHUKJIaJ, BTPa4aloTh
MarHiTHi BJIACTHBOCTI NpH HarpiBaHHi BHIIe 3a Touky Kiopi. 3acTocyBaHHs
CaMOpETYJIIOIOYMX PEYOBHH JI03BOJISIE MIHSTH CTaH CUCTEMH abo IIPOBOJIUTH B

Hilf BUMIpIOBaHHS 0€3 JTOAaTKOBUX MIPHUCTPOIB.
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T) 4M IIpupaTHe pillleHH:, 3HavIeHe I «OTHOIIMKIIOBOI» MOMeTi
3apadi B peaJIbHMX YMOBaX 3 OaraTbMa OVIKIaMI?

SIKIIIo oTpMMaHe pillleHHS He 3a0BOJIBHSIE X04da O OTHOMY 3 KOHT-
POJILHUX NWTaHB, ITIOBEPHYTHCS 10 1103. 5.1.

7.3. TlepeBipuTui (32 HaTEHTHUMM HaHUMM) (POpMaIbHy HOBW3-
HY OTPMMaHOrO pillleHHs.

7.4. SIxi min3agadi BUHVKHYTH PV TEXHIYHIT po3pob1ii oTprMaHoOl
imei? 3ammcaTy MOXJIVMBI Mif3agadi — BUMHAXiTHWUIITBA, KOHCTPYKTOPCHKI,
PpO3paxyHKOBi, OpraHisalliriHi.

2.3.8. 3acTocyBaHHA OTpMMaHOI BimIIOBigi

3abesneuyeThcsl MaKCUMaJIbHe BUKOPUCTaHHS pecypciB 3HaVIeHol
ifel, OCKUIBKM XOpollla iflest He TUIBKM BUPpilllye KOHKpPeTHY 3azady, ajie i
Hae€ yHiBepcaIbHII K09 A0 OaraThox iHIMX aHaJIOTi9HMX 3amdad.

8.1. BusHaunTy, fKa Mae OyTu 3MiHeHa HazCycTeMa, B SIKY BXOIUTD
3MiHeHa cycTeMa.

8.2. IlepeBiputn, Ui MoXe 3MiHeHa cucreMa (abo Hazcucrema) 3a-
CTOCOBYBATHCS ITIO-HOBOMY.

8.3. Bukopucratu oTpuMaHy BilIOBiAb OpY pillleHHI iHIIMX Tex-
HIUHMX 3a7a4:

a) ccpbopMmyImoBaTV B y3araJlbHeHOMY BUIVIANL OTPVMAaHWMIA IIPUH-
LI pillleHHs];

0) PO3IIAHYTWM MOXJIMBICTH HPSIMOTO 3aCTOCyBaHHS OTPVIMaHOIO
HOPVHIVITY IIPY pillleHHi iHIIMX 3a71ay;

B) PO3IJITHY TV MOXJIVBICTE BUKOPVMCTaHHS IIPVHIINITY, 3B0OPOTHOIO

OTpUMaHOMY;
r) mobymysaTy MOPQOJIOTiUHy TabIMIo, HaIpUKiIaj, TUILY «pO3-
TalllyBaHHSA YacTMH — arperaTHi cTaHM BUpoOy» — abo «BMKOpwMCTaHIi

HOJIsI— arperaTHi CTaHV 30BHILIHLOTO CE€PeNOBUILA» 1 PO3IIAHYTU MOX-
JMBi IepeOyI0BY BIAIIOBI/I 11O MO3MITiSIX VX TaOINIIB;

1) PO3IIISTHYTHU 3MiHY 3HaMIeHOTO IPMHIINITY IpU 3MiHi po3MipiB
crictemyt (a0o ToIOBHMIX i 9YacTWMH): poO3MipW IIparHyTb HyJId, po3Mipm
IparHyTh HeCKIHYeHHOCTI.

2.3.9. AHanis xony pimeHHs

3abesreuye MigBUIIeHH TBOPUYOTO IIOTeHIialTy iHXXeHepa.
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9.1. IlopiBHATK peaJIbHMUI Xifl pillleHHS HaHOI 3a7adi 3 TeopeTnd-
"M (32 APB3). SIKI110 € BigXWiTeHHS, 3aIMcaT.

9.2. IlopiBHATM OTpMMaHy BilNOBiAF 3 HAaHMMW iH(OpPMAIIITHOTO
douny TPB3 (cranmapty, npuriomu, disnuni edekrn). fkmo B iHDOP-
MaIliiHoMy OH/Ii HeMae TOmiOHOrO HPWHIIMILY, 3alucaTul VOTO B
IIoIIepeIHiT HaKOIIyBad.

[puwad. BuxopucmoByiouu munobi nputiomMu YcyHeHH MeXHIUHUX CY-
nepeunocmeil i mabauyto ix sacmocyBanusa, nepebipumo 3naiidere buuye pinieHHs
3a0aui, wjo posesadaemsca, I1ioBuyenna Axocmi nepeniemens Humox 6 cmpo-
uyi WAAXOM NepioouuHol 3ynunku mawunu 6 npoyeci BuKOHAHHA MeEXHOA02IH-
Hoi onepayii i pecya106anHs beAutuny HAMASHEHHA HUMOK npubooums 0o dony-
CIMUMO020 3HUXeHHA npodyxmubrocmi npayi. B xomipyi mabauyi dodamxy,
ymBopenin nepemunom padka 29 — mounicms 00podku (NOKA3HUK, AKUL He0D-
Xi0Ho nosinwumu) i cmobnysa 39 — npodyxmuBicms (nokasHuk, AKUL npu
YbOMY NOCIPULYENMDCA), 3HAXO0UMO HOMEPU MUNoBUX Nputiomié nodoianHa mex-
Hiunux cynepeunocmi — 10, 18, 32 i 39. 3acmocoByemo bxasani npuiiomu 04
nowyky MoxAuBUx 6apianmib piuienHa 3a0aui, wjo po3eAA0aENbCAL.

IMpuanym nonepenssoro BukoHaHHA (10) opieHTye Ha po3pobKy
1 ycTaHOBKY Ha IIBEVIHIV MAaIVHi CUCTeMM, II0 3a0e3ledye aBTOMaTId-
HVIVI KOHTPOJIb SIKOCTi ITepeIUIeTeHHs BepXHBOI i HYPKHBOI HUTOK B CTPOU-
i i aBTOMaTVIHe perysoBaHH: ITapaMeTpiB IIBEVIHOI MaIllMHY, BIUIVBA-
IOUNMX Ha JKIiCThb IlepervleTeHHs HUTOK. B 1IboMy BUIIagKy pillleHH: 3aJad4i
3BOIIUTHCS 0 IIOUIYKY AaTUMKiB KOHTPOJIIO IIOKAa3HUKIB, 1110 BU3HAYAIOTh
AKICTh IlepeIUIeTeHHs HWTOK B CTPOYIl Ha IIBEeVHIN MaIvHi B IIporieci
BUKOHAHH: TeXHOJIOTiUHO]1 ontepariii. Le pimenHs migTeepKye sHamgeHe
BUILIE.

[TpuHIIMIT BUKOPUCTaHHS MeXaHiuHMX KonmBaHb (13) mimkasye
imeto 3acTocyBaTV BYCOKOYACTOTHY abo yJIbTpa3ByKOBY 3BapKy, SIKIIIO Ma-
Tepiasy, IO CHOJIYYaroThCsd TepMOIUIACTUYHI. 3aMiHa HUTKOBMX MeTOiB
3'emHAHHS JeTasierl BUpPOOIB JIerKol IIPOMMCIOBOCTI [TO3BOJISIE IIEPEUTU
BifJ, ITOCIIiOBHOT 0OpOOKM 110 MapasebHOI. YIIpaBiliHHS SKICTIO 3'€IHaH-
HI He IIpeJICTaBJIsg€ TPYIHOIIIB.

IMpvrrym 3Miay 3abapeireHHs (32) HAIITOBXYE Ha pillleHHs, KO
CTOYyBaHI MaTepiayli Ha Iepioll BUKOHAHHS TeXHOJIOTIYHOI omepariil B
Micni ix 3'egHaHHS 3poOUTH Ipo30opuMI abo Y (papOHMKY HUTOK [J0/jaBa-
T Taki papOyBaIbHI pedoBMHM, SKi J03BOIMIIM O 3a JOIIOMOTOIO CIIellia-
JIBHUX OATYMKIB i IIpwiIajliB KOHTPOJIIOBATY MiClle po3TalllyBaHHS BY3JIiB
IlepeIUleTeHHsI HUTOK B TOBIIi MaTepiajliB, IO CITOTyYarOThC.
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INpvrrmm 3MiEm cTyeHs iHepTHOCTI (39) He Aae imel MOXJIMBOTO
HAaIIpsIMY IIOLIYKY PillleHHs 3a7a4i, 0 PO3ITIAIAEThCH.

AHaJIOriuHy HepeBipKy 3HayIeHOI0 TeXHIYHOro pillleHHS MOKHa
3HIVICHITY 3a JOIIOMOTOI0 CTaHAApPTiB abo disvuHmX edeKTiB.

2.3.10. Omyc HOBOTO TeXHIiYHOTO pimeHHs [77]

BaxwmiBo He TUIBPKM 3HAWTM pillleHHs:, ajle i IpaBWIbHO OO OIIN-
caTm.

OcHOBHVIMM IOKyMeHTaMM, IO BimoOpa’kaloTh CyTHICTH HOBOTO
TeXHIYHOTI'O PillleHH:], € OIMC BMHAXOAY 3 (POPMYJIOI0 BUHAXOAY, a TaKoX
BiANIOBiNHI rpadiuni MaTepianm (KpecjieHHs, cxeMu i iH.).

Ornmc BuHaxo[y BKJIOYa€ HaCTYITHI posaim:

- Has3Ba BMHaxody i xKiIac MixHapomHOI KiTacudikallil BMHaXOIiB
(MKB), mo sIKOro BOHO BiITHOCUTBCST; 00JIACTh TeXHIKM, IO SIKOI BiTHOCUTH-
csi BUHaxif, i mepeBakHa 00s1acTh BUKOPVCTaHHS BUHAXOMY; XapaKTepric-
TVKa aHaJIOTiB BUHAXOMY; XapaKTepUCTVKa BUOPaHOro IIPOTOTHUILY;

- KpUTWKa IIPOTOTUILY; MeTa BMHAXOMY; CYTHICTb BUHAXOMY i 110ro
BigMiTHI (Bif mpoToTHMIly) 03HaKW; Hepertik iryp rpadiunmx 300paxeHb;

- IpUKIIagM KOHKPETHOIO BMKOHAHHS; TexHiKo-eKOHOMidHa
abo iHIIa epeKTMBHICTE; (pOopMyIIa BUHAXOIY.

Has8a Bunaxody. Hasa BuHaxomy IIOBMHHA OyTW TOYHOIO, KOPOT-
KOIO 1 KOHKpeTHOI0, MicTuTH He Oitbire 8 —10 3sHauyImMx CJ1iB, BiATIoBiga-
TV ieBHin pyopuii MKB i KOHKpeTHO yKa3yBaTy, 10 SKOrO POy 00'eKTy
(mpwmcTpin, croci® abo pedoBMHA) BiITHOCUTBCS ITPOIIOHOBaHE TeXHIUHe
PilIeHHST.

Hanpuxian, Ha3Bu AesSKMX BWHAXOMIB JIETKOI ITPOMMCIIOBOCTI
MaroTh BUIJISI: CIIociO popMyBaHHS AeTasien Ofsary'4; mpucTpint myid obi-
rpiBy cromm Horm!%; mipgomBa B3yTTs' criocid TepmMooOpoOKm Haris-

1 A. ¢c. 820792CCCP. MKI® A 41H 27/00/A 41H 43/00.Crioco6 hop-
MoBaHus aetaneit ogex sl / Xoper HItypruens u ap. Omy6i. 15.04.81.

15 A. ¢. 1223883CCCP. MKM® A 43B 7/02.Y crpoiicTBo 1iist o6orpeBa
cromsl Horu/B. H. ®eoktuctos, H. A. Bopo6ber. Ony6i. 15.04.86.

1 A, ¢c. 1266512CCCP. MKI® A 43B 13/14.[ozxousa o6ysu / C. I1.
Anexcangpos u 1p. Ony6n. 30.1.86.
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00’eMHOI 3arOTiBKM BepXy HIKipsSHOTO B3yTTd Ilepel (POpMyBaHHIM'’; KO-
CTIOM JTSL 3aXVICTY JIIOAVIHW Bif] BUCOKOTeMIlepaTypHOI mii (a.c. 1214072),
MeXaHi3M ITeT/ITeTiB IIIBETTHOI MarTHMI 8.

IMopanemmy BUKIIa® UIIOCTPYEThCS Ha NMpukiiafdi a.c. 820792.

Obaacme mexuikuy, 00 akoi idnocumoca Bunaxio, i nepeBaxcna
o06.aacmv Buxopucmobybanuna Bunaxody. Lo yacTHY omnmcy 3BUYAVIHO
TIOYMHAIOTh CJIOBAMM:

«Bunaxig BimHOCHTBCS 110 . . . ». Hanpwuxian, «Bunaxin BigHO-
CUTBCA [0 IIBEVHOI IIPOMMCIIOBOCTI, 30KpeMa IO cI1ocobiB opMyBaHH:S
meTasevt omsary» (a.c. 820792).

Xapaxmepucinuka anai02i6 Gunaxody. I1puBoIsSTECA XapakTe-
PUCTVIKM BiIOMMX paHillle aHaJIOTiYHMX pillleHH] Tiel X 3agaui. Hampu-
KJTafl, cTocoBHO a.c. 820792 xapakTepnicTiKa aHaJIOTiB BimoOpakae HacTy-
nHe. B ocHOBY mpoitecy dopMyBaHHS IIOKIIa/ieHa BIaCTUBICTh aMOPHMX
IIOJTiIMEpiB, 10 SIKMX BiTHOCUTBCS OLIBIICTD TEKCTWIBHIX BOJIOKOH, 3ajle-
JKHO Bif, TeMIlepaTypy 3HaXOOUTHUCS B TPboX (Pi3SMUHMX CTaHaX: CKIIOBU-
ITHOMY, BMICOKO€JIaCTUIHOMY i B'S3KoTeKydoMy (puc. 2.26).

Bimomi cmocobu momaHH:S 00pobioBaHOMYy BUpoOy HeoOximHOI
dopMM IUIIXOM HepeBelleHHs HojliMepy BOJIOKHA i3 CKJIIOBUIHOIO y BU-
COKOEJIaCTMUHUIL CTaH, 3OiVICHeHHS 3a JOIIOMOIOI0 MeXaHiyHOi IIil HeoO-
Has3ad — 3 BUCOKOEIACTMYHOTO B CKIIOBMIHWI CTaH, BYOAIMBIIV HaIMip-
Hy BOJIOTY i oxooausiy Bupib (puc. 2.27).

-3

g 4

s . .
§ 2 3 Puc. 2.26. TepmoMexaHiuHa KpyBa MOHOJIIT-
S HOTO aMOP({HOTO MoJIiMepY:

1 - 30Ha cKJIOyTBOpeHH:; 2 - 30Ha dOpMy-
1 BaHH:; 3 - 30Ha BUCOKOIUIACTUYHOIO CTaHy; 4
- 30Ha BUCOKOTEKYYOro CTaHy

Temnepamypa

7 4. ¢. 1253590CCCP. MKI® A 43B 10/00.Crioco6 TepMo06paboTke
0JIyO0BEMHOM 3arOTOBKH BEpXa KOXaHoU 00yBu nepen popmoBanueM / A. T
Xpurnud u ap. Omy6:1. 7 111.85.

18 A. ¢. 1000499CCCP. MKI® B 05B 57/32.Mexanusm neTanTenci
mBeitHol «marunsl / Y. 0. Dckun u ap. Onyoun. 28.02.83.
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Ormmmcanmmt miporiec popMyBaHHS Ma€ Pi3Hi BapiaHTM 70Tr0 IIpaKTH-
4uHOI pearisamnii. Hampukiag, Ha IpecoBoMy yCTaTKyBaHHI 00'e¢qHaHH:S
«Tencrvma» (I'IP), dbipm «Mevtep» (PPH), «Mortn» (Itamis) i in. Pop-
MYBaHHs JleTaJIeVl OfsATY 3MiVICHIOEThCH IUIIXOM HaHeCceHHs KJIe MiX
HeTaJIAMM, TTOJaJIbIIIOr0 rapsdoro IpecyBaHHd i oxoromKysaHH:. IIporte
1Ievt criocib He 3abe3redye MaKCHMMaIbHOI (POPMOCTIVIKOCTI AeTastent oms-
I'y B IPOLIECi eKCIuTyaTarii

A

: Puc. 2.27. KpuBa 3MiHM TeMIIepaTy-
| pu t BupoOy B Iporieci 1mkity dpop-
|

MYBaHHSI
______ _i. _—
| |
» T
T npecyeanns |
- T - ™ Teiocmox-
_ opmysanns | mysanns

Xapaxmepucmuxa Bubpanozo npomomuny. IIpvBonuThCS Xapax-
TEPUCTVIKA KOHKPETHOTO BiIOMOTO IIPUCTPOIO, CIIOCOOY abo pedoBUHM,
HamOIIVDKI0]1 3a TEXHIYHOIO CYTHICTIO i ITO3UTUBHOMY edeKTy, o Jocsra-
€TBCS, 10 IPOIIOHOBAHOI'O TEXHIUHOTO PillleHHs.

Hamnpukaz, SIK IpoTOTHII MOXe OyTH BOpaHa ycTaHOBKa [T Ha-
HmaHHS dopMu eTasaM opsary — mopetb 19150 o6'eqnanns «Tekcrimar»
(puc. 2.28). TpaHcTIOpTyIOUMII HPUCTPivi 4 OCHAINEHUVI ABOMa CTOJIAMM
VISl pO3KJIaflaHHS HdeTaslell OfsTy. 3a JOoIoMOToo IabIoHa meTasli ofsary
11 3 3 HaHeceHMM MiX HUMM KJIe€M 2 pO3KIIafaloTh TakK, 100 IX po3Taly-
BaHHS Bi/ITIOBiaJIO TOJAIIBIIMM poboumM xomam. s Toro, mob ckiiero-
BaHi [eTay, po3TallloBaHi OOVH Ha OJHOMY, He IepeMilllayIncs, IIif,
TPaHCIOPTYIOUOK CTPIUKOIO po3MillleHa BaKyyMHa ycTaHOBKa. TpaHcIio-
pTyioda cTpidka 3abe3redye momady geTasell B 30HYy MK BEpXHBOIO 5 i
HVDKHIV 7 TIOy IIIKaMU.

IToTiM 3a HOTIOMOT OO0 ITHEBMOITPUBOAY BEPXHs MOAYIIIKA 5 3 eJIeK-
TPOHATPiBOM OITyCKAa€ThCS Ha POPMOBaHi AeTasli, IPUTUCKYE i mpUTpu-
Mye KpoMKM meTastert. [licyist O10KyBaHHS Ipecy BKIIIOUAETHCSI OCHOBHM
Tuck. ITpoTmiexxHa BepxHiN HOAYIIIL CTOpOHa BUKOHaHAa y BUIJIAML I'y-
MoOBOI MeMOpaHI 6, sika IIpuU Mofadi B Hel CTUCHYTOTO IOBITPsl CTBOPIOE
OCHOBHUW TUCK, 1 IPUTHCKYe POPMOBaHi i cKIefoBaHi fgeTasti 10 BepXHbOI
ITOIYIIIKY, III0 Ma€ BiATIOBITHY IIPOCTOPOBY popMy.
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ITicist ckupmaHHA OCHOBHOIO TWUCKY BepXHsd pOpMyBaslbHa IOAY-
IIIKa MiABOAMTECA i Mae HeoOXigHy dopMy i ckileeH] AeTarti 3a OIIOMOTOIO
TPaHCHOPTYIOYOi CTPiUuKM HepeMilllaloTbCs B 30HY OXOJIOIKyBaHHS, e
iKCyIOThCS HIIAXOM IIPOCMOKTYBaHHS XOJIOIHOIO IIOBITPSI.

- . Puc. 2.28. Cxema mpoliecy rapsiaoro

{] i ' e @ dpopMyBaHHSI [1eTasIeN OLSTY
JTTTTT]
12384667 &aﬁuﬂa

Kpumuxa npomomuny. OnucyioTbcs TUIBKM Ti HeIOIIKM ITPOTO-
TUITy, fKi 9acTKOBO abo IIOBHICTIO yCYBalOThCsl ITPOIIOHOBaHVIM HOBVIM
TexHiYHMUM pitteHHsM.  Ommcyoun HedOoJiKM IIPOTOTUILY, CIIifT IT0 MOX-
JIVBOCTI BKa3aTy Ti IIPUYMHY, CJIACTBOM SIKMX I1i Heposiku €. Hanpuxian,
IIpY OMVICAHOMY BHIIe CIIoco0i bopMyBaHHS 3MiHM CTPYKTYPM BOJIOKHA
HeraTMBHO BIUIVBAIOTH, Ha M'SIKICTb i Ipud CTPYKTypM TKaHMH i OmHOYa-
CHO Ha IX eKCIUIyaTalliliHi SKOCTi.

Mema Bunaxody. O6'ekTrBHO i 0OrpyHTOBaHO, O€3 TBep/KEHD pe-
KJIAMHOTO XapaKTepy BVICIIOBIIIOETBCSI MeTa, IpM IIbOMY OO'€KTVMBHICTD
MeTV BU3HAYAEThCs HeOOXiJHICTIO 3a70BOJIeHH s SIKOI-HeOyIb CyCIiIbHOI
oTpeOn. BkasyeTbcst ouikKyBaHWUM ITO3UTUBHUM epeKT Bifl BUKOPVMCTaHHS
IPOTIOHOBAaHOI'O TeXHIYHOTO pillleHHs, SIKUW Ma€ OyTv IIpVMYMHHO II0B'S-
3aHMV 3 O3HAKaMM 00'€KTy BMHAXOAy, IO 3a0e3MeuyoTh JI0ro JOCSTHeH-
HSL.

Hanpukiazg, mMeroro BuHaxomy (a. c. 820792) € MakcumMarpHe 30e-
pexeHHs1 dopMI TeTaslelt 3 MOJIIMePHOT0 MaTepiasly B IIpOIleci eKCIUIya-
Tarril.

Cymmuicmo 6unaxoody i 6iozo Biomimnui (6i0 npomomuny) o3Haxu.
ITpuBogUTECST KOPOTKWMV BUKIIAa[, BMHaXOOy 3 BKa3iBKOIO BCiX iCTOTHMX
O3HaK i BUIUIEHHSAM TUX 3 HUX, AKi BiJIpi3HAIOTh MPOIIOHOBaHe TeXHiuHe
pillleHHs Bim mpoToTwily i oOyMOBIIOIOTh HOBM3HY. TyT moBMHHO OyTu
JIOBeIeHO BiIIOBiAHICTh TeXHIYHOIrO pillleHHs KpWUTEepilo «iCTOTHI Bill-
MiHHOCTI». TexHiuHe pillleHHs 3a7avi IPU3HAETbCA TaKMUM, IO Ma€ icTo-
THi BiIMiHHOCTI, IKIIIO B IIOPiBHSIHHI 3 pillleHHsAMM, BiIOMMMM B Haylli i
TexHilli, BOHO BOJIOJi€ HOBOIO CYKYIIHICTIO O3HaK, IO JIO3BOJIAIOTH
OTpVIMATV TTO3UTUBHU e(DEKT.

TakuMm uMHOM, B IPOMY PO3ITTi BKa3yeTbCd HPUUMHHO-
HaCJTiAKOBUM 3B'30K MK IMO3UTUBHUM e(deKTOM, IO HOCATaEThCs, i CYKY-
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IIHICTIO iCTOTHMX O3HAaK IIPOIIOHOBAHOI'O TexHiuHOro pimeHHsd. Hampu-
KiTaf, I TOBUINeHHS (OPMOCTIVIKOCTI YacTMH OHSTy 3 IOJIiMepHOro
MaTepialy JeTasli 3 HAaHeCeHVM Ha HUX KJIeeM Iepeq, IIpeCcyBaHHsM Harpi-
BalOTh JI0 OTPMMAaHHS TEPMOIUIACTUYHOIO CTaHy KJIel0, a OXOJIOIXYIOTh
ZeTali B IIpoOIleci XOJIOAHOTO MpecyBaHHS 10 TeMIlepaTypu HIDKYe 3a Te-
MIIepaTypy 3acTUTaHHs KIIeo.

Hepenix ¢hieyp epagpiunux 300parxcens. ITprBoamThCS IeperTik Bcix
diryp rpadiunmx 300pakeHb 3 KOPOTKOIO BKa3iBKOIO, I[0 300pa’keHO Ha
KOJKHIVI 3 HUX.

Hpuxaadu wonkpemuoeo 6Guxonanua ONUCYIOTBCS IIPUKIAIMN,
HiATBEPIDKYIOYl MOXJIMBICTh IIPaKTMYHOTO 37iMICHeHHs paxiBIieM IaHol
rajTy3i TexHi9HOro pillleHHS 3 OTPMMAHHSAM IIO3UTMBHOIO edeKkTy mpu
BUKOPWMCTaHHI BCi€l CyKyITHOCTi iCTOTHMX O3HaK BMHaxOAy, BKasaHill B
vioro dpopmysti. Llert po3minn Mae BimMiHHOCTI 3a71€XXHO Bif, TOTO, IIIO OMNM-
CYETBCSL — TIPUCTPin, croci® abo pedoBrHa abo 3acTOCYyBaHHS BiOMOIO
HPVICTPOIO, CIIOCO0Y abo pedoBMHY 3a HOBUM IIpM3HAYEeHHSIM.

Puc. 2.29. Cxema mporiecy XxoJio-
maHOTO (POPMyBaHHS JleTajIen
omAry

Omnmic mpucTporo NOYMHAIOTD 3 OMNUCY VI0ro KOHCTPYKIIT B cTaTHd-
HOMY CTaHi: BKa3yIOThkCsI BCi By3/IM, OJIOKM i AeTajli, IIJ0 CTaHOBJIATL JaHy
KOHCTPYKIIiIO, a TaKOX 3B'SI3KM MDK HUMM; IIPUBOOATBCA IX KpecJIeHHS i
cxeMn 3 IIMPOBMMYM IIO3HAUEHHSIMM Y Mipy IX 3raJyBaHHS B IOPSIKY
3poctasHs. [ToTiM ommcyeTbcs poboTa IpUCTPOIo abo CIIocib 1oro BUKO-
prcTaHHS 3 000B'SI3KOBVIM IIOCWIAHHSAM Ha IO3UIII KpecyIeHb i cXxeM.

Omic crrocoOy IMOYMHAIOTE 3 IeperliKy IIPUITOMIB, OIepartin, sKi
Tpeba 3miVICHUTN I8 HOCATHEHHS MeTU BUHaxomy. [aii BKa3yroTscs pe-
aJIbHI ITapaMeTpy peXnMiB (TeMIlepaTypa, BOTKICTb, TVCK i T. 11.) peastisa-
1if crroco®y i BXMBaHi IpM ITbOMY NIPUCTOCYBaHHSA i pedoBmHM. KiTbKicTh
KOHKPEeTHVX IIpUK/IalliB BUKOHAHHS CIIOCOOY 3ajIeXXWUTh Bill xapaKTepyic-
TUKM 1 KUIBKOCTI BiIMITHMX O3HaK, BKazaHMX y ¢dopmyri suHaxomy. Ha-
NpUKIIaz, Ha puc. 2.29 mpezcrasrieHa cXxeMa IIPOLeCy XOJIOTHOTo dopMy-
BaHH: JleTajleVl ofAaTy. SIK BepxHIO HmeTasib 1 OfsAry BUKOPUCTOBYIOTH Ma-
Tepiasl, mo ckiIagaeTecs 3 100%-ro momiedipHOro IMOBKY, a SK HVDKHIO
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ZeTastb 4 omaTy — MinK/IagKoBy TKaHWMHY, o MicTuTh 50 % mosiedpiproro
BoJIOKHa. Ilepen mpecyBanHAM MiX fgeTansimMu 1 i 4 HaHOCATH Kilent 3 3 Te-
MIIepaTypoio posM'axmenHs 0irs 120°C. IligroTrosieHi TakKMM UYMHOM
netayi 114 opsary HakIagalOTh Ha TPaHCIIOPTYIO4y CTPiUKy 6 i IomaloTh B
KaMepy IIOIepeqHbOTo HarpiBy 2, 1e Aerati 7 i 4 HarpiBaroTh IIpubIM3HO
110 150°C. TTpu nipomy mostiMepHi KOMITOHeHTH AeTaient 1 i 4 miepexofsarhb
B TEPMOIUIACTUYHUI CTaH i Kilert 3 crae B's3kuM. IloTiM TpaHcmopTyro-
YOI0 CTPIUKOIO 6 IIPOBOIATH ITOfasibllle TPAHCIIOPTYBaHHS HarpiTux fde-
tastent 1 i 4 do popMyBaIbHOI cTaHIII 5, poboYa ITOBEPXHS SKOI Ma€ 3BO-
potHy dopmy. TyT Harpiti netasti 1 i 4 3 po3M'SKIIIEHUM MiX HUMU KITeeM
3 3a DOIIOMOTOIO CTVYICHYTOIO TIOBIiTps 3 TvIcKoM IpmormsHo 6(10° ITa mpn-
TMCKAIOTHCA 3a IOTIOMOTIOI0 TIif0Yol sIKk MeMOpaHa TpaHCIIOPTYO4Ool CTpid-
K1 6 [0 XOJIOIHOI poOoUoi oBepxHi popMyBasIbHOL CTaHIII 5. 3iVicHIO-
€TBCS HaJAHHS AeTajIaM, IO CIIOTyYaloThCsl, HeoOXimHoI dopmu i ofgHo-
YacHO IIPOTSATOM [IeKUIBKOX CeKyHJII 1X OXOJIO[PKEeHHs 10 TeMrepaTypu
HYDKYe 3a TeMIlepaTypy 3acTuraHH: Kieo. [Tpu irpoMy xiten 3 3abesmneuye
MinHe 3'eqHaHH: fgetasent 1 i 4. XosronHa poboua ITOBepXHS BigOMpac Bif
netasient 1 1 4 1 xi1ero 3 CTUIBKM TeIUIa, IO BMHMKAE MIBUIOKE IX OXOJIO-
IDKeHHs, 110 3a0e3neuye dikcarmiro orpuManoi dopmu. Ilics nporo mpn-
OVHSIOTH IIOJavy CTMCHYTOTO IHOBITPs, TPaHCIIOPTYIOYa CTpidKa 6 moBep-
Ta€eThCs B IIOYATKOBe TOJIOKEHHs i TepeMilliae crioitydeHi i cdpopmoaHi
netayi 114 go MexaHiuHOro ykiagajibHuKa. HacrymHi gerasi, mo mipgra-
raroTb oOpo0Ili, B 3aJaHOMYy MicIli HaKIaJaloTh Ha TPaHCIIOPTYIOUy CTpi-
UKy 6 i IIpy TpaHCIIOPTYBaHHI 3a371ajIerifgb Harpitux jerasent 1 i 4 3 kame-
pv 2 1o popMyBasIbHOI CTaHIIIl 5 ITOAAIOTh Ha CTaHIIIO 2 IIOMepeqHbOrO
Himirpisy.

TakumM umHOM, Tin 9ac mporiecy dpopMyBaHHS BifOyBa€eThcs IIO-
IIepedHs MiAroTOBKA ITONAJIBIINX IeTasIeVl OfAry, ToOTo obwmmsa poboui
CTyIIEeHI IPaIIOIOTh IIapaJIeIbHO, IO IIPMBOAUTD IO BUCOKOI e(DeKTMBHO-
cTi crioco0y.

Texnixo-exonomiuna abo iHwa egpexmubuicmo. ITpuBonsTHCH
MOKa3HWMKV BUHAXOAy MOPiBHSHO 3 ITOKa3HMKaMVM aHaJIOTIYHMX TexXHid-
HVIX pillleHb, TIOBMHHA OyTHM [aHa OLiHKa IIePBVMHHOIO TeXHIYHOro i IIo-
BTOPHOT'O €KOHOMIYHOTO eeKTy, SIKUV Mo>ke OyTv OTpVMaHWII IIPY BU-
KOPHMCTaHHI IIPOIIOHOBAHOI'O TeXHIYHOIO pillleHHs. SIKIo He IIpeJicTaB-
JIIE€THCSA MOXIIVMBYM BU3HAUUTV €KOHOMIUHY edeKTVUBHICTh, IIOBMHHO Oy-
TM BKa3aHO, SIKi coIlialbHi abo iHII 3afadi MOXe BUMpIIIyBaTM BVHaXIH
(HampmKIIaz, IOJTIIIIIIeHHs YMOB IIpalli, TeXHIKM Oe3mexm i T. f.).
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Hanpukian, 3ampormoHoBaHWMM cIIocid ¢opMyBaHHS [eTaient
omATy i ommcaHWMV BapiaHT 1I0TO peatizamii 3a0e3meduyioTh MiIBUIIEHH:
HOPOAYKTMBHOCTI Ipalli 3aBIsKM BiICYTHOCTI BTpaT 4dacy Ha JIOITIOMiXHi
oIlepallii; yKiIaJlaHHs [leTajlel Ha TpaHCHOPTYIO4y CTPiuKy i ix 3HiMaHH:A
3iVICHIOIOTBCS ITif] Yac BMKOHAHHS OCHOBHVX OIlepalliil — IoIlepeTHbOro
Higirpisy i xomomHOro dopMyBaHHS, MPWYOMY OCHOBHI oOIleparii BVIKO-
HYIOTbCA IapastesbHo. KpiM Toro, 11e11 crioci® 3abesnedye GinbIn BUCOKMI
piBeHb (POPMOPCTIVIKOCTI eTasIer 3 MOJIiMepHOro MaTepiajly B HOPiBHSIH-
Hi 3 IIPOTOTUIIOM, IO IiATBePIKYETLCS pe3yJIbTaTaMi eKCIlepVIMeHTaIb-
HMX IIepeBipoK.

Dopmyaa Bunaxody. lls dopMyra € CKIameHOIO 3a BCTaHOBIIe-
HVIMU IIpaBWIaMU CJIOBECHOIO XapaKTePUCTUKOO, 10 BUpPakae TeXHIuHy
CYTHICTb CaMOIo BMHaxomy. XapaKTepucTyKa BMHAXOMy 3BMYaliHO BUpa-
JKa€ThCs O3HaAKaMM 00'€KTy BUHaAXOAY.

Ipuxaad: «Cnocib dpopmyBanns demaneti 0052y WAAXOM HAHECEHHS KAEIO
MK Oemaiamu, nooasbuioeo npecybanua i 0x0400kybanns, GiOMIHHUTL MUM,
140, 3 Memoto 30epexents popmu demanetl 3 NOAIMePHO20 Mamepialy nepeo npe-
cybannam, 0emani 3 HAHECEHUM HA HUX KAeEM HA2pibaiomb 00 OMpuMaHHa mep-
MONAACTIUYHO20 cmany Oemasei i 6's3komeKy4oeo cmany KAeio, a 0X0400KY0mb
demasi 6 npoyeci X04100H020 npecyBbanHs 00 MeMnepamypu Hux)ue 3a memnepa-
mypy sacmueanua» (a.c. 820792).

IcHyIOTB TlesKi 0cOOIMBOCTI CKJIalaHHS POpMy/IM BUHAXOOy Ha pi-
3HI Buan o0'exTiB. Tak, Hampukitag, y ¢opMyJli BMHaXOmy IPUCTpIl II0-
BUHEH XapaKTepu3yBaTucs KOHCTPYKTMBHMMV O3HaKaMW, TOOTO HasBHi-
CTIO HOBVIX IS TAaHOTO O0'€KTY BY3JIiB, ZleTaJieVi i MexaHi3MiB, B3aEMHMM iX
po3TalllyBaHHSM, HOBUM B3a€MO3B'sI3KOM abo HOBOIO (POPMOIO BimoMmx
JeTajleVi, By3JliB i MeXaHi3MiB, MaTepiaJloM, 3 SIKOrO BMKOHaHa JieTasib,
By3011 abo cam 00'exT i in. IIpm 11boMy opMysia BUMHAXOMy Ma€ XapaKTe-
pV3yBaTy OPUCTPIli B CTATMYHOMY CTaHi, a He B 110ro poboTi.

Y dopmysti BuHaxomy, 1o XapaKTepusye cIiocib, BKa3yloTbcs BU-
KOHaHHS B IIeBHIll TIOCIIIIOBHOCTI Py B3a€MO3B'I3aHMX Al Hajl MaTepi-
aTbHVIM 00'€KTOM i 3a JOTIOMOT OO0 MaTepiaTlbHMX 00'€KTiB, 30KpeMa BUKO-
PUICTaHHS HOBUX OIlepalliil abo IIpMioMiB, HOBUM HOPSHOK YepryBaHH:
BifoMMX TIpuIoMiB abo ormepaliiti, HOBUI TeMIlepaTypHUM, eIeKTpud-
HUV, JacoBuM abo iHIIMI peXXyM, BUKOPWCTAHHS II€BHMX MaTepiasIis,
HPVCTOCYBaHb i IHCTPYMEeHTiB, HeOOXimHVX I BMKOHAHHS IIPUVIOMIB
abo omeparin i iH., 3 IKMX CKJIaHAETHCS CIoci0. Imtoctpartiero mporo € do-
pMyJia BUHaXOMy:
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«Crnoci® BUroTOBJIEHHA B3YTTA'Y, AKMV MOJISATAE B TOMY, 1110 BepX
B3yTTs POPMYIOTh 3 BePTMKAIBHOIO 3aTSDKHOIO KPOMKOIO, IIPUINMBAIOTh
IIO 3aTSDKHOI KPOMKM TIPOUTEOBAaHMI PaHT, M0 Mae b-mromiOHMII mepe-
TUH, IIiCJIs1 YOTO 4O TOPM3OHTAILHO]I ITOJIUIIL paHTa IIPUTOYYIOTh ITiOIIBY,
BiAMIHHMII TUM, 1110, 3 METOIO ITOJIiIIIeHHs eKCIUTyaTallifIHIX BJIacTMUBO-
CTeVl B3yTTs i 3MeHIIeHHs BUTpaTW MaTepiajliB, Ha HeXO[OBil CTOPOHi
IMAOIIBY IO 3aMKHYTOMY KOHTYPY BUKOHYIOTH I1a3 I piKcallii ropm3o-
HTaJIbHOI ITONNIIi paHTa» (puc. 2.30).

Ilepernik HeoOximHMX TOKYMeHTIB IIpy 0POpMIIeHHi 3asiBKU Ha BU-
Haxiz i BUMOTY, 110 HIpey SBIISIOThCS 10 HUX, IIpVBeeHi B poOoTi [98]

Puc. 2.30. Cxema, 1110 JeMOHCTpy€
CYTHIiCTb BUHaxofy 3a a.c. 1227158

KoHTponbHi nuTaHHS

1. Has3siTh OCHOBHI IpyIIv MeTOJIiB pillleHHs TBOPYMX 3a/1ady.

2. JIki ocHOBHI Pi3HOBUAV METOAY «MO3KOBOI aTaku»? B domy ix
BIIMIHHICTB?

3. B uomy mojsrae CyTHICTb METOAY KOHTPOJIbHVMIX €BPUCTUYHIIX
OUTaHb?

4. OxapakTepusy¥iTe MeTOJ iHBepCii K BapiaHT eBPUCTUYHUX Me-
TOZIB y4OOBO-TBOPUOI AisSUIBHOCTI.

5. [laviTe xapaKTepUCTUKYy MeTOIy eMIIaTil.

6. Eranu 3acTocyBaHHs METOJly CMHEKTVKW B TBOPYOCTIi.

7. SIki aconiaTviBHi MeTOIW 3aCTOCOBYIOTBH IIPW PillleHHi TBOPUYMX
3amaq?

8. OxapaKTepusy¥iTe aJITOPUTM MeTOAY POKAIBbHUX 00'eKTiB.

9. Ik 3acTOCOBY€TbCsI MOPOIIOTIYHMI aHaJIi3 B PillleHHi TBOpUMX
TeXHIYHMX 3amad?

9 A.c. 1227158CCCP. MKI® A 43 B 10/00.Crioco6 #3rotoBneHus 00y-
Bu/ JI. U. labenbsckas u ap. Omy6ma. 30.04.86.
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10. dawire xXxapakKTepuUCTMKy MeTOHdy IIOeJIeMeHTHOrO aHasli3y
KOHCTPYKIIilL.

11. B uomy nossrae CyTHICTb MeTOJy HeCATHMHHMX MaTpuilb? fIki
HNPUVIOMM 3aCTOCOBYIOTECS B ITbOMY MeTOfIi?

12. IIo € ocHOBOIO (PYHKIIIOHAJIBHO — BapTicHOrO aHaiisy (PBA)?
Eranm pimenns 3agad 3a gorromoroo GBA.

13. HasBiThk i cTHCIIO OXapaKTepu3yyTe OCHOBHI TUIIOBI IIPpUIIOMM
TOJI0JIaHHS TeXHIYHMX CyIlepeuHOCTeVL.

14. CyTHiCTP MaTPUUHOTO MexaHi3My TUIIOBMX IIPUMOMIB IIOHO-
JIaHHS TeXHIYHVX CyIIepedHOCTe.

15. B uwomy mosigrae CyTHICTh aJIrOpUTMY pillleHHs 3a7a4 BUHaxi-
mumirsa (APB3)?

16. Has3siTe ocHOBHI eTarit APB3.

17. Poskpurire cTrciio mexaHism APB3 Bin aHastisy 3amadi 7o onm-
Cy HOBOT'O T€XHiUHOIO PillleHHs.

18. SIki oCHOBHI PO3[UIM BKIIOUae onvc BUHaxomdy? Buiinite ix Ha
HPUKIIali KOHKPETHOTO BUHAXO/y, OIy0J1iKOBaHOIO Y BiIKpUTOMY ApPYIIi.
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Posmin 3

IH®OPMAIIVIHE 3ABE3IIEUEHHS TEXHIYHOI
TBOPYOCTI

3.1. Indpopmanis
3.1.1. 3aranpHi BimomMocTi

Bimomo, 4Ky BaxIMBy posib Tpa€e iHdopwmallis B TBOpPYO-
KOHCTPYKTOPCBKIiV JIisUIbHOCTI B3arajli i, 30KpeMa, B TeXHiUHill TBOPYOCTi,
MOYVMHAKOYM 3 eTaIly BUCYHeHH: ifel i KiHJalouy OIIHKOIO OTPVMAaHVIX
pesysnbraTiB. He BumagxoBo Oarato y4eHmx, 1o 3aviMaroThcs IIpobrieMa-
MM TBOPUYOI [IisUTBHOCTI, BBaXKAIOTh, 110 mbopuicmy 3600umvcsa 00 3MiHU ado
Bcmanobaeniisn HoBux 368'13xi6 mix bxe nasbrumu Bidomocmsamu [1].

Ingpopmayia - e BimomocTi, 0 € 00'eKTOM 30epiraHHs, IIepeTBo-
PEeHH:I i PO3IIOBCIOIPKEeHHS B CYICTEMi HayKOBVIX KOMYHIKAIIivL.

CrioBo iHdopMallis HOXonuUTh Bill JIATMHCBKOTO CJI0Ba informatio —
pos'sacHeHHs, BuKiIan. Crio4aTky ey TepMiH BiTHOCUBCS [IO BiloMOCTeV1,
IIepeaBaHNX JIFOObMM YCHVM, IIMCBMOBMM abo iHImmMM criocoboM (3a mIo-
IIOMOTOI0 YMOBHVIX CUTHAJIiB, TeXHiUHMX 3acobiB i 1. f.). [IpoTe 3 cepenm-
HU XX CTONITTS iHdOpMallisa - Ile 3araJIlbHOHAayKOBe ITOHSTTS, 110 BKITIO-
4ae€, 30KpeMa, OOMIH BiTOMOCTSIMM MiX JIIO[BMU, JIIOJVHOIO i MAIIMHOIO,
MK PisHUMM MalllMHaMU.

3 BM3HaUeHHs iHdOpMaIllii BMXOONUTH, 110 He BCi BiOMOCTI, omep-
XyBaHI HaM1, MOXKHA BilTHeCTM 110 po3psay iHdopmMariii.

OcaoBHi o3Haku iH@opmaril XXI cromitrs HactyHi [40, 46]:

- 3aBXIM 3HaXOOUThCs (abo 3akpiruieHi) Ha MaTepiaIbBHOMY HOCIT;

- B IIUJIOMy He BOJIOJi€  BJIACTMBOCTAMWM  aIWTUBHOCTI,
KOMYTaTVMBHOCTI i acomiaTMBHOCTI (HO ejleMeHTiB HayKOBOTO IIOBiIOM-
JIEHHS He MOYKHA 3aCTOCYBaTH IIPOCTi IIpaBIIa ajureopn);

- BOJIOfIi€ IIHHICTIO MJIA ofiep>KyBadya (I IIiHHICTb IIOB'gd3aHa 3 Ti€l0
MeTOIO, SIKOI OfIepXXyBad Xode IOCATTV 3a IIOIIOMOToio iHdopmarii abo
AKY 114 iHdopMallis HaHOBO CTaBWITh);

- Mae€ CyCIUTbHY IIPUPOLY;

- Ma€ CeMaHTUYHUI XapaKTep: BOHA IOB'A3aHa 3 IIOHATTSIMU, CMU-
CJIOM, 3Ha4YeHHsM (Ile O3Hadae, 110 HayKoBa iHdopMallisi € MOBHIUM 3B'sI3-
KOM TUTBKM MiX JIFOIBbMM);
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- Ma€ MOBHY HIpupofAy (BOHa IIpuadaBae 3HaUeHHS, CeMaHTIIHU
3MICT TUTBKM B pe3ysIbTaTi abCTpaKTHO-JIOTITHOTO MVICTIEHHS, SIK€ HEMOX-
JIVBe 30BHi IIPUPOTHOL MOBM);

- He3aJIe)kHa B CBOEMY 3MICTI Bill MOBY, Ha $KiVl BOHa BUpaXeHa, i
Bifl BUAY (pi3MIHOTO HOCIs, Ha SIKOMY BOHA 3aKpiIlieHa;

- BOJIOJIi€ BJIACTMBICTIO OMCKPETHOCTI, sIKa IIOXOAWUTH Bif, OVICKpeT-
HOCTi MOBHMX 3HaKiB, 3a JOIIOMOIOIO gKWMX BOHa YTBOPeHa, a TaKOX Bif
«IIEPePUBYACTOCTI» YacOBMIX MOMEHTIB, B $SKi BiIOyBa€Tbcs Bimdy>KeHHS
«KBaHTiB» iH(popMartiil;

- BOJIOJIi€ BJIACTUBICTIO KYMYJITMBHOCTI (KOXXHUI HayKOBeIlb MOXe
i TOBVIHEH poOWTM IIPMPOCTM A0 CydacHOI OyAiBimi Haykw, moOymoBaHOI
3yCVJUISIMU TIOTIepeIHIiX IIOKOJIIHb);

- HesaJIeXXHa Bif 11 TBOPILiB (B IIbOMY HayKoBa iHdOpMallist BigMiH-
Ha Bifl iHdOopMallii ecTeTHUHOT);

- crapie cmenmdidHMM UMHOM (VHeThcA PO HayKOBy iHdopma-
11i0);

- TIOJA€ThCS PO3CITHHIO MO HAayKOBMUX BUAAHHSX 1 TBopax (U 1i
BJIACTMBICTb TiCHO IIOB'd3aHa 3 MpollecaMy AudepeHITiallil i iHTerpariii B
HayIIi).

Haxvm neperik He € ToBHMM. [1poTe 3 HBOrO KOXXHMIT MOXe 3po0m-
TV PSIIT BaXXIIMBUIX IJIA ceOe BUCHOBKIB. 30KpeMa, 3 TOTO, M0 iHdopMariis
He BOJIOAi€ BJIaCTMBOCTSIMY aTUBHOCTi, KOMYTaTMBHOCTI i acoIliaTMBHO-
CTi, BUTiKae, M0 iHdopMariis, Ha TIepIINT IOIIIA, He Malo4l BiTHOIIIeHHS
[0 IUTaHH, SIKe BMBYAETBHCS, MOXe JaTy IIOLITOBX O OPUriHaJIBHOIO
pimesHs mpoOieMm.

OcTtanHs BIacTUBICTD iH(OpPMATIIil CTBOPIOE TOJIOBHY TPYOHICTD B il
BUKOPWVCTaHHS: Y Bci wacy 30ip HeoOxinHOI iHdopMmaril Oys ogHMM 3 ca-
MMX TPYHOOMICTKIMX eTalliB TBOPYOI AisVIbHOCTI

Amnati3 Bciel Macy iHdoOpMallii € Ha IIePIINI OIS, HEPO3B'I3HOIO
rpobiemoro. B 1965 p. pocivicekmmt akageMik A. H. HecmesHOB B miepen-
MOBi 10 OJIHI€l 3 CBO€I KHWUT HaBiB SK IIpUKIIal, TiIOTeTMYHOIro XiMika,
AKU BUTBHO BostomiB Om 30 MoBamu, ymnrtas Ou 1o 40 ronuH B TVOKIEHbD i3
mBMAKicTIO 4 mmyOrtikamil B rogmHy. 3a Beck 1964 pik BiH mpounTas Oom
BCBOTO JIWIIIEe IBaAlATy YacTMHY BCix IIyOJIiKallif, IO IIperCTaBiIsioTh
w1 Hporo npodpeciviamyt intepec [33, 41]. ITpuponHo, 10 B gJaHMM 4ac,
BpaxoBYyIO4l TeMIIV PO3BUTKY XiMii B OCTaHHI JlecATHpiuysl, BiH IIpOYNUTaB
011, HalleBHO, BCOTO OJIHY COTY a00 TMCSYHY YacTMHY BifIIOBIgHMX ITy0-
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sikamin. Ilpote, icHytoTh MeTOmM 300py iHOpMAaIIii, IO ITO3BOJISAIOTE B
AKIVICh Mipi CITPOCTUTM 11 ITOIIYK.

TeopeTrnaHOIO OCHOBOIO iHdOpMaTIil € iHgpopmamuka - HayKa IIpo
3arajIbHi BJIACTMBOCTI 1 3aKOHOMipHOCTI iHdoOpMallii, a TaKoXX MeTomu Il
IIOIIYKY, Ilepenadyi, 30epiraHHs, 0OpoOKM i BUKOpUCTaHHS B pi3sHMUX cde-
pax misstbHOCTI ymogmHM. SIK Hayka iHdopMmaTmka cpopmMyBsastacs 3 IIo-
ssolo EOM. Bximouae Teopito komysaHH: iHdopMariii, po3poOKy MeTomniB
i MOB ImporpaMyBaHH:I, MaTeMaTHUYHy TeOpilo MpolieciB Mepefadi i 06po0d-
K1 iHdopmarrii.

3.1.2. ITomyk indopmamii

Pospobiieni pi3Hi BapiaHTVM IIOITYKOBMX CUCTEM [IJIS 3HAXOIKEHHS
noTpibHOI iHdopMaTii.

Ingpopmayinmno-nomyrxoba cucmema - 11e CyKymHicTb 3aco0iB st
30epiraHg:, MOMIyKy i Braadi 3a 3ammraMy moTpibHOI iHopmaril. ITo-
myK (posMmillleHHs) iHdopwMarlii B iHOPMAaIIiTHO-IOIIYKOBIi cucTeMi
3MIVICHIOETBCSL BPYUHY abo 3a goriomororo EOM BifNoBigHO A0 IpUITHSATOL
iHdOpMaIIiTIHOT MOBY 3a IIeBHVIX IIPaBWI (JITOPUTMY).

INpuxsiany HaMIIPOCTIIIMIX eJIeMeHTiB iHdOopMariTHO-TIOITyKOBOT
cucreMn — 06iOioTednHMIT KaTasor i ocobucTmii KaTasior JritepaTypu. Alre
icHyIOTB estleMeHTM i OUIBIN BUcOKOTO piBHA. OCh HesKi 3 HUX.

B mamwm wac Bci kpynHi 0i0rioTekm MalOTh Yy CBOEMY PO3IOPS-
IDKeHHI cepii mepiogMuHMX BUOaHb, 3BaHMUX pedpepaTuBHMMM 30ipHIKa-
Mmu («Abstracts») i mokaxavkamm craTent («Indexes»).

Pepepamu - 11e KOPOTKi OIIMCY aBTOPCHKMX CTATeVi 3 IIOBiTOMIIEH-
HSIM IIPO Te, XTO iX Harmcas, Koiu i ge BoHM oryOstikosaHi. [TopiOHi pe-
depaTyn HaA3BMYAIHO KOPVICHI TVM, IO CIIOXMBady iHdopMaril sinpasy
CTa€ [CHO, 4 CJIif, IOMY IIPOIISHYTV JaHy CTaTTIO abo ITOCTaTHBO O3Ha-
MoMUTHUCS 3 T pedepaTMBHMM BUKIamoM. [loKaXXuuky HOBIZOMIISIOTH
mIpisBullle, iM'st aBTOpa, Ha3By CTATTi, BUAAHHS i gaTy myOsikamil. ITpore
OIIVCY 3MiCTy cTaTTi TyT HeMae. ToMy He TakK IPOCTO BUPIIINUTY, HaCKUIb-
KV KOPVICHOIO BVISIBUTBCS [IJIS Bac Ta abo iHIa cTaTTs.

Pegpepamubui 36ipnuxku i noxkaxuuxu iCHyIOTb IO BCiX TaIy3sxX
3HaHb. B 11bOMy 3HauUeHHI BOHM HaraJyrOTh €HIIMKJIONedMYHi CJIOBHVIKY i
eHIIMKIIONe/il o pisHMX mpeaMerax. BoHu mpusHadeHi s Toro, mob
IOIIOMOITH eKOHOMMUTY yac. OCKUIBKM IIi BUMOAHHS 3aBXIV MAlOTh iMeHHi
i IIpeJIMeTHI ITOKaXX4MKM, TO He BayXUIMBO, UM 3HA€ETe B IIPi3BUllle aBTOpa i
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Has3By cTarTi un Hi. /11 GUIBIIOCT] TOCIIITHIKIB BasK/IvBa TeMa, a He IIpi-
3BMIIle aBTOpa CTaTTi.

B xoxHin raysi 3HaHHS IyOJIiKyeThCs AeKiIbka pedepaTrBHMX
BUZIaHb 1 IIOKaX4MKIB crati. PedpeparnBHi 30ipHMKM i ITOKaXX4MKM cTaTent
BUXO[ATh a00 pa3 Ha Micsirs, abo pa3 Ha kBapTai (a To i pimme). Tomy
pedepaTmBHMI OIIMC 20O MOBIMOMITEHHS MOXe 3'SIBUTVICS He paHillle, HiX
uepes 1-3 micai micys 1x myOrTiKariii.

[y1s1 Gitbin noBHOI iHdOpMarii HeOOXiTHO IIPOITISIHYTM IIEepe] I10-
YaTKOM PoOOTM caMi OCTaHHI HOMEPM BiTOMMX KypHaJIiB 3 Ti€l clieriaib-
HOCTI, B SKill BU XOd4eTe IIIO-HeOyIb 3pobmTH, OCKiIbKM iHdopMario i
OIIVICK CTaTi 3 HMX ITle He BCTUTHYTh OIyOsIikyBaTn B pedepaTvBHIIX BU-
JaHHSX.

3arasibHOBiIOMY iHdOpMallifo MOXXHA 3HAWTU B Pi3HIl JOBIIKOBIM
jitepaTypi. Ilpore HavimommMpeHimMMM HOBIIKOBUMM BUAAHHAMM € €H-
IIMKJTOTIEIiT i eHITMKJTOTIeIMYHI CJIOBHMKY. Masto 3sHavIeThCs JIIOfIe, sKi O
He KOpUCTyBasmicst Humu xoda 0 gac Bifg vacy. ITpore citim maTi Ha yBasi,
1110 BU/ABLi HEPiJIKO IUIyTaloTh 11i ABa TepMiHN. ToMy 3aIyIsIHBTEe B KHUTY
cami, 11100 ITepeKOHATHCS B TOMY, UMM € KOHKPeTHe BUIaHHS — eHIIMKIIO-
HeOMuHMM CJIOBHUKOM a00 eHIIMKIIomemicro. PisHuIg MK HUMU — B 00Cd-
ry indopmarrii. CJIOBHMKM 3BMYAVHO OTHOTOMHWKW, HeBeIMKi 3a 00'-
€MOM, CTaTTi B HMX — OffHa a0o [IBi CTPOUKML.

Enyuixaonedii, ax npaswio, Oararotomui. OkpeMi cTaTTi B HMX
MOXYTh HaJliuyBaTW JIeCATKM CTOPiHOK. baraTo craTevl B eHIIMKIIOIIeMIl €
BUUEPITHVIM BCTYTIOM B AKYy-HeOyab mpobiieMy abo HayKy.

Exnyixrtonenii OyBaroTh IBOX TUIIIB:

- IIepII MiCTUTB BCi 3HaHH:, HaKOIIMYeHi JIIOACTBOM 1 po3Talio-
BaHi B ajidaBiTHOMY HOPSAKY; KOXKHOMY IIOHSTTIO B HUX BiZIBOIUTECS He
MeHIIIe ab3ally abo [I0Bra IPyHTOBHA CTATTs, HaIlMCaHa BiJOMVM BYEHVIM;

- IPYTUWM — Trajly3eBi eHIIMKIIONe/il, PUCBsIYeHi SKiVICh OTHiV raiy-
31 3HaHb i IO MiCTATH BeIIbMU JOKITAAHY (i 9acTo creriasizoBany) iHdOP-
Mallifo, HallpuKiIaz, « EHIMKIIoIIe i TexHik». SIKIo BU BXe II0Ch 3HaETe
PO IIperIMeT, IO LIKaBUTh Bac, TO ITOIi0OHA EHIVKIIOIENIS JTOTIOMOXKe
BaM PO3IIMPUTY CBOI 3HaAHHS abo po3iOpatcs B crieriaIbHMX IUTaHHSIX.

Ase HampmoxiIamHimry iHdopMmarifo 3 Temmu, IO IIiKaBUTh, MOXKHA
YepIHYTM i3 cIeliajIbHOI JIiTepaTypy, IIPUCBSIYEHiN AaHiM ITpobrieMi.
3Havt 1oTpiOHY iHdopMarito B Oi0mioTeri HOIIOMOXYTH CIIeliasIbHi
KaTaJIory, 1110 BUKOPVCTOBYIOTh TIepeBipeHi uacoM cucTeMm Kilacudikariil
HayKOBOI 1 JOKyMeHTaJIbHOI JTiTepaTypu [39].
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Havmommmperirmoro cricreMoro Klacudikarii B JaHMM Yac € JecsT-
KOBa CrcTeMa aMepuKaHIg Messiga 1101, mpo sKy BiH B 1876 p. omry6ii-
KyBaB KHUTY «Kitacmdikariist i mpeamMeTHMII KaTasIor IS KaTajIorisamil i
pO3CcTaHOBKM KHUT i Gporryp B 6i0imoTeri».

Ines, mo J1eXUTH B OCHOBI CUCTeMU, 5Ky BiH IPOIIOHYBaB B Il
KHW3i, Haj3BMYalHO ITpOCcTa: KOXHa KpyIIHa Trajly3b 3HaHb ITOBMHHAa
oTpumMaTu cBoi HoMepu, Hampuxiiaz, Big 000 1o 999, mpm 11bomy HOMepw,
110 TIO3HAYAIOTh ECATKM, TaKOX MOXYTb MaTW CBOE IIpu3HadeHHs. [1pu
TaKOMYy IIZIXomi, SIK BBaXKaB [1'10i, - Oy/Ib-XTO, IO yMi€ paxyBaTy, MOXe
JIETKO HaBYUTMCS KOPUCTYBATHUCH ITi€f0 CUCTEMOI0. 3apas3 BOHa Ha3Ba€Th-
51 yHiBepCaJIbHOIO AecATKOBOIO Kilacudikarieto abo crmco - YIK.

Bigmosimso mo xacudikamii [1'rol mmidppm rasmysevt 3HaHb 3BefIeHi
B Tabm. 3.1.

Tabsmg 3.1
Kitacudixarop [ 'roi
000-099 Kaurn mpo sHaHHS, HaKOIIMYeHi JTIIOICTBOM: €HITMK-
JIoneil, JOBiTHMKY 1 KHUTM 110 6i01ioTeKO3HABCTBY.
100-199 ®dinocodisi.
200-299 Pesmiria
300-399 Corriortorisg i ekoHOMiKa (TYT ke HaBuasIbHa JIiTepa-
Typa)
400-499 Mosu
500-599 ITpuponHMyi HayKm"
600-699 ITpuxitagHi Haykn
700-799 MucTeITBo, IpOMMCIIN, CIIOPT
Jliteparypa (6araTo 6i0irioTeK PO3MIIIYIOTE B IIbOMY
800-899 Zliarta3oHi He caMi XyIOXHI TBOPYM, a KHUTY ITPO IMUCbMeH-
HVIKIB i IT0eTiB, KpuTn4Hi poboTw, 1oesito i gpamy)
900-999 IcTopis i reorpadia

KoxHa rasty3p 3HaHB, y CBOIO 4Wepry, posfileHa Ha Iigpo3fiuIn.
Hipxdge HaBemeHwU TpuKiiaj, po3noAuty posiny «ITpupogHudi HayKm».

500 - Hayka (3araibHi IMTaHH:).

510 - MaTemaTuKa.

520 - ActpoHowmisi.

116



530 - disuka.

540 - Ximisg 1 T.11.

[aIIIMIMYL ctoBaMM, BCi KHUTY, TP SIKMX ITOYMHAETHC 3 I pm
54, - ipo ximiro. Yum mroBire mmmmdpp, TMM Oisibllie crieliiaizoBaHOO 3a 3Mi-
CTOM € KHUTA.

SIk mpuKkiIanm po3ITIIHEMO, SK BUDVIOaTVvMe Mmdp MimpydHMKa
«Texuiuna TBOpUicTh yuHiB». TexHiuHa TBOPUICTD 3rimHO KiTacudikaTopy
[’ro1 BimHOCUTBCA O Tatysi «[IpukitagHi Hayku» TOOTO MmMdP ITOBUHEH
moumHaTHCs 3 Tpynm 1mudp Bixg 600 go 699. udp 08 B 1boMy psmi Bid-
HOBifae TexHIUHIN TBOpYOCTi i BuHaxigHUITBY. OTXe, BigoMa mHepIiia
Tpu3HauHa 1mdpa - 608. Terep HeoOXiZHO BU3HAUMTVICS 3 TP POM IIiN-
posminy.

Ivdp migposmizy mpocTasiisieTbes Micis mmdpy posaivty. Posmi-
JISIOTHCS BOHM Kparkoto. O4eBUIHO, 1110 KHUTa BiTHOCUTBCS J10 MiApOo3Ii-
7y «3arajibHi IIUTaHHSI», TOMY IIC/IS KpamKM 3TigHO KilacudikaTopy He-
00xigHo moctasuTy mmidp 1. TakvM urHOM, P HaHOI KHUTY BUIIIS-
matviMe TakuM uraoM - YJIK 608.1.

Ycronu B GibrioTekax Ha moymiax My 6aummo mmdpu 'roi. Ha-
BiTh caMa He3BU4ariHa abo crieriaslizoBaHa TeMa 00OOB'SI3KOBO Mae€ Idp.
Imoni KkHMTy MoXXHa BimHecTM IO IBOX Trayry3ey abo Iiinrasyser 3HaHb.
Hanpuxian, mmvidp xkanrn «OCHOBY TeXHITHOTO MOZIEIIOBAaHHSA i KOHC-
TpytoBaHHs» BuIsigaTMe Tak: YK 620.1.57: 620.1.66 (1o x1acmdikaro-
py 620 - TexHika i TexHiYHa TBOPUYICTh B NPUKIaAHMUX HayKax, Imudpa 1
Hic/Is KpalKyM - TaKoX, K i y IonepeqHbOMY BUIIAAKY - «3arajibHi Iu-
TaHH:»). Takvyt moaBiviHMUY D KHUTY HUIKOM HOIIYCTMMMUIL, OCKiTBKM
57 - e mmdp nigposniny «KoHcTpytoBaHH:», a 66 - «MopemosaHHs». B
TaKMX BUITagKax Oi0ioTekapi HaMararoTbcs IeperdavnTy, JIe KHUTY ITy-
KaTMMe 4MTaY, i CTaB/IATh 1i Ha BiAIIOBiIHE MicIle.

Heobxigny irdopmariifo mj1s poOoTr MOXXHA 3HAWTV He TUIBKU B
6ibsiorekax. [i wacTo mMoxma 3i0paTyt IpM BigBimMHaxX Mys3elB, BUCTABOK,
pisHMX 3MaraHb, 3HaVITV Ha Bifeo- i MyJbTUMe[ia-Hociax. MoxHa oTpu-
MaTyM KOHCYJIbTAlIilo Y BU3HaHMX (paxiBIliB B cBoii obsiacti abo B Oynme-
Kax TeXHIYHOI TBOPYOCTi.

He BapTO nymaTtn mmpo Mysei gK IIpO CXOBMINA 3 CKIITHUMM BiTpU-
HaMW, B SIKMX BYICTaBJIeHi JOIIOTOIIHI TexHiuHi arapaTy, sKi B)Xe He MaloTh
Higkol rinHocTi. Lle He Tak. ExcrioHat my3eiB GepexyTp oOMmIMpHY iH-
dopmariiro mpo icropito TexHikmu. TexHiuHI My3el He TUIBKM JE€MOHCTPY-
10T 3i0paHi KoJIeKii, ajle i JoroMaraloTh BimBimyBadaMm po3iOpaTmcs B
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Hux. CaMe icTopist TexHIKM B HaVIIMPIIIOMY 3Ha4eHHI ITpeJicTaBjleHa, Ha-
npukiian, B JloHmoHcEKOMy My3el Haykm (Science Museum) abo IloriTex-
HivHOMY My3el B MOCKBi: BOHM ITOBHIi IIil09UMX €KCIIOHATiB, OaraTo XTO 3
SKVIX TiF04l MOIeITi.

Eaexmponni 3acodu ingpopmayii

B manum vac BesmuesHi MacuBM iHdopMallii po3MilieHi Ha pisHMX
cepBepax B cucreMi IHTepHeT. CTymeHTH i IIKOJISIPi BCe YacTillle BUKOPVIC-
TOBYIOTH 1110 iH(pOopMaIIifo I IMiaroToBKM OoKIamiB, pedepaTis i kKypco-
BUX pobiT. Ha >kasp, gyke 9acTo IIi MaTepiain € aHOHIMHMMM, He MafOTh
HOoC/WIaHb Ha aBTOPIB 3alO3M4YeHMX TeKCTiB 1 YacTO MICTATh ITOMIJIKOBI
BUCHOBKM a0o0 HemepeBipeHy iHdopMamito. e BifgOyBaeTbcs TOMy 1110
posMilTyBaHi B IHTepHeT MaTepiau He IIPOXOIATh OIIePeTHbOIO perieH-
syBaHHs daxisiis. Cepiio3Hi HayKOBi XypHaIM B 000B'SI3KOBOMY ITOPS/I-
Ky IIOCWIAIOTh BCi OTpMMaHi MaTepiasi Ha pelieH3yBaHHS BU3HaHMUM (a-
XiBLISIM, $SIKi BUSIBJISIIOTB 1 IIOBEPTAIOTh Ha JOPOOKY HesKiCHI poboTu.

Bce GisbIlie mommpeHHs B cuUcTeMi elIeKTpOHHMX KOMYHIKalliil Ha-
OyBatoTh TesieKoH(epentii Usenet. Termexkondepenmii (iHmI TepmiHmM:
KoHdepeHTIIil, exv1, PopyMu, «KPyIyli CTONM») IMpU3HaveHi I OTpUMaH-
HsI OCTaHHIX HOBWH, 3HaVIOMCTBa 3 JIFO[BMU 3a iHTepecamu, oOMiHy imes-
MM i IyMKaMmM, OTPVMaHHS HeoOXiHMX KOHCyibTamin. B cucremi InTep-
HeT OaraTo MepeXX Ha/IaloTh KOPUCTyBadaM KOH(epeHIlil, ajte HartOuIbITy
Pporb TpatoTk KoHepeHtril Usenet.

Kondepentiro MOXHa yHIOmIOHUTM >XVMBOMY OpraHi3My: SIKIIO €
KOpUCTyBadi, 1[0 MafoTk IoTpeOy B TeMaTuIli JaHOI KOH(epeHIlii, BOHa
XMBe; [KIIO iHTepec KOPUCTyBadiB ITporajac - BOHa «BMUpae». IHdop-
Marrito Usenet MOXXKHa HpeCTaBUTHU 5K eJIEKTPOHHUI «IIapKaH», Ha AKUN
KOXKHWMVI KOPUCTYBad HaKJIEIO€ CBill JIMCTOK (IIOBiIOMJIEHHS) 1 IIpOYNTYe
BCi JIMCTKM, HaKJIeeHi Ha «mapKaH» iHmmMu. 1 yuacTi B KoHepeHIril
KOPUCTYBa4 IIOBMHEH «IIOIMCATVCS», TOOTO ITOC/IaT MTOBIMOMITEHHSI Ha
cepBep 1Ii€i KoHepeHIll. Bing pexumy MiANMCKM 3aJIeXUTh XapaKTep
OTpVIMaHHA KOpUCTyBadaMy iHdopMariil Bin KoHdepewtril [41]:

- OTpMMaHHS yCix cTaTeVl JaHOI KOHdepeHIil;

- OTpMMaHHs CTaTi 3a BMOOpOM KOpuCTyBaya.

KopucryBay, skuit migrorysas IIOBiJOMJIEHHS, CTATTIO abo iHImy
iH(dopMalito, HarpasIsie KOPeCIIOHIEHINI0 Ha cepBep KOoH(epeHTIIil, 110
IIpaiioe, gK IIpaBwio, B IijlogoboBoMmy pexwmi. IloumHatm poboty 3
KOHepeHIIi€l0 HeoOXiTHO 31 3HaVIOMCTBa 3 IIpaBIaMIL:

- news. answers - MpaBuiIa KOHMEPEHIIiN Ha aHTTIiMChKil MOBi;
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- relcom. answers - TIpaBwIa KOHQEPEeHIIilt Ha pOCIMCHKil MOBi;

Kpim Toro, HeoOxigHO HOTpMMYyBaTHCS TeMaTHKV KOH(epeHIlil, He
BUKOPVICTOBYBATM Ti TSI OCOOMCTOTO JIMCTYBaHH: i He oOpaXkaTy y4acHM-
KiB KOH(epeHITiI.

Tabsmvig 3.2
I'pyrm koudepenmin Usenet
IToszHaueHHd TeMM INosicHenHA
comp Kommr'totepu
sci Hayxosi gocimipxeHHs
soc CorriaybHi TUTaHHS, KyJIBTYpa
talk INositnka, dinocodis
news IlpaBwia poboru B [HTepHET
biz bisnec
rec Irpu, posBarn
misc Irmi koudepenrttit Usenet
bit Kondepenit mepexi Bitnet
fido 7 Kondepenmit mepexi Fidonet

B cucremi Usenet € xoHdepeHIlil, IpUCBAYeHi MPaKTUYHO BCIM
HpeaMeTHVM 00JIacTsM JIIOfICHKOI [isutbHOCTI. TloBimomileHHs B KoHde-
PeHIIisIX IUIAThCA Ha TPynM 3a TeMaMW i iHTepecaMu, TaK 3BaHi news-
rpymm. B news-rpyri yTBOpIOETBCs iepapxiuHa KOHepeHIIid, gKa IIpef-
CTaBJIeHa JIaHIIIO)KKOM Ha3B KOH(epeHIIilt, po3gileHnx Kpankamu. Hassa
371iBa B JIQHIIIOXKY IIO3HAa4a€ BepXHi piBeHb - IpyIy KOHepeHIIin,
cIrpaBa /10 Iii€i HasBM JOJArOThCs CJIOBA, ITOCIIIOBHO YTOUYHIOKOYI TeMU
KoHepeHtint. OcHoBHI rpymm KoHdepentIint Usenet Ha aHIIIITICHKITT MOBI
HaBereHo B Taosmrd 3.2.

CBixy iHdopMariifo mpo KoHdepeHIli MOXHa OTpUMATU Uepes
cepsep IHTepHeT 3a ampecoro http://www. relis.ru abo 3a goromororo
iHImIIX 32C00iB.

Hormomory B oriHMi iHpopMarii MOXyTh HagaTy pi3Hi HayKoBi To-
BapuCTBa i 00'emHaHHSL
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ITpaxTrdaHO B KOXHIiM 00J1acTi HAyKM iCHYIOTh CBOI HayKOBi TOBa-
pvcTBa, B poOOTi CeKIIiNt SIKMX BU MOYXKeTe B3SITV Y9IacThb.

3.2. Oninka indopmarrii

YsBiTh 001, 10 BY CyMJTIHHO TIOITpaIfoBaIli 3 KaTasloraMu i 6i0si-
oTeKap 3HAWIIOB /I Bac BCIO 3aMOBJIeHy jiitepaTypy. IlinGupatoun siTe-
paTypy, BY, MOXJIMBO, He YeKaI I100aunTy TaKy 3Ha4YHY CTOIIKY KHUT i
XypHaiiB. SIkmio unrarty Bee minps, 6yme nmorpibHo Tvoxmens. 1o x po-
Ourtn? Mu pekoMeHyeMO BaM CKOPWMCTATHCH IIOPajoo, dKa Ja€ CBOIM
yaH:AM IIpodecop MockoBcbKoro eHeprernaHoro iHcTuryTy JI. 1. ®imin-
110B. [I)Is1 3MEHINeHHs Yacy IOINyKy HOoTpibHOI iHdopMamii citif BBecTH
IIOHATTS PaHTy IyOJIiKallil i JIeTaJIbHO BMBYATY ITyOJIiKallil BUIIMX paHTiB.
Panr my06rikartlii BM3Ha4a€eThCs MpU MOIlepeHbOMY 30iryIoMy 3HaIOMCTBI
3 MaTepiasioM abo Ha mifcTaBi myOiKarll B pedpepaTMBHOMY XypHasIi.
HetasibHO 3 paHTraMm iHdOpMAaril MOXXHa O3HaVIOMMUTHMCS II0 JIiTepaTypi,
Hanpuxiazn [41].

11 BU3HaUeHHs paHTy ITyOsIikalii, SIK IIpaBWIO, JOCTaTHBO IIPO-
YUTaTV TUIBKY BCTYII i BUCHOBOK.

I3 3arocTpeHHSAM KOHKYpPeHTHOI OOpOTBOM MDK KOMeEpPIIiTHMMM
KOMITaHiAMM i ITOSIBOIO HEKOHTPOJIbOBaHMX KaHaJliB PO3MIOBCIOIKeHHS
indopmariii (cucrema IHTepHeT, «OysIbBapHa IIpeca», IIpMBaTHI BUIABHM-
urBa i T.iH.) pi3Ko po3MMpPUBCA 0OCAT HOMIMPIOBAHOI ITOMMUJIKOBOI iH(O-
pMarii. ITpy posnosciomkeHHi Takol iHdopMarlii MoXke IepeciTifyBaTuCs
pisHa MeTa. HavtOUThII IIMPOKO Ile BUKOPMCTOBYETHCS I MaHIITyJIsAIii
CBiTOMicCTIO IIMPOKMX Mac HacesleHH: [66]. baraTo ¢ipM BUKOPUCTOBYIOTH
ZesiHdopMallio I AUCKpenuTarllil KOHKypeHTiB. IHmm dipmu momm-
PIOIOTH IIOMWIKOBY iH(OpMallilo IIpo 3HaYHI HayKOBO-TeXHIUHi IOCAT-
HeHH: 3 MeTOIO BUMYCUTY KOHKYP€eHTIB (4acTo HaBiThb AeprKaBy) BKJIACTU
BeJIVKi 3aco0M B SIBHO Oe3IepCIieKTHBHI IpOorpaMiL.

Hesiki BUIaBHUIITBA He IIPOBOASATE PeTeJIbHOIO pefJaryBaHHs TeKC-
TiB, 1 B HMX BKpPaJaloThCs elleMeHTapHi ApyKapcbki mommikm. Ocobmso
HeOe3Ie9Ho, KON TaKi ApyKapchKi IOMWIKW 3yCTpidaloThes y popMy-
JIax, aKi MOXyTb OyTV BUKOPWCTaHI IpW BaXXIMBMUX po3paxyHKax. 3a dac
HaBYaHHA B IIIKOJII BM, HalleBHO, He pa3 3ycTpidalii TaKi ApyKapchbKi IO-
MWIKM B Higpy4amKax. ITpoTe BoHI MOXyTh OyTI i B ceprio3HIX HayKo-
BVIX BUJJAHHSIX.

IITo6 3HM3MTM IMOBipHICTH BUKOPVCTAHHS HEIOCTOBipHOL iHdOp-
Marlil, HeoOXiTHO KOpWCTyBaTwCs JIiTepaTypolO0 aBTOPUTETHWMX BUaB-
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HUIITB abo BHaBaTWCA [0 IOCIYT (paxiBIiB, OCOOIMBO IpW HPWUIHATTI
BIZIIIOBIHAJIBHMX pillleHb.

3.3. HaykoBo-TexHiduHa i maTeHTHa iHdopMariis

TexniuHa TBOpYicTh HeMOXIIVBa Oe3 OTpVMMaHHS 3HaHb IIPO Te, 110
Oys0 3pobrieHe paHillle B AOCTIAXyBaHOMY NWTAHHI, i Ipo HOBI HOCHT-
HeHH: B 00sIacTi TexHiKM, BUpOOHMIITBA. Bermky pornb TyT rpae oTpm-
MaHH$ CBXXOT HAYKOBO-TeXHIYHOI i MaTeHTHOI iHopMaliii.

B maHmy yac BCTAaHOBJIEHO, IO OOCAT 3HAHB IO OCHOBHMX TaJIy3siX
HisUTbHOCTI JIIOAVMHY TIOJIBOIOEThCS IIPOTATOM KOXHi 5 pOKiB, a B rasyssx,
IIT0 IMIBMIOKO PO3BMBAIOTHCS, HAIIPUKIIAZ, eIeKTPOHIIli, TexHiuHi Kibep-
HeTUIli, KOMII'TOTePHMX TeXHOJIOTIN - 3a 2 — 3 POKIL.

HayxoBso-TexHiuHa iHdoOpMallis BioOpaXaeTbcsl, TOJIOBHUM Y-
HOM, B IpyKapChKirl MPOMyKIIil: )XypHaslaxX 3a raly3saMu 3HaHb, 30ipHMKax
HayKOBMX Ipallb IPOBIJHMX aKaJeMill HayK, HaMOUTLIINX YHIBEpCUTETIB,
BUIIMX yI0O0BUX 3aKIadiB. BumaeTsbes Takoxk 0es3rmiu KHWUI, IIPVCBSIIEHVIX
OKpeMIVM HayKOBMM IIpo0OjieMaM - MoHorpadin, 30ipHWMKIB HayKoBmX
IHpalipb, HipyYHIMKIB, HABYaJIbHUX ITOCIOHVIKIB.

INomryx moTpibHOI iHdoOpMaIllil B okeaHi 3HaHBb CTa€ CKJIATHOIO
CIIpaBOIO, TOMY Y BCiX KpaiHax BeAyTbCs BeJIMKi poOOTM He TUTBKM Haf,
OTPpVIMaHHAM HOBUX 3HaHb IIPO HaBKOJIMIIIHIV CBiT, ajle i HaJI TVM, 5K Ile-
penaTy oTpVMaHi 3HaHHS I'PSIyIIVIM IOKOJIiHHAM, SIK 30epiraTy, o6poo-
JIATY i TTepefjaBaTy HayKOBO-TeXHIUHY iH(OpMaIIio JIIOIsIM.

11 BupimmenHHs 3agadi 300py, 30epiraHHs i po3MOBCIOIKeHHS Ha-
YKOBO-TeXHiuHOI iHdopMmariil B YKpaiHi cTBopeHWMIT YKpalHCBKWI iHCTH-
TyT HayKOBO-TeXHIUHOI i ekoHOMiuHOT iHdopmariil (YxpIHTEI) npu misi-
crepctBi ocBitv i Haykm. CTBOpeHi OOJIacHI IEeHTpW HayKOBO-TEXHIYHOI
indopmarii. Bei i opramisarii BugaoTs BTOpUHHI Ikeperta iHdopmMariii,
IO [TO3BOJIAIOTH KOPWMCTYBadaM Ha MiCIISX IIBWIIIE 3HaAXOOUTHM IIOTPiOHI
BIOMOCTi 15l cBO€T HisyIbHOCTI (pedepaTmBHI XypHaIu, origau iHdop-
Maliii, OrojleTeHi HayKOBO-TexHIUHOI iHdoOpMarii 3a Tajy3sMu HayKu i
TexHiKM, eKcIpec-iHdopmariis i T.11.).

Ha minmpuemMcTBax, B opraHisalisx, B y900BMX 3aKiTaflaX CTBOPEHi
CBOI IEHTPU — OIOpO TexHiuHOI iHdopMarii, Bimginm abo rpymm, sKi 4oBo-
ISTh HOBY iH(opMaliio 10 IpaliBHMKIB TaHOTO IiAIPUEMCTBA.

OnepatuBHICTP POOOTU CUCTeMM HayKOBO-TeXHiuHOI iHdopMmariil
3abe3IedyeThCs IeHTpasTi30BaHo0 Kilacudikarieo iHdopMaminamx Ma-
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TepiaJtiB 3a yHiBepcayIbHOIO HecsTKoBOIO Kitacudikarieo (Y/IK), sixa BBe-
IeHa B KpaiHi 3 1963 poky i € 000B'sI3K0BOIO B 00JIacTi TOUHMX, IIPUPOA-
HUYUX i TeXHIYHMX HayK.

HavmocTymHimmMMM 1eHTpaMy HayKOBO-TeXHIUHOI iHdopMarii €
TexHiuHi 0ibiiorexkn. B HUX € cucremMaTuyHi (3a rayry3sMu 3HaHb) i ajda-
BiTHI (3a IIpi3BMIIaMM aBTOPiB KHWUT i CTaTell) KaTaJIOrVi, BUITYyCKalOTbCS
6i0siorpadiuHi TOKaXkIMKM JIiTepaTypy, OpraHi30ByIOTbCS BUICTaBKI HO-
BOI IpyKapChKoi MPOAYKILil, TeMaTHUYHi BUCTaBKM, IIPOBOIATHCS KOHCYIIb-
Tarril.

3 IMMPOKMM PO3IIOBCIOIKEHHSM €JIeKTPOHHO-00UNCITIOBaIbHOT
TeXHIKM 3'SBWIacsi MOXIIMBICTE 3aCTOCOBYBaTM iHOPMaLIivHi TeXHOIOTII,
IO HO3BOJISIOTH iICTOTHO CKOpOYyBaTW Yac Ha IIOIIyK HOTpiOHOI iHdop-
Mariii. Bxxe He pinkicte 6i6sioTexw, e HOIIYK ITOTPiOHMX IIXepert iHdop-
Marii 3OiTICHIOETBCI 3a KIIOYOBMMM CJIOBaMM. UMM OUIbIlle KITFOUOBMX
CJTiB, TMM BY’K4e IIOMIYK i OiTpIlIa MIMOBipHICTE 3HAITH Te, IIO TOTPiOHO.

€ mMoxUIMBicTE 0OMiHY iH(OpPMAaLier0 y BeecBiTHIN iH(OpMaIiiHii
cucteMi «INTERNET».

Kpim Toro icHye ToBapucTsBo BMHaXiIHUKIB 1 paliioHaizaTopis
Yxpaiau (TBPY), samagamu sikoro e:

- aKTMBHE CITPVSHHS TeXHiYHOMY ITpOTpecy BCiX rajysevt HapogHO-
T'O TOCHO/IapCTBa;

- PO3BUTOK MacOBOI'0 PyXy HOBaTOPiB, HaJaHH: iM JOIIOMOT;

- KOHTpPOJIb 3a JOTPMMaHHSM IIIIIPUEMCTBAMM 3aKOHOHABCTBA B
obJtacTi BMHAXiTHWMITTBA i paltioHaTi3atii;

- 3aXVCT IIpaB aBTOPIB.

T'ostoBHOIO MeToro TBPY e ponmomora HOoBaTOpaM B X TBOpYiN po-
6oti. CTBOpeHa posranykeHa Mepexxa TBPY, Hammpuxiiaz, cTBopeHi paan
TBPY B micrax, Ha mimmpueMcTBax, B OpraHizarisx i B yuboBux 3akIamax.
TBPY mae cBivi cTaTyT i € 0c06010 IOpMONYHOIO.

3.4. Indopmamis i iHTesIeKTyaIbHA BJIaCHICTH

IaTeNIeKTYasIbHA BIIACHICTD — ye Baacnicms, y axoi yina Busnaua-
emvca He Bapmicmio mamepiasvHux 06'ekmib, a yinnicmio ideil, npuxo-
Banoto  Bapmicmio  Bunaxodib,  Bidxpummnib, 3nanv,  00cBidy
i Maiicmeprocmi mBopyib yiei Baacnocmi.

B TexHiuHIN TBOpPYOCTi 40 iHTeIeKTyaJIbHOI BJIACHOCTI MOXKHa Bif-
HeCcTW: HayKOBO-TeXHIUHi CTaTTi, KHUIM 3 TexXHIYHOI TeMaTWKW, 3BiTU 3
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HayKOBO-ZIOCI/THMX TeM, BiIKpWUTTd, BUHaXOAW, pallioHaIi3aTOPChKi
IIPOIIO3MLIil, IIPOMMCIIOBI 3pa3Ky, TOBapHI 3HaKIL.

3.4.1. Binkpurrsa

Bidkpummam npusnaemoca Bcmanobarenna nebioomux paniue 06'-
ekmubno icnyrouux 3aKoHomipuocmei, Baacmubocmeil i ABuwy, mamepia-
AbHO20 cBimy, wo BHocamv kopinui sminu 8 pibens nisnanna [70)]. ITomi-
TUMO, 110 Ha BiIKPUTTA TeorpadivHi, apXeosIoTriuHi, aleOHTOJIOTIuHI i
BIAKPUTTSI KOPUCHMUX KOHaJIMH BKas3aHe Buire «[losoxxeHHs» He posmo-
BCIOIKYETBCSL.

IMTpuxiagy BiOKpWTTIB MOXHa IIPUBeCTM CKUIbKM 3aBropgHo. lle
BIIKpUTTS aTOMa, JIaHITIOTOBOI peakllii, HOBMX XiMiUHMX eJIeMeHTiB, Jla3e-
pHOTO IpOMeHsI, HOBa B3a€MOJIis eJIeMeHTiB B yMOBaX HeBaroMocTi, 3MiHa
PpyHKIIIOHATTEHVIX MOXJIIVIBOCTEVI JIFOOVHM B KOCMOCI i T. iH.

TaxyM 4MHOM, BIiIKPUTTS - Iie pe3ysIbTaT ITli3HaBaJIbHOI JIisJIbHOCTI
JIIOAIVHY Ha TIeBHOMY eTalrli, SKUM BCTaHOBJIIOE, 3HAXOAUTD i ITOSICHIOE HOBI
3aKOHOMIipPHOCTI i SIBUIIIa B IIPUPO/.

BigKpWTTS 3aXMUIAIOTECS CIIeLia/IbHUM TOKYMEHTOM — HAMeHmom
Ha Bidxpummsa, BUOaHVIM aBTOpY (aBTOpaM) BiIKpWUTTS.

ITpw BuOadwi maTeHTy Ha BiIKPWTTS MOXJIVMBICTh IIPAaKTUYHOI pea-
Jri3arii HOBOTO IMi3HAHHS He OOMOBIISETHCS.

3.4.2. Buaaxoaomu

Bumnaxio - ye noBe mexuiune piuienua 3adaui 6 6yov-axin cgpepi
A100cvKO07 OisAabHocmi, wo Boaodie icmomuumu Biominnocmamu i dae no-
sumuBnuii egpexm [8, 57,70, 79].

BigMiHHICTE BMHaXOIy Bill BIIKpWUTTS HONATaE B TOMY, IO Bifl-
KPWUTT - Ile BUSBJIEHHS i IIOSICHEeHHS TOTO, 10 00'eKTMBHO icHye€, ajle He
Oysio BimoMoO paHillle, a BUHaXi/, - Ile CTBOPiHHS HOBOIO, He iCHYIOYOIO
pasine.

Mix BuHaxogaMu i BiZKPUTTAMM iCHye JiaJIeKTMYHUI 3B'SI30K,
OCKUTBKM BVIHAXOIM 9acTO 0a3yIoThCs Ha HOBVIX BIIKPUTTSIX, XO4da BeJIMKa
X gacTMHa 0a3yeThCs BCe XK TaKy Ha BXXe HasgBHVIX 3HaHHSAX. Y CBOIO dep-
ry, OaraTto BiIKpWUTTiB pOOJIATBCS 3a IOIIOMOTOI0 HOBUX BUHAXOMiB abo
HOBUX TEeXHIYHMX 3aco0iB, HaIIpMKIIaIl, HAYKOBMX HpwiIafiB abo ekcrie-
PVIMEHTaIbHVIX YCTAaHOBOK. Takwmil MiaJIeKTUYHUIL 3B'S130K TUIBKW CITPUASIE
HayKOBO-TeXHIYHOMY IIpOrpecy.

Bunaxody nadaemuvca npaBoBa oxopona, akujo 6oHo € HOBUM, Mae
pibenv Bunaxionuyméba i npomucaobo sacmocobue.
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O06'exTom BrHaX0Iy MOXYTb OyTi [70]:

a) HOBWVI IIPUCTPiVi (KOHCTPYKIIisl iIHCTPYMeHTY, ABUTYH, BUpPiO);

0) crrocib (crrocib cTBOpeHHs CMHTeTHYHOro OeH3MHYy, criocid Buro-
TOBJIEHHs MaprapyHy, c11ocib jiikyBaHH: xBOpo0);

B) pedoBMHa (IIMXTa [IjIs BUTOTOBJIEHHsI BOTHeTPUBiB, XiMiuHa pe-
YOBWMHA);

T) 3aCTOCYBaHHS BiTOMVIX paHillle IIPUCTPOIB, CIIOCO0iB, peYOBIH 3a
HOBVM IpV3HaUeHHAM.

o BMHaxXOAIB IPUPIBHIOIOTHCS TaKOXX HOBI IITaMV MiKpOOpTaHi3-
MiB i KyJIbTypU KJITOK, a TaKOX 3aCTOCyBaHHs iX 3a HOBMM IIpM3Ha4eH-
HSIM.

3acTocyBaHHS BiJOMWX paHillle IIPWUCTPOIB, CIOCODiB, ImITaMiB pe-
YOBVH 3a HOBUM ITpM3HAUYeHHSIM I10JIsATa€ B TOMY, 11O BiJOMUV TeXHiuHMU
3aci0 IIPOIIOHYETHCS BUKOPVCTOBYBATH 3 iHIIIOIO MeTOIO IS BUpPIIIeHHsS
3amadi, Ka He Majlacsl Ha yBasi Hi aBTopoM, Hi iHImmMm dpaxiBIIsIMy, KO
BOHO BIIEpIIle CTaJI0 3aCTOCOBYBaTucs. PaHilre BimoMmit 00'eKT BUSBIIAETD-
Cs1 3aTHVM 3aJ0BOJIBHUTY 30BCiM iHIITY 1ToTpeOy, i BiH npunbaBae dpyHK-
110, iCTOTHO BiAMIHHY Bifl Ti€l, gKy BxXe Mae. fIK IpuKiIal, IIO0 IIOSICHIOE
JaHWV BUJ, BUHaXOiB, MOXXHa IIPVUBECTV BUKOPVCTaHH: BilIIpaliboBaHO-
ro CBi pecypc TypOOpeaKTMBHOIO JIITAKOBOTO IBUTYHA, BCTAHOBJIEHOTO
Ha JIOKOMOTWBI, I OYMIIEeHHS 3aJliSHMYHMX KOJIiVl Bl CHIry.

He nipr3HaroThCs SIK BMHAXOMIMN:

1) MeTromm i cucTeMM opradisaiil i yHIpaBJIiHHS TOCIOIApPCTBOM
(mocTagaHHs, 001K, ITTaHyBaHH:);

2) copTV pOCTIVH i TIOPOXV TBAPWIH;

3) HayKOBi Teopil i MeTOAYL;

4) anrropurmu i mporpamu gt EOM;

5) yMoBHi o3HaueHH: (MIpaBwia, irpy, pos3KiIaay, TOPOXHI 3HaKM);

6) IIPOeKTM i cxeMU IUTaHYBaHHS TePUTOPil, OymiBests;

7) MeTOoV BUKOHAHHS PO3YMOBVIX OIlepallii;

8) Tomortoriss MikpocxeMm;

9) pimreHHsl, 1O CcymepedyaTh MOpasl, CYCHUIBHMM iHTepecaM,
IIpVHIIUIIAM TYMaHHOCTi (YHiBepcajlbHa BigMWYKa, 3aMOK 3 BOTHeIIaIb-
HVIM IIPVICTOCYBaHH:IM).

3.4.3. PanioHasnmizaTopchbKi IpoOmo3miii

ParioHasizaTopcbka IIpoOHO3NLIis — e HoBe i KOpuCHe I JaHOro
iAIIpUEMCTBa pillleHH: SIK0I-HeOyAb TexHiuHo]I 3agadi. BoHo sk mpaswio,
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Ha€ 3HA9YHMI eKOHOMIYHMT edeKT IIpV MaJIMX BUTpaTax Ha VIOTro peasli-
3a1lifo. ABTopaM palioHa/Ii3aTOPChKIX IIPOMO3ULIN BUOAIOTECS MioIIpu-
emctBoM «CBiolTBa Ha pallioHaJli3aTOPChKi IpoIlo3uilii». BoHO X Bu-
IUlady€ BUHArOpoAy 3ajJle)XHO BiJl OTPMMAaHOIO eKOHOMIUHOIO edeKTy
IIPY BIPOBa/PKeHHI pallioHa/Ii3aTOPChKOI ITPOITO3MIIiT.

Payionarizamopcekoro npono3uyiero npusHaemsvCca mexHiune pi-
UleHHA, WO € HOBUM i KOpUCHUM 042 miel opeanizayii, Axoi Bono nodano.
Bono niepenbadae 3MiHy KOHCTPYKILiT BUpPOOIB, TEXHOJIOTII BUPOOHMIITBA
abo 3miHy cxtangy MaTepiasis.

PexoMmeHnyeThCsl BU3HABATV HOBOIO I INAIIPMEMCTBa (OpraHisa-
1Iii, yCTaHOBM) IIPOIO3MIIIO, SKIMO [0 IIOfadvi 3asBW 3a BCTAHOBJIEHOIO
dopmMorto maHe abo TakKe X pillleHHS:

1) He BUKOPUCTOBYBaJIOCS Ha JAaHOMY IIiAIIPMEMCTBi (opraHisarii,
yCTaHOBi), KpiM BUIaKiB, KON PillleHHsI BUKOPUCTOBYBaJIOCS 3a iHillia-
TUBOIO aBTOpPa IIPOTATOM 3 MICHIIIB 0 Ioadi 3asBy;

2) He Oyso mepenbaveHo Haka3aMy aaMiHicTparlil, He Oysio po3po-
Or1eHO TexHiYHMMM CIy>XKOaMM ITbOTO HiIIpreMcTBa abo He OyJIo 3asiBiIe-
HO iHITIOI0 0c00010, SIKiT1 HaJIEXXUTD IIePIITiCTh;

3) He OyJI0 peKOMeHIOBaHO OpraHisariero abo omy0OIrikoBaHO B iH-
dpopmMarivtHMX JIMCTax IO PO3MOBCIOIKEHHIO IIePeloBOro A0CBiny;

4) He mependaveHO 00OB'SI3KOBMMM IS HMiAIIPUEMCTBA HOPMaTH-
BaMIA

Kpim TOro, Temep mo pallioHa/Ii3aTOPCHKMX IIPOHO3MIIIVI MOXKHa
BiTHOCWUTM i iHIIIi HOBATOPCHKi 1 KOPWCHI YIS HiIIIPUEMCTBa MPOITO3UIIil
(dpiHanCcoBi, mocTavaIBPHMIIBKI, OpraHi3aTOPCHKi, YIIPaBIIiHCHKI).

[porosuitist moBMHHA OyTH KOPUCHOO, TOOTO ii BUKOPWCTaHHS Ha
IJaHOMY IIIIIPMEMCTBI ITIOBUHHE ATV €KOHOMIUHMV, TexHi4HMIT abo iH-
IV TIO3UTVIBHMV e(peKT.

He cinip BU3HaBaTH pallioHaIi3aTOPCbKMMM IIPOIIO3MILil, BUKOPIC-
TaHHS SIKMX MOXKe IIPMBeCTV A0 3HVDKeHHs HaIifHOCTi, [JOBIOBIiYHOCTI i
IHIIMX OKa3HMKIB SKOCTI POy KIIii.

3.4.4. KopucHi Mmomesni

Ho kopucrux modeaei Bionocumoca «xoHcmpykmubue BukoHanua
3ac00i6 BupobnuymBa i npedmemib cnoxxuBanusa, a maxoxk ix ckaadobux
YACUHY.

111 XapaKTepuCTUKI KOPUCHMIX MOJIeJIel BUKOPUCTOBYIOTBCS Ha-
CTYIIHi O3HaKM:
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- HasgBHICTh KOHCTPYKTMBHOTO (KOHCTPYKTMBHVIX) ejleMeHTa (ejle-
MeHTIB);

- HasIBHICTb 3B'sI3Ky MiX eJleMeHTaMI;

- B3a€MHe po3TalllyBaHH: eJleMeHTiB;

- dpopma BUKOHaHHS ejleMeHTa (eJleMeHTiB) abo IPUCTPOIO B IIiT0-
My, 30KpeMa reoMeTpudHa dpopma;

- dpopMa BUKOHAHH: 3B's13Ky MiX eJIleMeHTaMIL;

- TIapaMeTpw i iHII XxapaKTepUCTUKM ejleMeHTa (eJIeMeHTiB) i 1x
B3a€MO3B'30K;

- MaTepiaJl, 3 SIKOTO BMKOHAHWV eJleMeHT (ejleMeHTV) abo mpwm-
CTpivi B IIiJTOMYy, cepenoBMIIIe, IO BUKOHYE (PYHKIIIIO elleMeHTa.

3.4.5. ITpomMicsIOBi 3pasku

Ho npomucaoBux  3paskif Bionocumuvca «XYOOIKHBO-
KOHCmpyKmopcvke piueHHA Bupody, uo Busnauae ilozo 308uiwmniin Bu-
2AA0».

ITpomuicitoBrM 3pa3skoM (MaJIFOHKOM, MOMIEIUTIO) BBaXKa€TbCS HOBE,
HnpuaaTHe 0 BUTOTOBJIEHHS IIPOMICIIOBUM CIIOCODOM XYHOXKHE pillleHHs
30BHIIITHBOTO BUIJISAY IIPOMICIIOBOTO BUPOOY, B SKOMY HOCSTA€ThCS €]l-
HICTh TeXHIUHMX 1 eCTeTMYHMX IKOCTeL.

ITpomuicitoBuit 3pa3ok Moxke OyTy 06'eMHOIO POPMOIO (MOAETTb Te-
JsIeBizopa, poroamnapara), ITIOCKMM 300pakeHHSIM (MaJIIOHOK KiuIMa) abo
X ITO€THAHHM, a TAKOXK OKPEeMOIO YaCTWHOIO BUpoOy (30BHIIIHIV BUITI,
BiTpoBOoro cxiia). IIpuxoBaHi By3/Iu MexaHi3My, BHYTpIlllHS OymoBa He
MOXYTb OyTM 3apeecTpOBaHMMM, OCKUIBKM BOHV HEHOCTYITHI CIIPUIHST-
TIO criokmBadva. KpiMm Toro, He MOXyTb Oy TN BM3HaHI IIPOMICIIOBVIMM 3pa-
3KaMM 00'eKTV HecTiIKoi popMM 3 PiAKMX, Ta30MONiOHMX, CUIIKMX MaTe-
piaiiiB, criopyy, ApyKapchbKa IIPOAYKIIis K TaKa.

B mporieci po3spobkm KopucHOT Moferi abo IIpOMICIIOBOTO 3pasKa
HeoOxiTHO BpaxOByBaTy HalliOHaJIBHMII IIPIOPUTET, TOOTO He PO3KpMBaTI
CyTb HOBVMHKM IO OTPVIMaHH: IIaTeHTy.

Ha >xaib, cymHi dpakTyt Bce XX Takm BigOyBaymics i BimOyBaroThCs.
Hanpuxiiag, B Pocii koHcTpykTopu 3aBony «KpacHoe CopMoBO» cTBOpU-
JIV CBOTO Yacy CYAHO Ha IiagBomgHMX Kpwiax. CIIO9aTKy 7I0TO OIMCaIi B
JKypHaJiax, IOTiM JeMOHCTPYBaJIv Ha BUCTaBKax. B pesysbraTi cyTHICTB i
dopmy HOBMHKM Oysio HOBHICTIO po3kpuTo. He3zabapoMm 3a KopmoHOM
cTayv Oypysatucs TOmiOHI cymHa 0e3 XKOIHMX BUTpAT Ha JIIIEH3i0 Ha
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MIPOMVICIIOBUI 3pa3oK (mimBomHi Kpwia), a Pocis moTepmina ictoTHMMI
301TOK HUepes3 Te, IO BUACHO He IIPOBeJIV IIpaBOBOro 3axmcTy.

Hassa mpommiciioBoro 3pas3ka HOBMHHA Oy TV KOPOTKOIO, SICHOIO i He
HOCUTM aObCTpaKTHUI XapaKTep (MOTOIIMKII, XOJIOOWIBHUK, JIiTaK, robe-
JleH, Me0JIeBUI TapHITYp i T. 11.). 1o SIKOCTi ITpOoMMCIIOBUX 3pa3KiB AepiKa-
BOIO IPeJl'sdBJIAIOTECS JIy>Ke >KOPCTKiI BUMMOTM, a 4epe3 HeBiJIOBiJHICTb
LIVIX BYIMOT, 30KpeMa, TexHIiuHiI ecTeTuIIi Bupid Moxe OyTv 3a00poHeHMI
110 peasrizariil.

3.4.6. ToBapHi 3HaKM

ToBapnuii 3nax - ye 3apeecmpoBane 8 ycmanobienomy nopaoKy
no3uauenna 044 Biominnocmi mobapib oonux nionpuemcméb 6io moBapib
iHWuX nionpuemcme.

TosapHi 3HaKM MOXYTh OyTU cstoBecHMMM (Cs10Ba: «Kurysti», «J1a-
Ha», «3aropoxerp»); 00pa3soTBOPUMMM (MaJIFOHOK: BMPOOV XyTpsiHOI da-
Opmkyt M. MockBM - cO00ITb; XOTIOAWIBPHMK «bipioca» - cHDKMHKa); 00'eM-
HvMM (ITaKoH IS AyXiB, OJIeHb Ha KaIloTi cTapoi Momesli pocivicbKoro
aBTOMOOIs «Bosra»); KoMOiHOBaHMMY (ITOEMHAHHS MaJIFOHKIB i CIIiB).

Kpim Toro, icHy!oTb KOJIipHi i CBiT/IOBI TOBapHi 3HaKM (HaIIpMKIIam,
KiHOCTYil J1OBXXEHKO), a TaKOX 3BYKOBi (CMTIHaJI KJIAKCOHA aBTOMOOLIS,
IIO3VBHI paTiOCTaHIIiT).

TosapHMUII 3HaK IMOBMHEH MaTU CYTO iHAVBiAyaIbHI BiIMiHHI prcy,
OCKUIBKM acOIIOETHCS CIIOKMBaveM 3 IeBHOIO SKICTIO IIPOAYKILil, Ha SIKy
HiABUIIY€THCS IIOIIUT, OCOOJIVBO IIPVI BUXOZi Ha 30BHIIIIHIV pUHOK 30yTYy.

He pormryckaroTbest IO peecTpariil K TOBapHi 3HaKM ITO3HaYeHH:
[70]:

a) CXOXi Ha TOBapHIi 3HaKW, paHillle 3apeecTpoBaHi B KpaiHi;

0) 110 yBiVIIUIN y 3arajIbHMUV BXWUTOK SIK IIO3Ha4eHHs TOBapiB Bi-
ZIOMOTO PO[Iy, a TaKOX 3araJIbHOIIPUITHATUX CMMBOJIIB i TepMiHiB;

B) IIJ0 He BOJIOHIIOTh PO3PI3HUTBHMMM O3HaKaMM a00 HOCATBH OIM-
COBUM Xapakrep;

20 .y .. . . .
Pocilichbki iHKeHepH 3anaTeHTyBaJIH IiIBOHI KpHJia 3 (IKCOBAaHUM KyTOM
aTaku, a B €Bpori OyiM 3anaTeHTOBaHI TiABOJIHI KpHia i3 3MIHHUM KyTOM aTakH
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T) IO CKIafaloThes 3 TeorpadpidHmMx Ha3B, IIpalopis, repbiB, Bif-
3HaK, Ha3BW CBSIT;

II) III0 MICTSITh IIOMWIKOBI abo 3maTHI BBeCTH B OMaHy BiJJOMOCTi
10710 TOBapiB;

e) 110 cyIepedaTh 3a CBOIM 3MiCTOM IMPaBOMOPSALAKY, TYMaHHOCTI i
Mopai;

X) IO CylepedaTh MDKHApOOHMM yTOIaM, yYacHUKOM SKUX €
Yxpaina;

3) Bimomi Ha Tepuropil Ykpaiau ¢dipmosi HarimMeHyBaHHS (abo iX
JacTVHa), 0 HaJleXXaTh iHIMMM ocobaM, sIKi OTpMMaJIM IIpaBo Ha IIi Ha-
VIMeHyBaHHS paHillle JaTy Ha/IXO[KeHHs 3asBKVM Ha TOBapHUW 3HaK Bill-
HOCHO OJTHOPIHMX TOBapis;

¥) TIPOMMCIIOBI 3pasKy, MpaBa Ha fKi B YKpalHi HajeXaTb iHIIM
ocobawm;

K) Ha3BM BimoMux B YKpaiHi TBOpiB HayKw, JIiTepaTypu i MUCTEIIT-
Ba, IIepCcOHaXI 3 HMX abo IIUTaTH, BUTBOPY MMCTEIITBa a0 1X pparMeHTI
0e3 3rony BoJIOIaps aBTOPCHKOTO IIpaBa abo 110To IIpaBOHACTYITHUKIB;

JI) mpisBuIlia, iMeHa, IICEBIIOHIMM 1 TIOXiMHI Bim HMUX, MOPTpeTH i
daxcmmise BimoMumx ocib 6e3 3romm Takmx 0cid, IX CIIAIIKOEMIIIB, BiIIIOBi-
ITHOTO KOMITETEHTHOTO OpraHy, sIKIIO IIi IIO3Ha4YeHHs € HaJOaHHSIM icTo-
piii xyneTypu Ykpainm.

MoxHa IpWBIIaCHIOBATH CBOIM HPONYKIil OyAp-gKy Ha3By (ToBap-
HU 3HaK), ajle BOHV MaloTb OyTV HOBUMM, KOPEKTHUMU (He TUILY IyApu
«papicTe Temti» abo MwIo «bykeT Moel 6abyci», sik 3a dacis Helry), cydac-
HVIMM i IIO€AHYBAaTVICA 3 CYTHICTIO BUPOOY, AKOMY IIPMBJIaCHEHI.

Hasememo npuxiian, sSKuy UIIOCTPy€e 3HAUYIIICTh IS HiIITPUEMCTB
TOBApHMX 3HAaKiB MPOMAYKIIii, 0 BUIycKaeTbcst HuMU. CyIoBUIM TI030B,
akvmt 1ipen'sBwia dipma «AGFA» (Himeuumna), 1osisiraB B TOMY, IO
Gerpriviceka ipma, 1m0 JIeMOHCTPYBaJla CBOIO IIPOAYKIIIO Ha BYUCTAaBLI B
Mocksi B 1965 porii, craBuia Ha Hel citoBo «Agfa». Lle, mpupomro, Morio
migipBaTyt 30yT nponykuii 3 HiMeuunHm y pociricbKoro mokyIiis, yres-
HeHOTo, III0 Mae cIpaBy 3 pipMoIo, gKa 3apekoMeHyBasia cebe. CripaBy
po36mpas MOCKOBCBKMVI MICEKWII CYII, KUV YXBaJIMB BUIUIATUTY IITpad
Ha KopucTb dipmu «AGFA», 1o Gerprivii i 3pobrut.

IIIxomnsApi i CTyIeHTM TaKOX MOXYTb CTBOPWUTHU iHTeJIeKTyasIbHY
BiacHicTh. Lle - pegpepamu, mBopui npoexmu, necnodibauni i 60aai pi-
weHHA npu Buzomobaenni modesein. He myBiissanch Ha Te, IO MIKOJISAPI 1
CTYHeHTV B CBOIX poboTax B OLIBIIOCTI BUITAKIB 30MpafoTh Marepiai 3
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pisHMX mXepert iHdopMallii, BUKOPUCTOBYIOTE poOOTH iHIIVIX aBTOpIB, 1X
migbipka i aHaIi3 € iHTesIeKTyaTbHOIO BiIacHICTIO. ['010BHe IIpm Takin po-
OoTi poOwTY BiNIIOBiMHI TTOCVITAHHS Ha aBTOPIB B TEKCTI.

Yepes cBoro crenmndiky iHTelleKTyaslbHa BJIaCHICTh HpU3HaUeHa
VIS CYCIIUIBHOTO BUKOPUMCTaHHS (PiIKo pobisThcs BUHaxony abo cKiIa-
Ha€TbCsl My3MKa IS 3a/I0BOJIEHHS TUIBKM OCOOMCTMX mOTped aBTOpa) i
JIETKO MOXKe OyTw IIpvBJIacHeHa HeCyMJIIHHWMM JIIOObMW. By, HaresHo,
4qyJIv TIPO «IipaTChKi IVCKM», a MOXe OyTM, caMi BUKOPUCTOBYETe IVCKH,
Ha sIKMX 3allyicaHi crlelliaibHi IIporpaMu I IIepCOHaJIbHMX KOMII'IoTepiB
abo My3M4Hi TBOPY, BUKOHYBaHi IIOYJISPHUMY BUKOHABIISIMV, BKpasieHi
y aBTODiB.

B mammvi vac, xonm Oyzmb-sika isUTBHICTB cTa€ Bce OIBII iHTeIeKTy-
aJIbHOIO, IpobjleMa 3aXMCTy CTBOPIOBAaHOI IHTEJIeKTYasIbHOI BJIACHOCTI
CTa€ 0COOJIMBO BaXKIIMBOIO. 3 Ii€l IIPMUMHM 3'SBJISIOTHCS BCi HOBI popmu i
CII0COOVI 3aXVICTy i€l BJIaCHOCTI.

3.5. Crioco6m 3axmcTy iHTesIeKTyaIbHOI BJIaCHOCTI

3axmCT iHTeIeKTyaJIbHOI BJIaCHOCTI O3Hada€e 3aKpillJIeHHs CBOTO aB-
TopcTBa i/abo npasa Ha il BUKOPUCTaHHS.

IMosicHyMO Pi3HUIFO MK aBTOPCTBOM 1 IpaBOM Ha i BUKOPVCTaH-
HAL.

B pesysibraTi BigpspkeHHs 3a 3aBHaHHAM pefakilii perioprep 3po-
OuB yHiKaJIbHI 3HIMKN. BiH € aBTOpOM IVIX 3HIMKIB, ajle IIpaBa Ha BUKOPU-
CTaHHS 3HIMKIB HaJIeXaTb pefakiii abo BMIaBHUIITBY. [HIIMV IIpuKIIa:.
Ha mesxoMy minmpmeMcTBi B pe3ysIbTaTi BUKOHAHHS CJIyKOOBOTO 3aBIaH-
He CHiBPOOITHMKY poOJIATh BUHAXim. BoHM cTaroTe aBTOpaMy BMHAXOMY,
ajle IIpaBa Ha BUKOPVCTOBYBaHH: BMHAXOy HaJIeXXaTUMYTh IiIIIPUEMCT-
By. IlinmmpueMcTBO cTaHe NMaTeHTOBIACHMKOM.

PosrisiHeMo dopMu 3aXMCTy CBOTO aBTOPCTBa Ha BUpPOOIeHMTI iH-
TeJIeKTyaJlbHUM IPOAYKT.

Haunowupeniuoro gpopmoro 3axucmy aBmopcmbBa na noby nayixo-
By ideto, mexnoaoeito, aAimepamypuuil mBip i m. n. € ix nybaixayia y npe-
ci. B masoMy BUITafKy BKa3yeTbCs aBTOp IIyOUTiKallil, a TaKoX (PiKCyeThCs
HaTa BUXOMy ITyOstikaril y csiT. [lounHaroun 3 mi€fo gaTty BaM HajleXaTV-
MYTb aBTOPCBHKi IIpaBa Ha BUCYHYTi B IIyOiikaril imei, sikmmo BoHM He Oy-
7V paHitiie omy0s1ikoBaHi iHIIIIM aBTOPOM.
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Kpim dpyxapcoxux Budanv obnapodyBamu cboi idei moxua Ha
KoHpepenyiax, cumnosiymax, Haykobux ceminapax. Ilpote norpibHO Ma-
TU Ha yBasi, IIJ0 SKIIO Ballli ifgel He OynyTh BijoOpa’keHi B Te3aX IOIOBi-
TleV BinmoBimHOT KoHdepeHIii abo CMMITO3iyMy, TO JOBECTM CBOE aBTOPCT-
BO 3rofioM Oy[ie TIpaKTMYHO HEMOXIIVBO.

He ci1ig gymaTy, 110 IMAroTOBKa CTATTi B XKYpHaJI AOCTYIIHA TLIBKN
BUeHMM abo xypHaictaM. IificHO, iCHYIOTH akafeMidHi XXypHasiu, II0
Iy OJTiKyIOTh By3bKOCIIelliasli3oBaHi HayKoOBi cTaTTi. Ajle, Ha IIjacTs, icHye
BeJIVKe UMCII0 XXYpHaIiB, apecoBaHuX IMMPOKOMY KpyTy unTadis. CaMe B
HVIX BU MOXXeTe OIIyOJriKyBaTu cBoi Hepui crarri. Hanpuxitaz, sxmmo Bam
B/IACTBCS 3HAWTH aKTyaIbHY TeMy i BUKOHATM Ha ypoKax B IIKoJIi abo 30-
BHI 11 IiKaBWVI TBOPYMI IIPOEKT, BI MOXKeTe OITyOJIliKyBaTu VIOTO Pe3yilb-
TaTM B HAYKOBO-MeTOOWYHOMY XypHai «bibmioreka «IlIximbHOTO CBiTY>»,
«IIxora i BupoOHMIITBO» (Pocis). Heski poboTu mikosspis my0r1iKyoThCs
B CIIelliaJIbHIMX XYPpHaJIax, Halpukiay, «MogericT-koHeTpykTop, «TexHi-
Ka mortofi» (Pocis) i immmmx.

Ciiip momepenuTy IIOYATKIBIIIB aBTOPiB, IO Hepui HiXK novamu
npaytoB8amu Had cmammero, HeobxidHO 0606'A3K060 nosnailomumucs 3
Bumozamu 00 opopmaenna cmammi mozo Xypuaay, 6 aKomy nepeddaua-
emuca nybaikayia. SIK mpaswIo, Ii BUMOTHM ITyOJIiKyIOThCA B Xy pHaJli Ki-
JIbKa pas3iB B pik. SIKIIO BU He 3MOXKeTe 3HAWTHU 11i BUMOIM, TO YBa)KHO BU-
BUMTe ITyOsTikamil B XypHasli. 3BepHiTh yBary Ha obOcsar Iry0rikariv, mpa-
BIJIa 0POpMJIEHHs 3arojIoBKa, MaJIFOHKIB, CIIVICKY BUKOPVCTAHOI JliTepa-
Typu. Pykommicu moBuHHI GyTr 000B's13k0BO mifmMcaHi aBTopaMm pobo-
. [lo pykommcy Ha oKpeMOMYy apKyIIli JoJaioThCs BiJOMOCTI ITpO aBTOpa
(abo aBTOPIB), B SIKMX YKa3yeTbcs iHdopMallis (ampeca, TesredoHM), He0O-
XigHa IS BCTAHOBJIEHH:S 3B'A3KYy 3 HVMU i IlepeKa3y aBTOPCBKOTO T'OHO-
papy. Hesiki 30ipHMKM HayKOBUX Ipallb BUITYCKaIOTHCS 38 PaXyHOK aBTO-
PpiB, TOMy IS y4acTi B HUX pefaKIliiHa KoJIeris IPOCUTh aBTOPIB IlepeKa-
3aTV rpollli Ha Harlepes], BUIUIeHU pPaxyHOK.

[esKi aBTOpM BBaXKaIOTh, 1110 HabaraTo OTbIle UMTadiB Ai3HAIOTHCS
IIpo iX JIOCATHEHH:, SIKIIO BOHM PO3MICTATH CBOI MaTepiajn Ha caWiTi B
Iareprer. B 1ipoMy Bumtafxy iM Harepen IToTpiOHO IOTypOyBaTwCs HpPO
3aXMCT CBOIX ITpaB, OCKUIBKM BXe € Maca (paKTiB, KOV KOMIT'IOTepHi «xa-
Kepu» MiHAJIM aBTOPCTBO TeKCTiB, BHOCWJIV 3MiHU B TEKCTH, Y TOMY YMCJTi i
UL AVICKpennTanil aBTopis. bopoTsba 3 TakvMu sSBUIIAMI BeIIBMU YTPY-
IHeHa.
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Harvmaginsimoro ¢opMoio 3axmcTy cBOIX IIpaB Ha MaTepiai,
posMmimryBaHi B cuicTeMi IHTepHeT, OaraTo ekcrepTiB BBaXKalOTh IIOIIEpeIHE
3aBipeHHs TeKCTiB pobiT y HoTapiyca.

IcroTHVM HeoikoM po3MillleHHsI MaTepiasliB B IHTepHeT € HeMo-
JKIIVBICTh ITOCWIIAHHS Ha HMX SIK Ha onyOJIiKoBaHi poOoTw Hpm pisHUX
arecTallisix, OTpPMMaHHi BYeHMX 3BaHb i CTYIIeHiB, 3aXMCTax JUIDIOMHMX
POOIT i KaHOMAATCHKYIX AVICEPTAITITL.

IMounnaroun 3 15 rpynaem 1993 p. B Ykpaini HaOysmm unHHOCTI 3a-
KoHm: «IIpo oxopony mpaB Ha BMHaxomOV i KOpucHi Mopesi», «IIpo oxo-
POHY IIpaB Ha IIPOMMUCIIOBI 3pasku». 32i0HO yum 3axkoxam, Giomenep 6
Yicpaini 30iticnioemuoca npaboba oxopona Bunaxodib, kopucHux moodeeil i
npomucaoBux 3pasxib. lla oxopona nidmBepoikyemvca nNameHmom Ha
Biokpummas, Bunaxodu i npomucrobi 3pasku i cBidoymbom Ha KopucHy
Mmodeas (00 1993 poxy aBmop Bunaxody odepkybab ne namenm, a amo-
pcoke c6idoymbo).

BingmosigHo Mo BKasaHMx 3akoHiB Bix 1993 poky HaBemeMo ocobsm-
BOCTIi peecTpariil gesiknx ¢popM iHTesIeKTyaIbHOI BJIaCHOCTI.

Ha Binxpurra i BuHaxonu [lep>XaBHUM [lellapTaMeHTOM iHTesIeK-
TyaJIbHOI BJIacHOCTI IIpyt MiHicTepcTBi OocBiTH i Hayku YKpaiHu BUAIOTh-
cs namenmu. HyMm >xe Ha ToBapHIi 3HaKWy, IIPOMMCIIOBI 1 KOPUCHI 3pa3Ku
BUIAIOTHCS cBidoyméba.

Ha pamionanmizaTopcbki IIpoo3uiiil opraHisalii€ro, Ha SKil 1d
Iporo3uilisi Oysla BUKOpUCTaHa, BUIAEThCS NocBioueHHA.

Bci mepepaxosaHi BuIlle TOKYMeHTV OQOPMIISIOTHCSA BilTIOBITHO
10 3asBOK Ha BMAA4y VX JOKYMEHTIB.

PosrisiHeMo geTasTbHO 3MICT 3asIBKM Ha IependadyBaHMil BUHAXIT i
palioHaJIi3aTOPChKY ITPOHO3UIIIO.

3asBKM Ha BuHaxi0 CKJIafaloThCs aBTOPOM i HaIlpaBJIAIOTh B YKpai-
HCBKUW IHCTUTYT HIpoMuciIoBoi BiacHoOcTi (YkpmareHT). Pimenss mpo
BUIady IIaTeHTy abo BiIMOBY yXBasIloe mep>kaBHa HayKOBO-TeXHIUHa eKC-
nepTmsa. Y pasi IO3UTMBHOIO pillleHHd [lepXaBHWUI OellapTaMeHT iHTe-
JIeKTyaJIbHOI BJIACHOCTi ITPOBOAUTD ITy0JIiKallifo BMHaXOMy IIiCiIs peecTpa-
i1 voro B [lep>xaBHOMY peecTpi BuHaxomiB YKpaiHuL.

CirazraHHs 3asBKM - IIpOIlec, 10 BMUMarae creliajJbHMX ITaTeHT-
HVIX 3HaHb, TOMY CKJIaZiaTu ii Ma€ ITOCBiTUeHMM cbaxiBeub.

INounHatoun mArOoTOBKY MaTepiaiB 3asBKM Ha BUHaXif, HeoOXin-
HO O3HaVIOMUTVCS 3 KPUTePisiMK, AKMM Ma€ BiIIIOBiIaTH BUHAaXILI,.
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ITeprviM OCHOBHMM KpUTepieM, IPUHATUM MavbKe y BCix KpaiHax
CBiTY, € HasABnicmb cBimoboi HobusHu. Lle o3HaUae, IO Hife, Hi B SIKOMY Ia-
TeHTHOMY abo iHdopMalitHOMy IXKeper, XypHal, KHu3i, mependady-
BaHWVI BUHaXi/, paHilre He OyB oITyOJIiKOBaHMM B TiVl Mipi, fIKa JO3BOJISE
peastisyBaTu 110r0 3a HaHo iHdopwmariiero. Terlep Bac He TIOBUMHHA 30U-
ByBaTH BiIMOBa y BUJadi 3asBKV Ha BUHaXijl OJJHOMY i3 aBTOpiB JaHOIO
migpydYHVKa Ha Tiv IifcTasi, o iges BuHaxomy Oyiia BUKa3aHa B 1IOTO X
cTarTi, OIyOJIiKOBaHIV paHillle, HDK OyJIa ITOjIaHa 3asBKa.

HOpyrum kpurepieM € pibens Sunaxionuyméba. ITpounryemo ioro Bu-
3HauYeHH: 110 TeKCTy 3aKOHY: «BruHaxif Mae piBeHb BMHaXiIHUIITBA, SIKIIIO
BOHO IS (paxiBIIA He CITiAy€e ABHVM YMHOM 3 PiBH: TexHiKn. PiBeHb Tex-
HIKM BM3HA4YaeThCs IO BCiX BUAAX BiJOMOCTeW, 3arajlbHOMOCTYHHUX B
Yxpaini abo B 3apyOikHMX KpalHaX, 4O IaTV IIPIOPUTETY BUHAXOLY».

TperiM KpuTepieM BUHaxXOOy € VIOTO HnpoMucaoba 3acmocobHicms.
«BuHaxim € MpoMICIIOBO 3aCTOCOBHMM, SKITIO BiH MOXe OyTM BUKOPVICTa-
HUV B IIPOMUCIIOBOCTI, CUUILCBKOMY T'OCIIOJIaPCTBi, OXOPOHi 3/10pOB'd i iH-
VX TaTy3sIX JisUTbHOCTI».

Paninre Gys1o BkasaHoO, 110 aBTOPM BMHAXOLIB He 3aBXIM MOXYTb
IIPOKOHTPOJIIOBAT iX BUKOpucTaHHS. [esdki dipmm, mob He IwaTmTh
aBTOpaM BMHAropofay, IPVMXOBYIOTh (PaKT BUKOPWMCTaHHS BMHAXOMiB. 3
i€l OpuYMHM OaraTo aBTOPiB BMHAXOMIIB He IIOBHICTIO PO3KPMBAIOTH B
3asBIIi BCi CeKpeTM CBOIX pO3pPOOOK, 3ayIMIINaro4mM 3a coDOI0 Tak 3BaHe
«HOy-Xay». B 11poMy BuIanky gipmm, 110 crpoOyBaivi BUKOPUCTATU BU-
Haxif, i 3ITKHyJIMCs 3 TpyAHOIIaMM IIpM IX pealizallil, BUMYyIIleHi 3BepTa-
TWCS [I0 aBTOPIB, SIKi OJIepXXYIOTh aBTOPCHKY BMHAropojy 3a BUKOPUCTaH-
HSI BUHAXOAy i JJOIaTKOBY BMHATOPOY 3a TeXHIUHI KOHCyIbTariil [41].

JIKio BMHAaXxIi[ 3adBJIeHNUN B CIIiBaBTOPCTBI, TO IpPW IIO3UTVMBHOMY
pillleHH] ITaTeHT BUIIA€TbCA KOXXHOMY i3 CHiBaBTOpPiB, He3aJIeXXHO Bifl X
quiciia.

3asBa Ha pallioHaJli3aTOPChKY ITPOMO3UIIIIO ITOJIAE€THCS TOMY Mifl-
IIPUEMCTBY, JI0 AisUTBHOCTI SIKOTO BOHO BiTHOCUTBCSI, He3aJIeXHO Bifl Toro,
IIpalfo€ UM Hi aBTOp Ha I[bOMY IiJIIPMEMCTBI. 3asBa ITOBMHHA OyTu po3-
DJISHYTa 3 OPUVHATTAM pPillleHHs y BCTaHOBJIEHI ITiJITPYEMCTBOM TepMi-
HL.

PinteHHsI yXBaJIIOeThCsI 0CO00I0, TPU3HAUEHUM KepiBHUIITBOM IIifI-
IIPUEMCTBA.

IlepmricTe Ha pallioHa/Ii3aTOPCHKY IIPOIO3MIIIO BU3HAYAETHCS 3a-
peecTpoBaHOIO JATOIO OTO HaIXOI KeHHS Ha IiIIIpueMCTBO.
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ITicns yxBajyieHHsI HPOIO3UILII aBTOPY BUJIAETHCS OXOPOHHUI J10-
KYMEHT - ITOCBilYeHHs Ha BUKOPVCTOBYBaHHs pallioHali3aTOPChKOI ITpo-
no3uuii. [Tpasa aBTOpa Oif0Th TUIBKM B MeKax IIAIIPUEMCTBA, 110 BUAAIO0
TTOCBITUeHHS.

BuHaroposga aBTOpPY OOUMCITIOETHCS i BUIDIAYYEThCS IiIIIPYEMCT-
BOM, III0 BUJIAJIO MOCBiTYeHH: i BUKOPWUCTOBYE pallioHasli3aTOPChKy IPO-
rosutifo. Po3Mip BuHaropoay BU3HaYa€eThCA JOTOBOPOM, B IKOMY OOMOB-
JIAEThCA BIJICOTOK BiJl CyMM piuHOI €KOHOMil, OTpMMaHOl IpU BUKOPWC-
TaHHI pallioHaJli3aTOPChKOI Mponosuilil. Po3Mip BuHaropoay 3a paitioHa-
JIi3aTOPCHKY IIPOIIO3UIIIIO, 110 He CTBOpWIa eKOHOMil, BU3Ha4aeThCs Bifl-
IIOBITHO [0 iHCTPyKIii IiAIIpMeMcTBa (3 IIOIPaBOYHMM KoedillieHToM Ha
iHdsIio).

KonTponpHi nuTaHHA

1. OcnoBHi 03HaKM cy4JacHOI iHopMariii.

2. IIlo € TeOpeTMYIHOIO OCHOBOIO iH(OpMaTrtii?

3. OxapakTepusylTe OCHOBHi pucu iH(OpMalirtHO-IIONIyKOBOI
CUICTEMIL.

4. SIxi mxeperta iHdopMallii BUKOPVUCTOBYIOTh IIPV PillleHHi TexHi-
YHMX 3a7a4?

5. Ynm e xmacudikarop indopmarii [1101?

6. SIki enexTponHi 3acoOu iHdOpMallii BUKOPUCTOBYIOTHCS B IIPO-
11ec TBOPYOCTi?

7. OcHOBHI IpaBUIa OIIHIOBAHHS i palKMpyBaHHS iHdOpMaTiii.

8. IIxepera HAyKOBO-TeXHIYHOI i ITaTeHTHOI iHdopMariii.

9. SIk HarpoMajXyeThcsl, 30epiraeTbcs i pO3IOBCIOIKYEThCS Hay-
KOBO-TeXHiuHa iHdopMarisa?

10.0OcnoBHi 3amaui ToBapucTBa BMHaXiZHMKIB i pallioHasi3aTOpiB
Yxpainn.

11. SIxi 06'eKTVM TBOPUOI AiSTTBHOCTI BITHOCSTH 110 iHTENIEKTyasIbHOL
BJIACHOCTI?

12. CyTHICTB BiIKPUTTiB, BUHAXO/B 1 IX IIPaBOBW 3aXWCT.

13. IIlo € 06'ekxTOM BMHAXOIiB?

14. PamionaiizaTopchKi IIPOMO3MLIiT 1 X BiIMIHHICTB Bif BUHaXO-
IIiB.

15. Oxapakrepusy¥viTe OCHOBHI CIIOCOOV 3aXMCTy iHTeJIeKTyaJIbHOL
BJIACHOCTI B YKpaiHi i 3a KOpAOHOM.
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Posnmin 4

3ATAJIBHI IMTAHHS CTBOPEHHS MOJIEJIEVI TEXHIUHMX
IPVYCTPOIB

4.1. MopesioBaHHsI i 10T0 Miclle B TeXHiYHOMY IIporpeci

B Texsiti i Texros10Til MOOeas - ye cinbopenuii A0OUHOI0 WMYUHUTI
00'ekm abo aBuue, wo Bidobpaxxae ocHoBui BaacmuBocmi peaivHozo
06'exmy abo ABuwa. J1oCIiIHKy0uM BIaCTMBOCTI MOAEN, JIIOAMHA Ofiep-
KY€ HOBi 3HaHHS IIPO peayIbHIII TEXHIYHMIT 00'eKT a0 sABMIIIE.

ITpw HaBuaHHI MOAEITb BUKOPVCTOBYETHCS 4K 3acib HaO4HOCTI Wit
OTPVIMaHHS 3HAaHP IIPO peaJTbHMII 00'€KT abo sBUIIe, HAIIPUKIAL MOeIi
MavOyTHIX CIOPyH, apXiTeKTypHMX aHCaMOJIiB, MexaHi3MiB, Ipwiafis i
pollecis.

Y OymiBHMIITBI 9acTO BUKOPWCTOBYIOTBCS apXiTEeKTypHI Moperti-
MaKeT¥, BUKOHaHi B IIeBHOMY MacITabi. Taki Momerni BUKopucTOByBasmcs
3 HaViIaBHIIIMX YaciB i I1le OLIbINle BUKOPMCTOBYIOTHCS Y Halll Yac.

B aBTOMOOLIEOYIYyBaHHI, JliTaKOOYAyBaHHI i B KOCMOHABTHUII MO-
Ilerti rparoTh e oLy posb. Hanpuxtan, BimomMo, 110 criouaTky mMarnby-
THiVI aBTOMOOUIB a0o0 JIiTak peTesbHO BUTOTOBJIIIOTh B 3MEHIIIEHOMY Ma-
cmrabi (To6TO pobIATE 1I0r0 MOZENb), 30epiralodn Ipu IIOMY CepelHe
3Ha4yeHHs 00'eMHoOI Baru. IToTiMm 110 MofeNb «IIpoAyBalOTh» B aepoayHa-
MiuHiTt TpyOi (3 MeTOI OTpPMMaHHS JaHUX IO BJIACTMBOCTAX IepecyBaH-
He) i 32 OTPUMaHMMM JAaHVMMM JAIOTh BUCHOBOK IIPO JOLIIBHICTH IIPOBe-
TIeHHS TOJAIBIIIMX POOIT, TMM caMMM 3HAYHO eKOHOMJISTUM MaTepiasibHi i
iHTesleKTyasIbHi 3acO0M. B KOCMOHABTHIII YacTO MOMIEIIOIOTE HEBAaroMicTh
3a JIOIIOMOTOIO CIIEIiaJIbHOTO PiIKOro ceperosuilia abo X Py KOHTPO-
JIbOBaHOMY ITaJiiHHi jiTaka. TakuM >Xe UMHOM MOXXHA IITYYHO 3MIHUTMU i
Bary JIFOJIVIHV, MOJeJIIOIYN IPW IIbOMY YMOBY XWUTTS JIIOOVHN Ha iHIIMX
IUIaHeTax.

Kitacudikarop mporieciB MomerioBaHHSL i BUIIB Mopeslell Mae
CKIaHY, iepapxiuay crpykrypy [5, 22]. [Ipore mis yaboBux Iiijievt vioro
MOXKHa IIpefICTaBUTV IIPOCTillle, HAIIPUKJIIal, TaK, SK lle IIoKa3aHo Ha PUC.
4.1. 3 11pOro pUCyHKa BUJIHO, IIIO MO/l MOXKHa PO3/Ii/IUTI Ha ABi BeJIMKi
rpyIv: MoesIi JIOTiuHi i Mofesli MaTepiaIbHi.

Jloeiuni Modeai - 11e Ti, SIKi OTpUMaHi IUISIXOM BUCHOBKY. [l0 HUX,
30KpeMa, BiTHOCATbCSI MaTeMaTV4Hi, iHdopMartinHi i rpadiuni Momerti.

134



I Mopeui

Jloriuni Marepiaabhi

—— N

MaremaTnuni
IIporpamni
[padiuni

[ToaboBi
Harypui

>
>
I\

Emnipnuni
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3naKoBi
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CxemaTnuHi
Macmradni
BupoGHuuui

Puc. 4.1. Criporenmi xi1acudikaTop BUAIB MofesIien

Mamemamuuni modesi OIIMCYIOTH IIponiec abo SIBUIIIE 3 HOIIOMOIO0
abo emmipwuHMX (HOCIimHMX) AaHMX, ab0 3a TOIIOMOTOI0 eJleMeHTapHMX
OesriepepBHMX PyHKIIIN, a00 (KOJIV 1le He MOXJIVIBO) YMCEIBHVIMU METO-
Hamu (po3paxyHKOBi MOZIeJTi).

3 PpO3BUTKOM MiKpOIIPOIIeCOPHOI TeXHiKM, ITOSBOIO IepCOHaILHMX
KOMIT'IOTepiB 1 3aco0iB iH(OpMAaIiVIHMX TeXHOIIOriN 3'SBMUBCS HOBWUL BIAZ,
Moperent - inpopmayiinux. Croayu BKIOUeHI iMiTallinHi i BipTyasibHi Mo-
ei.

Imimayiiini modeai OIEPXXYIOTh 3a JOIIOMOIOXO IIPOrpaMHIUX 3aco0iB
1 BOHM MOJeIIOIOTh HalpisHOMaHiTHiNI Iponecu. Hanpukiian, 3a moro-
MOTOIO CIlelliaJIbHOI ITporpaMy Ha KOMII'IoTepi MOXKHa 3MOAeITIOBaTH AKY-
HeOy[Ib eJIeKTPUYHY CXeMy i BU3HauUMTH, 3a/af0uich IIeBHUMMW ITapaMeT-
paMu eJleMeHTiB, 1i BuxinHi xapakrepuctuku. IIpu TakoMy MopaeroBaHHI
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BifITaziae HeoOXimHICTE B CKITaZlaHHI CXeMM 3 peasIbHMX eJIeMeHTIB i B 3a-
CTOCYBaHHI CIIelliaJIbHOi, YacOM J0POroi, BUMiproBaJIbHOI allapaTypu, aje
TOYHICTh BU3HAYE€HHs BUXiITHMX XapaKTepUCTUK IPU [IbOMY He HOTipIIy-
€ThCS.

Bipmyaavhi MoOesi TaKOXX CTBOPIOIOTBCS 3a IOIIOMOIOIO IIpOrpaM-
HVX 3acobiB, ajle B HMX CTBOPIOETBCS BipTyaslbHe CepeloBUIle, B IKOMY
MOIIEJIIOETECS TI0BeIiHKa IrOJI0BHOTO 00'ekTy. Ll HavBaxmBima BigMiH-
HICTP BipTyaJIbHMX MOJIeJIe Bill iMiTalliviHmX.

Ipaghiuni modesi maroTb abo IIpeIMeTHE YSIBJIEHHS IIPO 00'eKT, abo
JIAIOTh YSBJIEHHS IIPO Bi/ITIOBIIHICTE SIKOro-HeOyHb rpadivHOro CMMBOIIY
IIeBHiV 7ii 4 craHy. ['padiuni Momesni mmpo3muISOTECS Ha oOpasHi i
3HaKOBi. BoHV MOXYTB Oy TV IK MOHOXPOMHVIMY, TaK i KOJTBOPOBVIMIL.

o obpasnux modeseil BITHOCATBCS, HAIIPUKIIAZ, ecKi3m, cxemMm i
KpecJleHHsI MallOyTHIX IPUCTPOIB, a TaKOX KpecjleHHs i imocTpariii 00'-
€KTiB TexHikm i OymiBHMIITBA. 10 00pa3HIX Moesel BiTHOCSITBCS TaKOX
IIPOIyKTV 00pa3oTBOPUOl TBOPUOCTI (KMBOIVC, rpadika, IvIakaTu, PoTo-
rpadii), BUKOHaHi B BOMipHOMY ab0 B TpuBMMipHOMY IpocTtopi. I'oro-
rpadivni 300pa’keHHs TaKOXX MOXYTb OyTu BifHeceHi Jo oOpasHMX rpa-
diuHMX MOTIeer.

Mo sHaxoBux modeseil BiTHOCSATBCS 300pakeHHs 1udp, OYKB i iepo-
m1idiB, a TaKoX Pi3Hi yMOBHI TpadiuHi 300pakeHHsS (TOPOXKHI 3HaKM,
Pi3HI HOKaXXUMKM i T.I1.) i mmdpn.

Mamepiaavni MoOeai MOXKHA IITPO3AIINTY Ha TT0JIbOBI i HATYPHI.

Ioav06i Modesi BITHOCATBCA OO TUITy aHAJIOTOBUX MOZeJIeVt, TOOTO
TaKMx, B gKUX IIPUPOAHI ITpollecy, 3aMilllaroThCs iHIIVMMY, HaIpUKIIaL,
TpOIlecamMyl B IPABITALIIHNX, €/IeKTPOMATHITHIX ab0 eIeKTPUYHMX IT0-
Js1x. Ix MOXHa IiposAMTI Ha MOJIENTi B CTaTUYHOMY (HEe3MiHHOMY) TIOJTi
i Mopesti B IyHaMiYHOMY (3MiHHOMY) ITOJIi.

Hamypui Mopesni - e MaTepiasibHi Mozesti, TOOTO Ti, SKi BUTOTOB-
JIeHi 3 HaTypaJibHMX abo mTy4HMX Martepiaiis. Ix, y cBoto uepry, MoxHa
MAPO3IUINTY Ha CXeMaTW4Hi, MaciTabHi i Bupobrmyi. Cxemamuuni mode-
41 TIOBTOPIOIOTH OCHOBHI (DYHKIIIT TPOTOTHUILY, a MaAcutmabHi — TOUHI KOl
IIPOTOTHITY, BUTOTOBJIEH] B IIeBHOMY MacIITabi.

SK mpyikyiaz Bupobrunux modeseil MOYKHA IIPMBECTY BOCKOBi abo fie-
peB'sHi Mozterti MariOyTHIX MeTaIeBUX BiIMBOK, IIBEVIHI MOz, apXiTek-
TypHi MaKeTV1, IPOMICJIOBI 3pa3Ky pisHMX TOBapiB i T.II.

BusueHHs1 mparte3maTHOCT] 00'eKTa Ha MOZIeTIsIX Ha3MBaE€TbCA Mode-
At0B8annam. Po3pi3HSIOTE IpsMe MOIEIIOBAHHS i MeTOJI aHaJIOTivL.
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Ipame modeatoBanna 3acHOBaHe Ha 3aMillleHHI peaTbHOTO BUBUAE
Moro ob'ekra abo sKoro-HeOymp gBwIa HoAiOHMM 00'ekTOM abo Iporie-
coM Ti€l X isnaHOol mpuponn. Hampuxiiam, mpu ciopymi KpyIHMX Tif-
pocriopyn, Takux gk bpatceka, Casgno-Ilymrenceka, Hypekcbka rigpo-
enextpoctaniii (I'EC), mmpoko BUKOPMUCTOBYBa/IMCS TiApoayHaMiuHi
MoOJieJli, B 9KMX JIy>)Ke TOYHO BiTBOPIOBaJIMCSA HAIIPAMU BOJHUX ITOTO-
KiB i BigTBOpIOBasIMCs IlepelIKoay [JId BOMAM, III0 TOYHO IOBTOPIOBaJIV
peaibHy MiCIIeBiCTb.

Memood ananoeiilt BUKOPUCTOBYETBCS TPV MOJIEIIOBaHHI CKIIaJHi-
IITMX CHCTEM, HAIIPUKIIaZ, MAarHiTHMX IIOJIB, OyZMOBM i BJIacTMBOCTEV aTo-
MiB, 3MiHM BJIaCTMBOCTEV MaTepiasliB ITif] BIUIMBOM 30BHIIITHIX 30yIHIKIB,
TexHOJIOTiuHMX Ipollecis. 11i cxramHi Impoiecy BaXXKO, a AeKOoJIV 1 HeMOX-
JIVBO MOIeTIOBaTU HaIPsIMY .

Tomy mporecy, 1110 peasIbHO BiIOyBaIOThCS, i CUCTEMM 3aMiHIOIOTH
ImpoltecaMu i cmcreMaMm iHIIOI (pisMUHOL IpMpoay, SIKi MalOTh igeHTId-
HWUV (aJeKBaTHIIL) ommc. YacTimme BChOro Ile aHaIOroBi Momesti, mooymo-
BaHi, HaNIpUK/Iaj, 3a AOIIOMOIOI0 Pi3sHMX KiHeMaTWYHMX, eJIeKTPOHHMX
abo eJyIeKTPUYHMX cXeM. 3a pe3ysIbTaTaMy MOJEITIOBAaHHS PO3POOIISIOTHCS
KOHCTPYKIIil HOBUX IIPpUCTpOiB. TakuM 4MHOM, TeXHidHe MOfeTI0BaHHS
JI03BOJIsI€ BUPIIIYBaTU i 3BOPOTHY 3a/iauy - HepenTu BiJg Mofeni J0 pe-
JIBHOT'O IIPVCTPOIO.

YwumM mpocTillie Mofenb, TUM MIBUAIIE i 3 MEeHIIVMM BUTpaTaMu
BOHa MOXe OyTy BMKOHaHa. AJle, 3 Ipyroro OOKy, 4iM IIpOCTillle MOZIeIIb,
TMM MeHIIe ii BiAHOBimHicTE (MOmiOHICTB) HOCIIMKyBaHOMY O0'€KTYy i
VIMOBipHICTb IOMIJIKOBVIX BVICHOBKIB icTOTHO 30UtbmIyeThCs. ToMy edex-
TUBHICTH MOMETIOBAHHS 3aJIEKWTh BiJl TIOYATKOBMX ITOJIOXKEHD 1 TirIoTes,
III0 BKa3YIOTh MeXi JIOIMyIIeHNX PV MOJIeJTIOBaHHi crporlreHs. Ll Bumo-
ra, a TakoX ToM ¢aKT, IO MOIeb € B 3HAUHIN Mipi dpopMaizoBaHUM
ySBJIEHHSAM PO OO'€KT, TO3BOJISIE IINBECTW CTYHOEHTIB O CaMOCTIVIHIIX
BVICHOBKIB ITpO edeKTMBHe BMKOPMCTAaHHS B IIpOIeci MOIEeIIOBAaHHS Cy-
4JacHMX TexXHIYHMX 3aco0iB, crpuse popMyBaHHIO y MaviOyTHIX BUMTeEIIiB
TEeXHOJIOTII CUCTEMHOTO ysIBJIEHHSI PO TeXHiuHe MOJeIIOBaHHS SIK Havl-
BaXJIVBIIINT €Tall TBOPYO-KOHCTPYKTOPCHKOI AisJIbHOCTI.
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4.2. OcHOBHI eTany CTBOpeHHs TeXHIUHMX IIPUCTPOIB i ix Momesen

CTBOpeHHsI HOBUX MaIlMH, OpWIa/iB, MexaHi3MiB i iHIIMX Ipu-
CTPOIB, a TaKOX IX MOAeJIel € IOCUTb TPUBAJIVIM 1 CKJIaJHVIM IIPOLIecoM, B
SIKOMY MOJXHA BUIUIVITV HACTYIIHI eTaIll: TeXHidHe IIpOTrHO3yBaHH:, aHa-
JITWYHe IPOeKTYBaHHs, TeXHiuHe KOHCTPYIOBaHHS, BUPOOHMIITBO i BU-
IpoOyBaHHS.

Texuiune (inxeHepHe) TPOTHO3YBaHHS BKJIIOYAe (POPMYITIOBAHHSI
TexHiYHOTO 3aBHaHHA (13) B 3arapHOMYy BuMIIAmi i 30ip HaykoBO-
TexHiYHOT iHdOpPMallii, 1110 T03BOJIsIE OOIPYHTYBaTV MOXIIMBICTD PillleHHs
IIoCcTaB/IeHol TexXHiuHof 3aadi. YacTo Ha IIbOMY eTarli BUKOHYIOTLCS Hay-
KxoBo-nrociimai podorn (HOP) 3 MeTor0 oTpuMaHHS Opakyrodoi iHdopma-
1ii U1 OOrpyYHTOBYBaHHS IIPVHIMIIOBOI MOXJIMBOCTI CTBOPEHHS 3ayMa-
HOT'0 TeXHIYHOr'0 IIPUCTPOIO.

Ha 11poMy erarti iHOZII CTBOPIOIOTD MacuimabHi HamypHi mModeAi 3 Me-
TOIO IIPOTHO3YBaHHS BJIACTMBOCTEV TEXHIYHOIO IIPVCTPOIO, IO po3pod-
JIAETHCA.

Anasimuune npoexmyBannsa BKIIOYAe po3poOKy MaTeMaTIIHOI MO-
merti (MaTeMaTWYHOTO OIMCY) CTBOPIOBAHOIO TeXHIYHOro 00'eKTy i mopa-
JIBIIIe JOCIIIKEHHS IBOTO O0'€KTY 3a IIOIIOMOIOI0 po3pobiieHol MOomeTi.
YacTo my1s1 nmx 11ijient BUKOpucToByoTh EOM.

MaTemaTyuHi MoJIeli JO3BOJIAIOTH Oflep>KyBaTH PO3PaxyHKOBi
TeXHIYHI XapaKTepWUCTUKMN i MapaMeTp CTBOPIOBAHOTO O0'€KTy Hpm He-
00XimHMX HaBaHTaXXeHHSX i IlepefbadyBaHMX yMOBaX eKcCIDIyaTallil, Ha-
BiTh He Malo4y B HaTypi IIPOTOTUITY CTBOPIOBAHOI'O TEXHIYHOTO 00'€KTy.

KoncempyioBanus — e po3pobxa rpadidHOl MOl TeXHiTHOTO Ipu-
CTPOIO, 3a KO0 MOXJIVMBA MaTepiaslizallis CTBOPIOBAHOTO MPUCTPOIO IIIIA-
XOM BUTOTOBJIEHHSI VIOTO Y BUPOOHIYNX yMOBaX.

C10BO  «KOHCTPYIOBaHHS» IIOXOOAUTH Bifl JIATMHCBKOTO CJIOBa
construire — OymyBaTV, CTBOpIOBaTH, CIIOPY/XKyBaTi. BoHO o3Hadae 1mpo-
IIeC CTBOPEHHSI HOBOTO IIPVCTPOIO V BUDIJISAMI MaTepiaJIbHOTO IIpeIMeTy,
IIPUOATHOTO WIS IIPaKTUIHOTO BUKOPICTaHH.

KoncTpyroBaHHsI TeXHIYHOTO IIPUCTPOIO ITPOXOOUTH JeKiJIbKa cTa-
TTive:

1) pospobxa Oinbm geransHOTO T3;

2) pospobka ecKi3HOTO IIPOEKTY;

3) po3pobka TeXHIYHOTO IIPOEKTY;

4) pospobka poOOUOro IIPOEKTY.
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IlepepaxoBaHi cTamil opOPMIIAIOTECS Y BUITISAL TEXHITHMX HOKY-
MEHTIB, CyKYIIHICTb SIKMX CKJIala€ KOMIUIEKT KOHCHIPYKMOpcwskoi 00KyMeH-
mayii (K[), sika BKJIFo9a€e TeKCTOBi JOKYMEHTM i KpecIeHH.

Texniune 3a60anns (T3) € TeXHIYHMM JTOKYMEHTOM, B SIKOMY OIIVCY-
€TBCSI CTBOPIOBAHUI IPUCTPiNt 1 HPUBOASATBCA VIOIO OCHOBHI TeXHidHi Xa-
pakTepucTuKI. B HbOMY BKasyeTbCs HasBa ITPOEKTOBAHOIO IIPVCTPOIO,
VIOTO IIpV3HAYeHHs, BUKOHyBaHI HMM OCHOBHI (pyHKIii (pobodi mporre-
CU), OCHOBHI TeXHiuHi MmapaMeTpwu, a TaKOX xapaKTepucTuku. TexHiuHi
napaMeTpu i XxapaKTepUCTUKM € KiJTbKiCHVM BUpPa3oM OCHOBHWIX BJIacTV-
BOCTeVT IPOeKTOBaHOTo 00'ekTa. B T3 BKa3yrOThCS TaKOXK yMOBW eKCIDIya-
Taljii, MacoBo-rabapwuTHI XapaKTepuCTVIKY, eKCIUTyaTalliliHi i XyZoXHbO-
€CTeTUYHi BYIMOI'M.

Eckisnuil npoexm BKJIIOYAE CXeMHi pillleHHs (eJIeKTPWUHI, KiHeMa-
TWYHI, TifpaBsiivHi i iH.), ecKisu 3araJIbHOTO BUIy IIPOEKTOBAHOTO BUPOOY
i OCHOBHMIX 1I0TO YacTVH, HeoOXigHI KOHCTPYKTOPCHKiI pO3paxyHKM i Ko-
POTKMII OIIVC IPUCTPOIO i 11oro pobotn. EcKisHMIT IpoekT MoXe MicTUTI
(i wacTo MicTUTB) HeKisIbka BapiaHTIB peastisallil CTBOPIOBAHOTO TeXHIYHO-
ro HPVCTPOIO, OAMH 3 SKMX (KpalIuii II0 SKMXOCh KpUTePisgx) po3pobiis-
€TBCS SIK TeXHIYHMIL ITPOEKT.

B mexniunomy npoexmi po3poOIIAIOTbCS KpecieHHs 3arajIbHOTO BU-
Ay CTBOPIOBAHOTO IPUCTPOIO, CKJIaJaJbHi KpecjJeHHsI OCHOBHMX BY3JIiB i
poboui (meTaroBaIbHi) KpecsleHHsI OCHOBHMX AeTasient. Ha cramii po3po0-
KV TeXHIYHOTO MPOEeKTY BUSBJISAIOTECA TeXHIUHi cyliepedHoCTi, 10 He 110-
3BOJISTIOTH JOOWMTVICA TIOCTaBJIeHMX 3a/4ad i OTpMMaHHSA HeoOXimHMX mapa-
MeTpiB i XapaKTepUCTMK (IIOBHOTO BUKOHAHHSA TeXHIiUHMX yMoB). Hampu-
KylaJl, 3MeHIIeHHs TabapWTiB IPUCTPOIO IIPVBOINTE [10 3HVDKEHHS MiITHO-
CTi 1 )XOPCTKOCTI feTasievi, HiIBUIIIeHHsI TOYHOCTI BUTOTOBJIEHHS PO3MipiB
- 110 pi3Koro 30UIBIIIEHHS BapTOCTi, MiABUINIEHHS TEIUIOCTIMKOCT] i BiOpo-
CTiVIKOT — O 3aCcTOCYBaHH: OUTBIN medinmTHMX i, OTXKe, JOPOTMIX MaTepia-
JIB.

ITomryk TexHiYHMX pillleHb, 110 3HIMAIOTh BUHMKAIOUi CyllepevHoC-
Ti, HPUBOAUTD, SIK BXXe HaroJIOLIyBaJIoCs paHillle, 10 BMHAaXO[iB, a iHOAI
II0 BiIKPWTTIB.

OnrouacHO 3 po3po0OKOIO KpeciIeHb po3poOIIIOThCA 1 iHIII TOKYy-
MeHTW, TakKi K mexuiuni ymobu (TY) i mexnosoeiunuii npoexm (TT1) Ha BU-
TOTOBJIEHHs PO3PO0JIEHOIO IIPVUCTPOIO.

B TV BKa3syoTh Ha3By IIPUCTpPOIO, VIOTO IpU3HaUeHHs, YMOBU eKC-
IUTyaTallii, OCHOBHi TexHiuHi mapaMeTpu i XxapaKTepuCTHKM, a TaAKOX Me-
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TOOM BUIIPOOyBaHB i YMOBWM HIpWIMaHHS BUIOTOBJIeHMX HpucTpoiB. TI1
MiCTUTB ONMC ITPOIleCy BUTOTOBJIEHHS IIPUCTPOIO Y BUIJISA/L TeXHOJIOIiY-
HVIX JOKYMeHTIB (TexHOJIOTiuHi KapTu Ha Binmosimai omepartii TI1, Bxm-
BaHe YCTaTKyBaHH: i IHCTPYMEHTM, peXuMu oOpoOKM, po3paxyHKU BU-
TpaT 4acy Ha BUTOTOBJIEHH: 1 iHITy HeoOxinHy iHdopMariito, Oe3 sIKoI He-
MOXXITVBUVE TIPOIIeC BUTOTOBJIEHHST).

KoncTpykTopcpka mOKyMeHTariss oOpMIISIETHCSA BiATIOBIMHO IO
CTaHIAPTIB €OVHOI cucmemu koHcmpyxmopcvkoi doxymenmayii (€CKI), a
TEXHOJIOTIYHa — 3 EVIHOIO CUCTeMO0 mexHo0eiunoi dokymenmayii (€ECT).

IMpn po3poOui pobouoeo npoexmy BUKOHYIOTBCS OCTaTOYHI Kpec-
JIEHH$ 3araJIbHOIO BUJy IPUCTPOIO, CKJIaJlajIbHe KpecjleHHs IIPUCTPOIO B
LiJIoMy, CKJIafaibHi KpecjleHHsI BCiX VI0ro By3JIiB, poboui KpecieHHS Bcix
ZleTasien i cxyIagasibHMX OOMHUITE. Ha 11it1 cTamil po3pobIIstoTecs noAcHo-
Basvua sanucka (I13), mexniunuil onuc (TO) i iHII TekcTOBI TOKyMeEHTH, 1110
JIOIIOBHIOIOTHh KOHCTPYKTOPCHKY i TEXHOJIOTIUHY JJOKYMeHTallio.

Kowmmiext xpecitens pasoMm 3 I13, TO i TY cxiaparoTe xommniexm
KoHcmpyxmopcvko-mexnoaoeiunoi doxymenmayii (KKT/), HeoOXimuwm mis
IpoBenleHHs doctioHo-koHcmpykmopcvkux pobim (JKP) 1o BUroToBIIeHHIO
IoCIigHMX 3paskiB npucrporo. Konrpoms 3a xomom KPP 3pivicHIOETBCS
came o KKTZI. ITim wac mposenenns 1KP BBogsaThcs HeoOxinHI 3MiHM B
KOHCTPYKIIil mpuctporo abo TII 1toro BUroToBIeHHS 3 000B'I3KOBVIM BHe-
ceHHsM Bcix 3miH B KKT/I.

Ocrarounum nipcymxoMm [JKP € BunpoOyBaHHS IPUCTPOIO 3a Ile-
penbadyBaHMX YMOB eKCIUTyaTallil i BU3HaUeHHs CTyIIeHs BiIIIOBiTHOCTI
TIOTO peayIbHMX TeXHIUHMX XapaKTepUCTHUK IO paHilie 3agaeTbcs. [Ticis
IIbOTO POOUTBCS BUCHOBOK IIPO MOXJIMBICTB BUTOTOBJIEHHS HAHOTO IIPU-
CTPOIO B yMOBaX CepiltHOro abo MacoBOro BMpPOOHMIITBA.

4.3. Knacndikariiss momesievt TexHiTHMX IPUCTPOIB

4.3.1. SaraspHa Ki1acudikamis

Moperti TexHIYHVX IIPUCTPOIB, y TOMY YMCJIi i TPAaHCHOPTHMX, MO-
JKHa pO3IUINTY Ha 1Bl BeJIVKi IPyHN: CTeHI0B1 MofesIi i Mopesi [1irodi.

Cmenoobi modesi — 11e Mopmesti-Korii. BoHM BUTOTOBIISAIOTHCS B IIeB-
HOMy MacITabi. B HuX ITOBHICTIO IIOBTOPIOETHCS BCE Te, IIO € B IIPOTOT-
mi, iHofi HaBiTh 3 BUKOPUCTaHHAM THX JXe MaTepiasis. Taxi Mogesi Buro-
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TOBJIIIOTH SIK HAOUHI ITOCIOHMKMY Il HaBYaIbHMX IIjIeVl, CyBeHipH, Ipu-
Kpacy IIpUMIiIlleHb, BUCTaBOK TeXHIYHOI TBOPYOCTI i T.II.

Ilpu mpoexTyBaHHI HOBMX TeXHIUYHMX IIPUCTPOIB MOJIeJIi YacTo
CJIyXaTh 00'€KTaMM JTOCITiIKEeHHS. Ix mromirmaroTs B aepoaVHaMiyHi Tpy-
01, 0OayBarOTh IIOTOKOM IIOBITpS 1 BM3HAYAIOTh aepopgMHaMiuHi i iHrmi
xapaxTepucTikn. CTeHA0BI MozesTi HaviOUIBII TPyOMICTKi, TOMYy BUTOTO-
BUTU IX MOXYTb TUILKM JIOCBi/TU€Hi €HTy3iacTV MOJeJTFOBaHHS.

Hitoui Modeai MOXYTb OyTu cxeMaTUIHMMM i KoMIUtekcHMMM. Cxe-
MaTW4Hi [Jifo4i Momesi Ipu3HaJeHi 111 oKa3y PYHKIIOHYBaHHS, a KOM-
IUIEKCHI - HO€OHYIOTh BiITBOPEeHHS 30BHIIIHBOIO BWUIVIALY TeXHIUHOIO
HIPVCTPOIO 3 10T0 (PYHKITIOHYBaHHSIM.

Cxemamuuni Mo0esi MalOThb OCHOBHI YaCTMHM TEXHIYHOrO IIpu-
crporo. Hampuxsian, ¢opma cxeMaTMIHOI MOAeNIi JliTaka MOXe CYJIBHO
BiIpi3HATHMCS Bif peasIbHOTO 00'€KTa, ajle Iie MOJIeb ifo4a, Ha Hill BUBYa-
€TbCsl IIpoIieC IOJILOTY, YIIPaBJIiHHS, JIbOTHI XapakTepucTukn. CxemMaTu-
Y9HI MofIesli HarOiIbIII IIPOCTi Y BUTOTOBJIEHHI, TOMY JOCTYIIHI IS ITOYM-
HaAIO4YMX aBiaMOIeJTiCTIiB.

Kommnaexchi mo0esi TOUHO HOBTOPIOIOTH BCi 30BHIIIHI O3HAKM pea-
JIBHOTO TE€XHIYHOTO IIPUCTPOIO B IIEBHOMY MacIITadi i 3maTHi BUKOHyBaTH
normboTy. Taki Momerti myKe IIiKaBi SIK 00'eKTM TeXHIYHOI TBOPYOCTiI He
TUIBKYM [UId JiTe, ajie i I JOPOCIINX, OCKUIBKM AOIIOMaraloTh BUBYATH
peayibHy TexXHiKy, MiIBUINYIOTh TeXHIUHY MalCTepHICTh MOMEJICTIB i
IPUHOCSTh eCTEeTVYHE 3a/J0BOJIEHHS CBOIM TBOPIISIM.

B mpaxTuIii Mozesti3My 3yCTpidaroThCs, TaK 3BaHi, ModeAi-Hanibkonii,
y AKVX € ITOBHMV Habip pyHKIIiV IIpOTOTHITY, ajle 30BHIIIHIT BUTTIAL Ae-
IO CTWJIi30BaHMIL. AJle TPV IIbOMY IIPOTOTMII IIOBVIHEH Oy TV BITi3SHAHVM.

Hitoui Mofesti MOXXHa MiIPO3AUTATY Ha maiMepHi i eoHouHi. [0HOUHI
MoOIeli, y CBOIO 4epry, MiApo3aisIsoTbcd Ha TakKi, o BiabHo nepecyBaioms-
¢, kop0obi i Tpacosi.

TaniMepHi Mopesli IIpW3HAYaAIOTbCA I 3MaraHb Ha TPUBAICTD
HOJILOTY, & TOHOYHI, TPacoBi i KOPIOBi — [JI1 3MaraHb Ha IIBUIKICTb pyXy.
l'onouni Mopesti, IO BUIFHO IlepecyBaroThbCsl, MOXYThH IlepecyBaTCs IO
BUIPHOMY MapIIpPyTy, TPacoBi - TUIBKM IO WiTKO 3adpikcoBaHin Tpaci. Ko-
PHOBi MofIesli MOXYTh HepecyBaTUCS TUIBKM MO KPyTy, Ha SIKOMYy yTpU-
MYIOTBCS 3aBIISIKV MiITHIVI HUTLI ab0 CTPYHI, 3BaHiV KOPHIOM.

TartMepHUMM 1 MOIEeISIMM, 1110 BIIBHO IIepecyBaroThcs (Y TOMY Uu-
CJTi i FTOHOYHVMM) TOIUIBHO YIIPABIISTH TI0 palio.
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CropruBHi Mopesti Higpo3AUIAIOTE Ha TPY TPYIIN: TaKi 110 BUJIbHO
HepecyBalOTbCsd, KOPOBi i KepoBaHi o pajio. 3MaraHHs MiK CHOPTWB-
HVIMM MOZEJIAMW IPOBOASATECA BiAIOBiAHO A0 po3pobienmx Ilpaswi, B
SIKMX BCi MopIeti KiTacudiKyIoThCs 3a IIeBHMMM O3HaKaMmu [3, 33, 67].

4.3.2. Knacudikaris moneser 3a criocod0oM ynpasiliHHS

ABmomamuune ynpabainna 3a 0onomoeoro 60yoobanux npoepam-
HUx 3aco6ib

MexaniuHi 3acoOu IporpaMyBaHHS PyXy B ChOTOIHI BMKOPWICTO-
BYIOTBCSI He JacTo. 3BMYarHO BOHV BUKOPVICTOBYIOTBCS Ha BUCTaBKaX, abo
TaM, Jie IMKJIYHO ITOBTOPIOBaHi oIlepallil pyXxy € BUIIpaBIaHVIMMN.

SIk mpukitanm Ha puc. 4.2 TIOKa3aHUM IIPUCTPiVE caMOXiTHOTo BisKa,
SKWUVI 3allporpaMOBaHUM 4K Ha 3MiHy IIBUIKOCTI pPyXy, TaK i Ha 3MiHy Ha-

IIpsIMYy pyxXy.

Pric. 4.2. 3amporpamoBaHuUil caMOXiIHM Bi30K:

1 - esleKTpoOBUIYH; 2 - TIepe[lHe K0JIeco; 3 — Tparlellisi MexaHi3My I10-
BOPOTY; 4 — BeJleHe KOJIeco IIepIIIoro CTyIleHs pelyKTopa 3 UepB'sikoM
OpUBOIY LWIiHJIpa KOHipiB; 5 — KOMip yIIpaBiliHHS IIBUIKICTIO caMo-
XigZHOTO Bi3Ka (3a paXyHOK BapiaTropa); 6 - KOIIip yIIpaBJIiHH: IIOBOPO-
TaMu TIepeIHixX KoJIic; 7 - pemyKTop IpUBOIY 3aHiX KOJIic; 8 - MmifgTuc-
KHII OMCK BapiaTopa MexaHi3My yIIpaB/IiHHS MIBUIKICTIO CAMOXiTHOTIO
Bi3Ka; 9 - Bemyunii AMCK BapiaTopa

3MiHa IMBUIKOCTI pyXy BimOyBaeThcs 3a JIOIOMOroro BapiaTopa 9
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3 IATUCKHVM JIMCKOM 8, a 3aJIa€ThCs BOHA 3a JIOIIOMOIOIO KOIIipy 5, po3-
MilteHoro Ha 6apabaHi Komipis.

3MiHa HampsIMy pyXy (IIOBOpOT IlepenHix Koiic 2) BimOyBaeTbcs 3a
paxyHOK IIOBOPOTY Tpallelil 3, yIpaB/liHHs SIKOI 3[IiMICHIOE 3a JOIIOMOIO0
KOIIpY 6, III0 TaKOX 3HAXOAUTBCS Ha OapabaHi Koripis.

Bci 3aco0m aBToMaTM3aril pyxy caMOXiZHOTO Bi3Ka IIPMBOIATHCS B
Jif0 OJHVIM TUIBKM €JIeKTPOIBUTYHOM 1.

3a aHaJIOTIYHOIO MexaHiYHOI CXeMOIO MOYKHa BUTOTOBUTH 3aco0m
aBTOMATWYHOIO PyXy i HafBOITHVX TPAaHCIIOPTHMX 3acobiB 3 Tiero jmime
pi3HUIIeIO, 110 3aMicTh MPUBOIY 3afHiX Koslic Oyme IpuUBOA IBUHTA, a 3a-
MiCTh IIOBOPOTHOI'O MeXaHi3My KOJIiC - CTepHO.

ABmomamuune ynpabainna 3a 00n0OM02010 CUCHEM CHIEKEHHA

Taki crcTeMy BUKOPWMCTOBYIOTBCA Ha MOIEIBHUX («irpaIkoBmX»)
aBTOJIpOMax, a MoJiesli HasMBaroThcs TpacoBuMmu. Hammpocrimwmn npu-
KJla[, TaKoi CHCTeMU — Ipopi3aHa IIUIMHa B IVIOMIVHI aBTOIPOMY, fKa Bifl-
HIOBifla€e TpaeKTOPIl pyXy Momesli TOHOYHOTO aBToMODisg. B minmHy orryc-
Ka€eThCs Tyl MOAIeJTi, SIKMVI TIOB'd3aHMM 3 TPallelliclo MexXaHi3My IIOBOPOTY
nepenHix komic. I[Ipw moBopoTi mIym i mianHa € 3aco00M yIpaBTiHHS
«BIIpaBO-BJIiBO». IloBepTaeTbes 1yl - 1oBeprae i aBToMoOLIB. Lle Mexa-
HiYHa CyCTeMa CTeXXeHH:.

IcHyrOTH MarHiTHI 3aco0M cyCTeMM CTeXeHH:. SIKIo 3aMicTh Iim-
HV TIO TPA€KTOPil pyXy aBTOMOOUIS IIPOKIIACTY TOHKY 3a/Ii3HY CMYTY, a gK
IIyTI BUKOPWUCTOBYBaTV IIOCTiVIHUV MarHiT, TO epeKT BUiifle TaKi Xe, AK i
y BUIA[Ky «IIUIMHA - HIyI». [IpoTe g0 MexaHi3My HOBOPOTY KOJIC TYT
IOBVHHI OyTM IIpen'siBiieHi OUIBINI BMCOKi BMMOIM IIOIO YyTJIMBOCTI
CITpalibOByBaHHSI.

SIK cucTeMy cTe)XXeHHs MOJKHA BUKOPMCTOBYBAaTH i CBITJIOBi JOPiX-
K1, IpUUOMy He ofHy. B oMy BuITagKy ofgHa cBiTIOBa JOpiXKa BUKO-
PUICTOBY€ETRCs ISl 3aBJaHHsS TpaeKTOpil pyxy, a iHIIa - perysroBaHHS
IIBUOKOCTI Ha [aHii OUIAHIN Tpacu. [JaTuMKaMyu B JaHOMY BUIIaOKy €
CBITJIOBI 1oy, a Bcd cxeMa - eylekTpoHHa. Heroikom f1aHoi cuctemut €
Te, IO 3 9aCOM AOBOOVTHCS UVICTUTY OITWYHI 3aco0M1.

Ynpabainna no dpomax

Harnbinem mpocto peastizoByBaTV VIIPaBIiHHS PyXOM Ha3eMHUX
TpaHCIIOPTHMX 3acobiB i cy/eH BIleper i Has3al eJIeKTpOMeXaHiYHIUM Me-
TOIOM, IepeMUKalouy HampsM CTpyMy (IOJIApHICTh) Io apoTax. Taka
HaVIIIPOCTillla cxeMa yIpaB/IliHH4 IToKas3aHa Ha puc. 4.3. Iyt yrpasiiiH-
Hs Mae OyTu 3a0e3redeHniT BUMMKadaMu (TyMOyIepaMu) 3 BiOIIOBimHVMM
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HaJjIIcaMyi, HalIpUKJIal: «BIepel», «Ha3ajl», «CTOI».

B cxemy Ha pwuc. 4.3 MOXXHa TaKOX BOyIyBaTV HIPWCTPill yIIpaBITiH-
HS IIBUAKICTIO (HAIIPUMKIIAZ, 3a JOIIOMOTOIO peocTara). A SIKIIO 3po0uTn
MoOIeJIb 3 KepOBaHMMM IIOBOPOTaMM, TO TOIi Tpeba BUKOPUCTOBYBATU
eJIEKTPUYHY PY/ILOBY MAIIMHKY.

ITpucTpin pysiboBMX MaIIMHOK CXOXXWI 3 IIPUCTPOEM rajibBaHOMe-
TPiB, y SIKMX KyT IOBOPOTY CTPUIKM IPpAMO IIPOIIOPIIVIHUM BeINIVHi
cTpyMy. IlpoTe pysIpoBi MaIllMHKM — BUKOHABYi OpraHM, TOMY IJIs TOTO,
1100 BOHM BUKOHYBaJIM CWJIOBI (DYHKIIT (HarpuKiIad, IOBOPOT KOJIiC MO-
meri aBTroMobIst abo cTepHa Mozeri Kopaliist), Ha HUX HeoOXiIHO mopa-
BaTV OiIBIT CYUTEHUVL CTPYM.

Ha puc 4.4 HaBerleHO eJIeKTPUYHY CXeMy YHpaB/IiHHSA XOI0M Moje-
J1i HaseMHOro abo HaJBOHOIO TPaHCIOPTHOIO 3aco0y BCHOTO IIO ABOX
IpoTax.

+ K11
1 Puc. 4.3. Hanmpocrima cxema
2 HL@ M yHOpaBIiHHA PyXOM  MojleJi
3 O+—K| «BIIepe-Haszag»
1.2

BinnosigHO 10 IIi€l cxeMM MOXXHa He TUIBKM 3MiHIOBaTV HaIIpsM
PyXy Moferni «BHepel-Ha3aly», ajle TaKoXX MiHSTU HIBUIKOCTI pyxy B Ha-
npsaMi «srieper». Ha puc. 4.4 mokasaHa cxema TUTBKM 3 JIBOMa IIBUIIKO-
CTSIMVL B HaIIpsIMi «BIIeperl», IIpOTe JIeTKo 3i0paTu cxeMy 3 TpboMa i GiTbImn
IIBMAKOCTSIMY, iHIIIA CITpaBa — Yy IIOTPiOHO Iie.

OcHoBHMM (MaOyTb, HaMiCTOTHIIIIMM) HEIOIIKOM €JIeKTpOMeXaHi-
YHOTIO yIIpaBJliHHS M0 APOTax € Te, 110 JIIOAVHA, gKa YIIPaBJIsie MOOeIUIIo,
gK Ov € «mpwmB's3aHa» 10 Hel Ha BifcTaHb, PiBHY DOBXWHI ApOTy, i TOMYy
edeKTMBHICTh TaKOTO yIIpaBiIiHHA HepesMKa. OcoOIMBO eVl HeIosiK I10-
3HAYAEThCS IIPU 3MaraHHSIX Ha CKJIaJIHMX Tpacax i, ocoOymBo, Ipu BeJm-
KX IIBUIKOCTSX IlepecyBaHHs Mopnerni. Ha OGaraTospycHmx HaseMmHIX
Tpacax yHpaB/IiHHA MOJIeJIi O JIpOoTax IIpU BeJIMKMUX IIBUIKOCTIX PyXy
B3arasii He3airiCHeHHO.

Ynpabainnsa 3a donomozor xopoy

Kopn - e mirtna Hutka (HUTKM) abo cTpyHa (CTpyHM), IKa yTpH-
MYye€ MoJIesIb Ha IeBHiV BiicTaHi Bil, JIIOIVIHY, 1110 YIIpaBJIsie€ MOMAEIUIIO.
YrpasiniHHS KOPIOBMMY MOIEISIMU IIPOCTillle, OCKUIBKM Ty T He MOTpiOHe
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yIIpaB/IiHHA ITOBOPOTaMU (PyX MO 3AiMICHIOETHCS 3aBXKIM 110 KOy,
pamiyc sKoro piBHI JOBXWHI KOPAY).

4 Puc. 4.4. Cxema min'emHanus Oa-
}: Tapei JKWMBJIEHHS 1 TOJIOBHOTO
€JIeKTPOBUTYHa eJIeKTpoMeXa-
HiYHVM IlepeMuKadeM 3 KpyTo-
BUM PO3TalllyBaHHSIM KOHTAKTIB:
1 - mwiaTa 3 HEPyXOMMMM KOHTa-
KTamy; 2 - IDIaTa 3 PyXOMUMM
KOHTaKTaMu; 3 — OaTapel 6opro-
BOTO XVBJIEHHS; 4 — eJIeKTPOIBU-

I'yH

ITpw BenMKMX IIBUIOKOCTSIX MOAesIeV (HaIllpMKIIaf, I CIIOPTVIB-
HVIX TOHOUHVIX MofierIert BoHa ckiIagae 1o 300 xm/rom) mpm if Maci go 2-3
KI' HeBaXXKO OOUMCIINTY 3YCWDIS, sIKe OisTUMe Ha KOp, i HMepeKOHaBCs,
III0 BOHO IOCTaTHBO BrcoKe. CaMe TOMY A0 KOPAY ITpe sBIITIOThCS CIIelli-
anpHi BuMorn. Hampuxitan, mid MIBUIOKICHMX Mofiesiet aBTOMOOisTiB Kop-
IoBa HWTKa Ma€ OyTM BMKOHaHa 3 TATHYTOIO, KPYIJIOTO, IPYXMHVCTOTO
IOpoTy, 3 HesleroBaHOI cTasli 3 XimiwammM cxiragom: C - 0,85 %, Si -0,3 %,
Mn -0,45 %, P - 0,03 %, S - 0,03 %. [diameTp HUTKM KOPHY BUOMpPAEThCI
3aJIe>KHO BiI MIBUMIKOCTI 1 Macu Moesri. BiH Mo>ke KoJIMBaTICS B MeXXax Biff,
0,5MMmmo 1,8 Mmm

JloBX1Ha KOPIOBOI HUTKY BUOMPAETHCS BiAIIOBITHO M0 MOXIIVBO-
CTeV! YIIPaBJIiHHS, a SKIIIO MOJIesIb IIpU3HavYeHa I CTIOPTUBHMX 3MaraHsb,
TO 10 IIpaBIWI IPOBeeHHs 3MaraHb.

SIKITIO BUKOPMUCTOBYBATU IBi HUTKM KOPAY, TO 3'SIBJISIETHCS MOXIIV-
BICTh IepemaBaTyl 3 IX JOIIOMOTOI0 Ha OOPT MomesIi IIeBHiI MexaHiuHi KO-
MaHIM yIIpaB/IiHHA 3a paxyHOK 3MiHM KyTa HaXWIy Py4Ku KopAay (pric.
4.5) i BiATIOBIIHOTO TTOBOPOTY CIEMiaJIbBHOTO IIPUCTPOIO — «TOMTAIIKI» —
HaBKPYTM CBO€ET Oci. SIKIIo A0 «rovigayKy» MeXaHidHO Mifl'eqHaT MeXaHi-
3MM YIPaBJIiHHA MOJEIIII0, TO MOXXHa TaKMM YMHOM BIUIMBaTW Ha I10OBe-
JiHKy MOfIeJIi B IIOBiTpi

AJle Bce-TaKM HEOOXiTHO TTaM'siTaTH, 110 KOPA, BUKOPUCTOBYETHCS B
OCHOBHOMY IS IIBUIKICHMX (TOHOYHVIX) MOZIeJIeVl aBTOMOOLIIIB, KaTepiBs i
JIiTaKiB B 3MaraHHAX Ha IIBUAKICTB, TOMy OCHOBHA BUMOTA 0 TaKOTO KO-
pAy - yTpMMyBaTV MOAENb B pyci Mo Kpyry. MaOyTs, TiTbku KOpH It
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IIBMAKICHMX MOMeJIel JITakiB MoXXe BUKOHyBaTM (PYHKINI MexaHigHOY
Ilepefadi Ha OOpT MOAeNi yIIpaBIIfiodi pyxw (HampwuKiIaj, YIpapIiHHSI
TIOJIOKEHHSIM KepMa BUCOTH).
1 2 3 Puc. 4.5. CxeMa mepeadi MexaHiu-
HOTO PYXy 3 PydYKM KOpAay Ha OopT
™ Mopert: 1 - pydka Kopay; 2 - HUT-
KN KOpTy; 3 - rovpaska (BCTaHOB-
4 jmoernpcs Ha 6opTy Mopert); 4 - Bick

- v 06epTaHHH ToOVIaJIKU

2\

1

Ynpabainna no padio

CxJTamHiIom0 € cxema yIIpaB/IiHHS 3a IOIIOMOTO0 pamioxXBwib. TyT
HeoOXximHMI ITepeaBady i BiAIOBITHMII IpUIIMaY, IO IIPUMaE iMITyITbCY
HepeaBaya i IIepeTBOPIOE 1X Y BiIIOBiAHI KOMaHIM I BUKOHaBYMX Op-
raHiB - PyJIbOBMX MAIIMHOK ab0 eJIeKTPOMarHiTiB.

LIz cxema moOpe po3poOiieHa, JOCTaTHBO BUIIpOOyBaHa Ha Mojle-
JIAX pi3HOTO KJTacy i HABOOWMTHCS B Pi3HMX IKepertax iHpopMariii.

SIKIIO € mocTaTHS ejleMeHTHa Oasa i JOoCTaTHS IATOTOBKA 3 pafio-
eJIEKTPOHIKM, TO IIUIKOM MOXJIMBe CaMOCTiViHe BUTOTOBJIEHHd 1 pasiore-
penasaua, i pagionpuMaya.

BigsnaumMo, 110 B ymIpaBJliHHI MoJesIsAMM Ha BicTaHi Ho papio
MOXUIVBI BapianT. MoXXHa 3acTocoByBaTy PisHi cxeMU - Bijl OJJHOKaHa-
JILHOI IMITyJIbCHOT 10 OaraTokaHaIbHOI IIPOIIOPIIiIHOL.

O0HokanasvHa IMIYALCHA CXeMd, TIPVI SIKiVI Ha MOZEJIi BCTAaHOBJIIOETh-
Cs1 KEpOBAHMV 110 Pajiio KPOKOBUVI ABUTYH, SIKUI ITAKITIOYaE pi3Hi KOMOi-
Haril npwianis. B oMy BuItagKy pamionepenasad Bupo0Oiisie pobodi pa-
mioimmrysiben 3 wactororo 0,3...0,5 I'm. fIKio KpoKoBwUit IBUTYH Ppo3paxo-
BaHMI Ha 5 TO3WMIIIN, TO IJII CKUOAHHS IapaMeTpiB KPOKOBOTO ABUIYHa
(TIepeBerieHHS TI0TO B IIOYaTKOBWUI CTaH) HeOOXiIHO BupoomTH 5 pobounx
immrysiecis. Pamionpuyivad yi1oBIItoe 11i iMITysibeu i iepeTBOpuTh B pobouy
HaIIpyTy I KpoKoBoro AsuryHa. OnuH iMITyJIbCc - IIepIie IOJIOXeHHs
KPOKOBOTO JIBUTYHa, JIPYTU iMITyJIbC — ApyTe IOJIOXKeHH i T. A. Bifmosi-
IIHO B IIepPIIOMY IIOJIOXKEHH] ITiIKIIF09aeThCs OffHA KOMOiHallis npwiafis,
B IPYyTOMY - HACTYIIHA, II'SITh IMITYJIbCiB — ITOYaTKOBE ITOJIOKEHHSI.

3BMYaNHoO, IIpalioBaT 3a TaKOIO CHCTEMOIO MOJKHA TUIBKM ITiCIS
TPpWBaJIOrO TpeHyBaHHsA. AJle Taka cxeMa, He IMBJITYMCh Ha JesIKy IPOMi-
3[IKiCTB, IIpOCTa B peasli3allil, TOMy III0 BOHa OfHOKaHa/IbHa i cxeMa pa-
ZlioariapaTypy MeHIII CKJIafHa.
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Cxitaggiimnoro, ajie i OUIBII HaIITTHOIO CHICTEMOIO € 0a2armoKaHaAb A,
nponopyinna cxema, y AKoi 2 i OiypIr kaHastiB. XapakTep CUTHAJIB B KOX-
HOMY KaHaJli PO3pisHeHMII i MOXKe MiHATHUCS 3a aMIUIITy/I00, OT>Ke, MOX-
Ha BUKOPMCTOBYBaTM PYJIbOBI MallMHKM Irporiopuiviaol aii. ITicia me-
IIMPOBKM CUTHAJIIB B MpUIIMadi MOXXHa OTpUMAaTH aMIULTyAy Heperna-
BaHOIO CUTHaJIy IT0 KOXXHOMY 3 KaHasib. Llsg amruiiTyga sifmosimaTtvme
KyTy HOBOPOTY PYJIbOBMX MamMHOK. KyT IOBOpOTy KOXHOI PyJIbOBOI
MaIIHKY 000B'SI3KOBO Tapy€eThCs i CHOIYYA€EThCS 3 PYUKOIO YIIpaBIiHHSL.
KoxxHoMy KaHasIy - cBOsI pydKa.

ITpw Bubopi unciia kaHaJIiB KepOBAHMX II0 Paslio cuUCTeM Tpeba [10-
TpUMYBaTUCS HACTYITHOTO IIpaBwIa.

Haa ynpabainua 8 oonobumipnomy npocmopi Heobxiono 1 kanaa,
8 OdBomipnomy npocmopi - Ak MiHiMyM 2 Kaxaiu, 044 ynpabaiuna 6
mpuBumipromy -minimym 3.

BinnosinHo 110 11b0OrO IIpaBmIIa:

- IS yIIpaBJliHHS MOAEIUIIO 3aJIisHUYHMX TPAHCIOPTHUX 3aco0iB
HeOoOXiTHMV TUTBKM OOMH KaHasl (peryJIoBaHHS IIBMIKOCTI i HampsMy
IepecyBaHHs «BIlepe-Ha3az»);

- IS YIIpaBJIiHHS MOIEIUII0 Ha3eMHOro abo HaJIBOIHOTO TpaHC-
HHOPTHOTO 3aco0y HeoOXimHO 2 KaHasIM, OCKUIBKM BOHU II€PeCcyBaloThCS B
OBOMIpHOMY IIPOCTOpi («BIIpaBO-BJIiBO», peTyJIIOBaHHS IIBUIOKOCTI i Ha-
MIpsIMVI TIepecyBaHHs «BIIepe-Ha3am»);

- U1 yIIpaB/IiHHSI MOJIEIUTIO IiBOJHOIO YOBHa ab0 MozlesIi BUIbHO
JITAIOYOTO JIiTaka HeoOXiHO 3 KaHa/IM, OCKUIBKM BOHM II€PECYBAIOTHCS B
TPUBMMIPHOMY IIpOCTOpi («BIPaBO-BIIiBO», «BBEPX-BHWM3», PETYIIIOBaAHHS
IIBMAKOCTI OOepTaHHA I'BUHTIB);

- UTs yIpaBIIiHHSA MOJIEJUTIO JIiTaKa, SIKIIO HeoOXigZHO BUKOHYBaTU
dirypu BUIIIOro MijIoTaxXy, HeoOxinmHo, K MiHIMyM, 4 KaHaIM (OOMH IS
IIepeBOPOTY — YIIPaBJIiHHSA eJlepOoHaMM KPWJT).

SIk mpuKITan peastisariil OaraToKaHaIbHOL, IIPOIIOPIIIHOI CUCTEMM
MOXKHa TIPVMBECTM OBOKaHalIbHY (puc. 4.6, a) i Y0TMpPbOXKaHAIIBHY (pPVIC.
4.6, 6) cucreMn pamioyIpaBIiHHSA MOAEIISIMM BUpPOOHMITBA ToHil, sKi
MIPOAAIOTECS B CIIelliali3oBaHMX Mara3Hax

IcHYIOTE i BITUM3HSAHI CHCTeMM, aHaJIOTiUHI 3a CBOIMM MOXJIVBOC-

TAMW 3apyObLKHMM 3pa3kaM, HaIlpMKIIajl arapaTypa OVCTaHIIIHOIO Ke-

pyBaHHs «Crapr-toHiop-90», sika cepintHo Bumyckanacss HBO «Crapr» m.
Tyrm.

B KoMIITeKT KepoBaHMX IO Pafio CHCTeM BXOMSTh pajionepenasad,
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paznionpuriMay, eJIeKTPOHHUM PeryysiTop XOofly, Py/IboBi MaIllMHKM ITPO-
IIOPIIHOI Aif i akyMyIrsiTop 6opToBoro mxepera >xusiteHHs (BJIK). Yac-
TOTa MepeJlaBaHOro CUrHajy - B Jiamasoni 27 mI'm. TouHo vacTora BCTa-
HOBJIIOETBCS 3a JIOIIOMOTOI0 YaCTOTHMX KpUCTaIiB, sKi mifiOpani maporo
I71s TlepefiaBava i mpuiMaya.

Puc. 4.6. AnnapaTypa yIpaBsiiHHS MOZeJISIMU IO pasiio:
a - IBOKaHaJIbHa, 0 - YOTMphOXKaHAJIbHA: 1- IITypBaJI yIIpaB/IiHHS PyXOM
«BIIPaBO-BJIiBO»; 2 — KYPOK MPOMOPLITHOTO YIIPaBIiHHA IIBUIKICTIO
«BIIepen-Ha3aa»; 3 - pydKa yIIpaBJliHHg KepMOM BUCOTH (IIepeMileHHs
II0 BepTHKaJIi) i HaIpsIMOM pyXy (IlepeMilleHHsIM 110 TOpU30HTaIi); 4 -
PYyYKa yIpaBJIiHHs 4mciioM 00epTiB IBUryHa (IlepeMillleHHs 110 BepTHKa-
71i) i pyxoM eJtepoHiB (lepeMillleHHs IT0 TOPU30HTaIi)

PynboBi MammuKM (puc. 4.7) HigKII0O9aroThCI A0 pagionpuiiMaya i
XuBnATbes Bifg, BXXI. Bonn MaroThk Basl, aKuit MOXe ITOBepTaTUCS Ha KYT,
OpOHOPLiHUM BeJIMYMHI aMIUIITYOQU CUTHajly Iepenasava. Ha Baiy
MOXYTb OyTM BCTaHOBJIEHI Pi3Hi ITOBOPOTHI eJleMeHTH, 3a OIIOMOTOIO
SIKVIX 3[IIVICHIOIOTHCST HeoOXimHi pyHKIIiI.

Ha Bany opmi€l 3 pyibOBUX MaIIVHOK MOXYTh 3aKpiIUIIOBATMCH
BUKOHAaBUi NpUCTpol mosopory. Hanpukian, mis aBToMob611s abo KaTepa
- Ile BiAIIOBiHO Tsira pyJIbOBOrO YIIpaB/IiHHS IIOBOPOTaMM KoJtic abo cTe-
pHa Kopabsst. Ha Basty iHITOI pysIp0BOi MaIIMHKY MOXe Oy TN BCTaHOBIIe-
HWUI TepeMMKad poOOTV eJIeKTPWYHOIO ABUIYHA BIOIIOBIIHO IO cxeMw,
OpuBeieHol Ha pwc. 4.3, 3 Ti€lo JIMIIe Pi3HUIIEIO, IO 3aMiCTh PYYHOTIO IIe-
peMIUKaHHs peasli30oByBaTUMeThCs aBTOMaTW4YHe 3a PaxyHOK IIOBOPOTY
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BaJIy pyJIbOBOI MaIlIMHKY i, BiITTOBiTHO, KOHTAKTiB PyXOMOI IUIaTH.

Puic. 4.7. 30BHIIIHIV BUIAN, PYJIbOBOI Malllu-
HKM CUCTeMM yIIpaBJiiHHsA Mopensamu «Blazer
Sport Radio Control System» simoHCBKOT ip-
Mu «SANWA»

4.3.3. CnopTuBHO-TexHiUHa KjIacudikariia monesen

CriopTviBHI MomeTi MOXYTh OpaT y4acTh B CIOPTMBHUX 3MaraH-
HsIX BinmosigHo mo [TpaBwt npoBemeHHs Takmx 3axoAis [3, 33,67].

Kaacugpixayia modeaeii aBmomo6iai6

Kitacudikamist momenent aBTOMOOUTBPHOI TexHIKM IIpMBedeHa Ha
HificTaBi JaHMX, OITy0JIikoBaHMX B JIiTepatypi [3].

Modeai-kxonii aBToMOOUIIB MOXYTB OyTU [IifoumMiu, a MOXYyTb OyTu
HactutbHMMM. HacTineHi Moperti-koril 3'eqHaHi B rpymy H-1.

Cnopmu6Hi ModeAi BUTOTOBJIIIOTBCS VIS YYAacTi B 3MaraHHSIX 3a IPy-
maMm i KJTacamwi, HaBermeHMM B Tabmmisax 4.1- 4. 5.

Tabmrsg 4.1
I'pyna KopmoBmx Mofiesie 3 IPUBOLOM Ha KoJleca
Ktac I'oHo4Ha MOTeTh aBTOMODITIA 3 ABUIYHOM BHYTpIIII- Maca,
HBOTO 3ropsHH (IB3) 3 pobounm 06'emom 1,5 cm? KT
E-1 T'oxouna momess aBromo0ig 3 [IB3 2,5 M3 1,05
E-2 T'onouna Mopennb aBToMo0is 3 [IB3 5 M3 1,57
E-3 T'onouna Mmopenb aBToMo0ist 3 JIB3 10 cm3 2,3
E-4 T'onouna Mopenb aroMo0iIs 3 IIB3 3,5 cm3 3,13
E-5 Koprosa Monesns aBromobists 3 [1B3 2,5 cm® 1,87
«Pasti» Moperb-kortist aBToMob6itsa 3 [IB3 1,5 amd 2,0
K-1 Momernb-Kortist aBToMob6itsa 3 [IB3 2,5 em3 1,8
K-2 Moperb-Kotis aBTOMOOITIA 3 eJIeKTPOABUIYHOM 2,4
ETT-1 T'oxouna momerts aBTomMo0ig 3 JIB3 2,5 cMm3 Ha Oasi 50
ZleTaJieri Habopy, 10 BUITYCKAETHCS IIPOMVCIIOBICTIO !
«Term I'oHOYHa MOJIEITF aBTOMODIIIS 3 IBUIYHOM BHYTPIIII-
HporO 3ropaaHs ([IB3) 3 pobounm 06'emom 1,5 cm®
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I'pyma xepoBaHIX TI0 pamio Momesen

TabGmvirg 4.2

Kitac XapaKTepucTUKM ITpumiTka
PLIA Mojierib-Kolist aBTOMODUIS 3 eJIEKTPOABUTYHOM
Monesnp BUILHOI KOHCTPYKITIT 3 €JIEKTPOIBUTY -
PLIB . Pyxit POIBYLY™ | U hax= 21 B
HOM
Momesrs aBTOMODIIIS 3 eJIeKTPOIBUTYHOM JIJIS
PLIE & POMIBUTYHOM UL M 1:12
IPYHOBMX TOHOK
®-1 Monmenps aBTOMOOINS 3 BiDKpUTVIMM KOJIecaMmm M1:8
11 TPYHOBUX FOHOK 3 [IB3 3,5 em® Dopmyria
Moperb aBTOMOGIIIS i3 3aKpUTUMM KOJlecaMu
D-2 ) M1:8
IS TPyNoOBUX FOHOK 3 JIB3 3,5 cm
Tabmg 4.3
I'pymna xopmoBux Mopesien 3 HOBITPSHMM TBUHTOM
Kitac XapaKTepuCcTUKU ITpumiTka
AM-1 | Tonouna momesns aBroMmo0ig 3 [IB3 1,5 M3 Aepomo0biTe
AM-2 | Tonouna momesns aBToMo0ig 3 [IB3 2,5 M3 AepomobiTe
AC-1 T'onouna momess 3 [IB3 1,5 om3 Aepocann
AC-2 | T'onoura mofesnb 3 [IB3 2,5 cm3 Aepocanu
Moesb-Kor1ist 3 HOBITPSIHMM I'BUMHTOM 3 [1B3
AK-1 a L A Aepocanu
1,5 cm3
Momernb-KoIrist 3 HOBITpSHMM I'BUMHTOM 3 /B3
AK-2 . p A Aepocanu
2,5 cm3
Tabmmg 4.4
I'pyma Tpacosux momesent
Kitac XapaKTepucTuKmn ITpumitka
1 2 3
Monesb-KoITiss TOHOYHOIO aBTOMODI-
TA-1 He ®opmyiia
JIA 3 BITKpUTVMMM KOJlecaMm S
Mopernb-KoIis i3 3aKpUTMM KojIeca- -
TA2 | O P s
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ITponosxeHns Tabmti 4.4

1 2 3
. Oxkpim pexop-
Morienp-KOtist icTOpUYHOTO (BUITYCKY
. IOHO-TOHOYHOTO | <
TA-3 | mo 1950 p.) aBTOMOOiIA OyIb-SIKOTO . N
1 IS TOHOK Ha —
TUITY
TpeKy =
Th-1 Mojtenb BiIbHOI KOHCTPYKIH MinimasHMI mia-
Moyiens BiJIbHOT KOHCTPYKIIT 3 IBU- MeTp MepelHix KOJIic
Th-2 TYHOM BITYM3HSHOTO BYPOOHWMIITBA, 14 wmM, MiHiIMaIBHA
110 HOCTYIIA€E Y BUIBHUI ITPOJIaX mmprHa 4 MM
Y Tomy umcii
Mopesi-Korii, 1110 MaroTh Ky30BM da- | i3 3aroTiBoK i -
Tb 6prraHOTO BUpOOHMITTBA i IMTaci, 3i- nanispabpuxa- |
OpaHi 3 T HabOPiB, 1110 € Y IPOHAXY | Tig s
Tabmvrsg 4.5
I'pyma HavimpocTimmx Mojesien
Kitac XapaKTepuCcTUKM ITpumiTka
E1.2 Koprnosa Mopeb-Kortist BifICbKOBOI'O % Kusnen-
- . ~
aBTOMODUIS 3 eJIEKTPOIBUTYHOM § 2 HS
EI13 O0'emHa KOpA0Ba MOTIETTb aBTOMODIITS = 5 30BHIIITHE
3 eJIeKTPOJIBUTYHOM fg E
' - 2| BT | Kusren-
O0'eMHa Momeb aBTOMOO1IIA 3 eJIeK- Al g
EJl-4 TDOIBUIY HOM Al B 2l HS BHYT-
PORBIILY f, H pimHe
KonTtypna mopers asroMmo0iId 3 ry- 5
PM-1 MOBVIM [IBUT'YHOM, IIIO ITpallfoe Ha §
PO3TSATyBaHHS =
: o
KonTypHa Momens aBTOMOOLIA 3 I'y- =1
PM-2 | MOBMM ABUTYHOM, IIIO IIPAITIOE Ha
CKpy4yBaHHS

Kaacudpixayisa modeaen cyden i kopabaib
CymHa i Kopabii € TeXHIYHMMIM TPAHCIIOPTHUMM 3acobaMm s

[IepecyBaHHs KOPVMCHOI'O BAaHTaXy O Bofi abo i Bomoro.
CymHa 1 Kopaliti po3pi3HsIOThCs 3a npmsHaueHHsM. Cymamu Ha-
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3MBAIOTBCS IVMBUTBHI TPAaHCIIOPTHI 3aco0m, a KopabssaMm - BiricbKoBi. IHO-
Ii KopaOrIsIMM Ha3MBalOTh OKeaHCBHKi ITacaXkMpChbKi i BaHTaXkHi CyIOHa Be-
JIMKOT BOJOTOHHAXXHOCTI.

IImBiyibHI cyaHaA HiIpO3OUIAIOTbCA Ha TPaHCHOPTHI, TONOMDKHI,
CIIOpPTMBHI i TexHiuHi. TpaHcIIOpTHI cy[Ha, y CBOIO 4epry, OUIATbCI Ha
ITacaXXMpChbKi 1 BaHTa)kHi, JOITOMIDXHI -~ Ha KpUrojaMHi i OykcupHi, JIo11-
MaHCBKi i pATyBaJIbHi.

Ho crieniayibHMX Cy[eH BiTHOCSTBCS HayKOBO-IOCIIAHI, y4OOBi,
TIOXKEXHI 1 T.II.

TexHiuHi cygHa - Ie 3emyiecocy, 3emyledepIiaIky, JOKM, BaHTaKHi
Oapxi, cymHa A1 BOmOIa3sHMX pooiT i T.11.

CropruBHi cygHa - Ile CyJiHa MajIiol BOAOTOHHaXXHOCTI U1l BOITHO-
TO TYpU3My, IIPOTYJISIHOK, [JISl CIIOPTUBHYIX 3MaraHb.

Cynna Oysarors Hamgsomuwmmu i ninBomammm. Hapmsommi moxaa
i pO3AUINTY Ha BecesIbHi, ITapycHi i MOTOpHI.

CynHa MoxHa KIacudikyBaTu i 3a iHmmMMM o3zHaxamm. Hampum-
KJIafl, IX MOXHa KIacudiKyBaTu:

- 3a pallOHOM IUIaBaHHs (MOPCBKi, piUKOBi, 3MiIlIaHi);

- 3a TWUIIOM IIBWUIYHIB (TeIIoXomu, TypOOeIeKTPOXOY, aTOMOXO-
m);

- 3a OPVHLOWUIIOM yTpVMaHHS Ha IIOBEPXHi BOAM (BOIMOTOHHaXKHI,
aeponVHaMiuHi, TiZpoaVHaMiuHi, Ha MiABOIHMX KpIIax).

BiricbkoBi KopaOsri minpo3aiIsAroThess Ha HaJBOAHI i TIiABOMHI, a 3a
XapaKTepOoM BUPpIITyBaHMX 3a/ia4 — Ha TaKi TpyIIn:

- Kopali1i Iyt BemeHH:T 00110BMX AilT (OcHOBa (PIIOTY);

—OTIOMIXHI KOpabJIi, 1110 3a0e3IeuyoTs Ail 60110B1X KOopabiIis;

- pennosi i Ga3oBi kopabiii g 3abe3nevenHs 1ivi 6ovoBux i mo-
IIOMDKHMX KOpaOJIiB Ha peri i B raBaHi.

Monperti cyzeH i KopalitiB Iimpo3AiIaroThest Ha Taki rpymm [49].

Kamezopia A/B - «l16udxicni kopdoBi modesi» (HAJILHICTL XOILY
500 M), pBuryH BHYTpiIHboro sropsxa: (JB3), mBuakicts HanbuIbIIA):

-xi1ac Al - [IB3 no 3,5 cMm3, rpeOHII TBUHT;

-xiIac A2 - [1B3 Bix 3,51 cm3 1o 6,55 cM3, rpeOHWMIN TBUHT;

- xIac A3 - [1B3 Bix 6,56 cM3 mo 10 cm3, rpebuMII TBUHT;

- xi1ac Bl - IB3 mo 2,5 cMm3, HOBITpsIHNMI TBUHT.

Kamezopia 3 - «Cmendobi modeni»:

- wiac C1 - Bci BUyM BeceJIbHMX i ITapycHMX cyniB Oe3 IBUryHa;

- wiac C2 - Moperti 3 MeXaHIYHVM IBUTYHOM OY/Ib-SIKOTO TUILY;
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- xi1ac C3 - MakeTu CIIOPY/I;

- xiac C4 - miriaTropHi Momesi Oynp-axux cymis i KopaOis.

Kameeopia I - modeni, «nexkepoBani modeai axm, ujo 6BiivHo
110ymeu», ganbHicTh xomy — 100 M:

- xi1ac [I-M - sixta «Map0ixemn», BITpwIo, IIBUAKICTE Oyab-sIKa;

- wiac [1-10 - sxta «Tenpitep», BiTpwio, mBuKicTe HanbiIbIIIA;

- xi1ac I1-X - BUIbHO CKOHCTpyVOBaHa MOJeIIb.

Kameeopia E - «Camoxioni modeni» (aipHicTh xomy 50 M, IBUTYH
- MexaHI9HM OyIb-5KOI KOHCTPYKIILiI):

- wiac EH - TouHi kxomii HMBUIPHMX CYIiB, MIBUIKICTh MaciiTaOHa,
OBUTYH MeXaHIYHU 6y;:[b—9n<0‘1‘ KOHCprKui'l';

- wiac EK - Touni Kormii BivicbkoBUX KOpa0JIiB, IIBUIAKICTh MacIIITa-
OHa, JOBUT'YH MeXaHIUHW 6ym>—sn<o'1' KOHCprKui’I;

- xitac EJI - TouHa Kormist ITigBOHMX YOBHIB, MIBUIKICTH MacIIITa0-
Ha, IBUTYH MeXaHIYHU 6ym>—sn<o'1' KOHCprKui'I;

- wiac EX - BiyIbHO cKOHCTpyViOBaHa MOJIe/b, IIBUIKICTH Oe3 00-
MeXeHb, TBUTYH MeXaHiuHMI 6ym>—sn<o'1' KOHCprKui'I;

- wiac EX-1250 - macmrabHa MOmesTb BiVICBKOBOTO KOpPaliIsl, Jaib-
HICTB X011y 25 M, IBUAKICTE MacIITabHa, IBUTYH OYIb-SIKNVL;

- wiac EH-1250 - macmrabHa Momens IUBLIBHOTO Cy/HaA, Haib-
HICTB X011y 25 M, IBUAKICTb MacIITabHa, IBUTYH OYIb-SIKNVL;

- witac B-1250 - maspHIiCTD xomy 25 M, MacmITad i Oyap-aKol mBYI-
KOCTi, ABUTYH OyIb-SIKWUTI;

- xitac EX-1250 - BumpHMII Ki1ac, MaclITab MOBUIBHUI, IIBUIKICTD
MaKCUMaJIbHa, IBUTYH Oyab-sKUL.

Kameeopia @1 - «Il18udxicni kepobani modeni»:

- xiac ®1-B3,5 - BijIbHO CKOHCTpYyVIOBaHa MOeNb 3 TpeOHUM abo
HnoBiTpsaHMM TBMHTOM, B3 mo 3,5 cM3, mBuakicTs HambLTbIIA, AVICTAHIIIS
CIIeriajbHa;

- xiac @1-B6,5 - Te x 3 rpebHMM rBUHTOM, [1B3 10 6,55 cM3;

- xitac @1-B15 - e x, [AB3 Big 6,56 cMm3 mo 15 eM3;

- xwac @1-E1 - BUIbHO CKOHCTPYVOBaHa MOeb 3 IPeOHUM I'BUH-
TOM, MacoIo 10 1 KT, eJIeKTpOIBUIYHa, IIBUAKICTE HaOITbIIIa;

- xirac @1-EcB - Mopens 3 rpeOHMM I'BUMHTOM, Macoio IToHaf 1 KT,
€JIEKTPOIBUTYH, IIIBUAKICTh HaviOUIbIIIA.

Kameeopia @2 - «116udkicni modeai ¢hieyproeo xypcy»:

- x1ac P2-A - moperti-Komil 3aBIoBXKM 10 900 MM, IBUTYH - OYIIb-
SIKUVI MeXaHIuHM, Yac IIPOXOIKeHHsI CIlelliayIbHOI AMCTaHIIil He Oijbiire 7
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XB;

- xi1ac @2-B - te x 3aBmoBxku Big 901 MM g0 1400 Mm;

- xiac @2-C - te x 3aBmoBXxKu Big 1402 MM 10 2500 MM

Kamezopia @3 - «I116udxicni modeai ghicyprozo kypcy»:

- wrac O3-B - Momernp 3 MOBiTpsTHMM abo0 TpeOHMM TBMHTOM [IJIS
dirypHoro xypcy, 3 6yap-skum [1B3, mBuakicTs MaKCMMaIbHO MOXKIIVBA;

- wiac O3-E - BUIbHO CKOHCTPYTIOBaHA MOIIENb 3 TPeOHMM TBUHTOM
IUIS MIBMAKICHOTO (PirypHOTo Kypcy, elIeKTPOABUIYH, IIBUIOKICTh HaviOi-
JIbITIA.

Kamezopia @5 - «KepoBani moodeni axm»:

- xitac ®5-M - keposaHi Mozeni sxT («MapOxen»), BiTpwIo, Ayic-
TaHIIiS crielliajibHa, IIBUIKICTh HaMOUIbINa;

- xiac P5-10 - Te x («TeHpirep»);

- xitac P5-E - Te x (3aBHoBXKM 1 M);

- xiac P5-X - Te X BUIbHOI KOHCTPYKIIiI.

IcnyroTs i iHmmi KaTeropii, Hanpuxiag @6, @7 i1 @CP. Kareropii ©6
i @7 - 1e geMOHCTpalliiHi Mofesli, a ocTaHHs - Ie IBUAKICHI Mopesti
TPYHOBMX TOHOK. 3a VMM KaTeropisMu 3MaTraHHS IIPOBOMASTHCS BKpamt
pinko.

Kaacugpixayia abiayianux modeaei

B MopemoBanHi aBialliviHOI TeXHIKM CKJIJIVICS TPY HaIIPSIMMN:

1) KOMifOBaHH: 00'€KTiB aBialliffHOI TeXHIKM 3a 30BHIIITHIM BU-
IJISIIOM (MOZIEITi-KOIIiT) B TOUHIV BiIIoBimHOCTI 3 BMOpaHMM MacirraboMm i
3aCTOCyBaHHSM TUX JXe MaTepiaslis, IO i y ITpOTOTUILY;

2) MOJIEJIIOBaHHS II0JILOTY O0'€KTiB aBialliviHOI TeXHIKM (criop-
TUBHUVI MOETTi3M);
3) KOMIUIEKCHe MOZEJTIOBaHHS, IO IOEAHY€E BiATBOPEHHS 30B-

HINTHBOTO BUIIISAY 00'€KTiB aBiaTexHIKM 3 MPOIIeCOM ITOJIbOTY.

INepri Mozterti BUTOTOBIISAIOTE SIK HAOYHI ITOCIOHMKY 11 HaBYaIb-
HUX IIiJIeV1, CyBeHipy, NpuKpacy IpUMIillleHb, BUCTaBOK TeXHiYHOI TBOp-
vocTi i T.11. Ilpm IIpoekTyBaHHI HOBMX JIiTalOUMX arapaTiB BOHU CIIyXXaTb
06'eKTaMV MOC/TIDKEHHS. X TTOMIIIAI0Th B aeponvHaMivHi Tpyou, obmy-
BalOTh IIOTOKOM IOBITPs 1 BU3HAYalOTh aepOMHaMIiuHiI XapaKTepUCTUKM
MamOyTHIX JHiTaJIbHUX aTlapaTib.

Hpyrui TuIl Mofiesieli Ma€ OCHOBHI YaCTMHM JIiTaJIbHOTO arlapary,
HanpuxIaf, jagitakn. @opma IX CVWIBHO BiIpi3HSETHCS Bim peaytbHMX 00'e€K-
TiB, ajle Ile MOJIeJIi [if04i, Ha HMX BMUBYAETHCS IIpOliec IOJILOTY, yIIpaBIIiH-
Hl, JIbOTHI XapaKTepUCTMKY, a TaAKOX IIPOBOIATHCS CIIOPTUBHI 3MaraHH:.
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Taxi momerti macmcpiKyIOTL 3a IIeBHMMM O3HaKaMM, a 3MaraHHs ITpPOBO-
IOSTHCS 3a BCTAHOBJIEHVIMM ITpaBwIamm [23].

KowmruiexcHi Mopiesli TOUHO IIOBTOPIOIOTH BCi 30BHIIIHI O3HaKM JIi-
TaJIBHVX allapaTiB y IeBHOMY MacIITabi i 37aTHI BUKOHYBaTH TTOJIbOTM.

Monerti aBianivtHol TexHiKM Iy>Ke ITikaBi K 00'eKTV TeXHIUHOI TBO-
pUOCTi He TUIBKM I OiTeV, ajle i IS JOPOCINX, OCKUIBKM JOIIOMaramThb
BUBYATK peaIbHy aBialliiHy TexHiKy, IIiJBUIIYIOTh TeXHiUHYy MaricTep-
HiCTh MOMEJTICTIB i TIPMHOCATH ecTeTUUHe 3a0BOJIeHHS CBOIM TBOPIISIM.

JIK B)Xe HaroJIONIyBasIOCs, aBiaMoiesli IUIaHepiB i JIiTakKiB MOXYTb
Oyt cxemaTaHMMM abo dro3espKkHMMM. CxeMaTUdHI MOJIelli He 30BCiM
TOYHO ITOBTOPIOIOTH JIiHIl i OpMy IIPOTOTHUITY, a MaOTh JIVIIIE BilgaseHy
cxoxicTh 3 HUM. Taki Mozes1i HaMOIBII ITPOCTi ¥ BUTOTOBJIEHH], TOMY IIO-
CTYIIHI IS IIOYMHAI0YVIX aBiaMOIesIiCTiB.

OroseyspKHI  Mozerri  OUIBII  TOYHO IIOBTOPIOIOTH  00'€eMHO-
HPOCTOPOBY CTPYKTYPY ITpoToTmily. BoHu ckilagHilie BIamTosaHi, i Tomy
1X peKOMEeH/Ty€TbC BUTOTOBJIATH JOCBiIYeH M MOJIeJlicTaM.

CropTuBHI Mofieli MiApOo3aiIAIoTh Ha TP TPYIIN: BUIBHO JIiTaroui,
KOPIIOBi i KepoBaHi 110 paio.

KoxHa rpyma, y cBoro uepry, AUIUTBCS Ha KJIacu.

Kameeopia F1 - «BiavHo aimaroui modeni»:

- wiac F1A - mrasepu (1wIola Hecyd4oi ITOBepXHi Kpwia i cradiri-
3aTopa - 32..34 nMm? MiniMasibHa Maca - 410 r; MakcuMasibHe HaBaHTa-
JKeHHsI Ha Hecydy IUIOIIVHY —

0,49 H/nm?);

- xitac F1B - aBiamoperti 3 ryMOBUM MOTOPOM (IIJIOIa HeCydoi Io-
BepxHi - 17...19 nM?; miniManbpHa Maca Oe3 gBuryHa - 190 1; MakcuMasibHe
HaBaHTaXeHH:A - 0,49 H/OoMm2; MakcuMaibHa Maca 3MallleHOTO IBWUTyHa
(mBuryHis) - 40 r);

- wiac F1C - tanmepni (B3, makcumanpumi 06'em gpuryHa 2,5
cM 3; MaKcMMaslbHa Maca B rpamax pisHa V/IB x 300 (VZIB B cM®); HaBaHTa-
JKeHHS Ha HeCcydy II0BepxHIo: MiHiMaribHa - 0,196 H/nmM?, MakcumarbpHa -
0,49 H/nm?2, eHeprito BUXJIONY [OBUTYHA BUKOPUCTOBYBATH 3a00pOHSIETH-
cs);

- xiac F1D - xiMHaTHi aBiamMopesi (MaKCHMMaJIbHUM po3Max Kpwia
- 650 MM; MiHiMarTbHA Maca 6e3 rymoBoro gsuryHa - 1 ).

Kameeopia F2 - «Kopdo8i modeni»:

- xtac F2A - mBupkicHi (TwIoia Hecydoi IToBepxHi (IM?) piBHa um-
CeJIbHO IIOIBOEHOMY 00'eMy mBUTyHa (B CM?); MaKCUMAaJIBHUI 00'€eM [IBI-
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ryHa - 2,5 cM% MaKcvMaIbHe HaBaHTaXeHHS Ha KpwiIo - He Outemre 0,98
H/mm?);

- wrac F2B - minmoraxHi (MakcuMaIbHa IDIOIIA HECydMX ITOBep-
xoHb - 150 mM2; MakcMaibHa Maca — 5 KI; MaKCMMaJslbHe HaBaHTaKeHHS
Ha Hecyu4y IoBepxHio - 9,98 H/nmM% MakcumaribHuit o6'eM msuryHa — 10
M3, MOfIeJTh TIOBMHHA MaTM IIaci, a ABUTYH — ITIYIIHVK);

- wrac F2C - ronouni (MiHiMasTbHa IUIOIIA Hecydol IToBepxHi — 12
IIM?; MaKCUMaJIbHa IostboTHa Maca - 700 r; MakcuMaTbHIM 00'eM OIBUTYHA
- 2,5 cm 3; miHiMaIbHA BrcoTa (ro3esIsDKy B Mictii kabinm mitora - 100 Mmm;
mmpurHa - 50 MM; IJT0IIIA HOIIepeYHOro nepeTuHy - 39 cm?);

- xitac F2D - Mopens «moBiTpgHOTO 0010» (MaKCMMaIbHa IUIONIA
Hecy4oi nosepxHi - 150 aM2; MakcuMaIbHa MOJILOTHA Maca — 5 KI; MaKcu-
MaJIbHe HaBaHTakeHHS Ha Hecyuy mosepxHio - 0,98 H/nm?% Makcumats-
Hu 00'eM IBUryHa - 2,5 cM9) .

Kameeopia F3 - «KepoBani no padio modeni»:

- wiac F3A - minotaxsi (MakcumaibHa IDIOINA HECY4YMX IIOBEp-
x0Hb - 150 @M% MakcvMapHa Maca Moferti (Oe3 mammBa) - 5 KT, MiHiMa-
JIbHe HaBaHTa)XeHH:A Ha Hecydi mosepxHi - 0,118 H / aM?% MaxcmMaib-
HuM 00'eM nBuryHa - 10 cm3);

- xi1ac F3B - moperni miaHepis (MakcuMaiibHa Hecyda Iioria - 150
IM?;, MaKCMMaJIbHa Maca - D KI; HaBaHTaXeHHS: MiHimaibHe - 0,118
H/nmm2, makcvmansre - 0,736 H / om% MakcumanpHUII pobounit 00'em
OBUIyHA - 2 cM3; dac poOotv AsuryHa - 45 c; qoBXnHa jteepa — 150 m);

- wiac F3C - ronouni (MakcuMabHUM 00'eM LWITiHApa ABUTYHA —
6,6 cM 3; morlepeuHMI TIepeTHH (Pro3esIsLKy 1o Mumertto — 175 x 85 mm, 1ma-
ci Momesi IIOBMHHEe 6yTVI ZIBOITOJTEIOCHVIM).

Kaacugpixayia modeaeii pakemnor mexniku.
B xiracmudikaropi Momesiet pakeTHOI TexHIKM 3HAa4daTbCsl [ecATh

KaTeropin [47]:

- S1- Mopeni pakeT Ha BUCOTY HOJIBOTY;

- 52 - MopesIi pakeT Ha BUCOTY IIOJIbOTY i3 CTaHIApPTHUM BaHTa-
KeM;

- S3 - Mofierli pakeT Ha TPUBAJIiCTE MOJIBOTY 3 ITApallyTOM;

- 54 - Mopierli pakeTOIUIaHiB Ha TPUBaJIiCTh HOJILOTY;

- 55 - MopIeri-KoTIil Ha BUCOTY HOJIBOTY;

- 56 - MofIerti paKeT Ha TPMBAJIiCTh MOJIBOTY i3 CTPiUKOIO;

- 57 - MopIeri-KoTIil Ha peasIisM HOJIBOTY;
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- 58 - Moperti pakeTOIUIaHiB Ha TPUBaJIiCTh HOJILOTY;

- 59 - Moperti pakeT 3 aBTOPOTYIOUNM CITyCKOM;

- 510 - Mopesti pakeTOIUIaHiB Ha TPUBAJICTD IIOJIBOTY.

B koxHiVI 3 nepepaxoBaHMX KaTeropin, y cBOIO 4epry, € po3loil
Ha KJIacy 3a O3HaKaMU, XapaKTepHIUMM ISl JaHOI KaTeropil.

Moperi paker xareropiit S1, S2, 53, S6, S9 i 510 nosuHHI MaTI Mi-
HiMaJTbHUT JiameTp Kopmycy 30 MM Ha goBxuHI He Menm 50 % Bix 3ara-
JIBHOT JOBXMHM KopItycy. MiHiMalbHa JOBXVMHa Mozesiel IUX KaTeropin
- 350 mMm.

st Momerient Kareropii S5 MiHiMaiIbHa JOBXMHa Kopmycy - 500
MM, MiHiMaTbHUM AgiaMeTp - 40 MM Ha moBXuHI OUTbIIe 20 % 3arasapHOL
JOBXWHV KOPIIYCY.

Bci Mopmerti pakeT HOBMHHI MaTy po3Ii3HaBaJIbHI 3HaKM, IO CKJIa-
JAo0ThCs 3: TTO3HAUeHHs Kilacy, Halpukian, «S3A»; MiHIMyM OBOX OYKB i
nsox 1mdp, Hanpuxiian «BK-08». Bucora 6yks - He MertIe 10 MM

Ha Mopernsix pakeT MOXyTb OyTW BCTAHOBJIEHI K BiTUM3HSHI MO-
IeIbHI paKeTHi ABUTYHM, TaK i ABUTYHU 3aKOPIOHHOIO BUPOOHUIITBA.

Bci mepepaxoBaHi kaTeropii nepenbavaroTs Kjlacy, HaBeleHi B Ta0-
mmrsix 4.6 - 4.12 Kiacu, suninteHi mpudToM, OepyTh y4dacTe B PisHMX
3MaraHHsX, aX JO MDKHApOITHMX.

Tabsma 4.6
Moriesti pakeT Ha BUCOTY HOJIBOTY (KaTeropis S1)

Kitac CymapHMUI iMITyIJIBC MakcumasibHa cTap-
Mozesievt AOBUTYHA TOBa Maca, T
S1A 0,0-5,00 60
S1B 5,01-10,00 120
S1C 10,01-40,00 240
Tabmuia 4.7
Mogerti pakeT Ha BUCOTY IIOJIBOTY i3 CTaHAAPTHMM BaHTakeM (KaTeropis S2)
Kotac Cymapnumn MakcnmaribHa KinekicTs
MOTesTet iMITysTbC IBVTY- | CTApTOBA MAaca, T | BaHTAKIB, IO
Ha HifiIMaIOThCs
S2A 0,0-10,00 90 1
52B 10,01-40,00 240 2
52C 40,01-80,00 500 4
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Tabsmg 4.8

Moperti pakeT Ha TPMBaIiCTh IIOJIBOTY 3 ITapalIyToM (KaTeropis S3)

Kitac . Cymapimit MakcnmasibHa | MakcuMasibHM
_ iMITyJIBEC ABUTY-
Moziesient Ha CTapToBa Maca, T | Yac HOJIbOTY, C
S3A 0,0-2,50 100 240
S3B 2,51-5,00 100 360
S3C 5,01-10,00 200 480
S3D 10,01-20,00 500 600
Tabsg 4.9
Mogierni pakeToruIaHiB Ha TPUBaJICTh ITOJIBOTY 3 ITAPaIlyTOM
(xareropii 54 i 510)
Kotac Cymapamit im- MaxcumasibHa P —
N IyJIBC CTapToBa Maca,
Mopenen 4ac MoJjIboTy, ¢
JIBUTyHa r
S4A, S10A 0,0-2,50 60 120
54B, S10B 2,51-5,00 90 180
54C, S510C 5,01-10,00 120 240
54D, 510D 10,01-40,00 240 300
S4E, S10E 40,01-80,00 500 300
Tabsmg 4.10

Mogerti pakeT Ha TPUBaIiCTh ITOJIBOTY i3 CTPiUKOIO (KaTeropii S6)

CymapHM1Z imM-

MaxkcumMmasibHa

Kitac MakcuMmastbHU
_ IyJIBC CcTapToBa Maca,
Moesien 4ac 1ojboTy, ¢
JIBUTyHa r
S6A 0,0-2,50 60 120
S6B 2,51-5,00 90 180
S6C 5,01-10,00 120 240
S6D 10,01-40,00 240 300
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Tabmrs 4.11

Moperi pakeToIUIaHIB Ha TPMUBAJIiCTh IOJIBOTY (KaTeropii S8)

Kitac _ | MakcumaiipHa
Cymapuum _
Mojie ; craproBa Ma- | MakcuMaTbHUI .
N IMITyJIBC IMTpumiTka
men ca, T 4ac IoJIbOTY, C
ABUIYHa
S8A 0,0-2,50 60 120
S8B 2,51-5,00 90 180
S8C | 5,01-10,00 120 240
S8D | 10,01-20,00 240 300
S8E | 20,01-40,00 300 300 PagiokepoBana
S8F | 40,01-80,00 500 300 PagiokepoBana
Tabmvrsg 4.12
Moresi pakeT 3 aBTOPOTYIOUMM CITyCKOM (KaTeropii S9)
Kotac Cymapuauit iMm- | MaxcumMaribHa I E
N IIyJIbC CTapToBa Maca,
Mogieriet yac II0JIbOTY, C
IBUTYHA r
S9A 0,0-2,50 60 180
S9B 2,51-5,00 90 240
59C 5,01-10,00 120 300
S9D 10,01-20,00 240 360

pumimxu do madauys 4.6 — 4.12:

Haa kameeopii S1. JlorryckaeTbcs 3aCTOCYBaHHS OYIIb-SIKOI KiJIBKO-
CTi OBUTYHIB i Tx KoMbiHaIlisl, aje cymMapHMI IMITyJIbC IIPW LILOMY He IT0-
BUHEeH OyTM BUIIMM 3a HOIYCTUMe 3HaUeHH IJIs JaHOTO KiIacy.

Haa kameeopii S2. CraHmapTHUI BaHTaX — LIWIHAP 3 CBUHINO abo
VIOTO CIDIaBY i3 3micToM cBuHIIIO Ginbirte 60 %, Macoro He meHmr 28 T i fia-
MeTtpoM 19,1 Mm 3 gorryckoMm * 0,1 mm. YV BaHTaXi He ITIOBMHHO OyTH OTBO-
piB i AKMx-HeOynp KpiluleHb. BiH po3MillyeTscs ycepenmHi Mogmerti i mo-
BUHEH JIETKO BUTATYBaTuUCs 111 KoHTpomo. i vyac nospoTy BiggiteHHA

BaHTaXy BiJl MOJeJIi He JI0ITyCKaeThCs!

s kamezopii S3. 1o maHol KaTeropil BiTHOCATBCSA TIJIBKM OITHO-
CTyIiHYaTi MOJeli, Bill AKMX MiJl Yac HOJIbOTY He ITOBMHHEe Hidoro Bili-
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JIATHCH, OKpiM mypka i maparnryTHoro goxiia. Koxna mopens 3abesmeuy-
€TBCSI OMHVUM ABUTYHOM, YMC/IO HapalIyTiB - Oyap-saxe. MiHiMaIbHe uvic-
JIO CTpoMN HapalryTa - 3.

Haa kamezopii S4. B xaTeropito S4 BxoAsTh Mofest, 1o MimginMa-
I0TbCSL B TIOBITps 0e3 aeponMHaMiUYHMX IUIOIIMH i IO ITOBePTAEThCS Ha
3eMJII0 B CTiIKOMY aepojMHaMiuHOMY IUIaHyBaHHi, BUKOPWUCTOBYIOUM
aeporvHaMiuHi HoBepxHi. J[103BOJIsA€TbCA CKMATH KOPIYC JIBUTYHa Ha
HaparryTi mwioieto 4 nM? abo TajIbMIBHIN CTPidlli, po3Mipu K0T ITOBUHHI
6yTu 6ispirre 25%300 MM

Haa kamezopii S6. B 1110 KaTeropito BXOOATH MOJIeJli 3 OJHUM ABU-
ryHOM i omHielo cTpiukoto. CTpiuka IoBMHHA OyTV BUTOTOBJIEHA 3 OTHOpI-
ITHOTO Matepiasty, ¢popMa IIPsSIMOKYTHA, CITIBBIIHOIIIEHHS JOBXIVHU 110 K-
pvaM He Oibie 10:1. Y nosrpoTi cTpiuka ITOBVMHHA Oy TV IOBHICTIO pO3ro-
pHEeHoIO.

Haa kameeopii S8. Ha BinMiHy Bif KaTeropii S4, TyT y IIOJIBOTI Hi-
III0 He IIOBVIHHO BimpirsTyics. Momerni oBMHHI OyTy TUTBKM OTHOCTYIIIH-
JacTVMM 3 OIHUM abo JekiyIbkoMma apuryHamu. MiHiMaiibHa crapToBa
Maca roBuHHa OyTu He MeHII 30 % MaKcMMasIbHOI Macu Il JaHOTo KiTa-
cy.

s kamezopii S9. B 1110 KaTeropiro BXOOATb MOfeIIi TUIBKU 3 OfI-
HOCTYIIIHYaCTUM JBUTYHOM. Y HOJIBOTI He JOMYyCKA€EThCs pO3Iagy Moerti
Ha CcaMOCTIiVIHI CKJIafloBi 4acTMHM. ABTOpOTAllisl IOBMHHA BUKOHYBATUCA
HaBKPYI'M IO3I0OBXHBOI OCi MOfIeJTi.

Haa kameeopii S10. B xareropiro S10 BxomsaTb Mopei TUIBKM 3
THYYKVMM KPWIOM, Maca IUIaHyIOU0l YacTVHW IIOBVHHA CK/TafaTy OUIbIre
50 % crapToBOI Macu.

4.4. Teopist cTBOpeHHA MoOeJ1el TeXHIYHMUX IIPUCTPOIB

INTepemimmenss Tirt abo 3MiHa iX TIOJIOXKEHHS B IIPOCTOPI B3arajli MOX-
yMBa abo 3a paxyHOK npupooHux cu, ado 3a IJOIIOMOIOIO SIKOi-HeOyIb Mma-
WUHU.

o mpupogHMX cwiI Ha Hallliil TUIaHeTi BiTHOCATbCA BUIITOBXYBa-
JIbHA CWiIa (SIK Y BOZi, Tak i B TIOBiTpi), CMJIM, HOB'sI3aHi 3 KOHBEKIIITHUMM
IporiecaMy (TaKi, SIK IIepeMillleHHs BeJIMKIMX Mac IOBITpst abo Tedii B CBi-
TOBOMY OKeaHi), IpaBiTalliffHOIO eHePTielo i eHeprielo COHIIA.

IMpwuponni cvomm icHyBaTi 3aBXOm i 3aBXaM BOHM OyIIv He3asleXXHi
Bif yronyHM. IIpore jrofiviHa cripajaBHa HaBUMIacsl BMKOPWUCTOBYBaTH I
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CWIN B CBOIX IIIsIx. BoHa cTBOpWiIa MapyCcHMKM, IO IepecyBalOThCs IIif]
HaTVICKOM BiTpy IO CyIIi i O BOAi, CTBOpIOBaJIa BITpsAHI MJIVHM i BOASAHI
KoJjleca, BMHAMIIUIA IOBITPSHMX 3MilB

BuHaxigHukn, AKuXx B OyIb-gKy eroxy OyJio IIpefoCTaTHBO, IPU-
OyMyBaJIV Pi3Hi MexaHi3MM I TOTO, 100 ITOJIETIIINTY IIPALlo CBOIX CIIiB-
rpoMazgH. ApxiMes, BiJKpUB 3aKOH BUINTOBXyBaHHS B PiIKOMYy cepesio-
BUIII, OpMyMaB He TUIbKV TBMHTOBUV IIPUCTPIV I ofadi Boau, ajle i
Oararo-0araTo iHIIX XUTPWX IIPUCTPOIB i IIPUCTOCYBaHb, SIKi 3pOOWIN
citaBy voro micty CipaxysaM. [lo pedi, 3aKOH BUIIITOBXYBaHHS B PiIKOMy
cepefoBUII, BiIKpUTUM ApxiMenoM, BUSABMUBCS CIIpaBeIMBUI i I ra-
3omoaibHOrO cepemoBuINa. SIcKpaBuil IPUKIIAL BUKOPUCTAHHSA IIBOTO 3a-
KOHY B IIOBITpSIHOMY CepemOBMIIi - MOBITpsIHI KyJIi, AKi Tak moOpe orm-
caB B cBOeMy paHTacTuHOMYy pomaHi «Kamitan Hemo» dpaHIry3bKum
mucbMeHHMK-daHTacT 2Kios1b BepH.

44.1. dBuryH i pymrin

EBormronist oA i 710T0 MMUCIIeHHs IIPUBeJIN 10 TOrO, IO JIFOI-
Ha cTajJla aKTMBHO BIUIMBaTV Ha HaBKOJIMIIIHE IIPMpPOIHe cepeloBuIle i
nperMeTHe cepenosuiie. B gpyrin monosmai XIX cromiTrd jronvHa, BU-
KOPVCTOBYIOUM BeJIMKY KUIBKICTh BiIKpUTTIB, CTBOpWIa HOBi 3HapAIs
Ipalli i TeXHOJIOTIUHI MalllMHW, Y TOMY YMCJI, 1 TpaHCIIOPTHI. bitbmiicTs 3
HMX MaJIV SIK JIBUT'YH, TaK i pyIir.

JBueyn - 11e eHeprocwIoBa MalllViHa, 1110 IIe€PETBOPIOE IKUII-HeOYIb
BUJI eHepril B MexaHiuHy poboTy.

Pywint - mevt OpuCTpivi IJId IepeTBOPEHHS MeXaHidHOI poOoTm
IBUTYHa B poOOTY TI0 IlepeMillleHHIO TijIa B IIpocTopi. B Hamomy sumagky
- Ile poboTa 10 IepeMillleHHIO TPAaHCIIOPTHOI MaIllHM 3 KOPVICHMM BaH-
TaXkeM.

CriouaTKy pyLIisMM AJIs HepeMillleHHs 10 CyIi Oy Koseca i BiT-
pwia. IloTiM 3 TIOSIBOIO IBUTYHIB CTaI BUKOPMCTOBYBATICA TaKi pyii,
SK TyceHUI] i IHeKM. 3'SBUIINMCA HaBiTh KPOKOBi pyllii, HalpuKiad, y
KPOKOBVX eKCKaBaTOpiB.

SIx pyIil Ha BOZIi BUKOPVCTOBYBAJIVICA CIIOUaTKy Becia (puc. 4.8, a)
i Birpmia (pwmc. 4.8, 6). 3 HoOABOIO ABUTYHIB CTaIM BUKOPVICTOBYBATW SIK
py1ii 3arpibxi xoreca (puc. 4.8, B), Bcim Bigomi reunTH (puc. 4.10, a), Bo-
mometn (puc. 4.8, T), cyHa 3 HOBITPSIHMM I'BUMHTOM, Ki CTaJIM HasMBaTH
rmicepamu (puc. 4.8, o) i iH.

161



%/ 5
CmepHo

Puc. 4.8. Pymii, sIKi BUKOPUCTOBYETBCS ISl TPAHCIIOPTHMX MAIlIMH, 110
IIepecyBalOThC 110 BOIi: a — Becsia; O - BiTpwla; B — 3arpibHi Koseca; T -
BOIIOMETHWII KaTep; I - aepOIIOBITPSIHWUI TBUHT (IJIs IJTiCcepiB).

ITpn mepemimeHHi TpaHCIOPTHMX MaIIMH IO TIOBITPIO Oe3 ABUTY-
Ha 0yJ10 30BCiM ByXXe BasKKO ODiMTMCs (BMKIIIOYAlOUN, 3BUYaliHO, IUTaHeP;
asie ix Tpeba OyJsIo CrIoUaTKy 3aIlyCcTUTH). SIK PYIIi TyT cTaJm 3aCTOCOBY-
BaTy aepPOTBMHTM (IIpoIIesiep) i peaKTwBHI coIvIa.

B GesmoBiTpstHOMY IIpOCTOPIi ITepecyBaHHS CTajI0 MOXJIVIBUM TiJTb-
KW 3aBJIsIKM PeaKTVBHIV Cyli, TOOTO 3a IIOTIOMOI0X0 PeaKTMBHOIO ABUTYHA
i peakTMBHOTO CoIlIa.

Tenep mpo asuryH. Bei nBuryHm, gxi BUKOPUCTOBYE JIIOMHA, MO-
JKHa ITiIpO3IUINTY Ha TIe€PBUHHI i BTOPMHHI.

IlepBunni dBueynu Taxi sK: TinpoTypOiHM, IBUIYH BHYTPIIIHHOTO
sropsauanA (IB3) i iH. Ge3nocepeHbO IIEPETBOPSITh €HEPTII0 IIPUPOITHIIX
pecypcis (IOBITps, BOAY, Ta3y, HATOIIPOOYKTiB, iAepHOro maausa i iH.) B
MexaHiuHy eHepriro.

IMopmnesuit [IB3 - TeruioBuit ABUIYH, B AKOMY YacTMHa XiMigHOL
eHepril ManuBa, IO 3ropsie B pobOUil MOPOXHMHI IIMITIHApa Hafl, MOPII-
HeM, ITIepeTBOPIOEThCS B MeXaHIiuHy eHeprilo.

KoedirienT xopvicHOI fil cygacHmx mopmHeBux B3 KommBaeTbes
Bif 0,4 mo 0,5. Tlepmmit ABUTYH BHYTPillTHBOIO 3TOPSIHHA CKOHCTPYIOBaB B
1860 pomi ppaniry3pkuit BuHaxigauK E. Jleryap.

Kiacudikarmiro [1B3 nHaseneHo B Tabmvi 4.13.
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IToBmopni dBueynu opmepXyroThb eHeprifo abo Bim IepBUHHWIX
OBUTYHIB, ab0 BiIl MepeTBOpIOBadYiB i HaKOIIMYIyBaUiB eHepril, HaIpuKiIaz,
raJIbBaHIYHVIX €JIeMeHTiB, aKyMyJISITOpiB Ppi3HOI eHepril (HapukiIaz, Me-
XaHIYHOI, eJIeKTPUYHOI, eJIeKTPOMarHiTHOI), COHsTUHMX Oartapern i iH.) Ca-
Me IO IIi€l IpyHnuM BiIHOCATBCSA €JIeKTPONBUTYHM TOCTITHOTO CTPyMY
(EOIIC).

Koedimienr xopucaoi it EATIC moryxsicTio mo 30 BT cximapae
20-30%, noryxsictio 30 - 200 Bt - 40-50%. Pospisusrors EATIC 3 mocTin-
HVIM MarHiToM i 3 eJIEKTpOMarHiTHOIO OOMOTKOIO 30YIIKeHHS.

B MomentoBaHHS MIMPOKO 3aCTOCOBYIOThCS SIK IIEPBUHHI ABUTYHNU
- mopirHeBi KapOoparopHi /B3, Tak i mosropai - EATIC 3 mocrivtHmm
MarHitoMm (gmB. mopaTok 2). OcTaHHIM YacoM IPOMMCIIOBICTIO CTayIM BU-
TOTOBJISITUCS. peaKTVBHi (IlepBUHHI) i HaBiTh TypOOpeakTVBHi (KOMOiHO-
BaHi) IBUTYHM IS MOIIesIe JITaKiB.

Tabsmg 4.13.
Knacudikarop [1B3
Kpwnrepin xinacudikarit Buan
3a poroM Hamsa pmMHI_ﬂ
rasosBi
Oe3nepepsHoOI Ail
3a pobounM IIMKIOM IBOTaKTHI
YOTUPBOXTAKTHI
3a cr1oco6oM MpUroTyBaHHS FOPIO- 30BHIIITHE CYMIIIOyTBOPEeHH:
401 cyMinmi BHYTPIIIIHE CyMillIOyTBOPEeHHS
HOpPIIIHeBi
3a BUJIOM IlepeTBOproBada eHepril Typ6lHHI,
peaKkTUBHi
KoMOiHOBaHi

4.4.2. 3aranpHi migxogu B Teopii KOHCTPYIOBaAaHHS TeXHIYHMX

IPUCTPOIB

IITo 3arajpHOroO MiX IUIYTOM I OpPaHKM 3eMJIi, ITiJBOJIHUM YOB-
HOM i noBiTpsAHMM 3MieM? Ha meprrmit morisn Hidoro. Ajie He TIOCITIIIA-
TUMeMO 3 BifIIIOBiIf0, afXe IMTaHHS IIPOCTO TaK He 3amaoTh. [laBariTe
HOAVBVMOCS Ha PUCYHOK 4.9.
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F.
Puc. 4.9. BuHuKkHeHH: BepTUKaIbHOI cvin P:

a - 3aIMOIIIor0U0T TPV ITO3I0BXHBOMY IIepeMillleHHi IUTyra; O - Iminvom-

HOI IIpY pyci HiIBOJTHOI'O YOBHA; B — IIiIVIOMHOI IIPY 3aIlyCKy HOBITPSIHOTO

3Mis

BusiiisieTCd, IO K Ha HOXWIY IUIOLIVHY IDUIyTa, Tak i Ha IUIOIIVHI
KepMa ITIMOMHM IIiIBOTHOrO YOBHA i Ha IUIOIIVHY IOBITPSHOTO 3Mis Hi-
I0Tb CVJIN, sIKi BUHMKAIOTh TUIBKM IpY pyci. CTBOPIOEThCS TUCK Ha IUIYT 3
00Ky IpyHTy, Ha KepMO IIiIBOMHOTrO YOBHA - 3 OOKy BOOM, Ha IUIOIIVHY
3Mis - 3 00Ky moBiTps. Trick, TOMHOXXeHWMTI Ha IUIOILY, JacThb cvoty. Lsg cu-
jy1a F; HallpaBiIeHa Y3[0BX PyXy pO3IJISIyBaHMX, HAMM 00'€KTIB, a OCKiIb-
KM BCi IUIOMIVHY, IO pO3ITISIAAIOTECS, PO3TaIIOBaHi Mifl AKMMCh KyTOM 110
TIO3I0BXXHBOI OCi, TO BOHa PO3KJIaA€Thcsl Ha CKJIA/IOBI, OHA 3 AKMUX Ha-
mpasjieHa abo Bropy, abo BHM3. A Ile He IO iHINe, SIK IIOVIOMHa CvIIa
(TIpu HeTaTMBHMIX KyTax I CvJla HeraTVBHa, TOOTO 3aHypIoIoda) Ipy pyci
B OyIb-sIKOMY cepenoBuini. Tak OT: BUSBIISIETHCS, IO IIIVIOMHA (3aHypIO-
1oua) cwia P moxe OyTu HaBiTh B HaIiBTBEPAOMY CepeloBUII (Ha3BaTu
3eMJTIO TBEPAVIM CepeNOBUIIeM He MOXKHA).

Hasenenuin mpuKkiIaz; oKasye, 1110 IIpy KOHCTPYIOBaHHI MexaHi3MiB
HeoOXiTHO po3mIsgaaTi 3aKoHM (pi3mky OUIBIN 3arayibHO, He BBaXKaTH, III0,
HaIlpuKJIal, 3aKOH ApxiMesa cripaBeyIVBUI TUIBKY IJIA PiIKOro ceperio-
BUIIIA, a TIOAVBUTICS M MOXKe BiH OyTU CIIpaBeIMBU [IJI TBEPAOro abo
HaIIiBTBEpOro CepeloBUIL. BusaBiiseTbcs, MOXe i Ile JOBOAUTDL eKCIlepu-
MeHT. [laBaiiTe IIOMiCTVMO B IIOCY/I, 3 HiCKOM ITOPOXKHIO 3aKyIIOpeHy Iulac-
TUKOBY IUISIIKY (HaIlpuKJIafd, I TabJIeToK), 3aKomaeMo 1i B MicoK i Bce
Ile cTpylIyBaTMMeMo. I id1Ka, 1110 Mae pa3oM 3 MOBITPSM MeHIIy IITO-
My Bary, Jy>Xe CKOpo BUIjie Ha HoBepxHIo micky. Ock BaM i JoKas.

IHmmmy mpukiIaz, BUKOPVCTaHHSA OJHMX 1 THX e TeXHIYHUX pillleHb
B pisHUX cepenoBuiax. Bci Mu 3HaeMo, 1110 Take rBuHT. Lle mpuctpin, Ha
30BHIIIIHIVI TTOBepxXHi SIKOTO 3po0JIeHi cripasenoniOHi BucTymm. SIKimo
3MipsATY BiICTaHb MK IIVIMV BUCTYIIaMW B IIO3[I0B)XHbOMY HaIIPsIMi I'BVH-
Ta, TO BOHO 3aBXau Oyme omamM i TvM ke. LI BimcTaHb Ha3MBa€eTHCS Kpo-
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KoM rBuHTa. IIpy KOHCTpyIOBaHHI TBUHT IIMPOKO BUKOPWUCTOBYETHCS SIK
KpiWIbHMUI MaTepiall - 3 10ro JIOIIOMOIOI0 MOXKHA 3'€JHaTV, HallpuKiIaj,
mBi abo OinpIrie smicToBi 3aroTiBku. IlpaBma, Tomi Tpeba MaTm Imfe i ravky
abo BMKOPWUCTOBYBATHM SIK TaviKy BHYTPillIHE pi3bOJIeHHS B OIHIM 3 meTa-
JIevi, 110 CIIOJIY4YatoThCs.

A 4y He MOXXKHa ITPUHIINII TBUHTa BUKOPUCTOBYBATV PV CTBOPEeHHI
PYILIisl, NpaIlloI0Yuoro y Beix cepemopuinax? Tak 1ie MOXJIMBO i BXe 3aCTo-
coByeTbcs. Hampuxizazm, Masio XTO 3HA€, IO B JesKMX KOHCTPYKISIX Ma-
IIIVH, IO MepecyBaroThCs MO CYIIIi, SIK PYIIil BUKOPUCTOBYIOThCS IITHEKN,
SIKi € He IIIO iHIIle, IK TBUHTOBUI OpuUCTpin. Llyx mHekiB ToBMHHO OyTH,
SK MiHIMyM, ABa (3 JIiBUM i IpaBUM «I'BMHTOM», i 0OOB'SI3KOBO 3 OTHAKO-
BVM KpOKOM) BoHwm po3srarioBaHi B3IOBX Oci ITlepecyBaHHs MAIIVHM II0 il
Ookax i 00epTarOTHCS B IIPOTIIIEXHI CTOPOHM IS TOTO, 1100 KOMITEHCY-
BaTM MOXJIMBe OiuHe IlepeMillleHHsI MalllH Bifl KOXXHOTO 3 HuX. [1THekw,
obepTarounch i KOHTAKTYIOUM 3 IIOBEPXHEIO 3eMJIi, IIepeMilaloTh MaIlHy
3 BaHTaXeM. Y TaKMx MalllH XOpolla IIPOXiTHICTb, ajle JTyXKe MajIuil KO-
editrieHT KOpucHOI Ail. A TpUKIaaM BUKOPUCTAHHS TBUHTIB y pimKmx i
rasornonioHMx cepemosmiiax HaMm moOpe Bigomi. Lle - rBuHTM KOpalsiis i
Hporesiepu JiiTakis.

3BepHiTh yBary, IO TYT MU POSITISHYJIM BXe YOTUPW Pi3Hi cepeno-
BUIIIA: TBEPJly — «IBUHT-raviKa, HaliBPiJIKy i CUIIKY — «IIIHeK-3eMJIs», Pill-
Ky — «KOpa0OeJIbHMI TBUHT-BOJIa» i ra30o1i0Hy — «IIpoIesIep-IIoBiTps».

Tpetint npukiiaz - 11e BUHMKHEHHS TIiAIOMHO] (3aHyPIOIOU0]) CIIN
P mif gac pyxy siTaka B IOBITpi P BUKOPMCTaHHI KpWI 3 IIEBHUM IPO-
dinem (pric. 4.25). U MoXXHa 1evl IPVHLINII IIepeHecTy i Ha iHIIi cepemo-
puma? CynHa Ha MOiDBOOHMX Kpwilax - Ile HPUKIIaM, peaslisallii IIbOTO
OpUHLUITY V¥ BogHOMY cepenosui (puc. 4.10, a). A y MIBUIOKICHUX aBTO-
MOO1JTiB OCTaHHIM YacoM CTajIv BUKOPUCTOBYBaTH, TaK 3BaHi, aHTUKpWIIa
(punc. 4.10, 6), sKi TIpY BeIVIKiV IIBVAKOCTI OOMyBaHHS IOBITpsM 301Tb-
ITYIOTh CYWIy 34eIUIeHHS aBTOMOOWISA 3 IIOKPUTTSIM JOPOTY, TOOTO BVIKO-
PUCTOBYETRCS TOVL XXe Tpodisib Kpwla, ajle mepesepHeHMT Ha 180°

4.4.3. KoHcTpyIOBaHHSA MozeJsiell Ha3eMHMX TeXHIUHMX IIPUCTPOIB

o Mozertert Ha3eMHMX IIPUCTPOIB MOXYTh Oy TV BifjHeceHi: Moyieri
CTapOBVMHHVIX BOIASHMX a00 ITOBITPSHVIX MIIVHIB, MOMeIIi BCUTIKMX CTapo-
BUHHIX IIPUCTOCYBaHb i BepCTaTiB /I TEXHOJIOTIYHVIX BUPOOHUIITB, MO-
Testi BiTICbKOBOI Ha3eMHOI TexHikM, OaTasIill, apxiTeKTypHi MoperTi i iH.
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SIK TIOKa3ye JI0CBiJl, BeJIMKUV iHTepec I IIKOJIAPIiB MpesIcTaBIIs-
IOTh MOZEJIi TPAaHCIOPTHMX 3aco0iB (0co0IMBO aBTOMOOLIIB) OCKUTBKY I1i
Mozesi € IpUKIagaMy TIOBHOLIHHIIX MAaIlIMH 3i BciMa OCHOBHMMWV (PYHK-
LisMM 1 XapaKTepHMMM O3HAaKaMV: ABUTYHaMV, PYLIisMM, IlepelaBalb-
HVIMM MeXaHi3MaMy, poOOYMMM OpraHaMy, HECy4YMMM KOHCTPYKIISIMM i
T.1. | e omHMM JOCTOIHCTBAa aBTOMOZIENTI3MY € Te, IO MOfesli MOJKHA BU-
mpoboByBaTy Ha HeoOslagHaHMX IUIOIIaX. Bce e pobwutk aBTOMOAETIZM
LIiKaBVIM, JJOCTYITHVM i JIOCTATHBO JIELIEBVIM BUIOM MOJIEI3MY.

Puc. 4.10. BukopucraHHs migtoMHoI cvim P kpuota:
a - Y BOIHOMY cepefoBUIIli; O - B KOHCTPYKIIisIX IIBMIKICHMX
aBTOMOOWIIB.

IocmanoBxa 3adaui

PosmisiHeMo 1poriec 1ToOyHoBM MozIesli TpaHCIIOPTHOTO 3aco0y Ha
OpUKIIai caMOXiTHOro Bi3Ka U1 IlepeMillleHHsI BaHTaXXiB y IIpUMIIIleHH].

3acarve popmyarobanna 3adaui: «oTpibHA MOIEITh CaMOXiTHOTO
Bi3Ka JIJIs1 IlepeBe3eHHs BaHTaXiB y IIPUMIillleHHi».

Hai HeoOXiTHO yTOUHWTNM i KOHKpeTM3yBaTW III0 3amady, Iiepe-
VIIIOBIIN 10 KUIBKICHMX IIOKa3HMKIB BJIaCTMBOCTEVI MOMeJIi: sIKi po3sMipm
Moferli (IOBXWHa, IMMPYHA, BIUCOTa), sIKa BaHTaXKOITAVIOMHICTh TEXHIKN,
dKa IIBUKICTb MepeMillleHHs BaHTaxXy.

T'on08na gpynicyia moodeai - mepeMilieHHs BaHTaXy y IIPVMIIIIeHHI,
TOOTO ITO IJIQJIKiVi ITif103i. 3BiIIC BUMOIM 110 MOJIeIIi — BUKOHYBATV IIEBHY
poboTy, sIKa BM3HAYAETHCS 3aJIEKHICTIO

A=F x|,

me F - cwa onopy, H; | - Bigcrass, M.

s BusHavenHs cvwm F TpeOa 3HaTM Macy Bi3Ka i Macy BaHTaxy,
HepeMilllyBaHOTO Ha Hill. YMOBMMOCS 11eVl BaHTaX Ha3MBaT KOPVICHVM.
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Macy Moperti MoXXHa 3a3falerigb BU3HauYUTY 3 MipKyBaHb 1i TpaHC-
MIOPTYBaHH: (IlepeHeceHHs BPYUHY), HeMOHCTpallilo 1 Ha BUCTaBKax, Ha
3aHATTIX TyPTKiB. Momers He noBunna oymu Baxxoro. Le i € omHe 3 oOme-
JKeHb 110710 Oynosu Moperti. Ha mepiiiomy erarii Mo)KHa 3al1aTCs Macoro
Momeri m,, <1 Kr.

Busnauenna wbBudxkocmi modeai i nomyxnocmi d08ueyna. 1Isum-
KicTh MOTIeIi BU3HAYa€eThCA 3 MipKyBaHb MacIITaOHOCTI pyXy, TOoOTO Bif-
HOBIIHICTP Hi€l IMBUOKOCTI po3MipaM MopeIi.

BusHaunTy mBUIOKICTE IlepeMillleHHsI MOAeli MOXXHa HOCIiAHUM
IIUIIXOM, IlepeMilIarouy IpoCTi IpeaMeTnt - KOpoOKy, Opycok mepesa,
IpacKy - II0 CTOJIy a0o IIiIo3i, HAOUHO IIpeACTaB/III0OYM THM CaMUM
poliec IrepecyBaHHs. Bumipsaioun cexyHOOMipoM dYac HepeMillleHH: i
3HAIOYM BifIcTaHb, Ha Ky IIePEeMiCTUBCS IIpeIMeT, BU3HaYaloTh MIBUAKICTh
U 3a TIpOCTOIO POPMYIIOI0

U= ? (41)

Ile | - BificTaHb, Ha Ky IIepeMiIllaeThbCs IIpeIMeT, M; f - Jac, C.

3BMUarHO IS MBUJIKICTh BUXOIMUTH B MeXxax Bim 5 km/romg mo 10
kM/ rox. Lle Binmosinae mpu macirrabi mopert 1:10 mBmakocTi mpoToTmiry
BimmogimgHo Bifg 50 kMm/rom mo 100 km/ o,

IToTyXHicTb pyX0BOI yCTAHOBKV BU3HAYAETHCS

N=F,v (4.2)

Fon= (G + Gganm) [k (4.3)

me G, - Maca Bi3Ka, KI; Gaum — Maca BaHTaXy, KI; k — KoedirlieHT Te-

PT4 KOJIic O HOBepXHi IepeMillleHHs], AKUV 3aJIeXXUTh Bifl CTaHy IOBepX-

Hi. Ymm OinpIre BuIcOoTa HEPiBHOCTEV IIOBEPXOHB, TMM OiTbllle 3HAUEHHS

k . Hammpukotam, s1s1 miankof mimgtoru k = 0,05; mi1s rpyHTOBOTO MamaaH4IM-

ka k = 0,1; w1 MargaH4YMKa, IIOKpMTOro ApiOoHMM rpasiem, k = 0,5. ITpu
PYyci o CUIIKMX IPpYHTax BeJIMIMHa k TaKOXX 30UTBIITY€ThCA.

3 ypaxyBaHHSIM 3aJIeXXHOCTi (4.3) oTprMaeMo

N= (GM + GHaHm) DC [b. (44)

ITory>xHicTb MOfIeIIi BU3Ha4YalOTh y BaTax.

OcCkiTBKY IIBUAKICTE MOeJIi HeBelMKa, 11 TabapuTy BUOMpPAIOTh 3
MipKyBaHb 3PYYHOCTi yHIpaBIiHHs, PO3MipiB HNpUMIllleHHs I JIeMOH-
CTparmii, 3py4HOCTi IlepeBe3eHHS. PeKOMeHIYIOTbCS HACTYIIHI rabapurn
Mozeri: josxuHa He Outbire 500 MM, mipmHa He Oinbine 250 MM, BrcoTa
(3 BauTaxxeM) He Oitpire 300 MM [ CTOPTMBHIIX MOTIesIeVt TabapUTH BY-
OMparoThCS BiITIOBIMTHO IO IIpaBWI 3MaraHs [3].
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Bubip dxcepena enepeii 041 mModeai

ITpu pospobui moperent HeoOXiTHO maM'aTaTH, IO MOXYTb OyTH
BUKOPVICTaHi pi3Hi BUIM €Heprii: eHepris BoOM, eHeprid BiTPy, eHeprid
mapy (ImapoBa MaIIVHa - MapoIUIaB, IIapOBO3), BUIBHUM PyX 3a BiTpoM
(HampmKIIam, IIapycHi caHKM, HapycHi Oyepn i iH.). B coptrBHOMY aBTO-
MOeIIi3Mi IIpV BCTaHOBJIEHHI peKOPAiB MIBUAKOCTI IIMPOKO BUMKOPWUCTO-
BYIOTBCSI MOJIeJIbHI TIOPIITHEBi ABUIYHM BHYTpiltHboOrO 3ropsiHus (I11B3),
1110 IPAIfOIOTh Ha CIlelliaJIbHUX TOPI0YMX CYyMilllax.

ITpote ocobmuBo CI1if, 3a3HAYNTH €JIEKTPUYHY eHeprilo, 1i 3HaTHICTh
HepeTBOPIOBATVCS Ha iHIII BUAM eHeprii, a TaKO)X MOXJIVBICTh HaKONM-
yeHHsd 11 B XiMIUHMX [DKepeslax (aKyMyJIATOpaX, TaJlbBaHi4HMX eJleMeH-
Tax).

)1 IIKUIBHOTO aBTOMOZEIIi3MY 3PYYHIIIIe 3a BCe BUKOPUCTOBYBaTH
eJIEKTPWYHY €HepTilo Bifl eJIeKTpUYHMX OaTapert abo Bim aKyMyJIsSTOpiB,
OCKUIBKYM TPV LHOMY 3HAUHO CITPOIIYETHCSI KOMIIOHYBasIbHa cxeMa Mojle-
jii, a 1i KiHeMaTW4Hi BJIACTMBOCTI 3aJIMIIAIOTHCSA CTAOUIBPHMUMM IIPOTATOM
JIOCTaTHBO TPUBAJIOTO IIPOMIXKKY Uacy.

OcHOBHI TTapaMeTpy HaMOUTBII yXMBaHMX TaJbBaHIYHMX IIKepes
KVMBJIEHHS, aKyMyJISITOpiB i roproumx cywimten mis I11B3 HaBemeHo B
TIOIATKy 2.

Bubip 08ueyna i po3pobka nepedabarvHozo mexanizmy

Buxopsum i3 3arajibHOI 3ajavi IpoeKTyBaHHS, PYILIill Mopdesli BU-
3HaueHWUVI Halleper - Ie Kojleco. Ajle ISl iHIIMX TPaHCIOPTHMX 3aco0iB
MOXUIVIBE 3aCTOCYBaHHA i iHIIMX PYIilB, HaIPUKIIaz: KPOKYIOUi MomesIi
(aHasIOIVI HOT'M JIIOAVIHM i TBAPVH), JIACTY, BeciIa, BiTpwia, OaraTosonaTesi
KoJIeca, TyCeHNIi, TBUHT IIOBITPsIHWV, TBVHT I'peOHMT, peaKTHBHIi IBUTY-
HU1iH.

s pyxy Momesi 1o mimIo3i HeoOXimHO BMOpaTi eeKTpPOABUTYH
BiAmoBigHOI TToTy>XkHOCTi. Cepen MasiorabapmUTHVMX ABUTYHIB paHillle V-
POKO BUKOPUMCTOBYBayIvicsl BiTumsHsHI nuryHm cepii 11, AIT3, JKC,
MY, Hanpukiaz:

- Big AT1-4 moTyxHictio 1,2 - 1,5 Bt mo [1I1-33 motyx#icTio 17,5 BT;

- Big [AI13-1,7 motyxnictio 4 Br o [II13-8 noryxnicTio 19 BT;

- Bin 2IKC-7 nmoryxnictio 0,6 Bt o JIKC-16 noryxsictio 1,8 Bt;

- Bim MY-110 noTyxHicTio 24 Bt no MY-220 motyxHsictio 110 Br.

Hampyra XujieHHsI TakKux ABUTYHIB - Big 3,5 B mo 27 B. OcHoBHI
ITapaMeTpy Cy9JacHVIX BITUM3HSHMX i 3apyODKHVIX €JIeKTpOIBUTYHIB HaBe-
JIeHO B JOJIaTKy 2.
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15t xoJticHOTrO pyImis HeoOXiZHO BM3HAYMTM KUTBKiCTh KOJIic iix
miameTp. SIK BimoMo, ISt TOTO, 00 PyXaTWCs IO IDTOIIVIHI TOCTaTHBO TPU
TOUYKV OHOPM (TPM TOUKM IIUIKOM KOHKPETHO BWM3HAYAIOTh IIOJIOXKEHH:S
wionimHM). [IpoTe Ha HepiBHIN MOBEePXHi, BPaXxoBYyOUM IIOBOPOTH i Hepi-
BHOCTI I'PYHTY HeOOXimHO BXe 4 TOYKM OIIOPW, OCKUIBKM BOHWM pOOJISATH
IepecyBHU Ha3eMHWV IIpUCTpint 6itbt crivikiM. 1e HeoOxigHa i mocTa-
THS yMOBa JIJIsI XOPOIIOI ITPOXiTHOCTI Mofiesiell Ha3eMHMX IepecyBHMX
HPUCTPOIB.

HiameTp Kxojsleca (B MM) MOXXHa 3HaWTW, 3aJaBIINCh BeJIMUMHOIO He-
piBHOCTeN MOBepPXHi, II0 SIKilt pyxaTuMeTbcs Mopens. [Tpumycrimo, 1o
HepiBHOCTI ITOBepxHi He OinpIlle 5 MM, TOAI KOJIeCcO IIOBMHHEe He MeHIIe
Hix B 10 pasis nlepeBuIIlyBaTV BUCOTY HepiBHOCTeV, 3Bigcy Dy =5 10 = 50
MM.

MaxkcmmMarnbHa 9acToTa 00epTaHHS Kojleca 1 BU3HAYAETHCS 3a (o-
pMyJI01I0
~ 10001V

D,
fe Viux— MaKcyMaJIbHa IIBUAKICTE ITepecyBaHHs MOeli, M/ XB.

SIK BXXe HaroJIoIIyBasIocs, UMCIIO KOJIiC TpaHCIIOPTHOIO 3aco0y BI-
3HAYa€ThCs CTIVIKICTIO VIOrO IPU PYCi IO KypCy i IpU MOBOPOTaXx, a TaKOX
IUIOIIEIO OIIOPY Ha TPYHT S, KA MOXe Oy Ty BU3HaueHMI 32 (pOpMYJI0t0

5= S&

me G, - Maca Mofesi, KI; p - IUTOMUIL TUCK Ha TPYHT, KT/ cM?; Z -
YIICII0 KOJTIC.

Poboua roBepxHs Kojleca ITOBMHHA 3a0e3lledyBaTy XOpOIIe 34ell-
JIeHH: 3 TIOBEpXHeTO TIepeMillleHHs i He CTBOPIOBATH 3alIBOTO IIyMY.

Kpae nokpurTs mwist Kosleca - me rymMoBe. MoXXHa BUKOPUCTOBY-
BaTM TOTOBi I'yMOBi KoJTeca 3 Habopy «KoHcTpykTop» abo 3pobutn camMmmM,
3aTUCHYBIIN JIMCTOBY 3arOTiBKY 3 TBepAOl TyMU MiX KpPYIJIIMMU MeTasle-
BUMM AVCKaMM i BinnUTidyBaBIM MOBEPXHIO I'yMM IIKipKOIO Ha TOKap-
HOMYy abo cBepyIwIbHOMY BepcraTi. OYeBMIHO, IO [JiaMeTp MeTayIeBuX
AVICKiB B IIbOMY BUIIQJIKy Ma€ BiIIIOBigaTy JiaMeTpy r'yMOBOTrO KoJleca.

OckiIbKM ABUTYHM, IO BUITYCKaIOThCA [IJIsI aBTOMO/IeJIel, € B OC-
HOBHOMY BrcokooOopoTHmMM (Birm 1600 mo 14000 06/ xB), To w1 3abe31e-
4JeHHs HeOOXiITHOI IIIBUIKOCTI IepecyBaHHs U, SIKka MOXKe OyTu BU3HauYeHa
3a popmyrioto (4.1), HeoOXigHM ITepeaBaIbHMUY MeXaHi3M - peayKTop.

i (x6) (4.5)
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PenykTop cTy>kuTh He TUIBKM IS Hepedadi oOepTaHHS Bif Bayry
IBUTYHA [0 KoJIeca, ajle i 3HVDKYe KiTbKicTh 00epTiB Basly ABUTYHa.
ITepenaBasibHe UmCIIO peyKTOpa

i= Doe (4.6)
Ny

Ile Mgg — JacToTa oOepTaHHs BaJly IBWUIYHa, 00/ XB; 1, - 9acToTa
obepTaHHs BeIy9oro Kosleca, 00/ XB.

ITpu nepenaui obepTaHHs IJIagKMMIU KojlecaMy

=g
n, d

Ie d» - miaMeTp BeIeHOTo Kojleca, MM; d — diaMeTp BeAydoro Baiy,
MM; 111 — 9MCJIO O0EePTiB BeIydoro Basly, 12 — UMCII0 00epTiB BeeHoro Bajly.

3a HasgBHOCTI 3y0dacTux Mepenad:

i h_o % (4.8)
n, 4

Ie z; - 4mciio 3y0iB ImecTepHi; z2 - 4mciIo 3y0iB BeeHOro Kosreca.
TyT uncsto i BU3HaYaeThCS AT OHIi€l Tapyt KOJIic (OIHOIo CTYIIeHs).

B GararocrymiHuacTiit epefaui:

1 =170, 0301, 4.9)

e i1, i2., iy - IepedaBaJIbHi UyCyIa IepIIo] i ofasIbIIol CTyTIeHiB.

Hesiki BapiaHTH pemyKTOpiB IJIS MOesIeV TPaHCIOPTHMX 3acobiB
HaBefleHO Ha puc. 4.11.

ObepTasIbHUVI MOMEHT Bifl pPeyKTOpa /10 BUKOHABYOIO OpraHy (B
JaHOMY BUIIAJIKY 10 KOJIic) Oa’kaHO IlepefiaBaTii He II0 JKOPCTKil cxeMi, a
3a JIOIIOMOTOI0 Pi3HMX CHOIY4YHMX MydT. MydTi MOXyTh He TUIbKM 3a-
IIOGIrTVI IIOJIOMKaM MeXaHi3My pyXy, ajle i lepeaTi pyX y TOMY BUIIAIKY,
KOJIVI OCi BaJliB, sIKi OepyTh y9acTh B IpOIleci Hepegadi KPyTHOTO MOMeH-
Ty, 3HaXOHATbCS ITif SKMMCh KyTOM OIVH JI0 OfHOro. B mpomy Buragxy
BEJIVIKY IIOCIYTy MOXYTh HalaTy KOHCTPYKIII MydT, po3pobrieHux 3a
IIPVHIIUIIOM Kap/aHa.

Ha puc. 4.12. mpuBeneHi pi3Hi cxeMM TaKMX CHOIYIHMUX MyT Bif
HaVIIpOCTiMX 3 Iepefavero 00epTaIbHOrO MOMEHTY 3 Be[lydoro Bajly Ha
BeJIeHNI 3a JJOIIOMOTOI0 CIIOIy4HOI TpyOku (puc. 4.12, a) abo mpoTtsiHOTO
3'egHanHg (puc. 4.12, 6), mo cxrapHimmX, Kapga"HeauX (puc. 4.12, B, T).

(4.7)
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Ilpencrasiisic ocobmmBuUII iHTepec KOHCTPYKIIS MydTH, gKa Ipu-
BefleHa Ha puc. 4.12, r. 11 KOHCTpyKIIis 3 HOIIAAY BUTOTOBJIEHHS JTOCTaT-
HBO IIPOCTa i MoXke Oy TN JIETKO peasTi3oBaHOIO B OyAp-AKill IIKUTbHITI Mari-
CTepHi, ie € AKM-HeOyAb TOKapHUII BepcTar.

Puc. 4.11. KimemaTvaHi cxemmu i

KOHCTPYKIIil caMOpOOHMX pelyKTOpiB

e -IiA 22

7
770
V]
////11//44&

1 N

/////u”-'///////;

Puc. 4.12. KorcTpyKIIii MydT 3
Pi3HUMM CIIOJTY YHUMU
enieMeHTaMm: 1 — BefeHM Bajl; 2
- CHOJTYYHWV €JIeMeHT; 3 -
Bey4unit BaJl; 4 — M'aKuUm
CIIOJTyYHUT €JIEMEHT; 5 -
KOpIIyC IIapHipHOro 3'€IHaHHS;
6 - eJyIeMeHT, 1110 Ilepeliae
obepTasbHUII MOMEHT; 7 —
BeIy4nIl eJIEeMEeHT IapHipHOTO
3'eqHaHHS.

Pospobxa mexanizmy ynpabainnua modearro
Ilepen po3poOKoIO MexaHi3My yIIpaBIIliHHS MOIEIUTIO HeoOXigHO:
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- MaTW 3arajibHi IIOHATTS PO yIIpaBJliHHA B3arajli i TexHIiYHUMM
OPUCTPOAMM 30KpeMa;

- HPeACTaBJIATY MOXJIVBOCTI CICTEM aBTOMAaTUYHOTO YIpaB/IiHHA
00'eKTaM11, B IKMX BUKOPUCTOBYETBCS IIPVHIINII 3BOPOTHOTO 3B'S3KY;

- IIO3HAVIOMUTVICS 3 CHICTeMaMy IMCTaHIIiTHOTO KepyBaHH:I.

YnpasniHHa MoIe/uIo IoJsrae y BKIIOYEHHI IlepeIHboro i 3aj-
HBOTO XOJIy IIPU ITIOBOPOTaX.

Ha mopersix TpaHCIIOPTHMX 3acobiB (0COOJIMBO 3 yUHSMM) YacTo
peali3yloTh IPUHLNII «yBIMKHYTU-BUMKHYTV». PeajrisyBaTty Lievi puH-
LWII MOXKHA Pi3HMMM MeTofaMM, HaIlpuKilaJ, MexaHiuHuM (depe3 HUTKMU
abo Kopm), elleKTpoMexaHiuHUM (IO ApoTax), CBITJIOBUMM IIPOMeHeM, 3a
IIOTIOMOT 010 €JIEKTPOMAaTHiTHVIX XBWIb (pafdioyIIpaB/IiHHs:).

MexaHi3M ITOBOpOTy MoIesli Moke OyTV CKOHCTPYVIOBaHWA 3a Pi3HU-
Mu cxeMamy. CxeMw, 1110 HayIOUTBIIT YacTo 3yCTPidaroThCs, HaBeleHi Ha PyC.
4.13. Ilepmra cxema (prc. 4.13, a) Havmrpocrima. [Tpore 1i peastisariist B cucte-
Max aBTOMaTMYHOIO yIIpaBJIiHHSA He TaK IpOCTa, AK 3/a€ThCs Ha IepIIvN
nomrsan. TyT HeoOXimTHO AOKIACTM BeNMKI 3yCW/UIS ISl TIOBOPOTY, HiIX 3a
cxeMoto Ha puc. 4.13, 6.

2l [ g
N e

Fan Y
W

Puc. 4.13. CxeMu MexaHi3MiB IOBOPOTY Ha3eMHMX TPaHCIIOPTHMUX 3aco0iB:
a - IOBOPOT HaBKPYI'M IeHTPaIbHOI TOUKM; O — IIOBOPOT KOXKHOI'O KoJleca
HaBKPYI'V CBO€T TOUKM 3 BUKOPUCTaHHAM MexaHi3My Iapasiesiorpama.

Komnono6xa modeni i Busnauennsa it ocmamounoi gpopmu

KoMIIoHOBKOIO Ha3MBalOTh BWM3HAUeHHS B3a€MHOIO pO3Tallly-
BaHH: AeTaslell i By3/IiB MOelTi Ha HeCydill KOHCTPYKIIil (11aci), KpiruieH-
He IX Ha TIeBHMX MicCIIfx, 3a0e3reueHHs] HeOOXimHMX pyxiB Mopesi i Bu-
3Ha4YeHHsI OCTaTOYHOI (POPMM MOeTi.
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PosTamrysanH:a geTajiet Ha HeCydill KOHCTPYKIIii BU3HAYAEThCA 1X
pyHKIiOHATPHVM HpM3HaUeHHAM, (POPMOIO HACTAaHOBHWX ITOBEPXOHB i
KpilMIbHVMY eJIeMeHTaMU.

ITpw xoMIIOHOBIII MOfIesi HeOOXiITHO BpaxOBYBaTH, IIO 34YeIUIeHHS
KOJIiC 3 IUIOIIVHOO, TIO SIKiVi PyXaeThCsl MOJelb, Oyme TvM Oiple, UmM
OipIrie Oyme 3CyHYTWI 3arajIbHWI IEHTp Mac y OiK Bemydmx Kosic. IH-
ITVMM CJIOBaMML: SIKIIIO OBWIYH aBTOMOOLIA PO3TaIllOBaHWII CIIEpeny, TO
MPOXiAHICTh IlepeIHBONPUBOIHNX MalIMH Oylle Kpalla, HiK 3aJHbOIIPH-
BOJHMX, i, HaBIIaKM: SKIIO OBUIYH aBTOMOOUIS pO3TaIllOBaHWUI 33ay,
HPOXiAHICTB 3aJHPOIIPUBOAHNX MaIIMH Oy/ie Kpalile.

dopMma Mopesli Ma€ BifToBigaTy Ii IIpM3HaUYeHHIO. BoHa moBuHHA
OyTn GesmnedHOIO B eKCIDTyaTallil, JO3BOJIATV BMIKOHYBaTW HACTPOVIKY i
peryJoBaHHs eJleMeHTiB, YCyBaTy MOXIIVBI HeCIIpaBHOCTI.

ITpu BusHaveHHi dpopmm Tpeba BpaxoByBaTW B3a€MOJIIIO JIIOIVIHI
i Momesi TIpu 1i eKcIUIyaTamii (€proHOMIKY), MOXJIVMBOCTi BUTOTOBJIEHH: B
yMOBax IIKUIBHIX MaVICTepeHb, IPUI0aHHs OKpeMUX JIeTajlell.

ITpu pospod1ii popmu Moferti TOIIPHO BUKOPUCTOBYBATH IIPOC-
Ti MaTepiay: Harip, KapToH, IUIacTWIiH, mHy. HeoOximHo mpomparro-
BaTH JIeKiJIbKa BapiaHTiB i BUOpaTy AKHAVIKpAIINIL 3 HVIX.

ITpn po3pobui dopmm Moperti Tpeba mmaM'aTaTit He TUIBKM IIPO
TeXHiYHy CTOPOHY MofeJi, ajle i mpo ecreTnuHy. [JoOpe mpairioioda Mo-
HeJlb, sKa 0 TOTO X i eCTeTYHO BYKOHaHA, BUK/IVKAE 3IVBYBaHH: i 3aXOIl-
JIeHHS. MozleIicTy-KOHCTPYKTOpY HeOOXiITHO 3HATM OCHOBHI 3aKOHWM TeX-
HiYHOIO KOHCTPYIOBAHHSI.

ITpn o6pobruii Momestert abo iHIINX TeXHIYHWMX HMPWUCTPOIB HEob-
XiTHO 3aCcTOCOBYBaTM CcydacHw amsanH [15, 34]. Bermky momomory mpu
BU3Ha4eHHi popMu i BUOOPi KOJIIBOPY BUPOOY MOXYTb HaflaT! KOJILOPOBI
dororpadii, ciavam, giamosuTHBY BUPOOiB, OIM3PKMX 3a HpU3HAYEHHIM
IO CTBOPIOBaHOI Mofesti. 171 ITboro HeoOXiJHO IIpalfoBaTii 3 KepelaMu
iHdopMariii: BiATIOBITHIMM METOOMYIHMMY MaTepialaMi, IepiogMaHIMM
KypHajlaMy, CIlelliaJIbHMMI BUJaHHAIMM, MaTepiajaMy BUCTaBOK TexXHid-
HOI TBOPYOCTi, 3HaMOMUTWCSA 3 Pi3HUMM MY3eVHVMM i IIPUBaTHUMM KO-
JIEKIIiSIMMA.

Korstexiionepn 4acTo CTBOPIOIOTH KOJIEKIIil, CKJIajleHi 3a SKMMMU-
HeOynmp KpuTepisimu. Hanpuxiian, moxe OyTu ckilajieHa KOJIEKIIis aBTo-
MOOiJIiB, 110 BUITYCKA€ThCS OIHWM 3aBOIOM IIPOTSTOM OaraTbOX pPOKiB 3
IOHs VIOTO 3acHyBaHH:. I'0JIoBHe - BUKOPMCTOBYBATW IIPV BUIOTOBJIEHHI
€K3eMIDIAPiB KOJIeKIii OfvH i Tov e MaciTab (puc. 4.14).
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Puc.4.14. Korekmist BaHTa)KHMX aBTOMOOUIIB 3aBOILy «YpasiMarti»:
A - «3VIC-5B» (194:4 p), b - <<ypan3VIC—352» (1952 p), B - «ypan?)VIC—
355M>» (1958 p.);
I' - «Ypan-375» (1961 p.); O - «Ypan-4320» (1977 p.); E - «Ypan-5323»
(1989 p.); K - «Ypan-43223» (1992 p.); 3 - «Ypan-4320-30» (1994 p.);V1 -
«Ypan-43206» (1995 p.); K - «Ypan-6361» (1997 p.)
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4.4.4. ITpoekTyBaHH:A MoOfeJIeV CydeH

Byooba cyden i xopabaib, ocHoBHi cniBBionoutenHs posmipib ix modesetl

CyuacHi cypHa i Kopaliii € cKIaJHVMM iHXeHepHUMM CIIOpyHa-
MM, SIKi MOXYTb IUIaBaTV TPUBaJIUN Yac sK Ha IIOBepXHi BOAM, TaK i mif,
BOJIOIO.

OcCHOBHI YacTMHM OIHOTO 3 KOpabJ1iB HaBezleHO Ha puc. 4.15.

T'ostopHOIO WacTMHOWO cyAHa abo Kopalis € xoprryc 1, sSIKuvt cIy-
KUTB 3aXVCTOM Bi 30BHIIIIHBOTO TWCKY BOIM i B SIKOMy poO3MiIIeHa Bcs
perTa 9acTMH MOeJIi.

T'opusoHTaIpHI IWIOMMHNM MOZesli Kopalsisi Ha3MBalOThCs Iadyoda-
My 2. YcepeauHi KOpIycy poO3TalllOBaHWI TOJIOBHUV ABUTYH 3, AKUM
obeprae rpebHMI Bast 4 i rBUHT 5. ['BUHT BIUIMBaE Ha BOIY i IIITOBXa€ KO-
paberb Breper.

Hampsim, B IkoMy pyXaeTbcsl KOpabeslb B JaHWI MOMEHT 4acy, Ha-
3UBAETHCS KypcoM. 3MiHa KypCy 3MHiMICHIOETBCS IIOBOPOTOM cTepHa 6. [Tpu
BiIXVJIEHHI 110TO B AKY-HeOyOb CTOPOHY CTBOPIOETHCS OiuHe rigpommHa-
MidHe 3ycwIIs, gKe i Bimxwiste cygHo abo kopabenb B IIf0 cTOpoHYy. Bin-
XWIeHHs CTepHa BIIpaBO IIOBepTa€ CYJHO BIIPaBO, i HaBIAKM — CTEPHO
BJIiBO — CYJIHO BJIiBO.

Puc. 4.15. 3aranpHum BUI Mofiesli CTOPOXOBOTO KaTepa:

1 - xopmyc; 2 - nmany©a; 3 - nBurys; 4 - rpebHMM Basy; 5 - rpeOHMI TBUHT;
6 - crepHO; 7 - HanOyoBa; 8 - 3eHiTHa ycTaHOBKa; 9 — rapMara; 10 - psiTy-
BaJIbHI NUTIONKY; 11 - IpyyansHmM TpucTpin; 12 - mmmwie.
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Ha Bepxwniit many06i po3TamoByIOTbCsI HamOyIoBY 7 Pi3HOTO HpM-
3HaYeHH:, a TaKoX 030poeHH:. Ha cTopoxoBoMy KaTepi Iie mBi 3eHiTHI
YCTaHOBKM 8 3 KyjleMeTaMW i rapmaTa 9.

Ha nasy6i po3mintyroTbest Takox ABi numonku 10, ki mpusHaveHi
IUIsL BUCAKM [lecaHTy Ha Oeper abo € psTyBaJIbHMMU 3acobaMu IIpW aBa-
PIVIHVIX i KpUTWUYHMX CUTYyallisgx Ha KopaoJii.

Kopabemnp 3abe3neuennit TaKoXX IPUCTPOSIMW I HTPWIaTIOBaHH:
11 (mBapryBaHHS) Ao Micig crosHKM. € TakoX Jiebigka abo s 12
I CITYCKY 1 HigyioMy SIKOpPSI.

IMTepm HDX po3IIAHaTV OCHOBHI reOMeTPUYHI IlapaMeTpu CydeH
abo xopalrIis, ¢JTijT, HOMIiTUTH, 110 B CyHOOYAyBaHHi i KopabneOymyBaH-
Hi icHyfoTh OaraTo TepMiHiB, SIKi xapakKTepHi TUIBKM [JIA IUIaBaHHS IIO
Bofi. /1o ogHOTro 3 TakMX creludivHMX TepMiHiB BITHOCUTBCS pOSMipeHHA.
Llent TepMiH IIO3Ha4Ya€ MPOCTaBJIIHHSA PO3MipiB Ha KpecJeHHsSX CyleH i
KopabJtiB.

Ha puc. 4.16 HaBeeHO OCHOBHI PO3MipeHHs KOPITyCy — AOBXMHa L,
mmpuHa B i BucoTta 60pTy H (HamOuIbIi i po3paxXyHKOBI).

KoHCTpyKTMBHa BaTepriHis

\ ©
. * %
Lp Bp
Lue — Bue

Puc. 4.16. T'ontoBHI po3Mipu (po3MipeHHs) KOpIycCy:
L,s - HanOLIpINIA TOBXMHA: Ly — po3paxyHKoBa JIOBXWHa; B,s — HanbibIa
mmpwHa; BP - po3paxyHkosa mmpwuHa; H,s - HaviObibia Brcora 6opry; T
- ocajiKa cyHa abo Kopabis

151 KopalsiiB po3paxyHKoOBi 3HadueHH: L, B i H BU3Ha49aoThCA Bim
KoHcmpykmubnoi amepainii (KBJ1), ToOGTO Bin IwrommHM Bogu Hpm 3a-
HypeHHi KopabJis. 1 nMBUTBHMX CyIiB Il 3HaUE€HHS BM3HAYAIOTHCS Bif
Banmasxxnoi Bamepainii (I'BJ1), BsHauyBaHOI 110 IUIOIIVHI BOAV P II0-
BHOMY HaBaHTakeHHi cygHa. Bucora 6opTy H BM3HadYa€eThCs Bif HVDKHBOT
JIiHIT Koprycy (K1) 0 BepXHBOI BopoHeIpoHMKHOI nayon. Ocanxa T
BuMiproerbes Bim, KBJT ab6o I'BJ1 mo HVKHBOT TOUKM KiJIst.

Y Bcix Bumagkax HeOOXiTHO BMKOPMCTOBYBaTH TeOpeTHdHe Kpec-
JIeHHsI MOIeJTi KopIycy, IToOynosaHmii y BubpaHoMy (abo 3amaHOMYy) Ma-
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cmtabi. TeopeTntdHe KpecsieHHSI Ma€ BpaxOBYBaTl PO3PaxXyHKOBI BeJIV-
YMHY OOBXMHM cyaHa L, mmvipram By, Bucotn 6opty H i ocimamms T [92].

ITpuxiiam BMKOHAHHS TeOPETMYHOIO KpecjIeHHsI KOPITyCy MOeJi
Oora HaBemeHM Ha puc. 4.17.

Bik Kopma |
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Puc. 4.17. TeopeTnuHe KpecsieHHsI KOPITyCy Mofesi 0oTa

Kpecrenns 6ymyioTs B TppoX Ipoekiiisix. I'omosrmmt sy, («bik»)
IIOKa3ye KOHTYypWM KOpPIIyCy B IIepPeTVHi IIO3M0BXHBOIO BEPTUKAIBHOIO
IUTOIIMHOIO, III0 IIPOXOAUTH depe3 MO3I0BXKHIO Bich KOPITyCy (HiaMeTpa-
JibHa IuTomuHa JI1), i7iHIl IepeTMHY IO3MOBXHIMU BepPTUKAIBHUMU
IoTomHaMy, mapaiernsanmMm 11, (batoken), - bamoxc 1, bamoxc 11 i T.13.

Ha m1ani 306pakatoTh BUITIAM 3BepXy (HAMIBIIMPOTA) II0 30BHIIII-
HBOMY KOHTYPY i IlepeTUHU TOPU3OHTAIIBHMUMMY IUIOIMIMHAMM (TeOpeTund-
HUMU BaTepsiHismu BJI) - BaHTaxHOIO BaTepiiniero I'BJI - BJI0, BJII, BJIII
i T.a. OCKUTBKY KOPITyC CMMETPVUYHMI OO0 AiaMeTpaIbHOI IUIOIINHY, TO
BUKPEC/IIOIOTH TUTBKVI IIOJIOBVHY KOPIIYCY.
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Tperst mpoexttist - dppoHTabHA (KopMa i Hic). BoHa 300pakaeTses
crpaBa. Ha Hiv nokasytoTs nornepeuHi nepeTrHM KOPIyCy IUIOIIMHAMU,
4Ki Ha3MBalOTh TEOPETUYHMMM IIIIaHTOyTaM¥, ITPOHYMEPOBaHVIMM II0
I'BJI Bim «0» 110 «n», fie «n» — OCTaHHIN HOMep.

Bimcrane MK ABOMa CyCigHIMM TeOpeTVMYHVMM IIIaHIoyTaMu I10-
PiBHIOE EeBHOMY KpPOKY, KMV Ha3MBa€ThbCs «Ilmallisg». OueBupgHO, 110,
3HAIOUM BeJIMUMHY PO3paxyHKOBOI JOBXVHY Mofesl Ly i KUIbKicTb Teope-
TUYHMX IIIaHTOYTiB k, MOXHa BU3HAUMUTh BEJIMUMHY IIMAIlil i mo dop-
MyJIi

h ot
k-1
Ha npodinenin npoekuil 3miBa Bif, gl /II1 OymytoTs JiHil epe-
TUHIB IIpy BUDIISAAL 3 KopMmu. CepenHilt IepeTuH, 3BMYATHO HAMIINMpIIIE,
Ha3MBaIOTh MifIeJIb-IIITIaHT Oy TOM.

TeopeTnuHe KpecjieHHsI KOPITyCy MOZeJli Cy/JHa BUKOHYIOTh y Ha-
TypasibHy BeMuuHy. [lo HbOMY BUTOTOBIIAIOTE HeoOxigHi ImabroHM
IIIIaHTOYTiB i TEOPeTUYHMX BaTepsIiHil.

I'To HBOMY HepeBipsOTh MPaBWIbHICTE OOBOIIB KOPITYCy MO SK
B IIOIIepeYHOMY, TaK i B ITO3IOBXHBOMY HampsiMax. KinbkicTs mrabionis
TEOPeTMIHMX IIIaHroyTiB, OaTOKCIB i BaTepIIiHiN 3aIeXnTh Bim po3MipiB
Moperti i ckitagHocTi 1t hopmm.

JIiniviHi po3smipm Mopesni 3BMYaliHO 3MEHINYIOThCS B IIeBHE YWCIIO
pasiB, TOOTO 3aCTOCOBYETHCS IIEBHMVI JIIHIVIHMY MacITad 3MeHIIIeHHS A.

IIBmkicTh MozIeen cyieH abo KopabJliB B3HAYa€ThCS BiZIITOBITHO
1o Teopii mogiOHOCTI 3a 3aJIeXXHICTIO

ou = 0,514 0. / VA (4.10)
e v - MBUAKICTb cymHa y By3tax (1 Byson = 1,852 xm/rom = 0,514 M /).
YacroTa obepTaHHS rpeOHOrO rBMHTa MOAET
Ty = N (4.11)
7le 1. - YacToTa o0epTaHHs IT'BUHTA IIPOTOTHUIILY.
IMoTyxHicTe ABUTYHa MO
Ny =Nc/ 35 (4.12)
me N¢ - IOTYXHICTb IBUT'YHa HPOTOTUILY.
I'ltommi pisHMX HOBEPXOHb MOJIeTi BU3HAYA€EThCs 10 POpMYIIi
Su=5Sc/ N\ (4.13)
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Ie S - IUIOIIa IIOBEPXHI BiAIIOBIAHMX IIOBEPXOHB IIPOTOTUITY (IIa-
7yOw, BiTpwla, HAOOyHOBM i T. I1.).

Curia Barm cymHa D, 1rraBalo¥oro Ha IIOBepXHi BOAV (HaIBOIHOIO
cynHa), piBHa Basi Boxgu B 00'eMi 3aHypeHOI YacTMHM CyZAHa. BoHa HasuBa-
€THCS BaroBoXO BONOTOHHaXHIicTIO. OO0'eM V 3aHypeHOI wacTvHM cynHa
HasMBaEThCs 00'eMHOI0 BOIOTOHHAXHICTIO. 11i Bl Besmmumrm 3B's13aHi Ha-
CTYITHOIO 32JI€XKHICTIO

D=yV (4.14)

Ile Y - IIMTOMa Bara Bofy, H/M°.

PipnsinnsA 4.14 HasMBarOTh PiBHAHHSAM IUIaBY4OCTi, BOHO € OCHOB-
HVIM PiBHSHHSAM I CyTHOOYIyBaHHI.

Kopmycu cyaen cxIagaoThCs 3 KPUBOJIIHIVIHNMX ITI0BEPXOHE, TOMY
U1 BU3Ha4eHHs 3HaueHHs V BUKOPWCTOBYIOTH Ilapasieslellillefl, OIlVica-
HWVI OUTS MABOMHOI YacTMHY KOPIIyCy, i 3Ha9eHH: koedpiyienma nobHomu
BodomonHaxHOCHI

V
o= —
L?‘l EBH D-ﬂ
ne Ly, By i T, - poBXuHa, IMpVHA i BUCOTa ONMCAaHOrO Iapasiesierti-
mesa.

Koeditrient d maerbest B HoBigHMKaX TSI KOKHOTO TUITY CyHeH (KO-
pabniB), HapukiTan mrst ecMminms 0= 0,4...0,45, mrs camoximHo1 Oapxi 0=
0,8...0,85.

Barosy BogoToOHHaXXHICTB [1J1s1 MOJI€TTi 3HaXOMATh 3a POPMYJIIOI0

(4.15)

Du (4.16)

ne D. - BaroBa BOIIOTOHHAaXXHICTh IIPOTOTUILY.

Pospaxynox napamempi6 epedbrux 28unmib do cyoHomooeeil

IHo OCHOBHUX eJleMeHTiB I'peOHOTO TI'BMHTa BITHOCSTBCS [iaMeTp
rpebHoro reuHTa D, Yncio siomarert Z, wiola Kpyra, ommvcyBaHa Ipeb-
HUM TBMHTOM A cyMapHa IUIOIIa BUIIpAMIIEHOI ITOBePXHi BCiX JomaTen
TBUHTA Ac, IiaMeTp MaTO4IMH d, TeOMeTpUIHMI KpOK I'pebHOro rBmHTa H.

I'eomeTpuuHIMIT KPOK IpeOHOrO I'BUHTA IIPENCTaB/IsE BiicTaHb, Ha
SIKy IepeMicTyBcs O rpeOHIMIT IBUHT 3a OAVH IIOBHUT 00OPOT B TBEPIOMY
HelofaTINBOMY CepeIoBUIN, HalpuKiIaj, B ravi (puc. 4.18, mrpuxosa
JiiHiA). Boga € momamimBUM cepemoBuIieM, TOMY I'BMHT Y BOZi 3a OOWH
00epT IpOXOOWTD BilCTaHb MeHITy, HUK B raui (cyuinpHa smigis). Hasn-

179



BaOTh ITIO BifICTaHb OiVICHMM KPOKOM abo Xomoio rpeOHoro reumHra. Pis-
HUIIO MK FeOMeTPpUYHMM KPOKOM i X000 Ha3MBaloTh Kop3aHHAM. [Tpo-
Te IIpY po3paxyHKaxX KPOKy I'peOHOTO I'BUHTa KOPVCTYIOThCSI He abcoitio-
THOIO BeJIMYMHOIO KOB3aHH:, a TaK 3BaHMM BiJHOCHWMM KOB3aHHSM S,
TOOTO BiTHOIIIEHHSIM BEJIMYVHY [IiICHOTO KPOKY [0 TeOMeTPIIHOrO.

Puc. 4.18. Kpoxk, xoma i
KOB3aHH# IpeOHOro rBUHTA

OpieHTOBHI BeJIMYMHYM BiTHOCHOTO KOB3aHHS /I IpeOHMX TBUHTIB
camoximamx momenent — Big 0,2 mo 0,3, @I TBUHTIB MIBUIOKICHMX KepoBa-
Hux 1o pagio mogesnet — Big 0,1 go 0,15, W1 rBUHTIB IMIBUIOKICHUX KOpP-
moBmx momesient — Bim 0,15 mo 0,2.

ITpn pospaxyHKy rpeOHMX IBUHTIB 0coOIMBe 3HA4YeHHS Mae IIpa-
BVJIbHMV BUOIp KPOKOBOTO BilTHOITIEHHSI Ipe0HOTO I'BUHTA, 1110 € OJHIEI0 3
HaVBaXXIMBIIINMX TiIpoaMHaMIUHMX MOT0 XapaKTepucTuK. Kpokose Bif-
HOIIIeHHs rpeOHOTo TBMHTA p BU3HAYa€ peXXVM poOOTM IBUHTA i ABUTyHa
i XapaKTepu3y€eTbCs BiJHOILIEHHSIM reOMeTPUUYHOro KpoKy IsBuHTa H 1o
JliameTpa IBMHTa

3aJIeXHO Bif IIpU3HaUeHHs IpeOHOTO IBMHTA IS MOZIEIIi BeJIdam-
Hy KpOKOBOT'O BilTHOITIeHHs rpeOHOro TBMHTA BUOMparoTh B Mexkax Bin 0,4
mo 3. YnmM Girpirre mBumaKicTs Mozmerti i 9acToTa o0epTaHHS IBUTYHA, TUM
OinpIty BerUMHYy p Cj1im BuOMpaTn. Hampukitan, oy rBuHTIB caMoxin-
HVIX, MOIIeJIerl 3 MacITaOHOIO IMIBUIKICTIO p Mae Oyt B Mexax 0,4—0,7,
TI7Is IBUAKICHUX KepoBaHMX MO paio Momeren 3 eJIeKTPUIHUMU IBUTY-
"Hamu — 0,6 — 1, 1g Tx Xe Mofiesiell 3 IBUT'YHaMV BHYTPIIlTHbOTO 3r0-
psauHs — 1—1,3, a y IBUHTOBMX IIBUJIKICHUX KOPHAOBUX MOJleJIerl BOHO
nocsirae Besimumam 2,6 —2,9 [92].

OmHiero 3 xapakTepuCTUK T'peOHOTrO TBMHTA, sKa IIOKa3ye BigHO-
IIIEHHS IUTOIII BCix JiomaTent rpebGHOrO rBuHTa [ 10 IUTOIII KOJla, AiaMeTp
SKOTO piBHMV AiaMeTpy rpeOHOrO IBMHTa, € TaK 3BaHe [VICKOBE BiTHO-
IIeHHS IBVHTA a00 BiIHOIIIEHHS IUIOILL
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Puc. 4.19. I'peGHi rBuETHI 3
IVICKOBVIM BiTHOITIEHHSIM
OUIbIIIe O VIHALL:

a - Tpwionaresi; 0 -
4OTUPBOXJIONATEBL

I3 30iybIIIeHHSIM IMICKOBOTO BiTHOITIEHHS 30UIBINYEThCS CepeHs
IIVpVHA JIOIaTi IBUHTA. [I¥ICKOBe BiTHOIIIeHH:s 3MIHIOETBCS B MeXXax Bif
0,2 mo 1,2. SIKmio BesIMuMHA OVMCKOBOTO BiITHOIIIEHHS OUIbIIIe ONVHVALL,
3Ha4MTh, CyMapHa IUIOIIAa BCiX jIomaTevl OiIbIe IDTOmIi OMCKa IBMHTA i
JIOTIaTi ITlepeKpMBaoTh ofHa iHmry (puc. 4.19). Ynm MeHTtIte unicito oOepTiB
IOBUTYHA i IMBMAKICTE MO, TMM OUIBIIVMM IIOBMHHE OYTM IVICKOBE Bifl-
HorleHHsl. Hampukiiaz, SKIMO I TBUHTIB IS 3BUYAMHMX CAaMOXITHMX
MoJIesierl AUCKOBe BimHoIIeHHs Moxke OyTn B Mexxax 0,5—0,8, To y rBuHTIB
LIS IIBUAKICHVIX MOJIesieV BOHO TTOBUHHe Oy Ty He Oinprrte 0,2 —0,25.

I3 30itpIIeHH:sM niaMeTpa MaTounHM KK]I rBUHTa 3HIDKYIOTBCS 3a
PpaxyHOK 30UIbIIIEHHS TePTS MaTouMHM 00 Boy. BimHocHMT miamerp Ma-
TOUMHY, TOOTO BiTHOIIEHHS AiaMeTpa MaTOUMHM [0 JiaMeTpa IBMHTA

—° moBMHHe Oyt me Oinpmne 0,2—0,5. JoBXrHa MaTOYMHN IIOBMHHA

OyTu Takoro, o0 OivHa IMpoeKIIisd JIoIaTe! IIOBHICTIO po3MilTyBaiacsa Ha
MaToumHi. B MicIrsix KpimieHHS KpOMKM JIoIIaTell OKpPYyIJISIOTh, 3abe3Ie-
4yIouy IUIaBHICTh IIepexolly Bifl JIoHaTi 10 MaTOYVHMN.

BignomenHns kp miamerpa rpebroro reuaTa D 1o ociganns T s
CaMOXiZTHMX MOJIeJIeVl 3 MacIITaOHOMO IIBMAKICTIO BMOMPAIOTh B MeXKax
0,5—0,6. 111 xepoBaHMX IO pajio MIBUAKICHMX MoOfeslelt 1ie BiJHOIIIeHH
Bigmnosigae 1,2—1,4. Ilo BeyrmumHi IbOr0 BiJHOILIEHHS MOXHA OPi€HTOBHO
BU3HAYNTU HdiaMeTp TBUHTA [JIs KOXKHOI 3 MofIesievt ITo (popMyti

D= kD T.

Memrtti BesiaviHY kp 6epyThb IS TUXOXITHMX MOJIerIer, a BeJIKi —
U1 IBUAKOXiTHMX. Hanpukiiam, myis rBuHTa HacakMpCchKOTo CyHa MO-
>kHa ipuHSATH kp = 0,5, a 1714 TBUHTIB Kpevicepa abo ecMiHIg — kp = 0,6.
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T MBUIKICHMX KOPIIOBUX MoOjellell MO)KHa peKOMeHJIyBaTy Ha-
CTYyIHi JiameTpu rpeOHMX TBUHTIB!

- Mozesi 3 IBUTYHOM BHYTPIIITHBOT'O 3TOPSIHHS 00'eMOM HWIiHApa
2,5 em? — Bing 40 no 50 mm;

- 3 IBUTYHOM 5 cM? —oT 45 10 55 MMm;

-3 geurysoM 10 cm? — Bifg, 60 go 70 Mmm

Crip, mam'ssTaTy, M0 Y BUCOKOOOOPOTHMX TPpeOHMX TBVMHTIB IIBUII-
KiCHMX KOPIOBMX i IIBUIOKICHMX KepOBaHMX MOJIeJIe IJIsl TOro, 1100 ycy-
HYTV HIKiUIMBWUV BIUIVMB BiIIIeHTPOBMX CWI iHepIIil, sIKi MOXYTb 3iTHYTH i
HaBITh BilJIaMaTw JIONaTi, JOCBiAUeHl MOeJIiCTV CTaB/IATh IX i IIPSIMUM
KyTOM /0 OCi 0bepTaHH:I.

I'pebHi TBUMHTM MOAeNen po3paxoBYIOTh 3BMYANHO HaOIVDKeHMMM
criocobamu. Pos3rigHeMo neski 3 Hmx.

Kpox rpebroro remHTa B MijliMeTpax 111 Oyib-IKOI MOJIeIIi MOXKHa
BU3HAYNTY 3a POPMYIIO0

v[20500
H= ———

n

Ile v - MBUIKICTh MOfesli, KM/TOMI; 1 — YacToTa oOepTaHH: I'BVH-
Ta, xB™, amcno 20500 — mocTivEM KoedillieHT IIpM BiTHOCHOMY KOB3aHHI
0,15—0,2 i xpol1i rBUHTa, BUpaXeHU 1 B MiJTiMeTpax.

Mpwuxian 1. HeoOximHo BM3HauMTM KPOK i JiameTp rpebHOrO reu-
HTa [T MIBUAOKICHOI KOPAOBOI MOIeIi 3 ABUIYHOM BHYTPIIIHBOTO 3TO-
psammsa. Yacrora obeprarng asuryHa 25 000 xs.

OuixkyBana mBuaKkicTe Momeri - 160 xm/Tom. 3a dpopmyitoro (4.17)
KpOK rpebHOTrO rBUHTa ofepXXyeMmo pisHMM 131, 2 MM. [liamMeTp TBUHTa 110
Takoi Mozesti Moxe 6yTu B Mexxax Bif 60 mo 70 MM. KpokoBe BimHoOIIIeHHS

1312
P~ 64

TOOTO OJIM3BKO 10 PEKOMEHIOBAHOTO.

INpuxian 2. BusHaumTi Kpox i giaMeTp rpeOHOTO IBMHTA IIBUIAKI-
CHOI KepoBaHOI II0 pajio Momeri 3 enekrpopsuryHom MY-100 (rn = 8000
xB71). HeobOximHa 1mBumuKicTe Mopesii NOBMHHA HopiBHIOBaTM 25 KM/TOMI.
Ocanka momerni T =40 mm

Kpox rpebroro rsuHTa 3a Ticio xe dopmyroo 4.17 Oyne piBHWMMI
64 MM. BigHOmeHHS miameTpa TBMHTA /IO MOTO OCAIKM MOXe OyTm BuOpa-
He B MexXax Bif, 1,2 1o 1,4. BisbMeMo cepeniHe 3HaUeHHS 1IbOTO BiTHOIIIEH-

(4.17)

=2,05
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H4. Toxi miameTp reuHTa maHoi Moxer Oyae piBEmit D =1,3-40 =52 mm i
KPOKOBe BiTHOIIIeHHs BUXOAUTb B peKOMEeHIOBaHMX MeXaxX.

IMpuxiian 3. BusHaunTyt AiaMeTp i KpoK TpeOHOrO IrBUHTA AJIS MO-
HeJi MOPCBHKOTO IIacaXMPChKOTO CYJIHA, BUTOTOBJIEHI B Macrrtabi 1 : 100,
mBuaKicts 1 M/ ¢, ocimarus T = 80 mm.

Enexrponsuryn tuny MY-30 npaifoe Ha iBa TBUHTU depes3 pefy-
KTOp i3 3MeHIIeHHsM 000poTiB 1 : 2, TOOTO ITBMHTM IIPaALOBATVIMYTh IIPU
n= 4000 xs1 (66 ¢, BigHOCHe KOB3aHH: Sp =0,3. TyT Kpok rpebHOTO TBUH-
Ta Kpallle BU3HAaUYMUTY 3a IHIIIOO BiJOMOIO 3aJIeXXHICTIO, a came:

1000v
H = —
n-9S)
Ile v — IIBMAKICTb MOJeI, M/c; 1 — YacToTa oOepTaHHS OBUTYHA,
c1; S — BimHOCHe KoB3aHH:. [lincrasnstoun gaHi B 10 PopMysTy, oTpuU-
Maemo H = 21,6 mm. BusHauaemo giamerp rsunrTa D = 0,5 - 80 = 40 MM
Beymrumna xpokoBoro BigHOIIIEHHS

H
P=—=1054
D

(vm)

He BUXOOUTb 3a peKOMEeHIOBaHi paHillle Mexi.

OcnoBui xapaxmepucmuxu cyoeH, kopabaib i ix moodeaeil

ITrabyuicmsy - 30aTHICTD 3aJIMINATMCA Ha BOMi. 3abes3medyeThcs Ba-
rOBOIO i 00'€eMHOIO BOIOTOHHAXHICTIO. 3aIltac IUIaBydoCTi 3abe3redye Ko-
pvcHMI 00'eM HaAIBOMHOI YaCTUHM CyaHa.

HenomonaioBanicms cyaHa - 1ie 1I0TO 3HATHICTh 3a/IMIIaTHUCH Ha
IUIaBy IIpM IepeKuaHHI abo Ipu IIOMIKOIKeHHI Kopiycy. 3abesneuy-
€TBCSI BOAOHEIIPOHVKHOIO IaTy0O0I0 1 BHY TPIiIIHIMI TepMeTYIHIMH IIepe-
TOPOIKAMIA.

Ocmonuubicms - 11e 3MATHICTh Cy[IHa ITOBEPTATUCS Y BepTUKaIbHe
ITOJIOKEHHS («Ha PiBHMV KUTb») PV HaXWIi «BIIpaBO-BJIiBO» (KpeHi) abo
«BIleped-Hasaf» (OudepeHTi). 3abes3medyeTbcsd II€BHUM CIIiBBiJHOIIIEH-
HSIM MiX ITOJI0KeHHsIM 1IeHTpy Baru (LIB) cynHa i meHTpoM mpuKiIameHHs
sunToBxyBaytbHOL cvotnt (LIBC). Yum myoxae 1B momo LIBC, Tim ocrom-
4yBilIe cygHO.

Xo0kicmb — 11e BJIaCTMBICTB CyZIHa pO3BMBATY IIEBHY IIBU/IKICTb IIPU
BUOpaHIil TTOTy>XXHOCTI ABUryHa. LIS BIacTMBICTD 3aJIeXNUTH Bifl OIIOpPY BO-
IOHOTO CepemoBUIIa, pobOTN PyIIiiB (rpeGHOTro abo MOBITPSIHOTO T'BUHTA
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abo TBMHTIB), CTyIeHs XBWIIOBAHHSA IIOBEPXHi BOOM, CTaHy 30BHIIIHBOI
MOBepXHi KopIycy cyaHa.

ManeBpenicme - 11e 3MaTHICTh CyAHa IIBUAKO 3MiHIOBaTH Kypc. 3a-
GesmeuyeThcss MpaBWIBHUM CIIiBBiTHOIIEHHAM 3HaueHb L i B, MeHIIMM
ocifJaHHSIM i OLTBIIION IUIOMII CTepHa TIOBOPOTY.

Cmiixicms na kypci - 1le 3HaTHICTb CyAHa 30epiraTi cBit HampsaMm
PYXy KOJIVI KepMO 3aKpilUleHe B CepeTHBOMY (HeMTpaIbHOMY) IIOJIOKeH-
Hi. 3a0e311e9yeThCs BEJIMKOIO JJOBXMHOI L i MasIoo ImmprHOI0 B cynHa,
BelMKMM ocimanHsaM T i Benmkoro miorieto crepHa. CTiMKicTh Ha Kypci
IIpV MOJIEJIIOBaHHI 3a0e3IIeuyeThcsl CyBOPOIO CUMeETpiero IrpaBoi i JjiiBoi
4JacTUH KOpIycy, o 3HaxoauTbcd Hyokde KBJI. ITpu BurorosseHHi Mo-
Tlesiev] CYIiB, IO MalOTh ABa TpeOHMX abo MOBITpSHMX TBUIHTa, HeOOXimHO
TaKOX IX peTeJIbHe pO3TalllyBaHH: OO0 OCi CMMeTpii KOpIycy i peTesb-
He BUTOTOBJIEHH:I JleTaslelt rpeOHIX abo HOBITpsHMX TBUHTIB (3a0e3meun-
TU IX OMHAKOBY Macy, po3Mipu i IpOOyKTVBHICTB).

4.4.5. ITpoekTyBaHHS MojeJsieVt 3aco00iB IepecyBaHHS B IOBiTpsI-

HOMY cepeI0OBMIIi

IcTopito po3BUTKY MOBITpOIUIaBaHHS MOXXHa ITo4aTu 3 Midy Hpo
Ixapa. HaBiTh B cTapofaBHi yacyt JIIOVHY He IOKWaIa JIyMKa IiTHATICS
B TIOBITps i mapwuTy B noBiTpi nopibHo nraxam. IDisx 1o kepoBaHMX aT-
MocdepHMX IIOJIBOTIB JIeXXaB TOAi depe3 IOBITpsAHI Ky i myprokaOi,
LITy4YHi Kpwia i rBUHTU Apximena.

Bci cyuacHi 3acobu moBiTpoIrriaBaHHS MOXHA PO3IUTMTH Ha aepo-
cTaTW4Hi 1 aepogmHaMivHi. [Jo HepImx BiTHOCATBCS IPUCTPOL I aepo-
HaBTVKWM, a 1O APYIMX — aBiallis.

ITpucrpoi m1sa aepoHaBTMKM — I IOBITPsIHI KYJIi 1 30HIM, a TaKOX
aepocTati. AepocTaTUdHi IpUCTpol, TOOTO cami amapaTi, K TO KaXyTb,
«JIerIie MoBiTps», MalOTh 3arajibHy Bary MeHIIle Baru IIOBiTps, IO BUTic-
HSETbCA HUMU. AepocTaTy MOXYTb OyTu abo Ge3sMOTOpHMMNM HeKepoBa-
HVMM 3aco0aM ITepecyBaHH: B IIOBITPSHOMY IIPOCTOpi a00 MOTOPHUMIAL

Ilepmii HexkepoBaHi aepocTaTu pyxa/Iucsl B IOBITpi Bropy i 3a Ha-
IIpsIMOM BIiTpY, ajie Oysnt i MpuB'sI3HI aepocTaTy, AKi BUKOPUCTOBYBaJIVCS
IUISL CIIOCTepeXkeHHs Ha MicreBocTi. Pyx BHU3 y Takmx aepocTaTiB BigOy-
BaBCA 3a PaXyYHOK BUBLUIbHEHH: [IeIKOro 00'eMy rasy 3 000JI0HKM, TOOTO B
camint BepxHilt 4acTvHi 000JIOHKM OYB KJIaIlaH, SKWV BiIKpMBaIM, SKIIO
BUHMKAaJIa HeOOXITHICTh B SHVDKEHHI.
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MotopmsoBaHi aepocTary, yBiOpaBmm B cebe Bce ITO3WTVMBHE Bif
HOBITPAHMX KyJIb, MalOTh JIBUI'YH TOPWU3OHTAJIBHOIO ITOJIBOTY, SIKUW J10-
3BOJII€ IIepecyBaTViCa y BMOpaHOMYy HaIpsAMi 3a IIOIIOMOTOI0 KepMa
yIIpaB/IiHHS II0JTEOTOM.

ABsiarinHi mpucTpol (Bifl JIATMHCBKOTO Avis — IITax) - e JIiTalIbHi
arapaTy BakKue 3a ITOBIiTps, sIKi MOXYTb IlepecyBaTuCs B HaBKOJIO3€MHOMY
HOBITPAHOMY IPOCTOPi 3a paXyHOK BMHMKAIOUOI B ITpOIleci MOJILOTY ae-
poavHaMigHOI HiftoMHOI cwin. 1o umcila Takux arapatiB BiITHOCATBCS
HOBITPsHI 3Mii, IUIaHepw, JIiTaKy, BepTOJILOTY, AeJIbTarlIaHy, MOTOAeIIb-
TalulaHu i iH.

ITpoexTyBaHHSA HOBMX MOJeJleN JITaJlbHUX arapaTiB i BJOCKOHa-
JIEHHS CTapyX HEMOXUIVBe Oe3 3HaHb aepOaVHaMIKM i Teopil ITOIbOTy .

B nanomy posaisti po3rIsiHeMO HaViIIpOCTillli 3aKOHV aepOoCTaTUKY 1
aepoIMHaMIKM, SKi JO3BOJISATH, Ha HAIl IIOIVIS, 3HAWTY HOTPiOHI mursaxm
pillleHH OpY TIPOeKTyBaHHI Mofesien 3acobiB IlepecyBaHHS B IIOBIiTps-
HOMY IIPOCTOPi.

Hobimpani kyai i aepocmamu

SIK B’Ke HaroJIOMITyBaJIOCs, IIOBITPAHI KyJli, aepocTaTy i AupvoKabIi
— Ile JIiTaJIbHI aIllapaTy JIermle 3a HOBITpsl. BoHu minTpuMyroTeCs B IIOBITpi
3aBSAKV IIIVIOMHIV CWIi YKIIafeHOro B 1IOro ODOJIOHIII ra3y 3 IIMTOMOIO
Barolo, MeHIIIOI0, HiK ITMTOMa Bara IoBiTps.

AepocTaTy 3aCTOCOBYIOTbCH JIJIsi HAYKOBUX JOCIIKeHb, CIIOPTUB-
HVIX 3MaraHb, TPeHYBaHH IIUIOTIB - AMPVDKAOIIVICTIB 1 Y BIICBKOBMX LIUIAX.
ITpore ocTaHHIM YacoM uepes eKOJIOTiUHI IIPOGIIEMM IIOYaIoCs 3acTOCy-
BaHHS aepoCTaTiB i I JOCTaBKM ITacakKMpiB, a TaKOX BaKKMX, KPYITHO-
rabapuTHMX BaHTaXiB.

Imest cTBOpeHHS TTOBITPAHOT KyJTi 3 000JIOHKY, BUKOHAHOI 3 JIETKOTO
MaTepiajly i HalloBHeHH: 1I Ta30M MEHIIOI I'YCTVHM, HiK OTO4YyIoJe IIOBiT-
p4, 3apoauracs B cepenHi 18 cromiTTa. Aste Tinpku 4 yepsHs 1783 poky
oparn JKosed (1740-1810) i ETben (1745-1799) Monrosbdbe 3MOIIN IIif-
HaTH 11-MeTpoBy B JIiamMeTpi HOBITPsAHY KyJIIO 3 JILHAHOIO MOJIOTHA i ITa-
nepy Ha Bucoty 1830 M.

CroropHi noBiTpsHi KyJi, aepocraty i gupmxabiii iaBaloTh B TO-
BIIIi aTMocdepy, BUKOPUCTOBYIOUM ii BUIITOBXYBaJIbHY (IIVIOMHY) CUITY,
sIKa 3aJIeXXUTh Bifl CTaHy OTOYyIOYOro HOBITP: i 00'eMy Ta3y, yKIameHoro B
00O0JIOHKY arapary.

BurmrrosxysanpHy (mifyioMHy) cwiy P6, BUHMKaOUy Bif 3alloBHe-
HOT0 00'eMy Ta30M 0DOJIOHKM, MOXKHA BU3HAYNTY 32 (POPMYJIO0
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Pﬁ = Ve (Yn - Vz) (418)
me V.- ob'em rasy ycepenvHi 0OOIIOHKM KyiIi, ¥ni Y. - BiIIIOBigHO
IIMTOMA Bara OTOYYIOUOro KYJIIO IIOBITps i rasy ycepeayHi 000I0HKIA.

[y1st Toro, 1100 TOBiTpsiHA KIS BifipBasiacs Bif, 3emiti, HeoOXiImHO,
100 3Ha4YeHHs BUIIITOBXYBaJIbHOI CYIV OyJ10 Oijlbllle 3araIbHOI Baru ara-
pary, ToO6TO BUKOHYyBaIacsd HepiBHICTb

Ps>myp g

Te 1y — 3arajIlbHa Maca IIOBITPSAHOI KYJli, § — IPUCKOPEHH: BUIBHOIO
TIa/IiHHS.

3arajpbHa Maca CKJIaJJa€TbCsd 3 CyMM Mac, 3 sIKOI MOXHa BUOUIUTH
HaCTYyIIHi: Maca KOPVUCHOTO BaHTaXY - 1,; Maca CTPOII - Meyp; Maca 000s10-
HKW - Mog; Maca Trasy - 1., ToOTO MOXKHa 3aIliicaTi

mo=my, + mcmp"' Mo + Me.

Y cBoro "epry BemdyMHAa 11, BKJIIOUaE Macy KOP3MHMW, aepOHABTIB i
IHITVE BaHTaX, KUV HEOOXiMHMI IS MATPUMKM XUTTEAISUIBHOCTI ae-
POHAaBTIB IIi/J, Yac HOJILOTY.

KoHcTpykist Kysib i aepocTaTiB XapakTepu3yeTbcs KoedillieHToM
BiITHOCHOI KOPVICHOI MacH, siKa 00UMCIIIOEThCS 32 (POPMYIIO0

p= m, .
3 dopmymu (4.18) BuaHO, mo UM O BervravEM V. i yu - ¥y,
TUM Oiblre migyomMHa cwia. Ha npakTuii 11e o3Havae, 1mo Tpeba BUOM-
paTV TaKuI ras, Bara sIKOro MeHIIle HDK Bara OTOUYIOUOIro IIOBITPs TOTO X
00'emy.

Puc. 4.20.

CyyacHa NoBiTpsHa KyJIs

Ha 30pi aepoHaBTVKM [JI1 HOJIBOTIB HOBITPSIHMX KYJIb SIK Ta3, SIKUM
3aIlOBHIOBasIacsi 000JIOHKA, BUKOPWUCTOBYBaIM BofeHb. Llen ras Habararto
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JIeTTIIe 3a MOBiTps i 3000yBaT vioro OysIo He TaK BaXKO. AJle IIpV eKCIDTy-
ararlil HOBITpAHMX KyJIb BUsBWIAcd TOJIOBHa HeraTMBHA SKiCTb BOIHIO —
BiH BUOyxaB Bif IIOHAVIMEHIIIO] iCKp¥, TOMYy Ha IIOYaTKy CTOJITTS aepo-
HaBTMKM OyJ10 my>ke OaraTo aBapivt. [loBesiocs IepeviTy Ha iHepTHWMIL ra3 -
reJIivi, ajie IpY IIbOMY Pi3HMII MiXK VI0ro IMTOMOIO Baroio i IIMTOMOIO Ba-
rolo arMocepHOro IOBiTpsd Oysia BXe He TaK BeMKa, TOMY aepocTaTu
CTaJIV BeIMKUMM 3a posMipoM. KoedilieHT BiTHOCHOT KOPMCHOI Macu p
CTaB HabaraTo MeHIIIVIM.

Cydachi nosiTpsHi Ky (puc. 4.20) BUKOPUCTOBYIOTh BJIaCTUBICTB
rasy MiHATV CBOIO IIUTOMY Bary 3aJIeXXHO Bif] TeMIlepaTypu. Sk ras craam
BUKOPUCTOBYBaTM rapsde IoBiTps. Ha moBiTpsHI KyJli BCTaHOBIIIOIOTH
MaJIbHMKY, $AKi HarpiBaloTh IIOBITpsA ycepemwHi OOOJIOHKM aepocTaTa.
3BMUaNHO, IIpU IIbOMY B KOPVMCHUM BaHTaX BKJIIOYEHa i Maca Takoro Ia-
JIbHMKa, ajle edpeKT BiJ 3aCTOCYBaHHS TaKOTO CIIOCOOy OTpMMAaHHS ITiO-
MHOI CIJIU IIepeBePIIy€E BCIO PEIITy He3pyUHOCTEN Bif, OIaTKOBOTO IIPW-
CTpOIO, IO 3HAXOOUTBhCA B KOP3VMHI aepocrara. Amke 30iIpImyoun abo
3MEeHIIyIouM BeJIMINHY (¥x — ¥.) MOXHa He TUIbKM 3J1iTaTH, ajle i ommycka-
TUCS Ha 3eMJIIO - Biflllazila€ HeoOXimHiCTh B MiIBUBLIbHEHH] Ta3y 3 00010H-
KM, 5K IIe OyJI0 B ITOIepeqHiX BUIMagKax.

JloBruii yac peKOpAHOI0 BUCOTOIO MPH MiIiOMI aepocTaTta OyB
MOJIT HIMEIBKOTO AUPHKa0s (IeresiHa) 3 ra30M JIETIe 3a MOBiT-
ps Ha Bucoty 7200m. Lle BinOynocs 17 sxoBtHa 1917poky. Ls pe-
kopaHa Bucota Tpumanacs 10 2005 poky: pociiickkuii aepoctar 3
HiAIrpiBOM MOBITPS ycepeauHi 000JOHKU MigHSABCS Ha BUcoTy 8120
METPpIB.

IloBimpani smit

PosmigneMo pyx B HOBITpi TIOBITPSIHOTO 3Misl, AKUM Ma€ KOHCTPYK-
LIi0, IIpeyicTaBileHy Ha puc. 4.21.

IosiTpsHMM 3MiVt Mae IoMMHY 1, g9Ka CKIIafJa€TbCs 3 paMKH, BU-
TOTOBJIEHOI 3 TOHKMX JIEPEB'SHIX IUIACTMH, OOKJIEEHMX LUTapKOBUM IIa-
IepoM abo iHIMM JIerKMM MatepiasioM. 1o HVDKHBOT YacTMHY IDIOMIVHY
3a JIOIIOMOTOIO [JBOX He JIyXKe JIOBIMX HUTOK ITPUKPIIUIeHU XBicT-
crabiizaTop 2, SIKui He Ja€ 3Milo obepTaTucs HaBKPYyTH OCi yTpUMy0dol
HUTKM 3. YTpuMyloua HUTKa IPUKPIIUIAETbCS A0 IUIOIMIMHY 3Misl 4OTUP-
Ma KOPOTKMMM HiITPUMYIOUYMMM HUTKaMV, 3a JOIOMOTOI0 SIKVX ITifOu-
PaEeThCsT HeOOXiMHMIL Ky T aTaKm d.
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OueBugHO, IS TOTO, MO0 3MiVT TpUMaBCs B IIOBiTpi, HeOOXigHMM
BiTep, TOOTO pyx HOBITps. Pyx aTMocepHOro MoBiTps cTBOPIOE BITPOBMUIL
HaTUCK, AKUM JIi€ Ha IUIOIIVHY IOBITPAHOTO 3Misl.

Cwia Fs, cTBOpIOBaHa BiTpoM, Oyze TvM Oiblna, yiM Giblna roro-
1ma 3Mist. 3 cxemnt Ha puc. 4.21 BumHO, 1110 cwla BiTpy Fs po3KiIafgaeThcs Ha
7IBi CKJIaJI0Bi: B HampsMi, ITOJIOBXXHBOMY IUIOIIVHI, i CWly, sIKa ITparHe
AHATY IDIOIIVHY BIOpy MO BepTuKali, TooTo F, 3 ypaxysaHH:aM Baru G
TOBITPSAHOTO 3Mis HiAVIOMHY CWJIy MOXKHA BU3HAUUTU 32 (POPMYIIO0

Y =F,-G.

Fz

Fe

Pyc. 4.21. l1lpocTa KOHCTPYKIIisI IOBITPSIHOTO 3Mis i cxema, IO I10sIC-
HIO€ BUHMKHEHHS IiAVIOMHOI cvin: 1 - IJTOIIVHA HOBITPSIHOTO 3Mist; 2
- xBicT-cTabimizaTop; 3 - yrpuMyoJa HUTKa

3 miel dpopMyM BUAHO, IO MiOyoMHa cwola Oyme TvM Ouble,
4yM MeHIIle Bara ITOBiTpsHOoro 3mis. ToMy Bci JliTaJIbHi allapaTy BUTOTOB-
JISIOTBCA 3 MaTepiasliB, III0 MalOTh MajIy IMTOMY Bary.

Yum OGimeilie cwita BiTpPy, TMM OUTbIIe HaIpy>KeHHS BUIIPOOOBYE
MarepiaJl, 3 SIKOTO 3po0JIeHa IUIOIMMHA, i yTpuMyodi HUTKN. Llfo obcra-
BVHY TaKOXX HeoOXiJJTHO BpaxoByBaTu IIpu BuOOpi Marepiasis. [HImmm
CJI0BaMM, MaTepial IIOBITPSIHOTO 3Mis Ma€ Oy T JIETKMM i IOCTaTHBO Mill-
HUM.

Jlimaxu

B 1903 r, 3'enHaBImM KpWIo i ABUTYH BHYTPIIITHBOTO 3TOPSIE, JTIONN-
Ha 3MOIJIa BIlepllle BUMHUTY KepOBaHWI IOBITPSHWUI HOJIT Ha IPUCTPOT,
AKVVI Ha3BaJIV JIITaKOM.

IcHytoTh OaraTo KOHCTpPYKILiV jritakis. JliTak 3 OfiHi€IO IapoOIO KpWI,
poO3TallIoBaHMX II0 OOMIIBa CTOPOHM (PIO3€JISKY, Ha3VBAETbCS MOHONAA-
Hom. € JIiTaky 3 JBOMa IapaMiu KpWl, po3TallloBaHUMM OIHe II0BepX iH-
mioro. Taxuit jiTak HasuBaeThes Oinsanom. Ha mouaTKy CTOMITTS CTBO-
proBasvics i mpunaanu 3 TpboMa IapaMy Kpwl, ajle BOHU IPY 3arasIbHin
TeH/IeHIIil B aBiarlii 70 30UIbIIeHHS IIBVIKOCTI IT0JIBOTY He MOIJIVI KOHKY-
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pyBatu 3 MoHOIUTaHaMm i Oirwramamm. ITpore mpwm Mammx IIBMAKOCTSIX
TPpUIDIaH Ma€ HavOUIBITy IMTOMY HiAVIOMHY CVITY

Puc. 4.22.
CropTuBHUT
JIiTaK:

1 - xpwio; 2 -
ejlepoH; 3 -
drosernsx; 4 -
crabimniszarop; 5 -
pyJsb BUCOTH; 6 —
KiJIb; 7 - pyJib
HaIpsMKYy; 8-
ITOIIOMIXXKHa CTivKa
mraci; 9 - crpuHrep
drozersoxy; 10 -
mmaHroyt; 11 -
HepBopa Kpwia; 12
- JIOH)XepPOH KpWJIa;
13 - ocHOBHe T1€-
penHe miaci; 14 -
nBuryH; 15 - rioBiT-
pstHMVI TBUHT

MoHoruian Ipu BeJIMKMX IIBUIKOCTAX Ma€ Masjuyl aepoAMHaMid-
HWM OIIip, TOMY TaKy KOHCTPYKIIifO 3aCTOCOBYBaJI i 3aCTOCOBYIOTh YacTi-
IIe.

ITig wac gpyroi cBiTOBOI BiVtHM IS PO3BiAyBaJIbHVIX 1IijIeil HIUpPO-
KO 3aCTOCOBYBaIvcs Oirianmy, sSIKi IOKa3aIv XOPOITY CTIiVIKiCTh y TIOJTbOTI.

PosrsiHeMo KOHCTpyKIifo criopTmBHOro mitaka SJK-12 (puc. 4.22),
SIKUV MaB BeJIMKY IIOMYJISPHICTh K Y CIIOPTCMeHiB-IIpodecioHastiB, Tak i
y CIIOPTCMEeHiB-TTI00UTeIIiB 3aBasKM BIAMiHHIM JIBOTHUM SIKOCTSIM.

Dro3essx - KOPITyc JliTaka. BiH cxiTagaeTpest 3 KapKaca i oOmmBKL
Kapxkac Mae mo3mosxHi pebpa XOPCTKOCTI (CTpuHTepn) i morepeuHi peb-
Ppa >kopcTKocTi (mmanroyTn). 1o Kapkaca KpilliTecsl oOIIBKa, 3B4YaiHO
3 TOHKOI'O ajIfoMiHieBoro ymmcra. Bona Hagae droszesixy onTuMaIbHY 00-
TiuHy popMYy, a B acaXMpPCbKMUX JliTaKaX — i TepMeTUYHICTb.
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Kpuio € omHMM 3 HaMBayKJIMBIIINX €JIEMEHTIB JliTaka i Ma€e CKIIajHy
KOHCTPYKIIifo, III0 CKJIJA€ThCS 3 TIO3MOBXKHIX eJIeMeHTiB XXOPCTKOCTi (Oa-
JIOK), SIKi Ha3MBAIOTBCS AOHKEPOHAMU, 1 TIOTIEPEYIHMX eJIeMeHTiB XOPCTKOCTI
- Hepbiop. Hepsropu BusHaualoTk i popMy MHoIlepedHoro IepeTuHy Kpuia
(mpodine), Bif sIKOTO, SIK BXKe HAroJIOIIyBaJIoCsd, 3ajleXaTh JIbOTHI SKOCTI
JtitakiB. Kpmio 3Bepxy oOIIMBaeThCS JIETKMM JIMCTOBUIM MaTepiaioM, Jac-
TiIlle 3a BeCh 3 aTIOMIHIEBMX CIDIABiB. B OUTBII jlerkwmx JriTakax OOIIVBKa
MoXe OyTu 3pobiieHa 3 dpaHepm abo AeKiIPKOX IapiB TKaHWHM, IIPOCO-
YeHOI OpraHigYHVMI CMOJIAMA.

Cmabisizamop - 1le IUIOIIMHV XBOCTOBOI YacTMHM ro3esisiKy (abo
ImpocTo xBicT). BoHM mOAaioTh CTIVIKIiCTP JIiTaKy Y HOJIBOTI i O3BOJIAIOTH
YIIpaBJIATVI HUM TIO BVICOTi 3a paxXyHOK BiAXWIEHHS VIOr0 JacTVHM (PyiIb
BUCOTU 5) B TOPU3OHTAJILHOMY HaIlpsiMi. SIKIIIO pysib BMCOTWM OIYCTUTU
BHI3, TO XBiCT HiiVIMa€eTbCsl BIOPY 10O LIeHTPY Baru JliTaka i BiIOBifI-
HO IIiIiIMaeThCs Hic. SIKIIT0 pysIb BUCOTM HiIHATU Bropy, TO, HaBIIaKu, Hic
JliTaKa OITyCKaTVUMEeTbCSL.

Kisv - 11e BepTUKaJIbHA IUIOLIVHA, YacTUHA SIKOI 7 IIPY MOBOPOTaX
LIOIO BepTUKaJli, [JO3BOJIsI€ 3MiHIOBATV HAIIPsIM IOJILOTY B TOPU30HTaIIb-
Hi TUIOMMHI («BIIPaBO-BIIiBO»). BimxmiieHHs KepMma ympaBo HNPUMYIITYye
JIiTaK HOBEPHYTM HaIlpaBo i, HaBIIaKy, KepMO BJIiBO - JIiTaK HaJIiBo.

s pyxy 110 TIOBepXHi aepopoMy IPM 3JIbOTI i ITocafIIli JIiTak Ma€
aMOPTM30BaHi I1aci 3 KojlecaMy Ha ITHEeBMaTUUHMX IIHAaX.

T6unm, ssxumt obepTae ABUTYH, € pylieM. BiH cTBOproe cwly Taru
Y3IOBX TIO30BXKHBOI OcCi JjIiTaka i 3a0e3medye 170ro MiAMOMHY CWIy i pyX
BIIepe.

Pyrtiem stitaka MoXke OyTy He TifIbKM TBUHTOKOpPWIa Tpyma (3 OBU-
TYHOM BHYTPIIIIHBOTO 3rOPsIHH:), ajle i TypOOrBMHTOBUIL ABUIYH, IO II0-
€HYy€E TATY TBUHTA 3 peaKTUBHOIO TAI0I0, i peaKTMBHU ABUTYH, 1110 IIITOB-
Xae JIiTaK peaKTVBHUM CTPYMeHeM rasis, sKi BUTIKarOTh 3 COIUIa JIBUTyHa.

Bincrane Bif, nepenHb01 KpOMKI Kpwla O 3a/iHbOI KpOMKW Has3uBa-
IOTh XOPII0I0 Kpwia. BifcTanp MK KiHIISIMM Kpwla Ha3sMBalOTh PO3MaxOM.

BigsomeHHs: posMaxy Kpwia ZI0 VIOTO XOpAY Ha3MBalOTh ITOHOB-
JKeHHAM. Bif momoBXkeHHs Kpila 3aJIeXXNUTh 1I0ro Hecyda 3/1aTHICTb.

Ha pwuc 4.23 noka3zasi cvIy, J1ifodi Ha aBiaMof1esIb Y IIOJIbOTi.

ITpu ropu3oHTaJIBHOMY IIOJIBOTI 3 IIOCTiVIHOIO IIBUIKICTIO Ha MO-
TlesIb JIiTaKa AifoTh HacTyTIHI cuyn: Bara G, cwiia taru npuryHa F, mifyiom-
Ha cwia YV i cwia sobosoro (cTpigroro) omopy X. 3 cxeMu BUIHO, IIIO
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IV TIOJIIIIIIEHHS JIBOTHMX SIKOCTeVI HeoOXigHO 3MeHIIyBaT! 3Had9eHH:
cwt X i Gi30utpmryBatv 3HaueHH: Vi F.

) Puc. 4.23. Cwm, ni-

Joui Ha MOIIesIb JIiTa-
F Ka y IOJIbOTI

3

3Ha4yeHHs CWIN JIOOOBOTO OIIOPY MOXKHA IIPUOJIM3HO BU3HAYUTY 3a
dopmyioro [23]

X=CySpv2/2 (4.19)

ne C* - xoedillieHT 71060BOTO OINOPY, AKMUY BU3HAYA€E aepoAMHaMi-
YHY JOCKOHAJIICTh MOZesIi; S - IUIoIIa IIPOoeKIlii JIiTaka Ha IUIOMINHY, ep-
MeHAVKYIISIPHY HapsMy pyxy (MiZess); © - TyCTVHA HOBITpPS; v - IIBWU/-
KiCTb ITIOJIBOTY.

Koeditienr C, 3anexxuts Bif ¢popMM YacTMH JliTaka i Moxe OyTu
BU3HA4YeHU 110 Taosm 4.14.

Amnamisyroan dopmyity 4.19 i Tabmvirio 4.14 MoxxHa 11o0auNTI IIUTS-
XV 3MEHIIIeHHs JI000BOTO OIOPY: 3MEHIINTH IUIONTY IIOIIepevHOro Iepe-
TUHY (PIO3eJIsDKY, 30UIBIIMTY XXOPCTKICTD TI0TO HeTasier], SMeHIIUTY Kilb-
KiCTh BUCTYTIAIOUVX YaCTVMH Ha (PIO3eIIsLKi i IUTommHax, HagaTu iM OUTbIn
o0Tiuny dopmy, 3poduTn I1aci TakvM, 110 3a0MpaeTbes i T.I1.

ITinvioMHa cwta JriTaka i MOfIeJIi CTBOPIOETHCS KPVJIOM TP Pyci Jli-
TaKa B IIOBITpsIHOMY moTomi (pc. 4.24).

Vi Puc. 4.24. Bunuk-
HeHHS ITiIIOMHOL
Vs (— 7" \,  cwm rmpu oOTiKaHHi
—> ~ —p [OBITpsAIM 1podimo
/ — Kpwia
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TabGmvrg 4.14

3nadeHHs KoedirieHTa C, 3a71eXXHO Bifl popMm eJIeMeHTiB MofIeTli JliTaka

Ne HaﬂMeHyBaHH?[ Eckis Cy
JacTVH Mogesti
Dro3eIIsDK Ips-
MOKYTHOTO I1epe- (—rl\
1 TUHY 0,27
Dro3e/IsDK KpyT- —_—
’ JIOTO TIEPETVIHY 0.2
Cririka
3 UWIiHIpWYHA <@I 15
/
Crivika oOTiuHa
4 0,4
—
Kpwiio
5 0,04
_
Kisn, cTabiriza-
TOP
6 0,02
/

Ilpn oOrikaHHI Kpwia IIOTOKOM MOBITPsI IIBMIKOCTI ITOBITPSHOTO

IIOTOKY 10 0OTiKaHHSA Kpwia i micis nosmHHI Oyt omHakoBumu. Ilpore
reoMeTpis Kpwila BUOMPAEThCS TaKOIO, IO IIBMIKICTH oOTikaHHS Vi y
BePXHiVl 9aCTVHIi cTa€e OUIBIIOIO, HiX B HVDKHIN YacTuHi V2. OTXe, y Bepx-
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HiVI 9acTVHI Kpwia PO3PiIKeHHsS MOBiTpsl OitbIne, HUK B HwokHin. Lle
HPUBOAUTD A0 Pi3HUIL TUCKY.

OCKUTBKM PyX HOBITPsI CTA€THCS 3 00JIacTi OUTBIIIOTO THCKY (MEHIIIOL
IIBUIIKOCTI) B 00J1aCTh MEHIIIOTO TUCKY (OLIBIIOT IBUIKOCTI), TO BUHMKAE
HiAVIOMHa CWIa, sIKa Oyze TvM Obiblma, umMM OLIbIlle Pi3SHMIISE MIX IIBIAZ-
KocTsmu Vi Vi,

ITinytomua cwia Moperti Y, CKIaflaeTbes 3 MiITIOMHOL CviIv Kpwia Y
i crabimizaTopa Y., (ciBBimHOIIeHHS MK HyMM promsHO 90 % 110 %).

BeymrumHa miniioMHOI cvi Moxe OyTw NpMOJIM3HO BU3HAYeHa 3a
TaKO¥0 3aJIeXXHicTIO [23]

_ C,3pw’
2

ne C, - KoedillieHT MiAOMHOI CMIM KpWla, 3aJIeXXHUI Bif] reoMeT-
pii Tpoditfo Kpwita i KyTa HaxwiIy Kpwia 10 HalIpsiMy PyXy MOZIesIi, SKuU
Has3MBaeThCd KyToM ataku (puc. 4.25); S - 1IoIia Hecydol OBEPXHi Kpu-
71a; 0 - TYCTWHA TOBITPS; v — MIBUAKICTh Habiratlouoro MoTOKy HOBiTps (pi-

BHa IIBUIKOCTI pyxy Momei).
% a> 0

a<(

(4.20)

Puc. 4.25. 3mina KyTa aTaky Kpwia Ha Pi3HUX CTa/IisIX IIOJIbOTY MOJIeJIi

ITpu pyci B noBiTpi J1iTaJIbHMI anlapaT 3 KpWjaMy JI0JIa€ OIlip IT0Bi-
TP, sIKe CKIIa/Ia€ThCs 3 aepOAMHAMIUHOrO omopy (JioboBoro omopy) i cmn
TepTs IIOBITpsi 00 ITOBEPXHIO JiiTaka. [])Is KOXKHOrO TaKoro arapary cuiia
OIIOpy MOBITps Ma€ KOHKpeTHe 3Ha4eHH:, 3ajleXKHe Bif] OaraTbox UMHHW-
KiB, y TOMY YMCJIi i Bif CTaHy IIOBEpXHi MaTepialy OOIIMBKIA.

JIoOoBurt omip 3pocTae i3 30UTBIIEHHSIM Mifens (IUIOMIi ITPOeKIIil
JITaJIbHOTO amapaTy Ha IUIOMIVHY, HepHeHAVKYJIApHY HalpaMmy pyxy
JliTaka). BiH 3pocTae mponopIirtHo KBagpaTy IIBUAKOCTI epecyBaHHS B
noBiTpi. TyT HeoOXimHO HMOMITHTHM, IO 30UIBIITYBaTH MAMOMHY CIIy 3a
PaxyHOK 3MiHM KPyTM3HM BEepXHBOI YaCTMHM Kpwia MOXHa [0 IeBHOI
Mexi, 60 iCTOTHO 3pocTaTMYTh He TUIBKM CIJIN TEPTS IIOBITPs 00 OOIIImM-
BKY, aJte i 10608 orIip.
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OueBnnHoO, mo M OIbIIe IUIOMIA Kpwiia (IPV BUITIALL 3BEpPXY),
TVM OUIBIIIOI MAIOMHOI CVUTV MOXKHa A0OMTHMCS, He 3a0yBarouw, 3B1darn-
HO, IT10 i3 30i/TpIIIeHHSIM 3arayTbHOI IUIOIII Kprula 3HOBY-TaKu 36iHI>H_Iy€TB—
cs1 j1000BuMt omip. Tomy mpm BMOOpi reomerpii kpwta HeOOXiTHO 3Haxo-
IUTY VIOTO ONTMMAaJIbHI po3MipM BiIIOBIZHO OO IapaMeTpiB Mopesi, 110
3aJ1af0ThCS.

BigrronreHH: minyioMHOI cryM Kpwila A0 CYUIV JIOOOBOTO OIIOPY Ha-
3UBAETHCS a€POAVMHAMIUHOIO SKICTIO KpwJla, sIKe MOXKe OyTw BU3HA4YeHWN
3a popmyrioro [23]

@]
2

0O

K= _Cyuu (4.21)

el

S

nc

V_Yu
X X,

ne C,, i Cy,, - BimmosinHo xoedimieHTN MmiIIoMHOI Cyum Mopert
i aepoIHaMi4HOTO OIOPY; S - IUIOIa Hecy4yoi HoBepxHi Kpwia; Sy — Mi-
nens. KoedirtienTn CYM i CXM BU3HAYalOTh JOCIIIHUM IUIIXOM HpPU
IIpOTyBaHHI MoJIeIeV B aepOoayIHaMIivYHi TpyOi.

ITpu xoHCTpyIOBaHHI JIiTakKiB BimHOIIEeHHA S/ S, 3aBXAM HaMara-
IOTBCS 30UIBIINTY, pOOIITUM KPWIO OUIBII TOHKMM i IMMPOKMM B MeXKax
JIOITy CTMIMOT MiITHOCTi i JKOPCTKOCTI.

SIx1mo mosHauMTH po3Max Kpwila [, a mmpuHy xopau mpodimo b,
TO BiHOIIIeHHS

A= (4.22)

I
b

Has3MBaEThCs BiTHOCHMM IIOOBXeHHAM Kpwia. [Ij1s1 Moperten jiiTa-
KiB 3HaueHHs A BMOMpaoTh B MeXax Bin 5 110 8.

Cama 110 c00i 3amava BM3HAUEHHS ONTUMAIBHOTO IIPO(UTIO KpH-
JIa € HOCUTB BaXXKor0. [IpoTe icHyIOoTh Oe3/Iiu peKkoMeHmallill, 3aCHOBaHVIX
Ha Teopil HOJILOTY 1 Ha eKcHepuMeHTaJIbHMX AaHuX. i gaHi mpuseneHi B
slitepaTypi, Harpukiiaz [23].

B mpakTuii MopentoBaHHS JIiTakiB i IUIaHepiB 4acTO BUKOPUCTO-
BYIOTbCs IIpodisli Kpiwla, IIpuBeeHi Ha puc. 4.26.

151 T1aHepiB BUKOPUCTOBYEThCs IIPOdisib, IIpuBeeHniI Ha puC.
4.26,a, TOOTO YBIrHyTO-BUTHYTHV, a JJIsl IIBUAKICHMX MOJesIeVt — IBOOITY-
KJIUVI HecMeTpraHM (pic. 4.26, 6). BUroToBmTI ABOOIIYKIIMIT CVIMETPU-
uHMI Ipodpink (puc. 4.26, B) ImpocTilie 3a iHII, IpOoTe HeoOXigHa Mimyo-
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MHa CWIa IIbOro Kpujla MOXe BUHMKHYTHU Y II0JIbOTI TUIBKM 3a HasBHOCTI
Bi/IITOBiJTHOrO KyTa aTaKM.

Puc. 4.26. ITpodini xpmta
6 IS MOjlesleVl JIiTaKiB i IIaHepiB:

&_ a - YBITHYTO-BUTHYTUV TIPOiIE;
Y o- OBOOITYKITUVI HECUIMETPUYHI,

B — IBOOITYKJIVVI CUMETPUYHNIA.

PospaxyHok BubpatHoro npodisto (Bubip reoMeTpil HepBIOP) MOXe
OyTn mposemeHM I 3a moroMmororo Tabmuani 4.15. [ po3paxyHKy 3Ha-
4JeHHS$, IpMBeieHi B TaOimmIli, HeoOXimHO ITOMHOXWMTM Ha UMCIOBE 3Ha-
UeHHs BeJIMUMHM XOpAu (MM), B TOMy MiCIli Kpwla, /e PO3paxOBYETbCs
mpodisib (po3TaIllOByBaTUMEThCS BiIIOBiIHA HepBsiopa). TakuM UMHOM
OIlepXyIOTh HaTypaJIbHI PO3Mipu Ipodimo Kpwia $K 10 FOPU3OHTaIi
(oci x), Tax i 10 BepTMKaIi (Oci z).

PopMa KpwiIa OpW BUITIAAL 3BepXy MoOXe OyTw HampisHOMaHITHi-
moto (puc. 4.27).

a 6 8

Puc. 4.27. ®opmu Kpwia Ipy BULIIATL
3BEPXY:

a - NpSIMOKYTHa; O - y BUIVISI Tparterii
3 IIPSIMOIO 33/ JHHOIO KPOMKOIO; B — Y
BULJIALI Tparlelii 3 IpsIMOIo IlepeJHbOI0
KPOMKOIO; T - CTpistonoaibHa

2

ITpsimokyTHa dopma Kpwia (puc. 4.27, a) 9aCTO BUKOPUCTOBYEThCS
B MOJIeJISIX JITaKiB i IulaHepiB, B KOHCTPYKIISX SIKMX 3aCTOCOBaHi OJlHaKO-
Bi 32 po3MipaMu HEpBIOPU.

Bermmumna xopay xpwia B IIbOMY BUITQJIKy IIOCTiVIHa IIO BCbOMY
posmaxy Kpwia. IIpore y Takoro xpwa € iCTOTHUV HeOJIK, SIKWV ITOJIs-
ra€ B TOMYy, 11O KiHIi TaKMx KpwiI (IIpM iX BeJIMKMX IUIOIIAX) CXWIbHI 10
npoBucaHHs. Bin Takoro HemosikKy mosbasiieHa Bcsi pemra popM Kpwil,
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OpUBeIeHNX Ha IIbOMY PUCYHKY, OCKUIBKM Y HUX PO3IOJiIeHa Bara 3Me-
HIIY€TBCA Bifl OCi CMeTpii JIiTaka /10 KiHIIiB KpWJL.

Hambinpim gacTo B MOMeIIIOBaHHI 3acTOCOBYETBCS popMa Kpwila,
BifmosifgHa puc. 4.27, 6. B 11b0My BUIIaIKy MOJIEJICTH, TI0-TIepIIIe, I1030aB-
JIAIOTBCS Bill CXWJIBHOCTI O IIPOBYMCAHHS KiHIIIB KpWl, a, IIo-Apyre, 3Ha4-
HO CITPOIIY€ThCA YIPaBJIiHHA eJlepOHaMM i 3aKpWIKaMy, OCKUIBKV BOHU
PO3TalIOBYIOThCS ITePIEH/IVIKYIISPHO 10 3aIHbOI KPOMKM KpUJIa.

Popma Kpwl 3 IPAMOI0 e PIeHANUKYIISPHOIO TlepeJHbOI0 KPOMKOIO
Kpwia (puc. 4.27, B) cTajla IIMPOKO 3aCTOCOBYBATMCA OCTAaHHIM YacoM y
3B'SI3KY 3 TUM, III0 MOZEJTiCTU CTaIVi BUTOTOBJISITY MOJelIi JIiTaKiB i IyIaHe-
piB 3 miHOIUIACTY. B 1IbOMY BUIAAKY HepeHs IIpsiMa KPOMKa 000X Kpuil
3MIITHIOETECA OIHVMM OpycKoM 3 0asib3w, 1o, IIo-Tiepiile, obepirae mepen-
HIO KPOMKY Bill TIOIIKOIKeHHS Y pasi HeBIajioro mpuseMyIeHHs, a, IIo-
IpyTe, poOUTh 3'€qHAaHHSI 000X KPWT OUIBII XXOPCTKYM.

Crpinonogibaa dopma xpwia (puc. 4.27, T) BUKOPWUCTOBYETECH B
OCHOBHOMY ISl IIBUAKICHVIX MOJIeJIeV JIiTaKiB.

BpaxoByroun BuineBukiIageHe, B Tabimri 4.16 3BemeHi 3ameXXHOCTI
II pO3paxyHKy OCHOBHMX ITapaMeTpiB aBiamojiesiev IlaHepiB i JIiTakis.

Bernuke 3HaueHHs ISl yCHIITHOTO IOJIBOTY aBiaMofelien Ma€ Ipa-
BWIBHM ITiA0ip ITOBITPSIHOTO IBMHTA K 4O MOAEN, TaK i 40 TaHOTO Mik-
pomBuryHa. 3amavda aBiaMoferTicTa IIOJISira€ B TOMY, II00 mimgiOpaTy Taxi
3Ha4yeHHs OiaMmeTrpa D i Kpoky rsmHTa H, 11100 Ha OCHOBHOMY peXMMi
HOJIBOTY (WIS IIBUAKICHOI MOTelIi - Ile peXXuM Po3paxyHKOBOI MaKCHMa-
JIHOI IIBUIKOCTI, @ y TOHOYHMX MOJIesIeVl ITOTPiOHO ITyKaTy ONTVUMasIbHe
pillleHHs IS IBOX PeXMMIB II0JIbOTY - IIBMAKMIL PO3TiH 1 BeJIMKa IIBUI-
xictp nmosboty) KK OyB HamOLIbIM.

PospaxyHOK mapameTpiB IBUIyHa i TAroBOro I'BMHTA 3IiVICHIOETHCS
IO CWJTi TSTY TBUHTA, Ka BU3HAYA€ThCs 3a IpyruM 3aKoHoM HbpfoToHa

F=m (4.23)
dv

me m - Maca IOBiTps, BiIKMHyTa I'BMHTOM 3a 4ac df ; — - 3MiHa

IIBVAKOCTI IIOBITPSIHOTO IIOTOKY 3a LIeVi JKe Jac.
IIpu pospaxyHKy cCwiu TATM ABUTYHA MOl 3aCTOCOBYETHCS
cripoirieHa popmyria
F =98 ks pns?D* (4.24)
e kes — KoediIlieHT TSATV TBUHTA, 3aJI€XXHUM Bifl 110T0 TeoMeTpil, Ky-
Ta yCTAHOBKM JIOIIATeV 1 peXXuMy poOoTH; 0 - TYCTMHA IIOBITPSL; 1s — Yac-
TOTa obepTaHHs IIBUT'YHa; D-piamerp TBUHTA.

196



BimHOCHI KOOpAMHATM TOUYOK ITPOdiTI0 KprIa

Tabsma 4.15

Koopounamu x

Y 0,00 | 0.025 | 005 | 010 | 015 | 020 | 030 | 040 [ 050 | 060 | 070 [ 0,80 | 0,9 | 1,00
Y

BurnayTto-yrayTtui npodias -

Yeepwu | 0,008 | 0,029 | 0,042 | 0,062 | 0,073 | 0,081 | 0,090 | 0,092 | 0,088 | 0,076 | 0,064 | 0,046 | 0,025 | 0,001

Yuunn | 0,008 | 0,003 | 0,000 | 0,001 | 0,008 | 0,010 | 0,018 | 0,022 | 0,024 | 0,022 | 0,020 | 0,015 | 0,008 | 0,001
» Yy

JIBOSIKOBUITY KJTVVA

HeCcUMeTPUYHUM Tpodistb %

Yeepww | 0,000 | 0,0274 | 0,0394 | 0,0548 | 0,0640 | 0,0700 | 0,0745 | 0,0723 | 0,0652 | 0,0552 | 0,0428 | 0,0290 | 0,0145 | 0,00

Yuurn | 0,000 | -0,009 | -0,013 | 0,018 | -0,021 | -0,023 | -0,026 | 0,026 | -0,025 | -0,023 | -0,019 | -0,015 | -0,009 | 0,00

JIBOSIKOBUITYKJTVVI CUMETPUYHM IPOodiib

Yeepww | 0,000 | 0,017 | 0,023 | 0,030 | 0,035 | 0,038 | 0,040 | 0,040 | 0,037 | 0,033 | 0,027 | 0,020 | 0,012 | 0,002

Yuurn | 0,000 | -0,017 | -0,023 | 0,030 | -0,035 | -0,038 | -0,040 | -0,040 | -0,037 | -0,033 | 0,027 | 0,020 | -0,012 | 0,002
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SIx BunmHO 3 popmynu 4.24, MpaKTWMYHO CYUTY TSATY MOXKHA 30UIBIIN-
Ti abo 3a paxyHOK 30UTBIIIeHHS YacTOTV ObepTaHH: I'BUHTA, abo 3a paxy-
HOK 30UTBIIIeHHs 1I0T0 miaMeTpa. TyT HeoOXimHO 3HAWTV ONTMMAaIbHWN
BapiaHT.

Koedimient xopucnoi nii rsunTa N (KKI) MoXHa BU3HauMTH 3a
dopmyrtor0

n=—-m~1 (4.27)
Nsamp
Y dopmyi 4.27 snaveHHsT Ny i Nagmpy MOXYTH OyTM BU3HAUYEHO 3a
pMy p y y

TaKOIO 3aJIEXXHICTIO:

N,=F-vu; (4.27, a)
Nsump = ,Bpnsz D>, (427, 6)
Ypaxosyroun popmyiu 4.27, a i 4.27, 6, KK/ moxxHa po3paxysaTu
TaK:
kv 198
n Bn, D , (4.28)

me xoedirtienTn ks i [ BU3HAUAIOTHCA eKCIEPUMEHTAIBHO abo 3a
crieriaJIbHUMM TaOJIUIISIMY, CKJIaJeHMMM Ha IACTaBi eKcrieprMeHTaslb-
HUX JaHUX.

I'suHT, OmHOYacHO oOepTalO4mMCh B IIOBITPIHOMY IIPOCTOpi 3
YacTOTOIO 1 i ITepeMilllarounch i3 MBUJIKICTIO U, POCYBA€ETHCA Ha BEJINUN-
HY KpOKy TBMHTa (B HePyXOMOMY CepeHOBUIIi), SKUM Ha3MBaETbCI
KpokoM reuHTa. [TpoTe moBiTps - cepenoBuiIlie moAaTINBe, TOMY 3a OAVH
o0epT I'BMHTA JIiTaK IlepecyHeThCsA Ha BeranHy H, - v/n,, Pisamg S mix
BermmamHaMmu H | H, Ha3MBa€eTbCS KOB3aHHSIM TBUHTA.

B Tabrmmi 4.17 npuseneHi dpopMysn i po3paxyHKy IapaMeTpiB
TBUHTA.

Tabmmg 4.17

Dopmysu Jy1s POo3paxyHKy IapaMeTpiB rBUHTa

ITapamerp ITosnauenHs: ®opMyia I PO3PaxXyHKY
BigrocHMM Kpok h h=H/D
BinxocHa xoma V% v=H,D=v/(D ns)
BimHocHe KOB3aHHS s s=S5H=1-(yh)
KyT Haxw1y onaten (0] tg 9=h/m
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3 MeToI0 TIOJIeTIIeHH Iim0opy TATOBMX IBUHTIB T Pi3HMX KJIaciB
Moziesierl HvDK4e IIPUBOMATHCS peKOMeHMallil, SKMMM KOPUCTYIOThC Oa-
raTo MpOoBiOHMX aBiaMopesIicTiB-cnopTcMeHiB. 1i pekoMeHzallii 3MOXYTh
3BY3UTHM OOJIACTH IOIIYKY IIPaBWIBHOTO PillleHHS i 3HAYHO 3aollafuTi
4ac. 3BMYarHO, MOXYTh OyTM 3HavieHi i iHII pimreHH:, AKi BUXOOWTN-
MYTb 3a peKOMeH/I0BaHi ITapaMeTp, aJle Iie CBiTUnTh IIBU/IIIe 3a BCce IIpOo
TBOPYMI MiNXiZ MOJesTicTa-KOHCTPYKTOpa 10 KOXXHOTO KOHKPETHOTO BU-

HanKy

B TabGrmmi 4.18 maroTbcs Opi€eHTOBHI po3Mipu HOBITPSHMX IBUHTIB
IOCTIiVTHOTO KPOKY VIS OCHOBHVIX CIIOPTVBHVIX KJIaciB MOZeIevL.

Tabmmirsa 4.18

XapakxTepucTtuku Mikpo [IB3 i mosiTpssHOro rBUHTAa 17151 OCHOBHMX BUIIIB
IMIBUOKICHMX aBlaMoIeIem

Pobounit 06'em

HOIO TpyOoro

. 3 .
Mikpo HOB3 (cM) HiameTp Kpox 3acrocysarms
i xapakTepucTu- TBUHTA IBUHTA
Ka
25 220 -240 110-120 Koproni mio-
TaXkHi Mopiesti
7,0 250 - 280 120 - 150
Kopmosi mopie-
2,5, KaIvThHTA 180 -190 90 - 100 o
MTOBITPSIHOTO
boro
2,5, nusesrbHUI 200 -210 100 - 120
25 180 160-200 | oo roro-
YHi MofIerti
2,5, KaJIWIbHUI 75 -85 75 -85 TaV{MepI? Mo~
et
2,5, 3 pe3oHaHCc- Kopmosi msn-
145 - 155 130 -170

IOKICHI Moesti

KyTu BcTaHOBIIEHHd JIonaTeyl IBMHTa I aBiaMmopesien 3ajIe)KHO
Bifl BimasleHHS IIbOTO KyTa Bif oci obepTaHHS i Iy pi3HWMX BeIVYVH
KPOKY I'BMHTa MOYKHA BU3HAYUTY 32 POPMYIIOIO
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¢i = arctgll
2rr,

e ¢i - KyT YCTaHOBKW; i — BiICTaHb Bifl HeHTPY obepraHHs 10 Mi-

CIisl, Ha IKOMY 3aMipseTbcsd KyT; H - KpOK I'BUHTA.

Koncmpykmubni eaemenmnu kepyBanus aimaxom

[y1st Toro, 1m0 3poduTH MOJIT MOJIEeNb JIiTaka IIOBMHHA HaOpaTu
Ha 3eMJIi IIBUAKICTb, IIPU SKill BUHMKHE ITIIOMHA CWJIa, BilipBaTucs Bif,
3eMJIi, BUMHUTY AKiCh /il y TIOJIbOTI i ITOBEPHYTHUCS Ha 3eMJIIO.

I1s 3mivicHeHHs Beix 1MX (PYHKIIIVI B KOHCTPYKIIIT MOJIesli Tiepef-
GaueHi eslemeHTHN yrpasiIinHs. PosrisHemo Aesiki 3 Hux (puc. 4.28).

Puc. 4.28. EjleMeHTV KepyBaHHS
JHTaKOM:

1 - rBuHTOKpWIA Tpy1a; 2 -
eJIepoHM KpWT; 3 — 3aKPWIKW; 4 —
pyJb BUCOTH; 5 — pyJIb TIOBOPOTY

T'6unmoxpusa epyna 1 IO3BOJISIE peTyiIOBaTU IIBVAKICTH ITepeMi-
IIIeHHs JIiTaKa K Ha 3eMJTi, TaK i B moBiTpi. Lle perysroBaHHs BinOyBaeThCs
3a paxyHOK 3MiHM 4mciia o0epTiB IIpu OOepTaHHI ITOBITPSIHOTO I'BMHTA.
OueBnpHO, o HavOLIEIIIE UMcI0 00epTiB HeoOXimHe mpuM 3/IROTI JTiTaKa,
KOJIV BiH 3HaXOIWUTBCH IIle Ha 3JITHIN cMysi i ITouMHae BigpmBaTHCs Bif
3eMJIL.

3akpuaxy 3 IO3BOJISAIOTH 3MIiHIOBATY IIIVIOMHY CWIy Kpwia. 3BU-
4JalHO BOHU Ilepen0adaroThCsi B KOHCTPYKIISIX BEIIMKMX JIiTakiB. SIKIo
OIyCTWUTV 3aKPWIKM BHM3, TO IIAIOMHA CVIa MoxXe OyTw 30ibIeHa, a
SIKIIIO BIOPY, TO — € 3MeHIIeHa (HaBiTh 10 HeTaTMBHMX 3Ha4eHb). 3Bdari-
HO IIpM 3/IbOTi 3aKPWIKV OIyCKalOTh BHN3, 30UIBIIYIOUN IIAVIOMHY CIILY.
ITpaBma, mpu 1IbOMY 30UIBIITY€ETBCS i JIOOOBUIL OMip, ajle BiH IPU Majimix
HIBUJIKOCTAX He Jy>Ke CUJIbHO BIUIMBAE Ha IIBU/IKICTh PO3rOHY.
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Eseponu 2 1ie ipucTpol yIIpaBiIiHH:, PO3TallloBaHi Ha KiHIIX KpWl,
3a JOIIOMOTOIO SIKVX JITaKV MOXYTb poOUTM 0OepTaHHS HaBKPYTW CBO€L
HOJOBXXHBO] Oci. JIKIII0 mMpaBum eJlepOH IiAHATY BrOpy, a JIiBUI — OIyCTU-
TU BHU3, TO JIiTaK IOHiOHO IBUHTY OOepTaTMMEThCS 3a TOIVHHIKOBOIO
CTPUIKOIO IIOJ0 IIOIJISAAY IIUIOTa, a SKIO HaBIIaKW, TO — IIPOTU TOOVIHHU-
KOBOI cTpuIkm. TakvM 4MHOM MOXXHa poOwuTy pisHi dirypm BUIIOTO IIiTo-
TaXy, HallpVMKJIajl, IepeBOpOTH, IITOIOPY i iH.

Pyav Bucomu 4 poOUTBCS B XBOCTOBOMY OIT€pPEHHI JIiTaka i po3rarto-
BY€TBbCsI Ha TOPM30HTAJILHMX IUIOIIMHAX cTabitizaTopa. SIKIIo pysib Buco-
TV OIyCTUTM BHM3, TO XBOCTOBE OIEPEeHHs MiJiMIMa€TbCsl BrOpy IIOIO
LIEHTPY T4Taps JliTaka i BiIIIOBiTHO MOro HiC OIyCTUThCA. SIKITO pyJIb BU-
COTU HiHATY Bropy, TO, HaBIIaKM, HiC JIiTaKa ITi/IiiMaTVMeThC.

Pyav nobopomy 5 € 4acTMHOIO KISl - BEPTUKaIBHOI IVTOIIVHM CTabi-
JlizaTtopa. BinxwieHHs pysis yIpaBo HNPUMYIIIYE JliTaK oOepTaTucs II0I0
LIEHTPy Barv 3a TOOMHHWKOBOIO CTPi/IKOIO, TOOTO HaIlpaBO i, HaBIIaKW,
PYyJIb BIIiBO — JIiTAK BJIiBO.

Iranepu

I1ranep - 1ie JHiTalIbHUV ariapaT, SKUM 3a CBOEIO KOHCTPYKITIEO myke
CXOXWVI Ha JITaK, ajle Ma€ MeHIIly Bary i BeJIuKy mromy Kpwr. Kiacira-
HWUJ IUIaHep He Ma€ JIBUTYHa, aJle OCTaHHIM 4acoM CTaIyi KOHCTPYyIOBaTH
MOTOIUTIaHepY, y AKX BCe X TaKM € JBUIYH, ajle BUKOPWUCTOBYETLCS BiH
TUIBKM Y IIOJIBOTI IS TOTO, IIO0 MiTHATVCS Ha HEOOXigHY BUCOTY IIOJIBO-
Ty. IloTiM BimOyBaeThCs 7IOT0O BiOK/TIOUEHHS i IUTaHep IIapwuTh B IIOBITPI.
Taxe pimeHHs J03BOJIsIE He NepeHaBaHTaXyBaTy IUIaHep: JBUTYH BUKO-
PVICTOBY€TBCsI MaJIOIIOTY KHMYA, a 3aIlac IIaJIbHOTO - MiHiMaTbHUA.

ID1aHep, TakoX K JIiTaK TPVMa€eThCSA B IIOBITPi 3a paxyHOK ITiAIO-
MHOI CWIM KpWila, BUHMKAIO4YOl B IIpOlleci pyxy B IOBITPSHOMY IIpOCTOPI,
a TaKOX 3a paxXyHOK HiJIMOMHOI CYJIV BUCXiJHVX IIOTOKIB ITOBIiTPS, 11O Mjie
BiJl ITOBepXHi 3eMJIi ITpV HarpiBi i coHIleM.

OdesniHO, IO I TOTO, MO0 IUIaHEp II0YaB BUKOHYBATU PYXU B
HOBiTpi, TIoro Tpeba 3amycTuTn. 3aIycK IUIaHepa i3 3eMsIi 3IiVICHIOETBCS
3a JIOIIOMOTOI0 Jleepa (Tpoca), IPUKPIIIEHOTo 0 caMOXimHoro Oykcmpy,
y SKOCTi SIKOrO MOXXHa BMOpaTy abo Ha3eMHUV TPaHCIIOPT (aBTOMOOUTH),
abo noBiTpsHMI (J1iTak). IcCHYIOTH IUTaHEpY, SIKi HMiAiIMaIOThCS B IIOBITPA i
BOJHWM TPaHCIIOPTOM.

ITicits minyioMy B TIOBITpA BimOyBaeTbCs aBTOMAaTWYHe Bif'€IHAHHS
Jleepa i IVlaHep IOYMHAE JIITaTH B IIOBITPi aBTOHOMHO.
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Yac mepeOyBaHHA IUIaHepa B IIOBITpi 3aJIeXWUTH Bif, OaraTbox Ipu-
9MH, 0coOIMBO Bifl CyMapHOI Bary IvlaHepa i Imijstora. Ajle Bce TaKy OCHO-
BHOIO IIPUYMHOIO JIOBFOr0 MOJILOTY € YMiHHS ITJI0Ta IIPaBWIbHO BUKOPU-
CTOBYBaTM BUCXiIHI MOTOKM TIOBITPsI, sKi (IIpM yMUIOMY IX BUKOPVICTaHHI)
MOXYTb Ha AesKMX OUISHKaX IOJIbOTY IMOCTIMHO IIiIHIMaTV IyIaHep yBUChH
i TPMMaTM V0O B HOBITPi He OAMH AeCATOK FOAVH.

Bepmoavomu

Y Bepmosvomax BUKOPUCTOBYEThCSI IIPVIHIIVII CTBOPEHHs MiIIOMHOL
CVJIV 33 PaxXyHOK CTBOPEHHS MOTYTHBOTO IIOTOKY ITOBiTps TOPM30HTaIBHO
pO3TaIIoOBaHMM I'BMHTOM, KMV 3aCMOKTY€ IIOBITps 1 BiKmmae 11oro Bep-
TUKaJIbHO BHU3 (IPVHUWII BeHTWIATOpa). CxeMaTuuHi KOHCTPYKIIi Bep-
TOJIBOTIB HaBefleHOo Ha puc. 4.29.

1 3

Puc. 4.29. KoHcTpyKuii BepToIbOTa 3 OOHWMM IBMHTOM (371iBa) i 3 ABOMa
IBUHTaMI (crpaBa): 1 - TATOBUVI I'BUHT; 2 — OPYIUN TSATOBUI I'BUHT, IO
o0epTaeThCs B IPOTWIEXHY CTOPOHY; 3 — TBUHT IIOBOPOTY; 4 — ABUTYH; 5 —
KOpIIyC BepTOJIbOTa; 6 — KoJleca I11aci

1
4%
\
/T ]

Puc. 4.30. CxeMa, 1110 MOKa3ye BUHMKHEHHS I03/I0BXHBOI CYIIV ITPU
pyci BepTosiboTa
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KommercyBaTi obepTaHHS KOPIIyCY BepTOJIbOTa HaBKPYIM OCi Ts-
TOBOTO I'BVHTA MOXHa i iHIMM crioco®om. i1l 1TbOTO I TIepIIM TATO-
BVIM TBMHTOM BCTaHOBJIIOIOTb APYTMV TSATOBUV I'BUHT, III0 O0ePTaEThCA B
HPOTWIEXHY cTOpoHY (puc. 4.29, crpasa). SIkmro udacrora obepraHHS
IIEepIIIOro TBVMHTA CIIBITaZIa€ 3 YacTOTOIO OOepTaHHS APYroro IBUHTA, TO
o0epTaHHs BepTOJILOTA HABKPYIM OCi BifICYyTHE, i BiH He IIOBEpTaTHMETh-
ca. IloBopoT mmpm Takilt cxeMmi MOXJIMBUI SIK 38 PaxyHOK 3MiHM 4acTOT
obepTaHHS IIEPIIIOTO i IPyroro TSAroBoro IBMHTIB, TaK i 3a paxXyHOK I'BUH-
Ta 3, AKU B JaHOMY BUIIaAKy abo Mae MeHIIi rabapwuTy, HiX B molepe-
IHBOMY, KOJIVI Ha BEPTOJIOTI BCTAHOBJIEHWMII OIVMH TSTOBUI IIBUIYH, abo
LieVl FBVHT BiJICyTHIV B3arasi.

Ilo cxewmi, HaBemeHiNt Ha puc. 4.29, BepTOIiT MOXe TUTBKM abo Tifmi-
viMaTucs, abo rmpuseMmyaTHcs. [103I0BXHIV pyX BepTOJIbOTA BilOyBa€ThCs
3a paxyHOK TOTO, ITI[0 TATOBUI I'BUHT 1 HaXWILETbCS II0 BiTHOIIIEHHIO 110
TOPM30HTal 1 CKJIazae 3 Hero Aeskuit KyT ¢. UvmM Oiblme 11em1 KyT, TM
Oinpire momoBXxHS cxitamosa Fos (pric. 4.30).

Cyona na noBimpaniin nooyuyi

Icropist cynen Ha nositpsnin monyti (CIIIT) mounHaerbes 3 60-x
pokiB XX crosmitTs. Kpame seix CITII 3HaI0Mi TM, XTO 4acTO IlepeTHUHAE
npotoky Jla-Mani mix MaTepukosoro dpaHIliero i ocTpiBHOIO AHITIi€TO.
Harbip1tte B cBiTi cyaIHO IBOTO KJIacy pa3oM 3 MaIIVHAMM i macaXupamu
Ha G6opTy nokpusae Jla-Mawrm 3a 35 xpwvH. [Hmmi npuxotanm: CITI, sike
Kypcye y @DpaHIlii 110 MOHOPEeJIbCOBiN HOPO3i, mocsrae MBUAKOCTI 345
KM/TOZ; caMW IIBWIKOXiIHWMIT aBTOMOOUIBHWMI IIOPOM Ha IOBITpsHIN
MOMAYIII Ma€ MBUIKICTh 65 BY3JIiB.

2 3

Puc. 4.31. Cxema pyxy mo-
BiTps B CIIIT:

1 - rHyYKa «CHimHUI»; 2 -
HOBITPO3abipHMK 114 M-
TIOMHOTO TIportesiepa; 3 -
IIporiesiep pyxy;

4 - xomosa pyOKa; 5 - min-

\\ VIOMHUI ITIpOIIesiep
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CIIIT 6yno sumampene B 1959 pomi Kpictodopom Koxkeperem.
BunaxigHUK po3yMiB, IO MeXxaHi3MM, SIKi IlepecyBaroThCs M0 3eMJIi, JIId
YHUKHEHHs TPSCiHHS IIOBMHHI pyxaTwcs 110 piBHIN Hopo3i (piBHOMY IIo-
ce abo perkoBoMy HUIAXY). Tozi i omip TepTs MeHIIe i yMOBM eKCIUIyaTa-
nii xkpame. IITo crocyeTbes IepecyBaHHs 110 BOAi, TO 3BMYaViHi Cy[IHa Ta-
KOXX HOBVHHI ITifl, Yac IepecyBaHHsI ITOCTiVIHO J0JIaTV OIip BOAN.

PimmenHs mpobreMy HOJISATaJIO B TOMY, 10O IMigBeCcTM CyIHO Haf,
IIOBEpXHeEIO Cylli abo BOIM, CTBOPMBIIM IOBITPSIHY IIOMYIIKY ITifl VIOTO
nauieM. lle i Oyto 3pobeHo 3a AOIOMOro0 BelMKMX Iporenepis. Ha
BEJIVIKMX CyJIaX BOHW IIPUBOAVIIVCS B IIif0 ra3oTypOiHHMMM ABUTYHAM,
4Ki depe3 KaHaJlM B KOpPIIyCi CyJlHa 3aKadyBa/IM IIOBITps IIifi KOPIIYC,
IHWIIIE SIKOTO OTOYEeHO I10 KpasiX THYUYKOIO 1 IPY>KHOIO «CIITHMIII0» (PUC.
4.31).

IMosiTps 3-11if gHMINA Kpi3h OTBOPYU B «CIIIAHWUII» IIPOHMKAE Y Ha-
HOpSAMKY OO0 LEeHTpy Kopmycy. IIoCTiiHiCTE IIOTOKY HOBITps i Kparo CIIif-
HUILI YTPUMYIOTh IIOBIiTpd Iifl JHWUIIEM JJOCTaTHBO JOBro. Y Mipy Toro sk
TUCK i, KOPIIyCOM ITiJIBUIIYE€ThCS, BiH IiJIiMIMa€eThcsl Hall HaJIeXKHOKO I10-
BEpXHeIO Ha BUCOTY A0 3 MeTpiB.

IITo6 CIIIT moryo pyxaTucst B IIOTpiOHOMY HarIpsiMi, BOHO oOsaji-
HaHe JOAATKOBVMMM IIpoIlejiepaMy PyXy, BCTAaHOBJIEHVIMI Ha ITayOi cya-
Ha. Lli mponerrepm MOXYTb IPUBOAMTICS B PyX TUMM X Ia30TypOiHHMMM
IBUTyHaM¥ abo MaroTh CBOT ABUTYHML.

J1st TasibMyBaHHS CyAHAa 3MIiHIOIOTH KyT HaxwWIy IIpoIeJiepiB pyxy
abo HaIIpsAMY IIOTOKY HOBITpPS Yepe3 OTBOPU B «CIITHNIII».

3a meprmi 10 pokis ekcroryaramii CIIIT 3apekomenmysao cebe sk
IIBUAKOXITHIMV TPaHCIOPTHMM 3acib. B maHwMiT yac Taki cygHa BUKOpUMC-
TOBYIOTBCA SIK MaIMHM-aM@ibii. BoHM mocTaTHRO JOpPOri B eKCIDTyaTariii,
ajsie MOXyTb OyTM 3aCTOCOBaHI TaM, Jie iHII TPaHCIIOPTHI 3acoOv IIponTN
He MOXyTb. Hampuxitam, B 3a0ormodeHmx MicIisgx, TPOIYHWMX Jlicax, y3-
JIOBX pyciia PidoK, 110 03epax 3 HeBeJIMKOIO XBUJIeHO i T.I1.

4.4.6. IlpoexTyBaHHA MOpeieVl paKeT

Pakeru i ix Mofiesli pyXaloThcs B IPOCTOPI 38 paxyHOK peaKTMBHOI
la70178

PeaxmuBna cusa (peakTvBHa Tsra), Cvjla peakuil (Bimmada) cTpyMeHs
pobodoro Tia (HampwkiIam, rasy), BUTIKal04oIo 3 COIUIA PeaKTVMBHOTO
IBUTYHA i IO TIPVMBOOUTE B PyX PaKeTy 3 IBUIYHOM Y OiK, IpOTVITeXHI
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HampsIMy BUTiKaHHS poboduoro Tina. B mMopermoBaHHI pakeTHOI TeXHIKM
IOy’Ke 9acTO BUKOPUCTOBYIOTBCS K pobode TUTO IPOmyKTU 3TOPSHHS II0-
POXy, TOOTO BUKOPUCTOBYIOTBCS IIOPOXOBi paKeTHi ABUTYHA.

OuesnyHo, mo cwia F, gKa BUHMKae Ipu poOOTi peaKTMBHOTO ABU-
I'yHa, [li€ Ha pakeTy (Mofesib) i mpuMyIye 1i Ipy IIeBHMUX XapaKTepuCTH-
Kax [BWTYHa i Macu pakeTu pyxarucs y OiK, IPOTWIEXKHWUI BUTIKaHHIO
rasis.

3a gpyrmum 3akoHoM Hprotona F=am (a- IpUCKOpeHHs Tila, m -

\'
7ioro Maca). YpaxoByroouw, IO 4 = T’ Ipyruit 3akoH HeloToHa MOXXHa

IIpeacTaBvUTU B HAaCTYITHOMY BUTJISIIIL

ITomMHOXMBIIM JIIBY i IpaBy YacTVMHM PiBHSAHHS Ha 4ac f, oTpuMae-

MO
Ft=mv (4.29)

me Ft - iMITysIbe cvIm, a v — MIBUIKICTH paKeTy (MOfIeli) Macoro 11,
SIKIVI [TOJ@aHUI 11eV1 iMITyJIbC CVJINL.

IMITysIbC CVIIM € OIHIi€I0 3 BaXKIMBUX XapaKTepUCTUK OBUTYHIB pa-
KeT i x Momertert. IBUTYHM Mofesiell pakeT Ha3MBAaIOThCS MOMETbHUMU
peaxtvBHVMI nBuryHamu (MPII) i BuroTossttoTecs creniambHMm ip-
MaMm, 110 MaroTh Jlep>KaBHi JIilleH3il Ha L0 JisUIbHICTb.

OcHoBHa 3af1aya, sika CTOITh Iepef KOHCTPYKTOPOM MOfIeTIel pakeT,
HOJISITaE B TOMY, 100 HazaTy Mopesli HayOUIbIIy KiHIIeBY MIBMIKICTH i
TUIM CaMVM JOCTaBUTV MOJeJIb paKeTu Ha MaKCMMaJIbHO MOXJIMBY BUCO-
Ty, 3a0e3MeuMBII IIPY IOMY 30epeXeHHs sIkoMora Oirbllle eJleMeHTiB
Mofiesli. 3BMYarHO IS 3afjava YCKIIaIHIOEThCS ITle TUM, 110 B MOJI€eJTb pa-
KeTV HeOoOXiHO 3aKiIafiaTy BaHTAX, Bara i po3Mmipu sIKOro CTporo persia-
MEeHTYIOTbCSI MpaBWIaMM 3MaraHb. SIK BaHTaX MOXHa po3IyigaaTit abo
CTaHAAPTHWI BaHTaX (/IS BAaHTaXXHMX CIIOPTMBHMIX MOfIesIet), abo sSKmii-
HeOyab BaHTaX B FOJIOBHMX OOTIUHMKAX Ha KOMIisIX paker, abo s pake-
TOIUIaHIB - IUIaHeP, 110 BiIIUIA€TbCS.

3ajyieXXHO Bif BeJIMYMHM 3aIaHOTO BaHTaXy i HOIIYCTMMOrO 3aracy
HajiMBa (CyMapHOTO iMITyJIbCy) MOXe OyTi oTpvMaHa Ta abo iHIIa KiHIle-
Ba IIBUAKiCTE Moperti pakeTn. Lle BuTikae 3 popmymm (4.29)

Ft
D= —
m
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3 AKOi BVAHO, IO IIBWAKICTE TMM OUTbIlle, UmM OLIbINe IMITYIIBC CIUIIN
MP]I i meHIIIe Maca MofeJIi pakeTu.

Ymum Ginplrte BaHTaX i 3arac mammea, TMM Oimeni rabapuryt i Maca
Mopieli pakeTH, a Ile IIPUBOANUTb, Y CBOIO Yepry, 0 TOTro, [0 POCTyTh BU-
MOI'M, SIKi CTaBJISITBHCS IO i1 MIITHOCTI.

OcHoBHMMM ejleMeHTaMU KOHCTPYKILil, 9Ki 3yCTpidaroTbcs MavbKe y
BCiX MOMIEJISIX paKeT, € TOJIOBHMI OOTIUHMK, KopIyc i cTabimizaTopn.

Toa06rum obmiunukom Ha3MBaeTbCs IOJIOBHA YacTMHA MoOfel, dKa
TI03BOJISIE 3MEHIITT JIOOOBWII OIip MOfIesli 3a paxyHOK o0TiuHOI aeponm-
HaMiyHOT popMm.

Kopnycom HasmBaeThbcs yacTvHa MO pakeTu, B AKiVl 3BMYaiHO
PO3MIIIYIOTECS BCi OCHOBHI 11 cuicTeMu. IHOMI Kopryc po3fiIsioTh Ha Ia-
pallyTHWUI KOHTeVHep, IpWIagoBUM i ABUTryHHUN Bigcikn. Kopiryc npu-
3HauUeHWVT TaKOX IS 3'€IHaHHS MK coO0¥0 BCix "acTMH i fgeTasient Mofie-
JIi.

Cmabisizamopamy Ha3VBaIOTHCS aepOAMHAMIUHI ITOBepXHi, IpU3Ha-
ueHi U1 3a0e3TeueHHs O3I0BXHBOIO i IUIAXOBOro OaslaHCyBaHHS, CTill-
KOCTI, a y Al BUIIaAKiB i KepoBaHOCTI MOZIeJIi.

Cucmema nopamynky - 1ie CyKyIIHICTb eJleMeHTiB KOHCTPYKIIii, IIpu-
3Ha4eHa /IS TUIaBHOTIO CITyCKY Y IOJIbOTi YacTUH MOJIeJI, 110 BiIiIsi0oTh-
csdl, B AKMX HeMa€ IOTpedu IIpM IMOJaIbIIIOMY ITOJTBOTI. 3BMUAMHO IIe ITa-
palIlyTHa cucTeMa IIOPATYHKY. KUIbKicTE crcTeM MOPATYHKY piBHa 4MCITy
CTYyIIeHiB MOfeJIi.

Pakern i ix Momesi MOXyTb OyTu ogHOCTyIiHYacTHMM abo GaraTo-
CTYHiHYaCTUMMU.

O0dnocmyninuacmi Moodeai paxemu

Tax camo, K i 1l HATypHUII HOPOTOTUII (IIPM 3aJaHOMy BaHTaXi i
CyMapHOMY IMITyJIbCi), OMHOCTYIIiHUacTa MOfleJIb pakeTV Ma€ TeOPeTUIHO
MOMJIVBY «CTEeJII0», Ka (PaKTMYHO HIKOJIV He MOXKe OyTI Helo JIOCSATHYTa.
Hacnipaspi, sIKimo 30UIbIIMTY CyMapHMI IMITYJIbC, TO 3pOCTaTUMe i cTap-
TOBa Maca, i3 30UIBIIIEHHSIM CyMapHOTO IMIIyJIbCy POCTVIME i IIBMIKICTB,
IIpOTe MIBUIKICTD IS 3pocTaTnMe B apudpMeTUUHIN IIporpecii, a crapToBa
Maca Mofeli — B FeOMETPUYHIN. A 30i/IbIIIeHHS cTapTOBOI Macy B KOX-
HOMY Kylaci Mofesiert ooMexxeHo IIpasutamm.

Maca ogHoOCTyIIiHUacTOI MOJIeIIi CKJIaflaTMeThCsl 3 Macu KOPVUCHOIO
BaHTaXYy (CIOOM BXOAWTBH TaKOX Maca OOTiuHMKa) 1y 1 Bciel pemTy Macu
(Macy manmBa i «CyXoi Macu», B 9Ky BXOHASTh Macy eJleMeHTiB KOHCTPYKIIil
IBUTYHHOTO BifICiKy, 000JI0HKa, craOirisatopy, cucrema sarmycky MP),
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AKY YMOBHO ITO3HAUMMO uepes3 11y, 1110 X Macy y ogHOCTyIIiHYIaCTIX pakeT
Ha3MBaIOTh CTaPTOBOIO, TOMY MOXXHA 3aIyicaTi

m=moy +my= Mep.

IIBuaxicTs v y OFHOCTYIIIHYACTOI pakeTy 10 MOMEHTY BUTOPSHHS
HajIBa Moxke Oy TV BU3HadeHa 3a popmysIomw [47]

v=IInz (4.30)

Zie [y — nuToMUM IMITyJIbC TATY ABUTYHA, PIBHU BiJHOIIEHHIO TAIVI
OBUTYHA 10 BUTpaTy Naymsa?l, a z - uncio LlionkoBceKoro, sike Moxe Oy-
TV BU3HaUeHe Yepe3 Macy IayIviBa iy i Macy pakeTu 1 3a GOpMyIIoi0

m
m-m,

OcHOBHMI HEMOJIIK OIHOCTYIIIHYACTUX MOIesiell paKeT IIOJISTa€e B
TOMY, III0 HIBUJIKICTh y HUX IOBITOMJISEThCS He TUIBKM KOPUCHOMY BaH-
TaXxy, ajle i BCil KOHCTPYKIIil, a 1ie IIPUBOOUTD 10 HEIPOLYyKTMUBHOI BU-
Tpatu eHeprii. Bim BKasaHOro HeIOJIKy YacTKOBO BUIBHI cKIIazeHi abo
GaraTocryniHyaTi MOzeITi paker.

z =

Bazamocmyninuami modeni paxem

ITix GaraTocTymiHYacTOIO PO3YMIETHCS TaKa pakera, y sIKOI B IIPO-
1eci IosTbOTI BifOyBaloThCa ogvH abo JeKiIbKa CKMIaHb BUKOPUCTAHMX i
He TIOTPiOHMX /Il OAAJIBIIIOTO IIOJIBOTY eJIeMeHTiB KOHCTPYKIIiL.

Koxny baeamocmyninuacmy paxemy abo T MOIeIb MOXKHA KOHCTPYK-
TVUBHO IIPO3AUITNTI Ha CTyIIeHi i Ha cyOpaxern (puc. 4.32).

Cmynenem Ha3MBaTMMEMO KOMIUIEKC, IIIO BKJIIOUAE OAMH abo IeKi-
snbpka MPJI, npucrpin 3anycky MP/ i mpucTpint HOpSTYHKY IIbOTO KOM-
wiekcy. CTyniHb HOBMHEH BiUIUIATHCS Bifl Mopaeli Iif Jac MHoJboTy, a
caMa MofIe/Ib IIOBMHHA CKTafaTyCs He OUTbIIe HiX 3 TPhOX HAII0UMX CTyIIe-
HiB. Ile pernamenTyeTbcd ITpaswiamy sMaranss. YacTmHa Mopesi, 1o He

2L B niteparypi, Bumaniit 10 1974r 3aMicTh TEpMiHY «IHTOMHIT IMITJTBC 3a-
CTOCOBYBABCSI TEpMiH «TUTOMA Tsira». YnucenbHo nurtoma tsra B 9,81pa3 me-
HIIE TUTOMOTO IMITyJIbCY.
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Mae€ JIBUTYHiB, CTyIleHeM He BBa)ka€ThbCs, OTXKe, KOPVCHMI BaHTaX He MO-
Xe posITIgfgaTics AK JacTuHa cTyreHs. HyMepariist cTyneHiB HoYMHaEeTh-
s 3 Ti€ro, AKa IIpalfoe Iifl Yac cTapTy MOJeNIi pakeTu.

Omua cryniHpe abo AeKkiIpKa CTyIIeHiB MOJeNli pakeTu pasoM 3 KO-
PVCHUM BaHTakeM YTBOPIOIOTH cyOpakenty.

151 GaraTocTyIiHIacTX MOAETIell paKeT XapaKTepHe BejvKe pis-
HOMAaHITTSI KOHCTPYKTUBHMUX CXeM, 3 SIKMX MOXHa BUIAUIUTY KOHCTPYKTHU-
BHI CXeMU 3 TaK 3BaHMM IIOIIePeYHVIM i ITI030BXXHIM PO3MOIiJIOM.

baraToctyminuacTa Mopmeilb paKeTu IIONEPEeYHOro pO3MONiTy €
KOHCTPYKIIi€lo, B 4KiVl BCi MOMaJIBII cyOpakeTyt MOXYTh pO3IISAATHCS K
KOpUCHe HaBaHTa)kKeHHs HVDKHIX CTyIeHiB (puc. 4.32).

Cxema 3 IO3IOBXHIM pO3IIOAUIOM TakKa, LIO OBUTYHM ITOHAJIBILIVIX
cyOpakeT MOXHa BMKOPVICTOBYBATU CIIUIBHO 3 HIDKHIM crymnenem. Ha-
MIpUKIIazl, paKeTa-HOCIV IIepIIoro CynyTHMKa 3eMIIi.

SIKIIIO 9MCIIo CTyTIeHiB OLIbIIe ABOX, MOXJIVIBE 3aCTOCYBAaHHS CHC-
TeMM 3 KOMOIHOBaHWMM IIO3I0BXHBO-TIOIIEPEYHMM PO3IIOAIIOM, HAIpu-
KJIafl, TaKol, IKy MaJla paKeTa-HOCiit KocMigHOro kopabist «Coros».

TpuctyninmuacTa pakera

2-a cyfpakeTa

1-a cyGpaxkera

= | = B o= =] [ =
| cTymiHb Il cTymmin. 1l eTyminn Kopucuuii BanTam

Puc. 4.32. IlpuHIunosa cxeMaTU4Ha MOJIeJIb TPUCTYIIiHUACTOI paKeTu:
11, A2, O3 — Bignosigxao MP]I nepuioro, gpyroro i TpeTboro CTyIIeHiB; C1,
C2, C3 — BIITIOBIAHO CUICTEMM IIOPATYHKY IePIIOro i Jpyroro cTyIleHis, a
TaKOX TPEThOr'O CTYIEeHs pa3soM 3 KOPUCHVM BaHTaXKeM

PosristHemo TpI/ICTyr[iHLIaCTy MOZ€JIb paKeTu. Pakera cxiamaeTnest

3 ABOX cyOpakeT i mmoBHOI pakern. Hymepariist cyOpakeT mounHaeTbcs 3
Ti€lo, IKa OCTaHHBOIO Hece KOPMCHMI BaHTaX 3 Macoo 1. j1s1 Toro, mod
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He BBOIWUTMU CTPiuHy HyMepariifo cyOpakeT i CTyIeHiB, iHOi TOBOPSTE:
BepXHA cyOpakeTa i HVDKH: cyOpakera.

Ilepmma (Bepxm:si) cyOpaxera 3 Macoio 1 CKJIagaTVIMEThCs 3 TOJIO-
BHOTO OOTiUHMKa 3 KOPMCHVUM BaHTaXkeM, Maca KX Mg i TPeTboro CTyIIe-
Hel 3 Macolo 113 (CIofM X BKJIIOYeHa i Maca CUCTeMU HMOPSTYHKY TPeTbOro
crymens). Tomi

m; = mo+ ms.

Hpyra (avoxe:) cyOpakeTa 3 Macoo iy CKIIafa€TbCs 3 IIepIIol
cyOpakeTy, gKa € KOPMCHVMM BaHTaXXeM I APYTOL, i IpyTroro CTymeHs 3
Macolo 71z (BKII0YeHa Maca CHUCTeMU HMOPSATYHKY Apyroro crymens). Tomi
Maca IIpyroi cyopakeTu Oyrie piBHa

mp = my + my = m, + mzt mo.

Hpyra cyOpakeTa 3 IepIIMM CTyIIeHeM i CHCTeMOIO i HOPATYHKY —
1le [IOBHA MOJIeJIb pakeTu. [i Maca 1y BUSHauaTUMeThCsI sIK CyMa Beix Mac i
piBHa CTapTOBIl Maci My, TOOTO

My = Men = Mo+ m3 + mz + my.

ITpu samycky Mopesi pakerm mparroe MPI meprioro crynens,
SIKUVI CTBOPIOE HAMOUTBIIVMM cyMapHMM iMiysbc (abo x 3B'siska MPI),
3[aTHU IIIAHSATY 1 pO3irHaTy MOJIesIb 0 IeBHOI IIBUIKOCTI.

BigHomeHHs: cyMapHOro iMITyJIbCy JO CTApTOBOI Macy Ha3MBa€Th-
cst mAz0030poenicmio. Tpeba maM'sitaT, 110 siKO1 O BeyvramHM He OyB Cy-
MapHWI IMIIyiIbC, BiH 00O0B'SI3KOBO Ma€ IOBiIOMUTH SIKeCh IIPUCKOPEHH:
CTapTOBIM Maci. SIKII0 TAro030poeHicTh Oyze MeHIlle 1, TO MOIeIb paKeTU
He 3pYILINUTD 3 MICIIsl — BOHA TaK i 3a/IMIINTHCSA Ha CTAPTOBOMY CTOJII.

ITicist Toro, sik OyIle BUTpadeHe MaIMBO ABUTYHA IIEPIIOrO CTyIle-
Hsl, BOHA BifJIUISIEThCS (CITyCKAEThCS Ha CBOIVI CHCTeMi IOpATYHKY). Hasi
HOJIT MO paKeTu MPOAOBXY€EThCS IPY ITPALIOI0UYOMY JIBUTYHI JIPyro-
rO CTyIIeHsI, Ma€ MeHIINII CYMapHUM iMITyJIbC, ajle 3JaTHUV ITOBiIOMUTH
TIOJIETTIIEHIVI MOl (HpyTivt cyOpakeTi) JOHATKOBY MIBUIKICTb.

ITicra TOTO, SIK BUTOPUTD ITAJIMBO APYTOro CTyIIeH:, BiH Oyde Bimo-
KpemsieHMM i yBiMKHeTbcst MP]I TpeThoro cTyIeHs (HepIoi cyOpakeTn).
Hpyruii cTyIiHb IIOBEPTAEThCS Ha 3eMJII0  3a JTOIIOMOTIOI0 CBOET crcTeMM
MOPATYHKY.

Ha BigMiny Bif ogHOCTyIIiHYacTOI B TPUCTYIIiIHYACTiVI Mofel pa-
KeTV KiHIIeBy IIBVWIKICTb OfIepXXye€ TUTbKM IlepIia cyOpakeTa (TpeTin cTy-
MiHb IUTIOC KOPVICHWUTI BaHTaX), a He BCS MOIeIb.

JIvomui xapaxmepucmuxuy bazamocmyninuamux Moodeaeil paxem
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Y TpucryninuacToi Mopeli pakeTu IIBUIKICTh ITOJIbOTY BEPXHBOL
cyOpakeTn — KiHIleBa MIBMIKICTh. /10 MOMEHTY BUTOPSIHHS ITajliBa BOHA
Oyme piBHa cymi mIBMOKoOcTeVt, oTpmMaHmX Big, MPJl HIDKHIX CTyTIeHiB
(pmc. 4.33):

Ux=v1t v+ U3

Ile v1, V21 v3 — mpupict mBMUIKocTi micig podorr MP]I BinmosinHO

IIepIIOTo, APYTOTO i TPEThOI'o CTYIIeHiB.

m
] £3 . .
- g5 Puc. 4.33. 3anexHicTs 3MiHU
= ES) . . .
§ g Ry MIBUIKOCTI Ha aKTUBHIN IIiIsI-
=3 . . .
E N %E HII DIOJIBOTY Bim 3MiHUK
= B .. .
g gl 1 5§ IIOJIBOTHOI MacW TPUCTYMi-
~ HYaCTOI MOJIeIi pakeTu
T—
0 4] V2 v3 v
Vk

KoxxHy 3 1mx ImBUAKOCTeV MOXXHA BU3HAYMTH 3a popmyrioro Llio-
JIKOBCBKOTO.

ITpu boMy k110 Mopesib pakeTt Mae MP]I y Bcix cTymeHsix 3 of-
HaKOBVM IIMTOMWM iMIIyJIbCcOM (IIBMAKICTIO 3aKiHUeHH:), To ¢opMyia
IUI9 BM3HAYeHHS KiHIIEBOI IMBUAKOCTI IIepInol cyOpakeT JO MOMEHTY
BUTOPSTHHS I1aJIViBa B TPETbOMY CTYIIeHi IIpuyiMe BULTIAN

k=1, Inzi 2 z3 4.31)
ne zi, Z2, z3 — 4uncio 11ioJIKOBCBKOro BiATIOBiMHO [yIf IIEpIIOro,
ZIpyroro i TpeThoro CTyIeHis.

Ha npakrumi mapamerpu MP/I KoXHOroO i3 cTyIleHiB MOXYTh icToO-
THO PO3pisHATHCS. TOMY IIOBOIWUTHCS CIIOYATKy OOUMCIIFOBATH BEIVYVHN
IIBYIKOCTEV KOXKHOI cyOpaKeT, a ITOTiM BU3HAYaTH IBUIKICTh BEPXHBOI
cyOpakeTy MozerIi sIK CyMy IIBUAKOCTe BCix cyOpakerT.

Icrye Oe3niu MeTOmiB PO3paxyHKy pakeT Ha CTafil IIPOeKTyBaHH:,
ajle Bci BOHU - BeylbMu HaOymokeHi. ITpore € MeTom, SIKuM [1a€ XOpoOIIy
30DKHICTh pe3ysIbTaTiB pO3paxXyHKy i BUMiIpy MIBUAKOCTI — Iie Metomd M.
Kynamosa, ony6rtikosaamit B XxypHai «HOxHmm Texrik» Ne 1 3a 1970 p.

s oTpuMaHHS 3a]aHOro IMPUPOCTY IIBUIIKOCTI IIpW IIOJIBOTI Ha
MaJIvX IIBUIKOCTSIX BUTPadaeThCS 3HAUHO OUIbIe I1ajIvBa, OTKe, CTapTo-
Ba Maca Hie; MOTIeJTi uepes Iie IIOBMHHA Oy Ty OUIBIION0.
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XapakTep 3MiHM HIBUAKOCTI 3aJI€XXHO Bif II0JILOTHOI Macy HaBeze-
HO Ha puc. 4.33, 3 AKOro BUIHO, IO NPW BifyIiJIeHHI KOXXHOTO CTyIIeHsd
IIOJIBOTHA Maca 3HVDKYEThCS cTpuOKoroaioro. [Tpn mpoMy BinOyBaeThCs
3pOCTaHHS MIBMIKOCTI, BOHa CTa€ OUIBIIONIO 3a Ty, sKa Oyia 10 MOMEHTY
BigleHHs cTyneHs. Lle o3Hauae, 110 micid BiIiyleHHs CTyIIeHs MOIesIb
pakKeTy ofep>Kye OUTBIINIL IIPUPICT IBUAKOCT] Ha KOXKHY OIVIHMITIO TSATTL.

Bubip ocnobnux napamempib moodeaeil paxkem

st oTpuMaHHS 6akaHMX pe3ysIbTaTiB IOJIBOTY HeOOXimHO yMiTu
BUOMpaTy HavpaliOHaJIBHINTy KOMOIHAIII0O OCHOBHWMX XapaKTepPUCTVK
MoOfIeTIeV paKeT i BU3HavaTy 1X BermamHm [47].

Opmiero 3 OCHOBHMX XapaKTepPUCTUK, IO ITOKa3ye CTYIIHBb JOCKO-
HaJIOCTi KOHCTPYKIII Mopesli pakeTy, € BiJTHOCHa Maca IlajIvBa, siKa BU-
3HAYaEThCS CIIBBIHOIIEHHSIM:

Yum Grvokde BeTMUMEA 7 J10 OFMHWIY, TVM BIIIE JIOCKOHAITICTB
Mozerni pakeTn (cyOpakeTn). Y Momesent pakeT KoedillieHT BiTHOCHOI Ma-
CU TIaJIVBa 3BUUAMHO KoMBaeTbes B Mexax 0,15—0,45 (cepents Bemmun-
Ha - 0,25).

IH11050 He MeHIN BaXKIIMBOIO XapaKTepPUCTUKOIO MOAeIi € TAr0030-
POEHICTB /i, sIKa BU3HA4aE, B CKUIbKM pasis Tara MP]] Oibitte 1 Barm:

_P
“7G

,

me P — tara geuryna, H. G — Bara moperti (cyopakern), H. ITim Ts-
rOIO JIBUTYHa pO3yMi€Thcs PiBHOMIiOYA CWII TUCKY, Ai0YMX Ha 30BHIIIHI i
BHYTpIllIHi ITOBEpXHi ABUrYHa.

Y Mogmersient pakeT Tsra 3a 4acoM IOJIBOTY MIiHS€TBCS B AyKe IIMpO-
KX MeXaX, a Bara MiHSETbCA 3a PaxXyHOK BUTOPSIHHSA HajiuBa. ToMy B
po3paxyHKax 3py4Hillle KOPUCTYBaTHUCH CepelHbOI0 BeJIMYMHOIO TAT003-
OpoeHOCTI, fIKa y MOJIesIel pakeT 3BMYATHO KOIMBAETHCS B MeXaX Mgy =7

. 10.

InoAi 3pyuHimIe IpoBOAWTHM OIIiHKY MOZEI He 3a TSAroo30po€Hic-
TIO, a 3a €Heproo30pOeEHICTIO, sKa BM3HAYA€E, B CKUIbKM pa3iB cyMapHWUI
iMITysIbC ObIBIINE CTapTOBOI (ITOYATKOBINI) Macy Momelti pakeTu (cyOpaxe-
™)
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m= :: D.OS,H'C/F.
m

cm

ne |y — cymaprmin immysiee pakeru (cyOpaxern), H c; man — Maca
paxetu (cybpakern), r. Koedirtient 10° mossossie y dpopMyIti TpuUmHITI
PO3MipHicTh, IPUMHATY B paKeToMopdesli3Mi. BifHocHa Maca manmsa i Ts-
roo30poeHicTh (a00 eHeproo30POEHICTE), IO XapaKTepU3yIOTh KOHCTPYK-
TUBHY JOCKOHAJTICTh MOJIeJIi paKeTy, iCTOTHO BIUIMBAIOTh Ha 1i OasticTidni
HapaMeTpy — IIBUIKICTb i BUCOTY MHOJILOTY.

BifrocHa Maca IasnmBa, TAroo30poeHicTh i eHeproo30pOEHICTD 3B's-
3aHi MK cODOIO 3aJIEXKHICTIO

Pt=mrl,= Iy (4.32)
ne P — tara MP/1, H; t — wac pobor MP/, ¢; mr — maca manvBa,
Kr; [, — murommin imnysiee, M/¢; |y — cymapaunt immysiec, H <.

Is 3pocTaHHSAM TSIT0030pO€HOCTI pocTyTh Macu Koprycis MPZ, a
yepe3 30UTbIIIeHHS] OCBOBUX II€peBaHTaXeHb JOBOAUTBCS poOUTI OUIBIIT
MIITHi eJleMeHTV KOHCTPYKIIil MOfesTi paKeTH, IO TeXX IIPUBOAUTH 0 30i-
JIBITIEHHS Macy. 3 OpyToro OOKY, PV MaJlill TSro030pOeHOCTI pocTe dac
PO3TOHY MOfIeJli pakeTV 10 IIOTPiOHOI MMIBMIKOCTI, a OTXe, i BTpaTu
IIBMAKOCTI Ha IIOA0JIaHHS CWI 3eMHOTO TsDKiHHA — cxilagosa gt. Lle, y
CBOIO Yepry, BUMarae 30UIbIIeHHs ifeaIbHOI MBUAKOCTi, TOOTO TeopeTu-
YHOI KIHIIEBOI INBWIKOCTI IS HOCSATHEHHS 3aaHOl BVCOTHM, IO TaKOX
Bejle 710 3pOCTaHHs Macy MOJIesli paKeTu.

IcHYIOTh ONTMMAJIbHI 3HaU€HHS TAT0030PO€HOCTI I KOXHOI Cy0-
paxeTV MofiesIi, aKi MOXXHa BUSBUTY, 3aJaBIINCh PsIOM IX 3HaUeHb i IIpo-
BOIIAYY IIOCITIIOBHI pO3pPaxXyHKM Mac 3 BUKOPUCTAaHHAM HabmvoKeHMX ¢o-
PMYyJL, IO IPYHTYIOTCA Ha OaricTiili, MIITHOCTHMX poO3paxyHKax i aHa-
JIi31 CTaTUCTUKMNL

ITpn BMOOPi TAr0030pOEHOCTI HEOOXiTHO TaKOX ypaxoByBaTH
HNPUCKOPEHHS, Ofep>KyBaHi MOIEIUII0 paKeTy B KiHIIi poOOTHM CTyIIeHs,
KOJIM iX BeJIMYMHa MaKcuMaiibHa. Lli mpuckopeHHsI He IOBMHHI IlepeBu-
IIyBaTU JIOIYyCTUMUX 3Ha4eHb, OCKUIBKM Ile MOXKe IIPVMBECTU JI0 BTpaTu
CTIVIKOCTi KOpPITyCy Mogerli i HOpyIIeHHsI poOOTY HPWIIa/iB, SIKIIO BOHU €
Ha 6opTy MozeJli pakeT.

ITapameTpu Momeriert pakeT AOCTaTHBO JOOpPe OIcaHi B JIiTepary-
pi, ocobmmso B [47].
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B TaGmurgx 4.19. 4.21 - HaBOOATHCS mesIKi HeoOXimHi I Mofertic-
Ta-KOHCTPYKTOpa IapaMeTpy OfHOCTYIIiHYaCTUX, [IBOCTYIIIHYACTUX i
TPUCTYIIiHYACTUX MOJIeJIeNl paKeT.

Modeavni paxemni 0Bueynu

MopemnbHi paxerHi msuryun (MPII) mpwsHadveHi I cTBOpeHH:
PYLIIIHOI CUiIM, TIO3HAaYeHHs TPaeKTOPii HOJIBOTY i POSKPUTTS CUCTEMU
MOPATYHKY MofiesIeVl pakeT i paKeTOIUIaHiB B TeXHIUYHMX BUIaX TBOPYOCTI
i cmopTy. XapakTep 3MiHM TSTY IBUTYHIB HaBefleHO Ha puC. 4.34.

40 1- MP]I 2,5-3
2-MPJ 5-3
0 3-MP15-8
5 4 - MPJI 10-8 Puc. 4.34. Xapakrep
5-MPJ 10-10

w0l |
HA
\_5# » 6
0 n‘\, VR S v WP A S

g5 10 15 20

6 - MPI 20-10 3miHu Tarvt MPJ]

bynosy MP] i 1x xapakTepuCTHKM HaBeJleHO B JIOATKYy 2.

MP]] MoxyTh OyTV BUKOpWCTaHI AT 3aIlyCKy MOJIesIell B Iialia3o-
Hi TeMIlepaTyp oTouyroouoro nositps sif, - 40 go + 40 °C.

MP]], miocTaByIsIoThCS B IIOBHICTIO 3i0paHOMY i TOTOBOMY 10 BUKO-
pucTanss BuDAni. i aucranninHoro 3amnycky go MPII nomaroThcs 3a-
HaJIbHUKMN.

Yemanobxa MP]I 6 modeaw

MP]] 6e3 crioBinpHIOBaYa (4ac ropiHes - () BUKOPMCTOBYIOTBCS I
CTapTOBVIX IIPUCKOPIOBAUIB i MepIIvX CTyIIeHiB Mozesiert OaraTocTyIiHga-
CTUX paKer.

MP]] i3 crioBUIbHIOBaYeM BUKOPUCTOBYIOTBCS IJIA MOJeJIeV OJHO-
CTYIIIHYACTVX 1 BEepXHIiX CTYIIeHiB OaraTocTyIiHYacTVX pakeT. Yac ropin-
Hsl CIIOBITTbHIOBaYa BUOVIPAETHCS 3 YMOBW PO3KPUTTSI CUCTEMM HOPATYHKY
MozesIi B IIOHAVBUIIIN TOYIIi TpaeKTOPil IIOJIbOTY.

st 3amobiraHHS BinCTpily IIpM cIpallbOBYBaHHI BUKMIHOTO 3a-
psany MP]I HeoOXximHO HamiviHO 3aKpinMT B KOpPIIyci Mozesli 3a I0IIoMo-
rofo ¢ikcaropa abo MIUTPHOI ITOcankM HaBMBaHHSM Ha MP/I maneposoi
CTPIiUKN.

J1)1s1 3anobiraHHs BUTOKY Ta3iB BUKWIHOIO 3apsAy i BinMoBm cumc-
TeMy HOpATYHKy Mopesi, MPIl B Mofieslb pakeTy BCTAaHOBUTM 3a JOIIOMO-
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rol0 IepexigHMKa abo KijleIlp, IO IepeKpMUBAIOTh 3a30p MK KOPIIyCOM
OBUIYHA i KOPITyCOM MOMEJIL.

Mix BuxmmHVMM 3apsagoM MP] i mapamryroMm (cTpiukoro i T. IL.)
BCTAHOBUTM MK 3 MaTepially, 1110 He 3Tropsi€, 3aBTOBIIKY He MeHIIe 10 MM.

Hopadox 3anycky modexeit pakem 3 MPJ]

BinpisaTtn 3 OJI0Ky 3amiaJIbHMKIB OIVH 3allaJIBHUK i 3BUTBHUTM KiHITi
IPOTY Bill KAPTOHY 1 JIMIIKOI CTPIYKN.

BcTaButy ronmoeky samanbHMKa [0 yropa B kaHaitr MP]I i sakpinm-
TV IVDKEM 3 CYXOTo Tariepy abo TyMOBOTo ITHypa, He JIOITyCKafodM 3aMVi-
KaHHS 70Tr0 KiHIIiB.

IMin'equaTy KiHI 3amajgbHMKA OO KJIeM NOMCTAHIIIMHOTO IMyJIbTa
VIIpaBJliHHA 3 JKepeyioM eJIeKTPUYHOro >XMBJIEHHS Harpyroio 6-12 B,
OpY [IbOMY KJIIOY Ha ITyJIbTi ITIOBMHEH 3HaXOAWUTUCS B IIOJIOKEHHI «BUMK-
HEHO».

Cneyiaavni Bumoeu 6esnexu npu pobomi 3 MP]]

3anyck MP/I mpoBoiuTyt 3a JOIIOMOIOKO JIMCTaHIIiTHOTO eJIeKTPU-
YHOTO MYyJIbTa, OCHAIeHOTo KJIIoueM i KHOIIKOIO 3alycKy, 3 BilcTaHi He
MenII 10 M Bifg ITycKoBOro IIPUCTPOIO.

3amryck MP]I ipoBomyTyt TifTbKM y cKiIami Mozerti abo Ha cTeHzi Ha
BIAKPUTOMY MaiTaH4IVIKy (30BHi IIPUMIIIEHHS).

Y pasi BigmoBu mpu 3amycky minxomutu go Mmopernti (MPII) xHe me-
HIIle HDK Jyepe3 1 XBIIMHY.

Mogeni pakeT NOBMHHI OyTU IepeBipeHi Ha CTiVKiCTh IOJIBOTY.
Ycranosky MP/I B MofiesIb HPOBOAUTY Ha CTAPTOBOMY MaljaHuMKYy. [
KOHTposo ckilafgaHHs 3 MPI, nieHTpy Barm i CTirIkocTi HOJIBOTY MO
BUKOpUCcTOBYBaTu MakeT MPII.

Mogmerni pakeT 3amyckaTu 3 ITyCKOBOTO IPUCTPOIO, OCHAIIeHOTO
HaIIpaBJITIOuMM CTPVDKHEM 3aBHOBXKM He MeHIT 1000 mu i BigOmBauem
HOJIyM'sT y BUIJIAIL MeTaJIeBoi IIacTvHu posMipoM He MeHII 100x100 .
BinxwmnenHs crpvokHs Bin BepTukaii - He Obibmr 30°. Bepxwin kinerrs
CTPIDKHS ITyCKOBOTO IIPUCTPOIO Ma€ 3HaxoauTucs He Hyokde 1500 M Bif,
piBHS 3eMTi (1t 3ar100iraHHS TpaBM OYern).

MavimasumK [Id 3alycKy Mopesierl pakeT B pafiyci 1 M Bif mycko-
BOTO IIPVCTPOIO TIOBMHEH Oy TV OOUMIIeHNI Bifl CyXOi TpaBM i iHIIIIX jIer-
KO3aVIMUCTVX MaTepiaJliB.

36epiratit MP[], B MicIIsIX, HEIOCTYIIHMX TS IiTE.

3anyck Mopesert giTsaM A0 16 pokiB MpoBOOUTH il KepiBHUIIT-
BOM IHCTpPyKTOPpa.
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Tabsmmisa 4.19

XapaKTepuCTUKM OJHOCTYITIHYaCTUX MOJIesierl pakeT
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XapaKTepMCTUKY IBOCTYIIiHUACTUX MOgesIel pakeT

Tabsmms 4.20

Cyma- . P o) ) o)
2 prwit | = E = 2 . S c% | E ¥
. 3 = . S| =
-1 B B - - R - S - B R
S gl myme, | g |Eo| 22 TE | & g g AR ER
) g | s ¢c 8 (=N Fe | 0S| B2 | 2 BB dle o 8BS
Ne | [purynn _QE\ IbH/ie | = |23 55 g5 | 22|28 S8 |5 Y|EE EE\ 3.2
= . = S ES| 55 28 CE|HE| X2 | Sc|EE|ICE §%F
2 Y s =] B |Q a, o, = ¥ =g S| 2ol Ylg 3 Ca ™
¥ O] oy = o) 194 ] X O o] Mm o X =8 le] > = = >,
S Ee g E| S |E | ¥ =% | S & =l 28| 2alEHE R
5 > El R < N - 9} < = e |mo|E n 3 8 5
2 g ¥ gl = |5 | g = = 2 JE
= S = | S ¥ g
[15.3.CM.10 1 10 20 22 | 455 | 60 115 33 0191 | 1,24 | 1,92 | 1,67 25 169
1 [ OB3.CM10 | 1 | 10 22 | 455 | 150 pmen =150 | 13 | 0,147 | 1,17 | 1,30 | 345 | ~
15.3.CM.10 1 10 30 22 | 455 | 69 115 33 0191 | 1,24 | 1,92 | 1,67 3 295
2 J15.3.CM.10 2 20 44 | 455 | 115 me, =180 21 0244 | 1,32 | 1,57 | 3,1
Hb.51.CM.10 1 10 14,3 | 700 | 60 105 30,7 {0136 | 1,16 | 1,76 | 1,46
3 40 ~180 3 293
Hb.51.CM.10 3 30 42,9 | 700 | 105 [Mem = 321 (0238 | 1,31 | 1,72 | 2,34
IB3.CM.10 | 1 | 10 22 [445| 60 | 195 | 33 [0191| 1,24 | 1,92 | 1,67
4 25 170 28| 192
No530 1 15 17 1900 | 115 [Mem = 38 0,100 | 1,11 | 1,48 | 1,45
HIb.51.CM.10 1 10 14,3 | 700 | 60 105 30,7 {0136 | 1,16 | 1,76 | 1,46
5 25 ~160 2,7 206
No530 1 15 17 | 900 | 105 ["em ™= 38 0,106 | 1,12 | 1,52 | 1,45
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Tabmmg 4.21

XapaKTepUCTVKM TPUCTYITIHYACTUX MOJIesIell pakeT

A ‘mdox
-raedr rmH 9 A1091701T
AIODITNEII BHILRIT]

16

200

156

‘Id = "o “TIOTIOW
BOBIN CHOOHTITY

15

2,9

3

‘Is ‘exmrondardedex
eHanidAdionoy

14

1,665

2,69

1,78
1,32
1,785

1,58

'1d ‘nraxedgAd
BOBIN PHOOHTITY

13
1,92

1,30

1,165

1,75
1,24
1,38

/7 “01039D9OMLOI] |
OIOUR

12

1,24

1,17

1,07
1,12
1,09
1,14

‘13 “edmMIrell BOEW
EHOOHIITY

11

0,191

0,147

0,063

0,105

0,085

0,122

I
mAdIoHoN edep

10
33

13
14
34
14
38

I “u “eden egorid
-e1d 1 niaxedgAd esejn

115

150
175
105
130
180

Iu “AxeL
-Hed 010HOMAON ORI

60

115
150
60
105
130

/WM
BHHEMLLNG 9LODITNA[]]

455

455
455
455
455
455

I ‘U “edUICeII BORIA]

22

22

11
11
11
22

nnH4qIeIeg

25

Q
S~
T werox
-edoAd o1

Cymap-
HUW iM-
IIyJIBC,

N
N
—

10

10
5

5
5

10 | 20

aIHAINEY  9LOIGLTY]

1
1
1
2

Heurynm

115.3.CM.

10

115.3.CM.

10
1b.3.C.5

1b.3.C.5

11B.3.C.5

11B.3.C.5

Ne

1

2

217



IMponosxerns Tabmyri 4.21

2 3| 4 5 6 7 8 9 10 11 12 13 14 15 16
HB?'OCM' 1|10 14,3 | 700 60 | 105 | 31 0,136 1,16 1,75 1,465
HB'?‘OCM‘ 1] 10 40 14,3 | 700 105 | 130 | 14 0,110 1,12 1,24 2,04 3 306
HB'?'OCM' 2120 28,6 | 700 130 | 180 | 21 0,159 1,19 1,38 2,34
HB'BS‘C'Z’ 1125 55 455 60 | 100 | 34 0,055 1,06 1,67 1,16
Ob3.C5 |1 | 5 |225| 11 455 100 | 125 | 14 0,088 1,09 1,25 1,785 3 155
Ne530 1] 15 17 900 125 | 180 | 38 | 0,0945 | 1,10 1,44 1,455
AOb3.C5 |1 | 5 11 455 60 | 105 | 34 0,105 1,12 1,75 1,32 31 216
Adb3.C5 | 1|10 |15 14,3 | 700 105 | 130 | 11 0,110 1,12 1,24 2,34 ’
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HE OJOITYCKAETDBCII:

- CBEPIUINTM OTBOPM, poOWTM IHpociukm i Haxpisu B 00OIOHIN
MPJI, ninransv giamerp MPJI 3auncTKo0 000JIOHKY HaXkKIauyHVM I1alle-
poM i iHmmMm 3acobamus;

- poscHapamxaru MP]I, po3cBepmIoBaTit COIUIO, 3apsil TBEPHOro
IajiBa i CIIOBIJIBHIOBAY;

- mpatroBatt 3 MP]I i 36epiratut 1x mo0IM3y BifKpUTOrO BOTHIO i
HarpiBaJIbHMX IIPWIaIiB;

- BukopucroByBaty MPJI 3 MexaHiuHMMY ITOIIKO/PKEHHSIMU Y BU-
DI TPIillMH, Hanpisis, BM'ATMH i 3710MiB Ha OOOJIOHII, a TaKOX ITiCiIs
raginag MP]] Ha TBepmy mincrasy 3 Bucory Oiblne 1 M.

36epicanna MP]]

B 3aBopcekint ymakosii MP]I 36epiratt B cyxmux IIpOBiTprOBaHMX
OpUMIIIeHHSIX, Ha cTelakax Ipu Temriepatypi Big - 40 mo + 40 °C Ha Bin-
CTaHi BiJl oHNa/IIOBaJIbHMX IpWIaiB He MeHmI 1 m.

MP]] B posnakoBaHOMY BWIVIAHi 30epiraTit B onayIloBaHOMY IIpW-
MimeHHi pu Temreparypi 25+£10°C i BimHOCHI BOrKoCTi OBiTps He Oi-
npIne 65 %.

ITicis TpaHCTIOpPTyBaHHs i 30epiraHHs IIpM HeraTMBHIN TeMIlepa-
Typi 3aBofCchKy ynakoBKy MP] poskpmBaTy B HNpuMillleHHi 3 IO3WTWB-
HOIO TeMIlepaTyPoro He MeHIIle HiX uepes3 2 rofuHa.

3HuieHHs HeBUKopucTaHux MPJI mpoBoguThes 3aHYpeHHSIM iX y
BOIY Ha 24 TOIVH.

KoHTponbeHi nuTaHHS

1. 3a sxvMm TpymiaMu K1acudiKyioTh MOIesi B TeXHIIl i TexHoIIo-
Tii?

2. OxapakTepusymTe OCHOBHI eTaIllM CTBOPeHHs TeXHIUYHUX IIpu-
CTpOIB 1 ix MopesIerL.

3. Kitacudikarist Mogesent TeXHIYHMX IPUCTPOIB.
. SIK po3pi3HAIOTHCA MO 3a CITOCOOOM YIIPaBIIiHH?
. SIk KwI1acu@iKyOTh CHOPTUBHO-TEXHIYHI MOJIesli aBTOMOOLITIB?
. Moperti criopTuBHMX IUIaBaJIBHMX 3ac00iB i Tx K1acydikaryis.
. CmoptuBHO-TexHIYHa KIacudikallis MofeseVl IOBIiTPSHMX 3a-

g O O

co0iB.
8. [aviTe KOpOTKi XapaKTepUCTUKM ABUTYHIB i PYILiiB, BXMBaHMX
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OpY NPOEKTYyBaHHI MOMEJIeVA.

9. OxapaxTepusywTe 3arajibHi IiJIXOAM 4O Teopii KOHCTPYIOBaHH:
TeXHIYHVIX IPUCTPOIB.

10.0Oco6mmBOCTI KOHCTPYIOBaHHS MoOfesIeVl Ha3eMHMX TexXHiuHMX
IIPUCTPOIB.

11. 3a sKvMM KpUTepisMy BUOMpPAIOTh IXepesla eHeprii, IBUTYHM
i TITepeaBasIbHI MeXaHi3MV MozlesIeVt aBTOMOD1TTIB?

12. SIxi MexaHi3sMM yIIpaBJIiHHS 3aCTOCOBYIOTh B MOJIEJISIX aBTOMO-
6is1iB?

13. $Ixi OCHOBHI IPVHUNIIY KOMIIOHOBKM aBTOMOIesIev?

14. Oco0nmBOCTi IpOEKTYBaHH: MOJIeTIeVt CyIeH.

15. XapakTepucTuka po3MipeHb B CyJHOMOIeIIOBaHHi.

16. 3a gxuMM IapaMeTpaMy PO3PaxoBYIOTh I'peOHi IBUHTY MoJe-
JIev cymeH?

17. HaBesiTh OCHOBHI XapaKTepPUCTVKI CyJIeH i iX MozleIen.

18. OcobnmBOCTi IIpOeKTYBaHH: MOIesIeVt IOBITPSIHMX IPWUCTPOIB.

19. OcHoBHiI TexHiYHi XapaKTepUCTUKM IOBITPOIUIaBHUX MOJIe-
JIETL.

20. SIx BMHMKae IIiIVIOMHA cwiIa IIpy OoOTiKaHHI ITOBiTpsIM IIpodi-
JI¥o Kpwia?

21. OxapakTepusylTe KOHCTPYKTUBHI eJleMeHTV KepyBaHHs JIiTa-
KOM i IJIaHepOM.

22. OcobMBOCTi IPOEKTYBaHHS MOJIEJIENT PaKeT.

23. SIki OCHOBHI HapaMeTpU ypaxoBYIOTbCs IIPY MOJIeJIIOBaHHI pa-
KeTHOI TexXHikm?
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Po3gin 5
BUTOTOBJIEHHSI MOIOE/IEV TEXHIUHMX ITPVICTPOIB

SIKicTh BUTOTOBJIEHHSI MOIE/Il — OMOMH 3 BXKIMBUX YMHHMKIB, IO
BM3HAYac 1 TeXHIYHI MOXKIMBOCTI. A B3HATM IX MOXXHA TUIBKM JOC/IIIHVIM
IIUIIXOM 3a [IOIIOMOTOIO ITPOOHMX ITyCKiB abo Ha 3MaraHHSAX Pi3HOTO
paHry ax mo ceitosoro. IloMiTmMmo, IIO B IMX 3MaraHH:AX He TUIBKU
iKCyIOThCSI JOCATHEHHS 1 peKopau (Y TOMY YMCII i CBiTOBi) IO KOXHOMY
KJIacy Mopesieyl, aje i OI[iHIOEThCS IX 3O0BHIIIHIV BUIIAA, MO IIeBHiN
crcTeMi OastiB.

B nporeci BUTOTOBJIEHHS Mojierti 3aCTOCOBYIOThCH
HaVipi3HOMaHITHIIII oIlepallii i IIPUIOMN BUTOTOBJIEHH:. ICHYIOTb i [1esiKi
MaJIeHbKi XWUTpPOIIi, $Ki IIPUCKOPIOIOTH IIpOIleC BUTOTOBJIEHHS abo
HOJMMIIyoTh voro skicte. ITpo fmesdxmx 3 HMX i mife MoBa B JaHOMY
O3

5.1. 3aranpHi TexHOIOTiUHI onepalrii mpy BUTOTOBJIEHH1
Moaesien

5.1.1. ITinroToBKa iyIFOCTpaTMBHOIO MaTepiay 10 po6oTH

IyXe wacTo B poOOTi MOMEJICTIB 3yCTpidaeThCsl CUTYallis, KOJIU
KpecJIeHHsI MamOyTHIX Mopeslell 3amo3udwin 3 Jiiteparypu. Ilpore B
JiTeparypi i KpecjeHHsS HIPWBOASATECA B AOBUIBHOMY, JacTillle BCHOTO B
MEHITIOMYy MacITabi, a x HeoOXimHO IpmBecT HO poOOYOro BUITISAAY,
OakaHo 110 MacinTaby 1:1, ToOTO IO HaTypasbHOI BeunH. CaMe TaKui
Macmrtad HamOUIBIN [JOXiIMBO CIPUVIMAIOTH IIKOJISAPI, 0COOIMBO
MOJIOOIINVX KJIACiB.

IcHyToTB meKistbKa criocobiB 30impIeHHs 300paxkenHs. [Tpusenemo
7IBa 3 HUX.

3b6irvuenna posmipib 300paxenna no KAIMUHKaAx.

Ievt mpuitoM 4acTO BUKOPWCTOBYETECS B MOJeJIIOBaHHI, OCKUIBK
BiH He BMMara€ HISKMX TeXHIYHMX 3acobiB, HamOLIBII mpocTwi i
OOCTYIIHUI B OyHOb-IKOMY BiIli, IIpoTe BuMarae ocoOiIMBOI peTesTbHOCTI
IIpY BUKOHAHHI.

CyTe mpuiioMy IoJIiTa€ B TOMY, IO 30UIbIIyBaHe 300pa’keHHS
IIOMIIIA€TbCS B TOJI CITKM 3 BeJIMUMHOIO ocepenky b (puc. 5.1, a), a
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IIepeHOCUTHCS 11e 300pakeHHs B ciTdacTe IIojIe 3 po3MipoM ocepenky B
(pnc. 5.1, ©). BimHomennio posmipy B mo posmipy b, orxe, Oyne
MacIITaboM 30UTbITIeHH .

HaBedemo npuxaad  BuxopucmoBybauna yvoeo  npuilomy.
IMpumyctimo,  HeoOXigHO  OTpMMAaTM y  HaTypalbHy  BeJIMUMHY
300paxenHs Diicepa 3 mpasoro Ooky (puc. 5.1). lle 300paxenHS
3HaVIEeHO B SIKOMYCh JIiTepaTypHOMY IKepeJli.

IMTocrymmmo TakMM 4mMHOM. TOHKO 3aTOUYeHMM OJIiBLIEM 32
IIOTIOMOTOI0 JIHIVIKM 1 KOCMHIIA HaK/IaJaeMoO Ha IOTpiOHe 300pakeHH:
ciTKy 3 po3mipamu ocepenxis, Harpukiazg, b =>5 MM.

14 BU3sHaYeHHs MacITaOy 30UIbIIeHHS HaM HeoOXiTHO 3HaTH
SAKUV-HeOYyAp peayIbHUI po3Mip Ha 30i/IpITyBaHOMY 300paykeHHi.

a

[C
o))

i/

i —

Puc. 5.1. 30urbineHHs 300paxeHHS B [OBUIBHOMY Macmirabi 1o
KBaJIpaTHMX KIITMHKaX A - II0YaTKOBe 300pakeHHs; 0 - OTpuMaHe
300paxeHHs.

TakuMm posmipoMm Moxe OyTu, HallpuKiIaz, HOiaMeTp rBuHTa D =
180 mm. ITpuxstagemo JIiHIIKY 110 30UIBIITyBaHOTO 300paskeHHs i 3MipseMO
Ha HbOMY JiaMeTp 300paskeHOro IrBuHTa DF. Xart BuMiploBaHH: II0Ka3asIo,
mo D6 = 21 mm. Posgimeum 3HadwerHs D Ha D6, orpuMaemo MaciiTad
30iIBbIIeHHa M, TOOTO
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IITo® oTpvMaTV BeWMHUMHY poO3Mipy KBaJpaTHOIO oOcepenky B,
HeoOXiZTHO BeJIM4MHY b IIOMHOXUTHM Ha MaciiTab 300paxeHHs M, ToOTO

B=bM=5857=42,8 um

)1 BU3HAYeHHS MacIITaby MOXHA 3afaTuCs i iHIIMM SKUM-
HeOymp BimoMmM posmipoM. MoXkHa 3apaTucs, HaIIPUKIIAZ, ITOBXMHOIO
riticepa, TOHi, BiIIOBIIHO, 3acTOCOBYeTbCS i Macirrad M, i BenmuumHa
ocepenKy B. BwsHaumBImIM TaKMM UMHOM PO3Mip KIITMHOK IS
30i1pIIIeHOTO 300pakeHH:, OyIyeMoO ciTdacTe II0jIe 3 TAaKOIO XX KiJIbKiCcTIO
KITMHOK IO BEepPTMKAJIi i IO ropms3oHTa i, o i Ha 30LIBIIyBaHOMY
300pakeHHi.

Terrep Tpeba mepeHecTn 30iTBITyBaHWMII PUCYHOK Ha 3HOB
cTBOpeHe ciTdacTe mosie. Pobwutn me HeckitagHo. ['ortoBHe mpm mboMy
ZIOTPUMYyBaTV ycepeAVHi KOXHOI 3 KITMHOK Taki >X IPONOPIHI MDK
JIiHi€I0, IO IIPOBOOWUTHCHA, 1 CTOpoHaMM KBaJpaTMKiB, $K 1 B
30UIBIITyBaHOMY 300pa’keHHi.

3b6isvuienna 306paxcentsa 3a 00NOM02010 KOMn'1omepa

st Takoro 30UTBIIIEHHS HeOOXigHI KOMIT'IOTep 3 MOHITOpPOM,
CKaHep i IIpuHTeP.

HouineHo BuKopwucroByBarn nporpamy CorelDraw ockiIbKM BOHa
Kpallle BCOTO Bi[IIOBilac HaIlMM BWMOIaM - BOHa OJHaKOBO IoOpe
IpaIfoe K 3 BEKTOPHWMMM, TaK i 3 pacTpoBumm 300paxeHHsMu. Kpim
TOrO, 3a JOIIOMOTIOIO IIi€l IIporpaMy MOXHa CTBOPIOBATHM IIPOCTi i CKiIaiHi
dirypu 3 Hamlepes 3aJaHVIMI PO3MipaMIL.

SIk mpuKiiaf, posIVIIHEMO IOOYIOBY BUKpIVIKM OIHie€l 3 JeTasent
IariepoBoi MofIeJli KaTepa.

s Toro, mo0 mpmsecTn 300pakeHHs A0 MacmTaby 1:1 3a
moromoroio porpamu CorelDraw Ha TOYaTKOBOMY KpecCjIeHHi ITOBVIHEH
OyTu npocTapieHMIT X04a 0 ofVH icTMHHMIL po3Mip - Xar 11e OyIie po3Mip
L =150 mM B Macrrrrabi. Tomi Mo)XHa TOCTYIIUTY TaKUM UMHOM.

1. Is sHampeHoro mKepesa iHdOpMaIlii OmepXyIOTb IIOTpiOHe
300paXeHHS 3a IIOIIOMOTOIO CKaHepa i 1oro IepeHocATh B pobode Iorte
nporpamu CorelDraw (puc. 5.2).

2. 3a 4OTIOMOT 010 iIHCTPYMEHTY «OJIiBellb» BCTaHOBJTIOIOTh Y
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BiITIOBiTHOMY HampsMi Ty JIOBXWMHY Biflpi3Ka, fKa BiJIlIOBifjae icTMHHOMY
po3Mipy, IpocTaBIeHOMy Ha IOYaTKOBOMYy KpecieHHi (pmc. 5.2, A). B
JaHOMy BWIIAIKy Ile icTMHHa OOBXWHa Bimpiska L=150 MM (xmpHa
BepTUKasIbHa JIiHis).

& [ [Hopmansren <] [132% <] €
S o o0 B SIBE
7 2

100

TpaHeub

E
U EREENEEERRTENAREE RN 1 ARERREEER)

S{HIE T EDi« il i

Puc. 5.2. Poboue moie mnporpamu CorelDraw 3i ckaHOBaHUM
300paKeHHSM BUKPIIOK [eTajslert IiariepoBoi Mopueri KaTepa: A -
mobymoBaHa 3a HOIIOMOIOI0 IHCTPYMEHTY «OJIiBeIb» MiTKa 3 iCTMHHOIO
mopxmHolo L = 150mMm; B - KyToBa MiTKa rabapwuTy BimcKaHOBaHOTO
300pakeHHS.

3. 30ipmyroTE BifcKaHOBaHe 300paXeHHS 1O TUX Mip, MHOKU
no3HadeHUM 1toro posmip 150 MM He cTaHe piBHMM BiIpisKy IIpAMOi,
AKUVI OTPUMAaHWUV Ha MOIepegHbOMYy eTari. 30impineHHs Tpeba
IIPOBOAWITH 3a KYTOBY MiTKY BiZICKaHOBaHOTO 300paxeHH: (puc. 5.2, b).

4. Po3ppykoByloTb 30ibIlleHe 300pa’keHHS B OTPUMAaHOMY
Macmrabi 1:1. fkmio 3o00pakeHHs Ourteime monst dopmary A4, TO
nporpama CorelDraw [mo3Borsie po3OpyKOBYBaTM 300pakeHHsS Ha
dopmMmari smmcra A4 110 YacTUHAaX, SIKi MOTiM CKITeIOI0ThCL.
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5.1.2. 3aroriBesIbHi onepartii

B mporieci BUroTOBIIEHHS Pi3HVMX MOJeJIeVi BUHMKAE HeOOXimHICTb y
BUTOTOBJIEHH] TX abo iHIMX [eTasTell 3 BUKOPVICTAHHSIM CaMUX Pi3HMX
TexHOIOTiN. OCOOIMBO YacTO B MOMAEITIOBAHHI 3aCTOCOBYETHCS IePEBUHA,
TEeXHOJIOTiYHI IIporlecn oOpoOkm sKoi moOpe ommcani B JiiTepartypi,
HanpukiIag [48]. Ha ypokax TexmHosOril B IIIKOMI Y4HI OIEpPXKYIOTH
OOCTaTHI 3HaHH: i yMiHHSA 0 00poO1Ii IepeBUHM 1 IepeBHMX MaTepialis,
TOMY JlaHi TeXHOJIOTi4Hi oIepallii My TyT He pO3IJIA/IaEMO.

Mertasin B Mope/oBaHHI 3aCTOCOBYIOTBCSI He Tak uacTo. lLle
MOB'A3aHO 3 TUM, IO BCi AOCTYIIHI MeTaM (3a BMHSTKOM aJIFOMiHiIO)
MalOTh BEJIVIKY IIMTOMY Bary, IO IPWBOOWUTE IO 3HAYHOIO 30LIbIIIeHHS
Baru Mopesieit. Ta i meTai 3 ajfOMiHiIO BUKOPVCTOBYIOThCS TUIBKM TOZ,
KOJIM 3a yMOBaMM MIITHOCTI IUTacTMacu He minxopars. Hampwxiian, me
TOPKA€ETHCS eJIEMeHTiB ITaci y Mojiesier JIiTakis, siKi BUITpoOOBYIOTh 3HaUHi
HaBaHTakeHHsl HpM Iocafilli, ocoOimBo, §KIO BoHa Oysla He 30BCiM
BOasIo0. [HImMy mpuxitam - BayM IBMHTIB Y Mogpesielt KopaOsiB, ski
BUITPOOOBYIOTh 3HA4Hi 3HAKO3MIHHI HaBaHTa)kKeHHsS IpM pisKin 3MiHi
HanpsMy ix obOepTaHHs. B mmx Bumanky, 3BwuaiiHo, 0Oe3 MeTasliB He
obivitmcsa. Ane B nistomy poOorm, 1oB'si3aHi 3 0OpoOKOIO MeTasiiB
(ocoGsmBO TP BUTOTOBJIEHH] CIIOPTUBHMIL MOiesIelt) He TaK BXKe JacTi.

OcobmmBo1 yBarm 3acylyroBy€ BUTOTOBJIEHHS i 0OpoOka meTasteit 3
IUIacTMAac, TaKMX SIK MiHOIUIACT, IIIHOIOJIICTUPOJI, IIOJIiICTUPOJI, OpraHiuHe
CKJIO, BiHIIIIACT 1 iH., OCKUIBKM I1Ii MaTepiaJivi IIMPOKO BUKOPUCTOBYIOThCS
P KOHCTPYIOBaHHI MofiesieVt BHaCIiA0K IX TeXHOJIOTIYHOCT].

B aBiamopernizMi IIMPOKO CTaJl BUKOPUCTOBYBATU IIpeCOBaHWUI
miHomwIacT i niHonosmicruposn. i MaTepiayii Hag3BUYaHO JIETKi i B Tom
JKe dYac JOCTaTHbO MillHi, a Ile € OgHMM 3 YMHHVKIB, KU CIIpUHe
3aCTOCYBaHHIO B MOJIeJIAX JIiTaKiB TATY Bil eJIeKTpoOBUIyHiB. Ller Hapsam
B MOMIEIIOBaHHI aBilalliliHOI TexXHIKM OCTaHHIM YacoM I1HTEeHCUBHO
PO3BUBAETHLCS: TPOBOAATLCS HaBITh CIlelliaIbHi, pi3Hi 3a piBHEM 3MaraHHs
Mojiesielt 3 eJIeKTPUYHUMY JBUTYHaMI.

st 06pobkm paHepy, IIacTMac i iHIINX JIMCTOBUX HeMeTasliTHMX
MarepiaJiiB, IIpV BUKOHAaHHI MeXaHIYHMX POOIT YacTO 3aCTOCOBYIOTH Pi3Hi
PYdHi eIeKTpOiHCTPYMEeHT: eJIEKTPOOPWIIi, €JIeKTPOJIOO3MKY, OVMCKOBI
eJIEKTPOIIVITN, eNIeKTpopyOaHKM, pesepHi MammHKM 3 Habopom
Ppi3sHOMaHITHMX dpes, nuTidyBaIbHi MalIMHKN. Bci i
eJIeKTPOIHCTPYMeHTH IHependadaroTh IX «CTallioHapHy» YCTaHOBKY Ha
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wIonMHi BepcraTa. TakyM iHCTPyMEHTOM MOXKHa HeJOPOro OCHACTUTU
MiHi JTa0opaTopiro TeXHIYHOI TBOPYOCTI.

3azomibiu 3 aucmobux Hememariunux mamepiaii6

ITpu mopenroBaHHI, IIMPOKO BUKOPUCTOBYIOTBCA MaTepiaim, sKi
IOCTaBJIAIOTBCS IIPOMMCIIOBICTIO B JmMcTax. 1o HMX BiTHOCSTBCS Taki
MaTepiasy, $K Hallip, KapTOH, JIMCTOBUI IIIOH, OPICKJIO 1 JIMCTOBI
KOMOIHaIliTHI MaTepiasiv, HaIpUKIIaf, TeKCTOJIT, CKJIOTeKCTOJIIT,
reTMHAaKC i iH.

Ilanip i kapmon MUPOKO BUKOPVCTOBYIOTHCS IIPW BUIOTOBJIEHHI
Moziesien i jierko mimparoTecs oopobui. ITpore s Toro, mo6 oTpumaTi
MoOJIeJIi XOpOIIIol SIKOCTi, HOTPiOHO AOTpMMYyBaTV IIEBHI IIpaBla pi3aHHs,
3TVMHAHH 1 cKleloBaHH:. ToBcTMII Hallip i KapTOH PiXYTh CIleliaJIbHUMM
KapTOHaXHMMY ab0 meBcbkuMu (pric. 5.3, a) HOXKaMW, 3BMYAVHMI TTAp i
TOHKMI KapTOH — KaHIeJIIPCbKMMM HOXaMM 1 HOXUIIMU.

A-A 6)

&)

Puc. 5.3. IncTpyMeHT m1st po3pisaHHS i IpaBKM JIMCTOBYIX MaTepiastis 3
KapTOHY, IIallepy i Aepesa: a) — HiX [JIs pO3pi3aHHs TOBCTOTO KapTOHY;

6) - HiX-KOCIK IS po3pisaHH: Marepy; B) — dayIbII0eNH, iHCTPYMeHT Is
PpOo3IIIamKeHHs Iarlepy; T) — HiK It po3pizaHH: MIITOHY

Pisatm mamip i KapToH, HOXaM¥ CJIi[ Ha IIApi3HIM OOWII 3
IUTOCKOIO INMPOKOI0 i piBHOIO moBepxHeto. IIpu 1IbOMy IOBEpXHs
migpi3HOI OOIIKM IIOBMHHA OyTH Ie i IIaaKoro, OCKUIBKM HpPV IIbOMY
3abe3neuyeThcs MIUTbHe NPWISTAHHS IIallepy OO0 IUIOMMHM i, 8K
HAaCJIi0K, piBHMII 00pi3.
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J1s1 pospisaHHA Iarepy Ha TOHKI JOBIi CMYTU BUKOPVUCTOBYIOThCS
MeTaJIeBi JIiHiVKM. 1 Toro, mob JIiHiVIKM He KOB3ayM IIO Harepy, A0 1X
3BOPOTHOI CTOPOHM HPUKIICIOIOTh CMYXKM HIOPCTKOrOo MaTepiaiy,
HaIpuKia, TOHKOI IIePCTSIHOI TKAaHUHMN.

11 BUpi3yBaHHS eJIEeMEHTIB KOHCTPYKIIii, 0OMeXeHUX KPpMBVIMU
JIIHISIMM, BUKOPVICTOBYIOTE He TUIBKM KaHIIeJIAPChKi HOXI, ajle i HOXWUIIi 3
KOPOTKVMMMU JIe3aM.

Pobodi yacTMHY HOXIB i HOXMIIb TIOBUHHI Oy TN 3aBXIV TOCTPVIMIAL
Tyt incTpyMeHT pBe natip i fa€ HepiBHWM 3pi3, TOMY Iz 9ac poboT y
Mipy 3aTyIUIeHHs iHCTPYMEeHT JJOBOAUTECH 3aTOUyBaT.

Ilpu saTouyBaHHi BpPyYHY HDK /UIs pisaHHS KapTOHY IIUIEHO
IPUTUCKYIOTh (PACKOIO A0 abpasmBHOro OpycKa i ITepeMilaroTh CIIUTFHO 3
IOBOPOTHO-IIOCTYyTIAJIBHMM PYXOM VIIOIIepeK Jjie3a i Tpoxm yIofoBX Tak,
11100 BOHO 3aTOYYBAJIOCS 110 BCit JOBXMHI. HaTrcKyoTh Ha HiX crio4aTky
CWIBbHIIIE, TTIOTIM (j1abIlle, TIOCTIVHO CTeXadn 3a TMM, 00 KpoMKa He
BifIIIaJIroBasIach.

OcraTouHe fOBelleHHA BUKOHYIOTH Ha OCeIKy abo [apibHin
HaX[a4Hil MKypi, Oif sgKy HigKIageHa IUIocka nopepxHs. IIpm mpomy
HeoOXiJHO [JOBOOWUTM JIe30 HoXa KpyTrOBUMM pyxaMu i3 cj1abum
HaTVICKOM.

IITo6 3aToueHMVI HiXX He BTPaTMB CBOI PiXYdUi BJIACTMBOCTI, IOTO
Je30 HeoOXimHO mOoITIAfaTW: UOXJIMTY, KOIM He KOPUCTYIOTBCS
IHCTpyMeHTOM, KJIacTM Ha M'SKy IIOBepPXHIO, y JKOJHOMY BUIIaIKy He
HifjaBaTy yJIapHUM HaBaHTaKeHHIM.

Hoxuri 3aTodyioTh TaK caMo, SK HDK, ajle 3 OfHi€I0 pacKoro II0
MepeHiTl HOBEPXHi, BUTPUMYIOUM Ky T 3arocTpeHHs 83 —85°.

st pospizaHHs INIIOHYy Ao0pe  BUKOPUCTOBYBAaTM  HIiX,
HperncTaBiieHN Ha puc. 5.3, r. Piu y ToMy, 1o mipu pizaHHi IINOHY IIif
HeBeJIK/M KyTOM /10 BOJIOKOH JIe30 HOXKa BHaCJIJIOK CBO€I HeT0CTaTHLOT
JKOPCTKOCT] iHOM ¥ije 110 HampsAMy BoyioKoH. ITpu BuKopwmcTaHHI 11bOro
JKOPCTKOTO iHCTPYMEHTY po3pi3 Oyie piBHUM 3aBXAM: K HPpU pi3aHHI
Y3II0BK BOJIOKOH, TaK i Iif OyIb-sKMM KyTOM A0 HUX.

3py4YHO BUKOPMCTOBYBaTM KaHLEJIAPCHKI HOXI, 110 € y IIPOIaxy,
13 crelliaJTbHVIMM JIe3aMM, sKi He 3aTO4YyIOTh, a BiIJIaMYIOTb YacTVHY, 110
sarymwiaca. KoHcTpykmisi nux HOXIB Jo3Boiiste  30epiratm  Jiesa,
NpuOupaoul 7Ooro BCepeauHy HOXa, i omepaTMBHO I'OTYBaTW TIOTO 10
pobotn. ITpomarorbest i OLTBIT XOPCTKI HOXI TaKoi K KOHCTPYKIHT — 3 1X
IOTIOMOT0I0 MOXKHa 00pi3yBaTy HaBiTh JIiHOIEYM.
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151 posrymakeHHs CKIaIOK Ha Iarepi abo BUpPIBHIOBAHHS MiCIIsd
3IMHY CIyXWUTh CHeliaIbHUI iHCTPYMeHT 3 IOJIipOBaHOK POoOOYO0I0
TIOBEpXHEIO, SIKM Ha3MBa€ThCs (parpiibenH (puic. 5.3, 0).

st 06pob.aenna aucmoBoeo opecxaa i aucmobux KoMOIHAYTHHUX
Mamepiari6 BUKOPVICTOBYIOTh ClelliayIbHi HOXI-pismi, SKuMM IIpu
Biflpi3aHHI  3aJIMIIAIOTh Ha IOBepPXHI NUX MarepiajiB  BeJMKi
normmbrreHHS. SIKIO Iie TTOorIMOIeHHs cKIamae mpuomsHo Ha 70 - 80%
BiJl TOBIIMHM Marepiaiy, Todi jucT MoxHa Bimramatn. ITpopizatm
MaTepiaJl HaCKpi3b He peKOMeHIy€eThCs, OCKUIBKIU IIPU IIbOMY, IIO-TIepIile,
MOXXHa 3iIcyBaTH PiXydy 4acTMHY HOXa, a, HO-TIpyTe, 3ilICyBaTV HVDKHIO
IOBEPXHIO JIVCTA 1 IIOBEPXHIO MiTKIIaIKOBOT JOIIIKL.

IMpsvmominiviHi  po3pisu  pobIATE 3a IOIOMOTOIO  MeTasleBUX
JIHIVIOK, a IS KPUBOJIHIVHMX - HeOOXiIHO BWUIOTOBJIATM BiIIIOBiIHI
mabJIoHmM.

Pisak 1 pisaHHA JIMCTOBMX MarepiajliB MOXXHa BUIOTOBUTH
caM¥M 3 BiIIpalibOBaHMX HOXIBKOBMX IIOJIOTeH BifIIOBigHO g0 puc. 2.4. B
IIbOMY BUIIQZKy TOBIIMHA po3pisy ckilamatume 1,5 - 2,0 MM i pisenp
MOXXHa BUKOPUCTOBYBaTW, He 3aTOUyIOUM, ITOCTaTHBO IIOBrO, OCKUIBKU
TIOJIOTHA BUTOTOBJISIOTHCS 3 IOCUTE TBEPIOTO MaTepiasy.

ITpu BUroTOB/IEHHI pi3aka HeOOXiMHO ImaM'STaTy, IO UMM MeHIIe
BeyIMHa A, TMM Kpaiile OyIyTh YMOBU pi3aHHS.

JINCTOBMX MaTepiaJliB

100 - 120
= | 3aBTOBIIKM 0 5 MM

Obpob.aenna ninonaacmy i niHonoaicmupory

IMimomwract i miHOMmOMiCTMpPONT mOOpe PLKYTBCS HIXPOMOBUM
nportoM 3aBToBIIKM 0,35—0,8 MM, po3irpiTuM eleKTPUYHUM CTPYMOM 3
Hanpyroo 10 — 20 B no temneparypu 200—300° C. Bemrunnaa Hanpyru
igOupaeThcsl KOXXKHOTO pasy HOOCIIHMM IUIIXOM 3a HOIOMOTOIO
TpaHcdopMaTopa i IUTPHMKa HaIIPyT.

Crosu, IpuUCTOCOBaHi I pisaHHS IIiHOIUIACTY i IIiHOIIONIICTUPOITY,
HasezleHi Ha puc. 5.5 [85, 86]. B Hux AK pixyunit iHCTpyMeHT BUOpaHmUI
po3irpiTmii  HiIXpOMOBWUV OpPIiT 2, KU PO3TATHYTUV MK CTiKoroo 4 i
HataradeMm 3. Lli mpucrocyBaHHsS IIpOCTI y BWIOTOBJICHHI, 3pyd4Hi i
OesreuHi B ekcIuTyaTarlil. PisHe posramryBaHHs HarpiToro ZpoTy mo3BoJIsie
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BUpPIi3yBaTV 3 MiHOIUIACTY i IiHomoicTMporny meTasi pisHOI dopmu. [Tpn
TOPM30HTaJIBHOMY poO3TallyBaHHi (puc. 5.5, 6 ) Marepian po3pizaloTh Ha
wIiomyHi abo ofepXyIOTh IIPOCTi TeoMeTpwuHI Tima (ky®, mpusmy,
Mapasiesleminer] i iH.), Ipu BepTUKaJIbHOMY (puc. 5.5, a) — OmepXYIOTh
CMYXKM MaTepially, BUKOPUCTOBYIOUM IIpM IILOMYy HaIlpaB/Isiody b5,
3PYYHO TaKOX BUpi3yBaTu cKIafHIiII 3a dpopmoro Aetasi (mudpm, OyKsu
iim.).

Puc. 5.5. O0po0binenHs
IIHOIUIACTY Ha CMYTU
(a) i mctm (O):

1 - 06pobHwMII CTiIT;

2 - BombppaMoBUTL
TIpiT; 3 - HATSDKHUM
BaHTaX; 4 - cTivika;

5 - HarmpasJIsIOoUa

Harsrau pjs HiXpoMOBOro IpOTy HeOOXimHWII TOMY IO BiH
Opu HarpiBaHHI HDOHOBXyeThbcsa. Harar HuTKM BigbyBaeTbcea
crierriambHUM BaHTaXXeM 3. Lle mo3Bosisie OibII TOYHO BUKOHYBATU
po3Mipu meTasier, IO BUTOTOBISIOTHCS.

5.1.3. ®opmyBaHHS TepMOIUIACTUIHMUX MaTepialiB

TepmMortacTiuHi MaTepiam - Iie Taki, sIKi MiHSIOTb CcBOI (i3MKO-
MeXaHi4Hi XapaKTepVUCTUKY HiJI BIUIMBOM TeMIlepaTy pu: IIpy HiiBUIIIeHHi
TeMIlepaTypy Ii MaTepiaM cTafoTh OiTeIn mwracTvaHMMM. o HUX
BiTHOCATBCH IOJIiCTMPOJ], BiHIIUIACT, OpraHiuHe CKJIO 1 iH.

ITnmactmMac  BOJIOMIFOTH  BMCOKOIO  XIMIUHOIO  CTIiMKICTIO 1
BOJIOCTIVIKiCTIO, ajle BOHV CXVWIBHI 1O CTapiHHs mif mieto atMocdepn. ITpu
HiJIBUILIEHH] TeMIlepaTy Py XapaKTepPUCTUKM MIITHOCTI Pi3KO 3HVDKYIOThCS
(pnc. 5.6) i B mye CWIBHO BUABJIAETBCS IOB3ydicTh. [Ipum 3HWIKeHiN
TeMIlepaTypi Pi3KO IaJja€e BiJTHOCHe IIOJIOBXEHHs - MaTepiajl cTae
KpuxkuM. TemrepaTypHi oOMeXXeHHs IIO[O 3acTOCYBaHHS IUIacTMac
HaBereHo B Taosmd 5.1.
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6B,MH /M2 — il \"\ .
<. N \ < - Puc. 5. 6. 3aJ'Ie)KH¥CTI> .
60 S K| XapakTepuCTHK MilHOCTI
..,_.\ =g < AN _\ > IDIaCTMAc BiJl TeMIlepaTypu:
40 T Gl 7 > 5&\3 2 1 - reTmHaKc; 2 — TEKCTOJIIT;
L ons 3 - oprckiio; 4 - BiHIIIIACT;
20 \'/\ Seeon., _‘\6 5 - nosieTwien; 6 - LemysIoiy;
aPeeel 7 - ryMa 3 HaTypaJIbHOTO
0 15 Kay4yKy
-80-60-4020 0 20 406080 t.%c
Tabmmmg 5.1
Excruryarariiviee TeMriepaTypHe OOMeXeHHs 1PV BUKOPVCTAHHI
IIacTMac
TemmnepaTypHi
By, tutactmacm OoOMeXXeHHSI 110
BUKOpPMCTaHHIO, °C
Binirtact 0
IomicTrpon -50
Oprckiio - 60
CKIIOTEKCTOITIT bes oOMmexeHb
Lesnyroin, -60

PosrnsiHeMo  BUKOPWUCTAHHS — BJIACTMBOCTEN  TepPMOIUIACTUYHMX
MarepiaJiiB Ha IIpUKJIajii opraHiyHoOro ckia (oprckia) [47].

Opeaniune cka0 (HOmiakpwIaTM 1  IIOMIMeTaKpWiIaTH) €
BVMICOKOMOJIEKYJIIPHMUMM IIOJIiMepaMy, Ofep>KyBaHMMM IIOJIiMepu3allielo
aKpwIoBOi abo MeTaKpwIOBOi KMCIOT i Ix moxigHmx (edipis, aminmis,
HITpWIIB).

Oprcwio Bojiofgie psgoM  IHHHMX TEXHIYHMX BJIACTMBOCTENL:
OIITMYHOIO TIpo30picTI0O 1 Oe3bapBHIicTIO (momiakpwiaTit Oimemrocti
MapoK), BUCOKMMM (Pi3MKO-MeXaHIYHMMM BJIACTUBOCTSIMU, aTMocdepo - i
CBITJIOCTIVIKICTIO, BOOO -, OEH30- 1 MaCTWIOCTIVIKICTIO, CTIVIKICTIO 10
rpuOKiB 1 1IIBUT, HETOKCUMYHICTIO, JIETKICTIO IlepepoOKM pisHMMM
crtocobamyt,  xopormoro  odapOoBaHicTIO,  OMMCKOM,  MOXJIMBICTIO
TIOBTOPHOT'O BUKOPVCTaHHS, BVUICOKOIO CTAOUTBHICTIO pO3MipiB.
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HepostikaMu  oprckia € BiIHOCHO HWM3bKa TeIUIOCTIVIKICTb
OimpImIoCcTi MapoK, HEBMCOKA TBEPiCTh, CXWIBHICTH IO IIOBEPXHEBOTO
pO3TpiCKyBaHHS 1IN [li€l0 HaIpyXXeHb 1 arpecMBHMX CepedoBUIL,
HEeCTIVIKICTb 1O psy OpraHidHMX PO3YMHHVIKIB i OpraHiuHMX KMUCJIOT.

Oprcwio posumMHSETbCA B MypallMHI 1 OIITOBiMI KMCIIOTaXx,
MeTwI0BOMY edipi, AnxjIopeTaHi i MeTaKpWIOBiT KVCIIOTI.

3a cBoiM (pa3oBMM CTaHOM IIpM KIMHATHIiV TeMIlepaTypi men
rostiMep € aMoppHUMML.

TepMoruIacTHUHICTE OpICcKila 03BOJIsAE OdePKyBaTy 3 HbOI'O AeTalli
METOIIOM rapsigoro  ¢opMyBaHHS, IIpecyBaHHS abo  raps4oro
IITaMIIyBaHHA. 3 Oprckjia 3a JIOIIOMOrOK TrapsAdoro INTaMIyBaHHS
pobrsiTe mmixTapi kKaOiH Moperem JTakiB i pakeTOIDIaHIB, a TaKOX
npwIaposi Bifciku g Hux. Llen mwiacTMk Takox 1o0pe oOpoOsseTbes
Ppi3aHHAM i YyH0BO IUTiPyeThCS.

@opmybBanns opeckaa

TexHosoriuamm mpouec ¢opMyBaHHs AeTajlell 3 OpraHiuHOro
CKJIa B OCHOBHOMY CXOXWI 3 TeXHOJIOTIYHVIM IIpoIlecoM pOpMyBaHH:
metastert 3 OyOp-sIKOI TepMOIUIACTMYHOI IDIacTMacy  (IIOJICTMPOII,
BiHimwTacT i iH.). IlpoTe y dpopmyBaHHi oprckiia € BiIMiHHOCTI SIK B caMOMy
Ipolieci, Tak i B IirOTOBIIi 4O HbOI'0, HAMiCTOTHIIIMMM 3 KX € TaKi:

1) mpu po3Kpoi 3aroTiBOK 3aXVICHUM MAarip 3 JIUCTIB OPraHivHOTO
CKJIa He 3HIMaioTh;

2) cTorm I PO3KPOIO 3arOoTiBOK 3 OPTaHIYHOrO CKJIa ITOBMHHI
Oy okpuTIi TyMoo abo Oarikoro;

4) mepen, HarpiBOM 3aroTiBKy OUMIIAIOTH Bil Iamepy i Kiero,
BUMWMBIIY B TetwIint ofi (40 —50° 3) 3 Mutom;

5) 3aroTiBKy 3 OpraHigHOro cKjJIa HarpiBaloTh IO TeMIlepaTypu
120 - 150 °C i BuTpuMyIOTH Ipu Hilt 5 — 10 XBWINH;

6) MaTpuii i IyaHCOH Ileper ¢OpMyBaHHSIM TaKOX HarpiBaroThb,
arte o Temrmepatrypu 110 — 120 °C;

7) BindopMoBaHy 3aroTiBKy OXOJIOIXYIOTH [0 Temmeparypu 30
— 40°C 1a noBiTpi (Kpalre B IOTOL IIOBITPA).

PosmisineMo TexHOJIOTiUHMI IIPOlleC BUTOTOBJIEHH: JIiXxTaps JIiTaka
3 JINCTOBOT'O OPTCKJIA 3aBTOBIIKM 2 MM.

Ha mepmomy erami misi dopMyBaHHSA JlixTaps IepII 3a Bce
HeOoOXiTHO BUTOTOBUTM HEBEIVIKUI i HeckIamami Ipec (puc. 5.7). Ilpec
Ma€ HVDKHIO IUIUTY 1, BepxHIo ImTy 2 i 1Bi Hanpassodi 3. Ha HyokHII
IUINTI BCTaHOBJIeHa OoJIBaHKa JIixTapsl 4, BUTOTOBJIeHa, HaIpuKIam, 3
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ZlepeBa. BepxHs rmra B JaHOMY BUIaKy - BUTsDKHa. OCHOBHA i1 3a/1a4a -
TUCHYTV Ha 3a3ajIerilb HarpiTy JIMCTOBY 3arOTiBKy 3 OpPICKJIa, TOMY
BUKOHY€ETBCS BOHa 3 OUThII MiltHOro Matepiaiy. Posmipm mopoxHMHM
BEPXHBOI IUIMTM HpU (POPMYBaHHI JliXxTaps MHOBMHHI OyTM 3 KOXHOI
CTOpPOHM Ha 2 MM Ob1bIte ocHOBYM OosiBaHKM. Lle poOurbes 3 ypaxyBaHHAM

TOBIIVHY OPICKIIa.

Puc. 5.7. KoHCTpyKIlisl HAaMIIpOCTiIIOro
pecy mwist popMyBaHHs fdeTaen 3
JIICTOBOI TepPMOIUIACTMYHOI IUTacTMacH:
1 - HYDKHSA IUINTA; 2 - BepXHsI IUINTA;

3 - HampasJIgroyi; 4 -00sIBaHKa

bosiBaHka 4 1oBMHHA OyTW BUTOTOBJIEHA TOYHO II0 BHYTpiIIHIN
dopmi MamOyTHBOrO JlixTaps, a I IIOBepXHS IIOBMHHaA OyTm moOpe
BifnwIidpoBaHoO i MoKpwTa j1akoM. Lle pobwrbcst st Toro, mob oprckiio B
mporleci IDIACTMYHOI OOpOOKM IimmaBasiocss MeHIIOMY TepTIo i,
BiOTIOBIAIHO, HE OpAIIayiocs.

Ha npyroMy ertami mpoBoauThCsl caM IIpollec (POpMyBaHHS.
JIucroBa 3aroTiBka HarpiBa€Tbcs, HaNpuUKIaA, B AyXoBim Imadi 1o
moTpiOHOI TeMmepaTypw, OHHOYAacHO (HaIpWMKIad, 3a JAOIIOMOTOIO
raps9oro IIOBiTps) mimirpiBaerbcs mpec. Ilicis mporo smer oprexiia
HaKJIafla€TbCss Ha OOJIBAaHKY i 3a IOIIOMOTOI0 BepXHBOI IUIUTH, IO
pyXa€eTeCs i3 3yCWUISM BHM3 IIO HAIIpaBJIAIOuMX, BiH AedopMyeTbes i
HaOyBae dopmy OosBaHkm. ITiciIsi OXOJIOIKEHHS IleTalb 3HIMAeThCS 3
60sIBaHKM, TIOKM BOHa IIle Tapsiua MOXJIVBA Jlesika KopeKist popmm.

SIxmmo B mporteci popMyBaHHS 3aroTiBKa BCTWMIVIA OCTMTHYTH, il
MOXHa 3HOBY IMHirpiTM i mpomoBXyBaTu (OpPMyBaHHSI OO IIOBHOTO
BUTOTOBJIEHHSI.

JIumBo demaaneti nid muckom

IIpn BuroToBsleHHi Mozmesen, ocobimmBo cymiB 1 Kopabiiis,
IIOBOIUTBCS CTMKATHUCS 3 IIPO0JIEMOIO: SIK BUTOTOBUTM UMCIIEHHI JIpiOHi
Mozesti nanyO6HMx IpucTpois. [1pyu BUTrOTOBIIEHHI iHIIVIX MOZIeIert TaKoX
CTVKAEIICS 3 TTOIiOHO0 TTpo0IIeMoI0: SIK BUTOTOBUTY MAaTOUVMHM KOJIIC, SK
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3pobutn dirypkm ymoment abo TBapwH. 1 BUPpilleHHS IIMX IpoOiIeM
MOJKHa 3allpOIIOHYBaTH CIIOCiO JIMTBa IUIACTMacH IIiI TMCKOM, IIIO JTaBHO
arpobosanmU i ToOpe cebe 3apekoMeHyBas, [85, 86].

KoncTpykiiiro ycTaHOBKM Il JIATBa IIif], TMICKOM IIpuBedeHO Ha
puc 2.8. YcraHOBKa CKIIafga€Thcsl 3 KOpIycy 3, B SIKOMY 3a JJOIIOMOIOIO
€JIeKTPUYHOI cIIipaii 3 HiIXpOMOBOIO JIPOTY PO3irpiBalOThCS TpaHYJIU
nomictupony (puc. 5.8, a). Komm momictmporn po3M'SKIIUTBCS IO
HOTPiOHOTO PiIKOTEKyYero cTaHy (lie BMIHO B OTBOPI KopIrycy 4), pecc-
dopmy (puc. 5.8, 0) cTaBiIsATh Ha IUIAHKY 1 i OPUTUCKYIOTH XUBWIBHUM
OTBOPOM [IO OTBOPY TOPJIOBMHWM 2 3a [JOIOMOIOIO0 [IBOX TaVioK.
ObepraHHsIM MaxoBMKa 5 IlepeMillafoTh IOpIIeHb BHM3. IIpm mpomy
BiIOyBa€TbCS BUABIIOBAHHS IUIACTMAacyu 3 YCTaHOBKM B IIpec-popMy.
ITicns suTpuMku mpotaroM 5 - 10 ceKyHH HOBepTalOTh IOPIIEHL B
IIoUaTKOBe IIOJIOKeHHs, 3HIMaloTh IIpec-popMy, po3duMparoTe i,
OXOJIOIDKYIOTh Ha TIOBITpPi i BUTATYIOTH 3aroTiBKy, sIKy IIOTiM OOPi3yIOTh
Bifg 001010 i MUTIPYIOTE.

3a [OIOMOTrOI0 TaKOi YCTaHOBKM MOXHa (opMyBaTu BUpoOM 3
HOJIICTUPOITY abo HOJIieTIIeny.

Puc 5.8. YcranoBka s nmuTBa
IUlacTMacC IIf TUCKoM (a) i
pos3bipHa MaTpwllsd I JIATBa
MaTOYMH KOJTiC Mozerti
aBTOMODOUIA (0): 1 - IUIaHKa;

2 - OTBip rOPJIOBUHY;

3 - KopITyc TepMOKaMepus;

4 - 3aBaHTa)XyBaJIBHUVI OTBIip;

5 - MaxOBUK MOPIIIHS;

6 - TepMoI1apa; 7 - CTiVika;

8 - niTHUK TIpec-popmuL;

9 - Bitanumi-uieHTp; 10 - m1arba
3 jitHukoM; 11 - mopoxHMHa
JUIA 3allOBHEHHS IUIaCTMacoro;
12 - po3pisHUM BKJIaIVIIL;

13 - HVYDKHIV BKJTQIALLL

14 - xopmryc

233



5.1.4. Buroros/jieHH:A KOPIYCiB 3 TKaHUX MaTepiastis

Kopnycu 3 TKaHMX MarTepiasliB 3BMYAMHO BUTOTOBJIAIOTH [IJIS
IOCTaTHBO BEJIMKVIX Mozesient 3aBHoBXKM 250 MM i Gitbirte. Taxi kopirycn
MaloTh PsIl IlepeBar Ileper, KOpIycaMy, BWUTOTOBJIEHMMM iHIIMMWU
criocobamm. BoHwm J1erki, BOHIOCTIiVIKi, BiJTHOCHO MeEHIII TPYHOMICTKI Yy
BUTOTOBJIEHHI.

CyTHiCTP BUTOTOBJIEHHSI TaKMX KOPIIyCiB B TOMy, IO IOTpiOHa
dopMa OOKIEIOETBCA OCHOBOIO 3 TKAaHMHM, a $SK KIem i
dopMoyTBOpIOBaJIbHa peYOBMHA BUKOPUCTOBYIOTbCS — CyMilMi, IIO
TBepIHYTh caMi, HallpuKIIall, eIIOKCUIHNI OBoKoMIIoHeHTHUM Kite EJ1-5,
KUV 3aBXIU € Y ITPOIaXKYy.

SIk OocHOBY MOXHa BWKOPVCTOBYBaTW OymOb-sKy TKaHMHY, ajle
Kpammit edpeKT JOCSATaeThCS IIUISIXOM 3aCTOCYBaHHS CKITOTKaHWHL

Kopmycn xitestb 110 ToToBUX O0NIBaHKaX, SKi MOXXHA BUTOTOBUTH 3
Oympb-IKOro Marepiajly - Ba’KIVBO, IO IIPU I[bOMY OOJIBaHKa ITOBVIHHA
Oyt siKomMora OUIBII JXOPCTKOIO i Matm Bci HeoOXximHi posmipm.
BuxopmcToByIOTBCS SIK MeTOM OOK/IIOBaHHSA OOIBAHOK, TaK 1 METOM, SIKUI
Ha3MBaAIOTh HETAaTUBHVIM.

IIpn BukopucroByBaHHI Memody o00kaer0Banna 6GoaBanok
HeoOXiHO mam'sitaTy, IO 30BHIIITHI po3Mipy OosIBaHKM NHOBMHHI OyTu
MEHIIIMM Ha TOBIIMHY MariOyTHBEOTO KOPIIYCY MOMIEJTI.

Ipu neeamubromy memooi 1o 60IBaHIi BUTOTOBIISIIOTE YacCTillle 3a
BCe TircoBy ¢opMmy, IO SIKiy i BUKIE00Th Kopiycu (puc. 5.9, 6). ITpu
IIbOMY HeOOXiIHi po3Mip¥ BUXOISTH aBTOMAaTUYHO, OCKIJIBKM HeraTVBHa
dopMa TOUHO MOBTOPIOE BCi po3Mipm OoJIBaHKM i, BiIIIOBiAHO, TOTOBOTO
KOPILyCY.

ITpu HeraTMBHOMY METOIi BUTOTOBJISIOTH 3BOPOTHY (HEraTMBHY)
dopmy. Kpairie Bchoro 1 BUIOTOBJISITU 3 Tirncy. ['oTyroTh Tircosuit
po3umH: Ha 10 MacoBUX YacTHMH Tillcy IomaoThk 7 yacTuH Boan. CriogaTky
B IIOCY/], HAJIMBAIOTh BOJIY, a IOTIM ITOCTYIIOBO BCUIIAIOTh Tillc, piBHOMipHO
PO3LOIUIAIOUM IOTO 40 TUX IIip, IIOKM BiH He IOKaKeThCsl Hall IIOBEPXHEeI0
Boau. Iliciist Toro, $IK riIc IIpOCOYMUTBCS BOAOIO, VIOTO HepeMillyIoTh A0
OTPVIMAaHHS OHOPIITHOI cMeTaHOITOIiOHOI Macu.

He pexoMmeHpyeThbcsl ftofaBaTy BOAY B Ipolieci INepeMilllyBaHH:,
OCKUIBKYM TPV IIbOMY Tillc cTae OLIbII prximmM. [JomaBaTy Tillc TaKOX He
PEKOMEeHNyeTbC — 1le MOXKe IIPUBECTM A0 YTBOPEHHSI I'PYHOYOK B
TiIICOBOMY PO3YMHI.
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ITicrta Toro, sIk HaiBOPMI BUCOXHYTb, BHYTPIIIHI IIOPOXHMHI X
MacTSTh Ba3eJliHoM abo po3unHoM napadiHy B raci.

Bornsankm i rircosi popmm mosuHHI 3a0e3meuyBaTV 3pyUHy BUIMKY
BUTOTOBJIEHNIX 3arOTiBOK Kopirycis. LI ymoBa 060B'si3k0Ba 1y O0JIBaHOK,
BUIOTOBJIEHNX 3 TBePHVIX MaTepiasliB, HallpUKJIaf, 3 lepesa.

g 3abesreueHHsT XOPpOIIOl BMIMKV BWUIOTOBJIEHUX OeTalen 3
dopwm, iHOAI AOBOAMTHCS poOWUTY ABi cMeTpyruHi OosBaHKM (puc. 5.9, a) i
BUTOTOBJISITM 3 HUX [IBi HeraTWUBHI TillcoBi popMm: OKpeMo ISt MpaBoi i
jiBoi cropiH. 3a nuMM HamiBOOJIBAaHKaMM BUTOTOBJISIOTBCS 1B
TOJIOBVHKM KOPITYCY, 5IKi ITOTiM CKJIEIOIOTHCS B €VHUIL KOPITYC.

Puc. 5.9. Cwiazmena OosBanka ¢ro3essbKky asiamorneni a - OosBaHKa,
CKIafileHa 3 [OBOX HamiBOoiBaHOK; O - rircoBa ¢dopma, BUTOTOBJIEHa 3
oIHieT HarmiBOOJIBAHKM

IMocninoBHICTE BUKIIeIOBaHH: KOPIIYCiB i3 CKJIOTKaHMHM TaKa:

1) BuUroTOBIAIOTH OONIBAHKY (HAIiBOOJIBAHKY), a AKIIO HEOOXIITHO,
TO BUTOTOBJISIIOTE HETaTUBHY (POPMY;

2) TOKpMBalOTh OOIBaHKY abo HeraTMBHY (OpMYy PO3AUIOBUM
IIapoM [yIsi TOro, Iod 1m0 Hei He IIpuKIeroBajacs CKIOTKaHWMHa (dK
PO3ATBHMK BMKOPUMCTOBYIOTh TapadiH, possereHNit B raci, abo BOCKOBY
MacTVKY [JIs HaTVPaHHS IiJIoT);

3) BCTaHOBIIOIOTH OOJIBaHKY abo HeraTwBHY POpMy Tak, IOO if
OyJ10 3pydYHO IIOBEPTATH B IIpOlieci poboTw;

4) BUKIEOIOTh KOPITyC, IMOKpMBaIOuy OOJIBaHKY abo HeraTMBHY
dopMy mekimpKoMa ITapaMy CKIIOTKaHWMHV, IIPOCOYEHOIO eIIOKCVIHVIM
KJIeEM 3TiJTHO peKOMeH/Iallifl, BKa3aHMX Ha yIIaKoBIIi IIbOro MaTepiaiy;

5) roroBuy KopIryc abo 3aroTiBKI KOPITyCiB 3HiMaOTh 3 OOJIBAaHKM
abo BUIAISIOTH 3 HeraTMBHOI (POpMWM, 3Pi3yIOTh HaIUIMBW 3aCTUIJIOL
CMOJIV, IIOTIiM 3aUMIIIAIOTh 3aTOTiBKM HaXXJauHMM IIaIlepoM;

6) 0Opi3yIoTh OTpWMMaHi 3aroTiBKM B PO3Mip (CKJIEIOIOTB, SAKIIIO
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HeoOXimHO X ITOJIOBMHKM) i IPOBOASATE OCTATOYHY OOpPOOKY.

CrITOTKaHMHY 3BMYaHO BUOWPAIOTh 3 PiIKICHVM ITepeIUIeTeHHIM
HWTOK i pospisaroTs Ha cMyryu abo mMaTKM pisHOI dpopmm, 3pyuHi mist
poboTu.

CMmoily HakIaZaloTh TOHKMM IIapoM Ha OojBaHKY, Ha Hel
HaKJIaJaloTh i MPUTUCKYIOTh CKIIOTKaHMHY, IIOTiM 3HOBY HaKJIa/JalOThb
cvoiry i T.m. Ilicra sacTuraHHA CMOJIM  TIOBEPXHIO  3a4MINAOTh,
00e3KMPIOIOTh i HaK/TafafoTh HACTYIIHI IIapy 3 IIepexpecToM TKaHWHOIO
IIOIIEPEeIHBOTO APy, i TaK 710 OTpUMaHHS HeoOXimHoI ToBIMHY. binbiire
TPBOX MIapPiB 3a OOVH IPUVIOM He pOOIISTE.

He pumnsumce Ha Te, IO KOPHYCU i3 CKJIOTKaHVMHU BUXOHSATH
IOCUTD MIITHVIMM, AJIS JOBITIX KOPIIyCiB (KopaOiiiB, pro3esrsok JiiTaka) Bce
X TaKV HeoOXimHo nepenOadary meperopoakm. Lle qo3sommTe 30016IIMITI
JKOPCTKIiCTh KOHCTPYKLIl K B IIO3OBXHBOMY, TaK i B IIOIIepeUHOMY
HanpsMmax. KpiM Toro neperopoiku CTBOPIOIOTh B KOPITyCi Bi/ICiKM, IIIO
BaJKJIVIBO TPV PEMOHTI MOJIeJIi.

5.1.5. TexHos10TiYUHi oneparlii ckylagaHHA

B cxiiamanbHMX onepalligx 3'€qHYIOTbCS pa3oM JleTali, CKilaJaIbHi
OIMHMNII 1 KOMIUIEKTYIOUi BUPOOM!.

Hemaniio Ha3MBaIOTHCSA BUPOOY, BUTOTOBJIEH] 3 OTHOrO Martepiairy
Oe3 3acrocyBaHHS CKIafaJbHMX omlepauin. [pi i Obiplme pmeraii,
CTIIOTIy4YeHi pa3oM, Ha3WMBalOTh CKAAOAAbHUMU OOunuyamu. [letari,
CKJIaasIbHI OAVHMWII pa3oM 3 KOMIUIEKTYIOUMMY BUpobaMm 30MpatoTeCs B
ckaadarvti 6ysau. Komnaexmyouumuy (IIOKYIIHUMM) BUPOOaMM MOXYTb
OyTu, HalpuKIIad CTaHOAPTHI deTayi, MeTu3M, IAIMIHUKN KOYeHHH,
OBUTYHW  JUI  MoOfesiew, PY/IBOBI  MaIMHKK,  pedyKTOpH,
TpaHcOPMaTOPM B €JIEKTPOTEXHIUHMX BUpODaX, CTaHOAPTHI eJIeKTpo- i
pamioesieMeHTV B eJIeKTPUYHUX i €JIEKTPOHHUX IIPUCTPOSIX i T.II.

3acTOCOBYIOTh pi3HI TUIM 3'€dHaHB: po3'eMHi i Hepos'emHi. [o
IIEPIIIOTO TUITYy BiHOCATBH 3'€HAHHS, SKi TO3BOJIIOTH Po3ibpaTtnm Bupid
micIs CKTagaHHs 0e3 MOITKOMKeHHST BXiIHMX B HHOIO MeTajier. JJo Hux
BiTHOCSITBCS Pi3bOOBI  3'€qHAHHS, IIIIOHKOBi, NDIIBOBI, IITUETOBI,
mnuIiHToBi. [lo Hepos'eMHMX 3'€mHaHb BiTHOCSTBCS KIJIEVIOBi, 3BapHi,
3'emHaHHS 3aK/IeITKaMM 1 [TasTHHSIM.

Hepo3s'emni 3'eqHanHs HE JO3BOJISAIOTH pO3i0paTh BUPIO, HE TOMIKOINBIIH
€JIEMEHTH, IO TIPH I[BOMY CIIOJYJIarOThC.
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Pi360086i 3'e0nanns

Taxi 3'emgHaHHSA IWPOKO BUKOPUCTOBYIOThCS HPAKTUYHO Y BCiX
TeXHIYHMX IIPUCTPOSIX, ajle OcoOJIMBO B  €JIEKTPOTEXHIUHMX i
pamioeneKTpoHHMX Hpwiafgax. Boan 3pyuHi TiM, mo merasi, 3i0pai 3a
IDOTIOMOTOIO TBVHTIB, ralioK, IIIVIIbOK, MOXXHA 3aBXOM po3ibpatv, ToMy
Taki 3'eHAHHS OUIBII TEXHOJIOTIYHI 3 IOV HOMAIIBIIOl MOIepHi3arlil
HIPUCTPOIO.

3 cxemm Ha puc. 5.10 BUAHO, III0 TeOopeTUYHe 3HAYEHHS BUCOTU
pi3b0M It MOXe OyTM 3HaVIIEHO SK pisHMI 3Ha49eHb Dy i Dy, TOOTO

h= DH - Dg.

IcHye meBHMIZ 3B'I30K MIX BMCOTOIO IpOodiIio pi3pdm /i i KpokoM .
I IIpakTUYHMX PpO3paxyHKIB BUCOTM Pi3bOM MOXHA KOPWCTYBaTUCS
TaKo POPMYIIOFO:

h=0,548t.

ITpw BuroTOBIIEHHI MOAesiert pi3bOOBi 3'€fHAHHS 3aCTOCOBYIOTHCS
He TaK 4acTo, OCKUIBKM 3 YacOM TakKi 3'€qHaHHS IIiJi BIUIMBOM BiOpartin
PO3TBUHUYIOTBCA 1 CTAlOTh HEXOpPCTKMMM. [ Toro, mob Iiporo He
BimOysiocs, HeoOXiTHO 3acTOCOByBaTM  CIIeLiajdbHi  MeTOmW, IO
BUKJIIOYAIOTh  CaMOBIATBMHUYBaHHS: BUMKOPWUCTOBYBATM  IIPYXMHHI
1aon, 3a1MBaTH Pi3bOOBe 3'€IHAHHS ClIeliaIbHYMM CKJIaaMM i T.II.

lFeomerpuwuni posmipm pissOu  BusHaweni ['OCT  9150-84.
BigmosigHo 110 1IbOr0 cTaHIApPTy IIPOMMCIIOBICTh BUITYCKA€ iIHCTPYMEHTU
IUISL BUTOTOBJIEHHS Pi3bON: IUIAIIKM IS 30BHIIIHBOI pisbOu i MiTumkm -
IJI BHY TPIillIHBOL.

60°
Puc. 5.10. l'eomeTpuuHi mapameTpu
MeTpU4HOI pi3bou: DH - 30BHIIIHIT
miaMeTp pi3pbu; D6 - BHyTpimIHi‘
miameTp pizpom

t o a

B mpaxTuiii MopesroBaHHSI 3aCTOCOBYETLCSI B OCHOBHOMY IIpaBa
MeTpmdHa pi3bba. OCHOBHI TeoMeTpwdHI TlapaMeTrpm Iii€l pi3sOu
HaBepeHoO Ha puc. 5.10.

MetpuuHa pisbba B TeXHIUHIN JOKyMeHTAllil ITO3HAYa€ThCS TaKUM
YMHOM: CIIOYAaTKy IIpMBOAUTBCS OykBa M (o O3Ha4yae MeTpwWdYHa), a
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IIOTIM - 1i po3Mip i KpOK (SIKIIIO BeIMYIMHA IBOT0 KPOKY BiIpi3HAETBCA Bif,
ocHOBHOTO pany). Hampuxiam: M6 - giamerp pispOreHHS 6 MM, a KPOK -
KpymHMI cTaHgapTHv 1vM; M6%0,5 - miameTp pi3pOreHHS 6 MM, a KPOK
-0,5 mm.

B mpomneci BurorosrmeHHs pi3kOM B KOPIIyCHMX IHOeTaIsix abo
caMOpOOHWMX raviKax 3 i30JIAIiTHOTO MaTepiayly 9acTO BUHWMKA€E ITMTaHH:
mpo BMOip cBepmyla Iyl BUTOTOBJIEHHS pi3pOM IIif HasBHMII IBUHT abo
6o0sT.

B TaGimmi 5.2 wHasemeHo OCHOBHI pO3MipM BXMBaHUX B
MoOIIe/IIOBaHHI pi3p0 i miameTpu cBepmerl, sIKi HeOOXiZHO 3aCTOCOBYBaTH Y
Ppas3i BUTOTOBJIEHH: BHYTPIITHBOI Pi3bOmM.

Tabsmg 5.2
HiameTpu oTBOPIB IIiJ, HapizaHH:A
MeTPIIHOI Pi3bOM 3 KPyITHMM KPOKOM, MM

S £ o HiameTp S o s HiameTp

A ¢ = < cBepIvIa, MM A ¢ = < | cBepmia,
| 88 | g a | B8 |3

S Feo | & : = | Eg | & _

= a, ! o = o | 2 o

T =] o) =4 T R=RrS] 5 ‘
© | Ec | 8| < 58| ¢ |Ec|8|EclEt
4] = E Q, v = = T (4] = E Q, v = = s
g IS | X | &2E| 88| T | ES |~ |2E|8 g
g | BE S| 25| 8| BE g% =

= D F & 2 | o & g
Ml4 |14 03 | 1,16 1,1 M3 |30 05 1256 |25
M1,6 | 1,6 0,35 | 1,31 1,25 2/13’ 3,5 06 |29 |29
M1,8 | 1,8 035 | 1,51 145 | M4 |40 07 133833
M2 2,0 04 | 1,66 1,6 2/[4’ 4,5 2’7 3,88 | 3,8
M22 |22 045 | 181 1,75 | M5 |50 08 | 428 |42
M25 |25 045|211 205 | M6 |60 1,0 | 508 | 50

Hasni 3'ednannsn

TTasgaus - 1e 3'€gHAHHS [OBOX MeTasliB 32 JIOIIOMOIOIO
JIETKOIUIAaBKOIO MaTepiajly, SKWI  Ha3MBalOThb HpuIoeM. Bigomo, 1o
3'emHaHHS TasHHSAM Oyme TMM Kpallle, YMM Kpallle OyayTh BUTpUMaHIi
YMOBY, IIPU SIKMX IIOBEPXHI CITaoBaHHS OyayTh 3aXMIeHi Bif 1ii KMCHIO
HoBiTpA 1, OTXe, Oyme Kpallle NpWIMIAHHA (afresis) IpuUIIO 10
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MeTajleBUX IIOBEPXOHb, 1110 CITOJTYYalOThCS. s IIOTO
BUKOPVICTOBYIOThCSI abo pi3HI drrocy, sIKi B MiCIi HasHHS 3aXMIIAOTh
ITOBEPXHIO Bifl 3ITKHEHH: 3 KVMCHEM IIOBiTps, abo MasgHHA BimOyBaeThCs B
cepefoBUIIl iHepTHOro rasy, SIKUW BUTICHHE IIOBITPSI 3 MiCI IasgHHSL
Ilpn BUKOpWMCTaHHI OCTAaHHBOIO CIIOCODY MOXKHA CIIasTV, HaIIPUKIas,
MIiJTHUT JPiT 3 aJIIOMiHi€BUM.

B IpaKTuIIi MOIeTIOBaHHSI hanji’s TIasTHHS IIVIPOKO
BUKOPVICTOBYBAaHMX MarepiayiB, TakKmX SK >XepcTb 1 Mimp, HamOLIbII
PO3IOBCIOIKEHI IPWUIIOI Ha OCHOBi osoBa. Ilpm 11pOMY BUXOHSTH
IocTaTHBO MillHi 3'emHaHHA. OCHOBHI KOMIIOHEHTM TaKOIrO IIPUIIONI -
OJIOBO, CBMHEIb i pisHi moOaBkm. Hampuxman, B mpumoi [1OC-61
MiCTUTBCS: 0710BO - 61%, cypmmu - 2%, iHme - cBuHenb. [ 3HVDKeHH:
TeMmIlepaTypyl IUIABJIeHHd B IIpPWMII [J0HAOTh BiCMyT 1 KagMirL
Hanpukian, B cwiasi Pose micturbess Oimseko 27 % BicMyTy, ToMy
TeMmIlepaTypa vioro IviasieHHs: 6m3pko 90 °C. Takwit cIUIaB IUIaBUTHCS
HaBITHb B KUIUISAYiT BOJII.

SIx dpirroc mpu masiHHI MigHMX, OpOH30BYIX a0 JIATYHHMX JeTajien
BUKOPUCTOBYIOTh KaHidoib, abo 1 3'egHaHHA i3 cromupToM abo
riinepnHoM. Hampuximam, MoxHa pekoMeHAyBaTw — (piioc,  SIKWM
CKJIQJIA€ThCSA 3 PO3UMHY KaHidoIIi B eTVWIOBOMY CIIMPTI Y CIiBBiTHOIIEHHI
40 % xanidosnb i 60 % crmpry - 3a 06'emom. [1py masgHHI Xepcri i 3asisa
Kpallle BCbOTO BMKOPMCTOBYBaTM PO3UMH XJIOpHOTro IMHKY. Lli drrocu
BUIPHO IIPOHNAIOTHCS y BimmosimHmMx MarasmHax. Pememrw dmrocis ms
ITasTHHS Pi3HMX MeTasliB HaBefeHO B TaOymmiax 5.3, 5.415.5.

[1st GaraTboX eNeKTpOoTexXHIUHMX ab0 pamioTeXHIUHMX IPWIAMiB 3a
YyMOB IX eKCIUIyaTallil TeMmepaTypa IUIaBJIeHHS IPUIIOIB, 4Ki
BUKOPVICTOBYIOTBCS IIPY IX MOHTaXi, IIOBMHHA OyTr B Mexax +150...+300
°C. Temmreparypa mwiaBjieHH: (ITIOCiB IOBMHHA OyTH, BiAIIOBiTHO, MEHIIIe
1Ii€T TeMIlepaTy Py, OCKUTBKM B IIPOLIeC MasiHHS CIIOYaTKy BCTYIIa€ pIToc, a
BJXe IIOTIM IIPWUIIINL.

SIK IHCTpyMeHT [JIs HarpiBy IIOBEPXOHB, IO CHAIOIOTHCH, i dpirrocy
BUKOPVICTOBYIOTBCS ITAsUTBHVIKY Pi3HOI OTYXKHOCTI. Poboda Hampyra npu
IX BUKOPWUCTaHHI B [UTAYMX TeXHiUHMX TypTKax 3 MipKyBaHb
eJIeKTpUYHOI Oe3IIeKkn He ITIOBMHHA IlepeBuIiyBaTy 36 B.

Ilporiec magHHS CKIAJA€ThCs 3 HACTYIIHUX II€PEXOMiB:

- MeXaHiuHa 3a4lCTKa ITOBePXOHb, IO CIIOJIY4YaroThCs, Bifl OKCUIIB
MeTaJIiB;

- 00e3XMpeHHS TT0OBepXOHb OPTaHIuHVIM PO3UMHHMKOM (E€TVIIOBVIM
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CIIMPTOM, OEH3MHOM, alleTOHOM i iH.);
- HarpiB II0BEpXOHb IIasUIBHUKOM 10 TeMIIepaTypW [elIo BUIlle 3a
TeMIiepaTypy IUIaBJIeHH: ITPUIIOIO,
- HaHeCeHHs TOHKOIO INapy IIPUIIO Ha IIOBepXHi, IIo
CIIOJTyYaroThCs (JIYIiHHS ITOBEPXHI);
- 3'egHaHH: IOBEPXOHBb MiX COOOIO (CTVCHEHH: IX OOVH 3 OTHMM) i
Hal"piBaHH}I [0 TeMIieparypu IUIaBJIEHHA ITPUIIOIO,
- IIPOMMBKA MiCIIS ITasHHS OPTaHiYHMM PO3UMHHMKOM.

Tabsmmg 5.3
drrocH, BXMBaHI IIPY MasTHHI JIMCTOBOI Mifli, cpibrta, 30710Ta
11X CIUTaBiB (T4 pagioTeXHIYHMX PoOOiT)

Harmeny- Kommnonenru %
BaHHSI <
=l AT 8|89, . = £
pmocy | ES EES|IESE| BE | S| E
XB B 23 5 g » g = % o]
Perienit 1 100 - - - - -
Perterir 2 50 50 - - - -
Perterit 3 30 - 70 - - -
Pemnient 4 24 - 75 1 - -
Penerir 5 5 - 50 - 23 22
Tabmmg 5.4
®rrroc, BXVBaHi PV BUPOOHWIITBI XepcTsHMX pobiT
KowmrmionenTu %
Hammveny- | ! B lo B ]
Y § §‘; Sg | B 8 o 2 | § <
BaHHS Ex |BEE|Ef | el Bka | 22| o |SE|ofC
CE|JE| 28 | SERSgEEL|EE| B |EQ|AE
dmocy |2E|5C8| 52 |ES BESEEY eS| @ |RA|<Te
SH| &S| 50|98 9™=gR |E8| & |Z&|*E
= gE® | O qtz)t |~V hglle} N =t X
S 2 53 g 2
o =
Perterrr 1 40 - 3,5 - - 5 - 51 - 0,5
Perienit 2 40 - 2 - - 2 - 54 2 -
Penerir 3 15 | 15| 36 | 128 | 2,6 0,6 | 31,9 -
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Tabsma 5.5

Penterrtut (prtociB myTst TasTHHS aJTIOMIHITO

KommonenTn %
Hanveny- . . .
TpieTaHOI- | KanMivt 60p- | OMHK Gop- aMOHI
pantt i 7 1 | bopdropucTiin
drmocy aMiH dropuctunr | dropucTum pdTop
Perterrr 1 44 - 16 40
Penerir 2 82,5 10 2,5 5

Kueiio8i 3'ednanns

ITpn MopemoBaHHI KJIeMOBi 3'€¢fHAHHS € HaMUIOIMIMPEHIIMH,
TOMY IO i 3'€IHaHHS IIPAKTUYHO He 30UIBIIYIOTh Bary Mozerm. A Bara -
1Ie YVHHVIK JIs MOfIeJIi Iy Ke iCTOTHMI, 0cOOIMBO SKIIIO Iie aBiariviHi abo
1HII MIBVMOKICHI MOIeITi.

Koei GyBarors:

- TBApPWHHOIO IIOXOIKEHHs (pumO'sumit i KiCTKOBWM CTOJISIPHUM
KJIeV1, Ka3eTHOBUMN);

- CUHTeTWUYHi (HampuxiIazm,
HITpOLIeJTIOIIO3HMYA, TTOJIiBiHIIaTleTaTHMIN);

- Ha OCHOBi OpraHiuHMX a00 CMHTETMYHVX CMOJL.

15t 6GaraThox eJ1IeKTPOTexXHIUHMX abo pamioTeXHiUHMX NpWIamiB 3a
YyMOB IX eKcIUIyaTallil TeMmmepaTypa IUIaBJIeHHS HPUIIOiB, AKi
BUKOPVICTOBYIOTBCSI IIPM 1X MOHTaXi, MOBMHHA OyTi B Mexax +150...+300
°C. Temrreparypa 1wiaBjieHHs ¢IIfociB IIOBMHHA Oy TN, BiIIOBITHO, MeHIIIE
1Ii€l TeMIepaTypy, OCKIIBKM B IIpoliec TIassHHS CIIOYaTKy BCTyTIa€ pIIroc, a
BXXe ITOTiM IPUITit.

SIk iHCTpyMeHT WIS HarpiBy IIOBEPXOHB, IO CHAOIOTECH, 1 drrocy
BUKOPVICTOBYIOThCS NAsUIBHVKM Pi3HOI OTY>XHOCTL. Poboda Hampyra npu
IX BUKOPWUCTaHHI B [OUTAYMX TeXHIUHMX TypTKax 3 MipKyBaHb
eJIeKTpUYHOI Oe3IIeKkn He ITIOBMHHA IlepeBuIiryBaTy 36 B.

Kitel Ha oOCHOBI TBapMHHOIO IIOXOIPKEHHS JIIOOMHA cTajia
BUKOPVCTOBYBaTH B IOOyTi mmme i3 crapomaBHix dwaciB. BoHu uymoso
CKJIEIOIOTh [IepeBUHY, Mallip, KapTOH, BUKOPUCTOBYIOThCS Il 0OpoOKM
IIIIIOHOM CTOJIIpHMX BUpoOiB. CKIIEOBaHHS Ka3eiHOBUM KJIEEM MaroTh
XOpOIlli MexaHiyHi XapaKTepUCTUKM, TOMY BiH BUKOPWUCTOBYBaBCd Ha
noyaTky XX CTOJITTS HaBiTh I CKIIafJaHHs JepeB'sSHMX KOHCTPYKIII
JIiTaKiB.

«MomeHT», «Twuran»,
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OpraniuHi i cMHTeTWYHI KJIeT 3BM4YalHO IIPOJa0ThCs TOTOBUMU 110
BXXVIBaHHSI.

ErokcmmHM KITel TOTYETBhCS 3 OBOX abo TpbOX KOMITOHEHTIB
(MOXe momaBaTMCS HAIIOBHIOBAY) Oe3lIocepelHbO Ieper 3aCTOCYBaHHIM.
ITpaBmiia BMKOpMUCTAHHS 1 TEXHOJIOTiSI CKIJIEIOBaHHS I TaKMX KileiB
OpuBeeHa Ha iX YIIaKOBIIL.

Pub'sai abo KicTkoBi KiTei SKHaVIMeHIIe IIKimIMBi, i ToMy ix
PEKOMEHNYeTbC ~ BUKOPUCTOBYBATM  IIPU  MOMETIOBaHHI  IOHUMMU
MOJIeJIiCTaMI.

OcHoBHa 0coOIMBICTP HMX KJI€iB MOJIATa€ B TOMY, IO BOHU
PO3M'SIKITYIOTBCS B IIporeci HarpiBy. I1pu Bucokin TemmepaTypi (mo 100
°C) B 3'egHAHHI 3 BOAOIO BOHM MOXYTh OyTm pimkmmmu. KoHcmcreHIis
3aJIEXUTh Bif KiIbkocti Bopm. Llg obOcraBmHa pobOuTh Taki Kizel
BUCOKOTEXHOJIOTIUHVIM.

IIi w1el roTyioTbcs 0coOamBMM crocoboMm. s mpuroTyBaHH:S
CTOAAPHO20 KAEH BUKOPUCTOBYIOTH MapoOBYy BaHHY, sKa BUXOOWUTHh B
CrieliaJIbHII KJIeeBaplli, KOHCTPYKIIifo sIKoi HaBefmeHO Ha pwuc. 5.11. fIx
KopIyc KleeBapKy MOXXHa BUKOPUCTOBYBATW CTapi KaBHUMKM, sIKi MalOTh
KOHYCHY opMy (MEeHIIMM [iaMeTpOM Bropy) i BiIIIOBimHY 1o AiameTpy
KacTpyJIio.

Bcepennny xoniunoi nmocyavHwu 1 HaamBaloTh BOAM A0 PiBHA Ha
5...10 cM HIDKYe 3a JHO KacTpyili 3, B IKy HaCUIIAIOTh CyXUM CTOJIIPHUM
KJIeV! i JONMBAIOTh TPOWIKM Boau. Bee 1te cTapsaTs Ha BoroHs. HeoOximHO
IIOCTiMTHO TIepeMiIllyBaTy KIEVIOBy Macy i CTeXWTM 3a TM, Imod Bomda 3
HIDKHBOI KOHIUHOI KacTpysli He BUKMIIJIa OCTaTO4YHO. Y Mipy
po3IUlaBIeHHsl KJIelo B HbOTO MOXKHa JIofaBaTy BOOM - TOHAi Kiem Oymde
OiIBII pigKMM.

3 Puc. 5.11. KieeBapka s
NPUTOTyBaHHs CTOJISIPHOIO KJIEO:
1 - XopHyc KOHIYHOIO IIOCYy IS
1 MapoBoi BAaHHW; 2 — BOfAA TSI TTAPOBOI

BaHHW; 3 — KacTpyJIs It
OPUTOTYBaHH: KJleto; 4 — pyJka
KacTpyJIi yIsl IPUroTyBaHHS KITe0
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Iis  mpuroTyBaHHSL  kaseino6020  Kiel TIOTPiOHO MaTM  fBa
KOMITOHEHTW: CyXVV Ka3eTHOBUV IIOPOIIOK i BOIIY. B IoCy[d, HaCUIIatoTh
HOTPiOHY KUTBKICTH CyXOro Ka3eiHOBOTO KJIeIO i JOJIMBAIOTh TEIUIy BOXY
(crmiBBimHOIIeHHs HpwOIM3HO HactymHe: 40% mopomky i 60 % Bomm).
PeresibHO 1 [0OBro mnepeMilyioTb OTpUMaHy CyMill 10 OAHOPimHOI
KOHCHCTeHI{i. Y Mipy IepeMimiyBaHHS Maca cTaBaTuMe Bce OiTbIm
IyCTOIO, TOMy MOXHa [odaBaTyl BOOW OO OTpMMaHHA HeoOXimHOI
KOHCHMCTEHIIT (3BMYalTHO 0 TYCTUHU CMeTaHM).

[ns  HOpuckopeHHs — Ipollecy — IepeMilllyBaHHS  MOXKHA
BUKOPVICTOBYBATW CBEPIVWUIBHUIT BepcTaT abo eIeKTPUYHUM IpWIb,
3aTMCHYBIIV B IIAaTPOH MIimHWMV OpiT, SKOMy HaHaioTh opMy, HOomiOHYy
TifI, fAKa BUKOPUCTOBYETbCA TIIpM IlepeMilllyBaHHI IIOOYTOBMMM
eJIeKTPUYHMMY MiKCepaM.

XKurrespaTHicTh KiIeto - 4...6 TOOMH, Mic/IsA YOro BiH 3arycae i cTae
HeIIpuaaTHUM U1 BUKOPUCTaHHS.

Hucnepcitinuil k1eti [IBA € mpoayKToM IlojliMepusaliil BiHiIaleTaTy
y BOAHOMY CepeloBUIN y HPUCYTHOCTI IIOJiBiHiJIOBOro crmpty. 3a
30BHIINHIM BUIJIANOM IIOJIBIHUIAIIETaTHUII K€l € MOJIOYHO-0UI00
CMeTaHO IIOMiOHOIO MacOIO, BiMOMOIO IIiI Ha3BOIO IIOJIBiHiIAIIeTaTHOI
eMyJIbcil. B MarasuHax ImpojiaeTbcst B TOTOBOMY BUIVIAMN. [1j1st oTprMaHHA
PO34MHY, 3pY4HOTO I BUKOPWCTAHHS, 3BMYalHO BMMAara€TbCs HOHaTH
6ymmsbko 10% BOmML.

Kienn TIBA BUMKOPUCTOBYeTbCS [YIsi CKIICIOBaHH:A JepeBUHY,
narepy, LIKipw, IPUK/IeIOBaHHSA OOTIMITIOBATTBHIX IUTiBOK,
JIeKOpaTMBHOIO IIallepOBO-LIapPyBaTOrO IUIACTMKA, a TaKOX TKaHMH 10
TlepeB'ssHUX fAeTaslen.

TTicna noJsriMepu3ariii 3'enqHaHHSI cTac BIITHOCHO
BOIIOHENIPOHMKHMM. BOHO BuxoguTh mocTaTHHO MilHMM. OCHOBHUM
HeIONMK - 30UTbIIeHHS >KOPCTKOCTI 3'€JHAHHS B MICIIi CKIEIOBAaHHS i
ITOPiBHSAHO [OBra cymKa (0a’kaHO IIifi HeBeJIMKMM TUCKOM Oim3bKo 24
TOIVH).

Cunmemuuni mepmopeakmubui xsei — Ile CHOUPTHI POZUUHU
pe3onbHO(OpMarTbAerinHol cMomu i ToriBiHUIOy THpas. Y pasi morpedn
BOHM PO30aBJISIOTECS €TVIIOBUM CIIVIPTOM.

Kite1 b®-2 i bd-4 cxIeroTh IIacTMacK i CKIagHi ItacTuku (Ha
OCHOBI (eHOT0pOPMaIBIEriTHNUX 1 cedeBMHOPOPMAIBAETIAHNX CMOJI),
HOJIIIPOIIUIeH, IONieTwiIeH, XiMiuHO oOpoOnenmv  droporiact,
mi"orutactit (Mapok I11C-1, I1C-4, ITXB-1, ITXB-2, I1Y-3), menysoin, ciony,
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IepeBuHy, daHepy, KapToH, marip, eOOHIT, KOpOK, OaBOBHSHI HITKW,
MeTaym (CTaIv, ajIfoMiHieBi i MinHI crutaBm) B pisHMX moemHaHHAX. He
TOKCUYHI.

Kienn b®-4 B nopiBusaxHI 3 xieeM bd-2 Mae OiIBIN ertacTVUHMUMI
KJIEVIOBUVI IIOB 1 IimBuineHy crivkicte mo BiOpamii. OOwnsa Kirel
BOJIOMIIIOTH BOMOCTIVIKICTIOIO, OEH30- MacCTWIOCTIVIKICTIO 1 Ha HMUX He
3aBOAUTHCS TPUOOK.

TemmepaTypa ekcruiyarariil kjlefo bd-2 sHaX0AUTHCS B MeXaxX Bif -
60 go +130°C. KieroBur IIOB CTiVIKMI B yMoBax 98%-HOI BOIKOCTi mpu
TeMIepaTypi o +42° C.

Kitert HaHOCSTE B ABa Imapy, BuTpara 1,5 — 2 r/aM? Ha OOMH IIap.
Binkpura BUTpMMKa KOXHOrO INapy Hpu KiMHaTHi TeMIepaTypi
IIOBMHHA CKJIaZIaTyi He MeHII 1,5 roz. 3aTBepKyBaTy Kilevl HeoOXimHO ITif
HeBEJIMKMM  TUCKOM. SIKIIO 3aTBepAiHHS BigOyBaTWMeThbCS IIpU
TeMniepartypi Bixg 140 mo 160°C, To MexaHiuHa MIlIHICTh KJI€VIOBOTO IIIBa
Oyme B 3—6 pasiB BuIlle, HDX IpWM TeMIlepaTypi 3aTBepAiHHs Bim 60 mo
130° C. BurpmmMka 11pu TeMirepaTypi cxitetoBanss Ouibin 140° C cxitaae 1
rof, a Ipy MeHIIIil — He MeHII 6 Tof.

Kstenn bd-4 mobpe mpaliroe B miamasoHi TemrmepaTyp Binm - 60 mo
+200°C, TOMy WIOTO HOITPHO 3aCTOCOBYBaTM TaM, e Moxe OyTm
HifBuIlieHa TemIlepaTypa, HallpuKIajl, U PyXOBMX BiICIKiB Mopeen
pakeT. HarocsTe v10ro B ABa mapw, surpaTa 1,5—2 r/am? Ha oguH map,
BiIKpWTa BUTPVMKa IIpY KIMHaATHIiI TeMIlepaTypi i HeBeJIMKIM TUCKOM —
24 rom.

Kienn b®-6 — comprosuit posumH deHoI0dOpMaIbIerigHol
CMOJIM 3 TIOJIiBIHIJIOyTUMpaseM, MMOM'SKIITyBadaMy i IDIacTUdiKaTopaMu.
Llen ket cxjleroe TKaHVHY, TIaIip 3 MeTali30BaHOIO IUIiBKOIO, TKAaHMHU 3
narrepoM i KapToHoM. Lleit Ki1evt moOpe BUKOPWCTOBYBaTH IIPV CTBOPEHH]
HapanlyTiB, y TOMY UM i TaJIbMiBHYIX.

Ilepen HaHeceHHAM KJI€I0 TKaHWMHY 3MOYYIOTH BOMAOIO i moOpe
BipkMaroTh. Ha 3BoJiokeHy IOBepxHIO HaHOCATHL ABa Iapu Kileko i
HpOCYIIYIOTh Ha IIOBITPi KOXKHMV IIap A0 3HMKHeHH: KiIenkocTi. Ilorim
CKJIIOBaHi IMOBEPXHi CITOJIy4YaroTh i HaKJIa/JaloTh Ha HUX Yepe3 3BOJIOKeHY
TKaHVHY ITpacKy, Harpita go temnepatypu 100—120°C. Yepes 10 — 12
CeKyHJI IIpacKy 3HiMaloTh Ha 2—3 CceKyH[M, IOTiM 3HOB HPUTUCKYIOTH i
TaK /10 TVX IIip, ITIOKM CKJIe0BaHi IIOBepXHi OCTATOYHO He BUCOXHYTh.

Kitenn B®-6 TakoXx eacTMYHMIL, BOIO-, O€H30- i MaCTVIOCTIIKWTA.
TemnepaTypa ekcIulyaTallil 3HaXOQUTECS B Mexkax Bif, —60 mo + 1200C.
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TepmMin 30epiraHms K10 B TepMeTVYHIN 3aKpUTilt Tapi 6 Micsis.
Burpata xi1eto 1,5 —2 r/nM? Ha KOXHWI Iap.

HenpumycTiMo 1ionayaHHs B KJleyl HaBiTh HeBeJIMKMX KUIBKOCTeN
BOJIL.

HBoxomnonenmui enokcuoHi kaei BUITYCKAIOTbCS ITPOMMCIIOBICTIO
TOTOBVIMM JI0 BXXMBaHHSL.

YV npopmaxy e xtenr EJI-5, mo HamOUIBII 9acTO BXMBAETBCS, SIKMUN
CKJIaJAE€ThCS 3 [JBOX KOMIIOHEHTiB: CMHTeTUYHOI CMOJIN i 3aTBepaHMKa. Bin
rotryerbcss TakuMm umHOM: Ha 100 wacTmH emokcupgHoi cMmomnu EJI-5
HeoOXimHO momaTut 6,5 YacTUH 3aTBepOHMKa. BaxxmBo mobpe nepeMiriaTtu
CMOJTy 3 3aTBepAHMKOM. Kiieit roTyIoTh HeBeJIMKMMM ITOPIIisSMY, OCKIIBKM
BiH Ipu KiMHaTHI TemmepaTypi npubmmsHo depes 40-75 xB moumHae
TBEPIHYTH i IIepeBeCcTM VIOr0 3HOBY B PilKmyi cTaH Oyie BXke HEMOXUIIVBO.
IToBompKeHHS 3 IIMM KJIeEM BUMarae oco0IMBol 00epesXKHOCTI, OCKUIBKYM BiH
B CTaHi IPUTOTYyBaHHA Cj1abo, ajle Bce TaKM OTPYWMHMUV, TOMY BaXJIVBO
nam'aTaTy, IO AiTAM IIpallfoBaTi 3 HUM MOXHa TUIBKM IIif] HarJIAIOM
KOTOCh 3 JOPOCIIVX.

OcHoBHI 3axomy Oesreky mIpm poOOTI 3 eNOKCHIHWMU KJIeSIMU
HaCTYIIHi:

- BCi omeparlil 3 IPUTrOTyBaHH:S i 3aCTOCyBaHHS KjlelB HeoOXimHO
OpoBOAWTII y BWUTsDKHIM madi abo izompoBaHoMmy 1 mobpe
BEHTWIbOBAHOMY IPUMIIlIeHHi;

-mwi Ticiasg  obpoOKM  Kilero, IO CTaB TBEPAMM pPeTesIbHO
NprOMparoTh MOKPOIO TaH4ipKOIo;

-poboui crom Tepen pobOOTOIO 3 EIOKCUOHWMMM  KIIesIMU
HaKpuBaTH TIallepoM, KU TTiCII BUKOPUCTAHHS YTUIIi3yIOTh;

-mpyu  poboTi oI KopwcTyBaTMCcS TYMOBUMM PYKaBUYKaM,
HepioAMIHO MUTH PyKM i 001U TEIIO BOMOIO i BUTHMPATU Pa3sOBUMU
pYLIHVKaMW;

- Opu3km cMorM, KiIelo i 3aTBepAHMKa, IIO IOTpaIUIv Ha IIKipy,
HeravHO BUHAJISIOTh MapJieBVM TaMIIOHOM, 3MOYEHMM alleTOHOM, ITiCiIst
4OT0 IIPOMUBAIOTE MIKipy MVJIBHOIO BOMIOIO;

- IpUVIMaHHA DXi Ha MiCIli IpUTOTyBaHHS KiTelo 3a00poHeHa.

Texwonoeii ckaetoBanns mamepiarif pisHi Ipu 3acTOCyBaHHI KiTeiB Ha
OCHOBI BoAuM (cTONsipHMUN, KaseiHosuit i IIBA), cuHTeTMUHMX KII€iB i
ETIOKCVIHOTO KJIEO.

INeprmoro rpymoro xielB MOXHa AoOpe CKJIeoBaTH [IajleKo He BCi
Marepiamn. o umcima goOpe CKIeIOBaHMX MOXHA BigHeCTV: IIarIip,
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KapTOH, TKaHWHy, IIKipy, HepeBuHy, dapdop i KomOiHamifo IImx
MaTepiaJlis.

Hpyroro rpymoro xieiB MOXHa CKJIeoBaTH OuIbIlle dMCIIO
MaTepiasiB (okpiM MetastiB). Lli kitei, SIK mpaBwIo, MIBUMIKOBVCKUXAOUI,
TOMY IIpV BUTOTOBJIEHHI MOJIeJIel 3pyUHi.

EnokcupgHmyi Kileyl CKJIeloe Mavbke Bce, ajle 3acTurae IIpu
temmiepatypi 20.25 °C mpotsirom 106u. VIoro 3acTOCOBYIOT TUTBKM TPV
CKJIEIOBaHHI JleTajslell BimmoBimaibHOro mpusHadeHHs. HeoOximmO
maMm'siTaT, WO eNOKCMIOHUI KiIer B TOMY BUIJISAI, B $AKOMYy BiH
OPOJAEThCSI, IPYU 3aCTUTaHHI CTa€ KPUXKNMM, a PY HarpiBaHHI — 30aTHU
posMm'sikimmyBaTvicd. it Toro, 1mo0 3agaTm HeoOXimHI MexaHiuHI
XapaKTepUCTVUKM CKJIEIOBaHHS, IIpM IPUTOTYBaHHI KiIel0 B HbBOTO
JIoAaoTh Ppi3HI HallOBHIOBadi. SIK HaIlOBHIOBaui MOXXHa BMKOPMCTOBYBaTHU
TYMOBWII VI, AJTIOMiHIi€BY IIYAPY, OpiOHI MeTaleBy OIVIKY, IIeMeHT i iH.

Kaenani 3'eonannsn

Kitemani 3'emaanHS BimHOCSATBCS 110 Hepo3OipHMX. [Tpn KiemanHi
HeoOXiZHO MaTM $K MiHIMyM pIBa Marepiayi, IO CHOJIY4aroTbCs, 1
3aKITenKy (puc. 5.12).

3axienku OyBaloTh caMoi pi3HOI popMmM, ajle B MOHETIOBaHHi
BUKOPWCTOBYIOTBCS 3aKJIEIIKV 200 3 HaIiBKPYIJIO TOJIOBKOIO 3, abo 3 Tak
3BaHOIO TOJIOBKOIO UEUEBUII 5.

TBepmicTe MaTepiasty 3aKiIerIoK 3aBXKay ITOBMHHA OyTu He Oibllle,
HDK TBepAicTh MaTepialliB, IO CHOJIydYaroThcs. B MopemoBaHHI yacTo
BVKOPWCTOBYIOTh 3aKJIEIIKM 3 aJIFOMiHif0 abo Mijti.

Hanbinein yxmBaHi 3aKkiIenky — CyIiyibHI. BoHM MaroTh niamerpn
WIIHAPOBOI YacTWHM Bif 2,5 MM mo 5 MM (depe3 KoxHi 0,5 mm). [lis
BUTOTOBJIEHHSI KJIETIAHOTO 3'€MHAHHS B MaTepiamax, $ki HeoOXigHO
3'€gHaTH, TIPOCBEPIIIOIOTE OTBOPY, AiaMeTp SIKMX HeoOxiZHO BMOMpaTm
Ha 0,1 MM Obiblite, HIX AiaMeTp 3aKIeNKW. 3aKIENKV IIPOIITOBXYIOTH
Uepe3 MaTepiany, IO CIHOJIy4YalOTbCs, 3a JIOIIOMOTOIO CHeIliaJIbHOI
OIIPaBKM 4, 10 SIKi¥1 yAapsI0Th MOJIOTKOM. /1711 OiTBII AIKicHOTO 3'eqHAHHS
HiJl TOJIOBKY 3aKjenKyu HigK/IaJaioTh TBepy IUIUTY i3 cHelliaabHO
BUTOTOBJIEHOIO IIOPOXKHMHOIO 7 mim Kaneiomok. Ilicis  1boro,
BUKOPUCTOBYIOUM OIIpaBKy 6, eHepriiHMMM ydapaMy  MOJIOTKa
PO3IUTIONIYIOTE BUCTYTIAIOUMY KiHeIb 3aKJIelKy, SKUM IpuiMaTiMe
dopMy BHYTPIIITHBOI ITIOBEPXHI ITi€l OIIpaBKM.
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Puc. 5.12. Cxema, 1m0 IOKasye IIpoIrlec 3 €QHaHHS IBOX JIMCTOBVIX
MaTtepiajsiB KiIenkoro: 1 i 2 - MaTepiajgM, IO CHOIYYarOThCH; 3 -
OWIHAPUYHA 3aKjlellka 3 HaliBKpPyIJIO TOJIOBKOK; 4 - ocimaHHsS
3aKJIeTIKK; 5 - 3aKjIellKa 3 TOJIOBKOIO UeueBUlli; 6 — oIpaBKa [JId HaJaHHS
HeoOXimHOI opMM TOJIOBII 3aKyenKy; 7 - TIHAKIaAKOBI IUIATU 3
IOPOXXHMHAMM IIifI TOJIOBKY 3aKJIeIIKIL.

5.1.6. O3100/1eHHsT MoesIen

O3pobiieHHst MopesieVt CKIaJAa€TbCA 3 HACTYIHMX —OIepariin:
IIIaKTIOBaHHs, NIUIipyBaHHSA, IpyHTYyBaHHS, dapOyBaHHS i jTaKyBaHH:
(3a moTpeboro).

HInaxatoBanna noBepxons TPOBOOUTHCS 3 METOIO YCyHEHHS Ha
HVUX HepiBHOCTeV, a TaKOX 3 MeTOI0 IIepBMHHOIO 3axWUCTy BUpOOy Bif
HaBKOJIMIIIHBOTO arpecuBHOrO cepedoBuIa. Bim Toro, #AKk sKicHO
IpoBefieHe INMNaK/IIOBaHHS IIOBEPXHi MOfelli, 3ajleXXUTh He TUIBKMU II
30BHIIITHIT BUIJISI, ajIe 1 JOBTOBIUHICTb.

JIKicTh MNaK/IIOBaHHA 3ajleXXaTHMe dK Bif] SIKOCTi MaTepiaily, sSIKVM
IIIaKJIIOIOTh OBEPXHIO, TaK i BiJl MPpUIIOMiB HaHeCceHH: 11 Ha IIOBEPXHIO.

ITaxyTb0BKY TiIPO3AIIAIOTECS 3aJI€XKHO Bill OCHOBM i MOXYTb OyTM
nenTtadprasesumu 110, xanidompaMMU KO, nepxiopsinitosummu XB,
HiTpouemtonosHymmu HII, anxumgHo-cTuponosumu MC i emOKCHMIHUMU
EIIT [16].

Kpame Bcroro BUKOPMCTOBYBaTM TOTOBI  JBOKOMITOHEHTHI
aBTOMOOUIBHI IIAKIIiBKM. BOHM BMKOPWUCTOBYIOTBHCS HAMOUIBII YacTo B
OpaKTUIL MOIesli3My, OCKUIBKM € IIMBUIKO 3acTUTamumMmm i 1obpe
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00pOoOIISAIOTEC HaXOadHOIO MIKipkoro. /[lobGpe 3apekomeHmyBaia cebe
nomiedipHa ABOKOMIIOHEHTHa aBTOMOOUIRHa mmmaxitiBka 11E-0052. Bona
BOJIOZIi€ XOPOIIIOI0 anresicro 3 OIIBIIICTIO MaTepiasliB, IMBUIOKO TBEpAHE i
HpeKpacHO NUTidyeTbcs «MOKpUM criocobom». Kpim Toro, 151 mimaksiiBKa
IIpOJIa€ThCs B HeBeJIVMKMX po3dacoBKax: MeHIa 3 Hux — 150 T.

IIInaxiniBKy TOTYIOTh HEBEJIMKMMM IIOPLigAMM  BiIIIOBIAHO 10
iHCTpyKIIil mo 3acrocysaHHIo. Ilopiril mosmHHI OyTm Takmmm, mob ix
MOXHa OyJl0 BUKOpWCTOBYBaTM mnporsaroM 4 - 6 xswinH. lle wac
3acTMraHHs IIPUIOTOBaHOI IIIAKIiBKM HpM KiMHaTHII TeMIlepaTypi.
ITosHe 3acTuraHHsA Opu KiMHATHIN TeMIepatypi ckiagae 15 - 30 xBwimH.
ABTOMOOTPHI ~ IMMMaKIiBKM  [J00pe  CKPIIUISIOTBCS 3 [IePEBOM,
CKJIOIUIACTMKOM, He3abapBileHMM MeTaloM. AJle IX He MOXXHa HaHOCUTV
Ha I'pyHTOBaHi i Opy/IHi HOBepXHi.

II1ipoBKY TIOBEPXOHB, $Ki 3allIaKIIOBAI  aBTOMOOUIBHOIO
IITIaKTiBKOIO, Kpalle BChOTO BUKOHYBaTM «MOKPWM» CIIOCOOOM - 3
BUKOPWCTaHHAM BOIOCTIVIKVIX IIKipPOK, PSICHO IOIMBaO4y 00pobsoBaHy
IIOBEPXHIO BOIOI0. [Ipu 1boMy $KiCTh BifnnridpoBaHMX IIOBEPXOHB Oyie
HaVIKpalIoxo.

I'pynmoBxa noBepxons poOUTHCS [JIst TOTO, 100 IiAroTyBaTH 1i O
dapOysannsa. [ koxHoro copry dapbu, sKkuM IependadaeTbes
dapOysaty, BUOMpaeThCs BiITIOBIIHMYI MaTepiasl IPyHTOBKIL.

[pyHToBKU MOXYTh OyTn peronosumm PJI, miidranesumm T'D,
neHTtadrasiesuMm [1D. DeHOIOBI I'PYHTOBKM BUKOPWUCTOBYIOTHCS IS
IPYHTOBKM IIOBEpXOHb 3 HM3BKO BYIJIELIeBUX CTaJler 1 JepeBuHU,
ridTasieBl - MeTajleBUX i1 [epeB'sHVX IIOBEpXOHb I 3abapBiIeHH:
pisHUMM  emaisiMu.  IleHTadTaseBi TIPyHTOBKM IIpM3HAuYeHi IS
I'PYHTOBKM fiepeBa, BUpPOOiB 3 BUCOKO BYTIJIelleBOl CTasli i YaByHiB.

MoperticTv IITMPOKO BUKOPVCTOBYIOTh aBTOMOOUIBHI I'PYHTOBKM B
aepo3osbHiN ymakosili. Lle gocratHBRO 3py4HO, ajse BMMarae ocoOIMBMX
YMOB IIof10 Oe3Iekw Ipollecy HaHeCeHHs I'PYHTY Ha IIOBEPXHIO.

DapbyBanna modeseil HOBOAUTHCS IIPOBOAUTY 110 dacTuHax. Crrifg
BMOMpaTy MIBUAKOBUCUXaO4i dpapOu i j1akm, Hampukiiajg HiTpoemarn i
HiTportak Mapok HII. ®apbysanHHs Kpallle BCROTO IIPOBOAWTH 3a
IOIOMOTro0  myibBepmsaTopa. OpmmH 3 BapiaHTiB caMOpOOHOrO
IIyJIbBepu3aTopa HaBedeHo Ha puc. 5.13.

OcHOBHUMM [leTaJIIMU IIFOTO IyJIbBepu3aTopa € dpapbosabipHa 5 i
HoBiTpoHarHiTaJIbHa 6 TPyOKM, posTamoBaHi mif kyrtoMm 90° ommH A0
omgHoro, mpudoMy ¢apOos3abipHa TpyOKka po3TamroBaHa BepTHKaJIBHO i
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IOOBXMHA Ii Bimmosigae BucOTI Iwismky misg dapom. Hdiamerpm poboumx
oTBOpiB y 000x TpyOOoK ckiamaoTe 1,25 MM. Besa pemrra  merastent
Hnpv3Ha4YeHa I YTPUMMaHHS IIMX TPYOOK B IIOJIOKEHHI, IPW SKOMY
Hpoliec po3mwIroBaHHA ¢apbu Oyre sxkHavkpamyM. [TopiTpoHarHiTaspHa
TpyOKa 6 3a JOIIOMOTrOIO ITaHra 8 3'€JHY€ETHCS 3 CUICTEMOIO TUCKY ITOBIiTpSL.
Taxoro cmcremoro Moxe OyTu KomIipecop abo, sk Iie IlepembadacTbCsa B
JaHOMY BWIIaAKy, OaJloH Kojleca Bif aBTOMOOUIS, B SIKMII 3a3faleriab
HakKa4yaHe mHOBiTps g0 Tucky npuboimmsao 0,2 MIla. s 3pydsHOoCcTi
KOPUCTYBaHHS 1M (papOOpo3IIIoBaYeM Ha IUIAHTY 8 BCTAHOBJIIOETHCS
3aTBOP I TIOBITPS, SIKUM BiIKpUBa€EThCH IIiJ1 yac posmwioBaHHs. OmHOTo
HaKadyBaHH:I OaJIOHy Bif, JIETKOBOTO aBTOMOOIIS BUCTadae Al TOTO, 1100
odapOysaTi mOBEpXHIO IUIOIIeo Ipnbi3Ho 0,5 M2.
4 5 6 7 8
ANEEAN | / / Puc. 513. KoHcTpykiist camopoOHOTo
dapbormrynpry: 1 - wrsamKa mrs dpapou; 2 -
TBUHT CTATYBaHHS XOMyTa; 3 - TIBWHT
| Q  (pikcamil postamyBaHHS ¢apbo3abipHOL

2 s TPYOKM I10 BepTUKaJli; 4 - KpOHIITEVH s
10 sakpimwienns dap6osabipHoi TpyOKu; 5 -
1 N dapbozabipHa TpyOKa; 6 -
) " HOBiTpoHarHiTaJIbHa TpPyOKa; 7 - TBUHT

12 KpiIUIeHH: ITOBITPSHOTO PO3IIUIIoBaYa;
8 - IUIaHr, IO CIIoJIyYae TPyOKy IOBITPSHOTO PO3MWIIOBaYa 3 CHCTEMOIO
TUCKYy TIOBITps; 9 - OonT KpilvleHHS KpoHInTenHa dapbozabipHoi

TpyOxms; 10 — ocHOBHa cTivika; 11 - TBMHT KpilUTeHH:S XOMyTa 10 OCHOBHOT
criiky; 12 - xoMyT 1y KpirwreHHS dpapOoposmwioBa4a Ha IV
TUISAIIKY

Y mpomaxy e pisHOMaHIiTHI dapOu B aepos3onpHin ymakosmi. [Tpn
B1OOpi Takmx papd HeOOXiTHO BpaxoByBaTH, III0 BOHVI IIOBVHHI MIBVIKO
BUCUXATV, He BUMaramoudy MOpW IboMy HarpiBy. IHaxie TexmHosorisg
dapOyBaHHS 3HAYHO yCKIIaJHIOETHCSI, OCKUTBKM IUIS CYIIKM 3a0apBiIeHmx
BUpODOiB HeoOXiZHO MaTu TepMomKad 3 TeMIepaTypolo Harpisy
npmommzHo 90°C.

IMounnaTnt 3abapmiieHHs Tpeba 3 ObIBII cBiTMX TOHIB. JliHii
po3fisly KoJbopiB Kpallle BCBOIO POOUTM 3a [OIOMOTIOK0 Pi3HMX
CaMOKJIEIOuMX IUIBOK abo BUKOPWMCTOBYBaTM 3BUYAVHY i30JIAIiTIHY
CTpiuKy.
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SIxmo  3abapBileHHSI HpPOBOOUTBCS He HiTpodapbamm, TO K
MaTepiaJl UI  PO3[AUIeHHd  KOJIbOPiB MOXHa  BUKOPUCTOBYBaTU
camokitetody mwiiBKy dpipmm ARACAL, sika IMpOKO BUKOPVICTOBYETHCS B
pexIaMHMX LIUIAX i IIpoJIaeThbes B crelliali3oBaHMX MarasuHax. 1 muiiBka
obpe BUTATYETbCS i HEIO 3PYyUYHO POOWUTM JIiHIIO PO3OUTy HaBiTh Ha
IIPOCTOPOBO-KPMBOJIIHINHMX IOBepxHsax. Kpim Toro, 1mg IviiBka
OpeKpacHO PLKeTbCS 3BUYAaVHMM KaHIEJIAPCBKMM HOXeM, TOMY BCi
HETOYHOCTI IIPM IIbOMY MOXYTb OyTWM BUIIpaBJIeHi ITOPiBHSHO Jierko. Y
pasi HeBaui IUIBKy MOXHa JIETKO BUAAJIWUTU 3 IIOBEPXHIi i IIOBTOPUTU
cripoOy. KpiMm Toro, 3 camoxserouoi kosboposoi rwiiBkm ARACAL 3a
TIOTIOMOTOI0 KOMIT'TOTePHMX TeXHOJIOTiI MOXKHa BMpi3yBaTy HeoOXimHw
MaJTIIOHOK i IIepeHecTH TI0To Ha 3abapBiIeHy ITOBEPXHIO i TaKMM UMHOM
CTBOPUTW Ha IIOBepXHi MopesIi sIKi 3aBrOJJHO KOJIbOPOBi y30pW, Y TOMY
4Tl 3 BKITIOUeHHAM OYKB i nudp.

PobGotnt 3 rpynTyBaHHS i papOyBaHHS CJTif MPOBOAWTH B IOOpe
IIPOBiTpIOBaHOMY IIpMMIIIIeHHI abo y BUTSDKHIN Imadi. 3acTocoByBaTi B
LIbOMY IIpUMIIlleHH] BiIKpWUTWU BOTOHB KaTeTOPUYHO 3a00POHSETHCSL.

5.1.7. BuroroByieHHs KOJIiC IJ1 aBTO - 1 aBiamomesien

Korteca MoxyTb OyTH six camopoOuvmm [23], Tak i kyrosarumm. Y
pasi, KoM BUKOPUCTOBYIOTBCSI KYIOBaHi Kojleca, YMOBY CTPOTOTO
IIOTPUMAaHHS MacITaly iHozi MOoXke He OyTH BMKOHAHO.

CaMopobHi Kojleca 3 IarepoBVIMM OMCKaMV 3aCTOCOBYIOTBCS VIS
nerkux wmopenent (puc. 5.14). Ix s6uparors 3 danepamx kiens (1 —1,5
MM), TIIarlepoBux abo [epeB'ssHMX MarouMH. [JMCKM Id  HUX
BUTOTOBJISIOTH 3 IIIUIBPHOTO TIAIIEPY i HIPUKIIEIOI0TH 3 000X OOKiB.

IIrammioBaHi Koseca 3 memysoiny (pvic. 5.15, a) 3aCTOCOBYIOTh ISt
MogesieVl BCiX TWUIIB; BOHM BOJIOMIIOTH BEJIMKOIO MIIIHICTIO i HPYXKHICTIO
IIOIi0HO M'sidy IS TPY B IIiHT-TIOHT.

Korteca 3 rymoBuMmm OasioHamMu yIsi My3emHMX abo Airoumx
Monenenn (puc. 5.15, B) BUIOTOBJISAIOTH TOYIHHAM abo TrapsumMM
IIpecyBaHH:IM 3 ITOJaIBIIIOI0 BCTaBKOIO 000da abo MaTOUMHIL

OOomy i MaTounHM KOJIiC, HaIIpMKIIam, MOMeJIell JITaKiB cTapmx
KOHCTPYKIIil, B SKMX B OUIBIIOCTI BUIIAAKIB 3aCTOCOBYBAaJIVICS CIIWILI,
TOYaTh 3 MeTasly, CBePIUIATh OTBOPM IIifl CIIWIIi, sIKi poOJIATh 3 TOHKOIrO
ZIpOTY.
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nepepis

@)

AACE, KOHWC nepepis el =Tele]
KineLe ’
(hanepa) (BaTrMaH) : Koneca y 3E0opI
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b= MATOHKHE ;}
L Y MATOHMHA BUTOYEHA s nanepy
I 3aepesa L=
o
cTanans

CHNASAAHHA Konic
Ha cTaneni

Puc. 5.14. BurorosiieHns Kostic 3 dparepmu i narepy

Puc. 5.15. OG'emni koseca: a - 3 Henyioigy; 6 - 3 BUKOPMCTAaHHAM
MOKYITHMX TIOPOXXHMCTMX TOPOBUIHMX TYMOBUX BUPOODIB (HyTHKM); B -
BUT'OTOBJIEHI ByJIKaHi3alli€lo TyMu B IIpec-popMax
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3acTrocyBaHHS TYMOBUX OaJIOHIB Ha [ifoumx (JITAlO9nX) MOHEITSIX
3aBXIM Oa’kaHO depes IX Iy’Ke IIHHY BJIACTVMBICTD - IIOM'SIKIITyBaTV yAApy
BiJl HepiBHOCTeV IPYHTY, a TaKOX IIOIITOBXM MpPU IIOCajlli Mopesen
JITaKiB.

1g BaXKMX Mozesiert OajloHM MOXKHa BWIOTOBUTHM CIIOCOOOM
ByJIKaHi3aIil Tymu B mmpec-dpopmax [23]. Lli xoseca mirHi i BUTpUMYyIOTH
BeJIVIKi HaBaHTaKeHH.

I'ymoBi 0OasloHM 3acTOCOBYIOTbCS — SIK IS Aif0UMx, TakK i s
creHzi0BYIX Mopeient. [Ipu BuroTosieHHi caMOpOOHMX HafyBHMX OasIoHiB
IUIs X HallyBaHHS Ha BHYTPIIIHIV IIOBepXHI pOOJIATh HPWIMB ILISXOM
BUCBEp/UIIOBaHHS ~OTBOPY y BHYTpPIlIHIM dacTMHI Hpec-popmu.
ITpokorooTh IPWIINB TOJIKOI0 MEIVYHOTO IMIpUIa i 6aJIoH HagyBaloTh
yepe3 TOJIKy 3a JIOIOMOIOIO BeJlocuIleqHOro Hacocy. Komm rosky
BUVIMaIOTh, IIPOKOJI 3aIIOBHIOETHCS TyMOIO, 3a0e31edyoun, TaK/UM UIHOM,
repMeTHM3allifo IIOBITpA ycepennHi OasoHa.

i1 Kojlic MOTOpPHMX Mofejlell MOXHa BUKOPWUCTOBYBaTu
CTaHJApTHI IyMoBi OajoHM, IO IIPOHAIOTECS B anTeKaX, TaK 3BaHi,
nymvuku (puc. 5.15, 6). Lli Oayrorm OyBatoTh pisHWMX po3Mmipis, aie
BUTOTOBJIIOTECA TaKOXK 3 IPWIMBOM [l HaKadyBaHH: IIOBiTpAM 3a
JIOIIOMOTOIO TOJIKVM MeAVYHOTO IIITPUIIA.

Hocsimueni MoperticTv I OOTpWMAaHHS MacIiTady Momermi i
OiTBIIION TOCTOBIPHOCTI ITPY BUTOTOBJIEHHI CTeHOBVX MoflesleVl BBaKaloTh
3a Kpalle Bce-TaKM  BWUIOTOBJIATM  INMHM  KOJIC — caMOCTiVIHO,
BUKOPWCTOBYIOUM BJIaCTMBOCTI CMpOI TI'yMM BYJIKaHi3yBaTucs, TOOTO
3MIiHIOBaTM CBOI BJIACTMBOCTI IIifl JIi€f0 TemIlepaTypu. 3a JOIOMOIOI0
ByJIKaHizallii cupiit ryMi OOHAlOTh 3HATHICTH yTpuUMyBaTv ¢opMmy i
30epiraTyt HOCTiNHICTE i3MKo-MexaHiuHMX sKocTer. Yac BysIKaHisalii -
Bixg 30 mo 40 xB.

15t mopoxxHMCTIX OaTOHIB HeoOXigHa cIlellialbHa TyMOBa CyMiIlI,
a IyI MOHOJTITHMX - MOXKHA 3aCTOCOBYBATV OyIIb-sIKy CHPY TYMY.

ITocninoBHicTE omepalliyi Ipy BUTOTOBJIEHHI JIMTMX MOHOJIITHMX i
HHOpOXHUCTVX OastoHiB HactymHa (puc. 5.16). Cupy rymy ykiagaroTb B
HVDKHIO YacTMHY IIpec-popMM 5 3 TaKMM pO3paxyHKOM, ITo0 1 00'emy 3
JledKVM HaJJIUIIKOM BUCTadMJIO Ha 3allOBHEHH: BEepPXHBOI ITOJIOBUHKM
npec-popmmu 3. Ilpm BUrOTOBJIEHHI IIOPOXHMCTMX OaJIOHIB IIiCiIA
yKJIaJaHHs CUPOI T'yMM B HVDKHIO Ipecc-pOpMy BCTaBJISIOTh BKIIAAWII 4.
ITorim o0OumBi MONIOBMHKM Ipec-pOpMU  CKIIafaroTh, 3a3fasierifgb
OOTHMCKYIOTD IIifl TBMHTOBMM IIpecoM abo B jlemarax i mimirpisaioTs 1o
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temmrepatypu 100 — 140°C. I'ymoBa cyMiIll Ipu LBOMY PO3M'SIKIITy€ThCS,
npuabasae TeKYUicTh i HayMIIKY rymMm 1 1o KaHajax B pec-dopmi
BUXOOATh Has3oBHI. OT YoMy BXe B TOTOBMX BMpODax 3'SBIISIOTHCS
«BycMKM» 7 abo obmom 6. Ilicig 1mporo mpec-dpopMy OCTATOUHO
OOXMMAIOTh CTPYOIIMHOIO 1 TOMIIMAIOTh B MydesabHy IIid 3
Temnepatyporo 140 —143°C.

IMicrta By7KaHizalil npec-popMy i3 CTpyOIMHOIO OXOIOMXKYIOTH i
roTouyl GajioH BuUVIMalOTh. IIpaBWwIbHO ByJIKaHi30BaHa I'yMa IIOBMHHA
OyTu elacTMYHOIO i IPY>XHOIO. SIKIIO MOKpUIIIKa abo JmTHy OaJioH mpwu
pO3TATaHHi IX pyKamy IIOTaHO BiTHOBJIIOIOTH CBOIO popMy abo IOMITHO
JINIIHYTH 0 PYK, Ile 3Ha4uTh, 110 ByJIKaHi3allid He JloBelleHa J0 KiHIIM.
SIKIIo TyMa, BUTATHYTa 3 IIpec-popMy, BUSIBWIACS KOPCTKOIO i KPVIXKOIO,
TO Ile yKasy€ Ha [Iy’Xe BUCOKy TeMIlepaTypy B Iledi abo 3aiBuil dgac
ByJIKaHi3allil.

BuroTosieni y Taxuit CIIOCI0 TIOKPWMINKM MajIo Bifpi3HSIOTBCS 3a
BUIJISAZIOM i BJIaCTMBOCTSAM Bifl (pipMOBUMX KOJIiC.

Inoni B rymMoBux HeTaysix BUXOASATH IIyCTOTM — PaKOBMHU abo
mye ToBcTM oOsont. Llent Hemoik MoxHa JIiKBiTOByBaTi, 3poOuMBIIM B
Kpasix (popMy KaHaBKM ITepeTMHOM 3X5 MM [IJIsI BUXOY HaJIUIIKIB TyMU,
a B MiCIIX CKYITYeHH: ITOBITpsl — nepeTnHoM 1x1 mm.

Puc. 5.16. TexHosoriuamin
Ipoliec BUTOTOBJIEHHS IITNH
KOJIiC ByJIKaHi3alli€l0 TyML:

a — BUTOTOBJIEHHST MOHOJTITHOT
IITMHV; O — BUTOTOBJIEHHS
IIOPOXXHUCTOI IIVHW;

1- BUTiIKaHHA HaUIUIIKY TYyMW;
2 - cupa ryma; 3 - BepxHs
mpecc-popMa; 4 — BKITAANIIL

5 - HIKHA HIpecc-dpopMa;

6 - BYCUKM Y BUTOTOBJIEHUX
MOHOJIITHMX IIT/HAX;

7 — 00671071 B IOPOXKHUCTYIX
IIMHAX
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5.2. BuroToBieHHs MofesieVi Ha3eMHOI0 aBTOTPaHCIOPTY

151 BUTOTOBJIEHHS MOfIesli Ha3eMHOT'O aBTOTPaHCIIOPTY HeooXimHo
4K MiHIMyM, 3HaTu 1i HOpu3Ha4YeHHd 1 KOHCTpyKIUiro. g momyky
paiioHaIbHOI KOHCTPYKLII Kpalle BCbOIO O3HAVIOMUTWCS 3 JKeperaMu
iHdopwmarlii, HanpukiIag, 3 MaTepiaslamMu XypHaiy «Momerict-
KOHCTPYKTOp», B SIKMX MOKHa 3HaAWTV MOl Bill HaMIIPOCTIIINX,
HarepoBux, A0 CKIAJHININX, KepOBaHMX 110 paio.

5.2.1. Moaess TpaKkTOpa U1 MO EJIiCcTiB-II09aTKiBIiB

Ha pwuc 5.17. HaBemeHo marepoBy Mopesib Tpakropa. Lls momesib
IOCUTh IIPOCTa y BUIOTOBJIEHHI i Mo)Xe OyTuM peKoMeHIOBaHa IS
BUTOTOBJIEHHs MOJIOAIIVMIM IIKOJIIpaMM  CIOYaTKy B CTeHJOBOMY
BapiaHTi, a IIOTIM y Mipy Ipma0aHHSA JOCBiMy MOeTIOBaHHS IIsI MOMEITb
MOXKe OYTM «OXVMBJIEHa» IIUISIXOM BUKOPWMCTAHHS eJIeKTPUIHVX ABUTYHIB
3 BiITIOBiTHOIO MexaHiYHOIO Iepefadero Ha KOXKHY 3 I'YCeHWIIb.

Morenp TpaKTopa BUIOTOBJISIEThCA 3 KapToHY (metasti 1, 2, 41 5) i
IIUTBPHOTO TaTiepy (BCs pelTa AgeTasert).

XomoBa wacTmHa Tpakropa (puc. 5.17.) cxiIamaerscs 3 pamu 2,
Bellyunx 4 i BegeHMx 5 KOJIic, a TaKOX I'yCeHUIIb 3.

Ha puc. 5.19 i 5.20 mpuBoguThcsi po3ropTKa OCHOBHUX HeTaient
TpakTopa. 1151 Toro, mo06 moOyyBaTit BUKPIiVIKM VX AeTajlerl, pUCYHKNU
CJTif, TIPOIIOPIIITIHO 301ThIMTI. MacmTab 301TbIIIeHHS MOXKHA BU3HAYUTI
3a KOHTPOJILHVMU PO3MipaMyl, ITpUBedeHMI Ha IIMX PUCYHKaX.

Puc. 5.17. IlanepoBa Momesib
TpakTopa: 1 - KpuIlika pamu;

2 - pama; 3 - TyceHUIIs;

4 - Bemyue KoJieco; 5 - BefleHe
KOJIeco; 6 - KOpITyC TpaKTopa;

7 - xabiHa; 8 - BuxyIOIIHA TPYOa;
9 - dbapa

273 4'5

Pamy BuxonytoTe y Bumrni kKopobkm. Kopobky posmipom
125x56x28 MM pobrare 3 KapToHy 3aBToBmikM 1,0—1,5 MM s
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HiZIBUIIIEHHs JKOPCTKOCTI Kpal paMy BifrOpTalOTh BCepelMHy Ha 5 MM,
Hagpizalouy KapTOH HOXeM IIo JIiHil TlepermHy (i3 cTOpoHM,
IPOTWIEXHIV ITIepeTrHY).

Kpuriky pamMmmu 2 BUTOTOBJISIOTH 3 KOJIBOPOBOTO (HaIIpMKIIAm,
KOPWYHEBOro) KapTOHy 3aBTOBIIKM 1 MM. Taka ToBIIMHa BUOpaHa TOMY
III0 paMa € OFHOYACHO i IUTaTdOopMOIO, Ha SKill pO3TaIlloBaHMM KOPILyC
TpakTopa 6 i kxabima 7. IIlo6 kpwilika IMUTBHO 3aKpMBaja pamMy, HIpu
PpO3MITIII paMy KIagyThb BBepX IHOM Ha JIMCT KapTOHY i oOBOOATH Ii
KOHTYp TOHKO 3arocTpeHmM ojiBleM. [liciig mporo poOisTe posMiTKy
KpaiB KPUIIKYM, TPUIIYCKaOUM 3 KOXHOIO i3 CTOpiH 1o 15 MM. 3aroTiBky
3rMHAIOTh IO JIHIT i cKIeooTh. IIOTIM CKIEIOI0Th 3 KOJIBOPOBOTO
(HampMKIIaZm, OpaEkeBOTO) WIUTHPHOTO Iamepy Kopiyc, KabiHy, dapu i
suervleHHs. CKjIafjaHHS IIOJISTa€ B CKJIEIOBAaHHI CIIOYaTKy KaOiHM 3
KOPIIyCOM, a TIOTIiM Bce I1e IPUKITEIOE€ThCS A0 KPUILIKM PaM.

Jkimo Mopmens He [itoda, To Beaydi 4 i BegeHi 5 Koseca
BUTOTOBJISIIOTHECS. OJJHAKOBO: CIIOYATKy 3 KapTOHY BUIOTOBJIAETHCS VICK
ZdiaMeTpoM 42 MM, Ha KUV HPUKIEIOETHCS TallepoBa IMMHA Y BUIISAML
IIOPOXXHMCTOTO IWIiHApa aiameTpoM 38 MM i 3apBuinkmu 25 MM. Bee 11e
HaKJIEIOEThCSL Ha iHINMI OMCK, BUTOTOBJIEHUI TaK caMo, SIK IOIepenHirt.
Ockinbkn avickm Girtblie 1o miaMeTpy, HiX IIMHA, TO KOJIeCO BUXOOWUTH 3
H6oproM 2 MM. BopT moTpiben 1 TOTO, MO0 T'yCeHMIIS yTpUMyBalacd Ha
KoJIeci.

I'ycenmtti 3 BupisytoTs 3 mamepy mmpuHoo 20 MM i cxiterorors. Ha
30BHIIIHIO TIOBEPXHIO CTpiukKM TyceHWIIi depe3 piBHI BifcTaHi
HPUKIIEIOIOTh BiIpi3KM CipHMKIB - TaKMM YMHOM IMIiTYyIOTb TpaKu
TyCEeHMUITb.

Mopeinsb TpaKTopa MOXHa «OXXVIBUTW», TOOTO 3pO6I/ITI/I 11 irovoro,
OpUYOMYy BOHa 3MOXe IIPV LIbOMY He TUIBKM pyXaTWcsl «BIleped-Hasam»,
asie i poOUITY HIOBOPOTML.

1T «OXWBJIeHHS» MoOferli Kojleca Tpeba 3poOWTM TaKmMM, IIIO
obepTratoTbcs. [ IbOro KOHCTPYKIIiIO Kojlic HeoOXiHO JooIIpaltoBaTi
BifgnosinHO A0 puc. 5.18. BcraHOBIOIOTECS OCi Koutic 4, 11, mBa eeKTpudaHi
OBUTYHW 3 1 BUTOTOBJISIIOTBCA peMiHHI Ilepemadi 8§ obepraHHS Bin
ABUTYHIB JI0 TIepeIHiX BeJTyunx KOJIicC.
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Puc. 5.18. KoncrpykrueHa
KiHeMaTM9Ha cxeMa
OpUBOJIA MPOBIHMX KOJIiC
I1aItepoBOi MOJIeIIi TpaKTopa:
1 - ryceHms;

2 - BaJI eJIEKTPOIIBUTYHa;
3 - eJIeKTPOABUTYH;

4 - Bick 3aIHIiX KOJIiC;

5 - 3a/1HE KOJIEeCOo;

6 - 1manba; 7 - ravika
KpiIUIeHHs KoJleca;

8 - IIKiB peMiHHOT
epenayi; 9 - epeHe
Befyde Kosteco; 10 - Bich
IepeIHbOro Kojleca

Puc. 5.19. Posroptka pamu 5.20. PosropTka pamu (IIpOIOBKeHHs)
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ITiciia Toro, sixk BUroTOBJIEHA BCsA pelllTa AeTajlell TpakTopa, iX
HeoOximHO modapOysatn. Temep MoXHa IIPUCTYIWUTW A0 CKIaJaHH:S
MOJIEJTi.

1 ocert Koiic A0 JHa paMM IPVKPIIUIOOTH OBl TpyOkKm 3
BHYTpIllIHiM miamMeTpoM 2,5 MM 1 3aBOOBXKM 56 MM, BUTPUMYIOUU
Bigcranp MK HuMM 105 mm. TpyOxm 3akpimwmoroTs Ha AHI paMu OyAb-
KM criocoOoM, 3abesmedyoun IIpM IIbOMY IX HepyxoMicTe. Ha KiHITSIX
LMX TPYyOOK 3a3asierinb Hapi3yloTh BHYTpIlIHIO pi3sOy M3 Ha rimbuxy
10 - 15 mm.

Hopobka Kojic 1oysArae B TOMYy, IO Ha BeIydoMy Kojleci
HeoOXiTHO BUTOTOBUTY IIKiB 11 Ilepenadi obepraHus (puc. 5.18). Tomy 3
KapTOHY 3aBTOBIIKM 2 MM BUTOTOBJISIOTE JOATKOBUM AUCK 7 AiaMeTpOM
38 MM, KUV OPUKIEIO0Th A0 KoJjleca, a MOTiM A0 HbOTO IPUKIIEIOIThH
IaucK npotu criany aiamerpom 40 mu. ITIKiB 11 mpuBoOIy KoJleca Bif, Basty
€JIEKTPOJIBUTyHA - TOTOBWIA.

I1To6 Bci myckm Korteca OysIM CIIBOCHI, TIpM CKJIEIOBAHHI IX IIeHTPU
dikcyrors mmmIpKoro. Ilicims ckieroBarHsS pobiiaTe oTBip min Bick. 11106
OTpMMAaTH «3auelli», Ha MIVHY Kojleca HaKJIEIOIOTh IIMATOYKM CipHUKIB
3aBOoBXKm 20 MM 3 BincranHio 13 — 15 MM onuH Bin omHoro. Bemeni
KoJIeca BUTOTOBJIIOTH IIOAi0HO BemyunM, ajte Oe3 mIKiBa A1 IPVBOMIY .

I'ycenmii Tex HeoOximHO TIepepobutn. B siTeparypi, HampukiIa,
[85], mporoHyeThCs 3podwUTH iX 3 TOPPOBAHOTO IaKyBaJIbHOIO IIaIlepy, a
100 BOHM IIPY Pyci He pO3TSTyBaIVIC — IPOIIOHYEThCSI HaK/IeITH Ha HMX
i3 30BHINIHBOI CTOPOHM CMYXKY LIMIapKOBOTO Iarepy. MoxxHa
BUTOTOBUTM TyCeHMIIi 1 3 TKaHMX MarTepialiB, a $K Tpaku
BUKOPVICTOBYBATM BiIpi3KM CipHMKIB, NpMIMTI ab0 IPUKIIEEH] 10 HUX.
TyT Gararo BapiaHTiB.

IIpn cxlajaHHI XOmOBOI YacTMHM HeOOXiZHO BWMKOHATM esKi
oIlepaliii.

IITo6 xosteca He 3icKaKyBaJM,, BOHM BCTaHOBJIIOIOTBCS Ha OCi,
BUKOHaHi y BUIJISAM] HIIMILOK 3 He Hapi3aHOIO cepelHbOIO IOBEepPXHEIO
3aBHOBXKM 26 MM. MiK pamoro i KoilecoM HeEOOXiJHO BCTaHOBUTM
KOMITEHCYIOUi IIaviOw, BUCOTa SKMX AJT IIepedHixX Kojlic piBHa 1 MM, a s
3agHix - 7 MM. CHoyaTKy BKpy4YyIOTh INIWIBKKM, IMOTIM Ha HUX
BCTaHOBJIIOIOTH KOMIIEHCYIOUi IIarion i Ha/isiraloTh K0JIeco, a I11od BOHO He
XOOWIO B3[OBX OCi, Ha IINWIBKY i3 30BHIIIHBOI CTOPOHM Kojleca
HaJsraTh Mandy 3aBTOBIIKM 1 MM i HaBepTaroTh Taniky M3. 11100 rarika
He BifIKpyuyBasiacs, il Tpeba 3aKOHTPUTMN.
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Ho OoxkoBMH paMy MK TpyOKaMw IS 3aKpilUIeHHS ocel
IIPVIKPIIUIIOIOTH [IBa €JIEKTPOABUTYHM 3 TaK, o0 IX Baj BUCTyIIalM B
pisHi OOKkM KopoOwm depe3 orBopu B HboMy Ha 10 - 12 mm. Twm
eJIeKTponBUIyHa - BciM Bimommmt [I1-2. 11 yTBOpeHHs IIKiBa Ha BaJjiu
IBUTYHIB IiaMeTpoM 2 MM HafAraloThb BiIpi3KM HIlleJIbHOI TyMU
3aBOoBXkM 8—10 MM, a Ha KiHII HIpPUKIEIOOTs OOMeXyBadi It
IPUBOAHOIO PeMiHIlI MWPUHOIO 2 MM. SIK IpUBIIHMUI peMiHellb MOXXHa
BUKOPUCTOBYBaTH ITaCOK MarHiTOOHA BiAIOBiTHOT JOBXMUHIA.

3ynuHMMOCS CIIOYaTKy Ha YyIIpaBIiHHI MOAe/UIIo TpaKTopa IIo
npotax. CxemMa TaKoro yIpasiliHHS HaBeldeHo Ha puc. 5.21.

Briok ynpasniHua BukonaBumit 6nok

Puc. 5.21. Cxema
YIIpaBJIHHS PyXOM
Moperi Tpakropa (3-x
IpOTsHa)

biiok ynipasiiHHS BKIIOYaE:

- IKepeJIo XXVBJIeHHS;

- BUMMKa4 HanpyTu SA;1

- iIHAMKaTOp BKITIOUEHHS XVBJIeHH: (Jlammouka HL);

- TlepeMMKad TIOJITPHOCTI JIJ1 IIPSIMOTO i 3BOPOTHOrO X0OiB SA2;

- lepeMMKad poOOTH IBUTYHIB SA3;

Buxonapumyt 060K CcKJIafla€Tbcs 3 [IBOX  JIEKTPOIBUTYHIB
MOCTITHOTO CTPyMYy: OJIVIH Ha ITpaBy I'yCeHWIto, ApyTun - Ha jiBy. IIpnu
IOJIOKeHHi IlepeMmukaua SA3, sgke IIOKasaHe Ha PUCYHKY, IIpalllOIOTh
obumsa mBuryHM (000X TryceHWIp) i IpwM IIbOMY TpaKTOp IIOBMHEH
BUKOHYBaTM HpsMoliHiHMI pyx. IIpu mnosopoTi mnepeMmkada 3a
TOAVHHVKOBOIO CTPUIKOI0 abo HpoTw Hel OOWH OBUTYH IIPOIOBXYE
IpalfoBaTii, a iHIIWI BigxIodaeTbes. Tak 3OiMICHIOETbCs ITOBOpoT. Ha
cxeMi puc 521 mpu obepraHHI TlepeMmkada SA3 3a TOOMHHUKOBOIO
CTPUIKOIO BimKITIOYaeThcsl ABUTYH M2. SIKIO Ler OBUTYH IIpalffoe Ha
IIpaBy TyCeHWIII0, TO MOfesb IIOYHe IIOBepTaTWCs BIIPaBO, AKIIO
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nepeMukad SA3 HOBEpHYTM HPOTW TOAVMHHUKOBOI CTPUIKM, TO - Bce
HaBIIaKV, MOJIeJIb ITIOBepTaTMeThCH BIIiBO.

5.2.2. Kopaosa roHOYHa MOfeJIb aBTOMOOiIs

Monenp  aBTOMOOLIS, IIPOIIOHOBAaHOIO JUI  BUTOTOBJIEHHS
mIKossipaM 5 - 6 Ki1acis, 3ariosvdeHa 3 jiiteparypu [64].

Llent miHiaTIOpHMI KOPHAOBMUII TOHOYHMI aBTOMOOLIE 3 JXOPCTKOIO
MiABICKOIO PO3BMBA€E OCUTH BUCOKY IIBMAKICTb. [loOymyBaBmm Taky
Moziesnb i cripoOyBaBIm i y fil, IOHW il TBOPeIlb He TiJIbKM 3aJIy4acThbCs
[0 aBTOMOJENM3MY, ajle i cTa€ KOHCTPYKTOPOM, IO 3poOMB IepIIM
KPOK Ha I[bOMY TepeHi.

Mopernb  OpOIOHOBAaHOIO  aBTOMOOUIA ~ AyXe  IpocTa
BUTOTOBJIEHHI. [i 30BHITITHII BUTIISI TIOKA3aHWIT Ha puc 5.22.

Puc. 5.22. 3arainpaum
BUIJISI, KOPOOBOIL
TOHOYHOI MOJIesIi
aBTOMOD1ISE

11 BuroTossieHHs Moperi HoTpibHI Taki ocHOBHI Martepiaym i
KOMIDIEKTYIOUi BUpoOm:

- ayifoMiHieBa 1w1acTvHa 3aBToBIIKNM 0,8 - 1,0 MM y1st Hecydoi pamMus;

- XepcTsAHa CMyTa I 3'€[JHaHHs 3 KOPHAOM;

- YOTMpW OJHAKOBi IyMOBi Kojleca i3 3OBHIIIHIM HdiamMeTpoM,
BeJIMUMHA SIKOro cKi1amae 0,3 mJOBXMHM MOIETi;

- BeJIoCUIIe/IHa CIVII i MeTaJleBUV CTPVDKeHb;

- 3aKJIEIKM TSI CKJIaJaHHS MOIEJTi;

- eJIEKTPOJIBUTYH ITOCTiIHOTO CTPYMY .

B nmanin momerni BuOpanwm enekrpopsuryH HT-10, sxwit mmpoko
BUKOPWCTOBYBaBCsA B eneKkTpudikoaHUx irparikax. OCHOBHOIO
0CcOONMBICTIO IIBOTO ABUTIYHa € Te, IO TIOTO BaJl BUXOOWTH B OOWMIBI
cropoHn. IcHyrors i iHmi OBUTYHM 3 IIOmiIOHOIO KOHCTPYKTMBHOIO
ocobrmBicTio. BoHa i BUKOPUCTOBY€EThCS B JaHiT MOMEITi.
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Puc. 5.23. Cxema posTalryBaHHs JeTalen i CKJla/JaHH KOPIOBOT
IIBMAKICHOT MOZIeIi aBTOMOOLIIA: a - XapaKTep pO3TOPTKM HeCy4oro Iaci;
6 - esleMeHTM KOHCTPYKIIii KpilUIeHHS Ky30Ba; B — BapiaHT KpillJIeHHs
3aIHBOI IPOBIMHOI OCi A0 Kojleca; T - KOHCTPYKIIis aBTOMOOLIA Hpu
BUIJIAL 3B€PXY

Ilepm HX IPUCTYOWTW A0 BWUIOTOBJIEHHS MoIeni, HeoOXimHO
cro4atky B MacmTabi 1:1 BUroToBuTH 1i KpecileHHs, sike BpaxOByBaJlo O
yci po3Mipy KOMIUIEKTYIOUMX BMPOOIB, HO SKMX BiTHOCATHCS B JJAHOMY
BUIIAJKYy €JIeKTPOIBUTYH i Kosleca. SIKII0 BUKOPUCTOBYBaTH PO3pPaxyHKH,
PO3IIISIHYTI y poO3Oii 2, TO MOXHa 3yOMHWTWCA Ha IIeBHOMY MaciiTadi
Mofesi i, BiOIIOBIAHO, Ha MaKCUMaJIbHO MOXJIMBUX AdiaMeTpax ii KoJiic.
ITpu cTBOpeHHI KpecsleHHs po3po0IIsieThCs KOHCTPYKILisl HavIoJI0BHIIIO1
metayi B Momeni - maci. OpwH 3 aBropiB mopiObHMX Moperteit [64]
mporoHye 3poburn vioro y Bumraai I1 - mopmibHOro mnepermHy 3a
PpO3rOpTKOIO HaBefeHO Ha puc. 5.23, aje 3 ypaxyBaHHSIM pPO3MipiB
BMOpaHOTo ABUIYHA i KoJIic.

Y BuTOTOBJIEHiINI 3a KpecJIeHHSAM pPO3ropTHi pamm Tpeba
HPOCBEPIINTY IIONapHO YOTUPW OTBOPU: B IIepeIHil YaCTUHI JiBa OTBOPU
nmiamerpoMm Ha 0,2 MM Oisbllle giaMeTpa BeJTOCUIIETHOT CITNIL, a B 3aIHIN
JacTVHI - II0 AjaMeTpy HAIUIMBY Ha KOpIIyci aBuryHa O BumXimmHMX
kianis Baty. Lli mBa orBOopm pobiares 3 mpormotoM. Ilicis 11poro MokHa
IPOBOAMUTHU BUTMH 3arOTiBKM 110 INTPUXOBUX JIiHisAX. Y pe3ysbTaTi pama B
cepemHilt YacTVHi Oyme KopuronoaibHoro npodiro. OcTaTogHO KOHCOITI
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paMyM 3rMHAOTh i paMa HOBMHHA BiOIIOBimaTy IaByKOIOmiOHI dopwmi,
HaBeJIeHill Ha PUCYHKy 5.23, T.

B mepenni orBopm pamm 1 BCTaBJIAIOTH BiIpi30K BeJIOCUIIEIHOT
CIIMIli i Ha BUTOTOBJIEHY TaKMM YMHOM Bich 2 Haca/KyIOTb Kojieca 3. B
opocTip MDK 3aJHIMM OTBOpaMM paMM 3 BUpizaMM [OMIIIaOTh
€JIEKTPOIIBUTYH 4 i3 3a37asIerigb BCTAaHOBJIEHVMM Ha VIOro Basly 3ajHiMu
Kostecamut 5. Ha pwc 5.23, B mokasaHo, SIK MOXXHa HOAOBXWUTY BUCTYHaK04i
KiHIIi Bajly 6 3a [IOIIOMOIOIO MeTajleBOl BTYJIKM 7/, YIpecoBaHil B
MaToumHy Kosieca 8. MoxJinsi i iHimi BapiaHTL.

KoprmoBy 1wiaHKy 9 BUTOTOBJISIOTH 3 JKePCTSHOI CMyIM i
HPUKJIENYIOTh JI0 PaMU B TOMY MICIli, ie 3HaXOQUTHCS IIeHTp Barvi MOJIeJli.

EnexTpuyHi ZIpoTM Bif, eJeKTpoaBUryHa A0 KOpPHAOBOI IUIAaHKMU
NPUKPIIUIIOIOTh i, HU30M paMy 3a [IOIIOMOIOI0, HaIpuKilajd, JIVIIKOL
crpiuknt. Li XX mporm € i KOopooMm Mojiesli, 3BMYaliHO, y TOMY BUIIAIKY,
KoM Maca Moperi HeBenmKa. I1pm maci momerti 6inmemre 300 T sk KopA
HeoOXiTHO BUKOPVCTOBYBaTM TOHKWV CTaJIEBUV ApPiT (BiH >ke Oyde omHIM
3 CTPYMOIIPOBIHMKIB), a K iHII CTPYMOIPOBITHUKM BUKOPUCTOBYBaTU
THYUKuUI1 JpiT. B 1IboMy BuUIaIKy OOMH 3 KOHTaKTiB eJIeKTpOaBUIYHa
MIOMIIITAIOTh Ha paMy (Ha «Macy»).

KysoB mMomeni 10 cwieooTe abo 3 ImIijlbHOro Tamepy, abo
KOJILOPOBOIO TOHKOIO IUIACTVKa, HaIlpUKIIall, Bif TeK Yl Iarepis, 3a
BUKPIVIKOIO, HaBefeHOoo Ha puc. 5.24. PucyHoK 30UIbIIyIOTE B MacITabi
110 BUOpaHOro peasyibHOroO po3Mipy L Mixk ocsimu Kojtic.

Kpai 1 i 2 BUKpiIKy CKJIEIOI0Th MK cOOO0IO 1 HaTaloTh IIbOMY MICITIO
osastbHy opmy. Lle Oyme mositpompuiimau. Kpai 3 i 4 oOTHMCKYIOTB i
ikcyOTh Yy TaKOMy BUIVIALI IINiOpaHOIO IO JIOBXMHI JKepPCTSHOIO
cmyxkoto 11. Ti BurotossisiroTh 3a BHyTpilHIM posmipom T1-niomiGHoro
npodiro pamu (puc. 5.23, 0).

3 1
7 7
), ..
PNNp==NuAE y Puc. 5.24. Bukpirika Ky3oBa
f IIBUAKICHOI KOPIIOBOI MOJIeJIi
(/ aBTOMODLIS
N
\\
\‘/1—"\\__ "T — | A \
\ ‘
4 2
L -
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3anmmIaeTses TUIBKM po3dapOyBaTy MOdesb i — Ha cTapT. B pykax
y Bac IyJIbT YIPaBIiHHSA, B IKOMYy 3HaxXOOWTBCS OJIOK aKyMyJISTOpIB i
MeXaHi3M yIIpaBJIiHHS IBUIKICTIO. SIK 110r0 3po0uTi - IpuyManTe cami,
BUKOPVICTOBYIOUM IPUKIIaN, HaBelleHi B IToIlepeqHix po3aiIax.

5.2.3. VHiBepcaIbHUI aepOMOAYJIb

ImxenepiB 3aBXAM 3axOIUIOBaJIa JyMKa CHOPYOM YHiBepcasIbHMX
arperariB, sIKi Morimvu © 3 OHHAKOBMM YCIIXOM MpaIfioBaTW B Pi3HMX
yMOBax eKCIUIyaTallil i pisHux cepenosuiiax. OCHOBOIO ISl LIVIX MaIlIH €
LTOCh 3arajibHe, 1110 Ha3MBAETHCS OTHUM CJIOBOM — MOIYJIb.

Imxenep 3. Cimaseny [78] mpolloHye IIpoeKcIlepVMeHTyBaTW i
CTBOPUTM Ha OCHOBi OJHOIO YHiBepcaJIbHOTO MOMYJIS TPaHCIOPTHUI
3acib, gyt Ou MiT sIK IepecyBaTHCs K II0 3eMiI, Tak i 1o Boai. Crieprry
xo4ua O He CIIPaBXHIO, a CBOTO POAY IOCIITHWMIIBKY MOeTb. AIKe Tak
IIOCTYHAIOTh i B KOHCTPYKTOPCHKMX OIOPO Ha IIepIIOMY eTalli CTBOpeHHs
OyIb-IKOrO TeXHiUHOro MPWUCTPOI — BiJ IIPOCTOro caMokKaTa O
KOCMiYHOTO KOpabiIs.

Criouatky Tpeba mpwmyMaTy, SIKMM Ma€ OyTV TOJIOBHUV MOMYJIb.
HarmesHo, mlepmr 3a Bce Ile Jjlerka ITacaXmpcbka KaOiHa 3 CMIIOBOIO
YCTaHOBKOIO. 3 IBUTYHOM Bce OUIBII abo MeHIN sICHO — BiH MoXe OyTwu
OeH3VMHOBVIM, 3 BeJIMKMM YMCIOM O00epTiB i BUCOKOIO IIMTOMOIO
IIOTYXKHICTIO, TOOTO MaTV MaKCMMaIbHy IIOTYXKHICTh HpV MiHIMasIbHIN
Maci i BuTpati nasimsa. A och 3 pyllIieM clIpasa cKiIagHimnia. OueBMIHO, 110
TYyT HaM Iifgiige TUIBKM yHiBepcaJIbHMI Py, IIo 3abesnedye
HepecyBaHH: MOIIesIi i Mo 3eMTi, i o Bofi. 3i BCbOTO Pi3sHOMAHITTS PYIIIiiB
1Iiv1 BUMO3i 3a7I0BOJIbHSIE, MaOyTh, TUTBKVI OBITPSIHMI TBUHT, ab0, SIK TI0TO
IIle Ha3UBaIOTh, IpoIiesiep. A/pke BiH BUKOPVUCTOBY€ETHCS MaVbKe yCIOZI.

Tenep cripoOyemo ysiBUTH 3arajlbHy KOMIIOHOBKY HAIIIOro
yHiBepcaspHOTrO amapaTy. [lacaxxmpceka KabiHa 3 CHITOBOIO YCTaHOBKOIO i
pyl1ilieM, ocHallleHi KojlecaMy — aepoMOOiJIb, JIvKaMy — aepocaHy,
JIETKVIMU IIOIUIABIIMU — aepomiicep. Takuit yHiBepca/IbHUI arlapaT
(pmc. 5.25) Mir 61 cTaTV HeOIIHVMMM IOMIYHVIKOM I'e0JIOTiB, arpOHOMIB,
pubaxiB, ojieHApiB. 3aMIIaeThCs APiOHMITST — CKOHCTPYIOBATIA

Bubepemo «maciTab MoOIeroBaHHS». Xav Hallla MOIelb Oyie
BeCATepO MeHIIle HaTypasIbHOTO amlapaTy. MammmHi Takmx rabapwuris
mipinae xommpecivtanit Mikpo [IBC MK-17 «lO#niop» 3 pobounm 00'emom
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owringpa 1,5 cM3. BiH Jlerko 3aBoAuThCcs, He JIyXKe KallpU3HUI Yy
HaJIallITyBaHHi, a ITOTY>XHOCTI VIOTO IIJIKOM AOCUTH 11 poboTu B Oymb-
SKOMY BapiaHTi.

Puc. 5.25. BapianTit BUKOPWMCTaHHS MO JIS:
a- B aepoMobiri; 6 - B aepocaHsx; B - B aeporJiicepi

Po3pobky moyHemMo, 3p03yMijIo, 3 OCHOBYM KOHCTPYKIIil — KOpPITyCy
TpaHCIIOPTHOTO Momyys. B HavmpocTilmoMy BWIamKy BiH Moxe
CKIafaTUCS 13 3aKpwuToi KabiHM 3 MOTOpaMoio OOJIaHAHOIO JIETKMM
JOTVpBhOXOIOpHYVIM Iaci, Mikpo IBC i maymBHVIM 6akoM D0 HBOTO.

Kopriyc Hamoro amapaty Habipawmit (puc. 5.26). Voro ocHoBy
CKJIafal0Th CYJIOBUM IIIAHTOYT i JKOPCTKO CIIOJIy4YeHa 3 HMUM MOTOpama.
Ira"rOoyT BUIMWISHM 3 paHepH 3aBTOBIIKM 5 MM, MOTOpaMa 3ibpaHa 3
mBox OykoBmx Opyckis mepermHoM 6x10 MM i dpaHepm TOBIIVHOIO 3 MM.
3'enHaHHA IeTajlell — Ha eNOKCUIHOMY Kilel, a CTMKM MOTOpaMu 3
IIITaHTOYTOM [OHATKOBO IIAKPIIUTIOIOThCS «KOCUHKaMI» 3 daHepu
3aBTOBIIIKM 3 MM.

Temtep mraci. st vioro cTiviok Oyme mOTpiOHO MIITHWI i IPy>KHWUM
crateun  apir Mapku OBC abo 50XDPA miamerpom 2,0—2,5 mm.
ITigivinyTe i mOCTATHBO MOBTI, IIPYXHi MIOpaIfOMiHi€Bi B'd3ajbHI CIIMIIi
niamerpoM Oymspko 5 MM. CTiVIKM BUIMHAIOTBCS 3 €IMHOTO IIIMaTKa
OpoTy — $K IHe 3poduTy, MHoKa3aHO Ha puc 526. A [0 CWIOBOTrO
IIIIaHTOyTa BOHW KPiIUIATBCS (PirypHOIO OIOpasTIOMIiHIEBOIO IDIACTVHOIO,
TBUHTaMM 3 pi3p00io0 M3 i ravikammn.

Kosteca TpaHCIIOPTHOTO MOIYJISI MOXHa 3pOOUTHM 3 IiHOIUIACTY.
CrioyaTky 3 j1mcTa 3aBTOBIIKM 12 —15 MM BUpPi3yIOTECS TOCTPO 3aTOYEHUM
HOXeM YOTHpM Imariom giaMeTrpoMm Omm3bko 45 mMm. B 1reHTpi KOXHOI
IIPOKOJIIOETBCSL OTBip, B AKMII Ha eNOKCUMAHOMYy Kitei abo kel bd-2
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BCTaBJIAETBhCS IDIaCTMacoBa abO X TOHKOCTiHHa JIaTyHHa TpyOkKa —
BTysIKa. Ko xiem 3aTteeppie, BcTaBTe y BTYJIKY HOBIMV TBMHT. Mix
TOJIOBKOIO TBMHTA i TalIKOIO IpoKiIaneTe ¢daHepHi mandn giamerpom 30
MM. [IloTiMm, 3aTMcHYBIIM 3aroTiBKy KoJleca B IIaTPOHI CBepIUIMJIBHOIO
BepcTaTa abo HpwId, [OBediTh TIPyOO3epHMCTOIO MIKIpKOIO [iaMeTp
Koszeca g0 40 mM.
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Puc. 5.26. KommoHOBKa yHiBepcaIbHOT0 aepoMomyJis 3 Mikpo [IBC:

1 - npenaxHa TpyOKa IIaJIMBHOTO Oaka; 2 - IaJIMBHNI 0aK (IUIaCTMKOBUA
drakoH); 3 - MoTOopaMa 3 (paHepHO! ITTAaCTVMHM 3aBTOBIIKM 10 MM; 4 -
CTiviKa; 5 - myTa 3 4 MM daHepw; 6 - TOPM3OHTaIBHUI eJIeMeHT KapKaca 3
4 MM dpaHepws; 7 - mepenHi «HOIV» IIaci; 8 - IIacTMHA KpilUleHHs maci 3
JIMCTOBOTO ayrfoMiHito 2,5 Mm; 9 - 3amHi «HOrM» 11aci; 10 - maymBoIIPOBix 3
xJ10pBiHiI0BOI TPyOKIL; 11 - Mikpo [IBC; 12 - nosiTpsiHwit rBUHT; 13 - KOK-
ravika KpilUIeHHs IBVHTa
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IMToxpuitre mapoM emnoKCHMOHOroO Kilelo, a IIicid 3aTBepHiHHS
rocpapOyviTe i HATSATHITE Ha KoJleca «IIOKPMIIKM» — KiJIbIld, BUpi3aHi i3
crapoi Bestokamept. 11106 ryma He 3ickakyBasia, 3aKpimiTh 11 KileeM «88»
abo «MomeHT».

EneMeHTV Kapkacy KOpPILyCy BUPI3yIOTbCS 3 COCHOBWX PeVIOK i 3a
IDOTIOMOTOI0 (PaHEePHMX KOCMHOK CTMKYIOTBCS OOVMH 3 OTHUM i 3 CVJIOBUM
mmaHroyToM. KapTep AsuryHa i mepenHs 9acTiHa KabiHV 3aKpMBarOThCS
3B€pXy BUAOBOAHWM 3 JIMIM TOPOXHMCTMM oOTiunmkoMm. Crepemy
PO3TaIIOBYEThCS MTAJIMBHUI 0aKk — ¢prakoH 3-I1if JIKiB. 3BepHITH yBary,

o B Oak IPOIYIIEHO TpM TPYyOKM: 3BepXy — 3allpaBHa i JIpeHa’kHa,
3HW3Y — >KVBJIEHHs. BoHM MOXyTh MimHi abo maTyHHI. 3 KapOopaTopoM
TpyOKa XWMBJIEHHS 3'€OHYE€TBCS IIe ONHIEI0 — XJIOPBiHIIOBOIO, fKa

IIOBVHHA IIUIPHO HazgraTucs Ha obumpasa Harpyoxm. OO'eM majymBHOTO
Oaxa — Oym3pko 50 M1, Llporo 1yIkoM JOCUTB i Ha 3alycK ABUIYHA i Ha
7I0T0 pOOOTY IIPOTATOM II'SITU XBVUIVIH.

ObmmBKY ITepeqHBOI YaCTMHV TPAHCIIOPTHOTO MOIYJIS («CKITiHHS
KabiHw») 3pobiTh 3 ITPO30poi J1aBCcaHOBOI IUIIBKM i 3aKpimiTh Ha Kapkaci
KiTeeM bdD-2.

JJ1st IpOTO PeviKM B [1Ba IMapu (3 IPOMIXKHOIO CYIIIKOIO) ITpOMaXkTe
KJIeeM, IMiJICYIIiTh, ITicJIs YOro HaKJIajleTe Hallepes], BUpi3aHy 3aroTiBKy.

OcTaToOYHO 3aKpilUIIOEThCS JIaBCaH Ha KapKaci eJIeKTPOIIPacKoIo,
TepMOpPEryJIITOpP 4KOI IIOCTaBJIeHUII Ha BiOMITKy «II0BK». PetesrbHO
«IIpUBapvBIIV» OOIIMBKY, 30UIBINTE TeMIlepaTypy HarpiBy IIpacKu
(perymarop — Ha BimMiTIli «0aBoBHa»). [IpompacyBasmmm OOIIMBKY, TYTO
HaTATHITB JIaBCaH.

IToBepxHi KOpPIIyCY, IO 3AJIMINVIINACS, OOTATYIOTHCS KPECIIIPCHKIM
marepoM. ITpoTpiTh 10ro BaTSHMM TaMIIOHOM, 3/IeTKa 3MOYeHUM BOMO0, i
BucymuiTe. Ilamip poOpe HargraTuMerbcs, BuUIle DIIajKa, Kpacusa
nosepxHs. Terep 10ro Mo)xHa IIPOCOYNUTY HITPOJIaKOM.

KamoT nuryHa 3pobits 3 numoByx 000MIIOK i (paHepM 3aBTOBIIKM
1—-1,5 mMm. SIkmio Takoi dpaHepm 3HAWTM He BHACTbCS, CKOPUCTAMTECS
IIUTBHUM KapToHOM. [lo MoTopaMmm i CMJIOBOrO IIMIAHTOYTYy KarloT
KpilmThCs IBOMa TBUHTaMU 3 pi3booro M3.

ITicnst  ocratouHOi OOpOOKM  eleMeHTiB  KOpIIycy 1  710TO
dapbyBaHHS IMOKPUIITe VIOTO 3CepeduHM i 30BHI JBOMa-TpboMa IIIapaMu
IMapKeTHOIO JIaKy — Ie 30epeXXe MOJeIb Bif Iii IaJMBHOI CyMiIri.
Ocobm1Bo peTestbHO 06POOITH BHYTPIIIIHI TTOBepXHI MOTOPHOTIO BiNCiKy i
Karory.
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Ha npoMy ocHOBHY 4acTHy poOOTV MOXKHa BBaXKaTy 3aKiHUEHOIO i
Iopa BUIIpOOyBaTV HAIl TPaHCIIOPTHMII MOAY/Ib B KOJIICHOMY BapiaHTi.
ITyckaTvt Momestb Kpallle BCHOTO Ha PiBHOMY acaylbTOBOMY MaliTaHUIVKy
o Kpyry — HallpuKiIajl, Ha KOpAOBiVl HUTI. BigperyiosaBiiy MoayJib
Ha XO[1y, MOKHa IIPUCTYIINTH i JO TIOJaIbIIIOr0 I0r0 OCHAIIIeHHS.

IlepeoGnagHaTyt MOIy7Tb B aepocaHM He OyXe ckilagHo. JIvoki
MOXKHa 3pOoOWTNM 3 YOTMPBOX IUIACTMACOBVIX JIHIVIOK, OKPYIJISIOUM i
3arHYBIIM Y HUX KiHIi. [IS mocwieHHs HpPUK/IeNTe 10 HUX COCHOBI
peviki. A amowminieBi KpoHmrevHw, 3irHyTi Yy Bummmi Oyksm I,
HOCIYXaTh KPIIUIEHHAMM JIVDK A0 CTIiVIOK IIIaci.

Tak caMo HeckjIalHO MepPeTBOPUTM MOMAYJIb 1 B aeporjicep.
Bupixre 3 mminorutacty 6pyckn mwist nomwtasnis po3mipoM 400x100x40 v
AxkypaTtHO 00pO0GiTE X 1O KOHTYpy. PO3MiThTe, K Ile IOKa3saHO Ha
pucyHky. Ha paMmi 3pobite HeBermuxum Kinb. HocoBy wacTumry
3aroctpite. Ilicia ocraTouHo! 00pOOKM 3amwridpyiiTe MOIUIABIN i ABidi
TIOKPiliTe eOKCUIHMM KITeeM, 3MiltaHmM 3 dpapOoro Mapok ['dD abo I1D.

Criepeny i 33aAy HOIUIaBIIi 3'€IHYIOTbCS MiCTKaMM 3 JlepeB'SHMX
periok nieperHoM 10x10 MM. Bigcrase MK HUMM IIOBMHHA CIIiBIIafaTH 3
KOJIicHOIO 0a3010, OCKUIbKM TPaHCIIOPTHUV MOIYJIb CTUKYETbCA 3
MicTKamMm depe3 crikm 1maci. Oci ix BcraBmoTbess B [I-mmomiGmi
KPOHIIITEVHA.

B xopmoBinn uacTmHi MopyJg-aeporiiicepa 3aKpilUIIOIOTbCA JBa
pyiboBi npuctpoi. KoxHe ckjlamaeTbesl 3 XepCTSHOIO PyJIbOBOIO Ilepa,
IIPUIIAsSHOTO IO IPOTSHOro Oasepa. BiH e BUKOHye i ponb pymIierns.
KpimtenHa kxepMa 10 KopHyciB — Ha HeDIsX i3 CTajleBOro [poTy,
BKJIEEHVX Ha eIIOKCUIHIV cMOJIi B IIiHOIUIACT. [11s 3a1rycKy Mopesti Kpaile
BUOpaTy OesBiTpsHWII [eHb, KOJIM IIOBepXHS BOAM CIOKilHA.
BinperystoriTe pyJIboBi HNPUCTPOI TaK, 00 MofesIb pyxajiacs 0 KpYTy,
iHakIle BU pU3MKyeTe Oe3MOBOPOTHO II BTPaTUTM: 3a II'SITb XBWIVH
poboTn ABUryHa BOHa MOJKe TIOIUIVICTY BEJIbMY asIeKO.

PoGora Hazl cTBOpeHHSM YHiBepCaJIbHOTO TPaHCIIOPTHOIO MOMYJIs
MOXe IIOCJIY)KUTM IOLITOBXOM 1 [YI peaslisaliii BjIacHMX ifdem.
Hampuxiaz, un He MOXHa BUKOPVCTOBYIOUM CydacHi JIerKi, ajie MOIyTHi
€JIEKTPOIBUTYHM, IIepepOoOUT JaHMUV MOMY/Ib Ha eJIeKTPWYHY TATY. B
LIbOMY BUIIA[IKy, BUKOPWMCTOBYIOUM pazio KOMaHM, MOXXHa IIPUMYCUTH
MopiesIb IlepecyBaTyics BIieped-Hasas i MiHsATM HanpsaM pyxy. [logymarire
TaKOX, a UM He MOXKHa IPVCTOCYBaTH Letl MOIYJIb IS ITepeMillleHHs 110
nosiTpro? SIk me 3poburn? IlepcriekTmBy TYT BelTbMM IIpMHAIHI — 60 X
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aepoMoOUTE OyKBaJIbHO Ha XOIy MOXKHA IIepeTBOPUTH Ha jiTak. CioBoM,
MOXUIVMBOCTEN [UIS Pi3SHMX KOHCTPYKTOPCHKMX PillleHb BigKPMBAETHCS
MHOXMHa. ['os10BHe 3pobiieHe - y Bac € yHiBepcaTbHUIT MOTYIIb.

5.2.4. Mongenp-KoIIist aBTOMOO/IS-II03alIISIXOBMKA

KoHCTpykIisgs ~ aBTOMOOUIA-TIO3alUIIXOBMKA  3alo3nMyeHa 3
niteparypu [83]. Lle kepoBaHna 1o pazio Mozeb aBTOMOOLIS - Oarri, sKa
CTaJyla KOPWUCTyBaTUCS BeJIMKOIO IOOyJIApHicTIO y Monopi. Ilpuumna
IIOIIYJIAPHOCTI mpocTa: Wi Oarri He moTpibHI cremiasmizoBaHi Tpacw 3
BUICOKOSIKICHMM HOKPWUTTSAM, IIUIKOM JJOCTaTHBO 3BUYAVHOI «I'PYHTOBKI»,
IIOITOBHEHOI HeOOXiTHMMM ITeperIKoIaMIL.

IlporioHOBaHa MoOIeIb aBTOMOOUIS - Momesp Oarri -
cIIpoekToBaHa BignosigHO 0 IlpaBwn 4K HaIBKOMIA CydYacHOTO
MO3allUIAXOBMKA, y SIKOCTI gKoro OyB BMOpaHWMII KpOCOBUM BapiaHT
BiTunsuaHoi «HuBm» - «Jlaga-Landolet». 3oBrimmHin sumisay i rabapurn
Mopesli HaBeZleHo Ha puc. 5.27.

174
180

98

260

au2n0 33ady

98

32

260

Puc. 5.27. 3araipHmi BUIIIAL MOfesti 0arri

267



OcHoBa Mofierti - paMa, 110 € MeTaJIeBVM IIIBEJIEPOM, 3irHYTHM 3

JIOPaIIOMiHI€BOTO JIVICTa 3aBTOBIIKM 3 MM.

Koncmpyxyia modeai

Mogens BMKOHaHa i3 3aHIM HOPUBOJOM, XO4Ya KOHCTPYKIIis
XOmOBOI YacTMHWM 1 TpaHCMIcil mo3BOJIsIe 3poOWTWM BemyumMMy oOwIBa
MOCTH.

CutoBumt arperaT MoOpei CKJIala€TbCs 3 IBOX €JIeKTPOIBUTYHIB
«Speed-400», KOXXHMII 3 IKMX IIpalllOe TUTBKM Ha ofHe Kosieco. [Tpn mpomy
MOTOPW BCTaHOBJIIOIOTBCA Ha TOVIajIKax IIJIBicKM, IO JI03BOJISIE
1030y THCS TPOMI3IKOI TpaHCMicil, xoda i mero 30i1bIrye Oe3npyXUHHY
Macy.

Ilingicka - Ha IIOIlepedyHMX TroVjaJKax i3 cCHipaJIbHUMU
OpyXXMHaMM, IO IIPaIioloTh Ha KpydeHH:S (puc. 5.28). AMopTmsaTopis
mifgBicka He Mae, TX poJIb BUKOHYIOTH (PPVMKIIiVHI ITOJTieTVyIeHOBI manom,
BCTaHOBJIEHI Ha ImapHipax rovimasok. l'ovimankm mimgsicku (puc. 5.30)
BUTHYTI 3 JIMCTOBOTO IIOPaIFOMIHIO 3aBTOBIIKM 2,5 MM.

3 Toro X MaTepianry 3poOseHi i kponimTevtHM Baxesis. lllapwip
KOXHOI 3 TromMpajioK CKJIaJa€TbCsl 3 cCXiggacToi oci, OioparoMiHieBol
BTYJIKM PO3IOPY, IUIACTMKOBVX BKJIa[WIIiB, IIOJIieTVIIEHOBMX Ianbd-
aMopTH3aTopiB i mapm raviok 3 manbamm. Iliciis ckiIamaHHS TOVIANIKA
raviku 3adikcoByIoTh HiTpodap0Ooro.

ITpy>xuHM mifBicKMt HaBUTI i3 CTaJIeBOro ApPOTY JiiaMeTpoM 2 MM.
JKopctkicTs mpyXuH migibpaHa ekcrepyMeHTaIbHO, IS Y00 JOBECTUCS
HaBUTU OPYXMHY MaKCUMaJIbHO MOXJIMBOI AOBXMHMU (22-24 BUTKIB), a
IIOTIM, 3MEHINTYIouM KUIBKICTh BUTKIB, IMAiOpaTy ONTUMaJIbHY JKOPCTKICTD
ITiOBICKIL.

Ha Baxersax mepeHboOi MifIBiCKM 3MOHTOBaHi ITOBOPOTHI KyJIaKu
pysiboBOrO  ymnpabiIiHHSA. BoHM Takok 3po0sieHi 3 JIMCTOBOTO
TIOpaTIOMiHi0 3aBTOBIIKM 2,5 MM. KOHCTpPyKIig IapHipa IOBOPOTHOTO
KyJlaKa aHaJIOriuHa KOHCTPYKIII ITapHipa roviaaIKu.

KepoBani kosjleca 10oBepTarOThCcd 3a JIOIIOMOIOIO  PYJIBLOBOI
MaIllMHKYM, OCHAIIeHOIO IBOXIIAPHIPHOI TOMHAIKOI  (PyJIbOBUM
TPUKYTHUKOM). B pyrmpoBoMy MexaHi3Mi BUKOPUCTOBYEThCA Tsra i3
crasieporo gpoty Tuny OBC miamerpom 2 MM 1 MasTHMKOBI BaXelli,
BUpisaHi 3 [ropayroMiHio 3aBToBIIKM 2 MM. Illaphipm pyisoBoro
MexaHi3My BMKOHaHi 3 BMKOPWCTaHHSIM TIyYMOBUX BKJIQAMIIIB, IO A€
MOXJIVBICTD PYJIbOBIN TSI31 BIAXWIIATICS Bifl IUIOIIVIHM 1X 00epTaHHs (puc.
5.29).
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SIK BXe 3rajiyBaJiocsl, eJIeKTPOABUIYHM 3MOHTOBaHI Ha rovjajiKax
3aJIHBOrO MOCTY. IJIs IIbOro Ha rovijiajIkax BiflirHYyTi IUIUKM, YTBOPIOIOUM
CBOTO pOAy MOTOpaMy, caM JXKe ABWUIYH 3akpiluleHui Ha Hil JBOMa
HaIliBXOMyTaMl, 3iTHYTHMM 3 JIMCTOBOI'O [IOpaJIfoMiHiIo 3aBTOBIIKM 1,5
MM. Ha rovpgasikax TakoXX 3MOHTOBaHI HiBoci, a Ha HMX - KaIIPOHOBI
3y0OuacTi Kosleca i 3aHi XOOBi KoJleca aBToMomerti. Bemydwa (71aTyHHa abo
CTajleBa)  ImecTepHsl  3adpikcoBaHa Ha  Baly  eJIeKTPOABUIYHA.
ITepenaBasibHe umcio 3youaroi mapm - Big 1:7 mo 1:8.

Korsteca aBTOMOp€Ii MalOTh BUTOYEHI 3 JIOPaIIOMiHiI0O MaTOYMHN i
caMOpoOHI mmMHM 3 mopuctoi rymu (puc. 5.32). 3posymino, Kkpaire
BUKOPMCTOBYBaTv  (PipMOBi  IHEBMATWYHi IOMHW 3  IOAIIaMW-
rpyHTO3a4eriaMy, IIpoTe IJIs CIIPOIeHOI aBTOMOIeNIi IJIKOM MHifinayTh i
CaMOPOOHi.

Taxi mmHM Kpallle BCbOTO BUTOTOBJISTY Ha TOKApPHOMY BepcTarTi 3a
JOIIOMOrOI0 TOCTPO 3aTOYEHOIO0 HOXa-pislid, BUKOPUCTOBYIOUM IS
MacTwIa Ipy obpobui rymm posumH Mmwla abo KYXOHHOIO MMIOYOTO
3aco0y «binro», «bimck» i T.IL.

Ynpabainna moodeaaro

11 yopaBIIiHHS MOME/UII0 BUKOPWCTOBYIOTBCS IBOKaHaIbHa
cucTeMa padioyHpaBiliHHS MOAeIsAMM 1, BiINOBiIHO, [IBi PyJIbOBi
MaIMHKN: OfHa JId YIIpaByIiHHe IIOBOPOTaMM i Ipyra — s yIIpaB/liHHS
XOIOM MoOJei 3a JOIOMOrol0 KOMYTallil jpKepesla J>KWMBJIEHHS i
eJleKTporBuryHa. Jlpyra pyjbpoBa MallMHKa 3B's3aHa TATOO 3
caMOpOoOHWMM JIaMeIbHMM IlepemmkadeM (pmc. 5.31), mo mA03BOJIsA€
migKmodyaT ABi OaTapel akyMyJsTOpiB IlapajieJIbHO i3 3BOPOTHOIO
MOJIAPHICTIO (PyX 3aJHIM XOHOM), IapaJieJIbHO 3 IPsIMOIO IIOJIIPHICTIO
(mepmma ImIBMAKICTB) i MOCTIMOBHO 3 IIpAMOIO IOMIApPHICTIO (Opyra
mBrAKicTs). CaM ke IepeMMKad € CKIIOTeKCTOJITOBOIO IUIACTMHOIO 3
MiCTOHaMM, CIIOJIyYeHUMM 3 TWILHOI CTOPOHM HepeMyukaMmu. IlnacTmHa,
3B'sI3aHa TATOIO 3 PYJIbOBOIO MAIIVHKOIO, MOXe BUIPHO IlepeMilllaThCs B
KOpIIyCi, CKJIe€eHOMY 3 opraiuHoro cxia. Ha xopmyci € nsi rpynm
KOHTaKTiB: OfHa I'pyIla 3 YOTMPHOX KOHTAKTIB 3'€IHYEThCS 3 OaTapesMu
aKyMYJIATOPIB, iHIIIa - 3 €JIeKTPOIBUTYHOM.

Ha pwc. 531 mokasaHO IOJIOKeHHS IlepeMuKada, IPU SKOMY
MozlesIb PyXaTUMeTbCs BIieper] Ha APYTilt (HavBUILIiN) IIBUIKOCTI.
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Puc. 5.28. Kommionoska Moperti 6arri (ctop.270):
1 - pynpoBa MalllMHKa IPUBOAY IlepefHix KepoBaHUX KoOJic, 2 -
IOBOXIIapHipHa rovaaaka pyJIboBOI MAIIVIHKN (PYJIbOBUI TPUKYTHUK); 3
- IIapHip rovaaiky IepeHbo]l IIiABICKY; 4 — ITIOBOPOTHUM KyJIaK CUCTeMU
pymnpoBoro ympasiiHHa (16T, muct 2,5 MMm); 5 - mapHip IOBOPOTHOTO
Kyjaka; 6 - rovmasika mepegHbol mipsickm (16T, mmcr 2,5 mm); 7 -
py/ibOBa MaIllMHKa VIIPaBliHHS XOAOM MOfermi; 8 - Tsra IIPMBOLY
epeMMKada Xomy; 9 - mepemukau xomy; 10 - pama (16T, et 3 mm); 11
- IIecTepHs IIPUBOAY 3aJHBOTO Kojleca (KampoH); 12, 13 - HamiBXxoMyTu
KpituieHHs: xoposoro esekrpogsuryHa (H16T, ymmer 1,5 mm); 14 -
KPOHIIITEVH TOVHAIKN IepenHboi mimsickm (16T, mucr 2,5 mm); 15 -
npyxuHa mepenspol minsicku (mpit OBC 02); 16 - 30BHIIIHA pysIbOBa
tara (mpit OBC 02); 17 - ronpanka 3aguboi migsickn (A16T, et 2,5 Mmm);
18 - GoiTit M3 i ravikm KpilUleHHs eleKTpoaBUTryHa; 19 - KpoHIITeH
rovpasiky 3agapol minsickm (16T, mier 2,5 Mv); 20 - mpykmHa 3amHBOI
mipgsickm (gpitr OBC 02); 21 - KoHTevHep OJI0Ky aKyMyJIATOpiB (BiHiIDIACT,
ymcT 3 MM); 22 - akymyssitopu (8 abo 16 mT.); 23 - KOHTeHep IIpuiMaJa
cUCTeMM [UCTaHIIMHOTO KepyBaHHs; 24 - KpOHIUTeVIH pYJIbOBOI
MammHKY (16T, et 2 Mm); 25 - mpomixkHa pysiposa Tsra (gpit OBC 02);
26 - MaITHVIKOBUI BaXXiIb pys1boBoro yrpasmiaas (16T, mict 3 Mmm); 27 -
HmiBBich mepemHboro kKosteca (ctasmp 40X); 28 - ramka M5 i man0a
KpiIUIeHHs IlepeIHbOro Kojleca; 29 - nepenHe Koseco; 30 - 3a7He Kosleco;
31 - miBBich 3amHBOrOo Kosleca (crtasib 40X); 32 - ramka M5 i marnba
KpiIUTeHHsI 3aJHBOTO KoJleca; 33 — XOIOBUV eJIeKTpouBUIyH «Speed-400»;
34 - Bemy4a mrectepHs (OpoH3a); 35 - MapHip TOMIAIKY 3aIHBO]I MiABiCKM

ITpuiHsaTO BBaXKaTH, IO IIPY BUTOTOBJIIEHHI KepOBaHMX MO pailio
aBTOMOJIEJIEVl 3 €eJIEKTPOIIPUBOAOM He oOinTmcs Oe3 CylepaBUIyHIB i
CyIepaKyMyJIATOPIB.

Tax, Ha dipmoBux Oarri wacrimme 3a Bce BUKOPUCTOBYIOTHCS
IIBUIKO 3apsAdHi HiKeJeBO-KaJMi€Bi aKyMyJIsITOpM i3 cIeYeHuMMU
ellekTpomamm  Mictkictio 1200 MA-u  Hampyroro 7,2 - 84 B i
enexTpomurysu «Mabyum» PC-540 CX. TyumM 1gacom I IpOIIOHOBaHOI
TyT MOIei IIKOM MimiviayTe mBa abo doTmpwm OJIOKM i3 cTaHmapTHMX
HMaJIBYMKOBUX OaTapen Kilacy «AJiKa-jlaviH» abo akyMyJIaTopis (miamerp
KOXXHOTO TaKoOTro IXepesia cTpyMmy 15 MM, mosxuHa - 50 MM) 10 4oTHMpU
IDkepesia B 671011 i, SIK BXXe OyJI0 CKa3aHO, IOCTaTHHO IIMPOKO IIOIIVPEH ¥
MozericTis entekTpomBuryHu «Speed-400».
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Ciip, 3a3HAaYMTH, IO KOHCTPYKILiSl IPMBOAY MOAENI JO03BOJISE
BUKOPWCTOBYBAaTM i Oymp-AKi iHIII BiOIIOBimHI €IeKTPOABUIYHM, HaBiTH
MastontoTyxHi Trmy JJK-5-19. Ix, mo pedi, MOXXHa BCTaHOBWUTM IIO ABa Ha
KOXKHe 3aJTHE KO0JIeco, a IIpu OakaHHi 3poOWTH BemydnM i ImepeqHin MicT,
OCHACTWMBIIIV TIOTO TaKVMU X MOTOPaML.

Puc. 5.29. Tumopa KOHCTPYKIIis
HIapHipa TAIV YIIpaBIiHHI:

1 - pynposa Tsra (gpit OBC 02); 2,6-
mavitbu (ctasp); 3 - rompanka abo
IIOBOPOTHUI KyJIaK; 4 - BKJIQOVII
(dacTmHa CTPVDKHSA resIeBol
KYJIPKOBOI PYUKM); 5 - ejlacTu4Ha
BTyJIKa (TyMa); 7 - ravika M2.
Kpitwtenna mandn 2 go pysiboBol
Tsru 1 - mastHHESAM; (pikcarrist Tavky 7
Ha pyJ1b0Bin Ta3i 1 - HiTpodapboro

Puc. 5.30. TurioBa KOHCTPYKIIis IIapHipa
rovmayiok mimsickm: 1 - ramka M4; 2 -
marida; 3 - rovnaika migsickn (16T, ymicr
25 Mm); 4 - manba (momieTwieH abo
KallpoH); 5 - BTynka posmipHa (16T,
Tpyba 8x1,5); 6 - Bich (cTasib 50XDA
«cpiOisaKa», npyTok 05); 7 - KpOHIITENH
rovmasikut ([J16T, mact 2,5 mm); 8 -
BKIQIMIT (HOJTieTwIeH abo Kampos);, 9 -
dpukLiiHa BTy/IKa (mosteTwIeH abo
KaIIpOH)
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Puc. 5.31. KoHcTpykKilisi nepemMukada
Xomy:

1 - Gonr M3 i ravkm KpilleHHS
KOHTAKTHMX IUIACTUH; 2 - KOHTaKTHIi
wiactuHU (Bin peste); 3 - micToHw; 4 -
BepXHs YacTMHA KOPITyCy IepeMuKada
(opraniuHe cx10); 5 - HIVDKHS YacTMHA
Kopmycy (opraHiuHe cKkio); 6 -
HepeMyuky (omHOXWIbHUM OpiT 0,5 y
BiHUTOBIM 1307IA11i1); 7 - pyxoMa JlaMelb
(cxorekcromit S3); 8, 9 - Oarapel
akyMyssiTopie  abo  raspBaHIUHMX
eJIeMEeHTiB

I
30inbweHo

o

o5 70

= R

Puc. 5.32. ITepense (A) i 3ague (b) xoneca mometi:

1 - mmHa (mopucTa rymMa, ikcyeTbcs Ha MaTO4MHI KileeM «Cyrep»);

2 - maTounHa (MaTepian [116T, mpyTok giameTrpom 50 Mm);

3 - BTyJIKa (MaTepias - OpoH3a abo jlaTyHb, IPYTOK fAiaMeTpoM 12 Mm)
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Buzomobaenna kyzoba modeni

Ky30B 0Oarri BUKJIEIOIOTH 3 TPBOX-II'SATU IMapiB CKIOTKaHMHM i
€TIOKCUIHOTO KJIeto Ito OosaHIl. [IJIs ONMHMYHOIO eK3eMIUIspa Ky30Ba
OoJIBaHKY IIpOCTillle 3a BCe 3pOOWMTH 3 MIHOIIIACTY, IIPOIIITAK/IIOBABIIN 1l
IUTaCTWIiHOM. SIKIO X IlepenOadaeThbcs cepis KOPITyCiB (HaBiTh emvHa
MOJIeJTb 3aKajia€ IeKiIbKa KOPIIyCiB IS ollepaTUBHOI 3aMiHIM po3OWUTUX B
TOHKaX), TO 0OJIBaHKY Mae CeHC 3poOUTH JIepeB'sHOO i po3bipHOIO.

ToroBa 0060I0HKA BUMPIBHIOETHCS aBTOMOOUTBHOIO IIIAKITIBKOIO,
3aUMINAEThCS MIKIPKOIO, IIOKPMBAETBCA I'PYHTOM i IBOMa IIapaMu eMali.
BikHa Ha MoyIes1i He OOOB'SI3KOBO POOUTM IIPO30OPVIMH, LIVIKOM JIOCTaTHBO
imiTyBaTy, odapOyBaBIIM Ky30B B MICIsIX Ix po3MillleHHs cipolo abo
4opHOIO (papboro.

5.3. BuroTosyieHHs MopeJieNt cydeH i Kopabiis

Cepen,  piukoBMX 1  MOPCBKMX CYAiB  MOXHa  3HaUTU
HaVpi3HOMAaHITHIIIII HPOTOTUMIIN I MOJIEIOBaHHs - BiJl IIapyCHUKIB
uacis X. Korymba 110 cygacHmx aToMHMX aBiaHOCIIIB.

Bci cynna i KopaOsii mimpo3aisioTsbes Ha TeBHI KiTacy, HallpUKIIaf,
3a OBUTYHaMM: IapycHi cygHa i Kopalii, 3 IapoBMMM ABUTYHaMM, 3
IIBUTyHaMVM BHYTpPIillIHbOIO 3TOPsIHHS, 3 BOJOMETHWMMM JBUTYHaMU,
rasoTypOiHHMMM ~ JIBUTYHaMM, aTOMHMMM [BUTYHAMW. IX TaKOX
MAPO3OUIAIOTE 3a PYIIiSIMM, HAUPUKIAL: BiTpWwiIo, TpeOHWMIT TBUHT,
HOBITpAHMUV TBUHT, peakTMBHa CWIa i T.1I.

5.3.1. Bumorm 10 BUTOTOBJIEHHA MojeJsIeVi cyeH i kopabiiis

OcHOBHOIO 9acTMHOIO OyIb-AIKOI MOIeNTi CyaHa abo KopaliIst € 71oro
Kopmyc. BiH Bu3Havae He TUIbKM 30BHIIIHIVI BUITIALL MOJe, aje i Bci Ti
SIKOCTi, $IKi y HpOTOTWUINB Ha3MBalOTbcd MopeximHMMu. Came TOMY
TeXHOJIOTil BUTOTOBJIEHHS KOPITyCYy HadaloTh HaMIWIBHIIIY yBary.

IcHYIOTB TTeBHI BUMOTI'M /10 KOHCTPYKILil KOPITyCy MOJeJIi:

- KOpITyC MOJIeJIi Ma€e IIOBTOPIOBaTY SIKOMOIa TOYHiIlle TeOMeTPUYHi
apaMeTpy IIPOTOTUILY;

- BiH HOBMHeH MaTM [IOCTaTHI MexaHiuHi XapaKTepWUCTUKWM I
BUMKOHAHHS CBOIX cpyHKuiI?[;

- MaTyi Masly Bary (0coOiamMBO I MapyCHMX i BUCOKOIIBMOKICHVIX
MofIerIer);
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- KOpIHyc Mofesli HIDKYe 3a BaTepJIiHil0 NOBMHEH MaTu MaJIui
rimpassivHM omip (0coOIMBO IS IITBUAKICHYIX MOZIesIen);

- MaT¥ BeJIVKY JOBrOBiUHICTb.

Kopryc BUTOTOBISIIOTE  pisHUMM — criocobamu.  Vloro  MoxHa
BUTOTOBUTM 3 Ilallepy abo KapToHy, 3 Iiiytoro Opycka mepesa, HabpaTu 3
JIMCTOBOTO MaTepially, HalpuKiIan, daHepyu, KapTOHy, IDIACTMKa,
3poOWTN KJIe€HMM 3 TKaHWHMY, ITarepy abo iHmmx momiOHmX Martepiasis,
3poOWUTH IpecyBaHHSAM 3 TepPMOIUIACTUUYHMX MaTepiaiis (IOJicTUpoIIy,
KaIlpOHY, BiHIIJIaCTy, OprCcKiIa i T. I1.).

ITpn xoHCTpyIOBaHHI MOJIesIi KOPIIyCy CyZeH i Kopaoiiis HeoOXimHO
3aBXXIV BUKOPUCTOBYBATV TeOpeTIIHe KpecJIeHHs (OVB. PO3mIia 4).

5.3.2. TexHOJIOTisA BUTOTOBJIEHHS KOPILyCy MOZeJIi 3 KapTOHY

Kopmycnt cymen i kopaOiiB 3 mamepy i KapTOHY HamOLIbII
TEeXHOJIOTiIUHiI 1 TOMy IX MOXHa peKOMeHIyBaTM [JIsi BUTOTOBJIEHHS
MoJIOAIIMM IIKoysipaM. He nusiistarichk Ha Te, 110 Harip i KapTOH B CBOEMY
IIepBVHHOMY BUIJISIL € BOIOBOMPHIMMM MaTepiajiamu, IiciIs BigIIOBiTHOL
X 0o0pobkm omidoro i dapOysanns MaciagHMMU Qapbamy, BOHU
HnpuadaBaloTh BCi HEOOXiImHI IS KOPIIyCy CYAiB BOHOBIIIITOBXYBasIbHI
BJIaCTMBOCTI, a Bara TaKMX KOPIIyCiB 3HAUHO MeHIIIa HDXK TaKMx e 3a
po3MipaMy KOpIyciB, BUTOTOBJIEHUX 3 iHIIVX MaTepiasliBs.

PosmisiHeMO  TeXHOJIOTIYHMII IIpoILleC BUTOTOBJIEHHS KOPIIyCY
MoIeli KaTepa, BUTOTOBJIEHOTO 3 KapToHY (puc. 5.33).

Puc. 5.33. 3oBHIiIIHIT BUIIISL,
Mozleri Karepa 3 eJIeKTPUYHUM
IBUTYHOM IIOCTilTHOTO CTPYMY

HeoOxigHi Martepiay Il BWUIOTOBJIEHHS: INUIBHWUW KapTOH
saproBmiku 0,4 - 0,6 MM, IUTacTMHa 3 TOHKOIO IIPO30pPOro Marepiairy
(MOXXHa BiIl IUTACTMKOBOT IUISIIKM) IJIS BITPOBOTO CKJIa, CMHTETUYIHU 200
CWIIKaTHUI KJTeV1, TepMeTHK, oiidpa i MacisaHi xymoxHi dapbm.

INoumnaTit ©1ify 3 BWUIOTOBJIEHHS poOOYMX KpecileHb. B
3MeHIIIeEHOMY MacITabi BoHM HaBeneHi Ha puc. 5.34. Kpecienns Tpeba
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30UTBIIIATH (HAaIPMKIIa, 3a AOIIOMOTOI0 KOMIT'IOTepa) IPOIOPIHO 0
KOHTpOJIbHOro posmipy 150 MM, SKuil mOpuBegeHUII Ha PO3TOPTII
Koprycy. B wmicmax srumiB (mmTpmxosi J1iHIiT) 3pobiTe mpoMmHM i
oTpuMariTe TaKMM YMHOM 4iTKi JIHIl [UIg 3ruHYy. Bupixre merasni mo
KOHTYPY, 3aJIMIIal0ul JIiHiI0 KpecjleHHs He3aliMaHOIo.

IMocsmigoBHicTh CKTaflaHHS MOJIeJIi JIETKO 3'sCyBaTH, SIKIIO YBaskKHO
nopgmBuTcs Ha puc. 5.35. Ha mpomMy pucyrKy obomoHKa Kopmycy 1
300pakeHa B TOVI MOMEHT BUI'OTOBJIEHH:, KOJIV IIpaBUIL 1IOr0 OOPT BXKe
OpUKJIeEHWI Ha Miclle, a JIBUM - TUIBKM IIATOTOBJIEHUI [IJIA
OpuKIeoBaHHs. BiH 3irHyTuMm Tak, 110 IIOBTOPIOE€ KPUBY JIIHIIO THMIIA.
Ha xoprryci Hemae mie Hi KinbOanku 2, Hi TpaHI 4, Hi gexu 3.

ITicis Toro, sk 0O0OIOHKA KOPIIyCy CKJIEEHa i MpOCyIIeHa, MicCIid
CKJIEIOBaHHSI MOKHa 0OPOOVITY FepMeTVKOM, KWV 3aIlIOBHUTB BCi OTBOPY,
0 3auMmnwIncs B AHI. [epMerwk Bosiopie mo0pmMmm  ajgresiiHMmM
BJIACTVIBOCTSAMM, TOMY, SIKIIIO VIOTO 3JIeTKa IPUIIaJUTU 3aKpYTJIIOI0UOI0
ITaJTMYKOIO, TO 3'€IHaHH: Oy/ie HalleBHO FepMeTIIHIIM.

Hacryrmza omepariiis — Migroropka 0ajku — IO300BXHBOIO
IocWIeHHs Kopmycy — KiumbOaikm. lle gyxe paxmsa meranb. Bona
BU3HAYa€ IO3J0BXHIO CTiVIKiCTh KOpPITyCy, HallpuKIa/, SKIIO J0BeHeThCs
BUKOPUCTOBYBaTU [l «OXMBJIEHHs» Moperi rymomorop. Ilpm
3aKpydyBaHHi TyMOMOTOpPa BOHa He JacTh KOPITyCY BUTMHATVCS.

loToBy KinbOasiKy IpuKiIeNTe OO0 OHMUINA KOPIYCY i jmime micis
LIbOI'0 MOXHa BCTaHOBUTW B KOpMi TpaHellb, a Ha Hic — feKky. Manre Ha
yBasi, 10 TpaHellb IIPUKIICIOETbCA KJIallaHaMM CIIOYaTKy JI0 JHWUINA
KOPIIyCy, a IOTIM — JI0 710ro OOpTiB.

Orxe, xopryc Karepa rorosuii. 11Jo6 KapToH He HaMOKaB, Bech
KopIryc Mozerni Tpeba obpe mpoosnidury, a moriM mobpe mpocymmTi i
nodapOysatit MacisiHO0O papboro. Ilicis 24 TogMHHOI CyIIKM NP
temreparypi 30 - 40°C xopmyc crage OimpIn TBepauM i Ipumbae
HeoOximHi MeXaHIYHi xapaKTepVCTUKIL.

A 3apa3s onycriTh 3i0paHMIT KOpIyC MOzIei Ha BOAy i mepeBipre, um
He IIpOIyCKa€ KOpIIyC BOmy. SIKIINO cIOCTepira€TbCs Teda, TO 3HOBY
BUKOPUCTOBYVITe TepMETVK — BiH BaC BUPYUUTE.

ITimmToBXHITE KOPITyC MOAei i ToamBiTeCs — UM JoOpe BiH TpmMae
Kypc. SIKIIo Mopes HOraHo TpUMaE Kypc, TPOXM BillirHITh Kilb y
BiIIoBimHMM OiK.

BuroTosiieHnyi TaKMM 4UMHOM KOPIIyC MOeNIi CylIHa MoOXe OyTu
BUKOPUCTaHWUN I IiF0UMX MOfeleVl: Ha HbOrO MOXKHa BCTaHOBWUTW BCi
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HeoOXiIHI T IbOTO IPUCTPOI, aX A0 AeVIBYAa i IIOBOPOTHOIO KT, Arre
Kpallle BChOIO BUKOPWCTaTV Ieyl KOPIyC IS BUTOTOBJIEHHS MOpesIi
ITicepa 3 TOBITPSIHMM TBVHTOM, SIKMI IPWBOAWTECS B OoOepTaHHS 3a
IOTIOMOrOI0  MOTYTHIX  eJIeKTpOXBUIYHIB. [t 1poro  HeoOXimHO
KOHCTPYKIIIO JIOIIpallfoBaTl, BUTOTOBMBIINM JIETKY 1 MimHy OasyKy s
PpO3MillleHHs Ha Hill eJIeKTPOIBUTYHa 3 JIITAaKOBVIM I'BVHTOM.

150

Puc. 5.34. 3MeHIIeHi KpecjleHHS PO3KpOIO [eTajlell KOPITyCy Moferli
KaTepa 3 IIJIbHOIO KapTOHY
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Puc. 5.35. TTocnigmoBHicTh
CKIaJjaHHS  KOpIIycy  Mojeri
KaTepa 3 KapTOHY:

1 - cwreoBaHHS  0DOJIOHKM
Kopmycy; 2 -  yCTaHOBKa
KiTbOasikvt B 000JIOHKY KOPIIyCy;
3 - mpukieloBaHHA HOeKu; 4 -
HIpUKJIeIOBaHHS TPaHIIS

5.3.3. TexHosIOTisI BWIOTOBJIEHHSA KOpIIyCy MoOZeai 3 Iijioro
IepeB'sTHOTO Opycy

Taka TexHoJIOris OOIIUIPHA IJI1 HEBEJIMKMX 3a po3MipaMu Mojesiet
SIXT, KaTepiB, Oykcupis, DiicepiB i iH. Bona moB'sizana 3 neBHWMM
TpyAHomamn. ['ojIoBHa 3 HUX - SIK BUOpaTy MaTepiasl 3 cepenivHM Opycy i
3pobuTy CcTiHM KOopIrycy ToHKvMM [85].

)11 BUTOTOBJIEHHSI KOpIycy OepyTb M'sIKi, moOpe obpobrosaHi
JINCTSIHI TIOpOIOV AepeBUHM, TaKi fK JuIla, BUIbXa, OCMKa, TOHOJIA 1 iH.
BuxopucroByBaTn sK MaTepiasl Oepe3y HeNOLJIBHO, OCKUIBKM y Hel i
oUTOMa Bara OuIbllle, i BOHa OUIbIlle iHIMX HOpid CXVWIbHA HO THWUTTS,
0COOJIVIBO ¥ BOJIOTOMY CepeJOBUIIIL.

bpycox mia kopmycy Mae OyTm IOCTaTHBO CYXWM, BOTKICTIO He
oupmre 15...20%. Posmipm Opycy MaroTh BifmosimaTi HamOUIBIIVM
po3MipaM KopIlyCcy MOJIeJIi.

TTocimoBHICTS BUTOTOBJIEHHS TaKa:

1) posmivatoTe Opyc Ha mnosgosxHi mwrommuu HIl, HaHOCATH
KOHTY PV KOPIIYCY II0 FTOJIOBHOMY BUY T€OPeTUYHOTO KpecjleHHs, BUTJIS,
3 KOpMM i JIiHil IIIIaHrOyTiB aHaJIOTIYHO TOMY, K lle HaBelleHO Ha pPUC.
5.36 (BXuBaHI IHCTPyMEHTM - TOHKO 3aTOYeHWUM OJliBellb, JIiHiMKa,
KocmHerTs Ha 90°);

2) oOpoOsIsIOTH 3aroTiBKy, OOpisyroum Ii IO JIHISIX TOJIOBHOTO
BUITISY, BUAUIAIOUNM HOCOBY, KOPMOBY YacTVMHM i IayyOy (BXuBaHi
iHcTpyMeHTM - (pirypHa HOXIBKa, MaJleHbKUW TOIIpellb, IIMpOKa
HaITiBKPYTJIa i IUIOCKa CTaMecK);
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3) 3 ToHKOI paHepm abo iHIIOTro MIUTFHOTO JIMCTOBOTO MaTepiaiy 3a
TEOPEeTUYIHVM KpeCJIeHHSIM BWUIOTOBJISIOTh IMaOJOHW IIIAHTOYTIiB i
BaTepJIiHi (BXWBaHI iHCTpPyMeHTM - JIOO3MK IO AepeBy, HOXMWIN IIO
MeTaJly, TOCTPUII HDK-KOCSIK);

4) 0OpobisttoTe popMy 3a 11abiroHamy, 3abe3reuyroun IpU IIbOMY
IUIaBHUV IIepexif, BiJI OJHOro IepeTMHy [IO IHIIOro, a TaKOoX
CYIMETPWYHICTh KOXKHOI 3 AiTaHoK oo minil 11 (BxwBaHi iHCTpyMeHTN
- IIMpoKa HaIBKpyDIa i IUIOCKA CTaMecKy, HaIlWIKM 3 KPYITHOIO
HAaCiYKOIO, BUTOTOBJIEHI IT1a0JI0HM);

5) BHyTpimmHIT o00'eM KOpIyCcy OHEpXYIOTb JOBOAHHSM,
ITOYMHAIOYN Bifl KOpMM i HOCa 1 ITOCTYIIOBO IIepeMilarouich A0 CepeaHm
KOpITyCy; Ilepell OOBOaHHSAM pO3MiYalOTh TOBIIMHY CTiH OOpTiB, a B
mpolieci poboTM 110 TOBIIMHY IIOCTiIHO TIepeBipsioTh (BXXMBaHi
iHCTpyMeHTM - IIepoBi cBepyla, KOJIOBOPOT, HeBeJIMKi [I0JIO0Ta,
HaIliBKPyIJIi CTaMecKu; B OKpeMMX YacTMHaX MOXXHa 3aCTOCOBYBaTU
CBepIUIVUIBHUI BepCTaT, KpOHIIMPKYIIb);

Puc. 5.36. Posmitka Opycy mwis
BUTOTOBJIEHHS KOPITyCy MOTIeIIi
3 IIJTOro MIMaTKa JAepPeBUHM

6) ocraTouHa 0DOpoOKa KOpIIyCy (BXWMBaHI iHCTpyMeHTM - Mayli
pybaHKM, craMecky, HDK-KOCSK, pallllll, HaXIadHa IIKypa pi3HOI
3epHUCTOCTI, I1abJI0HM);

7) mnomnepenHs o0poOka Koprycy: nwniidpoBka, I'PYHTOBKA,
dapOysanHsa MacsTHMMM papOamm i JTaKyBaHHA (BXWMBaHI iHCTpyMeHTM
- npibHa HakgadHa IIKipKa, TyMOBI IIIIaTesIi, KMCTi);

8) cymika KopIrycy;

9) micia BUCKMXaHHS KOPIIYC IIIJAIOTh YMCTOBiT  0OpoOIIi:
ocTaTO4HIN 1wTidoBIl, ¢dapOyBaHHIO 3a HOIIOMOTOIO ITyJIbBEpM3aTopa B
Pi3Hi KoJIbOpM i HOJTiPOBIIi.

5.3.4. BuroroBieHHs HabipHVMX KOpIyciB /151 MOOeIeN CyaeH

Lle Oumplm mporpecmBHa TexHoyioris. Taki KopIycu MoOXXHa
BUTOTOBJISATY IIPaKTUYHO JIS BCix BUIIB MopeseVt. Bonu jierki, miri,
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mobpe 30epirafoTe ¢dopmy i 3abe3redyloTh MOMEISAM XOPOII XOHMOBi
SIKOCTI.

PosrisiHeMO HaAWTHUIIOBINIy TEXHOJIOTIIO BUIOTOBJIEHHS HabipHOTO
Koprrycy Monesni 6ota (puc. 5.37), meTajibHO po3mIsIHYTY B [85].

Puc. 5.37. BurorosneHHs
HabipHOTO KOpITyCY
Momeri bora:

1 - morka-craresb;

2 — HOCOBa YacTUHa,
BUT'OTOBJIEHA 3 JlepeBa;

3 - KiJIB;

4 - mary6a; 5 -
IIITaHTOYTU

ITocninoBHICTE BUTOTOBIEHH: HaCTyIIHA:

1) BUTOTOBJIAIOTH IUIOCKY DJIAKy IOIIKY-CTaIlelIb 3a po3Mipamu
Ha 3...4 cM Oiblle, HIX TOBXWHA 1 IIMpVHA TTaTyovs;

2) Ha pommi-crameri HaHocATh Jigifo HIT i smigil mmaHroyTiB
Uepe3 IMallii 3TiJHO TeOpPeTMYHOMY KpeCcjIeHHIO i IIpoBOASTh IX
HyMepalLlio;

3) 3 danepu 3aBTOBIIKM 2...3 MM BUPI3yIOTh KOHTYPWM HaTyOu 10
OPOeKLil «HAMBIIMPOTa»;

4) Ha many6i 3 BHYTpIIlIHBOI CTOpOHM po3MidaroTh JiHil HIT i
pobiiaTh Ha 1i Kpasix BUpi3u I YCTaHOBKMY IIITAHTOYTiB;

5) BCcTaHOBIIOIOTH HaTyOy Ha crareri, CyMilarodn BifroBimHi
stinii T i mmasroyTis;

6) BUTOTOBJISAIOTH 3 (paHepW KiTbOBY paMy 1 INIIAHTOYTH, SKi
HyMEpPYIOTb, B IIIIAaHTOyTaX POOJISATh WIPOIWIM IUIS CKIQJaHHS 3
KiJTbOBOIO paMolo;

7) TIpoBOOATH IIOIIEpedHE CKJIAJaHHS KapKacy  KOPIIyCy:
IITTaHTOYTYI BCTaB/IIOTh B IPOIWIN HMalyOM i CKpiIUISIOTE KUTHOBOIO
pamoro;

8)  sKio nependaydeHi IT03I0BXHI peOpa JKOPCTKOCTI (CTpUHrepn),
TO TX MiATaHAIOTH I10 Ma3ax IMaHTOYTiB;
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9) ycysaroTh B 300pi 3HaVIIEH] IIepeKOCy! i HeTOYHOCTI, HiCiIs 90Tro
Bech Habip 30mparoTh Ha Kieto (kaseiHoBuyL, [IBA, HiTpoximen AK-20) i
3aKpiIUTIOI0Th MaJIeHBKVMMYL TBO3AMKaMM a00 HUTKaM;
10) micns BucuxaHHS KiIero Habip 3aYMINAIOTh HAIWIKaMU i
Ha’K[TauHWM I1ariepoM;
11) 3 ToHKOI (paHepM ab0 MITOHY BYIPi3alOTh CMY KK IS OOIIMBKY
(mMpuHY TinOMparTh TOCTITHYIM IUIIX0M) 1 IIPOCOYyIOTh IX HiTpoKIeeM;
12) migrorosiieHi cMyru IpuOWBAIOTH IPiOHMMM IIBIXaMU HO
IIIIAHTOYTiB i CTPUHIepiB, IMOYMHAIOYN Bif HaJyOM [0 KUIHA, IIpUdoMy
OOIIMBKY BelyTh OJJHOYACHO 3 JIiBOIO i IIpaBOi CTOPOHM KOPIIYCY.

5.3.5. BUroTossieHHs MexaHi9YHOro MPMUBOAY CyJHOMOesIev

Monperi cymeH i kKopabJiiB my’ke 9acTo pOOJIATH 3 €JIeKTPUIHVIMU
ABUIYHaMM ITOCTiVIHOTO CTPYMY, OCKIJIBKM 3 IX JOIIOMOI'OX0 MOYKHA JIETKO
peati3oByBaTV IIPSMUM i 3BOPOTHUI XOM Y MOJIesIeV, a TaKOX 3MiHIOBaTu
1x 1mBuAKicTe. Kpallle BcbOro BMKOPWCTOBYBaTV TWXOXiTHI JBUTYHU 3
uamciroM oboportis Bix 500 - 800 xB! mpu giameTpi xomosoro reuHTa 30 - 40
MM. Ilpm BuKOpUCTaHHI BWMCOKO OOOPOTHMX J[BUTYHIB HeOOXiIHO
BUKOPVICTOBYBaTV peayKTopu abo 3acTOCOBYBaTM TIBMHTW MEHIIIOrO
ZiameTpa.

Ha puc. 5.38 nHaBeeHO KOHCTPYKIIilo, IpU3HaYeHy I Iepeadi
obepTrarogoro MOMeHTY Bif IBUTYHa (abo Bim pemykTopa) uepes rpebHMUI
BaJl 710 TpebHoro TBMHTA [49, 92].

I'peOHiI BasiM BUTOTOBJISIIOTH i3 IIPyTKa 3arapToBaHOI CTayl
miamerpoM 4 - 6 MM (3aIeXHO Binm mdiamerpa rpeOHOro TIBMHTa i
IIOTY>XHOCTi IBuUryHa). Ha omroMy KiHII Baiy 3 BCTaHOBIIIOIOTE IpeOHMI
IBUHT 2 3 0OTiYHMKOM 1, Ha iHIIOMY — siKe-HeOy/Ib IIPVUCTOCYBaHHS IS
3'eHaHHS BaJly 3 IBUTYHOM abo peayKTOpoM, HallpuKiIazl, Ha puc. 5.38,
a mpezcTaBleHa KapJaHHa Ilepefada 6. [ly>ke 4acTo /I BUIOTOBJIEHHS
rpeOHMX BaJliB BUKOPVCTOBYIOTh MeTasleBi CIINII VIS B'A3aHHS, a TaKOX
BeJIOCUIIeTH] a00 MOTOLIMKIIETH] CIIVAIIL.

I'peOHMI BaI BCTABIIAIOTH B JIeVABYH, KUV € MeTajleBOoIo TPyOKOIo
4 3 BHyTpiIIHIM diaMeTpoM 4 —8 MM 3 HiIMITHMKaMM Ha 1I0TO KiHIIFX, a
SIKITIO IIe HeoOXifgHo, TO i B cepeamHi. SIk TpyOKy MOXHa peKOMeHIyBaTu
JIaTyHHI TpyOdacTi ejleMeHTM TeJIeCKOINIYHMX aHTeH. SIK IiAmmITHMKN
BUKOPVICTOBYIOTBCSL yIIpecoBaHi B TpyOKy 4 jaTyHHI, OpoH30Bi abo
droportacToBi BTYJIKM 5 3 BHYTPIlIHIM [diamMeTpoM, BiAIOBimHUM
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TiaMeTpy rpebHOTrO Basty (puc. 5.38, a). [1j1s 3MeHIIeHHS TepTs B IeVIIBYI
iHOJIi BCTaBJISAIOTh MaJIEHbKMI IIAPUKOILIMIUIIHUK §, ajle TOHi TIoro
3aIIpecoBYIOTh B CIeIliaJIbHy BTYJIKY, $Ky TyrO HAcaXyOTb Ha
IeviByOHY TPYOKy i mporarorors osioBoM (puc. 5.38, 6). OueBuHo, 1110
INAIMITHYK BCTABIIAEThCSA B Ty YacTMHY HEVBYHA, SIKa B IIPOLeCi pyxy
CyZHOMOIEeIi He CTMKAETHCS 3 BOIOIO.

Puc. 5.38. KoHcTpykiii menasymaa:
s a) - 3J1aTyHHUMMI ab0
N A droporutacToBruMmM
u 5 6 MONIMITHUKAMY KOB3aHHS 1
8 .
) ) 10 KapaHHOIO Ilepefayvero;

. 0) - 3 IMAPVKOIIAIIMITHIKOM; B) —
e
A E fmm
= -
NN\

r@--& - 3 CAJIbHMKOBVIM HaOVIBaHHSIM
l/’lh(‘\\\\\\\\‘ ".‘Ei

'/'////

11 HaOvBaHHS MacTIa B OeviIBy/, OJIM3BKO D0 VIOro KiHITs, SIKUTL
po3TaIIoOBaHMUY B KOpPITyCi Mopmesni, mpumnaiooTh KopoTkui (30—40 mm)
BifIpi30K TPyOKM 9 3 TBMHTOM, 3a [JOIIOMOIOIO SKOTO MOXKHa IIOHaTu
MacTWIO BCEPenVHY IenIByaa. SIK MacTWwIoO MOXHA peKOoMeHyBaTu abo
TaBOT, a00 OyAb-AKY iHIIY 3 BiAIIOBITHOIO KOHCUCTEHIII€IO.

s Mopmerent  IOBOMHMX  YOBHIB  AemAgBYyOM  poOIISTH
BOIIOHEIIPOHUKHUMM. 3 IIi€I0 MeTOI0 OpOH30By abo JIATYHHY BTYJIKY-
MOMNMITHUK 7 3amIMOMIoITh B AeVABYOHY TpPyOKy Ha 8—12 MM i
IPUIAIOTh Yepe3 CIIeliaJIbHO IPOCBepIjIeHull [JIsS I1Oro OTBip B
mevnBydi.  YacTuHy BUIBHOTO IPOCTOPY MK BaJIoM 1 AeVABYIIOM
3aII0BHIOIOTH IIIIIaraToM abo CyBOPVIMM HUTKAMV, IIPOCOUEHVIMIU TaBOTOM,
O0OTHCKYIOTB iX ZpyTroro BTysKoio 10 i mpormarorors (puc. 5.38, B) - TakmuMm
YMHOM B cepelnuHi MiX mimmmmHuKaMu 7 i 10 BUXoOuTh IIoch HofibHe
CaJIbHVIKY.

[evimByny BCTAaHOB/IIOIOTE Ha MOIeIi TaK, MO0 BOHM IIO
MOXXJIMBOCTi PO3TAIIIOBYBaIMCs MapaslelIbHO KOHCTPYKTUBHIN BaTepsliHil
Mozesi i 3a0e3rnedyBasiv 3a30p MiX rpeOHUM TBMHTOM i HM30M KOpITyCy
monesni He Menmr 0,12—0,28 miamerpa rpeOHoro remHTa. SIKIo giamerp
rpeOHOTO TIBWHTA He [O3BOJII€E BWKOHATM IIi yYMOBM, TO HeVIABYH
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BCTaHOBJIIOIOTH MiJl HeBeJIMKMM KYTOM II0 BiJIHOIIIEHHIO /10 JiaMeTpaIbHOT
rromyeY ([II1) i 3 HaxwIoM OO IUIOIIMHY BaTepsIiHil, a Ha MIBUAKICHMX
KepoBaHMX MOJIeJIsIX Iie B3arajli HeMyuHyyJe.

Tpeba mam'araTy, 10 HaxWI TpeOHMX TBUHTIB Bifl TOpM30HTAaJII Ha
BeJIanHYy Obibite 12° 3Hauno 3MmeHmyioTh KK mMexaniuHOl cucreMu.
ToMy Ha IIBUIKICHMX MOJIeJIIX 3aCTOCOBYIOTh Kap/aHHe 3'€lHaHH:, sKe
3abe3Iedye TOPM3OHTAIIbHICTh PO3TaIlyBaHHS I'peOHOTOo Bajly i rpebHOro
TBUHTA.

IcHytoTh pi3Hi crocoOM 3'€IHAHHS OBUTYHIB 3 TPeOHMUMM BaJlaMM i
penykropamu. Ha MajleHbKMX Mopeax 3 eJIeKTpOIBUTYHaMM
noryxHictio 5—10 Br 1 ryMoBMMM MOTOpamMu BHAIOTbCA /10
HaVIIPOCTIIIOro 3'€qHaHH: ABUTYHA 3 TPeOHIM BaJIoM, AK€ BUKOHYIOTH 3a
IOTIOMOTOI0 IIPY>KMHM, TYMOBOI TPyOKM, Bipi3KiB OOOJIOHKM CTPVIKHIB
KYJIBKOBUX PYYOK, 32JIOMJIEHVMX rauKiB Ha KiHIIAX BasliB i T.IL

AJle Bce TaKy HaVHAIIVIHIIIINM 3'€JHAHHSM € IIIapHipHe KapHaHHe
(pmc. 5.38, a, mos3. 6), sike 3alesleuye Ilepefavdy IOCTAaTHBO BEIMKOTO
KPyTHOIrO MOMEHTY i He BUMAara€ BIMCOKOI CIIiBBICHOCTI BaJiiB, IO
MeXaHiYHO CIIOJIyYalOThCs.

5.3.6. TexHosIOrisI BUIOTOBJIEHHS HaMIPOCTIIINX TIpedHMX
TBMHTIB

Havmpocrimmrt criocié  BUroTOB/IeHHS TIpebHOro TIBMHTA IS
MozIeJIi 3 TYMOBVIM [IBUTYHOM ITOJISITa€ B HACTYITHOMY: Ha JIVCTi XepcTi abo
natysi saproBmiku 0,5—0,6 MM IMpPKyJIeM-BUMipHMKOM BUKPYYYIOTbH
KoJ10 TIoTpibHoro giamerpa. [ToTiM, He MiHSAI0YNM PO3UMH UVMPKYJIII, OiIATH
1l Ha Tp¥ piBHI YaCTMHM (SKIIIO TBMHT TPWIOIIATEBNII), @ TOUKV PO3IIOILTY
CIIOJIYYalOTh 3 IIeHTPOM KoJIa IIPAMUMM, JIHIAMM.

BupisaBmm 3aroTieky somaTeyl IO KOy HOXHUIAMM  Y3IOBX
po3MiveHmX JiHil (pamiyciB) poOIsaTs po3pisy, He JOBOMAUM IX IO HEHTPY
Kosa Ha 3 —4 mM. Kpai somaTert 3akpymisioTs (puc. 5.39, a).

I3 crasreBoro npoty, mBsixa abo BeJIOCMITEHOI CHMI IiaMeTpoM
1,5—2 MM BUTOTOBJISIOTH TPeOHMII BaJl, OOVH KiHeIlb SIKOTO (3aBIOBXKM
3—4 wMM) 3arMHaOTh Mg OpsSMUM KyToM. B 1leHTpi 3aroTiBku
NpoOMBarOTh OTBip, BCTABJIAIOTh TYyOV I'peOHMM Basl i WMOTro BimirHyTwMm
KiHeIlb IIPUIIAIOIOTH O 3aroTiBKu. Miclle ITagHHS 1 KiHIIi JIoaTel IBUHTA
3axMIIA0Th HaIlWJIKOM i HaXKJauHVIM ITallepOM.
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IITo6 rBMHT BimKWMmas BOMY Ha3ad i TMM CaMWM CTBOPIOBAB YIIOD
I ITpOoCyBaHHS MOJIeli, JionaTi moro posropraroTh Ha 30-35° B ogHy
CTOpOHY Bim mwIommHM TBMHTA. 1 OLTBIOI edeKTMBHOCTI poboTu
TBMHTa JIONATi TPOXM 3IMHAIOTH, AOMAI0UM IIOTIepeYHVM IIepeTMHaM
KoHTyp myru. OnywiicTe Ayr HOBMHHa OyTM HampasieHa y Oik Hoca
MOJeIIi, a yTHYTiCTb — B KOPMY.

IMpomism BUTBHMI KiHellb TpeOHOTO Bajly B KPOHIITEVH 3a
TIOIIOMOT00 KPYIJIOTyOI1iB, poOIATh TauoK y BUIJISAMI 3HaKa IuTaHH4. Ha
LIeVi Ta¥OK MOXKHa Oyze HazliTy neTio rymooMoropa (puc. 5.39, 6).

Taxi rpeOHi rBMHTM BUTOTOBUTM HOCTaTHBO IIPOCTO, ajle SIKICTh iX
HeBucoKa. ToMy iX KOHCTPYKIIil0O MOXHa peKOMeHyBaTU TUIBKWM IS
TIOYMHAIOYMX MOMEIICTiB, INo MNpuadaBaloTh IIOYATKOBI HaBUUIKM
KOHCTPYIOBaHHS CYIHOMOJIeJIel 3 TyMOBUMU IBUTYHaMIA.

1 cynHOMOIeient 3 eeKTpuMYHMMM IBuUryHamm abo 3 [IBC
OiTBIII TTOIIVIPEHMII CIIOCIO BUTOTOBJIEHH: IpeOHMX IBMHTIB 3 JIaTyHi abo
cTasti 3aBTOBIIKM 0,5—2 MM 3aJIeXXHO Bil po3Mipy i HeoOxigHOI MIITHOCTI
rBuHTa [92].

KoHcTpyxkiist rBuHTa 30ipHa: OKpeMO BUTOTOBJISIOThCS MaTOYMHA i
stomati. JlomaTi BCTaBJISAIOTE B Hpopisi Ha MaTtoumHi (puc. 5.40) i
PUIAIOIOTh.

Puc. 5.39. Cxema, IO IIOKa3sye BUIOTOBJIEHHS TI'peOHMX IBUHTIB UL
TYMOBUX [ABWIYHIB: a - PO3Kpili I'BMHTa 3 JMcTa; O - xapakTepHa
reoMeTpis T'BMHTA 1 TIOTO 3aKpillJIeHH B IiOIIMITHVIKY

Ilepm HiX BUpi3yBaTH JI0IIaTh FBUHTA 3 TOHKOI XXepcTi ado j1aTyHi,
BUTOTOBJIAIOTh ITAa0JIOH KOHTYpPY JIONAaTi 3 II03HAaUeHOI Ha HbOMY
OCBOBOIO JIiHi€I0. 3a JOIIOMOIOI0 PUCYBaJIKM KOHTYp JIOMATi IIepeHOCSATh
Ha JIVICTOBY CTaIb a00 JIaTyHb. 3 HEBEJIMKMM IIPUITYCKOM IO PO3MIiYeHOTro
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KOHTYPY HOXMISIMM IIO MeTajly BUPIi3yIOTh 3aroTiBKy JIOIATi i
BUPIBHIOIOTS Ti [IepeB'SsHM MOJIOTKOM (KVITHKOIO). A 1100 Bei storati Oyim
OIHAKOBOTO PO3Mipy, IX CKJIafaloTh IOOKYIIM B IIaKeT, OOpOOIISIOTH
HaIlWIKOM B JiemaTax, Ha jromatsx prcyBajIKo IPOBOISATE OChOBI JIIHIL.
IToTiMm Ha TOKapHOMY BepcTaTi BWTOYYIOTH MaTOYMHY HeOOXiIHOro
miaMeTpa i AOBXWMHM 3 BHYTpPIIIHIM  OTBOpOM Min IlepemOadyBaHe
pi3pOsIeHHs.

Puc. 5.40. BurotoBiieHH
ITasiHOTO TpeOHOro rBUHTA:

a - j1iBa MaTO4YMHa; O — IIpaBa
MaTo4MHa; B - AeTasli 30ipHOTO
rpebHOrO TBUHTa

INeprm HiX BUpisyBaTH JI0IIaTh I'BUHTA 3 TOHKOI >KepcTi abo j1aTyHi,
BUTOTOBJIAIOTh IIAa0JIOH KOHTYpPYy JIONATi 3 II03HAUeHOI Ha HBOMY
OCBOBOIO JIiHI€I0. 3a AOMOMOIrOI PUCYBAJIKV KOHTYP JIONATI IIepeHOCATh
Ha JIVCTOBY CTaJIb a0 JIaTyHb. 3 HeBeJIMKIM IIPUITYCKOM 0 PO3MideHOro
KOHTYypy HOXWMIIIMM IIO MeTaJly BUpIi3yIOTb 3aroTiBKy JiomaTi i
BUPIBHIOIOTH i JIepeB'sSTHMM MOJIOTKOM (KMSHKOI0). A 11100 Bci j1orati Oyim
OIHAKOBOTO poO3Mipy, IX CKIafaloTb OOKyIM B IIaKeT, OOpoOIISIOTH
HaIlMJIKOM B JlelaTax, Ha jromaTsx pucyBaIKkolo IpoBOAATE OCbOBi JIiHil.
IToTiMm Ha TOKapHOMY BepcTaTi BWTOYYIOTH MaTOYMHY HeOOXiIHOTro
miaMeTpa i HOBXMHM 3 BHYTPIIIHIM  OTBOPOM Iijl IleperndavyBaHe
pi3bOsIeHHs.

Ilepmr HiXX ODpOmWIATM B MaTOYMHI Hasu IS YCTaHOBKU B HUX
JIoriaTev, Ha MaTOUMHi poOJIATh PO3MITKY, po30mBaroum il Ha piBHI 9acTKM
(xkyTn).

PoGirare me Tak. ITpubnmsao 1/3 moBXwHM MaTOUYMHM 371eTKa
3aTVCKAIOTh B JIemaTax (SKIo 1i Tpeba po3mimiTyt Ha 1OBi wacTuHM) abo B
MaTpOH OpWJIA (SKIIO if Tpeba PO3AUIAT Ha TpM YacTVHM), IIiC/ISA 9OTO 110
Hill yOapsIOTh IepeB'ssHUM MOJIOTKOM A0 TUX IIip, IIOKM BUIBHMI KiHeITh 11
He IIOpiBHSIETBCA 3 TyOKamu JiemaT abo apwrt. Ko maroumza Oype
3BUIBHEHa, TO Ha Hi (Bim Teprd 1o ryOkax Jremart abo mpwrs) Oyne
po3MmivueHo ABi abo Tpm 0OpPO3eHKM, IO PO3OUIIIOTH ii Ha PiBHI YacTMHIL
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ITotim, 3aTMCKarOUM MaTOYMHY B JIelIarax (KOXKHOTO pasy OTPVUMAHOIO
60pO3eHKOI0 JOrop¥), HOXKIBKOIO 10 MeTaly Ha HiVl 3alIVUIIOIOTh Oa3n It
KleJ'IeHHﬂ B HUX JIOIIaTEV I'BUHTA.

5.3.7. BuroroByieHHs cTepHa

[TounHarOUMI CYyTHOMOZEIICT Ha MOJIEIISIX IIPOCTMX KOHCTPYKIIiv
BCTAHOBJIIOE 3BUYAVIHO IIpocTe (HebaslaHCHpPHE) CTePHO IUIACTMHYACTOL
dopmmt. BurorosuTy 710ro MoXkKHa TaKvM criocodbom (puc. 5.41).

Puc. 5.41. BurorosneHH:
HaVITPOCTIIIIOro CTepHa:

a - po3Kpin nepa cTepHa;
oOrvHaHHS Oaslepa i TastHHS;

B — BUTOTOBJIEHHsI PyMIIeJIs;

T - PYJIbOBUVI IIPUCTPiVi Ha MOZeIi:
1 - reeMIIOpTOBa TPYOa;

2 - manba; 3 - ravka;

4 - mrTvp st ikcarlil cTepHa B
CTPOTO IIEBHOMY IT0JIOKeHHi;

5 - nepes'saHa oy IIKa

CriouaTKy 3 MIUTBHOTO TIallepy BUPI3YIOTh i MATaHAIOTh IO MIiCITIO
YCTaHOBKM IIIaOJIOH PO3rOpHEHOIro KOHTYpy Ilepa CTepHa, a IIOTiM IO
HBOMY 3 XepcTi abo natyHi 3aBToBiKu 0,3 —0,5 MM BUpi3yIOTh 3arOTiBKY.
IToTiM Ti orMHaIOTH HaBKPYTM Oajiepa cTepHa, OOTVCKYIOTh i IIPOIIafo0Th
ortoBoM. basiep po0sisiTh i3 cTasieBoro gpory Aiamerpom 2—3 MM. MoxHa 3
IIi€I0 METOI0 BUKOPWMCTOBYBaTM BeJlocuIlenHi abo MOTONMKIIETHi crimiii.
Ha BepxmpoMy kiHIi Oajslepa Hapi3yoTh pi3pOy, 3a JIOIIOMOTOIO SIKOI
KpiIuIATE pyMIlesib cTepHa. B KopMi Kopriycy Mofiesti cBepjIATh OTBip, B
SIKUVI BCTaBJIAIOTH TeJIBMIIOPTOBY TPYOy 1 KOPCTKO 1i 3aKpilUIIOIOTH B
KOPpITyCi 3a JOTIOMOT0I0, HalIpVKJIa/l, elIOKCUIHOTO KiIelo.

Pynbopuiinpusop, 1yl HeKepoBaHMX Mofieslell € CeKTOPHUM
pymiierieM. BupisyroTs vioro 3 xxepcri abo satyHi. 1o mmysi cexkropa Ha
BizicTaHi 2 —4 MM OIMH Bifl OJJHOI'O CBEPIJINTh OTBOPU I IITUPS 4.
IItrp pobuThCs 3 TOHKOTO IBsixa abo APOTY i CIIYXWUTH AT 3aKpilUIeHH:
CeKTopa CTepHa B 3aJaHOMYy MOJI0KeHHi. JIjIs yCTaHOBKM IITHUpPs Ha
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sty Oi IPUIKIIEIOI0Th IOy IIKY 5, BUpi3aHy 3 TBepHol HOponu Aepesa. B
LIeHTPi HOAYIIKM CBepIJIATh OTBIp.

J71s1 KepOBaHMX IO paio MoAesell pyMIleb 3 poOJIsaTh BUIBHMM i
CII0JIyYalOTh VI0T0 3 BaJIOM PY/ILOBOI MaIlIVMHKM 6 3a JJOTIOMOTI'OIO TATH 4 i
Kysicu (puc. 5.42).

Puc. 5.42. KinemaTtmuHa cxema
PY/IBOBOTO IPUBOY IIJIS
KepoBaHO{ 110 pafio MozeJri
KaTepa 3 OTHVM CTEpHOM:

1 - crepHO; 2 - Basiep cTepHa;

3 - pyMneis; 4 - tara; 5 - KyJica
BaJIy PyJIbOBOI MaIlIMHK;

6 - pyJIbOBa MallITHKa

5.3.8. BuroroBieHHs Mofesi IUIOTY.

KoHcTpykiis 10Ty HaBefeHo Ha puc. 5.43. Asrop Mopmeni B.O.
IrrakoBebkmyt [95] BBaKae, 110 KOHCTPYKILiSL IUIOTY HACTUIBKM IIPOCTa,
III0 HABITh Ti, XTO He Ma€ JIOCBiy poOOTM 3 MOZENISIMY, MOXYTb 100pe 3
HeIO CIIPaBUTMUCH.

Puc. 5.43. Mognesb pidkoBOTO IUIOTY

OcHOBHI po0boui iHCTpyMeHTM IS CIOPYIDKEHHS i€l Momeri -
rocTpu¥ HiX 1 MeTasteBa JjiHiVKa. TvM, XxTO He ymie mobpe BoomiT
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HOXXKeM, MOXXHa IOpaAuTi IIpallioBaTyl JI003MKOM abo IUIMIIEOBKOIO
(HEBeNVKOIO IIVIIKOIO 3 PYUKOIO).

3 wMatepiaitiB  3HaHOONSATBCS ~ KApTOH  (HaIpwMKIah, IO
BUKOPUCTOBYETbCA Ha YpOKaxX TeXHOJIOTl B IIOYaTKOBMX Kilacax),
KOJILOPOBUII HATIip, COCHOBI perky, cosioMa. CTaHyTh B Harofi i AepKaku
Bifl CBATKOBMX IIpaIlOpIiiB, IO CTayM HempumaTHUMW. [IpoTe romoBHIM
«OymiBesTbHMM MaTepiasioM» I Ii€l MOAesIi cTaHe COCHOBa KOpa, sIKa 3
ycrixoM 3aMiHUTB Oastb3y.

s cxiieroBaHHS 3HagoOWTbes Kiienm bd-2, «CymieplieMeHT»,
«Mapc», «MomeHT-1». MoOXXHa BMKOPUCTOBYBaTW 3 IOTPUMAaHHAM BCiX
paswwl Oe3rexu ertoxcvgHM kitert ELITT.

Texwororiss BUTOTOBIIEHHST MOmesli B MacmrTadi mpmbmmsao 1:50
HokasaHa Ha puc. 5.44.

I3 3i0panmx B J1ici abo IapKy IIMaTKiB OIlajIoi COCHOBOI KOPM 3a
IOTIOMOTOI0 HOXa BUCTPYTYIOTBCSL CIIOYAaTKy OpycKM KBagpaTHOTO
HepeTuHY - 3aroTiBKM «KOJIO/», a IIOTIM i caMi «Kosoau» 3aBHoBxku 200
MM i 3aBroBmIKM 17 MM (puc. 5.44, a, 6). [ToBepx cxieeHMX MiX cOOOO
«KOJIOI» YKJIa/Iaf0ThCsl TPU IIOIIEPEeUHi «KOJIOAV» 3 PerioK abo meprkakis
Bifl ITpaTiopIliB; BOHU IIPUB'I3YIOThCA CYBOPUMM HUTKaMU, 110 iMiTYIOTB

KaHaTit  (puc. 544, B). IlosgmoBxHin HacTwi 3 12 «xomom»
nmiamerpoMm 10 mm i 3aBmoBxkM 190 MM KOXXHe TaKOX POOUTHCS 3 KOPH,
o0poOsieHoi  HOXeM, NUIYBaJIbHOIO INIKYpOIO 1 CIIOIIy4YeHOI 3a
TIOIIOMOT 010 KyTeto (puc. 5.44, ).

IToBepx HacTWIy KOJIOOM HPUKIEIOEThCA NaTyDa-TUleTiHKa, sKa
30MpaeTbcsT 3 IPOMpPACcOBAaHMX  IMIPAcKOIO  COJIOM'STHMX  cTeberr,
IepervleTeHNX MK co00fo, abo, SIKIIO Ile BaXXKO, 3 TOHKMX HapisaHMUX 3
JKOBTOTO TIaTlepy CMYXoK (puc. 5.44, f).

)11 3axUCTy Binm XBWIb IUIT Ma€e pasIbIIOOpT (OTOPOXKY, IO 3aXUILAE
BifJ 3iCKOB3yBaHH:I 3a 00pT). BiH 3B's13yeThCd 3 «KOJIOA» TOTO X [AiaMeTpa, IO i
«KOJIOOV» TIO3A0BXHBOTO HACTWIY, i IPUKIIEIOEThCA 10 namyom (puc . 5.44,
e). 11 KpilUTeHHS TOJIOBHOI IIOIIM B OiYHMX «KoJIomax» OyvpK4e 10 Hoca
CBepiyIoM abo IIvIOM IIpopobiigeTbest oTBip. OKpiM IIBOTO, B IIMX Xe OiuHmIX
KOJIofaXx IIPOKOJTIOIOTHCS IITVJIOM OTBOPM I KodpesTb-Hareslis, sIKi CJIy’KaTb
Ha IUIOTy WIS KPiIUIeHHS BCIIAKMX cHacTer. BoHM poOIIsaThes i3 3arocTpenmix

IIMaTOYKiB CipHUKIB (puc. 5.44, Mm).
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Puc. 5.44. ImocTpanist ckiagaHHA MOAesIi IVIOTY:
a - 3aroTiBKa 3 COCHOBOI KOpW; O — MOC/IIIOBHICTE BUTOTOBJIEHHS KOJIOL; B
- TexXHOJIOTIs IX 3'€gHaHHS; T - IIOJOBXHIVI HaCTWII 3 KOJIOT; [T — IaTyOHMI
HaCTWI 3 COJIOM'STHOI IUIETiHKW; € — MOHTaX OTOpPOXi; X - XaTuHa; 3 —
KpilUIeHHd TMKYy A0 IIOIVIM; K - MOHTaX INTypBaJIbHOIO Kojleca; JI —
migyioMHa Jiebinka; M - Koderb-Hareyri OOTiB KpiIUIeHHSI cHacTeV; H -
peBaHTV KpilUIeHHs BiTpwia 0 pei.
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o mist wioTy i Oymmpwr (oxXwiy IOy Ha HOCI CynOHA)
BUCTPYTYIOThCS 3 pevioK. ITpu 1ipoMy J10BXMHa peviok I TOJIOBHOI A-
ronioHoI momm nosuHHa Oyt 190 MM, KopMosoi - 130 My, Oymmpura
(Takox A-miomi6Ho1 dpopmm) - o 90 Mm.

ITomtepeuni KpiruleHHs Ha INODIYy i OyIINpuUT Kpalle BChOTO
poduTM 3 COJIOMMH, TaKOX $IK 1 TMK Ha 3afHIV IO IS  PO3TSIKKM
HVDKHBOTO Kpalo (IIKaTOpwHM) BiTpwia. JosxmHa ruky - 55 mm. [11o6 Bin
Mir obepTaTvics HaBKPYTM IIOITIM, VIOTO KPpiIUIeHHSI BWUKOHYETBCSI Y
BUIISIL CMYXXKM IIUIBHOTO IIarlepy, KapToHy abo Xepcrti, sirHyToi y
BUIJISIAIL IyKKY i IPUMOTaHOI 10 TMKY HUTKaMu (puc. 5.44, 3).

XatmHa (puc. 5.44, X) BUPpI3yeTbcA 1 CKIEIOETBCA 3 KapTOHY abo
IIUTBPHOTO Iariepy i 0OKIIeI0eThCS PO3MIIUIEHVIMY YIIOIOBX COTIOMMUHAMM
abo X poskpecsieHnM ¢IoMacTepPOM KOBTVM ITaIlePOM.

Bitpwia pobisaTbcs 3 Kasjipky, 3abapsiieHOl B CBIiTJIO-Cipwil KOJIip
CTa0KMM  BOOHMM PO3YMHOM dYOpHOI Tymi abo axBaperm. Bomrm
OPVKPIIUIAIOTECSA Ha MepIin MomIi i FMKY APYTol IIOMIN 3a JJOIIOMOI'0I0
3iTHYTMX HaBIIUI IIaIlepoOBMX CMYXKOK, fKi 00epTaloThcsi HaBKpyIU pef,
mom abo TMKY i 3Mas3yroThcs KiteeM (puc. 5.44, H)

OxpiM KajIbKM, BiTpIIa MOXKHA 3IIMTY TaKOX 3 0aTUCTy, MOIUTiHY,
TOHKOI repKati abo 1moBKy. Ix posmipu i popMy 1erko BUSHAYMTY THCIIST
TOTO, K OyIie 3po0JIeHO OCHOBY MOTIEIi.

[ITo6 imiTyBaTi HallOBHEHe BITPOM BITPWIO 3 TKaAHWHM, VIOTO CIIif,
JoOpe HakpOXMayUTV i INABICMTM CyIIMTHCA 3a YOTHMPU KYTH,
HACUITaBIIM B HBOTO CYXWI MicOK. MiX ITiCKOM i TKaHMHOIO HeoOXimHO
IIpOKITACTM HestodpaH abo Mapio - Ile JO3BOIUTH 30eperTit ITOBEPXHIO
BiTpwiIa umcToo. 1obuTncsa OpupomgHo omyKiIol popMU BiTpWII MOXHA i
inmmMuy criocodbamy. Harpukiiaz, posTsaryoun ix Jjis IpocyllyBaHHs Ha
IIOBepXHi BeJIMKMX OaHOK a0o, 3poOmBIIM paMKy i 3adpikcyBaBIIM Ha Hilt
BITpWIO, HaIlpaBUTW Ha HBOIO CTPYMiHb IOBITps 3 ImMiIococa. B ripomy
BUIIaJKy HaKpOoxMasleHa ITOBEpPXHsI BUCOXHe 3a JleKiIbKa XBWIVH, i mpu
npoMy 30epexeTbcs popMa, SKy TKaHMHA IPUIHSUIA BiZl CTBOPEHOIO
IWJIOCOCOM BITpY (puc. 5.45).

Irypsan miamerpom 20 MM i Jsebigka (puc. 544, x, )
BUTOTOBJISAIOTHCS 3 IIUIBHOIO Iarnepy i MMaTOUKiB 3aCTpyraHoOi peviku 3a
ZIOTIOMOT010 KaHIIeJIAPCHKOIo pizaka.

T'oToBa Momess 3a goroMoror dapboposniwnosaya (aje MOXKHa i
M'SIKVIM II€H3JIVIKOM) TIOKPMBAETHCS JIaKOM: MeOJIeB/M abo ITarioH-7IaKoOM.

290



Puc. 5.45. TexHos1oris
BUTOTOBJIEHHS BITPIII

MNpari
napycmu

Kniaeé,CTchenb

s BumpoOyBaHHS MOHelli Ha BOHI B cepeduHi IUIOTY MiX
KOJIOfaMM 3aKpilUIIOETBCST  KUTh, 3poOieHmMm i3 cMyxku daHepn
3aBgoBxky 100 i mmpuHoo 20 MM. Yepes Kitb Momers mpm 30epiraHHi
3aKafja€ HeCKJIaJHy MifcTaBKy. Mofesb Oe3 KijIsi MOXHa BiJTbHO CTaBUTU
Ha OyIb-sIKY IUIOCKY IIOBEPXHIO.

3 MopenaMu IUIOTYy MOXHa HPOBOJWTHU IliKaBi irpm i HabiTh
3MaraHHsa. TUIBKM BaXXJIMBO IaM'siTaTi, IO KOPY LI BUTOTOBJIEHHS
Mozieri ciit 30upaTu i3 3eMIi -y JKOIJHOMY BWUIIaZIKy He OOJIOMJIIOBATH 3
ZlepeB, OCKUIbKY 11e 3aB/a€ iM BeJIMKOI KO !

Puc. 5.46. IlpucrocyBaHHS IS
BUTOTOBJIEHHS «KaHaTiB» 3
CKpyYeHVX HUTOK

5.3.9. Monenp OigBOAHOIO YOBHA.

ITporoTniiom pnaHOi Momei € [AM3eJIBHWMII ITABOIHWUI YOBEH
«CeBepsgHKa». 3arajJlbHUM BUI MoIesli HaBelleHO Ha puc. 5.47. Mopeinb
pospobitena b. AGpamosumM [2].

s poOoTvt Hap MOOEIUII0 3HAIOOMSITHCS: JIOO3MK, HOXMWIIN IIO
MeTaTy, eJIEKTPVYIHU MasUTbHK, CKIIAIaHMUI HiX, Pallllilb, HaKIaqHNUI
Harip, BOIOCTIVIKMUI Kilent i dpapbom.
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BurorosireHHs Moperli HOYMHAETBCA 3 Kopmycy. 3 daHepu
3aBTOBIIKM 4 MM BUPi3yeMO MPsAMOKYTHY 3aroTiBKy po3mipom 430x50 .
Buxpecimmo Ha HiT KOHTYp Kopiycy 1 i BUIIWISEMO TI0TO JIOO3MKOM,
IOTPUMYIOUNCh IIPU 1IbOMY TOYHOCTI BUroTosjieHHs. Kpai mifgpiBHseMO
parisieM, HagdIeM i 3aUUCTUMO HaXXITauHMM ITallepOM.

3 Jrerkmx Iopim gepesa abo miHomwIacTy BUroToBmMo Oy 8. Ha
CIIpaBXHBOMY IIiIBOOAHOMY 4YOBHiI Oyili — Ie crasieBi OOTiUHMKM, fKi
3aKpMBaIOTh CUCTeMY OaJlacTHUX IIMCTepH. BoHM ToaroTh KOpIIycy YoBHa
oOTiuny dQopmy, 3abesnedyioTb HeOOXimTHMI 3amac IUIaBydocti. by,
BUTOTOBJIEHI TaKMM YMHOM, HOHAAyTh MOAesli o00'eMHNMIT BUIJISLI.
3akpimiTeh I1X Ha KXopmyci 3a pgomnoMororo Kiew «Turan», SAKUMI
BUKOPUCTOBYEThCS ISl KPiIJIEHHS IVTUTOK CTeJIb.

HaJii IpucTyIIaeMo 10 PO3MITKM HPOPIi3iB [JI1 yCTaHOBKY HOCOBOI'O
TOpM30HTaJILHOTO cTepHa 17 i kopMoBoro By3ia 19. HimiHy nOponmwiseMo
3IIBOEHOIO IWWIOIO, a MO0 WM B JIOO3MKY He pO3XOIVIINCS, CIasgeMo ixX
MiX coboro.

CrepHo Mopeni getami 17 i 19 i rpeOHuUT reuaT 11 BUpisyeMo 3
XepcTi Bim KoHcepBHOI OaHKM. Biccto reuHTa (metasib 13) CITy>XXmTb
mmwIbKa giaMerpom 0,9 mm. 11 MittHOCTi 11 o1if 3irHy ™M 1 mpumasT! 1o
reyHTa. Hampasnsioay TpyOky mimmmmamka 12 3 jaTyHi abo xepcri
HaKaTa€MO Ha crmili giameTrpoM 1 MM. 3pyuHillle BCbOrO IIPUIIASITU IIIO
TpyOKy 1o samok 14, BcraBuBIIM B I OTBip OaMOYKOBMII CTpPVIKEHB
niametrpom 0,9 i 3aBmosxkm 30—40 mm. D19 3MeHIIIeHHs TepTs Ha Bichk
TBMHTA HafgraeMo 2 abo 3 maon 3 pisHOPITHMX MeTaJliB.

JlomiaTi rpebHoOro TBMHTA HeoOXimHO BimirHyTM Ha KyT 40° momo
IUIOIIVHU 7Ooro obepraHHA. XomoBy pyOKy KpillMMo 10 KOpITycy 3a
IIOIIOMOrOI0  KJIeto i 11Box MeTasieBux pombOiB 6. Ilepmckormm 3 i 4
BUTOTOBMMO 3 npoTy aiamerpoMm 0,6—0,7 mm. Illnmratu Hapisyemo 3
IIUILHOTO YOPHOIrO Mamepy i HakjIeiMO IO PO3MITII KpecjaeHHs.
BarepriiHia — cMy’kKa 3 TOro XX Harepy i TaKoXX IIpUKJIeloeThbes. JiIsaHKy
HOCOBOI'O CTepHa i KOPMOBOrO By3jla OOMOTaEMO TOHKOK HUTKOIO,
mpocoueHOlO0 KileeM «MowmeHT». KopmoBuil By30J1, BUTOTOBJIEHUU 3
LIJIOro JIMCTa >XepCTi, YTBOPIOE TOPM3OHTaJIbHE KOpMOBe cTepHO 19,
BepTHKaJIbHe CTePHO Kypcy 14 i IBi jTanKy KpoHIIITerHa I'peOHOro rBIHTa
20.

Moperns mobpe 3aHYpPIOETBCS 1 CIUIMBA€E 3a HASBHOCTI IO3UTMBHOL
IUIaBy4OCTi, IO CTAaHOBUTH IpuOimsHo 14 r. SIK BuU3HauMTM IIIO
BeTMUMHY?
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Puc. 5.47. Mopeib an3erbHOro MiiBOAHOro YoBHa «CeBepsiHKa» 3
T'YMOBVIM JIBUT'YHOM
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3uHanmemo 1teHTp Barm (LIB) Momeni i BigsHaummo Iie Micre,
3aKOJIOBIIM B HBOTO IIIWIBKY. ITpmB'sbkeMo 10 Hel Ha TPbOX JpoTax
KpUIIKy (HaIlpMKiIaf, Bil IDIACTMKOBOI IUIAIIKM) i IIOKJIameMo B Hel
BaHT@&X Macoo mpuOmsHo 15—20 r (MOXHaA BMKOPVCTOBYBaTU
IpoOvHM). 3aHYPUBIIM MOENb Y BOAY, 100'€MOCS TaKOIO ITOJIOXKEHHS,
o0 Moperns piBHO i mosori 3aHypioBasiacs y Bomy. IloTiM axyparthO
3B@XNMMO Ha TOYHWMX Tepe3axX APOOVHW, IO 3aMIIUINCI, 1 CUcTeMy
MigBicKM (Macy KpPWMILIKM, IIIWIBKY, IPOTH). 3HauM IX Macy, 30BCiM
HeBaXXKO TMimibpaTy BiAMOBIOHMI IO Basi IIMATOK CTajeBOro IpyTKa 16
nng  Oamacty. Kinni mpyrka oOpobumMo HamwikoMm 1 HOpUKpinmmMo
HUTKaMV, IPOCOYEHUMM KJIeeM, 10 Kl B TOMY MICIli, e 3HaXOOUTHCS
LIeHTp Baru.

5.4. BUroroBsjieHHs1 MoeJIeV aBialimHoI TeXHiKn
5.4.1. IloBiTpsiEMII 3Mit-aKpoOaT

YmobreHoto 3a0aBoio IIKOJISAPIB € 3alyCcK IIOBITPAHMX 3MilB.
3amycTuTy 3Misl i MWIyBaTVCS VIOTO BUILHMM IIMPSHHAM — 3aHSATTS caMe
mo co0i 3axomumoroue. MoXXHa HaBUMTHM 3Misl BUKOHyBaTu i dirypu
BUIILIOTO IITOTaXXy. AJle mIsi IIbOTO HOTpiOHa criemiasbHa KOHCTPYKIIA i
OpUCTpi I ylpabliHHA. Taka KOHCTPYKIis  IIOBITPSIHOIO 3Misl-
akpobara 3arporioHoBaHa B. AsbomkiammM [6] (puc. 5.48).

IMepmr 3a Bce crtip 3poOWTM MIIHY, ajle B TOW XK€ dYac i JIeTKy
KOHCTPYKIIilo, IIT0 BOJIOfi€ MaKCMMaJIbHO MOXJIVBOIO IIS IUIOCKMX 3MiiB
migroMHol0 cwiolo. KpiM Toro, moTpiOHO MaTw CBOEpimHWIT <«IIyJIbT
yIIpaBJliHHSA» — IIPUCTOCYBaHHS, 3a JIONOMOIOI £KOrO MOXXHa
HeperiaBaTyi KOMaHAM Bil pyku. A 1100 KoMaHAM AOXOOWIN O 3Mis,
IIMPSII0YOTO BUICOKO B HeDi, HeoOXiTHMII He OfIVIH, a [Ba JICEPML.

JIKi X TexHiuHI HOBMHKM 3aKjajieHi B KOHCTPYKIHi. 3aBAsgKu
0cobrmBivt popMi KpWIT IPY CTIVIKOMY BiTpi BIAAETHCS JOOUTICS XOPOIIINX
JIBOTHUX {KOCTeV IIbOrO JIiTaJIbHOro amapatry. Ajie HIBUAKICTb BITpPY -
BeJIYMHa Mavbke 3aBXay MirmBa. ITpu panTosux rnopusax Big0yBa€eThbcs
3puB IIOTOKY IIOBIiTps 3a IUIOMIMHOIO 3Mis i BiH, 1mo30aBmBIIVCE OmIOpW,
MOYMHAE ITlepeKMIaTUCH.

HocBigueHi MoiesTicTy, 3Haro4M PO HiZCTYIIHICTh BiTPY, VidyTh Ha
PisHi xuTpyBaHH:. B onvcyBaHi KOHCTPYKILil BUKOpMCTaHa OfHa 3 HIX.
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Puc. 548. Koncrpyxuiist amisi-akpoOara: 1 — ImmvibKa, 2 — IyMOBa aMOpTH3aLlis,
3 — mpy>xuHa, 4 — Kitelle, 5 — pikcaTop, 6 — cTpivKa, 110 CAMOKJIEIThCS,

7 — obmmBka, 8 — obmexysay, 9 — mornepeuna pevika, 10 — T103IOBXHS
pevika, 11 — masteriy, 12 — crionryuna ckpirnika, 13 — 3axsat; 14 — xsicT 3mis.
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3BepHiTh yBary Ha Hic 3Mmid. Ilo-mepie, monepedni pevku
3'€JHYIOTBCS 3 TTO3[IOBXXHBOIO 3a JJOIIOMOIOI0 HMPYXKMHSAYOro Kiaeld. ITo-
Ipyre, MK cOOOI0 BOHM [JOAATKOBO 3B'SI3aHi T'yMOBOIO aMOpPTM3aIli€lo.
Taxuit IoABiVIHUI 3B'430K O3BOJII€ KpWIaM 3Misl Kpallle pearyBaTyl Ha
IIOpPMBU BiTpy — IIpU CWIBHMX IIOpMBAX BOHM TPOXW CKJIaJAlOThCS.
ITpaBna mpu 1IbOMY TPOXWM 3MEHIIYETHCS ITiVIOMHA CWla, 3aTe iCTOTHO
3pocTa€e CTIiMKICTB.

11 cniopymKeHHsI Takoro 3Mis He BUMAaraeTbcsl HedilMTHVIX
Marepiaitis. Hecyumit kapkac yTBOPIOIOTb TpM PeVIKM 3 ITPsSIMOIIapOBVIX
COCHOBVIX 200 sUIMHOBMX OpycKiB. 3a 3aJaHMMM Ha PWUCYHKY po3Mipamm
HeoOxigHO Tak 00OpobmTM Opycky, o0 BOHWM HpwWAbaIM 3arocTpeHy
dopMmy. B moTpibHMX Micrsax Tpeba 3poOwTi Ipommi i IpocBepIIATI
otsopu. baxkaHo 3aroTiBku mokpuTn 1 —2 mapamm 6e36apBHOTO JIaKy.

CKpiIITIMeMO PpewiKy MeTaJleBUMM JeTaJIIMU: IIINWIBKOIO,
OPYXXVMHSIMM KiTblleM, dikcaTopoM i oOMexyBadeM. 3 HMX - IIepIi IBi
cTasiesi, iHmi — 3 mopamoMminito. 11106 oOMexyBadi He KOB3aIM IO PeVILTi,
CTSTHEMO iX MK CO0010 HUTKOIO, IIPOCOYEHOIO KITEEM.

B iBivt yacTMHI pUCyHKa IOKa3aHO PO3rOPTKY OOIIMBKM Kpwila.
IlepeHeceMo KOHTYpM Ha IIIMaTOK TOHKOI IIOJIie€TVJIEHOBOI IUIBKM —
BOHI BXe 3po0JIeHi 3 ypaxyBaHHSIM IpPMIIyCKiB. Bupikemo 3aroriBky
HOXWMIIIMU. B Micrsix, BKasaHMX Ha PUCYHKY (gms. mepermH /[I-I1),
3pobrmo ckitaaky. 11106 BoHM He pO3KpIIINCS, BV IPUXOIVIMO IUIBKOIO,
10 caMoKJIeiTbest (muB. mepepis B-B). Temep poskiagemo oOIIMBKY Ha
Hij103i, TTOKJIaleMo Ha Hei Kapkac, ITiJirHeMO HPUITYCKM i ITPUXOHMMO
Kpal JIMIIKOIO cTpiuKoio. [lomaTKoBy MiITHICTE OOIIMBIIL TOmamyTh KPYIi
HaJIM4YKN, BCTaHOBJIEHI TakK, K II0Ka3aHoO Ha nepeTuHi b-b.

XBicT 3Mis — Marepyara CTpiuka HOBXWMHOIO OJM3bKO 5 M. 3a
JIOIIOMOTOI0 3aXBaTy i CIIOJIyYHOI CKPIlIKM IpUEAHAEMO i 10 KapKacy.

3ajuMIaeTbcs NPUB'A3aTU A0 3Misd ABi By3[IeukuM — JBa IIMaTKWU
BostociHi piamerpom 0,5 —0,6 MM. Bpaxyiire, Bil HepeqHbOI KPOMKM Kpwula
7I0 TOUKM IleperMHy IOBXMHa BY3[dedKyM HpuiMacTbcsa piBHO 1 M, a Bin
TOUKM IIepervHy 0 XBOCTa IIOBeIeThCs IImiopaTyi SOCTiIHWUM IUIIXOM
(BOHa X 3aJIeXUTPH Bim Macu 3Mid, IDIOMII KpWI i MIBMOKOCTI BiTpy). B
TOYKax IIeperMHy 10 BYy3[e4OK IIPUB'SIKeMO 1Ba Jle€py — KiHIIi BOJIOCiHI
niamerpom 0,8 —0,9 MM i 3aBmosxkm 1o 100 M.

«[1ynpT ympaBiiHHSI» 3Misd — IIPUCTOCYBaHHS, 3araJbHUM BUI
sIKOTO BU Oaumre Ha puc 5.49, 311iBa. 3py4Ha pydka IIMPOKO PO3CTaBIIeH]
wredi. Jleepy HaMOTaHi Ha [Bi cIapeHi KOTymKM — Koxxa mo 100 m

296



BostociHi. 11106 3amobirTy MYUMOBIILHOMY 3MOTYBaHHIO JIe€piB, KOTYIIKA

3a0e3lledyeHi CTOIIOPOM — IIOIPYXMHEHOK IUIACTMAacOBOKIO IIPOOKOIO 3
MPVBOIOM Ha KYpKOBUVI MexaHi3M (puc. 5.49, cripasa).
6
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|

Puc. 5.49. YnpasiiHHS N0JIBOTOM IHOBITPSIHOTO 3Mid: a - IIPUCTPiNt 11
yIIpaBiliHH; 0 — HOBITPSAHN 3MilL; B - eJIleMeHTV KOHCTPYKIIiT IPUCTPOIO
IJIL YIIpaBJliHHA

3arryck 3Mis IPOBOOUTHCS YHOBOX. Barrt ToBapui Gepe 3Mid i cTae
oOmradsiM A0 BiTpy. Y Bamx pyKax «IIyJIbT yIIpaBiiHHS». Hatvckyoun
Ha KypoK, Tpeba s3moratu 3 KoOTymkm Merpis 10—15 BosociHi i,
Bi/IiVIIIIOBINM BiIl TOBapwmIIa, CYIIBHIIIIE HATATHYTH OOMIIBa JIeepu. A 3apas
Ppa3oM 3pobiTk KOPOTKY MPOODKKY IPOTH BITPY i 3aIIyCTiTh 3Min.

HMBiTBCS, IMiIXOIUIEHWUI BiTpoM, BiH pBeTbcs Bropy. Ilocrymoso,
BifITycKatoun 1o 3—4 M, minHiMITE 710TO Ha BUCOTY, Ae MIBUAKICTH BITPY
OibIrre.

AJle jleepy MOBHICTIO 3MOTaHi 3 KOTYIIOK. 3Mill HapUTh BUCOKO B
Hebi. SIK ’Xe IIPMMyCHUTM TIOTO BWKOHYBaTM aKpoOaTmdHi dirypm?
3BepHiTh yBary Ha IPUCTOCYBaHHA — B IIOYaTKOBUV MOMEHT BOHO
MVMOBUILHO BCTaHOBWJIOCS VIIOIepeK HampsMy BiTPYy i yTpUMYyeThCs
cTporo ropusoHTabHO. 1110 X BinOyaeTses, SIKIO Tellep HOBepHY TN TI0TO
B TOPWU30OHTaJIBHIN IuIomMHI Ha 90°? ITomiyHa 3Mist TeXX po3BepHeTHCs,
IO BiJHOIIIEHHIO JI0 BiTPYy BiH 3a/iMe «He3py4He» IIOJIOKeHHs i ITouHe
nagaTy. 3amobirTvi magiHHIO MOXKHA, SKINO IIBWUIKO IfBECTV OAVH 3
KiHIIiB IprcTocyBanHs. Kpar 3mis mifivimeTsest, Habirarounit oTik BiTpy
VIIpeThcsl B IVIONIMHY i Oye miaTpuMyBaTut Ta 3MilllyBaTu 3Mis y0iK.
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OcpoiBmm 1o HecKIamHy irypy, cmpoOywTe IIOTIM 3aBepIIVTN
IIOBHMY 00epT 3Misl HaBKPYIM BepTMKaIbHOI oci. [IoGMBIIIICE JIerKocTi
BUKOHAHH: 1IbOIO OCHOBHOTO eJIeMeHTa, ITpVCTyIaliTe JI0 pOo3y4dyBaHH:A
aKpoOaTUUIHMX IipyeTiB.

5.4.2. BuroroByieHHs HaIIIPOCTiIlIOl MOAeJIi IUIaHepa 3 manepy.

BurorosiieHHs 1iel Monerni 1wiaHepa [85] MOXKHa 3aIIporIOHyBaTV
YYHSAM MOJIOAIINX KJIaciB B IPyIIi MOYaTKOBOTO MomestoBaHHs (puc. 5.50,
BIOpi).

Ha niniGpanmx 3a po3mipamu jImcTax marepy rocTpo 3arocTpeHnM
OJIiBIIeM 3a JOMOMOIOIO JIHIVIKM 1 KOCHHII BUKOHYIOTbCS KpecJIeHHs
kpwi 3, crabirizaTopa 4 i kbt 5 B Macmrabi 1:1, a Ha xKaproHi —
KpecsieHHs (pro3erIsLKy 2 1 110ro HocoBoi YacTuHM 1.

OueBypHO, WO IIpM TaKMX po3Mipax IUIaHepa, Kpwia 3,
crabimisaTop 4 i Kisb 5, BUTOTOBJIEH] 3 OOHOrO MIapy Iarepy, MaTUMYTb
He0CTaTHIO JKOPCTKiCTh, TOMY iX BUTOTOBJISIOTD 3 JIBOX CKJIEEHUX JIVICTIB.
JIvicr 3 KpeciieHHSIM KpWl IIepervHaOTh HaBIIUT 110 IIpaBivt JIiHIl Tak, 11100
KpecJleHHsI BWMSBWIOCS i3 30BHIIIHBOI cTOpoHM. /DI Kpammx yMoB
mepervHy i I 3abe3leueHHs HeOOXimHOI TOYHOCTI BUIOTOBJIEHHS
3a3gajleriib IIO JIHIVI JIETKMM HaTMCKOM 3BOPOTHOIO 3aKpYIJIIOIOYOIO
CTOPOHOIO HOXXa ITPOBOIATE O3HAUKY MaViOyTHBOI JIiHil 3rMHY. 3aroTiBKy
CKIaaloTh yOBiui Mo JIHII 3rMHY 1 IIpoHpacoBYIOTb IleperuH
dampribertHoM.  BHyTpimmHIO  IIOBepXHIO  IIeperHyTol  3aroTiBKU
piBHOMipHO MacT4Th KileeMm IIBA i yximajmaroTh 3aroTiBKy Hifl IUIOCKUM
npec. Porme mpecy MoXe BMKOHyBaTM PpiBHa [OIIKa 3 BaHTaXaMU,
MeTaJsIeBa IuInTa ado IHIIMIT TUTOCKMI BaXXKWL mpenamMer.

ITiciia BUCcMXaHHS KJI€I0, KOPUCTYIOUVICh JIHIMIKOI, KapTOHaKHVIM
HOXEM i IIiIpi3HOIO JOIIKOI0 00pi3yIoTh 3aTOTiBKY IIO JIHISIX KpecjIeHH:.
JIiHiKy ciig mpwTycKyBaTy A0 IiApi3sHOI AOMIKM Tak, MO0 YHMKHYTHU
3CyBy Hallepy i BUKpWBIJIEHH: JIiHiVI pO3pi3iB.

3aroTiBKy Kpwia i crabimizaTopa 3rMHAIOTh IO OPYIMX i TpeTix
JIIHIAX 3IVHY 1 IIPOIPacOBYIOTh (PaTbIIOETIHOM.

OOpobka kKapTOHY B MOpPIiBHSHHI 3 ITallepoM BMMarae OiTpImmix
3ycwiib, HiX narip. I1pu pisanHi kKapToHY HiX Tpeba TpyMMaTy JIe30M BHI3
i i GiyTBIIIVIM KyTOM 10 TIOBEPXHI, HIK IIpU pi3aHHI Iamnepy.

Ilepen 3rmHaHHSAM KapTOHHOI 3aroTiBKM IO BCiMI JIHIT 3rvHY
pobiare HernmmOokuvyi piBHOMipHWMI Hampis. [lpw 3rmuaHHI Hagpis
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3aJIMIIAE€THCSA Ha 30BHIIIHIV CTOPOHI. 3aKpyIIIIOIOUi eJleMeHTM Ha HOCOBil
JacTyHi (PIO3eJISKY BUPI3YIOTh HOXMIISIMIL
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Puc. 5.50. 3aranpHumt BUIIISAA i ecKi3u OeTastels IwiaHepa: 1 - Hic iaHepa,
KapToH; 2 - (pro3eIIsLK, KapToH; 3 - Kpwla, Harip; 4 - crabiisaTop, narmip;
5 - Kb, marip.
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3aroTiBKy (hro3esIsKy MacTATh KIIeEM II0 BHYTPIIIIHIX ITOBEPXHSIX,
BCTaBJIAIOTh KUIb 1 KiIafgyTh MHifg IIpec. MacTATh KileeM BHYTPIIIIHIO
IIOBEPXHIO HOCOBOI YacTMHW i BKIIEIOIOTh B Hel (Pro3ersbK. AHaJIOTigHO
BKJIEIOIOTH (PIO3eJIsIK B cTabiIizaTop.

Kpwio TMM4acoBo 3aKpilUIIOIOTh Ha (Pro3esIsbKi KaHIIeIsIPChKOI0
IIMVIBKOIO i BM3HA4YalOTh po3TallyBaHH: HeHTpy Baru (LIB) momerni. Bin
Ma€ 3HaXOAWTHMCH Ha BinmcraHi 56 —57 MM Bij, IlepeHBOI KPOMKM Kpuula.
Lle mocsraeTbest IiepecyBaHHSIM KPWJI «BIIepel-Has3all» Y3I0BX (DIO3eIIsTKY.
SIx110 mepeMileHHA Kpwla He Ja€ MO3UTUBHYX pe3yJIbTaTiB, TO MOXKHA B
HOCOBIiYI YacTMHi MOMICTUTM JOAATKOBUN BaHTaX (HaIpMKIIaz, CKPillku
IUIS TIaTIepy).

[obuBIICch TOTPiOHOI IIEHTPOBKM, HPUKIEIOIOTh A0 (PIO3ETIIKY
KpwIa i perysoloTe MoAellb B IMPOOHMX IIOIbOTaxX 3 PyKW. Bimxmsioun
IUTOIIVHY KpWIa i crabirizaTopa Ha pi3Hi KyTH, 10OMBarOThCS IUIABHOTO i
npsMoro nonsoty. IlpaBwibHO BinmperysiboBaHa MoOfesib, 3allyllieHa 3
PYyXwu, HOBMHHA ITposieTiTu BifcTanb 10 - 15 meTpis.

5.4.3. BUroToB/IeHHsI MeTaJILHIMX MOJIeJIeV JIiTaKiB

MertasibHi MoJIeTi-HaIliBKOIIii OTpMUMasIv IIMpPOKe PO3HOBCIOIKeHHS
y TOYMHAOYMX aBiaMopericTiB. BpaxoByroum 11e, B J1aboparopii
aBiamopermoBaHHsA lleHTpy awTs4doi i IOHAIIbKOI TeXHiYHOI TBOPYOCTL
Micra Pubinceka (Pocist) po3poOsIstoThCs i BUTOTOBIISIOTBCS TakKi MOpIei
Imij KepiBHMIITBOM Iemarora goparkosol ocsityu C. KosioHckosa [45].

3aBAsgKM ITPOCTOTI BUIOTOBJIEHHS 1 3aCTOCYBaHHIO JIOCTYITHMX
MaTepiajliB, Mogei LbOro KiIacy KOPWUCTYIOTbCS BeJIMKMM YCIIiXOM,
0cOOJIVBO B JIITHIX TaOopax BiNITOYMHKY i JITHIX IOWTSYMX ILIEHTpax. Ix
MO>XHa BUTOTOBUTM 3a KOPOTKUM CTPOK, a 3aITyCKM - 3aBXAV BUKIIVMKAIOTh
iHTepec y AiTeVt i JOpoCIIMX.

MerasibHi MoOpesIi 3alycKaloTbCs 3 KaTallyJIbTH, $IKa IIO CBOIV
KOHCTPYKIIil y>kKe cx0Xa Ha poraTKy.

PosmisiHeMO KOHCTPYKIIiIO MoOpesIi-HalliBKOIlil, K IPOTOTMII IS
sKOl BUOpaHMI CydacHWUII HaI3BYKOBMUM OoMOapAyBasIbHMK i3 3MiHHOIO
reoMmerpieto (crpinosupHicTio) Kpwia Cy-24, mo CTOITh Ha 030pOcHHI
pocinicekmx BIIC (puc. 5.51).

Martepiaim sl HamiBKOIIl 3HamOOJISATBCS HAVHOCTYIIHIII: JIVCT
ninomwtacty I11C-4-40 posmipom 300x210 i 3aBTOBIIKM 3 MM, daHepa It
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HOCMKa Tiel X TOBIIMHM, aBiamonenbHa ryma i ke IIBA, a 3
iHcTpyMeHTiB OymyTh IOTpPiOHI: orTiBelld, JIiHiVIKa, CKaJIbIIeIb, HOXMII,
IIMVUTBKY, 1719 po3dpapOoByBaHHS — MapKepu abo HiTpodapou.

Burnaa cnepeny

o Burnag sHusy
H if

Puic. 5.51. 3araysHM BUIIIST MeTAILHOL MO Ti-HariBKorrii jritaka CY-24:

1 - xoHcormi Kpwia; 2 - OOKOBMHM (DIO3EIIDKY; 3 - BepXHs YacTUHa
ro3ersoKy; 4 - HVYDKHS JacTHa (PIO3eTIDKY; 5 - ITOJIOBMHKM cTabiTizaTopa;

6 - KUTh; 7 - ITeperoponka; 8 - raprport; 9 - HocoBa JacTMHa (PIO3eTIsTKy;

10 - mijToHM TIABiCKM 030 POEHHS

Ilepenmst wacTmHa PIO3€TLKY BUTOTOBIIIETBCS 3 (paHepw, a BCs
pelliTa geTasleVl BUPI3y€ThCS 3 JIMCTOBOIO IIiHOIUIACTY.

Ha pwc. 5.52 mpuseneHi ocHOBHiI mHeTayli Mofeni B €OMHOMY
Macmrabi. [ Toro, mob oTpuMaTy HeoOXigHI po3Mipu Bcix meTaiievi,
Tpeba MIPOIOPLIVHO 30UIBIINTY KOXHY 3 [eTalell Ha IbOMY PUCYHKY.
11 BU3HaUeHHS MacITaOy 30iIbIIeHH:S Ha OOHIM 3 [geTayiemn
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MIPOCTaBJIeHNM il iCTUHHUI po3Mip (B TTaHOMY BUITQJIKy Ile JIeTaib 2).
306iTbIIIeHHST MOXHA IIPOBECTM PIi3SHMMM MeTofaMM, ajle Kpallle BChOTO
BUKOPUCTOBYBATHU I IIMIX 1IiJIeVl KOMIT'FoTep.

750

Puc. 5.52. OcHOBHI geTasti Momerti (HOMepy [eTasiell CHiBIIagatoTh 3 puc. 5.51)
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HapinHinre Bchoro posMivaTi KOHTYpW JIeTajleyl 3a 3a3falerigb
BUTOTOBJIEHMMM IaOjoHaMw 3 IMUTbHOro KapronHy. llkomsapi OGimbma
CTapiii MOXYTH IlepeBecTV KOHirypariifo meraseyt 3 KpecjleHHS Ha
niHorwiacT abo daHepy 3a JOIIOMOTIOX0 KomioBaylbHOTO Ilarepy. I1o6
KpecJleHHs HpM IbOMY He IICyBajIocs, VIOrO MOXHA JIaMiHyBaTK
PO30POI0 IUIIBKOIO.

BurorosiieHHs MOfIesli ITIOYMHAETBCA 3 PO3MITKI KOHTYPIB [eTajlen
Moperii. PoboTa 11 HOBMHHA BMKOHYBATHCS 3 MaKCHMaIbHOI TOYHICTIO
— BifJ IIbOTO 3aJIEXXUTH MOJILOTHI AKOCTi Moferti. Ctifm BpaxyBaTH, ITI0 IS
ZJaHoi HamiBKOIii MOTpiOHI HOABIVIHMI KOMIUIEKT KOHCOJIeV Kpuia i
OoKOBUH (PIO3eJIDKY i ITiCTh KOMIUIEKTIB IUIOHIB ITiIBiCKM 030 pOeHH:.

Hamcxinagninma i Tpy/JoMicTka 4YacTMHa Mopeli — HocoBa. Bona
po3Miva€eTbcs Ha JMCTI aHepM 1 BUIIWIIOETBCSA JIOO3MKOM, a IIOTIM
00po0isieThbcss HanmWIKOM i IKipkoro. [las s 3averuleHHs MOZIEIUIIO
TFYMKM KaTarlyJIbTV He IOBMHEH MaTy TOCTpUX KpOMOK, iHakIlle ryma Bifj,
YacToro 3iTKHEHH 3 HMM IIBUIKO IlepeTpeThCs.

Hacrynna omnepariiss — BupizaHHS TOCTPUM CKasIbIlejIeM IIO
PO3MITII BCix meTarters 3 miHoIwIacTy. Ilpu ripoMy GakaHO KOPUCTYBaTHUCS
MeTaJIeBOIO JIiHiVKolo. IlounHarounM MopericraM IIf0 oIlepallifo Kpailie
BUKOHYBaTM HOXMWIIIMM, a IIOTiM TOPIIi BUpi3aHMX HeTasielt HeoOXimHO
BUPIBHATY HIKiPKOIO.

bokoBuHM i BepxHi YacTMHM MOTOTOHIOJI TaKOX 3'€IHYIOTHCS
IIIIVIBKAMMY, IICISE YOO CTMKM 3CepelduHM ITpOMasyIoThcs KileeM. Ha
TOPIIi HVDKHIX YaCTMH MOTOTOH/I0JI HAHOCUTbBCS KJIeV, i BOHV BKJICIOIOTHCS
MiX OOKOBVHAMM i TeX PiKCYIOTHCS MIMVITBKaML.

3ajlexHO Bim mHepenbadyBaHOI IIBMAKOCTI TOJIBOTY MO
HoTpiOHO BUOpaTM HEOOXimHY CTPUIOBMIHICTP IIOBOPOTHMX (Ha
IIPOTOTMITI) KOHCOJIEV KpWIa - UMM OiIbIlle MBWUIKICTh, TMM MEHIIe KyT
PO3BOPOTY OO MO3I0BXHBOI oci Moerti. KoHcosi Kpl TpUKIIeroI0ThCA
J0 IIeHTPOIUIaHy, BCTaBMBIIM IX KOpeHeBi YacTMHM B IIpopisi B
OokoBMHax (PrO3esIsKy, MiCisg UOro HeoOXimHO BKIIEITH IIepeMUUKY B
cepeAVHy XBOCTOBOI YaCTUHM (PIO3eJIIKY.

ITiciia ocTaTOYHOrO BUCHXaHHS K€ TEeXHOJIOTIYHI INIIIBKU
BUTATYIOTBCS, a HOCOBUV €JIeMeHT MOMENI CTUKYETBhCS 3 KOpPOOKOIO
rozesIstKy, CTUKI 3cepeIHI aKypaTHO IIpoMasyIoTecs KiteeM ITBA.

B 3amHin vacTvHI Pro3e/1sKy NPUKIEIOEThCS KiJTb 3 TMMYaCOBOIO
mioro dikcalliero Bce TMMM X IImIbkamu. ITosepx rosersbxy momerti
HPUKIIEIOETbCA FaprpoT, BUPi3aHNUII TaKOX i3 cMY>XK1 miHorvtacty. ITicia
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BVICXaHH: KJIef0 Ha CBOI MiCIIsl BiIIIOBITHO JI0 CKJIaflaJIbHOT CXeMU MOfesIi
BCTaHOBJTIOIOTHCS IIUTOHM ITABICKM 030POEHHS.

SIK BXe 3rajlyBaslocsi, MeTaJIbHa MOJIeJIb € HaliBKOII€I0 Cy4acHOro
HaJI3ByKOBOro OoMOappayBasibHMKa, TOMYy OakaHo mnodapOysarm il
Bi/ITIOBiTHO 3a0apBIIEHHIO ITPOTOTMILY.

MoxxHa BMKOPMCTOBYBaTM [ IIbOTO He3MWBHi drioMacTepm-
MapKepw, 3a JIOIIOMOIOIO SKMX 300paXyIOTbCs KOHTYPWU e€JIepOHiB,
3aKpWIKiB, KepMa HaIpsIMy, TeXHOJIOTi4Hi CTMKM, MOBITpo3abipHUKMU, a
TaKOXX HeoOXi/THI cMBOJIbHI 200 OyKBeHi ITO3HaUeHHS.

J1)1s1 GUIBIIIOT CXOXKOCTI 3 IIPOTOTUIIOM MOXHa odpapOyBaTy MOJeIIb
HITpoeMasUIIo CBIiTJIO-CMHBOTO KOJIBOPY. 3abapBiieHHs Kpalle BChOTO
poburn 3a momomororo aeporpada abo immoro dapbomynery, 3a
IIOIIOMOTOI0 SIKOTO MOXKHA OTpMMAaTy ApiObHe HarwwieHHS i Ite HeoOXimHO
pobutn B crerjaJibHOMY IIpOBITpIOBaHOMY IIpuMimeHHi abo Ha
BifKpuTOMy TIOBiTpi, Bimpmasik BorHio. ®apOy cj1if po3BOAUTU TUM
PO3UMHHMKOM, SIKMV He PO3YMHSE IIHOIUIACT. Ajie 4KIIO Bce X TaKu
IIOBOIUTBCA KOPWCTYBaTMCcA Jlakamm 1 papbamMm Ha HITPOOCHOBI
aeporpad pekoMeHAYyeThcsl TpUMaTy Ha Bifcrani 150 —200 MM Big, Momerti
i HaHOoCUTU PpapOy KOPOTKOYACHO i TOHKVMMM IIIaPaMM.

Texuiuni nani Mopesti-HamiBkoril jritaka Cy-24

Pozmax Kpwia, MM:

- Opu KyTi cTpitoBuaHOCTi 15°. 280
- Opu KyTi cTpitoBugHOCTI 35°.. 260
- TIpU KYTi CTPUTOBMAHOCTI 68°. 210
HoBXmHa, MM 285
Bucora, MM .......... 80
Maca moneri, T ......... 20

Ha cxstapgasbHin cxeMi HamiBkorril (puc. 5.51) BKa3aHO ITOJIOXKeHHS it
IIB, rapanTyrode CTiIKMUi IIOJIT MO[eJIi, IO Ma€ CTPUIOBUIHICTD
KoHcorent kpwia 35°. Ilpu 3minHi cTpioBuaHOCTI y Gitbinry abo meHITy
CTOPOHY IIeHTpPOBKa IiAOMpPaETbCs eKCIepVIMEeHTAIBHO 3a JOIIOMOTOIO
IUIACTWIIHY, IO JIOTA€ThCS B HOCOBY a00 XBOCTOBY YaCTHMHY JIiTaKa.

PerymtoBaHHs i 3aIycK MofesTi 3OiTICHIOETbCS TaKUM UMHOM. (pUC.
5.53).
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Puc. 5.53. Cxema perysmoBaHHs
MeTaJIbHOI MOJIeJTi:

A — mipu niKipyBaHHi 3a1H1
KPOMKW JIOIaTert crabitizaTopis
BIITVIHAIOTHCS BIOPY;

b — mpn xabpupysarii 3aTHi
KPOMKM JIOIIATeVI CTabuTi3aTopiB
BIIIMHAIOTHCSI BHI3,

B — 11030yTvics yiiBoro KpeHy
JOTIOMOYKe BillTIHAHHS BHIA3
3a/THBOI KPOMKM Kpvula JIBOL
KOHCOJTi;

I'— B HOpMaJIbBHOMY HOJTHOTL
MoZe/Ib CTIVIKO IVIAHY€E Ha
Bizcrani 10—15 m;

I — BimperyimoBaHa MoIe/Tb
3aITyCKAETHCS 3 OMOMOTOFO
KaTarryJIbTi 3 T'yMOBOI HUTKM

[yra0EMA LHMyT
KATAMyALTH

Ilepen 3amyckoM 3 KartallyJIbTM MOAeIb CJIifl BifperyJroBaTui B
IUTaHYIOUMX BUIPOOYBaJIbHMX IOJIBOTax 3 PyKWU. SIKIIO MOenb CTiIKO
IUIaHYe€ i JajbHICTh TOJIBOTY CKiIagae mpu oMy 10—15 M, To T MOXXHa
3alyckaTu 3 KaramysiasTu. KaTamyybra € KilblleM 3 TyMOBOI HUTKU
nepernaoM 2x1 i 3aBmoBxkm - 400 mMm. 3B'sI3aBIIM KiIblle, 3aTUCHITH
HaJIbLIAMY BY3JIVK. IHITIO0 pyKOIO Bi3bMiTh MOfIEJIb 3a XBOCTOBY YacTUHY i,
BiITATHYBIIM 1, BimmycTiTh. SIkmo Momesb 1o0pe 3ibpana, TO Bimpasy
IICIISL BIIAQJIOTO 3allyCKy BOHA IIOBMHHA 3poOwrm abo nemno Hecreposa,
abo «iMesTbMaH-HAIIBIIETITIO i e(peKTHO MPM3eMITUTCH.

MoxiBi HeZlOJIiKM IUIaHYyBaHHS YCyBalOTbCs BiIIMHAHHSAM 3aHiX
KPOMOK KiIf i crabirisaTopa. MiHSroun CTpUIOBMIHICTE Kpwia i KyTn
BiZIXVJIEHHsI KPOMOK XBOCTOBOI'O OIlepeHHs, MOXHa HPVMYCUTU MOIesIb
BUKOHYyBaTM irypm BUILIOIO IIUIOTaXy — TakKi, AK «0OUKa», «IIeTIsS»,
«iMeJIbMaH», «I3BiH» 1 1HIII.

IMomiTimMo, 10 MOXXHa pOOUTM MOIei TaKOro TWILy i OUIBII
KPYITHVMM, 30UIBIIyIOUNM IV IIbOMY BCi JIiHIVIHI po3Mipu Ha OIMH i Te X
MacirTabHm KoedirtieHT.
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5.4.4. BuUrorosjieHHs cxeMaTM4IHOI MOJeJli IIJIaHepa

bynosy cxemaTnunHOi MoziesIi IlaHepa IToKasaHo Ha puc. 5.54.

Puc. 5.54. CxemaTruHa Mofiesib IlaHepa: 1 - perika-drosessix; 2 — Kpuio;
3 - crabitisaTop; 4 - Kintb; 5 - HOCOBVVI BaHTaX

OcHOBHI po3Mipu IUIaHepa BUOVPArOTh B TaKMX Mexax [23]:

- po3max kpwia [ =700 ... 800 mm;

- DOBXMHa HaviOUTBIIIOI Xopmy kpwia b = 0,125 I;

- po3max crabitizaTopa o, = 0,33 [;

- IWIOITy Kpwia Sy, BUOMpPaIoTh 3aJIeXKHO Bifl KJIacy Mozieers

- HOBXMHa Xopxau crabdimizaropa ben = 0,125 I;

- wiola crabinizaTopa Sem = 0,25 Siy;

—twroma Kita Sx = 0,33 Seu;

- mosxmHa ¢ro3ersky Ly =0,5 L.

Qro3eysDK  IUIaHEpa BUTOTOBJISETBCS 3 CyXOI COCHOBOI PeVIKI
3aBnoBXkM 850 MM i mepeTHOM 8X8 MM, 1110 PiBHOMIPHO 3BYXXYETHCS IO
BCiVl TOBXWHI 710 po3Mipy 4X4 MM B XxBOCTOBilt dacTvHi. HocoBuit BaHTax
pobuThcst 3 yMIIOBOI abO OCMKOBOI [IOITIKM 3aBTOBIIKM 8 MM. [
XOPOIIIOTO 3'€THaHHS HOCOBOTO BaHTaXy 3 PeMKOIo-(ro3essa-keM B HbOMY
pobIIATE yCTYI, B SKWUVI BCTaBIISIOTH PEVIKY-(PIO3EJIDK, 1 BCe Iie pa3oM
cKJ1etoroTh KiteeM [TBA, xa3zeinoBum abo «DeHike».

Kapkac xkpwia 1 cxiagaeTbcs 3 OBOX IIO3H0BXHIX KPOMOK i ceMu
ronepeuHnXx HepsBoOp (puc. 5.55). KpoMKy BUTOTOBIISIOTBCS 3 COCHOBMX
periok 3aBaosxku 800 MM i mepeTHOM 8%4 MM, PiBHOMIpHO 3MeHIITYIOUM
VIoro A0 KpaiB /10 nepeTuHy 4x3 mwm [l Kpamoi CTiIKOCTi y ITOJIbOTI
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KpOMKaM Kpwia JOHaioTh V- MomibHy ¢dopMy Tak, sK Ile ITOKa3aHO Ha
pucyHKy. KyT 3 ropusonToM Mae ckitajatv gyt KoxxHoro kpwia 10...12°.
M1 Toro, mob 3podWUTH Ievl BUTMH KPOMKY, B MiCIISIX Ieper0adyBaHOIo
BUIMIHY peViKy HponapioloTs 15...20 xBwinH, a IIOTiM BUCYIIYIOTH Haf,
ITOJTyM'sSIM CBiYUKM, CIMPTiBKM a0o IHIIMM AykepejioM CIWIBHOTO TeIlla,
yTPUMYIOUM fAeTajli, IO IpM IbOMY BUTOTOBJIIIOTBCA, PyKaMw IIif
MOTPiOHVM KyTOM.

800
= —

10
2

Puc. 5.55. OcHOBHI po3MipM KOHCTPYKTMBHUX eJIeMeHTiB CxeMaTW4HOI
Mozeni wiaHepa: 1 - KpwiIo; 2 - HOCOBUVI BaHTaxX; 3 — pevika-(pro3ersx;
4 - «xabaHuMK»; 5 - cTabitizaTop; 6 — Kifb

Kinriesi 3akpyrieHHs Kpwia MOXKHa BUTOTOBUTH 3 OaMOyka abo
IEeKUTBKOX CKJIeeHMX MK coboro ToHKMx (1 MM) mapis gepesuHM Oepesw,
JITIV 80O OCVIKMAL.

TyT Micug 3aKpymleHHs TaKOX HpONapIOlOTh B rapsdil BoAi i
BUCYIIYIOTh HaJl IIOJIyM'sSIM CBiuKM a0 CIMPTiBKIAL

Kinni xpoMok Kpwia i 3aKpyIJieHHs 3pi3yIOTb «Ha BYC», MacTATb
KITeeM i 0OMOTYIOTh MicIle CKIICIOBAHHSA MIlTHVIMY OaBOBHAHVIMI HUTKaMU
i Bce BuCymIy1oTh (pHic. 5.56, a).
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SO 001 -

jun]

Puc. 5.56. Cxemmu cxjiafaHHsS [edKMX BY3JIiB CXeMaTWYHOI MOIerTi
IUIaHepa: a — 3'€[HaHHS [IBOX PeVoK; O — 3'€lHaHHS HEPBIOP 3 KPOMKaMM
KpWIa; B - 3'€lHaHHS HOCOBOIO BAaHTaXYy 3 PEVKOIO-Pro3eIIsDkeM;

T - BUTOTOBJIEHHS BUTVHIB HEPBIOP; 11 - O0OK/IEIOBaHHS KpyUla MOAeT

Hepsiopu xpwia BUTOTOB/ISIOTE 3 TOHKMX (2 MM) peVioK, Hafalouu
M HeoOximHy dopMy micias po3MOUYyBaHHS i IIOBiITBHOI CyIIKM B
CIIeIiaTbHVMX IIpUCTOCyBaHHX (puc. 5.56, T). Temmeparypa Takoi CyImKm —
30...40 °C, uac - 4...5 roguH.

Hepsropm 30uparoTecsi 3 KpoMKaMmM Kpwila BiOIIOBigHO m0
KpecieHHs (puc. 5.56, 06). KiHmi BucymmeHmnx HepBIOp 3arocTproioTh
JIOIIATKOIO i BCTaBJIIIOTh B PO3IIUIMHY KPOMKM Kpwia, sIKa 3pobieHa
3asgasieriny o posmirmi. Ilpu cxiamasHi Kpwia HeOOXimHO cTexwuTn 3a
TIM, 100 MiCIIs 3'€THAHHS HePBIOp 3 KPOMKOIO KpiUla He BUCTYIIasIM Haf
3araJIbHOIO IIOBEpPXHEI0 Kpila.

IlpaBwiIbHICTE CKIaJlaHHA KapKacy Kpwila IIepeBipsioTh IO
KpecsIeHHIO (11a0sI0HY), 3p00IeHOMY Y HaTypasIbHy BeTIMHY .

Kapkac kpwia BCTaHOB/IIOETbCS Ha «KabaHumMKy» 4, sKuUI
BUTOTOBJIIETbCS 3 COCHOBOI IOIIEUYKM 3aBTOBIIKM 8 MM (puc. 5.55).
«KabaHumk» CITy’KUTb II7I MeXaHIYHOTO KPiIlJIeHHs Kpiula 0 (PIO3eTIsTKY.
Kpim nporo, BiH 3abesmeuye Kpwly IIij yac IIOJILOTY HEOOXiTHWMII KyT
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aTtaku. ToMy 0 TOYHOCTi BUTOTOBJIEHHS «KaOaHUMKa» ITPeN ' sIBIISIOTHCS
migsuIeHi suMorn. IlepenHin BucTyn «kabaHUMKa» Mae BUCOTy 15 MM,
3apHint - 8 MM. I1pu ycraHOBII Kapkaca Kpiila Ha «kKabaHIMK» HeoOXimHo
CTEXXWUTH 3a PiBHICTIO Bar IpaBoi 1 JIiBOI YacTVH KpWJia.

TexHosOTist BUTOTOBJIEHHS KapKaca crabitizaTopa aHajIorivyHa
BUTOTOBJIEHHIO KapKaca Kpwia. [Ipore B crabimizaTtopi BimcytHinm V-
ronibHvt Haxwi. Kapkac crabimizaTopa KpilUIsaTh OO peviKi-(pIo3eIsIKy,
3a3fasiering 3poOMBIIY B HiVT BiAIIOBiNHI ITOTIMOJIEHHS ix, KPOMKM (prAC.
5.56, B). KyT aTtaxku B mIormHax ctabijrisaTopa BiCyTHITL.

Kapkac kit BUTOTOBIISIFOTE 3 0aMOYKOBOI peviku ItlepeTrHOM 4x4
M. Vloro 3irHyTwit KiHeIb 3arocTproIOTh, ISt TOTO, MO0 MOTiM BCTAaBUTH
B pemnKy-(ro3esiK.

Kapkacu xpwia i crabinisaTopa OOK/IEIOIOTH IUrapKoBMM abo
iHIMM crTemia/TbHVM IIallepoM B OOVMH IIap TUIBKM 3 OmHOro OOKy -
3Bepxy (pmuc.2.56, m). Ilpm oOxieroBaHHI KapKacy Kpwila Ialip
HaKJIIOIOTh OKpeMO Ha KOXHy ItosioBuHYy. Ilamip pospizaioTe Ha cMmyruy,
IIMpUHA 9KMUX Ha 3...4 cM mmpiite 3a KpoMKn. CIiouyaTKy HaHOCATH Kilem
Ha OgHY KPOMKY Kpwa. 3jIerkKa 3MOYyIOTh Ialip, IPUKIEIOTh 110ro, a
IIOTiM HAHOCSTEH KJIeVI Ha IIPOTWIEXHYy KPOMKY, HAaTSTYIOTh Harip (oo
He Oyl0 CKIamoOK) i IPOBOASATH OOKIeIOBaHHsS MOBHIcTIO. [licis
BUCMXaHHS HaUIVIIIKY TTaTlepy 3pi3yIoTh j1e30M Oe3leuHol OpuTBIL.

Kinp 00xs1eroroTh Iariepom 3 000x GOKiB.

ITicrs cxragaHHS i OOKIEIOBaHHSA MOJEIIi IIPOBOIATH T IIEHTPiBKY
SIK IIIOZIO0 TIO3A0BXXHBOT OCi, TaK i Moo eHTpy Baru. HeobxinHo, mo0 stisa
i mpaBa YacTVHM MOJIelli MaJIv OffHaKoOBy Bary. LleHTpiBKy 110110 LeHTpy
Bary IIPOBOASTh TaKMM UMHOM: IIEpecyBalOTh «KabaHUMK» pasoM 3
KPWIOM Y3IOBX PeViKM-(PIo3eIsLKy i IIyKaloTh TakKe ITOJIOXKEeHHs Kpula,
mob IeHTp BarM MOAeN 3HaXOOMBCS Ha TaKil BimcTaHi Bif vioro
IepemHbOi KPOMKM, o0 BOHO Oyyio piBHe OOHIN TpPeTMHI IOBXMHN
Xopau Kpwia.

[Ticits 1eHTPiBKM MOXHA IIPUCTYIIATY 10 IIPOOHMX ITycKiB Mopert i
1l OCTaTOYHOI'O PEryIIOBaAHHS.

3amyck Mogesli IUTaHepa IIPOBOOATh Ha PiBHOMY MavIaHUMKY B
OespiTpsaHy moromy. Ilepmii 3amyckm spivicHIOOTE 3 pykm. IDiamep
TPUMAIOTh MPaBOI0 PYKOIO 3a (PIO3eIsLK TaM, e PO3TAIlOBYEThCS LIEHTP
Barm Mopeiti. Mofesib BUIYCKalOTh 3 PYKM M'SIKMM IIOIITOBXOM BIIeper,
371eTKa HaxXWIVBIIM 11 BHM3 Ha 1...2°.
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SIKimo mpwu 3allycKy Momenb 3JlTaEe Bropy (Kobpmpye), TO
IIlepecyBalOTh KpWIO Ha3ajd, abo [omaloTh BaHTaK O HOCOBOI YacCTVHU
mopert. Ilpu piskoMy 3HVWKeHHI Mofeli y MOMEHT BWITYCKY 3 PyKu
(mikipyBaHHI) - HaBIIaKy, IIepecyBaloTh KpWIO BIleper abo pubuparThb
BaHTaX 3 HOCOBOI YacTMHMU. Y TaKum crocid moOmBarOThCs IUIABHOIO
IUIaHyBaHH4 Ha BifcTaHi 12...15 MeTpis. ‘K110 Mofesb roBepTae BIIPaBoO
abo BJ1iBO, TO HEOOXiAHO MOBEPHYTHU Kijlb YOIK, IPOTWIEXHY TOMY, KyOu
BIIXWIJISIETBCS MOIIeNb, i oOwTvcs mpsMortiginHocTi mossory. e pas
HepeBipAI0Th piBHOBAr'y MOJIeJIi.

ITiciiss moTepeHBOTO PeETryJIIOBaHHS IIPUCTYTAIOTh A0 3aIllycKy
Mozesi Ha sieepi. [1s1 11bOro B KOHCTPYKIIil Mofei ITepeOade N TadoK,
SIKUVI PO3TaIIOBY€ThCS Ha HOCOBII YacTWHI Moperi (Iomepedy LeHTPY
Baru Ha 10...15 MmMm). Jleep Mae Kisblle, sIKe Mepeq] 3allyCKOM HallsTae€ThCs
Ha wevi rauok. 11106 Gaunry B TIOBITPi MOMEHT BifpVBY KiIbIIS Bif MozIesi,
nopsi 3 KUIblleM Ha JIe€pi IIPUKPIIUIOIOTH IIpalopelb 3 JIETKOIO
YepBOHOTO KJIANTA TKaHWHN. [IOBXWHY Jleepa Ipw HPOOHMX IIyCKax
3BUYAlIHO BUOMparoTh Bif, 15 mo 20 MeTpis.

3amnyck 30iMIcHIOIOTE yaBox. OOuH (3amycKarodnir) TpuMae KiHellb
Jleepa, iHIMI (30Al04NMiL) TPUMae B Pyl IUIaHep, Ha radok sIKOrO BXe
HaKMHYTO KiIblle jleepa. IlmaHep 3amyckaioTh HmpoTm cj1aOKOro BITpY.
3parounit migHIMae Mofesib IUIaHepa Haj, FOJIOBOIO, TPOXM IIAHSABIIN Ii
Hic oropu. 3arrycKarouni II0YMHAE IUIaBHO Oirti y Oik 3arycky mMoperti i
Opu 1bOMYy HaTdarye seep. Ilepenm HaTSKKOIO Jleepa IOYMHae Oir i
sparounit. Kosm sparounit Bijgaye, 1o BifL CTpivHOIO pyXy MopelIb IIpartHe
miTM Bropy, BiH Bimmyckae 1. Mopens moBMHHa HaOpaTi HeoOXimHy
BMCOTY. 3aIlyCKalo4mil YIIOBUIBHIOE Oir, 3pmBa€ jieep 3 ravxa, i Mopesb
OIVIHSETHCA Y BUIBHOMY ITOJIBOTI. SIKITIO MOpes He HaOwpae BUCOTY Ha
IIOBHY [IOBXWHY JIeEpa, TO TauyOK HeOOXimHO 3MicTWTW Hasapm, a SKIIO
Ppi3Ko Wijie Bropy - BHepeq.

Ha smaranHaX cxeMaTU4Hi MOJIesli IUIaHepiB 3allyCcKaloTh Ha Jieepi
3aBaoBxku 110 50 merpis. 1100 3amycTuTt MOIeIr Ha TaKOMY IIOBIOMY
JjIeepi, HeoOXiIHe BiNIIOBiTHE TpeHYBaHHSI.

5.4.5. BUroTroBIeHHs cXxeMaTHMYHOI MOIeJIi JIiTaKa
AsBiamoperticTv - HOYaTKiBIl, OyZyIOTh CXeMaTUYHI MoyIesi JliTakiB 3

TYMOBUM [BUTYHOM. VIOro 3BMUAiHO IIPMCTOCOBYIOTH HAa KOHCTPYKILIO
icHylo4oro IviaHepa. B 1pomy Bumapgky HeoOximHi MiHiMabHI
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KOHCTPYKTOPCBKi JOPOOKV: BUTOTOBUTY ABUIYH, PYIIiN i 3po0uTy mesKi
ITocVyIeHHs KOHCTPYKIIil y Oik minBuimeHH: 11 >kopcTKocTi (pic. 5.57).

800

110

800

—
600

Puc. 5.57. KoHCTpYKTUBHI po3Mipy ejleMeHTiB cxeMaTUYHOI MOAesIi JliTaka

SIk  pywivt BUOMpalOTh TATOBUV TIBWMHT, IO o00epTaeTncs
(mpomertep).  306impIIyBaTM  XOPCTKICTB  €JIeMeHTiB  KOHCTPYKIII
cxeMaTMYHOI MOl JliTaka HeoOXimHO TOMy IO y IOJIBOTI Ha Hel
OiATUMYTH 3yCWUIS OUIBII, HDK Ha MOIeNb IUlaHepa (OCKUIBKM Oiiblia
IIBUIKICTB, BiOpallis, Bara i T. iH.).

T minBuUINeHHS JKOPCTKOCTI peviKu-roseisiky i mepeTuH
BUOMpPAIOTh TaKOX OiTbIre, HIX y wIaHepa (12x10 mMm), a B cTabinizaTopi
IOMAIOTh IIBi TomaTKoBi HepBiopu (puc. 5.58, B). CxitagaHHs cTabitisaTopa
HaBeJleHO Ha puc. 5.58, a, 0).

I BUTOTOBJIEHHS WiOIIMIIHMKA BaJly IBMHTAa IO IIepeqHBOL
JacTvHM (PIO3eDKY HNPUKPIIUIAETECS  JIMIIOBUI  Opycok  posmipom
25%20x12 MmM (puc. 5.57, BHM3y). Y3mM0BX Opycka IIpOCBEpIJIIOIOTH
HacKpisHUI OTBip miamerpoM 1,5 Mm. Yepes mem oTsip 3romom Oyme
IpoIlyllleHa Bich IBMHTa (IIporesiepa), SKy BWUIOTOBIIAIOTH 3 IPOTY
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BigmosigHoro mgiamerpa. Ha Bigcrami 600 MM Bim Opycka Ha pemiri-
ro3e15DKi BCTAaHOBITIOETBCS TaYOK JIs 3aKPiIIeHHSI TYMOMOTOPA.

Hocsif 1oKasye, IO YId HOPMaJIbHOIO IIOJIHOTY CXE€MaTWYHOL
Moiesi JIiTaka IOBITPSHWUI TBUHT (IIpOIleJIep) IIOBVHEH OyTu IiaMeTpoM
250 mMm. Vloro MoXXHa BUTOTOBUTM 3 IIPSIMOKYTHOTO OpycKa JIVITN, BUIbXM,
ocukn. Po3Mipm 6pycka - 250x25%20 M.

Ha mmpoxkinn rpami Opycka HOpoBomATh [OBi  B3a€MHO
IIepIIeHANKYJIISPHI oci i 3HaxomsATh IleHTp obOepraHHs IBuHTa. Uepe3
LeHTp CBepIsATh HacKpisHUM oTBip AiamerpoM 1 MM. Ha 110 X rpansp 3a
IIOTIOMOT 010 ITabJI0Ha HAHOCSTH KOHTYP JIOIAaTeV, a Ha Oi9HMX IrpaHsIx -
KOHTY PV I'BMHTa 300Ky .

BurorosAroTe TBMHT 3a IIOIIOMOIOI0 rocTporo Hoxka. IlociimoBHicTb
BUTOTOBJIEHHs TBMHTa ITOKazaHa Ha pwc. 5.58, r. Bepxusa wacTiHa rsuHTa
BUTOTOBJIIETBCS 37IeTKAa OMNYKIIOIO, a HIDKHS - IDUIOCKOIO abo 3JIerka
YBICHYTOIO.

Puc. 5.58. ITopsimok BUTOTOB -

1:7& a d€ JIEHH: KOHCTPYKTVBHUX eJIe-
A1 fi MEHTIB cXeMaTUYIHOI MOfIeTi

JliTaka: a - 3'€dHaHHS penok;
0 - KpilUIeHHS HEPBIOP;

B - CKJIaJIaHH: cTabitizaTopa;
I — BUTOTOBJIEHHS TSITOBOT'O
ITBUHTA; [T — BUTOTOBJIEHHS
ryMOMOTOpa

IIpn BurOTOBIIEHHI HEOOXiTHO CTEXWTIM 3a CUMETPUIHUM
po3TalIyBaHHSIM BCiX eJleMeHTiB I'BUHTa II0f0 oci obepraHH:sa. Macy 060x
IIOJIOBMH TBMHTA IOBMHHI OyTM opHakoBuMM. [DIs I[bOrO I'BUHT
HepeBipAI0OTh Ha piBHOBArYy.

Ocrarou"a obOpobOka TIBMHTa HOISATae B NUIPOBII IIOBEPXOHB,
OCTaTOYHOMY OaslaHCyBaHHIO i dpapOyBaHHIO IBOMa IIapaMy JIaKy.

T'ymoBuii 06ueyn modeai BUTOTOBIISIOTH 3aBHOBXKM 600 MM 3 KpyIIOi
aBiamoziestbHOI Tymm niamMerpoM 1 M i Macoro 30 r. Bousim B momky gsa
1Bsxu Ha Bimcrani 600 MM OIMH BifT OIHOTO, T'yMy OOMOTYIOTH HaBKPYTH
HVIX V BUIVISIA TIeTesIb. BitbHI KiHMi 3B'a3y1oTh (puc. 5.58, m). bins 1Bsxis
HaMOTaHy I'yMy IIepeB'sI3yI0Th TOHKOIO HUTKOIO.
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3ibpaHniT TaKMM YMHOM OBUTYH IIPOMMBAIOTh B TEIUTiVI MVUIBHIN
Boi. Ilicyist 1bOro IpoOBOIWMTBCA ITOJIOCKAHHS B UWCTiV BOAi i cymnka
OJaJTiK IKepeJl Tervia.

baxxaHo 3pobuTu mekisibka AsuryHis. Ha omHOMy 3 HuX HeoOXigHO
IIPOBECTV BUIIPOOYBAaHHS 3 METOI BUSBIIEHHS KUIBKOCTI MOMJIMBVIX
3aKPYyTOK 10 PO3PVIBY TYMIU.

1 IBUTYHIB BJIAIITOBYIOTh AMHaMidHe «TpeHyBaHHs». BoHa
HPOBONTBCS TaKMM YMHOM. 3a JOIIOMOTOI0 ApWwis poOIIsSTh 3aKPyTKy Ha
20...25 % Bim TOBHOrO MOXUIMBOIO uMciIa OOepTiB, HOTIM IIOBHICTIO
PO3KpYUyIOTh, IIOTiM 3HOBY 3aKpy4yIOThb, mofgatrouu 15 % obepris, i Tak
nai - 1o 80...85 %.

ITlicnsa  «TpeHyBaHHA» [ABUIYH 3HOBY IIpOMMBAIOTh B TeIUIN
MWIBHIVI BOJIi, ITPOIOJICKYIOTh, CYIIaTb, MacTATb KacTOPOBOKO OJI€l0 i
30epiraloTh yKIaJileHMM B TeMHy TepMeTMUYHY CKISHY OaHKy abo
HOJIieTWIEHOBUI I1aKeT.

3anyck i peeyatoBanns modeai Aimaxa poOIISATH IICIISI OCTATOYHOIO
CKJIaflaHH: 1 yCTaHOBKM TBUHTA i ABUTYHa.

Ilepen 3arryckoM IlepeBipsIFOTh MOfIeJIb Ha BiZICyTHICTb acMeTpil i
IIepeKOCiB TPV BUIISIIAX 3BEPXY 1 300Ky.

ITonoxeHHs 1IeHTPy Barv MoAelli Take X, K i y miaHepa. Tak camo
SK 1 paHiIlle, 7OOMBAIOTbCS IUIAHYBaHHS i IIPSMOJIIHIVIHOTO IOJIBOTY Ha
BigcTans 10...12 MeTpiB.

BigperynroaBmm Mopesb Ha IUIaHyBaHHS 1 Ha IPpAMOJIIHIVHNUNI
HOJIIT, IePexoIATh 0 MOTOPHOTO 3aITyCKy .

Ilepen 3amyckoM Mopeni i TyMOBUW [BUTYH 3aKpydylOTb Ha
50...60 obepriB. bepyTp Momenp 3a rO3elsDK IIPaBOIO  PYKOIO,
HiATPUMYIOTh TBMHT JIiBOIO. JIerkuM IIOIITOBXOM BIlepef] OXHOYACHO
BiIITyCKaIOTh MOJIeNb 3 000X PYK.

JIKImo Mopenb JliTaka HaBiTh HOpPU CUJIBHOMY 3aKpydyBaHHI
IryMOMOTOpa He HaOwpae BUCOTM, TO, MOXJIVBO, Y IIOIBOTI 3IMHAETHCS
pevika-rosesispk. [i MOXKHA yKpilTUTM MIITHOIO HATSATHYTOI 3BEPXY
HUTKOIO.

SIKIo Mopesb IIij, 9ac II0JIbOTY «Tpsice», TO, OYeBUIHO, ITOTaHO
BigOaslaHCOBaHO TATOBUV I'BUHT. LleiT Heormik HeoOXimHO yCcyHyTH.

3 [ocBimy KOHCTPYIOBaHHS Mofeslell MOXHa 3allpOIIOHYBaTU
HACTyTIHe: IUIQHYIOYNMI TIOJIT Kpallle peryyIroBaTy 3CyBOM Kpwla OO0
ro3ersKy, a MOTOPHWMI - 3CYBOM Bajly TBMHTA <«BBEpPX-BHU3» abo
«BIIPaBO-BJIiBO». 3CYB «BBEPX-BHWM3» MOXe OYyTM IDOCATHYTWUW pPisHMMM
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HigKIagKaMy IHf, TiOIIAITHUK, a «BIIPaBO-BJIiBO» - 3a PaxyHOK 3MiHM
VIOTO TIOJIOXKEHHS Ha pei-ro3esiki (30KpeMa, BCTAHOBWTH ITiAIIVITHVIK
I, JesTKVIM MaJIM KyTOM 0 PeVIKV-(PIO3eIIIKY).

5.4.6. BurorossieHHsI Pr03eDKHMX MoOJiesiel aBiaTexHikm

BuroTosiieHHs1 (rozesDKHMUX Mofesiel aBiallilftHOI TexHIiKu Hyke
3axoIumorode 3aHATTA. IlpoTe BOHO TpymoMmicTKe i BmMarae ocoOImMBOL
PeTeNTbHOCTI PV BUIOTOBJIEHHI Oymb-AKOI HeTasli, OCKUIBKM BiI IIbOTO
3aJ1eXXaTVIMyTh SIK 30BHIIIHIV BUITIALL MOAEIIi, Tak i 11 JIbOTHI SIKOCTI.

HocTaTHRO HMOAMBUTHCS Ha PUCYHOK, IO UTIOCTPye KOHCTPYKIIifO
dro3zersDKHMX MoferIent 3 gepesa i KapToHy (puc. 5.59), mob 3posymMiti -
IF0 pOOOTY MOXYTH 3pOOMTM TUIBKM Ti, XTO YCUIJIMBUVL i Ma€ JOCTaTHIiM
IIOCBi/T B KOHCTPYIOBaHHI BMpPOOiB, Ma€ HaBMUYKM i yMiHHSA 110 poboTi 3
IlepeBHMMM MaTepiajlaMy, yMie KJIeiTy, cIrocapioBatyt i poburm GaraTo
IO 1HIIIe.

ToMmy BurorosieHHsI TakKmX QIO3EJBDKHMX MOIEIe MOXKHa
peKoMeH/1yBaTV TUIBKM HIKOJIIpaM CTapIIMX KJIaciB.

ITpore HasBHiCTP y IIpogaXy JIMCTOBOIO IIHOIUIACTY 1
ITIHOIIOJIICTUPOITY 3pOOMIIO MOYJIVIBVIM BUTOTOBJIEHHS IOCTATHBO JIETKMX 1
TeXHOJIOTIYHMX KepOBaHMX II0 pafio (Pro3esIsDKHMX aBiallivtHMX Mopjeen
3 BUKOPUCTaHHSAM I CTBOPEHHS TATM eJIeKTPUYHUX JBUTYHIB
IIOCTIVIHOTO CcTpyMy. LIS 1IpOTO IIPOHAIOTBCA HaBiTh BCi HeoOXimHi
KOMIUTEKTYIOUi BY3JIM i eJleMeHT!: ABUTYHU 3 peAyKTopaMy, IUIacTMacOBi
TBUHTM JI0 HUX, OaraToKaHa/IbHi papiompwiiMadyi, e1eKTpoHHi Oioku
VIIpaB/IiHHSA dYMUCIOM O0OepTiB HOBWIYHa, Py/bOBi MammmMHKNM. MokKHa
mipgibpaTvi [OCUTH JIeTKi, ajle [OCTaTHBO €MKi aKyMyJIATopu It
3a0e3meuyeHHss PoOOOTM BCiX HMX HOPUCTPOIB. SIKIIO € MOXIMBICTBH
OpuadaTyt Bee 1le B MarasuHi, TO OCHOBHOIO 3a/ladelo aBiaMOJIesIicTiB cTae
BUTOTOBJIEHHS (PIO3eJIsDKy, Kpwil i cTabinisaTopa. Bee me mosmuHe OyTn
Jly>Ke JIETKVM, OCKUIBKM JI0 Bary KOHCTPYKIIil JOIa€ThCs JOCUTh BesuKa
Bara ejleMeHTiB ympasiiHHSA. OcoOimBo OaraTo BaXwuTh OOpPTOBUN
aKyMyJIATOp, IO 3al0e3lledye He TiJIbKM OOepTaHHS e€JIEKTPOIBUIYHA
TSATOBOTO TBWMHTA, ajle TaKOX >KMBJIEHHS pafionpuriMava i pyIbOBUX
MaIIVHOK.

[1s KepoBaHVIX aBialliTHMX MOZeJieVi, 3BM4altHO, HeoOXigHo, 1100
Oy pyxoMumm xoda O KepMO BUCOTM i KepMO IIOBOPOTY. SIKIIO
BUTOTOBJISIETbCS MOJENb Il BUKOHAaHHS Diryp BUINOIO MiJIOTaxXy, TO
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HeoOXxigHO 3poOwTm pyxommmm ejepoHM Kpwi. Kpim Toro, mis
CaMOCTIVIHOTO 37IbOTY MOJI€JIi i T 11 M'SKO1 TTocamKy HeoOXiTHe ITaci.
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Ha pwuc 5.60 mokasarHo, Ik MOXke OyTM BUTOTOBJIEHMI (PIO3EIIIK
MOl JliTakKa 3 JIMCTOBOrO MiHOIDIAcTy. B mpomy BapiaHTi KOHCTPYKITis
drozerstKy - KopobuacTa. BoHa ckiIamaeTbcsa 3 AeKUIBKOX IIITaHTOYTIB 4,
MOTOpPHOI IUIaHKM 6 i XxBocToBuKa 3, sKi 0OOxieeHi 3Bepxy i 3 OoOkiB
ymcramMy 5 miHomwtacty. Jlo MOTOpHOI IUIaHKM KpinWThCSA —IHaci,
HaIIpMKIIall, 3a CXeMOIOo, HaBeleHOIo Ha puc 5.63, B.

Puc. 5.60. CxtagaHHS dro3e -
JISDKY 3 MiHOIUIACTY:

1 - roToBHMI OOTIUHMK;

2 - KpuIKa (pro3ersIKy;

3 - XBOCTOBUK (PIO3EIISIKY;

4 - mmanHTOy TV 3 OasIBE3ML;

5 - GoxoBMHM PIO3ETITKY;

6 - MOTOpHa IUIaHKa 3 5 MM
danepwn; 7 - orBOpM B OiUHMX
IIOBePXHsIX (PIO3eJIDKY I
BUIXO[TY BaJIiB PYJILOBUX
MaIIMHOK

Bepxws uacTuHa ¢ro3ersbKy pobUThCs IUIOCKOIO 1 3HiIMHOT0. Ha Hel
3rOIOM HaKJIEIOIOThCA Kpwila 1 XBOCTOBI oOIlepeHHs. YcepenuHi
KopoO4acToro (pro3essbKy pO3MIIIyeThbesl BCs allapaTypa YIIPaBiIiHHA i
aKyMyJISITOp. AKYMYJIATOp, SK HaViBakUMVl eJIeMeHT BCTaHOBJIIOETHCS B
Micni posTalllyBaHHS IIEHTPY Barv MOJeJli, TOMy HeoOXiTHO Hareper,
HepenbaunTy I IIbOrO IIPOCTip MK mmaHroyramu. Ilpm npomy
HeoOXiTHO BpaxoByBaTW, IIO aKyMYJISTOp I 3amobiraHHS BaskKKMX
HACIIIKIB IIpYM aBapivtHMX ITOcagKax ciIif 00epHy TV B IIOPOJIOH.

Bai1, mio 3Bs3yroTh py/IpOBI MaIIMHKM 3 KepPMOM BWCOTM i
IIOBOPOTY, BUXOISATh Ha30BHI (PrO3eJISDKY depe3 Ipopisu 7 B oro GiuHmX
IIOBEPXHSIX 110 Pi3Hi OOKM pro3esrsixy.

Ha pwuc 5.61 i 5.62 mokasaHuUy OOMH 3 BapiaHTiB KOHCTPYKIHI
3aJIHBOTO OIlepeHHsd MOfesli JliTaka 3 IIiHOIUIAcTy. B mpomy BapiaHTi
3'eMHAHHA PyXOMOIO KepMa BMCOTM 1 IIOBOPOTYy 3 IDIOLIMHAMM
crabirisaTopa 3MiVICHIOETBHCS 3a [JOIIOMOTOIO JIMIIKOI cTpiukm. st Toro,
1100 KepMo 71o0pe obepTasiocss HABKPYTHM OceVl II0BOPOTY, KPOMKM KepMa,
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sKi 00epHyTO MO IUIOMIVMH, HeoOXimHO mimpizaTm mig, KyToMm 450, sk e
IIpeICTaB/IeHo Ha ItepeTnHi A-A (puc. 5.61).

Puc. 5.61. OmHa 3 MOXXIIMBMX
KOHCTPYKIIiVi 3aJHHOIO
OIlepeHHs MOJIeJIi JIiTaKa:

1 - cprozessix; 2 - IWIOIIMHA
Kisnts; 3 - JInIIKa cTpivka;

4 -xepMO TIOBOPOTY;

5 - kepMO BUCOTW; 6 - JINIIKA
cTpivuKa; 7 - IUIOLIVHM
KepMa BUCOTH;

Cxema 3'eqHaHHA PYJIBOBMX MaIIMHOK 3 KepMOM BUCOTH i
IIOBOPOTY IIpMBeleHa Ha puc. 5.62, 3 fAKOro BUOHO, W0 TaArM 3 i 4
3'€IHy€TbCS 3 KEPMOM BMCOTH i TIOBOPOTY 3a JOIIOMOIOO IIACTMAacOBOTO
I- mopibHOrOo  KpOHINTeVHa,  BUIOTOBIIEHOrO,  HAaNpPWUKIAZ, 3
IUTaCTMAcCOBOrO KyTHMKa (Ha puc. 5.62 mo3 5 i 6). g 3akpimuieHHsS
KpOHIIITEVIHA B TUIi KepMa CIIOYATKy IIPOPOOJISAEThCS IIUIMHA, B SIKY
BCTaBJIAETHCSI KPOHIITENH i 3aKPiIUIIOETHCS 3a TOIIOMOrOI0 Kiteto « Trram».

Puc. 5.62. Cxema 3'eqHaHHS PYyIbOBUX
MaIIVHOK 3 KePMOM HOBOPOTY i BUCOTIL
1 - KpuBOIINII BajTy pyJIbOBOI MaIlIHKNA
IJIs1 KepMa IIOBOPOTY: 2 — KPUBOIIIUII
BaJIy PYyJIbOBOI MaIlIMHKN [IJIs1 KepMa
BUCOTH; 3 - TsATa KepMa II0BOPOTY 3 2 MM
ZIpOTY; 4 - TsAra KepMa BVICOTHU 3 2 MM
ZIPOTY; 5 - KpOHINITEH KepMa ITOBOPOTY;
6 — KpOHIIITEeH KepMa BUCOTVL;

7 - 3art00DKHMY METaJIEBU IIITVIP

Tara xepMa BUTOTOBJISIETbCA 3 JIETKOIO MeTajleBoOro IIpoTy, aje
MOXXHa BUKOPUCTOBYBATH i ID1acTMacosi crmili. ['osioBHe, 1006 y BCcboMy
HparHy TV 3poOuTy Bary Mopesii sskomora MeHire. Yepes 1110 BiicTaHb Mix
BaJlaMM PYJIPOBMX MAIIMHOK i KPOHIINTeHaMW HeoOXimHo BubOwmpartu
SKOMOTa MEeHIIVIMMU.
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s Toro, moO TArM KepMmMa He CTMKajlacsl OOHA 3 OHOIO, iX
PO3BOMATE IO Pi3HI OOKM PIO3EIITKY, a I TOro, 00 Tsra KepMa BUCOTU
He CTMKajlacs IIPM 37IbOTI 1 IOCafgKM 3 IPYHTOM - IlepemOadeHM
MeTaJleBUIA IITup 7.

5.4.7. BuroroBjieHHs I11aci

B ObIpIIOCTI KOHCTPYKIIiV JHTAlOYMX Mozerien Inaci polisare i3
cTasieBoro Apoty (puc. 5.63), TOHKOI JIMCTOBOI MpPYXHOI cTayi abo
IIopaoMiHito (puc. 5.64).

ITaci, BuroToBseHi 3 APOTYy HNpWU3HaAYeHi SK I CXeMaTUYHMX
Moferier, Tak i mis droserspkHMx. KpinmTu Taki maci mo Moperti MoxkHa
K 110 ro3ersiky (puc. 5.63, a), Tak i go xpwia (puc. 5.63, 0) abo mo
MOTOpPHOT IIaHKM (puc. 5.63, B).

Ilporiec BUTrOTOBJIEHHS [IPOTSHMX CTiMOK IHaci HaACTYITHUIAL
CriouaTtky KpecoIsTh KOHCTPyKIifo 1maci B Macmrabi 1:1 pir
BUIIPSAMIISIOTH, YWCTSTh ApiOHOI0 MIKIPKOIO i 3rMHAIOTh 3a KpeCIeHHSM.
INlinxomysaHHS HOPUMOTYIOTh TOHKMM MiTHVMM OPOTOM (KMJIKOKO Bif
€JIEKTPOIIPOBO/TY), IIEPEBipsIIOTh MPaBWIBHICTh CTMKOBKMY, a IIOTIM MicIIs
OOMOTKN IIpPONAIOTh OJIOBOM. JpOTSHi CTiIKM  CIIOJydYaoTh 3
drozesskeM, peTesIbHO IPVMOTYIOUM HUTKAMU 3 KITeEM.

IITaci MOXHa BWTOTOBUTM TaKOX 3 BUKOPUCTaHHSAM JIVICTOBOTO
MaTepiajly, B OCHOBHOMY 3 ajoMmiHieBoro cmwiaBy AMu. KoHcrpykiiiro
TaKMX I1aci HaBegleHO Ha puc. 5.64.

Criviky mraci JIiTaloumx MomeseV-KOmii poOJIsiTh Tak caMo, ajte ix
BUTOTOBJIEHHS YCKJIAIHIOETHCS TVM, 10 HeoOXifgHO 30eperTn monioHicTh
30BHIIIIHIX POPM i XapaKTepHi JeTarli.

Criviki 1maci CcTeHOOBMX 1 HifouMx MOAeENen-KoIminm poOisars 3
MeTaJly, BUTPUMYIOUM HeoOXiIHy cXOXicTb 3 HaTypoIo.

Cryminp perajtisanii, JOTPMMaHHSA IIOHIOHOCTI, BUKOHAHHS
aMopTm3anin i MexaHi3miB npuOupaHHs Iaci 3ajleXxarb Bif TexHIYHMX
BUMOI. B Tux Bumamkax, Koimv Mopeslb He CTOITh Ha Iaci i oMy He
3arpoXXye MOXJIVBICTb MeXaHi4HOIo IIONIKOJDKEHHS, CTiIKM MOXKHa
poOwTY 3 MeHIII MIITHVMX MaTepiasIis.
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Puc. 5.64. I1laci, cTiVIKy SIKMX BUTOTOBJIEH] 3 JIMCTOBOTO MeTasTy
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5.5. BurorosieHHs MOae/Iel paKeT

BuroTrosiieHHs1 Mopesieri pakeTHOI TeXHIKM € 3aXOINIOIYMM
3aHATTSM I MOJEJICTIB 4K MOJIOOIIOro, TaK 1 CTapIIoro BiKiB.
OcobnmBuit 6yMm MoperioBaHHS pakeT Oys Ha modatky 60-x poKiB
MuHYyJI0oro crosiTrda. Lle mos's3aHO 3 IeBHMMM HepemMoraMu Hayku B
KOCMOCi.

HavmpocTimorno Momeuiio pakeTu MOXKHa BBaXKaTU LVUIHAPUYHY
TpyOy, IO Mae 3arocTpeHHs crepeny i crabimizatop 33amy. B TpyOy
BCTaBJISABCS CIIelliaJIbHUI ITOPOXOBUI 3apsi. Pakera BcTaHOBIIIOBasacs
BepPTMKaJIbHO, 3aps IIONamoBaBcs AKMM-HeOynb dYMHOM, i pakeTa
BifjTiTasa yBUCh.

ITpormmoB pedkmit wac i Kopmycu Mopejlell pakeT —CTajv
BUTOTOBJIATMCSA 3 OUIBIN sKicCHMX MaTepiasiiB, $ki HoOpe TpMMArOThH
TeMIlepaTypy, i TOMy cTajm MeHII HebeslledHMMM B 00iry, ase OiyrbIm
TPYOOMICTKMMM Y BurorosieHHi. Kopmoycu — crajjo  mikopa
BUKOPUCTOBYBaTM TUIBKM OOWH pa3s, TOMy 3'aBwilacs IIpoOrema: sK
OpU3eMJINTI paKeTy B 3afJaHUV PayioH 1 K 11 B IIbOMY payoHi 3HaWTH.

Buxin, HeHauebTO, € HEOOXiAHO MPUMYCUTV pakKeTy BUKWHYTU B
KiHIIi Tpa€KTOPii MOJIBOTY ITapamryT i Ha HbOMY OIIyCKaTWCHd, a ITOIIYK
OpraHi3oByBaTH I10 pagiocurHaity. IIpore Bce 11e MpU3BOAUTE 4O TOTO, 110
B KOpIIyci pakeT HeoOXimHO mepenbauaTit po3MillleHHS BCiX IMX
HPUCTPOiB, TOOTO HeOOXiTHO MOZIEeITh paKeTH KOHCTPYIOBATIA

Iammvvt ciroBaMm, OymoBa Mozeriert pakeT Xod4a i He IIy>ke CKJIamHa,
ajie KOIIiTKa, TOMY IIOTpiOeH HeoOXimTHWMII HOCBIN i ITO9aTKOBi TeopeTmdHi
3HaAHHS 3 OaJTiCTUKM, MIiPOTEXHIiKM, eJIeKTPOTEXHIKM i iHIINX raTy3b 3HaHb.

5.5.1. KoHCcTpyKIIil MOgesiert paKkeT

Eram KoHCTpYIOBaHHA IIPUITyCKae PO3POOKY KOHCTPYKIIl OKpeMmx
arperari, BY3/IiB 1 IeTasielf, po3paxyHOK ix Ha MimHicTe i BuUbip
Marepiasty. Ilpm  KOHCTpyloBaHHI  Mopeslerl pakeT  HeoOXimHO
BpaxoByBaTy, IO Maca i 00'eM KOHCTPyKIlil oOMeXeHa HpaBiUIaMu
3MaraHe.

OcHoBHMMM eJleMeHTaMVM KOHCTPYKILil, gKi 3yCTpidaroTbcd MavbKe y
BCIX MOMesAX pakeT, € TOJIOBHMI OOTIUHMK, KOpIyc, craditizatopm i
cucTeMa HOPATYHKY.
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Mopens pakery, AK i Oydp-fKa IiHIIA KOHCTPyKIig, — IIe
CYKYIHICTh B3a€EMOITOB'I3aHIX KOHCTPYKTMBHMX eleMeHTiB. Kpim Toro, mi
eJIeMeHTM MOXKHa IiAPO3IUINTY Ha deTasli i cKiTamampHi ogvHMI (By3m i
arperatm), TOYHO TaK, 5K i I1e poOuTbCs y BeJIVKivt TexHilti [47].

B MopemoBaHHI pakeT Oymp-sKa JeTayib Ma€ OyTu TIpaHUYHO
IIPOCTOI0, He MaTW Hi¥oro 3amsoro i OyTwm sxomora jerkoro. B mobpe
BifIIparpoBaHil Mozei He MOXe Oy TV MaJIOBaXXHMX HdeTalell. Y3sSTu Xxoda
0 HIIIBKY, IO YTPUMYE CTaHAAPTHUV BaHTaX. SIKITO 11 He IIOCTaBUTH,
TO BaHTaXX MOXE BUIIACTYM 3 TOJIOBHOrO OOTiyHMKa. B 1iboMy BuIrazky
3MIHWUTBCS 1IeHTPOBKa MOAeli, IHOJIT MOXXe CTaTV HeCTiKuM, a Opu
BiICTpiTi TIapallyTa BaHTaX BuIIaze, i HOIiT He Oymde 3apaxoBaHuM. Ajte
HAVTOJIOBHIIlle — TTafalouMy BaHTaK MOXKe 3aBIaTy TpaBMMU IVIsimady ado
YYaCHMKY 3MaraHHs. TakuMm dYMHOM, i INMWIbKa - LeNl MaJIeHbKU
IITMaTOYOK 0aMOYKOBOI HaJIMYKM — TaK CcaMO BaXdJIMBa, SK i Oynb-sika
iHIIIa IeTajIb MOl paKeTu.

5.5.2. KomnoHoBKa MojesieVt pakeT

KomnioHOBKa — Ile cKIafjaHHS 3 OKpeMMX 4acTuH abo jerasent
(KOMITOHEHTIB) OIHOTO IIUIOTO BiATIOBITHO 10 IIEBHOTO 3aIyMYy.

B mmporieci koMIIoHOBKM HeOOXiIHO BUPIiIIMTY HACTYIIHI 3amadi:
YTOYHUTM TeOMeTPUYHI Po3Mipu i MacIITad Mozerti-Koril;

- OCTaTOYHO BU3HAUUTU (POPMU i YB'SI3KM IO CTyTIEHSX;

- YTOYHUTM Macu JIs KOXKHOI 3 cyOpakeT;

- BuOpat i po3podUTI KOHCTPYKTUBHO-CVJIOBI CXeM;

- BUPIIINTY KOHCTPYKTVBHE 3'€lHAHH 1 pO3'€THaHHSA I10 CTYIIeHSsIX.

ITpuITycTUMO, KOHCTPYIOETBCSI HOBA MOJIENb pakeTu. [i obmexymoui
mapaMeTpu — MaKCUMaJIbHO [OMyCTMMa CTapToBa Maca i MexXa
IOIYCTMMOIO CyMapHOro iMmmysbcy 3amaHa IlpaswiamMm 3MaraHb 3
paKeTHOTo MofeslizMy. 3po0iIeHi po3paxyHKV ONTVMAaILHOTO PO3IIOAUTY
Mac i enepretukm 1o cyOpakerax. € acoprmmernTt MP]I. Temep MoxHa
IPUCTYIIATU A0 KOMIIOHOBKIL.

KommioHOBKa 1O MpaBy BBaXKa€TbCs OMHUM 3 HaMBaXKIMBIMIMX i
TPYAOMICTKMX eTariB KOHCTPYKTOpPChKol poborn. CaMe mpu KOMITOHOBII
HavOUIBII BiZYyTHO BVISIBIISIETBCS TBOPUiCTh Mopmerticta. Came B mepion
KOMITOHYBaJIbHMX PODOIT  KepiBHMKY TypTKa HaviOUIBII ~ JIETKO
rmobaunTy 1 migKasaTV CBOEMY BMXOBAHLIIO IIPaBWIBHMIL BUOIp 110r0
HIOaJIBIIIOL ITPOeciTIHOI OpieHTAalIl.
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KomrioHOBKa BMMarae cTimkoi i caMOCTiiHOI mpali, piBHOI i
cucreMaTaHol poOorn. Tyr moTpibHe omnpamboOBYBaHHS [EKiJTBKOX
BapiaHTiB, 3 MeTOIO X IIOPIBHSHH 1 3aXMCTy CaMOIO Kpallloro BapiaHTy
IIepel CBOIMI TOBAPUIIIAMIA.

Kommonyroun mopens pakeTy, TOOTO BM3HA4alo4y parjioHaIbHe
po3MimeHHﬂ i1 eJIeMeHTiB, MOHeHiCT—KOHCTp}IKTOp BpaxoBye€ Oesitiu
pisEMX ymoB i Bumor. Ock gedxi 3 Hux [47].

1. fIxmo B Mopernti pakeTu € fdeTasi abo By3iIM, IO BUMaramoTh
peryJsapHOro OIVIAdy, a iHOMi 3aMiHM Iepef, KOXXHUM HyckoM (6opToBa
eJIeKTpoMepeXKa i I KOHTaKTH, ODOpPTOBe JKepeslo eJIeKTPUYHOI eHepril i
OGoproBu BMMKa4, Iipoueka, MexaHi3My, IO IIPAIfOIOTh IO
IIlepeBaHTaXXeHHI0 a00 MIBUAKICHOMY HATMCKY), KOHCTPYKTOP Ma€ TakK
CKOMIIOHYBaTU MOJellb, I00 IOCTyIl 10 ImXx jetasent (By3iiB) Oys
BUTBHUI, a cami pgertami (By3nam) Jlerko 3HiMarmcd. Hampukitam,
CTaHOAPTHUI BaHTaX 3 BaHTaXHOIO KOHTelHepa opxHiel Mopesi
BUVIMAETbCA 1 YKIIaJa€TbCd B KOHTEVHepP BUILHO i BMMarae HeBeJIMKOIO
3ycwUls Hpu 3HATTI 0e3 IHCTPyMeHTy TOJIOBHOTO OOTiYHMKa 3
BaHTa)XXHOTO KOHTeVHepa. Y iHImol momerni (puc. 5.65, B) Iiell BaHTax
po3MmiltieHnit B ToJIoBHOMY 00TiuHMKY. [1]00 BUitHATI BaHTaX, HEOOXiITHO
BUOUTH abo BUmasuTH 6aMOYKOBY HINWIBKY, SIKa JIOTO YTPUMYE, a It
LIbOTO ITOTPiOeH crreniayIbHMUY IHCTPYMeHT (xod4a 0 1Bsix) i 3HauHO OiibIre
3yCWIUIS, HiX B HepIioMy BUManKy. KpiM Toro, Taka KOMIIOHOBKa BUMarae
BEJIVKOTO [liaMeTpa Mopesi, OCKUIBKM [jiaMeTp TOJIOBHOrO OOTiuHWKa
BUXOOWTH OuIbINle, a Ile TPWBOAWUTH [0 3OUIBINIEHHS Mi/TeTeBOTro
IIepeTVHY, a 3HAYNTh, i JJIOOOBOTO OIIOPY MOAEJTI.

Ilpocrora ckiamaHHs i po30MpaHHS MOJIETIIye POOOTY CYyIIiBCHKOL
KoJIerii, a MofieJIicTy — HaJla[IKy, peryJIlOBaHH:, IepPeBipKy i peMOHT 10T0
Mopeni. ITpaBra, € B 11i71 yMOBi i BUKIIFOUeHH:I. SIKIIo0 Mofesns Ipu3HaveHa
IUISL OMHOPA30Boi il (BimmpaifoBaHHs abo IepeBipKa By3/a, CUCTEMM i T.
iH.), HeEMa€ ceHCy poOuTH i po3bipHOIO.

2. lyxe BaXJIMBa yMOBa KOMIIOHYBaJIbHOI poOOTM — HaMOUIbII
pallioHaJIbHO PO3MICTUTM BCi CcuCTeMM, BCi eJIleMeHTM MofeJl,
MaKCUMaJIbHO 30UTBIMMTM INUIBHICTE 3a PaxXyHOK 3MeHIIeHHS 00'eMy.
3meHIIeHHS 00'eMy H03BOJIsSI€ BUOpaTyt Oinbi npiOHMY MaciTad Moferti-
KOIIiT IIIO10 IIPOTOTMITY, CTBOPUTY O1IBII KOMIIAKTHY CIIOPTMBHY MOZIEIIb.
Ile, y cBOIO Yepry, 3MEeHIINTH MieJIEBUI IIEPETUH, a 3HAaYNUTh, JT0OOBUII
oIlip MoperIi.
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Kpurepiem omiHKM KOMIIAKTHOCTI Momeri Moxe OyTM yMOBHa
MIUIBHICTD MOIETI:

cm

m
Y= Y ,T/cm3

me V - 3araygpHMI 00'eM MOJIerTi Ha CTapTi.

Maroun cTaTUCTMKY 3a IapaMeTpoM Yyu B JTaHOMY Kjlaci Moperen
pakeT, MOXXHa CYAWUTM IIPO IOCKOHAJIICTh KOMIIOHYBaJIBHOI cXeMM. 3a
KpuTepivt BajIol i HeBgaol KOMIIOHOBOK 3B's13k1t MPJI mpurssaTo Opatu
BiZTHOIIIEHHSI KOPMCHOI IUIONI JI0 CyMapHOI IUIOIII JBUIYHHOIO BiICiKy
(pucyHOK y Tabm. 5.6). B pospaxyrkax giamerp omrHoro MPJI ymoBHO
MOXKHa IPUMHSATY 3a OIVHUITIO.

3HaveHHS BEJIMYNMH, IIIO BXOHATH B Tals. 5.6 po3paxoByBayics 3a
HacTyIHUMHI (popMyIaML.

S

Ry= -100,

Ile Ry — xpuTepilt KOMIIOHOBKM JBUTYHHOTO BifICiKy; Sy — IDIOIIA
HepeTuHy ABUTYHHOTrO Bijiciky, savmusta MPI; S - cymapHa mioma
JIBUT'YHHOTIO BiICIKY - MiJleJIeBUVI IlepeTHH.

ITo xoedirienTy Ry MOXHa CyAUTH IIPO KOMITOHYBaJIbHY IITUTHHICTD
i «IIOpOXHIO» IUIONLYy B MijleJleBOMy IlepeTHMHi, AKII0 BOHa He 3alHsATa
CVICTEMOIO ITOPSITYHKY CTYIIEHS, IO CTBOPIOE MONATKOBII JIOOOBUII OIIip
MOJIeJTi.

BifmHocHa «IIOpOXHS» IUIOIIA IIEPeTMHY S, O0UMCIIIOBATVIMETHCS
3a popMyII0I0

5. =100- R % .

11 po3MillleHHsT CucTeM TOPATYHKY MOXYTh 3HamoOwWTwcs
criertiajibHi KOHTeHepu abo iHmi o0'emn. Buxum cucTeM HOpATYHKY i
IHIIMX CIIeHiaJIbHMX CUCTeM ITPOBOAMTHLCS 3a JOIOMOIOK MeXaHiuHWX,
aepoaMHaMiyHMX, IHIPOTeXHIYHMX 1 IHINMX CHeliaJIbHMUX CUCTeM, IJId
HpuBeIeHHd B [0 AKMUX CIIyXaTh JpKepesla eHeprii: IyMOBi JDKTyTH,
HPY>XVHMY, TIipOHaBicKy, eJlekTpobarapei i T. iH..

KomIioHOBKa cucTeM HOPATYHKY, y CBOK uepry, BIUIMBaE Ha
KOHCTpyKIito Momesi. [Tpu 11poMy HeoOXimHO BM3HaUMTHCS 3 00'eMoM,
KU 6yne JIOCTATHIN IS PO3MillIeHHS CUCTeMM OPSATYHKY.

1 BaHTaXHMX MoOJieslell pakeT cucTeMa IIOPSATYHKY — Iie, sIK
npaBwio, napamyTu. Ilnrtome HaBaHTa)XeHHs Ha IapallyT BU3HAYarOTh
3a popMyII0I0
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Pnum=

cyx

, T/am?

nap

e Mgy — «Cyxa» Maca Mofesii abo cybpakeTw, I; Sy — IUIOLIA

CHICTeMM TIOPATYHKY (MapariyTy), am>2.

IHO,Hi eq)eKTVIBHiCTB CUCTEMM TIOPSATYHKY BUM3HA4alOThb TaKVIM

uyHOM. Y BaHTaXHWUM BifCIK MopAerm pakeTw SK KOHTPOJIBHMM 3aci0
TIOMIIIAOTh cUpe Kypside simile (puc. 5.65). fIkino muToMi HaBaHTaXeHHs
Ha pakeTy IIpu
IIapairyTa), KOHTpOJIbHe svIle He po3i0'eTbcs i BBaKAETHCH, IO CHCTEMa
nopsTyHKy edekrupHa. CynpaiBcbka Koslerisi 3MaraHb Mae€ IIOBHE IIPaBoO
3aCTOCOBYBaTH HOi0OHMII KOHTPOJIb.
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Tocaflli IOCTaTHRO Mali (NP MOCTaTHIN IUIOMNI

Puc. 5.65. Mopesnb pakeTn 11 BU3Ha-
JeHHs e(peKTMBHOCTI CrCcTeMM ops-
TYHKY (po3pobiteHa 3. Mip3ossHOM):

1 - ros10BHMY OOTIYHMK 3 JIVIIN;

2 - narepoBuit KOPIIyC BaHTaXHOTO
KOHTeVHepa; 3 - KypsAJe suile 9K BaH-
TaX; 4 - aMOpTU3aLiVIHNT IIIIIaHTOY'T,
BUKOHAHMIL 3 KAPTOHY i IIOPOJIOHY;

5 - mlepexigHiv KOHYC 3 JIUIIV;

6 - cTponu NapallyTy CUCTeMU Iops-
TYHKY; 7 - TapalyT; 8 - BaTSHWUI IIVDK;
9 - KapTOHHe JIabipUHTOBE VIIiUTb-
HenHs; 10 - crabirizarop 3 1-MM dane-
pw; 11 - manteposuit Kopmyc; 12 - MP[I;
13 - HanpasJIsgIOYe KiJIblie 3 Iarnepy



Tabsma 5.6
J1OCKOHaIiCTh KOMIIOHOBKM [IBUTYHHOTO BiICIiKy

m

I
3

2

(s

6 7

by

8 9 10
S [Ionta IToma Kpurepint
KinbkicTs : - KOMIIOHOBKM | [Topoxxst
Howep MP/, epepiy Hepepy JBUTYHHOIO IUIOIIA
cxeMu ABVT'YHHOI'O MP/I, o
n .. Bifciky Sn %
Bizciky, S Sns R,

1 1 0,787 0,787 100 0

2 2 3,148 1,574 50 50
3 2 1,787 1,574 88,3 11,7
4 3 7,083 2,361 33,3 66,7
5 3 2,787 2.361 85 15
6 3 3,360 2,361 65 35
7 3 2,720 2,361 87 13
8 4 12,592 3,148 25 75
9 4 3,787 3,148 83,5 16,5
10 4 4,575 3,148 68,8 31,2
11 4 3,787 3,148 83,4 16,6
12 4 7,083 3,148 33,3 66,7
13 4 3,622 3,148 84 16
14 4 3,148 3,148 100 0

5.5.3. AHas1i3 KOHCTPYKIIii MofesieVt pakeT

PosrisiHeMo [esIKi KOHCTPYKTMBHI 0coOimMBOCTI i cxeMHi pimreHHs
MojfiesieVl pakeT, sKi MaroTh CUCTeMW IOPATYHKY Ha BCiX CTyIIeHsAX 3TiTHO
ITpaBwt sMarass.
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Havmpocrimma Mopens pakeT — OFHOCTYIIIHYacTa, 3 OIHUM
IBUTYHOM. JIBUTYH [UId IIbOro Kjlacy MOJesli IIOBMHEH BOJIOIiTU
cymapHUM immyiecom Oireie 10,01 H ¢ i menmre 40 H c. g Momenen
paxeT 3 TaKMMM ABUTYHAMM xapaKTepHa HasBHICTb ITepexiHOro KOHyCy
(cmimEMIl) MiXXK OCHOBHOIO YacTMHOIO KOPITyCy i ABUTYHHUM Bincikom
(pnc. 5.66). CrigHmili BUTOTOBJIIOTH 4K 3 Iarepy BUKICIOBAHHAM Ha
OIIpaBlli 3 MOJAIBIINM CKIAIaHHIM Ha CKIaJaIbHIV OIpaBIli, TaK i 3
JIVIIV 3@ JJOITOMOTOX0 MeXaHIYHOI 00poOKM Ha TOKAPHOMY BEPCTaTi.

Kopmycrt Mopmestet moaBiviHOro Kjiacy (po3paxoBaHMX Ha IMinyoM
IIBOX CTaHOAPTHMX BaHTaXiB) CKJIEIOIOTHCS Ha OIpaBKaxX IiaMeTpoM
20,5—22 mm. CrabimizaTopy BUTOTOBIISTIOTBCS 3 JIMIIM, Oats3m abo
aBiariviHo1 paHepV 3aBTOBIIKYL 1 MM.

Puc. 5.66. Ctukoeka crynenis 3 MP]]
pisHMX  giaMeTpiB: 4 — 3 IIallepOBUM
IepexifHUM KOHYcOM; 0 - 3 TOUeHUM
TepeB'sTH/M KOHYCOM

]

Heditiut nBuryHiB BemMKOI eHepril IIOPOAMB CXeMM, IIO
CKJIAJJAOThCA i3 3B'A30K MO ABa, Tpu i yoTupu AsuryHn. KoHcTpykTmBHa
cxeMa B IIbOMY BUIIQ[Ky 3aJIMIIAa€Thcsd He3MiHHOIO. TUIBKM B HWUIiHIP
JIIBUTYHHOIO BifICIKy BKJIEIOIOTh CTaKaHM IIifl ycraHoBky MP/I miamerpom
20,5 MM (puc. 5.67, a, O, B). [lepexinni criigamii poOIIsSTh HUIBHOTOYEHVIMU
abo KIeeHVIMM Ha OIIPaBIIi.

Hampassisarodi KiIbIl BCTaHOBJIIOIOTh Ha JBUTYHHOMY BilICIKy Y
OZIHOTO i3 cTabitizaTopiB, 110 30UIBIIYE IUIOINTY CKIICIOBAHHS.

Take KOHCTPyKTMBHe PpillleHHd [103BOJIA€  BiIIMOBWUTHMCS  Bif
HaIIpapJIgiouMx Kijemp, 3aMiHVMBIIN X TpyOKOIO, IPOIYIIEHOIO dYepe3
oBuryHHMUM Bifcik. Kpispk 1m0 TpyOKy IIpoXOOuTh HaIlpaB/ISIOUNiL IITVIP,
10 SIKOMY MOZIeJIb IIPsIMY€ B IIOYaTKOBiN cTail HiioMy.

1 cuMmerpyaHOro oOTiKaHHS iHOII pobiATh ABi TPyOKM, a Ipu
IIBOX [BUTYHAaX CTaBJIATh ILIEHTpaJlbHe pebpo >XopcTkocTi 3 daHepn
3aBTOBIIKM 1 MM. Lle peOpo cTBOPIOE XKOPCTKICTh IWTIHAPa i HeoOXimHMI
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3a30p, IO IO3BOJISIE He CIVITIOBATH JIMCKM Ha 6oprax MP/I (ams. mos. 25
Ha pwuc. 5.67, 0).

Puc. 5.67. Korcrpyxkiiit
OITHOCTYTIiHYaCTVIX
Mopestet paket B. Hiko-
naeBa: 1 - rosloBHUM
OOTIUHWMK 3 JINIIV;

2 - cTaHZAPTHI BaHTaXi;
4 - cTponu naparyTa;

5 - maparyT; 6 - nare-
posuit kopyc; 10 - MPLI;
11 - BaTaHUI TIVIK;

12 - xapToHHe j1abipnH-
TOBe yIIUIbHeHHs; 13 - i
pocwcTeMa CIIOBUIbHIO-
Baua; 14 - crabinizaTop
31 MM paHepys;

15 - maniepoBe HaIrpasJIs-
[ode KiIbile; 19 - KoHTer-
Hep BaHTaXxiB; 20 - marte-
poBuit KoHYC; 21 - miraH-
TOyT 3 KapTOoHY; 25 - peb-
po xopcTrkocTi 3 1 MM da-
Hepw; 27 - raviku i3 cKJI0-
TeKCTOJITY
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Ycranoska mmranroyty 21 Ha CTMKY HABUIYHHOIO BifCiKy i
CIimHMIN, B Ky YHOMpaIOThCS CTaKaHM, a TaKoX cTabimisaTopis, 1o
CTUIKYIOTBCS 3 KOPIIYCOM, CIITHWUIIEIO i OBUTYHHUM BifcikoM, 30iIhIIyE
JKOPCTKICTB 1 KMBYYiCTh MOJIEJIi.

B nepexigHii crigHWIIN, BUTOTOBJIEHiIVI Ha TOKapHOMY BepcTaTi,
epenbaveni rmocagouHi raisma mim MP/I. o Toro X Taka KOHCTPYKIIis
JI03BOJISIE€ IIOCTABUTM CTSDKKY 3 TalIKOIO i3 CKJIOTE@KCTOJIITY, 110 BUKITIOUUTD
HeCcaHKIIIOHOBaHWI «BicTpil» (BTpaTy y momboTi) Koprycis MPI (mus.
puc. 5.67, net. 27).

MoxmBa KOHCTPYKIIiSl Mofeslell OJHOCTYIIIHYacTMX pakeT i 3a
TATHy40r0 cxemi, B kit MP/I BcTaHOBIJIEHNMV B TOJIOBHIM YacTVHI MOJIeIi
[41]. Ll xOHCTPYKIIis ITikaBa i opwriHaibHa, ajle BUMAara€ JOJAaTKOBVIX
3aXOZIiB IJI 3aII00iraHHy criajlaxy KOpIrycy.

5.5.4. IBocTyniH4acTi MoJesIi pakeT IOOBiVTHOIO Ky1acy

Havrpocritmioro cepeft, IBOCTYIIIHYACTI3 MOJIeJIeN € MOJIeIIb, y SKOL
B KOXXHOMY i3 CTyTIEHiB 3HAXOOMTHCS II0 OMHOMY IOBUTYHY. B ocCHOBHOMY
11i MofIeJIi PO3PIi3HAIOTECS BUIOM TTOCAIKN HIDKHBOTO CTYTIEHS.

Buniisrors HacTyIHI BUaM ocaiok:

- TocamKa IIO KOHTeVHepax i crabimizaTopax IIpmM  piBHOCTI
ZiaMeTpiB cTyIIeHiB (puc. 5.68, a);

- mocafka IO UWIHOPOBUX IOBEPXHSIX — TIIOCalouHe KiJIbIle
30BHiITHE abo BHYyTpiITHE (nuB. puc. 5.68, 0, 1);

- TIocajika Ha crabitizaTopax HVIKHBOTO CTYIIEHS, PO3TOPHEHMX
BiJHOCHO cTaOUTi3aTOpiB BEpXHBOTO CTyTIeHs Ha 45° (muB. pmc.5.68, B);

- TIocagKa Ha [OBUTYHI, HPWYIOMY KOPIIYC HIDKHBOTO CTYIIeHS
BXOIWTB I1iJ1 cTaOIisaTopu BepXHBOTO CTyIIeHs (IuB. puc. 5.68, T);

- TIocajiKa Ha HaIpaBJIsSiounX ITUPIX (IUB. puc. 5.67, B).

Kpim Toro, Moperti BifpisHAIOTbCA OfHA BiJl OJHOI KOHCTPYKIIiEIO
KOHTeVIHepa IIiJi CTaHAApTHI BaHTaXi, $Ki IIOMIIIAIOTbCA B T'OJIOBHMUM
OOTIYHMK i KPIiIUIATBCSA B HBOMY BiCCIO:

- B KOPITyC MOIeIi Ha OIIOpHMII IINIaHroyT (AUB. puc. 5.67 B);

- B CIelliaJIbHMV BaHTaXHWMVI KOHTeViHep (mmB. puc. 5.67 ©, B).
OcranHsA KOHCTPYKIisl Oi/IbII TeXHOJIOTiUHA.

B  KOHCTPyKTMBHOMY 1 KOMIIOHYB&JIBHOMY  BiTHONIEHHSX
HaVIKpaIIoo € CXeMa, y gIKOI B HIDKHbOMY CTYIIeHi IBUTYH NiamMeTpoM 26
MM, a y BepxapoMy - 20,5 MM (puc. 5.68, 0).
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IlikaBa cxema MopeJl, B sIKilI Ha IIepIIOMY i Ha IPyroMy CTyIleHi
posramosaHo 1o asa ApuryHm. I[lpasma, Taky cxemy Moxe BuOpaTu
TUTBKY TOVI MOMEJIICT, SIKMI YCIIITHO PO3B'si3aB MIpOo0sIeMy 3araTfoBaHHS
3B'sI3KV IBUTYHIB Y TIOJIBOTI.

Puc. 5.68. MeToam CTUKOBKI
CTyIIeHiB Mofiesien pakeT:

a — Ha Oiunmx Orokax i
crabimizaTopax; 6 — Ha
30BHIIIIHBOMY IIepeXiTHOMY
Kitbli; B — Ha crabiiisaTop-
pax; T — Ha MP[I; 1 — Ha BHY-
TPITHBEOMY HepexigHOMY
KiJIBII 11O KaMepi onarroBaHH:

5.5.5. TpucrynmiHgacTi MogesIi pakeT MOABiTHOTO KJ1acy

HavmrpocTimmmM rnpeAacTaBHUKOM TPUCTYITIHUACTIIX MOJIesIeVt IIbOoro
KJ1acy € Mofelb, V fAKOi B KOXXHOMY CTYIIeHi pO3TallloBaHO II0 OHOMY
onHakosomy MP/I. Taka KOHCTPyKTMBHa CxeMa y IIPVMHIWII MOXJIVBA,
SKIIO0 Ha HVDKHBOMY CTyHeHi moctasuru MPII 3 Benmukomo Tarowo. Ajte
IIOJIIT TaKOI pakeTV MOXe BiIOyTMcs, SIKIIO TATOO30POEHICTH II€PIIIOro
CTyIIeHIo Oy/e OiIbIlle ONVHMIN Ha BCiVl aKTVBHIN OUISHII ITIOJIBOTY.

[mmmn BapiaHT Mopgei Mae Ha HIVDKHBOMY CTYIEeHI IIBUTYH 3
OiTpIIIM TiaMeTpoM, a, OTXe, i 3 Oimpmmol0 TAroro. KoHCTpyKTMBHO
HVDKHI i IPyTU CTyIIeHi MOXyTh OyTHU CIIONTydeHi Tak, K IIOKa3aHO Ha
puc. 5.68, abo X Bcg Mopellb MOXe MaTu IiaMeTp, PiBHUI AiaMeTpy
ABUI'YHa HVDKHBOTO CTYTIeHSL.

Sk mpukiiag Ha pwc. 5.69 HaBeeHO MOJIeNb BiJOMOTO Y MUHYJIOMY
Moperticta A. Topopsarcekoro. OcHOBHa NepeBara IIi€l TPUCTYIiHYaCTOT
Mopei — rpaHM4YHa IIPOCTOTa. BoHa mojierireHa O MeXi, OCKUIBKM 3
MPJI, y axwux Iy = 300 M/ c, my>Ke BaXXKO YKJIACTVCS B 3aJIaHy Macy.
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Masn. 5.69. TpucrymiHuaTta Momelb pakeTM 3 IABOMa CTaHOAPTHUMU
BaHTaXamu (aBTop A. ['opomsHebkin): 1 —rooBHMI OOTIYHMK 3 Jmrn; 2
— CTaHJApTHUM BaHTaX; 3 — KOPIyC BaHTa)XHOIO KOHTeMHepa 3
OprcKia; 4 — ONOPHU IIIAHIOYT 3 KApTOHY; 5 — CTpola IapalilyTHa; 6
— CTaHOAPTHWUI IIapallyT; 7 — IallepoBUI KOpITyc Iepioi cybpakeTy; 8
— MP[, tpersoro crymens (1); 9 — crabirisarop TpeTbOro CTyIIEHS 3
6asb3u; 10 — ixto 3 cocHm; 11 — Bick 3 cocH; 12 — ryMoBa aMOpTH3allis;
13 — crabitizaTtop 3 M — poOTOp APYTIOTo CTyHeHs; 14 — mamepoBun
KOpITyC APYTroro cTymens; 15 — crabisizaTop mepIoro crymneHs 3 6aib3mu;
16 — mamepoBuI KOPIyC IepLIOro CTymeHs; 17 — IepeximHilt KOHycC 3
narepy; 18 — mipocucrema (1), crormn, OINIII; 19 — BatgaaM mok; 20 —
IIapamryT mepiioro crymens (1), mikoneiTaum namip; 21 — MP/I meprroro
CTyHeHsT; 22 — ompaBKa /Ul BUTOTOBJIEHH: fdeTali 17
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TlosmoBHMIT OOTIYHMK BWTOTOBIIEHWI 3 Oamb3y (MOXHa 3aMiHUTHU
IMIHOIUIACTOM) 1 TOJIermieHuy, BCi IIallepoBi eJIeMeHTV KOHCTPYKIIil
BUKOHaHiI B ofuH map. ITpu BUroToBjleHHI HMKHBOIO CTYIIEHS aBTOP
MoJIesIi IpardyB Toro, 106 06'eM i twIoIa IoBepxHi Oy MiHIMaITBHVIMIAL

BurorosienHs crabitisaTopiB 3 6anb3u I8 BCiX TPHOX CTYIIEHIB y
BUIJISAI OJJHOTO «Ilepa» i Ilocajika CTyIIeHiB Ha ABWUTYHax HO3BOJIVIIN
030y THMCS 3a7IBOTO JIOOOBOTO OIIOPY.

5.5.6. BurorosieHHs MOfeJIi OMHOCTYiHYACTOI paKeTy 3 anepy

Pospobiiena A. TuxoHoBuMm (nemarorom LlenTpy «PoBecHwmK»)
CIIOPTMBHA MOJIe/Ib paKeTy Ipu3HadeHa I BUCTYIIY B IBOX KaTeropisx —
S3A i S6A (puc. 5.70). [i KOHCTPYKIIisI IiAKYTIOBY€ TPOCTOIO i JIOCTYIIHOIO
TeXHOJIOTi€I0, TOMYy BOHA MOXKe OyTM peKOMeHIOBaHa IJjIs BUTOTOBJIEHH:
mIKoJIsipaMy Mojtonmmx kilacis. Kpim Toro, ms mopens Moxe OyTwm
BUTOTOBJIEHA B KOPOTKMUV TEPMIH, III0 JIy>kKe BaXXJIVMBO YIS JITHIX TabopiB
BiAITouMHKy. Hyokue mpMBOaMMO TeXHOJIOTIIO CKJIa/laHHs Takoi MOJIerli,
3arosmdeny 3 [73].

OcHoBHUI MaTepiasnl maHoi Momerni pakeTu - mamnip. OpuriHagIbHO
BUTOTOBJIEHMVI TOJIOBHUI 00TiuHMK (puc. 5.70, Bropi 3iiBa). Criovarky i3
cMyXOK ImmpmHoo 10-12 MM Ha oIlpaBli CKIIEIOIOTH IIICTB-CIM KiTellb
(oOpyuiB). [Jaiti, Tpoxut 3BOJIOKMBINM, IX CKJIEIOIOTh MiXK COOOIO0 TaKOX Ha
OIlpaBlli, HaHW3ylO4YM OfHe Kilblle Ha iHmre. Ilicis mpocyiryBaHHS
3pi3yI0Th HepiBHOCTI, OOPOOIISIOTE IIKIPKOIO i TOKPUBAIOTh ABiUi JIaKOM
wis MinHocTi. B HIWKHIO dYacTMHY OOTiUHMKA BCTaBJIAIOTH Ha KIIEIO
CIIOJIYYHY BTYJIKY 3 IarlepOoBOi CMYXK/ ITMPUHOO 30 MM.

Ho BiIbHOro KiHII TpeThol HUTKM HPUB'A3YIOTh TyMKYy-
aMopTM3allito 3aBroBXky Om3bko 180 MM. Micrie ix 3'emHaHHS (BY3JIMK)
3aKpMBAIOTh BiPi3KOM XJIOPBiHIIIOBOI TPYOKM.

Kopmyc Moperni cxjIeroOTh 3 NMCAILHOIO Iarepy 3aBTOBIIKM
6rm3pKo 0,1 MM Ha ompasmi giamerpom 30 MM (IIIMpPMHA CIIOTyYHOTO IITBa
- 5 MM). XBOCTOBMM BifCIiK KOHIUWHOI (popMM TaKOX IIallepOBUM, 3
KOPITyCOM i 3 pyXOBVM KOHTeVIHepOM CIIOJIy4YeHMVI BHaxJIecCT.

T'oTroBumt kxopmyc 3i BciMa ejleMeHTaMM IIOKPMBAIOTh JIaKOM JIJIsI
30UTBIIIEHHST JKOPCTKOCTI i BOJIOTOCTIVIKOCTi. BinmbHWMIT KiHemp TIyMKm
aMopTM3allil HpOTATYIOTh B OTBip TOJIOBHOTO OOTiUYHMKa i 3cepemmHM
HNPUB'SI3YI0Th CIIOJIYYHY HUTKY, A0 $KOI KpPiIUIATh CHUCTeMY HOPSATYHKY
(maparryT abo rasgbMiBHY CTPIUKYy).
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Puc. 5.70. YHiBepcaibHa
MOZIe/Ib paKeTy KOHCTPYKIIIT
A. TixoHoBa:

1 - oOTiUHMK rOJIOBHUIL;
2 - HIUTKa CTIOJIyYIHa;

3 - BTyJIKa;

4 - cucTeMa IIOPATYHKY;

5 - Kopryc;

6 - T'yMKa-aMOpTU3allis;
7 - BifCiK XBOCTOBIVI;

8 — 3aXMCT By3/1a 3'€THaHHS
HWUTKM 1 TYMKV;

9 — HUTKa ITIBICKYL;

10 - crabitisarop;

11 - xoHTeVIHep ABUTYHa;
12 - MP]],

i I-\ \

WAL
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HaHa Mofielb po3paxoBaHa Ha pakeTHUM ABUTYH fiamerpom 10,2 -
10,3 mm. fxrmo xamiOp MP] BusgBUTECS OUTBIIMM, HEOOXiTHO 301IBIIATI
IiaMeTp ABUTYHHOTO KOHTEVHepa.

5.5.7. BuroroBiieHHs MofeJli pOTOLIIOTA

OcTaHHIM YacoM BeJIMKOIO IOMYJISIPHICTIO KOPUCTYIOTBCS MO
poromtora. Poronmor - 11e pakera, sKa 3i1iTae 3a gonomororo MPII, a
NPU3eMIIAEThCS, 00epTafounch HaBKPYIM CBO€l OCi 3a paxyHOK TBMHTA,
SIKUVI PO3KPMBAETLCS B KiHIIl Tpa€eKTOpii MOIBbOTY (Ha aKTMBHIW YacTWHI
TpaeKTOpii JIOmaTi TBMHTa pPa3oM CKIafaloTh KOPIIYC POTOIIIOTA).
ITpuseMsieHHsT 3MOITICHIOETBCS MOAIOHO irparlini, siky 6araTo XTo 3 Hac
4acTo 3aIlycKaB B IUTUHCTBI (puc. 5.71).

Puc. 5.71. Porounor nipm npuseMsIeHH1

HaBogmMo KOHCTPYKIIifO PpOTOIIIOTa, po3pobrieHoro B lleHTpi
aurstaoi TBopuocti M. Hyokaekamerka (Pocist )miif KepiBHUIITBOM Hezarora
A. H. Pocciesa [74].

Mopesns poroumnora kiacy S9A - tpwionaresa. Pro3e/sLK — 3 IBOX
eJleMeHTiB: INTaHTM 1 JBUIYHHOrO KOHTeViHepa, iX 3'e¢JHaHHA -
Testeckoriiune (puc. 5.72, 6).

PobGoTy Hag Mope/uIio IOYMHAIOTH 3 BWUIOTOBJIEHHS (DIO3EIITKY.
CrouaTky Ha omnpaswi giamerpom 10,2 MM HaKaTyIOTh KOHTEVHeEP 3 JIBOX
mapisB cKJIOTKaHWHM 3aBTOBIIKM 0,1 MM i 00pisyroTh 110 HoBxmHI 125 MM.
B HVOKHIVI 710TO YacTMHI 3aKpilUIIOIOTh XBOCTOBMUM OOTiUHWMK 3 jyirm. B
HBOMY POOJIATH TPV IO3IOBXHI KaHaBKM MIVIPVHOIO 4 i mmburooo 3 MM
IUIS pO3MilTeHHs B HUX (pikcaTopis jromaTert.
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Puc. 5.72. KoHcTpyK1Iist TpmIonaTeBoro
pororora: 1 - 00TiYHMK rOJIOBHUTL,

2 - mmaHroyTH; 3 - MITaHra; 4 - JoNaTh
poTopa; 5 - crabinizaTop; 6 — 0OTiUHMK
XBOCTOBUTL; 7 — (pikcaTop JIOMaTi cTapTo-
BUTL; 8 — OTBOPU [IpeHaXkHi; 9 — KoHTeTI-
Hep ABuryHa; 10 — radyok ryMoBOI TTH;
11 - TATa PO3KPUTTS JIONATI (TyMa);

12 - xirelle ymipHe; 13 - oci moBopoTy
sronaTert; 14 - BaXiIb mizyioMy Jiomnari;

5 - mmma"TOYT CITOBUIL; 16 ~ITMIAHTOYT-
CerMeHT

IToriM 30BHI Ha OOTIYHMK IIO KOJIy HaMOTYIOTb YOTHMPW IHapu
HWTOK, $IKi, y CBOIO UYepry, yTpUMYyBaTUMYTb JIOIIATi Bif] pO3KPUTTL.

Y BepxHilt KiHellb KOHTeVIHepa BKJICIOIOTb TOPLIEBUM IIITAHTOYT 3
OTBOpPOM JiamMeTpoM 6 MM. B cTiHIII KOHTeVHepa cBepIATh ApeHakHi
orBopm (5-6 INT.) I BUXOHY Tras3iB IpM CHpPAIlbOBYBaHHI BVKWMIHOIO

3apsamy.
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IlIranry saBmoexkm 300 MM, dK 1 KOHTeVHep, BUKJIEIOIOTH i3
CKJIOTKaHMHM Ha oIpasBlli AiamerpoMm 5-5,5 MMm. MoxHa 3pobutn ii i 3
IlepeBUHY, ajle TOMi MiITHICTB 11 Oymae HIKYOIO.

Ha sincrani 85 MM Bi, BepXHBOTO Kpalo IIITaHTYM BMOHTOBYIOTBH
BY30J1 HaBilllyBaHH: JIolaTel. BiH ckjlagaeTbcs 3 cWIOBOrO IINaHIoyTa i
ymipHoro Kinelig. IlImaHroyT BUpi3yIoTh 3 POIBIOBAHOIO CKIIOTEKCTOJITY
3aBTOBIIKM 1-1,5 MM, pobisaTe B HbOMY Tpm pirypHMX Ipormvumi (Imm
KyToM 120°) my1st po3MillleHHs BaykeJliB HaBilllyBaHHS JIOIIATeT.

o HWKHBOI IIOBepXHi IIINAaHIOyTy 3a JOIOMOIOI0  KIIE
HNPUKPiUIeHO MillHe KiIblle MWpUHO0 7,5-8 MM, fIKe CIIY>XUTh YIIOPOM
1T BaXKeJIiB pO3KPUTT JIonaTeil. BUrorosuTy 1e Kijiblie MOXKHA 3 IeCATI
ITapiB CKJIOTKaHMHM a00 BUTOUNUTH 3 AIOoparoMiHiro. CryIoBuII IIITaHTOY T
KJIe4Th Ha IITaHTy eMOKCUIHOI CMOJIOKO.

Baxesri HaBillyBaHHS JIomarTeyl BMIIWISHI 13 CKIIOT@KCTOJITY
3aBTOBIIKM 1,5 MM Ha 3asmomsieHOMy ix KiHII 3po0JsieHO [Ba OTBOPU Ha
BificTaHi 6,5 MM ofuH Bif ogHoro: 1 MM - mif Bichk BaXeris i IiameTpom 2
MM - IIifl, TYMOBY TAry. I3 crajsieBoro gpory fOiamerpoM 1 MM MeTogom
BUIMHY BUroToBsiieHa I[1-mofibHa Bick ITOBOPOTY JIOIATi, SIKa IIPOTSATHYyTa
Kpi3b TOHKMV OTBip BaxkesId i MpUIIasiHa JI0 BEpXHbBOI ITOBEPXHi CHMJIOBOTO
IIIaHroyTa. B iHmomy oTsopi (miameTrpoM 2 MM) 3akpilUleHa I'yMoOBa
HUTKa PO3KPUTTH Jionati. JIpyruy KiHellb HWUTKM HaiTUI Ha Tadyok,
3aKpilUIeHui Ha IITaH3i.

Hvoxmi (BiTbHWMII) KiHeIp INTaHTWM IIPOTATHYTO Kpi3h BepXHIN
OTBip KOHTeViHepa i Ha HBbOMY 3aKpilUIeHWil IIOpIIeHb, BUTOYEHWUN 3
T, Buiiiio cBoepifiHe TeflecKOIliuHe 3'€MHAHHS.

Jlomati (ix Tpw) BUTOTOBJIEHI 3 GaJIb3M, IUTACTVHKY SKOI 3aBTOBIIKN
1,5 i 3aBmoBxxku 250 MM 5Ki 3MOYeHi, yKjIafleHi Ha onpasKy AiameTpom 30
MM i oOMoTaHi 6MHTOM ab0 T'YMOBMM DKI'YTOM JIs Ha/JaHHS HeoOXimHol
dopmm. Tlicas mpocyiryBaHHsS KOXHY JIONATh IIOKPUMBAIOTH [IBOMa
ITapaMM HiTposaKy. I1oTiM Ha ogHOMY KiHITi poOWTBCS TIO3MOBXHIN BUpI3
mmpuHoro 1,51 3aBmoBxkm 37 MM IIif, BaXXiIb HaBilllyBaHHs, a 710 iHIITOTO
HNPVKpPiIUIeHniT cTabiTi3aTop, TeX BUTOTOBJIeHWMI 3 Oamb3nm. B 1poMy x
MiCIli, Ha HVDKHIV IUIOIIVHI JIONaTi, ITpUKJIeeHa IUIacTMHA 3 CKIIOIUIACTUKY
mmpuHoo 3,5 i 3aBHoBXkn 30 MM - ¢ikcaTOp CTapTOBOTO ITOJIOXKEHH:
JIOIaTi.
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Y Bupisu roToBUIX JIOIIaTeV! BKJIeeHi (pirypHi Baxkesli HaBilTyBaHHS.
KyT BimxwiteHH: jlomaTeit MOXKHa peryiIoBaTy, HiONWIo0YM Handitem
BUPi3U B yIIipHOMY KiJIBIIi.

ITinroToBKy MoOpesli pOTOIIIOTa IIPOBOAATh B TaKill ITOCIIIOBHOCTI.
Cxi1amaroTh JIOMATi Y3[OBX INTaHTM i IIpU IIOMY HepeMilllaloTh Bropy
TIBUTYHHVV KOHTEVIHEP.

Voro XBOCTOBMIT OOTIUHMK BXOIUTH B KUTBIE, IO YTBOPWIOCH 3
TPbOX HOyroHomiOHMX Jsiomarers, ikcaTopu SKMUX, y CBOIO Uepry,
BCTaBJISIIOTH B ITO30BXXHI KaHABKM OOTIUHMKA. 30BHI BUXOIWUTH 3BMYAVIHA
MoIeb pakeTw. 3aJmIIaeTbesa BcraHosuTy aeuryH (MPI). Maca moperti
Ge3 HpOrO - 26 T.

Mogiens poTomIoTa 3j1iTae 3 rasogMHaMiuHOI ycTaHOBKW. ITicis
ctapTy, Ha BucoTi 200-250 M, Ko cIpallfoe BUKUIHUI 3apsifl, IOpIIeHb
IIITaHTU ViIe Bropy (IOocTaTHBO Bchoro Ha 10-15 MM), j1omaTi 3BUTBHSIIOTECS
Bif, (pikcamii i mif [di€el0o TyMoBOI TSAIM pPO3KpMBAOTECA. Moperb
IIepeXOAUTh B PEXMM aBTopoTamil (puc. 5.71).

KonTponeHi nuTanHsa

1. HassiTe 3arajibHi TeXHOJIOTiIYHi omHepaliii IIpy BUTOTOBJIEHHI
MozesieVl TeXHIYHMX IIPUCTPOIB.

2. Marepiasiv i iHCTpyMeHTM [JIsi BUTOTOBJIEHHS MOJeen 3
nariepy, KapTOHY i HeMeTaJliB.

3. Ik dopMyIOTH eJleMeHTM Mofernell 3 TepMOIUIaCTUIHMX
MaTepiastis?

4. OnumiTe TeXHOJIOTiI0 BUTOTOBJIEHHS KOPITyCY MOJIesli 3 TKaHMX
MaTepiaJliBb.

5. OxapakTepusyiiTe OCHOBHI TUIIN 3'€JHaHb eJIeMeHTiB MoIeIerl.

6. SIxi omeparii BUKOHYIOTh IIpu 03100s1eHHI Mozmesen? CTuciio
oXapaKTepU3yTITe MaTepiasu Ij11 OOpOOKM.

7. OmnuiriTe TexXHOJIOril BWUIOTOBJIEHHS KOJIC IS MOIeJIeV
aBTOMOOUIIB, JIiTaKiB i IUIaHEPIB.

8. Oco0nmMBOCTI BUIOTOBJIEHHS IIIaci Momoeier aBTOMOOUIZ i
JIiTaka.

9. OnouuriTh TEeXHOJIOTiI0 BUTOTOBJIEHHS MakeTa 1 Mojeri
TpakTopa.

10. fIxki oOcHOBHI KOHCTPYKTMBHI e€JIeMEHTM 3acTOCOBYIOTb B
KOPOBVIX MOZIEJISIX aBTOMOOUTIB?
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11. fIki mpmcTpoi 3acTOCOBYIOTH ISl yIIpaBJIliHHSA MOJeNIAMMU IO
pamio?

12. OOuIiTe TeXHOJIOTIiI0 BUTOTOBJIEHHs KOPITyCy MOfesli CyJHa 3
KapTOHY.

13. SIk BUTOTOBUTY KOPITYC MOIIeJIi Cy[IHa 3 fAepeBa?

14. OmuatIiTh TeXHOJIOTi0 BUTOTOBIIEHHS HaVIIIPOCTIIIIOTO TpeOHOTO
IBUHTa MOJIeJIi CyJIHa.

15. SIK BUTOTOBUTV MOJIeIb IUIOTY?

16. OouiriTe TEeXHOJIOTIID BUIOTOBJIEHHS MOIEI IiJIBOIHOIO
YOBHaA.

17.5IK BUTOTOBUTM IIPOCTYy MOMeJIb MHOBiTpAHOro 3misa? Ik
po3paxyBaTy VIOro IIiIVIOMHY CUTy?

18. OnuIIniTe MOCITOBHICTH BUTOTOBJIEHHS MOfesli IUIaHepa 3
marmepy.

19. ki KOHCTPYKTMBHi eJIleMeHTM BUKOHYIOTb B MeTaJIbHMX
MOJIEJISIX JIiTaKiB?

20. Ik BUOMpaArOTh OCHOBHI IapaMeTpM CXeMaTUYHOI MOerTi
IU1aHepa?

21. CTuciIo  OOWMIINTh TEXHOJIOTiI0 BUIOTOBIIEHHS CXe€MaTUYHOL
MOJIeJTi JIiTaka.

22. YuM Bimpi3HSAIOTbCA TEXHOJIOIII BUI'OTOBJIEHHS CXeMaTWYHOI i
dro3ersKHOT Mofierient JriTaka?

23.5Iki 3amavi pO3B'SI3yIOTbCS B IIpoOIleci KOMIIOHOBKM MOZesient
paket?

24. KoHCTpyKTMBHI 0cOOIMBOCTI i cxeMHI pillleHHs Moziesiet paKer.

25. OcobMBOCTi OTHO-, IBOX- 1 TPUCTYIIIHUACTIIX MOJIEJIEV! paKeT.

26. SIK BUTOTOBUTM MO[eIb paKeTH, IO IOBEPTAETbCA Ha 3eMIII0
cama?

27. 3a SIKVM HPVHIIUIIOM JIi€ POTOIIIOT?
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Posngin 6

EJIEKTPOHIKA B MOIEJIFOBAHHI
I TEXHIYHIN TBOPUYOCTI

ErntekTpoHHI HpUCTpOI Bipi3HAIOTBCSA BEJIMKMM Pi3HOMAHITTSIM i
BUKOHYIOTh HaVpi3HOMAHITHIII (PYHKIII B pi3HMUX 0OJIACTSIX JIIOACHKOL
missibHOCTi. JlocTaTHRO HasBaTM TakKi 00sacTi, SIK pafgioOMOBJIeHHS i
TeslebavyeHHs, aynmio- 1 BifeoTexHika, pasio3B'si30K 1 pasiorokariis,
aBTOMaTMKa 1 yIIpaBJliHHS, CHUCTeMM KOHTPOJIIO i CuIHaslisallii,
€JIEKTPOHHO-00UMCITIOBaJIbHA TexHiKa 1 iH., IMO0 mHepeKoHaTuCs y
BeJIMYe3HOMY 3Ha4eHHi eJIKTPOHIKM U1 TexHiuHoro mporpecy. Tomy
IUISL PO3BUTKY TBOPYMX 3[i0HOCTEVI YUHIiB eJIeKTpOHiKa IIperCcTaBIIsge
BeJIMYe3HUI iHTepec.

OueByHO, 110 NPOEKTYBaHHA €JIeKTPOHHUX IPUCTPOIB B
TeXHIUHi/l TBOPYOCTI - IIMPOKO IIOIIMpeHe 3aHATTSA. 3a JOIIOMOTOIO
eJIeKTPOHIKI MOJKHa CTBOPIOBATM TaKi IPUCTPOI, AKi HEMOXJIVBO HaBiTh
OopugyMaTyt 3a HOIIOMOIOIO0 iHINMX TexHiuHwmXx migxopdis. EjekTpoHHI
irpalky, KOMIIaKTHI IIPUCTPOI Ui BU3HA4YeHHs XapaKTepUCTUK
HaBKOJIMIITHBOTO cepeloBUIIIa, aBTOMAaTMKa i TeJIeMexaHiKa,
panioympaBiliHHsA Ha BiJcTaHi, BUMipIOBaHHS HeeJIeKTPUYHMX BeJIMYMH
eJIEKTPUYHMMIM MeTOoJaMM - Jajleko He IIOBHUM Iepeslik 3ajad, ki
MOXHa 3 YCIiXOM BUpillyBaTW, BUKOPWUCTOBYIOUM  HPUHIIAIN
eslekTpoHikm. ITpu MonerroBaHHI pi3HMX OiIOYMX TeXHIYHMX IIPUCTPOIB
0e3 eJleKTPOHIKM 3apa3 HaBpsIIL UM MOXHA OOIVITMCS, OCKUIBKY TUIBKM 3 1i
IOIIOMOT0l0 MOXJIVBE pillleHHsI OaraThbOX ITPaKTMYHMX 3afdad, y TOMY
umcni PYHKITIOHYBaHHS MofIesiel, IX YIIpaBliHHA i iH.

6.1. OCHOBHI IOHATTA

EnekTpoHika HampsiMy IIOB'Si3aHa 3 eJIEeKTPUYHUM CTPYMOM -
HaIlpaBJIeHMM PyXOM eJIeKTPOHIB, sKe 3'dBJI€TbCA B 3aMKHYTUX
eJIEKTPVYHMX JIaHIIFoTax, 110 MiCTATh JKepeJIo eJIeKTPUYHOI HallpyTu.

3a [IOIIOMOTIOI0 €JIEKTPMYHOIO CTPyMy MOXKHa KepyBaTu OaraTbMa
IporiecaMy, BMMKaro4M abo BMMMKAOYM B ITOTPiOHMI Yac BMKOHABYI
MexaHisMm. 719 BMMKaHHS a0oO BMMMKAaHHE IX B IOTpiOHMI dYac
HeOoOXigHi crIeIiayTbHi IPUCTPOL, SIKi Ha3MBAIOThCS HAaTUMKaMM. JaTavkm
BUPOOJIAIOTh €JIeKTPWYHI CUTHaIM AyXe Majlol IIOTY>KHOCTi, a It
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BUKOHABUMX IIPUCTPOIB HeOOXimHi meKom ayXe BeIMKi eIeKTPUdHI
HOTY>XHOCTi. OT>Xe, OCHOBHVM eJIEKTPOHHVM IIPUCTPOEM MOXKHA BBaXkaTu
MiCIIOBAY.

[1o6pe MOCVITIOIOTECSA CUTHAJIV 3MiHHOTO CTpyMYy. SIKIIIO X HaIpyra
3 HaTYMKiB € IIOCTiHOIO, TO BOHa y 0araThox BWIIAKax CIIOYaTKY
IepeTBOPIOETbCA B 3MIiHHY CHelliaJIbHUMM HpucTposMu. IloTim
BiTOyBaeTbCs 30UIBIIIEHHS CUTHaly A0 HeoOXimHOi aMIuliTyam i vioro
nocwieHHd. 1o Hampyry nmogaroTk Ha BUKOHaBUMI IPUCTpint (puc. 6.1).

JIk  mpuxIam  MoOXHA IIpMBECTM — eJIeKTPUYHUN  IIporpasad
rpaModOHHMX IUIaCTMHOK. B HhoMy AaTumkoM € abo 11'e30 erreMeHT, abo
eJIeKTpOMarHiT. 3MiHHa Hampyra BUpPOOIISETBCS B HMX TOJIKOIO, fKa
pyXaeTbcsi 1O OOpo3eHKax IUIACTMHKM 1 yTBOPIOE HpW IIbOMY OiuHi
KOJIMBaJIbHI PyXmM BIAIOBIIHO [0 3ammcaHoro 3ByKy. MHaii ciigye
mifgcwIoBad HusbKoi dactoru (YHY), gaxumm mocwsmioe oTpuMaHW 3
JaTuyKa CUTHaJI i Iepefla€e MOro Ha BUKOHABUMI ITPUCTPIVl, AKUM B
HaHOMY BUIIAJKY € eJIeKTPOAMHaMiuHa TOJIOBKa (IVHAMIK).

Jatauk |=| IleperBoproBav | _ | MMincuaroBau BI/IKOHaBTI-I/II/I
CHUTHAITY IPUCTPin
L
brok
SKVBJICHHSI

Puc. 6.1. Brtouna cxema poOoTV €J1eKTPOHHOTrO JIAHITIOTa

OueBngHO, IO BCi IepepaxoBaHi O/I0KM (OKpiM IaTamKa) ITOBMHHI
3abe3medyBaTVICS €JIeKTPOEHepPrielo ITOCTiNTHOI HaNpyTU. 3 Ii€l0 MeTOI0
MOXHa BVKOPWUCTOBYBaTM $K Oarapei Hampyr, TakK i BUIIpSIMIIIYi
IIOCTiVHOI HATIPYTM, Ki, ¥ CBOIO 4epry, € eJIeKTPOHHUMU IIPUCTPOSIMU
(Gr10KaMM XMBIIEHHS).

J11s1 mocuyTeHHsI CUTHAaJTIB 3 JIaTYMKiB paHillle BUKOPVICTOBYBaJIVCS
criellia/IbHi eJIeKTPOHHI IMpwiIagu - pafioraMnu (Tpiony, HeHTOOM),~ a
OCTaHHIMM poOKaMlM HalliBOPOBIITHMKOBI IIPUCTPOi - TpaH3UCTOPU i
MiKpocxeMu. BxigHMM cuTrHajJOM TSI IIMX HPUCTPOIB € HaIlpyra Ha
yIpaB/IsIl04oMy  eJeMeHTi (Halpukilaj, yIpasidgioda CiTKa ULt
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JIaMIIoBoro Tpioma abo ©Oasa IS HamiBIPOBIIHMKOBOTO Tpioma), a
BUXIOTHVIM - HaIIlpyTa Ha aHOZi JIaMIV abo KOJIeEKTOPi TpaH3MCTOpa, a IIpu
OpUKIIaJeHHl HaBaHTaXeHHsd - CwWila CTpyMy. 3B'M30K MDK MMM
IIapaMeTpaMM Has3MBa€TbCs BUXIMHOIO xapakTepucTukoro. Lli mpwmcrpoi
xapaKTepHi TuM, IO IX BUXiZHA XapaKTepuUCTMKa Ma€ IesKy
OPONOPLINHY AUISHKY, dKa 1 BUKOPWMCTOBYETHCS JI IPOIOPLITHOIO
IIOCVWJIEHHsI 3 HAT4YMKiB CUTHAJIIB, IO IIOCTyIaloTh. dmM ObTbmre KyT
HaXWIy IHPONOPLinHOI AUITHKM 110 oci aOcryic, TMM Oiibllle KpyTnsHa
BUXITHOI XapaKTepPUCTMKI eJIeKTPOHHOTO IpwiIagy i TuM edeKTUBHO
IpallfoBaTyMe MiACTITIOBaIbHUI IIPUCTPITA.

KoHcTpyroBaHHSI ~ €1€KTPOHHOIO HPUCTPOIO  IIOYMHAETbCA 3
BMOOPY HPWHIMIIOBOI €JIeKTPUYIHOI CXeMM, OIVC KOl MOXKHa 3HAWTI B
IKOMY-HeOynb  TexHIiYHOMY XypHaui, Hampukian «Pamio», «IOHUMI
TeXHiK», «MoIeicT-KOHCTPYKTOPp i T. iH., ab0 y BifII0BifHIV JIiTepaTypi.

IMpuramnumoBa  elekTpuMYHa cxeMa € TpadidHOIO MOMEUIIo Y
BUIVIAMI KpecjIeHHSI, Ha KoMy 300pakeHI Bci eJleMeHTVW IPWCTPOIO
BignosimHo o craHmgaptie ECK] i3B's3ky Mix etemenTamu. Ha puc. 6.2
dK TpPUKIal HaBedeHO IPUHIIUIIOBY €JIeKTPUYHY CXeMy OIHOIO 3
Kackapis mincwmoBada HM3bKoI gactoTu (ITHY).

PazoM 3 eJIeKTpMYHOIO CXeMOIO HaBOAATb XapaKTepUCTUKN
pamiomerartert. lli XapakTepuCcTMKM TPMBOASATBCS B crermmdikariil
eJIeKTPUYHOI CXeMli, B IIepeJliKy ejleMeHTiB. ['eomeTpwduHi posmipu
eJIeMeHTIB eJIeKTPUYHOI cxeMu OepyThes 3 IOBITHUKIB paioerleMeHTiB.

3'emHaHHS peallbHUX eJIeMeHTiB MK co0OI0 Has3MBa€ThCS
MOHTaXkeM. 3'eqHaHH: MoXke Oy TV MexaHiuHMM, ITasHYM abo 3BapHUM.

Puc. 6.2. ITpunummosa
eJIeKTpMYHa CXeMa OJHOIO 3
kackazmis [THY
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6.2. EnemenTHa 6a3a eJIeKTpOHiKM

YncrtenHni  eslekTpoHHI HpucTpoi  30MparoThcs 3 IOPIBHSHO
HeBeJIMKOTO  umcla  TUIB  CTaHAApTHUX  JeTajel,  3BaHUX
panioerreMenTamm. CKIaTHICTH €JIEKTPOHHMX BMPOOiB MOXHA 3MiHIOBATH,
MOYMHAIOYN Bif] TPHOX-YOTUPBOX eJIeMeHTiB IO IIPUCTPOIB B HAECSITKM i
cotHi enemeHTiB. CKIafjaHHS eJIEKTPOHHMX IIPUCTPOIB He BUMAarae
BeJIMKMX MaTepiaJIbHMX BUTpAT i cIemiaJibHMX OPUCTOCYBaHb i MOXe
HPOBOINUTHCS Ha 3BMYaTHOMY CTOJII.

BpaxoByroun, 1mo papmioenekTpoHHi cxemu, 3i0paHi 3 cydacHUX
pamioesleMeHTiB, y TOMy 4YMOIl 1 HaIliBOPOBIITHMKOBMX MaTepiaiis,
HOpallfoloTh NPW HU3BKMX HaIpyrax XubsjleHHs (He Buie 36 B), To
CKJIaJIaHHS eJIEKTPOHHVIX IIPUCTPOIB eJIeKTPUIHO Oe3lleyHa HaBiTh I
AiTeV IIKUTLHOrO BiKy.

YuraMm gocTynHe cKilagaHHs MiHIaTIOPHMX paionpuyiMadiB, cxeMm
aBTOMATMKM, CUTHaJIi3allii, IPOCTUX CXeM palioyHpaBIiHHS PyXOMUMU
MOJIeJIAMM, IIPOCTMX IIICVIIOBAYiB 3BYKOBOI YacTOTW, eJIEKTPOHHUX
irpalok, IIpUCTPOIB CBITJIOMY3MKM 1 KOJIBOPOMY3MKM, IepeMuKadiB
SUIMHKOBUIX TipJISHZ, BOTHIB, IO «ODKaTh», UIoMiHarii, eeKTpOHHOTro
rogvHHVIKA 1 Oe3ivi iHmmx npucrpois. CydacHi MIKiIIbHI HMIPYYHMUKYA 3
TEeXHOJIOTII MICTATh TaKi BiTOMOCTI, OCKUIBKM BWBYEHHS IIOIiOHMX
HOPUCTPOIB BXe YBIVIIUIO JI0 IIporpaM cepeHiX 3araJbHOOCBITHIX IIKLT i
cepenHix crreriaIbHMX yI00BMX 3aKiTadis [40].

HanmormmpeHimmMu esleKTpOHHMMMU AeTasiMu € (puc. 6.3):

- pesucTopu - eJIeKTpuuHi oropu (puc. 6.3, a);

- KOHIEHCAaTOpPM - eJIeKTPUYHI MICTKOCTI I HaKOIMYeHHS
eJIeKTPUIHMX 3apsis (puc. 6.3, 0);

- KOTYIIKM iHAYKTMBHOCT] (HaKOIM4yBadi MarHiTHOI eHeprii);

-  HaNiBIOPOBITHMKOBI  Hiodu  (OpwiIaag¥  OZHOCTOPOHHBOI
HIPOBiAHOCTI, BUIIPAMIISAYi, POTOAIONM, CBITIIONIONN, TUPUCTOPH i iH.);

- TpaH3UCTOPM -  HAIIBOPOBITHMKOBI  Tpiodgu, MO0 €
HiACYTIOBaJIBHIIMY eJleMeHTaMu (puc. 6.3, B);
- HaMiBIIPOBITHMKOBI iHTerpaJbHi MiKpocxeMy - MiHiaTIOpHI

eJIeKTPOHHI ~IIPUCTPOI, IO BUKOHYIOTh CKIAgHI IIepeTBOPeHH:
eJIeKTpPMYHMX  CUTHaJiB 1  BMKOHAaHI Ha  OAHIN  IDIACTMHIII
HamiBposinaMKa (puc. 6.3, 1)
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Puc. 6.3. PamioerieMeHT, BXIBaHi B €JIEKTPOHIIIi: a - pe3ucTopu;
0 - KoHIOeHcaTOpPW; B — TPAH3WUCTOPW; T — MIKpOCXeMVs; II — TYYHOMOBHI
OPUCTPOi 1 MIKpOdOHI; € - BUCOKOUYaCTOTHI TpaHCcOpMaTopu

OkpiM BKa3aHMX eJIeMeHTiB B eJIEKTPOHIIli 3aCTOCOBYIOTH 1 iHIM, sIKi
Ha3MBalOTh OOCIYTOBYIOUVMMM i BUKOHABUMMII €JI€MeHTaMIA

1o HUX BiTHOCSTHCS:

- mpucTpoi Komyrawii (THi3ga, ImTMpi, OaraTo KOHTaKTHI
3'egHyBadvi, BUMMKaYi, lepeMuKadi i T. IL.);

- eJleKTpoMexaHiuHi pere (mepeMuKkaroui ©OaraTo KOHTaKTHI
IIPUCTpPOI);
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- IPpUCTPOI iHAMKaIIT (JITaMITOUKN po3KapIOoBaHHS, CBIT/IIOBi TabIIo,
cBiTrTomiomy, nudposi iHgukaTopn i T. 1L.);

- MiHIiaTIOpHI eJIeKTPOABUIYHY, IOTEHIiOMeTpY, HOBOPOTHI
TpaHcdopMaTOpy, JATUMKYM HeeJIeKTPUYHMX BeJIMYMH iiH.;

- BUMIpIOBaJIbHI IpwiIaay (BOJIBTMETPY, aMIlepMeTpu i iH.).

bynosa i ocHOBHI mapameTpu BCiX eJleMeHTiB HaBOAATLCSA B
UMCIICHHVMX [OBIIHMKAxX 3 pagioe/IeKTPOHHOI arapaTypu, gKi € B
6i0rioTeKax KpyITHMX IIIIIPUEMCTB, IaJIalliB TeXHIYHOI TBOPUOCTI, KiIyOiB
IOHMX TexHiKiB, obsacHin myOsiuminn OiGmioreni. OcraHHIM YacoMm y
npopaxy s'sapwivcss CD-gucku i KOMITIOTepiB, Ha SIKMX 3aIlicaHa
obmmpHa pmoBigkoBa iHdopwmallig, HeoOxigHa mII pagioaMarTopis,
TBOPLIiB HOBUX €JIEKTPOHHMX IIPUCTPOIB i, 3BMUaliHO, MOJIEJIICTIB.

6.3. [IpoexTyBaHHA eJIEKTPUYHMX i eJIeKTPOHHMX IPVUCTPOIB

IIpoexTyBaHHS  €JIeKTpPOHHMX IIPUCTPOIB € CKIagHOKl i
OaraToBapiaHTHOIO 3ajauelo i BuMarae crerfiayibHOI Iiroropkm. lLlro
3a71avy BUPIMIYIOTh Y JeKijIbKa eTamiB: (POpMyIIIOBAaHHS OCHOBHMX BUMOT
OO TOPWUCTPOIO, pO3poOKa IPWMHIIUIIOBOI  €JIeKTPUYHOI  CXeM,
KOHCTPYIOBaHHS IIPUCTPOIO i BUTOTOBJIEHHS.

OcHOBHI BUMOTIM [I0 TIPUCTPOIO BUTIKAIOTh 3 OrO NMPpU3HAYeHHS i
TuX poboumx PyHKIIiM, IKi IPUCTPilt TOBMHEH BUKOHYBaTu. EnekTpraHi
HapaMeTpu IIPOEKTOBAaHOIO IIPWUCTPOIO BM3HAYalOThCA JpKepeslaMu
CUTHAIIB i TapaMeTpaMy BUKOHABUVIX MeXaHi3MiB a00 HaBaHTaXeHHSIM.

Bpaxosyroun, 1mio BuuTeni npenMery «TexHonoris» i KepiBHUKMU
TYPTKiB TeXHIYHOI TBOPYOCTi IIpalllOOTh 3 IIKOJLIpaMM, 110 He MaioThb
IOOCBily ~IIpOeKTyBaHHS, TO BOHWM 3BMYAHO He PO3po0IIAIOTH
OPUHIOUIIOBUX  €JIeKTPUYHUX CXeM, a KOPUCTYIOTbCS TOTOBUMU,
3alO3WYMBIIM  1X 3 JliTepaTypHux Jpkepern. Ha ocHOBi 1mx cxem
PO3POOJISIIOTh KOHCTPYKINI €JIEKTPOHHMX IIPUCTPOIB, IpPWHATHI U
HPaKTWUYHOIO 3aCTOCYBaHHS.

He >x s3HauTM cxeMmMy I ydOOBUX IIUIell i IIpaKTUIHOTO
3aCTOCYBaHHS?

He pwBmguwcs Ha BenMdesHe dNWoIO KHUT i Opomyp 3
palioesleKTPOHIKY, IO BUITYCKA€ETHCA TaKMMM KPYIIHVIMM BUIaHHSIMY, SIK
«Pamio i 3B'a30Kk», «EHeproaTomsumas», «Burra mkona», «Ocsita» i iH.,
IIOIIyK IIOTPiOHOI CXeMW MOXe BUSIBUTHCSI HEIIPOCTOIO CIIPaBoIo.
3avIoBIIN B 6ym>—$[KVH71 Mara3uH TeXHIYHOI KHUI'Y, MV He 3aCTaHeMO TaM
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Opomyp 3 cepii «MacoBa pagiobiOmiorexa», «Ha momomory
pagioamaropy» i iH. BaXko KymmuTm y BUTBHOMY HOpOOaXy XypHau
«Pamio», «MogeicT-koHCTpyKTOp, «MOHMM TexHik», IOHaTKM 10 HBOrO
«Insg ymimx pyk». Tomy I1louMHarouUMM BUMTeISIM TeXHOJIOTIT 1
KepiBHMKaM TyPTKiB HeOOXigHO IOCTyIIOBO 30mpaTum cBoro 0ibsiorexy
IIOIYJIAPHMX CXeM eJIeKTPOHHMX IIPUCTPOIB, sKi HeoOximHO 3i0paTm
caMVM 1 TlepeBipwTW IIpare3gaTHICTb, OO0 yuHi, fAKi OymyTe 3romom
HapuaTucsi abo TypTKiBIIi He BUTpadaaM MapHO CWI Ha CKJIaJaHHs
HellepeBipeHMX IPUCTPOiB i He po3vapyBaucsa y BJacHUX cwiax i
3ni0HOCTIX.

Iadopmariro TIpo eekTpoHHI cxeMy Oa’kaHO po3MilTyBaTV Ha
KapTKax 3a posdiUlamMy, Hanpuiiag:  «[Dkeperma — KMBJIeHHS»,
«Pamionpunmadi», «I[Tpucrpoi CUrHAJTi3awii», «Anaparypa
panioyrpasiIiHHsI MOAEISMM» 1 T. iH.

6.3.1. [I>xepesia >KuBJIeHHs

1 XUBJIeHHS eJIeKTPOHHMX IIPUCTPOIB HeOOXimHI mKepesia
HOCTiViHOI ~ HaOpyrWm. B TexHiUuHOMYy  KOHCTpPyIOBaHHI  4acTo
BUKOPVCTOBYIOTh XiMiuHi JKepesia >KVMBJIeHHsI — raJbBaHiuHI eJleMeHTH,
aKyMyJIsITopu i ix GaTapet. Ix Tvmm, KOHCTPYKITi i eslekTpuuHi mapameTpu
OeTasibHO ommcaHi B JiTeparypi [20] i IHTepHeTi, a cydvachi, mo
BUKOPUCTOBYEThCSA B MOAEIIi3Mi — B JOJATKY 2. Ix 3araypHMM HeIOJIKOM €
oOMexxeHMI TepMiH CIy>)kOM i BMCOKa BapTicTh eKcIulyarauii. BoHu
3aCTOCOBYIOTLCSI TOJIOBHMM 4YMHOM B IIepeHOCHIiV pafioamaparypi, B
CIIOPTVIBHVIX MOZEISIX i eeKTpmdikoBaHMX irparmkax.

1t XwBjleHHs  OUIBIITOCTI  pamioesIeKTPOHHWMX — IIPUCTPOIB
BUKOPVICTOBYIOTh MepeXHi jpkepejla JXKMBJIEHHs, $Ki IIepeTBOPIOIOThH
HaIpyTy Mepexi smiHHOTrO cTpyMy [220 B abo [l127 B uvacTtororo 50 I'1 B
3HVDKEHY HaIIpyTy IOCTiIHOTO CTPyMYy.

Mepexni JKeperia JKVBJIEHHS MOXXYTb Oyt AK
TpaHcopMaTopHMMK, Tak 1 ©Oe3 TpaHcdopmaropiB, 3i0pani 1o
iMysibcHMX cxeMax. OCTaHHI € JTOCUTH CKJIaIHVUMM IIPUCTPOSIMY, TOMY
3yOVHMMOCS Ha OUIBII IIPOCTMX - TpaHCHOPMATOPHMX MepeXHWX
JDKepestax KMUBJIeHHS.

CrpykTypHa cxeMa TpaHCOPMATOPHOTO MEPEXHOIO IKepesla
KVMBJIEHH: IIOKa3aHa Ha puc. 6.4.
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Puc. 6.4.. CTpykTypHa cxemMa Mepe>XHOIO JKepeJsia XVBJIeHHs:
Tp - cwtoBuit TpadcdopmaTop; Brip - Bumpsamiad; 3rd - 3miamKyoani
JinpTp; C10 - crabimizaTop Harpyrn

6.3.2. TpancdopmaTopm

J1)1s TIOHVDKeHHsI HaIIpyTM 3acTOCOBYIOTh TpaHchOpMaTopw, sKi
Ha3WBaIOThCS CIJIOBVIMML.

CwioBi TpaHCcdOpMaTOpM IIVIPOKO 3aCTOCOBYIOTBCS B MEPEXKHMIX
IKeperiax XVMBJIEHH:I, a TaKOX I KMBJIeHHs IBUTYHIB 3MiHHOIO CTPYMY,
Wi poOOTM eJIeKTpOMexaHiuHMX pejle, MPUCTPOIB CUTHasIi3allii, s
OCBITJIEHHS peKJIaMHVIX IITUTIB, HOBOPIUHMX SUIMHOK i T.II.

B rtpaHcdopmaTOpax 3aBXOM € TIepBMHHa OOMOTKa, fKa
BKJIIOUAETBCS B MepeXy 3MiHHOI Hampyru, i ogHa abo mekijIbKa
BTOPMHHMX OOMOTOK. Taky Ha3By OOMOTKM OTpUMaIM TOMY IO
IepBUHHA OOMOTKa HaBOOWUTh MarHiTHe IIOJle B  CEPHEYHMKY
TpaHcopMaTopa, a y BTOPMHHMX OOMOTKaxX BHACIIOK CTBOPEHOTO
3MIHHOTO MAarHiTHOTO IIOJII BWMHWKAE eJIeKTPOpyIliiHa cwia (e.p.c),
HPUYOMY L e.p.C. IIPOIOpPIIifiHa KUIBKOCTI BUTKIB KOXKHOI 3 BTOPVHHMX
0OMOTOK.

Ilepm 3a Bce HeOOXimHO BWM3HAYMTH €JIEKTPUUHI IapamMeTpu
TpaHcopmaropa. IlpocTy mOpwHIMIIOBY 7I0TO CxeMy 3  OIHI€IO
BTOPVHHOIO 0OMOTKOIO HaBefleHO Ha puc. 6.5.

1 "i1 3 ~l:2

Puc. 6.5. ITpunnumiosa cxeMa

~U, W, W, U, Ru TpaHcdopmaTopa

O

. 4 . .
Ha cxemi mosnadeno: /1; - Hampyra Mepexi 3MiHHOTO CTpPyMy
(Harpyra Ha nepsuHHIV oOMormi); [, - 3MiHHa Halpyra BTOPWHHOI
0OMOTKM (Harpyra Ha HaBaHTakeHHi R,); i1 - CTpyM IepBUHHOI OOMOTKYL;
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ip - CTPyM BTOPMHHOI OOMOTKM (CTpyM B HaBaHTakeHHi); Wi - umciio
BUTKIB IIepBMHHOI 0OMOTKW; W, - 4NCII0 BUTKIB BTOPMHHOI OOMOTKIAL
ITepBuHHEa 0OMOTKa 3aBXIOM OIHA, a BTOPMHHWMX - MOXe OyTM CKiTbKM
3aBTO/THO.

TpancdopmaTop mepeTBOpIoe HaIpyry Mepexi Ui, minsemeHe mo
xiteM 1 i 2, B iamry Hanpyry U,, HeoOXimHy 11 )KMBJIeHHs HaBaHTaKeHHs,
dKe 3BMYaVHO ITPe/iCTaBIIA0Th y BUNIAAL onopy Rw, mimiodeHoro mo
xieM 3 i 4. I1i Hanpyru Mo)XHa 3MipsATV BOJIBTMETPOM 3MiHHOIO CTPYMY.
Yacrime Bcboro Hampyra U2 Oysae menme Ul i tpancdopmaTop
Has3MBalOTh 3HVDKYIOUVIM.

IIpote € i mimBumiyBanpHI TpaHCcOpMaTOpPM, HaIpUKIad, IJIL
JKMBJIEHHSI BUCOKOBOJITHMX JIAHIIIOTIB 3 €JIeKTPOHHWMM JlaMITaMu
(zampyroro 300 - 600 BOJIBT) .

Binnomenns girounx Haopyr

n=Uy/U, (6.1)
Ha3MBaIOTh KoedillieHTOM TpaHcdOopMarliii.

IIpuxaad. PospaxyeMo eJIeKTpu4Hi ITapaMeTpu TpaHcdopMaTopa 3
IIBOMa BTOPVMHHIMMM i OfIHi€0 eKpaHHOI0 oOMoTKaMu (puc. 6.6).

1~ 4~

o i

~U W, w, U
g 1 2 2 Rax Puc. 6.6. Cxema Tpatcdopmaropa 3

5 asoMa BTopuHHUMM (W21 WV3)
i i omgHin expanHi (We) oOMoTKaMm

We

w

SIK MarHiTOIIpoBiJ] NPUIIMAaEMO CTaHIApPTHE «3aJli30» - IUIACTUHU
III - nopiOHOrO THITY, SIKi BUTOTOBJISIIOTBCS 3 €JIEKTPOTEXHIYHOI CTasli.
®opMmy IUIacTMH i IX OCHOBHI HapaMeTpu HaBedeHO Ha puc. 6.7, me
300pakeHO TpaHCHOPMaTOPHi IUIACTMHWM 3 OTBOpaMW IS CTATYBaHHS
3i0paHoro MarHiTomposomy mmmwibKamu. IlomiTnMo, mpote, mo myx
OTBOPiB MOXe i He Oy T

Posmipu 1wracTMH BimnoBimaroTs po3poOiieHMM cTaHpapTaMm. B
HpaKTUIi MOIE/TIOBaHHSA PO3MipW IUIACTMH BUOMPAIOTHCA IO «3ajli3y»,
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dKke € B HagBHOCTi. IIpoTe, i B ToMy, i B iHIIIOMY BUIIaIKy IS BM60py
«3aJ1i3a» HeoOXiTHO MPOBeCT PO3paxyHOK TpaHcdopMaTopa.

Puc. 6.7. 111 - momiOHi tutacTrHM
ceprevuHMKa TpaHcdopmMarTopa 3
OTBOpaMM JIsI CTATYBaHHS IIITMJIbKaMU:
1 - dpopmoyTBOpIOBaIbHA IUIACTUHA;

2- 3aMMKaioya IIacTuHa; 3 — «BIKHO»
cepraedHMKa

CrporrieHui IOpsiioK po3paxyHKy IapaMeTpiB TpaHcdopMaTopa,
HPVIATHUM IS JII00MTEIbCHKOT ITPaKTVKY, HACTYITHUIL
1) BM3HAUAOTHP BUXiOHY TIOTYXHICTH TpaHcdoOpMaropa 3a

dopmyoro
N

(Ui X Ii)
—
Ppp= 25— (6.2)
ae Psi - BUXigHa IOTY)XXHICTh Ha HaBaHTakeHHi, BaT; U; - firoua
HaIpyTa Y BiAIIOBimHi BTOpUHHIN 00MOTI, BOIBT; I; - Aifoue 3HaUeHHS

CWIVI CTPYMY Y BifIIOBiIIHiVI BTOPVIHHIV OOMOTIIi, aMIIep; . KoedirtieHT

KOPWUCHOI 1Iil TpaHcdopmMaTopa (,7 =0,8...0,95);
2) 00UNCITIOIOTH IOy IIePeTUHY cepiedHKa TpaHcdopMaTopa
Scepz) =10 Pgux , MM2 (63)
3) 1O OTpUMaHOMY 3HAYeHHIO Scpo BUOMpPAOTH po3Mipu
ceprieuHMKa: 3a1al0ThCsl IIVIPVHOKO IUIACTUH A 1 BU3HA4YalOTh TOBIIVIHY
Habopy B 3a dpopmyrioio
B = Sep/A , MM (6.4)
Ipumimxa. baxano o exonomii MioHoeo (6i0nobioHo dopoeoeo) opomy
nonepeuHuil nepemun cepleunuxa Gubupamu 3a gpopmoio 64usvkoi 0o xk6adpama.
B yvomy Bunadxy mioHozo opomy cnoxubamumensvca MeHule HiX Y cepoedHUKa
3 NPAMOKYIMHUM NEPemuHOM.
IIpononyemoea nocmynumu maxkum “uHoM - obuuciumu xbadpamuuil
KOpiHb 3 BeAutuHu Scpo 1 NO OMPUMAHOMY 3HAHEHHIO Bubpamu 3HAUEHHS
Beauuunu A.

347



4) BM3HAYAIOTH YWCIIO BUTKiB OOMOTKM, IT[O OBOOMUTBCS Ha OIOVH
BOJIBT HAIIPYTW, 3a eMIIipIYIHOI0 POPMYIIOI0

W =4000 / Scpo,BUUTKIB Ha 1 BOTIBT; (6.5)

5) 3HAXOASATh UMCIIO BUTKIB ITEPBUHHOI OOMOTKA:
Wi = U; (W, BuTKiB; (6.6)

6) 3HAXOISITh UMCIIO BUTKIB BTOPMHHMX OOMOTOK:
W2 = U, OV, Butkis; 6.7)

W; = U; W, BUTKIB;
7) BuOMparioTh miaMeTp obMOTyBasbHOTO mpoTy Mapkmu I1EB-2 B
KOXHIiTI 3 00MOTOK 3a (POpMyJIOIO:

di= 0,015 /1, X1000, mm (6.8)

CrpyMm I; B mepBMHHITI 0OMOTIIi BU3Ha9aeMo 3a (POPMYJII0I0
11 = Pgux/220, A.
Expany oOMOTKY poOJISITh «BUTOK JIO BUTKa» B OIVH Psif, IPOTOM
0,2 MM OUISIYM TUTBKM OIVH BUBIIL.
Tak MoXHa HpuOIM3HO, ajle 3 [AOCTaTHBOIO [IIsi HOPMaJIbHOL
poboTN TOUHICTIO, BU3HAUWTV OCHOBHI ITapaMeTpu TpaHcdopmaropa i
MOTiM BUKOPWCTATH iX ITPU MIOro KOHCTPYIOBaHHI.

6.3.3. Bunipsamisiai

SIK BUIIpSAMIIAY BUKOPVCTOBYIOTh HaIliBIPOBIIHWMKOBI 1i0M, sAKi
BOJIOIIIOTE BJIACTMBICTIO OIHOCTOPOHHBOI ITPOBIJHOCTI €JIeKTPUYHOTO
CTPyMYy.

3acTocoByIOTh OmHOMiBIIepiogHi (puc. 6.8, a) i mBomiBmepiomai
cxemn (puc. 6.9, a) BumpsmiigaHS. [licas BUIPSAMIISHHS BUIXOOWUTH
BUITPSIMIJIEHA ITyJIbCYIOYa Harpyra (puc. 6.8, 6 1 6.9, 0), sika 3mIaIKyeThCS
crieriaTbHUMU PUTBTPaMA.

3rmamKyBasibHI  PUIBTPM Yy HAWIPOCTIIOMY — BUIAIKY €
KoMOiHarlissMy KOHeHcaTopiB i mocTivtHmX pesucropis (RC-ditpTpmr) abo
KOHZIEHCATOPiB i KOTyIIOK iHAyKTMBHOCTI (mpoceris) (LC-dpimpTpn).

OcHOBHMM  HeIOJIIKOM  BUIPAMISYIB i3  3IVIa/PKyBaJIbHUMU
dinbTpaMm € 3aJIeXXHICTh BUXIIHOI BUIIpSAMIIEHOI HAIIpyTM Bill omopy
HaBaHTaXeHHs. [II4  yCyHeHHS I[BOTO  HEAOIKy  BUIIPAMIIAY
IIOTIOBHIOETHCS CTabiTizaTopoM HaIIpyT.
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Puc.6.8.0qHoniBIIepioHe Puc. 6.9. [IsoniBniepionHe
BUITPSIMIISIHHS HaIIPY T BUITPSIMIISIHHS HaIIPyTU:
0 - rpadpiune HosACHeHHS; 0 - rpadpidure MOsICHEHHST;
a - eJIeKTPUYIHA CXeMa a - eJIEKTPUYHA CXeMa

ITpwn Bubopi miomis I BUIIpSAMIITYA BPaxOBYIOTh MaKCHMaJIbHe
3Ha4eHHsd CTPyMy, III0 HPOXOAUTH Yepe3 HHOTO B HMPSMOMY HampsaMi, i
JOIyCTUMY 3BOpOTHY Hamnpyra. Lli mapameTrpwm pionis IpmBOASATHCS B
IOBiTHMKAaX.

Yacrille BCbOro BUKOPVCTOBYEThCA [IBOMIBIIepioHe BUIPSAMIISTHHS
3a CXeMOo10, HaBeIeHOIo Ha puc. 6.9.

6.3.4. CrabinizaTopm Hanpyru

HammpocrimmM — crabimisaTopoM HampyrM € IapaMeTpUdIHUN
crabimisaTop Ha crabimiTpoHi (puc. 6.10). Bir cxmagaerscst 3 GastacTHOTO
pesucropa Rs i crabimitpona V/I1, Sxkuil MOKTIOYEHUI ITapajieIbHO
OIIOpYy HaBaHTaKeHHs R.

CrabUTiTpOH € HamiBIIPOBITHMKOBUM MHiOIOM, SKWUW IIPU IIE€BHIM
3BOPOTHINI Hampysi BiIKpMBaeTbCsA, 1 4Uepe3 HBOrO IIPOTIKAE CTPyM,
obmexysanmit pesuctopoMm Rs. Ilpu 3MiHi I[bOro cTpyMy Hampyra Ha
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CTaOUIITPOHI ITpaKTMYHO He 3MiHIOEThCA. BOHa Ha3MBaeTbCA HAIIPYTOIO
crabimizarii Uey. Lle ocHOBHUI mapameTp crabitiTpoHa, 3Bigkm i HasBa
«IIapaMeTpudHM cTabitizaTop». IHmi mapamerpm crabiriTpoHa, sAKi
BPaXOBYIOTbCSI IIpM BUOOpi cxeMu, - MaKCUMaJIbHUI 1 MiHIMaJIbHUT
CTPyMH, 110 HPOTiKaloTh Uyepe3 Hboro. Li mapamMeTpu TaKoX IIPUBOIATHCS
B JIOBiTHMKAX.

s R .
— { Puc. 6.10. Cxema
U, VD1 7o U=l [] R Ezﬁgh;i;pmqﬂoro crabiriszaTopa
o !

L

Beymruriaa onopy R Moxke Oy Ty BrI3sHa4eHa 3a BIIpa3soM
Ro=(Usc— Uem ) / Iem, OM

ne U - 3HadeHHd BxigHOI Hanpyru, B; Uy, — 3HaueHHs HampyTu
crabinisartii, B; I, - cepeiHe 3HaUeHHS CTpyMy Yepe3 CTaOUTiTpoH, A.

Beymrumna I, 3HaX0OUTBCS 3a 3aJ1€XKHICTIO

Lo = 0,5 (Lem max = Iemmin ), A.

OcHoBHMMM  mapaMeTpamyu  crabirisaTopa €  KoedimieHTn
crabimizartil Ky, i MaKcMaTbHUVL CTPYM HaBaHTaXXeHHS [ max.

Ken BU3HAYarOTh 110 BiTHOIIIEHHIO

Ken = AUy / AUgux

ne Alg - MoxumBa 3MiHa BxigHol Hanpyru, B; Als, - 3MiHa
BUXigHOI Hallpyru, B;

3HadeHHs [ max 3HAXOIATD 3 BUpasy

IH max — (uﬁx - ucm - Icm min ERE )/RE.

ITapamerpuani  craOirizaTopu MalOTh HeBelMKe 3HaYeHH:
BermamHU Koy, (mopsiaky 35-50) i Masti cTpyMu HaBaHTakeHHsI, TOMY BOHU
3aCTOCOBYIOTBCSI B MaJIOTIOTYXKHUX [Kepestax xupieHHs (10-15 Br) i sax
JKepeJia IOCTIVIHOT OITOPHOI HAIIPYTHA.

binemn BUCOKMMM eKcIUIyaTalliTHUMM ITOKa3HMKaMU BOJIOMiIOTh
crabitizaTopu 3 peryyrooumMM eJleMeHTOM Ha BUXOHi, HaIpuKiIaj
KOMITeHcalliHi. BoHm mnoOymoBani 1o cxeMi  aBTOMATWMYHOIO
peryjroBaHHSA HaIIpyTM Ha BWXOAI IpM pisHOMy abo 3MiHHOMY omopi
HaBaHTaKeHH:.

TurioBa, CTPyKTypHa cxemMa TakOIO peryJssTopa IOKasaHa Ha pUC.
6.11.
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o M oAy X y
3 Fid - PE = Puc. 6.11. Cxema

aBTOMaTMYHOI'O peryJjsiTopa

BUIXiTHOT'O MapaMeTpa
-X13 ¥
A33
Ha pucynky mnosHaueHo: 31 - 3apmatoumy mpwuctpivy; III1 -
nopisHrorounit npuctpin; I1 - nigcwnosay; PE - perymoodni eJleMeHT;
JI33 - parymMkK  3BOPOTHOro 3B'A3Ky; X, - 3ajaouuMmi IapameTp

(yopasrstrounmt curHai); AX - CUTHaJI po3y3rofkKeHHs; X, — peryJooda
mig; YV - BuximHa perysbpoBaHa BejM4MHA; Xi; — CUTHaJI 3BOPOTHOIO
3B'SI3KY.

Cxema IIpallfoe 3a IPMHLNUIIOM KOMIIEHCAllil BiAXWIeHHs BUXiTHOL
BeJIMIMHM J Big 3amaHoro 3HaueHHs. lle BimxwieHHs (curHai
PO3Y3rokeHHs) BU3Ha4a€eThCs:

AX =Xy - X5

CurHasl posysrojpkeHHs IOCWIIOEThCS i Ja€ perysIounil CUrHal
Xp, KUV depe3 peryJoounii ejeMeHT PE BiTHOBIIIOE 3ajjaHe 3HaueHH:d
BUIXiITHOI BEJIMUIVHIA

Ha mnpuanmmosin cxemi (puc. 6.12) ejeMeHTM BUKOHYIOTH
HactymHi ¢dyskmii: Cl - KOHAeHcATOp 3DIamXyiouoro d¢imbrpa
pumpsimirrda; VD1 - cTabuTiTpoH, 3amaodmyi HpUCTpilt (Iykepesto oropHol
Hampyru); TpaHsuctop VI1 - migcwrosay; TpaHsuctop VI2 -
peryjrooumii ejleMeHT; IOUIbHMK Haopyrm R3, R4, R5 - partumk
3BOPOTHOTO 3B'A3KY; Ug,x — peryjiboBaHa BeJIM4iHa.

ITpw 3miHI BXigHOI HanpyrM abo ONOpPy HaBaHTakKeHHS BUXiTHa
Hanpyra Usgy,: 3MIHUTBCS, IO IIpuBede O IIOSABYM Pi3HUINL HaIpyr MK
OIIOPHOIO HaIIpyTroro i Hampyroio Ha 0a3i VT1 (curHam po3ysroikeHH:),
sIKa, BIUIMBAIO4YlM Ha perysmorouuil ejemeHT V12, Bimpasy X BiZHOBUTH
3agaHe 3HadeHHS Ugy. Pesucropom R4 MOXHa peryoBaTi 3Ha4eHHS
BUXiTHOT HAITPYTY B JIEAKMX MeXax.

Puc. 6.12. TTpunnumosa
cxeMa KOMIIeHCaIlilTHOTO
cTabiyizaTopa HaIpyru
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6.4. BuroropjieHHs eJIeKTPUIHMX i eJIeKTPOHHMX IIPUCTPOIB

EjtexkTpoMexaHiuHi 1 pafioeleKTpOHHI IIPUCTPOI CKJIaJaloThCsd 3
BEJIMKOTO 4Ymcla ejleMeHTiB. IIpy BUroTOBJIeHHI TaKwX IIPUCTPOIB BCi
eJIeMeHTI HeoOXimHO 3i0paTu BO€IMHO, 3aKpiMTM IX MexaHiYHO Ha
OOHOMY KapKaci i 3'egHaTM eJIeKTpWMYHO MDK CcO0OI0 B IIOBHIM
BiZITIOBITHOCTI 3 IIPVHIIUIIOBOIO €JIEKTPUYHOIO CXeMOIO.

IIporiec ycTaHOBKM eJIeMeHTiB B 3araJIbHOMY KOPIIyCi HasUBarOTh
MexaHIiYHVM MOHTakeM. MexaHiuHMII MOHTaX IPOBOJISTE, K IPaBUIIO, 3a
TIOTIOMOT 00 Pi3bOOBVIX 3'€THAHB.

ITporec 3'enHaHHA BUBOLIB eJIeMEHTIB Ha3MBAIOTh €JIEKTPUYHUM
MOHTaXkeM. BiH Moxe OyTu 00'eMHNMM, IIedaTHVIM ab0 KOMOIHOBaHMM.

ITpn xoMOGiHOBaHOMY MOHTaXi BMKOPUCTOBYIOTBCS SIK OO'€MHIVA,
TaK 1 IleYaTHUI MOHTaX 3 BUKOPUCTAaHHSIM Pi3HUX IPUOMIB
3aKpilUIeHHs MOHTaXXHMX eJIEMeHTIB 1 3'€[JTHaHHS X BUBO/IB.

6.4.1. O0'eMHMIT MOHTAXX

Ilpn ob'emMHOMYy MOHTaXi KpyIHO rabapwTHi ejleMeHTH, Taki gK
TpaHcdOpMaTOpM, eTeKTPOJITUYIHI KOHOEHCATOPW BEeIMKOI MiCTKOCTI,
peiie, iHAMKaTOpHI IIPUCTPOI, MOIYTHI BUXiOHI TpaH3UCTOPM Ha
pamiaTopax i iH., pO3TaIlOBYIOTh B 00'eMi KOPIIyCy IIPUCTPOIO BilIIoBimHO
710 KpUTepiiB KOMIIOHOBKM. BMBOAM IVIX eJleMeHTIB CIIOJIy4aloTh MiX
€000I0 THYUYKVIM MOHTaXHVIM APOTOM 3a HOIIOMOTOI0 Pi3bOOBMX 3'€IHAHB,
MasgHHs abo 3BapKIL.

Ilpn 006'eMHOMY MOHTaXXi YacTO 3aCTOCOBYIOTBCS Pi3HI CTiVIKM i
MOHTaXHi IUIaTM, $Ki € HOpPOMDKHMMM IIpM MOHTaXi 1 [0 SKUX
OPUITAIOIOThCA  €JIeMeHTV eJIeKTPUYHUX 1 pajioesIeKTPOHHUX cxeM i
CTIOy4Hi apoTn (puc. 6.13).

EnexTpvune 3'eqHaHHSA BUBOIIB KPYIIHO rabapuTHMX eJIeMeHTiB
BUKOHYIOTb B OCHOBHOMY THYUYKVMMM MOHTaXHMMU JIpoTamu. Kpimtenns
IpOTiB [0 BWBOMIB €JIeMeHTIiB 3MiVICHIOIOTH Pi3sHMMM crocobamu:
TBUHTaMV, TalIKaMV, ITassHHAM, TepTsM 1 T.11. Bubip cmocolby kpimwteHH:
3aJIeXXUTBD Bill KOHCTPYKIIl BUBOMiB (puc. 6.14).
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Puc. 6.13. EnemenTn 06'eMHOTO MOHTaXY: a - MOHTa)kHa ITIaTa;
0 - KpiIUIeHHS TIeJTIOCTKOBOTO BUBOIY IO MOHTaKHOI IUIATV;

B — MOHTaKHa CTiViKa; T — KOHCTPYKIIis IIeJIIOCTKOBOTO BUBOLY;
I - KOHCTPYKIIisl CTPVDKHBOBOTO BUBOILY

/&
e

N Nouee

N

Puc. 6.14. ITpuxiagy BUKOHaHHS ITasgHHS IPY 00'€EMHOMY €JIeKTPUIHOMY
MOHTaXi

Havmmpiiie sacTocyBaHHsI 3HaWIIUIO MasHHSA MOHTaXKHWUX HIpPOTIB
70 BUBOZIB, SIKi MOXYTb MaTU BUJ, IIWIiHAPOBOTO CTPYKHA (puc. 6.14, a),
Tpybouku 3 orBopoM (puc. 6.14, 6), TpyOGoukm 3 KocuM 3pizoM (puc. 6.14,
B), TIEJTFOCTKVI 3 OTBOPOM (pmc. 6.14, T) abo micToHa (puc. 6.14, e).

BaxommBuM  MOMeHTOM 3'€lHaHHS € MexaHiuHe KpiIUIeHHs
MPOBiTHOI YacTMHM APOTy (KWINM) 10 BUBOIY IUIAXOM THYTTH, a IIOTIM
BXXe IasiHHS PO3IUIaBJIEHVIM IIPUTIOEM (puc. 6.14, m).

MomnTaxHi 1poTy pi3sHOMaHITHI 3a KOHCTPYKIII€IO 1 3aCTOCOBYIOTHCS
3aJ7Ie)XKHO Bil yMOB eKcIulyaramii. B moOyToBmx mpwiramax i B Momessix
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HamOiIpIlle PO3MOBCIOIKEHHST OTPMMaIM MifmHi, THYYKi OTHOXWIBHI i
GaraToXWIBHI APOTM B TIOMIXJIOPBIHINIOBiNT 130511l abo B 130518111 3 TBOX
MIapiB - IITYYHOTO IIOBKY i HOJIXJIOPBiHIJIOBOTO BOJIOTO 3aXVCHOIO IIapy
3pepxy. IHoMi >Xmym OpoTiB I HaJiMHOCTI HNasgHHS ITOKPUBAOTh IIapoM
OpuUIoKo (IynasTh). TeMmIepaTypHa cTiViKicTe Iux mpoTis Bim -50 °3 mo
+70 °C.

I3osra1tiro OpoTiB BUITYCKalOTh Pi3HVIX KOJIBOPIB. ISl oJIermeHHs
aHaJli3y MOHTaXy B €JIeKTPUYHMX JIaHIforax o0O0'€eMHOrO MOHTaXy
BUKOPWCTOBYIOTH POTHU HACTYITHOTO 3a0apBIIeHH::

- 4epBOHUII, OpaHXXeBUI — BUCOKa Hamlpyra i IpoTy MO3UTUBHOIO
HOTEHIHaITy «+»;

- BiymmII — MiHYCOBI JIAHIIIOTY «—»;

- rony6m?1, CUHIN - HYJIbOBUM IIOTEeHINaI «3eMJISI», «KOPITyC»,
«Maca»;

- KOpWYHEeBUM, YOPHWUN - JIAHLIOTM  HaIpyXXeHHd B
€JIeKTPOJIaMITIOBUX TIpMIIaax.

I 3axucTy JIaHLIOTIB  Bill eJIeKTpOMarHiTHMX HaBeleHb
3aCTOCOBYIOTh €KpaHOBaHi APOTV B OOIUTITI 3 TOHKMX JIYIKEHVIX MiITHVIX
JIpOTiB.

s MOHTaXy 3 KiHIIiB JIpOTiB 3HIMAIOThH i30JI4IIi0 Ha BifcTaHi
15...20 MM, OaraTOXWIbHI OPOTM CKPY4YYIOTH i JIYAATB, 3ajIMIIAlOYN
He3aJTyIDKeHMMN 4...5 MM Biff 130JI411i1 JUIS TOTO, 100 IIpM THYTTi ApOTH He
JIaMaJIvCS.

ITpu MmexaHiYHOMY KpiIUleHHi KiHIIiB pOTIiB /10 BUBO/IiB €JIeMeHTiB,
HaIlpMKJIaj, IIpU 3'€MHAHHI 3a JOIIOMOTOI0 TBMHTIB, Ha KiHIISIX IpPOTiB
pobiaATe HemIo i3 3auMINeHMX 1 3aIyXeHMX OKWwI, O0OOB'SI3KOBO
3aKpyTUBIIN i casBIIM Miclle 3'€qHaHHA HeTsli. MiX roJoBKoo rBuHTA i
OpoTOM HpOKIafaloTh MarOy, sKa 3arobirae  MexaHidHOMY
MOIIKOKeHHIO ITeTJIi pW IPUKIIaJIeHHi 3yCWIIS 3aTATyBaHHS.

HpoTu, 110 MAYyTh B OMHOMY HaIpsiMi, 3B'SI3YIOTh B IIyUKM (IKTYT)
MOHTaKHVMM KaIlpoHOBUMM abo GasoBHsAHMMM HUTKaMy Ne 00 abo Ne
10. baBoBHAHI HWTKM mId HAOIMHOCTI IIPOCOYYIOTH BOCKOM abo
mapadirom.

Micig masHHA oIS MOHTaXy 1 IepeBipKM HpaBWIBHOCTI
3'€THAHHS [IOKPUBAIOTh KOJIbOPOBVIM IIAIIOHJIAKOM (4€PBOHMM, CUHIM abo
3eJIeHVM) UL 3aXMCTy IIasgHHSA Bifl OKMCIEHHS, a TaKOX MapKipOBKM
BUKOHaHVIX i IlepeBipeHmX 3'eJHaHb.
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6.4.2. BUroTOBJI€HHS [I€YaTHOI IIJIaTH

IIpy mevyaTHOMYy MOHTaXi HeBeauKi (MajgorabapuTHi)
CIEMEHTH ENEKTPUYHOI CXEMHM BCTAHOBIIOIOTh Ha IUIOCKIN
MJIACTHHI, IO CKIAJAETHCS 3 TIIOCKOTO 130JIAIMHOTO MaTepiary, Ha
SKOMY € CTpYMOIpOBiaHi cMyrH (puc. 6.15).

-4,58
—

Puc. 6.15. IleuaTHa 1wiaTa a)
HaVIIIPOCTIIIOTO IiICWIIOBaYa R1
HY: a - npuanmmosa
eJIeKTpUYHa cxeMa; O - BUIJISAL Ha
IeYaTHY IUIaTy 3 OOKy
IIPOBiAHMKIB; B — BUTJISI Ha TOH-2A
IevaTHY IUIaTy 3 OOKy

BCTAHOBJIEHVIX €JIEMEHTIB

BF
TOH-2A

15mk x 68 e
MI139

6) B)

g8

IIi cmyrm oryxaTh IS eJIeKTPUYHOro 3'€JHaHHsS BUBOJIB
eJIeMeHTiB - B HUX IIi eJleMeHTH BIaro0Tbcd.  CTPyMOIIPOBiAHI cMyTU
CKJIa[IaloTh, TAaKMM YMHOM, pUCYHOK IeudaTHoi mwiaTu (III1), axmi TouHo
BiAIIOBimae mono.40eii TPUHIIAIIOBOI cXeMy, TOOTO JIOTII 3'€gHaHHS
eJIeMeHTiB.

INegaTHUy MOHTaXXk MOXke OyTM OFHOCTOPOHHIM, KOJIM PUCYHOK
IIIT po3TamoByOTh TUTBKM 3 OFHOrO OOKY (BiOMOBiAHO ejleMeHTH - 3
gpyroro 60Ky), abo mBocTOpoHHIM, Koiu pucyHok I[1IT posramosyoTs 3
000x OOKiB (po3TalllyBaHH: €JIeMEeHTIB — 3 OJTHOTO DOKY).

IlevaTHy 1IUIaTy BWIOTOBJIIOTH 3 JIMCTOBOTO Mi€JIeKTpuWKa 3
BUCOKMMM MeXaHIiUYHVMMM IIOKa3HMKaMM OIOpY Ha BUIMH - TeTMHAaKC,
TEKCTOJIT, CKJIOTEKCTONIT. SIK cTpyMmomlpoBimHWUI mmap Ha oxmH abo
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obmmBa OOKM JIMCTOBOTO IielleKTpMKa HaHeCeHMV TOHKMM IIap Mifi.
Topmmma mapy - 0,03...005 mm. Illap € domproro, XOpPCTKO
OPUKPiIUIeHO0 [0  JieJleKTpMKa, TOMY  MaTepiajl — Ha3MBalOTh
doproparuM (dposrbroBaHMI reTUHAKC, (POJIBrOBAHM CKJIOTEKCTOJIIT 1 T.
11.). ToBimHa ¢orbroBaHoOro JieJleKTprKa Moxe OyTy pisHOIO - Bifg 1 1o 5
MM. Yum Oibrre posmipn I, TriM Oirbitre 1 TOBIIMHA.

s oTpuMaHHS pUCyHKa IIPOBiIHVKIB i KOHTaKTHMX MaljlaHUVKiB
Ha oJIbroBaHOMY MaTepiasli CIOYaTKy BUKOHYIOTH KoMmoHOBKy IIIT,
CKJIafaloTh TOIIOJIOTIIO 3'€IHAHHS eJIeMeHTIiB i TpacyBaHHS (IIPOKJIAIKY
IpOBIAHUKIB MiX BMBOZAMM eJIeMeHTiB) Ha OCHOBi HPMHIIUIIOBOI
€JIEKTPUYHOI CXEMIL.

Orxe, ot po3pobku koHCTpyKii I HeobximHo:

- MaTV IIPVUHIINUIIOBY €JIEKTPUUHY CXEMY;

- 3HaTU TeOMeTPUYHI po3MipM KOXXHOTO ejleMeHTa HPMHIIUIIOBOI
eJIeKTPVUYHOI cxeMM (MaTy criermdikariito Bcix ereMeHTiB);

- mepepbaunTy MoXJMBicTe KpimwteHs: [1I1 B KoHCTpyTIOBaHOMY
IIPUCTPOI;

- OOTpMMyBaTVCs IPUHIMITY MiHiMizallii po3mipis I1I1 - mpyHIMI
«TpbOX MiHIMyMiB»: MiHiMaJIbHa IUIOIIA IUIACTVHY, MiHiMa/IbHa JOBXMHa
OpOBiTHMKIB, MiHIMaJIbHe UMCIO IepeTMHIB IIPOBITHMKIB,  Ki
BUKOHYIOTECS ITepeMITdKaMy 3 OOKY YCTaHOBKM €JIEMEHTIB.

Eckis I1I] BUKOHYIOTh Ha IIallepi 3 KOOPAMHATHOIO CiTKOIO, KPOK
skoi Moxe Oyt 1,25 mym, 2,5 mm abo 5 mm. LlenTpn oTBOPpiB i BMBOIM
eJIeMeHTiB pO3TaIllOBYIOTh y By3/1ax ciTku. HaBkpyrm MamOyTHIX oTBOpiB
0POPMIISETBCS KijTbIle 3 IMMpPMHOIO oboma 1,5...2 MM, yTBOPIOIOYN, TaKMM
YMHOM, KPYIJIMI KOHTaKTHMV MavilaHuMK (puc. 6.15, 6). ITomitmo, 1o
KOHTaKTHUIT MaViJaH4IMK MOXe OyTH i KBajipaTHOI POpMIL

3'emHaHHS KOHTAaKTHMX MaWJaHUMKiB IPOBOISTH JIiHISIMU-
OpOBiTHMKaMM BIAIIOBIAHO [0 IIPUHIIAIIOBOI e€JIEKTPUYHOI CXeMI.
KoxxnoMmy BUBOIy ejleMeHTa eJIeKTPUYHOI CXeM) IIOBMHEH HaJleXaTu
oxauH OTBip. [leKkiyibka OTBOpiB MOXYTb OyTH 3'€qHaHI B OIVMH BEJIVKUN
KOHTAKTHUI MavgaH4MK, HaITpuKIIazd, 3araJIbHUM KOHTAKTHUM
MaVIaH9IMK IS «3eMJIi», JO SKOI IIPUIIAO0Th 0araTo eJleMeHTiB.

IvpuAy JiHIM-TPOBITHMKIB BU3HAYAOTh MO JOMYCTUMIM I'yCTUHI
cTpyMy (ms mimi A= 6 A/Mm?).

SIKIIIO ITO3HAYMTYM IMIMPWHY IIPOBiZHWKA b, a TOBIIMHY h, TO
IIepeTVH IIPOBigHMKa Oyzie piBHMI

S = blh, mm2
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i 3HauenH: b MoXxe OyTV BM3Ha4YeHO 3a HPOPMYIIOIO
L
A, Th

Hanpuxian, ipu crpymi [ = 0,2 A, Tosumai doseru i = 0,05 MM,
IIMpwvHa IpoBinHuKa b = 0,66 MM.

ITpw Burorosinensi I1I1 B inguBinyansHOMYy BUPOOHWUIITBI IIMPUIHY
HPOBIJHVKIB peKOMEeH/Iy€ThCS BUKOHYBaT He MeHII 1 MM, a MiHiMaJIbHa
BiZICTaHb MiX JIBOMa cycimHiMu nposigHukamm - 1...1,5 M. Bincrans Bif,
kpais I1I1 mo HamOIVOKIMX IPOBITHMKIB, a TAKOX 710 KPIMWIBHMX OTBOPiB
IIOBMHHe OyTr He MEHIIT 3 MM.

ITIp xommonosui IIIl BUMKOPUCTOBYIOTH peasbHiI  poO3Mipm
€JIeMEHTIB, IIi/ITOTOBJIEHNX JO0 IIe4aTHOro MOHTaxy. PeanbHi posMipu
€JIEMEHTIB OJIepXXYIOTh a00 X BUMipIoBaHHSM, a00 3 IOBiTHUKIB.

Texnonoeia Bueomobaenna pucynxa II1.

3 dosproBaHOro reTMHAKCy abo TEKCTOJITY BMPI3yEThCS 3aroTiBKa
HOTPiOHOTO PpO3Mipy, 3auMIA€ThCS APiOHMM HaXTAaYHMM IIallepoM i
3HEXMPIOETHCS BATKOIO, 3MOYEHOIO B alleTOHi.

ITigrorosnenuy Ha mnanepi eckis IIIl mepeHocATs Ha 3aroTiBKy
wiaTHi. POOUTHCS 11e TaKMM YMHOM.

INoxstamite Ha donbrosany nosepxsio 1111 xomitoBasIbHMUI HatIip, a
3Bepxy - mipgrorosiaeHuit eckis I1I1. ToHKo 3aToueHVM OJIiBIIeM aKypaTHO
0o0BemiTh KOHTYPWM CTPYMOBEOYYIMX [OPDKOK IUIATH, KOPVCTYIOUVCH
pUcyHKOM sK mmra®ioHoMm. Micrs oTBOpiB I BWBOAIB pamiomeTaient
HaMiTbTe TOCTPO 3aTOUE€HVM IIVIIOM.

€ 1me onuH opuriHaypHMUI criocib. Bin 3acHOBaHWMIT Ha 3maTHOCTI
Mili iIHTEHCVBHO OKMCJIIOBATIC 1 MiHATHM KOJIip IIpM OCBiTIIeHHI. PrcyHoK
mabJI0Ha ITepeBeriTh 3a JOIIOMOTOI0 KOIIipKM Ha KaJIbKy i IIpOMajTioviTe
YOPHOIO TYIIIIO. 3aroTiBKy IUIATM 3a4YMCTITh APiOHMM HaXXHauHVIM
HarepoM, obe3XMpTe alleTOHOM i OMYCTiTh Ha 2—3 XBWIMHU B PO3UMH
XJIOPHOTO 3aJli3a, IPUroTOBaHUN I TpabieHHs. [loTiM mpomumite B
XOJIOAHIV BOJi, BUCYIIiTh, HaKIaJiTh Ha Hel KaJIbKy 3 PUCYHKOM,
HOKJIaJiTh Ha piBHY IIOBEPXHIO i HpUTUCHITE ckioM. Temep, gkino
OCBITUTM 3aroTiBKy jaMrioo moTyxHictio 200—300 Bt 3 Bimcrani 15—20
cMm npotsaroM 10—20 xBwinH, BiOKpwuTi OUISHKM POJIBIM ITOTEMHIIOTE.
Excriosutiito, 3BM9artHoO, JOBECTVCS MA0MpaTH JOCIIHNUM IIIISIXOM, TOMY
paavMo IIpoeKcIIepMMeHTYBaTH 3 HeBeJIMKMMM IIMaToYKaMy MaTepiairy,
Bapiloloum yac i BiicTaHb Bif JKepesla CBiT/Ia. XoueMo IIoIepeauTH, 110
KOHTPACTHICTh «dOTOBinOUTKa» Ha MimHi ¢dosb3i 3 yacoMm ciabirae, i
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Jepes IeKibKa mHiB a0o HaBiTh TOAMH PVICYHOK MOJXKe 30BCiM 3HVIKHYTIA.
ToMy mocrapanTecd Bigpasy XX IIiCJId €KCIIOHyBaHHS HPUCTYIUTU 10
HaHeCeHHs 3aXVCHOIO IIapy.

Hanecennsa saxucnoeo wapy Ha pucyHok I1I1 nmposonsTs 371erka
PO3BeeHNM alleTOHOM JIAKOM [IJIS HIirTiB. Ajle MOXKHa Iie 3po0uT i KileeM
b®-2, Tymmmo «Kampmap» (HamCTIKImMII PpUCYHOK [Ja€ TYII CUHBOTO
KOJIbOpY), HiTpodapborio ado acdarbTobITYyMHIIM JTAaKOM.

IBa ocraHHi CKIaguM BUMAaramTh, IpaBaa, HeCKIaTHOro
[IPUCTOCYBaHHS ISl X HaHeceHHs. VIoro MoXKHa 3poOWUTH 3 TOJIKU Bif
MepyyHOro Impuia. s mporo i Tpeba ykoporutn mo 8—10 mm, a 1o
IMiAICTaBM IIPUIIasgT IIepo Bif, y4HIBCBKOI pyukm. BicTps romkm Tpeba
3anuridpyBaTvt ApiOHO3epHMCTVIM HaXTAuyHMM IIallepoM. B mopoxHmHy
TOJIKM 3aJIMiiTe Jlak abo HiTpodapOy. Bukopucrosyroum ronkm pisHOro
JliaMeTpa, MOXKHa Oflep KyBaTw JIiHil pi3HOI TOBIIIMHIAL.

Jlak jy1s HIrTiB Kpallle BCbOTO HaHOCUTM CKIITHUM pevicderiepoM
abo, SKIIO 7I0T0 He BUSIBUTBCH, IIOPOXHIM CTPVDKHEM Bif, KyJIBKOBOI
PYYKWM, 3 IIMIIIYYOTO BYy3Jia SKOTO BUIOajIeHa KyJIbKa (I JIeTKO BUMHSATU 3a
moriomororo mmwibku). 11106 j1ak He BuTiKaB 3 TpyOOUKM abo CTPVDKHSA i
PIBHOMIpHO JISiTaB Ha IIOBEPXHIO IUIATH, CIIPOOYWTE JOCITTHMUM IIUISIXOM
mipgibpaTvi onTVIMaIbHY TyCTUHY JIaKy, JOJA0UN alleTOH IIOCTYIIOBO — IIO
IeKiIbKa Kpamesab. Po3BoguTi JIaKk 3pydYHO B MeTasIeBill IIpoOIli Bin
IUIAIIOK, OCKIJIBKM He BCi IUTacTMacoBi IIpoOKM CTiVIKi 70 aleToHy abo
PpO3YMHHMKA.

MoxxHa BUKOPVCTOBYBaTH i OJIOHYVIK [T 3a1IpaBKu pevicdpenepis.
INepepobnsiT mioro He Tpeba. B HpOro MOXHA 3a7MBaTH SK TYII
«Kaipmap», Tak i acdanpTobirymMHMM Jslak abo HiTporak. Illupuaa
IOPLXKM IIpy poOOTi 3 TaKMM iMITpoBi3oBaHMM iHCTpyMeHTOM Oyrme 1—2
MM, IO IIJIKOM OCTaTHBO. A mIo0 Jjlak He 3acuxaB, IICiId 3aKiHueHHS
poboTtn 3akpuiiTe OasloH KoOBIAYKOM. Koim 3axymcHWII IIap BVCOXHE,

IUIaTy HeoOXimHO BimpeTymiyBaT — MAIpaBUTM JIiHII pPUCyHKa
CKaJIbITesIeM, JIe30M Oe3rreyHOl OpwuTBM abo creriaapHMM CKpeOKOM It
pety1i dpororpadiri.

TpabBaennsa I1I1 mpoBoOOATE B PO3UMHI XJIOPHOTO 3ajliza I'yCTVHOIO
1,3. B crakan MmictkicTio 200 cM 2 mowiagite 150 r xj1opHOro 3asisa i
3aJIUIITe BOIOIO A0 Kpaib. TpaBiieHHs 3pydHillle 3a Bce BECTU B IUIOCKIN
IUTacTMacoBil  BaHHI. KopucrysaTucs MeTasieBUM TOCYAOM IIpU
TpaBJIeHHi He MOXXHa — OiJIBIIICTh PO3UMHIB BCTYHAIOTh 3 HUM B XiMiUHYy
peaxiiiro.
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SIKIIO XJIOpHOrO 3aJli3a y Bac Ma€, VIOro MOXXHa IPUTOTyBaTu
camomy. Ha 25 o0'emmmx gactiH 9%-1 COISHOI KMCIIOTM Bi3bMITh OOHY
YacTVHY 3aJli3HOI THUpCH, 3MilllanTe B CKIIIHOMY IIOCY[i i 3ajminTe Ha
mexipka pgHiB. CriouaTKy po3umH HaOyBa€ SICHO-3€JIEHOTO KOJIBOpY, a
uepe3 5—6 nHIiB craHe X0BTO-OypuMm. Lle 3HauUMTH, IO y Bac BUIIIOB
TOTOBWI 1O BXMBaHHS PO34MH XJIOPHOTO 3aJIi3a.

11 TIpUCKOpeHHS TpaBjleHHd BaHHY IIOTpiOHO Oe3mepepBHO
ITIOXMTYBATH i KOXKHI 5 XBWIVH 00epe’KHO IIPOTUPaTH BaTSHVM TaMIIOHOM
He 3adapboBaHi AUISHKM IUIATH, BUOAJILIOYM HPOMYKTU peakilil. Ilpu
KiIMHaTHII TeMmIlepaTypi IDIaTa, $K IIpaBwio, oOpoOsserbcs 40—50
XBWIVH, ajle gkmo po3umH migirpitm go 40—50° C, To wac MoxHa
ckopoTuTy 10 8 —10 xBWwIMH.

XoueMo 3aITpoIIOHyBaTV BaM IIle eKiJIbKa pellellTiB TpaBIeHHs.

1. B crakaHi XOJIOmHOI BOAW PO3YMHITE JeKiIbKa TabsIeToK
IepeKvcy BOOHIO i obepexHo momamTe 15—25 MJT KOHIIEHTpPOBaHOI
cipuaHoi KmcstoTH. Yac TpaBjieHHS B TaKOMY po34uMHi 0ym3bKo 1 rogmHm.

2. B mitpi rapsuoi (60—70°C) Bogm posumHiTe 350 T XpOMOBOTO
aHTigpuay, a motiM gopanTe 50 T KyxoHHOI cori. Komm posumH ocTurHe,
MOXHa HMPUCTyIHaTy A0 TpasileHHs. BoHo 3arive 20 —50 xsurmH. Iporiec
MOXHa IIPVMCKOPUTH, SKIIO B PO3YMH, HOTPUMYIOUMCH OOepeXXHOCTi,
nopaTty 50 r KOHIIEHTPOBAHOI CipuaHOol KMCJIOTL.

3. ;g mBUAOKOTO TpaBlleHHs (3a 4—6 XBWIMH) pagyMo
CKOPMCTATHCS HaCTYIHMM cKitagoM: 38 %-a corsiHa Kuciora — 20 Barosmx
qactnH, 40%-vit nepexmc BooHIO — neprigpons — 20 yacTuH, Boma — 60
JacTMH. 3BepTaEMO yBary, o KOPMUCTYBATVCS IIMM PO3UMHOM IIOTPiOHO
IoyXe o0epeXHO, OOTPUMYIOUMCH YCiX IIpaBWI IIOBOIKEHHS 3 IIKUMMU
pevoBMHaAMIL.

ITicia 3akiHYeHHsSI TpaBjleHHs BUOAITh 3 IUIATW PO3YMHHMKOM
3aXVMCHUM IIap, TapHEHBKO IIPOMMUITe TI KiUIbKa pasiB B XOJIOOHIM i
rapsadinn Bomi i BucymiTe. IloTiM mmpocBep/IiTe OTBOpWM I BUBOLIB
panionetasterr. 11106 dospra He BimmrapoByBaacs, CBepIJIMTU Tpeba
CroyaTtky 3 (posibropaHoro OOKy, a IOTIM PO33eHKyBaTu OTBOPU
cBep/yIoM, 3aTodeHmM I, kytoMm 90°. Temep sajauIaeTbcd JInie
3a0JIyauTy IWIaTy, i MOXKHA IIPUCTYIIATH IO MOHTaXYy.

IMTasnana enementiB Ha IIIT BemyTh JIerKOIUIaBKMMM IIPUIIOSIMU,
Hanpuiag [TOC-61, temneparypa IviaBiieHHs skoro Onmspko 180 °C.
Mikpocxemn OoOsITbCA IIeperpiBy, TOMy IX Kpallle HasTU IIPUIIOEM 3
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TeMIleparypoio 1wiasjieHHs 117120 °C, gxkumt Mae HacTyIOHUU CKIIal:
071080 - 54,6 %, cBUHeNb - 25,5 %, Kagmint - 16,3 %, BicMyT - 3,6 %.

SIk droc 3aCTOCOBYIOTH PO3UMH KaHioyi B eTMI0BOMY CHUPTI
(cripT - 60 %, KaHidosb cocHoBa - 40 %).

6.4.3. BurorosjieHHsA KOPILyCHMX JieTaJIell eJIeKTpopadioanapaTrypu

Hacrynaum eTart pobotm 3 KOHCTPYIOBaHHS
eJIeKTpopaioanapaTypmu - BuOip MexaHIYHOI KOHCTPYKIIi IPUCTPOIO.
Bona 3Bm4ariHO cKIamaeThCs 3 JIMIIBOBOI MaHesI, mIaci i Kopmycy (pwic.
6.16).

Ha JmmpoBili maHesi  poO3TalllOBYIOTBCS ~ OCHOBHI — OpraHU
yIIpaB/IiHHS, 3aII00LKHMKY, IPVCTPOT iHAMKAaIIT i KOMyTallil, HAaHOCATBCS
HaIWCY, IO IO{CHIOIOTH IIpM3HAUeHHs ILMX eJIeMeHTiB. fIKk ocHoBa
JINIIBOBOI ITaHesIi Kpallle BUKOPVCTOBYBaTH JIMCTOBUII MaTepiaJl i3 CIIJIaBy
cucrtemn AMI.

Llevt MaTepian oO6pe 0OPOOIIAETHCS PLKYyUIMM IHCTPYMEHTOM i He
«3a0MBae» HaMIIKNL. SIK OOIMITIOBAITBHMIL MaTepiasl IS JIUIIBOBOI TTaHeJTi
MO>KHa

b= ——,M
A, Ch

M

6.5. E;rekTpoHHI IpmcTpoi, BXXMBaHi B MOJe/II0BaHHI

6.5.1. 3apagni  mpucTpoi  OJA  aKyMyJATOpiB, IO

BUKOPWMCTOBYIOTbCS B MO eJIAX

B Texmiuminm TBOpuUoCcTi 1 MoOMeIIOBaHHI DI OKMBJIEHHS
eJleKTpopajiioaiapaTypy  4YacTO  3aCTOCOBYIOTh — aKyMYJIATOpW,  sIKi
HeoOXiJHO MepiognaHO 3apsTKaT.

s 3apsAIKu MaJIOTIOTY KHUX aKyMyJIATOPiB MO>KHa
BUKOPVCTOBYBAaTU IIPOCTUV BUIIPAMIISY 3 TacsddmM Pe3VCTOpPOM (puc.
3.18).

Ha pucysky mosHadeHo: G - 3apsypKyBaHUI aKyMyssTop abo
6atapes, V/I1 - sumpsmum mion, R1 i R2 - pesucToput mist oOMeXeHHS
CTPYMY 3apsIKM.

Hion V/I1 noBuHeH MaTy AOITyCTUMMI 3BOPOTHUVI CTPYM He MeHIII
100 MA.
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HepostikoM IIbOr0 IPUCTPOIO € IAK/IIOYEHHS OHOIO 3 BUBOIB
aKyMyJIATOpa A0 MepexXi 3MiHHOro CTpyMy, IO HebakaHO 3 IIOIVISAY
erleKTpobesnexm

VD1 []2266

R168 R24,7k Puic.6.18. 3apsyiHuit IpucTpin
~2208 G = IUISL MJIOTIOTY KHUX
T aKyMYJISITOPIB

bitebmr  OesmewnmmMmM €  mOpwucTpol i3 3HWKYBaJIBHUMM
TpaHcopMmaropamy, $Ki TaJlbBaHIUHO «Bif €JHYIOTH» 3apsipKaroui
aKyMYyJIITOPY Bil Mepexi.

OcraHHIM 9acoM HamOIBIN IIOMMIpeHi OaTapel aKyMyJIATOPiB, sIKi
3i6pati 3 4, 6, 8 abo 10 mWTy4YHNX aKyMyJIATOPiB Pi3HMX KOHCTPYKTMBHIIX
TuiiB Hampyroro no 1,2 B. HampyxeHnsi Takmx OaTapen ckiIaae,
BignosigHo, 4,8B, 7,2B, 9,6B i 12,0B. MictkicTs KonmmBaeTbcs Bin 0,7 A-ror
o 2,7 A-rom.

OckimbkM It HOpPMaJIBbHOI 3apsiIKM TaKMX aKyMyJISITOpiB
HeOOXiTHMV CTPyM, BelM4MHa SKOro ckilamae mpuomsHo 20% Bif
3arajlbHOI MICTKOCTi aKyMyJIsITOpa, TO HOBOOWUTBCS BUKOPWCTOBYBaTU
BUITPAMIIAYI 3 peryIbOBaHUM CTPYMOM. SIKIIIO TaKVX BUITPSIMIISTYiB HeMae,
TO 1X HeoOXiZHO CKOHCTPYIOBaTM, HaIpwKiIal, BiAIIOBIAHO O CXeMW,
HaBereHOi Ha puc. 6.12. IIpore B mint cxeMi HeoOXimHO IepembaumTy
iHguKaTopu Hampyru i crpymy. CTpyM B TakoMy HPUCTpOi ITOBMHEH
perymosatucs Big, 0 1o 0,6 A.

6.5.2. EjxeKTpoHHe peJie dacy.

IMToxaxeMo, $IK IIpalfoe eJeKTPOHHWII IIPUCTPiVl, IIpU3HaAYeHMIT
IUIL aBTOMATWYHOIO BimIiKy 3agaHmX iHTepBastiB dacy. IlomiOHa 3amaua
BUHVKAE, HAIIPUKIIa/, Y TOMY BUIIQIKy, KOJIM HeOOXigHe aBTOMaTWUYIHE
BUKJIIOUEHHSI eJIeKTPUYIHOIO CTPyMY IIiC/Isl Hamepeq 3aJaHoro IIPOMIXKY
dacy. TakvM 9MHOM MOXXHa 3aIlporpaMyBaTi dac poOOTM MOIei, TOMYy
eJIeKTpPOHHe peJle yacy MOXXHa BUKOPUCTOBYBATU B TalIMEPHMX MOJIEJISIX.

Peste wacy (pwmc. 6.19) cxiiazmaeTscst 3 gaTuMKa i OIHOKACKaIHOTO
TPaH3UCTOPHOTO MincwWiIoBayda. SIK HaTdMK dYacy BUMKOPUCTOBYETHCS
KOHJJeHCAaTOp, IO PpO3psIPKAeThCA dYepe3 3MIiHHWMI omip. 3apsp,
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KoHpeHcaTtopa CI BimOyBaeThCs MPaKTUIHO MUTTEBO IIPY 3'€THAHHI T10TO
0oOKTamHOK TTepeMymKavueM SAT 3 mKepertoM XXVIBJIEHHS.

ITpu mnepesBepenni mnepemmukada SAI B iHIIe IIOJIOXKEHHS
KOHZIeHCaTOp IIOYMHA€E po3paAiKaTucd 10 JIAHIJIOIYy i3 3MiHHUM
pesucropoM R1 i yepe3 BXiIHWMI JIQHIIOT TPaH3MCTOPHOIO IIiJICIIIIOBaYA.
Tpamsucrop mpu mopadi Ha voro 6a3y moreHmiany - 4,5 B, mo sxoro
3apsmKeHa OOKTafgKa KOHIEHcATOpa, BIIKPMBAETHCH, IO IPUBOAUTE 1O
CITpAlIbOBYBAHHSI €JIEKTPOMArHiTHOIO pejie. Voro KOHTaKT! BKIIIOYAIOTH

HaBaHT@XXeHHsI - IIOYMHAETBCS BUTPMMKa dYacy. Y Mipy pospsamy
KOH/IeHcaTopa, MIBUAKICTh SIKOTO 3aJIeXUTh Bif omopy pesucropa RI,
3MEHIITy€ThC IIpsIMa HaIlpyra Ilepexody emitep — 0as3a i TpaH3mcTOp

NOYMHAE 3aKpWMBaTWUCA. B MeBHMII MOMEHT dYacy CTpPyM KOJeKTopa
TpaH3UCTOpa CTaHe pPiBHMM CTPYMY BifIIlyCKy peJle, VIOro KOHTaKTM
PO3IMKHYTBC 1 JIaHITIOT HaBaHTaXeHHsI posipBeTbcs. Yac MK MOMEHTOM
3aMMKaHH 1 pO3MMKaHHS KOHTAaKTiB - € BUTPUMKa Jacy.

k1| -
I' eg1 Puc. 6.19. ITpocra cxema
R1 100K L4358  pese uacy
vr1 +
HL1

L wH3sx026

B HaBeneHin cxemi BUKOPUCTOBY€ETHCSA UYyT/IVBE eJleKTpPOMarHiTHe
peiie, CTpyM cIpallbOBYBaHH: SIKOTO PiBHWUI [IeKUILKOM MijliaMIlepaM,
Hanpuxiag, PEC55A(602) . YuMm cTpyM MeHIlle, TuM Oiybllle miamasoH
3MiHU BUTPUMOK, OCKUIBKM IIPY MEHIIIV Hallpy3i Ha KOHJIeHCcaTopi cTpyM
KojleKTOopa Oyme mocTaTHIiVI mIg YTpWMaHHSA SKOpsS pejle B CTaHi
OpuUTsATHeHHs. TakK caMoO BIUIMBA€ Ha BUTPWUMKY 4acy 30LIbIIeHHS
KoedilieHTa Itepeadi crpymy 6as3u TpaHsucropa B.

SIk1o perte HEOCTATHHOI WyTAMBOCTI, TO IOTPiOeH HOHATKOBWV
KacKaJl TIOCVWIEHHS], KUV BXe BUKOPVCTOBYBaBCS B cxeMax doTopere i
TeMIlepaTypHOro pejsie. Ilepes; BUTOTOBIIEHHAM pejle dacy IepeBipsIoTh,
Oopy fAKiV BeIM4MHI Hanpyru i cwi crpymy pesie crupanpoBye. Lli
BeJIMYMHM MaloTh OyTM MeHIIle HAIIpyTM BUKOPUCTOBYBAHOTO JKepesia
XVBJIEHHS i MaKCMMaJIbHOTO CTPyMy KoJIeKTopa TpamsucTopa (150 MA).
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SIKITo pesie 4acy BMKOPWMCTOBYETBHCS I BMMKaHHS €JIeKTPUYHMX JIaMIT
posxapioBaHH: 220B, ToOTO mIst yrIpaBiIiHHA HaBaHTa KeHHSM ITOPiBHSHO
BeymKol ToTyXHocti (40 — 75 Br), To HeoOXiZHO BMKOPWMCTOBYBATV
JofJaTKOBe  eJleKTpOMarHiTHe pejle 3  MOTYTHIMM  KOHTaKTaMM.
KoHcTpyKIIig Takoro IpuCcTporo IOBMHHA Oy TV peTeIbHO po3po0IIeHOIo i
BUTOTOBJIEHOIO 3 OOOB'SI3KOBOIO ITepeBipKoro KepiBHMKOM. IloTpiOHO
maM'araTyi, o poOoTa 3 BUCOKOIO HAIIPYIol0 eJIEKTPWYHOI Mepexi
HebesITeuHa i BUMarae CyBOporo BUKOHaHHs ITpaBII Oe3ITeKu IIparii.

6.5.3. OgHOKacKaITHMU ITiACMIIOBaY Ha TPaH3MCTOPi
Cxemy mincwioBada HaermeHo Ha puc. 6.20. Ha 0Gasi mporo

HificWIIoBa¥a MOJXKHa ITOOyayBaTHM IifCWIIOBAY 3 BUXIZHMM KacKajoM
HIOTY>KHOCTI /11 MasyiorabapuTHOTO pafionpuriMada abo eylekTpodoHa.

. yd
L SA1
+ Puc. 6.20. Buxigamin

BA1 Kackazl ImacIroBada
0,25r,3-10 98 HWM3BKOI 4aCTOTMN

R2 2¢
——1

C110m
® R163KZ

~Uex
o+

vT1 VT3
M40 M138A

B mit cxemi Kackaj IOIEpPeIHBOrO IIOCWIEHHS 3i0paHMi Ha
Tpansucropi VT1, mpuyoMy uIs mofadi Halpyru 3cyBy Ha 0a3y 3aMicTb
JUIPHVUKA HaIPyru BUKOPUCTOBYEThCA OAVH pesucTtop R, mo po3soriste
3MEHIIUTY CIOXMBaHUM CTPYM 3a BiZICYTHOCTI BXiHOro curHasiy. Ilpu
HACTPOVIL cxeMy Harpyra 3cyBy Ha 6a3i VT1 nmoBuHHa OyTy B Mexax 0,2-
0,25 B, a Hampyra B Touli 3'eqHaHHg eMiTepiB V12 i VI3 nosBuHHa OyTu
piBHUV TIOJIOBMHI HaNpyrM IDKepejla JXMBJIEHHS, IO HOCATAEThCS
migbopoM pesmcTopa R2.

Lo cxemy MoxHa 3i0paTn i Ha KpeMHieBuX TpaHsucropax KT315 i
KT361, saminusim miopn VD1 Ha kpemHieBun, Harrpukiiag KD509.
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6.5.4. I'enepaTop cMHycoigaIbHMX KOJIMBaHb

OproKacKaIHUI HiICWITIOBAY Ha TPaH3MUCTOPi MOXe OyTU OCHOBOIO
reHepaTopa CHMHYCOIJaJIbHVX KOJIMBaHb, 4KIIIO ITOIaTV HAIIPYTy 3 BUXOY
mifgcwIoBava Ha voro Bxif. Taka romada curHaiy 3 BUXOAy Ha BXif,
HicwIoBava Ha3MBAa€TBCSI 3BOPOTHMM 3B'sI3KOM. BoHa HasmMBaeThCs
ITIO3UTMBHOIO, SIKIIIO BVIXiTHWMVI CUTHaJI 30UIBIITyBaTMETBCS, 1 HETaTMBHI,
4AKIIO  BUXIAHWUI  CATHaJI  3MeHINyBaTuMeTbcsd. B remepartopax
eJIeKTPUYHMX KOJIMBaHb BUKOPWCTOBYETbCA IO3UTUBHUIL 3BOPOTHU
3B'SI30K.

CxeMy reHepartopa HaBefleHO Ha puc. 6.21.

B cxemi BuxigHMI curHail 3 KojlekTopa TpaHsucropa V11 nomaerbes
Ha Oa3sy 3a momomororo mopsitHOro T-mopibHoro uteTpa, sSKMI
HaJIalllTOBaHMVI Ha IeBHy dacrory. Opma janka duterpa CI-RI1-C2, a
iHmma R2-C3-R4. CriBBigHOIIIEHHS MiX HOMiHaJIaMM €JIeMEHTIB ITOBVMHHI
6yTu Takumu: C1 = C2; C3 = 2C1; R2 = R4; R1= 0,56R2.

R5 3k |
< 0"
C3 33H 2 -
g 1
X
7C5}-/ _—l_ g ——o Puc. 6.21. TpaH3UCTOPHMIT TeHepaTop
C40,1 mx FapMOHIVIHVMX KOJIVIBaHb
C2 ~Usux

ITpu TakmMx CHIBBiIHOIIEHHSAX IapaMeTpiB eJIeMeHTIiB dYacToTa
KOJIMBAHb BM3HAYAETHCS 3a 3aJIEXKHICTIO
f=012/RC, I
ne R = R2 xOwm; 3 = C1 Mx®D.
Ilpn HOMiHajIaX, BKasaHMX Ha CXeMi, YacToTa reHeparlil OIM3bKO
800 I'my.
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6.5.5. CurHaIbHMUI IPUCTPIiN

IMipcwroBaylbHMY  KacKall Ha TpaH3UCTOpi mHo3Boisie 3i0paTu
HaVIIPOCTINI CUTHAJIBHUM IPUCTPil, CXxeMy SIKOTO HaBedeHO Ha pULC.
6.22.

Cxema mpalffoe TaK/MM YMHOM: IPY 3aMUKaHHI KOHTaKTy TPVUBOIV
SA1 Ha Tpansuctop V11 momaeTbcs XXUBJIEHHS, IPU IIbOMY KOHIIEHCATOP
C1 3apsimKae gepes IIOJIOBUHY OoOMOTKM TpaHcdopMmaropa T i pesmcrop
R1.

Komm manpyra Ha 6a3i VT1 pocsirae Hampyru BiIMWKaHHS, BiH
BinkpueTbest i KoupeHcaTop C1 pospsmKaTMeThCs Yepes repexin «basza -
KojsleKTOop» Bigkpuroro VT1, mpm 1mpoMy Hampyra Ha 0asi V71
3MeHIIyBaTUMeTbCsd, 1 Ipu IeBHOMYy ii 3HadeHHi TpaHsucrtop VTI
3aKpueTbcd.  Ilpomecm  3apsgaxkm i pospanku  KOHeHcaTopa
MOBTOPIOBATMMYTLCSI 3 IIeBHOIO YacTOTOIO, i TIy4HoMoBelb BAI
BifTBOpIOBaTUMe 3BYK. SIK TpaHcdopmartop T Mo)XHaA BUKOPWMCTOBYBaTH
BUXiTHWV TpaHcOpMaTOp BiZl MaslorabapmTHOTO paionpumMaya.

Cc1
_0, TMK T

BA1 0,25rJ10

Puc. 6.22. ITpuniuiiosa cxeMa

vr1 | <ar
—@ KT3154 g HaWIIPOCTIIIOro CUTHAJIBHOTO IIPUCTPOIO

[ =+
a1 98
100k T

6.5.6. MynpTMBiOpaTOp i 110T0 3acTOCYBaHHS

MynpTuBiOparop - Iiemt HpuUCTpiil, IO IEPeTBOPIOE HAIIPYTY
JDKepesla ITOCTiIHOTO CTPyMy B IIOCIIJIOBHICTH iIMIYJIbCIB Mavoke
npsaMOKyTHOI dopmu. BiH cxIagaeTecs 3 [OBOX TPaH3MCTOPHMIX
MiZCYIIIOBAYiB, OXOIUIEHVX ITO3UTUBHMM 3BOPOTHIUM 3B'S3K0M (puc. 6.23).
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R1 R4
1K 1K ;%3 Puc. 6.23. Cxema
i +  CHMMeTPUYIHOIO
MyJIbTHBIOpaTopa
Bux 1 VT1, VT2 Bux2
Mri426

e, e _L -

Ha cxemi nmosnaueno: V11 i VT2 - TpaHsucTopHi migcwnosaui; R1,
R4 - pesucropm HaBaHTaXeHHs KoJjleKTopa TpaHsucropis; CI, C2 -
KOHJIeHCaTOpW B JIaHIIOraX 3BOPOTHOro 3B'A3Ky; R2, R3 - pesucropu
G6asosoro 3cyBy. Ilpm opHakoBUX IlapaMeTpax eJjleMeHTiB CXeMU
MYyJIBTMBIOpaTOp Ha3MBAIOTh CMMETPUYHMM. IMITyIIbCH, ITIO TEHEPYIOThCS,
MaroTh OJJTHAaKOBY TPUBAJICTh 3 I1ay3050.

Posrsismemo  mpuHmmm  #ii  MyneTmBiOpaTOpa. Y MOMeEHT
BKJIIOUEHH: Hallpyru XXusjieHHs TpaHsucropu VT1 i VT2, sBaHi 1uteunmMa
MyJIBTMBIOpaTOpa, BiIKPMBAIOTBCS, OCKUIBKM Ha ix 0a3m HOparoThCs
HaIlpyTu 3CyBy duepe3 pesuctopu R2 i R3. OpmHOUYacHO MHOYMHAIOTH
sapsamkaty Kongencaropu CI i C2: C1 - vepes emitepHum nepexing VT2 i
pesucrop R1, a C2 - uyepes emitepHum nepexin VT1 i R2. 3apsagka
xoHneHcaropiB CI i C2 mpuBOAUTE M0 3MeHIIIeHHsI HeraTUBHOTO 3CyBY Ha
6asax VT11i V12, sixi HOYMHAIOTH 3aKpUBaTUCS, TIPOTe IIpoliec 3aMUKaHHS
TPaH3UCTOPiB IpOTiKae 3 Pi3HOIO MIBUAKICTIO dYepe3 BiOMIHHOCTI B
IIapaMeTpax TPaH3MUCTOPiB, HAIPUKIAN HEOTHAKOBUX KoedillieHTiB
Ieperadi cTpymiB 0as3m, abo BinmMiHHOCTelt B HOMiHaJIax pe3UCTOPIB i
KOHJIeHcaTopiB. B pesynbTaTi omMH 3 TpaH3UCTOpiB OyAe 3aMKHYTU
pasimne iHmoro, Hanpukian VI2. B mpoMmy Bumanky koHmeHcaTop CI
pospsAKaTUMeThcsl depes Binkpuruit TpaHsucrop VT1 i pesucrop R2.
ITpn pospsanui C1 no3uTtueHa HanpyTa Ha 0a3i V12 3MeHIITyBaTVMeThCH, i
KOJII BOHO CTaHe OJM3BKMM [0 Hyis, VT2 modHe BimkpuBaTuCs,
HeraTMBHa HaIpyra Ha VIOr0 KOJIEKTOpi CTaHe 3MeHIyBaTWCs, IO
IIpvBeze OO INOBUINEHHS IO3UTVMBHOIO IIOTeHIany Ha Oasi V11, i Bim
nouHe 3akpusaTuca. Cxema Ileperiie B HOBUM cTimkmi craH. [Tportec
TIepeMVKaHHs aBTOMATUYIHO IIOBTOPIOBATUMEThCSL. YacroTa
IIepeMMKaHHS a00 YacToTa IIPOXOKEHHS IIPSIMOKYTHMX IMITYJIbCIB MOXe
OyTu BU3HAUEHUN 10 eMITipUYHIN POpMYyIIi:

f=700/(R L), I'x
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ze R - omip pesucropis R2, R3, xOm; 3 - MicTKiCTh KOHIeHCaTOpiB
C1, C2, MxD.

Sxmo 3miHWTM BemumHM R abo 3 B omHOMYy 3 IUIeuen
MYJIBTMBIOpaTOpa, TO OTPUMAEMO HECUMETPWYHWMII MYJIbTUBiOpaTop, y
SIKOFO Ha OJHOMY BMXOZIi OTPMMAaeMO IOBIi iMIIyJIbcy, a Ha iHIIIOMY
KOPOTKi.

Cumerprani 1 HecuMeTpwdHI MyJIBTMBIOpaTOpM  IIMPOKO
3aCTOCOBYIOTBCS B Pi3HUX TeXHIYHMX MPUCTPOSIX.

6.5.7. TeHepaTOp 3BYKOBOi 4acTOTH

SIkmmo B MyspTHBiOpaTtopi Ha pwmc. 6.23 HOMiHaM MicTKOcTeVt
KoHneHcartopis Cl1 i C2 s3miamtM Ha Bemmumuy 0,01-0,02 Mx®D, TO
OTPMMaEMO reHepaTop 3ByKOBOI YaCTOTH, SIKMUM MOXKHA BUKOPUCTOBYBaTU
JUIA  TIepeBipKM  IIICWIIOBaYiB  3BYKOBOI  4YacTOTM  Pa/liOMOBHMX
NpWUVIMadiB, Mar"HiTodoHiB, eIeKTpodoHiB i iH. IIPUCTpPOIB, HomaluM
KOJIVIBaHHS HaIIpyTM MyJIbTMBiOpaTopa 3 Oyap-sIKOTO 3 BMXOAIB dYepes
KoHneHcatop MicTkicTio 0,056 Mxd® Ha Bxim migcwmnosadis, IO
IIepeBipsIIOThCS. SIKIO BKIIIOUMTHM 3aMicTh pesucTopa R4 Ttemedon 3
onopoM Kotymku 800-1500 Om, My oTprMaeMo Ipwiaf, [ij1s TPeHyBaHHA
papioaMaTopiB 110 epenadi i mpurioMy «a3byxu Mop3e» Ha CJIyX, SIKIIO B
JIAHITIOT XXVBJIEHHS MyJIbTUBiIOpaTOpa MOCTaBUTHU TejlerpadHUM KITIOY.

MynpeTusibparop (puc. 6.23) 3 mictkoctssmm CI i C2 o 30-50 Mxd
i mimcwrmoBaueM cTpyMy Ha Tpamswucropi [1213 - 1215 abo OGimbim
MoryTHbeoMy cepii I'T402, IT403, KT814, B naHIIOr KOJIEKTOpa $KOTO
MOXHa BKIIOUMUTH JIAMIIOYKY PpO3XaplOBaHHS, MHa€ TIPUCTPit 3
MUTOT/IMBOIO JIAMIIOUKOIO («MWUTaJIKy»), SIKYy MOXXHa BUKOPVUCTOBYBATU SIK
IMOKaXUMK IIOBOPOTY I MOTOIMKIa abo aBToMoOiIs. CxeMy Takoil
«MWUTaJIKV» IT0Ka3aHo Ha puc. 6.24.

Ha cxemi, HaBenmeHinm Ha puc. 6.24, Ttpausuctop VI3 e
HificwiroBaveM CTpymy, jamnouku HL1 i HL? BKIIOYalOTbCd B JIQHIIIOD
Koslektopa VT3 mepemukadeMm SAI, sSIKUV B HeMTpaJIbHOMY IIOJIOXKEHHi
BiZIKJTIOUaE JKepesIo XMBJIEHHS BiJl cxeMM, a MNPV BKIIOYEHHi «BIIpaBO»
abo «BjIiBO» MiAK/IIOYAE BiOTIOBIIHY J1aMIIOUKy, sIKa MWra€ Ipw poOoTi
MyJIbTUBIOpaTOpa.
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HL1 HL2

Puc. 6.24. Cxema «MWTalKm» 4K
} ITOKa)kdvKa IIOBOPOTiB

R4 1K[

9B
I+

6.5.8. 36ipka Ha Mikpocxemax (MC)

VT2 Mr426

VT3T11215

MC e MiHiaTIOpHI eJIeKTpOHHI IIPUCTPOI, BUTOTOBJIEHI Ha OXHIiN
IDIACTVHII HaIiBIIPOBITHMKOBOrO MaTepiaily i BUKOHYIOUi ITeBHi (PYHKIIIT
10 NepeTBOPeHHIO CUrHajliB. BoHm migpospigroTecs Ha aHaiorosi MC,
dKi IIepeTBOPIOIOTh OesmepepsHi curHamm, i 1mmdposi MC, mio
HepeTBOPIOIOTh iIMITYJIbCHI CMTHaJIN.

OcnaoBy mmdpposux MC cxragaloTe JIOTiUHI e€JTleMeHTH, IO
BUKOHYIOTb OCHOBHI (pyHKIil anredbpm sorikm: ¢yHKIl «I», «ABO»,
«HE». 1Ii ¢dyHKIii peanisyloTbcs B ABOIUHIV CUCTeMi OOYMCIIEHHS, IO
CKJIAA€ThCA 3 IBOX 1Udp: «0» (Hysb) i «1» (ogmams). i mudpn 8 MC
MIPeNCTaB/ISAI0ThCS CUTHAJIaMU JIBOX PiBHIB: «0» — cUTHajI HU3BKOTO piBHS,
«1» - curnan Bucokoro piBHA. Lndposi MC BuIlyckaroTbcs cepisMmu, B
axkux MC BUKOHYIOTH Oe3mid (PYHKIIVI - IlepeMMKaoumx IIPUCTPOIB,
3araM'STOBYIOUMX, pericTpiB, mmdpaTopis, gemmdpaTopis i iH.

IMTpukmamom Mg pPoBoi MIKpocxeMu MOXe CITY>KUTM CxeMa cepii
K155 trmy K155/1A3. Bona micture gwotupm estemenTu Ty 2I-HE (pwc.
6.25) B opgHOMy IDIacTMacoBoMy Kopryci 3 14 Busomamm. Hywmeparris
BVMCHOBKIB 71/1e BiJl TOYKOBOI MiTKM Ha KOPIYCi.

Koxuaun entement 2I-HE mae mBa Bxomu i oy Buxiz, IIO3HAYEHM
Ha TPSIMOKYTHUKY CBITJIMM KPY>XXKOM, CUMBOJI3YIOUMM 3MiHY 3HaKy
BVIXiITHOTO CUTHAJTy II0 BiTHOIIIEHHIO A0 BXimHOTO (iHBepcio). ITpu momadi
Ha BXif eJleMeHTa abo Ha oOmIBa 710ro BXOAV CUTHaIy BMCOKOTO PiBHS Ha
BUXOfi Oy/e curHaJI HM3BKOTO PiBHS, i HaBIIaKy, SIKIIO Ha BXxoxax Oyre
CUTHAQJI HM3BKOIO PiBHA, Ha Buxodi Oyle CWrHajI BWMCOKOIO piBHSL
Hampyra xuBiieHHs TIogaeTbes Ha Buxonu 7 (-) i 14 (+) BermramHoio 5 B
Biff cTaOUTi30BaHOTO IKepeia XXMBJIEHHS.
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a) 6 & ]
2|
Byiol 4 6.25. MikpocxeMa
— & Buid —1& Ls K155J1A3
: o— 2|
Bxio2 9
— 2% &8
12
—&
7] 11

Ha npuHIIMmoBux eeKTpUYHMX CcXeMax PisHMX IIPUCTPOIB 3
MiKpocxeMaMmu IX eJIeMeHT 300pakaroTh PO3IUIBHO.

Ha pwuc. 6.26 HaBegeHO cXxeMy TIeHeparopa IIepepUBWCTOIO
3BYKOBOTO cMTHasTly Ha Mikpocxemi K155JIA3, € mBoma cuMeTpMUHMMU
MyJIbTMBIOpaTOpaMy, HaJaIITOBAaHMMM Ha IBi pi3HiI WacTOTW TeHeparil
HOPSIMOKYTHUX iMITyJIBCIB.

+11 C1 500mK x 6B +11 C2 1Mk x 6B
11 11

DD1.1 DD1.2 DD1.3 DD1.4
1 4 9 12

& |z —& |Js & s & |11
2 [ 5 [ 10 13

——
R1 1k R2 1k BF1 HSM-4M
—— —

Puc. 6.26. CxeMa reHepaTopa IepepmUBUCTOTO 3BYKOBOT'O CUTHAITY

Ha mepmumx mgBox emnemenrtax 2I-HE (DD1.1, DD1.2) mikpocxemm
K155JIA3 3ibpanuit MyybpTMBIOpaTOp TaKTOBUX IMITYJIBCIB YacCTOTOIO
Oomspko 1 I'm, a Ha gsox inmmx (DD1.3, DD1.4) 3i0panuit reHepaTop
3ByKoBoI yactoTu (0m3bko 1000 I'tr) 3 BuxomoM Ha TestledpOHHUT KarlCyilb
BF1 Tumny JIEM-4M, Axum BiITBOPIOE 3BYKOBi KoivBaHH:A. TpuBasicTh
3ByYaHHS MOXXHa peTryJIoBaTy ImigbopoM MicTKocTi KoHpeHcaropa CI i
oropy pesucropa R1, a TOHaJIbHICTh 3By4aHH: — minbopom C2 i R2.
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6.5.9. Curnasnisarop npo pospsan bIDK

Ha 3smaraHHSX CIOPTMBHO-TEXHIUHMX MOJIesIel, B SIKMX yITpaBJliHHS
3[IiVICHIOETBCS 3a JJOIIOMOIOI0 Pajiio, MOXXe BUMHWMKHYTW CUTyallid, Ipu
AKiI MoOIenb cTaHe HeOe3IeYHOIO IS OTOUYIOUMX - IIPW HeAOCTaTHIN
Hanpysi  OoproBoro  mxeperta  xusiteHHs  (BJK)  ronosHum
eJIEKTPOIBUIYH MOXe IIpallfoBaTy (MOIEIb PYXa€ThCsl), a CWIN CTPyMY
IUISL TIOBOPOTY PYJIBOBVIX MAIITHOK BXXe He BYICTada€, TOOTO MOJIeTb MOXe
CTaTV HeKepOBaHOIO.

IMpuctpint, enekTpUYHy cxeMy SIKOTO HaBeleHO Ha puc. 6.27,
HIpU3HaYeHU IS CHIOBIIlIeHHsI oIlepaTopa, IO YIIpaBIisie€ MOIeIUIIo, IIpo
Te, III0 CKOPO HACTYINTh TaKMit MOMeHT, Koiu po3psi BIK 6rmsexmit no
kpuTmaHoro. [Ipy nmboMy IomaeThes AKUM-HeOyAb CUTHAJ, HaIpuUKiIaj,
cBiTiI0BUI 200 3ByKOBUL. [Ipu oTprMaHHI TaKOro CUTrHaIy JIFOAMHA, IO
yIpaB/Is€ MOJIe/UII0, MOBVMHHA TePMIiHOBO BXUTW BiIIIOBiIHMX 3axOAiB,
HaIIpuKIa/l, IIOBEpPHYTU MOJIelIb Kopalsis 10 Oepera, BUMHUTU TEPMIHOBY
T0ca/IKy MOJIeJli JIiTaka i T.II.

Y BapianTi, HaBemeHOMY Ha puc. 6.27, 9K BUKOHaBUYMM IIPUCTPIN
nepenbaueHo peire PEC 55(602) i3 crpymoMm komyTamil mo 0,25 A i
CBITJIOBA CUTHaJIi3allis cBiTIomiogoM D2, Kyl OJHOYAaCHO CIIyXWUTh IS
HaCTpOMIKM CxeMM 1 € IHAMKATOpOM IIpalle3daTHOCTI IIPUCTPOIO.
Bukopucranns pesie 103B0sIs€ BKJIIOYATH HaVPi3HOMAaHITHIIII CUTHaIN, Y
TOMY 4MCII 1 pagio.

D1 R8 X3
+9B
P1
R* -9B
X4
P
R1 D2
+h X1
BIK  R2 5 X7
-O_XZ 3 T 6] |2 %?
R5 A
1 !

Puc. 6.27. IlpuHiuoBa cxeMa IIPVUCTPOIO JUIS BU3HAYeHHs CTYIIEHIO
pospsanku 6oprosux mxepen xubieHHs (BIJK) keposaHmx mo pamio
Moerien
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ITpucTpin ckoHCTpyIOBaHUN 3a IIPVHIIVIIOM MOPiBHSAHHSA HapyT
Bxony 3 i 4 mikpocxemu K654CA3. ToMy uepes jtaHIoXoK R* - R1 - R6 Ha
Bxig 3 Mikpocxemn (MC) moBMHHA HofaBaTwcsa TaKa XX Hampyra, §K i Ha
Bxin 4. SIkio Hampyra Ha Bxopi 3 cTa€ MeHIIIOIO HDK Hallpyra Ha Bxofi 4,
TO CBITJIONIOA, cHlajIaxye i cUrHastisye npo naginasa Hanpyru bIDK mipkue
3a KpUTHU4HY. Sk ortopHa Hanpyra it MC subpanHa Harpyra B 1 B.

ITpuctpin Moxxe mpanroBaTt Ipy MiHiMaIpHI Hanpysi BJIX - 3,7
B. CranpaptHMMM € HanpyTu KpaTHi 3,7 B, To6Tto 7,4 Bi 11,1B. /151 Toro,
100 1pucTpint OyB yHiBepcaJIbHMM, 3aMicTh IIOCTiIHOTO pesucropa R* B
cxeMi HeOOXiZHO BCTAaHOBWUTM IIJCTPOIOBAJIBHWUIL PE3UCTOP, SKUM
CTPUMY€E HaJIMipHY HalpyTy.

KusnexHns €JIEKTPOHHOI CXeMU 3OIVICHIOETBCS  Bif BJIacHOTO
IDKepesia >KMBJIEHHS UIS TOTO, IIJ00 BUIKITIOYMTH BIUIMB Ha VIOrO poboTy
CTpMOKOIIONIIOHOTO XapaKTepy HaBaHTaXEHHS OCHOBHOIO aKyMYyJISTOpa
(Ha cxemi BuBim X3 - 1wmocoBuir, a X4 - MiHycoBuit). SIK aBTOHOMHe
IDKepeslo MOXHa BuOpaTy, HampuKiIan, OaTapeo 3 8 IMCKOBMX
aKyMyJIITOpiB: BOHM BaXkaTb MaJlo 1 MICTKicTp pocTraTHA. MoxxHa
BUKOpWMCTOBYBaTH i Oatapeto Tuma «KpoHa».

B Tabmui 6.1 HaBemeHi HOMiHaIM 1 TUIIN eJIeMeHTIB eJIeKTPUYHOL
cxeMm, HaBeleHOI Ha puc. 6.27.

Tabsmma 6.1
ErtekTpoernemeHTHN cxeM1, HaBefleHOI Ha puc. 6.27

TTosHauenHs Howminan TTosHauenHs Howminan
Ha cxemi TUII Ha cxemi TVII

R1 CII3-19a - 047K R9 MIJIT 0,25 -1,3M
R2 MIJIT 0,25 - 2K C1 0,1Mxd
R3 MIJIT 0,25 - 0,51K D1 KC136
R4 CI13-19a - 0,47K D2 AJI102 (AJI307)
R5 MJIT 0,25 -1,8K MC K554CA3
R6 MJIT 0,25 -1,1K R* CII3-19a - 0,47K
R7 MJIT 0,25 -1,1K P1 PEC 55A (602)
RS MIJIT 0,25 - 0,33K

Tonornoriro I1IT my1st Takoro mpucTporo HaBedeHO Ha puc. 6.28. T1I1T
BUTOTOBJISIETECS 3 (POJIBIOBAHOIO CKJIOTEKCTOJIITY 3aBTOBIIKM 1,0 MM 3a
BiZIOMOIO MOJI€/IiCTaM TEXHOJIOTIEIO.
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OnuH 3 BapiaHTIB peasizallil IPUCTPOIO 3a CXeMOIO, HaBeleHOIO Ha
puc. 6.27, mokasaHu Ha dororpadil (puc. 6.29). IlincrporoBasbHM
pesucrop R* BupHO Ha dpoTorpadii y BepxHboMy stiBomy KyTKy TTIT.

3arasibHa Bara IevaTHOI IVIaTU 31 BCTAHOBJIEHVMM eJIeMeHTaMM - 16 T .

67

Puc. 6.28. Torosnoris
T1I'T o1t BUTOTOBIIEHHS
CUTHaJIi3aTOpa Ipo

Puc. 6.29. 3arainpaum
BUIJISI, IPVCTPOTO JJIsT
BU3HAUYEHHS PO3PSAY
BJIK mopestenn

KouTposneHi nuTaHHA

1. OcHoBHi cdepu 3aCTOCYBaHHS eJIeKTPOHIKM B MOFIeJTIOBaHHi.

2. OxapakTepusy¥iTe eJleMeHTV eJIeKTPOHHOIO JIaHIIfora.

3. OxapakrepmsyiiTe ejleMeHTHy 0a3y eJIeKTpPOHIKM I
MOJIEJIEN.

4. B sKkin OoOCITiIOBHOCTI PO3B'SI3ye€Tbcsl 3aada IIPOeKTyBaHHS
eJIEKTPOHHMX IIPUCTPOIB [171 MofesIert?

5. JSIki Jpkepersla OJKMBJIEHHS 3acTOCOBYIOTh B  €JIeKTPOHHMX
OPUCTPOSAX Mofiesien?

6. OxapakTepusyuTe cXeMW CWIOBUX  TpaHCdOpMaTopis,
BXXVMBAaHMX B €JIeKTPOHHMX IIPUCTPOSIX MOIeJIevL.
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7. Bumpsammsui 1 crabimizaTopw  Hampyrw, BXMBaHI B
eJIEKTPUYHIX CXeMaX MOgesIeVt, IX THIIN i ITPUHIIUIT POOOTL.

8. SIK BUKOHYyE€TBCsSI 00'eMHMII MOHTaX eJIeMeHTIB eJIeKTPUIHMX i
€JIeKTPOHHVX JIAHIIIOTiB?

9. o e meyaTHOIO IIATOO i [JIs1 YOT0O BOHA IpU3HadYeHa?

10. Crucio OnuMITh TeXHOJIOTiI0 BUTOTOBJIEHHS IIe4aTHOT IIaTH.

11. 3 sAxmMx MaTepiajliB BUTOTOBJISIOTH KOPIIYCHI eJIeMeHTH IS
eJIeKTpO- i pamioanaparypu Mofesiev?

12. OxapakTepusyuTe eJIeKTPOHHI IIpUCTpoOl, BXWBaHI B
MOJIeTIOBaHHI.

13. dnma dworo mOpw3HadYeHUW MyJIpTMBiOpatop i me vioro
3aCTOCOBYIOTh TPV MOJIeJIIOBaHHI TeXHIUHVX ITPUCTPOIB?

14. Illo € oOCHOBOIO CKJIaJaHHS €JIeKTPOHHOIO JIaHIfora Ha
MiKpocxeMax?
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Pospin 7

ITPOEKTHO-TEXHOJIOITYHA I TBOPYA OISIJIbHICTD
YUHIB Y CTPYKTYPI HIUJIICHOTIO ITEJATOITYHOTI'O ITPOLIECY

7.1. Posib TBOPYOI AiSVIBHOCTI B PO3BUTKY IIKOJIApa

HismeHicTe K crretmmdpiuHa  dopma  BiIHOCMH — JTIOOMHU 3
HaBKOJIVIITHIM cepefoBuUIlieM (IPUPOTHMUM, COL{aJIbHMM), HPUITyCKae
JIOLIUIbHY, aKTMBHY, CBiJOMO peryJjiboBaHy ii 3MiHy 1 IlepeTBOopeHH:. B
TICUXOJIOTII JisUIbHICTh ITPUVHATO BU3HAYaTU SIK PeryJIibOBaHy CBiIOMiCTIO
NCUXiYHY 1 PyXOBY aKTMBHICTH JIFOJMHW, BUKJIMKaHY COIiaJIbHO
3HAYYIIVMU MOTUBaMU.

HavBa>wImBilmmM —KOMIIOHEHTOM OyHb-sKOi HisUIBHOCTI, KpiMm
MOTMBY-CIIOHYKaHHs1 [I0 HisUIBHOCTI, € MeTa. B IregaroriuHoMy mpoiieci
MeTa 3BMYAHO 3aa€ThCd 330BHI i BiAIIOBigae CyCHUIBHO-HeOOXimHMM
BuMoraM. llg BiANOBIIHICT [iAVIBHOCTI MAiTeV CyCHUIBHIN KOPWUCTI i
HeoOXigHOCTI € HaVBaXUIMBIIIMM YMHHMUKOM COLHQJIBHOTO PO3BUTKY
IIIKOJISIPa, VIOTO CYCHUIBHOI cripsiMoBaHOCTi. OD'€eKTMBHO IiHHe 3HaAYeHHS
TisTTBHOCTI Tak ke HeoOXxinmHe, 5K i omeparisa mpeamMeTHMM 3MicToM. Tomy
PO3KPWUTTS METW, PO3YMIHHS 11 CYCIIUTBHOI KOPWCTI - OCOONIMBO 3HAUYyIIa
3aj1ayda /1 Imejiarora.

IlpusHaueHHs HaB4YaHHS i BUXOBaHHSA IIOJISITa€ B TOMY, IIIOO
CIIPUIATV OLTVMMAJIBHOMY PO3BUTKY OCOOM 3a JIOIIOMOTOIO YCKJIaJIHEHHS
3amad, Iepexody IIpeIMeTHWX Aill yYHiB Ha OLIBII BUCOKWMITI CTYIiHB,
BKITIOUEHHS B HNUX OUIBII IMIMPOKOIO CIEKTPY BUKOPVICTAHHS
CEeHCOMOTOPHMX, iHTeJIeKTyaJIbHMX, eMOIIiVIHO-BOJIbOBUX IIpolleciB. ITpm
IIbOMY He MO)XKHa 3a0yBaTH, 1110 KOXKHa IIpelIMeTHa i BUMarae HasgBHOCTI
TIO3UTVBHOI MOTMBAllii, Oe3 YOoro BOHO He MOXe HIPMHECTM O0aXaHOTO
edpexTy, BUpPIIITY IIOCTaB/IeHOT 3a1adgi.

OneparriiHa cTopoHa AisJIBHOCTI He BUYEPIYEThCA IPeIMeTHUMU
migmu. ODOB'I3KOBMM KOMIIOHEHTOM il € iHCprMeHTapiI?I, 3a JJOIIOMOT' OO
SIKOTO CKOIOIOThCs TpenmeTHi mii. Lli «iHcTpymMeHTWM» HpenMeTHUX [int
HOCSITh Pi3HI Has3BM (B IICMIXOJIOTII - cItocoOwm, omepariil, B Iemaroriri -
yminasg). HasgsHicTe omeparrini-ymiHe abcomroTHO HeoOxigHa IUIS TOTO,
mo0 pisuteHicTe BinmOystacs, 0e3 HUX HEMOXJIMBO Hi BupimrysaTu
rocrassieHi 3anauvi, Hi ckoroBaTy ripenMetHi fil. o0 mmocaguTt pocinay,
npubpaty KiMHaTy, BUpPIIIMTM MaTeMaTWYHY 3afady, HavcaTu TBip,
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noTpibHO OmepyBaTV LUTMM PSZIOM yMiHb. IM HaBYalOTh, BOHW
dopmyroTecs 1 posBuBalOTbCA B AisutbHOCTI. lle BimOyBaerbcs 1 3a
JIOIIOMOTOIO CIIelliaJIbHMX IIPOoLieciB HaBUYaHH: 1 B CAMOCTIVHIV IisJIbHOCTI
yuHs. HasBHicTE omepariii i yMiHb IOCTaTHBO CWJIBHO IIO3HA4Ya€eThCs He
TUTBKM Ha edpeKTi ITpeMeTHMX i1, ajle i Ha MOTMBAIIil, SIK 1 Ha MOTUBaX
JisUIbHOCTI B IIyloMy. BpockoHasieHHs yMiHB IPMBOAWTE IO YCIIiXy, a
yCIIiX, sIK BiIlOMO, CTMIMYJIIOE TIOTpedy IIpOAOBXeHHs HisUTbHOCTI, iHTepec
10 Hel.

bynp-sika AisibHICTE 3aBepIyeTbes pesysbTaToM. Lle - mokasHmK
PO3BUTKY, 3HaHb, YMiHb 0COOV He TUIBKM JISI OTOUYIOUNMX, ajle i 1 camMoi
ocoOm, 1m0, MalyTp, OUIBII mId Hel 3Hauymo. B  pesymbrarti
MarTepiastizoBaHi IIl, IpenMeTHi Aii, omeparil, 3gi6HOCTI i MOXIIMBOCTI
ocoOm. 3 pe3yspTaTOM 3B's3aHa OIiHKA i caMooOIliHKa ocoOu, il craTyc B
KOJIEKTWUBI.

7.2. Oprasni3anis TexHi4HOI TBOPUYOI Ois/IBHOCTI INIKOJISAPiB B
OCHOBHIVI OCBITHIVI IIIKOJIi i B cycTeMi IO3aIKiJIBHMX
HaBuYaTbHMX 3aKsIaais (ITH3)

7.2.1. YuboBe IpoeKTyBaHHS 3 TEXHOJIOTil K METOI PO3BUTIKY
TeXHi9IHOI TBOPUOCTi

BukopucranHs MeTony ITpOeKTiB y HaBYaHHI IIKOJIAPIiB TeXHOJIOTIT
JI03BOJISIE  IIPaKTUYHO peaylisyBaTV HisUIBHICHWUI IIAXiH, CHPUATH
3aCTOCyBaHHIO 3HaHb i yMiHb, c)OpMOBaHMX y IIpolleci BUBYeHHs Pi3HMX
HaBYaJIbHMX [OUCIMIUIIH Yy4YHIiB 1, IHepHI 3a Bce, OCBITHbOI 00JacTi
«Texwnororis», i iHTerpysarty ix B Irpomeci poboTV Hall IIPOEKTOM.

HisumbHicTs  yuHiB MoOXe OyTM HasBaHa TBOPUOWO, HKINO i
pesyibpTaTOM € IPOMyKT, IO BOJIOfi€ He TUIBKM OO'eKTMBHOIO, aje i
cyO'ekTmBHOIO HOBM3HOIO. IIpm 1pOMy 00'€eKTMBHOIO HOBUM3HOIO
BOJIOMiIOTh INPWHIIMIIOBO HOBi ITPOJYKTM TBOPYOCTi, paHille HeBigoMmi
Haymi i TexHirli. Cy0'eKTMBHOIO HOBM3HOIO XapaKTepPU3yIOThCs IIPOAYKTU
TBOPYOCTi, BifJOMi CyCIJIbCTBY, ajle HOBi, paHillle HeBiOMi I IOHOTO
BUHaXIITHMKA.

Peastizariisi TeMy HaB4aJIbHOTO TBOPYOTO IIPOEKTY YUHIB € IOB'd3aHa
3 MpaKTWYHVM BUKOPWUCTAHHSM IIpUADAHMX paHillle 3HaHb, YMIiHb i
HaBUYOK. B micmxortorii men mmpoliec HOB'43yI0Th 3 IlepeHeCceHHAM 3HaHb.
AJle mepeHeceHHsS 3HaHb He € IPOCTUM HOJATKOM MMHYJIMX 3HaHb i
HOOCBimy 110 pillleHHd HOBUX 3aj7ad. BukopucraHHs 3HaHb HOCUTH

375



IIOIIYKOBUV XapaKTep i €, IIo cyTi, mpraOaHHsIM HOBVMX 3HaHb, OCKUIBKYU B
mporleci pobOTM Hajd, HaBYaJIPHMM IIPOEKTOM YydYeHb BiOKpmBae ix
HeBiJOMi CTOpOHM, B3a€MO3B'SI3KM i BITHOCUHI.

MeronyuHa IIAroTOBKa BUWTeJIs TeXHOJIOTiI IHpM opraHisamil
HaBYaJILHOTO IIPOEKTYBAHHS YYHIB IIPUITYCKaE, IO BiH Mae po3Ouparmcs
B IIMTAHHSX IICMXOJIOrii TBOPYOI AisUIBHOCTI JOPOCIMX 1 AiTeVt, BOIOMITH
MeTofaMM aKTMBi3allii TBOPYOCTi y4YHIB (acomiaTvBHI MeTOOM IIOIIYKY
TeXHIYHMX pillleHb: MeTof KaTaJlory, MeTof, (POKaIbHUX OO'€KTiB, METO
TipJIstHA, BUIIAJKOBOCTEVI, acoIliallii; MeToH, KOHTPOJIBHMX 3alUTaHb,
MeTOJI, «MO3KOBOTO IITypMy» (MO3KOBOI aTaKl), MeTOII MOpPdOIOTridHOTO
aHaJli3y, MeTOof CUHEKTMKM i iH.). Bumrens Texwmosorii mae BomomiTh
IIpUViOMaMy TOIIYKy pillleHHd TeXHiYHMX 3agad, ToOTO cBoepimHMM
TaKTMYIHUM iHCTPYMeHTOM [JId iX BuUpilleHHs. Po3misiHeMo sIK NpuKiiafg
ZledKi 3 HUX. «3MiHM 4mMCiIO AeTasen. 3MiHM posMmipu Hertasteir. 3MiHU
JeTasi. 3MiHM posTallyBaHHS JeTaji. 3MiHM Bujg, pyxy. 3MiHM
arperaTHui cTaH. 3axoBall BcepeluHy - BMHeCUM Ha30BHi. Posmianm -
criontyuart. Pobwu o wactmaax. Kime ximHOM BubMBaroTs. besriepepsHoO -
IlepepmBYacTo. 3pobu Bce HaBIaKW. 3HamIW pillleHHs 3 iHmoil obsacti
3HaHb. 3HaVAM IocepedHMKa. BuxopucTtoByit cwin mpupoau. Ctsopu
cumMeTpifo abo acumerpiro. OOepHM IIKOIY Ha KOPUCTH. 3poOu Harrepe.
Teeprme - TrHyuke. 3amiHmM Matepias. Marepian opHOpimHMIZ -
pisHOpimHMI. 3BopoTHMI 3B'30K. CamooOciyroByBaHHs. [Hoporo -
IIOBI'OBIYHO, JIEIIEBO - He JJOBrOBiYHO. 3MiHM 3a0apBIIeHHS».

OcnoBHa 3ajjaya BUYMTeII INpM  Opradisaiil HaB4aJIbHOrO
IIPOEeKTyBaHH:: TOOWUTVCA MaKCHMaIbHOI CaMOCTIiVIHOCTI IIKOJISApiB mpu
poboTi Ha/l HaBYAIBHUIMM IIPOEKTaMV, IO CIIMPAETHCS Ha 3HAHHS eTalliB
HOIIYKY i pillleHHs IIOCTaBJIeHO]I Iepes, HyM 3aJadi:

nepuiuil eman - OCMUCIIEHHSI MeTH i YMOB 3aBlIaHHS;

Opyeuii eman - 30ip 1 BUBYEHHS HeoOXimHOro Marepialy mist
BUpIIlleHHs] KOHKPETHO cOpMOBaHOI 3a7adi: HpWM IIbOMY He TUIBKM
aHaJI3yIOTbCA HasBHI y IIKOJSPIB 3HaHHS, ajle 1 BCTAHOBJIIOETHCH
HeoOxigHwuit oOcar Hopol iHdopwMmariil, noTpiOHOI I  ycIilIHOrO
BUKOHAHHS y400BOTO MPOEKTY, i IIIAXV 3acBOEHH: IIi€l iHdopmMarril (Ha
ypokax ¢i3vkm, ximii, 6iosorii i T.A4.), Ipy YMTaHHI JOAATKOBOI HayKOBO-
TexHIYHOI JliTepaTypw, IIiJl Yac IIPOBeleHHs eKCKypcil, oprasisariii
KOHCYJIbTALlill, IO ITPOBOIAATHCS BUMTENSIMM, PaxiBIIIMM IIPOMIMCIIOBOCTI,
ciyIbCchKOTOCIIONAaPCHKOrO BUPOOHMIITBA, ITixL yac Oeciy, 3 6GaTbkamm i T.IL.;
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mpemiil eman - TNOLIIYK KOHKPeTHOro pimenH:d 3agadi. OcTaHHIN
BKJTIOYA€: IIO-TIepIlle, PO3pOOKYy 3araJIbHOTO IIPUMHIIMITY il By3Ia,
npwiagy, IIPUCTOCYBaHHS, IIO-Apyre, IIpOBedeHHS HeOoOXimHOro
eKCIIepUMeHTy ISl TepeBipKM BUCYHYTOI ifel; IIO-TpeTe, CTBOPEeHHS
3araJibHOI CTPYKTYpPHOI OJIOK-CXeMM MamrOyTHBOI KOHCTPYKIIil Ha OCHOBI
aHaJIi3y i y3arajbHeHb 3a ITiJICyMKaMU IIpOBe/IeHOro eKCIIepUMeHTY;

uemBepmuil eman - MaTepiajbHe 3[iVICHEHHS TBOPUYOTO 33 yMy;

n'amuil eman - CaMOOITiHKa 1 3aXVICT IIPOEKTY.

AKTVBHa TBOpYa [isSUIbHICTH IIKOJISIPiB BMHMKAE 3a HadABHOCTI
Mi3HaBaJIbHOI abo HpakTM4HOI 3a7adi. TOMy OCHOBOIO II€arori9HOro
KepiBHUIITBAa HaBYaJIbHO-IIPOEKTHOIO [IisUIbHICTIO Y4YHIB € ITOCTaHOBKa
repen HyMM (a0 MigBeIeHHS X 4O CaMOCTITHOTO BMOOpPY) IIOCITiIOBHOTO
pAny TeXHIUHMX i TeXHOJIOTIUHMX 3a/1aY, IO TTOCTYTIOBO yCKIIAIHIOIOThCS,
i HaBYaHHS palliOHAJILHNM CII0cOo0aM iX pilreHHS.

OcHOBHMM 3MicTOM poboTM y4YHIB € po3poOKa, IPOeKTyBaHH:
IIPUCTPOIB, MeXaHi3MiB, TeXHOJIOTIUHMX IIpolecis i iH. [IIg mocsarHeHHS
ycrixy B Ipolleci HaBuaJIbHOTO MPOeKTyBaHHs, IepII 3a Bce, HeOOXigHe
sICHe PpO3yMiHH:A OCHOBHOI MeTU, IO HAOCAraeThbCs IIpW PillleHHi 3amadi,
criocobiB  pillleHHsI OCTaHHBOI, UiTKe BU3HAUEHHS KPUTEPilB OIiHKMU
HPOeKTHOT IisJIbHOCTI.

HapuapHe IIpoeKTyBaHHS HEOOXiIHO IIPOBOANITH, ONVPAIOUYVCh Ha
OpVHLOUINM, OOYMOBJIEHI 3aKOHOMIipHOCTSAMM PO3BUTKY TexHiKM i
TeXHOJIOTi, IIpoLiecy TBOPYOi HisyIbHOCTI.

Iepwum npunyunom € TPUHUMIT BiIIOBIAHOCTI 3MICTy MeTOAVKU
TexHiYHOI TBOPYOCTI  IIKOJSAPIB  3MICTy 1  MeTomuIli  TBOpYO-
KOHCTPYKTOPCBHKOI HisJIBHOCTI JOpOCMX. BUKOHAaHHSA LBOrO IPUHIIUITY
O3HAYa€, III0 OCHOBHMM 3MICTOM poOOTM IIKOJIApiB Mae Oyrtu
MIpOeKTyBaHH, pilteHHsS KOHCTPYKTOPCBHKMUX, TEeXHOJIOTIYHMX,
OopraHi3aIiHMX 3a3a49 B IIPOIleci po3poOKI i MPaKTUIHOTO BUTOTOBJIEHHS
3pasKa TeXHiTHOro 00'eKTa.

Hacmynuum npunyunom € TIpUHINII BiOmoBigHOCTI  3MicTy
HPOEeKTHOI poOOTM Cy4aCHOMY CTaHY PO3BUTKY TEXHOJIOTII, 3aCTOCYBAHHIO
CyJacHMX KOHCTPYKIIVHMX MarepiasiB i MerTomiB ix 0OpoOkm 3
ypaxyBaHHSAM CTaHy MaTepiaJbHOI 0a3u, BMPOOHMYOTO OTOYEHHS IIIKOJIA.

Tpemim npunyunom CJlifi BU3HATV TPUHIIAI BiAmIoBimHOCTI dpopmu
1 3MIiCTy TBOPYOI [IisUILHOCTI IIKOJISAPIB.

Pimenns nourykosoi 3afadi - I1e BUSB JIOAVHU-HOBaTOPa B LIJIOMY,
PO3KPUTTS MIOTO JIOCBijly, 3HaHb, XapaKTepy, Ioro Hamipis i BiguyTTis. B
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KOXKHIV 3a/jayi € KpyIUIIA BiZKpUTTs. B pimmeHHi peayibHIX 33424 BeJIVIKY
porb rpae nepiia dasa pobOTH - Ipoliec 3aCBOEHH: 3afadi, po3yMiHH: i
cyTti. PosyMiHHA 3ajadi, HavIpocTille, ajge OHOYACHO HaVICKJIa/iHiIle
yMiHHS 3 Oe3tidi yMOB i maHuUx - BimiOpatu rorioBHe, a iHINI BiAKMHYTH,
TpuMaTH ix B OyMIli, He BpaxoBymooun ix. PosymiHH: 3anadi - 11e 30BciM He
IIpOCTe 3araM'siTOByBaHHs Bcix 11 ymos. lle 3'scysanHs (3 BUIUIEHHSIM
TOJIOBHOTO), IO HEBiIOMO i B UOMy MOJISATalOTH OOMEXeHHS; Joro He
IloCTa€ B IaHMX; B YOMY BOHM HaIMipHi; B UOMYy, MOXJIMBO, HeBipHi abo
CyIlepeuInBi.

11 3MeHIIIeHHs BIUIMBY IICMXOJIOTiYHOI iHeplii Ha TBOpYy
JisUILHICTH YUYHIB MOXXHA PEeKOMeHAyBaTW Psf BOpPaB 3 PO3BUTKY VBU,
THYYKOCTi i MMCJIeHHS], ITIO IepeMUKaeThes. /I Iboro MoXxHa:

1. PosBuBaTi yMiHHS OaumMTM IIpMXOBaHi BJIACTMBOCTI OO'€KTIB.
Hanpuxiag, SkuMmy sSBHUMM i IPUXOBAaHMMM BJIACTMBOCTSIMU BOJIOIIE
3BUYAVIHMI CipHMK? SIBHi: MOXJIVMBICTH CTBOPEHHS IIOJyM's, BUCOKOL
TeMIlepaTypy, HasgBHICTb IIeBHMX TeOMeTpUYHUX posmipis. o
OpUXOBaHMX MOJKHa BiJHeCTU IUIaByd4iCThb, OTPYVIHICTB, 3MiHY KOJIBOPY i
Baru IIpy 3TOPSIHHI.

2. 3HaxoguUTM HOBE 3acCTOCYyBaHHS BigoMmmM oO'ektam. Tom ke
CipHMK OKpiM 3aIlajleHHsI BOTHIO MOJKHa BUKOPVMCTOBYBAaTHU K pPaxXyHKOBi
TTayIKy, OyaiBeTbHMUY MaTepiar i T.IL.

3. IIpoOysatn mvcaTyt (paHTaCTMYHI PO3MOBI/, Ka3KM!.

4. Ilpunymysatn dpaHTaCTM4YHI SBUINA IIPUPONM, YABIATU COOi
XWUTTS Ha IUIaHeTi 3 HeCHoAiBaHMMM yMoOBaMM (HAIIpMKIIafd, Cvola
TSDKIHHS HallpasjleHa yOik abo Bropy, IuiaHeTa 3 pigkKoro IIOBepxHeIO i
T.IL).

5. PosBuBaTi aconiaTvBHe MucIeHHA. 4 OBOro  MOXKHA
PeKOMeH/TyBaTH BIIPaBY 3i CKJla/[aHHS SKOMOTa OIBIII JJOBrOTO JIAHIIIOXKKA
acoliaTMBHMX 3B'd3KiB, MIX [IBOMa 30BHiI aOCOJIIOTHO He 3B'S3aHUMU
BUpa3aMmu.

YuHiB HeOOXiTHO 03HAVIOMUTH 3 METOAMM IIOIITYKY HOBUX PillleHb:
ippaiioHaTbHMMM  (MO3KOBa aTaka, MeTof, KOHTPOJIBHUX 3aIliTaHb,
CMHeKTMKa 1 iH.), pauioHaTpHMMM  (MOpdOJIOTIYHMIT — aHai3,
dyHKIiOHaIbHO-BapTiCHMIT aHaTi3 1 iH.). IppamiomansHi MeTOmM
OIVIPAIOThC, B OCHOBHOMY, Ha aKTMBi3allifo TBOpYMX 3Hi0OHOCTEN
JIIOIAVHYM, WOTO iHTYyIIlifo, daHTasito, 30i0HicTe mo aHasorinn. Came ToMy
i1 CTUMYJIIOBaHHSI PO3YMOBOI  [HisUIPHOCTI  INKOJISIPiB  MOXKJIVBE
BUKOPUCTaHHS HaM3pO3YMUIIIIOr0 3 HUX - METOIY «MO3KOBOI aTaku»,
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OaxaHo Ha cTazil BMOOpPy 00'ekTa IIpoeKTyBaHH:. BerrbMIT KOpMCHUM Tt
VUHIB BUSBUTBCS O3HAVIOMJIEHHS IIKOJIAPIB 3 METOIOM KOHTPOJIBHVIX
3allMTaHb CBOIO POAy KOPOTKOIO IaM'dTKOIO  BUMHAXiZHMKY i
pauioHai3aTopy, II0ch HiOM «IImaprajiok BMHaxigHWMIITBa». [luraHHS
BUKOPWMCTOBYIOThCA IIpW JOC/I/KeHHI cuTyallii, B sKiyl BUHMK/IAa TexHiuHa
3agayva:

a) sKi IOTpedM € XWUTTEBO BaXJIMBUMM? HOyXXKe BakKIMBUMM?
BOKIVBUMM? DaskaHMMM?

06) saxi mnoTpeOu QyHKIIOHAIBHOI CHUCTEMWU: CIIOXMBa4a?
HiAIpYEMCTBa? 30BHIIIIHBOTO CBITY?

B) fAKi 1OTpeOM Ha KOXHOMY eTaIli iCHYBaHHA BUpPOOy:
MIPOEeKTYBaHH: i JIeTaIFOBaHHs, BiIIpalllOBaHH:, BUTOTOBJIEHHS IeTasIev,
CKJIQJIaHHS, BUIIPOOYBaHHS 1 BiUIarojpkeHHs, oOcTaTouyHa OOpoOKa i
yIIaKoBKa, 30yT, MOHTaX, eKCIUIyaTallisl, TexHiuHe OOCIyroByBaHHS i
OIS ?;

T) sKi BiJOMOCTI MOXHa OTpMMATH, SIKIIO 3afaTy IIiCTh OCHOBHMX
OUTaHb aHaJIi3y TPYIOBUX OIlepallint: 10 MOTpiOHO 3pobuTn? dyomy Iie
HOTpiOHO 3pobwTn? KoM Ile HOTpiOHO 3pobuTM? pHe Ile HOTPiOHO
3pobutn? kMM abo 3a JIOIIOMOIOI0 YOTO Ile Ma€ OyTu 3po0JieHO? SK Iie
3pobuTm?

Il1aH ypoky nj1a 5 xi1acy

Tema: Bubip 06'exTa HaBYaIBHOTO IPOEKTYBAHH.

Liai ypoxy:

HapuasrpHa - cdopMyBatu y y9HIB IIepBMHHI BigoMocTi mpo
€KOJIOT1YHO YNCTi JKeperla eHepril.

PossuBatoua - cdopmyBaTu YuHIiB YMiHHS BeCcTM ecCKi3yBaHHS
HPOCTUX MeXaHi3MiB.

Buxosyroua - dpopMyBaTH yUHIB IparHeHHS IO TBOPYOI pPoOOTH,
aKypaTHOCTi y BUKOHaHHI ITPO€KTHOI'O 3aBJaHHs.

O06'ext poOoTn: MexaHIYHNMI BiTpsK (irparika).

OcHallleHHsI YPOKY: MeXaHiuHi irpalllkyl, BITpsK, 3pa3Ku IPOEKTiB,
CxeMa OpraHisalii IIpOeKTHOT JisyIbHOCTI.

Xio ypoky:

1. Opranizanimamin  MmoMeHT. IlepeBipka roToBHOCTI y4YHIB /0
ypoKy. [HCTpyKTax 3 oXOpoHi mpatii i 3 TexHiKM Oe3rek - 3 XB.

2. becima TIpo €KOJIOTIYHO YMCTi CIIOCOOM OTpVMMAaHHS €Heprii:
BITPOCWIOBI ycTaHOBKM (1I0Ka3 GapBucTMX biroctpartin) - 10 xB.
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3. [Hiastor - obroBopeHH:s Ha TeMy: «BukopwncraHH: eHepril BiTpy B
JIoOMallIHbOMY rocriofgapctsi» - 10-15 xB.

4. 3HamMoOMCTBO Y4YHIB 3 IIPOCTMMM MeXaHi3Maml, MeXaHi4HWMMI
irparkamu - 6 XB.

5. Beigauy iHcTpykTax. Bumaerbca 3aBmaHHS:  po3poduUTH,
CITpOEeKTYBaTV MeXaHiuHy irpalliky, SKy MoO>XHa IIpUBECTV B PyX I'BUHTOM
BiTpsika. MeTa KOHCTPYKIIii - BOHA IIOBMHHA CJIY>KUTHU IPUKPACOIO yA0Ma,
3 Tl JJOIIOMOTOI0 MOXKHA BW3HAUWUTM HampsM i cwiy Birpy. HeobOximmo
3poONTI MaJIIOHOK, ecKi3, IpofgyMaTy MexaHi3M npuBoay (iHnwBigyaIpHa
pobota yusis) - 25-30 xB.

6. KorextnBHe OOroBOpeHHS IIPOEKTiB y4YHIB, aHa/li3 IIPOEKTY.
BuGip xoHCTpYyKIIil - 15 XB.

7. 3aKIIOUHUM iHCTPYKTaX: IIiIBelleHHs IIi[ICYMKiB 3aHSTTS.
IMpuBeneHHs B nOpsAIOK pobounx Mictib - 5-10 xB.

8. [omaIlHe 3aBHaHHS: JOOIIPAITIOBATY KOHCTPYKIIiIO, 0popMUTH
JIMCTOK IIPOEKTY (BUOip i 0OIpyHTOBYBaHHS IIPOEKTY).

9. 3aHeceHHs pe3yJIbTaTiB CIIOCTEpeXXeHb 3a yUHSIMMU B IIaM'SITh
KoMI'foTepa - 5-10 xB.

Ipuxa0 KOIEeKTVBHOTO 0OrOBOPeHH: IIPOEKTiB.

CriouaTky po30OMparoTbCsl HaMCIaOKilIl IIpoeKTw, y4Hi OepyThb
aKTVBHY y9acTb B IX JOpOOIIi, BUMTEb PV IbOMY POOWUTE Bce MOXIIVBE,
o0 aBTOpM IIMX IIPOEKTiB OyJyM TimHO IIpercTaBiieHi i 3 pO3yMiHHSAM
BITHOCMJIVICS 10 3ayBaskeHb CBOIX TOBaPUIIIiB.

ITotiMm po3OuparoTbcs MpoeKTM OUIBIN CWIBHMX VYHIB, B
KOHCTPYKIIil Aelo JofaBajiocsd, [IeIlo CIpollyBajiocd. Y pesysbTaTi
MOXKHa CHpoOeKTyBaTu HacTynHi irpamkn: «Kapycenb», «JliTak»,
«KoBasib». IlpuBenenHst B Aif0 irpalloK 3AiVICHIOETHCS IIO-Pi3HOMY: 3a
paxyHOK BUIKOPUCTaHHS GPUKLIMHMX Ilepefiad, 3a paxyHOK TSIV,
yKpiluleHO! Ha Baly. YUHAM HeOOXiTHO 3pOoOMTHM IIle OAVH IIPOeKT I
OaHKy gaHMX, KpacuBo 0pOPMUTH eCKi3.

BayxmiByM e/IeMeHTOM OpraHi3aliliHO-IIiITOTOBYOro eTaly € BUOip
MaTepiajliB Ul BUIOTOBJIEHHS KOHCTPYKIIi, IUIaHYBaHHS TexXHOJIOTII
BUTOTOBJIEHHS, PO3poOKa TEeXHOJIOTi9HOro Ipollecy, ToOTO po3pobka
TeXHOJIOTIYHMX KapT 3 BUIOTOBJIEHHS [eTajerl BUpPOOiB, Ix CKIafgaHHS;
mipgbip y4YHSAMM IiHCTpyMeHTIB, $Ki 3HaIOOJIATBCS IS BUTOTOBJIEHHS
o0'exra. Ha crazii TexHOJIOriUHOTO eTarly IpPOEKTHOI IisIIBHOCTI y4HIi
BUKOHYIOTb TPYIOBi omeparii BinIosinHO 10 po3pobiieHOro HuMU
TeXHOJIOTIYHOTO IIpOoIlecy, KOPeKTyIoulM, B HeOOXiTHMX BWUIIaJKaX, CBOIO
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OiSUTBHICTD i, KOHTPOJIEM BUWTEIsI 3 TWUM, MO0 HEYXVWIBHO
JOTPVIMYBaJINCS TeXHOJIOTIYHa, TPy I0Ba AUCIIUITIIHA i KyJIbTypa Hparli.

B saxmouHinm wacTMHiI TeXHOJIOTIYHOro eTally Yy4YHi IPOBOIATH
€KOHOMIiUHi pO3paxyHKN: V4YHi BM3HA4YalOThb COOiBapTiCTh BUPOOY,
BapTICTh IIpOBeleHOI pobOTH, BUTpaTU Ha MaTepiayv, elIeKTpOeHepriio,
IIPOBOISTh MapKeTMHIOBI MOCTIKeHHS, BU3HAYAIOTh MOXJIVBI CIIocOOmM
peaizariil Bupo0y.

3aKITIOUHUIL eTall IMPOeKTHOI HisyIbHOCTI YUHIB MOXXHa IIPOBECTU Y
BULJISIII TBOPYOTO 3BiTy, CTPYKTYpa SIKOro MOXKe OyTM TaKOIo:

1) BCTyIIHE CJIOBO BUMTeJIS i MOSCHEHH IIporpaMi 3aHSITTS;

2) mpoBemeHHs 3BiTiB y4YHIB (KOXKHWMII 3BiT BKJIIOYA€ PO3IOBIAb i
IIOKa3 peasli30BaHOro IIPOEKTy (HOKyMeHTalis + BupiO), BiAmosiment Ha
OUTaHHS OIIOHEHTIB, WIeHiB XYypi), Ile CBOEPiITHMI 3aXVICT IIPOEKTiB;

3) BiyTbHUIT OOMIH TyMKaMui;

4) minBenmeHHSA MiICYMKiB ypOKy (aBTOpaM HawmIliKaBilmx pobiT
HPUCBOIOETbCA  3BaHHA «Marvictep - 3omoti  pyku», «Kpammm
MIPOeKTYBaIbHVIK»;

5) pexoMeHpalil IIOAO IIOJIIIIEHHS OpraHizallii IPOeKTHOI
JisUIbHOCTI y4HIB.

IIpn mpen'siBieHHi yYHAMM TIPOEKTHMX 3aBHaHb y dopMi
KOHCTPYKTOPCHKO-TEXHOJIOTIYHMX 3ajlad CJIif] ypaxoByBaTU piBeHb ix
po3BUTKY. AOcoioTHa OLIBIICTE 3 HMX 3[ATHI CKIafgaT i BUpilryBaTH
HeCKJIaIHi 3amaui Ha MOJIETIOBAHHS i  JOKOHCTPYIOBaHHH,
BUKOPMCTOBYIOUM HPU 1IbOMY HaVIIIPOCTIIlli, JIETKO 3acBOOBaHi MeTOIM i
OpUOMIU KOHCTPYIOBaHHS: MeTOJl KOHTPOJIBHUX 3aluTaHb, HPUOMU
obO'emHanHg 1 pos'egHaHHS  OaraToIapoBmX, 0OaraTOIIOBEPXOBUX,
OaraTospycHmx KoHcrpykmi. Cxiragmini B 3acrocyBaHHI 3acobm
(anropuTMiuHMY MeTOx, MeTOoA, POKAIIBHMX 00'€KTIB, IIPUIOMYM aHAJIOTIM i
MIPVCTOCYBaHH:) BaXkde 3acCBOIOIOTHCS INKOISApaMM i TOMYy MOXYThb
BUKOPUCTOBYBATHUCS TOCTaTHBO PiIKO.

7.2.2. Opranisanis TexHiYHOI TBOpPYOi AiATBHOCTI Y4YHIB B
crcTeMi IMo3aINKiJIBHMX HaBYAJIBHMX 3aKJ/IagiB

B YkpaiHi icHyoTh Taki Io3aIlIKiyibHi HapuasibHi 3axiangu (ITH3), B
SIKVIX MOXYTB IIPOXOVTY 3aHATTS 3 TEXHIUHOI TBOPUOCTI:

- pecmryOsikaHcBbKi, oOyacHi i Miceki 1 pavtoHHI cTaHII FOHVIX
texHikis (CIOT), mentpwm Texuiuroi TBopuocti (LITT) miTers;
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- CeKIil TexHIYHOI TBOPYOCTI HpwM OOIacHMX i MICBKMX IIeHTpax
oursaol Teopuocti (LAT), sAKi paHinre HazuBasvics OyaMHKaMy MiOHePiB i
IIKOJIAPIB;

- TypTKM TexHiUHOI TBOPYOCTI B MiCBKMX IIKOJIax, FiMHasisgx i
JTIesX;

- TYPTKM TexHi4HOI TBOPYOCTI B MiKpopaVioHaxX BeJIMKMX MicT i
ceJIMIIax MiCbKOTO TUITy, TPV OYAMHKOBVX KOMiTeTax;

- TYPTKM TeXHIYHOI TBOPYOCTI Ipm KiTyDax B CLIICHKIV MiCIeBOCTi (B
CUIBCBKMX CeJIMIIaXx i cerrax).

ITH3 w™moxe MaTu pi3HI CTPyKTypHi Higpo3[diny, HaIpukiIaz,
Bimim, CeKTopu, CEeKITiT, mmabopatTopii, KabiHeTu, CTY/Iii,
agMiHICTPaTMBHO-TOCIIOAAPCHKI 1 TOIMOMIXKHI HiTpo3aiIn.

®opwma i 3mict BigHOCcHH ITH3 3 710T0 CTPYKTYpHUMM TIiAPO3IiIaMu,
a TakoX VOro CTPYKTYPHUX IiIpo3niIiB MK coboro, BU3HA4Ya€THCS
MOJIOKEHHSM ITpO CTPYKTYPHI IiApO3Aiv, AKi 3aTBeppKye BUIIECTOSIIA
oprasisartis.

PosmisineMO CTPyKTypy yCTaHOBU TexXHIUHOI TBOPYOCTI [iTeVl Ha
npukitani CBepIIOBChKOI CTaHIIIT IOHMX TeXHiKiB JIyraHcpkoi o6s1acTi.

CTpyKTypHy cxeMy Ili€l ycTaHOBU HaBelleHO Ha puc. 7. 1.

SIK BUJTHO 3 HaBeJIeHOI CXeMM, Kepy€e YCTaHOBOO AUPEKTOP, Y AKOro
€ [Ba 3aCTyIHMKM: 3 HaBYaJIbHO-BMXOBHOI 1 ajMiHicTpaTMBHO-
rocIofapchbKol poOoTH.

HagpuansHo-BUIXOBHa pobora BKJIIOYAE MeTOHVYIHIT,
OpraHisallilTHO-MacOBU i CIOPTMBHO-TeXHIYHWUI HAIIPSAMU.

MeToguuumii Bigmisn 3aviMacTbcsl 3a0esmedeHHSIM BUKI/IAIAdiB
HOBUMM i cydacHMMM 3acobamMy BUK/IaJaHHS i HOBUMW MaTepiaamMu
LeHTpaJIbHOI CTaHIll IOHMX TexHIKiB, 3MiVICHIOE KOHTPOJIb 3a YCHiXaMu
Y4HIB, BiIBi/lyBaHOIO HMMMV 3aHATH 1 T.IL.

Opranisanitao-macoBuit  Bigmin 3pivicHioe pobory 3 OGaTbkamu
TiTeVi, IIPOBOOMUTH POOOTY IIOAO MOJIIIIEHHS CTaHy TexHiku Oe3ekn i
IIOXeXXHOI Oe3lekM y HaBYaJbHOMY 3aKilafli, OpTraHi3oBye MeIdudHe
O0CIIyroByBaHHS He TUIBKM B CTiHaX VCTaHOBW, ajle TakKOX Ipu
pOBeieHH] 3ax0fliB 30BHi MOro cTiH. BiH TakoX opraHi3oBye BCAKOIO
pony BWCTaBKM i 3MaraHH:$, y TOMy 4YMCIl i cropTwsHI, 3abesmedye
CYIJIiBCTBO 1 HArOPO KeHH:1 IIePeMOXKIIiB.

CropTMBHO-TeXHIYHUI Bigain opraHi3oBye po3poOKy,
KOHCTPYIOBaHHS 1 BUIOTOBJIEHHsI CHOPTMBHMX 3pasKiB TexHiKM (y ToMmy
uycni i momernen). BiH Takox cxIafae pivHWI KaJleHOAP CHOPTMBHMX
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3MaraHb, 0a3ylodmch Ha aHaJIOTIYHMX KajleHmapsx immmx [IH3,
KOOpAMHYe poOoTy B oMy Hampsami Mix [TH3 pisHoro panry (MiceKmx,
obsracHMX, peciryOyiKaHChKMX).

Meparori4Ha ZaraneHi z0opm

— MPEKTO —
pana AvP F KO MK THEY
—I MeToRMHHMIA EiLBIN |
JACT, QHMPRKTOPRE = JACT, GHPEKTOpE &
wqOOED-EMEOEHDT —-I CRrMAtoOEMK EiRLAIN | ARMIHICTRPATHEHD-
pofoTH x rocAogapck kol poboTH
L| CrnopTHEHO-TeXHIH-
HHI EiLLin
TexHiHHMM By posRHEO-NPHIENaL,- PeMoOHTHI
HanpaAw Hl-’ﬂ:l HanpaAw h'l-al:‘lCTEFlHi
—| KapTuHr-knvt | —|EETETI-1Ka nDEynrl FPYna TexHiHHOrD
oBCYroEYEAHHA
—|.‘5.BTDMDJ1EJ'IH:IBEIHH5|| fexopaTieHa ob-

pobka LepeErHH

A, ;
EiamMogeNoEaHHA
L Mo peniEaHHA

—{PagickoHCTRYIoE. | CRAY LAA MANEOK
TICHOEL | [KoncTpyeanna
MpOrpaMyESHHA opAry

Mo4aTeOE: TexHIHA
He MoLEenkEaHHA

Puc. 7.1. CrpykrypHa cxemMa CBep/JIOBCHKOI CTaHIIil IOHMX TEeXHIiKiB
JIyraHcekoi o6J1.

3acTynHMK JOupekTopa 3  HaB4YaJIbHO-BMXOBHOI  poboTu
OpraHi3oBy€ i KOHTpOJIIO€ HaBUaJIbHy pPOOOTY 3a HOBOMa HaIlpsMaM:
CIIOPTUBHO-TeXHIUHVM 1 XyH0KHBO-ITPUKJIaTHVIM.

CriopTMBHO-TeXHIYHMI HaIIPsIM BKITIOYA€ TaKi CEKITii:

- KapTUHI-KIIy0 (IIpOoeKTyBaHHs, KOHCTPYIOBaHHS i BUTOTOBJIEHHS
aBTOMOOUTIBHOI CITOPTMBHOI MiHITEXHIKM 1 yUacTb B 3MaraHHsiIX);

- aBTOMOJEITIOBaHH:I (BUTOTOBJIEHHS MOZIeJIeVl aBTOMOOLIIB, y ToMy
49Ul i CHOPTUBHMX, Ha BCTAHOBJIEHHS PeKOP/iB IMIBUIKOCTI);

- aBiaMomeroBaHHsA  (IPOeKTyBaHHs,  KOHCTPYIOBaHHS i
BUT'OTOBJICHHSI MOZeJIeVi IUTaHePiB, JITaKiB 1 pakeT pi3HMX KJIACiB, y4acThb B
CTIIOPTVBHMX 3MaTaHHSX i BUCTaBKaX TEXHIYHOI TBOPYOCTI);
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- KOHCTpPyIOBaHHsS IIOOyTOBOI i CHOPTMBHOI pamioamapaTypu,
HaIlpUKIIa/, I CIIOPTUBHMX 3MaraHb «IlojroBaHH: Ha JIMCHUIIb»;

- OCHOBM IporpaMyBaHHs (rypTok «Kopucrysau [IEOM»);

- IIOYaTKOBe TeXHiuHe MOJIe/IIOBaHH:I.

Xym0>XHBO-IIPUKIIATHNI HAIIPAM BK/IIOYae CeKIIii:

- ecTeTMKa TI00yTy (IpOeKTyBaHH:S iHTep'epiB  KWMTIIOBMX
IIpuMillleHb, CepBipOBKa CTOJY, BUTOTOBJIEHHSA IIpMKpac I OyAMHKY,
JIIUIeHHS 3 TIIMHY i ITTacTWIiHY);

- JeKopaTMBHa o00OpoOka MarTepiajiB (4eKaHKa IIO JIVICTOBOMY
MeTajly, XyOOXHs oOpoOKa AepeBuHM, pispOieHHS MO HepeBy, pory i
Kicrri);

- MOIEIIOBAaHHSA i KOHCTPYIOBaHHS OMATY IUIS JISUTbOK (TYPTOK
«OCHOBV BUTOTOBJIEHHSI IIIBEVIHVIX BUPOOiB»).

KoxHa 3 cekminm Mae okpeMuil Kiac, B SIKOMy € HeoOXimHi st
poboTn ycTaTKyBaHHS i IIPUICTOCYBaHHS.

B Micekint craHIil 1oHMX TexHIiKiB M. CBepjIOBCbKa € MexaHiuHa
MariCTepHsl, B SIKill € 30CcepelDKeHUI TOKapHi, ppesepHi, cBepmIMIBHI,
3aTOYHI 1 iHINI BepcTaTu cepemHix TabapwuTiB 1 TOYHOCTI ISt
BUTOTOBJIEHHS HOBrMx (3aBmoBXkm mo 1000 mMm) nerasem. Ha mmx
BepcTaTax MOXHA OOpoOIaTM Taki merast, $K, HaAIPWKIIAZ, MeTasIeBi
OosIBaHKM VIS CeKIIil aBiaMOIeIIOBaHHs, [eTasli BeJIMKOI HOMEeHKIaTypu
Wi KapTuHT-K1yOy. CTBOpeHa i cjIfocapHa MaVICTEpHS, B SKiVI MOXKHa
BUTOTOBJIATY Pi3HI KpimwibHi i iHIN 1wrocki i rHyTI meTanmi it norped
BCIX CeKIIiTL.

151 ToTO, 00 yTpUMYyBaTH OYIiBIIIO, TEPUTOPII0 HaBKPYTY HBOTO i
yCTaTKyBaHHsd B HaJIeXHOMY MOPSAKY, a TakKoX IS MITPUMKMU B
opanesgaTHOMy CTaHi CaHTeXHiKy, OHNaJloBaHHs 1 iHIN HOpucTpoi
XWUTTe3a0e3lleueHHs, B YCTaHOBi IleperbaueHa ciIyXOa, $KOIO Kepye
3acmynnux oupexkmopa 3 aOMinicmpamubBro-zocnodapcvkoi pobomau.

Haspuasnpai 3anarTd y [IH3 «CraHilis 1oHUX TexHiKiB» IIPOBOMSATH
BUCOKOKBaITi(piKOBaHiI BMUK/Iagadi, SIKi MarfOTh BEJIMKMI OCOOVMICTIV JOCBIf,
TeXHIYHOro ITpOeKTyBaHHS 1 CTBOpeHHs 3pas3KiB 1 Mopjernent pisHOI
TeXHIKMI.

o BMKIafampKoi pobOTM IIMPOKO 3aIydaloThCsl CIOPTCMEHMU-
MOJIEJTiCTY, OFeP XVMI JTIOAM, TS SIKMX CTBOPEHHS 3pasKiB TexHiKM abo 1x
MopiesieVl € He TUIBKM CWIBHVM 3axOIUIeHHsSM, ajle, i JIeKoJIv, MeTOI0
XUTTs. Ha 1rpeBesikuit >kasib IefaroriuHmi JOCBil] Y TaK1x HacTaBHMKIB
OTPUMYETBCSL B IIpolieci poborm 3 mitemum. BapiaHT, KoM BuKIamad -
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BEJIVKMV €HTY3iacT y CTBOpPeHHI HOBUMX TeXHiUHWMX IIPUCTPOiB abo
Mozesierl Ma€ IIle i BUINMYy IeJaroridHy OCBiTy, yKpam pimkicHwii, xoda
caMe Iie TTIOEMHAHHS i € HallllepeBaKHIIIIVM.

7.3. OprasxisaIlist BMCTaBOK 3 TeXHi4HOI TBOPYOCTi i omimimiaz
3 TeXHOJIOTii

ITidzomoBxa 0o npoBedenna Bucmabxu

BucraBkit  TexHiUuHOI  TBOpYOCTI  Y4YHIB  HpPOBOOATECS 3
HepiOAWYHICTIO, #AKa BCTAaHOBJIIOETBCS MICBKMM  BIIIUIOM  OCBiTH,
BUXOIAIM 3 (pIHAHCOBMX i OpraHi3allilHMX MOXJIMBOCTEN MiCBKOI OCBIiTH.
3BMYaNHO MEepiOAMYHICTh BUCTABOK MIiCBKOrO pPiBHS cKIazae 2 pasu Ha
piK, a obacHoro - 1 pa3 Ha pik.

1A opranisallii BUCTaBKM HaKa3OM IIO YIIPaBJIiHHIO OCBITOXO
YTBOPIOETHCSI OPTKOMITET i poboyva rpyria.

Ho cxiamy opexomimemy BKIIOUAlOTBCS OCOOV, BiATIOBimaIbHI 3a
IIeBHYy OUTAHKY poOOTM B MYHIIMITaJIBHIN OCBITI i daxiBmi (Hampwkiiazm,
iHcTpyKTOP 3 TexHiKM Oe3rexy, IpoBinHi daxibii i ekoHOMiCTI).

OprkouMireT ckiIazae rpadik pobit, sxi HeoOXimHO BUKOHATM IS
SIKICHOTO IIpOBeleHHSI BUCTaBKM. B KOMITIeTeHIIifo OprKOMiTeTy BXOOWUTH
NpV3HAYeHHS METOOWYHOI KoMicil, pobouol Ipymm i KOMIUIEKTYBaHH:
Xypi.

T'ostoBOIO OprKOMITETY 3BMYANHO IIPU3HAYAETHCS KePiBHMK BTy
ocBiTy a00 opraHisaliii-3acCHOBHMKA.

Memoouuna Komicia CKJIIagaeTbC 3 TOJIOBY 1 HeKIJIBKOX WICHIB.

TI'oao08a komicii IpV3HAYAETHCSI OPTKOMITETOM BUCTABKM. 3BUUATIHO
Ile BUCOKOKBATi(DIKOBAaHWMII METOAWMCT, IO Ma€ IOCTaTHIN JOCBif
IPOBEIEHHS 3aXOiB TaKOro piBH:. 1)1 BUCTaBOK 00JIacHOTO MacITalOy
roJI0Ba MeTOOMYHOI KOMIcil, SK ITpaBWIO, IOBMHEH IIPU3HAYATICS 3 UMCIIa
y4eHVX-MeTOHAVCTIB (He HVDKYe KaHOMaaTa HayK).

YsreHaMy MeTOOMYHOI KOMicCii MOXYTh OyTHM BUCOKOKBasTidpiKOBaHi
BUMTeJI-MeTONVCTY, BUKJIaJadi MefaroridHmx BYy3iB  BiAIIOBiAHOTO
npodimo. He MoxHa 3ajydyaTu B MeTOOMYHY KOMICilO BUMTeJiB, sKi
KepyIoTh poOOTOIO Y4HIB, 0 O€pyTh y4IacTb B Till caMill BUCTaBIIi.

MeTtoayuHa KoMicisl 3alIMa€eTbCs HACTYITHVMY NUTaHHSAMU:

- IPOINOHYE MicClle ITpOBelleHHs BUCTaBKM

- BU3HAYa€ KUIbKICTh pO3/AUTiB BUCTAaBKM (HOMIHAITi)

- BU3HaYa€ KUIBKICTh yYaCHMKIB BUCTaBKN
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- po3cwiIa€ MeTOOWMYHI JIMCTM II0 MICBKMX Bifjijlax OCBITHM, IIIO
OaKaloTh B3ATM y4JacTb Y BUCTaBIIi

- Kepye poboTaMu IIIog0 0POpMIIEHHS BUCTaBKIL.

Poboua epyna cxiagaeTbes 3 0ociO, sKi HeCyTh BifIIOBiMaJIbHICTD 3a
BVMKOHAHHS I1eBHOI HUITHKM pobir (mmupexropu CIOT, mikin, mamOiibmn
KoMITeTeHTHI daxiBri B oOsmacTi opranisamii BMCTaBOK, iHCTPyKTOp 3
TeXHIKU Oesrexs, 3aBiJ1onqVH71 MaviCTepHUMU, 3aBi)1yIOLIVH71
rocrofapcTBOM i T.1.).

WYiienn poOodol rpymnm HeCyTh IIEPCOHAJIBHY BiIIIOBiIa/IbHICTD 3a
dKicHe 1 cBOedacHe BMKOHaHHS [IOPYY€HOIo iM 3aBJaHHs BiJIIOBiTHO
rpadiky mposemeHH: pobiT.

Poboda rpyra miaHye po3MillleHHs eKCIIo3mIlil, 3abe3meuye 1 BciMa
HeoOxigHMMM 3acobaMu (eJIeKTpOeHepris, CTMUCHYTe IIOBITpA i T.IL.),
IIpuVIMa€e €eKCIIOHaTV Ha BidmoBimaibHe 30epiranHHs (g posmmc) i
3a0e3reduye 30epeXeHHS eKCIIOHATIB IIPOTSATOM BCBOIO dHacy poboTu
BVICTaBKI.

Poboua rpyma 3abesredye TakoXX BWMKOHAHHS HOPM TeXHIKM
Oesrnexn i MPOTMIIOXKEXHI 3aXoy, a TaKOX NpuOMpaHHsS HNpUMIileHb
BVICTaBKIA

Kepye pobouoro rpy1ioro rojioBa OprKOMiTeTy.

Bubip micya npobedennn Bucmabxu

11 mpoBeleHHS  BUCTaBKM  BUOMpPAOTh  BeJIMKE  CBiTIIe
OopuMileHHs. 3BUYalHO 1le CIIOPTUBHUMI abo akToBMI 3ajI OCBITHIX
yCTaHOB, B IKVX Ilepei0adeHi BCi BUMOTM caHiTapil i Oe3rexn poBeieHHs
CYCHIJIBHMX 3aXOMiB YUHSIMIL

BucraBka mnoBMHHa MaTW peKJIaMHWUI IIWUT, IO BKasye Ha3By
BUCTaBKM 1 TepMiHM 1i TIIpoBefleHHsd. PexIaMHUII INUT 3BUYAVIHO
BCTaHOBJIIOIOTh 30BHi OY/iBIIi /17151 3arajIbHOTO OIJIAY .

Excriosuriiro BUICTABOK PpO3TaIlOBYIOTh 3a HOMIHAaIIIM,
HaIpuKila/l, aBTOMOJIeII0BaHH:, CYIHOMO/eIIIOBaHH:, aBiaMoyeIloBaHHs,
panioesleKTpOTexHiKa,  CIHOPTMBHE  MOMEIOBAHHS,  MOJAEIIOBAaHH:I
danTacTaHMX TOpucTpoiB i T.A. OKpeMO BUOUISIOTH IIOYATKOBE
MOJIeJIIOBaHHs, B IKOMY OepyThb ydacTb MOJIOIIIII IIKOJISpPI.

Ha BucraBky BigOMparoTh TaKoX i TBOpUi IPOEKTM Y4UHIB, sKi
MIOBVIHHI MiCTUTV HaTyPHY YacTVHY i ITOSICHIOBJILHY 3aIIVICKY.

Ha BucraBni mae OyTm mepembadeHO OKpeMe IIPMMIIIEHHS IS
ceKpeTapiaTy, a TaKOX /I HapaAy XXyPpi 1 anesIsinHoT KOMICii.
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byne xparte, Akmmo Micte, BifgBemeHe I HOMiHaIlilL, Oyme SKMM-
HeOymp umMHOM mHo3HaueHo. Lle moxe OyTi TekcroBa iHdopmarmis abo
mikrorpaMa. HeoOxifgHo mo3HaumTM TakoX i IpMMIIIeHHS mIT Xypi,
Ky 3BepTaTUMYTbCS SIK YYaCHMKM BUCTaBKM, TaK i X KepiBHUKI.

Bci excrioHaTy BUCTaBKM IIOBVMHHI MaTM TaOJIMYKY €QVHOTO 3pasKa,
B SIKiVI BKa3yIOThCS TaKi JIaHi:

- HOMiHalis, B 9Kill pO3IJIgacTbcs JaHU eKCIIOHAT;

- Ha3Bi eKCIIOHATY;

- aBToOp (mpi3BuIlle, iM's, KI1aC);

- Ha3Ba OCBiTHBOI yCTaHOBY;

- KepiBHUK;

- KOpOTKa aHOTallid.

Bubip ckaady xypi i opeanizayia iioeo podbomu.

Ho cxmamy Xypi BUOMparoThCS HaVAOCBiIUEeHIIT MeTOmmcTH, sKi
mobpe 3HAOTh IIporpaMy OcCBiTHBOI oOmacTi «TexHosoris» i yMilOTh
00'eKTMBHO CyOuUTM IIPO AOCTOTHCTBA i HEMOJIiKM IIpefCTaBIIeHMX Ha
BUICTaBKY POOIT.

Ho cxyamy Xypi BMUCTaBOK Bif, MiCIIeBOrO IO MiCBKOTO MacIITaly
3BMYANHO BKJIIOYAlOThCS IIPOBiIHI BUK/Iagadi ycraHOB ocBiTh. [lia
BUCTaBOK oOOjlacHOro 1 pecrnyOiikaHCBKOro MacmTtady HeoOXimHO
3aJlydaT¥l HPOBIIHMX BMKIIaJadiB IeJarorivHMx i TeXHiYHMX BY3iB i
IHCTUTYTIB HigBUIEeHH: KBasTidiKarllil mpariBHMKIB OCBiTH.

He MoXxHa BKIIOWaTM B Xypi BUMTeNiB, fAKi KepyOTb pobOOTOIO
Y4HiB, 1110 Oepe y4acTh y BUCTABII.

2Kypi 3armMaeTbcs TaKMMY BUIaMy poOiT:

- po3po0iste KpUTepil OIiHKM BUCTaBKOBMX PODIT;

- BU3Ha4Ya€ MaKCUMaJIbHY KUIBKICTB OasliB, IO IIPOCTABIIAIOTHCS 3a
KOXXHUV KpUTepin

- OIIOHYE IPY 3aXMUCTi IIPOEKTHMX POOIT;

- OIIiHIOE eKCIIOHATU 3a pO3pobJIeHMMM KpUTepisaMuy;

- HigBOAWTE IMiACYMKW BUCTaBKIL;

- IIpalfoe 3a aresiisamy;

- IIPOBOAWTH HarOPOIKeHHs IepPeMOXIIiB BUCTaBKI;

- CKJIaJla€ 3BiTHY JOKYMEHTAIIiIO I BUILIECTOSIINX OpraHi3alliil.

Kepye poboToro Xypi rosioBa, SKuii IpU3HAYa€TbCI OPTKOMITETOM
IIPOBeJIeHHS BUCTaBKI.

Ocob.4aubocmi npoBedenusa 04imniad 3 mexnooeii

387



Orimmiagy 3 ocBiTHBROI Tastysi «TexHosoris» cTaay DpOBOAUTLCS Y
Bcix perionax VYkpaiam. 3 2001 poky osmiMmiagy IpoBOASATBECS Ha
pecry0ITiKaHCBKOMY PiBHI.

OcHOBHOIO OCOOIMBICTIO OJIiMIIIAZ, € Te, IO BOHa BKIIIOYAE TPU
KOMIIOHEHTH: TEOPETUUIHUN TYP, 3aXUCT TBOPUYOTO IIPOEKTY i IMIPaKTUIHY
poboTy B MaViCTepHVIX.

Ha TeoperwunoMy Typi BM3HAYae€TbCA  CTYIiHb  3HAHHS
TeOPEeTUYHOT0 MaTepially, a Ha IPaKTUIHOMY — BUSIBJISIIOTBCSI HABUUKU i
yMiHHE TIpu 00OpoOui MatepiastiB. TBopumit IIpoekT B  oimMrmazi
IpaKTUYHO HiYMM He BiIpi3HSETBHCS Bill TBOPUOTO IIPOEKTY y BUCTaBKaX
TeXHIYHOI TBOPYOCTI - BiH TaKOX 3aXMIIAEThC aBTOPOM ITepes], Xy pi.

baraTokoMmioHeHTHiCTP B OJTiMITiaZli IO [OIOBHIOE poOOTY
MeTOAMYHOI KOMICIT 1 Xypi.

MeTonyyuHa KOMicis ITOBMHHA TOHATKOBO (II0I0 BMUCTABOK):

- 3amMaTnca po3poOKOIO TeCTOBMX 3aBIaHb;

- BUOpaTV BUpi0 11 BUTOTOBJIEHHS;

- Opatu yuactb B NpuAbaHHI BIANOBIMHMX MaTepiaiiB miIs
BUTOTOBJIEHHS BUPODIB;

- Opatm  yvacTe B 3ale3rledeHHi pobOOUMX MICIb YYaCHMKIB
BiJITTOBi/THVM yCTaTKyBaHH:M 1 iHCTpyMeHTOM.

XKypi mopaTkoBo Mae 3aliMaTucd He TUIBKM OIIHKOIO TBOPYOIO
IpoOeKTy, ajle i TecTOBMX 3aBldaHb, a TaKOX OIIHIOBATU ITPaKTUUIHY
poboTy, SIKy y4acCHMKM OJIIMITiaziyi BUTOTOBJISIIOTH Y IIPUCYTHOCTI Xy pi.

s migsuinmeHHS O00'€KTMBHOCTI OIIHKM IIPAaKTUYHOI YaCTUHM
poboTn mHpwW BUrOTOBIEHHI BWpPOOIB 3 HdepeBUMHM 1 MeTaily Ciif
BVKOPWCTOBYBATH ITa0JIOHNM. SIK IIOKa3ye JIOCBil IIpoBereHHs oJliMiiaj,
mabJIoH" ZIOIIOMArarTh [IOCTaTHBRO HAOYHO IIPOIEMOHCTPYBATU
y4acHVKaM OJIIMITiafyi TIOMVIKV PV BUTOTOBJIEHHI BUpPOOiB i HaBIaku -
IIOCTOTHCTBA.

B poborti Xxypi mo minBemeHHIO HincyMKiB ostimmiamy (ocobimBo
pecryOirikaHcbKoro MaciiraOy) 3arajibHa OIHKA CKIA/IA€TbCI 3 CYM
OITiIHOK 3a KOXHMM 3 TypiB. BHacimimok 1poro misi 3abe3medeHHs
00'eKTMBHOCTI OIIIHKM wWIeHiB Xypi HoBMHHO OyT He MeHm 10 1o
KOXXHIM 3 HOMiHamji. fIK IToKas3aB JIOCBif] ITpOBelleHHs OJIiMITiajl, B IIbOMY
BUIIJIKy HaVIBUIIY i HaVIHVDKYy OL[IHKY WIeHiB )Xypi MO)XHa BiKumaTu i
BUBOIUTY CEPEIHIO OLIHKY TiTbKM 3a 8 OILliHKaMM.

B iHmmomMy poboTa MeTomMYHOI KOMICIT i XXypi cxoxa 3 poOoToI0 IIpm
IpOBeleHH] BUCTaBOK HayKOBO-TeXHIYHOI TBOPYOCTi YUHiB.
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7.4. 3axogm Oe3neKM Ha 3aHATTAX 3 TeXHiYHOI TBOPYOCTi
y HO3aIIKiIbHMX HaBYaIBHMX 3aKJIaax

Ha saHATTSX 3 TeXHiYHOI TBOPYOCTi B MiCcTaX Y4Hi KOHCTPYIOIOTH i
BUTOTOBJISIIOTh HaBYAIbHI IIOCIOHMKM, MoIes, MakeTu, HpwIagy i
amapaTyi pisHOro HIpwsHa4yeHHs. B cUIbCBKiV MicCIIeBOCTI IIpOBOLUTBCA
BeJIKa poboTa Moo CTBOPEeHHs Y4HSIMM 3aco0iB Mas1ol MexaHisarii iy
CUTBCBKOTOCIOAAPCHKOrO  BUPOOHMIITBA: MajslorabapwWTHMX TpPaKTOpiB i
MOTOOJIOKIB, IIpWUIafiB 71 KOHTPOJIIO IKOCTi MPOMyKIIiT i T.11.

He pgmeasgumch Ha COUIBHICTE IICMXOJIOTO-IIEOATOTIUYHMX 3alad,
BUpIIIyBaHMX IIKOJISIpaMM B PIi3HMX TexHIUYHMX CeKIJisx, icToTHi
BIIMIHHOCTI € B 3MICTi 1 CIIPSIMOBaHOCTI X IIPaKTUYHOI HisUIBHOCTI, SIKi
HOJIATAIOTh y TOMY, IO B TexHiuHmX cekiisgx ITH3 yuHi BUroTOBIIAIOTH
OopuriHajpHI BMPOOWM, YacTO CKIAJHINI, HDKX IIporpaMHi, BuMararooui
pisHOMaHITHUX yMiHb. HaBuaHHS 1M yMiHHAM B TeXHIYHMX IypTKax i
CeKIlisix, $K IIpaBWwiIo, KOPOTKOYacHe, HeJOCTaTHLO 3aKpillUleHe Ha
npaxkTuili. Y 3B'$I3Ky 3 IVIM [0 OpraHisaril poOOTM TexHiYHWMX T'ypTKiB,
CTBOPEHHIO yMOB, IIO 3a0e3reuyloTh Oe3leKy Mparlli y9IHIB, CTaBIATHCS
ocobrmBi Bumorn. Kpim Toro, npu KOHCTPYIOBaHHI i Mofe/TIoBaHHi pisHMX
TexHIYHMX BUPOOiB, HeoOximHi 00pobka MaTepiaip Ha pisHUX 0OPOOHMIX
BepcTaTax, TaKi TeXHOJIOTiUHi Iporecu sK: (papOyBaHH:, MOTipyBaHHS,
MasiHHSI, TaJIbBaHiKa i iH.

Iammvu c1oBamwm, KabiHeTw I TBOPYO-KOHCTPYKTOPCHKOL
misreHoCcTi v TTH3 Marore Oytm OLIbIn yHiBepcaslbHMMM, HiX ITOIiOHI
KaOiHeTV, HanpmKiIag, B MiCEKMX IIeHTpax I103aIlIKiTbHOT poOOTL.

7.4.1. 3aranpHi MeToau 3a0e3neueHHs1 Oe3nekn y ITH3

Bermmky posnb 11 cTBOpeHHs OesneyHmx yMoB 3aHATh y ITH3
(migroroBumx,  TpeAMETHMX, CHOPTMBHO-TEXHIYHMX,  BUPOOHUUIO-
TeXHiYHMX i iH.) Tpae HaBYaJIbHO-MaTepiasibHa Oa3a. Sk IIpaBWwIo, 3aHATTS
B TaKMX yCTaHOBaX IIPOXOAATD B CIIEIiaJIbHO BilBeAeHMX MPUMIIIIeHHSIX 3
BIZIIOBIIHMM ycTaTKyBaHHAM. Tak, HalpuKiIaz, IpUMIIeHHs 11 3aHATh
CeKIIiI TexXHIYHOro MOAETIOBaHH:S i KOHCTPYIOBaHHS B HaVBHAIIIIOMY
BapiaHTi Mae cKIagaTHCsA 3 Tpbox KiMHaT. OfHa 3 KiMHAT IIpM3HadeHa
I MexaHiYHOI OOpoOKkmM MatepiaiiB, iHma - mII KoMOiHOBaHOI
MavicTepHi 3 PpydHOi OOpOOKM [epeBMHM, IUIaCTMac 1 MeTaiy,
PpO3paxyHKOBO-TpadidHMX, eJIeKTPOMOHTaXXHIUX ab0 CKIafgaIbHMX POOIT.

389



TyT Xe BCTaHOB/TIOIOTH OHI ab0 IIBi BUTSDKHI ITadw, SIKi BUKOPUCTOBYIOTh
npu ¢apOysaHHi BUMPOOIB i Ix CyIIli, IpUroTyBaHH] MaTMBHMX CyMiITent
IUI OBUTYHIB, poOOTI 3 CMHTETVYHVMMI KJIeIMV Ha OCHOBi €ITOKCHMIHVIX
cMmos1, magHHI.  Tperss KiMHaTta mpwsHadeHa I BUKOHAHHS
eKCIIepUMEHTAJIbHUX poOiT i 30epiraHHS ITOKyMeHTaril Ta TOTOBMUX
Jetasert. B 11i1 ke KiMHaTi MoOXe pO3TalllOBYBaTWCd KOMII'IOTep IS
BVKOHAHHS KOHCTPYKTOPChKO-rpadpidamx pooiT.

IMpumimeHns m1g pobOTV TeXHIYHMX CEKIIiVt ITOBMHHI BiosinaTu
BVMOTaM CaHiTapHO-Tiri€HIiYHMX HOPM, BCTAaHOBJIEHMX I HaBYaJIbHVIX
npumimens [TH3 a Takox Oesrrexm mparii i moxxexxHoi Oesrrexn [82].

YKOMIUIEKTOBYIOTh ~ HpUMIlleHHs I 3aHATh  TBOPYO-
KOHCTPYKTOPCHKOT HisIBHOCTIL TUIBKM munoBum WKIAGHUM
ycmamkyBannam. g pyuHol oOpoOKku MaTepiaiiB, BWKOHaHHS
CKJIaJAJIbHMX, TpadiuHMX 1 eJIeKTPOTeXHIYHMX POOIT BUKOPUCTOBYIOTH
KoMOiHOBaHiI BepcTaky, IO MalOThb IIPUCTOCYBaHHS IS IIBWUIKOL
IMiATOHKM 32 POCTOM Y4HIiB, PeryJIbOBaHe IT0 BUCOTi CUIiHHS.

Poboue wiciie yuHs HOBUMHHe OyTM 3abe3lledeHO KOMIUIEKTOM
IHCTpyMeHTIB iHOVBiAyaJlbHOTO KOPUCTyBaHH:. IHCTpyMeHT 3araJbHOIO
KOPUCTYBaHHs IIOBMHEH 30epiraeTbcs B cremianpHMX madpax. Illadpm
MOXYTb OyTM pi3HOI KOHCTPYKIIil, y TOMy uncii BOyaosaHi abo y Buryrsmi
cTenaxiB. [HCTpyMeHTN B ITadpax IIOBMHHI PO3TAIIOBYBATVCH B II€BHOMY
HopsanaKy i 30epiraeTbcss MOCTiIHO Ha omHOMY 1 ToMmy X Micmi. Ilpn
HNPUCTPOIOBaHHI IONMIE B Imadpax Tpeba HparHyTy, mo0 Oymb-sSKuii
dyTsap abo yxragaHH: 3 6 abo 12 iHcTpyMeHTaMy MOXHa Oyi10 micTaTi,
He 3aCTOCOBYIOUM IiZICTaBOK, ApaOuH abo iHIVIX IPUCTOCYBaHb.

MeOmni i ycratkyBaHHS B Jrabopartopil IToBMHHI OyTM BCTaHOBIIEHI
TaK, MO0 BOHNM He IepelIKoKaaM eBakyanii smoper. Ilwpura
MiHIMaJIBHUX IIPOXOMiB IepemndadaeTbcss He MeHIn 1 M. Poboui cromm i
BUTSDKHI Imady, IIpM3HaYeHi mIg poOOTM, TOBMHHI 3HaXOOWTHCS B
CIIpaBHOMY CTaHi, IIOKPUTi MaTepiajaMy, III0 He 3TOPSIOTh, a IIpu poboTi
3 xiMiYHO aKTMBHUMM pedoBMHaMM (KMUCIOTaMM, JIyramMm i iH.) —
Marepiaylamm, CTIVIKMMM 10 iX fiii, i MmaTn Gopru.

Bci  mabopartopii moBmHHI OyTm  3abe3meueni  3acobamu
TOKeXXOTacCiHHS BiAIIOBIIHO O BCTAHOBJIEHMX HOPM.

PisHOMaHITHICTb 00'€KTiB IIpalli, III0 BUTOTOBJIIETHCA Ha 3aHSITTSIX
TeXHIYHMX T'yPTKiB, i HOB'd3aHe 3 M PiSHOMaHITTS BUMIB IIPaKTUYHOL
IisUIBHOCTI Y4HIB, a TaKOX 4YacTO Pi3HOBIKOBUI CKJIaJl TyPTKiBIIiB
HOpef'dBIJIsA0Th IIIBUINEHI BMMOIM JI0 KepiBHMKa TeXHIYHOIo TypTKa.
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Opmiero 3 HEOIMIHHMX BUMOT [IO 70ro poOOTM € BMMOra 3a0e3IledeHH:
IOBHOTO JOTPMMaHHs IIpaBWl OXOpOHM mpalli yuHiB. Ilepen moyaTkom
3aHATh BiH OCOOWMCTO IIepeBipsi€ CIpaBHICTP B MaviCTEpHi HasBHWX
BepCcTariB, ycTaTKyBaHH:, CBITWIBHUKIB, OCBITJIIOBaJILHOI 1 cWIOBOI
eJleKTpoMepeXi, BUMMKaAUiB i PyOWIbHUKIB IS 3HATTS HAIpPyIM B
eJleKTpoMepeXi, 3a0e3ledeHICTh eNMeKTPUUHMX TAsUTbHWMKIB 1 IHITIMX
eJIeKTpOHArpiBaJIbHMX IIpWiIafdiB 3acobaMm 3axXMCTy Bif, IIoXexi i ix
ejyleKTpobesrexa.

Ha mninmcraBi HOpMaTMBHOI JOKYMeHTallii i HaB4aIbHO-MeTOAVYHOI
JliTepaTypyu KepiBHUK IypTKa CKJIaJa€ HOKIaIHy IHCTPYKIIIO 3 TeXHiKu
Oesrexy i moXxexxHOI Oesmexy I 3 ypaxyBaHHAM cCHeludiky 3aHATH
yuHiB cekuii. B popmaTky 3 HaBermeHa TuIIOBa iHCTPYKIIis 3 TexHIKM
Oesrexn, sika Moxe OyTu pekomennosaHa 1t [TH3. ITicns ysromkenHs 3
TeXHIYHMM iHCIIEKTOPOM Mpalli IHCTPYKIIisl 3aTBePIKY€EThCsI KePiBHUKOM
YCTaHOBM.

KepiBHMK TexHiuHOrO TypTKa 3000B'SI3aHWUIT  CUCTEMAaTUIHO
iHCTpyKTyBaTU IIKOJISAPIB IIIOAO HPpaBWI Oe3eYHOro BUKOHAHHS POOiT i
CTeXWUTU 3a IX CYBOPMM BUKOHAHHSM. Y TYPTKY IOBVHEeH OyTu XXypHall 3
TexHiK Oe3lexy, B IKOMy (PiKCYIOTh IIPOBEIIEHHS BBiIIHOTO i IIEpBMHHOTO
incTpykraxie. OKpeMO B KYpHaJl 3a0uUCyIOTh IIpi3BMINA Yy4HIB,
OOMyIIeHMX [0 BUKOHAHHS CIIeIliayTbHMX pobiT, poboTi Ha BepcTaTax,
TepMOOOpOOKM i T.1I.

JlomiJIEHO BBECTH B TYPTKY poOouy dpopMy ofsry.

3aHATTS B TypTKax IIPOBOAATH TUIBKM Y HPUCYTHOCTI BUKIIajava
abo MaricTpa i mif ix KepiBHuMIITBOM. KepiBHMK IypTka He Mae IIpaBa
3aJIMIIATY IiTeV OHMX HaBiTh Ha He3HaUHWM Jac.

ITiciia 3axiHYeHHS 3aHATH B TypTKax BCi IIpwiadu 1 ycTaTKyBaHH:A
BUIMMKAIOTh, I10)KeXXOHeOe3IleuHi peuoBMHM BWHOCATH 3 IIPUMIIEHb B
CTIellia/TbHO BifiBefeHi MicIis i 30epirafroTs TaM B madax, Mo He 3TOPSIOTh.

Cwumirrg i Bimxomm, mpomacieHi KiHIN, TaHYIpKM, OOTMpaIbHUI
Marepial B IIPUMIIIEHHAX IIPUOMpPAIOTh IICIS KOXXHOTO 3aHATTA. B
3axapallleHVX IIPUMIIIeHHsIX pallfoBaTyl yUHsIM 3a00poHeHO.

B nmpumimenssix sabopartopii 3abopoHeHOo: 3acMmidyBaTm i
3axapamryBaTyi KOPMAOPM 1 IIpoxomy, a TakKoX IIAXogm Ho 3acobiB
ITOXKeXXOTacCiHHs; MUTY HiIJIOTy, CTOJIV, YCTaTKyBaHHs OeH3VIHOM, TacoM i
T. 1., OpuUOMpaTV BUIIAAKOBO IIPOJINTI BOTrHeHeOesIleuHi pinwHM IIpuU
3acBiueHVX NaJIbHMKaX i BKIIIOYeHMX eJleKTpOHarpiBaJIbHVIX IIpMIagax.
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INpvvimenHs a®opartopint Imcias 3aHATE MOXYTb OyTM 3aKpuTi
TUIBKM MiC/IS BiAK/IIOWEHHS BCiX MpaIfIoloumX HMpwiIaiiB, IpMOMpaHHs B
CIelliaJIbHO BiflBelleHe MicIle TOPIOYMX PifyVH, BUHECEHHS 3 IpUMIllleHb
BiZIXOIiB, IIIO 3TOPSIIOTh, 1 CMITTSL.

B mpomeci TeopeTwuHmx 3aHATH Hepeq KepPiBHMKOM TexXHIYHOIO
IypTKa CTOITh 3aJada — HABUYUTWM Y4YHIB IDIaHyBaHHIO poOOTM 3
BUTOTOBJIEHHS AKOrO-HeOynpb BUpoOy 3a KpecJIeHHAMM abo 3a BTUIEHHSIM
BJIaCHOI'O TBOPYOIO 3aJyMy 3 ypaxyBaHHSM BMMOI OXOPOHM IIpalli i
TexHiKV Oe3reKky. YUHi ITOBMHHI WiTKO PO3yMiTH, IO eKcIulyaTalliss abo
3aCTOCYBaHHsS BWIOTOBJIEHOIO HIUMI TeXHi4HOro ob'ekTa Mae OyTwm
Oe3reuHMMM, a IOTO TeXHIYHi IapaMeTp 1 XapaKTepuCTVKa BinmosimaTu
BUMOTaM CUCTeMM cTaHmapTiB Oesmekm mpami. Kpim Toro, omuHmM 3
HaIpsIMiB PO3BUTKY TEXHIUHOI TBOPYOCTi yUHIB MOXe OyTu popMyBaHHS
y IOHUX TexHIKiB yMiHHS parioHaIi3aTOpchKOI [isIbHOCTI B oOJacTi
OXOPOHM IIpalii i TexHiKM Oe3meKm.

7.4.2. 3axony Oe3meKy MpV MexaHidHiV 00poO1i MaTepianis

o poboTy Ha TOKapHOMY, CBEpIVIWIBHOMY, ddpe3epHOMY i iHIIX
BepcTaTax y4Hi JOITyCKaOTHCS TUIBKY ITiC/IS HaBYaHH: i IlepeBipKy 3HaHb
II0 TexHirli Oe3Iteku, BUBUEHHS HeOOXimHWMX HpaBwl i IHCTPyKUin. YuHi
IIOBVHHI IIpOWTV MeOWYHWMII OIIAA 1 3a CTaHOM 3I0poB'ss OyTm
TONYyIIeHVMM abo He JOIyIIeHVIMM A0 JaHOTO BUAYy pobiT.

ITpu poboTi Ha BepcTaTax caMMMM MOXJIMBUMY TpaBMaMM MOXYTb
OyTui TpaBMI PYK YacTMHaMW BepcTarta, o obepTatoThess, abo dpesoro,
ropaska odel BiJJIiTaro4oI0 CTPY’KKOIO i IONajaHHs MWIy B odvi, yaapu
ITafgalovyrM BaHTaXeM, HAMOTYBaHHS Ha AeTaJli, IIJ0 00epTafoThCs, KiHIIiB
04Ty, IO BUIBHO OOBTArOTBCH, aboO BOJIOCCS, IOpaska eJIEKTPUYHUM
CTPYMOM, yAapu HEMIITHO 3aKpillJIeHOIO JIeTaJlIio abo iHCTPyMeHTOM.

ITpu poboTi Ha moxaprux Gepcmamax He MOXXHA HaXVUISTV TOJIOBY
O7M3BKO IO maTpoHa, o obepTaeThesi, abo pobouoro iHcTpyMeHTy. He
MOXHa TIlepefaBaTy a0 IIpuUMaTM IpeIMeTV dUepe3 YacTUHM, IO
o0epTaroThcsl, CHMpaTHCs JIIKTEM Ha BepcTaT, BUMIpSATM 0OpobioBaHy
ZleTasIb Ha ITPAITfOI0YOMY BepCTaTi A0 3yIMHKY, 3yIUHATYU TIOTO IIISIXOM
TaJIbMyBaHHSA MaTpoHa PyKolo abo IHCTPyMeHTOM, BiIXOAWUTM Bif
OpalfOlouoro BepcTaTa, MiATpUMMYBaTM 1 JIOBUTU JeTajli pPyKoIo,
TIOITyCKaTM BUXif, AOBroi CTPY>XXKM, KIIacTM 3aroTiBKM, iHCTpyMeHT Ha

392



BepcrarT. [ mpubvpaHHa CTPY>KKM IOTPiOHO KOPMCTYBATMCS IIiTKaMV
JU1s 3MiTaHHSI, TauykKaMW 3 JIepeB'SHOI0 PyKOATKOO.

Ilpy BuMKHEHHI CTpyMy B Mepexi IIOTpiOHO HOHATKOBO
HaTVCKyBaTV Ha YepBOHY KHOIIKY 1 BMMKHYTM BepcTaT, IJ00 3amobirtu
HecIIofIiBaHOMY VIOTO BMVMKAaHHIO ITpY IToJIadi eJIleKTpOeHeprii.

ITpn poboti na cBepdsusvnux Bepcmamax CBepIIUTUA OTBOPU
HOTPiOHO TUTBKM 3 BMKOPWMCTAHHSM 3aTVCKHMX IIpUCTOCyBaHb. [Ipm
CBepiUIeHHi OTBOpiB AiaMeTpoM 0 6 MM JI03BOJIS€TECS 3aCTOCOBYBaTH
pyuHi stemara abo i 3aTWCKHI IIpUCTOCYBaHHS, He yKpilUIOBaHI Ha
CTOJIi BepCTaTa; IIpU CBePIJIEHHI OTBOPIB [iaMeTpoM Oijibllle 6 MM IeTasib
IIOBVHHA OyTW HamiHO 3aKpiluleHOI0O Ha cToimi Bepcrarta. Ilepen
BMIMKaHHSAM BepcTaTa IIOTPiOHO BUIHSATH KIIIOY 3 ITaTPOHA, IIpaIfioBaTy
o, Ge3 pykasuiib. BcranosiroBaTi abo 3HIMaTW CBepiyla, PO3BEPTKY,
3eHKepy MOXXHa TUIBKM ITicIIsI [IOBHOL 3yIIVHKMY IIIVH/Ie IS BepcTaTa.

ITpn poboti Ha ¢pesepnux Bepcmamax Hepobody dacTuHy pesu
saxumaoTb. HeoOximHO yBaXkHO CTeXWUTM 3a CTaHOM peswu, He
IOIIyCKaTy TPilVH, nojaMaHux 3y0iB i iHmmx medexris. ObpobiroBaHi
HdeTayli TaKoX ITOBMHHI OyTM MIITHO 3aKpilUIEHMMM Ha CTOJIi Bepcrara
JleraTaMun.

BaxwomiBymMm  erremMeHTOM OesmewHOl poboTM  Ha - ppe3epHMX
BepcTaTax € ITpaBWIbHE 3aKpilUTeHHS ¢pes3n: oIpaBKa IS KpiIUIeHH:
dpesm Mae OyTM XOPCTKOI, a IIOBepXHs THi3ma B INNMHAET IId
KOHYCHOTO XBOCTOBVIKa (ppe3sm — dumncTor, Oe3 BMOOIH i IOApPSIIVH.
HeobxigHo cTeXwTy 3a HasBHICTIO i CIIPaBHICTIO OTOPOX IIepefaBaIbHVIX
BaTiB i mapHipie. B mporeci poboTi CTPyXKy, IO YTBOPIOETHCH,
BUAQIAT Tpeba TUIBKM [iepeB'sSIHOI0 MaJIMYKol abo IIeH3JIMKOM
3aBIOBXKM He MeHIr 250 MM

Ha samounux Bepcmamax pobomy npoBodumu Moxe misvku
Buumens!

EnexTpyyna amnaparypa i CIOJIyYHI CTPyMOIIPOBiZIHI IIpMCTpPOL
BepCTaTiB HaAiMHO i30JII0IOTh i XOBalOTh B KOpmHyci Bepcrata abo B
3aKpUTHX madax (KoXKyxax). 30BHIIIHS eJIeKTPOIIPOBOIKa YCTaTKyBaHHI
ITOBMHHAa 6yTV[ 3aXMIIEHOI0 Bill KOpo3il i MexaHiuHOI fiii, a Bci opraHm
yIIpaB/IiHHSA BepcTaToM 3abe3ledeHi HagitHMMM (pikcaTopaMu i sicHUMMI
HazIcaMu.

Mamman i BepcraTi, IO CTBOPIOIOTH IIMYM IIiji 4Wac poOoTw,
IIOBVHHI OyTw oOO/MagHaHMI HNPWUCTPOSIMM 1T YCYHeHHS IIyMy abo
MaKCHMaJIbHO MOXXJIVIBOIO 3HVDKEHHSI VI0rO PiBHS.

393



Ilpn poboti Ha MeTaopi3ayIbHMX BepcTaTaxX Ceprio3Hy HeOesIeKy
4BJIsIE €JIeKTPOTpaBMaTM3M, IO BMHMKA€E B pPe3yJIbTaTi BUITaJKOBOIO
JIOTUKY [0 CTPYMOIIPOBiJHMX 4YacTMH, [JOTUK [I0O MeTaJIeBUX
HeCTPyMOIPOBITHUX YacTUH, sIKi MOXYTb BUSBUTHCS IIifi HaIPYToOIO,
YTBOPEHHS €JIeKTPUYHMX iCKOp, Ayr abo BMCOKOrO HarpiBy erasen
MaIllMH, BCTAHOBJIEHMX Yy BuOyxo- abo  moxeXoHeOe3IedHIIX
OPUMIIIeHHSIX.

Bpaxosyroun crienmdiky poboTit 00po0IIoBaJIbHOTO YCTaTKyBaHHS,
HeoOXiITHO CTEeXWUTM 3a THUM, IIJ00 Hei30Ib0oBaHi CTPYMOIIPOBiAHI YacTHYI
(mHM, KOHTaKTV PyOWIIBHMKIB i 3aIT001KHMKIB, 3aTHCKaYi €JIeKTPUIHX
MammH) OyiIM 3axuINeHi HagilHMMM oropoXkaMmu abo MigHATMMW Ha
BUCOTy, HENOOCTYIIHy IJIf MAOTMKY [0 HuX, abo 3Haxomwmci B
crieliaJIbHUX IIPUMIIEHHsIX; pPyOMIIbHUKY 3axXMIIeHi KoXyxaMu, sKi He
MoxkHa Oys1o © BimkpuTu Oe3 creriaapHMX Kmoui. Hampyra Ha jaMmax
CBITWIBHMKIB  CTAalliOHAPHOIO  MICIIEBOIO  OCBITJIEHHsd, a TaKOX
CBITWIBHMKIB 3araJIbHOTO OCBiTJIeHHsSI IIpV BWCOTI HifBicy Haj, piBHeM
ImiyIoru MeHite 2,5 M Mae OyTv1 He Oistbine 42 B.

Bepcrat HeoOxigHO 3asemsmiTy BinmosinmHO 1o BuMor «[lpaswt
yrnamTyBaHHsg eslekTpoycraHoBok (ITYE)». KoxHa ernekrpoycraHOBKa
IIOBMHHA OyTH 3a0e3redeHa IIoepeKyBaIbHVIMY IUTaKaTaML.

Bci pemonTHI i MOHTaXXHI POOOTHM Ha CTPYMOIIPOBITHMX YacTUHAX
(abo oGy HMX), a TakoX poOOTM IIO IIPMENHAHHIO i Bil'€THAHHIO
IpOTiB B HIOUMX eJIeKTPOYCTaHOBKax HaIpyroio Buile 42 B mosuHHI
BUKOHYBaTHUCs eJleKTpoMoHTepaMyu. He MoXHa BKpydyBaTM B HaTpPOHU
abo BUBepTaTV €JIeKTPWYHI JIaMIM, IO 3HAXOASATRCA IIiI Hampyroro. Bei
poboTM 3 eEeKTPUYHMM CTPYMOM IIPOBOLATH 3 BUKOPUCTAHHSAM
iHgMBimyapHMX 3ac00iB 3axMCTy (PyKaBUUOK, KWJIVIMKIB, OKYJISpPIB i T. I1.).

74.3. 3axomu Oe3meku HOpu IIpPOBedeHHi eJeKTpo- i
pamioMoOHTa>KHMX poOiT

Hebesneka eyleKTpoTexXHIUHMX 1 pajtioTeXHIYHMX poOiT 00yMOBIIeHa
BJIACTVBOCTSIMU BXVBaHMX MaTepialiB, HarpiBaJIbHMX IIpWIa/iB, a TaKOX
3MICTOM y4Y0OBMX 3aHSTh i3 3MIHHMM 1 IIOCTIIHMM €JIeKTPUYHUM
CTPYMOM.

Excruryarariiss  Bcix — eJIeKTpOyCTaHOBOK IIOBMHHA  BifIOBigaTH
BuMmoraM «IIpaBun ymamryBaHHs enekTpoyctaHoBokK (ITYE)». Bci
BHYTpiIIHi i 30BHIIIHI IIOBepXHi IIpWwIagiB HeOOXiAHO cucTEMATVYHO
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OuMIIATH Bifl MWy, 3a00pOHEHO 3aCTOCOBYBaTH AepeB'siHi abo MeTasieBi
AIVKY K JOJIaTKOBUX KOXYXIB JIJIs 3aXVMCTY Bill IPOHMKHEHHS MIVITY.

OcHoBHI mXeperra HeOe3nekm B KabOiHeTax i ymabopartopisix mpm
HPOBeeHH] eJIEKTPOMOHTaXHMX 1 paflioOMOHTaXXKHVX pOOiT:

- JOCIigM, HIO CYHpPOBOIATHCS eJIeKTPOCTATUYHUM PO3PSHIOM,
HarpiBoOM TiJl, iCKpOyTBOpeHHSIM;

- HeIpaBWIbHAa eKCIUIyaTallis eJIeKTpOIIpwIaliB;

- HecIIpaBHa eJIeKTpMYHa IIPOBOJIKa;

- HempaBwIbHa Oy/oBa i eKCIUTyaTallis HarpiBaJIbHIX YCTaHOBOK
i IIevern.

ITepenr mpoBeeHHAM JIOCIIIAIB BUKIIagad Ma€ HPOiHCTPYKTyBaTU
VUHIB IpO 3axomy Oe3leKy, 03HaMOMUTM 3 BJIIACTMBOCTSIMI MaTepiajlis,
IO BUKOPWCTOBYIOTBCS, 1 PO3'SICHUTYM MOXJIVBI JKepesia BUHWMKHEHHS
Hebe3rexy i mpodIaKTUYIHI 3aXOIN.

ITpu excrulyartallii eJeKTpUYHMX MaIMH 1 YyCTaTKyBaHHA B
KabOiHeTax eJIeKTPOTexHIKM i pamioTexHiKM 3a00pOHEHO:

- BUKOPVICTOBYBATY €JIEKTPWYHI >KMBJIsT4i TyMOBi KaOerti i nmutaHrosi
OpOTV 3 IIOIIKOIKEHOIO i30JIAli€I0, IIOTaHMM KOHTaKTOM B MICIISIX
3'eqHaHHS;

- IIOITyCKaTH 3iTKHEHH eJIeKTPWYHMX JPOTIB K MK co0oIo, TaK i 3
MeTaJIOKOHCTPYKITisIMI;

- 3acTocoByBaTVM He KajliOpoBaHi IDUIaBKi BCTaBKu 1 pisHi
3aIT00LKHMKY CaMOPOOHOTO BUTOTOBJIEHHST;

- samamaTyi 0e3 HADIAAY BKIIOYEHWMY B  eJIeKTPOMEPEexy
Harpisa/IbHI IpWIIaay;

- YKpiIUIIoBaTV eJIeKTPUYHI IpOoTH Ha IIBsgxax i iHIIMx MeTareBux
npeaMeTax, IIPOIyCKaTV IOPOTM MiX CTyJIKaMy JBepel, BillaTu IIIo-
HeOyIp Ha OPOTW, POJIVIKY, BUMWVKAdi, IMPOIYCKaTV eJIeKTPUUHI IpoTu
Jepes CTiHM, IeperoponKM i iHII KOHCTPYKIIl 6e3 ycTaHOBKY e00HITOBIIX
TpyOoK, dpapdopoBmx BTYIIOK, 3aB'sI3yBaTVi IPOTV y BY3JIM, 3aKiIelOBaTU
Iarrepom.

7.4.4. 3axony Ge3nexu py IpoBeneHHi dpapOyBaTbHMX POOIT
®PapOysasibHi PoOOTM MOXHA IIPOBOOWUTY MIAbKU Y HPUCYIMHOCINT
Buumens i e 3a HasIBHOCTI BifIIOBIZHO 00JIaHAHOTO POOOYOro MICIIH,

dKe BKJIIOYA€E CIelliaJlbHO BiBedeHy [UId IbOro JIUIAHKY IDIOII,
obnmamHaHy  npumycoBoro  Bewmusayiero.  BeHTwrIAmis — HoBMHHA
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3a0e3reun T B HPOBITPIOBAaHOMY IPWMIIIEHHI UOTMPVMKpaTHWUI OOMiH
HOBITPS IIPOTATOM OJIHi€T TOIVHIL

YuHAM MOXHa IIpalfoBaTM TUIBKM 3 BOHOEMYJIBCITHMMM i
MacJIIHUMM pedoBuHaMu. Cymiwi i posuunHuku Ha ocHobi GeHszoay,
nodiepipnux cmos, OeH3UHY, CKUNUOAPY, AYEMOHY i iHwux
Aezkosaumucmux peuoBun, BuxopucmoByBamu YuHAM KamezopuuHo
3aboponaemoca.

He MoXHa BMKOPUCTOBYBaTM IS CymKM ¢apby IpUCTpoO 3
BIAKPUTVMM HarpiBaJIbHVIMY IIPUCTPOSIMIA

®apbu i po3UMHHMKY MOBUHHI 30epiraTics B MIUTBHO 3aKyIIOpeHin
tapi (6ani). Ha xoxnivt GaHIii Mae Oy Ty BiIoBiHMI HamC 3 BKa3iBKOIO
Marepiaity, Ioro MapKy, BUAY i IIPOIIEHTHOTO 3MiCTy PO3UMHHMKA.

IMpn BupanenHi crapoi Qapbm PpO3UMHHMKOM HeOOXiZHO
IpaloBaTyl B pyKaBUUKax i BUKOPWUCTOBYBATW IIIaTesIb Ha ITOHOBXeHil
pyuti.

Panimte 3abapsiieHy HOBepXHIO MOXHa BUOAISATM i MexaHIYHUM
c11ocoboM, 3a AOIOMOTo0 HakgawyHo! mKipn. ITpu mpomy Tpeba Gepertn
mastplli - NUTidyBaJbHMI IAIlip MOTPiOHO 3aTWCKaTV B CIEHiaIbHOMY
IIPVUCTOCYBaHHi (KOJIOHIKM) 3 PYUKOIO.

Tpusamicte  mepeOyBaHHS  [iTet B TNPUMIIIEHHSIX 3
cBiKomodapboBaHOO MaciIsTHOO papOoi0 He ITOBMHHA IepeBuIIyBaTi 1
roAVHM. B Takmx IpUMIIeHHIX He MOXXHA BUKOPVCTOBYBaTH BIOKPUTWUN
BOTOHb 1 IpalffoBaTy 3 Marepiajslamw, fki mpwm ymapi ogmH o0 onmwH
MOXYTb BUKIMKATW icKpy. B mpumimenHi o0oB'si3koBo 1oBMHHI OyTu
BOTHETACHVKMY, SIIVKN 3 ITICKOM 1 a30ecToBi KOBIIpL.

7.4.5. ITpaBnia Oe3nedHOI eKCIUIyaTanlil MOgeIbHUX IBUTYHIB

EnexTpuuni ABUryHM I Mopeell 3 TOUYKM 30py IIOpasKu
cTpyMoM Oe3reuHi, OCKiJTbKYM BOHM IIPAIfOIOTh IIPYM HU3BKMX HaMpyTax.
IIpore, HeoOXimHO 3aBXIM 3BepTaTM yBary Ha XOpPOIIy i30JIAlLio
IIPOBiIHVKIB (PO3HOCHTW TOAali IDIIOCOBY i MiHycoBy Kitemu). Lle
HeoOXiZHO TOMy IO HAaBiTb HpWM HM3BKII HaIpy3i MOXHa IOCATTU
BEeJIMUMHU CTPyMy, IPU SKOMY MOXJIMBUI CHajlaX CTPYMOIIPOBITHMX
ZIPOTiB.

ITpn poboTi 3 mopIIHEBUMNM OBUTYHaMV BHYTPIllIHBOTO 3TOPSHHS
(OB3) HeoOXigHO IaM'aTaTy, MO HesIKi KOMIIOHeHTV HaJIMBHVIX CyMilIen
MOXYTb OyTW OTpyVHMMM abo MaTy iHIy HIKiIVBY Iil0 IS 30OPOB'S
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monyan. Tak, HanpuwiIag, MopensHi [IB3 mpaioroTs Ha manmsi, sxe
MICTUTD TaKi KOMIIOHEHTV, gK edip, MeTWIOBMUM CIIMpT i iHmi mKinmmsi
U1 300POB'ST KOMIIOHEHT.

Y6aea! MemuaoBun cnupm - ompyma! Tomy obkamky modesvHux
B3 mpeba npobodumu 8 0odbpe npobBimprobanomy npumimgenni. Ilocyo 3
memuaoBum  cnupmom noBumnen 3bepieamuca 6 ceigpi i Oymu
eepmemuunum. Ha nocydi mae o6ymu nanuc «MemuaroBuii cnupm.
OTPYTA!».

Bci KOMITOHEHTM TIIaJIMBHMX CywMilrert ITOBMHHI 30epiratmcst B
MICIISIX, IO BUK/IIOYAIOTh BUIIagkose ix 3acrocyBaHHsA. Ha mocymi
ITOBVMHHA Oy TN eTMKeTKa 3 Ha3BOIO PEUOBMHW, III0 30epiraeThcs B HiMl.

IIpn Oymp-gxmx (He TUIPKM IIpM IIEPIINMX) 3aIlyckKax IBUTyHa
HeoOXiTHO BUKOHYBaTIM HACTYIIHI IpaBIIa:

- Tmepel IepmIMM 3aIlyCKOM [BUI'YHa HeOOXiIHO peTeIbHO
IepeBipUTI HOBITPSHUI TBUHT Ha HaSBHICTH TPIIVH, CKOJIB i rpyOmx
medpeKTiB (eKCIUTyaTallisl ABUTYHA 3 TAKMMM JedeKTaMI HeJOITyCTVMa);

- 3aIlyCK ABUTYHIB IIPOBOAWTH TUIBKM Y IPVCYTHOCTI iHCTpyKTOpa,
BUKJIajava, JJabopaHTa abo OUIBIN JOCBiIUeHOro ToBapwuIIa (3aycKaTu
asuryH ogHoMy 3ABOPOHSIETDHC);

- Ilepef] 3aITyCKOM ABUTYH IIOBMHEH OyTy HaillHO 3aKpilUleHniT Ha
BUITPOOYBaJIbBHOMY CTeHIIi abo Ha Moferi;

- BABOPOHJIETDbCSI xpinuTy ABUTYH 3a KapTep, OCKUIbKM Hpu
LIbOMY MOXKJIVIBa ITOsiBa Ha KOPIIycCi KapTepa TpPillluH i, 0TXe, pyViHyBaHH:
iz, 9ac poOOTV IBUTYHA i PO3JIIT OCKOJIKIB;

- BABOPOHJIETDHCSI 3HaxogMTNCS B IDIOMVHI 00epTaHHS IBUHTA,
60 € BiporimHicTh pyVIHYBaHH: IBMHTA i TpaBMaTU3MY 1IOTO OCKOJIKaML.

HeobxinHo 6eperrit MP/I B MicIIsx, HEIOCTYIIHIX IS iTeTL.

MP]], Ges crioBinpHIOBava (dac ropiHHs — ) BUKOPUCTOBYIOTBCS IS
CTapTOBMX  IPWUCKOpIOBaYiB i  Ilepmmx  CTyIeHiB  Mopesen
OaraTocrynindaTix paker. MP/] i3 crioBiyibHIOBaueM BMKOPUCTOBYIOTHCS
VIl MOZesierl OMHOCTYIIHYATX i BepxHiX CTymeHiB OaraTocTyIiHIaTVIX
paker. Yac ropiHHs croBiIpHIOBaYa BUOWMPAETHCS 3 YMOBU PO3KPUTTS
CUCTeMV HOPSATYHKY MOfIesli y IIOHAVIBUIIIN TOYLl TPpaeKTOPil II0JIbOTY.

1 3amobiraHHS BiOCTpily HpWM CHpallbOBYBaHHI BUIIMOHOTO
sapany MPJIl HeoOxigHO HamiiHO 3akpimmMTM B KOpHyci Momenmi 3a
morioMororo ¢ikcaTopa abo IMUIPHOI MOocagKyM HaBMBaHHIM Ha MP]
IariepoBol CTPiUuKM.
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11 3amobiraHHg BWUTOKY Ta3iB BUKMIHOTO 3apsAmy 1 BigMoBu
CHUCTeMU TIOPATYHKY Moperti, MP/I B Mofens pakeTy BCTaHOBJIIOIOTH 3a
IIOTIOMOTO0 IlepeximHmka abo Kilemp, IIO IIepeKpWMBAiOTh 3a30p MiX
KOPITyCOM ABUIYHA i KOPIIyCcOM MOZeJIi.

Mix BuxkmgHuM 3apsimoM MP]I i maparryTtom (cTpiukoro i T. 11.)
HeoOXimTHO BCTAaHOBUTM IIVDK 3 MaTepialy, IO He 3ropse€, 3aBTOBIIKN He
ment 10 MM

Hopadox sanycky modeaeir 3 MPJ]

BigpisaTtn 3 610Ky 3amaJIbHMKIB OOVH 3allaIbHMK 1 3BUTBHUTI KiHIT
IPOTY Bill, KAPTOHY 1 JIMIIKOI CTPIUKN.

BcraBuTy rosioBky 3anasibHMKa A0 yHopy B KaHast MPI i sakpinTy
IVDKeM 3 CyXoro mamepy abo IyMoBOIro IIIHypa, He HOIyCKalouu
3aMMKAHHS 110r0 KiHITiB.

Ilig’egraTy KiHII 3amanpHMKa A0 KJIeM AVCTAHINHOIO ITyJIbTa
yIIpaB/IiHHSA 3 J)KepeJIoM eJIeKTPUYHOIO KMBJIeHHsl Harpyromo 6 - 12B,
[PV IbOMY KJII0Y Ha ITyJITi Ma€ 3HaXOAUTHMCS B II0JIOKeHHI «BUMKHEHO».

3annyck MPJI  npoBoguTM 3a  JONOMOIOK  AVCTaHIIIVIHOIO
€JIeKTPUYHOrO MYyJIbTa, OCHAIEHOro K/II0YeM i KHOIKOIO 3allycKy, 3
BificTaHi He MeHI 10 M BifI ITyCKOBOTO IPUCTPOIO.

3anyck MP/I mpoBonmty TUTBKM Y cKiTazi Moelti abo Ha cTeH/i Ha
BIIKPUTOMY MaViIaH4VKy (30BHI IIPUMIIIIeHHs).

Y pasi BinMoBu mpm 3amycky mimxommrit o momeni (MPI) me
MeHIIle HiXX Jyepe3 1 XBUIVHY.

Moperi paker MOBMHHI OyTM IlepeBipeHi Ha CTIVIKICTB IIOJIBOTY.
Ycranosky MP]I B Mofiesib IIpOBOOUTY Ha CTapTOBOMY MawaHuMKy. st
KOHTpOJIO cKiIamanHd MP], eHTpy Barm i CTiVIKOCTi ITOJIOTY MOl
HeoOxigHO BUKOpvicTOBYyBaTH MakeTt MP/I.

Moperi pakeT 3amyckaTy 3 ITyCKOBOTO IIPUCTPOIO, OCHAIIIEHOI'O
HaIIpaBJIgIouMM CTPIVDKHeM 3aBHoBXKM He MeHIn 1000 mu i BigOuBauem
HOJIyM'sl y BUITIANI MeTasleBol IUTacTuHM po3MipoM He MeHIrt 100x100 mm
Bimxvennsa crpvoxes Bim BepTwKayi - He Oibm 30°. Bepxwin KiHelrs
CTPWKHS MYCKOBOIO IPUCTPOIO MOBWMHEH 3HaxonuTuca He Hipkde 1500
MM Bif, piBHS 3eMIi (117151 3a1100iraHHs TpaBM ouerr).

MangaHumk Ui 3allycKy Mofeslell pakeT B pagiyci 1 M Bifg
IIyCKOBOTO IIPUCTPOIO Mae OyTwm oumimeHWMi Bim cyxol TpaBm i iHImmx
JIErKO3aIMMUCTVIX MaTepiasliB.

3amyck Mopesien OiTsM A0 16 pokiB IIpOBOAUTM Min KepiBHUIITBOM
iHCTpyKTOpa.
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HE OOITYCKAETDBCH: cBepmmTit OTBOPW, POOWTM Ipociukm i
Hanpism B obomonni MPJ, minransgtm piamerp MPJ  3aumctkoro
000JI0HKM HaKHauHMM MallepoM i iHmmmut 3acobamus;

- poscHapsmxatu MPJI, poscBepmIoBaTi COIUIO, 3apsl TBEPIOTro
IajivBa i CIIOBIJIBHIOBAY;

- mpamoBatu 3 MP/I i 30epiratv 1x moG/m3y BiZKpPWTOIO BOTHIO i
HarpiBaJIbHVIX ITpWIaliB;

- BukopucroByBaTt MPJ] 3 MexaHIUHVMM IIOIIKOIDKEHHAMU Y
BULJIS TPIillIVH, Hazpi3iB, BM'SITMH i 3/10MiB Ha 0OOJIOHIN, a TaKOX ITiciIst
raginag MP]I Ha TBepay mincraBKy 3 BucoTv Oitbie 1 M.

B 3aBoncekinn ymakosri MPII Gepertm B cyxmx IIpOBITPIOBaHMX
OpuUMIIIIeHHSAX, Ha cTejlaXax IIpu Temrepartypi Big - 40 mo + 40 °3 Ha
BifICTaHi Bifl oNaJIIOBaJIbHMX IIpWwIadiB He MeHII 1 M.

MPJ] B po3nakoBaHOMY BUIJIsIII Oeperrv B  OHAIIOBAaHOMY
npumineHHi mpu temreparypi 25+10°C i BiTHOCHIV BOTKOCTi IIOBIiTps He
OipImIe 65 %.

IMicis TpaHCTIOpTYBaHHS 1 30epiraHHs PV MiHYCOBil TeMIIepaTypi
3aBOACHKY ymnakoBKy MPJ] poskpuBaTu B HpUMIllleHHI 3 IUIIOCOBOO
TeMIIepaTypoIO He MeHIIle HixX Yepe3 2 TOMVHIL.

3uuujenna nebuxopucmanux MPI npobodumuca sanypenuam ix y 600y
Ha 24 200uHuU.

7.4.6. IIpoTHUIIOXKEXXHMIT PeXXUM B TEXHITYHMX IypTKax i ceKIIisix
ITH3

ITpoTumoxeXXHUM peXuM B TexHiUHMx TypTkax i cexuisx ITH3
BKJTIOYAa€ PO3pOOKYy edeKTMBHMX, €KOHOMIYHO MOIUTBHMX 1 TexXHI9HO
oOrpyHTOBaHMX CITIOCODIB i 3ac00iB IOIepekeHHs TIOXeX, BUpPOOIeHH:
3aXOfiB, IIO 3aII00iratoTh PO3MOBCIOKEHHIO BUHMKIIO! TIOXKEXi i 3axomiB
MO0 11 JTIKBiTAITiI.

BinmosimanbHicTh 3a opranisaniito 3axoliB IIOKeXHOI Oe3lexy, 3a
OOTPVIMaHHSA MPOTUIIOXKEXHOTO PEXNMY, IO BVMara€Tbcad B yI0OBOMY
3aKjaji, 3a CBO€YaCcHe BMKOHAHHS  IIPOTUIIOXKEXHMX  3aXOZiB,
posnopskeHb epXHoXeXHamIsaAy, 3a CIpaBHUM 3MICT ITOXKeXHOI
TexHiKM 1 ycTaTKyBaHHS ITOKJIafleHo Ha KepiBHuKa [TH3.

Koxuvm mpanisauk ITH3 3000B's13aHmMiI: 9iTKO 3HATM i CyBOpO
BUKOHYBaTWM BCTaHOBJIEHI ITpaBiUla IIOXKeXHOI Oes3lexy, He AOIyCKaTu
Oif, SKi MOXYTb IIPMBECTM OO IOXexXi abo 3aropsHHS; TpUMaTu B
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CIIpaBHOCTI IIepBMHHI 3aco0M TIOXeXOoraciHHi; y pasi BUHWMKHeHH:
MOXeXi BUKJIMKATM IOXeXHY KOMaH/y i OJHOYacHO IpUCTyHaTH 10
JIKBifaIiii moXxesxi HassBHMMUM CUJIaMM i 3acobamMu.

Kepisaux IIH3 opranizoBye BuBUeHHS i BMKOHaHHA [IpaBuit
IIOKeXXHOI Oe3leky, IIpu3HaYae BiOIIOBiTaJIbHMX 3a ITOXeXHY Oe3IeKy
KabiHeTiB i ;TabopaTopivi, 3aTBep/Kye IUTaH eBaKyallil JIFofelt i MaiHa Ha
BUIIAZIOK TIOXeXi, 3abe3medye Ix pobOOTy BiOmoBimHO mo m;ifoumx
I10JIOKeHb, BCTAHOBJIIOE Y BCiX IIPUMIIIIEHHSX CyBOPUV IIPOTUITOXKEXHMI
PeXmM 1 IIOCTiIIHO KOHTPOJIIOE HaViCyBOpillle JIOTPpVMaHHS VIOrO BCiMa
MIpaLoUVMK YUIHSAMY; IIepiofgdHO IepeBipsie cTaH MOXXeXHOI be3rexkn
yCTaHOBY, HasABHICTh i1 CHpaBHICTP TexHIUYHMX 3acobiB OopoTsbmM 3
Ioke>kaMyr; 3a0e3redye depryBaHH:, OpraHi3oBye IIPOBeIEeHH: 3aH:STh 3
IIOXKEXKHOT Oe3IIeK 3 YUHIMIAL

)11 BCTaHOBJIEHHS IPOTUIIOKEXKHOIO PeXUMy B KOXHOMY
npuMimenHi (kabineri, yabopatopil, MmavictepHmx i iHmmMX 00'eKTax)
IIOBMHHI OyTV IIpoTMIIOXeXHi iHCTpyKmii. B 1mx iHcTpyKIisix moTpibHO
HepenOayunT: CIelliajibHi 3axOody I OKpeMUX IIPOIIeciB, SIKi MOXYTb
BUKIIMKATU TIOKEXY, IOpSOoK 1 HopMmm 30epiraHHA mHOXeXo- i
BIOyXOHeOe3IIeYHIIX PEYoBUH 1 MaTepiasliB; BUMOIM II0 IIPUOMpaHHIO i
OUMILIEHHIO IIpUMIIlIeHb Bifj IIpoMacjleHMX KiHIB 1 IHIMX TOproYmX
MarepiaJtiB; OOOB'SI3KM BuUMTelNiB, JjabopaHTiB, MavicTpiB, y4HIB HpuU
BUHMKHeHHI IIo)XeXi (IIpaBwila BUKIVKY II0XKeXXKHOI KOMaHAM, HOPSIOK
BIKIIOYeHHS  eJIeKTpOyCTaTKyBaHHd 1  BeHTWIALil,  IpaBwia
3aCTOCyBaHHsS 3aco0iB IIOXKeXXOraciHHS, IIOpSIOK eBaKyallii JIofer,
MaTepiajliB i MaTepiaJlbHMX IIIHHOCTeV, IIOCIIOBHICTh OIIAmy i
HpVBelleHHs B Oe3lIeuYHNIT CTaH KOHKPETHOTro HpuMilleHHs). IHcTpyKiil
BUBIIIYIOTh Ha BUOHOMY Micii. B mpumimenHi MmaroTe OyTm Takox
TabJIMYKY 3 TIpi3BUIaMM OCi0, BiIIIOBiHaIbHIMX 3a IIOXKEXHY Oe3IIeKy.

Bci yumi moBuHHI 3HaTM 1 HeyXWIBHO BUKOHYBaTM BUMOIM
iHcTpyknint. 3 mieto Meroro KepiBHuK ITH3 BcraHOBIIOE MOPSAIOK
HpoBe[leHHs IHCTpyKTaxXiB.

IMicia 3akiHYeHHSI IHCTPYKTa)Ky IPOBOAWMTECS IepeBipkKa 3HaHb 1
HaBUYOK, OTPMMaHMX TUMM, XTO iIHCTPYKTYEThCS.

BigmosimanpHICTE 3a HPOTVITOXEXHWU CcTaH KaOiHeTiB,
jlaboparopin, CcKIaniB, MavcrepeHb i1 iHImMx 00'ekTiB, a TakoX 3a
CBO€UacHe BUKOHAHHSA B HMX ITPOTUIIOXKEXHOTO PeXMMY IIOK/IagaeThbCs
HakasoM KepiBHMKa [IH3 Ha kepiBHUKIB T'ypTKiB i CeKIliff, a TaKoxX
MeToaycTa abo 3aBiMyl0vuoro yI00BOIO YacTMHOIO 1 T./I.
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B wiacax, mavictepHmx i Kopwaopax BCi ITpoxoiy, eBaKyalliliHi
BUXOOW, TaMOypw, cxody, MOCTymM [0 MarepiaaiB, 3acobiB
ITOXKeXKOTaciHHA, 3acobiB 3B'A3Ky 1 IIOKEXXHOI CHUTHaIi3allil 3aBXau
roByHHI Oyt BUtbHMMMK. Ha cxomoBux wiitkax OyziBers 3abopoHeHO
BJIAIITOBYBaTM Poboui i CKIafchkki IIpMMIIIEHHS, BCTAHOBJIIOBATH
yCTaTKyBaHHsI, IlepelIKoKalode IepecyBaHHIO JIIOfel.

3abopoHeHO OOKIIeroBaTM Kilacw Immasiepammu, dpapOysaTu cTiHmM i
crenti MacisIHMMM i HiTpodpapOamy, BCTaHOBIIIOBATHM Ha BiKHax y400BUIX
IpuMillleHb TpaTy; HpoKIafaTi TpyOompoBoay I TPaHCIOPTYBaHHS
BIOYXOHeOe3IIeyHX pevoBMH (rasis) yepe3s 11oOyToBi i agMiHicTpaTHMBHO-
TOCIIOAPChKi IIPUMIINIEHHS; BUKOHYBaTM BMpPOOHWMYI omeparil Ha
HeCIIpaBHOMY yCTaTKyBaHHI; eKCIUTyaTyBaTV HarpiBajbHi HOpwIamu,
OKpIM CHCTeM IIeHTPaJIbHOTO i IIOBITPSHOIO OIla/IFOBaHHSL.

B mpuminieHHsIX J03B0JIEHO 3aCTOCOBYBaTH CUCTeMM IOBITPSIHOTO,
BOZSTHOTO, TIAPOBOTO OITAJIFOBAHHSA (OCTAaHHE 3a BUHATKOM BUIIAOKiB, KON
B poOOTi 3HaxOmAThCS JIYXKHI MeTamy, KapOigy Merasis, agioMiHieBa
nyapa i T. 1., TOOTO pedoBMHM, 3iTKHEHHs SKMUX 3 BOIOIO abo BOISHUM
IapoM MOXe IpMBeCTM [0 caMmo3aliMaHH:). TeMmIepaTypa Ha HOBepXHi
HarpiBaJIbHUX IIpwiIajJiB He HoBMHHa IepepumnysaTy 80% 3HadyeHHS
TeMIlepaTypu caMo3aVIMaHHs B IIpUMIillleHHi, Je 3HaXOIATbCd TOpIoYi
peuosuHmM. [ToBepxHi HarpiBaIbHMX OpWIaAiB HEOOXITHO CUICTEMATIIHO
OouMINaTH BifJ WY i iHINNMX BiAKIIaIeHb.

Bumorn moxkexxHol Oesmexy Ipyu 30epiraHHi roploYMx pedoBUH
BU3HAYAIOTh IX IIOXKeXoHeOesmeuHi BiactmBocTi. Ilpm 30epiramni
pedoBMH i MaTepiasliB HeOOXiTHO CyBOPO IOTPUMYBATMCS BCTAaHOBJIIEHOTO
HOpsiIKY cyMicHocTi. Bormenebesmeuni pinmam Tpeba 30epiratm B
NpUMIIIIeHHSIX, 1110 He 3TOPSIOTh i 400pe BeHTIIbOBaHIX.

3a00poHEeHO MICTUTHM JIETKO3aIMWCTI PiOVHM 3 TeMIlepaTyporo
cnajlaxy mapiB 28 °3 i HwkKYe B MigBaJIbHMX 1 HaIliBIigBaJIbHUIX
NpVMIIIeHHsIX. 3arac X MaTepiaiiB Ha pobodoMy MicIi He IIOBVMHEH
IepeBUIlyBaT IIOTpebmu pobodoro mHs, ajle He Oiible 2 JI Ha OHHY
JIOAVMHY. 3a/MIIaTy BKasaHi MaTepiai B MaVICTepHUX MicjId pobOTH He
MOXKHa.

Ockiteknt MacisiHi  dapbm, omidwm, makm, XTei CcXWIbPHI A0
caMo3aropsiHHs, ix Tpeba 30epiraTm B i30JIbOBAaHOMY IIPVMIIIIEHHI.
MicTkocTi 3 pigvHaMM ciif, BigkpuBaTy OesrocepeHbo Ieper poboTor
Ha HeTpMBaJIUI Yac i IlepeyMBaTyl IX 30BHi MaViCTepHi, 3 BUKOPUCTaHHIM
crieliaJIbHVX IIPUCTOCYBaHb.
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IMpu mpoBeeHHI TMMYACOBMX POOIT, IOB'SI3aHNX 3 BUKOPUCTaHHSIM
BIAKPUTOTO BOTHIO, CHeIiaJibHMM HakasoM Ito ITH3 orosmomryrors ocib,
JIONyIIeHX A0 I1X HpOBefeHHs, BU3HAYaloTh IOPSAJIOK ITpOBelleHHS 3
HVIMU ITOXKEXXHO-TEXHIYHOTO MiHIMyMY i CITOCiO BUKOHAHHS caMMX PoOiT.
ITpamoBaty 3 BITKpUTUM BOTHEM YUYHSM CYyBOPO 3a00pOHEHO.

Yeprosum  3000B'si3aHMVI  IIepeBipWTM  HaASBHICTH  3aco0iB
MOXKeXXOraciHHs; ITPOKOHTPOJIIOBATM, YU BiIbHI eBakyallillHi Buxoau,
cxony, KOPUIOPM 3araJbHOrO KOPWUCTYBaHHS 1 MIAXOAM MO 3aco0iB
TIOXKeXKOTaciHHs, CTaH €JIeKTPOITPOBOIKN i BUMKHEHHS
eJIeKTpOHarpiBaJIbHIX IIpWIaiB.

VY pasi BUHWKHeHHS ITOXeXi abo 3aropsiHHS HeoOXigHO HeravHO
BUKJIMKATU TTOXeXHY KOMaHJy i AiTV BiIIOBiIHO /10 IUIaHy eBaKyarlil
JIIOfIeVI, OpraHi3yBaTy raciHHs HoXexi 3acobamu, 1110 € B HasgBHOCTI. ITicis
3aKiHUeHHs dYepryBaHHS 4YeproBui IO YCTaHOBI IOBMHEH IIle pas3
HepeBipUTH MPOTUIIOKEXHUN CTaH IIPUMIIIeHb, BXWUTM 3aXOMiB IIOAO0
YCYHEeHHs BUSABJIEHWX HeNOJIKiB, MHepellaTv 3acTylalodoMy 4YeproBOMY
KOMIUTeKT KJIIOUiB Biff [Bepeyl eBaKyallilHMX BUXOMiB, iHdopmyBaTu
aZMiHiCTpallifo IIpo HOPYIIIeHHS ITPOTUIIOXKEXHOTO PeXUMY .

Y TIH3 wmae OyTM BCTaHOBIIEHWUV IIOPSIOK 3aKpPWTTS IICIIA
3aKiHUeHHS pobOTM, a TaKOX Ha BMUXigHi i cBaTKOBi mHIi. IlpmmimenHs
CJTif, 3aKpMBaTM 1 34aBaTV I OXOPOHY JIMIIE Mic/Is TOro, gK Oyme
OIJITHYTO OyMAiBII0 i BCTaHOBJIEHO BiFICYTHICTH 3arpo3u BUHUKHEHHS
roxexi. PesysibTaTyt epeBipku OBMHHI OyTHM 3aHeCeHNIT B CIIeIiaJIbHUN
XypHaJl.

IMoBcsaxmeHHMIT KOHTPOJIb 3a [OOTPUMMAHHAM IIPOTUIIOXKEKHOIO
pexmmy y ITH3 3000B's13aHa 3miricHIOBaTM aAMiHICTpallis, IpalliBHUKNU
IIOKEXXHOI OXOPOHW, BYMTENI, MaVICTpa, JJabopaHTy, Ha SKMX IIOKIIafeHa
BiZIIIOBITJIBPHICTE 3a IIPOTUIIOKEXHMUI CTaH IIABIZOMYMX IM KiIacis,
staboparopint, KabiHeriB, MavicTepeHb. Ocobu, BMHHI B IIOpYIIEHHI
IIpaBWI TIOXXeXKHOI Oe3rexy abo B HeBMKOHAHH] IIPOTUITOXKEXXHVIX 3aXO/iB,
3aJIe)XHO Bifl XapaKTepy MHOpYIIeHb i BaXXKOCTi HaC/IIKiB MOXYTb OyTu
mijyTaHi 3axomaM agMiHicTpaTBHOI a00 KpMMiHAJIBHOL BiITOBiHaIBHOCTI 1
BiIIIIKOIYBaHHIO 3aIIOiSTHOTO 30UTKY.

ITpumMineHHs 11 MpOBeieHHs 3aHATh 3 TBOPYO-KOHCTPYKTOPCHKOT
IisSUTBHOCTI IIpeJICTaBIISIOTh 3HAYHY IIOXKEXHY HeDOe3IeKy y 3B'SI3Ky 3 TIM,
IO IPY BUTOTOBJIEHHI Y4YHSAMM PisHMX BuUpoOiB, Mopesier, irparrox
3aCTOCOBYIOTH He TUIBKM MaTepiaiy, 110 3TOPSIIOTh, ajle i JIeTKO3aMMCTi, a
TaKOX rOpIoYi piiyiHM, XiMiuHi pedoBMHM, eJIeKTpOHAarpiBasIbHi IpIagn.
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Tomy pmami npuMimeHHs HeoOxigHO posmimyBaT B Oymisisax,
mobymoBaHMX 3 KOHCTPYKIIiVI, IO He 3ropsroTb. He pexkomeHmyeTbcs
HPOBOIWUTY 3aHATTA IYPTKiB TeXHIYHOI TBOPUYOCTI Ha APYyTMX IIoBepXax i B
HiIBaJIbHMX IIpUMilieHHsX. PaMy y BikHax OBMHHI BIJIBHO BiIKpMBaTNCA
Ha30BHI, Ha HX He MOXKHa BCTaHOBJIIOBATU IPaTU.

3amac MaTepiajly y OpUMIIIEHHAX TYpPTKiB He IIOBUHEH
HepeBUIIyBaT KUIbKOCTI, 110 BUMAaraeThcs I MPOBeAeHHs 3aHATh Ha
onVH AeHb. He MoXxHa cyImmTy 3aroTiBKu i JepeBuHY Ha OIlaIFoBaJIbHMX
npwiagax, a TakKoX d¢apOysaTt Bupobu HiTpodapbamm B caMmx
OpUMIIIeHHsIX TYpTKiB. B mpuminleHHi He MOXHa TakKOX 3allpaBJIsTV
aBia- 1 aBTOMOJIeIi JIETKO3aMIMUCTVIMU PilMHAMM 1 CIIOps/KaTu pakeTu
HipOTexXHIYHVIMI CKiTagaMu. Bci mi poboTi BUKOHYIOTh Ha BiIKPUTOMY
HOBITpi HizT 0060B'AI3KOBUIM KOHTpOJIEM KepiBHMKaA T'ypTKa.

Hepinko mis  pisHMX BUpPOOIB BUKOPUCTOBYIOTH TOJIIMEpPHIi
MaTepiajy Taki, sSIK HOJCTUPOJI, MiHOIUIACT, IIiHonoiyperaH i iH. Tt i
CTpPyXKa Bif, HWUX IIpeICTaBIsI€ IIOBUINEHY IIOXKeXHY Hebe3IeKy,
OCKUIBKM BOHM CHaJIaXYIOThb BiJ, HM3bKOTEeMIIepaTypHOIO [IXepesa
Terwioru. KpiM Toro, mpu 3ropsiHHIi 1Ii MaTepiajlv BUAUISIOTb OTPYVIHI
pevosmHm. [Ticirs 3aBepIieHHs BuIesrajaHux poOiT Bimxomw Bimpasy X
BUJIQJIAIOTh, He JIOIyCKaouM 1X CKyITYeHH:s, i TUIbKM TOAi HPUCTYIaroTh
00 HOOAJIBIIOT TisyTLHOCTI.

B mpormeci poboty B rypTkax 3a00pOHSETBCS BUKOPVCTOBYBaTH
CWIbHI OKMCIIOBAadi, a TaKOXX PEeUOBMHM, IIPM B3a€EMOZIl AKMX 3 BOOIO
BiIOyBaeThbCs BUAIEHH: 1 clIasTaxyBaHHs TOPIOYVIX Ta3iB.

Kitessmy, Jrakamm i iHmmmMMmM  MaTepiajiamy, poO3BeIeHMMM Ha
JIETKO3aVIMVCTVIX PO3UMHHMKaX, Tpeba KOPUCTYBaTHCs yKpar obepexxHo,
3aCTOCOBYBaTH IX Yy CyBOPO OOMeXeHMX KIJIBKOCTSIX, ITPO 1110 y4Hi ITOBUHHI
OyTu creniaTbHO NPOIHCTPYKTOBAHMIA

7.4.7. HapauHs nepmioi (I0/1iKapchKoi) JOIIOMOIM IOTEPIiTIOMY

Ilepmia xBastidikoBaHa mOIIOMOra, HaJaHa IIOTepIIyIoMy, MoOXe
BpATyBaTW WOro i yOeperrm Big BaXKMx Hacmigkis. Tomy oxxHmu
BUKJIaJad i ydeHb IIOBMHHI yMIiTM HaJaTu HAONKapCbKy MeIudHy
IOIIOMOrY: HaKJIacTM IIpM IlepelioMax INIWHY, 3YNOWHUTU KpPOBOTEUY,
3pobuUTHM IIITYyUHe OVIXaHHS 1 HempsIMUIL Macax ceplis, IepeB'si3aTu paHy,
IIPOMUTM OYi IIpM IIONAJaHHI B HMUX TBEPAMUX YaCTUHOK, BXUTU
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HeBiJIKJIaJIHMX 3aXO/iB IIPU TOCTPMUX OTPYEHHSX OTPYVHMMM IapaMu i
rasaMmu.

11 HamaHHS IIepLIol JI0JIiKapChKOl JIOIIOMOIM B IIPUMIIleHHi, Oe
IIPOBOMSTECS 3aHATTS 3 TEXHIUYHOI TBOPYOCTi, Ma€ OyTw amTedka, B Kil
TIOBMHHI OyTM MeOMKaMeHTM 3 pO3paxyHKy Ha rpymy pitent B 8 - 10
410710BiK. OOOB'SI3KOBUII 3MiCTOBHMY MIiHIMYM aIlTeuKM I Takol TPynm
niTevi HaBesieHO B TaOsmm 7.1 [82].

AnTedxky HOMIIIAIOTh B HaVIOCTYIIHINIOMY MiCIi IIPUMIIIIeHHS 15
3aHATh. [i HeOOXiIHO ITOTOBHIOBATM y Mipy BUTpadeHHS OKpeMmx ii
KOMITIOHEHTIB.

He omipg BimMmoBnATHCcd Bif, HajgaHHsA JONOMOIM IIOTepHUIOMY i
paxyBaTu 10ro MepTBUM TiJIbKM IIO BiJICyTHOCTi TaKMX O3HaK JXUTT#, K
IIVIXaHHS abo ITyJIbC.

Ilepury pomoMory moTepmHijioMy HpM HeIIaCHOMY BUIIAIKY
HeoOximHO HamaBaTy B HACTYIIHOMY IIOPSIAKY:

- 3BUIBHUTY IIOTEPIIJIOro BiJI OJAJIBIIOL J1if Ha HbOrO TPaBMYI0O4Oro
YMHHWKA, BUHECTV Ha CBXKe IIOBITps, PO3CTiIOHYTM IYA3MKIY, 3aBaXKarodmi
OJI4T;

- TpOBecTM IITy4YHe AMXaHHS, 3YNMHUTY KpOBOTeUy, HaKIIacTu
MOB'A3Ky, IMUHY i T. iH.;

- BUKIIMKATV «IIBVIKY IOIIOMOTY» ab0 JOCTaBUTM IIOTEPIIUIOTO II0
HamOIVK4ol  JIiKyBaJIBHOI  YCTAHOBM  Oymb-SIKMM  TPaHCIIOPTOM,
IOTPUMYIOUM IIPY IIbOMY BCi ITpaBiIa 00epeXXHOCTI.

Ilepeaomu i BubBuxu. Ileperromu Binkpwri i 3akpui. Ilpu 3akprromy
mepesioMi IKipa He NONIKO[KeHa, paHa BincyTsa. ITpu Binxpmuromy
HepesioMi i KpoBoTeui MKTyT HaKIaJaloTh BUIlle 3a paHy (Ompkde 10
Tysry0a), ajle He JyXXe Tyro — JIMINe Ui 3yIVHKM KpoBoTeui. [lepra
IIOIIOMOTa IIpY IlepeJioMax II0JIsTae B 3a0e3ie4eHHI HEPYXOMOCTi KicTKM B
MOIIKO/PKEHOMY MICIIi, sIKa JIOCSTraeThCs HakKIaJleHHAM INMH. SIK mmHy
MO>XHa BUKOPWCTOBYBATV JOIIEUKY, IaJIUII0 — BCe, III0 3HAXOIUTHCH ITi/,
pykoto. IllvHy 1OTpiOHO TOYHO HIpUraHATH [0 KiHIIBKM 3 OOKiB, a IO
IIOBXWHI BOHa TOBMHHA 3aXOIUIIOBAaTM He MeHII [BOX CYCimHix 3
IIepesIoMOM CyI7I00iB, iHaKIIe He Oyze 3abe3reueHa HEPyXOMICTb KiCTOK B
MiCIli IIepesioMy.

HaxsagatoTs IIMHY TTOBepX OHATY, a00 KiIaAyTh IIin Hel I10-HeOyIb
M'sKe — Bary, pymHUK. [1iniOpany i mobpe npuxitageny mmHy noTpibHO
MIIIHO TIpUKpiOMTM [0 KIiHIiBKM OWMHTOM, PYUIIHMKOM, KOCHHKOIO,
pemeHeM.
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Tabsmsa 7.1.
Cx1afg arrTreukm

Ne KomnionenTu KiypkicTb
1 bopna kucsora (2 %-Hum po3dmH) 1 prraxon
Mon (5%-a HacTOgHKa) B TeMHI CKISHII 3
2 1 cxirstHKa
MPUTEPTOIO IIPOOKOIO
3 I'lepexmc BomHIO 5%-HNm 1 dprrakoH
4 MapranieBokmuciamni — Kaslin (FOTOBVIVI oo 1 qmaKOH
po3BeeHHs BOIO00)
5 MapraHIIeBOKMCIINV KaJTiv (IIOPOIIIOK) 10 - 15 rpam
6 CroupT HalllaTUPHUT 1 dprmakoH
7 Kpamti Bastepianosi (abo edipro-BastepiaHOBi) 1 prraxon
8 Coma nBoByryIekucia (IUTHA) B PO3UMHI 1 prraxon
9 Coma mBoByIyIeKmciIa (IUTHA) B HOPOLIKY 50 rpam
10 Massb Bif orrikiB 1 cxirstHKa
11 Baszestin OopaM 1 TrI00MK
12 ITakeTu niepes'sa3yBasIbHi iHIMBiNyasIbHi 2 makeTu
13 Barta rirpockoniuHa 1 rmauxa
14 EVIHTV[ MapJieBi cTepwIbHI HIMPpUHOIO 10 40 MM 23 1t
i 10 60 MM
15 CepBeTKkn MapJIeBi CTepIwIbHi 2 maker
16 ITanip KoMIIpecHU 1 mauxa
17 I'pagycHUK MegVIHUT 1 mr
18 TTixner 1 mrr
19 IlineTka KpamwmHHA 3 T
20 Banna ouna 1
21 JIKTyT rymMoBUm 1 mr
22 IImotekm Oesreuni 6 1T
23 ITpuicTocyBaHHS ISl INTYYHOI'O AVIXaHHS 1 mr

SIk TIpM HaxJIaJleHHi MOB'S3KM IS 3yNUHKM KPOBOTeYi, Tak i mpu
HaKJIaZleHHi IIMHW 0cOOIMBY yBary HOTpiOHO 3BepTaTy Ha Te, o0 He
3aHeCTV B paHy MikpoOu. Tomy He MOXXHa TOpKaTwcs paHuM pykamu. He
CJ1if, oOMMBaTV, IIPUCHIIATH YMM-HeOyab abo ImpuKiIagaTyi 0 Hel JIVCTS,
Hartip abo i He 00e33apakyrodi IIpeIMeTH.
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s mepeB'siskMt paHM Kpallle BCbOTO CKOPMCTaTWCd ITaKeToM i3
CTepwIbHOI Mapii i BaTy, fAKi 3aBXxau NoBMHHI OyTH B 3amaci. Oco0a, 110
Hajlae JOIIOMOTY, MOXe 1 caMa 3He3apaXyBaTu IepeB's3yBaJbHUMI
MaTepiajl, HpOMNpacyBaBIIM WOrO Tapsdol0 Ipackolo abo 3MOUMBIIN
VIOTHOIO HACTOSHKOIO IIepel] TUM, SIK IIPUKJIACTV 110 paHM!.

PosmsazyBanna m'a3i6 i 36'asox. Po3TsaryBaHHS 3B'sI30K YacTillle 3a
Bce BimOyBaeTbcd B T'OMIJIKOBOCTOITHOMY (IIIIKPYdyeTbCS CTOIa) i B
JIydesarr sCTHOMY cyriobax (mpv HafiHHI Ha 3irHyTy abo BUTSTHYTY
KICTB), pinlile — B JIikTboBOMY i KosiHHOMY. IloTepminmi mpu 1boMy
BiguyBae cwibHWMII OuIb. B oOmacti cyriioba BWHMKae IIPUITYXIICTB,
HaOpAKITiCTB, pyXU 110TO OOMeXYIOThc. Yepes mesAKuii yac depes po3puB
IOpiGHMX CyaVH (KallIapiB) Ha MIKipi 3'SB/IIE€THCS CYHEIID.

Ilpn posraryBaHHi 3B'SI30K  HEOOXimHO  CTBOpPWTM  CIIOKil
nomkopkenol KiHmisku. Ilorepmistoro omin yxiactu i mpuxiagaTtv A0
XBOPOTO MICIII XOJIOH — IIy3Up 3 JIbOAOM, XOJIOZHOIO BOHOIO abo
3MOYEHVMM Yy BOAi pymHMK. XoOJIof, CHpuse 3YIMHIN KanUiapHOI
KpOBOTeui, 3MeHIITy€ HaOPsiK, 3aCTIOKOO€ O1Ib.

Yepes miBTOpuM-ABa TOAMHM, SKIO OUIE i HaOpsK 3MeHIMIICH,
IIOIIKO/DKeHUI CYyITI00 Tyro mepeOmHTOBYIOTE. lle HeoOXximHO mIs
3a0e3reyeHH: 110T0 HepyXxoMocTi. Kpaiile Bcboro OMHTYBaTH €TacTIHNM
OuHTOM, asle, SIKIIO 1I0r0 HeMae, MOXKHA BUKOPVICTOBYBAT i MapIIeBUTA.

ITpm posrarysaHHi M's3iB OB'I3Ka He 1TOTpiOHA. B 11pOMY BUITagKy
Ha XBOpe Miclle Bimpasy X Micisi TpaBMM KIIamyTh JIil, xojomHi abo
cBuHIeBl mpmMoukn. I[Ipore gxmio miciass TpaBMm Oib 1 ocobymBo
IIPUITYXJICTh CYUIBHI 1 IIOTePIIIMII 30BCiM He MOXKe CTYIIaTV Ha HOTy abo
BOPYIIUTM PYKOIO, IIOIIKOIDKEHWM CyIIo0 Tyro OMHTYIOTB, a 3Bepxy
HaKJIaJaioTh MIVHY, 100 CTBOPUTY IIOBHY HEPYXOMICTb.

3abuBanna — MeXaHiUHe IIOIIKO/PKEHHS M'SKMX TKaHMH abo
opraHiB Oe3 MOPYIIeHH: MiTiICHOCT] IIKipA.

Yacrilme Bchoro yrapam IMiJalOThCSA HOTM, Pykw, rosiopa. Ha
3a0uroMy Micri 3'dBJISIOTBCS  CMHeEIb, HPUIYXJICTh, OUIB TIpU
oOMalryBaHHI.

IITo6 3mentIMTH GinTb 1 CMHeIB, Ha 3a0uTe MicIle HeoOXimHO Bimpasy
X TOKIaCTV INIMaTOK M'SIKOI TKaHMHM (PYIIHMK, HOCOBa XyCTKa),
3MOYEHOT B XOJTOMHIT Boi. Voro 3merka BilpKMMaroTh i KTy Th Ha 3a0ure
Micnte. TligTpyMyBaTi 3MO4eHy TKaHMHY pyKamu abo IpnOMHTOBYBaTH
He CJIiJ], OCKUIBKM BOHa HIBUIKO 3irpiBaeThCsl.
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OxoromKyBaHHs 3a01TOT0 MicIs TIpoBoIATh mpoTsiroM 40—50 xs,
ITiCJIsE YOO HaKJIaZaioTh ITOB A3KY.

Yy psni BUIAIKIB yaap CYIIPOBOIKYE€TBCS BaKKIVIMVL
HOLIKO/DKeHHAMNM  Pi3HMX BHYTpilIHiIX opranis. ToMy, s#Akmo y
MIOTEPIIUIOr0 B pe3ysbpTaTi TpaBMM BiKpwiacs OJIIOBOTa, HaCTYIVB
HENIPUTOMHUW CTaH, IIOCMHIIM TI'yOwM, He MOXHa HOIyCKaTH, o0 BiH
BCTaBaB, IlepecyBaBcsi, TIMB BOy. VIoro morpiGHO TpaHCIopTyBaTtn Ha
HOCWIKAX i IHIMX Higpy4HMX 3acobax [0 JIiKyBaJIbHOI yCTAHOBW IUIS
HaJgaHHYI HerarmHOI MeaMYHOI JTOTIOMOTW.

IIpu eocmpux ompyennax ompyiunumu napamu i 2asamu HeoOXiTHO
IepIl 3a BCce BUHECTU IIOTepIiyioro Ha cBike mnosiTpd. IloriMm, #AKkmo
BiZloMa IIpMYMHA OTPYEHHS, IIOTPiOHO HamaTW MOTEPIIIIOMY IOIIOMOLY
(mmB. Tabm. 7.2).

IMlicors  npulyTrrss  Jlikapss  HeoOXigHO  IOBimOMMTM  TIOMY
HaViMeHyBaHH:, KUIbKIiCTb 1 KOHIIeHTpalilo OTPYVIHOI PEYOBMHV, sIKa
BIUIMBaJIa Ha IIOTEpPIIUIOro, 4Yac WMOro Mil, IUIAX MOro HaOXOIKeHHS B
opratisMm. Y pasi BiICyTHOCTi JaHMX IIpO XapakKTep IIPUIHATOI OTPYyTH
HeoOXiTHO TepMiHOBO JOCTaBUTV IIOTEPIIJIOTO B JIiKapHIO.

ITpaBwibHe i cBO€4acHe HaJaHHs JOIIOMOTY IIPY OIliKaX I03BOJIAE
3arrobirTy BaXKKMM yCcKiIagHeHHsIM. He MoXXHa morryckarw, mob ymoamHa,
Ha SIKivt 3amHABCA omdr, Oirma. IlorpiOHO HaKMHYTVM Ha HBOTO ITaJIbTO,
OpeseHT, cipobyBaTH 3racUTH IIOJIyM'si BOLOIO, 3eMJleto abo mickom. ITpm
TelwIoBMXx omikax I-oM cTymeH:, $Ki XapaKTepw3yIOTbCS YepBOHICTIO,
HagalogMil HOIIOMOTY IIOBMHEH OXOJIOOWTW Miclle OIiKy BOmoI0 abo
HOBITPsAM, 3acCUIIaTU COMOO, a HOTIM HakIacTy 1ToB's13Ky. ITpm omikax II i
III crymens moTpiOHO, 3a3masIerigb 3aXMCTMBIIM IIOMIKOIXEHHS Bif
3a0pyHeHHS IIMAaTKOM CTepwIbHOI Mapii abo OwmHTa, 3MOYeHWUM
crmpToM abo 01eKOIIOHOM, BifITIIPaBUTH IIOTEPIIUIOrO B JIIKapHIO.

SIkimo omik OOIIMpPHMIL, TO Kpallle, He PpO3IOATalouy IOTepIIIoro,
00epHy TV TIOTO YNMCTUM IIPOCTMpaaJIoM, YKIIACTH i HaKpuTy KoBaporo. [1o
OpuOYTTA JIiKapsl MOTePIIIOro CIif, HAIlOITU TeIUIMM COJIOOKMM YaeM i
CTBOPUTU MaKCUMMaIbHMI criokivt. IIpu mepmmx oO3Hakax TeIuIoBOTO
oKy (6mimicTs, cimabkmv Iysibe) HoTpibHO matm morepmigomy 15—20
Kpalle/Ib HaCTOSIHKY BajlepiaHu.

ITpn xiMivHMX omiKax KMcJIOTamu i JiyraMu oOrasieHe Micrie Tpeba
HeravfHO IIPOMMUTU BeJIMKOIO KiJIBKICTIO IIPOTOYHOI BOAM, a HOTIiM (y pasi
OIiKy KMCIOTaMM) IIPOMWUTV PO3YMHOM COMAM, a IIPW OIliKax JIyraMy —
crtabkvivm (1 —2%) po3drHaMm OIITOBOI ab0 COIISTHOT KVCTIOT i 3BepHYTHCS
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1o sikapst. I1pu omikax deHOIOM (Kap6osI0Ba KIMCIIOTa) MicIle OMiKY CIIinm
OPOMUTH €TWJIOBUM CHMPTOM, a MHpY IIONaJaHHi B oUi — IPOMUTU IX
PO3YMHOM eTMJIOBOTO CIIUPTY.

Tabmursg 7.2.

CuMnroMu OTpyeHs i JosiKapchbKa JoroMora

Havnmveny
BaHHSI CumMITTOMM OTPYEHHS HorikapcbKa goromora
pevoBVH
Mapu Csixe nosiTps. CIIOKifL.
p Kariess, sammika Herartna nikapcbKka
KMCJIOT
JoImoMora
PosgpaTyBaHHS OyxaaIbHUX
. IUISIXiB, CJILO30TEYa, KalllesIb, . . ..
Awmiak . Csixe noBiTpd. CHOKIV.
CIIVHOBMIIUIEHHS, BTpaTa L .
ITpu BTpaTi cBimomocTi —
rojocy
— IITyYHe OVXaHHS.
TonoBuwM OiIB, .
IMapn JTikapcbKa Joromora
3allaMOpPOUYeHHs], HyIO0Ta,
aleToHy
CJIbO30TEeYa
. CBiXe 110BiTpS (YHMKATU
306ymKenHs, mogibHe Pt (y ..
IMapm T o~ oxonomKysaHHs). CITOKITL.
CIT'STHIHHIO, TOJIOBHMVI OB, .
Gensoiny . .. Ho mipmxomy mikapsi maBaTu
MOXJIVBi CYZOMM PYK i Hir
KICeHb
CubHe po3gpaTyBaHHS ABCOITIOTHM CIIOKITL.
Xitop OVIXQJIBHUX IIUISIXIB, CYJIbHA BayxaHHS KMCHIO.
cJ1a0icTh JlikapcpKa moromMora
Oruma mo 1K1, Kallesb,
Okcnpg po3npaTyBaHHs O4ert, Caixe HOBIiTps. BouxaHHs
BYTJIELIIO, TPeMTiHHS PYK i Bcboro Tijta, | KucHio. llITyuHe nuxaHHs.
areTvwiIeH TOJIOBHMM OijIb, HYHAOTa, CrIokirn.
CIJIabKMIL IyJIbC
_ . JlikapcbKa J1oromMora.
. | MeTaseBum cMaxK B poTi, N
IMapu pryTi Bcepenuny natu seunmi
CcJIMHOTeYa .
OirTok
. _ | PosgpaTyBaHHS CIIM3UCTIX
Cipuncrumn ITpoMmuBaHH: HOCa
0DOJIOHOK, 3a/IMIIIKa, ..
ras . po3unHoM conn. CIIokin
ITOCMHIHHS, CJIbO30TeYa
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KonTponeHi nuTaHHA

1. JIky posb B TexHIUHi TBOPYOCTL [iTell Ipa€ HaByYaJIbHe
IpOeKTyBaHHA?

2. IIlo € MeTOAWYHOIO OCHOBOIO IIpW OpraHisallii HaBYaJIbHOIO
HpOeKTyBaHH:A?

3. HasBiTh OCHOBHI IIpuiTOMN IIONIYKY pillleHb TEXHIUHMX 3a/a4 B
Ipolieci HaB4aJIbHOTO IIPOeKTYBaHHS.

4. SIxi ocHOBHI eTar poOOTM Hall HABYAJIEHVIMM IIPOEKTaMI?

5. JIxi mpuHUIMIM 3aKiIajieHi B OCHOBY IIPO€KTHOI [IisJIbHOCTI
HIKossApa?

6. Poskpumre 1UIaH 1 3MICT YpPOKYy sKOro-HeOymb —erarry
HaB4aJIbHOTO IIPOeKTyBaHHs.

7. Sxi mo3amKUIBPHI HaBYaIbHI 3aKiIamM y cdepi TexHidHOI
TBOPYOCTI iCHYIOTb B YKpaiHi?

8. Poskpuitre crpykrypy IIH3 3 Texmiunoi TBopdocTi Bamroro
HaceJIeHOTI'0 ITyHKTY, palioHy abo MikpoparioHy MicTa.

9. JIk opraHi30BYIOTb BUCTaBKM 3 TeXHIYHOI TBOPUOCTI i oyimItiafgy
3 TEXHOJIOTI1?

10. OxapaxTepmsyiiTe 3arajlbHi 3axoam Oe3lleKy Ha 3aHATTSX 3
TeXHIYHOI TBOPYOCTI.

11. SIx 3abe3reuyerbcs 3arajsibHa Oes3leKa AUTSYOL TeXHIYHOL
TBOpyYocTi y ITTH3?

12. SIxi 3axomgm Oesrekyt HeOOXiMHO 3MIVICHIOBATM IIPY MeXaHIUHii
006pobi1i MmaTepiais?

13. SIki 3axomy Oe3rrexy HeOOXiTHO 3MiVICHIOBATM IIPV HPOBEIEHHI
eJIeKTPO- i paioMOHTaXXHMX pObIT?

14. 3axony Oesmeku IIpm IIpOBeNeHHI MexaHOOOpoOHMIX PObiT.

15. 3aranpHi mpaBwsia OeslekM IHIpU eKCIDTyaTallii MOMeTbHMX
JIBUTYHIB.

16. IIpoTurioxeXHi 3aX0AM B TEXHIYHMX TypTKax i cekrisix [TH3.

17. SIxi pmiil BWKOHYIOTb HpWM HamaHHI IIepmioi (JOTiKapchKoOi)
JOIIOMOrM IIoTepHiyiomy?

18. OxapaxTepusymTe MOXJIVBI OCHOBHI THIIVM IIOMIKOIXEHb Y
MOTePIIUINX P MOPYIIeHH] HUMM IIpaBwiI Oe3lIeyHoi pobOTH B TypTKax
TeXHIYHO{ TBOPYOCTI.

19. OxapakTepusyviTe OCHOBHi CHMMITOMMU OTPY€HB, AKi MOXYTb
BUHMKHYTM B pe3yJjbTaTi TexHiuHOI TBOpuocTi. JSIki mpuromMmn
HoJliKapchKOol T OIIOMOT A npu OTpYEHHSX?
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I[JIOCAPIN

AOcrpakuist (6i0 aam. abstractio - 6idBosikanusa) - B IIMPOKOMY
3HauYeHHi CMMBOJI3y€ BiIBOJIIKAHHA BiJI KOHKPETHMX BJIaCTMBOCTEVI-
IpeaMeTiB abo Bifi KOHKPETHMX BiTHOCMH MK HVUMW; MeTOZ HayKOBOI'O
JIOCTIiI)KeHHsI, 3aCHOBaHWUI Ha TOMY, III0 IPY BUBYEHHI JeJKOro SBUIIA,
IIpollecy He BPaXOBYIOThCS VIOTO HeiCTOTHI CTOPOHM i O3HAKIA

Anresis (6i0 aam. adhaesio - npuiunants) - 30ATHICTH 3YeIUICHHS
MDK HOpUBeHeHMMM B KOHTAKT IIOBEPXHSIMM [IBOX Pi3HOPIZHUX TeJL
Bunmkae sk pesysibTar mil MDKMOJIEKYJISIPHMX CWI abo CwiI XiMidHOI
B3a€MOJIII.

AputuBHicte (6i0 aam. additivus - wo Oodacmvca) (mamem.) -
BJIACTUBICTh BEJIMYNMH, fKa IIOJIATa€ B TOMY, IO 3HA4YeHHs BeJIVMYMHIN,
BiZITIOBiTHe 1Ii7ToMy 00'€KTy, PiBHO CyMi 3HaueHb BeJIMYMH, BiAMIOBITHMX
VIOTO YacTMHAM IIpY OyAb-SKOMY pO3OUTTI 00'eKTy Ha YaCTUHIA.

Amopduni ctan (6i0 epey. a - Heeamubna uacmuuka i morphe -
¢hopma) - TBEPOWMIL CTAH PEUOBMHM, IO BOJIOIIE JABOMAa OCOOJIVIBOCTSIMIA:
TIOTO BJIACTMBOCTI (MeXaHiuHi, TeIUIOBI, eJIeKTPUYHi i T. iH.) B TIpUPOTHMX
yMOBax He 3aJjleXaTh Bil HamnpsaMmMy B pedoBuHi (i3oTpomis);, mnpu
HiJIBUINIEHH] TeMIlepaTypy pedYOBMHA, PO3M'SKIIyIOYNCh, ePeXoauTb B
PIAKMII CTaH IIOCTYTIOBO, TOOTO BifICyTHS IIeBHA TOYKA IUIaBJIeHH.

Ammtityna (aam. amplitudo - Beaununa) - MakCUMaJIbHe 3HAYEHHS
BeJIMUMHY, 1110 TIePiOANYHO 3MiHIOEThCSL.

Amnpob6artist (1am. approbatio) - arrpoOartisi, cXBaJIeHHSI, TBepIIKeHH:I.

AconiaTMBHICTB, CIOJIYYHICTb, CIIOJYYHUI 3aKOH, BJIACTUBICThb
oIlepallivl CKIaJlaHHs i MHOXXeHHS 4uicel, 1110 BUPaXkaeTbCsl TOTOXKHICTIO

(@a+b)+c=a+(b+c)i(ab)c=a(bc).

banictuka (nim. Ballistics, 6i0 epey. ballo - xudato) - Hayka IIpo pyx
apTWIepivICbKMX CHapPsAiB, KyJIb, MiH, aBiaOoMO, aKTMBHO peaKTMBHMX i
PeaxkTUBHVIX CHAPSI/iB, TAPITyHIB 1 T.I1.

baTokc - KpuBa JIiHis, yTBOpIOBaHa PV PO3TMHI IOBEPXHi CylHa
IUIOLIMHAaMY, ITapaleJIbHVMM [iaMeTpaslbHil IUTOIVHI.

bymmpwut, OyTmmpur (2044.) - IMIOIIA, IO CTaBUTBCS IIOXIUIO IO
Hocy KopaOms. Ha mapycHWMX cymax CIIyXKWUTb IS BUHECEHHS BIIeper]
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HOCOBVIX BITpWI (KJIiBepiB), 3aBHASKN 4OMY 30UIBIIYETHCS 3arajlbHa IUIOIIa
MapyCHOCTI Cy/iHa i HOJIIIIIYEThCS VI0r0 KepOBaHICTh.

Barepuinist (eoss. water-lijn, 6i0 water - 6o0a i lijn - ainis) - niHiL
IepeTUHY IIOBEPXHi BOAM 3 KOPIYCOM IUIABAlOUOro CyIHa; [ifoda
BaTepJIiHid - cIiBIajaloda 3 piBHeM BOMM; BaHTa)KHa BaTepJliHis, IIpu
ITIOBHOMY HaBaHTa)KeHHI Cy/IHa MeJKa, 710 SIKOI Cy/THO MOXKe BaHTaXKMUTWCS,
He pU3MKyoun Oe3IeKOl0 IUIaBaHHS; CITyCKOBa BaTepIIiHis, BaTepiIiHisa
Hpu CIyCKaHHI Cy/iHa Ha Bojy. YacTmHa cy/jHa BuIIle [1ifo4oi BaTepIIiHii -
HaJIBOIHA; HIDKYe ITiIBOIHA.

lFanpBaHiYHMI eJIeMeHT - JKepesio eJIeKTPUUYHOTO CTPyMy, sIKe
Opu po3psji BUAUIAE eIeKTPUUYHY eHeprilo 3a paxyHOK IIPpOTiKaHHHA
€JIeKTPOXIMIUHIIX peaKLIill.

I'mx (Mopcvk.) - TOpu3OHTaJIbHe PaHTOYTHE [epeBo, IO SIKOMY
PO3TATYETBCS  BITPWIO; OOHMM KiHIIeM TMK VIOMPAETbCd B IIOITY.
[VBIIST9VICh TI0 BiTpWUTy, Ha3MBa€eThCA Oi3aHb-TMK, rpoTTa ab0 ¢oKa-THK.

OwzantH (6i0 anea. design - npoexmyBamu, 3a0ymamu, a mMaxox npoexim,
nAaH, MAAOHOK) - TepMiH, IO IIO3HAYa€ HOBWUI BV, HiSUIBHOCTI IIO
IpOeKTYBaHHIO IPeIMeTHOrO CBiTy. B IMpokomy 3HaueHHi - XyIOXXHE
KOHCTPYIOBaHHS IIPeMETHOrO CBiTy; po3poOka 3paskiB pallioHaJIbHOI
ToOyIoBM IIPeIMETHOTO CepefioBuIa. Y BY3bKOMY 3Ha4deHHI - TBOpdYa
OisUTbHICT, MeTOI0 SKOI € BM3HAueHHS (QOPMaJIbHMX SIKOCTEN
IIPOMMCIIOBVIX BUPOOiB.

OuckpeTHicTs (6i0 aam. discretus - posdisenuil, nepepubuacmuii) -
IIepepMBYACTICTb;,  IIPOTUCTABIIETbCS  OesntepepBHocTi. Hampwukiian,
OUCKpeTHa 3MiHa $KOI-HeOyIOb BeIWMYMHM B dYaci - Ile 3MiHa, IIO
BiTOyBa€eThCA Uepes IIeBHMV IIPOMDKKM dac (CKauKaMm).

HiemexTpux (epey. Dia - uepes + awuea. electric — esekmpuunuil) -
pevoBMHa, IO BOJIOIE€ HM3BbKOIO MUTOMOIO eJIeKTPUYHOIO IPOBIIHICTIO,
IIOTaHO IIPOBOANTE €JIeKTPUIHUT CTPYM.

EBpuctuka (6i0 epey. heuresko - Giowyxyto, 6idxpubarn) - cremianbHi
MeTOnM PpillleHHs 3a7a4y  (€BPUCTUUYHI MeToaM), sKi 3BUYATIHO
IPOTUCTABIISAIOTHCS (POPMAJIBHUIM MeTOJIaM PillleHHs, 1110 CIIMPaloThcs Ha
TOYHI MaTeMaTW4Hi MOJe; opraHizallid Ipollecy HPOILYKTUBHOIO
TBOPYOTO MMC/IEHHSI (€BPUCTUYHA MisUTBHICTB); CHeIliaIbHUI MeTOf,
HaBYaHHS a00 KOJIEKTMBHOTO PillIeHHS IIpOo0IIeM.
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Excriosuuia  (1am. expositio - 6ukaad) - B 00pasoTBOpPUYOMY
MWUCTeITBI - IPUHIWIN 1 TOPAJOK PO3MIillleHHs XyJOXXHIX TBOPIB,
BVICTaBJICHVIX TSI OTJISITY.

Excrpanonsunia (sam. extra - nonad, 306wni i polio - Gunpabasio,
3MiHI010) -  JIOTiKO-MeTOHOJIOTidHa  IIpoledypa  PO3IOBCIOIKeHHs
(lepeHeceHHs) BWCHOBKIB, 3pO0JIeHMX IIOAO $KOI-HeOyIb dYacTWHM
00'exTiB a0o0 ABMII Ha BCIO CYKYIHICTh (MHOXWHA) HaHMX 00'ekTiB abo
SBWII, a TaKOXX Ha ix iHINy s$Ky-HeOyIOb dYacTMHY; PO3IIOBCIOKeHH:
BVICHOBKIB, 3po0sIeHMX Ha OCHOBi crpaBxHiX i (abo) MMHYyIIMX CTaHiB
sBMIIa abo Ipollecy Ha ix ManOyTHiv (ITlepeidadyBaHe) CTaH.

Enepon (¢ppany. aileron, 6i0 aile - kpu.10) - pyIboBa IIOBEPXHS, 1110 €
IIeSKOI0 YacTKOIO XBOCTOBOI (abo KiHIIeBOI) HYacTMHM Kpwia JliTaka
(twiaHepa), sfIKa BIIXWIAETHCA Bropy i BHU3 i IpM3HadeHa /I KepyBaHH:
JIITAKOM IITOIO TIOT'O IIO3IOBXHBOI OCi.

Emnartis (6i0 epey. empatheia - cnibnepexubanis) - 1103a palioHaJIbHe
IMi3HAHHS JIIOOVHOIO BHYTPIITHBOTO CBITY iHINMX Jmopent (Bim4yTrs);
eMOLliviHa YyWHICTh JIOOWHNM Ha IepeXuBaHHSA IHIIOTO; 3Hi0OHICTH
JIIOAVIHV 10 TlapasleJIbHOTO IepeXXMBaHHs TUX eMOLIi, SKi BUHMKAIOThL Y
IHITIOT JIIOAVHM B IIPOLIECi CIIUIKYBaHHS 3 HUM.

EMnipudyHe moOIimKeHHsA - CHOMpPAETbcs Ha  eKCIIepUMEHT,
CIIOCTepeXKeHH:I | HalIpaByIeHe Oe3IocepeHbo Ha 00'€KT.

Epronomika (6i0 epey. ergon - poboma i nomos - 3axoH) - HayKOBO-
npuKIagHa AWUCIMIUIIHA, IO 3alIMacThcsl BUBYEHHSIM 1 CTBOpeHHSIM
edpeKTMBHMX CUCTeM, KepoBaHMX JIIOguHOIO. EproHomika BuBuUae pyx
JIIOOVHM B TIpoIleci BMPOOHMYOI HiSUTBHOCTI, BUTpATM VIOTO e€Hepril,
IIPOIYKTVBHICTE i iHTeHCMBHICTE TPV KOHKPETHMX BIgaxX pobiT.

Ecretuka (6i0 epey. aisthetikos - nouymmebuti, Giouymmebui) -
dirtocodcrka HayKa, IO BMBYAE JIBA B3a€MO3B's13aHi KPyTM SBUIIL: cpepy
€CTeTMUIHOTO SIK CIelVidHmI IPOsB IIIHHICHOTO BiTHOIIEHHS JTIOAVHM
IO CBITY i cpepy XyHoXHBOI AisUTEHOCTI JIFOEeVT; BYEHHS PO MUCTEIITBO i
XYIOXKHIO TBOPYICTb.

Iepapxis (epey. hierarchia, 6i0 hieros - c6awennuil i arche - 64aoa) -
pos3TalyBaHHs YacTVHH abo ejleMeHTIB IIUIOTro B IOPSIKY Bifl BUIIOTO IO
HW3BKOTO.
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Kaxmi - oOsmmioBaibHI JleKOopaTMBHI KepaMiuHi IUIMTKM IS
00poOKM KaMiHiB, IIeders, CTiH.

Iarep'ep (6i0 ppany. interieur - Guympiwmin) - B apxirekrypi -
BHYTPIIIHIN IpocTip OYMiBili (KUTIOBOTO, CYCIIiJIBHOTO, IIPOMMCIIOBOIO)
abo gxe-HeOy b TpyMillleHHs (BecTnOI0/Ib, dovie, KiIMHaTa, 3aJI1 T. I1.).

Ippauionanere (6i0 aam. irrationalis - Oe3poscyoHutl, HecBidomuii) - B
Ham3aTa/IbHIIIIOMYy 3Ha4eHHI - IO 3HaXOOWTBCS 3a MeXaMI PO3yMYy,
ajjoriude abo He iHTeJleKTyasibHe, HeCcyMipHe 3 palliOHaJIBHUM
MICJIEHHSIM a00 HaBiTh 1110 CYIIepeUnTh FIOMY.

KiGepHeTnka (6i0 epey. kybernetike - mucmeymbo ynpabainus, 6i0
kybernao - npabaio kepmom, ynpabasio) - HayKa IO yIIpaBIIiHHS, 3B'SI30K i
repepobKy iHdopmMariii. OCHOBHMM 00'€KTOM AOCITiAKeHHs KiOepHeTnKMI
€ abcTpakTHi KiOepHeTWYHi cucTeMU: Bif, KOMIT'IOTEpiB O JIIOFCHKOTO
MO3KY 1 JIIOZICBKOI'O CYCITiJIbCTBA.

Kinp - ocHOBHa BUCTyIIal049a BHM3 OaJIka Cy/IHa, 0 IIPOXOAUTH 110
cepe/lMHi JHMINA Y3[00BX Bchoro kopimycy. CIIyXXUTb OCHOBOIO
KOHCTPYKIIil KOPITyCy, IIpuiiMae Ha ceOe OCHOBHEe HaBaHTakeHHs y pasi
IocagKM CyJHa Ha MUIMHY

Kinematuka (6i0 epey. kinema, podobuii 6iominox kinematos - pyx) -
PO3IUI MeXaHiKV, IPVCBIIeHNT BUBYEHHIO TeOMEeTPUYHVIX BIIaCTUBOCTEN
pyxiB 6e3 ypaxyBaHHS 1X Mac i Jifoumx Ha HMUX CHIL

KomyTtaTuBHicTs (nisdHvosam. commutativus - minawouui (ca)) -
HepeMillyBaJIbHICTh, IIepMilllyBaJIbHUI 3aKOH, BJIACTMBICTh CKIafJaHH:A i
MHOJKeHHSI, 5IKa BUPaKa€ThCsl TOTOXHICTIO: a+b=b+a, ab =ba.

Koncons (¢ppany. console) - KoHCTpyKIis (HanpukiIam, Oanka abo
depma), )KOPCTKO 3aKpilUleHa OOHVMM KiHIeM PV BUIBHOMY IpPyTOMY,
abo vacTrHa KOHCTPYKIIil, BUICTyIIal04a 3a OIIopY.

Kopwma - 3a1Hii1 Kpait KOpIycy cyiHa.

Kodenp-Harenp - O0iT, IO 3aCTOCOBYETBCSA IS KPilJIEHHS
CHaCTeu.

KpeatwBHicTb - (6i0 2am. creatio — TBOPEHHS, CTBOPEHHS), TBOpYa,
HOBaTOPChKa [isUIbHICTD.

KymynsTuBHicTE HaykoBoi iHQoOpMalil - 37ai0HICTE HayKoBOI
iHdopMariii 10 GUTBII CTPOroro, y3araabHEHOTO i KOMIIAKTHOTO BUKJIAIy
B IIpOLIeCi CTBOpeHHS HOBOI HayKOBOI iH(opMariil.
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Jleep - Tyro HaTATHYTUV TpOC, 3aKpilUIGHUII 3 JIBOX CTOpiH;
3aCTOCOBYE€TbCA I KpilUIEHHd [JO HBOTO KOCUX BITpWI, SK
IIPUCTOCYBaHH:, 110 oOepirae Bif magiHHA jTromer 3a 60pT i T. iH.

Minenp-mMma”Hroyr - JIiHid HepeTVMHY TeOPeTUYHOI ITOBepXHi
KOpPITyCy BepTMKaIbHOIO ITOIIePeUHOI0 IUIOIIMHOK (IUIOIIVHOI Milesb-
IIITaHTOYTY), IO IIPOXOAWTE TI0 CepeAVHi JOBXWHM CyAHa, Ha 0asi sxof
10Oy1OBaHO TEOpEeTIIHEe KpecjIeHHs Cy/IHa.

Monndikanist (nisoHsosam. modificatio - 3mina, 6i0 aam. modus - mipa,
Buessad, obpas i facio - podatw) - BUIO3MiHA, IIE€PETBOPEHHS, I10sBa HOBVIX
Bi1acTuBocTert. Monmdikarii - sikicHO pi3Hi cranm abo pisHOBMINM YOrO-
HeOymp.

IMateHT (6i0 Aam. patens/patentis - idxkpumuil, A6HUI) - HOKYMeHT,
BUJaBaHUM BMHAXigTHWUKY, CBiIOIITBO, B SIKOMY 3acBi4yIOTbCS VIOTO
aBTOPCTBO i BUHATKOBe IIpaBO Ha BMHAXid, a TaKO)X MiCTUTBCS OIIMC
BUHAXOY.

IMikTorpama (6i0 sam. pictus - HamaivoBanuil) - Ie 3HAK, IO
BIJHOCUTBCA [0 SIKOTOCh OO'€eKTy 3 MeTOI0 HafaHHS OUIBII SICHOY
iHdopwmarlii, fKa IiAKpecIoe SKiCh TOro THUIIOBI PUCH; B AM3anHi -
cTMIIi30BaHe i JIerKo BIlisHaHe TpadiuHe 300pakeHHs, CIIPOIleHe 3 METOIO0
IIOJIETTIIEHH: Bi3yaIbHOTO CIIPUVIHSTTSL.

ITiston (6i0 epey. pylon, byxBavo - Bopoma, 6xid) - 1) OGamrrorronioHa
ciopyga y dopmi ycideHoi mipamigu (B IUIaHi - BUTSTHYTUN
IIPAMOKYTHUK); 2) CTOBHM BeJIMKOIO IlepeTuHY, IO CJIy>KaTb OIIOPOIO
IUTOCKMX abo CKIIeNiHJacTUX IIepeKPUTTIB B [IedKMX THUIlax CIOopYyZ,
(HampwxiIazm, B IIA3EMHMX CTaHINSIX MeTPOIOJIiTeHy); 3) MacWBHI
HEBVICOKi CTOBIIM, IO CTOSITH IO CTOPOHaX B'I3[y, BXOLy Ha TepUTOpPiIo
TaJIarlis, MapKis i iH. (HaVIOLIBII HOMIMPEHi B apXiTeKTypi KITaCUITN3MY).

HamniBrpoBigauKM - pedoBrHM, IIUTOMa eJIeKTpUYHa IPOBiIHICTh
AKX MeHIIIe HiXK Yy MeTaJIiB 1 O1IbIle, HiX y [TieJeKTPUKiB.

ITporoTnn (6i0 epey. prototypon - npoobpas) - IIOIATKOBUIL, OCHOBHW
3pas3oK, iCTMHHMK; 00'eKT, Ha SIKUM IIepeHOCUThCs iHdopMallis, oTpuMaHa
B pe3yJIbTaTi BUBYeHHs MOJIeIi.

Pent - monepeunuit Opyc, IPUKPIIUIFOBaHWM [I0 IOV CYIHa;
CITYXKUTB JIJIsl KPiTUIeHHS TPSMUX BITPpWIL.
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CemaHTHM4Ha iHdOpMamisa - iHdpopMmarris, 1110 MICTUTBCS Y BUCIIOBi
i mepe/jaBaHa yepes 3HaYeHHS OVHUIIb MOBM.

CepBep (6i0 anea. server) - B IIMPOKOMY 3Ha4eHHi - 00'eKT, IO
HaJlae cepBic iHMIMM 00'ekTaM (KJIieHTaMm) 3a 1x 3ammTaMu. Te X, II0 i canT.

CuHeKkTMKa - CTaBUTh 3a MeTy aKTyasli3allifo iHTyITMBHMX i
e€MOIIiIIHMX KOMIIOHEHTIB pO3yMOBOI MisJIbBHOCTI B yMOBax IPyIIOBOTO
MOIIYKY pillleHb.

Takena>k - Bci cHacTi Ha CyaHi, IIpusHadeHi JUId 3MillHEHH:
paHroyTy i ymIpaBliHHS BiTpWIaMyu; HepPyXOMO 3aKpilUleHi cHacTi -
CTOSTIU TaKeslaXX, PyXOMi CHaCTi — ODKyunit Takesax.

Tomostorisa errekTprdaHOI cxeMu - 3adpikcoBaHe Ha MaTepialbHOMY
HOCI1 ITpOCTOPOBO-reOMeTpUYHE pO3TalllyBaHHS CyKyITHOCTi eJIeMeHTiB
eJIEKTPUYHOL CXeMM i 3B's13KiB MK HUMIL.

®anpmbopT - IPOIOBXKEHHS 30BHINIHBOI OOMMBKM OOPTY CcymHa
BUIIIE 3a BEPXHIO TTaIy0y.

Dro3esDK (ppanyysvke fuselage, 6i0 fuseau - Bepemeno) - B aviaril,
KOpIIyC JITaJIbHOTO arapaTy, NpW3HauYeHWUIl IS pO3MIillleHHs eKilaxy,
IacaXupiB, BaHTaXiB i ycTaTKyBaHHS; 3B'A3ye MK cobol0 Kpwiio,
ormepeHHs, iHomi MIaci i cuIOBY ycTaHOBKY. OCHOBHI eJjleMeHTU
KOHCTPYKIII - KapKac i obmmBka. Dro3ersk € MIiITHOI0 KOHCTPYKII€o, 10
CIIpuUiIMa€c 30BHIIITHI HaBaHTaKeHHSL.

IIInasroyTi - pebpa cyAHa, 1O SKMX KPillUTbCS 3OBHIIIHS
obmmBKa.
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3acTocyBaHHS TUIIOBMX IIPUVOMIB IIO0JIaHH: TeXHIYHMX CYIIepeYHOCTe

Homatok 1
Tabsvrrg 11

11 [Toxa3HNKH, SKi HEIPUITYCTAMO TOTiPIIYIOTHCS, SIKIIO BUKOPHCTOBYBATH BiJOMi IPHHOMH
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ITpomosxeHns Tabmymti [11
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o 9, 14, 35,34, | 35,6 10,39, 35,16,
E | 8 1715 38 4 30,6 35,34 3218 | 33
2 [ |83 3,19, 28,30, | 10,13, | 8 15, 1935, 1420, (10,13 | ;- ¢ 10,19,
5 36,14 | 35.5 362 |19 35,38 382 |1935 | 2838 : 29, 38
E 35,10, 35,10, 19,17, | 1,16, | 19,35, 8, 35, 10,37, | 14,29,
£ | 10 |40 |192 21 10 3637 | 1837 | 4 |45 36 18, 36
< [ [9B |13 35,39, 14, 24, 10,35, | 2,36, | 10,36, 37,36, | 10,14,
= 340 |27 19,2 10,37 14 25 3,37 4 36
= 30,14, | 14,26, 2,14 | 13,15 | 2,6 4,6 35,29, 14,10,
g | ¥ 1040 |92 1932 | 3 34,14 2 14 3,5 317 |32
3 17,9, | 1327, 393 351 |323 274, | 3235, | 142 | 214 15,32,
E | B |55 1035 | 3523 |3 2715 | 319 | o918 | 2731 | 396 | 3040 3521 | 55
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13 TToKa3HUKH, SIKi HEMPUMITYCTUMO TIOTiPUIYIOTHCS, SKIIO BUKOPUCTOBYBATH BiJloMi NpUIiOMH
27 ) 2 0 3 2 ER) 3 S 3 37 7] 3

L | 31 | W27, | 8% | 221 | 225 | 2,28, | 353 | 2,27, | 2.5 | 26,30, | 28,29 | 2635 | 33
= 127 | 3526 | 26,18 | 18.27 | 31.39 | 1.36 | 2.24 | 2811 | 158 | 3634 | 26,32 | 18.19 | 24,37
S [, [1025 [ 1826 | 101, | 219, | 3522 | 5,4 | 613 | 22, | 1915 | 1,10, | 2528 | 2.2 | L2,
3 8,3 28 | 3517 | 2237 | 1,39 L9 13 | 2811 | 29 | 2639 | 1715 | 35 | 1535
e [, (1014 B3 |10 |L15 |, o | L2 | 1529 |L26 |1415 | 119, |31 | 17,2 |14.4
3 2040 |4 2037 | 17,24 ' 17 34 |10 1,16 | 25,24 | 26,24 | 26,16 | 28,29
S 15,20, | 32.28, | 2,32 15,17, 30,14,
S 4|k 3 2 1,18 » 225 |3 1,35 |12 |26 s
3 26,28 233, | 17,2 | 131 | 1517 | 1513 4.1, [ 236 | 1430 | 10,26
o y y y y y &y y Ly y ) y y y Ly 3 ) y y y
5 5 129 337 |23 |55 | 1839 |2624 | 1316 | 101 | 230 |3 26.18 | 28,23 | 342
= 2.3, | 26,28 229 | 272 | 221 1,18 | 2 35, 10,15
2 6 |44 |323 |1836 |3935 |40 40,16 | 16,4 | 16 1516 | 55 30,18 |2 17.7
E 1.1, | 2526 | 2528, | 2221 [17.2 | 281 | 1513 20.26, | 35,34, | 10.6
S | 7 |au |23 216 | 27.35 | 401 | 40 30,12 | 1° 1529 1261 14 16,24 | .34
o 2,35 35,10, | 34,39, | 20,18, 2,17, 35,37
E | 8 |1 25 1927 |34 |3 1 L3l | % 10,2
2 [ g |1L3% | 2832 |1028 | 128, |22 |3513 |3226 |342 |1510 | 1028 |3.3% | 1010
= 2728 | 1,24 | 3235 |3523 |32 |81 1312 | 2827 | 26 4,34 | 27,16
= [ o |3% [®10 |2829 |13 [133 |153, |L26 |151L | 1517, | 2635 |3637, |, o |38
g 13,21 | 2324 | 3736 | 40,18 | 3624 | 181 |325 |1 1820 | 10,18 | 10,19 | % 35,37
< 10,13, | 6,28, 2.2 233 |13, 191 |23, 10,11
£ | 1 193 |25 33 |3 27.18 | 16 1 2 35 35 37 24,35 | 3537
= [, [1040 (283 |3230 |21 | ., |L32 |31 |213 |L1 1629, |1513 |51 | 1,2
g 16 1 40 2.35 ' 17,28 | 26 1 29 1,28 |39 2 4,10
S 35,24, | 35,40, 3235, |23, | 3530, |23, |52 23,35
= 18 13 18 3018 |27.30 |19 |3 1610 | 342 | 2226 |3923 |18 |43
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21 TToKa3HUKH, SIKi HEMPUMITYCTUMO TIOTiPUIYIOTHCS, SKIIO BUKOPUCTOBYBATH BiJloMi NpUIiOMH
1 2 3 ) 5 7 8 9 10 ) 2 3
1w | L8 | 402 | 115 | 1514 | 334 | 940 | 10,15 | 9,14, | 813 | 1018 | 103, | 10,30 | 1317
= 4015 | 27.1 | 835 | 2826 | 40,20 | 28 147 | 1715 | 26,14 | 314 | 1840 | 3540 | 35
S 9.5 3,17 10,2 192 | 19.3 | 14.26, | 13.3
= ) O, 1, ) 2, ) 2, , 3, , 20, , 3,
s | | a3 2,199 19 19,30 3355 | g 27 | 2825 | 35
e [ 6,27, 1,40, 3,34, 3.3
3 19, 16 35 38 35,23
S 36,22, | 22.35 | 15,19, | 15,19, | 3,35, 34,39, 2,28, | 3,10, | 35,39, | 14,22 | 1,35,
2 |Y |e3s |32 9 9 3018 | >3 | 4018 [ 364 3530 |321 |192 |1932 |32
S [ |95 |23 1932 10,32 2,13, 10,13, | 26,19, w30 | 325
5 2 2 16 2% 10 19 6 ) 27
= 12,18, 3513, 16,26, | 23.14, | 122 | 19,13
= [P |@a 12,28 15,19 18 835 |55 |25 29 17,24
E 19,9, 274,
s |® 6,27 36,37 29,18
o [, [83% |[1926 |LI0, oas |13 |36 |36 |53 |22 |2210, 2914 | 332
Z 3831 | 17.27 | 3537 ' 13.38 | 38 25 2 3635 | 35 240 | 1531
2 156 | 196, | 7,26, 15,26, | 17.7, | 7,18, 16,35, 14,2,
§ |2 |1928 |189 |13 6,387 | 1730 |3018 |23 ’ 38 36,38 39.6
= [ | %6 |6 |1420 (1025 |32 |1018 |12, |33, |1013 |1415 |33, |23 |214
g 2340 | 2232 | 10,39 | 24 1031 | 39,31 | 30,36 |1831 |2838 | 1840 | 27,10 |35 30, 40
< 10,24, | 10,35,
2|2 |5 . 1,26 |26 30,26 | 30,16 222 | 2632
= [ |10 (1020 (152 |30,24 |24 |103 | 25 | 316 10,37, | 37,36 | 4,10, | 35,3,
g 3537 | 265 |29 145 |516 |17.4 | 3410 | 3218 36,5 4 417 | 225
2 [ |®6 |26 2914 15,14, | 2,18, | 15,20, 35,29, | 35,14, | 1036 | 5o ., | 5.2,
1831 | 18,35 | 3518 29 0.4 | 2 3428 |3 14.3 ' 17, 40
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22 TToKa3HUKH, SIKi HEMPUMITYCTUMO TIOTiPUIYIOTHCS, SKIIO BUKOPUCTOBYBATH BiJloMi NpUIiOMH
1 15 16 17 18 19 20 21 22 23 24 % %
27,3, 30, 10, 19,35, 10, 26, 35,28, 29,3, | 29,10,
= | ¥ 26 a0 | B T % 12| B | 340 28,10 | 27
= [ | 203 19,35, | 2,19 | 286, 19, 10, 2.2, | o | 210 | 33,
5 10 39 | 43 | 3518 35,38 3,18 28,18 | 10,40
o 19,18, 27, 16, 28,20, | 3,35,
s | 16 36,40 16 183 | 19 | 1016 | 31
¢ [, (103 |1913 | 1918 32,30, | 19,15, 214, | 21,17, | 2136, 35,28 | 3,17,
=X 22,40 | 39 | 3640 21,16 | 317 17,25 | 3538 | 29,31 21,18 | 30,39
3 32,35 321, | 323 13,16 19,1
2] ) y v Ly ] y h y y Ly
S| 8 || 2w i o | TR = vel 11| 1e | b | 119
= [ o | 500 | %% 19,24, | 2,15, 619, | 12,22 | 3524, 35,38, | 34,23,
3 935 | 618 314 | 19 37,18 | 1524 | 185 19,18 | 16,18
g 19,2, 28, 27, 3,35,
s |2 * 35,32 18,31 31
o | 5 | %610 [ 1935 | . | 214 | 166 | 166 10,35, | 8.27, | 1019 | B2 | 443,
Z 28 | 10,38 17,25 | 19 | 19,37 3 | 1838 | © 10,6 | 19
= 19,38, | 113, 35, 27, 10,18, | 7,18,
5 | 2| % 7 | 3215 3,38 237 | 1910 | "7 | s
= [ 5 | B | B2, | 27,16 | 2136 | | ¢ 15 | 518 | 8.2, | 8,27, | 3,27, 1518 | 63
g 3140 | 318 | 1838 | 39,31 | b6 245 | 1231 | 1838 | 2,31 35,10 | 10,24
= 24,26, | 24,28,
2 | 10 10 19 10,19 | 10,19 | 242
= [ 5 | 23 | 2010 | 82, | 352 | 119 |3 3, L | ®2 | 105 | %18 | 242, 35,38,
g 28,18 | 2818 | 10,16 | 2118 | 26,17 | 19,18 106 | 1832 | 1039 | 2832 18,16
S [ | 1435 [ 335 [ 335 | 317 34,29 | 3.3 | o | 718 | 63 | 2428 | 335,
3410 | 1040 | 31 39 16,18 | 31 25 | 1024 | 35 | 1816
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23 TToKa3HUKH, SIKi HEMPUMITYCTUMO TIOTiPUIYIOTHCS, SKIIO BUKOPUCTOBYBATH BiJloMi NpUIiOMH
27 % 29 0 31 2 3 % % % 37 ) 39
3,27, 18,35 | 1535 | 153 | 3240, | 27,1L, | 153 | 213, | 27.3 29,35,

14 1.3 16 827 | 571 | 22 | 1032 | 282 3 2 2 | 1540 | P | 1014
= 11,2 2,27, | 22,15, | 21 39 20,10, | 1,35, | 10,4 | 19,29 35,17
= y 2, , 21, , 15, , 39, , 10, , 35, , 4, , 29, , 17,
s | B 1 3 | 1640 | 3328 | 122 | 2014|1227 | o7 13 | 2015 | 3935 | 810 | 14710
3 34,27, | 10,26 7,1 25, 34 20, 10
[<2] ] ) y y y 4y y 3 y y
o |1 |64 |24 0,33 | % 510 11 L 2 6,3 |1 16,38
3 19,35, | 32,19 22,33, | 22,3 410, | 218 |217, 327, |262 |1528
m ] y ] ) ) y ) y y ) ) y ) ) ] ) y & y y
c | Y |sw0 |4 24 32 | 204 |27 |62 |4 27 16 35,31 | 1916 |35
=8 11, 15, 3519, | 19,35, | 28,26, | 15,17, | 151, | 6 32, 2,26, | 225
g |18 2 332 1519 | 39 | 2826 |19 13,16 | 13,19 |13 82,15 | qp 16
= 19,21, |31 13 28, 26, 1,15 [ 1517 |229, 12,28,
E ¥ 1107 |32 6,27 | 236 | 3 1935 11728 | 1316 | 27,28 |>® |22 |35

10,36 10,2 1922 19,35

E ] ] ] ] ] y ] y
E |2 |2 237 |18 L4 16 L6
S [, 192 (3285 |, |1922 |23 |2610 |263 |32 (1917 |2019 |1935 | 282 |28 3,
S 26,31 | 2 : 3,2 |18 34 10 10,34 | 34 30,34 | 16 17 34
= 11, 10, 21,22, | 21,35, 35,32, 35,3, 28,10,
2 [? |3 32 B2 |22 1 2,19 723 1503 |2 29,35
2 |, |12 [1634 |3510 |3322 |101 |53, |322, |23 |15 35,10, | 354 | 3510 | 2835
Z 30,35 |3L28 |2431 | 3040 |3420 |33 224 |3427 |102 |2824 | 1210 |18 10,23
< 10,28, 22,10, | 10,21, 13,23,
22 |x 2 » 2 27,22 35,33 | 35 s
jos!
S | |03 203 |22% |®18 |32 | B8 | 428 | 2L | 525 | g0 | B2 | AB
g 4 28,32 | 2818 |34 18,39 | 344 | 1034 | 10 32,10 | 35,30
3 18,3 35,33, | 3,35 |291, | 3529 |23 |153 |31 |32, 13,29,
B |2 |54 | 3228|3330 | 595 | 4039 | 3527 | 2510 | 10,25 | 29 27,10 | 20,18 | &% |3
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31 TToKa3HUKH, SIKi HEMPUMITYCTUMO TIOTiPUIYIOTHCS, SKIIO BUKOPUCTOBYBATH BiJloMi NpUIiOMH
3.8 | 310, | 159, | 1529, | 17,10, | 32,35 | 3,10, | 2,35, | 21.35 | 8,28, | 10,24, | 351,
10,40 | 8,28 | 144 | 2811 | 1416 | 404 | 1424 | 24 | 11,28 | 10,3 | 3519 | 1611
o, | 3235 | 2835 | 28,26 | 32,25, | 26,28 | 26,28 | 32,13 28,13 | ., | 625 | 62, | 323

= 26,28 | 25,26 | 516 | 3.16 | 32.3 | 323 6 3224 ) 32 32 13
<
5 [ |®3%2 |5 |10 |23 |23 |28 |22 2510 (1028 819 |0 |23 |z
3 1318 | 27.9 | 2937 | 10 2032 |18,36 |2 35 2 34, 36 40
o [ (222, (222, |11 |, 5 |22L |2n2 |2225 [343, |2L22 |133% |22 |21 |® 2%
2 27,39 | 13,24 | 394 ' 3328 |39.35 |37.35 | 1927 | 3528 | 3918 | 37 3,35 | 30,18
S [ (1922 |2 (115 17,2, 221, |17,2 | 3018 | 3528 |3528 |23, |, |34
2, 1539 | 139 | 1622 18,39 | 40 40 354 | 323 |140 | 2718 ' 2739
3 28,29, | 127, | L20, | 1517, | 131 13,29 35 13 35,19, | 128, | 1113
o y ] ¥ y ¥ ) y ) y Ly y ] y y y ] 3 y y y
= 81 | 1516 | 36,13 | 13,17 | 27 %12 | 1640 |10 | 8 1 3512 | 1757 | 13,27 |1
=[5 [®2 |61 |11, 117, | 1816 | 116 | 418 | 1813 | 2813, | 232 | 1524 | 3235
3 1315 |125 |1312 13,16 | 1539 | 3515 | 39,31 |34 35 12 20.28 | 30
E 207, 227, | L2 |318 1513 25,2, 111, 131,
S | % |11 |3511 |1025 |31 2 16,25 | 5577 |1 349 | 13 2.4 2,35
5 16 | 1915 |31 | L35, | 3530, 15, 35, 35,10, | 15,17, 15,37, | 35,30,
E | ¥ |58 |2016 |22 |16 207 | 1516 |5 14 20 35,16 | 17g 14
2 26,30, | 2,26, | 1,19, 14,1, 34,26, 34,10, 19,1, | 2913 | 222
§ | % |a43 |353 |22 |2 1316 | %% |6 116 | o 26,16 | 55 2815 | 17,19
S [ 202 |63 1617 | 5 2,13, | 239, | 291, | 218 |34 |3528 |353, |27.13 |1L22
g 2813 | 28,1 | 281 18,17 | 30,16 | 416 | 26,31 | 16,35 | 4019 |37.32 | 1,39 | 39.30
< 28,26, | 28,26, | 14 13, 17.14 35 13, 15,32
£ | % |1835 |3510 |17.28 | % 13 16 28,10 | 235 | 1335 | 5 | 181
= [ |32 |22, (184, | 30,7 |102 |03 |26 | 353, 28,15, | 10,37, | 14,10, | 35,3,
g 2437 | 153 | 2838 | 1426 |3431 |17.7 | 3410 | 102 10,36 | 14 3440 | 22,39
S [T | 38 | 310 [ 159 | 1529 | 17,10, | 32,35 | 3,10, | 2,3, | 2035 | 828 | 1024 | 31

10,40 | 8,28 | 144 | 2811 | 1416 | 404 | 1424 | 24 | 11,28 | 10,3 | 3519 | 1611
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32 TToKa3HUKH, SIKi HEMPUMITYCTUMO TIOTiPUIYIOTHCS, SKIIO BUKOPUCTOBYBATH BiJloMi NpUIiOMH
4 3 16 7 18 19 20 7 2 7 2 % %
235, | 3427, | 3.3 | 1L32 | 2L 1% 21,11, | 10,11, | 10,35, 10,30, | 2128,
m | 2|8 395 | 640 10 13 | 2719 | 32 | 631 | 35 | 2030 | 1028 4 40,3

S 28,6, | 28,6, | 10,26, | 6 19 26,32, | 10,16 24,34
= , 0, , 0, , 20, , 19, ) 32, , 16, , 34,

s | 28 32 32 24 | 28024 | 132|363 36,32 | "7 | 3108 g3 | 2632
o 3,27, 13,32, | 35,31, 32,26,
NENELPN 192 |33 |23 22 |} o on So2> | 32,30
S [ |83 |25 |71, 2233 |L19, |L24 | 102 |1922, |2L22 |3322 | 2210, | 318 |3 2,
2, 371 | 3328 |40,33 | 352 |3213 |627 | 2237 |31.2 |32 |1940 |2 34 3331
S [ | 153 |1522 |21,39, | 22,35 | 1924 |, o | 1922 |23 21,35 |101 |102L |, » |32
5 22 |3331 |1622 | 224 |3932 |26 3 18 222 |3 29 ' 39,1
= 13 27,26, | 28,24 | 28,26, 271, 1534, | 3224, | 35,28, | 35,23
= | ¥ |03 [#14]%16 |8 271 |or1 | b4 122 |19 |33 1816 | 344 | 1,24
= [ |3240 |23 |Li6 |262, | 1317, |L13 3,3, 219, | 2832 |410, |48 | 1,

S 3,28 |825 |25 13 124 |24 210 |13 224 | 27.22 | 1034 '

o & 1L [1Las [, s10 | BL |[15L 1510, | 151, | 2,35, 2.1 | 2728
Z 2.9 28, 27 ' 13 28,16 22 | 3219 |3427 1025 | 10,25
2 35,3 | 13 1, 272 |62, 19,35 191, | 18,15 | 15,10, 3,3,

§ |® |26 |35 215 1355 | 261 |2913 29 1 2,13 35,28 | 15
S (% |23 |04 217, | 2417 [ 27.2, 20,10, | 10,35, | 35,10, s | 133

g 28 28,15 13 13 20, 28 3034 | 132 | 2829 ' 27.10

<[5, [203 |[1929 | 534 | 3,27, | 224 | g 55 | 1935 |191, 353 | 118 | 333 | 182 |32,

= 1528 | 39,25 |6.35 | 3516 |26 : 16 1610 | 1519 | 10,24 | 27.22 | 329 | 2918

= 26.23, | 8,32 | 232 26,2, 35,10, 24, 28,

BENEERES 2 5 2 | B | | w5 | mas
2 [ |Z%B [H10 [2010 [352 2617 [H10 |, 35,20, | 28,10, | 28,10, | 134, =

1018 | 218 |16.38 | 2810 | 19,1 | 3819 10 2035 | 35,23 | 15,23 '
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3.3 TToKa3HUKH, SIKi HEMPUMITYCTUMO TIOTiPUIYIOTHCS, SKIIO BUKOPUCTOBYBATH BiJloMi NpUIiOMH
27 ) 2 0 3 2 ER) 3 S 3 37 7] 3
- 2.3 | 1132 | 27,3, | 352 A7, | 14, | 3% | 133 | 27,40, | 1113 | 13,
= 11,23 1 220 | 20,26 40 ' 8,24 1 28 27 | 20,38
5= [ 5 | 51 2824 | 333 | 6.3 | 113 | 132 | 133, | 27.3, | 26.24 | 28,2 | 10,34
3 1,23 2226 | 39,10 | 2518 | 17,3 | 13,11 2 10,34 | 32,28 | 10,34 | 28,32
o [0 | 1L32 26.28, | 4.17, 132 | e 10 26,2, 26,28, | 10,18,
3 1 10,36 | 34,26 35,23 ' 18 18,23 | 32,39
S [ |2Zn2 | B3 | 2628 2435, | 2,25, | 35,10, | 35,11, | 22,19, | 22.19, | 33,3, | 22.35,
2, 240 | 23,26 | 10,18 2 28,39 2 2231 | 29,40 | 20,40 | 34 | 13,24
S [ | 242 | 33 | 417, 191, | 221, ) 22,35,
5 4039 | 26 | 342 31 27,1 18, 39
= 1,35, 25 | .1 | 213 | 27.26 | 6.28, 35,1,
= | ¥ 12,18 24,2 13,16 | 11,9 15 1 11,1 | 881 102
= [ |2, | B3 | 132 | 2.5 251 12,26, | 15,34 | 3226, 134 | 151
S 840 | 234 | 3523 | 2839 5, 132 | 116 | 12,17 12,3 28
S | g |10 [ 102 [ 5040 | B 13, | 112 714 | 351, 34,35, | 132
Z 116 13 ' 216 11,10 | 26,15 16 | 1311 7.13 10
2 T B | ®s 35 11, 1,13, | 1534 | 1,16, 15, 29, NEAEE
= 8,24 | 1,10 32,31 3 116 | 7.4 37,28 35 6,37
; w | 1335 | 226 | 2624 | 2219 | 15, | 202 | 209 | ;15 | .15 .10 | 151 | 1217,
g 1 10,34 | 32 | 2940 ' 113 | 2624 | b 28, 37 37,28 | 24 28
E 37 2275’43' 232 pos 223 D 22 fi,zgé 25 | 1226 | 115 1357 P 34,21 | 3518
= [ | .27 | 826 | 8256 | , 5 126, | 112 | L35 | 27.4, | 1524 | 34,27, 5,12,
g 32 | 1034 | 1823 | 2 13 343 13 1,35 10 25 35, 26
S [ | L% | 110 [ 1810 | 223 | %2, | %2 | 12 | 13 | 13 | 1217 | %18 | 512
10,38 | 3428 | 321 | 13,24 | 18,39 | 224 | 719 | 10,25 | 2837 | 28,24 | 27.2 | 3526
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HomaTok 2

Marepianm i KOMIJIEKTY04i BMpoOM 47151 KOHCTPYIOBaHHA i
MO e/IF0BaHH:A

1. Marepiany, BXXvBaHi IIpy KOHCTPYIOBaHHI i MoJeTIOBaHHi

ITp  BUroTOBJIEHHI  pi3HMX  KOHCTPYKIin i  Mopmenen
3aCTOCOBYIOThCSI HAVIPi3HOMAHITHII MaTepiayi. IX MoOXHa yMOBHO
po30UTM Ha TaKi BeJIMKi I'Ppynu: YOpHi i KOJIbOpPOBI MeTanm i ciuiasy,
IlepeBHi i TkaHi MaTepiayi, KoMOiHOBaHi MaTepiasnu i ITacTMacH.

1.1. YopHi MmeTanm

Cmanv 35, Cmaav 45, Cmarv 50 (aucm 0,2..4 mm) - TOCT 1652-84,
npymox  (kpye 0o 120 mm) - T'OCT 1050-88.  Jlucrosuit MaTepiai
3aCTOCOBY€TBCS ISl BUTOTOBJIEHHS KOPITYCHNMX i KpiIWIbHMX [IeTaslelt, a
HOPYTKWU - IUIS BUTOTOBJIEHHS KPIiIIVJIBHVMX OCECVIMETPUYHUIX JleTasIevl.
Martepiann moOpe 3MiHIOe MexaHi9Hi BJIACTMBOCTI 3a JOIIOMOTOIO
BIZITTOBITHMX PpeXUMIB Bifilajly, rapTyBaHH4 i BilIycKy, y BifIiaJleHOMY
craHi Jo6pe 0OpobiiseThCs.

Cmanv  Byeseyeba incmpymenmarvna Y10A - TOCT 1435-84 B
3arapToBaHOMY CTaHi Mae MifgBMIeHy TBephicte. B mopemoBaHHI
3aCTOCOBYE€TBbCS I  BUTOTOBJIEHHS  CIeIiaJIbHMX  iHCTPyMeHTiB,
HaIIpyK/Iaf, ITyaHCOHIB IITaMIIiB BUPYOOK.

Hpim  nusexoByeseyebuti  Axichuti (diamemp 6i0 0,5 do 6,0 mm 3
oyunkoBanum nokpummsam i 6es noxpumms) - TOCT 792-84. 3acTOCOBY€TBCS
IUIs BUTOTOBJIEHHS Pi3HMX oceVl, KapKaciB, KOpIIycHUX TeTajient. JoOpe
00pO0IIg€ThCS 1 MiTTaeThCs MAasTHHIO, ajle IIOTaHO TapTYEThCS.

Hpim xpyeauii cmarebuii yeneyebuii npyxunnutl (6id 0,14 mm) - TOCT
9389-84. 3acTocOBYyeTbCS MJIsi BUTOTOBJIEHHS IIPYXXWMH, IAapallyTiB, IO
CaMO PpO3KpMBaIOThLCH, OpyKHMX INABicCOK 1 T. 1., MoXe OyTm
BUKOPVICTaHWI SIK PeCOpPM IS MOZesIeV aBTOMOD1TiB.

1.2. KosrbopoBi MeTasnu i ciiytaBu

Antominiebutt cnaa AMe-A-m (aucm m'axuil mobuy. 0,3..6 mm) -
AMTY-252-84 i arominiebuii cnaab J16A-T (aucm mBepouii, npyxuHauu) —
I'OCT 4977-83. IIlupoKo BUKOPWUCTOBYIOTBCSI B  PaJioTeXHIUHMX
HPUCTPOSIX K KOPITyCHMI MaTepiait. [loope oOpobiistoTecs BciMa BramMu
MexaHIYHOI 0OpOoOKM (pi3aHHSIM HOXMIIIMM, CBePIJIEHHSM, OO0pOOKOIO
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HamwIKaMu i T.1.). MatoTe moOpi IOKa3sHMKM TeIUIONpPOBITHOCTI i
eJIeKTpOITpoBinHOCTI.  MaroTh  Majly  OuUTOMYy  Bary,  IIMPOKO
3aCTOCOBYIOTHCSI B MOJIeJIIOBaHHI aBialliliHO1 i KOCMi4HOI TeXHIiKN.

Anmominiebutt cnaab 116-M(T) - (kpye 4...120 mm) — TOCT 4783-84.
CmtaB  gocTaTHBO —CTiIKMVA 0 3HOIIYBaHHS. 3aCTOCOBYEThCA 1A
BUIOTOBJIEHHsI OCeCUMEeTPUYHMX [eTajlell TUILy BTYJIOK, BaJliB, iHOMII
IMONIMITHYKIB KOB3aHHS B aBiaMOIe/IFOBAHHI.

Jlamyns  JIC-59-1 (npymxu 0o 60 mm) - TOCT 2060-90.
3acTOCOBYETLCS /ISl  BUIOTOBJIEHHSISE OCECMMETPWYHMX  KOPITyCHMIX
JeTajieVi, 10 IpallolOTh B HaIpPyXeHMX TeIUIOBMX yMOBax i B yMoBax
HiABUINEeHOi BOTKOCTi. BiIMiHHO NpPOBOIWTL TEIUIO 1 eIeKTPUKY.
TeeppicTte 3HauHO Buile, HDX y Mini. [loOpe 3MOYyeTbCS OJIOB'STHO-
CBVHIIEBYI- MVI IPUIIOSIMU i, OTXKe, OOpe Masi€ThCsI.

Hpim aamynnui JI-62 (1,5..4 mm) - TOCT 1060-83. 3acTOCOBY€eThCS
PV BWIOTOBJIEHHI [eTasleVl, sKi 3'€mHyIOTbCs IagHHsAM. [loOpe
3apeKOMeHIyBaB cebe y BOJIOIOMY CepelOBUINi, TOMYy MOXe
BUKOPVICTOBYBATVCS IIPY BUTOTOBJIeHHI MofiesleVt CyJleH i Kopalitib.

Bponsa bpb2 - cmpiuxa m'sxa abo mbepda npyxunua - TOCT 18175-84.
HavMinHImmi cruiaB Ha MifgHITT OCHOBI. 3a CBO€IO TBEPHICTIO i NPy XHUM
BJIACTMBOCTSAM IIPY 3BUYaVHINL TeMIlepaTypi BiH IlepeBepllye [IesKi
BUCOKOSIKICHI CTaJli. 3acTOCOBYE€TbCS Il BUTOTOBJIEHHS IIPYXUH Yy
BUKOHABUYMX MexaHisMax, IO MpalloloTh Yy BOJIOTOMY CepedoBUII.
BuxopucroByeTbcst SIK HOPYXMHHWUI MaTepial B KOHTaKTax pesle,
MiKkpoIepeMuKadax, BUMUKadax.

bponsa BpAMy - npymox — I'OCT 18175-84. 3acTOocOBYyeTbCS IS
BUTOTOBJIEHHS  BUCOKOSKICHMX  INIMIIHMKIB ~ KOB3aHH#A, IO
BUKOPVICTOBYIOTBbCSI IIPM YCTaHOBI TSATOBUX 1 TpeOHMX TIBUHTIB B
HIBUOKICHMX MOJeJISIX BCixX BUIIB. BUKopucTOBy€eThCs IIpy BUTOTOBJIEHHI
JepB'sSTYHMX TBUHTIB, IlIeCTepeHb i BTYJIOK.

Cnaabu 79HM, 79HMA, 8OHM (nepmaroii aucmobuii) — TOCT 10160-
84. Bosiomie MiIBUIIEHOI  MAarHITHOIO IIPOHMKHICTIO i  TOMy
3aCTOCOBYETBCS JUISI BUTOTOBJIEHHS IUIACTMH HaOIpHMX cepevHMKIiB
TpaHcOPMaTOpiB, CTATOPIB €JIeKTPOABUIYHIB i IHIIOI eIeKTPOTeXHIIHOT
nponykuii. € goOpMM 3aXMCTOM Bl MarHITHMX IIOTOKIB y BUIVISIL
eKpaHiB.

1.3. IepeBuHHi MaTepiam
Hepebuna xBotinux nopid, oKpiM MoppwHM (COCHA, SUIMHA, Keap,
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SUTUIIS), BITHOCUTBCS A0 M'SIKMX TIopin. YV miel mepeBwHM SIBHO BUpakeHa
aHI30TpPOIIisA — HePIBHICTh MEXaHIYHWX BJIACTUBOCTEVN SIK B II0340BXHBOMY,
TaKk i B monepedyHoMy HampsiMax. MexaHiuHi BJIaCTMBOCTI JlepeBUHU
pi3HUX HOpig HaBedeHo B Taby. [12.1.

V nmepesvHM nucTsHMUX nopif, (Oepesa, ay0, rpad, Oyk, sceH, ropix,
JINIIa, OCVIKa, YepBOHe AepeBo, TUK, TUC, YMHapa) aHI30TpOIIis BUpakeHa
MeEHIIIe, i, BiIIIOBITHO, MeXaHiUHi BJIaCTMBOCTI BUIIIE.

HariGinpina yoapHa B'SI3KiCTB TaKOX Yy JI€peBVHM JIMCTSHWUX IIOPif
(y rpaba 99 000 Ox/mM3, y scena - 88 290 Ix/m3, y 6yky - 80 440
x/M3, a'y 6epesu - mpubimsao 93 200 x/M3).

B mopermroBaHHI Hpu BUTOTOBJIEHHI HeTajlell HeBiNIoBimaJIbHOIoO
HNpU3HaYeHHs] 4YacTO BUKOPWICTOBYIOTH JiepPeBUHY JIMCTAHUX IOpif, 110
BUpocTatoTh B CepemHin cMysi YkpalHu: uiy, Bijibxy, ocuky, 0yk. bepesa
He OTpVMaJia IIMPOKOrO PO3IOBCIOIKeHHS 3BaXkKalouM Ha CXWIBHICTB 10
3arHMBaHHSA Yy Bojioromy cepeposumii. ITpore mnpwu BurorosieHHi
iHCTpyMeHTiB, IO IIpaIlfoloTh B yMOBax yJapHMUX HaBaHTaXXeHb
(HarpuKIIaz, KVSHOK, KOPITyciB pyOaHKiB, pPy4YoK ISl MOJIOTKIB, KyBaslll i
in.) Gepesa € myxe HOOPUM MaTepialoM.

31aTHICTh HepeBVHM A0 THYTTS 3pOCTac i3 30UIbIIEHHSM B Hin
Bostorn. HarbiIbImIoro 30aTHICTIO IO THYTTS BOJIOIIE AepeBVHA CePeIHbO -
i CWIPHO ycCuXaouMx JIMCTSHMX IIOPiA, HAIIpUKIIaz sceHa, myOy. ITpu
IMiABUINIEHHI  TeMIlepaTypu 3[OaTHICTP JO THYTTS  30UIBIIYeThCA.
SIKHaVIKpammx pe3ysIbTaTiB MOXXHa IOOWTMCS IIpM IIpolaploBaHHI abo
HpOBapIOBaHHi JJepeBVH.

B pakerHomMy MopermoBaHHI i B aBiaMOJeIIOBaHHI IIMPOKO
BUKOPVICTOBY€ETELCA JiepeBuHa Oaib3y. BoHa mgyke jierka, aje JOCTaTHBO
MinHa. baneza mobOpe mimpaerbcs MexaHiuHiV oOpoOri  pisaHHSM.
INomnipyerbcst i 3abapBimoeTbest 1moraHo, ToMmy 1i Ilepen, oOpoOKoro
HeoOXiTHO MIIaKIIOBaTY i IPyHTYBaTH. 3 0asb3V BUTOTOBJISAIOTH JeTasli,
SIKi MOgaloThcs He3HAYHVMM 3YCWUIAM, HalpuKiIan, crabizisaTopnu
MozieJieVt paKeT, OOIIMBKY (PIO3eJIsKy aBiaMoriesIeri.

3 HmepeBUHM BUTOTOBJISIOTh WINOH — TOHKI Aepes'sHi jvctu. Ilnon
Oysae symennM i crpyraHmM. CTpyraHwWi INIIOH BVIXOOWUTBH IIIISIXOM
cTpyraHHs OpyciB mHepeBMHM Ha INIIOHOCTPYTaJIbHMX BepcTaTax.
OckinlbkM  cTpyraTu MoOXHA B pisHMX HamOpsMaxX, TO MOXIMBI
TaHTeHIiaJIbHi, paliaJbHi, HaliBpadiaJbHi i TaHreHIiaJIbHO-TOpPIIeBi
3pisu. lluM 3a0e3redyroTh BWMCOKI €CTETWYHI BJIACTMBOCTI CTPYKTYpU
IIIoHy. DIl BUIOTOBJIEHHSI CTPYraHOIO INIIOHY BUKOPVCTOBYETHCA
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IepeBVHa 3 KpacuBOIO CTPYKTypolo (my0, Oyk, ropix, KileH, sceH, UepBOHe
i 9opHe fgepeBa, UIMITA i T. 11.).

®Di3MKo-MexaHiuHi XxapaKTepUCTUKM IepeBUHY, BXXMBaHOT

npn MOJIeJII0BaHHi

Tabmmrs [12.1

TumyacoBum oIIip y3/I0BX BOJIOKOH,

MlIla
I'ycru- pos
IMopona nepeBnHM Ha crme TATYB | 3Cy Py 3
Kr/ M3 HeH 9eH HaH
HIO arH By HIO HIO
0
banb3a 0,1-0,2 5-20
baM0Oyk 052
bepesa 0,72 48 136
bepesa yopna i xoBTa 0,73 45 120 8 13 85
byx 0,65 39 93 7,5 12 73
I'pab 0,67 46 74
I'pyrmia 0,73 47
y6 0,7 40 100 7 10 74
SIiMHa  3BM4ariHa 047 32 75 5 8 60
SInvHa cassHCbKa 047 32 75 5 8 60
Kenp 042 34 77
Kien 0,6 44 74
MonpwHa cubipcbka 0,68 42 93 7 10
JTuma 048 27 60 5 7,5 47
Bintpxa 0,45 38 39
T'opix 0,73 75 90
Ocuka 043 25 42
Shmrs 044 34 72 5 7,5 .58
Kopok (kopkosuii 1y0) 0,24
Camarmr 1,0 60
Conoma 0,15
83-
CocHa 0,52 35 120 5 8 65
SlceH 3BMYAVIHIAL 0,71 40 110 8,5 12 82
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IllmoH BUTOTOBISETBCS 3aBHOBXKM Bim 0,55 M i Bume (s
TaHTeHIlialTbHOTO 3pi3y - Bim 0,3 M), 3aBToBmKM 0,4...1,0 MM i BIIMpIIKNA
Bim 80 mo 200 mm.

BorkicTe mimony Mae 6yt B Mexxax 8.10 %.

@anepa - MaTepiasl 3 [epeBUHNM, SKUM BUTOTOBIISETHCS
CKJICIOBAaHHSM TPBOX 1 OUIBII JIMCTIB IMIIOHY, CycimHi Imapm $KOro
PO3TaIIOBYIOTECS TaK, IOO 3abe3leunTyt B3a€EMHO ITepIIeHAVIKYIIIPHWUNI
HaIIpsiM BOJIOKOH. Lle 3MeHIITye aHi3oTporIito: paHepa MeHIIIe KOPOOUTBCH
1 pO3TpPiCKy€eTbCsA B IOPIBHAHHI 3 IIIIOHOM. BUIOTOBIISIETBCS TOBIIVHOIO
Big 1,5 MM 1o 18 MMm.

HepeBuo-cmpyxkoBa nauma (ACII) 1IOCKOro IIpecyBaHHS i
Oe3lepepBHOTO IIpeCyBaHHS BWIOTOBJISETECS 3 IIEPBMHHMX BiIXOHiB
J1icOOOpOOHOTO BMPOOHMIITBA IUIIXOM 3MilllyBaHHS HMX Binxomis 3
CMOJIaM¥, 110 TBEPAHYTH i IIpecyBaHHSIM OTPMMAaHOI TaKMM UMHOM Macul.
Tosmmna JCIT sanexuTs Bif, THITy i KonmBaeTbes Bif 10 MM 10 22 MM 1
nwridpoBaHMIX JIMCTIB i 0 26 MM - 115 He TIUTiPOBAHMX.

HepeBuo-6oaoxnucma nauma (IBII) - 1e ymicToBuUm Marepiai,
BUTOTOBJIEHUTI 3 I€PEBVHY, ITOAPiOHEHOT 1O BOJIOKOH. [lepeBHi BOJIOKHA
i, JIi€f0 BEJIMKOTO TUCKY, BUCOKOI TeMIIepaTypH i CKIIEI0I0UO0l peuOBVHM
CITPeCOBYIOTbCA B OfHOpigHUI MaTepiayn. Ilo minHocti Ha BuruH [IBIT
migposgirtiors Ha HanTeepai (CT-500), Bepmi (T-350, T-400), HamiBTBepAi
(TIT-100) i m'sixi (M-20, M-12, M-4). 3acTocoByeThcsl HapiBHi 3 daHeporo,
asie Ma€ OUTBII MIaJIKy 30BHIIIIHIO IIOBEPXHIO.

Okpim nepepaxoBaHVXx MaTepialliB B MOJIeJIi3Mi BUKOPVICTOBYEThCS
pisHMII nanip (Bim LWMrapkoBoi OO INUIBHOIO) 1 kapmox. Bemuky
HOIIYJIAPHICTP Ma€ KapTOH IIpec-IINOH. BiH Mae po0pi mexaHiuHi
BJIaCTUBOCTL. BuroTosmnserscs pisHoil Tosmmam sim 0,1 MM mo 5,0 mMm.
Mosxe OyTV BUKOpMCTaHU I Pi3HMX POOIT: Bif MaTepialy IpoKIanKm
Op¥  HAMOTyBaHHI  TpaHcdopMmMaTOpiB [0  MaTepialy,  IIO
BUKOPVICTOBY€ETbCS  SIK ~ KOHCTPYKIIVHWMI  (BUTOTOBJIEHHS  KapKacy
KOTYIIIOK TpaHcOopMaTOpiB).

1.4. Tkani MmaTepianan

KanponoBa mxanuna 3acToCOBY€ETBCS [UISI BUTOTOBJIEHHS BITPWI B
CyaHOMoJe/foBaHHi. Jly)Xe Jlerkuil i MillHUM Martepiajl, 3HaTHUN
IUIaBUTUCS HaBiTh BiJ IIOJIyM's CipHUKa, ajle He TOpPWUTb, TOMY
TeXHOJIOTIUYHMI 1 Oe3euHmi.
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CraomKanuna - 3aCTOCOBYETBbCH CIIJIBHO 3 €MNOKCHUIHOK CMOJIOKO
IUISL BUTOTOBJIEHHSI KOPIIYCiB MopesIert cymeH, KopabiliB, pakeT, a TaKoX
HaszeMHOI TexHikn. IIpu 3iTKHeHHI 3 alleTOHOM CKJIOTKaHMHA 3MIiHIOE
BJIACTMBOCTI TKaHVHM i IIepeTBOPIOETLCS Ha TBepAy peuoBuHYy. Moxe
BUKOPVICTOBYBATWCA TaKOX $IK TepMeTUK IpY CHOPYIKeHHi Mopesen
Kopa0J1iB.

Kommosnninai maTepianan

Texcmonim woucmpyxkyinnun 1T A, b (aucm do 22 mm) - TOCT
2910-84. Marepiasl, opepXXyBaHWUI CKJICIOBaHHSAM eKUIBKOX IapiB
0aBOBHAHOI TKaHMHM  cMolamMu  dopmMmambherigis. Mae  mobpi
€JIeKTPOI30JIALIHI TTOKa3HMKIM. BUKOPUMCTOBYETBCS SIK KpilWwIbHMIT abo
OOTMITIOBaIPHMT MaTepiasl. 3aCTOCOBYETBCS AT MiNIMIMITHVIKIB KOB3aHHs,
IUI BUTOTOBJIEHHS IIleCTepeHb aBTOMOOUIPHMIX IBUTIYHIB, OWUIIy4mx i
TeKCTWIBHMX MaIllMH, a TaKoX I [JeTajlell eJIeKTPOTexXHigHOro
npusHadeHHs. Hepigko Ha TeKCTOJIITOBUX IwiaTax pPOo3MIilIyIOTh
o0'eMHMTI  MOHTaX  paioe/IeKTPOHHOI  amaparypu.  Matepian
HPOTUIIOXEXHU, T0Ope 00pobiisgeTses pisarHaM. TekcToiToBi cTpvoKHi
(8...60 mMm) mo I'OCT 5385-84 BUKOPUCTOBYIOTBCSI [JIS BUTOTOBJIEHHS
OceCcMeTPUYHMX JeTaJlel.

Cxaomexcmoanim (aucm 1...2,0 um) - CT-1A M POTY-16-509. Mae Te
K TIpM3HAUeHHS, IO 1 TeKCTOJIT, ajyle BOJIOAi€ OiTbIIl BUCOKMMM
MeXaHiYHVMW  BJIaCTMBOCTSIMM.  BUTOTOB/ISETHCS 3 CKIIOBOJIOKHA,
IPOCOYEHOIo cMosIaMy (POpMasIbIeTizliB, IIpecyBaHHIM.

T'emunarxc mapxu B8 (aucmobui) - TOCT 2718-84. BUKOpUMCTOBY€TBCS
B PpaioOeNIeKTPOHHIM IIPOMMCIOBOCTL. Mae mobpi enexTpoisorrsiinHi
IOKa3HMKIA

1.5. ITnactmMacu

Cmexao opeaniune mapox IIA, I1b, IIB (aucm 1...40 mm) - TY MXII
26-54. 11Inpoko BUKOPUCTOBYETHCS B MOJIEIIOBaHHI IS «CKIIIHHS» BiKOH
i  DUmodmiHatopis Momernen. Moxe OyTM  BUKOPMCTAaHWIT LIS
HAeMOHCTPaTUBHVIX MOZeseVl, B AKMX HeoOXiTHO ITOKa3aTV BHYTPIITHIO
vactuHy. [JoOpe 00poOiiseTscs pisaHHSAM i moripyerscs. Ilpu Harpisi
IIBMKO BTpavae CBOI MeXaHiuHi BJIaCTMBOCTi, TOMy VI0OTO MOXXHA I'HYTW,
dopmysaTi, TOOTO HagaT 1ToMy OyAp-aKy dopmy. [lobpe ckiieroeTbCs
auxyoperaHoM (obepexao - OTPYTA!). Tomki Bermmki mmcty HIpm
KiMHaTHIiVI TeMIlepaTypi BUMAaralTb 0OepeXHOro KOpPWUCTyBaHHS uepes
KPUXKICTB.
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®@moponaacm-4, abo mepaon (aucm 0,5..20 mm),—- TY MM-162-84.
ADBcoIoTHO He TIOTJIMHAE BOY. Mae HU3bKUI KOeillieHT TepTs i BUCOKY
TeIUIoCTivKicTh. JoOpwit i3omarop, y ToMy 4McIt i st CTPyMiB BMCOKOL

JacTOTV.  BWMKOpPWCTOBYeTBCS ~ Iyl BUTOTOBJIEHHS  JOBIOBIUHIX
MOIMAITHMKIB - KOB3aHHS, IO NPaIfoloTh 0e3 MacTwiIa B XiMIi4HO
arpecrBHOMY CepemoBUIIIi. Moxe BUKOPVICTOBYBaTWC SIK

KoHCTpyKuivtHUi1 MaTepia. o 250 °C abcos1oTHO HeIIKiI MBI

ITniBka 3 ¢roporwtacty - 4 (0,02..0,10 mm) TY MVYII M-158-84
3aCTOCOBYETBCS IS «CKJIHHS» BIKOH i bTioMiHaTOpiB Momestert. Mae moOpi
MeXaHIuHi TIOKa3HWVIK, IIOBrOBiUHA. BukopucroByerbcs IS
BUIOTOBJIEHHsI IIPOKJIafoK, VIIUIbHeHb, CWIb(OHOB, [eTajieV, III0
HPallfOIOTh B arpeCMBHOMY CePeJIOBUILL, K i30JI1liliHa IUTiBKa.

Tpybxa mnoaixaopBinisoBa (1.6 mm) TY MXII 1375-87. 3 =Hel
BUTOTOBJISIOTh 0O0JIOHKY CTPVDKHIB 11 KyJIBKOBVIX aBTOPYUOK. Y TaKOMY
BUIJISA/II BOHA MOXe OyTM 3acTOcOBaHa [IjIsi BUTOTOBJIEHHS IIiIIINITHVKIB
oceVt KOJIC Mopesierl aBTOMOOUIS, TATOBMX i IOBITpSHWMX TBMHTIB 3a
HasBHOCTI rymoBoro asuryHa. [Ipm Bemmkmx obeprax 3acTOCOByBaTV
TIOJTiXJIOPBiHITI He peKOMeH/IYEThCs, 50 P11 HarpiBi BiH IVIaBUTECS.

Iinonaacm  IIC-1 (mauma  3..40  mm) CTy  9-91-84.
BukopucToByeThbCs K TEIUIOI3ONALIIHAM 1 IIyMOi3OJIALIIIHUI MaTepiail.
ITornmHae 3HauHy YacTuHy BiOparin. [ToOpe piXeTbcst rapsiamM ApOTOM,
00po0IIseThCsE HOXXeM. BUKOpUCTOBYeThCs SIK ITaKyBaIbHUI MaTepiasl [IjIs
pisHOi anapartypu. [Jo HefoJIiKiB MOXXHa BiJTHECTM pO3YMHHICTD B JeAKMX
PO3YMHHIMKaX, HalIpUKJIa, COJIbBEHTI, alleTOHi, po3unmHHMKY Ne 646.

OcTaHHIM YacoM HOYaIM BUTOTOBJISITY IIHOIUIACT ITiABUILIEHOT
TBeprocTi. Takmm IIHOIUIACT CTaJlM BUKOPMCTOBYBaTM MOMEIiCTU
aBialliviHOI TeXHiKM PV KOHCTPYIOBaHHI KOPITyCiB MoJIesIel JIiTaKiB.

Hoaicmupoa 6a0xobuii i emyavciunun — TOCT 9440-84. Ilpozopwn
Marepiar, 3 moOpumMm JieJIeKTpUIHUMU BJIACTVBOCTSIML.
BuxopucroByeTscsa 1t KOPITyCHVIX TeTasien pwiafis,
pamioelleKTpOHHOI amaparypw, Pi3HUX i30JLATOpiB, y TOMYy 4YMCII i
YCTaHOBOK CTPYMiB BUMCOKOI dacToTi. [JoOpe mtaBuThCs i popMyeThCs
mig TrckoM. [1o HellosIiKiB MOXKHa BiTHeCTH 110r0 KpMXKICTb.

I'yma

I'yma B-14 (045 nepedau eaadkumu poaukamu) — TY MXII 1166-83.
Hobpe 06pobisieTbcst HOXeM. [i MOXHa OOpoOIATM B TOKApHMX
BepcTaTax, 3aTUCHYBINM TYyro 3jliBa i chopaBa J[BOMa JepeB'sSHUMU
IUTacTVHaMU. BUKopmcTOByeThCs st PPUKIIIIHYIX TIeperat, a TAKOX It
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BUTOTOBJIEHHS ODOJIiB KOJIiC MOJIeIer Ha3eMHOT TeXHiKM i Imaci Momesiei
JIiTaKiB.

2. KoMmiekTyro4i BMpoOM AJ1s1 Mojeient

2.1. MasnorabapuTHi eJIeKTpOIBUTYHM

Enextpuuni msurynu mocrivtHoro crpymy (EOIIT) sHammmm
IIMpPOKe 3aCTOCyBaHHs B MOJIeJIIOBaHHI i B TeXHiYUHOMY KOHCTpPYIOBaHHI,
OCKJIbKM BOHM KOMIIaKTHi, HaJlitiHi i JleTko KepoBaHi. Born GesmrymHi B
poboTi, peBepcwBHiI, MOXYTh IUIaBHO 3MiHIOBATW YacTOTy OOepTaHH:
Bauly. Bce e poOIATE Taki ABUIYHM BeJIbMV IIPVBaOIIVIBUIMIAL

3ajlexHO Bim XapakTepy 30yKeHHS MAarHiTHOTO IIOTOKY
€JIeKTPOABUIYHM IIOCTiVTHOTO CTPYMY IIIpO3OUISIOTECS Ha [IBa TWUIIN: i3
30y KeHHSIM Bifl IIOCTiVIHIMX MaTHITIB i Bill eJTeKTpOMarHiTiB.

Enexrponsurynu i3 30yoxenHAMm  6i0  nocmiiHux — MaeHimi6
BUITYCKaIOThCsI ITPOMMCIIOBICTIO IIOTYKHICTIO Bill JecsATyX JacTOK BaTa [0
TlecsITKiB BaTiB. 3 BITUMSHSHMX OBUTYHIB - Ile asuryHu tumy 11, IITM,
Arnre i JH.  XapakTepucTukwm  OesKMX  HaWIOMIMpPEeHimx
€JIeKTPOABUTYHIB HaBeleHo B Tabi [12.2.

B Tabmmi [12.2 HaBemeHO XapaKTePUCTUKM  eJIeKTPUIHMX
AOBUTYHIB, IKi MOXHa IiJKIOUUTY A0 CTaHOAPTHUX IKepesl XXVUBJIeHHs,
OKpiM OCTaHHIX I'ATU ABUTYHIB cepii MY. [IBUryHm 1iei cepii mmpoko
BUKOPUCTOBYBaJIVICSL B CYJTHOMO/IEIIIOBaHHI, Jie € MOXJIVBICTD XUBUTHU 1X
Bi/l aKyMYJIATOpPiB HaIpyroxo 24-27 BOJIBT.

ABuryHmu i3 30yoxenHam 6i esexmpomaeHimié MeHIIr 0O0poTHI. Born
BUIycKatoTbcs B cepigx MY, I i CII. PesepcuBHicTb y TaKux OBUTYHIB
3a0e3IedyeThCs epeMVKaHHAM KUBJIEHHS 3 OffHi€l 0OMOTKM 30y keHHS
Ha immmy. [Tpu npoMy HeMae HeoOXiTHOCTI 3MiHIOBATWM HampsiIM CTPyMy B
obMormi gxops. OpmHMM 3 HedoliKiB TaKMX HOBUIYHIB € IIOMiTHe
3MeHIIIeHHs 4acTOTM o0epTaHHs Basly IIpM 30UIbIIeHHI HaBaHTaKeHHS i
IOMiTHe 301IbIIIeHHs CIIOXKMBAHOTO CTPYMY .

MikpoeieKTpoIBUryH! IOCTiVIHOTO CTPyMy (MEOIIT)
BCTaHOBJIIOIOTBCS Ha MOJEJISIX TPaHCIIOPTHUX HPUCTPOIB — aBTOMOJEIIAX,
MOJIeJISIX CUTCPKOTOCIIONAPCHKIMX MAIIIVH, & TaKOXX CYHOMOMEIISIX.

Ocrannim gacoM (y 3B'sI3Ky 3 HOSIBOIO HOBVIX €JIEKTPUYHIX JIKepeJl
JKVBJIEHHSI BelMKOi MicTkocTi i masiof Barm) MEIIT Takox craym
3aCTOCOBYBaTV Ha MOJeIEAX aBialliiHOi TexHiKM [UId  IIPUBOAY
HOBITPSHOIO TBVHTA.

439



Tabmrs [12.2
TexHiuHa XapaKTepuCTUKa eJIeKTPOIBUIYHIB I MOIeIIeN (JIep>KaBu

CHI)
- . Tabapury, MM
O N - - P
g = RS- > 8 >
ool 5 | REVES|SE | | EElsElE
> @ [ % ] L E X B v
5 | 55| 2E|8EL |8 |55 25|36
T CEE|Fa|lU08m | = E2| 22| 88
2000~
HAI1-4 3.5 2500 1,2-1,5 49 |28 x44 35 2
HAI1-10 45 0,24 2000 2,1 40 [28 x37 34 2
HOPB-0,1 9 1600 0,75 185 40 54 3
JIM-0,3 1,5 0,3 3000 2,25 70 23,5 40,5
2JIKC-7 | 5-7,5 0,13 | 2000 0,6 80 |20 x20 48 1,5

3aranpHNi BUn ABUryHiB dipmm Dualsky (Burorosnenmnx B Kurai)
HaBezleHO Ha puc. [12.1, a ix xapaKTepucTHKM - B Tabsvri [12.3.

Puc. T12.1. 3arajsHu BULIST,

EITIT momerri XM2830CA 3
HACTaHOBHMM KOMIUIEKTOM:

1 - eNleKTpOABUTYH;

2 - mepexifgHa BTyJIKa I
nporiesiepa; 3 - MOHTaKHa

IDIaCTVHaA, 4 - KOHTaKTU ABUT'YHa

ITpore He cyifg, BBaxkaTy, 1o B Tabimi [12.3 mpuBeneni nBuryHu
TUIBKM I aBiamopenien. [purynu Tumy XM2822CA, nHanpuxiaf,
MOXYTb Oy TV YCIIIITHO 3aCTOCOBHI i Ha MOfIesIsix aBTOMOOIIIB, aepocaHers i
IIicepiB, a TaKOX I IIPUBOLY IBMUHTIB KepoBaHMX IIO pajio KaTepis i
iHmoi BomHOI TexHikm. IIpyM Mammx Hampyrax akKyMmyJIsiTopa MOXKHa
orpuMaty i Mayii oOepTM TIBMHTIB, IO IIJIKOM Bi[IIIOBiIae TeXHIYHUM
XapaKTepVCTUKaM CyTHOMOJIeIIert.
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Tabsmrs [12.3
Cepis 6eskonexropumx ENITT dipmu Dualsky (Bmpo6HMIITBO -
Kvrrarnt) ms aBiamonertert

Mopenb 1BUryHa, TWII

XapakTepuc

THKa XM28 XM2826CA I'M 2830CA XM3530CA

22CA

Kipxicrs 24 |12 1518 | 8 |10] 12 |10 12 | 14
BUTKIB
TMouarkosa |5 | 75 1108 1108 | 7.2 [10,8 [10,8 | 72 [10,8 [10,8
Hanpyra, B
Yacrtora
obepranns, | 1450 (1450 (1200 | 980 1480 [1180 | 980 [1430 |1200 [L000
BOJIBT * XB!
Crpym 14 |21 |14 |14 | 27 | 19] 19 [ 34| 23 | 23
Makxc., A
H];TTYXHICT‘" 100 150 200 250
Maca, r 30 44 55 74
IToBiTpsinn
VI TBUHT, 175 |175 |175 | 200 | 200 {200 | 225 |175 | 200 |200
niamerp/ 75 75 (100 | 100 | 125 |125 | 125 [125 | 125 (125
KPOK, MM
Pexomenno
BaHa  Bara f()o() 400-600 550-900 800-1200
MoOmei, T

2.2. EsreKTpU4Hi MyKepesia )KUBJIeHHS

IIKepeslaMy JKVBJIEHHS €JIeKTPOJBUTYHIB IIOCTiTHOIO CTPyMY

CITy>KaThb FaJIbBaHIuHI i aKyMyJISITOPHI esleMeHTH i OaTapei.

OCHOBHMMM XapaKTepVCTMKAMM TaKMX eJleMeHTiB i OaTapem €
HaIpyTra >XMBJIEHHs i MICTKiCTb. MICTKiCTh — Ile MaKCUMMaJIbHUI CTPYyM,
SIKMVI MOXKe 3a0e3[eunTyt eJleMeHT TSl KMBJIEHHS CIIOXKMBada IIPOTSITOM
onHiel rogvHM. BoHa BUMipIoeThes B amrtep-rogvHax (AMonumHy).
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l'anpBaHiIYHI JKepesia )KMBJIeHH.

ITpn cTBOpeHHI MoIenern HeoOXimHO IamM'aTaTy, IO 4MM OiIblre
MiCTKicTh rajyibBaHiYHOTO ejleMeHTa abo Oartapei esleMeHTIB (IIpy OfHI i
TifI Xe Hampysi), TMM BoHM Baxde. [Ipm KoHCTpylOoBaHHI Momesen 3
€JIEKTPOJIBUTYHaMM MaVDKe 3aBXV JIOBOAWUTBCA BUPIITyBaTV 3ajady Ha
OIITMMIi3allifo, HallpuKIIaj, CKIJTBKU HeOoOXimHO MOKITIOUYUTU
raJIbBaHIYHMX eJIeMeHTIB I eJIeKTPOIBUTryHa IIpV 3afaHili Ba3i Mopeli,
100 BOHa PO3BUMHYJIA ME€BHY IIBUIKICTH iIpW IOMY IIPOWIIUIA IEBHY
BigcTane. TyT MaeTbcs Ha yBasi, 10 Bara Mopeli BKIIIOYae i Bary
raJIbBaHIYHMX eJIeMEeHTIB.

Havmommupeninn  rajpbBaHiuHi ~ ejJleMeHTM 1 IX  OCHOBHI
XapaKTepWUCTUKN HaBereHo B Tabmrti [12.4.

Tabmmrs [12.4

XapaKTepuCTUKY raJIbBaHIYHMX eJIeMeHTiB,
BXXVMBaHVIX JJI XXMBJIEHHS MiKpO eJIeKTPOABUTYHiB MOflesien

=
w
Tlo3nauenHs E 5 § & §
ejleMeHTa 3 Tom Z < Q.
T = INEN B © o <
5 o & g & < Lg
N T 2 = <« = —
1,6-OMLI-Y-3,2 D=32,
«Caryps» i iMmopTHi C L5 32 0,12 h=60
aHasIorv size D
D=24,
343 C 1.5 1,2 0,12 h=48
316 i immopTHi _
aHaJIorn C 1,5 0,6 0,02 ]?1;31?3,
size AA
. D=10,
Size AAA C 1,5 04 0,01 h=43
4,1-dMILI-0,7 b 4,1 0,7 0,15 62x70x%20
«Kpona» T 8,5.9 0,04 50%26x16

C - cxrsakoBuit; b - OaTapes cKITHKOBMX eJleMeHTiB; ' - rajyieTHun
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AxymysaTopu

KpiM rajipBaHiUHMX e€JIeMeHTiB B MOJAEIIOBaHHI  IIMPOKO
BUKOPVICTOBYIOTECS aKyMYJIATOPU - IDKepesia KUBJIEHHs 0aratopa3oBoro
KOPUCTYBaHHS, $Ki MOXHa 0OaraTto pasiB 3apsmkaTy, a IIOTiM
BUKOPWUCTOBYBATU Il KVBJIEHHSI €JIeKTPOABUTYHiB. BoHu kuciorHi i
JIyKHI.

KucnoTHi akymyssiTopu He 3HAWIIUIM BEJIMKOIO 3acTOCYBaHHS B
MOIIe/IIOBaHHI depe3 BeMKi rabapwmrm. Yacrimme 3a Bce 3aCTOCOBYIOTH
Garapero axymysstopiB 10PA-10. Bora 3abesneuye ctpyMm mo 10 ammep
MPOTATOM OfHi€l TOAMHM, IIO IIUIKOM IIOCTATHBO IjIsI ABOX abo Tpbox
3aIlycKiB TaKoi Mofesli, SIK Kpevicep.

Jlyxui akymysisiTopm OUIBII JIETKi, MAIOTh FepMeTUYHEe BUKOHAHHS i
TOMY HaVIOUTBII IIPUVHSATHI 711 MOHETIOBaHHA. 3a CKJIaZloM MaTepiastiB
eJIeKTPOMiB BOHM IIAPO3OUIAIOTECS Ha KamgMieBo-HikermeBi (Ni-Cd),
sastisonikernesi (Ni-Fe), cpibHo-IiHKOBI (Ag-Zn), HikesreBo-IHKOBI (Ni-
Zn) i cpibHO-KamMmieBi (Ag-Cd).

HariOipiie  po3NOBCIOMXEHHS  OTPMMa  KaIMi€BO-HiKeJIeBi
aKyMYJIATOPY, fKi JIeleBIlle iHIMMX, MAlOTh AOCTaTHBO Masli radapwmry,
repMeTW4YHi i, FOJIOBHe, HaJliViHi B eKcIUTyaTallii.

CpibHO-1IMHKOBI aKyMyJIsiTOpy MaloTh 3apsifi, BilHeceHWMM mo ix
Macy, B 3...4 pas3u BUllle, HIX y KaJIMi€BO-HiKeJIeBMX. AJle TepMiH CITy>XOm
y HUX HabaraTo MeHIIIe, a BapTicTh B 3...4 pasu BuIlle.

OcraHHIM YacoM IIpOMWMCIOBICTD cTasla BuIryckarw JiTieBi (Li-Po)
aKyMyJIITOpY, IJ0 MalOTh JOCTaTHBO BeJIMKY MICTKICTh IpWM Maslii Basi. B
HUX K IIO3UTUBHUM eJIeKTPOJ, BUKOPVMCTOBYETbCS JITIEBUI OKCHUI
KODaJIbTy, a K HeTaTMBHE - BYIJTIeIlb, III0 KPHCTasli3yeTbcs. EnexrporiToM
€ cIlelliajibHa opraHiuHa pifgyHa. Taki akyMyJIsTOpy JOCTaTHI JOPOri, ae
BOHM TToOpe IoKaszaan cebe uepes CBOIO MaJly Bary B aBiaMoIle/IIOBaHHI.
Ag-Zn i Li-Po akyMmyaTOopM  BHaCIiJOK CBOE  JOPOXXHedi
BUKOPVICTOBYIOTh, B OCHOBHOMY, Ha 3MaraHHsX BUCOKOIO pPaHIy.

XapakTepuCTUKM [AesKMX TUILB aKyMyJIATOpiB st OopTOBUIX
IDKepeTl XXVBJIeHHS IIpuBeeHi B Ta0mmrsax [12. 51 [12.6.

2.3. MopesnpHi IOpIIHEBi ABUIYHNM BHYTPillIHBOTO 3TOPSAHHA
(ITAB3)
Monemnpri [11B3 BcTaHOBITIOIOTBCS Ha IBUIKICHI KOPAOBI MO BCix
BUIIB TexHikM. KpiM TOro, BOHM BUKOPVCTOBYIOTbCS B MOMENISAX aBialliviHOL
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TeXHiKV i TOHOYHMX CyAHOMOZEIISIX 3 IpeOHMM abo IOBITPSHMM TBUHTOM,

a TaKOXX Ha MOJIeJIsIX aepocaHe i mricepis.

B aBromoperismi IIJIB3 BcTaHOBIIOIOTBCS TUIBKM Ha KOPIIOBI
roHouHi mogeri. Lls obcraBuHa HpUMYIy€e 3aCTOCOBYBaTU PELYKTOPU 3

BEJIMKVM  II€epeJaBaJIbHVM

BITHOITIeHHSIM,

110

KiHeMaTMKy MofeJTi, i 30ibIye 1f rabapnT i Bary.

3Ha4YHO

YCKIIa[THIOE

Tabmrs [12.5

Xapakrepuctuku Ni-Cdi Ni-Mh akymysigropis BXuBaHUX B
KepoBaHUX II0 paflio aBTO i CyTHOMOeIISIX

Ty Bukonanns | KomnonenTu Hanpyra | Mictxicrs | Bara
B A -rom. rp.
AccuPluss AA Ni-Cd 1,2 0,75 21
TDK AA Ni-Mh 1,25 1,2 27
306ipka 3 6
ROCET | akymyn. Ni-Cd 7,2 20 | 203
PARK
AA
36ipka 3 8
TDK aKyMYJL Ni-Cd 9,6 0,85 167
AAA
Tabmrs [12.6
Xapaxrepuctuku Li-Po akymyiaropis Bxusanmx gk BIIDK
Ha aBiaMoIesIsax
Yac
Hamnpyra, | MicTKicTe | IIOBHOTO Bara, Posmipu,
Ty
B A/dac pospsmy rp. MM
c
®ipmu FULLYMAX cepii P
225 - Biz 4,0x15x28
FP 3,7 08-3,4 15-20 45,0 110 7.0x34x96
@ipmu Dualsky cepii GoldenRate
56 - Bifg 66x35x12
P 74 L0-32 ) 15-20 166 | 10 134x43x13,6
42 - BizT 66x35x9,6
XP 111 0,73-4,0 15-20 305 110 134x43x24,6




3aransauit Buria [171B3 naseneno Ha puc [12.3.

3a xopmoHoM Bci MomenpHi I1J1B3 wiacmudikosaHi i MaloTh cBint
HoMmep. Homep mBuryHa sBinmosimae meBHOMy o00'eMy mwoTiHIOpA.
Bingnosignicts HoMmepa I1/1B3 i vioro 06'emy nipmBenieHa B Tabmri [12.7.

3a criocoboM 3aITaIroBaHHS IaJIMBHOI CYyMIlll TIOPIITHEBI ABUTYHU
w1t Mopertent OysaroTs Komtpecivtaymm (T) abo xkamomeaMMYI (K).

Puc. [12.3. 3arasgsHui BUI
Cy9acHOTO MOJIEIILHOTO
Mikpo IT[IB3:

1 - xuxsiep; 2 - oTBip Wi
CBiuKm; 3 - copouka
OXOJIOIKeHH; 4 - KapTep;
5 - BUXJIOOHUM OTBIp;

6 - KpinwIbHi 0TBOpPY;

7 - TBUHT peTryJIOBaHHS
MaJIoro rasy; 8 - FBUHT
KpiIuieHHS KapOoparopa;
9 - BUXi KOJIIHYACTOr'O
BaJTy ISl KpilUIeHHs
nosiTpsiHOTO IBUHTA; 10 -
KapOtopaTop B 300pi; 11 -
nysop

Puc. [12.2. Akymysnstopu, IO
BHUKOPHCTOBYIOTEH B

MOJIEJTIOBAHHI'
1 - msa aBToMmopenen (7,2 B);
2 - TWUIOBI aKyMyJIsATOPU

posMmipy AA (1,2 B);
3 - myig cymomoperent (9,6 B)
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Tabma [12.7

Ta6mmsa mepextamy Homepa posmipy MopenbHoro I1/1B3 B 06'em

Posmip O06'em Poswip apuryna Ob'em
JIBUT'YHa Ky0. cM Ky0. cM

10 1,76 52 8,56
15 2,49 61 9,95
20 3,46 70 11,50
25 4,07 75 12,00
26 4,41 80 12,07
32 5,23 91 14,76
35 5,90 108 17,83
40 6,47 120 19,96
46 7,45 140 23,00
50 8,30

Y KowmmpeciviHMX [OBUTYHIB

3allajfOBaHHS ITaJIMBHOI  CyMiIi

BifIOyBa€ThCS 3a paxyHOK IIBUILEHHS TeMIIepaTypu IIpM i CTUCHEHHI, a
V KaJIWJIbHUX — CIeliajTbHOIO KaJIWIBHOIO CBIiUKOIO.
1 CIOPTUBHMIX MO esIell BCTaHOBJIEHO TPY KaTeropil HOpIITHeBIX

JBUTYHIB:

I -3 pobourm 06'emom 110 2,5 cM? (Homepu - 10, 15);

II - 3 pobounm 06'emom Bin 2,5 em® o 5,0 cm?® (Homepu - 20, 25, 26);
III - 3 pobourmm 06'emom Bix 5,0 cm® go 10,0 cm? (HOMepm - 32, 35, 40,

46, 50, 52, 61).

OcHoBHi TexHiuHi XapakTepucTuku BiTumsHsHUX 11/1B3 HaBemeHO

B TaOsmv I12.8.

Ha mMomerti Ko’KHOTO KiTacy BCTaHOBJIIOIOTE ABUTYHVI IIEBHOT'O THUITY.

Ha wéuoxicui xop0oBi modeai abmomo6isif BCTAHOBIIIOIOTH BiTUM3HSIHI
nopiHesi gsuryan iy LHCKAM-2,5, MJIC-1,5, MJIC-10, KM/I-2,5 a6o
3apy0ixHi, Hampukiag, OPS-15, OPS-32, OPS-60, a Taxkox (mim TmMwm X
HoMepamm) asuryHu dpipmm ROSSL

Ha mBunkicHmMx Momesix cydiB 3 TpeOHMMM TBUHTaMU
BCTaHOBIMOIOTH AuryHu OPS-2,5 (5, 10), ROSSI-5, OS-15, a Ha cynHa 3
HOBITPAHMM I'BMHTOM i IIicepax BCTaHOBJIIOIOTE 3aJI€XKHO BiJl OTY>KHOCTI
neuryan LICKAM-2,5 i MJIC-6,5 abo 3apy6ixHi meurynm dipm OS, OPS,
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ROSSI 3 rHomepamm Bif, 15 1o 40.

Tabsrs [12.8
KopoTtka xapakTepucTika BiTunsHaHMX MofaenbHMx [111B3

< & Szo.| =% | % |EEET X
g =l & [~ I e so 2B
e & SBES B2 | 0 8E & |&sEE £ E 3
S g &% |28 |58 RS CEE® SER:
MK-17 148 | 110 | 12000 | 013 | 91x34x65 T
«BeTtepox» 1,48 162 11900 0,10 75%35x69 T
P 246 | 236 | 16000 | 020 | 100x42x80 | T
Izl;:KAM' 247 | 257 | 15000 | 019 | 83x42x68 K
MI-2,5 247 | 257 | 10000 | 015 | 82x42x64 K
«Meteop»

OTM-25 | » 47 | 184 | 14000 | 013 | 85x42x78 T
«Coxkoim»

KMI-25 | 248 | 287 | 14000 | 0,18 - T
JTloner 56 | 368 | 11000 | 023 | 86x47x89 K
MIIC-6,5 65 23000 | 0,565 | 174x925x52 | K
MAVL10 | 9,98 | 962 | 14900 | 0418 | 126x80x150 | K
MAVI25 | 243 | 1590 | 9300 | 093 | 200x80x150 | K

Ha a6iamodesi BCTaHOBIIIOIOTH TaKi ABUTYHL:

- Ha TaViMepHi Mopermi JiTakiB - o6’'emoMm 2,5 cM3 (HampmkiIam,
LICKAM-2,5) ( Pocist) abo 3apy06ixHi 3 Homepamu Bix 10 1o 15;

- Ha KoppoBi TpeHyBasibHi 00'eMom Binm 1,5 cM3 mo 2,5 cm3 abo
3apyOixHi 3 Homepamm Bif, 10 mo 15;

- Ha mitotaxHi Mopmeni sitakiB - TAJIKA-7, «Ilomer» (Pocis),
3apyOixHi - 3 HoMepamu 32, 35 (Hanpuxitan, OPS-32, ROSSI-35);

- Ha Mopesti 1 noBiTpsiHOTO 600 — «Tandyn» (2,5 cm3), LICKAM-
2,5 abo 3apyOixHi i, HoMepamu 110 15;

- Ha wmBuakicHi wMopeni JirtakiB -IICKAM-2,5, TAJIKA-2,5,
3apyOixni - ROSSI-15;

- Ha minoTaxHi i KepoBaHi mo pamio momerni itakis - MJIC-6,5,
MJIC-10 (Pocist) abo 3apy6ixai OS-60, SuperTiger, Moki-10;
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- Ha Moperti-Komil i KepoBaHi Imo pagio Mopmerni (3 ITOTATKOBVIMM
HPVCTOCYBaHHSAMM I PETyJIIOBaHHS IOTYXXHOCTI) — BCTaHOBJIIOIOTHCS
Oynp-axi Binmosimai mBUryHM 00'eMoMm mo 10 cMm3 (Hampukiiag, oguiH 3
HavmoryTHirmx MAI-10 (Pocis) abo 3apybixamit ROSSI- 61).

Ha xopposi Mmoperi jiitakiB MoXe OyTM BCTaHOBJIEHMV TaKOX
MyJILCYIOUM HOBITpsIHO-peaKTUBHUI IBUryH PAM-1.

Oxor1omKyBaHH: IBUTYHIB MOXKe OYyTM ITOBITPSAHVIM i BOASHVIM.

IToBiTpsiHe OXOJIOIPKyBaHHS IIPUMHSATHE 1A BCiX aBiamoresien i
HIBUJIKICHVX MOJIesIeVl Ha3eMHOI'0 TPaHCIIOPTY i Cy/iB.

11 TvXoXimHWX Momerier CyHiB i KopaOsiiB, MIBMIKICTB SKMX
Menmre 40 KM/TOl, BMKOPUCTOBYIOTh BOISIHE OXOJIOIDKyBaHHS. [Ipu
BOISHOMY CITOCOOi OXOJIOIKyBaHHS [OBWIYHA BUKOPUCTOBYIOTH IIOTIiK
BOIM BiZl rpeOHOrO I'BUHTA, KU IIOJAIOTh B COPOUKY OXOJIOMXYBaHHS
OBUTYHA.

INaymBHI cyminti 11st MiKpoOBUTYHIB BHYTPillIHEOTO 3TOPSHHS

IMTayimBoM I HOPIIHEBMX [BUTYHIB € CyMIllli TOpIOYMX
KOMIIOHEHTIB 3 pi3HMMM MacjIaMU i IIpucagKaMu.

l'oproui KOMITIOHEHTM - Tac, eTWIOBUI cIUpPT, edip, MeTWIOBUM
compT i iH. SIK MacTWiIo BUKOPUCTOBYEThCS KacTopoBa ouist. [Iig
OTPMMaHHS MaKCUMaJIbHO MOXMJIMBOI TIOTYXXHOCTI B TIaJIMBHY CYyMIiIll
JOIAIOTh IIPVCAJKN - PEUOBMHM, IO IMiABUIINYIOTh aKTUBHICTb 3rOpSHHS
HaJivBa, HallpUKIIal, aMUTHITpIiT abo HiTpoMeTaH.

Cxtaz cyMillli BM3Ha4a€eThCs ITpU3HAYEHHSIM:

- I OOKaTKM ABUIyHa AOHAIOTh OLIbIIe 3MalllyBaJIbHOTO Macia,
PV IbOMY IBUTYH PO3BUBAE MOTY XHICTh HYDKUe 3a IaCIOPTHY;

- I HOpMayIbHOI poOOTV OBWUIYHa MAacjoO JOAAIOTh B HEBEJIMKMX
KUIBKOCTSIX.

Penenty nanmBHMX CcyMmillerm Ui  CydacHMX KOMITPECITHMX
monenbuux ITJ1B3 HaBeneno B Tabm [12.9.

KommoHeHTV MayMBHOI CyMillli 3MiITyI0Th B TIEBHOMY ITOPSIIKY.

Haa KomnpeciiHux O0Bueyni6  crodaTKy PO3UMHSIIOTH
3MalllyBaJIbHUI KOMIIOHEHT B edipi, HOTiM gomaroTh rac abo cossgpoBoe
Macsio. OTpuMaHy CyMilll pUTBTPYIOTh, IOTIM 3/IMBalOTh B TepMeTUUHUMI
rocyn i Bimcrororors 1,5...2 mobu mpu Temmeparypi 20...25° C i 3HOBY
piIBTPYIOTH, BingIsTIoun KasaMyTHi Outi motacTiBmi. Li oiacTiBIii MOXy T
3'SIBUTUCS TUTBKM TOMI, KOJIM IO CKJIaly KOMITOHEHTIB IOoTpamila Bofa,
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HanpukiIaz, i3 cimprom abo edipom. IMicits dinprpamii manmMBHy CyMimT
PpO3/IMBaIOTh B T€PMETVIYHU CKIISTHUV ITOCY .

Tabmrs [12.9
Petienrtyt mayiBHMIX CyMiltient [Aj1st KOMIIpecivtHmUx MofernbHmx I[1[1B3
KommonenT Cxtag, cyMirment B %
MIBUOKOXITHMX | TUXOXIimI- YHiBepcaIbHi cyMilli
HUX
I 11 I II 111
Tac 30,0 33,4 34,0 25,0 28,5 35
Ebi
bip 450 | 333 33,0 500 | 41,0 35
cipuanmm
Maciio 23,0 31,3 - 10,0 28,5 28
KacTopose
Macio MH - - 33,0 15,0 - -
AwminniTpir 2,0 2,0 - - 2,0 2,0

[Mpucajika aMiHITPIiT TIOCTABIISEThCS B aMIlysiax. 1i BBOIATH B
MaJIMBHY CyMilI Ge3rocepeqHbO Meper, 3aIlyCKOM ABUTYHA, 3aCTOCOBYIOUN
3a1to0iKHI 3aco0mM (MOXXHaA BUMKOPWMCTOBYBATHM, HaIlpUKiIall, MeIVIHUM
IIITPVALT).

Haa 0Bueyni6 3 KaausvnHum 3anasennHaM TIaJIVIBHA CyMIiI
CKJIaa€Thes 3 MeTvI0Boro crinpTy (75 - 80%) i kacToposoi ortii (20 - 25%).
CriouaTKy pPO3UMHSIOTH MacjIio B CIMPTI, a IIOTIM [IOfAioTh IPUCaaKy
(gacTimme BcrOro HiTpOMeTaH), 300BTYIOTH CyMiIl, HAIOTh BiICTOATVICA
nporsroM  1,5...2 1i6, QuIBPTpyIOTE 1 pO3IMBAlOTP B TepMETVYHWUN
CKJITHMI TTocyH, OakaHO IIOPIIisSIMM, TOCTaTHIMM IUIsi OfHi€l 3arpaBKu
OeH300aKy.

3acTocyBaHHSI HITpOMeTaHy IO3BOJIEHO TUIBKM I MOTeJen 3

I11B3, mpusHaueHMx I HOBiTpsHOro 06010. Y Beix iHIMX BuUIamkax
3aCTOCyBaHHS HiTpoMeTaHy sK Ao0aBKa B maamso [IpaBmiamMu 3MaraHHS
3a00pOHSIETHCS.

2.4. IlopuiHeBi ABUIYHY, 110 IIPaITIOIOTh Ha BYIJIEKMCIIOMY rasi
HocTofHcTBaMM 1IMX JIBUTYHIB € BMCOKa ITUTOMa ITOTY>KHICTh, MaJli
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rabapwry i Maca, BCOKa HaIivHICTh i Ge3rieKa 0OCIIyroByBaHHs, OCKITbKI
«TIaJIVBO» Heroplode, a 4acToTa oOepTaHHSA I'BMHTa MeHmle HiX y I11B3
(65m3pK0 3500 xB 1.

CepintHvmt BUITycK IIMX OBWIYHIB OyB modatmm dipmoro bima
bpayna B 1947 pori (Anrmis). Ilepima Mopmens IThOTO OBUTYHa Masla
poboumit 00'em 0,29 cM3, miameTp TOpIIHSA - 7 MM, Xiff HOPIIHS - 7,5 MM,
Maca pas3oM 3 cudoHOBUM OastoHUMKOM - 64,5 r. Bei merarti gpuryHa Oynm
MeTasieBuMu. OcTaHHS MOfe/lb ABUTYHa, BullylleHa B 1981 porri, mana
poboumnit 06'em 0,023 cm?, giameTp mopHs i Xif mopiHg - 3 MM. 3 6akoM
ob'emoM 3 cM® i TBUHTOM miaMeTpoM 90 MM OBWUIYH IparfoBas Oiplre 2
XBVUIVIH.

3 1975 poxky B AHIIII CepitHO BWUITyCKaJIVICS JIBUTYHW TUITY
«Ternko» 3 OCHOBHMMM AeTasIAMM 3 IUTacTMacK (HevwIoHy). Pobounit 00'em
asuryHa 0,06 cm®, miamerp mopmrHs 4,5 MM, xin moprnHg 3,8 MMm. Maca
OBUI'YHa pa3oM 3 OaukoM - 2,8 cM® - i rBuHTOM miamerpom 137 MM
ciagana 16,5 1. Ilismime 3'ssuBcs nsuryH «lllapk», sgkumm 3a
mapameTpamy Omm3bkuyt 10 «Tesko», ajne memreBIIMIA i IIpocTilire ¥10To.
Bin excriopryeThcs y Bci KpalHu CBITY.

Bermkoro  IOmyJIApHICTIO B CBiTi  KOPWUCTYIOTBCSL — JABUTYHMU,
po3pobiteni B koymHi YexocoBakil kKoHcTpykTopamu SI. CtymHiukow,
M. Kaxom i M. Tammapinmm. Lle psurymm tuny «Mopema CO2»,
«Crymniuka 0,54», «lammapin 0,1». Bigsmaummo, mo III. Tammapwa
CTBOpMB caMUV MiHiaTiOpHUM B cBiTi 1BuryH «lammapin 0,006» 3
06'emom 0,006 cM3, miameTpom mopmrHS 2 MM, XomoM 2 MM. Pazom 3 Oakom
ob6'eMom 1,2 cM® i rBMHTOM 3 asfoMiHito miamerpoM 80 MM BiH BaXkXUThb
BCBHOIO 3,3 I.

B Pocii BumyckaeTbcs OIBUTYH Ha ByTjleKuciomy rasi mapku HI1-0,3
(prc. 02.4). IpuryH npusHadYeHWU I JITAlOYMX MOJEJIeV 3 Macolo He
Oipime 100 T 3 HaBaHTaXKEHHSM Ha OIMHMIO HeCyd4ol IUIONI Kpwia i
crabinmizaropa He Outeirte 10 r/mM2. Moro TakoXX MOXXHa BCTAHOBITIOBATI
Ha MojleJli aepocaHe i Iicepis.

Hpuryn [11-0,3 mae saraimsry macy 30 T, umciio obeptis - 2500 xB1.

Ilpn miamerpi remmTa 180 MM 3 kpokoMm 200 MM TpuBaIicTh poboTH
ABUTYHa 3 IIOBHOIO 3allpaBKoIo cKiafae 15 cexyH,
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2 Puic. J12.4. 3arajibHMV BULIISI,

U - 3 aBiaMOJIeJIbHOTO IBUTYHA,
\ MPalfOOY0ro Ha BYIJIEKMCIIOMY
., Tasi:
22 1- HOBITPSIHVV TBUHT;
2 - IOpIIIHEBUV ABUTYH;
3 - 3arrpaBHUV IITYIIEP;
5 4 - GaJIOH i3 cTHICHYTMM

BYTJIEKVICIIVIM Ta30M;

4 5 - TpybOonposir,

2.5. MonespHi paKkeTHi IBUTYHU

MP]] mMae MinHy narepoBy 00OJIOHKY 1, B Ky 3aIIpecoBaHi COILIO
6, 3apsm TBepHOoro maiamsa 5, CrIoBiUIbHIOBAY 4 1 BUKMIHWUM 3apsf 3 (puc.
[2.5).
Puc. [12.5. KoHcTpyKLIig
nopoxosoro MP/I;:

1 - oGosoHKa; 2 - INXK;

_ 3 - 3apsn BUKUIHU;
4 - ctioBUIBPHIOBAY; 5 - 3apsiy;
6 - coruio

PymrivtHa cwia (tsira) MP/I cTBOpIOeThCS 32 paxXyHOK BUTiKaHHS
Jepes3 COIUIO ITPOAYKTIB 3rOPsIHHSA 3ap4[ly TBepIoro najausa.

3apsn MPJI sanamioeTbcst Bif, 3alaJIbHMKA, SIKMI CKJIAJAETBCS 3
HiXpoMOBOro JpoTy 3aBToBIIKM 0,2 MM, Ha SAKUI HaHeceHO
niporexHiuHUM cKiIaf,. IliporexHiuHMI cKIaf criajiaxye Bifl, HaIllpy>KeHH:A
APOTY iMITyJIbCOM e€JIeKTpUYHOro crpymy. IloTiM samamoeTbes 3apspy,
TBepAOro nasjvsa 5.
ITicns sropsHHA 3ap4ily TOPiHHSA MepeJaeThCsl CIOBUILHIOBaYY, ITPOIYyKTU
STOpSHHS  £KOTO yTBOPIOIOTH AuMoBum g, Ilo mpomy  cmipgy
BiOyBaeThCS CIIOCTepeXXeHHsI 3a MOJIbOTOM Moperii. Tsra mpw sropsHHI
CIIOBIJIbHIOBaYa He CTBOPIOeThes. Ilicyid  3ropgHHsS  CIOBUIbHIOBaYa
3alaJIFOEThC BUKVUIIHUM 3ap4fl, AKUW PO3KPUBAE CHUCTEMY IOPATYHKY
MoJIesIi, HallpUKIIaj, IIapalryT abo rajJibMiBHy CTPiuKy.

Indopmariiss mpo xapakrepuctukyu MPII MicTuTbCS B MapKipoBIii
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Ha obomonti MP/1 y sumani mmdpy. Hanpukian, mapkiposka «MP] 20-
10-7» o3Hayae, 1o cymapHMi iMiysbe Tsrv — 20 Hid, cepenns tara - 10 H,
4Jac TOpiHH: CIIOBUIbHIOBaYa — 7 C.
l'eomerpuuni posmipu - piamerp D
JABUTYHIB 3aJIeXaTh Bifl iMmysibcy Taru. Tak, Hanpukiag, MPII 5-3-6 mae
30BHiIHIN giamerp 13 MM i gosxmuy L = 55 mm, a MPJ 10-10-4 -
3oBHiHIN giameTp 20,25 MM i L = 85 Mm.
Bubip MPJI mpoBoguTbcsl 3a BEIMUMHOIO CYMapHOTO iMITyIIbCy
3aJIeKHO Bi, Kareropii i xiacy wMopmesienm Bignosimao po «IIpasw
HpOBe/ieHHsI 3MaraHb, BCTAHOBJIEHHsS i peecTpalii pekopidiB 3 aspia- i
PpaKeTOMO/1eJIbHOTO CHHOPTY ».
OcnosHi xapakrepuctukv MP] (Pocist) HaBeeHo B Tabrmmri [12.10.

i gosxmuHa L (puc. [12.5) -

Tabmvirra [12.10.
OcnosHi xapakrepuctuku MP]I (Pocis)
, A X |

%ééés = éﬁé; §£ ke Eiégu
= RSN < o, = vt = Q| & =
EEE SEE | gf|BE|EE EEE

13,0 55 | Big 6,5 m09 Bix 2,0 mo 2,5 9 30 | 08 |0;3;6

Bixg 9,5 mo 13 Big 4,1 0o 5,0 9 3,0 1,7 1 0;3;6

18,6 70 | Bim 17 mo 20 Bin4,1 1050 | 20 8,0 0,6 0;4

Bixm 23 10 25,5 | Bin 8,2 m010.0 | 20 8,0 1,2 10;4;7

20,25 | 85 | Bizg 25 oo 28 Bin 8,2 1010,0 | 30 100 | 1.0 | 0;4;7

Bim 37 mo42 Bim16.41020,0 | 30 100 | 20 | 0;4;7
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HomaTok 3

«Y3romxkeHo» «3aTBepIKyIO»
BinmnosimaeHWUI 32 OXOPOHY HvpeKTop no3alKiIbHOro
nparti HaBYAJILHOTO 3aKJIamy

Bi/] TpOCITITIKOBOrO KOMUTETY

« » 200_ P

« » 200_ p.

Iacrpykiisa No
3 OXOpOHM IIpami B yI00BiVi cII0capHirt MaricTepHi

1.Hebesnexu 6 pobomi i 3azasvui Bumoeu besnexu

HeGesneunyvn i MIKiIMBYIMY YMHHVKAMY B YI00BiTI MaviCTepHi €:

- JIEKTPUYHUI CTPYM;

- FOCTpi 1 piXKyd4i KPOMKM iHCTPYMEHTIB, 3arOTiBOK;

- YaCTMHM BEPCTaTiB 1 MexaHi3MiB, 1110 00epTaroThCsL;

- HIMaTOYKM MeTaJly i CTPY>KKW, IO Bi[JIiTalOTh;

- TepMivHa Jisl HarpiTux iHCTpyMeHTiB i 3aroTiBokK;

- TOXkeXKOHebe3ITeuHi MaTepiamt.

o 3asATh B y40OBiVt MaviCTepHi IOIYCKAIOTHCS Y4HI, III0 HE MalOTh
OpOTUIIOKAa3aHb 3a CTAaHOM 3[0pPOB'S 1 $Ki NpOVIUIM BiAIIOBiIHUM
IHCTpyKTaX 3 TexHiIli Oe3rexmn.

Yuni 3000B'a3aHi goTpwMMyBaTMCS ~IpaBWI — BHYTPIIIHBOTO
PO3HOPSAKY i BUMOT II0JI0 BUKOHAHHS PeXVMMY IIpalli i BilIIOUMHKY.

2. Bumoeu 6e3nexu neped nouamxom pobomu

» IlpaBMIbHO OOSATHYTY CITELIO/AT.

> OrnmsgHyT pobode Miclle, TIepeKOHaTHCS B HagBHOCTI i
CHPaBHICT 3aXVICHVIX IIPUCTPOIB i OropoXx, migrorysaru pobode miciie 110
poboTmn.

> IlepeBiputn crpaBHICTb IHCTPYMEHTY, HeOOXigHOTO IS
BUKOHAHHS pobiT Ha maHomy 3aHsTTL. [Ipo mnomivyeni HecripaBHOCTI
HeravHO ITOBiTOMMUTM BUKJIajava.

> Ilpum mHeoOximHOCTI OTpMMaTH y BUKIafada IHAMBIAyasIbHI
3aco0m 3aXVCTy.
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3. Bumoeu 6esnexu nio uac pobomu

> BuxoHyBaTM TiIbKM poOOTy, BW3HAaUeHy BUKIIaJadeM Ha
JaHOMY 3aHSTTi.

> Crporo moTpmMyBaTHCS HpaBwI Oe3[eYHOro KOPWMCTYBaHHS
iHCTpyMeHTOM, TeXHOJIOTIYHMM YCTaTKyBaHHsM, MaTepiajaMu.

> B mporieci 3aHATh BUKOPUCTOBYBATY JINIIIe Oe3IeuHi IpUoMin
poboTH, BUCIIOBIIeH] BUKJIafaueM B XOfi iIHCTPYKTaxy.

> IIpu HeoOXimHOCTI BMKOPMCTOBYBaTM 3aco0M iHAVMBiMyaIbHOTO
3aXWCTy.

> IligTpmMyBaTy HOPsAOK Ha pobodOMy M oreci poboT.

> [barwmBo BimHOCWTHMCS HO iHCTPYyM yCTaTKyBaHH:I,
HaOYHMX ITOCIOHMKIB.

> He BigBorikaTyucsl caMoOMy i He Bi/IBOJIIKaTV TOBapMIIIB IIiJ1 Yac
poboTmn.

> llig gac mepepBu MiX ypoKamu Bci yUHi HOBMHHI BUWTU 3
MavicTepHi. Yeprosi IOBMHHI IIPOBITPUTHM HpPUMIIIeHHs IIiJi KOHTpOJIeM
BUKJIa/laya.

4. Bumoeu besnexu 8 aBapininux i eKkcmpeMatsbHUX cumyayisax

> Ilpu BUABIEHHI IIPOOOIO EJIEKTPWYHOIO CTPyMy Ha KOpIIyC
yCTaTKyBaHHS TOrO HeOOXiTHO HeramHO BiJKIIOUMTV 3araJbHUM
PyOWIBHVKOM.

> Y pasi 3aropsHHs, 3aVMJIeHHs, BiIUyTTs 3aaxy rapy abo rasy
OpraHi3oBaHO MiJ, KepiBHMIITBOM BUKIajJada MHOKVHYTU IIPVIMIIIeHHS.
Buxorazmau B 11ivt cuTyartii fie BinmoBimHO o iHCTPYKIIil (eBaKyarlis y4HiB B
Oesreure Miclte, TOBiHOMITEHHS agMiHiCTpaliii).

> Y pasi oTpuMaHHA TpaBM¥, MIKpPOTpaBMM, IIOTaHOTO
CaMOIIOUyTTs abo panToBOrO 3aXBOPIOBAHH: YUYHIB IIOBIZOMWTU IIPO Iie
BUKJIa/Jada i 3B€pHYTHUCS 110 MEAVUYHY JI0IIOMOTY .

5. Bumoeu be3nexu nicaa 3aKinuents podbomu
> BigxmounTyn ycraTKyBaHHS, IpMOpaTH i 3MacTUT I0TO.
> IIpubpatn poOode Miclie i 3maTV I0r0 YePrOBOMY.

> 3patu iHCTpyMeHT, HeBMKOPWMCTAaHi 3aroTiBKM, BUTOTOBJIEHI
HeTati i 3aco0u iHIMBiyaIbBHOrO KOPUCTYBAaHHS BUK/Iagady.
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> Ilpwusectu ceOe B IOPSIOK.

> YeprosmMm mnpmOpatvi Bigxomy, 3a0e3eUMBIIM IIPU LIBOMY
OOTPVMMAaHHSA HOPM caHiTapii, TirieHn, BMMOr IOXeXHOI Oesmekn i
€KOJIOril.

> TIlpo BCci Hemoriikm, NOJIOMKW, 3HaVIOeHI IIig, wac poboTw,
IIOBiIOMMTHM BUKJIaIada.

BinmosimaseHMMI 3a (ITpisButte, inimiarnm)
OXOPOHY ITpalli B y40OBiN <« » 200__p.
MavicTepHi
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IPEAMETHVV ITOKAXKUMK

ApnanTariis 46
Aepomonyiib 222
Aepocrar 157

Amnajris

- 3amaui 68

- Momesi 3amaui 72

- Mopdosoriuamm 39
- moesieMeHTHMUVI 44
- dyHKITiOHaTbHO-BapTicHMTI 48
- xomy pimeHHs 82
Amnastor 84

Amnastoris 47
Acorriartis 34

Batepsinia

- KOHCTpyKTMBHa 149

- BaHTa)kHa 149

BeprogiT 172
BunaxigHmiirsa 3amaui 67

- aJIropuT™M po3B’s3aHHs (APB3) 67

BucraBka 329
Bomoronnaxuicrs 151

I'sunT

- rpebHymt 152, 241

- HoBiTpstHM 168
I'sunToxpmia rpyna 170
HBuryH

- nepsuHHEMI 135

- BTOopuHHMMI 137
HecaTKoByX MaTpuLb MeTof, 45
Hetass 200

Huramizariis 47
Oupvokabis 157
Oudepenmiarris 47
HocmigHO-KOHCTPYKTOPCHKL
po3pobkm 116

EBpucTituni MeTogm
- acoriaTmBHI 34

- emmarii 31

- iHBepcii 29
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- MO3KOBOI aTakm 21

- CMHEKTUKM 32

Enepon 171

Ecxizaun npoekr 115
EdexTusHicTh BuHaxomy 88

€CKII 116

3arorosui onepartii 190
3aKoHM XUTTS 9
3akpwwikn 170
3'enHaHHS HeTaiei

- xirevioBi 204

- xrertani 207

- rtagHi 202

- pizpboBi 200

3min nosiTpsiaum 159,251

Ieasisariia 47

Immybcanvs 47

InBepcis 47

IaTerpartis 47
InTenexryasbHa B1acHicTb100
- BinkpurTs 16, 100

- BuHaxin 16, 83, 101

- 3aKOHU oxopoHu 108

- KopucHa Mozienb 103

- IIpoMwmciIoBui 3pasok 103

- patioHaIi3aTOpCchKa mporosuilist 102

- crrocobm 3axwcty 106

- ToBapHMII 3HaK 104
Indpopmariis 91

- eJIeKTPOHHI 3acobu 96

- HayKoBO-TexHiuHa 99

- oninka 98

- maTeHTHa 99

- romryk 93

- - eHIMKIIOnesil 94

- - K1acudikarop [ 'roi 95
- - indpopmarriviHO-TIONTyKOBa
cucrema 93

Kepmo nosopory 171, 243



Kinms 161

Kitacudikarrist Mosesiert TexHiuHMX
IPUCTPOIB

- 3arajibHa 117

- - cTeHioBi 117

- - cxematnuni 113, 117, 261

- - KOMIDIeKcHi 117

- - HamiBkomii 117

- - miroui 117

- - - TanmepHi 117

- --roHouni 117, 219

- - - - BUIbHI 117

- - - - Tpacosi 117

- ---xopmosi 117, 219

- 3a crrocobom ymrpasitinms 118
- - aBTOMaTHMYHi 118

- - 110 Aporax 119

- - 10 papio 122

- - 3a loroMororo Kopay 121

- CIIOPTMBHO-TexHiuHa 125

- - aBiarivtamx 129

- - aBTOMOOTIB 125

- - cynenl27, 233

- - pakeTHOI TexHiku 131
Kosteco 212

KoMIu1eKT KOHCTPYKTOPCBHKO-
TeXHOJIOTiUHOI JOKyMeHTalii 116
KowmrexTyroui Brpo6m 200
KomrmoroBka 274
Koncrpyrosanns 115, 137

- MoJleJIerl TeXHIUHVX IpUcTpoiB 137
- - IoBiTpgHMX 157

- - HazemHUX 139

- - cynen 147

- - paker 174
Koncrpykropcpka po3podka 115
- mpoekry 115

- - pobouoro 115

- - TexHigyHOrO 115

- - eckizHoro 115

- TeXHiYHOTrO 3aBmaHHsa 115
Kopucna monens 103

KpeaTusnicrs 13
Kpwo 161

Ky nositpsna 157
Kyt araku kpwia 164

JIitak

- MoHorv1aH 160
- Girwrax 160

- Tpyuias 160

ManespeHicTb 156
Merta Bunaxony 86
MeTtou MoesTioBaHHS
- a"asorin 113

- npsive 113
MopermoBanns 111
Mogein

- BipTyasibHa 112

- rpadiuna 112

- 3HaKoBa 113

- imiTariya 112

- indpopmarriviza 112
- joriuna 112

- MmaTemaTtmyHa 112
- MaTepianbHa 113

- HatypHa 113

- oOpasHa 113

- mosiboBa 113

- BupobHIda 113

- cxemaTmyHa 113
MP]I 182,186
MysTyiniikarnis 46

Hapanns nepimoi gormomMory opu
- OTpy€HHi 348

- mepesioMax i BuBMxax 347

- po3TAryBaHHI 347

- yoapax 348

Hapuannsa 17

Hapuenicts 17

Heornorisa 46

HenorormwmnosanicTs 155
Hepsropa 161
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OG'exT 13

Ovsrimrriaza 329

Ornic HOBOTO TeXHIYHOrO pimeHHs 83
Omnmc BunHaxomy

- KpUTMKa IIPOTOTUITY 86

- Ha3Ba 84

- o0sracTh TexHikmu 84

- IIPUKJIay BUKOHaHHs 87

- CYTHICT® i BifMiHHOCTI 86

- popmyrta BrHAXOTY 88

- XapaKTepuCTHKa

- - aHasIoriB 84

- - mporoTury 85

- MeTa BUHaxomy 86

- ecpexTmBHICTH 88

Onip nobosurt 163
Oprkowmiret 329

OcrtinaicTs 155
O3mobrenns Mozerti 208.209
Binxpurra 16, 100

ID1aBydicTe 155

ITnanep 171, 254

it 244

ITinBomHwm yoBeH 248
ITH3 321

INosiTpsna nogymka 173
IMozanuraxosuk 227
ITpaswta Gesrexn

- 3araJipHi 334

- ipu dpapOyBsaHHi 338

- TIp¥ BepcTaTHMX poboTtax 336
- TTOXXeXxHi 342

- 3 eJIeKTpOyCcTaHOBKamu 338
IMpyHIMnIM

- TIOJTOJTaHHS TeXHIUHMX
cynepeunocren 51

- IpoeKTyBaHH: 323
ITpoextyBann: yubose 321
ITpommcriosuit 3spasok 103
ITpoToTum 85

IMpodims xpura 161.166
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PoGounit mpoekT 115, 116
Posmipenns cynna 148

Pakera 174,273, 277.285

Partionasipai MeTonu 329
PanionanisaTopceka nporosyitis 102
PeakTuBHa cmta 174

Potormror 285

Pymin 135

CxitagaiibHa oyt 200
Cxitapganbsamit Bysos 200
Cucrema nopATyHKy paketn 176
Crabinisarop 161

Crinkicte Ha Kypci 156

Crynine paketn 177

Cy©Opaxera 177

TexHiuHa cynepeuHicTs 51
- IpurioMu nopoianHsg 51.62
TexniuHa TBOpyYa 3aada

- MeTou pimeHHs 20
TBopua ocoba 11

Tsopua gistiebHicTs 14, 320
TBopui 3mibHOCTI 11
TBopuicTh TexHiuHa 6
Tepmomtacti 194
Texniuni ymosu 116
Texmiunmi mpoext 115
Texuiune 3aBmansa 115
TexHiuaMi pucTpin

- etani cteoperHs 114.115
Tosapuum 3HaK 104
TaroosbpoenicTs 178

doxkanbHMX 00'€KTiB MeTOoI, 36
®opmyiia BuHaxomy 88
QDyHKIIOHAJIBbHO-BAPTICHMI aHaJIi3 8
Drozerrsx 161

dro3erspKHa MojIess 269

Xomxkicte 145

ITaci 271

Mnanroyr 151
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