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EPEIMOBA

TTix wac posciigyBaHHs KpHMiHATBHHX CTIPAB VIS BCTAHOBJICHHS 00-
CTaBMH MOJil, 10 MUHYJ/1A, BHKOPHCTOBYIOTHCA CITIAH, 3aTMIIEH] 3JI04HH-
LAMH Ha MicLi MPUron. IX cBoedacHe 3HaXokeHHs, NpaBrIbHa (ikcallis
Ta KBami(ikoBaHe AOCHIJKEHHs I03BOJISE OTPUMYBATH BENMKHH obcar
indopmailii Mpo MoAi0 3/IOUMHy Ta 0cCib, AKI HOro BYHHHIIM. Haiipa-
AMBilLE MiICLIE Cepel LMX CJiIiB 3aiMal0Th CITifM pyK. Piko SKHi 37104KH
CKOIOETHCS 63 TOro, moed 30YHHELL HE JIOTOPKHYBCA 10 AKOro-HeGyab
npeaMeTy i He 3anumMB GH Ha HEOMY ciifis pyk. Tomy cnimu pyk Hak-
yacTiuie 3yCTpiYaloThes MiJl Yac Orsxy MiCus MoAll, a OTOTOXHEHHS JIIO-
JIMHH 110 Clifax Jo3Bonse BeTaHoBUTH (akT nepebypanHs ocobu, 3anino-
3peHoi y BUMHEHHI 3/I04MHY, Ha MiCLli MOAIT, & TAKOXK BUKOHAHHS HEIO THX
abo iHWMX AIN.

3 yacy WMPOKOFO BIIPOBA/PKEHHA JAaKTHIOCKONi B MPaKTUKY OOpOTH-
6u 31 3MOUHHHICTIO NpoHILIO Ginbiie cTa pokiB. 3a ued nepion BoHa 6e3-
MepepBHO PO3BUBANACS, PO3KPUBATHCE il HOBI MOXKJIHBOCTI, HAKOMUYYBAB-
Cf AOCBiJL BHKOPHMCTAHHS JAKTHJIOCKOMIYHMX JOCHIKEHb Y PO3KPHTTI
3I04MHIB, YAOCKOHAMIOBAINCH TEXHiYHI 3ac00M Ta METOAM BUSBICHHI,
dikcauii 1 LOCHIKEHHS CAIIB PYK. _

Mera 1b0ro nociGHUKa — PO3KPHTH MOMUIMBOCTI AAKTHIIOCKOMIT B 00~
poTh6i 3i 3NOUMHHICTIO Ta AaTH MpaKTHYHI PeKOMeHall no ii BUKOpUC-
TaHHIO B NPaBOOXOPOHHIH AISUIBHOCTI.

I'masa 1
MAIIIJAPHI Y30PH TA IX BJIACTHUBOCTI

§ 1. IcTropia makTHIaOCKOMmIl

¥V Hayui Hepigko OyBae Tak, L0 HOBMM CTae JaBHO 3abyTe ctape. Taka
1014 criTKana i jakruiockonito. Bigoma na Cxozi e THCH4Y0NiTTS Hasaj,
us Hayka npuiuuia B €spony Tinibku B XIX cT. Sk BKasye Bigomuii KpH-
minaiticr Enmon Jlokap, MabyTh yixe AoicTopuuHe moAacTBO Oyno 3Hako-
Me 3 NaKTHJIOCKOMi€, 60 Ha CTiHax Aeskux newep y ®@panuii, Mekcuili
3Hal/ICHI ManlOHKH KMCTI PYKH 3 HaMallbOBaHHMM HAa HUX MamilsgpHUMH
y30paMu (Bizepynkamu)'. [HIIT HAPOAW TAKOXK 3HANM 3HAYEHHS naninsp-
nux ysopis. Hanpuknan, accipiiiui Ta BaBiioHsiHu npubnuzto 3 2200 p. no
HALIO! epy 3aCBiAYyBa/id JOKYMEHTH BiJOMTKOM naibiid. TouHO Tak Ku-
taiui Ta anoHui B VII — VIII cr. 3acBinuyBanu cnpaBxHIiCTh yKIaeHHX
yroj BiAOMTKOM BEJIMKOTrO nasblid, HamazaHuM $ap6oio, SKuii 3aMiHIOBaB
nianuc. OaHaK HEBIAOMO, Y4 BUKOPHCTOBYBATHMCH BiIOMTKHU MaiibLiB A/is
inenTudikauii 3104MHLIB. Asle OCKiJIbkY B KuTaiicbkomy pomai XII cr.
rOBOPHTHCH TIPO BUKPUTTA BOMBL 32 BiIOUTKAMHU NanbiiB, TO MOXKHA 3/10-
raJyBaTHcs, 10 BKa3aHi HApOJM i paHillieé MOTJIM 3HATH NMpPO TaKy MOXK-
muicTe. ¥V 1880 p. kuTailli BxKe ManH Wiy KONEKUiO BiAOUTKIB BENHKHX
nasjbliiB HalOiIbLI HEOE3NMEeYHHX 3I0YMHLIIB.

3 JaKTHJIOCKOMIEID TICHO 3B’S3aHE BOPOXIHHA 33 y30pamMu LIKIpH Ha
pyui — XipomanTis. B 1aBHuHY B XipoMaHTIiO Bipuiiu skuTesni Mexupivus
Ta TPEKH, PUMJISHU Ta €Bpel, iHaycu. Bia Hux XipomanTis — Bipa B uyz0-
AikH1 NiHIT HA 100K — NoWIMpHIAca B YCbOMY CBiTi. B XpUCTHAHCBKHI
4ac XipOMaHTH 3HAHULTH MIJAKPINAEHHS BUEHHIO B 6ibailHiH kHuKUI npo-
poka Hosu: «Ha pyui Beakoi moaunu Bin (bor) naknanae neuwarky mis
Hary4yBaHHA BCIX /MofeH, cTBOpeHUX HuM». XIpOMaHTH PO3pisHSLIA Ha
pyLi TPH OCHOBHI JIiHii — JKMUTTH, NPUPOJH | PYKH, a TaKOX BHITYKJIOCTI
cemMu «ropbis», Ha3BaHUX 3a iMeHaMM HeGecHux ceitui: Conus, Benepw,
Mepkypis, CarypHa, lOnitepa, Mapca i Micsus. 3a riu6uHOIO Ta MamlioH-
KOM JIiHIH MPOPOKYBA/IM AOMIO: AOBra JiHisl HKUTTA — JOBre KHTTH, 3BUBH-
cTa J1iHis npupoau — GararountobHicTs i T. 4. 3a dhopMoro Haibinb BU-
MyKJIOro «ropba» po3pisHA/M, MiJi 3HAKOM SKOTO CBITHIA HAPOHIAacs JIko-
nuHa. Tlepexpeulenns fiHii, X B3aEMHE MONOXKEHHA | HAONMIKEHiCTh 10
«rop06iB» JO3BONSANHU B CYKYHOCTI Ni3HABATH A0JNIO.

3aBlsKM CaHOBHWM MOKPOBUTENISM XipOMaHTis HaGysia LWMPOKOro Mmo-
wiupenns. Hero uikasunucs Llesap i Cyna, I'enen i AsiuenHa, 6arato kopo-
niB Ta imneparopie. Ille na nouarky XVIII cr. y Himeuunni, Hanpukiag, B
KOXHOMY yHiBepcHTeTi 060B’s13k0B0 Oy1a kadespa XipomaHTii. |

! 3 1oukn 30py aBTOpiB GinbII JOULIBHO BXHBATH TEPMiH «y30p» (npum. aemop.).



A BTiM, KDHTHYHE BiJHOLIEHHs O BCAKOTO BOPOXKiHHS HE MMHYJIO i
xipomanTiio. llle B Crapopnasniit ['peuii Gyno npucnis’s: «Yenix Bopo-
JKIHHA 3aIeXKHTb BiJl NMPOHMKIMBOCTI BOpoxOWTa», a B [lerepOypsi B

1770 p., xonu XipomaHTis 3alimMana TBEpAi «HAYKOBI» MO3MLUII, BHALLIA

kHuwxkka IBaHa Banconosa «CTaTTi 3 eHuMkiIoneAil UikaBoCTi i BOPOXiH-
H», B SKil aBTOP MMCAB NPO BOPOXKIHHA: «['pekH Ta pUMISHH 110 BCIX LHUX
AypocTell Manu HaWGinbLly MPHXMIBHICTb, NOKH He MPOCBITHJIMCA Brpa-
BaMH B HayKax». Y Liii KHHXLi MOMiYeHa BOKIHBA TEHICHLA: acTPOIOris
BHPOCTA B aCTPOHOMIIO, a/IXiMis B XiMilo, XipOMaHTis NOCTYNMIacs Mic-
LileM HayKOBOMY JOC/IiAXKEHHIO y30piB LIKIPH Ha pyKaX — JaKTH/IOCKOMII.

B €sponi MOXIMBICTb iAeHTUOIKALIT 3MOUNHLLIB WNAXOM MOPIBHAHHS
Bin6MTKiB nanbuis y CepeaHboBiuus i Ginbw mi3Hi yacu Gyna, maOyTb,
ueizoma. BinGuTok nanbus, SKuit iHOAI CTABUBCS MiJl JOKYMEHTOM, MOX-
IMBO 3acBifiuyBas ocoby Ginblie cBOelo GOPMOIO Ta iHIIMMK 0CO0AMBOC-
TAMM, HDDK XapakTepoM NaniIspHUX y30piB, TUM OiIbLUE, LIO 3 NOLIMPEH-
HSM MIANKCY NPo BIAGUTKH NaibLiiB HA AesKUi yac 3a0yu.

Y 1686 p. y3opamu Ha NajibLAX pyk 3allikaBuBCs npodecop bosnoHek-
Koro yHisepcutery Mapueno Manbniri. B cBoix TBopax BiH 3rajyBas fpo
«pi3HOMaHITHI JIiHIT # y30pH» Ha KiHLiBKaX NajibuiB, e He HaBaXyBaBCs
KOMEHTYBAaTH iX MOXO/PKEHH: | mpusHaueHHs. [lepiunii HaykoBWi TpakTar
3 uporo nutaxHs Hanucas y 1823 p. XK. E. Ilypkin’e 3 bpecnascbkoro yHi-
BepcuTeTy. BiH niapo3ainke Bei ManbUeBi y30py Ha A€B’STb THMIB | BUCY-
HyB rinoTesy Mpo 38°430K y30PiB 3 HUyTIMBICTIO LIKIPH, alle HE 3a1yMaBcs
Haj THM, Y1 NEPEAAtOTh BOHH IHAMBINYaNbHICTb JIFOHHH.

BiaKpHUTTS JaKTUIOCKONIT, SIK Ha3Bal{ BYEHHS MPO BiAOMTKH NasibLiB,
i ix BUKOpUCTaHHSA B 60pOTHOI 31 3NOUMHHICTIO, AK METOAY iNEeHTH(iKaLiT
ocobOH, 3BHYaiiHO noB’a3yioTh 3 iMeHem Binbama Xepuwens (I'epuiens),
NOJILEeHChKOr0 YWHOBHMKA AHIJIHCHLKOI KOMOHIANbHOI aiMIHICTpauii B
Inaii. CboroaHi BaKKO CyAMTH, YM 3HaB Xepllenb NPO APEBHIO MPaKTHKY
BMKOPHCTaHHs BiAGMTKIB Maiblis, mpo poborn Manbniri i Ilypkin’e, un
CaMOCTIHHO NPUHLIOB A0 AYMKH MpPO T€, L0 BOHH MOXYTb CJIYXKHTH 3aC0-
60M BCTaHOB/IEHHS OCOOM.

LLle B 1858 p. Xepuienb po3noyas cBOI JOC/iH 3 BUBYEHHS BJIACTUBO-
CTeil Ta MOXJIMBOCTEN nanuispHUX y3opis. MoXiMBO, HOro niawToBX-
HYJIO [0 LibOrO CMIOCTEPEKEHHS 332 KHTAHCLKUMH TOProBLAMM, AKi Mifl 4ac
yKJa[iaHHs TOProOBE/IbHHX YrOJl, Ha JIIOBMX fanepax, iHOAl CTaBWiIM Mo-
dapboBanuii Tywiwo BifOMTOK BenMkoro nanbus npasoi pyku. [lisHiwe
cam Xepluesib He 3MIr MOACHUTH, AK i KoM LeH ()eHOMEH MOTpanus y Ko-
710 HOro iHTepeciB.

Sk 61 Tam He GyJio, ane we B 1858 p. BiH NONpocus y nocravanbHUKa
maTepianis, 1715 AOPOXKHBLOro GyAiBHHLTBA, iHAYyca Pamk’anapa Konai, sk
Yy OAHI€T 3 IOrOBIPHUX CTOPIH, MOYOPHUTH LITEMMNENbHOI hapboro nanbui
Ta JI0JIOHIO CBOET NpaBoi pyKH i 3p0OMTH BiAOGMTOK Ha Yro/li NOCTa4aHHs.

Y Toii uac Xepuenb HaBiTb NPUOIM3HO HE OPIEHTYBAaBCA B Y30pax
AiHiH, AKi cTBOPIOIOTBCA Ha BiabuTkax nambuis. BiH, ycLoro-Ha-cboro,
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XOTIB LI€I0 TAEMHHYOK MaHinyasuUicro 3060B’43aTH iHAYyca, KOTPHH, AK
paraTo XTO 3 HOro CMiBBITYM3HUKIB, OyB OXOuUMH NOPYLYBAaTH CTPOKH
noCTaBOK, BHKOHYBAaTH YMOBM YKJIAJIEHOrO 10roBopy. AJie 3 LbOro Mo-
MEHTY Y30pH Ha BIAOMTKaX pyK Ha3aBXKAW MOJOHKIM XepLiess.

[Iporarom 19 pokis Xepuenb 6pas BinGUTKH CBOTX NMajibUiB Ta najib-
uis GaraTeOX iHAYCiB. 3 MOAMBOM BiH MOMITHB, WO BiAOWTKH NaibliB,
B3ATI Y OMHIET NHOAUHH, HIKOIH He 36iranucs 3 BinOMTKAMHK NanbLUiB iHLIOT
NIOAMHM: 3aBXIAM Ui JiHii Ha KiHYMKaX nanbuUiB nepenaiTanucs Mo
inwomy. BiH HaBYMBCA pO3pI3HATH Y30pH LMX JiHii Ta BCTAHOBJIOBATH
;mmeﬁ 3a «ManmoHKamuy 1X naibuis. Cnpasa B Tomy, o npotsrom 15 po-
KiB BiH CTOSIB fiepes npodnemMoro, ska BUHMKIA B 3B°%3KYy 3 HOro nocajio-
BUMH O0OB’A3KAMH — BHIUIAYyBaTH TpOLUi BCE3POCTAIOHIH KiIbKOCTI
inpificbkux conaartie. [ins oveid eBponelius Bci BoHM Oynu Ha oaHe 00-
nuyus. Maibke B ycix Bosoces Ta oui, GynM 01HAaKOBOro KOJbOpY,
Npi3BHLIA TEXK MOCTIMHO MOBTOPIOBATUCS, MUCATH XK HIXTO 3 HUX HE BMIB.
[lpoTe, HEpIAKO TPATUIANIOCA TaK, WO, ONEPXaBLIM IPOLIi, BOHH 3’ABIs-
JIMCA 3HOBY 1 3aMEBHAH MPH LbOMY, LLIO rpouei iMm He BuaaBaiu. OckiNb-
KH Xegmcnb OyB He B 3MO3i BiAPI3HATH MpPETEHIACHTIB HAa OTPUMAHHS
rpouiel OJMH Bill OAHOrO, BiH BUPILIMB 3MYCHTH iX 3aNMLUaTH BiAOHTKH
NajbliiB — K B NOIMEHHMX CNMCKAX, TaK 1 B NAAaTiKHUX BinoMocTax. [licns
1bOTO MaxiHaulii BiZipasy 3 NPHITHHUIUCK.

3 nnuHOM uacy Xepuienb nornubuB cBoi 3HaHHs B uidl ranmysi. Tak
3’5CYBaOCA, LIO Ha J0JIOHI HIrTBOBMX (hanaHr nambliB PyK y30pH 3ajiu-
LIatOThC HE3MIHHUMK i uepe3 5, 10, 15, i yepes 19 pokis. ITocrynoso
Xepuiens 04aB yCBIiIOMIOBAaTH MaibyTHE CBOrO BiAKPUTTS.

5 cepnrsi 1877 p. 8 M. Xyrni (Innis) 44-piunnii Binbam Xepiens nu-
lie nMCTa B aHMIIHCLKY a[MIHICTpauilo NpoBiHuii, ne onucye croci6
ineHTudikauii ocobu 3a pinburkamu nansuis pyk. Hanpasusum nucra
reHepanbHOMY JAWPEKTOpY B’s3HMUb Beranii 3 nponosuuielo HoBoro cno-
coby peecTpauil 3104HHLIB, Xepileab 3 Halieto YeKae pesy/bTaTis pos-
rasny HOro NponosMiii. Yepes 10 aHiB BiH OTpHMAaB HETAaTUBHY BiANOBiAb,
B AKIH HOro BIAKPHTTSA MNOpaxyBaju HE3JOPOBMM MapeHHsM. Biamosiab
BUK/IMKana y Xepuuens rauOoky Aenpeciio, fika Ha Kilbka POKIiB NOBHICTIO
BHOMNa HOro 3 Kouii i He Jama MOXJIMBOCTI 3pOGHTH HKOJHOTO KPOKY sl
TOro, o6 BIACTOATH CBOE BiAKPUTTA. Y HBOro 6Y/IO0 TibKK OHe OaXKaHHS:
MOBEPHYTHCA Ha OaTbKIiBLUMHY, B AHIIIIO, A€ HOMY, MOMXJIMBO, BAACTbCS
NOHOBUTH CBOE 3/10POB’s Ta 3HAKHTH TaM 3aCTOCYBaHHS CBOEMY BHHAXO/IY.

Y 1879 p. Xepuiens nopepraerbes 10 Auraii i B 1880 p. y sxypuani
«Nature» my6nikye cBOi JOCTIKEHHS NPO iAEHTH(IKALIIO 3M0YMHLLIB 32
najbUeBUMH BilOMTKaMHK, ane HOro BiAKPUTTA 3aMMILAETHCS 034 YBArok.

J]map — wotnaHaeup l'enpi @onac y ToH xe 4ac NpauroBas y JiKapHi
MBykilii Ta BMKNanaB ANOHCLKMM cTyaeHTam izionorito. 3 1879 no
18§0_pp. @onnac 310paB BeMKY KiUIbKICTh BiAOMTKIB NaibLiB pyk i BUBYaB
HaHpi3HOMAHITHILI PI3HOBMAHOCTI MaNbLUEBHX Y30PiB, LIO YTBOPIOIOTHCS
naniispHUMH JiHigMU. Moro nepeayciM LIKaBUIO MHUTAHHS, YW € Bijl-
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MIHHOCTI B MamiJIAPHUX y30pax B ocib pi3HMX pac i HalUiOHANLHOCTEH Ta
YH MepeaaloThCs BOHH B craaok. ONHWM i3 pe3ysibTaTiB X AOCHIHKEHb
Gyno Te, wo, Ak nucas DoONAC: «..MANOHOK JiHiH WIKIpY HE 3MIHIOETHCS
MPOTArOM YChOrO KWTTS i MOXe Kpalie doTorpadii cnyrysaru 3acobom
inenTHpiKkaLii».

Bunaznok HapiB HOro Ha JAyMKy Mpo Te, L0 BiAOMTKH NaibliB MOXHA

BHKOPUCTOBYBATH /IS MOLIYKY 37I04HHLIB. OnHOro pasy y CycCiaHbOMy

6yaunky 6ysa ckoeHa kpajikka. Konu 3noaii nepenasus uepes noduieHy
BaMHOM KaM’AHY CTiHYy, 3aJMIIWB Ha Hii CNiW NanbUiB, BUMA3aHUX Ca-
weio. [Moku Donzac BUBYAB Ui caiau, 3noais 6yno sarpumano. Toni onae
MONPOCHB 03BOY B AMOHCbKOT Noilii Bifibparu BiaOUTKM nanbuis 3a-
TPMMAHOTO | BUSBHB, {0 BOHH CYTTEBO BiJPI3HAIOTLCA Bifl CIIIIB 3a/MLie-
HUX Ha cTiHi. BianosigHo ®onac 3pobHB BHCHOBOK, 1O 3aTPHMaHHH He
BUHHHH, OCKLIbKH CHiIM MIr 3IHIIHTH TUIBKH 3JI04MMHELb, AKHH, BTiKa-
IO4HM, CITITKHYBCA 06 jxapoBHiO. PONIC BUSBHUBCS NpaBUM: Yepes [eKibKa
aHiB OGyB 3aapeliToBaHMil CrpaBxHid 3moai. Donjac B3AB BiAGKMTKH
najbUiB i B HHOTO, BOHM MOBHICTIO 30iranucs 3i crigamu, 3ajMILEHHMH
snopieM. Lle nairosxuyno Qosca Ha AYMKY PO MOXIMBICTb BUKPUBATH
3JOYMHLLIB Ta BOMBLE 3a BinOuTkamu nansuie pyk. Konu 6yno ckoeHo inuy
KpaabKKy, AMOHCBKA TMOMilis noxaMkana Ha nonomory Qonjca, AKWi
3HaliLIoB Ha Gokasi BiAOMTOK N0MNOHI. | TYT AoNOoMIr HOro BEIMUYHICTL BUMa-
nok. Tlin uac cBOIX MONEpeAHiX AOCHIIKeHb, BYSHHH, y pi3HHMX caaubax,
BinOupas BinGuTKK nanbuis pyk y cyr. Tenep BiH nopisHsAB 3HaineHi ciau
3i CBOEIO KAPTOTEKOIO | Pe3yNbTaT MPUIOIOMIIME Horo: BinbuTku Ha Gokani
NOBHICTIO 30iraimcs 3 NajibLEeBUMH Y30paMH OHOTO 3i CIIYT.

Vei croi cnioctepexenHs Ta qymku DONIC BUKIAB Y JMCTI, akuii Oys
ony6nikoaHui B aHriicekoMy xypHaii «Nature» («[Ipuposa»), ne nucae:
«SAKIIO Ha MiCLli 3/I04MHY 3HaleH! BIAOMTKHM NasiblliB, BOHH MOKYTh J0TIO-
MOFTH 3HalTH 3m04MHLS. Sl caM Lie MepeBipMB MPaKTHYHO Y NBOX BHNAj-
kax». Jlani @onac BKasyBas, LIO 3a Y30paMH NamispHUX JiHiA MOXHA BCTa-
HOBMTH 0coBy MOTepniioro, AKILO, HaNpHKIaj, Oyae 3HalineHo JIKLIE KHCTh
pyku Tpyna. Ha #oro ayMKy, y KOXHOTO, XTO BUMHHB TSIKKHIA 3104MH, MO-
TpibHO BinGHpaTH BiAGMTKM Manbi(iB. SKILO TOH camuil 310UHHELb Ti3HILIE
Oyne 3aapeliToBaHuil 33 CKOEHHS HOBOI'O 3/10MMHY i Ha3Be cebe BUrafiaHum
NPI3BMILEM, TO LUISXOM MOPIBHAHHA BiIOWTKIB MOXXHAa BCTAHOBUTH HOro
cnpapxHe npizeuie. Bin nucas, mo «Y30p OCHOBHHMX JiHIi HE 3MIHIOETHCS
NPOTATOM YChOTO JKMTTA JIOAMHK | TOMY CIy’)KMTb KpalllMM criocobom juis
BCTaHOBJEHHA ocobu, Hik (ororpadis». 28 xosrHa 1880 p. Xepuensb
o3HaiioMuBes 3 nucrom Ponaca B JKypHani i cTpaileHHO oOypHBCs: BiH
npaiyoBas Haj uum 20 POKiB, a TYT SKHMHCh YOJOBIK 3pOOHB LI 3K BIAKPHTTS
BCLOTO 3a 0AuH pik! Xepuuenb 3BepHYBCA B PEAKLIIO XypHATy 3 BUMOIOK
NpU3HATH HOro yeniX, Ta BiANOBi/l HAa CBOro JiucTa He oTpuMaB. Jluet Xep-
wienst cras ansg Donjca BUKIMKOM, | BiH 3poOMB yce, 100 3aKpinuTH CBii
NPIOPUTET: — PO3iC/IaB JMCTH MPO CBOE BIAKPHTTA BCIM BiOMUM ocobam
TOro 4acy B AHrnii i @paHuii, ane He 3HAHILIOB HAJIEKHOT MIATPUMKH.
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[ToBepHyBlumch A0 AHrmii, dosac 3aiHgB nocaay mnoaiLeHCbKo-
ro jiikaps B JIoHmoHI 1 6e3ycnimHO HamaraBcs 3alliKaBHTH KepiBHH-
ureo Ckomiena-Apay ta MiHicTepeTBO BHYTPILIHIX Cripas CBOIM Bii-
KPHUTTAM.

HaiiBaxn nBi!.ue 3i 3pobnenoro MosicoM — Lie HOro Bka3ziBKa Ha Te, L0
Bi/IOUTKH NabLiB, 3HAHAEHI Ha MICLI 3/I0YHHY, MOXYTb CIIPHSTH 3HAXO0-
JUKEHHIO 3/IOYMHLS Ta BWKOPHUCTOBYBaTHCA IUIS J10Ka3yBaHHs HOrO NMpH-
4eTHOCTI [0 PO3CIliyBaHOrO 3704UHY.

Y 1880 p. ®onac BUAaB KEPIBHUUTBO MO (ikCyBaHHIO BIAGHTKIB Nab-
1iB, 1€ 3aMpoOrOHYBaB OJEPXKYBaTH BiAGMTKH BCIX AECATH Najibiis (Tak
poOHTBCS 1 CbOTOAHI), B TOH 4ac sk Xepiuens, 10 HbOTO, 6paB BinGUTOK
auie 01HOro abo ABOX masbiis. Ha xanb, y Tok yac Ha MOMIMBOCTI Jak-
TUJIOCKOTIIT HE 3BEPHYJIH YBaru.

Cxosxa curyauis Oyna i y Gepnincbkoro Betepunapa EGepa. Bin na-
nucae pobOTy NMpo BIAOMTKH Na/IbLIB Ta OJOHS i 3aMPONOHYBaB ii npych-
KOMY MiHictepcTBy BHYTpiluHiX cnpaB y 1888 p. lus BusBienns Ta ik-
cauii Binbutkis nansuis EGep Bhepuie 3anponoHyBas BUKOPHCTOBYBATH
napy HOoJy — METOJ, SKMM J10 HAUIOIO Yacy KOPUCTYKOTECA KPUMIHAJIICTH.

Opanave nponosuuii E6epa He 3HalLUIM MIATPUMKH.

BaxnuBy ponb y CTaHOBJEHHI JaKTHIOCKOMIi BifirpaB BHAaTHMI
BueHUH-TIpHpoao3Haseus Ppencic lanbTon (aBotopiauuii Gpar Yapissa
Hapgina. [lin Bnnusom inel Benukoro poanya @. ['anbToH BHBYAB My-
TaHHs, MOB’A3aHi 3 HAC/IZYBAHHAM JIFOAMHOIO (DI3MUHUX i JYXOBHHX 371i6-
HocTell Ta BiacTuBocTei. [lpawoioun Han wieio npobnemoto, IanbToH
MPOBIB BE/IMKY KiNbKICTb aHTPONOMETPHYHHUX BHMIpIB, JOKIAAHO O3Ha-
HomuBCs 3 poboTamu beprunbiona, ony6ikoBaHUMHU paHille B KypHai
«llpupona» nucramu Ponjca Ta Xepiueas, Biasifas napussky ciyxoOy
noniueHchbKol inenTudikauii. [lopiBHABIIM HAYKOBi MOXIIMBOCTI METOIY
bepTunbiioHa Ta nepcneKTHBY, LIO BiAKPHBAIOTH JOCHIIXKEHHS BiaOHT-
KIB MabLlis, ['anbToH NpuiiuIoB 10 BUCHOBKY, 110 MaiibyTHe He 3a Bep-
THJILHOHOM.

Y nonosiai, npountaniii 25 Tpasus 1888 p. ua sacinanni Koponisch-
KOro HayKkOBOro TOBapHCTBa, 'anbToH 3a3Ha4MB, WO, KpiM «Beprunbiio-
Ha)Xy», ICHY€ Lie OIuH cnoci6 inenTudikauii — 3a BinOMTKAMH nabLLiB, Ha
AKMH NOKHM L0 HE 3BEPHYJIH HaNeXKHOT yBary.

Onpasy nicns gonosiai FansTon HanpaBuB y peakLLiio XKypHaty uc-
Ta W ofiepikas BC1 matepianu Xepuuens ta Posjaca Ta NPOJOBKHUB 30MpaH-
HA BIAOUTKIB nanbliB. s 3py4yHOCTI NOPIBHAHHA BiH BUFOTORISAB i3 HHX
30ibLIeHi OTOZHIMKH.

llepekoHaBLUnCh Y HENOBTOPHOCTI manbleBUX BinbuTkie, [aibToH
cnpobyeas ix knacupikysatu Ta cucTemMaTusysath. Bin yctaHoBuB, 10 32
MaTeMaTHYHOI TEOpIEIO MMOBIPHOCTI 30ir BiabuTKa OKPEMOro mambus
OAHIET JIIOAMHH 3 BIAOMTKAMM NaNbUiB PYK iHIIO! JIOAHHH BHPAKAETHLCA
BlaHoweHHM 1:4. SKkwo x y oaxiel ocobu Binibparu BinGuTkH Beix necs-
TH NanbLiB, BIporiaxicts 36iry Oyae pisHa | 3 64 muppa. B3sswu a0 yparu
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3arajibHy YMCENbHICTh HACENEHHA 3eMHOI KyJi, MOXKHA BBaXaTH, w0 306ir
BiAGMTKIB ManbLiB ABOX JIOAEH MPAKTHYHO HEMOMXUTHBHH.

V 1891 p. l'anbToH 3anponoHyBaB cucTeMy Kiacuikaiii naningapHux.
y30piB 3a HasABHICTIO abo BIACYTHICTIO JE/bT Ta iX KiabkicTio. Crarrsa 3
ioro BucHoBkamMu Oyna onybnikoBaHa B kypHani «[lpupopa», ane He
npuBepHy/a ocobnusoi ysaru. [lisnime, B 1892 p. 'anbTon BUAaB KHIKKY

«BigbutkH nanebuUiBy, y #AKiM pos3rfsgaB BiabuTku manbiiB K 3acih

inentudikauii. ['anbToH 3poOHB TpH OOIPYHTOBaHI BUCHOBKH, LIO Majy
BaXCIMBE 3HAYEHHs U1 CTAHOBJIEHHA NaKTMIIOCKOMII: MamniisipHUH y3o0p
3a/IHIIAETHCS HE3MIHHUM MIPOTATOM BCHOI0 JKHTTS JIIOJHHH, BiH HEMIOBTOP-

HU# Ta IHIMBILYaNbHUH, alle, He AMBIAYMCh HA IHAWBIAYANbHICTB, Miatac-

TheA Kiacupikauii. Y 1895 p. iomy Branocs goburucs BeeaeHHs y Beau-
KOOpHTaHIi AAKTHIOCKONIYHOIO METORY iACHTH(iKallii, crioYaTKy MOpsa 3
GeprunbiioHaxem. OHa4ye BBEACHHA LIbOrO METOLY B MPAKTHKY BHKIHKA-
70 TPYAHOLLI, OCKUTBKM BIIGHTKW ManblliB PO3NOAUIAIIMCA B pO3AiIax
HOTO KapTOTeKH BKpail HEpPIBHOMIPHO.

Binbm nockoHany cucteMy kiacudikauii BiabuTkiB nanbuiB pyk pos-
poOue iHwwmii anrnieus — Enpaps ['eHpi, reHepanbHui iHCNIEKTOp aHTiH-
cbKo-iHAilicbkol benranii, a misHime wed Ckornena-Spay. Bin 6ys 3Ha-
HoMmuii 3 KHIKKOIO ['anbTOHA i Byke AesKUH HYac BUBYAR HOBHH METON OTO-
TOXHEHHS.

V kinui 1896 p. I'eHpi 3HaiilioB cnoci® ynopsaakyBaTH B KapTOTeKax
MiJIbHOHM KapTOK 3 BiIOMTKAMH NasbliiB, NMPUYOMY TakK, OO0 MaTH MOX-
JMBICTH WIBHMAKO 3HAWTH NOTPiOHY kapTky. BiH BMXOAMB 3 moainy BCix
NaniJspHUX Y30piB Ha I’STh OCHOBHWX BU/IB: MPOCTI MOJOTi YTy Ta roc-
Tpi Ayru, pajiaibHi Ta ynabHapHi netii i 3aBUTku. OCHOBHI BUAHM Y30piB
no3Ha4yas OyKBaMH, a Jajli po3noAinaB Ha niasuad. g uporo 3’eaHyBas
BiANOBiAHI TOYKH B y30pi NMPAMOIO | MiAPAXOBYBaB KUIbKICTb NAMiISPHUX
NiHiM, SKi Ug npsMa neperuHae. Pasom 3 OykBam, sKi NMO3Ha4ajll OCHOB-
HUH y30p, Ui LMGpH cTBOpOBaIM (QOpMYyy, Yy BIAMNOBIAHOCTI 3 SKOHO
PO3MILLYBAJIMCS KapTKH B KapTOTelLli.

Pesynbratu pocnimkenb ['enpi Oynu omyGnikoBani B HOro KHusi
«Knacuoikauis Ta BUKOPHCTaHHA BiAOMTKIB mansiis», 1o Oyna BuaaHa B
IHAii.

V 1899 p. B onHiii bexranii 3aBasiku BigbMTKaM nansuie Oyn0 BCTaHO-
BiaeHo 596 3nounHuiB. Cucrema wiacudikauii I'enpi, BBenesa B bpu-
taHcbkin [Haii 3 1897 p., yepe3s aBa poku Oyna npeacTaBieHa KoMicii Bye-
HUX, [Ie OZIep)Kana MO3UTUBHY OLIIHKY. B niMcTonani Toro s poky KoMicis
npodecioHaniB pekomMeHayBala 3aKiHYMTH B AHril «OepTHabiioHax» Ta
i1eHTHIKYBATH 3JIOYMHILIB 32 MPUHLMNAMHU JAKTHIJIOCKOMI.

3 21 yepeHa 1901 p. B Aurgii BBOAUTBCH peecTpallis 3/I0YMHLIB Ha
ocHOBI BiOuTKiB nanbuie. Cucrema [ansToHa-I'enpi i 70 ChOrojiHI € OCHO-
BOKO [1s GinbwocTi BUAIB peecTpallii 3a BIAOMTKaMU najbliB B €Bponi,
[TiBHiuHii AMepuui Ta OaraTbox IHIIMX KpaiHax. Yepes pik micns BBeneH-
Hsl OPUTAHCBHKOIO NOJILIEID peecTpallii 32 BIAOUTKAMHU ManbLiiB, @ TOYHILIE
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13 BepecHa 1902 p., awrnilicekui cya Bnepuie Bu3Ha akt 36iry
piJOMTKIB NanbLiB 9K A0Ka3,

[lepumii BUNAJOK PO3KPUTTS 3/IOYHHY 3aBAAKH 3HaAAEHOMY Ha MicLi
noAii cnify nansug 6ys paneko Bin AHruii — B Aprentuni. Ciayx6oseLb
poniue#cbkoro ynpasninua Isan (XyaH) Bynieruy, cepb 3a noxomxeHHsM,
we B 1892 p. o3HaliomuBluMCh 3 poboTol 'anbToHa, 3alikaBMBCH Bij-
fUTKaMU NaIbLIB, | NOBrUil 4ac 3aiiMaBcs MpPoGAEMOIO MAMiIAPHUX Y30-
pie. Crnioyatky Horo kaprorexka Oyna nobynoBaHa Tak, IO KapTKH pO3Mo-
ALSAAKCA B HIH 32 6ykBamu Ta uudpamu dopmynu. Cnepury y Byuernua
fyna MajleHbKa KOJIeKUis BIIOMTKIB ManbuiB, i BiH obmexysasca 60 smu-
kamu. 3i 36UIbLIEHHAM KapTOTEKH 3 ABHIMCSA Ti XK TpyAHOL|, wo i y [a-
netoHa. Toni Byuernu craB wykatd XapaktepHi Aetaii, wo6 po3auiuTu
BiAOMTKH BCEpeIMHI cCaMHX Tpyr.

Bin Bupiliue nepepaxyBaTH ManiNApHi JiHii i OTPHMAB J0JaTKOBI MO-
HITMBOCTI Kacudikauil, akux 6yn0 goctatheo ans ioro kaproreku. OHo-
yacHO BylieTud, BMKODHCTOBYIOYM CBiii METOH, YCTAaHOBHB HEBiZOMOIo
camorybus. BasBuim Horo BiIOMTKH nanblUiB, BiH uepe3 I’STh XBHJIMH
YCTAHOBMB, 1O L 0co6a Mana CyMMICTh i JAKTHIOCKOMyBanach AeKibKa
micsuis Tomy y B a3Huui C’epa-Uuka. [izHiwe 6ys ycraHoBnenuit youpLs
opxoro Kynus. Ha micui B6MBCTB2, Ha NMpuiaBKy, 3HalIEH] CTiH NanbLiB
pYK, 3a skuMH OyB 3HalneHuil paHille 3acymKeHuii 3nouMHels ['oHlanec.
3romoM 3a [OMOMOrow CBOei KapToTekH Byuerwu 3a oauH JeHb
ineHTH(ikypaB 23-X 37104MHLIB, SKi paHiwe Gynu 3acymkenumu. Y BCix
UMX BHUMagKax «OepTunboHax» He naB pesynbTariB. Ckopo Byueruu su-
2B KHHXKKY «3arajibHe BBEICHHS 10 aHTPONOMETPIi Ta AaKTHIOCKOMIi», B
aKii NOBOJHMB mepeBark ocTaHHbOi. CaMe 3 HOro JIErkoi pykH y BXKHMTOK
Oyno BBEJIEHO Ha3BY HOBOro MeToAy iAeHTUdiKaLiT — «Qakmunockoniay —
B MepeKsIajii 3 rpeubKoi — «PO30UBTAMUCA NAILYI».

V 1894 p. nepeBaru nakTHAOCKOMIi CTANM HACTLILKH OYEBHAHUMH, L0
il nosHicTiO BM3HaNK. Y 1896 p. «Beprunbitonax» Oye BiaMiHeHuit no
BCiH NpOBIHLIT i 3aMiHeHuii nakTunockonieto. Lle piwenns 3po6uno Ap-
FEHTHHY MEPLUOO B CBITI AEPXKaBoIO, B AKiH BIAOKTKM naibliB pyk cTanu
€MHUM 3aCO00M OTOTOXKHEHHS B MOMiLEHCHKIM cayx0i.

Byueruy, micas n’sty pokiB ycniliHoi po6oTH Hal AaKTHIOCKOMIED, Y

1897 p. BuctynuB 3 ponosimmio Ha Il Haykosomy kourpeci IliBaenHoi
Amepuku, a B 1905 p— na nisneHHoamepukancbkomy [Toniueiickkomy
KOHrpecl, ie rOBOPMB MPO MepeBard NaKkTHIOCKOMii. Sk pesynbTar mis-
NEHHOAMEPUKAHCHKI J€PXKaBX OJIHI 3 MEPLINX BBEM B MONILEHCHKY MpaK-
TUKY Horo cuctemy: B 1903 p.— Bpasunis i Yini, y 1906 p— Bonisis, y
1908 p.— Ilepy, INapareaii Ta Ypyrsaii.
. lHwi kpaiHM TakoX MOCTYNOBO CTaNM BUKOPHCTOBYBAaTH IS
IneHTUdikauii 3104MHLIB aakTuiockonio. YV ®paHuii nepluni BUNagok
nakTuaockoniyHoi ineHTHGIKauil 3apeecTposano B 1902 p. (cnipapa llle-
$epa), y benbrii — 1904 p. (cnpasa Jleonapsio), Yropuwni — 1907 p., Hop-
Berii — 1910 p., Mopryranii — 1913 p.

i



V Pocii gakTuiockonis noyana BukopuctoByBatucs 3 1906 p., konu
uMpkynspoM [onoBHOro B’A3HMYHOrO ynpasjiHHA BoHa Oyna BeeleHa g
peecTpauii y B’43HUUAX. 3akoHOM BiA 6 nunug 1908 p. makTunockomnis
CTaja BUKOPUCTOBYBATHCS B MOLUYKOBHX BiAfiIeHHAX Benvkux Mict. Cy-
[0BO-TexHiuHi kabGiHeTu Oynu opranizoBaui y 1911 p. npu yuunuuiax npa-
BO3HaBCTBa, y 1913 p.— npu npokypopi [lerepbypsbkoi cynosoi nanary.

[lepiumii BUNafOK 3BUHYBa4YEHHA Ha OCHOBI MaJbLEBHX BiAOUTKIB Bil-
Oyscsa B 1912 p.— y cnpasi npo BOMBCTBO anTtekaps BekcOpona B Xapna-
miBcbkiii anteni Caukr-Ilerepbypra. Ha micui npuroau OyB BHAY4eHH
LIMATOK CKJia BXIZHMX ABepeH 3 4iTKUM ciifiom nansls pykd. Excnepr-
kpuminanict B. I. JleGenes nopiBHAB LeH cnial i3 BigOMTKaMH nansLiiB 3a-

MIAO3PEHHX | /1aB KaTeropH4YHHI BUCHOBOK NpO Te, WO CJiJ 3aHIIEHHUH |

onHuM i3 HuX. Bucrynaioun B Cankr-IlerepOyp3bkomy okpyxkHOMY cyi,
eKCMepT NMPOAeMOHCTPYBaB 30ibIueHi (HOTO3HIMKH NOPiBHIOBAHOTO CiaY
Ta BiAOWTKA 3 NAKTUIOKAPTKH, 333HAYHB, 110 BOHH MalOTh YMCIIEHHI CTIUILHI
O3HAKH, MOSCHUB Cy/1SIM HAyKOBI OCHOBH Jaktuinockonii. Cyn noroauecs 3
apryMeHTamM eKCriepTa Ta BUHIC 110 cripaBi 0OBHHYBanbHHH BUPOK.

Y 1920 p. cynoeuii Meauk Ta KpuMiHanict Il. C. CemeHOBCbKMH

(1883-1959) 3apponoHyBaB yNOCKOHANEHY cHCTeMy Kiacudikauil najib-
uesux y3opie. Moro nocibuuk «JlakTuaockonis SK MeTOJ pPeecTpauii»,
HaapykoBaHuii y 1923 p., 3aK1aB HayKOBI OCHOBH AaKTHJIOCKOMIYHMX 06-
JiKIB y Haulii KpaiHi.

§ 2. Byzosa mKipH JIOIHHM

Cniau naningpHUX y30piB 3a CBOIM KPUMIHATICTHYHHM 3HA4YEHHSM 3a-
HimMaloTh nepiwe wmicue B rpymi cniniB-B_i;[q@paJKeHb, TOMY O BOHH
yacTilue Bl IHUWHX 3YCTPIHaKTbLCA B CALAYIKM TIpAKTHUL 1 OO3BOJIAKOTH
HalieeKTUBHILLIE OPraHi3OBYBaTH MOILYK Ta BUKPHTTA 3104MHLIB. Cniaun
PYK 3alMLIAIOTBCA MalKe Ha BCIX MPEAMETaX, 0 AKHX AOTOPKAEThCA JIHO-
auva. Ha nnacTHyHuX pedoBuHax (TUIaCTHIIH, BiCK, pO3IrpiTHH cypryd,
rIMHA) Ta CHITYYHX YTBOPHOIOTbCA 00’€MHI Cliy, a Ha TBEPAHX MOBEpX-
HAX — MOBEPXHEBI CNiAK, 32 SKUMH MOXIIMBE OTOTOXHEHHs ocobu. Taka
MOXUIUBICTL 00yMoOB/leHa OynOBOIO LIKIPHOTO MOKPHBY [OJNIOHHOI MO-
BEPXHi pyKH Ta 0COOJIMBUMH BIACTHBOCTAMM NaniIAPHUX Y30PpiB.

Jins MOHATTA HAYKOBHX OCHOB OTOTOJKHEHHA OCOOM 3a LIKIPHUMH
y30paMM HEOoOXiHO KOpPOTKO O3HAHOMMTHCH i3 aHAaTOMIEI0 WIKIPHOrO
noxkpuBy JmoauHu. Llkipa nioauHu — cknaaHuil opraH, Akui TiCHO
MOB’A3aHUH 3 KUTTEAISNbHICTIO OPraHi3My i Mae pi3HOMaHITHI QyHKUIT.
VTBOPIOETHCA BOHA i3 JBOX eMOpIOHATbHHX TMOYATKIB — €KTOAEPMH Ta
me3oaepmu. I3 exrogepMu poO3BHMBAEThCS MOBepxHeBa (eniTenianbHa)
YyacTHHA WKipW — eniaepMic (Haawkipa — BiAl rpeUbKMX CTiB epi — Ha,
Ta derma — wKkipa), a 3 Me304epMH — 3’€/IHYBallbHOTKaHeBa OCHOBA
wKipy — aepMa (man. 1).
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Jlepma (Oe3nocepeaHsbo 1iKipa) —
[iibHa, MillHA, €1acTHYHA, Henpo-
sopa ODOJIOHKa; B Hill PO3PI3HAIOTH
/1Ba IAPH, OIUH 3 AKUX — PETUKYJIAP-
puit (ciTuacTHil) — nepexoauTh y
MiAWKIPHY KJITKOBHHY, ApPYrui —
naniigpHUi (COCOYKOBUH) — KOHTAK-
tye OesnocepenHso 3 erigepMicom.
Jlepma, B OCHOBHOMY, CTBOpEHa 3’€A1-
HYBAJIBHUMH BOJIOKHAMK 3 JOMill-
KAMHM €aCTHYHOI TKaHHWHH. Yepez
fepMy MPOXOASTb MPOTOKH NMOTOBHX
3aJ103, AIKi IPOHHKAIOTh B eMiAepMIcC i
3aKIHUYIOTbCS Ha 30BHILIHEOMY Oowi
wKipy, yreoprowoun nopu. [ligni-
MaIOuM emijepmic, BOHH YTBOPIOIOTh
AiHiMHI MigBMIIeHHS — rpebHi, Bia-
[lijleHi oOuH BiA oAHOro 6opo3eHka-
mH. BkaszaHi nporokH iHOAI Ha3zuBa-
I0Th COCOYKAMM, 3@ OCKUIbKM B JIATUHCHLKIH MOBI COCOK HA3HBAETHCA
papilla, To i ninii 3 UUMU NiIBUILEHHAMU OAEPIKANU HA3BY HANLIAPHUX.

Bucota cocoukiB Ha pi3HMX AiNSHKAX LIKIPHOTO MOKPUBY HE OIHAKO-
Ba. HalibinbLui 3 HUX PO3MILLEHI Ha 0MOHAX PYK Ta MiIOWBAX HIr | MaIOTh
sucoty 100 — 225 MikpoH. Y NOXHIOMY Billi COCOYKH CTarOTh GifibIll HU3b-
KMMM, @ Ha JeSKHX ALUISHKAX BOHM 3HHMKaiOTh 30BCiM. Ha BHyTpiluHii no-
BEPXHI PYK Ta Ha CTYMHSX HIir COCOYKM Halaratro YucesnbHilli i 3Ha4YHO
BUILI, HDK Ha IHIUMX AUTSHKAX LUKIPU: BOHM PO3MIlLYIOTbCS TYT Ginblu
NPaBUIILHO 1 J1iHIHHO.

[{i ninii CTBOPIOIOTH MOTOKW JIiHil, #Ki CKNanalTbCs B Pi3Hi, 3a
koH(irypauieto, y3opu. Lliupuna i BucoTa BanuKiB enigepMicy HecTiika i
MIHSETHCA 3 BIKOM NIOAWHHK. Tak, HANPUKNAJ, LIMPUHA NANIIAPHUX JiHIH Y
HOBOHAPO/PKEHOTO HopiBHIOE npubausHo 18 MmikpoHam, y AecATHpiYHOL
nutuHK — 300 — 350 mikpoHam, y nopocnoi xinku — 400 — 500 mikpoHam,
y Aopocioro 4ososika — 500 mikponam.

YV cepepnboMy mMpuHa naninspaux niuii 0,2-0,5 MM, a Bucora 0,1—
0.4 mm. 3aranbHa AOBXKHWHA MAMUIAPHUX JiHIA Ha JONOHSX pyK csrae
50 M., a 3arajnbHa KiNbKiCTh AeTanedl NManiispHUX Y30piB HA TOBEPXHI
pyku — 10 000.

KpimM nanissipHux JiHiH, Ha NOBEPXHi eMifEPMICY € TAKOX HEBHMCOKI
BAIMKK wwMpHHOIO Onu3bko 30-80 MikpoH, AKI PO3MILLYIOTHCS Ha [HI
Mixrpe6enesux Goposenok. Lle mikpockoniuHi aetani, cxoxi Ha maniisp-
HI JIiHii, ane BiApi3HAIOTHCS Bil HUX HIMPUHOIO (B GiAbIIOCTI BUNAAKIB X
lMpuHa He nepesuiiye 80 mim). Taki miniT nocTiiHi, X04a 3ycTpivaroThCs
He y BCiX JTOfeH 1 He 3aBKIaH Bil0OpakaloThes y BiAOMTKAX, | MPH LILOMY
Jlille HAa OKpeMUX AlnsHKax y3opiB. Lle nmoscHioeTbes iX HEBEHKOIO BH-
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Maan. 1. byaosa wxipu qoaunu:
I —eninepmic; 2 — nepma: 3 — niAwkipHa
KJHTKOBHHA



COTOIO, @ TAKOX HENOCTATHLO CHJIbHMM HATHCKOM NaibliiB HA mamip mia
uac ofiepykaHHs BiAGMTKIB. BOHM He CTBOPIOIOTH 3/IMTTS YU PO3rajlyXeHHS
i Ha3UBAIOTHCA B JAKTHIOCKOMIT «MONKI NIHID).

Ha nonowi Takox BUAHO (neKCOPHI NiHii: BEMKI 3rUHANbHI CKIIA/IKK
WKIPH Ha 0JIOHSX Ta MiXK (panaHramMu nansuis pyk. ¥ AAKTUJIOCKOMIT pe-
KOMEHYIOTh BUKOPHCTOBYBaTH iX AK OpieHTYIO41 200 A0NOMIKHI O3HAaKH
Jit | men’md)mauu

VY cnigax pyk Maibke 3aBXIu BIﬂOGp&ﬁC&IOT‘bCﬂ TaK 3BaHi «0ini JiHii»:
ApiOHi CKNagkW, AKi MaiOTb BUMIAN JIHIAHHX NepepUBiB Y ManiiApHUX
niHigX. AHaromiyHa npupoga 6inux niHik He BCTAHOBJICHA. MoskHa TUIBKH
JlyMaTH, 1O BOHH CTBOPIOIOTHCA MMiJL Ai€10 pyXy M’S3iB Y MicusX caabkoro
PO3BUTKY MiAWIKIPHOT JKMPOBOI KJIITKOBHHH i Gibll MILIHOrO 3pOLUCHHS
LIKIPH 3 MPUIETTIMMK TKAHHHAMK. 32 1iTepaTypHAMH JaHUMH, Ha HIrTLOBUX
dananrax nanbuis pyk Gini niuii sycrpivatorees B 18% BUNAJKIB, Ha BE/H~
KMX Ma/IbUsX NPaBol pyKH HacTilue, HK Ha N1iBil pyLli Ta Ha IHLUKX NabLsX.

Ha ocHoBHHMX Ta cepe/iHix dananrax naiblliB pyK BkasaHi Oini JHIT
cnocrepiraiothes B 60% Bunaakis. bauzbko 80% 6umx ainii 36epi-
raeThes JOBro, HE 3MIHIOKOYH PO3MIpIB Ta GOpMH, as pewTi BUMaaKiB TaKi
NiHiT MPOTATOM OJHOTO — ABOX MICALIB MOXYTb 3’ IBUTHCS, 3HUKHYTH ab0
3MIHUTH po3MipH Ta dopmy. [3-3a HecTifikocTi Ot NiHIT BUKOPHCTOBYIOTH
HaiiuacTilue JiMile B AKOCTi [AONOMDKHMX ifeHTUikauiliHuX o3Hak. Of-
HaK, KOJIH BOHM BHAMMI i B CHifli, i HA eKCEPUMEHTAILHOMY BiOMTKY, iX
MOYKHA BHAIISTH T4 BUKOPUCTOBYBATH Jis iieHTHIKaLLl.

Py6ui (lupamMu) € HacniagKamMu pi3HUX TpaBM, XIpYpriuHHUX onepatii Ta
3aXBOpIOBaHb. PO3MipH, 0COONMBOCTI Ta MiCLIE3HAXOMKEHHs PyOLiB po3-
rAa10ThCA B JAKTHIIOCKOMIT K ineHTUdIKaLliHHI 03HAKH.

§ 3. BaacTuBocTi naminspEUX y30piB

LkipHi y30pH Ha BHYTpilIHbOMY Goui pyK Ji0AuHM, Oynu BifoMi e B
npesHil mMeauumHi. Tlepumii onuc QinirpaHHux y30piB Ha KiHUIBKax na-
/IbLIB 3HAXOMMO B po0oTi 3HamenuToro anaroma XVII cronitta Maneni-
ri. ¥ XIX cr., we B nepioa craHOBIeHHs AakTHIOCKONii, BueHi Ilypkin’e,
Anikc, Xepmenb, ®onac, ManbToH Ginbll AETANLHO BMBYAIM y30pH Ha
NaibUsX PyK JIOAUHU. Y pesynbTaTi WMPOKMX IPYHTOBHHX AOCIHIKEHb Y
1iii rany3i 0yJio BCTAHOBIIEHO, IO Y30pH Ha MajlbLAX PyK MalOTb BIACTH-
BOCTI, AKi 3a0e3MeyyioTb OTOTOXKHEHHS (BCTAHOBJICHHA) 32 HHMH OCOOH.
CyuacHa JaKTHIOCKOMisi TPYHTYETBCS HA TPHOX TAKUX BJIACTHBOCTAX: iX
iHAMBIAYaJIbHOCTI, HE3MIHHOCTI Ta BiAHOBJIIOBAHOCTI.

IHAKMBiAYaNbHICTL (HEMOBTOPHICTB) MANbLEBUX Y30PiB IPYHTYETbCA HA
GaraTo4MceNbHOCTI CrOMy4eHb PI3HOMAHITHMX (POPM Ta B3AEMHOIO po3-
MillleHHs [eTanei naninspHux y3opis. HemoxnuBo 3HaiiTu aBa 30KHI y30-
pv K Y OfHI€T JIIOJIMHK, TaK | B Pi3HUX 0CI0. Y30pH Ha manbLgX CKIaAarTh-
¢Sl 3 BENUKOI KiTbKOCTI ManiApHUX JIiHiH, ki CTBOPIOIOTH PI3HOMAHITHI 3a

14

dopmoro y3opu LLi y30pu MoxyTb OyTH /1y’Ke CXOXKHMH, alle B HUX € APiOHi
ocobnuBocTi OynoBH y30piB naninspHuX JiHiH, HasSBHICTb, XapakTep Ta
pO3MILLEHHS SIKMX HE MOBTOPHOETHCA. 3aBAAKHM LbOMY NajlbLEBi y30pH KO-
HOFO NajibLis OAHIET MOAMHM i Pi3HMX OCI6 OGOB’A3KOBO BiAPI3HAIOTHCS.
3B1ACH KOJKHHH NaniIspHUA y30p CTPOro iHAMBIAYyaNbHUH.

HeaminnicTs nanbuesnx ysopis 6yna niarsepakena B xofi TpuBa.nux
0CHIAIB, SKi MOKa3aiM, WO HE TilbKM CTPYKTypa ManiispHUX ysopis
HIrTbOBHX (anaHr nansuUiB pyk, ane i B uinoMy Mopdonoris BHyTPILIHBOT
MOBEPXHi KHCTi pyKH, BHHUKAlOYH B Mepiof eMOpPIOHANIBHOrO PO3BHTKY
/IO/IMHH, HE 3MIHIOETBCS MPOTArOM YChOr0 XKUTTS, JIHILE 36iNbLIYIOUHCH B
pO3Mipax y 3aeKHOCTI Bil BIKY JIO/IUHH T2 YMOB npaui.

3 wi€to BaXKIIMBOIO BIIACTMBICTIO 3B’513aHa | iHlIa, Ka B pe3y/ibTaTi BH-
3HAYM/Ia BUKOPHCTAHHA MaMiIspHUX Y30piB M1 PO3KPHUTTS 30UYMHIB — 1X
BIAAHOB/IOBAHICTb. B iCTOPIT KpUMiHANICTUKK BinOMi BMMAjKK, KOH 3710-
YHHLI 3 METOI0 YCKIAJHUTH MOXJIMBICTb BHKODHCTaHHA MNamniNspHUX
y30piB /U1 BCTAHOB/EHHsA ocobu, 3pisanu eminepmic abo Teprsam pobunu
wKipy riankoto, o He Binobpaxkae ysopu. Tak, HO. Topeanba onucye
BUMAAKH, KOJTH 3/IOYUHLI 06 YHUKHYTH Bi}ll‘IOBiﬂaﬂbHOCTi 3a CKOEHI 3J10-
4YHHH, 33 I0NOMOTOIO XipypriB 3HiMalK LIKIPY HA HIrTLOBHX (aNaHrax, sk
ue 3pobus Bataxok 6anau ek Knyrac y CLLUA, abo surpaBnosany ix
kucsoToKO, AK ue 3pobus [hion Juningkep (1934 p., CLLA), yu ynaanu-
¢4 10 NepecapKyBaHHs WIKIpM 3 iHIIMX YacTHH Tina, 9K ue 3pobus Pobepr
Mirrc y 1941 p. (CLUA).

Cxoxuii BUNAJOK ONMCaHUH i y BITUM3HSAHIH mTepaTypl

[Npore y Beix onucaHux BUMAZKaX yepes AeAKHMi yac NaninspHi yzopu
BiAHOBNIOBANMCA, i cnpasa [liTTca cTana 0CcTaHHBOIO rYUHOIO CTIPABOIO B
icTopii BIAGMTKIB ManbUiB, y AKii Huwocs npo cnpoby o6aypuTH npupoay
Ta namunocxonuo

_ Hocnimikennsamu Gyno BCTAHOBNEHO, IO MEXaHiuHi, TepMiuHi, XiMiu-

I, MPOMEHEBI Ta iHLi yUIKOKEHHS LI.II{I]JPI KMBOI JIOJIMHH MOXYTh NpH-
3aecm 0 Pi3HHX 3a XapaKTepoM | CTYMEHeM MOpyWeHs ULTICHOCTI
naniagpHoro ysopy. IlpH yuwko/mKeHHAX WKipH, SKi HE TOPKAKOTLCA COCO-
YKOBOT'O LUapy AEePMH, NanispHUii y30p BiQHOBIOETHCS MOBHICTIO. Y BU-
MajKy YWKOIKEHHS COCOMKOBOTO anapary BiHOBJICHHS HIE 3 paxyHOK
3’€IHYBa/IbHOT TKAHWHM | MPU3BOJMTH 10 CTBOPEHHS Ha MICLli YLIKOIKEH-
HA raaakol pybLeBoi TKAaHWHMU.

[Tpu onikax I Ta II cTyneniB, BUKIMKaHUX Ji€l0 raps4ol BOAM YM Mac-
THJI, PO3MEYEHOr0 MEeTally, alleTOHY Ta KHCJIOT, a TAKOXK MMiC/Ns HaBMUCHO-
O BHJIY4EHHS MOBEPXHEBOTO LIapy LKipH 3|mkpa6yBaHHnM abo npuni-
KaHHAM, MOIIKOJ)KEHI MANiIAPHI y30pH BIAHOBIOIOTECA MOBHicTIO. Oniky
1l 7a IV CTYNEHIB, AK 1 FMOOKI NOpi3H, BUK/IUKAIOTL CTBOPEHHS pyOLEeBoi
TKaHUHH.

? Itup. Cmennun B. C. Penxwit Cnyuail nepecanky AMNHASPMATbHOIO CI0S KOXKH KOHLEBHX
thananr nansues pyk // DkeneprHas npakthka, 1975. Ne 6.— C. 41,
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3MiHM B naninsgpHUX y3opax BiaOyBalOTbCS TAKOXK i1 NPH PEHT-
reHiBCbKOMY 4H pafioakTMBHOMY omikax. L[i 3MiHu MOXyTh cTaTu Heobo-
POTHUMH, AKIIO ONPOMIHEHHS BHIKJIMKANO YpajkeHHS TIMOOKMX 1iapiB
M’AKHX TKAHUH; SKIO X Jis POMeHIB NPU3BENa 0 YIIKOKEHHS TUIbKH
MOBEpPXHi WIKIPY, TO 3MiHH OyAyTb THMYACOBUMH. BiTHOBNEHHS LIKIPHUX
y30pIB MpH MOBEPXHEBHUX YUIKOUKEHHAX LUKIPH € pe3y/IbTaTOM BHCOKOL
pereHepaTHBHOI BIACTHBOCTI POCTKOBOIO ILApy enijepMicy.

IlIxipHi y30pu, sk NMpaBWIO, HE 3MIHIOIOTLCA Mif Ai€r0 GiNbIIOCTI 3a-
XBOPIOBaHb MICLIEBOIr0 Ta 3arajllbHOTO XapakTepy, OAHa4e OKpeMi narto-
JIOTiYHI MPOLIECH MOXYTh BHUKJIMKATH 1X 3MiHH. [lo 3aXxBOpIOBaHb, AKi MPH-
3BOJATE A0 aTpodii maninspHUX y30piB, BIAHOCATHCA: MPOKa3a, TyOepKy-
JIbO3HI YIIKOIDKEHHsS HIirThbOBMX (ananr, cu@inic, NOJIOMIENiT Ta iH.
OpnHak, fKIO MeXaHi4yHi YLIKO/PKeHHS He TOpKajiucs TaHOOKHX Luapi
JEpPMM, TO MamnisgpHi Y30pH BIOHOBIOKOThHCA Bike Ha 3—6 nedb. [lpu
YIIKOJ)KEHHI 2 JEPMH CTBOPIOKOTLCH PYOL, OCODHCTI 03HAKH AKUX TAKOX
€ IHAUBIAYATBHUMH Ta CTIHKUMH,

CaoepiHicTh NamingpHUX JiHIH Ha AUISHKAX BHYTPIlLIHBOI NMOBEPXHIi
KHMCTI NPOSBIAETHCA TAKOXK B TOMY, 110 NMOTOKH MAMiIAPHUX JIiHIH HIKOJH He
neperuHaroThes. bepyuu nouarok 6ins 0HOrO Kparo 070HHOT MOBEPXHI,
MOTOKH NIHIN MPAMYIOTH A0 iHLIOro abo pobnaTe NETMO | MOBEPTAIOTHEA A0
TOFO K Kpalo, YW CTBOPIOIOTH 3aMKHEHi MOTOKH. BoHM MOXYTh JiMile Ha-
6nuzuTHck abo 3MiHUTH cBid HanpsM. VY Hanpsmky i ¢opmi notokis
PO3PI3HAIOTS HU3KY 3arajibHuX CTiAKuX (opm. Bonn MOXyTh cTBOpIOBATH
nanijspHi y30py y BULNSAL Ayr, fereib, OBANiB, IPHYOMY KOXKHOMY THY i
KOXKHOMY PI3HOBHAY MOTOKY NAMUIAPHUX JTiHIH
BJIACTHBI CBOI 3aKOHOMIPHOCTI, Aki 00yMoOBIIEH]
MiCLIEM 1X pO3TallyBaHHs Ha PI3HMX JAUISHKAX 10-
JIOHHOT NOBEpPXHI.

JlonoHHa 11oBepXHs KOXHOI pYKH PO3/iNS€Th-
Cs Ha /1B OCHOBHI €IeMEHTH — MaNblii i BJacHe
JonoHs. BinnoBigHo Ha namblsX BHIUISIOTH Taki
30HM NaniaspHUX y30piB: 1) HIrTeoBi danaHru
nanbuiB (Ha pyui 5); 2) cepenti dananru (Ha pyui
ix 4); 3) ocHoeHi dananru (ix 5). Ha nononi Bu-
AiNAOTh TAKi AHATOMIYHI AingHku: |) TeHapu
(mignanbUeBi NiABWINEHHA), AKHX HA JOJIOHI BH-
AinsoTh 4, 2) rinoTeHap — NiBMIIEHHS HANpOTH
Mi3HHLA (Ma. 2).

KoxHa 3 nux 30H Biajinserscs oHa Bifg of-
HOT CHCTEMOIO LIKIPHUX CKJIAIOK: HA Majnblsax —
MDK(DanaHroBUMH CKJIafikaMH (3wieHYBaHHAMM),
Ha [JONOHAX — CHUCTEMOK (EKCOPHUX JTiHiH.
BoHu Biipi3HAIOTBCS OZIHA BiJl OAHOT HE TIIbLKU
aHaToOMiuHOK Oy[OBOK, ane i CBOEPIAHOD
CTPYKTYPOIO ManiispHUX y3opiB. Y Bianosia-

Maun. 2. CrpykTypHi 30HH
M0J0HHOT NOBEPXHi:
| — HirTboBi anaHry nabiie
pyK: 2 — cepenni dananru;
3 — ocHoBHI Qanaury; 4, J. 6,
7 — Tenapi; 8 — rinoteHap.
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wocTi 3 UMM MOAINOM BCi naminspHi y30pu NMOAINAIOTE HAa AEKilbKa ca-
MOCTIHUX MOPQONOri4HMX TpyN: y30pH HIrTOBMX (hanaHr; ysopu ce-
pe/HiX Ta OCHOBHUX (panaHr; y30pu J0NOHb. i R

Ha HirTboBuX (ananrax nanbuis pyk nanuviapHi jidii 3aimMaiore ycio
noayuiedky. Kpai ysopy BnupaioThes B HIrOTh, @ OCHOBOK € CKiIajika
WKIpH Ha NepLIoMy 3ruHi naneus. L KiHil BupaxkeHi HaHOLIbLU YiTKO, a iX
[IOTOKH CTBOPIOKOTb CK/aJiHI Ta PI3HOMaHITHI y30pH. Haliuactiule BOHM
matoth TpH (10 95% Bunankis) abo nBa noroku jiHid. Ilepiuuii notik
nafiAgpHHX ninid (Horo Ha3sHBalOTh Hasucxum) posmillyersca 6ing micud
3’¢/IHAHHS HIrTBOBOI Ta CEpeAHbOl (haNaHr | MEPETHHAE MOMYIUEHKY Mallb-
us MapanenbHOo 3rMHanbHIN cknaaui. Jpyruii noTik naniispHUX NiHii (Ho-
ro Ha3UBAKOTb YeHMPWIbHUM), € HE Y BCIX y30paX, pO3MILLYETbCA B LIEHT-
paﬂbﬂlﬁ YACTHHI l:l()ﬁ[y].lle‘-ll{l«i I-IaSHB_ﬂETb.Cﬂ BHYTPIUHIM MallOHKOM, MOKe
maty popMy NeTi, oBay, Konia, Cripai Tolwo.

TpeTiéi NOTIK JiCTaB Ha3By OucmalbHO20 1 PO3NOYHHAETBCA Ol OA-
{OrO Kpalo MOyLUIeYKH, 0OXOMUTh BHYTPIlLIHIH MaIOHOK i 3aKiHYY€ETbCS
Ha MPOTHIEXKHOMY GoLll nogyiuedky, i Mae gopmy ayru. Tam, ae Tpu no-
TOKH ManiAsSpHUX JTHIA 3yCTPIYAOTLCA OfUH 3 OJJHUM, CTBOPIOETHCA TPH-
kyTHa (irypa, fika Ha3WBaeThCA Oeibnid, Bill CXOXKOCTI 3 rpeupkoio Oyk-
o0 (Man. 3).

Kpim TOro, MaloHOK Ha HirTboBiH (anansi nanbust pykH po3ainsA€Thes
HA CTPYKTYPHI 30HM: AMCTaNbHy, JIBY NaTepaibHy, LEHTpalbHY, MpaBy
narepanbHy, 6azuchy (man. 4).
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Maun. 4. CTpyxTypHi 30HH
Ha ananii naabuA pyKH:
| — nvcTaneHa; 2 ~ nia narepanba;
3 — HeHTpanbHa;
4 — npasa narepanbHa;
5 — bazucHa

Maa. 3. lloroxn naniaapuux ninii na
HIrTbOBIH danansi naabus pyKn:
| — nucraneHmi, 2 — LEHTPAILHHHA,
4 — DasucHMI,
3- Ae6Td — YMOBHA TOYKE CXOKEHHA
TPBOX MOTOKIR



§ 4. Kanacudikania nmaminapaux ysopis

3BepHEHHA BYEHHX /0 BMBYEHHA THIIB Y30piB Ha BHYTPIlIHiA MO
BepXHi KUCTI pyku Oyno nos’d3aHe 3 BupilieHHAM aBoX 3azaad. [lepuia
CTBOpEHHs HATYPHO-HaykoBOi knacudikauii y3opis, apyra — po3pobk:

CHCTEM pPEECTpallii 3/10YMHLIB 32 NaniUIIPHUMM Y30paMH HIrTbOBUX (as(M

naHr nanbUiB pyk. Ilepuly knacudikauiio maniaspHUX y30piB 3AiHCHMUI
yecokui Oionor 5. E. Ilypkin’e, axuii y 1828 p. po3minue y3opu
A€B’ATh THIIB.

VY nopanbumiomy knacuikauis y30piB po3BHBanacs Ta YAOCKOHAIOBa:
nacst BueHHMH Antikcom, ["ansToHoM, @opxko, Tectio, 'eHpi Ta iH. Iepu
cnpobu ynockoHameHHs Oynu ckepoBaHi Ha NoOyAoBy skomora Giibi
netanbHoi kiacudikauii. Tak, Hanpuknaa, y TepiioMy BapiaHTi Kia
cHikauii, 3anponoHoaHoMy aHriiiitem @. ['anbToHOM, nasnbLeBi y30pH
po3noaiNAnMch Ha wicTaecaT knaciB. Taka ckiagHa cUCTeMa BHUSBHUJIACK
AJIs TpaKTHKK ManonpuaatHoto. [lotpibHa Oyna wiTka i B TOl e 4ac npo:
cTa (KOpOTKa) CHCTEMa.

Jlo Takoro BapiauTy BpewTi-pewrt i npuiiuos @. [ansToH, po3:
AINMBLIK BCI BU/IH NaNbLEBUX Y30PIB HA TPH OCHOBHI THIIW: 1yra, neTis T4

3aBuTok. 113 knacudikauis 6y.na JIOTIOBHEHA aHrAIHCLKUM TONILEHCHKUM

yuHOBHMKOM E. I'eHpi, SKkMH 3anponoHyBaB PO3PI3HATH LUE OAMH THIL
cKiaaHi y30pu. TakuM 4HHOM CTBOpHIIACS LHHPOKO PO3MOBCIOMKEHA HUHI
cucrema knacudikauii [ansrona—Ienpi. 1la cucrema, noNoBHeHa eneMeH:
TaMH, 3aMO3HYEHHMH i3 CUCTEMH KIacHikauii HiMCLI,bKOI"O KPHUMIHAMICT2

Powepa, 6yna MOKJIaieHa B OCHOBY PEECTPaUiifiHOI CHCTEMH ManbLEeBHX

y3opi, npuiiHaroi B Pocii y 1906 p. V 1920 p. sona Gyna mewo su
nosmivena 1. C. CemeHOBCbKHM, | 3 A€IKHMH JAOMOBHEHHSMH BUKOPHC
TOBYEThCS B Halll 4ac.

I1. C. CemeHOBCbKHI pO3MOAiIMB BCi 1IKIPHI y30pH HAa ABi OCHOBH
rPyNu: NET/IbOBI Ta KPYroBi. 3a NPUHHATOIO B HaLUiH KpaiHi CUCTEMOIO B
naniispHi Y30pH PO3NOAINAIOTLCA HA TPU TUTM: OY208i, nemub06i Ta 3a
6UmMK06I 3 JI0[IATKOBOIO PO3DMBKOIO KOMHOIO THIY Ha PI3HOBHIHOCTI Y
BIANOBIAHOCTI 3 ocoGnuBOCTAMU 6y 08U y3opy. Cepen BCiX y30piB ayros
CKJIAJIal0Th 5% 1o BIAHOLLIEHHIO [0 IHLIMX THUIIB, 3aBUTKOBI — 30% i neT:
nboBi — 65%.

JlyroBi y30pH yTBOpIOIOThCA [JBOMa MOTOKAMM MNAMIAPHUX JIiHIH
TOMY He MaioTh Y OyIOBi MaJllOHKA AENbTH.

B nyroBux ysopax naniispHi JiHii AMCTaJIbHOrO MOTOKY pPO3MNOYH

HalOTbCA OIS OQHOrO Kpaio MOAYIIEYKH, B LEHTPaibHIW 4YaCTHHI Ma-

TIOHKa BHTHHAIOTLCA Bropy (AMCTaJIbHO) i 3aKiHUYIOTHCA HA MPOTHIIEK
HOMY Ooui. Y UEHTpasbHIA YaCTHHI MAlIOHOK Harajgye Ayry, wo i no
CyryBano MiACTaBOK A0 Takoi Ha3BM y30piB. 3aieXHO BiJl CTymeHs

Bl-'ll‘HyTOCTl JiHIH Yy L[el-lTpl MalllOHKa ﬂ.erBl yaopn I'll)lpO:i,[l]J'lS[[OTb Ha

npocmi 0yeu, cepeinHa y30py AKWX Maec 4iTKHH XapakTep Jyru, 3BepHe
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yoi BHIYKIIMM G0KOM Bropy (Mai. 5), Ta nipamioansui 0y206i y3opu, B
qkuX MAMIAPHI JiHIT B LEHTPI y30py AOCATAIOTH AyXe BEIHKOrO CTyreHs
Bﬂr]-fyToch (man. 6).

TlipamiaanbHi Ayr, B UEHTPaIbHiH YaCTHHI AKHX € Moxuii abo sep-
rukaibHI JIiHii, CXOXI Ha MiANOpKM wWAaTpa, iMEHYIOTh LUATPOBHUMM)
man.7), a SKIO 10 LUMX BEPTUKAIbHMX €JIEMEHTIiB MNpHEAHaHi Mo-
<ijli €IEMEHTH, TO TaKi Y30pH iHOAI HA3MBAIOTh SIWHKONOAIGHMMM

i@l (van. 8).

Man. 6. Hipaminansuui
Ayrosuii ysop

Maun. 5. Ipocruii
AYroBHi yiop

Man. 7. lllaTposwii
JAYTOBHii y30p

Maan. 10. HecnpasxHiii
neraLosuii yop (a1yrosuii)

Maun. 9. Hecnpagaxniii
NeT.ILOBHH y30p
(BiQHOCHTHLCA 10 AYTOBHX)

Man. 8. ﬂnunxononiﬁnnﬁ
nyroeuii ysop

3ycTpiyaloTbes AYroBi y30pH, Y CTPYKTYPI LIEHTPAIbHOT HYaCTHHH SKHUX
€ ejleMEeHTH, CreurdiuHi A1 IHWKWX THMIB Y30piB: NeTbOBUX abo 3aBUT-
KOBWX; i yr¥ 3 HEBU3HAUEHOI OYNOBOIO B LIEHTPa/IbHIA YaCTHHI MaJIIOH-
Ka. Taki y3opu BigHOCATh A0 ayrosux (man. 9, 10, 11, 12).
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)

Maua. 11. Iyroeuii yzop
(xubno-neraboBHIE)

Maun. 12. iyrosuit y3op
{(xubHo-neTALOBMIT)

Maa. 13. lpocraii
neTaLosui yiop

_ Iler1b0Bi y30pH YTBODIOIOTBCA TPHOMA MOTOKAMH MATMIISPHAX JIk
HIH: 6a3uUCHUM, YeHMPANbHUM Ta OUCMANbHUM, | MAKOTh OHY HNENbTY -
YMOBHY TOUKY 3ycTpiui TpbOX MOTOKiB. CBOIO Ha3By y30pHM Omepians
3a QOPMOIO LEHTPANLHOTrO MOTOKY, AKa Haraaye METio. Y MeTabOBM)
y30pax NiHil UEHTPATLHOrO MOTOKY PO3MOYHHAIOTHLCS 3 ONHOr0 GOK)
ManioHKa, NPAMYIOTb 10 LUEHTPY Y30pYy, Je, 3poOMBIUM NeTno, 3HOB
NMOBEPTAIOTHCA 40 TOTO K Kpaw noayiieykH (man. 13).

[letns, Aka 3HAXOAMTHLCS B CEpPEaNHI MATOHKA, HA3HBAETbCA BHYTPI
Hbot0. [leTal MaloTh ronoBKy i Hixkku netii. 1'0106K00 NETNi HA3UBAIOTE
Ay><e 3ITHYTY 4aCTHHY NaniispHoi JiHii, ska Mae GopMy MiBKONA; PeLLIT:
ABOX HaCTHH JiiHIi, AKi HAYTb B 0AMH Oik, Ha3uBalOTh Hidckamu. Bepx
TOUKA FOJIOBKH MEeTii, SKa AUTMTH FOJOBKY Ha /JIBi PiBHI YaCTHHH, HA3HBAE
TbCA gepuiunoio netni (man. 14).

Jns TOro, w06 BiAHECTH Y30p MANINAPHUX NNiHIH 10 NET/ILOBOFO THMY,
noTpibHO KepyBaTUCH TaKMMH TIpaBUNaAMH: '

1 1. V3op Gyae nernsoBUM, KOJIH B y30pi €

2 xoua 6 oaHa neTs, roNOBKA AKOT CTBOPEHA iB:

KOJIOM, @ HE 3MMTTAM JIiHiK Mia KyToM (Taki y30
pH BIAHOCATBCA [0 AYroBuMX — AuB. Maj. 10, 11),

2. Xoya 6 ofiHa rosioBKa MeTii NpoTsrol
MiBKO/IA NOBUHHA GyTH KUHCTOIO», W00 i3 308
HiWHbOro OOKY A0 Hel He NPHENHYBaNach KO-
AHA NiHisg 1 pparMeHT (MPUMHUKAHHS 10 NeTl
3 CEpelMHH NONycTHME). Y MNpPOTHIEHKHOMY
BMMAJKy TakuH y3op Oyne BigHOCHTHCS [0
AyroeHx (aus. man. 9, 12).

Y 3anexHocTi Big HaNpAMy HiXKOK neTensb
yCi NEeTAbOBI Y30pH MOAINAIOTH HA 1BA TH
NH: yIbHAPHI Ta padianbii.

PapianbHumu (Bia nar. radius — npomiHb,
HazBa MPOMEHEBOI KICTKM Mepeaniivus, ska

Bow

I

Maun. 14. /lerani nersinoBoro
y3opy:
1 — HixKkH netni, 2 — sepumna
netni, 3 — rofoBka nerii,
4 — nenwra

]
o}

3HAXOAUTHhCA Ha 0ol BENHKOro nasblis) Ha-
3UBAIOTh TAKI MET/I, 9KI CBOIMH HIXKKaMH 3Be-
pHeHi B Oik BenMkoro nanbus. Pagianeui ner-
ni 3ycTpivaThes AOCHTE piako (5% Bia 3a-
ranbHoi KinskocTi y3opiB). Ti nerni, HiXKH
AKMX 3BepHeHi B Oik Mi3HHL, Ha3WBAKOThb
yJibHapHUMHM (Bia nar. ulna — nikorb, Ha3Ba
NiKTLOBOT KiCTKM Mepeaniiyys, sKka po3rauo-
BaHa Ha JIiHIT Mi3uHUg (Man. 15).

Kpim 1poro, B 3a/1eiHOCTI Bill XapaKkTepy
OymoBM BHYTPIlIHBOI METJi, BCi METAbOBI
y30pH NOAINAIOTE HA Pi3HOBHIHOCTI: NPOCTI
netni, B AKUX TONoBKa nerii Mae ¢opmy
niBKoNa, a HDKKH WIYThb napaienbHO OJHa
oaHii (auB. man. 13); noodeiumi nemui, abo ix
e Ha3WBAIOTh 3YCTPIYHUMMU METIAMH,— TaKi
y30pH, B LEHTPi AKMX € ABi MeTai, 3BepHEHi
rOJIOBKAMH /10 LIEHTPA Y30pY, a HIKKAMH — /10
fioro nporunexuux kpais. [lpu kiacudikauii Taki y30pu BiHOCATH 10

PG
A

Mau. 15. Hanpam mixox
nerenb B pagialbHAX
T4 YILHAPHHX Y30pax

] — pajiaibHa neTns,
2 — y/IbHApHa netns

W panianshux (mMan. 16); ziewymi nemni — ue Taki y30pH, B AKMX rOl0BKa
netli onyleHa 10 OCHOBH Y30pYy, i e € JMle oHa Ae/bTa. SKuo B Ta-
A komy y30pi Oysie ABi JenbTH, TO BiH BIAHOCHTLCS 10 3aBHTKOBHX] 3QMK-
neni nemai — U€ Y30pH, i€ HDKKM TeTeNnb 3’ €IHyoThes Mk coboro. Taki
y30pH 1€ HA3WBaKOTh NETAAMH — pakeTkamu (man. 17); nonosunyami
8 ;0mni — y30pH, B AKX HDKKH OfHiel abo AeKinbKOX neTesib, fki BXOAIT
ofHa B OMHY, 3 ofgHOro Ooky 0OpHBaIOTLCH 4YM 3JIMBAIOTHCA B OAHY
(man. 18); napanenvwi nemai Ha3HBalOTH Y30pH, B AKMX € MBI aGo
Jlexinbka CMCTEM METeNib, PO3TALIOBAHWX NapajieibHO | TONOBKH AKHX

He OXOTIIOIOTL OHa oaHy. Taki y30pH IHOAI HA3WMBAKOTL TOABIAHHUMH

(man. 19).
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Maa. 16. llernnoBuii yzop
3ycTpiuHi neri

Mau. 18. llernsoBuii yiop
M0JOBHHYATA NET/IH

Maun. 17. llerasoBuii y3op
3aMKHeHa ners
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3aBHTKOBI y30pH YTBOPIOIOTHCA TPbOMa MOTOKAMH MNaniNSAPHUEY ,oro OTBOPY NETJ, TO TAKOro POy y30pH CliJl BIJHOCHTH 10 3aBHTKO-
NiHiA (6a3UCHUM, LEHTPANILHUM Ta AMCTAbHUM), MalOTh JABI i Ginblug gHX, @ HE 10 IYTOBHX 4H MPOCTHX NETIbOBHX (man. 27, 28).
HAEJbT. B oxpemy rpyny 3aBMTKOBHX Y30piB BXOAATH CKJIAAHI y30pH — Taki,

VY ¢cBOIO uyepry BoHH nlﬂpoaﬂmxmws Ha: kona (man. 20), opanu (Man. 21)g AKHX BHYTPiLIHIH Ma/IlOHOK OJAHOYACHO Ma€ KpYru Ta neTni, cnipali Ta
cnipani (man. 22); merni-cnipani (man. 23); nerni-kay6ku (man. 24)§ erni abo 6e3cHcTeMHO po3TalloBaHi nanijispHi NOTOKH (Maﬂ 29, 30).

7\ (
//k,a,,.\!__

Man. 19. [lernsosnii yiop Maa. 20. 3asuTKoBHEH Mau. 21. 3asurkoBnii
noaBiiina neras y30p — K0J10 y30p — oBaj

SNTARTNATR 72\
,—?_—i—-)&_/-\—i\' S =

=

Man. 25. 3aBuTKoBHi#H yiop Man. 26. 3asuToBHil y30p Maun. 27. 3asurkoBuii
NeTH PABIHK 3irnyTa neras. y3op

\
/_ — CRETTT, —
— s —— —— e
Mai. 22 Taniisscosiali Mk 2%, Suawiupsniiysop M OA; Sanurion i ol Maun. 28. 3asurkoBnii y3op Mau. 29, 30. Ckiaani 3aBHTKOBI Y30pH
y30p — cnipas neTis-cnipans netiaa-knybox

[Hoal TpannsilOTbCA NaiblieBi Y30pH, XapakTep OylOBM SKuUX Biapis-
neTi-paBauky (Man, 25); a TakoX 3irHyTi NeTi, rofoBKa SKKMX cnpamMod) HAeTbes BiJ y30piB, onucaHuX Buule (aHomanbHi). Cepen TakMX y30piB €
BaHA JI0 OCHOBH Y30pY | PO3MILLY€ThCA MK IBOMa AenbTamu (man. 26). neTni-knyOKH Ta 3irHyTI NeTIi, FONOBKH AKUX poaTaLuosaHi B Oesmnoce-

[Ipy BMBYEHHI Y30piB y AEAKHMX i3 HHMX, AKi CXOXKi 3 AyroBumu abo PeaHil 6IM3LKOCTI 10 Kpato y30py, i NPH He3HauHil HeAoNpoKaTUi nasb-
MPOCTUMMU NETNLOBUMH Y30PaMH, B LEHTPa/lbHIA 4aCTUHI MPOrAsaaioTey 1 3a/IMILAI0THCS Hemuoﬁpa}xeuumu [lpu upoMy 3aMmicTh OAHOrO THIY
MOYaTKOBI CTajlii 3aBUTKOBHX y30piB. Y TAaKOMY BHMajKy NOTPiOHO kedf Y30py B Cifl BHAHO iHILKHA, HanprKnaz, 3aMiCTh 3aBUTKOBOro (meti-
PyBAaTHCA TaKHM MPaBWIOM: SKILLO B LleI-ITpl y30py € yTBOpeHi oaHiecid) 1yOka) MpoOrsiacThes MeTibOBHH, 3aMiCTh 3iFHYTOT MEeTai uM oBany —
NiHi€l0, a He KIHUAMM AEKIJILKOX JiHiH, K1 31MBalOTLCA, Xoua 6 B onHE| AYrOBMH 1 T. 4. l(.nacucblkaum TaKWX y30piB NPOBOAWTLCS MO LEHTPabHIH
KOJI0, OBaj, OAMH 06epT cnipani a0 HaBiTH OAHE MiBKONO, 3BepHeHE] "ACTHHI y30py: MEPIIMA 3 HUX BIAHOCATb 10 METaboBUX (Man. 31), a apy-
CBOIM BHMYK/IMM OOKOM MpAMO 10 OCHOBH AYroBOTro y3o0py abo no sxind} " — no ayrosux (man. 32).

22 23



»i3HOMAHITHOT (h)opmMH. [HOAI MOKHA PO3AMBUTHCS KPYTOBI Y30pPH, B TOMY
ycIii 3 1BOMA JIE/IbTaMu.

[ManinspHi JiHIl HIrTHOBKX (hananr nanbuUiB HIir YTBOPIOIOTH Taki 5
xnajHi 32 cBoeto ByN0BOIO y30pH, siK i Ha manbusx pyk. [Nepesakaiors
[1eT/1bOBI | JIyTOBI y30pH, pifiie TPAansoTHCA 3aBUTKOBI y3opu. [letni B
26CONIOTHIH GU1bLIOCTI BUMAAKIB MatOTh YJIbHAPHUI HAMPAM.

JIinsiHKy NiZOLIBH, K& CTAHOBUTL COOOIO MiABHLIEHHS Gl nepioro
W peIMKOr0) Manblis, BKPUBAIOTh Y30PH Y BHFJ]SI,E[! neTenb, a iHoAi — KpyriB.

i OCHOBH JPYrOro, TPETbOro, YETBEPTOrO i M’ATOrO MablLiB Hil' 3HAX0-
N aTbCs CKIAJHI CUCTEMHM JIiHIH, BUTHYTHX y BHIIsAI netenb i ayr. Mix
nanblAMY Ha nepeiHil KiHLiBLI nyiecHa NiHii yTBOPIOIOTL CXOXKi 3 WaTpo-
puMH JYTaMH Y30pH, MPUYOMY B MEBHHX MICLIX CXO/UKEHHS IOTOKiB
iHifi CTBOPIOIOTb Pi3sHOMaHITHOI (opmu AensT. [laninspHi ninii ABOX
banHiX TPETHH MIJIOMIBM MalOTh 3A€0iIbIIOro rnonepedyHuid HanpsM. B
oKpeMHX BHMA/KAX BOHH BHIMHAIOTHCA, CTBOPIOIOYH MOAIOHICTE AYroBuX
ysopis. Jlyxe piiko, Ha 0’ATi, MOXKHA CHIOCTEPIraTH NETIIbOBI Y30pH.

TakuM YHHOM, Hauﬁmbmy LIHHICTL 714 meHTmbucaun MAalOTh BuJ,-
GuTKY MANiIAPHUX Y30PiB NEpeHbOi TPETHHH MiOLIBH | NAbUB HIr, AKi
cnin knacubikyBati gk 1yrosi (Man. 33). M2I0Th CKJIJIHY Oynosy, wo nignaerscs kiacuikauii. Ane i Ha pewri

Omxe, KiIbKICTb THINIB, BU/IIB T2 PI3HOBH/LIB Y30PiB AOCHTH 0OMesxeHgi!AOLIBY MOXHA 3YCTPITH XapakTepHl 3a CBOCIO Oyn0BOIO  AlNSHKH
a TOMy y30pH O/IHAKOBOTO THITY abo BHIy MOXYTb 3yCTpiuaTHes y p13H ginaniyiipHUX y30piB.

JO/ICH, TOMY LSl O3HaKa HE MOXe CIYXKUTH AN iHAuBiAyanizauii. Tl
BH/l Ta PI3HOBH/L Y30pY BIJIHOCATb /10 3arajibHUX O3HAK.

Ha IHIIKX 4aCTHHAX J0JIOHHOT NOBEPXHI PYKH TAKOX € NaniispHi Y3
pu. Tak, naniaspHi 1iHii Ha OCHOBHUX Ta CepeaHiX (anaHrax nanbiiis Py
PIAKO pO3MILLYIOTECS NapanenbHO CKAajkam y MikdanaHroBux 3’
HaHHAX. YacTille BOHH MaloTh HAMPAMOK MiA KyToM ab0 yTBOPIOIOTS i€
4aTKOBI CTajil lyroBUX y30piB, a iHOAI CXO3ki 3 AyramMu. Y GiibiuocTi Bi
najikiB MOTOKHM JiHiA Ha cepelHiii danausi nanbls yTBOPIOIOTH 1yri
BHITYKJIMM OOKOM, 3BEPHEHHUM [0 OCHOBHOI (hanlaHru i Ha OCHOBHIH (i
naH3i — B OiK cepeHbOT (halaHr U NasbLg.

[NaningpHi niHil neplIoro TeHapy MalOTh BWIHMHH, CXOXKi 3 NO4aTKOBH
MU CTaJisIMH AyroBux y3opiB. [lenbTh Ha uii OinsHUi Maibke HikolH
TPAMIAOTLCA. Y30p y BUMIA/I NETENb CNOCTEPIracThes PiKo, e pi
TPAMLIAIOTECA y30PpH Y BUIJIS1 OBaniB abo criipanei.

Ha rinotenapi saituacrite GysaioTh Iyroei y30pH, B TOMY 4HCITi wa
poBi ayru. TpannsiioTsesi neTaboBi y3opH, MPHHOMY MeTili MOXYTb OyT
3BEPHEHI CBOEIO BIAKPHTOI 4YacTHHOK B Oyab-sxui Oik, ane uacriwe /i
Misutus. [lopsia 3 netnamu cnocTepiraioTses pisHOMaHITHOT opmu AenbTH
Hepiako Gins netni € agi aensti. TyT Takos TPAIUIAIOTLCA | KPYroBi y30
3 1BOMA, a iHOAi # TpbOMa fensTamu. Y LiNOMY C/lia 3a3HAaUNTH, 11O y30p
Ha Wi AiASHLI CXO0XKI 3 Y30PaMH HITTbOBHUX (haslaHT NanbiiiB. '

Ha npyromy, Tpetbomy Ta uyeTBepTOMY T€Hapax Haiuactiule Tpal
NAOTLCA XapakTepHi y30pW, #Ki HaragywoTh LIATPOBI Ayrd i nem
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Mau. 31. [lerasosuii y3op Maun. 32. [Iyrosuii y3op Man. 33. ¥30p 3 anoma b=
HOW BY10BOI0 LHEHTPY —

BilHOCHTLCH 10 IYrOBHX

Hepun{o 3yCTpivalOThCA y30pH, AKi CBOEO OyN0BOK HAraayloTh Mel
NbOBUH Y30p, aie XKOJHa i3 JiHIH BHYTPILIHBOrO MalOHKA NETeNb
yTBoproe. HatuacTiue niHii BHYTPiLIHBOrO MajlOHKA 3/WBAIOTLCA Y Bep
UIMHI Nif FOCTPHM KyToM abo HayTe Bropy 1o Hirta. Taki nansuesi y3opi

§ 5. 3araapHi Ta 0CO0MHBI O3HAKH
NaniJIgpHUX y30piB

3a 4ac iCHyBaHHA NAKTHJIOCKOMIT SK PO3Aily HayKH KPUMiHATiCTHKH,
BanporoHoBaHoO OaraTo cuctem kiacudikaulii 03HaK NaniispHHUX Y30piB,
K B CBOIH OLMBILOCTI BIUTIOYAIOTH O3HAKH 3aralibHi Ta 0CoOJIHBI.
3azarenumu OyAyTh 03HAKHU, SKi XapaKTepU3yIOTh NanuIspHUH y30p B
Liomy, abo HOro okpemi (pparMeHTH, i 103BONAIOTH BiJHECTH y30p /10 TieT
200 iHwof rpynyu. Takumu 03HaKamu € 0CODIMBOCTI AHATOMIYHOT Oynosu
NANiNAPHUX Y30PiB PYK JIIOAMHH, sKi XapakTepu3yioTh iX GopMy, posmipu
T2 BiJHOCHE PO3MillleHHs Ha AOTOHHIH NOBEPXHi PyK TOWO. Y NaKTHAOC-
KOMii 0 3araibHUX O3HaK ManigpHUX Y30PIB BIAHOCATH: THII, BU i pi3-
HOBU/IHICTL MaminspHOro y3opy; 0co0IMBOCTI OYI0BM LEHTpaabHOI Yac-
THHH y30py; NOJOXEHHA LEHTPY BiAHOCHO AenbTy; OyA0Ba AE/IbTH Ta MO-
OKEHHA AenbT Biﬂ.HOCHO OfHa OJIHOT; cl:opma Ta C’l‘yniHh KPHBH3HH
AyronoaibHux niui, ski YTBOPIOIOTh MOTIK: WKMPHHA MOTOKIB i rycrora
O3MilLIeHHs NaniISPHUX JIHIA B HUX; CTYNiHb penbedHOT BUpasHOCTi na-
N1pHOro y30py.

. Herani naninspuux y30p15 € eneMeHTamMu Gy10BM KOIKHOTO y30pY, AKi .
BUpisusioTs y30p (0cobamBo Horo cain) Bij yeskoro iHworo penbedy ta
Horo sinoGpakeHHs.
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6. Ocmpigeys. TlaninspHa NiHis po3raay>KyeTbCs Ha ABi KOPOTKI JiHiT,
ki Ha BIACTaHi He OUbll K 3 MM 3HOBY 3/MBalOThCS B OAHYy (Man. 37).
fxu10 U BiacTaHb Ginbuia 3a 3 MM, BiAMiyalOTh JBi camocCTiiHI nerani —
pO3TATYIKEHHS! Ta JITTA JiHiH.

7. I'ayoxk. TlaninspHa niHis po3rany>KyeTbes — Bill HET BIAXOIWTL KO-
OTKHH BIIPOCTOK OBXKHHOIO He Oinblue sk 3 MM i obpuBaeThes, He npy-
¢IHYIOUHCh J10 CycCiaHboi NiHil (Man. 38). SIkuio o6puBOK OBuIHEA HiXK
3 MM, Bi[I3Ha4alOTb OBi CaMOCTIMHI aeTani — pOSramyKeHHs JiHii i
sakiH4€HHA (abo 3nuTT4 NiHiT Ta 1T noyaToK).

8. @Ppazmenm naninapnoi ninit (kopomxa ninis). Mix naniispHUMu
7iHIAMH PO3MIIILYETbCA, HE MPHEHYIOUHUED 10 HUX, KOPOTKA JIiHis JOBXKH-
Hoto He Oinblue sk 3 mm (man. 39). Skio noskuHa obpuBka Ginblua 3a
3 MM, BLAMIYAIOTH ABI CAMOCTIHHI AeTasli — MOMaTOK i 3aKIHYEHHs JIiHIT.

9. Kpanxa. Jlyxe kopoTkuii 0OPHBOK MK BOMA NANUIAPHHUMHU JiHIAMH.
JlopKMHA HOro He MOBWHHA NEPEBHLILYBATH MIBTOPH WHMPKHU (Man. 39). Y
NpOTHIEKHOMY BHNA/KY A€Talb C/ijl BIAHECTH 10 OOPUBKY NanuIspHOI JIiHIT.
10. 3ycmpiune nonosicenna naninaprux niniu (man. 40).
| 1. Bueun naninapuoi ninii (man. 41).

12. Po3pug naninaproi nixii (man. 42).

Ioenmuchixayiinumu o3HaKaMM y30piB ManiispHUX JiHIA BUCTYMAIOT]
moponoriudi  ocobnMBocT, AKi HasuBalOTL JeTansmu OynaoBH nanj
nspHEX y30piB (ocobnusocti ix OyA0BH, posralyBaHHs Ta B3aEMOPO3TE
LIyBaHHS). 32 OCHOBY pO3pi3HEHHA OCOOIMBUX O3HAK NPUAMAKOTHL Pi3H
kpurepii. Tak, Bimomud kpuminanict I'. JI. I'paHoBchkui BBaXae, L
NaniAPHOIO JIHIEKO Ci BBAXATH GparMeHT, NoBKHHA AKOro Ginbiua 3
3 mm. IHiuit Buenuit, I1. T'. Opioe, NponoHyBaeR B SKOCTiI KPUTEPIO BHKQ
PMCTOBYBATH Bi/IPi30K J0BXHHOI 2 MM. Kputepiii, 3anponoHoBaH|
. JI. TpaHOBCHKMM, 3HAMILOB LIMPOKE BH3HAHHA Y EKCMEPTIB-KPUMIiHa
JicTiB. 3riHO 3 UMM KPHTEpIEM, 0COOMUGE O3HAKU RANIIADHUX Y30pie O)
6aI0Mb MAKUMU: '

1. Ilouamox naningpwoi Ainii. Bu3Ha4aeTbes B NOTOL 38 FOAMHHUKOB
CTPiNKOI0, 371iBa Hanpaso abo 3ropH AoHu3y. IlaniisgpHa NiHigs pO3NOYHH
ThCA B MOTOL | MOYATOK 11 HE NPUEAHYETHCS A0 CYCIAHIX JiHIH; NPH LbOM
MPOMIXOK MiX JIiHIAMHK cti Biapi3HATH BiA nopu. Cama naninspHa JiiHi
CTBOpEHA B NMOTOL, NOBHHHA OyTH B y30pi J0BWIOKO 32 3 MM (Mall. 34).

2. 3axinuenna naninapuoi ninii. Bu3HayaeTbcA 3a rOJMHHUKOBOK
CTPUJIKOIO, MPH LbOMY ManijisipHa JiHig 3aKiHYYETbCA B NOTOL, HE JOTOP
KYFOUHCH CyCiaAHIX NiHiA (man. 34). ;

3. Poseanyscenna ninii. Onna 3 maniisspHUX JIHIA y MOTOLI posraiy

XKYeTbCS Ha ABi JiHil, NpU LBOMY Ha JNSHL{ PO3ralyKeHHs HEmae Mg _o_ "——}

pepeu. OOWABI onepxkKaHi B pe3y/bTaTi po3rany>KeHHs JiiHii NOBHHHI O

B y30pi J0BIIKMH 3a 3 MM. PosranyxxeHHs ayxe piako OyBae noTpidHH]
Mau. 37. levans Gynosn Man. 38. [lerans 6ynosn  Man. 39. lerani 6yaosu yzopy:

KOJIM OJIHA JIiHIf po3rany»KyeTbca Ha TpH (man. 35).
4. 3numms ainitl. JBi naninspHi NiHil B NOTOLI 31MBAaIOTLCS B Of

naning pHOro ysopy — Y30pY — rauox | — kpanka, 2 — xopoTka niHig

OcTpiBelh (pparment) .

O6uaBi niHii, SKi 3NKWIKCs, NOBUHHI OyTH 10BLIMMH 32 3 MM. [HOAI 3nM
= A et S L —
-——-’;—_

)
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BUHHA OyTH He OUIbIOO 32 3 MM (Man. 36). SIKiIO BiAPOCTOK AOBLUHA, T
BiZIMIUAIOTH JIBi CAMOCTIHI IeTani — po3rajly)KeHHs Ta 3/IUTTA JiHil.

OyBae NOTPilHUM, KOIM B OJIHY JIIHIIO 3’ €HYIOTLCS Opa3y TPH Naniisp
S —

Niwiil (Man. 35).

5. Micmox. Bin oasiel mamiJspHOi NiHii BiAragyxyeTbcs KOPOTH

NiHis | NPUEIHYETHCS JI0 CyCiaHbOI. J[OBXMHA BiAPOCTKA Y Bi3ePYHKY Mé
Sy, A i
S m—

———
—

|

— T ==

s
Maun. 34. O[:trﬁ.lmsi osnaku  Maa. 35. [letani Gynosu nani-  ngo o 36 Merans oynosill .
OyaoBH nan mupuu.ramyanpy: JIAPHOTO y‘mp.y: o naniApHOro yiopy = 34;3 :0: ,.EleTam._ﬁyunnH Man. fll. ,l]\er:m:.t GynoBH o Maun. 42. Jlerans
! — no4arok niuii, / — PO3ralyKEHHA NaninapHof i- SRR nn.ll) —3ycTpiune Y30PY — BHIHH YAOBH Y30pY — po3pHB
2 — 3akiHYCHHA NTIHIT HiT; 2 — 310TTA NaninApHUX MiHIH VIOWREHHH JHiHIH NaniiapHoi Jinil niwii
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PESFSS e 13. Sk ocobnuBi 03HaKH BHKOPHCTOBYIOR
1 iy TAKOXK 0CODNMBOCTI monkux Ainil: 1X HasgBHICY
e mme=www A BINOBIIHIH ANAHUI Y30py, NOBXKMHA NiHi|
PO3MIlLEHHS TOYOK 3MIHH WIWPHHH TOHKH

Sm— g iHii, 8 TAKOXK PO3MILIEHHA TOHKMX NiHiH Bi)
O N S 0110 naNinSPHAX TiHIA 3BUYATHOT WMPHHM ]
CmSSSSMMS= ix netaneit (man. 42).
2'__— 14. Daexcopni ninii. 1X peKOMEHAYIOTH B
= KODHCTOBYBATM SK ODICHTOBHi Ta JOMOMIX
_-‘r;. e R inenTudikauii 3a neranamu Oynoe
nanijisipHUX Y30piB. -

Man. 43, lerani Gynonu I5. Bini ninii: npibni cknankw, Lo Bio6p
ysopy: XKAKOTCS B CIAAX ManinspHUX y3opis. banssk

] - 1ouxa nivis; 2 — pybews  80% OLIMX NIHIA 30epiraioThes N0Bro, He 3M
HIOIOYM pO3MIpiB Ta (JOPMH, a B pellTi BUNaak

TaKi NiHil APOTArOM OJIHOrO — ABOX MICSLIB MOXYThb 3’ABUTHCS 200 3HM
HYTH, 3MIHHTH po3Mipu Ta (opmy. BHacnigok HectidikocTi 6ini ninii Bl
KOPHCTOBYIOTb JIMLIE B IKOCTI IOMOMDKHHMX ineHTH}IKaUiiiHUX O3HAK.

16. Pyoyi (wupamu). Po3mipu i MicLe3HaXOmKeHHs pyOLLiB po3risaaK
TbCS B aKTHAOCKONIT gk ineHTH(iKaLifiHi o3Haku. Binobpaxkenus pyoul
y chifiax [03BOJsE€ BHMPILYBaTH iAeHTHU(IKaLiHHI 3aBAaHHA HAaBITh TOJ
KO/ NaniisgpHi JiHIT He MAOTh 10CTaTHLOI ineHTUdiKkaLiitHOT iHdopma
abo HaBiTh He BinoOpa3uIucs B ciinax.

Jlo ocobnuBux O3HaK naniIspHHX Y30piB BiJAHOCATL MAaTOJIOriHl
3MIHH LWIKIPHOrO MOKPHBY, SIKi BUHHKIIM BHACHIOK TPaBM: MOTOBLUEHE
KiHLIB NaniigspHUX JiHiA Ha KpasX pyOUiB, OCOBIMBOCTI 30H, MeX yil
JOKEHb, BUCTYNH Ta NMOrAMG/IEHHs pi3HOMaHITHOI dopmu (man. 43). Hal
UIHHIIIHMH 3 LHX O3HAK € TI, AKI pLAKO 3YCTPIHaKOThLCA.

Omxe. OQHOTHIHI Y30pH PO3PI3HAIOTHLCA MK CODOIO HasBHICTIO, Xap
KTEPOM Ta B3a€MOPO3MIlLEHHAM JpPiOHMX ocobnuBocTel, a Tomy Af
BCTAHOBJIEHHS OCOOM MpUAATHI JMLIe Ti CigM, B SKMX BiA0Opasuu
0COOMMBOCTI NaniIApHUX y30piB — Aetani ix Gyaosu abo iHwi ocobu
03HaKH.

I'nasa 2
METOIH BHABJEHHSA TA ®IKCAIII CJIAIB PYK

§ 1. Buau caingis pyk

V pesyJibTari B3aeMOJil 3/104HHLA 3 00’ €KTaMK MaTepiajibHOro cepesio-
prilld MiCU NOAIT 3aAMIAIOTLCS PISHOMAHITHI CHIAM, HaluacTiwe ue
cnian pyK. Busisnenns, dikcauis Ta BUIly4eHHs CIILIB PYK 3 METOIO iX BH-
KOPUCTAHHS 1Sl PO3LUYKY 3OYMHLIB Ta PO3C/IiAyBaHHS 3/I04MHIB — BaX-
MBE 3aBJAHHs CreuialicTa-KpuMiHasicTa mifl 4ac Orisay Micud moaii i
npoBeAeHHI ekcriepTus. KpuMiHaiicTuuHe 3Ha4eHHs CIIAIB PYK MOJArae B
TOMY, 110 3a IX JONOMOroK MOXKHa 3’CyBaTH pi3Hi 0OCTaBUHM CnpasH —
3a PO3MIpaMH CHiy NaniiipHOro y3opy, WHPHHOK NanuigpHUX JiHiA Ta
BiICTAHHIO MK HMMH BCTAQHOBJIFOIOTH CTaTh Ta BiK OCOOM, 332 B3aEMHUM
pO3MILLIEHHAM CIIAIB Ha CINOCTIPHHMAIOYIN NOBEPXHI BH3HAYAIOTH Me-
XaHi3M TX YTBOPEHHS, PyKY Ta najeub, SKUMH BOHH OYJIH yTBOpPEHI.

Ajle OCHOBHE 3HAYEHHS CIi/liB PYK Y TOMY, L1l0 BOHH LIIHPOKO BUKOPH-
CTOBYIOThCS A/ KpuMiHanicTuuHol igenTudikauii. Bnacrusocti naninsp-
HUX Y30PiB — IHAMBIAYaJlbHICTh, CTANICTL Ta BIJHOBJIIOBAHICTb — poOIATL
ix HaMOUIbL WiHHKMMU 00’ekTamy KpHMiHalicTH4HO! ineHTuikauil. Sk
lijenTrdikytoui 00’€KTH HalW4acTille BUCTYNAlOTh C/iAW NajbliB pykK, Of-
Hak ineHTUdiKyBaTH ocoby MOXKHa TaKoX 3a CliiaMH J0J0Hb PyK Ta Cii-
JlaMi CTYTHIB.

Cnigy pyk Ha Micli MPMroAu 3ajHiNaloThcs Habararo vacriule, Hix
iHwi cnigy. BoHn MoxyTh OyTH BHSBNEHHWMH HA PI3HOMAaHITHHX MOBEPX-
HAX MPeAMETIB, IKMX TOpKaBca 3nounHelb. Haliuacrilwe ue BiauuHeHi abo
3/1amMaHi 37I0YMHLIEM BikKHa, ABEpi, BIKOHHI YW JBEPHI py4kH, 00B’S3KH,
pamu, CKIOo, MiaBikOoHHsA, MeOmi Towo. ChniaM pyk MOXYTb 3aULIATHCS |
Ha TUX MpeaMeTax, fKi 3/I0UMHelp nepemiliap. HAkilo 3M04YHHELL BMUKaB
ab0 BUMHKaB €IEKTPUYHE OCBITIEHHS, CJIIAW HOTO PYK MOXKHA BUABUTH Ha
eNIeKTPUYHUX JlaMIoykax, BuMukadax. ITin yac ornaay asromobing ciigu
PYK 3HaxoAsTh Ha KepMi, ABepuUsATaX, iX CKJi Ta py4Kax, BITpOBOMY CIUIi,
Ha IHLIMX MpeAMeTax Ta AeTaisX.

Y npaktuui poGOTH MPABOOXOPOHHHX OpPraHiB CliAM ManingpHUX
Y30piB TpannsioThCs Ha PI3HOMAHITHUX [peaMeTax, NPHHOMM 3HAXO-
JokeHHs, dikcauil Ta NOCHiKEHHS SKHX BH3Ha4arOThes OaratbMa YMHHM-
Kamu: cTpyKTypOIO Ta KOJIbOPOM NMOBEPXHi 00°€KTIB, KUIBKICTIO Ta AKICTIO
PEYOBHHH, KA YTBOPIOE CNIJIK, PO3MOAUIEHHAM il HA MOBEPXHI LIKIpH Ta
0COBNMBOCTAMM CJliI0YTBOPEHHS.

_ M toro, wo6 oBonopiTé npuiioMamu Ta 3aco0amMu  BHABICHHS,
bikcauii a gocnimkenus cinis, NoTPiOHO PO3yMITH HE TINbKU FOPUAHYHY
CYTh ABML, B pe3ynbTaTi SKHX BHHHKAKOTH CIIJM, ale i iX npHpoAHUYO-
HaykoBy ocHOBY.
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Cain hopmyeThes B pe3ynbTaTi B3aEMOZIT BIACTUBOCTEH yTBOPIOIOHO-
ro T4 CIIPUHMAKOUYOro 00’ €KTiB, i IPYHTOBHO 3al€XUTh BiJl YMOB CJIIOBOTO
ontakty. Hanpuknan, dopma ta posmipu caify nanbus pyku Harato B
_ yoMY 3ajIeKaTh BIJl TBEPAOCTI Ta CTPYKTYPH CrpHiimaiouoro ob’exkry —
3HaueHoro ciiay. Mexauika (opmyBaHHs Cllifly Taka, wo obunsa B3a@ onHOi 3ama3k. IHoAI cnin BinoGpaxae o3Haku, sKi He BiMOBiAAOTH
MOA1ito4i 06 €KTH TEOPETHYHO | HEPIAKO NPaKTHYHO OTPUMYIOTb 3MIHE acTHBOCTAM 00’€KTiB, 110 GepyTh yuacts y ciigoyrsopenni. xepeno
(cnigu). IMpu upomy i3-3a Pi3HUX (QIBMYHKX Ta IHIIMX BIACTUBOCTEH /I X O3HAK HEOOXINHO WYKATH y ABMILAX, AKI CYNPOBOLKYIOTH CJliI0YTBO-
OJHOro Oﬁ’CKTy Ha HIIWH 6}(Ba€ Oinb1I 3HAYHOK 'l:a MOMITHOHO. \ peHHﬂ (Hﬂl’lpH[Ula}l, Tep]uqua nis nig yac YTBOpEHHS cninis PYK Ha J'[bOﬂ.y).

O6’ekTr c1ioyTBOpEHHS HEOOXIAHO NIAPO3ALIATH Ha ymeopiolodi W™ Jlns dopmyBaHHs clifiB HeoOXiaHO, W06 MoAis NPUroaM npusena y
CnpulMaioyi He 3a MEXaHi3MOM CJT1JIOYTBOPEHHS, MPOCTILUE Ta TOYHILIC T ;ae MO0 YTBOPIOKOUHEA Ta CripHiiMatounii 06’ ektH, To6To o6 6yB 06Y-
BM3HAYaTH 11010 KoxkHoro ciigy. lpu ubomy 3aexau i 6e3 0coOnvBHE, opeHuMii cinoBHil KoHTakT. UiTke BinoBpakeHHs O3HAK MOXJIMBE NpuU
TPY/AHOLUIB MOJKHA BCTAHOBMTH O0’€KT, HA AKOMY pO3TalOBaHWH NaHW#GesnocepeHbOMy JOTOPKaHHi 06 ekTiB. JingHku 00 ekTiB, ski JOTOpKa-
CAiM, | BUALTMTH TaKUM 4MHOM OG’€KT, sikuii yTBOpHB ciia. Kpim Toroglorocs, Ha3uBaloTh KOHTakTylounMMH. [lis 0aHOro 06’eKTy Ha iHWMii rpyH-
Bi/JHOLIGHHI LJIOT rpyNH C/TiAIB € Hanepe/ BU3HAueHi yTBOpIotoUi 06’ ekt Ty€TbCS HA TOMY, IO CJiIOYTBOPIOIOUMH 00’ €KT BHOCHTDb 3MIHH y CMIpHii-
AKi MpakTHYHO HocisMM cniniB He Oysatoth. [lepenycim ue crocyeTb@@yaiounii abo 3axuulae AiNsSHKY MOBEpXHI crnpuiiMalouoro o6’ekra Bij
naniaspHUX y30piB Ha pyKax i HOrax, siKi 3aBKAM € 00°eKTaMH, ki yTB@yiy, MPH LbOMY iHLUIHIA CIiZ0YTBOPIOOUMI 06’€KT 3MiHIOE MOBEPXHIO
PHOIOTH CIIIAH. . _ Ml4aBKOJI0 3axuLlIeHol AinsHku. Takuii cnoci® dopmyBaHHs cainiB Ha3uBa-

MMonin cnigis Ha CTBOPIOKOYI Ta CTIpHIMAKOUI BU3HAYAETLCA CMIBBUR L nepubepitinum Ha BIAMiHy Bif nepuioro cnocoby — 1okaibHo20, Npu
HOLUEHHAM iX (i3MYHKMX Ta iHIWIKX BNACTUBOCTEH, SKi BUABISIOTHCA B MlqcoMy 3MIHM JIOKANi3ylOTbCS Ha AiNAHLI KOHTakTyBawHsa. Cirinu nepw-
HUX KOHKPETHMX yMOBax ciifoyrsopeuHs. Tak, mns gopmysanus o6’ pepifinol Ail pifiko 3yCTPiuarOThCA Ha MICLAX 37104UHIB i mie piawe Oysa-
HHX CJiZliB TBEPAICTL CNIpUHMAalOHOro 06’ exTa He NMOBHHHA NEepeBULIYBallioTs 06’ €KTaMM AAKTHIOCKOMIYHOT ekcriepTusu. [Ipuknanom Takoro criny
TBEPAOCTi CTBOPIOIOUOTO, TIbKH B LbOMY BHIMA/Ky BMCTYNaioyl 4acTHHmoxke OyTH BHCHIMAHHA MaTepialy, SKMM 3aloBHEHI CTiHKH ceiida, Ha py-
YTBOPIOKOYOro 00’ €KTa, MOXKYTb MiJIaTH ned)opyam'f cnpuﬁmaquuﬁ. Ky, B pe3yJbTaTi 4oro Ha 00°€KTi YTBOPIOETHCS KOHTYP JOJIOH.

[ToHATTS peuoBMHM CAiny NOBUHHO BYTH BIOKpEMIICHE BiJ NOHAT s yrBopents cninis nepudepiitnoi nii He 060B’s3k0BMII Gesnoce-
PEHOBMHM CNPHIMaIOUOro o0’ ekTa. PeyosuHa ciisy Moxe OyTv TBepAOMpenHil KOHTakT 06 €KTiB, ski GepyTh yuacTs y CiifoyTBOpeHHi, aie Bij-
abo pifKoo i CKIaaaTHEs 3 Pi3HUX 33 BEJHYHHOIO HacTOK. BuBueHHs BMiCYTHICTL TaKOro KOHTAKTY 3aBy/IM HEraTMBHO BIAOMBAETHCS HA YITKOCT
CTHBOCTEN PEYOBHHHM CJTiLy Ma€e BEJIMKE TPAcOo/IOriuHe 3HaueHHs: BOHA BilfcnifiB.
3Haya€ aeKBaTHICTb Ta MOMNJIMBICTH BifIOOpaXeHHs O3HaK y cnijax. | [1pu cninoBomy koHTakTi 06’ ekTH nignaroTees (GisHuHii, XimMidHili abo
YOBMHA CJIily MOXKE CKJIaJaTHCS 3 PEUOBHHM CAMOro CilifoyTBOPIOWYOMbGIonoriunii aii. DisHuHa Ais HOCHTb MeXaHiuHWi abo TenoBMi xapak-
06’€ekTa, CyMmilli LMX peuoBMH abo PeYOBHHH, AKA BUIAAKOBO MOTPANMlTep: itk yTBOPIOIOTLCS B PE3yNbTaTi BIAMiHHOCTEN MEXaHIYHUX BIIACTH-
Ha TIOBEPXHIO OJHOro 3 00’eKTiB, AKi OepyTh yuyacTb y npoueci cilf@Bsocreii M TeMMNepaTypH B3aemoiitouux o6’ekris. Mexaniuna Ta Tennosa
yTBOpeHHs. B ocTaHHbOMY BMNA[Ky PE4OBHHA 3a MOXOKEHHAM MOMERNS Hepinko cymimaioTbes. Tak, CBiUKa, ska 3aTHCHYTA B PyLli, OJHOYACHO
He OyTH 38°53aHOIO 3 PO3C/IilyBaHHM 3JI04YHHOM. ) TVIAEThCS TEPMIYHIA | MeXaHiuHil Aii — BoHa po3m’skiuyeTses i aedop-

Bupuatoun mexaHism GopMyBaHHA CiliniB Maniisgphux y3opis, He MBMYEThCs. TIpu 1boMy TepMiuna 1is cTBOpIoe ymoBH Ans aedopmallii B pe-
KHa po3rnaaati oiuH 06’ekT (cnpuiimalouni) sk akTMBHWIA, BU3HA4ASY/1bTaTi Mexaniunol Ail. CyTo TepMiuHa /1is MOXKE BUIJIMKATH JIHLIE CAiau
HUi, a iHWi (cnpuiiMaloumii Ta PEUOBHMHY CIily) K MacHBHI, HEHTpalb OlevHﬂ a00 naasneHHs crnpuiimatouoro o6’ ekra, SKi, AK MpaBuiIo, MarwTh
Ha 0co6aMBOCTI Cllily BIIMBAIOTH BAACTHBOCTI BCix 00’ ekriB. Tak, ocoOMEBKPaii mane inentudikauiiine 3HaueHHS.

BOCTI CJlifly Masiblisi PyKH 3a/ie/KaTh HE TUIbKH BiJl BUCOTH, (OpMHU Ta Ml BinoGpaxenns B pesynbrati ximiuHoT aii PIAKO 3yCTpiHaeTLCA Ha Mpak-
JKHOCTI NaninspHUX NiHil wKipy, ane # Bin BracTusocTel cnpuiiMaioHOTHLUI, oCKinbky XiMiYHO AKTWBHI PEHOBMHM, K NPABMIO, i30MI0KOTH BiA
06’eKTa: BIACTHBOCTI CrpUiiMaT¥ pevyoBUHY ciiay, 3abapeaioBatu € '"H""X 00’€eKTiB, BOHH BiJHOCHO PiAKO CTAlOTh 3HAPANNAM 3/OYHHY UM
(npu cigax — BiAwapyBaHHsX), Npuaasatd Homy 06’emuy dopmy (I 06°ckrom 3n0unHHUX nocaranb. CainaMu XiMiuHo Aii €, HaNpUKIIaza, Ko-
BAaBieHux cnifax). CnpuiiMaroumii 06’eKT Ta pevoBHHa Cllifly BU3HAYAIGRYO3!A MeTany B pesybTati BiaKIaaaHHs NOTOXKHPOBOT PEHOBUHM naniasp-
HE TiMbKM MOMUIMBICTb C/IJOYTBOPEHHS, ane i xapakTep nepenaui o3Hl"MX y3opig pyk.

(KpYNHiCTh MWy BIUIMBAE HA YITKICTh BUAMMHUX y cAlial aetanei Oy g IOM Bi0NIOri4HOT Aii € 3MiHA KONbOPY TKAHMHH B PE3yJIbTaTi FHHT-
NaniiApHOro y30py), MOXJIMBICTD IX CMIOTBOPEHHS, KOJIP C1LY TOLLO. KpoB’aHoro crimy naningpHoro ysopy abo ais MikpoopraHismis y no-
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VY dopmysanHi cniny GepyTh yuacTh uionalimenie asa 00’€
CNOYTBOPIOIOYHH Ta cnpuiMalOYui, a HaWYacTille TpU — C/IA0Y TBODK
04K, cripuiiMalourii Ta pedoBuHa cilifty. [ToHATTS Clil0yTBOPIOKOYOro
c/ligocnpuiimMarodoro 00’ eKTa 3aBi/H KOHKPETHE M0 BIAHOWIEHHIO 110 Bj
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cAIAIB — CiaM nanbuis, 3a0pyaHeHUX MUIOM Ta kpoB’to. Skuo naneus
npUTHCHYTH J10 TOHKOTO LIApy MUY, SKach HOro YacTHHA MPHIMMAE 10
nanUIIPHUX JIHIA 1 KOJIM MM MAaIbLEM JOTOPKYIOTHCS 10 BiILHOI Bil nu-
ny MOBEPXHI, ONEPIKYIOTH MANBLEBHI CAifl, KKK B CIIPUATINBUX YMOBax
nOBHICTIO MIAAETHCA iAeHTHdIKALIT | MOXKe OYTH HACTINbLKM YITKUM, LIO
3a HAM MOXKHA OpaTW [OBIAKM 3a KpUMiHATICTUYHUMK OONikamu. Ana-
NOTTYHO MOXKE YTBOPUTHCA CJliji Najiblif, 3a0py/IHEHOro iHIIOK peuoBH-
HOKO, Hanpuiuiaz, ¢apbolo, HopHUIOM, caxelo, GOPOUIHOM, BanmHOM
KpEHIOK0, TYaNleTHOIO MyApOIO, MACTHIIOM, NESKMMH BHAAMHU MaTepiaJ'lil;
151 3aNI0BHEHHSI ceiidiB Tolwo.

KpoB’sHi ciign nanbuis, SK NpaBWIO, MEHLI YiTKi i MEHII NpHAaTHi
pid imentudikauii. 3suyaiiHo nepii cnign G6yBalOTh HEHITKMMH BHACIi-
0K HAIUHILKY (Gapbyrouoi pevoBUHH, aje SKILO OAMH i TOH e najeip
3a1MLLIAE IEKINbKa BIAGUTKIB MiAPAK, OCTaHHI 3 HUX MOKYTb GyTH npuaar-
HAMM 1A ineHTHIKauiT.

Jfan.:enn_'mumu Ha3UBAIOThH CiaH, HeBUAMMI HEO30pOEHUM OKOM, a Ta-
KO YCI CHIJIK, AKI B AKIACH MIpi BUAMMI, ane MiafaloThes HaNEKHOMY
AOCNIIKEHHIO TUTbKHW micns nposenenus. Taki cnigu nansuis pyk 3anu-
IAKOTBCA HA MPEAMETax, 10 AKHX J0TOPKYBANUCh NaIbLIMHU, BiJl HEBEIH-
Kkoi KiIbKOCTI KMpY, NOTy Ta Gpydy Ha namiispHUX TiHIIX KiHLIBOK
nanbLiB.

JlaTeHTHI cniaM HaWYacTile 3HAXOAATH Ha NpeMeTax 3 NoaipOBaHOID
abo MIajKolO MOBEPXHEI0 Ta HA Mamnepi, ajle fp CIPUATAMBHX YMOBAaX
BOHW BHABIAIOTLCA TaKOXK HAa IHOPCTKIH TMOBEpXHi, HaKpoOXmaneHiit
OiiM3HI TOLLO.

Uosepxuea: CJIAM PYK MOXYTb OyTH TakoK y BHINIfAI CHigiB 6i0-
WapyEanHs. Bonu, sk npasuno, saivaloThes Ha rnajKiil  NOBEpXHi
BKPHTIH HE3HAYHWM, IOCHTb TOHKMM LUAPOM AKOI-HEOY/1b CTOPOHHBOT pe:
HOBHHH, HAMPHKAAZ, My, caxi, GapOu. [JoTOpKyIOUHCh 10 TaKUX Mpes-
METIB, pyKa 3HIMaE 3 HHX YaCTKH CTOPOHHBOI PEUOBMHH, OrOJIOIOUM MO-
BEpXHIO camoro npeamera. [Ipu uboMy rpebeni manissgpHux nixiid, gorop-
KYIOUMCL MOBEpPXHI MPEAMETa, 3HIMAOThb 3 HBOIC YAaCTKM CTOPOHHBOI
PEHOBHHM, TOAI SIK GOPO3EHKH Y30pY HE BXO/ATh, Y KOHTAKT 3 MOBEPXHEIO
NPeAMETIB, 1 y BIANOBIAHMX iM MICLAX YaCTKW CTOPOHHBLOI PEUOBHHH
zgﬁpwalomcm Y pesyabTari Takoro BifjiapyBaHHs Ha NOBEPXHi NpeaMera
mxi(;a}_ombm BinOOpaxeHHs penbedy pyku, B TOMY 4uci i Mikpopenbedy
x ﬂictuo B MpOLEC C/AOYTBOPEHHA BTATHYTI BHYTPIlIHI YaCTHHU

PHliMaio4oro 06’ekTa Ta i3-3a MOPYLICHHS iX 34EIIEHHA i B3ACMHOrO
20?:hijleHHﬂ MiIAETbCS  HEOBOPOTHHUM 3Mi}_r£m (opma cripuitmaroyoro
e (aﬁ B Pe3yJIbTATi ggnuumoso_l"ﬂecbop[uquuquﬂuexamqﬂiﬁ i, 1naB-
e ”g; Te%no_am‘ Aii Ta KOpO3ii NpH XiMiuHiM Aii) yTBOpIOOTLCA 60a6-
L ap{%oaal'-mxa:g C/AIAM MOXKYTh yTBOpHTHCS Ha (apbi Ha cBixo-
e . MOBEPXHSAX, HA KJICI0 KOHBEPTIB Ta MOLITOBUX MapKax; Ha

, K1 JIEFTKO PO3TOIUIIOIOTECA YU poOndIThCa M IKUMM, KOMH 1X

TOKMPOBIH PEUOBHHI, SiKa MOXeE 3MIHWTH KOIIp MOBEPXHi YH 3HHLILHT)
GIMCK METaly B MiClli KOHTaKTY.
3a3HAYMMO, 11O MEXaHi3M YTBOPEHHS ciiais GionoriuHoi Al HacTpas]
HOCUThL XiMIuHUH Xapakrep, ajie NPUYHHU npouecis, WO BiAOyBalOThE
npu 1boMy — ykcTo Gionoriuni (npod. M. B. CanreBCbKH).

Cniav, yTBOpeHi B pesynbTaTi XiMiuHoi, GiomoriuHof abo umcy
TepMiuHOI Ail Ay’ke PiAKO 3yCTPiuatOTLCA B MPAKTHL, I MOJKJIMBOCTI |
NOCIiKeHHs BKpail 0OMexeHi BHAC/IIOK HEYITKOrO BiloOPaKeHHs B HE
o3HaK 00’€eKTiB.

CWIH MOJIEKYJISPHOTO 34ErUICHHS Ta iHII BHYTPILUHI CHIH KOXHOIY
Tina YMHATH OMIp OYJb-AKWM 30BHIMIHIM JisM, WO NOPYWYIOTh ad
3MIHIOIOTH (HOpPMY MOBEPXHi, BHyTpiluHi0 OyaoBy Ta iHLII BIACTUBOCH
uboro Tina. Ilpu B3aeMoii BisHUHMX Tif, OHE 3 AKHX € CHIAOYTBOP!
JOUMM, A iHlIE — CIpUHAMAaouMM 06’ €KTOM, CBOT BIACTMBOCTI B HE3MIk
HOMY BMIJIsii 36epiratoTh 06’ €KTH, BHYTPILUHI CHJIH AKHX € NEPEBAXKAIL
ynmu. Tak, MExaHiuHi BIACTUBOCTI WIKIPH Maiblid PYKW, Hanpukia,.
BJIACTHMBICTb OMOPY 30BHilIHIM AT, Gyne BHLIE BiANOBIAHUX BJACTHBOCTE
MIacTUAIHY, TOMY MPH KOHTaKTyBaHHI A€(OPMYEThCS came niacTuiig
cripuiiMarouyn NaninspHui pensed WKipH. !

SIkuio 06’ ekt 36epirae Bei BRACTUBOCTI, ki Oy,1M BTATHYTI Y C/iJ0BH
KOHTAKT, TOOTO HOro BNACTHBOCTI Gy/yTh OUIbII CTIHKHMH, HK BiANOBI]
Hi BIACTMBOCTI iHIIOrO 00’€KTa, TO OCTAHHIH cTae HOCiEM BiloOpaeHH
BJACTMBOCTEH mepiioro o0’ ekra.

Konu TBEPICTh CrpuiiMaiouoro 06’ exTa NepeBullye TBEPAICTb YTBE
pIOIOYOro, MOXKYTh chopMyBaTucs nuie nopepxHeBi cniau. Jns ubo
yTBOPIOIOUHUIT 006’exT Mae OyTH BKPUTHM LIADOM PEUOBUHM, sika 3aB/AK
TEpTIO Ta MPWIKIMAHHIO BIUIINAETHCA Bifl HBOrO i 3aKpiraroeThes
cnpuitMaloyiil TOBEPXHi, yTBOPIOIOUH CIliJl HAIIAPyBaHHS.

Sk X crnpuiiMaioua NnoBepxHs BKPUTAa TOHKMM LIApOM peyoB
OCTaHHS Mij| Ji€I0 CUA TEpTS Ta MPWIMNAHHA MOXE BIUIIIMTHCS Ta Ha
pyBaTMCs Ha CliloyTBOpIOtoUMi 00’eKT. TIpn LLOMY CTBOPIOIOTECS crij
igwapysanHs. OTxke, B 3al€XHOCTI BIA Xapakrepy 3MiH, BHECEHHX
cnpuiiMatoumii 06 €xT, CTiM MOXHA NMiAPO3ALTMTH HA JBi TpyNu: noseps
Heai TA 80AGNeHI. !

Cnifn BiAHOCATHCA 10 MOBEPXHEBHX, AKIIO iX HOPMYBaHHS BHKIHK
He B32EMOI€I0 30BHIIIHIX MOBEPXOHb TiJI, 1 32 YMOBH, LIO LA g He mpl
3gefia A0 HEOGOPOTHMX 3MiH CTaHy BHYTPIIHIX 4acTHH i ¢op!
cigocnpuiiMaiotoro 06’exrta. Ilpy yTBOPEHHI MOBEPXHEBUX CliiiB 3¥
HIOFOTBCS KOJIIp i CTPYKTYpa MOBEepXHi cripuiiMaiodoro 06’ ekra; uux 3ml
BUK/IMKAHUX HallapyBaHHAM abo BiAIapyBaHHAM PEUOBHUHM Ciliy, 10CT
THBO JUIS BUABJIEHHS T4 BHBUEHHA OcTaHHbOro. IIpuknanom moxe OY:
c/1if manbls pyKH Ha CKii. _

Criiay HAlAPYBaHHA MOXHA TAKOXK PO3IINMTH Ha 3a0apeineni | HEB
aumi (ramenmni). 3a6apereni clian NanbUiB pyK 3alMLIAIOTH najbiii, 3
GpyaHeHi CTOPOHHIMM peuoBHHamu. Halibunell nowmMpenui Bui TaKl
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TPUMAIOTh y pyKax (HanpHKIaj, WOKoNaa); Ha lMaTKax MacTUkH, B TOBs
CTOMY LIApi MAIIOKH; Y BUOYXOBMX peHOBHHAX M’AKOL KOHCHCTEHLLIT; Ha
3ama3sili, 10 He BCTHIJA 3aTBEPAITH; HA BOCKY, AKHH BHUTIK ab0 KanHyB 3
Nafalouoi CBIUKM; HA CYpry4i; Ha XHUPY, IKMH BXKMBA€TbCA B DKy; Ha 605
pOLIHI; MoMaji; M’sKiil IHHI; HA TOBCTIH Ta JMMKii KJIEHOHILI; CMOJIH
nnacTuiidi Towo. OQHAK Y 3BMYAMHOMY CepeOBHMILLI, AKE OTOUYE JIHO/US
Hy, Hebarato pe4yoBMH, AKi 06 ManuM BKa3aHi BIACTHBOCTI, TOMY 4iTK]
00’ €MHi CNiaK pyK 3yCTPi4alOThCS HA MPAKTHLI JOCHTD PI/IKO.

Boaeneni cniou ioHocAmMbCs 00 6UOUMUX CHIOI8, A NOGEPXHEBI MO:
ocyme Gymu euoumumu ma nesuoumumu. He Bei Buaumi cnian 100pe
MOMITHI 1 X MOYKHA JIErKo BiAuyKaTH. [HOAI NOraHo NMoMITHI i3-3a HE3HA:
4HOro peabedy BJABIEHI CNiau Ta i3-3a MATOKOHTPACTHOIO KOJILOPY
nopepxHeBi 3a0apsnedi cnian. Cepejl NOBEPXHEBUX JOCHThH MOLUMPEH] Mas
A0BUAMMI Ge3KONLOPOBI CNiaKM (HANPUKIA/, MOTOKHUPOBI), BUABUTH TX MO
Ha JMLUE 3aBASKM 3MIHaM, Ki BOHW BHOCSTb Y CTPYKTYPY CHpPHHAMAIOHON
06’ exra. OaHak 3aranbHe, WO 06’ €AHY€E TaKi Ciau, 9Ki BIAHOCATLCS 10 DY
N1 BHAMMHX — L€ MOMJIMBICTb GE3M0CEPEaHbO CIIPUIHATH TX 30pOM (HaBITE
SAKLLO JUIS LbOro HeoOXiIHO OCBITHTH 1X Mil rocTpuM KyToMm). Hesuaumi %
cniau npu Gyab-9KOMY OCBITJIEHHI HEMOXJIMBO CHPUHHATH 30poM. AJl
OCKiJIbKH BOHH BIJIPI3HAIOTLCA BiJ CHIpUiiMaiouoro 06’ekra XiMiYHUMH BIid
CTUBOCTSMH, aAre3ielo, aacopoLielo, e1eKTPONPOBIAHICTIO 200 BAACTHBICTH
BinOMBATH, MOTJIMHATH YW BHILISTH MPOMEHI €eKTPOMArHITHOIO CHEKTPE
(indpauepsoHi, ynsTpadioneTosi, peHTreHiBchbki), ix MoxHa BussutH. [1p)
LOMY HEOOXiAHI /HLIe chelianbHi NpuIagn ado PeakTHBM, SKi MEpeTBo
PIOIOTB BJIACTHBOCTI CiY i pobAsTh X JOCTYNHUMH 30pY. ]

PosrasHyTa knacuikails Ta 03HaKH, AKi JieXkKaTh B il OCHOBI, BU3HAYE
IOTHCS B/IACTHBOCTSMH YTBOPIOKHOIO Ta CPUHMAOYOro 00’ €KTIB peyOoBE
HU CJifly Ta YMOB ciliaoyTBOpeHHs. [IpH ubOMy OCHOBHE 3HAa4YeHHs Maiol
BJIACTMBOCTI cnipuiiMaiouoro ob’ekra i pedoBuHM ciiiy. Tak, 3anexkHO Bi
TOro, 40 SKOro 06’€KTa JOTOPKHEThCA pyKa, Ti cnia Moxke OyTv 06’ eMHH]
(Ha nnacTuAini), a6o nosepxHeuM (Ha LKGL). 3anekHO Bi/ CBOTX BACTI
BOCTEH peuoBMHA Ciliy MOXKE 3aMHLUMTHCA Ha MOBEpXHi 00’exta (mui H
nanepi) abo BCMOKTaTHCs B HOro TOBILY (MOTOXMPOBMH CIi/L HA TOMY |
nanepi). Cnii Mosxe 6yTH 6uoumum abo HesuOUMUM 3aNEKHO Bijl BIACTHBE
cTeli peYOBMHM CIiAY | CIPUIMAIOUOT MOBEPXHI.

Omxke, 3a cTynedem aedopmailii Cli0CHPUHMAOUOT MOBEPXHI Cilij
PYK MOAINAIOT HA 06 'emui Ta nosepxnesi, a OCTaHHI, 3 ypaXyBaHHIM Hi
NpAMY MEPEMIlLEHHs C/iI0YTBOPIOIOYOT PEUOBHHH — HA CIIAW HAUAP)
6anHA Ta eidwiapyeanns. Y CBOIO Yepry, CIifiM HallapyBaHHI MOXY]
NOAINATHCA HA Oe3bapeni Ta 3abapenewi, He2amueHi Ta NO3UMUGHL.
NO3MTHBHHX BiHOCATb C/iJH, B SKHX Bi00paKalOTbCs BUCTYNalOUi 4a
THHM NanifgpHOro y3opy — NamiispHi JiHii, a HEFrATHBHAMH € C/l1]dy
SKMX BinoOpakeHi MiknaninspHi 60po3eHKH (Hanpukiaz, BHACHA0K G
AbHOTO HaTHcKy). Knacudikauis cninie naningpuux y3opis npusesena |
cxemi (aue. man. 44).

Cninun naningpuux ysopie
|
| [

BAaBaeHi (06°eMHi) ci icni
( (06’emHI) ciau MOBEPXHEBI CNian

| o]
CiaM HalllapyBaHHs CiaM BifwapysaHHs

|
I 1
NOTOXHPOBI nodap6osani
| I
[ ] [ |
MaJlOBHAUMI HEBHIMMI MaJoBHIUMI BHIMMI

- ]

HEraTHBHI MO3UTHBHI

Man. 44. Cxema knacudixauii crigis pyK

binbia yactuna B3aemonii nonoHHMx MOBEPXOHb PYK 3 €leMEeHTAMM
MATEPIANILHOTO CEpEIOBHLIA MICLS MPUIOAM CIPHYMHSE NOABY 3MiH Ha
CNpHHMAIOYHX 00’ €KTax y BUI/IAAI HAlIApyBaHHS CJIiI0YTBOPIOKOYOT (ro-
JIOBHUM HHOM MOTOXHPOBOI) peuoBHHU. ToTOXMPOBa peyoBHHa B CBOE-

My CKJIall MICTUTb 6araTo KOMIMOHEHTIB, SKICHHH Ta KiIbKICHHH cK
AKX BH3HAYAETHCA CTAHOM JIHOJMHH | He € nocTiliHuM. Y CBOIO ue :m
BKA3AHHH YHHHMK BMIMBAE Ha 0COBMMBOCTI BinobpaxeHHs CTPYK p):;
ManiispHuX y3opiB Ha pisHux 06’ekTax. 3BMuaitHo, WO i Bnacgu:ggri
CAOCNPHAMAIOYHX 00’€KTiB (LIOPCTKICTL NOBEpXHI, penbed, marepian)

BHEHAa‘{aIOTI: 3aKOHOMIPHOCTI Nepeaadi CTPyKTYpH naninspHux 3/3opis.
Cmmﬁ:gaz::‘c;h HBI,IIOﬁpa)KeHHﬂ,' KpiMuTOFO, 3a71eKMTh 1 Bill MEXaHi3my
Cﬂ[;m;e‘ y'rgo i %?I?uman, LUITbHHH KOHTaKT Majibls 3 NpeaMeTom
e iﬁkonup— Haanaxu?m MOBHOro 300paXkeHHs, Xoua Tak 6yBae He 3aB-
b I::::qu;:{ém,nmomuqocn BUAB/IEHHA CIIAIB MaJlbLIB PyK 3anexars
o 3ane>xa'r}; B?. epeflycimM 6arato B HOMy METOAM i ClOCOOH BUSBIIEH-
X }quo,% B/IACTMBOCTEH CINOYTBOPIOOYOro 06’ekta. Crknan
KOMnoneugiB i PEYOBHHH NOCTATHBLO PIZHOMAaHITHHI i Mae 6arato
- ; CHOBHUMH CKIaZIOBUMHM YaCTHHAMH € MiT, KMPOBa Ta
MpOBa PEYOBHHH.

Enil'ia_}mﬁrommmo CKJIAJIOBOIO HaCTHHOIO CJTII0YTBOPIOIOYOT PEHOBHHH
o Buﬂiﬁeﬁg :expeéul MOTOBHX 3a/103. 3araibHa KilbKiCTb MnoTY,
D TbCA 3@ 100y 3 OpraHismy JHOAWHH, CTaHOBMTHL 500—600 T.
HOCTI BI TEMNEPAaTYPHHX YMOB YH CTYNEHS JKUTTEAiSAbHOCTI
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opraHismy, KilbKiCTb MOTy MOXe 36inbliyBaTich y 2-3 pasu abo, Biarnos
BifHO, 3MeHwyBaThcs. [TiT — MyTHyBaTa piaikHa, fiKa Ma€ JY)XHY pEaKUlio;
[luToMa Bara foTy KONHWBAETLCA Bill 1,003 mo 1,008. OcHOBOIO NOTY € BOs
na (6amseko 98-99,7%). Kpim Hei, N0 cknaay MOTY BXOAHTDb Garatg
Y eHAHb 3A1EKHO BiJl iHAMBIAYATbHUX 0COBIMBOCTEH opraHismy. biin3es
KO TPETHHH CKJaaaloTh HEOpraHiuHi €/1eMEHTH, TOJIOBHHM “WHOM comni;
XJI0pHCTi, hochopHo-KuCi, cipyaHo-KMCI, ByrJekucni Ta iHLWi; 3 HU
HAl6LIbILME BIICOTOK CKNA/a€ XJIOPH/ HATPilO (KyXOHHa cinb), a ABi Tpes
THHH — OpraHiuHi peyoBUHH: CEHOBHHA, JHPHI KMCJIOTH (MYpaLIKOBa, Ol
TOBa, MPOMNiJIEHOBA, BAlEpIaHOBA, XONECTCPHH Ta in.). KpiM Toro, ng
cknajy MOTY BXOAATH Jiniau (docdoninian, cTeponn), BOAHOPO3HHH
piTamiuM (CknazoBa BiTamiHy B — TiaMiH, pubodaBid, NipOAUKCHE

HeBesnMka. Bonu cnabko pea
ry:OTh Ha TEMOBI, ajie WBHALLIE — Ha MO3KOBi Ta CEHCOPHI NoJpa3HIOBaYL
slkuio pyku XonoaHi, iX wWKipa He BMAINAE PIJKMX pevOBMH. BHlineHH
HOPMaNi3YIOThCS, KOJIH PYKH 3irpiBatoThes.

Jupopa peuos1Ha — NPOAYKT cekpeuil canbHux 3an03. CanbHi 3a/103%
WKIPHOrO NMOKPUBY JIFOMHH NOIGHO 10 NOTOBHX 341103, pO3MILLEH] Iy
HepiBHOMipHO. [X 3Ha4HO Ginblle Ha cnuHi, o6auYYi, AiNAHKaX, /1€ HadB
I BOJIOCAHMIl NOKPMB i T. iH., i 3HaUHO MeHLe (abo BOHH BIJCYTHi 30B:
ciM) Ha JONOHSX, MiAOWBAX i T. iH. KoskHoi 106K BOHH BUILISIOTH M3k
ko 20 r supy. OTKe, KHPp i3 32103 WKIPHOTO NOKPHUBY MONMHH, 0COG/IHB
TaM, J€ € NaniigpHi y30pH, BULISETLCH B Masiit KiJIbKOCTI, ale BiH CKIid
Jla€ 3HAUYHHMI BiCOTOK CJIiIOYTBOPIOIOUOI PEHOBUHH nansuis pyk. Lle ne
qCHIOETbCS, 3 oAHoro GOKy, BMIapOBYBaHHSAM BOJIOTH Ta NiJBULLEHHS
KOHLEHTpallii JKUpY Yy BHALICHHIX HesnocepeiHbO LIKIPHUX MOKPHBI
NaIbliB, 2 3 IHUIOFO — HEYCBIZOMIEHUM JOTOPKYBAHHAM MaibLAMH
NiNSHOK LWIKIpH, fAKi 3aBAAKM HAABHOCTI HA HHX CalbHUX 347103 MEBH
mipoto BkpuTi xKupom. Kpim Toro, Bi/l BEPXHLOTO OPOFOBLIOTO LWapy Lk
pH MOCTIHHO MPHUPOAHO BiAAINAIOTHCH giamepni kaituau. TTigpaxosaHt
wo 3a 70 pOKiB JKWTTA JIIOMHA BTpPauae y CepeiHbOMY Hausbko 18 K
enigepManbhux KniThH. KinbKicTs BiAMEpInx KJAITHH, WO BiAAISIOT
Ha Pi3HMX [iNAHKAX WKIPHOTO MOKPHUBY pi3Ha i 3aieKMTb BiJ TOBLIUH
wikipu. JIonoui pyk i MiOWBK HIr BUTPUMYIOTH HaHOuIble (izuyHe H
BAHTAKEHHS, MaKOTh HalbilbIy ToBIMHY Likipy. Came Ha uMX ainsi
Kax WKiPHOrO MOKPHBY CHOCTEPIracThes HaHOIIbIA KiIbKICTb BIAME]
AMX KJTITHH, 110 BXOASTH AK CKIa/I0Ba YaCTHHA JI0 CNiA0YTBOPIOtoUOT P
YOBHMHH.

[1oTOXMpOBA PEYOBHHA CKIANAETHCS 3 MOTOBUX BHIJEHb, NPOMYKT
CcanbHUX 345103 Ta WKipHOro cana. BoHa 3MilyeThes y BUIAAl emyJibl
Ha TIOBEpXHi WKipK Ta obBonikae BCi BHMCTYTAKOHi MICLA MiKpopenbed
WIKIPHOTO Y30pY, L0 € NepelyMOBOI0 A5 AKICHOrO CJ1i10YTBOPEHHS.

TakuM JUMHOM, Mifi 0€30APBHMMHM CTiAMH NaningpHUX JNiHiH Tpé!

PO3YMiTH CIliIH, YTBOpEHI CyMILUILIK TIOTY, XHPY Ta BLAMEPIMX KT

o
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wkipd. Lls cymiw 1 e caigoyTeoproiooio peuoBrHot. [Ipu yTBOpeHHi
c/lily HACTMHA CIIA0YTBOPIOIOHOI PEHOBHHM MEPEXOUTL Ha 06’em£ o
00YMOBJICHO NPHIHMAHHAM (aaresiero) L€l pEYOBHHM 10 NMOBEPXHI 06k~
1y. OBOB’A3KOBOIO YMOBOIO NPHIIMNAHHS € «3BOJOKEHHS» C/1A0YTBOPIO-
04O PEYOBHHOIO MOBEPXHI 00°€KTA, HA AKOMY 3aIHINAIOTHCS CIiAM pu.r.o
MOZKIIMBE JIHLIE NP HASBHOCTI PiIKMX ab0 HAMIBPIAKHX PEUOBHH sKi € B
C/II0YTBOPIOIOYIA PEYOBHHI y BUIIIAAI NOTY Ta XKHPY. X

~ PisHOMaHITHI 06°€KTH HABKOMMUIHBOrO CepeOBHINA 3BOJOKYIOTHCS
pi3HUMM peHOBHHAMHU He 0AHAKOBO. Tak, NonipoBaHHi MeTan He 3MO4vye-
THCH AKHPHUMH KHCIIOTaMM, Ki BIAIrparOTh 3Ha4YHY pOiib Yy cniﬂoy*rgo-
peHHl. LluM, MOXKIMBO; 3HAYHOKO MIPOKO TOACHIOETHCS Ciabka BUpae-
HICTb CJIAIB NMANISPHAX JiHIH Ha NONIPOBAHOMY MeTali.

Ha inTeHCHBHICTL NpUAMNaHHA BIUIMBAIOTH TAKOK JOMILIKH B Ci0-
yTBOPIOIOYIH peyoBHHI Ta 3abpyaHeHicTb nosepxHi 06’ekris. B omuux
BUMA/IKaX Ul JOMIIIKK Ta 3a0pyaHeHHs 30imbiuyloTh anresi-ﬁﬂy BJIAC-
THBICTh CJIIIOYTBOPIOKYOT PEYOBUHH, B IHLIKMX — 3MeHLIytoTh. Kpim Bnac-
THBOCTI MPWIIMIMIAHHA, HA YTBOPEHHA CHIJAIB Ta iX 30epe)xkeHHs 3Ha4YHO
BIJIMBAIOTH KUIBKICTh MOTY Ta KHPY B CIAOYTBOpIOOUid peuouHi. [1pu
Mamii KUIbKOCTI JKHpY, LLO HEPIAKO MOB’A3aHO 3 YacTUM J]OTOpl(a-HHifl)M
MA/bLUIB A0 PiSHOMAHITHHX MpeIMETIB, YTBOPIOKOTLCS MeHLI CTikKi ciigu
Y BHAUICHHAX LIKIPHUX MOKPUBIB MaJjIbLiB YHCTO BUMHUTHX YK MICTHThCS
Mano JKHpY, TOMY CIIIW, 3aHIIEH] TAKHMH pYKamM, yTBOPIOKOTLCA BH-
KIIOYHO 33 PAXYHOK TOTY i NIC/IS BUCHXAHHS HE 3aBXKIM MOXKYTh OyTH BH-
ABJCHI 33 0NOMOrok0 nopouikis. CiioyTBoproloya peuoBHHA MOXeE 3a-
3HABATH [l PEHOBHH (N1aKiB, CONEH TOLIO), L0 BKPUBAIOTH MOBEPXHIO
00°€KTa, B pe3y/bTaTi 4Oro BUSBUTH C/Tian Oye HEMOXITHBO. ’

,,[LIISI YTBOPEHHS CNiAIB Ma€ 3HA4YEHHS CTPYKTypa MOBEpXHi 06’ckTa
O6’exThn 3 nopucToro a0 BONOKHUCTOIO CTPYKTYpPOIO (nanip, wwiKipa TKa-
HUHW TOLLO) B CHJY KaniispHHX BIACTHBOCTEH BTATYIOTH Y ¢BOIO 'r,osm,y
peuoBHHY, fika yTBOpIO€ caimu. [lpu ubOMy miT BTSryeThCs Kpawie, Hik
j:“(;"cPT-i C;(;fg)’;:s}[:fmoqa PE4YOBHHA, B SaﬂG?I{HOE:Ti BiJl KiILKOCTI Ta TpHBa-
et KE) A NajlbUiB 10 MOBEPXHi 00’€KTIB 3 KPYMHOMOPUCTOK
Py T;};g » BTATYETBCH MOBEPXHEIO 00’eKTa, i c/1ii HeMOBOM po3nuBae-
o ,BI?IFJTEH ManiIApHUX JIHIA BTPAYaroTh 4iTKi 0OpUCH i cimn Habupa-

BHIJIAY KOHTYPHOT Miamu (Maska).
nnaé{;gggTzﬁﬁ?pqa [PeUOBHHA He MPOHUKAE B TOBLLY TaKHX 00’ €KTiB, sk
B, o | T. IH., B AKMX MIKPOTIOPH 3aII0BHEHI CMOJIAMM, TYMOIO
nUBep:XHi ﬂgﬁ EHHBaETbCﬂ. a MILHO 34EMUIIoeThes 3 iX nosepxueto. Taki
e emng CHpUHMAatoTh 1 30epiratots caiau. Ilpu yTBOpeHHi cniais,
P ?ﬁnii& 3ux YMHHWKIB, CYTTEBE 3HAUYCHHS MAC 4ac KOHTAKTY mani-
A mr:ose'px:jero ob’exra Ta cuiia HatuckatHs. OCHOBY yTBO-
e BI;SgBBanOCb BHLLE, CTAHOBUTb MPWIIMMIAHHA YaCTHHM
Bfﬂﬁv}aaerfcx Mmmpﬁo HHH 110 1OBEPXHi 00 €KTa. Ilpouec npununaxHs
P . AKLIO TWIbKK NOBEPXHA 00°€KkTa He BKPUTA 4acT-

1 peHOBHHH, HAMpPUKIAA NUIoM. B ocTaHHBOMY BUNajiky Hac

37



y noBuHeH OyTH GinblukM, wob cnigo-

yTBOpIOIOYA peHoBHHA 3MOrId MPOCOYHTH LUap Nuiy i BBIIITH B KOHTAKT
BGesnocepe/iHbo 3 MOBEPXHEIO 00’ €KTa, AKLIO K Luap My Mae 3Ha4Hy TO-
BLUMHY | CiJ0YTBOPIOKOUA peuoBHHa HE MOXE NPOCO4MTH ii, TO NHMKICTL
C/iI0YTBOPIOKOHOT  PEHOBHHH HelTpanisyeTbes, i caiaM Ha MOBEPXHi
06 €KTa HE 3aNMLIAIOTHCSA, a00 BIATBOPIOIOTECA JIMLIE KOHTYPH nasibLiB.

CnioyTBOPIOKOUA PEUOBUHA CKIIANAETHCA 3 BENTUKOT KIJIbKOCTI BOJIOTH,
qKa npy KiIMHaTHIH Temneparypi LWBHAKO BHUNAPOBYETHCA. Tomy B chinax
yepes AesKHii Yac 3a/MILAIOTHCS JHLIE HeneTKi PeYOBHHH, Bijl AKMX 3a/ie~
JKWTH CTiliKicTh Ta 30epexenHs cniais. I3 36ibIIEHHAM YaCcy KOHTaKTY.
naniagpHUX NiHiH 3 MOBEPXHEIO 06’ exTa 36iNbUIYETHCA BMICT HENETKHX
PEvOBHH Y Cllifiax, a OTKe, cniny cratoTh Ginbl cTitikuMu. J10 HENETKNX
260 ManoNIETKUX PEHOBHH BiIHOCATBLCSA HHMPH, KHCIIOTH Ta couti.

Cuna HATUCKAHHA BIJIMBAE Ha BiAOOpaXeHHs naninapHUx JiHiH
cninax. Ilig uac cnabkoro HaTMckaHHs (AOTOPKYBaHHA MANLLAMH pyku)
CAIAW MOXYTb HE 3aJIHLINTHCA HaBiTh Ha if€albHO PiBHIA MOBEPXHI =
ckni. [pu cuiibHOMY HaTHCKaHHI B CAIifi 3aMLaeTbes Bibiiie ¢ilioyTBO-
PIOKOYOT PEUOBHHH, 110 TAKOXK BIUIUBAE HA CTIHKICTb CNiAIB.

IHoni cniau 30epiraloTbes NOBrUA Yac Ha MOBEPXHi YMCTHX METaliB
Lle NOACHIOETHCA THM, LLO CKJIAZI0BI CMI0YTBOPIOOUOT PEYOBHHH BCTY=
MAlOTh B PEAKUil0 3 METanoM i CTBOPIOIOTH miune 3'eaHanns. OnHak
[OAIOHI CAIAM HEPIAKO MAOHITKI.

Omike, MOJKHA 3pOOUTH Taki BACHOBKH:

|. Be3bapeHi cnian nanbUiB pyK 36epiraloThCsl PaKTHYHO HEOOMEKE:
HUii Yac, GKIIO TUIBKH BOHHW HE MIAJAI0THCS XIMIYHOMY, MexaHiuHOMY 4H
TEMriepaTypHOMY BILMBY 3 GOKY crpuiiMaiouoi MoBepxHi ab0 HABKOJMIE
HBOTO CepeIOBHLIA.

9 Ha rigHLEBHX TOBEPXHAX MasbLEBi ClliAN MOXKYTh 3Gepirarucs il
[IO1LEM TIPOTArOM Kinbkox 1i6 (6au3bKo 7) i AesKuniA yac —y CHIry Ta Bo, il
(6am3bko 14 1i6). B octanHbOMY BUMAiKy NEpea 06pobkoto citiay Heod:
XiJIHO AATH HOMY MOCTYNOBO BiJATaHYTH ab0 00COXHYTH.

3. Chifd naniispHUX y30piB JISTKO 3MHMBAOTHCA OpraHiyHuMH po3
YHHHUKAMM — CIIUPTOM, racoM, OEeH3UHOM TOLLO. Booto NErko 3MUBAI0

ThCA C/iAN, YTBOPEHI MEPEBAKHO MOTOM.

4. Tlip Ai€l0 BMCOKOI Temneparypu
cniau 6ypitoTh, CNIKAIOTLCA | CTAIOTH Oiblll BUAUMHMH.

YTBOpEHi MOTOM, MpH TaKiit TeMneparypi 3HHKaroTh.

KOHTAKTy AN CTBOPEHHs Clill

(200-300 °C) cBiXi MOTOXKHPOB
Ane cBixi cniaM

§ 2. 3arajbHi NpaBUIa BHABICHHA cIimiB pyK

Bask/IMBMM 3aBAAHHAM OTJISAY MiCLA NOAIT € 3HAXO/KEHHS cainis py
3NOUMHLIA. 3BUUANHHO He BCi CNiaM, 3HalieHi Ha MICLli TIPUTrOZIM, HaJIeXKa
3nouuHLI0. BoHM MOXKYTb OyTH 3auIIeH] MOTePTiAuMHU, X poauvam
3HAHOMMMH Ta IHIIWMK 0CODaMH, 1110 HE MAKOThH BIJHOLLIEHHS 10 3104HH]
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}IC)pé;qi Tl(:ro, 3HaWTH chlifn pyk Ha MiCL MOAii BaXKO 3 TaKMX MPHYMH:
) 06)::.( PyK 3BMYaiiHO MAlONOMITHI ab0 30BCiM HeBMAMMI Ge3 TeXHi4HO
00pOOKH MOBEPXHI NPEAMETY, Ha AKIA BOHHM 3aNMLIEH; 2) 3/104HHLUI
piAKO BXKMBAIOTH CHEUialibHUX 3aX0AiB, OO He 3anuwaTH Ha npen::éTHe'
10 SKMX BOHHM TOPKAIHCSA PYKaMH, CB ix caini i oy
] , CBOIX cnifiB. IHOAI BOHH CKOKOKOT
_ b 3710-
:g: égg;:;;:}r:xz?}lsumparon ClliaK Ha npeameTax, ski Opanu pykamu
: PEAMETH 3 MicLisi NPUrofH i aec ,
! . b 3HULLYIOTL abo BU-
kuaaloTb. TOMY WIyKaTH ciigd i £ p
: PYK HeOOXIAHO AyXe peTeNbH i
npeaMeTax, i nepeayciM BHALIATH Ti cii i Mi ; DR
pez X, C/IIAH, AKI MIT 3QIMLIHTH 3J
i SKI MOTIM MOXYThb OYTH BHKOPHCT o
aHUMH i
. p AN PO3KPUTTS Ta PO3Caiay-
Tmlg::lralgﬂs, YW HANEKATb BUSB/IEHI B X0/ OFJIAAY MicLs moaii ciiau pyx
;IJ.i Micﬂﬂ hgﬁﬂ'm;{;?bm ymmnmﬁnpaambﬂo OpPIEHTYBATHCH B OOCTaHO-
! JCTaBiATH cobi XxapakTep ckoe
Mic HOI'o 3J104HHY, BU3HA-
yaTH TI MPEAMETH, IKUX 3JIOUMHELL Mi N .
. ; b MIl TOPKHYTHCS pYKaMmH, OLi
MICLIE3HAXOKEHHS 1 MOJIOKEHH CIAl i oo
i . . ¢ JIAIB HA nNpeaMeTax i BCTa
3B s;lglorc MK CITIJJAMH PYK T2 IHIHMH Cl1igaMH L,
e i
Ny 06c$§§011§’$i23fﬁ33'??“ 110 MOLLIYKY CIIAIB PYK, HEOOXiIHO BHBYH-
, 3°ACYBATH, 4K [ifB 3/I04UMHELD ( f
MOMELUKAHHA, 1€ XOJMB, WO poOHB icLii S R e
( ) Ha MicUi npuroau, ki npe
peMillias, SIKMUM LISXOM BHHLIOB Tow). [Ti 1 iy
. Ilicas usoro norpiGHo i
MOZIENIOBATH AiT 3N0YMHLIE HA MicLi p i
0/1€110B 1 MPUroAM Ans Toro, webd B
B:po;nl-ﬂ MpeAMETH, HA IKHX MOXKYTh 3AJIMLLIUTHCS CJI i,rm’ i
K i1t
e ([}jJ‘lT?}lgﬂ:TqHHeub, HanpyKiaj, MOTPanue y NpUMILLEHHS, 37amMaBLuK
2 auﬁa,mcy pKOeJ'le(_) OFJISAHYTH 1X MOBEPXHIO, PYUYKH, 3aMOK, KOCAKH i T. iH
, KOJIM BiH MOTpPAanuB 0 NMpUMiLleH iK 140
/ _ He Yepes BIKHO 0
310paTH 1 peTenbHO OrAsH i ' S o
_ YTH BCl YNaMKH po30uToro
ckna. CnigM pyk Takox iy iaBi i T pmibaranan
KaloTh Ha MifBIKOHHI, TpyD i
. _PyK 1 , Tpybax Ta paniaTopax
mely:iﬁﬂg, }1{1111 ?IK;I]OM, Ha npeaMeTax, AKi 3HaXOAMIHUChL Ha niﬂBiKOHHipTa
S ag;)};(;.p H};Lé{;)iﬂanoquu OyB CKOEHMH Yy Hi4YHMI yac, OrisgaloTh
1 5 bHUX J1aMIl, a TaKOX cami
AKHM YHHOM 3JI0YHMHELL MO ¢ oo ot -
A ; Tpanue 00 NOMELIKAHHS, | Mi i :
AeH1 peyl abo KOLITOBHOCTI W e
OCTi, BCTAHOBJIIOIOTh Halbi iporiaHuit
PYXy 3104MHUSA B KiMHATI i, il bt o
\ TI Ta OMNAJAKOTE MPEeIMETH i M
PyXaTHes,— CUHKM CTiABLUI i s  TRERIAR ok
i AbUIB, Kpai cTon [ i
iy Mt . Kp iB, TyM6OUKH, cTiHkK wad, BepxHi
Obor’a3koB0 cni
) cnig orn i
Ty nepexs::;y;r? hrgg;mwn,. 3BHYAHHE TONOXKEHHA SKHX
’, Hanpw 2 1, peyi, BUKHHYTI 371 i
e { i , THYTI 3JI04MHLIEM i3 Lla-
p03Kpal-J:1!?H3jl'l;;uldH. Ongy MIANAralOTh TAKOXK BHYTPILLIHI CXOBHLUA, AKi Oyu
it o Tauléin;hmcogguny yBary mpH UbOMY 3BEPTAOThb Ha PY4KH
‘ . Biawykyiloun cnigu ,
et IK pyK, 0coOMUBO peTesibHO
OMIAHYTH MALUKH, rpaduHu i i
e , TP » CKIIAHKH, KEJTMXH, TAPUIKK Ta IHIIHHA
g ! . Tap HH
Konnl;l: Eepeﬂﬁaqanoca, 1O 3704NHELD B abo nuB Ha micui noaii.
iy o qzuneao BUKpaCHWH aBTOMOOLIb, TO ¢/1ii pyK MOTPIOHO wy-
PyHKax Ta CKjl ABEpUAT, BITPOBOMY CKIli, Ha KepMmi, nepeaHii na-
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Hesi aBToMObINs, A3epKalii 3BOPOTHOIO BHAY, NPOTHCOHAUHHX LWHUTKAX, a
TAKOXK HA XPOMOBAHMX HaCTHHAX aBTOMOGINA (KoBnakax Kofic, bamnepax:
iT.in.). Y BUNAAKY, KoM 3 aBTOMODINS 3HATI KOJIECA, BKPAJEH] aKyMyJisl~
TOp UM IHCTPYMEHT 3 DaraxxHuKa, HeOBXiAHO LIyKaTH CAiaH PYK Ha KpPH-
nax, KanoTi Ta aAsepugTax baraxHHKa. -

HapeiwTi, 3 0c0611BOIO yBAroto noTpiGHO OrsHYTH BCI Ti NpeAMes
TH, AKI 370YMHELb, TIPHHIC 3 coboto, 3anuuue abo 3arybus. Takumu
fpeMETaMH MOXKYTh OyTH: eNeKTPUUHU NiXTapUK, CBIUKHW, 3HApsSAf
3j1laMy, BOTHenainbHa 30pos, Marasuhu 10 nei, pi3HOMaHiTHI ApiOHI Npes;
METH B KHLIEHSX OSATY 3J0YMHLS, SKILO BiH 3a/HILHB i Ha Miclli NpH-
rojid, OATHYBILIKCH Y KpaneHe. Bei Ui NpeaMeTH MOKYTb MAaTH Ha cobi
ciy pyK 3mounHus. TakuM UMHOM, il Hac NOLIyKy chifiiB pyK, Ha
MiCI{i TIPMrOId 3aBXIH JOBOAMTbCA OrAAAATH  BEIHMKY KiJIbKICTh
pi3HOMaHITHUX 00 €KTIB.

SKuWo Mia yac orasjy 3HAWTH CHiAM Ha MPEAMETax He BAANOCA, Ha:
NpUKNa, Ha narepi, KapToHi Touo, ane € MiacTaBa Mi03pIOBATH, 11O 3/10
YMHENb 10 HUX J0TOPKABCH, TO HeOOXiHO BHSABUTH Ha HHX C/iAH 32 [10;
OMOTOIO MOPOLLIKIB, NapiB o1y a60 iHMM BiIOMHM cnocobom.

Y KOXHOMY KOHKPETHOMY BHMNAAKY cneuianicT-KpuMiHaicT, npoBo=
AS4M OFASA, CaM BH3HAuae (BUXONNUM i3 0OOCTAHOBKH) HA AKMX MpeaMeTaX
370UMHELb Mir 3aHIuMTH chiau pyk. Tomy ornsa Oyab-sKoro fpeame
00CTAHOBKHM MiCL TIPHIO/IM (3HAPAAS 3/10UHHY, y/llaMKiB po30MTOro ckia;
riocyfy, nanepy Ha ctoni abo Ha nigno3i i T. iH.) noTpibHO po3noUnHATH 3
NOIIYKY C/iAiB PyK Ha HHUX.

[TpHHANEXKHICTH BUABISHUX Y XOAI ONALY MicLis NOAIT CNiIB 3T0YUH:
W0 1HOAI BUpilTyeThCs AOCHTL Nerko. Hanpuiiaj, y THX BUNAAKAX, KOIK
C/liiv BHABAEH]I HA BHYTPILIHIX MOBEPXHAX HACTHH 371aMaHOi NepeLKO/IH;
KON BUSBICHI CIiAW 3a0apBiieHi PEYOBHHOIO, IO 3HAXONHUTLCA B CXOBU:
Wi, & TAKOYXK KpOB'sIHi CIIAM HA 3HAPALAAX 3MOUMHY 1 MpeAMeTax obcra:
HOBKH.

IHOAi (paKT HANEKHOCTI CIAIB 3MOYMHIIO MOXKHA BCTAHOBUTH 34
COM KOMM iX 3aiuiieHo. SKio ciigu noraHo oOnUIo0TECS NopoLkaMi
TO 116 MOJKE CBiJUMTH PO T€, 1O Ci/IH AOCHTh «cTapi» 1 ToMy HaBpsj
3a/IWLIeH] 3JIOYHHLIEM.

He BCi 3HaiieHi Ha MicLl NPArOAM CAiAM NaninapHUX y30pis NOBHHH
OyTH BHIIyUEHI 15 €KCIEPTHOro nociimpkenns. Ha micui 31104MHY 3aBX
¢ eI NOTepninuX, oA, AKi BUNaAKOBO nodysaln Ha MicClil TIPUTOJ
10 4y nicas Hei: KpiM TOro, He BCi CIiAM PYK, 3a/IMILCH] 3104MHLEM, NPH
NaTHi 1S BUKOPUCTAHHS MPU BCTAHOBIEHHI 0COOH. HeobxigHo susiyuan
nuLue Ti CoTiM, SKi MOT/IM GYTH 3aiuILeHi 3/104HHLEM, 100 y HUX MO
PO3PI3HUTH NaniaApHi AiHii Ta ix gerani.

Jlnst upOro 3HalAEH! Ha MiCLi NPUroaK CTiu najblis pyK HeoOXisH
NOPIBHATH 3 Y30PamH NajibLliB NOTEPILIMX, KuTENB Ta 0cib, AKi nobysall
a micii npuroau. Take GesnocepesHe NOPiBHSHHA J0BO/I CKIa/IHE, BO
norpedye BEAHKOrO HaBUKY B AOC/IIKEHHI CITINiB | MOXe MpOBOAHTHE
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AMLUE JOCBIXYEHHM npauisHukoMm. SKIO BHHUKAICTL CYMHIBH, TO Taki
c/1i/IM Kpallie 0CiDKYBATH B 1a6OPaTOPHUX YMOBAX. ,

“Ha cranii peransHoro ornspy micus npuroau, KoM I03BOJAETHCS
IMIHIOBATH TOJIOKEHHS 007 €XTiB 115 Ginbll PeTENbHOTO iX BUBYEHHS, He-
ge/IMKI npeaMeTy 6epyTh ¥ pykH, a Oinblui 1HOAI JOBOAWTHCS nepeCTa,an:-
TH, HAXUJSTH TOLLLO.

Jns Toro, _51106 HA KX MPEAMETaX HE 3HWLIMTH CNiAM 3M0YMHLS i He
3aMILIMTH CBOIX, HEOOXIHO, K npaBuio, HpaTu NpeamMeTH 3a Ti MicLd, Ha
AKUX HE MOTJIH 3TMIUIMTHCA CJIiAH PYK (BHYTPIlLIHI NOBEPXHI, AHO TOI;IO)
ab0 33 YACTHHH, Ha SKUX NPAKTHYHO HE YTBOPIOIOTHCA citiu pyx, a cawme:
3a Kpai, pedpa, rpaHi; a TAKOX 3a MICLs, NMOBEPXHS AKHX BHKJTIOUAE MO3K-
:_:ggg:r;f;H?HHBJ'IBHHH CHAIB: 3a penbedHi, wopceTki, He 0OpodneHi, ipxasi

_ Tak, ockonku wmbkn pexomenayeTbea Gpatu Tisnbku 3a pebpa. i AKLo
cliiH BUIHUMI, TO TPUMATH CKJIO Bropy THM GOKOM, Ha AKOMY SHAXOATD-
ca cnian. Tak camo HeoOXIHO NOBOAUTHCS 3 lWIMaTkaMK (haHepH, A3epka-
?324;1.,45?.&11{35414 3 Qortorpadismu Ta IHIUMMH [JIACKUMM MpeaMETaMH

CrasHky noTpibHo Oparu, NOKNaBWIM J0NOHIO aGo mambili Ha
BePXHIH KpaH 1 MuBoAs4M nanbui mia aHo. Takum ke cnocobom OepyTsh
yallkH, CKJISHI 0aHKK Ta iHLI aHanorivyHi BUpobu 3i ckia 4h niacTMacH
(man. 46). Ingwikyu cnig 6paTu OAHIEIO PYKOK, HATHUCKYIOUH 3rOPH Ha
ropiieyko abo BBOAAYM B HbOTO NANMUKy, OfiBellb, Majieub, a APYrot
nigrpumyroum 3a aHo. [lonibuo Gepyts rpaduum, pi3H0M£HiTHi dna-
KOHU, NPoOipKH Ta iHIII aHANIOTI4YHI NPEeAMETH.

Maur. 47. Tak notpituo
6parTn kopobxn

Maun. 45. Tak Gepyrs

Mau. 46. Tax norpibno
OCKOTKH IHOKH

OparTH CKAANKY

. iHKoggS{r;n lg NEPEBUHH, KAPTOHY, MJIACTMAcH | MeTally, LUKATYJKH i
- 1 Kg pati 3a KyTH oboma pykamu (man. 47). Hoxi Oepyts
w .6epy 0 32 THIIbHY YaCTHHY PYKOATKH, a IHLIOK — 3a KiHYMK JIe3a.
M PYTb BHIEIKH, 4aiiHi Ta CTONOBI JIOKKM # iHWI npeamery.

TONETH 1 peBONIbBEPU NOTPIOHO OpaTh 3a AynbHMIA 3pi3 cTBOMY Ta 3a
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pubneni wiuku pykoaTkd abo 3a iHIWI Je-
TaJli, Ha AKUX HE MOXKYTb 3AJIMILMTHUCS TTPH:
natHi a1s inenTudikauii caian (man. 48).

INanip GepyTb MIHLETOM YM pyKaMH B
ryMOBHX pyKaBUUKaX, €JEKTPHYHY JlamIio-
yKky — 3a Ty YacTHHy, iKa Onnk«e 10 MEeTa
IeBOr0 LOKOJIO, SKIIO TaM HeMae CJifis
pyk. Ha Benukux npeamertax (wada, Asepi,
TeJeBi30p, XONOAMUIBHUK | T. iH.) LYKAIOTH
CiaM, pO3rIIAAAI0YHU NMOBEPXHIO NPEAMETY 3
pi3Hux GOKIB, MiJ Pi3HAM KyTOM 30Dy, B
HEOOXIAHUX BHMAaJKaX KOPHUCTYIOUMCH Cries
1ia/IbHUM OCBITJIEHHAM. :

3uaiiaedi nin 4ac orasdy CaiaM pyK
MOBMHHI peTenbHO 36epiratucs, micis Bill~
noeigHol ikcauii micud iX 3HaAXOKEHHS
Api6Hi npeaMeTH 3i CiflaMK CKNaJAl0Th Ty H, A€ OIS yikKe npoBeeHUH,
i GaxkaHo, 100 0 HUX HIXTO He MiAX0aAuB. ¥ pSAi BUMA/KIB KOPUCHO Tamy
J1e 3HAMAEHO CITAN PYK, Y CKIaJAloThCsA NPEAMETH 3i CllilaMy, 3aKpIinUTH
apkym nanepy 3 HanucoM «[lpeameTiB He TOPKaTHCb, Ha HHX crinn !
V TMX BUMAAKAX, KOAW CIiAM PYK 3HaliieHi no3a noMeuikaHHIM i BOHH
MOXYTh 3a3HATH Aii J0LLY, CHiry abo SCKpaBoro COHA4HOro CBiT/a, Npejs
METH 3i c/liiamu kpaiue Bifpasy X micns gororpadyBaHHs NEpeHECTH B
npuMitLieHHs abo citiau 3adikcyBaTH | BATYUHTH OAHUM i3 crmocobiB, ONKE
akux Byae nmoaaHo aani. .

Mau. 48. Tax GepyTs nicroeTy

§ 3. MeToau BHABJIEHHHA CIiiB PYK

Cniau pyK, y NOPIBHAHHI 3 IHIWIMMH CliAaMH, HaiiuyacTiwe i ycniuHg
BMKOPHCTOBYIOTHCS B PO3KPHTTI Ta poscaisysauti 3nounHis. [TpnOnu3Hg
40 BiACOTKIB YCiX KPUMIHANICTHYHMX EKCIepPTH3 CKIaJaloTh CKCHEpPTH
[OCTIKEHHS TAKMX CIiAiB, i cepen HUX MepeBakHa OLIbLIICTh — JIaTeHT {
CIi/iK, BUSBIEHHS STKUX Y PAAI BUMAAKIB BHIJIHKAE TPYAHOLL.

Ha cbOroaHi € BeIMKa KUIBKICTh Pi3HOMAHITHUX 3aCO0IB Ta METOIB BH
SBJICHHS ATEHTHUX CaiiB pyK. Hanpukiaz, TiibKH JaKTHIOCKONIYHUX MO
POLUKIB HAPaXOBYEThCA Oinibile COTHI. Po3iGpaThcs y BENMKOMY pO3MaiTE
3ac06iB Ta METONIB, NPaBMIILHO BUKOPUCTaTH B KOXKHOMY KOHKPETHOMY BH
nazKy Toi abo iHuIMii croci6 BUABIEHHS, 0NOMarace ix Knacuikatlis. '

BaraToKOMMNOHEHTHICTb MOTOXKUPOBOI PEHOBHUHH CTBOPIOE 1IMPOK
MOMIMBOCTI JUISi CTIHKOro BusBIeHHsS nareHTHHX (Ge3dapsuux) crial
nanifspHAX y30piB | Hajae 6arato MOTEHLIMHKX MOXKJIMBOCTEH M
ximiyxoro BrnuBy. Kpim Toro, cyGeTpar noToxHpOBOT PeuOBHHH Mae /18
sKi (i3uuHi BNACTMBOCTI: ONTHUHI, BJACTHBICTb 3MOUYBATH pi3HOMaHITH

fMoBepxHi, BracTuBicTb abcopOuii napie Ta iHLi, AKi MOXKYTb ByTH BUK@
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pHCTAHWMHU B Mpoueci Bisyanisauii takux caiai. Tomy saranbHonpusHa-
HOHO € KnacHdikallis METOAIB MO THITY B3aEMOJIT 3aC00IB BUABIECHHS 3 pe-
4OBMHOIO JIATEHTHHX cnifiB. Cy4acHi MeToaW BUAB/IEHHS i (ikcyBaHHs
naTEHTHUX CJIAIB NaniJsApHUX Y30piB BIANOBIAHO Uik Knacudikauii nia-
03/IAIOTH HA TPH IPYNH: Qi3UUHI, QI3HKO-XIMi4HI Ta XiMiuHi.

Dizuuni memoou. CyTHICTIO Qi3UMHHUX METONIB BUABJICHHS JIATEHT-
HUX CHIAIB NAIbUIB PYK € BUKOPUCTaHHS AKOICh 00’ €KTHBHOI 3aKOHOMIp-
#ocTi ab0 BAACTUBOCTI (PI3UMHUX TiJl, IO BUBYAIOTLCS B (Di3HLI Ta CYyMiXK-
HUX 3 HEIO rajy3six Hayk, a came: BiAOMTTA CBITJIA, aaresis, KOHAEHcaulis,
ra/lbBAHOCTET s, IIOMIHECUEHLLis, paAiOaKTHBHICTE Ta iH.

Camum npocTim Criocobom BHABNIEHHS CIIAIB PYK € onmuunuil (613y-
aibHUl) Memoo, SKHH IPYHTYETbCS Ha BIAOUTTI cBITNA — (hi3HUHOMY sABM-
i, CYTHICTb SKOI'O CKJ1aia€ MOBEPHEHHS CBITNAa 00’€KTOM B OMNTHYHE Ce-
peIOBHLLE MPU MOMNAJAHH] HOro Ha MEXY PO3/iy 3 iHIIMM ONTUYHKM Ce-
peloBHLIEM. SIKUIO MOBEPXHS MpeAMeTa ifealbHO rilajika, TO Mae Micte
A3epKallbHe BifOOpaXKeHHs, Bil HEPIBHOI MOBEPXHI BUHMKae audysHe
(poscisine) BigobpaxceHHs. 3BiACH MOXHA 3pOOMTH BHCHOBOK, IO BCAKE
HallapyBaHHs ab0 CTPYKTypHa 3MiHa MOBEPXHi MpeAMeTa Mopyiye a3ep-
KaIbHICTb BiAOOpaXKeHHs B MICLi pO3TallyBaHHs PeYOBHHHM ciimy abo
3MIHWA CTPYKTYpH moBepxHi. Bin peuoBunu ciigy npomeni ceitia Binbu-
BAIOTHCA PO3CIAHO, @ BiJl PELUTH MOBEPXHiI — [3EPKANbHO, B pe3ysbTari
CJTi/1 CTA€ BUAHMMM.

be3bapBHi cniau nanIApHUX y30piB y 3an€KHOCTI Bil BAaCTHBOCTEH
00’€KTYy, Ha SKOMY BOHHM 3aJIMLLIEHI, MOXYTb OyTH HeguoumMumMu, Manosu-
Oumumu Ta suoumumu. HeBuaumi Ta MaoBHAMMI CIIM MATIBLIB PYK MO-
XKyTb OYTH BUAB/IEHI ONTHYHUMH MeTOoAamu Oe3 X nornepenHboi 0Opobku
3a paXyHOK BUKOPHMCTAHHS HaHOINbLI JOLINLHHUX YMOB OCBIT/IEHHS T4 CIIO-
crepexeHHs. BUKOpHCTOBYIOTE Pi3Hi cneuianbHi NPUHOMH OCBITICHHS.

Peghnexcne ocsimaenns. IlpomeHi cBiTna HanpaBnsiioTh Tak, o6
MOTIK, Majaloyu Ha NpeAMeT, BiAOUBaBCs B oui cnoctepiraya. Mosepxms
Oyne Gmima"ru i Ha 11 oHi a0Ope BUAHO MATOBMH ciia. AKWO npeamer
MPO30OPUA, 32 HUM MOTPIOHO PO3MICTUTH TEMHUH MATOBHI €KpaH: TeMHHIi
HeOnMCKyyuii nanip, kKapToH abo wock iHue.

TIinvose oceimnenns. TlOTik NPOMEHIB CBiT/Ia CKEPOBYIOTh BY3bKHM
MY4KOM Miji FOCTPUM KYTOM 110 noeepxHi 06’ekty. Take criocrepexeHHs
Kpawle 3nikicHioBaTH B TeMpsBi. Clia cTa€ BHAMMMHM 32 PaXyHOK CTBOpEH-
:!l; iJJT:;i-heu Bi/l HalIAPOBAHOro CyGCTPaTy MOTOXKHMPOBOI pedoBUHHM. SKiuo

pyBaHHs Ay>Ke HE3HauYHe, 3MEHLIYIOTb KYT OCBIT/IEHHS /10 OfiepiKaH-
Hi KOB3aKOYOr0 My4Ka CBITIIA; AKLULO NPEAMET NPO30PUiA, BUKOPHCTOBYIOTh
TEMHUH ekpaH.

3ycmpiune oceimienns BAKOPUCTOBYIOTb y TOMY BMNaJIKy, KOM npej-
MeT nposopui. JPkepeno CBiTaa po3MIlLyHOTh 3a MPEAMETOM i OCTaHHili
Eg'_l!rémna}o'n_: Ha NpocBiT. CBITIO HANPABAIOTH (4EpPe3 NPeaMET) NpAMo B
nl criocrepiraua, abo po3millyIOTh JUKepeno CBiTna Tpoxu 300Ky i Ha-
PaBnatoTb nyvyok npoMeHis aewlo BOiK BiJ oyel crnocTepiraya.
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KM cnocoboM MiABHILEHHS KOHTPACTY € OCBITJIEHHs CAiJiB MNp
MEHSAMM CBIT/1a 3 PI3HOK JOBXKHHOIO XBHIi. [TiT Ta xup no-pisHoMy po3~
CilOIOTh CBITNIOBI MpOMeHi. B cilifax i3 niaBMILEHUM BMICTOM MOTY Kpailie
PO3CIIOIOTHCA MPOMEHI CBITIa 3 MANOKO 0BXHMHOK XBUAi. ToMy Taki Ciis
[1¥ BUSBNISIOTH CBITJIOM i3 MiABULLIEHUM BMICTOM cuHiX npomeHis. Criau 3
NepeBaKaHHAM HKHPOBOT KOMIIOHEHTH /ISl NIACHIEHHS KOHTPACTy NOTPIb-
HO OCBIT/IFOBATH KOBTHMH MPOMEHSIMH, OCKIIbKM XKHP CUJIbHlIE PO3CItOE
npoMeHi cBiTAa 3 OUIbLIOKD JOBXHHOK XBHII. [ns OCBITAEHHA 00 exTig
MOYKHa BMKOPHCTOBYBaTH CBIT/IIOMINBTPH: CHHbLO-ONaKUTHI, QioneTosi Ta
MOBTI. |
HeoGxiannii eekT ycix crnocobis cnewiaibHOro OCBITICHHS 10CAraes
ThCsl MPaBUIBHUM MOJIOXKEHHSM MPeAMETY, PO3MILLEHHAM JDKepena CBiTia,
a TaKkoX BUOOPOM BiANOBIAHOT MO3HUIT criocTepiraya.

Jina BUSABJIEHHS CIifliB TakOXX BUKOPHCTOBYIOTH BJIACTHUBICTb Pi3HOL
KOHJIeHCallii Mapy Ha MOBEpPXHI NMPeAMETY, KA He Mae NOTOXKHPOBOI PEYO-
BUHM (MTPOMIKKK MiXK BiAOMTKaMK ManingpHUX NiHiK) i caMoi NoTOXHPO=
BOT PEYOBMHU. 3 LIEI0 METOK MOJMUIMBO MOAIATH HAa MOBEpXHIO 00’ekra
AuXaHHaM (BOJIOra 3 MOBEPXHI BUMAPOBYETHCHA WIBMJLLE, HIXK 3i caimy, |
BiH Ha [eAKUH yac cTaHe BUAUMHM). 3

Lli crioco6u niacUieHHs KOHTPACTY, AK MPaBuio, A03BONAIOTH 3HAXO=
AUTH CHNIIM JHIUE HA FIafKKX Ta MOJIPOBAHKX MOBEPXHAX, | He MOLIKO-
Jl)i(yiO’]b iX. BUABMBLUN TAKMM YHHOM CJitH, NOTPIGHO iX choTorpadysary

i, BUITYYHBIUW NpeJIMET, NPOBOIMTH nojansily odbpobky cainis y nabopas
Topunx YMOB2X. :

Cnia 3ayBakKMTH, 11O CHIIbHE TETUIOBE BUMPOMIHIOBAHHS [pKepena
CBIT/IA BUCYLUYE CJIifl, NEPEIIKOHKAIYH Y NMOJATBIIOMY BUKOPHUCTaHHS SK
BKA3aHUX, TAK il IHIIKX CrIOcoDiB.

Ane B npakTHlli HalyacTillle 3yCTPiualoTLCA BUNAJKH, KONU BCi BULLE-
BKa3aHi CMocoOM He NaloTb MOMNJIMBOCTI MOOAYMTH 3aiMILIEHI Ha TPed-
Mmeti cniau. Jins Toro, o6 6yno MOXIMBO NOOAYUTH Taki cliaH, po3pob-
JieHi MeToaM TX BUsIBNIeHHS — TOOTO NepeTBOPEeHHs HEeBMAMMUX CNiliB Y
BHIAUMI.

Jhiominecyenmui memoou 6a3ytoTbCs Ha BUKOPHCTAHHI JTIIOMiHECLIEHT=
HUX BJIACTUBOCTEN AEAKUX 3’€/HaHb MOTOXKHPOBOI peHOBUHH. 30y HKEHHA
nOMiHeCUeHUIT UMX 3’€HaHb MPOBOANTLCSH, K MPABHIIO, CBITIOM, XOuad
BIAOMI H iHWI criocoOu: TepMiunui, OionoridyHui, NOTOKAMU YaCTOK TO=
wo. 3aBAgKK Takid Aii MOXKHA JOCATTH 3HAYHOro 30inblUeHHS BUAMMOI
JoMiHecueHuil. Takuii MeTol BHOCHTH MiHIMalbHI 3MIHW B 10C/IIDKYBaHI
CHAW pyK i TOMYy HOro AOLINBHO BUKOPUCTORYBAaTH nepuium. [lis 30y-
JDKEHHS JIIOMIHeCUeHLiT BUKOPUCTOBYIOTh yibTpadioneToBi npomeHi, abo
OMNTHY4HI KBAHTOBI rEHEPaTOPU — Na3epH. -

Vasrpadionerose onpomineHHs 06’ €KTIB 3 METOIO BMABIEHHS JIaTEH:
THUX CNiJliB JaBHO BUKOPHCTOBYETLCS B KpuMiHanicTuui. Cnodarky #ord
BMKOPWUCTOBYBAJM pa3oM i3 MOPOUIKOBUMH METOJAAMH AJIS 3PY4YHOCTE
pochimkeHHs Ta (QotorpadyBaHHS CHiAiB Ha MO3aiYHUX MOBEPXHA
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flizniLie Oy/10 BCTAHOB/EHO, WO YIbTpadioneToBe ONPOMiHEHHs Aie i HA
caMy PEHOBHHY Cllifly, i YnM Gifiblue XHPOBOI KOMIMOHEHTH B PEUOBMHI
¢y, THM CHITbHILIA BHAMMA JIIOMIHECUEHUIA. [T IHTEHCHBHICTb 3aN1eKUTD
7aKOXK BIL matepiany caifocnpuiiMarodoi nosepxhi. Beranornewo, mo
HaiiKpalla JIOMIHECUEHLIs CITiAIB CMOCTEPIracThes Ha METaleBUX Mpej-
meTax: crylaBi anlOMiHIIO, naTyHi, OpoH3i, Hepxasitowil crani, 30407,
cpibni. s obcraBuHa cnpwsiia BAKOPHCTaHHIO ynb‘rpa(bmﬂeroaux OCBIT-
fi0BAYIB JUIS MOIYKY HEBHAMMMX CIIi/LiB NaninspHUX y30pis.

BusiBiieni TakuM METOJ0M CIiIM NaniispHUX y30piB GororpadyoTs Ha
ceHcuOLII30BaHl doTomarepiand, Hanpuknan, doromnisku Mikpar-300,
dot0-64, 124, 250, ®T-22, 32.

BukopHcTaHHs Jla3epHOro OMPOMIHEHHS [/ BHSBICHHS CIIAIB nani-
AAPHHX Y30piB MOB’A32HO 3 poGOTAMH KaHaACLKMX KpuMiHanicTis. CyT-
HICTb NEPCTIEKTHBHOT METOAMKH [10/1Mra€ B ONPOMiHEHHI A0CHIUKYBaHUX
MOBEPXOHB JIa3ePHUMHU NPOMEHAMH | (oTorpadypaHHi 0COGUCTOrO CBi-
yeHHS MOTOXKMPOBOi pe4OBUHHU ciigy. OckinbkM B LbOMY BHMAAKy He
norpibHa nonepeans obpobka 3paszka, Jaji He BUK/IOHAETHLCS BHKOPHC-
TaHHS IHIIWX EKCNEpTHUX MeToauK. [Ins 36ychHHs MOMIHECUeHLT a-
TEHTHHX CNIJIB PYK BUKOPUCTOBYETHLCA TBEPAOTLINM flasep Ha KpUcTani i3
rpanaty. [las doTopeectpauii CBITHUX C/iAIB BHKOPHCTOBYIOTH (hOTOaMa-
par «3eHiT-E» 3 noaoBxkyluumu Kinbusmu i 06’ extusom «leniocy. Do-
TO3HOMKA MPOBOJAMTHCA HA CeHCHOLNI30BaHi GOTOMIIBKY Y4YTIMBICTIO Bij
30 no 500 opunuups I'OCTy. JlazepHHM METOAOM BHAETHCH BUSIBUTH |
chororpadysaTi CniaM NaibLIB IIECTUMICHYHOT AABHMHM Ha mnanepi.
CnpoOu BHABMTH TaKi CAifM WAAXOM O0OPOOKH HIHIiAPUHOM HE MpUBEIH
po yenixy. [NosuTueni pesynsTaTh BaaBanoch OJepIKaTH NPH BUABIEHHI
CIB HA FPOLIOBMX KYMIOpax, a TaKOX Ha AEAKMX iHIUMX Martepianax:
CMHTETHYHA LIKipa, INOPCTKI OOKIAJMHKM KHUXKOK, JMIKKHU Oik i30/18-
uiHoi cTpiuku. Baasanocs ussuTH npunatHi ans ineHTudikauii caign
JaBHUHOKO 10 3 — 4 MicsLIB Ha NOBepxHi, nodapbosanii MacasHoio dap-
oo, meTani, JIUCKYHOMY KapTOHl curapeTHoMy QuUIbTpI.

36y,r_uKeHHs| JOMIHECUEHLIT MPH UbOMY crocodi MOXJIMBE TaKOK 3a
0NOMOro aproHoBoro nasepa deznepepBHoi aii. OnTuMalibHa A0BXKUHA
XBUjli nasepa moxke Oyth 530 abo 532 u. M. IlpuiiHsaTHE BUKOpHCTaHHS
Aazepie 3 QOBAKMHOIO XBui 514 abo 510 H. M. MOMJIHBOCTI BUKOPUCTAHHS
fazepiB 3 yAbTpadioneToBUM CBITAOM 3 JOBKHHOK XBHII 354 H. M. BM-
BYeHO MeH1ue.

JlazepHe omnpomiHeHHs XapaKTepU3y€EThesi BHCOKOK UYT/IMBICTIO 10
MiKpOKibKOCTI PEYOBHHHU CIiy, WO A03BOJNSE BUSBIATH CHiaM micis
TPMBaNOro 3BOJIOKEHHS | BWCYLIYBaHHS CHIAIB HAa nanepi, a Takox
YCNiLIHUM BUABIECHHAM JaBHIX chaimis (y siteparypi nybaikysanoch npo
BUSABIEHHA CiflIB AABHICTIO 10 9 pokiB).

Hopozuxoel memoou. EhekTHBHUM METOJIOM BHSABJICHHS 6e36ap31—mx
CiaiB nanbuiB € BUKOPHCTaHHs nopowkis. Lle# metoa npoctuii, He no-
Tpebye rpomizakoi anapatypu, Moxe OyTH BUKOPHCTAHUM y OYAb-SKUX
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ymoBax i B 6arathboX BUNaaKax 1ac MO3HTHBHI pesynbTaTH. Bin rpyHTyes
ThCS HA aAresii — BAACTHBOCTI i3MUYHWX Til NPUIMMATH A0 THWIMX Tij,
BHACIIOK YOr0 BUHMKAE 3ueryieHHs nosepXxoHb. CBikHMi caia nanins
HOTO y30py HAE€AKMH 4ac micis HOro YTBOPEHHs € BOJOTMM 1 JIMIIKHM,
SK1o Ha HOro NnoBepXHIO MOMNaaalrTbh YaCTKH IHLIOT KOJILOPOBOI Pevo:
BUHM, TO BOHH NPUIMNAIOTH 0 HLOTO i CNIiJl CTa€ BUANMMM. 3BHYAKHO,
LO YaCTKK NPUIHMNAIOTD | TaM, /e HeMae MOTOXUPOBOI PEHOBHHH, TOOTQ
chify, ajne aares3idHi BIACTMBOCTI MOBEPXHI CiJOHOCIS 3HAYHO MEH
BJIACTHBOCTEH MOTOXMPOBOI pe4oBuHH. Tomy npu 31yBaHHi MOPOLLKY
CTpyMEHeM MOBITps Oiblla YaCTHHA CTOPOHHBLOI PEHOBHHH 3aNHLIAET
o Ha NaniigpHUX JiHiAX, cTBOpioloum 3abapenenni ciia. [Notoxupos
cAiiM MaroTh BibLly JIMMKICTL NOPIBHAHO 31 CliAaMH, YTBOPEHHMH 10;
TOM, 110 CKJIaJly AKOrO BXO/MTb BOJA, PI3HOMaHITHI KUCIIOTH Ta COJli, asie
HEMae XKHpY. -

Benuke 3HaueHHs /15 NPUIKNAHHSA YaCTOK MOPOLIKA J10 CiA0YTBOP
{O4OT PEYOBHHHM Mae TOBLIMHA LUAPY L{€] PEYOBUHHU, KA 3aJI€XKUTh Bijl J
BHOCTI Cjlifly, XapakTepy MOBEpXHI i CTPYKTypu 00’€KTa, Ha AKOMY B
3a/MIIEHHH, | Bil CWJIM HATHCKAHHA Ta 4acy KOHTAKTY MajbUiB 3 NOBEP.
Hero 00°eKTa, BijJl TEMNEPATYPH HABKOJNWIUHBOTO CEpeoBHLIA. Y CTaHOBY:
TH TO4HHMIL 4ac, 3 NAUHOM sKoro Ge3bapBHi CiiaM NajblUiB MOXYTb OYTH
BUSIBJIEH]I MOPOLIKAMK, HEMOXKIKBO. Lle 3anexuTs Bill WiNOT HU3KHU MPHS
uuH. Y KPUMIHANICTHYHIN JiTeparypi HAaBOAATHLCS MPHKIAAH YCTilLHO]
00pobKK NOpOLIKaMK CHIAIB NANiASPHUX Y30PIiB HA Manepi AaBHICTIO Bij
24 roauH [0 TPbOX POKIB; Ha CKJi, SIK€ 3HAXOMMTLCS B 3aKPHTOM)
NpUMIilLEHH], — Bi ABOX /10 TPbOX MICALIB; HA CKJli, SKE 3HAXOAUThCS
BIAKPUTOMY TOBITPi — Bi/l OIHOTO /0 ABOX MiCALLB.

Y npakTuui 6e36apBHi Ciau NPUIAHATO PO3AINATH HA «CBDKI» Ta «AaB:
Hi». Lle# noain € yMOBHUM, BiH IDYHTYETbCS HA BIAHOCHIA JaBHOCTI yTBO;
peHHs chlifis naniasphux y3opis. CBixi ciiiin MoxyTb OyTH BusiBNEH] Mak;
e Gyab-AKHM NOPOLUKOM. BIUIMB Ha IHTEHCHBHICTh 320apBICHHS 3aNIEKUT
JMLLIE Bifl CaMOT NOBEPXHi, Ha Skil 3anuieHo ciniau. JlasHi caiam, sk npasi
J10, HE MaIOTb Y CBOEMY CKJIa/Li PIAKMX UM HAMIBPIAKHX PEHOBHMH, TOMY CNa
60 NpOSIBAAIOTH BIACTUBICTE JIMMKOCTI | HE YTPUMYIOTb Y JAOCTATHIH Mip)
yactok nopowky. Taki caiau Kpaule BHABIATH 33 JOTNOMOrOl0 rase
noaibHux abo piakux peakTvBiB (napis HOAy, pO34MHY a30THOKMCIIONG
cpi6na). SAkiwo s HeoOXiAHO BMABWTM NaBHI ClilM MOPOLIKAMH, TO TaK
CJlijIM MOBUHHI OYTH «OCBDXKEHMMM». JL1st LIbOro B CJ1i10YTBOPIOIOUY PeyO:
BHHY BBOJATH pijiki a00 HaMIBPi/IKi pe4OBUHH, HAMPUKIA, BOAY.

B oaHux BHnaakax 3BOJNIOXKUTH A2BHI CJNJIM MOKHA LLISAXOM OCAAKY
BaHHsA Ha HUX Bonoru Bia Auxanus. [lpu ubomy HeoOXinHo natn nesku
yac /1S BUNApPOBYBAHHS BOJIOTH 3 ALISHOK NOBEpXHi 00°€KTa MiK nan
JASPHUMM NiHIAMU. B iHIKMX BUNaaKax 3BOJIOKEHHS Moxe OyTH 1ocarHyTd
BUKOPUCTAHHAM CrieuiabHUX napoBuX BaHH. OnHak Le noTpedye nesHM
HABUKIB, i Nepej UMM HeoOXifHO 3poOMTH AeKijbKa eKCNepUMEHTIB i
3BOJIOMEHHIO CTAPUX CAIAIB.
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Ha moxacuBIiCTh BUABNEHHA NanilApHUX Y30piB BIUIMBAE NMpUpoOaa pe-
4yoBMHH 0G’€KTa i CTaH HOro NOBEpPXHi, @ TAKOXK BIACTMBOCTI MOPOLUKY i
crioci6 obnunenns. Teepai peyoBHHH, AKi MAlOTh 3HAYHY JIMMKICTH (B OC-
HOBHOMY 1I€ MJIACTMAcH, /10 CKJIafly IKUX BXO/ATb CMOJIH, JIaKH, J€pEeBUHA
{ 7. iH.), MalOTb BIACTHUBICTb YTPUMYBATH APiGHI YaCTKH IHLIMX TBEPAMX
¢4OBHH (MOPOLLKiB). [JlesKi pe4OBHHN MOXYTb yTPUMYBaTH NpiGHi uacT-
i IHIIMX PEYOBMH B CHMJY TOro, W0 iX NOBEpXHS BX€ BKPUTA SKOHO-
HeOYy /b IHLIOKO PeuOBHHOIO (BOAOHD, 3a0pyAHEHHAMHM HA KyXOHHOMY Mo-
cy/il, JKMPOM ToLwO). Sk NPaBHJIO, BUABIEHHS MOPOLIKAMH cniaiB, AKi 3Ha-
XOJATBCS HA MOBEPXHI, NOKPUTIt CTOPOHHIMH piakumu abo HaniBpiaKUMK
peuOBHHAMM, NPU3BOANTL /10 «3a0MBaHHA» CNIAIB i, TAKHM YHHOM, 10 iX
yrpatH. ToMy, SIKILLO NOBEPXHS, Ha AKIA 3aHUIIEHO CIIAH, BKPUTA BOROIO,
T0 CNIOYATKY MOTPiOHO naTH il 0OCOXHYTH, a NOTiM Bixke CrpobyBaTH BU-
4BUTH CITIAM 3a JI0TIOMOTOl0 MOpOLLIKiB. SKILO K MOBEpXHS npeaMeTa M10-
KpUTA JKMPHUMH 200 JIKNKUMU PEHOBHHAMM, TO MOTPIGHO BUKOPUCTOBY-
BATH IHLI METOAM BUSBICHHS CIAIB, HaNIpUKAaA nap oy .

BUABUTH CNiIM NANbLLIB PYK HA Jy’Ke NOPUCTHX MOBEPXHAX ((hinbTpy-
Ba/IbHOMY N1arepi, Lerii, AepeBrHi Ta IH.) Bi3yanbHo abo 3a A0MOMOrok no-
POLLKIB Maike HEMOXUTHBO, TOMY LLO CIIiIOYTBOPIOIOYA PEHOBMHA BCMOK-
TYETbCS B TOBULY MPEAMETY i Ciiia Yepe3 Aeskuit yac 3uukae. Ha rmaakux,
HEMOPUCTHX MOBEPXHAX APIOHI NOPOLIKK BHABNSIOTH JeTalli y30pis narti-
NAPHUX JIHIA y 0e30apBHUX ManbUEBHX CJiax 3HAYHO TOHLIC | NOBHILLE,
K OilbLI KPYNHI nopoluky. HaBnaku, Ha NOPUCTHX, HE MIAJAKUX MOBEPXHAX
noTpibHO BUKOPUCTOBYBATH KPYMHi MOpOIIKK. Ha Takux MoBepxHIX BOHM
12i0Th 01kl cyuibHe 3a0apBneHHs NaniIAPHUX NiHiN y chinax. J{pibHi no-
POLLKH B TAKMX BMMNANKaxX 3a0pyIHIOKThE NOBEPXHIO | «3a0UBAIOTHL» CJ1i/H.

[lpy BMKOPUCTAHHI MOPOLUKIB, @ TAKOX Nij Yac caMOCTIHHOro 1X BH-
roTOBJIEHHS 40O CKIaJaHHs CyMilue C/lia BpaxoByBaTH YMOBH, MpH AKHX
nopolikk GyAyTb HaWKkpaule BUABAATH Ciliau. Pesynstatu aociimkens
NOPOLLKIB, AKi 106pe BUABNSIOTH CAIAM, CBIAYATS, IO CEpeaHil po3mip ix
seper 6inst 5 mkM. Ilpu uboMy onTuManbHe ChiBBIAHOLIEHHS B MOPOLIKY
Pi3HMX 3a po3MipoMm uacTok Take: 78%, abo Ginblia yacTuHa 3epeH, Ma-
i01h posmip 0,5-1,5 mkm; 6nusbko 6% — cepeani (Ging 2,5 mkm) i Bina
9% — kpynHi (7,510 mkm). Yactku 3 ‘posmipamu Ginbiie 10 Mkm € Bunaa-
KOBUMH HEpoOOUMMM AOMILLKAMM, i X KIIbKICTb Y MOPOLIKY HE MOBHWHHA
nepepuuyBatv 7%.

Bonoricte akTUIOCKOMIYHOrO MOPOLIKY, 32 PIAKICHUM BUHATKOM, HE
€ YHHHMKOM, IO CYTTEBO BIJIMBAE Ha iX NPOABIAIOYI BAACTUBOCTI. Binbiie
TOro, BUKOPHCTAHHA MOPOLUKIB 3 MPHPOHOIO Bonoricno., ToOTO Hacuuye-
HHX y mekax HOPMH BOJIOTOO, sIka HasBHA B MOBITPi, B MNOPiBHAHHI 3
AOCONOTHO CYXMMH, MIABHUILYE BMSBAEHHS CHiliB 110 3HAXOAATHC HA
WopeTkux | NOPUCTUX NOBEPXHAX. OHOYACHO TIOPOLIKH, 110 MAKOTh Hajl-
IHLIKOBY BOJNOTICTb, MPH TPHBAJIOMY 30epiraHHi «31€xKyIOTbea» | MOCTY-
1080 nepereoprotoThes B rpyakH. Ilepenycim ue BiaHocuThes 10 nopolw-
KiB okcuay LMHKY i | OKCHAY KYTpYMY 3 CaXelo.
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4aXOMHTH HE3HAUHY KiJIbKICTh MOPOLUKY PIBHUM 1IAPOM [0 BCLOMY TOPLIFO
quB. Mai. 50). Hannuuiok nopouwky CTpYuUIyeThCs Hasan y KOpoGKy
(Ma- 51) nerkum NOCTYKYBAHHAM MajbLUAMH T10 pyHui. ;
B3sBILW NEH3eNb 3a KiHellb PYKOSATKH BEIHKMM, BKa3iBHUM Ta CepelHiM
[a/ibLAMH, TIOPOLLOK HAHOCATH Ha rpeamet. [lensens npu uLOMy noBuHeH
je/lb IOTOPKYBATHCS 10 NpeiMeTa. 3a0apBtoioUH Clliu, NOTPiOHO BOAUTH
feH31eM 10 Npe/IMeTy B PI3HMX HANpsMax, TaK, K PEeKOMEHAyBajloCcs ne-
Pemmysa‘m NOPOLLIOK Nif yac 3a6apBneHHs CAidiB Mepiuum crnocobom.
SIKUIO BHUSBAAIOTBLCA CAIM Ha BEPTHKAIbHMX [OBEPXHIX (HAMpPHK-
pan, WKL), TO nensenb NOTPIGHO BOAMTH CIIOYATKY 3HM3Y Bropy. a
goTiM — Y Pi3HMX Hanpamax (auB. mai. 52). 3aKkiHYMBIIM HAHECEHHS MO-
pOLLIKY, TEH3e/b 3HOBY CTPYUIYIOTE i BUIY4aloTh HUM HA/JTMLIOK TIOPOLIKY

Pe3y/bTaTi €KCMIEPUMEHTIB CBiAYaTh, 1O (epoMarHiTHi MopoLk
«Tonas», «Onaa», Py6in» i «Manaxity noBHHHI MaT BOMOriCTh He Oifg
we 0, S% y MOPOUIKAX HA OCHOBI KapBOHINLHOTO 3a/1i3a BOIOTICTb HE T1Q
BHHHA nepeBuLLyBaTH 2%; NOPOLIOK aJIOMiHIKO MOBHMHEH MAaTH BOJIOTICT
He binbiue 1%; okenn uuHKy — 4%; a MOPOLUOK, WO CKNAAAEThCS 3 CyMil
Mini 3 caxero (3:1), moBuHen OyTH 30BCIM CYXHM.

[Topowku notpi6Ho 36epiraTi B 3aKpUTI YKCTIH Tapi, HE A0MyCKaTy
3abpyAHeHHS IHUIWMU nopoliKaMK, 60 Le npusBese A0 NOripLIEHHS NpQ
ABISI0YMX BracTHBocTei. [IpokantoBat B MydenbHUX neyax, abo iHul
cnocoboM, i pO3TUPATH B CTYNLI MOPOWKK (abpUHHOro BUIOTOBJIEHHS He
noTpibHO, e MOoXKe MPH3BECTH Au NOTipLIeHHs X poboUMX BNACTHBOCTEH
PizHOMaHiTHI 3a cBO€O (i3MYHOIO CTPYKTYPOIO MOPOLUKH [10-Pi3HOM)
MpOSBASIOTH BAACTHBICTb MPUIIHIIAHHA: aMOP(HI NMOPOLIKH MAKOTh Oi/ibE
BUCOKI BIIACTMBOCTI MPUITMNAHHSA, HDK KPUCTANlIYHI. ;

Ha BracTuBicTb MOPOWKIB MNPUAMNATH A0 PEHOBHHH Crlify BILIHBAE
cam rpolec oONUAeHHS: HAHECEHHS MOPOLIKY Ha C/ijl | BUIYYEHHs Hal
JIMLUIKIB MOPOLIKY 31 ciijyy. BUKOpHCTOBYIOTE Taki NPUHOMH HaHECEHHS
BHJIYHEHHS TTOPOLLIKY: y

a) NMpOCTHH, ane HaieeKTHBHIILMKA MPUIAOM BUABIEHHS CIIIB €
CHMaHHA | NepeKo4vyBaHHA MOPOLIKY MO MNOBEpPXHi, Ae nependauaer
HasiBHICTh CNiiB.

JUis bOro HACHNAIOTH HEBEIMKY KiILKICTh MOPOLIKY i3 KOpOOKH,
4oro ii HaxWAOTL abo CTPYLIYHOTh, MOCTYKYIOuM nanbusmu. [lpex
fpH UbOMY MOBHHEH MOKPUTHUCS PIBHWM i TOHKHM LIAPOM 1OPOLIKY.
TIM MPEAMET HAXUIAIOTH TaK, o0 MOpoloK KOB3aB M0 Horo NoBepxHi
B OJMH, TO B iHlwwmi Gik. Lllap nopowiky, 3ycTpiuarouucs i3 NiHisMHU No
JKHPOBUX BIJIKNA/IEHD Mijl APAMUM KyTOM, OCI/Ia€ Ha HHX Kpalle, HiX KOJl
BiH KOB3a€ B3/IOBXK NiHiii. Tomy wap nopoiuxy norpicHo nepemiLyBatl
Mo MOBEPXHI NpeAMeTa B pi3HUX HanpsaMkax (aus. man. 49).

Cnocib jae rapHi pe3yiabTaT npu 3a0aps
JIEHHI CIiJ1IB JIETKUMH NOpoliKamu. Bin BUKG
PHUCTOBYETBCA TaKOMXK S LIOPCTKUX TOBEf
XOHb, Ha SKWUX NPaLOBATH NEH3JIEM HEMOHUI
BO 4epe3 Te, WO MOPOIOK MPH LbOMY 3a0M
BacTheA y NOFMGAEHHS.

6) sabappfieHHs 3a J[OMOMOrOK) M’SKOFR
neH3ns 3 BepOnrOKOI, KOJOHKOBOT Ta IHILC
LepCeTi.

[Topouiok HacunaeTbCa B MOCY, LUMPLUHI
Hi)K nenzens (a00 Ha apKyll KapTOHY Yd naré
py Toio). [lensens crpymyerses Bia nuny ¥
YacToOK MOPOLIKY, AKHH 30epircs Bil nonepe
Man. 49. 3a6apenenns caigie  AHbOT pPODOTH, MOCTYKYBAHHAM PYKOATKH

U/IHXOM fiepecHNaHHs TBEpAOMY npeameTty. Yucruit nensens on C
NOpowIKy 1o NoBepxHi KaeThCsi B MOCYJWHY 3 MOPOLIKOM Tak, LUO!

Mays. 50, Tax nabupawrs Maur. 51. Crpywysanus Mau. 52. O6podxa nosepxni
NopoHoK Ha MEHIIHK HATIHUIKY l'IIJpGI.[!K')" 3 Nen3JaH 34 J10NOMOTro NeHIn

3 NOBEpXHI npeaMera. PyxaTi neHsens i B UbOMY BUMA/Ky Cililly Pi3HUX
Hanpsamkax. Crioci® BUKOPHCTOBYIOTh /ist BUSBICHHS CJli/liB MOPOIIKAaMH
Ha raafikdX NOBepxHAX (CKJi, MONipoBaHWX MOBEPXHAX, HIKEIbLOBAHMX
MeTasax i T. iH.).

3aMicTb MPUPOAHOT LIEPCTi A% BUTOTORJIEHHS AaKTHIIOCKOMIYHHX [eH-
3B BUKOPHCTOBYIOTH siaBcaH. Taki newsi maiie He mocTynaroThes 3a
NPOSABNAIOYMMU MOXKJIMBOCTAMM MEH3NAM i3 KONOHKOBOT wepcTi. TexHika
X BUKOpDUCTAHHA Maike HE BIJIPI3HAETHCH Bifl TEXHIKH BHKOPHUCTAHHS
TPaAniIHHKX NAKTHIOCKOMIYHUX NEH3MIB. 3pyYHO KOPHUCTYBATHCS NAKTH-
0CKONIYHKUM MeH31eM, 3aKpIIIEHWM Ha ryMOBIH rpyuii, 10 103BOJISE
BUAYYMTH HaLTMIIKK NOPOLUKY 3i cnify abo norokom noeiTps, abo nexs-
/I, a TAKOXK 3BIILHUTH MEH3€b BiAl MOPOLUKY.

Nas BHKOPMCTAHHS JAKTHIOCKOMIYHOrO MeH3/1 HeOoOXIZAHO MaTH Je-
AKi Haguku. CUIBHUN HATHCK MOXKE NPU3BECTH /10 NOLIKOKEHHS CIAIB
400 ix peraneii. [Tpu cnabkomy Hat HCKy B cmm 6yne 3aJlMLIIaTHCA 3aiBUH
MOpoiok, akuil 3aNOBHIOBATMME MDKNANIIAPHMH MPOCTIP, WO 3HU3UTD
AKICTY ¢ripy.
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HenonikoM NaKTHIOCKOTIYHMX MEH3MIB i3 WepeTi € MOMJIMBICTD §
IIKOJUKEHHS CBixo3anuiieHux ciigiB. Llel nemonik BiacyTHid y Mary
HOrO MEH3I4.

8) Ghapbysanns 3a 00NOMO2010 MAZHIMHO20 nen3/s, 3arPOTIOHOBAHC
B 1962 p. amepukanuem Mak-/lonenom (man. 53). Lle marHitHuii ¢
JKEHb, AKHH MOXKE PyXaTHCs B KOpIYCi, BHTOTOBJEHOIO 3 HEMarHiTHO)

Man. 53. ByaoBa MArHITHOIO NEH3IA:

| — HakoHe4HUK, 2 — raika, 3 — nocTiiHWiA MarHiT, 4 — cTepkKeHs,
5 — npyxuHa, 6 — KOpNyC Neusnsa, 7 — py4xa

MaTtepiany. 3HaXOAS4MCh Y KpaWHbOMY MEPEIHBOMY [OJ0KEHHI, CTEP:
NPUTATYE YACTKH MOPOLUKY, SKWH Mae MarHiTHi BiractuBocti. Yactku 301
FOTBCS Ha KiHLi MarHITHOTO MEH3/8, CTBOPHOIOYH «LIITOYKY». JAKILO NpoBs
TH TAKUM TIEH3JIEM 10 MOBEPXHI NpeMeTa, Ha AKOMY € HEBHUAMMI MOTQ
POBI CHiIM PYK, YaCTKH MOPOLIKY BIALIAIOTLECA Bifl MEH3A | NPUIMNAL
JI0 PEYOBHHH califly. JKio BiZIBECTH MarHiTHHHA CTepXKeHb Ha3ajl, MarHil
noJie, O YTPUMYBAJIO YaCTKH MOPOLUKY, 3HUKHE 1 «LITOUKa» pO3naaeThi
Haimiiok nopoiuky, 1o 3anyIIWBCS Ha NMOBEPXHi Cily, BHIY4aloTh M
nepeIHbOMY MOJIOJKEHHI MAarHITHOrO CTEPKHS, KOJIM «ILITOYKa» 3 NOopoul
sigcyTHs. Cnij MaTu Ha yBa3i, 110 BUIYHYEHHS HAUIMLIKY MOPOLIKY (4K
cnigy) notpibHO MPOBOAMTH He 3pasy, a yepes 10-20 xe — ans Toro,
NOPOLIOK YCTUI 100pe MPUIHIHYTH 10 MOTOXHPOBOT PeHOBHHH.

JInst MOBHILIOrO BMITyYEHHS HAJIMILKY NOPOLUKY i MiABUILUEHHS YiTh
CTi CNifly, BUSBIEHOrO MarHiTHUM MEH3/IEM, PEKOMEHIYIOTb B J1OMOBHE
HS 10 HLOTO, BUKOPUCTATH 3BUUYAHHUHI JaKTHIOCKOMIUHWE neH3ens, OF
CTHUTH «3a0WTHIAY CIiJ MOXKHA | MArHiTHUM MeH3/IeM, AKI0 HaOpaTH
HBOTO MOPOLIOK KPYMHOTO MOMeNy i AeKilbKa pa3iB MpOBECTH Mo Clif
OUMILAIOYH HOro BiJ HaAMIpHOT KibKOCTI MOPOLUKY, 10 3aMOBHIOE [T
MIXKKH MK NaniispHUMH JiHIAMH. ]

MarHiTHUM NeH3eM YCMIlHO BUSBSIOTH CIiIM HA MOBEPXHi MK
METIB, BUTOTOBIEHHX i3 PI3HOMAHITHMX Marepianie. Bunsarok cknanak
MpeAMEeTH 3 MarHiTHWX mMarepiais (cTaii, YaByHY TOLLO), HE BKPUTHX I
pom apbu abo emani, xoua s MOUIYKY CHifliB PYK Ha MeTaJleBUX Mk
MeTax, L0 MaloTh BeNUKi po3Mipu (Ha celdax, o60uTHX 3anizom Bep
TOLIO) MOX€ BWKOPMCTOBYBAaTHCh | MarHiTHHii neHsenb 3 NoAabLl
«AOBOJKOIO» CNiY AAKTHIOCKOMIYHHM MEH3JIEM.

2) 3a donomocor poznuwioseadis (MynbBepu3aTopie, rpyw abo 3af
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oroBaHHX y 1960 p. aMepHKaHCHKMMM BYEHHMH a€pO30JIbHUX PO3MMIIIO-
44iB) TOLLO. [lynbBepusarop (crneuianbHuii — A7 MOPOWIKIB) 3apsika-

» MOTPIOHKMM Ui faHoro Bunazaky nopoiukom. ITigHocaTs myabBepusa-
op /10 MpeAMeTa Tak, wob Tpybka Oyna Hanpas/iena fiJ roCTpUM KyTOM

o, MOBEPXHI NpeaMeTa, NPUBOJATH HOTO B IO | PO3MUIIOIOTH NMOPOLLOK.
ig yac (apOyBaHHs My/1bBEPH3ATOP NEPEMILLLYIOTb, HAaNpPAB/IAIOYH CTPY-
jHp Ha CJIA 3 pi3HUX GOKiB. [licas UBOro HAANMLIOK MOPOLIKY BHJTyua-
,oTh CTPYMEHEM TMOBITPS i3 TAKOro 3, afe Mmycroro, myibsepusatopa a6o
[IeH3IEM.

Cnoci® pekoMeHayeTbes s 0OpOOKH BEIMKMX MIIOLL Ta LIOPCTKHUX
[10BEPXOHb. B OCTaHHBbOMY BMMa/IKy HAMLIOK MOPOLIKY MOTPIGHO BHy-
yaTH TYJIbBEPU3ATOPOM, @ HE MEH3NIEM.
3aCTOCOBYIOYHM MOPOLUKH NS BUABIECHHS CliAiB NOTPIOHO KepPyBaTUCH

raKMMU TIPaBHIIaMH:

|) NOpoOLUKK MatoTh OyTH MIIKOAMCTIEPCHUMH (MUIONOAIOHUMH) | Ma-
1 HOPMaJIbHY BOJIOTICTb (y Meax, L0 BKa3aHi BULLE);

2) MaT¥ Xopouly aaresito (NMpUIMNaHHs) 10 CaiaiB i He 3abapemoBaTu
NOBEPXHIO, Ha AKiH BOHH 3HAXOAATHCS;

3) Ha rNajKUX NOBEPXHAX BUKOPHCTOBYIOTbL MOPOLIKH 3 APIOHILIMMM
4ACTKAMM, 2 HA LIOPCTKUX — 3 Biblll KPYITHUMHE;

4) npu BUABJEHHI CNiAiB PyK Ha KOJIbOPOBOMY 00’€KTi — HoOCIi, Koip
MOPOLUKY MOBHHEH BIAPI3HATHCA Bill KOJILOPY MOBEPXHi, HA AKIH MOXKe

3HAXOAMTHCA cnid. fAkuo cnig 3rogoM nepeadayvacTbCs KOMitoBaTH, BUOU-

paloTh NOPOLLOK, KW Mae Kpalli NposBAsiOvi BAACTUBOCTI IS AAHOT
NOBEPXHI;

5) norpibHo BubipkoBo niaxoauTH no cnocoby nodapbysanus cniny i
B KOJKHOMY KOHKPETHOMY BHMAAKy MPOBOAMTH MOMEPEIHE eKCrepuMeH-
TallbHe BUSBJIEHHS Ci/iB Ha TaKiii ke YW aHAJIOTIYHIi NOBEepPXHi;

6) He MOXKHA KOPHCTYBATHCS 1S PI3HUX MOBEPXOHb i CiMliB OAHUM |
THM ke nopoiukoMm, 60 Le Npu3Beae A0 BTpaTH ciiliB pyk abo a0 3MeH-
weHHs B HWX 1H(opmauii. B npoueci poboTu no BUSBNEHHIO ChijliB, Mo-
TpibHo minGupaTh 3 Habopy MOPOLLKIB KpaLUKii (32 BUABSIOUMMH BIACTH-
BOCTAMM) MOPOLIOK /15 KOXKHOFO KOHKpeTHoro o6’ekra. Taky ekcnepu-
MeHTanLHy pobOTy MPOBOAATL HAa THX AINAHKAX, 3 AKMMH 3/I0YHHELL HE
MaB KOHTaKTYy.

7) He MOXKHa HAHOCHTH MOPOLLKK HAa MOKPY, 3a0pyaHeHy abo UMKy
MosepxHio. IMoBepxHs noBuHHA OyTW BUCYLIEHA | OuMileHa Bia Opyay.
Akuo 3pOOMTH Lie HEMOXKJIMBO, BUKOPHCTOBYETHCS IHILWH METO] BUSB-
CHHs crinig pyk (3a AONOMOroK Napis oty a6o XiMiYHWX PeaKTHBIB).

8) sikio caiau He 3adapOyBanucsa OIHMM i3 MOPOLLKIB, MOXKHA BUKO-
PHCTATY jHwmid, Ginbl aunkuit aGo Bakumi, niaiGpaTh cyMmil NopoLKis
400 BukopuCTATH IHILKMH METO BUABIEHHS;
mokg%‘ﬂnn BHAB/ICHHS CBDKMX C/TiAIB MOTPIGHO BMKOPUCTOBYBATH MOPO-
B Oglol%m rpyboro nomeny; crapi ciliau Kpaue ¢dapbyBati nunonoaid-

s JIMBO MIJIKMM MOPOLLUKOM;
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KonbOpOM MOPOLUKH MiAPO3AINAIOTE HA CBITIi, TEMHI | HEHTpabHI, a
MATHITHUMH BJIQCTUBOCTAMM — HA MarHiTHi Ta HemarHithi. [lopouwku
Ky Th CKJIAIaATHCS 3 OHIET PEYOBUHHU (ATIOMIHIO, rpadiTy, caxi Towo)
|,60 PE/ICTABIIATH c000i0 MexaHi4Hy Cymil ABOX 4 Oinbiie peuoruH. Jlo
i, AK NPABHJIO, BXOWTL MOPOLIOK 3 BiHOCHO KPYNHUMM acTKam,
xiil CITYTYE HOCiEM APIiOHMX 4aCTOK iHWIOrO MOpowKY; o Gesnocepen-
0 320aPBIIOE CNify (HanpuKaaz, okeun Kynpymy 3 caxero). Kpium Toro,
ix NiAPO3/UISIOTH HA: &) Nerki NOPOLIKK — Caxa, JiKONoAiH (cropu nnay-
ya), TATAHYAEPOCH, IEPEBHE BYTLA, rpadit i T. iH.; 0) BaxKi NOPOLIKK —
okcH/L UMHKY, OKCHIL KYNpYMY TOLLO.
HaiOiibii NOWIMPEH] TaKi MOPOLUIKH:
a) OKCHJI UMHKY — 3’ €IHaHHA LMHKY 3 KUCHeM, OUIHH myXku# nopoiiok,
otpyiHuUi; 6) okeun Kynpymy — 3’€,ELH3HH$I Mili 3 KHCHEM, TOHKHH YOpHUii
[0POLIOK; B) OKCHA MIOMOYMY — 3’€HAHHS CBUHLIO 3 KMCHEM, MOPOLLOK
s0BTOr0 ab0 HYEepBOHYBATO-XKOBTOrO KOJILOPY; I') AIOKCH] MaHraHy (nepe-
KiC MaHraHy) — KMCHEBE 3’€IHaHHA YOTHPUBAJIEHTHOTO MAaHraHy, TeM-
HOKOPHUHEBHH MOPOLUIOK; 1) AOMIHIA — MeTal, SKUH BUKOPHUCTOBYETHCA
y BUTJIAAL TIOPOLIKY, CPIGAsSCTOro KONLOPY, BHACHIAOK 4HOrO paHiwe B
KkpHMiHATICTHYHIHA JliTepaTypi Ha3MBaBCA apreHTOPaToM (Bi JATHHCHLKOrO
apreHTYM — cpif110); €) CypHK CBUHLIEBHI — OKCH IUTHOMOYMY, NOPOLIOK 3
BIITIHKAMH Bifl OPAHXKEBOTO /10 YEPBOHOTO KO/IBOPIB; €) NIKOMNOAIH — TOH-
kuit, ApiOHMH Ta AErKWid MOPOLIOK 3 A03PiNuX Cnop nnayHa (n’saMua) —
nanopoTeBOT POCAMHM, )KOBTOTO KOIbOPY; %K) rpadit — MiHepai, pi3HOBHA
yHCTOro KapOOHY, KONip BiJl CTajl€BO-YOPHOIrO [0 CTaleBOro, Ciporo;
3) 6poH3a — crijiaB Miai 3 pPi3HUMH €IeMeHTaMH, FOJI0BHMM YMHOM MeTaja-
MH, HaH4acTille BMKOPHCTOBYETbCA (B MOPOILIKY) CMaB Mifli 3 ONOBOM,
KONp 30JI0THCTMH; 1) TanbK — MiHepan, CUJIIKaT MarHito, nopoLok 6inoro
400 TPOXH CipyBaTOro KoJbopy; k) KaHihob — npupoaHa cmona, Sky 100y-
BAIOTH 3 YKMBHLI XBOHHKX Aepes. Lle kpuxka ckinonoaibHa pevosuHa 3 paxo-
BUCTMM  3]I0MOM. BMKOPHMCTOBYETBCS B MOPOLUKOMNOAIOHOMY BHUIJIS/;
1) 341130, BiAHOBJIEHE MAPOreHOM — MarHiTHHI MOPOLIOK CIPOro KONbOpy.

Ulnpokoro po3noBCtoukeHHs OCTaHHIM yacoM Haly/iM MOPOWIKH Ha
hepomarniTHiii OCHOBI 3 yMOBHMMH HazBamu «Manaxit (KOPHUHEBOro
konsopy), «Tonas3» (ciporo koabopy), «PyGiH» (4epBOHOro KoJabOpY),
«Candip» (wopHoro kombopy), «Arat» (ciporo konbopy). Bouu nocutsb
A00pe BUSBASIIOTH C/i/IM HA PI3HOMAHITHHX MOBEPXHSX.
3a 3aranbHAM NPABHIIOM, JUIS BUSABIEHHS C/iiB HA LUOPCTKHUX MOBEPX-

HIX BHKOPUCTOBYIOTH KPYIMHO3EPHHCTI MOPOLIKM, IS [IAHUEBHX —
ApibHi. Jlns 6araToKoAbOPOBHX MOBEPXOHb Kpallle BUKOPUCTOBYBATH HEi-
TPaTLHI 260 MIOMIHECLEHTHI TIOPOLIKK — B siki BBEJeHa J00aBKa — JHOMi-
Hoqop. 1ikaso, 110 3a NiTepaTypHAMH JaHHMM HAMKpALLl Pe3y/bTaTH Na€
4KOpuCTaHHA NOPOLLKY TUIATHHH.
b OXKHa TaKXK PEKOMEHOYBAaTH Taki CyMillli, 3anpornoHOBaHi Mpo-
eIfCOPOM I". JI. I'panoscbkum: 1) 6ina cymiw: okeua LUMHKY, 00pobaeHu#H

Uprosum posuutom 8% okcunoniny — 3%, okcua naombymy — 60%,
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10) nns BUABAEHHA «CTApUX» CHiliB iX MOTPIOHO NOMEPEAHLO 3B
HKHTH AMXaHHAM ab0 3pobuTH naposy BaHHY. 3pa3y K Micas npocyuly
Hsl CAiAM OOMUIIOKOTD;

11) BaaBatucs A0 0OpoOKM CAifiB MOPOILKAMU TUIbKH Y BUNANKY KO
ue cnpasai HeoOXinHO, a00 KoMK BHABUTH i 3adikCyBaTH CNiAW IHLUMY
crnocobaMy HEMONUIHBO,

12) sikuio Ha nosepxHi 00’€xTa, KpiM PEHOBMHM CIijy, € iHLII Jiug|
PEUYOBHHHM, BXKMTHM 3aXOIIB LMOAO iX yCcyHeHHs 10 o0bpobku nopou
(HanpuKnaja, BUCYLIHTH BOJIOTY MOBEPXHIO);

13) nepea oONUJIEHHAM CHIAIB PEKOMEHIYETHCA 3AIMILMTH EKCIl
MEeHTaJIbHI CJiiK, cripoOyBaTH BUSBUTH iX PI3HUMH MOPOIIKAMH | BUO
KpaLuumii; _

14) cnocib obnunexHs BUOKpalOTh 3 ypaXxyBaHHAM HOro nepeBar i
NONiKiB, XapaKTepy Ta NONOKEeHHs 00’€KTa i cTaHy HOro noBepxHi. _

Tak, ans 06poOKH CBIKMX CHiJiB HA HEPIBHUX, LIOPCTKHUX MOBEPXHS
HeoBpobeHii AepeBHHi, AAKTHIOCKOMIYHHH NEH3IHK Kpalle He BUKO
TOBYBATH, TOMY L0 KOXKHHH HOro JOTHK CTHPA€E HaCTKH CJi10yTBOP
FO4OT PEYOBHHH Ha HAUBMLUMX MICLAX MOBEPXHI 3i cnigamu pyk. Y Ta
BMNA/IKax Kpalle HAHOCHTH MOPOLIOK 3a IONOMOrOI0 IpyLili 4y Mmy/ibBep
3atopa. [Ip4 UbOMY CHNy CTPYMY NOBITPS MOXHA JIETKO PEry/lOBaTH Té
wo6 He Oyno MexaHiYHUX MOWKOMKeHb cifny. MoxHa Takox nocuna
MOPOLIOK HA TMOBEPXHIO 3i C/lijaMK 4epe3 CHTO, 3 TOHKOI TKaHWHU AP
HOrO neperuieTiHHA, ado 3a I0NOMOroK MarHiTHOroO NEH3s.

[Tin yac obnunexHs Oinbll NPIMOBUCHUX aDO MOXWIIMX rIaAKUX 1
BEPXOHb HANyacTillle BUKOPUCTOBYIOTh LIMPOKHI NaKTHIOCKOMIYHHIA TE
3e/1b, AKWH repes oOMUICHHSM 3aHYpIOIOTb Y NOPOLIOK; a6o NOBITPSH|
YW aepo30NbHUH PO3NUIIOBAY, IWMPOKHH MarHiTHWH nensens. lna Buj
YeHHS HaJIMLIKIB NOPOLIKY 3 MOBEPXHi 00’€KTa HEOOXINHO MATH YMCE
neH3nuk abo nmycry rpyuly. BukopucTaHHs neH3n1MKa Mae rno3uTUBHI 6
KH, @ Came: MEH3/IHK He TaK CHIbHO pO3MOpoLIyE NOPOLIOK MO MoBepxl
Ha AKkii nepenbavaeTbCs HAsBHICTH CNiAIB; HUM MOXHA Y pa3i HeoOX!
HOCTI OONMMIIOBATH YaCTHHY cligy abo CTBOpPIOBATH Pi3HHMM HaTHUCK M
OONUAEHHI Pi3HUX AINSHOK CNifly; HapewrTi, nia 4yac obnuieHHs crap
CniAiB NEH3NUK crnpHse Oinbll MiLIHOMY NPOHHKHEHHIO HaCTOK MOPOLLIK])
CJ1II0YTBOPIOKOYY PEYOBHHY.

15) Bubuparoun nopouiok, HeoOXiAHO BPaxOBYBaTH: MpOLIECH, 3B
3aHi 3 Qikcaui€elo cniaiB, KiHUEBY MeTy 00poOKH, CTaH i KoJip moBe
00’eKra, Ha SKOMY 3HaieHi abo MOXyTh OyTH HassBHMUMHU ciiau. [pu oobf
JIeHHI nanbLUeBHX caifiB OyAb-ikum AOpoliKkoM OakaHo 3poOHTH X TaK
MM, WOO BOHM BIAPI3HLIUCS KONBOPOM BiJ PELUTH MOBEPXHI i W00 O
BM/HO JIiHIT 3 YiTKO BUpaXK€HUMH 0COOIMBOCTAMHU. Y TOH e yac BUKOf
CTaHUH NOPOLIOK HE MNOBMHEH 3aMOBHIOBATH NNPOMDKKH MK niHiamu. I
POLOK Ma€e OYTH CTAPAHHO NEPEMENEHUM, MPOCIAHNM | BUCYLICHHUM.

Sk mopouiku BUKOPUCTOBYIOTh Oyab-iKy amopdhHy abo kpuctanid
peyoBHHY, nHiie O BoHa Oyna ApiOHOAMCNEPCHOIO 1 CYXO10.
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kaHipons — 37%; 2) 4opHa cymiw: ponamiH — 3%, okcua KobanbTy

60%, kanidonb —37%.

CnispobitHukamu EKB YBC MBC VYkpainu B IBano-DpaHkiBey
obJiacTi 3anponoHOBaHI HOBI CyMilli HA OCHOBI HOJY, aepOCHIly, CBHUH
BUX Oinui, miokcuay tutaHy (Moaudikauis «AHatas»), 3e/1eHOro rniry
Ty Ha OCHOBI TaJILKY (AMTAYOT NPUCHIIKK) TA JIIOMIHECUEHTHUX PeYOBHH

¢) suAsienns chidie kinmagoro. MeToa BUSBJIEHHS NaTEHTHWX CHiAiB
k 3 BUKODUCTAHHAM KiNTABH B SKOCTi NPOSBHMKA 32 MPHHLUMNOM Ail HA
}H{JBHHy CNiy aHanoriyHUH MeTonaMm, 3B°43aHUM 3 BUKOPHUCTaHHAM MO-
OUIKIB. Kil:lTﬂBa, fiKa OCi/Ia€ Ha MOBEPXHi npeameTa, asnse coboro MLJIKO-
ycNePCHUM MOPOLLOK, IO MILHO 3aKpIiMUIIOETbCA HA MOBEPXHi cainy.
MiKOAMCNEPCHY KINTABY OAEPXKYIOTh BHACTIAOK CNANOBAaHHA HagTati-

Cymim Ne [
Hiokcun Tutany 6 r
Anmominiesa nyapa 2 r

Cymiw Ne 2
MapraHeub-uHHKOBUH GeppuT 5 1
Hiokeun Tutany 1 r

s kaMOpH, MIHONJIACTY, COCHOBOT LLEMH i T. iH. ;
BHKOPUCTAaHHA METOAY HE BUKJIMKAE BeNUKUX TpyaHoutis. LlIMaTouku
yOBUHH, AKOIO OyNyTh BUABIATH CJIAW, HACUNAIOTh Y METAJIEBY JIOKKY |
[iANaTtoroTh. HpBepxnm npeamera, Ha AKid nepenbavaloTh cnigM, nepe-

Oxcun nmombymy 4 r

Hoalr
Cymime Ne 3 Cymiu Ne 4
«Manaxim™ 10 r Tanek I 1
Aepocun A-3804 r Hon 1l r

Kpoxmane |

wiuly!OTb HaJl KITITABOIO BOTHIO JIO THX Mip, A0KH BOHA HE BKPHETLCS PiB-
HoMIpHHM wwapom kinTasu. [licas uboro HajIMIIOK KiNTABM 3HIMaOTh
1aKTHJIOCKOIIIYHUM MEH3TIEM.

3BMUYARHO KO KiMTABH — TEMHWH, TOMY HOro BUKOPUCTOBYIOTb A/1s
¢BIT/IHX TMOBEPXOHb. Ha TeMHuX moBepxHax ais apOysanHs Oe30apsHHX
cifliB PYK BUKOPHCTOBYIOTb Oiny KiNTABY, AKY OAEPKYIOTh CNaltOBaHHAM

varHieBoi cTpiuku abo wmaTkie noniMepusoBaroi nactu K, 1o axoi nepen
3pilly BAHHAM 3 KaTali3aTopoM 10/at0Th MOPOLIOK YPOTPOTTiHY.

3 METOK BHMKOPUCTAHHA KINTABM Ha MiCLli MPUroaW KpUMiHANICTH
pOMOHYIOTh POOMTH cneuianbHi CBIYKK 3 HAMOBHIOBAaYeM i3 KaHidoni

«Manaxi™m 2 r

JiomiHap — »ko0BTO-3eNeHui | r

Hon4r

Cymiu Ne 5 Cymiw Ne 6

«Manaxits» 5r «Manaxim 3 r o
Caxal2r 3enenuii nirment 2 r

Aepocun 2 r

Cymim Ne 7 Cymiw Ne 8

Hiokcun tutany 2 r
JlromoreH oparxesuit 1 r

(95%) 1 6inoro Bocky (5%). @apbysaHHs KINTABOK 1A€ BIAMIHHI pe3yJib-
aTi HA OnMckyuid skecTi, Mapmypi, nuacTmacax, ckii, nopuensti. Haii-
0inbly ePEKTUBHE BUKOPUCTAHHS LIbOIO cnocoby A/ BUSBIEHHS CiJiB Ha
eTAJIEBHX MOBEPXHAX, HANPUKIIAL, HA CIIIABaxX 3 alOMiHIIO, a TAKOXK ANs

Cymim Ne 9

Aepocun A-3802 r
JltoMiHap KOBTO-3eNeHH 2 T
Caxalr

Cymiw Ne 10

CeuHuesi 6inuna 8 r
Caxka24r

Aepocun rigpothobHuii 4 r

BUSBJIEHHS JY)KEe AABHIX CiJliB.

Memoo mepmosaxkyymrnozo Hanwienns. Y BITUU3HAHMX Ta 3apyObKHUX
KpUMIHATICTHYHMX N1ab0paTopisix BUKOPHUCTOBYIOTh METOA TEPMOBaKYYM-
Horo Hanunerns (TBH). Llel metox rpyHTyeThes Ha siBMILI BHOIPKOBOI

AnominieBuit nopouok 2 r

koHnieHcauii napis MeTaniB Ha NOTOXKMPOBIH pevyoBUHI ciimy abo Ha no-

CyMiuli MaioTh BUCOKMH CTYMiHb aaresii i NposAB/siOTh C/ijM HA |
HOMaHITHUX noBepxHax. [lopoiok 6inoro KonLOpy Aae BiAMiHHI pe3y
TaTW HA METaJleBUX | JIepeB’AHUX npeameTax, nodapOboBaHUX oJliiH
(dapbamu, Ha HATypasbHIH i WTYYHIK WKipi, Mial, OpoH3i TOWO; Cy
TEMHOrO i TEMHO-KOPHYHEBOTO KONbOpY — Ha nanepi, KapTodi, asd
ckli, cTpyraniit nepesuni Towo. Cymimi Ne 3, 5, 10 nposBasitoTs «CTé
cniau nanbuiB pyk, a Ne 1, 5, 6, 8,9, 10 noGpe nposeasioTh cniam p
nodapboBaHMX MNOBEPXHAX aBTOMOOINIB, ceidiB Ta iHWIKMX MeTanel
00’exTax. 3abapsieHi NOPOIIKAMH-CYMIlIAMM CTiAH MOKHA 3adikcys
Ha HOCIT WIAXOM TepMiuHOi 006pobku (NiAirpiBaHHAM CipHUKOM, Hap el
TPOIIKUTKOIO TOwo). KpiM Toro, cniny nioMiHecuitoloTs B yabTpadions
BHX MPOMEHsIX, 1o Jo3Bonse ororpadysaty ix 6e3 doHy caifoHocis. |

Oapazy nicns migcyuiyBaHHS MOKPHX 00’€KTIB Kpaile BHKOPHCTS
OKCHA (epyMy, BiHOBJICHOrO rifporeHoM. [lopowkamu, K npasuno,
AGNAIOMBCA CHIOU HeGenuKol 0agHOCmi — 8i0 0eKiNbKOX OHIG 00 MUNCHA:
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BEPXHI [0CNiKyBaHOro npeamera. Jlis 1boro MeTanesuii nopouok Ha-
rpiBaioTh y rnubokomy Bakyymi (1...10 Tla), nicas HarpisaHHs yTBOpeHI
Napy meTanis KOHAEHCYIOTbCA. 3aBAAKM KOHTPACTY, AKHH CTBOPHOETHCS
MIK 3a0apBAeHHAM QOHY | CNiIB, BOHK CTAIOTh BUIUMHMHU.

AK npunaj A8 3acTOCYBaHHS LbOrO METOAY MOHA BUKOPHCTATH Ba-
Kyymuuit nocr BYT1-4 abo BYII-5. [lns nanuieHHs BUKOPHCTOBYIOTh MO~
POLIKK pI3HOMAHITHUX MeTaniB (LUMHKY, CYPMH, Mili, 30710Ta, Kaamito
14 1H.) abo ix cymiwi (73% uuuky, 21,5% cypmu i 5,5% miai). Meroa Bu-
COKOYYTIMBUH, NPUAATHAN Ui BUSBIECHHS CHiAiB PYK Ha NOPMCTUX MO-
BCpXHsX (mamip, KapToH, TKaHuHW, Henodapbosana jepesuHa). Meton
EPMOBaKYyMHOrO HamnUIEHHs A€ BIAMIHHI PE3y/IbTATH | HA MAAKHX MO-
BCpXHAX ckna, nacTmacu, Metany, nonietuneny. Llei Meron mae Bucoki
PO3pisHAOUi BAACTHBOCTI, IO JO3BOJSE 3rOIOM MPOBOJNTH MOPOCKOMiYHi
0 epKkeockoniuKi JOCAIKEHHS CiAiB.

 Ekcnepumentn nokasanu, o meton TBH He BHKIIIONAE MOJNBLIONO
MKOpUCTAHHS THWMX METOMIB BUABNEHHS CHTIIB | MOXKE BUKOPHCTOBYBA-
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: y oo OpUCTOBYIOTE MapH Hoay. [l BusBAeHHs ciais nanbuis pyk Benbru
THCA B 'THX, BHIRICX,; KORR THOMIHGBHCHTRIN. MCTOR, NIEPU ROy 1 HORS OMOHYBaB BUKOPHCTOBYBATH MapH PTYTI.
K HE MPUHECTH Pe3y/bTaTi, i HE BUKIIOMAE MOJANBLIOTO MEui Saﬂp)()hypa‘()BaﬂHﬂ napasu 100y. 1lei criociG 1aBHo 3HAMIOR WMpPOKe Bu-
Gi0MI0rYHOr0 JOCIVKEHHS PEHOBMHH CJlifly A8 BCTAHOBJCHHS rpynolll ' ranHs B KpAMIHATICTHHHRT NPAKTHL, 1AM Oy BHKOPHCTOBYIOTb-
auTurenis sa cucremoto ABO. gop 1876 p.— (Buennmu OGepom, Kyn’e, b’ropre, Ctokucom), aste 3asas-
Enexmponimuunyii semoo, 3anpononosanuii B. M. €gumuyrkomige By{LDKlH eeKTUBHOCTI LieH METO/1 3aCTOCOBYETHCA | B HALL JHi.
B. I1. Kanaunkosoio. Bin 6asyerbca Ha BUKOPHCTAHHI (i3HKO-XIMIUHMX K“ Jlon — XiMi4HUI eNeMEHT, KPHCTATM TEMHO-CIPOTO KOAbOPY 3 MeTale-
€JIeKTPOJIITHUX BIIACTHBOCTEH KOHTAKTYIOUMX AUIAHOK CIIIAOCTIPMHMAIO) 4M ONHMCKOM, Mae€ BNacTHBICTh MEPEXONWTH 3 TBEPAOrO CTaHy B raso-
MOBEPXEHI, Ak SUINAINCH. B NPOLEC] CAIIOYTBOpeHLA, MeTon pekame 1i0HMIT i HaBnaku, NMPOMMHYBIIK PiAkuil cTaH (Tak 3saHa cyGaiMallis
ThCA y THX BHNAAKax, KOJMM NOTPIOHO BMABMTH Chiau Ha BUPOO _ﬂgg BO3TOHKA). ’
PI3HOMAHITHHX METaniB (3ani3a, anioMiHito, Mili TOLLO), NOBEPXHS a MeXaHi3M BUABIEHHS CiAIB IPYHTY€Tbes Ha BIACTHBOCTI napm oy
He nodapbosata, Halpuknal: pydkd Asepel, Gamnepu Ta jexopati ;aTpHMYBATHCSI Ha CITZIOYTBOPIOIOUiH PeUOBHHI, SKa Mae 3HauHui 3arac
HAKNajaku aBTOMOGINIB, KBAPTHPHI 3aMKH, KJIIOUi TOMIO; a TaKOXK pinbHOI eHeprii. OIHOYACHO NPOXOANTH XiMiuHA PeaKilis 3 HEHACHUEHHMHU
CKIA/IHUX PEbeQHAX NpeaMeTis. 4 . ypHUMH KMCTOTAMK. 3 4acoM WO BMNApOBYETHCS, 3aIMUIAIONH CIli
[TorokupoBa peuoBHHA Cilifly i30/1H0€ KOHTAKTYIOUI ALISHKH BIJL €l wop(OJIOTIYHO HE3MIHHUM | JIOCTYNHUM Ui NPOSBIGHHS iHLIMMH MeTo-
TPOIIiTY, B sikoMy BinbyBaeThes enektposnis. Bacninok uporo nose qamu. Mloro nepeparu: He MOUIKOKYE MOBEPXHIO CHIOHOCIS, A03BOMsE
00’€KTa, KpiM CIIAY, BKPHBACTLCA WAPOM MeTaly. [ing BuaBneHns CIig@h . o ucropysaty nicns cebe iHwi MeToaH. 3a 0NOMOroK HOAHOTO Me-
NiAGUpAIOTE eAEKTPOAT — BOAHMUI po3uH conel nesuux meranis, Akl " o0 oiores ClinM BiAHOCHO CBDK, Hampuknas, Wa nanepi —
CBOTM CKNIaZIoM 31aTHi BUABMTH Ciil. SIk mpasuno, ue coni cpibna g 7aBHICTIO Bijl CEMM [IHIB 10 TPbOX MICSALIB y 3a7€KHOCTI BiA ymoB 30e-
Miji, K Kpaiue rotysaTd Ha aucTUiIboBaHik Bo/l. KouuenTpauis ¢ piratitsl. JIIss BUSBICHHS CIIZIB NAJIBUIB TAKOi 1ABHUHU PEKOMEH/y€eThCs
BOTO 3HAYCHHS HE Mac, ajle BOHA He noBuHHa OyTw 3a mexamu 4 — 10 POBO/IMTH NONEPeaHI0 06podKy 06’ €KTIB BOASHOIO NApOIO (KOCBIKEHHS)
Just BusBIEHHS CAiNiB HA MeTanaX i3 nosepxHero Ginoro konbopy — oullf )
KOBAHE 3a/1i30, XpOMOBaHi abo Hike/ibOBaHi NOBEPXHI, atOMiHil — BH Jlns nepeTBOpeHHs MeTanesoro Moy i3 TBEPAOrO CTaHy B raso-
PHCTOBYIOTh PO3UHH CIp4aHOKHMCIIONO Kynpymy, a JUia peAMeTiB i3 MUl /ic,iuii noctaTHbO KiMHaTHOT Temnepatypu. [laph fioy BMKOPHCTOBY-
NaTyHi PEKOMEH/YIOTs BUKOPUCTOBYBATH BUCHAXKeHHil dikcaxc. [lns cnglf -~ - <0 "0 o e
TPON3Y AK JUKEpena CTPYMY BMKOPUCTOBYIOTb Oartapefiky 1o sixTapk a) besnocepeone 3abapenenus caioie. Hepenuky kinbkicts oay (2 —3r.)
abo iHue pKepeno noctifiHoro ctpymy Hanpyrowo 3 — 4.5 s. Cal K1a1yTh y ckngny abo ¢apdopoBy nocyaHHY | HArpiBalOTh OCTAHHIO CIM-
ixcyiors 3Buuaiium pororpadysantsm. SkicTe nposisneHux elSMyox00 namnolo, CBiUKOI, Ha €NEKTPOMNNTI TOWO. SIK TUILKHM 3’ ABAATHCS
POATHHM CNIOCOGOM C1iLIB IOCTATHEO BUCOKA — Ha PiBHi BinoGpaxeHl iy, /iony. & 30Hy iX MOUIMPEHHS BBOASTL MEIMET, Ha AKOMY BHABASIOT
nop. IposBieHi Takum CriocoGOM cilian R0CTaTHBO CTikKi 10 MexaHidlll o1iyy TTicns Toro, Ak c/liA PIBHOMIPHO Mo(ap6yBaBcs, OGKypIOBaHHS
AiHi, pevoBHHa Clijly HE MIALACTECA Oy Ab-AKMM 3MiHaM. sakinuytoTh. Hagmiphe o6KypiOBaHHS HE MOIIKODKYE CNiaM; B LILOMY BM-
[lpouec peanisauii eeKTPORITHOIO CIOCODY BiAGYBAEThCA TaK. NaAky MOTPIGHO JIMLLIE 3aUEKATH, NOKH YACTHHA HOZY BHNADYETHCA,
AMHY, KYIM MOKHA MOMICTHTH NPEMET, 3amOBHIOKTH ENEKTPOTITOM 6) nodapGysanns ciidis uepes cxao. TocyluHy 3 HOZOM NPHKpHEa-
SIKMH ONyCKalOTh CBUHUCBY MJIACTHHY, MUIKIIOYEHY N0 MO3UTHBHOIO B o1y, cxcriom | nigirpisaiots. Koy #ion ocsae Ha ¢kno, HUM HaKPUBAKOTH Ti
Joca JpKkepesia CTpyMy, NPEAMET 31 CAGMH MIAKTIOHatoTh 10 HeraTUBHM 1ing;; iy MOBEPXHi, Ha AKMX BUABAMOTH ciiau. Moj, mwo 3HaxoauThes Ha
rO M0JI0Ca | TAKOXK OMyCKAIOTh Y NOCYAHHY 3 eNeKTpoiToM (3nuualll ey agapGosye criam. SO cnia He BUABACHMIL, CKIO 0BEPEKHO Ne-
NOTPiGHO CiAKyBaTH, WG MiX NPEAMETOM i NIACTUHOI He BUHUKIOM peviiiiy oty Ha we He JI0Ci/UKeH] AiNAHKN npeavera. [IpH oMy cKio He
POTKE 3aMHKaHH#). BiacTaHb MiXk HAMM B €ICKTPOJIITI HEOﬁ?f}JlHC' BT MOskia cyHyTH, ioro noTpibHoO nepeHocuTH, niaHiMaroum. Lium cnocoGom
MyBaTH B Mexkax 5 — 10 mm. [Ipeamer mosxHa MEPIOAMYHO BUUMATH 3 BB locsraioTs, Ginblu piBHOMipHOTO 3adapOysanus, Hisk nepumm. Kpim Toro,
HHHY A BI3YalIbHOTO KOHTPOIIO NPOSBNEHHS CiAIB. TTicas uiTkoroO M nposopicrs, ckura 10380ASE Ge3nepepBHO KOHTPOMIOBATH NpoLec 3a6aps-
ABICHHS CITiAIB 06°CKT MPOMUBAIOTH Y BOAI. TEHH BUAMMOTO Yepes CKIO CiLy.
(DB““D'.MM”“' METORR s : e | B) nugbupfiyealmx 6 3aKkpumiu nocyouni. llpeIMeT, Ha SKOMY BB~
B ocHoBI BHsiBieHHS ClIAIB nanbuUiB pyK (isuko-XimMiuHumu meToAdM tor, cain najlbUiB pyK, po3MillyioTh y nocyauHi. Ha aHo knagerses He-
NEKUTD ABHLIE aNCOPOUi, KONM YACTKH KPHCTANIYHOT pe4oBUHM OCinall Benyicy inpkicTs iony. Ilocyauny WwiibHO 3aKPUBAIOTE i 3a/IMLIAIOTH B

Ha NOTOXUPOBIH PEYOBHMHI | HACTKOBO BCTYNAIOTH 3 HUMM B XiMiuHy PO YWosax ivmaTHOT temneparypu. Cy6nimauis iony iae nosinsHo i 3a6ap-
it0, B PE3y/NbTaTl YOIro CHij CTae BUAMMMM. 3 Li€l0 MeTOK HaiiyacT
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BJICHHS CJlily TPHBAE JeKiNbKa roauH (Hepiako nouaa a06y). SKio ne
AWHA CKJIsHA, TO Mpouec 3a0apBnioBaHHA MOXCHA KOHTPOJIIOBaTH, Binky
BATH NOCY/AMHY /U1 KOHTPOJIIO Ta BUAMATH 3 Hel npeaMeT 3a00pOHAETh
Lleti cniocib pekoMeHAYETLCH U CAIAIB 3 MANOIO KiBKICTIO MOTOMKHD
PEYOBHMHHU | CTAPUX BUBITPEHUX CITiJIiB.
r) sabapenenns cnioie 3a 0onomozoio toonoi mpy6ru. Tlapw g
OTPHMYIOTb MIPH HarpiBaHHi KpUCTaliB MeTaneBoro Hoay Oyab-akuM en
cobom. € 6arato moaudikallii 1LOro NPUIOMY: HArpiBaHHA Ha MilLAE
6aHi, cnupTiBLi, B TEPMOCI 3 rapsa4o01o BOJOK0, BUKOPHCTAHHS crieliab 14
anapartiB 3 eneKTPoniairpisom, crauionapuux kamep. Haiuacriie Biig
PHCTOBYETLCH HoaHa TpyOKka Ayske npocToi KoHCTpyKuUiT (Man. 54): ckisg
TpyOKa 3 KysnenoaibHoI0 eMKiCTIO nocepeaug
NPU3HAYEHOK U1 PO3MILLEHHS KPHUCTANIB i
ny. o6 kpuctanu He BUCHNANIMCH, 3 000X 6
KIB TpyOKM pO3MIlLyIOTh BeHTHI abo 3aKp
BalOTh BaTol0 0TBOPH. [lapu ioay creopioior
Csl BHACNIJOK MPOMYCKAHHS 4Yepe3 Lo Tpyo
CTPYMy MOBITPsi KiMHATHOT TeMNepaTypH.
[Tapu iiony Takox MOXHa BHKOPHCTOBYS
TH U1 BUSBJIEHHS CBDKMX CJIIIB pyK Ha LIy
KHX HEBOPCHCTMX TKAHWHAX 3 JAPIOHUM riep
MIETIHHAM, TaKUX, HANpHKIAA, SK MO
TiK HanipHUii, capka, 60J10Hbs Towo. Jlns up
r0 BUKOPHMCTOBYIOThb ClelliaibHi CyMillli, pe
Man. 54. Byaosa pobneni kpuminanicramu. Cymiw nia Ha3ge
uaiinpocrimoi fioanoi 1py6kn  «TkaHonb» po3pobiieHa BueHumu I[lonbuii
YexocnoBayuunu B 1965 p., cknanaerbes 3 0
HIET YacTHHM piHO po3MesneHoro abo po3TEPTOro NOPOIIKY MeTasleBol
Homy 1 10 yacTuH kapTOMASHOrO KpoXMailo. JUs CBITIMX TKaHMH pek
MEHAy€eTbCs nopoiuok «Kpaiioa», kvl cKIanaeThcs 3 BOCHMM uacTh
KPOXMAJIIO | OAHIET YAaCTMHH PO3MENEHOTrO KPUCTATIMHOTO Homy. Iui
cymiw nia Hassowo «Kpucrany, pospobieHa KpuMiHanicTaMu Hawoi Kpa
HH, cknagaerses 3 80% okeuay Kynpymy i 20% nopouky MetaneBoro i
ay. CyMilll HAHOCHTBLCS Ha TKAHWHY | MepeMilllyeTbes Mo MOBEpXHi nep
KO4yBaHHAM abo0 3a 1I0NOMOTOI0 AaKTHIOCKONiIYHOrO meH3s. [Ticis
KOHTYpY CIify MOPOLIOK BHAANAOThL. [HOAI BHKOPHCTOBYIOTH KpH
TaniuHuit Hoa y cyMmili 3 ApiIGHUM NOpUCTUM CKJIOM Y BiaHOWeHHI 1:1
YMM J10CSraeThest KOMOiHOBaHa Jis. i _
Cknapuiwe 3adikcyBat BusBieHi mapamu ifomy crnigu. Ix sakpifll
MOKTh poTorpadyBaHHAM 10 BUNAPOBYBAHHS HOLY, KOMIOBAaHHAM
nniBky 3 nactu «K» abo Ha doronanip, Hacuuenuii opToTONi AMHOM.
MoxkyTb 6yTH pekomeHnoBaHi i Taki cnocobu:
a) roTyioTh ABa po3uuHu: 1) Hompetuil kaniii — 2 r, Bona rapsauas|
70 ma.; 2) kpoxmans pucoBuii — 10 r, Boma rapsua — 30 ma. [lich
MOBHOTO PO3YMHEHHA PEYOBMH JIDYTWH PO3UMH BIMBAIOTH Y Nepiilk
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. qepemiwyioTs. Ha BusiBNieHHH napamu Hony Cniji, pO34MH HAHOCHTb
*gKkUM MEH3eM abo BATHUM TAMIIOHOM. ;
6) 10 25 M AMCTUALOBAHOI BOAM JOJAIOTb HOTHPH Kpanii KOHLEHTPO-
wol conAHOT kuenoty, a notiM 0,5 r xnopHOro nanaaio. Po3uuH migirpi-
20Th 110 TIOBHOTO PO3YHHEHHS, MIC/Is YOro N0/IAI0Th e 200 ma AMCTHIILO-
woi BoaH. Ha ctii po3umH HaHOCATL M SIKMM MeH3/1eM abo TaMIIOHOM.

8) 10 06KypeHOro rnapamu HOAy Ciliy NPUTHCKAIOTh MONEPEHBO 3BO-
HOKEHY 3aceiveHy (oronnieky Ha 1 _..2 cek. [lniBky nposiBnsitoTh Ha
cpiT1i, IPOMMBAIOTH i QIKCYIOTH 3BMualiHUM cnocoboM. OnepiyioTh He-
Ty cnify B mMacwtabi 1:1. SIKICTb HeraTHBy HE 3aN€XMTh BIA Hacy |
wicis #oro o6pobku — opasy Ha Micui npuroau abo uepes aeskuii yac y
sabopatopii. Mao 3anexurb SKICTb 1 B THITY (oTonNiBKH — MOXHA BH-
xopuctosysary nisku ®OTO-65, <DT-2UI, ®T-41, Mikpar Towo.

r) KOMitOBaHHA BUABNEHHX NMapamu WOy cnifis Ha (oTOnamnip, HacH-
qenuit oprotoniauHom. [l usoro Qotonanip QikCyioTh | IPOMHBAIOTL Yy
goi, MOTiM BMillytoTs Ha 15 — 20 xB no KIOBETY 3 PO3YHHOM OpTO-
roniauny. ITicns mpocylyBanHs nanip roToBui Uil BAKOPUCTAHHA.

O6pobky napamu HOLY TakOX PEKOMEHAYIOTb AN BHSBICHHA CIiAiB
naniispHUX Y30piB Ha KUPHHX noBepxHsax. [Ticis 06pobiky caifiB napamu
jioaly iX PEKOMEHIYIOTb CKOMIIOBATH HA TOHKY MUIIBKY TOBLUIMHOIO 0,05 -
0,06 MM a6o nIacTHHy i3 4MCTOro Cpibna, AKY NMPUTUCKAKOTh 10 Ciiay.
Cnin ¢otorpadyrots 3 naisku. CpibHy naacTHHy MOXHA pereHepysar,
NOMILLLYIOHH T B PO3UUH HOAMCTOrO Kasiio. , it

Memod paoioaxmuenux izomonig. JIns NOCHIKEHHsS CTapuX CilijiB,
alMLLIeHUX Ha nanepi abo KapToHI, a TaKOX y THX BHMAaJKax, KOIM CIiaH
HAXOAATHCA HA MOBEPXHAX, KOMIP SKMX HE A03BONAE OTPHMATH AKICHI
HOTO3HIMKHM CNijliB, BUKOPUCTOBYIOTh X 06pOOKY panioakTHBHUMH marte-
pianamm. ¥ x

Jlisi NPOsIBHUKA HOCHTH JBOCTYNIHYATHH XapakTep: CroYaTKy 3a paxy-
HOK XiMi4HOI B3aeMO/ii MPOXOANTH 3aKpIifUIeHHs PallOaKTUBHOTO peareH-
Ty Ha MOTOXKUPOBii PEYOBHHI CIIifl, @ MOTIM BUKOPHCTOBYETLCS (isnuHa
BIACTMBICT — NPUPOAHO HaBeleHa pajiallis, sika (IKCYEThCA LLIAXOM
NpUBE/IEHHS Y KOHTAKT 3 PEHTIEHIBCbKOIO MJ1IBKOIO.

HaiiGinbin Ge3aneuHuM i MOPIBHAHO MPOCTHM CMOCOOOM BBEACHHS B
MOTOXKMPOBY PEUOBHMHY CIlifly PalioaKTHBHOIO MaTepiany € METOMKa, Lo
[PYHTYETbCS Ha aacopouii CnioyTBOPIOIOUOK PEHOBMHOKO CTEApHHOBOI
KHCIOTH, MiYeHOI paaioakTMBHUM izoTonom. Jlns uporo ob’exT Aoci-
Ikenns Ha 10 xB posmiutyiots y 0,1% Gen3onbHui pO3uHH CTEAPUHOBOI
kdcioTi, MiveHol pasioakTiBHMM Kapboxom. [loTim BiH cywinThCd mpu
Temneparypi + 80 °C, 3aHypiO€TbCs B YMCTHH OEH30/1, 3HOBY BUCYLIYETh-
¢4, | B KOHTAKTi 3 PEHTrEHIBCHKOIO TLTIBKOO 3aK/IaJa€Thesl Ul EKCIOoHY-
BaHHg B KaceTy. . )

Lls MeToauka BUKOPHCTOBYETHCS [UIs BUABJICHHS CHIAIB 1ABHICTIO HE
MeHe nBOX MicsLiB, 00 B OLIbII CBIXHMX ciiaaX OpraHiuyHi KOMIOHEHTH
NOTOKMPOBOT PEHOBHMHH MOXKYTh PO3UUHHUTHCS.
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Jins BUABNEHHS CiiB NOBEPXHSA NpeAMeTa Moxe 00pobasITHES i |
30M0AI0HHM peareHToM, B SKOCTI SKOTO Hai4acTille BUKOPHUCTOBY
dopmansaeria, mivennii atomamu Cl4. @opmanbaeria pearye 3 noj
JKHPOBOIO PEHOBHHOI, MEPELyCiM 31 CMOMYyKaMH, ki MAKOThb aMIiHORN
ny: OilKW, aMiHOKHcIOTH, ceyoBHHY. [lopanbiia pobora 3 06 ekn
MPOBOAMTLCH AHANOrIYHO onucaHii Buiue. IMicns oOpobku panioaks
HHUM dopmanbaeriiom moxxe 6yTH BUKOPUCTaHHH Oyab-aKHiM IHLUMIA §
TOA, HANPHKAA, NOPOLIKOBUH, 0OpoOka napaMu Hoay, XIMIYHHMHU peg
tusamu. [lpu noTpumanni BianoBiaHux npasun uek Metoa € Gesneuny
He norpedye cknaaHOro odaaaHaHHA | BIAPI3HAETLCS BUCOKOIO edeKTy
HICTIO.

Hesuaumi caian nansuis pyk MoxyTh OyTH BUsBNEHI | 32 AONOMORE
ONpOMiHEHHs 00’€KTa HeHTPOHAaMM, 3aBISKH HOMY NEAKi eJIEMEHTH, |
BXOAATH A0 CKJIaJly MOTOXKHUPOBOI PEYOBHMHM CNifly, HANPWUKIAA HATP
Kanii, pocdop, cTaroTh panioakTHBHUMH. K110 Takuii 06°€KT NpUBECTH
KOHTAKT 3 ()OTOMIIBKOIO, TO B MIiCLIX PO3MILLEHHS NaniAspHUX JiHiii Bl
OyaeTbes 3acBivyBaHHSA EMYIbCIl.

Memoo anmpaninosoi xucromu. Cymiil nopoLiKy aHTpaHiLIOBOT Ki
N0TH i HiHriapuHy (y nponopuii 1:1) HarpiaoTh 10 Temnepatypu 18|
190 °C, i nan razamu Ha 5 — 10 cek po3miuLytoTs caigonocii. ITicas usol
00’€KT OCBIT/IIOIOTH YILTPahiONETOBHM OCBITIIHOBAUEM, a OJICPHKAHY Ki
THHY JioMiHicueHuii dikcytots doroanaparyporo. Bkazauuii meton g
3BOJIAE BHABJIATH Jly’Ke CTapi caifM (Ha nanepi — 10 2-X POKiB, i HABITH
THX BHMAAKaX, KOJIM BUKOPHUCTAHHSA TPaAMLIHHOIO HIHMiAPHHOBOrO MeT
AY He J1aj10 pe3y/bTaTiB); BUSB/SE OPOEHANKEOCKONIUHI O3HAKH | Ciliau
TKaHUHAX; 103BOJIAE BUABJIATH CIiH HEOAHOPA30BO.

Memoo yianaxpunosux 3 'eonans. lleil meron po3pobsieHuii amep!
KaHCbKHMH BYEHHMM Ha nouatky 80-x pokie XX cronitrs i Habysac i
OLALIIOrO PO3MNOBCIOKEHHS B NPakTHLI pobOTH mosilii 6araTeox Kpal
Y pesynbTati NpoBeACHNUX NOCHIKEHD PO3PO6IEHO METOAMKH BHSBICH]
Ta (ikcauii HEBUAMMUX MOTOXKMPOBMX CNIAIB pyk Ha nanepi (binomy
KO/TbOPOBOMY, I/ISHUEBOMY Ta KOMIIOBAILHOMY), CKJli, MOMIETHNIEH], MeT
nax, /1epeBMHi | TKaHMHAX 3a JOMOMOrOK KIEEBMX KOMMO3MLliil Cel
«Lliakpuny», BHroTOBNEHHX Ha OCHOBI UiaHakpunoBux edipie. Kner,
BUKOpHCTOBYBanUCh Kpuminanictamu CLUA i Kanaau, 6ynu Burotossié
Ha OCHOBI MeTUn0BOTO edipy uiakpuny. Kneii «Lliakpun» Ha ocHOBi TaK
ro eipy y Hac He Burotosaserses. HaitGinbu npuaaTHum ans sussneill
NOTOXKHPOBHX cniais € kiek «lliakpun EO», skuii arnse cobowo eTHios
edip niakpuHy 3 HU3bKOK TeMnepaTypolo Kuninus. Lleit kneii BUKOPHCT
BYIOTb Y MEAMUMHI JUIS CKJICIOBAHHSA TKAHWH Tifla IOAMHU | B JIEIKUX I
ny3ax TexHiku. «Lliakpuhy» — nposopa, Ge36apeHa piauna, nosiiMepusyel
csi Ha NoBiTpi uepe3 5 — 10 xBUAKH 6€3 AKMXOCH CMeLianbHUX KaTanisam
piB. Takuki kne#, nig mapkoo MK-2, Burotosnse JIbBiBCbKMil XiMiK
(apmauepTHunmii 3a8oa «Peaktusy 3a TV 6-09-80-86.

MexaHism BUsBIEHHS C/IB TPYHTYETHCH HAa TOMY, WO 3a paxy
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{1BMILEHOT BOJIOTOCTI MOTOXKHPOBOI PEYOBHHH B MOPIBHAHHI 3 NOBEPX-
yeto 00’ €KTa-CaiiloHOCis BiOyBacTbCs NepeBaXkHa MONIMepH3allis Kieto
50BXK NANiNpHUX Niwid cainy. Mpu LLOMY Ha JIHIAX YTBOPIOETHCS 6i-
Wi HAiT i3 noniuiaHaKpUIaTIB, AKUH no6pe BUANMUIA HEO30POCHHM
okoM. Kataisaropom nosimepusatii € yAbTPadioNneTosi NpoMeHi, Boiora,
jy)KHE CEpe/IOBHLLE. : ;

EKCHIEPUMEHTH TMOKa3alli MOMUIMBICTL BHABICHHA 3a J0MOMOIOH0
yiaHaKpunoBux e(ipiB CTapux CHIAIB THX, AKI BTPATHIH BOJOTY (3a cno-
cTEPOKEHHSMH, MPOBEACHUMH B HAWIH KpaiHi — C/IM WECTUMICAIHOT
1aBHOCTI). BCTAHOB/NEHO TAKOX, IO BUAB/ICHI TAKHM YMHOM CJlIM MAKOTh
pIACTHBICTb JIIOMIHECUilOBATH B ybTpadioNieToBUX npomeHsx 1 npu
ONpOMiHEHHI 1a3epoM. i :

Jlns BUABJIEHHS NMOTOKWPOBMX CJliZIB NPeAMET MOMILIAIOTh Y BOJIOTY
repMeTHUHY Kamepy (excukarop, OaHKy 3 KPHLIKOIO, MONIETHICHOBHH
wiwok Towo). [Topsja 3 NpeMETOM HAHOCUTLCA JEKIIbKa Kpaneib KIeK
«lliakpun EO». Yepes 24 roauHu npoXOAuUTb MOBHE BHSBICHHA CIIAIB.
JL1si IPUCKOPEHHSI nosiiMepu3auii (B 1eakux BUAjKaX JI0 10-30 XBHJ'IHH_)‘
ket noTPiGHO HAHOCUTH Ha WIMATOYKK 6AaBOBHAHOT TKAHWUHH, 3BOJIOKEHO]
0,5% poszuunom NaOH, a6o niasuiuuTy Temnepatypy B kamepi ao 70 °C
(mocAraeTbes 36ibLICHHS iIHTEHCHBHOCTI MapoyTBOpeHHs edipy).

Ximiuno-nopowrosusl memod. Jlns BASBICHHS CIIAIB MOXKHA TaKOX
BUKOPHUCTOBYBATH MAarHiTHUH MOPOLIOK, AKUIA MPUIIMIAE [I0 MOTOXKHPOBOI
PeHOBMHM i BCTyNae 3 Helo B Ximiuny peakuito. Crocib ojepiaHHs Takoro
NOpOLLKY JOCHTH MpocTit. BiH cuHTe3yeTbCs, Hanpukiaz, B3aeMOAIEIO
xnopHoro 3aniza (135 r na nitp Boan) Ta cynbpaty manrany (70 r Ha niTp)
y BOJHOMY pO3uMHi npu HarpisadHi. Ocaaok, SKUU NPH LILOMY CTBOPIOE-
Thest, BiIBTPYETHCS, BUCYLIYETHCA, IPOIKAPIOETHCS Ta FPaHytoeThes. Tlo-
POLIOK MOMKE MATH Pi3HWH BIATIHOK: YePBOHMH, (IONETOBUH, KOBTHH,
CcpibascTO-CipHit TOLLO B 3a7€KHOCTI BiJi BAKOPHCTAHHX MijJ 4ac CHHTE3Y
ienHadb.  MeTtoauMka BMKOPHCTAHHA TakOro MOPOLIKY aHalorivyHa
BIIOMIH. y )

MarsiTHUH MOPOLIOK [03BOJISE BHABIATH CHIAM LIKIDHOIO MOKPHUBY
Ha IIOPCTKWX TMOBEPXHAX 1 He noTpedye M0AATKOBOrO 3aKpiMJieHHS Ha
00’ exTi — Hocii. Lle# nopoiwok Moxke OyTH BHKOPHCTAHUM JUISt BUAB/IEHHS
ClijliB B yMOBax AK CyXOi, Tak i BONOroi armocdepu: nif 4ac 3BOJ0KEHHS
MPOSIBASIIOM] BIACTHBOCTI MOPOLIKY HE 3MiHIOOTbea. Bonn MoxyTh 30e-
piratucs JA0Bruii uac 6e3 3MiHU BnacTUBocTed y Oyab-aKIH ynakoBul.

Ximiuni meToan

XimiuHi MeToaM BMSB/IEHHS CiIB NalbUIB PYK IPYHTYIOTbCS Ha
XIMiyHill B3aEMOAIT [IeAKUX CKIaJ0BHX YacTHH [OTOXUPOBOI PEYOBHHH
(3okpema, xn0puais, GinkiB, aMIHOKHCIIOT) 3i CIELIAILHAMH PeaKTUBAMH,
AKki Nat0Th KONBOPOBI peakuii. Lli MeToan MaroTh BUCOKY HYTAMBICTS 1 J10-
3BONAIOTE BUABNATH CIiJiH BEJIHKOT 1aBHOCTI.

BuGip peakTuBiB BM3HAYAE€TbCA JIABHICTIO CIIAIB, BJIACTUBOCTIAMH
CnigocnpuitMaiotoi NMOBEPXHI Ta BIACTUBOCTAMM CaMMX peakTBIB. Tak,
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HaNMpWKIai, CiAM Ha CKIi, MeTanax Ta MaacTMaci HiHriIPHHOM HE BHg|
JISOTHCA. .

Hinziopunosuii memoo. Hiurinpun — opraHiuHa Crnojyka TPUKeET
rigpuHaeHriapar, xiMiuda popmyna C6H604 — na surnsa 6inuii abo

BTYBATHH KPUCTaNiYHWH MOPOLIOK, JIErKO PO34MHHMI Y BOJ, edipi, aug

TOHI i Mano — y cnupti. Jlis UbOro NMpPOABHUKA IPYHTYETHCA HA peaki
aMIHOKHCIOT Ta GiNKIB c/lifly 3 peakTHBOM. Peakilis Mac BUK/IIOUHY 4y
JIMBICTb: HIHMAPHH MOXE MOKa3aTH MPUCYTHICTH MIHIMANbHOI KibKOG
aMiHOKMCNIOT. ¥ pesynbTari i HabyBae poxeBo-(ioneTosoro abo ny
MypPHOIo KOJIbOPY (B 3a/I€XKHOCTI Bifl TOTO, 3 SIKHMH aMiHOKHCIIOTAMH P&y

rY€ pEaKTHB).

Lle#t MeToa € HalieeKTUBHILLIUM NPOSBHUKOM J1s BUABJEHHA CIlinfg
pyK Ha nanepi, kapToHi, HedapOoBaHil nepeuHi. Sk cBiAYMTL NpakTH
Ka, BUKOPMCTAHHS HIHTIAPHHY BIAKPHIO MOMXJIMBICT BUSABISATH HEBY
AWM NMOTOIKHUPOBI -CJNijIM, MO CyTi, HEOOMEKEHOI AaBHOCTI, NpUYOMY.

JAeSKHX BMMaJKax cTapi C/iM BUABIAIOTHLCS Kpaile cBixux. J{nsa Busi

NEHHA C/iJiB BHKOPUCTOBYIOTH PO3YMH HIHNIAPHHY B aleToHI a6o 96%
€THIIOBOMY CrUpT! Y BiAHOLWeHHI BiA 0,2% no 2%. Po3uuH HaHOCATL H

MOBEPXHIO MINETKOIO, MNY/NbBEPU3ATOPOM, MEH3JIEM, TAMIIOHOM Yepg
NpOMDKHUE HOCiH (dineTpyBanbHuUi nanip) abo 3aHyprosaHHAM 06’ KT

Y posuun. Haiikpawi pesynbrati nae Bukopuctanus | — 2% po3uni

HIHFIAPHHY B aUETOHi, MPUYOMY IS PO3YWHEHHS HIHTIAPHHY i
pUCTYBAaTHCA TUIBKH XIMIYHO YHUCTHM aueToHOM. SKLio € Hebesneka g
WKO/KEHHS JOKyMeHTa (Hanpukial, TEKCT [OKYMEHTa BMKOHAHM

KY/JbKOBOIO pyuKkoro abo nosirpadivHum METOJ0OM), Kpallle BUKOPHCT
BYBAaTH 4% pO3YMH HIHTIADHHY B €THIIOBOMY CMUPTI uM y Burnaai 49

PO3UMHY HIiHTipHHY B eTunoBomy edipi. Yepes 20 — 30 xB nosaBnsoTHE
caifm, AKi MaloTh cnabo-pokeBUi KOMip, AKMii uepes 4 — 6 roauH CT4
ACKPaBO-(i0NETOBHUM.

31 30uIbLUeHHAM TemnepaTypu 3abapBieHHs cniaiB, 06pobaeHux Hik
riapuHoMm, 3poctae. JIns UbOro MOKHA BUKOPHCTOBYBATH SIKE 3aBrOjH

kepeno Tenna (CywunbHa wada, npacka, eNeKTpOrisHLIOBaY, Ornasiion
BaJibHa Darapes, COHAYHe CBITIIO TOLLO), a00 MPOBOAWUTH KOPOTKOCTPOKOS|
Be, nporsarom 10 — 15 xB, ocBiTieHHs 06’ekta yabTpadionerosumu npos)

MeHAMH nicis #oro o6pobku posunHoM. He AuBISYKCH HA NPUCKOpEHH

npotecy rnodapOysaHns cllifliB BHACKIIOK MiABUILEHHS TeMnepaTypH, A0

CIIJDKEHHAMM BCTaHOBJICHO, L0 YYT/IMBICTb peakuii HiHTIAPHHY 3 amiHG
KHC/IOTaMK Hai0ubul BUCOKA, AKILO BOHA MPOTIKA€ NMPM KIMHATHIH TEM

neparypi, Xoua 4ac BuABIEHHs 3pocTae 10 |1 — 2 anis. Tomy obpobnen i

PO3YHHOM 06’€KT NOTPIOHO MOMICTUTH B TEMHE MiCLie i BUTpUMATH TP

KiMHaTHIH Temnepartypi He MeHwe aBox Ai6. Skiuo 3a ueil yac ciigy H

BUABUJIHCA, PEKOMEH/IYETbCS MOBTOPUTH 0OPOOKY 06’eKkTa i npososkutl
npouec BusiBieHHs, 00, K NMOKas3anu eKCNepUMEHTH, Cilld MOKYTh BH

ABUTHCA uyepe3 n'aThb 1 Oinbiue 1i6. Cnian Ha KapToHi, daxepi, nepesuH

AT GIBILONO KOHTPAcTy MOYHA 06pobnaTH 2 — 3 pasu.
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Jli WBMAKOTO BHABJIEHHA CIIAIB MOXHA PEKOMEHyBaTH €KCrpec-
WMeTOA, sanponoHosanuii I'. JI. ['(paHOBCLKHM: MIC/IS BUCHXaHHS alETOHY
(0BEPXHIO 06’€KTa CHIIbHO 3BOJIOKYIOTH 1% po3unHOM HiTpaty Kynpymy
g alETOHI i nianaoTL TepMooGpobLL (MpacyroTh abo HarpiBatOTh NOTY-
yuM OCBiT/IOBadeM). Crif¥ nposBasioTLCS BIApPasy. ﬂJ;lﬂ Bi/IHOBJIEHHA
(epBUHHOTO BUIJISY I0KYMEHTa MOXHA BUKOPUCTATH 15% po3uuH nepe-
gucy BOAHIQ. o ; 7 7

Jlnsi BUSIBNEHHS CiiB PyK Ha nanepi 3 NPOKICHKOI Ka3eiHOBUM abo
Ke/aTHHOBUM KJICEM MOXE OyTH BUKOpUCTaHWH Takui MeToa. [otytoTs
jBd PO3UMHM. [lepuiuti po3yum; 75 Mr xa0puay Kaamild pPO34YHHSIOTb Y
6 M/ IMCTHIBOBAHOT BOM, MiCNs 4Oro B po34uH aoaatote 0,3 mi kpua-
4ol OUTOBOI KHCNOTH. [pyeuit posuun: 2 r HIHTIAPUHY PO3YHHSIOTH B
100 M auetony. [licns npuroTyBaHHs OOMBA PO3YMHM MEPEMILLYIOTH.
OneprkaHy pijHy HAaHOCATb Ha MOBEPXHIO nanepy abo KapToHy 3a 10Mo-
MOTOIO MyJIbBEPH3aTOPa M BaTHOFO TammoHa. [1pubaunsno uepes 24 roau-
Hi NIC/s NPOLIEAYPH NOABAAIOTLCA 3a0apBIEHI CILH. )

36epexeHiCTb BUSBAEHHUX CIIJIiB PYK 3aJIeKHTh Bill ACKIIBKOX YHHHH-
kis. Tak, cnign o6pobneni 0,2% po3unHom, 30€pirai0TbCs 3HAYHO Kpatle
ciinie, BusBnennx 1% abo 2% posunHom. Kpim TOro, skiwo cniay Buse-
AAMCs B 3BMMAHHMX KIMHATHMX YMOBaX, NanuisipHi Aiuii 6yayTs YiTkumu
Ta ACKpaBO 3a0apB/IEHUMU NPOTATOM J0Broro 4acy. Asie KLU0 C/iAH BH-
fB/ISJICS 32 JOTIOMOrOIO €1EKTPONpacku abo iHWKMX HarpisajibHUX MpH-
nanis, yepes 3 — 4 aHI BOHU 06e30apBIOIOTHCS,  MOTIM 3HHKAIOTb 30BCIM.
Slkulo 00 eKT NOC/IKEHHS paHille 3BOJI0XKYBABCs, TO HIHTIAPHHOBHH pe-
aKTWB 3aCTOCOBYBATH He clijl, 60 y Bojoromy cepenoBHili BiaOyBaeThCs
BUMWUBAHHS aMIHOKMC/IOT. Y Takux Bunaakax Oyaytb Oinbin edekTuBHi
NPOSABHHUKH, OPIEHTOBAHI HA JKHPOBY KOMMOHEHTY. :

HeobxiaHO 3a3HAYMTH, 1O HIHMIAPUHOBUI METOA HE BIZIHOCHTLCA 110
THX, SIKi Jal0Tb BMCOKY SIKICTb Y30PiB, HEPIAKO BMABIEHI CIIAM MaioTh
kparnkoBy abo nepepuBYacTy, MyHKTUPHY Oy10BY JIiHIH NaninspHOro y3o-
py. B kpuminanicTuuHil niTepaTypl MICTHTBCA HEOAHO3HAYHE MOACHEHHS
NPUPO/IM LLOTO ABMILA | NAKOTHCS Pi3HI peKOMEHAALIT it HOrO YCYHEHHS.
Tak, nesiki aBTOpM NOB’A3yI0Th NOABY KParkoBoi Oy10BK JHIA 3 BUKOPHC-
TaHHSIM BUCOKHX TEMNEPATyp Mijl 4ac BUABICHHSA CIAIB pyK. AKino Buko-
PUCTOBYBATH KIMHaTHY TeMMepaTtypy, TO JiHii OyayTh CyULIbHHMH.
[HLI eKCEpUMEHTH MOKAa3YIOTh, WO KPankose 3a0apBieHHs MatOTh CII/IH,
oGpobaeHi | — 2% pO3UMHOM HIHTiAPUHY, a AK1IO BUkopucToByBatH 0,2%
PO3uMH — niHiT OyayTh cyuiibHumu. Ha nymky aeskuX aBTOpIB, amiHO-
KMCIIOTHA CKJIAZIOBA MOTOXKMPOBOI PEYOBMHHM CaiAy B HAWOLIbLIIA Mipi
Binobparkae cuTyalliline craHoBuule opraHismy. KpiM Toro, He y BCiX
Mojiel y cKkajli NOTOXKMUPOBOrO CEKPeTy € OiIKH Ta aMIHOKMCIIOTH | BOHH
Janeko HepiBHOMIPHO PO3NOAINEH] Y310BXK rpebeHiB naniiapHUX NiHIA.
Haiiuacrite ui 3’€aHaHHA HAKONHYYIOTHCS B PalOHi Nop, 1O NPU3BOAMTH
no kpankosoro suasneHHs cainis. Tak, H. C. Cunopuuesa nia vac ekcrne-
PUMEHTANBHMX JOCHIKEeHb oTpuMana uikaei nadi: i3 700 cnigiB pyk,
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00po6aEeHHX HIHI mpnuom B OJIHAKOBHX yMoBax, 128 nposBuinncs y g
rAALl CyuinbHUX JiHiH, 194 — 3 jiHiAMH, AKi CKNAgAnMCs 3 LWITPHY
MyHKTHPIB, 248 — 3 KpankoBWM Biobpaxenusm, 130 CIIAIB 30BCIM §
nposisuncs. ToMy ci1iau, BUABJICH] 33 0MOMOrOIO HIHIAPHHY, HalYg
Tille HEMPHAATHI A8 NOPOCKOMIYHOIO JOCHIKEHHS.

Pesynbrati BusiBfieHHs ciaifiB 6arato B 4omy 3anexkarth BiJ AKOE
HiHriapuHy. Tomy, BUKOPUCTOBYIOHM HOBY MapTil0 HiHrApUHY abo HaBi
HOBMH (PaKkoH, NOTPIGHO BUNPOOYBATH HOro Ha EKNEPUMEHTANbHUX Cj
nax. Y nabopaTopHUX yMOBAaX MOYKHa 3HAYHO MiABMLIWTH YYTIUBICTh H
FIIPUHY 10 aMiHOKMCIIOT, AKIIO MPOBECTH HOrO repekpucTanizaiiiio.
KOPHCTOBYBATH HaliKpalle CBIKONPUIrOTOBAHMA PO3HMH. YV NESKHX BUI
Kax y)xe [BO- TPUAEHHWH po3unH jae cnabke 3abapBiieHHs CIAIB, XOS
!HO}II )106[)8 BHUABJAKOTHCA CJILIH i AECATHIAECHHHUM p03‘{HHOM [

€ BigomocTi npo edeKkTMBHE BUKOPUCTAHHSA HIHFIAPUHY /15 BHSIBIE}
HS CJiAIB PyK Ha manepi i KapToHi B Oinbll cknagHUX pozdyuHax. Mo
PEKOMEHAYBATH TaKHH pO34MH: XJI0puA Kanmio — 75 Mr, Boga — 6 mj
nboasHa ouroBa kucaota — 0,3 ma, aueron — 100 ma, HiHriapud — 2
Jins npuroTyBakHs 1epuioro po3yuHy B 6 MJI BOAM POSHMHSIOTb 75 M
XJ0puay Kaamiio i nogawte 0,3 ma siboasHOl ourosoi kuenotu. [pyn
PO34MH OTYIOTb PO3YMHEHHAM 2 I' HIHFIAPUHY B 100 ms1 auerony. Onep
KaHi PO34MHH Nepe/l BUKOPHCTAHHAM 3MILLYIOTh | TAMIIOHOM HAHOCATH H
noBepxHio 00’ ekra. Ciifu BUABISIOTLCS Yepes 24 roA npy KIMHaTHIH TeM
neparypi.

HiHrinpMHOBMI MeTOM A03BOJISE BHSBISATH CIIAH [Iy)KEe BEJMKO! /JaE
HUHU. Bigomuii BUNagok BUABNEHHS ClifiB 35-piuHol JaBHWUHM, HA MAMNe
pi, 3a JOMOMOrot0 HiHriapuHy. He MeHIl BaIMBO, IO, K YCTaHOBM
[. JI. I'paHoBCbKMIA, 1pu BHSBIEHHI CAIAIB 33 AOMOMOIOI0 HiHFIAPUHY:
MOJMJIMBICTh BCTAHOB/IIOBATH CTPOKH iX JaBHOCTI 33 3MIHOIO KOIbOPY, ik
1110 BOHHW HaJIeXaTh OAHIH NHOHHI.

Memoo azomunoxucinoco cpiona. Lleii MeTos1 3anponoHoBaHuil 3apyol
KHUM BueHUM OOepoM llle y MUHYJIOMY CTONITTI, 1 IPYHTYETbCA HA B3
MOAIT peakTHBy 3 XJIOpHUAaMK (XJIOPUA HATPItO Ta XIOPHA Kaliio) 1o
XKHPOBOI peuoBHHM chifly. Peakuis HocuTh (OTOXiMidHMIA XapakTep:
pe3yJibTaTi peakilii BHALIAETLCS MeTanese cpibno, ske nia jicio cBiTH
Hajae ciifam 3abapeienHs. [IpuaaTHUH ANs BMSBIEHHS CHIAIB PyK
nanepi, kapToHi, HedapGosaHiii qepeBUHi, (aHepi AaBHICTIO 10 6 MicsLL
AK10 06°€KT 10 LUBOro 3BOJI0XKYBABCA, METOJ] HENMPUAATHHH, 50 XI0pUl
NpH LbOMY BUMUBAIOTHCS.

Sk NpOABHUK BUKOPUCTOBYIOTH 5 — 10% PO3UYMH a30THOKHCIONO Cp
na (nanicy) y soai. Hakikpawi pesynbraty nae Bukopucranus 8% pozud
Hy. PO3uMH HaHOCHTBCH 32 JIONOMOTOIO TAMIIOHa, NIEH3J14, [1y/1bBEPH3aTOP!
Hepes NPOMIKHUH HOCIH 00 3aHypeHHAM 00’ekTa B posumH. [licis 1bore
00’eKT cywars i 3acsiuyioTh yabTpadioneropum (ocsitmosaui OJ1JI-41
YK-1), abo coHsunum cBitioM. YTBOpeHe npH LboMy MeTajese cpiGig
Ha/la€ cllijaM TEMHO-KOPHYHEBOTO 3a0apBIeHHS.
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yepe3 OJIMH — [ABa JIHI.

Jins HeiiTpanisauii KobOpy MOXKHA BUKOPHCTOBYBAaTH 3% pO3uMH HO-

B CﬂHpTI ajieé ue HE 3aBXKiH aae NO3WTUBHUH pe3ynbTar. Baxpmn‘m
m;m moxcHa 10% abo 5% posyrHOM rinocyabgiry.

MoxHa PeKOMEHAYBATH | KOMOIHOBaHHI METO/L, CIPAMOBAHUMA Ha B3ae-
WOIIFO PO3UMHY 3 JEKiIbKOMa KOMIOHEHTaMH MOTOKMPOBOI PEHOBHHH,
KOMTIEHCYIOUH TAKMM YHHOM HE[0JIiKM METOZIB HIHMIAPUHY Ta a30THOKHC-

joro cpibna. Jlns BUSBNEHHS CII/IB OTYEThCS BOAHO-ALETOHOBHH PO3YHH
JiHFIAPUHY Ta @30THOKKCIIOrO Cpibna: Cro4aTky pO3HUHSAIOTL 2 I HIHTIAPH-
Hy B 95 mIl alieToHy, a 5 I a30THOKMEIoTo cpibna — B 3 — 4 M1 AMCTUILOBA-
yoi BoaH. TTOTIM PO3UMHM 3/1MBAIOTL y MOCYAMHY 3 TeMHOro ckna. Cymiw
HAHOCHTBCS Ha 00 eKT OIHAM i3 3a3HAYEHHUX CMocoDIB, MOTIM 00’ €KT BHCY-
YT 1 NIAAIOTH TEPMiYHIK 00podui (npacka, COHAHHE CBITNO, MMSHLFORAY

TOILO).

Memoo anoxcany. AnoxcaH — Kpucra.niqnuifi nopowok 6uioro abo
JKEBOIO KONBOPY, 100pe pO3UMHHUIA Y BOAI, CIIMPTI, aeTOH, BiH Haba-

raTo JeueBLui HlHl"lleHHy i Mae nesHi nepesaru: suseneri 1% po34u-
HOM aﬂomany B aue’rom CJ'II,H,[-! B y.r[b“rpa(blone’rowx NPOMEHAX Nal0Th
JIOCTATHBO IHTGHCI'IBHy JIIOMIHECLIEHLITFO MAlIHHOBOIO KOJ‘!pry

BHKOPHCTOB)/[OTI: uei MeToa IS BUSBJIEHHS CHUIIB Ha ,HCPCBHHI na-

nepi, kapToHi Towo. Haiibinbui edexrusium € 1 — 2% po3unH anokcay B

aueroHi, abo a0 100 M1 HACKMYEHOrO PO3UYMHY alOKCaHy B aLETOHi 10aa-

10T po3unH 50 Mr xj0opHay KaaMito B 5 Ma BoAu. JIng BUsBIEHHS CiaiB
pinbLuol JaBHOCTI Modke BMKopucToByBaTHCa 10% po3uun anokcany. Pea-
ktuB 30epiractbCa fAeKinbka THWXHIB. HaHocaTs po3umH Ha noeepxHio
of’eKTa TaMMOHOM, MEH3leM, MyJbBepu3aTopoM, abo uepes NpomiKHHUI

Hocidl. 3abapBneHHs clifiB naniAspHUX Y30piB B OpaHKeBHUH KOJlip CTae
BUAMMHM Yyoke uepe3 |5 XBHUIMH, MaKCHMa/lbHOI IHTEHCHBHOCTI nocsrae
Mo>kHa NPHUCKOPHTH BHABJIEHHS, MOMICTHBIUH
00’eKT Ha AeKiNbKa XBWJIMH A0 CyluuabHOI wadu 3 Temneparyporo 80—

90 °C. CniayM 0CTaTHLO CTiHKi, OAHAK JOCHIKYBaHUM 06’ €KT 3 BUARIE-
a h

HUMH CJTIIAMM A0LIILHO NMOMICTHTH B TEMHE MICLIE.

MoskHa BHKOpHCTATH i excrpec-meTo. Jlna Lboro micns HaHeceHHs
PO3UMHY i BUCHXaHHS aLETOHY MOBEPXHIO 00’ekTa 3mMouyoTh 1% posuu-
HOM HiTpaTy Kynpymy B aueTOHi, NOTiM HaKpMBAlOTbL apKylueMm narepy i
10 HLOMY NPOBOAATH JeKiibka pas3iB rapa4oto npackow. Ciiau BUABAAIO-
Thest ozpasy. Konip nanepy He 3MiHIOEThCS.

Skuo notpibHo noBepHyTH 00’€KTY MonepeaHiid BUrs, BUKOPUCTO-
ByioTh 15% po3uuH nepekucy BoAHI0, abo nosepxHio obpobasiors 1,5%
PO3UMHOM HITpaTy KynpyMmy B auetoni. Ilpu ubomy 3uukae konip dony i
HeHTpani3yioThes 3aTHILKH anoKCaHy.

.Y pasi, AKIIO BUABJICHI aJIOKCAHOM CNiAM MatoTh cabke 3abaperenns,
X 10aTKOBO OOPOGISOTH HIHTIAPHHOM, SKHIi B3aEMOJIE 3 IHIIMMK CKa-
AOBMMH yacTHHAMH NOTOXKHUPOBOT PEHOBHHH.

Memoo nepmanzanamy xaniio. Meto pospoGnennit Ha kadenpi kpu-

Minanicrukn HauionanbHOT akaaemii BHyTpiluHix cripas. BukopucToBye-
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ThCS JUIS BUABJEHHS CJiAIB PyK Ha MpEeAMETax 3 nanepy, NojieTHies
uenodany Ta nnacrvacu. BukopucTaHHS PO3UMHY MEpMaHraHaty Kai
JUTS BUSABIIGHHS CJTi/liB IPYHTYETHCS HA OKMCHEHHI NOTOXHPOBOI PE4OBH
MapraHieBolO KHCIOTOK. B pesynbTati wi€i peakuii CTBOPIOETHCA HE
YMHHMI Y BOJi OKCH/ MaHraHy, SsKuii 3a/MIIacTbCs HA MicU npoTika
peakilii i BUABJISE cn1ijl, 3a6apBIIOIOYH HOTO B KOPUUHEBHH KoJip. '

Po3uuH rotyiots y surisai | — 2% po3unHy MapraHLEBOKHMCIOro K
{10 Y AMCTWILOBaHIH BOl, 3 106aBKOIO | MJI KOHLEHTPOBAHOI Cipyal
kuenotu. Posunn dinstpyrots i 36epiratoTe 0Bruii 4ac. Bussnaru cii
Kpaille 3aHypeHHAM y PO34MH, ab0 HaHECEeHHAM pO34MHY Ha MOBEPXK
06’ekTa M’SKMM MeH3JieM ab0 TaMIOHOM i3 BaTH, Y pe3yJibTaTi 4oro BOHY
3abapemototbes. Cninu 3abapeniotoTees npotarom | —3 xs., nicns BUsE
7eHHS 00°eKT HeoOXiHO NPOMHUTH NPOTOYHOK BOAOK AJIs YCYHEHHy
PeLITKiB PO34MHY | BUCYIIMTH B 3BUHAHHHX yMOBAX.

Jlns BiAHOBIEHHS 30BHILIHLOTO BMIJIAAY AOKYMEHTa 3 BHSBICHHMEY
cigamMu Horo oGpoGAsIOTH PO3YMHOM nepekucy BoaHi. [Ipu LBON
o6e36apemoloThes nodapbosaHi ciiau.

Memoo opmomoniouny. lleii MeTol XapaKTepU3y€ETbCA BUCOKOHO
JUBICTIO HE TIJLKH /10 aMIHOKHMCJIOT, ane ¥ A0 CEYOBHMHH Ta iHIUMX a30
HUX 3’€/lHaHb, AKi BXOAAThL 10 cKiady noty. Lle BuriaHo BiapisHse opig
TOMIIMH Bifl TPOX OMMCAHUX BHILE PEaKTHUBIB, TOMY LIO 33 HOro J0TM0 MO
FOK MOYKHA BMSIBJISATH CITiZM He TiflbKK Pi3HOi AaBHOCTI, ane i ayxe maigl
IHTEHCUBHOCTI. .

OpTOTONIMH € KPUCTANIYHOIO PEHOBMHOIO Gioro Ko/bopy, sika n06pe
PO3UMHSETLCS B PO3BEJCHUX KMCNIOTaX, aUeToHi (y BOAI cnabko), CTiHig
10 CBiT/ia Ta BUCOKMX Temmneparyp. Jl03Bosis€ BUSBIATH Cliau BeHKQ
JaBHOCTI Ha Pi3HOMaHITHMX 00’€KTax: manepi, KapToOHi, JepeBUHI.
BiAMiHY Bifl HIHTiIpUHY Ta alOKCaHy OPTOTOMIMH BCTYMAE B peaKLiiio H
GesnocepenHbo, a uepe3 JeKinbka MPOMDKHMX CTajid, npu SKUXH
C/1iJOYTBOPIOIOYY PEHOBUHY CIlijly BBOAMTBLCH OJIMH i3 OKMCIIIOBAiB Op]
TONIAMHY — XJI0p, Hoa abo iHwwmii ranoreH. [NonepeaHio 0Opobky noc/M
’KyBaHOTro 06’€KTa Kpaile BChOTO MpoBOAWTH XjopoM. Jlns xiopyBaH#
B CKJISHILI 3 TPUTEPTOIO KPHIIKOIO PO3MIllYIOTh CKIISHKY 3 pO3uMHON
cymiwi 1% nepmanranatry kanito ta 10% cossHOi KMCIOTH B Mpon@
wii 1:1. Yepes aecsiTh XBUIMH 00 €KT BHIMAIOTh 3i CKJISHKH, a 321l
XJI0pY BUBITPIOIOTh. :

[Ticns wbOro NoBepXHIO, A€ MakoTb OYTH Ciliau NaniispHUX y30p
06pobasioTh pobOUMM PO3UHHOM OPTOTONIAMHY. [lnd HOro MpuUroTyBak
GepyTb 2% PO34MH OLTOBOT KMCIIOTH i HACHHYIOTL OpToTOiAMHOM. [1ef
BMKOPHCTaHHAM BKa3saHy CyMill 3MillyroTh y mponopuii 1:1 3 po34nHE
HoaucToro kanito. O6pobieHi ciigu oapasy xk HabyBaloTh CHHLOTO K&
NLOPY, aJe WBHAKO 06€36apBIIIOIOTbCS HA CBITI, TOMY iX NOTPIOHO Bi
3y ¢ororpadysarH, a 06’ekT Kpaiue 36epiraTi B TempsiBi. Bussnennii
MoJke OyTM TakoXK 3aKpillieHud H0AaTKoBOK 00pobKkoo  po3urHON
monibaara HaTpito.
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Y THX BHNajKax, KO/M BHAB/IEHHA ManiJAPHUX y30piB HA METaleBHX
0BEPXHAX DI3UYHUMHM METONAMM HE []a€ MO3MTHBHHX Pe3yJIbTATiB, MO-
xyTb OYTH BHKODHCTaHI CrieliaibHi pO3YMHM XiMIYHMX PeaKTHBiB y Juc-
Tu/IbOBAHIA BOAI, AKI HAHOCATDH Ha NOBEPXHIO NAKTHIOCKOMIYHHM MEH3/1EM
60 TaMnoHoM. Tak, ang o6pobku BUpOOIB 3i CNABIB 3a/1i3a BUKOPHUCTO-
pytoTb 1 —2% po3unH mianoro xynopocy. Yac BusBieHHs cnini — Gaussb-
ko XBWIMHHM. YacTku Miai 3a0apBiioioTh MeTal crouaTky B MigHO-
yepBOHUH, NOTIM y YopHui konip. insaHKK NoBepXHi, BKPHTI MOTOXKHPO-
§0I0 PEHOBHHOIO, KOJIbOPY HE 3MIHIOKOTS.

Jnst BUABNIEHHA CiliIB HA LIHHKOBUX TIOBEPXHAX BHKOPHCTOBYIOTH | —
2% pO34MH OLTOBOKHCIIOrO mmoMOymy. Yac peakuii — 6ausbko 15-30 xs.
MiKNaniispHi MpoMiKKH I pewiTa ciiocnpuiMaiodoi noBepxHi sabaps-
JIOIOTHCA B YOPHUH KOMIp.

. Miasi Bupobu MoxHa 06pobaath 0,5 — 1% po3uHHOM a30THOKMCIIOrO
cpibnia; B pe3ynbTaTi BUABJIAIOTHCA CITiM, MDKNANINSPHI MPOMDKKH AKHX
sabapBJEH] B HOPHHH KoJip.

Jlnsi 0Bpobky HikenbOBaHUX NOBEPXOHbL BUKOPHUCTOBYIOTH 0,5% po3-
uMH XJIOpUAYy HiTporeHy. [lanifspHuil y30p BHSBIAETbLCA NPOTArOM Ae-
KibKOX XBHIIHH, MDKNaNiISpHi NPOMDKKH CTaIOTh YOPHUMA.

[3 IHIIKMX XIMIYHHX METO/IB MOXHA PEKOMEHYBaTH 5K €KCriepuMeH-
Ta/lbH1 3aMPONOHOBAHI 1E B MHHYJIOMY CTOJIITTI PO3UMHM: a30THOKUCIHIA
OKCMZL MEpKYPito; nap 15% po3umHy ocMmieBOT KMCIOTH, MiairpiToi 10
100 °C; po3uuH x10puly nanaito; B NPUCYTHOCTI MEPEKHUCY MaHraHy pos3-
K1a1alTh 5% po34MH HOAMCTOrO Kajlilo XJOPUCTOBOJHEBOIO KHUCIOTO

1 (5mn ﬁo%ugToro_ Ka/lilo Ha Kparjlio KMCJIOTH), B Pe3y/ibTaTi O4epKylOTh
| BHALICHUHA HOJ, | AOTOPKYIOYMCh TAMITOHOM i3 BaTH, MPOSABIAIOTH CIIiAH,
| U7 peakuis WBMAKOIUIMHHA i JyX€ YYT/IHWBA; BUKOPUCTAHHA DO3YMHY
| CIpHYBaTHCTOKHCNIONO HATPitO, AKWHA BMKOPUCTOBYIOTH y Burnsai 10%
| po3uuHy rinocynb@ity 3 106aBKOKO CUpTy (AeKinbka kpanens), npuaat-
| Huii 11 BUABACHHSA CAiAIB Ha nanepi.

Busenenns cniois, crabosabapénenux kpos 1o
IHoni BMHMKae HeOOXiAHICTb MIABMIUMTH KOHTpPacT c/aboBHAMMMX

| C1iniB pyK, YTBOPEHHX KPOB’10. Y TaKuX BMNajKax TpaauuiiiHi metoaw
! pezynb'ra'{la He AaloTh. JIns BUABIEHHS MaNloOBHAMMUX Ta cnabo3abapsine-
HHX KPOB’SIHMX CJTI/IIB BUKOPUCTOBYIOTH ChieLiafibHi XiMiuHi po3uuHu. Pe-

KomeHayeTbCs Tak 3BaHWH OeH3MAMHOBMI MeTOA. JIns BMABNEHHS CHidiB
ToTyeTbes po3uuH i3 0,1 r Gensuanny B 100 M1 YHCTOrO €THIOBOrO CIMp-

| V- llepen BMKOpUCTaHHAM pO3uMH GeH3MAMHY 3MillytOTh 3 3% nepeku-
| OM rigporeHy (4 — 5 4acTHH pO3UHHY OCH3MAUMHY 3MIMIYIOTH 3 OHIEI0

HaCTMHOIO Mepekucy riaporeny). Jlns BusBneHHs cigis 00’ ekt o6pobns-

| OTb nynbBepu3aTOpOM, B KpaiHLOMY BHMAAKY, NeHsnem abo TaMMmoHOM.

pesynbTati cniay 3abapeioloThes B cuHiil konip. INpurorosauuii pos-
KK GeH3HgHHy Ta NePeKUCy rifiporexy ciia 36epiratv B TeMpsBi. :
; _,[[p)_fr;iu METOJl — METO/1 JIeNKOManaxitTosoi 3eneHi. [oTyioTh peakTs y
“rasnl 2% posuuny 3eneHi B edipi, 40 skoro aoxaroTs 20 Kpanesnb ouTo-
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BOi KMCJI0TH. HaHOCATb pO34YKMH TaMIOHOM, MeH3neMm, ny1bBEPH3ATOPON
Cnian 3abapeiioloTbes B 3eieHWA Kojip. OCkKUIBKM BOHHW HECTIHK
HeoOXiAHO BiApa3y Mic/is BUSBIEHHS NPOBOANTH poTorpadyBaHHs.
Busienenns ciiois ua wkipi nioounu { :
V kpuMmiHanicTUuHiil niTepatypi ONUcaHo AEKiibKa METOLIB BUABIIE
HS CHiAiB ManiispHUX Y30piB Ha LUKipi JKMBOIT NMOAUHK abo Tpyny. [l
LBOTO BUKOPHCTOBYHOTH MarHiTHI NOPOLLKH, SKi HaHOCATbES abo 6e3no
peaHbO Ha LWKipy, abo nopowkom 06pobatoeTses Goronarnip, WO NPUTH|
KyBaBCS A0 LIKIPH kKMBOI MoauHH abo Tpymy. MoxnuBocTi BHAB/ICHH
cJifliB NaninspHUX Y30piB Ha LIKipi JTIOAWHH TaKi:

INopouwok K usi ocobu Tpynu
«Arat» 0o 30 xB no 52 roa
«Candip» 1o 28 xa 1o 52 ron
«PyBin» no 8 xB 1o 52 ron
3anizo, no 16 xs no 52 ron
BIJIHOBJIEHE BOJHEM

Jlns BUABIAEHHS CAIAIB 3a JOMOMOrow ¢oTonanepy roTyeTbes Bi)
bikcoBaHuil i BiArAAHUbLOBaHUM KOHTpacTHUH doTonanip «YHiGpo
[orim ¢Qoronanip Ha 3-5 cek MPUTHCKYIOTb 00 OLIAHKU WKIpU HA A
npunyckacmoca Hasgnicme caioie pyk. Ilanip Biaaingersca Bia WKIPH
Horo mnosepxHa 0OpobMIOETBCA OAHMM i3 AAKTUIOCKOMIYHHX MOPOLLK
3o0paxeHHs ciiay Oyne A3epKaibHUM. |

MoskHa BUABMTH CIiAW PYK Ha WIKipi MIOAMHM BMKOPMCTaBIUM riaph|
doay. [lns uboro finsgHka wWKipy, Ae MOriu OyTH 3anuiieHi ciiau, 3a
MOMOTOK PO3NUJioBaya oOpoOMIOETLCA NapaMu HOAY 3 BIACTAHI
50 Mm. ¥V pa3i HagBHOCTI ciifiB nanbilid BiAOYBa€Tbes 3MiHA KONbOPY
wkipn (BiA xoBTOro A0 kopuuHesoro). Yepes 10-20 cex cpibHy niiBky|
ToBlMHOW 0,25 MM HaknaaaloTh Ha AINAHKY 1WKipU Ha 2-3 cek. [MoTiM HA)
MIBKY HanpabjsiOTL SCKpaBe CBITJIO 10 npossaeHHs caigis. Ha nni
YTBOPKOETbCA 4OpHe 300paxkeHHs namiispHoro ysopy. Jani caif
dororpadyioth 3BHuailHUM criocobom. Llel Meton noszeonse BusBnsl
ChifM Jekiibka pasie, HA WKIPI XKUBOT IOJAMHK He Mi3Hillle ABOX FOJHH,
Ha 1LKIpi TPYNiB — He Mi3Hille ABOX — ' ATH AHIB.

§ 4. ®Dikcania Ta BUIYyYEHHA CIHIXIB PYK

Buspneni caiam 1a 03HakH, SKi B HHX BiaoOpasunucs, NoBUHHI Oy
30epemeHuMU A1 NOAAIBLIONO JOCAIKEHHS T BUKOPHCTAHHS Kk pedd|
BUX JA0Ka3iB. Mk TuM y Garatbox i3 LMX CIIIIB WIBUIKO BinOyBatOTHE
3MiHM | TOMY BOHH MOXYTb Jerko nowkoautucsa. ®ikcauis, abo zaxpil
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feHHA CAIAIB, i MONArae y BUKOPHCTAHHI CriELia/ibHUX 3acobiB, nig aiewo
4KMX CIIIN NEPETBOPIOIOTHCS Y BIAHOCHO He3MiHHI 06’ ekTH. OnHak tikca-
uist CNB — Ue HE TLILKK TeXHiuHi cnocou ix 3akpiruienns Ta 36epiranus,
ane H npouecyanbie 0QOPMIEHHS Y BIANOBIAHNX OKYMEHTaX, A€ 3aKpin-
MOETBC (aKT BUSBICHHA CNiAiB. TakuM uYMHOM, 3aBepLUATIBHUM eTarnoMm
po0OTH 3i ClifamMu NaniispHUX y30piB Ha Micli nNpurony € ix dikcauis Ta
BUTYHEHHS 14 M0ANbLIONO BCTAHOBIEHHS 0CO0M, IKOK BOHH 3aJIMILIEHI,

Y kpuminanictuui pospodieno 6arato cnocobie dikcauii cinis, ane B
ycix BHNajkax, Hacamnepes, ciiiu HEO/IMIHHO Tpeba OnHucaTH B MPOTO-
KOJIL OrJIsly MICUS NOJAIL, € 3anMCyrOTh TaKi JaHi NPO BUABIEHI Cinu
pyK: TIpo 3aco0u, wo OyH BUKOPUCTaHi 1S BUSBICHHS CHIRIB; Micue ix
BUAB/ICHHA (HA AKUX MpeJMETax BOHHM 3HaileHi, 1€ 1li mpeaMeTH 3Haxo-
AMIMCA HA MICLI 3I04KHY, HA3Ba TA MPU3HAYEHHS MPEAMETIB), KibKICTb
/B Ta iX po3TaulyBaHHs (BiACTaHb Bifl ABOX HEPYXOMMX OpieHTHUpIB);
OMKC TIOBEPXHI NnpeamMeTa (Ckio, nanip, MeTall, AepeByHa, miacTMaca, no-
(papbosana, HenodapGoana, HikenboBaHa, NONipoBaHa, baraTokosnbopoBa
TOULO); €TaH MOBEPXHi NpeaMeTa (Cyxa, BOMOra, MacasHUCTa, 3abpyIHeHa,
MOKPHUTa NMKIOM); BUA CiliAiB (OTOXKPOBI, 3abapeneti, penbedmi, ciabko-
BUMMI, HEBUIUMI); B Pasi MOMUTMBOCTI BUSHAYEHHS — TUI Y30DY (ayroeui,
NeTAbOBHH, 3aBUTKOBHWH); hpopma Ta po3mip cimy (MaKCUManbHa A0BKUHA
T4 WMPHHA), CNOCIO BUABNEHHA (Bi3yanbHuit, 3a6apeieHHs MOpOLLIKaMK
abo napamu Homy i T. in.); cnoci6 Bumyuenns npu dikcauii (cam npeamer
abo #oro vactrHa pasom 3i caigom, dororpadyBaHHs, KOMiOBAHHA Ha
NIIBKY, BUTOTOBRIICHHS 3J1ifIKa, MaTepian 3/1inka); 1K ynakoBaHHii Ta KOO
NeYaTKoK OnevaTyBaMCh PEYORi [0Ka3H.

Y npotokoni cnian pyk OMHCYIOTHCS B Til NOC/IOBHOCTI, B SKili BOHK
Oy/u BUABIICHI Ta OIJIAHYTI, | B TOMY BHIIS, B SIKOMY BOHM 3HAXOIMIHCS
Ha MOMEHT 1X BUSBJIEHHS, :

Bussnenus cainis pyk, sk i iHwi aii, wo 3aifckio0ThCs B npotieci
OFAsY MICUS MO, HEOOXIAHO NPOBOAMTH B MPUCYTHOCTI NOHATHX. [Tpu
UbOMY AOTPIOHO 3BEpTaTH iX yBary Ha TexHiky oOpoOKH ciigie Ta oaep-
KaHi pe3ynbTaTy.

Onwc caify B npoTokoni orisay Moxke 6yTh TakuM: «... Ha uucTiii Ta
CyXiH noniposaHiii noBepxHi 30BHILIHLOrO GOKY NMPaBOT HUKHBOT Ly Xsi-
Au wadu, ska cToiTh y JisoMy (Bia ABepeil) KyTKy KiMHATH, Ha BifcTaHi
3 CM 371iBa Bijl pyuKH i 6 CM Bijl BEDXHBLOTO Kpalo, 3a JA0MNOMOroio thneiine-
BOro neusis, BHaCAiA0K 0(apOieHHs MOPOLIKOM OKCMY LIMHKY BHABJIE-
Hul CoIiA NaninspHoro ysopy, oBanbHOT Qopmu, posmipamu 1,5 % 1,8 cm.
Y cniai Bino6pasunacs LeHTpanbHa YacTHHA 3aBUTKOBOTO Y30py y BUrAsI
Cnipani, nanispHi minii Ta ocobauBocti Gyaosu y3opy Bino6pﬂ§mucx
4iTko. Cnig eororpadosanuii 3a npaBunamu MaciuTabHoi oMKy ¢oro-
Kamepoio «3eHiT», IKepenoM CBiTIa CyryBana iMiyIbCHa 1aMNa-cranax.
Cnin BiakonifioBaHO Ha TEMHY AAKTHIOCKOMIYHY —MIIBKY po3Mipamu
3 X4 cM | NOKNAAEHO B KOHBEPT, ONEYATAHWH BIAOWTKOM Me4aTku Bary-
TiHebkoro PYBC m. Kuega. /lng nakeris No 1.
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V paszi HeoOXinHOCTI CK1aJaeThes CXema
po3MillieHHs cniaiB Ha ToMy abo iHWOMY:
v, ]‘}. npeaMeTi 3 3a3Ha4eHHAM PO3MIpIB (Mai. 55).
"-] / ¢ b \/| Cxema posTaiyBauHHs BHABJIEHHX chinie’

| s |

| JIONAETHCSA /10 NPOTOKOIY OrIsAfy.
N [lin uac dikcauii Ta BuAyYeHHI CAiis
pyK HeoOXiiHO OyTH AyXKe YBaKHUM Ta.
oBepexHuM, wod He 3incysatu cniau. Bei-
, Akl cnocobu dikcauii Ta «ImiACHIEHH
\ ‘'] cniais kpaiue BCbOro NpoBoAMTH B nabopa-
TOpHUX yMoBax. Binbuie Toro, 6axkaHo Haj-
cunaTtv cnigM pyk Ha KBaliikoBaHe Ji0-
caipreHHs 6e3 Oyap-axux 3miH. Tomy, nepiu
HbK 1OCh poOMTH 31 cligamu, HEOOXIAHO
BHUPILUMTH MHTAHHSA, Y4 HE MOXKHA BHITy4H-
TH SK peuoBWi noka3 cam npeamer. Taki mpeaMeTH, AK yaaMKd CKIa,
MISLKH, CKASHKH, 3HAPAUIA 3104KHY, 6€3yMOBHO MOBUHHI Gy TH BUITYUEHi.

SIKio ciay BUABNEHI HA YaCTHHAX Ta JETANAX, MPUKPIMNIEHHX 10 mpe-
AIMETIB, TO Lli YaCTHHM TAKOX MOBUHHI OYyTH BiflineHi Ta BUydeHi pasoM 3i
cnigamu. Cnigy, BUSIB/IEH]I HA FPOMI3KUX IEPEB’IHUX NMPEAMETaX, MOXYTh
GyTH BUITYdeHi LIISXOM BUIMIIOBaHHs ab0 BHPi3aHHA YaCTHHHU MOBEPXHI 3i
chinamMu. OnHAK KOIWITOBHI NPEAMETH, B TAKMX BHUMAAKax, MCyBaTH HE CAi.
Buiyueni npeiMeTH YNaKkoBYHOTb 15 NIepeBe3eHHs abo Nepecuiky.

3aranbHi npaBuia YNakOBKH NPEAMETIB Taki:

a) pe4yoBHi noka3 Tpeba noksacTH B JIOCTaTHBO TBEPAY YMAKOBKY,
1106 HE OMYCTUTH NOWIKOPKEHHS Clily 30BHILIHBOIO Ai€t0.

6) npeamer B ynakoBiWi MOBMHEH OyTH 3aKpilUieHWH HEPyXOMO.
Jlns ubOro yKpirioiTh NpeaAMeT JepeB’sHUMH PO3MOPKaMH, TMPOKJIA/IKa=
MH 3 manepy abo iHwMM crnocoboMm. SK ynakoBKY BHKOPHCTOBYHOTBH
iepeB’ Hi ALMKH, [1IaHKH, KOPOOKH 3 1ynkoro kapTtoHy (man. 56, 57, 58).

Man. 55. Cxema po3TaulyBaHHs
chigis Ha npeameri
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Mag. 57. ¥Ynakoska T2 BILIYYEHHA

Maug, 56. ¥Ynakoska
TA BHIYYeHHA NISIIKH HOXA

70

HeBenuki 3a po3MmipoM yhaMKW ckia
yNaKoOBYIOTb JIOCHTb [POCTHM CMOCO-
oM — 3a 1OMOMOroK NanepoBoi CTpiy-
ku (man. 59).

Crpiyka WHPHHOW 2,5 CM NOBHHHA
MaTH TaKy JOBKMHY, W06 HEW MOKHa
Oy/10 0OropHyTH ynamok ckja no peb-
pax. [licns uboro ockonok obroprae-
ThCA HABKOJIO Tak, Wod KyTH BAapio-
BAJIMCh Y MANepoBy CTPIUKY | 3aMHLIM-
nd Ha Hik caigu. TloTim crpiuky 3Hi-
MaKdTb 1 B MICUAX, J€ 3aJUILIHIMCh
BIAaBNEHI cnigu, npodMBalOTL NPoOJOB-
ryBaTi OTBOpU. YV THX BHMajKkax, KON
CAM NanbUiB PO3MILLEHI HAa KyTaX CK/a, OTBOPH Ha nanepi pobnsTbes
MaJICHbKAMH 1| KpyriuMu. Ilicng uboro B OTBOpM BCTaBASKOTH KYTH
VJIaMKy CKJ1a, a Kpai nanepoBoi CTPiYKK CKPINAsiOTh CKPinkow abo Oy-
naskoto. Lle 3abe3neuye xopoie 36epexeHHs caiais nanbuis. Ynako-
BaHI TAKMM YHHOM YJIAMKH CKJIa MOKHA CK/IA/laTH OJIMH Ha IHLIKHA y Kap-
TOHHY KOpOOKY, Banizy abo auwmk (man. 60). MoxHa ynakoByBaTH ciiiu
| 32 A0MOMOrOI0 MAacTHiliHy. Jlns uboro roTyloTbes MaleHbKi LWIMATKH
MAACTHAIHY Y BHIIAAL KynboK AlameTpom 10—15 MM, ski npuTHCKYOTS 3
000X OOKIB MOBEPXHI Ckja y MicusX, A€ BIACYTHI C/iaW, NOTIM 3aKpH-
BalOTh OCKOJIOK LUMAaTKaMM ckfia 1 00B’A3yloTh wmaraToM abo HUTKOKO
(man. 61). Jlns ynakoBKM MOXHa BMKOPWCTOBYBaTH CTPIYKM KACOBHX
anapariB, CMY>XXKH TOHKOrO KapTOHY Ta iHIUi aHalOriYHi Martepianu,
HK‘LLLO CIIA JIErKO MOLIKOMXKYETbCA, HOr0 MOXHAa BKPUTH Ha CaMOMY
06’ekTi 3ano0biKHOIO MaiBKol 3 Oyab-1KOro saky abo 3akpinuTH Haj
HUM 3anobixKHe NOKPUTTA 3i ckaa I T. IH.

Man. 58. ¥nakoBka yaamMky cxia
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Maun. 59, ¥nakoska
CKJ1a 3i cainaMu

Maun. 61. ¥nakoska
YJIAMKIB CKJ1a 34 10nomo-
rol WMATKIB MIACTHIINY

Man. 60. ¥Ynaxosxa
YIAMKIB CKJIA 32 10M0OMOT010
nNanepoBoi CTPiuKH
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JTuitie ToAi, KoK 06°€KT HeTpaHcnopTadenbHui (Hanpuknad ceid), abo
BiJl HLOFO HE MOJKHA BIJOKPEMHTH YaCTHHY 3i cnigom (uiHHi mebni),
NOTPIGHO KOMNitoBATH CilM HA IHLIWA cnipoHociit. [l 1uboro BUKOPHCTO-
BYIOTb CMELia/bHi JAKTUIOCKOMIUHI TUTIBKH (TEMHY Ta CBITAY). Cniau, 06-
pobeH! TEMHHMH MOPOLIKAMH, KOMiIOIOTh Ha CBITNY MUIBKY, @ CBITJIHMH
MOpoIIKAMK — Ha TeMHy. MoXHa TaKoxK xoniloBary caiau, obpobneni de-
pOMarHiTHUMH MOPOLIKaMH THITY «MaJiaxiT, Ha TeMHY JaKTHIOIIIBKY, 1O
nossosnse Gortorpadysary ix Hesnocepenbo Ha doronanip.

Jlna koniroBaHHS BiA LIMaTKa CAiZIOKOMiIOBANLHOT MUTIBKM Bipi3y-
cThes YacTWHa, Oinblua 3a Moy chligy npubiu3HO B 1,5-2 pasu.
3 1iBKKM 3HIMAETHCS MOKPHBHME NUCTOK wLenynoiny (man. 62), nicas
4Or0 OCHOBHMI JIMCTOK TJIIBKM HAKJIANA€ThCA Ha cinip THM Ookom, Ha
JKuii HaHeceHa KonitoBanbHa maca (man. 63). TloTpi6Ho 3nerka 3ICHYTH
nAiBKY y BHDJISAL BAJIKA, & MOTIM pO3KaTaTH Ha noepxHi npeamery. [li-
i1 HAKNAAEHHS TUIiBKY NPUTHCKAIOTL 10 MPEAMETa KOB3alOWHM pyXOM
nanbliB Bi LEHTPY 10 kpaiB. Takumu pyXxamu BJA€THCSH BHUIUTOBXHYTH
3a Mexi naiBku Oynb0aUIKK NOBITPA, AKE 3aTHLINI0CA MK TIJ1IBKOKO Ta
OBEPXHEIO NPEAMETY.

Tlic/is 1bOro MUIiBKA 3HIMAETHCA 3 NPEIMETa — BIATATYETHCA Bropy 3a
ofiMH 3 1T Kinuie. Biapa3sy x ans 30epemeHHs KOMii BiJl MOLIKOIKEHL MO~
KPHBHHI JIMCTOK HAK/IAA€TLCA HA OCHOBHUIA, Ha Toit BiKk, Ae BiakoNiHo-
BAHO CJTijl.

[nieka (3 060X GOKIB OHOYACHO) MPOLIMBAETLCS MO KyTaX HUTKOIO,
KiHli AKOT BMBOAATHCH Ha OipKy, 3B’A3YIOThCA Ta ONEHATYIOTHCA. Ha
Gipui pobuTbes 3acBiAvyrOUMH Hanwuc Ta MiANMCH: cniguoro, daxaHo

NOHATHX 1 crewiagicTa-KpuMiHanicTa, aKio BiH OpaB y4acTb B ornaai

(man. 64).
JIo HenoNiKiB AAKTUNOCKONMIYHOT MIBKK BIAHOCATBCA HH3bKA Knei-

KiCTh, KA HE JO3BOJSE MPOBOJUTH SKICHE KOMiIOBAHHA CAINIB 3 JEAKUX
06’ekTiB. Y 3B’43KY 3 MOTaHOK THYYKICTIO 1 3HA4YHOKO TOBLIHHOK AaKTH=

Maa. 64. ¥naxoska niisgH
3 piiKonilioBANHMH
caiaamMu

Maz. 63. KonitoBanus
cainy Ha naiBKy

Man. 62. Inimanun
NOKPHBHOTO Wapy
3 IHBKH
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JIONJIIBKA HENpUIaTHa Anist KOMilOBaHHA CHIJIB pyK Ha MOBEPXHAX, LI1O
MaiOTh CKIafHMIA penbed. VY Takux BUNaAKax MIiBKY iHOAI nonepehnbo
pPO3M’AKLIYIOTH B PO3UHHHHKY.

Kpim TOrO, BCTAHOBICHO, 1O CNiay pyK, BUSBICHI JAEIKHMH MOPOLI-
KaMHM 1 BIIKOMIHOBaHI Ha NaKTHJIOIIIBKY, noraHo 36epiratorses. Tak, cii-
/U4, BUSIBIIEHI MOPOLUIKOM OKCHAY LMHKY, naomOymy aGo Bymexnc,noro
noMObyMy, BIAKONiHOBAHI Ha JaKTWIIOTUTIBKY, B yméaax niABHLIEHOT BO-
IOTOCTI y’Ke Yepes /1Ba — TPH /IHi CTAIOTb HENPHAATHUMH 1 10C/i DKEHHS

Y nesxid mipi uMX HefoniKiB M036aBieH] JUNKI CTPIuKM, AKi 3HaxO0-
AATH BCE LIMpLUE BUKOPUCTAHHA [ KomiloBaHHA. Ha Bi,ELMiH;/ Bi JaKTH-
nonniBky, munka crpivka JIT wvpunoto 19, 38, 57 MM Ha nascanosiii oc-
HOBI Ma€ OiIblu BUCOKY KJIEHKICTb | BUCOKY MHYHYKICTb, IO J03BOJISE KO-
MitOBaTH CJIAHM 31 CKNAJHKUX epiasux o6’ exTis. Bin ;;y.rtony Bi/Ipi3aioTh
4AaCTHHY TUTIBKH MOTPIGHOT NOBXKMHM, i, yTPUMYIOUH 1i ABOMA pyKamu B
HaTATHYTOMY CTaHI, HAKJICIOIOTH Ha MOBEPXHIO CAily, abo, cnouatky Ha no-
BEPXHIO 00’€KTa HAKIICIOIOTE OMH KiHeLb I1iBKH, 4 MOTIM MOBLILHO | aky-
paTHO, 3 HEBEJMKMM HATATOM MpUTHCKatoTh i no caigy. o6 nniBka ne
CKpY4YBaJlach, PEKOMEHAYETLCS BiAPI3aTH il Bij pyJIOHY Mic/s TOro, K BOHa
WiIBHO MPUKIIEITHCS 10 MOBEPXHI NPEAMETA 3i CiIOM. ’

B [Ticns perenbHOro NpUTHCKYBaHHS [UIIBKY BiAALASIOTH BiJ MOBepXHi
00’€KTa | NepeHOCATh Ha IMiArOTOB/ICHUH HOBUIE CIAOHOCIH, SKHM MOXKe
OyTw Gininii rasHUeBHi KpeHnauuii nanip aGo 3BopoTHuii Gik &)OTonane

Jlo6pi pe3ynbraTi nae BUKOPHCTAHHS NABCAHOBOI MIiBKM mnpung)r/c;
22 \({31\-&«% K&;_)I/qsyOKO-Kaqu)OﬂhHHM 1L1apoM, MOKPHUTOT CUAIKOHI30BaHUM Narie-
fqem"is. », AKa BMKOPHCTOBYETHCA U1l 3aXHCTY KHIIKOK Ta JOKY-

Y pasi BiACYTHOCTI AaKTH/I0CKOMIYHOT naiBku abo nniku JIT, komito-
BAHHA MOXKE MPOBONTHCH Ha 3BOJIOKEHUH BindikcoBaHuii lbOTOl'l;lﬂip abo
MeAnHHH NeHKonIacTHp, nacty «K». 3 mMeToto konitoBaHHs chijiis, BUAB-
JEHUX MOPOLIKAMH HA CKNAJHKX PebeHUX MOBEPXHIAX Ta s onépxcau-
1:{2 Béﬁmxa 3 00’eMHHX cniniB BUKOpHCTOBYIOTD Macty «K». Ll maca nobpe
Koﬂcb,t:i;pgllﬁ?-openbed:, JLO3BOJIAE OEPIKYBATH YiTKI CMiAM HalicknaaHiwoi
i [Macra «K» — ue B’s3ka HarIBNpoO30pa piauHa ciporo konbopy. Ilpu
- wyBsaHHI 11 3 katanizaropom Ne 18 (piauna )oBTOro KOlbopy) OAEpKY-
r;:yll:}?rl:nfgf::#a«smgnm-l8» — TepMOCTIHKHI rymononiGuuii matepian.
v YHA OE3M0CEPEAHbO NEPEl BUKOPHCTAHHAM — 3MilllyBak-

M 10 r nact «K» i | r karanisaropa. Komnaynay moskHa nanat 6yb-
AKOro KOJbOpY, A0JAOYM B HHOIO HANOBHIOBAYi, KiILKICTH AKMX He Mo-
_L‘-H!:]Ha nepesuitysatu 30% saru nacru. [lo 6iMx HanoBHIOBaYiB BiAHOCH-
TbCA: OKCHI LIMHKY, THTaHY, Mardito, 0 TEMHHX — OKCHA Kyrnpymy, «Ma-
J;am;;». «Candip», caxa ra3osa i T. iH. %

Opoull pe3ybTaT 0
Gensu: 7o nact <K A0GARNSIOTE KaTaRisaTop 18 (Ha 70T nacry
5o : _ Top «K-18» (nHa 70 r nacru
paniuH), ficas nepeMmillyBaHHs (He IOMYCKAaKYW yTBOPEHHA
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GynbGanoK NoeiTps) BAMBalOTE GeH3uH i3 pospaxyHky 1:1 i UMM PO34H-
HOM 3a/IMBaKOTh 00’ EMHHUH Califl.

Kpim nactu «K», 1si KOMIFOBAHHA MOBEPXHEBUX CIIAIB PYK, BUABJE-
HUX MOPOLIKAMM Ha CKJIAAHIH pebeHii NOBEPXHI 3py4HO BUKOPHUCTOBY-
patn Kkieit «[IBA». Jlekinbka (060B A3KOBO TOHKMX!) LIApiB K€ HAHO-
CATh M’ AKUM neHssieM. KOoxHHUH HAcTYNHUIA ap HAHOCATD Mic/ia MOBHOrO
BUCHXaHHS MONEPEIHbOr0, KiIbKICTh WapiB noprHHa 6yTy Ginblue TPHOX.
Takum YHMHOM OTPUMYIOTb MPO30PHIi 3NMOK 3 BiKOMIHOBAHUMH YacTKa-
MH JIOPOLUKY, SKWii NPUAATHHMIi IS MOATbLUION0 AaKTHIOCKOMIYHOrO 10-
CIIDKEHHS.

MOosKHa BUKOPHCTOBYBATH /IS KOMilOBaHHSA MOBEPXHEBHX CIli/liB aepo-
30nbHuH 3aci6 «Konis» (2% PpO3uMH MONIKpUiIaTa y METHIEHXJIOPHAI).
B neskux BUMaakax Lei 3acid 103Bojise KomiioBaTW ciinw, 3abapeieHi
KpOB’10.

Jlna orpumatiHs Korii 3i cniaie, nodapbosaHux napamu Holly, B KaTa-
nizarop «K-18» BeoaaTh 0,3% OPTOTOMIAMHY, MiC/s HOrO CyMill nepeMi-
LIYIOTh [10 PO3UUHEHHA | AO/AIOTH MOTPIOHY KinbkicTb nacth «K» (y Bif-
HowieHHi 1:16).

Jlns konitoBaHHS 06’EMHHMX CH1iiB Ha MIACTUYHUX 00’ €KTax (3amas3tii,
BEpLIKOBOMY Macili, IIOKONaAi Ta iH.) Halbuiblie NiAXOAMTH nacTa «K»
6e3 nanoBHioBauiB. [lpuroToBneHuid komrnayHa o6epexHO BUIMBAIOTh
nopsi 3i CTioM Tak, Wwob BiH NOCTYMOBO 3anosHuB cid. s nigguiieH-
H$ MILLHOCTI 371iMKa, a TAKOX Ul EKOHOMIi MacTH PEKOMEHYIOTh apMyBa-
TH 37iMoK WwMaTkamMu TKaHuHK. Lle oco6nuBo HEOOXiAHO Mij Hac KOomito-
BAHHA CNIJIB, 1110 3HAXOAATLCS HA BEPTHKAIbHUX MOBEPXHAX.

3a BigcyrHocTi nmactd «K» B OKpemMHMX BHMaaKax [s OAEPHKAHHA
31iNKiB MOXKHA BHKOPHCTAaTH rincoBui po3uuH. TexHika BMroTOBIEHHS
MPUHLIMIOBO HE BiAPI3HAETHCS Bill BiAJIMBKHM CNiAIB B3yTTs Ta Hir, ane 10
rincy npea’saBAsioTh Ginblu >kopeTKi BUMOrM. Bin perenbHO (iHoai nea
pasu) mpocitoeTbest Yepe3 mapaio abo ayxe minke cuto. Haskono cnigy
nanbis pobuTHCA OpMOUKa y BUTTIAAI BalMKa 3 MiacTuiiny. SKuo Heod-
XiZHO BHJYYMTH CJiAl 3 BEpPTHUKaIbHOI NOBEpXHi, Gopmouka poduTLCs Y
BUMSAL KULueHi. Piakuii rinc BUIUBAETbCA HE HA CaM CIlijl, a NOpsia 3 HUM
TaK, 106 BiH NOCTYNOBO 3aMOBHMUB CIIiJL. ]

JlyKe CKnajiHO BWIy4aTH CJiW Ha MUIIOLI, GOPOLUHI Ta HLIUX CHITY=
YHX peuoBHHAX. SIKILO wWwap MUy He3HA4YHUH, a cam CJli YTBOPEHHH s
XOM BiAllapyBaHHs, To HOro Haiikpaiie 3aQikCyBaTH KOMIIOBaHHSM Ha
JIAKTHIOCKOMIYHY UIIBKY.

Cniam pyk Ha ToBcTOMY iapi nuity a6o Gopoluna nonepeanso Goro-
rpadyytoTs. | TinbKK NPy HASBHOCTI MOBHOT rAPaHTIl, IO CIliAK 3a/10BIJIbHO
coTorpadoBani, MOXKHA IPUCTYNATH 10 BUTOTOBJICHHS 3I1IMKA.

CrouatKy CiliM 3aKpinioioTh, Ui HOro BUKOPHCTOBYIOTH Pi3HOMa-

HiTHI po3uMHW. Hanpuknan, M HajaHHS MILHOCTI BHKOPHCTOBYETHLCH

po3uuH KaHiponi B cnupri (5 r kaidoni Ha 95 r BAHHOrO ab0 MeTUI0BOTO

cnupty). Cnign oONpUCKyIOTh 3a I0TIOMOrok0 MyJ1bBEpPH3aTOPa 10 THX mip,
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JIOKH BOHH He 3Bojoxkatbes. HeoGxinHo Tpumartu mynssepusatop Tak
moﬁu HaAPIOHILI YaCTUHKK PO3YKMHY BLILHO MANaIW Ha Ciiau. Yepes ne:
AIKMH 4ac CIIAM MOJKHA KOMIKOBATH 33 JIOTOMOroto nacti «Ky.
Burorosnenns 3ninkis 3 pensedrux cninis norpebye enukoi obepe-
KHOCTI Ta NPaKTHYHUX HaBW4OK. Ha Micui npuroau 3ninku BUroToBasioTSH
Y BUHATKOBHX BHMaJKax.
quomeudaufi' no 30epedcennio wiyyenux o6 '€xmie 3 HOMoNCUPOGU-
Mu crioamu pyx: v
a) Ang 30epexeHHs CiAiB Ha 06’ €KTax BiJl BUCHXaHHS BHKOPHCTOBY-
t0Tb 130/F0K0Y1 B/l HABKOJIMLIHBOIO CEPE/IOBHILA YNAKOBKK (Hanpukian
uenoda, MOJlieTHIIEH TOLIO); ’
6) 3BoNOXKEH] NMpeaMeTH 3i cTizamMu AOCTABASIOTH naboparopito B
NoCy1HI 3 BOJI0I0;
r) He MOXHA JIOMYCKAaTH HarpiBaHHs MpeaMeTis (He pO3MiLLyBaTH TX
MOPAA 3 JUKepenamMu Tenna);
A) 30epiraTu ciiaocnpuiiMaioyi 06’ eKTH NpU 3HKEHi Temreparypi
Domozpaghysanns cuioie pyx '
Y Tux Bunazkax, KONIW BUJTYYUTH CJIi/l HA NPEIMETi HEMOXIMBO (Ha-
fpuKniaj, ciil Ha MaCTHII IBUryHa asTomobins), abo BiH moxe GyTH mo-
LIKOJUKEHUM (CNiJL HA 3aMep3/10My CKJli), MPOBOAMTLCS HOro tdoTtorpady-
BaHH# Gesnocepeanbo Ha micui noaii. Jlns dororpadysaHs Kpalle BCchOo-
ro BUKOPHCTOBYBATH (DOTOKAMEPH J3EPKAILHOTO THIY 3 MAaTOBHM CKJIOM
Ta B AKHX MO’HA BUKOPMCTOBYBATH MOAOBXYI0Ui Kinbus. [Ipu dotorpa-
(hyBaHHI TAKMMHM KaMepaMM € MOMUIMBICTb KOHTPOJIIOBATH dokycysaHHs
Ta OCBITAEHHA 00’ €KTa 3HOMKH.
[lepen cbmorpaq)ygaHHsM 3 MOBEPXHI, e PO3TAILOBaHKIA MPEIMET, BITY-
HaKOTh ITHJ1 Ta CTOPOHHI YaCTKM, 38 JONOMOIOIO FyMOBOT IpyLi. :
Crniouatky dotorpadyiors npeamer, Ha SKOMy 3HalIeHO ciiif, 3a npa-
BUNAMH MaclTabHOI 3HOMKH TaKMM 4MHOM, OO Ha 3HIMKY 6y.n’0 BHAHO
€Al | MOXHA Oy/10 BU3HAUMTH HOrO MONOXKEHHS Ha npeameTi. [licns wpo-
ro ororpadyroTh cam il y HaTypanbHy BETHUYMHY a60 3i 36ibILEHHSM.
Akito cniais aekineka, To cnouarky gororpadyioTh Bei ogHOuacHo, a
MOTIM KOXHHH OKPEMO. ]
Axicts lbOTOI;p&dJi'-IHOFO 300paXkeHHs 3aNeXKHTb BiJl TOYHOrO (oKycy-
BAaHHA M 4ac 3HOMKH Ta npasuibHOro BUM6Opy oceitTiienns. Jliadgparma
MiA Hac 3HOMKM MoBHHHA OyTH B Mexax 5,6—11. Jlns tounoro okycy-
BaHHA BAIUIMBO, 1100 MiouMHa 3aHbOT CTiHKK (oToanapara Gyna napa-
lenbHa NoBEPXHI, e po3TalloBaHuii ciif.
" o6 kpaue BHCBITIIMTH CIIAM, NOTPiGHO CKOPHCTATHCS €NIeKTpO-
IXTApHKaMH, HAaCTUIbHUMHU JlaMniamu, TyOycom, BUFOTOB/IEHUM i3 KapTo-
Hy abo uynkoro nanepy, ski MOKHa NpUNaaHATH TS CTBOPEHHS Harnpas-
IEHOrO OCBITNEHHS.
OCBiI:J:JéHt;-Iaﬂc (]biiomrpa(bysam.m AEAKMX BUAIB CNiAiB NoTpiGHe cneuianbHe
- Hanpuknaz, nia yac 3HOMKM 3a0apBieHuX Ciiflis Hepiako
BKKO CTBOPHTH KOHTPACT MiX PEHOBHHOIO CNlifly Ta (OHOM MOBEPXHi.
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Maa. 67. ®otorpadysanus

Man. 66. @ororpadysanns VB!
i NOTOAXHPOBHX CTIAIB

Maa. 65. @oTorpadysanis {
00’ emuuX cainis

3abapBaenux caiais

Slkuio pedoBHHa cainy Ta (OH MAlOTh CXOKE
KOJILOPOBE 3a0apBAEHHA, TO MOTPIOHO BHKO-
pHMCTaTH OCBIT/IEHHA HabiWwKeHe 10 BEpTH-
KaJbHOTO, TIPH AKOMY OMTHYHA BiCh 00’ €KTHBA
Ta HaMpAM [pKepena CBiTia MaKCHMalbHO Ha-
GamikeHi 0auH A0 oaHoro (Mai. 65).

[lepen [KepenoMm CBiTIA TS OCPXKAHHS
3 PIBHOMIPHOrO OCBITIEHHS PO3MILLYIOTh Mapiies
BHI €KpaH, L rapkoBUH nanip ab0 MaToBe CKJIO.

Peabedni cniau dororpadyiors npu Has-
KICHOMY OCBIT/IEHHI, JDKEPENO CBIT/a MOBUHHO
pO3TALIOBYBATHCS LIOAO MOBEPXHI 1] rocT=
pum KyToMm (man. 66). Taki Ciiau peKOMEHAY=
erbcsa (doTorpadysatd Aekiuibka pasis, ne-

|

Maa. 68. @ovorpadysants
c/1iaiB Ha NPO3OPHX 00’ cKTaX:
] —ekpan, 2 — 00" €KT,

3 - awepeno csitna

peMillyiouH JKEpENo CBiTja HABKOIO iy, 3anMLUaloyM caMm Cijl Hepy=
XOMMM. 3HOMKY Kpalle MpOBOJAMTH B 3aTEMHEHOMY NPHMILLEHHI. !

[MoToXMpOBI CHiAH, Bum_ameui Ha ASHUEBUX MOBEPXHAX (nompoaang_
LIKaTyJIKax, CKIAHIA mocyai Towo), _q)omrpaq;y;o"rb, SK MpaBuio, y BiAS
GuTomy caiThi. Jhkepeno CBIT/Ia PO3MILLYIOTh MIA KyTOM 45° no BIHOUICH:
HIO 10 MOBEpPXHi npeaMera (man. 67), ane IHOAI KYT OCBITICHHA noTpioHO
MiHATH, 100HBAIOUMCH KpaLLoi BuaumocTi. CBITIIO NOBUHHO NajfaTy Ha Gk
By3bKHM My4KOM, JUTSi HOTO Ha [UKEPESIO CBIT/Ia MOYKHA BAATTH KOHYC, BUIOS
TOBJIEHUH 3 HOPHOTO Manepy. d .

[ToToxupoBi CRifH, 3HAHAEH] HA MPO30POMY. CKill, dororpadyrots ¥ |
MIPOXOAAUOMY CBIiT/i. Jlns LBOTO N03ajy CKIA POSMILLYIOTE JUKEPE/IO cBiTid
Ta yopHuii expan. PororpadysaHHs noTPiGHO MPOBOAMTH B 3aTEMHEHOMY
npumitiensi (Man. 68). BurorosneHi (pOTO3HIMKHM 1071aI0THCA 10 (HOTOTAD:
ML y APOTOKO OFMISLY MICLA MOAIL. : _

Omxke, Ui TOro, 11100 PEYOBUMH 0Ka3aMH y Crpasl CTall CiliiH pyKs
BUSBAEHI Mig yac Orsay Micud MOAli, iX MOBHHHI BHAYYHTH Ta 34
ikcyBaru y BiAMOBIAHOCTI 3 BUMOTamH KpUMiHa/ibHO-MpoLeCyalibHOrd

3aKOHY.
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I'nasa 3

METOAHKA HEIJJEHTH®IKAIIIHOTO
TOCJIKEHHSA CJIAIB PYK

§ 1. MoskauBoCTi moNepPeIHbLOro
DOCJHIMKeHHA CHifIB PYK

Pi3HOMaHiTHI 3MiHM BJIACTHUBOCTEH, CTaHy, 03HAK Ta BiAHOCHH MaTe-
pialbHUX 00’ €KTIB, SIKi 3HAXOAATHCS y 3B A3KY 3 MOAIEIO 3/I04UHY, Ta CaMi
maTepianbHi 00’€KTH-HOCIT BKa3aHWX 3MiH, B IOPHAM4HIH niTeparypi
o/1EPIKAITM Ha3BY MaTepialbHUX CiAIB 37I04HHY.

YMOBOIO yCHILIHOTO iX BHKOPHCTaHHSA B PO3KPHMTTI Ta pO3CIidyBaHHi
3/I04YMHIB € CBOEYACHICTb BMKOHAHHA AiH 3 1X BUsABNEHHA, Qikcauii Ta
pocnimpxeHHs. CBOEYACHICTb Ta OMEPATHBHICTH il M0 OAepIKAHHIO J0Ka-
30801 iHOpMALIT € CKNANOBOIO yCMIXy B posciifyBaHHi. UuMuBKaie Ta
Ginbiue iH(opMaLi Npo 0cody 304MHLS OAEPKHUTL CIIA4MHA Ta OnepaTH-
BHHI NPALIBHUK, THM peaibHILI WAHCH Ha Te, WO 3104uH Oyae poskpH-
70, @ BUHHI — NOKapaHi.

Taki 3apaaHHs BHpIIYIOTbCS B CTaiil MOPYLIEHHS KpPHUMiHAIBHOI
CrpaBy LLIAXOM MOMEPeIHbOro JochiikeHHs ab0 KOHCY/IBTALT cnewjiaii-
¢Ta, @ Ha NOMePEAHbOMY CJIACTBI — WIAXOM NMPH3HAYEHHS JaKTHIOCKOII-
4yHOT EKCMEPTH3H.

OcobnuBe 3Ha4eHHS B PO3KPUTTI Ta pO3CidyBaHHi 310uMHIB HabyBa-
0Tb MONEPeaHi AOCHIUKEHHS PeYOBUX JOKa3iB, SKi MpoBOAATbCA Ge3no-
cepelHbO Ha Micli moaii. Byayud HanpaBieHMMH Ha BHSBIEHHS Ta
3akpinieHHs iHdopmauii npo o6CTaBUHH BYHHEHOTO 3I0YUHY Ta NPUKME-
TH 3IOMMHLA, fKi Bi0OpaXkeHi B MaTepialibHUX Clijax, ajle HeJoCTyMnHi
desnocepeHbOMY CHpPUHMAHHIO «HEO30POEHUM OKOM», BOHM HEpIAKO
Nal0Th KJIKOY 10 PO3KPUTTS 3JI0YHHY 10 rapsymX cllijax, CyTTeBO 10MoMa-
raiOTh B MOLIYKY Ta BUKPUTTI 3I0YMHLLIB.

O6’exTamMu MONEpPEHiX AOCTIKEHb MOKYTh OyTH pisHOMaHiTHI Ma-
TepiajibHi CNi/AM 31104KHY, BUABIIEHI B X041 OrIsAy: CliAK pyK, Hir, TpaHc-
NOpTY, 3HAPALDb 37IOMY TOLLO.

MeToaHu4HOI0 OCHOBOKO OC/IIKEHb € PO3pOBIiEH] y Bi/NOBIIHUX BU-
laX KpPUMIHAMICTHYHMX EKCMEpPTH3 Ccnoco0M JAOCTIDKEHHS BKa3aHUX
00’€KTIB, BUKOPHCTAHHA SKHX MOXIJIHBE B YMOBaxX OIJIAAy Micus MOAii.
Bukopucrani a1s nonepeaHboro A0CHiIKeHHS TeXHiuHi 3acobu Ta MeTo-
AMKYM MOBMHHI BINMOBIZAATH BUMOram Hayku, Oe3neku, €THMKU Ta 3abesmne-
YYBaTH JOCTOBIPHICTH OJIePXKAHMX JIaHWX, a TaKOX 30epexeHHs JocCiia-
KypaHux 0O’eKTiB Ta iX NOKAa30BHMX BiacTUBOCTeH. Bumoru HaykoBocTi
00yMOBNIOKOTH HEOOXIHICTh BUKOPUCTaHHS TUIBKM HAYKOBO OGIPYHTOBa-
HuX Ta anpoOOBaHHX METO/IB.
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Hocnimxenns matoth 3a6e3neyysath besnexy ocib, AKi OepyTh Yy Hux
yuacTh, Ta BiANOBIAATH HOPMaM MOPaJi Ta €TUKH HALLIONO CyCMUIbCTBA.

36epekeHHs nocmml(yaaunx 00’eKTIB Ta X AOKAa30BHX B/IaCTHBOCTEE
CIly’XKMThb BaKJIHBOIO FapaHTiclo BCTAHOB/IEHHS iCTHHM y cnipasi, 3a6e3ne
yy€ MOMJIMBICTb €DEKTHBHOrO BUKOPHCTaHHS 3HaMIGHUX CIIAIB Y NpoLeg;
JI0Ka3yBaHHS.

Bianosiaxo 3 sumoramu Hakasy MBC Vikpainu Ne 140 sin 9 Gepe3us
1992 p., nonepeaHi AOC/TIIKEHHA HE TMOBHHHI «.. BECTH O 3MIH 30Bs
HIlIHBOTO BHIJISlY TA MOPYLIEHHS LiTOCTi rlonepemlbo AOCiAAyBaHH)
00’ekTiBy. [lepeaycim cnin BHKOPHMCTOBYBATH (hi3uuHi (NepeBaXKHO ONTHY:
Hi) METO/IM, 3aCTOCYBaHHA SKHX HE MOB’f3aHE 3 MCYBaHHAM Ta MOLIKQ
JKEHHAM JI0CHIKYBaHUX 00 €KTIB (MIKPOCKOMIsA, A0CHIIKEHHS B HAaBKiC
HHUX, iH(payepBoHUX 260 yNbTPa(Di0NETOBHX NPOMEHSX TOLLO).

Onepxati (akTH4Hi faHi BAUKOPHCTOBYIOTHCA Ul ODIPYHTYBaHHS Pk
ieHb NPO MOPYIIEHHS KPAMiHAIBHOI CIIPABH, 3aTPUMaHHS Mi103PIOBAHOID
NpoBeaeHHs OOLIYKY Ta iHIMX CHi4MX AiA. 3 ypaXyBaHHSM KOHKPETHO]
cninuoi cutyauii cninumi, oneparuBHui NpauiBHUK Ta (axiBel-KpuM
HaJiCT YCTAHOBIIOIOTH 06’ €KTH, MOMEPENHE AOCTIKEHHS AKX MOXKE 3MEHS
IMTH IHGOpMaLiiHy HEBM3HA4YeHICTb, NaTH HeoOXinHi daHi ans Oinb
LiNeCNPAMOBAHKX A1 LOIO BUAB/ICHHS Ta 3aTPMMaHHS 3JIOUMHLIB, MOLLY
IHIIMX MaTepialbHUX CiiB HA MicLli MoAil; 3’ ACOBYIOTb 3aBAaHHs Ta 00Csl
nonepeaHiX AOCHiAkKeHb, KOO MHTaHb, SKi MOTPIOHO BUPILIKTH; BUOMpA:
FOTb METO/IM Ta 3ac00M BUKOHAHHA NOC/IUKEHb HA MICLU NPUIOaK. :

[Mownpenumn 06’ exkTaMu JoCHiKEHb Ha Micll noaii € cniau pyks
JlocnifkenHs Takux 0G’€KTiB MPOBOAATLCH 3 BMUKOPHCTAHHAM 30inbLuy
BanbHUX npunanis — ayn. [lonepeaHe nocmifkeHHs ciifie pyk Ha Micu
nojii 103BOJISE BCTAHOBHTH:

1. Mpudamuicmy cnioie O idenmucpixayii ocobu. BucHoBOk npo npw
AATHICTL cnifiB Moke OyTu 3pobreHuM B KareropuuHii Qopmi 3a yMOBH
WO CiM € YiTKUMK BIAGHTKAMM 3HAYHMX 33 PO3MIPOM ALISHOK na
NSIPHOTO Y30pY 3 BEJIMKOIO KITbKICTIO XapaKTepHUX ocobnuBocTel ioro O
noBH. Y MpOTHJIEKHOMY BHMAAKy NMUTAHHA NPO NPHUAATHICTb CiAiB MO
OyTi BupilueHuM Y BiporiaHii dopmi abo B3arani noTpibHO BiAMOBHTH
Bl HOrO BUPILLEHHSA 10 MPOBEJEHHS MOPIBHANLHOTO JOCILKEHHS 3i 3
KamMy BIIOWTKIB MaibUiB KOHKpeTHOI ocobu. Henpuparumu s ineH
Tudikallii MOXHA BU3HATH TUTbKH Masku abo ciigu, B SKUX Bi00Opazuiuck
okpeMi (pparMeHTH naniaspHUX NiHil, 6e3 aeraneii 6ynoBu yzopy.

2. Buznauenns nanvyis, AKUMY 3anueHi ciou NPOBOANTLCA 3a NOJo
JKEHHSAM CIiIiB HAa MOBEpPXHI MpeaMera Ta 3a maninspHuM y3opom. [1pH
LIbOMY BHPILLYIOThCS NUTAHHS: AKOIO PYKOO (MPaBOIO 4YH JIiBOIO) 3aMILE
Hi C/IIAM Ta IKWM KOHKPETHO NanbLieM 3aluleHuH KOKHUR chif. -

JIns npaBUABLHOTO BHM3HAYEHHS PYKH Ta Majbld, SKAMH 3aj1ULLICH:
ciliaM, HeobXiaHO BceGiuHO BUBYMTH MOJIOXEHHs c/ifliB Ha npeameri. [T
peayciM BHBYAKOTb O3HAKH, LLO BKa3ylOTh B Pe3yibTaTi AKHX il MOrk
OyTH 3anuieHi caiau (OXONnaeHHs, HATHCKYBaHHS, AoTopkaHHs). OcobaH
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g0 BOKIIMBO BPaxOBYBaTW MpU3HAYeHHs Ta (OPMy MpEaAMETiB, Ha AKHX
sa/IMILEHO CITiAK, 06CTaHOBKY MicuUs MOAl, BUKOPUCTaHHS Mpasoi pyKu
GiIbLIICTIO oA 1A nepemilleHHs npeametis. Ha micui 3nounny Haii-
yacTille 3HAXOAATh CJ1iAM NpPaBOi PyKH.

[Tpouec yTBOpeHHs CliAIB CKIAAAETHCA i3 IBOX MOMEHTIB: 10TOPKaH-
sl 10 NPEAMETa i J0CTAaTHLOrO 1A CJi0YTBOPEHHS HaTHCKyBaHHs. [lis x

ykH, fKa 3a1MLIae ciia, moxee Oy pisHoto. B ocHoBHOMY chiam yTBO-
pIOIOTBCS B PE3YJIbTATi OXOMIIEHHS Npeamera abo HATUCKYBAHHS Ha HBOTO
p\KO]O

[lpu oxonyieHHi nMpeaMeTa KMCTb 3rMHAETHCA TaK, WO 3 OJAHOrO GOKY
10 MPEAMETa MpUArae BENMKHH najielb, a 3 MPOTHUIEKHOrO — pewTa
naibUiB PYKH.

[lin yac BUBYEHHSA CNijliB PyK MOTPIOHO BpaXOBYBaTH, WO Ui Pi3HUX
wineH npeameTH mMoxKyTh Oparucs no-pisHomy. Hanpuknaz, skuio nisiika
BUKOPUCTOBYETHCS [UIsi HAHECEHHS YIapy, C/liAX PO3TallOBYIOTHCA Ha rop-
nedKy MAALIKHM, a SKWo 1i GepyTb B pyKW, Hanpukiaj, jis HaTUBAHHA
PIAMHM, TO CJiM 3a/MIIAIOTECS B CEPeiHid YacTuHi niswku. [pu 3su-
4allHOMY OXOTUIEHHI y4acTb BENMKOro maiblis 0GOB’A3KOBa, a B iHWIMX
pHMAaAKaX — Y 3a/IeHOCTI B po3mipiB Ta dopmu npeamera. CkisHky
BinbLIICTh JHOJEH OXOILIIOE YCiMa NaNbLUSMU PYKH, ajle YaiiHy J0xkKy abo
oniseb OepyTb SK MNpaBHIO, TibKA JIBOMa NajblUSMH: BEIMKUM Ta
pka3iBHUM abo cepeaHim.

Cnigy HaTHCKaHHS CTBOPIOIOTHCS Bifl TAKMX il PYKM, Mijl yac SKux
yci naneli Mo BiJHOLIEHHIO A0 MOBEPXHI NPeAMETa PO3TALLOBaHI napae-
NLHO (HaNpHKnaj, NepeMillueHHs THKKHX Ta FPOMI3AKMX NpPeAMETIB, Bij-
KpHBaHHA JBEpEH, 3aCyBaHHs LLYXJISAK CTONY TOLIO).

Ha BigmiHy BiZ c/111iB OXOMJIEHHS, C/TiAH, YTBOPEHI NPH HATHCKYBAHHI,
po3TallloBaHi B OAHIH nuowMHi. Bka3iBHuii Ta pewta posralioBaHux 3a
HUM nanbliB BigoOpaXkaloThCA B CIIiAIl AOCUTH MOBHO, 4 C/iJ BEIMKOro
nanbus Oysae HiOM 0Opi3aHuM 3 npaBoro Goky, i 3 1iBOrO — AKIIO HOro
3A/MUICHO MPABOIO PYKOIO. SIKIIO HATHCKYBAHHS BiAOYBAETHCA yCielo KHC-
TIO DYKH, TO KPiM CIIIIB NaJIbLLiB MOXe OyTH BUABIEHHM i C/lijl ONIOHI.

[Tonoxenns cnifiB Ha TOMY 4 iHLIOMY NPeAMETi HEPIAKO € 03HAKOIO,
o BKA3ye Ha pyKy, aka sanuiumnna cnian. Hanpuknaa, nia yac oxonsieHHs
VIOCKOTO NpeaMeTa NpaBoio PYKOKO CHliAl BE/IMKOro nasbus 6yae posra-
lWOBaHMI HA OJHIA CTOPOHI npeameTa, Oing Horo npasoro kpao, a peluTa
NanbUiB 3aMLIATL CAIIM HAa NPOTUAEKHOMY Goui, Givxkye 10 cepeanHu
Npemera abo Ginsg #oro niBoro kpato.

[Tip yac NMPOHMKHEHHS Y TIPUMILLEHHS YePe3 BIKHO, K NPaBUII0, 3aX0-
MI0IOTH Kpa# NiABIKOHHA. Y Takomy BUMNAJKY CIiAM NpaBoi pykH 3ak-
WatoTeea 3 npaBoro 60Ky MiABIKOHHA, a /1iBOT — 3 /1iBOro GOKy BiHOCHO
HaNpaMKy pyXy 3/104HHLA.

Y HaBeJIeHHX MPHKIAJax MOJOKEHHs CIIIiB PyK BiANOBifae neBHOMY
Soky mpeamera. Lis o3Haka € Ba’JUIHBHM OPIEHTHPOM JUIS YCTAHOBNEHHS
TOro, KO PYKOIO 3aiMiieHo ciif. Pasom 3 Tum HeobxigHo moaaTH, Lo
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XapaKTEPHOI 0CODJIMBICTIO pO3TalyBaHHs ClliJly BEJIMKOTO NanbLs € HoR
i30/1bOBAHICTb BijJ C/IMIIB IHIIKWX MajibLiB HE3ANEKHO BiJl TOrO, BHAC
AKMX [l pyKH yTBOpuMChH ciiifn. ToMy, SKUIO BUSBAEHO clia Beiel py
3a/IMLLEHHI NPH HATUCKaHHI, PO3TalllyBaHHA CJlily BEJIMKOrO Najibus 31
abo cnpaBa BiA CHIIB iHIIMX NanbLiB 3pa3y K BKasye Ha pyky (npas
YM J1iBY).
Jlani BUBYalOTHL po3TalllyBaHHs ciidiB Ha noepxHi. [1pu ubomy 10 yB
rM NpUAMAIOTL HanpsaM OCHOBH y3opy. OCKiNbku €M OCHOBAMH Y30
PO3TAlLOBYIOTHCS B 3Q/IEIKHOCTI Bifl MOJIOXKEHHS PYKH B MOMEHT JOTOPKA
abo OXOIUIEHHS MpeaMeTa, HeOOXIHO BU3HAYMTH, B AIKOMY TOOKEHHI P
MOT/1a IOTOPKHYTHCS 4M OXOMHTH MpeAMeT. Y TakoMy BUNA/Ky HeoOXif
BPaXOBYBATH HE Ti/lbKH Ti CITI/H, iKi YiTKO NepesiatoTh Oy0BY NaniispHOR
Y30py, ajle i 3Ma3aHi, HewiTKi. IX posrauyBaHHs 1o BIAHOWIEHHIO 10 4iTKH
CNli/iiB 103BONIA€ BCTAHOBHTH, AKHMH NANbLAMH BOHU 3a/THLLCHI. _
Ha kpyriMx npeamerax Cliy MpaBoi pyKH, K MPaBWIIO, OCHOBaM}
y30piB Hanpae/ieHl NiBOpyY, a cliiu 1iBoi — npapopyd. Skilo Ha Taku
npe/iMeTax € CllijJl BEJMKOro Majblid, TO BiH pO3TaLIOBaHWH OKpemo,
iHworo GoKy mpeameTa, OCHOBOIO Y30py CHpAMOBaHUH B BiK, MPOTHIEHK
HUH TOMY, Ky 3BEPHEHI OCHOBM Y30pIB Y Clliaax iHWHX nanbuis. Tomy
SKILIO MOPs/ PO3TAllOBaHI CNiAH OCHOBaAMH Y30piB HarnpasiieHi NpaBop)
a Ha NPOTHICKHOMY Goui npeameTa € CiiA BEJIHKOrO Majiblis, 0OCHO
Y30py HanpasjieHui NiBOpYY, TO TaKi C/liM 3a/MIIEH JIIBOKO pyKoIO. S
K OCHOBAa Y30PiB [EKibKOX TMOPSA PO3TAOBAHMX CIIJIB 3BEpHE
NiBOPYY, 4 OCHOBA Y30pYy Cllidy, po3TalloBaHOrO Ha MPOTUISKHOMY O
fpeAiMeTa — NPaBopyY, TO Le ClIiAu npaBoi pyku. IloTiM BUBYAIOTE KOHTY
pu cnidis, ix posmipu, Gopmy, B3aEMHe pO3TaulyBaHHs, HanpsM nafl
NAPHUX JIiHIH Yy BHYTPILIHBLOMY Y30pi Ta HaXWJjl NanijsipHOro ysopy. Ipu
LbOMY MOTPIOHO KepyBaTHCS TAKWUMH MpaBUIaMu. A
Cniavn BeNMKMX NaibUIB, SK MPaBUIO0, WKL Ta AOBLLI 32 ciay pel
TH NaibliB, AKIIO OpaT A0 yBaru TiJibk¥ HIrTbOBY (danaHry nanbiis. BH
KJIIOYEHHSM i3 1LbOrO MpaBuna
cm;m YTBOpPEHI TNPH HaTHCKaHE
BCI€I0 KHCTIO PYKH, KOJIM CJlif
NUKOTO NasibLs He LUMPOKUH, a Hi
obpizanuii. [lns cnifiB BKasiBH
najbliB XapakTepHe Te, 110 Bep
Kpaii ciiny 3 oaHoro Goky cko
HUH BIAHOCHO OCHOBHM Yy3opy. B cii
Jax mnpaBoi pykd LeH ckic ©
3niBa, a B chlifgax JiBoi — cnp
(man. 69, 70). Cniaun cepeaHboro T
NIAMI3HHHOIO NAJbLIB MatOTL (Of
My, 6IU3bKY 10 NPIMOKYTHOI.

Man. 69. Cnin Maun. 70. Chin : )
BKa3iBHOI0 NAJbUA  BKA3IBHOIO NANLUA I[aﬂl BHBlia_C'ljbCH B3a€MHE poss
npaBoi pyxH AiBoi pyKku TalulyBaHHs cnigis pyk. Ilopsag 8
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[1OOIMHOKNUMH C1iIaMM NanbUiB HA Miclli 3TOYHHY 4aCcTO BAAETLCS BUSIBH-
1 AE€KITbKA O/IHOHACHO 3aIMLIEHUX CIiJliB.

Y cnijax 4OTHPLOX NajbLiB MPaBOi pPYKH ApYruil cmid nigopy4 (cnin
cepeAHbOro Nablid) BHULKH pewrty. Liei canin ta aBa iHIWIKX, PO3MILICHUX
3a HHM 311iBa, posrawosani yerynom. Bianosinno, B o6ox BUMajKax
c/li/IM, AKi PO3TALIOBAHI yCTYTIOM M0 BIAHOLICHHIO 10 HAHBHLLOrO cniny, €
cilaMH _MiAMI3WHHOrO mnasibus Ta MisuHUs. Cnia, posramioaHui 3
jpuoro 60Ky Bifi HaWBMILOrO masibld, Oyae ChnifioM BKa3iBHOrO nasbiis
(man. 71, ?2)

V Takuii camuii cnocib BM3HAUaOTHCA PyKa Ta naliellb, SKIo BUSBIEHi
¢1iiM TPLOX ManbuiB, po3rawoBanux ycrynom. lle Oyayrs cnigu cepen-
HLOTO, MIAMI3HHHOrO NAILLIB TA MI3UHLA.

Konu BuaBNEHO TPH MOPAA pO3TALUOBaHI CIi/IH, 3 AKUX CepeaHid Bu-
UK PeLlTH, TO, SK BMAHO Ha man. 73, ue ClliaiuM BKa3iBHOroO, cepeiHboro
Ta MAMIZHHHOrO nanbuiB. KO BOHYM 3ajiMlLEHi MPABOID PYKOI, TO, K
npaBuO, HWKYe Oy/le po3TallioByBaTHCA JiBMH cnia (BKa3iBHUI naneup —
mai. 73), AKLIO % CNifM YTBOpPEHi JIIBOIO PYKOI, TO Hikue Oyzae po3ra-
LOBAHKWE NpaBWid ciin (BKa3iBHUM naneus — Maj. 74),

3a3HauuMO, L0 MOJOMKEHHS CAiiB MiAMI3HHHOIO 1 BKA3IBHOrO Majb-
B iHOAI MoKe OyTH Maiike OAHAKOBMM 3a BHCOTOK i3-3@ HEMOBHOTO
NPUIATaHHS OZIHOTO 3 MaJIbLIB Y MPOLIEC] CiI0YTBOPEHHS.

Man. 71. Cnian nansuis npasoi pyks



g NiBMA CHIA, TO Taki CAiAM MOXKYyTh 3aiuluaTUCS BIJl AOTOPKaHHs
pka3iBHOTO | CEpEHBOro majibUiB JiBOT PYKM; CepeiHbOro Ta mia-
wisnHHOrO (Man. 77, 78), abo NiAMI3MHHOrO Masibis Ta Mi3HHLS MPaBoi
pyKi. HPR .

Jlns crnosnydeHHs CifliB NiAMI3MHHOTO NalbuUsi Ta Mi3uHLg (060X pyk)
xapAKTEPHO, 1O CITiJi MI3HHLI, SIK [IPABUJIO, PO3TALLIOBYETHCS 3HAUHO HIK-
ye c/1iy niamisuHHOro nansus (man. 79, 80).

B iHWIKX BMMAAKax 3a ABOMA CJilaMH BHU3HAYMTH Majibli Ta pyKy Mo
33aCMHOMY PO3TalllyBaHHIO CKNAAHO. AJle, AKIIO A0JATKOBO BUBYHTH 0)-
Q08Y NANLIAPHUX Y30pie, AKi 6i006pazwiucs 6 ciioax, TO 3a CYKyMHICTIO
i€l O3HaKW 3a B3aEMHUM DO3TalyBaHHAM CIiLIB MOXKHA BCTAHOBHMTH,
GKUMH MTAILLAMM | SKOKO PYKOIO BOHH 3a/IHLLEH.

byooea naninapHux y3opie axi 6i0odpazuiucs 6 crioax

V neTabOBHMX Y30pax yCiX naibliB, KPiM BKa3iBHUX, AY>Ke 4acTo Neti
jpepHEHi HiXKKamK B Oik Mi3HHLA. BUHATKH 3 ULOrO npasuia TPanisioThb-
¢s piako. Tak, nerni, BiAKpUTI BNiBO (3BEpHEHI HKKaMH B OiK BEIMKOro
nanbiis), TPArISOTLCS HAa CEPeAHbOMY Ta MiAMI3HHHOMY MaNbLUsIX MpaBoi

"' ' _ pyku | Ha 100, Ha Bennkomy — | Ha 200 i mizuHUi — 1 na 10000 Bunaakis.
May. 72. Ciau nansuis Jisof pykn ' Ille piawe OyBalOTh BUHATKH B METALOBUX Y30pax THX JKE NajbUiB N1BOT
g PYKH.

_ Hepiako Ha micwi 3104MHy MOXKHA BUSBHTH 1BA PO3TALIOBAHMX MOPSAL
C/IiAM. SIKIIO NpaBHii C1il 3HAXOAMTBES BUILE JIIBOTO, TO TaKi C/1iAH MOTJTHE |
OyTH 3a/MIICHI BKA3IBHHM Ta Cepe/IHIM NaibUAMY NPaBoi pykH, cepeHiM L
Ta NMIAMI3HHHUM Nanbugmu iBoi pyku (Man. 75, 76) abo niamizMHHUM

nanbueM i MI3HHLEM JHBOT PyKH. SIKLIO K BHLIE BUABMTLCA HeE npaByi

Map, 75. Caian grasisnoro  Maua. 76. Caian cepeannoro Maua. 77. Caiau
Ta cepeHboro najibuis TA NAMIBHHHOTO NANBUIB BKA3iBHOIO Ta Cepelboro
npasoi pyKH AiBol pyku NaabUiB JAiBol pyKH

Maun. 73. Caian Tpeox naabuis npaeoi pyKu Mau. 74. Caian Tphox naabuis nigoi PYKH.
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o OCHOBH Y30py (MaJl. 85), T0 CAijl 3aMILeHHIA MPaBOKO PYKOIO, AKIIO
ﬁgaﬂ HAaXWIEHUH NPaBOpYY — JiBOIO pykoto (mat. 86). )
SIKIO B 3aBHTKOBMX Yy30paX-kj1yOKax, paBiuKax Ta neTasx-cnipaiax
“aninﬂpui Ninii BHYTPILUHBOrO MAMIOHKA CTBOPIOIOTH Y LEHTPI Y30py
irypy Yy Burasai nirepu «I'», TO CliA HANEKUTH NPaBIA pyLl (man. 87),
gpH HAasgBHOCTI Qirypu, 1O Harajye JaTHHCbKY JITEpY «S» — cnig 3aihu-
yeHui niBoto pyKoto (mai. 88). : .

Kpim Toro, HeobXiaHO MaTW Ha yBasi, 110 B C/1JaX METILOBHX T2
;aBUTKOBHX Y30piB Giflblua BiACTAHL MDK TaMiIIPHUMAU JIHISMH B IpaBiy

NS

)

D
U

Maun. 78, Caiau cepeannoro Man. 79. Caian Ma 80, Chiawn
T2 NAMIBHHHOTO HAIbLUIB NUIMIBHHHOTO NATbUA NiAMITHHHOTO NAAbUS . . 5
HPABOT PYRH Ta Mi3HHUS NPAaBOT PYKH ra MitHHus Jgisoi pyxn o |Maa. 83. Haxmn oci ayrosux Man. 84. Haxun. oci ayrosux Mau. 85. Haxun oci

yI0piB Ha NANLUAX NPABOT PYKH  y30piB HA NANLUSX J1iIBOT PYKH  y30piB-0BaiiB NpaBoi pykH

—_ =

JUst neTAbOBUX y30piB HA BKAZIBHUX NANbUAX NPUBEAEHE NPABUAO HE
Xapakrepte, Tomy 1o Ha 100 naniaspuux y3opis BKasiBHHX Naibuis npw
xonuTbes 30 BUHATKIB.

Hanpam naninapuux ninii y 3aBUTKOBMX y30pax moxe 6yTH npaBoo
PYXKHHM Bil UEHTpa y30py (3a TFOAMHHMKOBOK CTPiIKOKW) abo i
OKpPYXXHUM (MIPOTH TOAMHHUKOBOI cTpinku). IlpaBookpyxkHuii Hanps
NaniispHux JiHIA y 3aBUTKOBMX y30pax XapakTepHuil Ans nieoi pyK
(man. 81), a niBoOKpYKHMI — UI NpaBoi pyku (man. 82).

BuHATKHM CK1aaI0Th TAKOXK NaNiigpHi y30pH HA BKA3IBHUX NasiblaX.

s Bu3HaueHHs pykH 3a ciiifamu, B AKWX BiAOOpPasHIKChL QyroBi y
PH, BOXKIMBOI 03HAKOIO € HAXWII YT MO BIAHOLIEHHIO 10 OCI JIHIT y30p

(e nmpsma nidis, ska 3'eaHye Habk

/

: = S i May. 86. Haxun oci Ma. 87. @irypa B uentpi Mau. 88. @irypa s lKE}ITPi
S{lgb;llalffiﬂHﬂTl lﬁ:fﬂ) AT T RO yiopiB-oBajis Ma/IlOHKA B C3idax ylopis MAJIIOHKA B C1iAaX y3opis
HE BEOPY 140 HUZhg. AiBoi pykn NPaBoi pyKH IBOLDYIH

YV cnijax ayroBux yzopie npasol

pykH Bicb Oyae HaxuieHa npasopys
BiJHOCHO OCHOBH y30py (man. 83), a B

cniaax aisoi — aisopyy (man. 84). Bus
Max. 81. Hanpsm  Man. 82. Hanpuw  HATOK 1 TYT CKIAjJaiOTh Ciau BKaS ‘
noToKy nanianp-  MOTOKY mamiamp-  31BHUX NanbUIB. ;
HUX TRl Ha na- WMXTiHIE Ba na- SKWo oBan y 3aBHTKOBOMY Y30P!
Abusix misei pyky  IbUAX RERESDYKM  yaxysieHuil 1IBOPYY MO BiAHOLICHHH
Ppo Ewal” S Cat
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| MeHIa — B NiBifl AMCTANbHINW YaCTMHI MANIAPHOrO Y30pYy BiANOBiAaE
Npasiii pyui i, HaBNaKH. \

Jlnsi XuBHONETILOBHX Ta XMOHO3aBUTKOBUX YTOBHX Y30DPIB BUKOPHC-
TOBYIOTBCS Ti XK MPaBHIIA, IO i s NETILOBUX TA 3aBUTKOBHX y30DIB. Bou-
HATOK 3 LMX MPaBMUI CTAHOBHMTL: IS BKAa3IBHUX MalbLIB — OU3BLKO 39/0.
113 cepenHix Ta MiAMI3HHHUX — Gam3bko 1%, s BENMMKMX MaibliB —
Uniu3bko 5%, ans misuHLiB — MeHLe sk 0,001%.
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4. Io6iuni npeomemu na pyyi. Ha nononsx pyx ta najbLUAX 3104MHUS
jyTb 3HAXOIUTHCA MOGIYHI NpeAMETH — OOpYUKH, NOB A3KH, PyKaBnt-
4Ki, Kk NpaBuao, BiJoOpaxkaloThcs B ciifax. BiacyTHICTh MOB A3KH
> 0OpYYKH Ha pYLli 3aMifIo3PEHOrO e HE BUKJIFOHAE MOMUIMBOCTI BCTA-
oBMEHHS 3a CNifiaMu (aKTy HOro 3HaXO/DKEHHS HA MICLI NOAIL. Y Takux
4najikaX HeOOXIAHO MepeBipHTH, UM HEMa Ha pYLIl 3aM1A03PEHOro CiliB
i1 HEIABHBOTO MOPaHEHHH abo BijJ JI0Broro HOCiHHS 0OPYYKH. _

CAlifiM pyK, OASTHYTHX y TYMOBI PYKaBUUKH, MOXKYTb MICTHTH IH)Op-
yauito  npo 3araibHi O3HaKW OyAOBM KHCTI: PO3MIpH, ¢dopmy Kkpais,
siacy THICTb 260 fedexT nanbuis.

Jlns BU3Ha4YeHHs PyKH, 1O 3aNHULLIMNA CNijJl Ha npeaMeETi, NoTpibHo
KOXK BpaxoBYBaTH 4acToTy, 3 AKOK 3YyCTpiyaroThCa y30pu. Tak,
BKA3iBHMX MajbLAX MPABOI PYKM HAHYacCTille 3yCTPivaloThCA 3aBUTK
¥30pH, NOTIM YIbHAPHI NETJI, paalajibHI NETII 1 AYrv; Ha BKa3IBHHUX Mg
UAX J1iBOT PYKH HaWyacTilue 3yCTpiyaloThCs yAbHAPHI NET/, 3aBUTKH,
ru i pagianbHi neti. "

Cniau cepeaHix Ta MiAMI3MHHUX NanbUiB MalTh Gopmy, GaH3LKY
MPSMOKYTHOI; Ha CepelHIX Nasbugx MpaBoi Ta JiBoi pyk HalvacTi
3yCTPIYaLOTbCS YbHAPHI METIi, 2 TOAI 3aBUTKHM, YT Ta paflaibHi neTni,

Ha niamisuHHMX nanbudx npaBoi pyKH HaiuyacTille 3yCTpiyalors
34BWTKH, YJIbHApHI NETi, AYrd, paaiaiibHi NeTni; JiBol pYKH — yjibHapy
NeTJ, 3aBUTKH, IyT'¥ | pajiaibHi netii.

Y cnigax MIi3HHUIB LEHTpanbHa YacTHHA y30py PO3MilleHa HH
HIK Y pelITH nanbiiB, YacTille 3yCTPiYaloThesl ybHApHI NETAi, 3aB
JlYTH Ta pajianbHi neti.

Tpeba nam’arary, 110 naninapui y30pu Ha OOHOUMEHHUX NATLYAX N
801 md 11601 PYK 8 OCHOBHOMY CuMempuutl.

Y Bunaaky HasBHOCTI Cllify 04HOrO naibls OymoBa ManiispHoro
Py MOXE€ Ti/IbKM 3 A€SKOI HYaCTKOK BipOriJHOCTI BKa3yBaTH Ha Te, s
PYKOIO 3a/IMIIEHO Cijl. Ane SKIIO BHABJIEHO JEKijbKa C/iiB, U 03Ha
Mae BupiluanbHe 3HaueHHs. TyT Bka3aHO HaBaKIMBILLI 03HAKY, 32 K
MO’KHa BCTAHOBHTH, AKOIO PYKOIO Ta AKHUM MajibUeM 3alHIICHHH CITif
HAK HE MOXKHa Bi[/1aBaTH nepesary sKid-HeOyab ofHiH i3 HA3BAHWUX O3H:
OCKIfIbKM MOXHA JOMYCTUTH NOMUIKY. TINbKM peTesibHe Ta KOMIIEKS
BUBUYEHHSA NOJIOXKEHHS CJ1iJ1iB Ha NPpeaMeTi, X KOHTYpIB Ta B3aEMHOTO pPé
TalllyBaHHd, a Takox Oy10Ba mamisiPHOro y30py Maie 3aBXAM 10
JAI0TH JOCTOBIPHO BCTAHOBHTH PYKY Ta Masiellb, SKMMH 3aULIEH] Cip

HadinocToipHili pe3ynbrati WOAO BH3HAYeHHs PYKH Ta nasbil
AKMMM 3aJIMLIEHI CAiAH, MOXYTb OyTH OTpWMaHi y pa3i KOMMIEeKCH
BUKOPHCTAHHA BCIX YKa3aHWX O3HAK: a) BUBUHTH, B PE3YJIbTaTi AKHUX
3anMIIeH] cniau; 6) 3BepHYTH yBary Ha Te, 3 sKoro 60Ky npeaMera
LIEHI CIAM; B) BHBYMTH B3aEMHE PO3TAlllyBaHHS CIIfAiB, SK [PUAATHH
TakK | HenpuiaTHWX Ang ifeHTHdikauii; r) BUBUMTH GOpMy Ta po3
CiAiB, HAMPAM MOTOKIB NaNiNspHUAX NiHIMH.

3. Busnauenns 6yoosu xkucmi pyxu. Cniau JONOHI Ta NaabliiB, BUABIE
Ha Micui NoAil, 103BOANOTL CyAUTH NMPO OYAOBY KMCTI PYKH 3OUMHLSL
po3mipu, Gopmy, BiacyTHICTH nanbuis Towo. Hanpuknan, Gopma 10/10HI
nanbLiB MoXke OyTH: a) NPOJOBrYBATO), BIANOBIAHO JOBra KMCTh 3 J1OBIH!
nanbusMu; 0) KOPOTKOIO — 3 KOPOTKMMH Ta IIMPOKHMH NaJbLSAMH.

BincyTHicTb Ta KaniuTBa nasbliB BU3HAYAIOTHLCS BiPOTiZIHO Ha OCH
TOrO, WO BiACYTHI BiANOBIAHI BiaGUTKK a60 3a BiAXMNEHHAM iX hOpMH
HOpMasibHUX. JIo KajliuTB BiHOCATBLCA: HE3BUYaiiHA NOBKMHA OKpeMH
nafbliiB, BUKPUBICHHA, XBOPOOIHBE MOTOBLUEHHS MaNbLiB.

Mos3oni Ta pyOui € He TIILKKH 03HAKAMM [UIS NOLIYKY 3/104HHLIS, a/ie
MOXYTb OyTH BUKOPUCTAHI 3 METOH ileHTH(IKaLLii. 3
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§ 2. Buznauyennsa npubIU3HOro 3poOcCTy,
crari Ta BIiKy ocoOm

BusHaueHHs NPUOAM3HONO 3pOCTy, CTaTi Ta BiKy 0CO0M, Aka 3anuiuuna
o1iIM Ha MicUi NPHTOH, MAE BE/IMKE NPAKTHYHE 3HAaYCHHS, TOMY IO 10-
|3p0n19€ GBI LiECIPAMOBAHO NPOBOAMTH MOLIYK 37104HHLE, KOJIW BIH HE
BCTAHOBJIEHHH. N i }
| Binomuii kpuminanict munynoro E. Jlokap y csoiit poGori «Kepishu-
|rB0 MO KpUMiHaATICTHLL» Bi3Ha4aB, Wwo Bxke B. 'epiiens 38epHys ysary
#a BiIMIHHOCTI B NANiNgpHUX y30pax y HOnoBiKiB Ta xkiHok. Tak, naninsp-
i ninil y skiHok Ginbiu TOHKI 1 30nMKeHi, ane, Ha aymky Jlokapa, BUCHO-
|80k, 3pOGNEHNH 3 ypaxyBaHHAM TaKOl 3aKOHOMIPHOCTI, IDYHTYETbCA B
fiblUOMY CTyMeHI Ha IHTYILIT, HiXK Ha HAYKOBO po3po0/IeHIH METONMLL.
3romom I1. C. CeMeHOBCbKHMH Ta iHLI BYEHI CTAIW BMBYATH 4acToTy, 3
TKOKO 3YCTPIUalOThCS THITH, BHM Ta PI3HOBH/M ManilspHUX Y30pIB y 4010
BiKkiB Ta SKIHOK i MPUHLLLIA 10 BUCHOBKY, LLI0 BOHA HE O/IHAKOBA.
| binblu geranbHe JOCHIKEHHS B LLOMY HanpsMKY MpoOBiB . B. dauw-
koB. JlocniguBiuM 7 THCSY JAKTHJIOKAPTOK BIH BCTAHOBHE, LIO SKLIO HE
BpaxoByBATH PO3MOALIEHHS ManifPHUX y30piB HA MANbLAX PYK, y 40JO-
|tikie 1yroBi ysopu Bil 3araibHOI KUIbKOCTI ManiispHUX y30pis Ckjiaaa-
i0Tb 3%, a y xiHok — 8%. OQHO4ACHO Y HOJIOBIKIB NETILOBI Y30pH 3yCTpI-
| vaiorea B 62% Bunazxis, a y iHOK — Yy 77%, 3aBUTKOBI Y30pH, BIAMNOBIA-
Ho, 8 35 Ta 15% Bunankis. _ _
|  Kpim toro, I'. B. [laukos niapaxysas po3nofiNeHHs NaniispHuX y30-
PiB y uonoBiKiB Ta XKIHOK sK Ha Npaeii, Tak i Ha niBii pykax. Ha npaBii
4 Pyiii y yonoBikis NeTNLOBI yNbHAPHi Y30pu cknanaoTh 47%, @ y KIHOK —
8| 13,2%: 3aBuTkoBi y30pu BianosigHo 44,8 Ta 15,5%; ayrosi — 2,4 Ta 5,3%
| Bnaakis. Ha niBili pyui y 4YOMOBIKIB i XIHOK iHUIE PO3MNOALICHHS nani-
JAPHUX y30piB: AyroBi y30pH B 4YONOBIKiB 3ycTpivatoThes B 4,6%, a y xi-
Hok — g 11,2%, 3aBMTKOBI BIINOBIAHO B 25,4 ta 14,5% Bunajaxis.
L{i naui 103BOMSAIOTH LIZIKOM iIMOBIPHO BU3HAYMTH CTaTh, ajie, AK BHAHO
1 BizcoTkoBOro CIiBBIHOLIEHHS, PI3HULA MDK YONOBIKAMH Ta XIHKaMH
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HEBEJIMKA, TOMY KIJIbKICTh MOMJIMBHX NOMMIIOK ¥ PO3IMTI3HAHHI CTaTi
6)/TH AOCTATHLO BE/IMKA.

CyTTeBMM A0AATKOM [0 OMUCAHOT BHLIE METO/JAMKHA BU3IHAUYEHHS ¢
0coOu MOIKE CTATH METO/IMKA BU3HAUCHHSA CTATI 3a PO3MIpAMHK CITIJ1Y Ky
pyku abo nanbug. Onepanns iHpopmauii npo cTaTh 0codM NPOBOIUT
LUISIXOM BUMIPY CIAIB PyKH YU NaibiliB y cantumerpax. [lotim 3a npy
JIeHUMH B Tabauili / JaHUMM 3HAXOAATH 30ir pO3MIPIB | TAKMM HHHOM
3HA4aKTh CTaTh 0COOH, AKa 3alMUIKAA CITIAH.

Jlng BusHaueHus Biky ocolu, aKa 3anuuInna CliaK pyK, Niapaxosyg
¢ KUIbKICTb NaniJgpHUX JIiHIA, AKa BMILLYETHCH HA 5 MM BIAPI3KY |
nispHoro ysopy (man. 89).

B 3anexxHocTi BIJ KiTILKOCTI JIHIH BU3HAYAETHCA BIK 0COOH, AKa 3a)
WwKiaa cnif: HalMeHWWH AuTaduid Bik — 15-18 niHili Ha 5 MM; y §
8 pokie — 13 niniii; y 12 poxis — 12 ninii; y 20 pokis — 10 ainiii. {

Y raaJIkux oiei Ha 5 MM ManinsgpHoro ysopy BMIU.lyCTbCFl 7 i HaBijy
6 ninii. Kpim Toro, cnia Mati Ha yBasi, o y J10/eH NOXHIOTO Biky
pYIli SICKPABO BUPAXKEHA BENWKA KiNbKICTh CKJIA0K Ta 3MOPILOK, Be
KibKiCTh «Oinuxy» Aidili, naningapHi nixil Ha BCifl pyui HIOM 3HOWEH
PO3MMTUMHM KpasiMH, Jetani OylOBH ManiNgpHWX Y30piB HEYiTKi, B
«UUTAIOTHLCA.

JIns BU3HAYEHHS OPIEHTOBHOrO 3POCTY OCOOH, AKA 3ANMIINAA CIig
Miclli Noail. BU3HAYAETHCS JEKiAbKa PO3MIPIB YaCTHH KHCTI PYKH B

Tabnuys 1

OpicHToBHE BUIHAYCHHS CTATI 0COGH 34 PO3MipaMK 4aCTHH KHCTI (CM)

THMETpax i 3a Tabnuueto 2 BU3HA4aeTLCH NpUbAM3HMI 3picT (man.

[TorpibHo maTy Ha yBasi, wo B Tabauui 1 Ta 2 noaaxi posmipu KUCTi py
a He C/1iAiB, TOMY WO B 3a/Ie)KHOCTI BiJl CHIM HATHCKAHHS PYKH Ha CJli
CrpUiiMaloyy MoBepXHIO BIAGMTOK MOJKeE MaTH BiXHIEHHS Ha 2 — 3 M

. Pozamip. Poamip, Posmip,
”;EO el b XapakTepHui 114 | XapakTepHui /s | XxapakTepHHH 1714
R R HIHOK JKIHOK Td 4OJI0BIKIB YOI0BIKIB
oBAcHHA KHCTI " .
3 THILHOTO OOKY 17, 4 i Menure 17,5-18,7 18,8 i Ginbute
oBKHHA KHCTI 3 JI0NOHI 17,4 i MeHuwe 17,5-19,6 19,71 ﬁ!nbu:e ]
Q/IOHA: AOBKHHA 10, 2 i menwe 10,3-11,1 19.7_ i (_Smbme
[HpHHA 8, 0 i meHue 8,1-8,7 8.8 i Binbwe
feMKHil Manelb: AF
JOBIKHHA 5,1 | MeHILe 5,2-5,5 5.6 i G!m,me
gIMpHHA 1,6 i MeH1IEe 1,7-1.8 1,9 i Ginble
BrazisHUH naneu: g
JIOBKHHA 6,1 i Menue 6,2-7.4 7.5 i Dinsue
JMpHHA 1,4 i MmeHwe 1.5 1.6 i Hinbiue
CepeaHii naneus: .
[0BAKHHA 6.9 i MeHlIe 7.0-8.7 8.8 i Dinblue
IHPHHA 1.4 i MmeHwe 1,5 1,6 i Dinsiue
A [liami3HHHMA naneiks:
NOBKHHA 6,3 i MeHwe 6,4-7.6 7,7 i binbuie
WHPHHE - 1,4-1,5 1,6 i Ginsie
| IMizHHEeUb: NOBHKHHA 5 i MeHLIe 5,1-6,0 6.1 i Disbwe
IHPHHA 1.2 i MeHWe 1,3 1.4 i Ginblue
Tabauya 2

OpicHToBHE BH3HA4EHHS 3POCTY 0cOGH 32 PO3MIPAMH HACTHH KHCTI pyKH (B cM)

Pe3yanaTH nonepeuuboro JOCHIKEHHST C.TlUllB HaﬂlﬂﬂpHHX y3op
ﬂpOTOKOJ'Iy Cﬂ[ﬂ,‘-lOl Il He BHOCATLCH, & O(i)OpMJ]R}OTbCH ,ZI,OBIL&KOPO C]J
LA- KpHMIHaJ'IICTa abo nojarThCAa y BHFJ'IH,EI,! )/CHOI KOHcyﬂbTaLllI ,

Lo BumipioeTben

HosioBiKH, 3piCT B CAHTHMETPAX

Maa. 89. Busnauents opicHTOBHOIO BiRy Maa. 90. Buznadenns 3pocry ocoGH

0coDH 33 KINBKICTIO NANLIMpHUX Jinii,

KL 33 PO3MIPAMH YACTHH KUCTI PYKH,
AKI BMIIYIOTHCA Ha 5 MM

BigoGpakenux y caiai
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abo BU3HAYACTHCH 148156 162-168 166—-176 176180
Kuers 3 gononnoro Goky, | 16,0-18,5 16,5-19,0 19,0-20,0 | 20,0-21.0
{ | nomkuna
| |lonouda: nopxcHHAa 10,3-10,8 10,8-11,0 11,0-11,5 11,5-11.8
WHPHHA 8,1-8.8 8.9-9.0 9,0-9,3 9,3-9,7
Benukuii naneus:
NOBAKHHA 5,2-5,5 5,5-5,6 5,6-6,0 6.0-6,1
WHpKHHA 1,7-1,8 1,8-1,9 1,9-2.0 2.0~
Bkasipuuit naneup:
NOBXKHHA 6.2-6.,7 6,7-7,0 7,0-7,5 TS5
UIHpHHA 1,5-1,7 1,6-1,7 1,7-1,8 1,8—
EpeaHiil naneus:
NoBKHHA 7.0-7.6 7.6-8.0 8.0-8,7 9.2-9.7
WHprHa 1,5-1,7 1,6-1,7 1,7-1,8 1,8—
iMizuHmmit: goBKHHA 6.4-7,0 7,0-7.4 7.4-7.7 7.7-8.1
WHpHHA 1.4-1,6 1,5-1,6 1,6-1,7 1,7-
Misnneus: nosxuna 5,1-5,6 5,6-5.8 5,9-6.2 6.2-6.4
.____ji-l_f_iPiHa 1,3-1.4 1,3-1.4 1.4-1,5 1,5-
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OpieHToBHE BH3IHAYEHHA 3POCTY 0c00H 33 PO3IMipaMH YACTHH KHCTI PYKH (B M)

Tataig T'nasa 4

ILlo BUMIpIOETBLCH

AiHKH 3picT B caHTHMeTpax

METOAUKA KPUMIHAJICTHYHOI'O

TOCHIIKEHHS CJINIB PYK

§ 1. ITigroroBxka MaTepiajiB Ha eKCHEPTHIY

BUKOHaHHIO JaKTHJIOCKOMNIYHOT EKCMEPTU3M Mepeye BeJIHKA Ta CKiaj-
qa pobOTa, fika 3AICHIOETbCS HA OCHOBI TOYHOPO JOTPHUMAaHHA KpUMi-
§a/1bHO-NPOLIECYAILHOTO 3aKOHOJABCTBA, LIMPOKOrO BUKOPHCTAHHS Hay-
| coBMX METOJIiB, MEPEIOBOro AOCBILY Ta MOXKIMBOCTEH KPHUMIHATICTHYHOI
rexHikM. Y XOZIi MpPOBEAEHHS OFIsAy Micus noaii Ta iHWMX CIAYUX Aii
| 1coOXIAHO BXKHTH 3acTepexHi 3ax0Au AN 3a0e3NeYeHHs BHIIYHCHHS Ta
| s6eperkeHHs 3HalIeHUX CAifiB pyk. YCniliHe NpoBeAeHHs AaKTHIOCKOMIY-
4o ekcrepTusy 6arato B HOMY 3a€KMTh BiJl AKOCTI 3i6paHOro MopiBHs-
JbHOTO MaTtepiany. : |

3a J0MOMOrol AaKTHAOCKOMIYHOT €KCNEePTH3H BHUPIIYETbHCA HU3Ka
QUTAHb: KMM 3alHLLEH] C1iaM, 9Ki 0OCTaBMHH CNpaBH, 0COBIUBOCTI CAifiB
lrout0. IMin yac odopmaeHHs matepianiB MOTPiGHO NpaBuiIbHO HOpMYTHO-
patit 3aMMTaHHA eKcnepTy, PO3TALIOBYBATH IX Y JIOTIYHIM NOCAIA0BHOCTI.
| Haripuiian, crioyarTky CTaBUTHCS 3aMMTaHHA MPO NMPUAATHICTL Ciay Ans
lizenTudikauii, a NOTIM — KMM BiH 3anuuieHuii. Y pasi HetouHoro gopmy-

R 152-162 156-159 159-163

KucTh 3 10M0HHOTO 15,0-17,5 17,5-18,0 18,0-19.0 | 19,0-19
60Ky, JOBKHHA :
Honous:

JIOBXKHHA 9,5-10,0 10,0-10,3 10.4-10,7 10,7-1}

LIHpUHA 7,1-7.9 7.3—82 7,9-8.,6
Benuku#i naneus:

HOBXKMHA 44-50 4.8-5,1 50-54 5

LIHpHHA 1,5-1,6 L3-1.7 1,6-1,8 1,7-1
Bka3ziBHHIH nafielb:

JIOBKHHA 5.,8-6.4 6.,4-6,7 6,7-7,2 7.0-

IIHpPHHA 1.2-1.4 1.3-14 1.4-1,5
Cepeaniii naneus:

JIOBKHHA 6,5-7,5 7.4-7,8 7,7-8.4

IIHPHHA 1,3-1,4 1,4-1,5 1,4-1,5
[MinMizHHHKIEA:

JOBIKHHA 5,8-6.,5 6,5-7,0 6.9-7.4 7,3

LIMpHHA 1,2-1,4 1,3-1,4 1,4-1,5 1,5—
MisuHeus:

NOBMXKHHA 4,5-5,1 5,1-5,3 5,3-5,7

UIHPHHA 1,0-1,2 1,0-1,2 1,2=1.3

| NIOBAHHS 3aMUTaHb EKCMEPT MPOMOHYE ciinyomy chopMyatoBaTH iX Nno-iH-

‘fwomy Ta B iHWIIH MOCHi10BHOCTI.

Po3rnsHeMo Taki 3aMUTaHHS T4 MONUIMBOCTI 1X BUPILLIEHHS.

|) nepuie 3anuTaHHs, iKe BUpiLLye JaKTHJIOCKOMI4HA EKCMEPTH3a — UM
£ Ha Mpe/IMeTax, BUIYYEHHX Ha Micui Npuroau, CliaM naniispHuX y3opis
|pyk? ¥ pani Bunankis HEBHANMI CITiAM PyK Ha 06’ €kTi MOXKyTb OyTH mepe-
TBOpEHi HA BMAMMI HA Miclli ornsy. Asne B CKJaAHWX BHUNAnKax (BUsB-
leHHst CJAIB HA Manepi He Ay)Ke BHCOKOI AKOCTI, TKAHWHI, MOPHCTHX
IOPCTKUX MOBEPXHAX 1 T. iH.) Y cniX, i TO HE 3aBX/H, MOoxe 6yTH aocsr-
HYTUM JMLLe 3aBASKM KBaliikoBaHOMY 1a6OpaTOPHOMY AOCTIIKEHHIO.
3aB1aHHs eKCTIEPTH3M Y TAKOMY BUNAAKY — HE TiIbKK BUPILIUTHA MTaHHS
Wono HAABHOCTI CAIAlIB, ane i 3adikcyBaTH 3HaHAEH! cniau waxoM do-
TorpadysaHH,

2) AKIO TaKi CNifM €, TO YW NPUAATHI BOHH A1 ineHTUdikauii ocobu,
fka ix sanuwmna? [Nepen oToTOXHEHHAM 0COOM mepeayciM, K MpaBuIIo,
He00XiqHO BUPILIKTH, YM NPUAATHI CAiaK, AKi € HA PEHOBOMY J0Ka3i, Ans
MenTudikauii ocobu. Y pasi mo3sHTHBHOI BiANOBIAl HA Lie 3aMUTaHHS, pe-
Y0BI joka3W 31 caifamu 1 cami ciiau HeoOXiaHO perenbHO 30eperTH 1100
PobutH siKicHi HOTOZHIMKH.

[lpunarHicTs cniftiB pyk A1 OTOTOXKHEHHS OCOOM BH3HAYAETLCA HE
PO3Mipamu c/1iftiB Ta X KiIbKICTIO, @ TAKUMM OOCTaBUHAMM: @) YITKICTIO
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BiloOpa)keHHs B CliJaX ManiispHUX JIiHIA Ta ocobarBocTeit Oyn0BH nag
JNApHOrO y3opy. ToMY Hepiiko HEeMOMUIMBO 3’SCYBaTH, KHM 3alMllIey
«Ma30K» nanblid, X04a BiH 100pe BUAMMHUIA Ha NOBEPXHI MPEAMETa, i K
MaKu, HEBE/IMKI 32 PO3MIPOM MOTOKMPOBI Cliju, sKi Bi0OpaXKaIOTh NeTy
6)’)1051-1 nanijspHoro y3opy, B TOMy 4Mcai i aetani OynoBu naninspy
NiHIA, Hepiako 3abe3neuytoTh NOCTOBIPHE BCTAHOBIEHHS OCOOM, ska
3a5uKa; 6) MOXNKIMBICTIO BCTAHOB/EHHS MO CAliAy, SKOKO PYKOIO BiH
JIMLIEHHH — NPaBOIO YK JIBOIO, I0IOHEIO YW MANbLAMH, 30KPEMA AKHMy
(3HaHHs wWi€T  iHdopmalii 3HauHO mnonerwye mabip NOTPIGHUX
MOpIBHAHHA BIAOUTKIB i Came NOPIBHAJbHE AOC/IKEHHS); B) HAABHICTH
cnigi BigoOpaxeHb BUXIAHMX A MOPIBHANLHOIO AOCHIIKEHHS TO
(ueHTp y3opy, Aenbra) abo KoMOiHaLIT 0COONIHBOCTEH NANIAPHOIO Y3

3) OCHOBHMM, Hal4acTILKMM | CYTTEBUM NS Ai3HAHHS Ta NOMNEpPE/H
rO CNIICTBA MHUTAHHAM, fKe BHPILLYE JaKTUNOCKOMIYHA €KCMepTH3a, €
MUTaHHA NPO T€, YK HE 3aNMLIEHI CNIJIH PYK Ha BU3HAYECHOMY 00 €XTI Tif
abo iHwow ocoboi0 (BKazyerbcs 11 Mpi3Buule, iM’s Ta no 0aTbko
CyTHicTh JaHOi €KCNepTH3H — OTOTOXKHEHHS 0coOM 3a 3HalaeHUMH
NaMH, a 3MICT JOC/IIPKeHHS — MOPIBHAHHA ChiJiB 3 BiAOUTKaMH nak
neBHKX ocib.

Tpeba matu Ha yeasi, WO B LUbOMY BMMAAKY MAAKTHIOCKOMiY
ileHTHdiKaLlielo BCTAHOBMIOETHCSA TOM (akT, wo nesHa ocoba, Bind
AKOT ,ElOCJ'[i,.EDKyBa.I'[HCb 3anMuImnIa Ciin Ha nesHomy ob’eki. ¥ Gara
BUNaJKax UeH (aKT € BaXJUIMBUM J10KA30M, OCKiIbKH 3BHHYBaUYeHMiA
PIAKO He MOXe NpasiONoOAiGHO MOACHWTH, SK YTBOPHIMCHA Ha 10
KyBaHOMy 00’ekTi ciian pyk. Oanak 06CTaBuHM CrpaBu HEPIAKO AOM
KaloTh MOXK/IHMBICTh 3a/UILEHHS CAIAIB 3ani03peHHM Ha MICUi 37104H
0e3 3B’3Ky 3 HOro CKOEHHAM. Hanpuknan, 3aninospennii € poansem
3HaHOMUM T10TEPIINOrO, Bi/BilyBaB Horo 10 3104uHy, abo 3anino3pex
BHNAKOBO OpaB y PyKH Ty UM iHLUY Piy NIC/As BUABIEHHS 3/104HHY. .

V Takux BUNajKax BaKMBO BMACHHTH 0OCTaBUHM, 33 AKHUX 3a/uLieH
ciiam (4ac iX yTBOpEHHs; Ail, NiA Yac SIKUX BOHW YTBOPMIIMCA; peyoBHHMY
cainig). j

Kpim Toro, nakrunockoniyHa ekcrniepTi3a MOXE BiANOBICTH Ha
3aNUTaHHA: SIKOIO pyKOI Ta SIKMM NajibleM 3anuiueHuil cnin? Skumu
JSHKaMM [I0JI0HHOI MOBEPXHI PYKH Ta B pe3ynbTari Akux AiK (oxonne
AIOTOPKYBAHHA 1 T. 1H.) 3aMuIeHi i pyk? Ski oco6anBOCTI pyK 0]
HH, 5iKa 3aIHLIKAA CiH (BIACYTHICTb TANbLIB, HASBHICTH WIPaMy Toul
Uy nanexats CNiAM pYK, BHIyYeHi B PI3HUX MICLAX MPUroa, OAHIH i 1
xe 0cobi?

Jnist npoBe/ieHHs IaKTHAOCKONIYHOT €KCMNEPTH3H HANPaBASIOTHCA:

I. Yci BunyueHi Ha micili NpUrofu c/liau nanbuis, NoNoHsL abo mid
LLOB Hir, HE3AIEXKHO Bi/l TOrO, MOBHICTIO 4M YaCTKOBO B HUX Bl}lOGpaBH 1
ca naninaphi ninii. Cningn nouuui 6yTH npea’ssneHi B opurinanax, i M
e y BUNAAKAX, KOJM HA EKCIEPTH3Y HE MOXKHA NpEL ABUTH TpeaM!
(44 BIANOBIAHY HOTO HacTHHY) 3i CIZAOM, JOCHIKEHHS MPOBOANUTHLCA
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ﬂamunonniaxax, Ha SAKUX BiAKOMifOBaHI CIiaM, BHABEHI MOPOLIKAMH;
a00 1o dorokonisx (y TakoMy BUmaaKy OaxaHO HanpasiasTH GOTO3HIMKH
c/1i/liB pa30M 3 HeraTHBaMHm).

2. [IpoTokos orisay pe4oBoro fokasy 3i ClijaMH najbui i ornauy
caMHX CifiiB manbuis, a00 BUNMCKa 3 BIAMOBIAHOI HAaCTHUHH MPOTOKONY
orIAAY Micus NOAil, YM KOMiA NPOTOKONY OFISAY Micusd MoAil (AKIO ue
HeoOXiHO).

3. llpoTokonu BHsBAeHHA i (ikcauii ciais, AKIIO X dikcaitis 3aiH-
cHrOBanacs 0coboto, sKa NPOBOANTH Ai3HaHH, 400 CIIIYUM.

4. Binburky nanbiiis nigo3plOBaHmX, 3BUHyBaueHnX abo cBiakis. Y 3a-
ni103pEHUX Ta 3BUHYBaYeHUX BIAOWTKM TAbLIB, K 3pasku And MOpis-
naHHs, Binbupatotses Ha niacrasi cr. 199 KITK Vkpainu. Ao x ui oco-
61 3HMKIHM, ajle € JaHi, U0 BOHM OyNM Ha AAKTHIIOCKOTMIYHOMY 00iKY, TO
iX JAKTHIOKapTKH (ab0 Konii [JaKTHIOKapTOK) 3HaxoAsTb B iHdoOp-
mauidnux nenrpax YBC-MBC.

MMin uac BinGupaHHs 3pasKiB MOTPIOHO BPaXOBYBAaTH yYMOBM cnigo-
yTBOPEHHS | 110 3MO31 NOBTOPIOBATH iX.

Yei marepiany, WO MifISraoTh 10CHIKEHHIO, @ TAKOXK NOPIBHAIbHI,
NepepaxoBylOTh y MUCHMOBOMY 3aB/1aHHI 00 MOCTAHOBI NPO NPU3HAYEHHS
eKCMEPTH3H, YAaKOBYIOTh Ta OMEYaTYOTh MEYaTKOIO.

§ 2. IllpaBuia Ta NPHHOMH JAKTHIOCKONYBAHHS

ITid 0aKxmuIOCKONYSAHHAM PO3YMIIONb OMPUMANHSA GI0OUMKI6 NAIbYIE
ra [100Hb PYK MEBHOI 0COOM AN HACTYHHOro ix MOPIBHAHHSA 3 Bil-
GUTKAMM ManbliB Ha JaKTUJIOCKONIYHUX KapTkax abo 3i cnijamu.

Jlns nakTunockonyBaHHA NOTPiOHO MaTu OJ1aHK AaKTUIOKAPTKH, Miajl-
Ky miacTHHy (ckisHy, meTaneBy abo racTMacoBy), Ha AKii MOXHa po3-
katati (apOy, rymoBuil BaJIOK Ta Apykapcbky (apOy, (uakoH 3 OeH3u-
HOM, CITUPTOM ab0 CKHMHAAPOM.

I'lepeﬂ AAKTHJIOCKOTYBAHHAM HEOOXIHO OTJIAHYTH PYKH OCOOM, Y KOI
noTpibHO 3pobUTH BIAOUTKH nanbuiB. fAKiO Ha nanbisx BUABIICHI Bijl-
KpUTi paHu abo NOLIKOMKEHHS LIKIPHOTO MOKPHBY, BiAOUTKH 3HIMAIOTh
nicas JIKyBaHHs; KO Najbli 3a0pyAHeHi, NPONOHYOThL MOMHTH iX 3 MH-
110M | HACYXO MPOTEPTH PYILIHHKOM.

TToTiM Ha NNacTHHI, TYYMOBHM BaJlKOM, PIBHOMIPHO PO3KaTY€ThLCS ApY-
kapchka (apba, no fAKii «OpoKOYyoTh» nambul. [l1acTHHa po3MilllyeThCs
kpal cTojly, nopsaa 3 HraHKoM AAKTHJIOKAPTKH, CKJIA/ICHOI B3/10BXK BepX-
HLOT jiinil neperuny. ®axiseub, AKHi MPOBOANTH JIAKTHIIOCKOIYBaHHS,
fOBMHEH CTOSTH 3 npaBoro GOKy cTony, a MiZo3proBaHui — JNiBOPYH Bijl
HBOro, 00HYUAM 10 CTONY.

JlakTinockonyBaHHs PO3MOYHHAIOTE 3 BEIMKOIO Nanblis NPaBoi pyKH i
3aKIHYYIOTb Mi3UHLEM. 3aniJ03pEHMH CrIOMaTKy BHTATYE BENUKUE nanelb,
3ICHYBIUM peluTy nansuiB y Kynak (i Tak gani). CnipoGiTHHK TphoMa ra-
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AbUAMM (BEIMKMM, BKa3iBHWUM Ta cepe/lHiM) JIiBoi pyku Oepe notpibH
AN AaKTHAOCKOMYyBaHHA najeup 6ins ocHoBH (Oawkye A0 OONOHI), §
OJIHOHMEHHUMHU NalbLAMHU npaBoi pykH OGepe HIrTboBy ¢anaHry uboro j
nanbud. 3adikcoBaHuit TAKMM YHHOM MajeUb Mia03pHOBAHOrO BOKOM Hip
TbOBOI (hanaHru KIaayTh Ha Kpai MAacTHHM i NPOKOYYIOTL MO Hikl 37i
Hanpaeo, Bill OZHOTO KPalo HirTa A0 iHWoro. ¥ naHoMy BUNaJaKy Heof
XiaHo, wo6 nodapbysanacs Bes noayileyka HirTboBoT (ananru i 3 — 5
cepeaHboi Gananru. Ilicns uboro BkpuTHii ¢apboi naneus, Takum
cnocoboM, MPOKOUYIOTH Ha CreuiaibHO BiABEACHOMY Ui LLOTO M
GnaHKy naktunokaprku. Tak camo 0€pxyIOTh BIIGHTKH PEllTH nafib
npasoi pyKH.

[IpokouyBatn nanbui sk no naacTHHi 3 Apykapckkoko hap6oro, Tak
No JaKTHIOKApTUi, PEKOMEHIYETbCS 3 MEHLI 3PYYHOTO MOJOXKEHHS
B Oinbl 3py4He, TOOTO, BeAMKMI naneub NpaBoi PyKH i Nanbui, Kpia
BEJIHKOTO, JIiBOi PYKH — CNpaBa Ha JiBO, a BCi iHUII Najiblli — 3/1iBa HE
1npaso.

[Ticns npokouyBaHHA NalibLiB npasoi pyku (apba Ha naacTuHi po3pk
BHIOETBCS 3aHOBO, @ JAKTHIIOCKONIYHA KApPTKa MNEPErnHaeTLCA AN JaKTH:
nockonyBaHHs NiBoi pyku. ITicns 3akiH4eHHs NPOKOYYBaHHA MaibLiB IiBO]
pyku (apba Ha nnacTHHi 3HOBY PO3DIBHIOETHCS PIBHOMIPHMM i TOHKHN
LUAPOM VISl 3HATTA KOHTPOJIBHHMX BiAGUTKIB 060X pyk, sKi HeoOXiaHi 14
MepPeBIPKH MPaBHIILHOCTI PO3MILLEHHSA OCHOBHHUX BIAOMTKIB HA JAKTHIOC
koniuHii kaprui. KoHTposibHI BIAOMTKH OAEPXKYIOTH IIAXOM OHOYACHO
ro NPUKIAAaHHS YOTHPbOX Majiblis (6€3 BEHKKX) CroyaTKy JiBOI, a no-
TiM Mpapoi pyku A0 NAaCTHHHM 3 (ap6oio, a NOTIM 40 AAKTHIOCKOMI4HOR
KapTku. B creuianbHO BiaBeAeHUX MiCLSX JaKTHIOKAPTKH pobnsTh Bigs
OWTKH BEMUKHX NalbLIB.

3pobsieHi BinOWMTKW MOBMHHI OyTH 4iTkMMuM | noBHuMH. [Ticns nakTh-
JIOCKOMYBaHHA apykapcbka ¢apba 3 nanbuiB 3MHBAETLCA TAMIIOHOM, 3MO=
YEHUM GEH3UHOM, CNUPTOM 200 CKHITHAAPOM. '

Sxkulo nia vac orasay Micus nonii OyayTh BUSBAEHI CNifM, 3anuuueHi
HE LEHTPAIbHOK YaCTHHOKO MasbLEBOTO Y30py, a Horo GOKOBOIO IisIfH:
KO abo mpunernol 10 Hirts, HeoOXimHo BigiGpatd y 3aninospeHord
BiAOMTKYM LIMX [iNSHOK Y30pYy NaJiblif.

Y TakoMmy BUNAKY, 32 AOMOMOTrOK Bajika, NOKPUBAOTL TOHKMM L1ids
pom (apOu KpakHi 1INAHKM MOAYLIEYKH NAIbLIB Ni03PIOBAHOTO i NPUTH:
CKYIOTb A0 apKyuuia nanepy. Jlani HeoOXiAHO TOYHO 3anucaTH, SKUM NaJib-
LieM, AKOIO HOro YaCTUHOIO 3aMLIeH] BiAGUTKH. "

Axwo € nigospa, WO CHAM 3aNMIIEHI MOBEPXHEIO JONOHI, NOTPIGHO
ofiepkKaTH BiAOGWUTKM N0AOHHOT nmoBepxHi. Jlis LbOro noBepxHio a0NOHI
Mi103POBAHOr0 3a 10NOMOrOKO BaJlka MNOKPUBAIOTh TOHKUM 1apom (hapou
| MPUTHCKYIOTH 10 apKyllia nanepy, po3MillleHOro Ha BUMYKIii nosepxHi
(ue moxe Oyt TOBCTHI BajloK, nuiswika abo woch nozibHe), 100
BifoOpasunack He TiMbk¥ BHCTYNaioua NOBEPXHS AOJIOHI, ane i, xoy GH
4aCTKOBO, JIOJIOHHA 3aMaauHa.
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Ocobausocmi oaxmunockonyeauns mpyna. llepen makTuioCKOMy-
saHHSM PYKM TPyna HeoOXiZHO BUMMTH TEMSIO0 BOOIO 3 MUIIOM | BUTEp-
1 Hacyxo. JlpykapcbKy (apOy BalKOM pO3KaTyIOTh 10 MJIaCTHHI TaK, oo
poHa PIBHOMIPHO srna Ha Basok. ®apba Ha nasnbli HAHOCUTBCS BAJKOM.

JIns ofiepKaHHs JAKTHIOCKOMIYHMX BiAGMTKIB, nanbui Tpyna, 3a 10-
[OMOTOI0 BaJiKa, PIBHOMIPHO MOKPMBAIOTH Apykapckkoto ¢apboto i npo-
KOUYIOTb 110 HHX MOKJIajieHi Ha JiHiHKy, aolievky abo CipHHKOBY KOPOOKY
JMCTKH nariepy. 3amicTh nanepy Mo)KHa BUKOPHCTATH po3pisaHi GlaHKu
AKTHOKAPTKH, a60 MonepesHbo Ha KOXHOMY KBaJpaTUKy ranepy Bii-
3HAYAETHCA, 3 AKOrO Masiblisg 3po0neHuH BiAOUTOK, KBaJApPaTUKK HAKIICHO-
JOTHCA Ha BIANOBIAHKUX MICLAX B AKTHIOKaPTLI.

Heo6xiaHo caigkyeatu, wob BiAOWTKH He nepensyTaliuch i He me-
pEMILLLYBAIMCh MO MOBEPXHI NasbL.

V THX BUMNaAKax, KOAM IIKIPHI MOKPUBM 3a3HANM 3MiH (HACTYMHIIO
pi3KO BUp@KeHe 3alyOiHHs Tpyra Yd B pe3y/bTaTi po3Kialy, BUCHXAHHS,
myMidikauii, il BOAOrH OCTAHHIA HEMOXIIMBO JAKTHJIOCKOTYBaTH BHLIE-
OMUCAHWUM CMOCOOOM), NAKTHIOCKOTYBAHHS 3AIMCHIOETHCA 32 y4acTio
crietiaslicTa cy/10BO-MeIM4HOro 3aKiany.

Jina onepaHHs YiTKWX BiAOMTKIB nanbuis HEOOXiHO BHKOHYBATH
TaKi NpaBuna: pyKM MiJ03PIOBAHOrO MOBHHHI GYTH CTapaHHO BMMMTI 3
MHJIOM | MpPOTEPTi HACyX0; HE JOMYCKAETbCA CHIbHE HAJaB/IIOBAHHS
nanbliB NpY NPOKOYYBaHHI iX MO MJACTHHI i MO JaKTHIOKApTUl; pyka no-
BrHHA GYTH BIILHOIO, HE HANPYXKEHOIO; MO MJIACTHHI T4 JaKTHIOCKOMIYHiH
KapTui naneub MPOKOYYETbCS TiIbKH OJMH pa3 Bill O/IHOrO Kpak A0
iHIOro (HEedONyCTHME KOB3aHHA SK MO T1acTHHI 3 Gapboro, Tak i no aak-
TUAOKAPTII; MO [UIACTHHI najelb MPOKOUYIOTh JIMIIE B TOMY MiCLli, A€
wap ¢apbu e He 3HATHI; ApyKapcbka papba noBuHHa OyTH NEBHOT KOH-
CHCTEHLLT: He AyXe piakoio abo rycroio (B OCTAHHbOMY BHIIAJIKY BOHA
po3baBnseTbes PO3UMHHUKOM); dapba Ha MIacTHHY HAHOCHTLCA B HEBe-
NMKIH KiBKOCTI | PO3KATYETHCS MaKCHMMalbHO TOHKWM 1 DIBHOMIPHMM
11apOM; HEOOXiHO TPUMATH B YMCTOTI BAIOK i MIACTHHY, KOXHOTO IHA
nic/is 3HATTA BIAGMTKIB CTapaHHO MPOTHpaTH iX OeH3uHOM abo ckunuia-
POM 10 NOBHOTO 3MUBAHHS (hapOH 3 MOBEPXHI.

SIKui0 y migo3ploBaHOro BiACYTHs pyka abo Oyab-akui 3 nmanbuis, y
BiAMOBIAHUX MiCLAX AAKTHIOKAPTKM pOoOUTBLCA NPO L€ Mo3Ha4yKa, npu4o-
My 000B’S3KOBO BKa3yeThCs pik BTpaTv pyku abo najibL.

Ilin yac 3HiMaHHg BiAOWTKIB i3 3ITHYTHX NaJbliB NOAYIIEYKA HIFThO-
Boi pananru 3aapOoByeTbCA 3a JIONOMOrOI0 Balka APYKapchKow (hap-
Goro. [ToTiM BUPI3YIOTHCS KBAAPATUKM 3 nanepy, sKi 3a JONOMOrO Crie-
HianbHOT 10%KKH (260 CIpHUKOBOT KOPOOKM) HAKIaJalOTh Ha 3ITHYTY Hir-
ThoBy (hanaury i lerkuM HaAaBJFOBAHHAM MPOKOUYIOTh BiAGHTOK y30pY.

Ha apkywax 3i 3paskamu noTpibHO Hanucatd Mpi3Buile, iM’d Ta 10
faTbkoBi 0coOM, y AKOT B3ATI BIAOWTKM, Ta BKa3aTH BIADHTKM AKMX Najlb-
uis, gonoui (npasoi abo nisoi), cronu (npasoi abo NiBoi HOrW). Bausy
Mianuc onepaTMBHOrO npauiBHHKa abo caiagoro.
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§ 3. MeroguKka NpoBeXeHHS
JAKTHJIOCKONIYHOI eKCIIePTH3H

MeToauka JaKTHIOCKOMIYHOT eKCNEPTH3H — Lie CYKYIHICTb CrieLialik:
HUX MPUHOMIB Ta METOZIB AOCHIIKEHHA PEYOBUX /10Ka3iB, Ki BUKOPH
BYIOTb Y KpHUMiHanicTuui. Jng BCiX BHJIB KPUMiHAJIICTUUHHX EKCMEpT
Ui MPUHOMM MAIOTh 3arajibHUA XapaKTep, ajle pasoM 3 THM KOKHHH i3 B
JUIB KPUMIHAJMICTHYHOTO JOCHiI)KeHHs Mae crneuudiuni ocobauBoCTi, i
MPOSBAAIOTHCS B LUILOBOMY TPH3HAYEHHI METOMIB Ta MOCIIAOBHOCTI
BUKOPHCTAHHSI.

unax KpHMlHaﬂlCTHHHOI EKCNEPTH3H, I BKJTIOUAE HYOTHPH CTaﬂ.ll

1. Honepenﬂe ,E[OCJI]A)KGHHR Llﬂ cranis Ma€ /1Ba eranu: o3HaHoMIIeH
3 MaTBplaJ'laMH KpHMiHaJII:HOI Cl'lpaBH Ta 3 ACYBAHHA 3aB/adb JOCTIA-
JKEHHS | 3araiibHUM OrJisij o6’ CI{TIP, Kl Ha}lIHLUJ'IH Ha €KCIIEPTH3Y. "

2. leranbHe pocnijukenHs. Moro aindare Ha Tpu ertanu: pominm-!
JOC/IKEHHA; eKCMePTHHH ekcrnepuMeHT (y pasi HeoOXimHoCTi); mopiss

HAJIbHE 10CHTIHKEHHS.
3. Ouinka pe3ynbTatiB A0CHiDKEHHS Ta GOPMYTIHOBaHHS BUCHOBKIB.
4. OcopmaeHHs MaTepiais JOCTIHKEHHS.

llonepeoue docnioxcenns 06 'exmie. Onepxapiuy 00'€KTH 119 AAKTH=

JIOCKOMIYHOr0 AOC/I/UKEHHS, Mepill 3a Bce MoTpibHO BpaxoByBaTH, 110

yHe pOBMimeHHH ciiigiB Ha 00’ ekTi ekcnepty Hesigome. Tomy, 106 YHUKS

HYTH iX 3HMLUEHHS ab0 yTBOpPeHHs HOBHX ChiAiB, poboTy 3 npen’ssies

HUMU MpeaMeTaMu NMOTPIGHO NpoBOAMTH AYyke obepexHo (GakaHo B

MOBHUX pYKaBH4YKax).
CnoyaTky ekcnepr 3HalHOMHTLCS 3 MOCTAHOBOKO abo NMUCHMOBUM 3a-

B,ElaHHﬂM peTCJ'IbHO BUBYAE 0OCTABUHH crpasu (CJ’IIJ]HOE YH OﬂepaTHBHOI-.

AKI MOCJAYryBaiM NiACTaBOIO /IS NPH3HAYEHHS eKCrepTH3H. 3 0cobInBo
YBaroio BiH BUB4a€ 0OCTaBMHHU CIIPABH, MOB’A3aHi 3 BUABJECHHAM CIIiB, |

pO3TalLIyBaHHSM Ha MpPEAMETi, 3 MEXaHi3MOM iX YTBOpEHHs, crnocobaMu
BusBiieHHd, dikcauii Ta Buayuenns. BuBuenus uux o0cTaBuH 10MOMOMKE
eKkcrepry WBHaLe 3po0uTH 00 €KTHBHI Ta AOCTOBipHI BUCHOBKH. [lo Ta=

KHX 06CTBBHH BlJ],HOCﬂTbCﬂ }/CTaHOBJ'IeHHﬂ AaHUX, AKI I{O3BOI[9IOTI> CyAl 1-

TH MPO HASBHICTb, XapaKTep Ta MekKi MOXKJIMBHX 3MiH 00 eKTiB eKcnepTHs
3, AKI MOTJIM BUHUKHYTH B NEPIOA MiXK TX BUABNEHHAM HA MiCULi NPUroAd
Ta MOYATKOM NOCHIDKeHHs. 3a ueii yac MOKYTL BiAOyTHCA 3MiHH SK
WKIPHOTO MOKPHBY OCOOM, MUTAHHA NMPO TOTOXKHICTH KO BUPILIYETHCH
(Hanpuksan, XBopoba IWKipW, Pi3Hi TPaBMaTHYHI YLUIKO/DKEHHS Ta Has

BMHCHI CIOTBOPEHHA I.I.[KlpHHX y30plB), TaK 1 peHOBHX ,EI.OKEL']!B i~ CJ"]IJ],.

pYK, MiJOWOB CTYNHIB HIr, sKi MOIJIM CTATHCA BiJ UIJIOT HU3KK NPUYUAH
(HampuKIad, BHACIINOK HEBMINOrO iX BUilyyeHHa abo noraHux ymoB 306~
piranns). Bimomocti npo MOXIMBI 3MIHK 00’€KTIB eKCIepTH3W A03BONSAS

H0Tb NMPaBHJABHO OOIPYHTYBaTH NPUUYUHH MOSBH JICAKHX BIAMIHHOCTEH
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cyKYMHOCTI ifleHTHdiKaUiHHUX 03HaK, AKI € HA I0C/IIKyBaHOMY 00’ €KTi;
5 ICYBaHHs YMOB YTBOPEHHs CnijiiB Ha micui npuroan. Taxoro poay
piIOMOCTI HEOOXiAHI ANA BH3HAYEHHS MOBHOTH Ta TOYHOCTI BigoGpa-
sKeHHS 1AEHTH(IKALAHUX O3HAK WIKIPHUX Y30pIB y BHMABJIEHHX Clifax.
KpiM TOro, Ha pi3HMX CTaisix eKCrEepTHOro MOCHIIKEHHS eKCrepT-
KPUMIHAMIICT iHOA] BMKODHCTOBYE Ti JaHi, AKi BiH BCTaHOBHB Y XOIi
gBUEHHSA 00CTAaBMH KPUMIHANBLHOT CIIPaBH.

Ob6cTaBHHHM crpasH, AKi Ge3nocepefHbO CTOCYIOTHCS OCIIKEHHS,
ke MPOBOJAWTL EKCMEPT, MOXKyTh OYTH 3°SCOBaHi 3 MOCTAHOBH MPO MNpH-
3HAYEHHS EKCMepPTH3H, 3 MPOTOKOJY OISy Miclid MOiT, pEHOBHMX 10Ka3iB,
NpOTOKOJIB JIONKTY CBIJKIB Ta 3BHHYBAYEHHX, a TAKOK i3 OOBHHYBAJILHO-

ro BUPOKY Ta BM3HAYEHHH CyAy, AKLIO CrpaBa NMOBEPHYTAa HAa A0AATKOBE
posciiaysaHHs. [TuTanHs, sxi BiQHOCATbCS 10 NpPEAMETA AOCIIKEHHS,
eKCNEPT MOXe 3’SCyBaTH, ﬁyﬂyqu NPUCYTHIM 3 103BOJTY CIIAYOTO, TiA Yac
npOBEAEHHA JIOMHUTIB Ta IHIUMX CIIAYMX Ail.

O3HalioOMIIeHHs 3 MmaTepianamu Cif4oi cnpaBd A€ MOMXIMBICTb He
TiNbKY 3°CYBATH CYTTEBI AaHi nMpo 06’exTH excnepTHsy, aje i Oinbm no-
BHO | TOYHO BU3HAYUTH 0OCAT Ta 3MICT HACTYMHONO NOC/iKEHHS.

ExcnepT nepesips€ NpaBWIbHICTL YIAKOBKH OO €KTIB, 4M HE MOLIKO-
JUKEHI BOHM T 4ac TPAHCTIOPTYBAHHS, 4 BCi HeobXxiaHi Matepianu (no-
c/DKYBaHi Ta 3pa3ky) HaAIMLLUIK, Y4 BiAMOBIAAIOTH BOHW Nepeniky, AKHii
€ y MOCTAHOBI NPO MPH3HAYEHHs eKCNePTH3H abo aucTi. Ko HeobXiaHo,
eKCIIEPT MOXKeE 3a)KajaTH A0AaTKOBI MaTepianu. ¥ Bunaaky HcMO}KJTHBOCTl
BUDILINTH TATaHHS 0e3 HHX, eKcrepT MoBEepTae CAiAyoMy Mpea’sBieHi
00’€eKTH i3 BKa3iBKOIO NPUYKH Y CYNPOBIJHOMY JIUCTI.

BusueHHa 00°€KTiB JaKTHIOCKOMIYHOI eKCNepTU3K B cTaail rmonepe-
JHBOTO AOCTIDKEHHS PO3MO4MHAETBLCA 3 nonepeaHsoro ornsay. INepeny-
ciM HEeOOXiAHO MEpPEeKOHATHUCA, YH HE 3MIHWAHCH 00’E€KTH Mij vac TpaHc-
nopTysaHHs. [Ipo 1le MOXKHA CY/MTH 332 CTAHOM YMAaKOBKM Ta HATMCaMH,
posmillleHUMH Ha Hil. OcTaTouHHi BUCHOBOK MOXe OyTu 3pobneHuil nu-
e Ha OCHOBI BCTAHOBJIEHHS BIiAMOBIMAHOCTI LUMX 00’€KTIB JaHKM, AKi BH-
KnajieHi y CcynpoBiAHOMY JOKYMeHTI abo y MocTaHOBi Mpo NMpU3HAYEHHS
excrieptu3u. Lle mae ocobnuBo Benuke 3HaueHHs ANs AAHOTO BHAY A0-
CiliKEeHb, TOMY 110 00 €KTH 4acTo ﬁysalm"b CXOXKUMH (Hanpukiaz, nisu-
KW, 4aliKd, TapuIkK i T. iH.). SKio npen’sBneHi peyosi JokasH He To-
WKOMWKEHI | BIANOBIAAIOTH IOKYMEHTAM, TO B LILOMY BUIMAjIKy MOXK/IHUBE X
nojasnbLie JOCHIKEHHS.

[Min uac inenTudikauiiHOro nochiikeHHs HEOOXiJHO BHSCHHTH, Ha-
CKiJIbKM AKICHO OJlepKaHi BinbuTku naneiis, nojoHs. Heuitki BinGHTKH, B
AkuX petani Oy 0BM MaNiAsPHUX Y30DPiB He NPOrAAalOTECS, NOBUHHI GyTH
noBepHeHi i 3aMiHeHi HOBAMH. HenoBHi BiaGuTky, sk MpaBMiO, TakoX
Cli1 MOBEpPHYTH, ale iHOAi iX MoxHa BUKODHCTATH [UISi BUPILICHHA MH-
TaHHs Npo TOTOXHiCTb. Tak, skwo B ciiai, 3nakineHoMy Ha micui npuro-
1K, Bif06Pa3MBCA TIILKK LEHTP NalbLEBOrO y30py, NPHYOMY aHAIOri4Hi
NUNSHKYM € | JOCTATHBO YITKO NPOrNsfatoThes y BiAbUTKax ocobu, 1o ne-
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PEBIPAETLCA, TO HEMA HEOOXIAHOCTI B AofaTKOBMX 3paskax. ToMmy nutag
HS NpO OJepXKaHHs OLNbLI AKICHHX 3pa3KiB Kpalle BUPILIYBATH MiC/s Mg
nepeaHbOro NOPiBHAHHA Bmﬁmms
Hemanvre oocniodcennsn npen’ IBAeHUX 00’ €KTIB PO3NOYHHAETHCA 3
ornsAny, B Xo4i AKOro A0CNiAKYyThCA (i3HYHI BIacTHBOCTI 00 ekTiB €
MEpPTH3M, BCTAHOBJIIOETLCS HaABHICTL abo  BiACYTHICTH  Chlifie
AOCHIIKYBaHOMY 06 €KTi; (i3M4Hi BAACTMBOCTI CaMMX CJlifliB, WO /103
AuTh OiblI TOYHO BM3HAYMTH YMOBH NOAANBILONO iX JOCHIKEHHS, CNl
cobu 36ep1raHHﬂ Ta npuiiomu poboru 3 Humu. Hanpuknan, ans 36ep
KEHHs 00’€MHHMX CTIAIB HA JIETKOMIABKHUX pevOBMHAX (CTeapuHi, BOC
BEPLIKOBOMY macii Towo) HeoOXiaHa BIANOBIAHA TEMMEPaTypa; Clliau
MWIOBIA noBepxHi NOTPiGHO obepiraTi BiA MEXaHIYHUX MOLIKOKE
MOTOXKUPOBI CMiJIH, BUABJIEHI Ha LIOPCTKOMY manepi, HeoOXiiHo ofpa3
sadpikcyBatu (Hanpuknaz, cortorpadysari), TOMy IO PEHYOBHHA Ci
MOPIBHAHO LIBMAKO BCMOKTYEThCS B TOBLULy nanepy. B mpoueci orn
LWHPOKO BUKOPHCTOBYIOTb HECKIaAHi 30iIbLuyBaibHi ONTHUHI NpUIaH,
HanpUKIIaj, pi3HOT KPaTHOCTI JTYMH. '
INoTtiM ycTaHoBNIOETBCA, K, i B pe3ysibTaTi 4oro BinoOpasunucs nari
ASPHI JiHIT B CaiAl, TOOTO cnif NMOBEpXHEBUH 4K 00’ eMHMmi, 3a0apeiaeH
YH MOTOKMPOBHH, BUAHMHIA Y4 HEBUAMMMH, BU3HAYAETHCS TA DIKCYETH
TOYHE MICLIE3HAXOMKEHHS CITijliB Ha 00’€KTi, BUBYAETLCA IXHE B3aEMOPO3:
TaUlyBaHHS | HAMPAM NOTOKIB NanifiipHUX JiHiH.
SKu1o cniin HEBH/IMMI, MPOBOAUTLCA X BUABJEHHSA TUMH 200 IHILIUMH
METO/aMH, NPO LU0 FOBOPUIIOCH BHILE.
Jlani BCTAHOBMIOETHCA, B Pe3yaAbTaTi SKMX Aid MOrIH OyTH 3adlLieH]
clliay Ha THX abo iHIUMX npeaMeTax (OTOPKaHHS, HATUCKYBaHHSA, 3aXB
Ty, KOB3aHHS). TiIbKM peTelbHO BUBUMBLUM MEXaHi3M YTBOPEHHS CJIifil
YAAEThCS MOSCHUTH, Y BUMAJKaX BCTAHOBJIEHHs TOTOXHOCTI, Ti ab0 iHII
BiZIMiHHOCTI B 0co0iMBOCTAX OyA0BM ManiiipHOrO y30py, A€SKY HeEBifl:
NOBIAHICTb Yy MOJOKEHHI OAHAKOBMX O3HAK MOCIHIMKYBaHUX Ciiais Ta
BIAOMTKIB ManblUiB HA JAKTHIOCKOMIYHIN KapTui, Bu3nayaernbes, sanuuie:
HUIA CNi NanbLeM PYKM YW JOJIOHEIO; SKIIO MaibLEM, TO SKUM, AKOK
AUISHKOIO 10J0HI a00 nanbLs. j
Ilpuiimaioum 3a OCHOBY pe3y/bTaTH BHBYEHHS, €KCMEepT-KPUMiHATICT
yxKe Ha Wil craail aociaKeHHs 00’eKTiB MOXKe AIMTH BHCHOBKY TpO Te
Lo okpemi, abo BCi C/TiAW, BHACTIIOK HU3bKOT BUPA3HOCTI B HUX LIKIpHHX
y30piB (HaNpMKiaj, BHACAIAOK CYLJIBHOrO «Ma3kay), abo sBHO HemocTat:
HbO BIZIOOP@KEHHUX IAEHTH(IKAUIHHMX O3HAK — HENPUAATHI Aa ineHTH(E -
Kauji.
JocnikeHHs 11010 BU3HAYEHHS MOMJIIMBOCTI BUKOPUCTaHHS CIifliB 3
METOIO ifeHTHdIKaLil, 9K i caMe igeHTHdiKaLiHHE NOCHIIKEHHS, H
yacTiule nposoauThea nicns dororpadysanus cninis. Hepinko exe mif
yac Oe3nocepeAHbOr0 BUBYEHHS CIiQY Ha MpPEAMETI OYEBHAHO, L0 i
inenTudikauii ocobu BiH He npuaaTHui. JIo Takux ciifiB BiiHOCATLCS TAK
3BaHI «Ma3KH», a TAKOXK CJiJH, B AKHUX AeTaii Oya0BH naninspHoro yzopy.
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pe 4iTKi abo BinoOpaxeHi B 0OMExKeHIH KUIBKOCTI (B OCTaHHbOMY BMIIAJKY
nepeBipSETbCA MOXJIMBICTb BMKOPHCTaHHS CJiAy IS TOPOCKOMIYHOTO
JOCTIIKEHHA, NP0 sike Oy e CkasaHo HUKYE).

Taki cniau, K0, 3BU4aHHO, BOHHM HE A0MOMAaraloTh BU3HAYEHHIO Na-
abllsl, KOTPMM 3a/IMIICHUH iHWMiA cnig, ¢ortorpadysatu He Bapro. Bei
il CINAM, SK | CITIAM, NPUAATHICTb SKHX NS iAeHTH]IKauii He BUKIHKae
cyMHIBIB, (oTorpadytors 0603 A3KOBO.

Ho ¢0’|‘03H1MKIB npea’ sBJsIOTh Taki BUMOru: OCOOMMBOCTI Clligy Ha
3HIMKY NOBWUHHI OYyTH YiTKHMH (TOMY HE PEKOMEHAYETHCA 3/IOBXKMBATH
36inblIeHHAM); MacwTab 306paxeHHs ciigy Ta BinbuTka nosuHeH GyTw
0/IHAKOBHMM; Ha 3HIMKY CJIiy, AK i Ha BIAOWTKY, NaninspHi JiHiT MOBHHHI
6y TH YOPHHUMH.

Y 3anexHOCTi BiJl BIACTHBOCTEH MpeAMETY, Ha AKOMY 3HaHIEHO Cilijl
naniiipHOro y3opy (Bia marepiaiy, 3 AKOrO BiH BHTOTOBJCHHH, XapaKTe-
py, Gopmu Ta KONbLOPY HOrO MOBEPXHi, CTYNEHs BMPA3HOCTI cify, 3a-
BlaHb cbOTorpadJyBaHHﬂ) BMKOPHCTOBYIOTb PI3HOMaHITHI Crocobu Ta
yMOBH 3HOMKH. AJle y BCIX BUMAJKaX CITil BpaXOBYBATH HACTYMHe.

I Tlepeaycim NOTPiGHO BU3HAYHTHCS, 4K HE € CITIAH HErATHBHUMM: YH
nifiCHO B CiTiAli BioOpasuauch NiHii, a He MPOMiXKM Mixk HUMU (B pesyb-
taTi 3a0pyJHEHHS LMX npommcxls) Oco6nHBO BaXK/IHBO BHACHHUTH L€,
MarouM CripaBy 3 3a0apBACHUMH CIliJaMU.

Y Ginbwocti cifis WHpHHa BiAOOpaXkeHUX ManingpHux JiHiA Ginb-
wa, HK LWIMPHHA NPOMDKKIB MK HMMH. AJle OCKIIbKM HEpIKO 3yCTpi-
4alOTHCA BMHATKM i3 LIbOrO MpaBuia, HEOGXINHO BUBUMTH | 1HIIY O3HaKy,
a came BioOpaKeHHs Mop, AKi y BCIX BHIMAAKaX MOXKyTb OyTH TilbKH Ha
naniiApHUX J1iHisX. SKuo nopy y surnsmi Ginux Kpanok BUAWUMI HA TeM-
HUX JIiHIAX — c/1i No3MTMBHMH. TeMHI Kpanku Ha CBIT/IHX JliHiAX CBIA4aTh
npo Te, WO B Clifax Binobpasuiuce He nanmﬂpm NiHIT, a TPOMIXKKH
MDK HUMH, TAKMM YHHOM, C/iJ HeraTHBHWH. Y TakoMy BuMaaky, uiod
onepxkartu 300paxeHHs cniny, 30ikHe 3 BiaOMTKamMM-3pazkamu, noTpibHO
dororpadiuHUM LLIAXOM 3MIHUTH TEMHI Ta CBIT/i TOHH CAiy HA MPOTH-
NEHKHI.

2. [lpu HasBHOCTI KilbKOX npeaMeTiB 3i ciaigaMu pyk abo oaHoro
npeaMeTa 3 Aekinbkoma ciigamu dortorpadyeaty Bei ciiau HeoOXiaHO
3 0/IHAKOBMM 301nblueHHAM. 3 TakuMm ke 30inblieHHsIM noTpibHo doTo-
rpadyeati i BiAOMTKM nanbuUiB, WO NoaaHi Ans nopiBHsHHA. Slkio B
npoueci MOpiBHANBHOTO aochifkeHHs Oyne BcraHoBiaeHo 30ir nopis-
HIOBAHMX CJTIAIB, X MOMepe/Hs 3HOMKa, 3 OAHAKOBUM 3011bLIEHHSM, MO-
NIerwyTL BHTOTOB/IEHHS MO3WMTHBIB, AKI MPH3HAYeHi U1 MOPIBHANLHOT
PO3MITKH.

3. HesanexHo Bia XapakTepy NpeaMeTa, Ha SIKOMY BHWSBIEHO Ciif,
HeobxiaHO cripobyBaTtu ioro cororpadysatu 6e3 nonepeaHb0i 06poOKU
nopotukamy abo IHIWKWMK 3aC00aMH, He KOMiIooYM iX Ha TIBKY “M iHLU
martepianu. Akiio 6e3nocepem-|e dororpadysaHHs criaiB He Aa€ MO3UTHB-
HUX pe3yJIbTaTiB, TOAI IX MOXKHA 00pobuTH abo ckonitoBaTH.
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4.V pa3si HasBHOCTI Ha MpeaMeTi KUIbKOX CJifliB, fKi, MOMJIMBO,
JIMIIEHI B pe3y/bTaTi OXOIUIeHHs MpeAMeTa OAHIEK pyKolo, doTorpad
IOTb HE TiUTbKH KOXHHH ciif okpemo, ane # Bei pasom, Taki 3HiIMKH
JIEry0Th BU3HA4YEHHS PYKH Ta Najiblid, KOTPUMH 3a/IMLIEHO CJIIAH.

5. Slkuio B caifiax OXofseHHs, npuaatHum Ans igenrudikauii ocofy
Oyne TifibkW CHiA OAHOro nanblid, GororpadyBaTd HeoOXiAHO i peur
cifiB (He AMBISYMCD HA TX HEMPHAATHICTL Ans IASHTHOIKAUIT, BOHH
KyTb OyTH BUKODHCTAHMMH JNs BU3HAYEHHS PYKH | manbug, chaii KO
NpUAATHUH A4 iAeHTHdIKauii ocobn). ;

6. OcKislbkH CIiJL BEJIMKOTO NajibLsl, DU OXOMJIEHHI NpeAMETa, Maii
3aBXKAM PO3TALLOBAHUI OKPEMO Bifl IHIUMX CHIAIB, BU3HAYATH PYKY Ta
neub HeoOXiaHO a0 GoTorpadyBaHHs Ta KONMiIOBAHHA CIiAIB. _

7. 30inblIeHHA 3HOMKM BM3HauaeTbes 3afgavamu  dororpadyBaHhs,
[Ipu uboMy HeOOXiIHO MaTH Ha yBa3si, WO HalOUIbL SKiCHUMH OyayTE
3HIMKH, 3@ PeLUTH PIBHUX YMOB, Ti, 30iNblUEHHSA B AKHX JOCATHYTO De3
cepeHbO NpH 3HOMLLI, a He NPH APYKYBaHHI tbomsi,uﬁmxin ;

Domoepagpysanns cnioie pyk. B excnepTHil npakTuui € 6arato nepe
BipeHux cnocobis dororpadysanns Geskosipuux, 3a6apBneHnX Ta BaB
NIEHWX CITiAIB NaJbLIB HA PI3HOMAHITHHX MOBEPXHAX.

Ins dororpadysanHs caigis pyk y 1abOpaTOpHHX YMOBax Kpauie
3a BCe BHKOPMCTOBYBaTH YcraHoskd tuny ®OMH-2, MPKA, Vnapye
Binopyce Cb-2. MoxnuBe BHKOPHMCTaHHS i J3epKanbHUX (oToanaparik
THNY «3eHiT» 3 MaKpOMpHCTaBKOK abo MOAOBXKYHOHUUMH KinbLUAMH. Oc
HOBHI YMOBH 3HOMKH, 1110 3a6e3neuyioTh O[ep)KaHHA BUCOKOAKICHHX (o
TO3HIMKIB CliaiB pyK, 3anexars Bia Buay dororpadoBaHux clifis i Xxapa
KTEPUCTHK 00’€KTIB, Ha AKWX BOHMU 3HaxoasThcsa. Haibinbul nowupeHum
00’€KTOM 3HOMKH € MOBepXxHesi ciian. Boun MoxyTs 6yTu H6e36apsHuME
Ta 3abapBieHNMH.

DorositoMka Oe30apBHMX CHAIB HA MPO3OPHUX NpEAMETaX 3i CKIA
KPHLUTAIIO, MJIACTMACH | NMOAIGHMX iM MaTepianis NPOBOAWTHLCA, K Mpas
BUJIO, B MPOXOASYOMY CBIT/I 32 METOAOM TeMHOro nois. OcBiT/ieHHsS H
MPOCBIT 103BOJISE OJSPIKATH UY/I0Bi pe3ynbTaTh Nij uac pororpadysaH:
CHAIiB, AKi 3HAXOMATHCA HA rulockoMmy ckni. CnigM HAa TOBCTOCTIHH
CKIIAHKAX, NISLIKaX, prakoHax (ororpadysati MM CrnocoboM Baxko,
CBITJIO, MPOXOAAM BiA OCBIT/IOBAaYa 4epes /Bi CTiHkH, poscitoeTbes. LIE
MPU3BO/HTb 10 HEPIBHOMIPHOrO OCBITJIEHHS CJiAy | CTBOpEHHS BinbHE:
KIB Ta 3aTIHEHHUX MICLb.

Ha temHomy c¢oni (abo 3a merogom TemHoro nons) dororpadyiort
MaJTOKOHTPACTHI CJIiIH, SKi NOTpedyIOTh NiABUILICHHS YITKOCTI 300pakeHs
Ha. @oTo3HOMKA CAiAIB Ha TeMHOMY (oHi nepenbayae BUKOPHCTaHHS
TIHBOBOFO METOJY OCBITIIEHHS, AKMH BHKOPUCTOBYETbCA B TexHiui A4
BUABJECHHA AETa/el, L0 Malo BIAPI3HAIOTbCA 32 KOSDILIEHTOM nepenoms
JIEHHS BiJ1 TOrO CepeioBULIA, B SKOMY BOHH 3HaxoasaThes. JIns oneprkaHHs
300paxkeHHs CMiAIB pYK HAa TeMHOMY (DOHi iX OCBIT/IIOIOTH HanpasieHHAM
npoxoasuum ceitioM oceitmopayiz OI-9M, OI-19 Ta in. 3MinioOUH N0~
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fOKEHHS OCBITIIOBaYiB, AKi 3HAXOAATLCA 3a (poTOrpadoBaHiM 06’ €KTOM,
00MBAIOTECS, OO naniispHi JiHii CTANM PO3PISHATHCS HA MATOBOMY
cKﬂl y BUrIsAi 6i1MX cKpaBHX JiHil Ha TeMHOMY QoHi (man. 91, 92, 93).
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Mau. 91, 92, 93. @ororpadysanns ¢iiliB pyK B NPoXoaauoMy cBiTIi:
I — o6 exr 3i cnifom, 2 — remanit (on, 3 — ocpiTnenns

OcitnenHs Oyne Haibinb epeKTHBHUM, AKLIO OCBITIIOBAY Mak-
cHMaibHO HaOnWkeHMi A0 onTHYHOI oci 00’ekTHBa, ane nMpoMeHi He
nonagalTs y Hboro. [ns 36inbieHHs KOHTPAcTy 300paXkeHHs 3a 00 ek-
TOM 3HOMKH, Ha JiesKiil BiZICTaHi BiJi HLOrO, PO3MILILYIOTh TeMHUH (OH:
TKaHWHY, nanip, KapToH YopHoro kosnbopy. [loBepxHio gocnimikysaHoro
06’ekTa, Ha AKIH BiACYTHI cliy, NpUKpPHBaOTL Mackoiwo. Cnigun doTo-
rpadyioTs Ha ¢oToHeraTtuB, abo Oe3nocepeanbo Ha ortonanip. [licns
pOsABIEHHS HA HEraTHBHI YTBOPIOETHCS 300paXkeHHs, HA AKOMY Cliau
naningpHux nidid 6yayTe OiNMMH, a MPOMIKKH MK HHMH — YOPHHMHU.
[Tin yac pororpadysanns Ha cbo*nonamp OTPUMYIOTh NpAME 300paskeHH
caiay, AKWO chifl 3BepHeHuH Bin o6’extuBa (Man. 92, 93), abo nzep-
kanbHe (Man. 91). JIng oTpuMaHHs nNpsMoro 306pa}l{6HHﬂ cnigy nia vac
(potorpadysaHHa 3a man. 91 norpibHO BHKOpHCTaTH [3epKano, IO
obeprae 300paXkeHHs ciny.

SAxwo cnip gororpadysaBcs Ha HeraTus, TO MPU JAPYKYBaHHI 3 HbOIO
0/IepIKyI0Th (DOTO3HIMOK Crlify 3 OiNMMM ManiIAPHUMU JTIHIAMM Ha yop-
HoMy ¢oHi. Jlng oaepiaHHS 3BMYAWHOrO, NMPUAATHOrO A1 MOPIBHAHHA
BiIOMTKAa 3 NEpBMHHOrO (OTO300paKEeHHS BUIOTOBJIAIOTL KOHTPATHII-
HeraTuB Ha (hoTomartepianax 3 npo3oporo niaKiankoto. [lns ycyHenus azep-
Ka/lbHOrO 300pakeHHs Cllifly APYK 13 HeraTtuea 3AiHCHIOIOTL (oTorpadiu-
Hum 30inbLIyBayeM, B SKMH KOHTPATHIl BKJIAJAIOTh €MY/bCIHHUM LIapom
110 JpKepena ceitTna. Binapykosanuii 3 Takoro koHTpatuny ¢GoToBiAOMTOK
0/1epIKYIOTh 3 HOPMAIbHHUM CHiBBIIHOMIEHHSM TOHIB.

®otorpadyBaHHs CTifliB PyK Ha NPOCBIT MOXKHA 3AiHCHIOBaTH | 0e3-
nocepearbo Ha Goronanip. 1lo6 yHukHYTH A3epkanbHOro 3o0paxeH-
Hil, MPeJMET NOBEPXHEer, Ha AKiH 3HaXOAMTHCA ciij, NOBepTaoTh Yy OikK,
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Maun. 94, 95, 96. Cxema dotorpadysanus ciis 3 BHKOpHCTaHHAM 06EPTAI0NMOr0 A3epKa
ne | —ob’exr, 2 — nzepkano.

NpOTHNEXKHUH 06’€KTHBY (oTOKaMepH, a0 BUKOPHCTOBYIOTH A3epKaia
i3 KOMMNIIEKTY ycTaHOBKH Ynapyc (Man. 94, 95, 96), ski nepeBepraioTh Of
THYHE 300paxeHHs.

Jis niABMLIEHHS KOHTpacTy 306paxkeHHs, npu dortorpadysaHHi cii
AiB PYK y NMPOXOASHOMY CBIT/li, BAKOPUCTOBYIOTH CrELiaibHe OCBIT/ICHHS
32 METOJOM TEMHOrO MoJst 3 LEHTPANbHOK AiadparMoro, po3MillleHOK
nepea 00’ektnBoM abo ocsiTioBayem. CyTHICTh NEPLIOTO METOAY B HA
crynHomy (man. 97). Ilepen mxepenom csitia / BCTAHOBMIOIOTH MaTOBE
ckio 2 i piapparmy 3 3 HepenukuM AilouMM oTBopoM. Mik niadyparm
Ta 00’€KTHBOM (HOTOKAMEPH PO3MILLYIOTH KOHIEHCOPHY JliH3Y 4, sika ¢
Kycye 300pakeHHs AilO4Oro OTBOPY Ha LEHTPabHY maq)pamy 6, AKE
3HaXOAHUThCA nepell 06’ extuBom 7. O6’eKT 3HOMKM 5 BCTAHOBIIIOKOTH Ol
KOHJIEHCOPHOI JIiH3K. 32 TaKOI CXEMOIO OCBITIEHHS NPOMeHi CBiT/Ia B
JKepenia MPOXOASTb Yepe3 MaToBe CKJIO, NajlaloTh KOHYCOM Ha u.'_
AEHCOPHY JliH3y i noTiM 36UpaloThess B cnonyyeHomy ¢okyci, Ha UeH
TpanbHii niadparmi. Takum unHOM, nMpsMe CBITIO BIA OCBIT/IIOBAYE

1 23 4 5 &6 7
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Man. 97. @ovorpadyeanna g pyx 3a METOZ0M TEMHOTO NOJIA
I — mxepeno ceitna; 2 — marose cwio; 3 — niadiparma; 4 — KOH/IEHCOPHA JiH3a;
— 00’ ¢exT 3fioMKM; 6 — LeHTpanbHa aiadparma; 7 — 06’ exTHE
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g 00’€EKTHB HE MPOXOAMTb, TYAH MOTPAMINIOTH JIMLLIE NPOMEHI, PO3CisHi
4yaCTKAMM PEHOBMHH, fKa YTBOPIOE Cllid. [lisi CTBOpeHHsS TakKoro OcBiT-
nenHs min vac dororpadysaHHs B KOMIIEKTI Npuaany Yaapyc € TeMHO-
oﬂbHHK OCBiT/IIOBAY 1 LeHTpanbHa AladparMa, sika HaAAracThes Ha
o6’ exTiB. OCBIT/IIIOBaY TEMHOrO MOJS BCTAHOBJIOKOTb HA MPEAMETHHI
cTOJIMK, Ha 00’exTB (OTOKaMepH HAAAraloTh LEHTpaibHy Aladparmy.
06’ €KT 31 clijaMu pyK KIaayTh Ha MOBEPXHIO KOHJAEHCOPHOI J1iH3K OCBIT-
mosaya. [ToTiM doToKamepy BCTAHOBMOKOTH y MNONOKEHHs, HeobXxiaHe
1 OJepHKaHHS n0Tpi6Hor0 maciTaby 3MomMkH, | POKYCYIOTb CBIT/IOBHM
y4OK Ha LEHTpanbHii liadparmi. DokycyBaHHS CBIT/Ia MPOBOAMTHCA
00epTaHHAM Kiflbl Ha OMNpaBi OCBIT/IOBaYa. BUKOpHCTOBYIOUM METOA
TeMHOroO MoJis AAs OCBITJIIGHHA CAIAIB PyK, LUEHTpalbHY Aiadparmy
BCTAHOBJIIOIOTH MEpel J1iH3010 ocBiTMoBava (Man. 98). Ilepea axepenom

1 2 3 4

Maun. 98. ®ororpadysanns ciiliB 32 METONOM TEMHOTO NOJIN:
[ — mxepeno ceitna; 2 — nin3a; 3 — uentpansHa aiadparma; 4 — KoHIEHCOpHA Ni3al
5 — o ekt 3ifomkn; 6 — 06 €KTHB Kamepu

cBiTNa / BCTAHOBIOKOTL JiH3Y 2, no0NM3y AKOI poO3MILLYIOTh LEHTPaNbHY
niapparmy 3. KonneHcopHa ninsa 4 Biakupae 3o00paxenHs uiei aiagparmu
B MNOuWMHY ipicoBoi aiapparmu o6’ektura 6. OB’exkT 3HOMKH J
PO3MILLYIOTh MIXK KOHAEHCOPHOIO JiH3010 i 00’ekTHBOM (QoTOKamMepH.
Hiadparmy 06 ekTUBa 3aKpUBaIOTL TOTH, AOKH i1 Kpai cniBnagyTe 3 Kpas-
MW 300pa)keHHst ueHTpanbHol Aladparmu. [lpn Takux ymoBax npsme
CBITJIO Bil OCBITJIIOBAaYa He MnoTpanifse B 00’e€KTHB, a 300paxeHHs Oynye-
ThCS 3@ PaXyHOK BiAXMJIEHHX MPOMEHIB, PO3CIAHUX 4YaCTKaMH, LLO YTBO-
PHOIOTH CiAL

_@otorpayBaHns CHAIB PyK 332 METOAOM TEMHOTO [0S MOXHA
3ikicHMTH | Ha penpoayuikHii ycraHOBUi. Haiibinbw nowmpeni cxemu
OCBIT/ICHHS 3 KOHAeHCOpoM abo pednektopom. [ia 4ac ocBiTnenHs cniais
PyK Yepe3 KOH/ICHCOP, [uKepesio CBiT/JIa BCTAHOBIHOIOTH HANPOTH 00’ €KTHBA,
Ha J1inii Woro rosioBHol onTHuHoi oci (Man. 99). INepen mxepenom ceitna /
PO3MILLYIOTb ABOJIiH30BMIT KOHAEHCOP 2 Bia oTo3binbysaua 13 % 18 cm.
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Mau. 99. @ovorpadysanHa ciliB PYK 33 METOI0M TEMHOTO NOJIA HA penpoayuiiiniii yeranosui
| — mxepeno ceitia; 2 — kongencop; 3 — MCK i3 HOPHOTO narnepy; 4 — ekpaH-Macka;
5 — 06 exr 3tiomiu; 6 — oTokamepa

CepeauHy niH3u, 3BepHeHoi B Gik (oTOKamepH, 3aKpHBAIOTh AHCKOM 3
(niamerpom 8-10 cm) i3 yoproro nanepy. Ha HeBenukii BIACTaHI Bijl KOHs

JIEHCOPa BCTAHOBIIOKOTH HENPO30PHii €KpaH-MacKy 4 3 KpYriiuM OTBOPOM

TPOXH MEHLIOTO JiaMeTpy, HDK IMCK Ha jiiH3i KoHaeHcopa. OO’eKT 3HOM:

K1 5 PO3MILLYIOTH MK Mackoto Ta 06’ektiBoM oTokamepy 6 npubIU3HG

B TOMY MiCLIi, 1€ 3aKiH4y€eTbCs TIHBOBHH KOHYC BiJl IMCKA Ha KOHACHCOPK
V pasi ocBiT/IeHHs ClliAiB pyk 3a foromoroto pednextopa 2 (mai. 100) #ore

pO3MiliyIoTh No3a1y [pkepena cpitia /. Tlepes [KepesioM CBIT/Ia BCTAHOB:
A0I0TH Henpo3opuit auck 3 (niamerpom 8 — 10 cm), sikMi 3aKpuBae I0CTYE
NpSMUM TPOMEHAM B 06’ekTuB doTokamepn 6. ExpaH-macky 4 Ta o6’exi
3HOMKHM 5 BCTAHOBIIFOKOTH TaK, AK 1 MPH OCBITJIEHH] 3 KOHACHCOPOM.

CniayM pyK Ha Herpo30pHX MpeIMeTax, a TaKoXK Ha 3a0pyaAHeHOMY ¢ i
dororpadyrors y BigOuTomy ceiTni. Bussienns Ge3konipHuX ciiaie Ta 1X
dororpadpiuna dikcauis y BinbuTomy cBiTIi 6asyeThes Ha BMKOPHCTaHH]

piHoi BiGUBato4OT BlacTHBOCTI (GoHy Ta caify. JlnsHkH riafkol nosep

1 2 3 4 5 &

Mas. 100. @otorpadysanns cidiB pyK 3 BHKOpHCTaHHAM peduiextopa
1 — pedmextop: 2 — mxepeno ceiTia; 3 — HENPO3OPHIi IMCK; 4 — EKPaH-MaCKa;
5 — 06’ ekt 3iiomkn; 6 — (oToKkamepa

104

peaMeTa, Ha AKHX CITiJl BIACYTHIM, BIAOMBAIOTH CBITJIO 13€PKa/IbHO, & peyo-
puHa caigy — poscisiHo. Ilpu LbOMy MOXIMBI [1Ba BapiaHTH OCBITJICHHS.
SIKILO CBITNO, A3ePKA/bHO BiAOUBLIKCH Bijl MOBEPXHI MpeaMETY, MOTparuise
g 00’€KTHB, TO micAs NPOSBIEHHS OJEPIKYIOTb HEraTMBHE 300paXKeHHS
cnifly. 3 TAKOro HeraTuea 3a J0MOMOro0 3BHHaHHOIO MO3UTHUBHOIO NpoLecy
MOKHA ofiepxaTH (oroBinbuTok cnimy. Akiio B 06 exkTHB NoNaayTs TUILKH
pPOMEHi, PO3CifiHi 4aCTKaMH NOTOXHPOBOI PEHOBHHH, TO MiC/s MPOSABICHH
pa (horoliapi ofepKyIOTh MO3MTHBHE, ajle J3epKalibHe 33 MOJOXKEHHAM 30-
fpakeHHs cnify. B uboMy BUNAJKY /U18 YCYHEHHS OOEPHEHORO 300paskeHHA
3HOMKY MPOBOAATH 4epe3 jA3epKaso abo MpH3MY, BCTAHOBIICHI HA LUIAXY
npOMEHIB nepe/l 06’ €KTHBOM ab0 MATOBMM CKJIOM.

JIns ocBiT/IeHHs CifliB PyK Ha HENpPO30pHX 00’€KTaX BUKOPHCTOBY-
joTh ocBiTatoBaui OI-19 Ta iHli OAHOTUIHI Kepesia CBiTa.

@otorpadytodH Cliid pyK Ha Jy»xe OJIMCKYUHX METaleBHX NMOBEPXHIAX
ab0 Ha 00’€KTaX, MOKPUTHX MAaCTHIOM, BHKOPHCTOBYIOTb BEpPTHKAIbHE
oCBiTNIEHHS (HampapieHe Bid o0’exTHBa Ha 00’ekt). Take OCBITJEHHS
CTBOPIOIOTH KiIbLIEBUMH OCBIT/IIOBAYAMH, AKi 3aKpirIIOOTh Ha 00’ €KTHUBI
(orokamepH. Y KOMIIIEKT YCTAHOBKM Ylapyc BXOAWTb CMELialbHUI Kiflb-
ueBui oceiTnoBay. Takuii OCBIT/IIOBAaY 3aKPiNOKOThL HA KPOHIUTEHHI ne-
pen 06 extrBoM (Man. 101).

[Ipu ocBiTieHHI BIIOUTHM CBITJIOM CKISHUX MpPEAMETIB LMTiHAPHYHOT
Ta cpepuuHOi (hOpMH, B iX BHYTPILIHIA MOPOXKHUHI BHAcHigoK Garartopa-
30BOr0 BiOMTTA CBITIO PO3CIHOETbCA, IO 3MEHLIYE KOHTPAcT 300pakeH-
Ha. JUis YCyHEHHS BIUIMBY PO3CIIHOTO CBIiTVIa 3BOPOTHHMH OiK CKia peko-
meHayeTbes 3adapOyBaTv uyopHUM OapBHMKOM. Y muisimiky abo iHuy
€MKICTb MOXKHA TAaKOXK HAJMTH TEMHY piauHy (YopHWiIo, Ty Touo). [lo-
BEPXHIO MPEAMETA, 3BEPHEHY B OiK 00’€KTHBA, /T4 3MEHIIEHHS JOCTYMY
3aiBOrO CBITJIA y BHYTPILUIHIO MOPOKHHHY, NPHUKPHBAIOTh MAckKoio i3 4op-
HOro marepy, 3 OTBOPOM 3a PO3MipoM CliliB,
ki dhororpadyroTs.

Domoepaghyeanna crioie pyx 3a oonomo-
2010 ONAKOB020 OCBIMNEHHSL.

@otorpadyBaTH Cligu NanbUiB pyK Ha Ta-
KHMX MpeaMeTax, fK MjlacTMaca, 3aMiHHHK LLKi-
pH, XJIOPBiHIJIOBA 1IBKA BajKKO, TOMY, LIO CJli-
| Ax B GinbLIOCTI BUNAAKiB GyBaioTh BUAWMUMH
i TIIBKH TOAlI, KOJIM MPOMEHI CBIT/Ia BUXOAATD i3
| ueHTpy 006’extuBa. Take OCBiT/eHHS Ha3uBa-
I

IOTb OMAaKOBMM, | HOro MO)KHa OTPHMATH 3a JI0-
1 MOMOTOK CMeUiaIbHOrO MPHCTPOIO, AKHH BXO-
AWTb 10 KOMIUIEKTY ycTaHoBkM Ynapyc. Lle
METaleBUid UWIIHAD, B SKOMY nocepeaunHi
3aKpilieHa Mpo3opa CKASHA TIACTHHKA M
KyToM 45°, HanpoTH Hei 3HaXOOUTbCA OTBIp.
CiTno Bifi KpankoBoro abo poscisiHOro ke-
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Mas. 101. @otorpadysannn
c/1iniB pyK 3a 10NOMOT0I0
BEPTHKANBLHOTO OCBIT/IIOBAYA
ycraHoBkH Yaapye



pesia CKepPOBYIOTb Ha TUIACTHHY 3 TAKHM pO3p
XYHKOM, 1100 KYT, YTBOPEHHH My4YKOM CBIT.
Ta ONTHYHOK Biccio 00’€KTHBA, AOPIBHIOE
90°. IlpomeHi cBiT/ia, 4YacTKOBO MPOXO/s
yepe3 Mpo30py IUIACTHHY i BiAOMBAIOYHCH B
Hel, MajaKrTh MiJ NPIMHM KYTOM Ha 00’ eKT §
! BHKJIHKalOTh B OJHOMY BMMNAajKy CAHBO mNam
| 3  JSpHMX JiHIH, B IHIIOMY — NOBEPXHI NpeaMera
@: Bonu ckeposani HiOu 3 00’exTHBa (oToanap
i Ta (Man. 102). -
[To6iuHi mpoMeHi CBIT/Ia He MOBHMHHI NOTP
ST Ha 00’€KT, IHAKILE 3HAYHO 3HH3HMTH
KOHTpacT ciaifiB. Tomy kpailie npoBoaAKTH 3ii0
Ky B 3aTEMHEHOMY NPHUMILLEHHI, a riepes o
HeoOXI1JHO YCTAHOBHTH HEBHMCOKHH OOpTHK
YOpHOro mnanepy. SKIO ONakoOBOro OCBIT/IIOBaYa HeMae, HOro MOXH
3aMiHUTH MPO30POIO CKIISHKOK MUIACTHHOIO, 3aKPIlLIEHON Oyab-1KHM CII
cobom nig KyTom 45° Midk 06’€KTOM 3HOMKH Ta 00’ ekTHBOM (hoTOanapara.
Be3bapsHi ciin pyk — Lie ManOKOHTPAcTHI 06’ €KTH 3 TOHKOIO CTPYK=

Y

Typoto, Tomy (oTomartepianu ans ix dikcauii norpibHo Gpatu apidHO3EP:

Man. 102. ®ororpadysanun
cJ1iiB 3a 10NOMOT0K
ONAK0BOI0 OCBITIIOBAYA

HHUCTI, 3 BUCOKOIO PO3Pi3HIOOYOIO BIACTHBICTIO TA BUCOKMM KOe(illiEeHTOM

koHTpacty. B naboparopuux ymoBax 6e3dapsi caigu pyk dpororpadyrors
na mnisku ®T-20, 30, 41, 51. SAxuwo B npoueci GororpadyBanns ciniais
METOIO MiJCH/IEHHSI KOHTPACTY 300pa)keHHsI BUTOTOBJIAIOTE MPOMiXKHI
raTHBH — KOHTPATHIH, TO BUKOPHCTOBYIOTh HeceHcubinizosaHi ¢oro
tepianu. CTyniHb iX KOHTPACTY NiaOHpaloTh y 3aJIeKHOCTI Bifl AKOCTI
OpaXkeHHs Ha HEeraTHBi.

Domozpagpysanns 3abapenenux caidie. 3abapeneHi clliau pyk Ha He-
MpO30pUX Mpe/MeTax i3 JEPEBUHH, METANlY, TIACTMACH TA IHLIMX MaTepi-

anax (ororpadytoTs y BiaOuTOMy CBiTAi. KO Taki cnign 3abapeieHi Y

HOPHU#H KOJIP | 3HAXOAATHCS HA MpeaAMeTax 3 6iNoro nosepxHero, 1xX GoTo-

rpadyoTh 3a NpaBUIAMHU PENpoLyLiHHOT 3HOMKH.
Cninn pyk, 06pobrieni ceitnumu abo (GepomMarHiTHUMH NopoiukamMu Ta
NEpeKoNifoBaHi Ha TEMHY AAaKTHIOCKOMiuHy miiBKy, otorpadytors npH

PiBHOMIpDHOMY ABOCTOPOHHBEOMY ab0 OQHOCTOPOHHBLOMY GOKOBOMY OCBIT=

nenHi. [lepen 3HOMKOIO 3 MIIBKY BUIy4arOTh MOKPUBHY MITIBKY, Ka MOCas
6moe 300pakeHHs cify. OCKibki Cif Ha MUIIBLI PO3MILLYEThC /3¢
KaJIbHO, HOro MoxkHa (otorpadysatu GesnocepenHbo Ha ¢oronanip, nph

UbOMY OJIEPIKYIOTh MpPABMIILHE 33 MOJOXKEHHAM [O3UTUBHE 300parkeHHS

caigy (man. 103). |

3abapsieHi CNiaM pyK Ha LIOPCTKHUX MOBEPXHAX, HAMPUKIAJ, HA TKA
HMHAX i NoaiGHMX 06’€KTax, MOXKHA TakoXk coTOrpadyBaTH npH piBHO™
MIPHOMY ABOCTOPOHHBLOMY ocBiTieHHi. Kpaumi % pesynbrath onepytoTh
Mif Yac POTO3HOMKM TaKKX C1iliB 3 BEPTUKAIbHAM OCBITJCHHSM, HaNpaB:
JIEHHM Bia 00’ €KTHBA.
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SKIWO CNiAM 3HAXOAATHCA HAa JABOX MPOTH-
nexHux Ookax CKja Ta MEPEKPUBAIOTH OJWH
OJIHOrO, OIMH 3 HHX MEPeHOCATh Ha Caijo-
KOMilOBa/lbHY MiBKY, a Toi ¢ortorpadyioTs.
Be3 nepekonitoBanHa Ha naieky wi caigy ¢oro-
2 rpadyioth y BiAOMTOMY CBITJi MOYEProBO 3

pisHumu  QuibTpamu abo Ha pizHOMY QOHI.
I Cninu 3 oaHoro GoKy ckna 3abapBiioloTh M0-
| POLUKOM, HANMPUKJIaj, YePBOHOTO KOIbOpY i dho-
torpadytots Ha Oinomy ¢oHi Ha HeceHcubi-
ni3oBaHi (oTtomarepianu. Cnigy Ha NpPOTHJIEK-
Homy Gouii, 3a0apBiIOIOTh MOPOLUKOM iHLIOrO
Konbopy i doTorpadyoTh 3 YPBOHHM CBITIO-
dinsTpom, abo Ha uepBoHOMY (OHI — Ha naH-
XpOMaTHuHI MaTepiaiu.

Cninn MokHa 3a0apBHTH JIFOMIHECLIEHTHH-
MW MOpPOLUKAMM | MPOBECTH 3HOMKY OKpPEMO B
ynbTpadioneroBux npomensx. Koaun ciiam, ski nepekpuBaroTh OfHH 0Of-
HOI'O, HEMOJK/TMBO OOMMWIIOBATH MOPOLIKaMHU, 1X (oTorpadyroTs nouepro-
BO Y BiIBUTOMY CBITJI, 3 BEJIHKUM 3011bLICHHAM, NP MOBHICTIO BiAKPUTIH
niadparmi. Ha dorowapi 4iTko dikcyeTbes iviie OfuH caif, apyruii 6yne
3a MEJKaMU Pi3KO 300pakeHOro NnpocTopy.

domozpaghyeanns ob 'emuux cnioie wikipnux y3opie. Ha taknx Henpo-
30pMX MaTepianax, K CTeapHH, BiCK, MJIACTHJIiH, BEPLIKOBE Macio, BUCOX-
na BIKOHHA 3amaska, (ororpadyBaHHs CHiliB 34IHCHIOIOTE Yy BIAGMTHX
npomeHsix. OCKiNbKH JeTajl IWKIPHUX y30piB MaKOTh ClaboBMpaKeHHi
peabed, X 06’€MHI CiH OCBITIIOIOTH KOCOHANpPaB/JeHHM CBITIOM Mij
kyrom 10-20° go dororpadosanoi nosepxHi. [Ipu Takux ymosax y ciii
OCBIT/IIOIOTLCA BUCTYNalO4i YaCTHHW — 300paskeHHs 60po3eHOK, a 3arnnb-
JIeHi YaCTHHH — BiOOpaKeHHs ManiIpHUX NiHIA — 3a/IMILAIOTHCA 3aTEM-
HeHumH. BianosiaHo, naningpwi ninii Ha HeraTusi OyayTb CBITIWUMH, | 3
HbOTO BAAETLCS OJEPXKATH MO3UTHB, AKHH Mae HOPMalibHE CMiBBIAHOLIEH-
HSl TOHIB.

Hanpsm ocBitTneHHs nia yac 3HOMKH 00’ €MHUX CAiAiB WKIPHUX Y30piB
NOBMHEH OyTH MO MOMUTMBOCTI NEPNEHAMKYIAPHUM 10 OCHOBHOIO MOTOKY
naningpHux niHiid. Cniaun, B SkuX BioOpasHiuch AyroBi Ta NeT/bOBI y30-
pH, ororpadyioTs, SK NpaBuIO, NPU OAHIA ekcno3uuii. ko nposoau-
Thes 3HOMKa KPYrOBMX Y30piB, /Ui MPOPOOKH BCiX €NEMEHTIB MOTPiGHI
/1BI €KCTO3MLIT 3 PI3HUM HAMPAMKOM OCBIT/IEHHS.

O6’eMHI CNiaM pyK Ha CTeapuHi, /IS MiJCHIEHHA KOHTpAcTy 300pa-
KEHHSI PEKOMEHIYEThCs nepes 3iomkoto nopapOysatu akuM-HeOyab no-
poiukoM, Hanpuksiag rpaditosum. [lixkpecaumo, wo y pasi serkoro ao-
TOPKYBaHHS JaKTHIOCKOMIYHUM TIEH3/EM TijIbKH JI0 BUCTYNAIOUMX YACTHH
Ciy, 4acTKH GapBHUKA 3a/MLIATECS NHLIE HA HUX, KOJIM X HAHECTH MO-
POLIOK y BenMKill KiNIbKOCTI, TO HOrO OCHOBHA YaCTHHa ocafe B 3arnubiie-
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Man. 103. Dovorpadysanns
c1iaiB YK 3 TEeMHOI
MAKTHJIONIIBKH:
| — MAKTHIIOTUTIBKA 31 CJTI0M,
2 — OCBITJIEHHA



HUX wacTMHax caigy. Bia uporo sanexwuts CMiBBIAHOWIEHHS TOHIB §
Bino6paxkeHHi naninspHux Ninii Ta 6oposeHok Ha GoTosHimMKy caigy.

11106 ¢oTo3HIMKK 00’€MHHX CIIiAlIB IIKIPHHX Y30PiB Majld NpaBUIIbH|
CriBBIAHOLIEHHS TOHIB, MiA Yac 3HOMKH HEOOXinHO OpaTh [0 yBard Tak
pekomenauii: 1) SKIIO YacTMHKM 6apBHUKA OCINM B 3ar/IMONCHUX HacTH
HaX CAiaiB, AnA 3HOMKH C/iJ BHKOPHUCTOBYBATH HEraTHBHI doToma:
Tepianu, a ApyKyBaHHs Ha (OTONanip NPOBOAMTH 3BMYAHHHM CMOCOGOM
Ko YaCTHHKH GapBHMKa 3HAXOAATBCA TIIbKM Ha BMCTYMAIOYMX 4acTh:
HaX CHifiB, A/19 3HOMKH TaK0K BMKODHCTOBYIOTH HEraTHBHI MaTepiaiy
e MO3UTUBHUN BiIOMTOK OJEPKYIOTb 3 JIIariO3MTHBA, BHIOTOBICHONC
3 Heratusa. 11106 ycyHyTH a3epkasibHICTb y 300paXKeHHI Cilily, NO3HTHB
HUiM  BIigOHMTOK pOOGAATH NpoeuidiHUM cnocoOOM, BKIIABIUM /1ianosy
THB €MY/IbCIIHMM LIAPOM [0 eleKTpoiamny 30ibllyBaya, a He 10 HOrg
o6’exTHBa. -

OG6pofka 00’eMHHUX CNifiB HA cTeapuHi OapBHMKAMU 03BONSE 3MEH:
IUKTH BiAOAMCKH, 1O 3’ 4BASIOTbCA HA HOro noBepxHi. [locnabnexHio Bi)
OnucKIB MpU 3HOMLI JONOMArae TakoX BHKOPUCTaHHs Moispu3aliiHuX
dinbTpiB. !

OO0 eMHI ciiaM NaniispHUX y30piB Ha JIErKOTUIABKUX PEYOBMHAX, H
NpUKNaz, Ha BEPIIKOBOMY Macii ab0 MiacTuiiHi, npu 3fioMui norpiGH
BMCBIT/IFOBATH Yepe3 TemJIONOrJMHaKYKii GinbTp. BiH sease coboto ¢
HY MOCYIWHY 3 napajieibHUMH CTIHKaMH, Ky nepea 3MOMKOIO 3anoBH
I0Tb NPO30pOK0 BoA0K. OCBIT/NIOBaY BKIIOYAIOTH TiIbKM Mij Yac HacTPoO}
KW OCBiTNIeHHs Ta ekcnoHyBaHHi. llle kpaue Bci miaroroBui onepa
(ycTtaHoBKy 00’€KTa, HaCTPOWKY OCBIT/IIEHHS Ta HaBEeNEHHs HA YiTKICTh)
BMKOHYBAaTH MOMEpefHb0 3 aHAJIOriYHMMH 00’€KTaMW, BHIOTOBJIEHHUMH
€KCMEePUMEHTAIbHUM LLLIIXOM. \

Jlna nopieHaneHOro pocnimkeHHs Tpeba dotorpadyeatu chaig
36i1bleHHAM Y 3—4 pasu. JIns nopocKonivyHoro AocnimkeHHs — Big 15 2
20 pa3. HeratueHi MaTtepiany nosunHi OyTH ApiOHO3EPHUCTUMM, BUCOK
KOHTPacTHUMH | 3 BETMKMMH PO3pi3HAO4MMHU BiacTHBocTamMM (DT-20,
TOLLO). '

HacTynHum ertanom JaKkTHIOCKOMIYHOT €KCMEPTH3W € JOCHiKEH
CNoYaTKy 3arajlbHMX, a NoTiM ocobnuBuX o3Hak y chigax. Ha ocHo
BUBYEHHS (OPMM MOTOKIB NAMINAPHUX NiHIH Lie Pa3 YTOUHIOKOTh AaHi npe
Horo knacudikauiifH|Ui TN, BCTAHOBJIGHUH B X0 MonepeaHbLOro JOCTIE
JKEHHs. BCTaHOBJICHHA HAIEKHOCTI y30py A0 TOTO YHM iHLIOrO THIY €
MNEpIIAM eTanoM AOCHi/DKEHHs CYKyMHOCTI Horo 3aranbHux osHak. 110
Aanbiie BUBYEHHs ocobnuBoCTel OyA0BH NaningpHUX NiHiH, aki cTBOpP
10T BHYTPILIHIA MANIOHOK NabLEBOTO y30pYy Ta iX CroNy4YeHb, A03BO/SE
BHABMUTH | TaKi 3arajibHi O3HAKH, Ki BKa3yKOTh HA HOro HamexHicTh G
NeBHOro BHAY Ta pisHoBMAy. Hanpuknaa, y cniai nambus BigoOpasu
NETAbOBHI Y30p, Y SIKOrO OHI HDKKM NeTenb KopoTiui 3a iHwi. Ll cyTr
mMopgooriyHa ocoONUBICTb A03BOMSE BUAIUTH AaHWH Y30p i3 Macu neT:
NbOBHX | BIIHECTH J10 MEBHOIO THIY — MOJOBUHYATHX NETILOBHX Y30piB.
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[NanbueBi y30pH, fKi BiAHOCATHCS [0 TOro abo iHILOro BHY, B CBOKO
yepry BiIPI3HAIOTBCS OJWH BiA OAHOrO BXe Oinbll «APIOHUMMY) 0CODNH-
gocTaMu Oynosu. Lli ocobamBocTi € Takox 3aranLHUMM o3Hakamu. Ha oc-
HOBi X JOCIHI/DKEHHA Cepell y30piB Toro abo iHWOro THITY BHALIAIOTH
pi3HOBMAM y30piB uporo uay. Hanpuknan, B 3anexHocri sig Toro, ski
HIXKKH TIeTeNb Oy/tyTh KOPOTLIi, PO3PI3HSAIOTH B PI3HOBUAHOCT MOJIOBHH-
yaCTHX METILOBHX Y30piB. Y30pH OZHOrO i TOro * PI3HOBUY TaKOK He
0/IHAKOBI 32 Oyn0BOK X BHYTPILIHBOrO MamoOHKY. Tak, metnsoBi (Tum),
[1OMOBUHYATI (BUA) 3 NiBUMH YKOPOYEHHMH HDKKAMH [eTENb (pi3HOBHﬂ.)
y30pH MOXKYTb p03p13Hﬂ'mcsi MiX o000 KiNbKICTIO NeTenb, fAKi _yrBOpIO-
10T X BHYTPILUHIH MalOHOK, a00 KiNbKIiCTIO ManiispHUX NiHii, posTa-
(IOBAHMX MIXK XapaKTEPHUMH MYHKTAMH Y30pY, HANpUKIaJ, MiDK LEHTPOM
Ta HOTO JENbTOH.

[leBHi 3aranbHi O3HAKM MOHA BUSBMTH Iij 4ac AOCIIAAEHHA 30B-
HIIIHBOTO MATIOHKY y30pY. Jlo HuX BIAHOCATBCA: CTYMiHb KPYTH3HK BUrH-
HY nanmﬂpuux niHi#, AKI yTBOPIOKOTb BEPXHIiii NOTiK, (Gopma nanmapunx
NIHIH, 9Ki 3HAXOAATLCA B OCHOBI y30py, ocobnuBocTi Oy10BU AensT Ta iX
B3a€MOPO3MILLEHHSA B y30pi Ta iH. JlocniqykeHHs 3araibHUX O3HaK Majiblie-
BOrO Y30py, BijoOpaxkeHOro B cCjifll, CKJIAQaeThcs i3 TOCIIAOBHOIO
BUBUCHHA Takux ocobnuBoctedl Horo OynoBH, fiKi B CYKYMHOCTI iHAHW-
Bidyani3yloTb Lied y30p, ale OCTATOYHHH BHCHOBOK NpO HOro Heros-
TOPHICTb MOXKe OYyTH 3pobfeHHii Ha OCHOBI PETEeNbHOTO BUBYEHHS BCiX
iioro ocobIHBHX 03HaK.

Oco0MBHMM O3HAKaMH TAJbLEBOTO Y30pYy € HOro pi3HOMaHITHI Ta
yncenbHi XapakrepHi Aerani Oynosu. [Tepuia epyna — ue 0co0AUBOCTI, AKi
€ CKIIAIOBUMH €/IEMEHTaMH Y30pY, 110 YTBOPIOKOTHECA NiA yac koro ¢op-
MYBaHHS Ha LIKIPHOMY MOKPUBI B mpolieci YyTpoOHOro po3BUTKY 3apoaxa
moaudy. Jlo HUX BIAHOCATHCA: AeTali NanifiipHOro y30py, X CrnosyyeHHs,
ocobnuBoCTi Oy10BM UEHTPY, AENbTH Ta IHIIKMX AINSHOK Y30py. Jo opyeoi
epynu BIAHOCATHCS 0COOAMBOCTI y30PY, SIKi 3'ABUIKCS HA HBOMY B Pe3yiib-
TaTi 3MIH Bil PI3HOMAHITHHUX YLUIKOMDKEHb: HEBENMKI LIPaMH, BY3bKi
CKJIAIKU-3MOPILUKH.

Cepen nepiuoi rpynu 03HaK NajibLEBHX Y30piB AOMIHYIOYE MOJIOMKEH-
H 3aiMalOTh JleTalll NMarniigpHoro y3opy Ta iX crniony4eHHs. Haituacriue
3yCTPIYAIOTLCA TaKl AETAN! NATMNSPHOTO Y30pY: 3MuUmms Ta po32aiyicet-
KA, ocmpigyi, hpacmenmuy, noYamxu Ta 3aKiHYeHHR, 3YCMPIYHE NONONCECH-
HSL MY, euny Ta iH. 3aBAAKM UMM CHOJAYYeHHsM aertajsedl 6yaoBu namni-
NApHUX Y30piB iHAMBIAYANbHICTb JOCTIIKYBAHOTO Y30py cTae Binbiu no-
Ka3oBoio.

Hocnipkenns neraneit GynoBu ysopy Ta iX CronyueHHs, CnouaTky
CkepoBaHe Ha BWABNEHHA BCi€i iX cykymHocTi. 3 wi€l0 meTow aochin-
’KYBaHMI y30p BMBUAETHLCs Oe3nocepeanbo abo no 30inbleHomy (y 2 —
4 pasu) dororpadiuHoMy 3HIMKY Y Buﬁpamu €KCIIEPTOM MOCTIA0BHOCTI.
BuxinHowo Toukoto pocnimkenns moxe Oytv aenbrta, ueHtp abo iHwa
MinsHka ysopy. KoxkHa sHalijieHa ocobiivBa 03Haka, HAlpUKNaj AeTaib
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y3opy abo iX crnonyueHHs, Ha (oTorpadivHOMY 3HIMKY BiJ3HA4YA€They
(HaKOMIOETLCS) MPEnapyBaibHOK TONKOK a0 KONbOPOBMM  OJliBLIEM
[Ticns Toro, sik BCA CYKYNHICTh OCODJIMBHX O3HAK B y3opi OyAe BCTaHO
ieHa, MepexoisATb [0 AOCHiKEHHS OCOONMBOCTEH KOXHOI 0COO/IMB
03HaKH OKkpeMo. BuBuaerhcs ii 30BHILUHIA BUrIIsA, BM3HAYAETLCA MICLy
3HAXO/DKEHHS TIO BiIHOLIGHHIO [0 MOPs/ PO3TAlIOBaHMUX AeTajied na
JSPHOrO Y30py i XapakTepHux AUISHOK ysopy. Hanpuknan, nia
JOcnifKeHHs AeTaned Oy10B1 MalIOHKA, BUSBJIEHHX Y NETILOBOMY Y30p
y iX po3TallyBaHHi ekcrieprom Gysio 3acbuccosauo IO 10 UISAHKK MeT,
}16 pO3TalloBaHa ro/loBKa, MPHMUKAE KOPOTKa naninspa ninis. Yepes o
HY JIiHIIO Bifl HET 3HAXOAUTHCA naniispHa Kparka, a uepes ABi JIHIT Big
Hei, B HanpsMi Je/bTH, PO3TALLOBaHE 3AUTTS JliHil. r
CyTTeBe 3HaueHHs Mae JAeTalizauis OCOOAMBHX O3HaK, OCKITbKH
HaBiTh OJHOWMEHHI NeTali ManiAspHUX Y30piB BiJIPi3HAIOTLCS OJ1HA Bin
O/IHOT. |
OCOB/MBUMM 03HAKAMM NAbLEBOTO y30py MOXyTb OyTH i eneMeHTH
Gynosu ioro uentpy Ta nenbTH. Hanpuknan, y ueHTpi y3opy Hepiake
CMOCTEPIratoThes PISHOMAHITHOT (HOPMH, BITHOCHO KOPOTKI BiJOKpEMJICHE
naningpHi ninii. Ixus gopma, B3aeMHe posTaillyBaHHs, MOJIOKEHHS 1LOAO
BEPLUMHK ab0 OCHOBH BHYTPILIHBOI IyrH, NeTli abo NOYaTKOBOrO 3aBHUTKA
JOCTII/KYBAHOIO Y30pY, Ayxe XapakTepHe. Bcei ui 0cobauBocTi, B34t pas
30M, CKJIJIal0Th LIHHY CYKYMHICTb ileHTu]ikauiiHuX o3Hak. AHanoriy e
3Ha4YeHHS MaloTb 0cO0IMBOCTI OYA0BH IENbTH (JENBLT) Y30PY.
Jipyra rpyna ocob6aHMBHUX O3HAK, Y BUPILIEHHI WTaHHA NPO OTOTOXK-.
HEHHS JIFOIMHU 3 i1 NaniispHUMK Y30paMH, MOXKe MaTH MojBiAHe 3Ha:
4eHHs. Y BMMA/Ky, KO/ TaKi 3MiHH y30py (Hanpukiaz, mosisa wpamy)
BHHMKJIM J10 YTBOPEHHS CIIILY 1 JOCUTh CTIMKI, TO BOHM PasoM 3 JeTajisis
mu Oy[0BH ManiisipHOro y3opy, MiICKIIOIOTE IHAUBIAYalbHICTE Oy10BH
y30py Ta MONEriylOTh iAeHTU(IKALIIO. AHANOriYHE 3HAYEHHS MOXKYTh
MaTH | KOpPOTKOYACHI 3MiHM y30py (Hanpukiaz, nossa HOBMX BY3bKH
CKJIaJ0K — 3MOPLIOK), fKLIO BOHW 30€periucs B HbOMY [0 MOMEH
oJlep>kaHHs eKCriepuMeHTalbHUX BIAOUTKIB. SIKILO K Taki 3MiHU HacTy=
MWK Micas TOro, Ak caia 6ys 3andlIEHHH HAa MICLI NPUIOAH, YH B CHITY
CBOTrO KOPOTKOYACHOTO XapakTepy BOHHM Oifiblie He cnocTepiraloThes B
Y30pi, TO Ui 3MiHW MOXYTb YCKIaAHUTH BUPILUCHHS MWTaHHS Npo TOS
TOXKHICTb 0COOU. g
JIoCAiDKEHHSM 3MIH Y30pY, BUKJIMKAHUX TPABMATHYHUMH YLIKO/IKEHS
HAMH LUKIPHOTO NMOKPUBY, BCTAHOB/IOETLCA: MICLIE3HAXO/XKEHHS LLIPaMiB B
y30pi, ix Bua (BucTynatoui abo 3araubnexi kpai), popma (npamoniniiiniy
OBajIbHI TOLO), PO3MIpM Ta 3MiHM, BHECEHI HMUM Yy Ppo3TallyBaHHA
I'la]'I!J'[ﬂpHHX niHid. BusueHHs BY3bKMX CK/I3/JI0K-3MOPUIOK, AKI BUHUKJIH
BHACJ1iIOK NPUPOAHMX 3MiH LIKIPHOrO MOKPHUBY, 6a3yeThcs HAa BCTAHOB:
JeHHI iX KUJIbKOCTi, MOJIOXKEHHS MO BIAHOLWIEHHIO [0 HArpsMy [OTOKIB
naniapHUX JiHii, SKi BOHH NEePEeTHHAIOTS; iX JOBXKHHH Ta iHUMX 0COOIHNS
BOCTEH. i
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HoenifkeHns KoMniekCy ineHTHikauifiHux o3Hak nansuesoro abo
6y/Ab=KOr0 IHLIOTO WKIPHOro Y30py, BiA0OpaXeHOro B Cifli, MPOBOAMT-
¢cs Y MEBHIH MOCNiZOBHOCTI, AKa crno4aTKy nepeadayae aHani3 3arajibHUX,
a MOTIM 0cO0AMBHUX 03HaK. OHOYACHO Cepel HUX BMALIAIOTH HAO LTI
xapaKTEPHi, CYTTEBI O3HAKH, CYKYMHICTb SKHX /1a€ EKCTIEPTy MOMUIMBICTD
3p00MTH OBIPYHTOBaHUH BMCHOBOK MPO HEMOBTOPHICTH J0C/I/KYBAHOIO
y30py. 3 UbOTO i CKNAJa€TbCs NPUHUMIIOBA CXEMA JIOFIYHOrO aHanisy i
CHHTE3y K METOAIB MI3HAHHA Y AOCHIMKEHHI iAeHTH]IKaLliHHUX O3HaK
LWKIPHOrO Y30py.

Ao Ha AOCHIUKeHHs Npea’aB/eHI JHILE CiJM, BHAYUYeHi Mia Yac
orasay Micus noaii, 6e3 BinbuTkis-3paskis 3aniao3penux abo norepninux,
TOAI MOPIBHSIbHE AOCTIIKEHHS HE MPOBOAMTLCA. Y TaKMX BHMAAKax no
MOJJIMBOCTI BCTAHOB/IIOETCS MEXaHI3M ClliI0yTBOpEHHs, BiaoOpakeHi
JUISHKM LWKIPHOT NOBEPXHI | MPUAATHICTE CAIAIB ANs 18eHTH]IKALLT.

JleTanbHe NOCHIAKEHHA 3aKIHYYETHCS BMBYEHHSM B3a€MHOIO pO3Ta-
LIYBAHHA CIAIB Ta BUPILUCHHAM NMUTAHHSA, AKMMHU NATBLAMH | SKOKO py-
KOO BOHM 3anuuieHi. Cniau nopiBHIOWTE MK co00I0 aas TOro, wwob
BCTAHOBHUTH, UM BIIHOCATHLCA BOHM [0 OJHI€T i Tiel K AINAHKH pyku abo
Horu. Lle f1ae MOXUIMBICTD HAMITHTH NMOAANBLIKA NOPAAOK NOPIBHATBLHOIO
[OCHIMKEeHHS.

lTopigHs.ione docnioxrcenns y KpHMlHaﬂICTH‘-iHHX !,[leHTHd)lKaLl,lHHIdX
eKCTIepPTH3aX — U METOA i cTadis AociikeHHs iX 06’ekris. Sk meron,
NOpPiBHANBHE JOC/IKEHHS 3aCTOCOBYEThCA Ha BCIX CTaaisX KpuUMiHa-
NCTUUHHX ifeHTUdiKaluiiHuX ekcneprus. Tak, Hampuknaz, 3a 10NOMO-
rOK LbOr0 METOJly Ha MPUKIHUEBOMY eTami JochilxeHHs 006 eKTIB nak-
TUJIOCKOMIYHOT EKCNEPTH3N BUPILYETLCS MUTAHHA NP0 MOAIOHICTD,
MOpdOIOriYHy OJHOPIAHICTL Y30pYy, SKHH CHOCTEpIracThes B Chifi, |
y30py, BiJ00paK€HOro B OAHOMY i3 €KCHNEPHMEHTANbHHUX BiNOHTKiB-
3pas3KiB.

VY cranii nopiBHAALHOTO JoOCifXeHHs 00’€KTiB NaKTHAOCKOMiYHOT
EKCMEPTH3H, 32 AOMOMOr0I0 LbOr0 METOAY, €KCMEPTOM BCTAHOBITIOETLCS
(haxkTrune 0OrpyHTYBaHHS BUCHOBKY MpO HasBHICTb abo BiacyTHicTb TO-
TOXHOCTI 11eHTH(IKOBaHOrO 00 ekTy. Takum akTHYHUM 00rpyHTyBaH-
HAM BMCHOBKY €KCMEpTa MpO TOTOXHICTh € PEe3Y.bTaTH MOPIBHAHHA
paHille BCTaHOBJIEHOT Ta JOCHIMKEHOT iHAMBIAYaNbHOI CYKYNHOCTI
ineHTUdiKaLiHUX 03HAK KOYKHOIO 06 €KTY EKCMIEPTH3H OKPEMO.

[MopiBHaHHs cnifie, BUAy4eHWX Ha Miclli npuroam, 3 BiaGuTKamu
NajibUiB Ta AONIOHb Kpallle NpOBOAUTH 32 torosHiMKkamu. Ane KO s
NOPIBHAHHA NpeA’sBeHI BiAOUTKM NanbliB Jekinbkox ocib, crnoyarky
hororpadytoTb Tillbki CiAM, a BINOUTKU-3pa3KK AOCHIKYIOTHCS 3a 10~
noMoroto Jiynmu. Y UbOMY BMNAAKY €KCMEPT BUrOTOBAsE (POTO3HIMKH
Cl1i7iB, BPAXOBYIOUH CTeMiHb 30UIbIUCHHS NYNH, KA HUM BHKOPHCTOBY -
Thest (HaMOINbLL 3pyyHa HoTHpHKpaTHa). CroYaTKy NOPIBHIOKOTHCS CIlIAN
Ta y30pH, AKI CXOXKi 33 THIIOM, PIBHOBHAHOCTAMH Y30pY, OYI0BOIO LEHT-
PaNLHOT HaCTHHH, JENIbTH.
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Y cknaaHuxX BMMaAKax A0BOAMTLCA (ortorpadysartv i BiAOUTKHM
3pa3sku, TOMY IO Y npoueci nopiBHAHHA (POTO3HIMKHK JOLIJILHO Moriepes
HbO PO3MITUTH, /I HOrO BUKOPHCTOBYIOTh KOJNLOPOBHH CKIOrpadivuHu|
ofiBeLb (HUM JIErKO HAHOCUTH Ha MAHLEBY MOBEPXHIO KparkH abo wTpy
XH, AKi y pa3i noTpebn BHTHPAIOTb CYXHM BaTHHM TaMmrnoHom abo ram
4ipKoI0). i

3anexHo Big TOro, 1o sAeage coborw ciia, BU3ZHAYAETLCA | nopsao)
]'IOp!BHS!ﬂbI—IOFO aocikeHss. HalOinblu NpuHAHATHUM AN NOPIBHSIE
HOTO aHalli3y € BUNAaJoK, KO B C/1ijli Bi1oGpasuiack UEHTpaibHa YacTh
Ha NanijigpHOro y3opy. SKuio ued y30p nporisiacrbes AOCHTh YiTKO,

pen BiAOWTKIB ManbLiB BiAOMPAOTH Ti, B AKMX NArniispHi JIiHIT CTBOPIOOTE

aHanoriyHi y3opH.

Slkuio y BinbuTKax-3paskax BIACYTHi naniispHi y3op, OJIHOTHITHI |3

THMH, SKi € B CITiAl, NOJANbLIE MOPIBHAHHS He MPOBOAHTLCA. Y uboMy BH
MajKy eKkcrepr pobHTH BUCHOBOK, 1O CJIiJi 3a/MUIEHHH HE 3amilo3peHOk
0co60i0 (ocobamu), a IHIWOK. 32 HASBHOCTI y BIAOUTKAX MaibliiB OHOTH

MHUX Y30piB EKCHEPT MPOBOJUTL JIETaJIbHE MOPIBHANBHE AOCHiIKEeHHS,

Jlns uboro Oynb-AKi OBI — Tpu aetani (K mpaBwio, Haibinbll xapa
TepHi), NpuiiMaloTh 3a BUXiAHI. Baxano, wob ue Oynu nerani, siki pink
3YCTPIMAlOTLCS, PO3TALIOBaHI B LEHTPI y30py, B AIAHLI AenbTH ab
iHLIOMY, Jierko opieHToBHOMY Micui. 36ir uMX neTaneii nae niacTasy
ﬂOplBHHﬂbHDFO ﬂOCﬂlﬂ}KeHHﬂ

Mani excriept Biawykye Apyry Aetanb ysopy B ciiai (a6o 3pasky)H

nepesipsie, YM € aHanoriyHa aetanb y spasky (abo cnipi). Baxnuso

TUIBKM BM3HAYMTH HAgBHICTb HOBOT aertani B 0box yaopax ane W npo-

auamzyaa’m SK BOHa p03M|LueHa HanpuKnaa, CKilbKK NiHid BigoKpeM:
moe 1 BijJ iHWOT eTasi. '
BigcyTHicTs y BigOuTKax- -3paskax osHak, MOMIYEHUX Y CJliji, BHKTIO
yae HeoOXiZIHICTb NMOAANBLIOrO aHanizy | eKCnepT 3a3Havyae, WO CJlijl Ha
NexuThb He Tii 0cobi, 110 ﬂepeBipHE‘TbCﬂ
36ir o3Hauae, 10 Y Clifi,

OAHOT,

Skuio cniny 3anuuieHi ogHiero 0cobow, 36iraloThes 3BUYaiiHO B

AeTani, Xo4ya ue He O03HAYAE, L0 MOPIBHIOBAHI Y30pH MOXKHA HaKIACTd
OJIMH Ha ApYru# 1 CyMICTUTH. BIAMIHHOCTI B MEXaHI3Mi Cli0yTBOpEHHS

MaibKe 3aBXIHM NPU3BOJATH 10 AEAKHUX, XOU | HE3HAYHUX, BiAMiHHOCTEH

y BinoOpaxenni o3uak. Hasite Ha $oTO3HIMKAX, BUrOTOBIEHHX 3 O
KOBMM 30iNblIEHHAM, [esKi aertani MoxyTh Gyt pO3MiLIeHi TPO

Onuskye o7HAa N0 OAHOI, iHWI — fani, TPeTi — Ha OJHAKOBIH BincTaHK
Kpim Toro, B mpoiieci cnifoyTBOpeHHs MOXIMBI i aeski aedopmatiil
OKpemuXx Aetalieii; 0co6IUBO Lie CTOCYETHCS CNi/liB, BUIIYUEHHX HA MiCLE

NPUroau.
Tomy, KoM B NAKTHIOCKOIMNIYHIA eKclepTH3i BKa3yiloTh npo 300K

HICTE clily 3 BiAOMTKOM, lie He 03HAyae, IO CNifl € TOYHOK KOMiEK

112

i y BIANOBiAHOMY HOMY BiAGHTKY-3pasKy €
onHi W Ti % aerani Oya0BH y30py, OAHAKOBO PO3MIillleHi OAHA BiAHOCHO

piA0MTKY. MaeTbes Ha yBasi, WO 4acTMHA O3HaK (K npasuio, Oinbia) €

K Y cainy, Tak iy BiAOWTKy nanbus abo AOJIOHI, a feski BIAMIHHOCTI B

0KPEMHX 03HAKaX MOSACHIOTLCA PO30IKHICTIO B MeXaHi3Mi CNia0yTBO-
eHHA.

[TopiBHsAIBHE AOCTIKEHHS YCKJIAJHIOETLCS, KOJIM 3a CJiIOM, 3Haii-
AeHMM Ha Micui Mojii, He BAanoca BU3HAYMTH JAINAHKY nmansus abo no-
710H1, AKMMH BiH 3ajiMuieHHid. [HOAI He BJlAeThCA BH3HAYMTH, 3a/THLLIEHHI
cnin nansiem abo fonoHero. Y TakuWX BUNaJKax eKCnepT, BU3HAYMBLIM
gk BUXIAHI Oyab-Ki IBI — TpU AeTani B Chifli, MOCAIAOBHO BiALIYKY€E Ta-
Ke JK CrIONY4EeHHs AeTaiel y BiabuTKax BCiX manbuiB Ta 060X J0/NOHbL

pyK. Taki Binburku-3pazku noBuHHI OYTH 0COOAMBO AKICHHMH, 6O He-
yiTKa JAingHKa y BiAOWTKaX Moxe OyTH MpomnyLleHoK B npoueci nopis-
HSHHSL.

Y cnigax SK BMXiJHI BUKOPMCTOBYIOTb HaWbiabll 4iTKi AeTani, npu-
soMy OGakaHO Taki, sIKi PIAKO 3yCTpivaKOThCA: rauku, oOpuBKHM NiHiMH,
ocTpiBUI Ta AesKi iHLUI O3HAKH, SKi YCMILUHO MOXKYTh 6ym BMKOpPHUCTaHi
A/Si MOLYKY NOTPiGHOTO BUIGHTKY HaBiTh y pa3i HeBenukoro obesary ma-
Tepiaity, skui BinoGpakaerbes B Ciifi.

Skwo B cniai i BigGuTKy 3HalAEHO CRONYYEHHS PO3LIYKYBAHHX ae-
Tajlel, mopjanblie MOPIBHSAHHS TMPOBOAMTHLCA TaK, AK Oy/0 3a3Ha4yeHO
uLle.

Beaunky ponb y npoueci NOpIiBHANLHOTO AOC/IIKEHHS BiAIrpaOTh
03HAKH, SIKi HE BIJHOCATBCS /10 NANiIsAPHUX Y30PiB, alle TaKOXK XapaKTepH-
3YHOTh ocobanBoCTi OyaoBH Lukipu: Oini JiiHii, SKi CTBOPIOIOTHCS cKkal-
KaMM Ta 3MOPIUKaMH LIKipH, 8 TAKOX IHILI Gini aingHku Y BUTSI JTiHIH,
opaniB, Kosa (cTBopeHi pyOusmu, nopizamu wWKipy, 6opoaaBkamu To-
o).

Slkuio Taki 10IaTKOBI 03HAKH BiOOpa3sHIKCh Y Cllifli, TO K CBOEPiAHY
NPHKMETY, AKa MOJIEry€E NOWYK NOTPIGHOro BiAOWTKa y 3pa3kax, iX BH-
KOPUCTOBYKOTb - y Mepluy 4epry. 3HaHIUOBLUM aHANOTiuHy O3HaKy Y
BINOMTKY, Mojanbliie NOPIBHAHHA €KCMepT NPOBOAUTL 3a Aetansamu Oyao-
BH [1ANIISPHOTO y30pYy.

Haii0inbw cTilikumu 3 uMX o3Hak € Gini niHii, yTBopeHi ckiaakamu
wkipn. bini x niuii, yreopei 3MOPLIKAMH, 0c0BHBO APIGHUMH, MeHL
C'nmu I 3 4aCOM MOXKYTb 3MIHUTHCS, 200 H 30BCIM 3HUKHYTH. [HKONM BOHM
PABNAIOTBCS HA LIKIPI HA KOPOTKMH 4ac y pe3y/nbTaTi AesKMX pobiT, Ha-
Npukian, npaHHa Ginusuu. Tomy ans excnepTHOro BMCHOBKY Binoﬁpa-
KEHHS APIOHMX 3MOPLUOK MOYXE BUKOPHUCTOBYBATUCS Ti/IbKH 32 HAafABHOCTI
iX fiK y cipax, TaK i y BinbuTKax-3pasKax.

Lle Ginbi Hecriiiki Oini AINSHKY, y’rBopem y BiaGuTKax pybusmu,
nopisamu, Gopoaaskamu TOWO. YCi 38°43aHi 3 HAMM 3MiHM LIKIPH MO-
KYTb BUHUKATH MiC/s YTBOPEHHA cniy. JIpiGHi K ylIKOKEHHS WKIpH 3
TIMHOM Yacy CTaloTh MEHLl BUpakeHUMH, abo 3HMKaOTh 30BCiM. lle
Tako)k MOBMHEH BpaxOBYBATH EKCHEPT Y MpoLEci MNOpiBHAJILHOIO
ocnimKeHHs.
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BoHM 3HA4YHO TOHILI,
JKAIOTLCA Y BUMTIAAL YOPHUX JTiHI.

naniJispHUX y30piB 30iracrbcs, ajne B CJili BUAMMI TOHKI JIiHil, Ki BiAC

y BigOGuTKax-3paskax, a6o Hasnmakv. OCKUIbKM TOHKI JIiHIT TakoX € na
JNAPHUMH, BOHH BIIPI3HAIOTHCA MOCTIHICTIO. BiacyTHicTs ke iX y TOMY a
IHLUIOMY CJ1i/li 3BUYAIHHO MOACHIOETHCA MEHLLIOK IHTEHCHBHICTIO HATUCKAH
B MOMEHT yTBOpeHHs ciimy. Tomy, 1106 yHUKHYTH BiIMIHHOCTEH B NOpig:
HIOBaHMX Yy30pax (OCKijbky MOBa e npo ix 36ir), HeoOxiaHo BUTpeOyBaTH
NIOAATKOBI 3pa3Ky BiAOMTKIB nansuis abo 1010HE 0cO0M, fka nepeBipaeTLes,
BHKOHaHI 3 Pi3HMM CTYNEHEM HATHCKYBaHHS.

piako OyBaioTh MOB’s3aHi 3 OCOOAMBOCTAMH MEXaHi3My ClliJOyTBOPEH
KO/IW ManiispHuil y3op BigoOpaxkaeTscs y cnoTBopeHoMmy abo, Sk Npui
TO rOBOPHTH, AepopmoBaHoMy Burisai. [loscHioeTbes Le Tak.

30BHILUIHBOIO — €MiJEPMICy, BlaCHe WIKIPH — AEPMH Ta MiAWKIPHOT K
KOBHHH AKA CK/Ianae HaWrnuOWMiA wap WKIpH, Mil AKAM PO3MilleH
M’ SI3U. )l{uposuu MpOLIAPOK CH/ILHO PO3BHHYTHH Ha MOJYIIEYKAX HIrThO:
BHX hananr nanbuis. Tomy wKipa BUILHO 3MILLYETHCS M0 BiAHOWIEHHIO A0
M’a3iB. BHacninok enactmyHOCTI LWIKIPH, OKpemi i1 NiNSHKM B MOMEHT
YTBOPEHHS CIlily MOXKYTb 3MilllyBATHCS, CTUCKATHCS 260 PO3TAryBaTHCH, |
Y30pH NaniigspHUX J1iHi#, sKi CTAHOBATH COGOKO MiABULIEHHS 30BHILLIHBOS
ro wapy Likipu — enigepmicy, 6yayTb Binobpaxatucs B ciifax y crnoTso:
pPEHOMY BHFISAI.

HaTUCKAHHS Maiblid HA NPeAMET; MOJOMKEHHS Masblisi BiAHOCHO MOBEPXHI
CAiAOCTIPHIAMAIOYOro 06’ €KTa; 3MilLEHHS NOAYLIEYKH NaNbL HA NpeaMeT
B _MOMEHT YTBOPEHHs CIlijly; XapakTepy MOBEPXHi C/liA0CNpPHAMAOHOre:
00’€KTa; elaCTHYHOCTI LKIPH, fKa Y Pi3HHX 0Cib Moxe OyTH pisHOIO.

NIOBOK METE/1b Ta BEPLUMH LIATPOBUX AYT y METILOBHUX, AYTOBUX Ta CKIajs
HUX KPYTOBHX y30pax; 3MiHa (OpMM OBajliB Ta Kpyris y MnpocTux &
PI3HOPIAHMX CKNaJAHMX KPYrOBHX y30pax; 3meHlueHHs abo 36iibuieHHS
NPOMDKKIB MK ManiIApHUMM JIHIAMM; y CEpelHiH YacTHHI KOHTaKT
MoBepxHi y30py wHpuHa 60pPO3EHOK, K NPaBHJIO, 3MEHLIYETLCS; B iH
MiCLAX, B 3a/1€XKHOCTI BiJi HAMPAMKY PYXY Ta CHJIM TepTs, BOHA MOXe K
361nbmyBaTucsl TaK i 3MEHLIYBATHCA MO BiHOLIEHHIO 10 WHPHHK 6OPO:
3€HOK Y 3BMUYAHHUX chijax; 3MeHIIeHHs a0 36iiblleHHs KyTiB CTyneHs
3IrHYTOCTi JiHiH Ha OKpPEeMHUX AUISHKAX y30py i AedKe 3MilleHHs iX y nios
LIHHI
CITII0Y TBOPIOKOYOT ANSHKH LWIKIPH; 3TUTTS KiHUIB J1iHiH, 06pHBKiB Ta KP
NOK 3 pO3TallOBaHUMH NOPAA NANUIAPHUMH JTHIAMM B HANPAMI, npoTuie
XKHOMY Hanpsmy KoB3aHHs (00epTaHHs) NaniasgpHOro ysopy. ¥ 3B’a3KYy @
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Y crinax MoxyTb 6yTi BigoGpakeHi Tak 3BaHi TOHKI ManiispHi NiHig
HDK iHWI NanmiaspHi 7diHil, ane TakoX BinoOpz

ByBaloTh BuMagku, komu OinbluicTh Jerained OyHOBHM MOPIBHIOBAHM)

Cepi#io3Hi YCKIaJAHEHHS B €KCMEPTH3i CIiiB ManiiipHUX Y30piB He:

Sk 6}’JIO CKazaHo pamme mmpa .TII'OH,HHH CK.J'[EU.I&E‘.TE:CQ 3 prOX l-‘.'..

Crynine aedopmauii y30pis y ciigax 3al1exuTh Bif: CUIMU T4 HANpPS

V cninax 6yBaoTh Taki CIOTBOPEHHS: 3MiHA PO3MillleHHs | opMu

MajIlOHKa B HAmNpsMi, MPOTHIEKHOMY KOB3aHHIO (06GepraHH

1(MM CTBOPIOIOTHCH XHOHI O3HAKH — 3JIMTTS Ta PO3ray’)KEeHHs, rauku; 3MeH-
LeHHS abo 30inblUEHHA KYTIB CXOMKEHHS JIiHIH i uiame’rpia OCTpiBLliB
3MiHa B32€EMHOIO pO3MillleHHs aeTaied OyAOBM y30piB i pPO3MilLEHHA iX
BiIHOCHO LIEHTPY y30PpY i AENbTH.

V 3ai1eXHOCTI Bifl CHIM HATUCKAHHS TAKOX CMOCTEPIraloThes 3MiHH
g 03Hakax cnixie. [lpw omepxkaHHi eKCrepUMEHTANbHUX BiIOUTKIB
naibUiB PYK CHJIA, 3 AKOK Najielb NPUTHCKAETLCS A0 Manepy, CTaHOBHTh
6nu3bko 0,5 kr Ha kB. CM. SIKIWO B yMOBaX BiATBOPEHHS CIIAY MaiOTh
Miclle 3Ha4Hi BiIXMIEHHS CM/IM HATHCKYBAaHHS Bil YKa3aHUX BeJIWYMH,
BiAMIYAIOTLCA TaKi CMOTBOPEHHS MO BIJHOIIEHHIO N0 «HOPMAIbHUX)
BiAOUTKIB: 36i/bIIEHHS LUHPHHK NANiAAPHUX JiHIH Bil CHIBLHOTO HATHC-
KAHHSA | SMEHLLIEHHS — Bil cNabKOro; 3MEHIIEHHS WHPHHH GOpO3eHOK BiA
CHJIBHOTO HaTHCKaHHA Ta 30iiblUeHHS — Big CnabKoOro; 3/JMTTS KiHLIB
niHIHA Bil CHIBHOrO HATHCKAHHA 3 MOPAJA PO3TALIOBAHUMH JIHIAMH; PO3-
XOMKEHHA 3AMTTA JIiHIH, MICTKIB Ta raukie nig yac cnabkoro HaTUCKAHHS,
3MiHA pO3TalllyBaHHS KiHLEBUX TOYOK JiHiil Bif clabKOro HATHCKaHHS;
JMEHLUEHHS JlaMeTpa OCTPIBUIB Bil CHILHOIO HaTUCKaHHA | 30iabLIeH-
H9 — Bia cnabKoro; yTBOPEHHA Mifl Yac CHIILHOrO HATHCKAHHA XHOHMX
raukiB (i3 oOpuBkiB niHii), micTkiB (i3 raukis) i Bun (i3 3aKiHYeHb
NiHii); YTBOpeHHS XUMOHUX 3aKkiHueHb (MOYAaTKIB) JiHIHA 13 3UTTA JiHIN;
0OpUBKIB JiHIH i3 raykiB i XMOHMX raykKiB i3 MIiCTKiB BiJ ci1abKkoro HaTH-
CKaHHA.

[Tin yac yTBOpeHHs CAiAiB Ha peOPUCTHX NOBEPXHAX B OKPEMHX BH-
najKax TaKoX CMOCTEPIraloThes JAeAKi CNOTBOPEHHs Y30piB, a came:
301/bLIEHHS BIJACTaHI MK JIHIAMH (LUMPUHU GOPO3EHOK), PO3TAILIOBAHUMH
B MOMEHT KOHTaKTy mapanenbHo pedpy; HaONWKeHHs NiHid, fKi WayTs y
HaNpAMKY, MonepevyHoMYy BepliMHi pedpa, | 30inblueHHs iX LUMPUHU B
MiCLIl KOHTaKTY 3 BepLUHHOIO pedpa.

Ha kpyrnux nopepxHsx (naTpoHax, riib3ax, npodipkax i T. iH.) no-
NiOHI CIOTBOPEHHS CMOCTEPIraloThes y BUMAAKaX, KoM AiaMeTp LUKAiHA-
PHUYHOT YACTHHU MEHLIMH, HK | cM.

~ Cnin MaTy Ha yBasi, WO y BCIX BUNAAKaX KibKiCTb NanifspHUX NiHifi
MDK 1€TaAMHK Y30pY 3aIMLIAETHCA HE3MIHHOO.

V 3B’43KY 3 UMM, NPOBOASYH MOPIBHAJILHE HOCHIMKEHHS, EKCIIEPT He
NOBHHEH BHMKIIOHATH TOW abo iHIIKHA BIAOMTOK-3pazok 6e3 ypaxyBaHHS
MOdKIMBOT Aedopmaltii maninspHoro y3opy B caigax. Skuwo taka aepop-
MaLlis MOX/IHBA, HEOGXiAHO MPOBECTH PETENbHE NOPIBHAHHA 32 BCiMa Je-
Tansmu Gy0BH NaniaspHoro ysopy. ¥ pasi 36iry ofHux osHak i BiaMiH-
HOCTeH 3 IHLUMMH HeOOXiAHO BHPILIKTH, YW He Moruia Ta abo iHwa aeTasb
Oynosu nmaninsgpHoro y3opy BifoOpa3uTHCA B CHidi B CMOTBOPSHOMY BH-
raani; yd Oyne AaHa o3Haka 30iraTucs 3 aHaNOTNIYHOIO O3HAKOK Y Bijl-
OuTkax-3paskax, AKWO ii MPeACTaBUTH, HANPUKAAA, HE y BUIJIAAI OCTpiB-
1, a y BUrN1aAi 0OpuBKa JiHii, rauxa.

IHoAi nesiki yckiajHeHHs MOXeE BUK/IMKATH 3[BOEHHs CiiAiB — ABa
CiaM pO3MILLEHI MOPAA TaK, IO CTBOPIOETHCA BHAMMICTb OAHOFO CHIAY.
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ﬂopmnsuus TaKHX C.FIUJ.IB MOXKE ﬂpH3B€CTH [0 MOMMJIKOBOINO BHCHOBKYy

npo Bl,ﬂ,MIHHICTb HaBiTb y THNI y30piﬁ

TpanasioTbes BUNAAKH, KOMM BHABEHI HA MicLll MOAii cian Lumpu

y30piB HE MalOTh JOCTaTHLOI CYKYMHOCTI iAEHTU(iKaUiHHHX O3HAK 2
BCTaHOBJIEHHS OCOOH. Y Takomy pasi MOX/HBI B2 BapiaHTH: CJLAX 3a
LWeHi KiNbKoMa NaibLUsMH OAHIET PYKH; CAIAX 3aNHLISHI OJHUM | THM XK
najabLeM.
Y nepuiomy BUMaaKy HeOOXiAHO BMEBHHTHCA, WO BCi JOCHIINKYBa
CNliAM 3aNMILeH] NanbLAMM OIHIET PYKH NpH il J0TOPKaHHi 10 npeam
Jlns uboro excrnepr noyeproo MOPIBHIOE X 3 BIANOBIAHAMU Y30paMH

BlﬂGHTKaX-fSpaSKaK i BCTAHOBJIIOE IHAUBIAYATIBHY CYI(yﬂHlCTI: 03HaK, i

CYMOBYIOUH BiIOOPaXeHHs 03HAK Y KOKHOMY OKPEMOMY CITifli.

V apyroMy BHNajaKy y30p ONHOTO i TOrO X najbis Binobpasuscs §

ﬂeK!ﬂbI{CIX cnmax ane BHaCJ[UlOK HEUITKOCTI KO3KHE HOro BlﬂOﬁpa}Ke

30KpemMa He Mac I0CTaTHbOI CYKYNMHOCTI O3Hak s iaeHTHdIkauii ocoOm:

TyT Takox noTpi6HO niacymMOBYBaTH BiAOOpaXKeHHs 3araibHUX i ocobn

BUX O3HAK Y NOPiBHIOBAHHX y30pax /s OOIPYHTYBaHHs BUCHOBKY.
TMopiBHAnBHE 10CHIKEHHS 0OMEXEHHUX 38 PO3Mipamu CIiAiB, 32 5

MH HEMOXJIMBO BCTAHOBMTH, AKMMH ALIAHKAMHU NanififipHOro y30py LK

BOHH 33.HHLLIE!H1., nmpeﬁye HABHKIB | NpPOBOAHTLCA 3 BETHKON KpOI'll -

ausicTio. Y TakWX BMMaZKax HeOOXiIHO MOC/IJOBHO MOPIBHIOBATH

CJIiAOM YCi AiIAHKK NaniispHUX Y30piB HIrTbOBUX, CEPEIHIX TA OCHOBHUX

dananr nanbuie, a TAKOXK 10J0Hb pyK. He MOXHa noBipaTH 3aranbHil 6

AOBi OOPHUBKIB NamniispHAX y3opiB. Cnial HeBeJMKOT AUISHKH NanijisipHOre

Y30pY HirTboBOi (hananru Moxe OyTH NPUHHATHM 3a C11iA y30pY CepeiHbO
abo ocHOBHOT (hananru, a60 AesKUX YaCTHH A0NOHI i, HaBnaku. Tak, y3op!
Ha MiABULIEHHSX O/IOHI MiXK NaibUSMHU IHKOIM MaIOTb AENbTH i NiHii,
CTBOPIOKOTb MAJIOHKH, CXOXKi 3 Y30paMH HIFTbOBMX (anaHr.

dopmy, sika Harafye NiHil LEHTPAIbHOI YAaCTMHM HIrTHOBOI c’pa.naH-

xubHi neri i AYru plBHOl KPHBH3HH, 1 TO,[[I CJ'!IJ],PI HEBEIIHKHX ,[llJ'Iﬂ

JIIHIA AMCTaNbHOTO NOTOKY MOXKYTb GyTH JIETKO I'lpHHH!ITl 3a BIH6HT_ :

Y30py LUEHTPaIBHOT YaCTHHHU | HaBMaKH — HEBEJIMKA AiISHKA LIEHTpalb
YAaCTHHH JIETKO MUTYTAETLCA 3 JIHIAMHM AMCTaIbHOrO notoky. Tomy ¢pa
MEHTH nanmnpunx ¥30piB HeOﬁXIIlHO I'lOpIBHI‘DBaTH HE TlﬂbKH 3 JIiHiA
UEHTPAILHOT YaCTHHH, ajle i 3 JIIHIAMH JUCTAJIbHOTO MOTOKY Ta iHIIKN
AINSHKaMH y30piB nanbuiB Ta AonoHb. Cnpobu 6e3 pocratHix obrpy
BaHb TOYHO JIOKani3yBaTH AUIAHKY NaniispHOro ysopy, ska Binoﬁp
J1ack Y C/IJI, MOXKE NPH3BECTH 10 NOMUIIKH.

l'[opmﬂnnbne A0CHIKEHHS (PParMeHTiB NaniispHux y3opis, B AKH3
HEMOX/IMBO BCTAHOBMTH 3aranbHy OylOBY 3a MpuiiHATOI CHCTEMOH

K.nacndamauu pO3l’|0'—lHH3€TbCﬂ HOpIBHﬂHHHM q)OpMH Ta Hanpnm
niHii. Tlicas L[bOl"O I'lOplBHIO}OTb OCOOJIMBI 03HAKH — ,[leTaJ'II 6}/)10
y30p13 BH6|]J BIﬂHpﬂBHOI TOYKH Ana MNOWYKY BI,EII'IOBI,[IHHX ,.Ell.l'lﬂl'l
Y30pYy cepen 3pa3kiB, fAKi Ha,[l[HLUJ'IH NnpoBOAUTLCA Ha TiH ,[[IJ'ISIHLI.I CJI1AY
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a€e € HaHOLIbLI SCHI, YiTKI AiHiT. BianpasHoto Toukoro € Oyab-1ka «npu-
MiTHa» JeTanb abo pyﬁeub HeoOxinHo BUBuUMTH OpPMY HEBEITMKOI rpy-
nu NiHIA, SKi PO3MilleHi HABKONO M0YaTKOBOI 03HAKW, BCTAHOBWTH, YH
HEMAa Ha Hiif BUPMHIB Ta IHIUMX AeTanell | BU3HAYUTH X pO3TallyBaHHS
Bi/THOCHO L{i€T TOYKH.

Tinbky BM3HAUMBLUM BiJTNOBIAHI MOYATKOBI MYHKTH, MOXHA LUBMIKO
3HalWTH NOTPIOHY ALNSHKY Y30pY Cepell eKCepHMEHTaIbHUX BiNOUTKIB.

Oyinka pesyirsmamie OOCHIONCEHHA ma QOPMYNIOGAHHS GUCHOBKIB.
3aKiHYMBLIM TOPIBHSANbHE [OCIIUKEHHS, €KCMEPT OUIHIOE pPesynbTaTH
npoBeaeHoro ananisy. OuiHKa CMiJbHUX O3HAaK y NMOPiBHIOBAHMX y30pax,
K | BUABJICHUX MIK HUMH PO3ODKHOCTEH, MPOBOAMTLCS €KCIEPTOM OHO-
4aCHO 3a AKICHUM 3HAYEHHAM Ta KiNbKICHWUM iX BinoOpaxenHsM. Takuii
MAXiJ 10 OUIHKM PE3ysibTaTiB MOPIBHAALHOIO AOCITiHKeHHS 00yMoBie-
HUH THM, 1110 BUCHOBOK €KCMEpTa MpO BCTAHOBJEHHS TOTOKHOCTI MEBHOT
ocobu moxe Oyt oOrpyHTOBaHMM Y pasi 30iry B MopiBHIOBAHMX y30pax
He BCAKOT, @ TUIbKH 1HAMBIAYya/lbHO HEMOBTOPHOI CYKYMHOCTI iX 3arajibHUX
Ta 0COOMCTHX O3HAK.

[To3uTMBHUH BHUCHOBOK €KClepTa Npo BCTAHOBJEHHS TOTOXKHOCTI
0cobu B 1aHOMY BHMaJKy FPYHTYETBCS He TiJIbKH Ha OCHOBI 30iry cykyn-
HOCTI iAeHTU(iKaLIHHHX 03HAK Y NMOPIBHIOBAHHX Y30pax, ajie ¥ Ha TOMY,
O MOXOKEHHS BUABIECHHX BiAMIHHOCTEH MOXHA NOACHUTH. Tomy Ao-
CUTb BRKJIMBUM MiJl 4ac OLIHKH Pe3yJbTaTiB MOPIBHAJIBLHONO AOCIIiA-
KEHH5 € BCTAHOBJICHHS TOXO/UKEHHA LMX BiAMiHHOCTEH. BigMiHnHoCTI
MOKYTb OyTH 00yMOBIICHI: MeXaHi3MOM crinoyTBopenHs. Tak, npu 3cy-
BaHHI IIKIPH, L0 BMKJIHKAHE TAHTCHUIHHAM nNepeMilleHHsam abo Hese-
JMKUM MOBOPOTOM, BHHMKAE 3/IUTTS «TO4aTKiB-3aKiHYeHb» 3 maniisp-
HHUMH NiHISMH, SKiI pO3MiLLeH] NOpSA, WO BHKITHKAE BUHHKHEHHA XUOHOT
03HAKH «3IUTTA-PO3ranyxeHHa». Ko 3 iHWow niHier 3" eAHYEThCS
«(parMeHT», TO CTBOPIOETHCS Taka XuOHa o3Haka, Ak «ra4dok». [lpu
UBOMY 3MEHLIYETbCS ab0 30LILLIYETHCA KYT CXODKEHHs MNarniispHUX
JIHIH, AlaMeTpH «OCTPIBUIBY», CTBOPHETLCA HEBEJIMKE 3MILLIEHHA Y no-
NOMEHHI 03HaK.

Y pasi CHIbHOrO HATHCKAHHs 36inbuyeTHCA LIMpHHa nanuispHUxX
AiHIH, YTBOPIOETbCS, AK i NpH 3CyBaHHi wIKipH, 3’ €JHAHHS «TOYATKiB-
3aKiHYEHbY, «(pParMeHTIB» 3 NanIAPHUMH JIHIAMH, POIMILLEHUMH HO-
PAl, WO MPH3BOIWTL /0 CTBOPEHHS xubHUX 03HaK. OHOYAcHO Cro-
CTEepiraeTbes po3’eAHaHHA ABOX MamniiApHUX JiHIH, aKi CTBOptoBaIM
03HAKY «3MUTTA-PO3ralyKEHHA», | MosBa XUOHOI 03HAKH «IOYATOK-
3aKIHYEHHAN.

Osnaku crnoTsopenHs Bif06paXeHHs y30py B Cllifli B TaKMX BUMaaKax
TaKi: npoaosxkeHa dopma cnmy (BiH BUTATHYTHH Y HAMpAMKY npuKiaze-
HOI CHIM HATMCKaHHS), HEWiTKe BifOOpakeHHs naniiApHUX JiHiA Ha
AlsHKAX NEepLIOYEProBOrO MPUKNAJEHHS CHITH, 3MEHLIEHHS LUMPHHH
Ml}KrlamnS:pHHx Oopo3eHOK TOWO. ¥ pasi BUABNEHHA NAaTEHTHHX CIifliB
PYK HaiyacTillle BUKOPMCTOBYIOTb MOPOLLKK. YV TaKMX BUNAAKax HEPIAKO
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NPOXOMTH MEPETBOPEHHA O3HAKH «MOYATOK-3aKiHUYEHHS» B XMOHY O3Haky
«3JIUTTS-PO3raNyXKEHHD. :
BiaMiHHOCTI B NOPIBHIOBaHUX y30pax MOXYTb YTBOPHTHCS HE JIHLLE §
pe3y/ibTaTi HEOAHAKOBHX YMOB CiaoyTBopeHHs. Lle Moxke OyTH, Hanpuks
naj, HaCc/IiAKOM 3MiHH CaMOro LIKipHOrO y30py, sike BiAOynocs B rnepie
MK PO3CJIiLlyBaHOIO MOAIEIO0 Ta NPU3HAYEHHAM ekcnepTusu. Lli sminu m
)KYTb HACTYIMMTH BiJi TPABMATHYHMX YLIKOJ/UKEHb LIKipH a60 NOSBM Ha H
BY3bKMX CKJIaA0K-3MOpLIOK. OCTaHHi NpPaKTHYHO HE MNEPELIKOKAL;
MOPiBHANBHOMY JOC/I/KEHHIO, 2 TPABMATHYHI YIIKO/DKEHHS MOXKYTh YCks
NaAHUTH 200 BUKIIOYHTH (AKILO BOHH 3HAYHI) MOMUIMBICTH NOPIBHSIb:
HOTO JIOC/II/DKEHHS.
BinminHocTi BinoOpakeHHs y30piB y C/liaax MOXYTb HacTynuTH i B
pe3ysibTaTi HeoOepexkHOI POOOTH 3 HMMH MiA 4ac BUIYYeHHS abo TpaHes
noprysanHs. CHOTBOpeHHS Y30py MOXYTb YTBOPMTHCA i Mig 4ac Qo
rpadyBaHHs CiAIB, AKi 3HAXOAATHCA HA NPEAMETI 3 YBIrHyTOI0 200 ony
noto nosepxxeto. CnoTsopenHs BinodpaxeHHs 0COOMCTHX O3HaK-/IeTasel
MOXe BiIOYTHCS TakoX 32 paxyHOK 4aCTOK CTOPOHHbOI PEYOBHHH, skKa
3HAXOJHACs Ha NaniNgpHUX JNIHISX.
BusiBeHHs po3OKHOCTEH y MOPiBHIOBAHUX y30pax Ta 00IpyHTYBaHHS
MPUYMH, AKi iX BUKJIHKAIH, MAE TaKe XK BKIMBE 3HAYCHHS JUIS BUPILUCHHA
MUTAHHA PO TOTOXHICTH, SIK | BCTAHOBJIEHHS B HUX CYKYMHOCTI 30iXHHX
O3HaK. ;
ITicns ouiHkM BiAMIHHOCTEH Ta MOACHEHHS MPHYMH iX YyTBOPEHHS E€KC~
MepT NPUCTYNae A0 OUIHKK 301KHUX O3HAK 3 METOIO BU3HAYEHHS X Cy
HOCTi, 10CTaTHbOI /15 BACHOBKY NPO TOTOXHICTb. \
IuTanus npo Te, CKiJIbKM 03HaK HeoOXiJHO g ineHTU(iKaLi] KOHK:
peTHOi 0cobM, 10BOMI CKNalHa Npobiema, Aka H 10 LbOrO Hacy € JMCKY
CiliHOIO. Tunis ManinspHUX y30piB BCbOTO TPM: AYrOBi, NETALOBI Ta 3aBHs
TKOBI. Mopq)onorlqua OynoBa maniispHUX Y30piB — POSrANYKEHHS -_'”
IMTTS JiHIH, NOYATOK Ta 3aKiHYEHHS JIiHil, ra4ykM i T. 1.— OJJHAKOBI 1 3y
CTPI4AIOThCS NPAKTHYHO y BCIX y30pax KOXKHOT toauku. Tomy wie Ha fo;
YaTKy CTAHOBJIEHHS NAKTWJIOCKOMii BHHMKIO 3arMTaHHA: ska JOCTOBI
HICTb KOMIUIEKCY O3Hak, BifiOpaHux excrieproM? Hackilbku el KOMI
NeKC CTIMKHWi | HEMOBTOPHHUM NS iHLIKMX IHIUBIZIB, 1O MpOXKHBAIOTH HA
3emni? Uu MOXIMBE NOBTOPEHHS NanispHOro y3opy y iHuiof
MoxBI ABa NiAXOAM /10 BHPILLIEHHS i€l npobaemu. .
Lle y IXX cronirri ©. I'anbToH, Pamec | banstazap nponoxysany pis:
Hi BUpilleHHs NpobIemMH JOCTATHOCTI CMIBHUX 03HAK /IS BUCHOBKY AP
IHAMBIAYaNbHICTb IX CyKyNHOCTI. JIOCKTD LiKaBi JOKa3H iHUBI1yanbHOC
naniifgpHUX y30piB HaBoAMB (paHLy3bkWH KpuMiHanicT banbra
Bin BuXoauB 3 TOro, wo B Oyab-fkoMy posaineHomy Ha 100 it
BIAOGUTKY MablliB 3HAXOAMTHCS B CEPEAHBbOMY MO OAHiH AeTani 3 4OTH
pbOX HaMOINbLI MOLIMPEHUX PIZHOBH/IB: MOYATKIB | 3aKiHYEHb, po3ral
KeHb Ta 31uTTiB. Buxoasuu 3 nonoxexb Teopii HMOBIpHOCTI, ns MO
BTOPEHHS CYKYMHOCTi O3HaK HEOOXifIHO MaTH KilbKicTh BigOuTkiB 41
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(n — KiIbKiCTb 30DKHUX JeTajled WKIpHOro ysopy). 3a uieo Gopmyoio
Oyno BusHaueHe GasoBe uMCa0 17, sike HE MOBTOPIOETHCA Ha MAalbLAX
ycbOro HacesienHs 3emni. Ha npakruui nowyk 3104MHUIB 301ACHIOETHCA B
00OM@XKEeHIA 4acTHHI 3eMHOT Kyqi, TOMy MiHIMalbHO HeoOXiAHa KilbKiCTb

30isKHUX netanei 6yna 3meHweHa ao 11 — 12,

VY cyuacHiit 3apy0OidHili npakTHUi Hemae 3arajibHOro mMpaBuia, B Pi3-
HUX KpaiHax notpibHa pi3Ha KinbKicTb 30DKHHX aeranei: B lemanii — 10—
|2; B Lleetiuapii — 12—15; B ABcTpii — He MeHW Ak 12; B AHrnii — He

meHL 9K 16; y @paHuii — He meHw ak 17; B Himeuunni — 8—12. A g3arani,
ug KinbKicTh fAeTasell 3aBMILEHA Y MOPIBHAHHI 3 THM, YHUM Onepye
npakTuka. HoBi gaHi npo rpebeHeBy CTPYKTYpY UWIKIpHMX Y30piB pykK
JIOJIMHU NPUBEHU 10 po3poOKH HOBHMX IMOBIPHO-CTATUCTMUYHMX MOENEH
ineHTUdiKaLiHiHO 3HAYMMOI CYKYNMHOCTI O3Hak. Y Hall 4ac BH3HAHHA
oaepxana marematuuHa monens JI. I'. Emkxy6oea ta b. C. Bpyaoscekoro.
Lls Moenb BpaxoBye BeAHKY KinbKicTh Aetaned. KpiM 4oTMpbOX BHILEHa-
3BAHUX PIZHOBWAIB JeTaneil BKJIIOYEHI TakoX Kpankd, OOpHUBKM, rayku,
oCTpiBUI, MICTKM, a TaKoxk nepeadayeHa MOMNIMBICTb HEYITKOro BifO-
OpaskeHHs aeTaned y ci1ijlax, KOJH MOXJ/IHMBO TUIbKM YCTaHOBUTH (hakT
3MIHM YMC/Ia JIiHIH, 3BEPHEHO yBary Ha po3Mipu ciigy. Xoua B aaHy Mo-
/1€1b BBEAEHI HE BCi AAKTMIOCKOMI4HI NapamMeTpH, HanpHKIaj, He BKIIO-
yeHi I'IOPOCKOI'II'-IHI Ta e,EI,)KGOCKOI'II‘-IHI O3HaAKH yBOPIB IHKIpH BOHAa O03BO-
/%€ BCTAHOBMIOBATH ifleHTH}IKAIMHY 3HAYMMICTb LUMX caiaiB. 3a Ti jono-
MOFOKO OOTpYHTOBYETHCS MIHIM@IbHO — MOXUIMBA  Ans  iAeHTH(ikauii
KiIbKIiCTh O3HAK Ha piBHI 6 — 7 neTane.

IHauBinyanbHa CyKynHicTb 30DKHMX O3HAK y MOPIBHIOBAHMX Y30pax
BU3HAYAETHLCH, MEPEeyCiM, iX AKICHOI XapaKTepUCTUKOI, TOOTO CBOEpIa-
HICTHO Oy/Z10BH OKPEMO KOXHOT O3HAaKH Ta iX B3a€EMHOIO pO3TallyBaHHS.
KinbKicTb 03HaK, sKa ckianae 30KHY CYKYMHICTh, TAKOK Mae 3HaAYeHHs
1S BUCHOBKY Npo 11 iHOWBiAyanbHicTe. OgHaK nuille KinbKiCHe Bif-
HOLLIEHHS 03HAK y BiAPHBI BiJl iX SKICHOI XapaKTePUCTUKH HE MOXKE CIly-
KMTH TIATPYHTAM IS TAKOTO CY/DKEHHS, OCKLIbKH BUCHOBOK eKcrepra
PO HEMOBTOPHICTb A0CIIiJUKYBAHOT 36DKHOT CYKYNHOCTi O3HAK IPYHTYETb-
¢4 Ha OAHOYACHIH OLLIHLI X AKICHOrO Ta KiJIbKICHOTO 3Ha4EHHS.

Y uijloMy 5 BHCHOBOK PO TOTOXHICTh MOBHHEH IPYHTyBaTHCA Ha
BIIEBHEHOCTI €KCMEPTA B TOMY, LUO Bmmnem HHM Yy MOPIBHIOBAHKX CJliax
| BinOMTKAX CNi/lbHi O3HaKW, B CBOIH CyKYMHOCTI, iHAMBinyanizywTh
NaningpHuUA y30p i HE MOXYTb MOBTOPUTHCA B MAMiIAPHOMY y30pi sikO-
FOCh IHLIOrO NasbLd, IHLWOT A0/10HI. BUXx0AsuK 3 BNacHOro A0CBIay Ta BU-
KOPUCTOBYIOUM J1aHi MPO HACTOTY 3 AKOK 3YCTPiHalOThCA OKpPeMi O3HaKH,
CKCTEepT BUPILLYE MATAHHS MPO iHAMWBIIYaNbHICTb NANIISPHOTO Y30pY, NPO
TOTOMHICTb.

Y KOKHOMY KOHKPETHOMY BHIAJKY BUKOHaHHS EKCMEPTH3H, Ha OCHOBI
aHanizy BuxinHoil iHdopmatlii, sika € B caiay, noTpibHO naBaTH OOrpyHTY-
BaHHS HEMOBTOPHOI CYKYNHOCTI O3HaK, fKa CMMPAETbCS HA YaCTOTHHI
aHanis.
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Ocpopmnenns pesynomamis excnepmusu. J0ka3oBe 3HaueHHS BUCHO
KiB €KCrepTa-KpuMiHanicTa OLiHIOETECS OpPraHoM Ji3HaHHS, CIA4YHUM ab
CY/IOM, 32 IOpY4EHHAM AKHX BOHA BHKOHYBanacs. J1nst MO3UTHBHOT OLIIHK
BUCHOBKY HEOOXiAHO, 1106 BIAMOBIAI HA 3anuTaHHs MoCTaBieHI ne
€KCIEPTOM, JIOTIYHO BHTIKaIM 3 BUKIAJEHUX Y BHCHOBKY €KCNepTa Nnpog
JEHHX [10CHiKeHb 06’ ekTiB ekcnepT3u Ta Oynn obrpyHToBaHumu. Tom
BUCHOBOK €KCTEPTA 3 JAKTMIOCKOMIUHOI eKCrepTusk mac OyTu nosuu
BK/IIOYATH B cebe onuc ycix 06 €KTIB €KCIEPTH3H, BUKOPHCTAHMX METO=
MK, OfIEPKaHi pe3ysibTaTH, 0B6rpyHTyBaHHs BUCHOBKIB. -

[Tic/1s TOro, K OAEpKAHA NOCTAHOBA NPO PU3HAYEHHS CKCTIEPTH3H Ta
MaTepiaiiu, HeobXiaHi ANIS OCTIDKEHHS, BUKOHAHHS €KCMIepTH3H 10pyY
eTbcsi 0/IHOMY abo aekinbkoM ekcrepram. Excnepr, BianosiaHo cr. 19
KTIK chpamu BKJIIOYAE B TEKCT CBOIO BHCHOBKY MIANMCKY NP0 Tey
wo oMy po3’scHeHi npasa Ta OOOB’A3KM eKcriepTa, siki nependaueHy
cr. 77 KIIK Vkpainu, i 10 BiH nonepe/okeHuii 3a siaMoBy abo yxuneHHs
Bil Jaui BMCHOBKY, abo 3a Jauy CBiJOMO HENpaBAWBOr0 BMCHOBKY 3a
ct. 178 i 179 KK Ykpainu.

BucHoBok excnepra y Bianoiauocrti 3i ¢r. 200 KIIK Ykpainu noeus
HEH MaTH TP YAaCTHHU: BCTYMNHY, JOCHII/KEHHS Ta BUCHOBKH. :

¥ BBigHi#t uacThi, 3riano 3i cr. 200 KTIK Ykpaitiu, [BKa3yeThCs: HA3Ba
€KCTIEPTHOT YCTAHOBH, BIIOMOCTI APO eKcnepTa, KoAM | Ha AKik mncra
npoBeieHa eKcrnepTusa, oOcTaBUHM CNpaBW Ta iHIII NaHi, TOB’f3aHi
3HAXO/PKEHHAM, BUJIYUYEHHAM, (pikcauiero ciilliB Ta pe4OBUX 0Ka3iB, AKI
HaiiIM Ha ekcnepTusy. JlaeTbes nmepenik 00’€kTiB, fKi HaaiHLITH
AOCHIPKEHHS, Ta BKa3yIOTbCS 3aBJAHHs, OCTABEH] EKCMEPTY.

V po3aini «JlocniukeHHs» COOYaTKy OMHUCYEThCS COCi® ynakoBkH Ta
cTyninb 36epexkeHHs 06’exTiB. [ani netanbHO ONMMCYIOThCs 00 €KTH, HA
Akux 3Haiineni abo nosuHHi GyTH 3HalifeHi caian naniaspHUX y3opis;
TOYHO BKA3yEThCA PO3MILUEHHS CIIAIB HA MPEAMETi Ta PO3MILUEHHS ix
OIMH BiTHOCHO OJHOTO. SIKLIO MPOBOAMNOCH BHABIEHHS CAi/liB, OMUCYES
TbCH METOMKA BHSIBIIEHHA, AKI METOAM, CNOCOOM Ta NpUNAj/l BUKOPHCS
TOBYBaJIM JUIS OO Ta oaepkaHi pesy/bratd. OnuCyrouu ciiiy, noc 'j'
naoThes Ha (otorpadii B hororabauii. 3

[oTim aeTanbHO ONMCYIOTHLCA cami ciau (ix Gopma, posmipy, ki 30H
ManiJApHOro y30py B HUX BinoOpasuaucs). Hapewri, nepeniuytoTses su
NleHi B MpOLECi AOCTIKEHHS 3araibHi Ta OCOOMCTI O3HaKW y3opis,
iieHTUGIKaLIiHA 3HAUYMMICTb, BU3HAYAETHCSH KOHKPETHA CYKYMHICTh 03Ha ,'
Ha ocHOBi aHastizy BUSIBEHO! CYKYMHOCTI O3HAK BHUKIAJAE€ThCA AYyMKa M
NPHAATHICT C/IIB A15l BECTAHOBIIEHHS 0co0M, siKka X 3anuiuuna. Busnauaes
ThCS TAKOXK (AKILO LIe MOMJIMBO) PYKA Ta Manelb, SKUMH 3aNUILEeHO Cllif.

Heobxiate, kpim Toro, BUCBITIIEHHs yMOB (hoTO3HOMKH CAifiB, nepes
NiK BUKOPHCTAHOT anapaTypu Ta OTPUMaHi pesyJsisTaTh.

Y posaini «JlocnifuKeHHs» 1A€ThCs KOPOTKWH OMMC OJepkaH
NOPIBHAJILHUX MaTepianiB — AAKTWIOCKONiYHI kapTkh abo Binbutkn pyk
Ha apKyluax nanepy. BiasHauaeTbes SKicTh yKa3zaHMX MaTepialiB Ta MOX
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NMBICTH 1X BHKOPHMCTAHHS /Ui MPOBEAEHHS MOJANIBILOTO MOPIBHIIBHOIO
pocnimpxerHs. [Ticas 1UbOro ONUCYETHC MOPIBHAIBHE J0C/IKEHHS, Ke
NPOBOAMIIOCH €KCTIEPTOM: BKA3Y€EThCA, AKi CJIAHN i 3 YHM MOPIBHIOBA/IUCH,
OMUCYETHCA METOAMKA MOPIBHAHHA iNEHTUdIKALIAHUX 03HAK Yy chijax Ta
piOMTKAX, AKi pe3ynbTaTH OTpuMaHi. BuseneHi 36ikHI 03Haku B ciigax
ta BiAOMTKAaX OMMCYIOTHCA Ta PO3MIYalOTECA Ha (POTO3HIMKax, AKi Hojaato-
ThCA 0 BUCHOBKY €KCrepTa.

JlaeTbea ouiHKa pe3y/bTaTiB MOPiBHAHHA Ta GOPMYNHOKOTHCS BUCHOB-
KM €KCTIEpTa 3a Pe3y/bTaTaMH NPOBEAEHOr0 EKCNepTHOro JOCTI/KEHH.
JIns NOBHOTHU Ta 00’ €KTUBHOCTI BUKJIA/IEHHS npotecy AOCTIKEHHS, y pasi
MO3UTUBHOTO BUCHOBKY, OMHUCYIOTBCS Ta PO3 ACHAIOTHCS BCI 3HaWAEHi
po30KHOCTI, 8 HEraTUBHOTO — BUABNEHI 361KHI O3HAKH.

Y po3aini «BUCHOBKWY» NaloThCs BiANOBIAI HA BCi 3aMMTaHHS, MOCTAB-
JIeHi Mepeji eKCrepToM iHiLiaTOPOM MpOBEAEeHHS eKCIepPTH3H.

Buzomoenenns pomoepaghivnux mabauys. Yci No3UTHBHI BHCHOBKH
000BS3KORO INFOCTPYHOTLCS A0AATKAMU Y BUIAAl HOTOTAbMULb, HA AKUX
pO3MIYaOThCs O3HAKH, OMNUCaHi Yy BUCHOBKY, 3BiacH doToTabnuui cranos-
A9Th co0OM0 CKIAJOBY YACTUHY BHMCHOBKY exkcnepra. Ha dotoraGauui
PO3MILLYIOT MepeayciM (OTO3HIMKM 3araibHOr0 BUIMSNLY MpeaMeTa, Ha
akoMy 3HaizaeHi cnigu. @ororpadiro 3aransHoro surisgy ob’ekra BUro-
TOBJIAIOTH OOOB’A3KOBO B TAKMX BHNAAKAX: AKHIO 3 06’ €KTOM MOXYThb Tpa-
nuTHes Oe3MNOBOPOTHI 3MIHKW; AKIIO B CYA HEMOXKIMBO Tpen’ sBUTH peyo-
BUH noka3 (Hanpukiaj, BiH IpoMi3Akuif); akuio 3incoBaHa abo MOLLKO-
JUKEHa YIaKORKa Pe4OBHX [0Ka3iB.

DOTO3HIMKY 3arajibHOro BUIMIAY BHTOTOBASIOTH 3a MpaBMJIaMK mac-
iTabHoil 3oMku. O6 ekt gocnigxeHHs BIKCYIOTb Y TOMY BHIJIS/IL, B KO-
MY BiH HaJiHLIOB HA eKCMEPTH3Y, Y 3BUUAHOMY [UTS HbOTO MOJOXEHH! Ha
nelTpansHoMmy abo cipomy doni 6e3 TiHeil. Homepu Ha 06’exTax, skino
BOHM MOTaHO BMIMMI, JOMYCKAETHLCA NPUIMyAPUTH abo HATepTH Kpekmaoto
4K TanbkoM. Ao xk 06°eKTiB 6araTo TO BUrOTOBMASIOTH CEPilO 3HIMKIB
abo nanopamy. 3HiMKM noBuHHI 6yTH 060B’s3K0BO 3 MacuTabom, Tomy
MOTPIOHO MaTH Aekiibka MacluTabHKUX NiHIHOK pisHOro posMipy a60o po3-
MiLLlyBaTH AeKiibKa NiHiHOK, Ko 06’ eKT Mae ckiaaHy Koubirypauiio.

Akuio Ha pocnipKeHHS HaAIMILIIK pi3HOpIAHI 3a XapakTepom abo
rpoMmiszki npeametu, Mmoxke OyTu BUrotosneHa cepis dororpadiit abo na-
HOpaMa iX 3araabHoro Buriaay. @oTo3HIMOK MOTPIOHO BUrOTOBNATH Tak,
o6 cnigv Ha HeoMY OyNIM BUAMMUMM. SIKIIO 1IbOTO JAOCATHYTH HEMOMXK/IH-
BO, Ha (POTO3HIMKY BIIMIYatOTh T€ MiCLIE Ha NPEAMETI, e 3HAUAEHO Clliau.

[Ticns ¢oTo3HIMKIB 3arajibHOro BUrJsay 00 €KTiB, y q:om'raﬁnuui
PO3MILLYIOTE (OTO3HIMKHM 3arajibHOrO BUIJISAY 3HAWAEHWX crifis Ta ix
B3a€MHOro posrawysanis. Ha uux gorosnimkax ciigu nosuxHi 6yTu 30-
Opaxceni 3 ABO- TPUKpaTHUM 36inbileHHAM (TakuM uuHOM, 106 aoGpe
PospisHsamcs aetani Oyaosu naninsgpHoro ysopy). Ha 3nimkax 3aranbHo-
[0 BUrNISAY CAiAiB NO3HAYAKOTH Ti CIAM, SKI BUALIEHI 1S NIOPIBHANLHOTO
A0CTTi PKEHHS.
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Jani B ¢ororabiuui HaknewoTh (OTOZHIMOK 3arajibHOrO BUTJAAY
NAKTHIOCKOMIYHOT KAPTKH, 3 NO3HAYSHHAM Ha Hill TUX BIIOMTKIB, 3 AKUMK
BCTaHOBJIEHO 36ir, Ta (OTO3HIMKM MOPIBHIOBAHUX CJiiB i BiaOuTkiB. Ha
nopiBHIOBALHUX (BOTO3HIMKAX 300paKeHHs C/lijliB Ta BiAOUTKIB NOBUHHO
OyTH 3 0HAKOBUM 30ibIueHHAM. JInd noseriexHs 30poBOro CnpuiHATTS.
Ta MOPIBHAHHS OKPEMUX O3HaK, (OTO3HIMKHM chisy Ta BiaGUTKY OaxkaHo
po3miutysaTh Ha oaHomy Goui Tabnuui, nopsa abo oauH N OAHUM.
[Mepiuum 3aBxaM po3MiLLytOTh (HOTO3HIMOK Clijty, @ NOTIM — (OTO3HIMOK
BinOuTka. Ha uMX ke 3HIMKax NMPOBOAMTHLCA po3MiTKa jetaned Oynosu
nanifgspHoro y3opy. 36iHi 03HAKK TPAAMLIIHO BiMi4alOTLCA OJHOWMEH=
HUMHM UM(pPaMKU YEPBOHOrO KONbOPY, a Ti O3HAKM, AKI PO3PI3HAIOTHCH —
uudpamu 3eneHoro abo CHHLOTO KOJILOPIB. '

HyMepaliisi 03Hak MPOBOAMTLCS 32 MEXAaMH (POTO3HIMKIB, 3rOpH BHH3,
3;1iBa Ha Mpaso abo 3a rOJAMHHUKOBOIO CTpiIKoK. HebaxaHo 3axapaiuysa=
T (OTO3HIMKH PO3MITKOI. SKIO HEOOXIHO PO3MITHTH BENMKY Kiflb=
KiCTb O3HaK, Kpalue 3poOuTH aekinbka 3Himkis. Jlinii, ki BKasyloTh Ha
03HaKy OYI0BH NaniiIsspHOro y30py, He MOBHHHI NEPETHHATHCS. 11

KoHTpobHI 3HIMKK MOPIBHIOBAHWX Y30piB 6€3 PO3MITKH PO3MILLYIOTh
y dororabauui aas Toro, o6 MoxHa 6yJ10 NEPEBIpUTH PO3TallyBaHHS Ta
B3a€MHE pO3TalllyBaHHsS OCOOMCTHUX O3HaK Y Cjlilli Ta BIAOMTKY. ,

KoxHuii (oTo3HIMOK Ha (OTOTaG/MULI CYNPOBOMKYIOTH MiANMCOM, A8
BKA3YIOTh: WO IIFOCTPYETbCS (3araibHUil BUIAIAA, (parMeHt chigy, Bifi=
GUTOK 3 JAKTHIOKAPTKM TOILO); AKI O3HAKH BiAMIY€HI, AKMMH YMOBHHMH
MO3HAUKAMH | SKUM KoiibopoM. ITosicHeHHs nia (GOTO3HIMKOM MOBMHHO
OYTH KOPOTKMM, ajle B TOW K€ 4Yac J0CTaTHbO 3PO3yMiIMM. Y HbOMY HE
MOBWHHO BKA3yBaTMCh Ha Te, LIO He BifoOpaxkeHO B JOCHiAHiH yacTHHE
BUCHOBKY a00 He Mae BiHOLLEHHS [0 TEXHIKM BMIOTOBJIEHHS (O
3HIMKY.

doTo3HiMKM NOTPiIOHO akypaTHO o0pi3aTH i HAaKIEITH Ha creniaib
apKyuii Lynkoro nanepy abo kapToHy. JIns HakneroBaHHSA 3HIMKIB HE pes
KOMEHAYETbCS BUKOPHCTOBYBATH KIICH, SKHH Mae y CBOEMY CKIajli KHC/IO=
T abo nyru, Hanpukaan, cuinikatHuit. I1in yac BukopucTaHHs skoro §o=
TO3HIMKH, SIK PaBUIO, KOPOOATHCA, @ 3rOA0M KOBTIIOTh. JIna BkazaHHUX
el Kpaiie BCbOro BHKOPHCTOBYBATH JEKCTPHHOBMH, ryMOBUH, CTONSP
HUH Ki1ei abo KpoxManbHUH KnekicTep. {

DOTOBINOUTKH CKPIMUIIOIOTLCA BiAOMTKOM nevarku abo crieuianbHOre
LITAMITY €KCMEPTHOrO MiJPO3AinY TAKMM YWHOM, 11100 yacTHHa BiaOMTKA
neuatku Oyna Ha 300pakeHHi, a 4acTMHA — Ha Onanky Tabnuui. KoxHa
cropinka GoToTabnuill NIANUCYETHCA EKCIIEPTOM. :

Tabnuui NOBMHHI BUrOTOBIATUCS Y JBOX NMPUMIPHMKAX, OAMH 3 HHUX
HaNpaBJISETbCA OPraHy, 110 NPU3HAYMB EKCNEPTU3Y, a APYIHH — 3a1M1Laes
ThCS 3 KOMI€K0 BUCHOBKY B apXiBi €KCMEPTHOrO NiApOo3aity. i

3pa3ku BUCHOBKY ekcniepra Ta (oToTabnuui 10 HLOro HaBesieHi B A0
AaTKy.
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T'nasa 5
OCHOBH IIOPOEIJKEOCKOIIITYHOI EKCIIEPTU3H

§ 1. IloHATTA OPO MOPOEXKEOCKOMII0.
O3saku 6ynoBu nmaminapHMX Jimii

_ SIKWo yBaXXHO PO3MISAATH LWIKIPHUH NMOKPUB JIOJMHM 33 [AOMOMOIOI0
30ibLyBaNTbHOrO CKiia (IyNH), TO MOXKHA NMOMITHTH Ha naniispHUX JHiIX
HEBEJIMKI NOrIMG/IEeHHs — MOpH, Ha JHi AKHX BiAKPUBAIOTECA OTBOPH M10-
TOBUX 3an103. [liameTp Takux norau6ieqs — 0,08 — 0,25 mm. Xoua 3aras-
Ha KUILKICTb MOTOBHX 3a/103 Ha WWIKIpi MIOJUHU aocsarae 2,5 MiH, OfHaK
PO3MILUEH] BOHH Kpaii HepIBHOMIpPHO: NMop 3HauHO Giblue B MicLLIX Tep-
T4 — Ha BHYTPIWHIA NOBEPXHI MaNbUiB i 10MOHb PYK, HA MiJOWIBAX HIr, B
MANaxXOBHX BMAJAHHAX 1 T. /., | 3HAYHO MEHLIE HA CTErHaX, CrIMHI Ta IHLIMX
4aCTHHAX Tifia. Y J0CTaTHLO HiTKMX CNilax ManiispHux ysopis nopu
BiAoOpaxaloTbes y BUMAAI Ginux (BiibHUX Bia pevoBMHM cniay) mikpo-
CKOMIYHHUX Kparnok Ha rpebeHsX naniisapHux JNiHii.

) HGRHIHM 3BEPHYB YBary Ha NopH, siKi BioGpaxaroThes B cligax pyk,
BIAOMHH kpuMiHanict Eamon Jlokap. Hepiako cniau pyk, 3Haiigeni Ha
Micui npuroau, Oyau HeNpUAATHUMU IS 1neHTHOIKALIT 0cOOH Ha OCHOBI
BMBYCHHS JIMLIE €/1EMEHTAPHUX O3Hak OynoBM naningpHux ysopis. ITopu
MPUBEPHYJIM yBary BYEHOrO MiJl 4ac BUBYEHHS JOATKOBMX O3HaK B Gysio-
B y30piB, AKi © n03BO/IMAM MpoBecTH ineHTM(iIKAUiO NpPH HeAOCTATHIM
KIIBKOCTI fieTanel — o3Hak. [Jleski nonoxeHHs npo aocnigkenus nop Jlo-
Kap BHUKIAB y CBOIH KHWKUI «PyKOBOACTBO MO KPUMMHANMCTHKE», I
BUALIWB OKPEMI 3arajibHi Ta OCOOMCTI O3HaKM Mop: iX po3mipu, dopmy,
KITbKICTh Ha OJMHHMLIO MUIOLL, PO3MillleHHS!.

[lizHile npoBeneHi A0CNiKEHHA BYUCHUX-KPUMIHANICTIB NMiATBEpANIM
MOXMJIMBICTb 11eHTH}IKALIT 0coOH 32 ocobnmBocTsMu Gynosu nop.

Kpim nop, y cniigax ino6pakaroTsest Takox BUCTYNH Ta BNAAWHH — He-
BEIMKI HEPIBHOCTI Ha OOKOBMX KpasX MariNspHuX Nidid. [Mepiumum mox-
JIMBICTb 1X BUKOPUCTAHHA ANs iAeHTUiKaLlii ocobu obrpyHTyBaB ykpaiHch-
kui Buenni I'. JI. I'paHoBebkuii y 1952 p. Yepes 10 pokie 11i aerani onvcas
IHAIACbKHHA KpuMiHaicT YaTTep/pki, IKOMy HANEXUTH NPUIHATA B HAL yac
¥ BCIX KpalHaxX Ha3Ba PO3MISHYTHX MiKpoaeranel — edyceockoniuni ozma-
Ku —Ta camoro MeTony iX AOCHIIKEHHS — edoiceockonis (Bl aHTNIHCEKOrO
cioBa edge — xpai). Buctynu Ta Bnaaunu pospisHsiotbes 3a po3MipaMu
(3a nanummu Bipmencikoi HIUICE, ix Bucora cknamae 50400 MKM), Ta
t:i:!ophflo:o (OBa:FIl::Hl, KyTacti). Binctans Mk HUMM KonuBaeTses Big 50 MKM
A0 KkinbkoX MiniMeTpis. Lli o3Haku GararouncensHi. HaBiTh Ha HEBENMKHX
MUNAHKAX CIIB MAaNIAPHUX NiHiH iX MOXHA BUSBUTH Tyie Gararo.

Y GinbwiocTi niapy4HUKiB 3 KpUMiHaTICTHKH NOPOCKONIs po3rysiae-
TbCsl AK JOMOMDKHWH METOJ NAKTHUIIOCKOMIYHOro A0CHimkeHHS. Mk THM
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MOPOCKOMis HE € AOMOMDKHOI [0 AAKTHIIOCKOMIi, THM OinbLue 11 pi3HO-
BMIOM, 6O BOHA BMBYAE CBill camoOCTiHHMIA 06°€kT, Mae CBOI cneundiunj
3aKOHOMiPHOCTi, TOMY i CTaHOBMTbL CO00t0, Ha Halll NOTJsA, CAMOCTIMHMEA
BHJl €KCNIEPTH3H.

Bracmueocmi mikpoosnax. OcoGNUBICTIO NOPOEIKEOCKONIMHOIO 10~
ChikeHHs CAi/LIB ManiaApHUX Y30piB € Te, o AeTani 6y108K naniispHux.
y30piB y C/lilax HasBHi B OOMEXKeHiH KifbKOCTI i MalOTb iHUIY AKICTb: BO-.
HU € 3araibHUMH O3HAKAMH, @ OCOOMCTUMH O3HAKaMu, SKi iHAMBILyani3y-
1oTh i, OyayTh 0coGaMBOCTI nop Ta OyA0BM KpaiB NaninspHAX NiHiH;
iHIIMMU CNIOBAMHM, AETAJI NaniAspHUX Y30pPiB [PH MOPOEIKEOCKONIHHOMY
JOCHTIOKEHHI € OpiEHTHpaMH, BIANPaBHMMH TOYKAMH Jid MOJANbLIOrO
ineHTHdikauifHOro 0CILKEHHS 32 MIKPOO3HaKaMH.

OcobanBoCTi BigoOpaXkeHHs MikpoaeTaneil y Npoueci B3aEMOAIl BH-
BUEHI MEHLIE, HDK BiZIOOpaXKEHHsS O3HaK MaKpojeTaneH Ta 3araibHoi Oy-
108 y30piB. 3a nanumu Bipmencoroi HIJICE, B 3anexHocTi BiJl PEHOBH-~
Hu ciiay (kpos, (ap6a Towo), Gopma BHCTYNiB Ta BNAAWH 3MIHIOETHCH
(3rauKyIOThCS HEPIBHOCTI Ta 3MEHLYIOThCA PO3MipH mop). Y Gararhox:
BMMAKaxX NOPH Ta iHWi MikpoaeTani He BinoGpaxaroTbes 30BciM. Hanpu-
Knaj, KLU0 PO3MipH YaCTHHOK pedoBMHM chify (abo nopouiky, sKHi BA-
KOpHCTOBYBaBCA Aiis #oro BusiBneHHs) nepesuitye 100 mMkm, TO MiKpO-
netani He BijoGpaxaloThes abo 3rnamkyerbes X dopma (HepiBHOCTI) i
IMEHLIYETHCS PO3MIP.

BoaHOYac MikpOCKOMi4Hi AeTani TakoXk CTikKi, K | MakpoaeTani y30-
pY. i BIAHOBIOIOTBLCS MiC/s MOBEPXHEBHX MOLWIKOLKEHb WKIPH (HanpHK=
nan, nicas onikis I Ta Il cTtyneHis). ]

[epeyciM B NOPOEKEOCKONIYHOMY AOCHIDKEHHI Al ineHTHiKauil
0co6H K 0cOBUCTI 03HaKK OyI0BH NAniAspHUX JiHIH BUKOPHCTOBYIOTH HE
cami nopu, a 0cobMBocTi Gy10BH NOP Ta 0COGIMBOCTI iX PO3MiLLEHHS Ha
rpeGeHax naniI pHUX JiHISX, HA AHI SKMX € OTBOPH MOTOBHX 3a/103. Taki
NornubNeHHs B CliAax MaioTb BUrAsa Oinux (BibHMX Bijl pPevOBHHH
cilily) MiKpoCKOMiuHMX Kpanok (SKLLo naninspHi JiHii B caini 3a6apeieHl
B TEMHHI KOnip). Y UiTKMX c/ligax BiaoOpakaeTbcs BEMKA KUTbKICTb MOP:
(9-18 Ha | cm naninspuoi aiHii). [Topu pospisHsioThea 3a posmipom (80=
250 mkm), dopmoto (Kpyrii, oBanbHi, TPHKYTHI, YOTUPHKYTHI, 3ipKOf
Ai6HI), PO3MILEHHAM BIHOCHO cepelnHH (OCi) naniApHOI JiHil, po3Mi=
LLIEHHSIM OJ1Ha BiHOCHO iHLLIOI. 3

Jlocnimkenns, nposeaeHi y Bipmencbkii HJUJICE nokasanu, wo.
po3MipH Ta hopma nop 3aexKarb Bij TeMnepaTypH MOBITPs Ta #oro Briiks
By Ha Tilo NIOAMHK. Y XONOAHHHA Nepioa poky (MpH OXONOMKEHHI pY)
PO3MipH NOP 3MEHLLYIOTbCA | 30iNbLIYETLCA KYTACTICTh POPMH, B CrIEKY
aiameTp nop 301bLIYETbCS, a X Kpal 3rnaaxyloThes. -

Haiiuacrie nopy OyBatoTb KpYIJMMH, iHOI OBanbHUMM abo enincos
MOAIGHUMH, iHOAI TPUKYTHUMH, NPIMOKYTHHMH, 11’ STUKYTHUMHM abo HES
Bu3HaueHoi Gopmu. Bkasaui 0co6auBocTi 6yA0BH NOP HaMeHI CTiHKi, I
faexarh Big 06araTbox 4MHHHUKIB. OcoOAWBOCTI po3MilieHHs nop H&
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naniiApHii AiHii € 6inbl CTIHKOIO 03HAKOH | TOMy HakuacTille BUKOpHC-
TOBYIOTbCS B ileHTH(iKaLiHHUX aocnimkenHsx. Jlo TakMX 03HaK BiIHOCS-
THOSI: PO3LUMPEHH JIHIT B MicLi posMilleHHs nopu (Man. 104, 3); Hesamk-
HyTI TIOPH — BIAKPHTI 3 0AHOrO DoKy — «3aToka» (main. 104, 1), abo 3 0box
0OKIB — «nipoToka» (man. 104, 2); posmiumieHHs nop Ha rpebeni aiuii,
T00TO 3MILLEHHS MOpH BJ1iBO 200 BMpaBo Bif oci aiHil (man. 105, 3); ocob-
AMBOCTI B32€MHOrO PO3MilleHHS nop (Tex Ayxke CTifika o3Haka), ABi ro-
psill PO3TALLOBaHI MOPH, 3’€HaHI «npoTokowoy (man. 105, 2); agi 6au3bko
posTaiioBati nopu (man. 105, /7).

Ak  MIKpOO3HaKH B MNOPOEIKEOCKOMIYHOMY JAOCIIIKEHHI CAiiB
pYK BHKOPHCTOBYIOTb OCOOJIMBOCTI TOHKHMX JIHIW — AeTaned, CX0HX Ha

3

Man. 104. OcoGueTi 03HaKH
NaniigspHUX JiHii:

I — nopa, BigxpuTa 3 ogHOro Goky
(3aToka); 2 — nopa, BiakpuTa 3 060X Hokis
(npoTtoka); 3 — po3WHpPeHHs JiHiT B Micui

pO3MiLlleHHS TIOPH

Maun. 105. Ocobueri 03uaxu
naniiApHUX JiHii:
! — nBi 61M3bKO pO3TaLIOBaHI MOPH;
2 — niBi NOpH, 3’€/IHAHI NPOTOKOIO;
3 — 3MiLIeHHS NOpH BiIHOCHO MiHiT oci

NanIspHI JIHIL ale 3 MEHLLIOK WUHPHHOIO (B OLIbLIOCTI BUMAZKIB X LIMPH-
Ha He nepesuliye 80 Mkm). Bonn cranoesTs coboro BucTynu Ha aHi Gopo-
3€HOK MDK NanuIAPHAMK JiHiAMHU. Taki NiHiT 3ycTpivaloThes He y BeiX Jito-
AeH, 1 JIMILEe HA OKPEMUX ISHKAX y30piB. BoHu He cTBOpIOOTH 31MTTH ab0
posranmyseHHs. Sk 0coOHCTI 03HaKM BUKOPUCTOBYIOTH Taki iX 0coGnMBOCTI,
K HasBHICTb HA BIAMNOBIAHIA ALNAHUI Y30py TOHKHMX JiHIMH, iX JOBXHHA Ta
“YHCeHHi nepepusy. JIo OCOGHCTHX O3HAK MOXHA BKIIOYATH PO3MilleHHS
TOYOK 3MiHHM LIMPHHH TOHKMX JIiHiH, a TakoX OCOGJMBOCTI pO3MillEHHS
TOHKHMX JIIHIH BIIHOCHO NANMUIAPHUX NiHIA 3BMYaHHOT ILMPUHK Ta iX aeTaneii.
MoxHa BUKOPHCTOBYBaTH AK 0COOMCTI 03HaKH i ocobimBocTi GynoBU
(bniekcopHHX MiHIN: BENMKMX 3rHHAIBHUX CKIANOK LIKIPH HA JOMOHSX Ta
MK anaHramu MasbiliB pyK. 3BU4aHHO iX PEKOMEH/YIOTb BUKOPHCTOBY-
BATH 1K OPIEHTOBHI Ta A0NOMDKHI O3HaKH Mia yac ineHTHdikauiliHoro no-
CIIJDKEHHS CNIAIB NaniispHUX JIIHIA, 3 YAM He 3aBX/IM MOXKHA MOrojiu-
Tk, Ha kpasx ¢uiekcopHuX NiHiH Takox HagBHi YHCIIeHH] MikpoaeTai —
BUCTYNH 1 BNaJAMHK, OCOOKMCTI O3HAKK AKUX OnucaHi paHiwe. Mikpoananis
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LUMX O3HaK fepeTBOpioe (GIeKCOpHi JIHIT y Bak/MBE JUKCPENO 1MCHTH:
¢ikauiiinol inpopmaii. 4
Kpim Toro, sk 0cobucTi 03HaKK NpH ManoMmy ineHTudikauiiHoMy no
BUKOPHCTOBYIOTH | 0c06MBOCTI GY10BH BinuX NiHIH: MIIKHX CKIA/I0K, 4
Bi0OpaXkalOThCs B Cilijiax ManiispHuxX y3opis nicas ix obpobku nopo
KOM, y BMIJISAI TOHKMX OinMX NiHii, 3BiJKM ¥ OepXKain CBOK Ha3R
AnaTomiuHa npuposaa 6inux JiHii e He BcTaHoBAEHAa. MoxHa Tisb
3/10ralyBaTHCh, LIO0 BOHM CTBOPIOIOTHCA Mifl €0 pyXy M’A3iB y MiCHs
c1aboro po3BUTKY MiALUKIPHOI JKMPOBOT KITKOBHHM 1 OUIbII MILHO]
3pOLLEHHA WIKIPH 3 HWKYEPO3MIlLlEeHHMH 11apamu. 3a JITEPATYPHUMHM g
HUMH, Ha HIrTHOBMX (asaHrax nanbuis pyk Gini ninii 3ycTpiuaroTbes y
18% BHMMAAKIB, HAa BENMKHX MaJbLAX NPaBoi PYKH HacTille, HiXK Ha Nig
pyuli Ta iHWKX NaTbLiX. .
Ha ocHoBHMX Ta cepeaHix (panaHrax nanblliB pyk Bkasaui 6ini ji
cnoctepiratotbes B 60% sunazkis. bansbko 80% 6Ginux ninik 36epiracte
[IOBTO, HE MiHAIOYM PO3MipiB Ta (OPMH, a B PELITi BMNAAKIB TaKi Ji
NPOTATOM OJIHOTO — JIBOX MICALIIB MOXYTb 3’ SBUTHCS, 3HHKHYTH abo 3
HUTH po3Mipu Ta Qopmy. [3-3a HecrilikocTi 6ini NiHIT BUKOPUCTOBYIOT)
NULLE SK AONOMDKHI iAeHTUdIKALIHHI O3HAKH. -
Mikpockoniuni aerani ¢uekcopuux abo «Oinux» NiHii NOPiBHAHO
HecTIHKI, K | caMi CKJIAZIKH, Ha KpasX SKHX BOHH po3miulyroThed. OnHa
KOJIM BOHM BUAMMI 1 B CNlidll, | HA €EKCMIEPUMEHTAILHOMY BiIOUTKY, iX MO~
’KHA BHALNATH TA BUKOPHUCTOBYBATU 114 1A€HTHIKALLIT. ;
Sk i B TpaaMUiHHOMY AAKTHIOCKOMIYHOMY JOC/IIKEHHI, SK OCO:
6UCTI O3HAKM BUKOPHCTOBYIOTH 0OcoOnuBOCTI pyOuis (uipamis), sKi
HacjliAkamMM pi3HMX TpaBMm, XIipypridHux onepaliii Ta 3aXBOpPIOBA
Po3Mipy i Micue3HaxomkeHHs PYOLiB pO3MIAAAIOTECS B JaKTHIOCKOM
ak inentudikauiini o3Haku. Paniwe Oys HaeneHuid ix nepedik, fK
CBi4MTL Npo Te, WO BinoGpaxenHs pyOuis y caigax A03BONSE BH
wyBaTH ifeHTUdIKaLiAHI 3aBJaHHs HABITh TOAI, KOAM NaninsgpHi JiHil
MaroTb HeoOXiaHOl iseHTH(dikauiiHoi iHdopmauii abo . HaBiTh
BioOpasunucsa B ciijiax.

§ 2. MeToaMKa MOPOCKOIMIYHOTO AOCHIAAEHHA

Ocobnusocmi MemoOuKU eKCnepmno20 OO0CHIONCeHHS MIKPOO3H
naninapuux yzopie. OcobauBocTi Gya0BM Ta BJACTHBOCTI MiKpPOO3
naniiApHyMX AiHii Bu3Havae cneludikKy KOXHOT 3 YHOTHPLOX CTalii NOpoes
JKEOCKOMIYHOTrO JOC/1KEHHSI. -

Iepwa cmadis — 03HAWOMIIEHHS 3 OAEPKaHWMU MaTepianamm, orik
06 ekTiB, BuaBaeHHa Ta dikcauis MikpoosHak. JlocnipkeHHs po3noyrH
ThCA 31 3'ACYBaHHS 3aBJaHb €KCMEPTH3W, YMOB, 33 SIKUX 3HaHAEHI MIKP
CJlIM NaningpHUX NiHid, 06CTaBUH, AKI MOIIM BUKJIMKATH iX 3MiHuM (CAO
cobiB dikcauii, 30epiranHs, ynakoBKH). 4
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[lepenycim Bu3Ha4YacTh cama MOMUIMBICTb JOC/TIKEHHS MIKPOO3HAK
Oy/A0BM MAnuIsApHUX JIHIA (479 NOPOEMKEOCKOMIYHOrO A0CHIIKEHHS
NpUAATHI TUIbKK CIIAW HA PIBHIW, rMaakid NOBepXHi — HANpUKiaj, CKIi,
MOPLENsHI, Kepamilli TOLLO0); Aaji OPiEeHTOBHO BH3HAYAIOTH AABHICTh Ciiy
(Tomy, wo Bxe yepes 8—12 aHie y cnigax posniMBaeTbes BigobpaskeHHs
nop Ta KPaiB NaniispHuX JiHii).

ToTim 3ailCHIOETHCS OrNIAA 06 €KTIB 3 BUKOPUCTAHHSM ONTHUHUX Me-
TOAIB, | BU3HAYAIOTH MICLE3HAXOMKEHHS ChiaiB, Aki QikcyloTs. [Ins 3Ha-
XOIUKEHHA C/IAIB HE 3aBXKAH JOCTATHLO Or/AAY 200 BUKOPHCTAHHS ONTHY-
HAX MeTOAIB. IHOAI NOBOAMTLCA BMUKOPUCTOBYBAaTH (i3MuHi Ta XimiuHi
MeTOAH. JI0 HUX 3BEPTAlOTHCA JMILE B THX BUMAAKAX, KOJH CIiM HEBH-
aumi (namip, nepeso), abo BOHH He MOXYTh Oyt cdororpadoBaHumy
GesnocepeaHbo 6e3 006pobku. HenorpibHo nposBasTy Ciimu, B AKMX BH-
AMMI - MIKpOAETanl, MOpPOIIKAMH, HaBITh JpiOHO3EPHUCTHMH (Xoua B
NITEPATypl Takl peKoMeHAauil 3yCTpiuaioTbes), 60 Hepiako mix 4ac nodap-
OyBaHHs (hapOytoua peyoBMHA 3aKpHBAE MOPH. 3aMiCTh MOPOLIKIB Kpalle
HAaHOCHTH KINTHBY (HalKpalle OJepikaHy 3 KPUCTali4yHOI Kam$popH), BH-
KOPUCTOBYBATH Mapu MOy, ajlokcaH abo TepMOBaKyyMHE HanMIEHHS.
[licns BUABNCHHS CHIAIB (32 Z0MOMOro Toro abo iHWIOro Meroay Bci
caigu ororpadyroTh 3 A0CTATHLO BEAMKMM 36iiblieHHAM (NpUGAH3HO
10 — 25 kpat, KyT OCBIT/I€HHs MOBHHEH GyTH GnnsbKo 75°).

~ s potorpadysanHs kpaiue BukopucToBYBaTH Mikpockon MBC-10 3
MikpooToHacaiko, abo oToanapar «3eHiT» 3 MONOBKYOUYHUMH KilbLs-
MW, a0O CKOPMCTATHCA TNPHCTABKOK UIS MiKpO3HOMKHM naGopaTopHoi
YCTaHOBKH Yiiapyc. B okpemux Bunaakax cniau, iMOBIpHO npuaaTHi ans
MOPOCKOMIYHOrO OCHIKEHHS, MOYKHA KOMIIOBATH HA AaKTH/IOMiBKY 260
CHIIIKOHOBY MacTy.

3pa3ku BiAOMTKIB NanbUiB PyK MiArOTOBNAIOTh Ha APKYIUAX [JITHLEBO-
ro nanepy (Mo)kHa BHKOPUCTOBYBATH eMyJibCiiiHuii wap ¢oronanepy),
NEPLIMF pa3 He OYHLLAKOYM PYKH Bifl 3a0py/IHEeHb, APYrHii pas — peTenbHO
NOMMTH PYKH 3 MUJIOM. BinbuTku oiepxyTh 10TOpKyBaHHAM 3a0apBiaeHoi
DapBHHKOM MOBEPXHI LWIKIPH (3 PI3HUM HACMYEHHAM) 10 nanepy (npoko-
4yBaHHS NajIbLIB MO MOBEPXHI apKylla HEJOMYCTUME).

Jns opepkanns AKicHWX BinGWTKIB naninspHux niHii ana mopis-
HANBHOTO JOCHIDKEHHS PEKOMEHAYIOTh | TAKMI METOJ: MOMHTH pyKH 3
MHUIIOM 1 BUTEPTH HACyX0; MPOTEPTH CIHPTOM abo ONEKOTOHOM; MpoBec-
TH NIeKLTbKa pasiB Mo BOAOCCIO ab0 00MYUI0; JOTOPKHYTHCS 3 Pi3HUM
CTYNEHEM HATHCKYBaHHs JIO YMCTOTO CKia, | 06POOHTH MiNKO3ePHHCTHUM
MOPOLLIKOM /It AAKTHIOCKOMIYHKUX gochijkeHb («Manaxitom», «PyGi-
HOM», caKero ra3zoBolo).

MoskHa pexomenayBaTH i hoToximiunnii cnocib onepxanus BinbuTkis
NanbUIB pyK Ui MOPOEMKEOCKOMIYHOrO JochimkeHns. Jlnsg usoro rory-
10Tb 25% po3umn Tiocyabhaty Hatpilo abo 5% po3uMH XJIOPULY aMOHIIO.
Ontum 13 BKa3aHWX PO3YHHIB 3MOUYIOTb MOBEPXHIO WIKIPH | IPUTHCKAIOTH
Ao 3aceideHoi Goronnisku Ha 40-50 cex. [lani wo ¢oTonnisky npossns-
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10Th 3BHYAUHUM CMOCOOOM MpH JAEHHOMY OCBIT/IEHHI, QIKCYIOTh 1 3 onep
JKaHUX HEraTUBIB APYKYIOThb q)oTOBmﬁmKM

Hpyea cmaois 0ocioxcenns — aHaniTHuHa, Ha AKIA WIAXOM Bnaqeuméj
CiAiB Ta €KCNEPUMEHTAILHNX BIAOHMTKIB BM3HAYAIOTHCS MIKPOO3HAKH
ix inenTudikauiita sHaummicTb. Y npoueci aHanisy BiaGHparoThCs Mam..;
poaetani 6y10BH y30piB (MICTOK, 3AKTTA TOWO), Ois AKUX prl‘lyIOTbcxi
mikpoaerani. Haibinbiu 4iTKi 3 HMX BHKOPMCTOBYIOTH AK BHXIAHI /g
MOPiBHAHHA MIKPOO3HaK.

MakpockoniuHi 03HaKK € BUXIAHMUMU /IS MOPIBHAHHA MIKPOO3HAK, &
B3AEMHE PO3MILLIEHHS MaKpPOAETaNEH Ta MiKpOO3HaK MOTPIOHO posmam«mﬁ
K i1eHTUdikaliiHy MIKpOO3HaKy GyﬂOBH ManuispHoro y3opy. »,

Tpemsa cmadis — NOPIBHANLHE 10CTIKEHHS, B OCHOBI AKOIO NEKHTE
MOPIBHAHHA OUIHOYHMX AAHUX NPO O3HAKHW, AKI BinoOpasuiaucs B cm%
/1aX Ta eKCMePUMEHTAIbHUX BiAOUTKaX. Po3nounHati nopisHanbHE J-'l%
CHKEHHS 3 MIKpOAeTaslel He Cllij, TOMY, WO 3HAHTH Cepe/l COTeHb TH-
cAY MIiKpOBMCTYIIiB, BNafiMH, NOp, OGPUBKIB TOHKHMX JiHIA Ha eKClepu--
MEHTallbHUX BiAOMTKAX Nanbuis pyk ocodu Kinbkox (HaBiTh ,J]EKIJ'leGQ
fiecsTKiB) MikpoaeTaeH, aKi BiloOpasuinch y Cilifli, HEMOXKIIMBO. 0

Po3ro4YuHaTH NOPIBHAIbHE AOCTIKEHHS NOTPIOHO 3 BM3HAYEHHS 30-
HH y30pY, fiKka BigoOpasunaca B ciiai. SIKuwio 30Ha He BU3HAYAETHLCH,
HEOOXiZIHO MOPIBHIOBATH CJIiL 3 PI3HUMM HaCTUHAMM 3Da3KiB, BHUKOPUCTO=
BYIOUH AIK Bi/iNPaBHi TOUKHM ENEMEHTapHI O3HaKK — AeTani Oyaoeu naninsp-
HMX y30piB, a AKWIO TaKi O3HAKM BIACYTHIi, 32 BiANpaBHI TO4KH 6epy1‘
MPOOBKEHICTb Ta LWMPUHY NaniIspHUX JiHIA, MDKnaningpHux Gopose:
HOK. SIK BinnpaBHy TOYKY MOXHA BUKOPHUCTOBYBATH TOPH 3 xapaxTepHoug
Gynosoto, abo BUOMpATH Ti MIKPOO3HAKH, AKi MOXKHA MOPiBHIOBATH nep--
WKMH. Y SKOCTI BMXIAHUX MiKPONETANICH 3py4HO BHKOPUCTOBYBATH p03
uieni 6ing HUX HaWOINBIL HiTKI MOPU 3 XapakTepHow dopmoro abo Mmpng
BUCTYNH (HaNpUKIaj, B BUCTYNH | BrajuHa Oind 3aKiHYSHHs NnaninspHol
ninii a6o Tpu YiTKi BEJIMK NOPH TPUKYTHOT JOPMH B TOULL CXOJDKEHHS ABOX:
maninapHux niii). He moxkna sakindysaru noplsHsmbue ﬂocnm}i{eﬂusg,t
SIKILIO He 36iraoTbes Gopma i posmipu MikpoaeTanei, abo 3pasy xk BBaka:

iX BigMiHHOCTAMHM. Ha nmo4aTkoBOMY eTari 10CUTb BCTAHOBHTH HAABHICTS.
mikposetanedi. dopma Ta PO3MIpH BHCTYIIB, BMaMH, MOp — HaiiMeHIl
cTiHKi i My>Ke BapiauiiHi 03HaKH, NOBHHIA iX 36ir Oysae AOCHTL piako. R

[TopiBHSHHS NOTPIOHO MPOBOAMTH 3a BIAOMTKAMM ManinspHUX y30piE
yeiX rpyn 3paskis, MPH LbOMY A7 €KCNEepTa BaXKJ/IMBO OAePKATH AeTallbH)
iH(OpMallilo MPO METOAMKY OTPUMaHHs 3pa3KiB. BusHauuBiK HasBHI
JEKINbKOX 30DKHMX MiKpoAeTaned Ha MOpPIBHIOBaHHX AINSHKAX y30pi
nepeﬁm [0 aHali3y TaKoi 03HAKW, 9K B3aEMHE PO3TBILYBAHHS, BiicTaH
MDK MIKpOO3HaKamH. Y 1NOpOCKOMIYHOMY JAOCTIDKEHHI BOHU OLOGJ'IH

XOM BMMIipy Ha 30i1bLIeHHX 3HIMKax abo npubausHO. ]
V dororabnuui 30ikHI MakpoO3HaKM 3BMYAHHO MOMIYAIOTH OJHAKOBHS
MU NliTepaMu, a 30DKHI MIKPOO3HaKM — OTHAKOBUMH UMU(PpPAMH YEPBOHO
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Man. 106. Cain
nanianpaoroe ysopy ua 06’ ekri

Man. 107, Biaburox
MITAHKH BAJLUA PYKH

KOJILOPY; BiAMiHHOCTI — | OAHAKOBUMH uvppaMu 3efeHoro abo CHHLOIO
konbopy (man. 106, 107)."

CuHTe3yt0Uy YacTUHY NOPIBHAIBHOIO 10CTiVKeHHs noTpidHo posno-
HHHATH 3 NOACHEHHS PO3ODKHOCTEH, | TIbKH Mic/s LBOrO OUIHIOBATH 36ir
03HaK. Y nopocKkoniuHOMYy ,ElGCI[m}KGHH! PO3MILICHHS Ta B3aEMHE po3Ta-
LyBAHHA MOP — HaHOIbL CTikika O3HaKa, sIka Mae HaHBuuly ineHTUdi-
KauiiHy 3HAYNMICTb, 9K i B €PKEOCKOMIYHOMY JOCITIKEHHI (Buctynie Ta
BNAJIMH HA KpasX NiHii). BucHook €KCnepTa 3 NopoeKEOCKONI4HOro
NOCIIDKEHHS CAiliB ManiispHUX y30pis, AK i B TPaAHLIAHOMY JaKTHIOC-
l{onmuomy JLOCJTIIFKEHHI, (opmymoeTbes B kaTeropuuHil dopmi: 36irae-
ThCA CJ11J1 3 BIAOMTKOM YH HI.

Hanucanns BucHoBky excriepra Ta opopmaents hoTorabanii a0 Hbo-
ro, MPOBOAMTELCA 33 3Ara/IbHUMH NPABHIAMH HAMMCAHHA EKCIEPTHHX BH-
CHOBKIB, 3pa3mc BHUCHOBKY eKCMepTa 3 NOPOEIKeOCKOMIYHOr0 A0CIiHeH-
Hd HaBeJleHUH y A0RaTKY.

1
O1HakoBHMY HTCpa\lII nosuayeni 360xkni Makpoosnaku, a undpamn — 36ixui Mikpo-
JeTani Oy oK nANIIAPHUX NiHIH.



HDONATKH

Hodamor N |

3PA3KH BHCHOBRY EKCIIEPTA

MinicTepcTBO BHYTPIIIHIX cipaB YKpainu
ExcneprHo-KpUMiHANICTHYBHE Biain

Hignucka

Meni, ekcnepty Kpasuenky B. 10., y BignoBigHocTi i3 cr. 196 K
Ykpainu nosicHeHi npasa Ta 000B’A3KH eKcnepTa, 1o nepenbayeHi cT. 7;
KIIK Vkpainu. -

~ TIpo kpuMiHa/IbHy BiANOBIAAILHICTb 32 Aady CBIJOMO HETPaBIUBOrG
BucHoBKY 3rifHo cT.178 KK Ykpainu nonepemkeHun.
12 TpaBua 1997 p. nionuc KpagueHko

g oa

BucHoBok ekcnepTa

Ne 123 Bin 12 TpaBus 1997 p.

Excrniepr excneprHo- KpuminanictHuHoro siaauty MBC Ykpainu Kpa%‘l
uenko B. [O., skuii Ma€e BHllly IOPHAHYHY OCBITY, CrIELliaIbHY KpUMiHAIIC-
THYHY TiAFOTOBKY Ta cTax pobOTH 3 POKM, HA MiACTaBi MOCTaHOBH MPO
MpU3HAYeHHs eKCTepTH3H, Lo BHHeceHa 11 TpaeHs 1997 poky cnifuu
CB YBC MBC VYkpainu B JIHinponeTpoBCbKid 001acTi 3 KpUMiHalb
cnpaeu Ne 2033, wo Gyna nopyuieHa 3a (GakToM Kpaaikkh 0COOMCTORO
MaiHa rpoMajsiHHHA, BAKOHAB JAKTHU/IOCKOMNIYHY €KCIIEPTU3Y.

-

O0cTaBHHHA cpaBH

IMig yac ornsay Micus Kpajaiku 3 KBapTHpW rpoMansHkd Kium
ko JL. L, sika npoxuBae 3a aapecoto: M. JHINPONETPOBCHK, BY1. KapGuuies
6.3, k8. Ne 410, 5 Tpasus 1997 poky Gyna 3HakijieHa Ta BuiydeHa yaiHa
yauika 6i10ro Konbopy, Ha sKili MOXyTb OyTu 3alMllIEHi CIAH pyK 370
YUHLA.

I'l TpaBHs 1997 poky 6y 3arpumannit rpomaasuut Jhiok . M., 1
3aMi03peHUH Y CKOEHHI KPaaiKKH.

O0’exTH 0CTiKEeHH:

1. Yaiina uailika, o Oy1a BUIy4eHa Mij 4ac orjasay Micld KpaaiskKKH:
kBapTupu rpomaasHku Knumenko JI. L.
2. JlakTunokaprtka Ha rp. Jlroka . M.

3. Haxkrunokaprka Ha rp. Knumenxo JI. L.

1

Ha supimenns eKcnepTH3H NOCTABJICH 3aNHTAHHA:

1. U € Ha uaiiHiii yawui criny pyx, npuaarHi st ineHtugikauii 0006»1?;
2. Skmo Taki cniaM €, TO 4M He 3alMLUeHi BOHH 3aMiJl03peHHM Jhio=
kom I. M. abo norepninoro Knumenko JI. 1.7
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JocaigxeHns

Yalina yaluka HaziiI1a Ha 1OCIAXKEHHS B KAPTOHHIM KopoOili, 110 Mae
npAMOKYTHY Gopmy Ta posmipu 120x100x50 mm. YmakoBka oneuaraHa
ifbuTKOM MacThuHoi neyatku CB YBC m. /IHinponerpoBcbka CHHBOTO
kobopy 3 TekctoM «CB YBC JlHinponeTpoBebkoi obacTi. [ nakeris Ne
I». Ha xopobui € pykonucHuii Tekct «YaiiHa yallika, BUITyyeHa Mij 4ac
ornaay Miculs noAii: kpaabkku ocobucroro makHa 3 kBaptupu rp. Knumen-
ko JI. L» TlousTi: ninnvcw, cniguui: nignucy. Ynakoeka Ta BiibUToK neya-
TKH MOLUKO/KEHb HE MatoTh. JIaKTUIOKAPTKH 3 BiIOMTKAMU MANbLIB TA 10-
noHb pyk rpomaasH Jlioka 1. M. ta Knumeunko JI. I. nvamidiinm Ha pocni-
[PKEHHS Y KOHBepTi po3mipom 150%250 MM, B HeoneuaTaHOMY BHIJISAI.

Yaiina yawika 6110ro K0nbOpy, TOBIIKHA CTiHOK 3 Mm. [liamerp BiHus
vawku 80 MM, aiameTp aHa — 43 Mm, BucoTa 46 MM. Pyuka vaiuku niame-
tpom 20 MM, ToBLIMHOK 8 MM. Ha BiacTaHi 3 MM Bia BiHLIA Yaluku po3Ta-
ioBaHa 61ucKy4a 0619MiBKa JKOBTOrO KOJIbOPY LUMPHHOIO 2 MM 3 HE3Hay-
HUMH TMOTEPTOCTAMH. 30BHILLIHA MOBEPXHs YalUKW Mig oOnAMiBKOK Mmae
[ieKOpaTHBHY 0OpobKy y BHIiIsai 3arnnliieHb y pOpMi NMiAKOBH PO3MipoM
7%13 MM i TOBLUMHOIO Janok nifkoBu 2 MM. Yepes oauu ¢parment, mixk
JankaMi NiakoBH, 6apBHUKOM JXOBTOIO KOJILOPY BUKOHAHO MATOHOK, L0
naraaye dopmy kpamii goexunoro 6 mM. Ha Bigcrani 20 MM Bin BiHLm
YalIKH PO3TallIOBAHMH MaFOHOK OPHAMEHTY Y BHUIJIA/AI CTH/I30BaAaHUX KO-
JIbOPOBHX KBITiB (AKB. (oTo | y poToTabnuui).

Iin yac ornsay noBepxHi YaHHOI YaLIKK y HAaBKICHHX NPOMEHSX JEH-
HOTO OCBITJIEHHS Ha 30BHILUHIA MOBEPXHI BUSB/CHI CIIAM MOTOXKHUPOBOI
pe4oBHHHM. Ins moiniueHHs KOHTpacTy 300pakeHHs cnifiB 06’ext OyB
o0nuaeHUi TeMHUM (epoMarHiTHUM nopolukoM «Manaxit» 3a monomo-
rOK) MarHiTHOro NeH3Ns.

[Ticns obnunenus B pe3ynbTaTi OrNsAy BCTAHOBIEHO: HA 30BHILLHLO-
My GOl HalIKK 3HAXOAATbCA TPU CNIAM ManinspHUX ysopie. s 3pyu-
HOCTI OMMCY BCi iAW No3HaveHi uudpamu 1, 2, 3 (aue. goro 1 B doTora-
Onuui).

Cnin 1 posralioBaHmii Ha BigcTaHi 5 MM Bia BiHus Ta 20 MM Bia pyuku
yawky. Cnin oBanbHOi ¢opmu, po3mipom 22x16 MM, Y HbOMY BiJO-
Opaswiaca LEHTpPalbHA YACTHHA METJIbOBOTO Y30pY 3 HANpPAMKOM HiKOK
neTesib BNpaBo Ta jiBa Aenbta. OCHOBA y30py 3BepHEHa 0 PYUKH YallKH.

Cnin 2 posrawoBaHuii Ha 8 MM HWwK4e ciifly / Ha BiAcTaHi 36 MM Bif
BiHLS | 36 MM Bia pyuku yaiku. Caia Mae oBansHy Gopmy, #oro posmipu
18%16 MM, y HbOoMy BigoOpa3uiiacs LEHTpajibHa YacTHHA 3aBHTKOBOIO
Y30py Ta [Bi A€NbTH, BUA Y30py — NpocTuii kpyrosui. OcHOBa y30py 3Bep-
HEHa 110 PYYKH YaLlUKH.

Cnia 3 posrtawioBaHMH Ha 30BHIlUHBOMY OOLi 4YawKW Ha BiAcTaHi
10 Mm Bix ana Ta 12 MM Bia pyuku vawkud. B cnini BigoGpasunacs ueHt-
PajlbHa YacTHMHA MPOCTOr0 AYrOBOrO y30py, OCHOBa SIKOrO 3BEpPHEHa 10
PYUYKH YalllK#.
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3arasbHi Ta ocoOucTi 03Haku Oya0BM NaninspHUX y30pis y cigax I,
2, 3 y Burani aeranei Gya0BH y CyKynHOCTI CTikiKi, OCOOMCTI Ta NOCTaTH
Aans memmbmau.tl ocobu. Cynsuu 3 GOpMH CrifiB, KpPYTOCTi MOTOKIE
nNanifspHMX AiHiH, iX WiAbHOCTI Ta PO3TAlLYBAHHS, MOXHA 3pOOHTH BM-
CHOBOK, LIO CJI/IH 3a/1MlIeH] HITTLOBHMH (palaHTaMH NajbliB pyK. d

d)omrpacbyaaﬂﬂﬂ C/liAiB_MPOBOAWIOCH HA YCTaHOBLI «Yiapycy 6{:3”
nocepeHbO Ha oTonanip nicis iX nonepeaHboro KOTIOBAHHS -HAa TEMHY
NAKTHIOMIIBKY. 300pakeHHs NaniaspHuUX JiHid Ha GOTO3HIMKaAX YOpHE ua{
Ginomy doHi (aus. poto Ne 2, 3, 4 y pororabnuui).

Biabutku nansuiB pyk rp. Thoka I. M. Ta Knumetiko J1. I. noaani
CTaHAapTHHUX ONaHKax NaKTHIOKAapTOK Ta BUKOHaHI GapBHUKOM qopﬂorq
konbopy. Ha Beix BiaGuTKax Ta KOHTPOJIbHHX BIAGMTKAX ManinspHi y30py
Bi10Opa3WIHCA MOBHO, YiTKO i A/Is MOPIBHAILHOIO JIOCHIDKEHHS TMPH=
natHi, @OTO3HIMOK JAKTHAOKapTKK 3anifnospeHoro Jloka 1. M. aus. Hﬂ
oo Ne 5

MMin uac MOPIBHAILHOrO JOCHIDKEHHS METOAOM MOPIBHAHHS caigis
nanbuis pyk /, 2, 3, BUSBNEHHMX Ha HallLl, BUTYyueHiit nia uac ornsny Mic
usg noAii, 3 Biabutkamu nansuis pyk rp. Jloka 1. M. ta Knumenko JL I
BCTAHOBJIEHO: N

1. 36ir ciigy / 3 BinOUTKOM BEIHWKOIO Mabls rpaBoi pyku rp. Jlioka I. M.

2.36ir cnigy 2 3 BiAOMTKOM MiAMI3MHHOrO MaablUs MNpaBoi pYKH
rp. Knumenko JI. 1. (notepninof) 3a 3arajibHUMKM 03HakamH Gyn0Bu nam—‘
NAPHUX Y30piB (THIOM, BUIOM Y30pY, PO3TALIYBAHHAM JI€J1bT), 3 TAKOK 3a
HasBHICTIO, PO3TallyBaHHAM Ta B3aEMOPO3TalllyBaHHAM JeTaeii 6ynomi'
naniispHAUX y30piB.

Jns imocrpauii y dororabauui va doro Ne 6 i No 7 ommolimen=
HUMH LipaMu Ta JIIHIAMH 4epBOHOrO KONBOPY y ciifi / Ta BiaGHTKY
BEJIMKOro nansud npasoi pyku rp. Jlioka I. M. no3naueni taki 30iKHI
O3HaKM: :

— MOYaTOK naniaspHoi niuii (3, 4, 7, 11); .

— 3aKiHueHHs naniaspHoi nixii (8, 9, 10); e

— 3AUTTA NANINAPHUX NiHiH (2); 3

— posrany;keHHs naninspHoi ninii (/4);

ac

— micTok (7); 5
— rauok (3); 4
— ¢parMeHT naninapHoi ninii (6, 12, 13, 15). >

CyKynHicTh BKa3aHUX BHLLE 301KHWX 3arabHUX Ta 0COOMCTHX O3HAK
y30piB, 32 BiACYTHOCTI CYTTEBHUX BiAMIHHOCTEH, CTiliKa, YTBOPIOE iHAMBIS
AyanbHO-XapaKTEpPHHH KOMIJIEKC O3HaK, Ta JOCTAaTHA /IS BUCHOBKY Mpo
Te, WO CAi manbud pyku [ Ha uYaiiHiil HallLi 3a/MIIEHUH BEMKUM Nastbs

PYKH noTtepninoi Knumenko JL. I.

Mix cninom 3 Ta Biabutkamu nansuis pyk rp. Jloka I. M. Ta Knus
meHko JI. I. BcTaHOBNEHO BiAMIHHOCTI 3a 3arajisHUMH O3Hakamu Oy0
nanijspHUX y30piB, a B CXOKKX 3a 3arajlbHUMM 03HaKaMu — 3a po3Taiuy=
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BaHHAM Ta B3aEMOPO3TALLYBaHHAM AeTanedl OylOBM MamisipHUX y30piB.
Bka3saHi BiAMIHHOCTI € CYTTEBUMH i OCTATHIMHU [U1s BACHOBKY MpO TE, 1110
ciin 3 3anuiieno nanbuem pykd He rp. Jlioka I M., ne Knumenko JI. 1., a
iHLIOT ocobHu.

BucHoBOK

1. Ha vaiiHiii yawiui, BuaydeHiéi nmig 4ac orfisay Micug nofii — Kpa-
AiKKW ocobuctoro maiiHa i3 OyauHky rp. Knumenko JI. 1. B M. J[Hinpone-
TpOBChbKY, ByJ1. Kapbuwiesa, 3, BusiBIeHO TpH ciian nanbuis pyk /, 2, 3,
npuaaTHi ans iaeHTudikadil 0COBH.

2. Cnin nanblsg pykd /, BUSBJEHWM Ha 30BHILLIHIA NOBEPXHI YallIKH,
3anuILeHHI BENIMKUM nasibleM npaeol pyku rp. Jloka [. M.

Cnia nanslg pyku 2, BUABIEHWH HA NOBEepPXHI YalHOT YalIKK, 3aULIe-
HUH MiAMIZHHHUM NATbLIEM npaBoi pyky notepninoi rp. Kinumenko JI. L.

Cnia nansus pyku 3 3anuuieHud nansuem pyku He rp. Jlioka [ M., e
Knumenxko Jl. 1., a 14107 ocobu.

Hoparok :
1. ®oToTabnuus Ha 3 apKyluax.
Excneprt: niAnue Kpasuenko B. 10.



Hodamorx N¢ 2

®OTOTABIHLA
00 eucnoeky excnepma Ne 123 6io 12 mpaeun 1997 p.

O I‘l‘l'l“l”f‘q

@oto 1. Yaiina wamka, Buaydena nig yac orsay micun noaii — kpaaixkn ocobucroro
maiina 3 6yaunky rp. Knumenxo JL. 1. 8 m. lninponerposcekky, no sya. Kapbuwmesa, 3

4OJIL.

(crars)
[Mpiseuiue Jhok LaKT.
Im’s Ian dopm.
1o 6aTbkoOBI MuTtpodanosuu (hopmyna
101aTKOBA
kiaacudik.

Hapoauscs « 8 » uepeHa 19 54 p. Micue Hapomkenns Y kpaiHa
c. Bunorpagiska Kowmnaniiscbkoro p-uy  Kiposorpaacbekoi obnacti

———

—
BELEEEEER

®orvo 2 doro 3 Moo 4

®oTo 2, 3, 4 — 30inbilueni 306pakenHs cnigie /, 2, 3, BUABIGHMX HA HaLILli
Excrnepr: nianuc Kpasuenxo B. 10.
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[TPABA PYKA
1. Benukuii 2. BxasigHuii 3. Cepenniii 4. beziMeHHRi
8

i i s

5. Mizuneus

=17 - 1

~— —
Jlinia 3runy JIIBA PYKA
6. Benuxuii 7. BrazisHuii 8. Clip;imiﬁ 9. BesimeHHuii 10. !\«:i:lmlueub
e - e

Jinig 3runy

KOHTPOJIbHI BIABUTKH
Jliga pyka = Benu l;iﬁ

®oro 5. lakTunoxaprka, 3anosHena va im’s Jlioka Isana Murpodanosuua
[TpumMiTka:y BUALIEHOMY KBAIpaTi rnokasaHuii 36ixHuil BigOUTOK NanbUs pyku.

Excnepr: nignuc KpaBuenko B. 0.



6 6 7
_f /8 | / /\8
5- -9 -9
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3 10 =
27 11 ml
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15 W3

5 /3

Moo 7. BiaOHTOK BeIHKOT0 Nalbif

@oro 6. Cin nanbus pyks /
npaeoi pyku Jhoka L. M.

Ha uaiHii yamni

®oto 9.
Kourpoasuuii 3uimok a0 doro 7

®oro 8.
KonTpoasuuii 3HiMok 10 doro 6

Mpumitka: Ha Goro 6 Ta 7 oaHoiiMerHuMu undpamu Biamiveno 36ixkni ocobuerti
03HaKkn OYI0BH NANLISPHOTO y30pY.

Excnept: nianue Kpasuenko B. 10.
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MinicrepcTBo BHYTpilmHIX cnpaR YKpaiuu
ExcrnepTHO-KpHMiEaJiCTHYHHE Bigmix

IMlianucka

MetHi, excnepry Kanyeriny B. 0. y signosiasocTi i3 cr. 196 KIIK
YkpaiHu, noscHeHi npasa Ta 000B 43KH eKcnepTa, wo nepenbadedi ct. 77
KIIK Ykpaiuu.

Ilpo kpuMiHabHY BiANOBIAAILHICTL 32 Javy CBilOMO HENpaBAMBOIO
BUCHOBKY 3rifiHo ¢T. | 78 KK Ykpaiuu nonepeykeHui.

9 ueprus 1997 p. nionuc Kanycrin B. 1O.

BucnoBok eKcnepra

Ne 223 Bil 9 uepBHa 1997 p.

Excnepr excneprHo-kpuminanictuutoro siaginy MBC Vkpainn Ka-
nyctid B. KO., sikuii Mae BHiLY HOPUAMHHY OCBITY, cneuialibHy KpMMiHai-
CTHYHY MIArOTOBKY Ta cTaxk poOOTH 3 pOKH, HAa MiACTaBi MOCTAHOBU NPO
MPH3HAUEHHA €KCMIEPTH3H, L0 BUHECeHa 7 4epBHA 1997 p. caiguum ciin-
yoro Bianiny YBC MBC VYkpainu B YepHiriscbkii 061acTi 3 kpumiHans-
Hoi crnipasu Ne 2294, o 6yna nopylueHa 3a GpakroM HaBMHCHOro BOUMBCT-
B4, BAKOHAB IaKTH/IOCKOMIUHY €KCMEePTU3Y.

O0craBHHH cpaBH:

[lin yac ornsoy micus B6uscTea rp. Kyk A. A. 7 uepsus 1997 p., Ha
30 kM YepHiriscbkoro woce OyB 3HalAeHUH Ta BUNYUYEHHIT OCKOJIOK Opr-
cKkna GUI0ro KONbOpY 3 MATOBOKO MOBEPXHEIO, HA AKOMY MOXKAMBO Oynu
3aIMILEH] CNIAM pykK 3104nHUS. 8 yepBHa 1997 poky 3a nino3poro y ByH-
HeHHI 3nounHy Oynu 3atpumani rp. Tapacenko [I. B. Ta Yephos B. O.

O06’exTH J0CTHIKEHH:

1. Ockonok opreckna 6ioro KoaLOpy 3 MAaTOBOK MOBEPXHER, 1110 OyB
BUAYYEHHWH Nia vac ornsay micus BOUBcTBa.

2. JTaktunokaptka Ha rpomansHuHa Kyka A. A.

3. Tpu apkyuwii ¢oTonanepy 3 KOHTPOJbHUMH BiAOMTKAMK NanbliB Ta
nonons pyk rp. Tapacenko JI. B. Ta Yepnosa B. O.

Ha BupimeHHs eKCHePTH3H NOCTAB/IeH] 3aIIHTANHA!

1. Yu € Ha OCKOJIKY OpPrcKia Chiiy pyk, npuaatHi ans igeHtudikauii
ocobu ?

2. SIKwo TaKi CniAM €, TO YW HE 3a/IHLLEHI BOHU 3amiao3peHumu rp. Ta-
pacenko JI. B. uu Yeprosum B. O., abo notepninum XKykom A. A.?
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Hocnimxkennsn

Ockosok oprciiia 6UI10r0 KoMLOpy HafiHIoB Ha AOCIIIKEHHS Y Ka
TOHHIH KOpo6ui, O Mae NpAMOKYTHY dopmy Ta po3mipu 100 x 80 x 20 MM,

YnakoBka onewaraHa BifGMTKOM MacTWuHoi nedatku CB YBC MBC

Ykpaiuu B HepHiriscbkiii obnacti cuHboro konsopy 3 Tekcrom «CB VBC
Yepririsebkoi obnacti. Jlna nakeriB Ne 1». Ha kopobui € pykonuchuij
TekeT «OCKONIOK Oprekia, BUTyYeHHil 1ij yac orisay Micus noaii: B6us-
crBa rp. Xyka A. A. Ha 30 kM Yepnirischkoro moce. ITousTi: NiANKUCH,
Clia4mMi: miaAnKcy». YNakoBKa Ta BiAGHTOK MEYaTKH MOLUKOMKEHb HE Ma-
t0Th. JIAKTUNOKAPTKH 3 BIAGHTKAMM NANbUIB Ta 100HD PYK Kyka A. A,
HafifLnM Ha nociikenHs y Ginomy KoHBepTi posmipom 150%250 mm.
Tpu apkywii poronanepy 3 BIAGHTKAMH ManbUiB 2 A0NOHL PYK I'p. Tapa-
cenka JI. B. ta YepHosa B. O. Hagiiiuum Ha aociimkenns y 6inomy KoH-
BEpTi po3mipom 135 190 Mm. B HeoneuaTaHOMy BUIIISALL.

Ockonok opraniuHoro ckia 6i10ro konbopy, Mae MaTOBY MOBEPXHIO, 3
000X BOKiB, ni€ecKaTy TPHKYTHY (GOPMY, TOBIIHHOK 4 MM. Jlna 3PYYHOCTI
ONHA MOBEPXHS Mae Mo3Hauky «A». OfHa CTOpOHA TPUKYTHMKA piBHa,
NIOBXKMHOIO 56 MM. [HLII 1Bi CTOPOHM yTBOPEHI KPHBOIO 1aMaHOIO NiHI€l0 |
32 FO/IMHHUKOBOIO CTPLIKOIO MAIOTh po3mipu 67 Ta 75 mm. Bepxis’s KyTa,
YTBOpEHOro cropoHamu 67 Ta 56 mm, 3namane. Ha nosepxHi 3 nosHaukoro 4
Oins ULOro KyTa HasBHHH CKOM TPUKYTHOI ¢opmu posmipom cropin
5x9x4 mM. 3aranbHuil BURIA OCKOJIKA 3 NOBEPXHI 4 11B. Ha HOTO No | B
dororabnuui.

[Mig yac ornsny y HaBKICHWX MPOMEHSX OCBIT/IEHHS Ha MOBEpXHi A
OCKOJIKa Oprekia 3HaimeHi Cliin noToxupoBoi peyosunu. Jlns nonin-
LIEHHsA KOHTPAcTy 300pakeHHs cililly noBepxHs 06’ckra Gyna obnuneHa
TEMHHM (PEPOMArHiTHUM MOPOLLKOM «ManaxiT» 3a JONOMOrOK MarHiTHO-
ro MeH3Js, Micas Yoro C/Aiayu cTanu BUAMMUMH. [1ia yac oriaay kpaii 60-
KiB IOBXKHHOIO 67 Ta 75 MM BHSBIEHO /ABa CIiAM NaninspHUX y30piB (Ha
oro Ne 1 Bonu nosHaueHi uudpamu / Ta 2 uepBoHOro KOJIbOPY).

Cnin Ne 1 posramoBanuii 1o kparo cTopoHu posMipoM 75 MM Ha
BiAcTaHi 30 MM Bift KyTa, yTBOPEHOrO CTOPOHAMH J0BKHHOIO 67 Ta 75 MM.
Cnix Mae HanisoanbHy dopMmy, posMipn 7x9 mm. Bin BinoOpazuBca y
BUIJIA/ll Maska, W10 CBiAYHMTL NPO AWHAMIYHMI Xapakrep B3aeMOJil.
BinobpaskeHHs naninspuux niuiii B caini He NPOrJISA3€ThCSA, 1O CBiIYHUTH
Npo HeNpUAATHICTL CAILY Ans ineHTUdiKauii ocobu.

Cain Ne 2 posramoBatmii no kpaw cTOpoHu po3mipom 67 MM | Ha
BIACTAHI 5 MM BiJ KyTa, YTBOPEHOTO CTOPOHaMH posmipom 67 i 75 mM.
Cnin mae npamokytHy dopmy, posmip 7x 11 mm. ¥ HbOMY BinoGpaszunacs
UCHTpa/bHA 4aCTHHA MET/ILOBOrO Y30pY, OCHOBA SKOIO 3BEPHEHA [0 CTO-
pOHH po3Mipom 67 MM.

KpyricTs notoky naninspuux ninii y cnini, ixHs winbHicTs Ta po3Ta-
LYBaHHA BKa3ye Ha Te, WO C/TiJl 3a/IMLICHO HIrTbOBOK (hanaHroo nansud
pyku. ¥V caifi Bino6pasunocs Kinbka naningpHUX niHil Ta 5 neraneit oy-
AOBH ManinsipHoro y3opy.

8
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N

CyKynHiCTb BKa3aHHX O3HaK 3a KiJIbKICHUMH Ta SKICHUMH XapakTepu-
CTHUKaMM He0CTaTHs s ineHTudikauii ocodn. )

3 wMerolo Gimbil  AETAILHOrO JOCHIDKEHHs OyB BHKOPHCTAaHMH
mikpockon MBC-10. INpu 36inbwenni y 56 kpaT BCTaHOBJIEHO, IO Y CIiAi
JIOCTAaTHBO YiTKO BifloOpasuIMcs ocobnuBocTi OyAOBH NOP Ta KPaiB caMux
nanisgspHux niHid. CyKymnHICTb BKa3saHMX gcoﬁucmx O3HaK ManiApHHUX
NiHil YTBOPIOE iHAMBIAYalbHO-XapPAKTEPHHH KOMIUIEKC O3HAK, NOCTATHIM
a8 inentudikauii ocobu. !

®otorpadysaHHs chilly MPOBOAMIOCH 32 JOMOMOrOK MIKpOcKona
MBC-10 doroanapatom «3etit Ha doromnisky «Mikpar-H». Ha onep-
aHoMy (GOTO3HIMKY 306paXkeHHs JiHii — YopHe Ha Ginomy (oHi.

Binbutku nansuis Ta ponows pyk rp. Tapacenka [I. B. ta HepHo-
sa B. O. mopaHi Ha pocnimkeHHs Ha ¢dortonanepi 3 MISHUEBOKO MOBEpPX-
Heto. Bei Tpu apkymi Matoth posmip 180%240 mm. KoHTposbHi BIAOHTKH
3pobsieHi Ha TisHUEBiH noBepxHi Ta oOmuIeHi TEMHUM (DepOMArHITHUM
nopowkom «Candip». KoHTponbHi BiAOHTKM YTBOpPEHI 3 PI3HOK CHJIONO
HaTHCKYBaHHA.

Jakrunokaprka Ha rp. XKyka A. A. BUKOHaHa Ha CTaHJapTHOMY ap-
KyLli nanepy 6apBHHMKOM HYOPHOIO KONBOPY. ’ _

VYci BiNOMTKM MasibUiB Ta AONOHB PyK OCIO, IO BKa3aHi BHILE, BifO-
GpasuIKCs MOBHO, YiTKO | MPUAATHI ATA NOPIBHAIBLHOTO AOCTIDKEHHS.

[lig 4ac NOPiBHANBLHOrO JOC/IKEHHS METOAOM MOPIBHAHHS Cilidy
nanbus pyku Ne 2, BUSBIEHOr0 Ha OCKOJKY CKJa, 3 BIAOMTKaMK nasbuis
pyk rp. Heprosa B. O., Tapacenko [I. B. Ta Jyka A. A. BcTaHOBJIEHO
36ir cniny Ne 2 3 BIiIGMTKOM LEHTpPaNbHOI 30HM MI3MHUS NPaBoi PyKH
rp. Tapacenko JI. B. 3a 3aranbHuMH o3Hakamu Oy/0BH Y30py: LIMpHHI
naniispHUX JiHiH, HAABHOCTI Ta B3aEMOPO3TaLIyBaHHIO AeTalei Oya0Bu
y30pYy, @ TaKoXk 3a 0COOMCTUMHM o3HakaMu Oyn0BM MOp Ta NaniigspHUX
JIIHIH. 4 Y,

Jns intoctpauii y dororabauui Ha poto 4 i 5 oaHolMeHHHMHU unpa-
MU Ta JIiHIAMH YEPBOHOTO KOAbOPY ¥ ciiai Ne 2 Ta y BIAOWTKY LeHTpab-
HOT 30HHM Mi3uHUs npasoi pyku rp. Tapacenko [I. B. no3Haueni Taki 30ix-
Hi 3arajibHi O3HaKH:

— po3rajly)keHHA NaniagpHoT Ainii (4);

— 3JIUTTA NaniagpHUX nixii (B);

— MOYaTOK NaniispHoi NiHii (B);

— IWMPHHA NaniNspHUX NiHik (1),

— mictok (A);

Ta HACTYIMHI 0COOMCTI O3HAKM:

— ocobnuBocti hopmu nop (24, 25, 27);

— HE3aMKHYTICTb NOp 3 ABOX KpaiB — nponus — (16, 18, 19),

— HE3aMKHEHICTb MOp 3 oAHiel cTOpoHH — 3anuB — (J, 10 13, 23, 26);

— 0coBAMBOCTI po3TalyBaHHs 0P Ha NaninApHiA niuii (6, 7, 8, 13, 14,
20, 26); o

— B3a€MHE pO3TallyBaHHS MOP Ha NaniispHii aiHii (4);
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— PO3LUMPEHHA NANLIAPHOI JTiHii B MicLi posTautysants nopH (1, 2, 9, 21);

— BMaJiMHa Ha NaniAspHin niuii (12, 15).

[Topsa 3i 30KHUMH O3HaKaMH 3HaHIEHi TakoXK BiAMIHHOCTI, Ang
iunrocTpauii y gororabnuui Ha goto Ne 4 i 5 nosHaueni oaHOUMEHHUMY
UH(paMK Ta JIHIAMH 3€1€HOr0 Konmbopy y ciiai Ne 2 Ta BiAGUTKY LeHT-
pasbHOT 30HM Mi3HHLS npasoi pyku Tapacenko 1. B.: -

— BiaminHocTi y dopmi nop (7, 5, 6);

— BiAMiHHiCTb y (OpMi KpaiB Ta TOBWMHI manispHux Niuiii (2, 3,
4,7, 8).

BkasaHi BiMIHHOCTI He € CYTTEBHMM Ta NOSCHIOIOTHCA: BiAMiHHUM
CTYNEHEM HATHUCKYBaHHA y CJiAl Ta BiaOMTKy; 3a6pyaHEeHHSAM MOBEPXHi
pyKH; negopmauieio noBepxHi dortonanepy y BMrisai pucku, wo OGyna
YTBOpEHA MOMEPEfHIM 3iTKHEHHAM (oTonanepy 3 roCTPHM MpeaMeTOM;
BIAMIHHOCTAMH y KyTi 3ITKHEHHS NaIbUIB PYKH 3 MOBEPXHEIO 00 €KTa NpH
KOHTAaKTHI# B3aeMofii.

CyKynHicTh BKa3aHMX BHLIE 3G1KHUX 3arajibHUX Ta OCOOUCTHX O3HAK
MpH BIACYTHOCTI CYTTEBMX BiIMIHHOCTEHi YTBOPIOE iHAMBINYabHO-XapaK=
TEPHHH KOMIIEKC O3HaK, JOCTaTHii /iA BMCHOBKY Mpo Te, WO Ciig
NaniispHOro y30py 3aiHILEHHH LEHTPaIBLHOK 30HOK MI3HHLS MPaBoi py-
ku rp. Tapacenxa /1. B.

BucuHoBoK

1. Ha nosepxHi ockosika oprckna, uio 6yB BuyyeHuit nia yac orsany
Micug moaii: BOuscTsa rp. Xyka A. A. Ha 30 kM YepHiriBcbkoro wioce
5 uepBHs 1993 poky, 3Hak/eH! 1Ba CITiAM MIOTOXMPOBOT pedoBHHK. V ciiai
3 MO3HA4KOI0 2 BiAOOpa3skiacs LEHTPaibHA YaCTHHA METILOBOrO Y30py i
BiH NpUAaTHUIA 018 ineHTHdiKaLii ocobHu.

2. Cnia naninspHux fiHiii Ne 2 Ha noeepxHi ockoJika oprekna 3ajiu-
LIEHHUH IAHKOIO Mi3HHLA NpaBoi pyku rp. Tapacenka . B.

Hoaarok:
1. @oToTabnuus Ha 2 apKyiuax.

Excnepr: nianuc

Kanycrin B. 10.

Tabauya |

Cymimi nopomKis, 10 BHKOPHCTOBYIOTHCS I BUAIBIEHHS CiliB

Ne 3 g Barogi IToBepxHs,
cymimi Cypeiin mopouikia HacTUHU o o6pobnsersea
1 |Jliokcua TUTaHY, MOA. «AHaTas» 6 [Nodapbosani Mac/IsHOIO
AnroMiHieBHi MOPOIIOK 2 apboio meTan i nepeso,
HaTypalbHa i WTyYHa LIKi-
pa, Miab, 6ponza
2 |Mapraseib-unHKOBHI hepuT 5 TNamip, kapToH, (asHe, nop-
Iiokcun TUTaHy, MOJ. «AHATa3» 1 uenAHa, CKIO, OWTYKaTy-
[Nopowok Aomy 1 peHi MOBEpXHi, CTpyraHe
3  |Manaxit 10 NepeBo
Aepocun («A-380») 4 —»—
Okcup momMbymy 4
[Mopouiok Homy 3 ) i
4 |[AuTrA4a MpUCHNKA 1 l'lamp_, KapToH, TEMHI Me-
[Mopouiok #ony 1 TaJleBi NOBEPXHI
5 |Aepocun («A-380») 2 CK{]O, nopuenaua, asiHe,
Caxa 2 WwKipa, ryma, namip, Kap-
Manaxit 5 TOH
6 |Manaxir 3 —»—
[MopoloK ABOOKKCY XpPOMY 2 { .
7 |[Manaxit 2 baraTtokonbOpoBi NOBEPXHI
JlromiHOGOp KOBTO-3€EHHI 1 j
8 |Mliokcup TUTaHY 2 [MotapbosaHi MacIsHUMHU
JIroMOTEH OpaHKeBUH 1 q:apﬁa}mu MeTaneBi i Heme-
TaneBi MOBEPXHi, LIKipa,
nopuensHa, CKio
9 |Aepocun («A-380») 2 —»—
JhiomiHodop KOBTO-3€/1EHHUE 2
Caxa 1
10 |CeuHuesi Ginwia 8 TMotapboBaHi MaciAHUMH
Caxa 24 ¢apbamu meTanesi i Heme-
Aepocun 4 Taneei MOBEepXHi, LIKipa,
AoMiHieBHi MOPOLIOK 2 MopLensHa, CKIo
11 |Okcunm uMHKY 7 —»—
Tanbk 2
Jlikonoai# 1 _
13 | Hdiokcua MaHraHy 85 [Nopuensua, nanip, ryma,
I'padit 14 fUlacTMaca, Kaxe/bHa [UIT-

AnoMiHiii (MopoLoK)

Ka
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llpodoexcenns maba.

Tatauys 2

3aco0u Ta METOAH, 0 HAHGINLIN e)eKTHBHO BHABAAIOTE CiAH YK

HA Pi3HUX NOBEPXHAX

Ne A ; i
cymii Cymiu nopowukis q}:f:l;g::ln o gg}?ggi:(ibcs
14 |Okcua kynpymy 19 [Nopuensna, nunTka, TKa-
Kanidonn 1 HUHH
15 |Oxcua mnombymy 6 Iopuensua, nodap6osani
ByrinsHuil nopoiox 3 MeTajl i Jepero, ryma, rnna-
AntoMminiii (nopoimok) 1 c¢TMaca
16 |Oxcup uunky 19 [Moniposane aepeso, miac-
Kanidons 1 TMaca, CKJIo
17 |Okcua kynpymy 3 llopuensina, nonietunen,
Caxa 1 nogapbosani nosepxHi
[Modapbosani NOBEPXHi,
18 |Enextporpadiunuii nopowok 2 nnacrtmaca, aepa, kKapToH
Okcup Kynpymy 2
Jlikononiit 1
19 |Kap6oninsHe 3anizo 9 Meran, nodapGosane ne-
Jlumetunrniokcumar Hikenio 1 peBo, wKipa, nodapboraHi
MOBEPXHIi, TKAHHHH
20 |Kpoxmans ‘ 10 [lopuenana, ctpyrane ne-
TMopowiok kpucTaniuHoro Hopy peBo, wikipa, nodap6opani
(«TkaHonby) 1 MOBEPXHi, TKAHHHH
21 |Oxkcua kynpymy 9 Hepeso, kapTou, nanip
IMopotuok Hony («Kpuctany) 1
22 |Popamin 1 BaraTokonbopoBi nosepxHi
Okcua kobanbTy 20
Kanidons 12
23 Kapi:‘SoHiJ:bHe 3ani3o 23 Hepeso, kapToH, nopuens-
Kaniponp 9 Ha, CKJI0, 6araToKonLOpPOBI
Ponamin 1 MOBEpPXHi
24 |Okcua uMHKY 1 — -
Okcua nmomBymy 20
Kanidons 12

Bun nosepxHi

Hazea 3acobis Ta MeToniB

Cxno

[MopuensnHa

IlnacTmaca;

nonicTupon
OpraHiuHe ckio
kapbonirt

nonieTuneH
LEIIONO3HI MIACTHKH

[Manip, kapToH

CrtpyraHe nepeBo

MeTanu:

3anizo
LIMHK
Milb
HiKENb

VabrpadioneToBuit oCcBiTAIOBAY; Napu HOMY; NOPOLUKH:
kapGoHinbHe 3ami30, «Manaxit», anoMiHii, OKCHIL UHH-
Ky, TEpMiuHe BaKyyMHE HafwieHHA; NJaBUKOBa KMCIO-
ta. Cymimi Ne Ne 2, 3, 5, 6, 10, 11, 13, 15-17, 23, 24
(nue. Tabn. 1)

VastpadioneTouit 0CBiTIIOBAY; NapH HOmy: NOPOLUKM:
OKCHA KynpyMmy 3 caxeto, «Manaxit, «Onan», okcua
UMHKY, MEPEKMC MaHraHy, TepMidyHe BakyyMHe Hanu-
JneHHs; niasukoBa kucnora. Cymiwi Ne Ne 2, 3, 5, 6, 10,
11,13,15,17,23,24

VabtpadioneToBuii OCBiT/IIOBAY; NapH HOLY; MOPOLIKH;
TepMiuHe BakyymHe HanuneHHs. Cymiwi Ne Ne 3, 5, 8,
11,12, 15, 16, 23, 24

nopouiku: «Manaxim, «PybiH», OKCHI Kynpymy, OKCHA
nirMoymy

nopoiuku: «Onany, «Tonasy, «ManaxiT, OKCHI LMHKY,
MOPOLLIOK anoMiHi0

MOPOLLOK ANOMIHII0

nopoiuku: «Tonasy, OKCHA KyNpyMmy 3 cakelo, kapOoHi-
JILHE 3al1i30; TepMOBaKyyMHE HAalWIEHHA; METOA Nepma-
nravary kanio. Cymiur Ne 17

MOPOLIKK: Kpeiioa, NepeKHc MaHraHy,
naromMoym )
VYabrpadioneroBuil ocBiTNOBaY; Napu HOay, MOPOLUKH:
«Manaxity, kapboHineHe 3anizo, «Py6in», rpadit; Tep-
MIYHE BAKYYMHE HaruieHHs; HIHMIPHH, aloKcaH,
VabtpadiofeToBrii OCBIT/IIOBAY; Napu Hody; NOPOLIKH:
«Manaxim, kapOoHLIbHE 3a1i30, OKCHIL KYNIPYMY, NMEpEeKUC
MaHraHy, JIiKonoii; TepMiuHe BaKyyMHE HalWIEHHS; HiH-
TiIpwH, al0KcaH, a30THOKHUCE cpibno. Cymiiui NeNe 2, 3, 20
Visrpadionerosuii ocsiTiioBay; nopouuku: «PyGiny,
«Tonasy, «Onan» — TiNbKY NS KOJILOPOBUX METaiB,
OKCHIL KYNPYMY 3 caelo, OKCH/ UMHKY, KinTaBa, XiMiuHi
peaktuH. Cymiwi Ne Ne 4, 11, 12, 19

1-2% po34HH MiZIHOTO Kynopocy

1-2% pO34HH OLTOBOKMUCIIOrO ILIIOMOYMY

0,5—1% po34uH a30THOKHUCIOrO cpibaa

0,5% po34HH XJIOPHOI'0 30J10Ta

BYTJIEKHCITHH




Ilpodoexcenna maba,

Bun nosepxi

Ha3spa 3acobis Ta MeTonin

Llkipa

['yma

[TodapGorati
MOBEPXHI

bararokonboposi
MOBEPXHI

TxaHuuu

Vabrpadionetosuit ocsitmoay; nopowku: «Tonasy,
«Onam, okcun uuHky, «Manaxit, kapGoHinbHe 3aiizo,
okcuz nmoMOymy, napu Homy: TepMiuHe BakyyMHe Ha-
nuneHHa. Cymiwi Ne Ne 1, 5, 6, 10, 19
VastpadionetoBuit ocBimmosay; nopowku: «Tonazy,
kapOOHiIbHE 3ami30, «Manaxit», okcun UMHKY. Cymiuui
NeNe5,6,11-13, 15

Yaerpadionerosuii ocsitmoBay; napu ioay; nopourku:
«Onan», «Manaxit, OKCHI Kynpymy 3 camero, OKCHA
LMHKY, aJllOMiHiii; TepMiuHe BakyyMmHe Hanuienus. Cy-
miwi Ne Ne 1, 811, 15, 17-20

Yasrpadionerosuii ocsiTiosay; nopowku: rpadir, ok-
CHA KynpyMmy 3 caxelo — pororpadysanns B yibtpadio-
JIETOBMX MPOMEHAX; JIOMIHICUEHTHI Mopowkin — $oTo-
rpadyBanHs B ynstpadioneTosux npomensx. Cymiwi
NeNe 1, 8,9,22,23,24

YanbTpadionerosuii ocBitmoBay; napu ioay, nopowku;
Cypry4; oxcua nmomOymy; «Tkanonb», TepMiute Baky-
YMHE HANMWICHHA, HIHTIAPUH; anokcaH; a30THOKMCIE
cpibno. Cymiwi Ne Ne 14, 20

Tabauya 3

TMocainoBRicTE BUKOPHCTAHNS 3acobiB
Ta MeTOAIB 418 BUABJIEHHSA
i pikcauii cainiB Ha pi3HUX NOBEPXHAX

Bua noeepxHi

Haspa 3acobiB Ta MeTOIB

CkJ0, nopuensHa

[InacTmaca

INanip, kapToH

CrpyraHe aepeso

MeTanu
Lkipa

'yma
TModapbopani
MoBepxHi
bararokonboposi
MOBEPXHi
TKaHWUHHU

1 — ynsTpadioneToBuii ocBiTIOBaY; 2 — napy iioay; 3 — no-
poluky; 4 — TepMiuHe BaKyyMHE HallWIIEHHs; 5 — NJIaBuKOBa
KHCI0TA

1 — ynsTpadioneroruii ocBiTIIOBaY; 2 — napu #omy; 3 — no-
pOLLKY; 4 — TEpMIUHE BAKYYMHE HarnUIICHHA ]
1 — ynprpacdionerosuii ocsitmoBay; 2 — napu iiony; 3 — no-
pouiku; 4 — aBropagniorpadis; 5 — TepMiuHe BakyymHe Ha-
nuneHHs; 6 — nasep; 7 — HIHTIAPHH, aNnoKcaH, 8§ — a3oTHO-
Kucne cpiono

| — ynsrpadioneToBuii ociTnioBay; 2 — napu Homy; 3 — no-
poLIKK; 4 — TEPMiuHE BaKyyMHE HAMWIEHHS; 5 — HIHMAPUH,
anokcaH, 6 — a3oTHokucie cpibno

| — ynsTpadionieToBUil OCBITIIOBAY; 2 — MOPOLIKH; 3 — BHSIB-
JIEHHS 33 JONOMOTO KiNTABH; 4 — XiMi4Hi peakTUBH

1 — yasTpadioneToBuit ocBiTNIOBaY; 2 — NapH #ouy; 3 — no-
pOIKH; 4 — TEPMiUHE BAKYYMHE HallUIEHHA

1 — ynerpacdionerosuii oceiTIoBay; 2 — NOPOIIKK

1 — ynpTpationeroBuii ocBiTiroBay; 2 — napw #oay; 3 — no-
pOILKH; 4 — TEPMiuHE BAKYyMHE HalHIeHHS
| — ynsTpadioneroBnii oceiTniOBaY; 2 — NOPOILKHU; 3 — Tep-
MiuHe BaKyyMHE HanWICHHA
1 — yasrpadionetosuii ocsiTiioBay; 2 — napu #ony; 3 — no-
POLIKH; 4 — TepMiuHe BaKyyMHE HaluIeHHs:; 5 — a30THOKHC-

ne cpibno
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