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BBenenue

AKTyanpbHOCTh yueOHOM nucuurmiuHbl  «Kaprorpadus ¢ ocHOBamMu
Tornorpadum», pearusyeMoil B paMKax mporpaMmbl OakanaBpuatra 00yCIOBIIEHA
HEOOXOJUMOCTBIO (POPMHUPOBAHUS Yy OYIyIIUX CHEIUATUCTOB TEOPETHUECKUX
3HaHWW, MPAKTHUYECKUX YMEHUN M HaBBIKOB MO paboTe C KapTorpapuuecKuMH
MaTepuajiaMy, Ha KOTOPBIX OCHOBBIBAIOTCS DJIEMEHTHI MPOhecCHuOHATHLHOM
JESITEeTLHOCTH CIEIMAMCTOB-TeorpadoB.

[Ipennaraemoe yueOHO-METOIUYECKOE MTOCOOUE SBISIETCS] PEKOMEHAAIMSIMH,
perlaMeHTUPYIOIIMMHU BCIO y4eOHYIO (00beM, conaepxaHue, (GOpMbl U METObI
KOHTPOJIsI) paboTy CTYACHTOB HampaBieHud moarotoBkun «Kaprorpadbus wu
reouHopmatuka» no aucuuiuimHe — «KaproBemenue» B Xolle,  Kak
CaMOCTOSITEJIbHOM ITOATOTOBKH, TaK W AyAUTOPHBIX 3aHATHM.

Heabo mnocodusi sBisgeTcss OOy4E€HHE CTYACHTOB TEOPETHUYECKUM U
PAKTUYECKUM OCHOBaM KapTtorpaduu u Tornorpaduu, COBpeMEHHBIM METOAaM U
TEXHOJIOTHUSIM CO3/IaHus, MPOEKTUPOBAHUS " UCTIOJIH30BaHUs

oO1ereorpa@uyeckux U TeMaTUHYECKUX KapT.
OcHoBHBIE 321244 TOCOOUS:

- O3HAaKOMJICHHE CTYIEHTOB CO CIIOCOOaMH TOCTPOCHHUSI U TPEOOpa3oBaHUs

KapTorpauyeckoro n300paxeHus;

- OCBOCHHUC CTYJACHTAMH KapTOMCTPHUUCCKUX CBOMCTB KapTbl U OBJIAZICHHUC
Fpa(l)I/IIIGCKI/IMI/I, Fpa(l)OaHaJII/ITI/I"ICCKI/IMI/I N HHCTPYMCHTAJIbHbBIMH MCTOAaMH

PCUICHUS PA3JIMYHBIX 34444 I10 KapTaM.

B rocymapctBeHHOM cTaHmapte mo HampaBieHuto noarotoBku 05.03.02 —
«I"eorpadus» (6akanaBpuar) ouHoit hopmbl 00yuenus: «Kaprorpadus ¢ ocHoBamu
Tormorpagum» OTHOCUTCS K AUCHHUIUIMHAM [IpenMeTHO-MeTOIMIeCKOro MOIYJIS 110
npodmmo I'eorpadus OOs3aTenpHOM yacTtu. Ee ocBoeHue mpoucxoauT — B 3
ceMecTpe.

[Ipodeccronansuble HAaBHIKM W yMEHHS, MPHUOOPETEHHBIE B pE3yibTaTe

uzydenus: Kaprorpapuu c ocHoBamu Tomnorpaduu, MO3BOJSAT CTYIEHTaM 3HATh



CBOMCTBa KapThl KaK MPOCTPAHCTBEHHON MOJEIM MECTHOCTH, Kiaccupuxanuu
KapTorpadu4ecKux MPOU3BEICHUN, BUJIbI, TUIIBI KapT, IPUHIUIIBI Ki1accuuKanuu
KapTorpauyeckux MpoeKUnuid, KapTorpapuueckue 3HaKOBbIE CUCTEMBI U YCIEIIHO
IPUMEHSTH Ha MIPAKTUKE MPUOOPETEHHBIC 3HAHUSI, YMEHUS U HABBIKHU 10 CO3IaHUIO

U IpeoOpa3oBaHMIO KapTorpaduueckux Mporu3BeIeHUMN .

Komnerenuuu ob0y4yaomerocss HanpasjieHusi mnoarorosku 44.03.05
«Ileparoruyeckoe oOpa3oBaHue», ¢GopMupyeMble B pe3yjbTare H3y4eHHs
aucuMIviuebl «Kaprorpagus ¢ ocHoBamMu Tomorpaguu», yCTaHOBJICHHBIE
®I'OC BO u orpaskeHHbIe B IPOrpaMMe TUCHUILTHHBI.

B pesynpTare u3ydeHus AUCHUIUIMHBI Yy OOy4arommxcs (OpMUPYIOTCS

CICAYIOMNUEC KOMIICTCHIINN (B COOTBCTCTBHU C O6paBOBaTeJIBHI>IM CTaHIlapTOM):

Ne
i ConepxaHue KOMIETCHIIUN [udp
Oowenpogheccuonaibrvlie KOmMnemenuuu OIIK-
(No

1. | CrmocoGen hopMupoBaTh pa3BHBAIOIIYIO 00pazoBarenbHyto cpeny | [1K-3
JUTSL TOCTYDKCHHS JIMYHOCTHBIX, MPEAMETHBIX M METAIPEIMETHBIX
pe3yNbTaTOB OOYYEHUSI CPEICTBAMH IPENOJAABAEMbIX YUEOHBIX
IPEIMETOB

2. | CrnocobeHn wucmnonb3oBaTh B mpodeccuoHanbHoi aestenbHocTH | [TK-10
TEOPETUKO-METOANYECKUE 3HAHUS JUCIUILINH TeorpaduuecKkoro
ITUKJIA, TPAKTUICCKNE YMEHHS M HABBIKU B 00J1aCTH Teorpadum

B pe3yabrate ocBoeHuss aucuMiimHbl «Kaprorpadgus c¢ ocHoBamu
Tonorpagum» cTyleHThl HanpasJjeHuil noaroropku 05.03.02 «I'eorpadus »

JOJIKHBI .

obnactu Tonorpaduu U Kaprorpaduu;
- KaKk TPUMEHATh  KapTorpapuyeckuid  MeTo.
reorpau4ecKuX UCCIETOBAHUIX

3HATD

- OCHOBHBIC TCOPCTHYCCKHC WM MCTOAHUYCCKHC ITIOAXOAbI B

B




- HCMONb30BaTh 3HaHUsA B obOmactu Tomorpaduu u
KapTorpaguu;
VMETb prorpadus; y

- IPUMEHSATH KapTorpadguueckuii MeTos B reorpadpuueckux
MCCIICZIOBAHMSIX
- CHOCOOHOCTBIO HCIIOJIb30BAaTh 3HaHUA B  00JIacTU
Tonorpauu u Kaprorpapuu;

BJIAIETH .
- METOJIMKOM MPUMEHEHUs KapTorpapuuyeckoro Merojaa B
reorpaueCcKuX UCCICAOBAHUSIX.

HcxoaupiMu TpeOOBaHUSAMU HACTOSAILIMX METOAMYECKUX YKa3aHUU SIBIISETCS
WHIWBUIyalIbHAS OO0s3aTeNbHAS TPEABApPUTENIbHAS TMOATOTOBKA CTYACHTA K
KaKJOMY J1a00paTOPHOMY 3aHSITHIO. DTH TPeOOBaHUS COYETAIOT KaK MacCUBHYIO,

TaK 1 aKTUBHYIO (i)OpMBI IIOAT'OTOBKH.:

- BO-TIEPBBIX, HY)XHO 3aHecTH cebe B pabouylo TeTpajb 3aJaHue Mo
OUYEpEeTHOMY 3aHSATUIO (COTJIACHO YKA3aHUSIM),

- BO-BTOPBIX, IPOYECTh COOTBETCTBYIOIINE pa3/leiibl KOHCIIEKTOB JIEKIIUM,

- B-TPEThbUX, NpOpadOTaTh COOTBETCTBYIOIIME pa3liesibl B YKa3aHHBIX K
3aHATUSIM IMOCOOUIX;

- B-U4ETBEPTHIX, PE3YIbTAThl MOATOTOBKU JTOJDKHBI OBITH O(DOPMIICHBI WK B
BUJIC KPATKUX KOHCIIEKTOB, WU (OPMYJ C TMOSCHEHUSMH K HHUM, WIM B BHUJE
rpaduueckux Mozenen (CMOTpU MPUIIOKEHHE).

I[lo  xaxmoit  maGopaTopHOW ~ paboTe  CTYIEHT  OTYHMTHIBACTCS
COOTBETCTBYIOIIMMH 3alUCSAIMU B TETPaAdM MU YCTHO IO BOIpPOCaM, KOTOpHIE
MIPUBEJICHBI B KOHIIE KaXKI0W TEMBI.

Tembl MPONYIIEHHBIX 3aHATUH CTYJEHT 00s13aH OTPadOTATh CAMOCTOSTEIHHO
B KabOuHeTe Kadeapsl B CBOE CBOOOJHOE BpPEMsl, PYKOBOJCTBYSCHh HACTOSIIUMHU
METOJUYECKMMH yKazaHusMu. O NpojenaHHoi paboTe OH JOJIKEH OTYUTAThCS B
YCTaHOBJIEHHbIE Yachl (KOHTpoib — K, camocroarensHoit — C, pabotsl — P, T.e.
CKP). Tonbko oTpaboTaB NPOIMYIIEHHBIE TEMbl, CTYIEHT TMOJIy4aeT IIpaBo
IPUCYTCTBOBAaTh HA CIEAYIOMMX 3aHATUAX. [103TOMy O BCEX OCIOKHEHUAX WIU

HEJ0pa3yMEHUAX MO0 3TOMY BOIPOCY CIENYEeT 3a0JaroBpeMEeHHO MH(POPMHUPOBATH




IIpernogaBaTers BEAYIIEro 3aHsATH.

Jlis  BBINOJHEHMs] JIaOOpaTOpHBIX paboT 1o Kaprorpagpuu  KakIoMy
CTYICHTY HEOOXOJIUMO UMETh:

- TETpaib B KJIETOUKY;

- YepTeXKHbIe MPUHAJIEKHOCTH (MpOCThie Kapanaamu mMapku TM wimm M,
JVHENKY, TACTUK U LIUPKYJIb);

- IBETHBIC KapaHaniy (caMblii IpocToi Ha0OP).

3anucu B pabo4yux TeTpaaiax Ha Jab0opaTOPHBIX 3aHATHUIX, KaK U B MpoLIEcce
HOJArOTOBKH, BEAYTCS Ha KaXJ0M CTpOUYKE, YETKUM IIPUPTOM (CTaHAAPTHBIM HIIH
OJM3KUM K HEMY) MPOCTHIM KapaHaamioM. I'padudeckue paboThl U MOAMNUCH K HUIM
BBIIOJIHAIOTCS. TOJBKO KapaHJalloM M IO MpaBuwiaM O(OPMIIEHHUS YEpTEkKEH.
dopma 3anucu 3aJaHUN U MPOJEIaHHOM padOThl JOJKHA COOTBETCTBOBATH TOM
(opme, B KOTOPOIl COCTaBJIEHbI METOANYECKUE YKA3aHUSI.

Kaxnoe nabopaTopHoe 3aHsATHE HAYMHAETCSA C MPOBEPKHU TEOPETUUYECKON U
MaTepHaIbHOM TOTOBHOCTU CTYJEHTOB K BBIIIOJIHEHHIO JJAOOPATOPHON pabOThI Kak
UHAMBUAYAJbHO, TaK W TPynmbl B 1ejaoM. Jljig 3TOro AexypHble 00s3aHbl 10
HayaJla 3aHSATUN MOJMYy4YUTh B KaOMHETe Kadeapbl Bce He00X0IuMoe JiJisl paboThl, B
COOTBETCTBUM C TepedHeM B paszaene: «O6opynoBaHue» K kaxjaon Tteme. OO
WHJUBUYaJbHOM TOTOBHOCTH CTYAEHTA MPENoOJaBareib CYIUT MO HAIWYUIO Ha
paboueM MecTe TMEpPEYMCICHHBIX B METOAMYECKHX YKa3aHUAX IOCOOUN W
obopynoBanus. Teopernyeckas MOArOTOBKA IPOBEPSAETCS B XOZE KPaTKOro ompoca
MO Y3JIOBBIM BOINpPOCAM MPEACTOALICH 1a00paTOpHOM PadOTHl U MO HATUYMUIO B
pabouux TeTpaisiX COOTBETCTBYIOIINX 3aIIUCEH.

OTBeThl CTYNEHTOB NpEenojaBareilb OLUEHUBAET, W TpyINa MNPHUCTYHNAeT K
CaMOCTOSITEJIbHOMY BBINIOJIHEHUIO 3aJaHUsl, KOHCYJIBTHUPYACH Y IPENOAABaTEls,
KOTOPBIM KOHTPOJIUPYET BBINOJHEHUE 3aJaHUN U BEAET MHAMBUAYaIbHBIA OMPOC
[0 paHee BBIIOJHEHHBIM paboTaM. 3aBeplICHWEe HEOKOHYEHHBIX padoT
IPOUCXOAUT B CBOOOJIHOE OT 3aHSTHM BpeMsi, Kak U Cc/laya BBIOJHEHHBIX PadoT -
CKP.

Crynentam, He MpOpadOTABIIMM TMPEIBAPUTEIHHO COOTBETCTBYIOIIHE



pasacibl  TCOPCTHUCCKOI'O  KypcCa, IIPCIIOAaBaTCiib OTMCYHACT B  JKYPHAJIC

3aJ0JIZKCHHOCTD 110 TCMC.

Od¢opmienne 1adbopaToOpHbIX padoT

TekcT B TeTpaau g JJaOOpaTOPHBIX padOT AOKEH UMETh Kak 1o (opme,
TaKk W IO COJACpPNKAHUIO pa3OMBKY Ha OTJACNbHBbIE OJOKH, KOTOpPbIE O00JIer4aroT
MIOUCK HEOOXOIUMOTO MaTepHaia, KOHTPOIb U TIOJTHOTY €ro BHITTOTHEHMS.

B KoHIIe CTPOKHM 3alUCHIBAIOT CJIOBO «3aHATHE» U CTABAT €ro MOPSIKOBBIN
HOMEp B COOTBETCTBUU C TMPHUBEACHHOW TeMaTukou. [l HariasgHoOCTH UX
MOTYEPKUBAIOT. 3aTeM, MPOMYCTUB OJHY CTPOUKY, 3aMHCHIBAIOT TEMY 3aHITHS U
€llIe Yyepe3 CTPOUKY — LI€JIb €ro BHIIOJHEHUSI.

3areM 00s13aTENIbHO 3alMCHIBAIOT MEPEYEHb PEKOMEHOBAHHOTO K 3aHSTHIO
o0opy0BaHuUs.

MeToan4yecKrUe VKa3aHHUsl, KOTOPbIC IMOMEIICHBI  HUXKE IIOCOOUH W

O6ODVI[OBaHI/IH HNEPCIUCHIBATH HC O6H321TCJ'IBHO, OHHM IIPpCIHA3HAYCHbI 00JICTYHUTH

IponecCc CaMONnOAIOTOBKH CTYACHTA K BBIITOJHCHHUIO J'IaGODaTODHBIX Da6OT,

PETJIAMEHTUPVIOT TIEPEYEHh 3HAHUM W YMEHUU IO DTOM TEeME U IIPSIMO

OPUCHTHUPOBAHBI HA KOHTPOJIBbHBIC BOITPOCHI.

DTHU BOMPOCHI MOMEIIIEHBI B KOHIIE KaXKI0M TEMbI WM pasjiesia, YTO BIIOJIHE
COTJIACYeTCS C MOHSATUEM — PE3yIbTaThl paOOTHI.

3aTeM, ¢ KpacCHOW CTPOKH, 3aIlUCHIBAIOT CJI0BO «PaboTa» M ee mopsaKoBbIN
HOMEp IO HapacTarolled OT MEPBOro 3aHATHUS K MOCIAEAHEMY, 3aT€M MUIIYT
«3amanney». Pabor B 3angarun, kak U 3aganuil B Pabore MoKeT OBITh HECKOJBKO.

Hwxe peructpupyror pe3ynbTaTbl H3MEPEHHM, pACYETOB U T.II.

B kauecTBe npumepa npuBeeHO 0pOpMIIEHUE ABYX MOCIEAYIOIUX padoT:

3amanuel OmpenenuTh MacmTad MIKOJIBHOTO TII00yca (X0 padOThl U PE3YIbTAThI

3aMUCHIBAIOT HIKE)

3ananue 2 3MepuTh MO MKOJILHOMY IJ100YCY pacCTOSHUE MEXKAY ITYHKTaMMU:



1. MockBa-Bi1aiMBOCTOK...  pe3yJIbTaT U3MEPECHUH.

2. JIoHs10H - HbIO-ﬁOpK... pe3yJIbTaT U3MEPECHUN.



Yacts |. Pabora ¢ Tonorpaduyeckoii kaproii

I'naBa 1. O0ue cBegeHusi 0 reorpapuuecko Kapre
§1. Mamemamuueckan ocHosa Kapm

['eoMeTpuueckoe CBOMCTBO KapTorpahuyecKoro u300pakeHuss — pa3Mepbl
(opMa y4acTKOB, 3aHATHIX TeorpapuuecKUMU OOBEKTAMHU, PACCTOSHHUS MEXKIY
OTZIEJIbHBIMYU MYHKTAMU, HANPABICHUE OT OJTHOTO K JPYrOMY OIPEIENSIOTCA €ro
MaTeMaTH4YeCKOl OCHOBOW. Mamemamuueckas ocHoéa KapT BKIIOYAET B ceOS B
KaueCTBE COCTAaBHBIX YACTEH: @) ceode3uyeckyro OCHO8Y, 0) macumad u 8)
Kapmozgpaguueckyro npoexyuro.

Uro0bl yYSCHUTH 3HAUYEHHE KaXJAOr0 M3 MEPEUHCICHHBIX KOMIIOHEHTOB
MaTeMaTUYeCKOM OCHOBBI KapT, CJENyeT NpeIACTaBUTh cebe TpaHChHOopMaInio,
KOTOPYIO JIOJDKEH NpEeTepreTh y4acTOK 3€MHOM MOBEPXHOCTH OT €ro MCTUHHOM,
HaTypajibHOU (OpMBI O U300paxeHus: Ha MmiIockocTu Oymaru. [Ipu sTom crenyet
MMOMHUTB, YTO MPEOOPa30BaHUS YIACTKOB 36MHOW MOBEPXHOCTH OCYIIECTBIISIOTCS
IIPU CO3JIaHUU KapThl MyTEM MAaTeMaTU4YE€CKUX PacuETOB.

[ToBepxHOCTh cCymuM 3eMIM CO BCEeMH €€ HEPOBHOCTSIMHU Ha3bIBACTCS
Guzuueckoul, unu monozpaguueckoii nogsepxrHocmoio (puc.l). OHa OUeHb CIOXKHA
U HE UMEET MaTEMaTUUYECKOTO BHIPAKECHHUSI.
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HOPMANH K SJUIMIICOUIY

Puc.1.

[ToaTOMy 111 TIOCTpOEHUs KapT MPHUXOIAUTCS TMPOEKTUpoBaTh €€ Ha Oolee
MPOCTYI0, TEOPETUUYECKYIO (T.€. MBICIEHHYIO0) TOBEPXHOCTh, KOTOpasi Ha3bIBACTCS
ypOBEeHHOM 1 0003HavaeTcs unjaekcom Uo.

Yposennyro nosepxnocms TPENCTABISIIOT KakK IMOBEPXHOCTH MHpPOBOro
okeaHna (Uo), MBICIIEHHO TIPOJIOJKEHHYIO MO/ MaTEPUKH MPHU YCIOBUH, YTO OHA B
000 TOYKE MEPICHINKYIIIPHA OTBECHON JIMHUU.

[lo cpaBHeHHMIO ¢ (U3MYECKON TMMOBEPXHOCTHIO €€ OTJauYaeT OoJbIast
CTJIaKEHHOCTb.



durypy 3emim, OrpaHHMYCHHYIO YPOBEHHOW TIOBEPXHOCTHIO, HA3BIBAIOT
eceoudom (nompoOHwI 3emie). CnoxHas ¢opma Treouja TakKe HE HMEET
MAaTeMaTUYECKOr0 BRIPAKEHUS, HO OHA OJIM3KA K AJUTUIICOURY (pHC.2). DIUIUTICOUT
— TEJI0 00pa30BaHHOE BPAIIEHUEM DJUIUIICA BOKPYT MaJIOW OCH.

Puc. 2.

B Poccuu nipunsr anuncoud Kpacogckozo ¢ TakuMu pa3mepamu:
¢ bonbinas noayoch (B IJIOCKOCTH 3KBaTopa) a = 6378245 m.
¢ Marnas nomyoch (COBMaaaeT ¢ OChIO BpaleHus 3eMin) B = 6356863 m.
¢ Cxarue (o) —3TO pa3HOCTh MOIYOCEH, OTHECEHHAs K OOJIBIION TTOIYOCH

o =(a-B)/a. (1)

Jlis simuncona Kpacosckoro o =1/298,3.
Jns HarnsgHoct, ecid npuHATh a=300 MM, B=299 MM M HM3rOTOBUTH MOJIEJIb
AJUIANICOUJIA C TAKUMHU MapameTpamu, TO

a =(300-299)/300 = 1/300,

T.€. DJUIMIICOUJ] C TAKUM CYKaTUEM MOKHO IIPUHATH 3a 1ap.

Omnuncouy KpacoBckoro (1o C:kaTrio) Majio OTIMYAETCs OT 1apa, Io3TOMY
€ro Ha3bIBAIOT €IIE CPEPOUTOM.

Ha xaprax GonpImIMX TeppUTOPUI UCTUHHBIE pa3Mepbl 36MHON TOBEPXHOCTHU
OBIBAIOT YMEHBIIEHHBIMA B MWLIMOHBI pa3. [Ipy TakoM yMEHbIIEHUM pa3inyue
BEJIMYMH OOJBIION U MaJION MOJIyocel CTaHOBUTCA Ha TJ1a3 He3aMeTHbIM. [loaTomy
OpU MOCTPOEHUU KapT U1 YIPOILUEHUs Pacdy€ToB 3eMJI0 NMPUHUMAIOT 3a IIap C
panuycom 6371,1 km.
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JIst mocTpoeHusT KapThl TOYKA M JHHUM (DU3UICCKON TOBEPXHOCTH 3E€MIIU
npoeKTUpYIOT (puc.l) HopMansiMu (OPTOrOHAJIILHO) Ha MOBEPXHOCTH AJLIIUIICOUIA.
3areM 3Ty MOBEPXHOCTh CO CIPOEKTUPOBAHHBIMH Ha HEE TOUYKaAMHU (PU3UUECKOM
MOBEPXHOCTH 3€MJIM YMEHBIIIAIOT B HYKHOE YUCJIO Pas.

CrerneHb yMEHBIIICHUS ONpeesieTcss MaciTaboM Oynyiieit kaprel. Maciirad
BBIPAXaETCs IPOOBI0, YHCIUTENb KOTOPOH — €IMHMIIA, a 3HAMEHATEN b — BEJINUMHA,
YKa3bIBAIOIIAsl BO CKOJIBKO pa3 MpPOM3BEACHO yMEHbIIEHHE. bojee TOUHO MOYKHO
cOpMYIMPOBATE: Macumad — 5mo YUclo, NOKA3blearoujee 80 CKOIbKO pa3 JUHUS
Ha Kapme MeHblWe NpoeKyuu Imou e JAuHuu Ha Mmecmuocmu. Macmrad
3anuckIBaeTca Tak, Hanpumep, 1:25000, o3HayaeT: B 1 cM KapThl «COAECPKUTCS»
(cootBerctByeT) 25000 CM mpoexkyuw  JTUHUM MECTHOCTH. Tak Kak TakUMU
yuciaMu (¢ OOIBIIMM KOJIMYECTBOM HYJIEH) MOJIb30BaThCsl HEYIOOHO, CAHTUMETPHI
B HUX MEPEBOJAT B METPHI (WM B KUJIOMETPHI), OTUYEPKUBAS J1BA HYJS (MOJydast
METpbI), WJIK OTYEPKUBAS MATh HyJIeH (TToJTydasi KUJIOMETPHI).

Hanpumep, macmtab 1:25000 o3Hayaer, 4TO CaHTUMETPY JWHUU KapThl
cooTBeTcTBYeT 250 M nuHuMU Ha MecTHOcTH; Macmtad 1:500000 o3nauvaer, 4TO
OJIHOMY CAHTUMETPY KapThl COOTBETCTBYET 5 KM Ha MECTHOCTH.

Yucmo B 3HamMeHaTelne MacluTada Has3bIBAlOT 3HAMEHamenem macuimada
kapmut v 0003HayaeTcst OykBoid «M». [IpuMeHHUTENBbHO K TPUBEIEHHOMY IIPUMEPY
M1=250 M, M2=5 kM.

Ecim nmuHa muHuM Ha kapTe cocraBisieT d' cM, TO Ha MECTHOCTH (TIPOCKITUS
d) sTo Oyzer

d= d'M. @)

YMEHBIICHHYIO JI0 HYXKHOTO pa3Mepa MOBEPXHOCTh JJUIAIICOUA TPeOyeTcs
nanee 0To0pa3uTh Ha MJIOCKOCTU. {71l Takoro nepexoja NpUMEHSIOT Ty WM UHYIO
KapTorpau4ecKyro MPOSKITHIO.

Kapmoczpagpuueckumu npoexyusamu Ha3bIBAIOT MAaTEMAaTUYECKHUE CIIOCOOBI
M300paKeHUs Ha MJIOCKOCTU MOBEPXHOCTH AJUIMIICOMAA (MU 111apa).

T'eooe3uueckyro ocHogy KapT COCTAaBIIOT: 3€MHOM  siurcouy  (C
PUBEJICHHBIMU BBIILLIE MTApAMETPAMHM), HAYaJI0 KOOPJIUHAT U BBICOT U CETh TOYEK,
3aKpEIJIEHHBIX Ha MECTHOCTH, KOOPJMHATHI KOTOPBIX BBIYMCIEHBI B €IHUHON
cucTteMe KoopAuHar (reojie3nyeckasi CeTh).

Takum o00pa3om, s TOro 4YTOOBI MONYYUTh H300pakeHHe (HU3NIECKOU
MOBEPXHOCTH 3eMJIu (€€ YacTH) Ha MJIOCKOCTH Oymaru, Hy)KHO IPUMEHUTH BCE TpU
DJIEMEHTa MAaTeMAaTHUYEeCKOM OCHOBBI M BBITIOJHHUTH CIEAYIONME orepanuu: 1)
NEPEHECTH €€ Ha YPOBEHHYIO IOBEPXHOCTh; 2) BBHINOJHUTH YMEHBIIECHUE 0
HY>KHBIX pa3MepoB U 3) MPUMEHUTH KapTOrpauyecKyro MPOEKIHIO.

EcrectBeHHO, uYTO B pe3yabTare »3TOro H300paxeHue (HU3NUECKOi
(cheponarueckoi) MOBEPXHOCTH 3eMJIM Ha INIOCKOCTH (Ha KapTe) CTaHOBUTCS
HEU30eXHO  J1e(OopMUPOBAHHBIM B T[EOMETPUYECKOM OTHOILIEHUHU, T.€.
UCKOKEHHBIM. OCOOCHHO 3aMETHO MCKaKCHHS TPOSBISIOTCS Ha TMOCHETHEH W3
TpEX omepanuid - TPU NPUMEHEHHH  KapTOrpapUYecKUX  MPOCKIIUM.
Kaprorpaduueckue wuckaxeHusi, OJAHAKO, MOTYT OBITh YUTE€HBI JJII BHECCHUS
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HEOOXOJIMMBIX TOMPABOK IMpPH H3MEPEHUAX PACCTOSIHUM, HaIlpaBlICHUN U
IUIONIAIed Y4aCTKOB IO KapTaM.

[IpakTHyeckd TO WJIM MHOE 3HAYEHUE FJIEMEHTOB MAaTeMaTH4YE€CKOH OCHOBBI
KapThl UCIIOJIB3YETCS CAENYIOIMUM 00pa3oM. Touku 3eMHOI MOBEPXHOCTH, Oy ydn
CHPOEKTUPOBAaHHBIMU Ha 3iutuncou] KpacoBckoro, mpuodoperaroT onpeneaéHHble
reorpapueckue KOOpAUHATHI - MIUPOTY U AOAroTy. VX BelMyuHa CBSI3aHA C TEM,
KaKWe MEpUAMaHbl W Mapalielid MEPECeKaATCs B JaHHOW Touke. Mepuouanom
TOYKM HA3bIBAIOT JIMHUIO TMEPECEUEHHs] 3€MHOr0 AJUIMICOMIA IUIOCKOCTHIO,
IPOXOJAIIEH Yepe3 TaHHYIO TOUKY (A) U OCb CYyTOUHOrO BpanieHus: 3emiu (puc.3).

/-

Ilap

I'punBu

kg ar op

Puc.3.

Ilapannenvio Ha3bIBaCTCS JIMHUS TEPECEUYCHUS 3EMHOTO  AJUIAIICOMIA
IJIOCKOCTHIO, TEPIICHIUKYISIPHON OCH BpamieHus: 3emuid. JIMHUM MepuanaHoB H
napajieneld Ha SJUTMIIConIe 00pa3yroT TPAlyCHYIO CeTh 3EMIIH, a UX H300paKeHN e
Ha KapTax Ha3bIBaIOT KapTorpaduuecKoil CETKOM.

Jkeamop — mapamienb, o0pa3oBaHHAS TUIOCKOCTHIO, TPOXOIAIICH uepe3
IEHTP 3eMJTH ¥ IEPIICHAUKYIISIPHON OCH BPAIICHUS 3eMITH.

Ilonwcamu Ha3BIBAIOT TOYKH TEPECEUCHUS OCH BpalICHHS 3eMIH C
MOBEpXHOCTHIO Aymmuncona (PP1).

Hlupomy TOYKHM (© ONPENEISIIOT Kak yroji, 0Opa30BaHHBIA HOPMAIIBIO
(6mM3KOM K OTBECHOM JIMHUK) B JAHHOM TOYKE DIIIMIICOMAA M TUIOCKOCTHIO
sKBaTopa. BBuHIy HecoBmajeHHWs OTBECHBIX JIMHUM Teouja W HopMaseu
AJUTUTICOMIA BOSHUKAIOT OITMOKW B OMPEICICHUN KOOPAMHATHI (P, 00YCIIOBICHHAS
yrnmamu U (puc.l). DTu yribl Ha3pIBAlOT YKJIOHEHHSIMHU OTBECHBIX JIMHUH,
BEJIMYMHA UX B cpeaHeEM cocTaBisieT 3"—4".

Jlonzomont TOYKM A Ha3BIBAIOT JABYTPAHHBIA Yrojl MEXKIY IUIOCKOCTHIO
['punBHYCKOTO (HYJIEBOT0) MEpUAMAHA U TUIOCKOCTHIO MEpUANaHa JAHHON TOYKH.
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§2. Buowl 2eocpagpuueckux kapm

Jnst ynobctBa XpaHEHUs, HCHOJIb30BAHUS KapThl JENSAT Ha TPYIIbI
(k1accuuUUpPYOT) MO Pa3HBIM IpU3HAKaM, TJIaBHBIMH M3 KOTOPBIX SBIISIFOTCS
OXBaT U300paKEHUsI TEPPUTOPUU, HA3HAUCHHE, COJIEpKaHue U MaciuTao.

Ilo oxeamy meppumopuu pa3NUYalOT KapTbl MHUPOBBIE, MOJIyLIAPHIA,
MaTEpUKOB U OKEAHOB, YAaCTEH MaTepUKOB, B TOM YHCJIE TPYII CTPAaH U OTAEIbHBIX
roCy/apCcTB, YacTe rocy1apcTB.

Ilo nasnauenuro BBIICTAIOT KapThl yuyeOHbIe W crpaBouHble. [locnennue
NOJIpa3feislOT B 3aBUCMMOCTH OT XapakrTepa 3aJad, KOTOpble C HMX IOMOILIBIO
pelIaloT, Ha HayYHO-CIIPABOYHBIC, HAaBUTAIIMOHHbBIE, JOPOXKHBIC, BOCHHBIE,
TYPUCTUYECKUE U JPYTHE.

Ilo coodeporcanuro KapThl IPUHATO MOJPA3ACTATh Ha oOlereorpadpuveckie u
tematuyeckue. Ha3Banue oOmiereorpaduyeckux KapT TMOSCHSET, 4YTO Ha HHUX
MpeCTaBIeHa PA3HOCTOPOHHSISI XapaKTEPUCTUKA OTOOpaKaeMOl TEPPUTOPUH.

Ilo macwimaby KapThl IENAT HA TPHU TPYIIIBL: KpyTHOMACIITaOHbIe, UMEIOIIIE
macmtad 1:200000 m kpymHee; cpeaHeMaclTadHbple- C MacliTaboM Mebue
1:200000 u mo 1:1000000 u menkomacimiTabHble, Yy KOTOPbIX MaclmITad Meab4ye
1:1000000. Takoe npeneHwe Mo MaciiTady HUMEIOT M oOuiereorpaduyeckue, u
TEMaTHYECKUE KAPTHI.

KpynHomacitabHbie oOuiereorpapuyeckme KapThI Ha3bIBAOT
monozpaguueckumu, cpeaHemMaciiTabHble oOuiereorpagpuyeckue — 0030pHO-
TonorpauIecKuMH, a MeJIKoMacIITaOHbIe ob1ereorpadguieckre - 0030pHBIMHU.

I'naBa 2. Tonorpadguyeckasi kKapTa U e€ HCNOJIb30BAHHE
§ 3. Ceoiicmea monozpaguueckoit kapmuol

Tonorpaduueckue KapThl - 3TO MOAPOOHBIE OOIIEreorpapuyecKkue Kaprhl,
OoTOOpaxaroliue B TEPBYIO oOuepelb IJIaBHYIO OCOOEHHOCTH (OpMbl 3eMiu -
penbed MECTHOCTH, a TaKKe pa3MeIIeHNEe W CBOWCTBA MPUPOMHBIX M COIHATIHHO-
SKOHOMHUYECKHUX 00BEKTOB MECTHOCTU. Tomorpapuueckue KapTbl MOAPA3AEIIOTCA
Ha KapThl CYILIM M KapThl enb(a U BHYTPEHHUX BOJ0EMOB. Ha Tomorpadguueckux
KapTax Cym® ¢ OOJNbINeH WIM MEHbIICH JACTATLHOCTBIO W TOYHOCTHIO,
JIOTyCKaeMOM MaciiTaboM, u3o0paxarorcs penbed, ruaporpadusi, pacTUTEIbHBIHN
MTOKPOB, HACENEHHBIC TYHKTHI, TyTH COOOIICHUS U APYrUe OOBEKTHI.

Tonorpaduueckue KapTbl IIelb(a OXBaThIBAIOT BBIPOBHEHHYIO YacCTh
MOJIBOJTHOM OKpauWHbI MaTEPUKOB, MPUJICTAIOIINX K OeperaMm CyIlu U UMEIOIIYIO C
Hel o0111ee TeoJ0rnYecKoe CTPOCHHE.

Tonorpaduueckre KapThl CyIId U IIedb(a HCIONB3YIOTCS NPU PEIICHUU
IIMPOKOTO KpyTa 3a/1a4d B XO35ICTBEHHOM, HAYYHOU U 0OOPOHHON 00JIaCTSIX.

Bo wMHorux caydasx Tonorpaduyeckue KapThl CIIyXaT OCHOBHBIM
UCTOYHUKOM wuH(opManmu o MecTtHocTd. [loneBbie (u3nko-reorpaduyeckue,
reOJIOTHYECKHEe, T€OOOTAaHNYECKHUE M JPYTHE HCCIEAOBAaHUS TPUPOIHON CPEIbI,
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TaK K€ KaKk M COLMaJbHO- U DKOHOMHUKO-TEOTpapUueCKHe HW3BICKAaHUS JaloT
Jy4IlIie Pe3yabTaThl P BCECTOPOHHEM HCIOIb30BaHUH TONOrpAPHUUECKUX KapT.

Tonorpaduueckne KapThl MUPOKO MPUMEHSIIOTCS TPU MPOCKTHUPOBAHUH H
CTPOUTENILCTBE HACENEHHBIX IIYHKTOB, IPOMBIIUICHHBIX, 3HEPreTUUYECKUX H
THJIPOTEXHUYECKUX COOPYKEHUH, ITyTel COOOLIEHMS], IPH MEMOpaluu (OCyLICHUE
U OpOIIEHUE 3eMefb, PEryJupoBaHUE CTOKa BOA W Ap.). OHM HEOOXOAUMBI MpPU
3eMJie- U JIECOYCTPOMTENBHBIX paboTax, a TakkKe MJIi BEIEHHUS CEJIbCKOrO
XO0341CTBA: COCTABIICHNE 3eMEIBHOT0 KaacTpa u Ap.

Tonorpaduueckas kapta 1 kaprorpadpuyeckoe H300paxxeHrue Ha Hel - caMast
nenecoobpaznas  ¢opma  mpeAcTaBieHUS — WHOpMarMM A CO3JAHUs
reorpaduueckux nHpopmanuoHubix cucreM (I'MC).

JIuct Tonorpaguueckoil KapThl BKIOYAET KapTorpapuueckoe n3o0paxeHue
(COBOKYIHOCTh CBEJEHUII O MECTHOCTH), OTOOpakaeMoe YCIOBHBIMHU 3HAKaMH H
MOCTPOEHHOE Ha MaTeMaTHYEeCKOM OCHOBE M BCIIOMOraTeIbHOE OCHAIICHHE.
DJleMEHTaMU OCHAIIEHUS KapThl SBJISIIOTCA: YCIOBHBIE 3HAKM (JIETEH/a), HA3BaHUE
KapThl, O00OO3HaueHHWe e€ MacmTada, HW300paKEHHE ITUHUN KapTorpapuIecKou
CETKHU U JIp.

§ 4. Macuimabé. Hzmepenue Onun TuHUIl HA Kapme

[Tonsarue o macmradbe Hamu gaHo (§1), a Teneps O6oJee MOAPOOHO.
MacmTab ykasbpiBaeTCsl MOJ FOKHOW paMKOM JUcCTa KapThl. MacmtaObl
OBIBAIOT: YMCIICHHBIM, UMEHOBAHHBIN, TUHCHHBIA U ITOTICPEUHBII.

Yucnennwtii MmaciTad BbIpakaeTcsi ApoObI0, Y KOTOPOU YUCIUTENb €IUHULIA,
a B 3HAMEHATeJIe - YUCJO0, MOKAa3bIBAIOIIEE BO CKOJIBKO pa3 JMHUS MECTHOCTH
(mpoekius) yMmeHbllleHa. UWCICHHBI MaciiTald 3amnuchiBaeTCs, HANpUMEp, TaK:
1/10000 wmm 1:10000.

Yem Oosbllle 3HAMEHATENb, TEM OOJBIIE yYMEHBIICHHUE JJIMH, TEM MEJbUe
n300pakeHue 0ObEKTOB Ha KapTe, T.€. MeJibue MaciiTad KapThl.

HUmenoeannwlit Maciitad — CI0BECHOE MOSICHEHUE COOTHOIICHUM IJTUH JIMHUN
Ha Kapre U Ha MecTHocTU. Hampumep, umcneHHslii Macmrab kapThl 1:25000;
MMEHOBAHHBIN: «B OTHOM caHTUMeETpe 250 METpOB».

Junennstii macitadb nzodpaxkaercs B Buje JuHUN (puc.l B mpusoxenuu 1),
pa3nenéHHbIX Ha 2X Wik 1 cM oTpe3ku (OCHOBaHHUS MaciiTada); JEBbI KpalHUiA
orpe3ok oT Hyns pgemutrcs Ha 20(10) wacreit. OTpe3ku BHOpaBO OT HYJA
MOJANKCHIBAIOTCS MPUMEHUTENBHO K MaciuTaly. JIMHeWHbId MacimiTad IMO3BOJISET
OMpENIENsATh C MOMOIIBI0 HU3MEPUTENS 3HAUYUTEIBHO TOYHEE JUIMHY JUHUM Ha
MECTHOCTH, HE MPOMU3BOJI MATEMaTHYECKUX PACUETOB, KAK 3TO JEJAeTCAd IpHU
YUCJIIEHHOM MaciuTaoe.
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N3mepenue JIMHBI JIMHUU HA KapTe C MOMOIMIbI0O U3MEPUTEISI U TMHEHHOTO
MacmTaba  MOPOM3BOJUTCSA  CJIEAyOImMM  oOpazomM. Hoxku — usmepurtens
yCTaHABJIMBAIOT B TOYKAX, 0003HAYAONIUX KOHIIbI TAHHOW JIMHUU, NIPU 3TOM YTOJ
MEXAY IJIOCKOCTBIO KapThl M KAXKIOM HOXKKOM H3MEpUTENs JTOJKEH OBbITh He
menee 60°. He usmensis pactsopa,

200 0 200 400m

180M —

Puc.4.

M3MEpUTENh TEPEHOCSAT Ha JUHEWHBIM MacmTad Tak, 4YTOObI IpaBas HOXKKa
pacmtoIoKuiIach Ha Ol POBAHHOM OTpEe3Ke, a JieBasi — Ha IPOOHOM OCHOBAHHH.

Ha puc. 4 npencrapien cinyyail, Korga U3MepeHHast JjIMHa JUHUM paBHa 380
M. JI71s1 KOHTPOJIS IMHUS UBMEPSIETCS ABAXbl. PacxokIeHre MEeX 1y pe3yJibTaTaMu
U3MEPEHU HE JO/DKHO TMPEBBINIATh JBOWHON ToYHOCTH MacmTaba (2t),
BBIYHUCIISIEMOH 110 hopmyIie

t=0,02¢ M, 3)

rrae 0,02 cM — MUHUMAasbHAas OMIKOKa MPU U3MEPEHUH JIMHUU U3MEPUTEIEM
(TommuHa uribl); M — 3HaMeHaTellb MaciiTaba KapThl.

Jluauto, nnuHHEE JMHEHHOro MacmTaba, U3MEPSIIOT MO YacTsIM PacTBOPOM
M3MEpUTENs], KPaTHbIM JUIMHE JIMHEHHOro Macmradba. B aTom ciydae pa3HOCTb
(Ad) wMexay pe3yabTaTaMd H3MEPCHHUH JIMHMM B TPSIMOM H  OOpaTHOM
HaAIpPaBJIECHUSIX HE JOJDKHA OBITH OOJIbIIIE:

Ad= 2t\n, (4)

rac n — 49Yrcjio YCTAHOBOK U3MCPUTCIIA IIPU U3MCPCHUHU 3aI[aHHOf/'I JINHHH.
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Ilonepeunwtit Macitad. /{7151 TOBBIIICHUSI TOYHOCTH U3MEPEHUS PACCTOSHHM
MPUMEHSIOT MONMEPEYHbIN MacIITad, KOTOPBIM CTPOUTCS B BUE MapalieIbHbIX
PaBHOOTCTOSIIHMX MPSAMBIX, pa3aeIEHHBIX TaK ke, KaK ¥ JIMHEWHBIM MaciiTad Ha
paBHbIe OTpe3ku (puc. 5a). JlyimHa ocHoBaHuMs () Yalle BCero ObIBaeT 2 cMm.

a)N

Puc.5.

Kpaiiusas neBas dacte macmraba no auausM MO u NB menutcst 00bI9HO Ha
10 paBHBIX yacTell (IpoOHAasi 4acThb OCHOBAHHUS), @ TOUYKH JCJICHUS COCIUHSIOTCS
HAKJIOHHBIMU JIMHUAMH (TpaHCBepcayisiMHu). B pesynpraTre Takoro moCTpOeHUs
OTPE3KHU MPAMBIX MKy nepneHaukyasipom OB u nepBoil TpancBepcanbio OyayT
paznmuuHOM JuMHBL. CaMblii Manblii M3 HUX aibi=q’ sBIsgeTcs HaWMEHBIIUM
JIeJICHUEM MorepeyHoro macirada (puc. 5 6). Ero BenmunHy MOXHO ONpEAETUuTh
Ha OCHOBAaHHMM CBOMCTBAa MOJOOHBIX TPEYrojbHUKOB. KonuuecTBo neneHui Ha
neprnerauxysipax OB pasuo 10. CnegoBarensHo, oTpe3ok Obi, ocrasisitor 1/ 10
nepreHaukyasapa OB. YuuteiBas, uro tpeyroabaukun OAB u Oaib: momoOHBI,
tornaa aip1=0.1 AB. U3 atoro xe ycnoBus a2 b2 = 0,2 AB u T.4. A Tak kak AB=
0,1q To a:b: = 0,01q

JImMHYy W3MepsieMOro C IOMOIIBI0 TIOMEepPeUyHoro Maciiraba otpeska (d)
MOKHO OIPEAEIUTH MO TAKOMY BBIPaXKEHUIO (pUC. SB)

d= (n*g+m<0,1+q+k0,01+q) *M, (5)

rie N — KOJMYECTBO ICNIbIX OCHOBaHUH ((]);
M — KOJIMYECTBO MOJHBIX JECATHIX J0JIel ocHOBaHUA (();
K — KoJIMYecTBO COTHIX JIeIeHU OCHOBaHUA (();
M — 3Hamenarens MaciTada;
J — OCHOBaHHUe Tnonepevnoro mMacirada (1 wim 2 cm).
[IpuMeHUTENBHO K JUIMHE OTpe3Ka, 0003HAYEHHOTO PaCTBOPOM HU3MEPUTENS,

(monoxxenue l), ecnmu mpunsate MacmTad 1:50000 Oynem umets: = 2 cm; M =500
M;n=1, m=4;k=5;

d= (1+2+40,1+2+5¢0,01+2) *500 = 1450 m.
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Ha mnpaktuke Bce mony4aeTcss 3HayuTeNbHO Tmpowe. M3mepurens, ¢
YCTAaHOBJIEHHBIM MO KapTe pacTBOPOM, MEPEHOCAT Ha HIKHIOI JIMHUIO MaciiTada
TaK, 4TOOBI OJJHA €0 WIJIa COBMECTHIIACH C OJIHUM W3 MEPIEHIUKYISIPOB CIIpaBa OT
HYJICBOM OTMETKH, a Jpyras oKaszajach B IpeAenax KpailHEero JIeBOro OCHOBAHUSA
(puc. 5B, monoxkenue ), 3aTeM U3MepuTens MepeMenialoT BBEpX 0 TeX MOop, MOKa
JeBas WIJIAa HE COBHAAET C IIEPECEYEHUMEM OJHOW W3 HAKIOHHBIX JIMHUM C
ropu30oHTaNbHOU TIpsiMoil (rtonoxenue Il), mpu 3ToM 00€ UriIBl AOHKHBI OBITH HA
OIHOM TOPU3OHTAIBHOM MpsaAMoM. Temepp MOCTATOUHO NOACUYUTATH KOJIUYECTBO
OCHOBaHWH ((]) — OHO PaBHO CIWHMIIC; KOJIUYECTBO JECATHIX JIOJICH OCHOBAHWSI
(0,1q), oHo paBHO 4; M KOIHYECTBO COThIX Aojel ocHoBanus (0,01Q) oHO paBHO 5 u
BBIUMCIUTG JUIMHY. Hanpumep, npuMeHHUTENbHO K YucieHHoMYy maciitady 1:50000
ocHOBaHMe MacmTaba (() paBHO 2 cM, a B Maciutadbe 3to 1000 M, ogHO neneHue
npo6Horo ocHoBaHus — 100 metpoB (B monoxkenuu |l Takux 4 nenenwnst) mmoc 400
M; HOXKKH M3MEPHUTENs HaXOAATCS HAa 5 JWHUM, IUIIOC OTpe3oK 5¢10=50 m. Takum
oOpa3om, nonHas JuymHa oTpe3ka paBHa 1000 m + 400 m + 50 m = 1450 wm.

AHJIOTUYHO ONPEACISIIOTCS IJIMHA JTUHUU, BBIJICJICHHON KUPHBIM TOHOM, Ha
nonepeuHoM Macirtade (puc. 5B). E€ nmuna paBaa 221000 m + 4 « 100 + 710 m =
2470 wm.

Bremonnss pacuetHo-rpaduueckyio pabory (mpuioxkeHue 1), CTYAEHTHI
BBIUCPUMBAIOT JIMHEWHBIA U TOIMEPEYHbId MacmITadbl U TOJIMUCHIBAIOT UX
MPUMEHUTENBHO K YUCIEHHBIM (3aJ]aBaeMbIX IpenojaBatenem). s 3akperneHus
HABBIKOB Y 3HAHUU B padoTe ¢ MaciTabaMu KaKJIbIi CTYJIEHT u300paxkaeT B Ta0.

1 (mpunosxenue 1) Tpu oTpe3ka pa3HOW NJIUHBI, TPOU3BOAUT U3MEPEHUE UX JUTUH B
Tpex MacuTadax, a pe3yjabTaT 3aluchIBaeT B Ta0JI. | IpUIIOKEHUS.

[Ipy m3MepeHun MJIMHBI JIUHUN MO KapTe Hag0 MOMHHTh, YTO Mbl HaXOAUM
TOPU30HTAIbHBIE TMPOEKIMU uX (($h2), a HEe HCTHHHBIC 3HAYCHUS (HAKIOHHBIC
JUTUHBI).

CBsi3b MEX 1y HUMU TakoBa (puc. 6)

U, G d e U,

A YpoBers GanTHickoro MopR B
Puc. 6.
d=Decos v (6)
h=Hg-Ha (7)
tgv=h/d 8)
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v=arctg h/d )
D=d/cosv (10)

rae D — HakioHHas JUTMHA TMHUMA Ha MECTHOCTH (M3MEPSIETCs JISHTOUN Mpu
ChEMKaX);
V — YTrOJ1 HAaKJIOHA MECTHOCTH (JIMHUM) K TOPU3OHTY (M3MEPSIETCS TEOAOIUTOM MPHU
ChEMKaX);
Ha Hg— BoicoThl TOouek A u B Han ypoHeM bantuiickoro mops
(onmpenensitoTcs 1o Kapre);
d — ropusonransHas npoekuus (muuaus A'B') muann AB.

Paborass ¢ kaproil, TOpHU30HTAIbHYIO MpOeKIuio (0) JMHHM MECTHOCTH
BBIYUCIIOT MO (opMyne 2, 3aTeM BBIYUCIAIOT €€ HakJIoHHYI0 JmHYy (D) mo
dbopmyre 10, ecnmu OyaeT U3BeCTEH yroi HakiioHa (V).

VYron HakioHa (KpyTH3HA cKaTta) MOXKHO OMpeenuTh 1o ¢opmyne 9, ecnu
MECTHOCTh MMEET MPAMOJMHEHHBIN XapakTep M3MEHEHUs, WM BBIYUCIUTH, €CIIH
MECTHOCTb HEpOBHAas, Kak cpenHeapudmernyeckoe mno rpapuky «Macmrad
3aJI0KEHUI», N300pakeHHOMY Ha KapTe (puc.7)

v

1°2° 3° 4° 5° 8° 10°20°
Puc. 7

I'padux "Macmitad 3amoxeHuid" 1715 yriioB HAKJIOHA CTPOUTCS 10 (hopMyIie.

d=ho/tgv, (11)

riae No— BeIcoTa ceuenus penbeda (yKa3plBaeTCs MO TMHEHHBIM
MacmTaboM KapThl), BETWIWHA TTOCTOSTHHAS 1711 JAHHOU KapThI;

V — yTOJI HaKJIOHA; eMy MpuaaroTcs 3Hauenus: 1°,2°,3° ... 10°,

[Toncrasmsis 3Hauenue ho u vi B popmyny 11, momygaror dy, dz, dz.....
3aTeM TPOBOMAST TOPU3OHTAIBHYIO JIMHUIO (OCh V), Ha HEHW OTKJIAJBIBAIOT PaBHBIC
oTpe3kHu, coorBercTByromme 1°, 2°, 3° ... 10°; B Toukax 1, 2, 3 OTKJIaJIbIBAlOT B
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MaciiTade KapTel NeprneHauKyyspel: di, d2, d3 ..... KOHIIBI OPJAMHAT COCIUHSIOT
KpUBOI1 JInHUEH, Tonydas rpaduk «Macitad 3amoxeHuin» (puc. 7).

Crneayer MOMHHUTb, YTO C IMOMOIIBIO TaKOro rpauka MOXXHO ONpPENETUTh
yroJl HakJIoHa (KPYTU3HY) TOJABKO MEXAY ABYMs ONMKaNUIIMMK TOPU3OHTAISIMHU (C
Pa3HBIMU OTMETKaMHU, MTPEBBIIICHUE MEXKTy KOTOPHIMHU PaBHO hoKapThr).

IIpumep. Ilyctb TpeOyercs omnpeneianuTb KpPYTU3HY pelibeda Mexay
ToukamMu A u B (puc. 7). YcTaHaBnMBarOT HOXKHA U3MEpPUTENS B Toukax A u B,
MEPEHOCIT PacTBOP M3MEPUTENsl Ha Tpaduk, TakuMm oOpa3oM, 4TOObI OJIHA WTJia
YCTAaHOBMJIACh HA OCU V B TOUKE 1, Apyras Urja pacrnoiaraercs B CTOPOHY KpUBOH,
3aTeM IEepeMelaloT U3MEPUTENb MO0 OCH V MapajyieIbHO OpJAuHaTaM Tpaduka 10
TE€X MOp, MOKa Jpyras Touka (Wrja) He MONaAeT Ha KPUBYIO. OTy TOUKY
IPOEKTUPYIOT HA OCh V (TaM HAXOIUTCS UIJla U3MEPUTENS) U Ha rja3 OLICHUBAIOT
MOJIOKEHUE TOYKHU MEXIY ABYyMs TpaaycHeiMu neneHusamu. Ha puc. 7 v = 1° 407
(mMpUOIU3UTENTBHO).

Ecnu nuHus Ha Kapre — mepeceKkaeT HECKOJIBbKO T'OPU3OHTANIEH, TO YIVIBI
HaKJIOHa MEXIY IpPYruMu (MOCIEAYIOIIMMH) TOYKAMU HaXOMASTCS aHAJOTUYHO, a
CPEIHUI YroJl HAKJIOHA JIMHUU K TOPU30HTY BBIYUCIISIETCSA:

Vep = (V1 +v2+ ... +vn)in. (12)

JIns 3aKkperuieHyst 3HaHUM 110 OIpPECIICHUIO YIVIOB HAKJIOHA JIMHUU Ha
KapTe U MO YCTAHOBJICHUIO 3aBUCUMOCTH MEKJY HAKJIOHHOM [UIMHOW JIMHUU U €€
TOPU30HTAIBHOW MPOEKIHEN CTYIEHTbl TPUBOAIT B pacyeTHO-TpaduyecKon
pabote (npunoxenue 1) pucynok (3) u popmyrbi.

§ 5. Ycnoenwie 3naxu

KaprorpaduueckumMu yCIOBHBIMH 3HAaKaMM Ha3BIBAIOT IPUMEHSEMbIC Ha
KapTax 0003HAYEHUS PA3TMIHBIX OOBEKTOB U MX XapaKTEPUCTUK. Y CIIOBHBIE 3HAKU
U UX CHCTEMBI 00pa3yIoT 0COOBIN MCKYCCTBEHHBIN SA3bIK — I3bIK KapTorpaduu. OHu
nepelaloT CoAep)KaHWe KapT, T.e. 3HAHWS O pealbHOW JeHCTBUTEIBHOCTH,
3aKMOU¢HHBIe B Kaprax. Kaprorpadwuueckwe 3HAKM 0003HAYAIOT MPEAMETHI,
SBJICHUS, TIpoliecchl (HedTsSHas BBINIKA, JMHHS DJICKTpoIepeaadn, OO0JI0To,
HAceNEHHBIA MyHKT, pelibe() MECTHOCTH, TEMIIEpaTypa BO3yXa, MOPCKUE TCUCHUS
U T.J. ¥ T.IL.).

Hns ITOJIb30BAHUS KapTon HEO0OXO0IUMO YCBOUTH 3HAYCHUE
KapTorpadiuecKnX 3HAKOB, WX CMBICIIOBOE COJICpKaHUE, T.C. OTHOIICHHE K
M300paxxaeMbIM TMpeMeTaM, SBJICHUSM U MPOIECCcaM.

COBOKYITHOCTH 3HAKOB BBHITIOJIHAIOT Ha KapTax OoJjiee MUPOKUE (PYHKITHH.
OHM TOKa3bIBAlOT COYETAaHWS W  B3aUMOCBSI3M  OOBEKTOB, (POPMHPYIOT
IPOCTPAHCTBEHHBIM 00pa3 SBJICHUI, MO3BOJISIOT YCTAHABIMBATh 3aKOHOMEPHOCTU
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WX pa3MEIICHUs ¢ TaKUM O0pa3oM [al0T HOBBIE 3HAHUS CBEPX CYMMBI
uH(dOpMAIIHH, 3AJI0)KEHHON B OT/ACJIbHBIX YCIOBHBIX 3HAKAX KaAPTHI.

VYcnoBHBIE 3HAKM MOJpa3lENsIOTCS Ha MacliTaOHble, BHEMACHITAOHBIE H
JauHeHbIe (puc.l).
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Macwmabnbimu ~ YCIOBHBIMH ~ 3HaKaMH  HM300paXkaroTcsl  OOBEKTHI,
TOPU30HTATBHBIC Pa3MEPhl KOTOPHIX MOTYT OBITh BEIPAXKEHBI B MACIITa0e KapThl.

Bnemacuwma6bnoivu (MM TOYEYHBIMHU) YCIOBHBIMU 3HAaKaMH Ha3bIBAIOT Ha
KapTax OOBEKThI, 3aHMMAIOIINE HAa MECTHOCTH OY€Hb HEOOJIBIIYIO TUIONIAb, HE
BBIPXKAIONIYIOCS B MacmTabe KapThl, IOJOKEHHWE KOTOPHIX (DUKCHUpyeTcs Ha
KapTax TOYKOW. PUCYHOK 3HaKa MMeeT WM MPaBUILHYIO T€OMETPHIECKYIO (hopmy
(KpYOK, TPEYroJbHUK U T.II.) WJIM CXEMATHYECKH, YMPOIIEHHO BOCIHPOU3BOIUT
BHEIIHUM BHUA 00bekTa. VICTUHHOE TMOJOXKEHUE OO0BEKTa Ha MECTHOCTHU
OTIpesieNiAeTCs] OJHOW M3 TOYEK 3HaKa, KOTOpas HAXOJUTCS: B IICHTPE 3HAKOB
reoMmerpuueckoit ¢opmer (1, 2 puc. 8), B cepeauHe OCHOBaHUS y QUTYD
HenpaBuwIbHON (hopMbl (6 puc. §); B BEpILIKUHE NPSMOro yria y OCHOBaHUS 3HAKOB C
«moaceukon» (3 puc. 8).

Jlunetinvie 3HAKW TPUMEHSIOTCS IS M300pakKeHHsS Ha KapTax MPEeIMETOB
MECTHOCTH, KOTOpPbIE MMEIOT 3HAUYUTENbHYIO MPOTSAKEHHOCTh MPU CPABHUTEIHHO
MaJIol MHUPUHE, HE BBIpAXKAIOIICHCs B MacTabe KapThl (IIyTH COOOIIEHNUS, TNHUN
CBSI3U, TPaHUIlBI U T.I.). JIuHEHbIN 3HaK (9, 10 puc. 8) nmepenaér pacnoyioKeHue
00BEKTa Ha MECTHOCTHU C MPEYBEIMUYECHUEM €TI0 IIUPUHBI (B MaciiTabe KapThl), Npu
HTOM OCh 3HaKa COBIAJAET C TOJI0KEHUEM Ha MECTHOCTH OCH O0BEKTA.

Jns  MOTMOMHUTENbHOM XapaKTePUCTUKH MPUMEHSIOTCS  NOSACHUMENbHble
YCIIOBHBIE 3HAKU:

a) COOCTBEHHBIE Ha3BaHUs HACEIEHHBIX TYHKTOB, PEK U JIp;

0) cokpani¢HHbIe HAAMKUCH, TIEPeYEHb KOTOPHIX AAETCS B TAOJIUIIAX YCIIOBHBIX
3HAKOB (XapaKTep MPOM3BOJCTBA, MaTepual COOPYKCHHHA W TIOKPBITHUS JOPOT U
p.);

B) YHUCJIOBbIE TOKaszarenu (JJIMHA, IMUPUHA U TPY30MOIBEMHOCTH MOCTOB;
BBICOTA W TOJIIIMHA JICPEBHEB B JIECY; IIMPHUHA U TIIyOMHA PEK | JIp.).

r) 3Hakd (MOpoAa JepeBbEB B JIECy, KOJJICHHOCTH J>KEJIE3HBIX JOpPOT,
HaIpaBJICHUE TCUEHUS PEK U JP.).
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JInst 3akperuieHuss 3HAHWW MO WM3YYEHUIO YCJIOBHBIX 3HAKOB, a TaKXKe s
NpUOOPETEHUS] HABBIKOB B YEPUEHUHU, CTYJAEHTHI BBIYEPUMBAIOT HECKOJIBKO
YCJIOBHBIX 3HaKOB (puc. 4 B MpuIoKeHUH 1).

§6. Onpeodenenue zeozpaguueckux u nPAMOY20abHbIX KOOPOUHAM

Oco0eHHOCTBIO0 TOnOrpauuecknx KapT SIBISIETCS HAIMYME Ha HUX JABYX
CUCTEM KOOPJIMHAT (MCXOJS U3 CYIIHOCTH MONEPEUHO -IIMIIMHAPUYECKON IPOSKIIUU
l'aycca-Kprorepa): reorpaduueckoii. U OpsSIMOYrOJIbHOM, YTO  TO3BOJISIET
OTIpeNessITh Kak reorpaduueckue, Tak W MPSIMOYTOJbHBIE KOOPAMHATHI JHOO0OU
TOYKH.

['eorpaguueckas cucreMa KOOpAMHAT 00O3HAUeHAa Ha KapTe TI'PaHUYHBIMU
JUHMUSIMM: 3alaJHbIM ¥ BOCTOYHBIM MEpUIUAHAMM, IOXKHOH M CEBEPHOU
napasuiesiMu.

Pabouee mone kapThl 3alOJHEHO CETKOW JIMHUM, 0Opa3yroIIMX KBaapaTbl
MPSIMOYTOJIbHOM CUCTEMBI KOOpAHHAT (pHC. 9).

y-37-65-6-a 4 (O'P"“'f") HOM@HKNaTypa nucra

I — : NOANMCH reorpaduueCHux
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.‘30‘ 4. 7 58 Y
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Puc. 9.

OTH JIMHMM Ha3bIBAIOTCA JIMHMSMU KWJIOMETPOBOM CETKM, T.K. OHH
npoBeJeHbl yepe3 | kM, B maciutabe KapTbl: TOPU30HTAlbHBIE — MapajljIeIbHO
JKBATOPYy, BEPTUKAJIbHBIE — TMApaUIEJIbHO OCEBOMY MEPUAMAHY 30HBIL.
BeprukanbHas muHuA 03HayaeT ocb X, TOPU30HTAIbHASA — OCh Y.
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1. Onpeodenenue zeozpagpuueckux KOOpOUHaAm MmoyKu
JIns1 onpenieneHus mWUPOThI Pa TOUKU A (puc.10)

54°
40"
18°] 00"
. . i
~—1" doneomvr—>|

Puc. 10.

MPOBOJAT 4Yepe3 3Ty TOUKY Mapaienb (T.€. JIMHUIO, NapajyIeIbHYIO0 FOKHOU
CTOPOHE paMKu KapThl). HaxomsiT paccTossHME OT 3TOM mMapaiend A0 0KHOM
CTOPOHBI paMKH, OIl€HUBasl CeKyHAbl Ha a3 (37"). Tak kak mumpora I0KHOU
pamku paBHa 54°40’, To ©CKOMasl IIUPOTA TOUKU A TOITyduTcst Pa =54°40737".
JlonroTy TOYKM A HaAXOAST aHAJOTHYHO, MPOBEIS uYepe3 TOUYKY A HUCTUHHBIN
Mepuaua. s nannoro npumepa Aa=18°00"32".

2. Onpeodenenue npAmMOy20,1bHbIX KOOPOUHAM MOYKU

97104 05
02

6601

Puc. 11.

[IpuHsiB 3a oOCHM KOOpPAMHAT JMHUM KWioMeTpoBod cetku (X=6601,
Y=9.704), onyckaroT Ha HUX U3 ONPEAETAEMON TOUKN MEPHEeHAUKYISPbl AX U Ay
(puc.11), nTUHBI KOTOPHIX U3MEPSIOT C MOMOIIBIO MOIMEepedyHoro maciraba. s
JAHHOTO MpUMepa:
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Xp=6601000 m + AX = 6601550 m
Ys=9704000m + Ay = 9704415 m

JIns 3aKperuieHWs 3HAaHUM CTYIEHTBl ONPENENSIIOT KOOPAMHATHI JIBYX TOYEK,
3a/1aBa€MbIX HWHJUBUAYaJbHO, a pe3yJbTaThl 3alUChIBAIOT B Ta0auIy 2
NpUIOKEHUS 1.

§ 7. Opuenmuposanue nunuu

ITong opueHTHpOBaHWMEM JMHUM Ha MECTHOCTH (KapTe) IMOHUMAETCs ee
MOJIO’)KEHUE OTHOCHUTEIBHO CEBEPHOT'O HANPABIICHUS MEPUIAMAHA, T.€. YTOJ MEXIY
CEBEPHBIM HAIPaBJICHHUEM MEpUJMAaHA U HaNpPaBJICHUEM JAaHHOW JuHUM. B
Ka4eCTBE YIJOB, ONPEIACISAIOMINX IIOJOXKEHUE JIMHUM, CIyXaT: a3uMyrT,
JTUPEKITMOHHBINA yrodl U pyMO. VICXOMHBIMU HampaBJICHUSIMU B T€OJI€3UH TTPUH SITHI:
UCTUHHBIA (reorpaduyueckuil) MepuauaH, OCEBOM MEpHAMaH 30HBI M MarHU THBIM
MEpPHJINAH.

HUctuHHBIM = a3UMYTOM JIMHMUM B JIaHHOM TOYKE €€ Ha3bIBACTCS
TOPU3OHTAJIBHBINA YTOJI MEXKY CEBEPHBIM HAIIPABJICHUEM HUCTUHHOIO MEPHUIMAHA B
3TOM TOYKE W HAIMPABJICHUEM JIMHUU. DTOT YrOJI OTCUMTHIBACTCS MO XOAY YaCOBOM

ctpenku. ctuHHbIN a3uMyT ob6o3HauvaeTcsa OykBoil A u usmensiercst ot 0 qo 360°
(puc.12)

Puc. 12.

AzumyT npsmoro HampasiieHus Pi1P2 HasbiBaeTcsa mpsmbiM, a 0OpaTHOro
(P2P1) HampaBneHust — 0OpaTHBIM azuMyToM. [Ipsimoii asumyT HampasieHus P1P
(puc. 12) Oymer Ai , a oOparHBIi it TOro ke HampabieHuss — Ap. Tak kak
MEpUIMaHbI HE TTApaJUICIIbHBI MEXKIY CO00#, a IepecekaroTcs B Touke momoca (Pn),
TO a3UMYT JIMHUMA B KA&XJOM TOYKE €€ MMEET Pa3HOE 3HAYEHHUE. YTOJI MEXAY
HaAIPaBJICHUSIMU JIBYX MEPUIMAHOB B JIaHHBIX JIBYX Toukax (P1 m P2) HazbiBaeTcs
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commxenueM (y) mepuauaHoB. Kak BuOHO u3 puc. 12, 3aBUCHMOCTbh MEXIY
OpSAMBIM U OOpaTHBIM a3UMYTOM BbIpakaeTcsi OpMYJIOi:

A>=A1+180+y. (13)

Ha mpakTuke mHOrga BMECTO a3sUMYTOB MOJb3ylOTcd pymOamu. PymGom
HA3bIBAETCA OCTPBIA yrojl MEXAY CEBEPHBIM WM IOKHBIM  (OIMDKaMIINM)
HaAIpaBJICHWEM MeEpHIMaHa W HalpaBJIeHHWEM Ha TouKy. PymMObl o0Oo3Hayarorcs
OyKBOH I ¢ MHIEKCAMH, YKa3bIBAIOIIMMH YE€TBEPTh, B KOTOPOU HAXOAUTCS JTUHUS.

Hanpumep: lop — TUHUS HAXOIUTCS B FOTO-BOCTOUHON 4eTBepTH (puc. 13).
CBs3b Mexly pyMOaMH 1 a3UMyTaMH MpuBesieHa B Tal. 1

Ta6nuua 1
A3UMYTBI PymOBI YerBepTh; HA3BaHUSA
0-90° ri=Al 1-CB
90-180° r2=180°-A2 2 -1OB
180-270° r3=A3-180° 3-103
270-360° r4=360°-A4 4-C3

Hupexyuonnviv yriaoM JHWHAW Ha TUIOCKOCTH HA3bIBACTCS Yroll MEXITY
CEBEPHBIM HAIPaBIEHWEM OCEBOI'0 MepuraHa u HarnpasieHueM (P1P2) Ha manHbIi
npenMet (Touky). JIMpeKITMOHHBIE YTIIbl U3MEPSIFOTCS TPAHCTIOPTUPOM TaK)KE KaK U
a3UMYTBI © U3MEHSIOTCS TaK e KaK M a3UMYThI; 0003Ha4at0TCsi OYKBOH 0.

Kak crnegyer u3 puc. 14, cBsi3b MeXAy a3UMYTOM U JTUPEKIIUOHHBIM YTIIOM
BbIpakaeTcst (opmyIoi:

A=aty, (14)

rae 7y — coOmmKeHne MepUIUaHoB B T. P1
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[IpssMoli u 0OpaTHBIA JUPEKIIMOHHBIE YIJIBI OJHOM W TOW XK€ JIMHUM
otnuyarorcs Ha 180° (puc.15)

Maenumnvie azumymer. llpu pemieHun psga NOpPaKTHUYECKUX — 3a7ad
1enecoo0pa3Ho  MOJIb30BaThCS MATrHUTHBIMU — a3UMyTaMH, T.K. OHHU JIETKO
OMPENETSAIOTCA C TOMOIIBI0 MPOCTHIX MPUOOPOB, TAKUX Kak KomIac, Oyccoib,
TJIABHOM YacCThIO KOTOPBIX SIBJISIETCS MAarHUTHAs CTPEJIKA.

Maruutabie a3uMyThl (Am) OTCUMUTHIBAIOTCSA TaK K€, KaK U WCTUHHBIC
a3UMyThl, — MO XOAy 4YacoBoil ctpenku oT 0 go 360°, HO OT HampaBiICHUS
MarHuTHOTO MEpHINaHa.

3aBUCUMOCTh M@Ky MarHUTHBIM a3UMYTOM U UCTUHHBIM a3UMYTOM TaKOBa:
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A=AMtD. (15)

3/1ech 0 — CKIIOHEHHE MarHUTHOM CTPENKH (YKa3bIBa€TCS HA KapTe).

CBsi3p  MEXIy [UPEKIMOHHBIM yIJOM M  MarHUTHBIM  a3UMYTOM
omnpezenseTcs: U3 peleHus IByX paBeHcTB (. 14 u 15), y KOTOpBIX JIeBbI€ YacTH
paBHBI, a 3HAUYUT, OyyT PaBHBI U TIPABbIE, T.C.

aty=Am+0
a=Am+3-y. (16)

3/1ech y U 0 C YI€TOM CBOUX 3HAKOB.

JIist 3aKperyieHus] TEOPETUISCKUX 3HAHWU CTYICHTHI U3MEPSIOT 3JIEMEHTHI
opueHTHpoBaHus JIUHUU AB, 3aianHOl nipenogaBaTeneM (Tadn.2 npuiaoxeHuu 1),
BBIUMCIISIIOT MAarHUTHBIN a3UMyT €€ U U3MEpSIoT AuHy nuHun AB. PesynbTaTs
M3MEPEHU U PacyeToB 3aHOCAT B Tabdd. 3 pacueTHO-Tpaduueckoil paboThI
(mpuioxenue 5).

[Ipu ompeneneHUU KOOPAMHAT, U3MEPEHUU JIJIUH JIMHUU U HIIEMEHTOB
OPHUEHTHUPOBAHHUSA C TIOMOINBIO TPAHCIIOPTHPA BO3MOXKHBI OMIMOKH. YTOOBI
n30eXaTh MOSABIICHUS T'PYOBIX OIIMOOK, BCE MU3MEPEHUS JOKHBI MPOU3BOIUTHCS
nBaxabl. OZHUM M3 KOCBEHHBIX CIOCOOOB KOHTPOJS HM3MEPEHUM SBISETCS
perieHue o0paTHOM reoAe3UYecKo 3alauu, CYIIHOCTh KOTOPOM 3akitouaeTcs B
OIPECICHUH TUPEKIIMOHHOTO yria (0) W TOPU3OHTAIBHOrO mposjoxenus (d)
JIMHUH 10 U3BECTHBIM KOoOpaArHATaM e€ KOHIIOB (puc.16).

Puc. 16.

Obpamuas eeode3uueckas 3a0a4a.

Hano: Xa Ya; Xg Ys. Onpenenuts o u d.

B npsmoyronsaoM tpeyronsanke AKB (puc.16) nmeem: KB=Ay= =Yg-Y4;
AK=AX =Xg-Xa. [anee 3anuiiem

tgaas= (YB-Ya)/(Xeg-Xa)=AY as/ AXaB a7)
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aas=acrtg (Ayas/AXag) (18)

das=(Ayas/sinoag) (19)

dAB:(AX /COSOLAB) (20)

[To ¢popmyne 18 dakrruecku BbUUCISAETCS pyMO (OCTPBIA yroi) JUHUU.
[Tonoxxenne JUHUM (YETBEPTh) HAXOAUTCS B 3aBUCUMOCTH OT 3HAKOB Yy
npupameHui koopauHart (AX u Ay), KOTOpbIE ONPEAEIAOTCS 1Mo Tal. 2.

Tabaura 2
YeTBepTs, 3HaK y NpUpaAICHUS KOOPAUHAT
Ha3zBanue
pymba AX Ay
ICB + +
IT OB — +
IIT FO3 — —
IV C3 + —

OnpenenvB 4eTBEpTh, B KOTOPOM HAxXOIUTCs HCKoMas JymHUsS AB 10
3aBUCHUMOCTH MEXIYy PyMOOM H JUPEKIIMOHHBIM YriIoM (Ta0i.l), BeUUCISAIOT €€
JTUPEKIIMOHHBIN YTOJI.

Peiienne oOpatHOl reofe3ndyeckoil 3aaaun 1enecoo0pa3Ho BIMOIHATh 10
bopmymsipy (tabn. 4 B mpunokeruu 1). KoHTponem mNpaBUIBHOCTH pacy€ToB
siBisieTcst: Oas, BeramciaeHHOE 10 popmyiie 19 u das, BeraucienHoe o Gopmysie 20
JOJKHBI OBITh OJJMHAKOBBIMU WJIM OTJIMYATHCS HE OoJiee ueM Ha 2 CM.

ITo onpenenéHubiM KoopauHaTaMm Touek A u B (Tabn. 2 B mpunoxenuu 1.)
CTYZICHTBI BBIUHCIIAIOT PACCTOSSHUE MEXY TOUKAMH M TUPEKIUOHHBIN yroJl JUHUU
(Tabn. 4 B mpunoxkeHuu 1), CpaBHUBAIOT BBIYMCICHHBIC 3HAYCHUS (daB U PaB) C
M3MEpEeHHBbIMU (Ta0J. 3 B mpuiokeHus 1) U cocTaBistoT TabJ. 5 B MPUIIOKEHUU 1.
Ecnu pacxoxnenue B JUIMHE JIMHUU COCTaBisieT He Oosiee 1 mm (B macimirabe
KapThl), @ PaCXOXKJEHUE B TUPEKIMOHHOM yrje He Oosee oAaHOro rpaayca (A
IIKOJILHOTO TPAHCHOPTHUPA), MOXKHO CUUTATh, YTO MPSIMOYTOJIbHBIE KOOPJIWHATHI
ToueK A U B onpeneneHsl y10BIETBOPUTENLHO. B MPOTUBHOM Cilydae KOOPAUHAThI
Touek A u B onpenensiroTcsa 3aHOBO.
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OrneHka TOYHOCTH MPOHM3BEACHHBIX U3MEpPEHUI B pacu€THO-TpadudecKon
paloTe 3aKiII04aeTcsi B CPaBHEHUHU pe3yIbTaToB (Tabi. 5 B mpuioxeHuu 1.).

§ 8. Onpeodenenue ommemox

Ha Tomorpapuueckux kaprax penbed MECTHOCTH H300paxaercs
ropu3oHTAISIMU. T opuzonmany — 3mo nAA6HAA 3AMKHYMAs Kpueas JIUHUA,
coeounawwas Ha kKapme (naame) MOYKU C OOUHAKOBHIMU OMMEMKAMU.
['opu3oHTaNnM  MOANUCHIBAIOTCS  KpaTHO  mpuHATOMY  cedueHuio  (No).
[TonnuceiBaeTcsi, Kak MpaBWIO, Kaxjas MsATas TOPU30HTalb, KOTOpas
M300pakaeTcsl yTOJIIEHHOM.

N3 dhopmynupoBKH ropu30HTAIN MOXHO 3aKIHOYUTh, UYTO OTMETKA TOYKH,
JeXaled Ha TOPU30OHTAIM OyAeT paBHa OTMETKE ASTOW Topu3oHTanmw. [lycTh
TpeOyeTcs omnpeneauTh OoTMeTKy Todku C, pacrhojioKEHHONW MEXIYy CMEKHBIMU
ropusoHTasimu ¢ otmetkamu Hi u Ha (puc. 17).

Paspes
2
C 1 +
/ Tan M H,
1 B _»T L K [A_[ J
l]z/ tl,,—’ * ! []u
Ilnan

Puc. 17.

[IpoBogsar wyepe3 Touky C nOpsMyr0, HOPMaJbHYK0 K TOPH3OHTAISAM
(KpaTuaiiliee pacCTOSIHHE) M U3MEPSIOT B MiumMeTpax orpe3ku do u e. Mckomas
OTMETKa, KaKk BUJHO U3 paspe3a (puc.l7), paBHa:

Hc= Hi+ Ah (21)

rae Ah — npessienne Touku C Ha TOUKOH 1.
N3 nonobus tpeyronparkoB 1K2 u 1LC moxHO 3anucarsh:

Ah/ho=e/do (22)

Ah=(e/do)ho
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rie ho— BbIcOTa cedeHus penbeda Wi pasHOCTh OTMETOK FTOPH30HTAJICH B
Toukax 1 u 2.
[ToncraBuB BhruncieHHoe 3HaueHue Ah (¢. 22) B popmyny 21, nmomydaror
oTMeTKy Touku C.
OTMETKM TakWX TOYEK MPUXOJUTCS BBIYUCIATH, KaK IMPaBUJIO, TIPH
MOCTPOCHUH MPOGUIIST MECTHOCTH T10 33JJAaHHOMY HAIPaBIICHUIO.

§ 9. llocmpoenue npoguns

IIpopunp MecTHOCTH — 3TO BEPTUKAIBHBIM pa3pe3 peibeda MECTHOCTH,
MOCTPOEHHBIN B IBYX MacIiTadax: TOPU30HTAIILHOM U BEPTUKAIHLHOM.

[Toctpoenne mnpoduiielt Mo kaptam HEOOXOAUMO TPHU Pa3HOOOPa3HBIX
UCCIICIOBAHUAX MPUPOJHBIX YCIOBUM TEPPUTOPUM JJIsl PEIIEHHUs] HAy4HBIX H
MpakTHUeCKUX 3adad. Hampumep, ¢ momomipio Npoduisi MOXKHO YCTaHOBHUTH,
UMEEeTCsl JId B3aUMHas BUIUMOCTh MEXAY JABYMS TOYKAMU MECTHOCTH.
[ToctpoenueM mpoduiei mo psay HarpaBICHUM, UCXOAAIIUX W3 JAHHOW TOYKH,
MOXKHO HAHECTH Ha KapTy YYacCTKH MECTHOCTH, HEBHAMMBIE C 3TOH TOYKH (TaK
Ha3bIBaEMbIE MOJISI HEBUAUMOCTH) U JIp.
[Tycth Tpebyercst mocTpouTh Mpoduiib MECTHOCTH Ha kKapTe maciiTada 1:10000 mo
auHuu BD (puc. 18a)

195
190
185
180 [N\
175 {
Ycn. ropusoHt 170
v -
o) o)
Ommerkn 5 8§ 3338 8§ &§ 88 8 8 © 15cm
- Y= . Y - = ~— - - ~ ~— - _
PaccTosHus | 80 [ 71 [4sfofates] 71 [es | 68 [57] 80 [ 80 [ 75 |  1cm
B 1 23345 6 6 78 9 10 D
,;\6
D
a) 0)
Puc. 18

Touku nepecedenus: iuHuu BD ¢ ropuszoHTansiMu HyMepyroT; GUKCUPYIOT
Ha kapre mo JuHuu BD Touku mepernba MECTHOCTH (XapaKTepHBIE TOYKH),
nprcBanBas UM Homepa (3a, 6a) U BEIYHCIIASL UX OTMETKHU Kak U T. B aHamuTraecku

(§ 8).
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Ha mucre mumnumeTpoBoii Oymaru CTposiT Tpadpl pacCTOSHUNA U OTMETOK
(puc.180). B rpady paccrossHuit B Macmtabe — KapThl (U3MEpUTENEM, IO
JUHEHHOMY MaciITady) NEpPeHOCIT J[UIMHBl COOTBETCTBYIOIIMX HMHTEPBAJIOB
(paccTostHUE MEXIY TOUKaMHU IepecedeHust TuHud BD co BceMu ropu3oHTaISIMU,
a TaKkXe C XapaKTEepHBIMU JIMHUAMHU pelibepa — TalbBEeroM W Bojopaszeiiom). B
rpad)y OTMETOK 3allUCBIBAIOT BBICOTHI COOTBETCTBYMOIMMX Touek (B,1,2..9,10 D).
Haxg BcemMu mepeHec€HHBIMHM TOYKAaMU OT JIMHUM YCJIOBHOTO TOPHU30HTA
BOCCTaHABJIMBAIOT NEPINECHAUKYJSApbl U Ha HUX B Macmrtade (B 10 u Oonee pa3
KpPYIHEE TOPU30HTAIBHOI0) OTKJIAABIBAIOT OTPE3KH, PaBHbIE PA3HOCTHU OTMETKHU
TOYKUA U OTMETKHU YCIIOBHOT'O TOPU30HTA.

KoHI1IBI EpIIEHIUKYIISIPOB COEAUHSIOT IJITABHOM KPUBOM JIMHUEH.

CTyneHTbl, BBIMOJHAA pacu€THO-TpapuiecKkyto paboTy, CTposT Mpoduiib 1mno
muHuu AB (0003HaueHHOU paHee), COCTaBJIsAs IPHU ATOM TabIuUIYy 6 (MIpUTIOKEHNE
1) c aeMeHTaMu JIMHUU: 3a7I0KEHUEM, MTPEBBIIICHUEM (CEYEHUEM), YKIIOHOM U JIp.
B pacuérno-rpaduueckoit paboTe OHU WIUTIOCTPUPYIOT MPUMEp OINpeaAeTIeHUs
OTMETKHU TOYKH aHATUTUYECKUM CIIOCOOOM.

B tabmuue 6 (mpunokenue 1) mpessimieHus (ho) HaXOAATCS Kak pa3HOCTh
OTMETOK B Toukax A,1,2...; 3anoxenus (do) HAXOAUTCS C TTOMOIIBIO U3MEPUTENS U
JMHEHHOT0 MaciiTada; yKJIOH BeIYUciseTcs mo hopmye (puc.19):

~,

d,
Pnc.19

i=ho/ do (23)

31mech ho— BeICOTa cedeHus pebeda;
do — 3aJI0’)KEHHME TOPU3OHTAJICH.
B o0miem Bujie YKIIOH JIMHUW HAXOAHUTCS 1O BBIPAYKEHUIO:

i= h/d (23)

371ech h — IpeBBIIICHUE OJTHON TOYKH HAJI IPYrOi;
d — ropuzoHTaIbHAS TIPOCKIUSA MEXKTY TOUKAMH.
VYron Haknona Haxonutes 1o popmyse 9(23) unu no rpaduxy «Macmtad
310K ECHUID.
Haknonnas pymuna (D) nHaxoautes nmo popmysne (puc. 19):
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D=vhe?+do? (24)

B o6mieM Buze o ¢popmysie

D=vh?+d? (24"

§ 10. H3mepenue naowaoeii

[Inomans y4acTKOB MECTHOCTH TpeOyeTcsl 3HAaTh MAJi PEHIeHHs MHOTUX
WHXEHEPHO-TEXHUYECKMX W  IJJAHOBO-3KOHOMUYECKHMX 3ajmad. 3mepenus
IION[aIe y4acTKOB MECTHOCTM 10 TomorpaduueckuM KapTam (IJ1aHam)
MPOU3BOAUTCS TpapUUECKUM, aHATUTUIECKUM U MEXaHUYECKUM CIIOCO0aMHU.

[Tpu M3MepeHUH TUIOIAAM y4acTKa MO KapTe HaXOAUTCS ero MPOeKIus (S)
Ha TOPU3OHTAIBHYIO TUIOCKOCTh, a JJISI HAXOXKIEHUS (PaKTUUECKOW IUIOMAIu Ha
buznuecKkor MoBEpXHOCTH 3emiid (S) HEOOXOAUMO €€ BEIYUCIUTD 10 hopMyIie:

S =s/cosvep, (25)

1€ Vep — CPEIHUIN YTOJI HAKJIOHA TUIOMIA/IA y4acTKa 3eMJIM 110 OTHOIICHHIO K
TOPU3OHTAIBHOM MIOCKOCTH (IIOCKOCTH MPOEKIUH).

Paccmorpum cymHocTh rpaduyeckoro cmnocoda. Eciam yuactoxk 3emun,
U300paXEHHBI Ha KapTe, MMeeT (OpMY MHOIOYIrOJIbHUKA, TO €ro IUIOIIa/b
pa3duBarOT Ha MPOCThle reoMmerpuueckue ¢Gurypsl (puc. 20) — TpPEyroiabHHKH,
KBaJpaThl U ONPENEISAIOT IUIOIMAb KaX/10i, a OKOHYATEIbHYIO IJIOUIa/lb HAXOAST
KaK CyMMY IUIOIIa/IeN IPOCTBIX PUTYD.




N3mepenue momaned y4acTKOB, HMMEIOIIMX CJIOXKHYI0, HENPAaBUIbHYIO
KOH(UTYpal1Io, Yallle IPOU3BOAST C TOMOIIbIO NAJIETOK U IMJIAHUMETPOB, YTO JAET
Han0oJiee TOYHbIE PE3yJIbTATHI.

Cerounas najnerka (puc.21) mpeacTaBisioT coOOil MPO3payHyr0 IUIACTUHY
(M3 MIacTHKa, OPraHMYEeCKOro CTEKJa WM KajbKW) C HarpaBUPOBAHHOW WM
HAYE€pPUYECHHOW CETKOW KBaJpaTOB.

— | ad |-

—’\\

Puc. 21

[laneTky HakjIaAbBIBAIOT HA U3MEPSEMbI y4aCTOK U MO HEH MOJCYUTHIBAIOT
KOJIMYECTBO MOJIHBIX KBaApaToB (N) M KOJMYECTBO HEMOJHBIX KBaApaTtoB (N) 1O
KOHTYpY urypsl. Cuutasi, 4TO M3 JIBYX HEMOJHBIX KBaJpaTOB 00pazyercs OJWH
MOJHBIA (BBHAY MaJIbIX pa3MEpOB KBajpara), oOIIee KOJIMYECTBO IMOITHBIX
KBaJpaToB Mo Bceil purype Oyner:

N+n/2

Pasmepsr stueiikn npuaumarot 0,2x0,2 em mmm 0,5x0,5 cm (2 X a).
BrraucnsroT miomane sueiiku (So) ucxoas u3 maciirada kaptel. [Iomans
(S) yuactka Oymet paBHa:

S=(N+n/2)so. (26)

JI1s KOHTpOJIE U3MEPEHUN IOJO0KEHHE MAJCTKH MEHSIOT W JICHCTBUS TI0
M3MEPEHUIO0 TUIONIAU TOBTOPSIOT aHAJOTWYHO. OTHOCUTEIBHOE PACXOXKICHUE
MEXTy IByMsI ONpeIeSICHUSIMU TIIOIMaau GUTyphl HE J0HKHO ObITH Ooiee 1:50.

OHO BBIYUCIISIETCS CACAYIOITUM 00Pa3oM:

fOTH: (Sl'SZ)/S cpS 1/50, (27)

rae  Si— MepBoe onpe/esieHUE TUIOIIAIN;
S> — BTOpOE ompeeneHne miIolIaIu;
Scp — CpeniHee 3HaYeHUe IO U3 JIBYX OIpeeIeHUHN.
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§ 11. Paszcpagpka u nomenknamypa monozpaguueckux Kapm

Pas3zzpagproit nazpiBaeTcs pa3eieHre MHOTOJIMCTHONW KapThl HA OTJE/IbHbBIE
nuctbl. O003HAUEHHE OT/AEIbHBIX JMCTOB TaKOM KapThl IO ONPEIEICHHON CUCTEME
Ha3bIBACTCS HOMEHKAAMYPOLL.

3a OCHOBY HOMEHKJATyphel KapT B Poccum mnosjoxeHa MeXIyHapoaHas
pasrpadxka auctoB kaptbl MacmTada 1:1000000. JIucTsel kapThl 3TOro Macurada
OTpaHWYECHBl MEpUIUAHAMHU W TApaJUICISIMH U UMEIOT pa3Mephbl Mo mupote 4°
(psnel) U Mo monrore 6° (KOJOHHBI). Psapl 0003HAYaAIOTCs 3arjaBHBIMUA OyKBaMu
natuHcKoro andasuta, oT A 1o U Kk ceBepy W IOTy OT JKBaTopa, a KOJIOHHBI
HyMepytoTcs: apabckumu uudpamu ot 1 mo 60. Homepa KOJOHH CUMTAIOTCA OT
Mepuanana ¢ nonroror 180° ¢ 3amana Ha BocTOK (puc. 22).

Puc.22
Hanpumep, muct kaptel macmtaba 1:1000000, Ha KOTOpO#l HaxomuTcs
Mockga, umeetr HoMeHkIaTypy N-37. LleHTpanbHbIe MEepUaUaHbl KapT MaciiTada
1:1000000 coBmamaroT € OCEBBIMH MEpUIMAHAMM IIECTUTPAAYCHBIX 30H
koopauHat ["aycca-Kprorepa. CBsizb MeXay HOMEpaMH KOJIOHH M KOOPAMHATHBIX
30H omnpeaenseTcs GopMysoi:

N=Q-30, (28)
rae Q — HoMmep KoJoHHBI KapThl MaciiTada 1:1000000;
N — HoMep 30HbI KoopauHat ["aycca-Kprorepa.
J1oJIrOTHI LIEHTPAJIbHBIX MEPUIUAHOB JJUCTOB MUJJTHOHHOM KapThl
BBIYHUCIISIETCS 110 (hOpMYIIE:

L=6°-Q — 183. (29)

33



Pasrpadxa Tonorpaduueckux kapT 0osiee KpymHbIX MacIiTaboB
YCTaHOBJIEHA C COOJIIOJICHUEM CIIEYIOIIUX YCIOBUM:

- TpaHMIIAMH KapT CIyKaT MEpUANAHbI U MapaJUIEIIH;

- pa3Mephl JIMCTOB KapThl JOJDKHBI OBITh YHOOHBIMU ISl CO3JAHUSl U
IPaKTUYECKOT0 UCII0JIb30BaHUS;

- et kaptel Macmtada 1:1000000 momkeH AENUThCS Ha LEN0e YHCIIO
KapT 6osiee KPYMmHOTo MaciiTada;

- HOMEHKJIaTypa JIUCTOB KapT, BKJIIOYAET HOMEHKIATypy KapThbl
macmtada 1:1000000, a qst xkapt macmtaba 1:50000 u kpynHee — u
HOMEHKJIaTypy JicTa KapThl MaciiTaba 1:100000.

B Poccuu mpuHAT crnemyromuid psa maciitaboB Tonorpaguyeckux Kapr:
1:1000000; 1:500000; 1:300000; 1:200000; 1:100000; 1:50000; 1:25000;
1:10000; Tomorpaduueckux maanos: 1:5000; 1:2000; 1:1000; 1:500.

Takum oOpazoM, OJHOMY JIMCTY MUJJTMOHHOM KapThl COOTBETCTBYIOT:
- 4 mucra kaptel Macmtada 1:500000, o6o3nauaemeie 6ykBamu A, b, B u I;
HOMEHKJIATypa 3TUX JTUCTOB UMeeT B, Hanpumep N-37-A;

- 9 mucroB kapthl MacmTaba 1:300000, obo3Ha4aeMbIX  PUMCKUMHU
muppamu |, I1.... IX; HOMeHKIaTypa JIMCTOB 3TOM KapThl MUILETCS B
Buze |I-N-37;

- 36 gucroB kaptel Macmrtadba 1:200000, o0o3HauaeMbIX TaKkKe
PUMCKUMU ITudpamMu; 3alliCh HOMEHKIATYPbI JIUCTOB Takast N-37-I;

- 144 nucra xaptel macmtaba 1: 100000, o6o3HayaeMbIX apaOCKUMHU
muppamu ot 1 mo 144, HomeHkiarypa 3amumiercs, Hanpumep, N-37-
144.

Onnomy mucty kaptbel Macmrada 1:100 000 coorBercTByeT 4 smcta
macmtaba 1:50 000. Kaxnpiii muct obo3nHawdaercs OykBamu A, b, B u T.
Homenknatypa nucra kaptel macimrada 1:50 000 sanumercs kak: N-37-144-A.

Opnomy mucty kapthl 1:50000 cooTBercTBYeT 4 sMcTa KapThl maciirada
1:25000, ob6o3HayaeMble CTpOYHBIMH OykBamMH a, O, B, I, HOMEHKJATypa
3anuuiercs, Harpumep: N-37-144-A-a.

Onnomy mucty kaptbl MacimTadba 1:25000 cooTBeTcTBYeT 4 JHMCTa KapThl
macmTaba 1:10000, o6o3navaercst apabckumu mudpamu 1, 2, 3, 4, HOMEHKIIaTypa
sanumiercsi, HanpuMmep: N- 37-144-A-a-4.

Onnomy nucty kaptel Macmradba 1:100000 coorBercTByeT 256 1HCTOB
riana macmraba 1:5000, AMCThI KOTOPBIX 0003HAYAIOTCS apaOCKUMH IUppamMu OT
1 no 256, 3akio4eHHBIMH B CKOOKaxX, HOMEHKJIAaTypa 3amnuiiercs, Hanpumep: N-
37-144-(256).

Opnomy nucty muaHa Macmrada 1:5000 cooTBeTCTBYIOT 9 JIMCTOB IUIaHA
macmtaba 1:2000, kaxaplii JUCT KOTOporo 0003HAYaeTCs CTPOYHBIMH OyKBaMu
pycckoro andasuta: a, 06, B, T, 1, €, K, 3, U, 3aKJIIOUYCHHBIMH B CKOOKH,
HOMEHKJIaTypa 3anuiiercs, Hanpumep: N-37-144-(256-n).

CBoaHbIe JaHHBIE O HOMEHKJIATYpE KapT U IUTAHOB, pa3Mepax MX paMoK H
KWJIOMETPOBO CETKe J1atoTcs B TabI. 3.
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Tabmuna 3

Komnuy.
Pa3mepsi
JHMCTOB B cropos
Maciurta0st OJTHOM Pa3smepsl pamox Kusomerp.
JUCTE KapThl
CETKH
Maciraba
1:1000000 | - s ) e
wm 1:100000 | 110 mmpore | ITo nonrore PT | MECTH
e 0CTH
1. B orHOmIeHnHu KapThl MacmTada 1:1000000
1:1000000 1 4° 6° - -
1:500000 4 2° 3° - -
1:300000 9 1°20° 2° - -
1:200000 36 40° 1° Sem | 10xkm
1:100000 144 20’ 30’ 2cM | 2kM
2. B oTHomiennu kaptosl Macmrada 1:100000
1:50000 4 10’ 15’ 2cM | 2kM
1:25000 16 5 7'30" lem | lxkm
1:10000 64 2'30" 3'45" 10cMm | 1xkm
- 4 ” ’ ” 0’5
1:5000 256 1’15 1'52".5 10cm
KM
1:2000 2304 25" 37"5 - -

Homenkia

Typa
JIMCTOB

N-37
N-37-I"
I-N-37
N-37-36
N-37-144

N-37-144-
r
N-37-144-
I'r
N-37-144-
I'r-4
N-37-144-
256
37-144-
(256-u)

Ilpumep: OnipenenuTh HOMEHKIIATYPY JUCTa KapThl MacmTada 1:10000, B
npenenaax KOTOporo HaXoAUTCA MYHKT TPUAHTYJISIUH, C TAKUMH 3HAYCHUSIMU
reorpaduyeckux koopauHar: mupora 50° 24', nonrora 71° 14’ (puc. 23)

M-42-59

71
71915

a) M-42
66900° 71°72°00°
52° 30°
00 11 6)
23
510 35 7100
00" 47 50°
=5 40
50° 71
00"
50f’
49° 50
00°
48° 50° |
00° 20°
1:1000000
B) M-42-59-B
r)
71900° l 711 15°
50° 71907" 30"
30°
50°
25 22" 30°
35
50° 50°

20°

150000

1:100000

M-42-59-B-r

200

1:25000

30

1:10000

1~ M-42-59-B-r-2




Puc. 23

3Hauenue wiupomul ceeepHoll napasienu, OrpaHUINBAIOLICH HCKOMBIN
muct Macmrtaba 1:1000000 paseno Omwxaiimemy k 50° 24’ QosblieMy 4uCTy
rpajaycoB, KpaTHO 4 m.e. 52°. Jlenenuem 52°Ha 4 moyrydaeTcs HOMEp psijia, paBHbIN
13; emy cooTBeTcTBYeT OyKkBa M naTuHCKOro andasura.
3nauenue 00120movl 60CHOUHO20 Mepuouana pasHo Ommkaimemy K 71°
14’ GonblieMy yucay T'paaycoB, KpaTHOMY 6, m.e. 72. IIpubasiss k Hemy 180° u
JeIsl CyMMY Ha 6, TIOJyJ9aeTcss HOMEp KOJIOHHBI:

Q=72°+180°=252":6=42.

Takum oOpazom, nuct kaptel Macmtada 1:1000000, B mpenenax KOTOPOro
HAXOAUTCS 3aJaHHBIM MYHKT TPUAHTYISALMH, UMEET HOMEHKIarypy M-42 (puc.
23a).

Omnpenenenue HOMEHKIATyphl JucToB Macmrtabos 1:100000; 1:50000,
1:25000 u 1:10000 mmoka3aHo COOTBETCTBEHHO Ha puc. 23 0, BUT.

Ilpumep. Omnpenenuts reorpapuueckie KOOPAUHATHI YIIIOB JHUCTa KapThI:
K-48-14-(125). OmnpenenseM MmMUPOTH Mapaiieled u AOATOTHl MEPUIHAHOB,
orpannumBaronux Juct kaptel K-48 macmraba 1:100000. Tax xak OykBa K —
OJIMHHA/IAaTas B JJATUHCKOM aji(haBUTE, TO IIMPOTAa CEBEPHOW Mapajiesid paBHA
11x4°=44°, a 1oxHoi 44°-4°=40°. Jlonrora BOoCTO4YHOro Mepuauana ymcra K-48
paBHa 6x48°-180°=108", a 3amaguoro 108°-6=102°. [lens mict K-48 Ha 144 yactu
(puc. 24a), maxomum, 4uto JucT KapThl K-48-14 orpanndeH mnapamiensiMu |
mupoTamu, paBHbIMU 43°20" u 43° 40, u MepunUaHaMu C JOJATOTAMU, PAaBHBIMU
102°30" 1 103°00".

Hens muct xaptel K-48-14 na 256 uacreii (puc. 240), HaX0IUM, 4TO JIUCT
kapThl K-48-14-(125) orpanuuen mapamwiensmu ¢ muporamu 43° 28°45" u 43°
30°00" u mepunuanamu ¢ goaroramu 102° 52°30" u 102° 54°22,5".

[Ipu BbIMONHEHWHU pacueTHO-Tpaduueckor padboTel mo »Tol Teme (§11)
CTYIIEHThl pEHIaloT JiBa  OpUMEpa C WHAUMBHAYaJbHBIMU 33JaHUAMU. 10

OIpCACICHHUIO HOMCHKIJIATYPbI KapThbl MMPCAJIOKECHHOI'O Macirada u
reorpa(pnqec:KHx KOOpAWHAT YI'JIOB KaPThI 3aJaHHOI'O mMacirada.
6) K-48-14
52'30"
102°30" 54'22,5"103¢
43°40'
a) K-48
102' 103' 104' 105' 106' 107" 108’
44°
1] ] 12
4320 |
31'15" —
42°40' 30'00"
42°
41°20"
40°40'
40° “ 43°20'
1:1000000 1:100000
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Puc. 24

§ 12. Botuucnenue koopounam mouku u HAaHeCeHUe ee HA Kapmy

3aBepiniasi BBHIMIOJIHEHHE pacyeTHO-Tpaduueckoi padoTsl o teme «Pabdota
c Tomorpaduyeckod  KapToOW»,  CTYAEHTHI  JOJDKHBI  OCO3HATh,  4TO
Tornorpaguyeckas KapTa OTKpBIBA€T TJIYOOKHE BO3MOXKHOCTH IS TONyYCHUS
pa3HooOpa3HOM wuHGOpMAIUKM KaK KOJMYECTBEHHOro, TaK M KauyeCTBEHHOTO
CBOMCTBA.

Bmecte ¢ TeM cTyaeHTBI MOJDKHBI 3a/aTh cebe BOMpPOC: «A Kak xKe
CO3/1a€TCSl TAKOM LIEHHBIN JOKYMEHT, KaK KapTa?»

Tomorpaduueckass Kkapra CcO3Jae€TCsd Ha OCHOBE TIOJIEBBIX CHEMOK,
KOHEUHBIM PE3YJIbTATOM KOTOPBIX SBJISIETCS BBIYUCIECHUE KOOPAWHAT U BBICOT
XapaKTEepHBIX TOYEK pelibeda U cuTyaruu.

TakuMm nmpuMepoM B pacueTHO-TpaduuecKoi paboTe SBISICTCS BBIUUCICHUE
KOOpAMHAT TOUYKHU (pelras mpsMYI0 Te0JIe3MUECKYI0 3aJauy) U HaHECeHHE e Ha
KapTy.

Ipsmas ceodesuueckas 3a0ava

Puc. 25

[Ipsimas reone3nueckas 3ajava 3aKJII04aeTCs B HAXOXKJIEHUHU KOOPJIMHAT
onHOo# ToukH (C) B 3aBUCMMOCTH OT KOOPJAMHAT APYroi TOUKH (A), a Takxke
paccrosiaus (d) MeXTy HOIMA W AUPEKITMOHHOTO yIiia (0l) JTMHHUH, COSTUHSIOIICH
9THU TOYKH (puc. 25).

Hano Xa Ya; d, a. Onpegenuts XcYec.

N3 npssmoyronbsHOro TpeyroinbHuka AKC MoxkHO 3anucaTh

Xc= Xa+ AX (30)

Yc=Yat+ Ay (31)
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B npsamoyronsaoM Tpeyronbauke AKC karetsl AX 1 Ay MOKHO BBIpa3uTh
yepe3 runoteHysy (d) u yroi (o)

AX =decosa (32)
Ay =desina (33)
[ToncraBus 3nauenus 32 v 33 B 30 1 31 COOTBETCTBEHHO, MO YYHUM:
Xc=Xa+ decosa (34)
Yc= Ya+ desina (35)

To ectb, cioBecHo Gopmyinbl 34 U 35 MOXKHO 3amucaTh TakK: KOOpOuHama
credyrouell mouku, pagHa KoopouHame npeovloywjeu moyku nioc npupauwjeHue
KOOPOUHAM MedHCOY IMUMU MOUKAMU.

Berinonnsist pacueTHO-rpaduieckyio padboTy, MPUHUMAIOT B HEH KOOPJUHATHI
TOYKHM A Kak B Ta0J. 2 npuioxeHus, paccrosiiue 10 Touku C paBHbIM AB (Tadu. 4
B MpWIOKEHUU 1), mupekuuoHHbld yron quann AC mpuaumaroT Ha 10° Gomblie
JTUPEKIIMOHHOTO yria JuHuu AB (Tabin. 4 B npunoxxenuu 1).

[ToncraBuB, TakuM 00pa3oM, KOHKpeTHbIe 3HaueHUs B Gopmynsl 34 u 35,
nojydaroT koopauHatbl Touku C. Beuucnenuss Benyr no ¢opme (tabn. 7 B
pUIoKeHuu 1).

HayuuBmmch onpenenars Mo KapTe MPsSMOYTOJbHBIE KOOPAWHATHI TOUYKH U
BBIUKCIISATh KOOPAMHATBHI TOYEK, CTYACHTHl 3aKPEIUSIIOT 3HAHUS MOCTPOSHUEM
«DparmMeHTa» KapThl, ¢ KOTOpOW paboranu Ha 3aHATuUsIX. [ns aToro Ha dopmare
A-4 OHM CTpPOAT KOOPAMHATHYIO CETKY B MacmTa0e KapThl, OKAHTOBBIBAs €¢
pPaMKOM; MOAMKUCHIBAIOT KOOPAMHATHYIO CETKY W COCTABJISIOT TAOIMIy KOOPAMHAT
Tpex Touek (puc. 15 B npunoxkenuu 1). [To qaHHBIM 3TOM TaOJIUIIBI TOYKU HAHOCST
Ha «(pparMeHT» KapThl cieayrommm obpasoM. Ilycte koopnuuater Touku C
nonyyunuck TakuMu: Xc = 6068208,40 m, Yc =310458,12 m.

I[To 3Hauenumto abOcmucchl X (O0eps TOMBKO KHUJIOMETPhI) HAXOMST
TOPU30HTAIBHYIO JIMHUIO K CEBEpy, OTHOCUTENHbHO TOoukd C; MO 3HAYEHHUIO
opauHatT Y aHaJOTHMYHBIM 00pa3oM OMPEENSIOT BEPTUKAIBHYIO KOOPIUHATHYIO
JUHUI0O K BOCTOKY OTHOCHUTEIBHO HCKOMOW TOYKH, M TakuM oOpa3oM
yCTaHABIMBAIOT HYXHBIA KBaJpaT KUJIOMETPOBOi ceTku (puc. 26).
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6069

A\ 4
<

6068

310 311

Puc. 26

[Tocme 3TOro BBIYUCISAIOT PA3HOCTh MEXAY KoopauHatamu Touku C u
KOOpAMHATAaMU I0r0-3a11aJHOr0 YIila KBaJapara.

AX =6068208,4 — 6068000 =208,4 m
Ay =310458,12 — 310000 = 458,12 m

[To nuueliHOMY MacIITa0y U3MepUTENEM HAOMPAIOT OTPE3OK PaBHBIN 458 M
(AY) W OTKIAQAbIBAIOT €ro OT IOro-3amajHoro yria KBajapata Imo ocu Y.
AHanornyHo HaOUPAIOT U3MEPUTEIEM OTPE30K AX U C IOMOIIBIO MPSMOYTOJIBHOTO
TPEYrojibHUKAa BOCCTAHABIMBAIOT MEPHEHIUKYISp (M3 KOHIA oTpe3ka AY) u
M3MEpHUTENEM OTKIaAbIBaloT 1o Hemy anuHy AX. Ilocime 3toro ¢ukcupyror
nosioxkeHre TOYkn C W MOANMUCHIBAIOT €€ (Jefasi HaKoJ MIJION M3MEpUTEN U
00BOJISI €70 KPY)KKOM, THAMETPOM 1 MM).

Touky Mo KOOpaMHAaTaM MOKHO HAHECTH C MOMOIIBIO MPSMOYTOJIBHOIO
TpeyroibHUKa. J[s 3TOro Hamo CHavaia BRIYMCIUTH 3HaueHus AX (a) u Ay (b) B
MaciTabe KapThl B CAHTUMETPAX U €ro JA0JIX 1Mo hopMyliaMm:

a= AX /M (36)
B= Ay /M, (37)
rae M — 3Hamenarens MacmTaba KapThl; a 3aTEM OTJIIOKHUTH 1O ocH Y

otpe3ok «b» 1 mog 90° oTIoKUTE 0Tpe3oK «ay». Touky C dukcupyror u
HOJITUCHIBAIOT.
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[Tocne Toro, kak Touku OyayT HAHECEHBI HA KapTy, HEOOXOIUMO MPOBEPHUTH
IPaBUIILHOCTh BBIIOJIHEHUSI paboThl. JlJi1 3TOro M3MeEpsoT B MacuTade KapThl
paccrosiHust Mexay Toukamu A u C, A u B, cpaBHHBaIOT MX C PacCTOSHUSMU
MEXly 9TUMHU ke Toukamu (T1abn. 4, 7 B npuioxenuu 1). Eciau pacxoxaenue He
IPEBBIIIAET IOJIOBUHBI MWUIMMETpa B Maciutabe KapTbl, TO pabOTy MOXKHO
CUMTaTh BBIIOJHEHHOM BepHO. B 1OpoTMBHOM ciy4yae, BCE pacyeTsl IO
BBIUKCIIEHUIO AX U AY, a Tak ke rpaduyecKue MoCTPOEHHUs MOBTOPSIOT.

PacuetHo-rpaduueckyro paboTy CTYJEHTHI BBIIOJHAIOT HA JUCTax (popmara
A-4 (mpunoxenue 1.).

AkkypaTHO O(GOPMHB M CKpENHUB JHCTHI padOThl, CTYACHT CHAeT €€ Ha
IpoBepKy mnpenonasatento. Ilocie 3Toro HazHayaeTcsl «3alluTa» padoOThl, BO
BpeMsi KOTOPOH YyCTaHaBIMBAIOTCS 3HAHUS M CAMOCTOSTEIBLHOCTh BBITIOJHEHUS €€
CTYJEHTOM.

Jluteparypa

OcHoBHAaA:

1. Kypomes I'.JI., CmupnoB JL.LE. I'eone3uss u Tomorpadus. — M.: Uzn-Bo
Axanemus, 2009. — 176 c.

2. Ilpaktuxym no reogesuu / [lox pen. I'.I'. [lonkmnana. — M.: AkanemMudeckuit
npoekT, 2012 — 464 c.

3. Uekamua C.M. OcnHoBbl kaptorpaduu, Tonorpapuu U HUHKECHEPHOU
reone3uu. — M.: AkageMuueckuil mpoekt, 2013.

JlonmosiHUTEIBLHAA:

1. barparynu I'.B., 'anpmmn B.H., Jlanunesuu b.b. u np., nxenepHas reoaes3usi.
VYuebnuk ms BY3o0B /mox pen. I'.B. barparynu, M., Henpa 1984 - 344 c.

2. Emmceer A.A., Metoandeckue yka3zaHus 1O BBITOJTHEHUIO Ja00OPaTOPHBIX U
pacuétHo-Tpaduueckux padboT no « MHkeHepHOU TeoIe3UM» ISl CTPOUTEHHBIX
crienmanbHocten, CraBpononb 1985 - 72 c.

3. Kaprorpadus ¢ ocHoBamu tornorpaduu. [Ipaktukym: yued. mocodue 15 By30B /
E.A. Yypunosa, H.H. KonocoBa. — M.: JIpoda, 2004. — 128 c.

4. Ckorapea P.H., I'eone3ust ¢ ocHoBamu reonHdopmaruku. YueOHoe nocodue, M.
«Bpicmas mkona» 1999 - 205 c.

NuTepHeT-pecypchbl:

WWW.Qeoprofi.ru — 3JeKTPOHHBIA JKypHajd IO TeOJe3UH, KapTorpahuu Hu
HaBHUTALIUU
IIo wroram »3toro pasgeaa odopmasiercs PI'P  «PaGora ¢

TONOrpapu4ecKo KapToi»

Ilpunoswcenue 1
MuHnucrepcTBo 00pa3oBanusi U Hayku P®
CeBepo-KaBka3sckuii ¢geaepajbHblil yHUBEPCUTET
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WMHCTUTYT MaTeMaTUKU U €CTECTBEHHBIX HAyK
Kadenpa connanbHo-3Kk0HOMUYECKOM reorpaduu, reOnHPOpMaTUKH U TypuU3Ma

Pabora ¢ Tonorpaduyeckoin kKaprou
(Pacuérno-Tpaduueckas pabora)

BeimonHun ctyieHT

(T'pymma, crienuaIbHOCTD)

(®1.0.)

ITposepuur:

(®.1.0. npenoraBarens)

CraBponosib 20 .

eas 1 3axa4u padoThI
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Leab: HayduTh CTYACHTOB paboTaTh ¢ TOMOrpadUUIECKOl KapTol M pemarhb

110 Hell HanOoJee PaACIIpOCTPAHCHHBIC 3a1a49H.

33[[21‘132 OCBOHMTL MAacCIITa0bI KapT, OIIPCACICHUC KOOPAHHAT TOYCK,

ITOCTPOCHHUC HpO(bHJIiI MCCTHOCTH.

IHopsinox BbimoiHeHus1 PI'P:

1. TlocTpouTh TUHEHHBIN U TTONIEpEeYHBIN MacmTaldb! (puc. 1, 2); ¢ TOMOIIBIO 3THX
MaciTaboB M3MEpPUTh JJIMHBI OTpPe3KOB (Tabiy. 1); moka3aTh 3aBUCHUMOCTh
MEXAYy HAaKJIOHHOW JIJTMHOW JIMHUU HAa MECTHOCTH U MpoeKkuue (puc. 3).

2. V3yunTh yCcIOBHBIC 3HAKU U BHIYEPTUTH 16-18 nx HaumeHoBaHuU# (puc. 4).

3. Ompenenuth reorpauueckue U NpSIMOYroJibHblE KOOpAMHATHI ToueK A u B,
0003HauEHHBIX Ha KapTe, pe3ybTaThl U3MEPEHUH 3anucarh B Ta0. 2.

4. 3amepuTh NO KapTe 3JEMEHTbl OpPUEHTHpPOBaHUs JIMHUM AB; pe3ynbrarsl
3anmucaTh B Tabiu. 3. PemmuTe 00paTHyr0 TIeofe3MuYecKylo 3ajgady IIo
OpSAMOYTOJIbHBIM KOOpAMHATaM (Tabi. 4) U CpaBHUThH 3HAYEHUS a,, U d,; CO
3HaYeHUSIMU Ta0J. 3.

5. Pemmmth mnpsamyro reomesmveckyro 3amaudy (tabn. 7, puc. 10), ompenenuTh
KOOpAHUHATHI TOUKH C OTHOCUTENBHO KOOPAMHATHI TOUKH A.

6. [TocTpouTh parMeHT KapThl: HAHECTH HA KapTy MO KOOpAWHATaM TOUKH A, B,
C (puc. 15).

7. Tloctpouts npoduiib MecTHOCTH 10 TMHUU AB (puc. 9).

8. NamepuTs miomaan KOHTYPOB pa3nuyHbIMU criocobamu (puc. 11, Tabm. *).

9. OmpenenuTh HOMEHKIATYPY KapThl (puc. 13, 14).

CKP:

1. OnpenenuTs aHATUTUYECKUM CITIOCOOOM OTMETKY XapaKTEpPHOU TOUKH peJibeda.
Bbruucnuth NpeBbIlIeHHe MEXAY JIBYMs TOUYKAMH, YKJIOH, YIoJl HakJIoOHa (puc.
7, 8, Tabim. 6).

2. Hanectu Ha xapty Touku A, B, C o npsimoyronbHbIM KoopauHataMm (puc. 15).

MacmraOsr:
1) Yucnennprit Mmacirad M 1:10000 (B 1cm — 100Mm.)
2) JIuneitnpiit Mmacmtad M 1: 25000 (B 1cm — 250M.)
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Er==Er==Er-=gr-=gr-=ar--are-g

puc.l.

3) [Honepeunsrit macmrad M

1:50000 (B 1cm — 500M.)

1000

puc.2.

4) 3aMepeHue JIUH OTPE3KOB

2000 3000

4000

tadOiunaNel
N3obpaxkenue JlmuHa otpeska (B Maciitabax)
OTpe3Ka YucneHHOM M JluneitHoM M [Tortepednom M
199 475 940
/ 265 680 1345
150 385 780
5)JIvHus Ha MECTHOCTH, 3aKperi€HHas ToukamMu A u B.

OnemenThl HUK: D — HakimoHHas muHa, d — mpoekius (POJIoKeHue), [] - yroy HakJIoHa

MECTHOCTH K Topu30oHTY, Ha, Hg— BeicOTBI TOUEK Hax ypoBHeM banruiickoro mops, Uo —
YPOBEHHAs IOBEPXHOCTb.

Us

D

o

B

Ha

d

Hs d=D*Cos v
t v—E
Iy

VYposeHs baanTuiickoro Mmops

puc. 3.

Us
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Y ciI0BHBIC 3HAKHU:

- JKuneie 1 HEXUJIIbIE CTPOCHUA

- OTI[GJ'H)HO PAaCIIOIIOKCHHBIC IBOPBI

- KBaprasnsl ¢ npeoOnagaHrieM OrHECTOUKUX CTPOEHUMN

- 3aBojickue U (haOpuUYHbIE TPYOBI

- HaMHTHI/IKI/I, MOHYMCHTHI, 6paTCKI/I€ MOTI'NJIBI

- LlepkBu

- BeTpHHBIe MCJIbHHUIIBI

- YacoBHU

-
<
L

- JIunnm cBsA3u

- /IByXnyTHbI€E JK€JI€3HbIE TOPOTH

- Cranuuu

- [IyreBble IOCTHI, pa3srpy304HO-IIOIPY304YHbIE IIJIOIIAIKI
- I'pyHTOBBIE OpOrH

- [loneBsle n neCHBIE 1OPOTH

puc. 4.
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Onpenesenue KOOPAUHAT TOYEK A u B.

Ta6muma Ne2

Ha3Banue Touek

I'eorpaduyeckne KOOpAMHATHI IIpsiMoyroabHbIe KOOPANMHATHI

" A X () Y ()
A (134.0) 54°44°23"" 18°07°05"" 6072152,5 3144425
B (170.1) 54°43°12"" 18°05°29"" 6070016,25 312612,5
Brruucnenue:
X
73
1) A X=0,61250=152,5m
AY=1,77250=442,5 M
L oA X=6072000+ A X=6072152,5
i Y=314000+ A Y=314442,5m
EAX
|
|
6072 ! y
314 315
Puc. 5
DJIeMEHThI OpUEHTUPOBaHUs JIUHUU AB
Tabnuma 3
Haszsanne | Paccrosane | Jupexunonnsii | Uctuanapiit | Cxinonenn | COmmkeHne | MarHUTHBIH
JIMHAHA MEXITY yrou (o) azumyT (A) e MEpHUIMAHOB A3UMYyT
Touykamu d MarHuTHO (y) (Am)
(M) U cTpenku
Q)
AB 2812,5 220° 217°36' 6°12' -2°24' 211°24'
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OoOparTHas reoae3uueckas 3ajayda:

ﬂaHOZ AY=Y3g-Ya AX=Xg-Xa
XaYa
X B X A
Hatimu:00, d
Ax“ C,
v ga ST g A _ X
AX Sine  Cosa
Cpasuenue mabn.5
Memoowl | 3139ed | Dy | Omuocum.
st ouuoxa
> 220° 28125 0,2 1 1
! epaghuueck. ! 'z
puco Y 22035 | 281271 2812 5600 100
aHaiumuy.
Pemenue oOpaTHoi 5 0°35" |02
. pacxoorco.
reofe3nvIecKoil 3axaun:
tabnuna 4
Ne peiicrs. | O003HAUEHUA, (P-JIbI. 3HaueHus
1 Ys 312612 m
3 Ya 314442 m
5 AY=Yg- Ya -1830,0 m
10 Sin o 0,65062
12 oo AY 2812,71 m
Sina
2 Xs 6070016 m
4 Xa 6072152 m
6 AX = Xg-Xa -2136,0 m
11 Cos a 0,75941 m
13 o = AX 2812,71 m
AB —
Cosa
7 tg o = AY 0,85674
AX
8 r 40,59 | 40°3524"
9 OAB 220° 35(1' 24"
14 tep 281271 m
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Taoauma dJ1eMeHTOB no Juunuu AB

Tabmuua 6
No | Ormerkn | IIpeBpiienue | 3anoxenue | YKIOH | Yrona Haxnonnas
Touyek | TOYEK (ho) m (do) m ()] HakioHa | jumHa (D)
(H) m V) M
0
uinininin
1 1134.0
+1 25 | 40.04 | +2°17" | 25.01
2 |135.0
+5 75 | +0.07 | +4°00 | 75.17
3 |140.0
0 170 0 |0° 170
4 1140.0
-5 107.5 | -0.05 |-2°40" | 107.62
5 1350
-5 60 |-0.08|-4%45 | 60.2
6 |130.0
ho=H2-Hi; Hs-H: ...

Onpenenerane oTMeTKH TOYKH C aHATUTHIECKUM CIIOCOOOM:

[Inan Pazpes:
30
cr
[Th N
dol! o 3| Hs
Hz d |
3 U, :
puc. 8.
C 140 ho=Hs-H> H; =H»>+[h
W3 nogo6ust TpeyroabHUKOB:
Ah d d’
SN_Ze Ah=—o*p,
hO dO dO
2
Puc. 7. 135
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1:25000

M; 1:1000

M,

[Tpoduns MmectHOCTH 1O TMHUU AB
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IIpsamas reoge3nyeckas 3ajiava:

I Hano: X1; Y1; dio; a2,

| Haiitu: Xo 4 Y2

Ixz W3 npsAMOyronpHOro TpeyrojabHuka 1 A2:
I

I

l

AX12 = d12 *Cos 0l1-2 AY19=d12 *Sin 0.1
oy X2 = X1+ AXi-2 Y2=Y1+AY1
Puc.10.
st pernenus 3agaun npuHATh: XA Y A U3 Ta0auib Ne2; L. ac= o.ap+100; o.ABH
dag=dac - mpuHATE U3 TaOIUIBI Ned.
Breruucnenne KOOpAUHAT
Tabnuya 7.
Ne | 'opusoHTasbHOE | JIMpEKIIMOHHBIN ITpupamenus Koopaunatsl
npostoxenwne (d) | yrom (a.) KOOpIUHAT TOYEK
M
O ! n
AX AY X Y
6072152,5 | 3144425
A
2812.17 23003524 -1785,69 -2173,16
6070368,81 | 312269,39
C

Pasrpagxa u HOMEHKJIaTypa KapT.
OnpenenuTs HOMEHKJIATYpy Jiucra KapThl Macmraba 1:25 000, Ha KOTOpOH HaxOmUTCS
nyHKT Tpuanrynsuun (0 ) ¢ koopaunatamu: ¢=54° 18 35", A=38°55 30"

[Topsinox paGoTHI.

1. OmnpenenseM mHUpoTy OmmKaiiIIell napaxienu ceBepHee IyHKTa TpPUAHTYISIIUH,
kpatayto 4° (D1o Gynet 569).

2. BbluucisgeM HOMep psza, B KOTOPOM paclolokeH NyHKT: 569/4°=14-ii psax. Dtomy
Py COOTBETCTBYET OyKkBa JaTHHCKOro andasuta — N.

3. OmpenensieM aonrotry OnmKailiero MepuanaHa, MPOXOASINEr0 BOCTOYHEE IYHKTa,
kpatuyio 6° ( Dto Gyner 42°).

4. BeraucisieM HOMEp KOJIOHBI, B KOTOPOW HAXOAUTCS MYHKT:
(42°+180°% /6 = 37

5. 3amumeM HOMEHKIATypy Jmcta kKapTel Macmraba 1:1 000 000, B KOTOpOoi HaXOAUTCS
MyHKT:

N-37
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a)

6. BBIOJHUT PUCYHOK Tpameluu, B KOTOPOH HAXOMUTCS IMYHKT TPHAHTYJISLIUU (puc.
13a) u moanucate MepuaMaHbl U napaiiend. OnpeeneHne HOMEHKIATYPbl JIUCTOB KapT
0oJ1ee KPYMHBIX MAcIITa00B MOIYYAIOT CICAYIOMUM 00p.

N - 37 6) N-37-66
36° 420 38° 30 300 00"
ol \ 0 SO | \ .
T T T T T ey 54020 PR
FA e a |'6
et A —B-—1\s
////HAH\\W 6 |
Ty 10
///Hrr H\\W
T rrrrrry B r
Tt
J133 ] /'I'lI l\ll‘\‘\\\M\A\r 5e 54000 o
| | \ / 45 \

1)

2)

3)

4)

39°00"

JIuct kaptel Macmrada 1 : 1000000 gemurcs Ha 144 gactu ymcta (12 X 12).
[Tocne nenenust kaxapli Takon TUCT o0o3HavaeTcs nudpamu ot 1 1o 144, u
uMeeT pasmepsl 6°: 12=30" , 4°: 12 =20, 1o ectb 30 X 20 . Macmirab
Takoro nucta kaptel Oyzet 1 : 100000, a Homenknatypa N — 37 — 66.

Jluct xaptel macmTaba 1 : 100000 memutcs Ha 4 yactu (2 X 2), Kaxmas
gacTh (puc. 13 0) obo3nawaercs OykBamm A, b, B u I', 30 :2=15",
20-:2=10". Ilocne neneHUsT KaXAbI TaKOM JUCT UMeeT pasmepsl 15 x10-.
Macmrad Takoro nucta 6yaerl:50000, a nomenkiarypa N — 37 — 66-b.
(puc. 13 6)

Jluct kaptel Macmraba 1:50000 nenwrcs Ha 4 wactu (2 X 2), TO eCTh
15:2=7"30" 10":2=5", kaxmas gacTh mosydaer pasmepsr: 7 30" x
5. Kaxxnaplii Takoit muct o60o3HavaeTcss OykBamu a, 0, B 1 r. Maciitad oyner
1:25000. Homenknatypa Takoro jucra 3anumercs: N —37 - 66 — b - 6.
Jluct kaptel macmTaba 1:25000 nenurcs Ha 4 yvactu (2 x 2), T.e.
7-30":2=3"45"" 52 = 2"30"", kaxmas 4acte OymeT MMETh pa3sMephbI
3745 "' x 2°30", a muctel obo3navgarotcs mudpamu 1,2,3 u 4. Macmtab
oyner 1:10000, a Homenkiarypa 3anumercs: N —-37 —66-b— 06 — 2.

[Tonnucate Mepuauanbl U mapawienud i jaucta M 1:25000, nHampumep
HoMmeHKnaTypel N — 37 — 66 - b — 6. (puc. 14)
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6) N-37-66-b-0
38° 52/ 30" 39°00" 00"

54°20' I \ 54°20"

|
! A
!
!
1T @ 2
!
!
_______ LI
|
!
!
3 | 4
|
54015 ! 540157
38052 30" 39° 00" 00"
Puc.14

BoinonHsist 3Ty 3aBeplIAONIYI0 YacTh pacueTHO-Tpaduueckoil paboTbl
CTYJEHTHI JICNIAl0T PUCYHKU TpaNelUu MO KaXKIOMY IMOCIEAYIOUIEMY MaciiTaly.
OHU caMOCTOATENBHO ONPEACIIIOT HOMEHKIATYPY JiucTa KapThl macmrada 1:10
000 u yka3bIBalOT TPEYroJbHUKOM  (A) IMOJOKEHHE IyHKTAa TPUAHTYISAIMUA Ha
3TOM JIUCTE.
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Tema 3ansTuii

OcHoBHbIEe KapTOrpadguvecKue NpoeKunu

Heab: O3HaKOMUTHCA Ha MpPaKTHKE (B PE3yJbTaTE BBIMTOJIHEHHS J1a0OPaTOPHBIX
3aJjaHuil) ¢ 3aKOHaMU U300pakeHus c(hepouanbHON MOBEPXHOCTH 3eMIIU
Ha TUIOCKOCTH, T.€. pellas psjJ NPakKTHUYEeCKUX 3a/lad, HEOOXOAUMBIX st
pacueToB KapTorpaUuecKux CEeTOK, TMO3HAaTh M 3aKPENuTh TEOPHUIO

KapTorpaduyecKux MpoeKIuil.

OpranuzanmoHHbIe hopmbl 3aHATHI: (dbpoHTaNbHAaS, rpynmnonas,

WMHJMBUTyalIbHAs (Pa300p KOHKPETHBIX CUTYyaIUi)

Bonpocsl aist 00cy:kaenus:

1. B ueM cymHOCTh OHSTHS KapTorpaduueckast mpoeKIus?

2. KakoBa pOJbp BCHOMOTaTeNbHOW NOBEPXHOCTH WM KapTHUHHOU
niockoctu? EcTh v pazHuiia Mmexay HUMu?

3. Kakyio ¢opMy UMEIOT MepUAHaHbl U MapayieId U TPOMEXYTKH MEXKITY
HUMHA B HOPMAQIBHBIX ULWIMHAPUYECKHUX, a3UMYTAIbHBIX M KOHHYECKHX
MPOEKIUAX?

4. Moxer 1 3Ta popMa MEHATHCA U OT YETO 3TO 3aBUCUT?

5. VYkaxuTe mnOpuYMHY (QOPMHUPOBAHUS HUCKAKEHUN Yy KBaJApaTHOH
HWIMHAPUYECKON ITPOEKIIH.

6. YKaxute NpuunHy (OPMHUPOBAHUS UCKAKEHUN Y paBHOIIPOMEKYTOUHON
a3uMyTaJIbHOU Npoekiuu [locrens.

7. 3a cUET 4ero AOCTHUIaeTCs PaBHOBEIMKOCTH B MPOECKLIHUH PABHOBEIMKOU
asumytanbHoU JlamGepra? IIpucymu mu 11 Hee UCKaKSHHS ?

8. CpaBHHUTE KBaJIpaTHYIO0 M PAaBHOYTOJIbHYIO LUJIUHAPUYECKHE MPOECKIUH.
Urto y HUX OOIIET0 ¥ YeM OHU Pa3INydaroTCsa? 3a CYET Yero MOTyYeHBI pa3Iuaus?
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9. Uto coboit mpeACTaBisIOT SJUIUICH MCKakeHuit? KakoBa uX poib Ha
KapTorpaduyecKkux certkax. YTo WUTIOCTPUPYIOT OPTOAPOMBI, N300pakeHHbIE Ha

MIOCTPOEHHBIX KapTOrpaduyecKux ceTkax?

MeTtonuueckue peKoMeHIaunu.

1. MBICTIEHHO TPEACTaBUTh OOBEMHYIO MOJICNb MPOCKTUPOBAHUS TII00yca
(map) 3agaHHOrO MaciiTaba Ha BCIIOMOTaTEIbHYIO MOBEPXHOCTh, MPEIJIOKEHHOM
dopmbr  (reomerpuueckas ¢urypa TpaHchopmupyercs B IUIOCKOCTh), T.€.
pacimu@poBaTh Ha3BaHUE MPOEKIIUH.

2. TlombiTaThecsi M300pa3uth ee rpaduyeckd, cHOPMYIMPOBATH BHEIIHUE
NpU3HAKK 33JaHHOW MPOEKIMM W HAMETUTh €€ DJIEMEHTHI (BHJ MEpUIUAHOB,
napajuieied MU MPOMEXYTKOB  MEXKIYy HHUMH, CIPOCKTUPOBAaHHBIX  Ha
BCIIOMOTATEIbHYIO MOBEPXHOCTh). OUeHb BaXKHO MOJYEPKHYTh, UTO MPOUCXOJIUT C
STUMU DJIEMEHTAMH.

3. Omnwucarb € MOMOIIBID MaTeMaTHYeCKUXx (OpMYN MpPEeACTABICHHBIN
nporecc NPOEKTUPOBAaHUS TPaayCHOM CETKH IJIo0yca Ha BCIOMOTraTEelIbHYIO
TIOBEPXHOCTb.

4. Tlo popmynaM BBIYUCIUTH BCE JIEMEHTHI, HEOOXOAMUMBIE JIJISi TOCTPOCHUS
JTAHHOU CETKH.

5. OmnpenenuTh XapakTep paclpeieieHus BO3HUKIIUX WCKAXKEHUU U
OOBSCHUTH MMPUYUHBI KX BOSHUKHOBEHHSI.

6. CTpeMHUTbCSI YIPOCTUTH PEUICHHE MaTeMaTHYEeCKHX 3ajad 3a CYEeT UX
pEIIEHUS 110 CUCTEME MaTPUYHBIX 0JI0KOB (TabJIHII).

7. TlocTpouTh MaTeMaTHYeCKd CMOJACITUPOBAHHYIO KapTorpaduueckyro
CETKy U TMEpPEeHECTH Ha Hee Treorpapuuyeckue KOHTYpbl C IOAOOPaHHOIO
(YKa3aHHOT'0) HCTOYHHKA.

8. Odopmuth paboTy Kak rpaduyeckoe MOCTpOeHue, T.e. Kapry, C
OolM(ppPOBKOM MEPUAMAHOB, TapaJUieieli W TOCTPOCHUEM paMKU C Yy4eTOM

KOMIIOHOBKHM.
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OoopynoBanmue:

1. llIkonbHBIE reorpauyECcKre aTiachl.
2. KOHTypHBIE KapTBhl.

3. I'noGychl.

4. YepTexHbIE TPUHANICIKHOCTH, JTACTHUK.

5. Kanpkynsrop.

Pa6ora Ne 10. Paccuutarh u mocTpouth KapTorpaduieckyto CeTKy B HOpMaIbHOMN

(IpsiMOi) KBaJApaTHOW ITUIMHIPUYECKOW MPOEKIMH, BBIUEPTUTH Ha HEH
reorpapaeckrue KOHTYPhI, MAaTEPUKOB U OKEAHOB, JUIMIICHI NCKAXEHUH (HA
skBaTtope, 60-X mapajuieNiiX W MOJICax) M TMEPeHECTH OPTOIPOMHIO C

rodyca no uauM M. ['opH — M. JloOpoit Hanexibl.

VY ci10BUS MOCTPOCHUS:

1. I'naBHb1i MacmiTab 1: 212000000

2. I'ycrora MmepuananoB u napaiienen — A4 = Ap=15°

B kaudectBe mpumepa BBITOTHEHHUS MOJOOHBIX pabdOT PacCMOTPHUM, CIEIYs
METOJMYECKUM yKa3aHWsAM, BBINOJIHEHHE paborel Ne 9. Drtomy AomKeH
OpPEIIECTBOBAaTh 3Tall JETAJbHOTO M CaMOCTOSATEIbHOIO M3y4eHHUs Y4eOHOro
Marepyaja Ui JaHHOW TMPOEKIMU MO PEKOMEHJIOBAaHHBIM  IOCOOMSIM.

Ha6opaTopHa;1 pa60Ta, B TICPBYIO OYCPCAb, CIYXHUT JJI 3aKpPCIICHHSA

TCOPETHYICCKOI'O MaTepuaja.

Wrak, mpoekuus — 3TO cHoco0 MOCTPOCHHs KapTorpapuuecKol CETKH
Oyaymied KapThl, Kak H300pakeHHe TIpaayCcHOM ceTku T1iodyca. B astom
NOCTPOEHUHM YYacTBYET UMJUHAP, OTCIOAA MpOoeKuus UuiauHapuyeckas. Ero
OOKOBast MOBEPXHOCTh CIYKHUT SKPAHOM, Ha KOTOPBIN MPOCKTUPYIOTCS OOJbIITNE U
MaJjible KpyTrd, COOTBETCTBEHHO MEpHUIMAHbl U Mapaiienu rinodyca. Ho riaBHoe B

TOM, YTO IWJIUHAP TpaHchopMUpyeTcs (pa3BOpaunBaeTCs) B INIOCKOCTh B OTJIMYNE
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ot rio0yca (1apa).

[IpogonbHas oCh TaKOro HUJIMHIPA JOJKHA COBMANATh C IMOJIIPHOM OCBHIO
riodyca. OTcro1a U Ha3BaHUE MPOSKIMKM — HOpMabHas win npsamas. [umuaap u
rJI00yC CONMPHUKACAIOTCS MEXAy CO000iM M0 JMHUM DKBATOpa, KOTOPBIA TMpHU

IMPOCKTUPOBAHNN HAa CTCHKHM HWJIMHAPA COXPAHUT CBOIO JUIMHY. A mapamgenu -

Majble Kpyra Ha Tiobyce, 4TOOBl MOMACTh HA CTEHKH IMJIMHApPA BCE JOJHKHBI

PacTAHYThCS J0 JUIMHBI 9KBAaTOpa, KaK U TOYKA Modroca. MepuanaHsl Ha riodyce —

OonbplIMe KPYrH, KOTOpbIE, MEpEeceKasich B TOYKE MOIIOCA, JENATCS TOIOoJIaM,
ITosTomy, cienys 3a mapajulesIAMU IIpU NPOCKTUPOBAHUM HA CTEHKU LIWIIMHJPA,
OHU M300pazarcs MOTyMEpHUIMaHAMU, COXPAaHUB CBOHM pa3Mephl. A 3TO 3HAYUT, UTO
Ha CTEHKAX LWIMHApPAa MEpUIUaHbl OCTAIUCH OOJBIIMMU KpyraMu, a Mapajuieiu

cTanu OOIBIIMMU KpyramMm, HO TOJBKO IIO0 pasMEpaM, TaK KaK HX d)ODMa

n3MeHmnack. Ha crenkax MUJINHAPA OHU CTAHYT IIPAMBIMHU ITAPAJUICIbHBIMHA JIPYT

IpYry ¥ TEepHeHIUKYISIpHBIMU Mexay coboil. IIpumobperss B mpoiecce
MPOCKTUPOBAHUS OAMHAKOBYIO JUIMHY, OHH OyAyT JeiauTh (MO YCJIOBHAM
MOCTPOCHMSI) APYT APYyra Ha paBHbIE OTPE3KH, T.€. KapTorpaduyeckas ceTka Oyaer
COCTOATDH U3 KBAJPaTOB B OTIUYHE OT chepuuecKux Tpameuuid Ha riodyce, 0TCIoaa
U e¢ Ha3BaHWE — KBajpaTHas. Pa3pe3aB mMWIMHAP MO 0Opa3yromen, MbI JIETKO
npeBpamaeM ero B miockocTb. C TI00ycoM 3TOro caenaTh Hemb3s, 4TOOBI HE

HapylaiuThb C€ro CBOMCTBA: OCJIbHOCTh, OJHO3HAYHOCTh 1 KOHCYHOCTD.

Pacuer n noctpoenue

1. Paccumrare pamumyc riao0yca B 3aJaHHOM MacliTabe T.K. yXe€ 3TOT
AJIEMEHT Tesla 3eMJIM JaeT MPECTaBICHUE O pa3Mepax MPOEKTUPYeMOW (PUrypbl U
3HAUUTEIBHO YIPOLIAET ONpeAeiIeHUe IPYIUX 3JIEMEHTOB, T.K. BXOAUT COCTaBHOM
4acThiO B POU3BOJHBIE (DOPMYIIbIL:

R

= H ; tne R — panuyc 3emiu, /Ui paBHOBEIMKOTo mapa — 6371116

Rl

M. OTa ¢urypa BIOJHE YCTpanuBaeT HaIllA PACUETHI.
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2. PaccunTarh BenM4MHY OOJILIIOTO Kpyra rio0yca B 3alaHHOM MaciiTade
(cmeayeT MOMHHUTH, UTO TaKyIO e JUIMHY MPUOOPETYT BCe Mapaijiesid B Ipolecce

MIPOCKTUPOBAHUS HA CTCHKH IMJIMHAPA):
1
27R =

3. Paccuurtarh BEIMUUHY MOy MEPUAUAHOB rjo0yca B 3aJJaHHOM MaciiTade
(cmeayeT TMOMHUTH, YTO OHHM TPU MPOCKTUPOBAHWU HA CTEHKH IWJIUHApA

COXPAaHSIOT CBOIO JUIUHY):

4. PaccunraTh BENMYHMHY MPOMEKYTKOB MEXIY MEpUIUAHAMU U
napajuielsIMM B 3alaHHOM MacluTabe Ha CTeHKaX IMiIuHApa (KapTorpaduueckas

CETKa) UCXO/IS U3 UX PABEHCTBA M0 YCJIOBUIO MTOCTPOCHUS (KBaJAPATHI):

1

2R A (A)
x — = e —
Y= 3600 * 07
[Tomy4eHHBIX pe3yIbpTaToB JOCTaTOYHO, YTOOBI IIOCTPOHTH

KapTorpauyecKyro CETKYy B HOPMaJIbHOM (ITPsIMOi) KBapaTHOW IMJIMHIPUIECKOM
MPOCKIIMK JIA KapThl mupa. M, nmanee mo 3aiaHUIO, BBIUEPTUB MEPUIUAHBI U
napasuieav, OTCTYNIUTh HA 5 MM W BBIYEPTUTH PAMKY KapThbl, pa3MECTHB B HEH
OLM(POBKY OATOT W MHUPOT Hudpamu 10 2 MM BbicoToi. Hauano ouudpoBku -

AKBATOP M CPEAHUH (HYJICBOM) MEpUIUaH U Jajiee yepe3 oaHy nudpy.

Pabota Ne 11. Paccuutarh u MOCTPOUTH KapTOrpapUUECKyI0 CETKY B HOpMaJIbHOM

(IpsiMOi)  PaBHOYrOJBHOM  IMJIMHIPUYECKOM Tpoekiuu Mepkaropa,
BBIUEPTUTh HAa HEH reorpaduyeckue KOHTYPhl MATEPUKOB U OKEAHOB,
AJUTUTICHI UCKAKEHUM M TIEPEHECTH OPTOJAPOMHUIO C IJI00yca MO JIMHUU M.

I'opH - M. [{o0poit Hagex sl

VY ci10BUS TOCTPOEHHUS.
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1. I'maBusiii Mmacirrad 1:212000000.

2. I'ycrora mepunanoB u napamienei — A4 = Ap =15°

CaMmocTrosiTelbHO caenarb OOOCHOBaHME B COOTBETCTBUUM C  OOIIKMMHU
METOIMYECKUMU yKa3aHUAMH, IPUMEPOM PACCMOTPEHHMs 3anaHusi B padore Ne9 u
c(opMyIUpPOBaTh BOMPOCHI C MOSICHEHUSMHU K MPUBEACHHBIM (POpMYIaMm.

Crnenyer MOMHUTh, YTO PAaBHOYIOJIbHBIE CBOMCTBA 3TOM KapTorpaduyeckoi
CETKHU 3aKJIIOYAIOTCS B IPOMOPLIMOHATIBHOM pPaCTSHKEHUU OTPE3KOB MEPUIUAHOB
(mpoMexXyTKaM MeXxAy MapajieisiMu) T.€. OTPE3KH MEPUANAHOB UCIBITHIBAIOT IPH
IIPOEKTUPOBAHUU TAKOE XK€ PACTHKEHUE, KaK U OrpaHUYUBAIOIIME UX IapajuIeiiu.
DTO yCIOBHE HCIHOJIB30BaHO MepKaTopoM [jisi MOJYyYEHHs] PaBHBIX BEIHYHH
UCKQKCHUN KaK [0 IapajuleisM, Tak II0 MepuauaHaM. MaremaTruyecku 3TO
3allMChIBACTCS Kak M = N, 4TO 00ECIEYNBACT CETKE PAaBHOYTOJIbHBIEC CBOMCTBA, T.€.

coxpaHeHue Gpopm reorpapuaeckux 0ObEKTOB.

Pacuer u noctpoenue:
., R
1. PaccunTars paguyc rio0yca B 3agaHHOM Macmtabe: R = VR

2. Paccuntarh BennuuHy OONBIIOrO Kpyra riodyca B 3aJaHHOM MaciuTta0e

. . 1
(MHY napaiuieneii kaprorpaduueckoit cetkn): 2R =,

3. Paccuutarh BeIMYMHY ~ OTpe3Ka Mapamiend (MPOMEXKYTKa MEXIY

MepuanaHamu): Y — 360°
4. PaccuuTarh BeIMUYMHY OTpe3Ka MepuauaHa (pacCTOSHUS OT 2KBAaTOPa 10

MapasiIeNy ¢ 3a/anHoi mmpotoi): X = R' e k =,

e K — ko3 pHUIMENT pacTsKeHHs! OTPE3KOB MEPUIMAHOB, JUIS JOCTUKEHHUS
m=n.

BcernomorarenbHple  BEIMYMHBI K /U1 BBIMHCICHMS 3aJaHHBIX OTPE3KOB
MepuIaHOB (MIPOMEKYTKOB MEXKIy NapallelaMH) B IIpoeKuuu MepkaTopa

IMPUBCACHBI HUKC:
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@ K @ K @ K

0 0,000 30 0,549 60 1.317
5 0.087 35 0.653 65 1.506
10 0.175 40 0.763 70 1.735
15 0.265 45 0.881 75 2.028
20 0.356 50 1.011 80 2.436
25 0.451 55 1.154 85 3.131

Boruncnenus o Bonpocy Ne 4 y1o0HO BBIIOIHUTH B BHJI€ TaOIHUIIBL:

mupora  3amanpoin | QO 159 | 30° | 45° | 60° | 75° | 80°
napasuiesm
Rl
k
X (8. mMMm)

[pumeyanus: 1. 80°-mpunossipHbie 00JACTH B HApPYyIICHHE 3aJaHHBIX

npoMexyTkoB (15°) cnenayer orpannuuth 80-MU mapajieassMH ISl YMEHbIICHUS
pa3MepoB KapTorpapuueckod CeTKH MO IMIUPOTE (Ipyrue MOTHUBBI MOIBITATHCS
OOBSICHUTD ).

2. IlpousBeneHne B TIEpBOM KOJOHKE PABHOE HYII O3HAYAET, 4YTO

IMOCPCANHE CTPAHHUIBI BEIYCPIHNBAIOT DKBATOP- HAYAJIO OTCUCTA HIMPOTEI pasMCpOM

27R' | a satem, cunTas Kaxablii pa3 OT dKBAaTOpa Ha PACCTOSHUU X Mapajijiesu ¢
3aJJaHHOU IIMPOTOM, paBHBIE 10 JTIMHE SKBATOPY (YMETh OOBSICHUTH 10U EMY).

3. CucreMy NOCTPOCHHBIX TOPU3OHTAIBHBIX JIMHUA (mapauienud) —
JOCTAaTOYHO JIBE MOCJIEIHUE OT HKBATOpA JEIAT MEpUIMAaHAMHU HA OTPE3KU PaBHbIE
— y.

4. Ctposit pamKy nojo0Ho padbore Noe 10 u paszHOCAT B Hed OIu(dPOBKY
MEpPUINAHOB U MAPAJIIEIIEH.

5. Cnenst 3a KOMIIOHOBKOHM, T.€. YTOObI NOCTPOEHHAsS CETKA PABHOMEPHO
3aroJIHsIs N30paHHOE MTPOCTPAHCTBO (CTPAHUITY TETPAJIN).

6. Hag pamkoil ctanmapTHbIM HIpU(TOM MUIIYT Ha3BaHHE Pa0dOTHI U MOJ
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pamMKoi MaciTad MmoCTPOEHUS.

PabGora Nel2. PaccuurtaTh ¥ HOCTPOUTH KapTOTpapUUYECKYHO CETKY JJI KapThl

NoJyllapuii B~ HOPMaJbHOM  (HOJSAPHOM)  PAaBHOMPOMEKYTOUHOU
asuMyTaibHOM mpoeknuu [locTens, BBIYEPTUTH HA HEMl reorpaduueckue
KOHTYpbl MAaT€pUKOB M OKEaHOB, JJUIMIICHI HCKAKEHUW M IEPEHECTH

OpTOAPOMHIO ¢ TJI00yca 1o JTuHUU M. ['opH — M. JloOpoit Hanexibi.

VY ci10BUS MOCTPOCHUS:
1. I'maBubiit macmrrad 1: 160000000.

2. I'ycrora MmepuanaHoB U napayuienei — AL =A@ =15°

BcnomorarenbHasi MOBEPXHOCTh B BHJIE TE€OMETPUYECKON IIOCKOCTH
COIPUKACAETCSI C MPOEKTHPYEeMbIM TIJo0ycoM B TO4YKe Tnomoca. Bua
BCIIOMOTI'aTEJIbHOM ITOBEPXHOCTH OIPEIEIIAII Ha3BAHUE IIPOCKIIUU — a3UMYyTallbHasl,
a MECTO UX COIPUKOCHOBEHUS — OIPEIECISAET €€ Pa3sHOBUIHOCTh KAK HOpMaJIbHas
Wik ToyispHas. B aToM ciydae momroc u300pakaeTcs TOUYKOW, W3 KOTOPOM
MEpUJIMAHBl PAaCXOIATCSA KaK pagualibHbIC JIy4d, T.€. IPSAMbIC JJMHUU HA PABHOM
pacctossHUM JApyr oT apyra. [lapamnmenu ¢ rio0yca Ha IUIOCKOCTh MPOEKTUPYIOT
KaK JAYrd KOHIICHTPUYECKUX OKPYKHOCTEW, OMUCAHHBIE W3 OIHOIO IIEHTpa-
MOJOCA, T.€. JJII MX TIIOCTPOCHUS HYXKHO 3HaTh paguychl. JlIsi TMOJHOTO
JIOCTUKEHHUS BHEIIHETO CXOCTBA C CETKOM r100yca OHU JIOJKHBI OBITh Ha paBHbIX
pacCTOSIHUSAX JPYyr OT JApyra. OTO 3HAYUT, YTO MEpUAUaHbl OyayT AETUTh
MapaJljie]Iu Ha PaBHBIE OTPE3KH, A MAPAUIETU TOYHO TAKXKE JEISAT MEPUIAAHBI —

OTCI0a 1 CBOMCTBA KapTOFpa(bI/I‘{CCKOﬁ CCTKHU OTPAKCHBI B HA3BAHHUH ITPOCKIINH.

Pacuer n moctpoenue

L _
1. Paccuntats paanyc riobyca B 3aaHHOM Maciutabe: R =

2. Paccuurtarh BENMYMHBI PAJUYCOB I H300paKeHHUs Mapajieneil 1o
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90°—¢
bopmyne: P = 27R' 360° TAC P~ pamuyc mapanient, mupora KOTOpOU @, T.€.

B COOTBETCTBHUH C 33laHHOM rycroton ¢ = 0°, 15°, 30°, 45°, 60°, 75° u 90°, ecnu

B 27R!
~360°

nepenucatb Gpopmy Takum odpazom L * (90°-¢) =, 1o nomyuaercs uto

27R'
OTHOIICHHE 3 o' COOTBETCTBYET JUIMHE 1yIH OompIioro kpyra (MepuanaHa) B

OUH Tpaayc, a BbipakeHue (90°—¢@) COOTBETCTBYET OTPE3Ky MEpHAMAaHA OT
nosoca (@ = 90°) no 3aganHoN napaienud. M3 sToro ciemyer, 4ToObl TOCTHYb
PaBHOMPOMEKYTOYHBIX CBOMCTB CETKA MEXKIY MapajlIesiMid HEoOXOauMo 3a
BEJIMYMHY pajauyca Uil UX MOCTPOEHUS B3SATh OTPE30K MEPHUIMAHA OT 3aJaHHOU
napajuief Iy A0 Toitoca. Pacderbl mpeAcTaBUTh B BUAE TaOJMIBI, B KOTOPOM

MpUBEIEHHOW (QopMyNia pelaeTcs MOdTAalHO M MpoIe, YeM Uil  KaXKIou

TapajIeNm.
@ 0% | 15° | 30° | 45° | 60° | 75° | 90° |mmpora 3axanHoii

napaLIe

2R nuHa GONBIIOro Kpyra

90%-¢ PacCTOSHMS OT IIOJIIOCA J10
napauieny @

90% ¢ Kakasg dYacTb OT OOJIBIIOrO

360° Kpyra
o (mm) HCKOMBIC PATUyCHI

3. OmpenenuTh cHocod MOCTPOEHUS MEPUAMAHOB, KOTOpbIE NETWIA Obl
MapajijieId Ha PaBHbIE IIPOMEKYTKH.

Jljis 3TOro AOCTaTOYHO JII0OYI0 Mapaulesib pa3aeuTh 0 TPAHCIIOPTUPY HA
3aJlaHHbIE TPOMEXYTKU — AA =15°

Kononka ¢ muporoit B 90° B pe3ynbrare OyJaeT UMETh HOJb. DTO 3HAUMT,
YTO MONIOC M300paxkaerca Toukoi. [locnenoBaTenbHO OTJIOKHB PACCUUTAHHBIE

3Ha4YeHUs p — OyJieM UMETh PaJNYChl JJIsl M300paKeHUs Mmapajuiesied. A, pa3aeauB
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OJHY W3 Mapajulesied IO TpaHCIOpTUpPY Ha 15° yribl, MOXEM IOCTPOUTH
MEPHUIMAHBI B BUJE NPAMBIX pPaJUalIbHBIX Jy4ed U3 TOYKH Moiroca. OTCTyNHUB OT
MOCJIEIHEN Napajulesid — JKBAaTopa Ha 5 MM IPOBOJAMM €IIE€ OJHY OKPYKHOCTD,
KoTopas u Oyzaer pamkod KapTel. B ee mpenmemax pasHecTH oOLU(POBKY

MepuauaHoB (10 2 mm). M nanee no 3aaHuio.

Pabora Ne 13. Paccuutarh W MOCTPOUTH KapTOrpauuecKyro CETKY IJsi KapThl

noJiymapuii B HOPMaJIbHOW (MpAMOM) pAaBHOBEJIMKON a3UMYTaJIbHOU
npoekuuu JlamOepra, BBIYEPTUTH Ha HeWl reorpaduyeckue KOHTYPbI
MAaTEPUKOB M OKEAHOB, JJUIMIICHI HMCKAXEHUW W TEPEeHECTH C Tio0yca

opToapoMuIo 1o JuHUU M. ['opH — M. Jlobpoit Hagexapi.

Y cnoBus MOCTpOEHUSA:

1. I'maBusiit macurratd 1:160000000.

2. I'ycrora MmepuananoB u napasmienen — AL = Ap =15°.

CamocrosiTelbHO caenarb OOOCHOBaHHME B COOTBETCTBUU C  OOIIKMMHU
METOJUYECKIMH YKa3aHUSAMH, IPUMEPOM paccMOTpeHus 3a1anus B padote Ne 10 u
c(hOpMyIMPOBATH BOIIPOCHI C MOACHEHUSMH K HACTOSAILIEMY 33JaHUIO.

[TonHasg aHaNOrWs HACTOSIIETO 3aJaHMsl [0 CPABHEHUIO C IPEIbIIYLIHM
Hapymaercs. BTopelM BOpocOM, KOTOPBIM B OTJIMYMU OT PAaBHOIPOMEKYTOUYHBIX
CBOMCTB KapTorpaduyecKkoil CEeTKH MOCTPOEHHOW B mpoekmuu [locrens, momkeH
oOecreyuTh KapTorpa@uueckoil ceTke B Ipoekuuu JlamOepra — paBHOBEIUKHE
CBOMCTBA.

Bropoii Bompoc, T.e. BEIMYUHBI paANyCOB sl U300paKeHusl napajjenei B

MPOEKIUU JlamOGepTa PaCCUUTHIBAIOT o N (13%011 (571 dbopmyie:

O

1 : )
P =2R esin 5 ; B aTOl popmyJsie Bce ee ueHbl U3BECTHBI U JJI TOCTPOCHUS

napaanenu usodpaxaromeil skpatop (¢ = 0°) Bemmumna 2R! coorseTcTBYET
auaMeTpy Tiiodyca B 3aJlaHHOM MaciTabe, a BCE BBIPAKEHHE OIKCHIBACT

IPSIMOYTOJIbHBIM paBHOOEAPEHHBIN TPEYrOJbHUK, Y KOTOPOrO KATEThI SIBISIOTCS
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XopaaMu 1yr MepuauaHoB B 90°, a NpUMEHUTENIBHO K TPEYTOJIbHUKY, Y KOTOPOTO
KaTeThl TOJSPHBIA M DKBATOPHAIBHBIA paauychl TioOyca (mapa) — 3TO
runoteHy3a. lMmeHHo T1oT (akT, UYTO Xopja AYyrd MepujauaHa SBISETCA
TUTIOTEHY30M MPSMOYTOJIBHOTO TPEYroJIbHUKAa M UCHoib30Ban JlamOepT yis
JOCTH>KEHHUS PaBHOBEJIMKOCTH OMHUPAsiCh Ha U3BECTHYIO Teopemy lludaropa, us
KOTOpOW ClleyeT, YTO THUIOTEHy3a paBHa xopiae ayru B 90° onuceiBaer
OKPY>KHOCTb, IUJIOIIAb Kpyra KOTOpPOM paBHA IUIONIAAM MOJOBUHBI miapa. Eciou
IJI0ILA/b MOJIOBUHBI IIapa:
Sw 4R’
2 2
a SKp= 7Z',02, roe P = R\/E , TO

=27Z'R2’

2 2
Skp=7m(RV2)" =27R"
YTO U CJIEI0BANO JOKA3aTh.
Ha sTomM ocHOBaHMM MOXHO YTBEpXKIaTh, YTO MOJOOHBIMU CBOWCTBAMU
Oynyt obsajaTh BCe XOpPIbl, HEOOXOAUMBIE HaM JJi MOCTPOCHUS Mapajuiesiei, B
COOTBETCTBUU C 3aJlaHHON T'ycTOTOW. PemieHue sTOro Bompoca Takke ymoOHO

IMpCaACTaBUTb B BUJIC Ta6J'II/II_[BIZ

@ 0% | 15% | 30° | 45° | 60° | 75° | 90° (mmpora 3amanHoii

napajjieiau

2R? auaMeTp riaodyca

90% ¢ Jlyra MepuinaHa

90°—-¢ TOJIOBHHA YTJIa

2
. 90°—¢ GyHKIUS MPUIISKAIIETO yriia
sin———
2

o (mm) paanyc I TOCTPOCHHUS

napasuIeIu

u fanee kak B padore Ne 11.
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PabGora Nel4. PaccuurtaTh M HOCTPOUTH KAPTOrpapHUUECKyI0 CETKY MJis KapThl

Poccun B HOpMalIbHOM PaBHONPOMEKYTOUHOM KOHUYECKOM MPOCKLIHNHU
[ITonemes, BBIYEPTUTH HA HEM KOHTYP T'paHUL] Poccuu, 3JUIMIIChl MCKAKEHUN

U TIEPEHECTH ¢ TJI00yca opToapomuto 1o uauu CtaBpomnosis — MockBa.

VY cioBUs OCTPOEHUS:

1. I'maBabiid MacmTad 1:50000000

2. I'ycrora MmepuanaHoB U napayuienei — A4 =A@ =10°

3. IMapannens kacanus — ¢o= 50° c. 1.

4. OceBoit Mepuauan — 100° umm 90° B. 1.

3amaHue TpenycMaTpUBaeT, YTO KOHYC, IMPOJOJIbHAs OCh KOTOPOTO
COBMAJIAET C MOJIIPHOM OChIO IiIo0yca, COMPUKACAETCS C IMOBEPXHOCTHIO INI00yca
no mapaienu =50° c. m. Ota nuHUA OyJeT CHpOEKTUPOBaHA Ha MOBEPXHOCTH
KOHyca 0€3 MCKaK€HWUW (JMHUS HYJIEBBIX HCKakeHui). OcTanbHbIe Mapaieiau
OyAyT CIIpOEKTHpOBaHbI ¢ pacTsbkeHueM. llomroc riobdyca, mepexois B BEPILIUHY
KOHYCa, MOTSHET 32 COOOM MPUIIONSIPHBIE OTPE3KU MEPUANAHOB, YTO MPUXOAUTCS
Ha akBartopuio CeBepHoro JIemMOBUTOro OKeaHa W IOITOMY CEBEPHOM paMKOM
KapThl 3Ta 00JacTh MOXET ObITh oOpe3aHa. PacTskeHue MepuaIuaHoB
COMPOBOXKJAETCA WX COMMKEHHEM, KOTOpO€ HEOOXOIMMO YYUTHIBATh TMIPH
NOCTPOCHUM ceTKu. llepeuyncienHble OCOOCHHOCTH TMOCTPOEHMSI M obecreyar
PaBHOMPOMEKYTOUHbIE CBOMCTBA CETKH, T.€. MEPUAMAHBI NENAT Mapajjiesid Ha
paBHBIE OTPE3KH, a MapaJUIeNd JENAT MEPUINAHbl TAK)KE HAa paBHBbIE OTPE3KH, 32
UCKITIOUEHUEM YBEJIMUEHHOTO IPUMOJISIPHOTO OTpe3Ka.

Bun  kaprorpaguueckoii ceTKM M poJib  KOHyca  ONPEIEIHTH

CaMOCTOATCIIBHO.

Pacuer 1 noctpoenue.

R
1
1. Paccunrarh paguyc rio0yca B 3a1aHHOM Macmtabe — R = v

2. PaccuuTaTh BENMYMHY yria MEXIy MEpUANAHAMU C YU4E€TOM COJMKEHUS
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MEpPUMAHOB, T.€. YTOJ MEXAY JIMHUSIMHU, H300pakaloIMMHI MEpPUINaHbl Ha KOHYCe
—d. o0 =AlesiNngy

DTO 3HAYUT, YTO YroJI MEXIy MepuauaHamu Ha riao0yce (mmo 3aganuto 10°)
M300pa3UTCsl Ha KOHYCE MEHBIIKUM YIJIOM, HO MEPHUJHUAHbl COXPAHAT OLU(POBKY,
KOTOpas Obljia Ha KOHYCE.

3. Paccunrtarh BenUuuHy paguyca Juis U300paxeHus napajieiad KacaHusl.

o= Rtectggn

W3 mpuBeAeHHOTO B MPHIOKEHWH PUCYHKA BHUIHO, YTO 3Ta BEIMYHMHA

COOTBETCTBYET PACCTOSIHUIO OT BEPIIMHBI KOHYca J0 Napajulelid KacaHHsl.

CamMoCTOSITEIIbHO JO0Ka3aThb 3TO.

4. PaccunTaTh BEJIMYMHY PAJIMYCOB ISl M300paxKeHUs IPYrux napassene B

COOTBETCTBUHU C 33JIaHHOU TI'yCTOTOM M NPOTSKEHHOCTBIO Tepputopuu Poccnn no

27R' (9, — )

mupore P =Py + 360° r€ ¢o — IUPOTa MapaJUiend KacaHui U ¢ —

IMPOTa Napajviesiy, AJi1 KOTOPOW pacCUUThIBaeTCa paanyc — p. M3 npuBeaeHHOro
BBIPQXKEHUSI BUJHO, YTO OTHOLICHUE 2R k 360° COOTBETCTBYET JJIMHE IYI'!
MepHUIMaHa B OJUH rpaayc. Pa3sHOCTh (¢0-¢) COOTBETCTBYET PA3HOCTH IIUPOTHI
napajuienu kacanus (50° c. 111.) ¥ MHUPOTH NapaJUIeu JeXkalleld K CeBepy WM K
IOTY OT HEE, T.€. BeJIMUMHA KpaTHas 3aJaHHOW rycrore napamienen — Ap =10°. B
UTOTE PaJNYChl Ui U300paXKeHUsT HEOOXOIMMBIX Mapajiesied OyayT OTIMYaThCs
Ha BEJMYMHY Ayrd Mepuauana B 10°, 4To u obecrneyuBaeT paBHOIPOMEKYTOUHbIE
CBOMCTBA CETKH IO MIMPOTE (MEXAy MapaiefsiMi) Kak W IO JIONrore (Mexmy
MEpUIMaHaMu) HM3-32 PaBEHCTBA YIJOB MexAy MmMepuauanamu. [lostomy mporre

27R!

=—®
paccuuMTarth BETUYMHY OTpe3ka mepuauana B 10° (™~ 10° 360°

10°

) 1 Ha

3Ty BEJIMYUHY TI0CIIEN0BATENILHO YBEIMYMBATL MJIM YMEHBILATH PAINYC Mapajjieiu
KaCaHus - 0.
Hanpumep: Psoe = Po — e,
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sateM P70 = Peoe — L 100

P = Po L1 un

5. Iloctpoenune MepuInaHoB KapTorpaduueckon CeTKu

JI1st 3TOr0 OTHOCHUTENIBHO OCEBOTO MEpUAUaHa, KOTOPBIM MPOBOIAT Yepe3
TOYKY H300pa)Karol(yl0 MOJIIOC (BEpIIMHA KOHYCa) MO TPAHCHOPTUPY OTMETUTH
pacCUMTaHHBIE YIJIBI — B KOJIMYECTBE COOTBETCTBYIOLIEM IPOTSKEHHOCTH
TeppuTopun Poccuu mo 0JroTe W MPOBECTH YEpe3 HUX MpSMbIe JUHUHU, Kak
pavalIbHbIE JIYYH U3 TOYKH MOJIIOCA.

Crneayer mOMHUTh, 4TO OUU(PPOBKY MEPUAHAHBI COXPAHAT Ty, 4TO ObLIa Ha
rio0yce, a He KPaTHYI0 pacCYUTaHHYIO BeHduHe (J).

[TocTpoenune kapTorpaduueckoil CeTKM HAUWHAIOT C U300paXKEHUSI 0CEBOT0
MepuaMaHa. DTO NpsMas JUHUSA, KOTOpas IeIUT HU30paHHOe HJisi MOCTPOCHUS
MPOCTPAHCTBO (JINCT YEPTEKHOM OyMaru, CTpaHUIly B TE€TpaaH) MO BEPTUKAIU Ha
nBe yacTtu. JleBast momkHa ObITh Ha 1 cM Oombine mpaBod. B Hauane »Tol NTuHUU
(Ha HEKOTOPOM PACCTOSHUM OT Kpasg M30paHHOro JMcTa) cTaBiAT TO4Ky. OHa
COOTBETCTBYET NoOMOCy. CHUMMETPUYHO, BJIEBO W BIPAaBO OT 3TOH JIMHHUM I10
TPAHCIIOPTUPY OTKJIAJBIBAIOT PACCUUTAHHBIE YIJIbl MEXAY MepHIHaHamMu. ITO
3HAYUT, YTO Ha M300paK€HHBIM OCEBOW MepuIuaH, J0JAroTa KOTOPOro M3BECTHA,
NOJIOKWIA  CHATBIA ¢  Tio0yca  KOHYC  CHOPOEKTUPOBAHHOM  JIMHUH,
COOTBETCTBYIOILIEH OCEBOMY MEPUIUAHY.

B npyrux ciayyasx, pa3BopauyMBaeMblil B INIOCKOCTH KOHYC HE Pa3MECTHUTCS
B M30paHHOM IMpocTpaHcTBe. Yepe3 MoydeHHbIE OTMETKH B Mpeaenax Bceu
CTPaHHULIBI CTPOST NPSAMbIEC JIUHUM — MEPUIUAHBI, HE JOBOAS MX J0 TOYKH IOJIIOCA
Ha 2-3 cMm. lIMeHHO 3Ta 4YacTh CTyIIEHHS MEPUAMAHOB U OYyIeT HAXOJUThCS 3a
CEBEpHOM pamkol Kaprel. Ha oceBoM Mepuamane, cumTas OT IIOJIOCA,
OTKJIAJIbIBAIOT PACCTOSIHUE PABHOE Lo M OTUM PaJMYCOM, M3 TOUYKHM IIOJIFOCA B
npezenax BCeil CTpaHMIbl CTPOSAT mapajuieib Kacanus (¢o = 500 c. m.). 3arem, Ha

9TOM K€ JIMHUHU OCEBOI'0 MCEpuaraHa ACIal0T OTMETKHU JJIA IMOCTPOCHUS OCTAJIbHBIX

MapaJuieNie, OTKJIaJbIBasi OTPE3KH, PaBHBIC floo. Tak mMoay4aroT BEJITUYHUHBI
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paguycoB JJIs M300pakeHus napauieneit ¢ muporamu 60°, 70° u 80° k ceBepy oT
napasienu kacanus (¢o = 50°c.r.) u 40°, 30° — x rory ot He€. M3 Toro e meHrpa
(moJroca) CTPOSIT HAMEUEHHBIE TMapajjied B Mpeaenax Bced crpanullpl. Cruenyer
o0paTuTh BHUMAaHHE, YTO TOCTE Mapauienu ¢ muporoil 80° ocraeTcs 10 mojroca
paccTosiHhe, KOTOpO€ MPUMEPHO B JBa pasza Oojblie OTKiIaabiBaeMbix. OHO
00pa30BajoCh 3a CUET PACTSDKEHHS TPUIIOJSIPHBIX OTPE3KOB MEPHUIMAHOB, KOTIa
MOJIFOC CITPOCKTHUPOBAJICS B BEPIIMHY KOHYCA.

[TonydenHoe wn300pakeHHE KapTOrpauyecKol CETKH, ITO TOJIBKO YacTh
KOHYyCa, TOMNaBIasi Ha CTPAHUIly, HO W OHa OoJbie deMm Tepputopus Poccum.
HyxHyto TeppuTopHio HEOOXOJUMO OrpaHUYUTh CUCTEMOWM MPSIMBIX B3aUMHO-
NEPIEeHIUKYISAPHBIX ~ JTUHHUM, OOpa3yloluxX paMKy KapTbl. OTOT MpoIecc
Ha3bIBAECTCS KOMIIOHOBKOM KapTBhl.

JIns 1OCTpOEHHMsT BOCTOYHOM TIPAHMIBI HAWIATE TOYKY, B KOTOPOHU
nepecekarTcs mepuauad B 160° B. a. u mapamiens 50° c. 1I. U MPOBEOUTE YEpeE3
HEe BEPTUKAIBHYIO JIMHHUIO.

Jiiga  mocTpoeHus 3amagHOM TpaHUIBl HAWJAUTE TOYKY, B KOTOpPOH
nepecekaroTcs Mmepuanad B 30° B. 1. 1 mapayens 40° ¢. 1. ¥ TPOBEAUTE Yepe3 Hee
BEPTUKAIBHYIO JIMHUIO.

Jig  moCTpoeHMsT FOKHOM TpaHUUbl HAWIUATE TOYKY, B KOTOPOU
nepecekaroTcs Mmepuadad B 60° B. 1. 1 mapaimiens 30° ¢. 1. ¥ TPOBEAUTE Uuepe3 Hee
TOPU30HTAIBHYIO JJUHUIO.

J714  MOCTpOEHWsSI CEBEPHOM TPAHUIBI HAWJIUTE TOYKY, B KOTOPOU
nepecekarorcst Mepuauad B 180° B. A. u mapamiens 80° . 1. U IPOBEIUTE Yepe3
HEE TOPU3OHTAIBHYIO JIUHUIO.

[Tonck mepedncneHHbIX TOYEK BBIMOJHSIOT MO Kapre Poccrm HacTeHHOU
win B ['eorpaduyeckom atiace.

3aTeM Bce M300paKEHHUE CETKU 3a MpejeiaMu MOCTPOSHUS TPaHUI] YAAISIOT
U, OTCTYIHB BE3JIe HA 5 MM, CTPOST pPaMKY KapThl, B KOTOPOU Pa3HOCAT OIU(POBKY
MEpPUJMAHOB U Mapaijiesiei, MOAMMUCHIBAS IIHUPOTHl Yy KOHIIOB Mapajuiesned Ha

3ammajic 1 BOCTOKE, a JO0JII'OThl — Y KOHIIOB MCPHAMAHOB HAa CCBCPC U HOI'C paMKHU
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kapThl. Hag pamkoii momMemaroT Ha3BaHUE paObOoTHI U MO paMKOH — €€ MaciiTa0.

PaGora Ne 15. Paccuutarh W MOCTPOUTH KapTOrpapUUECKylO0 CETKY IS KapThl

CTaBpoIoapCKOro Kpasi B HOPMAJIBHOM NPSIMOYTOJIbHON HMUIMHAPUYECKON
IIPOEKIIMH, BBIYEPTUTh HA HEH KOHTYP TPAaHML Kpas U yKa3aTb BEJINYHUHBI

VCKQXCHUH HA KPAaWHUX YAAJICHbSX OT Mapajulesiv CeYECHUs.

VY ci10BUS MOCTPOEHHUS.

1. I'maBasiii MacmTad 1:2500000

2. I'ycrora MmepuanaHoB U napayuienei — A4 =A@ =1°

3. Iapannens ceuenust — Agp = 45° c. 1.

B noctpoeHnn UCHonab3y0T HHIMHAP, NIPOAOJIbHAs OCh KOTOPOI'O COBIANAET
C TOJISIPHOM OChIO TJI00YCa, HO TJABHOE, TOT LMUJIUHAP MEPECEKAeT MOBEPXHOCTh
robyca (st kapTtel CTaBpOIOJILCKOTO Kpasi) BAOJbL Mapajuienu 45° c. m. 1o
3HAYUT, YTO OHA M300pakaeTCsi Ha MOBEPXHOCTH MWJIMHPA 0€3 UCKaKESHUS (JIMHUS
HYJEBbIX HcKaxeHuil). [lapaimenn nexamme K ceBepy or 45° npum
POEKTUPOBAHUU OYyIyT YBEIMYEHBI JO €€ pa3MepoB, a JeKalme K Iory
COOTBETCTBEHHO YMEHBIIIEHBI 10 €€ pa3MepoB. BeauduHbl cxxaTUsl U PaCTSIKEHUS
HE3HAYUTENbHBIC (PAacCYUTaTh) T.K. MPOTSHKEHHOCTh Kpasi MO IMIUPOTE CUHUTAS K
ceBepy U K tory ot 45° c¢. m1. mapamiesu HeMHoruM Oosee 1°. IMenHoO mosTomy
napasiens B 45° ¢. 11. U BbIOpaHa Kak CpeMHHAs U KauyeCTBE Mapajieiy CEUeHHUS.

3HAUMT BCE Mapayuie i OyayT UMETh OJIHY JJIMHY, a 3TO MAJIbIC KPYTH.

MepI/II[I/IaHI)I IIpU IIPOCKTUPOBAHUHU HAa CTCHKH I_[I/IJII/IH,ZIpa COXpPaHAKT CBOIO

OJIMHY W ABJIAIOTCA OOJBIINMHA KpyramMi.

BremHui B CETKA OTPaKEHHBIN B Ha3BaHUU IPOEKIUU — IPSIMOYIOJIbHAs,
OOBSICHAETCA TE€M, YTO OTPE3KHM MEPHUAMAHOB U Mapajuiesied B OAWH Tpaayc, Kak
COOTBETCTBEHHO YacTH OOJIUINX U MAJIbIX KPYroB 00pa3yroT IpH MEepeCceUeHUH X

M300paXxaroluX MPsMbIX JIMHUH - MPSIMOYTOJIbHUK, BBITSIHYTBIM IO IIMPOTE.
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Pacuer n IMOCTPOCHUC

R

I _
1. Paccuurats paguyc rino0yca B 3aJJaHHOM MacIiTaoe: R = M

2. PaccuuTtaTh BENMYMHY  OTpe3Ka MepHAHaHa (MPOMEKYTKA MEXKIY

27R!
_— 0
360°

3. Paccuurtare BemuuuHy ~— OTpe3Ka mapaienud (MPOMEKYTKa MEXKTY

) X = Ap =

napayIeIsIMH

27R' e cos,
MepuauaHamu): V = 360°

e AA=

4. Onpeaenuts MO KapTe NpoTsSKEHHOCTh CTaBPOMOJbCKOTO Kpasl ¢ Iora Ha
ceBep (MO MIMPOTE) HE KAaK PA3HOCTh MIUPOT €ro KpaHUX TOYEK, a KPaTHYIO
3aJlaHHOM T'YCTOTE mapauiesiedt (OJJuH Ipajyc) U ee 4acTeid B MUHYTax.

5. OnpenenuTh O KapTe MPOTSKEHHOCTh CTaBpOIOILCKOTO Kpasd C 3amaja
Ha BOCTOK (IO JIOJITOTE) HE KaK Pa3HOCTh JIOJITOT €ro KpaHUX TOYEK, a KPaTHYIO
3aJJaHHOM I'YCTOTE€ MEPUIUAHOB (OAUH I'Paayc) U €e yacTel B MUHYTaX.

OTUMU  JEUCTBUSIMH  OMNPEAEISIIOT KOJMYECTBO IENBIX MPOMEKYTKOB
COOTBETCTBEHHO MEXKY Mapajule/isiIMA U MEpUIMaHAMK WX 4YacTel, TOCTaTOYHBIX
9TOOBI «HAKPBITH» TEPPUTOPUIO Kpash PACCUUTHIBAEMOW CETKOW, COTJIACHO
pa3Mepam.

Pesynbrarel ompenenieHMi 3amMCBIBAIOT MOCJENOBarenbHO. Hampumep:
40°+1°+1°+20°, a nox HUMH UX BEJIUYMHBI, COTJIACHO PACCUUTAHHBIM 3HAUYCHUAM X
nnu Y. CoryiacHO MOJYyYEeHHBIM pE3yJibTaTaM CTPOSIT CUCTEMY MPSMBIX B3aUMHO
NEPNEeHAUKYSPHBIX JMHUN (4acTedl mnapauiened M MEpHUJIMaHOB), KOTOPHIC
00pa3yloT KapTorpauueckyro CeTKy B 3aJaHHOW MPOEKIIMH, COOTBETCTBYIOIIYIO
pasMmepam u3odpakaeMon TepputTopur. OTCTYNUB OT MOJIYYEHHON CETKH Ha 5 MM,
CTPOSIT paMKy Oyaymiel KapThl ¢ OIU(POBKOI MEPUIUNAHOB U MapalIeIeH.

OcoOEHHOCTH TIOCTPOEHUSI JTaHHOM CETKH 3aKJI0YarTcs B TOM, 4TO,
paccuMTaB BENUYUHBI X W Y, T.€. pa3Mepbl OJHOW SYEHKU KapTorpaduyeckoi

CETKH, TMOJCYUTHIBAIOT, CKOJbKO HUX (UENbIX WM YacTeil) HYKHO, YTOOBI
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U300pa3uTh 33JaHHYIO TEPPUTOPUIO TIO LIUPOTE U JAOITOTE.

Jpyrue BapuaHThl MOCTPOEHUS KapTOrpapUUYECKUX CETOK PacCMOTPEHBI Ha
npumepe kaptel Poccuu, Korja M3 MOBEPXHOCTH KOHYca Oepercs TOJNbKO IO
4acTh, COOTBETCTBYIONIAS 3aJaHHON TEPPUTOPHUH, UM HA IPUMEPE KapT MUpPa, TIe
UCIOJIb3YETCS BCSI MPOTSKEHHOCTh IIWJIMHJIPA, COMPUKACAOIIAsICS C TJI00YCOM IO

AKBaTOPY.

3ajanne Ha jJoM: BwimoaHuTh pacdersl (6€3 MOCTpOoeHUs) KapTorpapuiecKux

CeTOK JJs psiia KapT B COOTBETCTBUM C BapUaHTaMU WHIUBUIYaJIbHBIX
3aJaHuil, HOMEpP KOTOPOrO0 COOTBETCTBYET IMOPSAIKOBOMY HOMEDPY (hamuiuu

CTYACHTA B CIIMCKC IIPCIIOAABATCIIA.

BapuanTel HHAMBUIyaIbHBIX 3a1aHUM:

Ne KapTa Mupa KapTa CeB. OJyIIapHsI kapta Poccun
T (pabota Ne 9) (pabota Ne 12) (pabota Ne 13)
1 2 3 4

1. 1:205000000 1:205000000 1:58500000
2. 1:210000000 1:200000000 1:59000000
3. 1:205000000 1:195000000 1:59500000
4, 1:220000000 1:190000000 1:60000000
5. 1:225000000 1:185000000 1:60500000
6. 1:230000000 1:180000000 1:61000000
7. 1:235000000 1:175000000 1:61500000
8. 1:240000000 1:170000000 1:62000000
Q. 1:245000000 1:165000000 1:62500000
10. 1:250000000 1:160000000 1:63000000
11. 1:255000000 1:155000000 1:63500000
12. 1:260000000 1:150000000 1:64000000
13. 1:265000000 1:145000000 1:64500000
14, 1:270000000 1:140000000 1:65000000
15. 1:275000000 1:135000000 1:65500000
16. 1:280000000 1:130000000 1:66000000
17. 1:285000000 1:125000000 1:66500000
18. 1:290000000 1:120000000 1:67000000
19. 1:295000000 1:125000000 1:67500000
20. 1:300000000 1:110000000 1:68000000

Ap=AL=20° Ap=AL=30° Ap=A\=15°
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npu ¢o = 60°c.1.

MeTtoandeckue peKOMEH AN,
1. ChopmynupoBats 3a1aHue.
2. Onpenenuts BUJ CETKH.
3. O00CHOBATH ITAIBI PACYETOB.

4. BBINIOTHUTH PaCUETHI.

Pa6ora Nel6. 3aBepmiuth paboTy ¢ KapTorpa@uuecKuMHu ceTKkaMu, 0OPMHUTH HX

KaK KapTbl Ha 34aJdHHYIO TCPPUTOPUIO W HANIAAHO IIOKa3aTb HUX

MaTEMaTHYCCKHUE CBOMCTBA.

Meronnueckue peKOMEH AN

310 uTOroBas paboTa, B X0/i€ KOTOPOl HEOOXOAUMO:

- IOCTPOUTH Ha TJI00YyCe OPTOAPOMY M0 33JaHHOMY HAIPABJICHUIO;

- IEPEHECTH €€ Ha MOCTPOECHHYIO KapTOrpa)uyecKyro CeTKYy;

- paccuMTaTh 3HAYEHUSI M U N U1 KKI0M CETKU;

- IOCTPOUTH AJUTUIICHI HCKAXKEHU;

- BBIMIOJIHUTh aHAJIW3 M OMKMCAHHWE MOCTPOEHHBIX CETOK MO €IUHOMY IUIaHy,
10 KOTOPOMY pacCMaTpUBAIOTCS MPOEKIIMHU HA JEKUUSAX, I 3TOr0 KPaTKo:

1. Onucarh NPUHIKIIBI TOCTPOCHHUSI, T.€. paclindpoBaTh MOJTHOE Ha3BaHUE
MTPOEKIINH.

2. Onucarb BUA MEPUANAHOB, TApAIIIEIEH U TPOMEKYTKOB MEKY HUMH.

3. Omnwucarth, XKelaTeabHO C KOHKPETHBIMU BEJIMYMHAMHU, XapakTep
pacnpenencHusl UCKaXEHUM, OTMETHUB IIOJIOKUTENBHBIE M OTPHULATEIBHBIE HX
YEPTHI.

4. OTMETUTH HA3HAYECHUE PACCMATPUBAEMOM ITPOEKIINH.

5. Yka3arb KOHKPETHOE ITPUMEHEHHUE.

Pexomenayemas jiureparypa u UnarepHer-pecypcsl
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OcHoBHas nUTEpaTypa:

1. Kykcos B.C. OcHoBbI reonesnu, kaprorpapuu U KOCMOa’pOCchbeMKu — M.:
H3n-Bo Axanemus, 2012.

2. Paxnos B.II. Kaprorpadus u I'UC. — M.: Axanemudeckuii mpoekt, 2011. —
214 c.

3. Uekamua C.M. OcnHoBbl kaptorpaduu, Tonorpapuu ©U HUHKECHEPHON
reoae3un. — M.: Akanemuueckuid mpoekt, 2013
JlomonHUTENbHAS TUTEPATYPA:

4. Kaprosenenue / Ilox pen. A.M. bepmsuta — M.: Acnekt-IIpecc, 2003. —
477 c.

5. Komuccaposa T.C. Kaprorpaduss ¢ ocHoBamu Tomorpaduu: yded. s
By30B. — M.: IIpocsemenne, 2001 — 181 c.
JlononHUTENbHAS TUTEPATYpA:

6. Kaprorpadust ¢ ocnoBamu Ttomorpaduu. Ilpaktukym: yue6. mocobue s
By30B / E.A. Uypunosa, H.H. Konocosa. — M.: JIpoda, 2004. — 128 c.

7. Inumkuna O.B. I[paktukym mo kaprorpaduu: Meroandeckoe mocooue. —
Vnan-Ynp: U3n-s80 BCI'TY, 2006. — 272 c.
HNHuTtpener-pecypcesr:

WWW.Qeotop.ru — kaTajaor pecypcoB KapTorpado-reoe3nuaecKoin oTpaciiu

www.geoblog.rgo.ru/blog/kartografia-gis/566.html — maTepuansr mo cozmanuio

Kaprorpadguyeckux npoekiui ¢ nomoiipo ['NC

MeToxmqecmle YKazaHud MO BBLIMOJHCHHUIO KYPCOBBIX paﬁoT y‘—Ie6HBIM
IINIAaHOM  KYPCOBBIX pa60T 1o AHUCHUIIIIMHC «KapTorpa(bH;I C OCHOBaMH

Tonorpagpuu» He MPeayCMOTPEHO.
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