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TEMA 1. IPEAMET, 3ABJAHHSA KYPCY IH)KEHEPHOI I'EOJIE3II.
3B'S30K KYPCY 3 IHHIUMU JUCHUIIJITHAMUAU
IIpeamer, 3aBIaHHA KYPCY iHXKeHEPHOI reoaesii

VY nepeknai 3 TperbKoi reoae3ist — 3eMIEPO3MOILI.

Teonesisn — Hayka, wo eusuac icypy i posmipu 3emni, ii eHympiune
epasimayitine nose, posmiujenHs 00'ekmis 3eMHoi nosepxhi, popmu ii pervey. Lle
HAyKa, Wo 3aumMacmspcs GUMIDIOBAHHAMU 8 HAMYPI, HeOOXIOHUMU OJis BUPIULEHHS
DIZHOMAHIMHUX ~ 8UPOOHUYO-MEXHIYHUX 3A80aHb HAPOOHO20 20CNO0ApCmea i
000pOHU KpaiHU.

['eomes3iss mopinseThcss Ha Takl Traly3l: Treojaesis, BUIIAa Teoie3is,
aepodoToreosesis, iHKEHEepHA T€0e31s.

InkeHepHa reoje3isi — HaykoBa NHCIMIUIIHA, SKa BHUBYAE 1 PO3po0IIsie
TEOP10, METOAU 1 MPUIAAN JJI MPOBEACHHS BHMIPIOBaHb HA MOBEPXHI 3eMIIl 3
METOIO TMOIIYKiB, BUMIPIOBaHHS JiehopMaliiil iHKEHEPHUX CIIOPY/, TPOSKTYBAHHS 1
OyIIBHUIITBA 1HXKEHEPHUX CHOpyA (IOpir), aepoapoMiB, MHCIB, TYHENIB,
TpyOOIPOBO/IiB, KAHAJIB 1 T.]I.

TepMiH «IH)XEHEpHa» B Ha3Bl JUCIUIUIIHM BKa3ye Ha Te, IO I TLIKa
reojie3ii € HEBI'EMHOI YacCTHMHOI KOMIUIEKCY pOOIT, TOB'S3aHUX 13
BUIITYKYBaHHSM, MIPOCKTYBAHHSIM, OyIIBHUIITBOM, PEKOHCTPYKIIIEIO,
EKCILTyaTall€r0 1HKCHEPHUX CIIOPY/I.

B imkeHepHil reoie3li BUKOPUCTOBYIOTbCS METOAM BUMIPIOBaHb 1
MaTeMaTUYHOI OOpOOKM pe3yibTaTiB, a TaKOX MPUJIAIHU, SIKI 3aCTOCOBYIOTHCS B
reone3ii JUIsI CTBOPEHHS JEp)KaBHOI TEOJE3MYHOI OCHOBHM 1 KapTorpadyBaHHS
Kkpainu. OjgHak TpU BUPIIMICHHI OCOOJMBUX 3aBJaHb B Oy/iBEIbHO-MOHTAKHHUX
poOoTax, TMpU  CIOCTEPEKEHHAX 3a JAedopMallisiMu, BHUBIpLI  CHOPY.I
3aCTOCOBYIOTHCS CHEllajJbHl BUCOKOTOYHI METOJIU. Jl0 HHMX HalieKaTh: CTBOPHI,
CTPYHHO-OINITUYHI 1 ONTUYHI, MIKPOHIBEJIIOBAaHHS, BEPTUKAJIbHE MPOCKTYBAHHS Ta
1H.

OcHogHUMU eudamu iHHCEHEPHO-2€00€3UUHUX POOim €:
- Tonorpad0-reoAe3nyH1 BULITYKYBaHHS;

- IHKEHEPHO-Te0Ie3NYHE MPOCKTYBaHHS,

- T€0/Ie3UYH1 pO30MBOYHI pOOOTH 1 BUKOHABY1 3HOMKU;

- BUBIPKA KOHCTPYKIIIH 1 arperaris;

- CIIOCTEPEIKEHHS 3a epopMallisiMU OCHOB 1 CTIOPY/I.

Koxken 3 mux BuIIB pOOIT MOB'A3aHUN 3 TEBHUMHU €TalaMH 1HXEHEPHO-
Oy/IBEILHOTO MPOILIECY 1 BIAPIZHAETHCS BiJ IHIIUX 3aBJAaHHSMHU, 110 BUPIIIYIOTHCS
1 TOUYHICTIO BUMIPIB.

Tonoepago-2eode3uuni guuiyKyganHs — BUPIIIYIOTh HACTYITHI 3aBJIaHHS:

1) oTpuMaHHS Te€OAE3WYHUX MaTrepiaiiB, HEOOXIIHUX [JIi CTBOPEHHS MPOEKTY
poOIT OymiBHUIITBA CIHOPYJA, MIUIIXOM BHUKOHAHHS TEOAC3UYHUX BUMIPIB 1
00YHUCTIOBAILHO-TpadiYHUX POOIT;

2) TpacyBaHHS JIHIHHUX CIIOPY/T;

3) 3ifiCHEHHSI T€0JE3UYHOI MPHUB'SI3KH TEOJOTIYHUX BHPOOITOK, TiIPOJOTTUHUX
CTBOPIB, BU3HAYEHHS TOYOK re0(i3UUHOT PO3BIIKH 1 1H.



Tomorpado-reoie3ndni BUNTYKyBaHHS € OCHOBOIO JIJISl IPOSKTYBAHHS CTIOPY/T
1 TPOBEJICHHS 1HIIIMX BU/IIB BUIITYKYBaHb Ta JIOCTIKEHb.

InoicenepHo-eeooesuyne npoekmyanHs BXOIUTh B KOMIUIEKC MPOEKTYBAHHS
CIOPY/I 1 BKJIIOYAE:
1) cknagaHHs IJi1 MPOEKTYBaHHS CHOpyH TomorpadiyHoi OCHOBH B HEOOXITHUX
MaciTadax: 1miaHiB, IpodiiiB, TonorpadiuHUX KapT;
2) BU3HAYEHHS Ha MICIIEBOCTI IOJIOKEHHS OCHOBHHUX OCEHM 1 MEX CIOPY, 1HIIHUX
XapaKTepHUX U1 HUX TOYOK y BIATOBITHOCTI JI0 MIPOEKTY Oy11BHUIITBA;
3) BUpIMIEHHS 3aBlaHb TOPH3OHTAIBHOTO 1 BEPTUKAIBLHOTO IIJIaHYyBaHHS,
HiApaxyBaHHA IO 3aTOIICHHS 1 00'eMy BOJIOCXOBHIIL Ta 1H.

Po36buska ciopyn € OCHOBHUM BHUIOM T'€OJIE3UYHUX POOIT MpU MEpPeHECEHH1
MIPOCKTYy B HaTypy. Bumarae BHCOKOiI TOYHOCTI T€OAC3UYHOT OCHOBH 1 JETaThHUX
re0/Ie3UYHUX BUMIPIB.

Jo ckiaay po30MBOYHUX POOIT BXOISTH:

1) moOymoBa po30MBOYHOT OCHOBU Yy BUIJISAI OYyIIBEJNBHOI CITKM, TPIaHTYJIAIIII,
Tpuiarepariii, moJiirOHOMETpii;

2) BUHECEHHS B HATypy F'OJIOBHHX OCEH, JleTaibHa po30UBKa CIIOPYI;

3) BU3HAuYEHHS BIAXWJIEHb 00'€KTa, M0 OYyAYEThCS, BiJ HOro MpoeKTy (BUKOHABY1
3MOMKH).

Bcmanoenenns 6 npoexmmue nonodxceHHs KOHCMpPYKyiu i aspecamié i ix
eugipka 6 TUIaHl TO0 BHUCOTI 1 MO BEPTUKAN, IO 3I1MCHIOETHCS CIEL1IbHO
PO3pOOICHIMHI MEHIIIMMH TIPUJIaJaMHU.

Cnocmepeodicenns 3a Oegopmayiamu cnopyo 3IIMCHIOETECS BUCOKOTOYHUMH
r'e0JIC3NYHIMH METOJaMH 1 BKITIOYAE:

1) BUMipIOBaHHS OCaJIKU OCHOB 1 (DYHJIaMEHTIB;
2) BU3HAYCHHS TJIAHOBUX 3MIIIEHB CIIOPY/I;
3) BCTaHOBJIEHHS KPEHIB (HaxXuJIiB) BUCOTHUX OyJiBeIb, OalT, TPYO.
OCHOBHUMU HAYKOBO-MEXHIYHUMU 3A60AHHAMU THHCEHEPHOT 2e00e3ii €:
- CTBOpPEHHS 3arajbHOi Teopii Tomorpado-reoIe3NUHUX BUIIYKYBaHb 1
NIEPEHECEHHS MPOEKTIB B HATYPY, IO IPYHTYETHCS HA HAMHOBIIIMUX JTOCATHEHHSIX B
rajiy3li HayKd 1 TE€XHIKA CTOCOBHO BHCOKHMX BHUMOTI MPOEKTHO-BHIIYKYBaJbHUX 1
OyiBETbHO-MOHTKHUX POOIT;
- po3poOKa HAyYKOBO OOIPYHTOBAHHUX CXEM 1 IporpaM IOOYJIOBH T'€0J€3UYHOT
PO30MBOYHOI OCHOBU JJI1 OCHOBHHUX THUIIIB IHKEHEPHUX CIIOPY;
- y3arajbHEHHS BITYU3HSHOTO 1 3aKOPJOHHOTO JIOCBITYy T€ONE3UYHHX POOIT,
Ha0yTOrO MpH OYAIBHUIITBI HANBAXIUBIIINX 1H)KEHEPHUX CIIOPYI.
3B'f130K KypcCy iH:KeHepHOoI reojesii 3 iHIMMHI JUCHHUILTIHAMM.

MeToau BUpIlIEHHS HAyKOBHX 1 MPaKTUYHUX 3aBJaHb reo/ie3ii IPYHTYIOThCS
Ha 3aKOHAX MaTeMaTUKH 1 (i3UKU. 3a IOMOMOTOK MamemamuKky po3poOISIOThCS
HAayKOBO OOIPYHTOBaHI CXEMH MOCTAaHOBKHM 1 BHUKOHAHHSI T€OJE3MYHHUX BHUMIPIB,
BCTAHOBJIIOETHCA 3aJICKHICTh MIDXK pe3yJibTaTaMd BUMIPIB 1 BEJIMYMHAMM, IO
JOCITIKYIOThCS (HANpUKIIaA, 3HAUYCHHSMU BIJCTaHEH, KyTiB 1 KOOpJAMHATaAMU
TOYOK 36MHOT TTOBEPXHi).



3HaHHS 3 @i3uKy, OCOOJHMBO PO3MIIIB ONTUKH, €IEKTPOHIKH, PATIOTEXHIKH,
HEOOX1/TH1 JIJI1 CTBOPEHHS T€O0Je3MYHMX NPWIAAIB 1 MPAaBWIBHOI iX eKCIUTyartarlii.
Ha ocHOBI 3aKOHIB MEXaHIKU BHUPIIIYETHCS 3aBAaHHS BUBUYEHHA GopMmu 3emii 1 1i
IpaBiTALIHOTO TOJIS.

I'eonesia 3B's13aHAa 3 aACTPOHOMIEIO, I'€O0JIOTIEIO, reoi3UKoI0,
reomopdorioriero Ta 1H. HaykamH. BimoMocTi 3 acmponomii HEOOXIIHI s
PO3pOOKH 1 3aCTOCYBaHHS aCTPOHOMIYHUX CIIOCOOIB BU3HAYEHHS KOOPJIUHAT TOUOK
3eMHO1 TIOBEpXHI; HaBMaKW, JilaMeTp 3eMJyi, IO BHU3HAYAETHCS TEOAEC3IEIO,
BUKOPUCTOBYETHCSI aCTPOHOMIEIO SIK OJIMHULS JOBXHHH TIPH BU3HAYCHHS
BimcTaHed Mix tuiaHetaMu CoHsuHOI cucteMmu. [ eomopgonozis — Hayka TIpo
MOXO/PKEHHS 1 PO3BUTOK pesibepy 3€MHO1 MOBEPXHi, KA HEOOXiTHA reoae3ii s
NPaBWIBHOTO 300pakeHHA (opm penbedy Ha mimaHax 1 kaprax. BiamosigHo,
MO>KHA JIETKO TTO0AYUTH 3BOPOTHUH 3B'SI30K MK reoMop(doJIori€ro i reoaesiero.

[cHye  Hepo3puBHUM  3B'SI30K  MDK  reojesiero 1 kaprtorpadie€ro,
dboTorpammeTtpiero, riporpadiero, BiiCbKOBOIO CIIPaBOIo.

3HaveHHs IH)KEHEePHOI reojesii B HApOAHOMY rOCIIOAAPCTBI

[HKeHepHy TreoAe31l0 BHUKOPHUCTOBYIOTH IIIJI Yac po3B's3aHHS OaraThox
BAXJIMBUX  3aBJaHb HAPOJHOIO  TOCIOAAPCTBA, HAYKH, IPOMHCIOBOCTI.
ByaiBHULITBO Oyab-sIKOTO 00'€KTa PO3MOYMHAETHCS 3 PO3MIUYBaHHS pOOIT Ha
MICIIEBOCTI ¥ BUKOHYETHCSI TiJ] MOCTIMHUM KOHTPOJIEM 1HXEHEPHO-T€0e3UYHOI
cnyk0u. Jlo mouatky OyIIBHUIITBA T'€OAC3UCTH 3MIMCHIOIOTH 3HIMAHHS TIISHKH
MICIIEBOCTI, 11100 MaTu TonorpadiyHi MmiaHu, npodiii, CHCTEMY OMOPHUX TOYOK Ta
1HII BUX1HI TaH1 711 TPOEKTYBAaHHS.

OgHuM 13 HampsMKIB Cy4YaCHUX HAyKOBHUX JIOCTI/DKEHb € BUBYEHHS
BHYTPIIIHBbOI Oyl0BH 3eMJll 1 MPOILECIB, IO BiAOyBalOThCS Ha ii MOBEPXHI Ta B
Hagpax. ['eoge3nuHi METOaM O3BOJSAIOTH (PIKCYBATH KUIBKICHI XapaKTEPUCTHUKU
TaKUX SIBMIL K TOPU30HTAJIbHI, TAK 1 BEPTUKAJIbHI TEKTOHIUHI PYXU 3€MHOI KOpPH,
nepemilieHHs: OeperoBHx JIiHIM OKEaHIB Ta MOpIB, BUSHAUYECHHS YXWJIIB 1 PI3HULD
PiBHIB MOpIB Ta IH.

['eone3nuHi BUMIpIOBaHHA 3a0€3ME4yI0Th TOTPUMaHHS T€OMETPUYHUX (HOpM
1 €JIEMEHTIB MPOEKTY CIOPYIH SIK Y BIJHOIIEHHI 1i pO3TalllyBaHHsI Ha MI1CLUEBOCTI,
Tak 1 y BIJIHOIIEHHI ii BHYTpIIIHBOI 1 30BHINIHBOI KOHbIryparii. HaBite micins
3aKIHYEHHs1 OyA1BHUIITBA BUKOHYIOThHCS CHELialibHI T'€01€3MUHI BUMIPIOBAaHHS, K1
MalTh 3a METYy IMEepeBIPKy CTIMNKOCTI CHOPYAM 1 BHUSBICHHS MOMJIMBHUX
nedopMariiii B yaci mij Ai€0 pi3HUX CUJI 1 TPUYHH.

CyvacHe OymiBHHUIITBO HEMOXJIMBE 0€3 IMHUPOKOTO BUKOPUCTAHHS
reOJIC3MYHUX METOJIB PO3MIUyBaHHS 1H)XKCHEPHHUX CIOPYI Ha MICIEBOCTI, IO
3a0€3Meuyl0Th BHCOKY TOYHICTh 1 BHUKIIOYAIOTh TpyOl MOXUOKH; METOMAIB
OMEPATUBHOTO KOHTPOJIIO OY/IIBEIbHUX POOIT 1 T€0AE3UYHOr0 KepyBaHHs poOOTOIO
OyIiBEJbHUX MAIlMH 1 MeXaHi3MIB. I3 11i€t0 MeTor0 Ha OYyJIBHUITBI 1HXKEHEPHHUX
00'€KTIB MIUPOKO 3aCTOCOBYIOTh Ja3€PHY TEXHIKY.

BunsaTkoBe 3HaueHHs Mae€ 1HXEHEpHA Treojie3iss i OOOpPOHM KpaiHw.
ByaiBHULITBO OOOPOHHUX CIOPY[, CTPLIbOA MO HEBUAMMMX LILISAX, BUKOPUCTAHHS



BIICHKOBOI paKeTHOI TEXHIKH, TUIAHyBaHHS BIMCHKOBHMX OIMepaliii BHUMararTh
re0JIe3UYHUX JaHUX, KapT, IJIaHIB.

VY mporeci OyaiBHUIITBA 00'€KTa 1HKEHEpaM-Teojie3ucTaM 1 Oy/iBeIbHUKaM
JIOBOJIUTHCSI PO3B'SI3yBaTHM HU3KY 3aBllaHb, 1HOAI JOCUThb CKJIQJHHUX, 100
3a0€3MeUNTH peali3allilo MPOEeKTy Ha MICIEBOCTI 3 MOTPIOHOI TOYHICTIO.
Hapenemo kisibka MPUKJIIAJIIB 31 CBITOBO1 ITPAKTHKHU.

VY 1986 p. 30ynoBano TpancnoptHui TyHenb CeiikaH mij npoTtokoto Ilyrapy Ha
niBHOY1 SAnoHii Mi>k ocTpoBamMu X0OHCIO 1 XOKKai0. 3arajgbHa TOBKHHA TYHEIIO —
53,8 kM, 13 HUX MiJ TPOTOKOI — 23,3 kM. Jlis 3/1liCHEHHS! TPOEKTY CHEIialliCTH
BUKOHAJIM KOMIUIEKC BHMCOKOTOYHHX 1H)XKEHEPHO-TEOJIe3UYHUX PpoOIT, sKi
3a0e3neurniTi IPOKIIaIaHHS TYHENIO 3 000X OOKIB i THOM TIPOTOKH.

He menm Bpaxkatounm € CIMIUIOHCBKHM TyHenb B Asibrnax mixk LlBeitapieto
Ta Itaniero 3aBnoBxku 20 kM. Moro Takox mpokianany 3 060x 6okis. I'eonesuctu
MaJld BU3HAYUTH KOOPJMHATH MTOYATKOBOI ¥ KiHIIEBOi TOUOK TyHemro B IlIBeimapii
ta ITanii B €1uHIN CUCTEM] KOOPJMHAT 13 BUCOKOIO TOYHICTIO.

Ha bBaiikano-Amypcekiit Mmarictpaii B Pocii moOynoBaHO KijibKa TYHEIB,

KOXKHUH 3 AKUX 32 JIOBKUHOIO JJOpiBHIOE CIMIIONICEKOMY.
VY 1994 p. 30yaoBaHo Tpu 50-KUTOMETPOBHX MapajebHUX TYHENI: IBa — IS PYXY
MO13/11B, OJWH — JUIA TEXHIYHUX IUIeH mig npoTtokamu Jla-Manm mix dpaHiiiero i
Benukoro bputaniero. ['nmubuna nmpoxomkeHHs TyHeniB — 100 M HUXK4YE piBHS MOpS
1 40 M HKWXKYE JHA MPOTOKHU. 3aJi3HMYHI TyHENl mija mpoTokor Jla-Manm — e
BUJIaTHA IH)KEHEpHA criopyaa XX CTOMITTS.

1983 poky y BipMmeHii moOy10BaHO HAWIOBIIMI y CBITI TIpaBIIYHUA TYHENb
«pika Apna - o3epo CeBaH» 3aBJOBKKH 48 KM, 13 BEJIMKUM IepenagoM BUCOT. Lle
TaKOX MPUKJIAJ CKIaJHOI IHKEHEPHOI CIOPYIH, IKY Oy 1yBajau BIPOJIOBXK 18 pokiB
M1J] CACTEMaTUYHUM re0Ie3UYHUM KOHTposeM. Y 1986 p. moOyoBaHO HAMIOBIINI
y €spori 24-kinmomeTrpoBuii OpXOTChKUN TPaHCIIOPTHHUM TyHeNnb Ha KaBkasbKii
nepeBajIbHI aBTOMOOIBHIN TOPO3i.

[mxenepHo-Teoe3uyH1 POOOTH ICTOTHO BIUTMBAIOTH HA SIKICTh aBTOMOOUIBHUX
JIOpIT, OCKIJIBKY TOYHICTH peajizailii MpOeKTHUX PIillIeHh 3HAYHOIO MIPOI0 BU3HAYAE
iXHI TPAHCTIOPTHO-EKCIUTYaTaIllifH1 XapaKTePUCTUKH.

CydacHi aBTOMOOUIBHI Marictpaii € JOCUTh CKIAQJHUMHU 1HXEHEPHUMU
copynamu. 1106 30yayBaTu mopory, MOTpPIOHO BHUKOHATH BEIIMKHHA KOMILIEKC
1HKEHEPHO-T€OIe3UYHUX POOIT, MOYMHAIOYM 3 BULIYKYBaHb 1 PO3MIUYBAaHHS TPacH
JOpPOTH 1 3aKIHYYIOUM 3BEJCHHSM IHXKEHEPHUX CIOpYJH, NOB'A3aHUX 3 1i
eKCIuTyaTaiiero (MOCTIB, IUISXOMPOBOAIB, ABTOBOK3aiB, KEMIIIHTIB, TYHEIIB
TomI0). Y mpolieci OYIIBHUILITBA JOPOTH 3IMCHIOETHCS TOCTIMHHUI T'€0/Ie3NYHUN
KOHTPOJIb yCIX Omepariil AOpOKHbO-OyIiBeNbHUX poOIT. Oco0aMBO  BeIHMKE
3HAUYEHHA MAalOTh T€O0JIe3UYHl POOOTH, AKI 3a0€3Meuyl0Th Ha HaTypi MPOEKTHI
pPO3MIpHU TOJIOBHUX T€OMETPUYHHUX MMApaMEeTPiB JOPOTH B IUIAHI, MO30BKHBOMY 1
nornepevyHoMy TpouUIsIX, OCKUIBKA TE€OMETpis JOpPOrd BHU3HA4Ya€ ii OCHOBHI
TPaHCTIOPTHO-CKCILTyaTaIliiHI XapaKTePUCTUKH.

BucokoTo4uH1  1H)XKEHEPHO-T€OEe3UYHI POOOTH BUKOHYIOTBCS T dYac
OyZIBHUIITBA BUCOTHUX OYIMHKIB, TEJIEOAIIT, METPOIOJIITCHIB, CIIOCTEPEKECHHS 32

6



nedopMalisiMi 1HXEHEPHUX CIOPY M I€I0 PI3HUX 30BHINIHIX 1 BHYTPIIIHIX CHIT
1 ¢akTopiB, MpU BUPIIICHH] I1HIUX OyAIBEIbHUX, BUPOOHWYUX 1 JOCTITHUX
3aBJlaHb.

TEMA 2. ®I3UYHA PIT'YPA TA ITIOBEPXHSA 3EMJIIL, PIBHEBA
MOBEPXHS, I'EOI, 3SEMHUI EJIIIICOI/I. PEOEPEHII-EJIIICOI]
KPACOBCBKOI'O

[Toepxus 3emui, SIKY HpI/II/IH}ITO Ha3MBaTU (131314qu10 a0o TomorpagiyHoI0, €
MOE€THAHHIM TOBEPXHI OKEaHIB 1 MaTEpUKIB 13 CKIAQAHUMU TEOMETPUTHIMH
dopmamu. Okeanu 3aiiMaroTh MaiKe TPU YBEPTI IJIOLI TUIAHETH, a HEPIBHOCTI
CylIl HE3HauyHl MOPIBHAHO 3 1i IJIomIel0, TOMy QopMa 3emili BHU3HAYAETHCS
noBepxHero CBiToBoro okeany. Lle miaTBepKyOTh 1 3HOMKH 3eMJTi 3 KOCMIYHHUX
JITaNbHUX arapariBb.

llosepxns okeany 6 cmaHi NOBHO20 CNOKOMW 1 pIBHOBA2U € PIBHEBOIO
nogepxHero, moomo noepxHero, Ha AKIU NOMeHYianl CUiu MAXCIHHA 3emni mae
00Haxoge 3HayeHHsa. HampsiMku TpsIMOBUCHUX JIHIN (JI1HIN, K1 30iraroThCs 3
HAIPSIMKOM JIi1 CUJIM TSDKIHHS) TIEPHEHAMKYIISAPHI J0 PIBHEBOI MOBEPXHI B OY/b-
ki i Toumi. Popma 3emili, YTBOpPEHA PIBHEBOIO IMOBEpPXHEIO, 30iraerbcs 3
noBepxHero CBITOBOrO OKeaHy B CTaHl LIUJIKOBUTOIO CIOKOIO Ta pIBHOBAaru M
IPOJOBKEHA M1/ MaTePUKaMH, Ha3UBAEThCS I'e0iIOM.

PiBHeBa moBepxHs Moke OyTH MpoBeAeHa 4depe3 Oyab-sKy TOUKY (i3nyHOI
noBepxHi 3emuii, a Takox Haj abo mig nmoBepxHero (puc. 2.1). IloBepxHs, mio
BU3Hauae (opMy TIuUlaHEeTH U 30iraetbcsi 3 TmoOBepxHEO CBITOBOrO OKeaHy,
HA3MBAETHCS OCHOBHOIO.

[ToBepxHs reoifa He € MPaBUILHOIO (IrypOIO0 B FEOMETPUYHOMY BiTHOUIEHHI,

D PigHecn nocePXHA

———— monxu D
' Pigneca

oA

IGHEG
LOGEPNHA

modarn B
NOGEPXHA

; moaxn A

I PiGHe6n N0GePXHA

3 e OREAHY
! b \\

Puc. 2.1. PiBHeB1 noBepxHi
OCKIJIbKMA BHYTpIIIHsA OymoBa 3emiri HEOJHOPIAHA 1 HAMPSAMKH ii CHJI TSOKIHHS HE
30iratoThCsl 3 HAMPSIMKaMH, K1 BOHH Majiid O y pa3i OJTHOPiIHOI OYJIOBU TUIAHETH.
Bracnmimok 1p0r0  piBHEBa TOBEPXHS, 3AIUINAIOYUACH Yy KOXKHIA  TOYI
NEPHEHANKYIJIIPHOIO IO MPSIMOBHUCHHX JIiHINA, HAOyBa€ CKJIAJHOI 1 HENPaBUIBHOT
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dopmu. Haitbmmxdoro 10 Teoinga MaTeMaTUYHO BH3HAYEHOK T€OMETPUYHOIO
dbiryporo, 1o xapakrepusye Gopmy 1 po3mipu 3emiti, € 3eMHUM enincoin (puc. 2.2),
Majga BICh fKOro 30iraeTbcs 3 TMOJSApHOIO Biccto 3emiui PP' (emincoimom
Ha3uBa€eThCs (irypa, yrBopeHa oOepTaHHSIM eJIirca JJ0BKOJIa Majoi Oci).

lIpamosucra A oo enincoioa
ninin

/
P
Puc. 2.2. 3emanii emncoin Puc. 2.3. BinxuiaeHHs npsIMOBUCHOT JIiHIT
Ta MOr0 €JIeMEHTH

HamnpsiMkun mpssMOBHCHOI JiHII 1 HOpMayi (JIiHII, NEPIEeHIUKYISIPHOI 10
MOBEPXHI €JIINCcoifa) B TOYKAX 3€MHOI MOBEpXHI He 30iratotbest (puc. 2.3) i
YTBOPIOIOTH KYT BiIXHJIeHHSI TNPSIMOBHUCHOI Jinii € . B cepemnpromy ioro
3HAYEHHS CTAaHOBUTH 3 — 4", a B MICIISIX aHOMAJIIH JIOCATa€E JECATKIB CEKYHI.

Po3mipu 3eMHOr0 ernincoia XapakTepu3yOThCS TOBKUHAMHM TiBocer a 1 b Ta
BEJIMYMHOIO BIJIHOCHOTO CTHCKY o. [Iyis Bu3HadeHHs &, b 1 o Ha moBepxHi 3emii
BUMIPIOIOTh T€OJIC3UYHUMH METOJaMU JOBXKHUHY Ayrd Mepuaiana. Lli poGotu
HA3UBAIOTh 2PA0yCHUMU GUMIDIOBAHHAMU. 3a JTaHUMHU TPATYyCHUX BHUMIPIOBaHb
BueH1 JlemamOp (1800), beccens (1841), Xeitdopn (1909) Ta iH. po3paxyBanu
po3mipu 3emHuX emincoifiB. Ilapamerpu enincoiga, oOYMCIIEHI BYEHUMH
HHITAiK mig kepisauntsom ®@. H. Kpacoscbkoro (1940), taki: a=6378245 M,
b=6356863 M, o = 1:298,3. B 1942 p. 11i po3Mipu 3aTBEPKEHI K 00O0B'SI3KOBI1 JIJIsI
npoBeneHHs reoae3nyHux poodit B CPCP.

Semuuul  enincoio,  npuluHamMUl 011 0OPOOKU 2e00e3UdHUX BUMIDIOBAHb
BCMAHOBNEHHA — CUCMEeMU 2e00e3UdHUX KOOpOUHAm, HA3Uuearoms pedhepeny-
enincoioom. B VYxpaini TakuM pedepeHI-eIincoiloM € eIINncoia
®. H. Kpacoscrkoro. Bigxunenns oro noBepxHi Bij reoina He nepepuirye 100

— 150 M, mo MIITBEPIKYE JOIUIBHICTh MIPUUHATTS  €INNcoina  sK
birypu, HaiOutem Onu3bkoi g0 reoima. Illo6 makxcumanbHO HaOJIU3UTH
MTOBEPXHIO

elirncoifa 0 TOBEPXHI Te€0ia, eNICcoi OPIEHTYIOTh, TOOTO PO3MIMIYIOTh

Puc. 2.4. OpieHTyBaHHS 3€MHOT0 €JIiIcoina



MeBHUM YMHOM 10 BIJIHOLIEHHIO JIO MOBEPXHI reoina. OpieHTYyBaHHS 3aJICKUTh BiJl
BUOOPY TOUKH 3€MHOI IOBEpPXHI, B SKIH HOpMajb 30Ira€TbCsi 3 MPSMOBHCHOIO
miHiero (Touka A 1 A' Ha puc. 2.4). 3aBaHHa HAOJIMKEHHS TTOBEPXHI €NINCcoila 10
MOBEPXHI reoila Moke OYyTH BUPIIICHE 1HAKIIE — MIJISIXOM J000pY ONTHMAJIbHUX
3HAYEHb BIJXWJICHHS NPSIMOBHUCHOI JiHII, OJEp>KaHUX B PE3yJIbTaTi MPOBEICHUX
BUMIPIOBaHb, SIK 11€ 3p00JICHO I TepuTOopli KoaumHboro Paasacskoro Corosy.

Buxopuctanus  ngepkaBaMH  IUIAHETH  PI3HUX  peQepeHI-eNincoiIiB
MPU3BOAUTh JO BIAMIHHOCTEW KOOpAMHAT OJHWX 1 THX CaMUX IIyHKTIB,
BU3HAYCHHUX BIIHOCHO PI3HUX BHUXITHUX MTOBEPXOHbD.

[Ipu BupimieHHI 6aratboX MPAKTUYHUX 3aBAaHb JOCUTb NPUUHATH (OpMY
3emuti 3a KyJto, TUTOIIA TTOBEPXHI SKOI JOPIBHIOE TUIONI €JITcoima, a pamiyc —
6371,1 kM (6400 KM micast OKPYTJICHHS).

Honamm:sa npo memoou 6u3HaA4eHHA Popmu ma po3mipie 3emi

Acmponomo-eeodezuunuii memoo. BuzHaueHHs ¢Gopmu Ta po3MmipiB 3emi
OyIyeTbcsi HA BUKOPHUCTaHHI TPAyCHUX BUMIPIB, SIKI 3BOJATHCS J10 BU3HAYCHHS
JHIAHOT JOBXHMHM OJHOTO Tpajayca Ayrd MepHjiaHa Ta TMapajielli Ha pi3HUX
mpotax. [1lo0 e 3pobutu, moTpiOHO MaTH JIaHl MPO MOJOKEHHS MEBHUX TOYOK
Ha 3eMHIM MmoBepxHi (iX OJEpPKYIOTh 3 ACTPOHOMIYHHMX CIIOCTEPEKEHb) Ta 3HATH
BiJIcTaHb MDK HHMH (ii BU3HAYaIOTh 3a JOIMOMOIOI0 I'€O0JC3UYHUX BHMIPIOBAHb).
Opnak J1iHIMHI BUMIPIOBAHHS 36MHOI TOBEPXH1 3IIMCHUTH JJOCUTh BAXKKO, TOMY 110
il HEpIBHOCTI 3HMXKYIOTh TOYHICTh poOIT. Buxig Oyno 3HalIeHO TOJUIaHICHKUM
BueHuM B. Cuemniycom (1580 — 1628), sikuit 3anpornoHyBaB BUKOPUCTOBYBATH JIJIst
uboro memoo mpianeynayii. lleit meton mnependavyae OOYMCICHHS 3HAYHHUX
BiJICTAHEH Ha OCHOBI KyTOBHUX Ta OOMEXEHUX JIHIMHMX BUMIPIB Ha MICIIEBOCTI.
HacnigkoM BOpOBaJKEHHS TPIaHTyJSIMli Oyno Te, IO JOBXKHMHA MEpHUAIaHIB 1
napaJiefiel cTajaa BU3HAYaTUCS 3HAYHO TOYHIIIIE, HIXK 11€ POOMIIOCS JI0 TOTO.

Tpianrymnsmiiai poOOTH [T BU3HAUCHHS Iyr MEpHUIiaHIB Ta mapaienei
npoBoauincs BueHnMu Oarathox kpaid. llle B XVIII ct. 6yno BcTaHOBJIEHO, 110
OJIMH TpaayC IyrM MepujiaHa Oijs IMojiroca JOBIIUM, HIXK Ol ekBaropa. Llum
niaTBepkyBanacs iges 1. Heiorona (1643 — 1727) npo te, mo 3emiis MOBUHHA
Matu ¢GopMy eJlirncoifa o0epTaHHs, CIUTIOCHYTOro Oiisi MOJIOCIB. Y pe3yibTaTi
rpaayCHUX BUMIpIOBaHb 3a yuyacTio K. [lenmambpa onepxano nosxuny 1/1 000 000
YaCTUHU TMApU3BKOTO MEpHiaHa, Ky OyJI0 TPUHHATO 3a OJWHHIO JIOBKWHU
METPUYHOI CUCTEMU — METP.

leoghisuunuii (epasimempuunuti) memood. B OCHOBY MeETOAYy IMOKJIaJACHO
BUMIPIOBAaHHS BEJIMYMH, 1110 XapaKTePU3YIOTh M0JIe TSHKIHHS 3eMJll Ta oro 3MiHU.
[leit meTom MOXKHAa 3acTOCYBaTH W Ha akBaTOpPiAX MOPIB Ta OKEaHIB, i€
BUMIPIOBaHHS aCTPOHOMO-TE0AC3NIYHUM METOI0M HEMOJKITHBI.

[TowaTok rpaBiMeTpuyHUM BUMipaM OyIio mokjazeHo B 1743 p. dpaHIy3pKkum
BueHUM A. Knepo. Bin mpumyctus, mo noBepxHs 3emini Mae BHUTIs cdepoina,
T00TO (hirypu, sikoi HaOya O Halla TUIAHEeTa B CTaH1 T1POCTaTUYHOI PIBHOBATH ITi]T
BIUIMBOM TUIBKH CHJI B3a€EMHOIO TSDKIHHS il 9acTHH Ta IEHTPOODKHOI CHIIH
oOepTaHHS HABKOJIO HE3MIHHOI OCI.



Kocmiynuii  memoo. PO3BUTOK KOCMIYHOTO METOAY BHBUYEHHS 3eMii
MOB'SI3aHUI 3 OCBOEHHSM KOCMIYHOTO TIPOCTOPY, SIKE MOYAIOCs 3 BUBEICHHSM Ha
opOiTy nepuioro mry4yHoro cymytHuka 3emii (LLIC3) y sxostHi 1957 p. Ilepen
reo/Ie31€10 MOCTaIM HOBI 3aB/IaHHs, 30KkpeMa crioctepeskeHHs 3a [1IC3 na op6iTi Ta
BHU3HAUEHHS X TPOCTOPOBHUX KOOpIWHAT. BCTaHOBIEHHS BiIXWJIEHH pEATHHHUX
op6OiT ILLIC3 Bixg TeopeTHYHUX, BUKIMKAHUX HEPIBHOMIPHUM pPO3MOALIOM Mac y
3eMHIN KOpi, JO3BOJISIE YTOUHUTH YSBJICHHS IMPO TpaBiTalliifHe moje 3emii Ta ii

opmy.
TEMA 3. BUMIPIOBAHHS 3A KAPTOIO JTJOBKHH I TJIOLL]

1. Bumiprosanns 006xcun niniit 3a monozpaghiunumu kapmamu i naiaHamu.

[Ipu BUMIpIOBaHHI JOBXHUH 3a KapTamH CIiJ Mam'siTaTH, 00 B PE3yJIbTaTI
OTPUMYIOTh JOBXHHHU FOPU3OHTAILHUX MPOEKIIIA, a HE IOBXKUHU JIHIN Ha 3eMHIN
noBepxHi. OJTHAK MPU HEBEJIMKUX KyTaX HAXWJTY PI3HUISA B JOBXKHUHI MOXUIIOT JiHIT
1 11 TOPU30HTAIBHOI IPOEKIIT Ty>Ke MaJla 1 MOKE HE BPaXOBYBATHUCH.

[Tpu BUMIipIOBaHHI 3a KapTaMH BiJICTaHEW B TIPCHKUX palloHaxX JIMCHY BIJICTaHb Ha
MOXMJTIH TUTOIIMHI MOYKHA OOYUCIIUTH 32 (POPMYJIIOIO

S=d-cosa
ne S — JnilicHa BiJCTaHb Ha MOXWJIIH muromuHi, d — JOBXHHA TOPH3OHTAIBHOI
npoekuii miHil S, @ — KyT Haxumy.

JI1st BU3HAYEHHS JIOBXKWMHU BiApi3Ka MPsIMOi MK JIBOMAa TOYKAMH B PO3XHUII
UPKYJIST BUMIpHHUKA O€pyTh 3 KapTH 3aJaHuil BIIPI30K, MEPEHOCATh HOTO Ha
JHIAHUNA MaciiTad KapTu 1 OTPUMYIOTh JIOBXKUHY JIiHII B METpax 4u KUIOMETpax.
AHaJNOTIYHO BUMIPIOIOTH JOBXKWHY JIOMaHUX JiHINA, Oepydd B PO3XWI ITUPKYJIS
JTOBKHHY KOXKHOTO BiJpi3Ka, 1 MOTIM CYMYIOYH iX JOBXKHHH. BuMiproBaHHS
JOBXKMH KPUBMX JIIHIM (IOPIr, KOPJIOHIB, PIYOK Ta 1H.) OUTbII CKJIAJHI 1 TOYHI.
Jlyxe miaBHI KpUBI BUMIPIOIOTH SIK JIOMaHi, po30MBaIO4M MOIMEPEAHBO HA JIOMaH1
BIJIPI3KU. 3BUBUCTI BIIPI3KM BUMIPIOIOTh MMM TOCTIMHUM PO3XHIIOM LIMPKYJIS,
nepectapisitoun oro ("Kpokyrouu'") BciMa BHrMHamu JiHIA. O4YeBUAHO, IO
JIpiOHO3BUBHUCTI JIHIT CIIIJI BUMIPIOBATH JIy’KE€ MajuM pO3XUIOM LUpKyns (2 — 4
MM). 3HarouM, SKIA JOBXKHHI Ha MICIEBOCTI BIAMOBIAAE PO3XUI LUPKYIS, 1
M1paxyBaBIly iX 3arajibHy KUIbKICTh, BU3HAYAIOTh 3arajibHY JOBXHHY BiJIpi3Ka.

st BUMIpIOBaHHS KPHUBUX JIHIA KOPHUCTYIOTHCS TaKOX KypBIMETPOM.
Komimarko, Mo po3TamoByeThCsl B HIKHINA YaCTUHI MPUIAAY, MOTO KOTATH IO
BUMIPIOBaJIbHINA KpuBii. Pyx KomimaTka mepesacThCs CTPUIIL. 3a MOAUIKAMU
IKaau Ha mudepOaaTi BU3HAYAIOTh, SKY BIACTaHb MPOMIIUIO KOJIMIATKO HA KapTi.
OtpumaHy JOBXKHHY B CAHTUMETPAX MEPETBOPIOIOTH Y HATYPAJIbHY BEIUUHHY.
JlilicHe 3Ha4YeHHs BUMIPIOBAHOI BEJIMYMHU Yepe3 BIUIMB MOXMOOK BHUMIPIOBAHHS
3QJIMIIAETHCS HEBIIOMUM. TOMYy BHW3HAYalOTh 11 MmosipHe 3HauenHa. Taxum

3HAYEHHAM € cepeHE apu(METUYHE BCIX OKPEMHUX BUMIPIB

La
yx=@,+a,+a;,+-—+arn=—,
n
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Je X — UMOBIpPHE 3HAUEHHS BUMIPIOBAHOT BeMMUUHU; X1, Az, Uz O — pe3yabTaTH

OKpPEMHUX BUMIPIOBaHb; # — KUIBKICTh BHUMiprOBaHb. YuM Oiibllie BUMIPIB, TUM

WMOBIpHE 3HAauYCHHs BUMIPIOBaHb OJIIKYE JO ICTHHHOI BEIUYMHH A. SIKII0

MPUITYCTUTH, 10 3HAYCHHS TIWCHOI BEIMYUMHU A BIJIOME, TO PI3HMIS MDK IIIEIO

BEJIMYMHOIO 1 BUMIPOM @ JacTh AIMCHY NMOXMOKY BUMIpIOBaHHA & = 4 — a.

BigHomieHHsT mOXHOKW BHUMIpIOBaHHS OyAb-siKOi BEMWYMHU A 110 1i 3HAUYCHHS
A

HA3UBAETHCS GIOHOCHOIO noxuodkoro — A. 1lsg moxuOka BUpakaeTbCs y BUIIISIL

IIPaBHUJIBHOTO I[p06y, B AKOI'O B BHAMCHHUKY — YdCTKa TTOXHOKH Bi,ZI BCJIMYMHMH, IO
A 1

BUMIPIOETBCS, TOOTO A A:a,

2. Busnauenna na kapmi niowi OiiaAHKu.
BuzHnauuTu 1oty AUTSTHKA HAa KapTi — 1€ 3HAYUTh IIPOBECTH BUMIPIOBAJIbHI
Ta OOYHMCITIOBAIbHI POOOTH, B pE3yJbTaTl SKUX IUIONLY IUISHKH OJEPXKYIOTH Y
3eMenbHiltl Mipi: KBaJpaTHUX METpax, rekrapax Tomio. [Ipu 1ipoMy BHU3HAYA€THCA
mioma He (I3MYHOI MMOBEpXHI JUISHKH MicleBOCcTI Py, a 11 mpoekiii Ha
ropu3oHTaIbHY Momuny P (puc. 3.1):
P=Pycos ,aP=Pycost .
3aJie’)KHO BIJ MOTPIOHOT TOYHOCTI PE3YNbTATIB 3aCTOCOBYIOTH PI3HI CIOCOOM
BU3HAYCHHS TUIOMII:
3a IONIOMOTO0 TTAJIETKH;
rpadiyHuf;
aHAJITUYHUH;
MEXaHIYHUM;
(bOTOENEKTPOHHUH.
3BaKyBaHHSI.
KoHuii 3 HUX 3aCTOCOBYIOTh CAMOCTIIHO a00 pa3oM 3 1HIIHUMH.
Bu3znauenHsi mjiomni 3a J0onmoMoror majerkm. [lajerka — 11e HaHeceHa Ha

MPO30pPY OCHOBY CiTKa KBaJpaTiB, TOYOK, MapajebHUX PIBHOBIAJAJICHUX JIHIN
toio (puc. 3.2).

i~

o | ] T I ;ﬁ.l T ! [ 1
a lI | ] LUy
(| a j
| 18
2 1K I
b AL |
|1l | |
S b gdll : : I
|
> [i5) RN | |
Puc 3.1. B3aemne nonosxeHHst pi3nuHOL Puc. 3.2. [Tanerka: a — ciTyacTa; 6 — napajneibHa

MOBEPXHI JUISHKHA MICIIEBOCTI 1
TOPU30HTAIBHOI THTOIWHA
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Poboma 3 keadpammnoro (cimuacmoro) naiemkor noYUHAEMsvCs 3 BUHAUEHHS
genuuunu ii nodinku p B MM? abo cM?. Binomo, o p=a? , 1e a — CTOPOHA MOINKH
najeTKu B MUTIMETpax ab0 CaHTUMETpax.

Ilomim eusnauaiomev yiny nooilku naremku c,, TOOTO YHUCIO OJAWHHULD
3eMEIbHOT MIpH, K€ BIJAMOBIJAE€ OJHIM MOMUII MHaJICTKU IS KapTH IEBHOTO
macmraby: ¢, =(ac)?, ne @ — uina 1 mm (1 cM) B MaciTabi KapTH.

[1noma P, BU3HaU€Ha 3a OTIOMOTOI0 MAJIETKH, O0YUCIIOETHCS 32 (HOPMYIIOI0

P=np- Cp,
7€ Np — KUTBKICTh MOJIOK MaJIeTKH, [0 00MEeXeH1 KOHTYPOM A1ISHKH.

Jist rnz[paxyHKy HOJIOK HaJIETKH 7, 1l HaKJIalaloTh Ha qumHKy, 110
BI/IMlpI0€TI>C$I 1 Ji9aTh KUIBKICTh TMOBHHUX 7 Ta HEMOBHHMX 7  TOAUIOK (THX, IO
po3civeHi KOHTYpoM AinsHKH). JloBeneHo, mo N, =n + (N’ : 2).

BumipioBaHHs MNOBTOPIOIOTh, 3MIHMBIIM TIOJOKEHHSA MAJE€TKH BIAHOCHO
nouyatkoBoro. Ilamerky ciij HakjIagaTH Tak, 00 KOHTYp pO3CIKaB SKOMOTa
MEHIIIE TOJIIJIOK MaJIeTKH.

KBaapatHi maneTku peKOMEHy€eThCsl 3ACTOCOBYBATH JIJIsl BUSHAUYECHHSI TIOI]
MaluX AUIMHOK (10 3 cM?) 3 KpHMBOJIHIMHMMM OOpHCaMH. iX BUKOPUCTOBYIOThH
TaKOX JJIs1 TPUOJIM3HOTO BU3HAUCHHS TUIONI BEJIMKUX JUITHOK. OCHOBHMI HEIOMIK
UX TaJETOK - IMOBIPHICTh Tpy0Oi MOMWIKH T1J 4Yac MiAPaxyHKY KiJIbKOCTI
MOJIJIOK.

KpiM KBagpaTHMX TNaleTOK, BUKOPUCTOBYIOTh IapajeibHl (JIHIAYACTI)
MaJeTKH, KPANKOBI IMaJICTKH.

I'padiunmii cnoci6. 3actocoByBaTH 1€l CrOCIO TOUIIBHO JJI1 BU3HAYEHHS
IO JiISHOK po3MipoM 10 15 cM? 3 BIJHOCHO NPAMOJNIHIHHMMM MeEKaMu
(3BUBHUCTI BIJPI3KM MEX 3aMiHIOIOTh Ha mpsmi). JusHKYy, 1mo wmae QopMmy
MHOTOKYTHHKAa, pO30MBalOTh Ha MPOCTi (Irypu, MJIONLy SKHUX MOKHA BUPAXyBaTH
3a BijoMumu Gopmysamu. JloBeaeHO, 1110 HAWOIIBIT TOYHI pe3yJIbTaTH OJICPKYIOTh
Py pO30OMBII JTIISHKK Ha TPUKYTHUKH, OCOOJMBO Ha Taki, 1[0 MAalOTh OHAKOBI
OoCcHOBY a 1 Bucoty h. Pe3ynabpratd 0OYMCIICHb NEPEBOMAATH Y MaciuTad KapTH.
CDopMyJIa TUTONII JUTSTHKYA Ma€ TaKWid BUTJISI

Q;h;
P :( Ve
Tounicte rpadiuHoro cmnocody pnopiBHioe 1/100 — 1/200 nmouy, wio

BUMIPIOETHCS.

Mexaniunnii cnocié 0a3yeTbcs Ha 3aCTOCYBAaHHI WIaHIMempa — TIPUIIAY, 110
JI03BOJISIE TIOPIBHSHO MIBUJKO 1 TOYHO BUMIPSATH TUIONIY AUISHKU OYyab-SKOi
KoH(piryparii.

TouHicTh BU3HAYEHHS IUIONII TJIAHIMETPOM 3aJICKHUTh BiJl 0araTrbOX MPHUYUH.
BcTranoBieHo, 110 3a HOro JOIMOMOT0I0 JOIiIILHO BUMIPIOBATH JIISHKY ITOHAT
20 cm?. Mani [insHKH, a TAKOK JTiHIMHO BUTATHYTI 00'cKTH (IOPOTH, piuKy i T.II.)
Kpalie BUMIPIOBATH NaJIETKOI abo rpadiyHuM crnocoOoM. 3a COpUSITIMBUX YMOB
poOOTH TOUYHICTH pe3yJibTatiB On3bka 10 1/200 — 1/400 o, 1m0 BUMIPIOETHCS.

BuznavenHsi miomii 3Ba)kyBaHHsSIM. J[Ji1 3acTOCyBaHHS ILILOTO CIIOCOOY
HEO0OX1/IH1 aHaTITUYHI Bard. [{IJsHKY, IJI011a K01 BU3HAYAETHCS, BUKPECTIOIOTh Ha
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IPO30pPOMY IUIACTUKY, 110 HE Ae(hOPMY€EThCS, MOTIM BUPI3YIOTH ii 32 KOHTYpPOM 1
3BaXYIOTh. 3 IUIOIII KOHTYPY BUPI3YIOTh €TAJIOHHY (irypy (KBajapaT, KOJ0) 1 TeX
3BaXyroTh. [L1o111y eTasioHHoi Girypu BU3HAYAIOTh 3a BiIOMUMH dopmyiamu. Toi
p=DBy-P::B.
e B — maca minoro KOHTYpY, B. — Maca etajioHa; P, — Iionia eTajioHa.

TouHicTh BU3HAYEHHSA IUIONNI 3BaXXyBaHHSAM OJu3bka JO TOYHOCTI
MEXaHIYHOTO0 c1oco0y, ajie MPOIyKTUBHICTh HOTO BUIIIA.

AHajiTuunuii cmocid. lleit cnoci6 moTpebye momepeaHbLOr0 BHU3HAYEHHS
KOOPJIMHAT TOUYOK KOHTYPY.
ToyHICTh aHATITUYHOTO CHOCOOY 3aJIEKUTH BiJl TOYHOCTI BU3HAYCHHS KOOPIUHAT.

Po3BUTOK TeXHIKM cCOpus€ JOCHIDKEHHSIM y Taly3l aBTOMaTH3allil
oOumucoBaEHUX PoOIT y Tomorpadii. 3actocyBanns [IK coporrye i mpuckoproe
BU3HAUYCHHSI IUIOINI aHATITUYHUM CcrocoOOM. Po3poOsisiioThest HOBI MpUIIa/iU, IO
N1JBUIIYIOTh MPOAYKTHBHICTH Mpaul npu oduucieHHl miom. [[oopi pe3yabratu
Jla€ 3aCTOCYBaHHS CTaHIAPTHOI ¢oroTenerpadHoi amapaTypH, GOTOCIEKTPOHHUX
MJIAHIMETPIB, 10 MPUCKOPIOIOTH po0oTy ¥ 8 — 10 pasis.

TEMA 4. BASHAYEHHS MOJIOKEHHSI TOYOK 3EMHOI ITOBEPXHI
TA CHCTEMHU KOOPJIUHAT, 11O JIJ151 LIbOT'O 3ACTOCOBYIOTBLCSL.
CUCTEMU BUCOT B FEOJE3II

Koopounamu — ye enuuunu, wo 8U3Ha4aromov NOa0NHCEHH 0YO0b-AKOi MOUKU HA
noeepxHi abo 8 Npocmopi 8I0HOCHO NPULIHAMOT CUCEeMU KOOPOUHAM.

CucteMa KOOpJIMHAT BCTAHOBJIIOE MOYATKOBI (BUXIAHI) TOYKU MOBEpPXHI abO0
JHIT BIJIIKY TNOTPIOHMX BEJMYMH — MOYATOK BIJUIIKY KOOPAMHAT Ta OJAMHMIN iX
OOYUCIEHHS.

VY reonesii HaWOUIBIIOrO 3aCTOCYBaHHA HaOyliW CUCTEMHU reorpadiyHux,
MJIOCKUX MPSMOKYTHHUX Ta MOJSPHUX KOOPIUHAT.

Cucrema reorpadiyHUX KOOpJIUHAT (reorpadiuni KOOPJAVHATH)
3aCTOCOBYETHCS ISl BU3HAUEHHSI TIOJIOKEHHS TOYOK 3eMJIl BITHOCHO €KBaTopa 1
noyatkoBoro MepupaiaHa. Koopaunaramu € KyToBI BETWYHHH: JOBrOTa 1 MIMPOTA
touku. Koopaunarna (kaptorpadiyHa) CiTKa CTBOPIOETHCS JIIHISIMH MEPHUIaHIB 1
rapajieiei.

Mepuoianom Ha3uBaIOTh JIHIIO TIEpepi3y eNINncoina TUIONIMHOI, IO

MIPOXOJIUTh Yepe3 JaHy TOYKY 1 MOJsIpHY Bich obOepranHs 3emumi PP' (puc. 4.1).
Mepudican mouri A1 P

Flaucmirasiiii Mapudica -

P
Puc 4.1. Cucrema reorpadivaux KoopauHat
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Ilapanens — 11 AiHISA Tepepi3y €NNncoifa MIOLUMHO, 0 MPOXOAUTh Yepes
JaHy TOYKY 1 mepreHaukyispHa go 3emHoi PP’ (puc 4.1). Ilapamens, 1o
POXOJUTh dYepe3 IEHTP EIIINCcoina, Ha3uBaIOTh eK8amopoM. 3a TOYaTKOBHMA
(HynbOBHI) MIPUKHATO [ pUHBINBKUN MepHUAiaH, TOOTO MEpHU/IiaH, IKUH MPOXOIUTh
gyepes [EHTP ToJ0BHOTO 3amy [ puHBinbKoi 06cepBaTopii Ha okonwmili JIoHTOHA.

['eorpadiuni koopauHAaTH BHU3HAYAIOTh B PE3yJbTaTl aCTPOHOMIYHHMX
CTIOCTEPEKEHb BiIHOCHO 36MHOI IMMOBEPXHI 200 MIJISTXOM I'e€0JIe3NIHIX BUMIPIOBaHb
NOBEpXHI  pedepeHi-emincoiga. Y  NEpHmIoMy BHUMAAKY 1X  HAa3UBaIOTh
AcmpoHOMIYHUMY, Y  JApyroMmy — e2eodesuuynumu. llpu acTpoOHOMIYHHX
CTHIOCTEPEKEHHSIX MPOCKTYBAHHS TOYOK HA BIAMOBIIHY MOBEPXHIO 3I1HCHIOETHCS
MPSIMOBUCHUMHU JTHISIMUA, TPU TEOJAC3MYHUX — HOPMAISIMH, TOMY 3HA4YCHHS
ACTPOHOMIYHHX 1 T€OAC3UYHUX KOOPAUHAT JCIO BiIPI3HAIOTHCA.

Acmponomiuni  Koopounamu  OOYUCIIOIOTH  BIJIHOCHO  IUIOIIUHH,
NePHeHANKYIAPHOT 10 oci obOepTaHHs 3emiii (IUIOHMIMHU €KBATOpa) 1 TUIONIMHU
OYAaTKOBOTO  aCTPOHOMIYHOTrO  MepuiiaHa. [lnommHOI0  acTpOHOMIYHOTO
MepHIiaHa € IJIOIIUHA, 10 MPOXOAUTH Yepe3 MPSMOBUCHY JIHIIO B JIaHIA TOYII 1
napaiienbHa oci ooeptanHs 3emii. [[oyaTKOBOIO TOYKOIO BIUTIKY KOOpPAMHAT €
TOYKa MEPETUHY MOYATKOBOIO MEpHiaHa 1 €KBAaTOpa, ISl SIKOT MIUPOTA 1 JOBroTa
JTOPiBHIOIOTH 0°.

Acmponomiuna wupoma (¥ ) — 1ue KyT, YTBOPCHHH MPSIMOBHCHOIO JIIHIEKD B
JaH1i TOYIIl 1 IUTOIIMHOIO, IEPIICHIUKYJIIPHOIO 10 OCl 0OepTaHHs 3eMIl.

Acmponomiuna ooseoma (\) — 11e ABOIPaHHUN KYT MK IUTONTUHAMHU
aACTPOHOMIYHOTO MEpHiaHa JaHO1 TOUYKHU Ta MOYaTKOBOI'O aCTPOHOMIYHOTO
Mepuaiana (nuB. puc. 4.1).

; +X
44 i I Xo )
— —yﬁ q -4 /
D Y, ! /
N Ix, h/
Fa! : /
-¥ — o T | - + ¥ /
X s /m
b7 - _¥7
Y. J - ” 2
T 6 /4 o
-X
Puc. 4.2 Cucrema miockux Puc. 4.3. Cucrema nOJSpHUX KOOpPAMHAT

MMPAMOKYTHUX KOOpAUHAT

T'eoode3uuni Koopounamu — 1e KOOPJIUHATH, SKI TOKa3yKOTh MOJOXKCHHS
TOYOK BIJHOCHO IUIOIIMHM TOYATKOBOTO TE€OJIE3UYHOTO MepujiaHa 1 TUIOUUHU
eKBaTOpa 3eMHOTro enincoifa. [LIonmHow reoAe3uyHOro MepuiaHa € TUIONIMHA,
10 MPOXOJUTh Yepe3 HOpMallb JI0 MOBEPXHI 3€MHOTO €IINcoiga B JIaHiil ToYIll 1
napasenbHa J0 HOro MaJoi ocl.
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l'eooe3uuna wupoma (B) — 1e KyT, YTBOPEHMH HOPMaJUII0 10 TOBEPXHI
3€MHOTO eJIIICoia B JaH1i TOYIII 1 IUTOIIMHOIO HOTO €KBaTopa.

TI'eooe3uuna doseoma (L) — IBOTpaHHMIA KyT MiX IUIOIMHAMHU T'€0I€3HUHOTO
MepH/liaHa JaHO1 TOYKH 1 TOYATKOBOTO I'€0IC3NIHOT0 MEpH/liaHa.

3a moyaToK BIJUIIKY KOOpJIWHAT Yy TeoJIe3MdHi cuctemi (Ha pedepeHI-
emincoini) OepyTh MEBHY TOYKY 3 BIJIOMHMH TI'€0JC3UYHUMH KOOpAMHATaMu abo
BUXIIHUMHU JaHUMHU. BiTHOCHO Hei BH3HA4yalOTh BCI 1HIINI KOOPAWMHATH IYHKTIB
reoe3UYHOI CITKH.

[[IupoTa € miBHIYHA 1 MiBAEHHA, 3MIHIOETHCS BOHA Bix 0° (Ha ekBaTopi), 10
90° (ma 3eMHHX Toirocax). JloBrora € cxijHa Ta 3axigHa i 3MiHIO€ThCS Bix 0° (Ha
nmoyatkoBoMmy, ['puHBimbKOMy Mepumiani) mo 180° Ha cxim 1 Ha 3axig Bif
HYJHOBOTO MepujiaHa. [loBrora 1 mmupora MOXYTh OyTH TakoX BH3HAuEHI,
BIJIIOBIJTHO JIOBKMHOIO JyTY MEpHiaHa 1 mapasesni Ha MOBEPXHI eNICcoija.

Inocknmu NPAMOKYTHUMH reoe3HIHUMH KOOPJAUHATAMH
(MpSIMOKYTHUMM KOOPIAMHATAMHU) HA3UBAIOTHh JIIHINHI BETUYMHU — aOCUHUCYy 1
OpJMHATY, 110 BU3HAYAIOTh MOJOKEHHS TOYKM Ha IUIONIMHI BIAHOCHO BUXIJTHUX
HampsMKiB. BuxiiHMMHM HampsiMKamMu CIy>KaThb JBlI B3a€MHO TMEPIECHIUKYISPHI
miHii (puc. 4.2) 3 moyaTtkoM BiUTIKY B Toull ix nepetuHy O. [lpsima XX € Biccio
abcuuc, a mpsimMa Y'Y — BicClo opaMHAT. Y I CUCTEMI MOJIOKEHHS OyIb-sKO1
TOYKM Ha IUIONIMHI BU3HAYAETHCA HAMKOPOTIIOW BIJICTAHHIO JO HEl BiJl ocei
KoopauHaT. Tak, MOT0KEHHS TOYKN 4 BU3HAYAETHCS JOBKHUHOIO MEPIICHIUKYIISPIB

X, Ta Yy, Biapizok x, Ha3uBalOTh aOCUUCOI0, a ), — OPAMHATOIO TOYKU A.
BigoOpaxarThcs aOCIUCH 1 OpJWHATH B JIHIMHUX BeJWYMHAX (HaiyacTilie B
MeTpax).

Y reones3ii MpPUIHATO TpaBy CHUCTEMY TMPSMOKYTHHX KOOpDAHMHAT: II€
BIJIPI3HSIE ii BiJ JIIBOi CUCTEMHU KOOPJMHAT, sIKa BUKOPUCTOBYETHCS B MAaTEMATHIII.
UsepTi cucteMu KOOpAMHAT, HA3BM SKUX BIAMOBIJAIOTH Ha3BaM CTOPIH CBITY,
HYMEpPYIOTBhCSI 32 TOJWHHUKOBOIO CTpuikow (auB. puc. 4.2). ¥V Takiii cucremi
CIPOILY€ETHCS BUMIPIOBAHHS KYTiB OpI€EHTYBaHHA. AOCIICH TOYOK, PO3TAIIOBAHUX
BBEpX BIJl MTOYATKy KOOPAMHAT, BBAXAIOTh JOJIATHUMHU, & BHU3 — Bl €EMHUMU;
OpJMHATH TOYOK, PO3TAIIOBAaHUX MPABOPYY BiJ MOYATKY KOOPAMHAT, BBAXKAIOTH
JOIATHUMH, a JT1BOpYyY — Bij'eMHuMH (Ta0i. 4.1). CucreMy MIOCKHUX MPSIMOKYTHUX
KOOPJIMHAT 3aCTOCOBYIOTh HA OOMEXEHUX JUISTHKAX 3€MHOT MOBEPXHI, III0 MOXKYTh
OyTH TpPHUIHATI 32 TUIOCKI. Y JEep)KaBHIM CUCTEM1 KOOpAMHAT 3a BICH OpJIMHAT
NpUIIMaIOTh JIIHIKO €KBaTopa, 3a BICh a0CHHUC — HANpAMOK MEpHjiaHa, SKAN
Ha3UBalOTh OCHOBUM (BiH 30Ira€ThbCs 3 HANPSAMKOM OJIHIET 3 OCEH CcHucTeMu
MPSIMOKYTHUX KOOPJIMHAT).

Taomung 4.1
UBepTHI cucTemMu Koopaunatu
X Y
| — miBHiyHMHA cxix (ITH.Cx.) + +
Il — miBgennnii cxig (I1x.Cx.) - +

Il — miBaennuii 3axin (ITx.3x.) -
|V — niBHiyHwMiA 3axix ([TH.3x.) + -
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[Ipy BuKOHaHHI POOIT HAa 3HAYHUX 3a PO3MIPAMU TEPUTOPIIX OCHOBHUMHU
BUOMPAIOTh KiJbKa MepuaiaHiB. [l HEBEIMKHMX [IISHOK TOYaTOK BIJJIIKY
KOOpAMHAT MOke OyTH B OyAb-sKid Toulll AUISTHKMA (Il TaK 3BaHa cucmema 3
VMOBHUM NOYAMKOM KOOPOUHAM)).

Koopaunatu, modaTkoM BIIJIIKYy SKHX € TI€BHA TOYKa Ha MICIEBOCTI,
HA3UBAIOTh MonoyenmpuyHumy. SIKIIO Ha TOPU3OHTAIBHINA IUIOMIMHI Yepe3
JOBUIBHO BHOpaHy Touky O mpoBectu mpsimy OX (Tak 3BaHa nOJAPHA 8iCb), TO
MOJIOKEHHSI OyJb-SKOi TOYKH, HampHKiIax M,  BU3HAYaTHUMETbCA palycoM-
BEKTOPOM [I1 Ta KyTOM HampsMKy ai, a Touka N — BigmoBimHO I i a2 (puc. 4.3).
Taki koopauHATH Ha3UBAIOTh NOJSApHUMU. KyTH @ 1 a2 BUMIPIOIOTH BiJ MOJSPHOI
OCl 3a XOJOM TOJUHHHUKOBOi CTPUIKH 10 paaiyca-Bekropa. llomspHa Bich Ha
IUIOMIMHI MOJKE PO3TAIIOBYBATHUCh JOBUTAHO a00 30iraTHCS 3 HANPSIMKOM
MepHaiaHa, o MPOXOAUTh Yepes noitoc (touka O).

JIJisi BU3HAYEHHS TIOJIOKEHHSI TOYOK (PI3UYHOT MOBEPXHI 3€MIll HE JIOCUTh
3HATHU JIMIIE 1Bl KOOPJWMHATH Ha TOBepxHI (Hampukiaa, x 1 y). [loTpibna tpers
KOOpJIMHATa — BUCOTa TOYKU A, TOOTO BiJICTaHb 3a MPSIMOBUCHUM HaIpPsIMKOM BIJ
naHoi Touku (abo BiJ pIBHEBOI MOBEPXHI, IO MPOXOIUThH Yepe3 Hei) 0 piBHEBOT
MOBEPXHI, AKY B34TO 3a MOYATOK BIIIIKY BHCOT. Y T€0/e31i BUCOTa BU3HAYAETHCS
BIJTHOCHO TIIOBEPXHI 3E€MHOrO einincoiga. YuciaoBe 3HAYEHHS BHUCOTU TOYKHU
HA3UBAIOTh MO3HAUKOW 6ucomu. BUCOTY TOYKH, SIKY OOUYHCIIOIOTH BiJl OCHOBHOI
PIBHEBOI MOBEPXHI, HA3UBAIOTh aOCOIOMHON0, & BU3HAYEHY BIJHOCHO JOBLIBHO
oOpaHOi piBHEBOI MOBEPXHI — YMOBHOW. PI3HUIII0 BUCOTH MK JBOMa TOUYKaMU
(a0o BiACTaHB 3a NPSIMOBUCHUM HANPSIMKOM MK PIBHEBHMH IOBEPXHSIMH, IO
POXOJATh Yepe3 ABl OyAb-sKi TOUKM Ha 3eMJIl) Ha3UBAIOTh 8IOHOCHOIO GUCOMOIO,
a00 nepesuwennsim & h (abo h) nux To4oK.

VY Hamnii kpaini npuiinaro banrtiiicbKy cucteMy BUCOT. BiaJiik BUCOT 3a LI€I0
CUCTEMOIO BEAyTh BiJ PIBHEBOI TMOBEpPXHI, M0 MPOXOJUTH Yepe3 HyIb
Kponmranrcekoro ¢yrmroka 6inst Cankt-lIletepOypra. @yTmTok — peiika, Ky
BCTAHOBITIOIOTH Ha Oeperax OKeaHiB 1 MOPIB JUIs CIIOCTEPEKEHB 32 PIBHEM BOJIH.

TEMA 5. OPIEHTYBAHHS JIIHIA. ASUMYTH TA JUPEKIIIMHI KYTH,
3B'A30K MI’K HUMMU. PYMBH

[Tpu po6oTi 3 TonorpaiyHO KapTOIO JOBOJUTHCS BU3HAYATH HAIMPSMKH.
HampsiMmu JiHIM Ha MICIIEBOCTI YM Ha KapTli MOXYTb OyTH BU3HA4Y€HI BIJTHOCHO
AKUXOCh Hnouamkoeux Hanpamie. TakuMu  HanpsiMaMud  MOXYTh  OyTH
reorpagiuyamii (Ha tonorpadiyHiii KapTi BiH Ma€ Ha3By ICTUHHOTO MEpHUiaHAa)
MepHuaiaH, MaArHiTHMH MepuzaiaH (30iraeTbCs 3 HAMPSIMOM BUIBHO IMIJBIIIEHOT
MarHiTHOI CTpUIKH), OCbOBMM MepuaiaH 3o0oHM ['ayca 4yum JiHIL A0 HBOTO
napajiefibHi — BEPTUKAIbHI JIiHII KIJTOMETpoBOi CiTKu. YUepe3 Oyap-sfKy TOUKY
3eMHOI MOBEPXHI YU TOYKY Ha KapTi MOXHA MpOBECTH TeorpadidyHUl MepuiaH,
MarHiTHa CTPUJIKa MPHUJIAJIB 1aCTh MarHITHUNA MEpHUJIiaH, a TAKOXK MOKHA TIPOBECTU
JIHII0, TTapajelibHy 10 OCLOBOTO Mepuiiana 30uu ["ayca.
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3aJIe)KHO BiJ TPUHHSATOTO TMOYATKOBOTO HAMNpPSIMy PO3PI3HSAIOTH a3UMYT
reorpadiuHuil (I1MiCHUMN, ICTUHHMI), a3UMYT MarHiTHUH, TUPEKIIHHUN KyT
(puc. 5.1). V 3B'a3ky 13 UMM KyTH Ha MICIIEBOCTI Ta Ha KapTi BHU3HAYAIOTHCA
BIJIHOCHO ITUX Ha3BaHUX BUXIIHUX HAMpSMIiB, a BIJUTIK iX BeaeThes Bia 0° mo 360°
3a XOJIOM TOJMHHUKOBOI CTPUIKH, TOOTO BijJl BUXiTHOTO HANpsSMY J0 HAmpsMy Ha
JaHUM MpeIMeT (JI0 HAMpsMY JaHo1 JIiHIT).

o

X

o

JIiHiAa
KO0O0pHIHATHOL
CITKII

M

MargiTHion
MepHIiaH

A

I'eorpadiuarngi MepHIiaH

Trewn ™ 4 T e = —we 2 r T T ETTeT TTRTTRE L

Puc. 5.1. Kytu opieHTyBaHHS:
A — a3uMyT ICTUHHUN; AM — MarHiTHUH; a — TUPEKUIHHUHN KyT; Y — 30JIM>KEHHS MEpH/T1aHiB;
0 — MarHiTHE CXWJICHHS

I'eorpadgiynum (icTHHHHUM, AIMCHUM) a3uMyTOM (A) Ha3zusaemvcs Kym,
AKUll  8i0paxo8yoms  Gi0 NIGHIYHO20 HaANpamy 2eo2paiunoco (icmuHHO20)
Mepuodiana 3a Xx000M 200UHHUKOBOI CMPIIKU 00 HANPAMY HA OAHUL npeomem 8
mexcax 6i0 0° oo 360 °. Jlns BuMmiproBaHHS Ha KapTi reorpadiyHUX a3UMYTIB
3aJIaHOTO HampsiMy B TOYATKOBIM TOYIll JIiHII TPOBOMATH 3a JIHINKOIO
reorpaiyHUil MepuiaH 1 TPAHCTIOPTUPOM BUMIPIOIOTH KYyT MDK MEpPHJIIaHOM 1
3aJIaHUM HaIPSIMOM.

MarniTHUM a3uMYTOM (Aw) HA3UBAEMbCL KYM, KUl 8IOPAX08YIOMb 6i0
NIGHIYHO20 HANPAMY MASHIMHO20 Mepudiana 00 HANPAMY HA OAHUl npeomem 3d
X000M 200UHHUKOB0I cmpinku 6 Mmedcax 6i0 (0° 0o 360° MarHiTHI a3uMyTH
HaIpsMiB BHUMIPIOIOTECS HAa MICIIEBOCTI 3a JIONOMOIOK NPWIAAIB, IO MarOTh
MarHiTHy CTpUIKy (kommnacu, Oyconi). Ha kapTi MarHiTHI a3uMyTH MOXYTb OyTH
OoOYHuCIEeH] 3a 3MIPIHUM ICTUHHUM a3uMyTOM A 1 BEJIMYMHOI MAarHITHOTO
CXHJICHHS, SIK€ BKa3y€ThCsI HA MOJISX KapTH, 3J1iBa BiJ] 3aMMCIB MacIITa01B.
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MarsiTHe CXHJIEHHS (5 ) (cxunenms maewimuoi cmpinku) — Kym Mixc
icmunHuM  (2eoepagiunum) ma MASHIMHUM Mepuodianamu 6 OaHili Mmouyi.
CxusieHHsI BiJl ICTUHHOTO MEpHJiaHa Ha CX1Jl Ha3UBAEThCS CXITHUM (OAATHIM), a

Ha 3axig — 3axigHuM (Big'eMHUM). 3B'I30K MDK MAarHiTHUMH Ta ICTUHHUMH
a3UMyTaM{ MO>KHA MPEJICTABUTH TaK:
Ay=A4-9 .

JupekuiitHum KyToM Hanpsamy (% ) nasuseacmocs kym, sKull 6UMIpIOIOMb
8i0 MIBHIUHO20 HANPSAM) 0CbOB02O Mepudiana 30HuU I ayca abo 8i0 epmuKaIbHUX
JUHIU CIMKU 00 HANPAMY HA OAHUU npeomem 3a X000M 200UHHUKOBOI CMPIIKU 8
Mmedncax 6i0 0° 0o 360°. Sk mpaBuiO, a BUMIPIOETHCS HA KapTi Bil BEPTUKAIBHUX
JIHIA KIJTOMETPOBOi CITKM. BUKOpUCTaHHS BEpPTUKAJIBHUX JIIHIA CITKH Ja€e
MO>KJIUBICTB IIBUAKO 1 TOYHO 3MIPSITH KYyTH 32 JIOMTOMOTOIO TPAHCTIOPTHUPA.

JupekuiiHuid KyT MOKHAa BHpaxyBaTH, 3HAIOYM 3MIPSHUNA Ha MICHEBOCTI

MarHiTHAA a3UMYT Ta NONpasky Ha 301udcenms mepuoianis (V') — xym midxc
NIBHIYHUM HANDAMOM BEPMUKAILHOL NIHII KIIOMEmpo8oi CimKu ma NiBHIYHUM
Hanpsamom  2eozpagiunoco  (icmunno20)  mepudiana. Jlng  TOYOK,  SIKI
PO3TAIOBYIOTHCSl Yy CXIJHINM YacTHHI KOOPJAMHATHOI 30HU (Ha CX1J BiJl OCbOBOTO
Mepu/iaHa), BeIWYMHA 30JMKEHHS MEpHIiaHIB JojJaTHa, a Ui  TOYOK,
pPO3TaIIOBAHMX Y 3aX1AHII YaCTHHI 30HH — BiJI'éMHA. 3B'A30K MK KyTaMu HanpsMiB
MO>KHA 3aIIMCaTH Tak:

A= + &V ); @ =A,- (£ );

AM: ) +'}f; ﬂ*:AM+5_

AnreOpaiyHa pi3HHUIIS § - =ITH nasuBaerbCs nonpaskorw Hanpamy. JlaHi
npo BenmuueK 9 i ¥V marothes Ha rpadiky mig miBAEHHOIO pamKoro kapT. Ha
kapti Maciutaby 1:25 000 ¥ -2°24', & =+6°12'. [Tonpaska Hampsimy [Ta = 8°36'.

VY Hapirauii, MET€OpOJIOTii, JICO- Ta 3eMJIEYCTPOi BHUKOPHCTOBYIOTH PYyMOH.
Pym6 (r) — xym wmidc umanpsimom Oanoi ninii ma HAUOIUNCUUM HANPIMOM
mepuoiana (niéHiuHUM Yu nieoeHHuM) 6 medcax 6i0 0 oo 90°. Pymbu €
reorpagiydi, MardiTHi Ta Ti, IO BIAPaxOBYIOTh BIJl BEPTUKAIbHUX JIHIA CITKH.
KoxeHn pyM0O XapakTrepusyeTbCs BKa3iBKOIO YBEpPTI TOPU3OHTY, B AKId
pPO3TaIIOBaHMM TaHUW HAIPSM, 1 BETUYHHOIO KYTa.

Hampuxnan, r =IIu.3x.: 16°57', skmo A=343°03'; r =IIn.Cx.:36°21', skmio
A=36°21" r=I1n.3x.:37°45", saxmo A=217°45"; r=I1n.Cx.:76°28'", sxmo A=103°32".

VY mpakTuill BHUMIpPIOBaHb BUKOPHUCTOBYIOTH TpsiMi ¥ oOepHEH1 (3BOPOTHI)
KyTd. Kymu, smipauwi y nouamkositi mouyi, Ha3u6aromsvcs NPAMHMM, a Kymu,
SMIDAHI 8 NPOMUNEHCHOM)Y HANPAMI (YU 6 KiHyesiu mouyi 1iHii), HA3UBAIOMDb
o0epHeHMMH. 3B'S30K MDK TPSIMUMH W OOCpHEHWMHU ICTUHHUMH a3UMyTaMU
BUpaXXa€eThCs GOPMYINOI0: Age.=Anp.£180°+(+) ); AKII0 TOUKH po3MilIeH] OJIU3bKO
(Ha kapTi Y-34-37-B-B macmta6i 1:25 000), To A=Anp£180°. Jdupexmiitauii Kyt
npsMOi JIIHIT MOCTIMHMA y BCIX TOYKax (B MeXaxX OAHIET 30HU), TOMY a5.=
@ p.x180° Hanpuknag: An,=145°15', A,=145°15'+180°=325°15"; A,p=271°21,
Aoc=271°21'-180°=91°21"; Ap=28°53", ¥ =-2°04", Ao6=28°53'-
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2°04'+180°=26°49'+180°=206°49"; A,;=295°32', V =+1°42', A, =295°32'+1
°42'=298° 14'-180°= 19° 14".

TEMA 6. IOHATTS ITPO IIJIAH, KAPTY, IPO®LJIb. MACIHITABH.
TOYHICTb MACHITABY
Honammsa npo naan, kapmy, npo@iie

IInanom Ha3WBaIOTh PHUCYHOK, Ha SKOMY B 3MEHIIEHOMY 1 MOIIOHOMY
BUTJIANI 300paKEHO TOPU3OHTAIBHY MPOEKII0 HEBEIUKOi AUISHKH 3€MHOT
MTOBEPXHI.

Sk yxe 3a3Hayanocs, MpHu 3MOMKax HEBENMKHUX JIJITHOK 3a 3arajbHy Qirypy
3emuti OepyTh T€0ill, a HOro MOBEPXHIO BBAXAIOTh IUJIOCKOIO. Bennuuny AiISHKH,
110 300paxanacs 6 y BUIJIAI IJIaHy, OOMEXKYIOTh TAKUMHU PO3MipaMu, 3a MekKaMu
AKUX TIOMWJIKAa Ha 3arajbHy KpHUBU3HY 3eMJIi TMOYHE IOMITHO BIUIMBAaTH Ha
TOYHICTh CKJIQJaHHS IUIAHY 1 pa3oM 3 HEMHUHYYUMHU MOMIJIKAMHU MOJIbOBHUX
BUMIPIOBAaHb 1 HAaHECEHHA TOYOK Ha TAarip BUXOJAMTHME 3a MEX1 JOMYCKIB, IO
BU3HAYAIOTHCS IHCTPYKITISIMH.

BBakaroTh, 110 TTaH MOXKHA CKJIAJaTH Ha TEPUTOPIIO, SIKa HE TEPEBHIIYE
wionty kpyra pazgiycom 10 xwm.

Axmo Ha 1IaHl 300pak€HO TUIBKM TPAaHULIl MPEIMETIB MICIEBOCTI, HOro
Ha3WBaIOTh Kowmypuum (Mai. 6.1, a). SIkmo, KpiM KOHTYpiB, Ha IJIaH HAHECEHO
penbed), Takui IJIaH HA3UBAKOTh monozpagiunum (Mai. 6.1, 6). Macmra6 miany B
yCiX HOTO TOYKaX OJIHAKOBUIA.

Kapmoio Ha3uBaioTh PHUCYHOK, Ha SKOMY 3a TIEBHUMH MaTEeMaTHIHUMHU
MpaBUJIaMH, 3 YpaxyBaHHAM KPUBU3HH 3arajibHOi Pirypu 3emiti, MOXKHa 300pa3uTu
BUTJIAII.

Kaptu MoOXyTh MaTu pi3HE TMPU3HAYEHHSA: CUIBCHKOTOCIIOAAPCHKI,
MeJliopaTUBHI, EKOHOMIYHI, ITOJITHYHI 1 T. 1H. — II€ TaK 3BaHl cneyiaibHi KapTH, Ha
SAKUX TIOKa3yIOTh KOHTYPH 1 cCreljiajgbHe HaBaHTakeHHs. Kaptu, Ha gxux, KpiMm
KOHTYpIB  CHUTYyallli, 300pakeHO penbed 3eMHOI MOBEpPXHI, HAa3UBAIOThH
3azanvHoceocpagiunumu. KapTtu, ckiageni y Benukux macmradax (Big 1 : 100 000
1 Outbmm, To6To 10 1 : 10 000, I :5000), Ha3uBarOTh monocpaghiuHumu, BOHU
ClIy’kaThb OCHOBOIO I CKJIaJaHHsA BCIX 1HIIMX KapT. Macmrtad B ycCiX TOYKax
KapTH Pi3HUU.

JUisi TO3HAauYeHHA TpeAMETIB Ha KapTi pPO3pOOJICHO YMOBHI 3HaKHW.
3acTOCOBYBATH OJIHAKOB1 YMOBHI 3HAKH O0OB'SI3KOBO JIJIs1 BCIX BIJJOMCTB.

Ilpoghine — pUCYHOK, Ha SIKOMY 300pa)K€HO BEPTUKAJIBHUN PO3pI3 3€MHOI
MOBEPXHI B 3aJjaHOMY HarpsiMi. Sk mpaBuio, macmTad mpodiiro
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Puc. 6.1. Koutypuuii (a) i Tonorpadiunuii (6) rmianu
B3/I0BJK BEPTUKAJIBHUX JIHINA OUIBIIMM 32 MacITad B3J0BXK TOPU30HTATBHUX JIHIM.
[Hakie 300pakeHHs! 3MIHU BUCOT MICIEBOCTI HE Oyie HAOUHUM, 00 BUCOTHU TOYOK
3MIHIOIOTHCS ITOBUIBHIIIIE, HIJK BIACTaH1 MK HUMH.

Macwmaou. Tounicmo macumaoy

MacitaboM Ha3UBA€ETHCA YHCIIO, SIKE TMOKAa3y€e, Yy CKUIbKK pasiB BIIOYJOCA
3MEHIIIEHHS PO3MIpPIB 3€MHOT0 €JIIICoifa A0 Po3MIpiB oro mojeni. Po3pi3HAIOTh
MacmTad TOJIOBHUM Ta TMOOAMHOKHN (okpemuii). Macmrab 300paxeHHs
HEBEJIMKUX JUISTHOK TPAKTUYHO TMOBCIOJIHO TIOCTIMHHMM, 10  BJIACTHBE
tonorpadiyHuM Kaptam. YUepes 1ie macimrabom TomorpadidyHoi KapTH HA3UBAIOTh
BIOHOWLEHHSI 00BIHCUHU JIHII HA Kapmi 00 O08MCUHU 2OPU3OHMATLHOI NpoeKyii
8i0n06iOHoI ninil Ha Mmicyesocmi. Take BITHOIICHHS HA3WBAaIOTh MacIITaboMm
nosxkuH. [Ipy HeBenMKMX KyTaxX Haxwiy (GI3MYHOI TOBEpXHI (Ha pIBHUHAX)
JIOBKMHA TOPU3OHTAJILHOI MPOEKIIIi JIIHIT Jy’Ke Majo BIIPI3HAETHCS B JOBXKUHU
nmoxuioi mHii. B 1inx Bumagkax MokHa BBaKaTU MAacIITa0OM JOBXKWUH B1JHOIIEHHS
JIOBYKWHH JIIHIT Ha KapTi IO TOBXKHUH BIJMIOBIIHOI JI1HIT HA MICLIEBOCTI.

Ha xaprax mnoka3syrooTh Macmtad y TphoX BuAax (mMacmrad € eIeMEeHTOM
OCHAIIEHHS TOMOKAPTH 1 3aMUCYIOTHCS BC1 HOTO BUJIU M1JT HUKHHOKO PAMKOIO0):

1) uncnoBmii (yncenpHuil) Macmrad (M) BUpaKaeTbcs APOOOM, Y YHCEITBHUKY
SKOTO OJIMHHMIIS, @ B 3HAMEHHHUKY — YHUCJIO M, SIKE TIOKa3ye CTYIMiHb 3MEHIIeHH: M
= 1. m, manpukmama, 1 : 1000, 1 : 25 000, 1 : 5 000 000. Tak, HanpuKIaa, Ha
tonorpadiuHiit kapti Macmrady 1:10 000 1oBXMHU 3MEHINICHI TIO BiHOIIEHHIO 10
niicHux oBxkuH Ha MicueBocTi y 10 000 pasiB. UuMm Oinbliie 3HaYEHHS M, TUM
OpiOHImMMIA MacmTad, TAM OlIbIlle 3MEHIIEHHS, TUM JpiOHIIIEe 300paKeHHS
00'e€KTIB Ha KapTi; 3aMUCYIOTh uncioBuil macmrad Tak: 1 : 1 000, 1 : 25 000, a6o
1/1 000, 1/25 000;

2) iMeHOBaHUI1 MacIITA0 MMOJAETHCS y BUTJISAII OSICHEHD JO YMCJIOBOTO 1 BKa3YE,
SK CHIBBIJHOCSTHCS JIOBKUHM JIIHIM Ha KapTi Ta Ha MICIEBOCTi, TOOTO CKUIHBKOM
MeTpaM YU KUIOMETpaM Ha MICIIEBOCTI BiAnoBigae 1 cm Ha kapTi. Tak, mis
gyucioBoro Macmrady 1:1 000 iMeHoBaHuii mMacmTad 3amuiieTbcsi Tak: 1 ¢cM Ha
kapti Bianosigae 1 000 cMm Ha MicueBocTi, abo ckopoueHo: B 1 cm 10 M. s
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yuciaosoro 1:200 000 iMmeHOBaHMM MacmTad BUIIISAAaTHME Tak: B 1 ¢cM 2 KM, 1A
yucsioBoro 1:50 000 000 —B 1 cm 500 xm;

3) rpadiunnii MacmTad — 300paXKCHUI Y BHUIISIAI BUKPECIEHOro Trpadika, SKUii
CIIpOIIly€e TIEPEeBEJCHHS JOBXKHH BIJAPI3KIB Ha KapTi Yy BIJACTaHI Ha MICIIEBOCTI.
['padiunuii MaciTad Mae 1Ba pi3HOBUIU — JIHIMHUKN Ta TOTICPEUHUIA.

Jdinitinunn macwumaé — rpadiyHa 1modyoBa y BUIUIAL JIBOX MapayeibHUX
JIHIA, pO3AUICHUX Ha PiBHI BIIPI3KU; CIY>KUTh ISl BUMIPIOBaHHS JIOBXKHH MPSIMUX
JiHIA Ha KapTi abo 3K IX BIAKIagaHHS Ha KapTy. PiBHI Biapi3ku a, SKi
BIJIKJIAJIAIOTHCS BMPABO Bif HyJIA (SK TpaBWIO, 1€ ITUTl, KpaTHI IeCATKaM YU
COTHSIM, YHCJa), HA3MBAIOTh OCHOB010 JiHIlIHO20 Macwmabdy, a BiICTaHb Ha
MICIIEBOCTI, IO BIAMOBIAAE OCHOBI — GeIUYUHON JiHIUHO20 Macuimaby. Jlns
MIIBUIIEHHS TOYHOCTI BUMIPIOBAaHb BIJICTaHEW KpaiHIM 371iBa Bil HYJS BiApi30K
(OCHOBY) AUISITH HA MEHII BIAPI3KH O, sIKI Ha3WBAIOTHCS HAUMEHIIOW MOALIKOIO
JiHiIMHOrO Macmrtaly. Bijcranb Ha MICIIEBOCTI, sIKa BIJANOBIJA€ HaWMEHIIN

MOTLITI JTHIAHOTO Maciitaoy, HA3UBA€THCS Horo MOYHICIIO.
1000m O 1 2 3 4 5 6 KM
| E A SR  — ]
—>i |e— -—g—> ~—a—>
b

Puc. 6.2. JliniitHuit MacmiTad: ¢ — OCHOBA JIIHIHHOTO MaciITady; b — TOUHICTH JIiHIHHOTO
MacmTaoy.

I panuuna mounicms macwmaby kapmu — BIJICTaHb Ha MICIIEBOCTI, IO
BianoBigae 0,1 mm B macmrabi ganoi kaptu. Ilpm M=1:100 000 rpanuyna
TOYHICTH ckiane 10 M.

IMonepeunnii macmrad — rpadiuyHa nmoOyJoBa y BHUIISAAlI HapaelbHUX
PIBHOBIJUTIICHUX MPSIMHUX, PO3IIJICHUX TaK camo, K 1 JIHIHHUN MaciiTad, Ha PiBHI
BiJIpi3Kku. JloBxkuHA ocHOBU MOxke OyTu 1 cm, 2 cm, 4 cm abo 5 cM. KpaiiHto miBy
YacTUHY Macmitaldy auiarh Ha 10 pIBHUX YacTWH, a TOYKU MOAUTY 3'€HYIOTH
KOCUMU JIHISIMU — MPAHCEEPCATISIMU.

Macmtabu TomorpadiuHUX KapT 3HA4YHOI MIpPOK BIUIMBAlOTH Ha BIIOIp
reorpa@iyHuX 00'€KTIB 1 JETANBHICTh IXHBOT'O MOKA3y HA KapTi. YuM IpiOHIIIMIA
MacmTad KapTH, TAM MEHIIA JETAJbHICTh 1 TOYHICTh 300pa)Ke€HHS O00'€KTIB
MicueBocTi. [y 3aJ0BOJIEHHSI PI3HOMaHITHUX MOTPEO TrocmofapcTBa, HAyKd 1
0o0OpOHM KpaiHM HEOOXiAHI KapTH pi3HUX MacmTadiB. s JaepikaBHUX
TororpadiuHuX KapT po3poOIieHi cTaHaapTHI Macitadbu (Tabmuis 6.1).
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Tabnuys 6.1

Ne Yucnosi 1 cm Ha KapTi 1 cm? Ha kapTi BiANOBijae HA
3/ BI/IIIOB1Ia€ HA
MacurTabu | MICLIEBOCTI BiACTaHI1 MICLIEBOCTI TLIOII

Tonorpadiyni mianu

1. 1:500 5M 25 m°

2. 1:1000 10 m 100 m?

3. 1:2000 20 m 400 m?

4, 1:5000 50 m 2500 m? (0,25 ra)
Tonorpadiuni kaptu

1. 1:10000 100 m 10000 m? (1ra)

2. 1:25000 250 m 6 250 m? (6,25 ra)

3. 1:50000 500 m 25 000 m? (25 ra)

4, 1:100000 1000 M un 1 kM 1 xm?

5. 1:200000 2 000 M yu 2 kM 4 xm®

TEMA 7. PEJIBE®. CUTYALIA. 30bPAKEHHS PEJIBEDY
T'OPU3OHTAJISIMHA. PO3TPA®JIEHHS 1 HOMEHKJIATYPA
TOIIOI'PA®IYHUX KAPT

Penvegh. Cumyauyin. 300parxicenus peavedhy copuzonmanamu
Penvegp — 11e cykynHicTh (GOPM HEPIBHOCTEH MICIIEBOCTI. 3€MHA MOBEPXHS
Mae pi3HI GOpMU HEPIBHOCTEH, AKI MOXHA TOAUIMTH Ha MBIl TPYINU: OMyKIl U
yBIrHyTi. Jlo omykiux QopM HalexaTb ropOH, COMNKH, TOpHU, 10 BBITHYTHX
YJIOTOBUHM (3aNaJiMHM ), JTOLIUHH, SIPH.
l'op6 — omnykia, MOPIBHSHO HEBHCOKA (0 KIJIBKOX JIECSATKIB METPIB) IMOJOTa

dbopma pennedy.
Conka — omyKJa, JOCUTh BUCOKA (JI0 KIJTBKOX COTE€Hb METPIB) 1 KpyTa hopma
penbedy.

T'opa — onykia, 3HAYHUX PO3MIpPIB, BEJIMKOI BUCOTH 1 KpyTa popma penbedy.

Xpebem - BUTSATHYTAa BUCOUMHA, L0 MA€ JBa CTPIMKUX CXWJIU, EPEXPELIECHHS
SKUX YTBOPIOE BICh XpeOTa, sika € BOJOAUIBHOIO JIHIEI0, M0 PO3/LIse BOA0301pHI
OaceliHu.

Vnoeosuna (3anaduna) - BBIrnyta gopma penbedy y BUTIISII Yallli; HaltHUK4Ia
il yacTUHA — THO, BEpXHIN Kpail — OpiBKa, O1YHA MOBEPXHS — CXUJIU.

Jlowuna — BUTSATHYTA BBIrHYTa (popma pesbedy, 110 MOCTYNOBO 3HUKYETHCS B
OJIHOMY HalpsIMKy, HalHM)K4a YacTUHA JIOUIWHU (JIHO) € 11 BICCIO i HA3UBAIOTh il
680003/1U80M, a00 maibee2oMm.

Ap — By3bKa JIOLIMHA 3 KPYTUMU CXWJIAMH; BUHUKAE 1 30UTBIITYETHCSA B pO3Mipax
yepe3 pO3MUBAHHS IPYHTY 3JIMBOBUMH W TaJIMMH BOJIAMHU Ha CXUjax ropoiB, COMOK
1 Tip.
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Puc. 7.1. Cxema 300paxeHHs perabe]y roOpu30HTAISIMH.

Penved € OCHOBHOIO 4YacTHHOIO 3MICTy IulaHy abo kaptu. Ilig wyac
IPOEKTyBaHHS 1 OYyJIBHULTBA 1HXXEHEPHUX CIOPYA BIH Ma€ BEJIMKE 3HAYCHHS,
TOMY TOYHOCTI i J€TaJIbHOCTI MOTO 3HIMaHHS 1 300pakKeHHS Ha IJIaHaX HalaroTh
ocobnmBoro 3HaueHHs. Ha cydacHuX TomorpadiuHuX IuiaHax 1 KapTax penbed
300paXyr0Th TOPU3OHTAJISIMH.

Hanpuknan, maemo omnykiy (opMmy y Burisiai rop0a, po3MillleHOTO Ha
cepenuHi o3epa (puc. 7.1). YsBimo, o piBeHb BOJM B 03€pi MiBUIIYETHCS, TOMY
(ikcyeMo Horo 3a BUCOTOKO 4epe3 iHTepBas h meTpiB. ['mags Boau Ha piBHAX AB,
CO, EM, KM, OP nHa OokoOBiii TOBEpXHI Tropda 3aJUIIATUME 3aMKHYTI JIHI
HEMpaBWIbHOI (OpMH, SIKI HA3UBAIOTh ecopuzoHmansimuy. KokHa TOPU3OHTAIIb
nepedyBae Ha BIJICTaH1 BiJl CYCIIHBOI 32 BUCOTOIO Yepe3 1HTEPBAJ K METPIB, SIKUN
HA3UBAIOTh 8UCOMOIO Nepepizy penveqy.

CrpoeriitoeM0 TOPU3OHTANIl TMPSAMOBUCHUMH JIHISIMA Ha TOPU30HTAIbHY
wiomuHy. B pesynbrari oTpuMaemMo 300paXkeHHs TOpU30HTaNel Ha ruiani. KoxHa
TOPU30HTAJb € JIIHIE€I0, BCl TOYKHU SKOI MAalOTh Ty CaMmy BHCOTY (IIO3HAYKY) Ha
piBHEM Mopsi. PaxyBaTu MO3HAUYKH TOPH3OHTAJICH TMOYMHAIOTH BIJ PIBHS MODS.
OCK1JIBKM BCl TOPU30HTaNl nepe0yBaloTh Ha BIJICTaHl OJHA BIJ OJHOI 32 BUCOTOIO
gyepe3 h MeTpiB, TO IXHI TO3HAYKU KpaTHI BUCOTI mepepisy penbedy h.

Bincranb MK TOpPU3OHTaJIsIMM Ha IUIAHI HA3UBAaIOTh 3axnadanusam. 1o
MEHIIA BIJCTaHb MIX TOPU30HTAISIMU B I[bOMY MiCIll Ha KapTi abo IuUiaHi, TO
KpyTia TornorpadiyHa MoBepxHs. 3akJialaHHs 3aJIeKUTh HE TIIBKHU BiJl KPYTOCTI
penbedy, a i Bij ioro mepepisy h.

["opu3oHTaN Ha MIaHax 1 KapTax MarOTh BUCOTHI MO3HAYKH, SIKI HAAMUCYIOTh
y pO3pHBax KOXKHO1 4yeTBepTOi abo m'atoi ropusoHTam. [1{o6 monermmTi ynTanHs
penbedy 1 pO3B'sI3yBaHHS 3a/ay, y SKUX BIH BHUKOPHUCTOBYETHCS, BBEICHO TaKe
IPaBWJIO 3alKMCy BUCOTHHUX TMO3HAYOK. SIKIIO BBa)kaTW, IO KOXKHA IU(pa Mae
«TOJIOBKY» (BEpXHSI yacTWHA IU(pH), TO TMO3HAYKUA y PO3PUBAX TOPU3OHTAICH
MarTh OyTH 3alHCaHl TakK, MO0 «TrOJOBKW» HU(p OynM CIpsSMOBaHI Bropy IO
cxuity penbedy. Hikye 3a 1110 MO3HAYKy MO CXHITY 3aBKJIU PO3MILIYETHCS MEHIIA
BUCOTHA TO3HayKa. Y3JI0BXK JIHIM BOAOAUTY abo BOAO3IMBY (TajbBery) Ha
TOPU30HTAJISIX KPECIATh OCPTIITPUXH, SKI BU3HAUAIOTH HAMPSMKH CTOKY TaJIHX 1
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3MMBOBHUX BOJ. L[i mMO3HAYKKM TakoX TOJETTIYIOTH YWTaHHS penbedy. DparmeHT
tororpadiuyHoi moBepxHI (rop0 13 JBOMa BEpIIMHAMHM, JIHIIMH BOJOAUTY 1
TaJbBEry) B TOPH3OHTAJIAX 3 mepepizoM penbedy h = 1 M 300paxeHo Ha puc. 7.2.
['opuzonTam MaroTh nmo3Hauku Bifg 99 mo 107 M, Ha JiHISX BOJOAUTY 1 TalbBETY
MOKa3aHi OeprIITPUXHU.

Cumyauin € Ipyror0 4aCTHHOIO 3MicTy KapTu abo mimany. Jlo curtyarii Ha
KapTi HAJIeKaTh:
- HaceJleH1 MyHKTH (MiCTa, CeNHINa, Cena);
- KOMYHIKamii (3aJi3HHI, aBTOMOOLIBHI JOpOTH, JiHII eleKTpornepenad 1
TeraeOHHOTO 3B'S3KY, TPYOOIPOBOIN TOIIIO);
- rigporpadis (piku, KaHATIH, 03epa, MOPS, BOJOCXOBHIIA, CTPYMKH, DKEpeTa);
- CUTBCBKOTOCTIONAPCHKI YTiaas (JTicH, OIS, HUBH, TUTAHTAII1, JTyKH, TIEPEJIOTOBI
3eMIIl);
- PI3HI 1HXEHEpH1 Cropyau (aepoapOMH, JOPOTH, MOCTH, TyHEN, IIaxTu, OamTu
TOIIIO).

VYeci i 00'ekTH 1 eIeMEHTH CUTYyallli 300paKyloTh Ha KapTax 1 IUIaHax 3a

JIOTIOMOTOI0 ~ CHEIIaIbHUX YMOBHUX  TIO3HAYOK, 0  MAaloTh CTaHJAPTHI
po3Mipu Ta 300pakKeHHS 18 KapT 1 IJIaHIB  PI3HUX  MacmTadiB.

Puc. 7.2. ®parmeHT 300paxkeHHs peabe(y rOpU30HTAISIMH

Po3zzpagpnennsn it Homenknamypa monozpagiunux kapm

Tomorpadgiuai  kapT  JAO3BOJISIIOTH  MPOBOAWTH  IITUPOKHH  CIEKTP
BUMIpIOBaJIbHUX poOiT. Tomorpadiuni kapTh TIOBMHHI MaTH MiHIMaJbHI
CIIOTBOPEHHS JOBXKHH 1 IUIONI, SKI HEMHUHYYE BHUHHKAIOTh TMPU TEPEXOMAl Bif
eNINCoiIaTbHOT MOBEPXHI1 A0 TiomuHu. [Ipu kapTorpadyBaHH] BETUKUX TEPUTOPIH
KpUBU3HA 3eMJii Oyje BIUIMBATH Ha BEJIMYMHY CIOTBOPEHb. ToMy sl TOOYIOBU
tonorpagiyHux KaptT B YKpaiHi Ta iHmUMx KpaiHax CxigHoi €Bpomnu
3aCTOCOBY€THCS MONEpPeYHa UMJIIHAPUYHA PIBHOKYTHa mnpoexkuia ['ayca —
Kprworepa (I'ayc — HiMeubkuil BYeHHUH, SKHA pO3pOOMB 3arajibHy TEOPIit0
PIBHOKYTHHUX Mpoekuii, a Kpiorep — HiIMEUbKUI BUECHUM, SIKUHA pO3poOUB poOoUl
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dopMynu nmaHoi mpoekii). 3acTOCyBaHHS II1€1 MPOEKIIi Ja€ MOXJIHUBICTb
MPaKTUYHO O€3 CYTTEBUX CIIOTBOPEHb 300PAa3UTH OCUThH 3HAYHI TIISHKU 3€MHOI
MOBEPXHI, 1 M0 JYXKE BaXJIMBO, MMOOYIyBaTH Ha Il TEPUTOPIl CUCTEMY IIJIOCKUX
NPSIMOKYTHUX KoopAuHaT. Ll cucremMa € HalOLIbII MPOCTOIO 1 3PYYHOIO MPHU
MIPOBEJICHHI 1H)KEHEPHUX Ta TONorpado-reoIe3NIHUX poodoTax.

300paxkeHHs1 3eMHoro emincoina B mpoekuii ['ayca — Kprorepa MoxHa
OTpUMATH TakKuM 4YWHOM. Emimncoin BOUCYIOTh y IWIIHAP Tak, 100 OJUH 13
MepHIlaHIB JOTUKABCS 0 Horo 014HOI MOBEPXHI, a MJIONIMHA €KBAaTOpa CIIiBIIaaa
13 Biccto mwiiHapa (Oyma TEpNeHIUKYISIPHOI 10 OCi OoOepTaHHS 3emili).
[TpoexkTyBaHHS TOBEpPXHI 3€MHOTO eNINcoiga Ha OiYHy MOBEPXHIO MHJIIHApA
BiOyBaEeThCS Tak, MO0 HECKIHUEHHO Maja (irypa emincoiga 30epiraia CBOIO
dbopmy Ha mpoekiii (0iuHIN MoBepXHi IuIiHApa). [{uM mocsraeTbest piBHICTH KYTIB
Ha MICIIEBOCTI 1 Ha KapTi (miomuHi). [licns mpoekTyBaHHS MOBEPXHIO LUJIHJIpA
pO3ropTaloTh B IUIONMIMHY, pO3pI3aBIIM ii MO JAOTHYHUX Ha monrocax. Ha
OTPUMaHOMY 300pakKeHHI 3E€MHOI MIBKYJl JOTHYHUN MEpUJliaH Ta €KBaTop
300paKYIOThCSI TIPSIMUMU, BCl 1HINI — KPUBUMH JiHIAMUA. Macmtab 300paxxeHHs
Oyne 30epiraTucsi Ha JOTUYHOMY MepuiaHi. B MicIsx, 0 NpuiIsiraloTh 10 1bOTO
MepHiaHa, CIIOTBOPEHHS OyJyTh MiHIMaJIbHUMH, a MPU BIJAICHHI BiJ] HHOTO
BOHU HIBUKO 3POCTATUMYTh.

B pesynbTaTi gocnigkeHb Oyn0 BCTAHOBJICHO, IO ONTHUMANbHI PO3MIPU
TEPUTOPIl 300pa’KeHHS MOBUHHI OOMEXXYBaTUCA MEpHUiaHaMH, BIIJIAJICHUMHU OJIUH
Bix ofHOrO Ha 6°. 115 dirypa otpuMana Ha3By cghepoidanvhozo deokymuuxa. Yoro
po3mipu: 180° mo mupoTi (Bi1 moroca 10 mosiroca), 1 6° mo 1oBroti. He 3Baxaroun
Ha Te, 10 MIoma 30HUM B mpoekii (3oHu ["ayca) Oynme 301IbIIEHOI0, BITHOCHI
CIIOTBOPEHHS JIOBXXUH y HAMOUIBIN BiITaJIEHUX BiJ] CEPEIHHOTO MEpHU/IlaHa TOUKAX
ekBaTopa Ha Mexi 30HH cTaHoBUTHMe 1/800. MakcuMaibHI CIIOTBOPEHHS JTOBKHH
B Mexax 30HM +0,14%, mmomy — +0,27%, a B Mexxax YKpaiHu — 11e MeHIi. Takum
YIHOM, CIIOTBOPEHHS JIOBXKMH Ta IJIOII[ B MEXKax 30HU MEHII, HIXK CIIOTBOPEHHS,
0 BUHUKAIOTH TPH JAPYKyBaHHI KapTH 3a paxyHoOK jgedopmailii mnamepy.
3o6padsicenns 30nu 6 npoexyii I'ayca npakmuuHo He MAae cNOMBOPEHb i 0ONYCKA€E
0y 0b-5Ki Kapmo- ma Mopgomempuyri poobomi.

Koxna mecturpagycHa 30Ha OyayeTbCs Ha OKPEMOMY ITOTHYHOMY ITMITIHJPI.
['panunsiMu 30H € MepuiiaHu, SAKI OJHOYACHO € TPAHULSAMH KOJIOH, IIIO
BUKOPUCTOBYIOThCSA TIpHU po3rpadiieHHl apKywiB KapT. ['paHuill 30H Ha TOBEPXHI
3eMHOI0 €JIICOoija MPOBOASATLCA B CUCTeM] reorpadiuaux koopauHat. HynboBuii
(I"'puHBILIbKUI) MEpHIIAH € 3aX1HOIO TPAHULICIO MEePUIOi 30HU, 6° C¢X.1. — 2-0i,

12° cx.n. — 3-o0i. Beboro € 60 30H. iX HyMepyrOTh 13 3aX0Jy Ha CXIiJl MPOTH
TOJMHHUKOBOI cTpuiku. Tepuropiss Ykpainu posramoByeTbesi B 4—7 30Hax ["ayca,
JUIST BU3HAUCHHsI JIOBTOTM MEPHUJIIaHIB, 10 OOMEXKYIOTh 30HY, Ta CEpPEIHbOIO
(ocbOBOTO) MepHIiaHa 30HH 3aCTOCOBYIOTH Taki (hOpMYIIH:

JUISL CX17THOT TBKYJIi: Loax, =6 M —1) Loc, =6 M —3%Ley =61

JUTST 3aX1THOT MIBKYJII: Lzax. = 180° - 6°(n — 30-1); Loc. = 180°% — 6°(-30) + 3°;

Lex, =180° — 6°(n - 30), e n - HOoMep 30HU ["ayca.
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Hywmepariii koj0H 1 30H NOB's13aH1 Mk cO00I0 1 pi3HATHCS HA 30 onUHUIE. Y
CXigHIH miBKyml TomorpadiuHi KapTH Ha BEJIUKI TEpUTOpIi BHUIAAIOTHCS
OaratoapkyiieBUMH CcepisiMA. 3e€MHa MOBEpXHS (IMMOBEPXHsSI 3€MHOIO EJINCOoia)
300paka€eTbCs Ha TOIMOKAPTI HEBEIUKUMHU IUISHKaMH. [lonim kapTu Ha oKpemi
apKyII Ha3uBaiTh po3rpaduienHsiM. Ilin yac posrpadieHHS MexXl OKpeMHX
apKyIiliB MPOBOASATH CTPOTO 32 HANPSIMKaMHU MEPHJI1aHIB Ta Mapajesei.

Kosxen apkyin TonorpadiuHoi KapTu 0OMEXY€eThCS BIIpi3KaMu MEpHU/I1aHIB Ta
napaneneid 1 € Tpameni€ro. Pamku apkymiiB TOYHO BKa3ylOTh MOJOKEHHS
300paxeHOi Ha KapTi TEpUTOpIi Ha MOBEPXHI 3eMHOTO efincoina. Po3mip apkyiris
Ta TXHS KUIBKICTB 3aJIeXKaTh BiJl MaciiTady KapTU: YUM KPYIHIIINI MacmTald, TUM
MEHIIIy TEPUTOPII0 HA HHOMY MOYKHA TOKa3aTH, TUM OUIbIIA KUTBKICTh apKyIIiB
HeoOX1Ha 114 i1 300paskeHHSI.

Jlis BCTAHOBIIGHHS aJpECH apKylla 3acTOCOBYETHCS OCOOJMBA CHCTEMa
MO3HAYEHh — HOMEHKJIATYpa apKymiB kapt. BoHa 3aiexuTs Bijg MacmTady
KapTH Ta reorpadiqHoro moyioKeHHs 300pa)KeHO1 TePUTOPIi.

OCHOBHMMH MPUHIIUIIAMH PO3TpadICHHS 1 CKIIaJaHHs HOMEHKJIATYPH KapT €:
1) 3B's130k 13 reorpadiyHUM IMOJIOKEHHSIM 300paXeHOi Ha KapTi TEpUTOPii; Ie
3a0e3rnedye MOKJIMBICTh IIBUJKO MiTIOpaTH apKyIlll KapTH Ha OyJb-sKl JUISTHKA
36MHOI TIOBEpXHI; 2) 3aJeXKHICTh Bl MacmTaby 300pa)keHHs, siKa JI03BOJISIE
NEPEXOIUTH Bl KapT OJHOr0 MacmTaldy 10 KapT 1HIIOTO.

B ocHOBYy po3rpaduieHHS Ta HOMEHKIATypy TonorpapiyHux 1 OrisiI0BO-
tonorpaglyHUX KapT TNOKJIaAeHl po3rpadieHHs Ta HOMEHKJIaTypa T. 3.
"MikHapoaHoi MuibiioHHOi kaptu" (B 1891 p. wHa V  MuibkHapogHOMY
reorpapiyHOMY KOHIpecl 0yJI0 TPUIHATO PIllIEHHS PO CTBOPEHHS TonorpadiyHoi
KapTH, €IMHOI IJI1 BChOTO CYXOJOJdY, B €IMHOMY MacilTadl, B €IWHIA MPOEKIIIi,
€IUHIA CHUCTEM1 YMOBHHUX IO3HAY€Hb, €JIMHUM MIAXOJ0M 0 TeHepaiizali, a
Mixuapoauuii kourpec B Jlongoni B 1909p. 3aTBepauB NpuUHIUIN PO3TpadIeHHs
W HOMEHKJATypW, 3MICT Ta IHIII CKJIAIOBl Ii€i KapTu). BIiTuu3HsIHY Kapry
macitady 1:1 000 000 po3pobiieHo 3 ypaxyBaHHSIM peKOMeHallii JIOHI0HCHKOTOo
KOHTPECY Ta 1HIINX MI>)KHAPOIHUX YTO/I.

Mexi apkymia KapTd MITBHOHHOTO MacmTady 30iraroThCsi 3a JIOBTOTOIO 3
MeXaMu KOOpAMHATHOI 30HU B mpoekilii ['ayca—Kprorepa, ToOTO BiJCTaHb MIXK
HUMHU CTaHOBHUTH 6°. 3a MIMPOTOIO apKyIll OOMEXYEThCSI MapajiesisiMU 3 BiJICTAHHIO
B 4°.

Apxkyi 1i€i kapTu Mae po3mipu 4° mo mupoTi Ta 6° mo KoBroti. CMyru Bij
CKBaTOpa JI0 TOJIIOCIB Yepe3 KOxHi 4° Ha3uBarOThes psaamMu (mosicamu) (puc. 7.3)
1 MO3HAYAIOTHCS BEIMKMMU OYKBAMU JIATUHCHKOTO alipaBiTy HA MIBHIY Ta MIBJCHb
Bij ekBaropa: 0°—4° - A, 4°-8° — B, 8°-12° — C..., 84°-88° — V. Hanpukinan, 12-nii
psAn 0OMEXYeThCs mapaieiasiMu 3 mupoToro 44° ta 48° mH. 1I. 1 TMO3HAYAETHCS
miteporo L, 15-uit 56° ta 60° ur. (iteporo O), 19-uit — 72° ta 76° 1. (Jtitepa S).

[MecturpagycHi JBOKYTHUKM Ha3WBAIOTHCA KOJOHAMHU 1 TO3HAYAIOTHCA
apabcekumu 1udpamu (sik 1 300U ["ayca) 13 3axomy Ha cxix Big 180° moBroru:
180°-174° 3x.1. —1, 174°-168° 3ax.1. — 2, 168°-162° 3x. n. —3..., 6°3ax.0.-0° 1. —
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30, 0° n. —6° cx. o1 —31, 1 T.a. 'piuBiupkuii Mmepuaian pozauisie 30-ty 1 31-mry
koJsioHu. Konon Beeoro 60.

Homenknartypa Oyab-sikoro apkyiia macmrtady 1:1 000 000 Bu3HauyaeThes
NEPEeTUHOM PSIIB Ta KOJOH 1 CKJIQJa€ThCsd 13 JABOX IO3HAYEHb: OYKBEHOIO
MO3HAYCHHS Py Ta UG POBOTO MO3HAYCHHS KOJIOHU, Hanpukias, E-34, L-36,
K-45, M-32, N-36. Ha "MixHapoaHiii MUIBHOHHIN KapTi," 10 HOMEHKJIATypHu
apKyIIiB Ha MIBHIY Ta MiBJAEHb JoAaeThes JiTepu N abo B, Hanpukiaa: NM-37,
SK-42. Ha BITUM3HSIHHMX KapTaX Taki MO3HAUYEHHs BiJCYTHI.

Jlo mmpoTu +60° apkyIni BUJAIOTHCS HOPMAJIbHUMHU MO JIOBTOTI 13 po3MipamMu
4°x6°, miig IiAsHOK 30HM MK 60° Ta 72° mI1. apKymii MOABOIOIOTHCS 3a JTOBIOTOIO
(MaroTh po3Mmipu 4° m. 12° . — P-37, 38), mix mapanemsimu 72° ta 84° mI
00'€IHYIOTHCSL YOTHPHU apKyII po3mipom 4°mr. x 24° 1., nanpuknan, R-33, 34, 35,
36; S-37, 38, 39,40.

Ha nmpaxTuii 3acTocoByroTh HE TUIbKH KapTy macmrady 1:1 000 000, ame #
KapTH KPYHHIIMX MaciiTabiB. IX posrpadeHHs BUIIISIAE TAKUM YHHOM.
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Puc. 7.3. Cxema po3rpadiieHHs 1 HOMEHKJIATypH apKyiiB kaptu MacmTaly 1:1 000 000 (ams
[TiBHiuHO1 miBKymi). 3amrpuxoanuit mucT N -36

Posrpadnenns apkymiB kaptu Mmacmtady 1 : 500 000 i kpymHimoro
MPOBOJUTHCA MOIJIOM KapTH MUIbHOHHOTO MaclTady Ha MEBHY KUIbKICTh YaCTOK.
Mexamu apkyliiB € BIJIpI3KM TMapaieied Ta MepuIiaHiB, IO NPOBEIEHI 3
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IHTEpBAJIOM, SKUA BCTAaHOBJIEHO JJsi KOXXHOro Macmraly. Ilpu 1mpomy
BUKOHYETHCS YMOBa: apKyllll KapT BChOTO MacHITAOHOrO psiy MOBUHHI OyTH
NpUOIM3HO OJHAKOBUX PO3MIPIB, a mapajieii ¥ MepujiaHH, IO iX OOMEXYIOTh,
MaTy MIUPOTY ab0 JOBTOTY, SIKI MO3HAYAIOTHCA I[IJIMM YUCJIOM XBWJIMH 1 CEKYH]I.
KoxeH apky1il € Tpaneli€ro, Xo4a apKyIli BeIMKOMaCIITaOHUX KapT — MPSIMOKYTHI.

[Ipu 361bIIeHH] JiHIMHOTO MacmTady kaptu B 2 pasu (Bia 1 : 1 000 000 mo
1:500 000) muioia apkyiia 3pocTe B YOTHPHU pa3u. BHACTIOK [IbOTO MOKa3aTH 110
TepUTOpito Ha ogHoMy apkymi y macmrtadi 1:500 000 Baxkko i1 He3pyuHO. Tomy
apkym kaptu MacmTaOy 1:500 000 (Tpameriito) OTpUMYIOTH NUISXOM MOALTY
BUX1IHOTO MUJIBHOHHOTO apKyIlla CepeIHbOI0 MapajeilIio Ta CEPeAHIM MEPUAIaHOM
Ha YOTHPHU YaCTUHU. PO3MIpH KOKHOTO Takoro apkyia — 2° mo mupoti ta 3° mo
JIOBTOT1 (MeXaMH apKyIIiB MH'ITCOTTUCSYHOI KapTH € Mapajieii, 10 MPOBEACHI
yepe3 KoxkH1 2°, 1 MepUIlaHu 3 IHTepBaJIoM 3°).

ApKyIIl [MO3HAYalOThCS BEJIMKUMU OyKBaMu Hamioro andasiTy 3JiBa
HarpaBo 1 3Bepxy BHH3 — A, b, B, I'. HoMeHkarypa Takoro apkyliia cKJ1aJaeThCs
13 TpbOX MO03HaueHb: K-38-A, M-43-T", L-49-B.

Hanpuknan, touka i3 xkoopauHatamu ¥ =48°5' mu.am. ta A =25°16' CX. I
3HaXOJUTHCS B Mexkax apkymis: Macmraldy 1:1 000 000 - M - 35 (iforo pamku:
48°-52° ma.m. 1 24°-30° cx.x.); macmtady 1:500 000 - M-35-B (itoro pamku: 48°-
50° mH.mI. 1 24°-27° ¢x.1.).

3i 30iablIeHHAM MaciiTady Oumbin, Hik y Tpudi (1o 1:300 000), murorra
TAKOTO apKylia 3pocTe Ouapln, HDK y 9 paziB. Y 1bOMYy BHIAIKy apKyll
"MiTBHOHHOT KapTh" AUIATH Ha 9 YacTHH 13 po3MipaMu KOKHOTO apkyia 1°20' mo
mUPOTI Ta 2° MO JOBTOTI 1 MO3HAYAaIOTh pUMChbkuMHU mudppamu. Homenknatypa
TAKOro apKyllla CKJIAJIAa€ThCA 13 TPhOX MO3HAYEHB: HOMEHKJIATYPH "MIUIBUOHHOTO
apkyma" 1 onHi€i 13 9-Tu pUMCHKHUX TUQP, SKI CTABIATH Mepes] MO3HAYCHHSIM
"MinbiionHO1 Kaptu", Hanpukian, VII-M-35 (itoro pamku: 48° — 49°20' nH. 1. 1
24° —26° cx.1.).

[3 301bIIEHHSIM JTiHIHHOTO MaciiTady kapTu B 5 pasiB (Big 1 : 1 000 000 mo
1 : 200 000) momia "MibHOHHOTO apkyIa" 3pocte y 25 pasiB. Y HboMy BHIAAKY
apkym "MijgpiioHHOT KapTh" AisATh Ha 36 yacTuH i3 po3mipamu 40' mo mmpoTi Ta
1° Mo DOBroTi 1 TEX MO3HAYaKOTh pUMChKUMH HUppamu. HoMeHknarypa Takoro
apKyllla CKJIAJa€eThCs 13 MO3HAYEHHS "MUIBMOHHOTO apkyma" i1 ofHiei 13 36-Tu
pUMCBHKOI UM(DpHU, SKYy CTaBIATh MICHS TMO3HAYEHHS 'MIJIBHOHHOrO apkyma',
Hanpukiag, M-35-XXVI (iioro pamku: 48°00' - 48°40' nH. 1. 1 24°-25° cX. 1.).

I3 36inbIIeHHAM niHiKHOTO MaciiTady B 10 pa3 (Bix 1:1000 000 g0 1:100 000)
I0Ia «MUTBHOHHOTO apkymia» 3pocte y 100 pasis. Takuit apkym ginsats Ha 144
yacTuHU 13 po3mipamu 20' mo mumpori Ta 30' Mo AOBroTi 1 MO3HAYAIOTH apabCHKUMU
muppamu Bix 1 mo 144 3miBa HampaBo 1 3Bepxy BHu3 (1-12, 13-24,..121-132,
133-144). HomeHnkiaTypa Takoro apKylia CKJIAJa€ThCs TEX 13 TPhOX MO3HAYECHb -
Mo3Ha4YeHHs1 "MUIBMOHHOTO apkyma" Ta oaHiel 13 144-x 1mudp, SKi CTaBISATHCA
MiCTsl TIO3HAYeHHS "MUTBHOHHOTO apkymia", Hamnpukian, M-35-111 (ioro pamku:
48°00'-48°20' mH. m1. 1 25°00'-25°30' cx. 1.).
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Takum ynHOM, posrpadiieHHs W HOMEHKJIaTypa apKylliB KapT MaciTaliB
1:500 000, 1:300 000, 1:200 000 1 1:100 000 Ga3yroThCA Ha apKylll KapTH
Macmtady 1:1 000 000 1 yTBOPIOIOTHCS IUISIXOM MOy OCTaHHBOTO BiJIIOBIIHO
Ha 4, 9, 36 1 144 yactuHM (apKylni), a HOMEHKJIATypa CKJIQJIa€ThCs 13 TPhOX
MO3HAYEHb.

PosrpaduieHHss kapT KpymHIIIUX MaciiTabiB BiAOYBAeTbCA B JEHIO 1HIIWN
crnocio.

Apkym kaptu wMacmraly 1:50 000 OTpuMyIOTP UHUIAXOM  MOJUTY
nomnepeanporo, BuxigHoro Macmrtady 1:100 000 (M-35-111) ma 4 yactuHuM
CEPeTHBOI0 TAPATIELTo (48°50") Ta cepez{HlM MepuaiadoM (25°15") i3 po3mipamu
10" mo IJ_II/IpOTl Ta 15' MO JOBroTi i MO3HA4YalOTh BEIMKUMHU OyKBaMH HaIIOTO
andasiTy 3mBa HampaBo 1 3Bepxy BHHU3. HomeHkiaTypa Takoro apkyiia
CKJIQIa€ThCS 13 YOTUPHOX TIMO3HAYCHB: IMO3HAYCHHSI BUXIAHOTO, CTOTHCSYHOTO
apKy1ia 1 OJIHI€T 13 YOTUPHOX JITEp, Harpukiaa, M-35-111-b (fioro pamku: 48°50'—
49°00" mH. 1. 1 25°15'-25°30' ¢x. 1.).

Apkym kaptu Macmtadby 1:25 000 oTpuMyroTh 13 BHXIJHOTO apKylia
macmtady 1:50 000 (M-35-111-b) nwigxom mojity MOro Ha 4YOTHUPHU YACTUHU
cepennboro mapanemno  (48°55") 1 cepemnim  MepuaiaHom  (25°22'30") 1
MO3HAYAI0Th MAJMMHU OyKBaMH Hamoro angariTy 13 po3mipamu 5' 1Mo mUpoTi Ta
7'30" mo gosroti. HomeHkaTypa Takoro apkyIia CKIagaeThCs 13 M'SSTH MO3HAYEHbD:
NO3HAaYeHHs BUXITHOTO apkyma macmTady 1:50 000 1 ofHI€l 13 YOTUPHOX MaJIUX
Jitep, Hampukian, M-35-111— b-B (iforo pamkm: 48°50'48°55' mu. m. 25°15'-
25°22'30" ¢cx. 1.).

Apkym kaptu wMacmtady 1:10 000 oTpumyroTh 13 BHUXIAHOTO apKylla
macmtady 1:25 000 (M-35-111-b-B) muisixoMm moAaily HWOro Ha YOTHPU YaCTHHU
cepeanroro mapanewto (48°52'30") 1 cepenmnim wmepuaiaHom (25°18'45") 13
po3mipamu 2'30" mo mmpotri Ta 3'45" mo AOBroTi 1 IMO3HAIOTH apaOChKUMH
nudpamMu  37iBa HaAmpaBo 1 3BepXy BHU3. HoMmeHKIaTypa Takoro apkyiia
CKJIaJIa€ThCs 13 IIECTH TMO3HadYeHb: M-35-111—b— B-3 (fioro pamkm: 48°50'—
48°52'30" mH. m1. 1 25°15'- 25°18'45" ¢x. na.). PosrpadieHns it HOMEHKIIaTypy BCiX
MaciTabiB 300pakeHo Ha TaOIuIIl.

Poszepaghnenns ma nomenxknamypa apxyuiie kapm

Macmtab Po3mip apkymiis, y KinbkicTh apkymrin
rpajycax
3a 3a IOBTOTOIO B apKyli B apKYyIlll KapTH
HIUPOTOIO KapTh MJTH. MacITady
BUX1IHOI'O
MaciTady
1:1000 000 4° 6° 1 1
1:500 000 2° 3° 4 4
1:200 000 40' 1° 36 36
1:1000 000 | 0°20' 0°30' 144 144
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1:50 000 0°10' 0°I5' 4 o576
1:25 000 0°05' 0°7'30" 4 2 304
1:10 000 | 0°02'30" 0°03'45" 4 9216
1:5000 | 0°01'15" 0°01'52,5" 256 36 864
1:2000 | 0°00'25" 0°00'37,5" 9 331776

s 3pydHOCTI Tig0opy KapT 1 poOOTH 3 HUMHM Pa3oM 13 HOMEHKJIATYpPOIO
3aMUCYIOTh Ha3BY HAaWOLIBIIOrO HACEJIEHOro MyHKTY, Hanpukiaa, M - 35 (JIbBiB),
M -35-XX (TepHoriib).

HeBaxxko BCTaHOBUTH, 110 HOMEHKJIATypa apKyIliB KOHKPETHOTO MaclTady
— 1I€ KUIbKICTh, TTOCTIOBHICTD 1 BUJ] €JIEMEHTIB, 3 IKHX BOHHM CKJIaJal0ThCs, TOMY
32 HOMEHKJIATYypOI0 MOJKHA BCTAaHOBUTH MacmiTad apKylla KapTd Ta KOOPAWHATH
KyTiB H10T0 pamMoK.

JlaH1 nipo po3rpadieHHs, HOMEHKJIaTypy Ta pO3MIpH apKylIiB KapT pPi3HUX
MaciiTadiB HABOJATHCS Y BIAMOBITHUX TAOIUIISX.

TEMA 8. BUJIU 3MIOMOK

3OMKH BUKOHYIOTH pI3HUMHU TMpWIaJIaMd 13 3aCTOCYBAaHHSAM PI3HUX
MaTepialiB JyIsl peecTpallii oJep)KaHMX BUXITHUX JaHUX. TpaguliifiHO 3HOMKH
NOJAUIAIOTH, TEpHI 3a BCE, 3aJEKHO Bl MICHI 3HAXO/HKCHHS 3HIMaJIbHOTO
oOnaHaHHS TiJ 4Yac 3WOMOK Ha Ha3emHi Ta NOGimpsHi 3 BUKOPUCTAHHSIM
doTorpadiunux npuiaais (aepodororonorpadiuna 3itomka). OgHaK CTAHOBJICHHS
W pO3BUTOK HAa3eMHOTO 3HIMaHHS 13 3acTOCyBaHHsIM (oTorpadiii MICIIEBOCTI Ja€e
niJcTaBy Kiacu(iKyBaThU 3HOMKH Ha monozspagiuni ta gomomonocpagiuni 3
NOJAJIBIIMM TMOJALIOM Ha Ha3eMHI Ta MOBITPsSHI. MOKHA TaKOX BUAUIUTU 3HOMKH
Cy1i 1 3MOMKH TIeNb]Yy.

HailiyacTime 3WOMKH KIacH(iKylOTh 3a IMPHIaJaMH, SIKi 3aCTOCOBYIOTh Mif
yac iX BUKOHAHHS. Y MPAKTHUIl T€OJE3UYHUX JOCIIIKEHb MOIIUPEH] Taki BUIU
3MOMOK: T€O0JIITHA, 1110 BUKOHYETHCS 32 JJOIOMOTO0 TE€OA0JITIB, TAXEOMETPUUHA,
Ky BUKOHYIOTH 32 JIOIIOMOTOI0 TaxEOMETPIB 1 MEH3YJIbHA, SIKYy 31MCHIOIOTH 3a
JIOTIOMOTOI0 MEH3YJIBHOTO KOMIUIEKTY. B OKpeMux BHUIAQIKaxX BUKOPUCTOBYIOTH
OyCoJIbHY 3MOMKY, TIpH SIKIi OCHOBHUM T€OJIE3MYHUM IMPUIaIoM € Oycolib, Ta
OKOMIPHY 3MOMKY, CyTh SIKOi CTAHOBUTh BU3HAUCHHS BiJICTaHEH HAa MICIIEBOCTI «Ha
oko». Ha MicuieBocTi 3 HEHITKO BUPWKEHUMH (opMaMH peibedy 3aCTOCOBYIOTH
HIBEJIFOBAaHHS MTOBEPXHI.

Hazemni Tonorpadiuni 30MKH TOTPEOYIOTh 3HAYHKX 3aTpaT 4acy 1 3yChib
Ha Oe3rmocepeaHi BUMIPIOBAHHS Ha MICLIEBOCTI, TOMY iX MPOBOIATH JIMIIIE TOI,
KOJIM 1HIII BUAM 3WOMOK HEIOILUIbHI 3 €KOHOMIYHUX MIipKyBaHb (Maja IuIolla
JUISTHOK, JIJISTHKM y BUIJISIAL BY3bKOT CMyTrW TOIIO). Pazom 3 TUM MeH3ylbHA 1
TaxeoOMeTpUYHA 3HOMKU — JIIMOBUN METOJl HABYAHHS PO3YMIHHIO KapTH, 3B'S3KIB
rpadiqHOro 300pakeHHs 3 peaIbHUMH 00'€KTaMHU.
Tenep oOCHOBHUM BHUIOM 3HIMaHHs € aepodotoronorpadiyHa 3HOMKA,
3aCTOCYBaHHS SIKO1 JyK€ CKOpOYye O0OCST TIOJbOBUX POOIT 1 MiABHUIILYE
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OPOAYKTUBHICTH mpari. Po3pi3HAIOTh TaKOK TOPU30HTAJIbHY, BEPTHKAJIBHY Ta
Tonorpagiuyny 310OMKH.

TI'opuzonmansvna 3itomka. CyTb TOPU3OHTAIBHOI 3WOMKH TIOJISTAE Yy
BUMIPIOBaHHI TOPHU30HTAJIBHUX KYTIB 3a JOMOMOTOI0 KYTOMIPHHMX IMpHUJIAIiB —
TeoAoNiTiB. ToMy Taky 3MOMKY III€é Ha3MBaIOTh TEOAOJITHOI 3WOMKOM. 3a
pe3yJbTaTaMu TEOAOJITHOrO 3HIMaHHA OyAyHOTh KOHTYPHUM IUIaH MICIIEBOCTI, Ha
SAKOMY 300paXyrOTh KOHTYpH (TOPHU3OHTAJIbHI TIPOEKIi OOpHCIB) HaCEIeHHX
MyHKTIB, PIY0OK, 03€p, JICiB, TOJIIB, JOPIT Ta IHIMHX 00'€KTIB 1 CUTYaIIii.

Koutypuuii mnan He BigoOpaxkae penbedy, BUCOTHHUX IMO3HAYEHb TOYOK,
TOMY € TUIOCKMM 300pa’K€HHSIM MiCLIEBOCTI, a TEOAOITHE 3HIMAHHS — NIAHOBUM,
TOOTO TaKUM, III0 HE BU3HAYAE BUCOTHOTO TTOJIOKEHHS TOUOK, K1 3HIMAIOTh.

TeomomniTHE 3HIMAHHS BUKOHYIOTH 3 METOIO OTPUMAHHS IUIAaHY MICLIEBOCTI Y
BenukoMy Macmtabi (1:2000 — 1:10 000) qnst ckiiagaHHs MPOEKTIB Oy IIBHUIITBA
1HXKEHEPHUX CIOPY/, OyaiBesIb, aBTOMOOIBHUX JIOPIT TOIIIO.

ITix yac Teo0MTHOTO 3HIMAHHS BUKOHYIOTh TaKi BUIU POOIT:

1) PexorHocuiroBaHHsS MICIIEBOCTI, BHOIp MiCIlb 3aKJaJaHHSA 1 3aKpIUICHHS
BEPIINH TEOI0JIITHOTO MOJIITOHA.

2) BumiptoBaHHs I0BXKUWH JIiHIN MOJIITOHA.

3) BuMmiproBaHHsi  TOpPU3OHTAJIBHUX 1  BEPTUKAIBHMX KYyTIiB Ha TOYKaX
MOJIITOHA.

4) IlpuB's3ka MOJIIFOHA /10 OMIOPHUX ITYHKTIB A€p>KaBHOI a00 MICUEBO1 I'€0Ie3UYHO1
MEpEexi.

5) 3HiMaHHS CUTYallli MiCLIEBOCTI.

6) KamepanbHi poOOTH — ONpaltoBaHHs JIHIMHUX 1 KYTOBUX BUMIPIB, OOUUCIICHHS
KOOPJIMHAT TOYOK, TOOY0Ba IJIaHy.

Bepmuxkanvna 3itomka. CyTh BEPTUKAIBHOI 3MOMKU TIOJISITAE Y BU3HAYCHHI
BUCOT TOYOK MICIIEBOCTI IUISIXOM HIBENIOBaHHS. Higentosanuam Hasueaomo
BU3HAYEHHS NEPEGUIEHb MINHC OKPeMUMU MOYKAMU 3eMHOI NOBEPXHI 3 HACMYNHUM
oouucnenHam ix eucom. SIKIIO BUCOTHU TOYOK OOYHCIIEHO BIJHOCHO OCHOBHOI
PIBHEBOI TIIOBEPXHI, iX Ha3MBalOTh aOCOJIOTHUMHM BHCOTAMH, ITO3HAYKaMH,
anbTUTYyAaMHu. SKIIo iX OOYMCIIEHO BIHOCHO OYIb-SKO1 1HINOI, YMOBHO B3STOi
MOBEPXHI, iX HA3UBAIOTh YMOBHUMH.

Tonocpaghiuna  3itomka. Tomorpadiuna 3HWOMKAa  TOAUISAETHCA  HaA
TaxE€OMETPUUYHY, MEH3YJIbHY, OyCOJIbHY, OKOMIpPHY, (hoToTOnOrpadiuny (Ha3eMHy 1
MOBITPSIHY ).

Taxeomempuuna 3iiomKa — OAVH 3 BHJIIB BEJIMKOMACIITA0HOT TonorpadigyHoi
3MOMKH, IO BUKOHYETHCS 3a JIOMOMOTOI0 TaxeoMeTpiB. CIIOBO «TaXxeoMeTpis» Y
nmepekyiajii 3 TPelbKOi  O3Ha4Yae «IBHAKE BUMIptoBaHHs». [lIBuikicTh
TaXCOMETPUYHOI 3HOMKH JIOCATAETHCA THM, IO TIPH OJHOMY HaBeJEHHI
reO0JIC3MYHOTO MPUJaAy Ha 3HIMAJIbHUMN MIKET OACPXKYIOTh J1aHi, HEOOXITHI s
BU3HAYCHHS SIK IJITAHOBOTO, TaK 1 BUCOTHOT'O MOTO MOJIOKEHHS.

[le#i BuA 3HOMKHM Mae psJl TEpeBar Tepea IHIMMH BUIAAMU HA3eMHHUX
3MOMOK, SIKIIIO TIOJILOBI pOOOTH HEOOXITHO BUKOHATH 332 KOPOTKU Yac ab0o KOJU
HEMa€ CIPUSITINBOI IOTOAM ISl BUKOHAHHS 3MOMKH 1HIIMMH MeToaamu. Hemomik
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TaXxECOMETPUYHOI 3MOMKH B TOMY, IO TIPH CKJIAJaHH1 KapT y KaMepaIbHIUX YMOBaxX
BUKOHABEIb HE 0AYUTh MICIIEBOCTI, BHACIIOK YOT'0O MOKJIMBE YIYIIEHHS OKPEMHX
JeTajel MiCIIEBOCTI Ta MOB'sI3aHi 3 IIUM JIeSIK1 CIIOTBOPEHHSI B 1i 300paXKeHHI.

Men3ynona 3iilomka — OJH 3 BUIIB TornorpadiyHoi 3MOMKH, TIPU SKiM 3a
JIOTIOMOT'OI0 ONTUKO-MEXaHIYHOTO NPUIIANy Kinpezess Ta MeH3yau 0e3mocepeHbo
Ha 3HIMaJBHIN JIISHII CTBOPIOETHCS TomorpadiuHuii miaH abo KapTa MiCIIEBOCTI.
[Tin yac MeH3ynbHOI 3HOMKHM TOPU3OHTANIbHI KyTH HE BHUMIPIOIOTH MPUIAIOM, a
OJICPKYIOTh NUIAXOM TpadiuanX NOOYJAOB HA 3HIMAJIBHOMY TUIAHINETI, SKHMA
3aKpIMJICHU Ha MEH3YJbHINA JOIII, TOMYy MEH3YJIbHY 3MOMKY Ha3WBaIOTh TaKOXK
KyTOHapuCHOW (TpadiuHoro). MeH3ynabHa 3MOMKa MPOBOAMTHECS B MaciiTabax
1:5000, 1:2000, 1:1000 Ta 1:500 y pa3i BincyTHOCTI MaTepiaiiB aepoPpOTO3HOMKHU
a00 KOJIM 3aCTOCOBYBATH i €KOHOMIYHO HEBUT1IHO.

Y tomy, mo minaH OyAyeThcsi O€3MOCEpeHhO Ha MICIIEBOCTI, OCHOBHA
nepeBara MEH3yJbHO1 3WoMKH. Takuii croci® 3MOMKH Jja€ 3MOTYy IMOPIBHIOBATH
kaprorpadiuHe 300pakeHHsI 3 HATYpOro, OUIbII TOYHO IMPOBOJUTH TOPU3OHTAII,
BUJTyYyaTd OUIBIIICTh KaMepaJlbHUX OOYHMCIIOBaIbHUX pobiT. Hemomikamu
MEH3YJIbHOT 3OMKH € 3aJICKHICTh ii B1J TOTOAM, HU3bKA MPOJYKTUBHICTH MpaIl,
IpOMI3JIKE 3HIMAJIbHE YCTaTKyBaHHS.

Men3ynpHa 3iloMKa MOXe OyTH BHUKOHAHAa 3a TaKOK CXEMOIO: MiJrOTOBYl
poOOTH; 3ryLIEHHS TIE0JE€3MYHOI OCHOBHM IPOKIAJCHHS TEOMOJNITHUX XOIIB 3
BHpaxyBaHHSIM KOOPAMHAT HOTO TOYOK; MiATOTOBKA 3HIMAJIBHOTO TUTaHIIETa (CIOIU
BXOJATh MOOYJA0Ba KOOPAMHATHOT CITKM 1 HAHECEHHS TOYOK T€0JI€3UYHOI
OCHOBH 3 BIJJOMHUMH KOOPJWHATAMH, 3TYIICHHS 3HIMAJILHOI OCHOBH CTBOPECHHSIM
TCOMETPUYHOI CITKH, TMPOKJIAJCHHSIM MEH3YJBHUX XOJIB TOIIO); MPOBEIACHHS
3MOMKHM 3 OJIHOYAaCHUM KPECJEHHSM IJIaHy MICIIEBOCTI; OCTaTOYHE O(OpMIIEHHS
TUTaHy.

Aepomonoczpagiuna 3iiomka. @otoronorpadis — IUCHUIUIIHA, SKa BUBYAE
CIocoOu CTBOPEHHsI TonorpadiuHux KapT 1 TU1aHiB 3a Marepianamu GotorpadigyHoi
3OMKH MictieBoCTi. DoTorpadyBaHHss MOke OyTH BUKOHAHE 3 JIiTaka abo 1HIIOTO
JITATBHOTO amapara, a TaKOX 3 BHCOKMX TOYOK 3€MHOI MOBEPXHI. 3aJekKHO BiJ
TOro, sK 3poOjieHo (OTO3HIMKHA  MICIIEBOCTI, BHUIUISAIOTHL JBa  BUIU
dboToronorpadiuyHoi 3OMKH: aepodoToTomnorpadiuny 1 Ha3eMHY
dboToTonorpadiuny, abo GOTOTEONOTITHY.

JUist mepeTBOpeHHs 3HIMKa B ToNOrpaiuHy KapTy 4YM IUIAaH KpiM
dboTorpadyBaHHs MICIIEBOCTI MOTPIOHO MPOBECTH y TMEBHOMY O0OCS31 IOJIHOBI
tonorpado-reoie3nyHi 1 KamepalibHi  (oTorpaMmeTpuyHi poboTu. OcraHHI
NOB'A3aH] 3 BU3HAYEHHSM 3a (DOTO3HIMKAMU BUAY, POPMHU 1 MOJOKEHHS O0'€KTIB
MICLIEBOCTI TOIIIO, BHACIIAOK YOTr0 3HAYHO CKOPOUYYIOTHCS MOJIbOBI pOOOTH.

AepodoroTonorpadiuna 3WOMKa — 1€ OCHOBHA JEp)KaBHa 3MOMKa, SKYy
BUKOHY€E Tomorpadgo-reojaesnyna ciyxoOa. Ilupoko 3acTocoByroTh ii Takox min
yac reorpadiuHux Ta TiAporpadiuHUX MOCTIKEHb, y TEOJIOTii, MpU 3eMje- Ta
JICOBNOPSIAHUX poboTax, y OyaiBHMUTBI. Ha BiAMIHY BiI TaxeOMETPHUYHOI,
MEH3YJbHOT Ta Ha3zeMHOi (oroTomorpadiunoi 3iloMok aepodoToTonorpadivHa
3HAYHO CKOPOYY€ BHUTPATH Yacy 1 KOIITIB HAa CKJIQJaHHS TOmorpadiuHux KapT 1
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miadiB. Ile BimOyBaeThCs Hacammepes 3a paxyHOK TOTO, IO (oOTo3iOMKa mae
3MOTYy OJiepKaTH OJHOMOMEHTHI 300pa)K€HHS 3HAYyHOI 3a PO3MIPOM AUISIHKU
MICIICBOCTI y BUTJISI aepodomo3nimKy, a M 4ac Ha3eMHOI TPaauIliiHOl 3HOMKHU
Ha II¢ TOTPiIOHO 3HAYHO OLIbIIEe Yacy, TOMY IO 300paXKeHHsS MiCIIEBOCTI
CTBOPIOETHCS MOCTYIIOBO, BIJl TOUKH J10 TOUKH. KpiM TOro, OLIBIIICTE POOIT IjIs
CTBOPEHHS TOIOIpadigyHOT KapTH BUKOHYETHCS 3a JOIMOMOI0I TEXHIYHUX 3aCO01B
y KaMepalbHUX YMOBaX.

Hazemny ¢dotoronorpadiuny 30MKY 3aCTOCOBYIOTH JUIsl KapTorpadyBaHHS
HEBEJIHMKUX, TOJIOBHUM YHHOM TiPCHKUX, TEPUTOPIi, SKI HA Ha3eMHUX (POTO3HIMKAX
300paKaloThCsl Kpalle, HiK Ha aepo3HIMKax. li BHKOPHCTOBYIOTH TAaKOX IS
BUBUYEHHS PyXY JbOJIOBUKIB, 3CYBIB, MiJ Yac 3MOMKH Kap'epiB Ta JUIsi BUPIIICHHSA
psay 1HXKEHEpHUX 3aBAaHb. Y  JEIKMX BUMNAAKaX il KOMOIHYIOTH 3
aepodoToTonorpadiyHo0 31OMKOIO.

Aepodorositomka mossirae y pororpadyBaHHi 3eMHOI IOBEPXHi 3 JiTaka 3a
YiTKO PpO3POOIEHUMH TEXHIYHMMH yMOBaMH. li 3IiHCHIOIOTH CleLialbHUMK
monoepagiunumu  aepopomoanapamamu  (ADA), pobOoTa SKUX TMOBHICTIO
aBTOMAaTU30BaHa, TOOTO E€KCIOHYBaHHS (BIAKPUTTS Ta 3aKpUTTS 3atBopa ADA),
MEePEeMOTYBaHHSI IUTIBKU JIJII HOBOTO KaJipy, BUPIBHIOBAHHS IUTIBKH Yy IUJIOIIUHY
3I1HCHIOETHCS O€3 BTpy4YaHHs JIIOAUHU. B pe3ynbrari 6aratopazoBoro noBTOPEHHS
IIUKITY YTBOPIOETHCA aepo(iIbM Y BUTITISL PATY CYMIKHHUX 3HIMKIB.

TEmMA 9. IMPUHIOUIT BUMIPIOBAHHSI T'OPU3OHTAJIBHOI'O
KYTA. TEOJOJIT, HOT'O BYJIOBA
['opu3oHTanbHUN KyT — II€ NOPOEKIs KyTa Ha MICIEBOCTI, YTBOPEHOIO
CIOCTEPEKYBAIBbHUMHU HalpsMKamMu. BiH € JIIHIMHUM KyTOM ABOTPAaHHOIO KyTa,
YTBOPEHOT'O MPSIMOBUCHUMH MPOEKTYIOUUMH IUIOIIMHAMH, MPOBEACHUMU Yepe3 i
HaIPSIMKH.

Puc. 13.1. IlpuHIun BUMiproBaHHS TOPU30HTAIBHOTO KyTa
Ha pucynky 13.1 Takuil kyT yTBOpIOIOTH MomuHu E 1 F, mo npoxoasts
yepe3 HanpssMku OA ta OB 1 mepeTMHaOTbCS Ha NPSIMOBHUCHIN JiHII ZZ1, sika
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OPOXOAUTh UYepe3 TOUKY CTOSHHS crocrepirada. Mipoto kyra AOB €

ropu3oHTAIBHUNA KyT A'OB' = B Kyr AOB BuMmipioiTh 3a J0MNOMOTOIO
KyTOMIPHOTO Kpyra, BCTaHOBJIEHOTO TOPU3OHTAIBHO (TapajienbHO IUIOMMHI P)
Tak, 1100 HOro HEeHTp o 30iraBcs 3 MPAMOBUCHOIO JiHie0 ZZ1 Touku O. Pagiycu oa
1 ob kpyra po3ramoBaHi BianoBigHO B TuomuHax £ Tta F i mapanensHi cTopoHaM

ropu3oHTanbHOr0 Kyta AOB . Benuunna kyta £ 10piBHIOE Pi3HHII BifTKIB 10
KpyTy B TOUKax a1 b.

Kaacudikanis TeomoJitiB. 3a TOUHICTIO TEOJOJITH MOAICHI HA TPU TPYIIH:
TEeXHIYHI, TOYHI Ta BHUCOKOTOYHI. 7exHiywi NarTh 3MOTYy BH3HAYaTH KYTH 3
cepeHbOI0 KBajipaTnyHOI moxuOkoro Bix 10 mo 30". Jlo miei rpynu HajmexaTb
teomomitu T 15, T30, 2T30, 2T30I1 Ta iH. mOXHMOKHU BUMIPIOBAHHS KYTIB MOYHUMU
TeodoJiTaMu cTaHoOBIATL Bixm 2 po 10", eucoxomounumu—sigm 0,5 nmo 1".
BukopHCcTOBYIOTH 111 PUIaAX PU NOOYA0BI IepKaBHOI '€0A€3UYHOL CITKH.

Jlxepena moxubok. KyToBi BUMIpIOBaHHS HEMHMHYYE CYNPOBOKYIOTHCA
NOXMOKaMU BHITAJKOBOTO 1 CHCTEMaTHYHOTO Xapakrepy. CymapHy MOXHOKY
BUMIPIOBAHOTO KyTa YTBOPIOIOTH TaKi €JIEMEHTH: 1) MOXUOKM BUMIPIOBAHHS KyTa,
K1l BUHMKAIOTh BHACIIJOK HETOYHOI'O LIEHTPYBAHHS TEOAOJITA 1 BI3UPHUX LIJIEH;
2) mpuiagHl MOXUOKM, Kl BUHUKAIOTh BHACIHIJIOK MOPYIIEHb B3a€MO/IIi YaCTHUH 1
MEXaHi3MIB TEOJ0JIITa, 3) BJACHI TMOXMOKM BUMIPIOBAHHS KyTa — TMOMUJIKU
BI3yBaHHS 1 BiIiuyBaHHS; 4) MOXHOKH, BUKIWKAHI BIUIMBOM HECHPUSTIMBUX
30BHIIIHIX YUHHUKIB (YMOBHU BUJIUMOCTI, KOJIUBAHHS 300paKE€Hb TOIIIO).

Jlisi BUMIAJKOBUX MOXMOOK MOXe OyTH mociabiieHa BUKOPUCTAHHSIM OLUIbIIT
JIOCKOHAJIMX TIPUJIAJIIB Ta 3aC001B BUMIPIOBaHb, 301JIbIIIEHHS YUCJIA IPUHOMIB.
HalicipusiTauBIIIUM AJ11 BAMIPIOBaHb KYTiB BBXKAIOTh Yac MPUOJIM3HO Yepe3
0,5-1 roa. micna cxoxy Conng i1 3a 0,5-1 rox. go #oro 3axoxy. Y moiyacHHI
TOJIMHU KOJIMBAHHS 300paKeHb AyXe CUiabHI. CIpHUITIMBUMH TSI BUMIPIOBAHb €
MOXMYP1 JIHI.

BynoBa Teomoaita 2T30Il. Teomomit (puc. 13.3) npuszHaueHuit s
BUMIPIOBAHHS KYTIB B TEOJOJITHHX Ta TaXEOMETPUYHHUX XOJaX, MpU po30UBII
MJJAHOBUX 1 BHUCOTHUX 3HIMAJbHUX CITOK, JUIsI BUMIPIOBAHHS BIJICTaHEW 3
BUKOPUCTAHHSAM HHTSHOTO JaJIEKOMIpa 30pOBOi TpyOH, BHU3HAYEHHS MArHITHUX
a3UMYTIB 3a OPIEHTUP-OYCOJUIIO, a TAaKOX JJIsi HIBEJIOBAHHS TOPU3OHTAIBHUM
MIPOMEHEM 3a JIOTTIOMOTOI0 IUJIIHAPUYHOTO PIBHS Ha TPYOi.

OCHOBHUMH MOr0 YaCTMHAMH € TOPU3OHTAJIBHUN KYTOMIPDHUW KPYT,
BEPTUKAJIILHUN KyTOMIPDHUW KpyT, 30poBa TpyOa, sika KPIMUTHCA HAa KOJIOHKAX,
CUCTEMa IWIHAPUYHUX PiBHIB. KyTOMIpHI Kpyrm MarOTh CIIBBICHI 3 HHUMH
amigaaM 3 BIJIIKOBUMH IPUCTPOSMH.

TeomomiT KpimUThCS HAa INTATHBI IMIJICTABKOIO 13 TphOMa MiAHOMHUMH
rBuHTaMu. [li1 KOXXyXOM 3HAXOAUTHCS JIMO, KU CIY>KUATb JJI1 BUMIPIOBaHHS
TOPU3OHTAJIBHUX KYTIB (Ma€ pIBHOMIpHY KyToBY Ikany). [llkama BuKOHaHa
pagiaTbHUMU IITPUXaMHU 3 MO3HAYCHHSAM TPaTyCHUX IMOAIOK 3a TOAMHHUKOBOIO
cTpuiikoto. [JoBxkuHa nyru aiMOa MiX JBOMa CYCIIHIMU IITPUXaMU B TPaTyCHOMY
BUMIp1 Ma€ Ha3BY LIHU MOJUIKHU JT1MOA.
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Bich ropu3oHTanbHOro Kpyra 30ira€Tbes 13 BEPTUKAIBHOIO BICCIO, HABKOJO
aK0oi oOepraeTbcsi mnpuiaa. [Opu3OHTalbHA BICh 3'€IHYE€ 30pOBY TpyoOy 1
BEPTUKAJIBLHUM KpyT 3 alliJiaJiolo, MpU IbOMY TpyOa 1 Kpyr HacakKeHi Ha BICh
HarJIyxo, a ajijjaja 3 BiJIIKOBUM MPUCTPOEM — BUIbHO. 30poBa TpyOa obepTaeThes
HABKOJIO OC1 Yepe3 3€HIT, TOMY BEPTUKAJIBLHUN KPYT MOXKE 3HAXOJAUTHCS CIpaBa Bl
TpyOu (11e mosnoxkeHHs "kpyr crpaBa’ — KII) Ta 3miBa (monokeHHs "kpyr 371iBa" —
KJI).

JIiM0 3aKpimIto€ThCA 3aTUCKHUM TBHHTOM, @ MIKPOMETPUYHUM TBHHTOM
HAaBOJAUTHCA TOYHO HA TMOTPIOHY TOYKY. AHAIOTIYHO € 3aTUCKHUH Ta
MIKpOMETPUYHUI TBUHTH aJIiaa]u.

30poBa TpyOa 3aKpIIUTIOETHCS 3aTUCKHUM TBHHTOM, a MIKPOMETPUYHUM
HABOJUTHCSA TOYHO HA MPEIMET y BepTHKaIbHIN momuHi. CrerialbHuM KiIbLeM
npoBOaUTHCA (hoKycyBaHHSA. Ha KOKycCl BEpTHUKaIbHOIO Kpyra a3 JIjsi KpiIIeHHs
oycomi. Tpyba ciy>XuTh 1JI PO3TIISIIAHHS MPEIMETIB, pO3TaIlllOBaHUX Ha BIJICTaHI.
CxiaioBUMH 4YacTUHaAMU Tpyou € 00'eKTHB Ta OKyjsp. B cydacHux mpuiamax
3aCTOCOBAHO BHYTpIIIHE (DOKYCyBaHHS, 3aBISKH 4OMYy TpyOa repMeTH4Ha 1 B
npoueci GOKyCcyBaHHsSI HE 3MIHIOE CBO€I JOBKUHU. Y CTAHOBKY 30pOBOi TpyOuU st
crioctepexeHHs ((PoKycyBaHHS) BUKOHYIOTh MO OKy" oOepTaHHSIM JIONTPIAHOTO
KUTBIIS IO OTPUMAaHHS YiTKOTO 300paK€HHS CITKH HUTOK 1 "0 mpeaMeTy" 3MiHOIO
HOJIOKEHHS (POKYCYIOUO] JIIH3U 3a JOTIOMOT0I0 KPEMAJIbEPH 10 OTPUMAHHS YITKOTO
300paskeHHs 00'eKTiB crioctepeskeHHs. Y Teononita 2T30I1 — rBUHT Kpemanbepu
4yepe3 MOPOKHUCTY TOPH3OHTAIbHY BICh MPHIALy BUBEICHUN Ha KOJOHKY. Y
nepeaHii (poKabHIN MJIOMIMHI OKYJIIpa PO3TAIIOBAaHA CITKAa HUTOK, SKa JI03BOJISE,
OKpIM BI3YyBaHHS HampsiMiB, BH3HA4yaTH BIJACTaHI 3a JOMOMOIOK) HHUTSHOTO
Bigmanemipa (puc. 13.2).

BeprukanbHuii Kpyr npuiiagy Mae mofaioHy OyIoBY 10 TOPU3OHTAJIBHOTO.
Bice obepranns iM0a Ta ajxigaau CriBIagaloTh.

JlaHWi TEOJOJIIT € ONTUYHUM 1 BIIAIITOBAHHMM TaK, IO 300pa)K€HHS KA 13
TOPU30HTAJIBHOTO Ta BEPTUKAIBHOI'O KPYTiB MEpPEaroThCs HAa MIKPOCKOI, SIKUH
3HAXOJUTHCS TOPYY 13 30poBOI0 TpyOoro. Lle migBuIlye TOUYHICTH 1 3pYYHICTH Y
poOOTI 3 MPUIIATIOM — Y TIOJI1 30pY MIKPOCKOTA CIIOCTEPITalOThCs BIIUTIKK OApa3y 13
JIBOX KPYTiB.

[ TpuxoBHil MIKPOCKOII — 11€ ONTUYHUHN MPUCTPiH, y MO 30pY SKOTO BUIHO
BIJUTIKOBHM IITPUX; BIJIHOCHO HHOTO MEPEMILLYIOTHCS 300paKeHHs MOALIOK JIIMOIB
ropusoHTaibHoro (I') 1 BeprukansHoro (B) kpyris. ina noainku aim6a 05', necsti
YAaCTKU MOJUIKHU OIL[IHIOIOTHCS ""Ha OKO".

Cucrema piBHIB CIYXKUTb ISl BCTAHOBJIEHHSI Te€oa0d1Ta (200 HOoro okpemMux
YaCTHH) Y NpPaBUJIbHE TOJOKECHHS BIJJHOCHO TOPH30HTAIBHOI IUIOMIMHU. PiBHI
OyBalOTh MWIHAPUYHI Ta KPYyIJi, TEOJOJITH  OOJagHaHI  TEPEBAXKHO
MWTIHAPUYHUMA PIBHSAMU. AMITyJla TakKoro pIiBHA SBIsAE€ COOOI0 3alOBHEHY
cipuanuMm edipom ab0 €THIOBUM CIUPTOM CKIISIHY TPYOKY 3 BEPETCHOIOIIOHOIO
BHYTPIIIHHOIO TIOBepXHE. [lapa 3amoBHIOIOYWOI pPIAMHU YTBOPIOE OyNbOAIIKY
piBHS. [3 30BHIIIHKOTO OOKY aMITyJId HAHOCSTh LIKaTy 3 LIHOIO MOAUIKH Bia 1" 10
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2'. lleHTp mIKaM BBa)KAIOTh 3@ HYJIb-IIYHKT. SKi1o Oynp0arika piBHS 3HaXOUTHCS
y HyJb-ITyHKTi, TO BICh IIMUTIHIPHYHOTO PiBHS 3aiiMa€ TOPU3OHTAIHHE MTOTOKCHHS.
Kpyrnwmii piBeHb 3aCTOCOBYIOTH JIMIIIE Ha JCSKUX THIAX TEOJOJITIB, /e BiH
B1JIirpa€e JOMOMIKHY POJIb YCTAaHOBYOTO PiBHS.
Jlyis BUKOHAHHSA POOIT TEOMOJIT 3aKPIIIIOIOTh 3a JTOTIOMOTOI0 CTaHOBOTO
I'BUHTA Ha INTATHUBI, 0 € IPUCTPOEM Y BUTIIAI TPHOX 3'€JHAHUX 3 OJHOTO KiHIIS

n "

Puc. 13.2. Citka HUTOK 30pOBOi TpyOH

i1

Puc. 13.3. Texuiunuit reonomnit 2T30I1: 1-30poBa Tpy6a; 2,30—-BepTuKanbHUN KpyT; 3,29—
KOJIOHKH TpyOH; 4,26-—TOpU30HTAIBHUAN KPYT; 5,22—IIiIcTaBKa T€010iTa; 6,231 1iioMHN
I'BUHT; 7,24—0CHOBa; 8—CTaHOBHH I'BUHT; 9—3aKpiMHUIA IT'BUHT JIIMOAa TOPU30HTAILHOTO KPYTa;
10—BunpaBHi TBUHTH HWIIHIPHYHOTO PiBHS; | 1—3aKpimHUi TBUHT ajiiagi TOPHU30HTAITEHOTO
Kpyra; 12—muninapuunuil pisens; 13,19-rBuHT kpemanbvepu; 14,18—3akpinHuii TBUHT TpyOH;
15,17-Bi3up 30poBoi TpyoH; 16—30poBa Tpyda; 20—MIKpOMETPUYHHI I'BUHT 30pOBOi TpyoH; 21—
MIKPOMETPUYHUIN TBUHT aji/laZii TOPU30HTAILHOTO KPYra; 25—MIKpOMETPHUUHUI TBUHT JiMOa
TOPU30HTAIILHOTO KPyTa; 27—0KYJIsp BIITIKOBOTO MiKpocKkora; 28—m3epkaibiie; 3 1-ma3 ais
KpiruieHHs 6ycodi.
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TEMA 10. 3BAJAYI I METO/IU HIBEJIFOBAHHS. CIIOCOBH
TFEOMETPUYHOI' O HIBEJIJFOBAHHSA
Higenweanna. Memoou nisentoeannsn

CyKymHICTh T'€OJIe3MYHUX BHMIpPIOBaHb, SKi BUKOHYIOTH 3 METOIO
BU3HAYCHHS MEPEBUIIECHb MK TOUKaMu (Pi3nyHOi moBepxH1 3emili abo iX BHCOT
BiTHOCHO TPUIHSATOI MOYaTKOBO1 TIOBEPXHI HA3UBAIOTh HIBENIHOBAHHIM.

HiBentoBaHHS BHKOPUCTOBYETHCS [IJII BH3HAYCHHS BUCOT OMOPHUX TOYOK
JIep’KaBHOI 1 3MOMOYHUX BHUCOTHHX Ta IJIAHOBO-BHCOTHUX TI'€OJIE3MYHUX MEPEXK,
npu TomorpadiyHUX 3WOMKax MICLEBOCTI, MpH OYIIBHUIITBI aBTOMOOUIbHUX Ta
3aJI3HUYHUX NUIAXIB CIOJYYeHHs, BOJO- Ta ra3oMpOBOJIB, MPH IMPOEKTYBaHHI,
OyAIBHUIITBI 1 €KCIUTyaTallii MPOMHCIOBHX Ta COLIAJbHO-KYJIBTYPHHX O0'€KTIB
TOIILIO.

Po3pi3HAIOTh JA€KiIbKa OCHOBHUX METOJIB HIBEIIOBAHHS: 2eomempuune,
mpucoHoMempuute, Qizuune, cmepeopomozpammempuine Ta MeXaniyme.
lI'eomempuune HIBETIOBaHHS BUKOHYIOTb FOPU30HTAJIBHUM IPOMEHEM Bi3yBaHHS.
[Ipu 11bOMyY BUKOPUCTOBYIOTH HiBeip 1 peiku (puc. 15.1, a).

d

Puc. 15.1. MeToau HiBe/tOBaHHS: @ — FEOMETPUYHUMN, O — TPUTOHOMETPUYHUIN

Tpueonomempuune HIBEIIOBAaHHSI BUKOHYIOTH MMOXUIIUM MPOMEHEM
(man. 15.1, 6). BumipsBmum kyT Haxwiy JdiHii V 1 BIACTaHb ¢i MK TOYKaMH,
MEPEBUIIICHHS! O0YUCITIOIOTH 32 TPUTOHOMETPUIHUMU (HOpMYyIIamMHu.

@izuynux crnocoOiB HIBETIOBaHHS Kiabka. [Ipu IIbOMYy BHUKOPHUCTOBYIOTH
MEBHI 3aKOHOMIpHOCTI npupoaHux sBuil. Croau Hauexarh OapoMeTpuyHe,
TiIpOCTaTUYHE, Pa/Iio- 1 3ByKOBE HIBEIIOBAHHS.

bapomMerpuuHe HiBeNIOBaHHS 3aCHOBAHE HA TOMY, IO 13 3MIHOIO BHUCOTH
TOYOK HaJl PIBHEBOIO MOBEPXHEIO 3MIHIOETHCS aTMOchepHUil TUCK. Bumipioroun
TUCK OapoMeTpamu, aHEpoilaMH Ta IHIIMMHU NpUTaZaMH, OJEPXKYIOTh JaHl JJis
O0OYHCIICHHS] BUCOT TOYOK.

['iapocTaTuyHe HiBEIIOBAHHS 3aCHOBAHE Ha BJIACTUBOCTI PIJIMHU 3aiiMaTH B
CTIOJYYEHHUX MOCYANHAX OJJHAKOBY BHCOTY.

Mexaniune HIBENIOBaHHS BUKOHYIOTH HiBeJIipaMU-aBTOMaTaMu, OyIOBY
SKMX 3aCHOBaHO Ha 1ii Bucka. Jlo pamu Benocunena (puc. 15.2) ado aBToMOO1LIS
niJBieHo MasTHUK. CUCTEMOIO Iepe/iad MasTHHUK 3B'SI3aHO 3 OJIIBIIEM, SIKUM Ha
MIJTIMETPOBOMY Tamiepi HAKPECTIOE MPOGLTH TPOUICHOTO TUIAXY.

Macmtab npodino mis ropusontansuux JiHid 1 0 2000 a6o 1 : 5000, ps
BEepTUKAIBHUX JiHIN B 10 pa3iB OiIbIIHiA.

CepenHio KBaJgpaTUYHY TIOMUJIKY BHU3HA4YeHHS BHUCOT HIBEJipaMu-

aBTOMAaTaMU B CIIPUSTIIMBUX YMOBAX O0YHCIIIOIOTH 32 (POPMYIIOLO:
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-
'mhi{]JlSéL M ’ (151)

ne L — 1oBXuHa HIBETIPHOTO X0y, KM.
[Tpu poOoTI Ha 30paHiii P MOMUJIKA 301TBIIYETHCS BJIBOE.
HiBenipu-aBTOMaTH JOMUIBHO BUKOPUCTATH TIPH MOTIEPEAHROMY BHOOP1 Tpac
JIOpIT, KaHATIB Ta 1HIIUX JIHIMHUX CIIOPYH, @ TAKOX MPHU BU3HAUCHHI MOMEPEUHUX
nepepi3iB JOJIMH Pik a00 JIOMOBUH, Ha SKHUX MepeadadaroTh Mooy IyBaTH Tpeoti.

Puc 15.2. HiBenip-aBTOMaT ApTaHoBa
domoepammempuyHe  HIBEIIOBaHHS  3aCTOCOBYIOTH MpPU  Ha3eMHIA 1
aepodoTroziomiii.

HiBentoBaHHA Ha3MBAIOTh CKIAOHUM, SIKIIO TIEPEBUIIEHHS MIXK JBOMa
TOYKAaMU BHM3HAYalOTh OUIbII SIK 3 OJHIEI CTaHUIi. Y MepeBaKHId OLIbIIOCTI
BUITAJIKIB KOPUCTYIOTHCS CKIIATHUM HiBEITFOBAHHSIM.

I'eomempuune nieenitosannsn. Byoosa nisenipa H-3
['eomeTpuyHe HiBEIIOBaHHA BUKOHYIOTH 3a JIOIOMOIOIO  Higenipa —
TCO/IC3UYHOTO TpUIady, SKAA TNPU3HAYCHWA I BU3HAYCHHS  PI3HUIN
BUCOT JIBOX TOYOK T'OPU3OHTAJIBHUM MPOMEHEM 1 MpHUIadiB, SIKI BXOIATh B
HIBEJIIPHUN KOMIUIEKT: IITAaTUB, Bl HIBETIPHI peHKH 1 OarMakH.

Hisenip Oynb-akoi KOHCTPYKIli CKIAAA€ThCS 3 TPhOX OCHOBHHMX YACTHH:
30pOBOi TPyOHM 3 CITKOIO HUTOK JJIsi 3HSATTS BIUTIKIB MO PEHIIl; MPUCTPOIO, IO
3a0e3nedye rOpu30HTAIBHE MTOJI0KEHHS JIIHIT Bi3yBaHHS 1 MIJACTaBKU 3 MPUCTPOEM
JUTSl IPUBENICHHS PUJIaay B poOOYE MOTOKEHHS.

Hisenipni petixu BUTOTOBJSIOTH 13 BUTPUMAHUX, CHEIATbHO OOPOOICHHUX
SAJIMHOBUX a00 COCHOBHMX OpYCKIB, IUIacTMac, MeTaidy a0o IHIIMX MaTeplajiB, sKi
BIIMOBIal0Th BUMOraMm A0 peuok. Ilominku Ha pelkax HaHECEHI y BHIJISIL
CaHTUMETPOBHX IIALIEYOK, sIKI OUM(pOBaH1 yepe3 caHTUMETp. Peliku, ik mpaBuio,
TPHLOXMETPOBI, ABOCTOPOHHI: OCHOBHA INKaJla — YOpHA, J0JaTKOBa — YEpPBOHA.
Hynb 4opHOiT CTOPOHM peMKHU CIIBIAIA€ 3 OKOBAHUM 11 KiHIIEM — I'aTKot0. [Toaimku
Ha YEPBOHIN CTOPOHI PEHKH 3CYHYTI BIJHOCHO MOJIJIOK Ha 4YOpHIii cTopoHi. ITpu
HIBEJIIOBAaHH]1 PEMKM BCTAHOBIIOIOTH HA KIJIKU, METaJIIYHI KOCTHIII a00 OarMakH.

Hisenipni 6awmaxu mpencTaBisioTh COOOI0 METAJIEBl 3IUTKH y BUIIISIIIL
IJIACTUHOK 31 cepuuyHMMU TOJIOBKaMu Tocepenuui. [lim vac HiBemoBaHHS,
MOTIEPETHHO 3HSBIIM JIEPH, OAallIMaky KJIAAyTh HA TPYHT 1 BCTAHOBIIOIOTh HA HUX
pENKU N'ITKOIO JOHU3Y.

3a KJlacOM TOYHOCTI HIBENIPU MOMUISIOTH Ha: BUCOKOTOuH1 H-05, Ne(07,
touni H-3, H-3KJI ta texniuni H-10 (umdpu B mmdpi HiBemipa O3HAYAIOTH
CEpEIHIO KBAJAPATUYHY TTOXUOKY B MM, SIKy OTPHMYIOTh IIPH HiBEJIFOBaHHI Ha 1 KM
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noJBifHOTO X0y, OykBH K 1 JI, sIKl CTOSITH Micias U pH, 03HAYAIOTh, BIAMOBIAHO,
HIBEJIP 3 KOMIIEHCATOPOM 1 JIIMOOM).

Higenip H-3 nae mepeBepHyTe 300pakK€HHsI, HAJICKHUTh O KJIACy TOYHHUX
HIBENIpIB 1 3a0e3reuye 30UTbIIeHHS 30poBoi Tpyou — 31.5%, HaiiMeHIy BiACTaHb
Bi3yBaHHS iM , I[IHY MOJIJIKK PiBHIB: Kpyrioro —10', KOHTaKTHOTO HWJIIHAPUYHOTO
—15". Maca npunany y dyrasapi 1.8 kr. I[lpunag npuszHadueHuit 111 BUKOHAHHS
HipemoBadHs III 1 IV kiaciB, a Takox Il 1HXKEHEPHO-TEOJIE3UIHUX POOIT MpHU
BUIITYKYBAaHHSX B OyIBHUIITBI.

HiBenip mpHUKpIIUIIOIOTH 10 IITaTHBAa 3a JOTOMOTOI0 CTAaHOBOTO TBHMHTA 1
OpYyXHOi TIacTUHU. Bick oOepTaHHA HiBeNmipa y BEPTUKAIbHE TOJOXKEHHS
BCTAHOBJTIOIOTH 32 KPYTJIMM PIBHEM 3 JOTIOMOTOIO MMiJHOMHUX TBHHTIB, TBUHTOBA
Hapi3ka SKUX BXOJUTh B THI3AA MiAcTaBkU (Tpurepa). Jns HaOIMKEHOTO
HaBEACHHS TPYOW Ha PEKy BUKOPHCTOBYIOTh MYIIKY HaJ O0'€KTHBOM 30POBOI
TpyOu HiBedipa, JJIsi TOYHOTO — HaBIJHUW TBUHT, KWW IMpaIoe, Kojlu TpyOa
3aikcOBaHA 3aKPITUIIOBAIbBHUM TBUHTOM. [ BUHT KpeMajbepu NMPU3HAUYCHUM IS
dbokycyBaHHS TpyOHW, a PI3KICTb 300pakeHHS CITKH HHTOK JOCSTAEThCS
oOepTaHHSIM JTIONTPIMHOTO KUIBIS OKyJsdpa. [lepea KOKHUM BIUTIKOM MO peii
BI3UPHY BICh HiBeJipa BCTAHOBIIIOIOTh Y TOPU30HTAIBHE MOJIOXKEHHS €JIeBaIllHHUM
IBUHTOM.  300pa)keHHS  MOJIOBUHOK  KIHIIB  OynbOalmkKM  KOHTAKTHOTO
WIIHJIPUYHOTO PIBHS Y€pe3 CUCTEMY IPHU3M IEepelaloThCsl B IOJIE 30py TPyOH.
Axo neHTp OyapOanIkyu piBHSI CyMICTUTH 3 HYJIb-ITYHKTOM aMITyJId, TO BUHUKHE
ONTUYHUN KOHTAaKT — 300pa)K€HHs MOJOBUHOK KIHIIIB OynbOAIlIKu piBHSA OYIyTh
PIBHUMH 32 JIOBXKMHOIO 1 YTBOPATh Y BEPXHIN YaCTUHI CyUUIbHY Ayry. [Ipu Haxwmm
OC1 pIBHSI KOHTaKT NOPYIIYETHCS.

CyTb TeOMETPUYHOTO HIBEJIFOBAHHS MOJIATa€ y BUMIPIOBAHHI BIJICTAHEH Bij
JIesIKOi YMOBHOI piBHEBO1 IMOBEPXHI 10 TOUOK (13MUHOI MOBEepxHi 3eMii. OCKUIbKU
HE3HAuHI 3a TUIOICIO JUISHKN PIBHEBOI MOBEPXHI MPUUMAIOTHCS 3a TUIOIIHUHY, TO
CUCTEMY TaKHMX PIBHEBUX MOBEPXOHbB, Kl MPOXOIATh Y€pe3 TOYKHU HIBEITIOBAHHS,
NPEACTABIAIOTh Yy BHUIJISAI TOPU3OHTAIBHUX  MapalielbHUX  MOpIMHUX, a
MEPEBUIIICHHSM BBAXKAIOTh JIOBXKMHY HOPMalli MK HUMH, sIKa BHU3HAYAETHCS
PI3HMIICIO JOBXHH BIAPI3KIB BiJ piBHEBUX ((I3MYHMUX) TMOBEPXOHb TOYOK IO
YMOBHOT PIBHEBOT MOBEPXHI, SIKa MPOXOAUTH HA/I TOUKAMHU.

Po3pizusitorh ABa crnocoOW TEOMETPUYHOTO HIBETIOBAHHS: 13 CEepeauHM 1
BIIEpE/I.

[Ipu HiBeNMIOBaHHI 13 CEpeAMHU JJIsI BUBHAUCHHS MIEPEBUILIEHHS OJIHIE€T TOUKU
HaJl 1HIIOK BCTAHOBJIOIOTH HIBEJIp Ha OJHAKOBUX BIJCTAHAX MIDK HUMHU 1
OPUBOASTH HOTO BI3UPHY BICH Yy TOPU3OHTANIbHE TMOJOXKEHHA. Hanx Toukoro
BEPTUKAJIbHO BCTAHOBJIIOIOTH HIBEJNIPHI PEWKHM 3 HAHECEHUMHM Ha HHX
CAaHTUMETPOBUMH TOAIIKAMH, BIJJIIK SIKMX BEIACTHCA BIJ iX HIKHIX KIHIIB J0
BEepXHiX. Bi3yroun mOCHiOBHO TOPH3OHTAIBHUM MPOMEHEM Ha pPEKku, OepyTh
BIUTIKM @ 1O 3aaHii 1 b mepemuiéi pedikax. Touky B, MEpeBHINCHHS I SIKOT
BU3HAUYAIOTh 1 PEMKy BCTAaHOBJIEHY Ha Hid, HAa3UBAIOTh NepPeoHbOl0, & TOUKY A,
BIJIHOCHO SIKOi BU3HAYAIOTh TIEPEBUIIICHHS 1 pEHKY BCTAHOBJICHY Ha HIl — 3A0Hb010
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(puc. 15.3). [TepeBurieHHs MiXk JBOMa TOYKAMH BH3HAYAIOTH SK PI3HUIIIO BITIKIB
IO 3aJIHIM 1 MO MepeIHIN perKax.

Puc. 15.3. 'eomeTpuyHe HIBEIFOBAaHHS

B 3amexH0CTI BiJT BUCOTHOTO ITOJI0KEHHS TOYKH B MO BIIHOIIEHHIO 10 TOYKHU
A, TIepeBUIIICHHS MOXe OyTH JojaTHIM, sKmo a>h abo Bimx'eMHuM, skmo a<b.
SIkmo abCcoJIFOTHA BHCOTA OJIHIET 13 TOYOK BiJOMa, TO BHCOTA 1HIIIOI BU3HAYAETHCS
3a GOpPMYJIOIO :

H,=H,+hp. (153)

[Ipr HiBenmrOBaHHI BIIEpeJ HIBENIp BCTAaHOBJIIOIOTh HAJ TOUYKOW A.,
BUMIPIOIOTh OT0 BUCOTY I 1 OepyTh BIUIIK IO peiIli b , sika BCTaHOBJIEHA HA TOYII
B. B Takomy BUMaAKy, 11 BUSHAUCHHS TIEPEBUILCHHS 71,45 B GopMyITy (2) 3aMiCTh
BEJIMYMHU @ IT1ICTaBIISIOTH i.

a BUCOTY TOUKH BU3HAYAIOTh 32 (POPMYIIOIO:

H,=H,+i-b, (15.5),

ne cyMy Hy+i Ha3uMBalOTh BUCOTOKO BI3UPHOI OCl 30pOBOI TpyOW HiBeJipa HaJ
piBHEM Mops ab0 HaJ YMOBHHMM piBHEM — ropuszoHToMm mnpuiany ['TI, 3Bigku
dbopmyina (3) HaOyBae BUTTISY:

Hp=ITI-b. (15.6).

HiBentoBaHnHs 13 cepequHU Ma€ TepeBard IMepes] HIBEIIOBAHHSM BIEpeEs,
OCKUJIbKH, TIO-TIepIlle, KOMIICHCYIOThCS TMOXHWOKHM BIJUTIKIB, SIKI BHUHHKAIOTh 3a
paxyHOK MOXJIMBOTO BIIXWJICHHS BI3UPHOI OC1 HiBeJNipa BiJl TOPU3OHTAIHLHOTO
MOJIOKEHHS 1, TO-ZIpyre, 301IbIIYEThCA BIACTaHb MK MIKeTaMH (MakCHMalibHa
BiJICTaHb MIJK HIBEJIIPOM 1 peiKaMu TIPH HIBEJIFOBaHHI BIEPE]l CTAHOBUTH
100-150 M, a mnpu HIBENIOBAaHHI 13 CEPEIWHU, SKIIO JI03BOJSIOTH YMOBHU
MICIICBOCTI, MO>KHA HIBEJIIOBATH TOYKH, 5K 3HAX0AsAThes Ha Bijgctadi 200-300 m).
BiacTani O11b1110T NPOTSXKHOCTI HIBEJIIOIOTH 3 JEKUIBKOX CTaHIIIM, sSIKi 3B's3aH1 M1XK
co00r0 crniibHUMHU TOYKaMH. CHIBHI JUIsi JBOX CYMDKHUX CTaHIIA TOYKHU
HA3UBAIOTh 3853yH0uuMU, 1 IX BUCOTH, K MPABUIIO, OOUMCIIIOIOTH MOCITOBHO 3a
HAIMpPsIMKOM HIBEJIOBAHHSI 4Y€pe3 MEepPEeBUILEHHS. [HII TOYKM HIBEJIOBAHHS, SKI
B1I0OpakaloTh XapakTEepHI TOUKU MICIIEBOCTI, HA3UBAIOTh MPOMINCHUMU, 1 1X
BHCOTH OOYHMCIIOIOTH Yepe3 TOPHU30HT TNpwmiany. HiBelmroBaHHS Ha3HBAETHCS
npocmum, KO0 TMEPEBUIINECHHS MDK JBOMa TOYKAaMHM MICIIEBOCTI BU3HAYAIOTh 3
onmHi€l cranmii. Cmanyicio HA3WBAIOTh MICIIC BCTAaHOBJICHHS HiBellipa B IPOIIECI
BUMIPIOBaHHS.

HiBemroBaHHS MDK 3HAYHO BIIJaJCHUMH a00 pO3MINICHUMH Ha CXHI
TOYKAMU TPOBOSTH 3 JIEKIIBKOX CTaHIIIN, sIKI YTBOPIOIOTH Higenipuuti xio. Take
HIBEJIOBAHHS HA3HMBAIOTh CKIAOHUM a00 nociioosnum. CHUIBHI TOYKH IS JTBOX
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CYMDKHUX CTaHIM Ha3WBaIOTh 36'3yI0uumu, a TEPEBUILEHHS MDK KIHIEBUMHU
TOYKAMH XOJIy MPH Bimumikax @i mo 3amuix i Pr — mo mepesHix peiikax BH3HAYATHCS

3a GOpMYJIOIO:
2hi= 2@ b | (15.7)

TOOTO cyma MEpPEBUIIECHb XOAYy AOPIBHIOE PI3HUII CyM BUIIIKIB MO 3aAHIN 1
nepeaHii perikax. BigMiTKy KiHIIEBOi TOUKH B X0y 00YUCITIOIOTH 33 (OPMYIIOLO.

Higenipai xoau MOXyTh OyTH 3aMKHEHUMH 1 pO3IMKHEHHMH. Pi3HOBHIOM
3aMKHEHOTO HIBETIPHOTO XOAY € XiJl, BUKOHAHUWA y TMPSMOMY 1 3BOPOTHOMY
HampsMKax IO OJHIM 1 TiM ke JHIT HiBedroBaHHA. [Ipu BiJICYTHOCTI MOXHMOOK
BUMIPIOBaHHS MEPEBUILICHHS T10 MPSIMOMY 1 3BOPOTHOMY XOJy TTIOBUHH1 OyTH piBHI
3a a0COJIFOTHOIO BEIMYHUHOIO 1 0OEPHEHI 33 3HAKOM.
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