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BBeaeHnue

Jletnsia nonesas npaktuka (JIIIII) mo reorpadum — HeoTheMIeMas 4acTh
POTPaMMBbl OJATOTOBKY OaKkaaaBpOB — IKOJOTOB U MPUPOAOTIOIb30BATEIICH.

[enpro gaHHOM MPAKTUKU SIBISAETCS 3aKpeIieHWe W yriyOJieHHe 3HaHUM,
MOJIYYEHHBIX CTYJACHTAMHU Ha JICKIIMOHHBIX U MPAKTHUYECKUX 3aHATHUSIX, IPUOO-
peTeHNEe YMEHUIN U HABBIKOB pabOTHI C T'€0JIE3NYECKUMHU TTPUOOpamMu, mpoBe/e-
HUS Tomorpaduueckoil CheMKH U CO3/IaHMs Ha €€ OCHOBE TOMOTrpadUUYECKUX
IJIJAHOB MECTHOCTHU. 3aJa4d, PEMIAEMBbIE B XOA€ MPAKTUKU: OCBOCHUE TEXHUYE-
CKHUX CPEJICTB ISl POBEJCHUS ChbEMOK MECTHOCTH; 03HAKOMIICHUE C METOJaMH
U IpreMaMu Tornorpado-reoie3ndeckux padboT; OBIaJICHUE HaBbIKAMH PaOOTHI
C IPOCTEUIITUMH TE€OAE3UUECKUMHU MPUOOpaMH JIJIsi TOMOTrpapuIECKuX ChEMOK
MECTHOCTH; 3aKpEIJICHUE TEOPETUYECKUX 3HAHUM O Tornorpaduueckon Kapre,
IIPUEMOB OPUEHTUPOBAHHUS HA MECTHOCTH.

B naHHOM MocoOuU M3JI0KEHBI TEOPETUUECKUE U TTPAKTUYECKUE CBEIICHUS
Mo Teoje3ur M Tomorpaduu, HEOOXOIUMbIC MJIA YCHEITHOTO MPOXOXKIACHUS
JTAHHOTO dTara 00ydJeHUSI.

Pabounii 1eHb B MOJIEBBIX YCIOBUAX JAIUTCS 6 yacoB. B 00s3aHHOCTH CTY-
JIEHTAa BXOJUT BEJICHHUE 3aIlMCEH MOJEBBIX HAOIIOJCHUM B IMOJIEBOM KHUXKKE,
KOTOpasi JOJKHA COJACP>KaTh OCHOBHOW (pakTUUecKud Marepuas, coOpaHHbBIN
B MapuipyTax, U SBIATbCSI OJHUM M3 OCHOBHBIX MCTOYHUKOB MPHU HANKHCAHUU
OTYETa O MPAKTHUKE. B MOJIEBYI0 KHUKKY 3aHOCAT JaHHBIE IO OPUEHTUPOBAHUIO
Ha MECTHOCTH, Teorpauyeckoil MpHUBS3KE, PACCTOSIHUS MEXKIYy TOYKaMu
HaOJII0/ICHUS, OMTMCAHUE TOYEK HAOJIOJEHUM, XapaKTePUCTUKY OOBEKTOB, OIHU-
CaHUE€ U 3aPUCOBKU OOHAKECHUH, MPOPUIN U pa3pe3bl, CXeMAaTUUYECKUE PUCYH-
ki U T. 1. [lo 3aBepiieHur BceX MOJEBBIX M KaMepallbHbIX padOT CTYIEHT
MPEJICTABIISIET OTYET O MPAKTHUKE.



1. Co3aaHue TonorpadpuyecKux KapT

['eorpadus kak Hayka TECHO CBsi3aHa C CO3/IaHUEM U MCTIOJIb30BAaHUEM KapT.
C ofHO CTOPOHBI, reorpapuuecKre UCCIEeIOBAaHUS OMUPAIOTCS Ha KapTorpadu-
YECKHU MaTepual, a ¢ APYro — Aar0T CBEACHUS JJIsl CO3/JaHUs HOBBIX KapT.

Tonoepaguueckumu Ha3bIBAIOTCS KAapThl, HA KOTOPHIX C OJMHAKOBOM CTe-
MEHbIO TMOAPOOHOCTH OTOOpA)KEHBI BCE JJIEMEHThI MECTHOCTH (HACEIICHHBIC
MyHKTBI, JOPOTH, PEKHU, JIUHUU CBS3U, PACTUTEIbHBIA MOKPOB U T. 1.). Takue
KapThl MOKHO Ha3BaTh YHUBEPCAIbHBIMH, OOIIereorpa@uuecKuMu — B OTJIH-
Yue OT TEMATHYECKUX KapT, MOCBSIIEHHBIX OTOOpa)KeHHIO OoJiee MM MEHEe
y3KOTO Kpyra 00ObEKTOB UJIU SIBJICHUM.

1.1. T'eode3us u monozpagus

Co3manue kapThl — CIOXKHBIM U TPyAOEMKHN mpouecc. Haykon, kotopas
0oOBbEeIMHSET BCE ATAIbl CO3/IAaHUS KapT U JAPYrUX KapTorpaduyuecKux Mpou3Be-
JICHUH, SIBISICTCS TeoIe3Usl.

T'eode3us (rped. yewoolcio. OYKB. <«JICIEHUE 3€MIIN», OT. YN «3emiisi»
o0 O «IeNo») — Hayka, uzydaromas GopMy U pa3zMmepbl 3eMIIH, a TaKkKe
OTJIETIbHBIX YYAaCTKOB €€ MOBEPXHOCTU. B reoae3un pazpadaThiBalOT METOIbI U
CpEICTBa U3MEPEHUS ISl PEIICHUsS PA3IMYHBIX HAYYHBIX U MPAKTUUECKUX 3a-
Jla4, CBSI3aHHBIX C ompeaeneHrueM (HOpMbl U pa3MepoB 3eMIIH, U300paKeHUs
BCEH IUIAHETHI WU OTACJIBHBIX €€ YacTel Ha IlaHaxX M KapTax, BBIMOJHEHUS
paboT, HEOOXOAUMBIX I PELICHUs] MPOU3BOJCTBEHHO-TEXHUUYECKUX U 000-
POHHBIX 3aj1a4.

B npouecce pa3Butus reoje3us pasfenuiach Ha psAll HayYHBIX U HAyU-
HO-TEXHUYECKUX NHWCIUIUIMH: BBICHIYIO T€0/ie3Uto, Tonorpaduto, (pororpam-
METPHIO0, KapTorpaduio U HHXEHEPHYIO (MPUKIATHYIO0) T€0IE3HIO.

Tonoepagus (np.-Tped. TOMOG — MECTO U YPAP® — TMHUITy) — Hay4dHas
JUCIUIUINHA, KOTOPasi U3y4aeT BOMPOCHI, CBSI3aHHbBIE C TOMOrpauuecKor CheM-
KOM CPaBHUTEIHLHO HEOOJBIITUX YUYACTKOB 3€MHOM MOBEPXHOCTU U UX JIETATbHBIM
M300pKEHUEM B BHJIC TUIAHOB U KapT. TomorpaduyecKuMu ChbeMKaMU Ha3bIBa-
I0TCSI MPAKTHYECKUE padOTHI IO CO3/IaHUI0 OPUTHHANIA TONOTPadUIECKOro IIaHa.

MoxHO cKa3zaTh, 4YTO TOmOTrpadus — 3TO BaKHAS YacTh MHOTOTPAHHOMN
reojge3nueckor Hayku. O0e IUCIUIUIMHBI OepyT CBOE HAYalo B TIIyOOKOM
npeBHocTH. Koraa kutenu Hamed MiaaHeTbl MyYUJIUMCh OT HE3HAHUS, KaKOBa
xe Qopma Hamed 3emiM, — BO3HHUKJIA TeoAe3usi, a KOIJa JIOAU TOJbKO
HAY4YUJIUCh YEPTUTh M PUCOBATh, UCTIONIB3YS MOJIPYUYHBIE CPEICTBA — BO3HUK-
na u tonorpadus. Ha npakTuke 00s13aHHOCTU reoAe3ucTa U Tornorpada 4yacto
NePECEKAOTCA.



['eome3nr0 MOKHO Ha3BaThb HAYKOM O MPOCTPAHCTBEHHBIX OTHOIIECHUAX
u popMe OOBEKTOB OKPYXKAIOIIETO MUpPa U BCEro MPOCTPAHCTBA B IIEJIOM, €€
3aJ1a4a — MPEACTABUTh OKPYKAIOIIYIO JEUCTBUTEIBHOCTh B TEOMETPUUECKOMN
dbopme. Takasi «reoMeTpu3alus» MPOCTPAHCTBA TPEOyeT MUCMHOJIb30BaHUS M3-
MEPUTEIBHBIX MPUOOPOB, MOITOMY PA3BUTHE T€OJIE3UH TECHO CBA3aHO C 00-
IIIUM TIPOTPECCOM B HAyKE M TEXHUKE, C MOSABJICHUEM BCe 00Jiee HOBBIX CIIOCO-
OOB U TEXHUYECKUX CPEJCTB JJIsl MPOBEICHUSI HEOOXOIUMBbIX u3MepeHuit. CHa-
yajia TeoAe3UUYECKUE U3MEPEHHUS BBINIOJHAIUCH B OCHOBHOM B JIBYMEPHOM IIPO-
cTtpaHcTBe, B TpexmepHoM — ¢ XVIII-XIX BB., a ¢ cepeannsl XX B. 110 HACTO-
s1ee BpeMs I'eoJie3usl cTana NPUMEHITh CBOM MeTpuueckrue (GyHKIIMU K U3Me-
PEHUIO, KOHTPOIO U MOAECIMPOBAHUIO CTPYKTYP B UETHIPEXMEPHOM MPOCTPAH-
CTBE-BpEMEHH | 8].

1.2. Ceemka mecmHocmu

OnHOM W3 OCHOBHBIX 3a7ay IMPAKTHUYECKOM T'€OJE3UU SBIISIETCS ChEMKa
MECTHOCTH — KOMILJIEKC MOJIEBBIX U KaMepaJIbHbIX paboT, B pe3yIbTaTe KOTO-
pBIX MOJy4YaeTcs IJIaH Wiu Kapta. Bce cheMouHble pabOThI, BBITIOIHACMBIC
B nojie (Ha 3emJe, Moj 3eMJIeH, HaJ 3eMJICi), Ha3bIBAIOTCS NOJIEe8biMU, A BCE
BBIYMCIIUTENIbHBIE W Trpadudeckue paOOThl, BBINOJHIEMBIE B KaOWMHETaX
WU 1a00paTOpUsIX, — KAMEPATbHLIMU.

Ecnau B pe3ynpTaTe CheMKH CO37aeTCs IJIaH WX KapTa 0e3 m300paKeHHs
penbeda, TO ChbeMKa Ha3bIBACTCS 20pU3OHMAILHOU (CUTYAllMOHHON); €CIIn Ke
n300pakaeTcss U CUTyallusl, U peiabed, TO CheMKa Ha3bIBACTCsl monozpaguue-
ckou. B HacTosiiee BpeMs CylecTByeT 1eJiblii Habop CIocOOOB ChEMKH MECT-
HocTH (puc. 1).

Puc. 1. Buasl cbeMKH MECTHOCTH



Kak BUAHO M3 CXEMBI, MO CIOCOOY BBIMOJHEHUS BCE ChEMKH MECTHOCTH
NOAPA3IEIAOTCS Ha Ha3€MHbIE U JUCTaHIIMOHHbIE. HazemHuwvle cheMKHU TTOpa-
3YMEBAIOT T€OMETPUUYECKUE U3MEPEHUSI HEMTOCPEJCTBEHHO HA MECTHOCTHU U Jie-
JSTCSI Ha TIJIAHOBYIO (TOPU3OHTANIBHYIO); BBHICOTHYIO (BEPTUKAJIbHYIO); TJIAHO-
BO-BBICOTHYIO (KOMOMHUPOBAHHYIO).

[Ipu oucmanuyuonnvix CbeMKax Cb€MOUYHBIE CUCTEMbI, TPUHUMAIOIINE UH-
dbopmariuio, yaajieHbl OT 36MHOW MOBEPXHOCTH HA 3HAUUTEILHBIC PACCTOSIHUS —
OT COTEH METPOB J0 ThICAY KWIOMETpOB. [IpuemMHuKkamMu uHpOpMAIIMK CITy>KaT
dboTorpaduyeckue U TEIECBU3MOHHBIC KaMEPbl U JPYrue MpUOOpPHI, YCTAHOBJICH-
HbIE Ha JIeTaTeabHbIX annaparax. CheMKa, IpOU3BOAMMAs C caMoJieTa (BepTosie-
Ta), Ha3bIBACTCS aapocvemkou. CheMKa amnmnapaTypou, HaxoJsIIehcs 3a npejae-
JaMu 3eMHON aTtMocdepbl (Ha MCKYCCTBEHHOM CIyTHHKE 3eMJId, OpOUTaIbHOM
CTaHITMH, KOCMHYECKOM KOpabJie), Ha3bIBACTCA KoCMUueckoll cvemkotl. Marepu-
aJIbl KOCMUYECKOM ChEMKH MCHOJB3YIOT B LENSIX U3YyUYEHUS PUPOJIHBIX PECYPCOB
3emun, a Tak»Ke ISl CO3/IaHus KapT MaJOU3yUYEHHBIX U TPYIHOAOCTYITHBIX paio-
HOB W TP OOHOBJICHUHM OO030pHO-TOMOrpaduUecKuX KapT. JIUCTaHIIMOHHBIC
CbEMKH OTHOCATCS K JUCTAHUMOHHOMY 30HAMpoBaHuto. [lon oucmanyuonnvim
30HOUpOBaHUuem TIOHUMAIOT HEKOHTAKTHOE U3yUEHUE HEeIp 3eMIH, €€ MOBEPXHO-
CTH, OJU3MOBEPXHOCTHOTO MPOCTPAHCTBA U HEAP, OTACITHHBIX OOBEKTOB, JMHA-
MHUYECKHX IMTPOLIECCOB U SIBJICHUI MTyTEM PETUCTPALIMU U aHAIN3a UX COOCTBEHHO-
r0 WA OTPAXKEHHOTO JIEKTPOMArHuTHOTO m3inyyenus [ 13].

Ob6a BuJa AUCTAHIIMOHHOW CBHEMKH MOTYT OBbITH (oTorpaduyecKumMu
u HedoTorpaduIeCcKUMH.

1. @omozpaguueckan cvemka BBHIIOTHSAETCS B BUIMMOM JIHAIIa30HE CIICK-
Tpa 35eKTpoMarHuTHbIX BoJH (0,4—0,9 Mkm). B Hacrosiee BpeMst (OTOChEMKa
SBIIIETCSI OAHUM M3 OCHOBHBIX METOJIOB JAWCTAHIIMOHHOTO 30HIWPOBAaHUS,
T. K. Ja€T HauOOJIbIIUI 00BbeM MHGPOpPMALMK TIPU €€ FeOMETPUYECKOW Ompese-
JeHHocTH. Bee npyrue crnocoObl MOydeHHs] U300paXeHus MOBEPXHOCTUA 3EMIIH
U PACTIOJIOKEHHBIX Ha HE 0OBEKTOB SBJISIIOTCS HeoTorpaguueckumu. Mudop-
MallMOHHBIE M TEOMETPUYECKHE CBOMCTBa HehOTOrpadUyYeCKUX H300paKEHUIM
yCTyNnarT (POTOCHUMKAM, HO 3a IpelieaMyd BUIUMOrO CBETAa OHU JAlOT JIOMOJI-
HUTENbHYIO HH(OPMAIUIO, OTCYTCTBYIOIIYIO HAa (DOTOCHUMKAX.

AspodoTocheMKa MECTHOCTH OCYIIECTBIISECTCS C MOMOIIBIO CIEIUATBLHBIX
Tonorpaguueckux aspodoroanmnapatoB (ADPA) — MOITHOCTHIO aBTOMATU3UPO-
BaHHBIX TPUOOPOB, YIIPABIAEMBIX MNEKTPUUCCKUMH KOMAHIHBIMHU MMPUOOPAMH.
Bo BpeMs cheMOYHOro mojieta BKIIOUEHHBIN yepe3 KoMaHIHbIH iprubop ADA
aBTOMATHUYECKHU OCYIIECTBIISICT MOITHBIN a3p0POTOCHEMOYHBIN IIUKII: SKCITOHU-
poBaHue (OTKpbITHE W 3akpbiTHEe 3arBopa ADA), mepeMaTbiBaHHE IUICHKH
JUISl HOBOT'O KaJipa, BEIPaBHUBAHKE IUICHKU B IIOCKOCTh. B pe3ynbraTe moBTO-



pEHHUs 1IUKIIAa TOJTYYaeTCsl HeNPEePbIBHBIN a3podUiibM, IPEACTABIISIIONIAN COOO0M
PAIl CMEXHBIX a3pOHETaTUBOB. B mociielHrE TO/Ibl BMECTO IJIEHKU MCMOJIb3Y-
I0T U(POBBIE HOCUTEIU. ASPOCHEMKA y4YacTKa MECTHOCTH MPOU3BOIUTCS
0 MapuIpytam, NpokiaagblBAEMbIM C 3araja Ha BOCTOK U OOpaTHO Mapajuielib-
HO JIpyT apyry. dororpadupoBaHrue MECTHOCTH OCYILIECTBIAETCS Yyepe3 OIpe-
JI€JICHHBIC UHTEPBAJIBI C TAKUM PaCcu€TOM, 4TOOBI a3p0(OTOCHUMKHN B Mapuipy-
T€ MEePEKPhIBAIIA APYT JApyra. Toraa Ha KaXaoM cleayroieM adpodhOTOCHUMKE
YaCTUYHO M300pakaeTcs oAb, MoJydeHHas Ha peabayeM (puc. 2).

t fx .
4’ -

=

Puc. 2. IIpononsHoe (/) u nonepednoe (/,) nepekpeitue a3po(pOTOCHUMKOB

[lepexkpriTiE JIBYX CMEXKHBIX CHHMKOB B OJHOM MapIIpyTe Ha3bIBACTCS
MPOJOJbHBIM MEPEKPHITUEM ad3POPOTOCHUMKOB (/,), €ro 3HAYEHHE MO YCIOBU-
M JaJIbHEHIeH 00pabOTKM CHUMKOB JIOJKHO ObITh He MeHee 60 % oT pazme-
pa cHuMKa. PaccTosiHue MeXay MaplipyTaMH YCTaHaBJIMBAETCS TaKUM OoOpa-
30M, YTOOBI MEXKJ1y CHUMKAMHU COCEIHUX MapIIPYTOB TOXE MOJTYUYUIIOCH Iepe-
KPBITHE, Ha3bIBAEMOE IONEPEYHBIM IEPEKPBITUEM CHUMKOB (/,); OHO JIOJKHO
owITh HEe MeHee 30 % [2].

[Tocne monydeHuss CHUMKOB 3aJIaHHOW TEPPUTOPUU JIJIsi CO3JAaHUS TOIO-
rpaduyueckoil KapThl MPOBOJUTCS WX TUIAHOBO-BBICOTHAS MPHUBS3KA, KOTOpas
3aKJIF0YACTCS B ONPEICIICHUU KOOPJAUHAT U BBICOT OMO3HAKOB.

Ilnhanoewtii onoznak — 3TO KOHTYpPHAsl TOUKA, BHIOpAaHHAs HA MECTHOCTH
¥ OTMO3HaHHas Ha a3pOo(OTOCHUMKE, JIJISI KOTOPOU B pe3yJibTaTe I'e€0e3MUEeCKUX
U3MEPEHUM OTpeieieHbl TUIAHOBBIE KOOPAWHATHI X U ). [Iporiecc onmpeaeneHus
MJIAHOBBIX KOOPJMHAT HA3bIBAETCS IJIAHOBOM MPUBSI3KON a3p0(hOTOCHUMKOB.

Jlns co3pgaHusi BBICOTHOM YacTH KapThl MO a’poOTOCHMMKAM Ha HHUX
JOJDKHBI OBITh TOUKHU C M3BECTHBIMHU BbIcOTaMH. OmnpeiesieHue BBICOT dTUX TO-
YEK — 6bICOMHBIX ONO3HAKO8 — U OINO3HAaBaHWE MX Ha a’3pO(OTOCHUMKAX
HA3BIBACTCSI  BbICOMHOU NPUBA3KOU aspogomocHumkos. B 3aBUCUMOCTH



oT cioco0a co3ganus TonorpauuecKux KapT UCIOIb3YIOT MJIAHOBBIE, BHICOT-
HBIE WU COBMEIIEHHBIE IJTAHOBO-BBICOTHBIE OTIO3HAKHU.

[ToMumo TIpUBSI3KKM  a3pO(DOTOCHUMKOB, HEOOXOJAUMO TPOBECTH UX
mpancgopmuposanue. 3agaya TpaHCHOPMUPOBAHUS — HUCKIIOUUTh BIUSHUE
yTila HaKJIOHA a3pOo(OTOCHUMKA U MPUBECTH BCE CHUMKHU K MacuITady COCTaB-
asieMoro 1aHa (kapTel). TpaHchopmupoBaHue adpoPOTOCHUMKOB MOXKET BbI-
MOJIHATBCS  Pa3IUUHBIMM CrlocoO0amMu: rpaduyeckuM, (POoToMEXaHUYECKUM
U ONTHUKO-TpapuuecKumM, aHaTMTUYECKUM. B mociennee Bpemsi Bce yallie npu-
MEHSIETCA AaHAJIUTUYECKUH METOJl TpaHCPOpPMUPOBAHUS a’dPOPOTOCHUMKOB,
Py KOTOPOM KOOpAMHATHI TOYEK, M3MEPEHHBbIE HAa CHUMKax, MPeoOpa3yroT
¢ nomouipto 9BM B KOOpIMHATHI TOYEK MECTHOCTH.

2. Heghomozpagpuueckan cvemka — dT0 perucrpaius OOJBIIOr0 auarna-
30Ha (OT HAHOMETPOB J0 METPOB) JUIMH BOJIH 3JIEKTPOMATHUTHBIX U3TyYEHUN
B BHJI€ M300pakeHMI Ha (DOTOIJICHKE WM MarHUTHOM HocuTene. Cpenu Hedo-
TorpauuecKux METOJ0B ChEMKHU HauOOJIbIlIee PACIPOCTPAHCHUE MOTYUYUIIN
CleAyIolMe: TeJICeBU3MOHHASA, TEIUIOBas, paJNOJIOKAIlMOHHAs, JIa3epHasi, MHO-
ro30HaJIbHASL.

Tenesusuonnas cvemrka. OCOOEHHOCTb 3TOM ChEMKHU B TOM, YTO H300pa-
KEHUE 36MHOM MOBEPXHOCTU MPOCKTUPYETCs HEe Ha (oTorpaduuecKuil CIOM,
a Ha MMPUEMHOE YCTPOUCTBO — BUJIUOKOH. C BHIMOKOHA 3JIEKTPUUYECKHUE CHT-
HaJIbl 110 paJIMOKaHATy MEepeaaroTcsl Ha 3eMJII0 WA 3alMChIBAIOTCS] HA MarHUT-
HYIO JIEHTY, a 3aTeM nepegarorcss Ha 3emit0. OCHOBHbBIE TOCTOMHCTBA TEJIECBU-
3UOHHBIX CHEMOK: OINEPATUBHOCTH (MOJYYEHHE H300paKCHUN B pEaIbHOM
WM OJIM3KOM K peallbHOMY MaciTaly BpPEMEHM); TEXHOJOTMYHOCTh B 0Opa-
00TKe; oOecrieueHre ObICTPOM M MHOTOKPATHOM MOBTOPHOCTH CHEMOK OJIHUX
U TE€X K€ TEPPUTOPHUM.

Tennogvle cvemku. B 3aBUCUMOCTH OT MCMOJIb3yEMOIr0 JUara3zoHa 3JIeKTpo-
MarHUTHBIX BOJIH pa3inyaroT nHppakpacHyto (1K) TerioByo u pauoTerioBylo
(MuKpoBOJIHOBYI0) cheMKU. IK-cheMka npoBoauTcst B epBoM A = 2,0-5,6 MKM
u BTOpoM A = 8,0—12,5 MKM OKHax Mpo3payHOCTH atMocdepbl. PaarorernioBas
ChEMKa ITPOBOJIUTCSA B MUKPOBOJIHOBOM Juanazone A = 0,1-30 cwm.

TennoBbie ChEeMKH 11€JIECO00PA3HO TPUMEHSTD JISl U3YUEHUST MPOSIBJICHUM
reoIMHAMUYECKUX U THUJIPOTCOJIOTHUECKUX TMPOIIECCOB HAa Tpaccax Tpyoompo-
BOJIOB, CBSI3aHHBIX C YBJIAXXHEHUEM, BOJIOHACHIIICHHEM U TIEPEHOCOM TEIia
(oOBoHEHHE — 3a00aYMBaHUE, PACIICTUICHUE MEP3JIOTHI U T. 11.). CyIecTBy-
€T BO3MOKHOCTh BBISIBJICHUSI OOHAKEHHBIX M OJIU3KUX K MOBEPXHOCTH Yy4acT-
KOB TPpyOOIPOBOJOB, MOMCKM U M3YYEHUE TEPMaJIbHBIX BOJI, YPOBEHHOTO pe-
’KMMa TPYHTOBBIX BOJI, BBISIBICHHE 0YaroB 3a00JIEBaHUs JIECHOW M KYJIbTYPHOU
PaCTUTENIPHOCTH, TAK)KE TaKas CheMKa MCIOJb3yeTCs JJIsl KOMIBIOTEPHOTO CO-



CTaBJICHUSI KapT TEMIIEPATypbl BOJHOM MOBEPXHOCTH OKEAHOB, OLICHKH CTEMe-
HU 3arpsi3HEHHsS] PEK U BOJIOEMOB CTOYHBIMHU BOJAMU, JIEIOBOW OOCTaHOBKHU
B MOJISIPHBIX MOPSIX JJIS CYJOBOXKJCHHUS U T. . ITU OOBEKTHI U SIBJICHUS CO-
3/1A10T TEIJIOBBIE AHOMAJIMU HA TEIJIOBBIX CHUMKAX.

B cBete pemieHus 3a1a4 oXpaHbl OKpYKarollel cpebl OO0 MHTEPEC
MPECTABIISIET KOHTPOJb COCTOSIHUSI HAKOIMUTENIEH >KUIKUX MPOMBIILICHHBIX
OTXOJIOB, KaK MpaBUJi0 BecbMa TOKcHYHbIX. MK-chemKka mo3Bossier oOHapy-
KUTh YTEUKU U3 HAKOMUTEJIEH HA CTAJUU UX 3aPOKACHUA, IPEAYyNIPEXKIasT TEM
CaMBbIM TSIKEJIbIC KOJIOTMYECKUE NOCIEACTBUA [S].

Paouonokayuonnas cvemrka. B ocHOBe pabOTHI 3aJI05KEHBI TPUHITUIIBI pa-
nuosiokaiuu. ['enepaTop, yCTaHOBICHHBIM Ha OOPTY JIETATEJIBLHOTO alapara,
BBIPA0ATHIBACT PAJAMOBOJIHBI OMPEACICHHON JIMHBI, aMIUIATY/bI, MOJIsIpU3a-
nuu. C MOMOIIBI0 aHTEHHBI PaAMOU3IIYYEHUE HANpPABIISIETCS HA 3€MHYIO IO-
BEPXHOCTb. JJIMHBI pPaAMOBOJIH, UCTIOJIb3yEMBIE MIPU CHEMKE, HAXOIATCS B 1A~
nazoHe oT 1 cm 10 1 M u Oonee. Pexum uznydeHus: MOKET ObITh HEMPEPhIB-
HBIM WJIA UMITYJIbCHBIM.

[Tocne B3auMoaeicTBUS ¢ 00BEKTAMH MTOBEPXHOCTH MPOUCXOIUT MOTYJIIHU-
pOBaHHE HECYIIEro CHUrHajla, MU3MEHSIOTCS €r0 HCXOJIHBIE XapaKTEPUCTHUKHU.
OTpakeHHbII MOJYJIMPOBAHHBIA CHUTHAJI BOCHPUHHUMAETCS NMPUEMHOM AHTEH-
HOU. [IpUHSATHIE CUTHAJIBI TOCIIE YCUIICHUS MMOCTYIAOT Ha SKPaH, TJI€ IPOUCXO-
JUT TIOCTPOYHAsl BU3yaldu3allus pe3yjabTaTOB PaJHOJIOKAIUU. SIPKOCTh HU300-
paxxeHus 00bEKTa 3aBUCUT OT YHEPTHH BO3BpATHUBIIErocs curHana. [lepsuunas
00paboTKa pe3yJbTaTOB ChEMKH BBITIOJIHACTCS Ha OOpPTY JETaTEIHHOTO arra-
para Win Ha 3eMJIE.

[Ipenmy1iiecTBO paanuoI0KaIMOHHBIX ChEMOK — MX HE3aBUCUMOCTH OT I10-
TOJHBIX YCJIOBUWA W CTENEHU OCBEIIEHHOCTH MECTHOCTH. CHUMATH MOKHO
MIPU CIUIOITHON OOJAYHOCTU, TyMaHe U Jaxe JO0XKIEe, OITOMY PaIruoIOKaIlu-
OHHYIO Chb€MKY Ha3bIBAIOT «BCETOTOTHON.

Jlazepnas cvemxa. lIpuMeHEHNE ONTUYECKUX TEHEPATOPOB U3ITYUEHUS —
Ja3epOB — MPUBEJIO K pa3padOTKE aKTUBHBIX ONTHYECKUX CHEMOYHBIX CUCTEM.
C nomomipio Jazepa OO0IYyYAOT CHUMAEMYIO MOBEPXHOCTh. OTpaKeHHBIN
OT HE€ CUTHAJl IPUHUMAET ONTHYECKAs cucTema. B pe3ynbTare ChbeMKH MOITy-
4aloT TpexMepHoe 1udpoBoe n3odpakeHue. JlazepHble ChbeMOUYHBIE CHUCTEMBI
NPUMEHSIOT JJIsI TOCTPOeHUs npoduiieit penbeda Ha TEPPUTOPUSIX, 3aAKPBHITHIX
JecaMu, U co3faHus 1udpoBoit Moaenu penbeda MecTHOCTH. OCOOEHHOCTRIO
JIA3€PHOTO Jiy4Ya SIBJISIETCSA €r0 CIIOCOOHOCTh NMPOHUKATh Yepe3 JIMCTBEHHBIN T0-
KpPOB JIPEBECHOM pacTUTeNIbHOCTH. [IpuMeHeHue azepHoi cheMKU 3(PheKTrB-
HO TpH OOCIIeIOBaHUY JIMHUN 3JiekTpornepenad. [Ipu chemke roposioB u moce-



JICHUM TI0JIy4yaeMoe TPEXMEpPHOE HU300pakeHUE MO3BOJISET YCIICIIHEE MPOBO-
JUTH pabOTHI IO OPraHU3AIMU TEPPUTOPUH.

Mmuocozonanvhas cvemka — CbEMKa, OCHOBAaHHAs Ha pPa3/ICJICHUH BCETO
CIEKTPAJILHOTO Jualia3oHa Ha 30HbI, B KOTOPBIX MOJYYalOT 30HAJbHBIE U300-
paxenusa. ChbeMKy ¢ UCTOJb30BaHUEM O0JbIIoro uncia (6onee 10) y3xkux cbe-
MOYHBIX 30H Ha3bIBAIOT cUNEPCNEKMPATbHOU.

[Ipy MHOrO30HAJIBLHOM CBEMKE BMECTO OJHOI0O CHUMKA II0JIy4arOT He-
CKOJIBKO, KKJIBIH COACPKUT U300paKEHHE 3aJJaHHOTO CIIEKTPaIbHOTO Juara-
30HAa, 4YTO 00JIeTYaeT aHAJIU3 U UHTEpIpeTaIuio n3oopaxeHus. [Ipu ucnonb3o-
BaHUM LHUQPPOBBIX METOJAOB 00PabOTKH M300paKEHUM W3 CIEKTPO30HATHLHOTO
M300paKEeHUS JIETKO MOJYIuTh 00bI9HOE. OTHAKO CIEeKTPO30HAJIbHBIC N300pa-
YKEHUS 3HAUUTEJILHO MPOIIE aHAIU3UPOBATH, OCOOEHHO ¢ TPUMEHEHUEM METO-
JI0OB aBTOMaTU4YECKON 00pabOTKHU JaHHBIX.

MHuoro3oHanpHass KocMU4YecKass (OTOChEMKA HCIOJIB3YETCS ISl M3y4eHHUs
MIPUPOJIHBIX PECYPCOB 3€MJIH, TTOMCKA MECTOPOKICHHUIN TMOJIE3HBIX HUCKOIAEMBbIX,
a TaKXKe NPU TUAPOTEOJIOTMYECKUX, HHKECHEPHO-TEOJIOTHYECKNX U MEJTUOPATUB-
HbIX W3bICKaHWAX. [IprMEHEHNEe MHOTO30HAIBHBIX CHHUMKOB MOBBIIIAET JOCTO-
BEPHOCTbH BBIJICTICHUS T'€OJIOTUYECKUX CTPYKTYpP, KOTOPBIE HE BCErJla YBEPEHHO
BBIJICJISIFOTCS. HA OTJEIBHBIX 30HAJBHBIX CHUMKAX, MTO3BOJSIET CO3AAaBaTh CIELN-
IbHBIE KOCMOTEOJIOTUYECKUE KAPTHI, BBIABIATH OKOJOPYIHBIE W3MEHEHUS I10-
pOJ, KOTOPBIC HE Pa3IMyalOTCs HA CHUMKAX JPYTHMX TUIIOB, BBIACIATh MaJIOaM-
IUTUTY/AHBIE TIOTPEOEHHBIC OTHATHUS B TUIAT(OPMEHHBIX 00JACTSIX, MEPCIIEKTHB-
HBIX B OTHOIICHUM He(PTEra30HOCHOCTH. MHOT030HAJILHBIE CHUMKH HCIIOJb3Y-
FOTCS JIJIS1 IUCTAaHIIMOHHOTO MOHUTOPUHTA — CJICAKEHHUS 3a COCTOSTHUEM TPUPO/I-
HOM cpelbl U €€ U3MEHECHUSIMU B PE3YJIbTATE TEXHOTECHHOM JIESATEIBHOCTU C Lie-
JIbI0 Pa3pad0TKU HEOOXOIUMBIX MPUPOIO0OXPAHHBIX MEPOIPUSITHIA.

M3 npuBeseHHOro 0030pa METOJ0B MOJIYUYECHHUS M300pakeHUs 00BEKTOB
Ha 36MHOM TOBEPXHOCTH IOHATHO, YTO IO OTIEIBbHOCTA HHU OJWH W3 HUX
HE JJOCTATOYEH JJIs CO3/1aHus Tonorpadguieckux kapt. st moaydeHus: moJHo-
IIEHHOU Tornorpaduieckoi KapThl UCTIOJIB3YETCS TaK Ha3bIBaeMasi KOMOUHUDO-
BAHHAS CbEeMKA, KOTOpasl SBJISETCS KOMOMHALMEN TMCTAHIIMOHHOW W Ha3€MHOMN
chbeMOK. [ImaHoBas cutyanusi pucyercs o adpoCHUMKaM, a pelibe) CHUMAIOT
Ha (OTOIUIaH B TOJEBBIX YCIOBUSIX. A3p0odOTOCHEMKAa M KOMOMHUPOBAHHAs
ChEMKA SIBJISIFOTCS OCHOBHBIMM METOJIaMHU CO3JaHUs KapT U IUIAHOB OOJBIINX
TeppuTopuii. HazeMHyI0 CheMKy MPUMEHSIOT TIPU CO3/IaHUU KPYITHOMACIITa0-
HBIX TJIAHOB HEOOJIBIINX YYAaCTKOB, KOT/1a MPUMEHEHHE adp0o(hOTOCHEMKH JTNOO
HEBO3MOYHO, MO0 3KOHOMUYECKH HEBBITOJIHO.
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2. lemmuppupoBaHue a3poPOTOCHUMKOB

CrnemyronuM 3TarnoM Co3JAaHus KapThl MOCIE MOJTYYEHHUS CHUMKOB 3€MHOM
MOBEPXHOCTH sBNISETCS MX AcemudpupoBanue. Jewugppuposanue aspodoTo-
CHHUMKOB 3aKJIFOYAETCS B pacrno3HaBaHUU (POTOM300paKEHU OOBEKTOB MECT-
HOCTH, OIIPEICIICHUH WX XapaKTePUCTUK U BHIYEPUUBAHUU B MPUHSTHIX YCIOB-
HBIX 3HaKax (puc. 3).

Puc. 3. AspodorocHumoxk (a) u Tonorpadudeckas kapra (0)
OJIHOTO M TOTO € y4aCTKa 3€MHOW MOBEPXHOCTH [3]

JemmppupoBanue KIaCCUPUIUPYIOT M0 COOEPHCAHUIO U MEXHOIO2UU Bbl-
noixenus. B 3aBUCUMOCTH OT cojepkaHusl AemnppUpOBaHUE ACNST HA Clie-
Iyroume BUIbl: Tonorpaduyeckoe (mpu MelkomMacmTabHOM kapTorpadupona-
HUU — JaHAmadTHOE) U ClielMalibHOe (TeMaTuyeckoe, orpacienoe). [Ipu To-
norpaduueckoM AeMU(GPUPOBAHUU BBISBIISIOT, aHATU3UPYIOT U MOKA3bIBAIOT
YCJIIOBHBIMM 3HAKaMU 3JIEMEHTHI JaHamadTa, noajgexanye HaHeCeHUIO Ha To-
norpaguyueckue Kapthl (Mpu JaHAMA(GTHOM — Ha TeorpauyecKkue KapThl).
[To TeXHOOTUM BBHIMOJHEHHUS] MOXHO BBIIEIUTDH CJIEIYIONINE OCHOBHBIE METO-
1bl nemndpupoBanus [6]:

* 8U3YANbHBIU: UHOOPMALIMIO CYUTHIBAET CO CHUMKOB M aHAJIU3UPYET 4Ye-
JIOBEK; B 3aBUCMMOCTH OT MECTa BBIMIOJHEHHUS BBIJICTSIOT KaMepalbHBIN, ToJie-
BOM U KOMOMHHUPOBAHHBIN CIIOCOOBI, KOTOPHIE MOKHO MOJCJIUTh HA BAPUAHTHI,

* MAWUHHO-8U3)AIbHLIY: C TIOMOIIBIO KOMIIBIOTEPA WIIA CIEIUATU3UPO-
BaHHBIX YCTPOWCTB BBIMOJHSIOT MPEABAPUTEIIBHYIO 00PabOTKY MEPBUYHBIX
CHUMKOB C LEJIbI0 OOJIErYeHHs] UX BU3YaJIbHOro aemudpupoBanus. Cnocoda-
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MU JAHHOTO METOJIa MOTYT OBbITh: CUHTE3UpPOBaHUE M300paKeHUM, KBAHTOBA-
HUE YPOBHEH BUICOCUTHAJIOB, PUIBTpALIMS N300pKCHUS U JP.;

* A8MOMAMU3UPOBAHHBIU: WHTEPIPETAIMOHHAs 00pab0oTKa CHHUMKOB BBI-
MOJIHSETCS MAIIMHOM B JIMAJIOTOBOM PEXHME — OIEepaTop BBHIOMPAECT CIOCO0
00pabOTKH, BBHITIOJIHSIET «00YUYEHHUE» CUCTEMbI, KOHTPOJUPYET Ka4yeCTBO pabo-
ThI KJacCU(HUKaTOpa, BHOCUT KOPPEKTHUBBI B MPOTPAMMBI U JIP. ;

* agmomamuiecKkuytl: UHTEPIPETALIMOHHAS CUCTEMa PEIIACT OTJIAXKCHHbBIC
3a/1aun 0€3 BMeNIaTeIbCTBa onepaTopa.

[IpuHnMnuanbHas cxemMa ACHUu(POBOYHOrO Mpoliecca B JIOOOM METOJE
OCTAaETCsl HEM3MEHHOW — PACMO3HABAHUE BBIMOIHSIOT MyTEM COIMOCTABICHUS
U OTIpEJIeTICHUS CTENEeHU OJIM30CTH HEKOTOPOro Habopa MPU3HAKOB Jenudpu-
pyeMoro o0beKTa ¢ COOTBETCTBYIOIIMMU ATAaJOHHBIMU MPU3HAKAMH, HAXOJIs-
IIUMUCS B MAMSTH Y€JIOBEKA UM MAIIMHBI.

BusyanpHoe nemmdpupoBaHue TPEACTaBIseT COOOW CIOKHBIA MHOTO-
ATAIHBIA MPOIECC JIOTUUECKOr0 aHain3a u3o0pakeHuil. Pacrno3znaBanue o0b-
€KTOB M OMPEICTICHNE UX XapaKTEePUCTUK YaCTO CIMBAIOTCA B €IMHBIN MPOIECC
C MHOTOKPATHBIM Y€pEOBAaHUEM aHAJIN3a CUTyallMi B IIEJIOM, a TAaK)Xe MX OT-
JEIBHBIX dJIEMEHTOB U (pparMeHToB. OHA U3 BaXKHEUIIMX MCUXOIOTHYECKUX
0COOEHHOCTEH BHU3YaJIbHOTO JeHU(PUPOBAHUS — HCIIOIb30BAaHUE OTHOCH-
TEJIbHBIX OLICHOK XapaKTEPUCTUK OOBEKTOB Ha mM3oOpaxeHnuu. B gemmdbpupo-
BaHUU OTACIbHBIX OOBEKTOB OOBIYHO BBIJEISIOT TPU CTYICHU: OOHAPYKEHUS,
OTIO3HABAHMS U OTIPEICTICHUS XapaKTePUCTHK.

[ToneBoit cioco6 aemmppupoBaHus BHITIOIHSIOT, CIUYasi CHUMOK C MECT-
HOCThIO. CHIEIUAIUCT TIPU 3TOM MOKET HaXOJUThCA Ha 3emye (Ha3eMHbBIM Ba-
pHAHT) WK Ha OOPTY JIETATEIBLHOTO arapara (a3poBU3yalbHbI BApUAHT).

Kamepanbhbpiii crioco® aemmdppupoBaHus 3aKJIIOYACTCS B JIOTHUYECKOM
aHaJu3e U300pakeHUsl ¢ UCIOJIb30BAHUEM BCETO KOMIUIEKCA AP POBOYHBIX
NPU3HAKOB (BU3yalbHO-JIOTUYECKUN BapuaHT). B npouecce aemmdpupoBaHus
UCIIOJIH3YIOT BCIIOMOTAaTEIbHBIE MaTepualbl (KapThl, JaHHBIE O OPUIANYECKUX
IpaHUIlaX 3eMJICTI0JIb30BaHUN U Jp.). J[0CTOBEpHOCTh KaMepaJIbHOTO JACIIn (-
PUPOBAHUS TOBBINIAETCSA MPU WCIOIH30BAaHUU CHUMKOB — JTaJOHOB THITHY-
HBIX Y4YacTKOB, JE€MIN(PUPOBAHHBIX B MOJ€ (3TaJOHHBIA BapuaHT). KomOuHu-
POBaHHBIN croco0 AemubprupoBaHUs COUETaeT B ceOe MPOIECChl U TEXHOJO-
TMYECKUE TPUEMBI TPEBIAYIINX CIOCOOO0B.

OcHoBHas 3a7a4a JemuppupoBaHus — OMO3HABAHUE 0OBEKTOB (SBICHUH,
MIPOIECCOB) HA U300paKEHUM U OTpejiesieHne ux xapakrtepuctuk. CyTh peie-
HUS ATOM 3aJ]a4u CYIIECTBEHHO OTJIMYAETCS OT HATYPHBIX OOCIETOBAHUN TeX
e 00beKkToB. [y omo3HaBaHMS OOBEKTOB Ha CHUMKAX HCIIOJIB3YIOT T'€OMET-
pPUYCCKHUE U ONTHYCCKHE XapPaKTEPUCTHKH ATUX 00BEKTOB — MpsIMbIC Iemund-
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POBOYHBIC TIpH3HAKU: (hopMa U pa3Mep OOBEKTOB B IIJIAHE U I10 BBICOTE; OOIIMi
(MHTErpanbHBIN) TOH YEpPHO-0€Ioro (aXxpoMaTHUYECKOIr0) WX IBET I[BETHOTO
(XpoMaTH4eCcKoro) M300pakeHUM, TEKCTypa u300paxeHus. dopma B 00Jib-
IIMHCTBE CJIY4YaeB SBJISICTCS JOCTATOUYHBIM MTPU3HAKOM JIJIsl pa3JieieHUs] 00BheK-
TOB MPUPOJHOTO M AHTPOMOTEHHOI'0 MPOUCXOXACHHUS. OOBEKTHI, CO3/IaHHbBIC
YeJIOBEKOM, KaK MPaBWJIO, OTIWYAIOTCS MPaBUIbHOCTHIO KOHuUryparuu. Tak,
JT00bIC 3JJaHUSI U COOPYKEHUSI UMEIOT OOBIYHO MPaBUJIbHBIE T€OMETPUUYECKHUE
dopmbl. To ke MOKHO CKazaTh O KaHAllaxX, MIOCCEUHBIX M JKEJE3HBIX JTOPOTax,
napKkax U CKBEpax, MaxOTHBIX U KYJIbTYPHBIX KOPMOBBIX YTOABSX WU JPYTHX
oObekTax. OrmnpeneneHuo MpPOCTPAHCTBEHHON (GOpMBI pelbeHOrO0 00BEKTa
CIIOCOOCTBYET €ro COOCTBEHHasi T€Hb, MOKPBHIBAIOIIAS HE OCBEIICHHYIO MPS-
MBIMU COJTHEYHBIMH JTy4aMU 4acCTh MTOBEPXHOCTH CAMOTO OOBEKTA, U TEHb, Ia-
Jarolias Ha 3€MHYIO TMOBEPXHOCTh OT BO3BBIIAIOIMIUXCA OOBEKTOB. Pazmepnl
nemupupyeMbix 00BEKTOB B OOJBIIMHCTBE CIydaeB, KaK YK€ OTMEUYaioCh
paHee, OLICHMBAIOT OTHOCUTENbHO. O pasmepax, o (opMe Mo BBICOTE MOKHO
CYIIUTh MO MaJa0IIMM OT 00BEKTOB TeHsM. Pazymeercs, miomiagka, Ha KOTO-
pyI0 NaJaeT TE€Hb, JOJKHA ObITh TOpU30HTaIBHOM. TOH YyepHO-Oenoro nzoopa-
KEHUSI TaKXKe SIBJISICTCS MH(POPMATUBHBIM JEIU(PPOBOYHBIM MpU3HaKoM. ToH
OLICHMBAIOT BU3YAJIbHO TyTEM OTHECEHUS €r0 MHTEHCUBHOCTH K ONPEIECIECHHON
CTYIEHU HE CTaHIAPTU3UPOBAHHON axXpOMATUUYECKOM IIKaIbl, HATPUMEP TOH
CBETJIbIA, CBETIIO-CEPBIM, CEPBIN U T. . UHUCIO CTYNEHEN ONMPENECIAETCS MOPO-
rOM CBETOBOM UYBCTBUTEJIBHOCTH 3PHUTENBHOIO allapara 4yejioBeKa U COCTaB-
nser He Oonee 10-20 pa3auyuMbBIX YpPOBHEH, 4YTO SBHO HEJOCTATOYHO
IIpU OTPOMHOM MHOT'000pa3uu 3J€MEHTOB JaHamadTa U 3HAYUTEITLHOM Baphb-
UpPOBAaHMM MX CBOMCTB. L[BeT m300pakeHuss — Oosiee MHPOPMATUBHBIN MpU-
3HaK, YeM TOH YEepHO-0esoro m3o0pakeHus. XpoMaTH4yecKass YyBCTBUTEIIb-
HOCTb 3pUTEIILHOTO armapara 4yejoBeKa MPUMEPHO Ha JBa MOPSIAKA BHIIIE, YEM
axpomaTtudeckasi. Mlcnojib30BaHUE MCEBIOIBETHBIX U300paXeHU (CIEKTPO30-
HaJIbHBIX, CHHTE3UPOBAHHBIX) CYIIECTBEHHO MOBBIIIAET JOCTOBEPHOCTH peEllie-
HUS HEKOTOPBIX JEHIM(PPOBOYHBIX 3aJa4 3a CYET CO3JaHUS MCKYCCTBEHHBIX
IBETOBBIX KOHTPACTOB. TeKCTypa M300pakeHUs] — XapakTep pacupeacsieHus
ONTUYECKOW TIJIOTHOCTH IO MOJII0 U300pakeHus oObEeKTa Ha CHHMKE. Uepes
TEKCTYpy MEepeaaroTcsl CTPYKTYpHbIE OCOOEHHOCTH 00BekTa ((opma, pazmep
Y B3aMMHOE€ TOJIO0KEHUE CJIAraloluux OOBEKT WU 00pa3yloluX €ro MnoBepX-
HOCTb DJIEMEHTOB U UX SIPKOCTh). TeKCTypa OTHOCUTCS K HamOosiee nHpopMa-
TUBHBIM MpHU3HaKaM. VIMEHHO MO TEKCType YelOBEK O€30IIMOO0YHO OMO3HAET
jeca, caJibl, TOCEJIEHUsI U MHOTHUE Jpyrue o0ObeKTHI [6; 13].

MHorue KoJu4eCcTBEHHbIE XapaKTEPUCTUKH 0OBEKTOB B TIpoliecce ASHII(ppH-
POBAHUSA U MOCJIE €r0 3aBEPILICHUS ONPENEIISIOTCS METOAaMU (DOTOTPaMMETPHH.
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Domoepammempus (OT JIp.-Tped. GMTOC — CBET, YPAUUO — 3aMMUCh, U300-
pPaKECHHE, UETPE® — M3MEPSI0) — TEXHHUYECKas HayKa O METOJIaX OIpPE/ICICHHS
METPUYECKUX  XapPaKTEPUCTUK OOBEKTOB M HMX IIOJIO)KEHUS B  JIBYX-
WA TPEXMEPHOM IIPOCTPAHCTBE TI0 CHUMKAM, TIOJyUYEHHBIM C TIOMOIIBIO CTICIIH-
QTBHBIX CHEMOYHBIX CHUCTEM. TaKMMH CHCTEMaMH MOTYT OBITh TPaIUITMOHHBIC
dororpaduueckrie KaMepbl U CUCTEMBI, HCIIOIB3YIOIINE WHBIC 3aKOHBI TTOCTPOE-
HUS N300paKCHUI U MHBIC PETUCTPATOPHI AJICKTPOMArHUTHBIX M3JTy4YCHHUH.

OcHoBHas 3a1ada (GoTorpaMMeTpun — Tonorpaduueckoe kaprorpadupo-
BaHME, a TakK)Xe CO3/[aHhE CHEIUATbHBIX HWHXXEHEPHBIX IUTAHOB U KapT.
Jl71st onpeniesieHus BBICOT TOYEK MECTHOCTH M HAHECEHHS TOpU30HTajlel Huc-
MOJIB3YIOT Ha3eMHBbIE ChbEMKH (POTOTEOAOJUTAMH C TMOCIEAYIONICH KaMepamb-
HOI 00paboTkoi. DoTOrpaMMETPUUECKUE METOJbl MO3BOJISIOT SKOHOMHYHO
U JIOCTaTOYHO TOYHO PEIIaTh HEMOCPEICTBEHHO MO CHUMKAM HEKOTOPHIC MPHU-
KJIaJIHBIC 3a/1a9M, HAIPUMEP U3MEPATH IUIOMIAId Y9aCTKOB MECTHOCTH, OIpe-
JENATh UX YKIOHBI, IMOJIy4aTh KOJWYECTBEHHBIC XapaKTEPUCTUKU IPO3UOHHBIX
IIPOIIECCOB, BBITIOJHITh BEPTUKAIBHYIO MJIAHUPOBKY C OMpeJeIecHueM o0bemMa
3eMeNIbHBIX padoT u Ap. K pororpammerpuu OTHOCUTCS U MPOLIECC CO3TaHUs
3D-Mopeneit 3 HECKOJIBKMX M300pa)kKeHUH ogHOro o0bekTa, chororpadupo-
BaHHOTO C Pa3HBIX YIJIOB.

3. OnopHbIe reoge3ndyeckKue ceTu

HNemmdpupoBanue, (HOTOrpaMMETPUUECKUE HW3MEPEHUST W HAaHECEHUE
YCIIOBHBIX O0O3HAYEHUN 3aBEPIIAIOT co3AaHue kKapThl. Ho HeoOXomumo mo-
OpoOHEEe OCTAaHOBHUTHCS €LIE HA OJHOM 3Tale KapTOCOCTABUTENIBCKHUX PadoT,
0 KOTOPOM YIIOMHUHAJIOCh PaHEE, & UMEHHO O MPHUBSA3KE CHUMKA WA KapTbl
(ru1aHa) Kk MecTHOCTH. B TOM citydae, eciu cocTaBiisieTcsl U1aH Ha HEOOIbIIYIO
TEPPUTOPHIO, HATIPUMEDP CTPOUTEIIBHYIO IUIOMIANKY WJIM 3€MEIbHBIM y4acCTOK,
B KQYECTBE OMO3HAKOB MOTYT HCIOJIb30BAThCA MECTHBIEC WM HCKYCCTBEHHO CO-
3naHHble 00bekThl. Ho mipu co3ganuu kapt 0oJiee OOMIMPHBIX YYACTKOB MECT-
HOCTH TaKMX OINO3HAKOB HEJNOCTATOYHO.

JIrobas Tomorpaduueckas kapTa JOJDKHA oOecrneurBaTh BO3MOXKHOCTh
ornpeeneHus reorpaduyeckux KOOpJAUHAT (IHUPOTHI U JIONTOTHI) U a0COIOT-
HBIX BBICOT TOY€K. /[l 3TOro B Ka4ecTBE OMO3HAKOB HEOOXOAUMO BBIOMpATh
OOBEKTHI C TOYHO M3BECTHBIMU KOOPAMHATAMHU U BBICOTOMN. Takyro (QPyHKIIHIO
BBITIOJIHSAIOT ITYHKThI OTIOPHOW F€0JE3UYECKON CETH.

Co3naHue ONOpPHOM IeOAEC3UYECKONM CETH IOJHOCTBIO COOTBETCTBYET OC-
HOBHOMY MPHUHIMITY pabOThI B T€0JIe3UU: OT 00111ero Kk yactHomy. [Ipexne co-
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37a€TCsl T€OAE3MUeCKasl ONOpHAsi CeTh MyHKTOB, Ie0/ie3nYecKkasi OCHOBA, a 3a-
TEM BBITIOJTHAETCS] CheMKa MOAPOOHOCTE.

BrinonHeHne BceX reo/Ie3nYeCKUX U3MEPEHHUN CBOJMUTCS K OMPEICIICHUIO
B3aMMHOTO IOJIOKEHHUSI TOYEK HA 3€MHOM MOBEPXHOCTH. M3MepeHus corpo-
BOXKJAKOTCSI MOTPEMIHOCTAMHU, KOTOPHIE HAKAILUIMBAKOTCS IO MEPE YIAJECHUS
ChEMKH OT Ha4yaJbHOM TOYKH. [[JI1 yMEHbIIIEHHUs MOTIPEIIHOCTEN U s Oojiee
PAaBHOMEPHOTO HUX PaCHpPEICNICHUS] IO TEPPUTOPUN CHEMKY MPOU3BOJAT C TO-
YeK CHEMOYHOTO OOOCHOBAHHUS, TaK HA3bIBAEMBIX OHNOPHBIX 2€00e3UUeCKUX
nyukmos. 111aHoBo€ MOJI0KEHNUE T€0IC3UYECKHUX MYHKTOB OIPEACICHO B €1U-
HOW CHCTEME KOOPJHHAT, a BBICOTHOE — B €IMHOW CHUCTEME BbICOT. Cuctema
re0JIE3NYECKUX IMYHKTOB C M3BECTHBIMU KOOpPJMHATAMM PAaBHOMEPHO pa3Me-
IIEHHAsI IO TEPPUTOPUH, O0PAZYET ONOPHYIO 2€00e3UYECK)I0 Cemb.

CornacHo MPUHLUITY MEPEX0JIa «OT OOIIEr0 K YaCTHOMY» BCSl OIIOpPHAsi CETh
MOAPA3ICISIETC HA KIJIACCHI, U €€ MOCTPOEHUE OCYIIECTBIISIETCS HECKOJIBKUMU
CTYHEHSIMH: OT CETEU BBICIIETO KJIACCa K HU3IIEMY, OT KPYIHBIX U TOYHBIX I'€0-
METPHUYECKHUX MOCTPOCHUM K 00Jiee MEJIKMM M MeHee TOUYHBIM. [IyHKTBI BBICIIIMX
KJIACCOB PACIoJIaraloTcs Ha OOJBIINX PACCTOSHUSAX APYT OT JApPyra U 3aTeM IIO-
CJIEIOBATEIBHO CTYIIAIOTCS MMyTEM Pa3BUTHsI MEXAY HUMH CETe Oosiee HU3KUX
KJIaCCOB. TaKOW IOJIXO/ MO3BOJISIET B CXKATHIE CPOKU C BBICOKOM TOYHOCTBIO pac-
MIPOCTPAHUTh €AUHYIO CUCTEMY KOOPJAMHAT HA BCIO TEPPUTOPUIO CTPAHBI.

['eone3nueckue cetu Poccuu mpuHATO MOAPA3AEIAThH HA TOCYIAPCTBEH-
Hyto reonaesndeckyro cetb (I'T'C), reoaesmueckue cetu crymenus (I'CC)
1 ChEMOYHBIC T€0C3NICCKHIE CETH (CheMOYHOE 00OCHOBAHUE).

T'ocyoapcmeennas ceodezuyeckas cemwv (I'TC) sBISETCS TJIaBHOW Teojie-
3MYECKON OCHOBOM TONMOrpauuecKuX Chb€MOK BCEX MAacIITa0OB, OHA BKJIIOUAET
B ce0s TJIAHOBBIE U BHICOTHBIE T'€OJAE3MYECKHE CETU. B IIaHOBBIX Teoje3ude-
CKHMX CETSX JJI KOKIOTO MyHKTA ONMPEACIAIOTCS MPAMOYTOJIbHBIE KOOPAUHATHI
B oO1ierocyaapctBeHHon cucreme. [lnanoBsie cetn moapasaensitores Ha 1, 2, 3
1 4 KJacc, pa3auyarolnecs MeXaAy cO00M TOYHOCTHIO YTJIOBBIX W JIMHEWHBIX
M3MEPEHUH, NIMHOW CTOPOH CETEU U MOPAAKOM HUX IOCIEA0BATEIBHOIO Pa3BHU-
tus [12]. Cersb | kacca (BbICIIEH TOYHOCTH) OXBATHIBAET BCIO TEPPUTOPHUIO
CTpaHbl Kak enuHoe 1enoe. CeTh KKIOro MOCIEAYIONIETO Kiacca CTPOUTCS
Ha OCHOBE Ce€TE€H BBICIIMX KJIaccoB. IlmaHOBBIE CETH CO3/ar0TCA METOJaMU
TPUAHTYJIALMH, TPUJIATEPALIUN, TOJTUTOHOMETPHUHU U UX COYCTAHUSIMU.

Tpuaneynayus — MeTO ONPEACICHHUS B3aUMHOIO TJIAHOBOTO IMOJIOKEHUS
reoJ€3NYECKUX MYHKTOB MyTEM IMOCTPOCHUS HA MECTHOCTH CHUCTEMBI CMEXKHO
PACIIOJIOKEHHBIX TPEYTOJIbHUKOB, B KOTOPBIX U3MEPSIIOT BCE YIJIbI, 3 B CETH —
JUTMHBI HECKOJIbKUX Oa3uCHBIX CTOpOH (puc. 4). JImuHBI IpyruX CTOPOH Tpe-
YTOJIbHUKOB PAaCCUUTHIBAIOTCA MO ¢opmyiam TpuroHomerpuu. Ilocrmemona-
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TEJIbHO pelIas MpsAMYI0 T€OJE3UUYECKYIO 3a/1ady, MOXHO PaCCUUTATh KOOPAH-
HAaTbl BCEX IYHKTOB CETH. TpuaHrynsauus | kiiacca co3maeTcsa B BUAE aCTPOHO-
MO-T€0JIE3UUECKON CETH W TpHU3BaHa 00ECNEUYUTh PEIICHUE OCHOBHBIX Hay4-
HBIX 3aJlay, CBSI3aHHBIX C ompejeraeHueM (GopMbl U pazMepoB 3emiau. OHa sB-
JSI€TCS TJIABHOM OCHOBOM PA3BUTHS CETEU MOCHEAYIOIIMX KIIACCOB U CIIY’KHUT
JJIs1 PACIIPOCTPAHEHUST €JMHON CUCTEMBbI KOOPJAMHAT HA BCIO TeppUTOpHUI0 Poc-
cuiickon denepanun. E€ moCcTpoeHNUE OCYIIECTBIAECTCS C HAMBBICIIEH TOYHO-
CThIO, KOTOPYIO MOTYT 00€CHEeYUTh COBPEMEHHbIC MPUOOPHI MPU TIIATEIHHO
MIPOAYMAHHON METOAUKE U3MEPCHU.

2 4 6 9 M

Puc. 4. MeToibl TOCTPOCHUS T€OAE3UNYECKUX CETEH:
a) METOJ TPUAHTYJISAIMKY; 0) METOI TpUIaTepalluu; B) METO mosuroHomeTpud [10]

Tpunamepayus — MeETOJ ONPENECIICHUS B3aUMHOTO TJIAHOBOTO MOJIOKEHUS
re0JIC3NYECKUX MYHKTOB IyTEM IMOCTPOCHUSI HA MECTHOCTH CHCTEMBbI CMEXKHO
PACHOJIOKEHHBIX TPEYTOJIBHUKOB, B KOTOPBIX U3MEPSIIOT BCE CTOPOHBI, a YTJIbI
B MX BEPIIUHAX OMPEICIAIOT 110 TEOPEME KOCUHYCOB. Llermoyku TpeyroiabHUKOB
TpUJaTEepallui TaKXKE BKJIIOYAIOT B ce0s1 0a3MCHBIE CTOPOHBI C U3BECTHOM JJIU-
HOM (0a3ucoM) M a3uMYTOM (IUPEKIIMOHHBIM yrjiom). Ha pucynke mnsa psnaa
TpujaTepaunu 0Oa3UCHBIE CTOPOHBI HE YKa3aHHBI.
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B HacTosiiee BpemMs B CBSI3U € MIUPOKUM UCIIOJIb30BAHUEM BBICOKOTOUYHOM
CBETOAAIbHOMEPHOM TEXHUKH METOJ| TpUJaTepaldyd HaXOJIUT Bce OoJiee IIu-
POKOE MPUMEHECHUE B IPAKTUKE CO3JAaHUS T€OJEC3NUECKUX CETEH.

Meron noauconomempuu XapakTepU3yeTCs MOCTPOEHUEM HA MECTHOCTH
CUCTEM JIOMaHbIX JIMHUHU (XOA0B), B KOTOPBIX U3MEPSIOT BCE JIMHUU U TOPU30H-
TaJIbHBIE YIJIBI B TOYKAaX MOBOpPOTa. B BepminHax, SBISIONMXCS UCXOIHBIMHU
MMYHKTAMHU BBICIIMX KJIACCOB, U3MEPSIOT TaK HA3bIBAEMbBIC NMPUMBIYHBIE TOPH-
30HTAJIbHBIE YTJIBI, KOTOPBIE UCIIONB3YIOTCS U a3UMYTAIBHOW MPUBSI3KH I10-
JUTOHOMETPUYECKOro Xxoja. [IpuMeHeHne CBETONAIBHOMEPHOM TEXHUKH OT-
KPBUIO IIUPOKUE BO3MOKHOCTH JIJISI PA3BUTHUS METOA MTOJIUTOHOMETPHUH.

Cetp Tpuanryisinuu | kiacca (aCTpOHOMO-T€0AE3UYECKasA CETh) CTPOUT-
Csl B BUJIE PSIZIOB TPEYTOJbHUKOB (3BeHA) jJuiuHou 200-250 kM 1 mepuMeTpom
800—1000 kM (puc. 5).

Puc. 5. Cxema nocTpoeHust rocyIapCTBEHHBIX MJIAHOBBIX M€OJIC3UUYECKUX CETEU
1,2, 3, 4 ximaccoB MmerogoM TpuaHryJsiiuu [ 10]

ba3ucel B 1eMoykax TakUX TPEYTOJbHUKOB U3MEPSIOT C OTHOCHUTEIBHOM
norpenHocTeio He Xyxke 1 : 400000. Ha koHmax 6a3ucoB (B myHkTax Jlammaca)
BBITOJIHSIOT OINPEACIICHUE IITUPOT, JOATOT U a3UMyTOB. MIHOT1a BMECTO LIEIOY-
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KM TPEYTrOJbHUKOB NPOKIAABIBAIOT MOJUTOHOMETpUYECKUA Xxoha 1 Kiacca.
[Ipnr 3TOM B yKa3aHHOM ITOJJUTOHOMETPUYECKOM XOJI€ YTJIbl U3MEPSIOT C I10-
rpemHocThi0 He Oosiee 0,4, a CTOPOHBI — C OTHOCUTEIBLHOW MOTIPEIIHOCTHIO
He 6ogee 1 : 300000.

[TomuronomeTpusa 2 Kiacca pa3BUBACTCS BHYTPHU NOJMIOHOB TPHUAHTYJISI-
AW WIH TTOJIMTOHOMETPUH | Kiacca B BUJIE CETH 3aMKHYTBIX MTOJIUTOHOB C TI€-
pumerpoM 150—-180 km. ITonuronomerpust 3 u 4 KI1acCOB CTPOUTCS B BUJIE CH-
CTEM XOZOB C Y3JIOBBIMH ITYHKTaMW WM OJWUHOYHBIX XOJOB, ONHPAIOLIAXCS
Ha IMYHKTHI TOCYIAPCTBEHHOM I€0JI€3UYE€CKON CETH BBICIIUX KIACCOB.

Bvicomnvie (nusenupmnwvie) ceodesuueckue cemu CO3AANOTCS JJIs paclpo-
CTPaHEHUs 110 BCEU TEPPUTOPUU CTPAHBI €AUHOW CUCTEMBI BBICOT. II0 TOUHO-
CTH ¥ Ha3HAYEHHIO TOCYIApPCTBEHHAS HUBEIIMPHAsA CETh Pa3feisaeTcs Ha ceTH I,
II, III u IV knaccos. Husenupusie cetu I u Il kimaccoB sBIISIIOTCS TTIaBHOM BbI-
COTHO OCHOBOM, MOCPEACTBOM KOTOPOMl ycTaHaBiauBaeTcsi enuHas (bantuii-
CKasl) CUCTeMa BBICOT 10 Bcell Tepputopuu Poccuu. Jlunuu HuBenupoBaHus |
u Il KmaccoB MpOKIaABIBAIOTCS MO 3apaHee pa3pabOTaHHBIM HaNpaBICHUIM
c HanboJee OJaronpUsITHRIMU TPYHTOBBIMH YCJIIOBHSIMUA M HAUMEHEE CIIOKHBIM
npodunem. HuBenupnas cets I kiacca cocTOUT U3 XO0JIOB, OOpa3yHOIIUX CO-
MKHYTBIE€ TTOJIUTOHBI nepuMeTpoM okoio 2 000 km. HuenmupoBanue I kimacca
BBITIOJIHAETCS. C HAWBBICUIEH TOYHOCTBIO, JOCTUTAEMOW MPUMEHEHUEM Hanbo-
Jee COBEPIICHHBIX MPUOOPOB W METOJIOB HabmwojeHuil. HuBenupHas ceTh
II kmacca onupaeTcs Ha MyHKTHl HUBETUPOBaHuUs | kiacca u 00pa3yeT MoJIHUro-
Hbl nepumeTpoM B S00—-600 kM. HuBenmmupasie cetu 111 kiracca nmpokitaabIBarOT-
Cs BHYTpHW NoJuroHoB HusenupoBaHus | u Il xiaccoB B BHAE cuCTEM H OT-
JEIBHBIX XOAO0B, AensAmuXx noauroH Il kimacca Ha 6—9 MoOJIUroHOB EpUMETPOM
150-200 kM. lanpHenmiee crymieHne HuBeInpHOM cetu I kimacca BBITOTHS-
€TCs MOCTPOCHUEM CUCTEM XOJI0B HUBEJIHMpOBaHMS [V kiacca, onuparonumxcs
Ha IIyHKThl HUBEJIIMPOBAHUS BBICIINX KJIAcCOB. X0Abl HUBeIUpoBaHus [V kiac-
ca SIBJISIFOTCSI HEMOCPEJACTBEHHOM BBICOTHOM OCHOBOM TOMOTpadUUECKUX Che-
MOK; TYCTOTa UX MPOKJIAJIKH OOYCIOBIMBACTCA MacIITabaMU ChbeMOK U Xapak-
TEpOM peibeda MECTHOCTH.

T'eooesuueckue cemu ceywenus (I'CC) pa3BUBAIOTCS Ha OCHOBE rocyaap-
CTBEHHOU T'€0/IC3UUECKON CETH U CIykKaT JjIi 00OCHOBAaHUS KPYIMTHOMACIITA0-
HBIX ChEMOK, a TAK)KE MHKEHEPHO-T€O/IC3UUECKUX U MAPKIIECHIEPCKUX padoT,
BBITOJIHSIEMBIX B TOPOJAX U MOCEIKAaX, HA CTPOUTEIbHBIX IJIOMIAKaX KPYIMHBIX
MIPOMBIIICHHBIX 00BEKTOB, Ha TEPPUTOPHUIX TOPHBIX OTBOJIOB U T. 1.

JIns 0003HaUEeHUS MIAHOBBIX T€0JIE3UUECKUX MYHKTOB M UX 3aKPEIUICHUS
Ha MECTHOCTH CIyXaT MOJ3EMHBIC ILEHTPhl U HA3E€MHBIE COOPYKECHUS, TaK
Ha3bIBaeMbIe 2eode3uyeckue 3Haxu. 1loa3eMHbIe IIEHTPHI JOJDKHBI 0OECIeUn-

18



BaTh HEU3MEHHOCTD MOJI0KEHUS U COXPAHHOCTDh IIYHKTA B TEUEHUE MPOJOJIKHU-
TEJIBHOTO BpeMeHU. Haa neHTpamMu coopykarT ACPEBSIHHBIE WM METAILINYE-
CKHE€ HAPY>KHbBIC 3HAKHU, KOTOPHIE CIIY)KAT BU3UPHBIMU LEIISIMUA IPU U3MEPEHUU
yriioB U JuHui. HapyskHbie 3HaKM OBIBAIOT Pa3HbIX KOHCTPYKIIUM B 3aBUCUMO-
CTH OT YCJIIOBUH MECTHOCTH U PACCTOSHUSI MEXKIY IMyHKTaMH (puc. 6).

Puc. 6. Tumbl reoie3N4eCKUX 3HAKOB: a — Typ; 0 — MHUpaMujia; B — MPOCTOM
CUTHAJI; T — CJIOXKHBIN CUTHAJ. YacTu reo1e3nd4eCKuX 3HaKOB: | — BU3UPHBIN 1IU-
JUHJpP; 2 — BHYTPEHHSISI MUpaMua; 3 —— HapyKHasi nupamuaa; 4 — nojAcTaBKa

JUISt MHCTPYMEHTA; 5 —— TOJIOK Jiist HaOmronaTes [12]

[IyHKTBI BBICOTHOM I'€0J€3MYECKOM CETH 3aKPEeIUISIOTCS TPYHTOBBIMH pe-
nepaMM, CTEHHBIMU perepamMu U MapkaMu. J[Jisi 3aKkperuieHus: MyHKTOB Che-
MOYHOTO OOOCHOBaHUS, COXPAHHOCTh KOTOPBIX JOJDKHA ObITh oOOecreueHa
B TCUCHHE HECKOJIBKHUX JIET, MPUMEHSIIOTCS IIEHTPHI B BUJIe OCTOHHBIX U Jiepe-
BSIHHBIX CTOJIOOB M METaIn4ecKux TpyO. boibiiias 4acTh MyHKTOB Ch€MOYHBIX
CeTel 3aKperuIsieTcsl BpEMEHHBIMU 3HAKaMU, MPEACTABIISIIOIIUMU COO0M niepe-
BSIHHBIC KOJIbSI WUIM MeTaJuIndeckue TpyOku. J[yist oOnerdeHus: oThICKaHUs Ta-
KOT'0 3HaKa pSAJIOM C HUM 3a0MBaIOT CTOPOKOK.

3aBepiieHueM padot no cozpanuto I'T'C sBiseTcss cocTaBiIeHHE KaTajlo-
TOB, T/I€ YKa3bIBAIOT HA3BAHUS U OMKMCAHUE MECTOTOJOKEHUS KaXI0TO IMYHKTA,
KJIACC CETH, THII 3HaKa, I'OJl TIOCTPOUKH, KOOPAUHATHI X, y, h [12].
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4. MeTOoAbI IIPpOBEACHHUA HA3€MHbBIX I/IBMGPEHI/Iﬁ MECTHOCTH

Bce u3mepenust B reoie3un CBOASATCA K CIETYIOMINM:

1) runennvie uzmepenuss — ONPENECIECHUE PACCTOSHUN MEXKIY TOUYKAMH
1 pa3MepOB Pa3IMYHBIX OOBEKTOB;

2) yenosvle usmepeHuss — ONPENEICHUE TOPU30HTAIBHBIX U BEPTUKAJIbHBIX
VTJIOB;

3) evicomuble uzmepenus (HUBEIUPOBAHHUE) — OIpPENICIICHUE PA3HOCTHU
BBICOT COCEIHUX TOYEK WJIM MPEBBIIICHUH, a Yepe3 HUX — a0COJIFOTHBIX BBICOT
TOYEK (PU3NYECKON MOBEPXHOCTH 3EMIIH.

[Ipy npoBeAeHUM TOJIEBBIX T'€OAC3UUYECKUX CHEMOK PYKOBOJICTBYIOTCS
JIBYMsI TPUHLIUIIAMH

- BBITIOJTHEHUE PA0OT OT OOIIETO K YACTHOMY;

- KOHTPOJIb Ha BCEX dTamax.

4.1. /luHeliHble u3mepeHus

PaccrosiHus mMexay TOYKaMM Ha MECTHOCTHM MOIYT U3MEPATHCS C MOMO-
b0 MEPHBIX JIEHT, MEPHBIX MPOBOJIOK, PYJIETOK, ONTHYECKUX HAIBHOMEPOB
JIBOMHOTO M300pa)KeHUs, HUTAHBIX JaJIbHOMEPOB, CBETOJATLHOMEPOB, Ja3ep-
HBIX PYJIETOK, U3MEPUTEIIbHBIX KOJIEC.

B u3zmeputenbHbIx paboTax 00bII0E paCpOCTPaHEHUE UMEET IITPUXOBAS
MEpHasi JIeHTa, MPEACTABIAIONas CO0OM CTalbHYI0 TOJIOCY IIMPUHOU
10...20 mMm, Tonmunaou 0,5 MM u mmHou 20, 24 wim S0 M, Ha KOHIIAX KOTOPOH
MPUKPEIUICHBI pyuku (puc. 7). J[muHa JIEHThI paBHA PACCTOSHUIO MEXTY IITPU-
XaMU, HAHECEHHBIMU y KOHIIOB JIEHThI HAIIPOTUB BBIPE30B IS IIITHAJIEK.

N3mepenune QiuHbl OTpe3Ka NPSAMOM JIMHUM BBIMOJHAIOT MOCJIEI0BATENb-
HBIM YJIO)KCHUEM JIEHTBI B €r0 CTBOPE (BEPTUKAIBHOM IUIOCKOCTH, MPOXOJs-
el yepe3 KOHIbI oTpe3ka). [Ipu 3HaUMTEIbHOU NJIUHE U3MEPSEeMOU JIMHUU
CHayaja BBINOJHAIOT €€ geuleHue, T. €. YCTAaHOBKY BEIIEK B CTBOpPE JUHUU. M3-
MEpEHHE TPOU3BOMAT JBa YEIOBEKa: 3aJHUM MPUKIIAIBIBACT HOJIbL IpUOOpa
K HAYAJIBHOW TOYKE U 3aKPEIUSIET JIEHTY IIIWIBKOM, a TIEPEIHNUM, YIIO)KUB JIEH-
Ty B CTBOp, HATATUBAET JICHTY U 3aKPEIUIAET €€ WINUIbKoU. /lanee neHry cHu-
MarOT, IPUYEM 3aJIHIOI0 IINUJIBKY BRIHUMAKOT. Ornepainuio noBTOpsoT. OcTa-
TOK T U3MEPSIIOT M0 HAAMUCIM Ha IUIACTUHKAX (LIEJI0€ YHCIIO METPOB), MO OT-
BepCTUSIM (PacCIiON0KEHHBIM Yepe3 JIEUMETP), CAHTUMETPHI — Ha TIa3. Pop-
MyJia I ONPEAETIEHNS PACCTOSIHUM UMEET CIECIYIOLIUN BUI:

D=1n+r,

rac | — JJIMHA MCpHOﬁ JICHTBI; N — KOJIMNMYCCTBO y.]'IO)KeHI/Iﬁ JICHTBI; I — OCTAaTOK.
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Puc. 7. llItpuxoBast MepHas (3emiieMepHasi) jieHTa [1]:
a) JIeHTa; 0) KOMIUIEKT LIMUJIEK; B) MJIACTHHA C BHIPE30OM;
I') IeHTa B HepabouyeM COCTOSIHUU (KOJIBIIO CO CKOOaMM)

AHaJIOTMYHBIM 00Pa30M U3MEPSIOT PACCTOSTHUE U MEPHBIMU PYJIETKaMU.

C moMoMmIbIO CTaIbHBIX JIEHT U PYJIETOK JJMHBI JIMHUM MOTYT U3MEPATHCS
¢ otHocurenbHOU mnorpemHocTeio 1:1000-1:5000 ot wm3MepsieMOW MJIMHBI
(ot 10 1o 2 cm Ha 100 m). [l KOHTPOJS TUHUUA U3MEPSIOT ABAXKIbI, B IPSIMOM
¥ 0OpaTHOM HalpaBleHUsIX. TOYHOCTb HM3MEPEHHsS JIMH JICHTOM 3aBUCHUT
OT MPAaBWJIBHOCTHU JUIMHBI JIEHTHI, AKKYPaTHOCTU JIML, BEAYLIUX H3MEPEHUS,
U OT XapakTepa MECTHOCTH.

JlanbHOMEPBI, TAaKXKE MIMPOKO MPUMEHSIEMBIE JIJI1 U3MEPEHUS ITTUH JIMHUN
B T'€OJIE3NYECKHUX U TONOrpauyeckux padorax, NOAPa3ACISIIOTCA 110 TPUHIU-
ny JEWCTBUS HA DJICKTPOMArHUTHBIE (PJEKTPOHHBIC) W onTuueckue. s nu-
HEWHBIX U3MEPEHHUI B T'€0/IE3NYECKUX CETSIX MPUMEHSIOT OCHOBAHHBIE HAa (U-
3M4E€CKOM IMPUHIUIIE CBETO- U PaIUOAAIBHOMEPHI, 00€CTIEUNBAIOIINE BHICOKYIO
TOYHOCTh. C MX MOMOIIBIO PACCTOSHHUE IO OOBEKTOB OMPEACIISIETCS M0 BpeMe-
HU TIPOXOXKAECHUS JJIEKTPOMArHUTHBIX BOJIH BJOJb HW3MEPSEMON JIMHUMU.
B HauanbHON TOYKE JIMHUM YCTAHABIMBAIOT IMPUEMONEPENATUUK BOJH (J1aJb-
HOMED), B KOHEUHOU TOUKE — OTpakaTesib. BOHBI, MOCIaHHBIE JATBHOMEPOM,
OTPa)KaroTCs B KOHEYHOM TOYKE M BO3BPAIIAIOTCA B HAYAIbHYIO TOUKY, IPOMIS
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U3MEPSIEMOE PACCTOSIHUE NBaXx/bl. Ha BbIXOJ€ MpUEMHUKA UHIUKATOP YKa3bl-
BaeT MPOMEKYTOK BPEMEHHU MPOXOXKIACHUS BOJIH B 00a koHIa t. Eciu 0603Ha-
YUTh CKOPOCTh PACHpPOCTPAHEHUS BOJIH Y€pe3 C, TO PACCTOSAHUE S OT mpuodopa
110 oTpaxaress oyxer S = /ot [1].

HutsHo#t manpHOMEp (Pa3HOBUIAHOCTH ONTHYECKOT0) — 3TO IMPHUCIIOCO0-
JICHUE B 3PUTEIBHBIX TPyOax reoJIe3N4ECKuX MpuOOpoB B BUJIE JBYX TOPU30H-
TaJbHBIX JAJBHOMEPHBIX IITPUXOB, PACHOJIOKEHHBIX CHUMMETPUYHO OTHOCH-
TEJIbHO NMEPEKPECTUS CETKU HUTEW. Teopursi HUTSHOTO JaJbHOMEpPA OYEHB IMPO-
cta. O4eBUHO, UTO YeM Onuxe OyJIeT HaXOAUTHCS MCMOJIb3yeMas JJisi HaBe-
JICHUS 3PUTEIILHOM TPyOBl TUHEWHAS IIKaja, TEM MEHbBIIHN €€ OTpe30K Oyner
nomnaaaTh B MPOMEKYTOK MEXAY NaJbHOMEPHBIMU HUTAMH, U, HAO00POT, YEM
najplie OyaeT Ikaiga — TeM OoJblie OyAeT 3TOT oTpe3oK. IIpuyem miuHa Ta-
KOT'0 U3MepsieMoro 6asuca mpsiMo MPONOPIHOHATIbHA €T0 YAAICHHOCTH OT T€0-
nesndeckoro npudopa. Muage ropops, onpeneiaeHHoN JiuHe 6a3zuca OyIeT co-
OTBETCTBOBAThH BIIOJIHE OMPEACICHHOE paccTosiHUE A0 Hero. Y 3To paccrosHue
MOXXET OBITh JIETKO PAacCUUTAHO MO JJIMHE U3MEPEHHOTO 0Oasuca, €clid 3HATh
KOO PUIIMEHT HUTSHOTO nOaimbHOMepa (KOd(PIUIHMEHT MPOMOPIHUOHATLHOCTH
MEXy JUTMHOM 0a3uca U pacCTOSIHUEM JI0 HETO).

TO4YHOCT, HUTSHOTO JAJIBHOMEpPA HEBBICOKA M COCTABISAECT MPUMEPHO
1:300-1:400. IToaToOMy OHM HCIOJB3YIOTCA TOJBKO JJIs BCIOMOTaTEIbHOTO
OTPEICIICHUSI PACCTOSIHUM, TI€ TOUHOCTh HE UTPAET BAXKHOM PoJn

[Tpu U3mMepeHun JUHUM, PACIOJIOKEHHON HA HAKIIOHHOM MOBEPXHOCTH, ClIie-
IyeT YYUTBIBAaTh, UTO €€ TOPU3OHTAJIbHAS MPOEKIUs (MIPOJIOKEHKE), N300paxae-
Masl Ha KapTe, BCerjaa Kopoue u3MepeHHoi BenuunHbl. Kak BUHO Ha puc. 8, ro-
pU3OHTaNbHAsT MpoeKius JTuHud MecTHOCTH d = Dcosv, rie D — uzmepenHas
JUITMHA, V — YTOJI HAKJIOHA; OTCIOJIa TIoNpaBKa 3a HakJIoH Ag =D —d.

Puc. 8. IlomnpaBka 3a HaKJIOH JIUHUU [ 1]

BenuurnHa momnpaBKy 3a HAKJIOH 3aBUCUT OT M3MEPEHHOIO PACCTOSHUS
u yriia HakinoHa. Hampumep, npu paccrosaun 100 M u yriie HaknoHa 3° mo-
npaBka paBHa 0,14 M, a mpu paccrosnun, paBHOM 300 M, ¥ yriie HaKJIOHA B 5°
nompaBKa cocTaBuT yxe 1,1 M; e€ cneayer yuuTsiBaTh MPU ChEMKE B MaCILITa-
oc 1 : 10 000 u kpymHee.

[Ipu cheMKax NOHMKEHHOW TOYHOCTHU MCIIONb3YIOT YIIPOIIEHHBIE CITIOCOObI
u3MepeHus: pacctossHui. Tak, n3mMepeHue HeOONbIINX OOBEKTOB U KOPOTKHX
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JUHUAN TPOU3BOJAT «IOJEBBIM HHUPKYJIEM» — MPOCTEUIIUM OPUOOPOM, CO-
CTaBJICHHBIM M3 JBYX JKEpJI€H, CKPEIUIEHHBIX O]l YIJIOM TaK, YTO MEXIY HX
KOHIIaMH COXPaHSETCS MOCTOAHHOE paccTosiuve | mnm 2 M. B mapuipyTHbIX
ChEMKAX PACCTOSHHUS IO X0y YAaCTO OMPEAEIISIOT IAraAMHU.

4.2. Yenoewle usmepeHus

N3mepenurst yrioB BBITOJIHAOT Uil ONPEAECIECHNUS B3AUMHOTO ITOJ0KEHHUS
TOYEK B MPOCTPAHCTRBE.

l'opuzonmanehsiii y2on — 3TO JBYTPAHHBIA yroa B MEXIy OTBECHBIMU
IJIOCKOCTSMU, MPOXOJSAIINMU YE€PE3 €r0 CTOPOHBL.

Bepmuxanvuvii yeon — 3TO yroja v MEXAy TOPU30HTAIBHOW MIOCKOCTHIO
Y HAIIPABJICHUEM Ha 33JJaHHYIO TOUKY.

Jns u3MepeHust 2opuzoHmanbHo20 yeaa HaJl €ro BEPIIMHOW PacIoararoT
IEHTP YCTAHOBJIECHHOTO TOPU30HTAIBHO TPaTyUpOBaHHOrO Kpyra (puc. 9). Yron
Mexay paguycamu Ob u Oa paBeH TOPU3OHTAIBLHOMY YUy 3 MEXKIy HampanJe-
HUAMH Ha TOUkU B u A. Ecin tenieHnst Ha Kpyre MOAIMCaTh MO YaCOBOU CTPENKE,
a OTCUEThl 0003HAYUTH Yepe3 b U a, TO TOPU3OHTAIILHBIN YTO OYJET BHIYUCIISTh-
csi o popmyre B = Db — a. [IpuHIMN YTIIIOBBIX U3MEPEHUIN UCTIONIB3YETCS B T€OIC-
3UYECKOM TIPHOOpE, HA3BIBAEMOM TEOIOJIUTOM, C TIOMOIIBIO KOTOPOTO U3MEPSIOT
TOPU3OHTAIBHBIN U BEPTUKAIBHBIN YIJIbI, @ TAKXKE PACCTOSHUSA (BCTPOCHHBIM HU-
TSHBIM JaJTbHOMEPOM). TE0J0NMUT — CIOXKHBIA Te0Ie3UUeCKUil mpruoop, B JIaH-
HOM KYPCE €r0 YCTPOMCTBO HE paCCMaTPUBAETCH.

Puc. 9. Cxema usMepeHus yrioB Ha MECTHOCTH [ 1]
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B xone nosneBoi mpakTUKU Mo reorpaduul TOPU3OHTAIBHBIE YTJIbl U3MeE-
pAIOTCS ¢ oMoIIbI0 kKommaca. Komnac siBisieTcst mpocThiM mpuOOpoMm, IpeaHa-
3HAQYEHHBIM JIJISI OPUEHTUPOBKUA HA MECTHOCTH. MarHuTHas CTpejika KomIiaca
OPUEHTUPYETCS MO HAMPABJICHUIO «CEeBep — or». M3mepsas asumyT (yroi
MEXK]ly HAIpaBJICHUEM Ha CEBEP M Ha ONPENEISIEMbIA MPEAMET, OTCUUTHIBAE-
MBIH 0 YaCOBOW CTPEJIKE), MbI MOJy4yaeM, MO CYTH, TOPU3OHTAJIBHBIA YIOJL.
Eciau u3meputTh a3uMyThl JBYX TOUYEK (OOBEKTOB), TO pPa3HHUIA MEXKIAY HUMU
U OyJIeT TOpU30HTAIBHBIMU YTJIOM MEXIy 3TUMU Toukamu. Hampumep, nsme-
peH a3uMyT Ha JiepeBo (35°) u Ha reose3udeckyro BoeIKy (180°). s onpene-
JIEHWSI TOPU30HTAIBHOIO YIjla MEXAY JEPEBOM M BBIIIKOW HAXOAUM PAZHHUILY
Mexay uamepeHusmu: 180° —35° = 145°.

Bepmukanvuele yenvl npu TeolIe3NYECKUX pabOTax U3MEPSAIOT TEO0JIH-
ToM. Kpome TeononuTta, 3Ti yribl MOTYT ObITh U3MEPEHBI SKIUMETPOM.

Orxaumemp (ot rped. ekklino — OTKIOHSA0) — MPOCTEHIINI TCOAC3UUC-
CKMIl MHCTPYMEHT, CIyXKalluh IJis1 U3MEPEHHUs YIJIOB HAaKJIOHA MECTHOCTH
(BEpTUKAIBHBIX YIJIOB) C TOYHOCTBIO JO JECATHIX AoJie rpaayca (puc. 10).
[Ipu pocraro4yHOM IId YKA3aHHOM LEJIM TOYHOCTA OH JIETOK, KOMIIAKTEH
U TIPOYEH.

OKJIUMETpP COCTOUT M3 TPYOKH c nuontpamu (ria3HeiM (1) B Bule uienu
U IpeIMETHBIM (2) B BHUJI€ METAINIMYECKOW HHUTH) W M3 Aucka (3), Ha Lu-
JUHJIPUYECKOM O000JIKE KOTOPOro HaHECeHbI AeieHus 1no 60° B 00e CTOPOHBI
OT HYJIEBOTO IITPUXA. 3HAKU «+» U «—» Ha 000JKE IMCKA YKa3bIBAIOT YIJIbI MO~
BBILICHUS U MIOHM>KEHUS BU3UPHOM auHuU. Juck (3) BpaiaeTcsi Ha OCU BHYTpHU
MeTtamunueckoit kopoOku (8). K nucky npunasu rpy3 (4), noa 1ecTBUEM KO-
TOPOr0 IJIOCKOCTh, MPOXOASANIas Yepe3 OCh BpAlleHUS U HYJIEBOH IITPUX
Ha 000/IK€, CTPEMUTCA MNPHUHATH TOPU3OHTAIBHOE MOJokeHue. B Hepabouem
MOJIOKEHUHU JUCK CTOTIOPUTCS KHOMKOM apperupa (6). s ocBoOoXkaeHus 3a-
CTOMIOPEHHOTO JUCKAa JOCTATOYHO HaXKaTh 3Ty KHOMNKY. B HMIMHApHUYECKOU
CTEHKE KOPOOOYKM clieJlaHO OoTBepcThe (5), 4epe3 KOTOpOE€ BUIHBI JICICHUS
koJibiia. [IpoTuB 3TOTO OTBEpCTUS YycTaHOBJEHA Jiyna (7) Jjs MOTydYeHHUs yBe-
JUYEHHBIX N300paKeHUI AEICHUMN.

W3Mepenns SKIMMETPOM NPOBOASTCA ¢ pyKu. [Ipu BU3MpoBaHUM HaKHMa-
€TCsl CTOonopHas KHoMKa. OTcUeT MpOU3BOIUTCS OJHOBPEMEHHO C BUSHUPOBAHHU-
€M, TIO0CJIE TOr0 KaK KOJECHUKO YCIOKOWTCA. [[is m3mepeHus yria HakjoOHa V
auaun AB B Touke A CTaHOBUTCS HAOMIOATENh C DKJIUMETPOM, B Touke B
YCTaHABJIMBAIOT BEXY C METKOM Ha BBICOTE TJla3a HaOroaarens (paccrosHue L,
puc. 11). Habmogarens (B Touke A), Tisiast B JuonTp (TJIa3HYIO 111€Jib), HaBO-
IUT €€ Ha METKY Ha peKe U HakaThueM KHOMKHA 6 0cB0oOOk1aeT Koibiio. Korma
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KoJieOaHMEe KOJIbIla MPEKPATUTCSI, TPOTUB HUTU MPEAMETHOrO JUonTpa 2 6epyT
10 JEJICHUSIM OTCYET yIJia HAKJIOHA V.

Puc. 10. Oxnumerp:
] — menp, 2 — MeTtajuiM4yeckas HUTh, 3 — JAUCK, 4 — Ipy3, S — OTBEpCTHE,
6 — KHOIIKa appeTupa, 7 — Jymna, 8§ — MeTauimdeckasi Kopooka [9]

Puc. 11. 3mepenne BEpTUKAIBHBIX YTJIOB SKJIUMETPOM
(mosicHeHHs CM. B TeKCTe) [2]
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4.3. BbicomHble uamepeHus (HugeaupoeaHue)

Hueenuposanue — 3TO0 COBOKYITHOCTbH I€0J€3UUECKUX paboT Mo ompeje-
JIEHUIO TIPEBBIIIEHUN JIJIS MTOCIEAYIOMIEr0 BEIYMCIEHHS BBICOT TOYEK HaJ Mpu-
HATOM YPOBEHHOM IMOBEPXHOCTHIO.

IIpesviuenue h sBIsE€TCS pasHOCTHIO BBICOT ToueK. Ecnm mocnemnyromas
TOYKA BBIIIE MPEABIAYIIEH, TO MPEBBIIIEHUE UMEET 3HAK «1», €CIU HUKE —
3HAK «—». UNCIIEHHOE 3HAYEHUE BBICOTHI HA3BIBAETCS OTMETKOM.

Bunel nuBenupoBanus [1]:

1. 'eomempuueckoe — rOpU3OHTAIBHBIM JIy4OM HUBEJIHPA C UCIOJIb30Ba-
HHUEM HHUBEJIUPA U BEPTUKAIBHO YCTAHOBJICHHBIX PEEK.

2. Tpuconomempuueckoe — HAKIOHHBIM JIy4OM C HCIOJb30BAHUEM TE€O-
JOJINTA WX SKIMMETPA U MOCIEAYOIIMUM BBIYMCICHUEM MPEBBIIIEHUS IO YTy
HAKJIOHA M PACCTOSTHUIO IO TOUKH MO (pOpMyJiaM TPUTOHOMETPHUH.

3. Qusuueckoe: a) 0APOMETPUUECKOE — C BBIUYUCICHUEM IIPEBBIIICHUI
0 Pa3HOCTH aTMOC(HEPHOTO JaBlIeHUs; 0) THAPOCTATHUYECKOE — IO PA3HOCTU
BBICOT UJKOCTHU B COOOHIAIOIIUXCA COCYNax; B) PaJHOJOKAIMOHHOE —
110 BPEMEHU MPOXO0XKIACHUSI PaIMOBOJIHBI OT MPUOOpa, YCTAHOBJIEHHOTO Ha ca-
MOJIETE, 10 MIOBEPXHOCTH 3EMIIU.

4. Cmepeogpomozpammempuyeckoe — 1O Pe3yJibTaTaM U3MEPEHUN Ha BBI-
MOJTHEHHBIX C Pa3HBIX TOUYEK MapHBIX a3PO(POTOCHUMKAX y4acTKa MECTHOCTH.

5. Asmomamuuecxkoe (Mexanuueckoe) — YCTAHOBIIEHHBIM Ha TPaHCIOPT-
HOM CPEJICTBE CHEIUATBHBIM IMTPUOOPOM, BHIYEPUUBAIOIIUM TIPU €T0 JBUKECHUU
npoduIbL MECTHOCTH.

6. HazemHo-kocmMuueckoe — ¢ TIOMOUIBIO T€0JIE3NYECKUX MPUOOPOB CITyT-
HUKOBOU HaBuranuu GPS.

M3 Bcex BUAOB HUBEIMPOBAHUS J1aJIe€ pACCMATPUBAIOTCS TOJIBKO T€OMETPHU-
4eCKO€ U TPUTOHOMETpUYecKoe, ucnoibzyemoie Bo Bpemst JIIIII o reorpadun.

l'eomempuueckoe nugenuposanue, Wi HUBEIUPOBAHUE TOPU3OHTAIBHBIM
Jy4OM, BBITOJHSIIOT CHEHHUAIBHBIM T€0J€3UYECKUM NpubopoM Hugeaupom. OTt-
JUYUTENIbHAsE OCOOCHHOCTh HUBEIMPA COCTOUT B TOM, YTO BU3UPHAS JTUHUS TPY-
Obl BO BpeMsi pabOThl MPUBOAUTCS B TOPU3OHTAJILHOE TMoJIoKeHHe. HuBemup
MIPEICTABIIET COOOM COYETAHUE 3PUTEITBHON TPYOBl JIMOO C IUIMHAPUYECKUM
yYpOBHEM, JTHOO C KOMIIEHCATOPOM. YPOBEHb U KOMIIEHCATOP CIIy>KaT JIJIsl IIpUBE-
JICHUS] BU3UPHON OCH 3pUTENIbHOM TPYObl B TOPU30HTAILHOE MOJI0XKEHUE.

CyIIHOCTh T€OMETPUUYECKOTO HUBEIUPOBAHUA COCTOUT B OINPEACICHUHN
MIPEBBIICHUS] OJTHOM TOYKHM HaJa JIPYrod TOPU30HTAIBHBIM JIY4YOM HHUBEIHMPA
10 OTCYETaM MO peiikaMm, BEPTHKAJIbHO YCTaHABJIMBAEMBbIM B TOYKAX, MEXTY
KOTOPBIMU ONPEEISAIOT IPEBBILIICHUE.
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Hanbonee vacTto ucnosib3dyercss cnocoO0 HUBEIUPOBAHUS U3 CEPEIUHBI,
IPU KOTOPOM HUBEJIUP YCTAaHABIMBAIOT MOCPEAMHE MEXIy ToukamMu A u B,
a Ha Toukax A u B craBst peliku ¢ nenenusimu (puc. 12).

Puc. 12. HuBenupoBanue U3 cepeauHsl [2]

[Ipu nBM>KEHUHU OT TOYKH A K TOUke B pelika B Touke A Ha3bIBaeTcs 3a1-
HeH, pelika B Touke B — nepeaneit. CHayana HaBOJAT TpyOy Ha 3aHIOI0 peii-
Ky U OepyT OTCUET a, 3aTeM HABOJSIT TPyOy Ha MEPEIHIOI PEUKY U OepyT OT-
cuet b. [IpeBbiieHue Touku B OTHOCUTENHHO TOYKM A MOJIy4YaroT Mo GopMy-
ae: h=a—b. Eciu a > b, npeBblllieHUE MOJOKUTEIBbHOE, eclii a < b — oTpu-
nateapHoe. Boicota Touku B Beruucisercsa no gopmyne: HB = HA + h.

Tpuconomempuueckoe HugeIUposaHue HA3ZBIBAIOT TAKXKE T'€OIE3NYECKUM
WM HUBEJIMPOBAHUEM HAKJIOHHBIM JIydoM. OHO BBIMOJHIETCS Me000aUmMoM
(wu gpyrum npuOOpoM, MpeAHA3HAYEHHBIM JJIsl U3MEPEHUSI BEPTUKAJIbHBIX
VTJIOB); JJI ONPEENICHHs] TPEBBILICHUS MEXKy ABYMsI TOUKAMU HY>KHO HU3Me-
PUTH YTOJI HAKIIOHA U PaCCTOSIHUE.

[Ipr TPUTOHOMETPUYECKOM HUBEIMPOBAHUU OIPEACICHUE IPEBBIIMICHUS
MEXIY ABYMSI TOUKAMHU OCHOBBIBAETCSA HA PEIIEHUU TPEYTOJIbHHUKA, KATETHI KO-
TOpPOro oOpa3oBaHbl HAIPABICHUEM YPOBEHHOW MOBEPXHOCTU TOYKU A U OT-
BECHOM JIMHUEH, IPOXOIALIEH Yepe3 TOUKY B, a runorenysa — JUHUEN CKIIOHA
AB (puc. 13). TpuronoMerprueckoe HUBEIMPOBAHUE HA MECTHOCTU BKJIHOYAET
U3MEpPEHUE PACCTOSTHUS MEXKIYy ToukaMu A U B (MEpHOM JIEHTOW WM TaJIbHO-
MEpOM) U yTJia HaKJIOHA O.

Ecnu CkIIOH HampaBiieH BBEPX OT TOPU3OHTAIBHOW IJIOCKOCTH, TO YTOJ
HAKJIOHA U MPEBBIIICHUE MOJIOKUTEIBHBIE (CO 3HAKOM «ILTIOCY»), BHU3 — OTPH-
HaTeJbHbIE («(MHHYCY).

s mpon3BOoACTBAa TPUTOHOMETPUYECKOTO HUBEIUPOBAHUA B HAYAIBHOU
TOYKE A yCTaHABIMBAIOT MHCTPYMEHT C BEPTHUKAJIBHBIM KPYyrOoM; BO BTOPOM
Touke B, BBICOTY KOTOpOI TpeOyeTcsl ONpeaeanTh, — PEHKY.
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Puc. 13. Tpuronomerpruueckoe HUBEIUPOBAHUE [2 ]

O6o03Haunm OykBamu: h — nckomoe npesebiiieHrue Touek A u B, D — ro-
PU3OHTAIIbHYIO MPOEKINIO CKJIOHA, 1 — BBICOTY MHCTpyMeHTa, KB = 1 — BEI-
COTY TOYKHM BU3WPOBaHUS Ha peiike. 3 pucynka BugHo, uto h +1=KM + 1,
orctojia h = KM + 1 — I. 3 tpeyronpauka OKM: KM = D-tga, ciegoBaTenbHO,
h=D-tga +1-1.

YnobHee mpu MU3MEPEHUHU Yrja HakJIoHA (o) BU3UPOBATh Ha METKY, 3a-
KPEIUICHHYIO Ha peiiKe Ha BHICOTE MHCTpyMEHTa | = 1, Torga mpu HEOOJIbIINX
yTJIaxX HaKJIOHA M paccTosHuU 10 300 M HUCIOIB3YIOT COKpAIICHHYIO (hOPMYITY:
h = D-tga.

KOHTposib TOYHOCTU OTpeeseHUs MPEBBINICHUH 00ECreuynBaeTCsl U3Me-
PEHUEM IIPSAMOTO M OOPATHOIO NMPEBLIIEHUHA M UX PABEHCTBOM hos, = —hy,.
Hessizka B 3—4 cm Ha 100 M paccTOSHUS CUATAETCSA JOMYCTUMOM.

[Tpu npoxoxaenun JIIIIT no reorpadguu BepTUKaNIbHBIE YTl IPU TPUTO-
HOMETPUUYECKOM HUBEIUPOBAHUU U3MEPSIOTCS SKIMMETPOM, BBICOTa MpHOOpa
Y TOYKA BU3UPOBAHUA COBIAAAIOT, U MPU BBIUUCICHUM MPEBBIMIEHUN UCHOJIb-
3yercs ynpoieHHas gpopmyna: h = OK:-sino.

[IpoBenenue Bcex Tpex BUIOB M3MEpEHUs (YTJIOB, PACCTOSHUN U MPEBbBI-
HIEHUH) ABJISIETCS HEOOXOAMMBIM ATAroM padOT MPHU CO3JIaHUM U300pakKeHUi
3eMHOM MOBEPXHOCTH (KapT, MJIAHOB).
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