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BBEJIEHUE

['eone3nst — 3TO Hayka O MNPOU3BOJCTBE M3MEPEHUN HA NOBEPXHOCTH
3eMJIM C LIENbI0 PELICHUS] HAYUHbIX U HAYYHO-TEXHUYECKUX 3a/1a4.

['maBHOW Hay4yHOW 3amauell reofe3uH SIBIACTCS ompeaecsieHue (HOpMbI U
pa3mepoB 3eMIIM U €€ IpaBUTALlMOHHOTO NoJisd. Hapsiay ¢ aTum reoniesus pemaer
3a/1a4uM, CBA3AHHBIE C M3YYEHHUEM 3€MJIM: HCCIICIOBAHUE TOPU30HTAIBHBIX M
BEPTUKAIbHBIX CMELIEHUM 3€MHOM KOpBI, 3E€MHBIX IIOJIOCOB, MaTEPHUKOB,
pPa3HOCTENW BBICOT MOPEW M OKEaHOB. B HacTosiiee BpeMs B CBA3U C HOBBIMHU
JOCTIDKCHUSIMH B O0JIACTM TEXHUKHU HAONIOJCHUN M HM3MEpPEHUN K YHCIY
WCCJICIOBAaHNIA HA 3eMJie MPUOABUINCH PEIICHUS HAYYHBIX 33/1a4 110 U3yYCHUIO
dbopmel u pasmepoB JIynel u mmaHer COJNHEYHOM CHUCTEMBI U 1504
rPaBUTALIMOHHBIX MOJICH.

HayuHo-TexHnueckue 3aauu reoe31u B 1LIEJIOM BKJIIOYAKOT:

- ONpPEAEJIECHUE TOJIOKEHUS OTHAEIIBHBIX TOYEK 3€MHOM IMOBEPXHOCTH B

TOW WJIA UHOM CUCTEME KOOpIMHAT,

- COCTaBJIEHUME KapT MU IUIAHOB MECTHOCTHM Pa3HOTO HA3HAYEHUS U C
pPa3IMYHON MOAPOOHOCTHIO M TOYHOCTHIO,

- pELICHHs pa3IMYHbIX HHXXEHEPHO-TEXHUYECKUX 3a]ay, CBSI3aHHBIX C
U3bICKAHUEM, MPOEKTUPOBAHUEM, CTPOUTEIHLCTBOM M 3KCILTyaTaluen
VH)XEHEPHBIX COOPYKECHUH,

- o0OecrieueHHE TeOJIe3UNYECKUMU JaHHBIMU TOTPEOHOCTH OOOPOHBI
CTpaHbl.

B cBsA3M ¢ BBIIIECKA3aHHBIM T'€OJIE3UI0 MOXXHO ONPENECIUTHh KaK HAYKY,
u3ydJaronryro ¢Gurypy u pazmepsl 3emud U TuianeT COTHEYHOW CUCTEMBI U UX
IrPaBUTALIMOHHBIC TIOJI, PACTHOJIOKEHUS OOBEKTOB HAa 3€MHOM IMOBEPXHOCTU U
dbopmbl €€ penbeda, a TakKe MOJyYEHUs HEOOXoauMor uHbOpMalUM s
pelieHrss  pa3HOOOpa3HbIX  MPOU3BOJACTBEHHO-TEXHHUYECKMX  3aJad |
obecrieueHue HyX1 000OPOHBI CTPaHBI.

Bce stu 3amaum pemaroTcsi Ha OCHOBE PE3YJIbTATOB CIIELHAIBHBIX
U3MEPEHUN, HA3bIBAEMBIX T€OJE3NYECKUMU U3MEPEHUSMH, MPU HOMOIIH
CHeIHUaIbHBIX T'€0JIe3UUECKUX MPUOOPOB U HHCTPYMEHTOB.

['eonesnueckre wu3MepeHUss M 00paboOTKa WX PE3yJbTATOB JOJKHBI
MPOBOJUTHCA MO  CICHHAIbHOW  pa3paboTaHHON  mporpamMme, KOTOpas
ONpeNeIieT METO/Ibl PEIIECHUs] TeX WJIM UHBIX 3a71a4 reoge3uu. C 3TON LENbI0
reoAe3us MoaApa3AeisieTCs Ha psl HAyYHbIX M HAYYHO-TEXHUYECKUX TUCUUILINH,
OCHOBHBIMU U3 KOTOPBIX SIBJISIFOTCS: BBICIIASI T€OAE3HS, I€0/I€3Usl, WHKECHEPHAas
reoJie3us U KapTorpadusi.

Bricmas reogesus uzydaet Gpopmy u pazMepsl 3eMITH U TPABUTAIIMOHHOE
nojae €€ W pAO APYyruX 3a4ad, a TAKXKE OINPENeNIeT TOYHBIE KOOPJIUHATHI
OTHENIbHBIX TOYEK 3EMHOM TOBEPXHOCTH B €IUHOM cucreMe. Pemienue
MOCJEHEN 3aJauyd METOJAMHU BBICIIEW T€O0JE3UU CBSI3aHO C CO3JaHUEM



rocyJapCTBEHHOM re0Ie3MYeCKO CeTH, KOTopas CIY>KUT JJisl 0oJiee 1eTaabHOro
W3yYEHUs 36MHOU MTOBEPXHOCTH.

['eone3us (Tomorpadus) uzydaer 0osiee MOAPOOHO 3eMHYIO MOBEPXHOCTb
U oTpaxaeT e€ Ha Kaprax M IiaHax. B coctaB pabor Tomorpaduu BXOHST
CTYLIEHUE TOCYIapCTBEHHOM T€0Je3UYeCKOM CeTH M ChEMKM Ha €€ OCHOBE
CUTYallMH U pesbeda MecTHOCTH. Tomorpadusi 3aHUMAeTCsl U3yYeHUEM 3EMHOM
MOBEPXHOCTH, TOouHee €€ TBEPOM O000JOYKM (CyIIH); M3y4YeHHE €€ >KHIKOU
000JIOUKM — OKEaHOB, MOpEH, WX OeperoB M JHA OTHOCUTCA K MPEAMETY
ruaporpadus.

B Hacrosimmee Bpemsi Tomorpadus Ha 3HAUUTEIBHBIX TEPPUTOPHIX
IPOU3BOJAUTCS C HCIIOJIB30BAHUEM BO3AYLIHBIX M Ha3eMHBIX (HOTOCHEMOK
3eMHOIl moBepxHOocTH  ((oToTomorpadus). Cioga BXOAUT M KOCMHUYECKas
reo1e3usl.

WuxenepHass reoje3us  paccMaTpUBaeT TIeofe3nyeckue  padoThl,
BBITMIOJHSEMBIE TPH  M3bICKAHUHM, TPOCKTUPOBAHUHU, CTPOUTEIHCTBE U
IKCIUTyaTallil WHXEHEPHBIX COOPY)KCHHI, TpU OIpeaeieHuH aedopMaruu
COOPY’KEHHU, ITPU YCTAaHOBKE M MOHTaXE CIEIUAILHOTr0 000pyA0BaHUSI.

Kaprorpadust paccmatpuBaeT MeETOABI COCTaBIICHUSA, W3JAHUS W
MCIOJIb30BaHUS Pa3HOOOPa3HbIX 110 CBOEMY Ha3HAYEHUIO KapT

[lenpto gaHHOrO y4eOHOrO TOCOOMSI SBISIETCS M3YyYUTh CIOCOOBI
CO3/1aHusl KapT U IJIAHOB M MPHUOOpPETEHUs MPaKTUUYECKHX HaBBIKOB PabOThHI C
Tonorpau4eCKUMH KapTaMH.



I. IOHSTHUE O IJIAHETE 3EMJISA
U EE KAPTOI'PA®UU

1. HOHATHUE O ®UT'YPE U PASMEPAX 3EMJIN
U ITPUMEHAIOIUXCA B T'EOAE3UN
CUCTEMAX KOOPJIUHAT

1.1. dopma u pasmepsl 3emiin

[IpencraBnenne o ¢opMe U pasMepax 3eMId MOXHO IOJYYHUTh,
paccMOTpPEB BIMSHUE PA3IMUHBIX CHII Ha €€ (OopMUpOBaHUE.

C Toukm 3peHHs] TeoPU3MKH Hallla TUTAHETa, 32 MCKIIOYCHHUEM TOHKOTO
CJI0sI 3eMHOM KOPBI, MPEJICTABIIICT COOOM IJIACTUYHOE TEJIO U K HEH MPUMCHHUMBI
3aKOHBl THJAPOCTATHUKH; K OKEaHaM M MOpSAM, KOTOpbIe 3aHUMAlOT ¥4 BCEH
MOBEPXHOCTU 3€MJIM, 3TH 3aKOHbl BIOJIHE NpuUMEeHUMBbI. Mcxonass w3 3Tux
OCHOBOIOJIATAIOIIMX MOMEHTOB, MOJYYUTh MpeJCTaBieHUE O (Gopme 3emiH
MOXKHO CJIeIyIoIuM o0pazom (puc.l).

Teno c
OomnpIIeH
IUIOTHOCTD
T
dusnueckas C T'eoun
MTOBEPXHOCTh
3eman

H -HOpMaJlb

T — CcWia TAXKECTU
U1
OTBCCHBIC IMHUH

Puc. 1. Cxema oOpa3oBanus (opMbI 3eMIIH:
rapa, 3eMHOTO JJITHIICOHIA ¥ TEOU/1a

Ecnu AOIIYCTUTB, YTO 3€MHH, KaK IINTaCTU4YHOC MATCpHuaJIbHOC TCJIO,
OJHOPOJHAa MW HCIIOABHUXXHA, TO OHA IIOABCPIKCHA BJIHAHHIO I[GIZCTBHFI
BHYTPCHHUX CHII TATOTCHHUAI. B sTtom cJIydya€ OTBCCHBIC JIMHUU (HaHpaBHeHI/UI
CHII T}IFOTGHI/I}I) HarpaBJICHbBI K HOCHTPY O3TOr0 MaTrCpuaibHOro TCJla H
MNCPICHAUKYJIAPHBI K €0 IMOBEPXHOCTHU, @ I3TO 3HAYUT, YTO HOPMAJIA K ATOM



MOBEPXHOCTH COBIAJIAIOT C OTBECHBIMU JIMHUAMH U MaTePUATBHOE TEJO - 3eMJIs
uMerna 0wl hopmy 1iapa.

OpmHako moj AeMCTBUEM BHEIIHUX CHJI, IIEHTPOOEIKHOM CUIIbI, BEI3BAHHOM
BpalieHrueM 3eMJId BOKPYT OCH C MOCTOSTHHOM CKOPOCThIO, (popMa IJIACTUYHOTO
mapa M3MEHSETCS, CIUTIOIIMBASCh M0 HANPAaBJICHUIO IOJIKOCOB, U 1O 3aKOHY
ruapocTaTuku ¢GopMa 3emiin mpuodperaer Bui cheponaa Wi SIUTUIICOUAA
BpallCHUS.

B sTOM ciyuae oOTBECHBIC TUHUM W HOPMAJIM Takke OyayT COBHagaTh U
MOBEPXHOCTh TAKOW JJUIMNICOMAANIBHON (POPMBI B KakKIoW Touke e€ Oymaer
FOPU3OHTAIBHOM W HA3bIBAaTbCA YPOBEHHOW MOBEPXHOCThIO. IloaTOMy
MOBEPXHOCTH MOJIYYEHHOT'O JITUIICOM/IA TAKXKE SIBJISIETCS] YPOBEHHOM.

Cnenyer OTMETHUTb, YTO B OJHOPOJHOM Te€Ji€ IUIOTHOCTh PaBHOMEPHO
BO3pACTACT MO HAMPABJICHUIO K IIEHTPY U B KaXIOM CJIO€, NapaieIbHOM
MOBEPXHOCTH JJUIMIICOMJA, IUIOTHOCTh IIOCTOSIHHA. B JI€MCTBUTEINBHOCTH
BHYTPEHHEE CTPOEHHE 3e€MJIM HEOJHOPOJHO, OCOOCHHO B HAPYKHOM CJIOE —
36MHOM KOope, TOJIIMHA KOTOpoi kosiebsercst oT 6 70 70 KM, U, B 4aCTHOCTH, Ha
BHEIIIHEW 3eMHOU MOBEPXHOCTH, Ha3bIBaeMOH (puznueckoil (Tomorpaduyueckoil)
noBepXHOCThI0. Duzmyeckas MOBEPXHOCTh 3eMJIM TPENCTaBIsAECT COOOit
COYETAHUE MATEPUKOB, OKEAHMYECKMX M MOPCKHUX BHAJAUH CO CJIOKHBIMH
reOMETPUYECKUMHU (PopMaMHu.

BcenencrBue HEpaBHOMEPHOIO paclpeliesieHusT Macc B 3€MHOW Kope
WU3MEHSIOTCS HAIpPaBJICHHUS OTBECHBIX JMHUNW W MEPHEHAUKYISpHAs K HUM
MOBEPXHOCTh OTCTYNAeT OT JIJUIMICOUJAIBbHONW, B LEJIOM CTaHOBUTCS
r€OMETPUYECKH HEMPAaBUIbHOU (CM. pHC.], MOBEpXHOCTh m,a,C,B,n). COBNaAa0T
TaKue MJIOCKOCTU TOJIbKO C HEBO3MYIIEHHON MOBEPXHOCTHIO MOPEN U OKEaHOB.
CnenoBatenbHo, ¢(opma 3emiau OyneT TMONy4YeHA, €CITU  MPOJOJIKHUTH
MMOBEPXHOCTh MOpEW M OKEAHOB B CIIOKOMHOM COCTOSIHMHM I0J] MaTepUKaAMU
TakuM 00pa3oM, 4TOOBI HAIpaBJIEHHUS OTBECHBIX JIMHUU MepeceKkanu e€ MoJ
npsiMbIM yTiIoM. Takast opMa 3eMiii Ha3bIBAE€TCS T€OUIOM.

Takum oOpaszom, necTBuTenbHas hopma 3emian (reou1) HelpaBUIbHAsS B
MaTeMaTU4YeCKOM OTHouleHuu durypa. Jns marematuyeckod oOpabOTKH
pE3yAbTATOB Ie0/IE3NYECKUX U3MEPEHUN HA 3eMHOM MOBEPXHOCTH HEOOXOIUMO
TouHoe 3HaHue ¢opmbl 3emun. Hanbomnee 6iam3koii k reousy Gopmoil saBisercs
AJUIATICOU]I BPAILIEHUSI BOKPYT MaJlOil OCH, HA3bIBAEMbIM 3€MHBIM 3JUITUIICOUIOM.
Ero dopmer 1 pazmepsl xapakrepusyroTcs 00bII0HM (2) U Majoi (B) MOTyOCIMHU
WM OOJIBIIION MOJIYOCKIO (@) U MOJSPHBIM CxaTUEM (« ), paBHBIM

a=2"%. (1)
a

I[Io [aHHBIM MCCIIENOBAaHUM POCCUMCKUX Y4Y€HBIX, B YaCTHOCTH,

@.H.KpacoBCKOro NpUHSTHI CAEAYIONIUE MApaMETPhl 36MHOTO JUTUIICOUA!

a=63787245 M, a=—\ .
298.3




B kaxnon crpaHe 3€MHOM DJJUIMIICOMJ MMEET CBOM pasMepbl U
OPHUEHTUPOBKY C LEJIBI0 MAKCUMAJIBHOTO €70 COBMELIEHHUS C TEOUJIOM B TAHHOM
cTtpaHe. Takoil »mmMmIcoua HaszbIBaeTca pegepeny-sntuncoudom. B Poccun
peQEepeHL-IIINIICON]] C YKa3aHHBIMU BBIILE IapaMeTpaMHU COBMEIIEH C
ypOoBHEM BaITUHCKOTO MOpsI, Tak Kak MpuHATa barmutickas cucmema 8bicom.

PaccmoTpenHble BbIllE OCOOEHHOCTH 00pa3oBaHus (Urypbl 3eMiH
IOJTHOCTBIO YYMTHIBAIOTCA MPU MaTeMaTUYeCKOM 00paboTKe reone3nuyecKux
W3MEPEHUN BBICOKOW TOYHOCTH W Ha OONBIINX TEPPUTOPHUSLX. B mHKeHEepHO-
TEXHUYECKOU MPAKTUKE NOBEPXHOCTh M€OUa U JJUIAIICOUIA YaCTO COBMEILAIOT.
Bo MHoOrux ciaydasx ImOBEPXHOCTbH DJUIMIICOMIA NMPUHUMAIOT 3a INIOCKOCTb, a
npu yuére cepruuHOCTH 3EMIIM CUUTAIOT €€ IIapOM, PABHOBEIHUKUM 110 00BEMY
3eMHOMY aumncouay. Pagmyc Takoro mapa s amuncouna KpacoBckoro
IIPUHAT PaBHBIM R=6371,11 km.

YroObl yOenuTbcss B MPAaBOMEPHOCTH MPHUHATUS HEOOJbLIMX YYACTKOB
MECTHOCTH 32 IUIOCKOCTb, CJIEAYET pacCMOTPETh BIMSHHUE KPUBU3HBI 3€MJIM HA
JIMHEVHBIE U3MEPEHUS B IIpeenax €€ OrpaHUYCHHBIX TEPPUTOPUI.

1.2. BausiHue KpUMBU3HBI 3eMJIH
HA U3MEpPeHNe FOPU30HTAIBHBIX U BEPTHKAJIbHBIX
PacCTOSAHU I

JUisi reoMeTpuuYecKoro aHajin3a MEpbl BIUSHUS KPHUBU3HBI 3€MJIM Ha
U3MEpPEHUS TOPU3OHTAIBHBIX PACCTOSHUN Ha MOBEPXHOCTH c(hepounsa BO3bMEM
11ap, paBHOBEJIUKHUN MO 00BbEMY 3€MHOMY JJUIMIICOMIY, C paauycoM R u B
Touke A npoBenéM kacarenbHyto AC (puc. 2)

CoenunuB npsmoit Touky C ¢ neHtpom mapa (okpysxkHoctu) O, Ha ero
MOBEPXHOCTH NOJydyuM TOuKy B. JlomycTum, 4TO Ha ITOBEPXHOCTH IIapa
usmepeno paccrosiuue AB (d). Torma neHTpaibHbii yron o OyneT paBeH B
4B d
==
MECTHOCTH ObllIa u3MepeHa He kpuBas AB, a npsmas AC, To, BUAUMO, B JJIMHE
ATUX JMHUN OyJIeT UMETh MECTO HEeKoTopoe pacxoxaenue Ad=T- d.

B cBoto ouepenp, T = Rtga mw d =Ro wmm Ad = R(tga - a).
Pa3znoxuB TaHreHc B (YHKUMOHAJIBHBIM PSS M OTPAHUUYMBUIMCH JIBYMS
NEPBBIMU YJIEHAMU €r0, NOJYyYUM

paHHaHHOﬁ MCpC a Ecnun AOIIYCTUTH, YTO HAa AJAHHOM YYaCTKC

o’ o’
Ad=R(a + 5 o) WM Ad=R?.
Tak xkak U3MepeHus: BeAyTCsS HEMOCPEICTBEHHO HA 36MHOM MOBEPXHOCTH,
TO yroia o ciueayet 3aMeHuTh depe3 d/R. Torma Oyaem uMeTh
d3
3R*

Ad =

2)



Ah

Puc. 2. Cxema BIusiHMS KpUBU3HBI 3€MJIM HAa U3MEPEHHS PACCTOSHUIN

Ecnu nonmyctuth, yto mnuHa iuHauu AB paBHa 10 kM, a paguyc mapa
6371kM, TO BenuuuHa HUCKakeHUs (Ad) B JJIMHE JIMHUU W3-32 HEYYTECHHOIO
BIUSIHUSA KpUBHM3HBI 3emin Oyner paBHO mpumepHo | cm. Benmumna Ad
HA3bIBACTCA aOCOIOMHOU TIOTPEUTHOCTBIO ompeneneHuss AmHbl (d) gaHHOM
JIUHUH.

AOCOIIOTHBIE MOrPETHOCTH JIMHENHBIX U3MEpEHUN cinabo
XapaKTEepU3ylOT MX C KAaYE€CTBEHHOW CTOpPOHBI. J[€MCTBUTENBHO, HaIpUMED,
aOCOJIIOTHAsE TOTPELIHOCTh MU3MEPEHUs Kakoil-iubo nuHuu paBHa 20 cM.
Xopomo wiu rpy0o u3MepeHa JnaHHas JnuHuUA? be3 cpaBHeHHMs coO Bcel
U3MepAeMOl JJIMHOM Ha 3TO OTBETUTh 3arpyaHurensHo. K  mnpumepy,
u3Mepssiach JUIMHA CTOJNa U Oblia jomyiieHa aOCONIOTHAs MOTPENIHOCTh B
u3mepenun 20 cm. Kak ke MOXET OBITh OIIEHEHO JaHHOE W3MEPEHHE, ECIH
JUIMHA cToJyia cocTtaBmwiua 1,5 m? O4eBUIIHO, UTO JAHHOE U3MEPEHUE BBHIMTOJIHEHO
oueHb T1py06o0. C Apyroil CTOPOHBI, C TaKOH ke abCOTIOTHON MOTPEIIHOCTHIO
obu10 M3MepeHo paccrosinue 10 Jlynsr (300 000 km). B 3TOM ciydae, kakyio
OLIEHKY MOHO JaTh HameMy uzmepeHuto? O4eBUIHO, KaK OTJIMYHYI0. [ToaTomy
JUHEWHbIE HM3MEPEHUs] XapAKTEPU3YIOTCS, KaK MPaBUIO, OMHOCUMENbHbIMU
HNOTPEMIHOCTAMH TO €CTh OTHOIIEHHEM a0COJIOTHOW MOTPEHIHOCTH KO BCEM

U3MEPSIEMOM JUIMHE
1 Ad 1

T d d/nd
3)



OTHocHTEeNbHAs MOTPEIIHOCTh BCErJa BbIPAXKAETCsl MPOCTOM ApoObIO, B
YUCJIHUTENE KOTOPOH MUILETCA €JUHULA, & B 3HAMEHATENIe YHUCIIO, MOJYyYEHHOE
IPU JIeJICHUU BCEH JUIMHBI HAa a0COTIOTHYIO MTOTPEUTHOCTbD.

B nmanmHOM mnpumepe npu u3MEpeHUH UIMHBI JUHMM B 10 kM mon
BJIUSIHUEM HEYYTEHHOW KPUBU3HBI 3eMiiM Oblila JOIYIIeHa MOrPelHOCTh B 1
CM.

[ToacraBmnsist 5tu 3HadeHus B Gopmyny (3), MOIYyYUM OTHOCHUTEIHHYIO

HOTPELIHOCTD
I lem lem B 1
T 10ku  1000000ck 1000000
[lo Teopum BEpOSTHOCTH Takas MOTPEUIHOCTh CUMUTAETCA HCYE3AIOLIE
MaJloi BETUYMHOMN, a B T€OJIE3MUECKON MTPaKTHUKE €€ BOOOIe He TPUHUMAIOT BO
BHHUMAaHHE.
Orcrofa crienyer, 4To TEPPUTOPUS 3EMHOM IMOBEPXHOCTU TUAMETPOM
20 kM (10 kM B oaHy cTtopoHy U 10 KM B JIpyryro) MoxeT ObITh MpPHUHSTA 3a
IJIOCKOCTb.
Uto Kacaercs BIMSHUS KPUBHM3HBI 3€MJIM HAa U3MEPEHUS BEPTHKAJIbHBIX

pacctostHuii (Ah), To U3 aHanm3a puc. 2 BUaHO, npuHsaB Ah 3a nyry pamuyca d,

Ah=Lod
2
wi, cyudérom a=d/R, Oyaem umerthb
1d?
Ah=——. 4
SR 4

Ecnu pgomyctuth, 4TO paccrosiHue MexJy Toukamu A v B cocraBiser
BCEro JIMIIb | KM, TO OIIMOKa B BEPTUKAJIBHOW JJIMHE COCTABUT § CM, a IpH
pacCTOSHUM 3 KM COCTaBHT yxke 71 cm.

B unxeHepHOH MpakTHKe OlMOKa B ONPEIEICHUHN BbICOT JIONYCKAETCs Ha
I kM xoma He Oonee 2-5 cM. Otrcroga ciemyer, 4To Jaxke MpPU HEOOJBIINX
TOPU30HTAJIbHBIX PACCTOSHUAX MEXKIY TOUKAMM He cledyem npenedope2ams
KpUBU3HOU 3eMu.

1.3. OcHOBHBIE CHCTEMbI KOOPAUHAT

PemnB riaBHYIO 3a1ady reoJe3WM, MOKHO NPUCTYNUTh K PELICHUIO U
OCTaJIbHBIX 3a/1a4.

JInst  wm3yuyeHus  3€MHOM  IOBEPXHOCTH C  LEIBIO  IOJIYYECHUS
Tonorpaduyeckoil nHPOPMaLMU O HEW WIN PEUICHUs] HHKEHEPHO-TEXHUUECKUX
3a7a4 MPUMEHSIETCSI Memoo NnpoeKyuti, KOTOPbIA 3aKII0YaeTCsl B CIEAYIOIIEM.
N3ydyaemble TOUKM (PU3MUECKONW MOBEPXHOCTH 3€MIIM NPOEKTUPYIOTCS Ha
IIOBEPXHOCTh JJUIAIICOUA ITYTEM OIPEIAEIEHUs COOTBETCTBYIOIINX BEJIWYMH B
TON WM MHOW CUCTEME KOOpPAMHAT, CBSI3aHHOM C MaTreMaThdecKoud (opMou U



pasMepamu 3emuid. B reone3un npuMeHsIIOTCS pa3InuHbIE CUCTEMBI KOOPIMHAT.
OcTaHOBUMCSI HA HEKOTOPBIX U3 HUX.

1.3.1. CucreMa reoe3n4eckux KOOpaANHAT

B naHHON cucTeMe KOOpAMHAT IIOJIOKEHHE TOYEK B IPOCTPAHCTBE
ONpeAENsAeTCs TPEMSI BEIIMUMHAMU: T€OAE3UYECKON IMpOoTON B, reoneznueckon
nonrotoil L u reone3nueckoit Beicotoir H (puc.3) . ['eonesnueckas mupora u
JIOJITOTA  ONPEACIISIIOT MOJOKEHUE TOYKM HA TMOBEPXHOCTH DIUIUIICOMJA, a
BBICOTA — PACIOJOKEHUE TOYKH (A) 3€MHOW MMOBEPXHOCTH OTHOCHUTEIHHO

ctheponna.

[ToBepxHOCTH

[Timockocth 3
MepHIuaHa CeMITH
IInockocTh IToBepxHOCTH
JKBATOpa chepouna

P,

Puc. 3. Cxema reone3anyeckux KOOpAUHAT

l'eooesuueckou wupomoii B Ha3bIBaeTCAd yrojl MEXAy HOpPMajbl0 K
NOBEPXHOCTH 3JUIMIICOWJA B JIaHHOM TOYKE M IUIOCKOCTBIO T€0J€3MYECKOro
JKBATOpa, TO €CTh IUIOCKOCTHIO, MEPIEHAUKYISIPHOW K Majod OCH B LEHTpE
AJUIMIICOUA.

l'eooesuueckou oOonecomou L Ha3pIBaeTCs JBYTPAHHBIA YrOJl MEXIY
IJIOCKOCTBIO  HAayaJbHOI'O  TE€OJIE3MYECKOT0 MEpHUJHAaHA U  IUIOCKOCTBIO
re0/Ie3NYECKOr0 MEpUJINaHa, MPOXOASIIETO Yepe3 JaHHYyr Touky. [lmockocTtsb
reo/1e3NYECKOro MEPUANaHa IPOXOAUT Yepe3 NaHHYI0 TOUKY U Majllyl0 OChb, OCb
BpALLEHUS SJTUIICON/IA.

l'eooe3uueckoui évicomoit H Ha3pIBaeTCS pAacCTOSIHUE MEXIY TaHHOU
TOYKOM Y IOBEPXHOCTBIO JUIANICOUAA IO HOPMAJIU K HEU.

I'eone3nueckre KOOpAMHATHI BRIUUCISIOT 110 PE3YIbTaTaM I'€0Ae3UYECKUX
U3MEpPECHUM.
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1.3.2. CucreMa aCTpOHOMUYECKUX KOOPAUHAT
Hap;my C IrecoAC3NYCCKUMHU KOOpAWHATAMU HMMCHOTCA aCTPOHOMHUUYCCKHUC
KOOpJAMHATBI @ W A, KOTOpBIE OIPEHCISIIOTCA M3 ACTPOHOMHYECKUX

HaOJFOIEHMIA.
Acmponomuueckoi wupomou ¢ HA3BIBACTCS YTON MEXKIAY OMBeCHOU

JUHUCH B TAHHOM TOUYKE M TUIOCKOCTBIO HEOECHOTO AKBATOPA.
Acmponomuueckou 0o12omoti A Ha3bIBAETCA IBYTPAHHBINA YIOJI MEXIY
IUIOCKOCTBIO HAYaJIbHOI'O MEPUAMAHA U IUIOCKOCTBIO ACTPOHOMHUYECKOIO
MEpHINaHa, MPOXOISIIIETO yepes JAHHYIO TOUKY. IT;mockocTh
ACTPOHOMMYECKOT0 MEPUIMAHA MPOXOAUT YE€PE3 OTBECHYKO JIMHUIO B JTAHHOU
TOYKE U OCh BpaIllCHUS 3eMIIH
[Iupotet B m @  OTCUMTHIBAKOTCS OT  3KBaropa K MOJOCaM |

u3mensitores ot 0 10 90 rpaaycoB ¢ yka3zaHHMEM CEBEPHOM WIIM FOKHOU IIUPOTHI
(cm. wimm ro.am.). Homrotst L W A OTCUMTHIBAIOTCS OT HAYaJIbHOTO
(I'puHBHYCKOTO0) MepUAMaHa K BOCTOKY (B.J1.) U 3amajny (3.11.) U HU3MEHSIOTCS OT
0 1o 180 rpamycos.

['eone3nueckre W acTPOHOMUYECKHE KOOPAMHATBHI OTIMYAIOTCS H3-3a
HECOBIAJICHUSI OTBECHBIX JIMHUN U HOpMaJiel K MOBEPXHOCTHU AJUIUIICOUIA. DTO
OTJIMYUE 3aBUCUT OT BEIUYMHBI YKJIOHEHMSI OTBECHBIX JHHHI, KOTOpas B
PABHUHHBIX PAaliOHAX COCTABIISIET OKOJO 5 CEKyH[, B TOpHBIX panoHax — 10-15
CEKYH/I, B aHOMaJIbHBIX ciydasx — 10 40 cekyHn u Ooiee.

[Tpu menkomacmTaOHOM KapTOrpaUpOBaHUHM 3THUM Pa3IAYHEM MOKHO
npeHeOpeys W 3HaYEHUS IIUPOTHI U JIOJITOTHI CYUTAIOT KOOpAMHATAMH OOIIei
CUCTEMBI TeorpaduIecKuX KOOpIuHAT.

1.3.3. [IpocTpancTBEHHAA NPSMOYTOJIbHAS

CUCTCMA KOOpAUHAT

B nacrosiee BpeMs B IeoAe3uM CPaBHUTEIBHO LIMPOKO IPUMEHSIETCA
CUCTEMAa MPSIMOYTOJIbHBIX KoopauHat XYZ c HavyaioM B HeHTpe O 3eMHOro
amunconsia (cM.puc.3); och Z COBMENIEHA ¢ MaJIOW OCBIO AJUIUIICOUIA, OCH X U
Y pacnosararorcs B INIOCKOCTH 3€MHOIO JKBaTopa — IiepBas B CEYCHUH
Ha4yaJIbHOTO MEPHUJNAHA, BTOpAas — MNEPINECHAMKYJSPHA K HEW ClIeBa OT IEPBOM
eciau cMotpeTh o ocu ZO. IlosnoxeHne Touku A Ha MOBEPXHOCTH AJUIUIICOUAA
B OTOU cucrteme omnpenensercs koopauHaramu X =01, Y =12, Z=2Ap u Ha
MOBEPXHOCTH 3eMu OTMETKOM H = AQA.

B »T0ii cucteme nenecooOpa3HO OINpPEAeNATh MOJIOKEHHE OOBEKTOB Ha
OKOJIO3EMHBIX OpOUTax (paKeT, UCKYCCTBEHHBIX CITyTHUKOB 3€MJIM) WJIU TUTAHET
COJHEYHO! CUCTEMBL.

[Ipu BBIMOTHEHUH TE€OIE3UNUECKUX PAOOT HA OIPAHUYEHHBIX TEPPUTOPUSIX
3€MHOW MOBEPXHOCTH MPHUMEHEHUE TE€OAEC3UYECKOM CUCTEMBl KOOPAMHAT
CTAHOBUTCS HEYNOOHBIM BCIIEJCTBUE HEOJMHAKOBBIX JIMHEHHBIX pPa3MEpoB
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YIJOBBIX E€IUHULl IMIMPOT M JOJTrOT B Pa3HbIX TOYKAX U MO Pa3IUYHBIM
HaIpaBJICHUSIM.

[ToaTOMy cucTeMa MIOCKUX HPSIMOYTOJIbHBIX (JI€KapTOBBIX) KOOPAMHAT,
MO3BOJISIIOLIUX TP MaTeMaTH4ecko o0paboTKe pe3yibTaTOB I'€0JIe3MUYECKUX
U3MEpPEHUN HUCIOJIb30BaTh (POPMYJIbl ITUIOCKOW T'€OMETPUU U TPUTOHOMETPHH,
ABJISIETCS MIPEANIOUYTUTENBHEN.

X (€)
A
1y -C3 1 - CB.
A
Ya
Xa
() O , Y (B)
111 -103 11-10B
(t0)

Puc. 4. Cxema miockux MpAMOYTOJIBHBIX KOOPAHWHAT

DTy cucteMy 00pa3yloT [IB€ B3aUMHO NEPIEHIUKYJAPHBIC MpsSMBbIC
JMHHH, JIeXKAalllie B TOPU30HTAIBHOM MJIOCKOCTH; OAHY M3 JMHUN COBMEIIAIOT C
MEPHUIMAHOM, TPHHUMAS €€ 32 OCh aOCHKCC X C MOJIOKUTEIHHBIM HAIIPABICHUEM
Ha ceBep, a BTOPYIO — 32 OCh OPJAMHAT y C MOJIOKUTENIbHBIM HalpaBiICHUEM Ha
BOCTOK (puc.4). 3a Hayasio koopauHaT O IPUHUMAETCS TOUKA MEePEeCeUeHUs: ITUX
npsMbIX. Takas cucreMa Has3bIBaeTCs NMPaBoil; YETBEPTH HYMEPYIOTCS 1O XOIy
4aCcOBOM CTPEINIKM, HAUMHasl ¢ TIEPBOIl CeBEpO-BOCTOYHOMN YeTBEpTH (pHC.4).

[lpy mpou3BOJIBLHOM BBHIOOpPE Hayajda KOOpPAMHAT TOJO00HAas cUcTeMa
Ha3bIBaeTCsl yacmuou. EE€ CpaBHUTEIBHO HIMPOKO MPUMEHSIOT MPH PEIICHUU
OTIEJIbHBIX HMH)XKEHEPHO-TEXHUYEeCKHX 3adad. Jlng mepexoga OT 4YacTHOM
CUCTEMbl KOOpJIMHAT K o0Omed reorpaguueckoil Hy»HO 3HaTh KOOPAMHATHI
Toukd O M yroa Mexay MOJOXKHUTEIbHBIM HallpaBlIeHHEM OCH X U CEBEPHBIM
HampaBlIeHUEM MEpPUAHAHA.

1.3.4. 30nanvHas npamoy2onvHas cucmema KoopouHam
Kak oTtmeuanoch BBIIIIC, HauOolee paouOHaJIbHA B IIPAKTHYCCKOM
OTHOHICHHUH INIOCKAsA IMPAMOYTOJIbHAA CHUCTCMa KOOPAHWHAT. OI[HaKO IIPUMCHUTD
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e Ha MOBEPXHOCTH 3JUIMIICOUJIAa TpoOIeMaTH4HO. M3BECTHO, YTO MOBEPXHOCTH
chepousa Henb3s U300pa3UTh Ha IUJIOCKOCTH 0€3 HCKaKEHUH, TO €eCTh
HEBO3MOXHO COOJIOCTH MOJHOTO MOAOOUS T€OMETPUYECKHX IOCTPOCHUNM Ha
IUIOCKOCTA U MOBEpXHOCTH »yuiurncouga. [loaTomy HalTH Takoil 3aKoH
U300paKEHUS TTOBEPXHOCTH AJUIMIICOUAA HA MIOCKOCTH MPOEKIUHU, UCKAKEHUS
Ha KOTOpOM ObUIM Obl MUHUMAJBHBI, SIBISETCS 3a/Jauell IMEepBOCTEIEHHOM
BA)KHOCTH.

B nacTosiimee Bpems B kapTorpaguu 3aKOHOB U300paKEHUS TTIOBEPXHOCTH
AJUIMIICOUIA HA MIIOCKOCTH MHOECTBO, YTO 3aBUCUT OT LIEJIEBOTO HA3HAYCHUS
npoekiuii. B reome3um kemareneH TaKOW 3aKOH HW300paKeHMs, KOTOPBIMA
oOecrieurBad BCIO TEPPUTOPUIO  CTpPaHbl e€OUHOU  CUCMEMOU  NIOCKUX
NPAMOY20TbHBIX KOOPOUHAN, YTO IPUBOJUT K €IUHOOOPA3UI0 MaTeMaTH4YECKOM
00pabOTKH  pe3yiabTaTOB M3MEPEHUNH U  E€JUHOM CHUCTEME CO3JaHusd
tonorpadguueckux kaprT. [Ipu 3TOM HCKaxkeHUS HaA TUIOCKOCTH MPOEKIINU
JOJDKHBI OBITh MUHUMAJIBHBIMM HWJIM HMCKaXXaJUCh Obl HE BCE JJIEMEHTHI
re0/Ie3NYECKUX MOCTPOEHUM, a TOJIbKO HEKOTOPhIE U3 HUX, HAPUMED, IITUHBI
CTOpOH, W 4YTOOBI B Mpejenax OINpeAesIEHHON 30HbI MaciuTad H300pakeHHs
MOXXHO OBUIO CUMTaTh IOCTOSHHBIM. TakuMU CBOMCTBaMHM 00JIaJlaloOT
KOH@OpMHble TIPOCKIINH:

a) YIJ0Bbl€ HCKa)KEHUSI OTCYTCTBYIOT;

0) MacmTab B JaHHOW TOYKE OJJMHAKOB [0 BCEM HAIIPaBJICHUSIM;

B) B TIpenenax HEOONBIIMX YYaCTKOB MacIITad MOXHO CYHUTATh
MPAKTUYECKU MOCTOSHHBIM;

) U300pakeHue HEOONBIINX YYACTKOB MOJ00HO HAType.

[lepeuncieHHbiMu cBoMicTBaMu oOnanaer npussTtas B crpaHax CHI
CUCTEMa IUIOCKUX MPSMOYTOJbHBIX KOOpAWHAT B mpoekiuu [aycca-Kprorepa.
["aycc mpemnoxun u o0ocHOBan 3Ty mpoekuuto, a Kprorep nan pabGoune
dbopMyIIbI 1J1s1 BEIYUCICHUHN B 3TON MTPOCKIIUH.

Cucrema xoopauHat ['aycca-Kprorepa omnpexaensiercss cCleayrOuuMHU
YCIIOBUSIMHU:

a) n300pakeHUe Ha MIOCKOCTU PABHOYTOJILHOE;

0) oceBOil MepUIMaH U 3KBATOP M300paKAIOTCS HA MIIOCKOCTU MPOEKIINU
OPSIMBIMH JIMHUSIMU, TIPUHUMAEMBIMHU 32 OCH a0CIHCC M OpJIMHAT C HA4aJoM
KOOPAWHAT B TOUKE UX NIEPECCUCHNS;

B) Macmitad BJOJb OCEBOI0 MEPHAMAHA MOCTOSHEH W TPUHAT PaBHBIM
eAMHMUIIE.

B cBoell mpoekiuu, KOTopash Ha3bIBAETCS PABHOY2OIbHOU HNONEPeyHo-
yununopuueckou, laycc TNpeIIokKUI TOBEPXHOCTh JIUIMIICOMAA JEIUTh
MepHIraHaMH Ha 30HbI IMUPUHON 6° 10 poarore (puc.S).

31ech BO3HMKAaeT HOBOE IMOHATHE MEpUAMaHa — OCEBOM, OObSICHEHHE
KOTOpOMY OyJET IaHO HUXKE.

I'paduueckn mnpoekinusa ['aycca MoxkeT OBITh OOBSCHEHA CIEAYIOIIUM
obpazom (puc.6).
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P,

Puc. 5. Cxema feiieHust 2JUIAICOUIA Ha 30HBI

B munuHap cooTBETCTBYIOIIETO AMaMeTpa MoMemaeTcs: chepousi TaKum
o0Opa3om, 4TOOBI CpeqHHil (ocegou) MepuUIMaH 30HBI Kacajcsi MOBEPXHOCTH
WIMHIpPA, a KpallHUEe MEPUANaHbl Pa3BepPTHIBAINCH HA MOBEPXHOCTHh LUIHHIPA
C MUHUMAJIbHBIM UCKQKEHUEM.

' Hummaap

1]
—

Cpennuii (oceBoit) MepuanaH

——— Kpaiinuii MmepuauaH 30HbI Ha
MIOBEPXHOCTH IIIMIICOUAA

\
I OkBatop

|

Kpaitnue Mmepuarianbl 30HbI Ha
MOBEPXHOCTH IIMIIUHIPA

Puc.6. Cxema n3o0pakeHus 30HbI Ha TTIOBEPXHOCTH ITUIMHAPA

Ecmu mpokarute ceponn (mmap- asist JydlIero MOHUMAaHUS T€OMETPHU
IPOEKIMHK) 110 LUIMHIPY, IOBOPAYMBas €ro Ha 6° U BBIAEIAA MOJIYyYEHHYIO 30HY
Ha TIOBEPXHOCTH IMJIMHJIPA, TO TIOCIIE pa3pe3aHus MOCIEIHETO BIOJb MOJIFOCOB
U pa3BEPTKHM €ro Ha IUIOCKOCTh TOJYYHM OOIIYI0 KapTUHY HW300pakeHHs
sauncounsa B npoekuuu [aycca-Kprorepa (puc.7).
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l13oma 230oHa 330Ha 430Ha 530Ha 630Ha

Puc.7. Cxema uzobpaxenus >ummncona B nmpoekiun ['aycca — Kprorepa

Kak BuguM, B Kaxa0il 30HE UMEIOTCS JIB€ B3aMMHO NEPHEHIUKYJISIPHbIC
NpsIMbIE JIMHUHU, OTBEYAIOIIWME YCJIOBUIO CHUCTEMbl IJIOCKUX MPSIMOYTOIbHBIX
KoopauHaT. B ka0 30He 0CeBOM MepuauaH MPUHUMAETCS 3a OCh abcIuce, a
sKkBaTOp (OOmMI JisE BCEX 30H) 3a OCb OpPAMHAT C TOJIOKUTEIbHBIM
HaIpaBJI€HUEM COOTBETCTBEHHO Ha CEBEp W BOCTOK. JIMHUU, mapanienbHble
OCEBOMY MEpHJMAHY W 3KBATOpY, 00pazyloT KOOPAMHATHYIO CETKY. Takum
o0pa3oM, MOJy4YeHa CHCTeMa IUIOCKUX MPSMOYTOJIbHBIX KOOPJIMUHAT, >KECTKO
MPUBS3aHHAS K MOBEPXHOCTHU DJUIMIICOMIA, - HA4ajJo KOOPAMHAT IS KaIou
30HBI UMeeT: mupoTy B = 0, moarory Lon = N x 6° — 3°. 3nece N — HOMep
30HbI, Becero 301 60 u cu€T ux BeAETCSA K BOCTOKY OT [ ' puHBHYa

N3 ananuza puc.6 BuaHO, yTo Hanuuue 60 30H OPUBOAUT K TOMY, YTO
pasHble TOuku (a, B, ¢, d) B pa3HBIX 30HAX MOTYT HUMETh OJWHAKOBHIC
KoopauHatbl. UToObI M30€XaTh BO3HUKAIOIIEH HEONPENENEHHOCTH MU
OTPULIATENBHBIX 3HAYCHUM OPJIMHAT, HEMEUKUN Y4€HBIM baymrapn npemnoxun
K BeauumHEe opauHaThl npubaBiaTh 500 KM W K TMOJMYYEHHOMY pe3yJbTaTy
MPUTIMCHIBATL HOMEP 30HBI. Hampumep, nelcTBUTENbHBIE KOOPAUHATHI TOYKH
D B uetBEpTOIii 30HE (CM. pucC.7) paBHBI:

X=6311524m, ¥V =-182365wm.

[To npennoxenuto baymrapaa 3T KOOpAUHATHI OYyT 3aITUCAHBI:
X=6311524wm, V=1[4]317635m.

Kak mnokazanum wnccimenoBaHMsi, IMIECTUTIPATYCHBIE KOOPAMHATHBIE 30HBI
BIIOJIHE YJIOBJIETBOPSIOT 110 TOYHOCTU MEJIKOMAcIITaOHble ChEMKH. B nmpoexunu
I'aycca-Kprorepa nckaxxeHHsl JUIMH JIMHUM BO3PACTAIOT II0 MEpe yAAIECHUS OT
OCEBOI0 MEpHJIMAHA U TIOCTUTAI0T MAKCUMAaJIbHBIX 3HAYCHHUI Ha KParO 30HBI.
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Benuunna uckaxkeHust MOXeT OBITh paccurTaHa 1o ¢popmyJie

as =Yg (5)
2R*
rae Yep= %, R — cpennuii pagnyc kpuBu3Hbl, X; Y| U X; Y, —

KOOPJIMHATHI KOHIIOB OTpe3Ka S.

Hckaxenus B JUIMHaX JIMHUA ~ Ha Kpaw 30HBI JIOCTUTAIOT B

OTHOCHUTEIBHOM BBIPAKEHUH BEIUYNH LAY L 1 Taxue nexanenns
T § 1000 1500

HEJIOMYCTUMBI TIPU KPYIHOMACIITAOHBIX ChEMKAX — MpPHU ChEMKE B MacliiTade

1:5000 u kpynHee.

Pemenne aToit mpoOnembl ObUTO TIpemsiokeHo baymrapaom, myTém
IPUMEHEHUSI TPEXTPANYCHBIX KOOPAMHATHBIX 30H C JOJIOTOM OCEBBIX
MEpPUINAHOB

Lon,=n 43’ (6)
r7Ie N — HOMEP TPEXTPATYCHON 30HBI.

B TpéxrpamycHoii 30He MaKCHMalbHbIE HCKaXXEHUS HW300paKEHU B
4 pa3a MeHbIIIE MAaKCUMAJIbHBIX UCKAKEHUH IIECTUTPATyCHBIX 30H.

B HekoTopbIX ciiydasx IJIsi YY4aCTKOB, PACHOJIOKEHHBIX Ha KpasX 30H,
1eaecoo0pa3HO MPUMEHATh YaCTHBIE CUCTEMbI KOOPJIMHAT, MPUHUMAs 332 OCEBOM
MEpUJIMaH, JINHUIO B CEpEeAUHE ydacTka. [[eMCTBUTENBHO, KaK MOKa3ajl aHaJu3
BIIMSIHUSL KPUBU3HBI 3€MJIM HAa U3MEPEHUS JUIMH JIMHUHI (CM. puc.2), B mipejenax
20 KM TOBEPXHOCTh JJUIMIICOUJIa MOXHO MPUHUMATH 3a IUIOCKOCTh. B »TOM
cinydae omuOka Ad B jmuHe d 3a HE ydeT KPUBU3HBI 3€MJIM MOXXET OBIThH
paccuuTana no opmyie

3
M= (7)
rae R — paanyc 3eMiu, npuHATOrO 3a map.

[Tpu puue d =10 km u R = 6371 km Ad =1 cM, 4TO B OTHOCUTEIHHOM
1 Ad 1
BBIpQXKEHUM OyJIeT paBHO —=—~r~——.
N 4 1000000
DTa BeJIMYMHA COOTBETCTBYET MAaKCHUMAaJIbHOW TOYHOCTHU MPU U3MEPEHHUU
paccTosiHUM Ha 3eMHOM moBepxHOcTU. OTCIOJa CIEAYET, YTO B MPAKTHUECKOM
OTHOILIEHNUHU, OCOOEHHO, Ha KpasX 30HbI 11e€J1ec000pa3HO UCIOIb30BaTh YACHHbLE

IIJIOCKHUC ITPAMOYT'OJIBHBIC CUCTCMbI KOOPAWHAT.

2. OPUEHTUPOBAHUE JIMHUN

OpI/ICHTI/IpOBaTB JIMHUKO Ha MCCTHOCTH HWJIM Ha KapTC — 3TO 3HAYUT
OIIPCACIINTL HAIIPABJICHHUC ATOM JTUHUHU OTHOCHUTEIBHO HCXOOHOT'O HAITPABJICHHA.
B reoac3un 3a HCXOJHOC HAIIPaBJIICHHUC IIPHHHUMACTCA MCPHIAHAH. Hpouecc
OPUCHTHUPOBAHUA CBOIUTCA K HAXOXKICHHUIO VYIJIa MCKIY MCpUINAHOM H
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JAHHOM JIMHUEW, IpHUYEM BEIWYMHA YIJla BO3pacTaeT OT MEpHUAMaHa II0
HaIpaBJICHUIO K OPUEHTUPYEMOU JIMHUH (pUC.8).

C
C3 CB
a 0
r=360°A T r=A
L
0 A\A A
3 B
]
=7
r r
r B
103 (0] OB
r=A-180° r=180°-A

Puc. 8. CxeMa opueHTUPOBAHUS JTUHUM, JIEKAIINUX B PA3HBIX
YEeTBEPTAX, U 3aBUCUMOCTH MEX]ly a3UMyTaMHu U pyMOaMu

UtoObl u30€kaTh HEOMPENENEHHOCTU TOJYYEHUS OPUEHTHUPOBOUYHOIO
yrila, HEOOXOIMMO YKa3blBaTh HAIpaBJICHUE BO3PACTaHUS €ro OT TOr0 WM
MHOTO KOHIIa MepuauaHa. Eciiu Bo3pacTaHue yria MpOUCXOJUT OT CEBEPHOTO
KOHIIa MEpHJMaHa IO XOAY YacOBOM CTpPENKH, TO BEJIMYMHA yria Oyjaer
HaxXoauThCs B npenenax ot 0 1o 360° . Dot yIoJ1 Ha3bIBaCTCS asumymom A.

Ecnu Bo3pactanue yriia mpoUCXOAHUT OT OJIMKAWIIETo KOHIIA MEpHUIraHa
(CeBEpHOTO WIIH I05KHOI0), TO €r0 BEJIMYMHA HE MOXKET IpeBbiaTh 90 rpaaycoB
U 37IECh CIIEIyeT BO M30eKaHue HEONMpeaeIEHHOCTH yKa3blBaTh CTOPOHBI CBETA,
TO €CTh YKa3blBaTh, OT KAaKOTO KOHI[a MEpHUJMaHAa OTCUUTAH Yrod U B KaKYyIO
CTOPOHY — K BOCTOKY WJIM 3amajay. DTO yroy Ha3biBaeTcs pymoom r (cM. puc.d).
Hanpuwmep, 1u1st mann «o6» pym6 pasen r = CB:23°10',

Tak Kak 3a MCXOJHOE HAMpaBJICHUE MOTYT MPUHUMATHCSI pa3HbIE BUJIbI
MEpUJIMAaHOB, TO Pa3JIUYalOT HECKOJBKO BHUJOB OPHUEHTHUPOBOUHBIX VTIJIOB:
a3UMyThl HMCTHUHHBIC, Aa3UMYTbl MAarHUTHBIC, JUPEKIIMOHHBIE YTJbI U
COOTBETCTBEHHO UM PYMOBI

2.1. IlousiTHE ICTUHHOTO a3UMYTa U pymoa.
JIMpeKunoOHHbIE YIJIbI

Eci  ropu3oHTAIBHBIE  YIVIBI ~ OTCUHUTBHIBAKOTCA  OT  HUCTUHHOIO
(reorpaduueckoro) MepuauaHa, TO TaKOW a3MMYT Ha3bIBACTCS UCUHHBIM

(puc.9).
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Puc 9. Cxema opuentrpoBanus nHuu AB 110 HICTUHHOMY a3UMYyTy

Kak BuaHo u3 anammsza puc.9, mis npsmMod AB nCTHHHBIMN a3uMyT B
pa3HBIX TOYKax €€ HEOJAMHAKOB, TaK KaKk MEpPUIUAHbl MEXIy Co0oM
HEMapaJuIeNIbHbI, TO €CTh a3uMyT JUHUU AB B Touke A A,, B Touke C Ac 1 B
Touke B Ap paznuyaercs Ha BEJIMUUHY y :

Arx=Actrn=Asty,, (8)
rje y - COMMKEHUE MEPUIMAHOB COOTBETCTBEHHO B Toukax C u B.

Conudicenuem MEPUIAMAHOB HA3BIBAETCA YIOJI MEXIY HAMpPaBICHUSMU
IBYX MepuauaHoB B gaHHbIX Toukax (A m C, A u B) mpsamoii (AB).
COnmxeHre MEpPUIUAHOB 3aBUCUT OT IIUPOTHI ¢ PACIOJIOXKEHUS MPSIMOM U €€
JUIMHBI | ¥ MOXET OBITh BBIYMCICHO MO (opMyJie, BHITEKAIOMIEH M3 aHalIM3a
puc. 10.

Benuunna cOnumxeHuss MEepUAMAHOB Y B paauaHax paBHa nayre AB

. . AB
nenénHout Ha paguyc AC, TO eCTh Y=
rne  AC=AO tg(90-9), AO=R, AB = .
OTtcroga cONMMKEHHE MEpPUIMAHOB, NPOXOIAIIMX 4Yepe3 Touku A u B,
paHo - lE00 9)

Km

Cnenyer ormetuth, 4yto 1o (opmyne (9) ompenensercss HU3MEHEHUE
VCTUHHOI'O a3uMmyTa Uil OJHOM M TOM K€ IPSMOM B Pa3HbIX TOYKAX €€, MpHU
NepEeMEIICHUH M0 TPSIMOM a3uMyT H3MEHSIETCS Ha BEIUYUHY COJIMKEHUS
MEpPHUIMAHOB. JTO 3aMEUYaHUE OTHOCUTCS TOJBKO K TEM ClydasM, KOorja
MOJCYMTHIBAIOTCS A3UMYThl B pPa3HbIX TO4ykax mnpsmou. Ilpm mnepexome ot
UCTUHHOTO a3MMyTa K JUPEKIHMOHHOMY YTy W, HaoOopoT, BMecTo | crmemyer
MOJCTABJIATh Y — OPJAMHATY TOYKH B JAHHOM 30HE.

AzumyT nunHuu AB HasbiBaeTcs mpameim, a BA — obpamuvim.
3aBUCUMOCTh MEXJy HHUMH BbIpaxkaeTcs: (popMyoit

Apa =Aap+180°+ 5. (10)
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KacarenbHas (mosryieHHas JTHHHUS) KacarenpHas (mosyaeHHas JTUHHMS)
K MEpPHIHaHy B TOUYKE A K MEpHIHaHy B TOUke B

HIMpoTa

Puc.10. Cxema onpenenenus COMMKEHUS MEPUIMAHOB Ha oTpe3ke AB

A3UMYTBI HIMEIOT «HEJOCTATOK»: 3HAUEHUE €T0 B PA3HBIX TOYKAX MPAMOU
HE 0CTa€TCs MOCTOSTHHBIM U U3MEHSETCS Ha BETMUMHY COMMKEHHS] MEPHUIUAHOB.

[TosTOoMy a3uMyThl B KQ4€CTBE OPUEHTUPOBOYHBIX YIJIOB MPUMEHSIOTCS
Ha cdepudeckoil mnoBepxHOCcTH 3emiau. [lpu u300pakeHUU HIITUNICOMAA B
npoekuun ['aycca-Kprorepa u MaremaThyecko 00pabOTKe pe3yibTaToB
re0JIe3MYECKIUX H3MEPEHU B KOOPJAWHATHBIX 30HaX YJIOOHEE IOJIb30BaTHCS
MJIOCKUM OPUEHTHUPOBOYHBIM YTJIOM, HA3bIBAEMBIM OUPEKYUOHHBIM.

Jlupexyuonnvim yenom Ha3bIBAETCS MIIOCKAM YTOJI MKy HAIPABICHUSMHA
Ha IUIOCKOCTHM OCEBOI0 MEpHUJMAHA WIM JIMHUSAMH, NApauIeIbHBIMH €My, W
HalpaBJIeHUEM Ha JaHHYI0 TOuky (puc.ll, 12). Cuér nMpeKIMOHHBIX YIJIOB H
CBSI3b MX ¢ pyMOamMu BeA€TCAd TaK e, KaKk MU a3uMyToB (cM. pwuc.).
JIMpeKmoHHbIe YTkl 0003HAYaIOTCS TpedyecKoil OyKBOM d.

B nienTpe 30HbBI TUPEKIMOHHBIN Yroj paBeH UCTUHHOMY a3uMmyTy (7 =0),
a B OCTAJbHBIX CITydasx, YYUTBIBACTCS COMMKEHNE MEPUINAHOB

a=A-y. (11)

[IpuHaTO cuuTaTh COJMMKEHUE MEPUAUAHOB MOJOXKUTEIBHBIM, €CIU

TOYKa, HarpuMmep, M, pacnoyio’keHa K BOCTOKY OT OCEBOTO MEpUIMaHA B TAHHOM
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30HE, U OTPULATEIBHBIM, €CIM TOYKAa M pacrojio)keHa B 3alaJHOM ITOJIOBUHE
KOOpAWHATHOM 30HHI (puc.11).

N N N

OceBoli Ntepuanan

G— Hctunnbie MCpUAUAHBI _—

S S S

Puc.11. Cxema pacnosoxeHusi 0CEBOro MepuuaHa U HCTUHHBIX MEPUINAHOB Ha
Kpasix 30Hbl ¥ JAHHOW JIMHUU

BBenenue TOHATHS AUPEKIIMOHHOIO yIjla TMO3BOJIAET  YIPOCTHUTh
BBIYUCIIUTEIbHBIE PAa0OThl B KOOPAMHATHBIX 30HAaX 32 CUET HEU3MEHHOCTH
BEJIMYMHBI yIJIa MO BCEU IMHE NpaAMod AB W mpsmou NUPEKIUMOHHBIA YTOJ
OTIHYAeTCs OT 06pamuozo posHo Ha 180°

a,; =a,, +180°. (12)

Puc.12. Cxema opueHTHpOBaHUS TMHUHA AB 110 THpEKIIMOHHOMY YTy
Yro xacaeTcst pyMOOB, TO MPSAMOM U 0OpaTHBIA PyMOBI, KaK OT HUCTUHHOTO

MEpUIMAaHa, TaK M OT OCEBOr0 B OJHOW TOYKE MNPSIMOM JIMHUM DPABHBI IO
BEJINYMHE, HO MMEIOT Ha3BaHWs NPOTHUBOINOJIOXKHBIX udeTBepTreil. Hampumep, B
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TOM U JPYrOM Cily4asx pymMO MpsIMOTO HAalpaBJICHUS — CB:45°10' paBeH pyMOy
06pATHOTO HATPABIICHHS B IIPOTUBOIONOXKHOM ueTBeptH, F03:45°10.

Ecnu pyMOBI onpeAensroTcss B pa3HbIX TOYKaxX MPSIMOW, TO AJi pyMOOB
OT UCTUHHOTO MEpUJMAaHA OHU OTJIMYAKOTCA HE TOJBKO IIPOTHUBOIIOJIONKHBIM
Ha3BaHWEM YETBEPTEH, HO M BEIMYMHON CONMIKEHUS MEpPUIUAHOB (MpsAMOil
CB:45°10'; o6patusiii 103: 45°10° + » ), a mst pymba OT 0CEBOro MepHAHaHA

M3MCHEHHII 110 BenuuMHe He mpoucxomuT (mpsmoit CB:45°10° |, o6parHbiit
103:45°10)).

2.2. [lousiTHe MATHUTHOTO a3UMYTA.
3aBUCHMMOCTb MEXKAY a3MMYTAMU
U JUPEKUUOHHBIM YIJIOM

[Ipu pemieHuu  NpakTHUYECKUX  3a7a4  yJoOHEe  IMOJb30BaTHCS
OpPUEHTUPOBOUYHBIMH yTJIAMH, HAa3bIBAEMBIMH MACHUMHbIMU A3UMYMAMU , TaK
KaK OHU JIETKO OMPENENSIOTCS C MOMOUIBIO MPOCTHIX T'€0JIe3UNYECKUX MPUOOpPOB
— Oycconmu WiM KOMITaca, B KOTOPBIX HAIpPaBJICHHUE MAarHUTHOTO MEpHIuaHa
MpPEACTaBICHO HAMIPABICHUEM MAarHUTHOU CTPEJIKH.

BepTtukanbHas IJIOCKOCTb, MNPOXOJAIas 4Yepe3 KOHIbI MarHUTHOU
CTpEJIKH, O00pa3yeT mnIoCKOCMb MACHUMHO20 Mepuouana. YTol MEeXIy
MJIOCKOCThI0 MAarHUTHOTO MEPHUAMAaHA M IUIOCKOCThIO MCTHHHOIO MEpUJIMaHa B
JAHHOW TOYKE HA3bIBAIOT CKIOHeHUeM & macHumuou cmpenxu (puc.11).

WctruHHBI Mepuanan Hctunnblii Mepuauan
N N
<4— MarauTHBIN —>
+ 0 MepuInaH -0
Y L
BocTounoe ckionenue 3amnaaHoe CKJIOHEHHE

Puc.13. Cxema cKJIIOHEHMSI MATHUTHOW CTPEIKU
B KOOPJIMHATHBIX 30HAX

CkJIOHEHHE OTCYUTHIBAETCSI K BOCTOKY W K 3amaay OT HCTUHHOTO
(reorpaduueckoro) MepuanaHa; B MepPBOM ClIydya€ OHO HA3bIBA€TCSI BOCTOUYHBIM
U CUMTAETCSA TOJOXKHUTEIbHBIM, a BO BTOPOM — 3alagHbIM W CUHUTACTCA
orpuniareabHbIM. CleayeT mpu 3TOM UMETh B BHIY, YTO MAarHUTHAs CTpPEJKa
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o0pa3syeT yeo.1 Hak1oHe s TI0 OTHOIICHHUIO K IJIOCKOCTH FOPU30HTA. DTOT yroi
YBEIMYMBAECTCS IO MEpe YIAJIeHHs OT HSKBaTOpa K MAarHUTHBIM [OJIIOCaM,
KOTOPBIMH  HA3bIBAIOTCS TOYKHM CXOXKICHUS CHJIOBBIX JIMHUNA 3E€MHOIO
MarHeTu3Ma B CEBEPHOM U IOKHOM IMOJyIIapusx. MarHuTHble TOJIOCHl HE
COBIAAAIOT C reorpadMyeCKUMH MOJIOCAMU M PACIOJIONKEHBI BHYTPH 3EMIIH.
Yron Mexay Ocblo BpallleHHs 3eMJIM M MPSMOW, COCIUHSIONICH MarHUTHBIE
IIOJIFOCHI, COCTABIISIET OKOJIO 11,50.

Takum oOpa3zoM, yeos, omcyumanHslli Om Ce8epHO20 KOHYA MACHUMHO20
Mepuduana no xoody 4acogoli cmpenKu, HA3bleaemcs MASHUMHBIM A3UMYMOM,
m3mensiercst ot 0 10 360°.

OT MarHUTHOTO MepHUANaHa U3MEPSAIOTCS (OMPEESIOTCS) U MAarHUTHBIE
pyMOBI. 3aBUCUMOCTh MEXJYy MAarHUTHBIMU a3UMYTaMH U pyMOaMu Takas xKe,
KaK MEXIy UICTUHHBIMH a3UMyTaMHu U pyMOamu.

3aBUCUMOCTh K€ MEXAYy MCTUHHBIMU a3UMyTaMd U MAarHUTHBIMHU
BBIPAXXAEeTCs ¢ YYETOM 3HAKA CKJIIOHEHHS] MAarHUTHOM CTPENKU

Aver = Ay +6. (13)

OTcro1a MOXKHO 3aMKcaTh U 3aBUCUMOCTb MEXIY TUPEKIUOHHBIM YTJIOM

¥ MarHUTHBIM a3uMyTOM (cM. opmyity 11)
a=A,.+5-7. (14)

HeoOxonumMo OTMETHTH, YTO BEIMYMHA MArHUTHOTO CKJIOHEHUS HE
OCTa€TCs TMOCTOSHHOM M WMMEET BEKOBbIC, TOJMYHBICE U [la)K€ CYTOYHbBIC
NEePUOANYECKUE MU3MEHEHUS; 3TH M3MEHEHUS ClIelyeT YYUThIBaThb B MpOllecce
IIPOU3BOJICTBA re0Ie3NYECKUX U3MEpEeHUN IIyTEM VICTIOJIb30BAHUS
CUCTEMATHUYECKUX HAOIOICHHH, BBITIOJHIEMbIX HA METCOCTaHIIUSAX.

3. TOIIOTPA®OUYECKHUE KAPTbHI U IIVIAHBI
3.1. Ilnan u kapra. lIpodpuian

Kapmoti wna3biBaeTcsi yMEHBIIEHHOE M300paK€HUE Ha IIOCKOCTH
3HAUYUTETLHON YacTH 3€MHOM MOBEPXHOCTH, MOCTPOEHHOE IO OMpeIeICHHBIM
MaTEMaTUYECKUM 3akoHaM (mpoekuus l'aycca), y4UTBHIBAIOUIMM KPUBHU3HY
3emuin. Ha Tomorpadumyeckux kaprax B OTIMYKME OT Teorpaduueckux
NU300pakaroTCsl 3HAYUTENIbHO MEHBIIME YYacTKM MECTHOCTH, HO € OoJibliei
TOYHOCTBIO M NOJPOOHOCTHIO, YTO MO3BOJISIET pEIIaTh HA HUX pa3IMYHbIE
UHXEHEPHO-T€0JIe3UYECKUE 3a/aud, BO3HUKAIOUIME MpPU HPOECKTUPOBAHUH
coopyxkennii. Emé Oompimnasi moapoOHOCTh U TOYHOCTh M300paXKEHUST 36MHOM
MOBEPXHOCTH JIOCTUTAETCS Ha TONMOrpapuuecKux rniaHax.

IInanom Ha3bIBAETCS YMEHBIIEHHOE U TMOAO0HOE U300paKeHUe
TOPU30HTAJILHOM MPOEKLMHU y4acTKa 3¢eMHOM ITOBEpXHOCTH. [Ipu 3TOM KpuBHU3HA
3emiu He yuuThiBaercs (mpoekius ['aycca-Kprorepa).
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Ilpoguns — 5TO yMEHBIIEHHOE H300paKEHUE BEPTUKATBLHOTO
pa3pe3a MECTHOCTH, BBIOJIHEHHOE B JABYX MaciuiTadax: MO TOPHU30HTATbHON
OCH WJIW OCH PACCTOSHUN MPHUHMMAETCS 3HAYEHHUE OJHOTO Macmitadba, a Io
BEePTHKAIBHON OCH WJIM OCH BBICOT BBIOMpAaeTCs MacmTad 3HAYUTEIHbHO
KpymHee i1 OoJsiee penbeHOro um300pakeHUs IEeperu0oB MECTHOCTH
(0OBIYHO BepTUKANBHBIN MacmTad B 10 pa3 kpymHee rOPU30HTAIBLHOTO).

3.2. Macuitadobl. TouHOCTH MacCIITA00B

Cmenenv ymenvuienus JVUHAW Ha IUIAHE WA KAapT€ OTHOCHUTEIBHO
20PU3OHMANLHBIX NPOAOICEHUl COOTBETCTBYIOIIMX JIMHUMA Ha MECTHOCTH
Ha3bIBaeTCA MaciTaboM. MacimTad KapThl MOXKHO ONPEIETUTh U3 OTHOLUEHUS
i :L, (15)
M L
rae L — aivHa ropu3oHTanbHOM MPOEKIUU JIMHUM HAa MECTHOCTH; | - 1juHa
ATOM K€ JINHUU Ha KapTe.

B reone3un macmTabd BeIpaxaroT MPoCTOd JpOObI0, B UUCITUTENE KOTOPOM
BCErJa €IMHUIA, a B 3HAMEHATese 4yuciao M, mokas3bIBarolee, BO CKOJIBKO pa3
JUIMHA OTPE3Ka Ha KapTe MEHbIIE JJIMHBI 3TOr0 K€ OTpe3Ka Ha MECTHOCTH.
Takoi maciiTa® Ha3bIBAETCS YUCIEHHBIM.

Ha xaprax ¥ 1u1aHax YMCIEHHBIM MacliTad MOJIUCHIBAETCS HUXKE
yeprexka, a moj HUM aaércs ero pacmudposka. Hampumep, macmrad KapTbl
1: 25000. a Hmxe MOXHO mpouutaTh «B | cm m1maHa 250 MeTpoB Ha
MECTHOCTH.

B Poccum  ycTtaHOBIEHBI ~ CIEIYIOIIME  OCHOBHBIE  MAacIITaObl
TONOrpapUUECKUX KapT U IJIAHOB:

1: 1000000 -B lcm 10 xm Tonorpapuyeckue
1: 100 000 -B lcm I xm

1: 50000 -B lcm 500 m KapTEhI

1: 25000 -B lcmMm 250 m

1: 10 000 -B lcmMm 100 m

I: 5000 -B lcm 50 m Tonorpaduueckue
1: 2000 -B lcm 20m

I: 1000 -B lcm 10 m TUTAHBI

I: 500 -B lcmMm SMm

3Hast YMCIEHHBIN MacmTad KapThl, MOXKHO ONpPENETUTh JUIMHY JTUHUU Ha
MECTHOCTH, U3MEPHB €€ BeNIMYMHY Ha Kkapte. Hampumep, Ha kapre macimrtaba
1:25000 mu3mepen otpesok 1 = 3,54 cm. Torga nnmHa COOTBETCTBYIOIIETO €My
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TOPU30HTAJIBHOTO OTpe3Ka Ha MECTHOCTH MOXET ObITh OIpeiesieHa U3
IPOIMOPLIMH:

lem -250 M,

3,54cm -Lwm, (16)
OoTCIOJIa L=3,54 x 250 = 885 m.

AHanornyHo pemaercs W oOpaTHas — 3agadya, KOTJIa H3MEpPEH
TOPU30HTAJIBHBIA OTPE30K Ha MecTHocTH L M ero HeoOXonMMO HaHECTH Ha
KapTy, TO MPOIMOPLUS PEIIAETCS B OTHOILIEHUY BEJIMYUHBI .

IIpy  MaccoBeIX  U3MEPEHHAX W  IOCTPOEHUSAX  IOJB30BATHCS
dbopmyoii (16) He Beceraa enecooOpa3Ho, a MOpo M HEBO3MOXKHO (TIpu padboTe
C IJIAaHOM KpymHOro mMaciiraba). JIedcTBUTENbHO, €ClIM B3SITh OTPE30K JUTMHOM,
Hanpumep, 3,54 cM, TO MOCTPOUTH €ro Ha IUIAHE KPYHHOro Macmrada
npobnematuyHo. Kpome TOro, mpu MaccoBbIX H3MEpPEHUSX OOBEM TaKUX
nocrpoeHudt Oyaer 3HauutenbHbIM. IlosTomMy mpum pabore ¢ KapToii
UCIIOJIB3YETCSl TaK Ha3bIBAEMbBIN JUHeliHblli MAcIITad, KOTOPBIA MPAKTUYECKU
pemaer mnponopuuio (16) rpaduueckum crnocodbom. s 3TOoro Ha mnpsMoi
HECKOJIBKO pa3 OTKJIAJBIBACTCS OTPE30K JIMHOW | mnu 2 cM, Ha3bIBa€MbIM
ocHosaHuem MaciTaba (puc.14).

I I [ \
500 0 500 1000 1500 2000 2500
1:25000 <ochoBanug
B 1 cm 250 meTpoB Mmacrirada
2 cm

Puc.14. Cxema jmHelHOro macurrabda

Kpaitauit neBbiii otpe3ok aermat Ha 10 paBHbIX yacteil. COOTBETCTBEHHO
3aJIaHHOMY YMCJICHHOMY MAacIiiTa0y MOAMUCHIBAIOT KAXKI0€ JEJICHUE JTUHEHHOTO
Mmacmrtaba. Hampumep, mias yuciaenHoro macmrada 1:25000 mpu ocHOBaHHUM
auHEeHHoro Macmraba 2 cM. (cM. puc.14) kaxaoe AeeHue crpaba OyIeT paBHO
500 M, a KaxkJ10€ JIeTIEHUE JIEBOTO OTPE3Ka paBHO COOTBETCTBEHHO 50 M, Ha a3
MOKHO OIPEIETSATh IECAThIE TOJIH JACJICHUS, TO €CTh 5 M .

[Tonp3yroTcs ~ JTUHEWHBIM  MacImTaboM  CIASAYIONIAM  00pa3oM.
3adukcupoBaB HM3MEpPUTENEM OTPE30K Ha KapTe, TMpPaByld HOXKKY €ro
YCTaHABJIMBAIOT HA IITPUX OAHOTO W3 OCHOBHBIX JEJICHUN TaK, 4TOOBI Apyras
HOXKKa Tionajda Ha ocHoBaHue JeBee 0 (HmyneBoro nenenws). Ha puc.14
pacCcTosIHHE MEXJy KOHIAMHM HOXEK UHpKyns paBHO 2650 M. B cimyuae
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HECOBIIAJICHUSI KOHIIA JIEBOM HOXKKHU C IENBIM JEICHUEM JOJIH €r0 OMpPEIesIIOT
Ha rjas3.

JIuneitHplidi MacmTad MO CpaBHEHUIO € OOBIYHOW JMHEHKOH C
MUJUIUMETPOBBIMHU JICJICHUSMH HE TOBBIIIAET TOYHOCTU ONpPEAeNeHUs JUIHH
OTPE3KOB, HO TMO3BOJISIET OTKA3aThCs, KaK OTMEYAJOCh BBIIIE, OT PEIICHUS
IPOIOPIIHIA u npu MHOTOYHUCIICHHBIX U3MEPEHUIX MOBBICUTD
MPOU3BOJUTENILHOCTh PA0OT MO ONPEAENEHUI0 JUIMH OTpe3KoB. TOYHOCTH
oTpeeNIeHUs JJIUH JIMHUN N0 TMHEITHOMY MaciuTady coctaisieT npumepHo 0,2
nenenus. Ecau B OCHOBaHMU JIMHEHHOTO MaciiTada MpUHAT OTPE30K B 1 cM, TO
rpaduueckas mounocms (t,) nmuaetHoro macmrabda Oyzaet pasHa 0,2 mm. Takas
TOYHOCTh U3MEPEHUI BIOJHE YCTPAUBAET UCIIOJHUTENEH IPU paboTe ¢ KapToi
U HE JOMycTUMa mpu pabote ¢ miaHoM. UToObl yOeauThCS B 3TOM, CIEAyET
pPaccMOTPETh MOHATHE TOYHOCTH MAacIITa00B M MPOU3BOAUMBIX U3MEPEHHIA.

TouHocTh wyuciaeHHOro wmacmraba (t,)  ompexaensieTcs rpaduueckon
TOYHOCTBIO (t,) MOCTPOEHHMsS JNIOOOrO IUIAHA WM KapThbl, BEIMYMHA KOTOPOTO
npuHuMaeTcst paBHbIM 0,1 MM, TOUHEe STOTO OTPE3KH Ha IJIaHE HE MOTYT OBIThH
n3o0paxkeHbl. OTCIOlIa CIEAYeT, UYTO MOYHOCMbIO HYUCIEHHO20 Macuimaba
HA3bIBACMCSl 20PU3OHMATILHBIL OMPE30K HA MEeCMHOCMU, COOMBENMCMEYIOUULL

0,1 mm Ha kapme unu niawe,
ty = tp X M. (17)

CrenoBaTelIbHO, TOYHOCTH YKa3aHHBIX BBINIC YHCICHHBIX MacmTaboB
OyIyT paBHBI:
1: 1 000 000 t=0,1 mm x 1 000 000 =100 000 mm = 100 m
1: 100 000 t=0,I mmx 100000=10000mMm =10m™m

1: 50 000 t=0,Immx 50000=5000Mmm = 5m

1: 25000 t=0,Immx 25000=2500Mm = 2,5M™

1: 10 000 t=0,1mmx 10000 = 1000MM = 1M
1: 5000 t =0,1 mmx 5000 = 500mm = 05mM =50cm
1: 2000 t =0,1 mmx 2000 = 200mm = 02m =20cm
1: 1000 t =0,1 mmx 1000 = 100mm = 0,1m =10cm
1: 500 t =0,1 mmx 500 = 50 mm = 005mM= 5cm

OTcroia MOYKHO pacCUUTaTh TOYHOCTh M3MEPEHUN (TIOCTPOEHHI) IJIMH
JVMHUM HAa TOM WIM HWHOM KapTe WIHM IUIAaHE C MCIIOJIb30BAHUEM JIMHEWHOTO
macmtaba. Kak oTmewanock Bbllle, Tpaduyeckass TOYHOCTh JIMHEHHOTO
Macmtaba paBHa npuMmepHo 0,2 HaumeHblIero jAeieHus ero. CienoBaTenbHoO,
JUIs TUHEMHOro Macmraba ¢ ocHOBaHMEeM ero 1 cMm rpadudeckas TOYHOCTh
omnpeneneHusl AIuHbl oTpe3ka Oyner paBHa 0,2 MM, 4yTo B 2 pasa rpyoee
TOYHOCTH YMCJIEHHBIX MacTaboB. Ecinu yyecTs, 4TO B COOTBETCTBUHU C TEOPHEM
BEPOSITHOCTU TpeJieNibHas OMMUOKa U3MEPEHUs JITMH JIUHUN MOXeET ObITh B 2-3
paza 0oJjbIIe Ciay4yaiHOM, TO TOUHOCTh MU3MEpPEHUH (MTOCTPOEHUs) JIJIMH JTUHUN
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pe3ko magaer. OtTcioAa BHIHO, UYTO TIJIa30MEPHAsl OLEHKA 4YacTH JIeJIeHUH
JUHEWHOro MaciiTada CHUXKAET TOYHOCTh U3MEPUTEIBbHBIX Pa0OT Ha IUIaHAX U
KapTax, 0OCOOGHHO TPH MCHOJb30BAHUM JIMHEUHBIX MACIITa00B, B OCHOBAaHUU
KOTOPBIX TIOJIOKEH OTpe30K 2 cM u Oosiee. UToOBI n30€kKaTh OLIEHKH JEICHUI
Ha TJIa3 ¥ MOBBICUTh TOYHOCTH OIpPEJCJICHMs JJIMH JMHUW Ha Kaprte (IJ1aHe),
OPUMEHSIOT TONEPEeUHbI MacmTad, Ha3blBaeMbId B OOMXOJE MacuimabHOU
nunetixou. OH CTPOUTCS HA OCHOBE TMHEHHOTO MacIiTaba.

st 3TOTO Ha HPSIMOM OTKJIAJbIBAIOT HECKOJIBKO pa3 OTPE30K, paBHbIN 1
WIK 2 CM, Kak 3TO OBLJIO CHIETIaHO MPHU MOCTPOSHUHU JUHEHHOro MacmrTaba. U3
MOJIYYEHHBIX TOYEK BOCCTAaHABIMBAIOT MNEPHEHAUKYISAPBI K O3TOW MPSAMOM
(puc.15). Kpaiinee neBoe OoCHOBaHUE ACNSIT HAa JECATHh PaBHBIX 4YacTeW, a Ha
NEepPHEHIUKYJIApax OTKIAJbIBAIOT JEeCATh TakuxX ke jeneHuil. Yepes
MOJIyYCHHbIC Ha MEPHEeHAMKYJSIpaX TOYKH MPOBOJAT MapajijieibHbIE JIMHUU.
JleBoe KkpaifHee JeneHHE HA BEpPXHEH JIMHUM TakKe pa3OuBaeTCs Ha JIECSTh
PaBHBIX YacTed, KOTOPBIE COCAMHSIOTCS MPSMBIMU C HUKHUMHU CIICIYIOIIUM
o0pa3oM: HyJIEBOE JIeJI€HHE Ha HH)KHEM OCHOBAaHUU COEJMHSIETCS C MEPBBIM Ha
BEpXHEM, INEPBOE HA HUKHEM OCHOBAHMHM CO BTOPHIM Ha BepxHeM. OTpe30k
“aB” Ha3bIBACTCS HAUMEHBIIHUM JICJICHUEM IONEepPEeYHOro macimrada Wid €ero
mounocmowio (t;), on Oyner paBeH 1:100 miuHBI OCHOBaHMs MaciuTaba. Takoit
MOTIEPEYHBIN MacImTad Ha3bIBACTCS HOPMANbHHIM WU COMeHHbIM. TOYHOCTH

MOTIEPEYHOT0 MaciTaba MOKET ObITh BIUKCIIEHA IO PopmyIie
AB
tl'I = > (1 8)
mn
raie AB — BelMuMHA OCHOBaHMS, B CM, M - YUCJO ACJICHUHN B KpailHEM JIEBOM

OCHOBAHHMH, N - YHCJIO I'OPHU30HTAJIBbHBIX HHHHﬁ, cuuTada ICPBYIO JIMHUIO 3a 0.

T 1T 111 AAA T MNERN /
| L W L L, G O NIl \
AR RY 4NN A\

P10 \ \
PP IAT T U AN /
4NN NN /
Pttt \
[N \
W T W O O O \
RIS \

100 70 50 30 100 100 200

1:10 000
B 1 cm — 100 meTpoB

Puc.15. Cxema nomnepeyHoro macuraba
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Eciu ocHoBanune macmraba paBHo 1 ¢cM u oHO mojeneHo Ha m=10, a
YUCJIO TOPUBOHTAIBHBIX JMHUN n=10, TO TOYHOCTH TAKOTIO IOMEPEUHOTO
Macitaba OyneTr paBHO t; =1 cm/10 x 10 = 0,1 MM, €ro TOYHOCTH
COOTBETCTBYET TOYHOCTHM UHCIEHHOro Maciuraba. Eciu B ocHOBaHHH
nornepeyHoro Maciraba oyaer 2 cM u 0oJiee, TO TOYHOCTh OINPEACIICHUS IJTUHBI
OTPE3KOB IUJIaHA WJIM KapTbl COOTBETCTBEHHO cHU3MTCHA. Kpome Toro, Bce
PacCyKJIEHHUS O TOYHOCTH IMOMEPEUYHOro MacimTada OTHOCSATCS K MacIITaOHBIM
JIMHEVKAaM, U3TOTOBJIEHHBIM B 3aBOJCKHX YCJIOBHUAX C I'PaBUPOBKOM JIMHUWM Ha
metaie. Eciu monepeunsiit macmrad mocTpoeH rpaduueckum myTéM, TO UM
MOJIb30BAThCSl HEJB3s, TaK KaK TOYHOCTh €ro Oy/JeT CBeJeHa MPAKTUYECKH K
TOYHOCTH JIMHEMHOr0 MacTada.

Ecnum npuHATE Ha cXeMe UIMHY OCHOBaHMS | cM, TO IONEpEYHBIN
MacmTab OyJeT MOAMHMCAaH TakK, Kak 3TO MOKazaHo Ha puc.l5. Haumenbmuit
OTpe30K “aB” (Ha BTOpPOM ropu3OHTAIBHOUN JNUHUMK) OyaeT paBeH 1 M. [Ipomecc
onpeJeNeHus JUIMHbl OTpe3Ka, U3MepeHHOro Ha kapre macmrabda 1:10 000,
3aKJII0YAETCS B CIEAYIOLIEM.

3adukcupoBaB M3MEpPUTENIEM OTPE30K Ha KapTe WM IUIaHe, MPaBYyIo
HOXXKY €ro YCTaHAaBJIMBAaIOT HAa IITPUX OJHOTO W3 OCHOBHBIX JIE€JICHUM Tak,
9yTOOBI Jpyras HOXKKa Iioraja Ha OCHOBaHUE JIeBee HYJIEBOTO JeleHHs (Kak
MOCTYTIAJU B CIy4ae ¢ JMHEHHBIM MaciiTabom). Ecnu neBas HOKKa MUPKYIS HeE
COBIAJIa C LENbIM JAeieHueM (cM. puc.l5, BepTHKalibHAas JIMHUS), TO LUPKYJIb
NepeMeIaeTcsl IMOCTyNaTellbHO BBEPX JO COBMEIICHUS JIEBOMI HOXKHU C
HAKJIOHHOM JIMHUEW OCHOBaHWs. J[JIMHA JMHUM paBHA CyMME OTPE3KOB OT
HYJICBOTO JIEJ€HUSI JO0 MPABOW HOXKKHU LIUPKYJISI TUIFOC YHMCIIO TMOJHBIX MaJbIX
JEJICHUN JIEBOr0 OCHOBAaHMS M IUIIOC YKCIO HAUMEHBIIMX JIEJICHUW «aBy,
COOTBETCTBYIOIIEE HOMEPY TOPU3OHTAIBHOMN JIMHUM, HA KOTOPOIl pacmloOKEHBI
uriibl u3Mepurtens. Ha puc.15 paccrostHue Mexay HOXKKAMHU ILHUPKYJST B
ykazaHHOM Macitade papHo 200 m miroc 60 M u witoc 4 M, TO ecTb 264 M.

Kak ormedasioch BbIllle, OCHOBAaHHME MTONIEPEYHOr0 MaciTadba paBHO 1 uiu
2 cm. OgHako uHOTIA Lesaecoodpa3Ho OpaTh UHON pa3Mep ocHOBaHUs. Tak 1 cm
panMoHaabHO Oparh I 4HMcieHHbIX MacmrTadoB 1:1000 u 1:10 000, 2 cm
g Macmra6os 1: 500, 1:5000 u 1:50 000, 4 cm — 1:25 000, 5 cm — 1:2000.
Torna ocHoBanne macmrada Oyaet kpatao 10 m, 100 m u 1000 m.

3.3. Homenkiarypa Tonorpaguyeckux Kapr
U IJIAHOB

[Tox HOMEHKJIATypOW KapT W IUIAHOB MOHUMAIOT CUCTEMY pasrpadku H
0003HAUCHUHN, OMPEICIAIONIYI0 TOJIOKEHUE JIMCTOB KapT W IUIAHOB Ha
MIOBEPXHOCTH DJJUIUIICOMAA. B OCHOBE HOMEHKJIATYphl KapT TOTO WM HHOTO
MaciiTada HMCIHOJIb3yeTCs MEXIyHapoJHas pasrpadxa JUCTOB KapT mMaciiTadba
1:1 000 000, xoTOpas mojy4aeTcst CaeAyromM 0opa3om (puc.16).
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Bcst moBepxXHOCTB A/UIMIICOU A JEIUTCS MEpUIMaHaMU Ha KOJIOHHBI 4epe3
6° 1o JOJITOTE W MapaJUIeNIAIMU Ha PSAIbl 4epe3 4°, Paner 00o3HauaroTCA
3arjaaBHBIMM OyKBaMHU JAaTMHCKOTO angaButa oT A 10 V K ceBepy U Iry OT
9KBATOpPA, & KOJIOHHBI HyMepyloTcs mugpamu ot 1 g0 60, ¢ HavajgoMm cyéra
OT Mepuauana ¢ gomnroroii 180°, HoMep KOIOHHBI OTIMYAIOTCS OT HOMEpa 30Ha
Ha 30 egunui,. Hanpumep, nna CaparoBa, pacnoioK€HHOTO B 8-i1 30HE, HOMED
KOJIOHHBI OyJieT paBeH 38.

R — T AB > 120
% Vi 7 ﬂz}j \ 108
78 g4 90 96 102

Puc.16. Cxema pazrpadxu moBEpXHOCTH IILTUIICOUIA HA TUIOCKOCTH
0
(Boctounee mepuauana 0-180" u ceBepHee 3KBaTOpA)

Takum oOpazom, aucT kaptel MacmTada 1:1 000 000 orpanuyeH c 3anaga
U BOCTOKAa MEpUIWAHAMH, IOJTOTHl KOTOPBIX pPAaBHBI JIOJITOTE MEPUIAHMAHOB
COOTBETCTBYIOIIMX KOOPJMHATHBIX 30H, C IOra M ceBepa MapajuiesiMUu C
IIUPOTON, KpaTHOM 4°, IlenTpanbHble MEpUIMAHBI JIMCTOB KapT MaciinTada
1:1 000 000 coBmagarOT C OCEBBIMH MEPHUIMAHAMU IIECTUTPATYCHBIX 30H.
Orcroga JOATOTY UEHTPAIbHBIX MEPUIUAHOB JIMCTOB KapT MHJUIMOHHOTO
MaciTadba MOXKHO BBIYHCIHTH 10 (hopMyJie

L =6"Q — 183°, (19)
rae Q — HoMep KOJIOHHBI.

N3 BbllIecKa3aHHOTO CIEAYeT, YTO HOMEHKJATypa JHCTa KapTbl
macmtada 1:1 000 000 Oynmer comepkatb OykBY psiga U HOMEpP KOJOHHBI.
Hanpumep, HoMeHKIaTypa KapThl, Ha KOTOpO#l pacmonoxxkeHn CapaToB, UMEET
cienymoiee o6o3HaueHue M-38 ¢ 10ATOTOM MEpUIMAHOB: 3aMagHOTO A —4%n
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BOCTOYHOTO A =48’ W C MHMPOTON mapamieneil: 10KHOH ¢ =48" u ceBepHOU
@ =52 (puc.17).

M —38
A= 42° A, = 48°

o, = 52° 52°

0= 48" 48°
42° 48°

Puc.17. Homenknatypa nucra kaptsl Macitada 1:1 000 000

Pasrpadka Tomorpaduueckux kapT Oojiee KpymHOro Maciirada
YCTaHABIIMBAETCS C COOJIIOJIEHUEM CIICAYIOIIUX YCIOBUM:

1) rpaHuIiaMu KapT ciay>KaT MEPUANAHBI U HapalIeiu;

2) pa3Mmepbl JIUCTOB KapT JOJDKHBI OBITh YAOOHBIMH JJIsSi W3JaHUS |

MPAKTUYECKOTO UCIIOJIb30BAHUS;

3) nuctsl kapT Macmtada 1:1 000 000 noJKHBI JETUTHCA Ha 1IEJI0€ YUCIIO
KapT 0oJiee KpynmHOro Maciraoa;

4) HOMEHKJaTypa BCEX JHCTOB KapT KPYMHOrO MaciTaba JIOJKHBI
BKJIIOYATh HOMEHKJIATypy KapThl macmitaba 1:1 000 000, a nist kapt
macmtaba 1:50 000 m kpynHee — HOMEHKJIATypy JIMCTa KapTbl
macmtada 1:100 000.

Takum oOpa3om, pasrpadka 1 HOMEHKIATypa 0030pHO-TONOrpaPUIecKux

KapT OyzaeT cienyronieit (puc. 18, Tadm. 1).

Omun suct kapthl Macmtaba 1:1 000 000 comepxkuT 4 nucra KapThl
macmraba 1:500 000, o6o3naueHnble OykBammu A,b,B.I"; HOMeHKnIaTypa 3THX
aucToB uMmeeT Bua: M-38-A mwm b,B,I.

Opun nuct xapThl MacmTaba 1:1 000 000 comepkut 9 JTUCTOB KapThl
macmtada 1:300 000, koropble 0003HaueHbl puMCcKUMHU LUPpamu ot 1 1o 1X. B
HOMEHKJIaType KapT MJaHHOrO Macmraba 3TH Ludpel CTaBATCS Mepen
HOMEHKJIaTypo# nucta kapthl Macmradba 1:1 000 000 — 1(wmm 11,111,...,1X)
- M-38.

Opun nuct kaptel Macmtaba 1:1 000 000 comepkut 36 AUCTOB KapThl
macmtada 1:200 000, o0o3HauYeHHbIE TaKXKE PUMCKUMHU LHUPpamu oT 1 110
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XXXV1, HO mnOpocraBisieMble TIOCI€ HOMEHKIATYphl KapThl MaciiTada
1:1 000 000 — M-38-1(mmm 11,111,.... XXXV1).

M — 38 M — 38 M - 38
1|11 vl vive
1 11 111 !
A b V11|VI111 E X1|X11
1V \Y% V1 i
B r i
vil | viil | 1x
: XXQV 1
A A A__A A A A A Al
1:500 000 1:300 000 1:200 000
<« 1:1 000 000—> «—1:1 000 000 —» <« 1:1 000 000—>
Puc. 18. Cxema paszrpadku 0630pHO-TONIOrpaPUuecKux KapT
Taomuna 1
Homenknatypa 0630pHO-TonorpaduuecKkux KapT
Macmrab Yucno nucros Homenknarypa Pasmep pamku
B OJTHOM JIMCTE IMOCJIEIHETO
KapTLI KapTBI MacmTa6a JIUCTAa KapTLI 110 LHI/IpOTe 10 JOJITOTE
1:1 000 000
1:1 000 000 1 M-38 4° 6°
1:500 000 4 M-38-T 20 3°
1:300 000 9 1X - M-38 1220/ 20
1:200 000 36 M-38 XXXV1 40/ 1°
1:100 000 144 M-38-144 20/ 30/

B cBoro ouepenr pasrpadka m HOMEHKJIATypa TONoOrpauyeckux KapT
oyner cnenyromieit (puc. 19, Tabun. 2).

Onun nuct kaptel Macmrtada 1:1 000 000 comepkut 144 nucra KapThl
macmrtada 1:100 000, oGo3nauaemble apadckumu 1uppamu ot 1 go 144,
KOTOPBIC CTaBATCS TOCJIE€ HOMEHKJIaTypbl KapTbl Macmtaba 1:1 000 000 -
M-38-144(unu 1,2,...,143).

Janee HoMeHknaTypa JucTOoB KapThl Macmrtaba 1:100 000 saBnsiercs
OCHOBOH pa3rpadku JIUCTOB KapT Oojiee KPYMHOTO MacmTadba, To €CTh OJJHOMY
mucty kaptel macmrtaba 1:100 000 cooTBercTBYIOT 4 NMucTa KapThl MaciiTadba
1:50 000, ob6o3nauaembie OykBamu A,b,B,I’, U HOMeHKIaTypa KapT 3TOro
Mmaciutaba umeet cienyromuii Buga: M-38-144-A(unu b,B,IN).
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Omnomy nucty kapThl Macitada 1:50 000 cooTBeTCTBYIOT 4 JIMCTa KapThl
macmtada 1:25 000, ob6o3nauaeMbie OykBamu a,0,B,r, M-38-144-0(unu a,B,r).

Onnomy ety KapThl Macitaba 1:25 000 cooTBeTCTBYIOT 4 JIMCTa KapThl
macmtaba 1:10 000, o6o3nauaempie 1udpamu 1,2,3,.4, M-38-144-A-0-4
(wm 1,2,3).

M - 38 M —-38—144 M —-38—144 —T-(r-4)

1 ]2 IBEEIEE
314 | o1 (23 |24
A b a 6
""'"'"E‘"E":*""""" B r B T
121122 131 {132 3
1330134 | 11t 143 f14a %
A A A A A A A A

1:100 000 1:50 000 1:25 000 — 1:10 000
< 1:1 000 000—,| | 1:100 000 > | le 1:50 000 >

Puc. 19. Cxema pasrpadku Tonorpaduyeckux Kapt

Tab6auna 2
HomenknaTypa Tonorpagudeckux KapT
Macmrab Yucno nmuctoB Howmenknatypa Pa3mep pamku
B OJHOM JIUCTC IIOCJICOHECT O
KapThl KapThI IpeabIay- JImcTa KapThl 110 IMMUPOTE | MO JOJITOTE
mero macuirada

1:100 000 - M-38 —144 20/ 30/

1:50 000 4 M-38 —144-T 10/ 15/

1:25 000 4 M-38-144-T'-r 5 7,5

1:10 000 4 M-38-144-T'-r-4 2,5 3,75

Ha »>tomM HomeHnknatypa kapt 3akaHuuBaeTcsi. HomeHkiatypa
TonorpauyecKkux IUIAHOB 00pa3yeTcss OT HOMEHKJIATYphl KapT Macitadba
1:100 000 (puc. 20, Tabm. 3).

Taxk omnomy nucty kapthl MacmTaba 1:100 000 coorBercTByeT 256
auctoB TutaHa macmTaba 1:5000, oGo3nadaembie 1udpamu ot 1 go 256,
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3aKIIOYEHHBIMM B CKOOKax M NPOCTaBIsiEMblEe IOCJIE HOMEHKIATYypbl KapT
Macmta6oB 1:100 000, M-38-144-(256 wumu 1,2,...,255).

Homenknatypa mnaHoB wmacmradba 1:2000 oOpa3yercss Ha OCHOBE
HOMEHKJIATyphl Tu1aHoB maciurada 1:5000, rae onHOMY JHMCTY IJlaHa AaHHOTO
Macitaba COOTBETCTBYIOT 9 smcToB IiaHa Macmrada 1:2000, kotopsie
o003HayarTCcs pyccKMMM OykBamMu  a,0,B,I,J,€,K,3,d M 3aKIIOYaeMble B
ckoOkax: M-38-144-(256-a wunu 6,B,T,...,1).

M - 38 — 144 M — 38 — 144 — (256)
1|2 R 15 | 16
: : a § B
17 | 18 b 31 | 32
I O O TS T A r 1 e
229 | 230 — 239 | 240 x > 1
245 | 246 ; L 255 | 256 /
A__A A A A A A
1:5000 1:2000
< 1:100 000 > < 1:5000 >
Puc. 20. Cxema pasrpadku Tonorpadguueckux miaHoB
Tabmma 3
Homenkiatypa Tonorpauyeckux IiaHoB
Macmta6 Yucno nucToB Homenknatypa Pa3zmep pamku
B OJHOM JINCTEC IIOCIICAHET O
IJIaHa IJ1aHa npeabIay- JIUCTA IIJIaHa I10 HIUPOTE 10 JOJITOTEC
mero Macirada
1:100 000 - M-38-144 20/ 30/
1:5 000 256 M-38 -144 — (256) 115" 1'52,5"
1:2 000 9 M-38-144-(256-1) 25"3 7,5"

Homenknatypa minanoB 6osiee kpynHbix Macmtados (1:1 000 u 1:500 —
KaK MPaBUJIO, 3TO TaK Ha3bIBA€MbIE T€HIUIaHbI) UMEIOT 0CO0YyI0 pa3rpadky, Tak
KaK TaKHe IUIAHbI COCTABIIAIOTCS HA I'YCTO 3aCTPOEHHBIX y4acTKaX MECTHOCTH. B
MPAKTUYECKOM TUIaHE ATH TpeOOBaHUS OTHOCATCA M K IUIaHaM Maciitada
I:5 000 u 1:2 000 , xoTOpbIE COCTAaBIAIOTCA B IMPOLECCE NPOEKTHO-
U3BICKATEILCKUX PadoT.
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[TooToMy 111  TOpPOJACKOr0O, TOCEJIKOBOTO W MPOMBILIJIEHHOTO
CTPOUTENILCTBA KPYMHOMACIITAOHBIE TIUIAHBI MOTYT HWMETh KBaJIpAaTHYIO
pasrpadky, He CBSI3aHHYIO C BBIIIEPACCMOTPEHHBIM MOPSAKOM OO0pa3oBaHUs
HOMEHKJIATYPHI.

B sTux ciaydasix 3a ocHOBY pa3rpadku npuHAT iad mMacirada 1:5 000 ¢
pasmepom pamku kBajpata 40x40 cm (puc. 21 u tadm. 4).

Kaxnerii auct mraga macmrada 1:5 000 genmurcs Ha 4 nucra IuiaHa
macmmTaba 1:2 000, o6o3nauaembie OykBamu A,b,B,I" 1 HOMeHKaTypa KBagpara
m1ana Macmraba 1:2 000 Oyetr UMeTh BUT N"-T wm A,B,B,
rme N' - HoMep nncTa miaHa Macinra6a 1:5 000.

Omun nuct mnana macmraba 1:2 000 ¢ pasmepom kBaapara 50x50 cm
nenutcs Ha 4 nucra minaHa macirada 1:1 000 ¢ pasmepom pamMKu KBaapaToB
50x50 cm, o0o3Hayaemble puMcKUMH HUppamu ot 1 1o 1V 1 HOMeHKIaTypa
miana macmraba 1:1 000 umeer Bug N -T - 1V wmm 1,11,111.

Opun nucr mnaH macmraba 1:2 000 ¢ BhlIeyKa3aHHBIMH pa3MepaMHU
nenutcst Ha 16 nucroB miaHa macmrada 1:500 ¢ pasmepoM paMKu KBaJpaToB
50x50 cm, o6o3HauaeMble apabckumu mudpamu ot 1 mo 16, HOMEHKIaTypa
miana Macmraba 1:500 umeer iy N - T'— 16 (1,2,3,...,15)

N N -T N -16
1 2 3 4
A b 1 11
5 6 7 8
B T 1t | 1v 9 |10 111 12
13 14 15 16
A A A A A A A A
1:2 000 1:1 000 1:500
e—1:5000 —— | «—1:2 000— «— 1:2000—»

Puc. 21. Cxema pasrpadku Tonorpaduaeckux miaHoB
KPYITHOTO MaciuTaba

Tabauua 4
HomenknaTtypa Tonorpaguyeckux MmjiaHoB KPYIMHOToO MaciiTada
Macutab Yucno nucTos Homenknarypa Pasmep pamku
B OJTHOM JIHCTE [IOCJIEJHETO KBaJpara,
IJ1aHa 0os1e€e MEIKOTO JIACTA cM
MaciTabda

1:2000 | 4 mmcra B 1:5 000 N -T 50x50

1:1 000 4 muacrta B 1:2 000 N -T-1V 50x50

1:500 16 muctos B 1:2 000 N -T-16 50x50
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3.4. YciioBHBIC 3HAKH TONOTPaQUUECKUX KAPT

Ycnosnvie 3naku — 310 cucteMa 0003HaUYCHU OOBEKTOB MECTHOCTH TIPH
HAHECEHUHU UX Ha KapThl U MiaHbl. OOBEKTh MECTHOCTH Ha TOMOTrpauuecKux
KapTax Hu300pa)katoTcst TonorpaguuecKuMu 3HAKaMU, KOTOPHIE ITO3BOJISIOT
NPaBWIBHO OIICHWBATh OOCTAHOBKY HAa MECTHOCTM M pemaTh 3aJadd,
BO3HUKAIOIME B IPOIIECCE MPOEKTHO-U3BICKATEIBCKUX padoT.

Kaxk u3BectHO, Ha TonmorpadUyecKux KapTax U IUIaHax u300paxaeTcs BCs
Tonorpagus MECTHOCTH, TO €CTh U KOHTYpHAs 4aCTh MECTHOCTH, €€ penbed.

[To3TOMYy YyCIIOBHBIE 3HAaKHM MOKHO HOJPA3JEIUTh Ha KOHTYpPHBIE H
penbedHbIe, KOTOPbIE YCTAaHABIMBAIOTCS M U3JAIOTCS TEOJIE3MYECKOM City k00
CTpaHbl U SABJSIOTCS 0053aTeIbHBIMU JJI1 BCEX OpTraHU3aLHiA.

3.4.1. M3o0paxenue curyauuu (KOHTYpOB)
Ha TOTorpaguuecKuX KapTax M IUIaHax

KonTypHblie Tonorpaduueckie yciaoBHbIE 3HAKU MOJPA3ACISIOTCS Ha JIBE
TPYIIBL: Macumaodusle U 8HeMacuimaouvie, TUHeliHble U NOSCHUMEIbHbLE.

K nepBoii rpynmne oTHOCATCS OOBEKThI MECTHOCTH, KOTOPBIE 1O CBOUM
pasMepaM MOTyT ObITh M300pa)keHbl B MaciTaOe JaHHOW KapThl WM IUIAHA,
KaK, HalpuMep, MallHu, Jieca, JIyra, Ooropojibl, 03€pa.

Ko BTOpO#i rpyIme oTHOCATCS NPEeIMEThI, KOTOPBIE IO CBOMM pa3Mepam
HE MOTYT OBITh M300paKE€HbI B MaciiTabe KapThl, HAPUMEP, IIUPHUHA JIOPOT,
MOCTOB, Py4YbEB, KOJIOALBI, POJHUKHU. B 3aBUcMMOCTH OT MacmTada IjiaHa WM
KapThl OJHHU T€ K€ MPEAMETbl MECTHOCTH MOLYyT HW300paKkaTbCs WIH
MacIITa0HBIM YCIIOBHBIM 3HAaKOM, HJIM BHEMAcCIITa0HBIM. DJTO OTHOCHUTCS B
OCHOBHOM K OOBEKTaM JMHEHHOr0o XapakTepa: JIOpOTrH, pPEKH, MOCTHI.
Hampumep, Ha kapte macmraba 1:25 000 06bekT pazmepom 5x7 M uiau gopora
MUPUHOM 6 M HE MOryT OBbITh HM300pakeHbl MOJOOHBIMU HAType, TaK Kak
TOYHOCTh yKa3aHHOro maciirada paBHa t, = 2,5 M, TO €CTh Ha JaHHOW KapTe
00beKT m300paxaercs pazmepoM 0,2x0,3 MM, a mopora — 0,24 mm. B 1O ke
BpeMsi 3TH ke 00beKkThl Ha IiaHe macirada 1:500 u3zo00pazsiTcs pasmepamu
cootrBeTcTBeHHO 10x14 MM 1 12 mm.

MacmTabHple YCIOBHBIE 3HAaKHM H300paXarOT OOBEKTHI MECTHOCTH
M0IOOHBIMU OPHUTHHAJY, IO HUM MOYXHO OIPEACIUTh U TOJ0KEHHE 00bEKTa, U
€ro pa3Mepbl; E€CTECTBEHHas TIpaHULA OOBEKTa H300paKkaeTcs TOYECUHBIM
OyHKTUPOM, a IUION[aJh BHYTPU KOHTYpa 3amloJIHAETCS CHElUaIbHBIMU
3HaukaMu (puc.22). Ecaum cyiiecTByeT HCKYCCTBEHHAasl TpaHUIlA, HANpPUMED,
pa3IMYHOrO pojia 3a00phl, TO OHA W300paXkaeTcsi COOTBETCTBYIOIINM 3HAKOM, a
TOYCUHBIM MYHKTUDP YK€ HE MPOCTABJISIETCA. AHATOTMYHO MOCTYMHAalOT U B TEX
cllydasix, KOrJla MeXJly AByMsl 00bEKTaMHU, HallpuMep, MEXAy MallHel U Jyrom,
IPOXOJUT J0pOra, Koropas M OyJeT rpaHuledl 3TUX OOBEKTOB HAa JaHHOM
Y4aCTKE MECTHOCTH — TOUCUHBIN MyHKTHUP 3/1€Ch TAK)KE HE MPOCTABIIAETCS.
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BHeMacimTaOHbIe YCIOBHBIE 3HAKU OMPEACISIOT TOJBKO MECTOMOIOKECHHE
00BEKTOB Ha MECTHOCTH, a pa3Mephbl MX OMPEICISIOTCS MO JOTOJHUTEIHHBIM
MOJIITUCSIM, HAIIPUMEp, IMHUPUHA JOPOTH, JJIWHA U TPY30TOIBEMHOCTH MOCTOB
(puc.20).

(oropoji, mycCThIpb)

I'pannna nmamuxu, oropoaa JIyroBas paCcTUTENBHOCTD
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—_— T/ = = O
jp— _ % O
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KycrapHuk u necok ITocénok
6 [IpodunuposanHas gopora
14(10)A ————  TIpodmmpoBanHas gopora

¢ ac(aJIbTOBBIM MTOKPBITUEM

Puc.22. Cxema n3zo0paskeHus TONOTpa@UUECKUMH yCIOBHBIMH 3HAKAMU
HEKOTOPBIX 00BEKTOB MECTHOCTH

BremacmTaOHbIE YCIIOBHBIE 3HAKU ONPEAEISAIOT TOJIBKO MECTONOJIOKEHHE
00BEKTOB Ha MECTHOCTH, & pa3Mepbl MX ONPENEISAIOTCS MO JONOJHUTEIbHBIM
NOJINKCSM, HAIPUMED, IIUPUHA JOPOTH, JJIMHA MOCTOB (puc.22).

Kak macuitabHble, Tak 1 BHEMACIITAOHbIE YCIIOBHBIE 3HAKU JAOTOIHSIIOTCS
3HAYKaMd M LUUQPPOBBIMU JAHHBIMH, TO3BOJISIIOUIMMHU  XapaKTEpU30BaTh
00BEKTHI, HAIPUMEP, MOPOAY AEPEBBEB, XapaKTep AHA Opo/a, MOKPBITHE JOPOT.

K nuHelHbIM yCIIOBHBIM 3HAKaM OTHOCATCSI OOBEKThI MECTHOCTH, LIMPUHA
KOTOPBIX B JJH0OOM MacuITabe He MOKET OBITh 300paXkeHa Ha KapTe WM IUIaHE,
HalpuMep, JIMHUM  TeineoHHOM  wmiam  TenerpaHON  CBSA3M,  JIMHUM
3JIEKTPOIIEpEAAUH, IMHUU TIOJ3EMHBIX KOMMYHHKAIUI.
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[TosicHuTeNnbHBIC YCIOBHBIC 3HAaKW B BHUJAC CHEIUAIBHBIX 3HAYKOB
pacrmoyiararoTcsi BHYTPM KOHTypa W JAalOT Ty WIM WHYI HHpoOpMaIuo o0
00BEeKTE, HampuMep, I3TO JieC, KyCTapHUK, Oo0moTo. JlOMOJHUTENbHbIC
NOSICHUTENIbHBIE YCJIOBHBIE 3HAKM IIUPE XapaKTEpU3YIOT [aHHBIA OOBEKT,
HampuMep, B  KOHType Jeca MOMEWAlT  Tomorpadguyeckuii  3Hak
npeoOiajamomiel MmopoJbl JIepeBbEB, a pPsSAOM TOJANUCAHHAS LHUQPpPOBas
uH(OpMAIUS MO3BOJISIET PACIIUPUTD ITY XapaKTEPUCTUKY, HAITPUMED, PAJIOM CO
3HAaYKOM TIOPOJbl JIEPEBHEB OTMEYAIOT HMX CPEIHIOI BBICOTY, TOJIIUHY U
paccTosiHUE MEXIy HUMHU; A pek mudpoBas uHOOpPMAIUS MOKA3bIBAET
HaIpaBJIeHUE U CKOPOCTh TEUCHUSI PEKH; IJIsl JJOPOT — IMIUPUHY U MOKPHITHE HX.

Hapsny ¢ mudpoBoit wHpOpManmeil B KadecTBE JOMOTHUTEIBHBIX
MOSICHUTEIHHBIX YCIOBHBIX 3HAKOB MCIOJB3YIOT U I[BETOBOE OKpAIINBAaHUE, UYTO
MO3BOJISIETCS. UMETh B IIEJIOM 00Jiee TOJHOE MPEACTaBICHHE O Tororpadum
MECTHOCTH, HalpHUMeEp, 3CIEHBIM IIBETOM TPEICTABISACTCS PACTUTEIHLHOCTh
(;reca, mapku, CKBEpHI), TOIYOBIM — BOJHBIC TOBEPXHOCTH. Ha coOBpeMEHHBIX
KapTaX BCE YCJIOBHBIC 3HAKW TII€YATAIOT B CICAYIONIUX I[BETaX: YEPHBIM
(BHeMacmITaOHbIE W TOSCHUTEIbHBIE  YCIOBHBIE  3HAKH),  3€JIEHBIM
(pacTUTENBHOCTh) CUHUM (TUaporpadus), OpaHKEeBbIM (OTHEYIIOPHBIC 3aHUS,
acanbTUpPOBaHHBIE JOPOTH), KEATHIM (YJIy4dlIEHHBIE JOpPOTH), CEPBIM
(oropoipl), CHEHOM, TO €CTh KOPUYHEBBIM (JIEMEHTBI €CTECTBEHHOTO pefbeda u
TOPU30HTAIIHN ),

YcnoBHbie TonorpaduyecKkue 3HaAKU JOJKHBI JaBaTh SCHOE U HATJISTHOE
IIPE/ICTaBIICHUE O MECTHOCTH; OHM JIOJDKHBI JIOTHUECKH U BHEITHE HAIIOMHHATH
BU/I ¥ XapaKTep U300pakaeMbIX OOBEKTOB.

[Tpu oopmeHnn KapT ¥ TUIAHOB HEOOXOAMMO CTPOTO MPHUACPKUBATHCS
CTaHAapTa, YTBEPKACHHOTO JJIA TOMOrpauecKuX YCIOBHBIX 3HAKOB
pa3IMYHBIX MacmTaboB, Te YKa3bIBAETCS BHJ YCIOBHOTO 3HAKa, €r0 pa3Mmep,
IIBET U COOTBETCTBYIOIIHE ITOITUCH.

3.4.2. N3o0paxenue penbeda
Ha ToIorpauuecKux KapTax u IiaHax

[lon penvegpom mecmnocmu  TOHUMAIOT COBOKYITHOCTH HEPOBHOCTEM
36MHOM TOBEPXHOCTH €CTECTBEHHOT'O MPOUCXOXKIECHUS, KOTOpPhIE MOTYT OBITh
MPE/ICTaBIICHbl TAKUMU OCHOBHBIMH €€ (popMaMu.

I'opa, xonm, conka — OTIEIIBHOE BO3BBILIEHUE 3€MHOU MOBEPXHOCTH HAJL
OKpy»Xkaroleid MecTHocThio. HawuBeiciias Touka Takoi (OpMbl Ha3bIBaeTCA
BEPIIMHON, a OCHOBAHUE — TOJIOMIBOM (JIMHUS Mepexo/ia O0KOBOW MOBEPXHOCTH
BO3BBIIIEHHOCTH B  OKPYXAaIOIIyld MECTHOCTh). BepmmHa B  Buze
OCTPOKOHEYHOU (POPMBI HA3BIBACTCSI TUKOM, a B BUJIE TUTOIIAAKH — IUIATO.

Bnaouna, komnosuna — yriny0neHue Ha 36eMHOM MOBEPXHOCTH, 3aMKHYTOE
co Bcex cTopoH. CaMasi HU3Kasi TOYKA BHAJUHBI HAa3bIBAE€TCS JHOM, & BEPXHHUIA
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Kpail — OpoBkoil. Takas ¢opma penbeda mo cCyuecTBy ABIsSeTCS 0OpaTHOM
(dbopmoii TopsI

Xpebem, ompoeu eop — BBITSHYTas BO3BBIIMICHHOCTh C TMOCTENECHHBIM
NOHI)KEHHEM B OJHOM HaIpaBJIE€HUUW M HMeEIoIas JBa KpPYThIX CKJIOHA,
NepecevyeHne KOTOPBhIX 00pa3yeT och XpeOTa, Ha3bIBAEMYIO BOAOPa3/IEIbHOM
JIMHUEN.

Jlowuna, ywenve, o06pac — BBITAHYTOE YIIyOJICHUE Ha 3EMHOU
MOBEPXHOCTH C MOCTENIEHHBIM MOHIKEHUEM B OJTHOM HAIPaBJICHUHU U UMEIOIICe
TaK)Ke JiBa CKaTa, IMEpPECeYeHHe KOTOPHIX 00pa3yeT JIMHUIO BOJOCIHMBA WIIU
manveee. IdTa (hopma penbeda MPAKTHUECKH TaKKe SBISETCS OOpaTHOM IO
OTHOIIIEHUIO K XpeOTy.

Ceonosuna — TMOHMKEHHAs 9acTb MECTHOCTU MEXIy JBYMSI COCETHUMHU
BO3BBIIIEHHOCTSIMH, KOTOPYIO YaCTO Ha3bIBAIOT NEPeBAIOM.

Pasnhuna — 1iockas 4Yacth 3€EMHOM TOBEPXHOCTH, HE MMEKOLIAs
MMOHM)KCHUH WJIH TTOBBIIICHUA HA B OJJHOM HAIpPaBJICHUU.

[lepenomMHble TOYKM MECTHOCTH (BEpIMHA, JHO, OpPOBKH) Ha3bIBAIOT
XapaKTEepHBIMU TOYKaMU penbeda, a BOJOCIUB (TadbBEr) W BOAOpa3lEd —
XapaKTEPHBIMU JTUHUSIMU pelibeda.

N3o0paxkenne penbeda Ha KapTax NPENCTABISAECT ONPEACIEHHYIO
CJIIOHOCTh, KOTOpasl 3aKJI0YaeTcs B TOM, YTO pelibed — MpOCTPaHCTBEHHBIM
0o0BEKT © paccMaTpuBaeTcs B TIEPCIEKTHBE, a HU300pakaeTrcs Ha
TOPU30HTAIBLHOM ITOBEPXHOCTH.

Ha xaprax u mnanax penbed M300pa)kaeTcs MO-pa3HOMY: IITPUXOBKOH,
TOYEYHBIM ITyHKTUPOM, LIBETOBOM OTMBIBKOW. OTH €IOCOOBI, OCOOEHHO
[[BETOBOM, JAIOT HATJISTHOE MPEACTaBICHUE O peibede — BCIOMHUM XOTS OBl
n300pakeHHe TOPHBIX pailoHOB Ha reorpaduueckux kKaprax. OmHAaKO Takue
crocoObl M300pakeHusi penbeda s Tonorpaduyeckux KapT U IUIAHOB HE
IpUeMJIEMBbI, TaK KaK HE TO3BOJISIOT OMPEAEINSATh OTMETKH (BBICOTY) TOUEK Ha
J1000M y4acTKe KapThl WwiM 1uiaHa. Kakum ke oOpazoM u300pa3uTh J00YIO
dbopmy penbeda, MO3BOJAIONIYIO OMPEACTATh MO KapTe WIH IUIAHY OTMETKY
a000i TOukM MecTHOocTU? PereHue HaXoAWTCS B TOM K€ IUIOCKOCTH, B
KOTOpOHM JIexaT CIOCOObl OMNpEICTCHHs] TOJO0KEHUS KOHTYPHBIX TOYEK Ha
noBepxXHOCTU ceponna. /leno B ToM, YTO KOHTYpHbIE TOUKH HEMOCPEACTBEHHO
MPOCMATPUBAIOTCS HA MECTHOCTH, a penbed — TOIBKO B TEPEIOMHBIX
(xapakTepHbiX) Toukax. [loaToMy HEOOXOAMMO TMOJIYYUTH TOTOJHUTEIHHBIC
TOUKH penbeda, MOJI0KEHHE KOTOPhIX MOXKHO ONPEAETUTh Ha TOPU30HTATHHON
IUIOCKOCTH. J[J1s1 3TOrO pernbed paccekaroT TOPU30HTAIBHBIMU TNIOCKOCTSIMH, B
pe3ynbpTate dYero OyayT TOJNyYCHBl «BHUAMMBIC» TPAHUIIBI, OMHCHIBAIOIINEC
naHHyio Ghopmy penbeda.

Jis HArmSAHOTO TPEICTABICHUS TEOMETPUYECKOW CYITHOCTH TaKOTo
criocob6a n3obpaxkeHus penbeda, npeacraBuM cede, uto B 1eHTpe bantuiickoro
MOpsI BO3BBILLIAETCA KOHYCOO0Opa3HOi (hopMbl MOBEPXHOCTh 3emiuu (puc. 23).
31ech HaMBIIHO MpocMaTpuBaeTcs Oeperomas auHus a,b,c,d,e,f,g,1,j, Bce TOUkH
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KOTOpOM (B Cilydyae HEBO3MYILIEHHOW MOBEPXHOCTU MOPS) HAXOJATCS Ha OJHOU
BBICOTE.

YpoBeHb
MOoONg

Puc. 23. Cxema nosrydeHus: TOpU30HTAJIEH Ha TOBEPXHOCTU
3eMJId 1 TOPU3OHTAILHOM MJIOCKOCTH

Ha puc.23 BenmnunnHa 3tux ormeTok paBHa H; = 0 m. Jlanee moBbicuM
YPOBEHb MOPsI Ha HEKOTOpYIO BenuuuHy h. (B Hamiem npumepe h, = 2 M) u
OTMETHM HOBOE TOJIOKEHHE OEperoBOil JWHWUHW, BCE TOYKA KOTOPOH TaKXKe
HaxonasTcss Ha onHou BbicoTe (H, = 2 M). 3arem cHOBa MOBBICUM YPOBEHb Ha
BENUYMHY h. ¥ OMATh MOJYy4YUM OEPEeroBYIO JUHUIO C BBHICOTOW TOYEK Ha HEM
paBHoii H; = 4 wm. IloBblmast ypoBeHb Ha BenuuuHy h, Oyzaem mnomyudaTh
OeperoBble TUHUU C OTMETKOM, kpaTHOU h., B nanHOM ciiyuae Hy= 6 M, Hs= 8 m.
Bo Bcex ciyuasx To4ku, Jexanye Ha OeperoBoil JIMHUU, 00pa3yroT 3aMKHYTYIO
KPUBYIO, HA3bIBAEMYIO0 TOPU3OHTAIIBIO.

l'opuzonmany - 3aMKHYTasl KpuBasi JIMHUS, U300paxkaroias
F€OMETPUYECKOE MECTO TOUYEK 3E€MHOM TMOBEPXHOCTH C OJMHAKOBBIMU
orMeTkamu (BbicoTaMu). [Ipoekius ropu3zoHTaneld Ha TJIOCKOCTU YK€ MOXKET
ObITh  OmpezelieHa NYTEM UHTEPHOISAUMU  (pEUIeHUS MaTeMaTH4YeCKUX
MIPOTIOPIINIA).

PacctossHue 1Mo OTBECHOM JHMHUM MEXKAY COCEIHUMH TOPU30HTAISIMU
(OeperoBbpIMU JTMHUSIMU ) HA3BIBACTCS 8bICOMOU ceyeHus peavedha h...
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BricoTta ceuenus penbeda onpeaenseT BETUINHY OTMETKHA TOPU30HTAICH
Ha JaHHOW KapTe WM IUIaHEe, TaK KaKk WX 3HAYCHHE JOJDKHO OBITh KpaTHOM
BBICOTE C€UYeHUsl U Ccu€T BelnETcs OT ypoBHs banTuiickoro mops (abcosroTHas
OTMETKA) WU OT JAPYTrOd YCIOBHOW YpOBEHHOW MOBEPXHOCTH (OTHOCHTEIHHAS
OTMETKA).

B 3aBucumoctu ot macmraba KapThl WM IUIaHA M XapakTepa penbeda
BBICOTA CEUEHUSI MOXKET OBbITh Pa3HOil.

[To xapakrepy penbeda MECTHOCTh MOAPA3JEIICTCS Ha PAGHUHHYIO,
nepeceuénnyIo (6CXOJIMAEHHYIO) U 2OPHYIO.

B Tabin1. 5 nmpuBeneHbl BEIWMYMHBI BBICOT CEUEHUs peibeda B 3aBUCUMOCTH
OT BBIIIIEYKa3aHHBIX MTAPAMETPOB.

Tabmuma 5
Xapaxrep Macmtabbl KapT U TJIaHOB, MakcumanbHbIe
MECTHOCTHU BbICOTA CCUCHUA penbe(ba, M YIJbI HAKJIOHA
1:2000 | 1:5000 | 1:10000 | 1:25000
PaBHuHHas 0,5 0,5 2 2,5 103 - 4°
Ilepeceuennas 1 1 2,5 5 n0 7 - 10°
TopHas 2 5 5 10 110 20-30°

BoicoTbl ceuenus penbeda MoANUCHIBAIOTCSA HA KAXIOM JIUCTE KapThl MO
JUHENHBIM MaciiTadoM, TOYHEE NUIIYTCA CJOBA: CHIOWHble TOPU30HTAIH
poBeIeHbI uepes h, M.

[Tpu c1a®o BbIpa’)k€HHOM pelibede U KPyITHOM MacilTade BHICOTA CEUECHUS
MOkeT ObITh mpuHsATa U yepe3 0,10, 0,20, 0,25, 0,5 m.

1o onpenenennto ropu3oHTaNIEN BBITEKAIOT CIEAYIOIINE UX CBOMCTBA:

- TOPU3OHTAJM — 3TO 3aMKHYThIE KPUBbIE U HE MOTYT pa3pbIBaThCs,

- TOPU30HTAJIM HE MOTYT IEPECeKaThCsl; OHM MOTYT CXOJIUTBHCA B CIlydae,
€CJIM HaKJIOH MECTHOCTH MEPEXOUT B OOPHIB,

- pacCTOsSHME Ha KapTe€ MEXIy COCEAHUMH TOPHU3OHTAISIMHU
XapaKTEPHU3yeT KPYTU3HY CKaTa (HAKJIOHA MECTHOCTH), YEM OHO MEHbILE, TEM
CKaT Kpyue.

PaccrosiHue Ha 1UIaHe WM KapTe€ MEXJYy CMEXKHBIMHU TOPHU30HTAISIMH
HA3bIBACTCS 3AI0MHCEHUEM.

3.4.2.1. M306padicenue copuzonmanimu
OCHOBHBIX (hopm penveda

Takum 06pazom, JIJIs TOJIyYEHHUS] TOPU30HTAJIEH OCHOBHBIX (pOpM pelbeda
HEOOXOJMMO paccedb €ro IUIOCKOCTSAMHU, MapaieIbHBIMU  YPOBEHHOM
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0 (puc.24).
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1 A (H= 693,4 M)

Puc. 24: 1. — cxema u300paxxeHus CeIJIOBUHBL;
Hg =680 M npu nipu h, = 10 m;

/qg/

10

Puc. 24: e — cxema n300pakeHHs IIIOCKOW MECTHOCTH C MOJIOTUM HAKJIOHOM
B OJIHY CTOPOHY. H,o=111m npuh.,=0,5m

Puc. 24. Cxema n3o0paxxeHuss OCHOBHBIX (hOpM penbeda
TOPH30HTAIISIMHU

Takas ¢opma penveda, kak paBHHHA, HE MOXET OBITh H300pakeHa
TOPU3OHTAISIMU [0 BIOJIHE IMOHATHOW HpUYMHE (BCS IMOBEPXHOCTHh PABHUHBI
BOOOIIE pacroioKeHa Ha oHO# BeicoTe). Ecm oHa mMeeT HEOOBIION YKIIOH,
TO €€ MOXXHO M300pa3UTh TOPU3OHTAIIIMH KaK PaBHOMEPHBIN CKIIOH (puc. 24, e).

3Hasi TEOMETPUUECKYIO CYIIIHOCTh 00pa30BaHUs TOPU3OHTAJIEH, HETPYIHO
MIPEICTaBUTh, YTO MPOTUBOIOJIOKHBIC (OPMBI penbeda OyAyT UMETh MTOAOOHBIC
M300paKeHUs Ha TJI0CKOCTH (puc.24, a, 0; B, T).
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UtoObl u30€XaThb HEONPEACICHHOCTEH TMpU  ONPEAeTIeHUH  (POPMBbI
penseda, HeoOXomumMo Tomorpaduueckuit 3HaK penbeda (TOPU3OHTAIHN)
CONPOBOAUTH  JOMOJHUTENbHOW  HHpopmaumer. Takas  uHpopmanus
COJCPKUTCS B 3HaYKax M MOANMUCAX K TOpPU30HTalsIM. B kaudectBe
JNOTIOJIHUTENIBHBIX ~ 3HAYKOB HA  TOPU30HTAISAX  OTMEYAKOTCA  LITPUXH,
MOKA3bIBAOIICE HANPABICHUE MOHM)KXEHUS MECTHOCTH (CKara). DTH IITPUXH
OPUHATO Ha3bIBaTh Oepewmpuxamu. Kpome TOro, Ha Kaprax u IUIaHax
OTJIEJIbHBIE TOPU3OHTAIN MOJIUCHIBAIOTCS YHMCIIOM, [TOKa3bIBAIOLIIUM BEJINYUHY
OTMETKH €€ M HaIlpaBJICHUE MOHWKEHHUS (ITOBBIIIECHHS) MECTHOCTH - OCHOBAHUE
udphI HAMPABIIEHO B CTOPOHY MOHUKEHUSI MECTHOCTH (puC. 24, e).

Cnenyer OTMETHUTh, UYTO PETYJSIPHOCTH B IPOBEAECHHHM TOPU30HTANIEH
WHOT/Ia TIPUBOJIUT K CTIQKUBAHUIO TOM miu wHOU (hopmbl penbeda. Hampumep,
Mo IJIaHy HAa y4acTKe BeplIMHa (TOYka A) M TOpU3OHTaNIb ¢ OTMETKOM H=8 M
(puc. 23) uMeeM pOBHBIN CKIIOH, & HA MOBEPXHOCTU 3€MJIM HA ATOM K€ YYacCTKe
HaAOJII0O1aeTCsl COBEPILIEHHO WHasg KapTUHA: Ha OTpe3ke A-9 oauH yKIOH
(moJioruil CKJIOH), a Ha OTpe3Ke 9-8 yKIOH MECTHOCTU APYroil (CkaT Kpyde).
UtoO6bl MpaBUIIBHO OTPa3uTh GopMy peribeda Ha JTAHHOM ydacTKe, HE0OXO0IUMO
BBECTH JIOMOJIHUTENIbHYI0O HMHGOPMAIMIO, B KayecTBE KOTOPOU SIBISIOTCS

MOJYTOPU3OHTAM.  [lonyeopuzonmanimu HA3bIBAIOTCSI  TOPU3OHTAJIH,
MPOBENEHHBIE Yepe3 MOJIOBUHY MPHUHITOTO B JAHHOM CIIy4yae ceueHus peibeda
1
(_hc )'
2

Haiinennpie Ha 3TOM y4acTKe MOJyTOPU30HTAIM OTMEYAKOTCA IYHKTHPHOU
JUHUEH W TIOMOTAIOT MPaBUJILHO OICHUBATh (GopMy penbeda yKe Ha IIIaHe.
[Ipy >TOM NOTYTrOpU3OHTAIM HE OOS3aTENBHO MOJKHBI OBITh 3aMKHYTHIMHU.
Hannume nonmyropusoHTanei, a MHOrAAa M YETBEPTh TOPU3OHTANIEH, KOTOPBIE
TaK)Ke M300pakaroTCsl MyHKTUPOM, MIPUBOAMUT K TOMY, YTO HA KapTax M IUIaHAX
BMECTO «CEUEHHUE pelibe(ay MUIIYT «CIJIOMIHbIE TOPU3OHTAIN IPOBEACHHI ...»

Takum oOpa3om, u300pakeHrne Ha TonorpadUyecKux KapTax M IJIaHax
penbeda MECTHOCTH TOPU3OHTAISIMU TMO3BOJISIET ONPEACNSITh M0 HUM OTMETKHU
(BBICOTHI) JIFOOBIX TOYEK, MOJYUYEHHBIX B MPOLIECCE MPOEKTHO-U3bICKATEIbCKUX
pabor.

3.4.2.2. Onpeoenenue ommemox moyex
HO 20PU3OHMATIAIM U YKIIOHO8 TUHUL

Onpeodenenue ommemox mouex. Ecaum TOYKM pacnoJiararorcs Ha
TOPU3OHTAJISAX, TO WX OTMETKH OYIyT paBHBI BBICOTAM 3THX TOPU3OHTAJIEH.

OTMETKH caMUX TOpPU3OHTAJIEH OIpPEACNAIOTCS IO BBICOTE CEUEHHUS
penbeda, ykazaHHOW Ha KapTe, M OTMETKaM TOYeK 3eMJIM, OTMEUYEHHBIX
HEMOoCpeJCTBeHHO Ha Kapte (puc.24). Hanpumep, Ha puc.22,a oTMmeTKa
BepmnHbl T.A paBHa 121,3 M, a T.B pacnonokeHa mo CIycKy Ha BTOPOM
rOpU30HTAIM OT TOYKM A. Ecim oTMeTka mepBoi ropu3oHTainud paBHa 120 m
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(nmpu h, = 2 M), To OTMETKa BTOPOIl TOPU3OHTAIM U, CIEIOBATEIHHO, TOUKH B
oyner paBHa 118 m. Mnu Ha puc.24,6 oTMeTka qHa BnaauHel T.A paBHa 170,6 M,
a Touka B pacmnosioxkeHa ¢ MOBBIIIEHHEM Ha BTOPOM TOPU3OHTAIHA OT TOYKH A.
Ecnu oTrmerka mepBoit ropuzoHTanu paBHa 171 m (mpu h, = 1 M), To oT™MeTKa
BTOpPOM TOPHU3OHTAIM U, CleloBaTelbHO, TOouku B Oyner paBHa 172 wm.
AHaJoru4HbIe TPUMEPHI IPUBEACHBI Ha puc.24,B,r,1. Ha puc.24,e nana ormerka
onHoil u3 ropuzoHTaned (110 M) u 3mech OTMETKA ClENYIONIE TOPU30HTAIH
ompenensieTcss MyTéM  MOCIEAOBATENILHOTO  MpUOaBiICHUS  (BBIYMTAHMUS)
BeNUYMHBI ceueHus penbeda (h.) — ormerka Touku B O6ynet paBaa 110 m + 0,5 m
+05m=111m  (mpu h.=0,5m).

Ecnu TOYKM pacnonararoTcsi MEXIy TOPU3OHTAISAMHU, TO HUX OTMETKH
ONpENENsoTCd MyTEM HMHTEPIONMPOBAaHUA MX OTMETOK. Hampumep, Touka c
pacmoioXkeHa MeX1y TOPU30HTAIIMU ¢ oTMeTKamu 123 u 124 M (mpu h, = 1 M)
(puc.25,a). OTcroa MOXKHO MPEICTaBUTh Pa3pe3 MECTHOCTH IO HAIMPABJICHUIO
auHuu aB (cM. puc.25,0).

a

123

124 123

YposeHb MOps
Puc.25. Cxema HHTEpNOIMPOBAHUS MPU ONPEAETIEHUN OTMETKU Touku C:
a — cxema pacnosioxeHus Touku C 6 — cxema pacrosioxxeHust Touku C
Ha IIJIaHE; Ha MECTHOCTH

W3 ananmuza puc. 25,0 ciemyer, 4To oTMeTKa uckomon Touku C Oyaer
paBHa OTMETKM TOYKH (TOPU3OHTANIM) A IUTIOC OTPE30K X. BennunHa X MOXeT
OBITh MOJy4YeHa U3 PELICHUs MPOMOPLMH JUIs ABYX MOJOOHBIX TPEYTOJIbHUKOB:
ABBa u ACca

h=Hy,-H, _6a _ = = ﬁl’ (20)
X ca d
rae h — npeBblllIeHre MEXy IBYMsI TOPU30OHTAIIAMH, h.; d - paccTosHHne MEXTy
toukamu A u B Ha muane aB; | — paccrosinue mexay Toukamu A u C Ha 1uiaHe
ac.
Hampumep, Ha tutane pacctosaus d u | Mexay Toukamu aB U ac paBHBI

cootBeTcTBeHHO: d =30 MM 1 1= 20 mm.
_ 1w *20mm
Torpa, ucnonssys popmyiy (20), monydnm X = ————— = 0,66666 ~ 0,7 .

30mm
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OTcro1a OTMETKA UCKOMOM TOUKHU paBHA
H.=H,+ x = 123 m+0,7M =123,7 m.

Onpeodenenue yk1oHog. XapaKTep MECTHOCTHM Ha KapTax M IUIaHAX
OTpeJeNsieTCsl He TOJIbKO HAJIMYUEM TeX WU UHBIX (opM penbeda (cMm. Tadiu.s),
HO W BEJIMYMHAMM HaKJIOHA €€ MOBEPXHOCTH K FOpU3OHTY. BenmnumHy HakioHa
MOKHO OIpPEACIUTh MO TEM K€ TOPU3OHTAIsIM (puc.25), OTKyJa BHIHO, UYTO
nuHusT AB MECTHOCTH HAaKJIOHEHA K FOPU30HTY (K JIMHUU aB ) MOJ YIJIOM V.
TaHreHc 3TOro yriia Ha3bIBaCTCS VKIOHOM JUHUU W 0003HAYAETCS JIATMHCKOM
OyKBOH i

h
i=tg v=", 21
i=tgv="— (21)

VKAOH TUHUU PABEH OMHOWEHUIO NPEGbIULEHUS MeAHCOY KOHYAMU OAHHOU TUHUU K
20PU3OHMATLHOMY NPOJIONCEHUIO IMOU TUHUU.

B npumepe nHa puc. 25,0 npeBbilieHue Mexxay Toukamu A u B paBHo 1 M,
TOPU30HTAJIBHOE PACCTOSIHUE MEK/y HUMU Ha 1iiaHe (cM. puc.23,a) B MacuTade

1:2000 paBuo d = 30 MM x 2000 = 60 M 1 ykioH nuHuu AB Oyzaet paBen
1

1= — =0,016666 ~ 0,017.
60
B umXeHepHOW mpakTUKEe YKJIOHBI paccuutbiBatoTcss a0 0,001,
BBIYHCIICHUE YKJIOHA C OONBIIEH TOYHOCTHIO HE UMEET MPAKTUIECKOTO CMBICTA.

3anuchIBalOT YKJIOHBI WM B YKJIOHAX 1, WK B mpoueHTax %, Wik B IPOMUIISIX

%/00. B marnoM mpumepe 1= 0,017 = 1,7% = 17%q.

Hannune Takoro ykjioHa 03Ha4aeT, YTo MO JAHHOMY HAIlPaBJICHUIO JTUHUS
MOBBIIIACTCS WM TOHWXKaeTca dyepe3 Kaxable 100 M  TOpU30OHTaIBHOIO
pacctosinusi Ha 1, 7 M, a yepe3 1 kM —Ha 17 m.

[TonyuyeHHas BeIMUMHA YKJIOHA €LIE HE 10 KOHIA XapaKTePHU3yET y4acTOK
MECTHOCTH — HET MH(GOpMAIMU O HAINpaBJICHUU MOBBIIICHUS WU TMOHWKECHUS
JIMHUH, TO €CTh NEPE] 3HAUEHUEM YKJIOHA CIEAYET MPOCTABIATh 3HAK + WU -.
3HaK YKJIOHA 3aBUCUT OT TMOJOXUTEIBHOTO WJIM OTPULATEIBHOrO 3HAYEHUS
NPEBBIIICHNSA. 3HAK MPEBBIILICHUS ONPEHENSIETCs B MPOLECCEe HaXOKICHUS
Pa3HOCTH OTMETOK KOHIIOB jaHHOW nuHuu: h = Hg — Hs, npu ompenenenuun
MPEBBIIIECHUS CJIEAyeT U3 OTMETKHM KOHEYHOM Touku Hp BBIUMTATH OTMETKY
HadYaJIbHOU TOYKHA H,.

3nech creayeT OTMETUTh, YTO IMOJYYEHHBIA YKJIOH XapaKTepU3yeT
MECTHOCTb TOJIbKO B TOM CJIy4ae, €CIIY JIMHUS COBIAJIAET C €€ MOBEPXHOCTHIO. B
MPOTMBHOM CJIy4a€ 3TO TOJbKO HAKJIOH JIMHUM. XapakTep € MECTHOCTH
ONPEAEIACTCS KPYMU3HOU €€ CKaTOB.

3.4.2.3. Onpeoenenue Kpymusmol CKama.

Macwmabwt (epaguxu) 3anodxcenuti
Mepou kpymu3usl cKaTa CIy>KUT €ro YKJIOH, ONpEeNIIeMblil TaHT€HCOM
yTiia HaKJIOHa JIMHUU CKaTa K ropu3oHTy (cMm. popmyny 21). [lns onpenenenus
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KPYTHU3HBI CJIEAYeT B YKa3aHHOU (opMyJsie MCHOJIb30BATh MPEBBIIICHUE MEXKIY
COCEIHUMU FOPU3OHTAISAMH, h,

. h
1=tgv:g", (22)

rae h. — cedenue penbeda, M; d — 3amoxeHue , M.
Tonbko B 3TOM ciiydae OyaeT HaiiJicH YKJIOH MECTHOCTH Ha 3TOM y4YacTKe
(puc.26).

o

II;mockocTH ceueHus
penbeda

MecTHOCTE

B

/ 3an0xKeHHue /

COC@,Z[HI/IG Ha 11J1aHC FOpI/ISOI-JTaJ'II/I

Puc.26. Cxema omnpenenieHus 1o TUIaHy KPYyTU3HBI CKaTa

Takum oOpa3zom, myis oOmpeneneHus: KpPyTH3HBI CKaTa [0 TOMY
WIA HWHOMY HAalpaBlIE€HUI0 HEOOXOAMMO U3MEPUTh pACCTOSHUE MEXIY
COCEIHUMH TOPU30HTAISIMM B MacumiTabe JaHHOW KapThl WIM IUIAaHA U IO
dopmyrne (22) HaWTH YKJIOH, BEIMYMHA MPEBBIIICHUS OEpETCS MO yKa3aHHOMY
Ha KapTe WX TJIaHe BhICOTE cedeHus penbeda (puc.27)

~— n k 1 125

124
123

Puc. 27. Cxema pa3nuuHOi KpyTU3HBI CKaTa 10 Pa3HbIM HaIIPaBJICHUAM

Otcroma clenyer, TpU ONpPENeNeHUH KPYTH3HBI CKaTa MO pPa3sHbIM
HaIlpaBJICHUSAM BEJIMYMHA MPEBBIIICHUS] HE MEHSETCS M paBHA BBICOTE CEUCHUSI
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penbeda. CremoBaTrenbHO, YEM MEHBIIE PACCTOSHUE MEXKIY COCEIHUMHU
TOPU3OHTAISIMH, TEM Kpyde CKart.

N3 ananm3a BBIMIECKA3aHHOTO CIICTYET, YTO MPHU ONMPEACICHUH KPYTU3HBI
CKaTa MOXHO T0Jb30BaThCS CHEIHAIbHBIM TI'PaQUKOM, KOTOPBIA Ha3bIBaeTCA
macwmaobom (epaguxom) 3anoxncenuti. Kax mpauio, rpad@ukud CTposATCsS Ha
KOKJIO0M KapTe WJIM IUIaHe B MX MacmTabe ¢ yuéToM MPUHATON ISl HUX
BBICOTHI CEUCHUS penbeda, 3anucaB Gopmyiy (22) B CISAYIOIIEM BHJIE:

s ykioHoB —d =h/1  u 15 yrioB Haktona - d = h, ctgv (23)

[Toctpoenue rpadukoB cBoauTca K cienyroniemMy. Ha BepTHUKanbHBIX
JUHUSX (UTsI YKIIOHOB M JUTSl YTJIOB HAKJIOHA) OTKJIAABIBAIOTCS MPOU3BOJBHBIE
OTPE3KH, MOAMKUCHIBAS UX B MOPSIAKE BO3PACTAHMS YKIOHOB MJIM YTJIOB HAKJIOHA
(puc.28)

Yepes TOUKHU ACICHUS MPOBOIITCS TOPU3OHTAIBHBIC JIMHUH, Ha KOTOPBIX
OTKJIAJIBIBAIOTCSI B MaciiTabe JaHHOW KapThl WIHM IUIaHA BBIYHCICHHBIE TIO
dbopmynam  (23) BenmmumHbl  3anmokeHud  d.  KoHIBI 3THX  3alokeHU
COCZIMHSIOTCS IJIABHOM KPUBOM.

Maciura0bl 3a10KEHUI

1 14

A B YKJIOHaX B yIJlaX HAKJIOHA A
1,00 ir'45°
0,90 M 1:2000 40
0,80 Bricora ceuenus penbeda 1 M 130
0,70 120
0,60 H15
0,50 110
0,40 19
0,30 8
0,20 7
0,10 6
0,08 )
0,06 — 4
0,04 M-N M-N 3
0,03 2
0,02 1
0,01 0°00/

»d

Puc. 28 Cxema noctpoeHus rpauKoB 3a105KEHHHA

[Tonp3yroTcss  mONMydYeHHBIMH  TpadUKamMH  CIACAYIOUIMM  00pa3oM:
pacTBOPOM ULHUPKYJISI-U3MEpPUTENIE Ha KapTe OepEércs OTpe3oK (3ajoKeHue)
MEXIy COCEAHUMH TOPU3OHTAISIMU TI0 33/IaHHOMY HAIpaBJICHUIO CKaTa, 3TOT
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pa3Mep MEPEeHOCUTCS Ha TOT WM HMHOW TpaduK, COBMELIAs OJHY HOXKY
HUPKYJIsl C BEPTUKAJIbHOM JNWHMEH Trpaduka, a Apyryro — C KpPUBOM IO
TOPU30HTAIBHOMY HampasieHUI0. [10 HOKKe HUPKYJIsS HA BEPTUKAIBHON JIMHUU
OepéTcsl BeJIMUMHA YKJIOHA WM yria HakioHa. Ha  puc. 28 yKIOH JuHUM
M-N ckara paseni= 0,03, a yron HakyIoHa - v = 2°.

3.4.2.4. I[Iposeoerue Ha kapmax u niaHax

JIUHULL 3A0AHHO20 VKIIOHA

[Tonb3ysice rpadukamMu 3alI0KEHUH, MOXKHO pemiaTh oOpaTHBIC 3aadH,
HampuUMep, HAXOJUTh HAa KapTax M IUIaHaX TOJIOKCHHE JUHUN C 3aJaHHBIM
ykiaoHOM. Takas 3ajaya 4acTO BCTpEYAaeTCs B HMHXKEHEPHON NpPaKTUKE IMpHU
TPAaCCUPOBAHMM JIMHEHWHBIX COOPYKEHMMU. JUIsI 3TOro pasMepoM LUPKYJIsS
Oepetcst ¢ rpaduka OTPE30K, COOTBETCTBYIOMIMNA 33aJaHHOMY YKIOHY WU YTy
HAaKJIOHA, ¥ TIEPEHOCHUTCS Ha KapTy WM IUIaH, COBMENIas KOHIIBI ITUPKYIS C
COCEHUMH TOpHu30HTaIsIM. KOHIIBI UKy U OyIyT MOKa3bIBaTh HapaBlIeHUE
JUHUHA 33JaHHOTO YKJIOHA. 31eCh CienyeT emeé pa3 MOAYEpKHYTh, YTO
M0JIb30BAaThCS rpauKaMu MOXKHO JIMIIb HAa KapTaxX M IUIaHAX, JJISl KOTOPBIX OHU
MOCTPOEHBI, TO €CTh HMEETCS TOJHOE COOTBETCTBHE MacIiTabda U BBICOTHI
cedeHus penbeda KapThl U rpaduka.

Hampumep, na mmane macmrabda 1:2000 ¢ cedenwem penbeda 1 M
HEOOXOAMMO HaWTH Mexay ToukamMu A u B muamio ¢ ykmonom i = 0,050

(puc.29).
d
152

3aJI0’KEHUE, m
paBHOE YKJIOHY

O

0,050 wmmm 5%
151

150

t 149

B 148

M 1:2000
BricoTa ceuenus penbeda 1 m
Puc.29. Cxema npoBeqieHHsI Ha TUIaHE JTMHUU 33JJaHHOTO YKJIOHA
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B »Tom cnyuae moctrymaroT chenyromMm obpazoMm. Touku A u B
COCIMHAIOT NpsMOM W ¢ Tpaduka 3aloKeHui OepyT oTpe3ok d, paBHBIH
3aganHomy ykiony I = 0,05 (cm. puc.29, orpesok d). Ilpu stom cremyer
BCIIOMHUTh TO, O Y€M IJIa peyb B MIpeablAylleM mnaparpade: eciu OTpe3oK
3alaHHOTO pa3Mmepa (YKJIOHA) CBOMMH KOHIIAMHM KacaeTcsl IO KpaTdyallemy
HAIIPaBJICHUIO JIBYX COCEIHUX TOPU30HTAJIEH, TO B 3TOM HAIPaBICHUHU YKJIOH
MECTHOCTH COOTBETCTBYET 3aJIaHHOMY YKIIOHY; €CJIH OTpE30K OoJblle, 4em
KpaTyaillee pacCTOSHUE MEXKIY CMEXKHBIMU TOPU30HTAISIMH, TO €r0 CIEAYET
MOBEPHYTh [0 COBIAJCHUS KOHILIOB CO CMEXHBIMU TOPU3OHTAISIMU, U B 3TOM
HAIPaBJICHUN MECTHOCTh OYyJeT UMETh 3aJaHHBIA YKIOH; €CIH K€ OTPE30K
CBOMMM KOHIIaMM HE JOCTaéT JO CMEXHBIX TOPU30HTaJEH, TO 3]I€Ch
MECTHOCTh BO BCEX HAIPaBJICHUSX HMMEET YKIOH MEHbIIE, YeM 3aJaHHbId, U
CIeAyeT OCTAaHOBUTHCA Ha KparuaiiiieMm HampaBieHud. HeoOxoaumo Takxke
OTMETHUTb, YTO MCKATh HAIMPABJICHUS JIMHUM 3aJaHHOTO YKJIOHA ClIeyeT BOIU3U
npsMoil AB wim coBmajammme ¢ HEW, yKIAaJKa KaXkKIOro IOCIEIYIOIIEro
OTpEe3Ka HY’KHO HAYMHATh OT KOHIIA MPEIbIAYIIETO.

Ha puc.29 otpe3zok d He nmomecTuiicss Mexay ropu3oHTainamu 152 u 151
[0 KpaTyaullleMy HANpaBJICHUIO U NPUIUIOCh HAMETUTH JIBa BapuaHTa — Am U
An.

BuaHo, yTo BTOpOM BapuaHT Jyd4lle, TaK KaK pPACMHOJIOKEHUE OTpe3Ka
okazanoch Ommxe Kk npsamorr AB. OgHako 3TO HE 3HAYUT, YTO MEPBBIA BapUAHT
cienyeT cpasy orOpachiBaTh, TaK Kak €m€ HEWU3BECTHO pPE3yJIbTaThl
JajabHeuIero Tpaccupopanus. [loaTomy  HYXHO  MpPOJOJKATH MTOUCKHU
MOJIOKEHUS JIMHUM 33JJaHHOTO YKJIOHA MO 3TUM BapUaHTaM JI0 KOHIIA U TOJIbKO
MIOTOM OIIEHWBATh 3TH BApHWAHTHI, HAMPUMEpP, C MO3UIUHU KodhdummeHTa
pa3BUTHUSI 3TOU JTUHUU (TPACCHI).

Koaddunment pazsutus K — 3TO COOTHOIIEHUE [JIMHBI HaiJICHHOU
JIOMAHOW JIMHUU TI0 OTHOIIEHUIO K HMCXOAHOW IJIMHE MPSIMOM, COECHUHSIOLIEU

3a/1aHHbIe TOUku AB
_ AmkgB u K= AnlfB . (24)
AB AB

Ky

B nmannom npumepe 0e3 Kakux-1uO0 pacy€ToB BHUAHO, YTO BTOPOH
BapUaHT JEWCTBUTEIBHO OKa3ajJcsd NPEANOUYTUTENIbHEH, TaK Kak JIMHUS
noiyuuiach ommke K npsmMoit AB (ko3 uiieHT pa3Butusi MEHbIIIE).

3.4.2.5. Ilocmpoenue npoghuneti mecmrocmu
no monozpaguueckum Kapmam u niaHam

Bo3MoxHOCTB ONnpCACICHHUA OTMCTOK TOYCK MECTHOCTHU 10
TOHOFpaq)I/I‘IeCKI/IM KapTaM U IIJIaHaM IIO3BOJIACT PC€HIATh U APYTHC MHXKCHCPHO-
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reoJIe3MYecKre 3a7auu, B TOM YHUCIE U NOCTpoeHue npoduiaeil MECTHOCTU MO
3a/IaHHBIM Ha KapTe HaIpPaBJICHUSIM.

Kax u3BecTHO, 17151 mocTpoeHus npopuiisi HEOOXOIUMO IO 3aJAHHOMY Ha
MECTHOCTH HAIpPABJICHUI0O HAMETUTb XapaKTEPHbIE TOYKH, U3MEPUTH MEKIY
HUMU TOPHU3OHTAIbHBIE PACCTOSHUSA U OINpPEACNIUTh OTMETKM 3TUX Toyek. Ho
BEJlb ATH JAHHBICE MOXHO MOJYYUTh U IO TOMOrpaPUUECKON KapTe WU IJIaHy.
Jlis »TOrO, HAMETHMB HA KapTe HAmpaBieHUE MNPOPUIs, OTMEYAIOT TOYKH,
JeXalye Ha TOPU3OHTAISIX, OTMETKH KOTOPBIX  HW3BECTHBI, U H3MEPSIOT
TOPU30HTAIBHBIE MPOJIOKEHUS MEXKIY HUMHU. 3aT€M HAa TOPU30HTAIBHON JIMHUU
B 3aJlaHHOM TOPU30HTAJIBHOM MaciiTabe OTKJIAJBIBAIOT  IOJTY4YEHHBIC
paccTOsIHMS M OTMEYAlOT Ha HEW HaME4YeHHble Ha KapTe TOYKH , a II0
MEPICHIUKYJISIPAM K 3TOM JUHUU B HAMEUECHHBIX TOUKAX OTKJIAJbIBAIOT OTMETKH
B Maciitabe, Kak MpaBwio, KpynHee ropu3oHTaibHoro B 10 pa3. CoenuHub
BEPIIMHBI MEPIECHIUKYJIISPOB, MOJYYatOT UCKOMBIA Tpoduiib. s moctpoeHus
npoduis Mo KapTe yJoO0Hee UCIO0JIb30BaTh TOPU30HTAIBHBIN MacITad, paBHbBIM
MacuiTaby kKapTel. B aTOoM cnydae nns moctpoeHus npouisi MOCTYHaroT
cienyromnmm obpazom (puc.30).

IIycte Ha mmane macmraba 1:5000 nmano wHampasienue AB, Baoib
KOTOPOTO HEOOXOAMMO IMOCTPOUTh Mpoduib MecTHocTH (cM. puc.30,
rOpU30HTaNbHAA IUIOCKOCTh P;). B mepecedeHnn 3TOro HampaBlICHUS C
TOPU30OHTAISIMA OTMEUaeM Touku, Hymepyewm (1,2,3,4,5,6,7,8,9,10,11,12,13) u
OMpEeNENAeM UX OTMETKHU ¢ Y4€ToM OoTMeTKH Touku C (171,2) 1 BBICOTHI ceueHus
penbeda (h=1 m):

H=166 m, Hy=167m, H3=168 m, H;=169 m, H5=170 M, H=171 M, H; =171,2 m
(monmyuyeHa myTéM uHTEpronsuuu otpeska C-7 — myHktupHas auHus), Hs=171
M, H9: 170 M, H10 =169 M, H]] =168 M, H12 =167 M, H13 =166 m.

C >TUM HampaBj€HUEM COBMEIIAEM JIMHUIO aB BEPTUKAIbHOU MJIOCKOCTU
P,, oTMeuaeM TmONy4YeHHbIE TOYKM W MOANHUCHIBAEM U3 OTMETKH B
cooTBeTCTBYMOIIECH rpade mnpoduiabHON ceTku (cMm. puc.30, BepTUKaILHAS
IJI0CKOCTH Py).

B rpade «paccTosiHus» BBIMUCHIBAIOT BEIUYUHBI OTPE3KOB, paBHBIC

dl = 11 X M, dz = 12 X M, (25)
rae | - paccTosHUS MEXAy TOUKaMH, U3MEPEHHBIC HA TIJIAHE, MM.

OTHU BEIWYUHBI BBIMHCHIBAIOT B Tpady «pacCTOSHUS TOJIBKO B TOM
ClIy4ae, €CJIi OHU MOTYT OBITh MCIIOJIb30BaHbI B JaibHeleM. B qanHoM ciiydae
3TH 3HAYEHUS HE HYKHBI, TAK KaK Npo(uib CTPOUTCS B MaclITade MiiaHa.

Ilocne Toro, kak OyayT BBINOJHEHBI BBILIENEPEUYHUCIECHHBIE EUCTBUS, K
JUHUUA 4B B MOJYYEHHBIX TOUKAX BOCCTAHABIMBAECM IEPICHAUKYISPHI, BIOJb
KOTOPbIX B MPHUHIATOM  MacliTa0e OTKJIAJIbIBAEM  OTPE3KH, pPaBHBIE
COOTBETCTBYIOIIMM OTMETKaM. BepxHss auHus (IMHUS aB) NpO(HUIBHON CETKU
IIPUHUMAETCS 32 ypoBeHb Mopsi ¢ otMeTkoM Hy = 0 M. B nmaHHOM ciydae
BEpPTUKAIBHBIN MacmTad npoduist paseH 1:500 B 1 cMm nmpoduiist 5 M BBICOTHI
naHHo Touku. CrenoBaTeabHO, IO TMEPBOMY MEPHEHIUKYISPY HYKHO
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OTIIOXUTh — 166/5 = 33,2 cMm, no BTropomy — 167/5 = 33,4 cM 110 TpeTbemMy —
168/5 = 33,6 cM. 31ech MOXHO 3aMETHUTh, YTO JJIMHA BCEX MEPHEHIUKYISIPOB
Oyner He MeHblle 33 CM, a 3TO 3HAYMT, YTO MPO(PUIb MOXKET MOITYYUTHCSA 32
npenenamu  4eprexka. IloatomMy oTMeTrka BepxXHEeW JUHUM (JIMHUM aB)
npoHUIbHON CEeTKH MOXKET OBITh M3MEHEHa, HalpuMep, B JaHHOM cllydae
npunsaTa 150 m. Torga niuMHA mNEepHEeHIUKYISIPOB OYyJET yMEHbIIEHAa Ha
BenuunHy 150/5 = 30 cM W OTKnampiBaTh MPUAETCS TOJIBKO — IO TMEPBOMY
nepneHauKyisapy 3,2 cm, mo Bropomy — 3,4 cM , mo Tperbemy — 3,6 cwm.
BriOpannas oTMeTKa MOJMUCHIBAETCS HA BEpXHEH JIMHUM MPOGUIHLHON CETKH C
JOTIOJHUTENBHON MOANUCHIO — Y.T. — YCA0GHbIU 2OPUZOHMN.

P,
T~
]
e \\ BeprukanbHas
— | I~ IJIOCKOCTh
V. 150mM
a B
OT™METKH [|[© &~ o0 oxo~2“~ooxoo[\ o
2L L 2EEcZ B L vovw ©
Paccrostaus| d; d, ds U T.J.
Ne Touek (1 2 3 4 5678 910 1112 13
o S r T
RTER I RV P
A 1 A 1 1 Iy 1 1 B
l'opuzonTanbHas

INIOCKOCTh

M 1:5000

BricoTa ceuenus penbeda 1 m

Puc. 30. Cxema noctpoenus npoduist no nuanu AB
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OTHOXHMB IO KAXKIOMY MEPIEHIUKYJSIPY COOTBETCTBYIOLIME OTPE3KH,
IIOJIyYUM TOYKH, KOTOPBIE COEOUHSAEM NpPSAMBIMHA JIMHUAMH. llomyueHHas
JIOMaHasi JIMHUS U OyIeT NpoQuiIeM MECTHOCTHU IO HamnpasieHnio AB.

Ecnu npegycmarpuBaercst noctpoeHue npoduiass B MHOM MaciTade, To
3HAUEHUS PACCTOSTHUH, BBIMHCAHHBIX B Ipade «pacCTOSIHUS CIEAYET YBEIUUYHUTD
WIM YMEHBIIUTH BO CTOJBKO pa3, BO CKOJIBKO pa3 macmrad npodusis Ooiblie
WIM MEHbIIIE MaciiTada IiaHa, KOTOPbIi ObUT UCIOIb30BaH B KaU€CTBE OCHOBBI.
Bo cTOiBKO XK€ pa3 M3MEHUTCS W BEPTHKAIbHBIM Maciutad mnpopuis s
IIOCTPOECHUS OTMETOK.

o

7.
8.
9.
1

Bomnpocs! a1t camonpoBepku

KakoBa ¢opma 3emiu ¢ reopu3ndeckoi U THAPOCTATUYECKON TOYEK
3peHus?

Kaxkyto ¢opmy 3emiu npeacrapiseT coOoi reoua?

Uro coboit mpencrapisgeT pedepeH-3ILTUIcona?

Uto coboli mpeacTaBiseTr qucuuiuinHa “T'eomesus’” U Kakue 3aaqu
pelarTcs TO HayKOMu?

Kakue ocHOBHbIE pa3zielibl BKIIOYAET JaHHas Hayka?

Kakum o6pa3zom ompenensercs TIOJNOKEHHE TOYEK Ha 3€MHOU
IIOBEPXHOCTH?

Kakue ocHOBHBIE CUCTEMBI KOOPAMHAT IPUMEHSIOTCS B €031 ?

B 4éM cymHOCTb reo1e3u4ecKoil CHCTEMBI KOOPANHAT?

B 4ém cymHOCTh aCTPOHOMUYECKON CUCTEMBI KOOPAUHAT?

0.B 4ém CymHOCTh MOPOCTPAHCTBEHHOW MPSIMOYTOJIBHOM CHUCTEMBI

KOOpJUHAT?

11.Yto coOoif mpeAcTaBiseT 30HAJIbHAs MPSIMOYToJibHasE CHUCTEMaA

KoopJMHaT B npoekiuu ["aycca-Kprorepa?

12.Y10 Takoe OpUEHTUPOBAHUE JIMHU?

13.YTo mOHUMAIOT MOJT Ha3BaHUEM a3UMYT U pyMO JTUHUU?
14.Yto Takoe a3uMyT U pyMO UCTUHHBII?

15.Yto Takoe a3uMyT U pyMO MarHUTHBINA?

16.Yt0 Takoe AUPEKIIMOHHBIN YTOJ U €r0 pyMO?

17.91o Ha3bIBaeTCSl COMMKEHUEM MEPUINAHOB?

18.Y10 Ha3bIBaETCS CKIIOHEHUEM MAarHUTHOW CTPEKH?
19.KakoBa 3aBUCUMOCTb MEXIy OPUEHTUPOBOYHBIMU yTJIAMU?
20.YTo Takoe kapra, miaH, npohuib?

21.Yt1o Takoe MacmTad u ero TOYHOCTh?

22.YT1o Takoe JUHEUHBIA MacIITad U ero TOUHOCTh?

23.Yt0 Takoe MonepeyHblii MaciiTad u €ro TOUHOCTh?

24.Y10 Takoe HOMEHKJIaTypa KapT U MIaHOB?

25.Kak o6pa3yeTrcss HOMEHKJIaTypa Tonorpadguueckux KapTt U MiIaHOB?
26.Y10o moHMMAIOT o1 Tonorpadueit MECTHOCTH?
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27.9T10 Takoe yCIOBHBIE 3HAKU TOMOTpapUIECKUX KapT U IJIAaHOB?

28.Kakue yclOBHbIE 3HAKM MPUMEHSIOTCS MPU U300paKEHUH KOHTYPHOU
YacCTH KapThl WM I1aHa?

29.Kakoe paziauure MEXJIy MacIITaOHBIMM W BHEMACIITAOHBIMU
YCJIIOBHBIMU 3HAKaMH?

30.Yto Takoe penbed MECTHOCTH U KaKOBBI €r0 OCHOBHBIE (POPMBI?

31.Kakum  yCIOBHBIM  3HAaKOM  H300paxaeTcsi  penbed Ha
TornorpauyecKkux Kaprax v IiaHax?

32.YTo0 Takoe ropu30HTAIN U KaKOBbI X CBOICTBA?

33.Kak n300pakaroTcsi TOPU30OHTAIIIMU OCHOBHBIE (hOpPMBI pelibeda?

34.Kakas nonogHuTenbHas HHPOPMAIUS COMMPOBOKAAECT TOPUIOHTATIHN?

35.Kakne WHXEHEPHO-TEOJAE3UUYECKHE 3aJa4d MOXKHO pelarb 10
TonorpaguuecKknuM KapTam U rjiaHam?



II. PEHIEHHUE 3ATAY
IO TOIIOI'PAOUYECKHUM
KAPTAM U IIVTAHAM

4. OITPEJAEJIEHUE KOOPJINUHAT TOUYEK

[To Ttomorpaduueckum KapTamM M IJJaHAM pEIIAOTCS HH)KEHEPHO-
reoJIe3NYECKUe 3a/layd CcaMmMoro pa3HoOOpa3HOro XapakTepa, IpUYEeM, YeM
KpyIHee MaciiTad, TeEM TOYHEEe PEIIaloTcs 3TH 3aJa4H.

BuumatenbHo pa3o0OpaB yCTpPOWCTBO KapT M IUIAHOB, TO €CTh, 3Has
HOMEHKJIATypy KapT U IUIAHOB U 3apamMouyHOe 0(hOpPMIICHHE HUX, MOXKHO OBICTpO,
IPaMOTHO M METOJUYECKH MPABUIIBHO OMPENENsATh Kak reorpadudeckue, Tak u
TUTOCKHE MPSAMOYTOJIbHBIE KOOPAMHATHI JTFOO0M TOYKH KapThl UJTU TUTAHA.

4.1. Onpenenenue reorpagpuyecKkux KOOPAMHAT

Kak wu3BecTHO, 3a Hauyano reorpad@uyueckux KOOPAMHAT MPUHUMAETCS
TOUYKa nepeceueHus [ pUHBUYCKOTO MepUAMaHa ¢ MIIOCKOCThIO 3KBaTOpa. B aToM
Clly4ae OT TUIOCKOCTH JKBATOpa K CEBEPY M 0Ty OTCUMTHIBACTCS IIMPOTA, a OT
IUIOCKOCTH MCXOJIHOTO MEpHUAraHa K BOCTOKY U 3amaay JoJrora.

YyuthiBas MEXIyHapOJIHYIO pa3rpadky MOBEPXHOCTU OHIUIUIICOMAA B
npoekiuu ["aycca-Kprorepa, kakablii JTUCT KapThl WM IUIAHA 0053amenbHO
OrpaHUYEH C 3aIajla ¥ BOCTOKAa MEpUIMAHAMU, JI0JIT0Ta KOTOPBIX U3BECTHA, & C
Iora U ceBepa JIMCT KapT OrpaHHWYeH NapajuiesiMU, IMIMPOTa KOTOPBIX TaKxkKe
U3BECTHA.

CrnepoBarenbHO, paMKM Tpameuuid KapT SBISIOTCS MPOCKUUSMH Ha
IUIOCKOCTh HCTHHHBIX MEPUIMAHOB U MMapajliesei, JOATOThl U IHUPOTHI KOTOPBIX
NOJINKCHIBAIOT B YIJIaxX pamMok (cM. puc. 31).

Ha puc. 31 nmnokazana (oro-zamagHas 4acTh KapThl MaciuTada
1:25 000, B y1eBOM HHWKHEM YINIy KOTOPOM [aHa MIMPOTAa FOKHOM paMKU
Tpamerun (mapamienn) — 54°40' u gonrora samamHOll paMKH (MepuIHaHa) -
18°00. Ha kaprax MacmrtaboB 1:10 000 — 1:200 000 BelUEpUMBAIOT
JOTIOJTHUTENBHYIO PAMKY C BBIJIEJICHUEM (3aJIMBKOM) LIENBIX MUHYT IO IIUPOTE U
noarote. [Ipu 3TOM camMu MepuMaHbl U Mapajuiesid Ha KapTax He MPOBOASTCS.
BriaenstoTcs MUHYTHBIC JIeJICHUS ¢ HadayioM 4€THBIX uncen: 0-1,2-3, 4-5, 6-7.

B Hacrosimiee BpeMsT MUHYTHBIE JI€JIEHUS B CBOKO O4YEpelb JEIATCSA
Toukamu Ha orpesku o 10" (em. puc.32).

Uto6sl ompenenuTh reorpaduueckue KOOPAUHATHI TOYKH, HEOOXOAMMO
MOCTPOUTH MaIyl0 reorpaduyecKkyro CeTKy (Tpameuuro), sl 4ero COCAUHSIOT
Ha KapTe OJHOMMEHHBIC JENIEHUS IIUPOTHI M JONTOTHI, Onvxailmme K
ompexaensieMoil Touke. [lomyyaroT reorpaduyeckue Tpamenuu co CTOPOHOMU 1
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nm 107, Ha puc. 31 nonoaHUTENbHBIE MEPUIUAHBI U MIApaIIeH, 00pa3yronue
MaJIble TPaINeru, MPOBEAECHBI TYHKTUPOM.

1 mupotsl
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18°02/ 18°03' 18°04/ 18°05~—

Puc. 32. Cxema BblI€TI€HUSI MUHYTHBIX JEICHUI
B 3apaMOYHOM O()OPMJICHUH KapT

I'eorpaduueckue KOOPJIMHATHI OTIPEIEIISIOT B TaKou
MOCJIEIOBATEIHLHOCTH

- OIpPENENAIOT WUPOTY (Pyo FOKHOM CTOPOHBI U JOITOTY A\, 3amajnHoii
CTOPOHBI MaJOW TpameuuH, OTCUYUTBHIBASA HUX OT MOANMCAHHBIX
3HAQ4YEHUH B yIJIaX PaMKH;

- ONpEeNensioT MpupamieHus KoopauHaT A¢@ U AL OT I0XKHOU U
3amagHOM CTOPOH MAJIOM TpaleUuy «Ha IJa3» WIM W3 PELICHHUs

IPONOPLINH;
- OKOHYaTeJIbHbIE KOOPJAMHATHI TOUKU OY1yT paBHbI
Oi =P TAQ U A=A +AL. (26)

B ciyuae, ecnu ompepensemasi Touka pacronaraerca OJuxe K CeBEpHOU
napajuielii U K BOCTOYHOMY MEpUIMAHy Majioil Tpameuud TO IMPUPALICHUS
KOOpJIMHAT 1IeJIecO00pa3Ho ompenensaTh oT 3Tux pamok. Illupora m monrora
CEBEPHOM M BOCTOYHOM pPaMOK MaJIOW Tpaneuuy ONPEICISIOTCS TAaK XKe, Kak
IMPOTa U JIOJITOTa F0KHOM M 3amajHoM paMoK B 1-M cityyae. Toraa KoopirHaThI
MCKOMOU TOUYKH OyayT paBHBI PA3HOCTH KOOPJIWHAT PAMOK M MPUPAIICHHHI

Pi=0c - Ap m A =X -AL (27)
B npumepe Ha puc. 29 Manas Tpaneunus BbACIEHa TEMHO-CEPBIM LBETOM.
Nckomas Touka pacmosiaraercst B CEBEPO-BOCTOYHOM YacTU JTOM Tpaleluu U
MMEHHO 3/I€Ch LIEJIECO00PA3HO ONPENEATh KOOPAUHATHI IO BTOPOMY BapHUaHTY.
[IupoTa ceBepHON NapayjieNH 3TON Mayod Tpameuuu OyaeT paBHa 54°41" | a
JOJITOTAa BOCTOYHOIO MeEpUIMAaHA — 18°01" . Orcrosnue Ap Toukn M ot
CEBEPHOM MapaJUICId COCTABIAECT MPUMEPHO 12-10 4aCTh MUHYTHOIO JEJIECHUS
[0 ILIUPOTE, 5 , @ OTCTOsiHMEe AMA 5TOM TOYKHM OT BOCTOYHOIO MEpHUJIMAHA
COCTABIIAET IPUMEPHO 2/5 OT MHHYTHOTO JACJICHHS 1O JOIT0Te, 0KOJIO 23’ g

CnenoBareibHO, reorpaduueckrue KOOpAUHATHI TOUKH M OyIyT paBHBI
041/ p// Occl/ p 01/ //yyop//
oy = 5441 - 05" =54"55 nu A= 1801 -23"=18"37".

4.2. OnpeaesieHue NPIMOYIroJbHbIX KOOPAUHAT
B npoexkuuu I'aycca-Kprorepa

Kak YK€ OTMCYHAJIOCh BLIIIC, B I'COAC3MHU IIPHHATA 30HAJIbHAA CHUCTCMaA
NpsAMOYTOJIBHBIX KOOPAWMHAT W 34 Ha4dalio 9TOM CHUCTEMBI IIPpHUHATA TOYKaA
NepeceUCHUs OCCBOTO MCpUAAaHA Ka)KI[Oﬁ 30HBI C I/I306pa)KeHI/IeM Ha IIJIOCKOCTH

55



auHuud  9kBaropa. Ock X coBMEHIaeTCd C OCEBBIM MEPUIUAHOM C
MOJIOKUTENIbHBIM HAPAaBJICHUEM Ha CEBEP, @ OCh Y COBMEIIACTCS C SKBATOPOM C
MOJIOKUTENIbHBIM HANpaBJICHUEM Ha BOCTOK. Takum oOpasom, B Poccum
3HaueHus alcuucc Bcerja IOJIOKHUTENbHbIE, a OpAMHAT — BO3MOXHO W
MOJIOKUTENIbHBIE, W  OoTpuuareiabHbie. g Toro, 4dYToObl HE HMETh
OTPULIATENBHBIX 3HAYEHUMN, OPJMHATY HAYaJbHOM TOYKM NPUHUMAIOT YCIOBHO
paBHoit 500 KM; Takue OpAMHATHI HA3BIBAIOTCA  NPeoOPA308AHHBIMU.
CrnenoBarenbHO, €CIM B TPOIECCE PEIICHMs 3aJaud OpJAWHATa TOYKUA Oynaer
uMeTh 3HaueHue menee 500 KM, TO TOYKa pacHoJIOkKEHa K 3amagy OT OCEBOro
MepHuaraHa; eciiu xe opauHaTta 6onee 500 kM, TO TOUKa HAXOAUTCS BOCTOUHEE
oceBoro mepuauana. [Ipu 3ToM, 4TOOBI OJIHO3HAYHO OMPENEIUTH MOJIOKEHUE
TOYKA Ha 3€MHON IOBEPXHOCTH, HEOOXOJMMO TEpea KaxkJIOW OpAUHATOMN
yKa3plBaTb HOMEp 30HBI. Tak, Hampumep, 3anuck opauHatel S5 327 130 m
YKa3bIBAET HA TO, YTO TOYKA HAXOAMUTCS B 5-W 30HE K 3amaay OT OCEBOrO
Mepuauana Ha pacctostauu 172 870 m (Y =327 130 — 500 000). CnexyeT uMeTh
B BUJLY, UYTO HOMEP 30HBI MOXKET BBIPAXKATHCS U JIBY3HAUYHBIM unciioM. [loaTomy,
4yTOOBl NPABWIBHO  OMNPEACIUTh HOMEpP 30HBI, CIEAyeT 3HaTh, YTO
NPSIMOYTOJIbHBIE KOOPJIMHATBI B T'€OJIE3UM BBIPAXXAalOT B METpax, U OpJHUHATA
OyIeT MMeTh IIEeCTU3HAYHOEe 3HaueHue. Takum oOpa3oMm, OTAenuB 6 3HAKOB,
MOJIyYUM OPAMHATY JAHHOW TOYKH U HOMEP 30HBI.

Jlns pemieHust 3aiad, CBSA3AHHBIX C OINPEIEICHUEM MPSMOYTOJIbHBIX
KOOpPJAMHAT MCKOMBIX TOYEK, Ha KapTax M IUIaHaX MOCTPOEHAa KOOpAMHATHAs
(KUJIOMEeTpOoBasi) CeTKa KBaApPaTOB, OTCTOSSHUE X M Y CTOPOH KOTOPBIX OT
Hayvajga KOOpAWHAT yKa3aHo B 3apaMouHoM odopmienun. [lomHas omudpoBka
JUHUAA KOOPJIMHATHOM CETKHU MAETCS OJM3 YIJIOB PaMKH, a OCTAJIbHBIC JIMHUU
MOAMUCHIBAIOT COKPAIIEHHO — JIECSITKUA U €IMHUIIBI KUJIOMETPOB.

UtoObl oOmpeneauTh NPSIMOYTOJbHBIE KOOPJAWHATHI HCKOMOW TOYKH,
HEOOXOIUMO M3 HEE OMYCTUTh MEPHCHAMKYJSAPhl Ha IOKHYIO U 3alajHyIo
CTOPOHBI KBaJipaTa KOOPJAUHATHON CETKH, B KOTOPOM HAXOJUTCS 3Ta TOYKA.

Onpenenenue KOOpAWHAT MIPOU3BOJIST B cieayrouiei
MOCJIEI0OBATENBHOCTH:

- TMOJIMUCHIBAIOT (OMPENEIISIOT) KOOPJIUHATHI F0XKHON X, U 3amajiHON Y3

CTOPOH  KBaJpaTa CE€TKHM, MWCIOJIb3ySl JaHHbIE 3apaMOYHOIO

oopMIIeHUS;
- TOJIb3YSACH MOINEPEYHbIM WJIM JIMHEHHBIM MacliTabamMu, H3MEpSIOT
npupamenuss  koopauHaT AX wmw YA —  uU3MepAOT  UIMHY

MNEPHCHAUKYJIAPOB, OIIYHICHHBIX W3 I[aHHOI‘/'I TOYKM Ha CTOPOHBI
KBaJipaTa CCTKU,
- BBIYHUCJIAOT OKOHYATCIbHBIC 3HAYCHUA KOOPANHAT TOYKHU 110 CI)OpMYJIaM

Xi = X}O + AX, yi = y3 + VA. (28)
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B Tex cnyuwasx, Korga Touka pacmoJiaraercsi OJMKe K CEBEepHOM u
BOCTOYHOM CTOpPOHaM KBajpara, LEIecooOpa3HO U3MEPSITh MPHUpPAIICHUS
KOOpAMHAT OT 3TUX CTOpoH. OKOHUYATENbHBIE 3HAYEHUS KOOpAWHAT TOTJa
BBIYHCIIAIOT MO (hopMyJiaM pa3HOCTH KOOPJWHAT U MpUpaeHUI

X, = Xc — AX, V.= VB-VA (29)

B mnpumepe Ha puc.31 kBaapar KOOpPAMHATHOM CETKH, B KOTOPOM
HaXOJMUTCS MCKOMash TOYKa, BBIACIEH CBETJIO-CEpbIM LBETOM. Touka
pacronaraeTcsi NPUMEPHO B CEpPEeAMHE KBajpara W NPUPAIICHUS MOXKHO
U3MEPSTH OT JII000# CTOpOHHI ero. B ganHOM npuMepe koopauHata X, F0KHOM
CTOPOHBI JAHHOrO KBajapara paBHa 6066 kM, a 3amagHOM CTOPOHBI
VY, — [8]370 kM. JlnuHBl NEepHneHAUKYISPOB, OIMYLIEHHBIX HA 3TH CTOPOHBI
KBa/IpaTa, COOTBETCTBEHHO PaBHbI

AX=1xM=18mMmx 25 000 = 450 m,
YA=1xM=19mmx 25000 = 475 m.
3nech | — nnvHa nepneHANKyISIpoB Ha KapTe, M — 3HaMeHarelb MaciTaba.

[Tpupaienus KOOpAUHAT CIIEyeT U3MEPSATh MACIITAOHBIMH JIMHEHKAMU;
3/1ECh IPOCTO MOKAa3aHa T€OMETPUs ONPEAECIEHUS IPUPALIECHUMN.

OTcro1a UICKOMBIE KOOPAMHATHI TOYKU M OyIyT paBHBI:

Xy = 6066000 M +450 m = 6 066 450 M,
Vu=830Ha 370 000 m + 475 m = [8]370 475 m.

5. JUHEWHBIE U3BMEPEHUA

JluHenHble U3MEpEHUs Ha KapTax M IUIaHaX CBOJATCSA K ITPOCTEUILIUM
JNEUCTBUAM — B3ATHUIO IIPU IIOMOILIM LUPKYJIA-U3MEPUTEIS COOTBETCTBYIOIIETO
OTpE3Ka U ONPEJCIICHUIO €0 BEJTUYHMHBI 0 MacIITa0HOH JuHEelke (cM. puc. 14-
15). Cnenyer TOABKO UMETH B BUAY, YTO B PE3YyJIbTaT€ U3MEPEHHUS JTUHEHHOU
BEJIMYMHBl TOTO WJIM HWHOIO OTpe3Ka OyAeT TOJNYy4YEeHO 2O0pU30HmMAIbHOEe
nponodicerue ero. TakuM o0pa3oMm, U3MepEHUE MPSMbIX OTPE3KOB Ha KapTe He
cocTaBisieT OonbIIMX TpyaHocTedl. MHas kapTuHa mpeAcTaBisieTcss MpH
U3MEPEHUN KPUBBIX JIMHUHM (JIJIUHBI pEK, JOpor, OeperoBbIX JuHUM). B 3THX
CIIy4asiX MPUMEHSIIOTCS Pa3IMYHbIE CIIOCOOBI.

OmnuM u3 CcHOCOOOB SABISIETCS 6NUCAHHASA JIOMAHAs, KOTJA KPUBYIO
MOHO TPEICTaBUTh B BUJIEC JIOMaHOW JMHHUH. VI3MEpUTh JUIMHY TaKOW JIMHHUH
TaKKe HE cocTaBisgeT Oonpuioro Tpyna. OAHAKO TOYHOCTh MOJYYEHHBIX
pE3yJIbTaTOB OCTABIIAET JK€JIaTh JIy4IEero, OCOOEHHO i OYEHb W3BHIIMCTBHIX
auauii.  boimee  TouHble  pe3yabTarhl  gaér  cmocoO®  mpodeccopa
HO.M.IIlokanbCckoro, KOTOPBIA NpelyCMaTPUBAET U3MEPEHUE JUTMH U3BUIIMCTBIX
JUHUAA LUPKYJIEM C HOCMOAHHbLIM pacmeopom. VI3MEpeHHsI BBINIOIHAIOTCS B

57



npsiMOM U 00paTHOM HampaBiieHUsX. OKOHYATENbHBIA PE3yJIbTaT U3MEPEHUS
ATOM KPUBOU JIMHUU MOKET OBITh BBIYUCIIEH 110 (hopMyIie

d=ML,K, (30)
rae d — ropu3oHTaIbHOE MPOJIOKEHUE KPUBOM JTMHUHM, M; M — YHUCIIO ThICSY B
3HaMEHaTelle MaclTada JaHHOW KapThl; Le, — cpeiHee u3 mpsMoro U o0paTHOro
usMepenuit, Mm; K- koapuimenT u3BMIMCcToOCTH, ONpeaeaseMblii pyu MOMOIIIH
TaOJIUI IO BHEUTHEMY BUy U3MEPSAEMO TUHUM.

B HEekoTOphIX cilydasx I U3MEPEHUS U3BUIMCTBIX JTUHUI HUCIIONIb3YETCS
Kypeumemp, KOTOPbIII COCTOUT W3 OOBOJHOTO (MEPHOT0) KOJECHKA U CUETHOTO
MexaHuzma c¢ mudepobmatom (puc. 33). M3mepeHuwe IMHUA TpU MTOMOIIH
KypBUMETpPA NPOU3BOJUTCA CIAEAYIOIIUM 00pa3oM.

CHavana ompenensifoT LeHy AeleHHus mKaibl nudepbdbrata B macmrade
naHHOW KapThl. [lms aToro Ha kapte OepETcst OTpe30K W3BECTHOM IUIMHBI d,
HaIllpuMep, CTOPOHA KBaJpaTa KOOPJMHATHOW ceTKH. B Hauane 3TOro orpeska
yCTaHaBJIMBAIOT KypBUMETp U OepyT oTcu€r mo mkaige N;. 3ateM 00BOJHOE
KOJECUKO MPOKATHIBAIOT MO BCEH JJIMHE 3TOr0 OTpPE3Ka M BHOBb OEPYT OTCUET
no wkane N,. IIpousBenenue pazHoctd orcu€ToB n = N — N;  Ha LeHy
nenenust C OyJieT COOTBETCTBOBATH JITMHE AaHHOU JuHuM, Cn=d.

Orcrona neHa nesneHus mkainbl nudeponara B Macmtadbe JaHHON KapThl

OyJzieT paBHa C= 4 . 31)

n
_

<«—— Pyuka npubopa
Crpenka

HudepbnaT

Mepnoe (06Bo1HOE) doToCHUMOK Mpudopa

/ KOJIECO

Puc.33. Cxema kypBumeTpa

58



Jns ompeneneHus — JJIMHBI  U3BWIMCTOM JIMHUU HYXXHO TIPOBECTHU
KYPBUMETPOM MO BCEW JIJIMHE JIMHUM U B3STh OTCUETHI MO IIKaje B HadYajle M
KoHle e€. 3areM mo ¢opmyne (32) BBIYUCIUTH JJIMHY W3BUIMCTOW HCKOMOM

JINHHUHN

D =Cn (32)

6. OIIPEAEJIEHHUE BbICOT (OTMETOK) TOYEK

N3o6paxkenne penbeda HA TomorpadMyecKUx KapTrax MpU TMOMOIIH
TOPU30HTANIEH MO3BOJISIET pellaTh JIOObIE 3a/lauM, CBA3aHHBIE C ONpPECICHUEM
OTMETOK ToYeK (cM. puc. 24, 25). PaccMOTpUM HEKOTOPBIE U3 HUX.

6.1. OnpenesieHue 0TMETOK TOPU30OHTAJIEH

Bo3HUKAIOT Tpy OCHOBHBIX Cily4asl pELIEHUs dTOU 3a1a49H.

1.

Ha onmHoM w3 ropusonTtanes mnoxnucaHa otMmerka e€. Torma Ha
OCHOBAHHMM CBOMCTB rOPU30OHTAJIE OTMETKA B JIO00M TOUuke €€ Oyner
paBHa NOJANKMCAHHOMY YHCILY.
[Tognucana onHa u3 Ommwkammx ropuszoHTanged. OTMeTKa UCKOMOM
TOPU3OHTAIM OTPEETAETCS] C YUETOM BBICOTHI ceueHus peiibeda h, u
HalpaBJICHUs] CcKaTa MeECTHOCTHU. [IOBBIIEHHE WM TOHUKEHUE
penbeda omnpeaensercas no OepruTpuxaM wid ¢GopMe HaNmucaHus
3HAQYEHUsI OTMETKA TOpU3OHTaIU. OTMETKa HMCKOMOW TOpHU30HTAIH
H,.« 6ynet paBHa

Hyox = Hyex £ he 1, (33)
rae  Hyx - OTMETKa MCXOIHOM TOPU30HTAIM, N — YHUCJIO MHTEPBAJIOB
MEXAy MOANUCAHHOW U ONpEAEIIsIEMON TOPU30HTAIISIMA, 3HAK + WIHN -
CTaBUTCS C YYETOM MOBBILLIEHUS WU TOHMKEHUS perbeda.
[Monmucana ormerka 3emau. OTMeTka Onm3iexamield TOPU3OHTAIU
OyZneT paBHa OJMmKalIeMy K OTMETKE 3€MJIA YUCITY, KPATHOMY BBICOTE
cedyeHus penbeda ¢ ydéToOM MOBBIILICHUS WK TOHMKEHUSI MECTHOCTH.

6.2. OnpenesieHne 0TMETOK TOYEK

3,Z[€CI) TAKKC BO3MOJKHBIC PA3JIMIHBIC BAPHUAHTHI.

1.

2.

Touka JIE)KUT Ha TOpU30OHTANU. Torga OTMETKAa TOUYKM paBHA OTMETKE
JTAHHOU TOPU30HTAJIN.

Touka JIEXKUT MEXAY OJHOMMEHHBIMM TOPU3OHTAISIMA WIM BHYTPH
3aMKHYTOM TOPU30HTAIH. B 3TOM ciydyae TOYHO ONPENEIIUTh OTMETKY
TOYKH HENb3s. BO3MOXKHO OTMETUTH, UYTO OTMETKA TOUKHU OOJIbIIE (HIIN
MEHbIIIE) OTMETKH TOPU3OHTAIM HA BEIMYMHY, HE MPEBBIIIAIOULYIO
TIOJIOBUHBI BBICOTHI CEUCHUS penbeda.
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3. Touka pacnosoxeHa MeXIy pa3HOMMEHHBIMU TOPU3OHTAIAMU. Toraa
€€ OTMETKY OIIPENIEIISIOT B CIEAYIOUIEH MTOCIEI0BATEIbHOCTH:
- OOpPEeAENsIOT OTMETKUA COCEIHUX TOPU3OHTAJIEH;
- ONpEeneNsOT MPEBBIINICEHHE h TOYKM HaJ TOPU3OHTAIbIO C MEHbINIEH
OTMETKOM;
- BBIYUCIISIIOT OTMETKY TOYKHU IO (popMyIie
H,=H, =h. (34)
Jns onpeneneHus MPEBBILIEHUS TOYKH HAJl TOPU3OHTAIBED uepe3 Hee
IIPOBOJAT HOPMaib K COCEIHUM TrOpu3OHTAISAM. [IpeBbllIeHHE B 3TOM Ciydae
OyJIeT MpONOPIMOHAIBHO TOPU3OHTATHLHOMY TPOJOKEHUIO OT TOYKUA JO
TOPU30HTAIN, TO €CTh, B KAKOM OTHOIIEHWH TOYKA ACIUT HOPMAaJb MEXKIY
FOPU3OHTAISIMA, B TAaKOM K€ OTHOIIEHWH TOYKAa JICJIUT BBICOTY CEYECHHS
penseda. DTa mponopius pemaercs To4Ho no Gopmyne (20) win ¢ HEKOTOPOi
MOrPENIHOCTBIO «HA Tria3». [10oabp30BaThCAd TEM WM MHBIM NPUEMOM CIIEYET C
y4€ToM TOrO (hakTOpa, UYTO MPU AHATUTUYECKOM OMNPEACIICHUH OTMETOK HX
3HAYECHMS BCE PABHO OKPYIJISIOT 0 1 M mpu BeIcoTe ceueHus penbeda h, =5 M,
10 0,5 M ipu he = 2,5 M.

7. ONPEJIEJIEHUE YKJIOHOB JINHUI
N KPYTU3HBI CKATOB

VYKIJIOH — 3TO yroJj HakJIOHA JIMHUM K TOpu30HTY. Ha MecTHOCTH 3TOT yroi
MOXKET OBbITh U3MEPEH CIEeIHAbHBIM yTIOMEPHBIM npudopom. Ilpu pabote c
KapTOW Takoil BO3MOXXHOCTH HeT. OJJTHaKO IPHU HAJTUYUHU HA KapTe TOPU3OHTAIIECH
MOSIBJISIETCS] BO3MOXHOCTbD PELICHUS 3TOW 3a/1a4l KOCBEHHBIM Iy TEM

Ecim paccmaTpuBarth MNpSIMyH0 JMHUIO MECTHOCTH B BEpPTHUKAIbHOU
IJIOCKOCTH M 4Y€pe3 OJIHY U3 TOYEK €€ KOHILIOB MPOBECTH JIMHUIO TOPU30HTA, a
yepes APYryr TOYKY OTBECHYIO JIMHHIO, TO MYTh ONPEIEIICHUS UCKOMOTO yrjia
COBEpUICHHO O4YeBHUAECH (CM. pHUC. 25-26): HUCKOMBIA yroja B MPSMOYTOJbHOM
TPEYTOJIbLHUKE PaBEH KPYroBoM (DYHKIIMU TAHT€HCA OTHOILIEHUS OJTHOTO KaTeTa K
apyromy. Tak Kak KaTeTbl 3TOTO TPEYrOJbHHKA €CTh HE UYTO HHOE, Kak
MPEBBIIIEHUE MEXKAY KOHIIAMU 3TOM JIMHUU U TOPU3OHTAIIBHOE MPOJIOKEHUE €€,

TO V= arctgg = arctg@. (35)

Benuunna yriia HakJIOHA Yallle BCETO XapaKTepu3yeT pelibed) MECTHOCTH,
UM ONpPENENSIOT KPYTH3HY CKaToB penbeda (cM. Tabm.5). B umkeHepHOU ke

IIPAKTUKE MPUMEHSIOT MOHATHE MPOCTO YKIOH 1, KOTOPBIM PaBEH OTHOLICHUIO

IIPEBBILIEHNS MEXKAY KOHIIAMU MIPSIMOU K TOPU30HTATBHOMY IPOJIOKEHUIO €€

. _h
=2 36
; (36)
VYKIJIOHBI BBIpQXAOTCS IECATUYHON IpoObio ¢ Beiuncienuem a0 0,0001 u

OKpYTJIEHHEM OKOHYATENBbHOTr0 pe3ynbTaTa 10 0,001.
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Hanpumep,
i= 2 _0,0166=0017.
300.m

YacTo yKIOHBI BBIpaXaroTcsl B NpoUEHTaX % WIM HOPOMHIAX %o.
Hampumep, 1=17 =1,7% = 17%o.

Mexly YKIOHOM M yIJIOM HaKJIOHA CYHIECTBYET M3BECTHASI 3aBUCUMOCTD
(cM. popmyibr 32-33)

1=tgv. (37)

UtoOBl ompeneanuTh YKIOH JTUHUUM MECTHOCTH, OTMEUEHHON Ha KapTe
oTpe3koM AB, BBIUUCIAIOT NPEBBIINICHUE MEXAY KOHIIAMH €r0 KakK Pa3HOCTb
orMetok  Hp w  H,, HalWOeHHBIX MO OTMETKaM TOPHU30HTANIECH. 3arewm,
UCIIOJIb3Ysl TOINEPEYHbId WIM JMHEHHBIM MaciuTad, HaxoAsT TOPU30HTAJIbHOE
IIPOJIOKEHHUE 3TOTO OTpe3ka. BenmmunHy ykioHa BRMUCIAIOT 10 hopmyne (33).
Eciu ectp HE0OXOAMMOCTH BBIPA3UTh €ro B TIPajyCHOHM Mepe, TO CIEIyeT
ucrnonb3oBath Gopmyny (32). 3aech HEOOXOUMO OTMETUTh, UYTO MOJIyYEHHAs
BEJIMYMHA YKJIOHA XapaKTepu3yeT NOJIOKeHHEe Toibko JnHuu AB (puc.34).
HelictButenbHo, Ha y4yactke A-1 wim 2-B n1MHMS He COBHAmaeT cC
MOBEPXHOCTHIO 3€MJIM U C XapaKTepUCTUKOU penbeda HUKAK He cBsizaHa. BoT Ha
y4acTKe 1-2 TUHUS COBIANAET C MOBEPXHOCTHIO 36MJIM U MOJyYEHHAs! BEIUYMHA
YKJIOHA JJIsi BCeW JIMHUU OyAeT XapaKTepu30oBaTh peibed Ha ITOM ydacTKe
MECTHOCTH.

duznyeckasi IOBEPXHOCTh MECTHOCTH Ha yyacTke 1-2
Puc. 34. Cxema npsamoii nuauu AB Ha MecTHOCTH

JUist XapakTepUCTUKU pelibeda HEOOXOUMO BBIYUCIATH MPEBBILICHUS U
TOPU3OHTAIbHBIE TPOJOXKEHUS JJIA JIMHHWM, COBHAJAIOUIMX C 3EMHOM
MOBEPXHOCTHIO, KaK 3TO TMOKa3aHo Ha puc. 34 (yudactok 1-2). IIpu pabote xe
KapTOMl KPYyTU3HY CKAaTOB OMPEIENSIOT MO OTpe3KaM, KOHIIBI KOTOPBIX JeXar
HEIMOCPEJICTBEHHO Ha COCEAHUX TOpU30HTaneil. Torga ykKJIOH 3TOro oTpeska H
KPYTH3HA CKaTa BBIUMCISETCS MO TeM e (popmyriaMm, HO MPEBBIIIEHUE PABHO
BBICOTE CEUEHHUs pelibe(pa, a TOPU3OHTAIBLHOE MPOJIOKEHUE 3aJ0KEHUIO MEXKITY
TOPHU3OHTAISIMU 110 3aJJaHHOMY HarpasiieHHI0. Ha mpakTtuke mocTtymaror emeé
npome. Tak Kak IpU ONpeAesIeHUH KPYTH3HbBI CKaTa y4acTBYET INPEBBIIICHUE,
paBHOE BBICOTE cedeHHs penbeda, mporme mocTpouth rpaduk (macirad)
3aJI0’)KEHUH U HCIOJIb30BaTh €ro MpHU PEIICHWH 3a/]ay, MOJOOHBIX 3ajaue 1o
ONpeNeNeHnt0 KpyTU3Hbl ckaToB penbeda. IloapodHoe omnmcanue crnocobda
NOCTPOEHUsI TPa(UKOB 3aJI0KEHUI U METOJUKH UX MUCIOJIb30BaHUS JJAHO BHIIIE
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(cm. pazg. 3.4.2.3 c. 46-48 u puc.28). Ilpu HecoBmageHun (PUKCUPOBAHHOTO
u3MepuTeneM 3anoxkenus (cM. puc.28, M-N) ¢ noamnucaHHbBIMU Ha Tpadukax
3HAUYCHUSIMU YKJIOHOB WJIM VIJIOB HAKJIOHA WX BEJIMYUHA OIpeesseTcs
UHTEPIOJUPOBAHUEM «HA IJ1a3.

8. TPACCUPOBAHUE JINMHUHU
3AJAHHOI'O YKIIOHA

DTa 3aja4ya BBIMIOIHSAETCS MPU MPOCKTUPOBAHUM JIOPOT HA y4yacTKax, rJe
CpellHHE YKJIOHBI MECTHOCTH IMPEBBIMIAIOT JAOMYCTUMBIE VISl TAHHOW KaTeropuu
nopor. Jljis 3Toro uU3MepuTelieM MO IIKajle Tpaduka 3aJ0KeHU (PUKCUPYIOT
BEJIMYMHY 3aJI0KEHMs, COOTBETCTBYIOIIYIO MAaKCUMaJIbHO JOMYCTUMOMY
YKIJIOHY. 3aT€M U3 Ha4YaJIbHOM TOYKH TPACChl U3MEPUTEIIEM JIEJIAl0OT 3aCEUKy Ha
COCeIHEN TOpHU30HTAIM (BO3MOXXHBI JBE 3aCE€YKH NPU HAIWYUU HECKOJBKHUX
BAPUAHTOB TPACCHUPOBAHUS) M M3 IOJYYEHHOW TOUYKH TEM XK€ PACTBOPOM
U3MEpPUTENISl CHOBa JIENAIOT 3aC€UKy YK€ Ha Cleayroled ropusoHranu. B
pe3yJibTaTe MOJy4YaroT JIOMAHYH JIMHUIO C 3aJaHHbIM YykjaoHoM. [lpu stom
ClIeAyeT TOMHHUTb, €CJIIM PACCTOSIHUE MEXKAY COCEAHUMHU TOPU3OHTAISIMHU
OoJpllle  pacTBOpa U3MEPUTENS, TO TMPOEKTHYI JIMHUIO MPOBOISAT MO
KparuaiiieMmy HampapieHuto. [lonpoObHoe onurcaHue METOIUKU TPaCCUPOBAHUS
npenacraBiieHO B paznene «[IlpoBegeHue Ha kKapTax M IJlaHax JIMHUA 3aJaHHOTO
yKJIOHa» (cM. puc.29).

9. OPUEHTUPOBAHUE JIMHUH

OpueHTUpOBaHUE MPOEKTHBIX JIMHUM HAa KapTe€ CBOJAUTCS K HU3MEPEHUIO
OPUEHTUPOBOUYHBIX YTJOB (MCTUHHBIX a3UMYTOB M PyMOOB, IHUPEKIIMOHHBIX
VIJIOB W PpyMOOB) MEXAYy MPOCKIMSIMU HA TOPU3OHTAIBHYIO IUIOCKOCTh
MEpPUJIMAHOB U JaHHOW JuHuM (cMm.paza. 2 c.17). Hamuume 5>THX
OpPUEHTUPOBOUYHBIX VYIJIOB TIO3BOJIIET pemaTh psja  3aJad B Mpolecce
NEPEHECEeHUS MTPOCKTa B HATYPY MU, B YACTHOCTH, OMPEACIAThH MOJIOKEHUE OCEH
COOpY)XeHMH  Ha  MecTHOCTH. OpHako  cleayeT  OTMETUTh,  4YTO
HEMOCPEJICTBEHHOE HCIOJIb30BAHUE O3TUX OPHUEHTHUPOBOYHBIX YTJIOB  JUIS
OmpeneseHUs]  TMOJIOKEHUS  OCel  COOPY>KEHUU  BBI3BIBAET  HEKOTOpHIE
3aTpyAHEHUS. Hamnpuwmep, UCIIOJIb30BaHUE UCTUHHOTO a3uMyTa
peaycMaTpUBaeT HAIMYUE HAMPABIEHUS UCTUHHOTO MEpUIMaHa Ha MECTHOCTH
B MCXOJHOM TOYKE MPOEKTHOMN JTUHUU. DTOT BOMPOC PEIIAETCS caMO COOOU TpH
pabote ¢ eupomeoooaumom. B MHKEHEPHON TMPAKTUKE UCTIOJIb3YETCS] OOBIYHBIN
WIN BJEKTPOHHBIA TEOHONUT (TaxeoMerp). OpUEHTUPOBAHUE IO UCTHHHOMY
a3UMYyTy BO3MOXXHO, €CIM HMETh WCTUHHBIA a3uMyT J000W JIMHUM Ha
MECTHOCTH, MPOXOJAIIEH Yepe3 UCXOAHYIO TOUKY. 37€Ch MPOUCXOJUT KakK Obl
3aMeHa MepHraHa Ha JIMHUIO C U3BECTHBIM UCTUHHBIM a3UMYTOM. DTOT BOIIPOC
pemaercss myTéM acTpoHOMUYecKHX HaOmogeHuidl CoyiHIIa B OIpeAesiéHHOe
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BpeMsi CyTOK. BCc€ 3TO BBI3BIBa€T HEKOTOPHIE TPYAHOCTH HETOCPEICTBEHHOTO
UCTIONB30BAaHUSl HMCTUHHBIX a3WUMYTOB WM JUPEKIMOHHBIX YTJIOB  JIJISt
OPUEHTHPOBAHUS MPOEKTHHIX JIMHUN HAa MECTHOCTU: HEOOXOAMMO WM UMEThH
CHenuaIbHBI MPUOOp, WM TPOU3BOAUTH JOTOJHUTEIBHBIE CIELHATbHBIC
reojie3nueckre padboTel. Bo MHOruMX ciyyasix Ha MECTHOCTH IiesiecooOpaszHee
UCIIOJIb30BaTh MarHUTHBIA a3UMYT WIH pyMO Uisi OPUEHTHPOBAHUS JUHUN Ha
MECTHOCTH. MarHutHas CTpejika HalJIAJHO YyKa3blBaeT  HalpaBJiCHUE
MarHUTHOTO MepUJMaHa U OT HEro NpU MOMOIIU OycCONM MOXKHO JIETKO H
OPOCTO OPUEHTHPOBATh MPOEKTHYIO JHHUIO. HeKkoTopble NOrpenHocTd B
OTIpe/IeIEHUN MarHUTHBIX a3UMYTOB KOPPEKTUPYIOTCS B MIPOLIECCE 3aKPEILICHUS
naHHOW JnuHUM B Hatype. CrenoBaTenbHO, B MPAKTUYECKOM OTHOIICHUU
OPUEHTHUPOBAHUE JUHUM HA MECTHOCTHM HYXXHO MPOU3BOIUTH  CICAYIOUINM
o0pa3oM: Ha KapTe U3MEPUTh UCTUHHBIN a3UMYT WM TUPEKIIMOHHBIN YTOJl U 10
HUM BBIYHMCIUTh MAarHUTHBINA a3MMYT, KOTOPBIM M UCHIOJIB30BaTh MpH paboTe Ha
MECTHOCTH. J[J151 BBIUMCICHHS MarHUTHOTO a3WMMyTa B MEPBOM Ciydyae HyXHa
BEJIMYMHA CKJIOHEHHUS MarHuTHOM crpenku (cMm. Gopmyny 13), a BO-BTOpOM —
emé U compkeHue MepuauaHoB (cM. gopmyny 14). BenuuuHbl cOMMMKEHUS
MEpPUJMAHOB M CKJIOHEHHMS] MAarHUTHOM CTPEJIKM Ha JaHHOW TEPPUTOPUH
pUBEACHBI B HIDKHEM JIEBOM yrily KapT. OIHAKO cieayeT OTMETUTh , YTO He
BCEr/la HY»KHO CJIETIO HCIIOJIb30BaTh T€ JaHHbIE, KOTOpPbIE MPUBOAATCS TaM. B
IPUBOJUMOM TEKCTE JaHbl HEKOTOpbIE YCPEIHEHHBIE BEIWUYMHBI CONMKECHUS
MEPUJIMAHOB U CKIOHEHHMS MarHuTHOM CTpenku. MeToauuecku paBHIBHO
CaMHUM BBIYUCIIUTD WIH ONPECNIUTh 3TH 3HAUEHUS, 0 YEM peub MOUIET HIDKE.

9.1. U3MepeHHne HCTUHHBIX A3UIMYTOB U pyM0OB

Jna opueHTHpOBaHUs NPOEKTHOW JMHUUM MN 0 MCTUHHOMY a3uMyTy
Wi pyMOy HEOOXOJMMO Ha KapTe MPOBECTH JIMHHUIO UCTUHHOIO MEpHAMaHa,
nepeceKaronero JaHHyr JuHuio (cMm. puc.31). 3areM COeauHSAIOT TOYKH
3apaMO4YyHOro OQOpMIIEHHS C OJUMHAKOBOM JONrOTOM U MOJy4aroT
JIOTIOJITHUTENIBHBIE MEPUIUAHBI C JOJITOTOU 18° 01/, 18° 02 u 18° 03/,
NIEPECEKAIOIINE MPOEKTHYIO JIMHHUIO (IIOJIYyYEHHbIE MEpPUANAHBI MPEICTABICHBI
NYHKTUPHBIMH JIMHUAMM). [locie 3Toro TpaHCHOPTHPOM HM3MEPSIOT YIoJl IO
YaCOBOM CTpPEJIKE OT CEBEPHOTO KOHIIA MEPHUAMAHA 0 HAIIPABIICHUS JAaHHOMN
JUHUU Ay - Q3UMYT WK OT OJIM>KaWIlero KOHIa MepuanaHa 10 JaHHOW JIMHUU
r - pymMO c ykaszaHueM Ha3BaHus derBepTH. Ha puc. 31 mnokaszan asumyTt
Aper=115"20" 1 pym0O r = IOB: 44%35', U3MEpPEHHBIE OT MEPUAMAHA C J0JIOTON
18°01" .B 1oro-BocTodHOi YETBEPTH CyMMa IIOJIYyYEHHBIX BEJIMYMH JOJDKHA
pasusaThes 180°. TIpu pasmenbHOM M3MEPEHHH STHX YIVIOB ONIMOKA COCTABHIIA
5/, 4To XapaKTepu3yeT TOYHOCTH YIIOBBIX H3MEPEHHH HA KApTe IPH MOMOIIH
TpaHcroptupa. OO0 3TOM W 1UIa pedb BbIE, KOIJAa PEKOMEHI0BAIOCH
OpHUEHTHPOBAaHUE IIPOCKTHOM JIMHUM HAa MECTHOCTH IIPOU3BOAMTH 11O
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MarHMUTHOMY a3UMYTY: BCE PaBHO BeJb MPUIETCS KOPPEKTUPOBATH MOJIOKECHHE
OCH COOPYKEHUS.

[Ipu u3mepenuu aszumyTta wWid pymMOa BHUAUM, YTO B JIaHHOM Clly4yae
MIPOEKTHYIO JIMHUIO MEPECeKaroT JBa MepuIruaHa (B MPUHIIUIIE MOKHO MTPOBECTH
mepuauans! 1 depes 10", xoTst GombIoro cMbicia B 3ToM Het). Tak Kak asuMyT
B pPa3HbIX TOYKAX MPSAMON HE OCTAETCS MOCTOSHHBIM, TO BO3ZHUKAET BOMPOC: OT
KaKoro kK€ MEpHInaHa U3MEPATh a3UMYT U pymM0? B TeopeTnueckoM rmiaHe 3ToT
BONpocC npaBoMepeH. OaHaKO, YUUTHIBASI BEJIMUMHY COJNIMKEHUS MEPUIMAHOB HA
TaKOM MajJOM OTCTOSSHUM OJHOW TOYKH OT JPYrod, NPaKTUYECKH MOMKHO
U3MEpATHh a3UMYT OT JIOOOTO MepuMaHa JaHHOW KapThl (cM. c. 17, pasn. 2),
BEJIMYMHA PACXOXKIACHUS MOJYYEHHBIX TPAHCIOPTUPOM PE3YyJbTATOB OYJIET HE
OIIlyTUMA.

9.2. U3mMepeHue TUPEKIIUOHHBIX YIJIOB
U pymM00B

s opueHTHpOBaHUs NPOEKTHON JIMHUU MN 10 TUPEKLMOHHOMY YTIIy
WK pyMOYy HEOOXOAMMO Ha KapTe MPOCTO U3MEPUTH YTOJI MEKIY BEPTHUKAIBHOM
JUHUEW KOOPAWMHATHOW CETKM W JaHHOW jauHuen (cMm. puc.31). Msmepenus
BBITIOJIHSAIOTCS TaK)KEe T10 XOAY YaCOBOM CTpENKH, a JJid pyMOa oT Oivkaiiiiero
KOHIIA €€ C YKa3aHUEM Ha3BaHHS YETBEPTH.

Tak kak KOOpJIHMHATHasi CE€TKa MOCTOSIHHO NPHUCYTCTBYET Ha KapTe, TO
OpUEHTHUPOBAHUE MPOEKTHON JIMHUM Ha HEW Lierecoo0pa3Hee OCYIIECTBISATh MO
IUpeKIMoHHOMY yriy. IIpu mepexojne K MarHUTHOMY a3uMyTy HEOO0XOAMMO
3HaTh BEJIUYMHY CONMKEHHS MepuAMaHOB. BenuunHa cONMMKeHUs MEpHUIMaHOB
MOJKET OBITh B3SITa U3 TOTO TEKCTa, KOTOPbIA MOMELIEH B JIEBOM HUKHEM YIIIy
KapThl. OQHAKO HMCMOJIb30BAHUE ATOW YCPEIHEHHON BEIWYMHBI OyJIeT BHOCHUTH
JOTOJHUTENbHbIE OMMOKM B HWTOTOBBIM pe3ynbrar. [loaToMy B OTIENBHBIX
CIIy4asiX PEKOMEHAYETCsl BEIMYMHY COMMKEHHS MEpPUIUAHOB OIpenesaTh
HEMOCPEJCTBEHHO MJisi JAHHOW TeppuTOpuH. UYUTOOBI BBIYUCIHUTH CONMXKEHHE
MEpHUAMAHOB, HY’)KHO BOCIIOJIb30BaThcsa (hopmyJoit (9), moacTaBuB B HEE BMECTO
pPacCTOSIHUSI MEXJIYy COCEIHMMU TOYKaMH MPOEKTHOM JIMHUM OpJIMHATY
UCXOJHOW TOYKM U mupotry e€. Hanpumep, B BOCBMOI IIECTUTPATYCHON 30HE
na mmpore r. CaparoBa @ = 51°30), ¥ = + 70-75 kM cONMKEHHE MEPUIUAHOB
Oymer  paBHO + 0°48' , cOmmkenue MepuauaHoB BocTtouHoe. Ha puc. 31
IpUBEJICH MPUMEp pacuéTa BEIMUMUHbI COMMKEHNUS MEPUINAHOB Ha TEPPUTOPUH,
€ pacnoyiokeHa ImpoekTHas mauHus MN: opauHarta Touku M paBHa
Yu=8370475mu ¢, = 54%41', OT6POCHB Y OpAMHATLI HOMED 30HBI [8] U BBIYTS
u3 octaBuerocsa yucia 500 km, moay4yuM BeTn4yuHy |

1=370475 — 500000 = - 129525 m.

[ToacraBnsist HAIEHHOE YKCIIO B KIiIoMeTpax, 130 kM, u mmporTy, 54%41’ ,

B hopMyy (9), MONTYIHM HCKOMYIO BEINUHHY COMIKCHNS MepuanaHoB: - 1°40/,
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N 0m 4/
cOMMmKeHne MEpUINAHOB 3anajgHoe. Y cpeqHEHHOe 3HaueHue -2 24" , ykazaHHoe
Ha KapTe, 3aMETHO OTJIMYaeTCs OT IOJYYEHHOMN BEJIMYUHBI -1°40.

9.3. Boruuc/ieHHe MArHUTHBIX A3UMYTOB M pyM0OB

BBINONIHUB OpUEHTUPOBAHUE NIPOEKTHBIX JIUHUI HA KapTe€ N0 UCTUHHOMY
a3UMYTy WIH AUPEKIHUOHHOMY YTy W MOJCYUTAB MO HUM MAarHUTHBIA a3UMYT
(cMm. popmynsr 13, 14), MOXKHO HaWTH TOJIOKEHHE ATOH MPOCKTHON JIMHUM Ha
MECTHOCTH IIPY NOMOIIY a3UMYyTAJIbHOM UM pymOuueckoi Oycconu. bycconb —
3TO KOMIIAC, HO BBIIIOJIHEHHBIH Ha KA4ye€CTBEHHO O0Jie€ BBICOKOM YpPOBHE C
BO3MOXHOCTBIO BKJIFOUEHHSI €r0 B HM3MEPUTENIbHBIA IPOLIECC YIIIOMEPHBIM
npudopom (Teogoautom). [Ipy BHIYMCICHUN MarHUTHOTO a3uMyTa HEoOXoauma
BEJMYMHA CKJIOHEHHUS MAarHUTHOM CTpeikd. OJTa BeIUMYMHA yKa3aHa B JIEBOM
HUWOKHEM yrily KapTbhl. OJHAaKO MOJIb30BaThCS 3THUM 3HAUYEHHUEM CIEAYEeT C
OCTOPOKHOCTBI0. CKIIOHEHHE MarHUTHOM CTPEJIKM HE OCTAETCS MOCTOSHHOM BO
BPEMEHM BEJIMYMHOM: HAmNpuUMEp, B CpeAHEed mosoce Tteppuropun Poccun
CYTOYHBIC H3MEHEHHs e COCTABIAIOT okomo 15. TIOSTOMY MeTOMYecKH
IPABUJIBHO CIEAYET CAMHUM OIPEAEIATh €€ BEIMUNHY I TEX TEPPUTOPHIA, TIe
B HACTOSALIUI MOMEHT MPOU3BOAATCA I'€0JIe3UYECKUE pabOTHI.

CyIecTBYIOT pa3Hble CHOCOOBI OINpEASICHUS BEJIMYUHBI CKIIOHCHHS
MarHUTHOW CTpEJIKM Ha JaHHOW TEPPUTOPHM: OT CaMbIX TOYHBIX [0
IPUOTMKEHHBIX.

CaMbIM TOYHBIM CIIOCOOOM SIBJISIETCS CIIOCOO MCTOJIB30BAaHUS KOOPAMHAT
JBYX IyHKTOB T€0JE€3MYECKOW OMNOpHOM ceTh (IYHKThl TPHUAHTYJISLUH,
MOJINTOHOMETPUH), PACIOJIOKEHHBIX Ha JAaHHOW TeppuTopuu. B 3TOM ciyuae
CHayaja BBIYUCIACTCA AUPECKUMOHHBIM YIrOJd MPSIMOW, COCIUHAIOLIEH 3THU
NYHKTBI — PELIAETCA 0Opamuas 2eode3udeckas 3aoayd. 3aTeM yCTaHaBIMBAIOT
TEOJO0JIUT Ha ONMXKAWIIEeM K HCIOJHHUTENIO MyHKTEe M IMPHU MOMOIIM OYyCcCOiH
U3MEPSIOT MAarHuTHBIM a3uMyT 3TOW mpsAMoi. OmnpenesieHHe CKIOHEHUS
MAarHUTHOM CTPEJIKU CBOJAUTCA K penieHuto Tou ke dopmynsl (14), rae B
Ka4yeCTBE MCXOJAHBIX JAHHBIX OyJyT BBHIYMCIICHHBIC paHEe TUPEKIUOHHBIN Yroj
U CONMKEHNE MEPUIMAHOB, a TAKXKe U3MEPEHHBIN MarHUTHBIN a3UMyT

d=0o+y - Ayar (38)

Bropoii cioco0 onpeneneHrs BETUYHHbI CKJIOHEHHUS] MAarHUTHOM CTPEJIKU
3aKJIFOYAETCs] B TOM, 4TO Oepércs ro0as JIMHUS HA MECTHOCTH M OINpPEACIIAETCS
e€ UCTUHHBIN a3UMYT. 3aTeM U3MEPSETCs MPH MOMOUIN Oyccoin e€ MarHUTHBIHI
azumyt. Ilocme »toro mo d¢opmyne (13) MOXHO oONpenenuTh BEIUUYUHY
CKJIOHEHHS] MAarHUTHON CTPEJIKU

5 = AI/ICT - AMar- (3 9)

WNcTuHHBIA a3uMyT BBINIEYKa3aHHOW JIMHUM MECTHOCTH MOXET OBITh
ONpeneNi€H, HalpUMep, THUPOTEONOJIMTOM WM BBIYMCIEH MO pe3yJbTaram
acTpoHoMuYeckux Habmonenuit ConHIa BOJM3M NEPBOrO BEPTHKANA, TO €CTh
korja CollHIIE HAaXOAMTCS Ha BOCTOKE WM 3amafe. IDTOT crnocod Haubosee
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MIOJIHO yJOBJIETBOPSIET TPEOOBAaHUS TOYHOCTH, MMPOCT IO CBOEMY BBINOJIHEHUIO U
COOTBETCTBYET KOHCTPYKTHUBHBIM OCOOCHHOCTSIM TEOJOJUTOB, MPUMEHSIEMBIX
[P U3BICKAHUU JIMHEMHBIX COOPYKEHUH. MeToauKa OIpeaeseHUuss UCTUHHOIO
a3uMyTa 3TUM CIIOCOOOM 3aKJIH0YAETCs B CIEAYIOLIEM.

Br16uparoT Ha MECTHOCTH JIIO0YIO IPSAMYIO U YCTaHABJIMBAIOT HA OJJHOM
KOHIIE TE€OJOJIUT B pabOUYUM IMOJOKEHUH, @ HA APYTOM KOHIIE BEXY B OTBECHOM
nosioxkeHuu. [Ipu momonu Oycconu ompenenstoT MarHUTHBIA a3UMYT JaHHOM
JIMHUY W HaIlpaBJICHUS HA BOCTOK M 3amaj. OTH HaIPAaBJICHUS IIPUBSI3BIBAIOTCS K
MECTHBIM IIpEAMETaM. 3areM, koraa CosHLle OKakeTcsi BOJIM3U 3TUX
HanpasieHuil (YTpOM OKOJIO 6 4acOB MECTHOIO BPEMEHU M BEYEpOM OKOJIO 18
4acoB), M3MEPSAIOT TOJHBIM HPUEMOM TOPU30HTAIBHBIA  YroJl  MEXIy
HalnpaBJICHUsIMU Ha BexXy U Ha CoJIHIIE, a TaK)Ke OJJHOBPEMEHHO U yroJl HAKJIOHA
HanpasieHuss Ha ConHue. [Ipyn HaBenenun Ha CoJHIE B KaKJOM HOJyHOpHEME
(duKcHpyeTcs MOMEHT HaBEJIEHHU 110 YacaM MECTHOTO BpeMeHu. Bece uzmepenus
BBIITOJIHSOT B ONPEIEIEHHOM MOPSIKE:

1. HaBondar 3putenbHyto TpyOy Te€o[ojMTa Ha BeXy W OepyT OTCUET 1O
MUKPOCKOIY TOPU30HTaJIbHOTO KPYTa.

2. Ha okynsipe 3puTenbHOM TPyObl 3aKPEIUISIIOT TEMHBIM CBETOGUIBTD U
HaBogAT Ha ConHue. MOMEHT HaBeJeHUs OTMEYalT [0 YacaM
MECTHOTO BpeMEHM u OepyT OTCUYETBI 1O  MHUKPOCKOIaM
TOPU30HTAIBHOTO U BEPTUKAJIBLHOTO KPYTOB.

3. IlepeBoasT 3putenbHyr0 TpyOy uepe3 3€HUT M CHOBAa HABOAST Ha
Connue. MOMEHT HaBeAEHUS OTMEYAIOT MO yacaM U OepyT OTCUETHI
110 TOPU3OHTAIBHOMY U BEPTUKAJIbHOMY Kpyram.

4. YopaB cBeToQuIbTp, HABOMAT HA BEeXy U OepyT OTCYET TI0
TOPU30HTATIBHOMY KPYTY.

Tak kak HaBeCcTH BH3UPHYIO OCh Ha IieHTp CojHIIAa NPaKTHYECKH
HEBO3MOXXHO, TO B OTOM CJIy4ae TIOCTYMAOT CIECIYIOIIMM O0pa3oM: IHCK
CosHIIa TOMEIIAIOT B MOMEHT HaOJIOJCHNS B OJHY M3 YE€TBEPTECH CETKH HUTCH
(cm. puc. 35).

YTpom npu KJI Beuepom

\ f <— JTUCK

ConHna
npu KII

Puc. 35. Cxema nonoxxenunst qrcka COJHIIA IO OTHOIIEHHUIO K CETKE HUTEN
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[1o mosry4yeHHBIM pe3yapTaTaM ONpPEAEIAIOT:
1. CpeaHuii MOMEHT MECTHOT'O BpPEMEHHM HaOJIIOJEHUM Ha IEHTP
ConHIla ¢ mepeBoJIOM €ro B TpUHBUYCKOE BpeMsl HaOII0eHU I

T T
Tep= -ttt T, =T, D, (40)

b

rae T, — MomeHT HabmoaeHui CoJHIIA MO TPUHBUYCKOMY BpeMeHH, D — Homep
yacoBoro nosica toc 1 vac. Hampumep, nna CaparoBa D =3 +1 =4 yaca.
2. CpenHue OTCYETHI IO TOPU3OHTATIBHOMY KPYTY

Ha BEXy
KJT —180°
N = + KIT-180 .
2
Ha CoJHie
M = KJI+K127+1800 ’

3. Cpennuii yron HakiaoHa Ha neHtp CoJsHia

_ KJI -KII
v= =
2
[Tony4yuB 3TH pe3yJIbTaThl, BEIYUCISIOT UCTUHHBIN a3MMYT JJaHHOW JIMHUN
o gopmyiie

eciii CoOJIHIIE Ha 3armajie

Apw=Pp-a=N-M-4d, (41)
ecyit CoJTHIIE HA BOCTOKE

Ay =Pp+a =N-M-+a (42)

3mech @ BBIYMCIACTCS IO dbopmysne cheprudecKkoro TPeyrojbHUKa CO
ctoponamu Z, @, d
2a’_ Sin(P-Z)Sin(P - ®)

tg
2 SinPSin(P—-d)

(43)

CropoHbl chepruuecKkoro TpeyrojbHUKa ONPEACNSIOTCS MO pe3yJibTaTaM

HaOJIIOIEHUI
Z2=90"-v+p, ®=90"—¢, d=90"-35, 2P=2Z+d +d.

B cBoro ouepenp p — mompaBka 3a aTMocepHyto pedpakiuio 6epércs us3
TaOJIUI] IO YTy HAKJIOHA V, (¢ — IIUPOTa TOYKU CTOSTHUS TE€OAONHUTa Oepércs ¢
KapThl, a & — ckioHeHue CojHIIa HAa MOMEHT HaOJIOEHUN MO TPUHBHUCKOMY
BpeMeHH OepéTcs M3 acTPOHOMHUYECKOTO €XKETOJHHMKA Ha JaTy IpPOU3BOICTBA
u3MepeHuit u Bpems HabmroaeHust CoHIIa M0 TPUHBUYCKOMY BPEMEHH.

Bce  pacu€rbl  BBINOJHAKOTCA B ONPENEIEHHOM U IIPOCTOM
MOCJIEIOBATEIHLHOCTH.
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10. HIOCTPOEHUE NPO®UJIEN MECTHOCTHU
1O I'OPU3OHTAJIAM

Jnst moctpoeHust mpoduis MO 3aJaHHOMY HANpaBICHUIO Ha KapTe
COCOUHSIOT TOYKH IMPAMOM JIMHUEW U OIPEACISIIOT OTMETKH BCEX TOYEK
IIEpECEUECHUsI ITOU IPSMOU C TOPUZOHTAISIMU, A TAK)KE KOHEUHBIX TOUEK U TOUEK
neperuooB MectHOCTH (cM. ¢. 50 — 53, pasn. 3.4.2.5. u puc.30).

3aTeM Ha MUJUTUMETPOBOW WM B KJIETKY Oymare MpoBOJST JBE B3aUMHO
NEPICHINKYJISIPHBIE JIMHUM — OCH. Ha TropM30HTaIbHOM OCH OTMEYaroT
UCXOJHYI0 TOYKY, M OT He€ B MacumTade MaHHOM KapThl OTKJIAJbIBAIOT
paccTOsSiHUSI JO BCEX OCTalbHBIX TO4YEK. /[l yckopeHuss paboT HYXKHO
MPUJIOKUTH MOJIOCKY OyMaru K 3aJlaHHOMY Ha KapTe HalpaBJICHUIO U MEPEHECTH
Ha HEE B3aMMHOE MOJIOKEHHE BCEX OTMEUEHHBIX TOUEK NpsiMou. [locme atoro
MOJIOCKY OyMaru TMpUKIAABIBAIOT K TOPU3OHTAIBHOM OCH M TEPEHOCST
OTMEYEHHBIE TOYKA Ha MUUIMMETPOBKY. PS10M ¢ TOYKaMu MOJANHUCHIBAIOT UX
oTMeTKH. Jlanee B OTMEYEHHBIX TOYKaX BOCCTAHABIMBAIOT NEPHEHIUKYJISAPHI K
TOPU30HTAIBHON OCH, BIIOJb KOTOPBIX OTKJIAAbIBAIOT BEJIMYHMHBI OTMETOK B
3amanHoM  MacimTabe. UToOsl mpoduiab HE BBIXOAWI 32 MpeAeibl depTexa,
TOPU30HTAIBHYIO OCh MPUHHUMAIOT HE 32 YpPOBEHb Mopsa ¢ oTMeTKoM 0 M, a 3a
HEKOTOPBIN YCIOBHBIM TOPU30HT, OTMETKAa KOTOpOro OylneT paBHA YHCIY,
MEHBIIEMY MUHHUMAJIbHOW OTMETKHM MOBEPXHOCTH 3€MJIM HA JAHHOM YYacTKE W

KpaTHOMYy ceueHHio penbeda he Jnsg ympomienuss paboTel  psiioM  C
NEPIEHAUKYJISIPOM B TOYKE A TMOCTPOUTH MIKamy BBICOT. [ 3TOoro ot
YCJIOBHOTO TOPU30HTA BBEPX B 3aJaHHOM MacITabe OTKJIAAbIBAIOT OTPE3KH,
KpaTHbIE CEUCHUIO pefibedpa U PSIOM C MOJTYUYEHHBIMU TOUYKAMU MOJMUCHIBAIOT
ux orTMmeTku. Ilociie 3TOro Mo HampaBICHUIO KaXJIOr0 MEpPIEeHIUKYIIspa
HEOOXOMMO TIOAHSATHCS HA YpPOBEHb, COOTBETCTBYIOIIMH OTMETKE JIaHHOM
TOYKA TOPU3OHTAILHOW OCH, M OTMETUTh MCKOMYIO TOUYKY TIpOQus.
[TosrydeHHBIE TOYKM COCHUHSIOT JIOMAHOW JWMHUEWU. {711 KOHEYHBIX TOYEK U
TOYEK mnepernda MECTHOCTH, TI€ OTMETKU HE SIBJIAIOTCA YMCIIAMH, KPAaTHBIMH
cedyeHuro penbeda, cieayeT MOAHUMATHCS HA YPOBEHb, KOTOPBIN ONMpEAeIseTCs
MyTEM HWHTEPIIOJUPOBAHUA MEXKIAY COCECIHHMMH OTMETKAMU TOPU3OHTAIBHBIX
JIUHUMN.

11. ONPEJIEJIEHUE TLJIOMIA IEN
IO TOMMOTPAGUYECKAM KAPTAM M ILJIAHAM

B Hacrosiimee Bpems ompenelieHHE IUIOMAACH MO KapTaM U IUTaHaM
HaXOAWT BCE OOJbIIEEe MPUMEHEHUE B CBSI3M C BBEJICHUEM B CTPaHE 3eMEILHOTO
¥ TOPOJICKOTO KaJacTpa.

Omnpenenenve IUIOMANEH Y4aCTKOB MECTHOCTH IO TOMOTpadUuyecKuM
KapTaM | IJIJaHaM MOJKET MPOU3BOJUTHCS TPEMSI CIOCOOAMU: aHAIUTUYECKHM,
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rpaoOaHaTUTUYECKUM M MeXaHMYeCKUM. Kaxaplii U3 3TUX CHOCOOOB HMEET
CBOU JJOCTOMHCTBA U HEJIOCTATKHU.

11.1. Onpenenenue nJomanei
AHAJIUTHYECKHUM CIIOCOO0M

B Tex ciuydasx, Korga 3aMKHYTBIH KOHTYp TIPEACTaBISET COOOM
MHOTOYTOJIbHUK, KOOPJIWHATHI BEPIIUH KOTOPOTO OYIyT BBIYUCICHBI TIPH
pELICHUH NPSIMOW TEOAE3UYECKOM 3aJayd, HalpuMep, MpU CO3JAHUU
ChEMOYHOTO OOOCHOBAaHHS B BHJAEC 3aMKHYTOTO TEOJOJUTHOTO XOJa, WIH
U3MEPEHBl MO KapTe wiu Ia"y (cM. c. 55, paza. 4.2. “OnpenencHue
OPSIMOYTOJBHBIX KOOPAMHAT’), IUIOMIaJlb €ro MOXeT ObITh BBIUKCICHA
aQHAJIUTUYECKUM CIIOCOO0M (puc. 36)

N

2%

Puc. 36. Cxema onpeneneHus Ionaad aHATUTHIECKUM CIOco00M

JlericTBUTENBHO, aHAIU3 pUC.36 TTOKA3BIBAECT, YTO IUIOIIAb TPEYTOJbHHUKA
1,2,3 Oyner paBHa IUIOWIAAM NOPSIMOYrojibHUKAa  a23B  MHUHYC IUIOLIAAU
Tpaneunii a2lc m cl3B. PacnpocTpaHnsii 3TOT aHaau3 Ha MHOTOYTOJIBHHUK C
JTHO0BIM KOJIMYECTBOM BEPIIMH, MOXKHO YTBEPXKIaTh, YTO OBOUHAA NIOUIAOb
MHO20Y20IbHUKA Oy0em pasHa cymme npousseoeHuti adcyucc 6cex 6epuiut Ha
PA3HOCMb OPOUHAmM nOCedyiowel U npeovloyueli 6epuiuH

SMH: ZXI(YI;_YI_l). (44)

[Inomans  MHOTOYroJbHHKA  MOXET OBITh  BBIYMCICHA UM 11O
npeoOpa3zoBaHHOU dopmylie, TIe  0B0UHASA NIOWAOb OAHHO2O Y4ACMKA
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MecmHuocmu O6yoem pasHa Cymme NpousseoeHuti OpoOUHam 6cex Gepuiur Ha
pasnocmov abcyucc npeodvloyuell u nociedyroujell moyex

zYI(XI—l _X1+1)

2

C 1enbl0 KOHTPOJIS BBIYUCIUTEIBHBIX pa0OT IUIONIAJb MHOTOYTOJIbHUKA
ompenensieTcs o ooenm dopmysam.

Ananutnyeckui crnoco6 naér Oojee TOYHBIE PE3yJbTaThl, YEM JIPYTHE,
€ClIi JlaXe U3MEpATh KOOPAMHATHI TpauyecKuM MyTEM MO KapTe WM IUIaHy.
OpHako BO BTOPOM CIlydae BO3pAcTaeT €ro TPYAOEMKOCTb, TaK KAaK TOYHO
BITMCATh MHOTOYTOJIbHUK B KPUBOJIMHEWHBIN KOHTYP MPAKTHUYECKH HEBO3MOKHO
¥ TIPUXOTUTCS MpUOeraTh K HEKOTOPHIM 00OOIICHUSIM B €r0 KOHPHUTypalnu, 9To
OPUBOJUT K PE3KOMY CHIDKEHHIO TOYHOCTH pe3ynbTratoB. [loaTomy mpu
OmpeAeNieHuH  TUIOIAAedi  O4YeHb  M3BHIUCTBIX  KOHTYpPOB,  WHOTJA
nengecooOpasHee  HMCIOJIB30BaTh  0OO0Jie€  MPOCThIE  CHOCOOBI,  HampHUMeED,
rpadoaHaTUTHYECKUI.

Sy = - (45)

11.2. Onpenenenue niomanei
rpa¢g)0aHaAJTUTHYECKUM CIIOCOO0M

OTOT c1oco0 3aKIII0YAETCA B TOM, YTO 3/1€Ch TAKKE B U3BUIMCTBIA KOHTYP
BITMCBHIBAIOTCSI MaTeMaTH4eckue (Urypel, HO reOMETpHUUEcKH Oojiee MPOCThIe
(TpeyroiabHUKH, NPSIMOYTOJBHUKH, Tpamneuuu, puc. 37, a). B stom ciydae B
MacuTabe KapThl U3MEPSAIOTCS 3JIEMEHTHl 3TUX (UTyp (OCHOBAHUS — A, BBICOTHI
—b) u o npocteimuM GopMyaM reoMeTpUU ONPEACIISIIOT UX TUIOIIAIN

Sp = %ab, S =ab, S ZD"“T"HI). (46)

[Tnomaas Bcero yuyactka MECTHOCTH OyJeT paBHA CyMMeE IUIOMIAAe Bcex
buryp, BOUCAHHBIX B JAHHBIN KPUBOJIMHEHHBIA KOHTYD.

TouHOCTB 3TOTO crIocO0a 3aBUCUT OT MaciTada KapThl, Y€M OH KpYyITHEE,
TEM BBIIIE€ TOYHOCTD.

AHnamusupys rpadoaHATUTHUECKUN CIIOCO0 OmpeneseHus TUIOMaae, He
TPYAHO 3aMETUTh, YTO IMPU KMCIOJB30BAHUM TOJIBKO OJHOM T€OMETPUUYECKOI
burypsl I 3alOJIHEHUS. KPUBOJIMHEHHOIO KOHTYypa CHOCOO CTaHOBUTCS
YHUBEpPCAJIbHBIM U 0ojiee omnepaTuBHBIM. JIEHCTBUTENBHO, TMOCTPOCHHAs Ha
PO3pavyHOil OCHOBE (LEUTYJIOUI, CTEKIIO, IUNIEKCUTJIAc U T.I1.), HAPUMEp, CEeTKa
KBaJIpaTOB (nanemka) MOXKET HCIOIb30BaThCA UIsl ONpeneNieHus IUIoUaaei
U3BWIKNCTBIX KOHTYpOB Ha J000OH KapTe WM IUlaHe 0e3 Kakux-JIu0o
npeobpazoBanuii (cM. puc.37,b)
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\_/\ I'panuiia KpUBOJIMHEMHOTO KOHTYpa ONpeaesieMOn

rmiaonraan ydaCcTka MECTHOCTH

Puc. 37. Cxema ompeneneHus mionaay rpadoaHaTuTHIECKIM CIIOCO00M:
a— reomeTpuyeckue GUrypol, 0 — nauerka

[Ipn uCHOAB30BaHMM NAJETKH €€ CIeAyeT HaKIaJplBaTh Ha KOHTYDP
cetkoil BHM3. Kpome Ttoro, mns Oosiee TOYHOM OICHKH IUIOMIAACH IPOOHBIX
JacTeld KBajpaTra CETKy CTPOSAT TaKUM 0Opa3oM: OCHOBHBIE KBaJpaThl CO
CTOpPOHOH | cM, a JJIs OIICHKHU APOOHBIX YacTeil JOMOIHUTENbHBIE KBaIPaThl CO
CTOPOHOU 2 MM.

OO6miast momaae ydyacTka B Ipejesiax JIaHHOIo KOHTypa OyJeT paBHa
YUCIIy TOJIHBIX CAHTHUMETPOBBIX KBaJpaTOB. 3aTeM YHCIY UEIbIX MEIKUX
KBaJIpaTOB U, HAKOHEL, TyTEM CJIOKEHHUSI PACTIONIOKEHHBIX HA TPaHUIE KOHTYpa
yacTell HEMOJHBIX MEJKUX KBaapaToB. HemosiHble KBajpaThl OLIEHWBAIOTCS Ha
rma3. OTo camas TpynoéMKas M HauMMEHee TOYHas 4acTb padoThl. Takoi
NAJIETKONH MOKHO OIPENENSTh IJIOAAN ¢ OluOKoi 10 2%.

B HeEKoTOpBIX chydasx JId ONPENEIeHUs IUIOLIAJEed W3BUIMCTBIX
KOHTYPOB 11€JIECO00pa3HO UCIOIb30BaTh MEXaHUUECKHI C110CO0.

11.3. Onpenenenue niomamei
MEXaHUYEeCKHM CII0CO00M

Mexanudeckuii croco0® ompeneneHus IJIomaaeii COCTOUT B M3MEPEHUU
e€ pa3IMYHOro poja IulaHuMeTpamu. B HacTosmiee BpeMs HauOosblee
pacnpoCTpaHEHUE B HMH)KEHEPHON MpPAaKTHKE HMMEET MOJISIPHBIA IUIAaHUMETP,
KOTOPBIM COCTOUT U3 TPEX TIABHBIX YacTeil: 0OBOIHOTO pblyara 1, MOJIOCHOTO
pbidara 2 u c4€THOro Mexanuszma 3 (puc. 38).
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Puc. 38. Cxema nmonsipHOTo MJIaHUMETpa

[InanuMeTpoM ompeaensroTcsl Mmiomaau oo ¢popmel. Pabora ¢ HUM
npocTa, a IO TOYHOCTU PE3yJNbTaTbl H3MEPEHHM BO MHOTHUX CIIy4asx
YAOBIETBOPSIOT MPAKTUYECKH BCE TPEOOBAHMS MHXCHEPHON TTPAKTUKH.

UToOBl OmpeAenuTh IUIOMaab KaKOTo-TH00 KPUBOJIMHEHHOTO KOHTYpA,
CTaBAT OOBOJHYIO UTTy 6 IUIaHUMETpa B JOOYIO0 TOYKY, HapuUMep, TOUKy A
TPaHMIIBI Y9aCTKA, pacmojaras 00BOHON M TOMIOCHBIA pPhIYard MPUMEPHO MO

NPSMBIM YTJIOM, W JEJAl0T OTCUET N| MO CYETHOMY MeXaHusMmy (cMm. puc. 38).
3aTeM pydKoOM JepxkaTeis S5 mepeMeniaroT OOBOJHOM pbIYar TakK, YTOOBI
OMOPHBIA WTUPT 7 CKOMB3WI MO Oymare, a OCTpUE 0OBOJHOU WTJIbI ABUTATIOCH
M0 TPaHMIIE yJyacTKa, HE Kacasich MOBEPXHOCTH Oymaru. [[ist 3Toro ocHoBaHue
mTudTa AOHKHO pacnoiiaraThesi npumepHo Ha 0,5 MM HM)KE OCTPHUSL HIJIBL.
[IpoBeass wuriy mo Bcel IpaHMIlE ydyacTKa U BEPHYBIIUCH B MCXOJHYIO TOYKY,

JenaT BTOpor oTcUET ny. Ilocie atoro miomaas S (MpH MOJIOKEHUH ToJiroca 4
BHE U3MEPSIEMOT0 KOHTYpPa) BBIUUCIISIOT 10 opMyIie
S = C(I’IZ — 1’11), (47)
rae C — 1ieHa OJHOTO JCJICHUS IUIAaHUMETpa WX IUIOIIAb, COOTBETCTBYIOIIAS
OJHOMY JEJEHHUIO €TO0.
Nuorma npuxoautcss ONpENeNaTh IUIOUIaau OOJBIIMX  yYaCTKOB
MECTHOCTH, pa3Mepbl NpuOOpa HE MO3BOJISIOT BBIMOJHUTH W3MEPEHUS TPHU
MOJIOKEHUM TIOJIIOCAa BHE KOHTYypa. B 3TOM cilyyae MOXKHO MOMECTHUTH IOJIOC
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BHYTPU KOHTYpa M BBIIIOJIHUTH OOBOJIKY €ro IO BBIIIEONUCAHHOM METOJMKE.
Brruucnenue mioniaau BeIOJHIETCS MO Apyroit hopmyie
S=C (n’—n'+q), (48)
rac q — ITIOCTOSAHHAasA l'IJ'IaHI/IMeTpa, onpeﬂenﬂeMaﬂ I[HHHOﬁ ITIOJIFOCHOI'O pmqara.
ILJ'ISI OHpCI[eJIeHI/ISI IICHBI ACJICHUA HJ'IaHI/IMeTpa n ero HOCTOﬂHHOﬁ Hy>KHO
THIATETLHO OOBECTH HECKOJIBKO pa3 (UTyphl ¢ WM3BECTHOW ILIONIAAbIO: OIHY
burypy u3MepuTh Mpu MOJIOKEHUU TIOJIFOCA BHE KOHTYpa, HalpuMep, KBajapar
KOOpPJIMHATHOM CETKH, a BTOPYIO M3MEPUTh IPHU IMOJIOKEHUU IOJIKOCA BHYTPHU
KOHTYpa, Hanmpumep, 9 KBaJIpaToB KOOPJAMHATHOW CETKU. Toraa LeHa AeeHusd

wianumeTpa C OyaeT paBHa
c=_5 (49)
(n, — nl)cp
a MOCTOsTHHAs
— S - C(nz B nl)
C
rae (np; — nj),, — CpelHee 3HAYCHHE PA3HOCTH OTCYETOB B KOHILE M Hadaie
Ka)kJ10ro 00Bo/1a.
B dopmynax (47-50) pa3HOCTh OTCUETOB COOTBETCTBYET OOBOAY KOHTYpa
10 XO/AY 4acoBoM cTpesku. B ciiyyae 06Boga B 00paTHOM HANpaBICHUH CIIETYET
OpaTh pa3HOCTh KaK Nnj — N,.
Otrcuér n Oepércs B THICSYHBIX JOJAX OT BCEU OKPYKHOCTH CUETHOTO
koseca. C Takoil TOYHOCTBIO OTCUET MOXKHO B3SITh JIMIIb MPU MOMOIIN BEpHbEpa

d. B oOmem cnydae oTcu€T BcerJa paBeH YETHIPEX3HAYHOMY UHCITY
(cM. puc. 39- 1517).

- (50)

Puc. 39. Cxema c4€THOrO MeXaHHU3Ma IJIaHUMETPA
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ITepBas mudpa orcuéra O6epércs ¢ uudepbnara a, rae OAHO ACICHUE
COOTBETCTBYET OAHOMY IMOJHOMY 000pOTy cu€THOro koisieca 8. OTCUér 3aech
Oepércs Tpy0o MO OCTpUIO yKaszaTessd (MJalliee YUCIO U3 IBYX LU, MEKITY
KOTOPBIMU HAXOJuTcs ocTpue ykazatens 9 - 1). JIe npyrue uudpsl orcuéra
OepyTcsi co CUETHOTO KoJjleca 8, MpUYEM MHACKCOM yKa3aTelssl CIY>KUT HYJIEBOU
mtpux BepHbepa d. IlepBas u3z atux aByx mudp (5) 6epércs Tak xe, KaK U 10
nudepOaTy: Miaaliee Yuciao U3 JABYX MOANMMCAHHBIX HAa Kojiece MUdp, MEXKITY
KOTOPBIMU HaXOJUTCSl HYJIEBOM IMITPUX BEepHbepa. Bropas nudpa wu3 3Tux aByX
paBHa 1eoMy uuciy neiaeHuit (1) Ha c4€THOM KoJiece MEXKIy nmepBoi nudpoi u
HYJIEBBIM IITPUXOM BEPHbEPA.

[Tocnemusass mudpa MOTHOTO (YETHIPEX3HAYHOTO) OTCcuéra Oepércs C
BEpHbEpa: 3TO HoMmep wTpuxa (7) BEpHbEpPA, COBMAJAIOLIEIO CO IITPUXOM
CYETHOIO KOJjeca.

Jlns  TOBBIIEHUS] TOYHOCTH  OMpEACNICHUS IUIOMAJEH MOJSPHBIM
MJIAHUMETPOM PEKOMEHAYETCS H3MEPEHUS BBINOJHATh TOJHBIM MPUEMOM,
KOTOPBIM COCTOUT U3 ABYX MOTYIPUEMOB.

OmuH mnonynpuéM 3akirodaercs B ciefyromeM. CHayana KOHTYp
00BOJIUTCS 1O YAaCOBOM CTPEJIKE C B3SITHEM OTCUETOB B Hayaje U KOHIlE 00BOJA.
3aTeM u3MepeHue MOBTOPSIOT MpHU O0OBOJIE KOHTYypa MPOTHUB YaCOBOM CTPEIIKH.
N3 nByXx mosy4eHHBIX pa3sHOCTEN OepyT cpenHee. Bropoi nmoaynpuém cOCTOUT
TaK)Ke U3 JBYX OOBOJIOB y4acTKa, BHIMOJHEHHBIX MOCJIE MMEPEMEHBI TTOJIOKECHUS
CYSTHOTO MEXaHM3Ma IpPH TOBOPOTe 0OBoxHOro perdara Ha 180°. Cpennee u3
pa3HOCTEH, NOJIyYEHHBIX B JBYX IOJYNPUEMAX, HA3BIBAECTCA PE3YJbTaTOM
nosHoro mnpuéma. Ilpm onpeneneHun  1eHBl  ACJIEHHS — IUIAaHUMETpa
PEKOMEHAYETCSI M3MEPEHHUs BBINOJHATH HE MEHEe, YeM OJHHUM I[OJIHBIM
npuémom. lleHa neneHus miaHMMeTpa 3aBUCUT OT JJIMHBI OOBOJHOIO phbluara.
[ToaTOMYy HYXHO CIEAUTH 3a TEM, YTOOBI MPU padoTe AJIMHA OOBOJHOTO phluara
COOTBETCTBOBAJIa JJIMHE pblUara, Ipu KOTOPOM ONpENesulach LiEHA ACJICHUS
IJIaHUMETPA.

IIpy wucnonp30BaHMM IUIAHUMETpAa JJIsl  ONPENENEHUs  IUIoanei
KPUBOJIMHENHBIX KOHTYPOB HEOOXOAMMO COOJIIOIATH CIEAYIOIINE YCIOBHS.

1. IloBepXHOCTh, HA KOTOPOW BBINOJHSIOTCA U3MEPEHUS IUIAHUMETPOM,
JOJIKHA OBITH POBHOM M TJIAJIKOM, a JIUCT KapThl (TJ1aHa) TOKEH OBITh
BBIPOBHEH U 3aKPEILIEH.

2. Ilnanumetp niepen pabOTOM CleayeT MOBEPUTD.

3. Ilpu oOBome KOHTypa YIJbl MEXAY pblUaramMu HE JOJDKHBI OBITh
Gombme 150° u wmemsme 30°. Ecnm He ymaéres Haiitm Takoe
MOJIOKEHHE TOJIFOCA, YTOOBI 3TU YCJIOBUS BBIMIOJHSINCH, TO KOHTYP
HY>)KHO pa30UTh Ha HECKOJIbKO YYaCTKOB M MX IUIOLIaJAH OMPEIEATh
pazzenbHo. B 3TOM ciydae Takke MOXKHO BBIIOJHUTH U3MEPEHUE MPU
MOJIOKEHUH TI0JIF0Ca BHYTPU KOHTYpa.
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4. Tlpu oOBojme ydacTka cleayeT yOeauTbCsl B COOTBETCTBUU JJIMHBI
O0OBOJHOrO pblyara TOW BEJIMYMHE, NMPU KOTOPOU OMNpeAesiiach LeHa
JIeJIeHHS] TNIAaHUMETPA.

5. Tlomtoc mnanuMeTpa JOJKEH ObITh YCTAHOBJIEH B TAKOM MECTE, UTOOBI
CYETHOE KOJIECO HE CXOJIUJIIO MPU 0OBO/JIE C JINCTA KapThl.

6. He cnegyer ompenensaTh MIOMIAAM IJIAHUMETPOM OYEHb MEJIKUX
(Menee 1 cm’) koHTypoB. Iltomams koutypoB or 1 mo 10 o’
PEKOMEHyeTCsI U3MEPSTh CIIOCOOOM MOBTOPEHUM, KOHTYP OOBOJIUTCS
HECKOJIbKO pa3 C B3STHEM OTCYETOB B Hayalle U KOHIE OOWIEero
o6Bosa. Torma okoHYATENbHBIA pe3yJabTaT OyJIET paBeH pPa3HOCTHU
OTCU€TOB, pa3eIEHHON Ha YUCI0 00BOJOB. B 3TOM ciydae TOUHOCTh
pe3ylibTaTa yBEIWYUBACTCS MPOMOPIUOHATIHLHO KOPHIO KBaJpPaTHOMY
U3 yucia 00BOOB.

Ecnu  BeIgEpKHMBaTh AT  HECIOXKHBIE TpeOOBaHUS, TO TOYHOCTh

OTIpeAeTICHUS TUIOMIAICH MOSIPHBIM IJIAHUMETPOM JIOCTATOYHO BBICOKAS.

ToyHocTh ompeneneHus TUIOMANEH TUTAHUMETPOM BBIpaXKaeTcs B

OTHOCUTEJIBHBIX BEJIMYMHAX W 3aBUCUT OT pa3MEPOB YYAaCTKOB Ha KapTax U
mianax. Ecom mmomams Ha Kapre He MeHee 15 cM’, TO IIOTPEIIHOCTB
omnpeneneHus miomand He npesbicuT 0,5% oT 00BOAMMON IUIOWIATHU; C
YBEJIMYCHHUEM IUIOMIAIA MTOTPEITHOCTh YMEHBIIASTCS.

12. BBIMMCJIEHUE OB bEMOB 3EMJISIHBIX MACC
N BOJOXPAHUJINIL

Hanuuue ropusoHTaneld Ha Tomorpauueckux Kaprax W IUIaHax
NO3BOJIAET pellaTh M TakWe 3aJaud, Kak OIpeleleHHE OOBEMOB 3E€MIISTHBIX
paboT M BOJOXPAHWJIMIL, BBIIOJHATH BEPTUKAJIbHbIE IUIAHUPOBKH Ha
CTPOUTEIBHBIX IUIOMIA/IKAX.

OO6BEM 3eMIITHBIX MacC M BOJOXPAHUIIUII MOXKET OBITh MOJIy4Y€H Pa3HbIMU
cnoco0aMy M, B YaCTHOCTH, CIOCOOOM pPa30MBKM Ha 3aJaHHON TEPPUTOPHH
reoMeTpuueckux (uryp (ceTku KBaapaToB, TPEYTOJBHUKOB) U CHOCOOOM
MOCTIOMHOTO CIOXKEHHSI 00bEMOB, 3aKIIFOUEHHBIX MEX]TY TNIOCKOCTAMH CMEXHBIX
TOPU30HTAJIEN.

B mnepBoM ciyudae mocTtymaroT cieayrmuMm obpazoMm. Ha kapte B
npenenax 3aJaHHOW TEPPUTOPUU pa30OUBAIOT CETKY KBaApaToB (cM. puc. 40).

OO0béM Tena B mpenenax KaxkIoro Kpaapara OyAeT paBeH O0bEMY
yCEUEHHOW YeThIPEXTPAHHON NPU3MBI, U 4YeM OJIMKE BEpXHEE OCHOBAHHE K
IUIOCKOCTH, TEM TOYHEE OYyJIET MOIYUYEH 00bEM

V=Shg, (S1)
rie S — ImIomaab KBaapara, hg, — cpeaHee apupmerndeckoe U3 pabOUYMX
OTMETOK YEThIPEX BEPILINH KBaJpara.
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Puc. 40. Cxema onpeeneHust 00bEMOB 3€MJISTHBIX MacC

OO6wmuii 006€M Tena B peaenax koHtypa ABCD Oyner paBen
V= %(Zhl+22h2+32h3+42h4), (52)

rae S — mIomanb KBaapara, h; — paboyas oOTMeTKa J/Jid BEpILIMH, HE
SBJISIIOIIMXCA OOIIMMM JJIi HECKOJIBKMX KBaapaToB, h,, hs, hy — pabGoume
OTMETKH JIJI BEPIIIUH, KOTOPBIE SABJISIOTCS OOIIMMU ISl IBYX, TPEX U UETHIPEX
KBaJpaToB.

Ecnu Teno kaxaon 4eThIpEXTPAHHOM MPU3MBI Pa3AEIUTh THATOHAJISIMUA Ha
TpeXTpaHHBIC MPHU3MBI, HanpuMmep, no HamnpasiaeHusM DB wmimm CA, To 00béM
KaXJIOTO0 M3 HUX ONpeAeIsIeTCss 10 Tou ke ¢opmyie (52), HO ¢ y4ETOM TOrO,
4r0 S — IUIOIIAAb TPEYroJAbHOIO OCHOBaHMsA Npu3Mel, a h,, — cpennee
apudmeTnIeckoe u3 paboynx OTMETOK BEPIIHH TPEYTOTHHUKA

_h +h, +h,
Ccp 3 .
OO61wmuii 006éM Tena B penenax koHtypa ABCD Oyner paBen

V=§(Zh1+22h2+32h3+62h6), (53)

rae uHaeKkcsl 1,2,3,6 — UMEIOT Te e 3HaUYeHUs, 4TO U B popmyJie (52).
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Ha puc. 40 nokazana cxema omnpejeyieHus: 00béMa 3eMIISIHBIX Macc ISl
TpEX BApUAHTOB: [0 KBaJpaTaM, IO TPEyroJIbHUKaM B HampasieHud DB u B
HanpaBieHun CA. Ilpu 3agaHHON BeNWYMHE BBICOTHI ceueHUs penbeda U
MacimTadba KapTel 00bEM Tena B mpenenax koHtypa ABCD umen Tpu pasHbIX
pe3yJibrara:

Vipg< V! < Ve,

[Ipuuém B omgHOM ciryuae 00BEM MO KBagpaTraMm ObUT O0JbIIE 00bEMA 110
TpeyrojabHUKaM Ha 2%, a B APyromM — MeHblie Ha 2%, TO €CThb SIBISJICA CPEIHUM
apu(PpMETUIECKUM U3 00BEMOB 10 TPEYTOJIbHUKAM

V4 =V. = Viog +V e
Cp 2 .

Mexnay coboi 00bEMBI TIO TPEYTOJIBHUKAM OTJINYatoTcs Ha 4%.

Otcroma cnexyet, ompeneneHne OOBEMOB 3eMJISTHBIX Macc Ha KapTe C
TOPU3OHTAISIMU B IMPEAENax 3aMKHYTOrO KOHTYpa HaAEXHEe MPOU3BOIUTH MPU
pa30MBKE CETKM KBaApaToB. TOYHOCTHh IMOIMYYEHHOTO pPEe3yJibTaTa 3aBUCUT OT
pa3MepoB KBaApaTOB U BBICOTHI ceueHUsi penbeda. Bricota ceuenus: penbeda
BJIMSIET Ha TOYHOCTh IIOJIOXKEHUS] TOpPU3OHTAJEH, TO €CTh Ha TOYHOCTb
OMpeJeNeHns OTMETOK BEPIIMH KBaJapaToB. B 1eIOM MOXHO HPUHSTH
MOTPEIIHOCTh OMPEAEIEHUS OTMETOK TOUYEK 110 TOPU3ZOHTAISIM PABHOM:

B PAaBHUHHON MECTHOCTH — 7 h., B mepece4€HHON MECTHOCTH — 3 he,

B rOpHOI MecTHOCTH — 1h.
OpHako CyHIECTBYIOT H JIONMOJHUTENbHbIE TpeOOBaHUS C Y4YETOM

Macirada, Hampumep, Ehc mpu cbéMmke B macmTabax 1:5000 u 1:500 ms

o 2 0
MECTHOCTH C YIJIaMU HAKJIOHA JI0 2" U 3 h . Ipu yriax HaKJIOHA OT 2 /10 6 .

[Tpu BepTUKAILHOMN MJIAHUPOBKE CTPOUTEIBHBIX TIJIOMIAJIOK TPEOOBAHUS K
TOYHOCTHU OIpeAesieHuss O00bEMOB BBIEMOK M HAChIEl PE3KO BO3PACTaIOT.
[ToaTomMy pa30OMBKa CETKHM KBaJIpaToB MPOU3BOJAUTCS HEMOCPEICTBEHHO Ha
MECTHOCTM M  OTMETKM BEpIIMH KBAJApPAaTOB  OMNPEIETAIOTCA  IYTEM
r€OMETPUYECKOIO0 HUBEJIMPOBAHUSA. DTO COBCEM APYroW Kiacc TOYHOCTH. [[is
MOICYETOB 3EMIITHBIX MACC MCIOIB3YIOTCS TeKe (DOPMYIIBI, UTO U MPU PEIICHUH
NIOCTABJICHHBIX BBIILIE 33/1a4 HA KapTe C TOPU3OHTAIISIMH.

Bo BTopoM cnydae ompenenenne oObéMma Teia B Mpeleniax KOHTypa
ABCD nyTém MOCIOWHOIO CIIOKEHUS OOBEMOB TEN, 3aKIIOUEHHBIX MEXKY
MJIOCKOCTSAMHM CMEXKHBIX Topu3oHTasne (cMm. puc. 40, ciol BbIJEIEH CBETJIO-
CEpbIM IIBETOM), CBOJMTCS K OMPEIEICHUIO JJI BCEX CIOEB IUIOMIAIeH BEpXHEH
Y HIDKHEHN IUIOCKOCTEN YCEYEHHOI'0 KOHYCa M YMHOXEHHIO UX MOJyCyMMBI Ha
BBICOTY CE€UeHHUs penbeda

:SB+S

V " h, (54)
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[lmomaae BEPXHEr0 W HWKHErO OCHOBAaHUM YCEUEHHOTO KOHYycCa
ompenensieTcss B MOpelenax KakJIod TOpU30OHTAIM WM, B ciydae €€ He
3aMBIKaHUs B TIpeJiesiax JAHHOTO KOHTYpa, B Mpeaenax rOPU30HTAIN U TPAHHIIBI
KOHTYPA, 3aMbIKAIOIIEH KOHIIbI ’TOM TOPU30HTAIIH.

[Ipu onpenenennu 00HEMOB BOJAOXPAHWIMI] MOCTYNAIOT TaK K€, KaK U
opu  ompeiesieHnd OOBEMOB 3€MIISIHBIX Macc, HO C Y4Y€TOM crnenupuku
o0pa3oBaHMsl yCEUYEHHBIX MPU3M. B 3TOM cilyyae HMKHHE OCHOBAHMS TMPU3M
OyAyT COBHaAaTh C MOBEPXHOCTHIO BOJOXpAHWIULIA (C MPOEKTHOW OTMETKOM
3aTOIUIEHUSI MECTHOCTH), @ BEpPXHUE C IOBEPXHOCTHIO ero qHa. CieaoBaTenbHo,
paboune OTMETKH B BBIMIEMPHUBEJACHHBIX (QopMynax OyayT paBHBI Pa3HOCTH
MPOCKTHOM OTMETKM W OTMETOK BEPIIMH KBAAPATOB, MOJYYCHHBIX IIO
TOPU30HTAJISIM.

[Tpu onpeneneHuu 00bEMa BOTOXPAHIIUII MOXKET OBITH IIETIECO00Pa3HO
UCIIOJIb30BaTh CHOCOO MOCIIOMHOTO CIOXEHUs OOBbEMOB BO3AYLIHBIX CJIOEB,
PaBHBIX TI0 BHICOTE CEYCHHUIO penbeda, a Mo IUIOMAAN TpaHniield, 00pa3oBaHHON
TOPU30HTAIBIO U CTBOPOM IJIOTUHBI AB (puc.41).

A a \

M 1: 1000

Bricora ceuenns penbeda 1 M
Puc. 41. Ilnan y4acTka 3aTOIUICHUS TIPU CTPOUTEIBCTBE TIOTHHBI

B stoMm cnyuae moctynarot cieayronmuM obpazoMm. OIHUM U3 COCOOOB
OTIPEICNIAIOT IUIOMAAh KOHTYpa, OOpPa30BAaHHOTO TOPU30HTANBI0 W JIMHHCH
CTBOpPa, Ha KOTOPYIO OIUPAIOTCS KOHIIBI STOM TOPH3OHTAIM, HaIpUMED,
ropusoHTanbio abed u nuHueit AB (cm. puc.41). 3aTem onpenensitoT MIOHIaab
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KOHTYpa, 00pa30BaHHOTO CIEAYIOIIEH TOPU30HTAIBIO M TOM K€ JTMHUEH CTBOpa,
HampuMmep, ropusonTtansio ab'c'd u nmHmein AB. 3mech TepBBIf pe3ynbTaT
OyAeT TUIOMaAbI0 BEPXHErO OCHOBAHHSI YCEUEHHOTO KOHYyca, a BTOPOM
pe3ysbTaT — IUIOMIAABI0 HW)KHETO OCHOBAaHMS JTOr0 KOHyca. Bricota ke
JTAHHOTO YCEUYEHHOTO KOHYCa, KaK W BCEX MOCIEeAYIONINX, OyJIeT paBHA BHICOTE
ceuenus penbeda (h.). Otcioma mo dopmyne (54) omnpenenstor o0bEM
3aTOIUIEHUS OJIHOTO U3 CJOEB BOJOXPAaHWIMILNA. AHAJOTUYHO IMOCTYMAOT C
ornpezeneHueM 00bEMa 3aTOIUIEHUs CIEAYIOLIEro ciosi BopoxpaHwiuma. [Ipu
3TOM CJIeyeT OTMETUTh, UTO IUIOIIAlb KOHTYpa, 00pa30BaHHOTO TOPU30HTAIIBIO
U JIMHUEHN CTBOpa , B OJIHOM Cllyyae sIBJISIeTCS IJIOLa/Ibl0 BEPXHET0 OCHOBAHMUS
yCEUEHHOTO0 KOHYCa, a JUIsl CIEAYIOIIEro CJIOs SBISETCS IUIOMIAIbI0O HUKHETO
OCHOBaHUs, HO Jpyroro kKonyca. Hampumep, Ha puc. 41 miomaabr KOHTYpa,
00pa3oBaHHOro ropu3oHTanbio ab'c'd, GymeT MmIOmAnbl0 HIKHErO OCHOBAHHS
BEPXHEro CJIOA W IUIOMIAbI0 BEPXHETO OCHOBAHUS cCieayromero cios. OOmrmii
00BEM BOAOXpaHWINILA OYJIET paBeH CyMMe OOBEMOB BCEX YCEUEHHBIX MPU3M,
onpenenéHHbIx o dpopmyiie (54).

13. ONPEJEJEHUE IPAHUL BACCEIHA
(BOAOCBOPHOI TUIOLLAJTN)

BonocOopnoii momaneio (6acceiHOM) Ha3bIBA€TCS 4YacTh 3EMHOMU
MIOBEPXHOCTH, PACIIOJIOKEHHOH BBIIIE CTBOPA MPOEKTHUPYEMOTO COOPYKEHUS, C
KOTOPOI BOJIa 1O yCIOBHM pefibeda J0KHA CTEKaTh B JaHHBINA BOJOTOK (peKa,
pydeil) unu cyxonon (oBpar, O6ajnka) 10 MPOEKTUPYEMOro CTBOpa MOCTa WU
WIOTHHBL. ['paHuiaMu BOJOCOOPHOM TUIOMIAIN CITyKaT BOJOpA3IeIbHBIC TUHUH
U TOYKH XpeOTOB, TOP U MEPEBAJIOB Ha CeJIOBUHAX (puc. 42).

J71st mpoBeieHUs TpaHUIlbl BOAOCOOPHOM TUIONIaAN HEOOXOUMO OT TOUKH
BogoTtoka (C) B cCTBOpe NPOEKTUPYEMOTO COOPY>KEHHS TMOAHITHCS Ha
BOJIOpa3JieJbHbIE JIUHUU B Ty U JIPYTYI0 CTOPOHBI OT TajbBera (BOJOCIUBHOM
JUHUW) 1 HAUTH BOJOpa3ieibHbIe TOUKH A 1 B (cM. puc. 42).

3aTteM OT 3THUX TOYEK MPOBECTU KPUBYIO, HOPMAIbHYIO K TOPU30HTAISIM,
nepeMeniasch ¢ JIByX KOHLIOB CTBOpa IMPOEKTUPYEMOTO COOPYKEHHUSI BBEPX IO
BOJIOpa3/eNy; 9Ta KpUBas JO0JDKHA 3aMKHYTHCS, HO HE 0053aTeIbHO HA JaHHOM
JIMCTE KApTHI.

[Tnomane »TOoro BogocOopHOro OacceifHa MOXET OBbITh MOMy4YeHa Ha
KapTe pa3IMYHbIMU CITIOCOOAMH.
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Puc.42. Cxema rpanuiibl BogocOopHOro OacceiiHa
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3AKJIIOYEHUE

[IpaBuibHOE YCBOGHHME MaTepUANIOB Y4eOHOrO MOCOOWsS TO3BOJUT
CTyICHTaM B JaJbHEWIIEM TpaMOTHO TMOAXOAUTh K PpEHICHUI0 MHOTHUX
WHKCHEPHO-TCOJIE3NUCCKMX 3aa4y M HE TOJBKO HA CTaaud TMPOCKTHO-
M3BICKATEeNIbCKUX PabOT, HO W B MpoOIlecce TEepeHEeCeHUs MPOCKTa B HATYPY, a
TaK)KE BBIMIOJHATH DA3JIMYHBbIC TUIAHWPOBOYHBIE pa0OTHI HAa CTPOUTEIHHBIX
TUTOIIAIKAaX, HAIIPUMEp, TPAMOTHO BBITIOIHITH BEPTUKAIBHYIO IJIAHUPOBKY UX C
y4u€Tom OasiaHca 3eMJISTHBIX PaboT.

[ToaToMy mnpu U3NOKEHUM MaTepHalia  CTaBWJIaCh OCHOBHAs IIEJb:
HAy4YUTh CTYJCHTOB IPaMOTHO oOpamiathcs ¢ KapToil. B mocobun nanel oOriue
MOHATHUS KaPTHI U IUIAaHA W PA3IUYMs MEXy HUMHU, a TAaKKe TOMOrpauuecKkux
IUTAHOB M KapT, MacmTaboB M UX TOYHOCTH, MOHITHS O HOMEHKJIAType KapT H
TUTAHOB W YBSI3KM €€ C MacmTaboM JaHHOW KapThl WM TUIAHA;, O 3apaMOYHOM
o(OopMIICHUH KapT U YMEHHUH MOJIB30BaHUS €€ TaHHBIMU; O CUCTEMAaX KOOPAMHAT
Ha KapTax W IUIaHaX; PacCMOTPEHBI CIIOCOOBI M300PaKECHHSI CUTYAllMH H
penbeda MecTHOCTH Ha Tomorpaduyeckux Kaprax, 0co000€ BHHUMAaHUE YJIEJIEHO
METOy N300pakeHus peibeda Ha HUX.

YcBoeHHe Marepuania TIO3BOJUT CTYACHTaM HE TOJBKO TPaMOTHO
oOpamaThCs ¢ Tonmorpa@UIecKuMu MaTepruaiaMi Kak OCHOBOW BCEX MPOEKTHO-
U3BICKATENIbCKUX PabOT MpPH CTPOUTEIHCTBE MH)KEHEPHBIX COOPYKCHHIA, HO U
MPUOOPECTH HABBIKK B PEIICHUH PA3TMYHOTO POJIa WHKEHEPHO-TEOIe3MUIECKUX
3a/1a4y — ONpPEENSITh KOOPAUHATHI 1 OTMETKH PA3JIMYHbBIX TOYEK, YKIOHBI TUHUH,
CTPOUTH IPO(HIINA, OPUEHTUPOBATH MPOEKTHHIC JIMHHH.
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