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Annotation. The article examines the fundamental concepts of cartography that underlie practical
activities in the military sphere. The definition and classification of topographic and special maps is given,
the essence of cartographic projections used to create topographic maps is revealed. Coordinate systems
used in the Armed Forces and methods for measuring directional angles and azimuths on the map as key
elements for command and control, target designation and navigation are analyzed in detail

Keywords: topographic map, special map, map projection, coordinate system, geodetic coordinates,

flat rectangular coordinates, direction angle, azimuth

B cTaTbe paccmaTpuBaloTCA pyHAaAMeHTaslbHble MOHATUA KapTorpadumn, nexawme B
OCHOBE TpaKTU4YeCKon [OeAaTeNbHOCTM B BOEHHOW cdepe. [aeTca onpegeneHuve wu
Knaccupukauma Tonorpauyeckmx W creunasibHbiX KapT, pPacKpbiBaeTCA CYLWHOCTb
KapTorpauyecknx npoeKkuun, UCnosib3yeMblX AJ19 CO34aHUa Tornorpaduyeckux Kapt.
MoapobHO aHaNU3NPYIOTCA CUCTEMbI KOOPAUHAT, NpUMeHsieMble B Boopy>XeHHbIx Cunax, un
MEeTOANKN U3MepeHUs AUPEKLMOHHbIX YrJjoB M a3MMyTOB MO KapTe KaK KJYeBbIX
3/1IeMeHTOB A8 yNpaBieHUs BONCKaMU, LesieyKa3aHUsa U HaBUrayuu.

Knio4eBble cnoBa: Tornorpagpuyeckasa kKaprta, crieynasbHasa KapTa, KapTorpagpuyeckas
rnpoekuuns, CUCTeMa KOOPANHAT, reoae3ndyeckme KoopAWHaTbl, MJ10CKUe rpsamMoyrosibHble
KOOPANHAaTbI, ANPEKUNOHHbIN Yo, a3uMyT.

KapTa sBNfeTca OAHMM W3 OCHOBHbIX WUCTOYHWUKOB WHGMOPMaLUM O MEeCTHOCTU U
He3aMeHUMbIM WHCTPYMEHTOM YrpaBJ/ieHUs B BOEHHOM fesie. TOYHOCTb MJaHUPOBaHUA
onepauun, MaHéBpa cCuiamMm W CpepcTBaMu, BeAEeHUS OrHA W opraHm3aumu
B3aMMOLENCTBUS HaNpPsAMYHO 3aBUCUT OT KOPPEKTHOIM0 MCMOJIb30BaHMA KapTorpapunyecknx
MaTepuasioB. B ocHoBe rpamoTHOM paboTbl C KapTOWM JIEXUT MOHMMaHWE ee
MaTeMaTMYeCKON OCHOBbI: MPOEeKUUN, CUCTEMbl KOOpPAMHAT W MeTOAOB W3MepeHus
YrnoBbIX BesINYMH. [laHHasa CTaTbsa MOCBALLEHa cucTeMaTu3auum 3Tux 6a3oBbiX MOHATUN
NPUMEHNTENIbHO K HY>X[iaM BOEHHbIX CreunasncTos.

Tornorpagunyeckue v crneynasibHble KapThbl

Tonorpadunyeckass KapTa — 3To nogpobHoe, TO4YHOe N eanHoobpasHoe nsobpakeHune
3eMHOWN MOBEPXHOCTU Ha MJIOCKOCTW, CO3LaHHOe B onpefesieHHOW KapTorpadunyeckon
NPoOeKLunn, C MOMOLLbID CUCTEMbl YCJIOBHbIX 3HAKOB, OTO6parkaloWmx pacrnosioxeHue,
Ka4YeCTBEHHbIE N KOJINYECTBEHHbIE XapaKTepUCTUKKU, a TakXe CTPYKTypy 06beKkTosB
MeCTHOCTU 1 penbed [1]. OCHOBHbIMU CBONCTBaMU TOMOrpauyecknx KapT ABAAIOTCA:

[JOCTOBEPHOCTb M TOYHOCTb: COOTBETCTBME KapTorpaum4eckoro wnsobpa>keHus
peasibHOW MeCTHOCTU B YCTAHOBJIEHHbIX Npefesiax norpewHoCcTy.

HarnagHocTb: yao6CTBO 3pMTENbLHOr0 BOCAPUATUS NHDOPMaL UK.

M3MepuMoCTb: BO3MOXXHOCTb oOrnpefesieHns Mo KapTe KOOpAWHaT, pacCcTosHURA,
nJaowanen v BbICOT.

CneunanbHble KapTbl CO34al0TCA Ha Tonorpadnyeckon 0CHOBe C Lenblo oTobparkeHuns

ornpeanesieHHbIX KaTeropvn7| 006bEKTOB WM  ABNEHUN (Harlpleep, OOPOXHaA CeTb,
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rnaporpadus, pensed) nan s peweHns KOHKPEeTHbIX 3a4a4. K HUM OTHOCATCS:

TakTnyeckne (pabo4vme) kKapTbl: co3paBaemble wWTabamu Ona nnaHupoBaHusa 6oa ¢
HaHeceHneMm onepaTUBHON 0BCTaHOBKMN.

KapTbl CreunanbHOro cogep)XaHusa: as3poHaBUraLlMOHHbIE, HAaBUIMaLWOHHbIE MOPCKMeE,
KapTbl COCTOSAHUA OOPOr 1 Ap.

Moo packpoeM KapT B BOEHHOM [OE/I0NPOM3BOACTBE MOHUMAOT MPOLLECC NOLFOTOBKMU
KapT K MCMNOJIb30BaHMIO: MOAKJIENKY CMEXHbIX NMCTOB B 670KM (MO WMpuHE MNONoChI
O0ENCTBMN COEOWHEHNA), HaHeCeHMe KOOPAWMHATHOW (KWJOMETPOBOMN) CETKU, eCqin OHa
6blna obpesaHa, U APYryto NMOAroTOBUTENbHYO paboTy.

[Tpoekuunn Tornorpagpunyiecknx KapTt

Tak Kak 3eMasa UMMeeT CJIOXKHYI reomeTpuyeckyto dqopmy (cchepong), Aang
n3obpa)keHns ee NOBEPXHOCTM Ha MJIOCKOCTU MPUMEHSIOT KapTorpamnyeckme npoekuum
— MaTeMaTundeckme Crocobbl npeobpa3zoBaHns 3eMHOro anaunconaa Ha
KapTorpaunyeckyo MnAoCKoCTb. Jliobas npoeKkunss BHOCUT WCKaKeHUsa OJWH, YIJ/oB,
naowanen nnm gopm.

Ona cozpaHua Tonorpadguyeckmnx KapT MacwTabor 1:500 000 n KpyrnHee B CTpaHax
CHI  »u  MHOrMx  JOpyrux CTpaHax rpuMeHseTCca  rornepevyHo-LUuInHpuYecKas
paBHOYroabHas npoekuusa Naycca-Kptorepa [2]. Ee 0CHOBHbIE MPUHLUMbI:

3eMHOoN 3mncong yCNoBHO OeNNTCsa MmepuanaHamm Ha 60 wecturpagycHoix nnm 120
TpexrpagyCHbIX 30H.

Ka)xgas 30Ha npoeumpyeTcsa Ha BHYTPEHHIO0 BOKOBYIO MOBEPXHOCTb BOOOparkaemoro
uUnnaMHApa, OCb KOTOPOro pacrosioXkeHa B MJIOCKOCTU 3KBaTopa WU neprieHAnKynsapHa
0CEeBOMY MepuanaHy 30HbI.

Pa3BepTKa 3TOM MOBEPXHOCTM JaeT Mjockoe m3obparkeHue 30Hbl C MUHMMaJlbHbIMU
NCKaXXeHUAMU, KOTOpble CTPOro y4UThIBAKOTCSA MpU CO30aHUN KapT.

[naBHOe [OCTOMHCTBO npoekuun [aycca-Kpiorepa — pPaBHOYroJIbHOCTb: OHa
coxpaHsaeT 6e3 UCKa)KeHUs yribl MexAy HarnpaB/eHNAMU Ha MeCTHOCTW, YTO MO3BONSET
TOYHO M3MEPATb N0 KapTe asuMyTbl U AUPEKLUNOHHbLIE Yribl, YTO KPUTUYECKN Ba>KHO A4
BOEHHOI0 NPUMEHEeHMS.

CucTeMbl KOOpPAUHAT, MPUMEHsAeMble B BOMCKAX

Ona oOHO3HAYHOro onpegesieHnsa rMoJIOKEHUA TOYKM Ha KapTe M Ha MeCTHOCTU
MCNoJIb3YTCA CUCTEMbI KOOPpAMHAT.

Feorpaguyeckme KoopaAUHaTbl — 3TO YrJIOBble BENMYUHLI (lUMpoTa - B v gonroTta - L),
onpegensawouwme MNONOXKEHME  TOYKUM  OTHOCUTESIbHO  3KBAToOpa M HaydasIbHOro
(FpHBMYCKOro) MepuanaHa. B BOeHHOW nMpakTuke ucnonb3yrTca ana obuwero
OPUEHTUPOBaHUSA, Leseyka3aHMa Ha 60nblMX PacCTOAHUAX W NpU B3aUMOOENCTBUN C

CninamMm Q)J'IOTa n aBnauyunn.
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Mnockmne NpAMOYroJsibHble KOOpAMHAThLlI (KM1oMeTpoBasd CeTKa) — OCHOBHasdA CUCTeMa
nna paboTbl Ha Tonorpaguyecknx KapTax B npefenax ogHowm 30HblI Maycca-Kpiorepa. Ee
NPUHUNNbI:

3a Ha4vano KoopAMHaT B Ka)KOOW 30He YCJIOBHO MPUHUMAETCHA TOo4Ka nepecevyeHus
0CEeBOro MepugnmaHa 30Hbl C 3KBAaTOPOM.

Ons ycTpaHeHMa oTpuuaTesibHbIX 3HAaYeHUN KOOPAMHAT BBOAAT JIOXKHbIE BOCTOYHbIE
cMewleHuUs: K opagunHaTe Y npubasnatoT 500 kKM, a nepen HOMEPOM 30HbI CTaBAT LUGPY
30Hbl (Hanpumep, X = 6 567 250, Y = 4 321 800 o03HavaeT 6-t0 30HY).

Ha KapTy HaHOCUTCA ceTKa B3auMMHO MepneHANKYNAPHbIX JIMHWUKA, napanfesbHbIX
0CEBOMY MepuanaHy (BepTuKalbHble) U 3KBaToOpy (ropm3oHTasibHbie). DTa CeTKa
Ha3blBaeTCA KOOPAWHATHOW WIN KUIOMETPOBOW, TaK KakK ee JINHUW MpoBefeHbl Yyepes3
Lesioe Yncsio KMJIoMeTpoB.

KoopOnHaTbl TOYKM OMNpedensaloTCcad Kak pacCTosHUA (B MeTpax) OT ee MPOoeKUUn Ha
OCW KoopauHaT.

MonapHas n OGunNonapHas CUCTEeMbl KOOPAWHAT WCNOMb3YIOTCA ANA LUesieyKa3aHus
OTHOCUTEJIbHO N3BECTHOIr0 NyHKTa (opneHTuMpa) Ha Hebonbllon Naowaan.

N3mepeHve aAnpeKLUMOHHbIX YIr/10B U a3MMyTOB 0 KapTe

OpveHTupoBaHMe Ha MeCTHOCTU W Uuesieyka3aHue HeBO3MOXXHbl 6e3 onpeneneHums
HanpaBneHun. OCHOBHbIMW YrI0BbIMA BeAMYUHAMUN ABAAIOTCA OUPEKLUOHHBIA Yron wu
a3nMyT.

ONpeKUMoHHbIN yron (o) — 3TO yroJj, usMepseMbll Ha KapTe Mo XoA4y 4acoBoun
cTpenkn ot 0° po 360° mexay ceBepHbIM HarnpaB/ieHNEeM BepTUKAJIbHOWN JINHUK
KNJIOMETPOBOWM CETKW N HampaBaeHneM Ha 0bbekT [3]. OH namMepseTcsa HeEMOCPEACTBEHHO
Mo KapTe C MOMOLLbIO TPaHCMopTMpa, XopLoyrioMmepa nan apTUINIEPUNCKOro Kpyra.

WNCTUHHBIN  a3umyT (AM) — yroa Mexpay CeBepHbIM HarnpaBleHNeM WUCTUHHOIO
(reorpachuyeckoro) mepmanaHa U HanpasaeHuemM Ha 06bekT. OT AMPEKLMNOHHOro yria
OT/INYAETCA Ha BeNNYnHY cONmxeHns mepnamnaHoB (y), yKa3aHHYI Ha KapTe nog H>XHON
pamkon: Am = a + y. ConmxeHne mMepnamaHoB — yros Mexay UCTUHHbIM MepuanaHoM
TOYKM U JINHWEN, Napasisie/lbHON 0CEeBOMY MepuanaHy 30HbI.

MopsanoK n3mMepeHna OUPEKLMOHHOro yria rno Kapre:

Yepes HayasilbHY U KOHEYHYI0 TOYKY HanpaBJsieHUsA NPOBECTU TOHKYIO NPAMYIO JIMHUIO
annHon 6onee pagnyca n3MepeHnsa TpaHcnopTupa.

LleHTp TpaHcnopTupa COBMECTUTb C TOYKOW MepecevyeHUs MNpoBeOeHHON JIMHUK C
BEPTUKASIbHON JIMHUNEN KNJIOMETPOBOW CETKMN.

CoBMeCcTUTb HyfieBoe neneHune TpaHcnoptupa (0° wnm 180°) C cCeBepHbIM

HarnpaBjeHnem KVIJ'IOMeTpOBOIZ CEeTKMWN.
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CHATb OTCYET MO LWKase TpaHcnopTMpa B CTOPOHY 3aaHHOro HarpasJsieHnsa (no xony
4acoBoW CTpesikn). MonyvyeHHbIn yron byaet OUPEeKLNOHHBIM YT JIOM.

Ona nepexofa OT AMPEKLNOHHOIO yrfia K MarHUTHOMY asuMmyTy (AM), nsmepsemMmomy C
NOMOLLbIO KOMMaca Ha MeCTHOCTHU, UCMob3yeTcs hopMyna:

AM = o - & + Y, rae & — CKJIOHEHMe MarHUTHOW CTpesiku (TakXXe yKa3blBaeTCs Ha
KapTe).

3aknto4eHne

Takum obpasom, rpaMOTHOE NCMOJIb30BaHNE Tornorpauyecknx 1 cneunasbHbiX KapT B
BOEHHOM pene 6a3npyeTcsa Ha CTPOron MaTeMaTM4eCKoM OCHOBe. 3HaHMe ocobeHHOoCTeNn
npoekumn Tlaycca-Kptorepa ro3BonseT MOHMMaTb Npupody  Hens3bexHblX, HO
yyYuTbiBaeMblX McKakeHun. CBoboaHoe BriageHue cuctemaMm KoopamHaT obecrnevmsBaeT
TOYHOe ornpefesieHMe MeCTOMOJIOXKEHUSA U uefeyKa3aHue. HaBblK  M3MepeHus
OVIPEKLMOHHbLIX YIJI0B N rnepecyeTa UX B a3nuMyTbl SBJISIETCA KpPaeyroJibHbIM KaMHeM A5
HaBuraumu, opraHusaumm OrHA W YyrnpasieHUa noApasfesieHNsMM Ha He3HaKOMOW
MeCTHOCTU. COBOKYMHOCTb 3TUX 3HaHWUN COCTaBAAET (PyHOAMeHTasIbHYl0 COCTaBJISIOLLYIO

06L1LEBONCKOBON N TaKTUYECKOM MOArOTOBKN 0h1LEPCKOro CoOCTaBa.

CNMACOK JIUTEPATYPbI:

1. KynpuH A.M. KapTtoBegeHue. Obuwas Teopus kapT. - M.: Hegpa, 1981.

2. CepanuHac b.b. MaTemaTnyeckas kaptorpagus. - M.: Akagemmnyeckmn MNMpoekT, 2005.

3. CnpaBoYHUK oduuepa No Tornorpauyecknm n cneunasbHbiM KapTam. - M.: BoeHnsgaT,
1985.

4. YcnoBHble 3HaKW Anga Tonorpadunyecknx kapT mMacwTabos 1:25 000 - 1:100 000. - M.:
PUL, BTC, 2004.

5. Koxarysnos H.C. «BoeHHas Tonorpadus»: y4yebHoe nocobume MNeTponasnoBck 2024 roa.

6. «BoeHHasa Tomorpagua»: y4ebHUK gns BOEHHbIX yumnuu, - MockBa. BoeHmzpgat 2020
roA.

7. «CoBpeMeHHble MeToAbl BOeHHoW KapTtorpacpum wu TUC»: - CaHkT-NMutepbypr.
N3paTenbcTBO BOoeHHOW Akagemum 2021 roga.

8. «MpumeHeHne BIJIA B BOeHHOW pa3Befke»: - MockBa. HayyHbI XypHan «BoeHHble
TexHonornm» 2022 roga.

9. «['eonHpOPMaLNOHHbIE CUCTEMbI B BOEHHOM pgene»: - MockBa. WM34aTenbCcTBO
«TexHoctepa» 2023 rog.

REFERENCES:

1. Kuprin A.M. Kartovedenie. Obschaya teoriya kart. - M.: Nedra, 1981.

2. Serapinas B.B. Matematicheskaya kartografiya. - M.: Akademicheskiy Proekt, 2005.

3. Spravochnik ofitsera po topograficheskim i spetsialnym kartam. - M.: Voenizdat, 1985.

253



KP ¥¥Y AKAOEMUACBIHbIH, XABAPLLBICbI / BECTHUK AKALEMUW HI" PK / BULLETIN OF THE NGA RK, 2026, Ne 61 (3)

. Uslovnye znaki dlya topograficheskikh kart masshtabov 1:25 000 - 1:100 000. - M.: RITs
VTS, 2004.

5. Kozhagulov N.S. «Voennaya topografiya»: uchebnoe posobie Petropavlovsk 2024 god.

. «Voennaya topografiya»: uchebnik dlya voennykh uchilisch - Moskva. Voenizdat 2020
god.

. «Sovremennye metody voennoy Kkartografii i GIS»: - Sankt-Piterburg. lzdatelstvo
voennoy Akademii 2021 god.

. «Primenenie BPLA v voennoy razvedke»: - Moskva. Nauchnyy zhurnal «Voennye
tekhnologii» 2022 god.

. «Geoinformatsionnye sistemy v voennom dele»: - Moskva. lzdatelstvo «Tekhnosfera»
2023 god.

254



XKypHan 2011 xbingaH welFa 6acTagbl KasakcTaH Pecnybnmkachl ¥NTThIK yaHbl akageMUAaCbiHbIH
6acbinibiMbl Bac pefakTopbl NOJKOBHUK A.K. TOKbILEB
FoinbiMu-6iniMm 6epy xxypHansbl «KasakctaH Pecnybnukachl YATTbIK Y/laHbl aKaeMUACbIHbIH,
XABAPLUbBICbI» - «<BECTHUK AkapeMun HauuoHanbHoM reapaum Pecny6saukm KasaxcraH»
KasakcTtaH Pecnybnukacel AKnapaT >XKoHe KoFaMAblK AaMy MUHUCTPAIriHiH, AKnapaTraHabipy
KoMmuTeTiHpe TipkenreH, 28 KasaH 2022 . Ne KZ73VPY00058079 kyaniri.
XypHasn KP Fx)KEM FxXXBCCKK ackepu ic XXoHe Kayinci3aik 6ovibiHWa Heri3ri KopbITbiHAbIapAbl
xapusnayfa, YCblIHFaH FblJibiIMy 6acbl/1biM
(2023 xbinFbl 28 cayipaeri Ne 188 6yvipbifbl)
PepakuunsHbiH MeKeH-Xalbl MeH TesnedoHbl: 150009, MNMeTponasn Kanackl, XK. KnsaTtos K., 6.
Ka3akcTaH Pecnybnumkachl ¥ATTbIK YaHbIHbIH, akaAeMUAChHI.
OCKepU-FbINIbIMU OpTanblFbl TenedgoH: (8 7152) 50-78-88, Ten./cakc: (8 7152) 50-74-83; E-mail:
Vestnik@ang.edu.kz
XKypHan XblfiblHa 4 peT WhbiFapbliaabl
Makana aBTopiapbiHbIH NiKipaepi pegakumsa KeskapacblH bingipmenai
XKypHan unsgaetca ¢ 2011 roga U3paHne Akagemumn HaumoHanbHowm reapaum Pecnybnnkun KasaxcTtaH
NaBHbIN pefakTop NOJKOBHMK Tokywes A.K.
Hay4yHo-obpa3oBaTesibHbIN XXypHan «KaszakcTtaH Pecnybnukacbl YATTbIK YJ1aHbl
akapgeMuacbiHbiH, XABAPLLUbBICbl» - <xBECTHUK AkapemMuu HaunoHanbHoMW reapauu Pecnybauku
KasaxctaH» 3aperncrtpupoBaH B Komutete uHdopmauum MuHucrtepcrea uHopMaumm m
obuiecTBeHHOro passutus Pecny6nuku KasaxcraH, ceupertensctBo Ne KZ73VPY00058079 ot 28
oKTAOpsa 2022 r.
XypHan pekomeHaoBaH KOKCHuBO MHuBO PK ans nybavkaumm 0CHOBHbIX PE3yJIbTaToB Mo
BoeHHoMy aeny v 6ezonacHocTu (Mpuka3 Ne 188 o1 28 anpesnsi 2023 roga)

Appec n TenedoH pegakunm: 150009, r. NMeTponasnosck, yn. XK. KnsaTtosa, 6, Akagemus
HauwvioHanbHoOM reapaoun Pecnybnnkm KasaxcTaH.
BoeHHO-Hay4HbIN LeHTp. TenedoH: (8 7152) 50-78-88, Ten./pakc: (8 7152) 50-74-83; E-mail:
Vestnik@ang.edu.kz
’KypHan BbIXoOauT 4 pasa B rop
MHeHMS aBTOPOB He OTPaXKaloT TOYKY 3peHUs pefakumm
The magazine has been published since 2011. Publication of the Academy of the National Guard of
the Republic of Kazakhstan Editor-in-chief Colonel Tokushev A.K.

The scientific and educational journal "Kazakhstan Republikasy Ultty Ultans

akademiyasyny KHABARSHYSY" - "BULLETIN of the Academy of the National Guard of the
Republic of Kazakhstan" is registered with the Information Committee of the Ministry of

Information and Social Development of the Republic of Kazakhstan, certificate No.

KZ73VPY00058079 of October 28, 2022

The journal is recommended by KOKSNiVO MNiVO RK for the publication of the main results on
military affairs and security (Order No. 188 of April 28, 2023)

Address and telephone number of the editorial office: 150009, Petropavlovsk, st. Zh. Kizatova, 6,
Academy of the National Guard of the Republic of Kazakhstan.



Military Science Center. Telephone: (8 7152) 50-78-88, Tel./Fax: (8 7152) 50-74-83; E-mail:
Vestnik@ang.edu.kz
The magazine is published 4 times a year

Authors' opinions do not reflect the opinion of the editors



bacyra 28.08.2026 k. ko KoHpLiael. @opmatel 60x84/8
OdceTt daceumbIMBL OdceT Kara3pl. 34,8 ecenTi 6acra Tabarkl.
Tapanevel 25 nana.

bacnaxananpiH MekeH-xkaiibl: 150009, Tletponasn k., K. Kuzatos k., 6,
Kazakctan PecnyOnukachl ¥ATTBIK YJIaHbI aKaIeMHACKI
OCKEePH-FBUILIMH OPTAJIBIFEI

[Togmacano B meuath 28.08.2026 . @opmat 60x84/8
[Teuats odcetHasn. bymara opcernasd. Yu.-u3a. im. 34,8 m.1. Tupax 25 ok3.

Anpec Tunorpadum: 150009, t. Ilerponasnosck, yi. XK. KuzaToga, 6,
Axanemusa HanmonaasHoi reapauu Pecrydmmku Kazaxcran
BoeHHO-Hay4HBIH LIEHTP



