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BBEJAEHUE

JIyist ycrienmHoro pemieHus: MHOTHX WHXKEHEPHBIX 3a/lad, a Takke 3a7ad 1o JaHamadTHoi
apXUTEKType, HapsAy CO 3HAHMSIMH [0 JIaHAMA(QTHOMY MPOEKTUPOBAHUIO, IJIAHUPOBAHHUIO
WCIIOIB30BaHUSI TEPPUTOPUHU, YUETy U KOHTPOJIIO, SKOHOMHMKE M PAlMOHAIBLHON OpraHu3alnuu
WCIIOJIb30BAaHUS 3€MeJIb, HY)KHBI M TI'€OJIe3UYECKUE 3HAHUA. YCTPOMCTBO TEPPUTOPHH C yYETOM
nanamadTa, BOCCTAHOBJIICHUE TPAHUIl 3eMJICTIONB30BaHUMN, OTBOJ] YYACTKOB TI0J] Pa3JIMYHBIC IEIH,
CTPOMUTENLCTBO J0POT, CO3JJaHKe MMPOEKTOB, MEIHOPALIHsl 3eMellb, OXpaHa 3eMellb U T.II. TPEOYIOT OT
CHEeIUaIuCcTa YMEHUS TOJb30BaThCsl KapTaMH, IUIAHAMH, BBIIOIHATH T€OJC3UUYECKHE PaACUETHI,
OCYILIECTBIIATH EPEHOC B HATYPY MPOEKTOB U MPOU3BOIUTH CbEMKY MECTHOCTH.

Pe3ynbTaThl reoe3nueckux M3MEPEHUN MIMPOKO HCIONB3YIOTCS B Pa3IUYHBIX 00JACTIX
HapoJHOro xo3sicTBa. Bee paboThl, CBA3aHHBIE C U3YYEHHEM TEPPUTOPUU, HAXOAIIMXCS HA HEl
OOBEKTOB, a TAKXKE MHOTUX SIBIICHHH, KOTOPBIE MPOUCXOAT HA M3YyYaeMOW TEPPUTOPHUH, TaK HIU
MHaYe MPeIoaraloT NpoBeACHNE T'e0Ae3NUECKIX U3MEPEHHI U X 00paboOTKYy.

[Ipyu w3ydyeHHH IUCHUMIUIMHBI TE€OAE3Us C OCHOBaMH KapTorpaduu Bbl MO3HAKOMUTECH C
METOJIaMHi, TEXHOJOTHEH U TEXHUYECKUMH CpeJCTBAMHU, NPUMEHSEMBIMH MpH ChEMKaX Ha
MECTHOCTH, HAyYUTECh CAMOCTOSITEIBHO BBINMOJHATh TOPU3OHTAIBHYIO CBEMKY 3€MEJIbHBIX
YYaCTKOB M MCIIOJIb30BATh TUIAHBI U TONOrpaduueckre KapThl B apXUTEKTYpHO-JIaHIa(THOH Jes-
TEJIbHOCTH.

YuebHoe mocobue "I'eome3us ¢ ocHoBamH Kaprorpaduu" pa3paboTaHO B COOTBETCTBUH C
paboueii mporpammoit AucHUIUIMHEL "I'eone3ust ¢ ocHoBaMu KapTorpaduu" u mpenHa3HayeHo Ui
CTYJICHTOB OYHOTO, 3a0YHOTO U 3204YHOT0 C MPUMEHEHUEM JIUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEX-
HOJIOTUN 00y4eHwHsI, 00yJaroumxcs no HanpaieHuto noarotoBku 35.03.10 — JlanamadgTHas apxu-
TEKTypa.

[Tocobue cocTouT U3 ABYX pa3/esioB: reoie3us U KapTorpadus, AeBsSTH I1aB, MIPUIOKCHHS U
CIIMUCKAa PEKOMEH1yeMOM JIUTEpaTyphl. B mepBoil rnase B pa3ziene reoie3us JalTCs TEOPETUUYECKUE
OCHOBBI JTUCIUIUIMHBI T€0/Ie3HsI, BO BTOPOIl IiaBe — MOHSITHE, HA3HAYCHHE U OCHOBHBIE DJIEMEHTHI
KapThl, IJIaHa U TIPO(HIIs, B TPEThEH TJIaBe — yCTPOMCTBO re0Ae3NYECKUX MPHUOOPOB, B UETBEPTOM
IJIaBe — reoie3NYeCKNe U3MEPEHNs, B IATOM IJlaBe — BBl ChEMOK MECTHOCTH. Bo BTOpoM paznene
Kaptorpadus B MepBoi riaBe pacCMaTpUBAIOTCA TEOPETUUECKHE OCHOBBI KapTorpaduu, BO BTOPOi
rllaBe — CrnocoObl KapTorpaduueckoro n3o0pakeHus, B TPEThel TIaBe — MPOEKTUPOBAHUE U CO-
CTaBJICHUE KapT, B YETBEPTOM IJ1aBE — KOMITIOTEPHBIE TEXHOJIOTUHU CO3/1aHus KapT. B TpeTbem pas-
JieNie IPeICTaBJICH MOPSAI0K BBIMOIHEHUS Ja00paTOpHBIX paboT.

[lenpro M3yueHUs] Te0J€3MHM C OCHOBAMHU KapTorpaduu SIBISETCS TMOJYYCHHE HE TOJIBKO
TEOPETUYECKUX 3HAHMIA, HO U MPAKTUYECKUX HABBIKOB B PELICHUH I'€0/Ie3MUECKUX U KapTorpaduue-
CKHX 3a/1au MpHU MPOBEACHUM JaHAmAa(THOrO nu3aiiHa U paboT 1o jJaHAmadGTHOMY MPOEKTUPOBa-
Huto. [loaToMy nporpamMmoii Mo JUCHUIIMHE, KPOME TEOPETUUYECKOTO M3YUYEHUs, MPEAYyCMOTPEHBI
nabopaTopHble pabOTHl W TMOJeBas MpakTuka. Ha 3THX 3aHATHSIX CTYIEHTHI JTOJDKHBI BBIPAOOTATH
YMEHHE M HaBBIKM B H3MEPEHHUSX HAa MECTHOCTH, B 00pabOTKe pe3ylnbTaTOB H3MEpPEHUM, B
COCTABJICHHH T'€0IC3NYECKUX CXEM U B PEIICHUHU CIICUATIbHBIX 3a/1a4.

OcHoBHBIE 3371241 TOCOOHS HAYYHUThH CTYICHTOB:

- YUTaTh TOMorpaduIecKue KapThl (TUTAHBI), BRITIOIHATE 10 HUM U3MEPECHUS M BBIYCPUYUBATH
uXx (hparMeHTsl;

- MPUMEHSTH T€0C3UUECKHIE MPUOOPHI 1 HHCTPYMEHTHI;

- BECTH BBIUMCIUTEIBHYIO U rpadrueckyro o0paboTKy MOJNEBBIX H3MEPEHUN;

- MPOEKTUPOBATH U IEPEHOCUTH B HATYPY YIACTKH 3aJIaHHOM TUIOMIAIH;

B nmaboparopubix paboTax MpeaoCTaBICHBI T€ 3a/laHus, KOTOPbIE CBS3aHBI C MPUMEHEHHEM
reoJIe3n4ecKuX MpruOOpoOB U UCIOIb30BAaHUEM TONOrPAPUUECKUX KapT.

[Tpu Hanucanuu y4eOHOTO MOCOOUSI aBTOPHI OPHEHTUPOBAIUCH HA KIACCUYECKUE YIeOHUKU
nox penakuuert JJyounok H.K., Kymtun N.®., Macnos A.B., HeymeiBakun O. K., IToknaga I'. T
PucyHku, MOSICHSIONINE TEKCT, OBLITM OTCKAaHUPOBAHBI U3 YUYEOHUKOB, MPUBEIACHHBIX B MIEPEUHE JTH-
TepaTyphl.



I. PA3JIEJI TEOJIE3US
1. TEOPETUYECKHUE OCHOBBI 'EOJE3UUN
1.1. OOmme npeacrasiieHus 0 MpeaMeTe

['eone3us — Hayka 00 M3MEpPEHUX, IPOU3BOJUMBIX JUIS onpeAenacHus (GopMbl U pa3MepoB
3emin, U300pakeHUsl €€ MOBEPXHOCTH Ha KapTax M IUIaHaxX, CO3JAaHMsI KOOPAMHATHBIX CHUCTEM, pe-
IICHUS KOHOMHKO-XO3SHCTBEHHBIX, HKOJIOTUYECKUX, HAYYHbIX M Jpyrux mpobiem. CioBo
«reoJie3us» 00pazoBaAHHO U3 JIBYX CIIOB — «3EMJISI» U «pa3JIeisaio», a caMa HayKa BO3HHKIA KaK pe-
3yJbTAT MPAKTHYECKON NEATEIHOCTH YEJIOBEKA 110 YCTAHOBJICHUIO I'PAHMUL] 3€MEJIBHBIX Y4aCTKOB,
CTPOUTENBCTBY OPOCUTEIBHBIX KAHAIOB, OCYLLIEHHUIO 3€MEIb.

3aa4amMu reoJIe3UH SBISIOTCA:

- onpenenenre GopMbl U pa3MepoB 3eMIIH;

- YCTAQHOBJICHUE CUCTEM KOOPAUHAT;

- OTpe/IesIeHre TIOJI0KEHHUS TOUEK B BEIOPAHHOM CUCTEME KOOPIMHAT;

- COCTABJICHHUC KAPT U IJIaHOB MCCTHOCTH Pa3HOI'0 HA3HAYCHMUS,

- obecrieueHue Tonorpado-reo1e3MueCKUMU JAHHBIMU HYKJ OOOPOHBI CTPAHBL;

- BBIIIOJIHEHUE T€0JE3UUECKUX U3MEPEHUN JUIs LieJield MPOEKTUPOBAHUS U CTPOUTEIHCTBA,
3EMJICII0Ib30BAHUS, KANACTPA, UCCIAECAOBAHNS IIPUPOJIHBIX PECYPCOB U JIP.

[To ucreyeHHo MHOTHX JIET Ieo/ie3usl pa3BUBAIACH U C(HOPMUPOBAIACH B Psife HAYUHBIX
IMCLUWIUIMH: BBICIIAS Teonxe3us, Tomorpadus, QoTorpammerpus, kaprorpadus, CIYTHHKOBAS
reo/Ie31si, MOPCKas reoe3usl, MHKEHEPHAs I'e01e3Hs.

['eone3us mMeeT OrpoMHOE HAYYHOE U MPAKTUYECKOE 3HAYEHHE B CAMBIX Pa3IMYHbIX cepax
HapoaHoro xo3siicTBa. g obecriedeHHs] HEMPEPHIBHOTO POCTA MPOU3BOAUTENBHBIX CHIJI CTPaHBI
BQKHO U3yUYCHHE €€ TEPPUTOPUU B TONOIPAYUUECKOM OTHOILIEHUH, YTO OCYLIECTBIISIIOT C IIOMOILBIO
KapT U IJIAHOB, CO3/1aBAEMBIX MO pe3ylbTaraM reofe3ndeckux padoT. KapTel sSBISIOTCS OCHOBOM
JUIsL OTOOPAKEHUS Pe3yJIbTATOB HAYUHBIX UCCIEI0BAHUMN U MPAKTUUYECKON NESTEIBHOCTH B 00JACTH
reoJjoruu, reorpaduu, reopu3uKu U Apyrux HayK. KapTel paznuuHOro Ha3HAUEHUS M COAEP KaHUS
SIBJIIIOTCSI CPEJICTBOM MO3HAHMS IPUPOJIBI U KU3HU HA 3emile, UICTOUHUKOM pa3HOOOpA3HBIX CBEJe-
HUM O MHpE.

I'eone3nss wurpaer BaKHYKO pOJIb B PEIICHHMM MHOTHMX 33134 XO3SMCTBA CTpPAHBL: IIpHU
W3BICKAHUSX, IPOCKTUPOBAHUU U CTPOUTEIBCTBE CAMBIX PA3TIMYHBIX COOPYKEHHUM, IPU PA3BEIAKE U
pa3paboTKe MECTOPOXKJICHHUM TIOJIE3HBIX HMCKOMAEMbIX, TPH IUJIAHUPOBKE, O3CJIICHCHUH U
OJ1aroycTpoiicTBE HACENEHHBIX IYHKTOB, 3€MJIE - U JIECOYCTPOICTBE, OCYIIEHUH U OpPOLICHUU 3e-
Melb, IPH HAOIIOACHUSX 38 AePOpMALUSIMHI COOPYKEHUH U T.1.

Bonbiioe 3HaueHHe HMEIOT pe3yibTarhl TOMOTpado-reoe3n4eckux padboT B CEIbCKOM
xo3siictBe. [Inanel, kapThl NpoduiIst U HUPPOBbIE MOJEIN MECTHOCTH HCHOJIB3YIOTCS AJi1 OTBOJA
3EMEJIBHBIX YYACTKOB, YTOYHEHHS] M U3MEHEHHUs TPAHMUL 3€MIIETNIOJIb30BAHUM, BHYTPUXO3SIMCTBEH-
HOW OpPraHU3alMU TEPPUTOPUN CEITBCKOXO3AMCTBEHHBIX MPEANPUATHN, MPOBEICHUS MOYBEHHBIX,
reo00TaHNYECKUX U IPYTUX 00CIIeIOBAHUI M U3BICKAHHA, TPOCKTHPOBAHUS U BEIHECEHUS B HATYPY
MIPOEKTOB CEJIbCKOXO03SUCTBEHHBIX OOBEKTOB U PELLIEHUS APYruX 3a/1a4.

Baxuernmas posb 0TBEIEHA I'€0AE3UU B COCTABIEHUH U BEICHUU KANACTPaA HEABUKUMOCTH,
J@HHBIE KOTOPOTO CIY’KaT I PALMOHAIBHOTO HCIIOJIB30BAHUS 3€MENIb U UX OXPAaHbI, PEryiu-
pOBAHMS 3E€MENBHBIX OTHOIICHUM, IUIAHUPOBAHUS CEIIbCKOXO3AMCTBEHHOIO IPOU3BOJICTBA,
000CHOBAHHUS PA3ZMEPOB IUIATHI 338 3EMJIIO, OICHKHA XO3SWCTBEHHOW JEATEIHHOCTH, & TaKKe
OCYUIECTBJICHUS APYTUX MEPOIIPUATUH, CBA3AHHBIX C UCIIOJIIL30BAHUEM 3€MEIIb.

1.2. Iloustue o ¢purype 3emin

Qdurypa 3emiid KAk IJIAHEThl M3JaBHA HHTEPECOBAIA YYEHBIX; ISl TE€OJE3UCTOB Ke
YCTAHOBJICHHUE €€ (PUTYPHI U PA3MEPOB SBIISETCS OJTHON M3 OCHOBHBIX 3a/1a4.
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Ha Bompoc: "Kakyto ¢popmy umeer 3emiis?" GONBIIMHCTBO JItOIeH OTBEYAET: "3eMIIsl UMEET
dbopmy mapa!". JledCTBUTENBHO, €CIM HE CUYUTATh TOP M OKCAHMYECKUX BMAJAWH, TO 3€MIIO B
MEPBOM NPHUOIKEHUH MOXKHO CUMTATh mapoM. OHA BpAIAeTCcss BOKPYT OCH U COTJIACHO 38KOHAM
(bU3MKN TOKHA OBITH CILTIOCHYTA Yy MOJIIOCOB. Bo BTOpOM mpubimxeHuu 3eMiIi0 TPUHUMAIOT 38
AJUTMIICOU]T BPAILIEHUS; B HEKOTOPBIX MCCIEA0BAHUSAX €€ CUUTAIOT TPEXOCHBIM IITUIICOUIOM.

Ha moBepxHocTn 3eMiM BCTPEUYAIOTCS PABHUHBI, KOTJIOBUHBI, BO3BBIIICHHOCTH U TOPBI
pasHON BBICOTHI; €CIU K€ NMPUHATH BO BHUMAHHE peibed IHA 03ep, MOpPEeH U OKEaHOB, TO MOXKHO
CKa3arb, 4To hopMa GU3NYECKOM MOBEPXHOCTH 3€MIIM OUEHB CIIOKHAS.

B monenu mapooOpasHoit 3eMin MOBEPXHOCTh 3eMIIM UMeeT cpeprudeckyto Gpopmy; 37eCh
B&KEH JHIIb paanyc cdeppl, 8 Bce OCTAILHOE - MOPCKHE BIAIUHBI, TOpPbI, PABHUHBI, -
HECYIIECTBEHHO. B 3TON Mo/enu UCIonb3yeTcsi reoMeTpusi cepbl, TEOPHUsl KOTOPOi CPaBHUTEIHHO
MIPOCTA ¥ OYEHb XOPOILIO pa3padboTaHa.

Mojienb 3IIUICOUAa BpAILICHHSI UMEET JBE XapaKTEPUCTUKU: pazMepbl OONBIION U MAIOH
nosiyoceit. B 3Toli Mozenu MCHoyb3yeTcsl TeOMEeTpHUs SJUIMIICOMIA BPAIIEHUs, KOTOpAas HAMHOTO
CIIOKHEE TeoMeTpur cheprl, XOTs pa3padoTaHa TAKKE TOCTATOYHO MOIPOOHO.

Ecnu yyactok moBepxHOCTH 3eMiid HEOOIbINOM, TO HHOTAA OKA3bIBACTCS BOZMOYKHBIM MPH-
MEHUTH JJISl 3TOr0 y4acTKa MOJIENb IJIOCKOM MMOBEPXHOCTH; B 3TOM MOJAENIU MPUMEHSETCS T€OMET-
pUsl IIOCKOCTH, KOTOPAsI MO CIOXKHOCTHU (8 TOYHEe, MO MPOCTOTE) HECPABHUMA C TeoMeTpueii cde-
pHI, & TeM OoJiee ¢ TeOMETPHEHN IUTATICOUIA.

[ToBepxHOCTh, BCIOJy MNEPHEHAUKYISIPHAS HAMPABICHUSM CHIIBI TSDKECTH, HA3BIBACTCA
VPOBEHHOU NOBEPXHOCMbIO. Y POBEHHBIE TOBEPXHOCTU MOXHO IIPOBOJAUTH HA PA3HBIX BBICOTAX; BCE
OHH SBIIIOTCS 3aMKHYTHIMH U MTOYTH NAPaIUICTIbHBI OJTHA APYTOM.

YpoBeHHAs NOBEPXHOCTb, COBIAJANOMIAA C HEBO3MYILIEHHONH IOBEPXHOCTBIO MHUPOBOTO
OKEaHa M MBICIIEHHO MPOJOJDKEHHAS MOJI MATEPUKH, HA3BIBAETCS OCHOBHOI YPOBEHHOH MOBEpX-
HOCTbIO MJIM TIOBEPXHOCTHIO IT'eOna.

Ecnu 651 3emiist Ob1a UICAIBHBIM IAPOM M COCTOSIIA U3 KOHIEHTPUUYECKUX CIOEB pasyiny-
HOM IUIOTHOCTH, UMEIOIIMX IOCTOSHHYIO IUIOTHOCTh BHYTPH K&XJOIO CJIOs, TO BCE YPOBEHHBIE
MOBEPXHOCTU UMeENH ObI CTporo cdepudeckyro ¢hopMmy, a HAMPABICHHS CHIIbI TSHKECTH COBMIANATH
Ob1 ¢ paguycamu cdep. B peanbHOM 3eMie HAMTPABICHUS CUITBI TSDKECTH 3aBUCSIT OT PaCIpe/IeNICHUs
Macc pa3IMYHOM MJIOTHOCTH BHYTPH 3€MIIH, MIOATOMY MOBEPXHOCTh T€OMJIA UMEET CIOXKHYIO (op-
My, HE NOJJAIOUIYIOCS TOYHOMY MATeMaruyecKOMY ONUCAHHMIO, U HE MOXET OBITh OIpenereHa
TOJILKO U3 HA3EMHBIX U3MEPEHUH.

B HacTosee BpeMs npu u3ydeHUH GU3NYECKOIN MOBEPXHOCTU 3€MJIU POJIb BCIIOMOTATENb-
HOM MOBEPXHOCTHU BBIMOJHAET NOBEPXHOCTh KBA3UTEOUd, KOTOPAs MOXKET ObITh TOUHO OIpe/eseHa
OTHOCHUTENIbHO MOBEPXHOCTU 3JUIMIICOMAA MO pe3ylbTaraM acTPOHOMUYECKHUX, T'€0/I€3MUECKUX U
rpaBUMETPUUECKUX H3MepeHuil. Ha Tepputopuu Mopeil M OKEaHOB MOBEPXHOCTh KBA3UTEOUIA
COBHAAACT C IIOBEPXHOCTBIO I'€OM /A, d Ha CyIIC OHA OTKJIOHACTCS OT HErO B IIPEACIax IBYX MCTPOB
(pucynok 1.2.1.).

CYIIA
 ___ FRAMTEOME

TE0HT
AILITHTIC O3

reong KEA2HT E0HTT)

Pucynok 1.2.1. — [ToBepXHOCTH reouia U IUIUIICOUAA

3a AeWCTBUTENbHYIO MOBEPXHOCTh 3€MJIM NPUHUMAIOT HA cylle ee (PU3UYECKYI0 MOBEpX-
HOCTb, HA TEPPUTOPUH MOPEN U OKEAHOB - UX HEBO3MYILEHHYIO TOBEPXHOCTb.

UTo 3HAUUT U3YyUUTH JEHCTBUTEIBHYIO IOBEPXHOCTh 3e€MIM? OTO 3HAYUT OINPEAEIUTH
MOJIOKEHHE JII00O0M ee TOYKU B MPHUHIATOM CUCTEME KOOpAUHAT. B reonmesun cucreMbl KOOpIAUHAT
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3ddI0T Ha IMOBCPXHOCTH DJIIMIICOHUJA BpPAICHMUS, IIOTOMY YTO M3 HOPOCTHIX MATEMATHYCCKHUX
MIOBEPXHOCTEN OHA OJIMKE BCEro MOJXOAUT K MOBEPXHOCTU 3€MIIM; TOBEPXHOCTb ITOT0 3JUINIICOUA
HA3bIBAETCS €lIe NOBEPXHOCTHIO OTHOCUMOCTH. DJUIMIICOU BPAILIEHUS IPUHATHIX PA3MEPOB, Olpe-
JIeJICHHBIM 00pa30M OpUEHTUPOBAHHBIN B Telie 3eMIIU, Ha TOBEPXHOCTb KOTOPOI'O OTHOCATCS reojie-
3MYECKHE CETH MPH UX BBIYUCIICHUH, HA3BIBACTCS pedepeHII-ILTUIICOUIOM.

Jlna Tepputopun HalIEH CTpaHbl MPUHAT dJumAnicons Kpacosckoro:

OonbIras moyryock a = 6 378 245 M, manas noiyock b = 6 356 863 M, monsipHOE CKATHE:
a—h 1

@ 2983
(1.2.1)

1.3. H3o00paxeHune 3eMHOI MOBEPXHOCTH HA cepe U HA MJIOCKOCTH

Ouznyeckass MOBEPXHOCTh 3eMJIM MIPEICTaBIseT €000 COBOKYMHOCTh Pa3IUYHBIX
MPOCTPAHCTBEHHBIX (POPM (TOPHI, BIAAMHBI, XpEOTHI U T. 11.). {715 onpeneneHus moioKeHus Xxapak-
TEPHBIX TOYEK 36MHON MOBEPXHOCTU HA IUIOCKOCTH B T'€OJE3UU MPHUHIT METOJ MpoeKiuil. Merox
MIPOEKLMH 3aKI0YAETCA B TOM, 4TO u3ydaeMble Touku (A, B, C, D) mMecTHOCTH ¢ OMOIIbIO Bep-
TUKAQIBHBIX (OTBECHBIX) JTUHHUHI MPOEKTHUPYIOT HA YPOBEHHYIO MOBEPXHOCTH 3emuu P (pucyHok
1.3.1, @), B pe3ynbTaTe 4ero moay4aroT FTOPU30HTAIBHBIE IPOSKINH ITHX TOYEK (a, b, ¢, d).

[Tonoxxenue Toyek a, b, ¢, d HA ypoBeHHOI MOBEPXHOCTH 3eMIIM MOXKET OBITh ONPEICIICHO B
CHUCTEME KOOPJMHAT, OCU KOTOPOW PACIONO0KEeHbl HA moBepxHOCTU P. IlonoxkeHue Touek 3eMHOMU
noepxHoctd A, B, C, D onpeaenuTcss COOTBETCTBYIOIIMMH KOOPAUHATAMU HA MOBEPXHOCTU P u
JumHAMH OTBecHBIX NuHUE aA, bB, cC, dD. PaccrosiHue 1Mo OTBECHOH JIMHWUU OT YPOBEHHOM
HOBEPXHOCTH JI0 TOYKH (PU3MYECKON MOBEPXHOCTH 3EMIIM HA3BIBAIOT BHICOTOM.

Pucynok 1.3.1. — [Ipoekiiuu Touek 3eMHOM MOBEPXHOCTH:
a — Ha YPOBEHHYIO MOBEPXHOCTh; O — HA TOPU3OHTATHHYIO TNIOCKOCTh

BricoThI OBIBAIOT A0COMIOTHBIE, €CJIM UX OTCUET BEAETCS OT YPOBEHHOM MOBEPXHOCTH 3€MITH
P, w1 ycnoBHbIE (OTHOCUTENBHBIE), €CIIM UX OTCUET BEAETCS OT MPOU3BOJILHON YPOBEHHOU MOBEpX-
HOCTH P1 mapaensHOM moBepXHOCTH P. OOBIYHO 338 HAYAIO OTCYeTa a0COITIOTHBIX BBICOT TMPH-
HUMAIOT YPOBEHb OK€aHA WJIM OTKPBITOIO MOpPS B CIIOKOMHOM COCTOSIHUM TaK 38 HAYAIO OTCYETa
a0COMIOTHBIX BBICOT MPUHAT HyJIb KponmTaarckoro ¢yrtimToka ((yTIITOK — B JAHHOM cCllydae
MeHas JOCKa C TOPU3OHTAIBHON 4epToii, 3aMypOBAHHAS B TPAHUTHBIN ycToi Mocta OOBOIHOTO
KaHAIa), COOTBETCTBYIOIIMHA CPEIHEMY YPOBHIO BanTHIICKOrO MOps MO JAHHBIM MHOTOJIETHHX
HabmoaeHui. [loaTromMy cuctema BBICOT MOJTydniia Ha3BaHue banmuiickoti cucmemul 8b1COM.

UwnciieHHOe 3HAYEHHE BBICOTHI HA3BIBAIOT OTMETKOW TOUYKH (80COJIOTHOW WM YCIIOBHOH).
Hanpumep, Ha = 528,752 m — abcomtotHast ormeTka Touku A; H'a — 28,752 m — ycroBHAs OTMETKa
TOH XK€ TOYKU. PA3HOCTH BBICOT ABYX TOUEK (AOCOTIOTHBIX MJIM YCIOBHBIX ) HA3BIBAIOT MPEBBIMICHH-
em h.



h=Hs -Ha=H's-H'a. (1.3.1)
Jns mepexona OT YCIOBHBIX BBICOT K AOCOJMIOTHBIM M HA00OPOT HEOOXOIUMO 3HATH
paccTossHUE OT OCHOBHOM YPOBEHHOM MMOBEPXHOCTH JI0 YCIOBHOM.

14. Kaprorpapuueckas npoexuus I'aycca-Kprorepa

B mpoexmnu I'aycca-Kprorepa cocrtaBisiroTcss Bce Tomorpaduueckue KapTbl, KpoMe KapT
macmTada 1:1 000 000, KoTOpble COCTABJISAIOTCS B MPOCKIIMU MEXKIyHAPOIHON KapThl MHpa Mac-
mrabda 1:1 000 000 (BupousMeHeHHas NPOEKIUs — IpocTas nojJukoHnyeckas). B mpoekuuu I'aycca
BCSI TIOBEPXHOCTh 3€MIIM YCIIOBHO paszesieHa Ha 60 30H MepuanaHaMu, MPOBEICHHBIMU depe3 6°;
¢dbopma 30HBI - chepuueckuii IBYyroibHuK (pucyHok 1.4.1); cueTr 30H Beaercsi oT ['pUHBHYCKOTO
Mepuarana Ha BocTOK. CpenHUN MepuInMaH 30HbI HA3BIBAETCSI OCEBBIM; JIOJITOTa OCEBOIO MEpH-
nuana Lo 110601 30HBI B BOCTOYHOM MOJTYIIAPHH MTOACUYUTHIBACTCS IO Popmyrie:

Lo=6°*n - 3° (1.4.1)
a B 3aMIaTHOM - 10 hopmyie:
Lo=360° - (6°*n - 3°), (1.4.2)
I N - HOMEP 30HBI.
F F
- - I::]
0 i
F =3

Pucynok 1.4.1. — cxemaruyeckoe nzoopakenue npoekuuu ['aycca

[TpencraBum cebe, 4TO 3€MHOW AIIJIUIICOU] BIOUCAH B AIIUNTHYECKUM nuiauHiap. Ock 1u-
JIMHIpA PACIOJIOKEHA B IUIOCKOCTH 3KBATOpPA M MPOXOIUT uepe3 LEHTp diuuncouad. Lummnap
KAcaeTcsl 3JUIMIICOMIA [0 OCEBOMY MEPHAMAHY AAHHOM 30HBI. BCsA MOBEPXHOCTH 30HBI IPOEKTUPY-
€TCs HA IOBEPXHOCTh LIMJINH/IPA HOPMAISIMHU K JUTUIICOUAY TaK, YTO U300pakKeHHe MAIOT0 y4acTKa
Ha IMWIMHJIPE MOJ00HO COOTBETCTBYIOIIEMY YUACTKY HA dJuthriconsie. Takas mpoeKius Ha3bIBACTCS
PABHOYTOJIBHOM; B HEN YIJIbl HE UCKAKAKOTCA.

IToBepXHOCTh MIMHAPA Pa3pe3aETCs U PA3BEPTHIBAETCSA HA IJIOCKOCTH; IPU 3TOM OCEBOM
MEpUMaH U SKBATOP M300pAKAIOTCS B BUJE JIBYX B3aMMHO NEPHEHIUKYISPHBIX MPSIMbIX JTUHUNA. B
TOYKY HMX TIEPECCUCHHs MOMEUIAI0T HAYAIO MPSIMOYTOJBHBIX KOOpAMHAT 30HBEL. 3a och OX mpwu-
HUMAIOT U300paKeHHE OCEBOr0 MepHAMaHa 30HBI (IOJOXKHUTEIbHOE HampasieHue ocu OX - HA
ceBep), 3a ock OY mpuHUMArOT H300pakeHne dKBaropa (mosiokuTeapbHoe Hanpasiienue ocu OY - Ha
BOCTOK). IIpu koopaunare Y Brepeau MHUIIYT HOMEP 30HBI; JUIS MCKIIIOYEHHS €€ OTPULATEeIbHBIX
3HAUEHUH YCIOBUJINCH, YTO B HAYAJIE KOOPAMHAT 3HAYEHHE KoopaAnHATh! Y paBHO 500 kM.

1.5. OpueHTHpPOBAHME JUHUI

OpueHTHpOBaTh JIMHUIO - 3HAYUT OMNpPEAENUTh €€ HampaBiIeHHE OTHOCHTEIBHO JIPYroro
HaIpaBJIEHUs, MPUHATOrO 3a HadajabHOe. HampasieHnue ompenensiercs BEIUYMHON OPUEHTHPHOIO
yria, TO €CTh, yIjia MEXY Ha4aJIbHBIM HaIllpaBJICHUCM W HAIIpaBJICHUCM JIMHUH.

B reonesnu 3a HayabHOE HaIllpaBJIIEHUE TPUHUMAIOT:

— reorpaduueckuil MepuIMaH TOYKH,
— OCEBOW MEpUUaH 30HHI,



— MAarHUTHBIN MCpUAaH TOYKH.

Opuenmupoganue no zeozpaghuueckomy mepuouany mouKu

HctuaapiM (Teorpaduyeckum) asuMyToM (Au) HA3BIBAIOT Yroyi, OTCYUTAHHBIM TIO XOIYy
9aCOBOH CTPENKU OT CEBEPHOI'0 HAMPABJICHHS Teorpaduiyeckoro MepuanaHa TOYKU 10 HAmpaslie-
HUS opueHTHpyeMo# nuHun (pucyHok 1.5.1.). IIpenensr n3meHnenus reorpad@uueckoro a3suMyTa oT
0° mo 360°.

C

Pucynok 1.5.1. — Uctunusiii (reorpadudeckuii) asumyt (Au)

A3UMYT NpsIMOM JIMHUM B PA3HBIX €€ TOUKAX UMEET pa3Hble 3HAUEHUS, TAK KaK MEPHUIUAHbI
HA TOBEPXHOCTU cdepbl HemapauieabHbl Mexay coboil. [IpoBenem nuuuo BC u Mepuauansl B
toukax B u C. AsumyTt 3101 muHMM B Touke C oTiaMyYaeTcs OT a3uMyTa JIMHUM B Touke B HA Benu-
YUHY CONMMKeHHsI MepuananoB Touek B u C:

Acp = Agc ¥ (15.1)

B reonesun paznmuaroT mpsiMoe M oOparHoe HampasieHue JuHuM. Hampumep, B Touke C
muauu BD npsimoe Hanpasnenue - HamnpasineHue CD, oOparHoe HanpasieHue - HanpasieHue CB.
[IpsiMoii 1 0OpATHBIN A3UMYT JIMHUK B OJHOM TOYKe pazauyarTcs poBHo HA 180°, oxnako, mist pas-
HBIX TOUYEK JIMHUM 3TO paBeHCTBO He BbinoiHsercs. [Tycte BC - mpsMoe HanpasieHue TUHUM B €€

Hauase (B Touke B), ABC - asumyt npsimoro Hampasicuus; CB - oOparHoe HampaBicHHUE JIMHUK B
ee koHIie (B Touke C), ACB - a3umyT 0OpaTHoro HampaBieHus, TOTIa

ABC= AGB+1800 + ¥ (152)

TO €CTh, OOPATHBIH A3MMYT JIMHUH PABEH MPSIMOMY a3uMyTy ruroc-mMunayc 180°, mmoc commkenue
MEpUIMAHOB TOUEK HAY&Ia U KOHLA JINHUHU.

PaznuuatoT BocTOUHOE (TONOKHUTENBHOE) U 3aMaaHOe (OTPULATENBHOE) COMMKEHUE MepH-
nuaHoB. Eciin KOHeYHas TOYKA JIMHUM HAXOAUTCS K BOCTOKY OT HAYJIBHOM, TO COJNIMKEHUE MEpH-
JOUAHOB 6YZ[€T BOCTOYHBIM M IOJIOKHUTEIBHBIM, €CJIM KOHEYHAA TOYKA JIMHUHM JICKUT K 3anaz[y oT
HAY&IBbHOMH, TO CONMMKEHUE MEPUIUAHOB OyIEeT 3aaIHBIM U OTPULIATETbHBIM.

Opuenmuposanue no 0cegomy mMepuouany 30Hol

JIMPEKIMOHHBIM YIJIOM JINHUM Ha3bIBAETCS YrOJI, OTCUMTAHHBIN O X0y YaCOBOM CTPEJKH
OT CEBEPHOTO HAIPABJIEHHs OCEBOrO MEPHIMAHA 30HBI J0 HAMPABICHHS JIUHUM; OH 0003HAYACTCSI
OykBoit a (pucynok 1.5.2.). Tpenensl uamenenus qupeknnoaaoro yria ot 0° go 360°.
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Pucynok 1.5.2. — I3MeHeHHs JTUPEKITUOHHOTO yTJIa

[TockoyibKy HANMpPAaBJIECHHE OCEBOrO MEpUAMAHA ISl 30HBI OJIHO, TO JUPEKIIMOHHBIN YroJl
MPSIMON JIMHUM OJJMHAKOB B Pa3HBIX €€ TOYKAX, & OOpPATHBIN AUPEKLIUOHHBINA yroil MpsIMON JTHHHUH
OTJIMYAETCSI OT MPSIMOTO poBHO HA 180°:

App=Apu+180°
cB BC (1.5.3)
CBs13b reorpaguueckoro a3uMyTa U JUPEKIIMOHHOTO YIJId OJHOW M TOM e MPSIMOU JTMHUU
BBIpaKAETCsl POPMYIIOIA:
A=eotyr (1.5.4)
TJie yr - TAyCCOBO COMMKEHHE MEPHUINAHOB B TOUKE HAUAIA TUHUH.

Opuenmupoganue no MaZHUMHOMY MEPUOUAHY MOYKU

MarHuTHBIM @3UMYTOM HA3bIBAETCS YrOJ, OTCYMTAHHBIA MO XOIy YACOBOM CTPEJIKH OT Ce-
BEPHOT'0 HANpPABJICHHUS MArHUTHOTO MEPUAMAHA TOYKHU JO HANpPABICHUS JIMHUM; OH 0003HAYAETCS
oykBoit Ay (pucynok 1.5.3.). Tlpemernst u3mMeHenust MarauTHOTo asumyta ot 0° 1o 360°.

[TpoBenem yepe3 onHy U Ty ke TOUKy B reorpaduueckuit mepuauan N 1 MarHUTHBIA MepH-
muaH Ny yronm Mexay HIMH Ha3bIBACTCSl CKIIOHEHHEM MArHUTHOHM CTPENTKH U 0003HaYaeTcs: OyKBOM
0. Ecniu ceBepHBIii KOHEIl MATHUTHON CTPEJIKU OTKJIOHSIETCS K BOCTOKY OT reorpaguyeckoro Mepu-
JIMaHa, TO CKIIOHEHWE CYMTACTCSI BOCTOUHBIM M TIOJOKHUTEIBHBIM; €CIIU K 3aMaay, - TO 3amaHbIM H
OTPUIATEITbHBIM.

Hanpasnenne BC xapakrepusyercsi IByMsl OpHEHTUPHBIMU YIIIAMHU: T€OTpaQUIecKuM as3u-
MYTOM U MarHUTHBIM a3UMYTOM; U3 pucyHka 1.5.3. BUIHO, UTO

A=A+ (1.5.5)
YuuteiBas q)OpMy.]'Iy CBsI3H reorpa(bﬂqecxoro azuMyTa U JUPCKIMOHHOIO Yyrja JIMHUH,
MO>KHO HAIINCATh.

KZ=.Am+5—}'r =AM+H’ (157)

rac II - MOITpaBKa 3a CKIIOHCHHEC MarHuTHOM CTPCIIKH U CcOMKEeHNe MCPHINAHOB.
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Pucynok 1.5.3. — OTcy4eT MarHUTHOTO A3UMYTa

Pymowt nunui

Kpome reorpaduiaeckoro 1 MarHUTHOTO a3MMYTOB U TUPEKITHOHHOTO YIiid K OPUECHTHPHBIM
yrJIaM OTHOCATCSI TAKkKe pyMObL. PymMO - 3TO OCTpbIii yron ot Onmkaiinero HanpaBiICHUS MEpH-
JMaHa 70 HalpaBJIeHus JMHUK, OH 0003HAUaeTCst OykBoi I. Ipenensl uamenenus pym6a ot 0° o
90°. HasBanue pym0a 3aBHCHT OT Ha3BaHHUsS MEpHIHAHA: reorpadUueCKHii, MATHUTHBIA U IUPEK-
LIUOHHBIN (MJIK OCEBOI).

Jliss OZIHO3HAYHOTO OIPEJIEIICHUs] HANPABJICHUS 110 3HAYCHHIO PyMOa OH CONPOBOXKIACTCS
HA3BAHUEM YETBEPTH:

1 yeTBepTh - CB (CceBepo-BOCTOK),

2 yetBepTh - FOB (1oro-BocToK),

3 yetBepTsh - O3 (toro-3aman),

4 gyetBepTh - C3 (ceBepo-3anan),

Hamnpumep, r = 30° FOB.

C
607k O
r r
4 1
2707 g’
3 E
3 2
r r
1807
19)

Pucynok 1.5.4. — CBs3b pymOa ¢ COOTBETCTBYIOIIUM a3UMYTOM

CBSI3b pyMO& C COOTBETCTBYIOLIUM A3UMYTOM BBISIBIISIETCS U3 puCyHKa 1.5.4.
ldyerBepTh I =a;a=r;

2 uetBepTh I = 180° - a; a = 180° - r;

3uetBepTh F =a-180°; a=180°+r;

4 gerBepth F =360° - a; a = 360° - r.

1.6. CucreMsbl KOOPAMHAT, MPUMEHsieMbIe TPH CheMKe MECTHOCTH U HCIOJIb30BAHUM KAPT

KOOp)II/IHaTI)I - OTO BCJIIMYUHBI, OIIPCACIAIOIINEC ITOJIOKCHUEC JIF00OM TOYKU HA IMOBEPXHOCTHU
MJIIA B MNPOCTPAHCTBE OTHOCHUTECIBHO HpI/IH}ITOﬁ CHCTEMBI KOOpAWHAT. Cucrema KoOpauHar
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YCTAHABJIMBACT HAYAIbHBIC (MCXO/IHBIC) TOYKH, MOBEPXHOCTH WM JIMHUHM OTCYETA HEOOXOAMMBIX
BEJIMYUH - HAYAJIO OTCYETA KOOPAUHAT, €AUHUIIBI UX UCUUCIICHHUS.

B ronorpaduu u reoge3nn HaubosblIee MPUMEHEHHE MOTYYHIN CHCTEMBI T'eorpaQuecKuX,
MIPSAAMOYTOJIBHBIX U IOJIAPHBIX KOOPAUHAT.

T'eooe3uueckue koopounamaot

Ha moBepxXHOCTH 3JUIAIICONIA BPAIICHHUS TTOJIOXKEHUE TOYKH OTPEICIIICTCS T€OAe3NICCKUMU
KOOPJAMHATAMH - T€OE3UUECKOM MIMPOTOH B 1 reomesnueckoii gonroroii L (pucyHok 1.6.1).

T'eooe3uueckas wupoma moyku - 3T0 Yroyi, o0pa3oBaHHBIH HOPMAJIbIO K TIOBEPXHOCTH 3JI-
JUIICOUJIA B 3TOM TOYKE M IIOCKOCTBIO KBATOPA. [ eode3uueckas doneoma mouku - 3T0 JIBYTpaH-
HBIA YTOJI MEXTY TUIOCKOCTHIO HAY&TLHOTO MEPHUINAHA U TUIOCKOCTHIO MEPUIMAHA TOYKH.

P

E—
L

PI

Pucynok 1.6.1 — I'eone3nueckas cuctema KOOpAUHAT

[Ipu reope3nueckux padOTAX HEBBICOKOW TOYHOCTH ACTPOHOMHYECKHE M T'€0IC3UUYECKUE
KOOPJIUHATHI HE PA3NUYaAIOT; UX 00Illee HA3BAHUE - ceocpaduueckue KOOPOUHaMbl - UCTIOIB3YETCS
JIOBOJIBHO YacCTO.

JIBe KOOpAMHATHI - MMPOTA U JOJIrOTA - ONPEIACISAIOT MMOJIOKEHUE TOUYKHA HA IOBEPXHOCTH
oTHOcUMOCTU (chepsl wiu dumncound). s ompeneneHus MOJOKEHUS TOYKH B TPEXMEPHOM
IPOCTPAHCTBE HYXKHO 3a/1aTh €€ TPETHIO KOOPAMHATY, KOTOPOM B IeOJEe3UU SBIAETCA gvicoma. B
HAIlIE CTpaHE CYET BBICOT BEAETCS OT YPOBEHHON MOBEPXHOCTH, COOTBETCTBYIOLIEH CpEIHEMY
YPOBHIO banTuiickoro Mops; 3Ta CuCTeMa BBICOT HA3bIBAETCS banTUiCKOM.

Ilpamoyzonvnvie Koopounamul

CucreMy TUIOCKUX MPSIMOYTOJILHBIX KOOPAWHAT 00pa3yroT JBE B3aWMHOIIEPIICHAUKYIISIPHBIE
IpsIMble JINHUM, HA3bIBAEMbBIE OCSIMHU KOOPIMHAT; TOUKA UX MepeceueHHs] Ha3bIBAETCSl HAUAIOM WIIH
HyJieM cucteMbl koopauHar. Ock abcrucce - OX, ock opauaar — OY (pucyHok 1.6.2).

[TonoxeHue TOYKM B MPSIMOYIOJIbHOM CHUCTEME OJHO3HAYHO OINpENeNseTcss ABYMs KOOp-
nuHataMu X U Y; KoopauHAata X BBIpAKAET paccTosiHMEe TOYKM oT ocu OX, koopauHarta Y -
paccrosinue ot ocu OY.

A
+
Fa A
- — — A
4 1 | Za
- I +.¥
- |:I +
3 2

Pucynok1.6.2 — [IpsimoyrosipHas cuctemMa KOOPAWHAT
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3HaueHUs] KOOPIUHAT OBIBAIOT MOJOXKUTENbHBIE (CO 3HAKOM " + " ) W oTpHIATenbHBIC (CO
3HAKOM " - ") B 3aBUCHMOCTH OT TOTO, B KAKOW YeTBEPTH (KBAIPAHTE) HAXOAUTCS HCKOMAS TOUKA.

Honapuwvie koopounamot

Cucremy NOJSIPHBIX KOOPAWHAT 00paszyeT HampasieHHbIH npsmoi ayd OX. Hauamo xoop-
nuHaT - Touka O - Ha3pIBaeTcs MoiocoM cuctemsbl, JuHUS OX - momsipHoil ockro. IlonoxeHnue
m000i TOYKM B MOJSIPHOM CHCTEME OMpeAessieTcsl IBYMsI KOOPAWHATAMMU: PaIHyCOM-BEKTOPOM I
(CcMHOHHMM TIOJIIPHOE PACCTOSIHUE S) - PACCTOSHHEM OT IMOJIOCA J0 TOYKH, - U TOJISAPHBIM YoM /3
npu touke O, oOpazoBaHHbIM 0cbi0o OX U pagrmycoM BEKTOPOM TOYKH M OTCUUTHIBAEMBIM OT OCH
OX 1o xoy yacoBoii crpenku (pucyHok 1.6.3).

() A

Pucynok 1.6.3 — IlonsipHas cuctema KOOpAUHAT
[Tepexon OT NpAMOYTOJIBHBIX KOOPJAUHAT K MOJSPHBIM U 0OOpATHO AJIs Caydasi, Korja Hayaia
00eHX CHUCTEM HAXOIATCS B OMHON Touke U ocd OX y HHX coBmaaawT (pucyHok 1.6.4), BBIMOIHS-
eTCst 1o opMyJIaM :

X =S * Cosp, (1.6.1)
Y =S *Sing, (1.6.2)
tgB = YIX, (1.6.3)
St (1.6.4)
2
E | 3o
| ¥
I

Pucynok 1.6.4 — Ilepexo OT IpsIMOYTOJIbHBIX KOOPJAUHAT K MOJSPHBIM

Ot Gopmynbl monydarorcss u3 pemeHuss 4A0OBA 10 W3BECTHBIM COOTHOIICHHSIM MEXTY
CTOPOHAMHU U YTJIAMH IPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

CucreMbl TPSMOYTOJBHBIX U MOJISIPHBIX KOOPAMHAT MPUMEHSIOTCS B T€OAE3UH [T ONpee-
JICHHS TIOJIOKEHUS TOYEK HA INIOCKOCTH.
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2. INOHATHUE, HASBHAYEHUE WU OCHOBHBIE 2JIEMEHTBI KAPTBI, IIVIAHA,
ITPODUJIA

['eorpaduueckas kapTa — n300pakeHUE 36MHON TOBEPXHOCTH, CO/IEPIKallee KOOPANHATHYIO
CEeTKY C YCJIOBHBIMH 3HAKAMHU Ha IUIOCKOCTH B YMEHBIIEHHOM BHUJE, OTOOpaKaroIiee pasMenieHue,
COCTOSIHUE U CBSA3M PA3JIMYHBIX IPUPOIAHBIX U OOLIECTBEHHBIX SIBICHUH, UX U3MEHEHUs BO BPEMEHH,
pasBuTHE U nepemenieHue. [ eorpaduueckne KapThl MOAPA3ACISIOTCS HA CISAYIOINE KATETOPHH:
Ilo meppumopuanvrnomy oxeamy:
— KapThl MUPA,
— KapTbl MATEPUKOB;
— KapThbl CTPaH U PErHOHOB
Ilo macumaoy:
— kpynHoMacmrTabueie (Haunaas ¢ 1:200000 u kpymHee);
— cpeanemaciradusie (ot 1:200000 u 10 1:1000000 BKIFOUUTEIBHO);
— wmenkomaciradueie (menbue 1:1000000).
OtnnuHple 0 MacTady KAapThl UMEIOT PA3HYI0 TOYHOCTb U AETAILHOCTh M300pa)eHMUs,
CTEINEeHb IeHepAIN3aALUHU U PA3HOE HA3HAYECHHUE.
Ilo nasnauenuio:

— HAYYHO-CIIPABOYHbIC — MpPEJHA3HAUCHB! JJS BBINOJHEHMS HAYYHBIX MCCIENOBAHUN U
MIOJIy4YEHHUsI MAKCHUMAIBHO MTOJIHOM MH(pOpMALMY;

— KYJIbTypHO-00pa30BaTeNbHbIe — IPEIHA3HAYCHBI JUISl TOMYJIAPU3ALMY 3HAHUH, HACH;

— y4yeOHble — HCHOJb3YIOTCA B KAUECTBE HAMVIAJHBIX MOCOOMM 11l M3ydeHus reorpadumu,
HCTOPUHU, T€OJIOTHH, JIECHOTO U CaJOBO-IIAPKOBOI0 XO3HUCTBA, APYIUX AUCIUILINH;

— TEXHUYECKHE — OTOOpaXAIT OOBEKThl M YCJIOBHS, HEOOXOAMMBIE AJIsi PEIICHUS KAKHX-
100 TEXHUYECKHUX 3aIaHHUIT;

— TYPUCTUYECKHE — MOIYT COJAEp)KaTh: HACENEHHBIE IYHKTbI, OPUEHTHUPHI, JAOCTOIPU-
MEUYaTeIbHOCTH, MAapLIPYThl MEPEIBM)KEHUS, MeCTa OTIbIXd, HOYEBOK MU JPYTUX YCIyr, B
38BHCHUMOCTH OT IIPEIHA3HAYECHUSI 110 BUAAM TYpU3MA,;

— HABUTALMOHHBIE (JIOPOKHBIE) U JP.

Ilo cooepoicanuio:

—O6mereorpaduueckue(puznueckue) KapThl — U300pAKAIOT BCe Teorpapuieckue sBICHUs, B
TOM 4Hcae penbed, ruaporpaduio, pacTUTEIbHO-TIOUYBEHHBIH IOKPOB, HACEIEHHBIE IYHKTHI,
X03sICTBEHHbIE 0OBEKThI, KOMMYHUKAILIUU, TPAHUIIBI U T. JI.

—Temarnyeckue KapThl — MOKA3BIBAIOT PACIOJIOKEHUE, B3AUMOCBSI3U M JTUHAMHUKY MPHUPOA-
HBIX SIBJICHUH, HACEIEHUs, S)KOHOMUKH, COLIMATIBbHYIO cepy. FIX MOXKHO pa3fenuTh Ha BE TPYIIIbL:
KapThl IPUPOIHBIX SBJIEHUIN U KAPThI OOIIECTBEHHBIX SIBJICHUM.

—KapTsl npUpOAHBIX SIBIECHUN OXBATHIBAIOT BCE KOMIIOHEHTBI NPUPOIAHON CpENbl U UX KOM-
Oounaimu. B 3Ty rpynmy BXOAST KApThl reojoruyeckue, reousnyeckue, KapTol penbeda 3eMHON
MOBEPXHOCTH M JHA MMHpPOBOro OKeaHa, METEOpOJIOTUYECKHEe M  KJIMMAaTUYECKUeE,
okeaHorpaduueckre, OOTAHUYECKHE, TUIPOJIIOTUYECKHUE, MOYBEHHbIE, KAPThl  IOJIE3HBIX
HCKOMAEMBIX, KapThl (Qu3uKo-reorpadpuyeckux JaHamaproB u  (PU3MKO-reorpaduyeckoro
pallOHUPOBAHMSL, U T. 1.

—OO011eCTBEHHO-TTOJUTUYECKHE KAPThl BKIIOYAIOT KAPThl HACEIEHUS, YIKOHOMUYECKHUE, TTOJH-
TUYECKUE, NCTOPUYECKHUE, COIIMAIbHO-Teorpaguueckue, NpuuéM Kaxaas U3 MOJAKATErOpuil B CBOIO
oyepesb MOXET COJAEp)Karbh COOCTBEHHYIO CTPYKTYpYy pasneneHus. Tak, SKOHOMHYECKHE KapThl
BKJIIOUYAIOT TAKXKE KAPTHI MPOMBIIUIEHHOCTH (KaK 00IlKe, TaK 1 OTPACIIEeBBIE), CETbCKOr0 X03sCTBA,
PBIOHOM MPOMBINUIEHHOCTH, TPAHCIIOPTA U CBSI3U.

—Tomorpadguyeckas xkapra — moApoOHAs KpymHOMAcIITaOHAs oOmiereorpaduyeckas Kapra,
OTpaXKaroIasl pa3MelIeHHe U CBOMCTBA OCHOBHBIX MPUPOJHBIX U COUAIBHOPKOHOMUYECKUX 00b-
€KTOB, JIAI0LIAs BO3MOKHOCTb OIIPEJEINTD UX INIAHOBOE M BBICOTHOE I0JIOKEHUE.
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Tomorpaguyeckue KapThl CO3MAIOTCS, TJIABHBIM O0Opa3oM, HA OCHOBE: 00pabOTKH
a3pOPOTOCHUMKOB TEPPUTOPHUH; IIyTEM HEMOCPEACTBEHHBIX H3MEPEHUH U CHEMOK OOBEKTOB
MECTHOCTH; KapTorpa@UyecKuMU METOAAMH C YK€ MMEIOIUMUCS TUIAHAMHU U KapTaMH KPYITHBIX
MAacIITa0OB.

Ha romorpaduueckux kaprax H300paKAIOT BOJHBIE OOBEKTHI, penbed, PACTUTEITHHBIN
MIOKPOB, MOYBBI, HACEICHHbIE MYHKTHI, MyTH COOOILIEHUS U CPEICTBA CBSI3U, HEKOTOpPbIE OOBEKTHI
MPOMBIIIIEHHOCTH, CETCKOTO XO035IMCTBA, KYIBTYPhI U T.1I.

MacmTad Karbl MOXET UMETh TPU BUIA: YUCIOBOU, rpadUyueCKuil (JIMHCWHBIN) U MOSCHH-
TENbHYIO TOANUCh (MMEHOBAaHHBIM MacmrTabd). Ot Macmraba KapThl 3aBUCUT  CTCTICHb
oAPOOHOCTEN, C KOTOPOH MOYKHO HAHECTH KapTorpadudeckoe n300pakeHue.

Kaprorpaduueckas cerka nmpeactasisier cob0oil n300pakeHue TpaycHON CeTku 3eMild Ha
Kapte. Bua ceTku 3aBHCHUT OT TOro, B KAKOM MPOEKIMU cocTaBieHa kapra. Ha Tomorpaduyeckux
kaprax macmrabdos 1:1 000 000 u 1:500 000 MepuaraHBI UMEIOT BU MPSAMBIX JIMHUH, CXOSAIINXCS
B ONpEIENIEHHOM TOuKe, & mapauiead — JAYI'M SKCIEHTPHUYECKHX OKpykHocTeil. Ha
Tornorpaduyeckre KapThl 601ee KPYIMTHOTO MACIITA0a HAHOCIT TOJIBKO JIBE MAPALICIH U JBA MEPH-
nuaHa (paMka), orpaHuYHMBaIOIIAE KapTorpaduueckoe nzodpaxkenne. Bmecto kaprorpaduyeckoit
CETKH Ha KpyIMHOMAcIITaOHBIE TOMOTpAQHUECKUE KAPTHI HAHOCIT KOOPIUHATHYIO (KHJIOMETPOBYIO)
CEeTKY, KOTOpasi UMEEeT MaTeMaTU4YECKYIO CBSI3b C TPAAYCHOM CETKOM 3eMIIH.

Pamkoil kapThl HA3BIBAIOT OJHY WJIM HECKOJBKO JIMHUM, OrpaHUYMBAONIMX KapTy. K omop-
HBIM ITYHKTaM OTHOCSITCS: CTPOHOMHUYECKHE MYHKThI, TPUTOHOMETPHUUECKHUE MyHKTHl WM MTYHKTHI
TPUAHTYJISALAN, TTYHKTHI TMOJUTOHOMETPUH M MAPKU HUBEIMPOBAHUS. OMOPHBIC MYHKTHI CITYXaT
reo0JIe3NYeCKOi OCHOBOH ISl CheMKHU M COCTABJICHUS TOMOrpapuuecKux Kapr.

Tonoepaghuueckuu naan (0T jar. planum  TIOCKOCTh) — HM300pQKEHHE MECTHOCTH Ha
IJIOCKOCTH, B KPYIHOM MaciuTabe, 06e3 yuera KpUBU3HBI 36MHOM MOBEpXHOCTH. Tomorpadudeckuii
iaH 001agaeT BCEMH CBOMCTBAMHU TOMOTpa(HUUecKoi KapThl M SBISETCS €€ YACTHBIM CIy4aeM.
Ecnu na nnane nzobpaxena Tonbko cutyanus (06e3 penbeda), ero Ha3pIBAIOT KOHTYPHBIM.

[Ipoduns MecTHOCTH TIpencTaBisgeT cOOOW BEPTHUKAIBHBIN paspe3 peiabeda MECTHOCTH IO
HAHECEHHOW HA KapTy TpaekTopuu. lIpocteiimne mpoduan CTposITCS MO MPSIMOW TPACKTOPUU H
MPEJCTABISAIOT COOOH BEPTUKAIBHYIO MPOEKIIUIO0 MTOBEPXHOCTH, KAK OBl pa3pe3aHHyI0 BIOJb 3TOH
TuHUHM HOKOM. Ha camom aene mpoduiib MOXKHO CTPOUTH BJOJb JIMHUU, UMEIOIIEH MTPOU3BOIBHYIO

hopmy.
2.1. Macmtadbl Tonorpaguyeckux KapT

MacmraboM HA3bIBAETCS CTENEHb YMEHBIIEHUS TOPU30HTAIBHBIX TPOJIOKEHUN JIUHUI
MECTHOCTH NpPU H300pOKEHUM MX HA IUIaHE, KapTe WM a3pOCHUMKE. Pa3nuyaroT 4MCIeHHbI u
rpaduyeckue MacmTaObl; K IOCIEIHUM OTHOCSTCS JIUHEHHBIN, MONEPEeYHBbIH M MEepeXOJIHBIN
MAacIITAOBI.

UucneHHpl MacIITad BHIPAKAETCS B BUJIE IpOOU, YUCIUTEIh KOTOPOH paBEH €IUHUIE, & B
3HAMEHATENE CTOUT YMCIIO, MIOKA3BIBAIOIIEE CTENEHb YMEHBIICHNS FOPU30HTAIBHBIX ITPOJIOKEHHIM.
Ha tomorpaguueckux kaprax 4MCICHHBIH MACIITAO MOANUCHIBAETCS BHU3Y JIUCTA KAPTHI B BHUJE
1:M, nanpumep, 1:10000. Ecnu niavHa TMHUM HA KapTe paBHA S, TO TOPU3OHTAIBHOE MPOJIOKEHUE S
JIMHUHU MECTHOCTH OyJeT paBHO:

S=s*M (2.1.1)

B namei crpane mpuHSATH cieayroue MacmTaldsl Tonorpadguyueckux kapt: 1:1 000 000,
1:500 000, 1:200 000, 1:100 000, 1:50 000, 1:25 000, 1:10 000. 3ToT psin MacIITAOOB HA3BIBACTCS
CTaHIAapPTHBIM.

JlunelHpii MacITad - 3To rpaduyeckuii MacmTad; OH CTPOUTCS B COOTBETCTBUU C YHMCIICH-
HBbIM MacIITadoM KapThl B CIEAYIOLIEM MOPSAKE:

- IIPOBOAMTCS IPSAAMAs JIMHUS U HA HEW HECKOJIBKO pa3 MOAPs] OTKIIAABIBAETCS OTPE3OK
a MOCTOSHHON JUIMHBI, HA3bIBAEMbIM OCHOBAaHMEM MaciTada (Ipu JUIMHE OCHOBAHMSA a=2 cM JH-
HEHBII MacmTad HA3bIBACTCS HOPMATBHBIM); it MacmTada 1:10 000 a cootBercTByet 200 M,
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- y KOHIIA IEPBOTO OTPE3KA CTABUTCS HYIIb,
— BJICBO OT HYJIS TIOJAMKUCHIBAIOT OJTHO OCHOBAHKE MaciiTada u Aenar ero Ha 20 gacreu,
- BIPABO OT HYJIS MOAMKUCHIBAIOT HECKOIBKO OCHOBAHUH,

- NapajuIeIbHO OCHOBHOM MpPsIMONM MPOBOJAT €Ile OAHY MPSMYI0 U MEXKIYy HUMHU
[IPOYEPUUBAIOT KOPOTKHE MTPUXH (pucyHok 2.1.1).

AO0+70=67 081

200 1] 200 400 0 200 1000z

Pucynoxk 2.1.1 — Jlunelinsiii Mmacmrad

Jlunetinprit MacmTad moMeniaeTcsi BHU3Y JIUCTA KaPTHI.

UtoObl U3MEPUTH ATUHY JIMHUU HA KapTe, GUKCUPYIOT €€ paCTBOPOM LUPKYIS-U3MEPUTEII,
3aTeM MpaByl WY CTaBSAT HA 1I€JI0€ OCHOBAHME TAK, YTOOBI JeBAas WIJIA HAXOAWIACH BHYTpPU
IIEpBOr0 OCHOBAHUS. CUMTHIBAIOT ¢ MaciTada asa orcuerd: N1 - o npasoif urie u N2 - o 1eBoi;
JUIMHA JINHUH PABHA CYMME OTCUETOB

S=N1+N: (2.1.2)

CJI0’K€HUE OTCUYETOB BBINIOJIHSIOT B YME.

[Tontepeunsrit macmtad. [IpoBenem npsimyro muHuI0 CD 1 0TNOXMM HA HEl HECKOJBKO pa3
OCHOBaHME MAacIiTada - OTpe30K a anuHoi 2 cM (pucyHok 2.1.2). B MOJy4EeHHBIX TOYKAX
BOCCTAHOBUM MEpHEHAUKYIApbl K JuHuM CD; HA KpallHUX NEPIEHIUKYJIApaX OTIOKUM m pas
BBepX OT JIMHUU CD OTpe30K NOCTOSAHHOW JUIMHBI U IPOBEAEM JIMHUM, napauienbHbie JJuauu CD.
Kpaiinee neBoe ocHOBAaHME pa3/IeINM HA N PABHBIX YACTEH. COCIMHUM i-TyI0 TOUKY ocHoBaHms CA
¢ (i-1)-# toukoii muuuu BL; 3TM JHHMHM HA3BIBAIOTCS TPAHCBEPCATAMH. [IOCTPOCHHBIN TaKMM
00pa3om MacmTad HA3BIBAETCS MOTIEPEYHBIM.

F L
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Pucynok 2.1.2 — Ilonepeunslit macimtad

Ecnu ocHOBaHMe mMacmrada paBHO 2 cM, TO MAacTad HA3BIBACTCS HOPMEAIBHBIM; €CIIH M = N
=10, To MacmTad HA3BIBACTCS COTCHHBIM.

HaunmMenbiiee neneHue momepedHoro macimradd paBHO oTpe3ky Fili; HA Takyw mHHY
OTJIMYAIOTCS. JIBA COCEIHHUX MNAPAUIETBHO PACIOJIO0KEHHBIX OTpe3Ka IMPHU JBMXKEHUH BBEPX IO
TPAHCBEPCATH U TI0 BEPTUKATHHOU JTUHUH.

[Topsimok MOIB30BAHUS MOMIEPEYHBIM MACIITAOOM:

- UPKYJIeM-U3MepuTeIeM 3apuKCUpOBATh JJIMHY JIMHUH HA KapTe,

— OJIHY HOXKY LHPKYJS MOCTABUTH HA I€J0€ OCHOBAHHWE, a JPYTYyI - HA JO0YI0
TPAHCBEPCATb, MPU ITOM 00€ HOXKKH IUPKYIS JOJKHBI PACTIONATrarhCs HA JTWHUU, NApaUIeTbHOMI
muanu CD,

— JUIMHA JIMHUM COCTABISIETCA M3 TPEX OTCYETOB: OTCYET UEIbIX OCHOBAHUI,
YMHOKEHHBIN HA IIEHY OCHOBAHMSI, TUTFOC OTCYET JIEJIEHUI JIEBOTO OCHOBAHMSI, YMHOXKEHHBIN HA 11e-
HY JIeJIEHUS JIEBOTO OCHOBAHUSA, TITIOC OTCUET JIEJICHUH BBEPX MO TPAHCBEPCATH, YMHOXEHHBIN HA
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IIEHY HAMMEHBIIEro JefeHus macmrTadd. TOYHOCTh U3MEPEHUs JJIMHBI JIMHUHM 10 MOMEpEeYHOMY
MacITady OIEHUBAETCS MOJIOBUHOM 1IEHBI €r0 HAMMEHBIIETO JIeTCHHUS.

[Tepexonnbiii macmTad. VHorna B MpaKTUKE NPUXOAUTCS MOJB30BATHCS KAPTOW HITH
aYPOCHUMKOM, MAcCIITad KOTOPBIX HE SBISACTCS CTAHAAPTHBIM, Hampumep, 1:17500, To-ecTh, 2 cM
HA KapTe COOTBETCTBYIOT 350 M HA MECTHOCTH; HAUMEHBIIEE JEIEHUE HOPMAIBHOTO MOIIEPEYHOrO
coTeHHoro macmraba oyzaer nmpu 3tom 3,5 M. OnudpoBka Takoro Macmrada Heya100Ha 11 MPaKTH-
YEeCKUX padoT, MO3TOMY MOCTYHAIOT CIenyromuM oOpazoM. OCHOBaHME MOMEPEYHOTO MacmTada
O0epyT He 2 cM, & PACUUTHIBAIOT TaK, YTOObI OHO COOTBETCTBOBAJIO KPYIJIOMY YHCIY METpPOB,
Hanpumep, 400 m. JlnuHa ocHOBaHMS B 3TOM ciy4ae Oyaer a =400 m/ 175 m = 2,28 cm.

Ecnu tenepps nmocTpouTh nomnepevHsiil MacmTad ¢ AJIMHOM ocHOBaHUSA & = 2,28 cM, TO OJIHO
JIeTICHUE JIEBOTO OCHOBAHHUA OyneT coorBeTcTBOBATH 40 M, @ I[eHA HAMMEHBILIETO JeNeHHUs Oyaer
pasHa 4 M. [lonepeunsiit macmTad ¢ APOOHBIM OCHOBAHHEM HA3BIBACTCS TIEPEXOTHBIM.

2.2. Pasrpapka uW HOMeHKJATypa Tonorpaguyeckux KaAPT M IUJIAHOB PAa3JIHYHBIX
MacmTadon

Homenknarypa — 3To cucteMa 0003HAYCHUS JINCTOB KAPT pa3HBIX MacimTadoB. Pasrpadxka
— CcHCTeMA JICJICHHUS IMOBEPXHOCTH 3eMJIM MEpHINAHAMH U mapauieassMu. Kaxaplil TMCcT orpaHuyeH
PAMKOM.

Paz0OuBka HA psapl (1M0OsCa) MApALICIIMH IIPOU3BOJUTCSA OT AKBATOpA 4epe3 Kakiabie 4°
mpoThl. Pl o6o3Hagaror OykBamu naruHckoro andasura: A, B, C, D, E, F, G, H, [, J, K, L, M,
N, O, P,Q R, S, T, U, V, W. KojloHHBI B CBOMX T'paHHUIIAX COBINAIAIOT C 6° 30HAMH MPOCKIUU
laycca, HO Hy™Mepammsi ux Beaercs oT mepuanana =180° mHa BocTok. Takum oOpaszom, HOMEp
KOJIOHHBI OTJIMYAETCsl OT HoMepa 30HbI HA 30 eQUHMIl B Ty WIH JAPYIYIO CTOPOHBL. KOJOHHBI
o0o3HauaroTcs (1o HoMepam) apadbCckuMu HQpamH.
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Pucynok 2.2.1 — Pasrpadxa u HoMmeHK1arypa Tonorpagpuueckux KapT Maciurada
1:1000000

[Ipeamnonoxum, 9TO HOMEp KOJIOHHBI B MEXIYHAPOJHON pasrpadke oOo3zHaueH 1udpoit
47. Torma HOMep COOTBETCTBYIOIIEH 30HBI ['aycca Oyner 47 — 30 = 17. Eciiu HOMep KOJOHHBI
Menbiie 30, To s ompeAeseHUs HOMepa 30HbI CIEAyeT K HOMepY KOJOHHBI npubaButh 30.
Howmenknarypa nucta Tonorpaduueckoit kaptel macmrada 1:1 000 000 cocraBiena U3 JaTUHCKOM
OykBbl psina U apabckoil uudpel Homepa KoioHHbl. Hampumep, S-47. [lng kapT HOXKHOIO
MOJTyIIApHS 1TOC]Ie HOMEHKIATYphl B ckoOKkax ykasbisaroT (FO.I1.).

Pasrpagxka nucros kaptel macmrada 1:500 000 mpou3BoAUTCS MyTEM JIEJIEHHS] CPeIHUM
MEpUIMAHOM U cpelHell mapamiensio Jucta kaprtel macmrada 1:1 000 000 Ha yeTsipe yacTH,
KOTOpbIe 0003HAUAIOTCS MPOMUCHBIMU OyKBaMHU pycckoro adasuta. HoMeHkIarypa 1ucToB KapThl
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macmraba 1:500 000 cknanmeiBaeTcss U3 HOMEHKIATYpHI nucTta kapthl macmrada 1:1 000 000,
Y4aCTbIO KOTOPOT'O OH SIBJIIETCS, 1 COOTBETCTBYIONIEH OYKBBI.

Paszrpadka nuctoB kapt macmrados 1:200 000 u 1:100 000 mpou3BOIUTCS TyTEM ACIICHUS
Kakzoro jucta kaptel MacmTada 1:1 000 000 mepuauanaMu ¥ NAPALIEISIMH COOTBETCTBEHHO HA
36 u 144 gactu (pucynok 2.2.2). Jluctel xapt macmrada 1:200 000 HyMepyroTCs pUMCKHMH
nudpamu, a macmrada 1:100 000 — apadbckumu nmudpamu mo psaam ¢ 3amana Ha BocTok. HomeH-
KJIATypa JIMCTOB KAPT YKA38HHBIX MACIITA00B COCTOUT U3 HOMEHKIIATYPBI COOTBETCTBYIOIIETO MHUJI-
JIMOHHOTO JIUCTA M COOCTBEHHOTO HOMEpA, KOTOPhIH y rucToB KapT macimrados 1:200 000 u 1:100
000 yka3bIBaercs crpaBa OT HOMEHKIIATYPbl MUJUIMOHHOT'O JIUCTA.
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Pucynok 2.2.2 — Pasrpadxa u HomeHkarypa auctoB kapt macmraba 1:500 000,
1:200 000, 1:100 000 B mucte kaptol MacmTada 1:1 000 000

Jluctel xaptel mMacmrada 1:50 000 momyyaroT myTeM JeleHHs JUCTOB KapThl MaciuTada
1:100 000 wa uethipe uyactu (pUCyHOK 2.2.3), 0003HAYAEMBIC MPOMHUCHBIMH OYKBAMH PYCCKOTO
anasuta. Pazmeps! nucta no mmpore coctasistor 10, mo gonrore — 15'.
Homenxknarypa 3tux nuctoB oOpa3yercs IMyTeM NPUCOEIWHEHUS K HOMEHKJIATYpe JIHCTa
macmrada 1:100 000 coorBercTBytOIIEl OyKBbI, Hanpumep N-37-4-A.

N-37-4
N-37-4-A
1:50000

4r—-:==-.A B

=
=}

N-37-4-B-8
1:25000

Pucynok 2.2.3 — Pasrpadxka u HomeHknarypa auctoB kapt macmrada 1:50 000,
1:25 000 B mucte kapTer macmrada 1:100 000

Jlucter kapTel Macmrada 1:25 000 momyvarot neneHueM JucToB KapTel Macimrada 1:50 000
HA 4YeTblpe 4acTu (pUCYHOK 2.2.3), KaKIas U3 KOTOPHIX 0003HAYAETCS CTPOYHBIMH OYyKBAMM
pycckoro andasuta. Pasmepsl 3TUX JUCTOB MO MIMPOTE COCTABIAOT 5', mo monrore — 7'30”, a
HOMEHKJIATYpa JIOTOIHIETCSl COOTBETCTBYIOMIEeH OykBoii: N-37-4-B-B.
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Jluct xaptel macmrada 1:25 000 memutcs HA yeThipe naucta kKapTel macmTada 1:10 000,
KK M3 KOTOPBIX MMeeT pasmepsl mo mupore 230", mo monrote 3'45". Onu 0003HAUAIOTCS
apabckumu 1 pamMu, KOTOPhIE YKa3bIBAIOTCS MOCJIe HOMEHKIATYPHI IMCTA KapThl Macmrada 1:25
000, 9acThIO KOTOPOTO OHM SIBJISAIOTCS, HApuMep N-37134-b-B-2.

Pasrpadxa nuctoB kaptel macmrada 1:5 000 (pucyHok 2.2.4) npou3BOAMTCS MyTEM Jielie-
Hus aucToB KapThl MacmTada 1:100 000 na 256 gacreii (16 psmoB Mo mupoTe U Aodarore). JIncTer
HYMEpPYIOT apadCcKuMHU LU paMu Mo psaaM ¢ 3amaaa Ha BOCTOK. Pasmep KaxkIoro Jucta mo mupoTe
115", mo monrore 1'53,5".

Homenknarypa 3TUX JIMCTOB 00pa3zyercsi MyTeM MPUCOSAMHEHUS K HOMEHKJIAType JHCTa
kaptel macirrada 1:100 000 cooTBeTcTBYIOIIETO HOMEPA B CKOOKAX, Hampumep: N-37-134-(16).

Jlucter kaptel MacmTada 1:2 000 mosydaroT myTeM JesIeHus JTUCTOB KapThl Macimrada 1:5
000 HA mEeBATH YacTe M 0003HAYAIOT CTPOUYHBIMU OYKBAMHU PycCKOTo andasurta, Hanmpumep N-37-
134-(16-x). Pazmep xaxaoro mcra 1o mupore 25", mo gonrore 37,5".
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Pucynok 2.2.4 — Pazrpadxa nucros xaptel macmrada 1:5 000

Tomnorpadudeckue CheMKH B KPYIHEIX MACIITA0AX HA yUacTKAX MIOMAnbIo MeHee 20 KM?
BBIMOJIHSAIOTCS B YACTHBIX CUCTEMAX MPSAMOYTOJIbHBIX KOOPJIMHAT, HE CBSI3aHHBIX € reorpaduueckon
cucreMoid. Pasrpadka TuCTOB IUTAHOB B ATHX CIyYasx MPOU3BOAUTCS HE MEPUANAHAMH H TTapaliie-
JSIMH, & JIMHUSAMH KOOPJIUHATHOM ceTKu. JIucTel uMmeror opmy kBanparon ¢ pazmepamu 40 x 40 cm
it iianoB macmrada 1:5 000 u 50 x 50 cm nnst oranoB macmtabos 1:2 000 — 1:500. 3a ocHOBY
pasrpadgku npuHuMaercs JucTt miuaHa macmrada 1:5 000, obo3Hauaemblit apabckuMu UppaMu.
Jlucty tumana macmrada 1:5 000 coorBercTByrOT 4 nucta B macmrade 1:2 000, o6o3HAYAEMBIX
HPOITUCHBIME OyKBaMH pycckoro andasura (pucyHok 2.2.5).

Jlucr mmana B macmrade 1:2 000 menmmrcs wa 4 mwcra maHoB macmrabda 1:1000,
0003HAYaeMbIX PUMCKUMH Idpamu, win 16 nucros ruanoB macmrada 1:500, ob6ozHagaeMbix
apabckuMu U pami.
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1:2000 111000 1:500
Pucynok 2.2.5 — Pasrpadxa 1 HoMeHKIaTypa JUCTOB KapT MacuITaboB
1:2 000, 1:1 000, 1:500
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Ha pucynke 2.2.6 mpencraBieHa oOm@s cxema pasrpagkd M HOMEHKJIATYp
toniorpadguueckux KapT. Bo3MOXHBI Takke Opyrue CUCTEMbl OOO3HAUEHHS IUIAHOB KPYIHOTO
MacmTada Mpy BBHIMOTHCHHH ChEMOK PA3UYHBIX O0BEKTOB. B 3THX ciyyasx 3a paMKaMu JIMCTOB
IJIAHOB YKA3bIBAIOTCS IPUHSTHIE CXEMBI UX pasrpadku U HyMepaluu.

B cBs3u ¢ Tem, 4TO npu ABMKEHUU K CEBEPHOMY HIIH I0)KHOMY TOJIIOCY MPOEKTUPYEMbIE Ha
IJIOCKOCTh YacTH 3€MHOM MOBEPXHOCTHU MO AOJTOT€ YMEHBIIAIOTCS, TO JUCTHI TOMOTpapruecKux
KapT CTAHOBATCA Y3KHUMH ® JUISI TPAKTHYECKOTO TIONb30BaHUS HEyaoOHbIMH. JIUCTBHI
Tonorpaduueckux Kapt s mupoT 60°-76° u31ar0T CIBOEHHBIMU 110 JIOJITOTE, a JIs mupoT 76°-88°
— CYETBEPEHHBIMU MO naoarore. s pailoHOB ApPKTUKM M AHTApKTHUKH, PACHOJIOXKEHHBIX Ha
muporax ot 88° 10 90°, kpynmHoMacmTaOHbIe KApThl U3/Ial0T B a3UMYTAJIBHON MPOCKITUH.

1:1 000 000
Ap= 6° Ab=4°
|
4 nucra 36 IHCTOB 144 nwucra
1:500 000 1:200 000 1:100 000
Ap=2° Ap =40 Agp =20
Ak =3° Ah=1° Ah =30
N3T-AE. B, T N-37- 1 IL I ... XXXVI MN-37-1,2, .. 144
‘ 4 nuecra
1:50 000

Ap =10 AL=15%
N-37-1-A, b, B, T

‘ 4 nucra

1:25 000
Ao=5_ AL=T30"
MN-37-1-A-a, 6,8, T

| 4 nucra
1:10 000

Ao =2"'30"_ Ak=3"45"
M-37-1-A-a-1 2 3 4

Pucynok 2.2.6 — O6mas cxema paszrpadku 1 HOMEHKJIATYp TONorpagpuyueckux KapT
2.3. Koopaunarnas cerka

OngHuM U3 2IIEMEHTOB Treorpaduueckoil KapThl SBISETCS CETKA KOOPAMHATHBIX IJIMHUH.
CYIIECTBYIOT JIBA BHJIA KOOPAMHATHOW CETKU: KapTorpaduueckas, oOpaszyemas JHHUSIMUA MEpH-
JTMAHOB M MapaJuienieil, U ceTKa MPSMOYTOJIbHBIX KOOPIUHAT, oOpa3zyeMas JIMHUSIMHU, apalIeIbHbI-
MU ocsim koopauHar OX u OY.

Ha Tonorpaduyeckux kaprax MepuauaHbl U TAPATUICTH SIBISIFOTCS TPAHUIIAMHE JTUCTA KAPTHI;
B yIJIaX KapThl MOAMUCHIBAIOTCA HMX JOJTOTA W IIAPOTA. BHYTpU nHCTA BBIYEPUMBAETCS CETKA
MPSAMOYTOJIbHBIX KOOPJIMHAT B BUJE KBAAPATOB, HA3BIBAEMAs MHOrJIA KHUJIOMETPOBOM CETKOW, TaK
kak Ha kaprax macmrada 1:10 000 m menpye JUHUM CETKUA MPOBOASATCS dYepe3 IEJI0€ UUCIIO
KUJIOMETPOB.

BeprukansHble JIMHUH CETKH MapauieabHBl 0CeBOMY Mepuanany 30HbI (ocu  OX).
l'opu3oHTaNBHBIC THHUU CETKU NapasuienbHbl ocu OY.
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s ynoOcTBa moab30BAHMS JTUCTAMH KapT, HA KOTOPBIX M300p&KEHBI TPAHUYHBIC YYaCTKU
30HBI, HA HUX TOKA3bIBACTCA CETKA MPSAMOYTOJbHBIX KOOPAUHAT coceaHe 30Hbl. [llnpuna rpanny-
HOH MOJIOCHI C CETKOW COCEMHEN 30HBI COCTABISET 2° MO IOIT0Te ¢ 00OMX CTOPOH 30HBI. BBIXOIbI
JUHUHA KOOPAMHATHON CETKU COCeIHEH 30Hbl HAHOCATCS HA BHEIIHIO CTOPOHY PAMKH JIMCTA
KapTHL.

2.4. YcaoBHbIe 3HAKH Tonorpagpuyeckux KapT

OOBEKTHl MECTHOCTH, CHUTyalWsi W HEKoTopble (opmbl penbeda u300pakaroTcs HA
TOMOTrpaAPUUECKUX KAPTAX YCIOBHBIMH 3HAKAMH. Pa3muyaloT YeThIpe THIA YCIOBHBIX 3HAKOB:
KOHTYPHBIC WM IUIOIIA/HbIC, INHEHHbIC, BHEMACIITAOHBIC U TIOSICHUTEILHBIC TIOJIITHCH.

KoHTypHBIC yCIIOBHBIC 3HAKU CITYXKAT JJIsi U300pKEHUSI 00BEKTOB, 3aHUMAIOIIUX OMpee-
JICHHYIO IUIOIIA/b M BHIPQKAIOIIMXCS B MAciTade KapThl. KOHTYp BHIYEPUMBAIOT TOUCUHBIM MYHK-
TUPOM WJIM TOHKOW CIUIOIIHOW JIMHHEW M 3ANOJHSIOT YCIOBHBIMU 3HAUKAMH Jiecd, JIyra, canua,
oropoa, 6010Ta  T.1.

JluHeliHbICe YCIIOBHBIC 3HAKH CITY)KAT JUTsl M300pKEHUsS TMHEUHBIX 00beKTOB: nopor, JIDII,
JIMHUH CBSI3U, PA3IMYHBIX TPYOOIPOBOJOB U T.A. MacmTad 1o JMHUU paBeH MAcIITA0y KapThl, & B
MOTIEPEYHHKE - HA HECKOJILKO MOPSIKOB KPYITHEE.

BHemaciitaOHbie yCIOBHBIC 3HAKH CIYKAT JUIS 1MOKA3d OOBEKTOB, HE BBIPAKAIOIIUXCS B
MacmTade KapThl: TI'EOAC3UUYCCKUX ITYHKTOB, KHIIOMETPOBBIX CTOJOOB, TEle- M PAJIUOBBIIICK,
¢babdpuk, 3aB0IOB, PA3TMYHOTO POJA ONOp, U T.A. MecTonojaoxeHne 00beKTa COOTBETCTBYET XapaK-
TEPHOM TOYKE YCIIOBHOTO 3HAKA, KOTOPAs MOXKET PACIOIAraThCsi B IICHTPE , YCIIOBHOTO 3HAKA, B Ce-
penuHe ero OCHOBAHUSA U T.]I..

[TosicHUTENbHBIC TMOAIUCH CITYXKAT JIs JOMOJIHUTEILHOW XAPAKTEPUCTHKU OOBEKTOB: Y
Opoza yepe3 peKy MOAMUCHIBAIOT MIYOUHY M XapakTep IPYHTd, Y MOCTA - €ro JJIMHY, LIUPHHY U
IPy30I0IbEMHOCTb, Y JOPOTH - IIUPUHY MPOE3IKEH YACTH U XapPAKTEP MOKPBITHS U T.1I.

B tpamunuonHoi kapTorpagun NpUHATO JEIeHNE BCEX 00BEKTOB MECTHOCTH HA 8 OOJBIINX
KJIACCOB (CETMEHTOB):

1) wmaremaruueckas OCHOBA,
2) pembed,

3) ruaporpaduwus,

4) HaceICHHbIC MYHKTHI,

5) npeanpusTHs,

6) Jopo’KHAs CeTh,

7) pacTUTENLHOCTH U TPYHTHI,
8) TrpaHHMIBI U TOIIHCH.

Tabmuipl yCIOBHBIX 3HAKOB JIJIsi KAPT PA3HBIX MACIITAOOB COCTABIISIOTCSI B COOTBETCTBUU C
ITHM JIelIeHHEM O0bEKTOB; OHU YTBEPKAAIOTCS TOCYIAPCTBEHHBIMH OPTaHAMU M U3JAr0TCs B hopme
00SI3ATENBHBIX ISl HCIIOJHEHHS IOKYMEHTOB.

2.5. MH3odpakenue pejbeda HA KAPTAX U MJIAHAX

OcHoBHubie Gopmbl penbeda. Hecmotpss HA Gombiioe pazHOOOpa3ue HEPOBHOCTEH 3€MHOMU
MOBEPXHOCTH, MOKHO BBIICTIMTH OCHOBHBIE (OpPMBI peibeda: ropa, KOTIOBUHA, XpeOeT, JIOIMNHA,
CeIUTOBUHA.

T'opa (unu xoam) - 3TO BO3BBIIIEHHOCTh KOHYCO0OpasHoi (opMbl. OHA UMEET XApaAKTEPHYIO
TOYKY - BEPIINHY, OOKOBBIE CKATHI (MJIM CKJIOHBI) U XAPAKTEPHYIO JTHHUIO - JIMHUIO MTOIOIIBEI. JIu-
HUS TMOJIOIIBBI - 3TO JIMHUS CIUSHHUA OOKOBBIX CKATOB C OKpYXarolled MecTHOCThio . Ha ckarax
TOPBI HHOT/IA OBIBAIOT TOPU30HTAIBHBIE TUIOMAIKH, HA3BIBAEMBIE YCTYIAMH.

Komnosuna - 310 yrinybnenue xkonycooOpazHoil ¢popmbl. KoTioBuHA MMeeT XapakTEepHYIO
TOYKY - JHO, OOKOBBIE CKAThl (MJIM CKJIOHBI) U XApaKTEPHYIO JHHHUIO - JIMHUIO OpOBKHU. JIMHMSA
OpOBKH - 3TO JIUHMS CIIUAHUS OOKOBBIX CKATOB C OKPYXKAIOIIEH MECTHOCTBIO.

22



Xpebem - 3TO BBITAHYTas W IOCTENICHHO MOHMKAIOIIASACS B OAHOM HAIPABICHUH BO3BbI-
meHHocTh. OH MMeeT XapakTepHbIE JIMHUU: OJIHY JMHHUIO BOAOpPA3Aena, oopazyeMyio OOKOBBIMU
CKaTaMu MPHU UX CIUSHUY BBEPXY, U JIBE JTMHUH MMOOIIBEI.

Jlowuna - 3T0 BBITAHYTOE U OTKPBITOE C OAHOI'O KOHIIA MTOCTETIEHHO MOHMKAIOIIeecs yriy0-
nenue. JlommHa MMeeT XapakKTepHbIC JHHUM: OJHY JIMHUIO BOIOCIHMBA (WU JIMHUIO TaJIbBEra),
o0pazyeMyto O0KOBBIMHU CKATAMU MPHU UX CIAUSHUHU BHU3Y, U JIBE JUHUH OPOBKH.

Ceonosuna - 3T0 HEOOJBIIOE TOHMKEHNE MEXKY ABYMSI COCEIHUMH TOpaMH; KaK MPaBUIIO,
CEe/IJIOBUHA SIBJISIETCS HAYAIOM JBYX JIOIIWH, TOHIKAIOUINXCS B IPOTHUBOMOIOXKHBIX HAPABICHUSIX.
CeJIOBMHA MMECT OJHY XapaKTCPHYI TOYKY - TOYKY CCIJIOBHHBI, paCHOJararollyrCcs B CaMOM
HU3KOM MECTE CEJIJIOBUHBI.

Bepmmaa ropsl, JHO KOTJIOBHHBI, TOUKA CEJITIOBUHBI SBISIOTCS XaPAKTEPHBIMH TOYKAMU pe-
needa; NTUHUA Bojopasdena xpeOta , JUHHUS BOJOCIUBA JIOIIMHBI, JTUHUS IOJOLIBBI TOPbl WIH
Xpe0Ta, TUHHS OPOBKM KOTIOBUHBI WIIH JIOMIMHBI SIBISIFOTCS XapaKmepHbiMu TUHUAMU pelbeda.

3a BpeMsi CyHIECTBOBAHMSI T€01€3UH ObLIO pa3paboTaHO HECKOIBKO CIIOCOOOB M300paKEHUS
penbeda Ha Tonorpadudeckux kaprax. [lepeuncium HEKOTOpPHIC U3 HUX.

Cnocob ommwieéku. ITOT cioco0d MpUMEHsieTcs Ha MeKkoMacTadHbIX kapTax. [loBepxHOCTH
3eMJIH TIOKa3bIBACTCS KOPUYHEBBIM I[BETOM: YeM OOJIbIIIE OTMETKH, TEM TyIIe UBET. [ IyOuHBI MOps
MOKA3bIBAIOT TOTYOBIM WIJIM 3€JIEHBIM LIBETOM: YeM OOJIbIIIe TITyOUHA, TEM T'yIIE IIBET.

Cnocob ommemox. Ilpu 3TOM crioco0e HA KAPTE MOAIMUCHIBAIOT OTMETKU OT/IETBHBIX TOYEK
MECTHOCTH.

Cnocob eopuszonmarneii. B Hacrosimee BpeMs HA TONOrpaUYECKUX KAPTAX HPUMEHSIOT
croco® ropu3oHTAIEH B COUYETAHHH CO CIIOCOOOM OTMETOK, MIPUYEM Ha OJHOM KBAJPATHOM JCIH-
MeTpe KapThl MOAMUCHIBAIOT, KAK MPABHJIO, HE MEHEE MATH OTMETOK TOYEK. CYIIHOCTH CII0co0a
TOPU30HTAJICH MOXKHO MOHSATH U3 pUCyHKa 2.5.1.

J/\I.FH"“
H_/__,-/-"”

Pucynoxk 2.5.1 — U3o0paxeHue ropuzoHTaIei

MBICIIEHHO paccedeM ydacTOK MECTHOCTH FOPHU30HTAIBHOW IJIOCKOCThIO HA BbicoTE H. JIn-
HUS TIePECeUYeHHUs] OSTOW IUIOCKOCTH C TOBEPXHOCTHIO 3€MJIM HA3bIBAETCS TOPU3OHTAIBIO.
rOpI/ISOHTaJ'II) HAa MECTHOCTHU - DJTO 3aMKHYTa$I KpI/IBaSI JUHUA, BCE TOYKHU KOTOpOI\/'I HUMCIOT
OJIMHAKOBBIE OTMETKHU. /111 TOrO, YTOOBI U300Pa3UTh TOPUZOHTATIMHU peibed ydyacTka MECTHOCTH,
HYXHO pacceqb €ro HE O}IHOI71, d HECKOJIbBKUMH FOpI/ISOHTaJ'II)HBIMI/I IIJIOCKOCTAMMU, paCHOJ'IO)KeHHBI-
MU Ha OJIMHAKOBOM PACCTOSIHUU IO BBICOTE OJHA OT JIPYroil. DTO paccTOsSHUE HA3BIBAETCS BHICOTON
ceueHus: penbeda u obo3zHayaercs OykBoi h. Ha MecTHOCTH TrOpU30HTAIM HE MEPECceKaroTCs, TaK
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KaK OHU JIKAT B PA3HBIX MAPAUICTHHBIX TUIOCKOCTSX; HA KAPTE€ OHU TOXKE KAK MPABHIIO HE Tie-
PECEKarTCA.

Bce ocnoBHBIe hopmbl penbeda UMEIOT CBOW PUCYHOK TOPU3OHTAICH; MPH 3TOM U Topa U
KOTJIOBMHA M300pKAIOTCS CUCTEeMaMH 3aMKHYTBIX TOpu3oHTaIeH (pucyHok 2.5.2). UToOBI pasnu-
9UTh 3TH (POpMBI perbeda, a TakkKe T HEKOTOPBIX IPYTHX IIeNiel Ha KapTe MPUHSATO MOKA3LIBATH
HATPABJICHUE CKATOB BHU3; LIS 3TOTO MPUMEHSIOTCS OCPTIITPUXH - KOPOTKUE IITPUXH, TIEPIICH M-
KYJISIPHBIC TOPU30HTAISM W HANIPABJICHHBIC MO0 CKATy BHU3.

_—

!

Pucynok 2.5.2 — Cucrema 3aMKHYTBIX TOM30HTAJIEH

OCHOBHBIC TOPU30HTAIN UMEIOT OTMETKH, KPATHBIC BHICOTE ceueHus penbeda h, Hauunas ot
HyJs cyera BbICOT. sl BBIp@KEHHsSI XApaKTEPHBIX OCOOEHHOCTEH penbeda peKoMeHayeTcs
MIPOBOJIUTH MOJIYTOPUIOHTAIN U YETBEPTh TOPUZOHTEIIH.

Kaxxnas msras ocHoBHas ropusonTans npu h =1, 2, 5, 10 M u kakaas yerBepras npu h =
0.5 u 2.5 M yronmarorcs. OTMETKH HEKOTOPBIX FOPU3OHTAIEH HA KAPTE MOANUCHIBAIOT, OPUEHTH-
Pysl OCHOBAHHUS LIU(P BHU3 IO CKIOHY.

Kpyru3na m nHanpaenenune ckaroB. Ha pucyHke 2.5.3 BUAHO, YTO PACCTOSHUE 8 MEXIY
TOPU3OHTAISAMU HA TOPU3OHTAIBHOM NPOEKIMM Yy4acTKa 3a8BUCUT OT KpyTH3HbI ckara. [lpu
OJTMHAKOBOH BBICOTE CEUCHHS pesibeda paACCTOSIHHE MEXITY TOPU30HTAISIMU TEM MEHBIIE, YeM Kpy-
ye ckar. KpyTusHa ckara xapakTepusyeTcs: yriioM HAKJIOHA V.

tg(v) = h/a (2.5.1)

Tanrenc yrna HAKJIOHA HA3BIBACTCS YKIOHOM M 0003HAYAETCs OYKBOHM I; YKIIOH OOBIYHO
BBIPAKAIOT B MPOIEHTAX WU MPOMHJLIE (IPOMUILIE - 3TO THICSYHAS YACTh IIEII0T0).

PacceyeM ckar ropbl rOpU3OHTATBHBIMH IUIOCKOCTSIMU TIPH BBICOTE ceueHUs h (pucyHok
2.5.3); na yuactke BC ckar umeer yroxn HakioHa vi, Ha yyactke CD - yrom nHakiona vz2. Paccrostaue
a1 - 9TO TOPU3OHTAIBHOE MPOJIOKEHNE IMHUM ckata BC; 0HO HAa3BIBAETCS 3QI0KEHUEM.

R D
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Pucynok 2.5.3 — Ckar ropsl
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3anoxxeHue, MePIeHINKYISIPHOE K TOPH3OHTAIISIM, HA3BIBASTCS 3AI0KEHUEM CKAaTa, TO-ECTh,
3J10’KEHUE CKATa - ATO TOPU3OHTAIbHAS MPOEKUUS JIMHUU HAUOOJBIIEeH KPYTHU3HbI CKaTa B JAHHOM
TOYKE; OHO IPUHUMAETCS 3 HANpaBJcHUE cKara. M3mepuB HA KapTe OTPE30K a U 3HAA BBICOTY Ce-
yeHus peabeda h, mo popmyie (2.5.1) MOKHO BBIYHMCIHTH TAHICHC yIjld HAKIOHA, a 3aTeEM U caM
yTOJI HAKJIOHA V.

['paduk 3anoxenuii. st ObicTporo onpeaeneHus yria HAKIOHA MO KAPTE MOJIb3YIOTCS CIie-
UATEHBIM TPAPHUKOM, KOTOPBI HA3BIBAETCS Ipa(GUKOM 3II0KEHUIA.

OH cTpoUTCsl CIIeAYIOIMM 00pazoM (pUCYHOK 2.5.4):

- BBIYHCIISIOT 3I0KCHHE CKATA IO 38JaHHOM BBICOTE CEUYCHHS peibeda sl pa3HbIX
yriioB Hakiona 0.5°, 1°, 2° u T.11.,

- MIPOBOSAT MPSMYIO JIMHUIO U OTKJIAILIBAIOT HA HEW PaBHBIC OTPE3KH JTMHBI, KOTOPHIE
IOJAIIMCBIBAIOT B Irpaaycax yria HaKJIOHA,

- MEPIEeHIUKYJIAPHO ATON JIUHUU OTKJIAJBIBAIOT B MACIITA0E KAPTHI 3I0KEHHSI CKaTa,
BBIUYHCIICHHBIE JJIS1 KQKAOT0 3HAYCHUS YIJIa HAKJIOHA,

— COEAUHSAIOT MOJYYCHHBIE TOUKH TIJIABHOW KPUBOM.
a

Pucynok 2.5.4 — I'paduxk 3an0xeHus

Ecnu tenepb TpebyeTcs onmpeAaenuTh yrojl HAKIOHA ISl KOHKPETHOTO 3aJI0’KEHUs CKara a,
pPacTBOPOM IMPKYJIS, PABHBIM a, HAXOAAT COOTBETCTBYIOIIEE MECTO HA Tpa(HKe M CYUTHIBAIOT Yo
HAKJIOHA.

[IpoBenenne ropu3oHTAICH MO OTMETKAM To4eK. UTOoOBI mpoBecTH HA KapTe (WU TUIAHE)
TOPU30HTAIH, HEOOXOIMMO UMETh TOYKH C U3BECTHBIMH OTMETKAMHU, KOTOPhIE HA30BEM IMHKETAMH.
[Tyctes nanel mukets 1, 2, 3, 4 (pucyHok 2.5.5), U mpeamnonaraercs, 4to Baoib duauii 1-2, 1-3, 1-4,
2-3 u 3-4 MeCTHOCTh MMEET PaBHOMEpHBIN YKIOH. TpelOyeTcs MpOBECTH TOPU3OHTAIM BHYTpPU
Y4YaCTKa, OTPAHUYCHHOTO JUHUAMH 1-2, 2-3, 3-4, 4-5; BbicoTa ceuenus penbeda h=1 m.

2
o7 256

4

— 3
233

213
Pucynok 2.5.5 — [IpoBenenue ropu3oHTaIEH IO OTMETKAM TOYEK
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[Ipouecc HAxOXAEHHUS HA JUHUM, COSAMHSIOIIEH JBA IHUKETA, TOYEK, 4Yepe3 KOTOpbIE
MPOWAYT TOPU3OHTAIH, HA3BIBACTCS WHTEPIOJIUPOBAHMEM TOpU3OHTAIEH. M3BeCTHBI TpU criocoba
MHTEPIOJIMPOBAHNUS: AHATUTHYECKUH, TpAGUUECKUI 1 HA TI1a3.

2.6. MH3mepeHue paccTosiHUI M0 TonOrpapuuecKuM KapTam

Jlyist u3MepeHust pacCTOSIHUM 10 KapTe MUCTIONB3YIOT MUJUTUMETPOBYIO MIIH MACIITAOHYIO JTU-
HEWKY, HUPKYJIb-U3MEPUTEND, d 111 U3MEPEHUS KPUBBIX JTUHUN — KYPBUMETD.

C nomolbl0 MUJUTUMETPOBOM JIMHEUKU H3MEPSIETCS PACCTOSIHUE MEXIY 38JaHHBIMU
TOYKaMHU HA KapTe ¢ TOYHOCThIO 0,1 cm. [TomydeHHOE 4KCiIo CAHTUMETPOB YMHOKHUTh HA BEIMUUHY
MMEHOBAHHOro Macmrabda. Jlis paBHUHHOW MECTHOCTH pe3ysibTar OyIeT COOTBETCTBOBATH
PacCTOSHUIO HA MECTHOCTH B METpaX MJIM KMJIIOMETpaX.

IIpy n3mepeHun pacCTOSIHUS UUPKYJIEM-U3MEPUTEIIEM 10 MPSIMON JIMHUM WIJIbl UUPKYISA
YCTAHABIMBAIOT HA KOHEYHbIE TOYKH, 3aTEM, HE U3MEHSs pacTBOpPA LUPKYJIs, IO JIMHEHHOMY WU
MOTIEPEYHOMY MAacITady OTCUMTHIBAIOT paccTOsHUE. B TOM citydae, Kora pacTBOp LUPKYIS Ipe-
BBIIIACT JJIMHY JIMHEHHOTO WU MOIMEPeYyHOro Macirada, 1eaoe Yucio KUIOMETPOB OMpPEaesIeTCs
1O KBAZPATAM KOOPAHHATHOH CETKH, 8 OCTATOK — OOBIMHBIM NOPSKOM 1O MaciTagy.

Pucynok 2.6.1 — I3Mepenne pacCTOSHUN LUPKYJIEM-U3MEPUTENEM 10 IMHEHHOMY
MacmTaoy.

Jnist mosrydeHus JUTMHBI JIOMaHOW JIMHUYM TOCJIEIOBATEIBHO M3MEPSIIOT JIIMHY KAKIOTO ee
3BEHA, a 3aTéM CYMMHUPYIOT MX BEJIMYMHBL. Takue JTUHUM H3MEPSIOT TaKXKe HapalMBAHHEM
pacTBOpa LHUPKYJI.

N3mepenue paccrosHuil KypBUMeTpoM. KpuBble OTpe3KH H3MEpSAIOT MeXaHUYeCKUM
(pucyHOK 2.6.2) WK 3JICKTPOHHHBIM KYPBHMETPOM.

Pucynok 2.6.2 — KypBumeTp MeXaHU4ECKUI

CHauauia, Bpamas KOJECUKO PYKOH, YCTAHABIMBAIOT CTPEJIKY HA HYJIEBOE JIEIEHUE, 3aTEM
MIPOKATHIBAIOT KOJIECUKO 10 u3MepsieMoit tuHuu. OTcueT Ha nudeponare NpoTUB KOHIIA CTPENIKH (B
CAHTUMETPAX) YMHOXKAIOT HA BEJIMYMHY MAcCIITA0a KapThl M MOJYYAIOT PACCTOSIHUE HA MECTHOCTH.

{15 MOBBIIEHUS TOYHOCTH W HAAECKHOCTH PE3YyJbTATOB PEKOMEHAYETCS BCE WU3MEPEHHUS
MIPOBOJIUTH JIB&XK/IbI — B IIPSIMOM M 0OpaTHOM HANpaBieHusAX. B ciyyae He3HAYUTEIBHBIX PA3IUUNNA
M3MEpPEHHBIX JAHHBIX 38 KOHEUHBIH pe3yJabTaT MPUHHUMAETCS CpelHee apu(pMETHUEeCKOe 3HAYCHHUE
U3MEPEHHBIX BEJIUYMH.
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2.7. W3mepeHue miomajei mo ronorpaguueckuM KapTam

OnpeneneHue MIOMEAAeH Y4acTKOB IO TOMOrpaduyecKuM KapTaM OCHOBAHO HA F€OMETPH-
YeCKOM 3aBUCHMOCTH MEXIYy IUIOMAAbI0 (QUIrypbl M €€ JHMHEWHBIMH 3JeMeHTamu. Macutabd
TUIONIA/ICH PaBeH KBAAPATY TUHEHHOT0 MacTada.

Ecnu cTopoHBI PSAMOYTOJIbHUKA HA KApTe YMEHBIICHHI B N pa3, TO IUIOMAIs 3T0H (pUrypsl
ymenpmutcs B N? pas. s kaptel macmraba 1:10 000 (B 1 cm 100 M) macmrad miomaneit 6yner
pasen (1 : 10 000)? wm B 1 cm? 6yzer 100 m x 100 m = 10 000 m? mmm 1 ra, a HA KapTe MacmTada
1:1 000 000 B 1 cm? — 100 kM2,

Jns w3MmepeHus Iuiomaneil mo KapTam MNPUMEHSIOT Tpaduyeckue, aHaTUTHUYECKUE U
MHCTPpYMEHTAIbHBIE CHOCOOBI. [IprMeHeHne TOro WM MHOTO CIoco0a M3MEepeHH 00YCIOBIEHO
dbopmoii  M3MEpsAEMOro y4acTKa, 3aJIaHHOM TOYHOCTBIO pE3yIbTATOB H3MEPEHHH, TpeOyemoi
OBICTPOTOM MOMYyYSHUS AAHHBIX U HAIMYHEM HEOOXOAUMBIX TPHOOPOB.

H3zmepenue nnowyaou cpaghpuueckum cnocooom

[lpu w3MepeHUH TUIOMIAAM YYaCTKA C MPSMOJMHEWHBIMUA TPAHHUIAMH YYACTOK JACJSAT HA
MPOCTBIC TEOMETPUYECKUE (UTYPHI, U3MEPSIOT IUIOMAAh KAXKIOH W3 HHX TI'€OMETPHYCCKUM
CIIOCOOOM M, CYMMHUPY$ TUIOIIAH OT/ICIbHBIX YYaCTKOB, BBIYACICHHBIX C YUETOM MACIITa0a KapTHI,
MOJTYYAIOT OOIIYIO TJIOMIAb 00BEKTA.

W3mepenue T1uiomaneld yd4acTKOB, MMEIONIMX CIOKHYI HENPABHIBHYI KOH(UTYpaluto,
qalie IMPOU3BOJAAT C IMMOMOIIBIO MAJIETOK U HJIaHI/IMCTPOB, YyTo Ja€T HaI/I6OJIe€ TOYHBIC p€3yJ'H)TaTI)I.
CETOYHAs MAIETKA MPEACTABISIET COOON MPO3pAYHYI0 TUIACTHHY C CETKOH KBAIparoB (PUCYHOK
2.7.1).
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Pucynok 2.7.1 — KBagparHas ceToyHas najeTka

[TasreTky HAKJIAABIBAIOT HA W3MEPSIEMBIA KOHTYp M MO HEH MOJACYUTHIBAIOT KOJIWYECTBO
KJIETOK M UX 4aCTEH, OKA3aBIIMXCS BHYTPU KOHTYpaA. Jl0JIM HENMOJHBIX KBAAPATOB OLICHUBAKOTCS HA
a3, MO3TOMY [Jis TOBBIIIEHWS TOYHOCTH W3MEPEHUM NPUMEHSIOTCS NAIETKH C MEJIKUMH
KBapaTamu (Co cTopoHoii 2-5 mm). [lepen paboToii HA JAHHON KapPTe OMPEAENISIOT MIIOIMIAIL OTHOM
staeriku. [nom@ans ygyacTka paccUuThIBaeTCs o popmyiie:

P =a2n (2.7.1)
r7ie: 8 — CTOpOHA KBAJPaTa, BRIPAKEHHAS B MACIITA0E KAPTHI; N — YHCIIO KBAJIPATOB, MOMABIINX B
IpeJenabl KOHTypa HU3MepseMoro ydactka /[l MOBBIIEHHS TOYHOCTH IUIOIIAAb OIPENEISAIOT
HECKOJIBKO Pa3 ¢ MPOU3BOJBHOM MEpecTAHOBKOM MCMOIb3yeMON MaJETKU B JII0O0E MOJIOKEHHE, B
TOM YHCJIE U C MOBOPOTOM OTHOCHUTEIBHO €€ MEPBOHAYATBHOTO MOJIOKEHHUA. 38 OKOHYATEIbHOE
3HAYEHHE TUTOMIAAN MPUHUMAIOT CpeHee apudMeTHIeckoe U3 pe3yabTaroB udmepeHuil. [lomumo
CETOYHBIX MATETOK, MPUMEHSIOT TOYCYHBbIC U MAPALIENbHBIE MATCTKH, MPECTABISIOMNE COOOU
MPO3paAYHbIE TJIACTUHBI C HArPABUPOBAHHBIMUA TOYKAMU WJIW JTUHUSIMHU.

H3zmepenue naowjaoeit mexanuuecKum cnocooom

W3Mmepenune miuomaneil 3HAYUTEIbHBIX YYACTKOB IPOU3BOJUTCSA IO KAPTaM C ITOMOIIBIO
wiaHuMmerpa. Ilnanumerp ciayXur i ompeAeneHUs IUIOME@AEeH MEXAHMYECKHMM CIOCOOOM.
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[Iupokoe pacmpocTpaHeHWE HMMEET NOJSAPHBIM TuaHUMeTp. OH COCTOMT M3 JBYX pPBHIYAroB —
IIOJFOCHOTO U OOBOIHOTIO.

Bremnuii BU MOJMSPHOTO MIAHUMETPA M300paKeH Ha pUCYHKe 2.7.2; HA HeM nudpamu
0003HAYeHbI: | - OCHOBHAS KApeTKa, 3 - MOJIIOCHBINA phIvar, 4 - moitoc, 6 - CTeKIsIHHAS MIIACTUHKA C
OOBOJTHOW TOYKOH, 7 -OOBOAHON pbIYar, 8 - MIAPHUPHOE COEAMHEHHUE, 9 - CUETYMK IOJHBIX
ob6opotos, 10 - cueTHOe KoJeco, 11 - BepHBED.

dmevem: §455F

Pucynok 2.7.2 — Mexann4yeckuii niaHuMeTp

OnpeneneHue IMIOIAAM KOHTypa IUIAHMMETPOM CBOJUTCSA K CIHEAYIOLIMM ACHCTBHSIM.
3aKpenuB MOJIOC M YCTAHOBUB HUIUNIy OOBOJHOIO pblyara B HAYAIBHOM TOYKE KOHTYpa, OepyT
oTcyeT. 3areM OOBOJHOM IINMWIb OCTOPOXKHO BEAYT MO KOHTYpPY 0 HAYAIBHOW TOUYKU U OepyT
BTOpOil oTcyeT. Pa3sHOCTh OTCYETOB JACT IUJIOLIAAb KOHTYypa B JEJIEHUAX IUIAHUMETpa. 3Has
a0COJIOTHYIO IIEHY JIeIeHUs TUIAHUMETPA, ONPENIeNsIOT IUIO0Malb KOHTYpA.

Buiuucnenue nnowadu mnozoyzonbHuUKa no Koopounamam ezo éepuiun  (Ananumu-
uecKkuil cnocoo)

JlaHHbIi crioco0 MO3BOJIET OMPEAETUTh IUIOMAAb y4yacTKa 000 KOHGHUrypaluu, T.e. ¢
JOOBIM YMCIIOM BEpILMH, KOOPAWHATHI KOTOPBIX (X,y) M3BeCTHBI. [Ipu 3TOM Hymepauus BepIIMH
JI0JKHA TPOU3BOIUTHCS MO X0y YacOBOM cTpesnku. Takum oOpa3oM B oO1ieM BUE, 0003HAYMB ye-
pe3 i mopsikoBbIit HOMep (I = 1, 2, ..., N) BepUIMHBI MHOTOYTOJIbHUKA, pacueT IUIOIIAAd UMEET BHUI:

= & ? — 17 i
28 ,’_,x.lf-}'.wl Yiq /
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CrnenoBarenbHO, yIBOCHHAS IO, MHOTOYTOJIbHUKA paBHA JUOO CyMME NMPOU3BEICHHIM
KabKJI0M a0CIIMCChl HA PA3HOCTh OPAMHAT MOCIEAYIONIEH 1 MpeabIIyIeii BEPIINH MHOTOYTOJIbHUKA,
060 CyMMe TPOU3BEICHUN KXKIOW OPAMHATHI HA PA3HOCTH A0CITUCC MPEABIAYIIEH M MOCIEIYIO-
el BepIIMH MHOTOYTOJBHUKA. 3HAYEHHS KOOPAMHAT U UX PA3HOCTU OOBIYHO OKPYTISIOTCS IO
JECATBIX JOJIEN METPa, & MPOU3BEACHUS — J0 LEJIbIX KBAIPATHBIX METPOB.
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3. I'EOAE3NYECKHUE ITPUBOPBI
3.1.  YcTpoiiCcTBO M NOBEPKH TEOA0JUTA

TeoqomuT — U3MEpUTENbHBIA TIPUOOP IS M3MEPEHUS TOPU3OHTAILHBIX U BEPTHKAIBHBIX
YIJIOB MPH reofe3nueckux padorax (pucyHok 3.1.1). TeoqoauT MOXKET ObITh UCIIONB30BAH IS H3-
MEpEHHSI PACCTOSTHUN HUTSHBIM JATBHOMEPOM | JJIs ONPEACIICHUS] TOPU30HTAIBHBIX U BEPTUKAIb-
HBIX YTJIOB.

Pucynox 3.1.1 — Teononut T30
1 — HaBoAmMI BUHT TOPU3OHTAIBHOTO KPYra; 2 — OKYJSp MHUKPOCKONA; 3 — KpBIIIKA HIUIIO-
MUHATOPA; 4 — MOCaOUHBIN Na3 /id Oycconu; 5 — 3aKpEeNUTEIbHBIA BUHT TPYOBbl; 6 — HABOJAIINMA
BUHT TPYObI; 7 — HABOJAIIMNA BUHT &UIMJ3/IbI; 8§ — MoAcTaBKa; 9 — moabemMHbIi BUHT; 10 — ocHOBaHUe

BusupoBaHuem Ha3bIBAIOT HaBeJeHHE TPYOb! HA 11enb. [ BU3MpoBaHUS TPYOy PoKycHpy-
10T «I10 TNIasy» U «1o0 npeamery». [Ipu stom, rasas B TpyOy, BpallleHuEM AMONTPUMHOTO KOJbLA
OKYJIsIpa 100MBAIOTCS YETKOTO M300paKEHHs CETKU HUTEH, a nepemenieHrueM (Gpokycupyromen JTuH-
3bl 3 4ETKOro N300pakeHUsT HAOII0JAEMOr0 MTpeIMETa.

OTcuéTHble YCTPOMCTBA CIIY)KaT AJIS B3SITHUS OTCYETOB MO FOPU3OHTAIBHOMY M BEPTHKAIb-
HOMY KpyraMm. OHu CHA0K€Hbl OTCUETHBIMU MUKPOCKONIAMH. Pa3nnuaroT MUKPOCKOMBI IITPUXOBHIE,
IIKAJIOBBIE M MUKPOCKOIIBI C ONTHUYECKUMH MUKpPOMETpaMH. B IITpUXOBOM MHKPOCKOINE OTCYET C
TOYHOCTHIO 1’ GepyT MO TMOJIOKEHHUIO HYJIEBOTO IMITPUXa amuaaasl (pucyHok 3.1.2, @), MHTepIoNu-
pys MUHYTHI HA TJ183.

a)

Wl

Pucynok 3.1.2 — [1one 3peHuss OTCUETHBIX MUKPOCKOTIOB:
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a - MTpUXOBOTo (OTCUET O TOPUOHTATBHOMY Kpyry 159°46', mo BepTukanisHOMy 350°48");
0 - mkaoBoro (OTCYET MO TOPU3OHTATLHOMY Kpyry 295°36', mo BepTukaabHOMY - 4°47'); B - ONTH-
yeckoro Mukpomerpa (orcuer 145°23'14").

YpoBHU ciyXar Ui NPUBEICHHUS OCEH M IUIOCKOCTeH MpHOOpPOB B TOPH3OHTAIBHOE WIIH
BEPTUKATbHOE ToJI0KeHue. [10 KOHCTPYKIIMU OHU OBIBAIOT LUJIMHIPUYECKHUE U KPYTJIbIE.

Pasznosuonocmu meodoaumos.

B 38BHCHMOCTH OT TOYHOCTHU TEOJOIUTHI MOAPA3AEIAIOT HA:

- BoicokoTOuHbIe (CKO <1");
- tounsle (1"< CKO <10");
- texundeckue (CKO >10");

Pasnuyaromcs meodonumul u R0 KOHCMPYKYUU.

Tak, A M3MepeHUs: BEPTHKAIBHBIX YIJIOB TOYHBIC TEOJOJHTHI CHAOKEHBI YPOBHEM MpH
BEPTUKATHHOM Kpyre. Y TEXHHYECKUX TEOAOJIUTOB TAKOIO YPOBHS HET, €r0 POJb BBINOIHSIET
YPOBEHb TPU ATHUJANEC TOPU3OHTAIHLHOTO Kpyra. ECTh TEOHOMUTHI, B KOTOPHIX YPOBEHb IPH BEp-
TUKQIBHOM Kpyre 3aMeHEH aBTOMATUYECKUM KOMIIEHCATOPOM YIioB HakjoHA (Teomonuthl TSK,
T15K).

TeoaonuThl OBIBAIOT € TPYOAMH MPSMOTO U 0OPATHOTO N300paKEHHUSI.

B nepBom ciyuae B mu¢p teogonuta nodasistor 6yksy I1 (TSKIL, T15KII, T15SMKII).

Mapxkmetinepckue Teomonutsl (T30M, T15M), npeaHasHadueHHbIE IS MMOJ3EMHBIX padoT,
r7ie BO3MOXHO HAJIMYME B3PHIBOONACHOTO ra3d METaHa, U3TOTABIMBAIOT B CHEIMIHHOM HCITOJTHE-
HUU.

Onmuueckue meoodoaumwt cepuu 3T.

TouHble TEOJOMUTHI C OJHOOCEBHIM KOMIIEHCATOPOM IIPH BEpTUKAIHLHOM Kpyre. Hamuume
KOMITEHCATOPA MPHU BEPTUKAILHOM KpPYre IO3BOJIACT BBIMONHITH YIJIOBBIE M3MEPCHHSI TOYHO H
obicTpo. TeomonuTbl MOTYT OBITH HCIOJB30BAHBI JJISl U3MEPEHHs] PACCTOSHUNA HUTSHBIM JaTb-
HOMEPOM U ISl OTIPE/ICTICHNsI MATHUTHBIX a3UMYTOB C IIOMOIIbIO OpUEHTUP-Oycconn. Ha Teoqomnm-
Tl OTOW CEpUHU MOXKHO YCTAHOBHUTH CBETOJNATbHOMEPHI. J[Is1 BBHIMOTHEHHUS LEHTPUPOBAHUS
TEOJIOJITA IPUMEHSICTCS ONITHYECKUN OTBEC.

Teomonutel cepunt 4T — TeXHUYECKUE TEOAOJHUTHI O€3 KOMIIEHCATOPA CO CHEMHBIM Tpe-
repoMm. JIQaHHBIH THIT TE€OJOJUTOB UMEET IMIKAJIOBBIH MUKPOCKOII JIJISI CHSATHS OTCYETOB IO JTUMOY H
HWIMHIPUYECKU YpOBEHb MPH 3PUTENBHON TpyOe, KOTOPBIA MO3BOJISET BBIMOIHATH T€OMETPH-
94eCKOe HUBEIMPOBAHUE. C TIOMOIIBI0 HUTSHOTO NAITBHOMEPA 3pUTEIHHON TPYOBI MOYKHO OIpese-
JISITh PACCTOSIHUSI 10 HUBEJIMPHOW perke.

Pucynoxk 3.1.3 — Ontuueckue Teomonutsl cepun 3T (cnesa) u 4T (cripasa)

DJEeKTPOHHBIE TEONOJUTHI OOECIEYHBAIOT ABTOMATUYECKOE CUUTHIBAHUE OTCYETOB I10
TOPU30HTAIBHOMY M BEPTUKAIBHOMY Kpyram. YIJIOMEpHAs 4YacTh DSJEKTPOHHOTO TEOA0JIUTa
npeacTaBisier co0oi pacTpOBBIA JATYMK HAKOMUTEIHHOTO THIIA. CUTHAJ, MPOYUTAHHBINA (OTONPH-
€MHHUKOM, TMOCTYMaeT B 3JEKTPOHHYIO YacTh JAT4YMKA yria, oOpadarhiBAeTCSI U BBIBOAUTCS B
IpajycHOl Mepe Ha AMCIUIeH M B mamMsATh npubdopa. Hanmmune nByxoceBoro koMmmneHcaropa obdecre-
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YUBAET ABTOMATHYECKUN BBOJ MOMPABOK 38 HAKJIOH B OTCUETHI 110 TOPU3OHTUIBHOMY U BEPTHUKAIIb-
HOMY Kpyram.

Pucynoxk 3.1.4 — Dnexrponnsie Teomonutsl cepun DT (ciiea) u ET (cripasa)

IToBepku TeogouTa

[ToBepku TeomOINTA BBINOJIHIIOT JUIA KOHTPOJS COOJMIOZEHHS B HpuUOOpEe BEPHOIO
B3AMMOPACIOI0KEHUS ero oceil. OCHOBHBIMU ITOBEPKAMU SIBIISIFOTCS CIIEAYIOIIKE.

Ilosepra ypoeusa. OCb LMIMHIPUYECKOIO YPOBHS HA &IMAANE TOPU3OHTAIBHOTIO Kpyra
JO0DKHA OBITh TEPHNEHIUKYJISpHA K OCH BpamleHus amuaaabl. [lepen BBIIOIHEHHWEM ITOBEPKH
BBIIIOJHAIOT TOPU30HTUPOBAHUE TEONOJIUTA. 3aT€M YCTAHABIMBAKOT YPOBEHb I10 HAIPABICHUIO
JBYX MOJBEMHBIX BUHTOB M C HMX IIOMOIIBIO IPUBOAAT IY3BIPEK B HYNb-IYHKT. IloBOpaumBaroT
anmuaany Ha 180°. Eciu my3sIp€K YpOBHS OCTAJICS B HYJb-IIYHKTE, TO TpeOyeMoe YCIIOBUE BBIIOJ-
HEHO — OCh YPOBHs IEPIICHIUKYIISIPHA K OCH BpalleHUs anaansl. Ecim my3bIpE€K ypoBHS ylIen U3
HYJIBITYHKTA, UCIIPABUTEIbHBIMU BUHTAMU YPOBHS M3MEHSAIOT €r0 HAKJIOH, IepeMelias My3bIpEK B
CTOPOHY HYJIb-IIyHKTA Ha IIOJIOBUHY OTKJIOHECHHS.

[ToBepKy MOBTOPSIOT, JOOUBASACH, YTOOBI CMEILIEHHUE MY3bIPbKA OBLIIO MEHBILIE OJHOTO JIejIe-
HUS.

Tlosepka cemxu numeti. BEpTUK&IBHBIN IITPUX CETKU HUTEH JOJKEH ObITh NEpHEHIUKYJIs-
PEH K OCH BpallleHUsI 3pUTENIbHOMN TPYOBI.

HaBoasaT BepTUKaIBHBIN IITPUX CETKH HUTEH HA TOUYKY U HABOJASALIMM BUHTOM TPYOBI H3Me-
HAIOT ee HaKIOH. Ecin n3o0paskeHne TOUKM HE CKOJIB3UT MO IITPUXY, CETKY HUTEH HAI0 MOBEp-
HYyTb. {7151 3TOro mMoBOpaYMBAIOT KOPIYC OKYJIAPA, OCIA0MB YEThIpEe BHUHTA €r0 KPEIUIEHUs K 3pH-
TeNnbHOM TpyOe (pucyHok 3.1.5).

2
3
Pucynok 3.1.5 — KpenieHue ceTku HUTEH:
1- KPETEXHBIN BUHT OKYISIPa; 2, 3 - TOPU30HTAIBHBIC i BEPTHKATHHBIC NCTIPABUTEIHHBIC BHH-

TBI CETKM HUTEH; 4 — CeTKA HUTCH.
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Tosepxa susuproti ocu. BuzupHas ocb TpyOBl MOMKHA OBITH MEPHEHAUKYISIPHA K OCU
BpauieHus Tpyosl. Eciu BU3UpHAs oCh MEPHEHIUKYISIpHA K OCH BpallleHUsi TpyObl, TO OTCUETHI MO
TOPU30HTAIBHOMY KpYTy IIPH pa3HbIX MojoxeHusx BeprukainbHoro kpyra (KJI u KIT) u Hasegenun
HAa OJIHY M Ty K€ TOUKY OyayT pazimuuarbcs poBHO HA 180°. Ecm pa3HOCTh OTYETOB OTIMYAETCS OT
180°, To och BpaeHus1 TPYOBI HE TEPICHIUKYIISAPHA K BUSHPHOI ocu (pucyHOK 3.1.6). Ipu sTOM
cootBercTByromMe oTcu€Thl KJI u KII oTnnuaroTcst OT npaBuiIbHBIX 3HAYEHUI HA OJIMHAKOBYIO Be-
JUYHMHY C, TIOJYYUBIIYI0 HA3BAHWE KOJUIMMAUMOHHOW OmmOKu. [Ipy BHIMOTHEHWH MOBEPKU BH3U-
PYIOT HA YAAUIEHHYIO TOYKY MPH ABYX MONoKeHUsx kpyra u 6epyt orcuétsl KJI u KII. Beraucsror
KOJUIMMALMOHHYIO IOTPEIIHOCTh

c=(KJI-KIT+180°)/2, (3.1.1)
KOTOpPAas HE OJKHA NPEBBIIATH ABOMHOM TOYHOCTH TEOA0IUTA.
5

§
Pucynok 3.1.6 — [ToBepka BU3MpHO# ocH:
SS - BU3HpPHAs OCh; tt - BepHOE MoJI0KeHne ocu BpalieHus Tpyosr; tity, toly -omoxkenue ocu Bpaie-
HUS TPYOBI PU KPYTe MPABO U KPyTe JIEBO

Ecnmu  kommmManMoHHAs TIOTPEIIHOCTh BEJMKA, TO HABOMSAIIMM BUHTOM  aJIHIAIbI
YCTaHABJIMBAIOT HA TOPU30HTAIBHOM Kpyre BepHbIil oTcuér, pasubiit (KJI - ¢) wu (KII + ¢). [Tpu
9TOM IIEHTpP CETKH HUTEH CMECTUTCS ¢ M300pakeHHst TOUkd. OTBUHYMBAIOT KOJAYOK, 3aKPHIBAO-
IIUA BUHTBI CETKM HUTEH, OCHaOJsOT OAWH M3 BEPTUKAIBHBIX HCHPABUTENBHBIX BHUHTOB, H,
JEUCTBYS TOPWU3OHTAIHHBIMH HCTPABUTEIFHBIMH BHHTAMH, COBMEIIAIOT IEHTP CETKH HUTEH C
1300paKeHNEM TOUKHU. 3aKpENUB 0caa0IeHHbIE BUHTHI, TOBEPKY OBTOPSIOT.

Pucynox 3.1.7 — [ToBepka ocu BparieHust 3puTeabHON TPyObl

Tlogepra ocu epawjenus mpyoul.

Ocp BpameHus TpyObl JODKHA OBITh NEPIEHAMKYISIPHA K OCH BpAICHHUS &IHUIABI.
VY CTAaHOBUB TEOJIOJIUT BOJU3U CTEHBI 3/1aHUS, BU3UPYIOT HA BBICOKO PACIOJIOKEHHYIO IO YTJIOM
HakiaoHa 25° 30° Touky P (pucynok 3.1.7). HaknonsoT TpyOy A0 TOPU3OHTAIHHOTO MOJIO0XKEHUS U
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OTMEYAIOT HA CTEHE MPOEKIINIO IeHTpa ceTku HuTel. [lepeBomsar TpyOy uepe3 3eHUT, BHOBb BU3H-
pyroT Ha Touky P u otmeuaror e€ mpoekinuro. Eciu nzo0pakeHus: 06enx MpoeKIuii TOUKH HE BBI-
XOJST 38 Mpeaesibl OMCCEKTOpa CEeTKH HUTEH, TpeOOBAHME CUMTAIOT BBHIMOJHEHHBIM. B mpoTuBHOM
cilydae HEO0OXOJUMO HCHPaBUTH MOJIOKEHUWE OCH BpalleHus TpyObl. VcnpaBieHue BBIMOIHSAIOT B
MacTepCKOM, U3MEHSISI HAKJIOH OCH.

3.2.  YCTpOICTBO U MOBEPKU HUBEJTUPA

HuBenup — reone3nyeckuil MHCTPYMEHT JJIsl ONPEIENICHUS PA3HOCTH BBICOT MEXKIY
HECKOJIbKUMH TOYKAMH 3€MHON MOBEPXHOCTH OTHOCUTENIBHO YCIOBHOTO YPOBHS, T.€. OIPEIe/ICHHE
npesbimenust. Ha pucynke 3.2.1 npeacrasieH onTHYECKU HUBEIUP B COOPKE HA IITATUBE, & TAKXKE
pas3IUYHbIC BUJIbI PEEK.
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Pucynok 3.2.1 — Ontuueckuili HUBEIUP U HUBEIIUPHBIE PEUKH.

IR NDG S

ITo TouHOCTH HUBEJIUPHI AEIATCA HA BHICOKOTOYHbIE, TOUHBIE U TEXHUYECKHE, Aaromue Ha 1
KM X0J1a OITMOKH, HE TpeBhIIamue, coorBeTrcTBerHo, 0,5 — 1,0 MM, 4-8 MM u 15 mm. Hudpsr B
mudpe HUBEIUPA YKA3bIBAIOT CPEIHIOI KBAIPATUYECKYIO MOIPEIIHOCTh U3MEPEHUs MPEBBIICHUS
B MIJUIMMETpax Ha | KM nBoifHOrO HMBenmupHOro xonad. Hampuwmep, mis muBenupa H-3 cpemnss
KBAIpaTHYECKas MOTPEIIHOCTh COCTABIISIET 3 MM Ha | kM xoxa.

B 3aBucuMocTH OT crocoba MmojiydeHusi TOPU30HTAIBHOIO JIydad BU3UPOBAHMS KKIBIA U3
TPEX TUIIOB HUBEJIMPOB U3rOTABINBAETCS B ABYX BAPUAHTAX:

— C UMJIMHAPUYECKUM YPOBHEM IIPU 3pUTEIBHON TPYOE;

— C KOMIIEHCATOPOM, TMO3BOJISIOIIMM ABTOMATHYECKH NMPUBOAUTH OCh BU3UPOBAHMS 3pHU-
TEIbHOU TPYObl HUBEJINPA B TOPU3OHTAIBHOE TIOJIOKEHUE.

B nHacrosimiee BpeMs BBITYCKAKOTCS HHUBEIUPHI YIYYIIEHHON KOHCTPYKLHMH 2-TO U 3ro
nokosienud, Hanpumep 2H-10KJI, 3H-3JIII. Ilepsas uudpa odbo3nauaer nokosnenue. [lpu Hamuuun
KoMIieHcaTopa B mudp npudopa nodasnsercs O0yksa K. Eciu HuBenup u3rotosieH ¢ 1TMMOOM Jis
M3MEpEeHUs] TOPU3OHTAIBHBIX YIJIOB, TO ele fobasnsgercs Oyksa JI. Ecinu HuBenup umeer 3pureib-
HYIO TpyOy npsimoro u3zo0OpakeHus, To B mudp nodasmnsercs Oyksa I1.

YcnoBHOe 0003HAYEHWE HUBEIWPHOW PEUKH COCTOMT W3 OyKBeHHOTo oOo3HaueHus PH,
1 poBoro 0003HAYCHHS TPYIIIBI HUBETUPOB, U1 KOTOPOH OHA MpeaHasHaueHa (7151 BHICOKOTOY-
HBbIX HUBENIUPOB — 1udpa 05, Tounsix — 3, TexHudeckux — 10) 1 HOMUHATBHOHN ANMUHBI peiiku. B
0003HAYEHUH CKJIQIHBIX peeK U (MJIHM) peeK ¢ MPAMBIM H300pakKeHHEeM OLM(POBKH MIKAI TMOCIe
YKa3aHUs HOMHHAIBHOW JUIMHBI 00ABISIIOT cooTBeTcTBeHHO OykBy C um (mmm) II. Ilpumep
YCIOBHOTO 00O3HAUEHHsI HUBETUPHOM PEeHKM K TEXHUYECKUM HHBEIMPAM, HOMUHAIBHOW JUTMHOM
4000 MM, CKITaTHOH, C TPSIMBIM H300pakeHueM orudposku mkaitsi: PH-10 — 4000 CII.

YcrpoiicTBo HUBENMpa (C HMIMHAPHYECKUM YPOBHEM).

Husenup H-3 oTHOCHTCS K iprOopaM ¢ MIJTMHAPUICCKUM YPOBHEM IPH 3PUTEIILHON TpyOe
(pucyHnok 3.2.2).
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Jlis ycTaHOBKHM HUBENUpA B paboyee MOJI0KEHUE €ro 3aKpeIuIaioT Ha ITaTUBE U, NEHCTBYS
TpeMs OJBbEMHBIMU BUHTaMM, IPUBOMAT ITy3BIPEK KPYIJIOrO YPOBHA B LIEHTP amiyusl. [Ipu sTom
OCh BpAIlICHHUS HUBEJIMPA 3aHUMAET OTBECHOE MoJIokeHre. HaBenenue 3putensHON TpyOBl HA peiKy
OCYILIECTBIIAIOT BHAYAJIE BPYYHYIO C IOMOLIBIO BU3HPA, & 3aTEM 3)KUMAIOT 3aKPEIUTENIbHBIA BUHT
3pUTENBHON TPYOBI M HABOJSIIIMM BHHTOM BBINOJIHSIOT TOYHOE BU3UPOBAHHME Ha peiiky. PeskocTh
N300pakeHUs] CETKM HUTEHM OCTUIAaeTCsl BPALIEHUEM OKYJSIPHOIO KOJIbIla, a PE3KOCTh M300paxe-
HUs pEHKM — BpALCHUEM BUHTA KPEMAJbEpbl. CETKA HUTEW MMEET BEPTUKAJBHBIM IUTPUX U TPHU
TOPU30HTAIBHBIX, BEPXHUI U HUKHUU SBIIIOTCS HUTSHBIM JaJIbHOMEPOM.

Pucynok 3.2.2 — Husemup H-3
1 — moabemHBIN BHHT; 2 — TOJCTABKA; 3 — KPYIJIbI ypoBeHb; 4 — SIEBAIMOHHBIN BUHT; 5 —
Kpemamnbepa, 6 — 3purenbHas Tpy0a; 7 — NMIMHIPUIECKHA yPOBEHB, 8 — BU3Up; 9 — 3aKpenuTeshb-
Hel BUHT; 10 — mnactuna; 11 — HaBoAAIIMii BUHT

[Tepen k&xIpIM OTCUETOM IO peiiKe BUBUPHYIO OCh HUBEJINpPA NPUBOJIAT B TOPU3OHTAIHLHOE
MOJIOKEHHE, JOOMBASICH COBMEUICHHUS N300paKEHUSI KOHIIOB My3bIphKa MWIHMHPUIECKOTO YPOBHS B
T10JI€ 3PEHUS 3pUTENIbHON TPYOBI ITyTeM BpAILEHHUS 3JIEBALMOHHOTO BUHTA.

OTcuer o peike COCTOUT M3 YeThIpeX NU(P U BBHIPAKAET PACCTOSTHHAE OT U3MEPSIEMON TOU-
KM JI0 BUBUPHOM OCH HMBEIHMPA B MUJUIUMETpAX. BBIMONHAIOT OTCYET MO CpeHEMY TOpU3OHTAIb-
HOMY IITPUXY CeTKH HUTe. OTcuer no pelike OepyT OT MeHblIero K 6onbpuiemMy unciay. OOparure
BHUMAHME HA TO, YTO H300paKEHUE B 3pUTEIbHOM TpyOe oOparHoe, ClleOBATENBHO, OTCUETHI
BO3pacCTarOT CBEPXYy BHU3.

[TepBrie nBe mudpsl 0TCUETd, 0003HAYAIOIINE EIIUMETPHI, MOMUCAHBI HA peiike (PUCYHOK
3.2.3, &), OHM BUIHBI B 3pUTEIILHON TpyOe BOIM3M CPEeHEr0 TOPU3OHTAIBRHOTO mTpuxa. Ha pucys-
ke 3.2.3, 6 ato nudpa 06. cremyer OTMETUTH, YTO B K&KIOM JCIUMETPE TEPBbIE MATH MAIIEK C
CAHTUMETPOBBIMH JIEJIEHUSIMH 00beIMHEHBI B CUMBOJI E (TIpsMoii niin nepeBepHyTHIi).

TpeThs mudpa cyuTaeTcst IO YUCITy CAHTUMETPOBBIX MIANIEK OT HAY&IA ICIIUMETPOBOTO Je-
neHus (0T BepxHell yacTu 3Haka cuMBosia E BHU3) 10 CcpeaHEro ropu30oHTAIBHOTO IITPUXA CETKH
HuUTeH (Ha pucyHke 3.2.3 CAHTUMETPOBBIX MIAIICK — 5).
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Pucynok 3.2.3 — HuBenupnas peiika (a) u mose 3peHus 3puTebHOi TpyOsl HuBeaupa H-3 (0):
1 — m300pakeHrne KOHIIOB ITY3BIPbKA IMIIMHIPUYECKOTO YPOBHSI; 2 — CPEIHUN TOPHU30HTAITBHBIN
IITPUX CETKH HUTEW; 3 — ITPUXU HUTSHOTO NAIbHOMEPA; 4 — M300pakeHue peiiku

YerBepTas uudpa, oOO3HAUAIOMIAS MIULIUMETPBI, MO peiike olleHuBaeTcs Ha a3 (Ha
pucynke 3.2.3, 0 310 mpuOmu3uTensHO 2 MM). Torna mosHeld oTcdeT mo peike coctaBut 0652.
Paccrosinue o peiike onpeaenseTcs: ¢ TOMOIIbIO IITPUXOB HUTAHOTO AansHOMepa: S = (0690 MM —
0612 mm)*100 = 7800 mm = 7,8 M.

IMoBepku nuBesupa H-3

[Ipexne yem Hayare padOTy C HUBEIUPOM, HEOOXOAMMO BBIIOJHUTH €ro noepku. Ilof
MOBEPKAMHU HUBEJHMPA TMOHUMAIOT JCHCTBUS, KOHTPOJIUPYIOMIHE COOJIIOJICHHE YCIOBUN, KOTOPHIM
JIOJDKEH YAOBJIETBOPATh MPUOOP Ui I'€OMETPUUYECKOro HuBesnupoBaHus. [lpu HeBbloNHEHUH
YCIJIOBUH MOBEPOK MPOU3BOJAT HEOOXOAUMbIe ucrpasieHus (roctupoBku). Husenup H-3 nomxen
YIIOBJIETBOPSATH CIEAYIOINUM F€OMETPUUYECKUM YCIOBUSAM:

[Tosepka 1. Och KpyrJIoro ypoBHS JOJDKHA OBITH MApPALIEIbHA OCH BpAIICHUS HUBETUPA.
Ilocne ycraHOBKM IITATHBA U 3AKPEIJIEHUS HA HEM HUBEIMPA TPEMsI MOABbEMHBIMU BUHTAMMU IIpH-
BOJST MY3bIPEK KPYTJIOTO YPOBHSI B LIEHTP aMIIYJIbl U TOBOPAUMBAIOT BEPXHIOIO YACTh HUBEIUPA HA
180°. Eciin my3sIpeK ypOBHSI OCTAHETCS B LIEHTPE AMITYJIbI, TO YCIIOBUE BBIIIOJHEHO, €CJIM HET, TO
HY)KHO MCHPABUTEIbHBIMA BUHTAMHU KPYTJIOTO YPOBHSI IEPEMECTUTD ITY3bIPEK K LIEHTPY HA MOJOBU-
Hy IyT¥ OTKJIOHEHU. [IoBEpKy MOBTOPSAIOT A0 MOJHOTO BBIITOJIHEHUS YCIOBHS.

[ToBepka 2. cpemHMII TOPU3OHTAIBHBIA ITPUX CETKH HUTEH JODKEH OBITh MEpIIeHINKYIIS-
peH ocu BpaueHus HuBenupa. Och BpallleHUs] HUBEJINPA YCTAHABIMBAIOT B OTBECHOE IOJIOKEHUE.
HaBoasr 3purenpHyto TpyOy HA HENOJIBMXKHYIO PEWKy, ycTaHOBIeHHYIO B 20-30 M OoT HHMBenupa.
VYcnoBue OyneT BBITOJIHEHO, €CIIU MPU MJIABHOM BpAILIEHUH TPYObl TOPU3OHTAIBHBIN IITPUX HE Oy-
JIET CXOJIUTh C TOUYKHU HaBEIEHUs (TO €CTh OTCUET MO peiike OyAeT OCTaBATHCSI HEU3MEHHBIM).

Ecnn ycioBue He BBINONHSETCSA, TO OTBUHYMBAIOT ¥ CHUMAIOT OKYJISIPHYIO YaCTh 3PUTEIb-
HOM TpyOBbI U TOBOPAUMBAIOT AUAGpArMy ¢ CETKONH HUTEH, MPEeABAPUTENHHO OCIA0UB KpETsue ee
BHHTHI.

[Toeepka 3. OCh MWIMHIPHYECKOTO YPOBHS JOJDKHA OBITh APAUICITHLHA BU3UPHON OCH 3pH-
TEJNBbHOM TpyObl. DTO IJIABHOE YCIIOBHE HUBENHpPA MOBEPSAETCS TBOMHBIM HUBEIMPOBAHUEM KOHIIE-
BBIX TOUYCK JUHUH JUTHHON 50—70 M (pucyHok 3.2.4).
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Pucynoxk 3.2.4 — [loepka rnaBHoro ycioBust Husenupa H-3

Ha xoH1eBbIX TOUKax 3a0MBAIOT KOJNBIIIKKA. HUBEIHMp ycTaHABIMBAIOT HA HAYIHHON TOUKE
JIMHUH, & PEUKY — Ha KOHEYHOH. ¢ MOMOILBIO IEBALMOHHOIO BUHTA HUBEIUPA IPUBOIAT ITY3bIPEK
LMIMHPUYECKOIO YPOBHS B HYJb-IIYHKT U CHUMAIOT OTcUeT 110 peiike 111. M3Mepstor BeicoTy HU-
Besupa i1 ¢ TouHocThio 10 1 Mm. Hampumep: I11 = 1426 mmM, i1 = 1371 mm. 3ateM MEHSIOT HUBEIHP
U peiiky MecTaMM U, IPUBE/S JI€BALMOHHBIM BUHTOM Iy3bIPEK LIMJIUHAPUYECKOTO YPOBHS B HYJIb-
MYHKT, CHUMAIOT OTCYeT 110 peiike 1o, u3mepsitoT BeicoTy HEUBEIupa i2. Hanmpumep: I = 1260 mm, iz
= 1337 mm.

Ecnn och MWIMHAPHUYECKOr0 YpOBHSI HemapaylieabHa BUSUPHON OCH TPYOBI, TO OTCUETHI 110
peiike OyayT OmMOOYHBI HA BETHUUHY

x=[(IIL +I)— (L +i2)] /2 (3.2.1)

Bennuuna x nomkHa ObITh He Oonee + 4 MMm. Eciim X mpeBbIaeT yKa3aHHYIO BEITHMUYWHY,
TOTJad, HE CHUMas HUBEJINPA CO BTOPOM CTAHIMH, 3J1€BALMOHHBIM BUHTOM YCTAHABIIMBAIOT CPEIHUM
TOPU3OHTAIBHBIN IITPUX CETKM HUTEW HA OTCYET II0 pelKe pasHbId /12 — x. IIpu aToM npousonger
CMelIeHHe N300paKEHUH MOJOBUHOK ITy3bIpbKA YPOBHS B I0J€ 3pEHMs TPYOBL. CHSB KPBILIKY
KOpPOOKH LWIMHJIPUYECKOIO YpPOBHS, BEPTUKAIbHBIMM HCIPABUTEIBHBIMU BUHTAMH BBIITOJIHSAIOT
TOYHOE COBMEILIEHHE KOHIIOB MOJIOBMHOK ITy3bIPbKa YPOBHS B I10JI€ 3pEHUS TPYObl. 3aTe€M MOBEPKY
MTOBTOPSIOT J0 COOTIOZCHUSI YCIIOBUSI.

Jl14 BBIIIEYKA3aHHBIX OTCUETOB

x=[(1426 + 1260) — (1371 + 1337)] / 2 = —11 mm > 4 mum.

[TosToMy HEOOXOAMMO BBINOJHUTH IOCTUPOBKY YpOBHs. [l 3TOro yCTaHABIMBAIOT
3JIEBALIMOHHBIM BUHTOM 10 PEMKE OTCYET

I —x=1260-(-11) = 1271 mm
Y UCIPABUTEIHHBIMU BUHTAMHU COBMELIAIOT KOHIIBI ITy3bIPbKA YPOBHSI.

3.3, DJIeKTpOHHBbIE TAXEOMETPbI

ONEKTPOHHBIM TaXeoMeTp 0OBEIUHSAET TEOA0INUT, CBETOJAIBHOMED U CYETHOE YCTPOMCTBO,
MIO3BOJISIET BBIMOJIHATH YIJIOBBIE U JTMHEWHBIE U3MEPEHMSI M OCYLECTBISATH COBMECTHYIO 00pabOTKY
pE3YJIbTATOB ATUX U3MEPEHU.

B a5eKTpoHHBIX TaxeoMeTpax pacCTOSHUS U3MEPSAIOTCSA MO PA3HOCTH (a3 UCIycKaeMoro u
OTpPaXEHHOTO Jy4a ((ha3oBbI METOM), MHOTIA (B HEKOTOPBHIX COBPEMEHHBIX MOJIENSAX) MO BPEMEHU
MPOXOXKJICHHS JTyda Jlazepa 0 OTpakaTesss U 00paTHoO (MMITyJIbCHBINA MeTo). TOYHOCTh U3MepeHus
38BUCUT OT TEXHUYECKHX BO3MOXXHOCTEH MOJEIN TAXEOMETpPd, d TAKKE OT MHOTMX BHEIIHUX
[apaMeTpoB: TEMIIEPATyphl BO34yXd, MAABICHUSA, BIAXKHOCTH U T. 1. JlMana3oH H3MepeHUs
PACCTOSTHUI 3aBUCHT TAKXKE OT pekuMa paboThl TaxeoMeTpa (0TpakaresIbHBIN MK 0e30TpaXKarelib-
HBIN). JlanbHOCTE M3MEpEeHHi B O€30TpaKATEIbHOM PEXXMME HANPSAMYIO 38BHCUT OT OTPaKAFOIIUX
CBOMCTB IOBEPXHOCTH, HA KOTOPYIO MPOU3BOJNUTCA U3MepeHue. [JanbHOCTh U3MEPEHNI Ha CBETIIYIO
ITI3IKYI0 TOBEPXHOCTh (IUTYKATYpKa, KagenbHas IUIUTKA U Ip.) B HECKOJBKO pa3 MpPEBBILIAET
MaKCUM&IBHO BO3MOXHOE PACCTOSHHME, U3MEPEHHOE HA TEMHYI0 MOBEPXHOCTh. MakCUMaIbHASA
JATbHOCTh JIMHEHHBIX U3MEPEHH: A pekuMa ¢ oTpaxaresieM (Ipu3Moil) — 10 MATH KUJIOMETPOB
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(Ipy  HECKOJNIBKUX MPHU3MAX eIIe MAabIe); IS O0e30TPaKATEIHHOTO pPEeXUMA — 10 OJHOTO
Kuiiomerpa. Mojienu TaxeoMeTpoB, KOTOPbIe UMEIOT 0e30TpaKaTENbHBIN PEKUM MOTYT U3MEPATH
pacCTOSHUS TPAKTUYECKH /10 JTF0O0M MOBEPXHOCTHU, OJJTHAKO CIEIYET C OCTOPOKHOCTbEO OTHOCUTHCS
K pe3yJbTaraM H3MEPEHHI, IPOBOJMMBIM CKBO3b BETKH, JHUCThS, IOTOMY KAaK CHTHAJI MOXKET
OTPA3UTCS OT IPOMEKYTOUHOTO MPEAMETA.

CyliecTBYIOT MOJIENH TaxeOMETPOB, OO0NaJAI0IUX JAIBHOMEPOM, COBMEIICHHBIM C
cucTeMol (hOKYCHPOBKHU 3pUTEIBHON TPYOBI. [IpenMyIiecTBo TaKuxX MpuOOPOB 3aKIIOUYAETCS B TOM,
YTO HU3MEpPEHUE PACCTOSHUN MPOU3BOJUTCS MMEHHO HA TOT OOBEKT, MO KOTOPOMY B JIAHHBII
MOMEHT BBICTABJICHA 3pUTENIbHAS TPYyOa MpruOopa.

Jns BBINONHEHUS CBHEMKH DJJIEKTPOHHBIM TAXEOMETP YCTAHABIMBAIOT HA CTAHIUU H
HACTPAMBAIOT €r0 B COOTBETCTBUU C YCJIOBUAMHM HM3MepeHHMi. Ha mukerax craBAT cnenuaibHbIE
BEILLIKH C OTPAKATEISAMHU, IIPU HABEJICHUHU HA KOTOPbIE ABTOMATUYECKU ONPEIEISAIOTCS PACCTOSIHUE,
TOPU3OHTAIBHBIC U BEPTHKAIbHBIE Yribl. Eciu TaxeomeTp mMeeT 0e30TpaKaTelbHBINH PEKUM, TO
MOXHO IPOU3BOJIUTh M3MEPEHHSI HA PEEUHBIE TOYKH, B KOTOPHIX HET BO3MOKHOCTU YCTAHOBHUTH
BEUIKY C OTPAXKATEIEM. CUETHOE YCTPOICTBO TAXEOMETpA BO BPEMs M3MEPEHUN ABTOMATHYECKH
BBIYKCIISIET TOPU30HTATIBHOE MPOJIOKEHUE, IPUPAIICHHS KOOPIHHAT U TpeBbieHue h. Bee nanubie,
IIOJIyYEHHBIE B XOJI€ W3MEpPEHHUI, COXPAHSIOTCA B CIEUUAIBHOM 3alIOMHHAIOIIEM YCTpPOMCTBE
(naxonutene uHpopmanuu). OHU MOTYT OBITh MEPENAHBI C MOMOIIBI0 HHTEpEHCcHOro Kabens Ha
KOMIIBIOTEp, TJE€ C HCIHOJIb30BAHUEM CHEILHAIBHOM MNpPOrpamMMbl BBIIOJHSAETCS OKOHYATEIbHAS
00paboTKa pe3yabTATOB HM3MEPEHUN [UIsi MOCTpOeHUs: HU(GPOBOM MOAETHM MECTHOCTH WU
TOMOTPAPUUECKOTO IJIAHA. COBMECTHOE HCIIOJIb30BAHUE 3JIEKTPOHHOTO TAXEOMETpa C KOMIIBIO-
TEPOM MO3BOJISIET MOJHOCTHIO ABTOMATHU3UPOBATH MPOLECC NOCTPOEHUS MOJEIN MECTHOCTH.

B Hacrosmee Bpems Hamboiee MIMPOKOE PACHPOCTPAHEHUE TOJIYYMIIH DJICKTPOHHBIC
TaxeoMeTphl 3apyoekHbiXx hupm Sokkia (pucynok 3.3.1), Topcon, Nicon, Pentax, Leica, Trimble.
OHM HMMEIT BCTPOEHHOE MIPOrpaMMHOE OOECcleueHue s IPOU3BOJCTBA MPAKTUYECKU BCErO
CIEKTpa T'€0/Ie3NUeCKUX PadOT: pa3BUTHE IEO/IE3MUECKUX CETEHl; CheMKA U BBIHOC B HATYPY; pellie-
HUE 38134 KOOpJAMHATHOW reoMeTpuu (mpsiMass M oOparHas TreoAe3uveckas 3aaauad, pacyer
IUTIOIIAIeH, BEIYMCICHHE 3aceueK). YTJIOBAs TOUHOCTh y TAKUX MPUOOPOB MOKeT ObITh 0T 1" 10 5" B
38BHCHMOCTH OT KJIacca TOUHOCTH.

Pucynok 3.3.1 — DneKTpOHHBIN TaXeoMeTp Sokkia SET 530RK3

K HOBeHIIMM 53JE€KTPOHHBIM TaXxeoMeTpaM OTHOCSTCS POOOTH3MPOBAHHBIE TAXEOMETPHI,
OCHAIIIEHHBIE CEPBONIPHBOJIOM. DTH MPUOOPHI MOTYT CAMOCTOSITENIbHO HABOJUTHCS HA CIIEUATBHBIN
AKTUBHBII OTpakareslb U MPOU3BOJAUTH U3MepeHHs. B nomonmHeHue npubop ¢ cepBONPUBOAOM
MOXET OCHALIATHCSA CHELHUAIBHOM CUCTEMOM YIIPABIEHUS IO PAIUO, IPU ITOM CBEMKY MOXKET
MIPOU3BOJUTh TOJIBKO OJMH YEJIOBEK, HAXOJSICh HEMOCPEICTBEHHO HA HM3MEpPAEMON TOYKE.
[TomoOHAs cxeMa CheMKH YBETMYUBAET MPOU3BOAUTEIBHOCTD MPOBEACHHUS ChEMOYHBIX PA0OT MpH-
MepHO HA 80%. PoOGoTM3MpOBaHHBIE CHCTEMBI MOTYT OBITh MCIOJB30BAHBI JUIS CIIEKEHUS 33 Jie-
¢dbopmanusIMu 00bEKTOB, ChEMKH JIBUKYIIUXCSI OOBEKTOB U T. 1.
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4. IF'EOJE3UNYECKHE U3MEPEHUS
4.1. W3MepeHue ropu3oHTAIbHBIX YIJIOB

[Tnockuii yron oOpasyeTcst AByMs JIy4aMM, MCXOJALIMMHU U3 OJHOM TOYKH, HA3bIBAEMOMU
BEPLIMHOMN yrid. YTroa 00bIYHO U3MEPAIOT B IPAAyCHOM Mepe (rpaaychl, MUHYTBI, CEKYH/bI), PEXKE -
B pa/IMaHHOM; 38 pyOe)oM HIMPOKO MPUMEHSAETCS TPaIoBas MeEpA U3MEPEHUS YIJIOB.

B reopesunm MMEOT [€N0 C yriaamy, JEKAIMUMU B TOPU3OHTAIBHOM WM BEPTUKAIBHON
TUTOCKOCTSIX, TPUYEM TOPU30HTAIBHBINA Yrol 00BbIYHO 0003HAYAIOT OYKBOM £3.

VYo Ha YepTeke WK KapTe u3MepsoT TpaHcnoptupoM. Ha mectHocTu yron duxcupyercs
TpeMsl TOUKaMHU: OJHA M3 HUX - TOUKA A - SBJIsIETCS BEpPIIMHON yria, ase apyrue - B u C - ¢puxcu-
PYIOT HANPABIICHHUS [IEPBON M BTOPOH CTOPOH yIiia cCOOTBeTCTBeHHO (prcyHok 4.1.1).
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Pucynok 4.1.1 — M300paxenue yria HA MeCTHOCTH U €r0 TOPU30HTATbHAS TPOEKITHS

b

[Tpubop 11t U3MEepeHHs TOPU30HTAIBHBIX YTJIOB HA MECTHOCTHU JIOJKEH UMETh YIIIOMEPHbII
KpYT, IPUCIIOCOOIEHUE ISl HABEEHUSI HA TOYKW MECTHOCTH M YCTPOUCTBO ISl OTCUUTHIBAHUU IO
HIKaJIe YTJIOMEPHOI'0 Kpyra; TaKoi mpuOOop HA3BIBAETCS TEOI0JIUTOM.

Cnoco0b1 M3MepeHusi TOPU3OHTAIBbHBIX YIJIOB

Ilepen n3mepeHneM yria HEOOXOAMMO MPUBECTH TEOJOIUT B padodee MOJI0KEHUE, TO-€CTh,
BBINOJIHUTH TPH ONEPALMU: HEHTPUPOBAHKUE, TOPU3OHTUPOBAHUE U YCTAHOBKY 3PUTEJILHOM TPYOBI.

LlerTprpOBaHKE TEOIONIHUTA - OTO YCTAHOBKA OCH BPAIICHUS &IHI3/IbI HAJl BEPIINHON H3Me-
pseMOro yria; omepaunus BBINOJHAETCS C IOMOUIbIO OTBECad, IOJABELIMBAEMOTO HA KpPIOYOK
CTAHOBOT'O BUHTA, WJIU C TOMOIIBIO ONTUYECKOTO IIEHTPHPA.

["opu3oHTHpOBAHUE TEOAOIMUTA - ITO YCTAHOBKA OCH BpAIEHUS AIHUIA/Bl B BEPTUKAIHLHOE
MIOJIOKEHHE; OTEPAIUsS BBIMONHACTCS C MOMOIIBIO TOJBEMHBIX BUHTOB M YPOBHS TIPU &ITHIANIC
TOPU30HTAIBHOTO KpYyTa.

YcranoBka TpyOBI - 3TO yCTAHOBKA TPYOBI IO TJA3y W MO MPEAMETY; OTEpAIHs BBHIIOIHS-
€TCs C MOMOUIBIO MOJIBKHOTO OKYJIIPHOTO KOJbIA (YCTAHOBKA MO T3y - (POKyCHpOBAHUE CETKU
HUTEHN) U BUHTA GOKYCUPOBKHU TPYObI HA MTPEIMET.

W3mepeHus yriia BBITOJIHSAETCS CTPOro MO METOJMKE, COOTBETCTBYIOIIEH CIIOCO0Yy M3Mepe-
HUSI; M3BECTHO HECKOJIBKO CIIOCOOOB M3MEPEHHUsST TOPH30HTATBHBIX YTJIOB: 3TO CHOCO0O OTACITHHOTO
yria (crnocod mprueMoB), Criocod KPYroBbIX IPUEMOB, CIIOCOO BO BCEX KOMOMHAIMSX U JIP.

Crnoco6 otnenpHOTO yria. M3mepeHue OTIAENBHOTO YIJIa CKIIAABIBAETCS W3 CIIETYIOLINX
JICUCTBUIL:

- HaBe/leHNe TPYOBl HA TOUKY, (PUKCUPYIONIYIO HAPABJICHUE TIEPBO CTOPOHBI YTiIa (PUCYHOK
4.1.2), npu xpyre neso (KJI), B3situe orcuera Li;
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Pucynok 4.1.2 — MI3MepeHue oTAeapHOro yria

— MIOBOPOT &JIMJIABI I10 X0y YACOBOW CTPEJIKH U HABEeIeHUE TPYObI Ha TOUKY, (PUKCUPYIOIIYIO
HanpaBJeHUEe BTOPOH CTOPOHBI yIiia; B3sTHE oTcueTa Lo,
— BbIYKCIIeHHe yria rnpu KJI:
prn=1L2-L1 (4.1.1)
nepecTaHoBka auM6a Ha 1° - 2° 171 TE0M0IUTOB C OMHOCTOPOHHUM OTCUMThIBaHMEeM U HA 90° - s
TEOJI0JIUTOB C JIBYXCTOPOHHUM OTCUUTHIBAHUEM,
- nepeBeieHue TpyObl uepe3 3eHUT U HaBEACHUE €€ Ha TOUKY, (PUKCHUPYIOLIYIO HANpPABIECHUE
nepBoii cropoHsl yria, npu kpyre npaso (KII); B3stue orcuera Ry,
- MIOBOPOT &JIHIA/BI T10 X0y YACOBOW CTPEJIKH U HABEeIEHUE TPYObI Ha TOUKY, (PUKCHUPYIOIIYIO
HaIpaBJIEHUE BTOPOM CTOPOHBI yIiia; B3siTUE oTcyeTa Rz,
Beluucienue yrina npu KII:
pn=Rz2-R1 (4.1.2)
IIPU BBIIIOJIHEHUU YCIIOBUSA |fnn - fn| < 1.5 * ¢, rie t - TOYHOCTH TEOJ0INTA, BEIUUCIEHUE CPEHETO
3HAUEHUs yIiia:
Pep = 0.5 * (P + fn). (4.1.3)
W3mepenue yrna npu oaHoM nojioxxeHuu kpyra (KJI win KII) cocrasnser oqun nomaynpu-
€M; TIOJHBIN IIUKJI U3MEPEHMsI YIJIa MPH JABYX MOJIOKEHUSAX KPyra cOCTaBiseT OJUH MpUEeM. 3aIHCh
OTCYETOB 110 JTUMOY U BBIUYMCIICHHUE yTJa IPOU3BOAATCA B KYpPHAIAX YCTAHOBIEHHON (OPMBI.
Crioco6 kpyroBbIx npueMoB. Eciau ¢ ogHOro myHkTa Habmonaercs Oojiee BYX Hampasiie-
HUH, TO 4aCTO MPUMEHSIOT CHOCOO KPYroBbIX IpHEMOB. [ M3MepeHHsl YIiioB 3TUM CIOCOOOM
HEO0OXOIMMO BBITIOJIHUTG CIEYIoLHe onepanun (pucyHok 4.1.3):
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Pucynoxk 4.1.3 — 3mepenne yria crmoco6oM KpyTroBbIX IPHEMOB

- npu KJI ycraHoButh Ha JUMOE OTCYeT, OJIM3KUNA K HYJIO, U HABECTU TPYOy HA TNEPBBIH
IIYHKT; B34Tb OTCUET MO JUMOYy.

- Bpalas aIuaaay Mo XOoAy YacoBOM CTpeNKH, HABECTH TPyOy MOCIeNoBaTeIbHO HA BTOPO,
TPETHUH U T.JI. MyHKTHI M 3dT€M CHOBA Ha MEPBbIA MyHKT; K&KAbII pa3 B3ATh OTCUETHI MO JIUMOY.

- nepeBecty TpyOy yepe3 3eHUT U npu KII HaBecTH ee HA MEPBBIM MYHKT; B3ATh OTCUET IO
TuMOy.

- BpaIas ATKIA1Y IPOTHB X018 YACOBOW CTPEIIKH, HABECTH TPYOy mocieaoBareabHo Ha (N-1),
..., TPETH, BTOPOI MYHKTHI U CHOBA HA MEPBBIN MyHKT; K&XKAbIN pa3 B3sTh OTCUYETHI MO JIUMOY.
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3areM Uil K&XKA0r0 HANPABIECHUS BBIYMCIAIOT cpeanue u3 orcueros npu KJI u KII u nocne
3TOrO - 3HAYEHUs YIIIOB OTHOCUTEIBHO IIEPBOr0 (HAUYAIBHOT0) HAPABIECHUS.

Croco0 KpYroBbIX MPHEMOB TIO3BOJIIET OCHAOWUTH BIMSHHE OIIMOOK, JCHCTBYIOUIUX
IPONOPLMOHAIBHO BPEMEHH, TAK KaK CpPEJHUE OTCYEThl JUIsl BCEX HAMNPABICHUH OTHOCATCA K
OJTHOMY (hU3MYECKOMY MOMEHTY BPEMEHHU.

4.2. H3MepeHue BepTHKAIbHBIX YIJIOB

BepTukanbHelil yromn - 3T0 IUIOCKUM yrod, JeKallui B BEpTUKAIBHON IulockocTh. K Bep-
TUKQIBHBIM YIJIAM OTHOCSTCS YTOJI HAKJIOHA M 3€HUTHOE PACCTOSHUE. YTOJ MEXAY TOPU30HTAIb-
HOM TJIOCKOCTBIO M HANPABJICHUEM JIMHUM MECTHOCTH HA3BIBACTCS YIJIOM HAKJIOHA M 0003HAUAETCS
OyKBOI1 v. YTIJIbl HAKJIOHA OBIBAIOT MTOJIOKUTEIbHBIE U OTPHULIATEIIbHBIE.

Yrom Mexay BEpPTUKUIBHBIM HAIPABICHUEM M HANPABICHHUEM JIMHUM MECTHOCTH
HA3bIBAETCS] 3€HUTHBIM PACCTOSHUEM M 00Oo03HAuaeTcs OykBOW Z. 3eHUTHBIE PACCTOSIHMS BCErza
MOJIOKUTENbHBIC (pUCYHOK 4.2.1).

z

Pucynoxk 4.2.1 — CooTHOIIEHHE 3€HUTHOTO PACCTOSIHUS U yIJid HAKJIOHA

VYTroJ1 HAKJIOHA ¥ 36HUTHOE PACCTOSHUE OJJHOTO HAIIPABJICHUS CBA3AHBI COOTHOILICHUEM:

Z+v=90°, (4.2.1)

1501058
v=90°-Z, (4.2.2)

NnJIin
Z=90°-v. (4.2.3)

BeprukanbHelil Kpyr T€o10auTa. BepTUKANBHBIN KPYT TEOI0IUTA MPEAHA3HAYEH I U3Me-
pEHUS BEPTUKAIBHBIX YIJIOB, TO-€CTh, YTJIOB HAKJIIOHA WJIM 3€HUTHBIX PACCTOSIHUM.

BeprukanbHbiil Kpyr OOJIBIIMHCTBA TEOJOJIUTOB YCTPOCH CIEAYIOMUM 00pa3oM: TUMO Bep-
THUK&IBHOTO KPYyTa >KeCTKO COeMHEH ¢ TpyOoil (HAacakeH Ha OJMH U3 KOHIIOB OCH TPYOBI), LIEHTP
TUMOa COBMEILIEH C T€OMETPUYECKON OChIO BpAILEHUS TPYOBI, & €ro MIOCKOCTh NEPIEeHINKYIIpHA
3TOM ocu. JleneHus Ha MMMOe HAHOCAT Mo pasHomy: mbo ot 0° mo 360°, mubo ot 0° no 180° B 0be
CTOpPOHBI cO 3HAKaMH "Murtoc" U "MuHyc" win 6e3 3HaKoB U T.1. g orcyera mo 1uMOy uMeeTcs
anuaana. OCHOBHBIE YACTH &JIMAA/IBI: OTCUETHOE MPUCTIOCOOIEHUE, HIUIMHIPUUECKHN YpOBEHb (MK
KOMIIEHCATOP) U MUKPOMETPEHHBIH BUHT.

[Ty3pIpek ypoBHSI B MOMEHT OTCUYETa MPUBOAUTCS B HYJIb-IIYHKT, TO €CTh, OCh YPOBHS CITy-
KUT YKa3aTeJIeM TOPU30HTAILHOrO HANpaBiaeHUs. OTCYETHBIM UHAEKCOM SIBJISIETCS HYJIEBOM IITPUX
OTCYETHOrO npucnocobsenusi. Ock ypoBHS U JIMHUS OTCUETHOTO MHAEKCA (JIMHUSA, COEAMHSIOIAS
OTCYETHBIH HMHJEKC C LEHTPOM JUMO&a) IOJKHBI OBITh MAPAICNBHBI; MPHU BBIMOJIHEHUH 3TOTO
YCIIOBUSL JIUHUSL OTCUETHOTO HMHJIEKCcA Oy/leT TOPU30HTAIbHA B MOMEHT B3SITHS OTCYeTa MO Bep-
TUKUILHOMY KPYTY.

B3aumnoe nosnokeHue JIMMOa U 3pUTEIbHON TPYObI TOJKHO YAOBJIETBOPSATH YCIOBHIO: BU-
3UpHAs TMHUS TPYOBI U HYJIEBOH TuaMeTp JUMOa T0JIKHBI ObITh TAPAIIICIIBHBIL.

O6a ycnoBusl BMECTE COCTABISIOT TAK HA3BIBAEMOE TJIABHOE YCJIOBHE BEPTHUKAIBHOIO Kpyra
TEOJIOJUTA;, OHO YHMTAETCS TaK: BU3UPHAA JHMHUA TPYObl JODKHA 38HUMATh TOPHU3OHTAIBHOE

40



MIOJIO’KEHHE, KOTJ]d OTCUET 10 JIMMOY paBeH HYJIO U IMy3bIpEK YPOBHS HAXOAUTCS B HYJbIIYHKTE. Ha
IPAKTUKEe 00& 3TU YCJIOBUS MOTYT HE BBIIOJHATHCS U MMEET MECTO Cilydail, M300paKEeHHBIH HA
pucyHnke 4.2.2.

Bo-nepBbIX, Ipy HACAKUBAHUY JTUMOA HA OCh TPYObI MEKIY HYJIEBBIM TUAMETPOM JUMOA U
BU3HUPHOH JMHUEH TPyOBbl OCTACTCS M&IBIH yroi X. Bo-BTOPBIX, IMHUS OTCYETHOTO MHICKCA MOXKET
ObITh HemapalIelbHa OCH YPOBHS U MEXAY HUMH CYILECTBYET Masblii yron Y. Takum oOpazom,
XOTSI OTCUET 10 JUMOY paBeH HYII0, BU3UPHAS JIMHUS TPYObI 3aHMMAET HAKJIOHHOE MOJIOXKEHUE, U
yroJI HAKJIOHA €€ PABEH:

V=x -ty
8] U gnm
a0 oy 0f. IDQ
20
U0 yall) U oy,
o “on of
OE;
a 0

Pucynok 4.2.2 — Yron HakJI0Ha BEpTUKAIBHOTO Kpyra

Ecnu ycTaHOBUTH BU3UPHYIO TUHUIO TOPU3OHTAIBHO (pUCYHOK 4.2.2, 6), TO OTCYET IO JUM-
Oy cTaHeT paBHBIM:

N =360°- (x +vY) (4.2.4)

OTOT OTCUET HA3BIBAETCSI MECTOM HYJISI BEpTUKAIBLHOrO Kpyra u ooo3nauaercs MO.

Taxkum 006pazom, MECTO HyJIsl BEPTUKAIBHOIO Kpyra T€O0JIUTa - 3TO OTCUET IO JUMOY Bep-
TUK&QIBHOTO KPYra MpU TOPU3OHTIHHOM ITOJI0)KEHUHN BH3HPHOW JIMHUHM TPYOBI M OCH YPOBHSI BEp-
TUK&IBHOTO KpyTa.

Jlns u3mepenus yrioB HaKJIOHA y1oOHO uMeTb MO OJIM3KUM K HYJIO, TOATOMY HYXHO pery-
JISIPHO BBITMOJIHATH OBEPKY MeCTa HYJIsI, KOTOpas MpelyCMaTpUBaET CeIyIoIue 1eHCTBUS:

- HaBeneHue Tpyos! HA Touky npu KJI, mpuBeneHne my3pIpbKa YPOBHS B HYJIBITYHKT U B3STHE
OTCYETA 110 BEPTUKAITBHOMY KPYTY,

- nepeBoJl TpyObl yepe3 3eHUT, HaBeaeHue Tpyobl Ha Touky npu KII, nmpuBeneHune my3bippka
YPOBHSI B HyJIBIIYHKT M B3SITHE OTCUETA IO BEPTUKAIHLHOMY KPYTY,

— BBIYUCIIEHHE IO COOTBETCTBYIOIUM (GopmynaM Mecta Hyiast MO 1 yriia HaKkjioHa v.

Ecnun MO nonyyaercs G0JbIIMM, TO IPH OCHOBHOM HOJIOXKEHUU KPYyra HY>KHO HABECTH TPY-
Oy HA TOYKY U MHUKPOMETPEHHBIM BHHTOM &IWJAIBI YCTAHOBUTH OTCYET, PABHBIA YTy HAKIIOHA,
IIPU 3TOM ITY3BIPEK YPOBHS OTKJIOHMTCS OT HYJIbIYHKTA. McripaBuTEeIbHBIMI BUHTAMU YPOBHS NPH-
BECTH ITy3BIPEK B HYJIBITYHKT.

4.3. H3Mepenue pacCTOSIHU HA MECTHOCTH

[TpuGopsbl, ucnonb3yeMble IJs JIMHEWHBIX W3MEPEHHM, YCIOBHO NEISAT Ha TPU TPYIIIBL:
MEXaHUYECKHe, ONTHYECKUEe U (U3NKO-OoNTHYecKre. MexaHuueckue mpuOopsl MCHOIb3YIOTCS IS
HEIOCPENCTBEHHOIO M3MEPEHHs PACCTOSAHMM. K HUM OTHOCATCS 3€MIIEMEpHBIE JIEHTBI, PYJIETKH,
TPOCHI, UIMHHOMEpPHI, WHBAPHBIE MPOBOJOKU U Ap. M3 ONTHUECKUX AQILHOMEPOB HAMOOIbIIEe
pacnpocTpaHeHUe MONTYYHSIM HUTSHBIN JaTbHOMEp U JJIbHOMEpHI C MepeMeHHOW 0a3o0il u mepe-
MEHHBIM NApALTAKTHYECKUM yriaoM. K ¢u3nko-onTuyeckum npudbopaM OTHOCSAT 3JIEKTPOMATHUT-
HbIE TAJIbHOMEPHI U CBETOAAIbHOMEPHI. Ha yueOHBIX cheMKax AJis HEMOCPEICTBEHHOTO0 U3MEPEHUS
PACCTOSTHUM UCIIONIB3YIOT 3€MJIEMEPHBIC JIEHTHI U PYJIETKH, JJIs JUCTAHLIMOHHOTO — JAJIbHOMEDPBL.
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JUtnHa JTMHUK, HEMOCPEICTBEHHOE M3MEPEHUE KOTOPOW HEBO3MOXKHO, MOXET OBbITh MOIY-
YeHa BBIYMCICHUEM IPU HAUTMYUU HEOOXOJUMBIX AJIS 3TOTO JAHHBIX.

IIpubopsI AJ1s1 TUHEHHBIX U3MePeHn it

Jns u3MepeHuss KOPOTKUX PACCTOSHHUM NPUMEHSIIOT PYJIETKU TECbMOBBIE U CTAJIbHBIE.
TecbmoBas pyneTka MoXeT uMeTh IMHY 3; 10 u 20 M. Ha ee nente HaHeceHsl neneHus yepe3 1 oM,
a moAnucansl Kakpie 10 cM U 1esbie METPHI.

Pynetku u3mepuTenbHble METAUIMYECKHE BBIMYCKAIOT HECKOJIBKUX THUIOB: Pc — camocsep-
teiBaromascs; PXK — sxeno6uaras; P3 — B 3akpeitom kopnyce; PK — na kpecroBune; PB — Ha Buiike;
PJI — ¢ rpy3om. ¥ pynerok tumna A HaYaIo HIK&IbI CIBUHYTO OT TOPIA JICHTHI, d y pyJeTok Tuna B
HAYAIO IIKAIBI COBNAAAET ¢ TOopuOoM JieHThl. [lo Tounoctu tunm A — 1 u 2 knacca, oCcTaIbHbIE —
MPAKTUYECKH Bce Kiacca 3.

3eMiieMepHbIe JICHTHI U3roTaBIuBaloT AIHHON 20 M, 24 M u 50 M. O603HAYAIOT 3eMiIeMep-
Hble JeHThl OykBamu JI3 (nenTta 3emmemepnas) u JI3II (nenTa 3emmemepnas mrpuxosas). M3-
TOTABJIMBAIOT UX U3 CTAILHON MOJIOCKI, KOTOpAs HAMATHIBAeTCs HA Oapadan. Ha oboux KoHuax jeH-
Thl UMEIOTCS PYKOSITKHU, TIpEeIHA3HAYCHHBIE 1JI BHIPABHUBAHUS MOJOCHI HA MOBEPXHOCTH 3€MIIH H
obecriedeHrsT HEOOXOIMMOTO HATHKEHHS NMpH m3MepeHmsx cwioit 10 kr. Jlenra 3emiemepnas
pasaeneHa Ha METPBl M JeUUMeTpbl. MeTpbl 0003HAYEHBI POMOUYECKUMU TUIACTUHAMH C TOPSI-
KOBBIMH HOMepamMu MeTpoB. HeoOXOoauMo MOMHUTB, YTO HA PA3HBIX CTOPOHAX IMOJIOTHA JICHTHI
HAAMUCH BO3PACTAIOT B MPOTUBOMOJOXKHBIX HAMpaBieHUAX. JIeHTA XpaHUTCS B CBEPHYTOM
MOJIOKCHUN HA CIEIMATLHOM KOJIbIIE. CBOPAYMBAS MJIM CHUMAS JICHTY C KOJIbIA, HEOOXOIUMO W3-
Oerarb 00pa3oBaHus meTelb. B KOMIIIEKT JIeHThI BXOAT 11 min 6 ek (pucyHok 4.3.1).

a) 1 §

Pucynok 4.3.1. — 3emsiemepHas JieHTa

OnTH4ecKkM AATBHOMEPOM HA3bIBAIOT MPUOOP, B KOTOPOM AJIsi ONpPENEICHHs] PACCTOSTHUI
UCTOJIb3YIOTCS ONTHUYECKUE JIeMEHTHI. V3 onTHYecKkux JaTbHOMEPOB HAUOOJbIee paclpocTpaHe-
HUE TOJYYWJIM HUTSHBIM JAIbHOMED U J&IbHOMEpPbl C MNMEPEeMEHHON 0830 M IepeMEHHBIM
NAPAUIAKTUYECKUM YTIIOM.
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Pucynok 4.3.2 — cxeMbl U3MEpEHNs PACCTOSHUIN ONTUYECKUMU TATIbHOMEPAMH
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a — C IOCTOSTHHBIM MAPAUTAKTUYECKUM YTIIOM; O — C IepeMEHHBIM MAPAIUTAKTHIECKUM YTIIOM; B — C
WCIIOB30BAHUEM HUTSHOTO AaibHOMepa VV — BepTHKaIbHAs OCh BpalleHUs Opubdbopa;, o —
paccTosiHue OT OCH BpaIICHHs TPUOOpa 10 MEHTPA OOBEKTUBA; p — PACCTOSIHUE MEXKIY NaIbHOMEP-
HBIMH HUTSIMH;, E — paccTosHue OT mepeaHero Qokyca ao peiiku; S — olriee paccTosHUE OT OCH
BpaIIeHHs TprOOopa 10 PEUKH.

Hutsuplii naapHOMEp UMeEeTCsl NPakTHUYEeCKd BO BCEX TEOJe3UYecKuX Mpudopax
(TeomonuTax, HUBETUPAX). CETKA HUTEH 3pUTENBHON TPYOBI COIAEPKUT JIBE N&IbHOMEPHBIC HHTH,
MPOEKIMSI KOTOPBIX Yepe3 3pUTENbHYI0 TPyOy B MPOCTPAHCTBO MpeaMmeTa o0paszyeT NnapaliaKTH-
YECKUH yTOJL.

[Ipu onpeneneHn pacCTOSHUM HUTSHBIM JATHHOMEPOM HCHOJIB3YIOT peikn MN (prCyHOK
4.3.2, B). C CAHTUMETPOBBIMHU JICICHUSIMH, 110 KOTOPBIM OepyT orcuer | (YUCIIO BUAMMBIX B 3pH-
TEIbHYIO0 TPYOY CAHTUMETPOB MEX]y MPOCKIUIMH T&JIbHOMEPHBIX HUTEH).

DNIEKTPOMArHUTHBIE AATBHOMEPHI — 3TO YCTPOUCTBA VISl U3MEPEHUST PACCTOSTHUMN 110 BpeMe-
HU pacIpOCTPAHEHHUsI JIEKTPOMArHUTHBIX BOJH MEXAY KOHEUHBIMU TOYKaMU JuHUHU. [Ipym sTom
MIPEIIOIAraeTCs, YTO CKOPOCTh PACIIPOCTPAHEHUS AIEKTPOMATHUTHBIX KOJICOAHUN B MOMEHT H3Me-
pEHUI U3BECTHA U IOCTOSIHHA.

CseropanbHOMeEp. JOCTOMHCTBO CBETOAAIBHOMEPOB 3aKJIIOYAETCSI B BO3MOXKHOCTU CBEe-
HUS CBETOBOT'O MOTOKA C MOMOIIBIO CPABHUTEIBHO MPOCTHIX M HEOONBIIMX MO pa3MepaM ONTH-
YECKUX CHCTeM (QHTEHH) B Y3KOHANPABJICHHBIM JIyd C BBICOKOW IUIOTHOCTBIO DSHEPTUHU
(MCTIOB30BAHME JTA3EPHBIX UCTOYHUKOB HU3JIyueHus1). ljig CBETOAAIBHOMEPOB XapaKTepHa MPaKTH-
Yyeckas MpsIMOJIMHEHMHOCTh CBETOBOTO Jiydd. [Ipu MCHonb30BaHUM JIA3€PHBIX MCTOYHUKOB H3ITyde-
HUS MPAKTHYECKAs JAUTBHOCTb JEHCTBHS B YMCTOM armMocdepe cocrasisiet 40-60 kM.

4.4, HW3MepeHHe NpeBbIIIEHUI ¢ MOMOIILIO HUBEJINPA

Jlis onpezneneHus BBICOT TOUEK HA 3€MEIbHBIX YYACTKAX HMPUMEHSIOT TEXHUYECKOE HMBE-
aupoBaHue. s Mpou3BOJACTBA TEXHUYECKOTO HUBEIMPOBAHUS HCIHOJB3YIOT TOYHBIE M TEXHU-
yeckue HuBenupsl (Mozenu H-3, H-10 m ux mMoaudukanuum), & TaKKe HUBEIUPHBIE pPEHKH
mameyHoro Tuna. TexHn4eckoe HUBEIMPOBAHUE BBIIOIHSIOT B OCHOBHOM METO/I0M U3 CEPEIUHBI C
HepaBeHCTBOM Iuied He Oosiee 10 M. PaccrosiHue oT HUBENIUpA 710 peek He TO0JKHO mpeBbimaTs 100
M, @ IIpHu Xoporien Bugumoctu —150 m.

Peiiku B o0mieM cirydae CTaBsATCA TOJBKO HA 3aKPEIUIEHHBIX TOYKAX (pemepax, KOJIBIIIKAX,
KOCTBUISIX, OAlIMakax W T. [,), MEXIY KOTOPbIMH ONpeNeNseTcs NpeBbllleHre. Peiiku Ha 3emilto
YCTaHABJIMBAIOTCS JIUIIb IPU ChbEMKE peribedal.

Pucynok 4.4.1 — HuBenupHslit OamMak 1 HUBETUPHBIA KOCTBUIb

PaboTy Ha cTAHIMM BBIMOJIHAIOT B CIIEAYIOIIEH MOCIe0BATEIbHOCTH:

— HA CcBsA3yIOUIMEe TOYKKM A U B yCTAHABIMBAIOT HUBEJIHMPHBIE PEKH, & OCEpPEINHE MEXKIY
HUMH CTaBAT HHUBEJIHMP U MPHUBOIAT €ro B padouee MOJOXKEHHE C MOMOUIbI0 MOJBEMHBIX BUHTOB,
YCTaHABJIMBAS IIY3bIPCK KPYIJIOTO YPOBHS B HYJIb-IIYHKT,
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— HABOAT 3pUTENIbHYIO TPYOYy HHUBETUpA HA 38IHIOI0 peiKy (Touka A) m 6epyT OTCYeT 1o
YepHOU cTopoHe (3uepH);

— HABOJAT 3pUTENbHYIO TpyOy HMBENMpA HA MEPEAHIO PEKy (Touka B) M BBIIOIHAIOT
OTCUeThI CHauasa o uepHoit cropone (ITuepn), a 3arem — mo kpacHoi cropone (I1kp);

— HABOJAT BHOBH 3PUTEIIbHYIO TPYOYy HUBENMpPA HA 33JHIOI0 PEHKYy M CHUMAIOT OTCYET IO
KpacHou ctopone (3kp);

— €CIIM MEXKIYy CBA3YIOIIMMHU TOUKaMu A U B MMEIOTCsl IPOMEXKYTOUHbIE TOUKU (¢ u D), TO
HA HUX YCTAHABIMBAIOT IMOCJIEIOBATENHLHO 33JHIOI PEUKY W OepyT OTCYETHI TOJBKO MO YEpPHOM
cropoHe (¢ uepH u d uepH).

[lepen kaxabIM OTCUYETOM IO peike HEOOXOIUMO BU3HPHYIO OCh 3PUTEIBHOM TPYyObl HUBE-
JUpa IPUBOJUTH B TOPU3OHTAIBHOE T0JI0KEHUE C TIOMOIIBIO My3bIpbKa LUIMHIPUYECKOIO YPOBHS
WJIM KOMIIEHCATOPA,

— 1711 KOHTPOJII U3MEPEHUM BBIUUCISIOT PA3HOCTU Hyled nepenHei u 3annHen peek (ITkp —
[Tuepn) u (3kp — 3uepH). Pacxoxnenune pasHocTed HyJIeH peek Mo aOCONIOTHON BEIMYHMHE HE
JOJKHO IPEBBIILIATE 5 MM;

— HA K&KJOW CTAHIMU JABAXK/IbI BEIYUCISIIOT IPEBBIIICHUSI IO YEPHBIM U KPACHBIM CTOPOHAM
peek: h wepn = 3 yepn — I1 wepH; h xp = 3 kp — 1 kp. Pacxoxnenne MeXIy STUMU TIPEBBIICHUSIMH
HE JOJDKHO OBITH Oosee = 5 MM;

— BBICOTY TiepenHei Touku (B) Beraucisior yepe3 cpennee npesbimienne h cp = (h uepn. + h
kp) / 2. mo opmyne HB = HA + h cp;

— BBICOTBI IPOMEXYTOUHBIX TOUEK (C ¥ D) BbIUMCIAIOT 10 hopmynam

I'H=Ha+3uepn, H.=TH-c¢, Ho=TH—d. (4.4.2)

TOYHOCTP TEXHUYECKOTO HUBEIUPOBAHUS HA CTAHIUHU XAPAKTEPU3YETCS IpeAeabHOU

norpemHocThi0 £10 MM i £50 MM HA 1 KM HUBEJTUPHOTO XO/a.
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5. BUJIbI CBLEMOK
5.1. TeoxoauTHas cbeMKa

TeononuTHas reofe3nyeckas CbeMKa IPUMEHSAETCS U1l BOCCTAHOBJICHUS TPAHULl YYACTKOB,
YYACTKOB CO CMEXHBIMU 3€MJIETIONIb30BATENISAMY, Ul ONpENeeHus TpaHuL, GopM U pazMepoB 3e-
MEJIBHBIX YYaCTKOB; MPOKJIAIKH U CTPOUTEIHCTBA ABTOMOOMIIBHBIX M KEJE3HBIX TOPOT | T. 1.

TeononuTHAs CheMKA SBIIAETCSA TOPU3OHTAIBHBIM BUIOM ChEMKH, IIPU KOTOPOH CHUMAETCA
cuTyauus MecTHOCTH Oe3 penbeda. B pesynbTare TEOJOTUTHON CHEMKH IMOJYYAIOT KOHTYPHBIN
IUTAH Y4acTKa WM Y3KOH IT0JIOCHI MECTHOCTH € M300paKEHUEM HA HEM MOAPOOHOCTEH B yCIOBHBIX
Tororpadguuecknx 3HaKax. [eozesmueckue padOTHI, BBHINOJIHSAEMbIE H& MECTHOCTH, HA3BIBAIOTCS
II0JIEBBIMH, & 00pA0O0TKA PE3yJIbTATOB B IOMEIIEHUU — KAMEPAIbHBIMU pa0OTaAMH.

B cooTBeTcTBMM € MPUHLIMIOM IEpexoja OT OOIIEro K YacTHOMY, TEOJOIHMTHAS ChEMKa
BBIIIOJHAETCS B ABA dTanad. Ha nmepBom srtare, HA y4acTKe MECTHOCTH CO3AACTCA ChEMOYHAS CETh,
COCTOAIAA M3 HECKOJBKMX OIIOPHBIX TOYEK, B3AMMHOE DPACIIOJ0KEHUE KOTOPBIX ONpPEACIIIOT,
BO3MO>XHO, TOYHEE, d HA BTOPOM JTAIE C 3TUX TOYEK ONOPHON CETH IPOU3BOAUTCS HEIIOCPEICTBEH-
Has Cb€MKA CUTYallMX MECTHOCTH.

PacnpocTpaneHHbIM CII0COOOM CO3/1aHUsI ONOPHON ChEMOYHOM CETH SBIISIETCS MPOJIOKEHUE
HA MECTHOCTH TEOJOJUTHBIX XO/0B. TE€OHOIUTHBIA XOJ MpeAcTaBiseT co0O cucreMy JIUHHM,
o0paszyromux Ju00 COMKHYTBIH, JTMOO PA3OMKHYTHIH MHOIOYTOJbHHUK (IIOJUTOH). YTJIBI TAKOTO
MHOI'OYT'OJIbHUKA H3MEPAIOT TEOJOJIUTOM, a JJIMHBI CTOPOH — JICHTOW WM ONTUYECKUM JaJlb-
HoMepoM. HenocpencTBeHHON LENbI0 MPOJIOKEHUST TEOMOJUTHOIO XOJA SBIIAETCS OIpPElEICHHE
TUTAHOBOT'O TIOJIOXKEHHUSI CHCTEMBI OMOPHBIX TOYEK, HEOOXOIMMBIX JJISi MPOU3BOACTBA MOAPOOHON
CbEMKHU MECTHOCTH.

[lepen TeOHOAUTHONW CHEMKOW HMPOBOAST MOATOTOBUTENIBbHBIE PAOOTHI: M3Y4aIOT PANOH IO
KapTorpaguueckum, aspohoToChbeMOUYHBIM U JIECOYCTPOUTEIbHBIM MarepuaiaM, COCTABISIOT TeX-
HUYECKUH MPOEKT, BBIITOJIHAIOT PEKOTHOCIIMPOBKY, IPOPYOAIOT IPOCEKU U BUZHUPBHI.

W3mepenre rOpu30HTAIBHBIX YIUVIOB. Ha y3710BBIX CTAHLMAX U UCXOMHBIX ITYHKTAX YIIIbI U3-
MEpSIIOT CIIOCOOOM KPYTOBBIX MPUEMOB, HA OCTAIBHBIX — cllocoOoM mpuemoB. [lo cTanmueit (kak u
pu 110001 CheMKe) MOHUMAETCS TOYKA MECTHOCTH, HaJl KOTOPOH MpUOOp YCTAHOBIIEH B padbouee
nosioxkeHue. Ilepen m3amMepeHMeM roOpU30HTAIBHOIO yriaa MpUOOp LEHTPUPYIOT U HUBEIUPYIOT C
YCTAHOBJICHHOW [UJIs1 3TOr0 TOYHOCTBIO. Bexu CTABAT BEPTUKAIBHO, B CTBOPE CTOPOH yIua, T. €.
TOYHO €381 WK BIiepen LeHTpa 3HaKa. OObBIYHO M3MEPEHUS BBINOIHIIOT OJHUM IpueMoM. [lepe-
KpECTHE CETKM HUTEW HABOAAT 11O BO3MOXKHOCTH HA HU3 BEXU. B nepBoM NomynpuemMe Onpeacisor
MArHMTHbBIE Q3UMYThl CTOPOH. 3aMKUCU OTCYETOB U BBIYMCICHUM BEIYT B JKypHAIE YCTAHOBIEHHOU
(bopMBL.

Pabory Ha craHuMK 33KAHYMBAIOT CHEMKOM CHUTyallMH CHOCOOOM MOJISIPHBIX KOOPJIMHAT.
ITocne oxoHYAHUS U3MEPEHHUs BCEX YITIOB B IOJIMIOHE IMOJCYUTHIBAIOT YITIOBYIO HEBA3KY, KOTOpAs
HE JIOJDKHA MPEBBIMATh +1' n , T/1e n — YKCII0 YIIIOB B XOJI€.

N3mMepeHue cTOpOH XO7a BBIMOJIHSAIOT B MPSMOM U OOpATHOM HAIPABICHHUIX 3€MJIEMEPHBI-
MU JICHTaMH, CTAIBHBIMHM pYyJETKAMU U JAPYTUMHU IpubopaMu, 00ecreurBaOMIUMU TPeOyeMyro
TOYHOCTb U3MEPECHUM.

Ecnu HEeBO3MOKHO M3MEPUTH CTOPOHBI TEOJOJUTHOTO X0/1d, HAIIPUMED IIPH MEPEX0JIE Yepe3
peKy, IIMPOKUM OBpar M T. I, JJIUHY DTOH CTOPOHBI PACCMATPUBAKOT KAK HEINPUCTYIHOE
paccrosinue. Pe3ynbTarbl yrilOBBIX M JMHEHHBIX M3MEPEHUM 33HOCAT B JKYPHAI YCTAHOBICHHOMN
¢dopmbl. [lo pe3ynbraram MOJEBBIX W3MEPEHUH OMPEAETSAIOT KOOPAMHATHI TOYEK TEOJO0JUTHOIO
X0Ja pEUICHUEM MPAMON reoe3NYeCKOr 33184 10 KaK/I0M JJUHUH XOJa.

HeoOxoaumMble At 3TOrO0 yrilbl OpPUEHTHPOBAHMS TOJYYalOT IyTEM BBIYMCICHUH Ha
OCHOBAHUU TE€OMETPUYECKON 3aBHCHMOCTH MEXIy HUMU U YrjaMu, oOpa3yeMbIMH CTOPOHAMHU
TEOJ0JIUTHOTO X0/a.

IIpuBsA3ka TEOMOIUTHOIO XOJAd K HCXOJHBIM Te0AEe3WYECKMM ITyHKTaMm. Jlisg opueH-
TUPOBAHUS XOJA U OIpPEACIICHUs KOOPAUHAT €ro BEPLIMH B CUCTEME IOCYAAPCTBEHHOM Ie0Ae3U-
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YECKOM CETH JIONOJHUTEIBHO H3MEPSIOT HEKOTOphble YIibl M paccrosiHus (pucyHok 5.1.1). Ilpu
BKJIIOYEHUHU T€0JIe3UYeCKOro NMyHKTa B (pucyHok 5.1.1, &) B TEOMOJMUTHBIA XOJ HA HEM, KpoMe
BHYTPEHHETO YIJia f MOJIMTOHA, U3MEPSIOT MPUMBIYHOMN yroi fo, COCTABICHHBIN HANpaBIeHHEM Ha
JIPYTOM T€Oe3MUECKUi MyHKT A U HAYIbHOM cTOpoHOM X0ona B-1. Jlnsa npussizku xona 1, 2,..., M K
YIQIEHHOMY OT Hero nyHKTy B (pucyHok 5.1.1, 0) mpoKIanbIBaIOT MPHUBS30YHBIA X071 B-1; HA
HMCXO/JIHOM NYHKTE B B HEM M3MEPSIOT MPUMBIYHOMN yroi fo, Ha BepmwmHax I, 11, ..., 1 - yroasr £, fu,
... p'1, a raxxe nuny cropon B-1, I-11, 1I-1.

Pucynoxk 5.1.1 — IIpuBsizka T€OJOJUTHBIX XOJ0B K T'€0JE3UUECKUM MYHKTaM (TpUMeEp): a —
BKJIIOUEHUEM TyHKTA B B xon 1, 2, ...,n, B; 0 — mpoyioxkeHueM npuBs3zoyHoro xona B...1; A, ¢ —
OPUEHTUPHBIC MTYHKTHI.

Jl1st KOHTpOJIE Ha MCXOAHOM ITYHKTE€ B OOBIYHO M3MEPSIIOT HE OIWH, & JBA IMPUMBIYHBIX
yIia; Moxy4eHHbIH yroil ABc He JOKEeH PacXOAUTHCS C €r0 TOYHBIM 3HAYEHHEM, BHIYUCICHHBIM 1O
JTUPEKIMOHHBIM yTJIaM oo U o'o ©osee yeM Ha 1'. CBOOOIHBIN TEOJOMUTHBIN X0/ Yallle BCETO OpH-
EHTUPYIOT 10 MATHUTHOM CTpesiKe OyCCOH.

OcHOBOH ISl BBIMOJHEHUS] TEOJOJUTHOM ChEMKH y4YaCTKA MECTHOCTH OOBIYHO SIBIISIETCA
COMKHYTBHI TEOJOJUTHBIM TOJUIOH, TPOKIAABIBAEMBIM BONM3M TpaHHI] ydacTka. BHyTpu
COMKHYTOTO TMOJMTOHA MPOKIAIbIBAIOT OJIMH WJIM HECKOJBKO TUATOHAIBHBIX XOJIOB JJIsi KOHTPOJIS
U3MEPEHUN COMKHYTOI'O IOJIMIOHA U ChEMKH MOJPOOHOCTEH MecTHOCTH. B mocneanem ciyudae
JMArOHAIBHBIN X0l Ha3bIBAETCS CheMOUYHBIM. M3 311eMEeHTOB penbeda OObIMHO CHUMAIOT OBpAr,
MIPOMOMHBI, OOPBIBBI, SIMBI, HACKHIMH, Kypraubl. VX BBICOTY (TIyOMHY) YKA3bIBAIOT OTHOCHTEIHHO
OKPY>KAIOIIEe MECTHOCTH.

B mpouecce u3yueHust ydacTka COCTABISAIOT €ro adpuc, KOTOPBIM BEAYT B MHUKETAKHOM
KypHaUIe, a IPU HAUTHYUH a3pO0(HOTOCHUMKOB — oToa0pHC.

CpeMKy C TOYEK Ch€MOYHOI0 OOOCHOBAHUS BBHIMOIHSAIOT MOJISPHBIM CIOCOOOM U YTTIOBBIMU
3aceyKkaMu. YTIIbI U3MEPSAIOT IO OPUEHTUPOBAHHOMY JIUMOY OJTHUM IMOJYIPHUEMOM, CHUMas OTCYe-
TBl C TOPU30HTAIBHOIO Kpyra. PaccTrosiHue 0 CHUMAEMbIX TOYEK ONPEAENISIOT HUTSHBIM JJIb-
HOMEPOM.

B X0AMUCTBIX U TOPHBIX paiiOHAX JUIsl IPUBEACHUS K TOPU3OHTY JUHUU C YIIIOM HaKJIoHA 4°
n Oosee U3MEpSAIOT BEPTUKAIbHBIE YIVIBI OJHUM MOJYNPUEMOM IIpU HABEACHUH CpeAHen
TOPU3OHTAILHON HUTH HA OTCYET MO pelKe, pABHBIN BBICOTE T€OA0IUTA.

Y4acTku MECTHOCTU BHYTPH JIECHOTO MACCHBA, KOTOPbIE HEBO3MOXKHO CHATH C TOYEK U JIU-
HUI OCHOBHOTO TE€OJI0JIUTHOTO X0/[d, CHUMAIOT pACCMOTPEHHBIMH BBIIIE CIIOCOOAMHU CO ChEMOYHBIX
XOJIOB, OMHUPAIOIIUXCS HA TEOJOJUTHBIE XOJbl. ChEMOYHBIE XOJbl MPOKJIAIBIBAIOT IO JOPOraM,
KBAPTATHHBIM U BU3UPHBIM JIMHHSIM, BOJIM3M KOHTYPOB TOJSH, JIYTOB, BBIPYOOK U JPYTHX dJie-
MEHTOB BHYTpPEHHEW cuTyauuu. M3mepeHHs B TakuX X0JaxX JOMYCTUMO BECTH C MOHMKEHHOU
TOYHOCTBIO IO CPABHEHUIO C TEOAOJUTHBIMU xoaamu. Ha cheMOUHBIX X0/aX, MCIONb3YEMBIX B
KaueCcTBE XO/I0BbIX JMHHUMA MTPU MEKEBAHUU, PACCTABIISIIOT MTUKETHBIE KOJIbSL.
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Ilocae cbpeMKu MCCTHOCTH, BBIIIOJHAIOT KAMCPAIbHBIC BBIYMCIIMTCIILHBIC MU rpaqmqecxne
pa6OTBI, KOHCYHBIM HTOI'OM KOTOPBIX SBJIICTCA H3rOTOBJICHUE OpUIHMHAJIA KOHTYPHOTO IIJIaHa
MCECTHOCTH.

Kamepasnbhas 06padoTka pe3yabTaToB U3MepeHHuii T€0J0JIUTHOI0 X013

COMKHYTBIN T€OJJOJTUTHBIN XOI.

Kak wu3BeCTHO H3 reoMeTpuH, TeopeTHueckas cymMmMa 2 S meop BHYTPEHHUX YIJIOB
MHOT'OYTOJIbHUKA paBHA

Eﬁ meop — ]800(1’1—2), (511)
IJIe N — YUCJI0 CTOPOH MHOTOYTOJILHUKA.

BenencrBue Hen30exHBIX OMMOOK u3MepeHU cymma 2 f 3 HW3MEPEHHBIX YIJIOB
MHOT'OYTOJIbHUKA, KK MPABUIIO, OTIMYAETCS OT TEOPETUUYECKONW CYyMMBI Ha BEIIMUMHY YIJIOBOW He-
Bsi3KH f g

fﬁ :Z,B usm 'Zﬂ meop (512)

Ecnu yrinosas HeBsizka f 4 He TpeBOCXOIUT MpenenbHOM OMMOKHU f npey B CyMMe yIIioB, TO
HeBsI3KY f 4 pacnpenensaor ¢ 0OpaTHBIM 3HAKOM MEXIy BCEMU H3MEPEHHBIMH yTIIAMH.

[Ipu 5TOM B yIJIBI C KOPOTKUMH CTOPOHAMU BBOJAT HECKOJIBKO OOJIBIIINE MOMPABKH, TAK KAK
3TH YIJIbI U3MEPSIOTCS MEHEEe TOYHO, YeM YIJbl C JJIWHHBIMH CTOPOHAMH. CyMMa YIJIOBBIX
MOMPABOK JOJKHA PABHATHCS YITIOBOM HEBSA3KE C OOPATHBIM 3HAKOM.

Pacnipenenenue yrimoBoil HEBSI3KM Has3bIBAeTCs yBsI3KOW yrmoB. Ilocie yBsI3KM YITIOB BBI-
YUCJISIIOT JUPEKIIMOHHBIC YTJIBI CTOPOH MoJiurona. Eciu naMepsaucey npasble 1Mo X0y YIJIbL:

ai = ai1+180°-fy (npaswvie yeuvi) (5.1.3)
ITpu ¥3MepEeHUH JIEBBIX 110 XOY YIJIOB:
o = 00i1-180°+ Pues (ne6vie yenot) (5.1.4)

A€ O i-AUPEKUHUOHHBIN YroJl ONpPeIeIsieMON CTOPOHBIL;

0. i-1- IUPEKLMOHHBIN YTOJ1 NPEAbIAYIIEH CTOPOHBIL;

Prp(nes) - IPABBIH (JIEBBII) UCTIPABICHHBIN YTOJI MEXKYy STUMH CTOPOHAMH.

Ecnu npu BeIYMCIEHUAX 3HAUEHHE JUPEKIIMOHHOIO yria okaxkercst 6onbmuM 360°, To ero
Hamo ymMeHbpUTh HA 360°. KoHTponeM BBIUMCIEHUS NUPEKIHOHHBIX YIJIOB CTOPOH COMKHYTOTO
IIOJINTOHA SBIIAETCA BTOPUYHOE MOTYyYEHUE AUPEKIMOHHOIO YIJld UCXOAHOU CTOPOHBI.

PazomMkHyTHIM XO1.

Teopernueckas cymma 2 ff meop YTIOB MOBOPOTA PA3OMKHYTOI'O X0J1d BBIYHMCISAETCS MO (Pop-
MyJie

Zﬂmeop =00-0xT 1800(n +1) (515)

[TonyueHHYIO HEBSI3KY VIVIOBBIX H3MepeHHid f ; Xoma CpaBHUBAIOT C MPeneibHON
nonycrumoii f p. IIpum aTom, ecu f 3 > f p, TO yrmoBeie u3mepenus mosTopsoT 3aHoBO. Ecim fg
<f up, TO MPOU3BOMAAT YpABHMUBAHHE YIJIOBBIX M3MepeHUil. [locie yBA3KH YIIIOB TEOMOJUTHOTO
X0Jld BBIUMCIISAIOT JAUPEKIMOHHBIE YIJIbl CTOPOH X01a. B pe3ynbrare BHIYMCICHUN JOJKHO OBITH
BTOPUYHO ITOJIYYEHO 331aHHOE 3HAYEHHUE TUPEKIIMOHHOIO YIJIA ¢ x KOHEYHON CTOPOHBI X0/1a.

IIo BBIYMCIEHHBIM JIUPEKIUOHHBIM YyIJIaM U TOPU30HTAIBHBIM IIPOJIOKEHUSAM CTOPOH
TEOJOJIMTHOTO XOJ3a MOXHO COCTABUTH IUIAH. bojiee TOYHBIM SIBISETCS HAHECEHUE TEOJOJIUTHOIO
X0/1a Ha IIJIaH 110 KOOPAXHATAM IIOBOPOTHBIX IIYHKTOB.

Boruuciienue KOOPAMHAT MYHKTOB TEOA0JTUTHOIO X0Aa
Beluncnenne npsMOyrojbHbIX KOOPAMHAT ITYHKTOB TE€OJOJUTHOIO XOJ1d OCHOBAHO HA pe-
LICHUU TPSIMOM reone3sndeckon 3anaqu. [1o mpsamMoyroiabHbIM KOOpAUHATAM ITYHKTA TE€OJO0IUTHOTO
X0Jld C H3BECTHBIMU KOOpPJMHATAMM, HANPUMEDP XA, YA, JUPEKIUOHHOMY YIiy JUHUU AB u
TOPU30HTAIFHOMY MPOJIOKEHUIO Oag  BBIYUCISIOT  KOOPAWHATHI  OMPENENIIEMOT0  ITyHKTA
TEOJIOJIUTHOTO X0/1a, HAIPUMED XB, VB.
xg =xa +d cos a (5.1.6)
ye=ya+dsina (5.1.7)
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[Ipu BBIYMCIIEHNN TPUPALICHUH KOOPAMHAT C MOMOIIBI0 MHXEHEPHOTO KAIBKYIATOPA WIN
ANEKTPOHHBIX TAOIHII MOKHO BOCIIOJIB30BATHCS CIAEAYIOIIMMHI KOHTPOJIbHBIMU (DOPMYIIaMu:
Ax = Ay ctg a (5.1.8)
Ay =Ax tg a (5.1.9)
[TocnenoBarenbHO BBIYMCINB MPUPALIEHUS KOOPAMHAT IO BCEMY XOJYy, CYMMHUPYIOT UX IO
K&KIOM OCH U TOJYYEHHBIE CYMMBI 2AXguy U 2AVemy CPABHUBAIOT C TEOPETUYECCKUMU CYMMaMHU
NPUPAIICHUH ZAXmeop U LAYreop TIOITyUAst HEBSI3KH f x 1 f y B cymMmax mpupaiieHuit KoopIuHar:
fx = 2AXguu - ZAXmeop (5.1.10)
fy =260 = ZAYmeop (5.1.11)
BBuny Toro, 4ro mpupamieHus KOOPAUHAT SBJISIOTCS MPOEKIHMSIMH CTOPOH XOAd HA OCH
KOOPJMHAT, TO CyMMa 3TUX MPOEKIMI HA KKIYI0 OCh B COMKHYTOM IIOJINTOHE PABHA HYJIIO, T. €.

SAxmeop = 0 (5.1.12)

ZZ’ymeop =0 (5113)
CJICAOBATCIBHO, B COMKHYTOM ITOJIMT'OHE

FX = SAxou (5.1.14)

£y = Sy (5.1.15)

3HAYEHUSI TEOPETUYECKUX CYMM ZAXmeop U LAYreop IPUPAIIECHUI KOOPIUHAT B PA3OMKHYTOM
X0l MEX]ly IyHKTaMH C U3BECTHBIMU KOOPIMHATAMH HANHAEM CIIEAYIOIIUM 00pa3oM.

P 9"_.'.- 4!' T ‘:."l e 1¢s T _4
Y -
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Pucynok 5.1.2 — Beruncienne KoopIuHAT MyHKTOB PA30MKHYTOTO X0/1a

ITyctes nan xox PiPs... Pn+1 C BBIYHCICHHBIMU AUPEKIIMOHHBIMU YTIAMH 01, 02, 03, ..., O n U
TOPU30HTAILHBIME MTPOJIoKeHUsIME 01 d2, ..., On cTOpOH (pUCYHOK 5.1.2). I3BeCTHBI KOOPAMHATHI X7
VH M XK, YKk TYHKTOB P1 1 Pn+1. Takue myHKTHI HA3bIBAIOTCS TBEPABbIMU. Bbrunciaum no dpopmysnam
MOCTIeTIOBATEIHHO KOOPIMHATHI TyHKTOB XO/1a:

X2 = Xy T Ax, (5.1.16)
X3 =Xy + Ax1+ Axo, (5.1.17)
Xk = Xu T Ax1+ Ax2 +... + Axp, (5.1.18)
OTKyZa
Axy + Axo+ ... + Axn = xk - Axn, (5.1.19)
WM, IPUHSB, 4TO Ax1, Ax2, ..., Ax,; 6€301MH1O0YHBI,
2AXmeop = X = Xn (5.1.20)
[Tono6HbBIM k€ 00pa3oM MoTyyaeM
ZAymeop =Yi-Yu (5121)

CremoBaTenbHO, TEOPETUYECKAs] CyMMa NPHUpAIIEHUNA KOOPIWHAT B PA3OMKHYTOM XOJI€
paBHA PA3HOCTHA COOTBETCTBYIOLIUX KOOPAWHAT KOHEYHOIO U HAYAIBHOIO TBEPABIX ITYHKTOB.
[ToncranoBka 3TUX 3HAYEHUN ZAXmeop U 2AYmeop B U3BECTHYIO (DOPMYITY 1A€T:
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fx = ZAXepu — (Xic - Xu) (5.1.22)
Fy =24V = (Vi - Yn) (5.1.23)

HeBsizku B cymMMax mpupaiieHuii KOOpIuHAT OTPAKAIOT BIUSHUE OMIMOOK M3MEPEHUN TpU
IIPOJIOKEHUN XOZQd, NMPUBOAAILEE K TOMY, YTO COMKHYTBHIM IIOJUIOH HE 3aMBIKAETCS, d KOHEIL
PA30MKHYTOI'0O X0J1d HC COBHANACT C KOHCYHBIM TBCPJBIM IIYHKTOM.

[Ipy 1OMYyCTHMOCTH OTHOCHUTENLHOI HEBS3KU MIPOMU3BOIAT paciipesereHne HeBs3ok fx u fy B
CyMMax NPUPALICHUN KOOPAUHAT — YBA3BIBAIOT IIPUPALLECHHS KOOpAUHAT. HeBsA3KM pacnpenernsor ¢
0OpaTHBIM 3HAKOM MEXJIY BCEMHU MPUPAILEHUSAMH KOOPIUHAT MPONOPLIHOHAIBHO JJIMHAM CTOPOH
X0J[d. CyMMa TOMPABOK JIOJKHA PABHATHCS COOTBETCTBYIOUICH HEBsI3KE ¢ 0OpaTHbIM 3HAKOM. Ilo
KOOpAMHATAM HAYAJIBHOIO IIYHKTA M UCIPABICHHBIM IIPUPALIEHUAM KOOPAUHAT I1OCIEN0BATEIBLHO
BBIYMCIISIIOT KOOPAMHATHI BCEX IIYHKTOB XO/4.

B pesynbrare BBIYMCICHHMH OJIKHBI OBITH BTOPUYHO IOJIYYEHbl KOOPIMHATHI HAYIBHOI'O
MIYHKT& B COMKHYTOM IIOJIUTOHE JTMOO KOOPJMHATHI TBEPIOTO KOHEYHOTO MYHKTA B PA30OMKHYTOM
xoze. Bce BbluMcieHus, cBszaHHble ¢ 0OpaOOTKON pe3yabTaTOB M3MEPEHH, BBINOJIHEHHBIX IpPU
IIPOJIOKEHUU TEOJOJIMTHOIO XO/1d, IPOU3BOIATCS B CIICLUAILHON BEJOMOCTH.

CocrasiieHue IVIAHA Y9ACTKA MECTHOCTH [0 MaTepHasIaM Te0J0JTUTHON ChbeMKH

Pe3ynbTarsl T€OAOMUTHON ChEMKH HAHOCST HA 3a80JIArOBPEMEHHO M3TOTOBICHHBIE TUIAHIIIE-
THI C IPSIMOYTOJILHOM ceTKoM. Eciy Takoi MiaHIeT OTCyTCTBYET, TO HA JIUCTE IJIOTHOW Oymaru ¢
nomouiplo koopaunarorpada, mnuneviku @.B. JlpoOblmieBa WM APYrUM METOAOM CTPOST
NPSIMOYTOJIBHYIO CETKY KBazparoB co ctopoHamu 100 mm. Haumbomee mocTymHBIM CIiocoOoM
IIOCTPOEHHUSI CETKU SIBJIIETCS MPOBEJECHUE Yepe3 IOJI€ JINCTA JIBYX AUArOHAIEH, OT MEepeceueHUs
KOTOPBIX OTKJIQJBIBAIOT OJMHAKOBBIE OTPE3KH. COEIMHUB KOHIBl OTPE3KOB, IMOJIy4arOT
MPSIMOYTOJIBHUK, HA CTOPOHAX KOTOPOI'O OTKJIAJBIBAIOT CTOPOHBI KBAIPATOB, IIPU 3TOM KBAAPATHI
JOJDKHBI PACIIONATaThCS TaK, YTOOBI MOCIE UX OLU(PPOBKH M300p&KEHHE TEOIOIMTHOTO X013 H
CHMUMAEMOro yJacTka OblI0 MpUMEpHO B cepenuHe jucta Oymaru. [lo koopanHaTtam HAHOCAT TOUKU
TEOJIOJIUTHOTO X0/4, & 3areM (M0 JAHHBIM a0pUca COCTABISAIOT IUIAH, MCIOJIB3YS YCIOBHBIE 3HAKH
JUIs TUITAHOB JJAHHOTO MacIiTaoa.

[TpaBMIIBHOCTh HAKJIAIAKM JIBYX COCEJHUX TOYEK TPOBEPSIIOT IO TOPU3OHTAILHOMY
PACCTOSHUIO MEXAY HUMH. PacxoxaeHHe Mexay pacCTOSHUSAMH, U3MEPEHHBIMHM HA IUIAHE U HA
MECTHOCTH JOJDKHO OBIThH He Oounpiie 0,3 MM B MaciITade miaHa.

KoHTypbl U OOBEKTHI HAHOCAT HA IUIAH CIIOCOOAMH, COOTBETCTBYIOUIMMHU CHOCO0AM HX
CbEMKH; MCHOJIb3YIOT N'€0/I€3MUECKUI TPAHCIIOPTUP C IpadUKOM MONEPEeYHOro MacIiTada, BbIBE-
PEHHBIN TPEYrOJIbHUK, LIUPKYJIb-U3MEPUTEID, & TAKKE KAPAHJAIIN CPEAHEN TBEPAOCTU. COCTABIIEH-
HBIM B KapaHjalle MjaaH IpOBEPSIOT B MOJE, TJe OLEHUBAIOT MOJIHOTY U TOYHOCTh CheMKU. [Ipomy-
LICHHBIE KOHTYPbI JOCHUMAIOT.

Pacxoxnenust Mex1y pacCTOSIHUSIMH, B3ITHIMU C IUIAHA U MOJIYYEHHBIMH MPU KOHTPOJIbHBIX
npomepax, He AOJDKHBI npeBbimars 0,7 MM B Maciitade miaHa. Jlajgee npoBepeHHbIH B MoJie MJIaH
BBIUEPUMBAIOT TYILBIO U OQOPMIISIOT 1O MPABUIAM, TPETYCMOTPEHHBIM MHCTPYKIMSIMU T10 TPOBE-
JICHHIO 3eMJIEYCTPOUCTBA U TOMOTpaGUUECKHM ChEMKAM.

5.2. BbIcOTHBIE CHEMKH

BpIicOTHBIE CBEMKH - DTO CBHEMKH, IPU KOTOPBIX ONPEAEISIETCS BBICOTHBIE OTMETKH TOUYEK
36MHOM NOBEPXHOCTH. BBICOTHAS OTMETKA TOYKHU SBIISIETCS €€ TPETheHd KOOPAMHATOW - IMOMHMO
JIBYX TUIAHOBBIX, OIPEJENIIEMbIX B CHCTEME TeorpapuuecKux MU MpsIMOYroJbHBIX KoopauHar. Ha
KapTax, KaK U3BECTHO, AI0TCS A0COJIIOTHBIE BBICOTHI TOYEK, T.€. BHICOTHI OTHOCUTEIIHHO MOBEpPX-
HOCTH reonsia (ypoBEHHON MOBEPXHOCTH). ITpakTHUECKH k€ BBICOTHI TOUEK ONPENEISIIOTCS OTHOCH-
TEJIbHO MYHKTOB I'OCYJIAPCTBEHHON I'€0JI€3MYE€CKOM CETH, BBICOTHI KOTOPBIX ONPENENIEHbI B €IHHON
a0COIOTHOMN CHCTEME BBICOT.

Omnpenenenne BbICOThl TOYKU CBOJUTCSA K M3MEPEHHUIO MPEBBIIIEHHUS] MEXIY TOUYKOM € H3-
BECTHOM BBICOTOH M TOYKOH, BBICOTY KOTOpOHl TpeOyercs ompenenutb. Vckomas abcomroTHas
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BBICOTA TOUKH OIpEJeNIAeTCs KaK anredpandyeckas cyMma BbICOThI U3BECTHOM TOYKM W HAHJAEHHOTO
IIPEBBILICHMS.

OCHOBHBIM BU/IOM HHMBEJIMPOBAHUS SBISETCS FEOMETPUUECKOE, KOTOPOE IIPOU3BOIUTCS MIPU
IIOMOIIM TE0/Ie3UYECKUX MPUOOPOB — HHUBEIUPOB. ['eoMeTpuueckoe HHUBEIUPOBAHME IO TEX-
HOJIOTHH M TOYHOCTH padoT pazaensiercs Ha I, 11, III u IV kmaccel u TeXxHUYecKoe HUBEINPOBAHUE.
Husenuposaunue I, II, Il u IV knaccoB coctapisier rocylapCTBEHHYI0 HUBEIUPHYIO CETh, KOTOPAs
SBIISICTCS BBICOTHOM OCHOBOW TOMOTpauYecKux CheMOK BCEX MACIITA0OB M Ie0JIe3NUYECKUX U3Me-
pPEHMH, MPOBOAUMBIX Ui YAOBJIETBOPEHUS MNOTPEOHOCTEH XO3AWCTBEHHOM JEATEIBHOCTH MU
00OPOHBI CTPAHBI.

Husenupnaa cerb I u Il kiaccoB sABisieTCS TIaBHOM BBHICOTHOM OCHOBOHM, MOCPEICTBOM
KOTOpPOI yCTAHABIMBAETCS €AMHAS CHUCTEMA BBICOT HA Bced Teppuropur YKpaumHbl. OHA TaKXKe
IpeJHA3HAYACTCA AJIs HAYUHBIX LIeJIeH, CBA3aHHBIX ¢ U3yYEHHEM KOJIeOaHUH 36MHOM KOPBI.

Husenupubie cetu Il u IV kiaccoB M TEXHUYECKOTO HHUBEIMPOBAHMS CIY’KAT BBICOTHOM
OCHOBOHM TONOIpapMUECKUX ChEMOK U MPEIHA3HAUAKOTCS AJIS PEIEHHs PA3JIMYHBIX MHKEHEPHbIX
3a1a4 (TUTAHUPOBKA, 34CTPOKA M ONaroycTpOHCTBO HACEICHHBIX HMYHKTOB; MPOECKTUPOBAHUE U
CTPOUTENIBCTBO JIOPOT, OPOCUTENBHBIX U OCYLIUTEIbHBIX CUCTEM; BOJIOCHAOKEHHE, KAHATU3ALUS U
T. IL.).

I'eomeTpnyeckoe HUBETUPOBAHHE

Penped mMecTHOCTH - 3TO COBOKYHNHOCTH HEPOBHOCTEH MOBEPXHOCTH 3E€MIIM; OH SIBIISETCS
OJHOW M3 BAKHEHIINX XaApAKTEPUCTUK MECTHOCTHU. 3HATh pesibed - 3HAYUT 3HATH OTMETKU BCEX
TO4YEK MECTHOCTU. OTMETKA TOUYKHU - 3TO YUCIIEHHOE 3HAYEHUE €€ BBICOTHI HAJl YPOBEHHOH MOBEpPX-
HOCTBIO, IPUHATOH 38 HAYAIO cyeTa BbICOT. OTMETKY J1H000i TOUKM MECTHOCTH MOKHO ONPEIEIUTh
1o Tororpaguyeckor KapTe, OAHAKO, TOYHOCTH TAKOTO OINpeIesIeHUs Oy1eT HEBBICOKOM.

OTMETKYy TOYKM HAa MECTHOCTH OIPEIEISIIOT 10 MPEBBIIECHUI0 3TOW TOYKU OTHOCHUTEIBHO
JAPYro TOYKHM, OTMETKA KOTOpoW u3BecTHA. [Ipomecc u3MepeHuss NPEBBILICHHMS OJHOM TOYKH
OTHOCHUTEJIBHO JPYTOf HA3bpIBAECTCA HUBENMpOBAaHMEM. HadyanpHOM TOYKON cueTa BBICOT B HAlIEH
cTpaune siBisgercs Hyib KpoHmranrckoro GyrmToka (rOpu30HTIbHAS YepTa Ha MEJIHOM IMJIACTHHE,
NPUKPEIJICHHOH K YCTOK OaHOro u3 MoctoB Kponmrraara). OT 3TOro Hyis HWAYT XOAbI HUBE-
JUPOBAHUS, MYHKThl KOTOPHIX MMEIOT OTMETKM B banTuiickoil cucreme BBICOT. 3aTe€M OT 3THUX
IIYHKTOB C M3BECTHBIMU OTMETKAMM MPOKJIAABIBAIOT HOBBIE HUBEIUPHBIE XOAbl U TAK AdJee, MOKa
HE MOJIYYUTCS JOBOJIBHO T'YCTas CETh, KXK/1As TOUKA KOTOPOM UMEET U3BECTHYIO OTMETKY. JTa CETh
HA3bIBAETCS TOCYJAPCTBEHHOM CETHhIO HUBEJIMPOBAHUS; OHA MIOKPHIBAET BCIO TEPPUTOPUIO CTPAHBI.

OTMeTKH BCceX MYyHKTOB HUBEJIHMPHBIX ceTeil coOpanbl B cnucku - "Karamsoru BeicoT". OTH
CIIMCKU HENPEPHIBHO IONOJHAIOTCS, U3LAKOTCS HOBBIE KATAIOTM IO HOBBIM HHUBEJIHUPHBIM XOJAM.
JI1 HAXOXACHUSI OTMETKH JIF000M TOYKM MECTHOCTH B BanTuHCKON crcTeMe BBICOT HYKHO HU3Me-
PUTH €€ MPEBbIIIEHNE OTHOCUTENBHO KAKOro-JIMOO MyHKTA, OTMETKA KOTOPOr0 M3BECTHA U €CTh B
karasore. THOrJja OTMETKHM TOYEK ONpPEAENAOT B YCIOBHOM CUCTEME BBICOT, €CIIM MOOIM30CTH HET
IIyHKTOB TOCYIApCTBEHHONW HUBEJIMPHOW CETH. BeiencTBue TOro, 4To M3MEpPEHHE IPEBBILICHUN
BBITIOJHSIOT PA3IMYHBIMU TPUOOPAMU U pa3HBIMU CIOCO0AMU, paA3INYAIOT:

— TeoMeTpUYECKOe HUBEIMPOBAHUE (HUBEINPOBAHNE FOPU3OHTAIBHBIM JIy4OM),
—  TPUTOHOMETPHUYECKOE HUBEIUPOBAHHE (HUBETUPOBAHNE HAKIOHHBIM JIy4OM),
—  0apoMeTpHuyecKoe HUBETUPOBAHHE,

—  THUAPOCTATUYECKOE HUBEIUPOBAHUE U HEKOTOPHIE IPYyTHE.

I'eomeTpuyeckoe HUBEINPOBAHNE WM HUBEIMPOBAHUE NOPU3OHTAIBHBIM JIYYOM BBIOJIHS-
IOT CHEUUATBHBIM I'e0JIe3NYEeCKUM MPUOOPOM - HUBEIUPOM; OTIMYUTEIbHAS OCOOEHHOCTh HHBE-
JUpa COCTOUT B TOM,YTO BU3UPHASA JIMHUS TPYOB! BO BpeMsi paOdOThI MPUBOAUTCS. B TOPU3OHTAILHOE
IIOJIOYKEHUE.

PaznuuaroT 1Ba BHJA N€OMETPUYECKOIO0 HHUBEIMPOBAHUSA: HHUBEIMPOBAHHUE U3 CEPEAUHBI U
HUBEIUPOBAHUE BIEPEL.

[Tpy HUBENMPOBAHUM U3 CEPEIMHBI HUBEJIUP YCTAHABIUBAIOT MOCPEINHE MEXKAY TOUKaMH A
u B, a Ha Toukax A u B cTaBAT peiiku ¢ aeneHusMu (pucyHok 5.2.1). Ilpu aBrkeHUH OoT TOuku A K
Touke B pelika B Touke A HA3bIBACTCS 3aHEM, peiika B TOUKe B - mepeaHel. cHaYala HABOISAT TPY-
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Oy Ha 38HIOI0 pelKy 1 OepyT OTCYET &, 3aTeM HABOAAT TPYyOy Ha MEPEIHIO peiiKy u 6epyT OTCUeT
b. IIpeBsiienne Touku B 0THOCHTEEHO TOYKH A TIOIYYaroT 110 hopMmyJie:
h=a-b (5.2.1)
Ecau a > b, npeBbliieHre MoaoxuTeNIbHOE, ecin & < b -otpunarensHoe. OTMeTka Touku B
BBIYHCIISETCS 110 hopMyIie:
He = Ha + h. (5.2.2)

J
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Pucynok 5.2.1 — HuBenupoBaHue U3 cepeiuHbl

Bricota Bu3MpHOro y4a HAJA YpPOBHEM MOpS HA3BIBACTCS TOPH3OHTOM Ipubopa u
obo3navaercs Hi:
H.=Ha+a=Hz+b (5.2.3)
[Tpu HUBENUPOBAHUM BIEpE HUBEIHUP yCTAHABIMBAIOT HAJ TOYKOW A TaK, 4TOOBI OKYIISP
TpyOBl OBLT HA OJIHOW OTBECHOU JIMHWUU ¢ TOYkOH. Ha Touky B crassar peiiky. M3mepsroT BBICOTY
HUBEJIMPA 1 HAI TOUKOM A 1 O6epyT orcueT b 1o peiike (prucyHOK 5.2.2).

J

Pucynok 5.2.2 — HuBenupoBanue Briepen

[Mpesiienre h nojacunThiBarOT M0 Gopmysie:
h=i-b (5.2.4)

OtMeTKy TOYKH B MOXHO BBIYHCIUTEL 4Yepe3 mpeBbinenne mo Gopmye (5.2.5) mwim yepes
TOPU30HT NpHOOpa:

He=H.-D (5.2.5)

Ecnu Toukn A u B HaxoasTcs Ha OOJBIIOM PACCTOSHUU OJHA OT APYrod U NpPEBBIIICHUE
MEX/1y HUMHU HEJb3sl U3MEPUTH C OJHOM YCTAHOBKHM HUBENHPA, TO HA TUHUHK AB HameuaroT nmpome-
’KYTOUHBIC TOUKH 1, 2, 3 ¥ T.1. ¥ UBMEPSIOT MPEBBILICHUE MO YACTSIM (PUCYHOK 5.2.3).

Ha nepBom yuactke A-1 OepyT oTCUeTHI MO 3aMHEH peiike - a1 U 1o TmepeaHe - b1, 3arem
MEPEHOCAT HUBEIIUP B CEPEAMHY BTOPOTrO YUaCTKa, & peiiKy ¢ TOUKH A MEepeHocsT B TOUKY 2; 6epyT
OTCUETHI M0 peHKaM: 1Mo 3aHeH - a2 ¥ 10 Mepeanei - D2, DTu AelcTBHS MOBTOPSIOT 0 KOHIA JIU-
Huu AB. Touku, MO3BOJISIOIINE CBSI3a8Th TOPU3OHTHI MPUOOPA HA COCETHUX YCTAHOBKAX HUBEINPA,
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HA3bIBAIOTCS CBA3YIOIMME; HA 3THX TOYKAX OTCUETHI OEpyYT /1Ba pasa - CHAYaNa 1o repenHeil peiike,

a 3aTeM II0 3aaHEN.

an br,
B
b,
aa 2 n
a b 1 h. = h
I

Pucynok 5.2.3 — U3mepeHue npeBbIlieHUH 110 4acTIM

[Tpesbitenne Mexay Toukamu A u B 6yner pasuo:

hAB:Z h=Z a-Z b

Otmetka Touku B nmomyuuntes no gpopmyie:

HB:HA+Z h

(5.2.6)

(5.2.7)

IIpu nocienoBaTenbHOM HUBEIMPOBAHUM M10Jy4aETCs HUBEIUPHBIN XO/.

Tpuronomerpuyeckoe HUBeJTHPOBAHUE

TpuroHoMeTpuyeckuM HUBEJIMPOBAHUEM HA3BIBAIOT MPOLIECC U3MEPEHMs PA3HOCTEH BBICOT
TOYEK MECTHOCTH (IIPEBBILIEHUI) U ONpPENETIeHHUs] UX BBICOT C MOMOUIbIO HAKIOHHOIO Jyd4a BH-
3UPOBAHUS YIIIOMEPHOTO Teoje3ndeckoro mnpubopa (teogonuta). Ha pucynke 5.2.4 npencrasiena
CcXeMa TPUTOHOMETPHYECKOTO HHMBEIHPOBAHUSA C IIENBIO OMpEIeNeHHs] NpeBbIMIeHUH h Mexmy
toukamu A u B mectHoCTH.

Jns ompeneneHus npeBbimieHnss N B Touke A yCTaHABIUBAKOT TEOIOJIHT, MPUBOIAT €ro B
padouee TOJOXKEHHE W H3MEPSIOT BBICOTY OCH BpAIIEHUS 3pUTEIbHOM TPYyObl HA TOUKOIMA,
HA3BIBAEMYIO BBICOTOM mpubopa i. Eciiu HanpaBuTh BU3UPHYIO OCh TPYObI HA HEKOTOPYIO TOUKYy M
peiiky, yCTAHOBJIIEHHOM B TOYKE B, M3MEpUTH yros HAKJIOHA V BU3UPHOW OCH K ropu3oHTy ON u
TOPU30HTAIBHYIO MPOEKIUIO PACCTOSHUSA d, TO MOTYUUM:

HCKOMOC MPCBBIICHUC TTOJTYIUM

MN =dtgv,
h+l=dtgv+i,
h=dtgv+i-lI.
M
.--""-'-...-li
-
#_-"""# 4
- digv

A ]
a N

" |

A

i
i
—— ————--—.—-—I—:

(5.2.8)
(5.2.9)

(5.2.10)

Pucynke 5.2.4 — CxeMa TpUTOHOMETPUIECKOTO HUBEITHPOBAHUS

52



@®opMmysa NO3BOJIET ONPEIEIUTD MPEBbIIEHNE A IT0 U3MEPEHHOMY BEPTUKAIBHOMY YTy V,
€CJIM M3BECTHA TOPU30HTAIBHAS MPOCSKIHS PACCTOSIHUSA 0 MEX Ty HUBEIUPYEMbIMUA TOYKaMu A U B.

[OpU30OHTABHYIO MPOCKIIHIO pacCTOsIHUS 0 yepe3 HAKIOHHOE (IATbHOMEPHOE) PACCTOSIHUE
S MO>KHO BBIPA3UThH KAK:

d=Scosv. (5.2.11)
C YUYETOM IMOCICAHETO paBeHCTBa HCKOMOE€ IIPECBBIIICHUE paCC‘lI/ITBIBaIOT
h=1/2Ssin2v+i-1. (5.2.12)

Yacto npu cbeMke penbeda TpyOy TEOMOIMTA HABOAAT HA TOYKY BEXHW WM PEHKH,
PACIOIOKEHHYIO HAJl IMOBEPXHOCTHIO 3€MJIM HA BBICOTE, PABHOW BBICOTE MHCTPYMEHTA. B arom
cnyqae BBIYUCJICHUS 3HAUYUTCIILHO ynpOH_[aIOTCH

h = dtgv (5.2.13)
HIIN
h = Ssinv (5.2.14)

5.3  TaxeomeTpuyeckasi CbeMKa

TaxeomeTpuyeckass cCbeMKa — KOMOMHUPOBAHHAS CHEMKA, B IPOLIECCE KOTOPOM OJHOBpE-
MEHHO OIpPEACIAIOT IUIAHOBOE M BBICOTHOE IIOJIOKEHUE TOYEK, YTO IO3BOJISIET Cpa3y IOIy4arb
TomorpaguUecKuil TIaH MECTHOCTH. TaxeoMeTpus B OYKBAJILHOM IEPEBOJE O3HAYAET OBICTPOE H3-
MEpEHHE.

[TonoxeHne TOYEK OIPEENAIOT OTHOCHTEIBHO ITYHKTOB CBHEMOYHOTO OOOCHOBAHUS:
IUTAHOBOE — MOJIAPHBIM CHOCOOOM, BBICOTHOE — TPUTOHOMETPUYECKMM HHMBEIUpPOBAHMEM. J|JIMHBI
MOJISIPHBIX PACCTOSHHIA M T'YCTOTA MUKETHBIX (PEeeUHBIX) TOUCK (MAKCUMAIBHOE PACCTOSHUE MEXKILY
HHMH) PeriIaAMEHTHPOBAHBI B MHCTPYKIUH TI0 Tororpadoreone3nueckum padoTam.

[Ipy 1pOM3BOACTBE TAXEOMETPUUECKONM CBEMKU MCHOJIb3YIOT TI'€0JE3UYECKUl IMpPUOOp
TaxeoOMETp, NPEAHAZHAYCHHBIN I N3MEPEHUS TOPU3OHTAIBHBIX U BEPTUKAIbHBIX YIVIOB, JJINH JIU-
HUW M NIPEBBbIIECHUNU. Teoq0JINT, MMEIOUIUMN BEPTUKAIBHBIA KPYI, YCTPOMCTBO Ui HM3MEPEHUS
paccTostHUi 1 OycCoiIb 1Sl OpPUEHTHPOBAHUS JINMOA, OTHOCUTCS K T€OIOJUTAM-TaXEOMETPaM.

TeogonuTamMu-TaxeoMeTpamu SBJISETCS OOJIBIIMHCTBO TEOJOJUTOB TEXHUUECKONH TOYHOCTH,
Hanpumep T30. Haubonee ynoOHbIMK Jii BBIOJHEHHUS TAaXEOMETPUUYECKOW CHEMKH SIBIISIOTCS
TaXEOMETPbl C HOMOTPAMMHBIM OTPEEIEHUEM MPEBBIILIEHUN U TOPU3OHTAIBHBIX MPOJIOKEHUH JTU-
Huil. B HacTosmiee BpemMs MHUPOKO UCIIONIB3YIOTCS AIEKTPOHHBIE TAXEOMETPBI

TaxeomeTpuyeckass CbE€MKa BBIMOJIHAETCS C IYHKTOB CBEMOYHOIO OOOCHOBAHUS, HX
HA3bIBAIOT CTAHUMAMH. Yaie Bcero B KA4eCTBE CHEMOYHOTO OOOCHOBAHUS HCHOJB3YIOT
TEO/I0JIUTHO-BBICOTHBIE XOJIbl. XAPAKTEPHbIE TOUYKM CUTyAllMH U peiibeda HA3BIBAIOT PEEUHBIMU
TOYKAMM WJIM MMUKETAMU. PeeuHble TOUKM HA MECTHOCTH HE 3aKPETLIAIOT.

s onpenesieHust MIaHOBOTO MOJIOKEHHS TOYEK CbEMOYHOM CETH M3MEPSIIOT TOPU30HTAIb-
HBIE YIJIBl U JJIMHBI CTOPOH. BBICOTHI TOYEK ONPENEISIIOT TPUTOHOMETPUUECKUM HUBEIMPOBAHUEM.
VYribpl HAKIIOHA U3MEPSIOT NPU JBYX MOJOKEHUSX BEPTUKAIHLHOTO Kpyra B MPSMOM U OOpaTHOM
HanpasieHusAX. PacxoxxeHne B MpeBbILIEHUIX He lonmyckaeTcs 6oiee 4 cm Ha kaxkabie 100 meTpoB
paccTosHus.

Paboty Ha cTaHIMM TPU TAXEOMETPUUYECKON CheMKE BBIIOIHSIOT CIEAYIOIIUM 00pazoM.

YcTaHaBnMBAIOT TEOJOJUT B padbodee MOJOKEHUE HAA TOYKOM Xoaa (LEHTPUPYIOT U
TOPU3OHTHPYIOT MPUOOP), U3MEPSAIOT BBICOTY MPUOOpPA i, OTMEUAIOT €€ Ha peiike M 3aKChIBAIOT B
JKypHaJ.

[Tpu kpyre npaBo «KII» HaBoAAT 3pUTENbHYIO TPyOy Ha COCETHIOK (38IHIOI0 WU Tepe-
HIOI0) TOYKY XO0/1d, B KOTOpPOM yCTaHOBJEHA peiika, U OepyT OTCYET MO BEPTUKAIBLHOMY KpYTY.
Jlanee mnepeBoIsAT TpyOy uepe3 3€HUT M OPUEHTHUPYIOT JUMO IO CTOpOHE X01d, T. €. IO
TOPU30HTAILHOMY KpPYTY YyCTaHABIMBAIOT oTcyeT 0°, 3aKperuisiioT anuaany u, Bpamas Jumo,
HANPAaBISIIOT 3pUTENbHYI0 TpyOy Ha peiliky. 3aremM OepyT OTCYET MO BEPTUKAIBHOMY KPYry HpHU
kpyre neBo «KJI» u Beruucisitor Mecto HyIs (MO) BeprukanbHoro kpyra. OTcyeTsl U 3HAYEHHE
MO 3anuceIBarOT B )KypHA.
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Ilocne yka3aHHBIX IEUCTBUH MPUCTYNAKOT K CbEMKE XapAKTEPHBIX TOYEK CUTYALUU U PEIIb-
eda Ha CTAHITUN.

Ha peeunsle Touku ycraHasiauBaroT peiiky. IIpu kpyre neso «KJI» m OpueHTHpPOBAHHOM
nuMmbe, Bpam@s amuaany, MOCIeI0BATEIbHO HABOIAT 3PUTEIbHYIO TpyOy Ha peeyHble TOYKH,
JIENIA0T OTCUETHl 10 J&IbHOMEPHBIM HUTSAM, TOPU30HTAIBHOMY U BEPTUKAIBHOMY Kpyram H
3aMHUCHIBAIOT UX B KypHAIE. CPEAHHUM MITPUX CETKU HUTEH 3pUTENBHON TPyObl HABOJAT HA BBICOTY
npubopa, oTMeueHHy0 Ha peiike. Ecnu BeicoTa mpubopa HA pelike He BUIHA HM3-3d IOMEX, TO
HABOJISAT CPEHMI IITPUX HA OMPEEICHHOE MECTO Ha pelike (Hampumep: 2, 2,5 M wiu 3 M). Beicoty
BU3UPOBAHUS 3AIIMCHIBAIOT B KYPHAI.

[Tocne okOHYAHMS ChEMKH Ha CTAHIIMH 3PUTENIbHYIO TPYOy CHOBA HABOJAT HA TOUKY XOJd,
110 KOTOPOH OPUEHTUPOBAIN TEOJOJIUT, U OEPYT OTCUET IO TOPU3OHTAIBHOMY Kpyry. Pacxoxaenue
Mexay 0° 1 B3ATBIM OTCUETOM JIONTyCKaeTcs He Ooiee & 5'.

Peeunble TOUYKM OJKHBI PABHOMEPHO IOKPBHIBATH TEPPUTOPUIO ChEMKHU. PaccrosiHus OT
CTAHUMHU 1O PEEYHBIX TOUEK M PACCTOSHUSA MEXKIY PECYHbIMM TOUYKAMH HE JIOJHKHBI IIPEBBIIIATH
JIOITYCKOB, YKA3aHHBIX B MHCTPYKIIMH 110 TAXEOMETPHUUECKON ChEMKE.

Ha xaxmoil craHmuu OZHOBPEMEHHO C 3ANOJHEHHEM KYypHAlla COCTABISETCS adpuc —
CXEMATUYECKUI YepTeX, HA KOTOPOM 3apHUCOBAHBI IMOJIOKEHHS] PEEUHBIX TOYEK C YKA3aHHUEM HX
HOMEPOB, MPOBEICHBI KOHTYPbl MECTHOCTH, YKa3aH CKENeT pebeda U MOANUCAHBI YTOAbS.

cKeneT penbeda N300paKAIOT B BUAC JIMHUH, COCTUHSIONUX TOYKH, MEXKIY KOTOPBIMHA HA
MECTHOCTH POBHBIN CKAaT, T. €. HET NMeperuO0B. CTPEIKaMu YKa3bIBAIOT HAMpaBieHue ckara. YeTko
BBIpKEeHHBIE (OpPMBI penbeda MOKa3HBAIOT HA adpuce ropu3oHTAIIMU. KOHTYpBI cuTyauuu u
CHUMAeMble 00BEKThl 0003HAUAIOT YCIOBHBIMH 3HAKAMH WM HAAMHCIMH. OOpaboTKa pe3ynbTaroB
TaxeOMETPUUECKON CheMKH BKIIIOYAET B Ce0s CIEIYIOIINE paOOThI:

- BBIYMCJIEHUE KOOPJAUHAT U OTMETOK MMYHKTOB TAXEOMETPUUYECKUX XOJOB;

- BBIYHMCIICHUE OTMETOK PEEUHbIX TOUEK;

- IOCTPOCHHUE IJIAHA TAXEOMETPUUECKON CHEMKH.
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1. PABJAEJI KAPTOI'PA®UA
1. TEOPETUYECKHUE OCHOBBI KAPTOI'PA®UHN
1.1. IlonsiTue 0 kapTorpadguyeckoil NpoeKUHHN

[Tpobaema n300pa>keHHs 3eMHOM MOBEPXHOCTH Ha TUIOCKOCTH PELIAeTCs B JIBA 3Tama:

- HempaBWwiIbHas (u3HuUecKas MOBEPXHOCTh 3eMJIM OTOOpa)kaeTcsi HAa MaTeMaTU4YeCKU
IIPaBWJIbHOM MOBEPXHOCTH (IIOBEPXHOCTh OTHOCUMOCTH).

- MOBEPXHOCTb OTHOCHMOCTH OTOOPa)KaeTcs Ha IIIOCKOCTH (110 TOMY UJIU HHOMY 3aKOHY).

B pesynbrare nomydaem kaprorpaduiyeckue mpoeKIHH.

Kaprorpaduueckas npoekiusi Mo3BOJSET YCTAaHOBUTH 3aBUCUMOCTb MEXKAY TOYKAMU Ha
3€MHOM MOBEPXHOCTH U Ha MJIOCKOCTH (KapTe).

Kaprorpaduueckas mpoekius — onpeesIeHHbII MaTeMaTH4YeCKHil 3aKOH OTOOpakeHus OJ-
HOI TOBEPXHOCTH HA APYTYIO, TIPU CIEAYIOMINX YCIOBHSIX:

- TOYKH, B35IThIC HAa OJHON MOBEPXHOCTH, COOTBETCTBYIOT TOYKAM Ha JAPYroil MOBEpXHO-
CTH ¥ HAa000pOT;

- HENPEephIBHOMY MEPEMEIICHUIO0 TOYKH HA OJHOW MOBEPXHOCTHU COOTBETCTBYET IEpeMe-
IIICHHE Ha BTOPOU MOBEPXHOCTH.

Kapmoepaghuueckas npoexyus — onpedenenHulil cnocob omoopadcerus. 00HOU NOBEPXHO-
cmu Ha Opy2yio, YCMAaHA8IUBAWUL AHATUMUYECKYI0 3A8UCUMOCTb MeHCOY KOOPOUHAMAMU MOYeK
nnuncouda (cghepul) u COOmMEEMcmayOuUx modex ni0CKOCmu.

[Tycte Ha moBepxHOCTH cdepouna (S) 3amaHa 3amkHyTas obnacte D, orpanuuenHas 3a-
MKHYTBIM KOHTYpoM L (pucynok 1.1.1). Ilonoxxenue Touku M Ha 3TOl MOBEPXHOCTH OIPEAEIECHO
KOOPJAMHATHBIMU JIUHUSAMH A—=CONSt, p=const.

A=const

(p=const

Pucynok 1.1.1 — M3o0paxeHue moBepXHOCTH cdepounia Ha TIOCKOCTh

[Tyctp oTO# TOYKe M Ha MIOCKOCTH B MPSMOYTONBHBIX KOOpJArHATax X U Y COOTBETCTBYET
touka M’ (pucynoxk 1.1.2.).

X h=const

(p=const

O Y

Pucynok 1.1.2. — Cdepoun B cucteme NpIMOYTrolIbHBIX KOOPIUHAT
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Torma Mexay 3TUMH TOUYKAMH CYIIECTBYET CISAYIONIas CBSI3b:
X=f1 (93 1)
Y=f2 (¢; 1)

B atux ypaBHeHusix X W Y — IUIOCKHE MPSMOYTOJbHBIE KOOPIUHATHI M300pakaeMod Ha
IJIOCKOCTH TOYKH, BBIPAXCHHBIC KaK ()YHKIUHM T'€OJe3NYCCKUX KOOPIMHAT TOW K€ TOYKM HA TO-
BEPXHOCTH 3JUTUTICOUIA.

Jyist Toro, 4To0BI 3Ta (PYHKIIMOHATBHAS 3aBUCHMOCTh OIKCHIBAJIA KapTorpaduyeckoe oToo-
pakeHHe, KOTOPOE JIOJKHO OBITh HEIIPEPHIBHOE M OJTHO3HAYHOE, HEOOXOAUMO HAJIOKHUTh Ha (YHK-
[IUU CJICTYIONINE TPSOOBAHMS:

1) f1 u f2 JOIKHBI OBITH OHO3HAYHBL,

2) f1 u f2 TOKHBI UIMETh HETPEPBHIBHBIC YaCTHBIC TPOU3BOTHBIC;

3) f1 u f2 MOMKHBI UMETh ONMpENCIUTENb CUCTeMbl (sikoOuaH) Gosbmie Hymst ( H=X,Y)-
X2Y>0)

ToIbKO B 3TOM ciiydae Todka M oToGpasuTcs ToIbKko oaHoil Toukoit M n Touke M/ 6yner
COOTBETCTBOBATH HA IOBEPXHOCTH €IMHCTBEHHAsI TOUka M.

Ecnu BBIOpaTh 1MOJ TeM WM WHBIM YCIOBHEM 3aKOH M300pa)KCHHs TOYEK JJUIMIICOUIA Ha
IJIOCKOCTH, TO MOXHO, TOJIb3YSICh HATMCAHHBIMU (OPMYJIAMHU, TIOTYIUTH (POPMYIIBI IS TIepexoaa
OT PACCTOSIHHIA ¥ YIJIOB Ha TIOBEPXHOCTH AJUIMIICOM]IA K COOTBETCTBYIOIIUM PACCTOSIHUSAM M yrilaM
Ha IJIOCKOCTH.

3aKOHOB M300paXCHUSI MOBEPXHOCTH AJUTUIICOUIA HA TUIOCKOCTH MOXET ObITh OECUMCIICH-
HOE MHOYKECTBO; OUYCBHUJIHO, KaX/IbIii 3aKOH U300payKeHHs ornpeensercs BuaoM ¢yukiui fr u f2 B
MIPUBEJICHHBIX YPABHCHUSX.

1.2. Cnoco0bI mos1yuyeHusi NpoeKIun

CymiecTByeT /1Ba OCHOBHBIX CIOCO0a MOCTPOEHUs KapTorpapuueckux Mpoekiuii: 1) reo-
METPUUYECKUI; 2) aHAITUTUYECKUH.

T'eomempuyeckuil. DTOT CIOCOO OCHOBAH Ha 3aKOHAX JIMHEHHON MEepCHeKTUBbI. 3eMIT0 MpH-
HUMAIOT 32 IOBEPXHOCTh OINPEAENIEHHOr0 pajnyca U MPOEKTUPYIOT Ha OOKOBYIO TIOBEPXHOCTh IIU-
JUHJpa WK KoHyca. IlpuyeM, yka3aHHbIe MOBEPXHOCTU MOTYT JHOO0 KacaTbes, TUOO ceub e€ (pu-
cyHok 1.2.1.).

Pucynok 1.2.1 — CrangapTHbie mapaienu

JInHnn conpspKeHUs KacaTeabHOM WIH CEKYIEH MTOBEPXHOCTU € TOBEPXHOCTHIO AIIITUIICOMAA
Ha3bIBAIOTCS CMAHOAPMHBIMUY NAPATNENAMY UTU TUHUAMU HYLEEbIX UCKANICEHUI.

IIpy mpoEeKTUPOBAHUM TOYEK 3€MHOM IOBEPXHOCTH HA IUIOCKOCTb, IOJTYYaeM IEpPCIEKTHB-
HBIE NIPOCKLUMH. B 3aBUCUMOCTH OT yJaj€HUs TOYKM IJIa3a OT LICHTPa 3€MHOM IOBEPXHOCTH, BCE
MEPCIEKTUBHBIE POEKINHN MTOAPA3ACIIAIOTCS Ha:

a) eHoMoHUYecKue (YyeHmpanibHble) — TOUKA 3PEHHs COBMAIAET C LEHTPOM 3EMHON cepsl
(pucynok 1.2.2).
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MHoMoHuYeckan
Gnomonic

Puc.1.2.2. — 'HOMOHHUYECKHE TPOEKIINH

6) cmepeocpaghuueckue - TOUKA 3pEHUS] HAXOIUTCS Ha TIOBEPXHOCTH chephl (pucyHokl1.2.3).

Crepeorpaduyeckas
Stereographic

Pucynok 1.2.3 —. Crepeorpaduueckue npoeKuuu
8) opmoepaghuueckue — paccCMaTpuBaeT MOBEPXHOCTh U3 JFOOOM TOUKU BHE 3€MHOM CQEpHI.

[Tonmy4aercst myTeM NPOEKTUPOBAHUS TOYEK 3€MHOM cephl MyYKOM MapajuleIbHbIX MPSIMbIX JTy4eH,
OPTOTOHAIBHBIX K KAPTUHHOM TIOCKOCTH (prcyHOK 1.2.4).

Oprtorpacuyeckasn
Orthographic

Pucynok 1.2.4 - Optorpadudeckre NpoeKIuu

Ananumuyeckuii. ITOT cIocod MOCTPOSHUS MPOEKINI OCHOBaH Ha (hopMyIax, yCTaHABIIU-
BAIOIIMX (PYHKLIMOHATBHYIO 3aBUCUMOCTb MEX/y TOUKaMH NEPBON M BTOPOI MOBEPXHOCTH, UMEIO-
UX CIEAYIOUIUN BU:

X=f1 (93 )3
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Y=f2 (93 A).
AHaTMTAYECKHIA CITOCO0 TTOCTPOSHUS MPOCKIIUIN ABISETCS OoJiee THOKUM, IMTO3BOJISIET TTONTY-
YUTh OTPOMHOE MHOKECTBO HOBBIX MPOEKIIHH, TTO3BOJISET M3BICKMBATH MPOEKIIMU IO 3apaHee 3a-
JAHHOMY XapaKTepy UCKaKCHUSI.

1.3. Knaccudukanus kaprorpapuyeckux npoexuui

W3BecTHO, YTO MPU3HAKOB JJIsl KiIaccu(UKAIMK MOKET ObITh HECKOJIBKO, CIIEIOBATEIbHO, U
KJaccu(uKanuii MOKeT OBITh HECKOJIBKO; MPHU 3TOM CIIEAyeT 3aMETHTb, YTO OJHU M TE XK€ MPOEK-
LMY B 3aBUCUMOCTH OT MPHU3HAKa MOTYT MOMACTh B pa3Hble IPyIIbl. B HacTodlee BpemMs B HalIe
CTpaHe MoJb3yloTcs Kiaccudpukanuein Kaspaiickoro. CoriacHo ei, Bce MPOEKIUU KIACCHPHUIUPY-
I0TCSA IO CIEAYIOUINM MPU3HAKAM:

- XapaKTepy UCKAKEHUS;

- BUJIy MEPHUIMAHOB U Mapaiesield HOpMaabHOU CETKU;

- II0JIOXKEHHUIO 10JIF0CA HOPMaJIbHOW CUCTEMBI KOOPAMHAT.

Knaccugpurayusa npoexyuii no xapaxmepy uckasicenusi. CaMbIM CYIIECTBEHHBIM MPU3HAKOM
MIPOEKIUH SBISIETCS CBOMCTBO M300pakeHni. Hen30exHbIM ke CBOMCTBOM M300paKEHHH SBIISIOT-
csl MCKakeHHUs. XapaKTep HMCKaKEHUU ompenessiercss B 3aBUCUMOCTH OT TOTO, YTO HMCKa)KaeTcs —
JUTMHA, YTOJI WIH TUIomIaab. Eciu BenmunHa uCKaXeHu B OOJIbIIICH WM MEHBIIIEH CTETICHU 3aBUCUT
OT pa3MepoB U PopMbI U300paxaeMol TEPPUTOPUH, TO XapaKTep HUCKAKEHUM BCEIENI0 3aBUCUT OT
camoii npoekiuy. Bot nouemy npu BeIOOpE NPOEKINK PEIIAIOILYIO POJIb UTPAET XapaKTep UCKaxKe-
HHUM.

[lo xapaxkmepy uckasicenus npoOeKUU AENATCS Ha:

1) Pasnoyeonvhvle (KoHgopmublie) — YTIbl U a3UMYThI TIEpeNalOTcs 0e3 MCKaXeHUi, T.K.
MacmTaObl JJIMH B TOYKAX HE 3aBUCAT OT HampasieHHs. Kak ciencTBue, B THX MPOEKIUIX coXpa-
HseTCcs mofoOue B 6eckoHeYHO MalbIX YacTsax. Kaprorpaduueckas cetka B 3THX MPOEKIUAX OPTO-
roHaigbHa. Ha kaprax B paBHOYTOJIbHBIX MPOEKLUSAX MOKHO M3MEPATH YIVIBI U a3UMYThI, HA HHUX
y100HO MPOU3BOIUTH U3MEPEHUE ITIMH 110 BCEM HaIlpaBJICHUSIM.

2) Pasnosenukue (3x6usanenmuvle) — MacliTad IJIOMIAACH OCTACTCS MOCTOSHHBIM M paB-
HBIM €/IMHUIIE, a CJIEeI0BATENIbHO IJIOLIA U NepenatoTcs 6e3 uckaxxeHnil. Ha kaprax B paBHOBeNH-
KHMX IPOEKLHUAX MOXHO JeJIaTh COMOCTABIIEHUE TIOMIA IEH.

3) Pasnonpomedicymounvle (IKEUOUCMAHMHbIE) — MACIITad 1O OJHOMY H3 TJIABHBIX
HaINpaBJICHUHN cOXpaHseTcs U paBeH equnumie (a=1 wiu b=1).

4) [Ipou3ssonbHble — IPUCYTCTBYIOT BCE BUJIbI HCKAKCHH.

CsoiicTBa PaBHOYT'OJIbHOCTH, PABHOBCJIMKOCTHU, PABHOIIPOMEIKYTOYHOCTH OJHOBPEMCHHO Ha OI[HOI\/'I
W TOH Xe MMPOCKINN HECOBMCCTHUMBI. HpOGKHI/II/I, Ha KOTOpOﬁ BCHOAY OTCYTCTBOBAJIHU OBl MCKa)KEHUSA JJINH,
T.€. OBUIO OBl COXpPaHEHO MOCTOSHCTBO MacliTada, He cymecTByeT. Ha kapre MOryT OTCYTCTBOBaTh MO0 HC-
KaXCHUS YTJIOB, 1100 rmomaﬂeﬁ, HO OAHOBPEMCHHO OTCYTCTBOBATH MCKAKCHHS YTJIOB U rmomaz[eﬁ HC MO-
ryT. [loaToMy XapakTepHbIM CBOWCTBOM KapTOTrpaduIecKoil MPOEKINH SBIsETCS 00s3aTelIbHOEe HATMYHNE Ha
KapTe TOro NJik HHOI'O0 UCKAXKCHU .

Knaccugpurayusa npoexyuii no eudy mepuouaros u napaineneti HopmaieHou cemxu. Kiac-
cuduKalus IpoeKIUi 1Mo BUly HOPMaIbHON CETKH HambOoJsee HarjisaHa U Hauboliee mpocTa, U Io-
3TOMY OHa Jierde Bcero BocrnpuHUMaeTcsa. CreayeT MOoAYepKHYTh, YTO KIacCH(UKALUS MO0 3TOMY
MPU3HAKY KAacaeTcs TOJbKO MPOEKIUIl B HOPMaJIbHOM IOJIOKE€HUH, BUJ KOCHIX WJIM MOINEPEUHBIX
CETOK OyJIeT yXKe IpYroii, He OXBaThIBAEMbIN KIaccu(uKaue.

Knaccugurkayus npoexyuii no 8udy mepuouanos u napaiieneti HOpMAaibHOU CeMKU:

1) Kpyzosvie - poeKIMU, Y KOTOPBIX MEPUAMAHBI M Mapajuiel H300paXkaroTcsi OKPYKHO-
ctsimu (pucyHok 1.3.1). DkBatop u cp. MEpUINaH — MPsIMbIe JIUHUH. [I[pUMEHSIOTCS TS H300paxe-
HUS BCel MOBEPXHOCTH 3eMiin (Tpou3BoibHas ['puHTEHa, paBHOYronbHas Jlarpanxa).

Pucynoxk. 1.3.1. — Kpyzoevie npoexyuu



2) Asumymanvhule. [lapaienu — OHOICHTPEHHBIC OKPY)KHOCTH, MEPUAMAHBI — MTyYOK TPsi-
MBIX, PACXOAIIUXCS PaJUdaIbHO M3 IIEHTpa Mapajienacid. DTH MPOCKIUH MPUMECHSIOTCS B IPSIMOM
MOJIOYKEHHH - JIJIS TIOJISIPHBIX TEPPUTOPHIA; B MMOTIEPSUHOM - JIJISI K300PaXKCHHUS 3aMaHOT0 M BOCTOY-
HOTO TIOJIYLIAPHIA; B KOCOM - ISl H300paKEHUSI TEPPUTOPUI, UMEIOLIMX OKPYTIyio Gopmy (pucy-
Hok 1.3.2).

3) Hununopuueckue. ITapaniend - napaieabHbIC IPIMbIC, EPICHIUKYISIPHBIC OCEBOMY

Pucynok1.3.2 — A3uMyTanbHble IPOEKIUU

MepUMaHy, MpUYeM Mapajlie]id BCerja paBHOpa3/CiCHHbIC (OTPE3KH Mapajuieield MpOoropIuo-
HaJIbHBI Pa3HOCTAM I[OJIFOT); MCpUAUAHLBI - BCE MCPUAUAHBI ITPAMBIC, IECPIICHANUKYIAPHBIC ITapajljic-
nsM. PaccTosiHUS MeXTy MepUAMaHaMK TIPOIIOPIIMOHAIBHBI PAa3HOCTSM JOJITOT. B 3THUX mpoeknusix
MOKHO M300pa3uTh BeCh 3eMHOM map. Hanbornee BBHITOAHBI 3TH MPOSKIUU I U300paKeHHsI Tep-
PUTOpPHUH, PACTIOIOKCHHBIX BOJIM3HM SKBATOPUAIBHBIX IIMPOT U PACTAHYTHIX BIOJb dKBATOpa (WK
BJI0JIb HEKOTOPOU CTaHAapTHO# mapasuienn) (pucyHok 1.3.3).

X,

~ i oo

Pucynok 1.3.3 —. [lununapudeckue NpoeKuu

4) Konuueckue — napajieny - IyTH KOHLIEHTPUYECKUX OKPYKHOCTEH, OOLIHiA LIEHTP KOTO-
PBIX JIKHT HAa OCEBOM MEpHAMAHE WIH €ro MpOAoDKeHHH. Ilapayuienn paBHOpa3/ieNeHHbIC, T.C.
BJIOJIb K&X/OHM Mapauielid OTPE3KU MEXIYy MEpHIMaHAMHU OJMHAKOBBIC; MEPUINAHBI - MYYOK Ips-
MBIX, PACXOMSIINXCS PaAUaIbHO U3 TOYKH, SBJISIOMICHCS LEHTPOM Mapajuiesieil. YTIIbl MEXKIy Me-
pUIMaHaMH TMPOMOPIMOHAIBHBI PA3HOCTSIM HX JOJTOT. DTH MPOCKIHH HAuOOJiee BBITOIAHBI IS
M300pakeHUsI TEPPUTOPUIA, PACIIONIOKEHHBIX B CPETHUX IIMPOTAX U PACTSIHYTHIX BAOJb Mapasenei
(pucyHok 1.3.4).

Pucynok 1.3.4 — Konnueckue npoeKkuu
5) llcesookonuueckue — MapajieNiv - Tyr'd KOHICHTPUYECKUX OKPYKHOCTEH, OOIIHMI LEHTp

KOTOPBIX JIC)KUT HAa OCEBOM MCPUANAHE WX €T0 MPOJODKCHHUU, MEPUIHUAHBI — HEKOTOPBIC KPUBEIC,
CUMMCTPUYHBIC OTHOCUTCIIBHO CPCIAHCTO HpHMOHHHCﬁHOFO MEpUaANaHa. Hawnbonee BBII'OAHBI OJIA
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M300pakeHus TePPUTOPUH, UMeroIUX (OopMy KBajapaTa ¢ BOTHYTHIMU CTOpOHaMH (Tipoekuus bon-
Ha — IpUMEHsieTcst 171 KapTel Opannmn) (pucyHok 1.3.5).

Pucynok 1.3.5 — I[IceBnokoHnYECKUE MPOESKIIMHU

6) [lcesdoyununopuyeckue — TapalUIeNU - MapajUlelbHbIe NPSAMBIC, MEPHCHINKYIISPHbIC
O0CeBOMY MepuauaHy. B OosbIIMHCTBE CiyyaeB paBHOpPA3/EICHHBIC; MEPUIMAHBI — HEKOTOpHIC
KPUBBIE, CHMMETPUYHBIE OTHOCUTEIIBHO CPEIHET0 NPSIMOJIMHEMHOro Mepuauana. Mcenoisbsyrorcs
IUIs U300pakeHusl Bcel 3eMHOM moBepxHOCTH. Hanbosee BBITOAHBI Ui M300paKeHUsT TEPPUTOPHIA
pacTAHYTHIX BJIOJIb CPEJIHEr0 MEpUIMAaHA U 3KBaTopa (PaBHOBENIMKAs CUHYCOMJAlbHas MPOEKLUs
CaHcoHa, paBHOBEJIMKAsl CUHYCOUAANIbHAs MPOEKIUS DKKEepTa, paBHOBEIMKAS JUIMIITUYECKAs IPO-
exiust MonbBeiine) (pucynok 1.3.6).
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Pucynoxk 1.3.6 — [IceBgonmnmmHaprudecKue mpoeKIuu

7) Ionukonuueckue — mapajiesu - IyTH OKPYKHOCTEH (OKPY>KHOCTH), IIEHTPBI KOTOPHIX
JIEKaT HA OCEBOM MEPUIUAHE CETKH MIIM HA €ro NPOJOLKEHUH; MEPUINAHbl — HEKOTOPBIE KPUBBIE,
CUMMETPUYHBIE OTHOCUTEIILHO CPEIHETO MPSIMOJIMHEWHOTO Mepuanana (pucynok 1.3.7). [lupoko
MIPUMEHSIOTCS JUISl MEJIKOMacIITaOHBIX 0030PHBIX KapT, BBITOIHBI JJIS1 U300pakeHUsl TEPPUTOPUH,
PacTSIHYTBIX BIOJb CPEIHET0 MEpUANaHa (IpocTasi MOJIMKOHUYECKask MPOEKIIMsI, BUJOU3MEHEHHAS
MOJIMKOHUYECKast TPOSKIMS JUIsl MEXTyHapoAHOH kapThl Mupa B Macmitade 1:1 000 000).

Pucynoxk 1.3.7 — [onukoHMYeCKHE MPOEKLIUU

Knaccugurayus npoexyuii no nonosirceHuro noaoca HOpMAaibHOU CUCHEMbl KOOPOUHAM.

[ g Py (@0:h)

Pucynoxk 1.3.8 —. [ToctpoeHue kapTorpaguueckoil CETKH B CUCTEME KOOPIUHAT
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Po - monroc HOpMaJIbHON CUCTEMBI KOOPAMHAT COBMEIIAETCA C LIEHTPAJILHOM TOYKOM KapTo-
rpadupyemoit Tepputropuu (pucynok 1.3.8). 1o nemaercst Ay TOro, 4ToObl YMEHBITUTH BEIMYHUHBI
MCKa)XEHUH B Ipejenax kaprorpadupyemoi repputopun. B 3aBucuMoctu ot BenuuuHbl @ = 0 Bce
MIPOEKIMH KJIACCUPUIUPYIOTCS:

1) Tonapuvie (HopmanbHbie) — MOTOC HOPMAIBHONW CHUCTEMBI KOOPJIMHAT COBIAIACT C
reorpaduueckum - 0 = 90° (pucynox 1.3.9.)

NONAPHbIA acnekT
polar

Pucynok 1.3.9 —. IlonspHble npoexuuun
2) Ilonepeunvie (mparncseepcuontle) — MOIOC HOPMAIBHON CHCTEMBI COBIIAIAET C SKBATO-
poM - 0=0° (pucynoxk 1.3.10.).

L

3KBaTOpPUanbHbI acnekT
equatorial

Pucynok 1.3.10 —. [Tonepeunsle npoexuuu

3) Kocvie (haxnonnvie) — TOIOC HOPMATBHOW CHCTEMBI KOOPMHAT PACIIONAraeTcsi MEeXIY
reorpadu4ecKuM MmoIrcoM 1 3KBaTopoMm - 0°< ¢0<90° (pucyHok 1.3.11.).

AN A2
A Siedenl”

HaKIOHHbI acnekT
oblique

Pucynok 1.3.11 —. Kocsie (HakJIOHHBIE) TPOSKIIHH
1.4. Bb10op u pacno3HaBaHHe KapTOrpagu4ecKux NpoeKuui

[Ipu cozpanuu MOOBIX KapT BaXKHOE 3HAYEHHE MMEET BOIPOC O BHIOOpE KapTorpaduyeckux
HpOGKHI/II\/’I, O6€CH€‘—II/IBaIOI]_[I/IX OINITUMAJIBHOC PEIICHUE 110 OTUM KapTaM pas3JIMYHBIX 3aaa4d.

Bri6op xaprorpaduyeckux nNpoekuuit 3aBUCUT OT MHOTHX (DAKTOPOB, KOTOPbIE MOYKHO pa3-
JEJINTH HAa TPU IPYIIIIEL.

K nepBoii otHeceM (hakTopsl, XapakTepu3yromue 00beKT KapTorpagupoBanus. ITo reorpa-
(uyeckoe MoyIoKeHHEe n300paxaeMoi TEPPUTOPUH, €€ pa3Mmepbl, popma rpanul (KOH(GUTrypamus),
CTEINEeHb MOKa3a CMEXHBIX C KapTorpadupyemMoil 00JacTbi0 TEPPUTOPUN, 3HAUMMOCTb OTJIEIbHBIX
ee yacTe.
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Bropast rpynna Brimrodaer (GakToOpbl, XapaKTepU3YIOIIUE CO3/1aBaeMyI0 KapTy, CIOCOOBI U
YCIIOBHS €€ HMCIIOJIb30BaHMs. B 3Ty rpyIimy BXOAST Ha3HAUYCHUE M CICIHAIA3AINS, MAcIITad U co-
JepKaHUe KapThl, 3a/1a4l, KOTOPBIC OYAyT pemaThes Mo Hel (KapTOMETPUIECKIE, HABUTAIlIOHHBIC
Y 1Ip.) ¥ TpeOOBaHUS K TOYHOCTH UX PEIICHHUS, CIIOCOOBI HCITOIb30BAHMS KapThI.

K Tperbeli rpymme oTHeceM (DaKTOPBI, KOTOPHIE XapaKTEPU3YIOT MOIYIaeMYyIO MPOCKITHIO.
DT0 ee xapaKTep UCKAXKCHHM, YCIIOBUSA 00eCIeYeHHsSI MUHUMyMa MCKa)KCHHUH W JOMYyCTUMBIC MaK-
CUMAJIbHbIC UCKXEHUS JJIMH, YIJIOB U IJIOMAACH, XapaKTep UX paclpeaciieHus, N300paxeHue mo-
JIIOCOB, YCJIOBUS CAMMETPUYHOCTH KapTOrpauuecKoil CeTKH OTHOCUTEIIBHO 3KBATOPA U T.1I1.

Br16op kapTorpaduueckux nmpoeKnuid OCyIIecTBISICTCS B IBa 3Tala: Ha IEPBOM yCTaHABIIH-
BaeTCsl COBOKYITHOCTh MPOCKIUH (MJIM UX CBOWCTBA), M3 KOTOPBIX IEJIECO00Pa3HO MPOU3BOIUTH BhI-
00p; Ha BTOPOM - OIIPECIISIFOT HCKOMYIO TIPOEKIIUIO.

Bce dakTopsl mepBoii rpyIbl, Kak MPaBUIIO, JOJDKHBI ObITh TBEPJO 3aJaHHBIMHU. VX yuer
MIPEIIoJIaraeT, MPexae BCEro, BEIOOP TAaKUX MPOEKIINI, B KOTOPBIX UX IEHTPAIbHBIC TOUYKU U IICH-
TpaJIbHBIC JTUHUH, BOJIM3M KOTOPBIX MAcCIITA0bl MAJIO M3MEHSIOTCS, HAXOIATCSA B IICHTPE KapTorpa-
(bupyeMoil TeppUTOpUH, & IIEHTPAILHBIC JIMHUU HAMPABJICHBI, 10 BO3MOXKHOCTH, 110 HAIPABICHUIO
HAHOOJIBIIETO MPOTKEHUS ITUX TEPPUTOPHUH.

[ToaToMy 1JIsI MHOTHX KapT BEIOMPAIOT:

- YuruHOpuyecKue npoeKkyuu - s TEPPUTOPUH, PaCIOI0KEHHBIX BOJU3U U CHMMET-
PUYHO OTHOCHTEIHHO SKBATOPA U BHITSHYTHIX TI0 JOJTOTE;

- KOHU4ecKue npoekyuu - JUisl TAKKX Ke TEPPUTOPUH, HO HE CHMMETPHUYHBIX OTHOCH-
TEJIHHO YKBATOPA WIIH PACTIOIOKEHHBIX B CPEAHHUX IIHPOTAX;

- A3UMYMAanbHble npoeKyuu — U N300pasKeHMsI MOJISIPHBIX 00JIACTeiH;

- nonepeunvle U Kocvle YUIUHOpU4ecKue npoekyuu - s u300paKeHUsT TePPUTOPHH,
BBITSIHYTBIX BJI0JIb MEPHIUAHOB HIIH BEPTUKAJIOB;

- nonepeunvle Uil Kocole a3uMymanbhble npoekyuu - A MoKa3a TePPUTOPUH, odep-
TaHUS KOTOPBIX OJIM3KH K OKPYKHOCTH U T.II.

TakuMm 00pa3om, ydeT (pakTOpOB ITOH TPYIITHI Ja€T BO3MOKHOCTh MIPEIBAPUTEIHLHO YCTaHO-
BUTh COBOKYITHOCTb MPOEKIUH (MJIM UX CBOMCTB), U3 KOTOPHIX I1€JIECO00Pa3HO OMPEENSITh HCKO-
MYIO TIPOCKITHIO.

Bropas rpymnmna ¢akTopoB sSBISETCSI OCHOBHOM MpU PEIICHUU MMOCTaBICHHOM 3ana4un. Mmen-
HO, UCXOJISI U3 YCIIOBHIA 3TOW TPYIIIBI, OMPEISISIOT OTHOCUTEIBHYIO 3HAYMMOCTE (PAKTOPOB TPETh-
eil Tpynmbl: Kakue U3 HUX SBJSIOTCS B KOHKPETHOM ciydae Hambosee CYIIeCTBEHHBIMHU, a KaKue
(akTOpbl MOXKHO HE yYUTHIBATh. [IpyM 3TOM HEKOTOpBIC W3 TPEOOBAaHWM, HAIIPUMEP, O KEIACMOM
XapakTepe UCKAKEHH MPOEKIINH, MAKCUMAIIbHO TIOMYCTUMBIX UX BEIMYMHAX, N300paKeHUHU TOJTIO-
COB, CHMMETPUYHOCTH MJIM aCUMMETPUIHOCTH KapTOTrpaduIecKOr CeTKH, Pa3IeICHHOCTH MEPHIH-
aHOB W Tapasieiei, HaJu4YuU MEePEeKPHIBAIOIINXCS YacTO M300pakeHUs U T.II. B OMPEIEICHHBIX
CIIyYasix MOJJIeKAT OE3yCIOBHOMY y4eTy. DTO 3HAYHT, YTO BEIOOP MPOCKITUU JOKEH BBITIOTHATHCS
B JIaHHOM CITy4ae TOJbKO M3 COBOKYITHOCTH MPOEKIIUN, B KOTOPOIl 3ajjaHHbIE TPeOOBaHUS MOIHO-
CTBIO YIOBJICTBOPSIOTCS, HAIIPUMEP, TOIBKO U3 PAaBHOBEIIMKUX IMPOCKITUN WIIH TOJBKO M3 TTPOSKITHIA
C OpPTOTOHAJBHON ceTkoil u T.m. Takum oOpa3om, (HakTOpsl, TPUOOpETAIOIINE B JTAHHOM KOHKpET-
HOM ciTy4ae 0e3yCJIOBHYIO 3HAYMMOCTh, B JIOMOJHEHUE K (haKTOpaM TEePBOM T'PYIIIBI, ITO3BOJISIOT
PEUINUTh MEePBYIO YacTh 33/1a4M - YCTAHOBUTH COBOKYITHOCTD MPOEKIUH (MM WX CBOMCTB), U3 COCTa-
Ba KOTOPOW IeJIeCO00pa3HO ONPEIeIATh HCKOMYIO TTPOSKITHIO.

[Tocne BbIIETEHHS BCEX ITUX (PAaKTOPOB, MOISKAIINX 00I3aTEIBHOMY YUETY, BBIIIOIHIETCS
pamkupoBaHue (MepapXus) BCeX MPOYHX (HaKTOPOB, OMPEICNIICTCS OTHOCHTEIbHAS 3HAYUMOCTH
Ka)KJIOTO U3 HUX MPHU BEIOOPE KOHKPETHON MPOEKIIUH.

Kak yxe oTMedasioch, y4eT (akTOPOB TEPBOH TPYMIBI MO3BOJISIET YCTAHOBUTH COBOKYTI-
HOCTh TIPOEKIIUI, U3 COCTaBa KOTOPOU IeIeCO00pa3HO OMpenesaTh HCKOMYIO MPOSKIHi0. BrusHue
Ha pelIeHre JTAaHHOW 3a7a4 dTUX (aKTOPOB BO3pPACTaET BMECTE C YBEIMICHHEM Pa3MepOB H300pa-
’KaeMBIX 00J1acTeM.

62



JUise yMeHBIIeHUsI BEJIMYMH UCKAKEHUH M oOecrieueHne Jy4IIero uxX pacrpenesneHus, 0co-
OEHHO IpU KapTorpadupoBaHUM KPYIHBIX TEPPUTOPUI, CTPEMSTCS, YUECTh MOJIOKEHUE LIEHTPallb-
HBIX TOYEK U JIMHUH MPOEKINI U MX COOTBETCTBHE IeorpauuecKoMy MOJI0KEHUIO TEPPUTOPUH.

B Tex cnydasx, koraa n300paskeHHIo MOoJIeKaT KPYIHbIE 10 IUI0IIAAN 00JIaCTH U, ClIe0Ba-
TEJIbHO, MCKAXCHUS JJIMH U TUIOIMAAel OyayT JOCTUTaTh 3HAYUTEIBHBIX BEIUYMH, IpeHeOpeupb KO-
TOPBIMH HEBO3MOKHO, CIIEyeT BbIOMpATh HE T€ MPOEKIUH, B KOTOPBIX UCKAXEHUS JJIUH MUHU-
MaJibHbl, a T€, B KOTOPBIX MPOILE YUYUTHIBATH BIUSHUE 3TUX UCKa)KEHUH.

Mcnonb30BaHUM MPOEKIUI ¢ MaJIbIM UCKA)KEHUEM YTIJIOB HEN30€KHO MPUBOJIUT K yBEIHYE-
HUIO0 MCKKEHUS IO B 3TON MpoeKuu U HaoOopoT. [losTomy B cinydasix, Koraa B PaBHOM
CTEIIEH! HE)KeJIaTeJIbHbl U MCKAKEHMsI YIJIOB M IUIOIIAJAEH, 11es1eco00pa3HO HUCIOIb30BATh MIPOEK-
UM, OJIN3KHE K PABHOIIPOMEKYTOUHBIM.

ITpu coznaHnun MeIKOMacIITaOHBIX KapT, NPEAHAa3HAYEHHBIX Ul 3pUTEIbHOIO BOCIIPUATHS,
CYIIECTBEHHBIMH (DaKTOpaMHu SIBJISIFOTCS HamOosiee MpaBWIIbHAS Nepeaada OTHOCHUTEIBHOCTH T'eo-
rpauuecKoro pacroioKeHus TeppUTOpUi, B KapTorpaduieckoil cetku, Hanuuue spdexra che-
PUYHOCTH U JpYTHE.

Takum obOpa3zom, kaprorpaduyeckue MPOEKIUH HEOOXOJMMO BbIOMpPATh MOJ YCIOBUEM,
9TOOBI OHM HE TOJIBKO 00ECIeUnBAI MUHUMYM MCKa)KEHUH, HO M YTOOBI XapaKTep UX MCKaKCHHMA
obecreyrBall ONTUMAJIbHbBIE YCIIOBHSI PEILICHHs 3a/1a4 110 KapTaM, BHITEKAIOIINE U3 UX Ha3HAUCHMS.

Pacnosnasanue kapmoepaguyeckux npoexyui.

OnpeneneHue BUJA NPOCKLUHU, a TAK)KE XapaKTepa U paclpelesIeHUs] UCKaXEHUM, UMeeT
MIPaKTUYECKOE 3HAYEHHE MIPH M0JIb30BAaHUH KapTaMHu.

PaccmoTpum oOuiye npaBuiia JUisl paclO3HABaHUS MTPOEKLUI MO CeTKe sl MeJIkoMaciTao-
HBIX KapT, OXBAThIBAIOLINX TEPPUTOPUH MATEPUKOB, MOITYIIAPUS U BCIO 36MHYIO IIOBEPXHOCTb.

Lununopuueckue npoexyuu. Ecny napaiienu — npsiMble JIMHUYU, a MEPUIUAHBl — IEpIEH U~
KYJISIPHbIE UM PaBHOOTCTOSAIIME INPsMBbIE, TO MEpe] HAMHM OJIHA U3 LMIMHJIPUYECKUX MPOEKIHUM B
HOPMaJIbHOM I10JIO’KEHHUU.

VY paBHONPOMEKYTOUHON MPOEKINH MapalyieIn PaBHOOTCTOSIINE; PaBHOBEINKAS TPOEKIIHS
MEET MPOMEXKYTKH MEXAY HUMHU, YMEHBIIAIOIIMECS K TOJIK0CAM; ECIIH K€ TPOMEXYTKH MEXIY Ia-
payIeNns MU YBEIMUMBAIOTCS 110 MEpe MPUOIMKEHUS K TIOJIF0caM, IpruyeM Ha mupote 60° nmpomexy-
TOK MEXIy NapajjiesisiMU B JIBa pa3a OOJIbIlIe TAaKOTO e MPOMEeXYTKa Ha dKBATOpe, TO MPOEKIHS
paBHoOyroibHasi Mepkatopa. [lpu Oosnee MeIIeHHOM HapacTaHUU MPOMEKYTKOB MEXIY INapasie-
JSAMHM B KpallHMX LIMPOTaX MOXHO IMPENNoJIOkKHUTh, YTO KapTa COCTaBlIeHA B cTepeorpaduueckoi
LHMIMHIPUYECKON MPOESKIUH.

Konuueckue npoexyuu. B KOHUUECKNX NMPOEKIUAX MapajUIe]d — KOHIEHTPUYECKUE OKPYK-
HOCTH, @ MEPHUIUAHbI — MPsIMBIE (PaANYChl ITUX OKPY>KHOCTEH), MpUYeM yTIibl MEXYy HUMU MEHb-
1€ pa3HOCTH JOJTOT B Hatype. IIpu 3TOM, ecnu mapanienyu paBHOOTCTOSIIKE, TO IPOEKLUs PaBHO-
MIPOMEXYTOUHAs1, €CIIM PACCTOSHUS MEXKY MapajljiesIiMU YObIBalOT B 00€ CTOPOHBI, HAUWHas OT He-
KOTOpOM CpeAHel Napajliesid, TO NEepell HaMH - PaBHOBEJIMKAs KOHMYECKAas MPOEKLMs, a E€CIIH,
Hao00pOT, YBEIMYUBAIOTCA, TO — PABHOYT'OJIbHAsI KOHUYECKAs.

MepuivaHbl ¥ Napajuielid epeceKarTcsl B KOHUUECKUX MPOESKLMIX MO IPSMBIM YTJIOM.

Asumymanvhvle npoekyuy. B HOpMaJIbHBIX a3UMYTalIbHBIX MPOEKUMSX Napajlie]d — KOH-
LEHTPUYECKUE OKPYKHOCTH, & MEPUAUAHBI — PAIUyChl 3TUX OKPYKHOCTEH C yriiaMu MEeXy HUMH,
PaBHBIMU Pa3HOCTH JOJTOT B HATYpE.

HopmainbHble ceTkM a3uMyTalbHBIX MPOEKIMA MPUMEHSIOTCS Ui NU300pakeHUs! MOJIIPHBIX
obOnacreid. [lpum »TOM, ecinM pacCTOSIHUS MEXIy HapauleNsiMd OJMHAKOBBIE, TO TPOEKIUS—
PaBHONPOMEKYTOUHASI; €CIIM PACCTOSITHUSA MEXAY HUMHM YMEHBIIAIOTCS OT IOJII0CA K DKBATOPY U HA
sKkBaTope cocTaBisAoT 0,7 HHTEpBalla MEX/ly Mapauies MU y MOJIF0Ca, TO 3TO PaBHOBEJIUKAs a3UMY-
TaJbHAsl MPOEKLMS; €CIM PACCTOSHUSA MEXKIY NapajUlesIIMU y 3KBAaTOpa YMEHBINAIOTCS €IIE CHIIb-
Hee, TaK, YTO OHHU IOYTH CIMBAIOTCA, TO MPOEKIHs opTorpaduueckas. B paBHOyronbHOU a3umy-
TaJIbHOM (cTepeorpaduueckoil) MpoeKud B HOPMAILHOM I0JIOKEHUH PACCTOSIHHUS MEXAy IHapaj-
JIENISIMUA YBEJIMYMBAIOTCS OT MOJIIOCA K IKBATOPY MPHUOIU3UTENBHO B JIBAa pa3a, a B THOMOHUYECKOM
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MIPOEKIIUM OHU BO3PACTAIOT 10 OECKOHEYHOCTH, MMO3TOMY Ha KapTax B ATOM MPOEKIHMU BO3MOXKHO
M300pa3uTh TEPPUTOPHUIO MEHBIIIE MOTYILIAPHSI.

A3MMyTaJIbHBIE IPOEKIIUU IPUMEHSIOTCS B IIONEPEYHOM IOJIOKEHUH JUIsl KapT MOJIyILIApHil.
JInst oro3HaBaHUs CPeIM HUX OTIEIbHBIX BHJIOB IIPOCKLUUNA JEHCTBYIOT T€ K€ MPaBWIIa, YTO U IS
HOpPMAaJIbHBIX CETOK, C TOM pa3HUIIEH, YTO MHTEPBAJIBI MEXKY MTAPAIIEIISIMU HAaJI0 OIPEAEIIATH BJIOJIb
OCEBOr0 MEPUJIMAHA OT LIEHTPAJIbHON TOYKU K MOItocaM. Tak ke JTOKHBI U3MEHAThCA U PACCTOS-
HUS MKy MEpUIUaHaMH, CYMUTaeMble 110 IPSIMOJIUHENHOMY 3KBaTtopy. Kpome Toro, nonepeunyro
cTepeorpapuuecKyro MPOEeKIUI0 MOXKHO OTJIMYUTH OT MPOUYUX IO BUAY MEPHUIMAHOB U Mapauiesei,
KOTOPBIE M300pakatoTCsi Ha HEW OKPYKHOCTSIMH, @ MOTEPEUYHYI0 THOMOHUYECKYI0 — I10 BUIY Me-
pUAMAaHOB, N300pakaeMbIX MapauIeIbHBIMU MPSIMBIMU.

AzuMyTanbHbIE TPOEKIUU MPUMEHSIOTCS TAK)KE B KOCOM IOJIOKEHHUH [T N300pakeHus Ma-
TEepUKOB. /[ uX pacrno3HaBaHusl HaJ0 U3MEPATH MPOMEKYTKHU BJOJIb MPAMOIMHEHHOTO MEpUAaHa
BOJIM3M LEHTPAJbHOW TOYKHM M Ha Kparo, MPUMEHSSA TE€ K€ IpaBHUJIa Ul ONO3HABAHUA, YTO M JJIA
HOPMaJIbHOW CETKH.

[Ipoekiuu ¢ kpyroeiMu napasiensMu. [IceBnokonnueckas npoekuus boHHa UMEET CETKY,
CUMMETPUYHYI) OTHOCUTEIBHO CpPEIHEro MPSMOJIMHEWHOIO MEpUIUaHa, Pa3AesICeHHOro Iapai-
JeNSIMU Ha paBHBIE YaCTH; MapajlieNM - KOHLEHTPUUYECKUE OKPYKHOCTH, pa3/ieJI€HHbIE KPUBOJIU-
HEWHBIMU MEpUIUAaHAMU HA PABHBIEC YACTH.

[TpocTas moauKOHMYECKAs MPOEKIUS OTIMYAeTCsl OT NpoeKUuru boHHa Mo BHEIIHEMY BUAY
T€M, YTO Mapajjieldi B HEH H300pa)KaloTCs paBHOPA3-JCICHHBIMH AYraMH OJKCIEHTPUYECKUX
OKPY>KHOCTEH.

KpyroBas npoekimus ['puHTeHa MOKeT OBITH OmpejeNieHa M0 MEPUANAHAM M MapauielisaM,
M300paKaIONIMMUCS OKPY>KHOCTSIMH, CHMMETPUYHO TPSIMOJIMHEHHOMY OCEBOMY MEpPUAMAHY U JK-
BaTOpY, IPU 3TOM B OTJIMYKE OT MOMEPEYHON cTepeorpaduyeckoi MpOeKInU SKBATOP JAEIUTCS Me-
pUAMaHaMU Ha paBHbIE YaCTH, PACCTOSHUS MEX1Y NapaulesiMU BJIOJIb OCEBOTO MEPUANAHA YBEIU-
YUBAIOTCS IPUMEPHO B 2,3 pa3a OT LEHTPAJIbHON TOYKHU K MOJIOCAM, MEPUANAHBI U Mapajuiesn me-
peceKaroTcsl He MO/ MPSMBIMU yIilaMu (KpoMe IepeceuyeHuil ¢ 0CEBbIM MEPUIMAHOM U 3KBATOPOM).

Tlcesooyununopuueckue npoexyuu. Bo Bcex MCeBIOUMIMHIAPUYECKUX MPOSKLUAX Mapaie-
U U300paXkaroTcs MPSAMBIMH, @ MEpPUINAHbl PAa3IUYHBIMU KPUBBIMH, CUMMETPHUUYHBIMH OJHOMY
MPSMOJMHENHOMY Mepuanany. [Ipy 5ToM nIpUMEHSAIOTCS NICEBIOLMINHAPUIECKHE TPOEKIIMU KaK C
paBHOpA3JIEICHHBIMU MEpHIMaHaMU U MapajljiesisiIMM, TaK U ¢ HEpaBHOpA3JleleHHbIMU. B HekoTo-
PBIX MPOEKLUAX MOJOC U300pakaeTcsi TOUKOH, B IPYTUX - MOJISIPHON JINHUEH.

Bbonbuas rpymmna nceBaoUMIMHIPUYECKUX MTPOEKINI HMEET CHHYCOUJAIbHbIE MEPUANAHBI.
ITpu 3TOM, ecnu mapajuieay paBHOOTCTOSIINE U paBHOPA3/IeIeHHbIE MEpUIMaHAMH, a MOJIIOC U300-
pakaercsi TOUKOH, TO 3TO MCEBAOLMINHIPUYECKas paBHOBeNUKas Mpoekius CaHCOHa.

Ot npoekuun CaHCOHA OTIIMYAIOTCS ONM3KUE MEXAy COOOH MO BHEIIHEMY BHJly paBHOBE-
JUMKHE CUHYCOMAaIbHbIe Mpoeknu JDkkepTta U B. B. Kaspaiickoro (1936 r.), B KOTOpBIX HHTEPBAJIBI
MEXy Mapajules MU YMEHBIIAIOTCS OT 9KBATOpa K MOJII0CaM, H300pakaeMbIM MOJISIPHBIMU JTUHU -
MU, paBHBIMH ITOJIOBUHE KBATOpa, Mapajiein paBHOPa3/IeICHHbIE.

B paBHOBENHMKON 3JUIMNITUYECKON MPOeKIMU MOJIbBENIE COMIACHO ONPEACIECHUI0 MEpUANa-
HbI U300pa)KaroTCs SJUTUIICAMH, JETSIIMMH KaKIyl0 Mapaijielib Ha paBHbIE YacTH; MOJIOC U300pa-
YKAETCS TOUKOU.
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2. CIIOCOBbI KAPTOI'PAOUYECKOI'O U30OBPAKEHUA

Jns mokaza pa3MelleHusl, Ka4eCTBEHHBIX U KOJIMYECTBEHHBIX XAPAKTEPUCTUK SIBJICHUM HX
B3aUMOCBS3EH U JUHAMUKH MCIOJB3YIOTCS CHOCOOBI KapTOrpaduueckoro u300pakeHus: Crocoo
3HAYKOB (BHEMACIITa0HBbIC 3HAKH), JIMHEHHBIC 3HAKW, M3OJIMHUU, KAa4eCTBEHHBINH (HOH, KoJHMue-
CTBEHHOTO (pOHA, apeasbl, KAPTOrpaMMbl U KapTOJIHWarpaMMbl, TOYEUHBIH CITOCO0, CIOCOO 3HAKOB
JBU>KEHUS, TIOKAJIM30BAHHBIEC THATPAMMBI.

2.1. Cioco0 3HaYKOB

Cnoco6 3nauko6 NPUMEHSIOT JUIsl TepeAadyd TUIAHOBOTO TMOJIOKEHHS, KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX XapaKTEPUCTHK OOBEKTOB, IO CBOMM pa3MepaM HE BBIPAXKAIOMIMXCS B MaciiTade
KapThl, HO MMEIOLINX YETKYI0 TOYCUHYIO JIOKanu3anuo. Hampumep HacenEHHBIX MyHKTOB, MECTO-
POXIEHUH TMOJIE3HBIX UCKOMAEMBbIX, TPOMBIIIICHHBIX TPEANPUSATHNA, OTJCIBHBIX COOPYKEHH, OpH-
SHTUPOB Ha MeCTHOCTH. [l mepemayn XapakTepHCTUK KapTorpadupyeMbIX OOBEKTOB HCIIONB3Y-
1oTcs popma, BeIMYMHA M 1BET 3HAYKOB. [0 Gopme 3HauKM ObIBalOT aOCTPAaKTHBIMU T'€OMETpHYE-
CKUMU (KPYXXKH, TPEYTOJIbHUKHU H T. 1.), OYyKBEHHBIMH U HATJISAHBIMU NMUKTOTPApUUSCKUMHU (KOH-
Typ camoJéra, >KUBOTHOTO | Jip.). I[limomans 3HaYKOB reOMEeTpU4ecKoil (GOpMBI MOXKET OBITH IPO-
NOPIMOHANBFHA KOJMYECTBEHHOMY IOKa3aTeN0 KapTUPyeMbIX 00bekToB. dopMa M IBET 3HAYKa
Jaie BCero HecyT KauecTBEHHYI0 nH(popMaruio 00 n3o0pakaeMoM 00bEKTe, a pa3Mep U BHYTPEH-
HSISL CTPYKTYpa — KOJIMYECTBEHHYIO HH(POPMALHIO.

3HAYKH ]|

ObpabatsiBaronLas Jlobra

NPOMUNIVICHHOCTS ‘ Hedyry
MALIHHOCTPOCHNE

XHMHYCCKAR ‘_\ Cepl

HedrenepepabarEaonas

® POHIBOACTEO CTPOHTEALHEX
W \ATePHAION
) mnnesas

Pucynok 2.1.1 - Crioco6 3Ha4K0B
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Pucynok 2.1.2 — Cnioco6 3HaukoB
a) reoMeTpuueckue; 0) OyKBEHHBIE; B) HATTSAHBIC; T) CTPYKTYpPHBIE

2.2. Cnoco0 JuHEeHHLIX 3HAKOB

Cnocoo6 nuneinbix 3HaK06 UCIIONb3yeTCs A NEpeJadyl JIUHUM B UX TEOMETPUUECKOM I10-
HUMaHUU: TpaHull, OEperoBbIX JIMHUMN, TEKTOHUYECKUX HAPYLIEHHUH, JOpOru, peku, paziomsl. MHo-
r7la 3TOT CIOCO0 MyTalT CO CIIOCOOOM 3HAKOB JBMXeHHsA. HeoOXoauMo OTMETHUTh OCOOEHHOCTb
crioco0a JIMHENHBIX 3HAKOB: OH JIOJKEH MOKa3bIBaTh JIMOO JIMHUH, PEATILHO CYIIECTBYIOIIUE B MPHU-
pole (HampuMep, T0poTH), TMO0 JTMHUU MPOTSHKEHHOCTH BBITSHYTHIX CTATUYHBIX WA TUHAMUYHBIX
00BeKTOB (XpeOThl Ha oporpaduueckux cxemax, JuHuu (ponta). Ilepemernienne IUHAMHYHBIX
00BEKTOB (Hampumep, aTMOC(HEepHBIX (PPOHTOB) MOXKHO NEPEAaBaTh CUCTEMOM JIMHEHHBIX 3HAKOB,
OTHECEHHBIX K pa3HbIM AaTaM. B 11e0m nuHelHble 3HaKU KakK crioco0 N300pakeHUsl CleAyeT OTIH-
YaTh OT JUHMHA KaK M300pa3UTENbHBIX CPEICTB, OTHOCSIIUXCSA K JIPYTUM CHoco0aM M300pakeHUH
(M30JIMHUM, TPAHULIBI apeasioB U BbLENOB). JINHEHHbIE 3HAKU MOTYT IepeaaBaTh KOJINYECTBEHHbIE
U KayecTBEHHbIE XapakTepucTUkH. KonnuecTBeHHbIE OKa3aTean (MOIHOCTh I'PY30IIOTOKOB) Mepe-
JIAI0TCSl ¢ TIOMOIIBIO IIMPHHBI JIMHUHM WM TIOJIOCHI, @ KaYeCTBEHHBIC (COCTaB IPy30MOTOKOB) —
CTPYKTYpOH JMHUH, [1BeTOM. OpHEHTHUPOBKA JTMHEHHBIX 3HAKOB OTOOpa)kaeT peabHOE MOJI0KEHUE
JIMHAW Ha MECTHOCTH. JIMHEHHBIN 3HaK BHEMACITAOCH IO MIMPUHE, HO OCh €T0 JIOJDKHA COBMAATh
C TMOJIOKEHUEM PeabHOT0 00beKTa Ha MecTHOCTH. [Ipu mocTeneHHoCcTH nepexoa Uil HeYeTKOCTH
IPAHMIIBI TUHEHHBIN 3HAK MOXET IMepeaaBaThCs MOJ0COW. JIMHEHHBIMU 3HAKAMH MOXHO OTPa3HTh
Jake TMHAMHUKY 00beKTa, HallpuMep, HAaHECTH IOJI0KEHHe OeperoBoil JIMHUM MOpsl B pa3HbIe CTa-
JIUY TPAHCTPECCUH, TIepeaaB TEM CaMbIM MOCTEIIEHHOCTD 3aTOIJICHUS CYIIIH.
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TMHEMHBIE 3HAKH], B

Pucynok 2.2.1 — Cioco6 TUHEHHBIX 3HAKOB

2.3. Cioco0 u30JMHUN M NCeBI0OM30IUHMI

Cnoco6 uzonunuii. I301mHuy, T.€. JIMHUMA, COSIUHSIONINE TOYKUA C OJUHAKOBHIMU 3HAYCHU-
MU KaKuX-TMOO KOJIMYECTBEHHBIX MOKAa3aTesel, UCIIONB3YIOTCS Ml KOJIMYECTBEHHON XapaKTepu-
CTUKH CIUIOLIHBIX M MOCTENICHHO M3MEHSIOIIMXCS B IPOCTPAHCTBE SIBICHUM, TAKMX KaK TeMIIepaTy-
pa BO3ayxa, KOJIMYECTBO OCaaKoB, penbed. C TOUKHM 3peHHUs MCHOJB30BaHUS HM300pa3UTENbHBIX
CPEICTB 3/1eCh MPe00Iaat0T JIMHAN PA3IMIHBIX CTPYKTYpP [BETOB M IUPUHBI U TUIOIIATHBIC ()OHBI
JUISL TIOCIIOMHON OKPAaCKH MPOMEKYTKOB MEXKIY ONPEICICHHBIMI U30JUHUSIMH - POBHbIEC (JOHOBBIE
OKpPACKH JTMOO MITPUXOBKH Ha YEPHO-0ENbIX KapTax.

[TonGop 1BETOB IS MOCIOWHOM OKPAcKU JOJDKEH YYUTHIBATH COJlep)KaHue KapTtorpadupy-
eMBIX sABJICHHI. Tak, Ha TUTICOMETPUUECKUX KapTax UCIOJIb3YETCs IIKaJia, KOTOpas AaeT 3pUTENb-
HYI0 WJUTIO3UIO TIPUOIIMKESHHSI BBICOKUX CTYIICHEH.

K umciy 1ocToMHCTB crioco0a M30JIMHUM TakKe OTHOCHTCS €ro MPOCTOTa U JIOCTYITHOCTb.
Ha kxaptax, moCTpOeHHBIX C MOMOIIBI0 JAaHHOTO CIO0c00a, JereHAbl ObIBAIOT OYEHBb MPOCTHI MO CO-
JIepKAHUIO U OOBIYHO CBOMSTCS K IIKAJaM.

Cnoco6 u30MMHUI OYeHb YI00EH JJIA MPUMEHEHHS KOJIMUYECTBEHHBIX METOJ0B 00pabOTKH,
npeoOpa3oBaHusd U aHANIM3a KapTorpaduyecKux H300paKEeHUIl: ONpeaeNeHHs] XapaKTepUCTUK 3a-
JTAHHBIX KOHTPOJIBHBIX TOYEK M pacyeTa CTATUCTHYECKUX 3aBUCUMOCTEH M SMIMPUUECKUX ypaBHE-
HUM, CIOKEHUS U BBIYUTAHUS U30JIMHUM, Pa3ioKEeHUsI Ha cocTaBisitomue u 1p. [loatomy ¢ momo-
IIBI0 JIAHHOTO CIOC00a MOTYT IMepeaaBaThCs U SIBJICHUS, IO CBOEMY COJCPKaHUIO HEMOIXO/ISIINE
WM MaJIONOJIXOJSAIINE ISl JAHHOTO crocoOa. [ KOJM4eCTBEHHOW XapaKTEepUCTUKH SIBICHUIA,
MMEIOIINX OTPaHUYEHHOE TO TUIOMIAJW PaclpocTpaHeHue (HarpuMep, UCTOYHUKH BBIOPOCOB H
cOpOCOB), MOT'YT OBITh HCIIOTH30BAHBI

Cnoco6 M30aMHUN, MHOT/Ia COMPOBOXKIAEMBINA /I YCUJICHUS X HATJISATHOCTH TMOCIOWHON
OKpacKoH, MPUMEHSETC AJIs MepeJayd KOJUYECTBEHHBIX XapaKTePUCTUK HEMPEPHIBHBIX U MOCTE-
TIEHHO M3MEHSIIONINXCSI B IPOCTPAHCTBE sIBJICHUH (penbeda, aTMOCPEPHBIX 0CaIKOB, TEMITEPATypPhI
BO3/lyXa U JIp.), HanboJiee oKa3aTeNIeH /Ui HePEPhIBHBIX (PU3NYECKUX MOJICH.
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Pucynoxk 2.3.1 — Cnioco6 n3onunuit

Cnoco6 nceedou3onuHuil IPUMEHSAETCS U1 AaHAJIOTUYHBIX TMOJICH SBJICHUN, HE UMEIOLIUX
CIUIOLITHOTO PacHpoCTpaHeHus (HapuUMeEp IUIOTHOCTh HACEJICHHS, 3a00JI0YCHHOCTh TEPPUTOPHUH).
[IceBmon3omuHun Kak Obl pacIpOCTPAHSIOT JTUCKPETHBIC SBJICHUS (HAIpUMEp, HCTOYHHMKH BBIOPO-
COB M COpPOCOB) Ha BCIO IJIOUIAIh KapTOrpadupoBaHUS W TaKHUM OOpa3oM NPHUBOIAT WX K BHIY,
yIOOHOMY TSl COOCTABIEHUS C IPYTMMH KOJTUYECTBEHHBIMH XapaKTePUCTHKAMHU.

e M0N0 NNOTHOETH
NOFONOBLT KPYNHOMD
POFETAND CKOTA

Pucynox 2.3.2 — Cnioco0 nceBaon301nHII

2.4. Cnnocod Ka4eCcTBEHHOI0 M KOJIN4eCTBEHHOI0 (hoHA

Cnocoo6 kauecmeenno20 (pona NCNONb3yETCS A1 KAUECTBEHHON XapaKTEPUCTUKU SIBICHUI
CIUIOIIHOTO (IIOYBBI, T€0JIOTUYECKOE CTPOCHUE, JaHAIAThI) WIH, peXe, paCCeIHHOTO paclpocTpa-
HeHMs (HaceleHue, Hapoibl). [Ipu ero ucnoab30BaHUM TEPPUTOPUS ACTUTCS HA KAUECTBEHHO OJIHO-
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POOHBIC KOHTYPBI (BI:IIIQJILI), KOTOPLIC OKpPAIIMBAKOTCA WKW HITPUXYIOTCA B COOTBCTCTBHUU C Ka4dc-
CTBEHHOH XapakTepucTukoi. Ilpm 3ToM TeppuTOpHs 00S3aTENBHO ACTUTCS Ha OTIACIbHBIC OJTHO-
POOHBIC B KAYCCTBCHHOM OTHOIICHHWH Y4YaCTKH, COI'JIACHO KJIaCCI/I(i)I/IKaI_[I/II/I KapTUPYEMOTI'O ABJICHHA,
OKpaIleHHbIE Pa3HBIMHU IIBETAMH WJIM MTOKPBITHIC INTPUXOBKOH. [ padueckiM cpeacTBOM B JaHHOM
CIoco0e MOTYT CIIY>KUTh IIBET (POBHBIC (DOHOBBIE OKPACKHM PA3HBIX I[BETOBBIX TOHOB, PAa3HBIX CTe-
MICHEH CBETJIOTHI, HACHIIEHHOCTH), MOJYTOHA, IITPUXOBKH PA3IMYHBIX PHCYHKOB U MHTCHCHUBHO-
CTH, 3aNOJHSIONME 0003HAUEHUs, OYKBEHHO-IM(POBbIE MHIEKCH (HO M3-3a MAJIOM HArJsAHOCTU
OHH HIMPOKOTO PACIIPOCTPAHEHHs HE MOIYYMIN U MPUMEHSIOTCS TJIABHBIM 00pa3oM Kak JIOMOTHU-
TeJbHOE 0003HAYECHUE, PAa3HOBUIHOCTH MOSCHUTENbHON noanucu). s ynoOcTBa uaeHTUu(GUKaum
NoJpa3ieeHui (HampuMep IeoJIOTHYECKOro BO3pacTa MOpo/1) Ka4eCTBEHHBIH (OH COMPOBOXKIAIOT
6yKB€HHBIMI/I HIJIN I_II/I(prBBIMI/I HHACKCaMU. rpaHI/H_U)I BBIACJIICHHBIX KOHTYPOB IIpU pCain3allun
3TOTO crocoba MOTyT OBITh OapbepPHBIMH, YETKHMHU, T.€. IIPU MEepexo/e Yepe3 HUX KauyeCTBEHHBIH
MpU3HaK MeHseTcs pe3ko. Ho yaime ObIBaeT Tak, YTO BBIACIICHHAs TPaHHIA OBIBAET MEPEXOIHOM,
YCIIOBHOH, T.€. U3MCHEHHE KayecTBa MPOUCXOAUT MOCTENICHHO. B moceanem cinydae naBath pucy-
HOK TpaHHI] MEXIY Y4aCTKaMH YETKHM JIMHEHHBIM 3HAKOM HEIesIeco00pa3Ho, Jy4YIle HCHOIb30-
BaTh IIOJIOCYATYIO OKpacKy. B kaprorpadupoBannu crnoco® kauecTBEHHOTO ()OHA OAMH M3 CaMbIX
ynotpedurenbHbix. OH 00pa3yeT OCHOBHOE COZEpKAaHUE Ha KapTaX OLEHKU 3KOJOTMYECKHX CUTYya-
Ui, KCIOJIB3YETCsl Ha KOMIUIEKCHBIX 3KOJIOTHYECKUX KapTax IJIsl IOoKa3a PaclpoCTpaHEeHUs JaH -
mapToOB W XapakTepa HCIOIb30BAaHUS 3€MENlb, YCTOWYMBOCTH JAHAMAPTOB K TEXHOTCHHBIM
Harpys3Kam ¥ T.I1.

%/% 7

109601 FABHUH.
ROGIGNUC M bIE
7% deprobo-nodssnucmsie

......

Lo noumennsie ayeobbie

MEMHO-CEDBIE NELNHBIE

Pucynok 2.4.1 — Crioco6 kauecTBEHHOT0 (poHa

Cnocob konuuecmeennoz2o pona NpUMEHSETCS I MOKa3a KOJIMUYECTBEHHBIX XapaKTepH-
ctuk. OJJHaKO B IPUPOJE MPAKTUYECKH OTCYTCTBYIOT TaKHe SBJICHHS, KOTOPbIEe UMENU Obl OJJMHAKO-
BbI€ KOJIMUECTBEHHBIEC 3HAUECHHUS B Ipe/iesaX KaKUuX-TO KOHTYPOB M PE3KO MEHSUIM UX Ha IpaHULaX.
Crioco® konu4yecTBEHHOro (hOHA UCTONB3YeTCs Uil PaliOHHUPOBAHUS TEPPUTOPHI MO OompeaeneH-
HBbIM KOJIMYECTBEHHBIM IOKAa3aTelsiM, HallpuMep MOAYJIIO CTOKa, I'YCTOTE U INTyOWHE pacuIeHEeHUs
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penbeda u T. . Ha kapTe BBIACIAIOTCS OTHOCUTENHHO OJHOPOIHBIE YUYACTKUA COOOpa3HO IIKaje, yc-
TaHOBJICHHOM /17151 KapTorpadupyeMoro nokasaTelis, KOTOpble OKPAIIUBAIOTCS WIH IITPUXYIOTCS.

NN
\ |

NN NN\ =
MR ;

) Inybuna
- pacynexenua pensega M
lpeBorwenun nad gycramu pex

menee 100 J00 600 1000 bonee

Pucynok 2.4.2 — Cnoco6 KoauuecTBeHHOro (hoHa
2.5. Cnioco0 ToYe4HbI, apeasioB U 3HAKOB /IBUKEHHUSA

Toueunwtit cnocod MCToNb3yeTcs AL Nepeladdl ABJICHUI PACCESTHHOTO PaclpOoCTPAHEHHS
(cenbckoe HaceleHue, MOroJoBbe CKOTA, MOCEBHbIE TUIOMAAN). ToueuHbI crocod NOKa3bIBaeT sB-
JICHUS MacCOBOI0, HO HE CIUIOIIHOTO pachpocTpaHeHus. M300pa3uTenbHbIM CPEICTBOM SBISETCS
MHOKECTBO TOYEK OJMHAKOBOTO pa3Mepa, Kaxaas M3 KOTOPBIX MMEET ONpEAEIEHHBIN «Bec» —
3Ha4YeHHEe KOJHMUYECTBEHHOro mnokaszatens. Hampumep, ogna Touka — 100 ra moceBHbIX IUTOIaAeH
i 500 TosI0B KPYITHOTO POraToro ckora. B pe3ynbraTe Ha KapTy HAaHOCST HEKOTOPOE KOJIMYECTBO
TOUYEK PABHOM BEMYMHBI U OJIMHAKOBOI'O 3HAUYEHUS, TPYIIMPOBKA (IYCTOTA) KOTOPBIX JAET HArJIsA-
HYI0 KapTUHY pa3MEIICHUs SIBIICHUS, a YHCJIO MO3BOJISIET OMPENEIUTh €ro pa3Mepbl (KOJUYECTBO
00bekToB). Ha o/1HON KapTe MOTyT ObITh COBMELIEHbI TOYKU pa3HOro 1Bera (Win GopMbl), HaNpH-
Mep ISt H300paKeHHS TOCEBOB Pa3HBIX KYIBTYP.
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Pucynok 2.5.1 — Toueunslii ciocod

Oana 1ovme - 1000 venoeen

Pucynok 2.5.2 — Toueunslii cnocod

Cnocoo apeanoe vicnonb3yercs A Niepeadyn o0JacTu paclpoCTpaHEeHUs SBIEHUH, UMEI0-
IIUX OIPaHUYCHHOE IO TUTOIIAIN PACIIPOCTPaHEHHE, MPUIEM B TIpeieax dTOH IUTOMad KapTorpa-
bupyemMoe sBIIEHHE MOXKET ObITh TUCKPETHBIM (T.€. BCTPEUaThCS B M30JIMPOBAHHBIX MYyHKTaX W Ha
y4acTKax), CIUIONIHBIM WJIM PacCesHHBIM. [ TTaBHOE OTIMYHE crocoba apeajoB OT crocoba Kade-
CTBEHHOTO (JOHA: BO-TIEPBBIX, - TUI JIOKAU3AIllMU, BO-BTOPBIX, - HEOOS3aTEIILHOCTh PUCOBKH T'pa-
HUIl. [10 OTHOIICHHWIO K MCITOJIb3YEMBIM YCIIOBHBIM 0003HAYCHHSM CITOCOO apeajioB YHHUBEpCAJCH:
OH MOJET OBITh PeaTM30BaH C MOMOIIbI0 BHEMACIITAOHBIX PUCYHKOB (HE MMEIOIIUX YETKON KOOp-
JTUHATHOM TPUBSI3KH ), TMHEWHBIX WJIH TJIOMIAIHBIX 0003HAYEHUN U JJake OYKBEHHO-IIM(PPOBHIX WH-
nekcoB. Crioco0 apeanoB B «4UCTOM BHJIE», KaK MPABUJIO, HE HECET MHPOPMAIMH O KOHKPETHBIX
KAueCTBEHHBIX WJIM KOJMYECTBEHHBIX XapaKTEPHUCTUKAX, OH OTOOpakaeT opMy M MECTOMOIIOXKE-
HUE TUIOMAJN PACIPOCTPAHCHUS KapTOrpadupyeMoro SBJIICHUS, TO3TOMY C ONPEIACIICHHOW J0JeH
YCIIOBHOCTH XapakTep nepeaaBacMoil HHPOPMAIIUH MOKHO CUYUTATh KaueCTBEHHBIM. JJaHHBIM CIIO-
CcOOOM IMOKa3BIBAIOT apeall PaclpOCTPAHCHHSI ONPEICICHHBIX BHJIOB PACTEHUH W KMBOTHBIX, Oac-
CEIHOB IMOJIE3HBIX UCKOMAEMBIX 3arpsA3HEHUs, T€OAMHAMUYECKUX MPOIIECCOB U T.I. PaznuyaroT: ab-
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COJIIOTHBIE apeaibl, 3a MpejelaMu KOTOPBIX JaHHOE SIBICHUE HE BCTpedaeTcsl (HalpHMep, yrojb-
HBII OacceiiH), ¥ TOrja OTMEUaloT €ro TOYHBIH KOHTYp; OTHOCUTEJbHbIE apealibl, IIOKA3bIBAIOIINE
JMIIb MECTa COCPENOTOUEHHUS SIBJICHUS (HalpUMeEp, IPOMBICIIOBBIN apeajl MOPCKOTO 3BEps UM Jie-
KapCTBEHHOI'0 pacTeHUs), B 3TOM cilydae JaroT TOJbKO 3HAYOK IEHTpa apeana. OOo3HadaroTCs Ha
KapTax OKOHTYPHUBAHMEM y4YacTKa CIUIOIIHOM WM IIYHKTUPHOM JIMHUEH ONpPENe€HHOrO PUCYHKa,
OKpAalllMBaHUEM WJIM IITPUXOBKOHM apeana U T. I.; MHOrooOpasue NnpuéMoB OQOpPMIICHHS apeanoB
IIO3BOJIAECT COYETaTh HA OJHOM M TOH K€ KapTe Psiji apealioB, AAXKE €CIM OHU IEPEKPBIBAIOT APYT

npyra.

APEAJIB OCHOBHHIX BHAOEB KEJPOBOM COCHBEI
(e - EBPOTIEAICKOM - KOPEHCKOM
- - CMBMPCKO#M - KEIIPOBOT O CT/IAHMKA

Pucynoxk 2.5.3 — Cnioco6 apeainos
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Cnocoé6 3nakoe 0guiricenusn OTOOpaXKaeT HANPABICHUS U CKOPOCTH MEPEMELICHU SBICHUI
1 00BEKTOB Pa3IMYHOM JIOKAIN3ALUH (IBUKEHHE IUKIOHOB, MOPCKHE TEUYEHUS, MEPENET NTULl, MU-
rpanuu HaceneHus1). OCHOBHBIM CPEICTBOM IpU Tepenade Takoro poaa WHGOpPMAIHUU SBISIOTCS
BEKTOPHI (CTPENKH) pa3HbIX (OPM U BEJIUYMHBI, KOTOPblE MOTYT HECTH KaueCTBEHHbIE U KOJIMYe-
CTBEHHBIEC XapaKTEPUCTHKH, T. €. CTPEJIKH Pa3HOTO I[BETA, (POPMBI WIIM MIUPHUHBI, XapaKTEPU3YIOLIHE
CKOpOCTb, HalpaBJIeHUE, YCTOWUYMBOCTh U IPYTUe OCOOCHHOCTHU SIBICHUM; MOJIOCHI (JIEHTHI) IBUXKE-
HUS pa3HOW IIUPUHBI, OTPAXKAIONINE BHYTPEHHUE CTPYKTYPY M MOUTHOCTH (HANpsHKEHHOCTH) MOTO-
KoB. Jlokanu3auus BEKTOPOB MOXKET IMOKa3blBaTh U PEAIbHO CYIIECTBYIOIIME JIMHUM IEepeIBUXKeE-
HUS, B YaCTHOCTH €CJIM OHHU JAIOTCS MapauleibHO IYTSIM COOOILICHHS, M aOCTPaKTHBIE, HApUMeEp:
CBSI3U KYyJbTYpPHbIE, (PMHAHCOBBIE U T.I. OpUEHTUPOBKA BEKTOPOB B 3TOW CUTYallMM ONpeAessieTcs
(aKTUYECKUM HalpaBJIEHUEM JIBUKECHUS (peasIbHBIM WM a0CTpakTHBIM). KadecTBeHHBIE XapakTe-
PUCTUKH TEpEealoTCs ¢ MOMOIIbIO (POPMBI, LIBETA U CTPYKTYphl BEKTOpa, a KOJIMYECTBEHHBIE - C
IIOMOUIBIO PA3MEPOB (JUIMHBI U IIUPHUHBI).

NACCAXKMPCKHME NIOTOKM 10 KEJNE3HOAOPOKHBIM
U BOAHBIM MYTAM

CeBepHbIA NEJ0BIHTLIA OKeak
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73



2.6. Cnocod kaproguarpamMm, KApTOrpaMM M JIOKAJM30BAHHBIX AHATPAMM

Cnoco6 kapmoouazpamm npeanonaraeT n300pakeHne CyMMapHOW BETUYHHBI KaKUX-TH00
SIBJICHUH C TTIOMOIIBIO TPa)MKOB WM JUArpaMm, MOMENIAeMbIX BHYTPH €AUHUI TEPPUTOPHUATIEHOTO
JICNICHWs, Yalle BCEro aJMHHHCTpaTHBHOro. Kaproamarpammbl mepenaroT aOCOJIOTHBIE CTaTH-
CTUYECKHUE TOKa3aTelIM MO €AMHUIAM TEPPUTOpPUANIbHOrO AesieHusd. [Ipu HCroib30BaHUU STOTO
crocoba KapTa B IEJIOM TOKa3bIBaCT PacHpe/ICIICHUE SBICHUS 10 UCCICIyeMON TeppuUTOpuu. Tur
JIOKAJU3AINK SBJICHHUS B JJAHHON CUTYaIlMd MOXKET OBITH JIOOBIM, HO C YU4E€TOM JKECTKOMW MPHUBSI3KH
KOJIMYECTBEHHOW MH(OPMALUY K TUIONIAJAA aJMHUHHCTPATHBHO-TEPPUTOPHUATBHON WIIH KaKOU-THOO
Jpyroi s4eKu. Y CJIOBHO €ro MOXHO CYUTATh OTPaHUYEHHBIM MO 1uiomaau. Kaprtoauarpammel, Tak
kKe KaK M KapTOrpaMMbl, TeorpaduuecKd HECOBEPIICHHBI 10 COJICPIKAHUIO, TIOCKOIBKY HE TI03BO-
JIAIOT OTPaXaTh pa3Iuyusl XapaKTEPUCTUK BHYTPU TEPPUTOPUAIBHBIX CAMHUIL U CO3JAI0T UILTIO3HUIO
PE3KHX MepenanoB Ha ux rpaHunax. OqHaKo KapToauarpaMmbl OYEHbB JIETKO U OBICTPO MOAAI0TCS
ABTOMATU3MPOBAHHOMY MTOCTPOEHHUIO M MX MCIIOJB30BaHUE OMPABIAHO, €CITH TpeOyeTcss OBICTPO TO-
JIYYUTh TEPPUTOPHUATBHOE PACHPEACIIEHUE CTATUCTUYECKUX JAHHBIX. Kapmoouacpammamu nokazvl-
8aIOMCsL 00bLEMbL 8IOPOCO8 U COPOCOB, KOIUUECTNEO OMX0008, 00bEMbL 6HECEeHUs YOOOPEHU U NeCMUYUO08
U T.1., 3200J1€Ba€MOCTh 110 €IMHUIIAM TeppPUTOpUaIbHOro nenenus. [1o cBoemy conep:kaHuio 3TOT
Crocod MOKHO paccMaTpUBaTh KaK CTATHCTUYECKYIO TaOJIMIly, HATOKCHHYIO Ha CXEMATHUYECKYIO
kapty. Jns rpaduueckoro odopmiieHuss Ha KapTe HCHOJB3YIOTCS JMAarpaMMHBIE 3HAKU B BUJE
OKPYXHOCTEH, KBaJIPAaTOB WU JIPYTHX T€OMETPUUECKUX (PHUTYp, pasMepbl KOTOPBIX 3aBHCAT OT Be-
JINYMHBI TTOKA3aTeIs.

[: TMaxorxsie 3emmt (BUMOYAL NAM HIO, XyAhTy PHOE NACTOHM ¢ HA NamKe)

[:] TTaxorHsie 3eMmt HeNCMONLIyeMble (BRTONAIOMME JANEKD YHCTYIO ~
NAMHR HEMCTIONBIYEMAR TPH roja it Gonee, 3216k 33pOCmAaT AP EBECHO-KYCT2P it pacT HOCTBIO

(7] Kopuosare ceanckoxoariicTBeKbIe yToasa icThie (¢CEHOKOCH, NacTOMmA)

[ ] Kopmosste ceanckoxoamitcTBeHKBIE YTONBS, 3APOCIIHE APEBECKO-KY CTAPHIKOB O PACTHTEALKOCTEIO
(cexoxocs:, macrduma)

[ ] MHOTONETHIIE HACRKICHIR HCMOTB 3y eMble
MHOTOZETHIIE HACKIACHLA,3BPOCI IE Ky CTAPHIKOM I METKOTCCHEN

:] Cenbcxoxo:lﬁcmcmme 3EMAM MHOT O ¢HK‘I’IHCCKOI’0 HCNONS 30BAHMA
(xapbepsi, JOPOFH, BOJOCMSI I APYTOC)

Pucynok 2.6.1 — Crioco6 xaproauarpamMm
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KapTroanarpammsl MOTYT OBITH JIMHEHHBIMH (CTOIOYATHIMM), KOTA JUTMHA CTOJIOIA TPOTIOp-
[IMOHAJIbHA 3HAUYEHUIO TI0Ka3aTels; TUIOIaIHbBIMH, KOT/1a IJIOAAN MPONOPIUOHAIILHEI CpaBHUBAE-
MBIM BeJIMYMHAM; 00beMHBIMU.  Cpelu BBIIICTICPEUHCICHHBIX Pa3INdaloT CTPYKTYpHBIC, H300pa-
JKAIOIINE COCTaBHbIE YAaCTHU MOKa3aTellsl, TAKXKe COBMEIICHHbIE KapTOAHarpaMMbl.

Kapmozpammer rpaduyuecku mepeaaroT CpPeIHIO WHTEHCUBHOCTH KaKOTO-THOO SIBICHUS
(T.e. KOJIMYECTBEHHYIO XapaKTEPUCTHKY) B MpelesaxX OMpPeesIeHHbIX TEePPUTOPHAIBHBIX €IMHMII,
qJame BCCro aiMUHUCTPATUBHLBIX, HC CBA3AaHHBIX C I[CﬁCTBHTGJIBHLIM pacrnpoCTpaHCHUCM 3TOI'O AB-
neHus B npupoje. Takum oO6pazoM, THUI JOKAIHU3ALMUA OTOOPAKAEMOTO SIBJICHUS MOXET OBITh JIIO-
GBIMI TOYCYHBIM, HHHeﬁHBIM, CIUIOIIHBIM, paCCCAHHBIM, OTPAHUYCHHBIM I10 IIJIOO[aad, HO rpa(bnqe-
CKasi MHTEPIIPETALMSI «IPUBSI3bIBACT» KOJIWYECTBEHHYIO MH(OPMALIUIO K OFPaHUYCHHON IUIOMIAAHN,
[0 aHAJOTMU CO CIOCOOOM KapToauarpamM. KaprorpaMMbl mepenaroT OTHOCHTENbHBIE CTaTH-
CTHYECKHE, BcCerja pacu€THble IIOKa3aTeld, HampuMep YHUCIO JAETCKUX YYpeXICeHUH Ha
1000 xwureneii, ypoxkaitHocTh B pacuére Ha 100 ra 0OpabaThiBaeMBbIX 3eMellb, IPOIEHT JIECOOKPHI-
Toi tuomaau. Kak nmpaBuio, kaprorpaMMa MMEET MHTEPBAJIbHYIO LKAy, B KOTOPOM MHTEHCHUB-
HOCThb LBCTAa MK INJIOTHOCTH IITPUXOBKH 3aKOHOMCPHO MCHACTCA COOTBCTCTBCHHO HApaCTaAHUIO
3Ha4eHUs1 KapTorpapupyemoro nokasarens. [Ipu moctpoeHuH KapTorpaMMmbl psjl YHCell, XapaKTe-
PU3YIOLINI pa3Mep sIBICHHS B BBIJCICHHBIX PalOHAX, PACHOJIAraloT B BO3PACTAIOIIEM MJIH yObIBa-
IOLIEeM MOpsAKE B CTYIIEHYATOMN IIKaJie

JECUCTOCTD
1:2000000

AONA NNOWAAM 3EMENL
NECHOINO ®OHAA
OT NNOWAAU PAVOHOB
(%)
6onee 50
40 - 50
30 - 40
20 - 30
10 - 20
moxee 10

UOEENN

Pucynok 2.6.2 — Crioco6 kapTorpamm
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{Sipocnaens Kocrpom.a
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6onee 100 yenosek
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Pucynoxk 2.6.3 — Cnioco6 kapTorpamm

Cnoco6 noKkanu306anHbIX Ouazpamm 1o3BOJIIET N300pakaTh MEHSIOIIMECS, JUHAMUYHbIC
MI0Ka3aTely, IOMellaeMble B yHKTaxX HaOM0AeHUs (M3MEpPEHHs) ATUX SIBICHUH, HallpuMep rpadu-
KM U3MEHEHUS MECAYHBIX TEMIIEpaTyp, OCaJKOB, BETPOB, JIOKAJIU30BaHHBIE 110 METEOCTAHIIMAM;
JyarpamMmbl 3arpsi3HEHUS] PEYHBIX BOJ, MPUYypOUYEHHBbIE K ruaponoctaM. Crnocod JI0KaIu30BaHHBIX
JyarpamMM HCIIOJIb3YETCs IS TIepefauu Ha KapTe Ce30HHOW MM MHOW JVWHAMUKH SBJICHUH, HMEIO-
IIMX CIUIOIIHOE WIN JIMHEHHOE pacnpocTpaHeHue. JIuHaMuKa sBICHUH M300pa)aeTcsi ¢ MOMOIIBIO
rpadMKOB WM AUarpaMM, XapakTepU3YIOIIUX SIBI€HUE B MyHKTaX €ro n3ydeHus. B kaprorpadupo-
BaHHUU CHOCOOOM JIOKAJM30BAaHHBIX JHMarpaMM MEpeNaeTcsl CE30HHAs, MEXKroj0Bas WIM WHas U3-
MEHUYMBOCTh NOKa3aTesel 3a00JeBaeMOCTH, KOHLIEHTPAIMHM OT/IEIbHBIX BEIECTB, OOLIMX ypOBHEH
3arpsi3HeHus: aTMocepsl WK THAPOchEphl, YCIOBUS pacCcesHUS WIN MOTEHIIMAAa CAMOOYHUIIICHHUS.

200 v
. — KONWMECTBO 0CaAKOB
C 100 v no MecALlamM roaa

=
[H

AMMMUECH

BENOBO

0 v

O —NYHKTbI, B KOTOPbIX BeAeTCA
HHGJ'H'OAE HWe 3a KonuvyecTBOM OCagKoB

Pucynoxk 2.6.4 — Cioco0 JIoKaIM30BaHHBIX JUATPAMM
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3. ITPOEKTUPOBAHUE U COCTABJIEHUE KAPT

3.1 OcHOBHbBIE 3TaNbl NMPOCKTUPOBAHUSA, COCTABJICHUSA U U3AAHUA KaApPT

Kaptel nonyvator 1ByMs nyTsiMu: 1) MocpencTBOM MOJIEBBIX ChEMOK M 00pabOTKH UX Mate-
pHUaIOB B J1a0OPAaTOPHBIX YCIOBUSX; 2) B J1a00OpaTOPHBIX MCCIEIOBAHUIX B pe3yibTaTe 00paboTKU
Pa3IMYHbIX HCTOYHUKOB.

Cytb kapTorpaduieckiux CbeMOK 3aKIJII0UaeTCsl B UCCIIEeI0BAaHUHU KapTorpapupyemMbIxX sBiie-
HUI B HaType, Ha MeCTHOCTU. Tomorpaguueckue ChbeMKH SBIISIOTCS 3a1a4yeld Tonorpaduu u a’po-
tonorpaduu, a TeMaTuueckue (reoMopQoaorndeckue, MOYBEHHbIE, TI'EOJOTUYECKHE U T.1I.) - T€Oo-
MOpP(OJIOTHH, TOYBOBEICHHS, T€OJIOTHH.

CyTb 12a00paTOpPHOTO U3TOTOBJIECHUS KApT COCTOUT B CBOJIKE, OOOOIIEHUU U CUHTE3€ UCTOY-
HUKOB C IEJIBIO CO3/IaHUS HOBBIX KapTOrpa)uuecKux MPOU3BEICHHUM ISl PEIICHUs] HOBBIX 33/1a4.

B naGopaTtopHoM cO3/1laHUU OPUTHMHAIOB KAapT pa3N4aloT J1Ba OCHOBHBIX 3Tala - MPOEKTH-
poBaHME KapThl U COCTaBJIEHUE ee opuruHaia. [IpoekTupoBaHue KapThl 3aKJII0YAETCS B pa3padOTKe
JOKYMEHTAIuH, He0OXOIUMMOM AJIs1 OPTaHU3alMK BCeX padOT MO M3TOTOBJICHUIO OPUTHHAJIA KApPTHI.
OCHOBHBIM PE3yJbTATOM MPOECKTUPOBAHUS SBISETCS Iporpamma KapTbl. ITO JOKYMEHT, KOTOPbII
yCTaHaBJIMBAET Ha3HAUEHUE, BUJl U TUIl KApThl, €€ MAaTEMaTUYECKYI0 OCHOBY, COJIEpKaHUE, NIPUH-
Ul TeHEePATN3aIiH, CIOCOOBI H300paXEeHUsI U CUCTEMY TPaPUUECKUX CHMBOJIOB, HCTOUHUKU U
MOPSIIOK UX MCIOJIB30BAHMS, TEXHOJIOTMIO M3TOTOBIEHUs KapThl. [Iporpamma, nomojHEeHHAst TeX-
HUYECKUMHU M SKOHOMHYECKMMM pacdyeTaMu, CMETaMM M T.I. o0pa3yeT npoekT kapTel. Cocrasie-
HUE KapThl - 3TO rpapuueckoe MoCTpOeHNE OPUTHHANA KAPTHI.

[TonroToBieHHBI OpUTMHANI KapThl B AAJbHEHIIEM MOXET ObITh pa3MHOXKEH. [l sKOoHO-
MUYHOTO U BBICOKOKAQUYE€CTBEHHOTO BOCIIPOM3BEACHHS KapThl HEOOXOIMMO YUUTHIBATh TPEOOBaHUS
noyinrpauueckoro mpousBoJcTBa. [lepBoHayanbHbIE OPUTMHANIBI KApT HE BCErJa MOTYT yJIOBIIE-
TBOPSITH TAKUM TPEeOOBAHUSIM, IIOATOMY B COBPEMEHHOM KapTorpapuuecKuM Mpou3BOJICTBE COCTAB-
JIEHUE KapThl OTIEJIEHO OT M3JIaHUSl KapTbl OCOOBIM 3TalloM, KOTOPBIM Ha3blBaeTcs - MOATOTOBKA
KapThl K U3/IaHHUIO.

[Tocnenuuii sTam padboT - ATO U3AAHUE KAPTHI, T.€. BOCIPOU3BEACHUE U pasMHOXKeHHE. W3-
JaHKUE KapT COCTOUT M3 2-X CTAJHH - U3TOTOBJIEHUE NT€YaTHBIX (JOPM U MeyaTaHUe KapThl.

Ha BceM mpoTskeHUM M3roTOBJIEHUS KapT - OT €€ 3aMbIcia 10 U3JaHus KapTa MOJBEPraeTcst
2-M «CKBO3HBIM» TpolleccaM: peJakTUPOBaHUE KapThl U KOPpeKTypa. PenakTupoBanue KapThl - 3TO
Hay4YHO-TEXHUYECKOE PYKOBOJCTBO IO U3TOTOBJIEHUIO KapThI.

KoppekTypa - TeXHUYECKHI KOHTPOJIb U NPOBEPKA KauecTBa KapThl Ha BCEX ATAlax M cTa-
JUSIX €€ U3TOTOBJICHHUS.

3.2. [Iporpamma kapt

[TporpamMma KapThl, KOTOpast HEOOX0AMMA HA CTAJUU IPOEKTUPOBAHMS, BKIIOYAET: 3a/aHUE
Ha pa3paboTKy KapThl, (B HEM YKa3bIBae€TCsl HA3BaHUE KapThl, YTO PACKPBIBAET €€ TeMY M KapTorpa-
(bupyemMyro TEppUTOPHIO), MacIITad, Ha3HAUYEHUE.

OdeHp Ba)XXKHO OINpEENIEHNE HAa3HAYEHMsI KapThbl, KOTOPOE ONPEAEIAET COIEpKAHUE KapThl,
ee MOJHOTY, TOYHOCTh, OOPMIICHHE.

AHanu3 Ha3HaYeHHs KapThl, O3HAKOMJICHHE C MUCTOYHMKAMM M reorpadudeckoil crneuudu-
KOH pernoHa Mno3BoJIsIET COCTaBUTh Jjajiee MpeABapuTeIbHyto nporpammy. CorjaacHo el ocyIecTB-
nsiercs cOOp MEepPBUYHBIX UCTOYHUKOB. Jlanee mpucTymaroT K pa3paboTKe MOApPOOHON MpOrpaMMBl
KapThl - OKOHYATENbHOM pa3paboTKe BCeX ee pa3/IesioB.

B mporpamme BbIACTAIOT pa3zaenbl: 1) BBOIHBIN (BKITIOYAET 3aJjaHUE HA pa3pabOTKy KapThl:
Ha3BaHUS KapThl, €€ Ha3HAUEHUS U TpeOOBaHMS K HEl); 2) MaTeMaTHYecKoro 00OCHOBAHUS U KOM-
MTOHOBKH KapThl; 3) COJEPKATEIbHOIO HAIOJIHEHUSI KapThl CIOCOO0B M300pa)XKeHUs] U MPHUHIIUIIOB
reHepaau3aluy (MepeyeHb HIEMEHTOB COIEePKaHMs, UX KiIacCH(pHKAIM, CIOCOObl M300pakeHus U
rpaduueckas CUMBOJIMKA, PUHIUIBI TeHepanu3aum); 4) kaprorpa@uyeckux UCTOYHUKOB U YyKa-
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3aHUH MO MX UCITOJIb30BAaHUIO; 5) reorpaMuecKux XapakTepUCTUK; 6) TeXHOJIOTHMUYECKUH (ompene-
JSIeT CIIOCO0BbI U MOPSAJOK U3rOTOBJIECHUS OPUTHHAIOB KapThl, HOArOTOBKH OCOOUH AJIs Me4yaTaHus
KapThl, PEIaKTUPOBAHUSI U KOPPEKTYP).

[TonHbIM TPOEKT KapThl BKIIOYAET TAKXKE [IAHOBO-I)KOHOMHUYECKUH pa3/iell 0 OpraHu3aluu
Y TUTAHUPOBAHMIO TIPOSKTUPYEMBIX padOT U pacyeTy uX 0ObEMOB U CTOMMOCTH, BKITIOYAst MPOCKTH-
pOBaHuE, U3rOTOBJIEHHE OPUTHHAIIOB, BCIIOMOIaTelbHbIE PA0OThI U Pa3MHOKEHHE KAPTHI.

[TporpaMMbl MOTYT CHJIBHO Pa3lIM4aThCs MO IIyOMHE MpopaOOTKH pa3/enoB, HA BapHaHT
IIPOrpaMMbl MOT'YT BJIMATB: XapakTep WU3JaHHsl (OJHOJMCTHBIM WM MHOTOJIMCTHBIN, pa30BBId WIIN
MPOJOIDKAIOIINIACS ), CIIOCO0 M3TOTOBJICHUS - TPAAUIIMOHHBIN UM aBTOMAaTHYECKUH; H T.II.

3.3. IToaroroBka KapT K H31aHUIO

WN3nanne kapT MMeeT LEebI0 UX BOCIPOU3BEACHHWE W Pa3MHOXKEHHE MONUTPAPUISCKUMU
cpeactBaMu. [l 3TOro Ciykar rnedyarHble (JOpMbI, IO3BOJIAIONIME MHOTOKPATHO MOJIy4aTh Ie4at-
HbIE OTTHCKH PUCYHKa KapThl Ha OyMmare WiM IUlacTHKe. B moMoIp u3ganuio u ains obecredeHus
BBICOKOT'0 KauecTBa MeyaTHBIX (OPM BBIIOJIHSIIOT PsiJi BCHOMOTraTeIbHbIX Pa0bOT, Ha3bIBAEMbIX MO/I-
TFOTOBKOM KapT K U3JaHUIO.

B 3agaun noAroToBKy KapT K U3JaHUIO BXOJUT U3FOTOBJIEHHE BTOPUYHBIX (€CIH ITEPBUYHBIC
- COCTaBUTEJIbCKHUE - OPUTHMHAJIBI HE 00J1a1at0T rpa@uecKUM KaueCcTBOM, HEOOXOAUMBIM JIJIs Iieda-
TH) - U3/1aTEJIbCKUX - OPUTMHAJIOB, IPEJHA3HAUEHHBIX JUIS MOJIydYeHHUs ¢ HUX nedaTHbIX Gopm. C
U3/1aTeIbCKUX OPUTHMHAJIOB KapThl TOTOBAT HITPUXOBOM M KPACOUHBII OPUTHHAIBI KAPThI.

OCHOBHBIMU IIpOLIECCAaMU B U3JaHUU KapT SIBJIAIOTCS: M3TOTOBJIEHHE ME€YAaTHBIX (opM, T.e.
IIEpEHECEHNE PUCYHKA C OpUTMHAajIa KapThl Ha MOBEPXHOCTh METaJlla, PE3UHbI U IeYaTaHue, T.C.
MOJTyYeHHE PUCYHKA KapThl Ha Oymare MocpeAcTBOM OTTHCKA HA HeW IeyaTHON (pOpMBI.

B 3aBucumocTH OT Xapakrepa nedyaTHor (OpMBI IeYaTh MOAPA3ACISIIOT HA TIIYOOKYIO, BBI-
COKYIO U IIJIOCKYIO.

[Tpu rnyOokoii mewyatu kaprorpauyecKuil pUCYHOK YINIYOJIIOT B MaTepuan [e4yaTHOU
¢dopmbl, Oojee BBICOKME MecTa 00pa3yloT «IIpoOenbHBIE» 3JeMEHTH.. B mporecce nedaraHus
yrayOsaeHHble MecTa (POPMBI 3aMOIHSAIOT KPAacKoil, M KJIaayT Ha NedaTtHyro (GopMy JIUCT OyMaru u
MPOMYCKAIOT MOJI MPEecCOM Ie4YaTHOro craHka. bymara BaaBnmuBaercs B yriIyOJeHHMs M BOMpaer
Kpacky.

[Tpu BeICOKOW meyaTH HAOOOPOT PUCYHOK HAHOCSAT Ha BBIMYKJIbIE YACTHU MEYaTHON (OPMBI.
Bricokas nmeuaTh UCOIB3YyETCS B OCHOBHOM JJIsl I€YaTaHus ra3eT, )KypHaloB, KHHUT.

[Tpu mutockoi meyaTy nmeyaTarolue U NpoOeIbHbIE HIEMEHThI HaXOATCA B OJHOM MJIOCKO-
cTi. PUcyHOK mepeHocuTCsl Ha JIUCT MeyaTHOW (hOpMBI, 3aT€M OHa IOJABEPraeTcss XUMUYECKOH 00-
pa0oTke, B pe3yibTaTe Hee JUHUM PUCYHKa HAYMHAIOT BOCIPUHHUMATH Kpacy, a MpoOebHbIe HET.
Takum cnocoOoM co3/1at0Tcs B HACTOAIEE BPEMSI KapThl.

[Tpu HenmocpeICTBEHHOM OTTHCKE C MeyaTHOH (opMbl H300pakeHUE MOTY4aeTcsl 3epKalb-
HbIM. {7151 TOro, 4TOOBI MOTYYUTH MpPSIMOE U300pa’KEHUE HCIOJIB3YIOT O0(CEeTHBIA Ccroco0 mevary,
IIPU KOTOPOM, H300paskeHHe ¢ OpMbI EpeAal0T CHavyajaa Ha IOBEPXHOCTh PE3MHOBOIO MOJIOTHA, a
3aTeM C Hero Ha Oymary.

OcHOBHBIE IIPOLIECCHI IPU W3/IaHUU MHOTOLIBETHBIX KapT CIEAYIOIIHUE!

- CBETOKOIHMPOBAHME IIBETOAEIIEHHBIX ITPUXOBBIX U3aTENbCKUX OPUTHHAIOB U U3TOTOBJICHUE
MeYaTHbIX (OPM ISl IITPUXOBBIX SJIEMEHTOB KPAaCKU B OTJEIbHOCTH;

—  TeyaTaHHe PacUJICHEHHOW MITPUXOBOM MPOOHI;

—  H3TOTOBJIEHUE KPACOYHOI'O OPUTHHAJIA KAPTHI;

— U3rOTOBJIEHHE (POHOBBIX MEYAaTHHIX (POPM ISl PACUBETKU KapThl MO IUIOWAASIM (I OKpacKu
BOJTHOM TIOBEPXHOCTH, BBICOTHBIX CTYyIeHeH penbeda u T.1.);

—  H3TOTOBJICHUE MOJIYTOHOBOTO OPUTHHANA,

—  U3rOTOBJICHHE MOJYTOHOBOH MeyaTHOU (hOpMBI;

—  TOJyYeHHue KpacoyHOM MpoOHI;

—  U3rOTOBJICHHE MAIIMHHBIX EYaTHBIX (HopM
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— nevyaTaHue KapThl;
- OTJIeTIKA MPOAYKITHH.

3.4. PenakTupoBanue M KOppeKTypa KapT

Jlannbie BUabI paboT 00ecreunBalOT KOHTPOJIb 32 CO3JaHHeM KapThl. Llenb KOHTpoist mpu
KOppeKType - o0ecrieyeHre KayecTBa KapThl B COOTBETCTBUU C €€ Ha3HAYEHUEM M TpeOOBaHUSIMU
nporpaMMsbl. Pa3inyaroTcst Tpu BHUia KOHTPOJIS - CAMOKOHTPOJIb, PEJAKLIMOHHBINA KOHTPOJb U KOp-
pekTypa. CaMOKOHTPOJIb - IPOBEpKa COOCTBEHHOM PabOThl €€ UCTIOIHUTENeM. PelakiinOHHBINH KOH-
TPOJIb OCYILECTBIISIETCS HAa 3TAlle COCTABIEHUS U 3Talle OArOTOBKU KapT K u3nanuto. Koppekrypa -
CHeLUAIbHBIA TEXHUYECKUH KOHTPOJIb KauecTBa KapThl, B €€ 3a/1a4l BXOJUT: 1) ycTpaHEeHUe OIIM-
00K, HETOYHOCTEH, BOSHUKAIOIIUX TPU U3TOTOBJICHUH KAapTHI; 2) KOHTPOJb 32 COOTBETCTBHUEM TEX-
HOJIOTHM paboT M MOKa3aresel kadecTBa TpeOOBaHMSAM, YCTAHOBJIEHHBIM B IpOrpamMMe KapTbl; 3)
MOJIrOTOBKA MaTepHasa JUlsl OLIEHKH KayecTBa padoT.

TepMuH «xOppeKTypa» MPOUCXOIUT OT JaT. cioBa COrrectura, yTo 0O3HayaeT UCIPABICHUE
WM YIIy4dllEHUE.

PaznuuatoT KOppeKTypy NEpBUYHOrO (COCTABUTEIBCKOI0) U M3aTE€IbCKOTO OPUTHHAIIOB.

[Tpu KOoppeKkType NepBUYHOTO OPUTHMHANA MPOBEPSAIOTCS: TOYHOCTh IOCTPOEHUSI MaTeMaTH-
YECKOW OCHOBBI KapThl - KOOPAMHATHBIX CETOK, PAMOK U T.J.; IPaBUJIBHOCTh UCIIOJIb30BaHUs, YBSI3-
KM U COTJIACOBAHUSI MCTOYHUKOB; TIOJHOTA COJAEPKaHMs COOOpa3HO HA3HAYCHUIO KapThl U Teorpa-
¢duueckoil cnennpuke pernoHa; TOYHOCTh MOJIOKEHUS BCEX 00BEKTOB COJCPIKAHMS; IPABUIBHOCTh
0000meHus (mepenayn TUITUYECKAX YePT U XapaKTEPHBIX OCOOEHHOCTEH KapTorpadupyembIX siB-
JICHU); B3aUMHOE COIJIAaCOBAaHHME pPa3IMYHBIX 3JIEMEHTOB COJEpXKaHUSA; KayecTBO O(OPMIICHUS;
MIPaBWJIbHOCTh T€0rpauuecKuX HaUMEHOBAaHUI, CBOJKU IO paMKaM CMEKHBIX JIMCTOM (/1 MHO-
TOJIUCTHBIX KapT) U T.A.

YcrpaneHue ommOOoK pHu KOppekType creayromee. O0HapyxeHHbIe 1e(heKThl 0003HAYAI0T-
Csl Ha KOIUU OpUTHMHANA UM BOcKOBKe. [lorpenHoctu oopmiieHuss 0TMEUAI0TCsl Ha KOIIMH YCJIOB-
HBIMH KOPPEKTYpHBIMM 3HakaMu. Bce OMIMOKHM JOMOJHUTENBHO BBIMUCHIBAIOTCS B KOPPEKTYPHBIN
JIUCT C KOHKPETHBIMU YKa3aHMUSMM II0 MX HUCIIpaBIICHUIO. [lanee KOppeKTypHbIe 3aMedaHus repeaa-
I0TCA pelaKTopy A UX yrBepxaeHus. [locae yTBepkaeHNs KapThl IEPealoTCs COCTAaBUTEINO IS
BHECEHUS UCIPABICHUI B OPUTHHAJ KapThI.

[Tpu KOppekType U3AaTeIbCKUX OPUTHHAIIOB MPOBEPSAIOTCS: 1) COOTBETCTBUE M3/1AaTEIbCKUX
OpPUTMHAJIOB COCTABUTEIBCKOMY - NPaBUIBHOCTh Pa3MEPOB PaMOK, IOJHOTAa OPUTMHAJIOB (OTCYT-
CTBUE NPOIMYCKOB), IPAaBUJIbHOE MPUMEHEHUE YCIOBHBIX 00O3HAUEHUIN M TOYHOE UX pa3MEIICHUE;
2) kayecTBO rpaduueckoi paboThl (rpaBUPOBAHMS UM YEPUEHHUs) - CTPOroe COOJIIOJCHUE pa3Me-
POB YCIIOBHBIX 0003HAYEHHH, TIIATEIBHOCTh UX OTIENKH U T.II.; 3) COONIOACHUE TEXHOIOTHYECKUX
TpeOOBaHUI B OTHOLICHUM YMCIA OPUTHHAJIOB, PACHpPEIENCHHs Ha HUX JIEMEHTOB COJIEpyKaHMS
KapThl U T.II.; COTJIACOBAHUE IITPUXOBBIX OPUTMHAJIOB.

OcHoBaHMEM ISl KOPPEKTYPBI CITY)KUT COCTABUTENbCKUIA OpUTHHAIL.

PaznuuatoT KOppekTypy HepacuJeHEHHOH IITPUXOBOM MpPOOBI, pacuJeHEHHOW IITPUXOBOM
MpoOBI, KPACOYHOT'O OpUTHHAJIA, KPACOUHOM MPOOBHI.

B koppekTypy HepacuJIeHEHHOW MITPUXOBOH MPOOBI BXOAWUT: COTIJIACOBAHUS IITPUXOBBIX
OPUTHHAJIOB MEXIy co0O0il MO B3aMMHOMY COBMEIICHHUIO HUX JJIEMEHTOB W IPOBEpPKE KadecTBa
LITPUXOBOT'O PUCYHKA IPU €TI0 BOCIIPOU3BEICHHUHU B II€YATH.

[Tpu KoppeKkType pacuieHEHHON HITPUXOBOW MPOOBI MPOBEPSIFOTCS MPABHIBHOCTH HUCIIPaB-
JICHUH, BHECEHHBIX B M3/1aTENIbCKUE OPUTHHAIIBI IO KOPPEKTYpe HEpacwIEHEHHOH MpoObl, pacuie-
HEHUE IITPUXOBOTO PUCYHKA 110 KpacKam.

[Ipy KoOppekType KpacoyHOro OpHMIHHaja JeNaloT IPOBEPKY MPaBHWIBHOCTU (POHOBOM
OKpPACKH KapThl 110 €e KOHTypaM, T.€. OTCYTCTBHE IPOIYCKOB, HEBEPHO OKPAILIEHHBIX WU HESCHBIX
MecT. [IpoBepKy BeyT 110 aBTOPCKOMY M COCTaBUTEIBCKOMY OPUTHHAJIAM.

[Tpu xKoppekType KpacouHOM MpOoOBI - 3aBEpIIAIOIIEM 3Talle Mepej pa3MHOKEHUEM KapThl
MIPOBEPAIOTCSA: MPABUIBHOCTh MCIIPABIEHHS IITPUXOBBIX MEUaTHBIX (JOPM MO KOPPEKType paculie-
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HEHHOH IITPUXOBON MPOOBI; COOTBETCTBHE (POHOBBIX PACHBETOK MO KOHTYpaMm; MPaBUIbHOCTh B3a-
MMHOI'O COBMEILEHHUS BCEX DJIEMEHTOB KapThI.

3.5. Pa3zpaboTka TeMaTH4YeCKMX KAPT U aTJIacoB

TemaTnueckue KapThl U3rOTaBIMBAIOT B JBa dTana. Ha nepBoM 3Tane rotoBat Tonorpadu-
YEeCKYI0 OCHOBY KapTbl, B KOTOPYIO BXOJST rHApOrpaduuecKkasi CeTh, IPaHHIIbI, HACEJICHHBIC MMyHK-
Thl, YT COOOLIEHMUSI, penbed, THAPOCETh, PACTUTENBHOCT U T.A4. Ha BropoM 3Tane HaHOCAT Tema-
THYECKYIO OCHOBY.

3HayeHue Tonorpaduiyeckoil OCHOBbI OUeHb BeJUKO. OHa ABISETCS OCTOBOM TEMATUYECKOIO
coJiepKaHusl, O0JIErYaeT OPHUEHTUPOBAHKE MO KapTe U T.N. B HEKOTOPBIX CiIydasx Ajs TeMaThude-
CKUX KapT OCHOBA MOJKET 3HAUUTEJIbHO 00JIeryaTbcs B 3aBUCUMOCTH OT TE€Mbl KapThl U MPEbSBIIS-
eMBIX TpeOOBaHUH.

ITpu pa3paboTke nporpamMmbl TEMAaTHYECKOM KapThl B HEE BKIIIOYAIOTCS Pa3JieNbl OTAEIbHO
111 TONOrpa)uIecKoil OCHOBBI U TEMAaTHYECKOTO CO/ICPKAHMUS.

[TocnenoBarenbHOCTh OCHOBHBIX 3TAallOB COCTABJIEHUs TeMaTHYeCKol KapThl: 1) pazpaboTka
MPOTrpaMMBbI KapThl; 2) MOATOTOBKA TOMOTPpaUIecKoil OCHOBBIL; 3) peIaKTHPOBAHNUE aBTOPCKUX Ma-
TepuaioB; 4) cCOCTaBIe€HHE KapThl U MTOATOTOBKA K €€ M3/1aHUIO.

CocraBneHHasi KapTa, B 3aBUCHMOCTH OT KapTOrpauuecKold MOATOTOBKH CIEIHAINCTA,
MO’KET OBbITh IPEACTaBICHA B BUJE aBTOPCKOI'O OPUTMHANA, aBTOPCKOTO MAKeTa, aBTOPCKUX ICKH-
30B.

Aemopckue opucunanvl - TOYHbIE PYKONHCHBIE KapThl 10 TE€ME KapThl, BBHIIOJIHEHHBIE B
MacmTade u31aHus, ¢ XOPOIIUM Ka4eCTBOM H JIETATbHOCTBIO.

Aemopckue makemvl - JOCTOBEPHbIE KapThl, HO BBIIIOJHEHHbBIE B HEMOJIHOM COOTBETCTBUHM C
TEXHUYECKHMHU TPEOOBAHHSIMHU C TIOHI>KEHHBIM KaueCTBOM TpauecKoro BOCIIPOU3BEICHUSI.

Aemopckue 2cku3bl - HAOPOCKH, OTpaXkarolue oO0IIUN 3aMbIce KapThl B OTHOIIEHUH €€ CO-
AepkaHust ¥ 0OpPMIICHHS, HO HYXJIAIOIIMECs B JIETAIbHOU JOpa0OTKE C MPHUBICYEHUEM HMCTOYHH-
KOB.

B ocHoBe pa3paboTku reorpadudeckoro atiaca Kak IeJI0CTHOTO CHCTEMAaTHIeCKOTO coOpa-
HUS reorpauyeckux KapT JIEKUT CUCTEMHBIN MOAXO/I.

B xaprorpadgum TepMHH «CHUCTEMa) MCIIONB3YeTCs MHUPOKO. VI3BECTHBI TaKMe TMOHATHS, KaK
cucreMa MaciTaboB, cucTeMa reorpau4eckux KOOpAMHAT, CUCTEMa MPSIMOYTOJIbHBIX KOOPJIUHAT,
crcTeMa YCIIOBHBIX 0003HAUEHUI 1 T.1I.

BHenpenue cucteMHbIX el B KapTorpaduio noTpedoBaio 4eTKOTo ONpeIesIeHUs] TOHATHS
cucreMHoro kaprorpagupoBanus. K.A. CanuieBbIM IpeiokKEHO CIEAYIOLIEEe ONpEAeSICHUE «...
MI0JI CUCTEMHBIM KapTOrpagupoBaHHEM MOHMMAETCSI CO3/IaHHE HOBBIX KapT, KaK MPOCTPAaHCTBEH-
HBIX 00pa3HO-3HAKOBBIX MOJENIEH JEeHCTBUTEIHFHOCTH, OCHOBAaHHOE HAa CHCTEMHOM MOJXOAE, BO-
MEPBBIX K 0TOOpakaeMbIM SIBIICHHUSM, BO-BTOPBIX, K peau3allii CaMOro KapTorpagpupoBaHus ...».

B pamkax cucTeMHOTO KapTorpagupOBaHUs BBIICISIOTCS HECKOJBKO THIIOB CHUCTEM: CH-
CTEMHOE€ CO3JlaHHE KapT, CUCTEMHOE HCIOJb30BaHHE KapT, TEOPETHUKO-KAPTOrpapUuecKUue CUCTE-
MBI, TEXHUYECKHE KapTorpaduvecKue CUCTEMBI, TEXHOJOTUYECKHE KapTorpaduuecKue CHCTEMBI,
MH(pOpPMaIMOHHbIE KapTorpapuuecKue CUCTEMBI.

B oTHOmIeHWU aTiacoB oOmereorpagpuUecKuX WM y3KOOTPACIEBBIX CHUCTEMHBIA ITOIXO]]
MPOSIBJISIETCS. B KAPTOrpaUpOBaHUN TEPPUTOPUAIBHBIX CUCTEM, Pa3IMUHBIX PaHTOB. B oTHOMIEHNH
aTIIaCOB KOMILJICKCHBIX, CHCTEMHBIN ITOAXO0]] BHIPAXKAETCS B OTOOPaKCHUU TPUPOIHBIX M COIHATH-
HO-?KOHOMHYECKUX I'€OCHCTEM.

[Tpu cozmaHum aTiacoB MPUMEHSIOT JABYXCTYyIIEHYaTOe MpoeKTHpoBanue. Ha mepBoM stame
MOJIrOTABIIMBAIOT OOIIYI0 MPOTrpaMMy JUIsl BCETO ariaca, a 3aTeM pa3pabdoTKa YacTHBIX MPOTpaMM
Ha OT/ICJTbHBIC JINCTHI aTJIaca.

OOmast mporpamMMa ariaca BKJIIOYAeT: OOBSICHUTENbHYIO 3alMUCKy (Ha3HauyeHue atiiaca,
000CHOBaHHE €r0 CTPYKTYpPHI, 00BeM M GopMar, yKazaHHs MO COOPY MCTOYHHKOB); CIHCOK KapT
coobpazHo n30paHHOI CTPYKTYype C 000CHOBaHHEM MaciiTaba KapT;
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MaKeT KOMIIOHOBKH aTJjiaca; WHCTPYKIMIO MO pa3paboTKe THIOBBIX KapT; 0Opasisl ohopMIIEHUS;
IIPOrpaMMy, OIPEIENIAIOIIYI0 TEXHOJIOTHIO COCTABJICHUS KapT U MMOATOTOBKY UX K M3/IaHUIO.

Pa3paboTka 4acTHBIX KapT MPOBOAUTCS COTJIACHO MpOrpaMmaM, pa3zpadaThIBa€MbIM KaK st
TEMaTUYECKHX KapT, HO OCJIOKHAETCS TpeOOBaHNEM LIEJIOCTHOCTH U BHYTPEHHET0 €JMHCTBA aTjiaca.

B oOumiem Buje nmpoekTHpoOBaHHE aTyiaca MPOXOAUT TE€ )K€ 3Tallbl, YTO U CO3JIaHUE 000U
KapThl, @ UMEHHO: IIPOEKTUPOBAHUE, COCTABJICHHUE, IIOJrOTOBKA K W3aHUIO0 U U3JAaHHE. JTalbl CO-
€IMHEHBl CKBO3HBIM pelakTupoBaHreM. Ho MoCcKoJIbKy aTinackl — HanboJee CIOXKHBIE KapTorpa-
(buyeckue Npou3BeeHUsI CUCTEMHOTO THIA, OObEAUHSIOINE CEPUN KapT ONPEIEeICHHON TeppUTO-
pPUM U TEMAaTUKH, JJIsl pEIIeHUs] ONpeesIeHHbIX 3aJau o0IIue 3Tanbl paboThl HAJl KapTaMH 3HAYH-
TEJIbHO BHJIOM3MEHSIOTCA U YCIOXKHAIOTCS. [Ipym 3TOM ynenpHBI BEC M 3HAYEHUE HTana INPOEK-
TUpOBaHUs Bo3pacTaeT. IIpogymaHHOE M KaueCTBEHHO NMPOBEIACHHOE MPOEKTUPOBAHUE aTjlaca He
TOJIBKO YIIPOLIAET MPOLECC MOCIEAYIOMEr0 U3TOTOBJIEHUS, HO U B 3HAYUTEIBHOW CTEIEHU INpeJ-
oIpeziesIsieT HayYHYIO LIEHHOCTb IIPOU3BEACHMUS], €r0 3HaUeHUE KaK UCTOYHUKA 3HaHui. Kpome Toro,
Ha 3TOM 3Tane padoThl YCTaHABIMBAIOTCS U MaTepUalIbHbIE 3aTPaThl HA CO3JlaHUE KapTorpaguye-
CKOT'O IPOM3BEICHUS.

Oman npoexmupoearus aTiiaca BKIOYAET:

- (popMHpOBaHUE KOJUIEKTUBA, paOOTAIOIIEro Hajl CO3JaHUEM aTiaca;

- HamKMCcaHUe Pa3BEPHYTOU MPOrPaMMBI atTjaca;
- OIpeJesieHHe BHYTPEHHETO W BHEIIHEro O(OpMIIEHHSI aTiiaca B COOTBETCTBHU C
IIpeiIoJIaraeMbIM CIIOCOOOM €ro U3JAaHMUsL.

MHoroasranHselii npouecc NpOEKTUPOBAaHUs aTjaca BCEra 3aHMMAET 3HAYMTEIBbHOE BPEMs,
CWJIBHO BapbHUpYIOIIEecs B 3aBUCUMOCTH OT CJIOKHOCTU npousBeaeHus. [IpoektupoBanue ¢pyHaa-
MEHTAJIBHBIX aTJIACOB 3aHMMAET HECKOJIBKO JIET, MOMYJISIPHOTO — 10 roAa. ATJIackl MOTYT I'OTO-
BUTHCA 110 3aJIaHUIO0 TOCYJApCTBEHHBIX OpraHu3auuil (OTIEIbHBIX MUHHUCTEPCTB M BEIOMCTB), B
IUTAaHOBOM Hopsizike B cucteme Pockaprorpaduu u BoenHo-Tonorpaguueckoro ynpasieHus WK MO
MHULMATUBE HAy4YHBIX OpraHu3aluil (HaydHO-HCCIIEJOBATEIbCKUX HMHCTUTYTOB AKaJeMHUU HayK,
YHUBEPCUTETOB U JIPYTUX BBICIINX Y4E€OHBIX 3aBeleHMi). B i1r00om ciydae pabora HauMHaeTcs ¢
ompeielIeHUs] Kpyra OpraHu3alii, yapekIeHHN U OTJAETbHBIX JIUI, KOTOPbIE 00pa3yloT BPEeMEHHBIN
KOJIJIEKTHB, pa0OTaIOUIMIA Ha/l IPOU3BEICHUEM.

®opmMupoBaHue KOJIEKTHBAa — Ha4yaJIbHbII, HO OY€Hb OTBETCTBEHHBIN MOMeHT. OT Hero 3a-
BHCHUT HE TOJIbKO CIa)KEHHOCTh B pabOTe, HO M aBTOPUTET OyIyILIero Npou3BeIeHus], €ro Hay4yHas U
MIpaKTHYECKask 3HAYUMOCTb.

B co3manuy TeMaTMYECKHX aTiacoB IVIABHYIO POJIb UTPAET HAYYHBIN KOJUIEKTHUB, IPOU3BO -
CTBEHHbIE OPraHU3allMU BBIMOJIHAIOT KOHCY/IbTAaTUBHYIO U TeXHHUYeckue (pyHKuuu. IIpruBeneHHble
HIDKE IIEPEYUCIICHN TJIABHBIX HAYYHBIX OpraHU3alyi, IPUHUMAOIIUX YYaCTUE B CO3JaHUU OCHOB-
HBIX aTJIaCOB CTPAHBbI, YKA3bIBAIOT Ha LIEHTPbHI Pa3BUTHS OTPACIEBOI0 TEMAaTUYECKOro KapTorpadu-
poBanus (CatkoBa, 2002):

- Uuctutyt reorpaduu PAH — OI'AM, Atnac «l[Ipupona u pecypcsl 3eminy», ATiac
CHEXHO-JIEJJOBBIX PECYPCOB MUDA;

- Uncruryr stHorpaguu PAH — Atnac HapooB Mupa;

- borannueckuit uHctutyr PAH 1 MHCTUTYT JleKapCTBEHHBIX pacTeHUH — ATiac
apeasoB U pecypcoB JiekapcTBeHHbIX pacTteHnid CCCP;

- ['maBHOE ynpaBieHHe THAPOMETEOCTYK0bI (BEIOMCTBEHHbIE MHCTUTYTH) — Kiuma-
tnuecknil arnmac CCCP, Atnac pagunoakTuBHOro 3arpsisHeHus EBporneiickoil yactu Poccun,
benopyccun n Ykpaussl; ArpoKIMMaTHYECKUAN aTiIac MUPA;

- IIpoexTHO-M3BICKaTENBCKU HHCTUTYT «I umponec» — Atnac necoB CCCP;

- Hay4HO-uccne10BaTenbCKuil HHCTUTYT YKOHOMUKH CEIIBCKOTO

- xo3giicTBa (MHHCENbX03) — ATIIac CENIbCKOr0 X035 HCTBA;

- IIpoeKkTHO-N3BICKATENbCKUI U TOpQopa3BeouHbld HMHCTUTYT (MuHreomorus) —
ATrnac TopdsiHBIX pECypCOB;

- MI'Y, reorpaduueckuii pakynbrer — Atiac Mpkyrckoil obmnactu, Atiac Tiomen-
cKolt obnactu, Atnac Antaiickoro Kpasi;
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- Mexxnynaponnas Muno-okeanckas skcrenuis — ['eonoro-reodusudeckuii atiac
WNuauiickoro okeana,
- Boenno-tonorpaduyeckoe ynpasienue — cepust Atinacos Oduuepa.

Ilpocpamma amnaca — OCHOBHOM JOKYMEHT, ONpPEAEISIOIUN colepKaHue, Ha3HAYCHUE U
METOAMKY CO3JaHMs Mpou3BeneHus. lIporpaMma KOHKpeTHU3upyer oOuue mojoxeHus o0 ariace
Kak cucteMe kapT. PazpaboTka mporpamMMbl Hay4yHO-CIPABOYHOIO aTjaca — 3TO 0oJjbllas Hay4HO-
METOAMYECKast U OYCHb OTBETCTBEHHAS paboTa.

IIpoecpamma amnaca BKIIIOYAET:

1. OOmme monoxeHuss — 0OOCHOBaHME THIIA aTjiaca MO COACPIKAHUIO; Pa3BEPHYTHIH
Kpyr noTpeduTenell; OCHOBHbIE HAyYHbIE U MPAKTUYECKUE 3a7jaud, Ha PELICHUE KOTOPbIX Paccyu-
TaH atJjac.

2. ITopsimok paboThl Ha/l ATJIACOM M XapaKTep ero U31aHusl:

- YKa3bIBAIOTCS TJIaBHBIE pa3pabOTYMKHU (BEAOMCTBA, MHCTUTYTHI U T.J.) U UX POJb B
COBMECTHOM paboTe; yupeXJIeHHs U JIMLA, IPUBJIEKaeMble K paboTe HaJ OTJAEIbHBIMU YacTsi-
MU UM TEMaMU;

- ONpEAENSAI0TCS MOITANHble CPOKU paboThl HAJ aTiaacoM U HOPSA0K MPOBEPKH BbI-
MOJIHEHHOW paboThI;

- YTOYHSIIOTCS OOILMe TeXHUYECKUe cBeleHus (00beM ariaca, ero pasMmep, xapakrep
W3/1aHusl, 0COOCHHOCTH 00111ero 0(hOpMIICHHSI, 00JI0OKKA U MEPEIIeT U T.11.).

Jlis mpoekTupyeMoro atiaca pa3padbaThlBalOTCsS TUIIOBbIE KOMIIOHOBKH pa3BOPOTOB U 000-
POTOB C YETKMMH YKa3aHUSMH 10 Pa3MEIIEHHIO 3ar0JIOBKOB KapT, KOHTYpOB KapTorpadupyemoii
TEPPUTOPUHU B Pa3HBIX MacCIITa0ax, KapT-Bpe30K, TOMOJIHUTENIbHBIX KapT U IPpaHKOB.

[IpakTuyeckas kaprorpadust Biaageer OOJbIIMM HAOOPOM MPUEMOB IMOATOTOBKH KOMITOHO-
BOK KapT. BaykHO MX TBOpYECKH MPUMEHUTh WM MOAU(DULIMPOBATH C TAKUM PacueTOM, YTOOBI TH-
MOBBIX KOMIIOHOBOK OBLIO MHHHMAJIBHOE KOJIMYECTBO, HO OHH ITO3BOJISUIM PAa3MECTUTh B aTiace
KapThl IJIAHUPYEMBIX MACIITa00B C COOIIOIEHUEM JIOTHUECKON MOCIIe10BaTEIbHOCTH.

TumoBsie KOMITOHOBKY TMPHJIATAlOTCS K MPOrpaMMe aTiiaca B rpaduueckoil popme, 0OBIYHO
B YMEHBIIIEHHOM BUJIE.

[Tpu pa3paboTke THUIIOBBIX KOMIIOHOBOK 0OI1ereorpauyeckux arjacoB BO3SHUKAET BOIMPOC
Hapesku. Hampumep, BKiIroueHHe B M300pakeHNEe MaTepUKOB OIMPEeIEHHON YacTH OKEaHOB C OCT-
pOBaMHM; COCTaBJIICHHUE €AMHON KapThl AJIS psijia CTPaH; BKIIOUEHUE «COMPEAEIbHON TEPPUTOPUN» Ha
KapTy «CBOSI CTpaHa»; JOIMYILIECHHE MEePEeKphITUl N300paskeHusl Ha pa3HbIX KapTax u T.1. Hapeska
KapT B TEMaTHMUYECKUX arjacax pemiaercs 0osee 4eTKo Mpu pa3paboTKe KOMIIOHOBOK pa3BOPOTOB U
000pOTOB JIMCTOB.

Mamemamuueckas ocHoéa - OIMH U3 OCHOBHBIX NPU3HAKOB CHUCTEMHOCTH KapT B aTJjace.
OObIuHO B atTiace COONIOIAIOTCS COOTBETCTBYIOIIUE PEIrJaMEHTHI, T. €. UCHOIb3YeTCs] MUHUMAIb-
HO€ KOJIMYECTBO IMPEUMYILECTBEHHO KpPaTHBIX MaclITabOB, MUHUMAIbHOE KOJUYECTBO MPOEKIIHI.
OnHaKO KOHKPETHBIE YCJIOBHSI 3aCTaBIISIOT ONMpPENENATh MaclITaOHBINA pAJ M HaOOp MPOEKUUH HH-
JTUBUAYAIBbHO JJIs1 KaXKA0T0 aTiiaca.

Macwmabnvuii pso atnaca yYuThIBACT:

- HUCIOJIb30BAaHHWE OJHOrO0 MaciiTtada JUisi COMOCTaBUMBIX TEPPUTOPHHl (IO paHry,
Harpumep, JJIsi MaTEPUKOB; 10 TUIONIAAN, Hapumep, 1 (pu3nko-reorpaguuecKkux paiioHoB;
10 3HAYMMOCTH, HalIpUMeEp, JUIsl TOCYAapCTB);

- HCIIOJIb30BaHMe HanboJsiee KPyImHOro Maciutabda asst «CBOeH» TeppUTOPHH;

- YMEHBIIEHHE MaclITabOB B OTAENBHBIX Clydasix (HEOJWHAKOBas M3y4EHHOCTb, OC-
HOBHbIE WJIH JIONOJHUTENbHbIE TEMBI, IpadudecKas HarpyKeHHOCThb KapT).

MacitaGHbIi psiJi onpeesnsieTcs COrliacoBaHHO ¢ BEIOOPOM pa3mepa atiiaca u pa3paboTKoi
THUIOBBIX KOMIIOHOBOK. B pe3yibTare B arjace MOXKET UCHOIb30BaThes 10 10 pa3HbIX BApHAHTOB.

[Tpoexuuu 151 KapT MOAOUPAIOTCS U3 YUCIIa HauboJee HCIONb3yeMbIX WIH MOAUPUIHPY-
IOTCSl TIPUMEHUTENIBHO K KOHKPETHBIM YCIOBUSM. MHOTJa NMpOEKUMH pacCUUTHIBAIOTCS 3aHOBO.
Pa3mep u koHpurypamnus kaprorpagupyemMon TEppUTOPUH, OJIOKEHUE OTHOCUTENILHO CTOPOH CBe-
Ta, MpeanojaraeMblii Kpyr pelraeMblx MO KapTaM ariaca 3ajad - TO OCHOBHbIE MOTHBBI BHIOOpA
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npoeknuii. OOBIYHO BO BBOAHOM pasjiesie aTjiaCoB MPHUCYTCTBYET COOTBETCTBYIOIIAs CIIPAaBKa, HHO-
r1a - C BHUJOM HCIIOJIb3YEMBIX CETOK, C CHCTEMOW HM30KOJ M PEKOMEHIAIUSMH TI0 M3MEPEHUSIM
IUIOUIAAEH, JJIVH, YIJIOB.

Pa3mepsl atnaca, BUJI TUIIOBBIX KOMITOHOBOK, MAacCIITa0bl KAPT U UCIIOJIb3yEeMbIE MTPOCKITUH -
BCE ATO HAXOJUTCS B TECHOUW B3auMOCBs3H. [103TOMY MX BBIOOp IS KOHKPETHOTO aTjiaca MpoBO-
JIUTCS COTJIACOBAaHHO. YacTO BBIMIOJIHIIOTCS COOTBETCTBYIOIINE SKCIEPUMEHTHI, ITO3BOJISIFOIITUE
MPUNTH K ONTUMATIBHBIM PEIICHUSIM.

Cnucok kapm 3aHHMaeT LEHTPAJIbHOE MECTO B Mporpamme atiaca. IMEHHO OH B IOJHOM
Mepe OTpaKaeT COoJepKaHUE ariiaca, ero Hay4HYI U IPAKTUYECKYIO HampaBiIeHHOCTb. CIHCOK
KapT HE MOXKET ObITh OECCUCTEMHBIM, OH BCEI/Ia CTPOUTCS MO MPUHATOMN JUIsl JAHHOTO aTjiaca JOTH-
YEeCKOM CXeMe: pasJieNbl aTiaca U UX MOCJIeI0BATEIIbHOCTh, HAOOPHI KapT B pa3zelie U UX MOCIe0-
BaTebHOCTh. CIIMCOK KapT pacKphIBaeT CTPYKTYPY arjaca, T. €. IOCJIeI0BaTeIbHO OCBEIIAET OTO0-
pakaeMble TeMbl, OOBCKTBI U SBIICHUSI KapTorpadupyeMbIX TeppuTopuil. B mporpaMmme BbIIEpKH-
BaeTCs MPUHIIUIT; OT OOIIEr0 K YaCTHOMY, OT OCHOBHBIX XapaKTEPUCTHK K JOMOJHHUTEIbHBIM, OT
oTpakeHus (PakTOpoB K BhIBOAAM. M BCe 3TO ¢ y4eTOM pa3mepa, KOMIIOHOBOK M MaTeMaTHYECKOU
OCHOBBI CO3/1aBAEMOI'0 aTjaca.

B obweceoepaguueckux amnacax Ha epBbIi TUIaH BHICTYIIAET MIPHHIIMIT OT OOIIETO K YacT-
HOMY (OT KapT BceneHHoM K KapTam Mupa, MaTEpPUKOB U OKEAHOB, PETMOHOB U cTpaH). PasHouTe-
HUS BO3HHUKAIOT YK€ MpPU pa3MElIeHWHd KapT MaTepPUKOB M OKEaHOB (KakoBa HX IOCIe-
JIOBAaTEIbHOCTD; MMOYeMy NepBoi 00bIYHO UAeT kapta EBponsl u 1.1.). Emie Gomnble BonpocoB BeTa-
€T TIPU BBIJICJICHUH OTJIEIbHBIX PErHOHOB, TeM 0Oo0jiee TP MOCTPOCHUHU STUX KApPT B Pa3HBIX Mac-
mTabax. Bonpockl BO3HUKAIOT M MPU OTHECEHWH OCTPOBOB K TEM MJIM MHBIM MaTepuKam, U IPH
KpYITHOMACIIITA0HOM BBIJICIICHUN OTCIHHBIX PETHOHOB U T.JI. TakuM 00pa3oM, JJOTHKA MOCTPOCHHS
MOCJIEIOBATEILHOTO CITMCKA KapT JIOJDKHA OBITh 000CHOBaHa.

B memamuueckue amaacol ipu pazpaboTKe MOCIICOBATEILHOCTH CITUCKA KapT Ha TIEPBBII
IJIaH BBIXOJAT JBa MPU3HAKA: COMOCTABMMas MOJIHOTA U300PaKEHUsSI Pa3HBIX DJIEMEHTOB M pa3Me-
IIEHUE KapT B JIOTUYECKOM IMOCJIENOBATEIbHOCTH, OTPAXKAIOIIEH B3aUMOCBSI3b M B3au-
MOOOYCIOBIIEHHOCTH Pa3NUYHBIX sBIEHUI. B arnmacax mpupozs! (Wiu B paszaenax MpUPOIBI KOM-
MJIEKCHBIX aTJacoB) 3TH BOMPOCHI B 3HAYMTEIBHOM cTeneHHu pemieHbl. [lonmHoTa oTpakeHHs OT-
JIENbHBIX 3JIEMEHTOB JOCTUTAETCA HE TOJIBKO 00beMaMHU COOTBETCTBYIOIIMX Pa3/elioB, HO U coYe-
TaHUSIMU KapT C pa3HbIM YPOBHEM OOOOIIEHMsI MaTepualia, yYMTHIBAIOIMIMM CHEHUPUKY Kap-
TorpadupyemMoro siBJIeHUs (HallpuMep, A1 OTpaXeHHs KIMMaTa Hy)KeH OIpe/ieNIeHHbI Habop aHa-
JUTUYECKUX KapT OTAEIBHBIX XapaKTEPUCTUK, a JIJISi OTPaKEHHSI MMOYBEHHOTO TMOKPOBA YacCTO JO-
CTaTOYHA OJHA CHHTETHYEecKas Kapra). TakuM oOpazoM, coJeprkaHhe pa3/ie]oB U X KOMIOHOBKA
pemaroTcs COBMECTHO, @ OTHOCHUTENbHAS TOJIHOTA OTPAKEHUS PA3JIUYHBIX KOMIIOHEHTOB MOXKET
XapaKTEepU30BaThCs HE TOJIBKO KOJIMUYECTBOM KapT U CTPAHUI] aTJjiaca, U CIOKHOCTU UX MOCTPOCHHUSL.
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4. KOMIIBIOTEPHBIE TEXHOJIOI'MU CO3JIAHUS KAPT
4.1 OcoGeHHOCTH M 321241 reOMHGOPMALMOHHOI0 KapTorpadgupoBanus

['eonndopmarmonnoe kaprorpapuposanue (I'K) - a3to orpacis kaprorpadum, 3aHuMaromnia-
sicsl aBTOMaTU3UPOBAHHBIM COCTABIICHUEM U HCIIOJIb30BAHMEM KapT HAa OCHOBE I'e¢OMH(pOpMaIMOH-
HBIX TEXHOJIOTUH 1 0a3 reorpaduieckux NaHHbIX U 3HaHui (I'eonnpopmaruka, 1999).

®axkTopamu ctaHoBieHus U pazputus ['K cTanu pa3BuTie T€Opun U METOI0B HOBOW HAYKH -
reonH()OpMAaTUKH, MUPOKOE BHeApeHue B kapTorpaduro ['MC-rexHonoruii, 006ecrneynBaronmnx Cu-
CTEeMHBIH IMOAXO0Jl K OTOOpa)XEHHIO M aHalIM3y MPOCTPAHCTBEHHBIX OOBEKTOB, CO3JaHHUE KapTOr-
paduueckux I'MC-nakeToB u 6a3 JaHHBIX, Pa3BUTHE TEXHUYECKUX CPEICTB U METOJOB KOMIIbIO-
TepHoro kaprorpadupoBanusi. 'K chopmupoBanocs kak pe3ynbTaT MHTErpaluu Kaprorpapuu u
reOMH(POPMATUKH, & TAK)KE ADPOKOCMUUECKUX METOJIOB UCCIICTOBAHMUS.

B o0mem Buzae tak HazbiBaeMyro ['MIC-TexHOIOTHIO cO3AaHMsI KapT MOKHO IMPEICTaBUThH B
CIIEYIOILEM BHUJE: NOJATOTOBKA UCXOJHBIX MaTepUaOB U BBOJ JaHHBIX: C HAKOIIUTEJIEH AJIEKTPOH-
HBIX TaxeoMeTpoB; mpueMHuKoB GPS; cuctem 00paboTku n300pakeHuit; Tururaiusanueit (uudpo-
BaHHWEM) MaTepuajoB OOCJIEeI0BaHUM, ABTOPCKUX WM COCTABUTEIBCKUX OPUTHMHAJIOB, a TaKKe
MMEIOIIUXCS MJIaHOBO-KapTorpaUuECKUX MaTepUalioB; CKAHUPOBAHMEM HCXOJTHBIX MATepUANIOB U
TpaHCHOPMUPOBAHUEM TIOTYISHHOTO PACTPOBOTO N300PAKCHHUS;

dopmMupoBaHUE U PEJAKTUPOBAHUE CIIOEB CO3JaBAacMON KapThl U TAOJHI] K HUM, a TaKXKe
dbopmupoBanue 06a3bl JAHHBIX; BBOJ TAOJIMYHBIX U TEKCTOBBIX JAHHBIX C XapaKTEPUCTUKAMH 00bEK-
TOB (aTpuOyTOB); pa3paboTKa 3HAKOBON CHUCTEMbI (JIETEHJIbI KapThl); COBMEIIEHUE CII0eB, (HhOopMu-
poBaHue KapTorpaduyeckoro n300pakeHUs] TEMAaTHYECKON KapThl U UX PEAaKTHUPOBAHUE; KOMIIO-
HOBKa KapThl U GOPMUPOBAHKE MaKeTa MeyaTH; BHIBOJ KapThl HA MEeYaTh.

Crienudrika MCHOIB30BAHUS TPOCTPAHCTBEHHO-OMPEACICHHON HH(OpMauu - OOJbIINe
00BbeMBI KapTOrpaguIecKOi U adPOKOCMHUUYECKONW MH(OPMAIIUU U HEOOXOIMMOCTh UX 00pabOTKHU H
XpaHEHUs B IPOCTPAHCTBEHHON MPUBA3KE, IPUMEHEHUE METOJ0B IE€ONPOCTPAHCTBEHHOIO MOJIEIH-
pOBaHUS - MpHBEJIa K HEOOXOAMMOCTH Pa3pabOTKU CIELUANIN3UPOBAHHBIX aBTOMATU3WPOBAHHBIX
(reoH(QOPMAIIMOHHBIX) TEXHOJOTUH €€ aHallu3a U XpaHeHus. Tak, MEeTOJIbl CHHTETHYECKOIO U CH-
CTEMHOT'0 KapTorpagpupoBaHus, sBisonmecs nctokamu 'K, norpeboBanu pa3BuUTHS MaTeMaTHKO-
KapTorpaguueckux MeTOJI0B MOJEIMPOBAHUS, aBTOMATU3UPOBAHHBIX TEXHOJIOTMM MX pealn3aluu
U co3JlaHusl KapTorpaduueckux 0a3 JaHHBIX; UCIIOJIIb30BAHUE a3POKOCMMUYECKHX CHUMKOB JUIS Te-
MaTHYECKOro KapTOrpaUpOBaHUS TAK)KE CTaJll0 HEMBICIMMO Oe3 aBTOMATHU3allMM UX Jemud-
pUpoBaHUA. DTO, B CBOIO OuYepeib, MPUBEIO K HEOOXOAMMOCTU CO3/IaHHs aBTOMATHU3WPOBAHHBIX
KapTorpaguueckux CHUCTEM M CHCTEM aBTOMAaTU3MPOBAaHHOW 00pabOTKH M300pa’keHUMH, KOTOpHIE
BIIOCJICICTBUM CTaJId TJIaBHBIMM KOMIIOHEHTaMH Treorpauiyeckux HH(POPMAILMOHHBIX CHUCTEM
(F'UC). TakuM 06pazoM, MOKHO TOBOPUTH O TPOrPAMMHO-TEXHOJOTUYECKOW UHTETPALlUU paccMar-
pUBaeMbIX Hay4dHbIX oOjacTell Ha 0Oaze KommbroTepHbIX cucteM u ['MC-TexHomoruii o6paboTku
uHpopmanuu. [Tpu s3Tom 3a kax10il U3 o0IacTeil HAyKu COXpaHseTcs ee MpeAMET CO3aHMusl, uccie-
JIOBaHMSI U UCIIONIb30BaHUs - KapTa, cHUMOK, [ YC.

PazButne 'K crmocoOCTByeT COBEPIIEHCTBOBAHHUIO Psifla HAYYHBIX HANPABIEHUNW COBPEMEH-
HOM KapTorpaduu, HOAHUMAs WX Ha OoJiee BEICOKUN TEXHOJIOTHUECKUH ypoBeHb. Hacnenys noctu-
KEHUS TPAJIUIMOHHOTO Teorpaduueckoro kaprorpadupoBaHusi, reonH(OPMAIIMOHHOE KapTorpa-
¢bupoBanue o01agaeT XapaKTePHBIMU OCOOCHHOCTSMHU, OCHOBHBIE U3 KOTOPBIX:

- MHOTOBapUaHTHOCTb CO3JaHMsI KapT JUIs CeUPUUECKUX TPOOIEeMHO-TIPAKTUYECKUX
noTpeOHOCTEl MoIb30BaTeNel ¢ ONEePaTUBHOCTHIO, MPUOIIIKAIONIEHCS K pealbHOMY BpeMe-
HU, B TOM YHCJI€ C UCTIOJIb30BAHUEM JaHHBIX TUCTAHIIMOHHOTO 30HIMPOBaHUs, 6a3 U(POBHIX
KapTorpapuuecKkux JaHHBIX, pacpoCTpaHseMbIX 10 ceTH Internet;

- UHTEPaKTUBHOCTh KapTorpadupoBaHUs, KOTOpas MO3BOJSET COYETaTb METOABI CO-
3/TaHMsI ¥ UCTIOJIb30BAaHUs KapT, aBTOMAaTHYECKHE U KapTorpapuueckue MeToIbl Kiaccupuka-
IIUY U TeHEpaIu3alii 00BEKTOB U SBIICHUIA,
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- IPEOCTABIEHUE HOBBIX CPEJICTB aHAIM3a JaHHbIX, OCHOBAaHHBIX Ha B3aWMOJIEHCTBUU
MEXy MaTeMaTH4YECKUM, CTATUCTUYECKUM aHAJIU30M U KapTorpa(upoBaHuemM;

- CHUOKEHUE BPEMEHHBIX M JKOHOMHYECKHUX 3aTpaT Ha CO3JaHUe KApT, YTO MOXKET IIPHU-
BECTH K ITOJIHOW PEOpraHn3aluu KapTorpaduyeckoro Npou3BoJCTBa;

- pa3pa0oTKa HOBBIX BHJIOB U THIIOB KapT, KOTOPYIO TPYIHO OCYILIECTBUTH BPYUHYIO,
Harpumep, TpexMmepHbIX (30-KapT) WK CTEPEOCKONHMYECKUX H300pakeHUH, AMHAMUYECKUX
KapT;

- MMHHUMHU3A1Us UCII0JIb30BaHMsI OyMaXKHbIX KapT Kak CpPeJICTB XpaHEHMsI KapTorpadu-
gyeckoil nHpopmanuu, 3atpyassomux ee npumenenue B [ IC u I'K.

I'maBHOM 3amaveit ['K ocraercst co3manme KapT Kak 0Opa3HO-3HAKOBBIX MOJIECH JeHCTBU-
TEJILHOCTH; €€ PELICHUE CBA3aHO C pa3paboTkoii [ UC-TexHOoI0ruil 1 HOBBIX METOJIOB KapTorpadu-
pOBaHMsI HA X OCHOBE.

Hosble Buabl U THIIBI U(POBBIX TAaHHBIX TPEOYIOT pa3pabOTKU METOJOB MX COBMECTHOTO
UCIIOJIb30BAaHUsA, OLCHKU INPUTOAHOCTH U1 COCTaBleHHs KapT. 1loaTomMy BakHO co3gaHue Mpo-
OJIEMHO-OPUEHTHPOBAHHBIX OAHKOB reorpauvyeckux U Kaprorpapuyeckux JaHHBIX U 3HAHUH, KO-
TOpBIE CIIOCOOCTBYIOT HE TOJbKO HAKOIUICHHIO U OOMEHY MH(OpMaIei, HO U MOBBILICHUIO Kaye-
CTBa U JOCTOBEPHOCTH KapTorpadupoBanus. OCOOEHHO BO3pACTaeT POJIb TaKUX OAHKOB JJISI TIPO-
CTPaHCTBEHHOT'O U TEMaTUYECKOI'0 COIIacoBaHMs MH(OPMAIMK NIPH CO3JaHUHM KOMIUIEKCHBIX 3JIEK-
TPOHHBIX aTJacoB U ucnoib3oBanuu kapt B ' MIC. KitoueByto poib 37ech UrpatoT ombIT reorpadu-
4yecKol kapTorpaduu 1 MeTobl reorpa)uueckoro aHaiausa.

OCHOBOI JJ1s1 aBTOMATU3aIMH B KapTorpaduu ciaykaT MaTeMaTHKO-KapTorpaguuecKkue Mo-
JIeJIi, KOTOpbIE, B CBOIO OUYepe/lb, 00s3aHbl PA3BUTUIO KOMIIBIOTEPHBIX TEXHOJOIMH. OJHAKO Bax-
HEE HCIIOJIb30BAaHUs TEXHOJIOTMYECKUX BO3MOXKHOCTEH ITOHMMAHUE TOTO, YTO 3[€Ch Pedb HJET O
MO/JICJIMPOBAHUH reorpauyeckoro pacupocTpaHeHuss 00BEKTOB U SIBJICHUMN, PEACTaBIEHHOTO JUC-
KpEeTHOH nHopManueii, n npuoImKeHNe ee HENPEePhIBHON 3aBUCHT KaK OT CTENICHU €€ allpOKCH-
Maliy, TaK ¥ OT TOr0, HACKOJIBKO TOJHO B 3TOM TUCKpeTHOW nHpopManuu oToOpakeHsl reorpadu-
YECKHUE 3aKOHOMEPHOCTH.

Crnenyromee HampasieHue uccinenoBanuii B 'K - Bompockl aBTOMaTu4eckol reHepanusa-
LIMH, OCTAOIIEECS MPUOPUTETHBIM U JTAJIEKUM OT 3aBEpUICHUS, HECMOTpPS Ha TO, YTO HA €ro paspa-
00TKy ObUIM HampaBlieHbl YCHJIUS BEIYLIMX CIENUaTUCTOB. HecOMHEHHO, ompeseieHHble 10CTH-
KEHHUSI UMEIOTCSl, 0COOEHHO B 00JIACTH «T€OMETPUYECKOil» reHepanuzanuu. Pa3Butue mosb3oBa-
Tenbckoro uHTepdeiica B [ MMC-nakerax mo3BoJUT ONBITHOMY KapTorpady pemars 3ajady B HHTEp-
aKTUBHOM pPEXUME, pedaKkTUpys M300pakeHHe Ha dKpaHe MO KapTorpapuueckuM MpaBuiIaM reHe-
panu3aluy TeOMETPUM M COJepXKaHHUA. DTOMY JK€ CIOCOOCTBYET CO3JaHHE M HCIIOJIb30BaHHE
cpenct skcnepTHBIX oacuctem ['UC.

CoBepIlIeHCTBOBAHNE MPOTPAMMHOIO M TEXHHUYECKOTo 00ecledeHus: onpeneiseT U Jalb-
Hel1ee MpoABMKEHNE B 00JIACTH MCIIOJBb30BaHUS JAaHHBIX IMCTAHIIMOHHOTO 30HIUPOBaHMS B Kaye-
CTBE O/IHOTO M3 OCHOBHBIX UCTOYHUKOB HHpopmanuu s I'MC u I'K, ocobenno 1t onepaTUBHOTO
U AMHAMHUYECKOT0 KapTorpapupoBaHusl.

Jns 'K BaXHO HE TOJBKO aBTOMAaTH3UPOBAaHHOE BOCIPOU3BOJICTBO KapTOrpaduyeckoro
M300paXkeHus, HO U aBTOMAaTH3allMs UCIOJIb30BaHus kapt, Harpumep B [ MIC, 1ig co3nanus HOBBIX
KapT, aBTOMATU3alMU UCCIIE0BaHM Mo KapTaM. Jlucmien u rpadornocTpouTenu Mo3BOJISIOT aBTO-
MaTHU3UPOBATh MPOLECC MPOEKTUPOBAHUS U COCTaBIEHUS KapT. M Bce ke MPUOPUTETHBIM OCTAETCsA
CO3JIaHME KOMIBIOTEPHOU KapThl, N€4aTh KapTorpapuueckux M300pakeHUil U cOo3AaHuEe OpUTHHA-
JI0B ¥ niedaTHbIX opm. Bee Oonbliie BHUMaHUS yaeseTcsl IPUMEHEHUIO KapTorpaduyecKux MpuH-
UIOB 0(POPMIICHHS, MOAETUPOBAHUIO [[BETHBIX IIKaJl, 3HAKOBBIX CHCTEM, (POPMUPOBAHHIO KapTo-
rpaduyeckoil ceMuoTHKU. OJHAKO MOCTOSHHO BO3HHMKAE€T BOIPOC, ACHCTBUTENBHO JIM Ba)KeH
BHEIIHUI BUJI KapThl; paCIPOCTPAHEHO YTBEPKIACHHUE, YTO KOMIBIOTEPHBIE KAPThl NIPEIHA3HAYEHBI
JUISL HEMOCPEICTBEHHOTO MCIIOJIb30BAaHUS, a HE JAJI TOTrO, YTOOBI BelIlaTh UX HA CTEHY WM XPaHUTh
B OMOIHMOTEKax, ¥ IOITOMY HE CllelyeT J0OMBAThCS KauecTBa py4yHOU KapTorpaduu.

N3o0paxxenne u cocrtaBierre kapT B 'K 10KHO MHOTOE 1MO3aMMCTBOBATh M3 MPUHIIAIIOB
TpaaUIMOHHON KapTorpaduu, onHako I'MC-TeXHOIOTHMH OTKPBIBAIOT aOCOIIOTHO HOBBIE BO3MOXK-
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HOCTH B 3TOM obOnactu. Kaprorpaduyeckne m3o0pakeHHs Ha dKpaHe O0JIafaroT PSIOM IMPEeUMYy-
IIECTB, KOTOPBIX HET B TPAJUIIMOHHOM KAPTOCOCTaBJIEHUH: BO3MOKHOCTb OBICTPO CTPOUTH pa3HbIE
BapHUaHTHI, IPEOOPA30BBIBATH CUCTEMBI KOOPAMHAT, CO3/1aBaTh TPEXMEPHbIE N300paKEHHUS U TUHA-
MU4ecKHe GWIBMBI U T. . DTO HOBOE CPEJCTBO MOJEIUPOBAHMS PEabHOM JEHCTBUTEIBHOCTH. B
TO K€ BpeMsl, HHTEPAaKTUBHBIN CIIOCO0, MTO3BOJIAIONINI COYETaTh pPa3IMUHbIC TPUHIIUITEI 00pabOTKH,
PEelaKTUPOBAHMSI U KOPPEKTYpHhl, pyuHas reHepalln3alus ¢ y4eTOM B3aUMOCBS3€EH sIBIEHUN U 00b-
€KTOB CTaBST BONPOC 00 3(p(HEKTUBHOCTH pacrpeneneHusi GyHKIUNA B CHCTEME «UEIOBEK - MalllH-
Hay. lHBapuanTHON ocHOBOM 'K ocTaercs komIuiekcHoe reorpaduueckoe kaprorpagupoBasue.

Kaprorpadus, nmeromas 6orateie TpaauLUU OTOOpaKEHHUsI MPOCTPAHCTBEHHOW MH(OpMa-
LMY Ha KapTax, Ha KOTOpbIe paHblle Obla BO3J0XKEHA M 3a/laya €€ XpaHeHMs], IOCTaBJIAET OCHOB-
Hele MaccuBbl AaHHbIX Uit [MIC, mosTtoMy MeToasl Kaprorpaduu HMEIOT A HUX OCHO-
BOIOJIararolee 3HaueHue. B 1o jxe BpeMsi MOXHO BbIIEINTh OcHOBHbIE 00nactu ' MC-nipunoxxeHuii
JUIsL KapToTrpaguu - 3TO HOBBIEC THIIBI UCIIOJIB30BAaHM KapT, HAIPUMEP, TP MOCTPOCHUH JTUHAMUYE-
CKUX aHUMAaIIWK.

['NC 6Ga3upyercss Ha aHanM3e Kaprorpaduueckod MHPOPMALUU U MO3BOJSIET MPEOIOJIETh
OTrPaHUUYEHHOCTh «PYYHOro» aHanusa. C Ipyroi CTOpOHBI, MOSABIAETCS BO3MOKHOCTh COCTABIICHUS
IIPOM3BOJIHBIX KapT MO UMEIOIIMMCS, HalpUMep: MOPPOMETPUUECKUX KapT Ha OCHOBE KapT pelibe-
¢a, kKapT U3MeHeHU Ha ocHOBe pazHoBpeMeHHbIX KapT. [ YIC, ucnonp3yromias JUisl CO3JaHus CI0€B
MHO>KECTBO TEMAaTUYECKHX KapT, IPEICTaBIISIET XOPOLIEE CPEJCTBO COTJIACOBAHUS MOJYUYEHHOU C
HUX UHGOPMAITUH.

Kommbrotepraas kaprorpadust pa3padarsiBaeT METOABI HUPPOBOTO MPEICTABICHHUS XapaKTe-
puctuk reorpaduyeckux oobvexToB. CoBpemennble I MC-nakeTsl o0nagatoT cpeacrsamu hopmaTu-
pOBaHUS KapT U pa3MELICHUs HAAMKUCEH, OTPOMHBIMU OMOIMOTEKaMH 3HAKOB U IIPH(TOB, yIpasie-
HUS JOPOTOCTOSIIIMMH YCTPOMCTBaMH, 00€CIIeUNBAIOLIIMMU BBHICOKOE Kaue€CTBO KOHEUHOW MPOAYK-
LUH.

I'eonndopmanmonHoe kaprorpadupoBaHue HE CBOAUTCS TOJBKO K Mcnoib3oBaHuto I'MC-
TEXHOJIOTUI. DTO mpex/e Bcero kaprorpadupoBaHre 0ObEKTOB U SBJIEHUN, OCHOBAHHOE Ha METO-
JlaX aHaJIM3a U CUHTE3a UX COIEP>KATEIbHON CYLTHOCTH.

Opnnako KapThl 001a/1al0T OTPAaHUYEHHBIMU aHAIMTUYECKUMU CPEACTBAMU IO CPABHEHMIO C
I'NC. B otnunuue ot nansbix s ['UC, popma xpaHeHHs KapTorpaguueckux AaHHBIX HE olecrie-
YUBAET, HAPUMeEp, BO3MOKHOCTH aHAJIM3a B3aMMOCBSA3€H MeX1y pa3auuHbIMU (DeHOMEHaMU, €CIH
OHHU He 0TOOpakeHBI Ha KapTe.

[lepeBoa KapT U IPYruX UCTOYHUKOB NMPOCTPAHCTBEHHOM MH(pOpMaluu B HppoByro Gpopmy
I'IC oTkphIBaeT HOBbIE MyTH MAHUIYJIMPOBAHMS TeorpapuUecKUMH 3HAHUSIMU U UX OTOOpaKeHHS
(BU3yanu3anun).

Kapter ans 'MC noctaBnstor pasHyto uHpopmanuio, 1 B I'MMC oHM MCHONB3YyIOTCS MO-
pazHomy. Tomorpaduyeckre KapThl, MOKa3bIBAIOIINE KOHTYPHl 0OBEKTOB Ha MOBEPXHOCTHU 3E€MIIH,
yaiie Bcero sBisitoTcss ocHoBHOM anst b/l TUC, mist mpuBsA3ku U OTOOpakeHUs APYroi JTOMOJIHU-
TeIbHON MHPOpPMAIUH.

4.2. llndpoBbie KAPTHI U MO

Lugposasa kapma - nByxMepHas BU3yallbHas MOJENb KapThl WM IMOBEPXHOCTU 3EMIIH,
oroOpakaemast ¢ TOMOIIBIO CPEJICTB KOMIIBIOTEPHON IpadMKH B 33aHHON KapTorpaduueckoi mpo-
eKIMM U 00Jajaromas BO3MOXHOCTBIO (B OTIMYHE OT OOBIYHOM KapThl) M3MEHEHHS MaciiTada
0TOOpaXKeHHsI 1 U3MEHEHUEM BU3YalIbHO 0TOOpakaeMbIxX JieTaneil (puc. 4.1.).

[Mudposast kapTa MOKET ObITH NMpEACTaBIeHA B OyMaXXHOM BHUJE C MOMOILBIO CPEJICTB KOM-
neloTepHoi monurpaduu. Lludposas xapra opraHu3oBaHa KakK COBOKYIHOCTBH CJIOEB (ITOKPBITUH
KapT-MOJUI0KeK). MHOrocioiHas opranu3anus IUQpoBoil KapThl IPU HATMYUU MEXaHU3Ma yIpaB-
JICHUS CJOSMHU TO3BOJISIET 00BEIMHUTh U OTOOPA3UTh HE TOJIBKO OOJIblIee KOJIMYECTBO MH(pOpMa-
L[MHU, YeM Ha OOBIYHON KapTe, HO CYIIECTBEHHO YIPOCTUThH aHAJIU3 MPOCTPAHCTBEHHBIX O0OBEKTOB.
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Taxkum oOpa3zom, pa3OueHHe Ha CIOW IMO3BOJISIET pellaTh 3aJa4d TUIU3ALUN U pa3OueHus
JAHHBIX HA TUIIBI, TIOBBIIATH 3()()EKTUBHOCTE MHTEPAKTUBHONW 0OPaOOTKH M TPYMIIOBOI aBTOMATHU-
3UpOBaHHON 00pabOTKH, ympouiaTh MpoLecc XpaHeHus: HHPopManuu B 0a3ax JaHHBIX, BKIIOYATh
aBTOMaTU3UPOBAHHbBIE METO/Ibl IPOCTPAHCTBEHHOI'O aHAJIN3a Ha CTaJuu cOopa JaHHBIX U IPU MO-
JEIMPOBAHMH, YIIPOIIAThH PEHICHUE SKCIIEPTHBIX 3a/1a4.

Hudposas kapTa MOKeT ObITH TPEXMEPHOIH MOJIENbIO, HO KaK KapTa OHa JJOJDKHA OTBEYaTh
TpeOOBAHUSM, MPEIBABIIEMBIM K KapTaM.

udposas kapra Haubosiee yq00Ha Il IPOCTON BU3YyallbHOM 00pabOTKM MH(OPMALUH, TaK
KaK I0 CyIIECTBY pabOTaeT ¢ IBYXMEPHBIMU O00pa3amMH. DTOT MOJXOJ MIMPOKO PACIpOCTPaHEH Ha
npoctbix ['MC tuna Maplnfo, ArcView u T.11.

B ornuuune ot mudpoBoit KapThl yugdposas modens MPEICTABISIET cOO0K B 00IIeM ciaydae
TPEXMEPHYIO IPOCTPAHCTBEHHYIO MOJIENb, HE OTATOLICHHYIO CIIELUAIbHBIMU KapTOrpaguuecKumMu
Harpy3kamu u orpannueHusiMu (byraesckuii, 2000). LludpoBas Moaesb MOKET COAepKaTh U OTOO-
pakaThb KPUBOJIMHEHHOE IPOCTPAHCTBO, B TO BpeMsl Kak LU(poBas KapTa 3TO MOEIb, IPUBOIUMAs
K OTIPE/ICTICHHOM KapTOrpapuuecKoi MPOSKIHH.

HudpoByro Moaesnb MOXKHO paccMaTpuBaTh KaK HEKUI MPOCTPAHCTBEHHBIH Kapkac, KOTO-
PBIN CIIY’)KHT OCHOBOW JUIS PEUICHUS psifa 3ajad, BKItoUYas ¥ mocTpoeHue kapt. Lludposas mosensb
(puc. 4.2 - 4.3) moxeT B O0bIlel CTENEHH COOTBETCTBOBATH PEaIbHOM MOBEPXHOCTH IO CpaBHE-
HUIO ¢ KapToil. OJHaKO BO3MOXKHBI CIIydand MOCTPOEHUS IU(PPOBBIX MOAENEH B 33aJaHHBIX KapTo-
rpaduUecKux MpOeKIUsX.

ITudposas Mozxenb UMEET 1Ba OCHOBHBIX BHJIA.

[lepsbrit Bun mudposoit mogenu aanHelx ['MC moxHO Ha3BaTh xapmoepaghuueckum. OH
IpUBS3aH K KapTorpapuyecKoi MpOeKIUN U MPEACTaBIsAeT CO00i ABYX MM TPEXMEPHYIO KapTy U
TakXke nMeeT 0a30BbIil MaciiTad, 6a30Byr0 Mpoekuuio. B otnuune ot uudpoBoil kapTsl nudposas
MOJIETIb TI03BOJISICT CTPOUTH TPEXMEPHBIE BU3YaTH3alluU U IEePCIIeKTUBHbIE BUIBI. Takoi tum mud-
POBBIX MOJIeJIel XapaKTepeH AJIs KPYIHBIX U CPEHUX MacIiTaboB.

Pucynok 4.2.1. — Kapra yriioB HakJIoHa 3eMHON TTOBEPXHOCTH
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Pucynok 4.2.3. — 3D-mo/1enb, TOCTPOCHHAS C UCTIOIH30BAHUEM TOTIOOCHOBHI i KOCMUYE-
CKUX CHUMKOB

Hpyroii Bua nuppoBbIX MOJENEH MOXHO Ha3BaThb npocmparcmeeHnbviM. OH «IIPUILUT
TOJIBKO K peepeHI-3JUTUIICOUAY WA T€OUy U CTPOUTCS B KPUBOJIMHEHHOHN CHCTEM KOOpAMHAT.
IIpocTtpancTBeHHas: nudpoBas MOJENb MO CYIIECTBY MOXKET O0TOOpakaTh KPUBOJIUHEHHYIO (popmy
noBepxHocTH 3emiu. [loaTomMy [ BU3yallM3allMy ATOTO THIA HU(POBBIX MOJENIEH HEOOXOIUMBI
aHAJIMTUYECKHE NPOEKLUOHHbIE NTpeoOpa3oBaHmsl. DTOT TUI LU(PPOBBIX MOAETEH XapaKTepeH Jis
MEJIKMX MaclITaboB, 0COOEHHO /IS TAaHHBIX, TOTY4aeMbIX B KOCMHUUECKUX UCCIICIOBAHUSIX.

[Tpobnema cBeneHHsI 0OBEKTOB Ha MOBEPXHOCTH 3€MJIM B €IMHYIO CUCTEMY BIIEpPBBIE pellie-
Ha Ttosibko B 'MIC. [l 3TOrO0 Mcnonb3yercs creluaibHas Teopus MaTeMaTH4ecKol KapTorpapuu
(byraesckuii, 1999). 910 aBnsercs kauectBeHHbIM oTiinuneM ['MIC oT cuctem KOMIbIOTEPHOH Ipa-
¢uxu u CAIIP.

InexmponHbIl amaac — 3TO CUCTEMA IEKTPOHHBIX KapT, CO3JaHHBIX M0 00LIEH mporpaMmMe
KaK IEJIOCTHOE MpOM3BEACHUE. DJIEKTPOHHBIM aTiac HE MPOCTO HA0Op Pa3lUYHBIX JIEKTPOHHBIX
KapT, HE MEXaHUYECKOE UX O0ObEIUHEHNE, OH BKIIIOUAET B c€0Sl CUCTEMY KapT, OPraHU4YeCKH YBs-
3aHHBIX MEXJly COOOW M Jpyr Jpyra JOMOJHSIOLUMX, CUCTEMY, 0OYCIOBIEHHYIO Ha3HAUE€HHEM aT-
Jaca ¥ OCOOCHHOCTSIMU €r0 MCIIOJIb30BaHMS.

4.3 UCTOYHUKH TaAHHBIX TeOHH(OPMAIMOHHOT0 KapTorpadpupoBaHus

COBOKYNHOCTh HU(PPOBBIX AAHHBIX O MPOCTPAHCTBEHHBIX OOBEKTAaX 00pazyeT MHOXKECTBO
IIPOCTPAHCTBEHHBIX JIaHHBIX M COCTaBISET cojep)kaHue 0a3 reorpaduyeckux JaHHbIX. [/laHHBIe,
HeoOXOoIuMBbIE 711 CO3JJaHusl KapT U Bxoasuue B bJl, MOXHO moapa3aenuTh Ha 1Be TPYIIIHI - Mep-
BUYHbIE U BTOPHUHBIE. [lepguuHnble danHble - 3TO JaHHbIE, KOTOPbIE MOTYT OBITh U3MEPEHbI HEMO-
CPEICTBEHHO, HAallpUMep, TyTeM BHIOOPOYHOT0 0OCIIeJOBaHHS B MOJIEBBIX YCIOBUSAX WM ITYTEM JIH-
CTaHLMOHHOTO 30HAMpOoBaHUs. [IpH 3TOM «IUIOTHOCTBY 00CIIeI0BaHUS ONIPEIENSIET TaK Ha3bIBAEMOE
paspelieHue aAaHHbIX. HanpuMmep, eciu npocTpaHCTBEHHAsl BHIOOpPKA OCyIIECTBIsIeTCS yepe3 1 K,
OCTaHyTCsl He3a(UKCUPOBAHHBIMU M3MEHEHUs, pa3pelieHre KOTOPhIX MeHbIe 1 KM, XOTs BRIOOpKa
JIOJKHA OTpaXkaTh XapaKTepUCTUKU, CBOMCTBEHHBbIE BCEM TOYKaM Tepputopuu. Paspemenue naH-
HBIX, TIOJy4aeMbIX IIyTEM AMCTAHLMOHHOIO 30HAUPOBAHUS ONpPEAEIAETCS aBTOMATUYECKU U 3aBU-
CHUT OT TEXHUYECKHX XapaKTEPUCTUK ChEMKH.

Bmopuunsie dannvle - 3TO JTaHHBIE, MOJyYaeMble U3 YK€ UMEIOLIMXCS KapT, TaOIul WK
Ipyrux 0a3 TaHHBIX.

Paznnuatorcss naHHBIE O NPHUPOAHBIX PECypcax M OKPYXKaloUleW cpele; COLUalbHO-
SKOHOMMYECKHE U reorpapuueckor MpUBSI3KH.
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JlaHHbIE O MPUPOJHBIX pECypcax U OKPYXKalolllel cpefe MOKHO MOAPA3ACIUTh Ha TeMaTH-
YeCKUe U TonorpaduyecKue.

HauGonpburyro yacTh TeMaTH4ECKUX JIAHHBIX MOJIYYalOT MO0 TEMAaTHYEeCKUM KapTam. [pyrum
HMCTOYHUKOM TaKHX JaHHBIX CIIY’KaT a’dpo- M KOCMUYECKHEe CHUMKH. JlemupprupoBaHUE CHUMKOB
MO3BOJISIET CO3/1aTh MHOXKECTBO THUIIOB TeMaTH4ecKux Kapt (a takxke cioeB bl ['MIC), nanpumep,
KapThl UCIOJIb30BAHUS 3€MeIb, KapT PaCTUTEIbHOCTH, TOUBEHHOTO MOKPOBA, CENBLCKOXO3SICTBEH-
HBIX KYJIBTYP.

HcTounukom Tomorpaguueckux AAHHBIX CIy)XaT Tomorpaduyeckue kaptol. B Hacrosiiee
BpEeMsi MHOTHE JIaHHBIC 3TOTO TUIA UMEIOTCA U K 1udpoBoit popme, Hanpumep, Pockaprorpadueii
co3aansl 11 Poccuu mudposie kapThl MaciTados 1:1 000 000 u 1:200 000.

[TpocTtpancTBeHHas MpHUBsI3Ka MHPOPMALIMHU TTO3BOJIIET 0000MATh JaHHbIE MO reorpaduye-
CKOMY IPUHIIUITY, HAIIPUMEp, MEPEXOAUTh OT JAaHHBIX MO OTIEIBbHBIM rOpoJaM K JIaHHBIM O pEeru-
OHE.

Eme ogun Tvn naHHBIX, TosiBUBIIKICS BeseacTeue pazsutus ['MIC, aTo nanHbie reorpadu-
YECKOW MPUBS3H - TeorpaduuecKkue MaTepuabl, MPECTaBICHHBIC B BUIE 0a30BBIX KapT TEPPUTO-
PHAIBHBIX €IMHUIl U aTJIaCOB, a Tak)Ke LU(POBBIE MaTepUalbl - (aillibl TpaHuUll, JaHHbIE MHOTOIE-
JIEBOT'O KaJacTpa, KOOPJAMHATHBIE JaHHBIC, MOJIy4aeMble CUCTEMaMU CIyTHUKOBOTO MO3UIIMOHUPO-
BaHUSA.

BwmecTe ¢ maHHBIMH HYXXHO TIOJIy4aTh U TaK Ha3bIBA€MbIE METAJaHHBIC - JOMOJIHHUTEIBHYIO
nH(pOpMaLIHIO O Tpoleaypax cOopa U KOMIUJISIMHN JaHHBIX, CUCTEMaX KOJUPOBAHUS U TOYHOCTH
prOopoB. MeTalaHHbIC MO3BOJISIOT MOJIB30BATEIIO MOJIYYUTh MPEACTABICHUE O JaTe TOTydeHUS
uHnpopmanuu u ee goctopepHocTu. K coxkanenuro, monodHas uHpopMalusi He Bcerjga JOCTYIIHA,
I0JIB30BaTEIh MOKET HE 3HATh O TOM, KaK OCYIIECTBIBUIUCH cOOp M 00padOTKa JAaHHBIX JIO X BBE-
neHus B 0a3zy JaHHBIX. YacTo 3TO BeleT K HEMpPaBUIBLHOM TPAKTOBKE JIaHHBIX, JIOXKHBIM MPEICTaB-
JICHUSM 00 MIX TOYHOCTH.

[[upokue BO3MOKHOCTH JJIsl MOJY4YECHUS JaHHBIX OTKPBIBAIOT KOMIIBIOTEPHBIE ceTU. B cetn
Internet B HacTosiIIee BpeMsi pacIIpOCTPAHSIOTCS SJIEKTPOHHBIE KapThl M aTJIaChl, OTCKAHUPOBAHHBIE
MeYaTHbIE KapThl U CHUMKH, MyJTbTUMEINIHbBIE H300paKEHUs, JMHAMUYECKHUE KaPTHI.

4.4 TIporpaMMHoOe CpeICTBO sl TeoMH(OPMAIMOHHOTO KaprorpadupoBanus — Maplnfo
Professional 6.5. SCP

Jlns TeMatudeckoro kaprorpaupoBaHus HIMPOKO HCMOIb3YIOTCS cOTHU pa3nuuHbix [MC,
pelIaroIMX caMble pa3HOOOpa3HbIe 3a/laul MOJIb30BaTeNel, Cpeid KOTOPhIX HauOoJbllIee pacnpo-
CTpaHEHUE IMOJIYYUJIM Tak Ha3biBaeMmble HacTosibHble [ VIC, opueHTHpOBaHHbBIE HA MCIOJb30BaHUE
MIEPCOHANIBHBIX KOMIIBIOTEPOB U KOTOPBIM HE HyXKHA MOILIHOCTb M HMHTEJUIEKTYalIbHOCTBH IOJIHO-
MacmtabHbix [MIC. K aHum moxkno otHectu: Geodraw/ Geograph (MucTuTyT reorpaduu, Poccus),
AtlasGIS u WinGIS (CHIA), Arcinfo u Mapinfo (CILIA) u mHOTHE IpyTHE.

Poinok I'MC-nakeToB, NMpeMMyLIECTBEHHO 3apyO0eXHBIX pa3pabOTOK, Ype3BbIUAHO OOIIN-
PEH M IPOA0IDKAeT HapallluBaThCsl, 0COOEHHO B HAIpPaBIEHUU HACTOJIBHBIX KapTorpauieckux cu-
creMm. Haubonbiiee pacnpoctpanenue nonyunnu naketsl Arc View (ESRI) u Mapinfo (Mapinfo
Corporation) - o6a mpousBojctsa CIIIA. 13 oTedecTBeHHBIX pa3pabOTOK HauboJIee pacpocTpaHe-
Hbl naketsl GeoDraw u GeoGraph LlenTpa reoundopmanronnsix Texnonoruit UI' PAH.

I1C (nporpammuslie cpeactBa) [UC — 3T0 MIMPOKO pa3BUTHIE CUCTEMBI, HCIIOJNIB3YIOIINE Oa-
3Bl IaHHBIX (OpraHU30BaHHbBIE XPAHIININA UHPOPMAIIMH), TJE CBEICHUS 00 OKpYKAroIIeH peab-
HOCTH XapaKTepU3yIOTCs MIMPOKUM HAOOPOM JTaHHBIX, COOMPAEMBIX Pa3IMUYHBIMU METOAAMHU U TEX-
HosorussmMu. I'IC He umeeT ceGe paBHBIX MO MKUPOTE MPUMEHEHHS], TaK KaK HUCIIOJIb3YIOT UX MpaK-
THYECKU BO BCEX OTPACIAX U 00JIACTSIX 3HAHUH B TOM YHMCIIE U B TEMaTHYECKON KapTorpaduu.

OtnuunrenbHas ocobenHocts Mapinfo - ee yHuBepcambHOCTB, T. €. CHCTEMa IMO3BOJISET
npocMaTpuBaTh U 00pabaThiBaTh rpadudyeckre n300pakeHusl; OCYIIECTBIATh OUCK 10 3ampocy U
peAaKTUPOBAaHUE KapT; MPOU3BOAUTH MOCTPOEHUS KapTOrpapuuecKuX CUMBOJIOB, AMarpamm, pado-
TaTh ¢ 6a3aMu JaHHBIX; TOATOTABIMBATH K TI€YaTH U Tle4aTaTh KapThl.
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Mapinfo - mporpammHuslit mpoaykT Mapping Information Systems Corporation (CILA) - siB-
nsiercs kiaccuueckoi HactonbHOM ['MIC nH(pOpMaIIMOHHO-CITPAaBOYHOTO THUIIA.

Mapinfo mo3Bonsier mosyuaTh MHGOPMAIMIO O MECTOPACIOJIOKEHUN OOBEKTa IO ajpecy
WIA UMEHHU, HAXOJUTh NEePeCceueH sl yJIul], IPaHulLl, IPOCTABIATh HA KapTy OObEKTHI U3 0a3bl AaH-
HbeIX. CHcTeMa MO3BOJISIET MPOBOIUTH CIEIHUATBHBINA Teorpaduyeckuii aHanus kKapT (oBepieil) u
rpapu4eckoe pelakTUPOBaHHE.

Mapinfo mOCTaBISIOT KaKk OTACIBHBIM MOJYJIEM, TaK U B CETEBOM BapHaHTE, B CIlyyae HC-
none3oBanus Mapinfo B ceru, ¢upma oOecrieunBaeT JOMOJHUTEIBHOE CETEBOE IMPOrPAMMHOE
obecrieyeHre. B mocneaHne KOMITIEKTHI CHCTEMBI BXOAUT KOMITMJIATOP SI3bIKA JUIS TPUIOKCHUN
MapBasic.

CucreMa uMeeT TpU BO3MOXKHBIX THIIA OKHA JJI IPOCMOTpA JAHHBIX: MeEKCmosoe, Kapmo-
epaguueckoe u cpaguueckoe cOOTBETCTBEHHO. Ha 3kpaHe MOHUTOpAa OAHOBPEMEHHO MOTYT IpH-
CYTCTBOBaTh OKHA pa3jM4yHOro Tumna. Hampumep, moip3oBarenb MOXKET UMETh KapTorpaduueckoe
OKHO, IIOKa3bIBarollee U300paXKeHne yJul ropoja, 1 IpoCMaTpUBaTh TaOJIMYHbIE JaHHbIE, OTHOCS-
1IMecst K HUM, B TEKCTOBOM OkHe. OKHO, UMEIOIleecsl Ha SKpaHe, sABJISETCS aKTUBHBIM. Eciin okoH
OoJbllIe OJHOTO, TO UX OOBSBISAIOT CB3aHHBIMHU, TAK HA3bIBAEMBIMU «TOPSYMMHU OKHAMU». IDTO
O3HayaeT, 4To rpaduyeckuii 0ObEKT, COOTBETCTBYIOIIAs TAOJUYHAS 3alMCh KOTOPOTO BBIOpaHa B
TEKCTOBOM OKHe, OyJieT MOJCBeUeH B KapTorpaduyeckoM U Hao000poT. TEKCTOBOE OKHO UMEET BUJL
Ta0JIHIIBI, TOJO00HON JIEKTPOHHOM, CO CTpOKaMH U cTojibOmamu. Kaxmas cTpoka mpeacTaBisieT co-
0011 3anmuce, a KaxJaas KOJOHKa ompesenseT mnose 3anucu. Cucrema no3BojsieT 100aBIIATh, pelak-
TUPOBATh U YHUUYTOXKATh 3anucu. [lonb3oBarenb MOXKET OTOMPATh HY>KHbBIE CTOJIOLBI ISl TPOCMOT-
pa B OKHE U MEHSTb UX pa3Mep.

Kaprorpadguueckoe 0OKHO IpU MOKa3e HCHOJIB3YET MOCIOHHOE M300paKeHne, Kak 3TO MpPHU-
HATO BO MHOTHX Apyrux ['MC. XapakTepuCcTUKU Ka)KA0Io CJIOsl MOT'YT ObITh I0Ka3aHbl BHIOOPOUHO,
OTPEIAaKTUPOBAaHbI, IOKa3aHbl B MOPSAKE, YCTPaWBaOIIEM I0Jib30Barens. BHemHe kaprorpaguye-
CKO€ OKHO O(hopMIIsIeTCsl TaK ke, KaK U TEeKCTOBOE, OHO CHA0XKEHO BO3MOKHOCTSIMU FOPU30HTAIb-
HOTO W BEPTUKAIBLHOTO MPOKPYIMBAHUH /IS TIOKa3a cocenqHux obmacreit. ['padudeckoe okHO Tpen-
Ha3HA4€HO Il pabOThl C 0ObEKTAaMH TUIIA TOYKA, JIMHUS, CEKTOpP (ITOJUTOH) U T. II.

Mapinfo - MHOrOOKOHHAsI CHCTEMa C BBIMAAIOIIUMHE MEHIO, UMEET WHTEPAKTUBHBIN UHTEP-
¢eiic, B KOTOPOM MPHUMEHSIOTCS TUAIOTOBbIE OKHA M BBINAJarolue CIUCKU BhIOOpa. B 1100601 Mo-
MeHT BpeMeHH Mapinfo ucrosib3yeT Tak Ha3blBAEMYI0 MHCTPYMEHTAIbHYIO MaJleTKy - MaJeHbKOE
OKHO, B KOTOPOM HaXOJUTCSI CIIUCOK KOMaH/, JOCTYIHBIX K TEKYIIIM MOMEHT.

Cuctema cHabO)xeHa TOJPOOHBIM PYKOBOJCTBOM, MPHIIOKEHHUEM JJIsi TOJIb30BATENsI U HE
TpeOyeT JUIMTENbHOM MOJATrOTOBKM JJsi Hadaia paboT. PyKoBOJCTBO XOpOLIO HWIUIIOCTPUPOBAHO,
BKJIFOYACT MHJCKCHBIE CCBUTKU U Tioccapuii. Kpome TekcToBo# mokymeHTtanuu Mapinfo umeer mo-
Oynb o0y4deHHs paboTe C CUCTeMOW M KOHTEKCTHO 3aBUCHMYIO IMOJICKA3Ky, JOCTYNHYIO B JIFOOOH
MOMEHT B T€UEHHUE ceaHca paboThl. MHCTansAus nporpaMMHOI0O MPOyKTa MPOUCXOAUT 110 CXEME C
3alUTON OT KONMPOBAHMS C IOMOILIBIO 3JIEKTPOHHOT'O KJIHOYa.

Mapinfo umeer crenmanbHbii s3Ik MapBasic, MO3BOJISIONIMIA THCATh MOJIb30BATEIbCKHE
MIPUIIOKEHHUS, 32 CUET KOTOPBIX MOKET OBITh PacIIMpPEH MEepPEeYeHb BBIMOJIHAEMBIX CUCTEMOM (yHK-
uii. Paboraer Mapinfo B 0CHOBHOM B CBOMX COOCTBEHHBIX BHYTPEHHHX (popMaTax HaHHBIX. JTO
OTHOCHUTCS TaKXX€ U K TEMAaTHUYECKUM JTAaHHBIM, 151 (POPMUPOBAHUS KOTOPBIX MCHOJIB3YIOTCS BHEII-
Hue 6a3wl JaHHBIX. Mapinfo uMeeT pa3BUThIC CpeCTBA TeHEPAIIMU OTYETOB, MOCTPOCHUS TPadUKOB
U AMarpaMM, COCTABIEHUS CTATUCTUYECKUX KapT.

Cucrema MOXeT cO37aBaTh HWJUIIOCTPATHBHbIE TEMaTHYECKHE KapThl, UMEEeT OMOIMOTEKY
YCJIOBHBIX 3HAKOB, HIPU(TOB M 3aNOJIHEHUH, JOMYCKAaeT UCIOIb30BaHUE MIKAN Ul OTOOpa)KeHUs
KAueCTBEHHBIX U KOJMYECTBEHHBIX 3aBHCHMOCTEH, ONMUCAHHBIX B MOJSAX 0a3bl JaHHBIX (MHTEpBal
CTYNEHM ILIKaJbl 3a/laeTcs IOJb30BATENIEM), a TaKXKe MO3BOJSeT (OPMHPOBATH JIETEHAY KapThl,
cHa0XaTh ee MOANUCAMHU, PEJaKTUPOBATh U300paKEHHE.

Mapinfo ucnonp3yer nBa MoAX0/a B MOKUCKE AaHHBIX. B iepBoM cityuae y mosbp30BaTes 3a-
MpaIlMBaETCs JOrMYeCKOoe BhIpaKeHHE JUIsl OMCKa, WK crenuukanus nosns. Jloruyeckoe BbIpa-
KEHHUE MOXKET OBbITh BCTPOEHO, a MOXKET OBbITh COCTABJIEHO M3 HAOOpPa, MpPEIaraeéMoro BHIA/IA0-
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muMu MeH1o. Habop comepXuT mupoKuid psija onepanuii 1 MmareMaTnueckux ¢pyHkuuid. Bo BTopom
ciydae ucrnosbiyercs s3bk SQL, ¢ MOMOIIBI0 KOTOPOro CTPOUTCSA 3alpOC HA MPOBEPKY WIIU MOUCK.
Kak u B mepBoM cityuyae, MoJb30BaTeIb MOKET OCYIIECTBUTh TUIIOBOW BBIOOP WJIHM MOCTPOUTH BbI-
pakeHHe WJIHM TPYIITY BBIPAXKEHU S3bIKa MPU MOMOIIM HA0OPOB U3 BhINajaronux MeHto. [Ipumeua-
TEJIHO, YTO CHCTeMa CHa0XeHa BO3MOXXHOCTBIO MPEABAPUTEIHHON MPOBEPKU MPABUIBHOCTHA CHH-
Takcuca HaOpaHHOTO BhIpakeHUs. HaliieHHbIe 3anucH MOTYT ObITh IIOKa3aHbl B KapTOrpapuuecKom
Y TEKCTOBOM OKHAaXx, BBIBEJICHBI Ha MPHHTEP, IJIOTTEP, COXpaHEHBI B (ailyie nin OTACTbHON TabIu-
ue. Touku, TMHUM W TOJIUTOHBI MOTYT OBITH MOMEYEHBI HAa HKpPaHe COTJacHO MX aTpUOyTHBHBIM
3Ha4eHusIM. [lonck u mpoBepKr MOTYT OBITH OCYIIECTBIICHBI KaK B MIAKETHOM, TaK U B MHTEPAKTHUB-
HOM PEKHUME.

bonee moxppobuoe 3HakomctBo ¢ IIC Mapinfo mnpegycmorpeno Ha JabopaTopHO-
npaktuueckux 3aHaTusax no ['MC — kaprorpadupoBanuro.
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I1l. TOPSIAOK BBIIIOJIHEHUS JIABOPATOPHBIX PAGOT

JlaGoparopHble paboThl 1O AUCHUIUTMHE «l'eone3usi ¢ OCHOBaMU KapTorpaduu» BBITOJIHS-
eTcs CTYyJeHTaMH OYHOT'O, 320YHOTO M 320YHOT0 C IMPUMEHEHUEM JIMCTAaHIIMOHHBIX 00pa3oBaTeib-
HBIX TEXHOJIOTHI 00y4deHus, o0yJaromuxcs mo HampapieHuto noaroroBku 35.03.10 — Jlanamadt-
Hasi apXUTEKTYpA.

W3y4unB METOABI U CPEJCTBA BEACHHS HHKEHEPHO-T€OAE3NUECKIX U U3BICKATEIbCKUX paldoT,
CHCTEMBl KOOPJIMHAT, KJIACCH(PHUKAIIMIO U OCHOBBI MOCTPOCHHS OMOPHBIX T'€OJE3NUYECKUX CETEH,
CBEJICHUS U3 TEOPUH MOTPEUTHOCTEN I'e0e3NUECKIX U3MEpPEHUH, reOMH(POPMAIIMOHHbBIE U Ka/JacT-
pOBbIe HHPOPMALMOHHBIE CUCTEMBI, CIIOCOOBI OMPEACTICHHS TUIONAIeH U MEPEHECeHUs IPOCKTOB B
HaTypy, IpUEMbl U METOJbl 00pabOTKU T'e0Ae3UUEeCKON U KapTorrpaguueckoil HHPOpMaIu s
nesed MaHgmadTHOTO MPOSKTUPOBAHUSA U T'PAJOCTPOUTEIBHON JEATEIBHOCTH CTYICHTHI B XOJE
BBITIOJTHEHUS Ta0OPATOPHBIX pabOT 3aKPEIUISIIOT MOJyUYEeHHbIE HABBIKH MO MPOSKTHUPOBAHUIO U Kap-
TorpadupoBaHuio 00BbEKTOB JaHAMAPTHOTO TU3aiTHA.

Pabotel ohopmMisitoTes o 0OLIENPUHSTHIM MpaBUiIaM U JOJHKHBI BKIIOYATh B Ce0s:

. TUTYJIbHBIN JIUCT;

o OTJIaBJICHHE;

o HauMEHOBAaHME, UCXOHbIE TaHHbIE U PEllIeHUE J1abopaTOPHBIX padoT;
o CIIMCOK HMCIIOJIb30BAaHHBIX UCTOYHUKOB.

PaboTa 00s3aTenbHO MOAMUCHIBACTCS CTYJEHTOM.

B merogmueckux ykazanuax npuBogsaTcs 30 KOHTpoJbHBIX BompocoB. Homep Bompoca
JIOJKEH COOTBETCTBOBATH MOCHeAHEN Ludpe HoMepa 3a4eTHON KHUKKU CTYJEHTa WIHM BblJaBaThCs
IIPEIOIaBaTeIEM.

BapuanTs! a5 1a6opaTopHbIX pabOT NPUBOASTCS HUKE B OLIMCAHUU padoT.
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Jladboparopuas padora Ne 1
Pabora ¢ kaproi

[{esib paOOTHI: - HAYYUTCS MOJB30BATHCA IJIAHOM (KApTOM) U pEeIIeHHs Pa3IMYHbIX MPH-
KJIAIHBIX 337184, ONpEeAeNiATh KOOPAMHATHI TOUYEK U U3MEPSATh OPUEHTUPYIOLIUE YIJIbI, & TaKXKe
CTPOUTH MPOQYHIN JTUHUNA IO TOPU3OHTAIISM.

Marepuauibl, npubopbl M NpUHAUICKHOCTH — Kapta macmrada 1:50 000, ueprexHbie
WHCTPYMEHTHI, TPAHCIIOPTHD.

3ajanue:

Omnpenenutsd reorpaguuecKkue KOOPIUHATHI ((, A) IBYX 3a1aHHBIX TOUEK.
Onpenenuts NPSIMOYTOJIbHbIE KOOPAUHATHI (X, ) IBYX TOYEK.
N3meputh AMpEeKIIMOHHBIN yroi (o) 38JaHHOTO HAMIPABJICHUS MO KapTe.
OnpenenuTb UCTUHHBIA U MATHUTHBIA a3UMYTHI (Ay, Ay) 381aHHOTO HATIPABJICHHMS.
[Toctpouts npouik JIMHUU IO OTMETKAM TOPU30HTAICH.

OcHoBHbIE TOHATUA U HOPMYIIBI

o~ E

OnpeneneHne KOOPAUHAT TOYEK MO KAPTeE

[Tpu pemreHNy pa3auyYHbIX UHXXEHEPHO-TEXHUUECKHUX 33734 110 KapTe 4acTO BO3HUKAET
HEO0OXOIUMOCTH OIpeAesieHus reorpaduueckux (reo1e3nuecknx) U MPsMOYTOIbHBIX KOOPIMHAT
TOYEK WJIM HAHECEHHMs TOYEK IO HM3BECTHBIM KOOpAMHATAM HA KapTy. [ns pemieHus 3THUX
BOIIPOCOB UCIIOIB3YETCS TPAAyCHAS U KHJIOMETPOBAS CETKA KapTHI.

Onpeodenenue eeocpaguueckux koopounam. YToObl ompenenuTh reorpapuyecKkue Koop-
JMHATHI 38IJAHHON TOYKH, HAZ0 MTPOBECTH Yepe3 Ty TOUKY JIMHUH, MAPAUICIbHBIE pAMKE KaPTHI, 710
nepeceyeHusl ¢ Hel, MOJICUNTATh YUCIO MUHYT U CEKYHJI IO LIIUPOTE U JOJITOTE OT H0ro-3amaJHoro
yriaa paMKd ¥ TpUOABUTH 3T BEIIMYMHBI K TeorpaduyeckuM KOOPIMHATAM FOTO-3aIaIHOr0 yria
pamku (pucyHok 8.1).

Hanpumep: ¢ o = 52°50'00" + 00°02'40" = 52°52'40"; in = 11°15'00" + 00°02'15" =
11°17'15"

Onpedenenue npsamoy2oibHblx Koopounam. YToObI ompenenuTh MPSMOYToJIbHBIE KOOp-
JMHATHI 331aHHON TOYKU B METpaxX, HaJ0 U3MEPUTh PACCTOSIHUA B M OT 3TOM TOUKH J0 FOXKHOHU (IO
ocu adcuucc) W 3anagHod (10 OCH OpAMHAT) KOOPAMHATHBIX JIMHUM, OrpaHUYUBAOILINX
KUJIOMETPOBBIN KBAAPAT, B KOTOPOM pPACIIONAraeTcsi JaHHAs TOYKA, U CIOXKHUTb TH BEJIUYHHBI C
KOOPIMHATAMH FOT0-3aMAIHOT0 YIiia KHIOMETPOBOro kBaapara (pucyHok 1).

Hanpumep: Xa = 5862 000 + 410 = 5 862 410 m; ¥a=2 654 000 + 650 = 2 654 650 m

T - A 5
forl = 8 | S 50 "
[ I
7

[N e . ———

Pucynok 1 - Onpenenenue reorpa@uueckux 1 NpsSMOYTroibHbIX KOOPAUHAT
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Onpeoenenue y2106 opueHmuposanus

Hampasienust HAa MECTHOCTH MOTYT OBITh 38/1aHbI (MU ONPEeIeHbl) HCTUHHBIM
(reorpadmyeckuM) a3uMyTOM A, MaTHUTHBIM a3UMYTOM A, UJIM TUPEKIIUOHHBIM YTJIOM d.

McTUHHBIM A3MMYTOM HAa3BIBACTCS Yroj, OOpa30BAHHBIN CEBEPHBIM HAIMPABICHHEM
HUCTUHHOTO (reorpaduueckoro) MepuanaHa 1 3alaHHBIM HAIPABICHUEM.

MarHuTHbIM 83MMYTOM HA3bIBACTCS Yroj, OOpa3OBAHHBIM CEBEPHBIM HAMpPABICHHEM
MAarHUTHOU CTpENKH OyCCOM U 33AaHHBIM HANPABICHUEM.

JIMpeKUHOHHBIM YIJIOM Ha3bIBAETCS YroJl, OOpa3OBaHHBIN CEBEPHBIM HAMpPABICHUEM
KOOPJIMHATHOM CETKHU (0ChI0 A0CIKCC) ¥ 331aHHBIM HAMPABICHUEM.

OtcueT a3uMyTOB U JUPEKLIHUOHHBIX YIJIOB BEAETCA [0 YACOBOM CTPEIKE OT MEpPUANAHA
(koOpAMHATHOM CETKM) 10 3aaaHHoro Hanpasienus ot 0 1o 360°.

B oOmem cinyuyae reorpaduueckuii ¥ MarHUTHBIM MEpUIUAHBI U OCh A0CIUCC KOOP-
JMHATHOW CETKH, POBEICHHBIC Yepe3 JaHHYI0 TOUYKY MECTHOCTH, HE COBMAJAIOT, d 00pa3yloT yr-
JIBL.

VYromn, oOpa3oBaHHBI MCTUHHBIM W MArHUTHBIM MEPUIUAHAMH, HA3BIBACTCS MATHMUTHBLIM
CKJIOHCHHEM O.

VYron, o0pa3oBaHHBII MCTHHHBIM MEPUAMAHOM H OChIO A0CIHICC KOOPIMHATHOM CETKH,
Ha3bIBACTCS COJIMKEHUEM MEPHUINAHOB ).

B 3aBucumocTH OT TOro, K 3anaay M K BOCTOKY OT HCTHHHOIO MEPUIMAHA OTKJIOHSIIOTCS
MArHUTHBIN MEPUINAH WM OCh A0CIIMCC KOOPIAMHATHON CETKH, CONMMKEHNE MEPUIUAHOB 1 MATHUTHOE
CKJIOHEHHME MOT'YT OBITh 3aIaJHbIMU WJIM BOCTOYHBIMUA COOTBETCTBEHHO, CO 3HAKAMU « + » UIIU «—».

Jns m3mepeHuss TUPEKUMOHHOTO yIUid 10 KapTe LEHTP TPAHCIOPTUpPA COBMEILIAETCH C
TOYKON MepecedeHus 3aJaHHOro HampaeieHus AB (PUCYHOK 2) C KOOPAMHATHOW CETKOA.
Hounp Tpancnoprupa coBMemaercs ¢ CEBEPHBIM HAIPABIEHUEM KOOPAMHATHOU CeTKHU. J(upek-
LUOHHBIA YTOJI OTCUYUTBHIBAETCS IO IIKAIE TPAHCIIOPTUPA TAM, T'I€ MIKATY NEPECEKAET 3aAAHHOE
HAIlpaBJICHHUE.

3aBucuMocTh Mexay A, Ay 1 o onpenensiercs Gopmyaamu:

A=A, +(£0); A=a+(xy);
o = Aut(*0)-(+y);
Au= o+ (d)-(% 0);

Hanpumep: Ilo kapte u3MepeH AUPEKLUMOHHBIM yroj HampasieHusa o = 245°30'
MArHUTHOE CKJIOHEHHWE BOCTOYHOE 0 = + 5°/2'; cOnmmkeHHe MepHAHaHOB 3amagHoe y = - [?32'.
OnpenenuTbs UCTUHHBIA a3UMYT A U MAarHUTHBIA @3UMyT A, 3TOr0 HanpaBiIeHHUs.

A= o+ (xy) = 245°30" + (- 1°32') =243°58';

Au=a + (1y) —(£3) = 245°30" + (-1°32')-( + 5°12')=238°46', wu

Ay =A—(£6) =243°58"— (+ 5° 12') = 238°46".

— — e e —i——————
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PI/ICYHOK 2 - HpI/IHL[I/Il'I H3MEPCHUA JUPCKIXOHHOTO yTild JIMHUHU
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BapuanTsl 3a1aguit

Taomuua 1
Homep | Jlupekuuonnslii | MarouTHoe | CONMDKEHHWE | UCTUHHBINA | MATHUTHBIN
BApUAHTA YIoJa o CKJIOHEHHE | MEpUIUAHOB | a3uMyT A | azumyT Awx
0 Y
1 145°30' -0°45° +0°40°
2 278°25' +0°45° -0°40°
3 30°58' -1°28° +0°23°
4 75°10' +1°28° -0°23°
3) 56°20' -4°32° +2°26°
6 30°45' +4°32° -2°26’
7 176°14' -0°45° -0°40°

Ilocmpoenue npoghuns no ommemram 2opuzonmaieu

IIpo¢puiieMm HA3BIBACTCS UYEPTEXK, HIOOPAKAIOMIMN pa3pe3 MECTHOCTH  BEPTUKAIBLHOMN
IJIOCKOCTBIO.

[Tpodunb cTpouTcs B IBYX pasHbIX macmrtadax. OObIMHO TOPU3OHTAIBHBIA MAciiTad MpH-
HUMAETCS PABHBIM MACIITA0Y KapThl, & BEPTUKAIBbHBIN B ACCATH WIH ABAAUATH pa3 KpyIHeEe, T. €.
COOTHOILICHUE MEXKITY BEPTUKATHHBIM U TOPU3OHTATHHBIM MACIITA0AMH AOKHO OBbITh paBHO 1:10 wnu
1: 20.

Ha nucre MIITUMETPOBKU MPOBOIAT JMHUIO, 10 KOTOPOW OTKJIAABIBAIOT OTPE30K JIHHHH,
B3ATOM HA KApTe MEXKIy HAYAIBHOW U KOHEYHOM Toukamu npoduist (touku A U B, pucyHok 3).
Mex1y 5TUMU TOYKAMHU IUPKYJIEM HJIM ¢ TOMOIIBI0 OyMa)kHOMW MOJIOCKH OTKIIAIBIBAIOT TOUYKU
nepeceueHus: JTHHUU AB ¢ TOPH3OHTAISAMH, d TAKXKE XapaKTEPHBIMH TOYKAMH pelibeda:
BMAJAMHAMHY, BEpIIMHAMH, CEAJIOBUHAMH, BOJOpa3JenaMu, BoaociauBamu. Hibke nuHUM pasme-
maT rpadgsl ¢ HOMEpAMU U OTMETKAMHU TOYeK. OTMETKH TOPU30HTAIN BBIMUCHIBAIOT C KAPTHI,
OTMETKH XAPAKTEPHBIX TOUEK MEXKAY TOPU3OHTAISAMU ONPEAEITIAIOT HUHTEPIIOIHUPOBAHUEM.

N3 Todex BOCCTAHABIMBAIOT MEPHEHAUKYISAPHI (MU MONB3YIOTCS MHJIJIUMETPOBKOWN) U
OTKJIAJBIBAIOT B MACIITA0€ OTMETKH To4eK. [Ipu 3TOM OTMETKH OTKJIAIBIBAIOT HE OT HYI, a
OT TAK HA3BIBAEMOW JTMHHUH YCIOBHOT'O TOPU30HTA, OTMETKA KOTOporo Oepercs Ha 10 M MeHbIIIe
CaMOi MUHUMAIbHON OTMETKHU TOYEK M OKpyraserca 10 10 m.

Hanpumep, Hmin= 125,50 m. Torna Hyr=110 m. IlonydeHHBIE TOYKH COCIUHSIOT
IUIABHOM JIMHUEH.
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Pucynok 3 - [IpuHIMN MocTpoeHust npo@mnﬂ 10 TOPU3OHTAIAM
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Bomnpocksr:

Kakoii mopsok onpenenaeHus reorpaguueckux KOopauHat?

Kakoli nops10k ornpeneneHust NpsMOyroibHbIX KOOPIUHAT?

Uro Takoe TUpEeKIUOOHBIN yro?

Kakoli nops1ok u3smMepeHus 1o Kapre AUPELUOHHOT0 YIJIa 3aJaHHOTO HaIlpaBJICHUs?
UTto Takoe UCTUHHBIN a3UMYT B KaK OH 0Opazyercs?

UTto Takoe MarHUTHBIN a3UMYT U KaK OH o0pa3yercs?

UTto Takoe MarHUTHOE CKJIOHEHUE?

Urto Takoe cONMMmKeHne Mepuanan?

[Topsinok ornpeneneHuss MCTHHHOTO U MarHUTHOT'O a3UMYTa 33JJaHHOTO HallpaBJICHUS.
10 UTo Takoe ropu30HTAIb U YTO OHA XapaKTepU3yeT?

11. JlaTe ompeaeneHue MOHATHIO TPODUITH.

12. Kaxoii mopsi10K TOCTPOEHUS TPO(UIIS 110 TOPUZOHTAIIAM?

©COoNoaR~WDNE
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JlaboparopHuas padora Ne 2
Macumra0bl

Ilenb paloTBI: - O3HAKOMHUTBCS C PA3IUYHBIMM BHJAMH MAacIITA00B, HAYYUTHCA
M0JIb30BaATHCS UMH, BBIYUCIISITH U CTPOUTH UX.

Marepuaubl, TpuOOpbl M NPUHAISKHOCTH — Kapra macmTada 1:50 000, ugepTexHbIe
WHCTPYMEHTHI.

3ajanue:

1. Onpenenuth YUCICHHBIA MACIITAO MO JJIMHAM COOTBETCTBYIOIIMX OTPE3KOB
Ha 11aHe (KapTe) U Hd MECTHOCTH 110 HCXOAHBIM AaHHBIM (Tabmuma 1).

2. [Toctpouth JMHEHHBI MAcCIITA0, KOTJAA JAH COOTBETCTBYIOIIUN YMCICHHBIN
macmTad (tabnuna 2).

3. [TocTpouth momepedHblii MacmTad Ha OCHOBE HW3BECTHOTO YHCICHHOTO
Maciraoa.

4. Ha monepeynoMm macmradbe OTIOKHUTH 33JAHHBIE OTPE3KHM HA OCHOBE W3-

BECTHOI'0 YHCIIEHHOr0 MacmTaba (tadauma 3).

OCHOBHBIE ITIOHATHUSA U (bODMVJ'ILI

Macmradom Tornorpaguueckoro IiaHa (KapThl) HA3bIBAETCS CTENEHb YMEHbIIEHUS JIMH
JUHUHN HA MJIaHE (KApT€) OTHOCUTENILHO TOPU3OHTAIBHBIX MPOEKIUM (IIPOJI0KEHUI) COOTBETCTBY-
IOLIMX UM JMHUN HA MECTHOCTH.

1 d 1

n

M d, d :d

M n

rae M — 3sHaMenarensr maciirada miana (KapTsl);
dy — MHA TuHEK HA T1aHe (KapTe);
dyv — [UTMHA TOPU30HTAIBHON MPOEKIIUH COOTBETCTBYIOMICH JIMHIUKA HA MECTHOCTH.

Macitad, BeIpaKeHHBIN 1POo0bI0, HA3BIBACTCS YU CJIAEHHBIM.

Y npobu 4uCIMTENb paBeH CAMHHIC, a 3HAMEHATEIbh MOKA3bIBAET, BO CKOJIBKO pa3
YMEHBIIEHBI MPOEKIIUH JIMHUIA MECTHOCTH TIPY HAHECEHWH UX HA IUIaH (Kapry).

JluneitHblii MacmTad npeacrasisier rpaduueckoe M300paXKEeHHEe YUCICHHOro Maciraba
B BHUJE MPSAMOM JIMHWH, HA KOTOPOM OTIIOKEHBI PABHBIE OTPE3KH, HA3BIBAEMBIE KAKIBIH B OT-
JEeTbHOCTH OCHOBAHHMEM MAcmTabd W COOTBETCTBYIOIIME OMNPEACICHHOW JUIMHE JIMHUU
MecTHOCTH (pucyHOK 1).

f:2000
§ Zom= 40pm
a4y { &0 a0 720 160 M
COIITELITT I ] 1 —
36 /
(I — S ——— ¥
W; V7
.d.-’i'g/ '/

&

Pucynok 1 - JIuneitnsiit Mactad

Ilonepeunblii Macmwrad — HOMOTpamMma, IO3BOJIAIONIAS ONPENENATh W  OTKJIAAbIBATH
paccTosiHus ¢ 60JIbIIeH TOYHOCTHIO, YeM IO JTUHEHHOMY MacIuTaly.

[Tonepeunslii MacmTad rpaBUPYIOT HA METAUIMYECKUX IUIACTUHKAX W YMOTPEOSIOT MpH
IIOCTPOEHHMH IIJIAHOB M KapT. Ero co3paroT myreM mnpoudepurMBaHHsS HA OJUHAKOBOM PACCTOSHHUU
JIpyr OT Apyra OJWHHAAUATH MApAIENbHBIX JUHUN. [lepneHauKkynIsapHO 3TUM JIMHUSAM IpoOYep-
YMBAIOT JMHUU OCHOBAHHMS MaciTada, oObluHO yepe3 2 cM. KpaifHuil neBblii OTpe30K JenaT Ha
JECSITh OJMHAKOBBIX YACTEH, [TOCIe YETO COEAUHSIOT HYJIEBOE HIDKHEE JeJIEHUE C MIEPBbIM BEPXHUM,
NIepBOE HIKHEE CO BTOPHIM BEPXHUM U T.J. (DHCYHOK 2).
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Pucynoxk 2 - [lonepeunsiii Mmacmrad

OcHoBaHME TUHEHHOTO WIH IMOMEPEYHOr0 MACIITAO0B HAXOIUTCS U3 POIOPIUU:
2:lh=M. M
OTtkyna
lL,=2MI M,
rae |, - ocHoBaHUE MmomnepeyHoro Macmrada, cm;
M, — 3namenarens MacmTaba CHIMKA, CTaporo miaHa (KapThl).
BapuanTsl 3amanmii
1. Omnpenenenyue YUCIEHHOT0 MaciTada Mo AJUHAM COOTBETCTBYIOIIMX OTPE3KOB HA ILIAHE
(xapTe) 1 Ha MECTHOCTH.

Taomuua 1
No JmmHbl TUHAN No JmiHb TUHAN
BAPUAHTOB d,, cm d,, m BapPHAHTOB d,, cm d,, m
1 2,60 13 16 4,25 85
2 2,40 24 17 2,85 5700
3 3,55 71 18 3,80 950
4 4,42 221 19 2,08 10400
5 5,22 522 20 5,54 277
6 4,54 1135 21 3,12 6240
7 2,84 1420 22 2,24 560
8 2,92 2920 23 5,80 29
9 1,98 3960 24 6,92 346
10 2,72 13600 25 1,95 1950
11 1,86 1860 26 3,70 37
12 3,10 31 27 3,62 1810
13 3,80 19 28 4,05 405
14 4,62 462 29 3,65 73
15 3,14 1570 30 1,29 6450

2. JIns mocTpoeHusl JMHEHHOro MaciTada YMCISHHBIH MacmTad MPUHUMAETCS PaBHBIM HaWJIeH-
HOMY B ITYHKTE 1.
3. TlocTpoeHune nonepeyHoro Macimrada

Tabaumna 2
Ne Ne o .
N YncneHHbIH Ne YncneHHbIH
BAPUAHTO YucieHHBIN MacITad BApUAHT MACIITAG BAPUAHTOB MaACIITaG
B OB
1. 1:1 000 11. 1:200 000 21. 1:50 000
2. 1:500 12. 1:500 000 22. 1:100 000
3. 1:200 13. 1:100 23. 1:200 000
4, 1:100 14. 1:200 24, 1:500 000
5. 1:2 000 15. 1:500 25. 1:10 000
6. 1:10 000 16. 1:1 000 26. 1:1 000
7. 1:50 000 17. 1:2 000 27. 1:500
8. 1:5000 18. 1:5000 28. 1:200
9. 1:25 000 19. 1:10 000 29. 1:100
10. 1:100 000 20. 1:25 000 30. 1:2 000
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4.Ha nonepeyHoM mMacmTade OTIOXKUTH OTPE3KH HA OCHOBE YHCIIEHHOTO MAcITaba

Ta6mmma 3
No YucneHHbIN Jnuab! 0T- No YUuceHHbIN JmuHBI OT-

BApPHAHTOB MacIITao PE3KOB BApHAHTOB MacITad PE3KOB

1:100 1,20 1:100 7,20

1. 1:500 5,20 16. 1:500 31,20
1:2 000 20,20 1:2 000 141,40

1:200 2,40 1:200 14,40

2. 1:1 000 10,20 17. 1:1 000 61,20
1:5 000 25,20 1:5 000 151,20

1:1 000 71,40 1:1 000 51,00
3. 1:2 000 20,20 18. 1:2 000 121,20
1:5 000 151,20 1:5 000 126,00

1:100 2,40 1:100 2,40

4, 1:500 10,40 19. 1:500 36,40
1:2 000 40,60 1:2 000 40,60

1:200 4,80 1:200 2,40

S. 1:1 000 20,40 20. 1:1 000 71,40
1:5 000 50,40 1:5 000 176,40

1:1 000 51,00 1:1 000 40,80

6. 1:2 000 141,40 21. 1:2 000 81,00
1:5 000 100,80 1:5 000 100,80

1:100 3,60 1:100 4,80

7. 1:500 15,60 22. 1:500 10,40
1:2 000 60,80 1:2 000 81,00

1:200 7,20 1:200 7,20

8. 1:1 000 30,60 23. 1:1 000 30,60
1:5 000 75,60 1:5 000 50,40

1:1 000 30,60 1:1 000 30,60

9. 1:2 000 81,00 24, 1:2 000 60,80
1:5 000 50,40 1:5 000 75,60

1:100 4,80 1:100 7,20

10. 1:500 20,80 25. 1:500 20,80
1:2 000 81,00 1:2 000 141,40

1:200 9,60 1:200 12,00

11. 1:1 000 40,80 26. 1:1 000 51,00
1:5 000 100,80 1:5 000 100,80

1:1 000 71,40 1:1 000 20,40

12. 1:2 000 40,60 27. 1:2 000 40,60
1:5 000 176,40 1:5 000 50,40

1:100 6,00 1:100 4,80

13. 1:500 26,00 28. 1:500 31,20
1:2 000 121,20 1:2 000 20,20

1:200 12,00 1:200 14,40

14, 1:1 000 51,00 29. 1:1 000 71,40
1:5 000 126,00 1:5 000 151,20

1:1 000 61,20 1:1 000 10,20

15. 1:2 000 141,40 30. 1:2 000 20,20
1:5 000 151,20 1:5 000 25,20

Bomnpocksr:
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NooghkownE

JlaTb onpeneneHue MOHITHIO MaciuTa.

JlaiiTe onpe/esieHre 4T0 TaKoe YHCICHHBIN MacIiTad?
Jaiite onpenenenre 4To Takoe JMHENHbBIN MaciuTad?
JlaiiTe onpeesieHre 4To TaKoe MOTNepeYHbId MacTad?
Pacckaxxute mopsaoK onpeesieHns YUCIeHHOro MacmTaba
PacckaxuTe nops10K MOCTpOSHUS TUHEHHOTO MaciiTada.
PacckaxuTe nopsiiok MOCTPOCHHUS MOMEPEYHOro MaciTada.

100



JIaGoparopHas pabora Ne 3
Onpenesienne MJIomaau
[{es1b pabOTHI: - 03HAKOMHTBHCS C PA3IMYHBIMU CIIOCOOAMU OIIPEIeIICHUS TIIOUIa IeH.

MaTeDI/IaJ'IH, HDI/I6ODBI U IIPpUHAAJIC)KHOCTH — Tonorpa(bnqecm/lﬁ I1J1adH, BEAOMOCTBb KOOP-
AWHAT BEPIIHUH 3aMKHYTOI'O TCOAOJIMTHOI'O X0/4a, KaJIbKa, YCPTCIKHBIC HHCTPYMCHTBI, KaJIbKYJIATOP.

3ajaHue:

1. BeluricnmuTe  mIOmMAAs  3aMKHYTOTO — TIOJUTOHA  AHAJTUTHYECKUM U
rpaguIecKuM Croco0aMH.

2. 3anucaTh pe3yJbTaThl.

OcHoBHbIC TOHATHS ¥ HOPMYITBI
OnpenesieHue NJI0IMATNA AHATUTHYECKHM CIIOCO00OM

Ecnu mo pesynmpraram u3MepeHHi Ha IUlaHe (KapTe) ONpeAeieHbl KOOPIMHATHI BEPIIUH
3aMKHYTOT'O MHOTOYT'OJIbHUKA, TO IUIOIIA/Ib ITOCICHET0 MOXKET OBbITh ONpe/IeieHa aHATUTUICCKUM
crocobom.

[TycTh M3BECTHBI MPSIMOYTOJIbHBIC KOOPAMHATHI BEPUIMH TpeyronbHuka 1-2-3. OmycTuB u3
ero BEpIUUH MEPIEeHANKYISApsl Ha ock Oy, TUIOMAIb TPEYroJbHUKAa MOXKHO TPEICTaBUTh KaK aj-
redpanyecKyro cymMmy Iiomanen tpex tpaneuwii: | - (1'- 1-2-2") 11 - (2'-2-3-3") u 111-(1'-1-3-3"), 1.
e.

S=S1+Su+ S
[Tnomaay paccMaTpuBaeMbIX Tpalelnii ONpeaesaiOTCs TaK:
Si =% (x1+x2) (y2— 1)
Su="% (x2 +x3) (y3—)2)
Sin="% (x1 + x3) (v3—y1)
Toraa yaBoeHHas MCKOMas IUIOMIAAbL TpeyroibHuKa 1-2-3 Gyuer pasHa

25 = (x1 +x2) (y2—y1) + (x2 + x3) (y3—y2) - (x1 + x3) (V3 — 1)
OTCroaa

2S =x1 (y2—y3) T x2 (y3—y1) + X3 (y1—)2)
WIH
2S = y1(x3 - x2) +y2 (x1-x3) + y3 (X2 - X1)
B o6mieM Buae
WIH

1 i=3
S= szi (Vi = Vi)
i1

J71s1 KOHTPOJISt BBIYMCIICHUS IPOU3BOIAT TTO 00enuM (hopmysam.

1 i=3
S = ZZJ’i (i1 — Xi1)
i-1

Ecin xoopAMHATBI TOYEK IIOJY4YEHBI IO pE3yiabTaTaM HW3MEPEHUN Ha MECTHOCTH, TO
TOYHOCTh CIIOCOOa MOBBIIIAETCA, TAK KaK MPU 3TOM Ha TOYHOCTb BBIYUCIICHHUS TUIOIIATN BIUSIOT
JIMIIb NTOTPEIIHOCTH YTJIOBBIX M IMHEMHBIX U3MEPEHUI HAa MECTHOCTHU. Tak, Mpu U3MEPEHNUHU YTJIOB C
TOYHOCTBIO 1' M mmH nmHANM ¢ TOYHOCTBIO 1:2000 OoTHOCHTENBHAs MOTPEIIHOCTh ONPENEICHUS
JI01aau coctaBut npumepHo 1 : 1500.

Onpenesienue mIomWAAu rpapuyecKum cnocodoom

CYIIHOCTh TIpaU4Yeckoro crmocoda COCTOMT B TOM, YTO IUJIOHIAJh y4acTKa Ha IUIaHE
pa3buBaeTcs Ha MpocTeilllne TeoMeTpudeckue GUrypbl - TPSIMOYTOJIBHUKU Tpaneluuu, TPeyrob-
HukH. [lo popMynam reomeTpuu ompeaensioT MJIOIMAIN OTAEIbHBIX (UTYp M MOJICYUTHIBAIOT
o0myro mionaas ydyacTka. HawmnydmuMm BapuaHTOM pa3OMBKU SIBJSIETCS JEJIEHHE ydacTKa Ha
PaBHOCTOPOHHHUE TPEYrOJbHUKU. TOYHOCTh ONPENENIEHUS MJIOMAAN Y9acTKa 3aBUCUT OT YMCIIa B34-
THIX (PUTYp U YTJIOB IPAaHUIBI yuyacTKa. TOYHOCTh U3MEpPEHHsI MOBBIIIAETCS B pe3yJIbTaTe MOBTOPHBIX
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M3MEPEHUI U IPU HOBOM pa30MBKe yyacTka Ha Apyrue (Gurypsl. 3a OKOHYATEIbHBIA Pe3ylbTaT MpH-
HUMAIOT Cpe/iHee apu(PMETHUECKOe U3 BCEX U3MEPEHUI.

Kak mnpaBuio, koH(urypauum ydacTKOB Jeca, IalleH, JIyroB, OOJOT M T.A. HUMEIOT
HenpaBWibHblEe TeomeTpuyeckue Qopmbsl. [losTomy miisg u3MepeHus Iuomanei HeOOJBIINX
Y4aCTKOB C KPUBOJIMHEHHBIM KOHTYPOM IIPUMEHSIOT KBAJpaTHbIC WIK IapajuleiIbHbIC NAJIETKH Ha

MpO3pavyHOM MaTepuaje (pucyHok 1 a, 0).

0)

P
W=
~—

FFFFEFFEFFRFFFEFES A
I 1 ] T
T..r-»-v—)-r.—v-y-»--—r-»-- r->-1»-4 AL]—?UJ;\
d
T+FrEFET A -+ 14 L"; -
T T
T rrT T 4[7 5‘7 A ;
53 7%
TH AP EEEEEN T —
T+ »P-»;—P-F-L-l—— ;—r—:—- \Y %"1 7
T v 2
THRFEHEEREEE RS ———\—= —
T ) 1, T U dy
THEEPREFHEHEFEAREES 7
T T ~
TrtEFtET ——-/-—r——»—-f« 4\\3;:71
1 1) 7 4 I T
I D A %) A A A R S R S5 RS- W 8 S | S | o ———

Pucynox 1 — Ilanetku: a - kBagparuas; 0 — napamuieabHas

KBanparnas naierka npeacTaBisieT co00i KBaIPAT co CTOPOHOH 1 M, KOTOpPHIH pazouT HA
CeTh CpPETHUX KBAAPATOB CO CTOpPOHOM 1 cM, cpennHue KBaapaThl pazOMTHl HA CEThb MAIBIX
KBaPaTOB CO CTOPOHOM 2-5 MM.

[Inomanp ydyacTka ompeaessieTcss MoACYeTOM OOJIBIINX, CPEIHUX U MAIBIX KBAJIPAaTOB,
3aKJIIOYEHHBIX B (urype ydactka. [l NOBBIIIEHHS TOYHOCTH W KOHTPOJIS H3MEpPEHHE
IJIOIIAIM YYACTKA CJIENYET MPOU3BOJAUTH MOBTOPHO, MEHAS IMOJIOKEHUE MAJIETKA OTHOCUTEIIBHO
KOHTYpa y4acCTKa.

HepocrarkoM NpUMEHEHHUs KBAAPATHBIX MNAJIETOK SBIAETCS TO, YTO JOJU IAJIETOK OIle-
HHMBAIOTCS Ha I'1a3 U MOACYET YHCiad KICTOK 3aTpydHHUTCIICH. DTOro HeIOCTATKA MOKHO H30€XKATh
NP IPHMEHEHUH MAPATUIeTbHBIX MAIETOK (prcyHOK 8.25, 0).

31ecy mapaieNbHble JIMHUU TPOBEEHBl HA PACCTOSIHUM O MM OjHA OT Jpyroi. [lametky
HAKJIAABIBAIOT HA KPUBOJMHEHHBIH KOHTYp y4yacTKa TaK, 4TOObI KAKMe-HUOYIb JABE JUHUU
NAIETKU Kacanuch KoHTypa (A u B). B 3TOM ciiydae MOXHO CUMTATH, YTO IUIOMIAIh Y4aCTKA
pazbuBaeTCs MAIETKOW HA PsJ TPAMENHid ¢ OCHOBAHUSIMH &;,82, ..., & U MOCTOSIHHOW BBICOTOI .

Kpaitnue yactu nasnerku ¢ Toukamu A u B cinepyeT cuntarh TpanenusMu ¢ OCHOBAHUSMH,

paBHBIMM HY:TI0. O0LIAs MI0Imaab yuyacTka S OyAeT paBHa!
S=h(ait+ axt+...+ an)

Onpeneueﬂne IJIOIIAAH MEXaHNYEeCKHM CII0CO00M

[Tpu u3mepeHun OONBIIMX IUIOMIANEH yJACTKOB C KPUBOJUHEHHBIM KOHTYPOM MPUMEHSIOT
MexaHuyeckuid croco6. Ilmomans onpexaensiercs mo miany (KapTe) Mpu MOMOIIH CHEUATbHBIX
npubopoB - MmiIaHuUMeTpoB. B HacTosmee BpemMs MeXaHMYECKHE IUIAHMUMETPHl 3aMEHUIU
JJIEKTpOHHBIE. Pe3ynbTarel U3MEPEHUN OTPAKAIOTCA HA KUIKOKPUCTAIIUYECKOM JUCILIEE.
Hudposas knaBuaTypa mo3BOJISIET BBOJAUTH MOJb30BATEILCKUNA MacmTad, B KOTOPOM OIpe-
JeNseTcs IIoM@AIp u3MepsieMoil (purypbl. BeImyckaroT HECKOIBKO MOJENIeH IeKTPOHHBIX IJIAHU-
METPOB, MO3BOJISIIONIUX U3MEPSTH IJIOIAAN 110 KapTam ¢ omubkoi 0,2%.

Bormpocsr:

1. Ha3zoBure xakue CYIIECCTBYIOT CIIOCOOBI ONpCaACIICHUA HJ'IOI_I_Ia,Z[I/I?
2. Kakwue OCO6CHHOCTI/I, B UCM MNPCUMYIICCTBA UJIN HEAOCTATKHU KAKIOTO U3 croco0oB?
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o ok~ w

Kaxoit mopsok onpeneneHus miomaad aHATUTHIECKIM CTIOCOO0M?

B 4yeMm cyniHoCTh ¥ OPSIOK OIpeesieH s IIouau rpapuyeckum cnocodbom?

OOBsICHUTE TIOCIIEAOBATEIHHOCTE ONPEACTICHUS TUIOIIATU MEXaHUIECKUM CIIOCO00M?

C nomol1pI0 Kakux IpuOOpoB U MPUHAIEKHOCTEN OCYIIECTBIISIETCS ONPEIEIICHUE TUIoIa-
TV Ha TUTaHE WK KapTe?
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Jlaboparopuas padora Ne 4
YerpoiictBo Teogoaura 2T30
ueﬂb [2a6OTBI — O3HAKOMHUTBCA C HA3ZHAYCHHUEM U TEXHUUYECCKHUMU XapaKTCpI/ICTI/IKaMI/I

TEOJI0JINTA, U3YUYUTh YCTPOUCTBO OCHOBHBIX YaCTEH nmpudopa.
Marepuansl, TpuOOpbl W TPUHAICHKHOCTH — IITATUB, OTBEC, TEOHOIHUT, YCPTEIKHBIC

UHCTPYMEHTBI.

3aaHue:

1. N3yunth yCTpOUCTBO TE€OA0IUTA.

2. YcranoButh npubdop B padbouee mosioKeHue.

3. [TpousBecT BU3UPOBAHUE HA TOUKY.

4. B3sTh OTCUETHI 110 TOPU3OHTAITLHOMY U BEPTUKAIBHOMY KPYyraMm TEOJ0TIUTa,
MOJIyY€HHBbIE OTCYETHl MOKa3aTh HA 33PUCOBAHHBIX OTCUETHBIX YCTPOMCTBAX TEOAOJIUTOB
T30 u 2T30.

OcHOBHbIE IOHATHS
Teomonut - mpubOp Al U3MEPEHHSI TOPU3OHTAIBHBIX M BEPTUKAIBHBIX yIIIOB (puc. 1).
Knaccugurxayua meodorumos. Teoq0AUThl pa3IMUYAIOTCS O TOYHOCTH M 10 BUAY OTCYET-
HBIX YCTPOMCTB.
B 3aBucMMOCTH OT TOUHOCTH M3MEPEHUS T'OPU3OHTAIBHBIX YIJIOB TEOJOIMTHI Pa3IEIsIOTCS
Ha 3 Tuna:

° BoicokoTouHblE — A7 M3MEPEeHHs] YIJIOB OIHHM IPUEMOM CO CpEaHe-
KBaJpaTUUECKOU OIMOKOM He Oonee +27.

° TouHble — 711 UBMEPEHUSI YTIIOB JIJISl U3MEPEHUSI YTJIOB OJHUM IPHUEMOM CO
CPEIHEKBAIPATHIECKON OMOKOH He Oosee £57.

° TexHu4eckue — Il U3MEPEHUsT YTII0B B TCOJOJIMTHBIX U TAXEOMETPHUUIECKUX
X0Jl1aX U Chb€MOYHBIX CETSIX OJIHUM MPUEMOM CO CPETHEKBAAPATUUECKON OMMOKON HEe Ooee
+15+30”.

Ilpumeyanue: B yCclOBHBIX O0O3HAUEHUSX TEOJOJUTOB IM(pa O3HAUAET CPENHIO0
KBQ/IpATUYECKYIO NOTPEIIHOCTh M3MEPEHUSI TOPU30HTAIBHOIO yIVId OJHHUM IIPHEMOM B CEKYHIAX
(s T 30 m 2T30 = 30").

Ilo By OTCYETHBIX YCTPOMCTB pa3IN4aroT:
. BepHbepHsle.
. OnTuueckue.

Pucynok 1 - YcrpoiictBo Teononura 2T30
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1. ocHoBaHnwue; 11. oxynsap MUKpPOCKOIIA;
2. 3 HoabEMHBIX BUHTA; 12. Bwuswup;
3. TOJCTaBKa, 13. ypoBeHsb npu TpyoOE;
4. TOPU3OHTAIBHBIN KPYT: TUMO U anmuaaa,; 14. kpemaubepa,;
5. BEpPTUKAIbHBIN 15. 3akpenuTeNbHBIN
Kpyr: TuMO0 U anuniana; BUHT JIUMOA,;
6. 3epKaslo MOJICBETKH; 16. 3akpenuTeNbHBIA BUHT &IUAA/IBI;

7. ypOBEHb IpU ATHUIAE TOPUZOHTAIBHOTO Kpyra, 17. 3aKpenuTenbHbIN BUHT TPYOBI;

8. 00BEKTHB; 18. waBomsAIMii BUHT JIUMOA,;
9. okymsp; 19. npaBomAIIMH BUHT aIUIaabl;
10. auonTpuitHOE KOJBIIO OKYJISPA,; 20. HABOAAIIMN BUHT TPYOBI.

OTtcueTHble YCTPONCTBA B BUJE BEPHBEPOB HUCIOJIB30BAIMCH B TEOJOJUTAX C METALIH-
yeckumu kpyramu (TT-5 u np.).

OnTuyeckre TEOAONUThI — 3TO TEOJOJUTHl CO CTEKISHHBIMU YIJIIOMEPHBIMU KPYramu H
ONTUYECKUMHU YCTPOWCTBAMM: B HHMX C IIOMOILIBIO ONTHYECKOM CHCTEMBl M300paKeHUs
TOPU30HTAILHOIO M BEPTUKAIBHOIO KPYIrOB IEPEHAIOTCS B IIOJE 3PEHHUS CIELUAIBHOIO
MHKpPOCKOIIA.

B KOMIUIEKT T€O10IUTA TAKKE BXOIUT IITATUB CO CTAHOBBIM BUHTOM U OTBECOM.

OTtcyeTHbIE YCTPOIICTBA TEOA0JUTOB
T 30 2T30
IITPUXOBOM MUKPOCKOII LIKQIOBBI MUKPOCKOII

74 358 359 O 0 /
O
6Jtll‘11|!lll
.
T
| o . e
69 70 7 125 124
r
[
Ilena nenenus = 10' Llena npenenus = 5'
TouHOCTH B3THS OTCUETOB - 1' TouHocTs B3sTHS O0TCUEeTOB - 0,5’
OTcUeTsr: OTtcueTsr:
- 110 BEPTUKAIBHOMY Kpyry - 358° 48’ - 110 BEPTUKAIBHOMY KpyTy - - 0° 25'
- 10 TOPU3OHTAIIBHOMY Kpyry - 70° 05' - 110 TOPU3OHTATIBHOMY Kpyry - 125° 05'

Pucynok 2 - Otcuetnsie ycrpoiictsa T30, 2T30
YcTaHoBKa T€010/1MTA B padoyee Moj10KeHHe

[Tepen HayamomM U3MEpEHHIA TEOAOMUT YCTAHABIMBACTCS HAJ TOYKOHM B padouee MooKeHue,
T.€. IPOU3BOUTCS IICHTPUPOBAHNE HAJT TOYKOW, TOPU3OHTHPOBAHKE M YCTAHOBKY 3pUTEIILHON TPY-
OBl [T HAOTIOEHU.

L{enmpuposanue — eHTp JTUMOA TOPU30HTATHHOTO KPyrd COBMEIIAIOTCS C OTBECHOW JIMHHU-
eil, mpoxonsiel Yepe3 TOUKY CTOsHUA Npubopa. LleHTpupoBaHwe MOXKET OBITH BBIOIHEHO C
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MTOMOIIBI0 HUTSHOTO OTBECA JIMOO ONMTHYECKOTO IEHTPUPA: IITATUB yCTAHABIMBACTCS TAK, YTOOBI
OTBEC OKa3aJICs MPUOIM3UTEIHHO HAl TOYKOH, 8 TOJIOBKA MITATHBA ObLJIA MPHUMEPHO TOPU30HTAIHHA.
3areM, 0CIa0MB CTAHOBOM BHHT, TEOHOIUT IIEPEMCIIAIOT 110 TOJIOBKE IITAaTHBA 10 IOJOKCHMA,
KOTJIa OCTPHUE OTBeca OYAEeT HAXOAUTHCS HAJ TOUKOH, MOCIIE TOTO CTAHOBOW BUHT 38KPEIUISIOT.

(ITpu EHTPUPOBAHUHM C TMOMOIIBIO ONTHYECKOTO IEHTPUPA TEOJOIHT MEPEMENIAOT TI0
TOJIOBKE MITATHBA JIO0 TEX TOP, MOKA B MOJIE 3pEHUS IEHTPUPA IIEHTP TOYKH HE COBIAIACT C IEHTPOM
CETKU HUTEH).

T'opuzonmupoganue — NPUBEICHUE OCH BPAIICHHUS TEOJOJITA B OTBECHOE MOJOXKECHHE, a
IUIOCKOCTh JINMOA — B TOpu3oHTANBHOE. [IpenBapuTenbHOe TOPU3OHTUPOBAHUE MpUOOpa TPydO
JOCTUTAETCS MPH YCTAHOBKE INTATHUBA, & TOYHOE NIPUBEICHNUE BBIMOIHICTCS TI0JJbeMHBIMA BUHTAMH
C WCIIOIH30BAHUEM IUJIUHAPUICCKOTO YPOBHS NIPH &JTHAA/IE TOPU30HTATHHOTO KPYTa!

Anunany ropu3oHTIBPHOTO KPyra CTaBAT NAPALISIEHO TBYM TIObEMHBIM BUHTAM (JTFOOBIM)
W Bpamas W3 B PA3HBIX HAMPABICHUSAX, MPHUBOIAT MY3BIPEK YPOBHS HA CepeauHy. 3arem
MOBOPAYMBAOT ATUAALY npuMepHO HA 90° U TPEThUM MOIBEMHBIM BUHTOM CHOBA MPHBOISAT ITY3bI-
pek Ha cepeaunHy. Jlasee ypoBeHb BO3BPAIIAIOT B MEPBOHAYAIBHOE IMOJIOKCHHUE U, €CIIU ITY3bIPeK
yIIEIN U3 CEPENHBI, TO MOANPABIISIOT YPOBEHb ObEMHBIMU BUHTAMHU. [loBOpaYMBatOT &iiMaa1y Ha
180° 1 poBEPSIIOT MOJIOKEHUE MTY3bIPHKA.

Ycemanoska mpyowsr no enazy nabnooamens — Jljisg 3Toro BpalieHUEeM TUONTPUITHOTO KOJIBIA
OKYyJIsipa JOOMBAIOTCS YETKOTO M300pPKEHUS CETKU HUTEH, & BpANICHHEM IHONTPUHHOIO KOJIBIA
MHUKPOCKOTA JOOMBAIOTCS Y€TKOTO M300pKEHUS JICIICHUI OIM(PPOBKU HA JIMMOAX BEPTHKAILHOTO
Y TOPU30HTAITHLHOTO KPYTOB.

Bomnpocksr:

JlaTtb onpenenenye MOHITHIO TEOAO0INUT U €ro Ha3HAYCHUIO.

B 3aBHCHMOCTH OT 4ero NPUHATO ACIUTH TEOJOTUTHI HA TUIIBI?
HazoBuTe THIIBI TEOJOTUTOB.

PacckaxuTte ycrpoiictBo Teogonuta 2 T30.

Kak ycTpoeHo oTcueTHOe ycTpoicTBO TeoA0aUTa?

Kakum 00pa3oM ocyIiecTBIsSE€TCS OTCYET B TEOI0JIUTE.

[aiite onpeneneHne NOHATUIO IEHTPUPOBAHHUE.

JlaiiTe nOHATHE ONPEAEIEHUIO0 TOPU30HTHPOBAHNE.

Uto Takoe ycTaHOBKA TPYOHI MO I1a3y HaOmromaTens uin GoKycupoBKa?
10 OnumuTe NOpsAAOK YyCTAHOBKH TEOJOIMTA B paboyee MOJI0KEHUE.

©COoNo R WDRE
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Jlaboparopnas padora Ne 5
H3mepenne ropu3oHTAIBHBIX YIJIOB

[lenb paloOThI: - O3HAKOMHUTBCA C OCHOBHBIMHM CIOCOOAMM H3MEPEHHUs YIJIOB, U3MEPHUTH
TOPU3OHTAIBHBIN U BEPTUKAIBHBIN YIOJL.

Marepuanbl, npuOOpbl M HPUHAMISIKHOCTH — INTATUB, OTBEC, TEOMOJUT, YEPTEIKHBIC
MHCTPYMEHTBI, XKYPHAI I U3MEPEHHUS YIJIOB.

3ajanue:
1. [IpuBectu TeononuT B pabouee MoioKeHHUe.
2 N3MepuTh rOpU3OHTAIBHBIN yTol.
3. H3mepuTh BEPTUKAIBHBIN YIOJL.
4 Pe3ynbTarhl n13MepeHnii 3aucaTh B )KypHaI.

OcHOBHbBIE TOHATH U (HOPMYIIBI

[Fopu3oHTANBHBINA yron (f)— 3TO OpPTOrOHATBHAS MPOEKIHS MPOCTPAHCTBEHHOIO YIIId
MECTHOCTH HA TOPU30HTAIBHYIO TIOCKOCTh (PUCYHOK 1).

BepTuKaibHbIN yrojl - COCTOUT U3 YIJla HAKJIOHA U 36HUTHOT'O PACCTOSHU.

VYron HakioHa (v) — pa3HOCTh IBYX HANpPABICHUN B BEPTHKAIBHOH IUIOCKOCTH, T.C. YrOJ
MEX1y TOPU30HTAIBHON INIOCKOCTBIO M HAIIPABICHUEM HA TOUKY.

3eHUTHOE PACCTOSHUE (Z) — BEPTUKAIBHBIA YTOJI MEX/y OTBECHOM JIMHUCH M HAIIPABICHHEM
HA TOUKY.

Pucynok 1 — [IpuHuun uamMepeHus yrion
HN3mepenue ropu3oHTAIBHOIO yIJia

B 3aBucuMOCTH OT KOHCTPYKIIMHM MPUOOPOB, YCIOBUN U3MEPEHUN U MPEIbSIBISIEMBIX K HUM
TpeOOBAHUIT MPUMEHSIOTCS CIETYIOIINE CITOCOOBI U3MEPEHUS TOPU30HTATBHBIX YTIIOB:

1. cmoco6 mpueMoB (Crocob OTAETBHOTO YIiid) — ISt U3MEPEHUS OTACIBHBIX YIJIOB IIPU
MIPOJIOKEHUH T€OAOIUTHBIX XO/I0B, BHIHOCE IMTPOEKTOB B HATYPY U T.1I.

2. Crmoco0 KPyroBhIX MPUEMOB — IS H3MEPEHHSI YTIIOB M3 OIHON TOYKU MEXIY TPeMs
HAMpaBJICHUSIMU U 0OJIee B CETAX TPUAHTYIISAIUHU U MOJTUTOHOMETPHH 2 U 060Jiee HU3KUX KJIACCOB
(pazpsioB).

3. cmoco®d MOBTOpEHHUU — IS M3MEPEHHs] YTIOB, KOTJd HEOOXOAMMO TOBBICUTH
TOYHOCTHh OKOHYATECIBHOI'O pe3y.]'II)TaTa HU3MCPCHUA ITYTEM 0CJIa0JIEHUS BIUSAHUA HOFpeIHHOCTeﬁ
OTCUYUTHIBAHUS; UCIIOJIL3YETCS MPHU pAOOTE C TEXHUYECKUMU TTOBTOPUTEIHHBIMU TEOJOTUTAMHU.
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B reoae3uu u3mepstoT mpaBble WK JIEBBIE MO X0y TOPU3OHTAIBHBIEC YTIIbI.
IHopsiaok n3mMepennsi TOPU3OHTAIBHOIO YIJIa CIOCOOOM MPUEMOB

B BepimHe u3mepsiemoro yria ¢ (pucyHok 8.9) ycTaHaBIMBAIOT TEOMOIUT U MIPUBOJISAT €TO B
paboyee moyoxKeHue, & Ha MPABOI & U JIEBOM 6 TOUKAX yCTAHABIMBAIOT BeXU. Bexu ycTaHABIUBAIOT
OOBIYHO 338 TOYKAMH BOJb W3MEPSIEMBIX HAMPABICHHHA C TOYHOCTHIO +5 MM U 1O BO3MO>KHOCTHU
BepTUKAIbHO. KpecT ceTku HuTeil TpyObl NMpU HU3MEPEHHUU TOPU3OHTAIBHBIX YIJIOB HABOIAT HA
OCHOBAHME BEXH, YTOOBI N30€KATh OIIHOOK 33 €€ HAKIIOH.

Jns uckiroyeHus TpyObIX OMIMOOK M MOBBIIIECHUS TOUHOCTH U3MEPEHH yIiiad ero 3HaueHue
IOJIy4aroT U3 ABYX mnoiynpuemos: npu kpyre npaso (KII) u npu xpyre neso (KJI). (Ilonoxenue,
P KOTOPOM BEPTHUKAIbHBINA KPYr HAXOAWUTCS CIpaBa OT HAOIIOAATENs, CMOTPSIIETO B OKYJISD,
«KpYT IIPABO»).

Ilepsviu nonynpuem. 3mepenust Hauunarot npu KII. [l u3Mepenus yriia 3aKpervisioT
MO, OTKPEIISIOT WALy U TPyOy M HABOIAT 3PUTENBHYIO TPYOYy MO ONTHYECKOMY BU3UPY HA
MpaBylo (38QHIOI) TOYKY. 3areM 3aKpeIUIsIOT 3@KUMHbIE BHUHTHI &IUIAABI U TPYOBl H
0T()OKYCHUPOBAB 3pUTENBHYIO TPYOy (KpeMaibepoil) IO TPEaMETY, BBHIMOJIHSIIOT TOYHOE BH-
3UpPOBAHUE C MOMOIIBIO HABOJAUINX BHHTOB TPYOBl U anuaaasl. OCBETUB 3€pKAIOM, MOJE 3PEHUS
OTCYETHOI'0 MUKPOCKOIId, OEpyT OTCUET & 110 FTOPU30HTAIBHOMY KPYTY U 3aIKCHIBAIOT €r0 B )KYypHAI
(tabmuua 1).

Tabmumna 1
H(ypHaJ'I HU3MCPCHUA FOpI/I3OHTa.]'H:>HLIX YIJi0B
Touxa Toukwn BH- KT KII cpelnHee 3HAuEHUE
CTOSIHUSA 3UPOBAHUS yria B

OTkpenuB anuaany u TpyOy, BU3HPYIOT HA JIeBYIO (IEpEAHION) TOYKY U MO AHAJIOTHH C
MpenpIayluM OepyT OoTcdeT 6. 3HaueHue yriaa f BBIUUCISIOT KaK pPa3HOCTh JIBYX OTCUETOB —
npaBblil (38AHKUN) MUHYC JIeBBIH (mepeqHuit): fxm = a - 6 (MOJy4yuB MPH 3TOM IMPABBIA MO XOIy
yron).

Bmopoti nonynpuem. OTKpEIIAIOT TUMO U CMEIIAIOT ero npuMepHo Ha 90°, 3aKperuisior
TuMO. 3aTeM OTKPEIUISIOT IWAaAy U moBopayuBaroT ee HA 180°, a 3puTenbHyI0 TpyOy HepeBOAST
yepe3 3eHUT U npu apyrom kpyre (KJI) moBropstoT maMepenus. BeluucnasioT 3HaueHue yria npu
KJL.

Ilpumeuanue: B cnyude eciu omcuem Ha npasyio (3a0HI010) MOYKY MeHbuie omcyema Ha Je-
8Y10 (nepeoniorn) moyxky, mo npu eblYUCIeHuU yena Kk Hemy npuodasisaom 360°.

Koumponw. PacxoxkaeHue pe3ynbTaroB U3MEPEHUN IO MEPBOMY M BTOPOMY IOJIyIIpHEMaM
HE JIOJKHO MPEBBIATH ABOWHON TOYHOCTH OTCYETHOTO YCTPOMCTBA TEOJ0IUTA

Prin— Prn< 2t

(Hmst reomonuroB: T 30-+2"; 2T 30-+1',0)

Ecin pacxokaeHue OOIMyCTHMMO, TO 38 OKOHYATENBHBIM PE3yabTaT NMPUHUMAIOT CpeaHEe
3HAUEHUEe yria

B = (Brr— Prm)l2

Ilpumeyanue: W3MEpeHHE U BBIUYUCICHHE JIEBOTO [0 XOAy TOPU3OHTAIHHOIO Yria
IIPOU3BOJUTCS B QHATOTMYHOM MOCJIEN0BATENBHOCTH C TOM JIMILIB PA3HULEH, YTO JIEBBIM MO XOAY
yToJl B K&KJAOM MOJYIPUEME PACCUUTHIBAETCS KaK PA3HOCTh OTCUETOB HA JIEBYIO (TIEPEAHIOI0) U
npaByio (38HIOI0) TOUKH, f= ¢- a.

Bce BrIunCiieHNs B MOJIEBOM >KYpHAJIE BILIOTH J0 BBIBOJA CPEIHEr0 3HAYEHUSI yIJid BBINOJ-
HSIOTCA IO CHATUS TEOJOJIUTA CO CTAHLIUU.
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HN3mepenue yriioB HaKk/JI0Ha

B reonesun yriipl HaKJIOHA JUHUM B 3aBUCUMOCTH OT UX PACIOJIOXKEHUSI OTHOCUTEIBHO JIN-
HUU TOPU30HTA MOTYT OBITH MOJIOKUTEIHHBIMU U OTPULIATEIHHBIMHU.

[Ipu u3MepeHHH BEPTUKAIBHBIX YIJIOB, TAK € KAK M TOPU3OHTAIBHBIX, MPUXOIUTCS
HABOJUTH KPECT CETKM HUTEH HA BU3UpHbIC 3HAKU. OOBIYHO 3TH 3HAKU MPEICTABISIIOT cO00il me-
PEHOCHBIE UM TTOCTOSIHHBIE BEXHU, HA KOTOPBIX OTMEUYEHA TOYKA BU3UPOBAHUS.

TeoqonuT ycTaHABIMBAIOT HAA TOYKOW, IPUBOJAT B padouee MOJOKEHUE U MPUCTYNAIOT K
HU3MEPECHUSIM.

Busupyror Ha Touky mpu KJI m Oepyr oTcueT mo BEPTHKAILHOMY KPYry, KOTOPBIH
3aMUCHIBAIOT B XKypHa u3MepeHuid (tabmuua 1). [Ins uckmodyenus Biusauss MO BepTUKATIBLHOTO
Kpyra u3MepeHusl IOBTOPSIOT MpH BTopoM mnosioxxenun kpyra (KIT).

MO — smo yeon medxcoy eopu3oHmanbHOU NIOCKOCMbIO U BU3UPHOL TUHUET, KO208 3pUmeb-
Hasl mpyoba HAXOOUMCSL 8 20PU3OHMATILHOM NOJIONHCEHUU, 8 NY3bIPEK VPOBHI Npu diuoade
20pU3OHMATBLHO20 KPY2a 8 HYb-NYHKME.

Jautee Bpraucisitor MO 1 yron HaKkJIOHA V.

3HaueHue yria HAKJIOHA JUHUU BU3UPOBAHUS U MO paccUUTHIBAIOT B 3aBUCUMOCTU OT TUIIA
MPUMEHSIEMOT0 TEOIONIUTA MO CIEAYIOMUM (hopMyam

T30 2730, T15, 2T5 u op.
MO=(KJI+KII +180°)/2 MO=(KJI+KII)/2
v=KJI-(KII+180°)/2 v=(KJI-KI1)/2
Konmponw: Konmponw:
v=KJI-MO v=KJI-MO
v=MO-(KII+180°) v=MO-KII
Ilpumevanue: Ipumeuanue: [lobasnenuii 360° oernamo He

x eenuyunam K11, KJI u MO, menvuum 90° HYHCHO
Heobxo0umo npubasiamos 360°
[TpaBWIIBHOCTh W3MEPCHHS] BEPTHKAIBHBIX  YIJIOB HA  CTAHIUHM  KOHTPOJIHPYETCS
nocTostHCTBOM MO, KonebaHusi KOTOPOro B MPoLiecce U3MEPEHU He JOMKHBI MTPEBBIIATh TBOHHOM
TOYHOCTH OTCUYETHOTO YCTPOHCTBA.
H3meHeHne MecTa HYIsl MOXKET MPOMCXOAUTHh OT HETOYHOTO BBIBEICHHUS MY3bIPbKA YPOBHS
HA CepeIHY, OT HETOYHOTO HABEJICHUS TOPU30HTAIHLHOW HUTH HA BU3HPHBIA 3HAK U OT OIIUOOK B
oTcyeTax. HemocTosHCTBO MecTa HyIsI BBI3BIBAECTCS TAK)KE TEM, YTO UCIPABUTENbHBIE BUHTHI YPOB-
HS WIM HATEH HETOCTATOYHO 3ATSHYTHI WM JIUMO HEKECTKO CKPEIUICH C OChI0 BPANICHUS TPYOBI.
OTU NIPUYUHBI JOJKHBI OBITh YCTPaHEHBI TIIATENFHON MOATOTOBKON TEOJOMUTA K U3MEPEHUSIM.

Taomuma 1
KypHau u3mepenus yrioB HAKJIOHA
Mecto
Touxka Touku 3HayeHue
KJI KII HYJIA
CTOSIHUSL | BUBUPOBAHUSA MO VYroa 9o

Bomnpocksr:

Jlath onpeneneHre NOHATUIO TOPU3OHTAIBHBIN yrol.
JaTp onpeneneHne NOHATUIO BEPTUKAIBHBINA yTOJI.
Urto Takoe yroma HakjaoHa?

Yrto Takoe MecTo HyJIs?

o
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5. JlaTh onpezeneHue NOHATHIO 36HUTHOE PACCTOSHUE.

6. Kaxkue criocoObl n3MepeHHst TOPU30HTAIBHBIX YTJIOB BbI 3HAaETE?

7. Kaxkoif mopsiioKk u3MepeHusi TOPU30HTAIBHBIX YITIOB CIOCOOOM MTPHEMOB?

8. Kakoii mopsaok u3MepeHusi TOpU30HTAIBHBIX YITIOB CIOCOOOM MOBTOPEHUI?

9. Kakoif mopsa0K U3MEpEeHUsI TOPU3OHTAIBHBIX YITIOB CIOCOOOM KPYTOBBIX TPUEMOB?

10. Kakumu MOTYT OBITH yIJIbI HAKJIOHA YYUTHIBASI UX PACIIONIOKEHUE OTHOCUTEIBHO JIMHUH T'0-
pu3oHTa?

11. PacckaxuTte NOPsI0K U3MEPEHHs YTII0B HAKJIOHA.
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Jlaboparopuas padora Ne 6

O0paboTka pe3yJbTaTOB U3MepPEHHUIl B 3aMKHYTOM Te0J0JTUTHOM X0/

[lenb paboOTBl: - O3HAKOMHUTBCS CO CXEMOW OOpabOTKM pe3yabTaTOB H3MEPEHHU B

TCOAOJIHUTHOM XOAC.

MaTeDI/IaJIBI, HDI/I6ODBI M IIPUHAJUIC)KHOCTH — UCXOJHBIC JaHHBIC, YCPTCIKHBIC NHCTPYMCHTHI,

KJIbKYJISATOP.
3amanue:
1.
2.
3.
4,
5.
6.

CocTaBuTh CXEMY TEOJIOJMTHOTO XO/a.
Brinucars ucxoanbie qanubie (tTabmuma 1 u 2).
O6paboTaTh yrioBbIe U3MEPEHUS U BEIYUCIUTD TUPEKIIMOHHBIE YIIJIBl CTOPOH.
Boruucnuts npupaiienus KOOpAUHAT U KOOPAUHATHI BEPIINH XO/1a.

OLIEHUTh TOYHOCTH CIEJAHHBIX BBIYHCIIEHNH.
BHecTu nmosyueHHbIE pe3ysIbTaThl B BEAOMOCTh, YCTAHOBJICHHOW (hOpMBI (TAOIHUIA ).

HMcxonHble JaHHBIE

JUis BBITIOJTHEHUSI TAXEOMETPHUYECKOW CHEMKH B KAUECTBE IUIAHOBOTO OOOCHOBAHHS ObLI
MIPOJIOKEH 3aMKHYTBIA T€OJONUTHBIN X0 (prucyHOK 1). ['opr3oHTaIbHBIC YIIIBI B X0J1€ OBLIN H3Me-
PEHBI TEXHUYECKUMHU TEOAOIUTAMH CIIOCOOOM MPUEMOB, & JUIMHBI CTOPOH — CTAIBHBIMU MEPHBIMU

JICHTAMHU.
Iinpumlt//
=4
§ u?k“Q
_ /‘\ 5
2\
By
P
Pucynok 1 — Cxema T€0g0IUTHOTO X013
Taomuna 1
| — N3mepennbie N3mepennbie HaKIIOH- | ['opu3OHTaNBHOE
- HEI TOPU3OHTAJIBHBIE YTJIbI HbIE pACCTOSIHUSA, nposoxenue d, M
pusm Cpe/iHee 3HAUCHHE, M

T1 154° 03' 00"

124,24
T2 91°41' 30"

149,53
T3 85°16' 30"

86,48
T4 151°26' 30"

88,87
TS5 102° 59" Q"

103,72
T1 108° 38' 00"
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Taonuua 2

[Ipumbrunblii yroi | KoopauHars! TOuku Koopaunars! Touku T1 AbcomoTHas oT-
B npum II11 MeTKa TOYkH T1
X, M V.M X, M V., M Hmi

154°03' +1°-Ne
Bap.

1500,00 |1300,00 |1480,5+1m-Ne Bap. [2159,7 -1m-Ne Bap. |544.86+1m-Ne Bap.

HODSI,Z[OK BBIINOJIHCHU A Da6OTBI

Kamepanbpayro 06paboTKy HAUMHAIOT C MPOBEPKU U 0OPAOOTKHU IOJIEBBIX KypHAIOB. 3aTeM
COCTABIISIIOT CXEMY TEOJOJMTHBIX XOJOB. Y BEpIIMH TOJIHUCHIBAIOT CpPEJIHUE 3HAYCHUS
TOPU3OHTAIBHBIX YIJIOB, d BO3JIE K&XKIOM CTOPOHBI — €€ TOPH3OHTAIbHYIO JIuHYy. Ha cxemy
HAHOCSAT TAK)KE MYHKTBI T€OJIC3UIECKON CETH, K KOTOPBIM OCYIIECTBIISUIACH TIPUBS3KA TEOIOIUTHBIX
xon08B ([1111,T1).

Bbruucnurensapie pabOThI IO ONPEACICHHIO KOOPIUHAT BEPIIMH TEOIOJIMTHOTO XOJa
BKJIIOYAIOT B Ce0sI:

1) OO6paboTKy yriIOBBIX U3MEPEHUI U BBIYUCIICHUE AUPEKIIMOHHBIX YIIIOB CTOPOH;
2) Beruncnenue npupanieHuii KOOPAUHAT U KOOPIMHAT BEPIIMH X018,

Bce BbIUMCICHHS BEAyTCS B CIEHUAIBLHOW BEIOMOCTH. B BEJOMOCTH BBHINHCHIBAIOT BCE

WCXO/IHbIE JAHHBIC U HAYUHAIOT 00paOOTKY.

Oﬁp&ﬁOTKa YIJ0BBIX I/I3Mepel-[l/lﬁ U BBIMMCJICHUEC JUPCKIHUOHHBIX YIJVIOB CTOPOH

1) BBIYHCISIFOT CYMMY H3MEPEHHBIX YITIOB X Pusy

2L =Bt Byt Py
Y pomeny =180+ (1= 2)

2) BBIUUCISIOT TEOPETHUYECKYIO CYMMY YIIIOB X Preop
rze N — KOJIMYECTBO YIJIOB.
3) BbUUCIAIOT yIIIOBYIO HEBSI3KY fp

fﬂ :zﬂuww _zﬁmeop

4) Tlonyd4eHHYIO YIJIOBYIO HEBSI3KY CPABHHBAIOT C JOIYCTUMOW HEBS3KOM, T.K. BEIH-
YMHA YIJOBOW HEBSA3KM XApAKTEPU3yeT TOYHOCTb W3MEPEHHUsS YIJIOB, OHA HE JIOJKHA ObITh
OoJbLIIe MTPEJIENIbHO JOMYCTUMON BEITUYMHbI

fﬂul?M S fﬂdan

rac

f, =+l Jn

Ecnmu u3mepenHas HeBsizka fgusn HE TMPEBBINIACT JOMYCTUMOW, TO BBIYMCICHUS
MPOJIOJDKAIOT. B MpOTUBHOM ciTydae MOBTOPSIIOT MOJIEBBIC U3MEPEHHS.

5) YFHOBon HEBA3KY pacnpeacissioT IO HM3MEPEHHBIM yrjlaM HOPOBHY C 06paTHBIM
3HAKOM

IIpu 3TOM
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> 5ﬂ - fﬁm

(ECJ'II/I HEBA3KA HE OCIUTCA 0e3 ocTaTka Ha YKCIIO0 YTJ10B, TO HCCKOJIBKO OobIIne IIONpaBKH
BBOJISIT B YIJIbI C KOPOTKHUMH CTOPOHAMM, BCIICACTBHC HECTOYHOCTH LICHTPHUPOBAHHUA TCOIOJIMTA M

BEX).
lBucnpi - usmij +5 i

6) BBIUUCISAIOT UCTIPABIICHHBIC YTIIbI
KoHTponeM npaBuiIbHOCTH BBIYUCIICHUN SIBIISIETCS] PABEHCTBO

Z‘41814cnp = zIBmeop

7) BBIUUCISIOT AUPEKIMOHHBIC YIIbl. B mpemiokeHHON 3a1a4e AUPEKIHOHHBIA yro
MCXOJTHOU CTOPOHHI O rr11-T1 HEOOXOIMMO HAWTH, PEIINB OOPATHYIO Ie0Ie3MUECKYIO 3a/1a9y.

tar AN Y= Vun
O = =

Ax  Xp = Xpp
0TCIOA

A
V- = @rctg Ey

s mepexoad ot tabmuyaoro yria (r) K AMPEKIHOHHOMY yriy (o) HEOOXOIMMO Y4YeCTh
3HAKW MpPUPALICHUH KOOpAMHAT (Tadmuua 3), ONpEeNeNUTh B KAKOW YETBEPTH JICKHUT JIAHHOC
HAMpaBJIeHUE, YYUTHIBAS 3HAKU MPUPAIICHUN KOOPAUHAT. 3aTe€M, PYKOBOJICTBYSICh COOTHOIICHHEM
MEXIy TAOJMYHBIMH W JUPEKIMOHHBIMH YTJIAMH, HAXOAAT JAUPEKIHMOHHBIA Yroa HampaBICHHS
(pucyHOK 2 1 Tabmuna 3).

Jlanee BBIYMCIIAIOT JUPEKIIMOHHBIC YTIIBI OCTAIBHBIX CTOPOH 10 popMyiam

ai = ai1+t180°-f, (npasvie yenvl),
ai = ai1-180°+ Pues (ne8bie yenvi)
rA€ @ -TUPEKIIMOHHBIN YTOJ OMpeeNsieMOil CTOPOHBI,
0 i-1- TMPEKIIUOHHBINA YTOJI MPEIbIAYIIEN CTOPOHBI;
Prpaes) - TPaBBIH (JIEBBIH) UCIIPABIEHHBIN YOI MEXAY 3TUMU CTOPOHAMHU.

e
270%3
oriz3
F )
4
180°

Pucynox 2 — CBsi3b MeX1y TUPEKIMOHHBIMH YIIIaMU U pyMOamMu
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Taomuua 3

JMpeKnmoHHbIN Yo
Hlf;f)paf;‘;f” 0°-90° 90°-180° 180°-270° 270°-360°
P (1 ueTBepTH) (Il yeTBepTH) (111 geTBepTH) (IV ueTBepTh)
Ax + - - +
Ay + + - -
Ta6nuna 4
OpueHTupyrmuii Yemeepmo
YT | (cB) Il (fOB) 11 (703) IV (C3)
Pym6 ri=~A: r,=180° - a1 r3 = o3-180° rs = 360° - o4
JAUpeKIOHHbIli 01=1r1 02=180°- > o3 = 180°+r3 o4 = 360°-14
yro

KOHTpOJIeM MMPaBUJIBbHOCTHU BBIYMUCICHUA OTUPCKIHOHHBIX YIJIOB CTOPOH ITOJUI'OHA SABJIACTCA
IOBTOPHOC MMOJIYYCHUEC JUPCKIIMOHHOTI'O YIJIa HayajabHOM CTOPOHBI air1-TI-
Boruncienue npnpame}mifl KOOPAHHAT U KOOPAMHAT BEPIIUH X01a

8) Brraucisitor npupaiieHus KOopAauHat
Ax=d cos a
Ay=d sin a
9) Boruncistor cymmbl npupanieHui KoopauHar 24X u XAy

[TockonbKy MOJIMTOH 3aMKHYTBIN, TO TEOPETUUECKAs] CyMMa MPUPAILICHUN KOOPIUHAT JOJIK-
Ha OBITH paBHA HYMO, T.e. 2AX = 0; 24y = 0. OgHako Ha MPaKTUKE BCIEACTBUE MOTPEIIHOCTEH
YIJIOBBIX U JIMHEWHBIX U3MEPEHUM CyMMBI IPUPAIEHUN KOOPIMHAT PaBHBI HE HYJIIO, 8 HEKOTOPHIM
BenmurHaM fx 1 fy, KOTOpBIe Ha3BIBAIOTCS HEBS3KAMH B IPUPAICHUSIX KoopauHart fx =XAX ; fy= 2Ay.
B pesynbTrate 3TUX HEBSI30K MOJUTOH OKAXETCS PA30MKHYTHIM Ha BEJIMYMHY a0COJFOTHOU

JIMHENHOW HEBA3KHU.
_ 2 2
Frpe = F,2+

O1neHuBaOT TOYHOCTh YIJIOBBIX M JIMHEHHBIX U3MEPEHHM MO0 BETUYMHE OTHOCUTEIBHOU JIH-
HEWHOM HEBA3KU. BpIUNCIICHHAs OTHOCUTEIIbHAS HEBSI3Ka CPABHUBAETCS C JAOIYCTUMOMN

f, <f
(foon — MOTIyCTUMAs OTHOCHTENIbHAS HEBSA3KA YCTAHABIMBACTCS MHCTPYKIUAMHE U coctaBisieT 1:2000

fo 1
OMmMH P: fa6c
—1:1000 B 3aBHCHMOCTH OT TpeOyeMOil TOUHOCTH X0/1a.)

Ecnu ycnoBue He coOnrofaercs, TO TIIATENbHO MPOBEPSIIOT BCE 3alMCHU U BBIYUCICHUS B
MOJIEBBIX XKYpHaJax M BeAoMocTsAX. Ecinu mpu 3Tom ommbka He 0OHapyKeHa, CIeyeT BBIIOIHHUTh
KOHTPOJIbHBIE U3MEPEHUS JUIUH CTOPOH.

10)  BpIMONHSIOT ypaBHHBaHHUE NMPHUPALICHUI KOOPAMHAT, T.€. PACIPEACISIOT HEBSI3KU O
BBIYHCJICHHBIM MPUPALIEHUSAM KOOPAUHAT MPONOPLHMOHAIBHO JUIMHAM CTOPOH C OOpaTHBIM 3HAKOM.
IIpu 5TOM MoNpaBKU B IPUPALIECHUS KOOPAUHAT ONPENENII0TCs o GopMyiam:

f f
O ni :_?X i 5Ayi :_FYdi

oon
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BeaoMoCTh BBIYHCIEHUS KOOPAMHAT BEPIUHMH 3dMKHYTOI0 T€OA0JUTHOI0 X04a

Bapuanm —
Tabmuua 5
o Vsl [ OpH3OHTATEHBIE [Ipupaiienus koopauHaT Koopaunatsl
- MPOJIOKEHUS TUHUIN
ToHex Nsmepennsie | UcnpaBnennbie | JUpeKLIMOHHBIE Berincnennpie YPaBHCHHEIC X Y
AX AY AX AY
111 1500 1300
Tl 1480,5 2159,7
T2
T3
T4
TS
T1
Zﬂl/lf)’]l/l. EA x= EA y= ZA x= ZA y=
B oon.
Zﬁmeop = ]800(n'2) = fo: ZAX =
fﬁzzﬁuau'zﬁmeop: fAy:ZAy:
fﬂ@on:]'\/n: fa6c:\/fo2+ fAy2=
1
meH = =
Plf

115




HpI/I 3TOM Zéxz - f x U 25y= - f y
11)  BeIYMCHIAIOT HCIIPABJICHHBIE IPUPAILEHUS KOOPAUHAT:

AX| ucnp: XI+5AX1
Ayi ucnp =Yi +5Ay

12)  BBIYHCISIOT CyMMBI WCIPABICHHBIX MPHPAIICHUN KOOPAWHAT, KOTOPBIE IIOJKHBI
OBITh PAaBHBI HYJIIO:
2AXi ucnp— O,
24 Yiucnp =0

Borunciaenune KOOPJAUHAT BEPIUHH 3dMKHYTOI'0 TEOAO0JUTHOIO Xoaa

13)  Ilo wcmpasieHHBIM TPUPAIICHUSIM KOOPAWHAT W KOOPAMHATAM HAYAIBHON TOYKH
MOCJIEIOBATEIBHO BBIUUCISIOT KOOPAMHATHI BEPUIUH TEOIO0IUTHOTO XOA4!

)(i+1:Xi+AX,
Visr=VitAy
rae Xi+1 u Vi+1— onpesnenseMble TOUKHY;
Xi u Vi— u3BecTHbIEe KOOPAMHATHI NPEAbIAYILEH TOUKHY;
AX u Ay — npupaleHus: KOOpAUHAT MEXAY ITUMU TOUKAMU.
14)  OkoHYATEeIbHBIM KOHTPOJEM MPABHIBHOCTH BBHIYUCICHUH KOOPIMHAT CIYKHUT MOJY-
YeHHE KOOPAMHAT HAYAIbHON TOYKU TEOJOIUTHOIO X0O/a.

Bomnpocksr:

Kakumu MOryT OBITh TE€OAOIUTHBIE XO/bI?

[IpencraBpTe CXeMY 3aMKHYTOT'O TEOJOJMTHOTO X0O/a U3 MSATH BEPLIUH.

[IpencraBpTe CXEMY Pa30MKHYTOI'O TEOJOJUTHOTO XO/a.

Kaxkue ncxoanbie JaHHbIE HEOOXOAMMBI P pa30MBKE TEOAOIUTHOIO X0Aa?

YTO BXOJUT B B BBIYUCIUTENIbHBIE PA0OOTHI [0 ONPEAECICHUIO KOOPAUHAT BEp-

IIMH TEOJOJIMTHOTO X0a?

6. Kaxkoit mopsimok 00paboTKH yTIIOBBIX U3MEPEHUI U BBIYMCICHUH TUPEKIINOH-
HBIX YIJIOB CTOPOH TE€OJOJUTHOTO X0oaa?

/. UeMy COOTBETCTBYET yTJIOBast HEBsI3Ka?

8. Uemy COOTBETCTBYET JOMyCTHUMAs YTIIOBask HEBS3KA?

9. KakoBa B3auMMOCBSI3b JUPEKIIMOHHBIX YTJIIOB U pyMOOB?

10.Kak BBIYMCIUTD JUPEKIIMOHHBIM YTOJ UCXOAHOU CTOPOHBI?

11.Kakum 00pa3oM BBIYUCISIIOTCS TUPEKIIUOHHBIE YTJIbI OCTAIbHBIX CTOPOH TEO-
JIOJIATHOTO Xoma?

12.Kak onpenenuTs NpaBUJIbHOCTh BEIYMCIICHUS TUPEKIUOHHBIX YTII0B CTOPOH
MTOJINTOHA.

13.Yemy COOTBETCTBYET BHIYMCIICHHE MPUPAILICHUI KOOPAUHAT?

14.Kak onpenenuTh aOCOIOTHYIO JIUHEHHYIO HEBS3KY?

15.Kak onpenenuTbs OTHOCUTEIBHYIO HEBSI3KY ?

g wnE
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16.Kakoii mopsiioK BBIYKMCISHUS] KOOPIMHATHI BEPILIUH T€OJ0JIUTHOTO X027
17.Yto0 siBAsieTcs KOHTPOJIEM MPABUIBHOCTH BBIYUCICHUSI KOOPAMHAT BEPLIUH 3a-
MKHYTOT'O T€OJIOJUTHOTO X01a?
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Jlaboparopuas padora Ne 7
O0padoTKa pe3yIbTATOB TPUTOHOMETPHYECKOT0 HUBEJIUPOBAHUSA

Ilenb paloTH: - O3HAKOMHUTBCS CO CXeMOH O0OpabOTKH pe3yabTaTOB HW3MEPEHUi
TPUTOHOMETPUYECKOTO HUBEIUPOBAHMUSL.

MaTeDI/IaJIBI, HDI/I6ODBI U MIPUHAJICIKHOCTU — UCXOJHEBIC JAHHBIC, YCPTCIKHBIC NHCTPYMCHTHI,
K&JIBKYJIATOP.

3aaHue:
1.  BbruepTUTh NPUHIUIHAIBHYIO CXEMY TPUTOHOMETPUYECKOTO HUBEIUPOBAHUSI.
2.  Brpimucarb UCXOAHBIC JAHHBIC: TOPU3OHTAIBHBIE MTPOIOKEHHUS, A0COTIOTHYIO OTMETKY TOUKHU
T1 Hr1 1 cpennee 3HaueHue yriioB HAKIOHA CO 3HAKOM I10 IPSIMOMY YIJTy HaKJIOHA.
3.  BpuucauTh 80COMIOTHBIE BEICOTHI BEPIIMH 3aMKHYTOT'O T€OI0JUTHOTO XO/1a.
4.  Buectu pe3ynbTarshl H3MEPEHUi B TAOIUITY (TAOIMIA 2).
Tabauna 1
YTl HaKJIOHA O
Ne BepinHbI
TPSIMBIE  Oppan o0patHbI€ Josp CpeiHee 3HaueHHe Ocp

T1 +1° 40' -1° 42

T2 +0° 14' -0°12'

T3 -2° 52' +2° 50'

T4 -1° 58' +2° 00'

T5 +1° 47 -1° 46'

Hcxonnble JaHHBIE

Jis ompeneneHus BBICOT TOYEK TEOAOJUTHOIO XO0Ja ObUT MPOJIOKEH BBICOTHBIM X0
TPUTOHOMETPUYECKUM HHUBEIUPOBAHUEM.

B mpornecce TpUroHOMETpUYECKOTO HUBEIUPOBAHMSI HA MECTHOCTH HU3MEPSIOT PACCTOSIHHUE
Mexay Toukamu A u B (S) M yroj HaKJIOHA J. PaccTosHue u3MepseTcsi MepHOM JICHTOW MM JTaTb-
HOMEPOM, & yroJl HAKJIOHA — TEO0JIUTOM HJIN TAXEOMETPOM.

ITopsaaoK u3MepeHnli Ha CTAHLIUN

Haz toukoit A ycTaHABIMBAIOT TEOJIONHUT, & B TOUKe B peiiky. M3MepstoT BBICOTY mprOOpa |
HaJ Toukoi A (BbicoTa mpuOOpa — ATO paCCTOSTHUE TT0 OTBECHOM JIMHUM OT OCH BPAIICHUS TPYOBI 110
LICHTPA IYHKTA), & BBICOTA BU3UPHOM IIeIM HA peiike paBHa V. [l u3MepeHus yriia HAKJIOHA V BH-
3UPYIOT HA 38JaHHYIO TOUYKY U OEpyT OTCUETHI 10 BEPTHUKAILHOMY KPYTy MpPHU JIBYX IMOJIOKEHHUSIX
kpyra (KJI u KII), Beraucnstor yron HakjgoHa. M3MepstoT paccTosHUEe MEXAYy TOYKaMH, & 3aTeM
BBIYHCIISIFOT TOPU3OHTAIBHOE TTpoJiokenue d, mo ¢popmyie:

d=Scosd.

3Has TOPU30HTAIBHOE MTPOJIOKEHUE U YTOJ HAKIOHA V MOKHO BBIUMCIIUTD MPEBBIILIEHUE T. B

Haxa T. A o popmye:

h=dtgo+i-v
rie d — TOpHU30HTAIBHOE TPOJI0KEHHE;
| — BBICOTA HHCTPYMEHTA,;
V — BBICOTA BU3UPOBAHUSI.
Eciau V=i, To npeBbIlIeHUe MOXKHO BBIYUCIUTD 110 popmyiie h' = d tg 6 mim h' = S sin §
Tak kak paborars ¢ mocnenHei ¢Gopmynol yaoOHee NMpU ChEeMKEe HA peiike 3apaHee
OTMEYAIOT BBICOTY MPUOOpPA TECEMKOH WM PE3WHKOW M TPU HM3MEPEHHH BEPTHKAIBLHOTO YIiiad
JeTIAal0T HABEACHUS HE HA BEpX PEHKH, a HA BBICOTY MPHOOpA.
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ZKypHas1 TpHroHOMeTPHYeCKOr0 HUBEJIMPOBAHMUS
BePIINH 3aMKHYTOI'0 TE€OA0JUTHOI0 X01a

Bapuanm -
Tabmauua 2
[pesbimenwus h (m)
N3MepeHHbIE HAKIIOHHBIE
No Vel naknona (KJI) I'opuzon-
pacctosiHus (M) BricoTHas ot-
BePHIH- TAIBHOE Hcnpas- MeTKa Dopmysl
HBI Tiose | OBoar Tina- nposioke- | Berumc- | Ilonmpaska CHHOE H (m)
xoza P P Cpen- p7 O6par- | Cpen- | uume, d(m) | neHHoe h Ah h
MO€ HOEC MOHU ucmp
Suy Set Hee Sep S HOE Jogp | HEE Jep
1 2 3 4 5 6 7 8 9 10 11 12 13
1
124,22 | 124,26
2
1495 | 149,56
3
86,5 86,46
4
88,86 | 88,88
5
103,7 | 103,74
YAh=-
1 E]:lBI)I‘II/IC_ ZhBLIq E]:lI/ICl'Ip_O
pX hcp = fh BBIY —

fiaon = 0,04 P/ n
pX hncnp =




JJiss KOHTPOJISI ¥ TIOBBILICHHUSI TOYHOCTH W3MEPCHUE PACCTOSHHUM U MPEBBIIICHUHN BBITIOIHS-
I0OT B MPSMOM M OOpaTHOM HAmpaBlIeHHSX Xonad. T.e. yroja HAKIOHA V Ap —TIPIMOH, & V BA —
oOparHbpIi. YTIbI HAKIOHA MPSMOTO U OOPATHOTO HAMPABICHHWM JODKHBI OTIUYATHCS 3HAKAMU, &
3HQYCHHUsI YTJIOB HE JIOJDKHBI NpeBHIATh + 1'. PacxoxkIeHus: B MPEBBIICHUSIX MEXIY MPSMBIM U
OOpaTHBIM X0JIaMU HE JOJHKHO MPEBBIMATH 10 abcomoTHoMy 3Hadennio 0,04 m Ha 100 M. xona. 3a
OKOHYATEeJIbHOE 3HAYCHHE U3MEPEHHBIX MPEBBIICHUN PUHIUMAIOT CPeTHUE apr(pMETHICCKHAE U3 UX
A0COTFOTHBIX BEJIMYMH CO 3HAKOM MPSMOTO TPEBHIIICHUS.

TOYHOCTH TPUTOHOMETPUUECKOTO HUBEIMPOBAHUS OLICHUBAIOT 110 HeBsi3ke xoaa. Hepsizky fh
B CyMMe mpeBbiiieHuid 2h X018 BRIYHCIISIOT 110 hopMmyiie:

fn =2h — (H«— H.),

rae Hy 1 Hy — cooTBeTCTBEHHO BBICOTHI KOHEYHON M HAYAILHOM TOYEK XOa.

JlomyCTHMOCTh HEBSI3KH OIMPENEISIIOT 10 (hopmyIie
fhoon = 0,04 P/ n, e,
rae P — nepumeTp NoJIMroHa;
N — 9YUCJI0 CTOPOH X0a.
Hessizky pacnpenensioT ¢ oOparHbIM 3HAKOM HA BCE NPEBBIIICHUS MPOMOPHHUOHATBHO
JUTMHAM JTUHUN X01a. BBICOTHI TOUEK OmpeAenstoTcs no popmymne
Hiv1 =Hi+ hucnpi

Bomnpocksr:

1. JIng gero HEOOXOAUMO IIPOJIOKEHUE BHICOTHOI'O X0/1a TPUTOHOMETPHUYECKHM HUBEJINPOBa-
HueMm?

Kakue usmepeHus npoBoAAT IIpU TPUTOHOMETPUYECKOM HUBEIUPOBAHUM?

Onumure NopsA0K NPOBEACHUS U3MEPEHUI MPU TPUTOHOMETPUYECKOM HUBEIUPOBAHUU.
Kakum nprbopomM MOKHO H3MEPHUTH PACCTOSIHUE U YTOJl HAKJIOHA?

Kak npou3BoauTCa KOHTPOJIb IPU U3MEPEHUN PACCTOSTHUM U MPEBBILICHUI?

Kak o1eHuTh TOYHOCTh IPU OCYIIECTBIEHUU TPUTOHOMETPUUECKOTO HUBEIUPOBAHUSI.
Kak BBIYMCIINTE BBICOTY TOUYKH TE€OAOIUTHOTO X0aa?

Nooohkowh
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JlaGopatopHnas pabora Ne 8

KamepanbHas 00padoTka :KypHajia TaxeOMeTPHYeCKOl CbeMKH

[{es1b paGOTHI: - BBIYUCIUTD KYPHAI TaXEOMETPUUECKONU ChEMKH.

Marepuaibl, npuOOpbl W NPUHAMICKHOCTH — KypHaJd TPUTOHOMETPUUYECKOTO HHUBE-
JIUPOBaHUs, UCXOHBIC IAHHBIE, YEPTEKHBIE MHCTPYMEHTHI, KAJIbKYJISATOP.
3amaHue:

1. Beimmcars aOCOMOTHBIE OTMETKH BEPIIMH 3aMKHYTOTO TEOJOJIMTHOTO X0Ja U3 )KypHaja
TPUTOHOMETPHYECKOTO HUBEIIMPOBAHHUS B XKYPHAJT TAXCOMETPHUUECKON CHEMKH.

2. BpraucanTh aOCOMOTHEBIE BBICOTHI PEEYHBIX TOYCK.

3. Buectu noay4eHHbIe pe3yJIbTaThl B KypHaI (Tabnuma 1).

HcxonHbIe JaHHBIE

Jns  cocTtaBiieHUs TONOrpaUYecKoro IUIaHa Ha IOATOTOBJICHHOM paHee ChEMOYHOM
000CHOBaHMU ObLIA BBHIMOJIHEHA TAaXEOMETPUYECKass ChEMKa HEOOJBIIOr0 y4acTKa MECTHOCTH
(rabmura 1).

CymHocTh paboT MpPU TaKOM BHJE ChEMKH CBOJMTCS K OINPEICIICHUIO MPOCTPAHCTBEHHBIX
MOJIAPHBIX KoopauHaTt (f, v, D). [Ipu 3TOM TIaHOBOE MOJIOKECHHUE TOUCK OTPEICIISICTCS TOJISIPHBIM
criocobom (koopauHatamu f5, d), a MPEBBIMICHUS TOYEK — METOJOM TPUTOHOMETPUYECKOTO HHUBE-
JTUPOBAHUS.

[Topsimokx 06paboTKH KypHaIa

1) Bbraucisior MecTo HyJsl Ha KaX10i cTaHIuu 1o hopMyIie
MO = (KJI+KIID)/2;
2) OmnpenenstoT yribl HakinoHa v = KJI — MO;
3) BeIuucasioT ropu30HTaIbHBIE TIPOJIOKEHHS OT TOUEK CTOSIHHS 10 PECUHBIX TOUYEK
d =D cos v;
4) B 3aBHCHUMOCTH OT UCXOJIHBIX JJAHHBIX MPEBBIIMICHHS BEIUUCISIOT 1O CIEAYIOMUM (opMyiam
h=dtgv+i-V, ectuv#i
rie d — TOPU30HTATLHOE TPOJIOKEHHE;
| — BBICOTA MHCTPYMEHTE,;
V — BBICOTa BU3UPOBAHUSI.
i
h'=dtgv,

eciy V=i

S)HO HCXOAHBIM a0COJIFOTHBIM BBICOTAM BCPIINH 3aMKHYTOI'O TCOAOJIMTHOI'O XO0Aa U BbI-
YU CJICHHBIM MPEBBIICHUAM ONPEACTIAIOT BEICOTBI PECUYHBIX TOUYCK

H pm. = Hcm + hi
Bomnpochsr:

st kakux 1meneit HeoOX0MMO BBITTOTHEHUE TaXEOMETPHIECKON CheMKH ?

B dem CymHOCTh BBITOJTHEHUS TAKOTO BUJA ChEMKHU?

Kakum criocobom ompeiensieTcst iIaHOBOE U BICOTHOE MOJI0KEHUE TOYCK?

Kak onpenenurs MO?

YeMy COOTBETCTBYET yroJl HakjIoHa?

Kaxk BbIYMCIIUTD TOPU30HTAIILHOE TPOJIOKEHUE OT TOUEK CTOSIHUS 10 PEEUHBIX TOUEK?
Kax BbIYMCIIUTH NPEBBIIIEHUE OJJTHON TOUKH HaJ JPYroun?

Kak BBIUHCIUTH BBICOTHI PEEUHBIX TOUEK?
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KypHas TaxeoMeTpUYeCKOil ChbeMKH

Taoauua 1

Bapuanm —
Hak/I0HHOE OrcyeTsl 10 [TpeBblmeHue AObCOIOT-
No pe- |paccrosinue Bricora | ['opuzoHTanbHoe HpIC OT- [Ipumevanus
Mecto | VYron METKH
€4HOU | IO Jab- TFOPH30HTATLHOMY 110 BEPTUKAJIb- wvis | saxnoma | BHSHP: IIPOJIOKECHHUE, COUHBIX (xapakTepucTuKa
TOYKH | HOMEPY K HOMY Kpyry A . V., M d, m h h p TOYECK)
D. u Kpyry KJI MO +v TOYEK,
9 H, M
1 2 3 4 5 6 8 9 10 11 12 13
cranius T1, Touka opueHTUpOBanus 2, i=1,45 M Hri=
1 98,0 540 31" -0°14' 0°01" 1,45 Py“e“ﬁ;paa‘ma
2 64,5 132°04' -1°59' 0°01' 1,45 Touka penbeda
3 99,0 176°47' -2°33' 0°01' 1,45 beper o3epa
52,5 192° 49' -1°24' 0°01' 1,45 Touxa pembeda,
TpaHuIa Jieca
5 1115 204° 57" -2°15' 0°01' 1,45 beper osepa,
TpaHuIla Jieca
6 68,0 244°03' -0°09' 0°01' 1,45 rpaHMIa Jieca
7 71,0 282°22' +1°12' 0°01' 1,45 TpaHuIa Jieca
8 68,0 324030 +3°15' 0°01' 1,45 Touxa pembeda,
TpaHuIa Jieca
cranius T2, Touka opueHTUpoBanus 3, i=1,50 m Hm=
9 64,0 3023’ -2°07" 0°01' 1,50 Pyueii
10 58,5 43°55' -2°35' 0°01' 1,50 Touka penbeda
11 114,0 153°49' -0°02' 0°01' 1,50 I'panuna neca
12 79,5 163°16' +0°30' 0°01' 1,50 Touxa pembeda,
rpaHuIla Jieca
13 | 1480 174°07 +1°01" 0°01" 1,50 Ock mocce,
TpaHuIla Jieca
14 95,0 190°56' +2°28" 0°01' 1,50 Ock mocce,
TpaHuIla Jieca
15 63,0 229°57" +2°27" | 0°01' 1,50 OcCb TpyHTOBOM
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Hak/IoHHOE OTcyYeTsl 1o I[IpeBbliienue AbcomoT-
HBIC OT-
Ne pe- |paccrosinue Beicota | ['opusoHTansHOE [Ipumeyanus
€UHOH | IO Jajb- 110 BEPTUKAJIb- Mecto | Yron BU3U MIPOJIOKCHHE MCTKH (xapakTepucTHuKa
roukn | nowepy | P EOMIAEHONY | Cyoyy wpyry |y |marona | Sy EEEIEER h | peemmnc | TO‘IEK)
D I\I;Y kpyry KJI K MO +v° ’ ’ TOYCK,
’ H, m
1 2 3 4 5 6 8 9 10 11 12 13
JIOPOTH
16 55,5 207°42" +1047 | 0°01" 1,50 Ock rpynTOBOiA
JIOPOTH
17 1125 324°06' +0°59' | 0°01' 1,50 Poanuk
18 98,0 328°53" +0°30' | 0°01' 1,50 Ock rpynTOBOii
JIOPOTH, pydeit
cranius T3, Touka opuentupoBanus 4, i=1,50 m Hms=
19 43,0 162°00" +1057 -0°01" 1,50 Oc rpynToBOji
JIOPOTH
20 | 610 231°20' +1°17 0°01’ 150 Ock rpyHTOBOiA
JIOPOTH, TpOTa
21 87,0 281°57" -0°03 -0°01' 1,50 Oropox, yrox
3IaHUS
22 59,0 284°32" +0°07" -0°01' 1,50 Oropoz, yrox
3IaHUS
cranius T4, Touka opueHTUpOBaHus 5, i=1,48 M Hrs=
23 98,0 209°29" +3°05' 0°00' 1,48 yrox sjianus,
Tpona
24 44,0 179°43' +2°43' 0°00' 1,48 Tporma, oropox
25 83,5 201°52' +2°31" 0°00' 1,48 YOI 3/aHu,
oropoj
26 64,0 227°06' +1°17' 0°00' 1,48 Tpomna,oropon
27 76,5 261°27' -0°16' 0°00' 1,48 Touka penbeda
28 48,0 293°38' -1°14' 0°00" 1,48 Tpona, oxo xe-
peBO
cranius T5, Touka opueHTUpoBanus 1, i=1,55 m Hrs=
29 | 390 | 151°21' \ +1°26' | 0°01' | | 155 | \ \ \ | T'panna nyra
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A0GcooT-

HaxIoHHOE Otcuetsl 110 [IpeBbiienne e or
Ne pe- |paccrosinue Beicota | ['opusoHTansHOE [Ipumeyanus
N Mecto | VYron METKH
€UHOH | MO JAMb- | ronysonTambHOMY HE(?;I;T;;K;H;' Hyns | HakoHa Billsnp. HpOJ‘Ié))KCHHC, " " peCUHBIX (XapaKTepH)CTHKa
TOYKH | HOMEPY . , M , M TOYEK
D. M kpyry KJI KT MO +v TI(—)Iq?\f’
1 2 3 4 5 6 8 9 10 11 12 13
30 83,0 169°36' +0°45' 0°01' 1,55 rpaig‘;igym’
31 129,0 176°52' -0°38" 0°01' 1,55 beper o3epa
32 77,5 196°38' -0°54' 0°01' 1,55 beper o3epa
33 | 330 248°16 227 0°01" 155 ];ifT’Eg o
34 74,5 294°50' -0°55' 0°01' 1,55 beper o3epa
35 48,0 52°02' 1°39' 0°01' 1,55 pyuei
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JlaGopatopHnas pabora Ne 9
CocTaBjieHue TONOrpadu4eCcKoOro miaHa

Llenb paOoTHI: - O3HAKOMHUTBCS C 3TamamH, TPeOOBAHUSMH W CHOCOOAMHU COCTaBIICHUS
TONOrpapuuecKoro MiaHa.

Marepuanbl, OpuOOpPHl W OPUHAAISIKHOCTH — BEIOMOCTh KOOPAMHAT 3aMKHYTOTO
TEOJIOJUTHOTO X0/1a, )KypHaJI TPUTOHOMETPUUYECKOIO HUBEJIMPOBAHUS U TaXEOMETPUUECKOH CheM-
KM, JINCT BaTMaHa (popmaTa A3, 4epTe:KHbIC HHCTPYMEHTBI, KaIbKYJISATOD.

3ajaHue:

[TocTpouTh KOOPAMHATHYIO CETKY JJIsl COCTaBIeHM Tu1ana B macirrade 1: 2000.
Hanectu TOYKM T€OIOJUTHOTO X0J1a U PEEUHbBIE TOUKH.

Berueptuts cutyanuio.

MeTo10M HHTEPIIOIUPOBaHUS BEIUEPTUTH PElibe(h) MECTHOCTH.

Odopmuth TomorpapuuecKuil IiaH B YCIOBHBIX 3HAKAaX M BBITOJHUTH COOTBETCTBYIO-
11ee 3apaMouHoe 0popMIICHHE.

o~ E

Coneprxanue paboThl

Ha nucre BarmMana ¢ moMmombio JuHEHKu [[poObimieBa CTpOSAT NPSMOYIOJIbHYIO CETKY
KBaJpaToB co cropoHaMu 10 cm (puc. 1). JIuHMM ceTKu 1O OCSIM KOOpAMHAT OLM(POBBIBAIOTCS B
3aBUCHUMOCTH OT MacuiTaba cbeMku. IIpu 3TOM KBajapaThl JOJIKHBI PAclonaraTbCsl Tak, 4TOOBI
nocje ux ouuppoBKU N300pakeHHe TEOJOJUTHOIO X042 U CHUMAEMOT0 y4acTKa ObUIO IPUMEPHO B
cepeaune aucta Oymaru. I1o koopauHaTaM HAaHOCAT TOYKU CbEMOYHOI'O 0OOCHOBAHHUS U IPOBEPSIOT
IIPaBWJIBHOCTh HAHECEHUS TOUYEK IO PACCTOSHUSAM MEXY HUMH.

Hanecenne Ha TulaH PEEYHBIX TOYEK MPOM3BOJUTCS MOJSPHBIM CHOCOOOM C MOMOIIBIO
KpYroBOTO TPaHCIOPTUPA U MacIuTaOHOM JmuHeWku. i1 HaHeceHus peeyHON TOYKU LEHTP Kpyra
TPaHCIOPTHpPA COBMEIIAIOT C TOYKOW CTaHLUMU Ha IutaHe, a 0 TpaHCHOpPTUpAa C TOYKOW OpHEH-
TUPOBAHMUs. 3aT€M OTKJIAJbIBAIOT yroJl PaBHBIA OTCUETY 110 TOPU3OHTAIBHOMY KPYI'y Ha CbEMOYHOU
TOUYKE U 110 JIMHEHKEe OTKJIQABIBAIOT B MacIITade IJIaHa COOTBETCTBYIOLIEE MOISIPHOE PACCTOSIHUE U
HaKaJbIBalOT TOUKY. OKOJO HAaHECEHHBIX TOYEK IMOANMCHIBAIOT UX HOMEPA U OTMETKU. COINIacHO
abpucy U IpUMEUYaHUSIM B MOJIEBBIX )KypHAJaX BHIYEPUUBAIOT KOHTYpPHI U MpeAMETh MecTHOCTH. [1o
OTMETKAaM pEEYHBIX TOYEK, IOJb3yACh METOJOM HHTEPIOJIHUPOBAHUSA, IMPOBOAAT TOPU3OHTAIIN.
3areM IUTaH BBIYEPUMBAIOT TYIIBIO B COOTBETCTBUU C JCHCTBYIOIIMMHU YCJIOBHBIMU 3HAaKaMH IS
IUTAHOB JJAaHHOT'O MacuITada.

Bomnpocksr:

Kakwne ncxomapie TaHHBIE HEOOXOIUMBI JIJTsI COCTABJICHHUS TOMOTpaduIecKoro miaHa?
Kakum 00pazom cTpouTcs KOOpAWHATHAS ceTKa?

Kak HaHOCSATCS] TOUKH BEPUIMH TEOJOTUTHOTO X0aa?

Kak HaHecTH peedHble TOUKH?

Kakum 06pa3om npoucxoauT BIYEpUUBAHUE CUTYAIIUN HA TONOrpaduIecKoM IiiaHe?
KakuM MeTo10M MoJIb3yIOTCS IPH BHIYEPUMBAHUM TOPU30HTANIEH Ha Tu1aHe?

Kak monmyuuts penbed MmecTHOCTH?

B 4em 3akioyaercss OKOHYATEIbHOE 0(POPMIICHHE TIaHA MECTHOCTH?

YTo MOMKHO BXOAWUTH B 3apaMovHOE 0hopMIIeHHE TONOrpaguIecKoro riaHa MECTHOCTH?

©WooNO R WNE
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[1A0H YUOCTKA MeCTHOCTW

rUpksTCK MNocenoxk Monoge xHoim
1000 1200 1400 1600
1600 ' 1600
55108
1
1400 <1400
1200 \ \ 1200
1000 1200 1400 1600
BrinoaHuA CTHAEHT ]. i 8 O U O TaxeameTPuueckas CckeMKa
oSN B 1 caHTuMeTre 20 MeTPOB 200_ r.
Pammans U.0. CnnowHbe roPn3cHTasMm neroseders uepes 100 meTra

CucTema eeicoT Bantumckasn

Pucynok 1 — Tonorpapuyeckuii miaxn
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Jlaboparopnas pabota Ne 10
YerpoiicrBo HuBesupa H-3

[{enh paGOTHI — O3HAKOMHTHCSI C HA3HAYCHUEM M TEXHHMUYECKUMHU XapaKTePUCTUKAMH HHBE-
JUpa, U3Y4UTh YCTPOUCTBO MpUdopa.

Martepuanbl, IpUOOPHl U MPUHAICIKHOCTH — MITATUB, OTBEC, HUBEJIHP, IIAMICYHAS PEUKa,
YEepTEKHbIE UHCTPYMEHTHI.

3ajaHue:
1. N3yunth yCTpOKWCTBO HUBEIIUPA.
2. YcraHoBuTH TTpHOOP B pabodee MoJI0KEHHE.
3. B3s1h 0TCUETHI 1O perKe.
4. 3anucaTh NOJIyYeHHbBIC PE3YJIbTATHI.

OCHOBHBIE TTIOHATHUS
Hugenup — npubop 171 u3MEpEHHS TPEBBIIICHUH MEX Ty TOUYKAMH.
B HEUBEMMpHBIA KOMIUICKT BXOJST: HUBEIUD, ITATUB, JBE HUBSIUPHBIC PCHKU U HUBEIIHP-
HbIE OaIlIMaKH.

Kanaccupukanusi HUBeJTUpoB
HuBenupbl pa3nuuaroTcs Mo IByM OCHOBHBIM MPH3HAKaM: M0 TOYHOCTH U IO CIIOCO0Y MpH-
BEJICHUSI BABUPHOM OCHU B TOPU30HTAIILHOE TTOJIOKEHUE.
IIo TounocTu:
° BricokoTouHbIE — 7151 OIpeieNIeHUs MPEBIIICHUH C MOrPEIIHOCTRIO HEe 0oJiee
0,5 MM Ha 1 KM J1BOMHOrO X0/1a, IpeJHa3HauYeHbl 171 HUBenupoBanus | u |l kinaccos.
° TouHbIe — I OMpeeIeHHs MPEBBIIIEHUH ¢ MOTPENIHOCThIO He Oonee 3 MM
Ha 1 KM JBOMHOTO X0/, peaHasHadensl Ay HupenupoBanus |1 u 1V kimaccos.
° TexHu4YecKrue — Il ONPESIICHHUS TPEBBIIMICHUH C TIOTPEIIHOCThIO HE OoJiee
10 mm Ha 1 kM JOBOIHOTO XOJa, MpeAHAa3HAYEHBI JI1 HUBEIHPOBAHUS MPU O0OOCHOBAHUU
TonorpaduuecKknx CheMOK, MHKEHEPHBIX U3BICKAHUSIX U CTPOUTEIIHCTBE.
[To criocoOy mpuBeAeHNs BUSUPHOI OCH B TOPU30HTAIBHOE TOJIOKEHHE:
° I'myxoii HuBenup c anearmonasiM BuHTOM (H-05, H-3, H10).
. Hugenup ¢ komnencaropom (H-05K, H-3K, H10K).
YcrpoiicrBo HuBesupa H-3

o IR
m a4y

Pucynok 1 — Husenup H-3 u none 3penus ero Tpyost

1 - >nieBaIMOHHBIN BUHT; 5 - KpeMasbepa;
2 - 3puTenbHas Tpyoa: 6 - 3aKpenuTeIbHbIN BUHT;
- O0LEKTUB; 7 - HaBOSAIINI BUHT;
- OKYJIIAAP; 8 - KpyTJIblif ypOBEHB;
- TUOTITPUIHOE KOJIBIIO; 9 - Tpu OTLEMHBIX BHHTA;
3 - MUIMHIPUYECKUN YPOBEHb; 10 - nmnacTuHKA.
4 - Bu3Mp;
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Bomnpocsr:

1. B ueM Ha3HaueHUE HUBEIUPA?

2. JlaTh ompeiesieHUe OHATHIO HUBEJIUP U HUBEJIUPOBAHHUE.

3. Kakas cymectByeT kinaccudukaiys HUBESIUPOB?

4. YTo BXOJIUT B HUBEITUPHBIN KOMILJICKT?

5. PacckaxuTte ycTpoiCTBO HUBEIHMPA U MOJIE 3pEHHS €ro TPYOHI.
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JlaGopatopnas pabora Ne 11
KamepaibHast 00padoTka pe3yJibTATOB NJIOIIAHOI0 HUBEJIUPOBAHUSA YYACTKA MECTHOCTH

[{esib pa®oOTHI: - O3HAKOMUTHCS C HEOOXOIUMBIM COCTAaBOM MAaTEpHAaJIOB ISl TNIAHUPOBAHUS
y4acTKa Mo/l FTOPU30HTAIBHYIO TIOIIAIKY.

Marepuaibl, IpruOOpBl M NPUHAAISIKHOCTH — MIJTUMETpoBasi Oymara ¢opmara A4-1 mucr,
YepTeKHbIE HHCTPYMEHTHI U Oymara, KaJIbKyJIsTop.

3ajaHue:

Brimucats ncxoaHy0 abCONMIOTHYIO BEICOTY Touku RS, paBHyro 109 m + 0,2 m-Ne papuanTa.
O0paboTath >KypHaJI IUIOIIAHOTO HUBEIMPOBaHus (Tabuiia 1).
CocTaBUTh CX€My HUBEITUPOBAHUS.
[ToctpouTs miaan noBepxHoctu B Macirade 1:500 ¢ ceuenunem ropuzonraneit uepes 0,25 m.
CocTaBUTh KapTOrpaMMy U BEOMOCTh 00bEMOB 3€MJISTHBIX padoT.

orwbpPE

HcxoaHble JaHHBIE

Ha yuyacTke MECTHOCTH CO C1a00 BBIPaKEHHBIM PeIbe()OM IPOU3BEICHO T€OMETPHUYECKOE
HUBEJIMPOBAaHKE I10 KBajparaM Ui IIAHAPOBAHWS y4acTKa I10J] TOPH30HTAIBHYIO ILIOMIAIKY
(pucyHok 1).

ITopsiIOK BBIMOJHEHUS. PabOThI

Obpabomxa scypranos nusenuposanusi. OOpabOTKY KypHAJIOB HUBEITUPOBAHUS HAYHHAIOT C
IIPOBEPKHU BCEX 3aIIMCEN U BBIUMCIIEHUH, BBINIOJIHEHHBIX B IOJIE.

1) BBIYHCIAIOT MPEBBILICHUS 110 YSPHON M KPACHON CTOPOHAM peeK:

hlt = aq'blt 1 th = aKp'pr
IIPY 3TOM PACXOKJEHHS B MPEBBILICHUSAX C YYETOM PA3HOCTU MATOK IMapbl peeK He JODKHBI Ipe-
BbIIATh 10 MM.
2) 3a OKOHYATEeJbHOE 3HAUCHUE MPEBBINICHUS TIPHHUMACTCSI CPEHee
hep= (hath,)/2

3) Ha xaxmoil cTpaHuWIle >XypHala BBIIOJHIIOT IOCTPAaHUYHBI KOHTPOJb. OH
3aKJII0YAeTCsl B MOACYETe CYMM OTCUETOB Ha CBSI3YIOIME TOUKHM 1Mo 3aiHeil (Xa) u nepenneii (Ib)
perikam, a TakKe CyMM NPEBBIIEHUN 110 YEPHOW M KPACHOM CTOPOHAM PEEK M CPEIHUX IPEBBIIIE-
HUI Ha CTaHIUSAX; IPU 3TOM JIOJDKHO COOTIO/IaThCsl paBEHCTBO:

Za-2b)2=2h/2=2h,

4) Jlanee onpenensitoT BHICOTHYIO HEBSI3KY XOJIa.

Tak kak HUBEJTUPHBIA X0O/1 3aMKHYTBIH, TO HEBs3Ka BeIYHUCIIIETCs 10 popmyiie fh= X hep.

5) Tlonmy4eHHYO BBICOTHYIO HEBSI3KY CpPaBHUBAOT C AOMycTHMOU T h <fh gon,

e froon = 50mmNL wn fhoon = 10 mm N, rie L — nimHa X018, KM, @ N — YHCII0 CTAHIHM B XOJIE.

6) Ecnu HeBs3ka He MpEeBBINIAET JOMYCTUMOW BEJIMYMHBI, TO €€ pa30pachlBalOT C
OOpaTHBIM 3HAKOM TMOPOBHY Ha BCE CpPEIHHUE MpPEBBIIICHUS Xonma oh = - fn/n. Tlpu sTom cymma
MIOTIPABOK JIOJKHA PABHATHCS HEBS3KE C 0OpaTHBIM 3HAKOM, T.€. 2oh = - fi

7) BBIYHCISIOT HCIIPaBICHHBIE MPEBBIMICHUS 110 hopmyite Nucypy i = hi+ di

Kontpois: 2Nycnp=0

8) TIlo ucmpaBiIeHHBIM MPEBBIIICHUSM BBIUUCISIOT OTMETKH CBSA3YIOIIMX TOYCK

Hi= Hi—l + hiucnp
rae Hi.1 — oTMeTka npeapayIie TOuku Xo/a.

KoHTponem npaBWIIbHOCTH BBIUUCIIEHUS] OTMETOK CBS3YIOLIMX TOYEK SBISETCS COOIIOIEHUE
YCIIOBUS

HKOH = HHa’-l + Zhucnp: HHLI’-{ +0: HH(I'—[-

129



9) Jlasee BBIYMCISIOT OTMETKH MPOMEXKYTOUHBIX TOUEK Yepe3 TOPH30HT MHCTPYMEHTA
I'"N. Jdns 5TOr0 Ha CTaHIMU ABAXAbl BEIYUCISIOT 'Y OTHOCUTENBHO 3aHEN U NEpeaHEN CBA3YIO-
IIMX TOYEK U U3 JIBYX €ro 3HaYCHU OepyT cpenHee:
I'rl' = H,+ay;
Il = H3+bu;
I'll, =T+ 111")/2
rae Hs, Hy, — OTMETKHU 3alHEH U NepeHEN CBA3YIOLIUX TOYEK;
Ay, 64 — OTCUETHI 110 YEPHOM CTOPOHE PEEK, YCTAHOBIECHHBIX Ha 3aJHEU U IEPEIHEN CBA3YIOIIMX
TOYKax.
OTMETKH IPOMEXYTOUYHBIX TOYEK IIOJy4YarOT BBIYATAHUEM OTCUETOB II0 YEPHOM CTOPOHE
pEeNKH, YCTAaHOBIICHHOM HAa COOTBETCTBYIOLIEH IIPOMEKYTOUHOM TOUKe, U3 otMeTku ['U, T. e.
anOM =I'"—- Cnpom

Ilocmpoenue cxemvl Hugenuposanus. Ha yepTesxHoi Oymare 1o HUBEIMPHOMY JKypHAy B
macmrade 1:500 cocTaBisIFOT cxeMmy HUBENHpOBaHUs. Ha cxeMy HAHOCAT MOJOXKEHHWE CTAHIUU, a
TaK)Ke MOKA3bIBAIOT KAKKME CBS3YIOIINE U IIPOMEKYTOUHBIC TOUYKH ¢ HUX CHUMAJIHMCh (PHCYHOK 1).

Ilocmpoenue niana nosepxnocmu. Ha ueptrexxnoi 6ymare B macmrade 1:500 ctposiT ceTh
KBazpaToB co cropoHamu 20x20 m. Ha 3Ty cxemMy nepeHOCAT OTMETKH BEPILUH 3 KypHajia HUBE-
mupoBanus. [IpoBogst ropusonTanu uepes 0,25 M, onpeaesnsis UxX MOJI0KEHHE METOIOM HHTEp-
MOJIUPOBAHMS HA CTOPOHAX U JIMArOHAJISAX KBAJ[PATOB aHAIUTUYCCKU WU TPaQUUIECKH C TIOMOIIBIO
HaJeTKH. (PUCYHOK 2).

Tlocmpoenue kapmoepammul u 8e00MOCMU 00BEMOE 3eMISIHBIX padbom.

Ha wmuwimuMeTpoByro Oymary ¢ CETKOW KBaJpaTOB BBIMHACHIBAIOT OTMETKH BEPIIHH
KBaJpaToB (PUCYHOK 3).

a o B r I

YonoBHble OBOSHAWEHMS
o BN ;i - HOMEeP CTaHLMM
b O - CBASYOIME TOWKM

e
3._—> - OpOMeXYTOWHEe TOWKM

Pucynok 1 — Cxema 3aMKHYTOT'O HUBEJIMPHOI'O X0OAa
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ZKypHaJ nJIo1agHoro HUBeJIMPOBaHUS

Bapuanm — Tabnmna 1
OrcueTsl, MM Ipeebiurenust h, Mmm
g Ef é T'opuzont AGcoimor.
é LE; l:§ 3anaui, MM IepenHuii, Tpowme- HH;IT})D}/IIM OTE?T;:M,
(a) MM (B) JKYTOUH., Beoruncien. Cpennee Hcnpasi.
MM ()
Rp5 1621
| (6341)
1024
4A (5744)
1834
(6555)
5A 1533
3b 1404
4b 1132
5b 1402
3B 0556
| 4B 1430
5B 0834
4r 1631
SU 2106
41 2188
51 2635
3r 1305
(6024)
r 1526
(6247)
31 2092
21 1738
11 1551
1 2r 1168
1T 1743
2B 1458
1B 2123
2b 2108
(6827)
2b 1128
(5269)
1b 1626
1A 2178
AV
2A 1824
3A 1453
Rp>5 1665
(5808)
W | 13- i S = She =

[TocTpaHn4HBI KOHTPOIB: (X 5—Zy) /2 =2h/2 = Xh
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ILnan noeepxHocTH

5 557335 20, 5 \ 579, 519302?7@4{2
/ s
P ==
L5 \\
5 2%
=
) 20,493 520,055 54482{
3 (\C\\\ X
79,746\ 52054 524579 520627 520, 747
\ \ \ \‘\) .\\ \ {
\ \ \ \
AN il \
2 Ne
79,797 & 520,638 _|527.047 §2 ,4§<7
2- \ \
A
NS
7 14_&955 [\579 392 ,.076 520,404 5205;45J
Q o 2
A Macmrab 1:500
B 1 cautumerpe 5 MeTpor
CruioIuHbIe TOPH30HTATH NPoEeeH ! yepes 0,25 metpa
Cucrema epicor BanTuiickasn
Pucynok 2 — I1nan noBepxHoctu
KapTtorpanmna 3eMUIAHEIX paboT
s 521,335 520, 579 805 579392 579092
520, 3%% 520, 3 320, 344 520, 344 520 3%4
-0, 997 -0,209 3 o, 539 a, 9252 7252
7 . z ¢
4 320,566 520577 520, 320,055 579,623
520, 344 520, 34% 520 344 \_T7 |520,34% 520,3%%
<222 - 233 -0, 749 0289 O 7227
4 z 70 73
z 72
3 579, 746 25| 320545 524. 570 520,627 520, 747
320,394 520,344 520,344 \520 344 =y
Q. 598 -0,207 -7226 0283 <&
s 77 78 79
76
2 1575797 320 320,838 527,047 520430
520.3%% 320.34\_ <3 |320, 344 520, 3%% 520,744
7, 753 o, 234 -0 999 0,703  =0,.086
27 22 25 26
7, 489 0,852 28 ~Q.06 0239
520.3%% 520.34% 320, 1520, 344 320, 344
7 578,855 579 492 520, 076 520,404 520,583
Q o] 5 2 lod
Macwraé 1:500
B 1 caaTtumeTpe S MeTpoB
Cucrema poicotr Banruiickas

Pucynox 3 — Kaprorpamma 3eMJIsIHbIX paboT

HepeHOCHT Ha KapTorpaMmmy TIIPOCKTHYHO OTMCTKY HHaHpreMOﬁ I‘OpH3OHT3J'ILHOI>i

TUTOIIAJIKH, KOTOPYIO BBIYUCIISIOT TI0 (hopMyIIe:

132




Hp=CH + 2XH, + 4 Hy) [ 4n,

rae 2 Hi1 — cymMMa OTMETOK BEPIIMH, IPUHAJIEKAIINX OJTHOMY KBaJIpaTy;
2 H> - cyMMa OTMETOK BEpIIHH, OOIINX IS TBYX KBaJIPaToB;
2 H4- cyMMa OTMETOK BEpIIMH, OOLINX I YEThIPEX KBaIPaTOB.

1. BbuuCISIOT paboune OTMETKH BEPIIUH KBAJAPATOB MO GopMyIe:

hpa6i = an - Hi

Paboune oTMeTKH BEpIIMH KBaIPATOB MEPEHOCAT Ha KApTOTPaMMy 3eMIISTHBIX PadoT.

2. B kBagpaTax HMEIOLUX TMPOTHUBOMOJOKHBIE 3HAaKW pPAOOUYMX OTMETOK OIpPENesstoT
MECTOIIOJIOKECHHIE TOUEK HYJIEBBIX paboT o dopmyiie

h
ab
X, = M d
hp061 * hpaﬁz
rac d — pacCTosaHne MCEXKY BEpUIMHAMH KBaJpaTa, BHYTPHU KOTOPOI'O PACIIOJIOXKEHA TOYKa HYJIC-

BBIX padoT;
Npas1 ¥ Npas2 - pabodne OTMETKH COCETHUX TOYEK KBaJpara.
o
X, = B Y §
h .. +h

paby paby

Konrpoms: X1 + x2 =d

[TorydeHHBIC TOYKH HYJIEBBIX PabOT IMOCIIe COCTMHEHUS TAf0T JTMHUIO HYJIEBBIX PadoT.

3. OmpenensieM cpeanue pabouyne OTMETKH BEpIIMH KaKIOW MOJIydeHHOW (urypsl u
3aHOCHM B Ta0muIy 2.

4. B oty %e Ta0auIly 3aHOCUM IMOCYUTAHHBIE Iomaau Guryp S,m.

5. Jlnst kaxao#i Gurypsl KapTorpaMMBI IOJTydaeM 00beMbl 3eMIITHBIX padoT

V=Shg,

6. IlomcumThiBaeM CymMMy OOBEMOB BCEX HACHINICH M BBHICMOK M HAXOJUM PAcXOXKICHUE B

o0beMax:

3V, -3V

f £100%

\
a

Vop = (Vs +2Vi) [ 2

fv00n§5%

BexomocTb 00beMOB 3eMJISIHBIX padoT

Bapuanm —
Tabmumna 2

Hacebimb Briemka

cp. 101 1b cp. TJI0IIATH
Ne purypsr p Hat o0peM p Haz 00BeM
pabouast ¢burypsl 3 pabouas ¢durypst 3

2 V, m 2 V, m
orMmeTka he, S, m orMeTka he, S, m
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8.
9.

Bormpocst:

Kakoii cnocob HUBENMpPOBaHUS MPUMEHSETCS AJIs TUIAHWPOBAHUSA y4acTKa MO
TOPU30HTAJIBHYIO TUIOLIAJKY.

Kakue ucxoHpie 1aHHbIE HEOOXOIUMBI JJIS TPOBEACHUS T€OMETPUUECKOTO
HUBEJIMPOBAHUS Y4aCTKa MECTHOCTHU?

Kaxoi1 nopsaok u3MepeHuii Ipu reoMeTpUIECKOM HUBEIIUPOBAHUU ?

Kakoii mopsiiok 06paboTKH KypHaia FreOMETPHUECKOr0 HUBEIUPOBAHHUS?
Kax BBIYMCINTB IPEBBILICHUS 10 YEPHOM U KPACHOM CTOPOHAM peek?

Kakum 00pa3oM MpoUCXOAHUT MOCTPAHUYHBINA KOHTPOJIb )KypHaJIa HUBEJIUPO-
BaHMUS.

Kakum 06pa3oM onpenensercss BBICOTHasI HEBSI3KAa 3aMKHYTOT'O HUBEJIIMPHOTO
xopna?

Jl51s yero He0OX0AMMa BBICOTHAS HEBS3KA U KAKUE MPOU3BOAAT CPABHEHUS?
KakuM 00pa3oM BBIYUCIISIFOTCS OTMETKHU CBA3YIOIIMX TOYEK?

10.Kak onpenenutb TOPU30HT HHCTPyMEHTA?

11.Kakoii nopsA0K ONpeaeieHus OTMETOK TPOMEKYTOUHBIX TOUEK?

12.Kako# mopsA0K MOCTPOCHHSI CXEMbI HUBEIHPOBAHUS?

13.Kakoii nopsA0K OCTPOECHHUS MJIaHA TOBEPXHOCTH?

14.Kakoil nopsA0K MOCTPOEHUSI KapTOTpaMMbl 3€MJISTHBIX paboT?

15.M3110kuTe NOCAEA0BATENILHOCTD BEIYUCIICHUS BETOMOCTH OOBEMOB 3€MJISIHBIX

pabor.
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JlabopaTopnasi paGora Ne 12
HN3y4denue cnocod6oB kKapTorpaguyeckoro u300paxeHus siBJIeHMH HA KapTax

Lesan 3agaHusi: U3y4UTh CIIOCOOBI KapTOrpapuuecKoro M300paKeHHs SBICHUH, MOTYCPKHYTh
WX CBSI3b C XapaKTEPOM pa3MEIEHUs SBJICHHUI M0 TEPPUTOPUU. BBIIBUTH OCOOCHHOCTH Tepeaadn
Ka4eCTBEHHBIX M KOJMYCCTBEHHBIX XapaKTCPUCTUK SIBICHHHA Pa3IMYHBIMH CIIOCOOaMHU, OOpaTHTh
BHHUMaHHE Ha 0COOCHHOCTH OOPMIICHHS KapTOTrpaPuIecKuX MPUEMOB.

Yka3zaHusi K BbIIOJHEHHIO 32 JaHUS

1. Jlna omHOro u3 yka3aHHBIX HAOOpOB KapT ONpPENeNIUTh CIOCOObI M300paXKeHHUs M AaTh UX
KpaTKYIO XapaKTepUCTHKY. M3yuuB jereHny u coiepkaHue KakJ0i KapThl, BEISICHUTh, KaKue sBJIe-
HUS [I0Ka3aHbl HAa KapTe, XapakTep UX Pa3MELIeHUs 0 TePPUTOPUU (HapuMep: sIBIEHUS, JOKalIu-
30BaHHbBIC B IMYHKTAX, HA JIMHUAX, HA OTACIBHBIX IJIOMIAAX, CIUIOIIHOTO MIJIM PACCESTHHOTO pac-
MIPOCTPAHCHHUS ).

2. Omnpenenuth Kaprorpaduyeckue crnocoObl, HCIOIB3yEMbIE I KKIOT0 H300paKEHHOTO Ha
KapTe sIBJICHHUS.

3. YCTaHOBHUTH, KaKH€ KaYECTBEHHBIC W KOJIMYECTBEHHBIC XaPAKTEPUCTUKH MEPEIAIOTCS KaXK-
JBIM KapTorpapuuecKuM croco0oM M300pakeHus U Kakue 0(OpMUTEIbCKUE IPUEMbI UCII0Ib30Ba-
HBI JJIs1 HUX Ha KapTe.

Ta6anna 1
IIpuMmep BbINOJIHEHNS 3aJaHUS

HasBanue SBaenus, no- Xapakrep Crniocod n3odpaike- XapakTepucTHKa
aTjaca, Kap- Ka3aHHbIe HA pa3mMenie- HHS SIBJICHMIA, sIBJICHHIi (Ka4ecTBeH-
Thl, CTPAHULA KapTe HHS sIBJIe- (rpaduyeckue Hasl, KOJIM4eCTBeHHAs1)
HHIi cpeacTBa)
1 2 3 4 5
Atnac PocTos- I'enernueckue CrutomHoe KauecTBeHHbIl GoH T'enesuc nous — kaye-
CKOit obnacTu. THIIBI, HOITHITEI pacrpocTpa- CTBEHHAs XapaKTepH-
M., 1973. - M BUBI I0YB HEHUe CTHKA
ITouBennas
kapra. C.12. Bxpannenust Jlokanuso- LiBeTHOI1 hoH
MOYB MHBIX BaHHBIN Ha -Il-
THUIIOB BHYTPH ILIOMIAAX
OCHOBHOT'0 T104-
BEHHOT'O MacCH-
Ba
Atnac Actpa- Pa3zmemenne Paccesnnoe Apeaisl. IloronoBbe nomaneit u
XaHCKoM o0a- HIOTOJIOBBSI J10- pacnpoctpa- | I'eomerpuueckue BepOIION0B B KOJIHYE-
CTH. masei u Bep- HEHHe 3HAUKH CTBEHHOM BBIPAXKEHUH —
M., 1968. - 0107108 «Bec TOUkm» — 50 rojoB
Kapra xuBoT- cKoTa
HOBOJICTBA.
C.24.
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Taoauna 2
BapuaHThl 1151 BBINOJIHEHUS

Ne Ha3Banue kapThbl HasBaHue atJiaca

1. ATpOKIMMaTHYECKUE PECYPCHI leorpaduueckmii aTnmac mig yduTeneil. —
M.: TVYTK, 1985.

2. 3eMeTbHBIE PECYPCHI -/l-

3. Kapra pacturenpHOCTH -/l-

4, JlecHsie pecypcs -/l-

5. 3epHOBBIE KYJIBTYpPHI -/l-

6. IMouBeHHast KapTa -/l-

7. BoHbie pecypcsl -/l-

8. TeXHUUYECKHE KYIBTYPHI, Yail UTPYCOBBIE -/l-

9. Ieonorudeckas KapTa -/l-

10. KapTa necos Atmac CCCP. — M.: T'VTK, 1983.

11. Kapra pacturensHOCTH -Il-

12, 3eMelbHBIC YTOABS -Il-

13, Menuopanust 3eMelb -/l-

14. Pa3menenne BayKHEHIITHUX CETBCKOXO03HCTBEHHBIX -Il-

KYJbTYP

15. Kiumarudeckoe paiioHHpOBaHUE -Il-

16. Ocazku paaualiMOHHBIN OanaHc -1/-

17. IMouBeHHas KapTa -Il-

18. 3eMeNbHbIE YTOIbs VYuebnbiii atiiac mupa. — M.: T'VT'K, 1974

10. ArpOoKIHMaTHYEeCKHE PECyPCHI -11-

20. 3eMeInbHbBIE PECYPCHI -Il-

21. [TouBeHHas kapTa -11-

22. Kpytusna ckinonoB Atnac Upkytckoit obnactu. — M.: IT'VI'K,
1962.

23, I'eoGoTannyeckas Kapra -Il-

24 CenbCKOXO035HCTBEHHBIE YTOIbS -/l-

25. ITouBeHHas KapTa fora odnactu -Il-

Bonpocel 11 CaMOKOHTPOJIA

N ~WNE

Kakne criocoOb1 n300pakeHusT IPUMEHSFOTCS JUIsl II0Ka3a 00bEKTOB, JIOKAITN30BaHHBIX B ITYHKTaX?
Kakne crioco0b1 n300pakeHusT IPUMEHSIOTCS JUIsl TI0Ka3a 00bEKTOB, JIOKATM30BaHHBIX Ha JIMHUIX?
Kakne crioco0b1 n300pakeHHsT IPUMEHSIFOTCS JUISl TTI0Ka3a 00bEKTOB, JIOKAIN30BAaHHBIX Ha TUIOMIATSX?
Kakne crioco0b1 n300pakeHHsT IPUMEHSFOTCS JUISl TI0Ka3a 00bEKTOB, PACCESIHHBIX M CIUIOIIHBIX?

B 4em cocrosT pasnuuust crioco00B KauecTBEHHOTO (poHa 1 apeanos?

Kakne kauecTBeHHBIE XapaKTEPUCTUKH NIEPENAIOTCS TOUYCUHBIM CIOcoO0M?

Kakue konnuecTBeHHBIE XapaKTCPUCTHUKHU NIEPEAAIOTCA 3HAKaMU I[BI/I)KeHI/IH?

UeMm oTian4aroTcs aOCOMIOTHBIE B YCIIOBHBIE IITKAJBI?

Pexomenayemas imreparypa

1.
2.

3.
4,

Bepnsaar A.M.: Kaprorpadwus. YueOnuk s By3oB. — M.: Acnekr Ilpece, 2002. — 336 c.

Bepnsiar A.M. Teopernueckue npobiaeMsl kaprorpadun: Yuednoe nocodue. — M.: M3x-Bo Mock. YH-Ta, 1993.
—116c¢.

CanunieB K.A. IIpoektupoBaHue U cocTaBieHue Kapt. — 2-e u3a. — M.: U3g-so MI'Y, 1987. — 240 c.

Canmmies K.A. Kaprorpadwus. — 3-¢ uza. — M.: Breicinas mkoma, 1982, — 272 c.

CrpaBounuk 1o kaprorpaduu / bepusat, 'ensivun A.B., Kensaep FO.I'. u np. — M. Henpa, 1988. — 428 c.
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JlaGopaTopHas padora Ne 13
Bb160p cnioco00B u3o00paxkeHust 1 0popMIIeHUSI ICKU3a TEMATHYECKOH KapThl

Lesab 3agaHus: TOTYYUTh HABBIKM HCIIOJIB30BaHUS CIIOCOOOB M300paKEHHS SIBICHUH TpU CO-
3naHuu KapT. Pa3paboTtaTh mMpoOeKT Kpaco4yHOro (WM OJHOLIBETHOTO) O(OPMIICHHUS TEeMAaTUYECKOU
KapTBhl.

Yka3aHusi K BbIIOJHEHUIO 32 1aHUS.

1. JIns ogHOM M3 YKa3aHHBIX TEMaTHMUYECKUX KapT IPEUIOKUTh CIIOCOOBI KapTorpapuueckoro
M300paxeHUS

2. JlaTb kpaTkoe 000CHOBaHME BHIOOPA.

3. BeiOpath ycinoBHBIE 0003HAYCHUS IS TIEPEIauy COJICPKAHUS KapThl.

4. Onpenenuts cnenuPuky opopMIICHUsS TEMATHUECKOW KapThl ¢ Y4€TOM BBIOPAHHBIX CIIOCOOOB
M300pakeHMs U COJIePKAHUS KapThI.

5. BeimosnHuTh 06pazer; opopmieHus KapThl, AaTh IPOEKT OOLIEH KOMIIOHOBKU — pa3MelLIeHHe
JIeTeH b, Ha3BaHUE KapThl, PAMOK, JIOTIOJTHUTEIBHOTO COJIEpKaHu (Auarpamm, TaOJIuIl U T.1.).

6. Crioco0bl H300pakeHus1 KapTorpagupyeMbIX SBICHUN BHIOMPAIOTCS B COOTBETCTBUU C Xapak-
TEPOM pa3MEIIEHUS KaX/I0TO SIBJICHHUS HA MECTHOCTU U C YYETOM TOI0, Kakas XapaKTepUCTHUKA sB-
JIeHUs JJOJDKHA MPUCYTCTBOBATh HA 3aaBaeMoil kapre. [Ipy 3TOM yuuThIBaeTcs Takasi BO3SMOXXHOCTb
KOMIUIEKCUPOBAHUS PA3JIMYHBIX CIIOCOOOB U300pakKeHUs Ha OJTHOM KapTe.

7. B nensix 6osee npaBUILHOIO BbIOOpaA CIOCO0OB M300paKeHMs], a TaKXKe Hanbosee HarJsAHbIX
U JIETKO COBMEILAEMBIX Ha OJHOW KapTe YCIOBHBIX 0003HAYEHHI IOJIE3HO MPEIBAPUTENILHO O3Ha-
KOMHTbCS C KapTaMH OJIN3KOIO COJIep KaHUs B M3/IaHHBIX aTjacax.

8. [y BBIOpAaHHBIX CIIOCOOOB M300paKEHUS MPEAJIOKHUTH CHCTEMY YCIOBHBIX 00O3HA4YEHUH U
MIOCTPOUTD JIETEHly KapThl.

9. Ha nucre uepTexxHOil Oymard pa3sMecTUTh KapTorpaguueckoe H300pakeHHe TEpPUTOPHUH,
OTIpEJIIUTh MECTO JIETeH/Ibl, HA3BaHUS U JPYTUX BCIIOMOIAaTENIbHBIX JIEMEHTOB (MCIOJIb30BaTh OC-
HOBBI pHc.l). B kauecTBe OCHOBBI MOKHO HCIIOJIB30BaTh KOHTYPHBIE KapThl MIpKyTCKO#l 00nacTu u
Poccuiickoit denepanun.

10. BeiOpannslie (B myHKTe 3) yciaoBHbIE 0003HaUEHMsI IPEACTaBUTh B BUAE IpapUuecKoi JereH-
JIbl, PAcIIOJIOXKUB X MO 3HAYMMOCTH KOMITAKTHO OTHOCUTEIBHO KapTOrpaduyeckoro n300paxeHus.

11. Opopmuts kKaprorpaduueckoe n300pakeHUE B COOTBETCTBUHU C YCIOBHBIM 0003HAYEHUSIMU
B JIET€H]IE KapThl.

12. PesynbraroM pabOTHI CIYKaT: CUCTEMA YCIOBHBIX 0003HAYEHUN U KPATKUHN TOSICHUTEIHHBIN
TEKCT.

BapuaHTbl OCHOB ITOKa3aHbl HA PUCYHKE 1.

HpHMep BbBIINNOJTHCHUA 3aJaHUA

Kapra cenbckoro xozsiicta: 1) Pa3memienne KpynmHoro poraroro ckota u cBuHei: paiion 1-11000 kpym-
Horo poratoro ckota u 1200 cBuneit; 2-11 500 u 2 700; 3-3 000 u 1 200; 4-6 500 u 3 900; 5- 2 500 u 4 500;
6-menee 500 u 1 500; menee 500 u 1 200; 8- 34 000 u 4 200; 9-500 u 15 600; 2) UHTEHCUBHOCTH KMBOTHO-
BOJICTBA 10 paiioHam (moronoBbe ckora Ha 100 ra yromwmii): menee 10, 10-14, 15-19, 20-25; msco - u Moio-
KOKOMOHMHATHI C 00eMOM BaJIOBOM Nmpoaykuuu (B MiH. py06.):10, 10-20, 20-30, 30-40.

THoschumenvuoiii mexcm. 110oToN0OBBE CKOTA - SIBICHNE, PACIIPOCTPAHEHHOE HA MECTHOCTH HEPABHOMEPHO.
[Ipu ogHOBpEeMEHHOM TIOKa3€ XapakTepa pa3MenieHUs] Ha MECTHOCTH TaKOTO SBJICHUS €r0 KOJIMIECTBCHHON
XapaKTePUCTUKH HamboJiee Ieeco00pa3Ho HMCIOIb30BaTh TOYEYHBIM CIIOCO0. AHAIHM3 XapaKTEPUCTHK II0
paiioHaM TIO3BOJISIET YCTAaHOBHUTH ClIeIyroITie «Beca» Touek: 300 ronoB ceuHel u 500 royioB KpymHOTro pora-
TOro ckota. IHTEHCMBHOCTh >KMBOTHOBOJICTBA 1O paiiOHAM NEpeAaeTcss KapTOrpaMMoOM, IIKajla KOTOpOu
OTIpeeNsieTCs 3aIaHHBIMH KOJMYECTBEHHBIMU BenmuuHaMu. CelbCKOX03HCTBEHHBIE KOMOMHATBI - CTPOTO
JIOKQJIM30BaHHBIE HA MECTHOCTH, U TIO3TOMY ISl CBOETO M300pakeHusl TpeOyT 3HAYKOBOTO criocoda. Lset
WM PUCYHOK 3Ha4yKa MepenaeT MPOr3BOJCTBEHHOE HAIpaBiieHHe KoMOWHaTa (MscHOe, MOJIo4YHOe). Pazmep-
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00BeM BaJTOBOM mpoayKmuH (yCIIOBHAS CTyIeHYaTas IIkana). BeiOpaHHbIe CIOCOOB M300payKEHUsT XOPOIIIO
COBMEIIAIOTCS HAa OJTHOM CXeMe, BBIITOJHEHHOW B YepHO-0EJIOM HITH IIBETHOM BapuaHTe (JIETCHJa K KapTe Ha
puc. 2). Pe3ynbraT KOMIIOHOBKY U IpUMEP O0OPMIICHHUSI TEMAaTHYSCKON KapThl MPEICTABICH Ha pUC.2.

Puc. 1. Bapuanmut ocros
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VCJ/IOBHBIE OFO3HAYEHUSA U
CXEMA KAPTBI CEJIbCKOIO XO3AVCTBA

fathY
S
il

CJIOBHBIE OBO3HAYEHUA

2 I KPYIHOTO pOraToro
.. 1 Touka 300 ronop cemHER Moronosre xpy P
®

% ckora Ha 100 ra cemsxosyroaui
(no agMMHMCTPaTHBHEIM pafioHaM)
° I rouka 500 ronor xpynHoro
890 poraToro CKoOTa [H]]]]]]] 20-25
0.1-40 O61EM BaJOBOM NPOAYKIKA MACO =
20.1-30 KOMOHHATOB M MOJIOKOKOMOMHATOB 1
10.1-20 (® g 4-16
MiH. py6.)
[0 -2
M acoxombruHaTH
[I1] e
O M onokokoM6HMHATE

Puc. 2 Ilpumep xomnonosku xapmoi

BapI/IaHTbI AJId BBIITOJTHCHU A

HaszBanue kap-

Conep:xaHue KapThl
ThbI aep p

Kapta necos Paiionb! pactipocTpaHeHHs Oepe3bl, OCHHBI, €JIX U COCHEI,
JIECHCTOCTh 110 aIMHHHUCTPATUBHBIM paifoHaM (TPOIIEHT
JIECONOKPBITON IIIOMIAIH K IDIONIa U palioHa); KPYITHBIE,
CpeqHHEe W MeNKHe IIYHKTHI JiecomepepadaThIBaromeit
IIPOMBINIJICHHOCTH (BI/UI OPOAYKIIUHA: TTHUJIOMATCpPUaAJIbI,
(hanepa, 1eMTI0032).

Kapra IIpoMbIlIEHHBIE ITYHKTBI C XapaKTEPUCTUKON IO TPEM
MPOMBIIIJICHHO- | OTpacisaM (MAaIlIMHOCTPOCHHE, XMMUYECKas, MUIIeBas) u
CTH [0 CTOMMOCTH BaJOBOW HPOIYKIMH, B THIC. pyOIax (me-
umee 1 teIc.; 1000-2000; 2000-5000; 6osree 5000); ypo-
BEHb NPOMBIIIJICHHOTO pa3BUTHsS aJIMUHHCTPATUBHBIX
paiioHOB (pa3BUTHIE, HEJOCTATOUYHO PA3BUTHIE); IPY30IIO-
TOKH ME€XJly IPOMBIIIICHHBIMY TYHKTaMHU.
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3. | Kapra snepre- KpymHble, cpeHrMe U MEIKUE DIICKTPOCTAHINH, Pa3Jid-
THKA YaroIuecs 110 UCTOUYHUKY SHEPTHH (aTOMHEIE, TEIUIOBHIE,
THUIPOCTAHIINH). JHEProBOOPYKEHHOCTh pPalOHOB (KO-
JMYECTBO DJIEKTPOIHEPTHH, B JI.C. HA OAHOTO JKUTEIS:
menee 20; 20-30; 30-40; 6omnee 40); TUHUA dIIEKTpOIIEpe-

JTaYu.

4. | Kapra cenmscko- | Pa3MmemieHue moroioBbst KpyIHOTO POTaTOrO CKOTa M €ro

TO XO3HCTBa KOJIMYECTBEHHAS OIICHKA; JKUBOTHOBOIYECKAs HAIlpaB-
JICHHOCTh aJIMHHUCTPATHBHBIX DPAaHOHOB (KOJHYECTBO
rosioB ckora Ha 100 ra c.-x. 3emens: menee 30, 30-40, 40-
50); KpyIHBIC, CPEHHUE M MEIKHE MSICO - U MOJIOKOKOM-
OWHATHI,

5. | Kapra Crneuuanuzanuu xuBotHoBojacTBa: KPC — (menee 10,
CEILCKOE 40-10, 60nee 40), ceunbu — (Menee 10, 40-10, 6onee 40),
xo3siicTBO. XKu- | oBupl — (Menee 10, 40-10, 6onee 40); cTpykTypa cTaaa
BOTHOBOJICTBO MIPOAYKTUBHOTO CKOTA B MIPOIICHTAX.

6. | Kapra VY aensHbIH BeC CeNbCKOXO3SMCTBEHHBIX YTOANN B 00MIeit
CEIbCKOE wiomaan paiioHos (B mporenrax): mexee 0,1, 0,1-1, 1-
xo3siictBo. Pac- | 10, 10-20, 20-65,1. IloceBHbIE IUIOMAAN CEILCKOXO03SIH-
TEHUEBOJICTBO cTBeHHbIX KyibTyp: minenuna — (0,1-5, 5-20, 6omnee 20),

mrenura — (0,1-5, 5-20, 6omnee 20), sumens — (0,1-5, 5-
20, 6onee 20), oec — (0,1-5, 5-20, Gosee 20), xapTo-
tens 1 oo — (0,1-5, 5-20, Gonee 20).

7. | Kapra pacru- Pacmpoctpanenne KOpeHHOW pacTurenbHocTh (Jeca:

TENBHOCTH JIUCTBEHHHUYHO-KEPOBBIC, JIUCTBEHHUYHBIC, COCHOBEIC),
CENbCKOXO034MCTBEHHbIE 3€MJIM HA MECTE€ KOPEHHOU pac-
TUTEJIBHOCTH, PACTIPOCTPAHCHUE Kepa.

8. | 3ooreorpadu- 3ooreorpaduueckue paioHbl; pailoHBl aKKIMMATH3AIHH:
yecKas Oenku, OHAATPBI, cOOOMS; HampaBlIeHHE CE30HHOW MHU-
KapTa TPAaIUH KUBOTHBIX; 3aITOBETHUKU U 3aKa3HUKH.

9. | Kimumarnueckas | T'omosrie ocamgku (ot 100 mo 500 MM. Mo TeppHUTOpHH);
KapTa. ocanku 3a Teruielid iepuon (ot 50 mo 100 mm.); pacmpe-

JICIICHIE OCAIKOB IO ce30HaM (B % OT TOOBHIX).

10. | Kapra momes- KpymHple, cpeHre U Mpovyre MECTOPOXKIACHIUS KaMEHHO-
HBIX HCKOIIae- ro u Oyporo yris, HeTH ¥ ra3a; OCHOBHBIC HAIPABICHUS
MBIX MIEPEBO30K TTOJIE3HBIX UCKOMAEMBIX C YKa3aHHEM MOIIHO-

CTH TPY30II0TOKOB; He()Te- U ra30MPOBOHI.

11. | Kapra nacene- JIfomHOCTH TOPOJOB C KOJHYECTBOM JKHTENCH: MeHee

HUS 5000, 5000-10 000, 10 000-30 000, 30 000-100 000, 60-
nee 100 000; mIOTHOCTH HaceJeHUs MO aAMUHUCTPATUB-
HbIM paiioHam (uMciio yenosek Ha 1 kMm% menee 1; 1-5;
5-10; 6onee 10), xxene3Hble JOPOTH M aBTOCTPabI (TIaB-
HBI€, BTOPOCTEIICHHBIE).

12. | Kapra o6pa3zo- Pa3MeriieHue BBICIIUX U CPSIHUX CHCHUATBHBIX YICOHBIX

BaHUS 3aBelicHU (YHUBEPCUTETHI, TeJ. BY3bI, MeJ. BY3HI, TEX-
HUY. BY3Bl, KOJUIC[HKH); YHCIIO YYAIIUXCs B 00meo0paso-
BaTENFHBIX IIKOJIAX B HACEJICHHBIX MyHKTaXx: MeHee 500;
500-5000; 5000-10 000; 6onmee 10 000; gucmo yuutemnei
Ha 10 000 >xuTeneil Mo aIMUHHUCTPATUBHBIM pailoHaM:
meree 50, 50-100, 6oxee 100.

13. | 'maponoruue- BopnocbopHble GacceifHbl pek (YeThIpe); IOJTOBOH CTOK
cKas KapTa (ot 25 10 5 n/c ¢ kM2 1O TEpPPUTOPHH); BHYTPHIOJOBOE

pacrpeielieHie CTOKa Mo ce30HaM (B % OT TOI0BOT0)

14. | Knumarndeckas | Knumarnueckue parionsl. CyMMapHas COJIHEWYHAS PaJiv-
KapTa arus (oT 1 10 5 KKaj/cMm Mo TeppUTOPHUN); MpeodIanato-

I[ME HAMPABJICHHSI BETPOB JIETOM M 3UMOIA.

15. | OxoHOMuueckas | [IpOMBINUIEHHBIC TyHKTHI C YKa3aHUEM YHCIIa 3aHATHIX B

KapTa npousBojacTie: meree 500, 500-1000, 6omee 1000; cenb-

CKOXO34MCTBEHHBbIE pPallOHBI CO CIeNHUaNu3aIuei: Xu-
BOTHOBOJICTBO, 3€pHOBOE XO3SIIICTBO, IUIOAOBOJACTBO;
JIOOBIYA MOJIC3HBIX HCKOMAEMBIX: YTOJIb, He()Th, TOP®.
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Bomnpocsl 111 cCaMOKOHTPOJISA

B gyem otimune crioco6a kapToauarpaMMBl OT CrIocoba 3HaYKOB?

Kaxkue cioco0Obl n300pakeHus SBICHUI XOPOIIO COBMENIAIOTCS Ha OJTHOM KapTe?
Kakne croco0bl n3o0pakeHus penbeda NPUMEHSIOTCS Ha TONorpaduuecKux KapTax?
B 4em 3axiouarorcst criocoObl ITPUXOB M OTMBIBKHU?

Kakne xosmuecTBeHHbIE XapaKTEPUCTHKH penbeda TaeT MpUMEHEHHE crioco0a ropu3oHTanel Ha kaprax?
[Ipu xapTorpadmpoBaHNM KaKUX SBJICHUH MPUMEHIETCS Ka4eCTBEHHBINH QoH?
[Ipu xapTorpadmpoBaHNM KaKUX SBJICHUI IPUMEHSETCS] KOJMYECTBEHHBIN QoH?

NogkhwphE

Pexomenayemas iureparypa:

1

16. | Kapra 3apaBo- UYucno Bpaueil Ha 10 000 xwuteneil mo aAMUHUCTPATUB-
OXpaHEeHHUSI HbIM paiioHam: MeHee 5, 5-10,60omee 10.Uucmo koek B
JedeOHBIX 3aBEICHUAX 10 HACEJICHHBIM ITyHKTaM: MEHee
100, 100-500, 6oxee 500; Buasl Je4eOHBIX 3aBEICHUI B
HACEJICHHBIX IyHKTaX: TEpaleBTHUECKUE, XUpPyprude-
cKkre, MHQEKIMOHHbIE, TPOYHe; pa3MeIIeHHE JOMOB OT-

JIBIXa U CAHATOPHEB.

17. | Kapra Tpanc- JKemnesnbie noporu: 3MeKTPUPUITUPOBAHHBIE U HE JIIEK-

nopra TpUGHULIUPOBAHHBIE; YIAJCHHOCTh TEPPUTOPHU OT OJIM-
JKaWIINX KeJIe3HBIX nopor: Ha 2-4-6-10 kM.; Ge3penbco-
BbIC JIOPOTH, UX TI'PY30HAIPSHKEHHOCTh: CHJIBbHAs, Cpel-
Hsisl, cyia0ast; aBUAJIMHUM.

18, | Ilymnoe xo3sif- | Beixon mymmunsl co 100 km? (o paiionam): menee 200,
CTBO 200-1 000, 1000 -10 000, 6onee 10 000, cTpykTypa 3a-

KYIOK ITPOMBICJIOBOH MYIIHHHBI (B MPOIEHTax): Oeka,
Jca, OHAATpPa, COO0Ib, 3asll, PHICh, IPOYHE.

19. | Oxomornueckne | COpOC CTOYHBIX BOJ B IOBEPXHOCTHBIC BOJHBIC OOBEK-

YCIIOBHSA TeI: 530-250, 160-70, 30-10, menee 10; A’poBHIOPOCH:
6onee 300, 200-100, 80-10 menee 10.

20. | Kapra spomm- I'panuIBl SpoIMpPOBaHHBIX 3eMelb. BomHas sposus: cia-
POBaHHBIX 3€- OOCMBITBIC, CpPETHECMBITHIC, CHIIBHOCMEITHIC. 3acOJieH-
MelTb HOCTB: cnaasi, cpenmHss, cmibHas. [loaBep:KeHHOCTH

BETPOBOM APO3UU: HE NOJABEPKECHHBIE BETPOBOM 3PO3UH,
MOJIBEP)KEHHBIE CJIa00H BETPOBOI 3PO3WH, MOJBEPIKEH-
HbIE CPEIHEN BETPOBOM 3pO3UH, NOJBEPKEHHBIEC CUIBHOU
BETPOBOU 3PO3UHU.

21. | Kapra obecme- ConepxaHue TymMyca B MmouyBe (B MpOIICHTax): Oojee 3;
4eHHOCTH TyMy- | 4-5; 6-8; 6-8; menee 3.
coM

22. | Kapra obecrme- ConepxaHue Kajaus B IMo4Bax (B HpoOIleHTax): Oonee 3;
YeHHOCTH Kanu- | 4-5; 6-8; 6-8; menee 3.
eM

23. | Kapra obGecrre- Conepxanne ¢pochopa B mouBax (B MpOIEHTaX): Oojee
YEHHOCTHU (TO- 3; 4-5; 6-8; 6-8; menee 3.
poMm

24. | Kapra cenpcko- | IInmomanes c/x yromwii (mo paiioHam B TEIC. ra): Ooiee
xo3siicTBeHHBIX | 250; 150-250; 50-150 menee 50. Ctpykrypa /X yroauit (B
yroaui MIPOIICHTAX ): MAIIHA; 3aJI€Kb; CEHOKOCHI; MAaCTOMIIA.

o5, | denomoruye- l'mnpomereoponorudeckne sBICHUS (IO  MecCsALaM):
cKas Kaprta Hayalo JIeJ0CTaBa, MEPUOJ C YCTOHMYMBBIM CHEXHBIM

MOKPOBOM, Hayalo JIe[0X0/1a Ha PEeKax, BEereTaliOHHbIN
nepuosi. CpeaHuii MHOTOJETHUH TOJIOBOM CTOK peK
(1/cex km? )

. bepmsar A.M.: Kaprorpadus. YueGuuk aist By3oB. — M.: Acniekt [Ipecc, 2002. — 336 c.

2. Bepnant A.M. Teoperrueckue mpo6iaeMbl kKapTorpaduu: YuebHoe mocobue. — M.: Uszn-Bo Mock. Yu-Ta, 1993, —
116 c.

. BocrokoBa A.B. Opopmnenne kapt. — M.: I3a-Bo MI'Y, 1985. — 200 c.

. Cammmen K.A. Kaprorpagus. — 3-e uzn. — M.: Beiciias mkona, 1982. — 272 ¢

. Camnmen K.A. [IpoektupoBanue u coctaBieHue Kapt. — 2-e u3a. — M.: Uzg-Bo MI'Y, 1987. — 240 c.

. CnpaBounuk 1o kaptorpaduu / bepnanr, I'expivun A.B., Kexsuep F0.I'. u 1p. — M. Henpa, 1988. — 428 c.

[o2 342 I~ V]
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JlabopaTopHasi paGora Ne 14

N3yuenne kaprorpaduueckoii reHepajm3aiii HAa TEMATHYECKHX
KapTax

Leapb 3agaHusi: U3y4uTh OCHOBHBIC IPUHLUIIBI U MPOSIBICHUS KapTorpaduueckoil reHepannza-
MY Ha METTKOMACIITA0HBIX TeMAaTHYECKUX (HA MpUMEPE KapT MPUPOJIBI).

Yka3aHus K BbIIOJTHEHHIO 3a1aHUsI

1. ComocTaBUTh TeMaTUYECKUE KapThl 2-3-X MacITabOB AJis OAHOrO U3 pailonoB Poccuu u co-
MPEJeNbHBIX TOCYIapPCTB U OTMETUTH Pa3IMyHbIC MPOSBICHHS KapTOrpaduuecKoi reHepain3anny.

2. O3HaKoOMUTCS C TpeMsl KapTaMu OJHOM W TOH K€ TeMaTUKH, HO pa3HbIX MaciitaboB. Omnpe-
JeTUTh Ha3HaYeHHE (HaydHO- CIpaBOYHAsA, yueOHas) M XapakTep HCIOJIb30BaHUS (HACTCHHAS,
HaCTOJIbHA).

3. U3yuuTh comepkaHue W MPUHLIUIBI TTOCTPOCHUS JIETEHAbI KapT, BEISIBUTH OCHOBHBIE TaKCO-
HOMHYECKHE MOIPa3/IeICHUs B JereHIax.

4. Cpenarb BBIKOIMPOBKHU C TPEX aHAIM3UPYEMBIX KapT AJISi OJHOTO U TOTO XKe Yy4acTKa TeppH-
Topuu (CM. pHC.5), Kakaask BRIKOMIUPOBKA COIIPOBOXKAAETCS JIETEHIOM.

5. Tlpocrneauts MpOSIBICHUS TeHEpAIN3aHK TeorpaduuecKoil 0OCHOBBI (0TOOP ruaporpadude-
CKOI1 ceTu, 0000IIeHIe PUCYHKA OEperoBoi IMHUKA MOPEH U 03ep, 0TOOp HACETICHHBIX ITYHKTOB).

6. Ilpocmeauth Kak ocymiecTBisieTCsl 1-i 3Tam reHepanu3aluyd TEMaTHYECKOTO COJEpKAHHS,
CBSI3aHHBIH C YIPOILIEHHUEM JIETEH/IbI

(00001IeHNEe KauyeCTBEHHOW XapaKTEPUCTUKH SIBIICHUU, O0BEAMHEHHUE TAaKCOHOMUYECKHMX TOJI-
pas3aeneHnii, UCKITI0YeHHE OTAENbHBIX CTyNeHel kiaccudukanuy, BBeieHue couetannii). [lokazare
Ha BBIKOTIMPOBKAX MPUMEPHI TeHEHPAIH3AINY B JIETCHIaX KapT.

7. W3yuuTh 0COOEHHOCTH 2-TO ATama TEMaTHYECKOrO COJEp>KaHUs, CBSI3aHHBIE HEMOCPE-
CTBEHHO C KapTorpaduieckuM n3o0paxenneM. OTMETUTh Ha BBIKOIMUPOBKAX OTACIbHBIC MPOSBIIE-
HUS KapTorpaduueckoil reHepamu3anuu:

- YIpOIICHHUE MJIAHOBBIX OY€PTAHUH TUTOMIAIHBIX U JIMHEHHBIX 00BHEKTOB;

- 00beIMHEHNE BBIJIEIIOB;

- UCKJIFOUEHHE MEJIKHX M BTOPOCTEIICHHBIX O0BEKTOB;

- N300paKeHNE HEKOTOPBIX BaXKHBIX OOBEKTOB C IPEyBEINUYECHUEM;
U3MEHEHHEe Ccroco00B M300pakeHus (Hampumep, rnepexoa OT KayeCTBEHHOro ()oHa K 3Hay-
KaM, 3aMeHa 3HaYKOB apeanaMu U Jp.)

8. CocTaBUTh KpaTKOE 3aKIIOYCHHUE O JOCTOMHCTBAX M HEAOCTATKAaX TeHepaM3allii Ha aHaJIH-
3UpyeMbIX (pparMeHTax Kapt

PesynbTaThl paboT MpeACTaBISAIOTCS B BU/IE BEIKOIIMPOBKH C TPEX KapT OJHOM M TOH K€ TeMaTH-
KM, HO pa3HBIX MacIITaboB (B rpaHUIaX Tpamelyii UM €CTECTBEHHBIX pailoHoB) (puc. 1). Ha Bbiko-
MUPOBKaX MU(PPaMH JTOJKHBI OBITH OTMEYEHBI PA3JIMYHbIE MTPOSBICHUS TeHEPAIU3aINH.

Taoaunna 1
BapuaHThI 1)1 BBINOJTHEHNUS 3aaHUSI

Mexaypeuse p. Umum u p. UpTeim
Pecniy6mnuka Bypsitus

OxHnas Sxyrtus

ITosmyoctpoB Kamuarka

Ne Teppuropus
1 Konbckuii nonyoctpos

2 Pecniy6nmka BamkoTapcran

3 Ypanbsckuii GpeaepanbHbIi OKpyT
4 CBepI0BCcKast 00JIaCTh

5 Kpeim

6 MonnaBus

7

8

9

10
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Ilpumeuanue. J171s1 BBIOIHEHHS TAHHON paOOTHI UCIIOJIB30BaTh CJeNyIoIne MaTepraibl: KapTel
3eMENIbHBIX PECYPCOB, JIECHBIX PECypCOB, KIMMAaTHUECKUE,
[IOYBEHHBIE, PACTUTENILHOCTH, JiecoB: (kapTbl CCCP nis BbICIIMX yueOHBIX 3aBEIEHUU B MaclTade
1:4 000 000; cnpaBounbie kKapTel CCCP B macmtabe 1: 10 000 000; kapter CCCP uz ®I'AM (1964)
B Macmrade 1: 15000 000; kapter u3 Atmaca CCCP (1985) B macmrade 1: 17 000 000; xapTs
CCCP wu3 T'eorpaduueckoro arnaca: g yuutenei cpemHedt mkonsl (1980) B macmrade 1:

11 O. Caxanun

12 ITpumopckuii xpait

13 YyKoTCKUI aBTOHOMHBII OKpYyT
14 IIpenkaBkasbe

15 HpkyTtckas o6nactb

16 PecniyOnuka TriBa

17 Kprim

18 Kapmnatst

19 HoBocubupckas 001acTp

20 KpacHosipckuii kpaid

21 KpacHopmapckuii kpaif

22 Pecniy6nuka Caxa-SIkytus

23 HOxHnb1 DenepalbHbIi OKPYT
24 Cubupckuii ¢penepabHblil OKpyT
25 LenTpanbHblii penepanbHbId OKpYT

30 000 000).

Bomnpocsl 11si CAMOKOHTPOJIS

N~ wWNE

Yro Takoe kaprorpaduyeckas reHepann3amus?

VYKaKUTE IPUHIHIBI KITaCCH(DUKAIIMN TEMATHUECKUX KapT.

HazoBute ocHOBHBIE (haKTOPhI T€HEPATU3AIINH.

VYKaKUTe TUIHMYHbIC TPOSBICHUS FCHEPAIN3AIMY HA MEIKOMACIITA0OHBIX TEMATUIECKUX KapTax.

Kakue namMeHeHus B JIETeH/IE KapT MPOUCXOMASAT MPH TeHepaan3annu?

Kak Biusier reHepaiu3aius Kaprorpaguaeckoil OCHOBBI Ha T€HEPATH3AI[HI0 TEMATHIECKOTO COACPIKAHMS?
Kak Bnusietr reHepanuzaiius Ha BIOOp crmoco00B KapTorpaduueckoro uzodpaxxenus?

I'ne mpumMenseTcs JUHAMHYECKAsI TeHEPATU3aITHs?

Pexomenayemas imreparypa

1.
2.

3.
4.

Bepsiar A.M.: Kaprorpadus. YueOnuk mms By30B. — M.: Acmekr [Ipecc, 2002. — 336 c.

Bepisiar A.M., Mycun O.P., Cobuyk T.B. Kaprorpadudeckas renepanmzanus i Teopus GppakrairoB. — M.,
1998. - 136 c.

Byraeeckuii JI. M. Maremarnueckast kaprorpadus: Y4eOHUK 1 By30B. — M., 1998. — 400 c.
Kaprorpadus ¢ ocHoBamu Tonorpaduu: YuedHoe nocodue aist cryaentos nea. Mu-tos / [Tog pen. I'.1O.
I'pronbepra. — M.: IIpocsemienue, 1991. — 368 c.

Canumies K.A. Kaprorpadus. — 3-e uza. — M.: Beicuias mkosna, 1982. — 272 c.

CrpaBounuk 1o kaprorpaduu / bepnsat, ['ensimun A.B., Kensrep FO.I'. u np. — M. Henpa, 1988. — 428 c.
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JlabopaTopHasi paGora Ne 15

3HAKOMCTBO ¢ IPOrPaAaMMHBIM CPeJACTBOM IeOMH(OPMALMOHHOI0 KapTorpadgupoBanus —
MapInfo Professional 6.5. SCP

Ileanb 3agaHMA: COBEPIIEHCTBOBATh HABBIKM PabOThI C MPHUKIAJHBIMU MPOTPAaMMHBIMHU Cpe-
CTBaMH JIJIsl KOMITBIOTEpHOTO KaprorpadupoBanus. [lomyuuts HaBbiku padotsl ¢ [IC Maplinfo.
Hayuutbcs snementam ouupoBKH, cO3JaBaTh CIOM KapThl, POpMUPOBAThH 0a3y JaHHBIX.

Yka3aHusi K BbIIOJHEHHUIO 32 1aHUSA

[ToaroroBka MCXOIHBIX MaTEPUATIOB IIPU COCTaBJIEHUU KapThl ¢ ioMolbio ' MC-TexHonoruii 3a-
KJIIOYAeTCsl B IOJrOTOBKE MCXOAHOM 1M(poBOIl OCHOBBI Oynyiiell KapThl MOCPEACTBOM LU (PpPOBa-
HUS KapTorpauuecKuX MaTepUaoB WM HCIIOJIB30BaHHS TOTOBOHM 0a3bl maHHBIX. LludpoBanue
(BeKTOpH3aLKsA) MOKET OCYLIECTBIATBHCS ABYMS cllocoOaMu: AuraTanu3anueil kaprorpapuueckux
MaTEpUaJIOB IIPU MOMOUIM CIIEHUAIBHBIX YCTPONCTB (IUTMTAW3EPOB) C MOJyYEHUEM U300paskeHus
B BEKTOPHOM BUJI€ MJIM IIyTE€M CKaHUPOBAHUS MaTEpUalOB, C JajbHEHIIell BeKTopu3auei pacTpo-
BBIX JITAaHHBIX, UCIIOJIB3Ysl CIICIHaIbHbBIC IporpaMmabl [uist oiudposku (Easy Trase, Map Edit, R2V).

[Topsitok BBINOJIHEHUS JEHCTBUI:
1. 3amyctuts Mapinfo, nBaxs! yka3as Ha nkonky — Mapinfo. [To3HakOMUTBCS ¢ AHEAMA
WHCTPYMEHTOB.
Cosnatb (orugpoBarhb) CJIOU KapThI.
Co3znaTh NOAUroHaNbHbIE (IUIOIIAHBIE) OOBEKTHI.
VY nanuTh U COXpaHUTh KOCMETUYECKHUE CIIOH.
Co3znaTh IMHEHHBIA O0OBEKT.

arwN

1. Buaxomcmeo ¢ nanensamu UHCMPYMEHM OB

Hwxe npencrariens MHcTpymMeHTanbHble manenu MaplInfo, npeacrapnstomue Hanbosee 4acTo
UCIOJIb3yEMBIE KOMaHbl, IPOLIEAYPHI U UHCTPYMEHTHL. CTaHJapTHBIE HHCTPYMEHTAJIBHBIE ITaHEIH
Takue ke, kak B Windows.

Bbl MOkeTe U3MEHATH pa3Mep U NoJI0KeHNE MHCTpyMEHTANBHBIX NaHENIEH ¢ TIOMOIIBIO MBIIIN
TaK, Kak 3To npuHATO B cpeae Windows. Hanpumep, Bbl MoXkeTe nepeMeniarh MnaHelb [0 3KpaHy,
yKa3aB Ha 3aroJIOBOK OKHa MaHenu. J{s Toro, 4ToObl MPUKPENUTh UHCTPYMEHTAIBHYIO MaHENb K
cTpoke MeHI0 Maplnfo , mepemectuTe ee ykazaHHBIM BBILLIE CIIOCOOOM MO CTPOKY MeHIo. KHomku
MaHeJN BBICTPOSATCS MOJ CTPOKOW MeHI0. YTOOBI BO3BPAaTUTh HHCTPYMEHTAIbHYIO TAaHETb B PEXKUM
M0Ka3za B paMmke (T.e. clleNaTh «IUIaBarollei»), Hy)KHO yKa3aTh MBIIIKOW Ha 00JacTh MHCTPYMEH-
TaJbHOMW INaHEJH, HE COAEPKAILYI0 KHOIIOK, IIEPEMECTUTh MHCTPYMEHTAIbHYIO MaHenb BHU3. [locie
3TOr0 MHCTPYMEHTabHAas TaHellb MPUOOPETET TOT BUI, KOTOPHIM OHa MMeJa O TOT0 MOMEHTa, KO-
I71a Bbl IPUKPENWIN €€ K MEHIO. DTHU K€ MAaHUIYIAUUU Bbl MOKeTe poJenarh, UCIO0JIb3Yysl KOMaH-
ny Hacmpoiiku > Hncmpymenmanvnvie nanenu. B nosiBuBmeMcs nocie 3toro auanore «Mucrpy-
MEHTaJIbHbIE TTAHEJIN» Bbl MOXKETE YCTAaHOBHUThH (prakok. B pamke s xaxaoi U3 HHCTPYMEHTANb-
HBIX IaHeJeH, KOTOpYK XOTHUTE YBHAETb M HMETh BO3MOKHOCTH IMEpeMeIllaTh €€ IO HKpaHy.
COpocbTe axok B pamke i TeX MaHeJeH, KOTOpbIe BBl XOTUTE OCTaBUTh NMPHUKPEIVIEHHBIMU K
CTpPOKE MEHI0. DTOT JAMAJIOT MO3BOJISET MOKa3bIBaTh - CKPbIBATh JIIOOYIO M3 MaHEeNel; s 3TOro
npenycMorper ¢uaxok Iloxaz. Kpome Toro, BBl MOKETE€ BHIOpAaTh PEXUMBI IMOKa3a MHCTPYMEH-
TaJbHBIX MaHeleH - [IBETHBIMU KHOTIKAMH WM OOJBIIMMM KHOIKAMHU, a TaKXK€ COXPaHATh MX KOH-
¢durypamnuio kak craHaapTHyo. s Toro, yToObl ynanuTh WHCTPYMEHTAIBHYIO MaHENb C YKpaHa,
YKaXHUTE IBaX/Ibl Ha N300pa’KeHUE CUCTEMHOTO MEHIO B €€ BEPXHEM JIEBOM YTIIy.

WuctpymenTanbHas naHenb Komanowvl (unu Cmanoapmuas). CTaHgapTHasi HHCTpYMEHTAIbHAS
MaHEeNb COJIEPKUT YaCTO MCIOJIb3yEMbIe MHCTPYMEHTHI U3 pa3fienoB MeHwo Daiin, [lpaska u Okho.
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DTa UHCTPYMEHTAJIbHAs MAHEIb COJIEPKHUT TaK)K€ MHCTPYMEHTBI ObICTPOTO JOCTYIa K KOMaHIaM
Pationwt u Cnpaska.

B manenu uHCTpyMEeHTOB «Onepayuuy, coOpaHbl cpeicTBa BeIOOpa 00beKTOB Ha Kapre, nsme-
HeHusl Buia okHa KapThel u momydenust ”HPOpMAIu. 37ech TAK)KE HAXOAATCS KHOIIKU YCKOPEHHO-
IO OTKPBITHS HEKOTOPBIX OKOH. B maHenn uHCTpyMEHTOB «[lenan» coOpaHbl HHCTPYMEHTBI, BBI3bI-
BaIOIIME KOMaHIbI JJIsl peAaKTUPOBAHUS, OLIM(PPOBKH U PUCOBAHHUS

Tabéauua 1

IManenmn nacrpymentoB Mapinfo

Ilanenb nHCTpYyMeHTOB «Onepanum»

El

VYipasneHue closMu

OTKpLIBaeT Juaior «anasﬂeﬂue cnoAamuy, C 1mo-
MOIIBIO KOTOPOT'0 MOXXHO YIIPABJIATH CIIOSAMH.

Jlerennma

OTKpBIBaeT OKHO «Jlecenoay ona «Kapm u I pa-
Guxosy.

Br16op B pamxe

Bxittouaet HHCTPYMEHT «BblOop 6 pamkey At
BBIOOpA BCEX OOBEKTOB, MOMABIINX B IPSIMO-
YTOJIBHYIO PAMKY.

Bruttogaet uHCTpyMeHT «/1o0nucs», C TOMOILBIO

ITonnuce

KOTOPOT'O TIOJINHUCHIBAIOTCS OOBEKTHI.

Bxuttouaet uHCTpYyMEHT «HHdopmayusy 1is mo-
Wudopmanus JIy4eHUs AaHHBIX U3 TaOJIHIIBI, COOTBETCTBYIOLINX

BBIOpaHHOMY OOBEKTY.

[Toka3zate no npyro-
My

OrtkpeIBaeT nuanor «/loxkazams no opyzomyy», B
KOTOPOM MOYHO MU3MEHUTH IIPEJCTABICHHUE B OKHE
Kaprsl.

Crpenka

Brumtouaet nHCTpYMEHT « Cmipenxay, ¢ TIOMOIIBIO
KOTOPOTO BEIOMPATH OTACIBHBIC OOBEKTH B OKHE

Kapmei, Ha MakeTe 0TYeTa WU BRIOUPATD 3aITUCH
B okHe Cnucka.

Bri6op B pamke

Bxirouaet MHCTpYMEHT «Buibop 6 pamkey, Ui
BBIOOpA BCEX 00BEKTOB, MOMABIINX B MPSIMO-
YTOJIBHYIO PAMKY.

Bri6op B xpyre

Brutouaet HHCTpYMEHT «Buibop 6 kpyze», IS
BEIOOPA BceX 0OBEKTOB, MOMABIINX B KPYT.

Bri6op B o6nactu

Bxuittouaet HHCTPYMEHT «Bulbop 6 obaacmuy, Ais
BbIOOpa BceX 0OBEKTOB, MONABIINX B 001ACTh

Bri6op B monurone

Bxirouaet HHCTpYMEHT «Bbi6op 8 nonuconey, st
BBIOOPA BceX OOBEKTOB, TOMABIIUX B IMOJUTOH.

JIuneiika

Bxirouaer MucTpymeHT «/luneiikay, ¢ TOMOIIBIO
KOTOPOT'O MOYXKHO UBMEPATH JJIUHBI IMIPAMBIX U J1O-
MAaHHBIX JIMHUH.

ITanean

HHCTPYMEHTOB «Ilenan»

CumBon (OynaBka)

Bruttouaet nuHCTpYMEHT « CUMB0.71%, KOTOPBINA MO3-
BOJISICT MOMemaTh Ha KapTy TouedHble OOBEKTHI

JInnns

BxittouaeT MHCTPYMEHT, PUCYIOLINI NTPSIMBIE JIU-
HUH.

Honmumunaus (Jroma-
Has)

Bxirouaer HHCTPYMCEHT ((HOJZMJZMHM}Z», IIO3BOJIsA-
IOIIII/Iﬁ CO3aaBaTh JTJOMaHBIC (He3aMKHyTLIG) JIn-
HUMU.

2

Ayra

Bxutouaet HHCTpYMEHT «/{y2a», KOTOPBIHA 03BO-
JISIET PUCOBATh AYTH C YIJIOBBIM pa3MEpOM B 4eT-
BEPTH

JIUIMIICA.

[Monuron (MuOTO-

Bxorogaet uHCTpYMEHT «lloueon», TIO3BOJISIO-
U cO371aBaTh 3aMKHYThIE 00J1aCTH, OTPaHUYEH-

y YTOJIBHUK)
HbIE IPSIMBIMH JITHUSIMH.
® SIUIHIC Bxurogaetr HHCTpYMEHT « Daauncy, ¢ TOMOIIIBIO
KOTOPOT'O MOKHO PHUCOBATH AJUIMIICHI U KPYTH.
Bxutouaet uHCTpyMEHT «lIpsamoy20nbHUKY, T103-
. [IpssmoyToabHUK

BOHH}OH_H/Iﬁ CO3/1aBaTh NPSAMOYTOJIbHUKW U KBal-
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paTbL.
Brxutouaet uHCcTpyMeHT « CKpy2neHnHblil npsamo-

) CKpYTTICHHBIN PsA- | Y201bHUK», TIO3BOJISIOIINH CO37]aBaTh MIPAMO-
= MOYTOJBHHUK YTOIBHUKHU M KBaJIPATHI CO CKPYTICHHBIMH yTJIa-
MH.
Bxirouaer uHCTpyMeEHT « Texcmy», ¢ TOMOLIBIO
Teker KoToporo Ha Kapmet unn Omyemsl TIOMETAIOTCS

TEKCTHI U TTOIIHCH.
Bxirouaetr HHCTPYMEHT paMKa, MO3BOJIAIOLIUI
Pamka pa3smectuth Ha Makete Omuema Kapmui, I pagu-
ku, Cnucku u npyrue okaa Maplnfo.

Bxurouaet v BeIKIIIOUaeT pexuM « Popmay. B
dopma 9TOM PEXHMME MOXKHO IepeMeNIaTh, J00aBIsATh U
YIAJSITh Y316l OOBEKTOB.

Bxuttouaet MHCTpYMEHT «/{obasumb y3eny, ¢ 1o-
Jlo6aButsh y3en MOIIBI0 KOTOPOT'O MOYKHO JJOOABJIATH Y3JIbI B pe-
xkume Dopma.

OtxpeiBaeT auanor « Cmuab cumeonay, B KOTOPOM
CTuib TeKcTa MOXHO BI>I6paTI> pa3MeEp, CTUJIb U IIBET CUMBOJIA,
TIPEACTABILIIONIETO TOUCYHBIH OOBEKT.

OtkpsiBaet guanor «Cmune 1uHuuY, B KOTOPOM
Crunb TMHUA MOJKHO BBIOpATh CTHIIb, IBET U TOJIIUHY IS JIU-
HEHWHBIX 00BEKTOB.

OtkpsiBaet nuanor « Cmuie obracmuy, B KOTOPOM
Y Crunb o6mactu MOYKHO BBIOPAaTh IITPUXOBKY, LIBET U CTHIIb KOH-
Typa 3aMKHYTOH 00J1acTu.

OtkpsiBaet nuanor « Cmuie mekcmay, B KOTOPOM
Crtunp TekcTa MOYKHO BBIOpaTh TapHUTYPY, pa3Mep, CTHIb, IIBET
1 1BeT (hOHA JUIsl TEKCTOBOI'O O0BEKTA

E| [

£ |2 | =

>

2. Coz0anue u ynpasieHue Closamu.

KommnbroTepHass kapta cocToMT u3 cioeB. CIOM MOXKHO INpPEACTaBIAThH ceOe Kak MpOo3padHble
IUIEHKH, JIeKalue Apyr Ha apyre. Kaxplid cioil coqepkuT pa3Hble BUAbI HHPOpMaLuu: 06aacTy,
TOYKH, JINHUU, TEKCTHI; @ BCE BMECTE OHHM COCTAaBJISIOT KapTy. [l ynpaBiieHus caoIMHU NpeaHa3Ha-
YeH AUajor « Ynpaenenue cnoamuy (puc.8), KOTOPbI 3amyckaercs U3 MeHo « Onepayuuy (puc.l).

|
OnepaLmH |:|

&
.
i |
| | Jis 3anycka quanora «YIIPABJIEHUE CIIOSMI»
g t HAa>XXMHUTC 3Ty KJ'[aB]/lLLIy, nin 3anyc—rvrre 9TOT AUaJIOr
u3 riaBHOro meHio «KAPTA»
>

Puc. 1. Knonxu menio «Onepayuuy.

Kaxnoe oxkno KapTel conepkut kocMernueckuil cioi. KocMeTnueckuil ciioil MOXKHO TpeAcTa-
BUTH ce0e Kak Mpo3pauHyro MieHKy. Kaxaplil cioil mpeacTaBiseT pa3auyHble KOJUIEKIIUU Teorpa-
¢uyeckux o0bekToB. KocMeTnueckuil cioil - 3TO MycTOW CJOH, Jiexalluid MOBepX BCEX MPOYMX
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cioeB. OH HcnoNb3yeTcs A pedakTUpOoBaHusA. B Hero momemarorcs MOAINNCH, 3aroJIOBKU KapT,
pasHble Tpaduueckue oObekThl. KocMmerndeckuil ciioil Bcerna sIBISETCS CaMbIM BEPXHUM CIIOEM
Kaprel. Ero Henb3s ygamuts u3 okHa Kaprel. Henb3st M3MEHUTH TakKe M €ro IOJIOKEHUE I10 OT-
HOILEHUIO K OCTAJIBHBIM CJIOSIM.

¥n papfe HHe CNoAMH

IlocraBbTe ranouky, caenaire

*
4
Crai = %G | 1 KkocMeTHuecKuii cloii
KooMeTHueCKUA Chok [ v = Orriena AKTHBHBIM (H3MEHSIEMbIM)

WeaH VT

Chnoi MepemecTTs
JNofiasuTe. . | | | ‘

Puc. 2. JJuanoe « Ynpaenenue crosimuy.

KocMmeTndeckwnii ciioii MOXKET OBITH OO JTOCTYIMHBIM, JIHOO M3MeHseMbIM (puc. 2). pyrue pe-
XKUMBI (IOMUCHIBaHUE, MAacIITa0HbINH 3D PeKT, opopmieHue) s KOCMETHUECKOTO CJI0sl HE ycTa-
HaBIUBAIOTCS. BHIOpaTh BUJI IITPUXOBKH, TUI JTUHUH, CAMBOJIOB U mpudToB 111 KocMerndeckoro
CIIOSI MOYKHO C TIOMOIIBI0 KoMaux Cmus... MeHro Hactpoiiku (puc. 4).

ConepxumMoe KOCMETHYECKOTO CJI0SI M3MEHSIETCS MTPU U3MEHEHHUH pa3Mepa H300paKeHHS B OKHE.
3a UCKIIIOUEHUEM CHMBOJIOB, BCE OOBEKTHI M TEKCT Ha KOCMETUYECKOM CIIO€ YBEIMYHUBAIOTCS HIIU
YMEHBIIAIOTCS IPU U3MEHEHUH pa3Mepa U300pakeHus B OKHE.

[Tocne perucTpanuu y3Ja0BBIX TOYEK HEOOXOAWMO BKIIOYUTH PEKUM «Y31b» (yKa3aHHE HaHe-
CEHHBIX y3JIOBBIX TOYEK), Ha)kaB shift+S.

3. Coz0anue noaueoHanbHo2o (R1owaoHo2o) 0ovekma

COSI[&HI/IC CJIOA TpaHUIblI Y4aCTKa BBIMIOJHACTCA ITOBEPX HHIKHETO CJIOSA, KOTOPBIM SABJIACTCA
pacTpoBad IMOoAJIOKKa C OTCKAHUPOBAHHBIM I/I306pa)KeHI/IeM I1aHa XO035MCTRA.

Menan | x|
[ ~[D e |m|@A D] C ] %~ m] Al

Tlonuron

Puc. 3. Ilenan
B nanenu <Ilenan> BuiOupaem «llonueony, 3agaemM koMauaon « Cmunb noaueoHay TONUIUHY,
I[BET U (pOpMY TPaHUIIBI MOJUTOHAIBHOTO 00BeKTa (pUC. 3).
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CTHab pervona

LT peas

Pcsror: | =),
Ueer: | *

- |

[paHiua

BOCIOJIB3yHTECH
KJIaBUILIEH IPOKPYTKU

Crmne: |

Uget:

T oul HHE
¢ Muwgen [
" Tavek

Odpasewy

I

Ok | OtraeHa | Crnpaeka |

L]
H\ Jnist BoIOOpa cTuen
O

Puc. 4. Buibop cmunsi tunutll u WmMpuxo8ox

Crnoit « panuywt», XOTs 3TO JTUHEWHBIH 00BEKT (puUC.5), nydrie ouuppoBaTh, KakK IMIIOLIATHON
00BeKT (puc.6), ¢ TeM, YTOOBI MOXKHO OBLIO B albHEHIIEM OMPEeNATh OOIIYIO IUIOMIAb B Mpee-
Jax KoHTypa. [ 3Toro HeoOXoauMo pa30UTh KPUBOJIMHEHHYIO TPAHUILy XO035SHCTBA Ha TOCIEIO-
BaTEIIbHYIO 1EMb JIOMAaHBIX JINHHIA.

Puc 5. Cnoii «I panuyvly co30an Kax TuHeliHbili 00beKm

Puc. 6. Cnou «I panuysty cozoan kax niowaonou oovexm

BriOpaB B manenu nporpammsl KoMaHny «/lonucony, 3aaeM napaMeTpsl KoManaon «Cmuab no-
JIU2OHA: TONIUHY, IIBET U (hopMy IpaHHIIbI oiuroHa. [locne 3Toro moaBoAMM Kypcop K MOBOPOT-
HOM TOUYKe TpaHUIlbl y4acTKa U Ha)KMMaeM KHOIIKY MBIIIH, HE OTIyCKas €€, BEIeM BJIOJIb I'PaHUIIbI
XO3sICTBa M OTIIyCKaeM €€ B CIEAyIollel Touke n3ioma. IIpn HaBeneHUM Kypcopa Ha KOHEUHYIO
TOYKY MPOBEJACHHON JIMHUU, MOSBISETCS MepekpecTue (MpeiBapUTEeNbHO JIOJKHA OBITh Hakara
KJIaBHILA S (TIPH aHTJI. pacKiIajKe KIaBUaTyphl)) U IPU HAXKATUH JICBOW KHOMKH MBIIIU IPOUCXOUT

149



3aMbIKaHue TpaHuibl. s omUPpPOBKH CMEXKHBIX TPAaHUI] MMOJUTOHOB HEOOXOAMMO, YACpKHBAs
Hakator kmasuiry Shift, ykasare jeBOi KHOMKOW MBIIIM B HaYaJIbHYIO TOYKY OOIICH TPaHUIBI U
3aTeM B TOCJIEJHIOI TOUYKY, P 3TOM aBTOMAaTH4YeCKH ouudpyeTcs Bcs CMexHas rpanuna. s
00X0/1a MOJMIOHA ¢ TIPOTUBOIOJIOKHON CTOPOHBI HEOOXOAUMO yaep:kuBath kiaBuiry Ctrl.

TakuM 00pa3oMm, MOTYYCHHBIN 3aMKHYTHIN TOJUTOH TMpPECTaBiIseT co00ii HAboOp JTOMAaHBIX JTH-
HUH, TOBTOPSIOUINX KOH(PUTypanuio rpaHull Xo3saicTBa. 3aTeM B MeHIO «Kapmay BbIOUpaeM Ko-
MaHay «Coxpanums KocmMemuky» 1 COXpaHseM CO3JaHHbIi ciloi Kak «7abuyy», Ipu 3TOM, yKa3aB
ero Ha3zBaHue — « panuya».

st monmyyenus uHdopMau o6 o0beKTe (IUIoIAaH, IEPUMETpa U Jp.) HEOOXOAUMO BBIJICITUTD
00BeKT 1 HakaTh kinaBuiry F7 (puc. 7).

0Ob6nacTb

Mpatuuel <1 3463751 km 1 -243,75205 km
MpaHuuel <2 3829801 km Y2, -238.18473 km

L eHrp s 36 AEYTE km ¥ -240,96847 km

Ofiwan nnowank: 13,36 2q km [Ha copepe)
O Wi nepureTp: 14,42 km [Ha copepe]
Cermenmos: 10

MonuroHos: 1

Cnpaeka

Puc 7. I'eoungpopmayus nrowaonozo cnos «I panuyvly

4. Yoanenue xocmemuueckux o6vekmos
Uto0b! ynanuTh 00BEKThI C KOCMETHUYECKOTO CJI0S, HY>KHO BBIMOJIHUTH KOMaHAy «Yoarums Koc-
MemuKy» U3 MeHI0 «Kapmay.

5. Coxpanenue kocmemuyeckux 00beKmos

KocMmeTrnueckuii cioil He COXpaHseTcs aBTOMaTHYECKH ITPH 3aKphITUH OKHA KapTel. Eciiu Hy)HO
COXpaHUTh OOBEKTHI, HapHcoBaHHBIE HA KocMeTndeckom cioe, HEOOXOIMMO COXpaHUTh Pabounii
HaGop. MapInfo npu 3akpbITuu TaOnuIl UM NP OKOHYAHUM pabOT MpeaynpexaeT O TOM, YTO
OCTaJICh HE COXpPaHEHHbIE KOCMETHYECKHE OOBEKTHI, U Mpe/iaraeT ux coxpaHuth. [lokas storo
JMajora MOKHO PeryaupoBath B auanore «Hacmpoiiku > Peowcumol > « OkHa kapmuly.

Ecin HEoOX0aMMO COXPaHUTh COJAEPKUMOE KOCMETHUYECKOIO CJIOSl B KAayecTBE IOCTOSHHOTO
CJI0s1, BBIOJHUTD KoMaHAy « Coxpanums kocmemuxy» (puc.8) uz meHto «Kapma» (puc.9). MoxHo
MTOMECTUTh OOBEKThI KOCMETHYECKOTO CJI0SI HAa KaKON-HUOYIb YXKE CYIIECTBYIOIIHUMA CIION WU CO-
3/1aTh JUJIsl HUX HOBBIU CJIOU

e N

CUKPEHHTIJ- HOCME THKY

[NeperdecTiTE KOCHETHEY Ha caok;

| <Co30aTe HOBBIN: ﬂ

CoXpaHATE. .. | OTt4eHa | Cnpaeka |

Puc. 8 JJuanoz « Coxpanume kocmemuxyy»
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¥NpagneHKe CRoAMK. .., Chel41T

CO3A8TE KapTy-NpHSHY...

Z034aTk TEMATHHECK YHD EapTy. ..

Coznate NereHay...

MokazaTe No-ApYromy., .,
AvBnrpoBaTe oKHO
MokazaTe Katk Db
MokazaTe CAOA NOAHOCTERD, .,

COXPAHHTE KOCHETHEY. .
Y AAMMTE KOCHETHICY

PexHMel, .,

Puc. 9. Menw «Kapmay»

[Tocne aTOro HEOOXOIMMO yKa3aTh Ha3BaHUE COXPAHIEMOT0 KOCMeTH4YecKoro cios (puc.10)

-

CoxpaHuTb 06bekThl B TaGAmue E]
Nanka: |_} MaceHko j £F B~
I )Masenko
@I’par—mua MNepexoa K NocneaHed npock
@J‘Ieca
Bitean Beenute HazBaHue
Rnons | 1 coxpaHseMoro
BRpenced KOCMETHYECKOTO CJIOST
Wrag draina: |FpaHuubﬂ
Tun danna: |Taﬁnuum [*tab] j OTmeHS
Cnpaska

Puc. 10. Coxpanenue xocmemuueckoeo cios ¢ umenem «I panuywtl»

B nwmanore «VYnpasnenue crosimu» mNOSBUTCS HOBBINA cioit «I panuywly» (puc.1l).

Ynpaene Hue croaMu
TTocne onudposxu u
Coii = & % || COXpaHEHHs KOCMETHKH
K.ocremieckai cnak FFFLT ﬁmm MOSIBUJICSI HOBBIH CJIOH
;:j:‘if I'; =EH «pannmal»
Mean FrOrOr Odoprinerie. .

Mognuck...
Cnai MepemecTTe TEanHE. .

,ﬂoﬁaBMTb..| HnanMTb| | EHiz |
Cnpaeka

Puc. 11- Jluanoe « Ynpasnenue cioamu»

5. Cozoanue nuneuno2o cnos.
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B «llenane» BbiOMpaem JIWMHEHHBIN 00BEKT «/lunusy, 3aTeM BblOMpaeM KomaHay «CTWib Ju-

HUW», TIOCIIE ATOTO B HEl yka3biBaeM «l[eem» u « Cmunby, U Kakyto purypy OyaeM HaHOCHUTH (pHC.
12,13, 14).

|
MeHan |

1. BriOepure MMHEHHBII 00BEKT, 11 3TOrO
Ha)kmute KHONKY «JIMHMS»

2. Beibepure CTHIb JTHHEHHOTO 00BeKTa, IS
storo Haxxmure kHonky « CTIJIb JIMHUM»

A
ANA

Puc. 12. Habop knonox «Ilenany

CTHAb MHHHKH
Crans C

Ueer: | I :L\Dﬁpase Hcnonb3yiiTe KaBuim

T owmHa N L s- MIPOKPYTKH A7 BEIOOpA CTHIIA,
(% TTHKCEN | — j" :2 1IBETa ¥ TONLIUHBI JMHUU

" Tauer 7 -

aK | OrreHa | Cnpaexa |

Puc 13. Jluanoe « Cmune nunutiy

CTHAb THHMH
Crune: [looeeeeesee] s I |

;
;
F
|»

Uger: | o
BLI60pH0Z[X0HH' Prrrsr ALL440 —m0 3 —
mero 00o3HaYeHUs Tomy

R e

O To

SN NSNS S ESS S8 BNCNNENS
[ I NN N ] bl

r QK. I OTreHa | Cnpaeka | ”

Puc. 14. Jluanoe « Cmunv aunuuy. Beibop cmuns aunuu
ITocne »Toro HaxKMMaeM KHOIIKY «JTunusy n YKa3aTCJI€EM MBIIINW YKAa3bIBACM, I'/IC pacrojgaracTcsa

JICCOII0JIOCA, YKAa3bIBasd MBIIIBIO ITOJIOKCHUC 3HAKOB JICCOIIOJIOCHI. HpOI/I3BOIII/IM COXpPAHCHHUC CJI04,
KaK M B BBIIIC MMPUBCACHHBIX IPpUMEpPax, TOJIbKO MO YHUKAJIIbHBIM UMCHEM.
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BOooo~NoO~WONE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

KOHTpOJ’[LHbIe BOIIPOCHI IO pa3aery «I'eope3usn»

Brruncienue Hnomaneﬁ Y4aCTKOB Ha TOIMOKAPTax MO KOOpANHATAM HUX BCPIIWH.

JIMpeKIMOHHBIE YIIIbl, pyMOBI U UX B3aUMOCBSI3b.

N3mepenne ropu3oHTaNbHbBIX YIJI0B TEOI0JIUTOM CIIOCOOOM NMPUEMOB.
N3o06paxenue penbeda ropu3oHTAISIMU HA TOMOTpapUUecKUX KapTax.
HcTrHHBINA 1 MAarHUTHBIA a3UMYTHI JIMHUI. MarHuTHOE CKIIOHEHHUE.
MacmtaObl: YUCICHHBIN, TUHEHHBIN, TOMEPEUYHBIH.

I'opuzoHTanu, BeICOTA CEUEHMUS], 3AJI0’)KEHUE CKaTa U €ro KpyTHU3Ha.
Husenup. Ero Ha3HaueHue, yCTpONCTBO U MOBEPKHU.

Omnpenenenue reorpaduyeckux KOOPIAUHAT TOYEK HA TOITOKAPTaX.
OnpeneneHue MmIoma el y4acTKoB Ha KapTe MOJISPHBIM INIAHUMETPOM.
Onpenenenue miomaael y4acTKOB Ha TOIOKapTax MajJeTKaMu.
Ornpenenenre NpsIMOYroJibHBIX KOOPJIMHAT TOUYEK Ha TOIOKAPTaX.
[TonspHblii mmanumeTp. Ero Ha3HaueHue, yCTpOMCTBO U MMOBEPKH.
[Tonepeuno-uunuuapruyeckas npoekuus I'aycca — Kprorepa.

[TpuGops! st U3MEpEHHS IJTUH JIMHUIA HA MECTHOCTH.

Pasrpadka u HoMeHKIaTypa Tonorpapuueckux KapT.

Cucrema BBICOT B reojie3ut. AOCOIIOTHAS U OTHOCUTENbHASI OTMETKHU.
Cucrema reorpaduieckux KoopauHat. JIMHMs mepeMeHsbl Jar.

Cucrema npsMOYTOJIBHBIX KOOPAUHAT, 6° U 3° 30HBI.

CrniocoOsI onpe/iesieHys iomaiel y4acTKOB Ha TOMOrpapuuecKux Kaprax.
Teonmonut. Ero Ha3HayeHUe U yCTPOUCTBO.

Tomomuian u Tonokapra, X OTIUYUTEIbHBIE 0OCOOCHHOCTH.

®opma u pazmepsl 3emiu. Pepepenu-amuncons Kpacosckoro.

®opmbl penbeda U uX n300pakeHne Ha KapTax U IJIaHax.

Bunpl HuBenupoBanus (reomerpuieckoe, puznueckoe, 6apoMeTpHUIECcKoe).
OOpatHas reoje3nyeckas 3a/1aya Ha MIOCKOCTH.

[Tonspublii mmanumeTp. Ero Ha3HaueHue, yCTpOMCTBO U MOBEPKH.

[Ipsimas reone3nyeckas 3a1a4a Ha IIOCKOCTH.

Cucrema BBICOT B reojie3ut. AOCOIIOTHAS U OTHOCUTENbHASI OTMETKHU.
CrniocoOslI ompe/ieNieHrs TPEBBIIICHHUI TPH T€OMETPHUUYECKOM HUBEIHPOBAHHH.
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