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MEPE/IMOBA

- TeMnOH pocty aHTPOTOTEHHOIO BIUIHBY Ha MPHPOHE CePEIOBHILE
06YMOBIIOIOTh AKTVAILHICTh eKoJoro-reorpadiynoro ayamsy i
OlLliMIOBaHHg TepHTOpil. Bax 1IBa pojb NpH HLOMY HaJEKHTb KapTo-
rpa(l)quoxw MOJIETIOBAHHIO, 1[0 € MFPYHTIM JUIA BIOPSTKYBAHHS,
aHai3y Ta y3araabHEHHS PisHOMaHITHOI iH(opMaIil Opo eKOJOTTIHIII
MOTEHITIaJl FCOCHCTEM.

[TiTcyMKOBHM JOKYMEHTOM reorpaqnqnoro JOCIHIKEHHS € KapTa,
0 B HaouHiil Ta JocTynHiil Gopmi Bitodpaxye pe3yabTATH eKOJIOro-
reorpapigHoOro aHa;Ti3y ii OIL[IHIOBAHHS TEPIUTOPIL.

[TpoGmema skicHol MATOTOBKH (axiBIIB 3 eKOJOI1l TA OKXOPOHH Ha-
BKOTHIIHLOTO CEPe[0BHIA 3HAXOIHTHCS B TICHOMY B3a€MO3B'43KY 3 OT-
PHMANHSM HIIMI 3HaHb T[0/I0 BUKOPHCTaHHS KapTorpadidHIX METO B
JIOCITIKeHH T OL[iHIOBAHHS TepHTOPii. BupinleHns miei 3aaaqi BHMarac
BIIMOBIIHOT'O METONIMIHOr0 3a0e31edeHHs HaBYaJILHOTO Ipouecy, gKe
0 [M03BOJSLTIO OTPHMYBATH HAaBHUKM H YMIHHS BHpIIIyBaTH CKJajHi
imKeHepHo-TeXnium 3agadi 3 KaprorpadiyHoro MoJeMIOBaNHS NpPH
JOCTIUKEHHSX B eKOJIOTTIHOMY MOHITOPHHIY.

- B HapuallbHOMY MOCIOHHKY HaBeleHA XapaKTeplICTHKA KapTorpa-
iunix 06pasHo 3HAKOBHX MPOCTOPOBIX MoJetel, MaTeMaTHYHa OCHO-
Ba Mo6Y;I0BH reorpadidHiX KapT, CHCTEMH KOOPANHAT B Tonorpadii Ta
kaprorpadii, cvaacHi MeToIH OpieHTYBaHHA Ha MicleBOCTi, METOMM H
NpIioMII BUKOPHCTAHHS TOMOrpadiuuux KapT i IUIAMiB 11 €KOIOI1Y-
HOTO MOHITOpHHTY. PosrigmaroTses Tomorpado-reofesnyni BUMipro-
BAHHS, reoJe3uyni mpmiraan # pobora 3 Humu. PoskpnBaeThed cyTh
KpyMHOMACIITaOHAX Tororpadiunnx 3HiManb. OcobOauBa yBara 3Bep-
TAETLCY HA METOJOJIOIIYHI OCHOBH KapTorpa(idHOro MOJEIIOBaHHA
eKosoro-reorpadiunoi indopmamil. [lpn BHKIamaHui Marepialy Ha-
BYATLHOTO MOCIOHMKA BHKOPHUCTOBYBATHCS Pe3yIbTaTll HayKOBHX JIOC-
TJDKEHb Ta TPaKTHIHIH JTOCBil BUKOHAHHS Tonorpado-reorpadigdnux
pobir i kaprorpadiugoro MozemonaHHA. OkpeMi TCOpeTHUHI MOJO-
KEHHS MaoTh cHeiHivHy MEeTOANKY BUKIAJAHHS, SKa PO3'ICHIOE Te-
opilo Ta CyTh HUTAHHS, L0 PO3ITIIAAECTLCS.

Astop, npodecop Mixnapoymoi Kaxposol AkajeMil Ta akaJeMiK
Axajemii OyHiBHANTBA YKpaiHH, HAYKOBL iHTEpeCH SKOTO HalpasileHi
Ha po3pobky MeTOoZO0JIOri] Ta TeXHIYHIX 3aco0iB 3 paiioHaILHOTO BU-
KOPHCTaHHS NPHPOJHOTO CEPEeROBIIA B Pe3yJbTaTl aHTPOIOrEeHHOl
JIIBHOCTI, MpH HAMIICaHHi HAaBYaJILHOrO MOCiOHHKA BPaxoByBaB Ha-
YKOBO-METO/IIYHIIT JOCBIl MiJITOTOBKH crelianicTiB y BiHHHIbKOMY
6

JepKaBHOMY TEXHIYHOMY YHIBepCHTET! Ta B IHINHX HpOB]IIIIII\ BHINMX
HABYATbHAX 3aKIIAJIaX.

ABTOp LINPO BSUYHHIE PCHCH3ERATaM 3a MOpaju Ta 3ayBaKeHHY,
BpaXYBaHHS AKIX CHPHETO  MOKPAlIAHHIO 3MICTY HaBYaJILHOIO
nocidHHKa, a TaKOXK CHiBPOBITHHKAM 0OUHCTIOBAIILROIO HeHTpy Ppa-
aamuuiii T.O. ta [aiigeit O.B. 3a koMn'toTepHuii 1abip Ta Beperky.
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Tomorpagia 3 ocHoBaMu kaprorpa@ii

1. OIPEJMET TA 3AJAYI TOIIOTPA®II
I KAPTOTPA®II B EKOJIOTTYHOMY MOHITOPUHIY

1.1. Busnauenna ronorpadii it kaprorpadii Ta ix smicr

Exomoriyuiil MOHITOPHHI — INe¢ CIeliajbHa CHCTEMA crocTepe-
AKEHb, KOHTPOJIIO, IPOTHO3YBAHHA Ta KEPYBAHHS CTAHOM NPUPOTHOIO
cepe/loBHINA 9K Y rMoGaabHOMY MaciuTabi, Tak i B MICIX HaliCIUTh-
HIllIOI'O0 AHTPOMOTEHHOI'0 BILIHBY.

MeTra MOHITOPUHIY - BHABUTH KPUTHYHI Ta eKCTpeMalbHl CHTY-
amii, pakTopl aHTPOMOI'CHHOI il Ha JOBKIMIIL, NPOBOJUTH OLIIHIOBAH-
Hs, MO/Ie/IFOBalHS ii NPOTHO3YBaHHS CTaHY 00 €KTiB CIOCTEPEKEHHS,
KCPYBATH JIi€lo i BILTHBOM O0'€KTiB TexHoc(epH, arMocdepH, riipo-
cthepn Ta giTochepi.

OcHoBHi ¢ yHKLUil MOHiTOpPHHTY:

- KOHTPOJIb 3a cTanoM arMocdepH, rigpocdepu ii mirochepn;

~ KOHTPOIb 3a JDKepeIaMH 3a0pyAHEHHS, IO BI1HBAOTL HA 3MIHY
€KOJIOTIYHO1 pIBHOBArd JIOBKLULIS;

~ MOJIeIOBaHHA Ta MPOTHO3YBAHHA eKOJIOTTYHOIO CTaly aTMocde-
pH, rigpocdepu Ta mitocdepy;

~ KepyBaHHS €KOJIOTTYHHMH MpoIlecaMi.

[cHye TpH piBHI crocTepeXeHH 3a cTaHOM HaBKOJIHMIIHBOTO cepe-
JIOBHIIA: KOCMi4Hi 3 CYNYyTHHKIB ab0 NitoToBaHUX KopablliB; aepocro-
CTepeXeHHs 3 JITaKiB; Ha3eMHI — PYXOMi, HEpyXoMi Ta CTAl[iOHapHi.
PesynpTaTii aHasti3zy MaTepialiB cOCTepeKeHb 34 €KOJOTIYHHM CTaHOM
IpPEICTABIAIOTh ¥ BUISHIAL Tabimipb, rpadikis Ta kaprorpadidinux o6-
pa3HO-3HaKOBHX MPOCTOPOBHX MOJENEH.

Ipu MoaeT0BaHHi Ta NPOrHO3YBaHHI CKOJIOTIMHOIO CTaHy AOBKIIIIA
BIKOPHCTOBYIOThL Kaprorpadiuni Merojn gocaipkeHb. CyTh KapTo-
rpadiyHOro METOMY IIOJIAra€ B BHKOPHCTAHHI B Mpoleci JOCTiIAKeHHS
JUICHOCTI TPOMIDKHOIO JaHLIora —— reorpaidHoi KapTH SK MOJEII
SBHIN, 1O BHBYaOThCA. [IpH 1hbOMY KapTa BHCTyHac SK B AKOCTi 3a-
co0iB JOCHKEHHS, Tak i fioro mpeaMera B BHIUJIAI MOJEN, IO
3aMiHIO€e co6010 peanbHi ABUINA, 6e3ltocepe/[HE BHBUCHHS AKHX HEMOX-
JiBe abo yCKIIaJIHEHE.

[TpH ekoyroriyHOMy MPOrHO3i KapTH BHKOPHCTOBYIOTh I MEpej-
OavcHHS SBHIN, a caMe: 1X PO3MOBCIO/UKECHHS Ta CTaHY B NpocTopi il
3MiHH B 4aci. [IporHosu po3snoBCIO/UKEHHS SBHLN Ha 3eMHi{l MOBEpXHi
IPYHTYIOTHCS Ha AOCI/IKEHHI 3aKOHOMIpHOCTell po3MillicHH] ABHII HA

8.

J100pe A0CTTKEHIX TePUTOPIAX Ta Ha IHTepHo il a0 eKCTparnoTsiii
BISIBJICHIIX 3aKOHOMipHOCTEll B MPOCTOPI Ha HEOCTaTHLO BHBYEHI.

Tonorpadis — HaykoBa ANCUHIUIHA, {0 3alMAeTbes JNeTalbHUM
BHBYCHHAM 3¢MHOI ITOBEPXHI B [€OMETPHYHOMY BIJIHOLIEHHI, JOCIi/-
JKCHHSIM {i po3pobkoio cnocobiB 300pakeHHs Licl OBEPXHI Ha ILIO-
UIUHI B BUDISAI Tomorpadiunnx Kapt I nmanie. CioBo «romorpadis»
IpelbKOro MoXo/KeHHs i ckiagaerbes 3 ABox dactuH. CiloBo «To-
OC» —— MICIIEBICTD i «rpado» — micari, To6To 03HaYac B IPAMOMY Ie-
PEKJIA/Ti — OMHCYBATH MICIEBICThY.

Tomorpadia € ojuuM i3 po3ginis reopesil. Feogesia — nayxa, 1mo
BHBYae opMy, posMipH ii rpasiTaniiie noie 3eMii, po3pobise MeTo-
1 CTBOPEIHS KOOPAHHATHOL Ta IVIAHOBOI OCHOBH /LI JIeTa/IbHOTO BIB-
yeHHs (i3HdHOl 3eMIIOT MOBEPXHI 3 METOI0 BIIOOPaXKEHHS OTpHMaHOl
reoiHpopMalii 3a ;TOMOMOI0I0 MPOCTOPOBHX 0OPA3HO-3HAKOBHUX MOJIE-
Teil.

3agaui Tonorpadii:

~ BH3HA4YeHHd MOJOKCHHS OKPEMHX TOYOK 3eMHOI MOBEPXHI 3 Mc-
TOIO BiIOOpaskenHs oTpuMaHoi 'coinGopmaltil y BRI Tonorpadiv-
HUX KAPT 4H MNpoBHX MoieiIeli MiCHEeBOCTI;

— BHKOHQHIS BAMIpIOBaHb A 3¢MHii NoBepXHi, IO HEOOXIAHI YIS
mpoekTyBapHs, OY/UBHULTBA ii cKCIIyaTallil iHXKeHCpHHX COpPY/, Bi-
KOPHCTAHIS IIPAPO/IHUX 6AraTcTB Ta po3poOKH reoinopMaliliiIHg CH-
cTeM IS PerionaabHoro eKoJIori4Horo MOHITOPHHLY.

Kaprorpagist — ramy3n, HaykH, TCXHIKH if BUPpoOHHIITBA, 110 BKIIO-
qac BHBYEHHS, CTBOPeHId i BHKOPHCTaHHS KaprorpadivHix TBOPIB.

3agaua kaprorpadii --- BimoOpaxeHHs if Joc/LKeN g MPoCcropoBo-
rO pO3MILICHIIS, MOEMHAHD /CIONyYeHb/ Ta B3a€MO3B'I3Ky SIBHI MPIPO-
JIH il CYCIMUILCTBA 32 JIOMOMOTOIO 0COOJIIBUX 00pa3Ho-311aKOBHX MOJIe-
JIeH —-- KapTorpadgiyHHx 306 pakeHb.

CrpyKrypa KapTorpadii BKmouae po3rawyKeHy cHereMy ayKoBux
Ta TEXHIFHHX JIICUHILIIH.

3aranpHa Teopis KapTorpadil — po3Mii, B SKOMY pO3I[IIANAIOTLCS
3arajibHi mpo6IeMil, DpeIMeT i MeTo/I KapTorpagil Sk HaYKH, a TAKOXK
OKpeMi MITaHHS METOMOJIOrii CTBOPEHHS i BUKOPHCTaHHS KapT.

MareMarmaaa KapTorpadis — AMCLHIUIIHA, Nl0 BHBYAE MareMa-
TIYHY OCHOBY KapT, po3po0iise Teopilo kapTorpadiyHuX MPOeKIli, Me-
To 1 MOOYA0BH KapTorpadidnux ciTok, aHaji3y i po3NnojIily cnoTBo-
pEHHS B HHUX. ‘

[poekTyBanHS i CKJIAIaHIs KapT nepefbavac BUBYEHHS if po3pob-
Ky METOJIiB Ta TEXHOJIOTIl IabopaTOPHOI'0 BUTOTOBIICHHS KapT.

9
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Odopmiaenns KapT Ta KaprorpadiqHa ceMioTIKa po3podisiorh Mo-
BY KapTH, Teopito il MeTOM NOOY/L0BU CHCTEM KapTorpadidHix 3HaKiB,
XYy/IOKHLOIO MPOEKTYBaHHA KapT Ta IX KOJIbOPOBOrO odopmiiciis.
B Meskax kaprorpadiyHol ceMioTHKH BHBYAIOTH PaBIiIa TOOY/10BH 3Ha-
KOBHX CHCTeM Ta KOPHCTYBAHHA HHMI (CHHTAKTHKA), CHIBBiTHOLICHHS
3HAKIB 3 00'eKTaMH, O BLIOOpaXyloThes (CeMaHTHKA), iHpopMalifina
HIHHICTH 3HAKIB Ta iX CAPUIIMaHHS KOPHCTYBadaMH (IparMaTHKA).

Bujlanns Kapr -— TeXHIYHA ANCUHILIHA, 1[0 BUBYae i pospobdide
TEXHOJIOTIIO IPYKY, PO3MHOXKEHHS, TOLrpadiyHoro opopm.IcHHS KapT,
aTIIACIiB Ta THITOT KapTorpapidHol MpoayKITil.

Bukopucranug kapr -— po3jiijl, B KOMY Po3po0isgioTh Teopiro if
METOAH BUKOPHCTAHHS KapTorpadignol IpoayKIii B pi3HHX cdhepax Ha-
YKOBOI, MPAaKTHYHOL, KYALTYPHOI T4 IHIIOL JiSIbHOCTL.

Icropig kaptorpadii BnBYae icropito ijeil, MeTomiB KapTorpady-
BAHHA, PO3BHTOK KapTorpadidHoro BHpOOHHAINTBA, a TAKOK CTAPY Kap-
TorpadiuHy NpoaAYKIIiIo.

Kaprorpadivdae JaepelIo3HaBCTBO po3podirge MeTOAN CHCTeMATH-
3artii KapTorpadigHuX JLKepe, 1110 HeOOXTHI /711 CTBOPCHHS KapT.

Kaprorpadiuua indpopmarnka BHBHae ii po3podnsge merou 36n-
paHH4, 30epexeHHs Ta BH/a4l clokuBadaM iHpopManil npo Kapro-
rpaivni BipoOH i mxepena.

Kaprorpadiuna TomoHiMika —— IHMCINIAMIHA, U{0 BHBYAE I€O-
rpa¢ivyni Ha3BH, 1X 3MICTOBE 3HAYEHHS 3 TOYKH 30pY NpaBHILHOI Ncpe-
Jadi Ha KapTax.

1.2, 3B’ asox romorpadii ii kaprorpadii 3 iHumMn
HAyKamMu, icTOpiA po3BHTKY Ta oprauisaniini dgopmn

JlocroBipHe 300pakeHHs 11 AOCHIUKEHHS JilicHOCTI 3acobaMu Kap-
rorpadidHux 306pakeHb K 0COOMUBIX MPOCTOPOBHX MOJIENEl pealnh-
HIX SBHII HEMOXKTHBE 0€3 TICHOI'O B3a€MO3B'3KY 3 6ararhMa HayKaMi.
Icroprano kaprorpadis HailGineim Gi3bka fo reorpadii it reojesii.
3naveHna reojesii g Kaprorpadil moJirae B TOMY, IO BOHA Hajlae
JaHi Ipo popMy il po3mipi 3eMITi, KOOPAHHATH TOUOK 3eMHOI IOBEPXHI,
MeTO[ BHMiproBaHb I mpocropoBoi ¢ikcanil. Tomorpadis if xapro-
rpadid MHPOKO 3aCTOCOBYIOTh AEPO3HIMKH K eeKTHBHUIT 3acid oTpu-
MaHHS Pi3HOCTOPOHHDOI iHpOopMallii Ipo MicleBicTh 3 it poTorpadiii.

B oCcHOBI MeTO/IiB pO3B'S3aHHS HAyKOBHX I IPAaKTHYHUX 3a]a4 To-
norpadii if kapTorpadil srexxaTh 3aKOHH MaTeMaTHKH 1 pizuku. Mare-
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MaTHUHi 3HAHHS BHKOPHCTOBYIOThCS /151 PO3POOKI HAYKOBO OBIPYHTO-
BaHHX CXeM TIOCTAHOBKHM ii BHKOHAHHS Tonorpago-reo/Ic3H4Hux
BUMIpIoBaHL. Ha OcHOBI MaTeMaTHKH BHKOHYIOThL OOpOOKY pe3viib-
T4aTiB BHMipIOBaHb, N[O J03BOJSE OTPHMYBATI 3 HaHOUTHUIONI
iiMOBIPHICTIO 3HAYCHHA MmMyKaHux BenuymH. LIHpoko BUKOpHCTOBY-
I0ThCA TpI pillleHHi Tonorpado-reoae3guux 3afay EOM.

3aKOHH MeXaHiKH 3aCTOCOBYIOTLCS NIPH BHBYEHHI Qirypn 3eMii T4 i
rpasitarnifinoro mosg. Posminm {izukH, Taki 9K ONTHKA, €JICKTPOHIKA i
pajiioTex Hika, HCOOXi/THI A1 po3poOKA Ta EKCILIyaTalil reole3H4HIX
NPHIIAIIB, MO BIKOPHCTOBYIOTHCS NpH Tomorpadidnnx snimaunsax. Cy-
qacHi JIoCArHeHHS (i3uKU B ranysi rosrorpadii HPOKO BIKOPHCTOBY-
FOThCs P KOHCTPYIOBaHHI KAPTOI'padidHOl almapaTypH, Ipoek TyBamili
il ohopMITCHHI KapT.

Kaprorpadis ii Tomorpadis ninpoko BUKOPHCTOBYIOTE JlOCATHEHHS
(HpOPMATHKH, M0 3aiiMacThca BIIBUCHIISIM METOJiB 30HpaHld, Iepe-
TBOpEHIIq, 30epexkelingd, TolyKy, nepejiadi il po3noBCIoKEIHS HayKo-
Boi idopManil. OcobitiBo eeKTHBHE BUKOPHUCTAHIS MCTO/UB i mpuii-
OMiIB iH(GOPMATHKH, IO J[O3BOJISIOT, OPranizoBYBATH iHpOPMATHBHO-
Kaprorpadiuny cirykGy Ta aBTOMATH3YBATH OOpoOKY BUMIPIOBANLIION
Kaprorpadidtol iHpopManii. :

BifomocTi 3 actpoHoMii noTpiowi g po3podki {i BUKopHCTAlNs
ACTPOHOMIYHHX CIIOCOGIB BH3IIAYCHHS KOOP/HHAT 3eMIIO1 TOBEPXII, 11O
HEeoOXijiHl JUIg KaprorpadiyHoro BijloGpaxeuns, mnepersopeuns H
aHalli3y reoindopMarii.

Kocmonaprnka, a caMe KOCMiuHi 3HiMaudg 3¢MH0l MOBCPXHI, N0
BUKOHYIOTbCS 32 JONMOMOT010 (poTorpadiyiiol anaparypi Ta cieKtpon-
HO-CKaHYBAJILHHX MPHJIA/LB KOCMIYHOTO OasyBalns, po3MmillicliuX Ha
INTYYHUX CYHNYTHUKAX 3eMIl, MIOTOBA4HMX KOCMIiMIHX Kopabidx rta
OpOITIBHHUX CTAHIIAX, 3aHMAIOTh YUIbHE Miclle Y BHKOHAHHI Toforpa-
do-reogesnyux podir. PesyihraTy JUcTaHIHuOro 301)1yBaliis 3¢M-
HOI TOBEPXHI 3 KOCMOCY € WAIPYHTAM I €KOJIOITYHOLI'0 MOUILTOPIHT'Y.

['eoMopdostoris K Hayka IMpo NMOXOJUKEHHS i Po3BHTOK peibedy
3eMHOI MoBepsHi, HeobXxijiHa Tomorpadii i kaprorpadii jug Jo-
CTOBipHOTO 300paxkeHHT QopM penbedy Ha KapTax H milaHax.

Kaprorpadid TicHO cTHKAa€ThcS 3 TAKUMH TaJIy3IMH 3Hallb, 9K reo-
noris, reoisuka, MeTeopoJioris, rijpoJorid, CHHONTHKA, COLI0JIOrid,
eKOHOMIKa, HapoJoHaceleHHs Ta inmi. Bupatuumil yyeHuil akajeMmik
[.M. 'y6kin BKa3yBaB, IO I'€OJIOr, IAPOJIOr, TIPoTeXHik, iixenep-
Oy/BEJILHIIK T iHUT HE MOXKYTh YCHiIIHO BHKOHYBAaTH po6oTH 6¢3 BH-
KOPHCTaHHS Tonorpado-reoe3sndHux Marepianis. Bi BBaxas, o0 Bcl
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1 cneniadbHocTi 6e3 Tonorpagivaol KapTH — € Te caMe, 1o croiiup 0e3
coxupn abo KoBaib Oe3 MOJIOTKA.
Tomorpadis ii Kaprorpadis BHHUKIH WE B IIHOOKIN gaBH1IHi | pO3-
BHBATHCD, BHXOTYH 3 IPaKTHUHAX 3aNHUTiB Jo/icTBa. 3a 4000 pokis 10
Haimoi epu B €runti nodyoBaHi ipurariiini cnopy/, 13 3acTOCYBaH-
' HAM TOYHHX reofe3MYHNK BHMipIoBaHb. 3a 3000 pokie g0 Hamol epu
Kirraiini BIAKPHMIT BIACTHBICTH MiIBIEHOl MarHiTIoOl TUIACTHHKH BKa-
3YBATH CTOPOHIl TOPH3OHTY.

B 500 p. o Hamoi epu [liarop BHCIOBHB rimoTe3y, Mo 3eMig Mac
GopMy KyJIi, a B 4eTBEPTOMY CTOJITTI [0 HAlNOL epH ApicToTe:lb N0OBIB,
mo hopMa Hamrol MiaHeTn JTyxe 0im3pka 1o popmu kyii. B tperbomy
Billi 1o Hamrol epn EpaTochen pusnaune pagiye 3ewti. [Tipavina Xeor-
ca BHcOTOW 146,6 M moOyjioBaHa MpaBUILHOT reoMeTpHUHOl hopMH i
OpIEHTOBaHA TOYHO HA MiBHIY. [ HaBUaHHS MUCTeNTBY Tonorpadii
T€O/IC3HYHNX POOIT eruntaHd 3a 1700 pokiB ;jto Hamiol epy CKiaml
MOCIOHITK fpakTHYHol reosesil. B 111 it namol epy rpenbKuii Bueni
Knasuii [TronoMell po3podus kapTorpadivyHi Ipoexiii.

Ha poseutok tomorpadil i xaprorpadil 3mayno BANMHY.IH BII-
KpNTTY Ta 3aBoloBaHds B XV Ta XVI Bikax HOBHX 3eMelb. B
XVII-XVIII, koan chopmyBanch BETHKL TepAdBH, IHTCHCHBIO PO3-
BHBaJIach KapTorpagist, BHHUKAA HeoOXIMHICTh 3 BHCOKOIO TOYHICTIO
BH3HAYATH 3HaYHI BicTaHi. 3 Hielo MeToo B 1614 poil roL1anACchKMIT
BueHHil B.Ckesulilic 3a0pONMOHYBAB CNOCIO TPHAHTY/IAUI, gKuil Mo
MIHIMYMY CKOpOYYE JOpori Ta TPYJOMICTKI JIHIHNI BHMipIoBaHNd.
3a pe3yabTaTaMH BICOKOTOYHNX BIMIpIoBaHh KYTiB TPHKYTHHKA 00-
YUCIIOTL AOBAKUHY iHoro cropin. B 1609 pomi Tanineli Bunaituior
30poBY TPYOY, SKa € O/THIEIO 3 OCHOBHHUX YacTHH OUILIIOCTI Fe0ge3Hd-
HHX IPHIAJAIB, 10 BUKOPHCTOBYIOThCA NPH TomoIpadidHUX 3HIMaH-
HAX.

[TeBHOTO PO3BUTKY JOCATIH TonorpadidHi i Kaprorpadiudi podo-
1 B Kuiscbkiit Pyci. B Cankr-IlerepOypsi B EpMitaxi 36epiraetbes
KaM'sHa IUIHT4a — HaM STHHK, [0 3Halifzena mobmsy Tamani, 3 Haamu-
COM IIpo Te, o B 1068 poui kH43b [1116 npomipss mo mroay KepueHcs-
Ky IpOTOKY, po3Mipu skoi BiX Tamani no Kepui 22,5 kM. [Tepuna 3 xapT,
Ha sKiil BigoOpaxeHa 6utbIna yacTiiHa Pocilicbkoi nepxkapu, Oyi1a ckia-
Jexa B Apyriil nososuni XVI cromirrd it Mana HasBy «Bemukuil kpec-
moHoK». B 1627 pony, gk JlonoBHeHHS jio «Besmkoro kpecimonkay, Oy-
7. CKIajieHa Kapra, 1o Hasnsajtach «KpecnioHok yKkpaiHcbKUM H gep-
KachkiM MictaM Bl Mocksil 1o Kpumy». B 1648 pomt dpannysbkuii
imkedep ['. Bomman BHaaB xapTy yacTHHHI YKpaiHH, WO HaleKalia
12 ‘
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[l1onbepko-JInrToBenkiit Aepxkasi. [Ticas 1654 poky tepen Ykpaini 300-
paXkKyBaili Ha KapTax Ta B atiacax PociiicbKol iMIepii.

PospuTok tomorpadignoi it kaprorpadiynol Haykm il ocBiTH Ia cy-
gacHoMy Tepeli Ykpainn cBoiM Kopinxam carae B XVII-XVIII cro-
AiTTd. B Ti gacH npakrnumy reomerpiio Bukiajgann B Kueso-Morn-
NISHCLKIH axagemil, XapKiBcbkoMy KoJIeLkl, JILBiBcbKOMY YHIBEpCH-
Teri. B 1922 poni creniajicrip 3 BUIOK0 OCBITOIO PO3MOUAB TOTYBATH
XapKiBchKHH I'e0jle3N4HAI 1 3eMIeBIOPAAHHUIT IHCTUTYT, BYCHI AKOTO
B 1945 poni B JIbBIBCHKOMY MOJITEXHIYHOMY IHCTHTYTI BIIIKPHIIH [eojie-
spaHnil pakyaprer. 3 1933 poky kaprorpadis roryiorh 8 KiiBcbKoMy
AepikaBHOMY yHiBepcnreTi. 3 1958 poky iHoKeHepiB-Ie0J[C3HCTIB HaBYa-
1orh B KHiBCLKOMY HalioNaZbHOMY YHIBEPCHTCTI OYjUBUHIIBA i
apXITeKTypIL

Yenimua JisinHicTs Tonorpado-kaprorpaditnol ¢y kO BH3nava-
CTRCA PIBHENM HAYKOBHX JOCHDKEHD Ta SKICTI0 MirOTOBKH CICHIAIC-
TiB. B renepimnmiii gac mizroToBkolo Ha YKpaiul (paxiBiiis 3 BINLOIO I'eo-
AC3HYHOIO Ta KApTOrpaidHOI0 OCBITOIO Ta BHKOHANHAM HAYKOBUX
HocCiiKenh 3aiiMatoTbes B KiiBChKOMY HAIIOIUILRONMY YHiBCPCITET,
KNiBchKOMY HAITIOHANHHOMY YHIBCPCHTCTL Oy AIBUMITIBY 1 apXITCKTYPH,
vrigepcureri «JIpBiBCLKa moyiTexuHKa», JloneubKoMy JicpikasioMy
TeXHIYHOMY YHIBepCHTETI Ta B IHINNX By3aX. CyTTcBHIl BHECOK B PO3BH-
10K Tomorpao-rcojle3H4HUX HayK 3podmitd  ykpailchki BYelll
A.B. Byrkesuu, M.T. Binyes, A.T'. I'puropeniko, I'.O. Melepsakos,
M.K. Murems, A.JI. Moropuuii, A.JI. Ocrposebknii, Y0.B. [Tonimyk,
B.M. Cep;noxoB Ta iHML

Koopminaiiio ta BuKouanns ronorpado-kaprorpadiunux pooir
Ha Tepuropii YKpaiin 31ili CHIOIOTL BUIOBIAHI OPraii3aliii Ta ciyxou.
3 MeTo10 3a0€3MeYCHHs ['OCHO/APCTBa YKpaiHH Tonor padho-1coue3ny-
HIIMIT MaTepiaaMu, KapTorpadiunolo MpoyKILicto Ta crBOPCHH OCHO-
BH JepkaBHoro Kagacrpy nocranosolo Kabinery Minicrpis Ykpainn
Ne 306 iz 01.11.91 p. crBOpENE TOMORIIEC YAPABILIUSL I'CO/(€31], KapTo-
rpa¢ii Ta kagacrpy (Yxpreojeskaprorpadis).

B nogaipiioMy rojloBHe ympagmitiHiia 6yio peoplragizoBano B Jie-
naprameHT Ykpreojueskaprorpadis Minicrepersa ekoiloril Ta IpHPOJI-
HIX pecypceiB YKpalnu.

VipreojeskapTorpadis € LeHTPaILIIM OpramoM JIepKaBIol BUKO-
HaByol B4, Ha AKe NOKIAAI0TbCA TAKI OCIOBHI ()YHKILI:
~ po3pobKa KOHIEMNIil MepeleKTHBHOrO PO3BUTKY Tomorpado-reo/ie-

3HYHHX Ta KaprorpadiyHux pobiT Ha tepuropil YKpaiuy,
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BHKOHAHHA ['€0Je3UYHNK, ACTPOHOMIYHHX, I'DPAaBIMETPHYHIIN podiT

B ¢;IHHifl cllcTeMi KOOpJHHAT a TaKoX Tomorpadiduux 3HIMaHb YCix

MacINTadiB Ta BeJeHHd KapTorpadiyHoro MOHITOPHHIY TepHTOpI

Ykpainy, BKJII04aroyll meIbLPoBY 30HY 1 HaceleHl TYHKIH;

- 3JUfCHCHHE /ePKaBHOI'O I'COJE3MYHOIO HAITISAY 3a BHKOHAHHAM
BKA34HHX POOIT MIATPHEMCIBAMH | OpraHizallisMH HE3AICKHO Bijt
{popM BAACHOCTI Ta BIZOMYOT HATCKHOCTI.

Jo chepu (yHKIiOHAILHOTO YIOpaBIiHHA YKpreojeskaprorpadii
BxoadTh: 3AT «lHCTHTYT mepeJOBHX TeXHoJIOTill po3pobKH crcreM
reoidopmaniiinoro zabesnegenns» (M. KuiB), Ykpailnceke aeporeoje-
3[AYHe HayKOBO-J[OCHIHE Ta CKCIEPHMEHTaIbHO-BHPOOHHYE MiAmpu-
eMcTBO KapTorpadii (M. Kuis), niznpremcrso «JlorbacMapkineiaepis»
(M. ApremiBebk), KpuMmcbke ypaBiainig Michbkoro Kajacrpy I reofesii
(M. Cimdeponons), KuiBebke niimpueMcTBo reojiesil, Kaprorpadil, Ka-
JacTpoBuX i reoindopMamiiinux cucreM (M. KuiB), JepkapHa kapro-
rpadiuda ¢abpuka (M. BiHHNIM), HayKoBo-BHpoOHHYe 06'c/HaHHA
«[Tomryk» (M. Binanns); [Togiabebke MianpiieMcTBO reojesil, KapTo-
rpadil Ta kagactpy (M. Binunng).

OyHKINI KoOpauHaIll, oprauizauii # ¢opmyeanus [epxaBHOI
reoinpopMariiifnol ciicreMd YKpaiHu A79 pizHHUX Cajy3eii HapoaHOTro
rOCIOapcTBa MOKIaIeHo Ha JlepkaBHY KOMIcio 3 reoindopMamiiHux
crcTeM npn Ykpreojaeskaprorpagii. Jlng BeaeHHS Tornorpado-reoje-
3UYHUX POOIT HA CyUacHOMY PiBHI i po3poOKI HOBUX TEXHOIOrIII TOTIO-
rpado-kaprorpadiuna ciyxba Vipainu 6epe akTHBHY Y4acTh B poGoTi
PSLY MUKHAPOJIHIX Te0e3HYHIX Ta KapTorpadidHix oprauisamiii. Bo-
Ha € wieHoM MixHapoaHOl KapTorpadidnoi acomianii, MixkHapo/HOT 0
COF03Y 3 (poTorpaMMerpil Ta ANCTAaHIMIITHOTO 30HAYBaHAL, MiXHapo-
HOI acoIliall reo/iesii Ta reoAMHaMiKi, Gepe aKTHBHY Y4acTh B poBoTi
MixiepxaBaol paju 3 reojesii gepxas CHJI.

KOHTPOJIbHI 3ATIMTAHHA JUUIA IIEPEBIPKU 3HAHD

. JlaiiTe Bu3navenHs Tomorpadii ii kaprorpadii.

. SIki 3aadi Tonorpadii?

. Hasenire crpyk1vpy kaprorpadii.

. Ipoananisyiite 38’5130k Tonorpadii i kapTorpadii 3 iHIHMH HAYKaMH.
. Oxapakrepusyiite icTopito po3BuTKY Tomorpadii ii kaprorpadii.

W e W) PO =
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2. KAPTOTPA®IYHI OBPA3HO-3HAKOBI
ITPOCTOPOBI MOJEJII

2.1. Rapm ra Ix BaacTupocri

Kapra — 3McHIIeHe, NOAiOHE Ta y3arajbHene 300pakenns Ha ILIo-
UIITHI TOBEPXHI 3eMII, IHIIHX HEOCCHHX T a00 KOCMIYHOI'O MPOCTOpy,
mo noOV/ioBance 3a NeBHUMH MaTeMaTHYHIIMH 3aKOHaMH il HAO4YHO 32
JIOIIOMOTOI0 YMOBHHX 3HAKIB TOKa3y€e PO3MIIMEHHS iT 3B'A3KI Pi3HAX
MpeaMCTiB, SBHIN 4H [IPOIIECIB, a TAKOXK iX SKiCHI Ta KIILKICH] XapaKre-
PHCTHKIL.

MojemoBanHs NPHPOHIIX TPOIiEciB Ta SBHIL 3& JOTOMOIOIO I'c0-
rpadiuHnx KapT nepeadauac 3naHus IX BiIactTHBocTell sk 00pa3io-3Ha-
KOBIX MoJiesieil. BiiBucHIS 1l CKIIaIalHg KapT BHMAraloTh alanTiHgHo-
I'o MIXOJly, PO3AUIEHHS Kapl Ha CKajoBi il €JACMEUTH, YMIHIS Po-
3YMIiTH 3MicT, 3HA4YeHHS i (YHKIU] KOXKHOI'O clCMCiiTa Ta OavHTH
3B’930K MK HaMH. CXeMa eJIeMEHTIB 3arajibHo-1corpadiuiol kKapri Ha-
Be/leHa Ha prc. 2.1.

Kapra sk Mojiemn JiicHOCTi, D0 po3risjlacthes 3 NO3KIL Teopii
Mi3HaNHg K NPOCTOPOBA, MATEMATHUYHO BH3HAYEHA ii LercpailizoBana
00pa30-3HAKOBA MOJICJIb, MA€ XapaKTEPHI BJIACTHBOCII.

['Hoceonoriyni BAaCTHBOCTI KapT TaKi: IPOCTOPOBO-4aCcOBA MO/KI0-
HiCTH, 3MiCTOBA BiIMOBIIHICTb, a6CTPaKTHICTH, BAGIPKOBICT) T4 CHOTE-
THYHICTH, MCTPHYHICTD, O/IHO3HAYUHICTY, Oe3mepepBHICTL, MAOUIICTh TA
HTAaHHICTh, O1IS/I0BICThL T4 BHCOKd iH()OPMATHBUICTD.

[IpocropoBo-yacoBa moaidHicTh Kaprorpadiunoro sobpaxeund i
caMoro 00'eKTa NPOSBISEThCS B TPhOX dCMeKlaX: IeOMeTpHYHa Mo/i6-
micth Gopm Ta po3MmipiB 06’ckTiB KaprorpayBaHHS; 4acoBa MOji0-
HicTh, TOGTO BiTOOpaXKeHHs HA KapTi cTany H Po3BHTKY 00'c¢KTiB B MO-
MEHT Hacy, mo BifoOpaxenuili Ha xapri; NoJiOHICTh BIIHOIICHD,
3B’I3KIB Ta HiNOPSAIKOBAHOCT] 00’ €KTiB.

3micToBa MoAiOHicTh -— 1l HAYKOBO OOI'YHTOBaHC BIIOOpaKeHHS
rojIoBHHX oco6nuBocTell milicHOCTI 3 BpaxyBalHsAM TICHE3HCY, 30B-
HINIHBOI Ta BIYTPIMHLOI CTPYKTYPH, @ TAKOXK lepapXil 00'eKTiB.

AOGCTpaKTHICTD J[OCATaEThes TeHEPaTi30BAHICTIO KAPTH, EPEX0;10M
Bi/T iIHIMBLYaIbHUX TIOHATH /10 Y3araJlbHCHUX MIIAXOM MiOHpaHus TH-
MOBHX XAPAKTEPHCTHK OG'€KTIB Ta YCYHEeHHS ApibHHX H ApyropsaHux
neraneii. Kapra He € Townolo Komnieio 06’ckta 44 ioro dotorpadiero,
a € cy0’eKTHBHUM BifIoOpakeHHSIM 06’eKTHBHOI peabHOCTI.
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2.1. Cxema enemMeHmis 3a2aibHo2e02pa@i4ioi Kapmi

BuoipkoBicTh ii CIIHTeTHIHICTh XapaKTepH3YeThes 3AAaTHICTIO BHY-
JEHHTH i PO3MUILHO MPEACTaBHTH Ti (aKTOpH, mpoiecH ii acmeKTH
06’cKTa, 9Ki B peasTbHiil cHOCTI NPOSBISIIOTECH CyMicHO. 3 iHiIol cTOo-
POHII, KAPTH MOXYTh 3abe3neuyBaTH cANMe LLTICHe 300paKeHHS IBHIN
ii mpo1geciB, AKi B pealbHIIX YMOBAX MPOSIBJIAIOThCA 130/ I50BAHO.

MeTtpnunicTb kapTi 3a0e3meuyeTbed MAaTEMATHYHHM 3aKOHOM IO~
Oy/10BII, TOYHICTIO 1i cKilaganus it BixrBopeHHd. HagpnicTh mMacuiTaby,
knacHdikaniii, mxajx ra rpajamiil /03Bojg¢ BUKOHYBATH Ha Kaprax
PI3HOMAHITH] BHMipIoBallHs KIIbKICHHX IOKA3HHKIB if BH3HAYATH AKICHI
xapakrepucrukir. KirbKicui XapakTepHCTIKH MOKHA OTpUMaTH B abco-
TIOTHIIX OAUHHIAX, Y BUIUIAAL 6a7IbINX ab0 paHTOBHX OIIHOK.

OJHO3HAYHICTD — BJIACTIBICTh KapTH SIK MOJETI MaTH TUIBKH €U~
e 3HaYelHsd B KOXKHIll ToYIi B MeXKaX NpHITHATOI cHcTeMH [TO3HAYEHb.
OIHO3HAYHICTL pO3IITISIAETLCS K IPOCTOPOBa Ta 31akoBa. [Ipocropo-
BAa OJTHO3HAYHICTL MPOSBISETHCS B TOMY, [0 B KOXKHIll TOYII KapTH 3
koopauHataMi X Ta Y mocrapieno y BiAMOBLIHICTE TUILKH OjHe 3Ha-
YeHHd Z Imapamerpa, 1o Kaprorpadyerbes. 3nakosa OjIHO3HAYHICTDL
MPOSBIIETHCA B TOMY, 1110 KOXKHIII YMOBHHIL 304K Ha KapTi Mae TULKI
OJTHE TOUHO 3a(iKCOBANC B JICTEH/Ii 3HAUCHHS.

Be3nepepBHicTb 031a4ae, 1110 KapTorpadivic 300paxenist npucyTHe
Ha BCiX Toukax Kapra. Ha mili nemMae nycrotr ta po3pHBiB, 3a BITHATKOM
PO3PHBIB, IO Nepe/BaUCH] JICAKIIME KapTorpagiyiuMu NPOoCKIsAMH.

HaouHicTh —- e MOXGUIBICTE 3pY4HOTro 30pOBOro COpHIiHATIS Npo-
cropoBaX (opM, po3MipiB po3Millieliis ra 38'43kiB 06’ckriB. Lg Biac-
THBICTL 3a6€3MCcYyeThest MPOJYMAANM BIOOPOM CIEMCHTIB 3MICLY,
AOUVILHICTIO reHepaltizallii, perciibiniM BHOHPANHAM 34c00iB 300pa-
KCHHA. YHTAUMICTL KAPTH XapakTCpH3YEThest BI3yaILIHM pO3Misia-
BAHHIM CIICMCHTIB T4 jicrajieli Kaprorpadiduoro 3o06paxciis.

Ors/10BicTb KapTi € 3ATHICTh MPCICTAB/IATI O/IHOMY MOJIALLY Hi-
Taud SKi 34BIOJIHO POCTOPH (panoun MaTepHKH a00 B HIIOMY [J1aHe-
TY), ToJIoBHI mxonoy\npnocn PO3MIIIIEHHS | B3aEMO3B'I3KY 00'EKTIB Ta
OCHOBIII €JICMEHTH IX CTPYKTYPpIL.

[ngopMaTHBHICTB -~ 116 UHCIIO 3HAKIB, KUILKICHNX XapaKTepHCTHK
T4 Ha3B, M0 IX PO3MILICHO NA O/UMHHIL Nlomi KapTH, indopMaris mepe-
JACThesl 30 JIOMOMOI0I0 3HAKIB Ta X MpocTopoBNX KoMOiHauiil. lndop-
Manilo fa K'lpTi yirrad Moke cpHiiMari 603nocepe;[nbo T4 3a pe3yilb-

TaTAMIT BUMIPIOBAHD, neperso an Td Jronqunx BHCHOBKIB.

Kpim saransuonpuitnstuf Hpixap mmmmnmmmnum
peibeui it U poBl KapTi, mompm i H, KapTH

na Mikpodinti, 610K-/liurpaMr uﬁ K(WEOEJ}\ 51?%2," OTE

ins. Ne
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Anarnidiuna xapTa ApYKVEThCA JBOMA KOJIbOPaMH, 1O JIOMOBHIO-
10Tb OJIH OjHOTO (MANPHK/Iaj, CHHLO-3EJICHIM Ta YEPBOHIM).
MpH po3UILTalHI [HX KapT 4cpe3 CHelliajibHi OKYIIPI-CBITA0(LILTPH
CIOCTEPIraroTh 06’ €eMHE 300paXKEHHA.

PeibedHa KapTa BUKOHYETLCS A7 06'¢€MHOI0 TPHBHMIPHOIO 300-
pakenus MicreBocTi. BeprukanpHuii MacmTad Takix KapT 30UIbIICHHIT
MOPIBHAHO 3 FOPH3ONTAILHNM B 2-10 pasis. Kaprorpadiuny mdop-
MALiIo Ha TaKIX KapTax MOKa3YIoTh 3BIYaliHHMI 3HAKAMH.

®otokapra — ne Kapra, o cyMilueHa 3 goror pa([)l‘l[l[l\l 300pa-
KEHHAM. [1 OTPUMYIOTL CYMIEHHSM no111rp‘|q)1q1m\ BI/ITICKIB (poTO-

ITAHA 3 YMOBHHUMH TO3HAUCHHAMIT OKPEMIX 00’ €K11B MICIEBOCTI, FOPH-
30HTATIMI I miamHcaMi. J:1a cKiaaHHg OTOKAPT BUKOPHCTOBYIOThH
aepo- il KOCMiYHI 3HIMKI, 1110 BHKOHAII B pimm Jlanasonax.

Hudposa kapra — miudposa Mojcis 00 "eKTiB, IO MpeJCTaBlela
B BUIULA/Li 34K0/IOBAHIN B MHICTOBI{l pOpMi NPOCTOPOBIX KOOPIMHAT X

ta Y ii aniikat Z ra iHmix exeMedtis amicty. Hndposi kKapri € pesyib-
TaT JIOPIKO-MaTeMaTHUYHIK MepeTBOPIOBAHL BIXijHol iHdopMaLl npo
ob’ekT KaprorpadvBaHusd. 3MicT NMUPPOBHX KAPT CKIATAIOTH MacHBH
JaHIX 0po o6'ckrH KaprorpadyBamis, NMpoeknil, Macirradn it reoje-
3HYHY OCHOBY, PAMKY KAapTi Té oQopMICHHS, 110 PO3MIIIEHC 3a paM-
K0JO.

Kapra-TpaHenapant - xapta, 1o BiPyKOBaHa NOJIpadiuiimM
cnocoboM Ha mpo3opili UIBIL H npusavcta Ui APOeKTYBAHHS Ha eK-
pat. [1pH cyMiTmen Hi KOMIUICKTY KapT 3 PI3HHM ajle B3acMOY3I'0JUKCHIM
TEMATHIHIM 3MICTOM PO3KPHBAETLCH 3B'930K SBHIN MiXK co6010.

Kaprta na mirpodiwmi — \[iuia“nopua KOTIS 3 K‘dp”l‘ﬂ abo 3 umoro
Kkaprorpadiugoro teopy Ha Goro- i KiHOMIIBI a0o na MaclTaduux
nocigx. Mixpodiimi Jatoth MOAINBICTH 36epiraTi OPUITHAIN 3 MalBIMK
3ATPATAMU Ta BUKOPHCTOBYBATH iX JUIS Kaprockilajauns. Inpopmanis
3 Mikpodinieit Moxe Gesmocepesibo BBojuTics B EOM nmpu asroma-
THYHOMY CKJI4/IalHi T3 BUKOPHCTAHHI KapT.

biok-; ;ﬁarpa\m -~ TPUBHMIpHIH kaprorpadiumirii pICYHOK, IO

cyMinae 300pakeHHs IKOI-HeO Y/ NOBCPXHI 3 MOB3/IOBKHIMI Ta fole-
PEYHUMU BCPTHKAILHHMH po3pizaMi. BOHH BHKOPHCTOBYIOTLCS JIIL
KaprorpaQyBauusa reosioriuiol, reoMopgosorivnol, dauinadTHol,
OKEaHoJIorYHO1 Ta iHIIoI iHpopManii Ipo NPHPOJHE CePe/IOBHIIE.

Inodye -~ ky;1enoibua Mozielh 3emi, iHwol mauern ado nedec-
HOT cepl 3 KapTorpadgiueny 300paKeHHAM. [nob6ycu OyBarorh
pO3’eMHUMH, IO JI03BOJISE TEMOHCTPYBATH BHYTPilHIO GY/I0BY 3eMHOT
KopH.
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2.2. Knacndicanisa kapr

Knacndikauisa kapT 3a pi3sHHMH 03HAaKaMH HeOOXiHA A% iX 06Ky,
30epeKeHHsT, MOINYKY HeoOXi/iHOT iHpopMalLii, HO € iX 3MiCTOM, T4 BHB-
qeHns ocobanBocTell caMHX KapT. Bona Takox cropiisie panioHambil
oprauizailii kaprorpagiynoro supodnuuTBa. Kaprn kiaciudpikyors 3a
TaKHMI O3HAKaMIl: MacliTad, TCPHTOpIAJIbHE OXOILICHHUS, 3MICT, MpH-
3Ha4YCHHS, MaTeMaTHYHa OCHOBA, effoXa Tolno. Kaprh, Ha gkux 306pa-
&Kena 3eMis ado il YacTHH, HA3uBaOTh reorpadiyHAMH. 3opsadi — ue
KapTH 30pa1ioro neda. IcHyIoTh KapTi iHIHX HEOSCHUX TUL

3a macmitadoMm reorpadiudi kKapTH KjJacH(QIKYIOTh: KpymHOMac-
mTtadui (1:200 000 Ta 6iabme), cepestuboMacmTabHi (1:200 000
1:1 000 000) ii gpiGHoMacmTadbui (Merme f:1 000 000).

3a npocTopoBHM OXOILTEHHAM KapTH KIacH(IKYIOTh, AOTPHMYIO-
YHCh NOCHIJIOBIOIO NCPEXOAY Bij| HAIIOUIBIN 3arajibHHX MOHATDH JIO 4a-
crkoBux. [Tepy pyopuky Kiaacn(pikanii cKIJIA0TL KAPTH BCiel 3¢MUO1
MOBEPXHI - KAPTH CBITY, AKI 4aCTO 300paXKYIOTh Ha JABOX MIBKYJSX.
Jamni po3pizHstorh kaptTi cyiii ii CBiroBoro okeany. Kapry cyui gimth
Ha Kapriyl MatcpHKiB ado iX rpyn. Beepeimni marepnkis Kaprh Kia-
CH(IKYIOTL B 30J1€KIOCTI BUL BHOPANOl O3HAKH: HOMNTIIKO-a/IMillicTpa-
THBIHA, (pi3lKo-reorpadiuna abo ekoHoMiuia. 3it HOMITHKO-a/MIHICTpa-
TUBHHM VCTPOCM Kapti OYBAIOTL I'PYM JICPkaB, OKPEMHX JICPKaB, 00-
JIACTCH, WITATIB, K4HTOHIB, paiioHiB Tono. 3a ¢isHKO-reorpadivnor
a00 CKOHOMIYHOIO O3HAKOIO KapTil JIISTh Ha KapTH OPHPOAHNX 4l
eKoHOMIYRHX paifodis, cmovyaTKy BCANKI, 4 HOTIM JApIOHI.

3a 3microM rcorpadiuni Kaptu kiaacHikyiorh Ha 3arailbiHolco-
rpadiuyi Ta remarnui. 3araianiorcorpadivuni kapru BiloOpakaloTh,
CYKVIIICTHL OCHOBHUX CICMCHTIB MICIICBOCTI, TOOTO 110Ka3y10Th I'j[po-
rpagiio, peaned, maceJIcHi NYHKTH, NUISXI CITOJLYUCHHS T4 NIHII CIEMEH-
™ MicticBocti. OcoOuBicTh iX 3MiCTY BH3HAYaeThcsd MacHiraboM kap-
1. B 3aJiekHOoCTI BT Macirady iX JWIETL 11a ronorpadivni, orasano-
Tonorpadiumi Ta orasaani. TeMaTH4HI KapTH, OCHOBHHIT 3MICT SIKHX BH3-
Ha4acThesi KOHKPETHOIO TeMOoIo Bijlobpaxe s, cneliajisio npHueBgycHi
SKOMY-HeOY/1L ciieMenTy abo aBiy (HacesieHi MYHKTH, KJIIMAT, Tpalc-
nopt, 1nojui icropii Toulo). Bonu AATLCS LA KapTH NPHPOAHUX ABHIN
Ta KapT CyCOLILHIX ABHII, Ki, B CBOIO YCPry, I'PYNYIOTHCH 32 OLILIL
BY3BKHMI FaJiy3iMi kKaprorpadysanus (puc. 2.2).

Jlo KoxHOl I'pynil TCMATHYHIX KapT Bi/IHOCHTLCS P KapT KOHKpeT-
Hoi reMaTHkH. Hanpuwiiag, 1o rpyi reo;foriuntx KapT BYHOCATLCA CIpa-

THrpadivuHi, TCKTOHIYIL, TIPOTreo 10T I, IIKCHCPIIO-1'COJIONTYHI T4 IHII.
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B zamexmocri Bi npuiioMiB JociiKeHHs ‘KapTH OyBaloTh dHali-
THYHI, CHHTCTHYHI Ta KOMIUTCKCHI. AHATITHYHI KapTH BifoO6paxkaioTh
OKpeMi cTOpoHI abo BIacTHBOCTI BUIN Oe3 BiAoOpaKeHHS 3B'I3KiB Ta
B34€MO/Ii1 3 IHIIHMIL 1X CTOpOHAMH 200 BJIACTHBOCTIMYU (TEMOEPATYPOIO
TIOBITPS, HANPSAMKOM i CHJIOIO BiTpy, 0faJlaMH, KPYTH3HOK CXHIB TO-
o). CHHTeTHYHI KapTH J4I0Th ULICHY IHTErpaJbHy XapaKTepHCTHKY
ABHLI, TPH POpMYBaHHI SKHX BPaxoBYIOTbCA CKJIAJIOBI YaCTHHII KOH-
KPETHOTO ABIIA T4 ICHYIOYi MDK HHMH 3B'SI3KH (JlapjmadThi, KiriMa-
THYHOrO YH I'i/IpO;TOro-KIiMaTHYHOro paHoHyBaHiig Towo). KoMmiek-
CHI KapTH Bi/0Opakaior) jIeKUIbKa B34€EMOTIOB'I3alHX SBHIN ado IX elle-
MEHTIB il IPHYOMY KOXHE SBHLIE B CBOIX MOKa3HNIKAX.

3a cryneHeM 00’€KTHBHOCTI ii AOCTOBIPHOCTI 3MICTY PO3pPI3HAIOTL
KAPTII-CMOCTCPEIKEHHS, Kap TH-BICHOBKH, KAPTH-TIMOTETIIYHI Ta KapTH-
tenieniosni. KapTu-cnocrepeketinsg MictsiTh [ati, 1o oTpriMani 6e3-
IIOCCPE/IHBO B PE3VILTATI coocrepekens (onajiiB, 3a0py/licHNs aTMO-
cpepn). Kapru-sucinoBKi CKIAAAIOTH HIJSIXOM 00pOOKH GakTHYHHX Aa-
HUX Ta IX iATepupcTaiii B BIAMOBIHOCTI 3 YSIBOIO aBropa Upo SBHINE,
1Mo 300pakyerhed (Hanpuxil, KiiMar). Iinoternyni KapTi cliana-
[OTh OPH HELOCTAFHII KiXLKOCT! YaKTHYHIIX JIAHIIX 11a OCHOBI I'NOTC3
ta nprmyniens (upeiidgy marepnkis). Teryicnniosii Kapty Bijlodpaxka-
10Th SBHO CIOTBOPCEHY jlilicHicTh.

B 3ajiexkHocTi BijI XapaKTepy ii CTYNEH: NPAKTHYHOT HANPABJIEeHOCTi
3MICTY PO3PI3HSIOTHL IHBCHTapH3aIliiiui, onimm, pekoMeHJaIuim ra
npornosii kapri. luserrrapusaliiisi kapTu Bijlodpakalorh 06'ckrH ii
JBUINA B BIjIMOBLHOCT 3 1X KJIacHpiKalli€lo, 10 BpaxoBye inrepecit jLa-
ol obstacti jusiabnocti. OIiHHI KapTH NOKa3yloTh UCOOXHICTh 400
CPCKTHBHICTL BHKOPHCTATIHA MPHPOIIHKX 400 cOIIaLINO-CKOJNOITUHHX
VMOB I peeypceiB JUIs THX UM 1HIIHX Hijeil.

PekoMemaniiiiii kapru mokasyloTh cnoco6u ii B/ pamiolajibHo-
1'0 BHKOPHCTANNE NPUPOJHIIX il COLIMILIO-EKOHOMIMHHX YMOB Ta pe-
cypei. [Tpornosui kapru nokasyiorh odikyBannii B MalH6yTHLOMY
crau, po3Minienis ii po3BHTOK BIIOMHX a60 11e ¢ BUSBICHHX 00'eKTiB
Ta ABHIL (3aOpy/uicins Tepuropii BIACIUIOK aBapiiliol cATyalll Ha
MIIPICMCTBI).

34 mpH3HAUEHHAM KapTh OyBaloTh HaYKOBO-/lOB/IKOBI, HaBYalbHi,
MOPCLKI HaBiTaNilini, JIOIMANCLKI PivOK, o3ep Il KaHaliB, acpoHaBira-
Mniligi, Kagacrposi, JIOPOXKHi, ONEPATHBHI, NMPOCKII, MPONATaHIUCT-
CbKi, TypucTHYHI. HayKoBO-J10BiIKOBI KapTH NpU3HaUeHi /11 OTpUMAaH-
(151 HeoOXiTHO1 J10BIJIKH, @ TaKOXK /Ul perebHOoI'0 BIHBYEHHS 0cOOIMBO-
creif 306paskenus repuropii abo akBaropil, po3MinieHHS Ha HiH
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06'cKTIB | ABHIN, iX MPOCTOPOBHX B3aEMO3B'I3KIB Ta 3aKOHOMIpHOCTCl
X pO3MilICHHS 3 METO HAVKOBOTO JOCILKEHHS Ta MPaKTHIHOI [is15-
HocTi. Hapuarsui KapTi Mpu3Hayeni 71 HABYUAHHS BL/TOBIHO JI0 ICHY-
IOYHX mporpam ii mociOHuKiB. MopchKi HaBiraliiini Kapta 3abe3meuy-
0Th CYAHOBO/IIHHAS Ta Oe3meyHe MilaBaHHg KopadiuiB. AcpoHapiramiiini
KapTH Npu3HadeHdi A8 Mil'0TOBKI 40 MOJbOTY, HOoro BUKOHAHHS Ta
KOHTpPOITO 3a HIM. KatacTpoBi KapTH BIKOPHCTOBYIOThCS s 3ade3me-
YeHHd oplaHizamil epeKTHBHOrO BH3HAYCHHS ii OXOPOHII CLILCHKOIOC-
MOJIAPCHKHX, JICOTOCMOIaPCLKIX Ta MICLKHX 3eMeJD JIIL IIJTaHYBaHHS
BHPOOHNITBA, MeNiopanil 3eMeib Ta IHIMHX nutell. Jopoxui KaprTu
Tpu3HaYeHi g opranizauii po6oTH jIopir, IX peMonTy Ta obcjIyroBy-
BAHHY TPAHCOOPTHHME 3acobaMil, a TAKOA A4 1X KOPHCTYBAYiB.
Ha omepaTuBHUX KapTaX BHPIMIYIOTHCS OTOHHI TOCHO/IAPChKI Ta IHII
3ajai.

[TpoekTHi KapTH BLIOGp@KaloTh NPOEKTOBHY OpraHizailiio repi-
TOPIl 17T 1isell 3eMIeBIOPAIKYBAHHS, JICOBIOPSIAKYBANIIL, IIPOTEX-
HiyHoro OyaiBHNLTBA §i Meiiopariii. [IponaranicrebKi KapTH Mpu-
3HAYEH] JII9 PO3ITOBCIO/KCHHS IMOJUTHYHUX, HAYKOBHX i TEXHIUHHX
3MaHb Ta ijleil 3 MeTolo 1X BIMPOBAAKCHHS B I'POMAJCLKY CBLEOMICTD.
Ha TypHCcTUMHIX KapTaX MoKa3yloTh po3Milens typoas, KeMITiHLiB,
APXITEKTYPHAX T4 icTOPUUYHHN MaM'dTOK, 06'cKTiB Opupo, Todro
Jaerbes indopMaitis, HeoOXigHa g 3abesneucHHd NoTped TypHC-
TiB.

2.3. Tleorpadiuni arnacn Ta ix wracn@ikanin

I'eorpadiunnii aTaac —- clcTeMaTH30Bane 3i6pannd KapT, 1[0 BHKO-
HaHe 34 3araljlbHO0 MporpaMolo, SK eAnHMIT Iimicndil Teip. B atiact
KapTH TeMAaTHYHO MOEHAHI MK 00010, B3aeMHO Y3TOJUKCHI if jlomoB-
HIOIOTL OjIHa ofHY. Jliig ariiaciB XapaKTepHIM € OTHH Hadip npoekuil
Ta MaciTabi. Ha kaprax ariaciB BUKOPICTOBYIOTH 3arajibHi IPpHITOMH
renepanizaiii, €/iHi CHCTEMH YMOBHHX [1O3HAYEHb, NIPHPTH, cniocobH
rpadiuiioro ii Koxboposoro opopMicHHES. ATiIacH o(pOpMITIOTH B BH-
DI OKpeMuX aihooMiB abo Kivkok. KpiM KapT, atjiacu MicraTh no-
SICHIOBAJbHI TEKCTH, JOBIAKOBI MaTepiany, rpadiku Ta pororpadii, mo
JOTOBHIOIOTh KapTi.

Hassa «atiac» 3anpononosana B 1595 potti kaprorpadom Mepka-
TOpOM Ha uecth Midiunoro koposs Jlisii ATxac, a iX Bneplie sanporno-
uyBas B I crouirti H.c. gaBuporpenpkuii pucunii Ironomeii. I'eorpa-
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iyl aTiIacl Ki1acHPIKVIOTH 3a TAKIIMH O3HAKAMH: POCTOPOBE OXOT-

€l S, 3MICT, NpH3HaveHHs, popMaT i cIocid BHKOPICTAHHS.

34 MPOCTOPOBHM OXOILIEHHAM PO3PI3NAIOTh TAKI aTJIACH: CBITY, Yac-
THH CBITY, KOHTHHEHTIB ab0 ix rpyn (ATilac AHTapKTHKH), aTilacH Be-
aMKHX perioniB (brmspkoro Cxojiy), arnacu okpemnx Jep:xaB abo ix
Ipyn (Ataac Ypaiuin), periogaibui atiacl (Atnac BiHanbkol odiiac-
11) Ta arracH Mict (Atiaac Kuesa).

3a 3microm aryiacH OyBaloTh 3araibHoreorpagiumi, reMaTnudi 1a
3arajlbHi KOMILTEKCHi. 3aranbHoreorpadiqumii armac MicTuTh 3arajb-
goreorpadiuHi KApTH, 10 ,JONOBHIONTLCS NOITIIKO-a/IMIHICTpaTHBHH-
ME I Qi3muHaMl KapTaMi, TeMarn4ii aTiacH MicTIThL pi3Hi 3a 3MicToM
TeMatluin Kaptin Ta OyBatorh npupouux (Qisnko-reorpadiunmx) i
TPOMAJICLKIX (COIIATLHO-EKOHOMIMHIX) SIBIHIL. 3Ll KOMIICKCH]
QIIACH MICTSTH KapTH TIPHPO;IHNX Ta [POMACLKIX SBUHIT il 3arainno-
reorpagiuni Kapru.

3a npu3HaveHHAM aTIacit OVBAOTH HaYKOBO-JIOBLIKOBI, HABYWILHI,
IMHPOKOI'0 BHKOPHCTANNY, Kpae3HaBui, MOPCLKI Hagitaliiito-reo-
rpadiuni, BocHHl, TYPHCIHHUIN, /TopoxkNi Toio. Huykopo-j1oBIKOBHI
artac ¢ 30ipKa il y3araJLHeIs 11a YKOBHX 3L PO BULOOpakKenHs Ha
Horo Kaprax NpHpOJIHIIX Td CONiadblIO-CKOUOMIYIHMX SBIIUL, MO MPH-
3HANCHT JUTS PCTCILIOTO BHBUCHHS IX 0COOIIBOCTCI 3 MCTOI0 HAYKOBO-
10 JLOCDKENIHS ‘Tt PISHOMARTTIION TPAKTHYNOT JIANLIoCT. AThacl -
POKOro BIKOPUCTAIIIS IPA3HAUEII 9K JIOBIIKOBHIT MaTcpiar juist ninpo-
KOI'0 3arajy KophHcryBadis. Boun j(03BONSIIOTL OTPUMATIE jJIOCTATILO
TOBIY ¥IBY OPO NPNPoii B collailbIo-CKOIOMIYI BN, SKi Bij100-
pazeii ua nax. Hapuaapii ari1aci ¢ nociOiikoM Juis BUBUCHTS Pisio-
MaHITHIX SIBHIIL B INKOJLAX Ta BY3aX.

Kpacznasul amiaci npH3HaueHi juis Kpaesnapuoi podorH 1 9K
TOCIONITKY JUIA NIKUL, 110 XapaKTCPH3YIOTh PIBHOMAIITHICTL MICICBHX
ICTOPHYHKY, reorpadiuunx Ta iiux ocobusocreii.

MopcLki HaBirauiino-reorpadiil aTiaclt Ha Kaprax oKeaHiB 14
MOPIB J(CTILIIO XAPAKTEPH3YIOTH peiibed Jula, MOpPCLKi ‘Tedil, HaBi-
rauibnnii crag, 3acodbu uapiraniinoro odJaanig Ta YacTHHY Cy-
0.

JLopoKIT aTIACH MICTATL KapTH PisHHX JIOPIL T4 KapTOCXCMH.

Boenui aritacil € nociOHHKOM JUIS BHBUCHHS NOJITHYHOTL, (i3HIHOT
il Boennoi reorpadil ta cKONOMIKH TCPHTOPIif, JIC MO’UIHBI BOEHHI
KOU(pJIKTH.

3a (QopmaroM i cmocoboM BIKOpHCTaHHS arjacd OYBaloTh Ha-
CrUILLL, cepetubodopMaTHi Ta KHINCHLKOBI.
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2.4. Cyrn Ta erpykrypa
perionaIbHUX CKOJOTIYHHX aTRaciB

PerionayibHi €KOJIOTTYHI aTiiacH SK YHIQIKOBaHa HAayKOBO-KAPTO-
rpadivda mpalsl € OCHOBOIO /151 CTBOPEHHS 0a3H | OaHKiB ¢KOJIOITYHOI
iH(QopMallii Ta CraTIYHHX MOjIeAel €KOIOIT4HOI'0 MOHITOPUHTY perio-
Hy, ob:1acri, paifony i Micra. BukopicroByrouH o iHpopMaIlixo Mox-
Ha CTBOPIOBATH KOMITIOTepHi Kaprorpadiuydi Mogermi, aKi M03BOJIATH
ONepaTHBHO BHOCHTH 3MiHH B KapTH BIIOBIAHO /IO AHHAMIKII NPIHPO/I-
HO-aHTPOMOIeNHUX MPOLCCIB.

PerionaibHi eKoNOTTYHI ATIIACH € MITPYHTAM JUIS BHPIIIEHNA TAKIIX
33,1a9:

- po3poOKH Ii peaizallii HEBLIKIAJHIX 3aX0AiB MO0 cTadll3anii Ta
YCYHEHHS CKJIaZHHX €KOJIOTIYHHX CHTYamii, KOH(UIKTIB, KpH3 ii Ka-
Tacrpod;

PO3pOoOKA JOBIOCTPOKOBHX €KOJIOTIHHHX OPOLPaM;

BU3HAYCHHS €KOJIOTIYHO Oe3MeUHUX PpaMOK JUSUILHOCTI Ta eKo-
JOTIYHNX OOMEKEHL NUIPHEMCTE, I'OCHOTAPCHKHX KOMILICKCIB,
MPOMHCIOBHX 30H I MICLKIX ariioMepaltii;

PO3POOKI clicTeM eKoJIorIYHoI Oe3nekH periony, obilacri, paifony Ta
MicTa;

eKOJIOIYHIX OOIPYHTYBAHL MEPCNCKTHBHIX [UIAHIB €KOHOMIYHOTO
Ta COUIalILHOT'O PO3BUTKY TepPHTOPIII;

BH3HAYCHHS IUIATH MiMPUEMCTB 32 BUKOPICTAHUS NPHPOIHINX pe-
cypciB Ta 3a0pyIHEHHS JOBKULIA.

CTpyk1ypa perionalbHIX eKOJIOITYHHX ATIACIB.

1.  Orasaosi kaprTu

1.1. ®isuko-reorpadiuna kapra periony, odjacreii, paiioHis i Mict.

1.2. ExoJsori4Ha Kapra periomy.

1.3. TeojiHaMigHa MOJIEIb PETIOHY.

2. Ekonoro-reorpadiuni kaptn periony (MaciuTab jlocCiliIKeHHS
1:500 000, Maciutad 306paxenns B Arnaci L:1 500 000).

2.1. ®izuko-reorpagdiyna Kapra.

2.2. AjMiHiCTpaTHBHA KapTa.

+ TeocgepHuii 610k

2.3. Ekosioro-reosioriyna Kapta JO4€TBEPTHHHOIO €0 I0TYHOIO cepe-
JIOBHINA.

2.4. ExoJoro-reosioriyia Kapra 4eTBEpTHHHOI'O CEPE/[OBHIINA.

2.5. Exosnoriyuuii cTaH po3poOKH MiHCpaIbiio-CHPOBHHIIX PECYpCiB.

2.6. Exouroro-reoXiMidHi KapTH J{O0U€TBEPTHHHOI'O | Y€TBEPTHHHOL'O Ce-
PENOBIHIL.

2.7. HeotekroHika, cydacHa reoJHHaMika i celicMIYHICTb.

2.8. Exojoro-reoisaudfi KapT MarHiTHoro, rpasiraiiiiiHoro, ereKi-
PHYHOI'0, eJICKTPOMArHiTHOT O, TEMJIOBOLO, CEilCMIYHOTO, I'€0Maro-
relHoro, iHNINX reo(pi3N4HMX MOJIB Ta iX BIUIUBY Ha 30POB'd Ha-
CEJICHHSI.

2.9. Exozoro-reoMop¢oiroriuda Kapra.

2.10.MMopyuienns penbedy cyyacHUMH CHIOJHHAMIYHHMH POLIECAMU.

2.11.MixzemMui Bo/ (KpiM HEpHIOro BiJl MOBEPXHI TOPH3OHTY), iX
XimigHe, Sakrepiaibie, paTiOHYKIIHE T4 HIN BIIH 3a0pyaHEHb
(kUIbKa KapT).

2.12.T'pyuroBi Bojii (epiiyil Bijl MOBEPXHi FOPH3OHT) Ta IX €KOJIOriY-
uuii crad.

2.13.MiHepanbHi BO/I Ta iX eKOJOTIYHIi cTan.

2.14.TToBepxHeBi BOjIH Ta 3a0pyAHEHHS IX.

2.15.Kapra cruxiiidix i HCCRpHATINBIX CiPOJIONIYHHX ABIII (ITOBEHI,
celli, TaBHHH, 3aMYJIOBAHIIS, NCPECHXAHHS Ta NPOMEP3AlHS pycel,
3abo0Ji0ueHHS TepUTOPil TOMLO).

2.16. JunaMiKa BHKOPHCTAHHS Ta OYHINEHS BOAIHX pECYPCiB.

2.17.KiimaTHYHA KapTa.

2.18.3a6py/meHus MoBITPS TPAHCKOPAOHHIIMH MEPCHOCAMH.

2.19.3abpymcuns arMocdepHOro NOBITPS CTANIOHAPHHMIL JUKCPEJIAMII,

2.20.3a0py/iHcHHS NOBITPS TPAHCHOPTOM.

2.21.3a6pyaucHHs NOBITPS B PE3YJALTATI JUii HECAPHATIHBHX METEOPO-
JOriYHNX ABHII (3THBH, 'PO31L, I'pajl, MOCYXHU i CYXOBIl, 3aMOPO3KH,
TYMaHH TONIO).

Fiocghepnuil 610k

2.22.Kaptn rpyHTiB Ta NpHPOHOIO reoXiMidHoro GoHy pi3HHX TIMIB
FpYyHTIB.

2.23.3abpyHCHUS PPYHTOBOI'O NMOKPHBY B&)XKHMH MCTaJlaMH, MiHe-
pasbHIMH [JoOpHBaMH, OTpyTOXiMiKaTaMH, pafiomyKJIigaMmi,
HadTonpoyKTaMu.

2.24.Kapra 3cMIEKOPHCTYBAHb. ‘

2.25. Aunamika 3eMcIbHUX YTi/lb MiJ{ BIVIHBOM NPUPOJUHHX T4 aHTPOIIO-
FeHHUX YHHHHKIB.

2.26. Memopanis 3eMeJIb Ta il eKOJIorTyLl HaC/IKH.

2.27.PekyabTHBANIS 3¢Mellb.

2.28. Tenjienuii 3MiH 3cMeIbHUX PECYpPCiB i NPOIHO3YBAHIA JHHAMIKH 1X
BHKOPICTAHHS B OJH3LKOMY i JlJleKOMY MailOyTHbOMY.
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2.29. Exosioridnuii cTaH OpHPOZHUX POCIMHHIX PECYPCIB Ta arpore-
HO3IB.

2.30.Kapra micoBux pecypcis, JicocTenoBoi, JIyropol i 60J0THoI poc-
JANHHOCTI, NOAe3aXHCHUX JICOCMYT, Bonootopom{u\'nici}a

2.31. Tpapunnuii CBiT, {foro OXopoHa Ta pallioHaJbHE BHKOPHCTAHHA.
TokcHko3 AHKHX i CBIHCHKUX TBApPHH.

2.32.3anoBiHiil poH Ta oXxopoHa o6'exTiB Hiocdepm.

2.33. JangmadrHa kapTa. PaitonyBaHHS i eKOJIOIIYHIH cTaH MPHPO]I-
HHX Ta OPHPOIHO-aHTPONOTreHHHUX T€OCHCTEM.
Couiocpepnuit 610k '

2.34.Kapta nemorpadidaux mpoliecis.

2.35.ApeayTi OCHOBHIS 3aXBOPIOBaHb HACENCHHS. 3B’I30K HHX 3aXBO-
poBaHb TPHPOAHIIMH i TEXHOTCHHHMH [EOXIMIYHHMH: aHO-
MalisIMH.

2.36. Tenpenuil 3MiH MeAHKO-OIONMOTIYHHUX Ta CaHiTapHO-FITi€HIYHUX
¥MOB, MPOTHO3YBAHHS iX CTaHy Ha OJIH3bKe i jlaneke MaHOYTHE.

2.37. Axepena 3a0pyAHEHHS, 00’eMH IIKIUIHBHX [a30M0JIOHNX, PIAKHX
1 TBEp/INX BUKIIB Y HABKOJIHLIHE CEpefOBHIIE.

2.38.11o6yTOBI Ta MPOMICIOBI BijIX0/H, YMOBH IX 3aXOpoIHCHHS, Nepe-
poOxu, 30epiranHg Ta YTUIi3alil TBEpAUX BUKH/IB Y HABKOIULIHE
cepeIOBHIIIE.

2.39. Pagiamniiine, mymMoBe, eTeKTpoMAr HiTHE Ta iHUI BHI TeXHOTeHHO-
ro 3d6pyI[HeHHSI

2.40.Kapta cygacHoi eKoJIoriyHol cmyquu Ta IPOTHO3 1 3MIHH B Maii-
OyTHbOMY.

3. Exonoro-reorpadiuni kaptu oOmacreii, periomy (Macuitab
Jocmimxenaa 1:200 000, mactarad 300paxenHs B Ariaaci 1:750 000).

Y npoMy po3Iili TaKu# e HaOlp KapT, 9K i JUId PerioHy B LiIoMy
(2.1--2.40), ajie 6LibIN AeTaNbHUIA 1 3a0e3MeYeHHs EKONOTIHOL Olli-
KH OPUPOJTHOTO CEPEe/IOBHINA i [iI0YHX HA HbOTO TEXHOT¢HHUX YHHHHKIB
Ha TepHUTOPii aiMiHicTpaTHBHOI omacTi.

4. Exonoro-reorpadiuni xapTn okpeMux paiioHiB ¢6acreil (Mac-
wrab mocuypxenua 1:50 000, maciorad 3o6pa>1<em{sl B ATiaci
1:250 000).

Y% IBOMY PO3/III Takuil ke HaGip Kapr, K i (2.1-2. 40) aie 3 Jie-
TaJIbHICTIO, KA J03BOJI€ BU3HAYHTH €KOJIOTIUHY CUTYyaHilo HAa TepH-
TOPii aIMiHICTPaTHBHOTO paioHy, Mo HEoOXiTHO 1 palloHHUX [IaHy-
BaHb, 3 IJIATOIO 32 3eMJICKOPHCTYBaHHS, OLIHKOIO 3eMeJh LIS IPHBATH-
3allii, po3poOKoIo oNepaTHBHUX NPHPOJAOOXOPOHHHX 3aXOiB Ta IOBrO-
CTPOKOBHX €KOJIONYHAX MPOrpaM Tollo.
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Exooro-reorpadiuni (ypboekomoriuui) kapru Mict periony
(Maciutad gocmimkeupb 1:10 000, macmrad 306paxenns B ATiaci
1:25 000 i 1:20 000).

Y upoMy po3ii 1o THIOBOFO Habopy exojioro-reorpagiqyHux Kxapr
(2.1--2.40) xomaroThes crenuditHi ypdoekosoriyni KapTH MicbKoro ce-
PEXOBHINA, 1O JI03BOJISE JATH BiIMOBIIHY €KOJIOTIYHY OLIHKY, IKa He-
00OXimHA I CKJIafaHHA TeHIUIaHiB MicT, BH3HA4YEHHS caHiTapHO-
[iricHIYHOTO CTaHy MICLKHX TepUTOpiii, 4 TaKOX BapTOCTi )KHTJA B TO-
MY YH iHIIOMY MiKpopaifoHi MicTa B 3a1exHoCTi BiJ crynens 3abpyn-
HEHHS.

KOHTPOJIbHI 3BAITUTAHHA AJIA IEPEBIPKU 3HAHDb

Jaiite BH3HAUCHHS KapTH.

Hageaits eeMeHTH 3arajxsHoreorpadpiqaol KapTH.
Oxapakrepu3yiiTe BIaCTHBOCTI KapTIl.

3a aKuMI 03HAKaMH KiTacu(ikyloTh reorpadiuti kapti’?
Hagenits iacn¢ikaiuio TeMaTHYHUX KapT.

JaiiTe Bu3HaueHUs reorpadiuynux ariacis.

OxapakTtepusyiite KaacH(pikanio aT/1aciB 3a pi3HHMH O3HAKAMH.
Jias yoro mpu3HadeHi perioHaabHI eKOIOriYHI aTIacH?
Poskpuiite cTpyKTypy perioHan,HHX eKOJOriYHUX aTIaciB.

A AR ol ol
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3. MATEMATHYHA OCHOBA IIOBY1OBH
IFEOTPADIYHHX KAPT

3.1. Mogean nosepxui 3emii Ta Wi poamipn

®opma 3emsni 9K niiaHery oOyMOBIeHd [(icfo HaraThoX MpPOIECIB,
U0 NOB's3aHi 3 1 yTBOpeHHIM Ta icHyBanHaM. [1pu po3s'd3aHHi Tono-
rpado-Teoe3 MUK 3a/a4 Ta Npu KaprorpadyBaHHi 3eMHOI TOBEPXHi
ieobxiano ii popMy onucaT HalibibIN OCTOBIPHOIO MO/IEIITIO 3 VeTa-
HOBIACHHUMH PO3MIpAMH.

3eM:1 He € NPaBHILHOIO I'eOMETPHYHOIO diryporo. B 3p’43KY 3 THM,
1o (isudna noBepxHa 3emili CTAHOBITL CHOJIVUEHHS MATCPHKIB i BOjI-
HIIX NPOCTOPIB, i HEMOXIIHBO BIIPA3UTH Hi O/HIEI0 3 BIOMUX if MaTe-
MaTIYHo BHBUCHHX rcoMelpudHiX Giryp. Beto nopepxuio et Moxiia
PO3/UJIHTH Ha JABi HEPIBHI YACTHHII OKEealH 3 BLIKPITHMH MOPSMH, 1O
VIBOPIOIOTL €fntuii BojHuil npoctip, sxuii safivae 71% mnoepxui
Jem, Ta MATCPHKH, MO cKiaanalorh 29%. PiBenb moBepxiii OKEaHiB Ta
3'¢IIHANIIX 3 HIMIT MOPIB NPHOII3HO O/IHAKOBHI, asie IX /IHO 1 MOBEPNHA
Jemull TBASTOTH coD0T0 PI3HOMAHITHE NOCHAHHS HepiBHOCTEH B BUIIIAIL
BHCOHYNH i Baj{H.

3a nauuMn reoizuki, 3eMiIs B 3HaUHIl CBOTH TOBII Mijl BIUTIBOM
Oc3mepepBHO /IIOUMHX Ha Hel Cli/1 MOBOJHTL cebe gK IUIacTHuie TiIO.
B 3B’3KY 3 11i1M /10 Hel, 34 BIHSTKOM MATEPHKOBOI'O TOHKOI'O BEPXHbO-
o LT4py, IO € 3eMHOIO KOPOIO, MOKHA 3aCTOCYBATH 3aKOHH IipocTa-
TukH. Sk6n 3emiq 6y:Ia OJHOPIANHM TiUTOM, MOCTIITHO 31IAXOJMITACh
B HEPYXOMOMY cTaHi ni;mﬂrauu 6 Ul TUILKIL BHYTPIBIHIX CH.I
TSOKIMHE, TO BoHa sBJsuTa 6 cobolo kyino (puc. 3.1).

,/"'T—h—l T

Puc. 3.1. Anpoxcumayia nosepxui 3eamui
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Ockibkr 3eMnst oOepTacTbcd HABKOJO CBO€I OCI 3 MOCTIiiiIolo
IMBHJIKICTIO, TO Hi/T JU€I0 BIIHCHTPOBHX CHA BOHA NpHiiHANa 60 popMy,
110 CIUIIOCHYTa B HAaNPSMKY /(0 MOJHOCIB, To6TO (hopMy chepoina ado
exincoifia obepranns (puc. 3.1). Taka ¢popMa cepoira orpHMYEThCS
npy oGepTanHi eltirica HaBKoIo fforo Masoi oci. Lle reopernyno 108iB
y 1687 p. 1. Hbtoton B cBOeMY TBOpi «MareMaTHYHI OPUHIMNH HATY-
paibHoi (isocodii» Ha OCHOBI BiIKPHTOr0 HHM 3aKOHY TSUKiHHS. Brep-
e MoMiTHB, MmO 3emid He igeanbHa Kyis, (pamiy3bkuil BUeHHIT
L. Pime B 1672 poui nmigi 4ac acTpOHOMIYHIIX CHOCTEPEKEHb.

Topepxus Takoi einincoiainHol 3emi, Sk dirypr pisHosard, 6yna
fn cKpi3h ropH30HTANbLHOIO0, IKOH B KOKHIH 11 TOYNI HAMPSIMOK CHIH
TSOKIH IS 361raBed 611 3 HanmpsMKOM HopMaJi, To6To Jinii, 110 HepIeH/-
KyJgpHa JIOTHYHIH B jlaHiil Touwi jlo moBepxui exincoiga. ITosepxni,
MepreiKYIAPHL B KOXKHII TOYIL j10 HATPAMKY APSIMOBHCHOY JTinil (Ha-
OpsAMKY CHIH TKIHUS), HA3IBAIOTHCA pmucsumn MOBepXHAMI CHIH
TSKIHHA.

B jiificaocti, mijt (iclo MpolleciB, IO MOB’43aHi 3 YTBOPEIHAM T4 KHT-
TaM 3eMill 9K ILIaiery, BUYTpinias ii 6y/oBa icoqnopiana. 3eMis mac
ACKLILK: INapiB, MIALINCTH SKHX 30UILIYETbeS B HAMPAMKY JIO HEHTPA.
B 30BHiNHbOMY 11api 3emili TOBIIIHOIO B[ 6 /10 70 KM, (0 HA3HBAEThCA
Jirocepolo, 3aKonoMiprocteii B posfo it minsHocti hemae. Le nosic-
IOCTLC PO3MIINEHHAM ;1i"1‘ou])cpu‘ Ha McXi MiXK TBepjlolo 3emiclo,
rijipocdeporo Ta wrmocdeporo. B niii 6e3 ocobimBHX [epenIko) Bi1OY-
BAIOTLCS MEPEMIITCHHAS NOPiJL ML Ji€lo BUYTPIMIHIX H 30BHINNMIX CHIL
B pesyanrtari yreoprocrhes qisutita (ronorpadiuiia) nosepxns e,
1Mo ApJsgc cobolo NocANANHg MATCPHKIB i OKeaHIUIIIX BN 3 CKIIAI-
HIMIT reoMceTpinuME popamamii. HaiiBiia Todka 3eMHoOl NOBepXIl
posminicHa B MiMasnaiichkux ropax. [lik EBepecra ua ropi Jxomomnynr-
Ma craHoBiThH 8848 M Haj| piBHeM cBiroBoro okcalry. Haiiuikya rouxa
rménuHoto 11022 M poamineda B Mapiancekiiil Briajiuni Tuxoro oxeany.
Ha Yxpaiui naiiguima rouka --- B Kapnarax, ropa N'osepia, Mae Bucoty
2061 M, a naii6imma rmadnna Yopuoro mops —- 2021 M.

[Tixt jiicro HepiBHOMIpHO PO3MillleHHK Mac B 3¢MH1ii KOPI 3MIHIOCTbCS
HaNPSAMOK CHJL Tshkilns. PiBHeBa moBepXHd 3eMill, sKa NepHeHAnKYIIp-
114 JT0 HANPSMKY CHILH TSUKIHHS, BIAXIUISEThCS BiJl ellincoijaibaol. Bona
Crae CKJIAJHOI0 il HCMPABIILHOIO B EOMETPHTHOMY BiJIHOLIEHHI.
Ockisibkn Ha 3emni BojHi Tmpocropi 3afiMalorh Oirbuy miomy,
T0 piBlicBa MOBePXHS 36iracThes 3 BOIHOI MOBCPXHEIO OKEAHIB i MOPIB,
O 3HAXO/IAThes B CHOKIiiHOMY cTaHi, i He BUpaxaeTbes OYy/b-IKOm0 3
Bi/IOMNX aHaMiTHYHUX popM. Himeusknii ¢isnk 1. Jlicrinr B 1873 poui
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3aMpOMOHYB4B /LI Mo3HauYeHHS PpopMyu 3eMITl TepMiH 2e0id, 10 HE Mac
HISIKOTO F€OMETPHYHOI'O 3MICTY.

[eoinoM Ha3MBAIOTHL FeOMETPIIYHE TLIO, H[O OOMEKEHE PIBHEBOIO [O-
BEPXHE0, KA 30iracrbes 3 MOBEPXHEIO MOPIB Ta OKEAHIB IPH CIOKifiHO-
MY CTaHi BOAHHX Mac ii VIBHO MPOAOBXEHOK MJ{ MATCPHKaMH TaKIM
YHHOM, 11{00 HAPAMKH CIUI TSDKIHHS HEpeTHHAIN 1 M APIMUM KYTOM.

Macn B 3eMHiil Kopi po3MilleHi HEPIBHOMIPHO, TOMY MpPSMOBHCHL
JiHil CHJI THKIHHA BIAXIUISIOTHCS B CTOPOHY OiIbIN IUIBHUX NPHTALYIO-
4IIX Mac BiJ HampsiMKiB, ki 3afiManu 6 BoHi, akb6H 3emud Oyna oj-
HopifHolo. OTxe, NOBEPXHS reoifa, Mo CKpi3b NEpIEHIHKYIIPHA lHa-
npsMKaM NpSMOBHCHHX JIiHill, 6ye MaTy cKIa(HY, HeMpaBILTbHY Qop-
MY 3 KPUBHHOIO, IO 3MiHIOETbed. OcobIMBO pi3Ki 3MiHII KPHBHHH MO-
BEPXHi reoijfa crmocrepiraloTbed OIS MiIHIKOKA FipChbKHX XpeOTiB, mo-
63y 6eperosux uiniil Mopie. KyT € Mik HopMaJio mn B JiaHiii Toqwi
(puc. 3.2.) i HanpaMKOM MPAMOBIICHOI JIiHil pq JI0 MOBEpXHI eJlincoixa
Ha3HBalOTh CXHJICHHSAM MPAMOBHCHOI JdiHii.

Puc. 3.2. 3emna xyns, semuuil enincoio, 2eoio:
1 — ¢hizuuna nogepxua, 2 — semua Kyis,; 3 —- enincoio obepmanna;
4 — pisHeaa nogepxua

B cepeanromy 1g 3eMHOro cdepoiia CXIICHHS MPSIMOBHCHOI JIiHil
opieHIOE 3" -4" i TUTbKH B JeAKUX MICIIX BOHO JIOCSTAE [IEKUIbKOX MH-
HyT. MakcuMailbHe BiIXUJIEHHS MOBEPXHI ['€01(a BiJ €Iillcolla He nepe-
Buiye 150 M. Jlag MaTeMaTu4Hol o6po6KU reole3NdHUX BHMIpIOBaHb

HeoOXiHo 3HATH (opMy moBepxHi 3emii. [IpHHHSTH 3 Hi€l0 MeTOIO
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}i3HIAY MOBEpXHIO ab0 reoiJl HEMOXIHBO, OCKUILKH 1li IOBEPXHI He
MOJXKHA ONHCATII Hi OHi€I0 3 MaTeMaTHYHHX dopMyIL. Jlocmikenns no-
Ka3a/H, o HalibiibI GIH3BKOI0 1O reoija MaTeMaTHYHOIO [IOBEPXHEIO
€ -eTincoijy 06epTaHHd, TOMY A/ CKJIAJAHHA KapT il MPOBEICHHS He-
OOXiHHX BHMIipIOBaHb Ta PO3paxyHKIB, 10 MOB'I3aHi 3 BU3HAYECHHAM
MICI[ETTOJIOKEHHS TOYOK Ha 3eMHIii nosep‘(Hi 3eMiII0 BBAXKAIOTh MpH-

JHIOCHYTOIO KyJICIo, IKa Ma€ BHIISUL eJlincoila oGepTanis, o Ha3u-
BAEThCS 3eMHIIM eJlinmcoioM. Mloro posmipn Ta ([)opMa (puc. 3.1.) xa-
PAKTEPH3YIOThCA MAPAMETPAMH: JIOBXKHHOIO BeJlKol (eKBaTopiaib-
HOl) —- ¢ Ta Manoi (oygpHoi) — b miBoceii, koedinicHToM MoIIpHOro
CTHCHCHHSI § Ta CKCHEHTPHCHTCTAMH € ic

6=(a-bh)/a, (3.1)
e=(-0)/a (3.2)
e=(-b)/b (3.3

[Iporarom TpHOX OCTAHHIX CTOJIITh BYEHI Pi3HAX KPall, BAKOPHCTO-
BYIOUH pi3li JtaHi BHUMIpIOBaHbh, OOGYHCIIOBAJH PO3MIPH 3e€MHOIO
enincoiia. B namiii xpaini npuiingri taxi po3MipH efincoina, oo4ucielli
B 1940 p. papsucbkuMu BueHnmu-reojesicraMu ®.H. Kpacosehknm i
A.A. 130TOBHM:

MaJjia miBBick b = 6356363 M,

BEJIHKA MiBBich @ = 6378245 M,

noJjsapue crHcHCHHS 6 = (¢ —b) /a = 1: 298,3;

nepuinii excueHTpucutet ¢ = 0,0066934,

Apyraii exciicarpacurer ¢ = 0,0067385.

3eMuHii CINMCOI 3 BH3HAYEHHMH PO3MIpaMH BI/IMOBIHO OpiEIITO-
Badyii B 11 3eMi Tak, mob Horo noBepxns HailiGJKYe MIAXOAMIA JI0
MoBepPXHi 'e0ifla, HA3HBAIOTH pedepeHii-eaincoiaoM.

diznyna noepXus 3eMIl, Ha AKiil BUKOHYIOTL I'€0jte3HY4Hi BHMIpIO-
BANNA, 3HA4YHOIO Mipoio Bijipi3nseThes Bif pedepell-emncoia.
[Ipu romorpadiunux ii kapTorpadiuHix poboTtax 3emiro yacTo Npuii-
MaloTh 3a KyJo, 0b’eM KOl JlopiBHIOE 00'cMy 3EMHOIO C(pepoma
Pajiiyc Takoi KyJi BH3HA4aI0Th 3a ([)opMynoro

R=Y d b (3.4)
Buxomaun 3 posmipie pedepenn-cuincoina ®.H. Kpacoscrkoro,

paziye 3emsti R = 6371,11 kM. [l HesHaYHHX JiIIHOK 36MHOI IOBEPXHI
MOBEPXHIO eJlincoijia npuiiMaroTh 3a NJIOIHHY.
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3.2. Maremaruuna ocHoBa KapTr

Jlrg BigoSpakenns (QizidHoi MoBepxHi 3eMii HA WIOHIHHI KapTH
BHKOHYVIOTh /(Bi onepailii: NpOCKTYBAHHS 3eMHOT HOBEPXHI 3 11 CKAa[HHM
pe,n.cc])om Ha NOBCPXHIO 3CMHOIO EJHMCOYIA TA 300PAKCHHS MOBCPXHI
eJTicol4a Ha [UIONIHHI 33 (OIOMOI0I0 OJHi€l 3 KaprorpadiuHux mpo-
ekntiii. Lli onepanii peamizyloTh, Kepy1ouich OCHOBUUMIH MOJOKCHHIMH
MaTeMaTiYyHol KapTorpadii.

MateMaTHuHa OCHOBA KapTH CKIAJAEThCd i3 CYKYNHOCTI MaTeMa-
THYHUX €JIEMEHTIB, SIKI BH3HAYAIOTL MaTeMAaTHYHILT 3B’I30K MUK Kap-
TOIO i IOBEPXHEIO, IO Bilobpaskacthesl. MaTeMaTHYHIIMIT ejleMEHTaM it
KapTu € MacmTad, kaprolpadidHi Npoekiiii, KOOpjHiiaTHa ciTKa, & Ta-
KOK eJIEMEHTH KOMIOHVBAHMA il CIICTeMII po3rpadieHiis.

B 3B'a3Ky 3 THM, MO MacuI1ab KapTH 3MIHIOETHCS HE TUILKY Bilf TOY-
KH IO TOYKIL, ajie if Bifi TOYKU MO pi3ll[l\‘ HaNpAMax po3pi3HsIOTh I'oJIo-
BHUIT Ta JacTkoBHIT MacuITab A0BXHHI ii MIIOULI.

[NostoBHuii € MacmTabd JOBKHUHH -- BIJIHOULICHNHH, INO MOKa3ye
B CKUILKII pa3iB 3MEHIIIeH] JIHIHHI po3MipH MOJ/ENi 3eMHOro efincoijia
npH IX 300paxendi Ha KapTi. Bin 306epiraeTbes TLIbKH B MiCISX KapTH,
JIC LeMae CrIOTBOPEHHS JOBKHHIL.

YacrkoBuil MaciuTad /OBKHH BH3HAYAE BiJIHONICHHS OBXKHHII
HecKiHYeHHO Majloro BiApi3Ka d.S’mHa KapTi J0 JOBXKHHH HECKIHYeHHO
MaJIoro Bijipizka dS Ha moBepxHi emincoina

M=dS'/dS. (3.5)
Ha kaprax nigmicyioTh rojioBuuii Maciurad JIOBKUHH.
[ComoBHuit MacmTad NIOWMHH -~ BiAHOUICHHS, WO HOKA3VE

B CKUIbKH Pa3iB 3MeHLIEH] PO3MIPH ILJIOINI 3eMHOI MOBEPXHI elincoijia
npu X 306pakenHi Ha Kapti. Bin 36epiraersest TUILKH B THX MiCISIX Kap-
TH, Jlc HeMae CIIOTBOPEHHs IUIOIMHH. B iHmmix Michsax Macmrabu mro-
e Outeiie abo MeHie rojioBHoro Macmrady. Yacrkosi MacmTabu
IUTOLIHH BH3HAYAI0Th BIHOLICHIIT HECKIHYEHHO MasTol IIoIHE dP "Ha
KapTi 0 BIANOBIJHOI HECKIHYEHHO MAaJIol IUIOIMHE dP Ha MoBepXHi
eJincoiga.
C=dP’/dP. (3.6)

Kaprorpadiuua npoexnm --- MaTeMaTH4YHO BH3Ha4yeHHil cmocib
BI1OOPaXCHHS MOBEPXHI 3€MHOTO EIINCOIA Ha ITOLINHI, 1O BCTAHOB-
JHO€ aHATITHYHY 3aJeAHICTh MK reorpadiuHHMH KOOPAHHATAMH TO-
YOK eNincoiia Ta MpIMOKYTHUMH KOOPIHHATAMH THX CaAMHX TOYOK Ha
nutorHi. L9 3anexHicTh BHpakaeTLCS 3a JOMOMOT o0 PiBHAHbL KapTo-
rpadiaHuX NpoeKuii
32

X=/i(BL), (3.7
Y=f2(BL). (3.8)

PipHsanng xaprorpadiganx npoekuiii (3.7) Ta (3.8) 1o3Boagiots 06-
HICIHTH OPIMOKYTHI KOODJHHATH X Ta ) 300paXkeHHs TOYKH Ha IUIO-
HIHHI 32 reorpadiyHHMHA KOOPHHATaMH HIHPOTOI0 B Ta JOBXHHOIO L.

Yncsro MoOAGIHBHX (QYyHKUIIOHATLHHX 3ajleXHocTeil H, BIAMOBIIHO,
npoexiiii HeoGMexeno. Heobximmo, mobu xoxHa Todka B, L eiincoia
300pakajach Ha MUIOUIMHI OJTHO3HAYHO BIJIIOBIIHOIO TOYKOIO 3 KOOp-
miuataMi X Ta Y Ta mob 306paxenng 6yio 6e3nepepBHAM.

KoopannaTha citka —- miIocke 306paxkeHHs Mepexi JIiHilf Ha 3eMHo-
MY €JIICOoifi, IO YTBOPIOETHCA Ha KApTi BIINOBIIHUMH JiHiAMIL. B 3a-
JCKHOCTI BiJ JIiHiH, MO 1l YTBOPIOIOTh, KOOPAMHATHA CITKAa € KapTo-
rpaivHolo, MPAMOKYTHOI0 abo KiioMcTpoBoio. Kaprorpadivyna citka
€ 306paxenus McpuIiadiB ii napaneieli Ha kapTi. [IpiMokyTHa ciTKa —
Il KOOpJUHATHA CiTKa B CHCTEMi IUIOCKHX NPAMOKYTHHX KOOpAHHAT
B jlaniil kaprorpadivniii npoekuii. KimoMerposa citka —- e Koopjn-
HaTIa ciTKa, JHHI $IKOi MPOBEJCHI Ha KapTi ycpe3 iHTEPBalH, IO
BIAMOBIAIOTH MEBHOMY HHCIY KUToMcTpiB. TOUKH NMepeTHHY JiHii Ko-
OpJIHATHOI CITKH Ha KApTi Ha3HBaIoOTh BY3JJOBHMH TOUKAMH.

leope3nyHa ocHoBa KapTH — L€ CYKYMHICTh FCOAC3HYHHX JAHHX
[UIs CTBOpeHHS KapTH. ['co/le3ndHO10 OCHOBOIO KapTH € MapaMeTpH
npHAHSTOl I Kaprorpad)yBaHHs NMOBEPXHi, CHCTEMA KOOpAHHAT Ta
BH3HAYCHi B Il cHCTEMi KOOPHHATH ONOPHIX MYHKTIB.

EsteMeHT1I KOMITOHYBaHHS K MaTeMa114Ha OCHOBA KapTH 06yMOB-
JMOIOTh IpaHuIll KapTorpadiynoro 306paxcnis Ta B3acMHe po3Millel-
Hq fforo yacrin. 3uaudi 3a posmipaMu TepuTopii BilobpaxaloTh Ha Ga-
raThox JIHCTax KapT. [Jo3HaYeHHS KOXKIOTo JIMHCTa KAPTH BH3HAYACTbLCA
fioro momenkiarypolo. HoMeHkaaTypa B cHCTeMi posrpadioBaniis
BH3HAYAE YiTKO O/JHO3HAYHY BIJAMOBIIHICTH MIDX JIHCTAMH KapTH Ta
Bi/INOBIAHOT IM AUTIHKH MicHeBocTi. Micnenosioxkenns i paMKi JIUCTiB
KapTH Ta iX MO3HaYCHHS BKa3yloTh B 30IpHUX TabIHIAX.

3.3. Raprorpadiuni npoenuii

B 3B'a3Ky 3 THM, 110 €JiMCOi]l HEMOXKIHBO NPOCKTYBATH Ha IIOIIH-
1y 6€e3 CIIOTBOPEHHS, TO /UISi KOXKHOI KapTH XapaKTepHO CIOTBOPEHHS
JOBXUHH, TLTONI, KYTiB Ta (hOpMIL.

Kaprorpadidui npoexuil, ki BUKOPIICTOBYIOTb /I 300paXeHHs 3€M-
HOT'O eJIiNCOoI/Ia Ha IUTONIMAI KapTH, KITACH(PIKYIOTh 33 TAKHMH O3HAKaMH:

33



T'C. Parynmsak

XapakrTep CHOTBOPEHHS; BIII IOMOMDKHOI OBEPXHI; OPIEHTYBANHS 10~
MOMIKHOI HOBEPXHi; BHj HOpManbHOI KaprorpadiuHol ciTKH; cHocid
OTPHMAHHS Ta 0COOIHBOCTI KOPHCTYBAHHS.

3a XapaKTepoM COTBOPEHHS KapTorpaivii IpoeKIlii po3pi3HAIOThH
PIBHOBCTIKI, PIBHOKYTHI, pIBHONPOMIXHI T4 HOBUIbHI.

[pn piBHOBENMHKUX MIPOEKIIAX BIAHOLIEHHS TIOL( HEPEIacThCs
NpaBUIbHO, 4 CHOTBOPIOKOTHCSA KyTH i Gopmit. JJId piBHOKYTHHX Npo-
eKIliil XapaKTepHa BUICYTHICTh CIIOTBOPEHHS KYTIB, MacliTad JOBKHHH
B Oyab-aKiii TOYIli 3amMaeThcd OJHAKOBHM MO BCIX HampsMKax,
a 3HAYHO CIOTBOPIOIOTHCH Milomli. B pIBHONPOMDKHHUX MPOEKIISAX Mac-
mTad JOBXHHH 110 OHOMY 3 F'OJIOBHHX HAMPIMIB € NOCTIHHIIM, a CIlO-
TBOPEHHS KYTiB if fionl BpiBHOBaXkeHe. B HOBUILHHX NPOCKIILX Ha Kap-
Tax B 6V/1b-IKHX BiITHOIICHHAX CIOTBOPIOTOTHCA KYTH Ta ILTOINI. -

3a BHJOM [OTMOMDKHOI MOBEPXHi, Ha SKY NpOEKTYIOTb 3eMHUI
JTICOIT, PO3PI3HAIOTH a3HMYTILHI, IIH/IPHYHI Ta KOHIYHI TPOeK il
B asuMyralbHHX TPOCKISX MOBEpXHIO EJINCOIIa MEPeHocdThL Ha J10-
THYHY /IO Hel abo Ha 1T ciuHy MIOIMHHY. B IIHAHIPHYHHX NPOEKUidX fo-
BepXHS €JHINCOila MCPEHOCHTLCA HA CIYHY MOBEPXHIO JOTHYHOTO JIO HEl
a6o ciynoro 11 uminpa. [licad niel onepanii WIUHHAP Po3pi3acThes 10
TBIipHiii Ta po3ropraeThes B IIOWHHY. B KOHIYHIIX MPOEKIIIX NOBEPX-
HSL eJIiIcoijia MEPEHOCHTLCS Ha 6iqﬂy [OBEPXHIO J[OTHUHOI'O JIO Hel abo
ciyHol 1i KOoHyca, a MOoTiM ocTanHiil po3pizaeThes no TBIpHiil Ta po3rop-
TAa€ThCS B MUIOIHHY.

3a opieHTYBaHHAM JOMOMDKHOI MOBEPXHI BUIHOCHO MOJIIPHOI OCI
abo eKBaTOpa eIiNcoijla PO3PI3HAIOTH HOPMabHI, MONEPETH Ta KOCI
npoekilii. B HopMasbHEX MPOEKIigX Bich JIOMOMIXHOI NOBEPXHi 36ira-
€THCA 3 BICCIO 3EMHOI'0 eJIINCOi/Ia, a B a3HMYTAILHIX IPOCKIISX MIOLH-
Ha TepNeH/THKYNIplia JI0 NOoJISpHOI ocl. B nomepe4ynnx Mpoekisax Bich
JONMOMDKHOI TTOBEPXHi JICKHUTL B IUION[MHI €KBATOPa 3eMHOI0 CJIiNCOIjia
Ta MepHeHHKYIIpHA 10 NOJNSPHOL OcCi, a B a3HMYTANbLHHX MPOEKIUAX
MIOLHHA HEPIEHTHKYIISPHA IO HOpMaJi, {0 JIC)KHTh B eKBATOPIAILUII
NUIOLTHI [TOBEPXHI.

B Kocux mpoekiifx Bich JOMOMiDXHOI MOBEpXHi 30iraeTncd 3 1op-
MaJITIO, HIO 3HAXOMThCS MiX MOJBIPHOIO BIcCHO {i [IOMINHOI0 €KBATOpPA

3eMHOT0 eJIiNcoida, a B a3sHMYTAJIBHHUX MpPOEKIisSX Moluna Jo Ijel

HOpMaJli NepHEeHANKYISIpHA.

3a BHIOM HOpMaJbHOI KapTorpadiyHoi ciTkn OyBalOTh a3UMYyTalb-
Hi, KOHIYHi, ITHIHAPAYH], MICEBOA3NMYyTaIbHI, ICEBIOKOHIYII, [1CEBIO-
IITIHAPHYHI, MOMia3UMYTalbHi, MOJIKOHIYHI Ta KPYroBi MpoeKuil.
B asuMyTanbHHX MPOEKIiAX Mapaielli 300paXkaloTh KOHICHTPHYHHMH
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KOJIaMH, 8 MEPH/IAHH —- MPSMHMH, SIKI BUXOJATD i3 CMUILHOIO L[CHTpd
mapaeneif i KYTOM, IO PiBHHH PiSHHII iX TOBIOTH.

B KOHIYHHX MPOEKWiSX mapaseli 306paxaloTh AyraMH KOHIICHT-
PHYHHX KilT, 4 MEPH/TiaHI MPIMIMIL, SKi PO3XOJATbCS i3 CHITILHOTO IEH-
Tpa mapaieneil M KyTOM, IO MpONOPHiifHMI PisHHII IX JOBLOTH.
B mitiHApHYHUX TPOEKIigX MepHAiaHN 306paXyloTh piBHOBIIIAIEHH-
MH TapajeJbHHMH NPSMOMH, a Mapajieli — MepHeHHKYISIPHHMU 0
HUX IPIMHMH, B 3arallbHOMY BHIA Ky He PiBHOBLIJAJICHIMH.

B nceBaoasnMyTaMbHHX MPOEKIIIX Mapaesi 300paxyloTh KOHIEH-
TPUYHHMH KOJIAMH, a MEpHJ(iallil -— KPHBHUMH, SKi CXOJATbCA B TOYIl
mojmoca, a cepeiHiii Mepuaiad -— NpIMHH. B MCceBAOKOHIYHHX MpO-
eKI[AX napajieli 306paxyloTh AyraMu KOHIEHTPHYHHX KiJI, cepeHiil
MEpHJIiaH - MPAMOIO, IO MPOXOAUTL Yepes iX CIiILHHH HeHTp, a penr-
Ta MepHiaHiB —— KpIBHMIL B mceBROMIMAAPUYHHX MPOEKIIAX napa-
Aeiti 300pakyIoTh Mapale]bHHMH JIHIIMH, cepem{iﬁ McplmiaH -— nps-
MOIO, 1[0 MEPNCHANKYIAPHA 0 mapaseseit, a penrra MCpHIiaHiB -
KpHBHMH a60 mpsSMHMIU, ki noxmledi jio napanesnell. B momasamy-
TaJbHHX npoexuiﬂx nmapaeii 306paxyoTh eKCUEHTPIYHIMI KOJTaMH,
MCpHJlldl{ll - KPpHBIMI, SKi CXOJIAThCS B TOUKY Mojlioca, a cepe/diil Me-
puiad —- MpAMoIo. B NoJlikoHIYHMX MPOEKIIAX Mapajei 306pamymw
AyraMHi KOHIEHTPHYHUX Kill 3 pajlilycaMi THM OIMbIIIMH, YHM MEHIIA iX
IIHPOTa, cepeHiil MepijliaH — ApsAMolo, Ha SKiif po3Milleni NeEHTPH
BCiX mapaJteneii, a peusra MepHjiaHiB -~ KpHBHMIH. B Kpyrosux opo-
eKIlifx MepAliaHH it mapaieni 306paxyoTh komaMn abo iX Jyrams.

3a crmoco6oM OTPHMAHHS PO3Pi3HAIOTh MEpPCHeKTHBHI, MOXITHI Ta
cxjajieHi npoekuii. [TepcrekTHBHI NpoeKIlil OTPHMYIOTL POCKTYBaH-
HSM TaKOX 3eMHOI MOBEPXHi Ha IUIOIMAY, MOBEPXHIO IIIIIH/IPa a60 Ko-
Hyca. BimoBilHo OTPHMYIOTb NEPCNEKTHBHI a3HMYTaTbHi, HAIiHIPHY-
Hi a60 KoHiuHi mpoekuil. IToxijui Apoekuii OTpHMYIOTh NEPETBOPEHHAM
ofipiei a60 JAeKUILKOX paHille BiJIOMHX MpoeKiiil nuisixoM KoMbinyBaH-
s i y3araanHeHHs iX piBHAHUSM, BBEJICHHSIM B PIBHSHHS JOMATKOBHX
KOHCTaHT, JicpopMallieio npoexiliii B oHOMY ab0 JeKUIbKOX HalpaMax,
AHATITHYHHM MEpEeTBOPEHHAM piBIiﬂHb Tomo. B ckiagenux npoekuis[x
OKpeMi HacTHHH Kap'rorpaqnqnm CiTKH No6Y/10BaHi B PI3HUX TPOEKIIIX
abo B o/iHiil Npoekuii, ajie 3 PISHHMU NapaMCTPAMH — CTAPHMH BEJH-
YHHAMH, [0 BXOJATh B PIBHSIHHA KaprorpadiyHux MpoeKuii.

3a 0coOMIBOCTAMH BHKOPHUCTAHHS PO3pi3HAIOTh NpOoeKILil 6araror-
panni Ta 6aratocMyrosi. B 6ararorpanHux npoeKmisax mapaMeTph npo-
ekl MmijibpaHi i KOXHOro apKyma abo rpynn apkymis 6araroap-
Kyiroi kaprTu. B 6araTocMyroBnx npoeKiisx napaMeTpH maiopani njs
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KOKHOI OKpeMOi CMYTH, Ha AKi NPH 300paskeHHi po3MIYaIoTh MOBEPXHIO
eJlifcoifa.

JI9 po3mi3HallHg MPOeKIiil KapT BHKOPHCTOBYIOTh Taki ocobiH-
BoCTi iX KapTorpadiuHoi ciTkil: popMy MepHiaHiB H mapaieneii Ta Be-
JMHYHHK KYTiB, IiT AKHMH BOHH NEPETHHAIOTHCA abo Ml IKHMH po3Xo-
JATHCS MEPHIUAHH; 3MIHY /OBKHHH JIYT napajiened MK CyCiHIMHI Me-
pUTiaHAMH, 8 TAKOXK JOBXHHY Ayl ) wepxmiaHiB MK CyCiJIHiMH napaie-
JasMH 460 MK HIMI; ab0 9K MiHA€Tbes HalikopoTia BIICTAHb.

Kaprorpagiyni nmpockifii BHOHPAIOTh B 3a/leKHOCTI. Bl GaKTOpiB
TpboX rpyn. Jo mepmoi BiiHocATLCS (AKTOPH, IO XapaKTepH3yIOTh
oG'ext KaprorpadyBadng. Lle reorpadiude nogoxeHHs TepHTOPil, if
poaMipn, GopMa IpaHuib, CTVIIHb BIOOpaXEHHS CYMIKHIX TepHTO-
piii. 1o apyroi rpynu HajlexaTh QakTOpH, IO XapaKTepH3YIOThL CTBO-
PIOBaHy Kaprty, crocodn i YMOBH 11 BHKOPUCTAHHS. LIs rpyna sBriaodac
npu3NaveHns i cnetiaizaniio, MacmTad i 3MICT KapTH; 3a/1adi, 1o Oy-

IYTh BIIlel\ BaTHCH Ha IIHI Ta YMOBH IO TOYHOCTI IX Ble].HCHHS{ CIro- -

coOH BHKOPHCTaHHS KapTH H anajtizy Kaprorpadidsol indopmarii,
YMOBH poOoTH 3 KapTor. JJo Tpersol rpynn BiflHOCHTBCA aKTOPH, 1110

XapaKTepH3YIOTh KapTor padiuny npoekiito. Lle xapakrep CIOTBOpEH-
HS B IPOEKILil, BEIMYMHA MAaKCUMaILHUX CHOTBOPEHb AOBKHHH, KYTIB I
TUTOLL, XapaKTep 1X po3NO/AiIy; KpUBH3HA 300paXeH s JiHiil HalikopoT-
LIOI BifICTaHi; CTYMiHL MpaBHIILHOCTI Mepejiadi GpopM Tepuropill; KpH-
BH3Ha 300paxcHud HiHill kapTorpadiqHol CiTKH; YMOBH CHMETPII CITKH
BIIHOCHO CEpeHLOIO MepHAiaHa il ekBaTopd; YMOBH 30POBOIO CIIpHii-
HATTS 300paXkeHHA TOIIO.

KOHTPOJDBbHI 3ATIMTAHHSA 4J151 IIEPEBIPKY 3HAHB

JlaiiTe o3HaYeHHS PiBHEBOI MOBEPXHi Ta reoijia.

[lo npuiiugro 3a popmy 3emmi?

HapemiTh mapaMeTpil 3eMHOI'O CILICOIAIA.

OxapaxTepH3yiiTe MaTeMaTHUHY OCHOBY KapT.

[TosicHiTh, 4iM OOYMOBJIEHO BUKOPHCTaHN KaprorpadiyHux mpo-
eKIliH.

6. HapeniTs kaacudikanito kaprorpadpidHus npoeKiiil.

ok W
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4. CHCTEMH KOOPIHUHAT B TOIIOTPA®II
TA KAPTOTPA®II

4.1. Ocnosui ainii Ta naomuHl eaincoina

[TosoxkeHHS TOYOK Ha 3eMHiil MOBEpXHI Ta Ha MOBEPXHI ellincoia
BH3HAYAIOTLCH 1X KOOP/MHATAMH B Tiil YH IHIMH cHCTEMI.

KoopannataMu na3suBaroTh JiHil Ta KyTOBI BEJIHYHHH, 1[0 BH3HAYa-
10Th MOJIOXKCHHS TOYKH B Till 4H iHLiiil cHcTeMi. OcaMll KOOP/UIHAT 1 KO-
OPIMIHATHUMY ICIONIHHAME HA3UBAIOTH JIHIi Ta NIONIIHH, BIMOBIAHO
JIO SIKHX BU3HAYAIOTH MOJIOKEHHS TOYOK. JUIS BU3HAYEHHS MicllenoJo-
KEHHS TOYOK | HaltpIMKiB BUKOPHCTOBYIOTh XapaKTepHi JIiHil 1 MJIoUIH-
HH Ha NOBEPXHI eflincoifga odeptanug (pHuc. 4.1).

[T

Ipinsiv

[MouatkoBuif
MepHjiian

Mepmjtian ExksaTop

In

Puc. 4.1. Ocnosni minii ma niowuny enincoioa

Illomnua ekBaTopa — MUION[HHA, HIO NEPHCHIUKYJApHA O oOCi
obepTaHHs eincoija i MPOXoUThH Yepe3 HOro HEeHTp.

ExBaTop --- JiHig NepeTUHY €MNncoijia MIOIHHOIO, {0 MPOXOIHTh
Yepes IEHTP €JHNCOIa 1 MepNeHJUKyIsIpHa Jo Horo oci obepranns,
To6TO N0 MOJIsIPHOI IWIomHHA. EkBaTop -~ Koo, pajiyc skoro Aopis-
1t0€ BEJIAKIH MIBOCI.

Iapaseni — JiHii NepeTHHY MOBEPXHi eTiNCOila MUTOMIHHAMH, HIO
Mapajieibii IUIOIMKHI eKBaTopa. BoHH SBILTIOTH cOOO0IO KOJTa.
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Mepugian - JiHig MepeTHHY 3eMHOTO. eMMCOLIa MEPHAIATbHOI0
MTONIHOK. By/ib-aKuil MepiTian -— ¢ eflifc, SKuii cBoiM 00epTaHHsIM
HABKOJIO MaJIOi OCI YTBOPIO€ €IiMCoijL.

Hopwmain 10 moBepxHi erincoifa B Janiif Touni (puc. 4.2) € npsma,
{0 MepHeHANKYIPHA A0 TUIOIUIHH, $Ka JOTHYHA 0 elincoiga B iiil
ro4ni. HopMailb 10 moBepXHi elincoi/ia 32X/ JCKUTh B MEPHTiabHiil
IUTOINUHI, IO NPOXOUTH Yepes JaHy TouKy. JIng ToqoK niBHIYHO] [H0JI0-
BHHH eJlNICOVid mapajeill MEpeTHHAIoTh Bich HA MIBHIY Bij HEHTpa
eJIiNcol1a, a JUI1 TOYOK MiBJICHHOI NOJIOBHHI — HA MiBJCHb BiJl HEHTPA.

[MouaTkoBHit
Mepugian

[Mapaiens

Mepunian ExBaTop

TOUKH M

Mx
Puc. 4.2. [eozpachiuni koopounamu mouxu M(B, L)

JoBxiHa mapafeni BH3HaYaeThes BUIPI3KOM HOPMalli Bit MOBEpXHi
efincoina o fioro Mamnoi oci. HopMaJLHHMH [UIOMHHAMH Ha3[BaOThCA
BCi IUIONIHEH, IO MPOXOAATH Yepe3 HopMaih. HopmanbHuii nepepis -—
1Ie € JiHii mepeTHHy HOpMaJIbHHX IUIOL{HH 3 [TOBEPXHEIO eMMCcoijIa.

IpaMoBucHa MiHi — HaNpsAMOK BEKTOPA CHIIH TSKIHHS B JIaliii
touni. I[TpsMoBHCcHA iHIA MepmeHAUKYNISIpHE JOTHYHIH J0 MOBEpKHi
reoifa B JaHiH TOYMI.

4.2, leorpadiuni kooppuHaTn

CucreMy reorpadiyHHX KOOP/JHHAT 3aMpONOHYBaB B ApPyroMmy
CTOMITTI JI0 Halmoi epH rpenbkuil acrponoM [Mumapx. 3a xoopauHatHi
MOBepXHi, HAa AKHX BH3HAYAIOTh [UIAHOBE MOJIOXKCHHS TOYOK 3eMI,
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npHiiMaloTh MOBEpXHi pedeperil-erincoina abo reoina. Koopjmuarau-
MH TUIOIHHAMH B CHCTEMi KOOPJHHAT € IUIOIIMHH €KBaropa il Me-
piiiana, 1o npuitHITHIl 32 moyaTKoBHi (Hy’iboBHUil). 3a MoYaTKOBHI
npuiinaro v 1884 poui I'piHBiuchXuil MepH/liaH, IKII NPOXOIUTh Yepes
aHrmiiiceky obcepparopiro B ['pinBsidi, nto no6musy Jlongona. B il cu-
cTeMi ToJTokeHHd OyIb-IKol TOYKH BH3HAYAEThCd Treorpadivnoro -
potolo H reorpadiyHolo JOBroTolo. B 3amexHocTi Bt MeTOJly BH3HA-
4eHHS [IPOTI Ta JOBrOTH reorpadiuHi KOopMHATH JUBATLCA HA Ie0-
JIC3H9HI T4 ACTPOHOMIUHI.

I'eoe3H4HIIMII KOOPJIMHATAMH Ha3UBAIOTh NIHPOTY Ta JOBroOTY TO-
90K Ha MOBEPXHi 3eMIIOr0 ejIiNcoijla, o obyncieni 3a JaniMH reojie-
3HYHHKX BUMIPIOBAHbD.

I'eope3nanoro WHPOTOI TOYKH (plic.4.2) Ha3UBAIOTL KYT B, 1110 yT-
BOpeHIIT HOpMaJuIlo 1o TIOBEpXHi enincoijia B IMiii TOYI 3 MIOU{HHOIO
ekBaropa. Ulapoti obuncimooTh B 00H/IBI CTOPOHII Bl ckBaTopa. Bo-
HI MOXYVThL NpuiiMate 3uavenus syt 0° go 90°. Wnporu Todox, nio
PO3MilllcHl Ha MiBHIY BiL CKBAaTOPd, 1A3HBAIOTLCA NIBHIYHHMH, a Ha
miBjteHb BiJl €KBATOpa — MiBJACUHHUMH.

[eoe3114HOI0 A0BroTOI0 TOUKH Ha3HBAIOTh /IBOTPAHHII KyT L, 1o
VTBOPEHHIl TIOMHHOIO IE0/IC3I1YHOI0 MEPH/HAHA JIaH Ol TOYKH 1 IJIOULH-
HOIO McpH)tiana, 1o MpHiiHsTHi 3a noyaTkouii. /loBroru o64ncIIo0TH
BiJl MOYATKOBOIO MCPH/LiaHa 1A CXiji Ta 3aXi/( i, BiJUIOBI{HO HA3HBAIOTh
cxijtiuii ‘ra 3axijtunii. Paxysok ix BeryTs B rpajtyciiii Mipi Big 0° go 180°.

ACTPOHOMIYHIIMH KOOPAMHATAMH Ha3HBAIOTh IIHPOTY Ta JOBIOTY
TOYOK il NOBCPXHI Teoij(a, SKi BUH3HAYAOThH ACTPOHOMIYHNM MCTO/IOM,
TOOTO 32 PC3YJILTATAMH CIOCTEPEKEHHL HEOECIINX CBITHIL

ACTPOHOMIYHOIO HIIPOTOIO TOYKH HA3HBAIOTL KYT ¢, 1O YTBOPCHHI]
HAPSIMKOM TIPIMOBHCHOT JIiHtl, SKa TPOXOJUITh YEPe3 110 TOUKY, 3 11o-
HIHIOIO 3CMHOI'0 EKBATOPA.

ACTPOHOMIYHOIO JOBroTOI TO'UKH Ha3HBalOTh JABOLPAIMIIl KyT A,
o yTBOpeHHii NICINHNOI0 iCTHHHOIO MepHjliaHa, SKa NPOXOJINTh Ye-
pe3 Jany TOYKY, I MJIOUUIHOIO, 110 NPOXOJHTE YCpe3 MOUaTKOBHH (i1y-
JILOBHI1) Mepnjiiall. 3a TIOMIHHY icTHHIIOrO (ACTPOHOMIYHOIO) Me-
PH/UaHA NPRAHATO MIIOUIRAY, 100 NPOXO/HTL YCPE3 HAMPAMOK NPAMO-
BHCHOI JMilfil B Mili TO41li NapaeibHo oci o0epranHs 3emii.

Paxynok acrpoHOMI9HHX LIMPOT 1 JIOBIOT BELYTh T4K CaMo, fK i re-
O7IE3HYNHX. ACTPOHOMIYHI KOOPHHATH TOYOK BiJlpI3HAIOTLCS Bif 11 re-
OAC3HUHIX KOOP/IHHAT, OCKUILKH IJIOUIHHH ACTPOHOMIYIOro Ta reojie-
3UYHOTr0 MepIlialliB, B AKHX JIEKATh NPSIMOBHCHA JIiHisA Ta HOpMaJb, Ta-
KOX li¢ 30iratorbes.
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4.3. ll1ocki npAMOKYTHI KoOpAHHATH

X BHKOPHCTOBYIOTH MpH 306paxeHHi 06MexeHol YACTHHH MOBEPX-
Hi 3eMHOT0 E€JiIcoijla Ha MIAOUIHHI, KOJH PO3MIpH AUISHKH IPH BHKO-
HAaHHI TEOJe3HYHUX POOIT JI03BONAIOTh 3HEXTYBAaTH c(epHYHICTIO
3emui. [Tiocki DpIMOKYTHI KOOPIMHATH — L€ CHCTeMa KOOPAHHAT, LI[0
CKJIAJIA€Thes 3 IBOX B3aeMHO MEPIEHANKYISIPHIX IPSAMHX: oci abeiic X
T4 oci opanHar Y, 9Ki JUISTh IUTOMIMHY Ha 9BepTi. B miil crcreMi mio-
[1Ha 36iracTbes 3 MIIONMHOK FOPH3OHTY B AaHill Todmi O, mo € no-
YaTKOM IHX KoopAuHat. Bick abcruc X cyMilaroTh 3 HAMPsIMKOM Me-
PHIiaHa, [0 IPOXOJUTh Yepe3 I0YAaTOK KOOP/HHAT, a00 3 HATIPSIMKOM,
KNIl mapajeibiinil JaHoMy MepHaiany. Bick opanHar X npoxoanTs ye-
pe3 Touky O nepneHIHKYIIpHO 10 oci abence (puc. 4.3).

B muitockiif mpsaMOKyTHIlf cHcTeMi KOOpPAMHAT AUTSAHKA MICI[EBOCTI
B Toulli O AUIHTHCS Ha YOTUPH UBEPTi, SKi BIIPAXOBYIOThCS 3a X0/(OM
roJIUHHAKOBOL cTpurk. HanpsMku oceiil Bin modarky KoopuHaTr Io-
3HAYaloTh Ha MIBHIY Ta CXi/l 3HAKOM «+», a Ha MiBJIcHb Ta 3aXi/l 3SHAKOM
«». [1oJI0XKeHHS TOYKH BH3HAYAEThLes abciicoro X Ta opanHaromo X,
TOOTO BifIpi3KaMH BiJIIOBIIHOT OCi Bi/t MOYATKy KOOP/IMHAT JI0 OCHOBH
HCpHEHIHKYIILPA, M0 ONYINEHHH 3 TOYKH HA BiCb.

Mu
+X 1
Y A
T B
®| O
Y- 0 LY
3 L > C
-X
Mg

Puc. 4.3. IInocki npsmoxymui koopounamu mouku A(X.Y)

BimpiskaM NpHOHCYIOTH 3HAKH Ti€l YBEpTi, B AKiil JIEXKHTH TOYKA.
HasBu 4BepTeil Ta 3HAKH KOOP/IHHAT HaBeAeHi B Tabmumi 4.1.
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Tabnuys 4.1.
Haseu yeepmi ma xoopounam

Homep Haspa wpepri 3HAaKHM KOOpAHMHAT
YBEPTI X Y
I [MiBriuno-cxigHa (ITHC) + +

IT [MiBgenno-cxigna (I1xC) - +
1 IlisjienHo-3axigua (I1x3) - -
v [Mipgiuno-3axigHa (ITa3) + -

4.4. Monapui Ta Ginoaspui KoopaMHATH

[ToJapHi KOOP/IMHATH - CHCTeMa KOOPIMHAT Ha IUIOMIMHI, KyJi
abo MOBepXHI eMcoijia, Mo ckiajaerhes 3 Toukn O, 9Ky Ha3HBAOTh
MOJIIOCOM, IOMATKY KOOPJAMHAT Ta moJspHoi oci (pHc. 4.4).

3a mosIApHY Bich BIGHPAIOTH JOBUTBHHI HANMPSIMOK, ajie JIEKOIH ii
CyMIIIAIOTL 3 HAMNPSAMKOM MEpHIAiaHa, L0 MPOXOAHTh 4epe3 IOJLoC
0. MonoxcHuis 6y/ab-9Koi Todki M BU3HAYAEThC Pajllyc-BEKTOPOM i,
34 AKHIT OpUHIIMAIOTh MPSIMY H4 MUION{HHI, WO 3'¢/IIyE UIYKAHY TOYKY 3
NOJHOCOM, TA MOJIAPHHUM KyToM £. B monspHiil cHeTeMi KOOpP/IHAT Mo-
JEPHHIT KYT BHMIpIOIOTDL BiJl MOJSIPHOI OCi 32 XOAOM TOJHHHHKOBOI
CTPLJIKH IO pajliyc-BEKTOp4.

Binonsipui koopannaT™h — JIillii abo KyToBI BEJIMYHHM, 1[0 BU3HAYA-
I0Th MOJOXEHHS TOYKH M Ha IUIONMHI, Kyl abo efincoilli BIAHOCHO
JBOX BHXiHHX To4oK P, ta P, (puc. 4.5). LluMH BeIHUHIIAMH MOXYTEH
GyTH BiJIcTaHi d, Ta d, BT Touku M 1o To4ok P, ra P, abo kyru f, Ta
[, 110 yTBOpeHi HanpsimMkaMu P M i P,M 3 npsMoio PP,

f
% A
M M
' d, d2
B B! P
P ) . Py
0 : Puc. 4.5. Binonsapui :
Puc. 4.4. Honspni koopounamu KOPOUHANAMU NILOUUHI
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4.5. Bucorn To4ox

JJis BH3HAYEHHS MOJIOKEHHI TOUKH Ha (i3NYHIH moBepxHi 3eMil
BHKOPHCTOBYIOTh TPETIO KOOPAHHATY -~ BUCOTY TOYKH.

Brcora ToukH - BiICTaHb MO MPIMOBHCHOMY HAIPSIMKY BIJ Hel 11O
OCHOBHOI piBHEBO] MOBepXHI (piic. 4.6).

®dizuyHa MoBepXHA C

PiBHeBa mnoBepxHs

YMOBHa piBHEBa MOBEpXIis
Puc. 4.6. Bucomu modox 3eMHOL ROGEPXHI

B xpaimax CHJI 3a ocHoBHY piBHEBY MOBEPXIII0 MPHHMAIOTE PIBEHb
y DiHchkiii 3aTowi banriiickkoro Mops, 3a 9KHM BEAYTh CIOCTCPEKEN-
1 B KpoHIITa/ITI 38 JomoMOrolo Mopeorpada-pericrparopa, 1o ycra-
HOBJIEHHII B CHeNiadbIOMY MaBiabiioHi 6119 MocTy yepes O6BouLnil Ka-
Hail B 1840 pomi Ha Mocty OOBOJHOI'0 KaHaly 3aKpillIeHO (yTuiToK-
peiiKy 3 MoJIUTKaMH, 110 BCTAHOBIIEHA IPAMOBHCHO TaK, 100 11 NHKHI
KiHellb 6yB 3anypenuil y Bojy. CepeHil piBenh Mops BIIMOBLIAC HYJII0
Kponmrajgchkoro ¢yrinroka, gIkuif OpHiHATO 3a BHXIAHHI DYHKT
HiBEIIPHUX MEpex.

VY BHIAKY, KOIH BHCOTH TOYOK BH3HAUEHI He Bil OCHOBHOI PiBHE-
BOI MOBEPXHI, a BT OyIb-9KHX IHIHHMX, TO TakKi BHCOTH Ha3NBAIOThLCH
YMOBHHMH.

BucoTn ToYoK BB&XKAIOTH MO3UTHBHHMH, FKINO TOYKH MICIIEBOCTI
po3MillieHi BHILe piBHeBo1 oBepXHi (Touka C). Ko ToUKNA po3Millieni
HIDKYE piBHEBOI MOBEPXHI, TO iX BBAXKAIOTH B eMHUMH (Touka B).

[TepeBuLIeHHIM TOYKH HAa3MBAIOTL BUCOTY il HaJ IHLIO TOYKOLO
3eMHOI MOBEPXHI

h=HA4- HB. 4.1

ITepeBuimeHds Moxke OYyTH MO3HTHBHUM 460 BII'€MHHM B 3aJeK-

HOCTI Bijl B3ACMHOT'O PO3MIIICHHS TOYOK HA 3CMHIi MOBEPXHI.
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4.6. CacreMa IJIOCKMX NPAMOKYTHHX
kooppunar aycca-Kprorepa

CucreMa reorpadigHux KOOpJAHHAT MOXXe OYTH pO3MOBCIO/DKEHA K
€/IlHA KOOpJIMHATHA CHCTEMa Ha MOBEPXHIO 3eMHOro elilcoifa. Aje
BIKOpIHCTaHHs reorpadiunoi cicTeMH KOOPJAHHAT MOB'A3aHe 3 NEBHHMH
TPYIHOUAMH, cepe/l IKHX:

a) B3aeMHe PpO3MIICHHS MYHKTIB BU3HAYAETHCA B KyTOBHX BETHYH-
Hax, a Bci BiJ[CTaHi HAa MiCLEBOCTi BHMIpIOIOTH B IiHIHHIil Mipi;

0) 3Ha4YeHHd OMHHX i THX K¢ KYTOBHX OMHHHIL BINIOBIIAE Pi3HHM
NHIITHHM BEIMYHHAM B 3QJICKHOCTI B/l IHPOTH;

B) BHKOPICTAHHSA reorpaiuyHux KOOPAWHAT BHMarae CKIaiHHX i
TPYAOMICTKHY, HABITh JUIA MaJTHX BiJICTaHEH, OOYHCICHb.

J1:19 300pakeHIs Ha MIIOCKOMY apKyIlli nanepy 3¢MHOI OBCPXHi BH-
KOPHCTOBYIOTH MCTO| NPSIMOKYTHHX (OPTOrOHAJLIIIX) ApoekKIlii. B op-
TOFOHAALIHX MPOCKIIAX 300paxkaloTh MPOCTOpoBHil 06'¢kT Ha mio-
1IHHI 33 JIOMOMOI'010 NPOCKIHHAX NPOMCHIB, N0 HEPIICHIHKYJISPHI 10
TUIOIHHH MPOCKTYBAHHSI.

3emuy cdepy HEMOJIIHBO PO3rOPHYTH B utomuiy. Tomy s 300-
pakeHHS 3HAUHHX JAUISHOK 3¢MHOl MOBEPXI Ha UIOIIIHI BUKOPHCTOBY-
1075 creniaIbHi TPOoeKIlii, 1110 JJO3BOJSIIOTh NepeHecTH TOYKH MOBEPXHI
3eMJIl Ha ILIONHHY 33 BUINOBYIMHMH MaTeMaTHUHIMH 3aKOHAMH.

B romorpadii naiidéiannoro po3moBcio/UKCIHs OTpHMANa PIBHOKYT-
Ha (KongopMHa) IPOEKIIs, OCKUIbKH B pa3i BpaXyBallHS CIIOTBOPEHHS
HEOOXi/(HO BBOJNTH NPAKTHYHO OJIHAKOBI NONPABKH B JAOBXKHHY JIMiii
B MCIKAX OKPEMHX JLJISHOK.

B Vkpaini npuiingra piBHOKYTHA MOMepevyHO-IHINAPHYNaA Npo-
eK1Mis chepirinol moBepXHi Ha MIIOITHHI | BiJWIOBI)(HA /10 Hel CHCTeMa KO-
opaanatr [aycca-Kpiorepa (I"aycc 3ampomonyBaB 110 NpOCKILiIo,
a Kprorep pospobus Qopmyinn /g il BHKOPUCTaHHA B Ieoje3ii)
(puc. 4.7).

3 Mmerolo 30epexcHHS Ha apKyHli KapTH OPaKTH4HO OJIHOIO Mac-
mrady if nojlibHoCTI 300paXenis Ha HbOMY JACTAICH MICIEBOCTI 3eM-
HHI1 eJIiNCcol/l 38 JJOMOMOrOl0 MEpH/LiaHiB AUIAThL Ha 6() mecTHrpa ycHUX
30H. PaxyHok 301 Beayth Ha cxijl Bijt ['pinBiucpkoro Mepngiana. Ce-
pe/Iniii MepH/{iaH 30HU HA3UBAIOTL OCHOBHM.

Koxny Taky 3oy (PAP B) npockryloTh Ha NOBEpXHIO JOTHYHOI'O
Jlo Hei no ochoBoMy Mepujiany (POP,) miutinjipa, Bich 9K0Iro NpoXo/IUTh
gepes HeHTp 3eMHOrO eNINcoiia mepneljMKYISpHO JIO MIIOHIHHH 0CbO-
Boro Mepuuiana. Koxna 3 uux 60 3ou 30bpaxaerbcs Ha TUIOHHHI
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OcroBHIT MepHIiaH

Puc. 4.7. Cxema notyoosu nonepedHo-yuninOpusHuUx npoexyiil
ma cucmem xkoopounam Iaycca-Kproaepa

HezallekHo BiJ pemTh. KoxHy 30HY Ha NOBEPXHIO IMJIN/Pa IIPOCKTY-
I0Tb TAK, I100 MicIIst PO3IOPTAHHS NOBEPXHI WIIHAPA B IVIOIHHY, 300-
PAKCHHS MAJIIOT'0 KOHTYPY HABKOJIO KOKHOI TOUKA Ha Iutin,ipi 6y.10 6
To/tiOHe BiAMOBIHOMY KOHTYPY Ha IDIOUIHHI. 3a 1lic] YMOBH KYTH MDK
BIATOBIAHIME HATPIMKaMH Ha eJlincoiai 6yayTh pisHi Mixk coboro. Och-
OBUII MEpH/IiaH KOXXKHOI 30HH Ta €KBATOPa 300pakyerhcs Ha MPOEKIli
IPSIMOIO JIiHi€0 6€3 CIOTBOPCHHS.

3a MOYaTOK KOOP/IMHAT B KOXKHIH 30HI MPHIlMaloTh NepeTHH 0Cho-
BOoro Mepuiiana il ekparopa. 3a Bich abcmuc X npuiiMaioTh ocLoBII
MepH/IiaH, a 3a Bich OpJUHAT Y — eKBaToOp.

CrnoTBOpeHHS JOBXHH JiHiii 30UILIIyeTLCS B Mipy BiUIaJIcHHS BiJ
0ChOBOI'O MepHiaHa NponopIiiHo KBajpary opauHaTH. L1 cmorso-
PEHHS Ha MEXI IecTHIPalycHol 30HH MOXYTh focarath jo 1:1500 xo-
BKHHH JiHIL. [TonpaBky 3a cioTBOpEHIs HOBXKIIMU JIHIl BH3HaYaloTh 3d
(opmyioio

ad 0t

/ 2
nEm oy 4.2)
2R
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e Y, Y, — opauHaTi KIHNEBUX TOYOK JIiHil AOBXKHHOIO d,
R — cepenniii pajiiyc KpHBH3HH.

CucreMa KOOPIAHHAT B KOKHII 30HI OfHaKOBa. /I BCTaHOBJIEHHS
30HH, B SIKIH 3HAXOJIATHCI TOYKA 32 TaHHMH KOOPJHHATAMH, JiBOPYY
Bi/] 3HaYCHHS OPAHHATH NHMYTh HoMep 30HH. 11[06 He Oyo Bix'eMHHX
Op/IHHAT, TOUYKAM OCbOBOFO MEpH/iaHa YMOBHO JOMHCYEThCS OpAMHA-
Ta, mo piBHa 500 kM (puc. 2.9). Toxi Bei To9KH Ha cXijl i 3aXiJ BiJ oCb-
0BOTO MepHIiaHa 6y/1yTh MaTH MO3HTHBHI opauHatn. Hanpukiazn, sx-
mo opAnHara Y =4 312 142, To ToYKa 3HaXOAUTHLCS B YETBEPTIil 30Hi i
Bi/UTaJIcHa Ha 3aXif BiJl 0CbOBOI0 MEpHJliaHa Ha

312412 - 500 000= -187858 M.

JIOBroTy 0ChOBHX MEPIIIaHiB IIIECTHIPa/lyCHIX 30H BH3HAHAIOTh 3a

(popmynolo
L=6-n-3°, (4.3)

- /1€ H ——- HOMCp 30I1H.

Juts moJiermeHHS KOpHCTYBAHHS HPSIMOKYTHHMH KOOD/(IHATAMH
B KOXHiil 30H1 po36HBaIoTh KiTOMETPOBY CITKY.

4.7. Bpaxysauis KpuBn3um 3eMHol Hopcpxiui
npu BHInAMenoi ropusonTajibHaX Bi;[c'raneii Ta BHCOT

Enincoinna 3eMHa noBepXHs NPOEKTYeTLeS Ha MIOUIHHY 3 HEBUHM
JIOMYICHHSIM, N[O MOB'SI3aHE 3 HEPIBHICTIO JIOBXHHH JIYTH JOBXHHI JIO-
tiynol B'C (puc. 4.8).

AI d C d BI

0] :
Puc. 4.8. Bniue kpueusHi 3emii Ha BUSHAYEHHS 20PUSOHIMATbHUX
Ma 6epIMUKAAbHIUX BiOCHIaHel
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[Tpn supimeHHi TomorpaiuHHX 3ajad Ha MiCIIEBOCTI HEOOXIIHO
3HATH PO3MIpH AUTIHKH 3eMHOI TOBEPXHI, 4Ky IPAKTITYHO MOKHA T Pilii-
HATH 3a NUIOIIIHY,

Sxmo 3emsrio npHHHITH 38 KyIT0 3 pajiivcoMm R, To abcoyoTHA TTo-
XHOKa BlI 3aMIHH YaCTHHN KyJi JOTHYHOIO /10 Hel ILIOMIHHOK Oyjie
piBHA pi3HHI]

Ad=1-d, : (4.4)
ne ! -- jJloBXHHA TYIH;
d -~ JOBXMHA JOTHYHOI, II0 BU3HAYAIOTBCA 38 (OPMYTAMII
d=R-1g o, (4.5)
[=R-a., (4.6)
Je o — HeHTPaIbHUll KYT B pajiaHaX, BeAMYNHA SKOTO Mald; Tojl
MO’KHa BUKOPIICTOBYBATH BIIOMHIl MaTeMaTHUYHIIT BUpa3

lga =atd/2+dE/4+ ... .7
JoBxHHA JOTHYHOI 3 ypaxyBaHHsM (4.7)
d=R(/R+PF/3R) =1+ 1/3R? (4.8)
Toji abcositoTHA MOXHOKA
Ad =F/3R?, (4.9)
4 BIJIHOCHA MOXIOKa
Ad/ ] =1"/3R". (4.10)

Tabmys 4.2.
Abcomomma ma 6ioHOCHa ROXUOKU

PosMIpH JUISIHKK, KM 10 25 50
AbcomorHa MOXHOKa, KM 0,82 12,8 103,0
Bimmrocaa noxuoxa 1:1 200 000 { 1:1 200 000 | 1:50 000

Jani Tadnnui 4.2 cBi4aTD, U0 BIUIHB 3aMiHH YACTHH MOBCPXHI /10-
THYHOIO /10 Hel IUIOIHHOIO MPH BH3RAYEHHI MOPH3OHTAJILHHX Bijcta-
Hell Ha o go 10 kM He3paunuid. PosMipi Takol JUIAHKH MOXKHa
NPHIHATH 3a MJIOUHIYY NPH HAaHTOYHILIHX BHMIpIOBAaHHSX T'OpPH3OII-
TaJLHHX BIICTAHCH Ha 3eMHIH MOBEPXHI. .

Bigpizox A/ (puc. 4.8) xapakTepusye BIUTHB KpHBH3NH 3eMii Ha
BH3HA4YEHHS BHCOT TOYOK 3¢MHOI NoBepXHi. 3 npaMokyTauka OCB

F=(R+AY-R =AW +2R AN, (4.11)
3 pipusuus (4.11) orpumyeMo
A =d/ (2R + Ah), (4.12)

OckulbkH BeIHYHHa Ah Maja B HOpPiBHAHHI 3 pajiycoM 3emii,
TO MOJXHA 3aTHCaTH
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A =d/2R. (4.13)

Tabnuys 4.3.
Brnue KpueusHu Ha USHAHEHHSA BUCOM

Bigcrane, M 100 |} 1000 | 2000 | 5000 | 10000

Abcomorna nmoxndka Ah, em [ 0,08 | 7.8 31 105 780

Bpaxosyioun, mo npu Tonorpago-reoicsnuHuX podoTax TOYHICTH
BH3Ha4YeHHS BHcOT 1-2 cM, To 060B'I3KOBO HeoOXiIHO BpaxyBaTiH 1O-
IPaBKY Ha KPUBU3HY 3eMJli NPH BH3HAYEHH] TePEBUILEHD.

KOHTPOJIbHI 3AITMTAHHA 1A IEPEBIPKHA 3HAHb

OxapuakTepnsyiite OCHOBHI JIiHil Ta MION{HHHU eJlIcoija.

Jaiire o31aueHHs Ieo/Ie3HYHNK [ acTPOHOMIUHHX IIMPOTH Ta JIOB-
IOTH.

[Moscuith cyTh MIOCKHX NPIMOKYTHHX KOOP/UHHAT.

Poskpuniite cyrb MOJISpHHX ii OINOIIPHIX KOOP/IHHAT.

Lo rake BucoTa ToukH ii nepesunicHus’

Oxapaxrepusyiite cicremy koopjunar INaycca-Kprorepa.

S1Ki Bes4HIIN CIOTBOPIOIOTHCA B cricteMi Koopauuar [aycca-Kpio-
repa’

Hasino ocLoBHi Mcpumiad 30HH YMOBHO 3Mimytorh Ha S00 xM?

9. Ak BpaxoByeTbcsi KPHUBH3HA 3CMHOI MOBCPXII MPH BH3HAYENHI [O-
PH3OHTANLIHX BijicTaluci Ta BHcoT?

NoUnEwL o

oo
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5. OPICHTYBAHHS HAIIPSIMIB
TA HABITATIIAHI CHCTEMH

5.1. Ry opientyBanusa

OpieHTYBATH HAPSIM — ¢ BH3HAYHTH i{Or0 MOJOKEHHS Ha MicIle-
BOCTi 260 KpecjieHHi BIIHOCHO /IPYroro HalpaMy, o IPHIAHATHII 3a mo-
9aTKOBHH. [Ipi opieHTYBalHi 34 CTOPOHAMH CBiTY 32 MOYATKOBHH Ha-
OpsaM TpHiiMaroTh ICTHHHHI, MardiTHHE a6o ochoBHii MepuTian. Me-
pHJiaH, L0 MPOXOJANTH Yepe3 JAaHY TOYKY MICHEBOCTi, OTHHM HaNps-
MOM BKa3y¢ Ha MIBHIYHUT, a IHIIHM — Ha ITBAeHHRAI nonoc.

Jns opiueHTyBam-m HANPAMIB KOPHCTYIOThCS a3HMYTaMIl, pyMOaMi
T4 JUPEKUIHAMH KYTaMH,

[cTHHHEM a3MMYTOM JHi1 MICIEBOCTI B AAHIIT TOYIN HA3UBAIOTD KYT,
1o BiipaxoBaHuif 3a Xo0M CIpurKn FOZIMHHHKA Bl MIBHIMIOIO Hanps-
MY ICTHHHOI'O ME€pIliana, Kiif MpoXoquTh 4epe3 jJiaHy TOUKY, IO Ha-
npsMY 3 Mi€l TOYKH Ha OpeaMer (puc. 5.1).

g e

As '

[

P o
Puc. 5.1. Asumymu niniii

3a abcomoTUHM 3HaYCHHSIM asHMYTH MiusioThes Big 0° go 360°
(puc. 5.1). Mepuaianu Mix coboio He mapajieibHi, TOMY a3sHMYT JIHI
B KOXHIH 11 TOYII Mac pi3He 3Ha4eHHS (pHc. 5.2).
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A, =4, +y. (ER))
36 MKEHHS MepHIiaHiB y— KyT MK HanpsAMKaMH JIBOX MEPH/IiaHiB
B JJAHHX TOYKAX, IKIil 001HCIIOIOTH 3a hopMy.Iolo:
y=+ Al -sin g, 5.2)
e AA — PI3HHUIIS JOBrOTH MepHIiadiB Touku P, (1) il Touku P, (4,);
@ — HIAPOTA TOYKH.
KyT y st TO90K, PO3MINIEHHX Ha CXiJl BiJl OCLOBOrO MCpHJiaHa,
Bix'eMHuuii (-), a Ha 3axijg — goAaTuuii (+).
Ipu poss 'S3aHHI MPAaKTHYHHX 3aj1ad JOLITbHO KOPHCTYBaTHCA
MargiTHIMH a3HMYTaMH, SKi JETKO MOXHa BH3HAYHTH 3a JIOIIOMOTO0

OpPOCTHX [IpHJIdI[lB, I'OJIOBHOIO YACTIHOIO IKHX € MarHiTHa CTleIKa.
Pa

Mepumiad Py(A,)

Mepugian P,(A,)

P,

Puc. 5.2. 36nudicenns mepuoianis

Marnitnnii MepHumiag -~ 1¢ NPOCKIls MarHiTiHoi oci BUIbIO
MijBitieHOT MArHITHOI CTPIJIKA B JlaHill ToYll na piBHEBY IOBEPXHIO.
Hanpamu Mardiraoro i icTHHHOro MEpHAIaHB, (10 NPOXOANThL Yepe3
OJIHY ii TV ) TOUKY MICIleBOCTI, Ti¢ 30IratoThesl, a NeperMHaroThes Ml Ky-
TOM, 1[0 [{Oro Ha3zHBAIOTh CXWJICHHAM MarHirHoi crpiaku (puc. 5.3).
MarsiTne cXWICHHS NpUIHATO 3a cXigHe, KOJIM MarHiTHHI MepuiaH
BIIXHJIS€ThCS Ha CXifl Bijl icTUHHOTO MEpH/iaHa, i N03HAYal0Th 3HAKOM
(+60). Maruirie cXileHns npiiiHgTo 3a 3axijHe, KoM MardiTHHI Me-
PH/AH BIAXWISETLCS Ha 3aXij| BILiICTHHHOTO MepU/liaHa, | MO3HAYaloTh
3aKoM (~83).

B koxuiil To4ui MiciieBoCcTi MArHiTHE cXTUICHHS MiHgeThes Gesre-
pepBHoO. Po3pisHators BikoBY, piuny ii 1o60By 3MiHY cxuircHHS. [Jo60Bi
3MINH cXIulenis Ha YKpaini jocgraiorh 15», a piugi B ojmiit 1 Till xe
Toulli 9. € paiioHH, B SKHX B3al'aji HEMOXJIHBO KODHCTYBAaTHCh
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ﬁ [n ITum

IMam

In

AN
Puc. 5.3. MazHimue cxuneHHs

Mar"iTHoto crpitkoto. Taki palloH Ha3MBAIOTLCS aHOMAILHHMH,
7o Hux Bignocarbes Kypebka, KpHpopisbka Td IHII MATrHITHI AOMAIL
CucTeMaTHYHI COCTEPC/KCHHS 34 3MIHOI0O MAIHITHOI'O CXILICHHS B jla-
HOMY pafioHi BUKOHVIOTh Hd METCOPOJIOTIIHHX CTAMILIAX.

MaruitHuil asuMyt — 1€ FOPH30NUTANBHHH KYT, BIIPAXOBaHUI 34
XO/IOM CTPUIKH TOAMHIINKA Bill MIBHIYHOIO HANPIMY MarHiTHOIO Me-
pHiaKa, 1o MPOXO/IUTh Yepe3 Aay TOYKY, 10 HAIPAMY 3 Iiel TOYKH Ha
npeaMer. Maruithi asumMyTH, 9K i gificii, sMiHoI0ThHes BLL 0° 1o 360°.
JanexHicTh MK MArHITHUMH H JACHHMH a3HMYyTaMu:

Ai=Am + &, (3.3)
Ai=A4Am - &, (5.4)
Je Ai, AM -~ BiAMOBIANO, iICTHHHAN Ta MAarHITHHI a3HMYTH.

B npakTHYHHX IUISAX 3aMicTh a3AMYTIB KOPHCTYIOThCS I OPIEHTY-
BaHHS HampsIMiB pyMOaMu.

Pym6 — 1e roctpuil Kyr, o BiJ[paXOBYETLCA BiJi HAOPSAMKY Ha
Ope/iMeT 10 HAOIIKYOro HAMPAMKY MEpH/liaHa, Mo MPOXOJUTH Yepe3
ZaHy Touky (puc. 5.4). 3nadenns pym6iB MiHstoThCA BijL (° 10 90°. Pym-
6u nosHavatothes inackcamu (ITuC, IMaC, a3, Mu3), mo Bra3yioTh Ha
YBEPTh, B SKIH 3HAXOUThCA pyMO.

3B'A30K Mk pyMOaMH i a3HMyTaMH HaBeIcHO B TabuL. 5.1.

B 3anexxHocTi Bift IKoro MepHaiaHa (ICCHHHOrO YA MarHiTHOI'O) BH3-
HayYalTh pyMOH, iX HA3MBAIOTh ICTHHHUMH 260 MAarHITHHMH.

A3HMyTH OyBalOTb MpPAMi {i 3BOpOTHI. A3HMYT, AKHIT BH3HAYCHHI 3
MOYaTKY JIiHil, HA3UBAIOTh MPSAMHM, a 3 KifiTIg i€l ) JIHii ~ 3BOPOTHHM.
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| QR
In3 IuC

3 11aC
Ma In s

P
Puc. 5.4. Pymbu
Tak, axuo s iuii P (puc. 3.5) kyt A — npsiMuii a3HMyT, TO KyT
A’ 6yie 3BOPOTHIM a3UMYTOM.

Tabnuya 5.1.
3anesicHicmb - mizic pymbamu it asumymamit

Ne ue pri | Hasea usepri yu opiearyBanns | AsumyTtn Pym6u
1 [u C 0°-90° r=A
2 MnC 90°- 180° | r=180°-A
3 Mn3 180°-270° | r= A - 1800
4 IMu 3 270°-360° | r = 360°- A

\ ‘ [Tn 6)

I'n M Ix

N

Puc. 5.5. Ipami ii 36opomni asumymu (a) it pyméu (6)
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OckUIbKH MepHAIaHH He Mapatedbli Mix co60I0 1 Bipi3HIIOThCS Ha
BEJHYHHY 30JIHKEHHS MEpHIiaHiB ¥, TO 3a1€KHICTh MiX OPIMHIM I 3BO-
POTHHM a3UMYTaMHU JIiHIl Ma€ BHIJI

A=A+ 180°+y. (5.5

Sxuo BiicTadb MK TOYKAMH He NmepeBHMYE 1 KM, TO B bOMY BH-

najiKy 30IDKEHHIM MepH/liaHiB MOKHA 3HEXTYBATH
A= A4 +180°. (3.6)

Pym6m, sx it azumyTH, OyBaloTh npaMi i 3sopoTui. Jus minii P/}
(puc. 5.5) pyM6 -— npamuii, a mia minii [P pym6 - ssopornuii. [Tps-
MHii pyMO piBHAIT 3BOPOTHOMY PYMOY 34 KYTOBOIO BETHIHHOIO 3 YPaXy-
BaHHAM 36JUDKCIHA MepHUaHIB il NpOoTHIIeKHHIT 32 Ha3BOIO

Dpc = Ths + Y. (5.7

Slkmo BijicTanp MiK TOYKaMH He MepeBHINYeE | KM, TO 30ODKEHIIIM

MEpH/IiaHiB MOXKHA 3HESTYBATH
L = Ty - (5.8)

Js opicHTYBaHNd Ha [UIOLIHHI JiHiH B MeXaxX KOXHOI 30HH B CHC-
TeMi koopanHar INaycca-Kplorepa saMicth icrHHHOT0O a60 MArHiTIioro
MepH/IiaHiB 3a BUXiH¢ MPHIMAaIOTh MOJIOKEHHS HampsaMy oci adcIlHc,
IO Hapajiensio ocr,osomy MepIJIiaHy IIeCTUT pa/TycHol 301M.

HAnpexifiuuii Kyt - 118 I‘opu3ouTaannfi KYT, 1o HOTo Bij{paXxoBy-

I0TDb 33 PYXOM IO/IHHHHKOBO1 cnnmcu Bl MBHIYHOT'O HANPAMY OCHOBOTO
Mepu/Iiana 30HH abo JIiHii, 1o fomy napanenbHa, /10 34/[aHOr0 HAMpPSIMY
(pHc. 5.6). 3HaueHHS QUPEKIITHIX KyTiB 3MiHIOIOTHCS Bijx 0° /10 36(°. Oc-
Kitekn HanpsMox OX' napanenbuiii ocboBoMy Mepuiany 3oun OX, To
3AJIEKHICTD MIXK NPAMUM [ 3BOPOTHHM JIUPEKIHHAM KYTOM Ma€e BHITIST

a' =a + 180°, (5.9)
TOOTO IpAMUIl Ta 3BOPOTHHIL JUpCKIiiitl KYTH oHiel i Tiel # Jimii 3a
abCOIOTHUM 3HAUCHHSIM Bi/IPi3HAIOTHCS MiX coGoro ma 180°.

X‘HH X'

.
oy
N
P o,

o %LL

I4
\

Ix Puc. 5.6. Jupexyiiini kymu
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3B'930K Mik mipeKI[iﬁmIM KYTOM il MAarHITHIM a3sHMYTOM 3 ypaxy-
BaHHAM 3HadeHb Ta 3HAKIB 30/IKeHHS MCpIIJIldHlB i MarviTHOI'O CXH-
JICHHS BH3HAYAETHLCA 3aJIEXKHICTIO
a=Am-(y-9). (3.10)
CepeaHe 3Ha4YcHHS MAarHITHOrO CXUJICHHS Ta 30IHKeHHS Me-
PILIiaHiB 119 TepHTOPii, 110 300pakeHa Ha KapTi, NPHBOJHTLCH M il
NiB/ICHHOIO PAMKOIO.

9.2. Buzuavenna rcorpadinnoro asmmyra

[eorpadiundii a3sumyT BH3HAYAETHCE ACTPOHOMIYHAM MCTOJIOM Ta
TiPOCKOMIYHAM OPICIITYBAHHAM 3a JIOTIOMOIOIO CHCIiIbHOIO MPHila-
Jly -—— TIpoTeoJI0liTa.

[Tpu acrponomMivHOMY MCTO/1 BH3HAYCHIIS I'eorpadiyHOro a3uMyra
A nanpsMxy ZM (puc. 5.7) 3aMipsiIoTs rOpA3OHTANLHI KyT MK ITHM
HanpsMoM I nanpaMoM Ha nebecnie caitivio (Cone, IoxsipHa 3ipka Ta
.) p.

P

z
Puc. 5.7. Busnauenna asumyma acmponomiviium Memooom

3a npaBiulaMH aCTPOHOMIi BH3HAYAIOTH a3UMYT A Ha HebecHe CBI-

THIO B MOMEHT BI3yBaHHS Ha niboro. BismosigHo Jjto puc. 5.7 reorpa-
(igiuii asuMyT HanpsIMKY

A=4.+B. : é.11)

Tobro, 39/1aya BU3HAYCHHS reorpadidHoro a3uMyTa mojsrae B 3Ha-

XOJKEHH] a3sUMYTa Ha HebecHe CBITIUIO B NPHITHATIH cHcTeMi KOOpAH-

1ar.
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Bei HeGecHi cBiTHIA pO3I/ISAaI0ThCs B MPOEKIil Ha MOBEPXHIO He-
OccHol cepH, 3a Ky NPHITHATO NOBEPXHIO JOBLILHOI'O pajiyca 3 [[CHT-
POM B ToHIlI CTOSHHS crlocTepiraya.

[Tpsama, nmapasenbHa oci obepTanHg 3eMIi, HABKOJIO SKOI IIPOXOAHThH
BUANME JI0G0Be oOepTanHg HeOecHOI cdepH, HAa3HBAEThCI BicCIO CBITY,
a TOYKH 1i mepeTuHy. 3 HebecHOIO cepolo — BIANOBITHO MIBHIYHUM if
HiBjIEHHIM noiocaMn cBity. [laomumnoio HebecHOro eKBaTopa: Ha3lBa-
I0Th UIOHIHHY NEPICHAMKYIAPHY /10 OCi CBITY, SKa MPOXOIHTL Hepes
ueHTp 3emii. [Tepepis nuomuHo0 HeOecHOTO eKBaTOPa HebecHOI chep €
HebecHMil ekBaTop. Bermuke KoJIo, 1110 mpoXoUTh Yepe3 Bich CBITY if cBiTH-
J10, 110 fioro cnocTepiraloTh, Ha3HBAOTL KOJIOM CXIUICHHS I[bOT'O CBITIUIA.

[1pgaMoBHCHA JIiHIf, IO MPOXO/UTb Yepe3s TOUKY CHOCTEpPekeHHS,
nepeTHHae HebecHy cdepy B JBOX JiaMeTpaJbHO MPOTHIICKHHX TOY-
Kax — 3ediTi il Hapupt. [TiomuHa BejdKoro Koura, 10 MepOeHANKYIIp-
Ha IPAMOBIICHIH JIiHiI, IKa MPOXO/HTH Yepe3 TOYKY CIOCTEPEeKeHHS, Ha-
3UBA€ThCA IUIOIMHOI0 HEOECHOrO NOPU30HTY, a NMEPETHH i€k ILIOUIH-
HOIo HeOecHOI cdepn — HebecHHM ropusonToM. [Iinomua, o mpoxo-
HATH Yepe3 MPSIMOBICHY JIIHIIO, YTBOPIOIOTH B HEPETHHI 3 HeGECHOIO
cheporo Koura, Mo Ha3UBAOThCA BepTHKAISAMHE. BepTHKais, 1110 mpoxo-
JIATH 4epes3 Bich CBITY, HA3HBAIOTL MEPH/IIAaHOM CTOSIHHS CIOCTepiraya.

[TosoxkeHHS cBITHIA Ha HebecHiil cdhepi Moxke 6YTH BH3HAYCHE JIBO-
Ma KOOp/IHHATAMH B Pi3HHX CHCTCMaX.

B ropusoHTanpHill clcreMi KoOp/JHHATAMH € 3¢HITHA BiJCTaHb
CBITHJIA i a31MYT CBiTIUIA 4 , Ha MOMCHT Bi3yBaHHs Ha HHOTO, 1[0 BiApa-
XOBY€ThCS BiJl TOUKH MiBJHA 0 BEPTHKAJA CBITHJIA 33 XOAOM F'OJIHHHH-
KOBO] CTPLIKH. :

B exBatopiajibHill cHCTeMiI KOOPAHHAT KOOPAHHATAMH CBITHJA €
CXH/IeHH4 & i 4acoBHii KyT /. CXHIICHHAM CBITHJIA HA3HBA€ETHCS Iyra Ko-
Ja CXHJIEHHS BiJ HeOeCHOro eKBaTopa IO CBITHIA. YacoBHM KyTOM
CBITHJIA Ha3HBAa€ThCs JIyra HeOecHoro eKBaTropa BiJl aCTPOHOMIYHOIO
MepH/iaHa /1o Koja cXuieHHS cBiTwia. YacoBuil KYT BiipaXoBYEThCS
BiJI MIBJICHHOI 9aCTHII MEPU/IIaHA 33 XOJO0M FOJHHHHKOBOI CTPUIKH JIO
KOJa CXHJIEHHS CBITIJIA if MinseThes Bix 0° g0 360°.

A3HMYT A4, BH3HAYAOTh ACTPOHOMIYHHM .CHOCOOOM 32 BHCOTOIO
CBITHJIA. 3 Ili€fo METOIO BHMIPSIIOTh 3€HITHY BI/ICTaHb CBiTHJIA. BH3Haqa-
IOTh 32 JIOIOMOI0I0 KapTH IMIAPOTY TOYKH CIOCTEpeKeHUS. bepyTs 3 ac-
TPOHOMIYHOIO IMOPIYHHKa CXHICHHS CBITIIIA, IO [{OTO CIIOCTEPITAI0Th,
i 3a UHMH JaHHMH OOYHCIIOIOTH a3UMYT A ..

[Tpu crioco6i BH3Ha4eHHsS a3uMyTa A 32 YacOBIIM KYTOM CBITHI4 3a
JOIOMOI'0I0 TOYHOI'0 FOJHHHUKA BH3HAYaloTh Yacosnil kyt 1. Kopuc-
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TYIOUHCh 3a4€HHSIM YaCOBOI0 KYTa I/, BpPaXOBYIOUH HIIPOTY TOUKH CIIO-
CTEPEKEHHS CBITHIIA, OOYHCIHOIOTh A3UMYT A.,.

[1pn ripockoniuroMy OpiEHTYBAaHHI a3UMYT BH3HA4aloTh 3a JOMO-
MOTI'0I0 I'pOTE0/I0J1iTa, O NOEAHYE TIPOCKOMN, IK JATYHK HAIPAaBICHHS
reorpadiqnoro MepujiaHa, ii TeojI0MIT, 9K MPHJIAJ U1 BHMIPIOBAHHS
KYTiB FOPH3OHTAIBHIX HAIPSAMKIB.

I'pockomn -— ne. mpHcTpiil, 1o BKII0Yae poTop, AKHii Moxe obepTa-
THCH 3 J1yXKE BEJINKOIO HIBH/IKICTIO, I CHCTEMY OIOp, AKi 3a0e3neUyoTh
PYyX poTopa HaBKOJIO HEPYXOMOI TOYKH, IO JEXUTDh Ha iforo roioBHiil
oci. ['ipockon nasuparoTh BUILHUM, SKII[O BiH Mac TPH CTYNeHs cBobo-
11, a HepyXoMa ToYKa 30iracTbes 3 NEHTPOM Barl ripockomna i 3 Tou-
KOI0 TMEpeTHHY oceli MijBilyBaHHg poTopa. Biactupocri BUILHOTO
ripockoma:; B BHITQJIKY, SKINO 1€ TIOTh 30BHIIIHI CHJIH, IOJOBHA BICh
ripockona 36epirae NOCTiifHIII HATIPIM B MPOCTOPIL HE34JIEKHO Bi/I He-
pEeMIINCHHS OCHOBH; IMi/I /li€fo 30BHIIIHLOT CHAM, 110 DPUKIajicHa /10 Oci
IIBH/IKOOGEPTOBOI'O poTOpa, BOHA MEPeMilllyeThed B HANPAMI, 110 mep-
NeHNK YIS pHHEIT 1o oci fil cuim. Taknid pyx rosoBHol oci 06epToOBOTO
ripockona Ha3HBaloTl Mpellecielo.

B riporeooniTax ripockon neperBOpeHO B JIaTYHK HanpsMy reo-
rpadiyHOro MepHAiaHa BHACJIIOK il HA TOJIOBHY BiCh /IBOX CHJI - JIO-
OoBoro obepranusg 3emi i cHimt TOKIHHSA. YyTinBuii eJleMenT npuia-
Ty —- pOTOPHHIi FpOCKON 34 KOHCTPYKIIEIO MOXKE O6YTI TPHCTYNCHEBHM
MAasiTHHKOBHM [ipOCKOMOM @00 JIBOCTYIEHEBHM [pOCKONOM 3 FOPH30H-
TaAbHHM 4d BEPTHKAJbHHM PO3MIlIEHHIM FOJIOBHOI OCI.

Cuia TSOKIHHA 3aBX/Ul H CKpi3b HampaBlieHa IO IeHTpa TSKIHHA
3eMJri, ToMy miJI i BIVIHBOM Bich IpOCKONA MparHe BCTAHOBHTHCS B T'0-
pH3OHTalIblle MoTokeHHd. Braciijiox o6epTaHHs 3eMili HaBKOJIO CBOCI
ocl Bich IipocKona Mparie po3MicTHTHCS HapaIelibiio oci obepTaHus
3emui, To6To B IUIONIMHI reorpadiyioro MepuaiaHa. B pesyiprati aii
000X CHJI I'ONIOBHA Bich NpPOCKONa BUKOHYE CKIAJHAH PYX: HE3ATEKHO
BiJI CBOLO MEPBICHOTO MOJIOXKEHH ST BOHA PYXA€TLCS B CTOPOHY IIOUHHA
MepHiaHa #, NparHy4d 3 Helo CYMICTHTHCS, BUKOHYE FapMOHIYHI a3H-
MyTajbHi KoJyiuBanHs. [lojlokeHHS piBHOBarn mHX KOJHBaHb
BIINOBI/Iac HalpsiMy reorpadigHoro MepHiiana.

[ipockonmiYHHI a3UMYT HAIPAMY Ha OpeAMCT BU3HAYAIOTH 3a Qop-
MYJIOIO

Ae=M-N, (5.12)
ne M —- BIUIIK 32 TOPH3OHTAJIBHHM KPYroM, IO BiAIOBIZa€e HANPAMY
Ha MICUEBHII npeaMer; N, —— BiIJIK 33 TOPH3OHTAaNbHUM KPYIOM, IO
BIINOBiIac HaNPAMKY reorpadiyHoro MepujiaHa.
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[eorpadiunmii a3uMyT HanpsiMy o64ICII00TL 33 GopMYIIOI
A=42+A, (5.13)
Jie A — [NOTpaBKa I'poTeoI0iTa, IKY BH3HAYALOTh HA €TAJIOHHOMY MpH-
Aaji Ha BUXUTHAX HanpAMax 3 BIIOMHMIH reorpaiqyuHMH a3HMYTaMH.

9.3. Busnauenna mardiTHoro asmumyra

MarHiTHi asumyTH abo pyMON BI3HAYAIOTh 34 JONOMOIOI0 BLIBHO
MiBIINEHOL [ ypiBHOBaKE€HO! B IOPH3OHTAJLHIN MIOMIHHI MarHiTHOL
CTPLIKH.

Kommac MarniTHHii - e NMpIuiaj, mo ApH3HAYeHHiT 15 BU3HAYEH-
HA CTOPIH OPH3OHTY H BHMIPIOBAHHS Ha MiCI[EBOCTI MATHITIIX a3i-
MyTi. Ilpn opieHTyBaHHI Ha MiCLeBOCTI BHKOPIICTOBYIOTH KOMIAc
AnjipiaHoBa, 9KHIl CKIAJA€ThCA 3 KOpNyca, B IEHTPI SKOTO BiIbHO
obepTaerhcs MarHiTHa CTpUIKa Ha BICTpi crajeBoi rojiku. [1ij BIHBoOM
MardiTnux cui 3emil crpilka caMa BCTAHOBJIOEThCS B HAIPIMKY
Margiraoro Mepuiata. B po6oyomy crairi cTpijiki i miBHIYHHIT KiHelb
BCTAHOBJIOETLCS B HanpsiMi Ha [liBHivHmi MaruiTHii nosoc, a niBueH-
Huii -— na [TiBjaennnii MaruiTHiii nosmoc. B HepoGodoMy craHi cTpika
3aKpillIIoeThCS TOPMO30M, TOOTO MPHTHCKYCTHCSA 10 CKJIa 34 JIOMOMO-
roro aperupa. B cepeinni Kopnyca posMilllena Kpyroea mkata (J1im6),
1o posaiieHa Ha |20 noaurok. Lina ojmiei moisiky ckiagae 3°, mkasa
Mae Mo/BiiiHY ol poBKy. BHYTpIluHA onH(pOBKa HaHeceHA 34 XOAOM
FOIMHHIKOBOIL crpikn Bix 0° mo 360° uepes 15° (5 nopisok tuxam).
3oBHINIHA onu{pPoOBKAa HAHCCEHA IMPOTH XO/XY I'OJMHHIKOBOI CTPLIKI
yepes 30° (10 moaimok miKamm).

JL1s1 Bi3yBaHHSA Ha MICI[eBOCTI IPEIMETIB i 3HATTA BIULIKIB MO MIKaJi
KOMITaca Ha oo KiIbLl, IO 06epTAETLCS, 3aKPillJIeH] BI3SUPHI NPHCTPOT
B BHIVIA/I [IULHKA | MYIIKH, 8 TAKOX MOKAXKYHK BiUTIKIB,

[TiBHIYHMH kiHeUb MarHiTHOl CTPLIKH, MOKAXKYHK BiJUTIKIB i
noJiIKa Ha mKait gepes 90° noxpuTi papboto, Ka CBITHTLCA B TEMIIOTI,
1110 J103BOJISIE KOPUCTYBATHCH KOMIIACOM BHOYI.

OpieHTYBaHHSA HAMpSIMKIB Ha CTOPOHH IOPH3OHTY 34 JONOMOFOI0
KoMIlaca BHKOHYIOTh B Takiil nociigosuocti. [Toxaxunk Binky 6ins
MYLIKH BI3UPHOTO MPHCTPOIO BCTAHOBIIOIOTH HA UYIBLOBY NOJILIKY
IIKaJ, a KoMnac -- B ropusourtanbne noJjioxenns. [Torim Bignycka-
IOTh TOPMO3 MArHITHOI CTPUIKH H MoBepTaloTh KoMNac Tak, 1od mis-
HiYAi 1T Kidenb 36ircs 3 HyJIboBHM BiprikoM. [licis 1oro, He 3MiHio-
I0YII TI0JTOKCHHSA KOMMAcCA, BI3YBAHHSIM Ycpe3 WIUTHK Ta MYHIKY oMiva-
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I0Th Ha Jlilil Bi3yBaHHS BillaICHHIl OPIEHTHP, IKHH BHKOPHCTOBYIOTh
K HanpsM Ha MiBHIY. B mpoTHIeKHOMY HampsMi Mo BIIHOIIEHHIO [0
MiBHOYi Oy /1€ MmiB/ieHb, MPABOPYY ~— CXifl, a JIBOPYY — 3aXifl.

Bycosb — npitaj mig 6e3nocepeHbOro BUMIpIOBaHHST MarHiTHAX
asuMyTiB abo pyMOiB JiHili Ta 111 BU3HAYEHHS HANpPSIMKY MarHiTHOro
McpHiana. BukopucroByrotbed 6yconi HImanpkampmepa Ta BI'-1 sax

.-CaMOCTiliHI MPHIA/H ' OpieHTHP-6yCcOIIi, MO BXOAITH B KOMILIEKT reo-

JIC3HYHIIX MPHJIAIIB TAKHX, 9K TEOMOJIT, MEH3YyjIa Ta iH.

OcuoBHuMH dacTuHaMHi 6yconi BI'-1 e mm6 (kpyr 3 noaixamu),
amjajia it 6esnocepeHLO 6ycob. Ha aiigaji BUrpaBiloBaHo /1Ba BEpHbE-
pH, IO PO3MillcHI NPOTIIEXHO oauH ogHoMy. Llina moaiiki yimMba 1°,
a MOJIUTKHM IIKaJm BepHbepa 5'. Ha amigai po3MilieHo jJBa JONTPH, OKY-
JpHUii Ta npeaMeruii. OKy/IpHHIL AIONTP Mae BY3bKY IMUIHHY IS CHO-
CTEpeXKEHHS, a MPEAMETHHIl -~ BEpTHKAILHO HAaTAHEHY B MPOPi3i HATKY.
B nenTpi atiagH BcraHoBlieHa 6YCOIb, 1110 XKOPCTKO 3aKpiliieHa 3 HElo.

Bycoirb Mae xopnyc, Ha BepKHiil KUIbIeBiil HOBEPXHi SIKOro HaHeceHa
mKata pym6iB. B neHTpi kopnyca € HINHIb, Na AKHH HacalDKeHa Yepes
araToBHIl MM'ATHHK CTajieBa MarlirHa cTpinka. 3 Merolo 3amoGiranns
MEeXAHIYHIX MOLIKO/PKeHh CTPUIKH il KA nepeabadeHa KpHIUKaA 3 3a-
XHCHHM cKjJIoM. [Ipn ofepTaHHi KpHINKH 3a XOAOM TI'OJHHHUKOBOIL
CTPUIKY apeTHPHUIT mpUCTpiil TPHTHCKAE CTPUIKY JIO CKJIA KPHIIKH.

g BuMipIioBanda pyMOiB ii a3nMYTiB 3a JIONOMOrol0 HHJIHIPHYHO-
TO IITHPA 3 KOHIYHHM OTBOPOM, IO 34 JIONOMOIOI0 MEPEXiAHOI BTYJIKH
3'€IYETbCA 3HU3Y 3 IICHTPAJILHHM OTBOPOM JIiMba, 6ycoib Ha/iBaioTh Ha
MITHP. BiKpiruooTh MArHiTHY CIPUIKY, /YIS YOro MOBOPOTOM KpHUIKH
MPOTH XOAY I'OJUHHHKOBOl CTPUIKH Marflitily CTPUIKY OMYCKAaloTh Ha
wtHp. OpieHtyioTh 6yconhHe KUIbIe il MO MO MAarHITHOMY MEpH/IiaHy.
Jn4 nporo Hyab JiMba cyMUIAIOTh 3 I1YJIeM amiiafi OUlt OKyJIapHOro
JIONTpA, BiMYycKalOTh 3aTHCKHHIl FBHHT, MOBOpOTOM Bcici Oycom Ha
IITHPi CYMIIAIOTH HYJIb OYCOMLHOTO KiIbilg 6UIS MPEAMETHOIO MIONTPa 3
NiBHiYHUM KiHneM crpima. PikcyioTh 6ycoinh 3aTHCKHUM IBHHTOM. B pe-
3yJIBTATI BUKOHAHHX JIiif 6ycoip miirorosiena o poborH. [TosoporoM

i HABOAATH BI3UPHY JIHIO NiONTpa Ha UIb. 3HIMAaIOTh BiITIKH:
JUIS A3HMYTIB -— 3a JIIMOOM, a 1 pyM6iB — 3a 6yCOJILHUM KUIbLIEM.

5.4. Hagiranjiina eucrema raodansuoro nosuniiopanna GPS

CynyTHHKOBA HaBiraiiiiHa clicreMa rjo6ajJbHOro Mo3UUIIOBaHHS
Ha 6a3i 4acoBHX Ta BIIIAJICMIPHHX BAMIpIOBaHb /103BOJIA€ BU3HAYATH
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KOOp/IHHATH TOYOK, MiCLENOIOXKCHHS pyxoMmoro o0’ekTa Ta ioro
IWIBHJIKICTH, OOYNC/IOBATH BIJCTaHb H HAIPSIMOK A0 NYHKTY, Yac ApH-
6yTr4 H Bi/UlasieHHS Bill 3a/laHOrO Kypcey. 1[g cucTeMa 3aMicTh reofie3ny-
HHX 3HaKiB i paJioMadKiB BHKOPHCTOBYE CYHYTHIIKI, [0 BHIIPOMiHIO-
0Th CHCIAIbHI ciirHamL. [loToyHe Miclemo/IoKeHHS CYNVTHHKIB, 110
3HaXOAThCs Ha BIICOKHX opdirax (20 000 kM), 1odpe BimoMo. CynyTHH-
KH noctiifHo mepefaloTh iHdopMalilo MPO CBOE MiCLEMOJIOKEHHS.
Bixcranp A0 HIIX BI3HAYA€THCS OUIIXOM BHMIPIOBAIHA MIPOMIXKY 4acy,
SKAH HoTpiOHIil pajiocHrHaly, mo0 MIATH Bi CYNyTHHKA [0 pajion-
pHiiMaya, Ta MHOKEHHAM {1070 Ha HIBHAKICTh PO3MOBCIOKEHHS €IeKT-
POMArHITHHX XBHJIb. TOYHICTL BUMIpIOBaHHS Bi/ICTaHCH O CYMYTHHKIB
3abe3nevyeThes WIIIXOM CHUXPOHI3AIIl F'OJMHHNKIB CYMYTHHKIB, B TKHX
BHKOPHCTOBYIOTb 4TOMHI €TAIOHHI FreHePaTOPH YacTOTH.

JUist BU3HAYeHHS BiAcTaHell CVIYTHHKH H MpHiiMadi reHepyioth
CKJIajIHi JBIiIKOBI KOJIOBI MOCIIJIOBHOCTI, 110 HA3HBAIOThLCSE MCEBIO BH-
NaJKOBIM KO/loM. BisHadeHHd yacy po3nOBCIOKEHNS CHITIaly BilOY-
BA€ThCS NUISIXOM TIOPIBHSHIIA 3aNi3HIOBAHHS IICEBIOKO/LY CYNYTHIIKA NO
BI/JIHOLIEHHIO JI0 Takoro X kojay npuiiMada. Koxnaii cynyrank mae
NEBHI, CBOI BJIacHI [(BA MCEBAOBHOafKoBHX Kojan. 1l{o0 pospizustn
BiJTa7IeMIPHI KOJIU T4 iHGopMaliiiyi MOBIOMIICHHS Pi3HHX CYNYTHHKIB,
B mpHiiMaui Bii0YBa€Tbes BUK/HIK BiAnoBijiuux Kojis. [IceBgoBHnma-
KOB1 BIIJIVIEMIpHI KOJH Ta iHGopMariiiHi MOBiOMIICHIIA CYNYTHHKIB
BHKOHYIOTDL Mepe/aBaHHS MOBHIOMIIECHb 3 YCiX CYNYTHUKIB 0/THORACHO,
Ha O)THill 4acToTi Ta 6e3 B3acMHHUX NEPELIKO/I.

Hagiraniiina cucrema GPS ckiajiaerncs 3 TpbOX CEIMEHTIB: KOCMIY-
HOro, cerMeHTa KOHTpOIIIo i cerMeHTa KopuctyBada., Kocmiuunii cer-
MEHT BKJ/itoyae OLIblIle JBOX JICCATKIB CYNYTHHKIB, 110 3HAXOAATLCA Ha
Aekinbkox opbirax. CerMeHT KOHTPOJIIO -~ [1¢ CTaHLil cocTepeKeHHS,
IO po3MillicHi B JICKUIBKOX TOYKax 3emi, I I'0J0BHa KOHTPOIbHA
crannis. CTaHIil criocTepesKeHHs CIIKYIOTh 33 CYyIYTHHKAMMN, 3aicy-
I0Th Bclo inopmatiio npo ix pyx. Lig indopmaitis nepejlacries Ha 1o-
JOBHY CTaHIlifo JUId KOper'yBaHHS opOiT cynmyTHHKIB i HaBirauiiinoi
inpopmanii. CermenToM KopHCTyBada € npuiimaui GPS.

[Mpuitmaui nairanifinoro obnapuanns GPS maroTh Taki ocobiin-
BOCTi: VHiKaJIbHI &JI'OPHTMH CJIJKYBA4HHS 34 CYNYTHHKaMH, 3pYyIHHI
rpadignuii inTepdeiic, KOMIAKTHICTL Ta HE3HAYHE CIIOKNBAHHA elIEKT-
poeHeprii. :

[Mpuitmay eTrex -— HaiiMeHLIHii — |2 KanaJiiBg, HOro aJlropuTM J103-
BOJISIE LIBH/KO i MPOCTO OPieHTYBATHCA Ha MICLEBOCTI il NpOK/IaaTi
MapuipyTH, BiAMIY4TH TOYKH HUISKY Ta BH3HAYATH [IBHIKICTL CBOTO
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pyvxy. Jllciied 3 aHiMaIi€lo 103B0JIS€ MOCTIIHO KOHTPOJIIOBATH Miclle-
MOJIOKEHHSL.

Kaptorpadiuna cucrema eMap, mo wmicTuTs iHdpopManiio. mpo
MiCTa, OCHOBHI pigkH If o3epa, aBTOMOOUIbHI JOPOTH BCIX KpaiH CBITY,
3pyUHa /I MONIYKY HEOOXiHHX MicT il MapuIpyTHHX Todok. BoHa 103-
BOJIsi€ BHMIpIOBATI BiIcTali 0 MYHKTiB NPU3HAYCHHS, 30epirati 94 BU-
BOJHTH iHpopMaIlilo Ipo TOYKH i MaplIpyTH, KAPTH MaM'sTi JJIg Kap-
TorpadidHol miKIaixm.

 Tepconanbunit Hapirauiiauii npirimay GPS 11 PLUS mae BMoHTO-
BaHi QyHKIIi-TaliMep Pyxy 3 aBTOMAaTHYHHM BiIKJLIOYEHHIM TIPH 3YHH-
KaxX, MOXJIMBICTh OOUHCIICHHS CEPE/HBOT Ta MAKCHMAIBHO] [IBH/IKOCTI
PYXY MO MapHIpyTy, a TAKOX Mae KIaBilli /UI9 3MIHH MacmiTady pyxo-
Mol kapTH. Bin MicTuTh iHpOpMallilo PO OCHOBHI MicCTa CBITY, a ioro
KOMMAKTHIIT Kopnyc I03BOJISi€ NEPEHOCHTH NMPHIIAJ B PYIIL.

[Mepconanpunii paBiramiiinui npuiimay GPS 111 PLUS, na sigMiny
Bia mpuiimaua GPS II PLUS, mae kaprorpadiuny mixiajgky, 1o BH-
Kmodae indopManio npo oCHOBHI MicTa, pikH, 03epa, 3ali3HHII T4 aB-
TOMOOIBHI JIOpoTH cBiTY. Takox € indopMallig npo Geperoy SIiHilo
mupuiolo 20 MopcbkHX MHIIh. [TpniiMad Moxe BiloOpaxyBatH reoiy-
dpopmaitito 3 MaciITadbyBanHaM 306paxeHns Biji 150 M o 9 000 km.

Taonuys 5.2.
Texuiuni xapaxkmepucmuku Hasieayiiinux nputimadis GPS
1apamerpu eTrex eMap  [GPS I PLUSEPS HIPLUS
Posjinbdicrs 100 x 64 120 x 160 100 x 64 100 x 64
CKpaHa TOYOK TOYOK TOHOK TOYOK
Posmip ] o _ ,
eKpaHa. MM 54x27 60 x 45 56 x 38 56 x 38

L. 1350 10 3 2000 203 6000 20 13 6000
KinekicTh M , i~ , _ ’

‘ > APIPYT- | MapUIPYT- | MApHIpYT- | MaplIpyT-
MAapHIpyTiB HHX TOYOK | HHX TOYOK | HHX TOYOK | HHX TOYOK
Tounicrb
BU3HAYCHU
Miciie- 5..10m
TOIOKEHHS
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KOHTPOJ/bHI 3ATIMTAHHA /i1 NEPEBIPKU 3HAHDb

JlaiiTe o3Ha4eHHS iCTHHHOTO i MATHITHOTO a3UMYTIB, pyMOiB Ta [Ul-
PEKLIITHHX KYTiB.

[TosgcHiTb cyTh 36 IHKEHHS Mcpnmamn

Lllo Take Martirue cxujicHns’

HageniTh 3airexxnocTi MK pymOaMH i a3HMyTaMIL

[TogcHITh cyTh MpAMUX ii 3BOPOTHHX a3MMYTIiB Ta pyMOiB.
HapeniTh nopsox Ta npuiaiM 19 BH3HAYEHHs reorpadiuynoro
azuMyTa.

SIx BU3Ha4aeTbCq MarHiTHUH a3uMyT? _
[TostcHiTh cyTL HaBiraumifinoi cucTeMi rao6aabHOIO MO3HIIIOBAaHHS
GPS.

Oxapaxrepusyiite npnitmaui GPS.

6. TOIIOTPA®IYHI KAPTH I IINTAHHA

6.1. Xapakrepncruka
ii npusnavenns ronorpadiyHux Kapr Ta njanin

[corpadiumi KapTu 103BOJSIOTh BHBYHTH KOMILIEKC MPHPOTHO-
CKOHOMIYHHX Xd4paKTepHCTHK pailony OyaiBuuuTsa miad Bubopy
HafOUIBII ONTHMATBHOTO MPOCKTHOTO PillicHHS.

Tonozpagiuna kapma - e 3MEHLICHE y3arajibHeHne BiOOpaKeHHs
3eMHOI MOBepXii, MoOy/IoBaHe 3a OOYMOBICHHMH MATEMATHIHHMH 3a-
KouomipHocTamMi. Tomorpadiyni KapTH CKIafaioTh B PIBHOKYTHIl 1o-
nepe4Ho-IUUTIHApHYHIH npoekitii [ayca, no o64uc/IoeThCs 3a clleMeH-
TaMH emincoijia KpacoBcbkoro, 1 B banriifichkiii cucreMi Bicor. [Toso-
KeHHS 6Y/b-aKol TOUKH (pi3HUHOI MOBEPXHi 3eMJli BH3HAUYAETHCS MPO-
eKIlicIo Ili€]l TOYKH Ha MOBEPXHi 3¢MHOTO cJHAcoiia (reojie3HuHi a6o
OpAMOKYTHI Koop/tiaari). JInsHKI MiclieBocTi Ha KapTti BioOpaxa-
10Th B 3MCHIICHOMY BHIIA L.

Ha Tonmorpadiunnx kaprax BiZToGpaxaerhes TEPHTOPIs 3eMIIOI flo-
BEPXHi, SKa OOMEXCHA Ha 3aXOMi I CXOJl MCpH/UAHAMH, HA MIBHOM i
NiB/IHI — Dapajie/IaMi 3 BIIOMHMII JOBFOTOIO i LpoToro (pHc. 6.1).
Ha niBuiyniii i miBaenniii onopHux paMkax Tparneuii HaHeceHi MiHYTHI
NOAINKH 110 JIOBIOTi, & Ha 3aXyIHII I cXi/Hilf cTOpOHaX — Mo IMHPOTI
Y BHIJIAI YOPHHEX 1 OUINK HIalloK, sKi yepryoThes. Koxna Minyra qoB-
rOTH | DIHPOTH NOJ{iJIeHa TOYKAMIL HA IHICTh YacTHH, BIICTaHb MiX SKH-
M1t Bignosigace 10”. 3'ciaaBin npaMHMH BiINOBI/IHI TOYKH HA MPOTH-
JIOXHHX DIHPOTAX 1 JIOBroTax Tpanelii, MOXHa OJIEPXKaTH rcojIe3HUHY
CITKY KOOpAMHAT y BHIJISIHI JIiHil nmapaseneii i MepumianiB. B xyrkax
paMKH HaBeJIeHi iX reorpadiydi KOOpAHHATH.

[IpsiMokyTHa cHcTeMa KOOpAHHAT Ha Tonorpadivdiii xapri 306pa-
XKeHa JIHIIMH KiUToMeTpoBoi citku (puc. 6.1). T'opnsonTambHi JiHil
CITKH, W10 MapajelbHi NPoeKLUil eKBaTOpa HAa FOPH3OHTAIbHY MJIOINH-
HY, — OCI OpAHHAT, a BEPTHKAIbHI JIiHil, Tapale/ibHi 0ChOBOMY MEpH-
jiany, -— oci abeiuc. Buxou HiHiif KOOPAMHATHOI CITKH HAMHCAHI MiX
BHYTPILUHLOIO | MiHYTHUMH PaMKaMH, IO JIO3BOJISI€ BA3HAYATH ILIOCKI
NPSMOKYTHI KOOP/IHHATH TOYOK.

BrcoTHe MoJIOKEHHS TOYOK 3eMHOI MOBEPXHI BiIOGpaXkacThes ro-
PH3OHTAJSIMH, AKI IPOBEJIEH] Yepe3 BiANOBIAHY BHCOTY NMEPEpidy B 3a-
JIeXKHOoCTI BII Macirraby kapTil i XapakTepy penbedy MicnieBocti, Ta 10~
J4TKOBHMH a6COJIIOTHHMH MO3HAa4YKaMH To4oK. BHcoTa mnepepidy
penbedy HaBeJeHa NiJ NBACHHOIO 30BHIlIHEOIO PAMKOIO.
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HoMenkiaaTypa apkyma KapTH BKa3aHa Haj MiBHIYHOIO 3OBHill-
HhoIo paMKoro. YucnoBunii, caoBecHuil i JiHiHMI MaciTabn, a TaKoK
rpadik 3aKiIajlaHHg PO3TAHIOBAHI Miji MIBJEHHOI 30BHIMIHLCIO PaM-
Korto. [1ig nmiBjieHHO-3aXiTHIM KYTOM PAMKH 3HAaXOJHThCS OSCHIOBAIb-
HHi e MpO CXIICHHS MATHITHOI CTPUIKH i CCpe/iHi KYTH 36JIIDKCH-
HSl MEPHJaHIB.

v BH\'TPI[IIH[II delIl KapTH 3a JJONOMOro KOHTYpHIX i no3a\4ac--

IITabHIX YMOBHHX Tonorpaclnqﬂnx 3HAKIB BitoOpaxkeHo peibed i cHTY-
aliio.
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Puc. 6.1. Busnauenns 2eo2pahivnux KoopouHam moyku
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KpynHomacmirabui Tonorpa(blqm kapra (1:10 000...1:50 000) BH-
KOPHCTOBYIOThL JJIS JeTAILHOrO BHBUCHHS MICHEBOCTI, 0pi€l—lT_VBaHHSI

“Ha RHilf, a TakoX /719 Pi3HUX 32 NPU3HAYCHHIM TOYHHX BHMIpPIOBaHL Ta

PO3paxyHKIB.

CepeilnboMacmTabni ronorpa(bmm kaptH (1:100 000...1:200 000) €
OiIpYHTSM /UIS BHOOPY Tpac JIopir, poBe/ICHHS T€OIOTiYHHX BIHIIYKY-
BaHb, /111 NONEPC/HIX pO3paxyHKIB MPH NMPOCKTyBaHHI BIANOBIIANLHAX

€nopya.

JpionoMacurrabnl Tomorpadigni kapta (1:500 000...1:1000 000)
BHKOPUCTOBYIOTHCS /UTS BUPIMIEHHS 3a/1a4 HAYKOBO-OCIIHOTO i IIpH-
KJI4HOI0 XapaKTepy 3 BUKOPICTaHHA pecypciB i €KOHOMIYHOYO OC-
BOEHHs TeplTopiil. Bei Tonorpadiuni kapTh € 0CHOBOIO 1A CTBOPCHHS
PI3HHX TCMATHYHHX KapT: reoJIOTiuHHX, Ti[POrcOJIOTiYHHX, reodo-
TAHIYHHX TOLNO.

Tonorpagiuni wianu Macnirady 1:5 000 npusHaveHi JUIs: po3podKn
reHepaib HIX MIladiB i MPOEKTIB po3MillleHus Oy/IBHHITBA MCPIO] Yep-
TH BH3HAYHUX, BCIHKHX I CEPEHIX MICT, 4 TAKOXK JJIL CKIIAJ(AIIHS CXeM
pO3Milien st B HUX XKAJIX I IPOMICIIOBHX palOHIB, IO MPOEKTYIOTLCS;
CKJIA/IAHHS MUIAalliB NPOEKTIB iKECHCPHIX CMOPY/L 1 MPOEKTIB Haiibinbm
CIGIJIHIX BY3JIIB IpA po3poOdni MilaHyBaHHs (PHMICBKOl 30HH; CKJla-
JAuNg  TCXHIYHHX [POCKTIB MPOMHCIOBUX 1 TIPHIHY0/I00YBHHX
MNPUEMCTB; CKIaJaHHs TCXHIYIHX NPOEKTIB 3pOLIyBallig Ta ocyulen-
HS 3cMeJIb; KAMEPATILIIONo TPACYBAHIIA ABTOMOOUILIIHY 0PI’ B yMOBax
cKJiajuioro pespedpy MicieBocti, Ha Mii3lax 0 3HAYHAX NYHKTIB Ta
B iHIIHX MICUSX i3 CKJIQ/IHOIO CHTYALICIO; MPOEKTYBAIHS Tpac MOBITps-
HUX JIHHIT eiieKTponepeIad y Miclisix MEpeTHHY Ta 30J1Ket g IX i3 ¢I1o-
PYHaMH.

Kpim roro, Tonorpadiuni mianu macmrady 1:5 000 BHUKopHCTOBY-
10°'C] JUIS MK KiJIeiT i BOMH € OCHOBOIO JIUIS CKJIAJIallis Tonorpadidnnx
i coelli:uli3oBanuX MJIAHiB i KapT 611111 JipibHoro MaciuTaby.

Tonorpagiuyi wrann Macmrady 1:2 000 ppA3HAYalOTLCS JUIS:

po3pobKH rerepaibiux MIAHIB MAIHX MICT, CEIHIL MICHKOTO THNY
T8 CUILCLKHX NAacclieHUX MYHKTIB;

CKJ1aJLlalHs OPOEKTiB ITAJLHOIO MJIAHYBANIS Ta ecKi3iB 3a0y0BH,
NPOCKTIB MIaHYBAHHUS MICLKHX MTPOMICIOBHX palioHiB, MPOEKTIB
HaHOUILIN CKJIAHEX TPAHCMOPTHHX PO3B'I30K Y MicTax Ha crajlii pos-
pOoOKH reHcpanLIuX NUIAHIB,

CKJIQJ[allHsl BHKOHABYHX fUIaH1B IipHHY0NPOMHCHOBUX NIIPUHEMCTB;

CKJIaJtaliHg TeXHIYHOY0 NPoeKTy i poboUol JOKyMEHTallil 3pOINCHHS
Ta OCylICHHS 3eMelIb;
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MpOEeKTYBAHN aBTOMOOUILHUX JLOPIT i 3a/i3HHIbL Ha CTaJil MPOEKTY
y TipchbKHX paifonax i po6ouoi JokyMeHTallil B piBHHHHANX | TOPOICTHX
pailioHax;

CKJIA/(aHH TeXHIYHOI JIOKYMEHTaIlil TpyOONpoBiHHX, HACOCHUX i
KOMIMPECOPHHX CTaHLlill, MEPEXO/IIB Yepe3 BEJHKI PikH.

Tonorpadiuni nurann Maciuraby 1:1000 mpusHaga0THCS VIS

CKJIaJIaHHA MPOEKTY Ta pobovoi /JOKyMeHTalli 3a0yI0BH Ha He3a0y-
JoBadill TepuTopii ab6o TepHTOPIl 3 0/JIHONOBEPXOBOIO 346Y/I0BOIO;

NPOEKTYBAHHS BEPTHKAILHOrO PO3ILIAHYBAHHS;

CKI4/IaHHA TPOCKTIB O3cJCHEHHA TEPHTOpil T4 IIAHIB ICHYIOYHX
MiI3eMHUX MepeX i cnopy 1 MPHB'I3Ka iX 1[0 AUISHOK 6YiBHHITBA;

CKJMajlaHHg pobovoi JoKyMeHTalii OeroHHHX I'pebeith, OViIiBeb
["EC Ta kaMep-ULIIO3iB;

MpOEKTYBAaHHg HAMiPHHX TPYOONPOBO/IB, Fi/IPOTEXHIYHUX CHOPY/IL,
KadaJi3aiii Ta Tenaora’onocra4anis y HaceJIeHUX MYHKTAX 3 WLILHO0
3a6y/oBoIO;

po3pobka poboqoi JOKYMeHTAIlil TPH NPOEKTYBAHHI | OYAiBHUILTBI
TIpHHYO06 YBHIIX i 36aravyBajibHHX MiANPHEMCTB.

Tonorpadiusi niaan Macmtaby 1:500 npH3HAYAIOTHCS JLIA:

CKJIA/ITaHHS BHKOHABYOI'0 reHEpalLHOIO IUIAHY JMUISHKH G YTiBHIIIT-
Ba 1 poboyol JOKyMeHTallii 6araTonoBepXxoBOi KamiTajibHOI 3a0YT0BH 3
[YCTOIO MEpeXelo Mig3eMHHX KOMYHiKamiif Ta MpOMHCIOBHX MignpiH-
€MCTB;

NPOEKTYBAHHS BEPTHKAILHOIO PO3ILIAHYBAHNS Ta MPHB'I3KH GyIi-
BEJIb i CHOPY/ A0 JAUISAHOK OYAIBHHITBA Ha 3a0y/l0BaHUX TEPHTOPIAX
MicTa; ,

CKIIaJlaHHA IUIaHiB Mi3EMHHUX Mepex i cropy/, pobo4ol JoKyMeH-
Talii rpebesib, HamipHuX Tpybonposo/iiB, 6y1iBens [EC, mopraiiB Ty-
HEJIiB.

Tonmorpadiui niaHU MICTAThH Bi(OMOCTI po 06'€KTH Ta KOHTYpH
MicieBocTi 1 penbed. Ha Hux y 3anexHocTi Big MacuITaby yMOBHHMH
3HaKaMHU JOCTOBIpHO Ta 3 HEOOXiHOIO MipOIO TOYHOCTI T4 IeTadbHOCTI
300paxaroTh:

NYHKTH [epKaBHOI I'€OJIE3NYHOI MEPEXi Ta IUIAHOBO-BHCOTHOLO
OOrpyHTYBaHHS;

OY/MiBJI, XHJI Ta HEXUIi 6YIUHKH 3 BKa3aHHAM IPH3HAUCHHS, Ma-
Tepiajly Ta HOBEPXOBOCTI;

MpOMHUCIIOBI 06'eKTH, OYpPOBI Ta eKCIUIyaTaliiiHi CBepTOBHHI, Ha-
3eMHI TpYOONpPOBOAHM, JiHil eJIeKTpomepe/iad, KOJojA3i Ta Mepexi
mi3eMHHX KOMYHiKamii, 06'eKTH KOMYHaJILHOTO 'OCNO/IapCTBa;
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3QI3HHI, OoceliHi Ta IPYHTOBI JIOPOTH BCIX BHAIB | CHOPYAH Ha
HHX: MOCTH, TYHeJi, nepeis/iy, mepenpasy Ta HUIXONPOBOIN,

rijiporpadiro (pikH, o3epa, BOZOCXOBHIIA, IUIONII PO3JINBIB);

00’€KTH riJIpOTEXHIYHOI0 TA BOJHOTO TPAHCIOPTY;

KaHaJIH, BOJAOBOH Ta BOJAOPO3NOJAUILYI HPHCTpoOL, Ipedil;

NpHCTaHl, NUTIO3H, MasKH, HaBiraliiHi 3HaKH,;

00'ekTH BojONOCTaYaHHd (KOJMOMA3i, KOJOHKH, pe3epByapH, BiI-
CTIITHHKH, IPHPOAHI JUKEpeTa);

peibed MiciieBOCTI 3 BAKOPHCTaHHSIM FOPH30HTAJIEH, TO3HA90K BH-~
coT, GepruiTpHxis, YMOBHHX 3HaKiB OOPHBIB, CKelb, OCHUIIB, HalloK,
JILOIOBHKIB;

POCIIHHHICTD ZepeBHa, KYIOBa, TPaB'aHa, KyJlblypHa: JicH, cagy Ta
JIYKH, OKPeMi JiepeBa Ta Kyl 3 BKa3aHHAM MTOPOJIH;

IPYHTH Ta MIKpo§OopMH 3eMII01 MOBEPXHI; MICKH, I'aIbLKH, TaKHPII,
CIHHHCTI, Ie6eHeBi, MOHOJIITHI Ta iHIII TOBEPXHI, 60JI0Ta, COJIOHYAKH;

rpaHfii (MOJiTHKO-aJMIHICTPATHBHI, 3eMJICKOPHCTYBAYiB, PI3HI
OTOPOJDKYBAHHSA).

Ha tonorpadivnnx ruraHax NEIMyTH BJIacHi Ha3BH HacellelHX MyHK-
TiB, BYJIMIb, 3aJli3HAMINIX CTaHIiif, IpAcTalieil, JiciB, coJloMYaKiB, BEp-
[HHH, IICPEBAJIB, JIOJIMH, OOJIT T4 IHIHUX 00'€KTIB.

6.2. Macmraou ronorpadimmx Kapr ra nnauis

Jlng 300pakchHHs Ha MOBEpXHI NMpoekLill AUISHOK MicleBOCTI iX
3MEHIIYIOTH Y BI/INOBI/HE YHCJIO Pas3iBb.

Macmra6 - BijllioeHHs JJOBXHHH BiJIpi3ka Ha niafi abo KapTi 10
BIJIMOBIIHO1 ilOMYy FOPH3OHTAJILHOI MPOCKIIil Ha MICIICBOCTI.

YuceabHuii MacTad - 11¢ jipib, yHceILHUK SKOro OIHHULS, a 3Ha-
MCHHHUK ~ YHCJIO, SKC BKa3ye Ha MOKAa3HHMK 3MCHINEHHS MpH 306pa-
KemHi Ha kapTi abo miadi. Hanpuxiaza, Macmrab mrany 1:10 000 Bka-
3ye, 110 TOpH30HTaILHA OIPOEKIUS BipisKa JIiHil MICIEBOCTI 3MEHINEHA
Ha miani B 10 000 pasis, Tobto | cM Ha muiaui Bixmosixae 10 000 cMm Ha
TOPH30HTAJIbHII MPOCKIlil MiCIieBOCTI. YMM MeHIe 3HAMEHHHK YHCelTh-
Horo Macurraby, TUM KpYNMHIIIAM BBaXkacThcs MacluTab i HaBmakh.
YnciaoBuit MacluTab BeJMYHHA YMOBHA 1 He 3aJeXHUTh BijJ CHCTEMH
JUHIAHHX MIp.

1106 mpu xopHcTyBanli MacliTabaMH He BUKOHYBATH PO3paxyHKiB
3aMicTh YHCIOBOI'O MaciiTady BHKOPHCTOBYIOTH Ipadiuui MacmTabH,
SKi OyBaloTh JIiHIAI Ta monepeyHi.
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Jiniiinuii MacmTad -— rpadik, Ha IKOMY BiAKTadeHi BiAPI3KH, 11O
BiINOBIZAIOTh MEBHHM BIJICTaHSAM Ha MicmieBocTi (puc. 6.2), ki Ha3nBa-
I0ThCS OCHOBOIO Mactitrady. OcHoBY fiHifiHOTO MaciuTaby BUGHPAIOTH Ta-
KHX PO3MIpIB. {00 BOHA B J(aHOMY YHCEIPHOMY MaclliTabi BHpaxaia 1ijie
it KkpaTHe YHCIO METPiB Ha mpoekitii MicteBocti. JIiBY Kpaiiito ocHOBY
TiHiiiHOTO MacITady IUATb Ha JeKiIbKa PIBHAX YacTHH, 06 BiANOBiIa-
Aa 3pYYHHM [/ KOPHCTYBaHHS KpaTHHM YHCIIaM METpiB a0o IX YacTiy.

200 0 200 400 600 800 M
I

W f { t ! f / t ]

Puc. 6.2. Jlinitinuii macuimad

Jng Ourbinol ToynocTi MOOYAOBH il BHMIpIOBaHHS BiIPi3KiB Ha
IIaHi 460 KapTi KOPHCTYIOThCS MOTCPEYHAM MacHITab0M.

Ilonepeynnii Macmrad -~ 1e rpadidte 300pakeiiHg 4ICeJLHOIO
MaciTady y BUIVIS/II HOMOTPaMH, IO BHI'PaBiloBaHa Ha MCTaJeBill mra-
ctuHi abo TpaHcmoprupi (puc. 6.3). Jig noby 081 nonepeyHoro Mac-
mTaby Ha MpgaMilt JiHIT BITKIaZa10Th PiBHI BAPI3KH, MO IX npHiiMalorn
3a OCHOBY MaciuTady. JIiBy kpaifHIo OCHOBY, SK MpaBWIO, /IMATh Ha
10 piBHUX gacrud. [{ro wvacTHHY nmpuiimMaroTh 3a jecaTy ocnosu (n). I3
TOYOK OCHOB MacIuTady BBEPX Bi/IKJIA/IAI0Th NepNCHAHKYIIPH JOBKH-
HOIO, IO piBHA JIOBKHHI OCHOBH, fKi, SK MPaBHJIO, TUIATh Ha JECATDH
PiBHHX MDK coOoro BiApisKiB. Bepxwiil siBuil kpaiinili Bizpisok, mo
PIBHHH JOBXHHI OCHOBH, TaKOX AUIATEL Ha 10 wactuy. Kiden, moxmniol
JiBO1 KpaliHbol OCHOBH 3'¢JHYIOTL JIHI€IO; 3 MEpINIM BIBO Bij{ KiHISA
BEPXHIM JIBHM KpailHiM BifpizkoM, mio piHuii 1/10 dacTHHH OCHOBH.
[TapanensHo mo wmiei JHHI 3'¢JHYIOTH IHII BIAPI3KH 34 JOHOMOI'OIO
TpaHCBepcajiel.

10

10 5 0 | 2 3 4

Puc. 6.3. [lonepeunuil macuimad
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Haijimentne 3uaueHHs MOAUIKH MTOMIEPeYHOro MacIuTady piBHe:
X=6/m-n, 6.1)
jJe J-— ocHoBa Macmraby, -

1 — 9HC/IO0 MO/IUIOK HA OCHOBI,

m -— 9HCJI0 MOJLTOK BHCOTH MacLiTady.

[pannuni po3Mipn npeiMETiB, sIKi MOXKHA PO3PI3HATH Ha IUIaH,
BH3HAYAIOTHCA TOYHicTIO MacuiTaby. Jlojichke OkO MOXe PO3pi3HATH
Ha IUTaHi TO4YKY BeJH4YHHOIO He Menie 0,1 mMM. B 3B's3ky 3 mum 3a
TOYHICTh MacmTady mpuiiMaloTh BiICTaHb HAa MICUEBOCTI, IO
BiNoOBia€ B jJaHoMY MacmiTabi 0,1 MM nurany abo KapTH.

Tonorpadiyni wrann ckiagalors B Macmrabi 1:200, 1:500, 1:1000,
1:2000, 1:5000, 1:10 000, a TomorpadidHi KapTH 3a1ATLHOACPKABHOI'O 3HA-
Yenns B Macurrabax 1:10 000, 1:25 000, 1:50 000, 1:100 000 Ta 1:200 000.

AGcoTOTIHI 3HAYEHHS TOYHOCTEH Ul Pi3HAX YHUCIOBHX MaclTabiB
IUIaHiB if kapT HaBexeli B Tabi. 6.1.

Tabnuya 6.1. Tounicme nnanie ma Kapm

Yucnosuii| Tousicte |Yucnopnit| TousicThb

MaciTab |Macmtalby, M| Macmmab jMactiTaly, M
1:200 0,02 1:10 000 1,0
1:500 0,05 1:25 000 25
1:1000 0,1 1:30 000 5,0
1:2000 0.2 1:100 000 10,0
1:3000 0.5 1:200 000 20,0

6.3. Peaved micuenocti
Ta HOro 300pasKeHHs Ha Kaprax i mianax

3eMHa MoBepXHA He € IomHHONo. JiMSHKH PiBHOI MicCIEBOCTI
HABITh HEBEJIHKIX PO3MipiB HEMOMUIHBO BBAXKATH IIOCKHMII, OCKUILKH
Ha HUX 3YCTPiYatOThCS MiJBHIICHHS T4 NOrTHOICHHS Pi3HOI BEMTHYHHMU.
Lli HepiBHOCTi HCOGXI/IHO BpaXoBYBaTH MpH MPOEKTYBaHHi ii Gynis-
HMITBI CIOPYJ, JOPir, iHXKCHEpHUX MEpEX Ta IHIIE.

Peabed — CyKyNHiCTh pi3HOMaHITHHX 32 (HOPMOIO | PO3MIPaMH He-
piBiiocreii 3emuoi mosepxui. Penbed MicueBocti He € moctiitnuM. [l
BIZIMBOM CHJL, [0 Ji¥0Th BCEpEIMHi 3eMJIi, KOJIHBAHb TeMIEPAaTypH, il
BOJIM, BITPY if POC/IHH Ta aHTPOMOreHHOI ASUILHOCTI 3 9acOM peibed Mi-
userbes. ToMY 3aX0/H, IO HAaNpaBJIcHi Ha pallioHaIbHe BHKOPHCTAHHS
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3eMHOI TepUTOPpil, NOB'I3aHi 3 HEOOXIAHICTIO MEPiOAUYHOrO BHBYCHHS
peasedy H BigoOpaxeHHIo iforo Ha Kaprax, MIaHaX H mpodiisx,
HA 9KHX BOHH il MPOEKTYIOTLCS.

Dopmu pesbedy KractdikyfoTh Ha BrHyTI i omykim. Jlo omykimnx
dopM BiHOCATHCS KypraH, narop6, ropd, ropa, ci/ytoBHHa, Xpeder, miaro;
a JIo BTHYTHX — sIp, 6aika, JIOMUHA, TONHHA, YHIETHHA, YIOTOBHHA TOIIO.

Kypran — nie isoiboBane, po3uMillieHe Ha PiBHIIHI MiIBUIEHHS BHCO-
1010 /10 50 M 3 Pi3KO BHPAXKCHOIO MiJ[OIIBOIO.

Topd — 11e okpeme Kynosonoiidue 6o KOHIYHE MiABAINEHHSA BHCO-
T010 J10 100 M 3 pi3K0 BHPaKEHOIO MIJOIMBOKO.

[larop6 -~ okpeMe HeBeMHMKe KOHiYHE a60 KYNOJOMOAIGHE MijIBII-
IMEHHS BUCOTOIO, O NepeBHIVe 200 M, 3 HOJOTHMH CXIUTaMH i Hepizko
BUPAKEHOWO MiJIOTHBOIO.

Topa - isomLoBave MiIBUINCHHS 3 BHcoTolo Oubine 200 M 3 SBHO
BHPAKCHHUMH H MOPIBHAHO KpyTuMH cxuiaMu. ExeMeuramiu ropu ¢ Bep-
IH4, CXIUIH i migoniBa.

CignoBHHa -~ MOUMKEHHS MiXK ABOMA CYCIIHIMH FIpCLKHMII BCPIHH-
HaMH abo MiIBHIIEHHSIMH, [0 Hala/[ye 3a cBOEI0 (OPMOIO Cijulo.

Xpeber - 1ipchbKe MijIBHIICIIHS, IT0 M4€ MOPIBHAHO 3HAUHY jIOBKI-
11y, 3 KpYTHMH cXHItaMH no obu,1Ba Gokil. Exnemenramn xpebta ¢ Bogo-
PO3/ILJL, MO HPOXOJHTH NO WaldINLII BHCOKHX TOYKax Xpedra; mepe-
BAJl — IOHIDKEHHS Ha NPpodisal Bo/IOpo3/IIy; JIBa CXWIH XpeoTa.

Ilnato -~ miocke mupoke MyBHINCHHSA, IO OOMEKCHE KPYTHMII
CXHJIaMH.

Ap - pizko BupaxeHc nornd:acniist Ha piBHiti BATACAYTC B OJ1H10-
MY HAIIPAMKY 3 KPYTHMH CXHIaMH H THMYACOBO JIIIOYHMH BOJIOCTOKAMIL.

banka - nornmGicHus, sike 6iabINe 1K AP, 3 MOJOFHMH CXHIIAMU,
K [IpaBHJIO, BKPHTE POCIHHHICTIO.

Jlomina — HeBesHKe NOITUO/ICHHS 3 J{y)Ke MOJIOTAMH CXHIIAMI, 1110
MIOCTYMOBO NEPEXO/UTEL B PIBHINY.

TanbBer — aiHist, Mo 3'e/iHye HAlTHIKY TOYKH JTONTHHA H Ma€ cXHJI
B OJJHOMY HaOPSMKY.

JloanHa — BHpoOOGIICHE PIYKOIO MOHMKCHHS, [0 BUTITHYTE B 0/IHO-
MY HampsMKY, 3 SBHO BHPAXEHUMH CXHJIaMH.

Ymenuna - By3LKa ropOHcra JIOJMHA 31 CXHIIAMH, 1[0 CXO/ITLCS
JIOHH3Y.

YiioroBiiHa —— BATATHYTC NOHIDKEHHS HA 3¢MHIH MOBEPXHI, MO 06-
MexeHe 3 ycix 60KIB abo po3Millelie MK IpCbKUMH JIAHIOT aM .

3aexHocT] Biji a0CONIOTHOIO 3HAYEHHS BHCOT T4 IX B3aEMHO10
POo3MiLlICHHS MicCIleBicTh OyBae piBHHHHOIO, TOPOHCTOI0 Ta TI'iPChKOIO.
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Ha pisnnuuiil MicmeBocTi kpyTH3lIa CXHJIIB Malo MOMITHA, BiJICYTHi
PI3KO BHPaXeHI HEpiBHOCTI, a 1l OKpeMi TOYKH MAIOTh He3Ha4Hi
Bi/IHOCHI BHCOTH. ['Ipchka MicClleBiCTb XapaKTepH3YEThCS CYKYNHICTIO
NOHHXKeHb Ta NiABHINCHb BHCOTO0 OL1blue 200 M Ta pi3ko BHpaXkeHHMHA
KpYTHMH CXIUIAMIL.

Peabed MicueBocTi Ha mIanoBo-kapTorpadivHuX MaTepiagax 300-
paxkaloTh 3a JOMOMOTOI0 BiJ[MOBI/[HAX YMOBHMX 3HaKiB, 1[0 MOBHHHI
BIAMOBIAATH TAKIIM YMOBAM: JIeTalIbHO il TOYHO MOKA3YBaTH PO3MIlNEH-
H4 Bcix (opM iforo HepiBHOCTEH, IO XapaKTEepH3YIOTb PO3WICHO-
BAHICTL T4 YCTYNOMOMIOHICTL MicIIEBOCTI; 3a0e3necuyBAaTH BH3HAUCHHS
BHCOT OKpPEMIIX TOYOK MICHEBOCTI i MEPEBHLICHHS JAHHX TOYOK HAL
IHIIHMH; HAafpAMOK CXIJOB Ta IX KPYTH3HY; Hao4HO 300paxKyBaTH
peined, 1106 naiikpauie ysaBJsITH AlHCHEI JaHamadT MiclieBOCTI.

Ha cydacanx tonorpadiuHux kaprax i llaHaX pesihed) 300paxkyioTh
TOPH3OHTANIAMH, IO JIOMOBHIOIOTLCA AOCOMOTHHMH MO3HAUKAMII Ta
Ooeprmrpuxamit. Cnocid ropusonraieii Jyis 300paxkeHus peabey 3eM-
HO1 moBepxHi sanpononysae B 1791 poui Kan [dronen-Tpienas iy mo-
oynosu kapri Ppanitii. Leii cnoci6 naiibinbm o6’ckTHBHUI, mpocTHI
JUIS BHKOPIICTAHHS, /IO3BOJISIC ICOMCTPHYHO HAKOUILIN TOUHO NCPC/IATH
popumy pesbedy Ta Bo6pasurii Horo ocobIHBOCTI.

lopusoHTanp -~ e ciiji Bij neperHHy ¢i3nunoi noBepxHi 3eMill
PIBICBOIO MOBCPXHCIO, TOOTO L€ 3uMKHYTA KPHBA JIiHIg, 110 306paxye
rCOMCTPHYHC MiCIIC TOYOK 3eMHO1 MOBEPXHI 3 OJHAKOBHMH BHCOTAMI.

Ha puc. 6.4 nokasaiio nmoOynoBy ropusonrajicii Ha HCBEINKIi
JIDIALIL, /IS IKO1 PIBHEBY TOBEPXHIO MOXHa OPHITHATH 34 MUIOLIHNIY.
Ciudi nuronininn RS, KL, MN, EF ta CD napaneiibii Jlo No4aTKOBO1
miouHin AB, a Biicrann Mix waMu ojmaxosa. Kpusi Jimii rs, mn, ki,
cd, ¢f, ab e cijL Bijl NCPCTHHY CIMHHMH IIOHHHAMII 3CMIIOT MOBEPXIIL,
T06TO rOpH3OHTAII.

Bucora nepepisy peabedy — 1e BijicTallb MiJK CyCi/THIMH FOPH30HTa-
JSMH 0O NpsiMOoBHCHITT aiHN (/1)

3aknagaHHA - - 1C BIACTAHL MiX CYCUIHIMII FOPH3OHTaISMHE B Ilani (d).

BiracruBocti ropusoHTaeii: ropu3oHTL 3aMKHYTI KpUBI JIiHII; TO-
PH3OHTAJI LIe MOKYTH MCPETHHATHCS; YHM MEHIIC BiJICTallb MDK I'OpH-
300TANSIMH HA KAPTI JIAlOro Macmitaby, THM KpYTIllic CXHI Da Miclie-
BOCTI Ta HABNAaKH.

B saiexnocti Bii MacuiTady KapTn i Xapakrepy peiibey BHCOTH
nepepisy 6yBatotn 0,25; 0,5; 1,0; 2,0; 5,0 Ta 10 M.

[Tonoxenns ropusonTalcii Ha TonorpadivyHoMy IU1aHi abo Kapri
BH3HAYAIOTH FPahiyHuM YN aHUITHYHAM 1HTCPNOIIOBANIAM.
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Puc. 6.4. Cyinb 306pasicentst peavedy 20pusoHmansimiu

InTepnioioBalHA — [l¢ BU3HAUCHHS POpH30OHTajICll B IHTEpBAJ MiX
TOYKAMH 3 BIAMOBIAHUMH No3HadykaMu. Ha niaHi BHKOHYIOTH iHTEpIIO-
JIOBaHHA MDK BUIOMUMH TapaMi TOYOK 3 BiTOMHMH MMO3HAYKAMI,
a noriM 3'c/THYIOTh IUIaBHUMM KPHBUMH JIHIIMH TOYKH, {0 MAIOTD OJ1-
HaKoBi BHCOTH.

Miporo KpyTH3HU CXWIB € YXHJ JiHil, kUi BHPaKaeThcs ucpes
TaHTeHC KyTa Haxmiy:

i=tgv=hd', 6.2
Jle v— KYT HaxIuy;
h — BUCOTa mepepisy;
d’— 3aKiIaJIaHHs.

KpyTusHy cxmry BH3HAYal0Th 3a JOMOMOTOIO CHielialbHOTO rpadi-

Ka, 1[0 Ha3UBAEThCH MACIOTa0OM 3aKIagaHH.

6.4. 3o6paskenua micuesnx npeamerin
Ha TonorpadimmMx Kaprax Ta IiaHax

Haounicte TomorpadivHnx kapr if miaHiB jocaracThcs BHKOPIC-
TaHHAIM BUIMOBUIHIX YMOBMHX 3HAKIB — CHEHIATBHHX I'padiyHHUX CHM-
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BOJIB, IO MO3HAYAIOTH TIPEAMETH, SBHINA i mpouecH. IX BHKoplCcTOBY-
10Th Il NO3HAYCHHA pealbHAX H abcTpakTHHX o6'ektiB. Kapro-
rpadigHi 3HaKH MAlOTh NpeMETHE il CMHCIIOBE 3HaYEeHHS Ta 3HAXOJATh-
s B Bi/IMOBI/{HHX Bi[THONICHHSX 3 00'€KTaMH, [0 BOHH iX NO3HAYAIOTh.

Kaprorpadigsi xapTi BIKOHYIOTh JIBi OCHOBHi (PYHKIii: ITO-NepINe,
BKa3yIOTh BHJ 00'€KTiB (piuka, Jopora) Ta AedKi X KiUILKICHI Ta SKicHi
XapaKTEPUCTHKH (IIAPHIY Ta IIIMOHHY PiYKH, BHI{ NOKPUTTA il HIHPHHY
MpOi3HO1 YaCTHHH Jopori); Mo-Apyre, BU3HAYalOTh MPOCTOPOBE MOJO-
KEHHS MpeaMeTiB i po3MillleHHS SBHIL (PO3NOBCIO/KEHHS OIaiB,
KiJTBKICTh HaceJeHHd).

KoxH1ii 3HaK BHKOPHCTOBYIOTH /U1 I'PYTIH PI3HHX, ajle OJHOPIIHHX
B AKOMY-HcOYilb BifHOWICHHI MpeAMeTiB. 3HaKH MOBHHHI BiANOBITATH
TeXHIYHHM BHMOIAM, a caMe 6yTu mpOCTHMHM, YITKHMH, 3pYYHHMH JUIs
BiiTBOpeHHs. 3 TOYKH 30py fepefadi Ha Kapti MIaHOBHX IeOMETpHY-
HIX ocobmBocTeii 00'€KTIB PO3PI3HAIOTH MO3aMaciNTabHi, TTOLIA/IHI
Ta JiHIliHi YMOBHI1 3HaKH.

MMo3amacuiTaGHi yMOBHI 3HAKA BHKOPHCTOBYIOTD JUI 300paXeHHS
06’cKTiB, MIION{i IKUX HE MOXKHa BHPA3HTH B Macltabi KapT a6o BOHH
BHPaKAIOTHCS Ha Hill TAKHMH MaJHMH po3MipaMH, IO iX HEMOXKTHBO
4iTKo po3pisHuTH. [1pn nboMy o6pHcH 06'ekTiB, SK MPaBILIO, B MO3HA-
ueHHi He 36epiraoThed. LlenTpaM caMuXx 06'eKTiB B HaTYpi Ha Kaptl
BLAMOB/1a10Th Pi3HI TOYKH.

IMaomaani (kouTypii) YMOBHI 3HAKH BHKOPHCTOBYIOThH JUIf 3alOB-
HEIIHS MII0INi 00'€KTiB, 10,0 BHpaXaoThed B MacuiTadi kaptu. [1pu ubomy
obpucn 08'extiB Ha KapTi 36epiratorbed. Bonn OyuyroThes 3a jionoMo-
roio (orioBoro 3abapeiieHns 460 iHIMNX MIOWATHNX rpadiunux 3acobib.

Jliniiini yMOBHI 3HAKH BIKOPHCTOBYIOThH JUIS 306paxkenus o6 ektib
JiiliHoro XapakTepy, IOBXKIHHA SKHX BHPAXXaI0Thca B MacinTabi KapTH.
Mpu npoMy 36¢piraeTbes NoAIOHICTS JHINNX OOpHCIB, ajle 4acTo me-
pebuIbIyeThes X HpHHa. JIiHii ocell caMHX 00’€KTIB B HaTypi Ha KapTi
Bi/IIOBIIAI0TS JIiHIl OCeH 3HAKIB.

[Ipu no6y/rosi kaprorpadiyHuX Ho3HaYeHb BHKOPHCTOBYIOTL Pi3Hi
rpadiuni 3acobu: ToUKH, Jilii Ta ITpHXK. Boln exarsh B ocHOBI 6B
CKJIQJIHHX Tpadiunux 3acobib:

3HAYKOBI —— (QirypHi il TeOMETPHYHI 3HAKH;

il — OJIMHAPHI, oBiiiHi H MOTPilHI NiHil, CMYI'H, CTPLIKH;

IUTOMA/IHI — MITPAXOBKH, oHOBe 3abapBicHHd, IO PIBHOMIPHO
MOKPHBAE IUIOWMY 3HAYKA SKOrO-HeOYNb PHCYHKA, Pi3Hi iHIEKCH, LIO
po3MileHi Beepe/iiHi OKOHTYPEHOI IUIOIN], PO3TATHYTI B MeXaX MIONIH-
HH [1IHCH;
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OykBedi Ta LHPPOBI -- okpeMi OYKBH, ckopoyeHi abo MOBHi CI0Ba,
Pi3HI qHCHA. .

B 3anexHoCTi Bijt KOHKpETHHX 0cOOJmMBOCTel 00’cKTiB Ta IBHIN 30-
OpaKeHHs, Xapakrtepy iX po3MOBCIO/DKelHd, BHIAY IX SKiCHOI if
KLUILKICHOI XapaKTepHCTHKH Ta /1€ 3HAXOIHTHCA 119 XapaKTepHCTIKa Ha
KapTi BUKOPHCTOBYIOTh TaKi CIIOCOOH 306paxeHH: 3HAYKIB, JIOKAIi30-
BaHHX JUarpaM, i30JIHiil, IKiCHOI'0 Ta KUIbKiCHOTO (OHIB, apeaJiis, TO4-
KOBHH, JTiHIIIHHX 3HAKIB, 3HaKiB PYXY, KapTo/iarpaMu il KapTorpami.

Crnoci6 3Ha4KiB BUKOPHCTOBYIOTH /Ul 306paskeHHst 0G'eKTiB i
SIBHIIL, L0 JIOKAMI30Bali MO MyHKTAX, 3a JIONOMOrOK THX 9H iHUIHX
3HAYKiB, PO3MIPH SKIIX NPHIIMaoThesd MOCTHIHIMH 260 MPHITMAIOTLCT
3a [PHIHATO0 1Ko, 3HAYKH PO3MILIYIOTHCS Ha KapTi 3a MiclieM
3HAXO/KEHHS caMHX 00'ekTiB. 3HaukH 6yBaiorb reoMeTputni, 6VKBeHi
fi Haouni. [eoMeTpHYHi 3HAYKH MalOTh QOpPMY MPAMOKYTHHKA, KOJa
abo iuwoi mpocrol Qirypu. BykBemi 3Ha4KH — [e ojiHa abo JeKinhka
Mo4aTKOBIX OYKB Ha3BH ob’ekta abo ABuiNa, HIo 306paxyerned. Ha-
OYHi 304@4KH CBOIM BHJIOM HAra/lyIoTh 00’eKTH T4 ABILLA 300paxeHHs.
Bouu 6yBatoth uaTypasicriuni abo cuMBosiudi. GopMa, BHYTpiuIHiil
PHCYHOK ab0 KOJTip 3HAa4Ka, IK NPABILIO, Bi;I0OpaXKAIOTh SKicHI 0coB-
BOCT1 06'cKTa abo 9BHINA, 4 [i01'0 PO3MIp — KIILKICHY XapaKTEPHCTHKY.

Criocid JtokanizoBaHHX giarpam —- Ie 306pakeHirs Ha KapTi SBHIIL,
JU1A SIKHX XapakTepHe cyluibie abo Jiniiile po3IMoBCIOKEHHS, 3a [[0N0-
Morolo rpaikis abo giarpaM, Mo fnokasylorh SBHIIA B Miclgx iX BHB-
yeHds. Hanprkiaj, 300paxyioTh 3MiHy BEJIHYHHHA PiYKOBOI'O CTOKY MO
C€30HaX a0 MICALIIX 32 JOTIOMOI'0T0 CTOBITYACTIX JUATPAM, IO MOKA3Y-
I0TD [1i 3MIHH B MICIIIX pO3MillleHHS I'iJIpOMOCTIB.

Crioci6 i3ouminiii — cmoci6 306pakenns 9BuHII, O MalOTh CYNUILHE
PO3UOBCIOIKEHHS, 3a JoITOMOoI'0lo KpuBHX Jiniil. L[i niHii 3'ejaytors Ha
KapTi TOYKH 3 ONHAKOBHMH 3Ha4eHHSIMH SIKOI'O-HCOYAb KUILKICHOI'O
[IOKa3HNKa 9BHIIA (130TepMHU, i30Ti€TH, i30/{iHH ToIO). [ eKoJill BHKO-
PHCTOBYIOTh TCEB/IOI30JIIHIl /I XapAKTEPHCTHKI SBHINA 3 JHCKper-
HHM PO3NOBCIO/DKCHHAM (IUILHICTh HaceJICHHS, 3a0pyaHeHICTh Tepi-
Topii).

Croci6 skicnoro ¢ony — croci6 306paxeHHs Ha KapraX SKICHHX
BIJIMiHHOCTel AKOro-HeOY/Ib SBHINA B MeXax TCpHTOPil 306paxeHns
HUIAXOM MOALTY il Ha yacTHHH. KOXHa YacTHHA MOKPHBAETHCS 32 JIONO-
MOI'oI0 O/JHOr0 3 IUIOIHHHIX rpadivanx 3acobiB. [Togil Teputopii Ha
94CTHHH OpTaHiYHO 3B'I3aHUN 3 ABHUIEM, Mo BigoOpaxkaerbes. Ll eii
CIOCIO BHKOPHCTOBYEThCS JUIA 300paskeHHs PO3MILICHHS IPYHTIB, paii-
OHYBAHHS Ha FeoJIOTNYHUX Ta €KOJIOTIHHHX KapTaXx.

72

Cnocid kiabkricHoro ¢ony — cnoci0 300pakeHHA Ha KapTi
KUTHKICHHX BIJIMIHHOCTEif IKOro-HeOyilh 4BHIIa B MeXaX TepHTOPii 306-
PasKCHHS IUIIXOM MOo/iny il Ha 3acTHHE. KoXHa yacTHHA MOKPHBAETbCS
3a JIOMIOMOT0I0 OAHOTrO0 3 IVIOIMHHHHX 3aco6iB. ['paHuII MiXK JacTHHAMU
MPOBOIATH 33 O3HAKaMI, U0 3B’I3aHi ABUINEM BijloOpaxeHHs. Ha Kox-
Hifl YacTHHI 32 THMH YH iHIIEMH JaHHMH MOKa3yIOTh KUIBKICHY XapuK-
TEPHCTHKY 06'eKkTa 300paxenHd. Lleil cnoci6 BuUKOpHCTOBYIOTH VISt 30-
OpaXeHHS HA KapTax MOAYJM CILOKY pIK, BMICTY B IPYHTax XiMi4HHX
eJICMEHTIB Ta 3a0py/IHeHHS TepHTOPil pafioHyKJIIaMH.

Cniocid apeadiB — cmoci6 3o6paxeHHs Ha KapTi obiacti odMexeHo-
ro 3a IUIOTIICIO PO3MOBCIO/KEHHS IKOTr0o-HeOV/Ib IBHINA 32 JIOMOMOT0I0
Bi/{NOBIIHOr0 MIOIMHHHOIO rpadiunoro 3acody. Pospisusators abco-
JIOTHI apeai, 3a MCKaMH 9KHX SBHLLC BiICYTHE, Ta BiJHOCHI apeaj,
MO BHAUISIOTHCS 32 MEPeBAKAHHAM sBHLIA abo 3a foro ocobauBHMH
BJIACTHBOCTSIMH.

TouxoBHil cnocid - cnocid 300paxxeHHT Ha KapTi po3ocepe/KCHIX
00’€KTIB Ta IBHIL MHOXIIHOIO TOYOK O/THaKOBOIo po3Mipy. Toukn fo-
3HaYaloTh OJHAKOBY KUILKICTh O/UIHHIL 06'¢KTa 300paxceHns i po3Mi-
IMVIOTLCA BIAMOBIJIIO iforo MicienoioxeHns i xommenrpauii. [Tepex
KaprorpagyBaHHsAM yCFaHOBIIOIOTH Baly TOYKH H BH3HAYaloTh, SKiil
BEJHYHHI KUIBKICHOI'O MOKA3HUKA BIINOBIJAE O/l TOYKA (HAIPUKIAJ,
OlHa TOYKA BINOBIXAE OJHOMY JLKEPENY 3a0py/iHCHH).

Croci® JiHifinHX 3HAKIB —- cHociO 300paXkcHHS Ha KapTi pisnux
JiHifiguX 006’cKTiB, INO MPAKTHYIIO HE MAIOThL HIHpHNH (I'paHHli BojO-
PO3JIJIIB, TCKTOHIYHHX PO3JIOMIB TOINO), JiHil, NIHpNHa AKHX HE BHpa-
Kacrbed B Maciitabi xapru (piuky, JOporH), Ta JIiHiil BHTArHYTHX
o6’ekTiB (ripebkix Xxpe6tiB). JUns nepejiadi KUILKICHHX Ta SKICHHX Xa-
PAKTEPUCTIIK BHKOPHCTOBYIOTb PHCYHOK, KOJIIp, CTPYKTYPY JHHIiHAX
3HAKIB, a JIEKOJ if HpPHHY.

Cnioci6 3HaKiB pyxy - cmoci6 306paxxeits 1a KapTi pisHHX MPOCTO-
poBuX mepeMimenb. L{uM cnocoboM mokasylors JinHii abo cMyrH,
No IKHX Bi/IOYBA€TbCS MEPEMIILIEHHS, HANPAMOK, KUTbKICTh, IIBUIKICTh
nepeMimeHns i innm jgai. Sk rpagiyni 3acobH BHKOPHCTOBYIOTD
CTPinKH (nepeMillleHls 3a0py/(HIOBaYiB Bi/I iX JPKepela) T4 CMYTH pi3HO-
'O KOJILOpY, PHCYHKA i NIHPHHM.

Kaprogiarpamun — cnoci® 300paxcHis cyMapHOi BEeJIMYHHH Ta il
CIPYKTYpPH il JHNAMIKA SKOTro-HeOY/Ib IBULIA B KOXHIH OJfHHMIL TCPH-
‘TOpiallbHOI0 NOJUIY 3a JOMOMOIO0 JiarpaMHux ¢iryp. ®irypH Bupa-
KAIOTh 10 BEJUIYHIY 1 IX PO3MILLYIOTh BCCpeqHHI KOXHOI TaKol OJiH-
unii. [TpuuoMy TeprropiaibHuii 0o/ e MoB’d3aHuil MPSIMO 3 SBHINEM
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Bi;toOpaskeras. Hanpuiiia, po3AiaBIIY KOJO Ha CEKTOPH, MOXHA NO-
Ka3aTl MPONEHTHE CHIBBL(HONICHHS MiK 3a0pYIHIOBAYAMH PIUKH
B CTBOPi NPOMHCI0BOT'O MicTa.

Kaptorpama -— cioci6 po3MilmeHHS Ha KapTi cepeiHbol IHTCHCIHB-
nocTi gKoro-neby,Ip BHUlA B KOXKHill OMHHINI TepHTOPIAILHOIO
NOL1Y 34 JIONOMOFO0 OJ(HOI'0 3 MIIOMUHAAX rpadiuHuX 3acobiB (do-
HOBe 3alappilenHs, wrrpHuxi). Cnocid BHKOPHCTOBYIOTH LI ITOKa3y
3MIHH IHTENCHBHOCTI A4HOIO SBHINA B MeKax TepHTOpil 300pakenusd.
Hampuxoran, inTeHcHBHICT, (oHOBOro 3abapBieHHS BLINOBIAAC MpPO-
IICHTHOMY BMICIV PajlioaKTIIBHUX PCHOBHH B IPYHTax paiiouy.

KOHTPOJIbHI 3BATIUTAHHA Ui MEPEBIPKU 3HAHD

—

Jlaiire o3nayenns Tonorpadiuiix Kapr i n:1anis.
2. OxapaxkTepusyiiTe OpHU3HAYCHHS TomorpadiviinxX Kapr il [IAHB
PI3HAX MacmTabiB.

3. Hasegith reoindopmaltiio, mo 300pakyerhes la Tonolpadiuuux
TUTAHAXK.

4, Hasenirh XapakTepucTiKy MAcLIT401B.

5. o Take Tounicth Maciirady?

6. Hasejtith xapakrepHcruky GopM pebedy.

7. ToscHITL cyTH 300paXeHns PeiIbedy FOPHIOITAIIINMH.

8. OxapakTepusyiiTe K 300paKyIOThCS MICIHEBI NPCAMCII HA TONO-
rpadivHux Kaprax ii mianax.
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7. METOJH ¥ NPUHAOMHU BUKOPUCTAHHS
TOINOTPA®IIYHHUX KAPT I II.TAHIB
AJIA EKOJOTTYHOTO MOHITOPHHTY

7.1. Bnsnauenna sincramne no kapri

JLoBAKIHY AIHIH MiXK J(BOMa TOYKAMB Ha KapTi MOXKH4 BU3HAYHTH 3
PI3HOIO TOUTICTIO, BHKOPICTOBYIOYH YHCIOBHIL, JIHIHHAL Ta momneped-
HHIL MacinTadIl Ta 3a joroMoroo KypeiMerpa. Hanpuk:iiau:

1. [Torpidiio BU3MAMTH JOBKIHY Ninil MDK Toukamil 212,8 (6812) i
171,3 (6713) na kapri Y-34-37-b-B-4 macmrady 1:10 000.

Yuciropnit macmrad kaptn 1:10 000, Orxke, 1 cv ma xkapri
Bigmosijlae 10000 eM a60o 1) M Ha MicuesocTi.

[opH3oNTASILHA HPOCKILIS JIOBKINIIH JTIHIT 11a MICIEBOCTI

d=1-m, (7.1)
He |~ JOBAIIA BIIPI3KA La KapTi, M;
71 ~- 31a4eld 3HAMCHITHKD YHCIOBOFO MACINTA0Y Kaptil.

JLoBkIIQ Bijipi3Ka 1 KapTl MDK 3aJLMITIAI TOUKaMI JIOPIBIIOC
10,4 cv. Tol JIOBKHHEA JHNHT Ha MICIEBOCTI, O 1t 3HAILII 33 GopMy-
so10 7.1, JlopiBHIOC

d=10,4 10000 = 104 000 cm = 1040 m = |,04 K.

JU1st nplckopeHig MepexoLy Bl BUMIPIHUX JLIOBXKNN JINIH a Kapti
710 BULTOBLUHHX BijtcTaucii ia MiCHeBOCTE KOPHCTYIOTLES AiifiHIM 1 o-
mepeunum Macintabamu. Jiinifinuii Macnirad nasejcuo ia Koxiiii ro-
norpadiunii kapri.

[ToTpiGio BH3HAHIILH TOPH3ONTALLHY UPOCKIIIO JIOBXKHIN JIITii
Mixk roukamir 156,9 (6511) 1 140,5 (6612).

JLa9 BUBHAUCIHIA 1OPH3OITMILIIOT NPOCKIUT JOBKHHE NIl MIAK 3a-
JHAIIMIT TOUKAMH PO3MAXOM IUPKYJIS-BUMIPHHKA OXOU/I0I0TE BIJICTAH]
ma Kapri Mk roukami 156,9 (6511) i 140,5 (6612). [Torim 3a JronoMo-
rofo Jiuiiinoro Maciurady (aus. puc. 7.1) o64HCIIO0M, MYKany BeJIH-
Iy, gKa JopiBHIoc 655 M.

Ko Bijicranb Ha Kapri nepebijbliye po3mip Jliliiioro Macira-
Oy, TOMI cili;i 1110 Bi\CTallh PO3AUINTH Ha CKJIaJLOBL: OJIHA YACTHHA AKHX
popiBittoe Bijtcrani o, = 1000 merpis (posmip ninilinoro macuira®y,
aKuil BaBC/eHUH BHH3Y Kapli), a Apyra BLIIOBIAAC PO3Maxy IHPKYJIL-
BHMIpHIIKa, SKUil oXxonuoc joMip .

B 1{boMY BHIINIKY OCTATOMHO BIMIpIOBARa BIUCTANDL

d=d, +d+5nm
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Puc. 7.1, Busnadents 20pu30HmMAaibHol npoexyii 008XiciHY JTHIL
3a 0onoMo2010 Ninilinozo macumady 1:10 000

Jng mijaBHIeHHS TOYHOCTI poOOTH Ha KapTi BAKOPHCTOBYIOTh I1O-
nepeduiit Macmrad (AuB. puc. 7.1), gxuii Jo3BOJSE BH3HAYHTH
BI/ICTaHDb Ha KapTi abo miIaHi 3 Tousnictio +0,1 MM B MacinTadi KapTH.

Po3maxom ImupKy/I4-BUMIPHHKA, 100 AOPIBHIOE BiJ{PI3KY MiX ABOMA
TOYKAMM Ha KapTi, BCTAHOBIIOIOTH HOro Ha MONEPEYHOMY MaCHITa0i
(auB. pHc.7.2) Tak, nod npasa royika dyna posMimeHa Ha oniii i3 Bep-
THKaJIell, a jliBa -- Ha OJHIil 13 MOXIIHX JIiHiil (TpaHcBepcalicii) kpaii-
Hbo1 1iBOI ocHOBH. OOIBI TONKH WHPKYIS-BHMIPHIKA NOBHHHI
posMillyBaTich Ha OHiil FOpH3OHTAILHIN JIHIl MacliTady.
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Puc. 7.2. Busnavenns 20pu3onmaisiol npoexyit ainit
3d GOROMO20I0 NONEPEYHO20 Macuimany

[Copuzonrtainna mpoexis Jidil, dka oOunciieHa 3d JJ0MoMOl' 010 [10-
[epeYHOro MaclTady,
d=1-6, (7.2)
Jle | — rop)kiHa JiHil Ha IIaHi, cM;
- TOJIIKA OCHOBH MONEPEYHOro MaciTaby.

J1g JaHoro npHKJIaAy IOpU3OHTAILHA NPOEKIlis JIOBKHHH JIHIT Ha

MicIeBocti
d=3,27 - 200 = 654 M.

JoBXuHY 3BUBHCTHX JIiHiil (Jopir, pik Ta iH.) BU3HAYAIOTH 34 JIOTO-
MOTOI0 KypBiMeTpa, SKHIl NMpPOKOYyloTh 1O 3BHBMCTIH Jinii. Bijurkn
3HIMAIOTh 3 TouHictio 1o 0,1 mojiIki mkain KypBiMerpa. BuMmipiosan-
HS BUKOHYIOTL JIBiUi i OOYHCIIOIOTH 3HAa4YeHHS KUILKOCTI MOJIIOK
KypBiMerpa. Cepe/lHe 3HAYEHNIS MHOXATh HA NiHY NOJUIKH B MacliTabi
1 OICPKYIOTh JIOBKHHY JHHiT (Tabn. 7.1).
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Tabnuys 7.1.
ObviicneHns 0082ICUHU 38UBUCTNOT JIHIT 30 00NOMO2010 Kypeimempa

Biyotixn Pisumg | Cepeane
sgayeHns | Ilina | Howxupa
Pi3HUIN | MOIiNKM | MiHiH, M

Jlinist [louar- | Kinne- | BUUTIKIB,

KOBHH, M | BHIT, M M BiUTIKIB
11,3 21,9 10,6
p. bemiuka| 23.8 34,2 10,4 10,5 100 1050

ToudicTy BH3BaYCHHS JOBXHHH JjiHll KypBiMeTpoM 0,005 M Mac-
mrtady miany. Toxi jossxkiHa p. bemiukn 1050+5 M.

7.2. O6uncacnnsn reorpadpitHnx KOOPIHHAT TOUKH

B rcorpadivniii ciicreMi KOOpjIHHAT 32 NOYaTOK BiJULIKY MPHIHATO
IIONHHY eKBATOPA 3eMHOTO eiinmcoi/jia i [piHBIiUCLKOro MepHiana.
[eorpadiuni koopHat ToukH 153,8 (6512), a came, it mupory L,
3HAXO0/IATh, BHKOPHCTOBYIOUII MIHYTHY PAaMKY, Ha SIKiif KpIM MiHYTUHX
NOWIOK Haneceni ToukaMu 10-cekyH/IHI HOXUIKH (fuB. puc. 7.3).
Yepes Touky 153,8 (6512) npoBojiaTh JiHilo B, sxa napaieiblia
HIDKHIH croponi paMKIl KapTH, i JilicHnii Mepnian L, axuii mapaJjcib-
oIl BepTHKAILRIE cropoHi paMKu KapTH (JiaB. pHc. 7.3). Bin zamanol
Touky 133,8 (6512) ua miBjens i 3axijy mpoBodThL KpatHi 10 cexyijam
napaiens B, ra Mmepujgian L,. 3 roukn 153,8 (6512) onyckarorh nepneH-
JUIKYIISpH 1 BHMIpIOIOTD BiJIpi3kH AB Ta AL.
Iupora rouxu 153,8 (6512)
B=B,+AB-10"/a, (7.3)
A¢ B, - mHpoTa MiBIEHHOT MapaJiell, SKa npoBejicHa Uepes 10-cekyuj-
HHil 1HTepBalL, IpajycH, MIHYTH 1 JIECITKH CEKYH]L;
AB - 0BXHHA NEPIEH/UKYISApa —— NPUPICT IIHPOTH Biji MpoBe/e-
HOl Ha MiBJcHb BiJl TOUKH MapaJIeili, MM;
a - oBkiHa 10-ceKyH/IHOT NOUIKN INHPOTH, MM.
Josrora rouku 153,8 (6512)
L=L,+AL-10"/b, (7.4)
Je L, -~ joBrora 3axijiHoro Mepijiiama, npoBejicHoro yepes 10-cexyH;t-
HHIl INTEpBAJI, IPAYCH, MIHYTH 1 IECSITKH CEKYHJL;
AL — jloBXKHHa NePHEHANKYIISpa — NPHPICT Biji IPOBEJCHOr0 Ha 3a-
Xijt BiJl TOUKH MepHjliana, MM;
b -~ 10-cexyHiiia MoJijIKa JOBI'OTH, MM.
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Pucynox 7.3, Busiadenna eeo2padiiuniix Koopounam mou

Josxuny nepretkyapis AB, AL ta 10-cek VHIHAX MOTOK HIH-
POTH i IOBrOTH BUMIPIOIOTh 32 JIOMOMOI'OIO IIPKYJIA-BHMIPIIHKA | Mac-
ITabHOT JHNIKI 3 TOYHICTIO 20 +1 MM B MaciuTadi mirany.

Il ykani reorpadivni koopuHatd Touku 153,8 (6512):

wupoTa B = 54°40'40 + 30 - 10"/ 31 = 54°40°50";

mosrora L = 18°0510” + 6 - 10"/ § = 18°05'18".

7.3. O0unC/ACHIA NPAMOKYTHHX KOOPAHIIAT TOUKH

Jist 064 c/Iennd MpIMOKYTHHX KOOP/MHAT TodKIl 153,8 (6512) 3na-
XOJIATh KBAAPAT, OKPECHeNHHl JIHIAMI KOOPAHNATIOl KiTOMETpoBoi
CITKH, B IKOMY po3TamioBata Touk4 (puc 7.4).

3 rouxn 153,8 (6512) omyckatorh meprneniukyaspia AX ta AY wa
JHIT KOOP/AHHATHOI KITOMETPOBOI CITKH i 3a JONOMOIOIO HPKYJIf-
BHMIpHUKA 1 MacinTabHol JiHilik 064HCMOIOTh IX TOBKHUHY Ha Micllc-
BOCTI.

[TpAMOKYTHI KOOPAHATH TOYKH:
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Puc. 7.4, Buznaucenns RpIMOKYRIHUX KOOPOUHANL IROYKH

Y=k +AY, (7.3)
Y=k + A}, (7.6)
jic Y&, Yro- - koopjlnaTh RIBJCHIO-30SIOTO KYTa KBajpata KLIoMc-
TPOBOI CITKH, B AKOMY PO3MIlICHA TOYKA, M;
AN, AY - jloBana nepren/iMKyIapis, M.
HIykani npsaMoky1ni koopnnary roukn 133,8 (6512):
aocryica X' = 6 065000 + 665 =6 065665 m;
opjinata Y =4 312000+ 142 =4312 142 .
Lic o3nauae, no Todyka 153,8 (6512) snaxoanrnes B yerBepriii 3011
Ita DiBHIY BLL cKBaTOpa Ha 6 065 565 M, BLytaeHa Ha 3axij| Bijt 0CLOBO-
ro vMepmytiana na 312 142 500 000 = 187 858 M.

I

7.4. Hanccenusn na gapry nynkry
34 BiZOMHUME KOOPMIaTamu

3ajta4i po3B’I3y10Th, BHKOPHCTOBYIOUH reorpadiuny i IpaMOKyTHY
CHCTeMU KOOP/UTHAT, SKI ICHVIOTH HA TORNOIpai4HuN Kaprax. Buxijui
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JIaHi I HAHECeHHS MVHKTY Ha Kapry —- reorpadiui (B, L) i mpamo-
kyTHi (X, ¥) koopmiHatu.

1. Hanpuxaajt, noTpiGHo HaHeCTH Ha KapTy NVHKT 3 reorpadidHi-
MII KoopauHarami B = 54°41'27" ta L = 18°06"04".

CrnoYatky 3HaxojATh NpHOJIU3HE MICIEpO3TalYBAHHS OYHKTY Ha
kapti. [l boro 3HAUCHHS reorpadiyHHX KOOp,IHHAT OKPYIIIOIOTh 10
OUTHK AccsTkiB cekyHst (B = 54°41"20 ta L = 18°06’00). Kopucrytouucs
MIHYTHOIO CITKOIO 1 l(0-ceKyHAHHMH IHTEpBaIAMH H4 PaMlli TOIO-

rpa(iyHoi KapTH, Ha KapTy HaHOCATh OpHOJIN3HE MiCHEPO3TALIYBAHHS |

OYHKTY 3 ToyHicTio jo [0, 3'eHyI0Th NPSMHMI JIHISMH OJHOHMEHHI
3HaYeHHS OKPYIIeHnX 10-ceKYHIHUX iHTepBaliB.

Biictanb mo MepHiiany Bi/l IYHKTY 3 BIIOMUMH reorpadiyHAMH KO-
opAuHAaTaMi 10 O/IDKHLOI MIBJEHHOI mapaieili, NpoKpecicHol Yepes
10-cexyH-gHuH i1 repBal,

AB=a-(B-B)/10", a7
Je B - mupota 3aJJaHOro NyHKTY, Fpajycl, MiHVTH, CEKYH/LIL;
B, — mmnpota miBJIeHROT Mapasieldi, MpoBe/ieHol Yepe3 inTepsai 107,
Ipagycu, MIHYTH, JECITKH CeKYHJ;
a -— JTOBKHHA BLAPI3KA Ha KapTi, Mo BiiNoBigac iHTepBaxy 10" mo
mupOTi, MM; a = 31 MM;
=31 (54°4l’27” 54°4l'20”)/ 10" = 21,7 Mm.
Bmcram, fo napajeii BT MYHKTY 3 BIAOMHMH KOOP/UIHATAMIL J1O
HallbmpKYIoro 3axiIHOIo MepHjiana, MM
AL=b(L-L)/10", (7.8)
Ae L — J0BroTa 3aJaHoro MyHKTY, Tpajiycl, MIHYTII, CeKYIJ;
L, — joBrora 3axifHoro MepHmiaHa, sKHii mpoBejieno Hepes iHTep-
say 10", rpagycu, MiHYTH, AECSITKH CEK VI,
b — noBxHIa BiIpi3Ka Ha KapTi, o BimoBifae inTepaxy 10" no
JIOBroTi, MM; b = 18 MM
AL = 18(18°06'04" - 18°06'00") / 10" = 7,2 MM.
3a fonoMororo HMUPKY/IA-BHMIPHHKA i MACLI I‘dGHO] TiHIIKH BT 1A-
pOTH TMiBJEHHOI NapaJesi, NpoBeaeHol depes iHTeppay 10", Bimkiraga-
I0Th B Macmtabi KapTH BiIpi3oK AB, a Bij JOBrotHy 3axifHoro Mme-
pHIiaHy, npoBe/ieHoro yepes inTepsai 10", — Bigpisok AL. B Touni ne-
PETHHY IIHX BiJIPi3KiB Ha KAapTi ONEPKYIOTb MiCLEPO3TANIYBAIHS IyKa-
HOTO MYHKTY 3 BIIOMHMH reorpadiyHHMH KOOPIHHATAMH.
2. Hanpukiraji, NoTpiORO HAHECTH Ha KapTy MYHKT 3 MPIMOKYTHH-
MM KoopauHataMi X = 6 065585 M, Ta Y = 4 311 890 m.
3a uituMN 3Ha4YeHHAMH (KM) OPSMOKYTHHX Koopamuat (X = 6065
ta Y = 4311) ycraHoBmoloTh KBaJpaT KUTOMETPOBOI CITKIL, B IKOMY
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posMilennil imykanuii myHkr (6511). O6YHCIIOIOTH PISHHIIO MiX BiZO-
MIMH IPIMOKYTHHMH KoopHHaTaMi (X, Y) i HaHOMDKYHMH 3HAYCH-
HSMH KOOpIHHAT TiB/ICHHO-3aXITHOT'0 KyTa KBajJpaTa (651 1) KOOpIH-
HaTHOi KimoMerposoi citku (X, Y,), B AKOMY pO3MillleHHi UIyKaHHii

MYHKT:
AX =X - ",,, (7.9)
AY=Y-Y,, (7.10)
Je AX, AY — pisHumi MiX Koop/JHHATaMH BiINMOBiXHO Mo oci abemue i
oCi OP/IHHAT, M: '

AX = 6065 585 - 6 065 000 = 585 m;

AY = 4311890 -4 311 000 = 890 M.
3a JJonoMorol MUPKYJIA-BHMIpHHKA i MacuITabHOl JIiHIHKH B KBaJl-
pati (6511) na itoro miBjicHHiil i miBHIYHII cTopoHaX B 3axiHOI ab-
CIHCI BIKJIA/IAl0Th Bipi3soK AY, a Ha 3aXiiHiil i cXifHiil cTOpoHax BiJ
nmiBJieHHoi i MiBHiYHOI OpAHHAT — BiJ(pidok AX. Yepes omepxani TOUKH
ApOBO/IATH MpAMi JiHil. B meperuni miniii ofiepxyloTh Miclle po3Tallly-
BaliHA HIYK4HOI'O MYHKTY 3 BITOMUMH NPIMOKYTHHMH KOOP/HHATAMH.

7.5. OGunciacnna qupexuiiuoro kyra i pyM6a
3a1aH0re HanpAMy

Hanpsim Ha MicieBocti a6o xapti 064HC/I0IOTh BIAHOCHO OYATKO-
BOrO HanmpsMy, 3a skHii npuiiMarorTh crmpaBxdiil (rcorpadiynmii)
MarHITHUII Mepuiali, ocLoBHIl Mepulian 30HH abo JiHilo, mapaein-
uy iiomy. B zamexxsocti Biji mpuiingroro No4yaTkoBoro HanpsaMy noJo-
JKCHHS JIiHIT Ha KapTi BCTaHOBJIOIOTH 33 JI0NOMOI'0I0 CAPABXKHLOr0 abo
MAarHiTHOro a3UMYTIB, pym6a i qupekIiiilioro kyra.

3aexHicTh MK JUpeKniifHuMn Kyramd 1 pyM6amu HaBeJeHAa Ha
puc. 7.5.

CrpaBxHi MartiTHi a3EMYTIL, AHPEKIiiiHl KyTH i pyMOH HampsiMiB
O0YHCIIOITh aHANITHYHO i rpadiyHo 3a JOMOMOrOI0 I€OJEe3HUHOIO

TPAHCIOPTHPA, BUKOPUCTOBYIOYH uulmpManuo HaBeJIEHY Ha KapTi.

[ToTpi6HO OOYHCAHTH AUpeKIiHHUH KyT i pym6 3 Touku 153,8
(6512) Ha joxepeno 3 mosHaukoro 144,3 (6513).

CyTh aHaMiTHYHOrO CHOCO0Y 064UCIICHH JIUpeKIifiHOro KyTa TaKa.
3a BimoMumMH koopauHaraMu royok (X1, Y1) ta (X2, Y2) o64ucmoroTs
TaHI'enc pyMba

tgr,=(Y2-YD)/(X2-XI)=AY/AX, (7.11)
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Puc. 7.5. 3anescHicmp Misic oupeKyiitnum Kymau ina pysmoami

4313400-4312142  +1258
6065080— 6065665 —585
3a 3pakaMmu npHpocTiB Koop/unar AY Ta AX Ta 3a 3HayelHAM
arctg(AY/AX) Bu3Hava0Th HAMPIMOK Ta 3HAUCHHS I/,
Jins nasesienoro mpmitay e [1aC - ;56504
JHpekniiiHuil KyT 3a1aH0l'0 HaMpaMy:
oy = 180°—r,, = 180° - 65°04' = 114°56.

[pu rpadiusomy cnocodi JupekItiiiHuil Kyl BHMIpIOIOTL OC3noce-
PETHbO Ha KapTi 34 I0TOMOToto TpancHopTHpa. [ nboro vepes To4-
Ky 153,8 (6512) npoBopsts ninito 4B, napaeilbHy KITOMCTPOBIIl CITI
(puc. 7.6). [lpuxinagaiotrs Ao ToukH 153,8 (6512) Hyus rpancmoprinpa t
CyMimaloTh iforo HysJLOBHI JiaMeTp 3 NpoBeJicHoIo JiHiclo 4 B. 3a xo-
JIOM CTPLIKI FOIHHIKA Bijl DiBUIYHOI'O HANPAMKY JIHI A B Bijy14yl0Th
JUPEKUITHUN KYT @ SIKIO HANPSM JICKHTH B TPETIii 1 4eTBEpTIii 4Bep-
TIX, TO [0 BiITIKY 3a TPaHCHOPTHPOM J0/1atoTh 180°.

Jdupeknifiauii KyT IIYKanoro HampsMKy JOpPiBHIOE ¢, = 115°,
a pym6 MuaC:65°.

=2,15.

tgr,=
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Puc. 7.6. Busnavenns oupexyitinozo Kyma apagiunum cnocobom
7.6. Oouncaeunn reorpadivioro i marsiTHoro asumyTin

HanpaMu MaruiTHoOro i cHpaBxkHbporo MepHiaHiB He 36iraroThes Ha
BEJIMUITHY KYTa, 10 HOT0 HA3HBAIOTL CXMICHHAM MarHITHOI CTPUIKH,
A=Am+ 4, (7.12)
Jic A --- cnpaxauiii asiMyT Bif 0° no 360°;
AM — MaruITHHH asuMyT Bijt 0°g0 360°;
J -- CXHJICHHS MAarHiTHOI CTPUIKH: CXigHC CXHJICHHA «-» 1 3aXiiHe
CXHICHHS «+».

Motpibro 00YHCANTH cpaBXKHIll | MATHITHHIT a3uMyTH To4kH 153,8
(6512) na Touxy 3 nosnaykoro 44,3 (6513).

[Tpu rpagidHoMy cnocobi o64Hc/ieHHS reorpadiyHoro MepHaiaHa
6c3nocepe/THLO BUMIPIOIOTh KYT Ha KapTi 3a JIOHOMOI0I0 ['€0/1E3HYHOIO
TPaHCNOPTHP4. 3 LIi€F0 METOIO 3'€/(MYIOTh JIBi TOUKH HAMPAMY IPAMOIO
Jiniero (puc. 7.7).
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Puc. 7.7. Busnauenns ceozpagivinozo azumyma zpaghiunum cnocobom

[ToriM 4epe3 ojiHy i3 TOHOK HANPAMY MPOBOJATD JIHII0 MCpHiana
CJ], mo npoiifie mapaeibHo 3axiHiil cropoui pamkn kapru. [Tpukia-
Jal0Th HYJIb TpaHCHopTHpa jlo ToukHd 153,8 (6512) i cyMmimaloTh iioro
HYJILOBHH MiaMeTp i3 JiHielo C/J. 3a X00M CTPIJIKM FOTHHHIKA BifiJiqYy-
IOTh Bi/| MIBHIYHOTO HAMPSAMY CIHPABXKIIl a3UMYT A,

Teorpadivnnii asuMyT 3a/1aHOr0 HampsaMy JiopiBaioe 4, = 112°30)".

Hpu rpadoanamitdynoMy crmocodi obumcienus reorpadiyuoro
asuMyTa crmovaTky rpadivHo BHMIpIOoTh JUpEeKIiHHUIl KYT 3ajanoro
HanpaMy Ha kapti. [ToriM reorpadiynuii asuMyT o64ncmoloTh 3a dop-
MYJIOI0, KA BPaXOBY€ 30JMKEeHHS Mepy/[ianiB:

— IIpH cXiHOMY 36mmkenHi 4 = a + 7, , (7.13)

- TIPH 3aXiJfHOMY 30JIIKEHHI A = a~ y,, - (7.14)
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I€ V. Y, — KyTH 36JIXKCHHA MEPH/UiaHIB, 3Ha4eHHSA SKHX BH3HAYAIOTH 3
JonoMixkHoro rpagika Ha Kapri.

[eorpadivnnii asumMyT 3agaHoro HanpaMy

A, = 115°-2°22' = 112°38.. ‘

Marritunil asHMyT 3ajjaHoro HampsMy OOGHHCIIOIOTH 3a (opMy-
71010, SIKa BpPaXOBY€ CXIUIEHHS MarHiTHOL CTPUTKH:

—TpH cXiHOMY CXHJIeHHI Av =4 - 8, , (7.15)

— IpH 3aXiTHOMY cXHAeHHI AM = A + §,, (7.16)
J€ &, &, -- CXHICHHS Mar#iTHO] CTPUIKH, 3HAYCHHA SKOT0 BH3HAYAIOTDH
13 JonOMDKHOTO Tpadika I/l NiBJICHHOIO PpaMKOIO KapTH.

MarniTiui a3sHMyT 33aHOT0 HaNPSIMKY

Amp =A,,-6,= 112°38' - 6°12' = 106°26'.

7.7. Po3p’asyBanHa 3aja4 3a JOIIOMOro ropuzontraie

7.7.1. O6uucacunsa No3HAYKN TOYKH

[Torpi6no o6uncIHTH MO3UA4KY TOYKI Ha KapTi 3 Bi/IOMHMI KoOp-
JuHaTaMH. Toyka Moxe po3MILIYB4THCH Ha FOPH3OHTANi, MiX ropH-
30HTAISAMH 3 Pi3HHMH 400 O/HAKOBIMII IO3HAYKAMH, B CCPC/IHi 3aMK-
Hyrol ropusonrali (pic. 7.8). :

150.5

B

—
5 &

Y 150,0

n -2~

m
6)

Puc. 7.8 Buznauenns nosmauox movox:
a) posmawysanua movox A, B ma C,
6) eusHauenna nepesuiyerna moyxky B nad 2opusonmanio.

Sxmo todka A posMilieHa Ha FOpH3OHTai, Mo3Na4yka TodkH H,
JIOpIBHIOE NO3Haymi ropu3onTa, Tooro H, = 150,00 u.
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Skino Touka B (puc. 7.8, 6) posmilicHa Mijk TOpH3OHTAIAMH, TO il
NO3HAYKa, M, )

H,=H, +Ah, | (1.17)
Je Al - - mepeBHIeHHS TOYKH Ha/l FOPH3OHTAILIO, M,
Ah=(H,-H) -n/m, (7.18)

ae H,, H, - mo3Hadykn CyMDKHIX I'OpH3OHTaeH, 0OUIHCICH] Ha KapTi 3a
MTNCAHIMH FOPU3OHTAIIMH B 3AJICAKHOCTI BII BHCOTIH [Te-
pepi3y peiibedy MicieBocti | HANPSAMKiIB OEprIITPHXIB, M;
i — BIJICTaHb BiJl TOYKI /IO OPH3OHTAJL 3 MEHINOIO MO3Hay-
KOIO, MM;
m - BLICTaHDb MK CYMDKHHMH FOPH3OHTANSMH, MM.
[lepesnuienns roaxu B:
=(152,5--150,0) - 15:20 = 1,88 m;
a il nosnauxka H, = 150,00 + 1,88 = 151,88 um.
[To3nadka toukn C (puc. 7.8, a), 10 po3MiiHcHa B cepeiHi 3aMKIY-
Toi ropionTain H, a60 MiX IOPH3OHTAIIMHE 3 OJHAKOBHMI MO3HAYKA-
MH, M
H.=H, +05 h,, (7.19)
A¢ /- BHCOTA MEPEPI3Y MikK FOPHU3OHTATIAMH, M, IKA JIO/IAETHCS, AKIO
TOYKA POo3MillleHa Ha BepuHi ropba, i BiHIMAEThCH, AKIINO
TO4Ka Po3MilleHa Ha JHi KOTJIOBHHH.
[To3Hayka myKaHOT TOYKH
H-=15500+0.5-2,5=156,25 m.

7.7.2. OGuHCcaeHIIA KPYVTHIIH CXHUAY

KpyrssHa cxuimy xapaKTepusyeThes JBOMA MOKa3HHKAMU - YKJIO-
HOM i Ta KyTOM HaxMIy V, SKi OOUHCIIOIOTH 34 JIOMOMOLI'00 (opMYyJi
i=tgv=h/d, (7.20)
Je d - 3aKIajJaHHs, TO6TO BiICTaHb MK CYMDKHHMH TOPU3OHTAISIMH
B [UIaHi, M.

Haiibinbma kpyTH3na cxuwiy i, =,/ d,..; (7.21)

HaiiMenura kpyTHsaa cxiuty i,,;, = h,‘/ D » (7.22)
J€ ., A0 — BIIMOBIKHO, HaliMenime 1 HaIOUILLIE 3AKIAJAHNT MK

CYMUKHHMH TOPH3OHTAJIIMH NMpPH OJHAKOBiil BHCOTI me-
pepisy A,

Kpyrusay cxuIy MoxHa oG4HCIHTH TakoX rpadiduo 3a jonomo-
rolo rpagika 3akTagaHug, SKui posmimenuil 3a paMkolo Tomo-
rpadidHoi Kaptu (puc. 7.9,a).

86

[MoTpiGHO OGUMCITHTH KPYTH3HY CXHTY, HAHOINBLINHI | HaiiMen mmii
yKjiouH (pic. 7.9, 6).

d,
MM

lo 20 30 4o 50 6o 8o 100

Puc. 7.9. Obyucnenna Kpyvmusnu cxuny:
a) 2paix saxaadannn; 6) susHAvenHA GiOCmManeil Mine 20pU30HMAanImu

Linpxy:;1eM-BIMIPHHKOM BHMIpIOIOTH BIJICTaHL MK CYMDKHHMH To-
pusoHTasiAMI Ha KapTi (pic. 7.9,6). BimosytHy BificTaHb 3a JIONOMO-
rol0 IUPKYJIA-BHMIPHHKA NCPEMilllyloTh Y3JIOBXK OCHOBH rpadika 3a-
Kiagands (pec. 7.9,a) /IOTH, JIOKH BEpXHSA TOYKa HE JIOCATHE KPHBOL.
Mo urkasti 3aKIaJaHHs BiUIMYIOTh KPYTH3HY CXILLY, SKa B NPHKIali
Jlopieiioe v = 2°4,

[Tpu rpadoanaziTHyHOMY cnocobi BU3HAYEHHS KPYTH3 MM CXHITY 34
JIONIOMOT0I0 ILHPKYJIA- -BHMIPHHKa i MacluTabHOI JIiHiiiKHM BHMIpIOIOTEH
naii6invme d,,, i naiiMenme d,, 3axiajagHd B MeTpax 1 BH3HAYAIOTD
KPYTH3HY cwmy

11c1116uu,1uv = g =h/d,,=

2,57150=10,05;
HaliMeHy ~— i, = A, / e = 5/

2 )— 0,01,

7.7.3. NoGynosa npodiso 3axanore nanpamy

Hpodiab - JIC 3MCHIICHC 300paXXcHHS BEPTHKAIBHOTO PO3pi3y
MicHieBoCTi 3a 3aJlanuM HanpsMoM. [l naliBHpasHillioro 306paxenHs
peibedy i 3abe3ncyeHHs KOMNAKTHOCTI PHCYHKA BiH 6ymyerhes y IBOX
Macirafax -ropH3oHTaJIbLHOMY, SKuil JTopiBHIoe MacmTaby KapTH, i
BepTHKATbHOMY -1:100 abo 1:200.

Morpi6Ho mobymysatu nmpodiib 3a HampsMKOM ToukamH 153,8
(6512) 1a 144,3 (6513). [1o6ynoBY BUKOHYIOTH B Takii MoC/IiZl0BHOCTI.
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F'enuytorh Ha Tonorpadiudiii kapti nyakty 153,8'(6512) ta 144,3
(6513) npaMoto JiHi€r | HYMEPYIOTh TOYKII MEPETHHY 1i 3 FOPH30HTAIS-
Mi (puc. 7.10).

35

\\\\\

Puc. 7.10. 3adamuit nanpam na monoapaghiyniit Kapmi

Ha wminmiMerpiBui 6yunytors 6okoBuHH ApodiniB 3 rpadamu «[lo-
sHaykH», «Bigctani» ta «Touku» (prc. 7.11).

H, M [\
Mrop = 1:10 000

Myep = 1:200
150 |
146 | \

142

N

=

N\

__.__________f\

NS NS S ow mn S o o o
fomammm| 8 8 52 95 SS 8§ %

] — — [ ] . | — —{ ] | o—
Bigcrami, M 1,001e5 | 205 |75 3 bisd 60 (105 [30{ 105[100( 105135 [110
Touxa 1 2 34567 8 910 11 12 13 14

Puc. 7.11. ITogsooexcuitl npogine 3a0ano2o nanpsamy
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3a 70MOMOTOI0 MHPKYIS-BHMIPHIIKA BIMIPIOIOTh BiICTAHL MiX TOY-
KaMH MEPETHHY TOpPH30HTAJCH 3 JliHI€lo, fKa 3'€JHy€ [ABA IYHKTH.
BuMipani Bijictasi neperocarts v rpady «Bigcrani» B ropH3oHTanbHO-
My MacmTtadi kapth 1:10 000. Y rpadi «ITo3Hauku» mpoTH BiANOBIAHKX
TOYOK 3aNHCYIOThH IX Mo3HaYKH. KpecisiTh JiHilo YMOBHOTO FOPH3OHTY,
SKY B IIPHKJTa/l NpHHMaoTh Ha 4 M HIKYe MiHIMaJIbHOL ¥ 3a/laHOMY Ha-
OpsAMi MO3HAYKH.

Bymytors peiiky BepTukaipHOro Mactrrady Ms = 1:200. Hag ycima
TOYKAMH MEpPeTHHY JiHN 33aJaHOr0 HAOpAMY 3 [OPH3OHTANIAMH, BO-
JIO/IIAMN 1 TalibBeraMn Oy/Lyloth nepneHAuKy/IIpi. Ha neprnenaukymnd-
pax BLIKTa1aloTh v BepTuKaipoMy Macmitabi (1:200) no3naukn ropH-
30HTAIEll | XapaKTepHIIX TOYOK pesbedy. 3’ €AHYIOTH oficpKaHi TOUKH
ILTABHO KPHBOIO 1 0JICPAKYIOTH NpodisL 3agaHoro Hanpsmy (puc. 7.11).

KOHTPOJbHI 3AITUTAHHS [1J1A ITEPEBIPKU 3HAHD

{. Sx jocinjuiTi TovnicTh BH3NAYCHHA JIOBXKHHI JIIHIl MiXK JIBOMA TOY-
KaMH pisHiMI cnocobamu?

Hage/1ith nopsjiox o6unciieHHs reorpadiqyHIiX KOOPAHHAT TOYKIL.
O64uciT, NPAMOKYTHI KOOPHHATH TOYKH.

Hamccith Ha KapTy NyHKT 32 BULOMHMH KOOPAHHATAaMH.

fogcHity, Ak obuHCIMTH IMPEKIITHUA KyT 0 pyM6 3ajlanoro Ha-
npsamy.

OO6uICIITH copaBXkHiil Ta MArHITHHI a3HMYT 3a/(alilOr0 HAaOpsIMY.
[ToScHiTh, 1K OOYHCAHTH NO3HAYKY TOYKH.

Oxapakrepusyiite METOJMKY BH3HAYENHS KPYTH3HN CXHJTY.
Mo6ynyiiTe npod ik 3agalOr0 HANPIMY Ha KapTi.

D W e
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8. BUMIPIOBAHHSA OOBXKHUHU JITHIN
HA MICHEBOCTI

8.1. Merpoaoriudi ocHOBR reoe3nyHux BUMIPIOBAHL

MeTtposorig - Hayka Ipo BIUMIPIOB4HHS, Npo MeTo i I 3acobu 3a-
Oe3meueHHd iX €/HOCT] Ta COCOOH JOCArHEHHS HEOOXITHOT TOUHOCTI.

B Merpoutorii po3riasaaoTh: oJJHHHLI (i3HYHEX BETHYHH Ta IX CHC-
TeMU; 3araILHY TEOpilo BHMIpPIOBaHb; METO/H 1 3acobi BHMIpIoBaHb;
cnocodu BU3HAYCHHS TOHYHOCTI BUMIPIOBAHL; cOCOOU BH3HAYEHHS 34-
Oe3nedcHHS BHMIPIOBaHb If OJIHOMAHITHOCTI 3ac00iB BHMIPIOBAHL; CTa-
JIOHN il 3pa3KoBi 3acoOn BHMIPIOBAHL; METo/ [ Mepefadi po3MIpiB Biil
eTa10H1B ab0 3pa3sKoBHX BUMIpIOBaHb poOounM 3acodam.

Di3uyHa BEIHMYUHA -~ BIACTHBICTE, 1O COUILHA B SKICHOMY BLJIHO-
IeHni 6aratboM. GI3MYHEM 00’eKTaM (ABHInaM H [pollccaM), aje 34
CBOIM KUILKICHHM 3MICTOM IHAHBIAY&JILHA JUIS KOKHOTO 3 HHX,
OCKUIbKH JIaHa BJACTHBICTb MOKe OYTH jLig Ojiioro o0’ckra B TCBIC
qHCI10 pas3iB GLIbING Ui MEHINA, HiXK /18 HIIOTO.

I'eopesirani BUMipIOBaHHA - - 1l¢ TPOIEC 3HAXO/PKCHHA BHKOIUBI{CM
abo peecTpyBWILHHM OOJaHAHHAM 3HadeHusd Qi3N4HOl BCHYMIN
00’exTa 3a JLOIOMOI'0I0 TEXHIUHUX 3ac0o0iB 3 ypasyBaUHAM BIUIHBY Ha-
BKOJIHIIHLOTO CEPE/IOBHIIA.

[Tpu Bupitmenui Tomorpado-rcoje3MInHx 3aiay, N[0 NoB’a3aii 13
3HAXO/UKEHHSIM pO3MIpiB ACAKHX 00’ €KTIB (€IEMEHTIB) | BU3HAYENIIAM iX
IOJIOXKEHHS B IPOCTOPI, BHKOPHCTOBYIOTH MEPCBKIO JIBI (PI3H4HI Be-
JINYIHU: JIOBXKAAY H KYT.

B 3amexknocti Bij{ BHMIPIOBAHOI (PI3HYHOL BCINYHITH PO3PI3NAIOTL
BILTH Tonorpado-reoe34HIIX BUMipIoBaHL: JiHifiHi, KyToBi H BHCOTHI.

JloB:AuHAa — BJIACTHBICTL Bifpi3ka MpAMoI, .famMaliol abo KpHBol
migii. Tlpr nboMy 3a JIOBKHHY JIaMaHOl NMPHHMAIOTL CYMY JIOBXHII
Bi/IPI3KiB OKpEeMUX il JIAHIIOTIB, a 34 JIOBXHHY KPHBOI - - MEXY, JI0 IKOI
HaOJIDKAEThCA BOHCAHA B [I0 KPHBY JIaMalla JiHisl IPH HCOOMCKEHOMY
3GUIBIICHH] YHCIA 11 JIAHIIOTIB, KOJII JIOBXHHA HAlIOLILIUOIO JIAHIIOT]
HaGmKaeThed Jio wyis. [i loBxkitHoIo TipH ronorpado-reoe3nnnux
BHMIPIOBaHHAX PO3YMIIOTh TOPH3OHTAIbLHY a00 NMOXMILY AOBXKHILY OpPs-
MoI, 4 TAKOK BHCOTY ab0 mepeBHINEHHS OJIHicl TOUKI HaJl IHILOIO.

KyT -~ 11¢ BJIACTUBICTE, IO XapaKTCPH3YC MOBOPOT BijL MOY4ATKOBO-
ro 0 KiHIEBOTO MOJIOKCUHS PYXOMOI'O MpoMeHs, SIKHil BHXOAHTH 3
TOYKH, IO 3BEThCS BEPIIHHOIO.
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Po3mipoM (piznyHO] BEIUYHHH HA3UBAIOTH KUILKICHIIH BMiCT B JaHO-
MY 00’¢KTi BIacTHBOCTI, HIO BITIOBi/la€ MOHATTIO (i3HUHOI BETHYUHHY.

3aco0oM U OTPIMAHHS KUILKICHOIO BMICTY BJIACTHBOCTI B AaHiil
(izugHiii BeInuuHi € (i3HIHA BETHYHHA TOrO XK BAIY, B SKill KinbKiCHHIT
BMICT BJIACTHBOCTI MPHHHATO 3a ojinHUI0. OAnHNug BUMIpIOBaHHA —
(isuvHa BeMuiHA, PO3Mipy SKOI MPUCBOEHE YHCIOBE 3HAYEHHS, IO
PIBHC OJIMHHUI.

34 OCHOBHY OJMHILO JIOBXKIHU OpaiiHaTo MeTp (M). 3 kiHug 18 cro-
piyus 3a MeTp OyJo npHitHATO BiJ(CTaHb, {0 JOpiBHIOBAJIA OJHIH Jlecd-
THMUIbHOHHII uBepTi [Tapusbkoro Meputiana. 3 [ielo MeTOK0 6yJI0 BH-
FOTOBICHO €TWIOHHUN MeTp, 1[0 OYB MIKHAPOJHHUM MPOTOTHIOM MET-
pa, IKHi NpeACcTaBIAB IJIATHHOBY JIHINKY, JIOBKHHA SKOi Oyma oJiHH
metp. B 1960 poni 6yio npuitasro, mo Mmerp piBuuii 1650763,73 io-
B)KIHI XBHJli BHIPOMIHIOBAHHS aToOMaMU KpHOTOHa-86 B BakyyMi, 110
BIJUMOBIA€ MEPEXOY MK PIBHAMU 2p,, i Sds. JloBXHNY JIilil HA Miclie-
BoCTl BUMIpAIOT: B Mcrpax (M) il kiutomerpax (KM), a Ha KpecieH-
HAX — B caHTUMeErpax (cM) ii MuniMerpax (MM).

33 OCHOBHY OJHHILIO IVIOCKOrO KYTa NPUITHATO PajliaH -— KYT MK
JIBOMA pajllycaMi Kojia, 1o ONMHPAaETLCS Ha JIYT'Y, IOBXHHA SIKOI piBHA
pajiycy. B rpajycuiii kyTosiii Mipi 3a oann pajuyc npuiiasro 1/360 jo-
BXKHHH Kos1a, Tobro 1/90 npaMoro kyra. OfnH rpajyc JUIHTbCS Ha 60
MIHYT, 4 O){Ha MiHYTa Ha 60 cexyH/L.

CHiBBi;/1HOIEHAS MiX pa/lialiHol0 T4 I'PA[yCHOIO CHCTEMOIO!
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BuMipioBansa BHKOHYIOThH NpPH HASBHOCTI BiNOBIHAX YMOB:
00’eKkTa BHMIPIOBaHb -— (i3sHYHOl BEIHYHIH, 3Ha4elHS 9KOI BH3HAYa-
10Th; CY0’€KTa BUMIPIOBALL -— CIIOCTEpiravya, To6To 0cobil, 1[0 BHKOHYE
BUMIPIOBaHA; TEXHIUWIINX 3ac0o0iB, IKHMH BHKOHYIOTh BHUMIipIOBAIIHS,
METO/1iB BUMIPIOBAHHS — CYKYIHOCTI fipaBHJL 1 NPUIfOMiB BUKOPUCTAH-
Hd 3ac06iB BHMIpIOBAaHb JUI OTPUMaHIg 3HAUCHHS (pi3HTHOI BEIHYHHH,
[0 BHMIPIOETLCS; 30BHINILOTO CEPEJOBHINA —~- CEPEIOBHINA, B IKOMY
BHKOIIVIOTh BUMIPIOBAHHS.
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TexHiuHi 3aco0n BHMipIOBaHb: Mipa, BHMIPIOBAJILHIIN TNpPHIALL,
BIIMipIOBAJILHHH NIEPETBOPIOBAY, BHMIPIOBaJILHA VCTAHOBKA i BAMIPIO-
BajbHa cHcrema. Lli 3acobH BHMIpIoBaHL MaroTh HOPMATHBHI METPO-
JOT14HI XapakTepHCTHKN. Mipa (rinilika, crpidka, pyJeTKa Ta iH.) npii-
3Ha4YeHa 9 BlATBOpeHHS (i3HYHOI BCIHYHHH 3ajlaHOTO PO3MIpY.
BumiproBaibHi Ipiulajgu (TepmoMeTp, 6apoMeTp, ILTaHIMETP, OYCO:Ib,
T€0/[0lT, TAXCOMETP, HIBEILIP T4 iH.) MPH3HAYEHI /119 BIITTBOPEHHS CHT-
Hally BHMipioBaHol iHpopMaiii B (opMi, 9Ky MoXe Oe3mocepeiHbo
CIIPRHAMATH BHKOHaBelh. BHMiploBaJILHHI NepeTBoproBad (CBITIOBINL-
AajteMip, J1a3epHi BiULaJIEMIPH) Bi/tTBOPIOE CIITTIa1 BAMIpIoBaHoOl iH(pop-
Mal(il B GopMi, 3pyuHili jL14 Nepe/laBaHls, MO/IajbIIOTO MEPETBOPCHIIA,
o6pobku 1a 30epiraHHs, ajie gKa He MUIAETbCI OC3MOCEPE/IHHOMY
cHpHiMalHIO BHKOHaBIEeM. BuMiproBajlbHa YCTaHOBKA (CTepeoKoMIIa-
paTop Ta IH.) CKIAJA€ThCS i3 CYKYNHOCTI QYHKI[IOHAILHO 00’ € IHAHNX
3ac001B BOMIpPIOBaHb 1 JOMOMKHHX MPHCTPOIB, 3 ¢/(HAHIIX MDK c00010
KaHaTaMH 3B’43KY, IPU3HAYCHAX JUIS BUITBOPCHIIS CIITHAJIB BUMIpIOBa-
Hol indopmalil B popMi, 3pyuHiil jUIs aBTOMaTHIHOI 0OpOOKI, Nnepe;ta-
BaHHA | BUKOPHCTAHUS B aBTOMATHYHHX CHCTCMaX KCPYBAHHS.

3aiIeKHO BiJl cOCOOY OJIEpXKAliHg HIVKAHOT BeUTHIIN i 3aco0iB, 1[0
BIIKOPHCTOBYIOThLCS, BIUMIPIOBAHHS NOJIsitoThcs Ma Oc3mocepe/iii Ta
NOCEPEIHI.

8.2. Tunn npuiagin i BEMIPIOBAIIA JOBKMIK Ji0iii

Jasiec)kHO BIX mOTPIOIOT TOUIOCTT BHMIPIOBAHL JIOBKHI JIHIH Ha
MICILEBOCT] BUKOPHCTOBYIOTL PI3HI THITH MCXaHIMHHX 1 Pi311KO-0MrHy-
HHX MipHHX mpiuiagis (radi. 8.1).

MexagiyHi MIpHI OpPHJIQ/ I NPH3HAYEHI JUIS OC3MOCCPC/IHLOTO
BHMipIOBaHHS JIOBXMHHM JiHiii. [Tpn BUMiploBaHni JIOBXKHHM SIIHIH BHKO-
pucrosyiors wrpHxost crpiukn JI13-20, J3-24, J13-50 jposxkumnolto,
BigmoBigHo, 20, 24 1 50 M 3 1iHoto mojiuiku 0,1 M, IIKAJIOBI CTPIHKI
JI3HI-20, JI3111-24 ra JI3LL-50 josxuuoro, Bijinosijuo, 20, 241 50 M i
PYIETKY JAOBXKUHOIO Bijl 2 o 100 M.

[Hrpuxosa crpiuka JI3 Bukonana i3 crajicBoi mrabi 3aBIIPUIKH
1015 1 3asToBuiky 0,4-0,5 MM 3 pydKaMH Ha Kinngx. [To kpasx crpiukn
3poGileHO MPOPI3H, MPOTH HCHTPIB TKUX HAHEeCCHO IMTPHXH. Bigcrann
MIX IITPHXaMH BIANOBI/la€ HOMiHaJILHIN Z0BXUHI crpituxi. OnpdpoBka
BHKOHaHa 3 060X 6okiB crpiuku: Bijt () ;o 20 M 3 ojioro 6oky Ta Bij 20
a0 0 — 3 ipyroro. MetpH Ha crpiuili NO3HAYEHO METAICBHME NIIACTHI-
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Tabnuys 8.1.
Memponoaiuni xapakmepucmuky ma RPUHAYEeHHA NPUIAois
OJ1 BUMIDIOBAHHST OOBHCUHU NI Hill

. TouHictb )
Tun npunajs . [Ipn3HaueHHS
BHMIPIOBAHb
Mexanigmi:
KETH 1:1000000 KommapyBanus MipHMX
. npLUIaIiB

IHBApHi JpOTH 1:1000000-1:500000 |BricokoTouHe nepeHeCceHHs
Ha HaTypy MPOEKTHHX MiHii,
KOMNapyBaHHS MIpHHX
MpUIAJiB, BUMIPIOBAHESA
OazuciB ¥ TPHAHTY L |
MoImroHoOMeIpii

MIPHI CTPIYKH, 1:700- 1:5000 3HIMaHHA, PO3BLYBaALHI

PYHCTKH, TPOCH poOOTH i posMivans

DisHKo-0onTHYLI: )

onTHw Biaagemip| [:300 - 1:5000 3niManns i posBilyBaibHi
poborn

pajiodisuerni 1:10000--1:1000000 |[ToOynoBa 3HiMalILHUX Feo-

slyameMipn JC3HYIHX MCPEXK Y TPHALE
IYISINT 1 oHiroloMeTpii

KaMH. [TiBMCTPOBI MOUIKI MO3HAYCHO METAJICBUMH 3AKJICTTKAMII, & Jc-
IIHMCTPOBI - KPYINIHMHE oTBOpaMH. Bijulik mo crpivui BHKonyorh 3
rounictio 0,01 M.

IHkanoBa cTpiuka Bij| NITPHXOBOT Bi/IPI3HACTLCS THM, 1110 Ha Ii o-
HATKY 1 B KIHIE € HIKaJIH 3 MUIIMETPOBIMIL MO/IIKAMH. JJOBXKHIA KOX-
noi mkasn 10 em. Jlo koM1iekTy erpiox BxojuTh 6 ado 11 mniuibok.

Pynaerku podisats i3 craiiesol urradu nipuroto 10-12 i roBuiiioro
0,15-0,3 Mm. Ha pysiernii HadeceHo MUIIMEIPOBI MO/UIKH IO Bcifl Ji0-
BXKHIT 400 TUILKIL Ha neprioMy jiciuMerpoBi. CaHTHMETPOBI MO/IUIKH
nanocsrbest mo Beiil jioBxkuui. Crajesy mrady HaMOTYIOTh Ha KUIBIE,
O YIPHMYEThCS XPCCTOBHHOIO 200 BHIIKOIO. [0 KOMILIEKTY PYIETKU
Ta CTPIMKH MOXKY'b BXOJIHTH JUTHAMOMCTPH, SKi 300e30eUyloTh 1i HaTs-
ranug 3 civioro 98,07 H.

Jis BUMiproBaHHS BifcTallcii HeOpSMHM cnocoOOM BHKOPHUCTOBY-
I0Th BILJIATeMIpIL, STKi JIO3BOJISIOTE BH/IKO OJICPXKYBATH Pe3yJIbTarH
BUMIpIOBaHb 3 MJ[BHILEHOIO TOYHICTIO | §€3 nonepeunrol MITOTOBKH
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JIHIT HA MicnieBocTi. Aje BiLJIEMIPH He MPHCTOCOBaH1 Ui BIAK.Ia/taH-
Hsl IPOEKTHOT BIICTAHI.

B ocHoBi mpuHUNNY BUMIpIOBAHHS BiJCTaHEl 3a A0MOMOTOIO OI-
THYHHAX BIIIAJEMIPIB JIEKUTH 3AJICKHICTh MiX CTOPOHAMH MapaJTaKTHY-
HOIro TPHUKYTHHMKA, B SKOMY BiIOMI Gasuc b mapagakTHdyHull Kyr [
(puc. 8.1). 3rigno 3 1ie 3aJICKHICTIO BIJICTAHD, M,

D=bcigp, 8.1
je [ --- MapadakTHYHHI KYT, KYT OpH BEpLIHHi TPHKYTHHKA, 3HAYCHHS
SKOCO MEHIIIE OIHO1'0 Tpajlyca.

JanekHo BIA eleMEHTa MNApaJaKTHYHOIO TPHKYTHHKA, 110
BHMIPIOETLCS, ONTHYHI BiialieMipR OYBaloTh 3 HOCTHIHHM KYTOM i
3MIHHHM 0a3ucoM, 3 mocTifigim 6a31CoM I 3MIHHIM KYTOM, i3 3MIHHHU-
MH KyTOM 1 6azucom.

D

Puc. 8.1. Hapanaxmumiudi mpuxymuix

HajimomHpeninmii HATKOBHH BiytaleMip 3 MOCTiliHIIM napayak-
THYHHM KYTOM 1 3MIRHAM OasficoM, sxuii Mo3BosSc BHMipIOBaTil
BiIcTaHi HenpAMHM cnocoboM. Ileil mpunaj, posmiutennii B 30posiii
Tpy61 TeofoiTa ab0 HiBeJlipa, BAKOHAHO Y BATJIS/I J{BOX PiBHOBYIajIC-
HHX BiJl lEHTPa FOPH3OHTAIbLHHX PHCOK CITKH HUTOK, MO Y1BOPIOIOTH
napajakIHYHUA KyT NpOMEHAMH Bi3yBaHHA, IO NMPOXOJSTEL 4cpe3 I
pHCKH. SIX 6a3HC BHKOPHCTOBYIOTH JIePEB’Hi peliki 3 CAHTHMETPOBHMH
MOJIIKAMH, SKI BCTAHOBIIOOTL Y BEPTHKAJILHE MOJIOKCHHS Ha Micie-
BocTi. TO4YHICTL BHMipIOBaHHA BIJCTaHEH HHTKOBHM BijlajieMipom
B CIIpHATINBHX yMosaXx | : 300. Bi/icranb, Ky BHMIPIOIOTH HHTKOBIIM
BIJIAACMIPOM, M,
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D=Kn+c, 8.2)
Jie K =100 — oediuieHT HUTKOBOTO BifJalIeMipa;
7 — PI3HHUS BLUTKIB Ha pelilli MDK KpaifHIMU IITpHXaMH
CITKH 30pOBO1 TPYOH;
¢ — cTalla BiJylajieMipa (B cydacHUX mpuiajax, ¢ = 0.).
TpHHIHN BHMIpIOBAHIS JZOBKUHH JIHIH pajiodisniHIMA Bijygaie-
MipaMH OCHOBaHMH Ha BH3HAYEHHI 4acy, 3a 4KHI eJleKTPOMarHiTHI XBH-
Ji OPOXOAATH BHMIPIOBAHHH BIIPi30K B IPAMOMY Ta 3BOPOTHOMY Ha-
npsaMax. KoMruiekt BijianeMipa BK/IOYae MpHAMaIbHO-TEpeJaBallb-
Hiii mpicrpiii, BcranoBennii B ojHill 13 KIHIEBHX TOYOK, 1 BiAOHBad
XBIUTL, pO3MillieHiH Ha JpYTiii KiHNeBiil To4il. Bijcrans, nio BUMipio-
€1hed, M,
D =1v/2, (8.3)
J€ v - IMBUJIKICTh PO3NOBCIOJDKEHHS XBUIIb, M/C;
T vdc, 33 AKHi XBIJ MpOXojdTh Bi/ICTaHlL nepejlaBad-Bidusan-
npuiimau, c.
3aJICKHO BijI MCTO/Ly BH3HAUCHHS 4acy, 3a SKHii XBHJIL OPOXOJAID
BI/ICTaHL Mepe/laBau-BiONBaY-IpuiiMay, BiiadcMipy JiJIsTh a $asosi
Ta imnyimeni. dasonii ceitjoBiyaeMip 2CM-2 3 GpikcOBAHHMH HacTO-
TAMIT MOJLYJSHLI TpH3HaYen il Juis BUMIpIOBatiig Bylcrani jio 2000 M 3 ce-
peiHbolo  KBAgpaTH4HOlo moxnbkoro 1 : 100 000. CsirnoBiyLeMip
CM-5 j103B0115¢ BUMIPIOBATH BiICTaHi 1o 300 M 3 cepe;uihoI0 KBA/paTHY-
ioto noxn6Gkoto 1 : 25 000. Ceitnosiyemipon MCA-IM Bumipioiors
Bitcrani o 500 M 3 cepe/iHLOIO KBajIpaTHdiforo noxuodxoto 1 : 10 000.
CeitnosijytazzeMip C-1M, mo Bupobnsierbed na Yipaini LLKb «Apce-
A, TpH3ayCii IS BIMIPIOBaHIIA BUICTANCH B TipHHYHX BAPOOKAX
T4 MOJNLOBHX VMOBaX. [TpHHIAD flo1o jIH [PYITYCrhes La BHMIPIOBAIIN]
asu curmay cBitia, 1o BiJIOHBACTLCA B MiCIti, fiKe KolrTpoJioethest. O6-
Jaap it iMOaMH JUIS BHMIPIOBAHHS KYTiB 3 HEBHCOKOIO TOUHICIIO: ['0-
prsonranpinx 10 MimyT i BCpTHKaNLHUX Ol rpajtyc. Jlianason Bimi-
ploBaHHS BijlCTaHCH: MpH oj(HOMY BiIONBaucei — 5-5000 M, a npu
JIEKUILKOX BijiouBauax — 5- 5000 M 3 tounictio +(5 + 5 - 106 D) mm.
CsitnosijytaieMip baeck -— 2 (2CT--10), nto supo6userses Ypain-
cbKHM 3aBojioM (Pocis), npH3nayenuii A BEMIpIoBaIHs MO BKHH JIHIH
710 10 kM. YOpaBJliHHS MpoIiecoM BHMipIOBanHS 3u6e3neyye BMONTOBA-
tia Mikpo-EOM. Pesyunrard BHMipioBatib, 3 BpaXyBaHHIM IONPaBOK
ita arMoc(epHuil THCK H TeMAcpaTypy, BH/IAIOTLes Ha Tablio Ta MOXYTh
Oy11 BBE/ICH B HakoTayBay. BijibuBad € ogpronpnsmMoBuil a6o uiectT-
npusMoBmii. [lianazon BHMiptoBalna Bijcranch 2-10 000 m 3 noxu6-
ko010 +(5 + 3 - 10°D) mm.
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HIsnjxo ii To4HO 6€3 CTOPOHHBOI JTOMOMOTH J[03BOJIAIOTEL BHMIpIO-
BATH BijIcTaHl pyuHi Ge3 Bl 1OHBaUiB JasepHi BijytaseMipu. g aBToMa-
THYHOI'O BHMIPIOBAHHS BiICTaHl BOHHU BHKOPHCTOBVIOTh JIa3epHHii
IIPOMIHD, 1110 BLIOHBAECTHCS Bl NOBEPXHI i MOBepTAETLCT HA3AT IO TIPH-
many. Ilpuiag BUNPOMIHIOE CHIHAJI B 9EPBOHOMY CIICKTPi BH/IHMOIO
Jlanazony, mo A03Bo.sge OaYUTH TOYKY, A0 SKOI BHMIPIOETHCA Bi/IC-
TaHb. Kpyrinii piBeHs /103BOJIS€ KOUHTPOIIOBATH FOPH3OHTA/ILHE NOJIO-
KEHHS IPIUIATY.

Jns BHMiploBanb BHKOPHCTOBYIOTb PYYHI JIazepHi BiyiajeMipH
xoMmanii Sokkia: Mini Meter MM 30, MM 30 R ra MM 100T;
SONIN-435, SONIN--60 PRO ta SONIN 75; DISTO, DISTO classic Ta
DISTO meno. Texuiuni xapakrepuctukn: MM 30 Ta MM 30 R - nia-
nason BuMiptoBanas (),2-30 M, 3 Bigd1Batoyoro mapkoro 20-100 M, Tou-
HiCTb BUMIipIoBalb (3 + 50 - 10°D) mm; a MM 100 - - iianazon BuMipro-
BaHug 0,2-100 M, 3 BijdbuBadem 20- 3000 M, Toymictn (20 + 3 - 10 D)
MM. TexHiuHi xapakTepucruku BijutasieMipiB cepii SONIN: Bijcrann
BuMipioBaHHa SONIN-45 10 14 s, SONIN-60 PRO g0 18 ™ ii
SONIN--75 go 22 M 3 Tounictio (10 + 0,01 D) MM, a cepii DISTO -
0,2-30 M, DISTO classic — 0,3-40 m ii DISTOmeno -— 0,3--30 am Ta
Bi/tIOBI{HO 3 BiJOHBatouoro Mapkoro 20100 M, 40-100 M, 20-100 m 3
TOYHICTIO +3 MM.

8.3. BunpolGysanus npuiagis
AJH BUMIPIOBATHA JOBIKHIM Jinii

[Tepen moyarkoM i B mepio){ MOJILOBHX POOIT yci Mpuiajiu JuIs BH-
MIpIOBAHHA JIOBXKHHH JTiHIl 000B’I3K0BO MOBHHHI IPOXOHTH MEIpo-
JIOTidHi BUMpoOyBaHus. 3MICT Ta NOPSAOK BHKOHAHHA BHOPOOYBaslh-
HHUX poOIT J1g crajeBHX CTpi4oK i pyierok taknii. [lepeBipky
30BHIIIHHOr0 BHIJISY i TEXHIYHOIO CTaHY BHKOHYIOTH ClIOCOOOM Bi3Y-
aJbHOI'O Orjsay Ta BUNPOOYBaHHS. BisyajbHHM OIVIZIOM YCTaHOBIIIO-
[0Th HAagBHICTh /IC(EKTIB, IKi MOripUIyIoTh 30BHIIUANI BUIISLL 1 YTIPY/I-
HIOIOTb KOPUCTYBaHHS MPHCTPOSIMH ISt BUVIIKY, IKIiCTh HAHECEHHS pH-
COK 1 MiMMuciB, mpsMoJiiHiiiHicTh. [1pn nposeaeuni BUOpoOyBaHHS Ne-
PEBIPAIOTh SKICTh 30HpaHHS 1 B3acMOJil OKpeMHX YacTHH. MipHi npH-
Ta/U MepioJHYHO KOMIapyioTh, ToOTO 3BIPSIOTh 3 Hamepex BiAOMOIO
Mipoio-eTajloHOM i BH3HAYAIOTh IX JAiiicHy TOBXHHY. SIKINo npHaai s
Oe3nocepelHbOTO BUMIPIOBAHHS BiJCTaHell Mae O/IHAKOBY MIHIMAJIbHY
JTOBKHHY 3 €rdIOHOM, TO TOPIBHAHHS BHKOHVIOTH HA PIBHOMY Maii/laH-
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YHKY 3 CYXHIM | MilTHHM I'PYHTOM crocoboM Oe3nocepefHbOro BHMipIo-
BaHHA Pi3HHLI 1X JoBxuHHU. [locmxoBHICTP KOMIAPYBAHHA OpHIIAZIB
JUIsL Ge3Mocepe/THbOTO BIIMIpIOBaHHS JOBXHHI JIiHill Taka. CTpiuky-
eTaJOH PO3MOTYIOTh, BHPIBHIOIOTH 1 3JIETK4 HATAIYIOThb. biia KiHUIB
CTpi9KH 3a0HBAIOTh KUTKH TakK, Mo0 Ha HHUX NMPOCKTYBaJIHCA KiHUEB1
wTpuxy crpidki. OANH KiHeNb CTPIYKH 3aKPIILTIOIOTh, a 3a JApYruii gin-
JAI0TH JIMHAMOMETP i HATATYIOTH 1i 3 cuiolo 98,07 H (10 krc). Ha kit-
K4X OJIBIICM MTOMIY4I0Th MOJIOXKCHHS IITPHXIB, MO 03HAYA0OTh HOYATOK
Ta Kinenb cTpiukn. KoHTponbHY cTpidky 3abuparors. Ha i Micuie vkia-
JaroTh pobouy cTpiuky, SKy HaTATVIoTh 3 crwtoro 98,07 H. LTpux no-
HaTKY CTPIYKH CYMIlIaloTh 3 IITPUXOM Ha 33/HbOMY KUIKY, a Ha Mepejt-
HbOMY KIJIKY BifIMi4a10Thb MOJIOKEHHS KiHIS CTpidkd. SKINO BiJICTaHb
MDK DITPHXaMI He MCpeBHILYE 2 MM, TO poboda cTpldka dyje npaBiib-
HO10. SIKINO X 119 BijicTalb OiIbIIA, TO OOUHCIIOTEL MONPABKY HA KOM-
mapyBaHHA, M
Ae=1-1,, (8.4)
Je /[, - BimOBijIHO, jJIOBXKIHH poOO1OI 1 ETAJIOHHOT CTPIYOK, M.
KoMmapyBatus cipi4oK i pyJacTOK B HOJHOBHX VMOBAX BUKOHVIOTh
ta asncax JloBxkinoo npnoimsno 120 M, sxi galoTh 3Ha4eHHA D, v 3-3
pa3iB ToYHille, HiX MpIUIA)L, mo nepeipserscs. [liciag dararopasoBnx
BHMIpIOBaHL JIOBXKHHA KoMiapatopa D, ctpiukoio abo pyilerkolo 1o-
MpaBKAa Ha KOMIAPYBAaHHS, M,
A=(Dy-Dyg/n, (8.5)
nc n = D/, — ducio Bigkaaain, poboyol MipH Jjlosxuioio I, B jio-
BXMHI KOMIapaTopa.
3a pesyiapTaTaMH KoMNapyBaHHS CKAAAAOTh PIBHAHHS MipHOIO
npHAAILY
I=1,+ Al + ayty-- 19, (8.6)
e [, HOMIHAJIbHA JIOBXKHHA CTPIUKH (Hanpukiazg, 20 M);
Ip - TEMIICpATypa CTPidKH, BiLNOBI)IHO, NPY BHMIpIOBaHHI JNiHil i
KOMMIapyBaHHI;
ap=a l, — miniiine po3mHpcHHs ApHIIaLy TpH 3Milli TeMIepaTypu Ha |
Lo} ; ) .
a— Koe(illicHT JiHIiHOI0 po3MHpeHHs, /It cram o =125 - 105
3a yMOB MicIleBOCTI, Jie BijIcTali, I1l0 BAMipIOoThed, KOPOTIli 3a J[0-
BXKUHY MIPHOTO NMPHJIALy, BH3HAYAIOTH AOMPABKH JUUIS KOXKHOI METPOBO1
HO/IUTKH 32 IOMOMOT'0I0 KOHTPOJIbHOI JIHIAKH 3 1i0t0 mojiikH ,2 MM.
3MicT i TOPSA/IOK BHKOHAHHS NCPCBIPHUX poOIT /LIS OMTHYHHX BijyIa-
JeMipiB Takdil. Cno4arky 3jilcHIOOTh 30BHILIHIH OTJSL 1 NepeBipKy
npalc3iaTHoCTi pyxoMux dactui. [Tpn 30BHINIHLOMY OTTISIAE BHSBISIOTD
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MeXaHi4Hi I'IOHI](OZ[)I\CHHS!, Jeq)elc I 300paKeHHS WIKal i HasgBHICTH
no6i4Hux 306paxkens. [lepeBipka pyXOMHX YacTHH BHKOHYEThCH BH-
npobysanHiIM. Bci pyxoMi 9aCTHHH MOBHHHI 3pVHIVBATIICA TUIABHO,
6e3 noMiTHHX cTpOKiB. [1epeBipg1oTh Tiana3oH poGOTH YCTaHOBOYHHX
i BUUIIKOBHX MPHCTPOiB, HAHHICTh 3aKPITUICHHS HACAIOK HA 30POBY
Tpy6y, KOMIUIEKTHICTH MpuiiafiiB Tomo. CrnocodoM GaraTopa3oBiX BH-
MipIOBaHb IHTEPBAJB €TAJIOHHOr 0 6a3KCy pi3HO1 IOBKHHH BH3HAYAIOTE
KoedillieHT BifaneMipa i crany.

[TepeBipky. cBiTIIO- i pa/liOBi/UIaIcMipiB MOYHHAIOTH 3 Bi3yaJdbHOIO
orisy. [Ipn BisyasbHOMY OFJISIjIi BCTAHOBIIOIOTH KOMIUICKTHICTE 1 Ha-
9BHICTh MEXaHIYHHX MOIIKO/UKeHb KOpHyca ApHitoMo-Tiepe1aBaya, aH-
TeHH, BigbuBaya, kabesuB i 0:10Ka KiBIeHHS. [TepeBipgioTs ! MapKyBaH-
HS 1 FKicTb AHTHKOPO3IHHOTO MOKPUTTS. PYHKIIOBYBAIHS NPHIAAY i
fioro By3JiB NepeBipsAOTH BUNPOOYBAHHAM, B PE3yJIbTaTi SKOIO BCTa-
HOBJIIOIOTDH Tpale3/laTHiCTh YCiX OCHOBHHX BY3.1iB. [1pH BinpoOyBaHHi
[ePEBIPAIOTh NPH/ATHICTD /U1 poOOTH JIKepea KUBJICHHS, MTABHICT
PYXy pyXoMHX jeraleii, HajiliHictb obepranng npuiioMo-nepejiaBaya
H4BKOJIO BEPTHKAJILHOI OCi | HAXWIY Yy BepTHKaAbHIl wionmHi. Busna-
Y4l0Th SKICTh pOOOTH 34THCKHHX TPHCTPOIB, BIAMOBI/IHicTL poSoTi na-
CIOPTHHAM yMoBaM. BnMipioloTh BHXIZHY Hampyry, OIIHIOOThL Ha-
SBHICTb CHTHAIy B3/IOBXK JIHII, IO BAMIPIOEThLCS, Ta [PAllC3IaTHICTH
iHAHKaTopis. KoHTpo/motoTh MaciTabHy 4acToTy, BU3HAYAIOT TOXH6-
KH (a30BoOro IUKIY i MOCTiiiHI MONpPaBKH NpIJialy, a TAKOXK Nepesips-
10Th CEpeHIO KBAApaTHYHY NOXHOKY BHMIpPIOBaHb.

8.4. Bumipropama gos:muM Jidiii crpiykaMm i pyierkamu

Jlinil Ha MiclleBOCTi B KpaifHIX TOYKaxX B 34JICAKHOCTI B/l CTPOKY iX
30epeKeHHS 3aKpIILUIIOI0Th KITKAMH, CTOBIAMH, 0Opi3kaMi apMaTypH i
Tpy6. Ha movatky i B KiHIli JIiHil KiTKH 3a0HBaIOTh BpiBeHL 3 MOBEPX-
Hero 3emili. o6 mBumre 3HaiiTH TOYKy, 611 OCHOBHOI'O KiJIKa 3a6H-
BaloTh CTOPOXKOK, TOOTO KiJIOK, 110 MiJIHIMAEThCS Ha)[ TOBEPXHEIO 3eMJIi
Ha 15-20 cM. Ha cropoxky muinyTh HoMep To4kH. HaBKoilo KUlOUKiB
pobasaTh kanasky 3aBraubinkn 8-10 cM y dopmi kpyra giaMmerpom
50--60 cM abo TpHKYTHHKA 3 cTopoHaMH 50-60 cM.

[Tepen 6e3nocepetHiM BHMIpIOBaHHAM JIiHil IOBXHHOIO Guiibne 500 M
il ApoBIYIOTh Yepe3 KoxHi 100 M, iHakIIe 3aMicTh TpAMol Oy/e JaMa-
Ha JiHid, SKa Mac OUIbHIY JIOBXKHHY, HUDK npsiMa. [IpoBinryloTs JiHito
cnocoboM «Ha ceber. KoxkHy JiHilo BHMIpIOIOTH /IBIYi, B IPIMOMY i 3BO-
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pOTHOMY HampsiMax. PisHHUS Mix OKpCMHMII pe3yibTaTaMH He MOBUH-
Ha nepeBHINyBaTH (/ - 2000) V2~ 1 :1500.

[Tepex noyarkoM BUMipIOBaHB chquy a60 pyJIeTKY po3MOTYIOTb i
HATATYIOTh B HANPSMi BHMipioBaHoi JdiHil. CTpiuky MOTpibHO cTapaHHO
VKJIAJAaTH [0 CTBOPY JIiHii i He JIONycKaTH MPOBUCAHHS, EPEKPYICHHS i
BurHHIB. [lepeHiit BuMiploBadbHIK 6epe B OIHY PYKY CTPIUKY, a B ipy-
ry 5 (10) mamnbok. 3ajmiif BAMipIoBalibHHK CYMIIA€ HYILOBHI HITPHX
CTPi¥KH 3 MOYaTKOM BHMipIOBaHOI JliHil, BCTABJISIE B IPOPi3 CBOO €IHHY
UIMILIBKY i BTHKAE i Mo MoxJmBocTi rmbnre B 3eMio. [ToTiM pykolo
I0Ka3ye mepeIHboOMY BHMipIOBAILHIKY, SIK HOKJIACTH CTPiUKY, IM06 Bo-
Ha 6yJia B crBopi nocrapiehux Bix. [epenniii BUMiproBalbLHHK CTpYyLIye
CTpPIYKY 1 HAaTATYE ii Ha cebe 3 CHIIoT0, Ka MpHOIN3HO AOPIBHIOE CHILI Ha-
TATYBaHHS CTPiYKH HpH KoMmapyBaHHi. Hardryiounm crpiuky, Tpeba
CTCXKHTH 32 THM, 100 HE 3MICTHTH i He MOXKWIATH 3a/(HI0 NMIbKy. Ye-
pe3 mpopiz B KiHNi cTpiuk# npoTH 20-ro WITpHXa BTUKAIOTL B 3eMIIIO
Mepiry MnuILKY. Tak JOBXHHY CTPiYKH BiIKIA/IAI0Th Ha JIiHii nepimui
pas. BaTarayeunn mepeasio IMMIALKY 1 3BUILHHBHIA NepeHiil KiHelb
CTPI4KH, BHMIPIOBAJILHUKH HAYTb BOepel B3IOBXK IMpOBILIEHOI JIHIL
Ko 3a/iHiii 8BUMipOBaNbHHK TIXOAHTH 0 NHTMILKH, OCTaBJIeHO] ITe-
pe/IHiM BHMIPIOBAJILHHKOM, JIOBXHHY CTPIYKH BiKIa/Iai0Th AP YrHii pa3
1T. I

Axmo gopxuna niAil 6ubiie 100 (200) M, To micng Toro, gk Te-
peauiif BIMipioBaJbHHK NOCTABHB OCTaHHIO M'ATy (I€CATY) INNHIILKY,
3a/IHil nepeyrae fiomy m'91b (JlecaTh) MNWILOK i BiIMiYae IIo nepeaavy
B xypHand. lI[o6 cBoeyacHO BHSBHTH MOXJIMBY Ipy6y moxubky
y BHMIpIOBaHHiI JiHil Ycpe3 Brpary MNHILOK, NMPH Mepeadi ix CIjx
o6o0B’s13k0BO JYHTH. [Tics nepesiky MMIILOK MEpe/Hiil BHMipIOBaIb-
HHK MPOTAryE CTPIYKY Brepel. 3ajiHiil BAMIPIOBAJIbHUK HaJiBa€ KiHelb
CTPIYKH Ha 3aJIMIICHY B 3eMJII IIINHJILKY 1 BUMIPIOBaHHS MPOAOBXKYIOTh-
csl B NONEPE/IHLOMY NOPAIKY.

l'lpn BUMIpIOBAHHI 0CTayi, 1Ka MCHIIA JOBXHHH CTPiYKH, nepeHi
BHMipIOBaJIbHHK NMPOTAIyc CTPidKy Tak, mob ii KiHeupb 36ircs 3 xife-
Bolo Todko¥o Jjinii. [ToTiM Bill MoBepTaeTbes MO Lli€i TOYKH i poOUTH
BI/UIIK MO cTpivli. Bimiuyloyn ocrady, CTpiuKy YKJIa[HaloTh Tak, 106
Mi[MHCA METPiB Ha Hiil, po3Mimieni 3BepXy, 3pOCTalH BiJl 3aTHbOTO
KiBng 7o nepejiaboro. Ocrady BHMipIoBaHO1 JIiHil 3aNHCYIOTH B XXYpHAJL

Kyt naxmny Jiimii BAMipfoIoTh 3a JOMOMOroIo eKIiMeTpa. SKio JiiHig
1o Bciil JIOBXHHI Ma€ OJHiH YKJIOH, TO NOPSAOK BUMIpIOBaHHS KyTa HaxH-
Jty raxnii. Ha ooy Kiniti JiiHil craiots 3 eKJIiMETPOM, a Ha JPYroMy
CTaBAATH BIXy 3 MO3HAYKOIO 11a BHCOTI OKa cmocTepirada. ExmiMcrp
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nifiHoCATh [0 OKa 1 OepyTh BlLIK 3 TouricTio g0 0,5°. Jl1g mepeBipku
EKJIIMETPA BUMIPIOIOTH 3BOPOTHINT KYT HAXUIY OJIHi€el 3 JiHiii, noMIiHSB-
U MICHIMH BiXy 1 ekJiMerp. SIKINO TiHig CKiagacThcs 3 BiJPi3KiB 3
PI3HHMH YKJIOHAMH, TO BUMIPIOIOTE KYT HaXITy KOKHOTO BijIpi3Ka.
3a pe3yabTaTaMi BIMIpIOBaHb O0YHCITIOOTH JOBKHHY JIHII, M,
D= AN + [, +r, (8.7
Ae 4 = 100 sxmo 6 mmuibok i A = 200 gxmo 11 MOMIbOK;
N — gycjo nepegay MOHIbOK;
n - KUIKICTb UINMIIBOK Y 3a/(HbOTO BHMIPIOBAJIbHIKa Oe3 Bpaxy-
BaHHA OCTAHHBOI IIMHWIbKH;
r - ocTavya. _
Y pesyinLTaTH BUMIPIOBaUb JIOBXHHH JHHi BHOCATh TaKi MONPABKH, M:
34 KOMIIApYBaHHS CTPiuKH

AD, = Al D/, ; (8.8)
3a TEMMEpATypy CTPIYKN
: AD, = a, (15 - 1D/, (8.9)
3a HaxXHJI JiHil
AD, = 2D sin® ¥/2, 8.10

fae - Kyr Haxuury JIHii.

[puknag 3.1. [oTpi6Ho BU3HAYHTH JOBXKHAY JiHii D, BllMipﬂHy

CTpl‘lI\OIO JI3-20 3a omomor o0 1eCTH MNILOK. PiBHANIS cTpiukil
L= 2()J/+7JMM+()25(1, 1.

Yucio nepegad mmmwibok N = 2, KUILKICTh MNIUILOK Y 3a/1HLO1'0

BIIMipIOBaJILHIIKa n=4. Ocraua B npsIMOMY T4 3BOPOTHOMY HampsaMax
= 19,74 M ra r,= 19,83 M. Kyt naxuay sinii V' = + 6,5°. Temneparypa
HOBIIpH B nepiog komnanysanus /, = 17 °C, a B mepioji BUMipIOBaHb
t§=+23°C.

Posp’s3anng. O6uNCIeHH JOBXKIIN JIiHIT BHKOHYEMO B Tabim4Hiii
dopmi (Taba. 8.2).

BuMipgHa JloBxuHa JIiHii 3a Qopumystoro (8.7)

d=100-2+20-4+1978=29978 m.
[TonpaBka Ha xoMnapyBaHHS 3a GpopMysoio (8.8)
ADy =0,0075 - 299,78/20 = + 0,11 m.
[lonpaexa na Temneparypy 3a Gopmyiioro (8.10)
AD, = 0,0025 (23 - 17) 299,78/20 = +0,02 m.
[Tompaska na Haxun minii 3a GpopmyJoo (8.10)
AD,=-2-299,78 sin®3°25 = 1,88 m.
Ocraro4na JoBXUHA JHIl
d=D+ADy+ AD, + AD, = 299,78 + 0,11 + 0,02 - 1,88 = 298,03 .
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Tabmuys 8.2.
Bidomicmp o64ucheHHS J0BNCUHI TTHIT

Busiparuii i obuticrenuit napamemp Pesynvhiam oGuuicaenns
TemnepaTypa KOMITAPYBaHHA  tx +17°
TemmepaTypa BHMIPIOBaHHA B +23°
Kyt maxumy minii v +6,5°
Yucno mepeaay WNATLOK N 2
KinbKiCTh MOMLOK ¥ 3aIHEOTO MIPATGHEKA 1l 4 mr.
OcTada B IPpAMOMY HanpsiMy T 1974 M
OcTava y 3BOPOTHOMY HANPAMY Iz 19.83 M
Cepe/iHe 3HAYCHHS OCTa4l T 19,78 M
Buwmipsina qoBxuHa il - D 299,78 M
Tfonpaka Ha xomnanyBaaust A Dk +0,1l M
Monpaeka Ha HAXKAT JiHii A Dy -1,88 M
TMonpaBka Ha Temieparypy A Dt +0,02 M
Ocrartouna 10BXKAHA 1iHl  d 298.03 M

KOHTPOJIbHI 3AITUTAHHA 1A INEPEBIPKH 3HAHDb

1. Tumn MipAOX OPUIAJIIB Ta IX METPOJIOriYNi XapaKTCPUCTHKH.

2. Sk noGy;jioBani NpIJiaj s 6¢3M0cepeiHbOro BIMiploBaHns Jiii?

3. [Mpuuounn jii orrHYHNX BIUTAIEMIPIB | XapaKTepHUCTHKA HHTKOBOIO

BijLJasieMipa.

[Tpunnun BUMIpIOBaHHS BijicTauell 3a JIOMOMOro0 pajlio(izsHUHAX

BIJIJICMIPIB Ta 1X XapaKTCpHCTHKA.

S MepeBipSIOTH MipHY CTPiuky Ta pyseTky?

[lepeipka pajiiodisHYHUX BiUIATEMIpIB.

Skuii nopsaok BUMipIoBanHs JiHiii crpiykolo?

Sx o6uHCINTH AOBXKHILY JIiHil, BHMIPSIHY CTpiuKoIO?

9. Sxi jpkepesia MOXHOOK BUMIpIOBaHHS J1iniH?

10. Brsuaure joBxuHy Jinil D, BuMipsuy crpiukoro, piBHAHHS K01 [ =
20m + 9,5 mm +0,25 (1 - 1,9, KO YHCIO Nepefay MNuIboK N =
2, KUTLKICTb WINIIBOK Y 33/IHLOFO BHMIPIOBAJIbHHKA 1 = 3 INT. Oc-
Taya B IPSIMOMY Ta 3BOPOTHOMY anpauy, Bignosinuo, r,= 19,47 M
tar,= 19,50 M. Kyr naxuay v = 5°,5, TeMneparypa HoBiTps B Iepiojl
puMiptoanns ! = 22 °C, remmnepatypa koMmapyBanns 1= +18 °C.
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9. KYTOBI BUMIPIOBAHHSA
9.1. Tipunupn BUMIpIOBAHHA KYTIiB

[Tpn Tonorpado-reouesnunnx poborax BHMIPIOIOTE HE KYTH MiXK
HaOpAMKaMH Ha MiCL{eBOCTI, a iX opToroHajbHi MPOEKIil B rOpI30H-
TaJbAIA H BepTHKANLHIN MIOMHHAX.

["eoMeTpHAYHHIT MPHHITHI BUMIPIOBAHHS PeabHAX FOPHU3OHTAIH,HO-
ro if BepTHKAJIbHOrO KYTIB XapaKTepH3Y€eThcq cXeMolo (puc. 9.1).

M

Puc. 9.1. Cxema eumipiosanus 20puU30HMARbHUX
ma eepmuxaneHux Kymis na micyesocmi (Oa || BA', a Oc || BC)

Hexait maemo Toukn A, B ra C, ogHa 3 sxux B € Bepmutoro ropu-
sontanbHoro kyra ABC, croponn AB it BC sxoro He nexarts B oxuiit
miomuHi. [lonepentno npoekryiots cropodu kyra AB it BC ua ropu-
30HTAJIBHY IUIOIMMHY M Tak, o6 Bepinnna xyra B Hanexaina 1iif mio-
muHi. Ha croponax xyra AB ii BC 6yayioTs OBi BepTHKaAbHi IUTOIIHH
N it P. B pe3yibTari Ha rOpH3OHTAMBHIN TUIONIHHI M BHHHKAIOTH JIiHii
nepernny BA’ it BC', 1m0 yTBOpIOIOTh FOpU3OHTAIBLHY HPOCKIIiO £ KyTa
miciierocti ABC. [ins BH3HAYEHHS IJIAHOBOT 0 HOMOKEHHS TOUOK A, B ii
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C BuMipiotoTs ropusonTanbuiit kyT A’BC’, Miporo gKoro € iBorpaHHHii
KyT Mix mnomuHaMu N it P. Llbomy Kyty piBHHH O6yab-akuil KyT, Bep-
IIHHA SKOTO 3HUXOAMTLCY Ha MpsAMOBHCHOMY pebpi BB’ jiBorpanHoro
kyra A'B'C’, a cropoHH #ioro jiexarhk B IUIOLIKHI, 1[0 NapajielbHa MIo-
uHi M. [opH3oHTanbHI KyTH MaloTh 3Ha4eHHS Bij| 0° 10 36(°.

J1s BH3HAuYCHHS BEIMYMHU KyTa, HApHKIAL B Ipajyciil Mipi,

B Oy;1b-s1Kii Toumi Ha pe6pi BB’ nBorpanHoro xyra A'B'C’, posmiuy-
"I0Th TOPH3OHTAIBHHUIT KPYT 3 MOJIKAMH, 00 HAa3HBAETLCA JiMOOM, TaK,

od ioro neurp O 6yB Ha mpsMoBHcHIll diHii OB. B pesyabraTi nepe-
THHY TUTomuHE JiMba niomunamu N il P yTBopioeThcs meBHNIT KyT
aOc, sikuii 3a 1o6yA0BOIO JIOPIBHIOE KYTOBi f

Buzuauarodn 3a mopijikamu JiMO6a BIUNIKH 3a XOJOM FOIHHHHKOM

CTPUIKH a i ¢] OOYHCIIOIOTL 3HA4CHHS [OPH3OHTAILHOIO KyTa
p=c’-a. .1

[TpaBuiio 06YHCIEHHS TOPH3OHTANBLHONO KYTa Ha MiCIIeBOCTI MOJXK-
Ha cQOpMYJTIOBaTH TaK: 1006 oJcpKaTH 3HAYEHHS I'OPH3OHTAILHOIO
KyTa, HeoOXIJIHO BiJ{ BUUTIKY Ha MPaBIH HANpsAM (32 XOJOM I'O{HHHHKO-
BOT CTPUIKH) BI/IHATH BiJUIK Ha JBUH HanpsaM. SIKIno BiJUIiK Ha npaBHiH
HanpsM MEHIHH 3a 3HAYCHHAM BiJl JUBOTO Bi/UIKY, TO JI0 HHOTO IOAA-
t0oTh 360° i 3HOBY BiJ{HIMaiOTh JMIBHII BI/IIK.

Jlta BH3HAYEHHS TCPCBHILEHHS MK TOYKAaMH BHMIpIOIOTH BEPTH-
KadbHi KyTH, T0oOTO Kyru Haxuiay. [lix BepTHKaJIbHHM KYTOM po-
3yMIIOTh KYT MDK CTOPOHOIO T4 iI MPOCKUIEI0 HA MOPH3OHTAILHY MIIO-
muny. BianoBigHo o reoMerpn4HoOl OPHHIHIOBOI cXxemHd (puc. 9.1)
BepTHKAJILHHM KyToM cropoHu BA 6yme xyr A’'BA = +v, a cropoHn
BC 6yje kyr C'BC = -y, SIkino cTopoHa BHIE NPOEKILil, TO Kyl BBaXKa-
IOTh MO3HTHBHUM, AKIIO HIKYE ~-- BIeMHHM. BepTHkanbui kKyTH npHii-
MaoTh 3HAYEHHS B Mexax B —90° go +90°.

Jluia BUMipIOBaHHS BCPTHKAILHHX KYTIB Vv, il v, 1iMO po3MiLLYIOTh
IpSMOBHCHO Bi/[0OBiZIHO B itomuHax N i P. 3a pesynbratamu Biylikis
10 BCPTHKAILHOMY JTIMOY 0O4NCITIOIOTh 3HAUCHHS BEPTHKAJILHAX KYTIB.

Onucannii OpUHOHD BHMIPIOBAHHS KYTIB Ha MICIEBOCTI pe-
ai3yeThcs B KYTOMIpHOMY MpHJIai, 110 Ha3HBAETHCS TEOX0ITOM.

9.2. Tunu Teoponirtis i Ix ocodausocTi

BuMipfoBaHHS TOPH3OHTAJILHIX 1 BEPTHKAIbHHX KYTiB OpH TOIO-
rpadgo-reoe3snuHHX poboTaXx BUKOHYIOTh F€O/AC3HYHHM MPHIAIOM —
Teo(0IiToM. TeoM0MiTH KIACH(PIKYIOTh 33 TOYMICTIO, TPH3HAYCHHSM,
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KOHCTPYKTHBHIMH 0COOIHBOCTIMHU i MipoIo aBTOMATH3AIll OKPEMUX
onepailifl.

3a TOYHICTIO TeOMOJITH OVBAIOTH BIHCOKOTOYHI (cepelHs KBajIpa-
THYHA NoXHOKa BUMiploBaHHS KYTiB 1, = 0,5-1,0"), Touni (m, = 2--3")
It TexHiufi (m,; = 15--30"); 32 KOHCTPYKTHBHHMH OCOOGIUBOCTAME —
pocTi, HOBTOPIOBAIbHI, 3 KOMITEHCATOPOM OijI BepTHKATLHOI'O KpYyTa
ii aBTOKOTIMaNiiiHi; 32 MPH3HAYCHHAM - CHCHiaNbHI, KOJOBI, Mapk-
meiijIepenki if TexHivmi.

Cepiiino BumyckatoThes Taki Thnn teofomitie: T0S, T1, T2, T151
T30. Lndpa o3nagae cepejiHio KBagparnudy MoxIGKy BlIMiplOBc]l[l{H
KyTa 32 OJMH mpitifoM (y ceKyH/ax). SKkio soposa Tpyba reojomira
Mac mpsiMe 300paxkeHHs, Ao floro mo3HadeHHs ,(0faioTh Jirepy [l
(T3011). I'Ipn HagBHOCTI KOMIcHcaTopa dulsd BEPTHKAILHOIO Kpyra Jo-
aatoTh airepy K (2T 15K). S1kuio Ha ocHoBi e/i1H01 6430B0i MO/Iesi po3-
pobnena HoBa MoaudiKalis, cnepexy JIoJAeThes widpa 2, a HA MapK-
nreiizepcbke BUKOHANHS BKasye jitepa M (2T30M).

OcHOBHI MeTPOJNOTiYHI XapaKTepHCTHKH Teojl0JIiTiB HaBedeHi
y Tabi. 9.1.

Tabmmys 9.1.
OcHosHi hapaxempu meodoaimie

OcHoBHI napamerpi - Tun Teono e

Tl T2 T5 | TiI5 | T30
CepesiHst KBaIpaTHUYHA TOXHOKA
BHMIpIOBaHHS KYTa 1 2 3 15 30
3a OJIHH OpHiioM, ¢
36inb1eHHs 30poBOl TPYOH, pasis 30;40 | 25 25 25 18
MiHiMa/TbHA BiJICTaHb Bi3yBaHHSI, M 5 2 2 1.5 1,2
Iina moginku niMGa, MiHyTH 10 20 60 60 10
KoedinieHT HUTKOBOTO BiytaseM ipa - 100 ] 100 | 100 | 100
Maca Teoponira, KT i 5 45 3,5 2.5

V reogouitax TOS5, T1, T2 Bigiiki pobasTh 3a JBOCTOPOHHIM Mik-
pomerpoM. B Teononirax TS5, T15 cucreMa Bi/UTIKIB OJIHOCTOPOHHS 34
IMKaT0OBHMH MikpockomaMn. Y teojoititi T30 BHKOpUCTOBYEThCS MiK-
POCKON 3 IHAEKCOM.

BiuicokotoyHi Teosottit T05 i T BHKOPHCTOBYIOTH JijiS BIIMIpIO-
BAHHA KYTIB y MIIAHOBHX JePXKABHHX I'€OJE3HYHIX Mepexax 1-ro if 2-ro
KJIAciB, a TaKOX 9K KOHTPOILHO-BHMIPIOBAJILHE OONajHAHHST LIk
PI3HHX JOCH/THHIBKAX | BHCOKOTOYHHX BHMIpIOBalb, Y 6Y(BIHITEI ii
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eKCILTyaTallii oco6aHBO Bixnor! ... 1bHUX cnopyaA. HaiiMeHia nmoika
Kpyra jgim6a 10", nina mominku BLytikoBoi cucTemu 1.

Tounnii Teogosit T2 mpusHauenuii IS BHUMIPIOBaHHS KyTiB
y TpiaHrynsuii 3-ro it 4-ro kiaacis, y reoJle3HIHEX pobOTax 3 PO3MITKH
cropya B Oy(iBHULTBI. prm JiM6iB TeojoiliTa pos3aiieHi Ha 20, ouu-
QJponxa rpajycHa. ¥ BijnikoBiil cHcTeMi NpHIIajly BAKOPHCTAHO ONTHY-
HHIT KIHHOBUIT MiKpoMeTp i3 MIKasI0k0, UiHa MoAiIKH skoro 1”. Bimriko-
Ba CHCTEMa Nepeabayae MidpoOBY iHIEKCANITO JIECATKIB MIHYT y J074aT-
KOBOMY BiKOHI AiayparMit MoJIs 30py Mikpockona,

Tounnit Teogonit TS5 Ta iioro Momiq)ucauu 2T512T5K npmﬁaqcm
JUIS. BUMIPIOBAHHS MOPH3OHTAILHIX i BEPTHKAILHHX KYTiB Y TPiaHTyJIsILi
i mosironomerpii 1-ro ii 2-ro po3psis, BHMIpIOBaHHS BijIcTaHeli 3a J0MO-
MOrolo HHTKOBOI'O Bi/lauIeMipa, a TAKOXK L1 BHKOHaHHS PO3IIIaHyBallb-
HIIX pobiT. Y BiLTIKOBIii clcTeMi BUKOpUCTaHO MIKaJOBUil Mikpockon 3
uinoro mozinku 1. CicreMa Bi/UTIKIB OJJTHOCTOPOHHS JIBOKAHAJILHA 3 KO-
TLOPOBUM (JoHOM BijfoGpaxkeHHS BEPTHKATLHOI'O if TOPH3OHTAILHOIO
kpyrie. Teojonit 2T5K Bigpisuserbea Big Teojonita 2T5 THM, 1o BiH
Ma€ CAMOBCTAHOBJIIOBAJLHUII ONTHYHHI KOMIEHCATOp, SKHH 3aMiHIOE
piBeHb OIS aJTijLa/1 BEPTHKAALHOIO KpYra il 103B0JisI€ BHKOPHCTOBYBA-
TI MPHWIAJ K HiBEJIP 3 rOpH30HTAILHHM MPOMEHEM Bi3yBaHIIS.

lecolloni’r T15 npusHageHHii /11 BHMIPIOBaHHS KYTiB Y TEOJMOMITHHX
i TaXeOMETpHYHIIX X0/[axX, 3HIMAILHHX Feo/Ie3HYHHX Mepexax, IpH mne-
PeHECCHHi ¥ uarypy cmopys i iHXXeHepHO-TEXHIYHHX BUIIYKYBaHHSIX
Tpac. TeomoyniT Mae ONTHYHHII UEHTPHP, PO3MILICHNH Y CcepelHHI
ajijiafaiol YactuHy npuiaiy. KyroMipHi Kpyru Teojioira po3/iijieHi ye-
pe3 1°, koxxHHIl WITPHX 9KkHX ouHdpoBaHiii. Bimiikosa cicrema — e
HIKaJIOBHIT MIKpPOCKON 3 WiHOIO Nofiiki 1’. YacTuHM MoAiok Biutvy-
I0Tb Ha oKo 3 To4HicTio (),1'. Y moii 30py LikajoBoro Mikpockomna oi-
HOYAacHO BHJIHO BiloOpakeHHS IITPHXIB INOPH3OHTAJILHOIO H BEpTH-
kaibnoro kpyris. Teogomit 2T 15KI1 Biapisusierbest Big 6azoBoi Mojeni
HasIBHICTIO KOMMNEHcATopa il TIM, {0 Tpy6a Mae npsMe BilobpaxeHH.

B Tonorpago-reofe3snyHHX BHMIpIOBaHHSX BHKOPHCTOBYIOTb BJIOC-
KOHaJeHl onTHYHI TeojomTH cepii 3T, a caMe Teojtomn 3T2KII(2”),
3T2KA(2") i 3TSKIT(5") Ta cepii 4T — 4T30I1(30").

3a pybGexeM BHTOTOBJAIOTH ACTPOHOMO-IEOJICSHYHHH TEOMOJIT-
yuiBepcan THEQ 002, cexynanuii reoposir THEO 010A, Teomomit-Taxe-
oMmerp THEO 020A i manuii Teomonir THEO 080A. Teomomir THEO
020A npu3HaveHuH JJI9 BAMIpIOBaHHS KYTIB Y TpiaHIYJIlil i MOJiroHo-
METpil cepe/IHbol TOYHOCTI, po30HBHUX poO6IT y OyHiBHMI[TBI, TONO-
rpadiTHEX 3HIMAHB 1 CIOCTepexKenb 3a AepopMaliiMH ciopy. 3opoBa
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TpYOa jlae 361ILIIEHHS 300paXkeHHs y 25 pa3iB, cepeiHsS NOXHOKa BHMi-
pioBaHHs 3", caMOBCTAHOBJIOBAJILHHI iHAEKC BEPTHKAIBHOIO Kpyra 3
MOXHOKOIO BCcTaHOBJIeHHS 1", Maca 4,2 Kr.

IlInpoko BHKOPHCTOBYIOTH IS BHMiploBaHHSA i moOyJOBH ropH-
30HTAJIbHHX Ta BEPTHKAJLHHX KYTiB TeoJoJIiTH GipMu Topcon: onTHYHI
TL-6G(6"), TL-10G(10"”) & TL-20G(20"); mudpori DT-101(2"),
DT-102(5"), DT-103(7"), DT-104(10") it DT-106(20"") Ta nndposi 3 na-
3epHUM mokasamkoM DT-110L(5"), DT-102L(5"), DT-103L(7") it
DT-104L(10”), a rtakox ¢ipMu SOKKIL: exextponni DT4(5"),
DT500(5”) it DT600(7") Ta 3 nazepunmM nokasauxom LDTS50(5”).

9.3. l'eomerpuuna c¢xeMa i 0OCHOBHI HacTHIM TEOHOIITA

KoxHnil THI TeoJ0J1iTa Ma€ cBOl KOHCTPYKTHBHI ocobanBocti. OJ1-
HaK, HaJeXa4y [0 O[HOI0 THNY MPHJIAIB U1 BUMIpIOBaHHS KYTIB, yci
BOHH MaloTh 3arajbui OCHOBHiI YacTHHH (pHc. 9.2): 30poBa Tpyba I,
PiBHi, pobodi MipH, ropusonTaabuuii (3 JiMooM 3 i ariganoro 4), i Bep-
THKaJTbHHH 5 KPYrH, BUULIKOBI CHCTEMH | BCTAHOBJIIOBA/IbHI MPHCTPOL,
MJCTaBKH 2 | NITHIMAILH] IBHATH 7.

O60B’13Kk0BHM € 0/{HAKOBC B3a€MHE PO3MIILCHHS TaKuX occil Teo-
JlojliTa: Bi3sHpHa Bick TpyoH ZZ,, Bich piBHA Ha alijIajli FOPH3OHTAJILHO-
ro kpyra UU,, ropusonraibna Bick ob6cpranus Tpy6u HH, i Bich 0bep-
TaH{s Opuiajly (ocHoBHa) II,.

[TpunnunoBa cxema TeoJoiiTa 3abe3nedye BHKOHAMHS OCHOBIHX
PEOMETPHYHIX YMOB: BiCh 0OepTalHs§ MPMIALy MYCHTL OYTH BEpTH-
KalbHOoW; IomuHa jdiMoa L1, -— ropnzoHTaibHO0Io; TIIIOMd Bi3yBall-
HY — BepTuKaipHOM. [Ipn BUMiproBaHHi KYTiB Haiibinbuic 3Hayeiis
Mae€ JIOTPHMYBAHHS B3a€MHOI'O PO3MIIEHHS Y4CTHH TEO/I0JTa Bijlno-
BifiHO g0 rakux ymos: LL, L II,, UU, L 11, a6o UU, || LL, ZZ, 1L HH,,
HH, L II, a60 HH, || LL,. Lle 3yMoBiIicHO iXHbOIO 3HAYHOIO MiHJIHBICTIO
y nponeci poboTH i TpaHCIOPTYBaHHS. :

3opoBa Tpyba /03BOJISIE TPH BHKOHAHHI BHMIpIOBAIBLIHX poOiT
TOYHO BI3yBaTH Ha 3HAYHO BijjlajcHi BiA npuiaxy npeaMerd. o ii
ciagy (puc. 9.3) BXogaTh 00’ekTHB |, J1iH3a 2, KpeMasbepa 3, ciTKa Hil-
ToK 4 H okyndp 5. CiTka HHTOK NpH3Ha4eHa I To4HOro I ojiHO-
MaHITHOTO HaBE/ICHHS Ha IIUIb BI3YBaHHS.

3opoBa Tpyba Mae ONTHYHY, 'eOMETPUYHY OCi ii Bich BI3yBaHHS.
Onrtudda Bick — e MpAMA, SKa 3'¢/IHYE IeHTPH 06 eKTiBa i oKyIspa
30poBoi TpyOu. ['eoMeTpuyHa Bich — Ile pAMa, IO MPOXO/HTH Yepes
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Puc. 9.2. l'eomempuuna cxema ii 0CHOBHL YACMUHU MeodoRima

OO,y e
N\

AN
Vi
D\

IeHTPH MONEPCYHIX MepepisiB 06'eXTUBHOI i OKYJIIpHOI YacTHH TPYOH.
Bich BisyBaHHS --— npsiMa, SKa NMPOXOJAMTH depe3 ONTHYHHIl LeHTp
06’exTHBA i1 IEHTP CITKH ITUTOK.
3611b1IcHHS 30pOBO1 TPYOH
V :./;lﬁ /.fow (92)
J€ f.5 [ — BIINOBI/IHO QOKYCHa BiIcTaHL 06'€KTHBA i OKYJIIpa, MM.
[Toxe 30py, To6TO MpocTip, SsKHH BHAHO B TpyOy MpH 1l HepyXxoMo-
MY CTaHi, 0041CTIOTD 3aJeXXHO Bifl 30iIbleHHs V-
a=38,2°1V. 9.3)
[umiaapuyuHi piBHI IpH3HAYEHI /UL IPHBE/ICHHS BEPTHKAIBLHOI OCi
I1, Teopomita y mpaMoBucHe monoxceHHs (puc. 9.4). Koncrpykrusao
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Puc. 9.3. Byodosa s0poeoi mpyou

piBEHL BHTOTOBEHHI] 3 MILLHAPHYNOL TPYOKH, BHYTPIUILSA HOBEpXHS
aKoi BiguLTipoBaHa Mo pajaiycy B Kimbka MerpiB (3-200 m). Cxidna
Tpy6Ka 1 posMileHa y MerajieBili onpasi 2 3 BUMPABHHM I'BHHTOM 5.
Y cepeauni Tpy6ku | GesmosiTpdHiii DpocTip YTBOpIoe OVJbGallKy
piBHS 3, a Ha il 30BHIINHIIl MoBepxui 3pobieHo moaiky 4 yepes 2 MM.
Haiienimy Touxy Tpy6kn (rouxy () Ha3HBaOTh HYJIb-MYHKTOM. BifHoC-
Ho Wiel ToykH 6yibbalka piBHS pO3IMIILYETLCS CHMETPHYHO, SKINO Bich
UU, piBus, To6TO JOTHYHA /IO BHYTPIllIHLO1 MOBEPXHi TPYOKR B UYJIb-
MYHKTI, HabHpac rOpH30HTAIILHOTO MOJIOKEHHS.

1

\:
U U 5
“ -
2 -

NN

Puc. 9.4. Byoosa yuninopuunozo piens

Llina nojitkn piBHS (pHc. 9.5)
t=1plR, 9.4)

Je [ -— niniiiHe 3HaYECHHS OJTHIE NOJUTKH PiBHS (2 MM);

p — KUTBKICTh ceKVHJ[ Y pajtiadi (206265);

R — BHyTpilIHIl pajiiyc noBepxHi piBHA (3-200 M), MM.

Po6oui Mipu y Teostonitax npeicrasicHi JiM6aMH TOpU3OHTAIBHO-
ro H BEpTHKAJILHOIO KPYriB, Ha IKHX 3pOOJIEHO MOIIKH 3 BHCOKOIO
TOYHICTIO.
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Y cyuacHHX ONTHYHHX TeOMOJIiTax I BUUTITYBaHHS MOJIIOK JiMOa
BHKOPHCTOBYIOTh IITPHXOBI (pHC. 9.6,a) abo mkasosi (puc. 9.6,6) Mikpo-
ckonH. Llina monimkn mimb6a wrpuxosoro Mikpockona 10 (puc. 9.6,a).
Biznik no mrphxoBeMy Mikpockony 6epyTh Ha oko-3 To4Hictio 1’. [lina
noautku jdiMba mxanoBoro Mikpockona 1°. Hina momimkn wmkama .
Bijutik o kasm 6epyTh Ha oko 3 TounicTio 0, 1'. B onTH4HHX TeofomiTax
13 IITPUXOBHMH if IKAJOBHMH MiKpPOCKONaMH B NO0Jii 30py OIHOYACHO
BH/IHO 300paXceHHs BEPTHKAILHOTO il TOPH3OHTAILHOTO KPYTiB.
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Puc. 9.5. Busnavenns yinu ROGINKU PIGHS

0 {10 20 30 40 SO0 60
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194
r

a 6

Puc. 9.6. Byodoea mikpockonia:
a — wmpuxoeozo (6ionix 47°36°); 6 — wKkan06020 (8iIONK 194°%7, 2
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9.4. bynosa Teogogira T30

Teomonir T30 npusHaYeHN it juI BUMIPIOBAHHA FOPH3OHTAIBHHUX i
BEPTHKAILHHX KYTIB Y TEOJOJITHHX | TAXCOMETPUYHHX XO/aX, a TAKOK
JUIt BHKOHAHHS Tomrorpado-reo/ie3uHUX PoOIT HA MiCIIEBOCTI.

Oco6smiBocti Teomosita T30 Taki: cuCTeMa BepTHKAJIBHOI OCi MO-
BTOPIOBAJILHA; BILTIKH [0 KpYrax BHKOHYIOTb 3a iHJIEKCOM Ha OKO 3
ToyHicTio 10 0,1" noinku (1'); MOXUTHBE HEeHTPYBAHHS TCOONITA HAL
TOYKOIO 3a JIONOMOI' 00 30pOBO1 TPYOH.

Teomomit T30 (puc. 9.7) ckiaTaeThes 3 BEPTHKAILHOIO ii TOPH30H-
TaJbHOIO KPYIiB i3 CKISHHMU J1iM6aMH, 30poBoi Tpy6u 1, BimlikoBoro
MiKpocKoma 2, py4kH QOKYCYBaHHS 3, J3epKaia jiId MiACBIYyBaHHA 3,
3aTHCKHHX 4 il HABIAHIX MIKpOMETpHYHUX 6 I'BUHTIB TpyOU 1, migcrap-
KH 7, 3aTHCKHUX | HaBiZHHUX IBHHTIB JiMba 8 i anigamm 9.

Teogomt T30 Mae ONTHYHY CUCTEMY, KA JIA€ 3MOTY BHKOHYBATH
BOJHOYAC BIMJIIKH MO TOPH3OHTATLHOMY I BEpTHKAIBHOMY KpyIaxX 3a
JoImoMororo Mikpockomna. CxeMa ONTHKH BijUIIKOBOI CHCTEMH TeoO-
noiita T30 HaBeseHa Ha puc. 9.8. Mikpockon po3Miinernii 6118 okyis-
pa 3oposoil Tpydu. Iloae 3opy reomomirie T30 i 2T30I1 moxaszaHo Ha
puc. 9.9 Ta 9.10.

Jo xommiekty Teogoaira T30 BXOJSTh TaKOXK LITATHB, OPieHTHP-
6ycoiib, BHCOK, QYTJISIp 3 YOXJIOM T4 3anacHi IHCTPpYMEHTH i mpHIais.

9.5. Higroroska reogonira 1o podoru

[TinroroBka Teomomita 1O po6OTH BKIIOYAE AHATI3 1 OIIHKY 30B-
HIIIHLOTO CTaHy i KOMIUIEKTHOCTI, OIMIHKY JI€3AaTHOCTI pyXOMHX Yac-
THH | peXHMIB OKpeMHX ()YHKIOHAJIbHUX CIEMEHTIB, MPHBEJICHHS iX
y Ji€3faTHUl cTaH, MEPEBIpKY i IOCTHPYBaHHA. TeEOJOJITH MaloTh
BiJNOBIZATH HEOOXiJHUM ONTHKO-MEXaHIYHUM i reOMETPHYHHM YMo-
BaM. TeofoiTu SIK reoJe3NyHi MpIUTaJu 14 BHMipIoBaHHS KYTIB Xa-
PaKTEpU3YIOThCd KOMILIEKCOM METPOJIOTIYHUX XapaKTEPHCTHK I TOMY
MaloTh pery/IapHO IHijUfaBaTHCA NepeBIplli il MEeTpoJIOriuHiil aTecTarii.
3MicT mepeBipHHX POOIT IJI TEOJOMITIB NpH METPOTOLIYHOMY KOH-
TpOJIi HaBefleHO Yy TabiL. 9.2.

‘ 30BHIINHIH BUIVIAA TEOA0JITa MEePEBipAIOTh BisyalbHo. [IpH boMy

BUSIBJISIOTH NMOIIKO/KEHHS ONTHYHAX | MEXaHIYHUX YACTHH TeOJ0JIITA.
[TepeBipsioTh YCTAaHOBKY PiBHIB i BUIPABHUX NPHCTPOIB, YiTKICTh 306-
paxeHH4 i pIBHOMIpPHICTH OCBITJICHHS BiIikoBol cucreMu. Tpyba if on-
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Puc. 9.7. Byoosa meodorima

THYHI OPHCTPOI MaloTh jIaBaTH 4iTKi, He BUKpHUBJIEHI H He 3abapBiieHi
300paxennsa. Bynn6aniku piBHiB IpH obepTaHHi MiTHIMaJILHOIO T'BHH-
Ta MaloTh TJIABHO MepecyBarHcd B Tpybui. OcobimBy yBary 3BepTaioTh
Hd BUKOHAHHS TaKUX YMOB!

a) HepyXoMHil iHJieKe BIUIIKOBOro MIKpOCKONa MPH BCTAHOBJIEHHI
Ha iforo mkasi Hyjs Mae 36iraTics i3 3MileHHM Bigo6pakeHHIM JiaMe-
TpaJIbHO MPOTHJIEKHHX IITPHXIB JIiMOa;

6) ocBiTJIcHHS MOJId 30py TPYOH Mae OyTH PIBHOMIPHHM, TAKUM 110
He JOMYycKae BUKPUBJICHHS 306 paxkeHHs;
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Puc. 9.8 — Cxema onmuxu 6ionixosoi cucmemu meooonima T30:
1 — osepxano; 2 — imoMinamop; 3 — 6epmMuUKAALHUG KDY 2,
4,8, 10, 12 — npusmu; 5, 6 — ninsu 06 'ckmuga, 7 -— 20pUSOHMANbHUNL KpY2;
9 — 06 'exmug zopuzonmanwvrozo kpyza, 11 — xondencamop;
13 -— 06’exmue mixpockona; 14 — oxyaap mikpockona

B) 300paxeHHS WITPHXIB TiM6a MatoTh OyTH BU/IHI 6€3 mepedokycy-
BaHHS OKYJIIPa MIKPOCKOIIA.

[TepeBipgroTh MpaBHIBHICTL | MOMNUIMBICTh BHIIIHOTO BKJIaJaHHA
TeomoJiTa j0 QymIIpy, 3aMKH i mpHcTpol /Ui nepeHeceHHS. Kowm-
IUIEKTHICTh TEOAO0JITa KOHTPONIOIOTh BiJIOBIXHO 1O KOMIUIEKTY, SKHIi
BKa3aHuil y macmopTi TeoJ0liTa.
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Puc. 9.9. one 30py meodonima T30
Bioniku: no zopusonmaneromy kpyzy 70°04"; no eepmuxaronomy 358°46°

0 0 6
NIy
T

125 124

JARN

Puc. 9.10. Hone s0py meooorima 2T30I1
Bidaiku: no zopusonmanviomy xkpyey 125°06°; no sepmuxanviomy 0°27’

Jlie3aTHICTD PYXOMHX YAacTHH MepeBipAloTh BHUIPOOYBAHHAM.
[1pH HbOMY BHSBJIAIOTH i YyCYBAIOTh Y PyXOMHX YacTHHAX JliM6a Herlas-
HicTh MepeMilneHHs i momitHi aedopmanii. [lepesipstoTh Aie3gaTHICTD
MiKpOMETpiB 30poBOi TPYOH H BI/UTIKOBO1 CHCTEMH, IIPUIATHICTD MPHCT-
poto juid ¢pokycyBaHHS. BcTaHOBIOOTH HASBHICTL OOMEXYBAJIbLUHX i
CTOMOPHUX MPHCTPOIB, Je Iie HeoOxifgHo. [lepeBipgroTh pO3OLKHICTL
OKYJIspa i MPHCTPOIB peryjIloBaHHS.
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Tabmuys 9.2.
3micm nepeaipHux podim 01 meoooaimie
Meroau, 3acobu
1-IpHECTpOI [A71s1 EPEBIPOK

3micT nepeBipHHX poOIT

IlepeBipka 30BHIIHBOTO BUTTIAAY i

. Bisyanbuuii orns
KOMILICKTHOCT1L Yy a

OrmiHka Jie3aTHOCTI PyXOMHX YacTHH BunpoOyBaHnHs
BrsnadeHHs cepeiHBOI KBa,/IpaTHYHOT
MOXHOKH BHMIPIOBAHHS FOPH3OHTAILHOT'O
H BEpTHKAJIBHOIO KYTiB

Brspauenns koedillieHTa HHTKOBOTO
BiazeMipa

Bi3HaycHIs eKCllEeHTpHCHTETY
BepPTHKaNABHOIO Kpyra

ABTOKOTMaTOpH 460
KOMIMaTOPH

Eranonunii 6asiic

ABTokonimaTopn

BHMip1oBaHHSI HaTIpsIMIB Ha

Busuauvenus koaiMatiifinoi noxnéxn . .
Bi3HpHY Li1b

Br3HaueHHs1 Miclls Hy/1S BepTHKANBHOTO
Kpyra

OcobimBy yBary 3BepTaroTh Ha:

a) miTHiMaTbHi A HABiIHI 'BHHTH MOBHHHI MAaTH IUIaBHHIT Xin, Oe3
CTpHOKiB, 3pHBIB i 3aijtadb. [)19 mepeBipkH pobOTH 'BHHTIB 30pOBY TPYOY
BI3yIOTb Ha BifigaxeHy Touky. O6epratoTs NiAHIMaIbHUIT | HABIIHHI I'BUH-
TH 11 crlocTepiraroTh 3a [UIABHICTIO NEPEMIlICHHS 300pakeHHs] TOYKH BUI-
HOCHO HHMTOK ciTKH. [1pu HeoOXimHOCTI Xil MiIHIMaILHIX TBHATIB Pery-
JOIOTH IXHIMH IBHHTAMH, 8 HaBITHUX — IXHIMH OPYXHHAMH [ rafikam;

0) HaBiaHI NpHCTpoi 1iMOa, MEXaHI3MY OTITHYHOI' O MIKPOMETpa MY-
CSATh MPaNIOBATH IJIABHO i CTAJO;

B) 0OepTaHHS Teo/I0JliTa HABKONO BEPTHKAILHOI ocl if obepTanng
30pOBOI TPYOH MalOTh OYTH JAETKAMH i IJIaBHUMUY;

) HOJOXEeHHS TeOJI0JIiTa Ha IITAaTHBI Mae 6yTH TPUBKUM.

[Tpu ornszi WTaTHBa 3BepTAIOTh YBArY HA KPITUIEHHS Or0 YacTHH.
Hixkku mraTiBa MycaTh MOPIBHAHO TYro obeprarncsd B IIapHipHOMY
3'eIHAHHI 3 T'OJIOBHOIO YaCTHHOIO.

OcTaTo49HHl BHCHOBOK MPO MPHAATHICTh T€OJ0./1iTa O BHKOHAHHS
pobiT 3 HaJIeXHOI0 TOYHICTIO POOIATH Micias BUKOHAHHS NMEPEBIPOK 1
BiIMOBiZHOr'O IM PET'YIOBAHHSL.

[TpuBemenHs TeojgoiniTa y pobounil cTan BK/IIOYae LEHTPYBaHH,
HiBEIIOBaHHS NpHiIany i ¢oxycyBaHHS 30poBoi TPYOH.

IlenTpyBaHHA — BCTAHOBJCHHS LIEHTpa JiiMOGa abo oci anifann Ha
OJHii IPIMOBUCHIH JIiHil 3 BEPIIHHOIO KyTa.
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Jli1% UeHTpYBaHHS TEOHOJHT MEPECYBAIOTh Pa3oM 3 UITATHBOM HaJl
TOYKOIO JIOTH, MOKH BHCOK He po3MiCTHThcA HaJ Herw. [IpH HasiBHOCTI
HeHTpupa y itoro nosi 3opy Mae 6yTi BuaHa Touka. [TotiM mocnab;mo-
10Th CTAHOBHII BHHT i MIEpeCyBaOTh TEOIONIT [0 IOPH3OHTANBHIMH T0-
JOBI MTATHBA JIOTH, MOKH BACOK ab0 XpecTHK CITKH HHTOK LICHTPHPA
HE CYMICTHThCS 3 Toukoto. [Ticist 3akiHyeHHS onepamnii 3aKpy4yioTh CTa-
HOBHii IBUHT.

HiBeoBanHs TeoN01iTa — MpUBEACHHS IUIONMHE JiM6a B TOpH-
30HTaJIbHe TMOJOKEHHY abo oci akifafil B NpIMOBHCHE MOJOXKCHHS
TPHOMA MiTHIMAJILHHMH BITHTAMH.

JUta HiBeqIOBaHHS TeoJ0Jira po3MilyIoTh piBeHb, 06epTarodu
aMiialy MPH BiIKPYYCHOMY 3aTHCKHOMY I'BHHTI, MApaJleNbHO IBOM
miaHiMaabaM reuaTam. OGepTalodn i IBUHTU B pisHi 60KH, BHBOJATH
Oymbbarnky piBHS Ha cepe;uny. [loTiM moBepraloTh ajgiaay pasoM 3
piBHEM Y HANpAMi TPETHOro BHHTA, TOOTO Ha KyT, Guusbkuil o 90°.
O6epraloun TUILKH Tpetriit MIHIMATLHHH [BUHT, 3HOBY NPHBOIATH
Oyinbauiky piBHA Ha cepeHy amipagn. Jii nOBTOpIOIOTh JOTH, MTOKH
OyabOalika piBHS He 3aJIHNIATHMCThCS HAa cepeHi MpH Oyab-aKoMY
MOJIOXKEHHI aJIjlau Ha JIMOi.

®oKycyBaHHS 30poBOi TPYON - OTpHMaHHs# B IOJI 30py TpyOu
4iTKOI'0 300paXKeHHs CITKH HATOK 1 ipe/IMeTa, SKHii CoCTepiraTs.

Yirke 306padkeHis MpeAMCTa OTPAMYIOTH 06epTaHHIM KUIbLA Kpe-
Masibepd. ISt oTpuManHg YiTKOIo 3006paKeHIs CiTKH HITOK HaBOJAThH
TpyOy Ha ocBiTieHuil mpexMer. OGepraroun OKyNAp, AOMAararoThes
YiTKOI0 300pakeHHd CiTKH HUTOK.

9.6. Ileperipka i 10CTHPYBAHHA TEOAONITIB

[TepeBipky i OCTHPYBAHHS T€OJONITIB BAKOHYIOTh IPH TeMIeparypi
(+20+5°C). I1pu npoBe/cHHI epEBIpKH BUKOHYIOTH OINepallil i BAKOPH-
CTOBYIOTH 3ac0GH MepeBipKH 3TifHO 3 Tabi. 9.2. 119 KOHTpOJLIo JOTPH-
MaHHS OCHOBHUX IeOMeTPUIHHX YMOB, IKi 06YMOBIIOIOTL NPUHIHIIOBY
CXeMy TeoJoJIiTa, BHKOHYIOTh TaKi OCHOBHI JIil.

1. [epeBipka i rocTHpYBaHHS PiBHA Gind aJijajd [OPH3OHTANBHO-
ro kpyra. Bich umninapu4Horo piBHA UU,, nomimenoro Ha amigai,
Mae OyTH mapalieibHOIO TUTOUIHHI JTiMba abo MepHeHAUKYIIPHOI [0
BepTHKaIbHOI (0cHOBHOI) oci I, Teomosmita (puc. 9.11).

Jdna mepeBipku niel yMOBY HeEOOXiHO allljlafly MOBEPHYTH TaK
(puc. 9.11), mo6 ics pisag UU, posmicrunacy mapanensso JiHii, mo
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3'¢/iHye- MijiHiMaTbHI TBHATH. OGepTaloud i I'BHATH B MPOTHICKHHX
HalpsMax, 6y 1,0amKky piBHs MepeMilmyoTh Ha cepeAnny. IToTiM amjga-
Ay moBepTaioTh Ha 90° i TpeTiM MiIHIMATLHHM TBHHTOM OYIhGallKV
PiBHS BHBOJATDb Ha cepemany. [licas yoro amigaay moBepTaioTh Ha 180°
1 OLIHIOIOTH 3MillleHHS OY/IBLOAIIKN Bijl CCPE/UHA.

|
\ I[JJ‘
” \ 1
U Uy
U 900
7 900

Puc. 9.11. Ilepesipka pigns 6ins anioadu 20pu30HMARLHO20 Kpyad:
1 — nionimanvhi 2eunmu; 2 —- aaidada; 3 -~ yuainopuynuil pigenn

Sxmo Oyinbamka piBHS 3MicTHIAcA Bi cepeAHHH Olble HDK Ha
OJIHY MOJUIKY depe3 HepiBHICTh Hi/ICTABOK PiBHA, TO IPH MOBOPOTI
aimM6a abo amgagn ick npwiaxy I, i muomuna niM6a 36epexyTsL cBoE
noxmwie nojoxeHHs. Ll{o6 BUNpaBUTH MOMUIKY BHIPaBHUMH IBHHTA-
MU piBHS, BHBOAATH OY/IbOAINKY Ha MOJIOBHHY BiIXUJIEHHS Bif cepe/u-
uu. Bice piema UU, posmicrurbes napajelbHo IUIOI(HHI JTiM6a
(puc. 9.11). IIpore niM6 He Oyxe B IOpH3OHTAILHOMY IOJOXEHHI.
Ha nmpyry nonoBuny BigxmieHHS Oyiab0aliky BCTaHOBIIOIOTH BOMA
NiHIMaJIbHUMH PBUHTaMH, obepTajouy iX y pisHi cropoHu. JIiM6 npu
bOMY Haby/ie TOPU3OHTAILHOTO MOJIOXKCHHSL.

Jnd KOHTpomo mepeBipKy MOBTOPIOIOTH TOTH, MOKH OyabOalika
piBHS, OBEpHYTOTo Ha 180°, He cXoAUTHME 3 CepeAHHH Oinblie K Ha
OJHY MOAUIKY. PesyapTaTu mepeBipkH piBHA Oing ailifiajyl ropH3OH-
TaJbHOTO Kpyra HaBeJicHi B Tabm. 9.3.
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Tabauys 9.3.
Pesynomamu nepeeipku pisns 6iaa anioaou

H Bimxnnenns O6yapOauiky npu
OMep HOBOPOTi amifiaji (OAII0K) : TpHMiTKa
TIPHHOMY
PUHOMY 1a 900 Ha 1800
| 5 4 YMOBY He BHKOHAHO,
BHKOHAITE IOCTHPYBAHHS
2 1 3 Te came
3 0 | YMOBa BUKOHaHA

2. BusHavennd KojmiMmaniiihol noxn6ku. Bisupna Bick Tpyon ZZ,
Mac OyTH MepHeHHKYISIPHOIO [{0 TOPH3OHTAILHOI oci 0bepTanHs TPY-
on HH, (pnc. 9.12), To61o0 KoniMauiiina noxnbxa MyCHTb JOPIBHIOBATH
HyJno abo #c NepeBHINYBATH NO/IBHIHY TOUHICTb MPHJIA/LY

C=05(L, R, £180°)<21, 9.5)

je L, R, - BiymK no MOy ropn3oHTaILHOrO Kpyra npH Kpy3i «1iBo-
py¥» 1 (IpaBopyd»;
[ - TOYHICTb TEOHOJNITA.
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JIim6

Puc. 9.12. Cxema susnavenns KOMMayitinoi noxubxu
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Henepnenaukyisipricts BisupHoi oci 3opoBoi TpyO6H 10 ropu3oH-
TajlbHOl Oci 06epTaHHs BH3HAYAlOTh Y TaKil MOCIiJOBHOCTI: T€OOIT
NpHBOIATH ¥ poboye MOMOKEHHS, 3aKpilUIIOIOTh aligany, BHOHpaioTh
BijasieHy ii 1obpe BHANMY TOYKY M, 1110 3HaXOJHTHCA Ha PiBHI Oci
obepranns (pHc. 9.12). Bisylots Ha Hei Tpy6y mpH Kpy3i «npaBopyu».
3akpiOuBINH 3aTHCKHI BHHTH H OpYyIyloYH HAaBiIHHMH [BHHTAMH
ajmijgagd § Tpy6H, cyMIlAaoTh LECHTP CITKH 3 TOYKOM, Ky CHOCTEpira-
10Th. BepyTh BiIik 110 rOpH3CHTANBHOMY Kpyry. Bigkpinusmm asizaxy
1 mepeBiBIIH TPYOy Yepe3 3€HIT, Bi3yI0Th Ha TY caMy TO4Ky M npH kpysi
«T1iBOpy4». 3HOBY pobaTh Bi/yliK Mo JiiMGY rOpH30HTAIBHOIO KpyTa.

3a popumysiolo (9.5) obuncmoloTh KoMiMaliitHy moxubky. SKio Bo-
Ha iie NepeBHLIye MOJBIiHY TOYHICTh TEOJ0JiTa — YMOBY BUKOHAIO.
B mpoTHiIekHOMY BHIIAJKY BHKOHYIOTH JocTHpYBaHH4. 11{06 no36vrics
MOXHOKH, 3 060X BiTIKIB OOYHCIIIOIOTh CEPEIHE 3HAYCHHS:

N=R, +L.+180°)/2. 9.6)

HapigHuMH rBHHTaMH aTiZlaJldi BCTAHOBJIOIOTL Ha MMO6I BijLIik
N. LeHTp ciTki HIITOK 30poBoi TpYOHU 3ilijle 31 cHOCTepexyBaHOI TOYKH
M. IToc:iabuBmiE BUNpaBHI I'BUHTH CITKH HHTOK, MepeMilnyioth il o
cyMilmenHs 3 306paxeiHaM Touku M. [licis 14bOTO CiTKY HHTOK
3aKpiMIIIOIOTh. .

Jli1 KOHTpoOJIO MepeBipKy IOBTOPIOIOTH JOTH, ITOKH KojiMar(ifina
noxubka He mepeBHLIyBaTHMeE MO (BII{HY TOUHiCTh TeogoiTa. Pesyimta-
TH BH3HAYeHHS KoJliMaliifinoi noxn6ku HaBeJieHo y Tab.. 9.4.

Tabmiys 9.4.
Pesynvmami auznauerns Komimayiiinoi noxubku

Bignix mo
Homep | Totka |IOPHIOHTAIBHOM Koui-
npuitoMy | BisyBaHmHs Y Kpyry Mantia [pumirka
" v | moxubka
mpa- i C
Bopyu" |Bopyd"|
YMOBY He BUKOHAHO
on 1 ~0 401 ‘ YCTaHOBHTH Ha
1 4 13°21" 1193748 13 TOPH3OHTAILHOMY
Kpy3i Biamik 13°35'
2 4 13°35' |193°36' 30" YMOBY BHKOHAHO

Tonorpaghia 3 ocHoBaMyu rKaprorpagii

3. BusHauyeHHs Haxujgy rOpH3OHTaNbHOI oci 0GepTaHHs 30pOBOL

TpYOH. 'opHzoHTanmbHa Bich 06epTaHHd 30poBoi Tpyou HH, mae 6yTn
MepIeHTHKYASPHOIO JI0 BepTHKalbHOI oci obepTanHd Teojomita Il
(maB. puc. 9.11). :

TeomonmiT BcTaHOB/NOIOTL 32 20-30 M Bijl CTiHH BHCOKO1 OyAiBii i
HIPHBOAATH oro y pobounii cran. BubupaioTsb 1 BigMivaloTh Ha CTiHi
To4KyY A (pHc. 9.13).

71\
/I
VAN BN
/ \
/ \
/ \
/ \
/ \
/ \
/ \
/ \
/ \
/ \
/ \
/ \
/ \
/
a / a \

Puc. 9.13. Busnauennsi Haxuxy 20pu30HmManbioi oci 0bepmanis
30posoi mpybu

Kyr naxuity #a 1ouxy 4 He moBHHEH NcpeBHINyBatn 25-35°. 3opo-
BY TpyOy Bi3yioTh Ha Touky A ii 3akpinmoloTh ainisiaxy. OmyckaioTh
TpyOy /10 I'OpU3OHTAILHOTO MOJIOXKEHHS, 1 NMPOEKIIOKTh Ha CTiHY
IEHTP ciTKH 1HTOK. [To31HayaloTh Ha CTiHi Touky a,. [TepeBojsTh Tpy6y
yepe3 3€HIT, I MPH IHNIOMY MOJIOKEHHI BEPTHKAILHOIO Kpyra 3HOBY
Bi3yIoTb TpyOY Ha Touky 4. 3aKpinuBIIH ajlifajy, onyckaioTh Tpy6y 10
TOPU3OHTAILHOrO MOJOXKCHHS 1 MO3HAYAIOTh Ha CTiHi TOUKy a, ko
TOUKH @, i a, He CYMICTSThcd — YMOBY He BUKOHaHO. BifcTaHb Mix 4, i
a, JUIs TEXHIYHIX T€0/I0JTiB He MOBHHHA NMepeBuiyBaTH 1:5000 BrCcOTH
TOUYKM A HaJl TOpH3OHTOM NpiIaay (Bigpisok a4). PesynbTaTu BH3HA-
YeHHs HaXHJIy FOPH30HTAIbLHOI oci 06epTaHHs 30poBoi TpyOH HaBe/IeH!1
y Tabmn. 9.5.

Tabnuys 9.5. Pesyasmami 8U3HAYEHHA HAXUNY 20PU30HMANLHOL OCI
obepmarHs 30po6oi mpyou

Micas 3akiH9eHHs NepeBipKH 3aXHCHHIT KOBITAYOK FOCTHPYBATbHUX
I'BHHTIB CITKH HHTOK CTaBJIITh Ha Miclle.
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: Bijgcrans Mix Binxowenns .
Biicora A . | oHH [Tpumitka
TOYKH A, M | TOUKaMH @11 @, MM | BiicTaHi 1O BHCOTH
22,8 4,5 1:5066 YMOBY BUKOHAHO
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Y cyyacHHX TeoOMITaX e BUMPABJICHHS 10TPebye po3bIpaHHs Te-
0/I0/1iTa, a TOMY BUKOHYETbCS B OMTHKO-MEXaHIYHUX MalicTepHAX.
4, OIHA 3 HHTOK CIiTKH Mae OYTH FOPH3OHTAILHOKO, 4 iHIla BEepTH-

KajbHow. [IpHBoAdTh TeomoldiT y pobouHii cTtaH. [OpH3OHTaNbHICTD
HHUTKH CITKH MepeBipAoTh V Takill nociijgoBHOCTL. HaBoasts LeHTp
CITKH HHTOK Ha TOYKY, BiTaJIeHy BiJ{ TeooiTa Ha 5-10 M, n1o nepeby-
Ba€ Ha BHCOTI Nprialy. HaBifHUM I'BHHTOM JiMOa mepeMilyIOTh CiTKY
HHTOK Y3J0BX TouKi (puc. 9.14) i cTexars 3a MOJOKEHHIM FOPH30H-
TaJILHOI CITKH HUTOK BiJ{HOCHO TOYKH. SIKINo 306 paxxeHHs LEHTpa CiTKH
HHTOK 3MIINyeTbcd BiTHOCHO TOYKH Oinblle HiX HAa TPH INTPHXH, —
YMOBY He BHKOHAHO.

a 6
Puc. 9.14. Ilepesipka npasuibhocmi 8CIAHOBNEHHS CIMKU HUMOK
HABEOCHHAM HA MOYKY:
a —- YMO8Y He BUKOHAHO, b - BUKORAHO

BepTHKaIbHY ciTKY HHTOK MOXXHA IEPEBIPHTH 32 JOMOMOI'OI0 BHC-
Ka, miiBiledoro Ha Bifcrasi 20--30 M (puc. 9.15). Sxio micis Bi3yBaH-
HJ Ha BHCOK BEPTHKaJbHA CITKa HHTOK CYMICTHTBCH 3 IIHYPKOM BHC-
Ka — yMOBY BHKOHaHO. B iHIIoMy pasi Tpeb6a BHKOHATH IOCTHP VBaHHS.

JI1n4 BUKOHAHHS IOCTHPYBAaHHA BiATBUHYYIOTh KOBINAY0K, MO 3aKpu-
Bac BUIIPaBHI I'BHHTH CITKH Ha OKYIApHIA 4YacTHHI 30poBoi Tpyb6u.
BigkpyuyroTh BHIpaBHI I'BHHTH if pyKOIO MOBEPTAIOTh KOPHYC HHTOK
CITKH T4K, {00 BUKOHYBAJIIHCA YMOBH FOPH3OHTAJILHOCTI ii BEPTHKAJIb-
HOCTi HHTOK ciTKH. [licist 3aKiHYeHHS MepeBipKH MOBTOPIOIOTH Ile-
PEBIPKY NMEPICHAUKYISPHOCT] OCi Bi3yBaHHSA 10 FOPH3OHTAILHOL oci 30-
poBoi Tpy6H.

5. Bu3HayeHHs MicIii HYJ14 BepTHKaldbHOro Kpyra. Micue Hyas —
e BUUIIK 1O BEpPTHKAJILHOMY KPYIy IpH MOJIOKCHHI 30poBOi TpyOH
«KpYT JIiBOpYY» ab0 «Kpyr mpaBopyw», KOJH Bi3HpHA Bich TOpPH30OH-
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Puc. 9.15 - Iepesipka cimku HUMOK 3a 00NOMO2010 BUCKA:
a -— YMo8y He BUKOHAHO, 6 - - suKonamo

TaJIbHa i aJTi[a/1a BepTHKAALHOI0 KPYra BCTAHOBJICHA 34 1l piBHEM B O-
JIOXKEHHS, KO0 BOHA HabyBae NpH BUMIPIOBaHHI BEPTUKANLHHX KYTIB.
YeTanoBJIOIOTh 34 piBHEM Bich 06epTaHHS Teo/I0JliTa B MpSIMOBHC-
He mooxeHHS. [Ipn «kpysi npaBopyu» Bi3yloTh Tpyby Ha Bijlajicuy
TOYKY, Ky YiTKO Bijito. BuBoarh Oyipbanmiky piBHs OuIa amijaam Bep-
THKaJbHOI'O Kpyl'a Ha cepe/MHY il 6epyrb BUULK MO BEPTHKAILHOMY
Kpyry R, [lepeBojaath TpyOy 4Yepes 3eHIT 1 Bi3yloTh TpyOy Ha Ty caMy
TOYKY. 3HOBY NpH HcoOXigHocTi BUBOHATL OyibOamKy piBHA NpH
aJIJIa)(i BEpTHKAILHOTO Kpyra Ha cepe/iHHy il 6epyTh BULIIK 10 BEPTH-
KaJIbHOMY Kpyry L..
Y teogonita T30 Miciie nyJis 064ucIIoTH 33 YOpMYIIOK0
MO=(R,+L,+180°)<2r. 0.7

J1J19 KOHTPOJIO BH3HAYAIOTH MICLE HYJS Bi3yBaHHSAM Ha WYy To4-
Ky. Bci onepanii BUKOHYIOTH 4K Yy foNepeadiil NOCc/Hi/{IOBHOCTI.

Jna Moju(ikalii TeoJOJITIB 3 I'pajylOBaHHIM BEPTHKAILNOTO
Kpyra, BiIMiHBMM Bij Teogonira T30 (3a pyxoM ro/HHHHKOBOi
CTPUIKH), Miclie HYJI3 064HCIIOTh 33 popMyIol0

MO=(R,+L,+360°)<2r. (9.8)

VY teopoiira 2T3011 Ta iHINHX, Y IKUX MIKajla BEPTHKAILHOIO Kpy-
ra Mac JIBa paju nudp (B oAHOMY 3i 3HAKOM «—», a B APYTOMY «+»),
Micle Hy1q

MO =05(L,+R,). 9.9

Slkimo Micie HyJIs Giblie 3a no/ABiifHY TOYHICTh T€OA0MITA, BUKOHY-
10Th FocTHpyBaHHA. {71 Teoonita T30 mopsAOK FOCTHPYBAHHS TaKHH.

3HaxoldTs KyT HaXWiy Mo BijyliKaxX, U0 OTPHMaHi [pH Bi3yBaHHI
TpYOH Ha TOYKY IIPH JBOX MOJIOKCHHAX BEPTHKAJILHOTO Kpyra
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‘ v=0,5(L,-R,-180°. (9.10)

3aMmHMBHIM 30poBY TPYOYy HaBeleHOI0 HA TOYKY, BCTAHOBIIOIOTDH
HaBiIHNM [BHHTOM IO BEPTHKaILHOMY KPYTY BiUTiK, piBHHI 0GuHcIIe-
HoMy 3a GopMmyroro (9.10). BuBoadte Ha cepeinHy OyiLOamKy pipHA
OL1 TOPH30HTANBLHOTO KPYra NiffHiMAIbHHMH IBHHTaMH. LleHTp ciTku
HHTOK 3MICTHTLCA 3 TOYKH, SKY CHOCTEPIraloTh. BiArBHHYYIOTH KOBIMA-
4OK, SIKHH 3aKpHBa€ IOCTHPYBaILHI 'BHHTH Ha OKYJISPHiil 4acTHHI 30-
poBol Tpy6u. BeprukajabHHMH IOCTHPYBAJILHHMH TBHHTAMH OPH IO-
c/1abJIeH X TOPH3OHTAILHAY PBIHTAX CYMIIAIOTh ICHTP CITKH HHTOK 3
rOYKOI0, Ky crocTepiraiorh. /115 KOHTPOJHO NEPEBipKY AOBTOPIOIOTD
JOTH, OKH He OyAe BUKOHaHO YMOBY. Peaynbrarn pusHadenss micna
HYJ14 BepTHKaJIbHOIro Kpyra Teosoinita T30 HaBejeHo B Tadi. 9.6.

Taonuys 9.6.
Pesyabmamu eusnavenns micys Hyis
8EPIMUKAALHO20 Kpyaa meodonima T30

Touka | Bianik no sepruxaibsroMy | Micire
Bi3y. KpYTy HYJ1s [Tpumirka
BagHa | "mpaBopyud” | "niBopyy” | MO

YMOBY He BHKOHAHO

4 178°37' 1°43' +0°10' YeTaHOoBHTH MO
BEPTHKANBHOMY KPyI'y
Bigmix +1°43'

178°28' 1°33' + 0,5 |¥YM0OBY BUKOHAHO

4 178°12' 1°50' +1' |Te came

o~

9.7. BumipioBanna kyris reoponirom T30

Cnioci6é npuiioMiB Mpu BUMIpIOBalHI IOPU3OHTAILHUX KYTiB Haiino-
IMHPCHIMUA NpH iHXeHepHO-Tomorpadiynnx po6orax Ha MiCIEBOCTI.
[Tpu npoMy cnocobi ropH3oHTANLHUH KYT [ OTPUMYIOTH K PI3HHIIIO
BIJUTIKIB IIpH KpY3i «IpaBopyy» H «JIBOPYY» ABOX HANPAMIB, IO BHUXO-
I4Th 3 O/IHiel ToukH (pHc. 9.16).

Kyt 064nciI010Th TaK:

a) mepuinii HamiBIpHHOM BHMIPIOBAHHS KyTa NpPH Kpy3i «IpaBo-
pyy»

Bn =Gy Ay (91 l)

0) JApyruil HaniBnpHiioM BUMIPIOBAHHS KyTa NPH KPY3i «JIBOPYY»
122

Bn Sy —a,, i (91 2)
B) cepe/iHE 3Ha4YeHHS BHMIpSHOrQ KyTa 3.000X HamiBnpHiioMip -
By =05, +B), ©.13)
aAc a,, 4, 4, @, — BUVIKH N0 JiMOy rOpH3OHTaJlbHOTO Kpyra
Bi/lNOBiHO HA TOYKH | i 3 mpH Kpyrax «mpaBopyd» il «TiBOpYY».
OO

270° 90°

180°

Puc. 9.16. Cxema aumipiogaiis 20pu30HmMALbHUX Kymie
cnocobom npuiiomie

Mopsiiok BUMIpIOBaHHSA KYTIiB crocoboM npuifoMis takuii. Bera-
HOBIIIOIOTh TEOJOJIT Y BepuHHi Kyra (puc. 9.16, Touka 2) i npHBOJATL
fforo y po6oumii crau. [Tepiuii npuiloM BHKONYIOTH IIPH KPY3i «IpaBo-
pyd». 3aKkpimiooTh 1iM6 3aTHCKHUM I'BHHTOM, BIIKPIIUIIOIOTH aJlijJajty
i sopoBy Tpy6y. CioyaTky HabJIMKEHO, a IOTIM 3aKpINHBIIN N3y i
TpyOy, OpYILyIOUH HAaBITHHMH IBUHTAMM alifajH il TpyOH, ToYHO HaBo-
JATH HEHTP CITKM HUTOK Ha TouKy 1. BepyThb BifiUIiK N0 rOpH3OHTAIBHO-
My KpYry, iKuii 3anncyIoTs y sxypHai (1abmn. 9.7). BinkpinmaoloTs ajiga-
J1y, HABOJIATh LEHTP CITKH HUTOK Ha TOYKy 3. 3HOBY Ha [OPH3OHTaJIb-
HoMY Kpy3i GepyTh BiLTIK, SKHii 3aNHCyI0Tb ¥ Tabi. 9.7.

J1n9 KOHTpOIMO H 3MEHIIEHHS MOXHOOK NpHIIaAy FOPU3OHTAIbHUH
KYT BHMIpIOIOTh IIPH KpY3i «1iBopyd». g uboro nepeBojsts Tpy6y
yepes 3eHiT. 3aKpiIUTIoTh aXijlafy i BUIKpPIMIOTb JTiM6. 3MiCTHBIIM
nimM6 mpubnu3Ho Ha 90°, 3aKpimisioTh Horo M BIAKPIIUIOIOTH aTiIady.
3H0BY Bi3VIOTh 30poBY TpyOy Ha rouky . 3akpimmotorh amigaty H

123



I'C. Parymmnax

Tabmuysn 9.7.
Kypran eumiprosanis 20pusoHmManeHux Kymie cnocobom npuiiomie
THonoxennst |  Bianik mo Kyr. mo Cepenne
BEPTHKAIb- {TOPH3OHTAa/b- BHMipIOCTLC—}I B | 3HAYCHHSs
HOro Kpyra | HoMy Kpyry {HamiBnpHiiomax| KkyTa

Cran- [Touka Bi-
s | 3yBaHHS

I 194°07"
2 3 KTl 90°43' 103°24' e

] 273°29" 103°23' 103923,
2 3 K1 170°06'

OepyTh BUIK 110 FOPH3OHTAILHOMY KpYr'y. B3spim Bijtik, Biakpinmo-
I0Th ajlifagy i Bi3yIoTh TpYOy Ha TOYKY 3. 3akpimmioiorh ajigauy ii Ge-
PYVTh MO TOPH3OHTAILHOMY KPYI'Y BiJTIK, AKHH TaKoX 34HOCATH
y Tabx1. 9.7. 3a peayiIbTaTaMu BHMIPIOBAHHS KYTIB ¥ JIBOX HaMiBIpHiio-
Max OOYHCIIOIOTh CEPETHIN KYT.

Crioci® KkpyroBux mpHiioMiB 3acTOCOBYETLCS TOJI, KO 3 SKOI-He-
‘(6yzu> TOYKH HeoOXiJIHO BHMIpSTH HEKiMbKa TOPH3OHTAILHUX KYTiB
puc. 9.17).

4
Puc. 9.17. Cxema suMipiogaHHs 20pU30HMANLHUX KY NI
cnocobom Kkpyzoeux nputiomia

CroouaTKy KYTH BHMipIoIoTh NEPIIAM HAMBIpUAOMOM MpH Kpysi
«IpaBopy4» Yy Takill MOCHiIOBHOCTI. BCcTaHOBIIOIOTL TEO/I0JIT Y BEp-
IM{HI KyTa A il IpHBOJAThL V poboumii craH. BeraHOBIIOIOTH O rOpH-
30HTAJILHOMY KPYT'Y BifIiK, 6mu3bkmii go 0°. 3akpimmoloTs amigaxy i
NpH BiOKpiruIeHOMY J1iMOi HaBOATh HEHTP HATOK CITKH 30pOBOI TPYOH
Ha Touky 1. BepyTb BifjiK Mo ropH3oHTaALHOMY KPYry ii 34NMCYIOTh
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iloro B xypHa (ta6ia. 9.8). 3axpininotoTh 1iM6. PyxoMm amigaan 3a Xo-
JIOM CTPLIKH FOANHHHKA MOCTIOBHO Bi3yIOTh Ha TOYKH 2, 3 i 4, 6epyThb
NpH IILOMY BULTIKH, 9Ki 3aHCYIOTh Y XypHai (Tabu. 9.8). Hanisnpuii-
OM 3aKiHYYIOTb NMOBTOPHHM HaBeJCHHAM i BIIUIIKOM Ha MOYATKOBHIl
nyHkT 1. Sxmo movaTKoBHH 1 KiHUEBHH BiNIIKH HE BiJpPi3HAIOTHCA
OibIne SK HAa MOJABIHY TOYHICTH BiMJIIKOBOT'O NMPHUCTpOIo, MpHCTyHa-
10Th 10 APYroro HamiBIpHIOMY.

IIpu 3akpimienoMy J1iMGi mepeBolisTh TpyOy 4Yepe3 3eHIT. Pyxom
3aKpiIUIeHol a/lifaaN MPOTH X0y CTPUIKH FOJHHHHKA NOCIIIOBHO Bi3y-
[OTh Ha Bcl TOYKH #i OepyTh BUUIK. Biftik Ha To4ky | 3amucyloTh B oc-
TaHHill psgok Ta6n. 9.8. Biulikn Ha HAcTymHiI NYHKTH B JAPYIOMY
HANiBIPHAOMi 3aNHCYIOTh 3HH3Y Bropy. SIKIo pisHHIS MiX BilUliIkaMH
B MepLIOMY ii pyroMy HamiBnpHiloMax Ha MoYaTKOBHI HanpsaM | He
nepeBHINYE MOMBiHHY TOYHICTh TEOJOINITa, OOYHCIIOIOTH CEpeHin
BiUIiK 3 JBOX HamiBupuiioMiB. Moro 3amucyiors y HacTynHy rpady
1a6:1. 9.8 i BiHiMAaIoTh Bijl YCiX IHIIHX BiIKIB Ha HACTYyNHi HanpsaMu |,
3 i 4. HaBeieHi HanpsAMH Ha TOYKH 2, 3 i 4 — 1le BEJIMYHMHH KYTiB MiX
[(HMH HaOpsIMaMH. '

SIKImoO KyTH BHMIPIOIOTDH KilbKOMa MpHIOMaMH, BIIIKH O Hamps-
MaX BH3HAYaIoTh K Ccpc/iHi 3 MPHHOMIB, a MOTIM 3a UMMH BilJliKaMH
BH3Ha4aloTh KyTH. Koxuu#l HacTynHHil npHiioM BHKOHYIOTHL TaK, fIK
nepmmii. )19 nociablienns BIJMBY NOoXHOOK MojIulok j1iMba Horo me-
pecTaBiIsIOTh MiX mpuifoMaMu Ha Kyt /80% n, ie n —- KUIBKICTh NPHH-
owmiB. Cyma KkyTiB Mac JtopiBHIoBaTH 360°, [0 € KOHTpOJIeM 06UHCIEHS.
JlogaTKOBHA NOJLOBHH KOHTPOJL BHMIPIOBAaHHS TOPH3OHTAILHHX
KYTiB cmoco6oM KpyroBux MNpHHOMIB — MNOCTifHICTh NOABIHHOL
KoJiMaIiiinoi moxuoku: '

2C=L,-R, +180° (9.14)

Jl19 BUMipIOBaHHS BepTHKAJbHHX KYTiB TEOJOJIT YCIaHOBJHOIOThH
Ha/{ TOYKOIO i MPHBOAATH HOTO OCHOBHY Bich Y MPIMOBHCHE MOIOXEH-
ng. [Ipnm xpysi «mpaBopy4» Bi3yloTb 30poBY TPYOKY Ha TOYKy M
(puc. 9.18). 3akpiLTIOIOTh 3aTHCKHI FBHHTH ajlifaay H Tpy6y. Mikpome-
TPHYHEMH IBHHTaMH TPYOH H ajigaan cyMilllaloTh CiTKYy HATOK 3 TOY-
KOI0. 3aKpilToloTh 3aTHCKHI IBUHTH amifaan i Tpy6u. I1epesipsroTs,
9H 3HAXOJUThCA Ha cepeuHi Oynnbainka piBHS 6114 amiiagy rOpH30H-
TaJIbHOI'0 Kpyra. Po6arh Bifylik Mo BepTHKAJIILHOMY Kpyr'y R, 13amucy-
foTh Horo B xkypHai (Tab:n. 9.9).

BifkpinmoroTh 3aTHCKHI TBUHTH aligagu it Tpyou. [lepesisinu Tpy-
Oy depes 3eHIT, 3HOBY Bi3yIoTh TpyOy Ha Ty camy Touky M (puc. 9.18).
3aKpieIoTh 3aTHCKHI TBUHTH aftifiaf i TpyOH. MikpoMeTpHIHHMH
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Tabnuyn 9.8.
AKypHan suMIplO8aHHA 20pU30HMANLHUX. Kymie
CROCOBOM Kpy206UX RPUIIOMIE

Tomorpagbisg 3 ocHOBaMM KapTorpagii

Binsik mo ropHzon- |
Cran- |Touxa pi-| _TamsHomy kpyry | Cepemne | flpuse- | 50/
il — . 3HAYEHHS| JcHHI P
(WL | SYBAHHS | “gipo- | “MPaBO- | pinmikis | mampsiM 11807
pys” | pyt’
A | o°ol' 180°00' | 0020 090" +1'
2 91°47' | 271°46' | 91°46',5 | 91°44',5 -1
3 116°09' | 296°10' |116%09'.5[116907'5 +1'
4 143°19' | 323°19' l43°l9',0 143°17',0 0
I 0902’ 180°03' | 0VI'5

TBHHTAMH aJiaau i Tpy6H cyMil[afoTh CITKY HHTOK 3 TOYKOIO i 6epyrhb
BIAULIK MO BepTHKAIBHOMY Kpyry L, fKHi 3amHCyioTh y XXypHan
(tabu. 9.9). BusHadatoTh Miclle HYJIT BEPTHKAIBLHOIO Kpyra TEOXOITa.
3a pe3yIbTaTaMi BILTIKIB i BH3HAYEHOI0 Micls HYJIS 069HCIIOI0Th BEp-
THKQJIBHUH KYT:

v=MO R, 180°. (9.15)
=L, -MO. (9.16)
PesyibTaT o64HuCcIeHD BEPTHKAIBHAX KYTIB 3aMHCYIOTh y TabJ1. 9.9.
\ M
: s
Kpyr nisopyy VRN Kpyr
/ AN npaBopy4

JTiHIA
TOPU3OHTY

I .
Puc. 9.18. Cxema 8uMIpro6antsa 6epmuKaIbHUX Kymie
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N

i

6.

10.
11.
12.
13.
14.
15.
16.

Ta611u14;1 9.9.
KypHan sumipioganms 8epmuKaibHux Kymze
. Touka Bigsix no Micite nyns |Beprakanb-
CraBuifl | pisvpanyg | pepruxansHomy Kpyry MO HUH KYT v
Kpyr "niBopyu”
3 2 1°16’
4 2°49'
Kpyr “npaBopyu”
3 2 178°46' +01" +1°15'
4 177°13' +01' +2°48'

KOHTPOJIbHI 3ATIMTAHHA 1A TEPEBIPKH 3HAHD

Oxapaxktepu3yiiTe IpUHIHI BUMipIOBaHHs KYTiB.

Hassith TMNH TeOAOJITIB i iXHI METPOJIOTTYHI XapaKTEPHCTHKU.
Hapucyiite reoMeTpuuny cxeMy i Ha3BiTb OCHOBHI YaCTHHH Teo-
JroJtiTa.

Bynora 3opoBoi Tpy6H.

ByjioBa piBHiB.

BijiikoBi mpHCTPOT, 110 BUKOPHCTOBYIOTH Y TEOJOJITAX.
OxapakTepusyiiTe 6ygosy Teonosira T30.

VCTaHoBITh TEOIOJIT Y po6ode NONOKEHHS.

BukonaiiTe nepeBipKy piBHS NpH allijlajii TOPH30OHTAILHOrO Kpyra.
Busnaute KosniMaliiiny moxu6xy.

Busnaure Haxni1 ropu3oHTaIbHOL oci o6epTaHis TPY6H.
[TepeBipTe ciTKy HHTOK TPYOH.

Buznaute Micie Hyns BepTHKAJILHOTO Kpyra.

BumipsiiTe ropnzonTtanbHuil KyT cnoco6oM NpUHOMIB.

BuMipsiire ropusoHTadbHHH KYT COCOGOM KPYTOBHX NPHHOMIB.
BuMipsiiTe BepTHKAILHH KYT.
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10. HIBEJIOBAHHS
10.1. Bmm niBeIoBaHNA

[1pu BuKOHaHHI Tormorpado-reoe3HYHHX PodiT HEOOXiJHO BH3HA-
4aTH IIEPEBHINEHHS TOYOK 3€MHOI MOBEPXHi, o0YHcIOBaTH iX abco-
JIFOTHI 1 BI/IHOCHI TTO3HAYKH, NEPCHOCHTH Y HATYPY MPOEKTHI MO3HAYKA
1 BH3HAYaTH OCi/JaHH4 CIIOPYA.

HiBe/moBaHHY — I BH3HAYCHHS BHCOT TOYOK 3eMHOI MOBEPXHi
BiiHOCHO Jesikol BHO6paHoil Touku abo HaJ piBHeM Mops. B 3amexHocti
BijI HeOOXiJHOI TOYHOCTI Ta HASBHUX OPUJIAJiB BHKOPHCTOBYIOTh TaKi
METO/IH HiBEJIIOBAaHHS: rcoMeTpHYHE, TPHTOHOMETPHYHE, MAPOCTATHY-
He, bapoMeTpUYHe, aBTOMATHYHE T4 aePOHIBEIIOBAHHS.

[eomerpndne HiBeIOBaHHA BHKOHYIOTh T'OPH3OHTATBHHM MpOMe-
HEM Bi3yBaHHA 3 JoNoMmorolo HiBeldipa abo Teomoiita Ta peilok 3
noaixaMi. Ha cepefHio kBagparudny moxu6oxy, ska Moxe 6yTH Bij1 0,5
A0 10 MM/KM, BITHBa€ KJIaC HiBEIOBAHHS. 3aIeXHO BiJl B3aEMHOI'O PO3-
TallyBanH4 HiBedipa Ta pelioK 'cOMEeTPHYHE HiBEJIOBaHHS 3/Iili CHIOIOTE
JABoMa crmocobaMmu: 3 cepeJuHN i Bepen. [‘comeTpuyne HiBETIOBAHHSA
3aCTOCOBYIOTD /I CTBOPEHHS JIepKaBHOI BUCOTHOI MEPECXKi, BICOTHOTO
o6rpyHTyBaHHS TonmorpadiyHUX 3HIMaHb, a TAKOXK IPH NPOCKTYBaHHI i
OyIiBHUNTBI iHKEHEPHUX CIOPY/IL.

TpuronomerpHuHe HiBe/TIOBAHHS 3aCTOCOBYETLCA /Ul CTBOPEHUS BH-
COTHOI OCHOBH | BHKOHaHHA Tomorpaiynux 3HiMaHp Ta PpilllcHHS
Pi3HOMAHITHUX iHXEHEPHHX 3aa4. M oro BHKOHYIOTh MOXHJIHM MPOMe-
HEM Bi3yBaHHS 3a [JOMIOMOTOI0 Teo/oiliTa abo Kinperens. 3a pe3yibTa-
TaMH BHMIPIOBaHHS KYTa HaxIJly JiHil Bi3yBalHs® 3 OJ[Hi€l TOYKH Ha
IHDIY Ta TOPH3OHTAILHOI BIACTaHi MK HUMH OOYHCIIOIOTH IICPEBHITICH-
H4 32 popMy/laMH TPHIOHOMETPHUIHOTO HiBesmoBanH. CepelHs KBajl-
paTHyHa NoxH6Ka BU3HAUYCHHA MepeBHINECHL — 10 MM.

TigpocTaTiryne HiBenOBaHHA OCHOBale Ha MPHHIMII CHOJNYYeHHX
MOCYJHH, B AKHX pilUHA 3aBX/H 3aiiMae OJHHAKOBI piBHi. Bukopucro-
BY€ThCH IS TOYHOTO BCTaHOBJICHHS Oy/liBeJIbHUX KOHCTpPYKIliii B mpo-
€KTHI IOJI0XEHHS, BHBIPEHHS M1l 4aC MOHTAaXy TEXHOJOTIYHHX JIiHii
3HaYHOI JIOBXXHHH, BUMipIOBaHHS OCLIaHHA CIOPYA Ta Nepe/iavi No3Ha-
40K 4Yepe3 BOJHI Mepeuikoau. CepeHd KBaJipaTHIHA ITOXHOKA BH3HA-
YeHHA MepeBHUEHb — (0,1 MM.

bapomeTpiyHe HiBeTIOBaHHA OCHOBaHE Ha BUMIpIOBaHHi OapoMerpa-
MH-aHEPOIJaMH B TOYKAX CIOCTEPEXXEHHS aTrMoc(epHOro THCKY, IKHH 13
36UTbINEHHIM BHCOTH 3MCHINYEThCS. PisHHIIO BHCOT MK ABOMAa TOYKa-
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MH BH3HAYAIOTh 32 pe3y/IbTaTaMH BHMIPIOBaHHS B HHX aTMocdepHoro
THCKY, TeMIEpaTypH if BOJIOTOCTI NOBITPS, BHKOPHCTOBYIOYH OapoMer-
puuny Qopmyiny. BuxopucroByeTbes mpH posBikax i OymMIBHHITBI
THITHUX CIOPY/, a TAKOXK Y BANMAAKaX IPHCKOPEHUX METO/IB 3HIMaHb.
Cepenns KBajipaTHYHA HOXHOKA BH3HAYeHHS BUCOT — 300 MM.

ABTOMATHYHe HiBe/IIOBAaHHA BHKOHYETHCS 3a JONMOMOIOIO BHCO-
TOMipiB-aBTOMATIB, 1[0 KpeclaTh Mpodimb MicleBocTi a6o BKasyloTh
no3Hayky Jinil mpodimo. [dis mpodimorpadiB IpyHTyeThCS HA Me-
XaHIYHOMY HeHTpHPi a00 Ha BHKOPUCTAHHI TOPH3OHTAILHOI MOBEPXHI
piminu B nocyauHi. CepeHs xBajpaTHIHA MOXHOKa BH3HAYEHHS Mepe-
BunieHb — 100 mMM/kM. Bucoromipu-aBromMard 6yBaloTh MeXaHiyHI,
eJCKTPOMEXaHIUHI 1 eJICKTPOHHO-MEeXaHI4HI.

10.2. Tunu uisenipis i HiBexipuux peiior
Ta X ocodauBocri

[Ipu reoMEcTPHYHOMY HiBENIOBAHHI IEPEBHINEHHS OJHIEI TOYKH
MicieBocTi abo coopy/iH Hajl iHIIOIO BH3HAYAIOTH 3 3aCTOCYBAHHSAM I'0-
PH30HTAJILHOTO MPOMEHS, IKHI 0J(EpXKYIOTh 3 IONOMOI0I0 HIBEIpa Ta
HIBCIIPHIX peloK, sIKI CTABJATH Y IIHX TOYKAX.

CyuacHi HiBelipH KJiacH$iKyIoTh 3a TOYHICTIO, NPU3NAYeHHIM, KOH-
CIPYKTHBHHMH OCOOIHBOCTSIMH 1 MipOIO ABTOMATH3aMil OKPEMHUX ofle-
pauiii. 3a TouHicTIO HiBeNipU OYBAlOTL BUCOKOTOYHI, TOYHI i TEXHIYHi.
3a cmocoOoM ycTaHOBJIEHI JiHil Bi3yBaHHS B pobounii cTal HiBEJpH
JWIATH HA TaKi, y IKAX JIHIIO Bi3yBaHHS BCTAHOBIIOIOTH 10 LUUTIHJIPHY-
HOMY PiBHIO, IO HALJIYXO CKpiMUiclHii 3 30poBolo Tpy6olo, i HiBEJNIPH &
KOMIICHCATOPAMH 3 CAMOYCTaHOBHOIO Jlillicio BizyBanms. TexHiuHi
HIBEJIIPH 001 {HYIOTH TaKO0X JIMOOM JUIS BUMIPIOBaHIS rOPH30HTAlb-
uHX KyTiB. 3apa3 cepiiiito BHpoOJg10ThLCS TaKi THNH HiBelipis: H-05,
H-3, H-10, H-05K, H-3K, H-10K, H-3KJI, H-3I1, 2H-3]1, 2H-10KJI,
3H-2KJ1. Llndppa y mudpi HiBeTipa cBIAYHTL MPO JONYCTUMY CEPEAHIO
KBaJIpaTHUHy moxuOKky (B MuliMeTpax) MpH HiBeJIOBaHNl Ha | KM Io-
agiiioro xomy. Jlitepa K cBiguuTbh Ipo HAgBHICTL KOMIIEHCATOPA,
a JI -—- j1iMba ropusonTaabHoOro Kpyra.

Bucokorouni HiBenipu H-05 3 onTHYHUM MIXPOMETPOM 1 HIBEIIPH
H-05K 3 xomneHcaTopoM NpH3HadeHi Juil HiBenoBaHHd | Ta 1 kiacis.
Touni HiBemipu H-3 3 wwninapuunum piBueM, Hiseripu H-3K 3 kommenca-
TOPOM BHKOPHCTOBYIOThcst Tipu HiBemoBaHnHi I11 Ta 1V xiacis, imxkenep-
HIX PO3BIKAX i iHKeHepHO-reoe3NMHOMY 3abe3neueHHi Oy/IiBHULTRA.
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Texniuni Hisenipy H-10 Ta H-10K BHKOpHCTOBYI0TbCA MpH TOMOIpa-
(iunux 3HIMaHHAX, IHXEHEPHO-TEO/[E3HYHHX PO3BigKax 1 poboTax Ha
Oy/MIBHHLTBI CIOPY/L.

dipma «Kapn Leiic [ena» punyckae HiBemipn N1002, NI007, N1025,
NI050 i N1030. 3 3apyOixkHHX HiBeipiB pisHHX (ipM, IO NpH3HAYEHI
JUI9 3HIMaHHS Ipod B MICT[eBOCTI, HIBSIFOBaHHS MOBEPXOHDb Ta I'eoje-
3U4HOro 3abe3neueHHs Oy/(BEJIbHOI0O BUPOOHHUITBA, BHKOPHCTOBYIOTh
ontu4Hi Hisemipn: SETL mapox DSZ3 Ta AL-20 3 noxubkoto 1,5 MM Ta
2,5 m ga 1 xM; apromatuudi HiBestipy SOKKIL mapox PL1, BIC, Bl,
B2, 3 moxuOkoro mpH HagBHOCTI MiKpoMeTpoHHol Hacaaku 0,2 i 0,5
MM/KM, a Ges mel — 0,8 Mm/ry; C300, C310, C320, C330 3 moxubkoio
6e3 MikpoMerponHoi Hacajkn 1,0; 1,5 ta 2,0 MM/KM.

Hlupoxko 3acrocoBytoThed JlazepHi HiBedipu LP30, LP31, Benjamin,
HJT130, JIamxa-Topusonr, Jlumxa-3ennt, LaserLevel 1470/1480,
Laserplane 130/130J, Laserplane 500C/600, LaserLevel 1432.

Iudpogi HiBeTipH JO3BOJNAIOTL BAKOHYBATH Ti X POOOTH, 10 i om-
THYHI HiBeTipH. {X 0cOOIHBICTIO € HAaSBHICTL €NEKTPOHHOIO JIATHHKA,
IO JO3BOJSE 3 BHCOKOIO TOHHICTIO 3HIMATH BIUIIKH 3 cHeliaIbHOl
TPHX-KOA0BO1 pelika. OnepaTopy HoCTaTHLO HaBECTH MPH.Iaj Ha peii-
Ky, chokycyBaTH 300paXKeHHS il HATHCHYTH KHOMKY. [1pniajt BHKOHY€
CaMOCTIHHO 3HATTS BULTIKY 1Mo peiili i BEMIpIOBAHHS BLACTAHI O HEL,
1o BimoOpaxyeThes Ha eKpaHi. BukopHcToByloThesS LU(POBI HiBEIIpH
mapok DiNi 12, DiNi 12T, DiNi 22 ta PowerLevel SDL30, mo mMatoth
moxuoky 0,3-1,0 MM/KM.

CyuacHi mITpUXoBi Npenn3iiiui i mamxoBsi JepeB’dHi HiBeJNipHI peii-
KH KJIacH(IKYIOThCS 33 TOYHICTIO, KOHCTPYKTHBHMMH 0COOJIHBOCTAMH
i npu3HaYeHHIM. 3a TOYHICTIO HiBeNipHi pelikd 6yBaroTh BUCOKOTOUHI,
TOYHI | TeXHIYHi. 3a MOBXHHOIO PO3PI3HAIOTb TPH- T4 YOTUHPHMETPOBI
peiikH, SKi MOXYTh OyTH CYHUIBHHMH, CKJIaJaHHMH i PO3CYBHNMH.
Moginkn HaHeceHi 3 oaHoro abo JBox OOKiB. PelKU MOXKYTh Matu
KPYI/IHi piBeHb /Ul BCTAaHOBIEHHS iX B MpIMOBHCHE mojjoxenns. Cy-
vacHi petiku MaroTh mudpu PH-05, PH-3 ta PH-10 1 BxoasTs q0 xoM-
IIeKkTy HiBendipis BimmoBigHo H-05, H-3 1 H-10. Jlirepn o3HadaoTh:
P — peiika, H -— niBemnipHa, a qudpu 10, 31 05 BkazyroTh cepe/IHIO KBd-
ApaTHIHY MOXHOKy HiBeJFOBaHHS (B MUIIMETpax) Ha | KM foJBiIHOI'O
XOAY.

Peiixa PH-05 — ojHocTOpoHHS, ABJsle c060I0 CYUUILHY paMy Jlo-
BXHHOIO 3 a60 1,2 M, Ha Ky HaTArHYTa iHBapHa CTPiyKa 3 HAHECEHUMH
NBOMaA IIKaMaMH, 9Ki 3MilleH] ofiHa BITHOCHO ofHol Ha 2,5 MM. Ha oc-
HOBHIl HIKaJI MiNKCcAHI MiBASIIMETPOBI NoAiIky Bix 0 o 60, a Ha Jo-
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nmoBHIOBaNLHIN — Big 60 no 120. Biutik mo npenusiiidiil peini 6epyTb
3a JIOTIOMOT0I0 ONITHYHOTO MIKpOMeETpa.

Peiixa PH-3 — /IBOCTOpOHHS iATIKOBA, SBJsE c0O0I0 JAepeB AHHUii
Gpycok 3aBurpmiKe 810 i 3aBTOBIIKHA 2-3 cM, Ha AKHil HaHeCeH HIanl-
KOBi CAHTIHMETPOBI MOAUIKH 1 MiANHCAHI 3HAYEHHS IECIHMETPOBHX
moinok. Ha ojnomy 6ol HaHeceHi YopHi i 6ii noxinku (Yopuui Oik),
a Ha JipyroMy — 4epBoHi i 6ii (depBonuil 6ik). Ha 060x Gokax peiku
noAuIKy BukoHaui depes 10 MM. [To yopHOMY Gomi MOIUIKY HAYTH BijJX
HYJI 710 3 M. Hysib pefikn cyMiImaoTs 3 n'aTolo peiiku, To6TO 3 HIDKHIM
KiHI(eM, 10 0O06UTHIT 3231010 cko6o10. [1o uepBoHOMY 6011 MOYATKO-
BRIl BiJUIK MounHAeThes 3 uMciaa 4787 a6o 4687. Pisumig BifuKiB mo
pisHHX GoKax pelikH MOBUHHA O6yTH cTanofo. ]eniMeTpoBsi MiNHCH MO-
KYTh OYTI TPIMHMHN 1 0OepHEHUMIL.

Peiixa PH-10 -~ JBOCTOpOHHS LHAlIKOBA, Ma€ KOHCTPYKIiIO, aHa-
joriuny jlo pefikn PH-3, i, 9k npaBIulo, BHIOTOBJIOETLCH CKJIaaHo10,
JIOBXHHOIO 4 M.

3a pesviIbTataMH aHaJi3Y THIIB HiBEJIPIB i HIBEIIPHUX PEHOK, IX Me-
TPOJOTIMHIX XapaKTepHCTHK 1 obsacreli BHKOpHCTaHHS BHOUPAIOTH
HIBEJIp 1 HIBCHpHY Peiiky 14 iHKeHepHO-I'co/le3nduoro 3abesneuents
KOHKPETHOI'0 OYIiBETbHO-MOHTAXXHOr0 BHPOOHHLTBA a60 BUKOHAHHS
PO3BIJIOK.

10.3. bypona niseaipin

3arasibHi BiioMocTi rpo 6yxoBY HiBeipiB

Koxuuii THn HiBemipa Mac cBoi KOHCTPYKTHBHI ocobimBocTi. Alle,
HaJIe)kKayK 0 OJIHOTO KJIacy I'€OJEe3HYHHX MpuIaliB, BCl BOHH MaloTh
CribHi OCHOBHI YaCTHHH: 30pOBY TPYOY, piBHI 1 YCTaHOBIIIOBAJILHI IPH-
crpoi. OG0OB'I3KOBUM € OIHAKOBE B3acMHE PO3MIIIEHNs OCEi.

HiBenip 3 muminapuunuM pisiem (puc. 10.1) ckaafaeTbes 3 nijicras-
KH |, 30poBoi Tpyou 53 06’exTuBOM 4, oKy/1spa 6 Ta GpoKycyoyoi fnpus-
MH, 11O TepeMillyeThes 3 JIOMOMOrolo PYydYKH, IMIHAPHYHOro 2 Ta
Kpyrioro § piBHiB, MiJiHiMaILHOTO 9, 3aTHCKHOTO 3, MIKpOMETPHYHOIO
Ta eljieBaliiiHoro 7 rBUHTIB. 306paxeHHS KiHLiB 6yIh0amIKy IHITHA-
PHUHOTO PIBHS CHCTEMOIO MPH3M MepeIaeThes y 30poBY TpYyOy.

[TpuHitunoBa cxeMa HiBelipa 3 HUILIHAPHYHHUM piBHEM NOBHHHA 3a-
Oe3meyyBaTH BUKOHAHHS OCHOBHHX I'€OMETPHYHHX YMOB: BICh Bi3yBaH-
Ha ZZ, i Bich nuiHApHYHOro piBua LL, moBrntHi 6yTH mapalieibHi, Bich
xpyrioro pisEe UU, moBunna 6yTH napaieibHa ocl obepTanHg
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I Ui

Puc. 10.1. Ilpunyunosa zeomempudna cxema Hisenipa
3 YURTHOPUYHUM DiBHEM.
1 —- nidcmaexa; 2 — yuainopuunuill pigensb; 3 — 3AMUCKHUI 26UHM,;
4 - 06 'ckmus; 5 - sopoea mpyba, 6 -~ oxyaap; 7 — enesayiiinuil 26unm;
8 —- kpyanuil pigens; 9 - NIORIMANLHI 26UHMU

(ocHoBHiil oci HiBeiipa) I, Bich BisyBaHHa ZZ, mOBHHHA GYTH NepreH-
JHKYIIIpHa Xo ocHOBHoI oci I, HiBesipa.

[Tpn BU3HaAYEHH] DepeBHINEHD HAMOUIbIIE 3HAYECHHS Mae BUKOHANHY
reOMETPpHYHUX YMOB. lle 3yMoBiIcHO iX 3HAYHOIO MIHJIHBICTIO B I1EPIO/{
po6OTH i TpaHCTIOPTYBAHHS.

VY Tonorpago-reojiec3ndHNX poOoTax HIHPOKO BHKOPHCTOBYIOTLCA
HIBEJIipH, Y AKUX JIHisl Bi3yBaHHI aBTOMaTHYHO BCTAHOBNIOCTLCSA B TOPH-
30HTaIbHE MoJ0XKeHHA. 1€ /focaraeThcsi BHKOPHCTAHHSAM KOMIIEHCATOPIB,
Ki 3a0€31eYyI0Th TOPU3OHTAILHE MOJIOKEHHS TIPOMEHS Bi3yBaHHsl.

KoMneHcanis KyTa HaxujIy oci BisyBaHHs 3/1IiCHIOETbCS KOMIICHCa-
TOPOM 3 MiIBIIIEHOIO CITKOIO HHTOK, SKHH IOBEpTac MpOMiHb Bi3yBaH-
Hel, COPSIMOBYIOYH HOT'O B [[EHTP HATOK CITKH 200 KOMIIEHCATOPOM 3 Ma-
pajebHAM TICPCHOCOM MPOMEHS Bi3yBaHHA Ha [oro mo4arkoBHH Ha-
ApsIM y UEHTP HUTOK CITKH.

KoediuieHT komMmencauii

K=f/S, (10.1)
ae f - GOKycHa BiicTaHb 30POBOI TPYOH, MM,;
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S — Bi/ICTaHb BiJI TOYKH NOTPAIUISHHS IPOMEHS Bi3yBaHHS Ha J3epKa-
J0 abo Npu3My KOMIEHcaTopa IO EHTpa HATOK CITKH, MM.
HeoOxifiHe 3Ha4YeHHs KoedillieHTa KOMIEHCAMil {OCATacTbcs Me-
XaHIYHHUMH, ONITHYHUMH 200 ONTHKO-MEXaHIYHHMH 3ac00aMH.
OnruiHa cxema HiBexipa H-10KJI (puc. 10.2) Bkiatouae o6'extus 1,
TICHTANpH3MY 2, IpH3MY-KOMIIEHCATOP 3, MEHTA-NPH3MY 4, CITKY HUTOK
5 Ta okynsp 6.

———— —_—
>

//////\
AN
A}

1 2 3 4 5 6

Puc. 10.2. Onmuyna cxema nieenipa H-10 KJI:
I —— ob’exmus; 2, 4 — nenmanpusmu; 3 — RpUIMa-Komnencamop;
5 - cimka numok; 6 — oKyaap

Hiseuip H-3K Mae npu3aMoBRii KOMIEHCATOP ONTHKO-MEXAHIIHOIO
THRY, 1{0 3a0c3ledye aBTOMATHYHE BCTAlOBICHHS JIHII Bi3yBA4HHS
y lOpPH3OHTATIbHE MONOXEHHS PH KyTaX HaXMIIy oci Bi3yBaHHSA Jo 15,
[Tonepenubo Bick 06epTaHHs HiBeJlipa BCTAHOBILIOIOTH B NPSMOBHCHE
MONIOXKCEHHS 3a JlonoMoroio kpyrjoro pisas. KoMnencatop cxia-
JIACThCA 13 pyXOMOT NPH3MH, SKY Ni/IBIINYIOTh HA YOTHPHOX CXPEIICHHX
HATKAX, Ta HepyxoMoi. BiousHi 6okn 060X nMpH3M posMilleHi M Ky-
TOM 45° Jlo MPOMEHS Bi3YBaHHS, 10 MPOXOAUTDH Yepe3 HEHTP 06’ €KTH-
Ba.

Jlns HiBenipiB 3 KOMNERcAaTOpaMu NMOBHHHA BHKOHYBAaTHCh OCHOB-
Ha yMOBA: JIiHiA Bi3yBaHHS Oy/ie TOPH3OHTAIBHOIO, SKIIO HAaXHJI 30po-
BOI TpyOH IHCTpyMeHTa He OUThIIMH, HDK JONYCTHMHH KYT KOMITEH-
cauii.
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~ bynosa wiBeaipa H-3

Hisenip H-3 - To4nni, 3 DHIIHAPHIHAM piBHEM OiJg 30pOBOI TpY-
OH 1 ejieBallifHAM IBHHTOM. BiH mpH3HAYeHNIT 1711 reOMETPHIHOIO HiBe-
Jnoannd LIl Kiacy 3 cepelHbOIO KBaApaTHYHOK MOXHOKOIO 3 MM/KM.
3aranpauil Burign gisenipa H-3 nokaszano Ha puc. 10.3. HiBenmip ckia-
JaeThes 3 BEPXHbOI | HIDKHLOI YacTHHH. BepXHq dacTHHA BKIOYae 30-
poBY Tpy6y 53 HWIIHAPHYIHUM piBHEM, HABITHHI 9, 3aTHCKHUIL § Ta exre-
BallifiHMA 3 IBUHTH i Kpyrimii piBens 2. HuXXHg yacTnHa BHKOHaHa
¥ BUTJII MiACTABKA-TPUHDKKH 3 TphoMa MiAHIMAJILHUME FBHHTaMH 10
Ta ILIACTHHOO, IO P YKHHUTS.

Puc. 10.3. 3acanenuii eu2nao-nigenipa H-3:
I — nidcmaexa-mpuniowcok, 2 — kpyanuii pigenv, 3 — enesayiiiiuil 26unm,;
" 4— oxynap; 5 — 30posa mpyb6a,6 — orycka pyyka; 7 — o6 ‘ekmus;
8 — samucknuli 2eunm,; 9 — Hagionuil 2eunm, 10 — nioHIMANbHI 26URMY-

Y xopnyc 30poBoi Tpy6H BCTAHOBJICHO 00'€KTHUB 7, OKYIsIp 4 Ta
CITKy HHTOK 3 9YacTHHOIO MPHU3MOBOIO MPHUCTPOI0 HHIIHAPUIHOIO
piBHS. 3 JiBoro 60Ky Tpy6H po3MillleHUH IIHAPHIHUI PiBEHD i MpH3-
MOBHH MpHUCTpIH, Mo nepemae 3006paxeHHs KiHIiB 6y;1p0aumku B mole
3opy Tpybu. Uitke 306paskeHHS BIUTKIB MO peiflli OTpHUMYIOTH IOBOpPO-
ToM $oKycHOI pyukH 6. Y KopImyci 30poBoi Tpy6u 3 60Ky OKYIsIpa € Jo-
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THPH BHIIPaBHUX BHHTH LULTIHpHYHOrO piBHY. BunpasHi reHHTH 3a-
KpUT! KpHIIKOIO.

BepTukaiabHy Bich NpHaagy B NPSMOBHCHE NOJIOXKEHHS BHBOIATH
KpyIJuM piBHeM 2, IO Mae TPH BHNPAaBHHUX I'BHHTH, 3a JONOMOIOK0
TPhOX MiJHiMAJbLHUX TBIHTIB TPHHDKKA. JUIT HaJaHH4 OCi Bi3yBaHHA 30-
poBoi TpYOH TOPH3OHTAIBHOIrO MOJIOXKCHHS BHKOPHCTOBYIOTH IIMIIHJA-
pruHHi piBeHb. Bich BisyBaHHd 3aiiMae TOPH3OHTallbHE NOJIOKEHHS, K-
1o BiZIoOpakeHHs KiHlliB Oy IbOAKH NUIIHAPHIHOLO PiBAA 3a J0NOMO-
ro1o ejleBalfiifHoro rBUHTA 3 CYMICTHThCS B IO 30py Tpyon (puc. 10.4).
B noi 3opy tpyou (puc. 10.4) ogHouacHo BUAHO Oyiabbaiuky piBHSA 1,
HiBeNipHY peliky 2, citky HuToK 3. Bijmik mo peifui gopisnroe 1350.

Jinsg rpyboro HaBejieHHS TMPHIAy Ha pellKy Ha KOpIyci 30poBoOl
Tpy6u € mpuctpiil Anst BisyBaHHS (MyIuKa). ToyHe HaBejeHHs HA pEIiKyY
BHKONYIOTH IBHHTOM 9 TpH 3aKpIVIEHOMY FBHHTI 8.

V kommicke HiBeiipa H-3 BXOANTHL TaKOX IITaTHB 3 CTAaHOBHM
'BHHTOM, QY1JIdp, 3a0acHHH IHCTPYMENT i MpHIIAJIA.

Puc. 10.4. Ione 30py mpybu nisenipa H-3:

1 — byambawra piens, 2 — wigenipna petixa; 3 —— cimKa HUMoK

10.4. Higroroska nisejipis i uiBexipnux peiiok 10 podorn

HiBenipu moBHHHI 32/10BOJILHATH HEOOXIAHI OMTUKO-MEXaHiYHi 1 Ie-
oMCTpH4Hi YMOBH. HiBelipH XapaKTepH3yloThCs KOMIIJIEKCOM METpO-
JIOTTYHUX XapaKTepUCTHK i MIAratoTh nepeBipli i MeTpoJIoriuHii are-
craifii. 3MicT mepeBipHUX POGIT [UIA HIBEIipiB MpH METPOJNOTiYHOMY
KOHTPOJIi i CIOCOOH, SKi MPH LIbOMY 3aCTOCOBYIOThCA:
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IepeBipka 30BHINIHBOTO TEXHITHOI'O

CTaHy i KOMILTEKTHOCTI Bisya:1bunit or1an

Ouinka npauesaTHOCT Bunpo6osyBanns
IlepeBipka rOIOBHOI FEOMETPHTHOT MonboBHit Gaste
YMOBH

Ilepesipka poboTu KoMITeHCATOPA ABTOKOTIMATOD

BusHagenHs cepeliHbOl KBafPATHIHOT

MOXHOKH TepeBHIICHHS Ha CTaHIIi.l'I HoaboBHiT BHCOTHHIT MONIT OH

Te came, Ha | kKM xomy BucoTHuHil noxiron

3oBHIIHINA cTaH HiBelipa HepeBIpAOTH Bi3yaJdbHHM OITIS/IOM.
[IpH uboMy BHSABISIOTH HOITKO/KEHHS ONTHYHUX | MEXaHIYHHX YACTHH
HiBeutipa. [1epeBipAI0Th BCTAHOBICHHSA PIBHIB i peryioBaJbHHX IPHCT-
poiB. 306paxeHHs y 30poBiif Tpy6i NoBHHHE GyTH HITKIM i HejieGopMo-
BaHHM, OCBITJICHICTb IOJIS 30pY -— PIBHOMIPHOIO; He JIOMYCKAETLCS Ne-
peKoUTeHHs 300paxeHns. [TepeBipSi0Th MPABHALHICTS i 3pYYHICTH VK-
JaJaHHd HiBelipa B SIIHAK, 3aMKH | IPHCTOCYBAHHS JUIA IICPCHECEHHS.
KoMITeKTHICTh HiBellipa KOHTPOJIIOIOTh 3TIAHO i3 CHHCKOM, HaBeJeHI M
y macmopTi Hisenipa. Pobounii cTan pyxoMIX 4acTHH MepeBipAoTs Bli-
npo6oBysaHHAM. [IpH II5OMY BHSBISIOTH i YCYBalOTh B PYXOMHX 4aC1il-
HaX JUO(TH, HEMIABHICTb XOMYy i moMiTHI edopmauii. [Tepesipsiors po-
60T03/1aTHICTh MIKPOMETPHYHOI'O 'BHHTA TPYOH, eIeBaIliiiHOI0 IBHHTA
1 ipHcTpoto /1A YokycysanHs. [lepeBipsaioTh perymoBaibHi MpHCTPOL.

OcobimBY yBary IpH ONiHIOBaHHi PoGOTO3IATHOCTI HiBEIIpa 3Bep-
TalTh Ha TaKl YMOBH: 3a6e3MeYeHHs IUIABHOIO XOAY MiHIMAIDLIHX i
MIKPOMETPHYHHX IBUHTIB, JIETKOTO | IIIaBHOI0 0GEpTaHHS HiBeipa Ha-
BKOJIO Oc¢i, CTIHKOTO MOJOXeHHS HiBeJlipa Ha mrratusi. Xij migmiMains-
HHX TBHHTIB DPErYIIOIOTH 3 JONOMOIOIO PErYJIIOBAJLHUX TI'aloK 3i
cneliaIbHUMHI OTBOpaMH MiJ IIMHJIbKH. SKIIO XiI MigniMaibHuX
I'BUHTIB [1yXe TYruil abo BUIbHHI, iX BHKPYYYIOTb JOTH, TIOKH e cTaHe
BIJIHO OTBOPH pEI'YIIOBalbHUX raflok. B IIi oTBOopH BCTaBASIONhH
HIMAIBKA | KpYTSTh FTafiKH B TY YH iHILY CTOPOHY, 100HBalOYHCH MJIAB-
HOT'O X0y I'BHHTIB.

CranoBHIl [BUHT MiJ] Yac perymoBaHHd X0y MiAHIMAJILHUX I'BHIITIB
He TIOBHHEH 6YTH 3aHA/TO TYro 3aTaruyTuM. [IpH 3anaaro Tyromy a6o
BUILHOMY X0/Il HaBiHOro a0o eeBalliifHOI'0 I'BUHTIB ¥ OTBip, IO 3Ha-
XOJUTbCS HA PEryMoBaJIbHIH raiilli, BcTaBAgIoTh MWINHILKY i obepTaH-
HAM wi€el raiiky jgocsraroTh moTpibHOTO XOAy I'BUHTIB. [Ipn Tyromy
obepTaHHi TpyOH Ha BepTHKAIbHIIT Oci il HEOBXi/THO 3MACTHTH HAHOBO.
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[Ipm orsil MITaTHBA 3BEPTAIOTh YBary Ha KOPCTKIiCTb 3'¢THAHHS
fforo okpemux yacTiH. HiXXKH LITaTHBA NOBUHHI MOPIBHSHO TYro obep-
TATHCA B INAPHIPHOMY 3'¢/IHAHHI 3 FOJIOBHOIO YaCTHHOIO.

Ocrarounuii BHCHOBOK PO NPHUAATHICTH HiBedipa JIS BUKOHAHHA
pobiT motpibHOi TOYHOCTI poGJsAThH Micisd BHKOHaHHS NEPEBIPoOK i
Bi/INOBI/IHAX iM PEryIIOBaHb.

HisenipHi pefﬂ(ﬂ XapaKTEePH3YIOTbCS KOMILIEKCOM Mf:TpOJIorqunx
XapaKTepHCTHK i MUIraloTh nepcmpm 3umict nepemprmx pobir i cmo-
cobn mepeBipoK HiBeJipHUX peiloK:

[lepesipxa 30BHINIHLOIO BUTISAIY 1 Bisyannauii orsa,
TEXHIYHOTO CTaHy BHIIPOO Y BaHHA

[TepeBipka cyMiIIEHHS! HYILOBOIO IIIrpyuxoBa Mipa goBxuiu 1
Bi/ITIKY OCHOBHOI HIKa/IA pefKy 3 IT'ATKOI0 THITY 3 MIHOK moAuTKH 0,2 MM
I%vurfliz}‘xglff{ﬂ BLUTIKY, mo BUIMOBI Ta€ . Te cane

I'SITL pedky 110 JONOBHIOBANBHIA  [IKaj

ITepeBipka 1oBKUHM Oylb-SIKOrO -

HaMEHINOTo 1HTe PBaIy WIKAMU pelika
Busnaueuns J0BKUHE METDOBHX  IHTEPBATIB .
I cepeHLOL IOBXKHHU MeTpa apu peifok

[1pn Bunpo6oByBaHusIX BU3HAYAIOTh Ha/IHICTh KPIMUICHHS Ha KOP-
fyci piBHs, py40K, METaJICBOI CKOOH N'ITKH; po60TO3aTHICT) dikcaTo-
pa, 1110 YTPHMYE CcKJlajJaHy peliky B pobodyoMy cTani; po6oTo3aaTHIiCTh
3aMKIB i 31CYBOK, II{0 CKPIIUTIOIOTH YaCTHHH CKJIaJaHol PeHKHU B CKIaJIc-
HOMY T0JIOXCHH]; MPHIAraHHS YacTHH CKIafaHnol peilkd B poboyoMmy i
CKJIA)ICHOMY TTOJI0KEHHI.

BcraHoB/ieHHS HiBeMipa B poOouHil cTaH BKIIoYae (okycyBauls 30-
poBoi Tpy6H, NpHBEIeHHS oci o6epTaHHs HiBelipa B IPSIMOBHCHE MOJIO-
’KEeHHS 1 FOpH30HTYBaHHS 30pOBOi TpYOH.

lilraruB HiBeipa BCTAaHOBIIOIOTH TAKUM YHHOM, 1100 BiICTaHb MiX
HiKKaMn O6yJIa He MCHIA MOJIOBMHHN JOBXHHH HiXOK. KiHli HIXOK BTH-
CKYIOTh B FPYHT i DATATYIOTb ociabiieHi TBUHTH, MO CKPIIUIOIOTL PY-
XOMi YaCTHHH WITaTHBA. HiBemip craBisTh Ha WITATUBI TaK, 06 Hako-
HCIHUKH MiJHIMAJLHHUX TBHHTIB 3aHIUIM B Ma3M TOJIOBKH INTATHBA,
a CTAHOBHI{ I'BHHT PiIBHOMIPHO 3aKpYy4yIOTh, 1106 HE YTPYAHIOBATH XiJ
Mi{HIMQJILHMX [BHHTIB.

dokycyBaHHs 30poBoi TpPYOH - Iie OTPUMaHHS B 1I0JIi 30py Tpy6H
4iTKOTO 300pakeHHS BiJUIiKiB N0 HiBesdipHil peiui. Yirke 306paxeHus
HiBeJipHOI peiikH OTpHMYIOTh oOepTaHHAM pPYYkH (QOKyCyBaHHS.
Jlia oTpHMaHHS YiTKOTO 300paXXCHHS CITKH HHTOK HaBOJIATH 30pPOBY
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TpyOy Ha oceiTiienuil npexMer. OOepTaHHIM OKYIApHOI TPYO6OUKH [10-
OUBaIOTbCS YITKOTO 300paKEHHS CiTKH HUTOK.

Bics o6eprannd HiBeslipa NOBHHHA 3aMaTH NPIMOBHCHE TOIOXKEH-
Hsl IIpA po3MilleHHi 6yap0almKy Kpyraoro piBHS B HYJIb-TIYHKTI. 3 Hi€eto
MeTOI0 06epTaloTh MiAHIMAIbHI T'BHHTH B pi3Hi 60KH 1 JocaraioTh Iie-
peMileHHs OyapOAIIKH KPYIJIOro piBHA B HY/Ib-IIYHKT.

HiBesip BBaxkaeThcs BiATOPH3OHTOBAHHM, SKINO BifoOpakeHHS
KiHUIB Oyib0allKy [HiHAPHYNOTO PiBHS CyMilllaloThed B MO 30pY
Tpyou (puc. 10.4). Bigobpakenns kinniB 6yibp6amKki NHTHIPHIHOTO
pIBHS CYMIINaIOTh 3a JONOMOIOI0 eileBalliiiHOro I'BUHTA.

Jas rpyboro HaBelleHHs HiBeJipa Ha peliky Ha KopIyci 30poBoi
TpyOH € Mywika. TodyHe HaBeleHHA Ha pelfky BUKOHYIOThL HaBiHHM
I'BUHTOM IIPH 3aTHCHYTOMY 34KPIILTIOBaJILHOMY I'BHHTI.

10.5. Ilepesipxu i ocTupyBanna "ipenipin

[TepeBipkH i IoCTHPYBAHHS HIBCJIPIB BHKOHYIOTH IPH TeMIepaTypi
+2045°C. Tlpn mepeiplli BIKOHAHHS OCHOBHHX I'€OMETPHYHHX YMOB,
1[0 XapaKTepH3YIOTh MPHHIIHIOBY I€OMETPHYHY CXEMY HiBeJIipa, KOH-
TPOJIOETHCS 3a/1€KHO BiJl KOHCTPYKTHBHUX 0oco6iBoCTel HiBEIIpA.

Iepesipkn i rocrupyBanng HiBenipa 3 unaiHapHnanHnM pisnem H-3

ITepesipka kpyrJioro piBHa. Bick xpyrioro pisus (puc. 10.1) mosun-
Ha OyTH mapaieabHOK ocHOBHIi oci HiBenipa I1,.

JlJia mepeBipKu I{i€l YMOBU BCTAHOBJLUOIOTH KPYIVIHH piBeHb Y Ha-
OpsSMy [BOX MiHIManbuux rBUHTIB (pHc. 10.5). ObepraHHaM TpLox
TBHHTIB | B DPOTWICKHHX HampaMax Oyap0aluky 2 BHBOJATH B HY/b-
OYHKT. SKINO miciId MoBepTaHHSA BEpXHbLOI YACTHHH HiBedipa Ha 180°
O6ynnOanika 3aJHINACTLCA B HYJIb-TIYHKTI -— YMOBY BUKOHaHO. Sk110 kK
Hi, TO BHIPAaBHAMH I'BHHTaMH piBHS 3MiLIYIOTh OyinbOalIKy B HYJb-
NYHKT Ha [OJOBHHY il BimxnienHs. Ha yacTHHY BigxuiieHHs, mWo 3aju-
miacs, OyiabOaimiky piBHS 3MILYIOTh HiAHIMAILHUMH UBHHTaMH.
719 KOHTPOJIO MEepeBipKy MOBTOPIOIOTH | BUHKOHYIOTL JIOTH, JIOKH HE
0y/le BHIKOHAaHA YMOBA.

TlepeBipka npaBHILHOCTI BCTAHOB/IEHHA CITKH HHTOK
BepruxainbHa HATK4 CITKH MOBHHIA GyTH NMapalellbHOIO OCHOBHIM
oci HiBenipa [1,.ITpu po6ouomy moaoKeHHi HiBeNipa 30poBy TpYOy HaBo-
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Puc. 10.5 — Ilepesipka Kpy21020 pigHsi:
1 - nionimaneni 2eunmu; 2 — 6yavbawka pisns

JTL Ha BiJjtaneny tia 5-10 M peiiky TaK, mo6 i 306paxenns 6yino 6uis
Kpaio MoJIs 30pY, i pobuisiTh ByUUK. HaBigunM rBUHTOM OBOJIL IOBEPTa-
10Th TPYOY, 1106 300paCHHS peHKH NepeMiCTHIIOCA 10 Jipyroro Kpaio
noJst 30py. 1Ko Nicis NbOro BLUIK HE 3MIHUTLCSA, YMOBY BHKOHAHO.

[TepeBipky MOJKIHa BHKOMATI TAKOXK 3 JIOTIOMOYOI0 BaXXKOIro BHCKa,
miJBilICHOr0 Ha BiacTaHi 25-30 M BiJ HiBeXipa. S KI0 micIg HaBEICHHS
Ha INHYPOK BHCK4 BEePTHKAJbHA HUTKA CITKH CYMICTHTBCA 3 HHM,
TO YMOBY BHKOHaHO. B iHIoMy BHIAAKY BHKOHYIOT) I0CTHPYBAHHS.

JUi BUKOHAHHS 10CTHPYBAaHHS 3HIMAIOTh KPHIIKY CITKH HHTOK, IO
MPHUKPHBAC I0CTHPYBAJIbHI TBUHTH 11a OKYJISPHIH YacTHHI 30pOBOi TpY-
6. OCIabmoloTh FBHHTH, IIO CKPIIUIIOIOTH OKYJISpHY YacTHHY TPYOH 3
YaCTHHOIO TPYGH 3i CTOPOHH 06’'€KTOBA, i NOBEPTAIOTH CITKY HHTOK 10
JAOCATHCHHS yMOB Nepesipku. [Ticiist 3aKiHYEHHS NMEpeBIPKH 3aKpillilo-
I0Th IOCTHPYBAJILHI I'BHHTH i CTABJISITh KPHUIKY Ha Miclle.

TlepeBipka ro;10BHOI reoMeTPHIHOI YMOBH.

BisupHa Bich Tpyon ZZ, (puc. 10.1) noBunHa 6yTH napaneibHO0
oci witiHgpuasoro piBusg LL,. OcHoBHY reoMeTpHIHY YMOBY I€peBIps-
10Th HiBeJIOBaHHAM OJIHicI JIHil OBXKHHOIO 50-70 M cnocobaMH «3 ce-
peauHn» ado «mepe» (puc. 10.6).
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Ha piBniil MiclieBocTi BHOHparoTh i 3aKpilUNOIOTE KUTOUKaMH JBi
TOUKH A Ta B Ha BijicTadi 50-70 M oana Bij ojmoi. [Tpu nepesipui cro-
coOoM «BNEpe1» YCTAHOBIIOIOThH Ha/I TOYKOIO A HIBeJIip Tak, o6 oxy-
JsIp 30poBOi TPYON HiBejlipa 3HAXOJIIBCA Ha BificTaHi He 6uIbme 3--5 cM
Bijl peHKH, 100 po3MileHa Ha Touli A (puc. 10.6).

[

> 1>

A
Puc. 10.6. [lepesipka 20108HOI 2e0MEeMPUHHOT Y MOBU HIBEAIPIE
3 YUTIHOPUYHUM PiBHEM
3 j1omoMoroto Kpyrjoro piBHg Bich oO6epTaHHs HiBeNipa MiTHIMAaL-
HHMH TBUHTaMH BHBO/JSITh B IPSAMOBHCHE MOJOXKEHHS. 3 [ONOMO!I'00
CTAJIeBOi PYJICTKH 400 peliki BUMIpIOIOTh BUCOTY HiBCIipa iy 3 TOUHICTIO
Jo 2 MM. BizyioTh 30poBy Tpy6y Ha peliKy, AKY BCTaHOBJIOIOTL Y TOUILI
B. 3 nomomoroio esieBaliiHoro rBHHTA CyMinlaroTh KiHUi 6ynb6aiuxu
HTIHAPHYHOrO piBHA | 6epyTh BIULIK b,.
[TepeBuinenns Mixk ToukaMH A Ta B, MM, 064HciII010T), 32 GOPMYII0I0
|nl =i~ by=i, - b,+ x, ' (10.2)
Je x — noxubxa BiypIKy b, 06YMOBJICHa HEBUKOHAHHSM I'0JIOBIIOT [€0-
METPHYHOT YMOBH, MM.
l'[epCCTaBJlﬂfoTL MicIIMH HiBesip i peiiky (puc. 10.6). BHMipIOIOTb
BHCOTY HiBellipa i, B Touli B. Bizyloth 30pOBY TpyOy Ha peiiky, 1o
BCTaHOBIEHa y Touli A. 3 JomoMoroio eesalliiHoro IBHHTA CyMilila-
10Th KiHI{ 6y, Ib0alIKi HUIHAPAYHOTO PiBHS | 6EpyThb Bk b,
[ToBTOpHO OGYHCIIOIOTH NEPEBHIIEHHS MK ToYKaMH A Ta B, MM,
Bl =by—i,=b,~i,~x. (10.3)
SIKIO roJIoBHA reOMETPUIHA YMOBA BHKOHYEThCS, TO 3HAYCHHS I1€-
pEBHLIEHD, 1o oGuucneHi 3a opMymamu (10.2) Ta (10.3), nosunHi 6y-
TH O/IHAKOBI.
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[Tpu po3bixHOCTI MiX NEpEBHINCHHAMH O0OYHCIIOIOTH IOXHOKY, MM,

x=()5(h + b, - 0,53, +1). (10.4)

Axkmo nmoxu6ka x < 4 MM, TO BHKOHYIOTb [OCTHPYBAHHS y TaKiil

moc/igoBHOCT. OGUHCIONTh npaBHIbHHI BIITIK Ha peilli b, MM,

3a QopmyJIoro

b,=b, - x. (10.5)

HaBosiaTh cepe/lHIo HHTKY CiTKH eJleBalliiHUM I'BUHTOM Ha BiJIIK

na peiimi b, lpu uboMy Oyabbaiika HINIIHAPHYIHOTO DIBHS 3iHae 3

HYIb-NYHKTY. BijBomaTh y OiK 3aXlCHY KpHIUKY BHIPAaBHHX I'BHHTIB

ITHJTiH/pHYHOro piBHA. BiaxpydyloTh TOpH3OHTadbHI IOCTHPYBAJIbHI

I'BHHTH, a4 BePTHKAJILHIMH FBUHTAMH CYMIIaIoTh KiHIl Oyab6aimkn

piBHg. [l)19 KOHTpOJIIO NepeBipKY MOBTOPIOIOTE. PesyabTarn nepesipku
rOJIOBHOI TcOMETPHYHOI YMOBH NpejicTaBileHi y Tabur. 10.1.

Tabnuys 10.1.
Hep(’(ﬂ[)Kﬂ 20106HOT 2@()/1/l€l)l[)llllH()l ymosit HIBeJllp(I H-3

No b - Y npamomy | ¥V 3BopoTHoMY | Tlo-
» T HampsiMi, MM | Hampsimi. MM | xubka [IpuMiTKa
HOMY i) b, i b, X, MM
YMOBY He BHKOHAHO.
1 1341 | 1192 | 1438 1612 12 Heobxigno BiikoHaT
FOCTHPYBAaHHs
2 1373 | 1213 | 1419 | 1583 2 ‘YMOBY BHKOHAHO

ITepesipka i locTHpYBaHHA Hlsempa 3 KOMNEHCATOPOM H-3K

[lepeBipkn ycTaHOBIIOrO PiBHA i NOI0XKEHHS CITKH HHTOK HIBEIIPiB
3 KOMMEHCATOPaMH BHKOHYIOTh TaK, SK i HIBENIpiB 3 IHJIIHJPHYHHM
piaem. [liciag BHKOHaHHS BIJANOBIHHX IOCTHPYBaHL HNEpeBipaOTh
MIpy KOMIEHcalili KyTiB HaXiIy oci HiBe/dipa i TOJJOBHY FEOMETPHUHY
YMOBY.

IlepeBipka Mipn KommneHcauii KyTiB Haxuay oci HiBenipa. Komnen-
calfis KyTiB HaXHJIy oci HiBeJlipa mMoBHHHA 6yTH MOBHOIO.

JIna Bu3HaueHHS NOXHMOKH HeMOKOMIeEHcalil BCTaHOBJIOIOTH
HiBEJIIP NOCEPE/IMHI CTBOPY MiX peliKaMAn, IO po3MillleHi Ha Bi/ICTaHI
100 M ojina Bif ojHol. BH3HayaoTh NepeBHIIEHHS, MM, I'IThM4d Npuii-
OMaMH TpH MOJOXKEHHSIX OYyJILOAIKH KpYIJIOro piBHS, MOKa3aHHX Ha
puc. 10.7:

h.=a,-b,, (10.6)
¢ a, b; — BULIIKH, BIANOBIIHO, NO 3a/MHII Ta nepeHiil pekax, MM.
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Puc. 10.7 — [Monoowcenns 6yavbauiku Kpyano2o pieHs
npU BUSHAYEHHT NOXUOKU KOMNeHcayii

O64uCIIOI0TE CepejlHe 3HaUCHHS NEPEBHINCHHS, MM, OJICpXKaHe TIpH
roJioXeHHsx 6ynpbamky piBHg 2-5 (puc. 10.7),
h,=Zh!4. (10.7)
3Haxo/IATh PI3HHIIO MK cepeJHIM 3HaYeHHSM MEepeBHINECHHT i ce-
PEIHIM MePEBHILECHHSIM /1, MM, O/ICP>KaHHM IpH MOJIOKeHHi 6yIpOalIK
pisug 1 (puc. 10.7),
h.—h =f. (10.8)
Sxmo pisaung /> 5 MM, TO IOCTHPYBaHHS HiBelipa BHKOHYIOThH
B ONTHHHIN MalicTepHi.
ITepepipka ronoBHoi reomerpuuHoi ymoBu. Jliis BisyBanus moBuu-
Ha 6yYTH ropH30HTAIbHOIO IPH HaXMIaX Oci MPHJIajy M0 BE/UIYHHH H0-
IYCTUMOrO KyTa KOMIeHcallii.
Ha MicueBocti B Toukax A i B, postartoBanux na sigerani (100 £
0,2) M, 3a6HBalOTh JBa KiJIKH, HA SKi BCTAHOBIIOOTDH pefiku (puc. 10.8).
¥ rouni D mocepeauni Mix peiikamu (4, = 50 * 0,1) M ycTanosio-
I0Th HiBEJip 1 IPUBONATE fioTo y pobouuii cran. Bitkine Tphox pasis,
MIHSI0OYY BHCOTY IHCTPYMEHTA, BU3HAYAIOTh NEPEBULICHHS MiX TOYKa-
MH A, CepejiHe 3HAUEHHS MEPeBHINCHHS, MM, Oy/ie mo36aBiene iHCTPY-
MEHTAJIbHAX MOXHOOK:
h.=Zh;/ n. (10.9)
I[ToTim HiBeip mepenocaTh B Touky C, 1o posMilieHa Ha Bigcrani d,
= (10 £ 0,1) M Bixg Touxu B, i BH3HAYAIOTH MEPEBUINCHHS, MM,
hy=a,-b,. (10.10)
Sxio nepeBHINEHHS /1, BU3HaYeHe 3 To4ku C, 6yie BipisHaTHCS
Oinble, HiX Ha 2 MM BiJI NepeBUINCHHS /1, BU3HaYeHOro 3 ToukH O, T06-
To /= (h, — h;) > 2 MM, TO HEOOXi/THO BUKOHATH [OCTHPYBaHN4. 3 Ilicio
MeTOI0 009YHCITIOINTH NONPaBKH 3a GOPMYJIAMH
x=fd 1 (d -d); (10.11)
y=/fd;1(d; - d), (10.12)
J¢ X, y --- MONPaBKI, BOBIIHO, HA JaJbHIO i OJIMKHIO PEiiKU, MM;
d,, d, — BIICTaHb BiJl HiBeITipa, BIMOBIZHO, 0 JaJbHBOI | GIIHKHBOL
peHoK, M.
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7 77 777777777 777 777 777 777777 777 717 ///‘ 77777 777 77777
A d =(90+40.1) M C 1 d=(1040,1) m

7

)

Puc. 10.8. Ilepesipka 2on06HOi 2c0MeMPUYHOL yMOBU HIBENIPIG
3 KOMNEHCAmopom

Jlist npuBeieHHs JIiHIH Bi3yBaHHS B TOPH30OHTAJbHE NOJIOXEHHS
3HIMaIOTh KOBNAYOK, 10 MPHKPHBA€ BUIPABHI 'BHHTH CITKM HHTOK.
HaBonarnb HiBelip Ha JaJibHIO peHKy | BHIIPABHAMH I'BHHTAMH CITKH HH-
TOK H4BOMATH FOPU3OHTAJIbHY HHUTKY CITKM Ha BHOpPaBJICHHH BIUIK.
JUisl KOHTPOUTIO MepeBipKy NOBTOPIOKOTh.
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10 b Hepemplm HisedipHIX peiok

1. Bicv kpyaaozo pi(mﬂ HOBUHHA OymMu napaieivHa oci peiixu.
Ha sijicrani 40--50 v Big HiBedipa, NpHBeIeHOTO B poﬁomm CTaH, CTaB-
JIATh pefiKy Ha TBEPY OCHOBY. 3 JOOMOrOI0 HiBelipa peiiky BCTAHOB-
MOI0TH TAK, o6 oftie pebpo ii 6yno napanenbie BEPTHKAILHIA HHTLI
CITKH 30poBol Tpy6n. SKmo npu upomy 6ynbbalKa piBHS 3aTHITHTLCS
V HYJIL-YHKTI, TO YMOBY BHKOHaHo. ko 6ynanbamka piBHd 3iiie 3
cepe/liny BIiBO ab0 BIPaBoO, TO BHIPABHIMU IBUHT@MH il TOBCPTAIOTH
y Ay1b-myHKT. Peiiky moBeprarots Ha 90° i MOBTOPIOIOTH BKa3aHi JIil.

2. IToMuaxu 6 deyumemposux noOlIkax He NOSUHHI Nepeguiysaniy
018 pettox mpempozo kiacy 0,5 MM, vemeepmozo xaacy — 0,7 M,
mexniynux —-- 1,0 mm. YMOBY NMepeBipSi0Th, KOMIIApYIo4H peiiky Hop-
MaJLHUM ITPHXOBHM METPOM ab0 KOHTPOIbHOIO MIHIKOI 3 MUIIMET-
pPOBHMH MNOJUIKAMH 3 YypaXyBaHHSM TeMmeparypu. KowurpoJbui
IPOMIPH BHKOHYIOTL y MPAMOMY i 3BOPOTHOMY HampsAMaXx.

10.7. Busnauennsa nepesumiennb
IIPH reoMeTpHuNoOMYy HiBeoBaui

[Topsimok poboTH 3 HiBeNipOM Ha CTAHII 3aJIEXHTH Bill CoOCo6Y
BH3HAYeHHS TEPEBILICHD, KJACy HiBEJIOBAHHA | cnocoby KOHTpOIIo
BULTIKIB 110 pefini. [Tpu Bubopi cioco6y reoMeTpHYHOro HiBC/I0BaHHS
BHHHKAIOTL Ipo6JIeMHI cHTyalll, pillCHHS SKHX 3aJICKHTD BiJl IOTPi6-
HOI TOMHOCTI, YMOB BHMIPIOBAHHS 1 BH/IIB eoIe3HYHHX pobir 3 3a6e3me-
YyeHHs OY/IIBEILHO-MOHTAXXHOTO BHPOOHNIITBA.

TexniuHe HiBetOBaHHSA criocoOoM i3 cepeanun HiBexipom H-3

[Ticj1 BUKOHAHHS MEPeBIPOK | FOCTHPYBAHD HIBETP YCTAHOBIIOIOTH
2 OANAKOBHX BifCTaHAX Bijl peilok | IpUBOAATH B pobouuii cran (pric
10.9). 3 nieto MeToIo Bich HiBelipa MPHUBOJATH B IPIMOBHCHE MOJIOXKel-
HA 1 GOKyCyBaHHAM 30POBOI TPYOH OTPUMYIOTH UiTKE 306paxeHHs peii-
ok. 3opoBy TpyOy HaBOJATh Ha JOpHHI Gik 3a1HbOI peiiku. 3 jlomomo-
OI0 €J1eBAIlIHHOr0 IBHHTA CYMIIAIOTh KiHIII KOHTAKTHOTO IHJLHPHY-
Horo pisns. [Ticng 3acrokoenns 6y IbL6aMKH PiBHA POBJIATE BIANIK 4,
[TotiM nHaBojgTh Tpy6y Ha HopHHH 6ik mepeamboi peiiku. [Tpu He-
00X1IHOCTI e/eBalliilHAM I'BHHTOM BHIIPABJISIOTH IOJI0KEHHS 0 YJIb0auI-
K IHIH/IPHYHOTO PiBHA i pobiare Bimlk b,,. IlepeBepraroTh peiiky
4epBOHHMM DOKOM /10 HiBeslipa i pobJsTh BiAJIK Mo YepBOoHOMY Oo1Ii Ne-
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peannoi peiiki b, IlepeBepTatorh 30poBy TpyGy Ha 3ajHI0 peiiKy i
poOJIATh BIAULIK HO 4epBOHOMY OOKY peliKH 4.,

THB

i
|
|
| (Ha
i
{
i

PiBHeBa MOBEpXHA )

Puc. 10.9. F'eomempunre HiGerI08AHHA CROCODOM 3 CePeOUHU

BHKOHYIOTH KOHTPOJIL BiJUTIKIB. 3 1i€10 METOIO, HE 3HIMalOYH MpH-
Taj1, o6UICTIOIOTh IIEPEBHIICHHS MDK TOYKaMIH, BIANOBIANO, 10 YopHo-
MY i 4epBOHOMY OoKax peiKH, MM,

Pop = Qugp — Dugy ; (10.13)
Mg = gy = Doy (10.14)

[pu oMy noBuHHa BUKOHYBaTHCS YMOBa (h,, — /1,,) < £5 MM S k-

IO YMOBY BHKOHAHO, 0GYHCIIOIOTh CepeHe MEPEBUINCHAS MIX TOYKa-

MIH, MM,

h,=0,5, +h,) . (10.15)
Sxio BioMa BHcoTa Toukd H,, 064YHC/IIOI0TL BHCOTY TOYKH B, M,
Hy,=H,+h. (l() 16)

Slkuio pisHuud nepesHITEHD 61JII>HIC 5 MM, To 3H0BY OepyTh BiJULIKH

10 HEPBOHOMY i yopHoMy Gokax peifok, 0 BCTAHOBIIEHI Ha Mepe/HiH i

sagniii Toukax. PesyapTaTH HIiBeJNIOBAHHS 3allCYIOTh Y KypHal

(rabn. 10.2). [Ipu nasgBHOCTI MPOMDKHHX TOYOK Ha HHX YCTaHOBJIIOIOTh
3a/IHIO peiiky i 6epyTh BiUIiK TUILKH IO YOpHOMY Golli pedKH.

[Tpu po6oTi 3 OAHOCTOPOHIIMH HIBEJIPHUMH PEHKAMH JUI KOHTPO-

JO BijVIIKIB MO peiKax MiHAIOTh FOPH3ONT HmpHjiany. Y boMy BHIAIKY

MepeBHIEeHI HA CTaHLii OTPHMYIOTH /Bidi. [lepe MOBTOpHUM BH3HA-

YcHHAM MepeBHINCHHS MIHIOTH BUCOTY HiBe/IIpa He Mele HiX Ha 10 cM.
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Tabnuys 10.2.

HKYPHAL MEXHIMHOZ0 HigeOBaHHA J171s oTpuMaHHs BIAJIIKIB 0 pelikax, 1o He MaloTh KPYIJIOTo piBHA,

iX HeOoOXIHO MiJl Yac Bi/UTIKY TOKAUyBATH V [JIOMUHI Bi3yBaHHS CHMET-

Ne Ne Bizutiscu o pefikax, M [TepeBu- ;‘;};gﬁ:;:; pHYHO BIJJHOCHO BEPTHUKAJIBHOTO MOIOKEHHS. ,H aﬁMeng{ﬁ .anix
) 5 " P IIEHHS, MM ! BiANIOBi/Tae MepNeHANKYIIPHOMY MOJIOKEHHI0 pefikd A0 JiHil Bi3yBaH-
CTaf- | ToH- MM ua. [Tpu Biutiky Mene 1000 MM peilKy He MOKAYYIOTS.
Hi K 3agHil | mepeaniili | npomixHui | + - b+ -
. Texniuxe HiBe;toBaHHA criocoGoM Briepen HiBexipom H-3
! 0 1984 975 [Ipu uiBeIoBaHHI Briepe] HiBEIip YCTAHOBIHOIOTH HaJl TOYKOW A,
6767 974 a peliky Haj Toukomo B (puc. 10.10).
972
1 1009
5795
2 1 1438 e ———— e e e e ]
6226 537
535 |
+84 2534 533 1 |
2 1975 !
6759 A ! T
3 1| 1947 W I'T1 ~ H;
6736
1028 H,
1029 L 2 y
2 0919 1030
5706 PiBHeBa moBepxHs
Puc. 10.10. F'eomempuune nigemoasanns cnocobom siepeo
Konrponk: +2003 |-335
Ya,, =5369 mm; 3b, =3903 mm; OKyJsip RiBeJlipa MOBHHEH NPOekTYBaTHEs Ha TOUKY A. BuMipssiiu
BHCOTY npwiagy / 3a jonoMoroio HiBeaipHoi peiiku abo pyJeTkH, Bi3y-
Z Ay = 19729 mm; X b'lep = 14357 mm; 101D 3Zp01:3y Tp))fl6y Ha peiiky. EJICBauiiil{lI)/lM I‘EMHTOM cynfi?ll;aroﬂ, Kiﬂzli
Ya. —~Ya_ =-14360 mMm: she= +1468 OyabOaliKy MUILHAPHYHOTO piBllﬂ.I, 6epyTh BiJUTIK Ha pelini b.
Hop ep > = O0uMCIIIOTh NECPCBHINICHAS MK TOUKaMH, MM,
b, ~ b, =-14357 Mu; h=1-b (10.17)
3a Bi/{OMOIO BHCOTOIO TOYKH A 0GYMC/IOIOTh BUCOTY TOYKH B, M,
za,, — xb,, =+1466 mum; He=Ha+h. (10.18)
Bucory Touxkn B MoXHa Takoxk oOUHCIIHTH Yepe3 MOPU3OHT NPHiIa-
Ta,, -Ib,, =+1469 Mm v peaTop P
' . IT'MT=Ha+1I; (10.19)
He =TIl b (10.20)
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10.8. Tpuronomerpuune HiBe/OBaAHHA

TpuroHoMeTpiuHe HiBeTIOBaHHA - Ll MCTO/ BH3HAYCHHS Pi3HHII
BHCOT TOYOK 3¢MHOI IOBEpXHi 33 pe3yJibTaTaMH BHMIpIOBaHHS KYyTa Ha-
XHJTY (V) fiHi Bi3yBaHHS 3 OjHi€l TOYKH Ha iHIIy Ta TOpH3OHTAILHOL
BijicraHi (d) MK nHMH Togkamu (puc. 10.11).

Puc. 10.11. Cymb mpuaoHoOMempuiH020 HiBeI08AHHS

3a BIOMHUMH BeJINYHHAMH JOBXHHU peiikd (/) Ta BUMipIoBaHOI Be-
JHYMHH BHCOTH NpHIIaLy OOUICIIOIOTh NEPEBHIICHHS MiXK TOUKAMH 32
NOBHOIO (POPMYNIOIO TPHTOHOMETPHYHOTO HiBEIOBAHHS
h=digv+I-1. (10.21)
Slkimo Bi3yBaTH Ha MiTKY, IMO NpHKpiNjieHa A0 peiikn Ha BHCOTI
npunazy (I = /), To mepeBILCHHA BU3HAYAIOTD 32 CKOPOYEHOIO POpMY-
JIO¥0 TPHUTOHOMETPUYHOTO HiBeTIOBaHHS
h=digv. (10.22)
VY BHDAAKY, KOJIM BICTAHb MiX TOYKAMH BHUMIpIOIOTH HHTKOBHM
BiJUTaJIeMipoM, MepeBUHIEHHS MiXK TOYKaMu 0OUHCIIOOTS, BiIOBIIHO,
3a popMyIaMu
h=05Gkn+c)sin2v+1-1 (10.23)
h=025(kkn+c)sin2v, (10.24)
He k — xoeillicHT HHTKOBOTO Bi/JIaieMipa;
n - BUIK MO peini;
¢ -— cTala BiijajaeMipa.
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BusnaueHHs nepeBHNIeHb MiX TOYKAMH TPHTOHOMETPHYHUM HiBe-
JIOBaHHAM BHKOHYIOTH TeomoiiTaMu T30, T15, T5; xinperemamu KA-2,
KH Ta enextponnumu taxeoMerpamu 3TAS, cepiit PowerSET, ELTA,
Geodimeter Ta IHNIHMH.

KOHTPOJIbHI 3AITUTAHHA /11 ITEPEBIPKY 3HAHDb

Bujn HiBeIIoBaHHA.

Brjiy HiBesipiB i X MeTpoJIOTiuHi XapaKTCPHCTHKH.

3 IKHX OCHOBHHX YaCTHH cKiajacThed HiBenip H-37

. Oco6IIHBOCTI KOHCTPYKILil HIBEMIPIB 3 KOMIIEHCATOpaMH.

THIH, OCHOBHI JaCTHHH i METPOJOTidHI XapaKTEpHCTUKII HiBEJHp-

HUX peiioK.

6. Cxiaj i mocniIoBHICTh omepaiiil M| Yac WITOTOBKH HiBellipa A0
poGOTH.

7. OcHoBHi yMOBH po6OTH, 9Ki NOBHHHI BHKOHYBaTHCS JUIS HiBEIipiB 3

NWIHAPHYHHM PIBHEM i HIBEJIIPIB 3 KOMIIEHCATOPAMH.

[TpaBuia po6otu 3 HiBesipamu H-3 1 H-3K.

9. TMopsngok po6oTH Ha craHilll NpH BH3HAYEHHI NEPEBHUIEHD CIIOCO-
OaMH i3 cepeIHHM 1 BIIEPEN,

10. BuBuith KoHcTpyKuii niBesipis H-3 ta H-3K.

11. BuxoHnaiite nepeBipkH i locTupyBanHs HiBelnipiB H-3 ta H-3K.

12. Busnayure nepeBHINEHHA CIOCOOaMH i3 CEPE/IMHH 1 BIIEPEA.

13. Cyrb TPHIOHOMETPHYNIOrO HiBEIIOBAHHS.

14. Hapejtith moBHY it ckopoyeHy GOpMyJIH TPHTOHOMETPHIHOI'O HiBe-

JITOBAHHA.

N

=
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11. KPYIIHOMACHITABHI TOIIOTPA®IYHI
3HIMAHHSA JJ1s1 EKOJIOTTYHOI'O MOHITOPUHTY

11.1. I'eonesnuna ocnoBa, Macmrad smiMannsa
Ta BHCOTA Nepepisy peibedy

["eosie3IuHOI0 OCHOBOIO TONOrpaiYHUX 3HIMAHb € YHKTH JAepKaB-
HHX Ta 3HIMa/IbHHX [€O/{€3NIHUX MEpeX. JHIMaIbHA [e0Je3nTHa Mepe-
Ka OYIYeThcs 3 METOIO 3TYIUEHHS Ie0[e3HYHOl MIaHOBOI Ta BHCOTHO]
OCHOBH /IO IHUIBHOCTI, I{0 3abe3neyye BHKOHAHHS TolorpadiyHoro
3piManHd. KurbkicTh TO4OK 3HIMaILHOTO OBIPYHTYBAaHHS /I He3aby-
JIOBaHOl TEPHTOPII 3aJCKUTh BI MaclITady 3HIMAaHHS:

Maciurrad 3HiMaHHS KigpkicTh Towok Ha | kM?
1 : 5000 He menme 4
1 : 2000 12

1: 1000 16

Ha 3abymoBagill TepaTopii KITBKICTh TOUOK 3HIMAJBHOI'O OGTPYH-
TyBaHHs BH3HAYAEThCA B [1EpIo/l pEKOTHOCIHPYBAlS.

3HiMaIbHa Mepexa PO3BHBACTHCS Bijl MYHKTIB JEPKABHHX I'CO/E3NY-
HHX MEPEX, [€0/IC3HIHHX MEPeX 3IYINEHHS 1-To Ta 2-ro pospsuis. [Tynk-
TH 3HIMaJIbHOI MepeXi BH3HAYaIOTh MOOYHOBOIO TPHAHTYJAINIHHX Me-
PeX, TPOKJTAJIEHHAIM TEOJOJITHHX XOJIB, MPSIMHUMH, 3BOPOTHHMH Ta
KoMOiHOBaHHMH 3acidkaMi. [1pH no6ymoBi 3HiMallbHOT MepeXxi 0HOYAC-
HO BH3HAYAIOTh [0JI0KEHHS TOYOK Y MJIaHi Ta 1o BHCOTI. BucoTH Tovok
3HIMaJILHOro OOTPYHTYBAaHHS BH3HAYAIOTh [COMETPHYHHM abo TPHTOHO-
METPHYHHM HiBeOBaHHSIM. JlonycTHMi JOBXHHH TEOJOJITHUX XOJlB
MK BUXIMHMH MyHKTaMH 3JIEXKATh Bi/l MacliTa0y 3HIMaHHS, IPANHYIOL
BiIHOCHOI TOXHOKH Ha TOYHOCTI MipHOTO npwiajy (tabin. 11.1).

Tabuuys 11.1.
Honycmumi doesicunu xooie npu mg = 0,2 MM, km

MacmiTad BignocHa moxubxa
SHIMaHHs
1:3000 1:2000 [:1000
1:5000 6 4 P
1:2000 "3 2 1
1:1000 1,8 1,2 0,6
1:500 0,9 0,6 0,3
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By mianoBoi Ta BHCOTHOI ONMOPHOI FeoIe3NIHOl MepexKi BHOHpa-
I0Th 3aJIeKHO BT IUIOMIL 3HiMaHHA. Jo 3HIMaHHS TepHTOPill ILIOUIEIO,
OUTbIIOI0 5 KM? TJIAHOBa reojie3NYHAa Mepexka OyayeThes MeToJaMH
TPUAHTYIISL], TpHIaTepalii Ta MoJiroMerpii 4 Kjacy 1 BHIIE, TAKOX I'e-
OJIE3UMHHX MEPex 3ryllents 1-ro ta 2-ro pospsaais. 'eogesnuni Mepexi
1-ro Ta 2-ro po3ps/liB CIyXaTh [UIAHOBHM OOIDYHTYBAHHSM Ha MJIOII
2,5-5 kv [Tpu suimManni o 1-2,5 kM* OyAyIoTh reoie3HYHI MEPEXI
2-ro po3psaay. Ha niromni, 9ka MeHme 1 kM’ MTAHOBOIO OCHOBOIO € TCO-
JOJITHI X0/IH 460 MIKpOTpHAHTY/Isilis. BucoTHHM oOGIpyHTYBaHHIM Ha
o, gxa 6ursime 10 xM?% € mepexi HiBemoBanug 11, 111 Ta [V knacis.
J1g Teputopil wiomero 1--10 xM? BHCOTHNM OOIPYHTYBAHHAM € HiBEIIIO-
BanHs [V wiacy, a menme | xM? — TeXHiuHe HIBE/HOBAHHS.

O0’eM, 3MiCT Ta BapTicTh pobiT reoe3NIHUX BHIUYKYBAHL BH3HAYA-
1oThCs MaciTaboM 3HIMaHHS, OOYMOBJICHHM MAaclITaboyTBOPIOBAIL-
naMu pakTopaMu. o HHX HaJleXaTh: MOBHOTA 300pajkeHHs, ka 3aje-
KHTH BiJ[ MIHIMAILHOTO PO3Mipy MPEACTAaBIEHOIO HA NJAHI €IEMEHTY
MICII€BOCTI, JleTallbiiocTi 300paXkeH s, IKa BUSHAYAETHCS OKIAIHICTIO
BijoOpakeHHSA Ha TUTaHi TomorpadidHnx ejeMeHTIB abo JOMyCTHMHX
noxu6ox y 306paxcuni abpiciB cuTyaliiHHX KoHTYpiB 1 ¢opM
peasedy; TOuHicTb 300paXeHHS, AKa BHpaxaeThcs MoxXu6Ko10
y B3UEMHOMY pO3TalyBaHIIi TOYOK MiCIIEBOCTi Ha MUIaHi Ta 110 BHCOTL
KpiM Toro, Maciitad moBHHEH BpaxoBYBaTH NPH3HAYEHHS 3HIMaHHi,
PO3MipH JIUIIHKH T4 cTajiilo MpoekTyBanus. Macirab ronorpadignoro
3HIMaHNg o64IIcIoTh 33 GpopMynolo

M =A/a, (11.1)
Jte M — 3HaMCHHHK MaciITady 3HIMalrHs;

A —- BiJIcTalL Ha MIiCIIEBOCTI, M, L0 BiIMOBI/IA€ BUIPI3KY Ha IUIaHi 4, M.

MinimManbHe 3HA4YeHHS BiACTani A,,; 3UISOKHTH Bl MacmTaboyTBo-
pro-BaIbHAX (paKTOpiB, 4 MIHIMAIbLHE 3HAYCHHS @,,;,, BA3HAYAETLCH MOX-
JIMBOCTAMH rpadiqHOro 300paXKeHHS Ha [UTaHI.

Bucota nepepisy penbedy b, M, 3aJIeKHTH Bl MacITaby 3HiMaHH4,
xapakTepy peibcdy MicneBOCTi, NMpH3HAYeHHS, MNOTPiOHOI TOYHOCTI
oLy i 06UHCII0eTHCA 3a (OPMYIIOIO

hn = dmln [g an.x’ (1 1 2)
jae  d,, -— HaliMeH1la BificTaHb MK FrOpH3OHTAIAMH, M;

Ve — PPAHHYHA KPYTH3HA CXHIIY, NPH SKili pesbed e MOXKINBO

306paKyBaTH rOPH3OHTAISIMH.

[Tpu iHXeHepHO-reoIe3NUHUX BHINYKYBAHHAX 3aJIeXHO BiJl Xapak-
Tepy pebedy MiclleBOCTI BCTAHOBMIOIOTH BiANOBI/IHO 10 MaclTaby 3Hi-
MaHHS BHCOTY Tepepisy penbedy (Tabi. 11.2).
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Tabnuya 11.2. '
Bucoma nepepizy penvedy, m
Macmra6 3HiManus
1:5000 {1:2000 | 1:1000 | 1:500

Pentbed AinsiHOK 3HIMaHHS

PiBHiHHAMIL, 3 KyTaMH HaXHJIy 1o 2 © 0,5;1 [ 0.5;1 0,5 0,5
[op6ucrtHil, 3 KyTaMH HaXIULy 10 4 © 1:2 10,5;1:2] 0,5 0.5
[Tepeciunmii, 3 KyTaMH HAXHTy 10 6 © ;5 1;2 0,5: 1 0,5

2 1 1

SIS
(")

INipcykuit Ta nepearipHmit

Y okpemux BHIazKax Ui CKIAJaHHA IUIAHIB JUISTHOK MPOMHCIOBIIX
MiNPHEMCTB | BYJIHIb MiCT 3 ['YCTOIO MepeXero MiA3eMHUX KOMYHIKaILiif
BHKOHYIOTh Tonorpagiusi 3HiMaHHs B Macmtabi | : 100 3 Bacororo me-
pepisy peabedy 0,5 Ta 0,25 M.

Octarounnii BuOip MacluTady TonorpadiyHoro 3HiMaHHS Ta BHCO-
TH Iepepi3y peibedy BUKOHYIOTH i3 BpaxyBaHHSAM MpH3HAYCHHS [IaHy,
THIIIB CIIOPY/, TYCTOTH IHXKEHEpHHX KOMYHiKaliil, Xapakrepy 3aby,ro-
BH, 6J1aroycTpoio TepuTOpiii, NPHPOAHIX YMOB PaiioHy Tda XapaKTepH-
CTHKH penbedy.

11.2. XapakrepucTHra KpynHoMacmradumx
ronorpadiuHux 3HiMann

11.2.1. Meroau kKpynuHoMacnrradnux
Tonorpadiynux suiMann

TonorpagiyHe 3HIMAHHA MICIEBOCTI BHKOHYEThCS CTEPEOTONO-
rpagivHuM, KOMOIHOBaHHM, TaXEOMETPHYHUM, (POTOTCOLOMITHIIM, IO~
PH3OHTAJIbHUM Ta IHIDAMH METOJaMH, 110 JA03BOJSIOTH 3a0e3meyyBaTn
BHMOTH 0 HOPMATHBHHX JOKYMEHTIB 3 IHXKEHEPHO-['€OJ[C3HIHHX BHIIY-
KyBaHb. MeTo/1 3HIMaHb BUOHPAIOTh Ha OCHOBI TEXHIK0-eKOHOMIYHOI'O
OOrpyHTYBaHH4, L0 BPaXoBYe CTPOKH BHIIYKYBaHb, MacluTad 3HiMaH-
HS Ta BHCOTY mepepi3y peibedy, xapakrep MicLeBOCTI, KJIIMaTHIHI Ta
TPaHCNOPTHI YMOBH, HAasABHICTh 00JIa/{HAHHS T4 CIELiaiCTIB.

Haibitpu qouinbHUM VI8 OTpUMAHHS MIaHiB MacinTa6is 1 : 5000
Ta 1 : 2000 € MeTox acpoTonorpagivnoro 3HiManHs. [{eif Meroj BUKO-
PHCTOBYETHCS HpH 3HIMaHHI Ha He3a0yOBaHUX TEPHTOPIAX 3 BETUKHMH
IUIOIAMH, 3 PO3BHHYTUMH (popMaMmu peilbedy, TpacaMH 3HA9HOI [10-
BXHHH, 4 TAKOX Ha 3a0y/I0OBaHHX BEJIHKHX TEPHUTOPIIX 3 OJHOIOBEPXO-
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BOIO 460 HaraTonoBepXoBoI0 po3ocepekeHoo 3abynosoo. J1g 3a0y-
JIOBaHUX TEPUTOPIil peKOMEHAYIOTbCS FOPH3OHTAIbHE Ta BEPTHKAJIbHE
3HIMaHH4, a JUI1 He3a6y10BaHHX — TaX€OMETPHIHE.

[porpecuBHEM HampsMOM € CKJIaJaHHS cHelliali3oBaHHX MUIaHIB
y BHCJISUA] THG pOBUX MOJENeH MiCI{eBOCTI, IO ABIAIOTH CO60I0 MHOXH-
HY TOYOK 3¢MHOI OBEPXHI y MPOCTOPOBUX KOOPAHHATAX, SKi 06’cqHani
Y €IHHY CHCTEMY 3a IEBHHM MaTeMaTH4HUM 3akoHOM. Lludposa Mo-
Heab MicieBocTi 6yayeTbes 3a gomomoroio EOM mingaxoM o6pobku
BUXiZHOI Tomorpado-reojie3udnol iHdpopManii mpo MicleBicTh, 1O ii
OTPHMYIOTH PiSHHMH MeTOJaMH 3HiMaHHS abo IIIAXOM MEPeTBOPEHHS
B nudpoBy popMy kaprorpadiynoro 3odpaxents.

Kpynuomacuirabue aepodororomorpadiyne 3HIMaHHA BHKO-
HyeTbes crepeoronorpadidauM abo koMbiHOBaHHM crocobaMu y 3a-
JIEXHOCTI BiJ| XapaKTepy TepHTopii, MacmTaby miIaHy, cTpoKiB MpoBe-
JeHus pobir i nasBHOro crepeodororpadiynoro obiaaananns. floasosi
dororpadiuni pobotii npu acpodoroTonorpadiTHoMy SHIMaHHI BKIIO-
YaloTh MApKYBallH{ TOMO3HaKiB abo po3mi3HaBaHHA Ha aepodo-
TO3HIMAHHI YiTKHX KOHTYPIB, pO3BHTOK 3HIMAJILHOTO IIAHOBOI'O Ta BH-
COTHOI'0 OOIpYHTYBaHIig, HEeIHPYBalHgd KOHTYPIB MPH CTEPEOTOMO-
rpadiuHoMy 3HIMaHHi, 3HIMaHHS pelbedy Ta ACHPPYBAHHS KOHTYPIB
npy KoM6iHOBaHOMY 3HiIMaHHI.

Kommiteke kaMepanbHEX po6it mpu crepeoTonorpadiyiomy sHiMan-
Hi: mijrorosdi poSOTH, MO BKIIOYAIOTH BUBYCHHA MarcpialliB aepodo-
TO3HIMANHA Ta NOJLOBUX ToMOrpado-reode3HYHAX pobiT; poboye npoek-
TYBaHHSA Ha MiAIOTOBKY BHXIHHUX JIAaHUX; (oTOTpaMMETPHYIIE 3UYIICHHS
onopuoi Mepexi; BUrOTOBICHHS [UIAHIB; AelH(pyBaliig T4 CTCPEOTONO-
rpadivyde 3HIMAHHSA KOHTYPIB i pesbedy; NiIroToBKa IUIaHiB 10 JPYKY.

Y komuiekc poGiT koMGiHOBaHOro aepodororonorpadidHoro
3niManisg BXOAATh: MAroroBui po6oTH; GoTOrpaMMETpHYHC 31yIICHHS
IUIAHOBOl MepeXi; BHTOTOBJICHHS (OTOMIANIB; MIArOTOBKA ILIAlIB 0
apyky. Tounicte ¢ortoliaHiB 3a0yToBallMX TEPHTOPIH NepeBipaOTh
Y moJIbOBHX YMOBaX MpOMipaMH MiX BaXJUTHBUMH KOHTYpaMH, a Takox
MK KOHTYPaMH T4 reo/Ie3HYHUMH TYHKTaMH.

Hasemue potoronorpadiute 3HiManHas (poToTeon0IIiTHA) BUKOPH-
CTOBYETHCSA HA TEPUTOPIAX i3 cKIa/IinMA popMaMu peabedy, a TaKOXK
npH 3HIMaHHAX OKpeMux o6’ektiB, ¢dacaiis OyHiBenb, kap'epis,
PH CIOCTEPEeXEHHAX 3a JiedopMalliiMu clopy/ i BANPo6yBaHHAX KOH-
crpykuiii. TomorpadiuHmii miian oTpEMYIOTh 33 pe3yIbTaTaMH 3HiMaHb
3a JIOMOMOTOI0 ()OTOTCOHOJITIB, SIKI BCTAHOBIIOIOTh HA 3eMHIH MHO-
BEpXHi Ha KiHIX 6a3nciB, BificTani Ta MepeBUIEHHS MiK KIHIIMH SKAX
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BH3HAYAIOTh TCOAC3HIHHMH METOaMH 3 OJJHOUACHHM iX OPIEHTYBAHHSAM.
O6'ext poTorpadyrors 3 JiBOro Ta Mpagoro wWraTusie. O6podKy 3HIMKIB
3 METOI0 OTPHMAHHS NMPOCTOPOBUX KOOPIMHAT OKPEMHX TOHOK 00’cKTa
BHKOHYIOTb Ha (poTOTpaMMETpHYHHX MpHJIafaX, IO NO3BOJIMIOTh aBTO-
MaTHYHO OTPHMYBATH MIAHOBE MOJIOKEHHS TOYOK Ha ILIAHIIETI.

11.2.2. Taxeomerpuune sHiMaHHsA

TaxeoMeTpHYHE 3HIMAHHS BHKOPHCTOBYETbCS /UIS CTBOPEHHS IUTaHIB
HEBEMKHX AUITHOK Ta TpAc JHIHHUX CIOpPYH, PH 3HIMaHHi 3a6y1oBanol
TEPATOPIl, a TAKOXK y TOMY BHOAJKY, KOJH BHKOHAaHHA CTEpeoTOMNO-
rpadignoro abo MEH3YJILHOI'O 3HiMaHHA €KOHOMIYHO HefouuibHe abo
TEXHIYHO HEMOMUIMBE. 3HIMAHHA pelbedy Ta CHTYAIll BUKOHYIOTh €leK-
TPOHHHMH TaxeoMerpaMHu i reojomiramMu T30 ta T15. 3rymenns
3HIMaJIbHOTO OOIPYHTYBaHHS BHKOHYIOTb MPOKIAJaHHAM TEO/L0JiTHO-
HIBEJIPHHX 460 TaxeoMETpHYHHX XO/iB. ['ycTOoTa MyHKTIB 3HIMAILHOIO
OOIPYHTYBaHHS BU3HAYACThCI MacmITaboM 3HiMaHH4 (Tabi. 11.3).

BimcTaHi MiX TOYKAMH TaXeOMETPHYHOrO XO/y BUMIpPIOIOTh Bi/yLa-
aemipom. [1pu 3uimanHi Macmrady 1:500 minii B TaXxeoMeTpHYHHX XO-
Jax BEMipIoloTh OJHUM NOBHUM IpHiioMoM. [Toxubku B BHMIpIOBaHHI
KYTiB B HaniBnpuiiomax He MOBHHHI mepepuimyBatu 30" npu poboti 3
ONTHYHHMHU TEOXOJITaMHU Ta |’ — NpH BUMIPIOBAHHI KYTIiB T€OOTITOM
T30. KyToBi HeB'I3KH B TaXCOMETPHUHIX XO/aX HE MOBHHHI MECPCBULIY-

BaTH
fa=1Vn, (11.3)
Je n — KUIBKIiCTh KYTiB y XOJi;
! — noxubka B BUMipIOBaHHi KYTiB.

Tabruys 11.3.
Bumoau 0o snimanenozo obipyHmysanns
npu MaxeomempuiHOMy 3HIMAHHI

MaxkcuMaibHa MaxkcnMansHa MaxkcuManinLHa
Mz_lcnn“a6 JIOB)XKHHA XO[Y, JMOBXKUHA JHHIHM, | KUILKICTH JIiHIiE
IHiMaHHS . M y X0, 10T
1:5000 1200 300 6
1:2000 600 200 5
1:1000 300 150 3
1:500 200 100 2
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JomycruMa miHiiiHa HeB'd3Ka, M, HE [IOBUHHA NEpEBHUYBATH
£, = S/400 Vn, (11.4)
de S — ZOBXHHA XOILY, M;
n — KUIBKICTB JIiHil B XO/i.
JlonycTHMa BUCOTHA HeB'A3Ka, M, He IOBHHHA MEPEBHLIYBATH
£,=004S V. (11.5)
[TpH ypiBHIOBaHHI TaXeOMETPHIHHX XO/MIB JHPCKIiiHi KyTH o64mc-
JIOIOTL 3 TOYHICTIO 1o |’, a KOOpAHNATH Ta BHCOTH To4ok — 10 0,01 M.
Bijicrani Bif TOYOK 3HIMalLHOrO OGIPYHTYBAHHS /IO pPCHKOBHX TO-
YOK T4 BUICTaHi MK MiKeTaMH BUOHPAIOTH 3aJlCKHO Bifi MacHITaby
3HIMAHHSA Ta BUCOTH Mepepidy penbedy (Tadn. 11.4).

Tabmuysn 11.4.
Biocmani 6io npunaoy 0o peiiku ma Mmixc nikemamu
npu maxeoMempuyHOMY 3HIMAHHI

MakCHMANMLHA BiICTAHb, M
Ao | Brcota . y BiJ IpIIagy A0 | Bill NpIuiany
M:Zgj nepepisy !\./li)l( n}:i;‘];:::d#gﬂ peﬁ.xu nph |10 pt?fll(ﬂ py
AHIMAHIS pcnbecby, nikKe- A 3Hl~MaHHI 3l-mv.taum
M TaMH _ YiTKHX HEIITKUX
penbedy - .
KOHTYpIiB KOHTYpIB
1:5000 0.5 60 250 150 200
1 80 300 150 200
2 100 350 150 200
5 120 350 150 200
1:2000 0,5 40 200 100 150
1 40 250 100 150
2 50 250 100 150
1: 1000 0,5 20 150 80 100
30 200 80 100
0,5 15 100 60 80
2500 1 5 150 60 80

[lics 3akiH4deHHS poOOTH Ha CTAHIIl MEPEeBIPSIOTh OPICHTYBAHHS
JaiM6a npunagy. BigxuneHns opieHTYBaHHS 3a mepiojl 3HIMaHHA Ha
JlaHili cTaHuii He moBUHHO nepesumysaTH 1',5. Ha cranuii BexyTh no-
JILOBUIT )KYpHAT, B KU 3alUCYIOTh BUMipsHi TOpU3OHTAJILHI T4 BEPTH-
KaIbHI KyTH Ta BiACTaHi 10 MIKETHHX TOYOK, a TaKOoXK abpHC, B IKOMY
YMOBHHMH 3HAaKaMH, JOTpUMYIOYHCh MaciiTaby, 306paxyloTh CHTY-
aniio i pUCYIOTh MIKETHI TOYKH.
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Kamepanbhi poboTH BKIIIOYa10Th: HEPCBIPKY MOMLOBHX XKYPHAIB i
CKIa/IaHHs AeTaTbHOI cXeMH 3HiMaIbHOIO OOTPYHTYBAHHS; 06UHC/ICH-
HA KOOPJHHAT 1 BHCOT TOYOK 3HIMAJIbLHOTO OOFPYHTYBaHHS; 00HHCIICH-
HS BHCOT BCiX MiKETHHX TOYOK; HaHCCEHHS Ha MJIaH TOYOK 3HIMaILHOI'O
OOrpYHTYBAaHHS Ta MIKETHUX TOYOK; MPOBEICHHSA FOPH3OHTANEH Ta Ha-
HECEHHS CHTYAILil.

VY pe3yibTaTi BHKOHaHHS TaXeOMETPHYHOro 3HIMaHH4 Npe/cTaByis-
[0Th 3aMOBHHKY Taki MaTepiamr cXeMy 3HIMATbHOTO OOIPYHTYBAHHS;
BifloMOCTi 004YMC/IeHHS KOOpPJAHHAT i BHCOT, TOYOK 3HIMAJILHOTO
OOTpYHTYBaHHS; aOpHCH 10 BIIMOBIAHHX MIAHIIETIB; KypHaJIN Taxeo-
METPHYIHOTO 3HIMAHHAS; NUIAH TAaXCOMETPHUHOIO 3HIMaHHS; GopMyNIsip
HJIaHy; aKTH KOHTPOJIIO T2 NpuidMaHHs poOir.

11.2.3. Hinemopanns nopepxni

HiBemoBaHns mMoBepXHi BHKOPHCTOBYEThCA VIS CKIAJ@HHS TOTO-
rpadidHnX IUTaHiB MICIICBOCTI 13 cilaboBHpaxeHnM pesbedoM. Hisero-
BaHHA NOBCPXHI BHKOHYIOTh CIOCOOaMH: NPOKIAJAHHA HIBCJIIPHIX
XO/IiB MO BCiX XapaKTepHUX JIIHIAX pelbedy 3 po3Mi4aHHIM HEOoOXiHO-
IO YHCIa TOTIePEeYHIKIB; 100YJOBH Ha MicIleBOCTI IPABHIILHIIX [€OMCT-
puuHHX (iryp, 1Mo CTBOPIOIOTD CITKY Ha TepuTopil, Ha AKili BHKOHYIOTD
3HIMAaHHA.

[Tpu niBeqIOBaHHI MOBepXHi crnocoboM NpoKIafaHHs HiBEJpPHHX
XO/IiB BUCOTHE OOTpyHTYBaHHS Oy/(yeThes BIJNOBIIHO /IO BHMOL, [0
CTOCYIOThCS OOIPYHTYBAuHS TaXCOMETPHYIIOrO 3HIMaHHA, mapaleihui
HiBeNipHi XOOM 3B'A3YIOThL MK coboro mepeMHYKaMH. Bijcrani Mik
HiBETIPHHMH XONAMI, IEPEMHYKaMHU T4 MoNMepecYHUKAMH Ta iX JIOBXHIH
3ajieXaTh Bil Macitaby 3HiMaHHS (Tabur.11.5).

Tabauys 11.5.
Bumozit 00 3HIMANbHOT MEPedCi RPU HIBeOBAHNI NOBEPXHI
CROCOBOM HiGeNIpHUX X00i8

' Bigcrani, M Josxnuna
Macmrab F——08—— - - omened-
sHiMammg | M HIBETIDHUMH M1X MK TIONe- ‘p

Xo4aMH nepeMHYKaMH| peyHHKaMH HHKIB, M
1:2000 1000 1000 40 500
1:1000 600 600 20 300
1:500 600 600 20 300
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[To momepeunux mpodiadx 3a JONOMOrolw. CTpPidKH pO3MidaloTh
nmikeTH Yepe3 40 M IpH 3HiMaHHi B MaciTabi | : 2000 Ta gepes 20 M npu
sHiMaBHi B MacmTabax 1 : 1000 ta 1 : 500. Y Micugx neperuny pembedy
Ha HiBCJTIPHUX XO0JIaX 1 MofepeYHHKax MepeadayvaroTh IIF0COBI TOYKHE.
O/HOYacHO 3 PO3MIYCHHSIM MiKEeTiB BUKOHYIOTh 3HIMAaHHS CHTYyalii Ta
CKJIaJar0Th abpic. BHCOTH MiKeTiB y HiBENipHHX XO7Iax 1 IIONEpeYHHKax
BH3HAYaIOTh TEXHIYHUM HiBEJIOBAHHAM.

[pu HiBeTIOBaHHI NOBEPXORb criocoboM N06YIOBY Ha MiclEBOCTi
reoMeTpHYHUX (Iiryp po30uBaOTh OCHOBHI (II'YypH 13 CTOPOHONO
200-400 M. [To cropoHax ocHOBHHUX Qiryp NpoKIaJaloTh TEOMOJITHI Ta
HiBCJIpHI X0O/IH, 110 OTMHPAIThcd Ha NYHKTH ONOPHOI Ieole3u4HOl Me-
pexi. He'3ku XoziB He MOBHHHI MepeBUINYBATH BEIHYHH, IO nepes-
GaueHi 41g 3HiManbHOro o6rpyHTyBanHs. [loTiM ocHOBHI Qirypn pos-
OHBAlOThL Ha 3AIIOBHIOBAJIbHI KBA/IPaTH i3 cTopoHolo 40 M NpH 3HIMaHHI
B Macwrrabax 1 : 2000 ta 20 M — npu 3HIMaHHSX B MacmTabax | : 1000
ta | : 500. lomyckaerbcs po3Mip cTropoHH xBajpata 10 M. OgHo9acHO
3 pO3MiYallHAM CiTKH KBaJpaTiB BelyTh 3HIMaHHS KOHTYPIB MICUEBOCTI,
SIKi OPHB'A3YIOTH /10 CTOPiH KBaJPAaTiB.

Ksagparn 3 croponoio 100-200 M HiBe/IOIOTh KOXHHIi OKPEMO.
Hieitip ycranoBIo0Th B cepeIHHi KBapaTa i 6epyTh Bi/UIIKH Ha pei-
KaX, BCIAHOBJICHHX Y [i0T0 BEPIIMHAX i HA MIIIOCOBHX TOYKaX. Bizniku,
B3ATi Ha peiikaX, 3alHCYI0OTh HAa CXeMi KBajlpaTiB. 3anoBHIOBaJbHI KBa-
JpaTH HiBCHIOIOTH MO JAEKIJIbKA I3 O/IHIEI CTaHIlll 3 BUKOHAHHAM YMOBH,

IO /JBI CYMiKHI CTAHI[I MOBUHHI MaTH 3arajbHi 3B'43yBaldbHi TOYKH.

Bitcoru BepuIdH 3amOBHIOBAJBHUX KBaJpaTiB 0OYHCIIOIOTL 4Yepe3 ro-
pusont npmiajxy. KoHTposn 3a ToqHicTIO HiBeTIOBaHUS BHKOHYIOTH 34
BIJUTIKAMH 3B'I3YBAILHHX TOYOK:
(@, +b) - (a, + b)) < £ 5 MM, (11.6)
ae a, b, a, b, -— NO3HAYKH Ha 3B'I3yBAILHHX TOYKAX, M, BiITIOBIHO /10
BEpHIHH MepIIOro Ta APYyroro KBaJaparis.

Jing no6yoBu Tonorpadiunoro miany HaHOCATh HA Malip y 3a/a-
HOMY MacioTabi ciTKy kBajpariB. Hampors Bepmind BMIIHCYIOTH HO-
3navkH, okpyrieti go 0,01 M, i, iHTepnono0oYH, MPOBOAATh FOPH3OH-
TaJTi 3 BHCOTOIO Mepepisy 0,25 Ta 0,5 M 3aiiexHo Bix MacTaby Ta npH-
3HAYEHHS MIIaHy.

y peaym,TaTi HiBeJIIOBaHHSA nosepxni MpeICTaBIAIOTh 3aMOBHHAKY
TaKi Martepiaqd: CXeMH TCOJONITHHX i HiBedipHHX XOMIB, XYypHAIH
3HIMaTbHOrO OGIPYHTYBAHHS; BIXOMOCTI OGYHCICHHS KOOPAMHAT i BH-
COT TOYOK; aOGpHCH 3HIMAHHS CUTYallil Ta peibedy, IIaHu Ta popMys-
PH JIO HUX; aKTH KOHTPOJIIO Ta NpUiMaHHs pobiT.
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11.2.4. I'opuzonrajanbHe 3HiManna

HazeMHHMH MeToJaMH FOPH30OHTa/IbHE 3HIMaHHS 3a0y/10BaHHX Te-
puTOpiif BUKOHYEThCSA 3a BIiICYTHOCTI MaTepiaiiB acpod)oTo3HIMaHHS
abo npH exkoHOMiyHilt HejouinbHOCTi acpodoTorpadiqHux METOMIB.
BHyTpilnHbOKBapTajibHE TOPU3OHTA/bHE 3HIMAHHS, @ TAKOXK 3HIMAHHSA
¢aca1iB i mpoi3aiB BHKOHVETbCA caMOCTiiiHO abo pa3oM 3 BepTHKAJb-
HHM 3HiIMaHHAM 3aJIeXHO BiJ Xapakrepy 3abyaoBH. ["opH30OHTaILHE
3HiMaHHg B Macmrrabax 1:2000, 1:1000 Ta 1:500 BukoHyeThcd cnocoba-
MU TIEpNEeHTHKY/IIPIB, MOIIPHUM, KYTOBOI Ta JIiHiliHOI 3aci4oK. 3HiMaH-
HY BUKOHYETHCS 3 MYHKTIB I'C€O/IE3NYHHX MEPEXK, 3HIMATIbHOTO OBIPYH-
TYBaHHY TA TOYOK 3HIMAIBHMX TEOJONITHHUX XOjiB. Ymcao NMYHKTIB
3HIMAJIBHOIO OOTPYHTYBaHHS NpH 3HIMAHHI 3a6VI0BaHHX TepHTOPIil Ha
| kM? noBuHHO 6yTH He MeH1IIe 8 1 MaciTaby 1:2000, 16 g MaciiTa-
6y 1:1000 Ta 32 xag maciutaby 1:500.

3ajtexxHo Bi yMOB 3HIMaHHA OJIHH 260 JBa 3HIMaIbHI TEOJOMITHI
XOoIU MpOKJIAafaloTh Y3AOBXK BYJIHIb. Y HaceleHHX MOYHKTax 3 Npd-
MOTIHIHHEMHI BYJIHUSMH 3aMicTh 3HIMAJNBHUX XOJiB po3buBaroThb
CTBOPHI JIiHil MiXK IIYHKTaMll T€o/Ie3H4HOI OCHOBH. 3HiMaHIs CHTYyallil
BHKOHYIOTh CIIOCOOOM MepneHAUKYIApiB a60 3acidoK Bif]l TOUOK CTBOP-
Hoi JiHil. BifcTaHp MiX CTBOPHUMHI TOYKAMH 3QJCKHTh BiJl MacliTaby
3HIMaHHY Ta criocoby BuMiploBanb (Tabum. 11.6).

Tabmuys 11.6.
Biocmanb miore cmeoprumu moykamu

Bigcrans, M, BUMIpsiHa
Macmrad
R PYJIETKOK ONTHYHUM
abo crpiuxoro J1aTIEKOMipOM
1:2000 ! 80 120
1:1000 60 80
1:500 40 50

[Ipu 3HiMaHHI, INO BUKOHYETbCA CNOCOOOM NepHeHAHKYJIIpiB, ab-

CITHCOIO € BIAPI30K BiJl TOYKH 3HIMAJILHOTO OOIPYHTYBaHHS HA CTOPOHI
TEOMIOJIITHOTO XO/ly, 4 OPJIHHATOIO —— MEPNCHAHKYIAP BiJl CTOPOHH TC-
OJOJITHOTO XO4Y IO TOYKH, Uio BH3HayaeTbes. [leprmenuxynsap 6yimy-
IOTh TEOJIONIITOM, eKepoM abo okoMipHO. JloBXHHA MEpIeHHKYIAPa
BHMIPIOETLCSA OJIHH pa3 3 To4Hictio g0 0,01 M i He MOBHHHA NMEpeBHILY-
BaTH JIONYCTHMOTO 3HAYEHHS, Ke 3aJIeXKHTD BiJ{ Maciitaby 3HiMaHHS Ta
cnocoby iforo moby/oBu (Tadm. 11.7).
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Tabnuya 11.7.
Honycmuma ooexciina nepnenouxkynapa

] JonycriMa JoBXAHa EpITEHOUKYBIPA, M,
MficurraG no6yaoBaHa B
3HIMaHHS -

3a JOMOMOTOI0 eKepa OKOMIipHO
1:2000 60 8
1:1000 40 6
1:500 20 4

Ko JXOBXHHHM HEPHEHINKY/IAPIB MEPEBHINYIOTh JOMYCTHMI 3Ha-
yehHs (Tabur. 11.7), To BOHH MJIKPINJIIOIOTBCS 3aciYKaMH, JOBXXKHHA SKHX
He MOBHHIA TIEPEBHUIYBATH JOBXHUHH MipHOTO mpHiaaxy (20-50 M).

[pu mosgpHOMY cnocobi NONOKEHHA TOYKH BH3HAYAETLCI KYTOM,
BHMIPSIHHM T€O/IOJIITOM NPH OJHOMY MOJOXEHHI KPYra 3 TOYHICTIO JIO
I’ ra JoBXKHHOIO Bijpizka J0 Hei. Bijcranp Moxe O6yrH BIIMIpSHA
MIPHOIO CTPIYKOIO, CTAJICBOIO PYJICTKOK, ONTHYHHM abo HHTKOBHM
BijutaieMipoM. MakcinMalbHI BijIcTaHi BiJ IpHIaAy IO KOHTYpiB ycTa-
HOBJTIOIOTH 3AJICKHO Bijt MaciITaby 3HIMAHHS, METO/ly BHMIpIOBaHb i Xa-
pakrepy Kourypis (tadi. 11.8).

Tabmuys 11.8.
Maxcumanvha siocmans 0o konmypia

. . Bigcrann j10
Mero/ BU3HAYeHHS BilICTaHi KOHTYPIB, M
Ta MACIUTaOH 3HIMAHHS - -
YITKHX | HEUITKHX
BuMipioBaHHSI HHTKOBHM
BIAAIEMIpOM
1:2000 100 150
1:1000 60 100
1:500 40 80
BuMiploBaHHs cTpiuKoio
abo ONTHYHHM BixaneMipom
1:2000 250 300
1:1000 180 200
1:500 120 150

Crioci6 npAMHEX KYTOBHX 3aCiY0K BHKOPHCTOBYIOTh Y TOMY BHIAj-

Ky, Koim Ge3nocepe/iHE BHMipIoBaHHS BiAcTaHell HeMoxiuBe. [loJio-
KEHHS KOHTYPIiB TOYKH OTPHUMYIOTh B Pe3ylbTaTi BHMIpIOBaHHS IBOX
KYTiB, O MPWIAraloTh a0 6asucy. 3a 6asnc Moxe 6yTH npHiiHgTa cTO-
poHa abo YacTHHA TeOAONITHOrO Xogy, abo Oyib-iki [ABa MyHKTH
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3HiIMaJlbHOro o6rpyHTYyBaHHA. KyrH BHMIPIOIOTh TE€OJMOJITOM OAHIIM
HamBnpHiioMoM 3 toyHicTio 1. KyT 3aciuku nosuHeH G6ytn 30-150°.
3HaveHHs JONYCTHMHX BijcTaHel Bl IPHIALY 10 KOHTYPHOI TOYKH 3a-
JIOKHTH Bl MacIiTady 3HIMaHHS Ta XapaKTepy KOHTYpiB (Tabir. 11.9).

Tabmuyn 11.9.
Honycmumi giocmani 0o konmypie

Macmra6 Bigcrani mo KoHTYpIB, M
3HIMaHHA JiTKHX HEYITKHX
1:2000 400 1200
1:1000 200 600
1:500 100 300

Croci6 ninifiHEX 3aci40K BHKOPHCTOBYETHCS NPH BIICYTHOCTI Mepe-
IIKOJ, JIHIHHM BHMIiploBaHHAM. [ToJIOXKEHHS TOYKH BH3HAYAIOTb
JiHIHHIMH npoMipaMH cTpiukoro abo pyJeTKoro Bijl JiiHii 3HIMAXLHOTO
obrpynryBanHs. JoBxHHa JiHill 3aci40K He MOBHHHA MeEPCBHINYBATI
JIOBXHHH MipHHX mpuiafis (20--50 m). Kyt kBaptaJiis, omopunx 6yui-
BeJIb T4 iHITHX BaXUIHBAX KOHTYPIB BH3HAYAIOTh TPLOMA 3acidKaMII.

11.2.5. Bucorne 3nimManus

BucoTHe 3HiMaHHs BHKOPHCTOBYEThCS MPH HiBeIIOBAIIHI 346y (0Ba-
HHX TEpPUTOPIH, NPoI3/liB Ta OKpCMHX €JIeMEeHTIB cHTyalll. Ha piBHuu-
HHX TEpHTOPiSIX BOHA BHKOHYETHCS HiBelipoM aGo rOpH3OHTAILHHM
MpOMEHEM TEONOJITa, 4 Ha FOPOHCTIH MicleBOCTI -~ MOXMINM MpoMe-
HeM BisyBaHHS. BoHa MoXe BHKOHYBATHCS OKPEMO IMpPH HAsBHOCTI
IUIaHiB TOPH30HTAILHOrO 3HIMaHHS 460 0J{HOYACHO 3 [OPU3OHTAIILHHM
3HIMaHHAM rpadoaHamiTH4HUM cmocobom. HiBedipai Xomm, siki mpo-
KJIAJa1oTh [UI1 BUCOTHOI'O 3HIMaHHA IO OCi IpOI3/iB, ONMHPAIOTLCA Ha
penepH HiBeatoBaHHA [--1V kiaciB i penepu TeXHiYHOI'O HiBETIOBaHHS.
JlomyckaeThcs MpoOKIafaTH BUCAYI X0/ B IPIMOMY T4 3BOPOTHOMY Ha-
npsMax. JlomycTuMi BUCOTHI HEB'S3KH, MM, He IOBHHHI epeBUIYBATI

£,=50 VL, (11.6)
a B X0/Jax KopoTile 2 KM .
£,=10 Vn, (11.7)
e L — moBxXuHA XOIY, KM;
N — YHCIO CTAHIHN.
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Bero  miITHKY HOKpHBAIOTH MiKeTaMH, MaKCHMA/IbHA BIICTaHb MiX
SIKHMH He MOBHHHA IepeBHINYBAaTH HpH MaciTabi 3HiManHg | @ 5000 100
M, MaciuTabi | : 2000 — 40 M, MacmTa6i I : 1000 — 30 M, MacmTabi 1 :
500 -— 20 M. {15 3a6e3neueHHs YITKOTO 300paXKeHHs BCIX IeTalleH pesibe-
¢y nikeru mepeabayaroTh Ha BCIX XapaKTepHUX Miclax. [TpH HiBemoBanHi
MpOi3MiB 3aleXHO BiX MacuTaby MaHy, XapakTepy peibedy Ta IHINHMX
YMOB pO3Mid9aHHS MOMEPEYHHX NMpoQiIB BUKOHYIOTH CTAILHOIO pYJIeT-
Koo abo onTHYHUM BizmaieMipoM 4depes 20, 40, 50 abo 100 M. Bixcrans
MDK HiBSTIpHIMH TOYKAMH MOTepedHHX Mpodineil He MOBHHHA NEPEBH-
urysati 40 M mpu Macurta6i 1:2000 i 20 M mpu Macinta6ax 1:1000 ta 1:500.
JloBXHHA MPOMIHHA Bi3yBaHHS He NOBHMHEA NepeBHUIyBaTH 150 M.

[To3sHauKI JTIOKIB KOJOMA3iB, LIOKOJIB OY/IUHKIB, JIOTKIB, MOCTIB Ta
BEpXiBOK TPY® Ha Joporax BH3HAYalOTh HiBEIIOBAHHIM 3 JBOX OOKiB
peitok. V pemTi BliinajiKis Mo3HaYKH TOYOK BU3HAYAIOTh 3 OMHOr0 60Ky
peiikd. Y papai BUNa/IKiB BH3HAYAOTh BUCOTU KYTiB KBAPTaJliB, CEpeau-
HM BHI3/IiB y JIBip, TpaMBaiiHHX i 3aJi3HHYHHX PEHOK, BXOMIB y Mil-
BaJIbHi TPUMILLCHHS, EPETHHY JIOTKIB 3 Biccio npoi3jiiB. KouTpons Ha
KOXHiil CraHIlil BAKOHYIOTh BA3HaUCHHAM BHCOTH HE MEHIIE HK ABOX
KONTPOJILHUX MKETiB, PO3MIIEHIX Y cMy3l mepeKpHTTS. BiaxumeHus
MK KOHTPOJbHUMU BHCOTAMH He HOBHHHI nepeBuinyBaTu 0,02 M.

Perbed 3a monomoroio ropmusoHTalieil pucyloTh OesnocepeHbo
B NOJLOBHX yMOBax abo micis xaMepalbHOi o6poOkH 3a abpucamu.
Ha repuropisix 3 rycroio 3aby10Boio JONYCKAEThCS He MPOBOJUTH I0O-
pHU30OHTaJIeH, a MIAUACYBaTH TINbLKH MO3HAYKH XapaKTEPHHX TOYOK
MiCHEBOCTI Ta KOHTYPIB.

11.2.6. 3uivanusa nixzeMIux kKoMyHiKanii

Ha ronorpadignux niasax Bifo6paxyioTh MIAHOBE Ta BUCOTHE IO-
JIOKEHHS Mi3eMHHX KOMYHIKamill Ta cnopy/l, WO BKJIHOYaIOTh Tpybo-
MpoBOJIH, kabellbHi Mepexi, TyHell Ta KolekTopH. [lo TpyGonposojis
HaJIekaTh Mepexi BOJIOMPOBO/IB, KaHali3anil, Tenaogikalii, razomoc-
Ta4yaHH4, JIpeHaxy, HaQToNPOBO/IH, Ma3yTONPOBO/IH Ta MTAPONPOBOIH.
J o xaGenLHHX MEPeX BiTHOCATHLCS MEPEXi CHIILHUX CTPYMiB BHCOKOL Ta
HH3bKOI HANpPyr# (JUIS OCBITJACHHS Ta €IECKTPOTPAHCIIOPTY) Ta Mepexki
crabxoro crpymy (tejgedonHi, TexerpadHi ta pagio).

KoMIuiekc pobiT i 3HiMaHHS paHime Mo6yIoBaHHX MiI3eMHHX
KoMyHiKkailiii Ta cmopy/1 BKJIIO9ae: peKOrHOCHHPYBaHHS; INIaHOBE Ta BH-
COTHE 3HIMaHHS KOJIOI43iB, KaMmep, cH(OHIB, BHNYCKIB Ha [OBEPXHIO
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3eMJIi; TPH HEOOXIAHOCTI PO3KPUTTS Mi/BEMHUX KOMYHIKaIliH Ta criopya
i 3HiMaHHS iX y TpaHmiesX i mypdax; oOCTexEHHS NMiI3EMHHX KO-
MYHIKAII# i CHOPYI Y KOToAg3sX, TpaHIuesx i mypdax. 3a MaTepiataMu
PEKOTHOCIIRPYBAHHS CKJIaJAcThCs 3aTalbHa cXeMa. 3a BHIAMH MifI3eM-
HMX - KOMYHiKaHiil BCTaHOBIIOETHCA B3a€MO3B'SI30K MUK KOJOJSA3SAMH,
HaMivaroThesa o6earn MaiOyTHIX poOiT 3 mypdyBaHHS, obcTEXEHHS Ta
3HIMaHHS. Y Opoleci- o6CTeXeHHs BH3HAYAIOTH: NpH3HAYCHHI T4 Ma-
Tepial KoJNoAq31B, KaMep 1 IHIHX CIOPY; Micls IX BBOIB, NPHEAHAHD
Ta BHIYCKIB; MiCIIe3HaXO/DKEHHS Ta BBOU KabemiB abo iX IPyIl i3 BKa-
3aHHAM NpH3HAYCHHS Ta Tuiis. [1iJ 9ac geTaqLHOro 00CTEXKEHHS KOJIO-
J53iB, KaMep, KOJEKTOPIB Ta IHIUHX MI3EMHUX CIOPYX BHKOHYIOTDH
06MipH iX rabapuTiB, a TaKOXK KOHCTPYKTHBHHX CIEMEHTIB i PaconHux
FACTHH, JiaMeTpiB TpyO, IOTKIB i KaHAIIB.

Ha 3abypoBaHHX TepHTOpIIX MIaHOBC 3HIMAHHS MIIA3EMHHX KO-
MYHIKaI[iil Ta CIOpYy/l BHKOHYEThCS MiHIHUMU MpOMIpaMH BicTanei
BiJl KamiTanbHoi 3a6y/I0BH i TOYOK 3HIMaJIbHOTO OoOrpyHTYBaHHA. Jlo-
BXHHH CTOPiH 3aCiYOK HE MOBHHHI NEPEeBHINYBATH JOBXKIHH CIPIYKH
abo pyJIeTKH, a YHCIO 3acidoK MOBIHHO OyTH He MeHIne TphoX. Ha 3a-
Oy/l0BaHUX TEPHTOPIAX MJIAHOBE 3HMIMAHHS BHKOHYCILCS 3 TOYOK
3HIMaJbHOro 00TpyHTYBaHHs B Maclurabax 1 : 1000 Ta 1 : 500 anatirmy-
HUM MerojoM, a B MacmTabax 1 : 2000 ta 1 : 5000 agamirnusum abo
rpadiqHEM MeToZoM. BicoTHe 3HIMAHHA MiI3EMHHX KOMYHIKalli ta
CTIOPY/, BHKOHYETHCH TEXHIYHHM HIBC/IIOBANHSAM, 1O ONHPAETHCS HA
TOYKH BMCOTHHX ONOPHHX MepEeK i 3HiMaJiLHOI'O OBIPYHTYBAHIIS.
[Tpu 3HiMaHHI MI3eMHUX KOMYHIKalill BH3HAYAI0Th KOOP/HHATH KyTiB
TOBOPOTY Tpac, LEHTPIB KAIOAA3iB, Micllb TMEPETHHY 3 IHUIUMU KO-
MYHIKaIigMH, BEMIPIOIOTh BIICTaHI MiX KOJIOZA3AMH, BH3HAYAIOTE 110~
3HAYKH J{HA KOJIO/IA3iB, BepXy Ta HH3Y TPyO 1 JHOKIB KOJIO/IA31B.

[Ipu 3HiMaHHI Ta oOCTeKEHHI MiI3eMHNX KOMYHIKAUiM, 110 He Ma-
10Th BUXOJIIB Ha MOBEPXHIO 3¢MJIl, BAKOPHCTOBYIOTEH €JIEKTPOHHI NPHJIa-
JAM TOmYKY abo po3KpHBAIOTDH Ili KOMYHIKAI(l TpaHiuesMHy Ta uypda-
Mu. 3 TONOMOTOI0 eJIeKTPOHHHX MPHWIANIB BU3HAYAIOTD IUIAHOBE TA BH-
COTHE TOJIOKEHHA M3eMHHX KOMYHIKaIliii, po3MillleHIX Ha MTHOUHI 10
10 M, 3-TognicTiO 0,1 M.

3a pesyiabTaTaMH 3HIMaHHS CKJIAJAOTh NIAHH NBEMHHX KO-
MYHiKaIlili, Ha SKHX MOKAa3yIoTh PO3MILICHHS ICHYIOYHX MEpEX, BKa3y-
[OTh IX MPH3HAYCHHA T4 OCHOBHi XapakTepUCTHKH. Jlo mlanis JloaaoTh
CXEMH 3HIMAJILHOI'O OOIPYHTYBaHHS, XYPHaIM BHMIDIOBAaHHA KYTIB |
HiBeTIOBaHHA Mi3eMHAX KOMYHIKallilf, abpucH o6cTeXeHHS Ta TPHUB'a3-
KH Mi3eMHUX KOMYHiKailiil, BiToMOCTi 0OUHC/IenHs] KOOPAHHAT KYTiB
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KBapTaJIiB, Oy/iBeIIb 1 MiI3eMHUX KOMYHiKaliil, KaTajlor MiI3eMHHX KO-
MVHiKallilff Ta MOSICHIOBAJbHY 3aNIICKY HA BUKOHAHI poOOTH.

11.3. OGuncaenna KOOPpAMHAT TOYOK
3HIMAJIbHOTO OOIPYHTYBAHHA i CKRIagaHHA
ronorpadiunoro nrany RiNAHKH MicleBoCTi

11.3.1. IloaboBi poborn
Ipy_nporiaganni TeoxosiTHNX XogiB

[l1anoBe 3HIMATbpHEe OOIPYHTYBAHHS BUKOHYETHCS B BUIVISIL 3aMK-
HyTHX 460 PO3IMKHYTHX TeOJONTHHX Xo/iB. [Tepe/| moyaTkoM MmoJjiho-
BHX pobiT MpOEKTYIOTh TEOJOJITHI XO/H Ha BeIHKOMAacCIITaOHHX Kap-
tax. TeoJoMiTHI X0/ MPOKJIATaloTh B3/IOBX HOPIr, Mpoi3jliB a6o mpH-
6JM3HO Mo oci MaiibyTHLOI JiHiiHOI copynH. JoBXHHA CTOPIH Y Teo-
JIOSIITHUX X0/ax He MoBHHHa 6yTu Gimbie 350 M Ta MeHwle 20 M Ha 3a-
6y/0BaHHUX TEpHTOPIAX i MeHIle 40 M Ha He3a0yOBAaHHUX TEPHTOPIAX.
Mo MoXIHMBOCTI TOBKUHH CTOPIH MOBHHHI 6YTH omiakoBHMH. MakcH-
MaJbHa JOBXHIA TEO/IONITHHX XO/IiB Ha 3abymIoBaHiil TEPHTOPil HE MO-
BHIHA MCPEeBHITYBATH 2 KM JUIsS MacmTady sHiMaHHg 1:2000, 1,2 kM -
Juig Macimrady 1:1000 ta 0,8 kM — i MaciuTady 1:500.

[Tij1 yac pexordociHpyBaHUsd YIOUHIOIOTh NOJOXEHHS BEPIIHH Te€O-
JOJITHHX XO/1iB. [3 KOXKHOI BepiiuHH noBHHHA O6yTH JIo6pa BUIMMICTH MO-
Mepe/iHboi 1 HACTYMHOI TOYOK i HopMaJibHi YMOBH IS JIHIHHHMX BHMIpIo-
Banb. KpiM Toro, morpi6iii HopMaJibHi YMOBH JUTS BCTaHOBJICHHS TEO0Ji-
Ta 1 BIAKpUTHIl Kpyrosip 1 BUKoHaHHs 3HiManH4. [TyHKTH TeoJoIlTHO-
r0 XOJIy 3aKpIIUIAIOTh JAepeB SHUMH KilkaMi. KiJIOK He IOBHHEH BHCTYIa-
TH Hajl NOBEPXHEIo 3eMJIi OLIbIE HiX Ha 5 cM. BeraHoBeHuit 3HaK 00Ko-
MYIOTh KAHABOIO y BUIJI/IL TPHKYTHHKA abo kpyra. Ilicis 3akpimieHns
TOYOK H4 MICIEBOCTI CKJIAJAI0Th OCraTOYIly CXEMY TEOJOJITHHUX XOJIB,
MicJIS YOro MOYNHATH BUKOHYBATH JIiHIHHI 1 KyTOBI BAMIPIOBAaHHS.

JloBXuny cropi Teo/I0JTiTHHX XO/IB BUMIPIOIOTH B IPAMOMY i 3BO-
POTHOMY HampsiMax cTaIbHHMH 20-METPOBHMH CTPIYKaMH, pyIeTKaMH
ta iMIIEMH {HCTpYMEHTaMH, 1o 3abe3neyyloTh HEOOXiHY TOUHICTH
BHMipIoBaNb. BiiHocHa noxn6ka niHii, 1[0 BUMipsHa B IpAMOMY i 3BO-
poTHoOMY HanpsiMax,

IN =(S,, - S.)S, (11.8)

Jte I/N — BimHocHa moXHOKa, SKa He MOBHHHA [epeBHLIYBAaTH JOMYCTH-
MO,
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S S,, BHMIpPSHI BiACTaHI B HpSIMOMy13BOp01HOMy HampsMax, M;
S —— cepe/IHe 3HaYEHHS BUMIpIB.

KyTn y Teo/10iTHHX X0ZaX BHMIpIOIOTh TEOLOITaAMH 3 TOYHICTIO HE
MeHe 30" ofHIM IPHAOMOM 3 NepecTaBIeHHIM JiMba MiX npuiioMa-
MH Ha KyT npubmsHo 90°. TIpn BHMIpIOBaHHI KYTiB TCOOTOM 3 Of-
HocTopoHHiM BiayikoM 1o kpyry (T5, T5K, 2T5K) socraThbo 3aifcHio-
BAaTH IepeBeACHHS 30POBOI TpyOH depes 3eHIT Mixk HlBl‘IpHIIOMdMII 3 Ha-
CTYMHHUM MepecTaBleHHAM JiMba Ha 1-2°. PisHHLS BUMIpSHHX KYyTiB
y /IBOX MiBNpuifoMax He NOBHHHA NepeBHINYBaTH 45", [{enTpyBanus Te-
OJ0JliTa BHKOHYIOTb 3 JONOMOTOI0O ONTHYHOro LieHTpa abo BICKa 3
TOYHICTIO 10 3 MM.

OnxHoYacHO 3 BHMIpIOBAaHHSM IOPH3OHTAJIbHHX KYTIB BHMIPIOIOThH
OJIHUM NMpHIfOMOM BepTHKaJIbHI KYTH i BHOCSTH NIONPaBKH 3a NPHBE/IEH-
HS TOBJKHH JIiHiH 10 TOPH3OHTY IIpH KyTax Haxuiay o6iasme 1°,5. Skio
Ha BHMIpIOBaHil JIiHil JIEKIZIbKA TOYOK NEperudy, TO IIpH BHMIPIOBAIIHI
il cTpiykolo, pyaerkoio abo BijylaaeMipoM IO 4acTHHAX, KYTH HaXHITY
BHMIpPIOIOTh Ha KOXHIR JTUISHIN, M0 0OMeXeHa TOUKaMl MeperHuy.

OcoGJmBy yBary sBepTaiorh Ha TMpHB smcy TEOLOJIITHOIO XOJly J10
IYHKTIB 10Hy10qo1 reojle3sHHHOl Mepexi 3HIMaTbHOro OOIPYHTYBAlHS.
[lin 9ac mpuB'I3KH TEOJOITHHX XOiB BUMIPIOIOTDL [BA KyTH, U0 ApH-
JSraloTh, CyMa SKUX He OBHHHA Bi[[pi3HATHCS Bijl 3HAYECHHS, O/epKa-
HOTO 3a ITOUAaTKOBUMH J4HHMH, OiTbIie HiX Ha 1

11.3.2. O6pobxa noanoBux Marepiajuis

[Tig 9ac mpoxiafaHHs TCOJOMITHUX XOZiB Ha MICI[CBOCTI Y pe3yilb-
TaTi MOJILOBHX BUMIPIOBaHL OTPUMYIOTH BiJICTaHi MDX TOYKaMi IJIaHO-
BO-BHCOTHOTO OOTPYHTYBaHHS i BITIKH IO TOPHU3OHTAJILHOMY KpYy3i Te-
opoftita. O6po6Ka MoJLOBHX MaTepialiB BKIOYAE OOUHCICHHS BUMIPS-
HHX NpaBUX IO XOJYy KYTIB i FOPH3OHTAJBHHX [OBXHH CTOpIH TEO-
JomiTHoro xomy. BuxigHi maHi mig oO6poOKH MOJLOBUX MaTepialliB
PO3MIIIEH] Y J)KYpHaJi BUMipIoBaHHS KYTiB i BificTaHel Ta Ha cxeMl Teo-
JTOJIITHUX XOJIB.

BuMipsaHuii 3a {BoMa MONOXCHHSIMH BEPTUKAJILHOIO KPyra KyT

L. ﬂa = Oy = Qg . . (1 19)
1€ O, j, 0,4y — BIIJTIK ITO TOPU3OHTAIBHOMY KPYI'Y IIpH Bi3yBaHHi 30po-
BO1 TpYOH, BiTIOBIAHO, HAa HACTYIHY 1 MOTEPE/IHIO TOUKY.

CepenHe 3HaUeHHS BUMIPSHOTO KyTa

L. = 0,58 + B.), (11.10)
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1€ By B~ 3HAYCHHS KYTiB TpH. [OJOXEHHSIX BEPTHKAIBHOIO KpPyra,
BiOBiTHO, KpyT «mipaBopyd»(KIT) Ta kpyr «riBopyI»(KJI).
[CopusoHTanbHa MpoeKilis CTOPOHU TEOAOITHOTO XOAY, M,
d=Dcosv, - (11.11)
e D — BuMipsiHa BiJICTaHb, M;
V — KYT HaxIULy JiHil.

11.3.3. O0unclieHHA KOOPAHMIAT TOYOK
TCONONITHOro NMOJirony

OO6uuCIeHHS KOOPIHHAT TOYOK TEOIOJiITHOI'O MOJIIOHY BKJIOYAE
paa omepariii, Mo IX BHKOHYIOTb B OOYMOBJIEHiH MOCIIJOBHOCTI.
BuxigguMIl JIaHUMH 1 00U CICHHS KOOPUHHAT € FOPH3OHTAJIbHI Ky-
TH B BEPIUINHAX MOJITOHY, JHPEKUIHHHA KYT 109aTKOBOI'O HAaNPAMY Ta
rOpH30HTA/bLHI MPOEKLII CTOPIH TEOONITHOIO XO/Y.

Biaxiulennus cyMu BUMIpSHIX KYTiB Z /5 BiJ{ TcOpeTHYHOT Zf; 064IC-

0I0Th 32 YopMyIIoI0 .
Jp=2B—2pr. (11.12)
Teopernuna cyMa KYTiB MHOTOKYTHIIK4, IO OMIICY€ 3aMKHYTHI Te-
OJXOJITHMIT XIJL:
= 180°(n-2), (11.13)
JIC /1 — KUILKICTh KYTIB T€O/IOJITHOrO XOIy.
KyroBa Hep’3ka HC MOBHHHA MEPEBHIYBATH [PAHUYHY BEJIHYHHY:
fi<f,=1Vn. (11.14)
ko KyroBa HeB'd3Ka BHUSBHTLCS JONYCTHMOIO, TOOTO MEHIIOIO
BT rpanu4Hoi abo piBHOIO 1, TO Y BUMIPSHI KYTH BHOCSTL MONPABKY 3
o0epHEeHIM 3HAKOM HEB'S3KH:
6=/, (11.15)
V mepiny 4epry NONpaBKU BHOCSTL Y KYTH, 0OMexeHi KOPOTKHMHU
cTopoHaMn, 60 B 1{bOMY BHIIQIKY OCOOJIHBO NO3HaYaeThcsl BILUIHB He-
TOYHOI'O IICHTPYBAHHS TEO/L0JIiTA i BCTAaHOBJICHHS BIXH Y BEPUINHI KyTa.
VB’13yBalHs KYTiB KOHTPOJIOIOTh, MOPIiBHIOIOUN CYMH BHIIPABICHHX 1

TCOPETHHYHHX KYTIB!
P = Zfor, (11.16)
2 fBpn — CYMa BHNPABIICHUX KYTIB.
TTiciia yB'a3yBaHHS BUMIPSAHHX KYTiB OOUMCIIOIOTh JUPEKIIHHI Ky-
TH, BAKOPHCTOBYIOYH 3HA4EHHS MOYaTKOBOTO AUPEKUiIHOTO KyTa a i
BUIIPABIICHUX KYTiB fz; T€OJOITHOIO XOAY
= 0, £ 180° = Bogy) (11.17)
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o, ='£(n_‘4{ * 180° - ﬂ,-u;{]’ ) (11.18)
ae &, Oy @, @, - AUPEKUiiHI KyTH, BIANOBITHO, HepInoro i pyro-
T'o HAMPAMY, HACTYIHOI i MONepeIHHO1 CTOPOHH;
Bop Poipn — BHOPABIEHI KYTH, BIIOBI/{HO, Ha ApYriil BepmHHi
Ta MDK MONEPEIHbOIO | HACTYIHOIO CTOPOHAMH
TEO/I0JIITHOTO XO/Y.

[3 jupexmiiinux KytiB ¢, ; BigHiMalots /80° sximo pisauus (o,
B.izn) Oinbma £, . Sxmo pisunnd (o, - 1809 Mmene f, 5, TO J0 Hel
JopawoTs 180°.

Kourponem o64ncienns qupeKIiiilHHX KYTiB T€O0ITHOIO MOJII0-
HY € OfiepKaHHg ¥ KIHIi 0O04HC/IeHHS JHPEKIITHOrO KyTa NepIioro Ha-
npsaMy

o, = a, + 180° - Bipn, (11.19)
Ae  om-— JHPEKUIHHAIl KYT OCTaHHLOI CTOPOHH XOAY;

Bign — BHNOPABICHHA KYT HA MEPILiil BEPUINHI MOJIrOHY.

3a THpeKUIIHAMH KYTaAMH CTOPIH TEOI0JIITHOrO XO/ty O6YHCIIOIOTh
pym6u. 3a sioMnMn pyMO4MH CTOPIH TEOAOMTHONO MOMrONY 7 i ropH-
30HTaJbHUMH MPOCKLiaMH JIiHiH d 06YHCII0I0TL IPHPICT KOOPIHHAT, M,

AX =dcosr, (11.20)

AY =dsinr. (11.21)

3HaKN IPHPOCTIB KOOP/MHAT 3aJleXaTh BiI HAPSAMY CTOPOHH Teo-

JOJITHOTO X0y, TO6TO BETHIHHIL JUpeKIiiiHoro kyra abo Ha3BU PyM-
6a (tabn. 11.10).

Y 3aMKHYTOMY X0J1i CyMa IPHPOCTIB KOOP/IUHAT Mo oci X Ta mo oci
Y TeoperiYHO MOBHHHA TOPIBHIOBATH HYJIIO.

Tabauys 11.10.
3naku npupocniie koopounam

Jupekuiiini kyru | Hassa pym6a | Upepts 3HaKH MPHPOCTIB KOOPAHHAT
AX AY
— 90° IuC [ + +
90°--- 180° ITnC I1 - +
180°--- 270° I3 111 - -
270°— 360° [Tu3 v + -

[IpakTHuno X Yepes HEMHHYYi MOXHOKH IIpH BHMipIOBaHHi, 0c06-
JUBO CTOPIH T€O0TITHOTO X0y, BOHA He iopiBHIoe HY0. Toi anre6-
paiyHa cyMa MpUpOCTiB KOOPAHHAT 10 oci abeiuc Ta oci opaumaT 6yae
HEB'S3KOI0 B BUIOBIHIX MPHPOCTAX KOOPIHHAT
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Sy =ZAX; (11.22)

: fy=ZAY. (11.23)

AGcoOTHY HEB'SI3KY B NPHPOCTaX KOOPAHHAT OGHHCIIONTH 3a
cpopMyJIoIo, M,

f VA + 1, (11.24)

1e fy, fy-— HeB'S3KH B anommmx NPUPOCTaX KOOPIHHAT, M.

[TounBINH aGCONIOTHY HEB'A3KY HA CYMY CTOPIH 3aMKHYTOFO T€O-
JOJITHOTO XOAY Zd, JiCTaloTh BiJIHOCHY HEB'S3KY, SIKA XapaKTEpHU3Ye
TOYHICTh BAKOHAHHS MOJILOBHX BUMIpPIOBAHb, M,

fo=f/2d. (11.25)
5{1(11[0 Bi,’Il-lOCHa HEB'A3Ka TCOﬂOHi'FHOI‘O Xoay MCEHIIE ﬂOII)’CTIIMOf:
fo<fi=112000, (11.26)

TO 06YIICIIEH] IPHPOCTH KOOPUIHAT BHIIPABIAIOTH Mo oci X Ha Be-
JUYHHY [, a o oci Y Ha BeHYHHY /.
[TonpaBkHu BBOMATH B NPHPOCTH KOOPAUHAT 3 OOCPHCHHM 3HAKOM
nponopuiiinio gosxuuam, f; = f,/ Xd, M:
A= "S-/ Ed; (11.27)
Afy=~fy-d./2d . (11.28)
[MonpaBkn okpyraoioTh j1o 0,01 M 1 3anHcyloTh 3BEpXy 06UHCIEHIX
NPHPOCTIB KOOpAHHAT. 3HaiijleHi monpaBkyn anre6paidHo Hi/lCYMOBY-
I0Th 3 BiJ(IOBI/IHHMH KOOP/IMHATAMU i OTPHMYIOTH BHIPABJICHI IPHPO-
cr koopjuHar. CymMa BHOpPABJICHHX MPHPOCTIB IS TEOJOJTHOIO
[OJII'OHY MTOBHHHA JOPIBHIOBATH HYJIO:
2AX; =0, (11.29)
YAX;=0. (11.30)
3a BUIPABACHUMH IPHPOCTAMH KOOP/IHHAT BiJl 1OYaTKOBOI TOYKH 3
BITOMHMH KOOPJHHATAMH TOCIiIOBHO 0GYHCINOIOTh KOOPAHHATH BCIX
TOYOK XOJ1y 3a (pOpMyIaMH, M:
X =X, AY,, (11.31)
Yo=Y, +AY,,, (11.32)
ae X, V, — KoopAnHaTH monepeanLol BEPIIHHA NOJIIroHY, M;
X1 Yoy ~- KOOpPAHHATU HACTYNHOI TOYKH, M;
AY,; AY,; — BUNpaBJIeH] IPHPOCTH KOOP/IMHAT, M.
Konrpoim o6uHciIeHb KOOPHHAT NOJSrae y TOMY, IO y KiHIli 06-
4YHC/ICHb MalOTh 3HOBY OJlEpXKaTH KOOPJHHATH MOYaTKOBOI TOYKH
X, =X+ Axyy (11.33)
Y, =V, + AYy. (11.34)
e Xy Yo AXig AY g — KOOpOWHATH i BIIOBIIHI IM PHPOCTH KOOP-
JITHAT KIHIEBOI TOYKH, M.

167



I'C. Paryumsak

Tomorpagia 3 ocHOBaMy KapTorpagii

11.3.4. OGuUncacHHA KOOPHHAT TOYOK NiaroHaJbHOro XOLV

BUX{THHMH JaHHMH 19 0OYHCIeHHS KOOP/HHAT € BUMIpSHI MpaBi
38 pyXOM IOPH30HTaIbHI KYTH, CXeMa JiaroHaJbHOIo X0y, TOPH3OH-
TaJIbHi MPOEKIil CrOPIH T€OJOTITHOTO XOAY, UPEKLiilHi KYTH CTOpiH Ta
KOOP/UIHATH TOYOK T€OJOMITHOTO MOJIroHY, A0 SKHX MPHJIAT4e Jiaro-
HaJIbHHH XifT.

KyToBy HeB'd3Ky [liarOHaJILHOI'O XOIY 3HAXO/ISTh MOPIBHAHHIM CYM
BHMIPSHUX KYTIB 3 iX TEOPETHYHOIO CYMOIO, SKY OOUMCIIOIOTH 3a (op-
MYJIOK0

2hr= o - o+ 180° (11.35)
He o, Oy~ NOo4aTKoBUll 1 KIHI[eBHIl AUPEKIIiHAHA KYTH;
1 -~ KUILKICTh BUMIPHHX KYTiB JIIarOHAJILHOTO XOJY.

Axmo oy > o TO Bij BEIHYHUHH, SKY OZepXaHo 3a (GopMyJoro
(11.35), HeoOxiHO BIAHATH 360°.

Kyropa HeB's3ka JiaroHaJILHOro XOXy

fﬁ:ZﬂBMZﬂT. (11.36)
HE MOBHHHA nepeBUIIYBaTH JIONYCTUMY, HE(y OGYHCIIIOIOTD 34 (l)OpMyIIOI‘O
f3a= 15 Vn. (11.37)

Slkio KyToBa HeB'g3Ka He IEPEBUINYE I'PaHHYHOI BETHYHHH, TO IO~
IIPAaBKHM ¥ KYTH BBOJATDL 34 THUM CaMHMM MPHHIHIIOM, [0 i B T€O/I0JITHO-
MY IOJITOHi.

OO6uncienHs JUPEKIiHHAX KYyTiB, pyMOiB i OPHPOCTIB KOOPAUMHAT
JiaroHajJ bHOrO XOJY BUKOHYIOTH 34 IIpaBMiIaMi i popMyJtaMu JUIg Teo-
JOJIITHOTr'O MOMIroHY.

Hep'a3kn B npHpocTax KOOpP/MHAT, M,

Sy=ZXp-2X; (11.38)

Sy=2Y,-2Y;, (11.39)

ae 22X, 2X; - OpakTHYHI CyMH MPHPOCTIB KOOPJAHHAT MO OCAX ab-

CIIHC | OPIHHAT, M;

2V 2Yr-— CyMH TCOPEeTHYHHX NPHPOCTIB KOOP/HHAT MO BifINO-
BIIHUX OCsIX, SIKi 06YNCITIOOTH 32 hopMYJIaMH, M,

2Xn = X - Xy, (11.40)

2Yp=Y-Y,, (11.41)

ne X, Y;-— KoopIMHATH NOYaTKOBOi TOYKH /IiaroliaibHoro Xo/1y, M;

(v Yi— KoOpAHHATH KIHIEBOI TOYKH /[iarOHAIBHOr0 XO/1y, M.

Axmo oGuuciena 3a dopmynamu (11.24) Ta (11.25) BimHocHa
HEB'3Ka B MPHPOCTAX KOOP/MHAT HiarOHAJILHOTO XO/Iy HE NMEpEBHITYe
1:1000, To KoOp/IHHATH BUNPABJITIOTh HA BEJIHYUHNA [ Ta f,. [lompaBkn
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BBOJATH IPOHOPIIIIHO JIOBKHHAM CTOPIH i3 3HAKOM, OOCpHEHHM 3HA-
KOBI HEeB'I3KH IO JaHili oci.

Koopauraru To40K BepHIMH JIiar OHAILHOTO X0y OOYHCIIIOIOTD 32
gopmyaamu (11.31) Ta (11.32). BuxitnuMa KOOpIAHHATAMH € KOOPIH-
HaTU TOYOK T€O[0/ITHOrO Modirony. KoHTposaeM oS4nciieHHsS KOOPIH-
HaT TOYOK JUAaroHaJLHOro Xo/y B IPHKJIA € OJep:KaHHS B KiHIli poO3-
PaxyHKIB KOOpANHAT TOYKU | TeooMiTHOTO MoJirony (ta6mn. 11.11).

11.3.5. Craananpa naasy 3sHiMAIbLHOrQ 0OrpyATYBAHHA

[Ti1an 3HIMaJILHOIO OOIPYHTYBAHHS CKIAjaloTh 32 KOOpAMHATAMH
BEpPUIHH TeojoliTHoro xo y. Cxiraj pobir Takuil: mo6y/j0Ba KOOpAM-
HATHOI CITKH Ta il olM(pyBaHHs, HAHCCCHHS TOYOK 31 KOOPJAHHATAMH
14 OJIpOOHIlh, 3HATHX Ha MICIIEBOCTI.

[lepeir mody)10BOI0 KOOPAHHATHOL CITKH BHKOIIYIOTh PO3PaxyHKH,
1110 BH3HAYAIOThL PO3MIPH MJIaHy TCOJOJITHOIO MOJIIoNY | pO3MIpH ap-
Kylla, KpecleHIs Jyis po3MillicHlIsT KOOPAHHATHOI CITKH 1 CKJIaJaHHs
MiiaHy. Po3sMip mosrirony 3 miBHovi 1a 0iBjicHb (3BEPXy BHH3) JIOPIBHIOE
Pi3HHIL HalidLIbIIOL 1 HaliMeHINo1 abeiuce, M:

Xt = (X = Xoi) 111, (11.42)
a4 PO3MIP MUIAHY 3 3aX0jly Ha cXil (3JBa HampaBo) — PI3HHIL Haii-
OLIBHUIAX 1 HAHMENUINX OPJIHHAT TOYOK IUIalOBOI'0 OOIPYHTYBalNs, M

Yir = Yo Yod I 111, (11.43)
e X, Y, — HalibUIb1Ie 3HAYCHHI KOOPHIAT BCPIINH TEOJOJITHO-
ro MOJIIrolY, M;
-~ HAWMCHIIC 3HAYCHASL KOOPHHAT BCPIIHH TCOAOJITHO-
r'o HOJIIroHY, M;
m - KUIBKICTh METPIB 1a MICIIEBOCT], L0 Bi/INOBi/Iae | ¢M Ha
IUIaHt 3rijgo 3 Macmrabom (Ui Maciutaby 1:1000 —
1 m).

JUist cHMETpUYHOIO pOo3MINCHHS NJIaHY Ha apKyill 0OYHCIIOIOTH
BijlcTanli Bil KpalHIX TOYOK MUIaHY JI0 KpaiB apKyllla, MiclEOJI0KEHHS
oci abcic BITHOCHO JIIBOr0 Kpalo apKyla i oci Op/IHHAT BilHOCHO
HHXHBOT'O Kpalo apKyia (puc. 11.1).

Bijicranp BijJf BEpPXHLOTO | HHXKHBOTO KpaiB apKyHia KPecIsipchbKoro
nanepy /{o HalBUUIOT | HAIIHHKYOT TOUOK NAAHY, CM;

a=05, - X, (11.42)
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BiicTaHb «, BH3HaA4cHY 3a Qopwmymnoro (11.45), 1 BiAMidaOTh TOUKY
D. llix ToBUTBHUM KYTOM HpPOBOJSTH JBi MPAMI JdiHil TaK, 106 oxHa 3
HHX 000B'I3K0BO IPOXOJHIa 4epe3 To9Ky D. 3 ToUKd MEepeTHHY Tps-
MHX SIK Ha JiaroHaJIIX OYAyIoTh OpAMOKYTHUK. JIJIg IbOro 3 TOYKH Ie-
petuny mnimiit O Bigkaaxatots Binpizku OC, OB, OA, pieni Bimpizky OD.
Ha croponax oxep:xanoro npsmoxyrauka ABCD Big ftoro Bepiman D
B 3a7aHOoMy MaciuTabl 3a JI0NOMOrol MaclITabHol THITKH BiIKIa1a-
10Th BIZIPI3KH, piBHI cTopoHi kBajpara citki (10 x 10). Yepes BijmoBi i
TOUYKH OPOTHIIEKHNK CTOPIH IOCTPO3ATOUYCHIM OJIBIIEM KPCCISTD TiHil
KoopauHarHol citkn (puc. 11.2, 6).

X A X =
B
10
N
O 10 /
b >/
10
// \\\
C 10 Y
by Y 10 1o 10 Lo 1o
a 6

Puc. 11.2 - TTodydosa KOOPOUHAMHOT CLINKI:
a —- HOOYO0aa GeIUKOR0 NPAMOKYINHUKA,
6 - no6ydosa keadpamis 3 cnoponoio 10 x 10 cm

3a jlomomororo Tonorpaditnol giniiika J1T-1 0y/iyiors Koopjuuat-
HY CITKY Ha IUIOHIi KBajpatTa 3 cropoyoro 50 em. Tonorpadivna siiiika
JIT-1 BuroToBIeHa B BHIJIA METAICBOI JIHIAKH 3 [UCTbMA BUPI3aMH
nocepeanHi. O 3 KpaiB KOXKIOro BUPi3y ckolenuil: y mepumoro, 1no-
3HAYCHOI'0 HYJIEM, Bili CKOIUCHUH MO MPAMIi JIiHil, a Y BCIX iHIIIX -~ N0
Jyrax kix 3 pagiycamu 10, 20, 30, 40, 50, cM Big modarkoBoro mrrpHxa.
Kinenp aigiiiky ckoileHo mo jaysi pajtiyea 70, 711 cuM.

[Topsimox mo6y/0BH KOOPAHHATHOI CiTKH 3 J0MOMOI0I0 JiHiiKH
JIT-1 taknii. Ha apkymi marepy 3a JoMoMOI'0l0 HPKYJIS-BIHMIPIHKL Ta
MacITabHol JiHIHKH IPOBOAATD Bich OPIHHAT 34 TUMU CAMUMH IIPABH-
TaMH, 38 IKEMH 6yIyeThcd KOOpAHHATHA ciTka. [1o ckonicHOMY Kpalo
KOXHOTO BUpi3y MacuITabHol JHIHKH HepcrHHAIOTL Bich OpjuHAT
mrpuxamu. [TodaTok JIHIMKY NPH LLOMY CYMINIAOTH 3 MOJOKEHHIM

172

Tonorpagia 3 ocHoBamy Kaprorpa@ii

oci abenue BiZHOCHO JiBOro Kpafp apkya. YKIaJaroTh INHIAKY
B3[IOBXX JIIBOT'O Kparo apKyla, CyMil{aioud Hy;IbOBHH MITPUX 3 TOYKOIO
HEepeTHHY OCi OpAHHAT 3 KpalHiM miBHM wmTpuxoM. O/HOYacHO CTe-
KaTh, o6 Bick JiHilikn Oy1a npubIH3HO NepHeH MK YIsIpHa 10 oci op-
quHar. [To KoKHOMY CKOLIEHOMY BHPI3Y OMIBIEM MPOBOAATH IITPHXH.
Koagyry diHIAKY mo giaroHaii, cyMicTHBINM HYJIbOBHH IMITPHX 3
KpaliHiM ApaBUM INTPHXOM Ha Oci opjiiHar. TaM, Ae 3aKiH4yeThed
JHIHAKA, TPOKPECTIOTS JIYIY, 10 HepeTHHae OCTAHHINA BEPXHIT INTPHX
Ha oci abenue. B pesymrari 6yjie mody/10BaHO NMPpIMOKYTHHH TPUKYT-
ik 3 cropotaMu 50, 50 1a 70, 711 eM. Tak camo 6y1vI0Th ApYyrui TpH-
Kyrauk. Jlisg iLoro mepckiIafalorn JHRIKY B Kpaluii npasHi wTpux
10 oci OPAMNAT, MPOBOATL JTiHIT0, MO NPROIA3HO NapanenkHa oci ao-
CHHC, HA SKi MPOBOATL IITPHXH N0 KOKHOMY CKOINEHCMY BHPI3Y.
Knayrh JmiHiidiky mo JiialoHaii, CYMICTHBIIA HYJLOBHH INTPHX 3
KpaiHiM JHBUM WITPHXOM Ha oci opjmuar. Tam, je 3aKiHuycrhca
MUK, TPOBOMETH JAYTY, IO ACPETHIIANE OCTANHIN BepXuiil MTPHX Na
Aigil, napayeinniii oci abengic. TakiM YHIIOM YTBOPIOIOTL APYYHM TpH-
KYTHHK THX JKC PO3MIpIB, IO i nonepe;iil. Biaxuienns sepxuboi cro-
PONY MPAMOKYTIIHKA He NOBNIHHO 6yTH OUniie 0,2 MM,

[Tpasmibuict, MOOYNOBI KBWIPATIB KOOP/IHHATIION CITKH KOITPO-
JOIOT TAKIMH CHOCODAMI: YIJIAJAHIIAM JHHIIKH 110 JIaroHalsIX MaTHX
ksajgparis (puc. 11.3, a) ycraiosmoloTh 14 € TPHKYTHHKH MNOXHOOK;
[PKYJIeM-BUMIPUHKOM MPOBIPAIOTH PIBHICIL JHaroHajiell BCIX KBaJl-
paris (puc. 11.3, 6). [Toxudka ue noBuia nepesuimysaru 0,2 mM. Axmo
noxuOKa OLILIIC JIONYCTHMOL, TO KOOP/IHHATHA ciTKa Oy/yeThbes 3a110BO.

Jlinifixa Lnpkyib

AN (( /|
\\ AN ¥ 1

N \\ \ ///\\\
\\ \: X
]
a 0

Puc. 11.3 — Ilepegipka npaguibHocmi 106 yoosu KOOPOUHAMHOL CIMKU.
@ —— 30 MPUKYMHUKAMU NOXUOOK, 6 - 3¢ dfaronaramu xeaopaniia

173




I'C. Paryumsax

Tomorpaghia 3 ocHoBaMy Kaprorpagii

[Tepen HaHeceHHSIM TOYOK TEOOJITHOIO X0jy KOOPAHHATHY CITKY
MiANUCYIOTh TaK, 106 Bech MOJITOH PO3MICTHBCS B cepe/IHill YacTHHI
apkyma (puc. 11.4). [lng miBoi KpaliHbol BepTHKAIBHOI JiHil KOOP/IH-
HaTHO1 CITKH 6epyTh 3HAYCHHS KOOPAHHATH, OJIM3bKE A0 HalMEHIIOrO
3HAYEHHS OPJMHATH TOYKH MoJiiroHy. HIDKHIA ropH3oHTaibHii JiHil
KOOP/IHHATHOI CITKH IPUAHCYIOTH abcuucy, 61H3bKy 10 HaliMeRINo1 ab-
CIHCH MOIIOHY.
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Puc. 11.4. Haknadanus 6epuiiin noAi20Hy HA KOOPOUHAMHY CIMKY

Touku rIaHOBOIO 3HIMAJILHOTO OGIPYHTYBAHHS HA KOOP/HHATHY
CITKY HaHOCATH 3a 1X 0OYHCIEHHMH KOOPAHHATAMHU 32 JIONOMOTOIO IIHp-
KyJIS-BUMIpHHKa I MacliTaOHoi JiHilKy. HaHeceHHS TOYOK MOYHHAIOTD 3
BU3HAYEHNS KBaJpaTa, B SKOMY PO3MICTHTLCH Ta YH IHIIIA BEpILNHA Teo-
JOJiTHOro XojJy. Hampukigax, skimo Touka | Mae KOOpAHHATH
X =2507,27ta’Y = 909,47, To BOH4 pO3MICTHTLCS Y KBA/IpaTi 3 MijIMHCA-
MH OpJHHAT JIBOI'O HHXHLOrO KyTa citkd X = 2500 M Ta Y = 900 M.
[ToTiM BH3HAYAIOTh, HACKLUILKH BUILE Ta IPABOPYY BIIHOCHO JTIBOT'O HHX-
HBOI'0 KBa/J(paTa po3MillicHa BepIIMHA [OiroHy. Touka po3MillleHa BHIIC
Ha 7,27 M ta npasopyd Ha 9,47 M Bix Bepmuan 2500x900. 11{o6 mobymy-
BaTH TOo4Ky abcipicn TOYKH |, Ha GI4HHIX cTopoHax kBajpara 2500x900
Tpeba BIIKIACTH BLOPY Ha MiBHIY Bif JiHii 2500 Bigpizok 7,27 M, a jpia
KOHTPO/IIO BII OPOTIIEKHOI CTOPOHH KBajipala BLIMIPITH JIOHU3Y Ha
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miBaenb 92,73 M, ro6To gonosHeHHs 10 100 M. 11106 nobynyBaru opuna-
TH ToukH | TpebGa Ha BepxHilt i HIDKHIH cropoHax Kagpara 2500x900
BIJIKJIACTH BIIPaBo Ha cxif i Tinii 900 Bigpiskn 9,47 M 1 BIIiBO Ha 3aXill BiX
minii 1000 Bigpizku 90,53 M. Touku, HaHeceHi Ha MPOTHIICKHHX CTOPOHAX
KkBasipaTa 2500x900, 3'enHyroTh MPIMUMH TOHKUMH JiHiIMH. ToYka nepe-
THHY I[HX JHHi# 6yae mykana. OfiepkaHy TaKHM 9HHOM TOYKY [IOMi4aloTh
CHAOKHM TPOKOJIOM T'OJIKH ITHPKYJIS-BUMIpHHKA, 06OBOAATH KPYXKKOM 1,5
MM 1 MANHCYIOTH il HOMEP 3TIIHO 3 BITOMICTIO 009UCIIEHHSI KOOPAUHAT TO-
4OK TTaHOBOIO €KOHOMIMHOTO OOIPYHTYBaHHS. Y Taxiil MOCIIOBHOCTI
HAHOCSATh YCi TOYKH TEOIONITHOTO MOJIITOHY 1 larodaabHOro XOAY.

[TpaBUIbHICTh HAHECCHHS TOYOK Ha KOOPJHHATHY CITKY KOHTpPOJIIO-
I0Th BIMIPIOBAHHSIM HA IJaHi BifcTaHed MiX CyMDKHHMM TOYKaMH
3uiMajbHoro oOrpyHIYBaHHsS. Pi3HHIM B HOBXHHaX CTOPiH Teo-
JOJITHUX XOJ(iB lc NOBIHHa mepeBHINyBaTH (0,2 MM y MaciuTabi noby-
JOBaHOrO MIaHy.

Bi/IlfoCHO BiIOMHX CTOPiH i TOUOK 3HIMAJILHOI 0 OO PYHTYBaHHS Ha-
HOCATI, Ha TUIaH B MacIlTabi no/ipoduiy, 3usri Ha Miciepocti. Cnocobn
HAHCCCHHA CHTYAll Ha milan (puc. 11.5) Taki caMi, K1 3aCTOCOBYIOTLCS
JUIS1 3iOMKH iX Ha MicricBocTi. HallcceHHs Ha nan KOHTYpPIB MICLEBOCTI
BHKOHYIOTH 3 JIOIIOMOIr010 TpaHCNOpTHPa, MacluTabHol JIHIHKI 1 Hp-
KYJIS-BUMIPIHKA.

f=d
D
e

Puc. 11.5. ITnan monozpapiunozo suimanHs

) 54
g
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J1;19 HaHeceHHS KOOPAMHAT Coco6oM MOIIPHIX KOOPIUHAT HEHTP
TPAaHCIIOPTHPA CYMINIAOTE 3 BEPIUIUHOIO IMOJIrOHA, 8 HYJIb TPAHCIOPTH-
pa — 3 HaImpsIMOM Ha [OMepeIHIO TOYKY TEOJ0MITHOro Xoay. byvayooTs
KyTH, BUMIpSHI TEOJOMITOM MpPH Bi3YBaHHI HA KOHTYPHI TOYKH Micllc-
BocTi. Ha moGyioBannx HanpsMax Ha KOHTYPHI TOYKH BijK/Ia/1a10Th
B MacinTabl IIaHy BijicTaHl, BKa3aHi y abpuci. 3'¢IHABIIH TOYKH, OJIep-
KYIOTH ITOTOXKEHHS KOHTYPIB Ha TUIaHi.

Ju1g mo6y10BH TOYOK MicI[eBOCTI crroco6oM KyTOBHX 3acidoK (cTo-
pona VIII-IX) 3 momomororo TpaHcnopTHpa B BepUIMHAX CTOPIH Teo-
JOJITHOrO XOAY BLAKIAAATOTh KYTH, BKasaHi y adpuci (puc. 11.6). Tou-
Ka NEePETHHY CTOPIH NOOYAOBaHUX KYTIB -— ITYKAaHa TOYKa Ha ILTani
MICITEBOCTI.

[Ipn HaneccHHI Ha IUTad CHMTYAanil JIISBKH MICUEBOCTI cnocobom
nepriedukyaspie (croponu [I-I11, [V-V, VI-VI[-1-IX) Bijt novarky
JHHIT 3HIMAJILHOTO OOI'PYHTYBAHHS 3TijtHO 3 abpucamn (puc. 11.71 11.8)
BIIKIIa/iaf0Th BIZICTaHi 10 MEPHEH MK YIIpiB. B OTpHMaHUX TOYKaX TpH-
KYTHHKOM 6Y/1yI0Th JiHil, HepOeHAUKYISPHI CTOPOHL TEOJA0IITHOIO X0~
Ay. Ha nepmemjmkynapax BUIK/IaIaloTh BijicTall JI0 KOHTYpPIB, BKa3a-
HHX Y abpuci. 3'ejHy0Th MO0y 0BaHI Ha DEPUEIUKYIIPAX TOUKH i
OJICPKYIOTH MICIICITOJI0KEHHS KOHTYPIB Ha MJIAHI.

39,0

UyKH

eyqHeImig d

586

Y
Puc. 11.6. Abpucu cmopin Y--YIT 1Y--YIII 1X
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Jrg mo6yIoBH TOYOK MiCIIeBOCTi ciocoboM JIiHiHOI 3acidkH (cTo-
poua [V-VIII) nupkyneM-BHMipHUKOM 3 BEpIIHH TEOHOJITHOrO XOXY
KpecasTh JYIH pajiycaMi, piBHUMH BiJICTaHSM BiI TO4OK 1O KOHTYpY
(puc. 11.6). Touyka nepeTnay Ayr 6yae MyKaHOIO KOHTYPHOIO TOYKOIO
Ha TUI2HL.

Ta 120

oIl

AYKU

J 80,0 p. Builienbka \
pinng 0.2 —~—
120,0
éb 8,00 ' nyKU 24,7
°1I1

Puc. 11.7. Abpucu cmopin I-1I-1II'i III-1Y-Y

[lompo6umi, 34T Ha MicleBocTi, Ha Tomorpadiuniii MWaH HaHo-
CATh YMOBHHMH 3HaKaMH. '

[Tnomy 3aMKHYTOT'0 IOJITOHY 064HCIIOIOTH 32 KOOPAHHATaMH Ho-
ro BepHIdH, M%

S=05ZX,(Y,,~ Y. (11.46)
S=0527Y, (X~ X (11.47)
pmeX, Y, X Y, X, Y., — KoOpJHHATH, BINOBITHO, 0OYHCITIOBA-
HOIl, HaCTYMHOI i MONEPEIHbOl BEPLUIHH
MOJIITOHY, M.

Bci po3paxyHku 3 BH3HAYEHHS IUIOLII MOJIFOHY BUKOHYIOTD B Ta0-
angniii popmi 3a Jomomororo MikpokanbkymsTopa. Iliomi, o6yuc-
newi 3a popmynamu (11.46) ta (11.47), moBHHHI OYTH piBHI MIX CO-
6010.
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YI ¢
qarapHuk 5 |
415
3 15,0
85 uroce
3Ls achaabToBaHe
9.5
293 YyarapHHK 50.2
. IX
YT Qo
JIYKH

Puc. 11.8. Abpucu cmopin YI-YII, YII-I-1X

11.3.6. Tloanosi poGoru npn TaxeoMeTpHuHoOMY 3HiManni

TaxeomeTpuuHi 3HIMaHHS OyBaloTh MapIIPYTHi Ta TJIOINA/(KOBI i
BUKOHYIOThCS IUISIXOM APOKJIajlaHHs TCOONITHAX X0/1iB 3 BUMiplOBaH-
HAM FOPH3OHTAJILHHX 1 BEPTHKATLHIX KYTiB (BIJICTAHI BU3HAYAIOThCA 34
JOTIOMOT' 00 JAJIEKOMipiB) i 3BHIMAHHSAM CHTYALil Ta pesibedy MOJIApIHM
criocoboM. TaxeoMeTpUUHE 3HIMAHHS BHKOHYIOTh IEPEBaXKHO TaXCoMe-
TpaMH Ta B OKPEMHX BHIT4JIKaX T€OJOMITAMHU.

3HIMaJbHUM OOGIPYHTYB4HHSM € TeOJOJITHO-HIBEJMIpHi Ta Teo-
JOJIITHO-TaXeOMETPIYHI XO/IH, SKi MPOKIAJ{AI0Th MiXK IIYHKTaMH OMop-
Hol Mepexi. 3HiManbHe OOIPYHTYBaHHS CTBOPIOIOTH OJHOYACHO 13
3HIMAHHAM cUTyanil Ta peabedy. ['ycroTa IYHKTIB 3HIMAILHOL'O
oOrpyHTYBaHHA NOBUHHA 3a6e311euyBaTH MOXKIUBICTh MPOKIaaH s Ta-
XEOMETPUYHHX XOJIiB, IO BiINOBIIAI0Th TCXHIYHUM YMOBAM.

Kytu B TaxeoMeTpHUHHX X0/1aX BUMIpPIOIOTh OJHUM IIOBHUM INpHii-
oMoM. Pisuung kyTiB, ofiepKaHuX 3 MBOpUOMiB, He IOBUHHA MEpPCBH-
myBatd 1'. ['panuuny JTiHiHHY HEB'I3KY, M, 064HCIIIOIOTE 34 hopMyJioto
178
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f;=S81400 Vn, (11.48)
Ie S — JOBXHHA TPHIOHOMETPHYHOTO XOAY, M;
H — YHCIO CTOPIH B XOAL.
BHcoTHa HEeB'I3Ka He IOBHHHA NEPEBHINYBATH, CM:
£,=0,04S/ Vn. (11.49)

[Tpu TaxeoMeTpHUHOMY 3HIMaHHI 3HAXOJAATH BHCOTHE MOJIOXKEHHS
BCiX XapaKTepHHX TOYOK CHTYallil Ta peibedy, 1Mo J03BOJISE BioOpasu-
TH Ha IUIaHi DOAPOOHIN MiceBOCTi Ta peibedy 3a JONOMOrolo ropH-
30HTaNell 3 HEOOXIAHOIO JI JAHOTO MacmTaby TOYHICTIO.

3a mpH3HAYEeHHAM Ta TOUHICTIO MikeTH (pefikoBi TOYKH) 6yBaloTh
KOHTYPHi, BICOTHI, IKi BUOHPAIOTh B XapaKTEPHHX MicHAX penabedy, i
KOHTYPHO-BHCOTHi. PeiikoBi TOUKH MOBHHHI piBHOMIPHO Ta 6e3 mpo-
yCKiB MOKPHBATH TepUTOpilo 3HIMaHHS. J{J1d 3a0e311eueH S Li€l yMOBH
BHKOHYEThCS JICTAJIBHHH OIS MiCIEBOCTi, SKy 3HIMAOTh, 3 JaHOl
craiii. Bubip peiikoBHX TOYOK i BU3Ha4YeHHs1 HeoOXiTHOI Ta JoCTaT-
HbOI IX KUIBKOCTI 3aJICKUTDH Bil MacITaly 3HIMaHHS, BHCOTH MEPEPI3y
pebedy Ta XapakTepy MicHEeBOCTI.

Kontypsi nikeTn HamaraloThcs BHOHpaTH Ha MepesioMi KOHTYPIB,
o6 MK CyCiIHIMH TKeTaMH KOHTYp OyB mpsiMolo JiHiero. SKino
po3Mip mpeMeTa Ha MicHeBOCTi HEBEIMKHH i Horo He MOXkHa 306pasi-
TH Ha TUIaHI MaclITaOHUMH YMOBHMMH 3HaKaMH, TO PEHKy CTaBIIATH
OLIS MiclICBOTO MpejMeTa (JIepeBo, CTOBI, KpHHHIA Ta iH.). [TikeTn BH-
OGUpPAIOTh TAKOX HA BCIX XapaKTepluX TOYKAX 1 JIHIAX peibedy (Ha Bep-
IIHHAX i MgomBax rop6iB, AHi i Kpasx KOTIOBHH Ta JIOIIMH, BOAO/ILIAX,
CIIUTOBHHAX Ta MeperuHax CXMILB).

3HiMalus MKeTiB BUKOHYIOTh B TaKiii MOCHIIOBHOCTI. Y CTaHOBJIIO-
I0Th HajJ TOYKOI 3HIMAJLHOTO OOIPYHTYBAaHUS MPUIAJ | NPHBOJATE
iforo B pobouuii cran. TounicTs neHTpyBaHHd 310 cM y 3aJ1€XHOCTI
Bi/i MaciITady 3HiMaHHS. BusHauaioTh 3HaYeHHS Micld HYIS BEPTH-
KaJIbHOTO Kpyra TeoloJITa, IKe He IOBUHHO NepeBHIyBaTh 12'. BuMmi-
PIOIOTH BHCOTY MPHaJIY 3 TOYHICTIO JIo | cM 1 BiAK/Ia/JaloTh il Ha Jaje-
KoMipHil peiini. [Tpu po6oTi 3 TeomonitoM T30 opieHTYIOTH JIMO ropH-
30HTAJILHOrO Kpyra 3a CTOPOHOI0 3HIMaJIBHOTO OOrpYHTYBaHHA HpH
MOBOPOTI «IiBopyd». I bOTo CYMIMIAIOTh HYJIb TiM6a 3 HyJIEM amija-
JI1 TOPH3OHTaAbHOI0 Kpyra O6epTaHHAM JIiMOa Bi3yIoTh 30poBYy TPYOY
Ha MepeJHI0 TOYKY 3HIMajJibHOTO OOIPYHTYBalHSl Ta 3aKpIILIOITH
niMO6. JIiM6 TaxeoMerpa MOXHA Opi€HTYBaTH 34 JUPEKLUIAHHM KYTOM.
O6epTaHHSM aliJTa | 32 XOOM CTPUIKM FOJUHHAKA HABOJAATH 30POBY
TpyOy mpuiagy Ha peliKy, Ifo BCTaHOBJICHA Ha peilKoBiil TOYI.
Jns 3py4HOCTI OOUHCICHb BEPXHIO HUTKY CITKH JlajieKoMipa HaBOAATh
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L ~[oo|=|ric | [nla IS oA 0GepTaHHIM 30poBoi TPYOR Ha pizmix Ha peiini 1000. Bepyts BIEH'I;JI/I
87 = o e o i N s i ol CIIOYATKY IO /IaIeKOMIpY, 4 OTIM IO FOPH3OHTATEHOMY KpYTY. By
2 F 8|88 88888 o Hainka piBHs noBHHHA OyTH B HYJb-TIYHKTI.
’ ) 1 N P P I Jns BHKOpHCTaHHS cKopodeHol (opmyim TPHIOHOMETPHHOTO
. e & S5 Si= HIBEJIOBAHHS HAaBOJTh CCPEJIHIO HUTKY CITKH 3 BIUHKOM Ha pefiili, o
—— HEEESE T + ' NOPIiBHIOE BHCOTI MpUJIajly, SKa MOMiueHa Ha peiiui. bepyrs BiTiK O
. Mlicng 3HATTA BiWIIKIB peliKy CTaBJIAITL Ha Ha-
W ‘BHHeEACIE erfealen|m|a]mim|ea o] Lo BEPTHKAILHOMY KPYTY .l'h I [l BUIKIB PEHK) b a -
| eroomg R DA RAARA AN =|= CTYMHY pefikoBy TOUKY i BCi ONEpallil BHKOHYIOTb Y IIOMEPE/IHil I
: . - T osHocTi. [1icad 3akingeHH poOIT Ha CTaHILi NEPeBIPAIOTh OPIiEHTY-
. SIS {E ] ]S , a= BAHHSI MPHIIA]TY. Biﬂ,'),(lille}ll{ﬂ OpieHTYBAHHS 32 IIEPiO/L 3HIMAHHS Xf[ot:{yai;
= 2 SIEIIFIS RIS S D KaeThes He Gibiie 1',5. PesynsTaT BUMipIOBaHD 3aMICYIOTh B 'y%
* ' T TaxeoMeTpuHOTO 3HiManns (ra61. 11.12). Bei samncu noBHHHI 6yTH
W °p BIR0dN| i || o er|et]en] e et N BHKOHAH1 OJIiBIEM aKypaTHO, 4iTKO, TaK, 11006 iX JieTko MoXkHa 6Y110 BH-
3 l3H‘Hfr‘)3ﬂi0914(10I slglggEEgls] 2le KOPHCTATH 0PN KaMcpalbHiii 06pobui. } N
§ ‘ - 1 T ITaparnenbHo 3 BAGOPOM Ta 3HIMAHHSM PCHKOBHX TOUOK Ha KoKHill
3 ol cranlii BexyTh abpuc, TOOTO cxeMy po3MilEHHS PEKOBHX TOYOK
5 5! AL SR8 B FR S| NE BiIHOCHO 3HiManbHOro oOrpynTyBaHus. A6pucn oQopMiIfIOTH YMOB-
N 2 4 A A HIMH 3HaKaMH 3 IOSCHIOBA/ILHAMH WI/IMHCAMH, NpHOIIH3HO BHTPHMYIO-
SE E qd MacluTal 3HiMaus, | HAHOCATD Bei peiikoBi ToYKH. TIpH mboMmy mo-
S R I N A 1" Ka3yloTh CTPYKTYpHi IiHii peitbedy (TaibBert, BONOMIM, MEperHHi
b | ‘ . ‘ !
NS T CXHJIB T4 iH.) i CXeMaTHYHO TOPH3OHTANAMH perbed. CTpiikaMu moka
: g 3yI0Th HAMPSM OCHOBHIX CXHJIIB MICUEBOCTI MiXK XapaKTCPHHMH Nepe- .
§ S o E ol el - INSTiai fonf b A afs ruHamMit. 3a HeoGXiTHICTIO Bijl EHKOBHX TOYOK py.nencop‘.npom.prom Ib
=g ] NN IIHPHHY JLOPIT, TPOTYapiB ii IHIHX 10Apo6HIb MICILCBOCTI. [TokasyioTn
s g ) >z T - \f uE TAKOX Pe3yIbTaTH OpoMipiB Ha abpHci 3 KOPOTKHMH PO3'ICHEHHIMH.
§ m o =l (=}
o q o | - < &R
E‘ ':% QS omomﬁoa(‘g'g ala )
Q =By RO 11.3.7. Kamepaanua o6pobka pezyantarie
e T T2 TAXEOMETPHYHOrO 3HIMAHIA
g E‘ E 8 500 \O [T a ?3, '
§ 2 5‘ g 1= PREFETN S Kamepainbia o6pobka Marcpialip 3HiMaHHs BKJIOYAE TMEPCBIPKY
Sgl o | T ”“’g | TIOJILOBHX MaTepiaiB, 00YHCICHHS NO3HAYOK BCiX peHKOBHX TOYOK Ha
§ 51512 b2 CTAHIil, HAKNAJaHHs PefiKOBUX TOYOK Ha MJlaH, IPOBEACHHS IOPU30OH-
| o . "
28| 7 * |elo al&_@EFe L [ Taicii Ta HAHECCHHS CHTYANi. o o
&l B E L TopH3oHTANIbHA TPOEKNIS BiJICTAHI Bifl CTAHILii 10 MKETHUX TOYOK, M,
2 T T oo en d=D cos v, (11.50)
7 - o I . ’ :, . R
R VER ROV Pl b . o A B i [ TR 7S Je v — KyT Haxuiy, SKuif Ipu BUMipioBaHHi TeofomiToM T30 o6uncsiro
- S i il s N.—;._: ] 10T 3a hopMyIIoLo L vo (Ls0)
.. B e en R v= - ] ) )
2g% SHRR RSN Q,GJJ_J_“_ je Ly — BIiJIK IO BEPTHKAIHHOMY KPYTy MPH MOBOPOTI «IIBOPYHU».
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O6unciieHi 3Ha4eHHS [OPH3OHTAIbHOI BIICTaHi 10 peiftkOBHX TOYOK
okpyrmotots 10 0,1 M.
[TepeBumenHs MK CTaHIli€I0 Ta peiiKOBHMH TOYKAMH OBYHCIIOITD
3a hopMynoro, M
hp=h'+1-1, (11.52)
ae I -- BucoTa mpHiIazy, M;
| — BHCOTa Bi3yBaHHd, M;

h'=0,5dsin2v (11.53)
O64HCcIIOIOTH AO3HAYKH PEHKOBHX TOYOK, M,
H,=H, +h, (11.59)

je H,, — no3Ha4ka cTaHLi, M.

O6uncneni 103HAYKU peHKOBUX TOYOK OKpYIooTh jJo 0,01 M. Bei
PO3paxyHKH BHKOHYIOTH y Tabmi4Hiil GopMi 3 JomoMorowo MiKpoKalb-
KyisTopa.

PelikoBi Toukil HaHOCATh Ha MUIaH (puc. 11.5) nonsgpuuM cnocoboM
3a JAHAMMU KYPHady TaxeoMeTpHYHOI'0O 3HIMAHHA, BUIIKOM MO TOpH-
30HTATLHOMY KPYI'Y Ta ropH3oHTaIbHIN BificTaHi. [TpH moby1oBi BHKO-
PHCTOBYIOTH TPAUCHOPTHP, MUPKYJIb-BUMIPHUK T4 MacIuTabHy JiHiiKY.
[Iepen mobymoBoro peHKOBHX TOYOK BPAXOBYIOTH OpPi€HTYBAHHS
iHCcTpyMeHTa Ha KoxHy cTanuifo (Ct.), TpaHCTIOPTHP NPUKJIANAIOThH
LEHTPOM JI0 Ti€l CTaHUil, 3 K0l BHKOHYBAJXOCHh 3HIMaHHS IHX TOYOK
(Ct. 1). HyjboBHM OiaMeTpoM TPAaHCOOPTHP CYMIIHAIOTHL 3 JIHICIO,
no sKifi NpoBOAMJIOCH OpieHTYBaHHsA JiiMOa imcTpyMenTa (Cr. 2). Big-
KJ1aJar0Th 10 TPAHCHOPTHPY 3HAYEHHS FOPH30HTAILHOI'O KYTa Ha pcii-
KOBY Touky (f,= 7°32"). Ha moGygoBaHoMy HampsMy UOUpPKY/IeM-
BHMIPHHKOM Y MacilTabl fuIaHy BifKJI4JIal0Th COPH3OHTAIBHY BIICTR1b
Ha AaHy peAKoBY TOUKY (4, = 52,5 M). Touky 0OBOAATH KpYKKOM IiaMc-
TpOM | MM 1 TO3HAYAYOTh APOOOM, Y HHCIIBHHKY SIKOTO 3aIMHCYIOTh HO-
Mep ToukH (1), a B 3HAMEHHHKY — No3HauKy (263,17). [Tinmnc posmiury-
I0Th TpaBOPyY BiJl TOYKH. 3a aHaJOTi€l0 BHKOHYIOTh MOOYJOBY BCIX
peiikoBux Togok. [1[06 He mpunmycTHTHCA rPyOUX HOMHIIOK, OJOXKCII-
HY 106Y10BaHUX PEHKOBHX TOYOK Ha IUIaHi 3BIPAIOTH 3 iX 300paXKeHHIM
Ha abpuci. Bkasani Ha abpuci cTpUIKaMU HaIPSIMH OJXHODITHHX CXHJIIB

(puc. 11.9) noBHHHI BiIMOBIAaTH MO3HAUKAM PEHKOBHX TOUYOK.

icna mobynoBu peifkoBUX TOYOK Ha IUIaH MEPEHOCATh JHHIl BO-
JIOMLNIB i TanmbBerd. Perbed MiclieBOCTi 306paXxyloTh FOPH30OHTAIAMH 3
NO3HAaYKaMH, KpPaTHUMH BUCOTI mepepisy penbedy. ITostoxeHns ropu-
30HTAJIEH BU3HAYAIOTh IHTEPIOIOBAHHIM MK TOUKAMU, PO3MILIEHIMH
Ha OJHAKOBHMX CXHJIaX, i3 OXHAKOBOIO BHCOTOIO. [HTepnonoBaHHs BH-
KOHYIOTh aHAIITHYHHM abo rpadiuyHuUM crnocoboM.
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05 o7
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Puc. 11.9. Abpuc maxeomempuuno2o sHIMAHHS

CyTpb aHamiTHUHOrO cnocoly nmoJsrae B TOMY, IO 3a BLIOMHMII NO-
3HAUKAMH PelKOBHX COYOK Ha IUIaHI MK HHMH BH3HAYAIOTh NOJOXEH-
H B NJIaHi TOYOK i3 MO3HAYKaMH, BUCOTA IKHX KpaTHa NPHIAHATIH BH-
coti mepepisy (mpu Mactuta6i 3niManis 1:1000 h, = 0,5 M). BianosigHo
JI0 I'COMETPHYHOL CYTi 4HAJITHYHOIO iHTepriomoBanus (puc. 11.10)
MICIIEMOIOXEHHS TOPH3OHTAJNEH Y TJIAHL, MM,

d,=Ah(H, - H)Id, (11.55)
Jie Al — pi3sHALT MK MO3HAYKOJO PeHKOBOI TOYKH T4 I'OPH3OHTAILTIO,
MM;
H, H,— no3Ha4ku cyCi{HIX PpCciiKOBHX TOYOK, MLK SIKMMH BHKO-
HYCThCS IHTEpNOJIIOBAaHHSIM, M;

d — BiJICTaHb MDK CYCIIHIMH PEIKOBHMH TOYKAMH, M.

3a aHalloTi€0 IHTEPHOJIALIIO TPOBOAATL MIXK YciMa pCHKOBHMH TOY-
KaMH, 9Ki B aOpHCi TAXCOMCTPUYHOTO 3HIMAHHA 3'€/IHaHI CTPUIKOIO, IO
MoKa3ye HanpsaM cXuiy. B ocHoBsi rpadivnoro cnocoby isrrepnoloBan-
ng gexuts Gpopmyia (11.55) nponopuifiHocti eJ1eMeHTIB NOAI6GHHX TPH-
KYTHHKIB. J1)151 IHTEpIOFOBAHHS BUKOPHCTOBYIOTh TajieTKy. [714 boro
Ha BOCKiBIlI NPOBOJIATH MapalelibHi MPAMi 3 JOBUILHHMH, ajle piBHHMH
inTepBasamu 5-10 MM | MANHCYIOTL 1X O3HAYKAMU, IO KPaTHI BUCOTI
nepepizy pebedy Bix camol BelmKol. [1pu inTepnosIoBanHi MiX TOYKa-
MII MAJIETKY HAKIaJaloTh HA MJIaH Tak, U106 ojHa i3 peiikoBHX TOYOK
3aiiHAa MOJIOKCHHSI MDK Mapaie)bHUMH JIHISIMII BOCKIBKM BiIITOBIIHO
Jlo cBoel mo3uayku (261, 50). Y mos3HayeHili ToUli JIereHbkO MPOKOTIO-
I0Th BOCKIBKY. YTpUMYIOYH T'0JIKY BUMIPHHKa B I1if To4li, 06epTaloTh
BOCKIBKY HABKOJIO ['OJIKH JTOTH, OKH JpYyTa peiikoBa TOYKA, Ky BHJIHO
yepe3 BOCKIiBKY, 3aiiMe [oNoXeHHS, iK€ BYIMOBIae ii mosHaymi (263,
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A Hs=263,52
H=263,00
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H=262.00
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Ha=261.50 S
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Puc. 11.10. F'eomempuyuna cyms ananimudno2o IHMepnoaeants

52). 3akpinmoioTh NajeTKy B UbOMY IOJIOXKEHHI I'OJIKOIO HHPKYJh-
BHMIPHHKa i MPHKONIOIOTh HAa IUIAH TOYKH MEpeTHHY MapalielbHHX
JTiHIH MaXeTKH 3 JiHi€l0, IKa 3'¢THY€ peiikoBi TOUKH Ha aGpHCi, IO 3Ha-
XOJAThCS Ha ojHoMY 6ol cXiIy. ToukH MiANHCYIOTH iX MO3HAYKAMH,
SIKI piBHi TO3HAYKAM Bi/IMOBIHHX Hapaje/IbHHUX JiHIill Ha nmayeri. AHa-
JIOriYHO BUKOHYIOTh iHTEPIIOIIOBAHHS MiXK yciMa peHKOBHMH TOUKAMIL.

Toukn 3 oJHaKOBHMH M03a4KaMH, OTPHMaHi B Pe3yJIbTATi iHTEpHO-
JIOBaHHS, 3'¢JHYIOTb MUIABHUMI KPHBHMH JiHIIMH i HAHOCATH I'OPH30OH-
Taji. [TosHadykH ropU3oHTaIeH NIIMMCYIOTh ¥ po3pHBaXx JIiHil TakK, o0
HH3 0Hdp 6YB y CTOPOHY MOHIKEHHS CXUIY MiciieBocTi. [opusoHTati 3
IIO3HaYKaMi, KPaTHHMM JeciTH MepepizaM peibedy, Kpecasarhb
TOBCTIIUMH B 2,5 pasu. Ha 3aMKHYTHX TOPH30OHTAJIAX i B HAMPAMAX Xa-
PaKTepHUX JIHIA HaHocATh OepruuTpuxu. Yepes KoHTYypH OYIOB, mo-
BEPXHi BOPIB i Jopir, 1[0 MOKPHTI achalbToM, OPH3OHTAI He IPOBO-
Asth. Ha 11aHi BUNHCYIOTH MO3HAYKH BUMONIEHHS 110 KyTaX cnopyu. 30-
6pakeHHI POPU3OHTAIIMH pelbed) MEPEBipsIOTh He3MOCEPEHBO B MOJ.

Vci efleMeHTH cHTYallil i pestbed MiclieBocTi 0)OPMIISIOTh, KepYIOUHCh
IHCTpYyKLi€Io «Y CIOBHbIE 3HAKU I TONOTPapUIECKHX MUIAHOB B MACIIITa-
6ax 1:5000, 1:2000, 1:1000, 1:500». I'opuzonTaNi KPECIATS i MANHCYIOTH
KOPHYHEBOIO TYIILIIO TOBLIMHOIO JIiHid 0,1 MM. BUCOTY To4OK 3HIMAJILHO-
ro oOrpyHTyBaHHS | PeHKOBHX TOYOK HiJMHCYIOTh YOPHOIO TYIIIIIO.
Jliniro ypi3y Bojiu B pidili MPOBO/STH 3eJICHOIO TYILLIO. Pamky miany, pe-
Ty YMOBHUX 3HAKiB Ta HallCH BUKOHYIOTh YOPHOIO TYIIIMIO.
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NSk

14.
15.

16.
17.

18.
19.

20.

21.

22.
23.

KOHTPOJBbHI 3ATIMTAHHA JJiA IIEPEBIPKY 3HAHD

BH3HauTe mapaMeTpH reoJe3HYHOro OGIPYHTYBAHHS I 3HIMAHHSA
macurrady 1 : 2000, 1 : 1000 ta 1 : 500.

PospaxyiiTe MacmTab 3HIMaHHS | BUCOTY mepepisy peinbedy.

3MICT Ta BHMOTH /IO TAXCOMETPUYHOT O 3HIMAHHSL.

3MicT Ta BAMOTH 10 HiBEJIIOBaHHS ITOBEPXHI.

BuMorH J10 ropH30HTAIBLHOTO 3HIMAHHA.

Oco6nBocTi 3HIMaHHA NiI3EMHUX KOMYHiKallii.

SlxuM yMoBaM HIOZO PO3MIlEHHS [TOBHHHI BIINOBIIATH TEOMOITHI
xou?

BusHaure cxiIaj i OCTiAOBHICTh NOJLOBHX POOGIT MpH TEOAOMITHO-
MY 3HIMaHHi.

SIX BH3HAYHTH KYTOBY HEB'3KY Ta ii rpaHAYHE 3HAYCHHAS Y HOJIIOHI
T4 JIlarOHAJILHOMY TCOJOMITHOMY Xo1i?

. [Mopsox yB’s13yBaHHA KYTIB Y AOJMITOHI T4 JiaroHaJIbHOMY TEO-

JOJIITHOMY XOJi.

. flxa nociitoBHICTh OOYICIECHHS Ta KOHTPOJIIO JUPEKUIHUX KYTiB

CTOPIH TECOJIOJITHOTO X0xny?

. Slknii mops/iox 0OYNCIEHHS 3HAa4YCHDb Ta 3HAKIB MPHPOCTIB KOOP/IH-

HaT Y Teo/{oJliTHOMY Xomi?

. SlK 0GUIICAIOIOTH HEB'A3KY Y MPHPOCTAX KOOPIAUHAT Ta il FpaHHYHE

3Ha4YcHUs Y NOJIIroHi Ta JIAarOHAIILHOMY XOJIi?

Sk BHKOHYIOTH YB'I3yBaHHS NPHPOCTIB KoopaHHaT?

Slkuit mopsKoK OOYHCICHHSA KOOPAUHAT BEpINHH MOJICOHY Ta KOH-

TPOJIIO 33 0OUHCIICHHAM?

[Topsaaok rpagigtoi 06pobkH MaTepiaiiB Teo[0JITHOTO 3HIMAHHS.

Cxiajt noIboBUX po6IT | MpHIAJIH, IO BHKOPHCTOBYIOThCS MPH Ta-

XEOMETpHUHOMY 3HIMalHI.

[Topsaox o6pobKH XypHATY TaXeOMETPHIHOI'O 3HIMAHHS.

[Topsjtox 1a cxitajg kaMepajbHHX pobiT mpu o6pobui pesyibraTis

TaXeOMEeTPHYHOTO 3HIMAHHS.

3a MatepiasaMu BUMipIoBalib Ha MiCleBOCTi FOPH3OHTAJIbHHX KYTiB

Ta JOBXHH JIIHIH, a TAKOX 33 3aJaHHM JUPCKIiiiHHM KYTOM OJHi€l

i3 cTopill 1 KOOp/IMHATAMH OJHI€l TOYKH OOYHCIITH KOOpAMHATH

BEPIMIHH BOJITOHY Ta JIIarOHAJILHOI'O XOJ1y.

[Tobymyiite citky KBaJIpaTiB i HAHECITH 32 KOOP/IMHATAMH BEpIIHHH

MOJIFOHY Ta JiaroHaJLHOTO XO1Y.

3a mMaTepiajaMu abpHUCIiB HAHECITh HA MUIAH CHTYAIo.

OO6uncIiTh MO3HAYKH PeliKOBHX TOYOK, HAHECITH 1X HA [IaH i 3 JI0-

[OMOTO0 IHTEPIIOJIIOBAHHA 3HAH/IITh N10J0XEHHS TOPH3OHTAJICH.
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12. KAPTOTPA®IYHE MOTEJTIOBAHHSA
" IIPH JOCJIIKEHHAX
B EKOJIOTTYHOMY MOHITOPHHIY

s
12.1. Cyrp eromaoro-reorpagiuaoro ananizy i onimoBannsa
TEepUuTOopii Ha 0CHOBI KaprorpadiuyHoro MogeToBaHHA

Exonoro-reorpadiynuii aHaii3 i OIiHIOBaHHSA TEPUTOPIl — Ie KOM-
IUIEKCHE JIOCHI/KEeHHS €KOJIOriiHOro cTaHy iHTerpaliiiHol cHcTeMH
«CYCHIALCTBO — MPHPOIay 3 MeToko 1i onmTuMisarill JJocmipkeHHS eKo-
CHCTEM € reorpadiyHHMH 33 00’€KTOM i METO/IOM, ajle eKOJIOriYHIMH 33
CYTHICTIO a0 nmpeameToM. Exostoro-reorpagiunmii anasis i oniHoBad-
HA TEpUTOPil 6a3yIOThCA HA CHCTEMHOMY KapTOrpagiyHOMY MoJeimo-
BaHHi, M SKUM PO3YMilOTh CTBOPEHHS, aHAJIi3 1 MlepeTBOpEHHS KapTo-
rpadigHUX TBOPIB K MOJC/IeH peabHOl JIHCHOCTI 3 METO0 iX BUKOPH-
CTaHHS A9 OJepXaHHI HOBHX €KOJIOITYHHX 3HAHb MPO I€OCHCTEMHU Ta
IX cKiIazoBi KoMImoHeHTH. O6’ekT KapTorpadiyHOro MOCTIIXEHHS SK
reocucreMa KOHKpETH3YEThCs Y JIBOX BigHOIIeHHSX. [lo-nepine, BU3Ha-
YEHHS TepUTOPialbHOl PO3MIPHOCTI I'eocHcTeM Ta iX iepapxiif, Ho Bu3-
HA4aloThCs BIINOBLIHO OO IUIBOBOrO HpU3HadeHHsd kapT. [lo-apyre,
BCTAHOBJICHHA CKJIaJy 1 CIPYKTYpH CHCTEMH KapT, IX MaciTabis,
3MICTY, B3@€EMO3B I3KiB i CIIBBITHOIEHD.

[TonsarTd reocucreMu gk o6'ekTa eKoyoro-kaprorpadidHoro goc-
JiKEeHHS 06YMOBIIEHO MOJIC/IFOBAHHAM [[bOrO 00'€KTa B CHCTEMI KapT,
TOOTO CHCTEMHE CTBOPEHHS KapT il cHCTeMHE JIOCTIIKEHHS 110 KapTax.
CucreMHe CTBOPEHHS KapT — L¢ CYKYIHICTh B33€MOIOB'I3aHAX HAYKO-
BO-TEXHi9HHX METO/B, MPUHLNIIB | aJIrOPUTMIB IOJEOBOT'O i nabopa-
TopHoro BHI'OTOBJIEHHS KapT sk MoJenei reocucreMu. CHCTEMHE BHKO-
PHCTaHHA KapT — L€ CYKYIHICTh B3a€MONOB'SI3aHHX | B3aEMOOOYMOB-
JIEHHX HayKOBO-TeXHIYHMX METOAIB, IPUHLUMIB I AT OPHTMIB aHATI3Y
KapT A1 Mi3HaHHY 300paKeHNX Ha HUX TeoCHCTeM a0o0 iX TaCTHH.

fBuxigoio ocHOBOIO KapTOFpacpi'-IHOFO MO/ICTIOBAHHS ) MIPH  €KO-
JIONYHHX JTOCTI/KEHHAX,€ BYCHHS PO €JHICTh T4 B3a€MO3B 30K MpeJl-
MeTiB ¥ SBHUIN JiiicHOCTI Td 3aKOHOMIpHOCTEH IX possuTKy, [Iponec mo-
JeTI0BaHHs BKII0Yae Taki IoeJHaHi MIX co60Io cTajiji: BUBYCHHS mapa-
MeTpiB peaIbHO iICHYI0UOi reocHcTeMH Ta To6yIoBa Ha il 0cHOBI ii Mo-
Je; AOCTIKEHHS MOJIEN Ta eKCTPamoJIaLiad oJepKaHHX pe3ybTaTiB
Ha Horo opuriHaig — reocucreMy. OCHOBHI HAPIMHU MO/IC/IOBAHHS e-
OCHCTEM: BIATBOpPEHHS CTPYKTYpH, B3a€MO3B'I3KiB Ta JUHAMIKH IX
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PO3BHTKY. MoJenioBaHHA CTPYKTYPH I'€OCHCTEM INOB'A3aHE 3 BIATBO-
PEHHAM TEPHTOPIATBHHUX i rally3eBHX aCIEKTiB CTPYKTYPH. (

Mogzerni BUBYCHHS B3a€MO3B 'I3KiB r€OCHCTEMH € MPOCTIIHMH U iX
CKJIA/IaHHA Ta MAIOTh MEPEBaXHO Mi3HABAJIbHE il MPaKTHYHE 3HAYCHHS.

MozemoBaHHs IHHAMIKA PO3BUTKY F€OCHCTEMH Ma€ TepHUTOPialib-
HHH # ramyseBuil acmeKTH. J{i MOCTKEHHA CTPYKTYpH i 3B'3KiB
B IHTErpaTHBHIll reocHcTeMi, [0 BKIIOYaE NPOCTOPOBO-4acoOBi YTBO-
PEHHA 3 €JIEMEHTIB MpHPO/IH, HACCICHHS i rocnoAapcTBa, BUKOPHCTO-
BYIOTbCS CTPYKTypHO-rpadiyni Mopaemi o6’ckta. 3ampomoHoBaHa
B.A. bapanoBcekuM (2001 p.) cTpyKkTypHa MOMeldb €KOJOTO-reo-
rpadiyHHX TOCTILKeHb, HaBeJIeHa Ha pHC. 12.1, xapakTepusye ix Teope-
THYHI KoHIenwii. BoHa 6asyerscd Ha 3araJbHOHayKOBHX i €KOJIOTi9HHX
MOCTI/KEHHAX CHCTEMH CYCHIIBCTBO -— MpHpoAa. JlOCITKEHHS TaKol
Moeli mepeabadae cTBOpeHHS iH$opManiiiHoi 6a3H ekoJoro-reo-
rpa¢idHAX JOCTIKEHb, AKY OJCPXKYIOTh B IMpoOLECi BEICHHS €KO-
JOTiYHOro Ta iHHIMX MOHITOPHHTIB JOBKULIA. IHdpopMamiiiHa 6aza €
HIJATPYHTSAM VI CTBOPCHHS CACTEMH KapT, L0 XapaKTepH3yIOTh CTPYK-
TypHO-opraHisaliiini il ¢yHkmioHanpHi acmekTH o6’ckTa Ta KapTo-
rpadidHHil aHTPOMOEKOJOTIYHHI MOHITOPHHT, IO HEOOXiAHHHA ISt
po3pobireHHS il MPHIHATTA IPAKTHYHHX pillleHb.

Kaprorpadiunuii MeToJ JOCHUKEHHS — ILie BUKOPHCTAHHS KapT
JUIS HayKoBOTO OMHCY, aHajki3y H nisHaHHA sBuim. CyTb Kapro-
rpadivHoro MeToAy HOCHIIKEHHS MNOJArac y BKJIOYEHHI B IpoIec
JOCTi)KSHHS Qi CHOCTI MPOMIKHOIO JIAHIIora — reorpa@iquoi KapTH
SIK MOJTe/i IBHLI, [0 BABYaloTheA. [1pH HboMy KapTa BUCTynae B AKOCTI
3acoby JocaipKeHHS Ta MpeAMeTa B BUIVIIAI MOJIENI, MO 3aMiHIOE Co-
folo peasbHi IBHINA, HesnocepeHe BUBYCHHS IKHX HEMOXUIHBO abo yc-
KJIaJHEHO.

[Ipu xaprorpadiyHOMY METOAL JOCHIKEHHS BaXJHMBO HE TUILKH
BUKOPHCTOBYBATH KApTy SK CYMY 3HaHb, fKi MICTAThCS B Hilf, ane if
M06U113yBaTH 1l MOXUTHBICTh PO3IMHPEHHS 3HAaHb B Pe3yNbTaTi iHAYK-
THUBHHUX H ACAYKTHBHHX BACHOBKIB.

CTpyKTypHa MoJeNb KapTorpadgiqaHoro MeToAy misHaHHA AiHCHOCTI
HaBeJcHa Ha puc. 12.2. HiiicHicts ([];), To6TO BHINA, 06’cKkTH if Mpome-
CH, 1[0 MOJEIIOIOTHCH B BHINS/Il KapTH, He MOBHICTIO 30iracThcst 3
mi3HaHo¥o 4acTHHOYO JiiicHOCcTi (/l,). B pesynbraTi 30HMpaHH Ma-
TepiaiiB SBHIN # MpoileciB, ki KapTorpadyroThes, JOCHTHAK OTPHMYE
inpopmamito (1)), Mo € WATPYHTTIM [UIF IX MOJC/IOBAHHA B BHTJIAA]
KapTH. B pe3ynbTari BUBYCHHS KapTH sSIK 06pasHO-3HAKOBOI MOJIEII OT-
puMyeThes inpopManis nmpo ssama i npouect (I,), wo BigobpaxeHa Ha
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Hacenenns --- HaBKOHUIIHE CEPENOBHINC

T

Pospobnenns 3aransHHX TEOPEeTHYHHX CTPYKTYPHO-
rpadiuHux Mogeneii o6'exra

v

dopmyBaHHs indopmaLiiinoil 6azu
reorpadiyHoro kaprorpadyBaHus

v

Pospo6nennsa, aHamis i cHHTe3 KapT OPUPOJHHX

Ta COUiaNnbHO-eKOJIOriYHHX (aKTopiB
(hopMyBaHHS IHTEIPATHBHOI [€OCHCTEMN

v

CTBOpEHHs KapT NOIYKY 30 ATAHCOBAHOTO

BHPILIEHHS ¢KOTOTIUHIX | COialbHO-eKOIOIIYHHX
npo6IIeM po3BHTKY perioHiB

A

CuecremMa KapT Ta NpornosHuiii, ujo HeoOXiaui st
NPHHHATTA MPaKTHYHHX pimteHb (Kaprorpadidnnii
AHTPONIOEKOIOLIYHHIT MOHITOPHHI')

'

CHOKHBAY €KOJIOLO-Ieorp a(l)i‘lHPlX

3aMOBHHK
JOCHIJDKEHD

Puc. 12.1. Cmpyxkmypna modeib ekono2o-2e02papisHux 00cioxicets

Hill 32 pe3yJIbTaTaMH aHaji3y # reHepaniallii MOBOIO Kaprorpadigmux
cuMBoiB. KaprorpadiuHuii Mero]y misHaHHS MifiCHOCTI MIiCTHTH IoO-
nepue, kaprorpagyBaHas — no6ymIoBY NpocTopoBoi 0OpasHO-3HaKO-
BOI MojieJi IOCHKYBaHO1 YacTHHH AificHOCTI, 0 dikcye HaKOIIHYCH-
HS B Ipolieci JOCH/KEHHS 3HaHb, 1, TO-Apyre, BUBYCHHS MO/EII B BH-
71911 KapTH 3 MeTOI0 OTpHMaHHS HOBHX 3HaHb NPO JiHCHICTH, MO He
MICTHThCA B IBHOMY BHIJIN] Y BHXiHIH iHdopManii (1,). Tobro intep-
nperalid KapTH Ao3BoJisie oTpuMaTH Outbiue iHpopmanii (I,), HiXx T4,
1o BUKOPHCTOBYBanacs npu creopenni kaptu (1,).
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JIACHICTH

- DopMyBaHH
CrocrepexeHns
s . YSBM 1IpO
JficHOCT A
HiHcHicTh
Indpopmauis Inpopmanis
I, I
O6pobka indpopMa-
uii. mo BigoHpaxye BuBYeHHS KapTH 3
piBeHb 3HAHL H BUKODHCTAHHAM
+ JIOCBIf, 3HaHb H JOCBiY

KAPTA

Puc. 12.2. CmpykmypHa mooenn
Kapmozpagpivnoz0 Memooy nisHaHHA OfticHocmi

OcHoBHi cocobu aHasi3y mpH KaprorpadidHoMy MeTOAl JOCHi/-
JKelIHd TaKi: Bi3yaJbHHH anaili3; KapTOMeTpUYHI JOCHi/DKEeHHS; rpadid-
Nuil aHali3; MaTeMaTHYHE MOJIEIIOBaHHS; NpHiioMu Teopil iHpopMalil.

BisyanbHuil agaii3 rpyHTYeTbCS Ha CYTi KapTH sSiK oOpa3Ho-3HaKo-
Biif MoJiei, U0 BI/ITBOPIOE B HAOYHOMY BHUDJIS/I MpocTOpoBi dopMy,
BIJHOLICHHS H CTPYKTYpy. BiH Hae MOXUIMBICTbL aHami3yBaTH IUIaHe-
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TapHi, perioHanbHi i MicleBl 3aKOHOMIpHOCTI. BisyaJbHHH aHali3 Mae
TepeBary MpH AKiCHI XapaKTepHCTHII SBHIL, aje HE TOYHO BiATBOPIOE
iX KiTbKicHY BeqHYUHY. loro BHKOpPHCTOBYIOTh Ha Ieputiil cTafil goc-
JKEHHS U1 3aralbHOro 03HaiOMJICHHS 3 IBHIIaMH, IO BUBYaIOThCS.

KaproMeTpH4Hi TOCIIIKEHHS MOJISTaloTh B BUMIpIOBaHHAX i 064uc-

JICHHI 110 KapTaxX KUIbKICHHX XapaKTepPUCTHK SBHIN 3 OL[HKOIO TOYHOCTI

OTpPUMAHHX pe3yibrariB. KapToMmerpis 103BOJII€ OTpPHMYBAaTH pi3HO-

MaHiTHi a0COJIOTHI i Bi,THOCHI MOKa3HAKH, TaKi SK I'PaIieHTH, IUIbHICTD,

iHTEHCHBHICTh, KUIbKICHA CTPYKTYpa SBHLI Tollo. Bubip KOHKpeTHHX Io-

KAa3HHKIB i cToco6iB IX BU3AHAYEHHY 3aJIeXHTh Bij 3a0adi JOCTiIKEeHHS.

['padidanil anasi3 nojsarae B JO0CTiKEHHI pi3sHUX OOYHOB, IO BH-

KOHYIOThCS 32 JONOMOrolo reorpadidaux kapT. TakuMu Ho6yIoBaMH €

mpodim, po3pisd, MepeTHHH, OJIOK-JiarpaMu, posd HampsMiB. Yacro

KapTOMETPHYHHI Ta rpadidHuil aHaJi3H BUKOPHCTOBYIOTHCS CYMICHO.

MareMaTiH4HO-CTATUCTHYHHIT aHali3 BUKOPUCTOBYEThCS MPHU JOC-

TiDKEHH] SBHIL, SKi B iX KapTorpadidyHoMy 306 paskeHHi MOXHA PO3IIIs-

JaTH 9K OFHOPIIHI MHOKHHH, 11O 3MIHIOIOTLCS B IPOCTOpi BHHA/IKOBUX

BEJHYHH (BHCOTA, TEMIEPATypa, ONAJH, BUKH/H LIKIITHBHX PEUOBHH,

3a6py/AHEHHS TPYHTIB TOIIO).

CraTHCTHYHI JOCTIIXEHHI IO KapTax NnepejbadyaroTh:

—~ BUBYEHHS XapaKTEepPHCTHK, 3aKOHOMIpHOCTEIl po3MilleHHS H 4aco-
BUX 3MiH OJIHOPIJIHUX SBHII, 1O BU3Ha4aloThcqd 6araTtbma ¢akropa-
MM 3 HEBI/IOMOIO (YHKIIOHAJILHOIO 3aJICHKHICTIO;

BHBYCHHS MPOCTOPOBUX i YAaCOBUX 3aJICKHOCTEH SIBHII LILIIXOM 06-
YHCICHHS KOpENAUIHHUX 3aJIeKHOCTed Ta MOKAa3HUKIB B3aEMHOIO
NOEAHAHHS;

— OI[iHIOBAHHS CTYNCHS BIUIHBY OKpeMHUX (aKTOpiB Ha ABHLIC, IO BHB-
4aeThecd, Ta BUAUICHHS NpOBiAHUX (aKTopiB 3a JONOMOIroIO JIHC-
nepcHoro i ¢gakTopHoro aHanisis abo ix Mojugikauii.
MareMaTH4He MoJenioBanHs 6a3yeThcs Ha CTBOPEHHI IPOCTOPO-

BUX MaTeMaTHYHHUX Mojieneil sBUIN abo mpolleciB 3 BUXIJHUMH JaHIIMH,

110 B34Ti 3 KapTH. [[pHHIIMIIOBA MOXJIMBICTh BUKOPUCTaHHS LIbOT'O CNO-

coby moyiarae B ToMy, 1o 6arato SBUIL i IIPoleciB, AKi 306paxyioThcs

Ha KapTi, 3B'93aHi Mix co6oro q)yHKI_IiOHaJIbHOIO 3aJIEKHICTIO abo po3-

IIIAAI0ThCS 9K (YHKIL npocTopy it yacy. Po3moBcro/keHHM € MoJe-

TMIOBAHHA 32 JIONOMOI0K0 PiBHSHb IIOBCPXOHD - PealbHHX abo aber-

PAKTHHX -— 3 METOIO HACTYNMHOrO JIOCT/KEHHS OTPHMAHOI MOJIE /IS

iHTeprpeTanii it moscueHus ssuil. [Ipu MoJemoBaHHi CKJIaHAX SBHIII,

Ha gKi BIUIUBaIOTh 3HA4Hi MHOXXHHH (aKkTOpiB, iX MOBEPXHi 3aMiHIOIOTD

anpOKCHMIBHUMH (YHKISIMH, SKi pO3KJIaJal0ThCs Ha OUIBLI MPOCTi.
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MareMaTH4Ha Teopis iHpopMallii BAKOPHCTOBYEThCA /IS 00'€KTHB-
HOT'O OLiIHIOBAaHHA 32 JOTMIOMOI0I0 KapT NPOCTOpoBol TH(epeHmialil Ta
B3a€MHOI BiIMOBiHOCTI sBHIN. [HopMaliliHa eMHICTh KapT Xapakre-
PH3YETHCS CHTPOMIEI0, IO € MOKAa3HHKOM HEOJHOPIHOCTI KapTo-
rpadiyHoro 3o6paxeHHd. EnTponis Moxxe o64YHCITIOBATHCS Ul SBHII,
IO XapaKTepH3YIOThCS B YACHOBIH GopMi Ta SKiCHUMH BeTHYHHAMH.

[Tpu kapTorpadivHOMy MeTOI TOCTiKeHHS MOXJIHBI Pi3Hi croco-
OW BUKOpHCTaHHS KapT: Gesnocepe/Hill anam3 OKpeMHX KapT, aHali3
NOEHAHHA KapT pi3HOl TEMAaTHKH; CHIBCTaBJIEHHS KapT Pi3HHX POKIB
BHJ/IaHHS; MTOPIBHSUILHE BHBYCHHS KapT-aHAJIOTiB; aHali3, Mo NOB'd3a-
HHUI 3 NepeTBOPeHHAM KapTorpadigHoro 306pakeHHs Ha CKJIAJO0BI.

Ha TounicTs # mocToBipHiCTH MpH kapTorpadidHoMy MeTOMi
HOCIIKEHHS BITMBAIOTh: TEXHIYHA TOYHICTh BUMIpIOBaHHS; TOYHICTD
KapT i BIACTUBICTh KapTorpadiyHoro 306paxeHHs; reorpadiysi ocob-
JIMBOCTI, 0 TIPHTaMaHHi BUMipIoBaHHM 00'exTaM. [loniIbHA TOYHICTH
JOCTiIXeHHS SBHII MO KapTax BHU3HAYAEThCS 3 BPaXyBaHHAM METH
JOCTifKeHh, IKa 00yMOBIIOE BHOIp KapT, MeTOJMKY i TeXHi4Hi 3acobu
o6pobxu kapTorpadiqaHoro 306paxeHHs.

Oco6MBOCTIMH BHKOPHCTaHHS KapT B NPaKTHYHIA MisSILHOCTI Ta
HAYKOBHX JIOCJJDKCHHAX € BHBYCHHS 32 iX /I0NOMOI0I0 3aKOHOMIpHOC-
Tei po3MilieHHS SIBHIN, B3a€MO3B'SI3KIB i 3aJIe)XKHOCTEN MK HUMH Ta IH-
HaMiku. KapTi (IHpoKo BUKOPHCTOBYIOTD I epeAOadeHHS IBHII —
iX po3MmoBCIO/XKeHHS Ii cTaHy B pocTopi i 3MiHA B 4aci. [IporHosmi kap-
TH BUKOPHCTOBYIOTb UIl IPOCTOPOBUX, YaCOBHX H IIPOCTOPOBO-9aco-
BHX XapaKTCPUCTHK 3aKOHOMIpHOCTeH po3MillleHHS SBHII Ha JIOCI/IKY-
BaHHX TEPUTOPIAX, a TAKOXK JIJIF iHTEPHONAILii Ta eKCTpanoisillil BHSIBIIE-
HHX 3aKOHOMipHOCTel Ha HeIOCTATHbO BUBYEHHIT MPOCTIP.

12.2. 3araabHi moJ0sKeHHA NPOCKTYBaHHA,
CKIQIaHHA Ta pefaryBaHHA Kapr

poexTyBanns xapT — ne pO3pO6IEHHS IPOEKTY A CTBOPEHHSL
abo MojepHizauii icHylo4ol KapTH.

Mera npoexkTyBaHHA — pPO3pOOJCHHSA JTOKYMEHTIB i JOJATKIiB IO
HHX, 10 HeOOXijHi /i1 opraHizaiii Ta BUKOHaHHS BCiX pobiT 3i CTBO-
peHns abo MoJepHi3anil KapT i aTiaciB i 3a6e3nequHa Ha ix 6as3i miie-
CIPSIMOBAHOTO pe/laryBaHHs, CKJIAlaHHs H [ll,IlFOTOBJIeHHH iX 10 BH-
JTaHHS.

3afayi npoeKkTyBaHHA TaKi:
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Tonorpagiss 3 ocHOBaMyu Kaprorpagii =

- Mi/IfOTOBJICHHA CHiITBHO 3 3aMOBHHKOM TeXHi4HOro 3aBaanus (T3)
A0 KapTH; 7 ‘

~ po3pobiieHHI MaTeMaTHYHOI OCHOBH KapTH (Macmrady, HpOEKIL,
KOMIIOHOBKH if popMary);

- po3pobJeHHS 3MICTy KapTH, YMOBHUX 3HAKiB, 06pasHOTBOPUHX 3a-
co0is;
CTBOPEHHS E€KCIEPUMEHTaIbHUX 3pa3KiB 1 aBTOPCHKHX MAKETIB;

- po3pobiieHHs HaHbLIbLI pallioHaIbHOI Ta €KOHOMIYHOI TeXHOJOrIl

pobiT;

Po3pobiIeHHS OpraHi3allifHIX 3aX0/IiB 31 CTBOPEHHS KAPTH Ta CKJla-
~ /IaHHIO TEXHIK0-eKOHOMIYHOI'0 OOIPYHTYBAHHS MPOCKTY.

TexHiuHe 3aBJJaHHS MIiCTHTDH MOSCHIOBAIBHY 3aIHCKY, B SKill BH3H4-
qajoTh HA3BY KapTil, TUII, TEPHTOPIIo kKapTorpadyBanss, popMar, 06'eM
Ta MOJXJIMBI JpKepesla BUXITHUX MaTepialliB g ckiaganus. JloganThes
BIJIOMOCTi Npo Macuutab, NpoeKIil, HaIBHICTb TEKCTY Ta LIOCTpaitii.

HaykoBo-TexHiuHe NPOCKTYBaHHS KapTH BKIIIOYAE TaKi eTaIH:

-~ YTOYHEHHS I{UIbOBOrO IpPH3HAYCHHS KapTH I PO3KPHUTITS il TEMH Ta
CITHCKY KapT ariacy;
PO3poGIICHHS MaTeMaTHYHOl OCHOBH;

~ BHIOTOBJIEHHS MaKeTy KOMIIOHYBAHHS;
CKJIa[laHHs CIIHCKY OCHOBHHX KapTorpadidHuX Ta iHIIKX JKeper,
po3poOJIeHHS 3MIiCTy KapTH, YMOBHHX 3HAKiB, BapiaHTIB XY/I0XKHBO-
ro opopMIIeHHS, 3pa3KiB ohOpMICHHS KapTH;
HAMHCAHHS NpOrpaMH KapTH;

- CKJIaIaHHs TeXHOJIOLII 10 OKpEMHUX Mpoliecax;
pO3paxyHOK BapTOCTi H ckilaJaHHA I'padika pobiT Mo OKpeMIiX Mpo-
necax.

Po3pob6nenHst MaTeMaTHYHOI OCHOBH KapTH nepeabayac: BUOHpaH-
Hst KapTorpadiiHUX MpoeKIil Ta BUSHAYEHHS I'YCTUHH KapTol'padiunoi
CITKH Ul CTBOPIOBAHO1 KapTH; POCKTYBaHHA MacTaby KapTH; npo-
eKTyBaHHS (opMaTy, KOMIOHYBaHHS i po3rpaduIeHHST KapTH.

[Tpu BubupanHi Mpoekliii BpaxoBYIOTh po3MipH i reorpadiute no-
JIOXEHHS TEpUTOPI], IPU3HAYEHHS KApTH, BEJIMYHHY JHIHHHX, KYTOBUHX
fl IIOIMHHUX COOTBOPEHb Ta PO3MOALI IX B PI3HUX YacTHHaX KapTH,
BHJI KapTorpadiqnoi citky il Macmrab.

Macutab 3ajgexuTh BiJl po3MipiB TepUTOpii, NpU3HAYCHHA KapTH,
XapaxTepy il BAKOPHCTaHHS, 3HA9MMOCTI TEPHTOPIi, IKa 300paXxyeThcs,
HEeoOXiIHOTO W MOXJIMBOTO CTYNCHS HaBaHTa)XeHHSd KapTH, MOXJIH-
BOCTi YUTaTH KapTH. OCHOBHA BHMOT'A —— 3a0€3M€YUTH TOYHICTb KApTH,
{0 CKJIATAETHCA.
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dopMaT KapTH BU3HAYAIOTD il MacIITaboM, OXOILIEHHIM TEPHTOPI],
uto Kaprorpayerbes, ocoOMUBOCTIMU MPOCKIill, yMOBAMH KOPHCTY-
BAHHS, TEXHIKO-CKOHOMIYHUMH i momirpadiduuMe pakTopaMH.

[TpoekTyBanHg KOMIIOHYBaHHS KapTu nepeadadac BU3HAYEHHS JIO-
JOXKCHHSI, sIKe 300paxyeThed Ha KapTi TepHTOPIl BIAHOCHO paMOK Kap-
TH, PO3MIIICHHS Ha3BH KapTH, il JIETEH/TH, JIOJaTKOBHX KapT, Ipadikis i
TECTIB T4 CXCMH po3rpadJieHHs KapTH, TOOTO MOy il Ha apKyIli.

['ycrnHa kaprorpadiyHol CirkH BUOHpaeTbes 32 YMOBH BH3HAYEHHS
KOODP/HHAT TISXOM JIiHIHHOL IHTEpHOJNil a TakoX 3a0e3leyeHHs
IIBH/IKOT'O BU3HAYEHHS 3HAXO/KCHHS TOUOK 3eMHOI MOBEPXHI 34 il KO-
OpTHHATAMH.

OcHoBui BHAN pobiT 31 30UpaHHA Il cHcTeMaTU3alil BUXIAHHX Kap-
Torpadiuuix MaTepiaiiB TaKi:
3611p'<11ms{ cucTeMaTu3amis, 30epexeHHs i Biaua kaprorpadiyHux

MarepialiB Ta JuKkepen Juist BHpOGHH‘IOl“O BHKOPHCTAHAS;

aAHOTYBaHUs, pellCH3YBaHHS KapT I aTiacis i MAroTOBIEHHS KapTo-
rpadiunux Ta A0AaTKOBHX MOCIOHUKIB, 1110 MATOT 3HAYEHIIS 3ara)Ib-

HOPE/IAKIIHHNX;

30epexkeHHs, 06K Ta BH/la4a JOKYMCEHTAI i MatcpialiiB, 1110 BUB-
weHi Ta Bilibpani, GpopMyiapiB, pelaKIliiHUX NilaldiB, IITPHXOBHX H
dpapboBux mpo6, MikpogimiB, JyoiiKaTiB mocriliHoro 36epiranns,

EK3CMIUIAPIB MHHYJIOPIYHUX BIAOHTKIB KapT.

[Tpu 36upanHi, aHAII31 | OLIHIOBAHHI 3BEPTAIOTh yBary Ha: _

-~ JIOCTOBipHiCTb if MOBHOTY MOKA3y Ha /UKepedax BCiX 06'exTiB, WLo 1X

HeoOXijlHo BiIoOpasuTH Ha KapTi, SKa NPoeKIyeThes;

----- TOYHICThL HaHeceHHS 00'cKTiB If XapaKTep reHepaiisallil 3MICTy Kap-
TorpadiyHux MaTepialis;

- SKICTh opopMIICHHS Kaprorpadiuioro Marepialy,

- CyTb Ta BIANOBITHICT) BijloOpakenHa 00’€KTiB MEBHIH JaTi;

— BificyrHicrh B 3MicTi KaprorpadiqyHiX MaTepiajliB KOH'JIOHKTYpHHX,

BHUIa/IKOBHX Ta HCIICPCBIPCHUX BllOMOCTEH.

Jlis cknalaHHg TeMaTHYHHX KapT, Ha BIIMIHY Bij| 3arajibHoreo-
rpadivynnx, J0JaTKOBO BHKOPUCTOBYIOTh JITepaTypHl Ta CTaTHCTHYHI
Juxepena. Hanmpukian, 1 cKiajanHsg KapT NpUPOAH BUKOPUCTOBYIOTh
MaTepiajli MOJIbOBHX JIOC/ILIKEHb, CHElialIbHUX 3HIMaHb 3 IeO0JIOTil,
I[PYHTIB, POCIHHHOCTI Tomo. JIJIs CKIIajlatHsl iIpOJIOTiYHAIX, KITiMATHY-
HHX # €KOJIOTIYHHX KapT BHKOPHCTOBYIOTH ONpallbOBaHi pe3yJbTaTH
cnocTepexeHb, 0 OTPAMaHi Ha CTAlliIOHapHUX Ta [EPECYBHUX MOCTAX.
Cim;cr)lcorocnonapcmd KapTH CKJIA/IAI0Th 3 BHKOPUCTAHHAM 3€MJIEBIIO-
PSAKYBAJILHUX 3HIMaHb, MAaTCPiaJLiB MEIIOPATHBHUX PobiT, cXeM 3eMng-
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KOpPHCTYBaHb H CTaTHCTHYHHX MatepianiB. [loBHoTa 3MicTy kapro-
rpagiiHoro MaTepiary OLIHIOETHCS 32 HAABHICTIO O €KTIB i SBHIN, SKi
HeoOXiIHO. Bi/loOPa3HTH Ha KapTi, WO HPOEKTYEThCS.

Buspieni xaprorpadigni Marepiamm IS cKiIagaHHS TeMaTHYHHX
KapT NMOBUHHI OYTH OJNHOPIIHUMH 33 BHKOPHCTAHHMH IOKa3HHKaMH,
ki1acudikanieto o6'ekTiB Ta MacmraboM. I[loBHoTa 3MmicTy Kapro-
rpaQiyHHX MaTepianiB ONIHIOETLCS HASBHAMH 00 €KTaMH Ta IBHINAMH,
AKI HeoOXiTHO 300pa3sHTH HA KapTi, mo mpoekTyeThcd. OliHIOBaHHI
BHXITHHX MaTepialis /I KaprorpadyBaHHs HEoOXijiHO BHKOHYBATH 3a
y4acTIo CreliajjicTiB 3 BIZHOBIAHOI raTy3i 3HAHD.

CxirafiaHas KapT nepe6adae BU3HAUYSHHS iX 3MicTy, BUGIp YMOBHHX
3HaKiB ii crmocobiB kaprorpadiuyHoro 3o6paxenHd. 3MicT xapTH, Hio
IPOEKTYETHCSI, BUSHAYAETLCS 11 IPHU3HAYEHHSIM, TeMaTHKOIO, MacIITa-
60M Ta BUMOIraMH OCHOBHHX KOpHCTYBayiB. [IpoekTyBaHHS 3MicTy Kap-
TH BKJI0Yac po3poOJICHHS BiIMOBITHO JI0 BHMOI HayKOBO-TEXHiYHOTO
HPOEKTY, NepeTiKy eJIeMcHTIB i 06'eKTiB, IX Kiiacu}ikaIilo, a TAKOX po-
pobeHHd JereHu KapTH i BubupanHs o6paszoTBopuux 3acobiB. Cro-
cobu kapTorpahiiHoro 3o6paxkeHHs MOBUHHI Nepe/laBaTH BCIO pi3iio-
MaHITHICTh TepHTOPil, 10 KapTorpadyeThes, ii cTaH Ha JaHHH Bifipizok
Yacy, KUIbKICHI H - SKiCHI XapaKTepHCTHKM, PO3MilllcHHA 00'€KTiB Ta
SBHII, IO KapTorpadyIoThcs, @ TAKOX 3B'SI3KH MiXK HUMH I IMHAMIKY 1X
PO3BHTKY.

ITpu npoexryBaHHi 06pa3oTBOPYHX 3ac06iB Ta YMOBHMX 3HAKIB He-
06XiIHO BpaxyBaTH:
~ TPaJHUiHHICTL 306paXKeHHs OKPEMHX 00'€KTiB ii eleMeHTiB;

— TMOCJIJOBHICTb YMOBHHMX 3HaKiB 3a BHJIOM i ¢opMoro Big Tomo-
rpadiuanx i ApibHoMaclTabHUX 3aramdpbHoreorpadivaum i Tema-
THYHAM KapTaM;

— MPOCTOTY, HAOYHICTh 306pakeHHs1 06’€KTIB 3MiCTY;

— JtoOpy posmizHaBaHiCTh 3HAKIB SIK B MCXaX ojiHicl KiacHdikariinol
I'pynd, TaK i MiX rpynamm;

—~ BUIIOBIIHICTb Po3MipiB 3HAKIB MaclITady il NpH3HAYEHHIO KapTH;

— BiAMOBIAHICT po3MipiB H ¢(OpMH 3HAKIB 3HaYeHHIO 00’€KTiB, LIO
KaprorpadyioTscs;

~ JOTpHMaHHS O6araToIIaHOBOCTI 306paKeHHS Ha KapTi;

- BHJiTIEHHS IOJIOBHHUX H APYropsIHHX €IEMEHTIB Ta 06'€KTiB, KOH-
TpacTHe 300pakeHHd FOJOBHUX 3 HHX;

— BHKOPHCTaHHS 3 Hal61Ib1I0I0 HAOYHICTIO i MOBHOTOKO 06pa3oTBOP-
4HX 3aco0iB, 9Ki BiToGpaxyoTh CyTh 06'€KTIiB Ta SBHII, 1[0 KapTo-
rpadyoThes;
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— B3a€EMHa Y3TOJKEHICTh, €[(HICTh, LUTICHICTL H rapMoHiliHicTh 0Opa-
30TBOpYHX 3aco0iB;

— BpaxyBaHH{ TEeXHIYHHX MOMXJIMBOCTEH BIITBOpeHHA 3acoliB, fKi
[IPOEKTYIOThCS.

Jlerenja € opraHiyHo0 4acTHHOK KapTH il J[03BOJIS€ PO3KPHTH il
3Mict. Jlerenau OyBaioTh eleMEHTapHi, KOMIUIEKCHi, THNOJNOri4Hi H
CHHTeTHYHi. THI JlereHAH BA3HAYAETHCA TEMATHKOIO il 06'eMOM 3MicTy
KapTH, TOOTO KUILKICTIO 06'€KTiB, SBHIN, MO BiT0OpaXKyloThCd, i CKIaj-
HicTIo iX moHATTH. EneMenTapsi jierenjiu Bixo6paxamoThb BY3bKY TeMa-
THKY 3 OJHOCTOPOHHBOIO XapaKTEPHCTHKOI OKPEMHX 00'€eKTIB KapTH.
A1 pisHOCTOPOHHBOI XapaKTEPHCTHKH BHKOPHCTOBYIOTh KOMILTCKCHI
JIEreH/IM, 3MICT SIKMX MICTUTH JeKiIbKa MOKA3HHUKIB, 10 300paxyloThes
Ha KapTax, ToOTO OfHAa 3arajbHa JereH/a MOSCHIOE 3MICT JAEKITbKOX
BY3bKOTEMATHYHUX KapT, IO B3aeMO3B'S3aHi 3a 3MicToM. THIIOMOTivHI
JIeTeHN po3pobiidroThes Ha 6a3i HAayKoBHX Kiaacuikaniii, mo 3abesme-
YyIOThH NOBHY XapaKTEPHCTHKY SBHII 3 BUAUICHHSIM PI3HUX 34 iepapXieto
rpyn. CHHTETUYHI JIereH/iH XapaKTepU3YIOTh NMPUPOJHI YMOBH, €KO-
Jorivdi 06'ckTH, 1O MOKa3aHi Ha kaprax B liloMy a6o mo rpymax i
B SKHX € BHCHOBKH MPO 3B'I3KH M)XK KOMIIOHEHTaMH.

15 ynopsKyBaHHs po3MillleHus i 06’eqHaHHA B Ipynu 6araTo4u-
CEJIbHHX MO3Ha4YeHb BUKOPHCTOBYIOThH Taki npuiioMu rpagidnoi moby-
JOBH JICTCHJL;

BUJIUICHHS OCHOBHHX PO3JIUTIB JICTCH/IH KPYIIHHMH 3aroJI0BKaMH;

- Ic.nacncpncdum posrpaieHHs JIeTeH/H, Mo BiloOpaxye TaKCOHMid-
HUI OJIUT PI3HHX PaHTiB CHCTEMOIO PO3/IUIOBAILHUX JiHIM;

— JiereHau-rpagiky, uio JO3BOJSIIOTh XapaKTCPU3YBATH KOXHE MO3H4-
YeHHS OJTHOYACHO 3a JBOMA O3HAKAMH -—- 110 BEPTHKaJILHiil if ropu-
30HTaJILHIH ocaX rpagdika;

— po3MillleHH4 MO3HAYeHD B OCAI0OBHOCTI KilacudikamnifiHoro nojauiy,
aie 6e3 06’e¢/IHaHHSA B TpYIH;

-~ JIETeHIU-KITI0Yi, KOJH 3aMICTh YMOBHHX NO3HA4YCHh BHKOPHCTOBY-
IOTh CHCTEMH IH/IEKCIB, a B JIETCH/i NOSCHIOIOTH 1HACKCH H IpHHOMH
X xoMOiHaiii.

OcobimmBe 3Ha4YeHHS Ma€ Y3TOJKEHHS JIETeHJ| /s cepii KapT abo
KapT aTjiaciB, gKe nojdrac B ofHOTHIHOCTI Kiracudikaiii sy, 00'ek-
TiB 3MICTy Ta JIO[19HIH MOCTIAOBHOCTI.

ABTOpCEKi pOGOTH 3i CTBOPEHHS TEMAaTHYHHX KapT BHKOHYIOThHCS
B TaKiii nocniaonﬂocﬁ‘ '

CKJIalaHHS HOHCPCJIHI:OI nporpamu il BUBYEHHS JKEPEIL;
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- HomepeaHe p03p06J'ICHHH JICTeH/IH Ta BHOHPAHHS MOKA3HUKIB | NIKaJ;
- CKIaJaHHA nonepenmx €CKi3iB;
- o6po61(a MarepladiB BHXIJHUX /DKepes Ta CKIaZaHHs JOMOMIKHHX
cxeM # rpagikis;
- Ppo3pobJIcHHA IOBHOI JIETCHIN KapTH;
— CKIIaJlaHHg aBTOpPChKOro MakeTa abo opurinaia.

PenaryBanns xapT — 1e po3pobIieHHS peJaKIiifHHX JOKYMEHTIB 3i
CKJIalaHHS KapTH I HAYKOBO-TE€XHIYHOI'0 KepiBHUIITBA Ha BCiX eTamax il
CTBOpeHHd. Pearysanng nepeabagae: pejlakiilino-miarorosyi po6oTH,
pefakuiiiie KepiBHUITBO if KOHTPOJb SKOCTi pOGIT B Mpolleci cKiIa 1aH-
Hs, MIJTOTOBIECHHS IO BHJAaHHA Il BHIaHHS KapTH; pelakKuiiiHo-KOH-
TPOJBHY MEPEBIpPKY #H NpUHMaHHS aBTOPCHKUX W BM/IABHHYHX
OPHI'IHAMIB, IITPHXOBHX T4 KOJHOPOBHX Npo0; peaakUiliHHil aHaIi3 BH-
JaHHX KapT.

Penarysanng B npoleci ckiiajJanls KapTH 3abes3neuye:
~ MpaBHJIBHICTL NOOYIOBI MaTeMaTHYHOI Iif Te0Ie3NIHOI OCHOBH Kap-

TH Ta TOYHICTh MOHTaXy OCHOBHHX KapToIpadidHHX MaTepialis;

~ MOBHOTY i MPaBHJILHICTL BUKOPUCTAHHS KapTorpadidHux Marepiajlis;

— JOTPHMaHHS HeoOXiJHOl TOYHOCTI mpH 300pakeHHI Ha Kapri cle-
MEHTIB i 06’€KTIB MicIIEBOCTI;

— JIOCTOBIpHiCTh H INpaBHJIBHICTh NepelaBaHHA HAa KapTi Ha3B reo-
rpadivHUX 06'€KTiB if MOSCHIOBAIBEHUX MiMHACIE;

- IPaBUJILHICTH BiIOMpaHHs # y3arajbHeHHS 00'€KTIB i ABHII, U0 30-
OpaxeHi Ha kapTorpadiyHoMy Marepiali, HAOUHICTh 300paKeHHs
XapakTepy H ocobiHMBOCTeH TepUTOpii Ta MPABHIBHICTh BHKOPHC-
TaHHY YMOBHHX 3HAKIB;

— Y3TOJ/UKEHHS 3MICTY CTBOPEHO] KapTH 3 OZHOTHIHUMH paHillle BHjla-
HHMH KapTaMy;

— TMPpaBHIbHICTh BUKOPHCTAHHS [DKEpel, 10 3aHOBO HAIXO/ATh.

3aBepluyeThes pefaryBaHHS KOHTPOJILHHM ODIJIOM OpHTiHada

KapTi, MO CKJIaJacThCs.

12.3. Kaprorpadiune Binoodpaxennsa indopmanii
Ta il revepanisania

Kaprorpadiune BinoOpakenna — e rpado-MareMaTHuHa dopma
npefcrabieHHd iHpopManii npo 3emimo, HeOGecHi TiTa W KOCMidMHHIH
npocTip 06pa3oTBOpUAMH 3aco6aMH Ha MaTeMaTU4YHO BH3HaYeHii mo-
BEPXHI.
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O06pa3Ho-3HAKOBHUIl ACIEKT MOJIIrae B BAKOHAHHI KOMYHIKATHBHHX
(ynkuiil, mo 6a3yoThes Ha BisyalbHOMY Ta MaIIMHHOMY COPHHHATTI
nepenaBaHoi iHpopManil. MaTeMaTHYHHH 4clleKT € BH3HAYaIbLHIM,
OCKiNIbKH BiH 3abe3nedye mpoeklito iHpopManii, SKa BitoOpaxyeTbcs
Ha MaTeMaTHYHO BH3HAUEHY MOBEPXHIO, KUIBKICHUH omuc 06'eKTiB, iX
TOYHY JIOKaJi3allilo, MpOCTOPOBUH PO3MOALT iX 3 XapaKTepHCTHKOIO
3MIHHM 34 HIUIbHICTIO, IHTEHCHBHICTIO TOINO.

[Tepexinx Bix o6'exTa /10 KapTorpadiyHoro Bigo6pakeHHS po3IJIs-
JT4€Thcs IK Tpollec NepeTBOpeHHd iHpopMalil mpo o6'ekT B iHdoOp-
Maliio. nipo IHeit o6'exT y Buriami kaprorpadiunoi ¢popmu. [HTepBan
BiTHOLICHHS MDX 00'eKTOM Ta Horo BifioOpakeHHSM Ha KapTi JyxXe
3HAYHHH — Bijl Takoro, Mo MailXke 30iracThcd 3a IreoMETPUYHOIO
mofibHicTIo 10 06’eKTa, 10 306pakeHHs iforo y BHITIS I TOYKH. ['ojto-
BHA BUMOra JI0 KapTorpadiyHoro BifoOpaXeHHS - npocropoBa
BIIMOBIHICT KUTBKICHIX Ta SAKICHHX X4apaKTEPHCTHK 00'€KTiB H ABHIL,
M0 NepeiaioThed, 1X JlilicHoMY po3noBcrokeHnIo. [Tpu Bio6paxenni
Ha KpyrmHoMacluTabHHUX KapTax B IeplIy 4epry € BUMOIa TOYHOI Iepe-
Jladi MeTpPHYHHMX HapaMeTpiB o6'ekTa Ta iX 30BHILIHA IeOMETpHYHA
MOIIOHICTE (TOYHA mepe/ada Ipaliilb, MIIOLE, NPOTAXKHOCTI 00'€KTIB).

Ha jipiGroMacirrabHux Kaprax Iii BAMOIH B OGUIBLIOCTI BHNAJKiB
HCMOXUIHBO BHKOHATH BHACIIIOK y3arajibHeHb, IO MOB's3aHi i3 3MeH-
meHHsM 300paxkens. ToAi BHKOPUCTOBYIOTh abCTpaKilil, SKi CIponry-
10Th 00’ CKTH JIOCHDKCHHS KapTorpadpiuHux 300paxelb, ajic 0/(HOpPa3o0-
BO COPHSAIOTH OUThIN FJMOOKOMY Mi3HAHHIO CTOPIH BiOOpaXKyBaHOI
JiiicHocti. Lle mocsraerbes 3a paxyHOK reHepatisanii.

KapTorpagiuna reHepanisauis — 1e Bindip Ta ysaraipHeHHs 306pa-
KEHHX Ha KapTi 06'eKTiB i ABHII Bi/MOBIAHO X0 NMpU3HAYcHHg {i Mac-
mraby, 3MicTy KapTu il ocobimBoctell Teputopil kaprorpadysaHHs.
CyTb renepaisaiii nojsarae B nepegadi Ha KapTi OCHOBHHMX, THIIOBHX
puc 00’eKTiB Ta SBHII, X XapaKTCPHUX OCOOIIMBOCICH Ta B3aEMO3B'S3-
kiB. ['eHeparni3anis nMposSBIsEThCS B y3araJlbHEHHI KUIBKICHMX Ta SIKic-
HHUX XapaKTepUCTHK 00'€KTIB i SBHIN, 3aMiHi iHAMBiyaJbHAX MOHATEH
36ipHMMH, IMO BiJIBOJIIKAIOTL BiJl AeTalied nmpH 306paXkeHHI TOJIOBHHX
pHC NMPOCTOPOBOro posMiieHud. ['eHepanizallis He TUILKH BHKJIIOYAc
YacrHHY iHdopMallii, ajie i NPUBOJUTH [0 MOSBH AKICHO HOBOI KapTo-
rpadiunoi indopMmanii. SAkicTs reHepaiizaliii BU3HA4a€Tbesl PO3YMiH-
HSIM 3MICTY i cyTi 300paxieHUX 06'eKTiB Ta SIBHIL, YMiHHAM Bifo6pasu-
TH FOJIOBHI i THIOBI 1X 0COOIHMBOCTI.

dakTopaMHu reHepaiisanii € MaciiTad Kapr, il IpU3HAYEHHs, TeMa-
THKA i THII, 0cOOIMBOCTI 00’ckTa, MO KaprorpadyeThes, BUBYEHICTD
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o6’exta, cnocobu rpadivHoro ofopmieHHs kapTh. B maciuraby
fnoJrae B TOMy, IO [IpH [epexo/i Bij 6ibiIoro 306paxeHHs A0 MeH-
LIOr0 3MEHUIYIOThCA pO3MipH 300paxeHol TepuTopil. O6'eKTH, WO Bax-
JHBI Ha KpynHOMacIITabHMX KapTax, BTpavyaloTh CBOE 3HA4YEHHS Ha
ApibHoMacmTaOHHX KapTax. 3i 3MCHIIEHHAM MacIITady KapTH 36isIb-
INyEThCd MPOCTOPOBE OXOIUIEHHS. [IpU3HAYEHHS KapTH BIUINBA€ TAKHM
YHHOM, 10 HA KapTax MMOKa3yloTh TUIBKH Ti 06'€KTH, %Ki BiAMOBIIAI0Th
il mpH3HadeHHIo. 300pakeHHs IHIMHX 00'€KTiB 3aBakae CHpHIIMaHHIO
KapTorpadiunoi inpopmanii. TeMaTHKa if THI KapTH BU3HAYAIOTH, SAKi
eJeMeHTH HeoOXiJIHO MoKa3aTH Ha KapTi 3 Haiibinbmoro jeTanbHicTio,
a K1 HeoOXIIHO CYTTEBO V3arajibHHUTH. BB ocoGymBocreli 06’ekTa
KapTorpadyBaHHs XapaKTepH3yeThcsl HeOOXiIHICTIO mepelaBaTH Ha
KapTi ocobaHBOcTi 1boro ob6'ekta abo TtepurTopii, BioOGpa3uTH
Hail61/Ib I THIIOBI JUTI HUX PHCH Ta €JIeMEHTH (HanplKIIaj, MUIKi o3epa
B nyctem). [TpH gocraTHiil BHBUEHOCTI 06'ekTa 306pakeHHS MoXe Oy-
TH MaKCHMaJIbHO JETalbHUM, a IPH HeJocTaTHill KiJIbKOCTi akTHUHO-
rO Marepiajly BOHO craHe OUIbII y3aralbHeHUM Ta cxeMaTH4nnM. bara-
TOKoJlipHe oQOPMICHHS KapTH J03BOJNS€ MOKa3aTH OLNbIIY KiITbKiCTh
3HAYKiB, YUM Ha OJJHOKOJHPHHUX KapTax.

Biznbip gBuIn kaprorpadyBaHHS --— IK 06MEXEHHS 3MIiCTY KapTH He-
OGXiTHHMH SBHINAMH i 06'eKTaMH Ta BITy9eHHS APYTOPSIIHHX — BH3-
Hayae BHIH CeHepallizalii: y3araJbHeHHS TKICHHX Ta KiTbKiCHHX Xapak-
TEPHCTHK, Bifibip 3a [[eH30M Ta HOPMOIO, y3arajJbHeHHS 'cOMETPHYHHX
o6puciB, 06'eTHaHHSI KOHTYPIB Ta moka3 06 'eKTiB NIJIIXOM iX 36UIbIIICH-
HY. Y3araJbHeHHS SKiCHHX XapaKTepHCTHK WpH TeHepamizalil BinOy-
BA€ThCA 3@ PaXYHOK CKOPOYEHHS Pi3HHX 00 '€KTiB, IO 3aBJK/IU MOB’d3a-
HO 3 y3arajJibHeHHAM KiacH(ikaliffHUX o3HaK (HaIpHKJIAJ, 0Ka3 BCiX
IOPIJ B JIici OJHUM 3HAKOM «IiC»). Y3arajabHeHHS KUIbKICHHX XapaKre-
PHMCTHK NPOABIISETHCA B YKPYIMHEHHI KUTbKICHUX IpaJaniil 306paxyBaHo-
ro IBUINAG, YKPYIHEHHI ITKa, B IEpeXOi Bifi 6e3nepepBHUX HIKAT 0 CTY-
NeHeBHX, abo BiI PiBHOMIpHHX [0 HEPIBHOMIPHHX (HampuKIal, 30iML-
HIEHHS Nepepi3y penbedy Npu 361NbIIeHH] KpYTH3HU cXUIiB). [TpH Bij1o6-
paxkeHHi (BUIyYeHHi) 00'eKTiB, Ki kKapTorpadyloTbcd, Ha KapTi 3allia-
I0Th Ba}IHBI Ta HEOOXi/(HI 06'€KTH 3 TOYKM 30py NpH3HAUEHHS H Mac-
mraby XxapTH, ocobiauBocTell TepuTopii, IO Kaprorpadyerncs.
[Ipu BinOupaHHi BUKOPUCTOBYIOTh TaKi KibKICHI MOKA3HHKH, SK ICH3
Ta HopMa. Llen3 BinOupanHg — ob6MexyBadbHe 3HAYEHHS, IO BKa3ye
Ha BETMIAHY a00 3HaueHHs 06'eKTiB, Ki 36epirafoThcs Ha KapTi IpH Te-
Hepadizanil. HopMma BigbupaHHq — MOKa3HUK, 1110 XapaKTepH3ye NpHii-
HATY Mipy BifOupanHs, cepeJHe 3HaUeHHS 06’'eKTiB, sKi 36epiralorbcs
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npH reHepainizanii. Hopma Binbupanns nadepeHuifioBana B 3a1€XHOCTI
Bii reorpapiqHuX 0coGIMBOCTEH MicClleBOCTi. Y3arajbHEHHS reOMeT-
pHUHHX OOPHCIB XapaKTepH3yeThCS BiIMOBOIO Bijt ApiOHHX JieTaneii 30-
GpaeHHd, HEBEMHKHX 3[HHIB KOHTYPIB Ta B COPAMIICHHI I'DaHHIIb.
O6’cqHanHg KOHTYpIiB BiIOYBAa€TbCA BHACTIIOK y3aralbHeHHS SKICHHX
Ta KUIbKICHAX XapaKTepHCTHK f YKpYNHEHHS 300paXeHHS JIETeHIH Ta
BHACJIAOK 3'€¢JHAHHS JAeKILKOX JPiOHAX KOHTYPiB B OAHH 6ibIN KpYII-

. umi. 306paxeHHs mpejMeTiB 3 mepeOUILIIEHHSIM O3Hadae, Mo JesKi

BaJXK/IHBI 06'€KTH, po3MipH AKAX M i 3a IcH30M NOBHHHI 6YTH BHITY-
YeHi, 3aIHMIAIOTH Ha KapTi 3 ACLIO NepeOUIbIIeHHMH PO3MiIpaMHL.
SxicTb KaprorpadidHoi reHepaitisaliii OI{iHIOIOTH 3 TOYKH 30PY rcoMe-
TPUYHOI TOYHOCTI Ta 3 MO3uHiil 3MiCTOBHOI JOCTOBIpHOCTI KapTH. ["eoMe-
TPHYHA TOYHICTb — 1€ KUIbKICHA Mipa, [0 XapaKTepH3ye CTYIiHb Bimo-
BIIHOCTI MiCIIENOJIOKEHHS OKPEMHX TOYOK ii 06'€KTiB Ha KapTi iX JificHo-
MY MOJIOKEHHIO. B mpoiieci reHepanizaiii MOXUIHBE MOPYILIEHHS FeOMET-
PHYHOI TOYHOCTI JeSIKUX CJIEMEHTIB 300pa)keHHS 3a paxXyHOK pyXY IpH y3-
TOKEHH], cpAMJIeHH] o6pHuciB, 06'eqHAHHS KOHTYPIB TOIIO. 3MiCTOBHA
JOCTOBIPHICTh KapTH —- 1I¢ SKiCHA ONiHKA BiJINOBiAHOCTI 306paxeHHns,
siKe xapTorpadyerbes, pealbHil JifCHOCTI 3 BpaXyBaHHAM 11 I'OJIOBHHX,
THIIOBAX OCOOHBOCTEH il B3aeMO3B'A3KiB MiX 06'ckTamu. [l 36epe-
XEHHA JOCTOBIPHOCTI 300pakcHHs IpH TeHepajli3amil JONyCKaeThes
3CYB KOHTYpIB, HOKa3 3 NepeOUILIICHHAM ACIKHX BaXJIHBHX 06 €KTIB.

12.4. Mpuxnaau MeToHYHUX OCHOB Kaprorpadiynoro
MOJIEJIIOBAHNA eKoJoro-reorpadiunoi indopmanii

Anroput™ kapTorpadgidyHOro Mo/IeIoBaHHS eKoJIoro-reorpadiqnol
iHpopMallil BA3HAYAE€THCS HAgBHICTIO KUILKICHHX JJaHHX Npo siBM1la abo
npo ix BifcyTHicTh. [IpH HasBHOCTI HEOOXiHOI KUILKOCTI penpeseHTa-
THBHUX BHXITHHX [JaHHX BHKOPHCTOBYIOTh MCETOJ (opMai3oBaHHX
OIiHOK, 1110 K ONepaliiiHy OXMHHIIO JOCIIKCHHS CTABHTH IPHPOJIHO-
AHTPONOTeHHUH TepuTOpialbHAN KOMIUIEKC, a 33 iX BiICYTHOCTI — Me-
TOJ] reorpaiuyHUX eKCIIEPTHUX OLIHOK 3 eJIeMEeHTaMH (opMai3allii.

["'OTOBHM MOMEHTOM METOJHK €KOJIOTiYHOFO KapTorpadyBaHHs €
BU3HAYCHHS [OKa3HUKIB KapTorpadyBaHHs, iX reHepaiizalis, crioco6u
300paXkeHHs Ta TepUTOpiaNbHe 3aKkpinaeHHs. [TokasHHKH eKOJIOrYHOl
OIIIHKH CTAHY €JICMEHTIB JOBKLLIA PO3poOIISIoThCS 3 MO3HILiH TONHHA
(moripIneHHs SKOCTI cepefoBHINA MPOXUBAHHA) Ta MOTIpUICHHS INIpH-
POJIHOTO cepeJOBUINA (TIOTipHIeHHs Horo cTaHy). B mepmoMy BUnaaKy
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K ITOKa3HHKH BHKOPHCTOBYIOThCS Tiri€eHi9Hi HOPMAaTHBH i rpaHHIHO
JOMYCTHMI KOHI[EHTPALlil pe4oBHH, IO 3a6pyAHIOIOTL HOBKLULIA i BIUI-
BalOTh Ha 3[IOPOB'A JIOMMHH. Y JPYroMy BHIAAKY CTaH 3a0pyIHCHHS
JOBKULIS OINHIOEThCA METOJOM OloiHAHMKauil, TO6To craHoM Oiome-
Ho3iB. Ha kaprax exoJoritHux npobiieM i cHTYalliil olepamiitHolo o/IH-
HHIIEI0 MOXYTh 6YTH NPHPO/HI il aHTPONOTeHHI TaHAMADTH.

Meroau9Hi ocHOBH KapTorpadgiyHoro MoAeN0OBaHHS ¢KOJIOTO-Ieo-
rpa¢ignoi indpopManii posriusaanThes Ha npukiaj «Cepii ekostoro-re-
orpa¢igaux kapT Ykpainm» (2001), o pospobieHi mig pegakiieio ba-
paHoBchKoro B.A.

Kapru «Exosorizai npobsemu atmocdepHoro nosiTpa» xapakTepu-
3yIOTb CYMapHy 3a0pyIHeHicTh aTMOc(epHOro MOBITPS Ta MiCTHUTh
KUIBbKIiCHY H SKiCHY OHIHKY MOKIHBOTO BIUTHBY H4 3)I0POB'A HAaCeIeHHS.
Cryniab 3a6pyAHEHOCT] OBITPS OIHIOETHCS IHACKCOM 3a6pYIHEHOCT]

p=1+xk?+5k? - /n+3kZ, (12.1)

Ae Xk, -— tyMa IpHBeJEHHX J0 TPEThOro Kilacy HOPMOBAHUX KOHIIEHT-

‘ paiiif pc4oBHH, KOHIEHTpALil IKHX piBHi a6o 6ibLI rpanny-

Ho-gonyctuMux konuenrpail (I'J1K);
Zk; — cyMa IIpHBEAEHHX HOPMOBAaHUX KOHUEHTpaii MeHiue [JK;

1 — 4HCJI0 pe4OBUH, KOHIEHTpaLil IKUX piBHI abo Menmi ['JK.

[HTerpanbHa GpoHoBa OliHKA 3a0pyXHEHOCTI i 3a6pyAHEeHICTh aTMO-
cdepHOro MoBiTps Bito6paxaeThes Ha KapTi 3a TOMOMOT0Io i301iHiif Ta
apeaJiB 1 Mac Taki piBHI: HU3bKHI (p = (0-1); momyctumuii (p = 1--3);
noMipuuit (p = 3-6); migsumennii (p = 6-12); Bucokwuii (p = 12--24); ny-
ke BUCOKH (p = 24-48) Ta Haj3BUYaiiHO BUCOKHIl (p > 48).

Ha moisx ocHOBHOI KapTH po3TallOBYIOTH JIBi KapTH-BPI3KH: «Me-
TeOpOJIOTIYHUH NoTeHLian aTMocheph» Ta «3abpyaHeHicTh aTMocdiep-
HOT'0 MOBITpPS B MicTax».

Cepenniii 6aratopiuauii motenuian armochepu (MITA) xapakTepu-
3yeThcsl NEpeBakaHHIM B aTMoc(epi TpolleciB HakomMHYeHHA abo
po3cifoBaHHs 3a0pyIHIOBaYiB MOBITpPS il BH3HAYAETHCH 32 GOPMYJIOI0

MIIA = (Py + Pl (P, + Py, (12.2)
ne Py, Pz — NOBTOPIOBAHICTL [AHIB, BIANOBIIHO, 32 MIBU/JKICTIO BiTpY
o 1 M/c Ta 6inbue 5 m/c, %;
P; — noBTOoproBaHicTh IHIB 3 TYMaHaMH, %;
P, — nosroproBaHicTh JHiB 3 onagaMu 0,5 MM i Ginbine, %.
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Sxmo MITA > 1, To nepeBaXxaloTh NPONecH HAKOMHYCHHS IUIKIAIN-
BHX BHKHJIIB B aTMocdepHOMY MOBiTpi, sikimo MITA < | — npoltecu ca-
MOOYHINEHHS aTMOC(epH.

3a6pyIHEHICTh aTMOC(EPHOTO HOBITPS B MiCTaX OLIHIOETHCS IHTEr-
paJbHUM iHACKCOM 3a0pyaHeHHd aTMocepH - BIIHOCHOIO BEIHMYH-
HOTO, TI[0 XapaKTepH3Ye 3B'930K MiK GaKTHYHUMH KOHIEHTpAIsIMH 0~
MIIIIOK B aTMocdepi, TPHBAJICTIO iX [Iil Ta TiricHIYHUMH HOpMaTHBaMH
AKOCTI MOBITPS, 4 TAKOX BETHIHHOIO CYMapHOTro 3a0pyAHEHHS MOBITPS.

Kapru «Exonoriuni npo6aeMu NpHPoAHAX BOX» XapaKTCPH3YIOTh 32
JOTIOMOT010 y3arajihbHEHOro MoKa3sHHKa KapTorpadyBanHs 3abpymHe-
HOCTI MOBEPXHCBHX BOjJl — IHJEKCY cyMapHoi 3abpyJHeHOCTI BOAM
(I3B), 1110 BHPAXOBYEThCS 32 OPraHOJCHTHYHIMH il TOKCHKOJIOTIYHEMH
BJTACTHBOCTAMH, CAHITapHIM PEeXHMOM Ta OaKTeploOriYHUMH ITOKa3-
HHKaMH 38 opMYJIoIo

I3B=C/n -TJK, (12.3)
jge C — cTyminb 3a0Ppy/IHEHOCTI BOJIH 3a OLIHOYHHMY MOKA3HUKAMH,

1 -~ YICIO OIIHOYHIIX MOKA3HIKIB, 10 GepeThes /I po3paxyHKiB.

3a ojlepKAHUMHU iIJIeKCaMB 3a0pPYHEHOCTi ONIHIOETheH SKiCHHIL
CTaH BOJIH 3a CTyNeHeM 3abpyaHEHOCTi (XapaKTepH3YeThCS HAa KapTi
«3a0py/LcHicTb MOBEPXHEBHX BO/»): TonycTuMa (/3B = (- 5); noMipHa
(I3B = 10-15); Bucoka (I3B = 15--20) ta jxyxe Bucoka (/3B > 20).

Ha moJnsix ocHOBHOI KapTH po3MillyIoTh KapTH-BPi3kH «CTIHKICTE
MOBEPXHEBHX JIO TEXHOIEIIHOTO HABAaHTAXEHHSI» Ta «3abpyNHEHICTh
Hi3eMITUX BO/).

[HTerpaibHHil MOKa3HUK CTIMKOCTI {0 TEXHOTEHNIOI'0 HABAHTAXEHHS
(IT1IC), mo xapakrepusyc MpHPO/IHHIl MOTEHIliaj] CAMOOYHIUIEHHS IO-
BEPXHEBUX BOJI, PO3PAXOBYETLCS 3 BpaXyBaHHAM KUILKOCTI JINIB 3 TeEMIIE-
patypoto Bunic +16° C, iHjekcy KoJslipHocTi BOAM ii cepenanbol bara-
TOpiYHOi BUTpATH BoM M*/c. [Ipipouuii moTeniian caMoodHIeHA 110-
BepXHEBHX BojI 6yae: Ayxe Hu3bkuit (ITIC = 0,05-0,6); cepenniii (INC =
0,1-0,5); Bucoxuii (I[TC = 0,5-2,0) Ta xyxe Bucokuii (ITIC >2,0).

Ha kapTi-Bpi3ui «3abpy/HeHicTh MJ[3eMHHX BOJ1» BUAUISIOTLCS OCe-
PEAKH Mi3eMHAX BOJI, 1[0 3a6py/IHEHI MeCTUIHAAMY Ta HiTpaTaMH. Ta-
KOX BKa3yeTbhcs KOHIEHTpallid MEecTHUMAIB il HiTpaTiB, WO HIKYA,
piBHa abo BHINA IPaHYHO JIONYCTAMOL.

Kaprn «Exonoriuna Hebe3sneka» BioOpaxyloTh CTYHiHb iMOBip-
HOCTi pO3BHTKY HEraTHBHHMX YHHHHKIB, ABHII Ta iX B3a€MO3B'I3KiB, IO
NPUCYTHI B HESBHII reocucTeMi il CIPHYHHSIOTH 1X HE3BOPOTHY JIErpa-
JIaIliio, B TOMY YHCJi EKOCHCTEMH «HACEJIECHHS — HABKOJIMIIHE CEpelo-
BHUIE». IMOBipHiCHE OLIHIOBAHHS AHTPOINOCKOJIOTIYHOTO PU3HKY BHKO-
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HYEThCS 3a IHTerpaJbHUM NOKa3HHKOM €KOJIOriYHOTO MOTEHIlialy Te-
puropii (E), mo pospaxoByerbes 3a GopMynoo
E=TC+H, (12.4)
Ae T --- BeIMIMHA TEXHOTEHHOI'O HaBaHTa)XXCHHS Ha MPUPOJHE cepero-
BHINE, 10 BKJIIOYAc CONiaIbHO-eKOHOMIYHY OCBOEHICTh TEpH-
Topil (IPOMHCIIOBICTh, CUIbChKE FOCIONAPCTBO, GYAIBHHITBO,
TPAaHCHOPT H peKpeaniiiie HaBaHTa)XeHHS) Ta 3a0pyAHEHIiCTH
MpUpoJXHOro cepefoBHINa (pajiallifiny H XiMidyHy 3abpyn-
HEHICTh aTMOC(EPHOTO MOBITPS Ii IPYHTIB);
C — noTeHIian CTIHKOCTI NPHPOJHOTO CEepeIOBHINA, O BKJIIOYAE
METEOPOJIOTIYHHN MOTeHLial aTMOCdepH, MOTEHIIAN CTilfKOCTI
[PYHTIB, TIOBEPXHEBHX BOJ, i OiOTHTHHIl HOTeHIjia;

H — cryniHb ypaXeHOCTI TepPHTOpiil HeCTPUATIHBMMH NPHPOIHO-

aHTPONOTCHHUMH NPOIECAMH.

Exostoriuanii moTeHuian Teputopii BilodpaxyeThes Ha KapTi «AHTpo-
T0eKONOTIIHHIT PH3HK» B BHIJIAAL apealiB, ;Ui SKHX XapaKTCpHHIl Biji-
TIOBIJ(HHH €KOJIONIYHHA MOTEHIa)l Teputopiii: BHcokuid (E = +5,8-+10);
BHINE cepeiuboro (E = +1,6--+5,8); cepemiii (E = -2,6-+1,6); auxuc
ceperaporo (E = -2,6—6,8) ra mspkuii (E = -6,8- —11).

Ha nosdx ocHoBHOI KapTH po3MillyIOTh KapTH-Bpi3kH «Texnoreu-
HO-eKoJIoriuHa Hebesneka» Ta « Hajzpuuaiti cutyaiiiv.

Texnorenno-exonoriyHa Hebe3Neka XapaKTepH3YETLCS MHTOMOIO
Barolo HaceJleHHS, [0 NPOXKUBAE B 30HAX HMOBIPHUX Ha3BHYAIIHIIX
CHTYallilf TEXHOL€HHOTO XapaKTepy, B MpOoNeHTaxX Bijl yChOro HacclleH-
Hs €KOJIOTIYHHX palioHiB. TakoxX BKa3yeThes KifbKiCTbh HaceJIeHHd, 1110
IPOXMBAE B 30HAX Ha3BHYAHHIX cHTYyallifl (THC. YOJIOBIK) Ta HacCHCH-
Hs 30H pajlianiiinol, XiMi4Hoi Ta rimpogunaMidsol nebesmeku (%).

HamsBuyaiini cutyamnii omucyloThes MHTOMOIO Baroio Maj3BHYA-
HHX CHTyaliH ycix THHIB B obmacTax (1-12%) Ta KiJIbKiCTIO BHITA/IKIB
Ha/I3BHYAMHNX cHTyalifl ycix TumiB. Tako:x BKasyeThcs NHTOMA Bard
Ha/I3BHYAiHUX CHTYAIlii TEXHOI'€HHOTO H NPHPOIHOI0 MOXO/KEHH TH
inmoro xapakrepy (%).

Kaptu «EkoJioro-exonoMiuHoro 3onyBaHHs Tepuropii» BioGpaxa-
I0Th 3aKOHOMIpHOCTI Ta mpoOjeMH TepHTOpiaJibHOI AUdepentianii
CYCNUILHOTO PO3BHTKY, B3aeMOJii CyCHIbCTBa Ta mpupoin. Exonoro-
EKOHOMIYHMH MOTEHIia]l TEpUTOPil XAPaKTEepH3YIOTh CTYMillb €KO-
HOMIYHOI PIBHOBAI'H B iHTETPATHBHIH I'€OCHCTEMI «CYCIILCTBO — TIPH-
POMa» Ta Il MOXKJIHUBICTh BAKOHYBATH aHTPOMOEKOJIOTIYHY H BHPOOHHYY
$yuxuiro. Exomoro-ekoHoMiTHUI MOTEHIIAT PoO3paxoByeThed 3a (op-
MYJIOFO
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Kp=E+1I, (12.5)
Je E — exoJIOTiYHHH MOTeHIia)l Ha TEPUTOPISX, INO OOUNCIIOETbCA 32
¢popmyioro (12.4);

I1 — npHpoOHO-peCyPCHUI MOTEHIIaL
Ha xapri «Eko/0ro-exoHoMiuHe 30HYBaHHA TepHTOpiD» TaKCyBaHHS
Ha €KOJIOr0-€KOHOMIYHI 30HH BHKOHYETbCS 3a BEJIMYHHOIO €KOJIOIO-
€KOHOMIYHOTO MoKa3HuKa. ExoJioro-ekoHOMiYyHa 30Ha — 1€ TEPHTO-
pist, JUI4 K01 XapaKTepHHil HabIMKeHO OHAKOBHil piBeHb EPETBOPEH-
HS IPHPOIHOTO Cepe/OBHINA BHACIIAOK TEXHOTCHHOTO BIUIUBY, IO 3Y-
MOBJIIOE [IEBHY T'OCTPOTY €KOCHTYallil, CTYMiHb peTiOHaNbHOIO MPHPO-
JOKOPHCTYBaHHS, OXOPOHH MPHPOJH # 300poB’s HaceleHHs. TepHTo-
pilo AiNATH Ha 30HH 3 €KOJIOTO-CKOHOMIYHHM NOTEHIIAIOM: HH3bKHi

Ky < -4,9); umxde cepeanboro (K; = -1,2—4,89); cepenniil
(K = -1,19-+2,50); Baixe cepempboro (K = +2,51-+6,15) Ta BUcOKHH
(K > 6,16).

Ha moJisix ocHOBHOI KapTH PO3MIIYIOTh KapTH-Bpi3kH «I1pupoHo-
pecypcHHil moTeHlian, «HecnpHATIHBI NpUpOHO-aHTPONOreHHI NTPO-
uecH», «Exororiynnii morenuian reputopii», «TexHorenne HaBaHTa-
JKEHHS Ha NpHpoIHe cepepoBuine» Ta « CTiliKicTh MPHPOJHOTO CEpPENo-
BHILA JIO TEXHOI¢HHOFO HABAHTAXKCHHS».

[Ipupomio-pecypcHHil NMOTeHIlial OMIHIOETbCS 32 MIHEpaJbHHMH,
BOIHUMH, 3eMeIbHUMH, JiCOBUMH, (hayHICTHIHHMH il IPHPOJIHO-PEKpE-
aniffunMu pecypcamu. Ha kapTi BW/IUISIOTbCA apeaid 3 BIANOBYIHHM
MPHPOIHO-PECYPCHIM MOTEHIiaJI0M, O XapaKTePU3YEThCs IHTErpaIn-
auM mokasHHKoM (IT): mmxkde cepegnboro (IT < -0,3); cepenHiil
(I = -0,3-40,5); eume cepeguvoro (II = +0,5-+1,35); Bucokni
(IT = +1,35-+2,2) Ta gyxe Bucokuii (I1 >+2,2).

HecnpHraTIuBi NpHPOAHO-aHTPONMOICHHI HPOIECH OIIIHIOIOTHCS CTY-
TIeHEM YPaXeHOCTi TePHTOPIH 3CyBaMH, €pO3i€I0o SPYXKHOIO i MIIOLIHH-
HOIo, 3a00/IoueHHIM, cydo3icio JicOBUX mopij, Aeduiiliieio, KapcToM,
CEJIIMH, 3aCOJICHHSIM, MiITOIUIEHHAM, OCIIaHHAM H 3CyBaMU HaJ| ripHH-
9HMH BHpOGITKaMH y BiICOTKAX IO IIolli MPHPOAHO-CLUILCbKOrOCHo-
Japcbkux paiionis. Ha kapTi BUAUISIOTbCS paliOHM 3 BIINOBLIHHM CTY-
HeHEM YPaKEHOCTI TEpHTOpPil HECNPUATIMBUMH MPHPOAHO-aHTPOMNO-
TeHHAMH MpoNecaMy, 10 XapaKTepH3yIOTLCS iHTerpajJlbHHM MOKa3HU-
koM (H): umxuye cepeanboro (H = -0,5--1,3); cepenniii (H = -0,5-+40,3);
Buie cepeanboro (H = +0,3-+1,1) Ta Bucokuii (H = +1,1—+1,9).

BennyiHa TeXHOTEHHOTO HaBaHTaXeHHA Ha IIPUPOJIHE CEPEAOBHUIIE
BKITIOYA4€ COLiaIbHO-6KOHOMIiUHE OCBOEHHS TEPUTOPIH, TOOTO NMOKA3HHU-
KH, 1O XapaKTCpU3YIOTh MPOMHUC/IOBICTh, CUIBCHKE T[OCMOAAPCTBO,
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OyMIBHUUTBO, TPAHCIOPT i pekpealiiiHe HaBaHTAXKEHHS Ta BETUTHHU
pajiamiiiHol # xiMi4gol 3abpyaHesocTi aTMoc(epHOro MoBIiTP4, MpH-
POAHHX BOA i IpYHTIB. Ha kapTi B MexXax HpUpO/THO-CITLCHKOTOCIIOAPCh-
KUX paioHiB BUAUIIOTH apeajy BeIHYUH TEXHOI'CHHOI'O HaBAHTAXKCHHS
Ha IpHpOJHE CePEOBHUIILE, 1[0 XapaKTEPU3VEThCA IHTCTPAILHEM MOKa3-
HiukoM (T): mxge cepemuboro (T < —0,4); cepeaiit (T = --(,4-+0,4); Bu-
me cepeguboro (T=+0,45--+1,235); Bucoxmii (T = +1,25- -+2,1) 1a Ayxe
pucokuil (T > +2,1).

[ToreHwian cTIHKOCTI MPHPOJHOTO CEPETOBHINA OMIHIOETHCS 34 MO~
TeH1lialoM arMocepH, MOTeHIiaaMIl PHPOIHAX BOJ H  IPYHTIB Ta
OioruTHMM HOTeHmiasioM. Ha xapTi B Mexax (izHKO-reorpadignmx
paiioHiB BHAUISIOTECS TEPHTOPIT 3 HOTEHIIaTbHOI0 cTilfKicTIo Npupo/I-
HOTO CEPEIOBHIIA /IO TeXHOI'€HHOI'O HABAHTAMKEHHS, IO XAPAKTECPH3Y-
0ThCA i‘HTCFpaJIbHHl\rI MOKA3HIKOM (C)' Hmpkwuit (C < --1,8); nmxue ce-
pexnporo (C= -0,5 — -1,8); ccpo;mm (C=-0,5-+0,8); Buine cepe/iino-
ro (C=+0,8-+2,1) ta Bucoxmii (C > +2,1).

Ha kaprax «ArpoekoJioriuna mpod.iema IPYHTIB» BijloOpakycrnes
arpoeKoJIoriyHa OliHKa IPYHTIB, GioTHTHHIT MOTEHIHAI NPHPOIHOTO
CEPENOBUINA, CTIHKICTL IPYHTIB /10 3a0pyaHCHHES, HCCOPHATAMBI NpH-
POJIHO- ‘dHTpOl’IOHOFilIHi npolecH, 3a0pyIHEHICTh IPYHTIB BAXKKIIMH Mc-
TajlaMHl Ta pafialiiina 3a6pyHCHicTs TPYHTiB. Arpockooriuniii no-
TeHIial BHU3HAYAETHCS 3HAYHOIO KUIBKICTIO (akTOpiB Ta po3paxo-
BY€TheA 33 hOpMyIoko

Al = = X1+ X2+ X3+ X4+ X5+ X6+ X7+ X8+X9+X10,  (12.6)
e Xi — KparHicTh IcpeBUINEHHS HOPMAaTHBHHX BCJIHYHH 3a: X/ —
MiKABIICHHAM IpyHTIB (ocdopom ii kamieM; X2 - axicrtio i ry-
MYCHICTIO IPYHTIB; X3 — piBHeM i MiHepali3aiiclo rpyHTOBHX BOJI;
X4 — BajoBUM cyMapHHM BMICTOM BaXXKHX MeTaliB; X5 - cyMapiuM
BMICTOM PaiOHYKJIIIB B IPYHTI; X6 — GiojloridHuM MOTCHIliaoM abo
610IIPOyKTHBHICTIO 3¢MeNIbHUX YIi/Ib; X7 — criliKicrio rpyHTiB /10 TcX-
HOreHHOIO HaBaHTaXeHHs; X'§ -— HECHPHSITIUBUMH MPHPO/IHO-AUTPO-
IIOTCHHUMM IpouecaMu; X9 — BHECEHHSM MECTHUHW/IIB B CUIbLCHKOTOC-
noJapeuKi yriaas; X' /0 — BHeceHHSAM MiHEpaJbHHX JOOGPHB B CilIhCHKO-
rocmoAapchKi yrigus.

Ha xapTi «Arpoekoioriina ouinka IpyHTiB» BUJISAIOTHCS arpo-eKo-
JIOT149Hi 30HH — TEPUTOPIl, U1 IKUX XapaKTepHHIT HAGIHXeHO OIHAKO-
BMii pIBEHB arpOEKOJIOri9HOrO MOTEHINIANY IPYHTIB B MeXaxX NpHPOIHO-
CLIBCHKO-TOCHOAAapChKUX paioHiB. OIiHKA IPYHTIB 32 arpoeKOHOMid-
HAM NOTEHINIaloM Ha KapTi Taka: cipHATauBi (AIl > +5,1); nomipHo-
cpuaTiauei (AIl = +1,71-+5,09); 3amoBinbhi (AIl = -1,70-+1,70);
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noripmeHi (AIl = -1,71- -5,09); HCCHpHHTJIHB] (ATT = —-5,10--8,49);
ekosorivyne muxo (All < -8,50).

Ha mosiax ocHOBHOI KapTH PO3MIIyI0Th KapTH-BPi3KH «3abpyaHe-
HICTh T[PYHTIB BaXXKuMH MeTanaMu», «PajmianifiHa 3a6pyaHeHicTh
rpyutisy, «CTilfkicTs IpyHTIB g0 3a6pymHeHHS» Ta «Biogoriyamid mo-
TEHIia IPHPO/IHOLO CEPEOBUINAY.

3a0pY/IHEHICTD [PYHTIB BXKKHMH METallaMH OLIHIOEThCA CyMapHOIo
3a0pV/IHEHICTIO 34 BMICTOM BaJIOBHX (hopM KobambTy, Mijli, HiKelo,
CBHHIIIO i XpOMY B MekaX OPHPOIHO-CilbChbKOrOCIOZAPChKOro paio-
HYBAHHS TepHTOPil IMUISIXOM BH3HAYEHHS KPaTHOCTI MEpeBHINEHHS IX
{omroBux 3Ha4cHb (KM). AHTpONOILEHTPIYHA OIliHKA cyMapHOi 3a0py -
HEHOCTI IPYHTIB BaXKKAMH MeTaJIaM{ Ha KapTi Taka: BIAMOBIAHO CIpH-
arnuei (Km < 8,0); nomipro-3abpyareni (K = 8,1--14,0); 3abpyneni
(KM = 14,4-20,0); jryxe 3abpyaneni (KM >20,1).

Pamianiiina 3a0py/aHEeHICTh I'PYHTIB XapaKTEPU3YeThes CYyMapHOIO
3a0pyjIHeHICTIO pajioHykiIiaMn (nesieM-137, crponniem-90 Ta mry-
TOHiEM) B MeXax NPHPOIHO-CIIbChKOTOCHO/IAPChKOro palloOHyBaHHS
TepUTOPIl NUIIXOM BH3HAYCHHS 3aralibHOI KPaTHOCTI MepeBuienus X
¢onosix 3Ha4eHs (Kp). AHrponoleHTpHYHA OUIHKa pajialiiinol 3a-
OPY/IHCHOCTI TMOJIJIOM TEPHTOPIl KapTH Ha apeain: moMipHo 3abpya-
Heni (Kp < 4,0); myxe 3abpyancui (Kp = 7,1-10,0); HajzBuyaiiyo 3a-
opymncui (Kp = 10,1--15,0); exosoriyne ymxo (Kp > 15,1).

CTilKiCTh TPYHTIB Ji0 3a0pyIHCHHSA MPOMHC/IOBHUMH NINTPHEMCTBa-
MH, TBAPHHHAIIKHME KOMIUIEKcaMu if epMaMu, MiHCpaIbHUMM Ta Op-
raHiuniuMy jJoOpuBaMu # HECTHUHIAMH OLIHIOETHCS MOKA3NHKOM
crifikocti rpyHTiB (Kc). Bid BH3HaYaeThesl B 3a1€XXHOCTI BiJI CYMH ak-
THBHHX TEMIepaTyp, KPyToCTi CXWIiB, KaM 'SHHCTOCTI, CIPYKIYPHOCTI,
THITY BOJIHOTO peXuMY, peakuil pH, sanicaenocri, eMuocri ioilis Ta roc-
HoJiapchkol 0cBOeHOCTI. Mexi YMOBHHUX 30H CTIHKOCTI IPYHTIB /IO 3a-
OpYAHCHOCTI BH3HAYAIOTHCS Ha KapTi 33 TAKHMH YMOBAMH: J{yXe cia-
6ocriiiki (Kc< 40%); cmabocriiiki (Kc = 40-50%); cepesHbo crifiki
(Kc = 50-60%); criiixi (K¢ = 60-70%); cuiabHo crifiki (Ke>70%).

BioTHyHHii moTeHiaJl TPHPOTHOTO CEPEAOBHIlla BCTAHOBIIOETHCA
3a BeJIHYHIIOIO TIPOTEPMIYHOIO MOTEHIiaJy NPOXYKTHBHOCTI diroma-
cH

Ki=WTgl36R, (12.7)
Je W — cepeHbOpi9HE IPOJAYKTHBHE 3BOJIOKEHHS, MM,;
Ty — mnepiof Bereranii, AeKajy;
R — cepenHbopiunuii pafiaiiiiunii 6azaHc, kkan/cM>.
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Mexi 301 6ioTUTHOI O [OTEHLIaly MPHPOIHOIO CEpeAOBHIIA BHpa-
’KaloThCs Ha KapTi 3a TaKUMH [ToKa3HuKkaMu: wHesHauHuit (K = 2,5-3,5);
Hik4e cepexnboro (Ki = 3,5-4,1); cepenuiit (K; = 4,5-5,5); Buine cepen-
Hvoro (K; = 5,5-6,5); Bucokuit (K; = 6,5-7,5).

Haseeni npukiIaan METOZOIOTIYHIX OCHOB KapTorpadiqHoro Mo-
JIeJHOBaHHS €KojIoro-reorpadiunol iH$popMalil 103BOJIAIOTh MO aHa-
JIOTil CTBOPIOBATH AHAJITHYHI, KOMIUIEKCHI Ta CAHTETUYIHI €KOJIOTO-Te-
orpaiqHi KapTH KOMIOHEHTIB iHTEIPaTUBHOI I'€OCHCTEMH.

3MicT KapT NpH MOJICTIOBAHHI OIIHIOETHCH NUIIXOM BH3HAYEHHS
CTYIIeHS BIAMOBIAHOCTI OKPEMUX KOMIOHEHTIB [€OCHCTEMH ONTHMAaJh-
HHM norpe6aM (popMyBaHHS COPUSTIHBOIO HABKOJIHIIHBOTO CEPE/IO-
BHIIA /YIS KUTTeLISUILHOCTI HaceleHHs a00 NPOTHO3YBaHHA CTYMEHS 1X
3MiH BHACHIZOK aHTPOMTOTEHHOI His/TbHOCTI.

Anani3 Ta olIHIOBaHHA OTPHMaHOIo KapTorpadiuHoro Marepiaiy
Zo3BoJsIE 3406 yTH HOB1 CHHTETHYHI 3HAHHS IIPO FEOCHCTEMY «CYCHJIbC-
TBO — MPHPOJA», 9KI € NIAIPYHTAM /It 3abe3nedeHHs €KOJIOTIHHOrO
MOHITOPHHIY B OKpPEMHX pailoHax Ta B JAep>kKaBi B LJIOMY.

KOHTPO.IbHI1 3AHHTAHH§[ AJIA TIEPEBIPKM 3HAHD

1. [lodcHiTh CyTh eKoJIOro-reorpaidHoro aHaiisy i OIiHIOBaHHS Te-
puTopii Ha OCHOBI KapTorpadiTHOro MOACIIOBAHHS.

2. Oxapaxrepusyiite Kaprorpapidamii METO JOCTIIKEHHS.

[TosicHITS 3aranbHi MOJOKEHHS P OCKTYBaHHS, CKIAIaHHS Ta peaa-

TYBaHHS KapT.

SIKi 3ajaqi mMpoeKTyBaHHs KapT?

CyTb KapTorpadiusoro Bio6paxeHHs.

Hagezith ¢axTopu Ta npuiioMu kaprorpadignoi renepantizatlii.

OxapakrepusyiiTe METOAHYHI OCHOBU CKJIAJaHHA €KOJIOrO-reo-

rpadiyHUX KapT.

8. HaBemiThb mpHkNajM BHKOPHCTaHHS METOMHYHHX OCHOB Kapro-
- rpagiyHOro Mo/ieloBaHHs eKojioro-reorpadidnoi indpopmamil.

Wl
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