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Iloceawaemcs enyuke Mapeapume

BeBepeHue

CnyTHUKOBasI paayvOHAaBUralusl SIBJSIETCSI OAHUM M3 MEePCIEeKTUBHbIX
HampapIeHUI MPUKIATHON KOCMOHABTUKM. CITyTHUKOBBIE HABUTAIIOH-
Heie cuctembl (CHC), B 0011ieM cilyyae, MOTYT HailTU IIpUMEHEHHE Be3Ie,
KpOMe MECT, TJIe HeJIb3s IPUHUMATh CITyTHUKOBbIE HABUTAIITMOHHEIE CUT-
Hajbl, T. €. B 30AaHUAIX, OO 3eMiieli, mmod Bomoir u T. 1. JIoOoil, KoMy
HY>XHO 3HaTb, 1€ OH HAXOAMTCS M OTKyIa TpHIIe, Kak eMy I1o0paTbCs
JI0 HY>KHOTO MECTa, C KaKOW CKOPOCTBIO OH ABIKETCS M KOTma JoOepeTcs
JI0 1IeJIM, MOXeT BocmoJib3oBaThesl yeinyraMmu CHC. [locTtaToyHO 1IMpo-
koe pacnpoctpaHeHne CHC HaxomsdT B aBMalMM (Ha KOMMEPUYECKUX U
JIIOOUTEILCKUX CcaMoJieTaX), B MOPCKOM IPO(eCCUOHAIBHOM M JIIOOU-
TEJIbCKOM CYIOBOXICHUM, B aBTOMOOWJISIX M aBTOMOOWJIBHOM TpaHC-
nopte, CpeAd JOWTeNel Ienero, ropHOro, BOAHOIO M JIbDKHOIO
Typu3Ma, CPeAIy TeOJIOTOB, OXOTHUKOB, PHIOOJIOBOB M BEJIOCUIICAVICTOB.
OcobeHHOo spKo Tose3Hble cBoiictBa CHC nposBasiioTes mpu UX UCHOJb-
30BaHUY B OOJBIIMX TOpOmAxX: MPY HAJMIMU Ha aBTOMOOWIIC HaBUTALIH-
OHHOro O0OPYIOBAaHUSI U COOTBETCTBYIOILIEH 3JIEKTPOHHOM KapThl AOCTa-
TOYHO YyKa3aTb KOHEYHBIM IMyHKT CJemOBaHUS, Mocje 4ero O0pTOBOit
KOMITBIOTEP aBTOMATUUYECKHN pa3paboTaeT MapIIpyT OT TEKYIIETO MeCTO-
TTOJIOKEHMS 10 MyHKTa Ha3HAUYeHMS M B TIpoIIecCe MBMKEHUs OyIeT IofI-
cKa3bIBaTh (rojocoM!), rae MoBEPHYTh, II€ MEPECTPOUTHLCS U T. II.

CHC nepBoro nokonenus — cucreMa TRANSIT (CIITA) u HUKAIA
(CCCP) — 6bumi co3maHbl M BBeIEHBI B 9KCIUTyaTauuio B 1960-e romsl.
Bbonee cosepuienHbie CHC BTOporo mokojeHUs Hayaau CO3[aBaThCs B
cepenure 1980-x. Peanmmzauma takoiit CHC B CHIA mox Ha3BaHuEM
NAVSTAR (NAVigation Satellite providing Time And Range — HaBura-
LIMOHHAs CITYyTHUKOBAasA CUCTeMa JIJIST M3MEePEHHS BpeMEHN U MECTOIIONIO-
KeHus) [3] Hauanach B cepeaurHe 1977 r. ¢ 3amycka MepBOro CITyTHUKA.
C 1983 1. cucrema ObUTa OTKPBITA JJII MCIOJb30BaHUSI B I'pakKIaHCKUX
ueisix, ¢ 1991 r. cHaThl orpaHudeHus Ha nipoaaxy GPS obopynoBaHus B
ctpanbl ObiBlIero CCCP. B 1993 r. cuctema Obl1a MOJTHOCTBIO pa3Bep-
HyTa. 3aTpaThl Ha ee peaar3aluio IpeBbiciiv 15 Mipa. moutapos CIIIA,
a oxonbl oT mpogaxu GPS obopynoBaHusI JOCTUTIM B HacTosiiliee Oosiee
$100 maopa. B mocnenyrolieM MOABWIOCH 0ojiee  pacipoCTpaHEHHOE
HazBaHue — GPS (Global Positioning System) — ro0anbHasi cuctema
MO3ULMOHUPOBAHUS (MECTOOTIPENEICHMS).

Poccuiickag cucrema, aHajgorngHag 1o HasHadeHUio GPS, Hasbl-
Baetcsa [JIOHACC (IJIO6anbHas HABuraunoHHass CroyTHUKOBas
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Cucrema) [2, 6—S8]. IlepBhIif 3amycK cryTHHUKa Mo Tmporpamme [J10-
HACC (Kocmoc 1413) coctosuicst 12 oktsi6pst 1982 roga. Cucrema
ITTOHACC Oblna oduuMaibHO TPUHSTA B 9KCIUTyaTaluio 24 CeH-
T6ps 1993 roma npu ycaoBuM pa3BepThiBaHUS 1ITATHOU OpOUTATBLHOMN
CTPYKTYphl (24 cnytHUKa) B 1995 romy. OmHako 10 CUX MOP MMeElolle-
€cs Ha pbIHKE HAaBUTAallMOHHOE O0OpYIOBaHUE MPEACTABICHO M3IEIM-
saMu GPS paznuuHbIx 3apyOeKHbIX KOMMAHWK M B MEPBYIO OYepedb
aMepuKaHcKMX. Takoe MojioxXeHue Hea SIBASeTCSl OMHUM M3 MHOTO-
YUCJIEHHBIX TIPUMEPOB OTCYTCTBUS B CTpaHe OoJiee IOIyTopa IecsTKa
JIET PaYMTENIbHOTO XO35IMHA, 3a00TAIIErocsT O TPECTKEe CTPaHbI, OBIB-
LIeil B CBOE BpPeMs JIMIAEPOM B OCBOEHMHU KOCMOCA.

IIpennaraemass BHUMaHUIO YWTATENIS] KHUTA COOCPXKWT IISATH TJaB U
MPUIOXKEHUE.

B mepBoii r1aBe nmpuBeAeHBI KpaTKME CBEICHMS M3 T€ONe3Un, HE00-
XOAUMBIE JUIS TOHMMAaHMS 3aJa4, pelaeMblX Mpy OMpeneeHU MeCTO-
nojoxeHus ¢ nmomoiupio CHC.

Bo BTOpoIt T1aBe onmcansl yriomuHaImecs Beie CHC u ux mpu-
MEHEHMUSI I pelIeHUsT pa3HOOOpa3HBIX 3a1ay MO3UIUMOHUPOBAHMSI.

B TpeTheil TmaBe mpuBeneHO MOAPOOHOE ONMKMCAaHWe HAaBUTAIIMOHHOM
nporpaMmmbl OziExplorer, HIMPOKO MCIOJb3YyeMOI B IEPEHOCHBIX U Kap-
MAaHHBIX KOMITBIOTEpAX, a TakKKe e MPUMEHEeHUe TS TIPUBI3KM HaBUTa-
IIMOHHBIX KapT UIT KapMaHHOTO KOMIIbIoTepa Psion.

B uyerBepToli mMaBe KpaTKO pacCMOTPEHbl HABUTAlMOHHBIE IIPO-
rpammbl MHI'UU'T MapGPS, TUC Pycca, PocketGPS Pro, ITanmMI'MIC-
GPS, City Guide (mpoexktsl [TIPOBK HET u MOHUTOPUHT), nipo-
rpaMMBbl 111 MOOMJIBHBIX TeJe(OHOB M OoJiee MOAPOOHO — IIporpaMma
HABUTEJ HABUI'ATOP c MHoXecTBOM (YHKIIMIA, B YaCTHOCTH,
¢ yHKIMEe aBTOMATUUECKONM MPOKJIAAKN MaplIpyTa ¢ Y4eTOM aBTOMO-
OMIBHBIX TTPOOOK, BU3YAITBHBIMU U TOJIOCOBBIMHU TTOICKA3KaMU TIPH CJIe-
JIOBAaHUU 10 MaplIpyTy.

B maroii rmaBe mpuBeAeHO ONMMCAHUE TTOIMYJISIPHOTO KapTorpaduiec-
koro penakropa GPSMapEdit ayist co3naHust CoOOCTBEHHBIX KapT (BKIIIO-
yasg MaplIpyTU3MpPyeMble) M UX TIPEACTABICHUST B pa3IMYHBIX KapTorpa-
(pmuecknx dopmaTax, yTO BaKHO IIPY KOHBEPTALIMM B HYXXHBIN (hopMaT
OecriaTHbIX KapT U3 MHTEpHET M ApYyrux MCTOYHUKOB.B mpuioxenun
MIPUBENIEH CITMCOK TEPMUHOB M COKpAIIEHMI, NCITOIb3yeMBIX B TEXHUKE
CHC u ee mpmiIoXeHsX.

3amMeyaHus, TOXeNTaHUs U TPEIIOXKEHUST HaIpaBJsIiiTe IO ampecy:
123242, MockBa, a/ 20, uzn-so «COJIOH-IIpecc»; aeKkTpoHHas royvTa:
tr@coba.ru; dakc: (095) 252-7203; tenedoH: (095) 254-44-10, a Takxke
HEIOCPEICTBEHHO aBTOpaM IO 3JIEKTPOHHON 1mouTe: wkarl@rambler.ru.

4



&«

«COJIOH»

1. KpaTtkme cBepeHus us reope3svm

B-

KonupoBaHue 1 pa3MellleHHe TaHHBIX MaTepuaaoB Ha Web-caiiTax ¥ Apyrux
5 { CMMU 6e3 nmucbMeHHOTO pa3pellieHus Peaakluy MpecienyeTcss B aiMUHUCT-
) PaTUBHOM M YTOJIOBHOM TIOpPSIIKE B COOTBETCTBUU C 3aKOHOM PD.

CioBo «reone3usi» ITPON30LIJIO OT I'p€YECCKUX CJIIOB «gC€» — 3EMJIA U
«dazomai» — pasgeiiaro, ACa0 Ha 4aCTu, T. €. T€OAC3UA — ITO 3EMJIC-
pasgcji€eHUE, 41O COOTBETCTBOBAJIO €€ COACPXAaHMIO Ha HayaJlbHOM

9Taric

pa3BUTHUA. TaK, B Erunre 3aJ10JIT0 10 HallEeH SpPbl UBMEPATINCH

pasMepsl 3eMeJIbHBIX YY4aCTKOB, CTPOMJINCH OPOCHUTEIBHBIE CUCTEMBI, —
BCE 3TO BBIMOJHIOCH C YY4ACTUEM T'€0IE3UCTOB.
B Hacrosilee BpeMs reofesus peliaer cieayroolnue 3agauu [1]:

ornpeneseHue (GuUrypbl, pasMepoB M TPaBUTALIMOHHOTO TMOJIS
3emiu;

pacnpocTpaHeHWe €IUHON CUCTEMbl KOOPAMHAT Ha TePPUTOPUIO
OTIEJIbHOTO TOCyIapCcTBa, KOHTUHEHTA U BCEW 3eMJIU B LIEJIOM;
U300paXeHUe YYacTKOB MOBEPXHOCTU 3eMJIM Ha Tomorpaduyec-
KMX KapTax M IJIaHax;

U3ydyeHUe M100aIbHBIX CMEIEHUI 0JI0KOB 36MHOM KOpHI;
co3naHue U BHelpeHue reouHdopmalmoHHbix cucteM (I'MC);
CO3JJaHUE TOCYIApPCTBEHHBIX M JIOKAJbHBIX KadacCTPOB: 3eMeJb-
HOTO0, BOIHOTO, JIECHOTO, TOPOJCKOTO U T. [I.;
Tonorpado-reoae3nueckoe obecreyeHue neIuMUTaIu (orpeae-
JIeHUs1) U JeMapkKauuu (00O3HayeHUs) TOCyIapCTBEHHOW Trpa-
Huipl Poccuu;

pa3paboTKa W BHEApPEHUE CTaHAApTOB B 00JlacTU LU(PPOBOTO
KapTorpaupoBaHusi;

cozgaHue 1GPOBBIX U 2JIEKTPOHHBIX KapT U UX OAHKOB JaHHBIX;
pa3paboTKa KOHLEMIMHU U TOCyAapCTBEHHOU MporpaMMbl MOBCeE-
MECTHOro TMepexoJa Ha CHYTHUKOBbIE METOAbl aBTOHOMHOIO
ornpeeeHusT KOOPAUHAT;

CO3JaHUe KOMIUIEKCHOTO HallMOHaJIbHOTO atiaca Poccuu.

an/IBOI[I/IMBIC HMNXE CBC€ACHUSA B34ATbl B OCHOBHOM U3 yqe6Horo

mocoo

ust [1].

1.1. NoHaTtue o purype Semnu

®urypy 3emam B TIepBOM TPUOIIDKEHUM MOXKHO CUMUTATH IIIAPOM.
ITockonbky 3emist BpalllaeTcsi BOKPYI OCH, TO, COIVIACHO 3aKOHaM
¢u3ukm, oHa JOKHA OBITh CIUIIOCHYTA Yy IOJIOCOB. I1o3TOMY BO BTO-
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pOM TIPUOMMKEHUM 3eMJII0 TIPUHUMAIOT 3a DJUTMIICOMI BpalllcHUS; B
HEKOTOPBIX CIYYasax €€ CUMTAIOT TPEXOCHBIM 3JUIMIICOMIOM.

B Monmenu mapooOpa3Hoii 3eMiin €€ ITIOBEPXHOCTh UMeeT chepudec-
Kylo (opMy; 37eCh BaXeH JHUIlb paauyc cdepbl, a BCe OCTabHOE —
MOpCKHE€ BITAAWHBI, TOPbI, PaBHUHBI — HECYIIECTBEHHO. Momeib
BJIJTMTICOM A BpAllleHUs] UMEET JABE XapaKTepUCTUKU: pa3Mepbl 00IbIION
U Majioil mosyoceil. B aToit Momesau MCHOJb3yeTcsl TeOMETPUsT DJUIMUII-
coupa BpallleHUsI, KOTopas HaMHOTO CJIOXKHEEe TeOMETPUU CPephl, XOTS
paspaboTaHa TakxKe T0CTaTOYHO MOIPOOHO.

IIpu pellleHUY reofe3nyecKux 3a1ad pasInyHON CJI0XKHOCTU MOXKHO
CUMTaTh MOBEPXHOCTh y4yacTKa 3eMJIM JIMOO 4acThlO TJIOCKOCTH, JIMOO
YyacTbio cepbl, JUOO YacThlO TOBEPXHOCTU IJUIMIICOMIA BpAIUEHUST U
T. 1. IIpy 5TOM OCHOBHBIM HallpaBJIEHUEM CUUTAETCSl HanpaeaeHue Culbl
msaxcecmu, KOTOpOe TPaKTUUECKU COBIAIaeT ¢ HaIpaBIeHUSIMU pPauy-
COB 3eMJIn.

IloBepXHOCTDb, TIEPIIEHANKYISIPHAS HAIPABICHUSM CHJIBI TSIXKECTH,
Ha3bIBACTCS YPOGEHHOU NOBEPXHOCHbIO. YPOBEHHbIE TOBEPXHOCTH MOXHO
MPOBOAUTL Ha Pa3HbIX BBICOTAX: BCE OHU SIBJSIIOTCS 3aMKHYTBIMU U
TIOYTHU TTapaJuleJIbHBl OTHA APYTOM.

VYpoBeHHas1 MOBEPXHOCTh, COBMAjalollas ¢ HEBO3MYILIEHHOM MoBep-
XHOCTBIO MMPOBOTO OK€aHa M MBICJIEHHO TIpOMOJKeHHAs IIoA MaTe-
PUKU, Ha3bIBAETCSI OCHOBHOU YPOBEHHOU HNOBEPXHOCMbIO WIN NOBEPXHOC-
moio eeouda.

Ecnm 0b1 3emist Obl1a MOEadbHBIM 1IAPOM M COCTOSUIA U3 KOHLIEHT-
PUUYECKUX CJI0€B Pa3IUYHON MJIOTHOCTU, UMEIOILIMX TTOCTOSTHHYIO TLIOT-
HOCTbh BHYTPM KaXIIOTO CJIOSI, TO BCE YPOBEHHbIC MOBEPXHOCTU MMEIU
OBl cTporo cdepuueckyo GopMy, a HallpaBJI€HUSI CUJIbI TSKECTU COB-
naganu Obl ¢ pammycaMu cdep. B peanbHoil 3emiie HanpaBiIeHUST CUJIBI
TSDKECTU 3aBUCAT OT paclipeiesieHUusT MacCc pa3IMYyHOM TIJIOTHOCTH
BHYTpHU 3eMJIM, TTIO3TOMY TTOBEPXHOCTH TeOraa NMEET CIOXHYIO0 (popMmy,
He MOAJAI0IIYIOCS TOUHOMY MaTeMaTUUYeCKOMY OMUCAHUIO, U HE MOXKET
OBITH ONpeneeHa TOJbKO M3 Ha3eMHBIX U3MEPEHUI.

B HacTosiiee BpeMsi Tipy u3ydyeHur (pu3ndeckoit MoBepXHOCTH 3eMn
POJIb BCTIOMOTaTeIbHON MOBEPXHOCTU BBITIOJIHSIET HOBEPXHOCMb K8A3U2e-
ouda, KOTopasi MOXKeT OBITb TOYHO OIpeaesieHa OTHOCUTEILHO TOBEpPX-
HOCTU 3JUIMIICOMJA IO pe3yjibTaTaM aCTPOHOMMUYECKMX, Ieofe3uuyecKuX
U TpaBUMETpUYECKMX M3MepeHuil. Ha Tepputopuum Mopeil U OKeaHOB
TOBEPXHOCTh KBa3WTE€OWIAa COBMAmaeT C ITOBEPXHOCTBIO TeoMIa, a Ha
Cyllle OHa OTKJIOHSIETCSI OT Hero B Mpezesiax ABYX MeTpoB (puc. 1.1).

3a JAeHCTBUTEIbHYIO TTOBEPXHOCTh 3eMJIM NPMHUMAIOT Ha Cylle ee
(pr3nUecKylo MOBEPXHOCThb, @ HA TEPPUTOPUU MOPEN M OKEaHOB — HUX
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1. KpaTtkune cBegeHust na reoge3nun

CYIIA
—— ___ KEASHTEOHJ

T E0H]]
SILTHIIC OHE,

T e0HE (EEASHT E0HT)

Puc. 1.1. K onpegenernuio purypor 3emnm

HEBO3MYILIEHHYIO MOBEpXHOCTh. [IpKr 3TOM nosioxkeHue J11o00i ee TOUKU
ompenessaeTcsl TPUHSATON CUCTeMON KOOpAWHAT. B reome3mm cHCTeMBI
KOOpJAMHAT 3aal0T Ha MOBEPXHOCTU 2JIIMIICOMIA BpalleHUsI, KOTopast
B 9TOM CJIydae Ha3bIBACTCSI HOBEPXHOCHbIO OMHOCUMOCHU. DIUTUTICOUI
BpallleHUs] TTPUHSATBHIX pa3MepoB, ONpeJeJeHHbIM 00pa3oM OpPUEHTHUPO-
BaHHBIN B Tejle 3eMJIM, Ha TIOBEPXHOCTh KOTOPOTO OTHOCSITCS TE€OIe3M-
YECKHUe CETU IPU MX BBIUMCICHUM, HA3bIBACTCS pegepeHy-41Uuncoudom.

st TeppUTOPUM HaIllel CTpaHbl B 1946 T. OBIT TIPUHAT 341UNCOUO
Kpacoesckoeo, 11 Kotroporo 6osbliast mojiayoch a = 6 378 245 m, manas
moiyoch b = 6 356 863 M, mmonsipHOEe cxkaTtne o = (a — b)/a = 1/298,3.

[IpuMmeHsieMble B pa3HBIX CTpaHaX pedepeHI-3/UTMIICOUIb UMEIOT
pa3IMYHBIC TTapaMeTphl; CYIISCTBYEeT M OOIIe3eMHOM SJITUIICONI, pas-
Mepbl KOTOPOTO YTBEepXKAAIOT MeXIyHapoaHble Teome3uyecKue opra-
Huzauuu. Tak, B cucteMe WGS-84 (World Geodetic System) npuHST
SJUIMIICOMJ, C TapaMeTpamu: Oojbliasg monyoch a = 6 378 137,0 M,
rmoJsipHoe cxkatne o = (a — b)/a = 1/298,2566 = 0,003352810665.

Ecnmun B kxauvectBe 6azoBoro mpuHATh 3utuncoun WGS-84, to mis
TOYKM 3€MHOI TMOBEPXHOCTU ¢ KoopauHaTtamu 97°44'25,19" 3amagHoii
noiarotel 1 30°16°28,82' ceBepHOIl ILMMPOTHI OTKJIOHEHUS KOODAMHAT
JUISL IPYTUX DJUTMIICOMIOB MOXET JOCTMIaTh HECKOJIbKO COT€H METPOB
(cMm. puc. 1.2 [3], Ha KOTOPOM JaHHBIC IJISI HAIIE CTpaHbl 00O3HAYEHDI
kak Pulkovo 1942).

1.2. OnpepeneHne NoJyIoXKeHNs TOYEK 3eMHOMN
NOBEPXHOCTU
[TonoxeHna Toyek Ha 3€eMHOMU ITOBEPXHOCTU MOTYT OBITH orpeac-

JICHbI aCTPOHOMMYECKHMMU, TeOAe3UUYeCKUMU WIN TIPSIMOYTOJbHBIMU
KOOpJAMHATaMMU.
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97:44:25.19 West
Longitude (WGS 84)

CAPE
ARC 1950

EUROPEAN DATUM 1950

FROVISIONAL SOUTH AMERICAN

PULEOVO 1942

ADIND AN

SOUTH AMERICAN 1969

WGS 72

—30:16:28.82 North
Latitude (WGS 84)

NAD 27T

AUSTRALIAN GEODETIC SYSTEM 1984

ORDNANCE SURVEY 1936

INDIAN

TOKYO

1000 meters

Puc. 1.2. KoopaunHaTbl O4HOV TOYKU AJ1 Pa3JINYHbIX 3JUJTUNICONLO0B

Acmponomuueckue KOOpAUHATBI TOUKM (IS 111apooOpa3Hoil Monenu
3eMiin) oNpenessioTcsl Ha MOBEPXHOCTU cephl ABYMSI chepuyecKUMU

KoopmuHatamu — wupomoti (Latitude) u doseomoii (Longitude)
(cM. puc.1.3, a, Ha koTopom Touka O — 1eHTp cdepbl, P — ceBepHbIii
MoJIIoC, Touka P’ — 1oxHbI nomoc, QQ' — IMHMS 3KBaTtopa, IOJy-

YeHHasl OT MepeceyeHusl TIJI0CKOCTH BKBaTopa U MOBEPXHOCTU Cephl).

I11ockocTh MepuaraHa TOYKU A, JiexKalleil Ha ITOBEPXHOCTU CepHI,
MPOXOIUT Yepe3 OTBECHYIO JIMHUIO TOYKM A U OChb BpallleHUs 3eMJIn
PP’. Mepuoduan Touku A — 5TO JTUHUS TlepecedeHUs] TUIOCKOCTU MEpH-
JMaHa TOYKU A ¢ TTOBepXHOCTbIO cephl. lupoma Touku A — yroi ¢,
00pa3oBaHHbIII OTBECHOM JMHMEH TOYKM A U IUIOCKOCTBIO 3KBATOPa;
OH JIEXUT B TJIOCKOCTU MEpUIraHa TOUKMU.

IIuporta usmeHsiercsa ot 0° mo 90° U oTcUMTHIBaeTCS B 00€ CTOPOHBI
OT 3KBartopa: K ceBepy — ceBepHas (N — North), K 1ory — roxHas (S —
South).

Jloseoma TOUKU A — yTOJ A MEXIY TIOCKOCTbIO HaYaJIbHOTO MEpU-
JVaHa M TIJIOCKOCThIO MepuauaHa Touku A. HavanbHbIi MepumuaH
MPOXOAUT uepe3 LEeHTp TJIaBHOro 3aja I'puMHBUUYCKON oOCepBaTOpUU,
pacrnojioxkeHHol BOiu3u JloHmoHa. [doarotel uameHsitorca oT 0° mo
180°, k 3anagy oT I'puHBuya — 3amaaHbie (W — West), K BOCTOKY —
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1. KpaTtkune cBegeHus na reoge3nun

BoctouHble (E — East). Bce Touku ogHOro MepuaraHa UMEIOT OIMHa-
KOBYIO JOJITOTY.

JIvHus nepeceyeHms IMIIOCKOCTU, TTPOBEACHHOI Yepe3 TOUKY A Tmapai-
JIEJIbHO TIJIOCKOCTH 3KBAaTOpa, C IMOBEPXHOCTHIO chephbl Ha3bIBaeTCs ee
napanienvro; Bce TOUKM Tapajjieid MMeIOT OJMHAKOBYIO IIIUPOTY.

Iliiockocth G, KacatebHas K TOBEPXHOCTHU cepbl B TOUKe A, Ha3bl-
BaeTCs €€ Ma0cKocmoulo eopusoHma. JIMHUS TiepeceyeHus] TUIOCKOCTU
TOPU30HTA W TIJIOCKOCTM MepuAuaHa TOYKU Ha3bIBACTCS HOAYOeHHOU
AUHUell; ee HarpapjieHue — ¢ lora Ha cesep. Ecau mpoecTu mosyaeH-
Hble JJMHUU ABYX TOYEK, JiexKallluX Ha ONHOI mapaijieyii, TO OHU TMepe-
CEKYTCSl B TOUKE Ha IMPOIOLKEHUM ocu BpaleHus 3emiun PP’ oOpasys
YTOJI Yy, KOTOPBIN Ha3bIBACTCS cOAUNCEHUEM MEPUOUAH08 ITUX TOUEK.

Teodezuueckue koopournamul (O DIIUTNICOMTHON MOIEIU) OIpeae-
JISTIOTCS T€OJIE3UYECKON IUPOTOM U Te0Ne3UUYECKON TOJITOTOM.

Teodezuueckas wupoma Touku A — yroa B, oGpa3oBaHHbII HOpMa-
JIbI0O K TMOBEPXHOCTHU BJUIMIICOMIA B OTOH TOYKE U IJIOCKOCTbIO BKBa-
topa (cM. puc. 1.3, 6). Teodezuueckas doseoma TOUKU A — IBYTPaHHBIN
yron L Mexnmy IJIOCKOCTbIO HayaJbHOIO MEpUAMAHAa U TUIOCKOCTBIO
MepuIMaHa TOYKH.

IInockocTh eeodezuueckoeo mepuduara TPOXOAUT uyepe3 TOUKY A U
Malyl0 TIOJIyOCh JJUIMIICOMIA; eeodesuueckas napaiieas odpasyercs
nepeceyeHueM TMOBEPXHOCTU JJIIUMIICOMIA TUIOCKOCThIO, TPOXOsIeit
yepes TOUKY A mapajuleSibHO TMJIOCKOCTU DKBaTOpa.
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a) 6)
Puc.1.3. ActpoHoMuyeckune (a) n reoge3ndeckme (6) cucremsi
KoopAaunHaT
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Kapnawyk B. U.

Paznuuune reome3sMyeckuMx M acTPOHOMMUYECKMX KOOPAMHAT TOYKHU
3aBUCUT OT YIJIa MEXIY €€ OTBECHOW JIMHUEN U €€ HOPMAJIBIO K TTIOBEP-
XHOoCcTU 3jutuncouaa (cmeieHue O-0,) . DTOT yroa Ha3bIBaeTCs YKAO-
HeHueM OTBECHON JUHUM M OOBIYHO He MpeBbilIaeT 5". B HEKOTOPBIX
paifoHax 3eMJIM, Ha3bIBa€MBIX (HOMAAbHbIMU, YKIIOHEHWE OTBECHOM
JUHWUH ITOCTUTAeT HECKONIBKUX JECSATKOB AYTOBBIX ceKyHa. Ilpm reome-
3UYECKUX paboTax HEBBICOKOW TOUHOCTH aCTPOHOMUYECKHE U Teone3u-
YecKre KOOPAWHATBHI HE Pa3IMyaloTcsd U B 3TOM Clydae MCIOJIb3YIOTCS
MO/, HA3BAaHUEM 2eoepaguueckKux KoopouHam.

H1s1 onpeneneHus MOJ0XEHUs] TOYKA B TPEXMEPHOM IPOCTPAHCTBE
3a/1aeTCs €€ TPEThsl KOOpAUHATa — ebicoma (Hal TIOBEPXHOCTBIO chephbl
WY 3JUTUTIcOMa). B Haleit cTpaHe OTCYeT BBICOT BENETCS OT YpPOBeH-
HoU noeepxHocmu, COOTBETCTBYIOLLEH CpeqHeMy YpoBHIO banTtuiickoro
MOpsI, TIO3TOMY TaKasl CMCTeMa BBICOT Ha3bIBACTCS OAIMULICKOLL.

IIpamoyeonvHvle Koopdurnamut (JJ1S1 TIJIOCKOM MOJENN) 00pa3yroTcs
IBYMST B3aMMHO TIePIICHINKYISIPHBIMU TIPSIMBIMUA, Ha3bIBAEMBIMU 0CAMU
Koopdunam (ochb abciuce — OX, ock opauHaT — OY.); Touka MUX Iepe-
ceyeHnst O Ha3BIBACTCS HA4AA0M VI HYAeM CUCTEMBI KOOPIWHAT.

CylIeCTBYIOT IBE CHUCTEMBI TPSIMOYTOJIBHBIX KOOPOWHAT. JIeBasT
npaBasi; B Ieole3uMy 4valle Bcero mnpumeHsetcs jeBas (puc.l.4, a).
IlomoxeHne TOYKM B TaKOW CHUCTEME OTHO3HAYHO OIIPEHCNISICTCS ee
KooparHaTaM X U Y, KOTOpPBIE MOTYT OBITh KaK TOJIOKUTETbHBIMH,
TaKk M OTpUUATEIbHBIMU, — B 3aBUCMMOCTU OT YeTBEepTU (KBaapaHTa),
rie HaXOAUTCS MCKoMas Touka (CM. Takxke pasmd. 1.7).

u H
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a) 6)

Puc. 1.4. MpsamoyronsHas (a) n nonspHas (6) cucrema koopanHaTt
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1. KpaTtkune cBegeHust na reoge3nun

Tloaspubie koopounamst (IJ1s1 TTIOCKOW MOJEININ) TIPEACTABISIOT CO00it
CUCTEMY M3 HampabJieHHOro u3 Touku O noaspwuoii ocu OX (Touka O
Ha3bIBAETCS HOAOCOM CUCTEMBI) U paiMyC-BeKTOpa ¥, pABHOIO PaccTosi-
HUIO OT IOJIOCa A0 TOYKU U COCTABJISIIONIETO HOAAPHbIU Y204 3, OTCUU-
ThiBaeMblii 0T ocu OX 110 yacoBoii cTpeike (cM. puc. 1.4, 6). Ilepexon
OT TIPSIMOYTOJIBHBIX KOOPAWHAT K TIOJSIPHBIM M OOpaTHO IS Cirydas,
Korga Hayaja obemx cucteM U ocu OX COBIAmaioT, BBIIOJIHSETCS IO
dbopmynam: X = r-cosf; Y = rsinf; tgp = Y/X; r = (X2 + Y?)/2,

1.3. MeToabl npoeKkuun

s n3o6pakeHUsT Ha OyMare ydyacTKa 36MHOM MOBEPXHOCTH HEO00-
XOAMMO CHayaja CIPOEKTUPOBaTh BCE TOUKM y4yacTKa Ha IMOBEPXHOCThb
OTHOCMMOCTH (Ha MOBEPXHOCTh BJIJIMICOMAA BpalleHUsT WIM cepbl),
a 3aTeM M300pa3uThb MOBEPXHOCTh OTHOCMMOCTU Ha Iutockoctu. Ecnu
Y4aCTOK MECTHOCTM HeOOJIbIIOK, TO COOTBETCTBYIOLIUI €My ydacTOK
cdepbl UK BIUIICOMAA MOXHO 3aMEHUTD TJIOCKOCTBIO M CUMTaTh, YTO
MPOEKTUPOBAHUE BBIMOJHSETCS Cpa3y Ha IJIOCKOCTb. IIpu mpoekTupo-
BaHWM OTAEIbHBIX TOUEK M ILIEJbIX YIaCTKOB 3eMHOI ITOBEPXHOCTH Ha
TOBEPXHOCTh OTHOCHMOCTU TIPUMEHSIETCSI 20pU30OHMANbHAS NPOeKUUs,
B KOTOPOi1 TIPOEKTUPOBAHME BBHITIOJIHSIIOT OTBECHBIMU JMHUSIMU (METOM
OPMO2OHANBHOU NpoeKyuy, TIPU KOTOPOM JIMHUU TIPOSKTUPOBaHUS Aa,
Bb, Cc u Dd (cMm. puc. 1.5, a) neprneHAUKYISPHBI TJIOCKOCTU TPOEK-
uuu P). Eciu aunus AB mnockoctu ABCD mapannenbHa MIOCKOCTH
npoekuuu P, To JMHUS ab Ha3bIBAETCS eOPU3OHMANLHOU NpOeKyuel VIu
20pU30OHMANBHBIM NPoAodceHUem TUHUU MecTHocTU AB. Ecin 3ta nuHus
He MapaJijiejbHa TJI0CKOCTU P, To yron mexny nuHueit AB u ee ropu-
30HTaJbHOU MpoeKIrel ab Ha3bIBaeTCs yeaom HakaoHa. PaccTosiHus Aa,
Bb, Cc, Dd or To4ek MECTHOCTM IO MX TOPM3OHTAJbHBIX IPOCKIIMIA
Ha3BIBAIOTCS  8blcOMAMU VUIN AAbMumyoamu; pa3HOCTb OTMETOK IBYX
TOUYEK Ha3bIBACTCS MpesbiuleHUeM OTHON TOUYKM OTHOCUTEIBHO IPYTOI.

IIpu aspocheMKax MCIIONB3YEeTCS METON UeHMPAAbHOU HpOeKuul
(cM. puc. 1.5, 6), npu KOTOPOM MPOECKTUPOBAHUE BHIMOJHSIIOT JTUHU-
SIMM, UCXOISIIUMU U3 ofHOM Touku O — yenmpa npoexyuu. I110CKOCTb
MPOEKILIMU U OOBEKT MOIYT PacIoyiaraThCsl MO pa3Hble CTOPOHBI OT €€
LICHTpA; Hampumep, Npu GoTorpadupoBaHUM LIEHTPOM MPOEKIUU
SIBJISIETCS ONTUYECKUI LIEHTP OOBEKTUBA, a MJIOCKOCTHIO MPOEKUUU —
(hoTonnactuHka, oTOIMJIEHKA UM BUAeOMaTpuIIa.

IIpumeHeHre MoJeIr TIJIOCKOK MOBEPXHOCTU TPU PELIEHUU Teoje-
3UYECKUX 3aJa4 BO3MOXHO JIMIIb IS HEOOJIbIIMX Yy4acCTKOB IMOBEPX-
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A | L
h C
al/ L 2
F F
a) 6)
Puc. 1.5. OpToroHanbHas (a) u ueHTpanabHas (6) npoekunn

HOCTM 3eMJIM, KOTla MCKaXeHHWs, BbI3BaHHbIC 3aMEHOIl MOBEPXHOCTHU
chepnbl WIM 3JUIAINCOMAA ILJIOCKOCThIO HeBeauku. Ilpu aToM Heobxo-
IVMO TaKXKe YIMTBIBaTh, YTO M3MEPEHUS Ha MECTHOCTH M YepPTEKHBIC
paboThl BCErla BhIMOJHSIIOTCS C OILIMOKaMMU.

PacueTsl mokasbiBatoT [1], 4TO OoTHOcUTeNbHOEe HcKaxeHue AD/D
oyru aavHoit D mpu 3aMeHe ee oTpe3KoM KacareiabHoil AD/D =
D?/12R?%. Hanpumep, ipu R = 6400 kM (paguyc 3emaun) u D = 20 kM,
AD/D = 1/1 218 000, mpu D = 30 xm, AD/D = 1/541 000. JocTurny-
Tasi TOYHOCTh MU3MEPEHUSI PACCTOSHMI MOKa He mpeBbiinaeT 107°, mos-
TOMY MpHU Teoje3nyeckux padborax 000l TOYHOCTU Y4acTOK cepbl
20 x 20 KM?> MOXHO CYMTATh IUTOCKMM. [lpm pabGoTax TMOHMXKEHHOM
TOYHOCTH pa3Mep ydyacTka cdepbl, TPUHMMAEMOro 3a IJI0CKOCTb, COOT-
BETCTBEHHO YBEJIMUYMBACTCS.

IIpu 3ameHe ydacTKoB cdephbl KacaTelbHOU ILTOCKOCTBIO HMCKaxka-
JOTCSI HE TOJIBKO IJIMHBI JIMHWMI, HO W ommemiu (BBICOTBI) TOUEK Ha
MOBEPXHOCThIO. PacueTbl mokasbiBaloT [1], UTO McKaxkeHue BbICOTHI MPU
JUTMHE KacaTelbHON L MoxkeT ObITh olieHeHOo 1o ¢dopmyie: p = L?/8R.
Hanpumep, npu L=10km p=7,8 M, ipu L = 100 m p = 0,8 MM, T. €.
BJIMSIHME KPMBU3HBI MOBEPXHOCTU 3eMJIM Ha OTMETKM TOYEK HEOoO0XO-
JVIMO YYMTBIBATh IPU JIIOOBIX PACCTOSTHUSIX MEXKIY TOUKAMHU.

1.4. NoHaTHe 0 NNnaHe, KapTe U a3POCHUMKE

YMeHbllIeHHOe M300paxkeHne Ha OyMmare TOpHM30HTAJIbHON MpOeK-
LMY HeOOJIBIIOrO yyacTKa MECTHOCTU HasbiBaeTcsl naanom. Ecin yyac-
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1. KpaTtkune cBegeHust na reoge3nun

TOK MOBEPXHOCTU OTHOCHMMOCTHU, Ha KOTOPBIN CIIPOEKTHMpPOBAHA MECT-
HOCTb, UM€ET OOJIblIMe pa3Mephl, TO MPU M300paxKEeHUU €ro Ha IUIoC-
KOCTHM HEeU30eXKHbl 3aMETHble MCKaXEeHUS JUIMH JMWHUHA, YIJIOB U
wiomaaeii. MaTemMaTUYeCKUil CIoco0 M300pakeHUsT TOBEPXHOCTU
cepbl WM 3UIMIICOMAA Ha TUIOCKOCTU Ha3bIBaeTCsl Kapmoepaguueckou
npoekuyuell: KaXXa0il Touke U300pakaeMoil MOBEPXHOCTU JOJIKHA COOT-
BETCTBOBATh OHA TOYKA IIOCKOCTH.

Kaprorpaduyeckue npoeKuuu KIacCUPUILMPYIOTCS IO XapaKTepy
HUCKAXEHUN (paBHOYTOJIbHbIC, PAaBHOBEJIMKUE W IIPOU3BOJIbHBIC), IO
BUIY CETKM MEpPUIMAHOB WM Mapajieneil (a3suMyTajlbHble, LWIMHIPHU-
YyecKue, TMCEBIOLUIMHIPUYECKIE, KOHUYECKUE, TCeBIOKOHMYECKHE,
MOJMKOHUYECKHE), TI0 TOJIOKEHMIO TTotoca cheprudyeckKrux KOOpaIuHaT
(HOpMaJsIbHBIE, TIOTIEPEYHbIE, KOChIE).

Kapmoii Ha3bIBaeTCSI YMEHBIICHHOE M300pakKeHe Ha Oymare ropu-
30HTAJbHON MPOEKIUM ydyacTKa 3€MHOM ITOBEPXHOCTU B IPUHATOMN
Kaprorpacduyeckoil MpoeKUUu (C YYEeTOM KPMBU3HBI ITOBEPXHOCTU
OTHOCUMOCTH). B Haieii cTpaHe Tonorpaguyeckue KapThl COCTaBIIS-
I0TCSI B TMOMNEPEYHO-UMJIMHIPUYECKON paBHOYTOJbHOM MPOEKIIUU
Taycca.

B npoekunu I'aycca B mOBEpXHOCTb 3eMJIM YCJIOBHO pas3iesisgeTcs
Ha 60 30H MepuIMaHaMu, IIPOBEICHHBIMU 4Yepe3 6°; ¢opMa 30HBI —
cepryeckuii nByyroibHuMK (puc.l.6, @); cuer 30H BemeTcss or ['puH-
BUYCKOTO MepMIMaHa Ha BOCTOK. CpenHMiI MepuauaH 30HbI Ha3bIBa-
€TCSI 0cegblM; MOJITOTa oceBOro MepuaraHa L0 q1000it 30HBI B BOCTOY-
HOM TIOJyLIapMHM paccuuThiBaeTcs 1o (opmyrie: LO = 6°n — 3°, a B
3amagHoM — mo ¢opmyrne: LO = 360° — (6°n — 3°), tme n — HOMep
30HBI.

F P
o & o
F' =X
a) 6)

Puc. 1.6. K onpegenenunio npoekyumn Faycca
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Ecnu npeactaBuTh, YTO 3eMHOM 3JUIMIICOMI BIMCAH B AJUIUNTHYEC-
KW TAJTWHAP, OCh KOTOPOTO PacCITooXeHa B TIOCKOCTH 3KBaTtopa W
MPOXOIUT Yepe3 LIeHTp ajuturncouaa (puc. 1.6, 6), a caM LWIMHAP Kaca-
€TCs1 JIUIICOUIA TI0 OCEBOMY MEpUIMAHy JTaHHOM 30HBI, TO BCS TTOBEP-
XHOCTh 30HBI TIPOEKTUPYETCS Ha TTOBEPXHOCTH IIMJIMHIPA HOPMAISIMHA K
BJIIMTICOMAY TakK, 4YTO M300paXeHWe Majioro ydacTka Ha LWJIMHAPE
OyneT IOJOOHO COOTBETCTBYIOLIEMY YYacTKy Ha ajumuIcoune. Takas
MPOEKIIMST Ha3bIBACTCS KOHGOPMHOU VIN PAGHOY204bHOU; B HEW YIJIbl HE
MCKaXaloTCs, a JUTMHBI JIMHUI MCKaXaloTcsl 1o 3aKoHy: AS/S = Y?/2R?,
roe AS — HcKaXeHue JMHUU, S — ee JUIMHA Ha aJjuuicouae; Y —
yoajieHue JUHUM OT OCeBOro MmepuauaHa; R — cpeaHuil mo auHuu
pagnyc KpWUBU3HBI 3JUTATICOMIA.

g TeppuTOpuM Halllel CTpaHbl MCKaXXKEeHUS IJIMH JIMHUN Haxo-
OSTCS B JOIYCTUMBIX TIpelesiax st KapT waciuta6o 1:10000 u
mesbpye; ms kapT maciutada 1:5000 u KpyrHee MPUMEHSIIOTCS TpeX-
rpamycHble 30HBI I'aycca. [Ipu 3ToM TTOBepXHOCTh LIWJIMHIpA pa3pe3a-
€TCs U pa3BePThIBAETCS Ha IUIOCKOCTH, & OCEBOM MEpUIMaH U SKBATOP
n300paxaloTcsl B BHIE IBYX B3aMMHO TEPIICHIWUKYISIPHBIX TIPSMBIX
JTUHUHR. B TOUKY MX mepecedeHus MTOMEIaloT Havyajlo MPSMOYTOJbHBIX
KOOpAMHAT 30HBL. 3a och OX NpUHUMAIOT M300paxkeHUE OCEBOTO
MepuadaHa 30HBI (ITTOJIOXUTEIbHOE HampasiaeHne ocu OX — Ha
ceBep), 3a ocb OY — wu3oOpaxeHue 3KBaropa (IIOJOXKUTEIBHOE
HanpasieHue ocu OY — Ha BocTok). IIpu KoopaunHate Y BHnepeau
MMUITYT HOMEp 30HBI; IJII UCKITIOUCHUST ¢ OTPUIATEIbHBIX 3HAUCHUM
YCIOBUJINCH, YTO B Hayaje KOOpAMHAT 3HAYeHWE KOOPIMHATHI Y
paBHO 500 kM.

Macwmabom kapmer (TJ1aHA) Ha3bIBACTCSI OTHOILLIGHUE JJIMHbI
OoTpe3Ka Ha KapTte (IJ1aHe) K TOPU30HTaJIbHOU MPOEKIIMU COOTBETCTBY-
IOIIIeTO OTpe3ka Ha MECTHOCTH.

Ilo cBoeMy HazHaYeHHWIO Bce reorpaduuecKre KapThl IeTITcS Ha
obweeeoepaguueckue 1 memamuueckue. Ha obliereorpacdpuyeckux Kap-
Tax TOKa3blBalOT peyibed, ruaporpaduio, pacTUTEIbHbINA ITOKPOB,
HaceJIeHHBIe ITyHKTHI, MYyTH COOOIIEHUS, pa3TnYHbIe TPAaHULBI U IpY-
rue 00BEKTHI IPUPOITHOTO, XO3IMCTBEHHOTO M KyJbTypHOTO Ha3Haye-
Husg. Ha TemaTnyeckux Kaprax U3o0paxaloT pa3MelleHue, coueTaHue
W CBSI3W Pa3IMYHBIX TIPHPOIHBIX M OOIIECTBEHHBIX SABJICHUI; M3BEC-
THBI TEOJIOTHYECKUE, KITUMaTUYeCKHe, TJaHaIadTHRIe, SKOJIOTHIeCKIe
KapThl, KapThl MOJIE3HBIX UCKOIMAEMBbIX, KapThl pa3MelleHUs TTPOU3BO-
IUTENBHBIX CWJI, KapThl HaceJleH!s, UCTOPUUYECKHE, YIeOHbBIe, TyprC-
tuyeckue u ap. KpynHomacmrabueie (Maciurada 1:1 000 000 u kpyr-

14



&«

«COJIOH»

1. KpaTtkune cBegeHust na reoge3nun

Hee) obOulereorpaduueckre KapThl Ha3bIBAIOTCS MoOnocpaguuecKumu.
OHUM M3maloTcsd B BHUIE OTHEIbHBIX JUCTOB pa3MepoM IpumMepHo 40 x
40 cm.

Aspocnumox — 310 hoTOorpachmuyeckoe M300pakeHUe ydacTKa 3eM-
HOI1 TTOBEPXHOCTH B BMIE €T0 LIeHTpaJbHOU Mpoekunu. [Ipn oTBecHOM
MTOJIOXKEHWHW OCH (oToarmapara IMOydaeTCsT AAaHO8blll CHUMOK, TIPHU
HAKJIOHHOM — HepCcneKmueéHblll.

Macwmabom aspochumka M Ha3bIBaeTCsl OTHOILLEHUE JJIUHbBI OTPe3Ka
Ha ad’pOCHUMKE K JUIMHE COOTBETCTBYIOIIETO OTpe3Ka Ha MECTHOCTH;
OH ornpenensiercs o ¢gopmyne: 1/M = f/H, rne f — ¢pokycHoe paccro-
sHue (otoannapaTta, H — BeicoTa ¢oTorpadupoBaHusi.

1.5. OpneHTUpoBaHne nNMHUM

OpureHTUPOBaHWE JUHUI O3HA4YaeT OIpeesieHre ee HaIlpaBIIeHUs
OTHOCHUTEJIbHO HadajbHOro (0a3oBoro). HampasieHue ormpenesieTcs
BEIMIMHOU OpuUeHmupHo2o yeia MEXIY HadaJlbHBIM HampaBiIeHHEM U
HarpaBJieHUeM JUMHUU. B reoge3uu 3a HavajabHOE HalpaBiieHUE MPU-
HUMAIOT: Teorpa¢puuecKuii MepuauaH TOUKHM, OCEBOM MepUAMaH 30HBI
VJIM MarHUTHBIM MepUIUaH TOYKM.

Teoepachuueckum azumymom A (cMm. puc.1.7, a) HasbIBaeTCsl yroi,
OTCUMTAHHBIN 10 YaCOBOW CTpPEJIKE OT CEBEPHOIO HalpaBieHUs (31eCh
n jJajee o00O3HAYaeTCsI CMMBOJIOM “*”) reorpadmMueckoro MepuavaHa
TOYKH [0 HaIpaBJICHUs OIpeAeliseMOl JIMHWUM; Tpeaebl M3MEHEHUS
reorpacudeckoro azumyra ot 0° go 360°.

L'

a) 6)
Puc. 1.7. K onpegeneHnio opueHTUPOBaHNSA JINHNIA
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A3BUMYT MpSIMOM JIMHUM B pa3HbIX €€ TOUKaX MMeeT pa3Hble 3Haue-
HHUs, TaK KaK MepUAMaHbl Ha TMOBEPXHOCTU Cdepbl HE MapaylieabHbI
Mmexnay coboit. Hampumep, asumytbl auHuu BC B Toukax B u C
(puc. 1.7, 6) OynyT oTIM4YaTbCS Ha BEJIUMYUHY COJIVDKEHUS MEPUINAHOB
Touek B u C: Acp = Apc + 7.

B reome3uu pasnuyaloT upsamoe U ob6pamHoe HaIlpaBieHUE JTUHUU.
Hanpumep, B Touke C nunum BD npsimoe Hampasiaenue oymer CD,
a ooparHoe — CB. IIpsiMoi1 1 0OpaTHBI a3UMYT JIMHUU B OJHOM TOUKE
paznmuuarorcd Ha 180°, omHaKo IJIsT pa3HBIX TOYEK JMHUU 3TO PaBEHC-
TBO He BbITIONHsAeTca. Ecim BC — mpsimoe HampaBieHUe JUHUU B ee
Havane (B Touke B), Azc — asumyr npsiMoro HampasieHus, CB —
oOpaTHOe HampaBjIeHre JUHUH B ee KoHlie (B Touke C), Ay — a3uMyT
00paTHOTO HampaBleHUsI, TO Agc = Acg + 180° + vy, T. e. oOpaTHBIN
a3uMyT JIMHUM paBeH MNpsMoMy asuMyTy =180°, mmoc cOaukeHue
MEpUIMAHOB TOUYEK Havyasla M KOHLA JIMHUMU.

PaznmuualoT gocmournoe (IOJOXUTENIbHOE) U 3anadnoe (OTpULiaTeIb-
Hoe) cOmmxeHue MepuauaHoB. Ecim KoHeuHas TOYKa JMHUM HaxXo-
IUTCSI K BOCTOKY OT HaYaJIbHOH, TO COJMMKEHUWE MEpUIUaHOB OymeT
BOCTOYHBIM U TIOJOXMTEJIbHBIM; €CIM K 3amagy OT HadyaJbHOM, TO
cOMMXeHne MepUIMaHOB OyIeT 3almafHbIM U OTPUIIATEIbHBIM.

Hanpumep, misg Touek A u B, nexainux Ha cpepe Ha OOHON Iapai-
JIeIM W TO3TOMY HMEIILIMX OJAMHAKOBYIO IIMpOTy (cMm. puc. 1.8, a),
(opmyna cOnkeHus: MepuavMaHa uUMeeT BUA: y = (Ag — A,)-Sing =
AN-sing, tae B, Ay, Ay — LIAPOTA U AOJTOTHI TOUeK A U B B pamnaHax.
Kaxk BunHo u3 puc. 1.8, a, yron y o6pa3oBaH IepeceyeHreM MOIyIEH-
Hbeix JuHUl AN = BN = R.ctgf (R — pammyc cdepbl) ¢ mpomoske-
HUEM OCH BpallleHMSI 3eMJId, a pa3HOCTb JOJTOT TOUYEeK AA — pamuy-
camu napayean FA = FB = r = R-cosp.

YacTHBIM clydyaeM COJMMKEHUS MEpPHINAHOB SBJISIETCS edycco80
coaudiceHue, TP KOTOPOM HauyajbHas TOYKa A JIEXKUT Ha OCEBOM
MepuauaHe 30HbI. Takoe cOnMXeHUe oTpeneasiercds ¢GOpMyJIoi:
vr = L-LO -sinB, rae L, B — reone3unyeckue n10Jrora u mupoTa TOUKU;
L0 — nmonrorta oceBoro MepuavaHa 30Hbl. B mpenenax 30HbI raycCOBO
cONMMXeHne MepuaraHoB He MpesbiliaeT 3°-SinB.

ITpu opuUeHTUPOBAHUHU MO OCEBOMY MEPUIMAHY 30HbI UCITOJIb3YETCS
TIOHSITUE OUPEKUUOHHO20 YeAd AUHUU, OTCUUTHIBAEMOrO MO XOIY YacOBOM
CTPEJIKU OT CEBEPHOT0 HaIpaBJieHWS OCEBOro MepuaudaHa 30HbI J0
HarnpapjieHus: JuHuM (puc. 1.8, 6); mpenenbl U3MEHEHUST TUPEKIIUOH-
Horo yriia ot 0° mo 360°.

16



&«

«COJIOH»

1. KpaTtkune cBegeHus na reoge3nn

M
P
ﬁ r B
/\ AT
Q 1 Q
E
a) F j
Nsn
KA1 ¢
B

6) : ¥

Puc. 1.8. K onpegenernunio conmkeHns mepungnaHos (a)
v anpekunoHHoro (6) yrna

ITockobKy HampaBiIeHHWE OCEBOrO MepuavaHa IS 30HbI OJHO, TO
JVPEKLIMOHHBIN Yrojl MpsSIMOil JIMHUM OAMHAKOB B pasHbIX €€ TOYKaX,
a 0OpaTHBIN AUPEKIIMOHHBIN YTOJ TIPSIMON JIMHAW OTINYACTCS OT TIPsI-
moro Ha 180°, T. e. acp = apge + 180°. CBs3b reorpauyeckoro asumyTa
W IUPEKLMOHHOTO yIja OJHOM M TOM Xe IPSMON JIMHHUM BbIPaxKaeTCS
dbopmynoii: A = o + yr, TIe yr — rayccoBo COJMKeHUE MEpUINAaHOB B
TOYKEe Hayaja JMHUU.

[Ipn opueHTHPOBAaHWYM IO MATHUTHOMY MEpUAMAHy TOYKU ITOJTBb3Y-
10TCsl MaeHumHbim azumymom AM (puc. 1.9, a), paBHBIM yIily, OTCUM-
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N ¥ MM c
s 36074 O
f r
4 1
270 an’
3 B
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B 3 2
r r
C 180°
o
a) 6)

Puc. 1.9. K onpegeneHnio MarHUTHoOro aammyra (a) n pymoa (6)

TaHHOM TIO YaCOBOI CTpeJIKe OT CeBEpPHOTO HarpabieHns NM MarHur-
HOTro MepHuaraHa TOYKM o HampasieHus JuHur BC; oH n3MeHseTcs oT
0° mo 360°.

VYron 6 mexny reorpadpuyeckum MepuarnaHoM BN M MarHUTHBIM
MmepunraHoM NM Ha3bIBaeTCS MacHUmHbM cKaoHeHuem. Ecim ceBep-
HBIII KOHEIl MarHUTHOM CTPEJIKU OTKJIOHSETCS K BOCTOKY OT reorpa-
(puyeckoro MepuaraHa, TO CKJIOHEHUE CUMTAETCSl 60cmouHbiM (T10JIO-
KUTEJIbHBIM); €ClU K 3amaay, — TO 3anadHuiM (OTPULATENIbHBIM).
Hamnpasnenne BC xapakrepusyeTcsl OByMsI OPUEHTUPHBIMU YIJIaMU:
reorpauMyeckuM W MarHUTHbIM a3UMyTaMM, T.e. A = Ay + & uiu,
C YIETOM paHee TMOJyYeHHOM (DOpMYIIBI CBI3M TeorpadUIecKOro asm-
MyTa U JUPEKLUMOHHOIO yrja JuHuu, A = o + yp =Ay+ 38 — vy = Ay
+ I, roe I1 — mompaBka Ha CKJIOHEHHWE MarHUTHOM CTPEJIKU U COJIM-
SKeHUE MEPUANAHOB.

1T OpreHTUPOBAHUS HAa MECTHOCTH IT0 MATHUTHOMY MeEpUANAHY
HUCTIONB3YeTCsl 6yccoab, IO TMPUHIIMITY ASMCTBUS aHAJIOTMYHAs MarHUT-
HOMY KOMracy.

Kpome reorpadmyeckoro 1 MarHUTHOTO a3MMYTOB M IUPEKIIMOH-
HOTO yIJ1a, K OPUEHTUPHBIM YIJIaM OTHOCSITCSI TaKKe pyMO ¥ — OCTPBIi
yroa ot Ojvkaiilero HampaBlIeHUs MepuIuaHa [0 HampaBiIeHUs
JMHUU ¢ TipeAenaMu uaMeHeHust ot 0° go 90°. HaspaHue pymba 3aBu-
CUT OT Ha3BaHWs MepHIMaHa: TreorpapuuecKrii, MAarHUTHBIA U TUPEK-
LIMOHHBIN (U1 oceBoit). 151 OMHO3HAYHOTO ONpeneeHUsT HarpaBJlie-
HUSA MO 3HAYECHWIO pyMOa OH CONPOBOXHAECTCS Ha3BaHWEM 4YETBEPTHU
(cM. puc. 1.9, 6): 1-ag yerBepth — CB (ceBepo-BocTOK), 2-as1 — OB
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(toro-Boctok), 3-s1 — IO3 (toro-3zaman), 4-ass — C3 (ceBepo-3amnan);
HampumMmep, r = 30° FOB.

Kak cnenyer u3 puc. 1.9, 6, cBa3b pym0a ¢ COOTBETCTBYIOIIVMM a3u-
MyTOM A omnpezaensieTcs dopmyiaMu: i 1-oit yvetBeptur = An A =r;
aasg 2-oi — r=180°— Aun A=180°—r; mist 3-eii —r=A — 180°un
A =180° + r; mst 4-oit — r = 360° — Au A = 360° —r.

1.6. leopesnyeckue namepeHus

leone3nueckre M3MepeHMs Yallle BCEro CBOMSTCS K M3MEPEHUSIM
YIJIOB U PacCTOSTHUIA.

IIpu u3MepeHUU PACCTOSIHUMN MCIOJb3YIOT MHBAapHbIE MPOBOJOKMU,
MEPHbIE JIEHTbI, PYJIETKU U AajlbHOMepbl. HBapHbIE MPOBOJIOKHU (CIUIaB
n3 64% xenesa n 36% HHUKeINs) OTAMYAIOTCS MaJTbIM KO3 UIIHeHTOM
nuHeliHoro paciuupeHus (5-107%) U mo3BOMSIOT U3MEPATh PACCTOSIHUS
¢ OIMOKOI B OOHY MUJUIMOHHYIO, T. €. PACCTOSTHNE 1 KM MOXET OBbITh
u3MepeHo ¢ oiubkoi 1 Mm. MepHble JieHTHl (upuHoi 10...20 MM,
toymuHou 0,4... 0,5 mMm, mmHoi 20, 24 u 50 M) obecrieunMBalOT TOY-
HOCTbh U3MepeHuit okoiio 1/2 000.

OnpenesieHne TUIOIMIAMAM YYAaCTKOB MECTHOCTM IIPOM3BOIUTCS C
HCIOJIb30BAaHUEM TE€OMETPUUECKOTO, aHATUTUYECKOTO MM MeXaHUJec-
Koro croco6oB. Ha MecTHOCTM MpUMEHSIOT ABa MEpBbIX criocoba, Ha
KapTax M IiaHax — Bce TpU.

IIpy reoMeTpuyecKoM U aHAJIUTMYECKOM crocobax IUIOLIaau
BBIYMCJISIIOTCSI MO JUIMHAM CTOPOH W YIJIaM MEXIY HMMU, MOJy4YeH-
HBIMU B pe3yibTaTe M3MepeHWit. [Ipn MexaHWdeckoM crtocobe (mpu
W3MepeHNN Ha KapTe WU TIaHe) UCTIONB3YeTCs TNTAaHNMETD.

YTael OOBIYHO M3MEPSTIOT B TPagyCHOM Mepe (Tpamychl, MUHYTHI,
CEeKYHIIbI), pexXe — B paauaHHOM. B reome3nmy MMEIOT A0 C yIJIaMH,
JIeXXallMMU B TOPU3OHTAJIBHONW WJIM BEPTHUKAIBHON IIIOCKOCTSIX. YTOJ
Ha YepTexXe WIM KapTe B IPOCTEHIIEM Caydae M3MepPSIIOT TPaHCIIOPTH-
poM (puc. 1.10, a). Ecntu N, u N, —oTcueThl 10 1IKajle TpaHCIOopTUpa
B TOUKax IepecevyeHusl ee CTOpOHAMHU YIJia, TO TOPU30OHTATbHBINA YTroJ
B=N,— N, ecmu N=0,10 =N,

Ha MectHOCTU yron dbukcupyeTcsi TpeMsl TOUKaMU: OHA U3 HUX —
TOuKa A — SBJsIeTCS BeplIMHOMN yria, ase apyrue — B u C — dukcu-
pPYIOT HaIpaBJICHMS TIEPBOM M BTOPOI CTOPOH yIJIa COOTBETCTBEHHO
(puc. 1.10, 6).

B reone3un o6paboTKa M3MepeHM1 BHITIOIHSIETCS Ha TOPU30HTAIb-
HOM TIJIOCKOCTU, TT03TOMY yrojl BAC HY>XXHO CITpOeKTUpPOBaTh Ha FOpu-
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a) 6)
Puc. 1.10. K uamepeHunio ropu3oHTasIbHbIX YryiioB

A

30HTaJbHYyI0 MIockocTh H. I'opu3oHTanbHass mpoekius TOYKM Haxo-
JIUTCS B TOUKE MEpPeceYeHUs OTBECHOM JUHUM, MTPOXOASIIIENH Yepes oTy
TOYKY, C IIOCKOCThI0O H. JIyig TIpoeKTUpoOBaHUS JTUHUU HYXKHA OTBEC-
Hasl IPOEKTHUPYIOIIAasl TUIOCKOCTh, TIPOXOISIIas yepe3 JaHHYIO JIMHUIO.
Hust aToro yepe3 auHUM MecTHOCTH AB 1 AC TIpoBOasSITCSI OTBECHEBIC
MpoeKTUupyoime mIockocTd Q m T, MMHUM TepecedeHnsT KOTOPHIX C
TOPM3OHTAIBHOI TUIOCKOCTBI0 H OyayT roOpM30HTaIbHBIMU TPOEKIIU-
amu TuHU AB 1 AC. TIpy 3TOM MCKOMBI YTOJ 3 — 3TO ABYTpaHHBIN
IUIOCKMH yToJI, JexXaluuid B IockocTy H, nepneHAuKyISpHOI IpaHsIM
yriaa. PeGpoM aToro ABYrpaHHOTO YIJia SIBJISIETCS OTBECHas JMHMS,
MpOoXoAsilas yepe3 BeplIMHY yria MecTHOCTH. s ero usaMepeHus
VIJIOMEPHBIM KPYT YCTaHABIMBAETCS TaK, YTOOHBI €T0O LIEHTP HAXOMWIICS
Ha peOpe ABYIpaHHOIO yrjia, a ero rioCKOCTbh OblLla TOpHU30HTaJbHA
(mapannenpHa) Trockoctu H.

Yrox B paBeH yriy b'a'c'; oH BBIUMCIISIETCST TIO0 PA3HOCTH OTCYETOB C'
u b' Ha yrioMepHoOM Kpyre: B = ¢' — b'. OrcueT b' moydaercss B TOUKe
nepeceyeHus 1Kaabl YIJIOMEPHOTO Kpyra IUIOCKOCThIO Q, oTcueT ¢' —
B TOUKE TepecevyeHUsl KaJIbl TIOCKOCThIO T.

Takum o6pazoM, MpubOp ISl U3MEPEHUS] TOPUZOHTAIBHBIX YIJIOB
Ha MECTHOCTH JOJIKEH MUMETh YIJIOMEPHbIN KPYr, MPUCIOCOOIEeHUE LTSI
HaBeIeHWS Ha TOYKW MECTHOCTH M YCTPOMCTBO JUIST OTCYETa IO IIKaje
VIJIOMEPHOTO KpyTa; TaKOU IpUOOp Ha3BIBACTCS Me000AUnoMm.

Y TepBBEIX TEOMOJIUTOB B IIEHTPE YIJIOMEPHOIO Kpyra Ha OCTpHUE
WTOJIKM TIOMeIllajlach JIMHEWKa, KOTopasl MOIjla CBOOOMTHO BpalllaTheCs
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Ha 3TOM OcCTpHue (KakK CTpesiKa y KomIlaca); B JUHENKe ObUIM CAeTaHbl
BBIpE3bl ¥ B HUX HATSHYTHI HUTH, UTPAIOIIAE POJIb OTCYETHBIX TOUYEK
(utpuxoB). LIeHTp yrJIoMepHOro Kpyra nmomMeliasics B BEPLIMHY HU3Me-
psemoro yrina. IloBopauuBasi TMHENKyY, COBMEIIAIM €€ C MepBOM CTO-
pOHOI1 yrja u 6panau orcueT N, IO 1IKaje YIJIOMEPHOro Kpyra. 3atem
COBMEILIJIM JMHEWKY CO BTOPOUM CTOPOHOM yrjia u Opanu orcueT N,.
Pa3zHoCTh OTCUeTOB paBHsUIach 3HaueHUIO yria. [loaBukHas JuHeika
Has3pIBaeTCs aaudadoii, a yrIIOMEPHBI Kpyr — aumbom. st coBmelle-
HUS TMHEWKN-JINIAaIbl CO CTOPOHAMM YTJIa TIPUMEHSITIUCH TIPUMUTHB-
HbI€ BU3UPHI.

CoBpeMeHHbIE TEOJOJUThI, COXpaHUB HUICI0 U3MEpPEHUs YIJa,
KOHCTPYKTUBHO 3HAYUTEJBHO OTIWYAIOTCA OT CTApUHHBIX TEOIOJIH-
TOB. Bo-mepBbIX, UISI COBMEIUICHMS aJlWAanbl CO CTOPOHAMH yrja
WUCITOJIb3YETCsl 3pUTesibHasE Tpyba, KOTOPYId MOXHO BpalliaTh IO
BBICOTE M II0 a3WMYTYy; BO-BTOPBHIX, IJIS OTCYeTa IO INKajle JuMOa
MMEETCS OTCUETHOE IMPUCIIOCODOeHUEe, B TPETbMX, BCS KOHCTPYKIIUS
TEOAOJIUTA 3aKPbhITa MPOYHBIM METAJIMUYECKUM KOXYXOM U T. 1. st
IUTAaBHOTO BpPAIleHUS aTugagbl U JUMOa MMeeTCs CMCTeMa IMPUBOIOB C
pa3IMYHBIMU peryiasgTopamMu. s yCTaHOBKM TEOMOJWTAa Ha 3eme
MPUMEHSIETCSl CIielIMaIbHbII IITATUB, a COBMEIIICHWE LIEHTpa JumMba C
OTBECHOI JIMHUEH, TPOXOAIIeil depe3 BepIINHY M3MEPSEMOTO YIa,
OCYILIECTBIISIETCS C TIOMOIIBIO ONTUYECKOTO LIEHTPUpPA WMIU HUTSIHOTO
oTBeca.

CTOpOHBI U3MEPSIEMOTO YIjla MPOEKTUPYIOTCS Ha TUIOCKOCTh JTUMOa
MTOJBIDKHOM BEPTUKAIBHON TIIOCKOCTBIO, KOTOpas Ha3bIBACTCS KOAAU-
MayuoHHoU U 00pa3yeTcsi BUSUPHOU OChIO 3pUTEIbHON TPYObI MpU Bpa-
IIeHUU TPyOBI BOKPYT CBOCH ocu. BusmpHas och TpyOsI (MM BU3MpPHAsI
JIUHUSI) — 3TO BooOpaxkaemasl JMHMSI, MPOXOAAIIasl yepe3 LeHTP CeTKU
HUTEH U ONTUYECKUI LIEHTp 0ObekTHuBa TpyObl. COBpEMEHHbIE TEOMO-
JIATHI JCJISITCS Ha BHICOKOTOUHBIE (ITOTPEITHOCTh M3MEpeHUs He Oolree
1"), TouHble (ITOrpelHOCTh OT 2" 1o 7") U TexHu4Yeckue (IOrpelrHoCTh
ot 10" mo 30").

TeomoauThl MCHONB3YIOTCI TakKKe IJIST M3MEPEHUS] BePTUKATBHBIX
VIJIOB, T. €. JeXallluX B BEepPTUKAJIbHOM IIocKocTH. K TakmMm yriam
OTHOCSITCSI YTOJl HAaKJIOHA M 3€HUTHOE pacCTOsHUE. Yeon Hakaouwa v
00pa3oBaH TOPU3OHTAJIBHOW TIJIOCKOCTBIO Y HaMpaBiIeHUEM JMHUU
MECTHOCTH; OH MOXET OBITh ITOJIOXHWTEIbHBIM M OTPHUIIATSIBHBIM.
3enumnoe paccmosinue 7. — 3TO YIOJl MeXIy BepTUKaJIbHBIM HaIlpaBie-
HUEM W HalpapjJeHUEM JUHUM MECTHOCTHM; 3E€HUTHBIC PACCTOSTHUS
Bceraa IojioxxuteabHbie (puc. 1.11).
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Puc. 1.11. K nuamepeHunio BepTukasbHbIX yryios

Yron HakjioHa M 3€HUTHOE PAcCCTOSIHWE OJHOTO HAaIpPaBJICHUS CBSI-
3aHbl cooTHoleHueM: Z + v =90°, wmv=90°—27Z,7Z =90° — v.

Pa3HOBUIHOCTBIO YIIOBBIX U3MEPEHUM SIBISIETCSI HUGEAUPOBAHUE —
MPOLIECC UBMEPEHMUSI TIPEBBILLIEHUST OMHON TOYKU OTHOCUTEIBHO JIPYToOii.
HavanbHOi TOUKOI cyeTa BBICOT B Halllel CTpaHe SBJsETCS HYAb Kpou-
wmaomckoeo pymuimorxa (rOpu30HTaIbHAs YepTa Ha METHOM TUTACTHHE,
MPUKPEIJIEHHON K YCTOI ogHOoro u3 moctoB Kponiutaara). OT 3TOoro
HyJS1 UAYT XOAbl HUBEJIMPOBAHUS, TTYHKTbl KOTOPHIX UMEIOT OTMETKHU B
bantuiickoil cucreMe BBICOT. 3aTeM OT 3TUX IYHKTOB C WM3BECTHBIMU
OTMETKaMM MpPOKJIAJbIBAlOT HOBbIE HMBEJIMPHbIE XOAbl U TakK Jaajee,
nokKa He TIOJYyYUTCS AOBOJIbHO TycTas CeThb, Kaxaas ToukKa KOTOpPOu
MMeeT M3BECTHYI0 OTMETKYy. DTa CeThb Ha3bIBAeTCSl 20CcydapCcmeeHHOU
cembio HUBEAUPOBAHUS;, OHA TIOKPBIBAET BCIO TEPPUTOPUIO CTPAHBI.

OTMeTKHU BCeX MYHKTOB HUBEJIUPHBIX ceTeil cobpaHbl B «KaTamoru
BBICOT», KOTOpPbI€ HEMPEPHIBHO MOMOJHAOTCA. g HaxoxXaeHus
OTMETKU JI1000K TOYKM MECTHOCTM B bajlTuiCKOl cucrteme BBICOT
HY>XHO U3MEPUTH €€ MPEBbIILIEHUE OTHOCUTEIbHO KaKOro-JI11u00 MyHKTAa,
OTMETKA KOTOPOTO M3BECTHA U €CTh B Katajiore. MHorma oTMETKM ToueK
OIPEJENSIOT B YCJIOBHOWM CUCTEME BBICOT, €CJIM MOOJIM30CTH HET MyHK-
TOB TOCYHAPCTBEHHOW HUBEJIUPHOU CETH.

B 3aBMCMMOCTU OT MCMOJIb3YEMbIX U3MEPUTEIbHBIX MPUOOPOB, pa3-
JIMYaAlOT HUBEJMPOBAaHUE: TeOMeTpUUYecKoe (HUBEJIMPOBAHUE TOPU30H-
TaJbHBIM JIy4OM), TPUTOHOMETPUUYECKOE (HMBEIMPOBAHME HAKIOHHBIM
JIyaoM), OapoMeTprUUYeCcKoe, TUAPOCTaTUUECKOE U ApYyTrue.

Teomempuueckoe Hugeauposarue BBHITIONHSETCS CELIMATbHBIM Teoie-
3UYECKUM NTPUOOPOM — HUBEAUpoM — C UCTIOJIb30BAHMEM HUBEJINPOBa-
HUS U3 CEPENVHbI U HABEJIMPOBAHUE BIIEPE/L.

B Haweii crpaHe BbIMYCKalOTCS HUBEJIUPBI TPEX TUIIOB: BBICOKOTOYU-
Hble ¢ OIIMOKOM M3MepeHusl MpeBbilieHus He Oojiee 0,5 MM Ha 1 KM
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Puc. 1.12. HusenupHas pevika

Xoma, TOYHBIE — C OIIMOKOK 3 MM Ha 1 KM Xoma M TEXHUYECKHE C
omnbKoil mM3MepeHus1 TpeBbilieHuir 10 MM Ha 1 kM xoma. B cocraB
HUBEJIMPOB BXOAAT COOTBETCTBYIOIIME TUITbI HUBEJIUPHBIX peek. Hampu-
Mep, peiika tuna PH-05 (omHOCTOpPOHHSISI, LITpUXOBas, C MHBApHO
MOJIOCOI) TIPUMEHSETCS I M3MEPEeHHUs TPEBBIILIEHUNA C TOYHOCTHIO
0,5mMm Ha 1 xkm xoma; peiika PH-10 (mepeBsHHasi, TBYXCTOPOHHSI,
1iameyHass — puc. 1.12) nmpumeHsieTcs sl UBMEPEHUsI MPEBbILLIEHUN C
toyHocThio 10 MM Ha 1 kM xoma. ImmuHa peek ObiBaeT paznmunHoii: 1200,
1500, 3000 m 4000 MM; ckilamHble PEWKM IOITOJHUTEILHO MapKUPY-
1o1cs oykBoit C, Hanmpumep, PH-10C.

IIpu HUBEIMPOBAaHUM U3 CEPEAVMHBI HUBEJIUDP yCTaHABIMBAIOT IMOC-
penuHe Mexay TodkamMu A u B, a Ha Toukax A u B craBar peiiku ¢
penenusavu (puc. 1.13, a). Ilpu aBmxeHumu oT Touyku A K Touke B
peiika B Touyke A Ha3pIBaeTcsl 3agHeli, peiika B Touke B — mepenmHeii.
CHavana HaBOJST TpyOy Ha 3alHIOI0 peiiKy M OepyT OTCUeT a4, 3aTeM
HaBOOIT TPYOy Ha MepeaHIo peiiky u 6epyr oTcuer b. IlpeBbilieHUE
Touku B oTHOCUTEIbHO TOYKM A pacCYMTHIBAIOT IO popMye: h = a —
b. Ecau a > b, To mpeBhIIEHUE CUUTAETCS MOJOXUTEIbHBIM, €ClIi a <
b — To orpuuarenbHbIM. OTMeTKa TOUKM B Bhiuucisiercs mo opmysie:
H, = H, + h. BricoTta BusupHoro Jiyuya Han ypoBHeM mopsa H, = H, + a
= H, + b Ha3bIBaeTCs 20puU30HMOM npubopa.

AHanu3 1mokasbiBaeT [1], 4TO mpU HUBEIMPOBAHUU U3 CEPEAUHBI
MPAKTUYECKN TIOJTHOCTBIO MCKIIIOYAIOTCS TIOTPEIITHOCTH, BBI3BAaHHBIE

a) 6)
Puc. 1.13. K noHsTUi0o HuBennpoBaHus
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KPUBU3HON 3eMHOIl MOBEPXHOCTU U pedpakuuell (HeIMHEHHOCTHIO)
pacrpocTpaHeHUsI CBETOBOTO JIyya.

IIpu HUBeIMPOBAaHWU BIepen HUBEIMP YCTAHABIMBAIOT Haj TOYKOM
A Tak, 4TOObI OKYJISIp TPpyObl ObLT HA OJHOM OTBECHON JIMHUU C TOUYKOMA.
Ha touky B craBar peiiky. MI3amMepsitoT BbICOTY HUBEJIMPA i Hall TOYKOM A
u OepyT otcueT b 1o peiike (puc. 1.13, 6); peBblllIeHUE TTOACUUTHIBAIOT
no dopmyine: h =i — b. Ecau Touku A u B Haxonsitcst Ha 60/1bIIOM pac-
CTOSTHUM OJHA OT IPYIrOi U MPEBBILLICHUE MEXITY HUMU HEJb3sl U3MEPUTh
C OIHOI YyCTAaHOBKM HMBEJIMpa, TO Ha JUHUM AB HamedaoT mpoMmexy-
TOYHbIE TOYKU 1, 2, 3 U T. . U U3MEPSIOT MPEBBILLIEHUE IO YACTSIM.

Tpueonomempuueckoe (Teoe3nuecKoe UM HUBEJIMPOBAHUEM HAKJIOH-
HBIM JIY4YOM) BBITIOJTHSCTCSI TCOOOJUTOM; IUIS OTIPEHCIICHUS TPEBBIIIe-
HUSI MEXIy TBYMSI TOYKAMU HY>KHO MU3MEPUThb YToJl HAKJIOHA U pacCTosI-
Hue. B Touke A ycTaHaBIMBalOT TEOJOJWT, B Touke B — peitky wiu
BEXy WM3BECTHOH BBICOTHI V. M3MepsioT yroa HakKJIOHa 3pUTEJIbHOM
TpyOBI TEOHOJWTA IIPU HABEASCHMM €€ Ha BepX BeXW WIM pelKku
(puc. 1.14). Inuny otpe3ka LK MOXHO MpencTaBUTh Kak CYMMY OTpe3-
koB LC u CK c onmHoit ctopoHbl U Kak cymmy oTpe3koB LB u BK ¢
npyroii. Orpe3ok LC onpenensiercsa n3 VILC: LC = S-tgv, rme S — pac-
cTrosiHue (B COTHSIX MeTpoB). Omubka M3MepeHUs! TPEBbILICHUSI TIPU
TPUTOHOMETPUYECKOM HUBEJIMPOBAHUM OLIEHMBAETCS BEJIMYMHONM OT
2 1o 10 cM Ha 100 M paccTosTHUSI.

Tudpocmamuyeckoe HUBEIUPOBAHUE BBHIMOJHSIECTCS C  TTOMOIIBIO
COOOIIAOIINXCS COCYIOB, 3aIIOJIHEHHBIX XHMIKOCTBIO. 2KMIKOCTh ycTa-
HaBJIMBaeTCsd B 00OMX COCyIax Ha OMHOM YpPOBHE (Ha OTHOM OTMETKE).
Ecam BeIcOTa CTOJI0a XXUIKOCTH B TIEPBOM COCYAE paBHA C;, a BO BTO-
poM — ¢, (puc. 1.15), To mpeBblllieHUE TOYKU B OTHOCUTEIHLHO TOUKU
A Oymer paBHO h = ¢, — c,.

ToYHOCTh IMAPOCTATUYECKOTO HMBEIMPOBAHMS 3aBUCUT OT PacCTo-
STHUST MEXIy COCydaMU, THUTMA XUIKOCTH, MHara3oHa M3MEpPEeHUs IIpe-

SwigV v

I v g c
B
| 1 h
Al K

Puc. 1.14. leoge3nyeckoe HUBenMpoBaHne
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Puc. 1.15. Imgpocrarnyeckoe HUBeIMPOBaHue

BBIIIEHUSI, KOHCTPYKIIMM OTCUYETHOTO YCTPOMCTBA U APYIMX YCJIOBUIA.
CpenHekBaapaTiyeckass OlrMOKa WU3MEpPEeHUsT MPEBBIIUIECHUST JTYYILIUMU
TUAPOCTATUYECKMMM HMBeJIUMpaMu npocturaeT 35...10 MKM; nuamna3oH
W3MepEeHMS TIPEBHIIICHNH TTIPU 3TOM HEBEJIMK — BCETo OKOJIO 1 cM; mpu
paccrosgHMM Mexnay cocynamu 10 500 M MOXHO M3MEPUTh IIPEBBIIIEC-
HUe ¢ olnbKoi okoso 10 MMm.

bapomempuueckoe HUBeIMPOBAaHNE OCHOBAHO Ha 3aBUCUMOCTH aTMOC-
(bepHOTO MaBNIEHUS OT BBICOTHI TOUKM Haj YpoBHEM Mopsi. I3BeCTHO, UTO
C yBeJIMYEHUEM BbICOTHl Ha 10 M JapjeHue mamaeT MpUMEpHO Ha 1 MM
pTyTHOrO croiba. IlpubmkeHHOE 3HAYEHUE MPEBBILIEHUS MEXIY TOY-
KaMu 1 1 2 MOXHO BblYMCIUTh Mo dopmyine: h = H, — H, = AH (P, —
P,), tae P, u P, — naBneHue B nepBoii 1 Bo BTopoii Toukax; AH — Gapo-
MeTpUuecKas CTyneHb (BbIOMpaeTcsl M3 creluaabHbix Tabmui). boiee
TouyHble (opmyiabl (Hampumep, Jlamiaca [1]) yduThIBaIOT 3aKOHOMeEp-
HOCTU pachpeneseHus TJIOTHOCTU M TeMIlepaTypbl BO3Iyxa MO BBICOTE.
B o0uieM e TOYHOCTh 0apOMETPUYECKOr0o HUBEIMPOBAHUSI HEBHICOKA:
CpemHeKBaIpaThuyeckasl OIIMOKa M3MEPEeHUsT MPEeBbILICHUs KoJjebiaeTcs
oT 0,3 M B paBHUHHBIX palloHax 1 10 2 M 1 0oJiee B TOPHBIX.

B reonesuu usmepeHus AeJITCS Ha Heobxodumblie U u3dbimoytsie. Ecnu
KOJIMYECTBO HEM3BECTHBIX BEJIMYMH PABHO f, a KOJUYECTBO M3MEPEHMIt
paBHO n > t, TO ¢ U3MEPEHUI SABISIOTCS HEOOXOOUMBIMM, a (n — t) —
n30biTouHbIMU. Hampumep, uytoObl y3HaTh 3HAY€HUE YIjia, JOCTATOYHO
U3MEpUTh ero oauH pa3 (t = 1); Ha MpakKTUKE Yroj MOXHO U3MEPSITh
HECKOJIbLKUMU CIOCO0aMu, Tojydyass # ero 3HaueHUWi; clemoBaTesbHO,
(n — 1) usmepeHuii U30bITOYHLL. [Ipu 3TOM IJIS MOSyYEeHUs €AUHCTBEH-
HOro pelleHUus] MCIOJb3YIOT OAHO WJIM HECKOJbKO JIOIMOJHUTEIbHBIX
yciaoBuid. B reome3nu Takoe ycoBue 3anmcbiBaeTes B Buze: pi(V;)? = min,
T. €. U3 BCEX BO3MOXHBIX PEILIEHWII BBIOMpPAETCS Takoe, MpU KOTOPOM
CyMMa KBaJpaToB IOTPaBOK V, B pe3ybTaTe U3BMEPEeHUId UMeeT HauMEHb-

25



&«

«COJIOH»

Kapnawyk B. U.

1Iee 3HayeHue (p; — BeC i-ro U3MepeHusI, €CJIM OHU BBITOIHSIIOTCS TPY-
OopaMu pa3Hoii TouHocTr). [IpuBeneHHOEe YCIOBUE HA3BIBAIOT YPAGHUBA-
Huem (OLIEHUBAHUEM) no mMemody HaumeHvuiux keadpamos (MHK).

VpaBuuBaHue nmo MHK MOXHO BBHIIOJIHUTH OBYMS CIOCOOAMM:
napamempuveckum WA koppeisamuwviM. Eciv n — o0llee KOJIUYECTBO
U3MEPEHUI, t — KOJIMYECTBO OIpPEAesieMbIX MapaMeTpoOB U I — KOJIU-
YeCTBO M30BITOYHBIX U3MEpPEeHUl (r = n — t), TO IpU MEPBOM CII0cobe
CHayaja MoJy4yaloT MNPUOJMXEHHbIE 3HAYEHUsT ONpelessieMblx Iapa-
METPOB C KOJIMYECTBOM f MOMpPABOK, a 3aTeM COCTaBJISIIOT A Tapamer-
PUYECKUX YpaBHEHU (MO KOJUUYECTBY M3MEPEHMIT), TIPpeodpa3yloT ux u
MOJIyYaloT ¢ HOPMaJIbHbIX YPaBHEHUI C f HEU3BECTHBIMU MapaMeTpaMu
¢ mocienylolmuM ux pelreHueMm. [Ipu BTopoMm cmocobe COCTaBISIIOT »
YCJIOBHBIX YPaBHEHUI ¢ # HEU3BECTHBIMM TIOMPABKAMU K pe3yJIbTaTam
U3MEpEeHUI W Mocjie UMX Mpeodpa3oBaHUs MOJYYAlOT # HOPMaTbHBIX
ypaBHEHUId C F HEU3BECTHBIMM BCIIOMOTATEIbHBIMU MHOXUTEISIMU,
HasbIBaeMBIMU Koppesamamu. Tlocae pelieHusT CUCTeMbl U3 F HAXOMAT
3HAYEHUsT KoppeaaT U MO HUM BBIYMCIISIIOT MOIMPaBKU K M3MEPEHUSIM.
Ecinu t > r, TOo mpearnoyTuTesbHEEe BTOPO BapuaHT, eciu t < r, TO —
MHEepBBIA (B TOM YMCIIE U IIPU MCIIOJAb30BaHUM DBM).

B pesynabTaTe ypaBHMBaHMS: BBIUMCISIOT Haubosee HaaexXHble U
HauboJjiee JOCTOBEPHbIE 3HAYEHUS] HEU3BECTHBIX BEJIMYMH; BBIUMCIISIIOT
U OIIEHMBAIOT MOMPAaBKM B M3MEPEHHBIE TTapaMeTPhl B COOTBETCTBUU C
TEOMETPUUYECKUMU  YCJIOBUSIMM KOHKPETHOW MOIEIM; BbBITOJTHSIOT
OLIEHKY TOYHOCTHU YpaBHEHHBIX MTapaMeTPOB MOAEIIHU.

IIpy MHOTOKpATHBIX M3MEPEHUSX OJHOM M TOM K& BEIUIMHBI
pe3yJbTaThl U3MEPEHUI IMOJYyYyaroTCsl HEOAMHAKOBBIMM M3-3a TPYOBIX,
CUCTEMATUYECKUX U CIydalHbIX OLIMOOK. I'pyOble OIIMOKU SIBISIIOTCS
pe3yIbTaToOM IIPOMaxoB M IIpocueToB. CucreMaThyeckue OIIMOKU
MMEIOT BITOJIHE OMpENeeHHbI XapaKTep: €ClIu MX MCTOYHUK OOHapy-
JK€H M U3y4YeH, TO MOXHO MOJYYUTb (DOPMYIY BIMSIHUSI 3TON OLIMOKU
Ha pe3yibTaT M3MEPEHMS M 3aTeM BBECTM B Hero mompaBky. Crydaii-
Hble OLIMOKM M3MEpPEeHUIl OOYCIOBJIEHBI HETOUHOCTHIO Criocoba M3Me-
pPeHUii, HETOYHOCTbIO M3MEpUTESbHOro Tipubopa, KBaaudukaluein
WUCTIOJHUTENS, BIMSHUEM BHELIHUX YCJIOBUIA U UMEIOT CTAaTUCTUUYECKUIA
xapakrep. Ilpuyem abCoOMIOTHBIE 3HAYEHMST CIAyYalHBIX OIIMOOK He
MPEBOCXOIAT HEKOTOPOIO Tpejea; ecin Kakas-a1u0bo olnoKa BhIXOAUT
3a 3TOT Mpeaesl, OHa CYMTaeTcs TpyOoii; MOJIOKUTEIbHbIE U OTpUlla-
TeJbHbIE CIIydaiiHble OLIMOKM PaBHOBO3MOXHBI, CpeaHee apudmeTu-
YyecKoe CIy4alHbIX OLIMOOK CTPEMUTCS K HYJII0 MPY HEOrpaHUYEHHOM
BO3pacTaHWM YMCJIa WM3MEPEHMM; Majble IO a0COJIOTHOM BEIUYMHE
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CJIydyaiiHble OINMOKM BCTpeYaroTcs valle, yeM OoJbiuve. Kpome Toro,
BO BCEll Macce CIIydallHBIX OIIMOOK HE MOJDKHO OBITh SIBHBIX 3aKOHO-
MEpHOCTEeI HM 110 3HaKy, HM 110 BenmnunHe. Ecim oHa oOHapyXuBaeTcs,
TO 3TO yKa3blBaeT HA HAIMYUE CUCTEMATUYECKOM OILMOKMU.

JIJIs. OLIeHKM TOYHOCTU M3MEPEHUIl B Ie0fe3MU UCIIOIb3YeTCs BBE-
IeHHas [ayccoMm cpemHeKBaapaTWdyecKas olmnbka m = (A%/n), Tme n —
KOJIMYECTBO M3MEpPEHMI; A’ — CyMMa KBaapaTOB OTKJIOHEHWU pe3yiib-
TaTa KaxKJI0ro M3MEpPEeHMsI OT CPeaHEeTo apu(PpMeTUUEeCKOro (CM. HIDKE).

OnbIT OKAa3bIBAET, YTO: HOCTATOYHO HAJEXHOE 3HAYCHHUE m IIOJIy-
qaeTcs yxe Ipu n = §; mpejaesibHas OlIMOKa psiga M3MEPeHUI He IIpe-
BhIIIAeT 3m (Ha MpakTUKe MpPUHUMaeTCcs paBHOM (2...2,5)m).

CpenHekBagpaTndeckass OIIMOKa (YHKIIMU HECKOJIbKUX apryMeH-
TOB (U3MepeHHbIX BeanunH) F = f( X, Y, Z ... ) onpenensiercst hopmy-
Joit [1]:

m? = (of/ox)*(m,)? + (of/dy)*(m,)* + (6f/0z)*(m,)* +...  (1.1)
Hampumep, g dyukuyum F = kX — m? = k*(my)?%; mig F = aX +
bY — m?’ = a*(m,)* + b*(m,)% ma F = Xtg¥ — m>= tg’Y (m)* +
X*(m,)?/cos*Y.

Ecim dyHKIMS mpencTasisieT Mpou3BeaeHNe HECKOMBKUX apryMeH-
TOB, HanpuMep, F = X- y-z, To 1151 Hee OTHOCUTEJIbHAS OLIMOKA:

(m/F)* = (myx)* + (my/y)* + (m,/z)* (1.2)

Ecnu ymcno aprymMeHTOB ¢ OOJbIlle OJHOTO, TO BO3HUKAeT 3amaya
HaXOXIEHMS ! HEM3BECTHBIX M3 OMHOIO YpPaBHEHMS, KOTOPYIO MOXHO
PEIINTh, IPUMEHSISI NPUHUUN PABGHbIX 6AUAHULL, COTJIACHO KOTOPOMY BCe
cnaraeMmble mpaBoit yactu dopmyabl (1.1) wiu (1.2) cuurarorcs pas-
HBIMM MEXIY COOOI.

Ecnu uMeercst n U3MepeHUit OOHOM BeJIMYMHBI X, TO CyMMa pe3yJib-
TAaTOB 3TUX U3MEPEHUI, pa3neeHHas Ha k, IAaeT ee cpedHee apugpmemu-
Yeckoe 3HaveHue, KOTOPOE TIPM HEOTPaHWYEHHOM BO3PAaCTaHMM KOJIH-
YecTBa M3MEPEHUI CTPEeMUTCS K €€ MCTUHHOMY 3HaueHmio. CpemHe-
KBajZipaTuyeckas olnbKa cpeaHero apudmerudyeckoro M = m/(n)'/2,
T. €. OHa B KOPEHb U3 7 Pa3 MEHbIIIe OLIMOKMA OJHOI0 M3MEPECHUS.

ITockoJIbKY B OOJBIIMHCTBE CJIyYaeB UCTMHHOE 3HAYECHUE M3Mepsie-
MOW BEJTMYMHBI HEU3BECTHO, TO HA TIPAKTUKE OLIEHKY TOYHOCTU BBITION-
HSIIOT MO OTKJIOHEHUSM V; KaXJ0T0 U3MEPEHUsT OT cpeaHero apudme-
Thyeckoro. IlpM B3TOM [JIsT BBIYMCIEHMSI CpEeIHEKBaApaTUYeCKOM
oMok ucrnonb3yercs dopmyna: M = [S(V)?/n(n — 1)]2, toe S(V,)?> —
CyMMa KBaJpaTOB OTKJIOHEHW! (MM YKIOHEHMI, KaK 3TO IIPUATO
Ha3bIBaThb B F€OJE31N).
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1.7. Onpep,eneHMe NMPAMOYroJibHbIX KOOPpAUHAT TOYKU

CucreMa MIpsMOYTOJBbHBIX KOOPAMHAT HAa TUIOCKOCTM MOXET 3a;a-
BaTbCs TPeMsl CIOcOOaMM:

1-ii criocob: (ukcupyeTcss MECTOIOJOXEHUE LEHTPa CUCTEMbI —
touka O;

mpoBoauTcsa och OX M yKa3bIBaeTCs €€ IOJIOKUTEIbHOE HallpaBiie-
HUE;

neprneHAUKYIsIpHO K ocu OX mpoBoautcs ock OY ¢ yKazaHUEM ee
TTOJIOXKUTEJIBHOTO HampaBiIeH!s (B COOTBETCTBMHM C TUIIOM CHCTEMBI —
mpaBasi WM JieBasl); YCTaHABIMBaeTCsI MacIluTad KOOPOWHAT BIOJb
oceil.

st onpeneneHus KOOpAUHAT Kakou-1nb6o Touku C B TakKoil cuc-
TeMe HYXXHO CHayaja OIyCTUTh NMEPHEeHIUKYJSIPHl M3 3TOM TOYKMA Ha
KOOpPJAMHATHbIE OCU U 3aTeM U3MEPUThb JUIMHY 3TUX MEPIEeHIUKYJISIPOB;
JUTMHA TIepIIeHIMKYJsIpa K ocu OX paBHa KoopauHaTe Y, HJIMHA Tep-
neHaukyssipa Kk ocu OY — koopauHare X touku (puc. 1.16, a).

Kpome cucrembr XOY MoxxHO ncnonb3oBaTh cuctemy X' O’Y’, mmoiy-
yatowytocss u3 XOY myreM IepeHoca Hayajia KOOpAuHAT B TOuky O’
(c xoopauHaTtamu 8X, 8y) U MOBOpPOTa OCEil 1O YacOBOW CTpEsKe Ha
yroa a. Ilepexon uz XOY B X'O'Y' BhINONHSIETCS T10 (popMyJiaMm:

X, = (X, — 8&x)-cosa. + (Y, — 8y)sina; Y, =
—(X, — 8x)-sina. + (Y, — 8y)-cosa..

JJ1st o6paTHOrO mepexoia UCHOIb3YIOTCS (POPMYIIBI:

X, =8x + X cosa — Y. 'sina; Y, = 8y + X 'sina + Y, cosa.

2-i1 cmocod — KOOpAMHATHas CEeTKA: 4epe3 paBHBbIE PaCCTOSTHUS
MPOBOASTCS IBE B3aMMHO TIEPIEHINUKYJSIPHBIE TMapaijiebHbIe JTHHUH,
KOTOpBbIE COOTBETCTBEHHO MapaJlIeJibHbI OCSIM KOOPAMHAT; Y KaxXmoil
JIMHWH TIOAITACHIBACTCS 3HAYeHNE COOTBETCTBYIOIIEH KOOPAMHATEHI.

3-11 coco6: yKa3bIBAIOTCS YMCICHHBIE 3HAYEHUS KOOPOWHAT IBYX
(buKCHpPOBaHHBIX TOYEK.

IlepBhlii crtoco® B reone3uu SBISETCS OOILIEIPUHSITHIM; 3TUM CIIO-
coOOM 3amaeTcs 30HaJbHASA CHUCTEMa IIPSIMOYTOJBHBIX KOOPAWHAT
l'aycca. Ha Tonorpaguyeckux kapTax M IjlaHax cUCTeMa IMPSMOYIOJib-
HBIX KoopauHaT I'aycca 3apmaetrcss BTOphIM criocobom. Ha mecTtHOCTH
CHCTeMa TIPSIMOYTOJIBHBIX KOOPAWHAT 3a1aeTCsI TPETEUM CITOCOOOM, TIpH
KOTOPOM BCErla MOXHO HAaWTHM HECKOJbKO TeOne3MYECKUX IMyHKTOB C
M3BECTHBIMU KOOPIMHATAMU U OIpPEACISITh TOJOXEHHE HOBBIX TOUYEK
OTHOCUTEILHO 3TUX ITyHKTOB.
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a) 6)
Puc. 1.16. K onpeaeneHunio NnpsMoyrosibHbIX KOOPANHAT (a)
v yrnos (6) Ha N10CKOCTHU

B n11060M reoae3nyeckKoM MOCTPOSHUU TTPUHSITO BbIASASITh TPU TUIA
JAHHBIX: UCXOAHbIE JaHHBIE (KOOPAMHATHI UCXOMAHBIX MYHKTOB, TUPEK-
LIMOHHBIE YIJIbl UCXOAHBIX HAMpaBJIeHUN U T. M.), KOTOPbIE YacTO MpPU-
HUMAIOTCS YCJIOBHO 0€30LIMOOYHBIMU;, M3MeEpsSeMble TapaMeTpbl;
HEU3BECTHBIE MapaMeTphl, OMpeaesieMble MO CrelualbHO pa3pabo-
TaHHOMY QJITOPUTMY C YYE€TOM OILIMOOK U3MEPEHUI U TeOMETPUU TOC-
TPOEHUSI.

IIpu u3MepeHUsX Ha IUIOCKOCTU Yrojl (PMKCHPYETCS TpeMsI TOU-
KaMU: OJHA TOYKAa — BTO BepIlIMHA YyIWa, a ABe APYrue (PUKCUPYIOT
HampasieHus 1-il m 2-il ctopoH yria. B mpocTteiilieM ciydae ogHa
TOYKA U3 TpeX SBISETCS OMpeaessieMoli; B 00llIeM ciiydyae oInpenelisie-
MBIMU MOTYT OBITH OJHA TOYKa, ABE WIM Bce TpU. Eciu ¢ukcupyercs
paccTosIHUE MeXAY IBYMSI TOUKaMU, TO OIpelessseMbIMU MOTYT OBITh
ofHa wiu aBe Touku. [1ocKoJbKY Mpy U3MEPEHUU yIjia ompenessieMast
TOYKA MOXET pacriojiaraThCsl B BEpIUMHE yIja WJIM Ha OJHOM U3 ero
CTOPOH, TO €€ KOOPAMHAThl MOTYT ObITb HalIeHBI CJIEeIyIOLIMM 00pa-
30M (cM. puc. 1.16, 6):

1. B Touke A C M3BECTHBIMM KOOpAMHATaMHU X,, Y, HU3MEpPSIOTCSI
YIJIbL o U o (00 = o T B).

2. lna npsmoii AP, Ha3bIBaeMOW jauHueidl noaoxcenuss TOYKU P,
cocrapisieTcsl ypaBHeHUe B cucteMe XOY:

Y - YA = (X - XA)~thL, (1.3)
rne X 1 Y — KOOpAWHATHI 000K TOYKU MPsSIMOM, BKJIIOUast U Touky P.

3. Ecnu u3BecTHO (M3MEPEHO) pacCTOSTHUE S OT IMyHKTAa A C M3BECT-
HbIMU KoopauHaTtamu X,, Y, A0 omnpedensieMoit Touku P, To ee moJjo-
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>KEHHE MOXKET OBITb OIpeAesIeHO TakKe U3 ypaBHEHMSI OKPYXKHOCTHU
pamuyca S ¢ ueHTpoM B Touke A (puc. 1.17, a):

X=X)P+ (Y —Y,) =82 (1.4)
rme X 1 Y — KOOPAMHATHI JIOOOH TOUKM OKPYKHOCTH, B TOM UYMCIIE U
Touku P.

OnpeneneHue KoopauHaT X U Y TOUukKu P ¢ Iomollbl0 ypaBHEHUIA
(1.3) u (1.4) HasbIBalOTCS eeodezuueckumu 3aceukamu. IIpu 3TOM BO3-
MOXHBI CJICOYIOIIME BapWaHTHI WX WCIIOJIb30BAHUS: IBa YpPaBHEHUS
tuna (1.3) — npamas yenoeas 3aceuka; nBa ypaBHeHus tumna (1.4) —
AUHeliHas 3aceyka;, ongHO ypaBHeHue Tuma (1.3) u omHo Tuna (1.4) —
noaspHas 3aceuka; ABa U3MEPEHUs YIJIOB Ha OIpeaesiseMOd TOuKe —
obpamuas yen06as 3aceyka; APYyrve KOMOMHALMM HAa3bIBAIOTCS KOMOU-
HUposaHubimu 3aceykamu (CM. HILKeE).

Ilpu noasprHoii 3aceyke MCXOMHBIMU TAHHBIMU SIBJISIIOTCS KOOPIU-
HaTbl X,, Y, TOUKM A U JUPEKIIMOHHbBINA Yroj HampaBiIeHUS o,p (WU
KOOpIOWHATHI TOYKN B), m3aMepseMbIMU TTapaMeTpaMU SIBIISIIOTCS TOPH-
30HTAJILHEIN YyTOJT B M pacCTOSHHE S, HEM3BECTHBIMA — KOOPAMHATEI
X, Y touku P (puc. 1.17, 6).

IIpu rpadpuyeckom pelieHMM OT HampaBieHUs: AB oTkiambiBaeTcst
TPAaHCHOPTUPOM YIoJl B W MPOBOAUTCSA TpsiMasi, IMOCJIE Yero BOKPYT
TOYKM A TMPOBOAUTCS Ayra OKPY>KHOCTU paauycoM S B Maciitabe yep-
Texa (IU1aHa WM KapThl); TOYKA TepecedeHUus] MPSIMON JIMHUM U ITyTU
SIBJISIETCS UICKOMOM Toukoii P.

IIpu aHanuTUYECKOM CHOCOOE COBMECTHO pELIAITCSd YpaBHEHUS
(1.3) u (1.4), B pe3ysbTaTe 4ero OInpeaesstoTCs UCKOMbIE KOOPAUHAThI
Touku P:

o

d Sy

Puc. 1.17. K onpeaeneHuio reoge3ndeckmnx sacedek
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X=X,+AX =X, +S-cosa; Y=Y, + AY =
Y, + Ssina; o = o + B. (1.5)

Ilpn reome3mvecKMX TOCTPOCHMSIX HA TUIOCKOCTHA TIPUXOIMUTCS
pelaTh Tak Ha3bIBaeMbIe TIPSMYIO M 0OpaTHYIO reome3ndecKue 3amadm.

Ilpamasn eeodezuueckas 3adaya — 3TO BBIYMCIEHHE KOOPAMHAT X,,
Y, BTOpOro TIyHKTa, €CJIM WM3BECTHbl KOOpAMHATHl X;, Y, MEepBOro,
JUPEKLIMOHHBINA yroj W IJMHA S JIMHUU, COCAUHSIONICH 3TU MYHKTHI.
DTa 3amava SBJISIETCS YaCTBIO TOJISIPHOM 3aceUKW M (POPMYIBI I ee
pelueHus 6epyrest us (1.5):

X, =X, + S-cosa; Y, =Y, + Ssina.

Obpamuas eeode3uueckas 3adaua HA NAOCKOCMU — 3TO BBIYMCIICHUE
IVPEKIIMOHHOTO yIUIa B M JUIMHBI S TMHUHU, COSAMHSIONIEH 1Ba IMyHKTA C
WU3BECTHBIMU KoopauHatamu X, Y, u X,, Y, (puc. 1.18, a). Insg atoro Ha
oTpe3ke 1-2 KaK Ha TMIIOTeHY3€ CTPOMTCS TPSIMOYTOJBHBIN TPEYTOJIbHUK
C KaTeTaMM, TapajyieIbHbIMM OCSIM KOOpAMHAT. B 3TOM TpeyrojbHUKE
TUMITOTeHY3a paBHa S, KaTeTbl paBHbI MPHUpPAILEHUSIM KOOPAMHAT TOYEK
lu2AX=X,—X;; AY =Y, —Y,), a OIMH U3 OCTPBIX YIJIOB PaBEH
pyMmOy FiHun 1-2. B TakoM ciaydae S = (AX? + AY?)%; r = arctg(AY/AX).
ITockonbky Ha puc. 1.18, @ HanpaBieHue TUHUU 1-2 HAXOOUTCS BO BTO-
poii yeTBepTH, TO o = 180° — r.

ITpu HaxoXAeHWU TUPEKLIMOHHOIO yria  JuHuU 1-2 ompenesnsiercs
HOMEp 4YeTBepTH IO 3HaKaM MpupalleHnil koopauHaT AX, AY U ero
3HAYeHNE C MCIOIb30BaHMEM (Gopmyrr: X = r-cosp, Y = rsinf, tgp =
Y/X, r=(X*+Y?)"2 Ecnmu AX =0, 10 S =AY, B =90° 00" 00" mpu AY
>0up=270°00" 00" mpu AY < 0. Ecmu AY =0, 0 S = AX, B = 0°
00" 00" mpu AX > 0 m B = 180° 00" 00" mpu AX < 0. KoHTposem rmpa-
BWIBHOCTU BBIYMCJICHUI SIBJISIETCS BBIMIOJIHEHUE YCJIOBUS: AX/cosa =
AY/sino = S.

IIpu peuieHun oOpatHoli 3agaum Ha OBM wucrnonb3yoTcs ¢op-
MYJIBL:

S = (AX? + AY?)'?; o = arccos(AX/S).

Ipu npsamoti yeroeoi 3aceuke M3MeEpSIIOTCS YIIIBI B; U B, B IBYX TOY-
KaX ¢ M3BECTHBIMU KoopauHaTtamMu X,, Y., X, Yp U HU3BECTHHIMU
JUPEKIIMOHHBIMU YITIAMHU Oizc, Opp (pUC. 1.18, 6).

Ilpu rpacduyeckom pelleHMH OT HampapieHUss AC C MOMOIIbIO
TpaHCHOPTHUpaA OTKJIaIbIBaeTCsd yroj B, M npoBoauTcs mpsimas AP; ot
HanpasieHuss BD otkianbiBaetrcst yroa B, U npoBoautcs mnpsimasi BP;
TOYKA TIePEeCEUYEHMST ITUX TIPSIMBIX SIBJISIETCS UCKOMOI TOUYKOi P.
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a) 6)

Puc. 1.18. K onpegenennio o6paTHoOV reoge3nyeckoii 3a4a4M Ha
NJI0CKOCTH (a) U NPSIMO Yrs10Bowi 3ace4ku (6)

[Ipy aHaTMTMYECKOM pelIeHnH B OOLIEM CITy4ae 3aC€YKU BBIYUCIISI-
I0TCSl IUPEKIMOHHBIE YIIbl JUHUNA AP (o, = a,c +B), BP (o, = opp
+B,) U pelalTcsd 1Ba YpaBHEHUS:

Y=Y, =g X—X) —mmaAPuY — Yy =
tgh,(X — X)) — s BP,
OTKyJa M OIPEACIISIIOTCI NCKOMBIE KoopauHaThl X 1 Y.

YacTHBIM cilydaeM MOpPsSIMOM YIJIOBOM 3ace4yKM CUMTAaeTCsl ClIydaid,
Korna ymibl B, U B, u3MepeHbl oT HanpaBieHuil AB u BA, npuuem yron
B, — mpaBblif, a yroa B, — JeBblid (B 0OlleM ciyyae 3acedyku o0a
yrja — JieBble)

ITpu nuHeitHo#t 3aceuke (puc. 1.19, 6) u3MepsieTcsl paccTosiHUE
S, OT TOUKU A C U3BECTHBIMU KoopAMHAaTaMu X,, Y, IO OMpeaeasieMoi
Touku P 1 S2 — or Touku B ¢ u3BecTHBIMU KoopauHaTaMu Xg, Y IO
Touku P.

ITpu rpaduueckom peleHUr BOKPYT TOUKU A MPOBOAUTCS OKPYXK-
HOCTb paauycoMm S, (B maciutabe depTexa), a BOKpYr TOuku B —
OKPY>XHOCTb PaJMyCOM S,; TOUKa MepeceyeHrsi OKPY>KHOCTEN SIBISETCS
MCKOMOM TOYKOWM; 3aJaya MMEET JBa PEIIECHMS, TaK KaK IBE OKPYX-
HOCTH TIepeCceKaroTCs B IBYX TOYKAX.

IIpu aHaIMTHYECKOM CHOCOOE MCIIOJb3yeTCsl pellleHWe OO0paTHOM
reoie3nUeckKoil 3amauyd Mexay ToukamMu A u B ¢ moiyyeHuem aupek-
LIMOHHOTO YIJIa O, AJIMHBI b TuHUU AB 1 myTem pacuera:

— yroB B, u B, C Ucnojib30BaHUEM (opMmys (IO TeopeMe KOCUHY-

COB ISl TpeyrojbHUKa ABP):

(85 =1 + (S))* = 2bS,cosB; (S))* = b* + (S,)* — 2bS,cospy;
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a)

6)

Puc. 1.19. K onpenenenunio npssMoi yriioBoii (a) n ninHeriHoi 3ace4ku (6)

— ymia 3acedyku y = 180° — (B; + B,);
— JUPEKIMOHHBIX yII0B cTopoH AP u BP mig ciyyas, korma Touka
P nHaxoautcs cripaBa ot JuHuu AB

oap = app T By — 360°; ogp = gy — By + 3607
WIM clieBa OoT JuHuu AB
oap = Opp — By T 360°; ogp = aps + By — 3607
— peIIeHMS TIPSIMBIX TeOAe3MUYECKNX 3a1au U3 TOUKA A B TOUKY P u
n3 B B P, pe3ynbTaThl KOTOPHIX TOKHBI COBIACTD:
X =X, + S,cosa,p; Y =Y, + S;sinap;
X =X + S,cosagp; Y = Yy + S,sinagp.
IIpn obpaTHOI YIJIOBOI 3acedKke MO M3BECTHBIM KOOPOWHATAM X,,
Y., Xg, Y Touek A u B onpenensiorcst koopauHaTel Touku P (puc. 1.20,

a). s 3Toro yepe3 HUX IPOBOIUTCS OKPYKHOCTb. I1O0CKOJIBKY yroj ¢
BEPILIMHON Ha OKPYXXKHOCTH U3MEPSIETCS MOJIOBUHOM IyTH, HA KOTOPYIO
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a)

6) 4

Puc. 1.20. K onpeneneHnto o6paTHO yriioBoii 3aceyku

OH ONMpaeTcs, TO LIEHTPAJbHBIA yroj, ONMUpAIOIIMICI Ha Ty Xe OyTy,
Oynmet paBeH 2. Ilpu M3BeCTHOM paccTOosTHMUM b Mexmy ToukamMu A u B
U3 MpsMoyroibHOro TpeyroabHuka FCB ompenensieTcss panuyc oKpyx-
Hoctu R = b/2sinf u cocrapisercs ee ypaBHEHUE:

X=X = (Y =Y =R,
rme X 1 Y — KOOPIAWHATHI JIIOO0M TOYKM OKPY:KHOCTH, B TOM UYHCIIE U
Touk P; X, Yo — KOOpAWHATHI IEHTpPa OKPYKHOCTH, KOTOPhIE MOX-
HO BBIYMCIUTH, PEUIUB MPSIMYIO YIJIOBYIO WM JWHEHHYIO 3aCeuKy C
Touek A 1 B Ha touky C.

HanbHeWIIMii poliecc peleHrsl paccMaTpMBaeMoOi 3a1auu UITIOC-
Tpupyetcsa Ha puc. 1.20, 6. OH cBoAMTCSA K OMNpeneeHUI0 KOOpAUHAT
ToukM P mo aByM yriam B, u B,, mI3MepeHHBIM Ha OTpeIeIsieMO TOUKe
P Mexmy HampaBleHUSIMA Ha TPW MYHKTA ¢ M3BECTHBIMU KOOPIHMHA-
tamu A, B, C.

ITpu rpadpuueckom pelieHUMU MCHOJIb3yeTcsl crocod bosnoToBa, npu
KOTOPOM Ha JIMCTe MPO3payHOil Oymaru (KajJbKu) CTPOSITCS YIJIbI B, U
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B, c obmieit BepimHOM P, 1mocie yero oHa HakjIambIBaeTCs Ha 4YepTexX
TakuM 00pa3oM, 4YTOOBI HAIlpaBJIeHMSI YIJIOB Ha KaJlbKe IMPOXOAUIN
yepe3 MyHKTH A, B, C Ha ueprexe. [locne coBMmelieHus Touka P nepe-
KaJibIBaeTCsl (IIEPEHOCUTCS) C KaJIbKU Ha YepTeX.

IIpn aHayMTHYECKOM pellleHWM 3amada oOpaTHOM YIVIOBOM 3aCeuKu
packiaablBaeTcsl Ha psin Oojiee TPOCTHIX, HAMpuMep, Ha 2 MPsIMbIX
VIJIOBBIX 3aCEUKM U OAHY JIMHEWHYIO, WJIM Ha 3 JMHEWHBIX 3aC€YKU U
T. 1. U3BectHO Gosee 10-Tm crmocoOoOB; HMXKE paccMaTpUBaeTCsS OOWH
U3 HUX, — 4yepe3 MocieloBaTeIbHOe pellieHUe TPEX JIMHEeMHbBIX 3aceyek.
IIpu TakoMm crocobe IMPOBOAATCS ABE OKPYKHOCTH: OJHA PaanyCcoM
R, uepes Touku A, B u P u apyras panunycom R, uepes Touku B, C u P
(puc. 1.20, 6). Paguychl 3TUX OKPYXXHOCTE! pacCUMThIBAIOTCS 1O (op-
mynam: R, = b,/2sinB,; R, = b,/2sinp,.

Koopaunatel nentpa O, onpenensitorcss mo dopmysiaM JUHEHHOMN
3aceuyku 13 Touek A u B 1o paccrosiHusgMm R,, mpuuem u3 AByX pele-
HUI OepeTcs TO, KOTOPOE COOTBETCTBYET BeJMUMHE yria B, eciau B, <
90°, To Touka O, HaxonuTcs cnpasa oT JuHUU AB, ecau B, > 90°, — TO
cJieBa.

Koopaunatelr unenrtpa O, HaxomsdTcsl 1o ¢GopMyaaM JIMHEHMHOMN
3aceyk u3 Touek B u C mo paccrosHussM R,, u ogHO pellieHue U3
JIBYX BO3MOXHBIX BbIOMpaeTCs MO TOMY Xe MpaBuiay: ecau B, < 90°,
To Touka O, HaxoauTtcsa crnpaBa oT JuHuu BC, ecau B, > 90°, — ToO
cieBa. 3amaya He MMeEeT pellleHusl, eclIM Bce YeThipe Touku A, B, C u
P HaxonmgTcst Ha OMHON OKPYXXHOCTM, TaK KakK 00€ OKPYXKHOCTU CJIU-
BalOTCS B OOHY M, CJIEIOBaTEIbHO, TOUEK MX IepeceyeHus He Cylle-
CTBYeT.

B paccMoTpeHHBIX criocobax pelleHus! 3aceYek KOJIUYECTBO M3Me-
peHuli TPUHUMAIOCh MUHUMAJIbHBIM — ABa. Ha mpakTuke mis HaXoxX-
JeHUsT KOOpauHAT X U Y OIHOM TOUYKHM, KaK MPaBWJIO, BBHIMOJHSIIOT He
JBa, a TpU U OoJiee M3MEPEHUIN PACCTOSIHUM M YIJIOB, TpUYEM 3THU
M3MepEeHUs BBHITOJHSIOTCS KaK Ha MCXOMHBIX, TaK M Ha OIpeaeIsieMbIX
TOYKAax; TaKMe 3acCeYKW Ha3bIBAIOTCI KomOunuposanuvimu. Kaxmoe
U3MEpeHue, BBOAMMOE B 3aJauyy CBEPX MMHMMAJbHOIO KOJIMYECTBA,
SIBISIETCSI M30BLITOYHBIM. l'eome3myeckue 3aceuyku 0e3 M30BITOYHBIX
U3MEpPEeHUI MPUHITO Ha3bIBaTb OOHOKPAMHbIMU, & 3aCEUKU C U30BITOY-
HBIMU — MHO20KpamuwimMu (C 1 UBMEPEHUSIMHU ).

ITpy HaMMIMM M3OBITOYHBIX U3MEPEHMI BBIYMCIICHNE HEU3BECTHBIX
BBITIOJIHSIOT METOIOM YpaBHUBaHUS. AJITOPUTMbI CTPOTOTrO YpaBHMBA-
HUSI MHOTOKPATHBIX 3aceUeK MPUMEHSIIOTCS TpY McHoib3oBaHu DBM.
IIpu pyyHOM cueTe MCIOJb3YIOTCSl YIPOLIEHHbIE CIIOCOObI YpaBHUBA-
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HHA, IIPpXM KOTOPLIX CHayaJla HaxXoAATCA PEIICHHA BCEX BO3MOZKHBIX
BapnaHTOB HE€3aBUCHUMbIX OJHOKPATHBLIX 3aCCUCK (I/IX YHMCJIO paBHO n —
1 ), a 3aT€éM — BBIYMCJIEHME CPEAHUX 3HAUYECHUIN KOOPAMHAT TOUYKHU.

1.8. OnpepeneHne KOOPAUHAT HECKOJIbKUX TOYEK

s ompeneneHrsT KOOPAMHAT HECKOJBKMX TOUEK HamboJyiee 4acTo
HUCTIONB3YIOTCS JIMHEMHO-YIJIOBOM XOH, CuCTeMa JIMHEHUHO-YIJIOBbIX
XOIOB, TPUAHTYJISILUS W TpUaTepalus.

Jlunetino-y2n060i xo0 IPENCTABIISIET MOCAEAOBATEIbHOCTD MOJSIPHBIX
3aceyek, Mpu KOTOPbIX U3MEPSIIOTCS TOPU3OHTAJIbHbBIE YIJIBI U PacCTOS -
HUS MEXIy COCeTHUMU TOYKAMU;, W3BECTHBI CJIEAYIOIINe pa3HOBHII-
HOCTHM TakKoro crnocoba:

1. PazomkHyThIi X0n (puc. 1.21), mpu KOTOpOM 3aJal0OTCsI UCXOMHbIE
MYyHKTbl C W3BECTHBIMU KOOpAMHATAMU W IUPEKIMOHHBIMU YIJIaMU B
HayvaJie M1 B KoHLe xofa. Ecnu B Hauaje WM B KOHILIE XOAa HET MCXOI-
HOTO ITMPEKIIMOHHOTO YIja, TO 3TO OyIeT XOI ¢ YaCTUYHOM KOOpAMHAT-
HOM MPUBS3KOM; €CIM UCXOAHBIX AUPEKIIMOHHBIX YIJIOB B XOI€ COBCEM
HET, TO 3TO OyAeT XOJ C MOJHOM KOOPAMHATHON MPUBSI3KOM (CM. HIXE).

2. 3aMKHYTHI JUHEWHO-yriaoBoil xonm (puc. 1.22), mpu KOTOPOM
HayaJbHBI M KOHEUHBIN MyHKThI X0/a COBMEILIEHbI; OAWH MyHKT XOAa,

Puc. 1.22. Cxema 3aMKHYTOro JIMHENHO-yrJioBoro xoaa
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Ha3blBa€MbIil MCXOTHBIM, UMEET M3BECTHbIE KOOPAWHATHI M MCXOIHOE
HarpaBJicHWEe C W3BECTHBIM JWPEKIIMOHHBIM YTJIOM, ITO3BOJISIIOLINM
U3MEPSITh MPUMbIUHbLE Y204 MEXIY STHUM HampaBJIeHWEeM W HallpaBlie-
HHUEM Ha BTOPOIl MyHKT XO[a.

2. Bucsuuit nuHEMHO-YIJIOBON XOJ — HMMeEeT UCXOAHBIA MYHKT C
W3BECTHBIMU KOOPAMHATAMM M MUCXOTHBIM TUPEKIIMOHHBIN YTOJI TOJBKO
B Hauaje Xofa.

3. CBOOOAHBIN TUHEHHO-YITIOBOI X0 — HE MMEET MCXOIHbIX MyHK-
TOB M MCXOMHBIX TMPEKIMOHHBIX YIJIOB HM B Hadaje, HA B KOHIIE XOJa.

ITo ToyHOCTM W3MEPEHMSI TOPU3OHTAIBHBLIX YIJIOB U PACCTOSHUI
JIMHEHHO-YTJIOBBIE XONbl NEJSATCS HA meodoaumHbsle U NOAUSOHOMEMPU-
yeckue.

B TeomomuTHBIX XoaaX TOpU30HTAIbHBIE YIJIBI U3MEPSIOT ¢ OIIMOKOM
He Oosee 30"; oTHOcHUTeNMbHAsI OIIMOKA M3MEPEHUS PACCTOSIHUI KOJieO-
nercst ot 1/1000 mo 1/3000. B momuroHOMETpUUYECKIX XOMaX TOPU30H-
TaJIbHbIE YIJIBI U3MepSIoT ¢ owmmnbokoit ot 0,4" o 10", a oTHOoCUTENIbHAS
omnbka usMepeHust paccrossuuit — ot 1/5000 oo 1/300 000.

Kaxmerii onpenensieMplii MyHKT JIMHEIHO-YTJIOBOTO X0a UMEET IBe
KoopavHaTel X U Y, KOTOpBIE SBISIOTCS HEM3BECTHBIMM M KOTOPBIE
HyXHO HaiTu. Ecam olluee KOaM4yecTBO MyHKTOB B XOA€ PaBHO A, TO
KOJIMYECTBO HEU3BECTHBIX OydeT 2(n — 2), TaKk KaK y ABYX MYHKTOB
(MCXOMHBIX HAYaJbHOTO M KOHEYHOTO) KOOPAWHATHI M3BECTHBI; COOT-
BETCTBEHHO, JOCTATOYHO BBIMOJHUTH 2(N — 2) U3MEPEHUIA.

INonm TIpuBs3KOIT pa30OMKHYTOTO JTMHEIHO-YTIIOBOTO X0[a TTOHNMAIOT
BKJIIOYEHHE B XOI IBYX ITYHKTOB C M3BECTHBIMU KOOpIMHATaMM (3TO
HayaJbHBII M KOHEYHbBII MCXOMHbIE IMYyHKTbl XOIa) U M3MEpEeHHe Ha
3TUX TYHKTaX YIJIOB MEXIYy HaIlpaBJICHHEM C M3BECTHBIM TUPEKIINOH-
HBIM YIJIOM U IIepBOM (IIOC/IeIHEei) CTOPOHOM X04a; 3TU YIJIbl Ha3bIBa-
10TCs npumbitnsimyu. Kak yxe oTMedanoch, €Cid Ha HayaJbHOM WIU
KOHEYHOM TIYHKTE XOAa IPUMBIYHEINA yToJl He M3MEpSeTcs, TO MMeeT
MECTO YaCTMYHAsI WY TTOJTHAss KOOpAWHATHAsI MPUBS3Ka XO/Ia.

IIpuBs3ka 3aMKHYTOTO JMHEHHO-YIJIOBOTO X0Ja — 3TO BKJIIOUEHUE
B XOII OJHOTO ITyHKTa C M3BECTHBIMA KOOpAMHATAMHU M M3MEpeHHe Ha
3TOM TIYHKTE MpUMbi4HO20 YTia (YIa MeXIy HaIlpaBJIeHHMEeM C M3BeCT-
HBIM JTUMPEKLIMOHHBIM YIJIOM U NEPBO CTOPOHOM X01a).

COBOKYITHOCTh JIMHEHHO-YTJIOBBIX XOIOB, MMEIOIINX OOIIMEe TOYKH,
Ha3bIBAIOT cucmemoll x0006; y31080l MOYKOl Ha3bIBAETCSd TOYKA, B KO-
TOPOM CXOmSITCS HEe MeHee TpeX XxomoB. Kaxnplil xom omupaeTcss Ha
WCXOTHBIM IyHKT C M3BECTHBIMU KOOPIMHATAMM, BKIIIOYasl HaIIpaBlie-
HHUE C U3BECTHBIM TMPEKIIMOHHBIM yTiIoM. OIHY CTOPOHY KaKOTo-11bo
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Puc. 1.23. Cuctema imHeiHO-yr/10BbIX XO40B C OA4HOV Y3J10BOV TOYKOU

X0Ja, TMPOXOISIIYI0 4Yepe3 Y3JOBYIO TOUKY, NMPUHUMAIOT 3a Y3JI0BOE
HampasjieHue (Harpumep, CTOpoHy 4-7 Ha puc. 1.23) U BBIYUCISIOT ee
JUPEKIMOHHBIN yToJ MO KaXAOMy XOIy B OTHEJIbHOCTH, HauMHasl OT
HavyaJbHOro IUPEKLIMOHHOTO YIJia B XOJe.

CuuTast y3710BO€ HampaBjieHUE WCXOOHBIM, T. €. UMEIOIIM U3BeCT-
HBII AUPEKLIMOHHBIN YToJ, BHIYUC/SIOT YIJIOBbIE HEBSI3KU (OTKJIOHEHUSI)
B KaXIIOM XOJI€ M BBOAST MOMpaBKMU B M3MepeHHbIe yriibl. [1o ucnpas-
JIEHHBIM yIJIaM BBIYMCIISIOT TUPEKIIMOHHEIE YIJIBI BCEX CTOPOH KaXKIOTO
XO/Ia 1 3aTeM — TIpUpallleHNsT KOOPOIUHAT IO BCEM CTOPOHAM XOIOB.

Beramciienie KoopanMHAT MTYHKTOB B 3aMKHYTOM JIMHEWHO-YTIIOBOM
XOJIe BBITIOJTHSIETCST B TOM XK€ TTOPSIIKE, YTO U B PA30MKHYTOM; OTJIMYME
COCTOUT B BBIYMCJICHUU TEOPETUYCCKUX CYMM YIJIOB U TIpUPAILCHUNA
KOOpIWHAT.

Tpuaneyasyus nipeacTaBisieT coOOi IpyImy NPUMbIKAIOIIMX OAUH K
IPYTOMY TPEYTOJBHUKOB, B KOTOPEIX U3MEPSIOT BCe TPH YIJIA; TIPU 3TOM
IBa WM 00Jiee TTYHKTOB MMEIOT M3BECTHBIE KOOPIMHATHI, KOOPAWHATHI
OCTAJIBHBIX ITYHKTOB TOUIEXAT OIpeaesieHnto. ['pyrma TpeyroJibHUKOB
00pa3yeT CIUIOLIHYIO CETh WJIA LIETIOUKY TPEYTrOJBHUKOB.

KoopanHaTel TyHKTOB TPUAHTYIISIIIUNM KaK TPAaBWIO BHIUMCISIOT Ha
DBM 110 IporpamMmaM, pean3yIoIINM aJITOPUTMBI CTPOTOTO YpPaBHHIBA-
Hust o MHK. Ha cragnu mpenBapuTeabHON 0OpabOTKM TPUAHTYIISI-
IIUY TIOCJIEAOBATEIFHO PEIAIOT TPEYTOJILHUKI OAWH 3a IpyruM. B mep-
BoMm TpeyroibHuke ABP (puc. 1.24, a) u3BeCTHbl KOOPAMHATHI JIBYX
BepiivH (A 1 B) 1 ero peliieHue BBITOJHSIOT B CJIEIYIOLIEM MOPSIKE:

— BBIYMCIIACTCS CyMMa U3MepeHHBIX yIioB Cy;

— IIOCKOJIbKY B TPEYTOJIbHMKE [NeiiCTBUTENbHAs cymMMa yrios Cy =

180°, To ymnoBas HeBsA3Ka omnpenesercs Kak A = (Cy — Cy)/3;
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— BBIYUCIISIOTCS UCTIpaBJICHHbIC 3HAYEHUS YIJIOB: B = B; + AB;

— pelaeTcsd obpaTHas 3agaya MexXmy HyHKTamMud A v B, BbUmMcsIsa
MpU 3TOM AUPEKLIMOHHBINA Yol o,p U JIMHY S3 cTropoHbl AB;

— II0 TeOpeMe CUHYCOB PacCUMThIBAIOTCS IIMHBI cTOpoH AP u BP:
S, = Sssinp,/sinf;; S, = Sssinp,/sinfy;

— BBIYUCIISIIOTCS AUMPEKIUMOHHBIE YIJbl CTOpoH AP u BP: o, = o,y
+ B oy = oa — B

— pelaeTcs mpsMas reofe3nyeckas 3agavya M3 MyHKTa A Ha IYHKT
P u nnga xkoHTposas — u3 nyHkTta B Ha nmyHkT P; mpu 3ToM oba
pelleHus JOJIKHBI COBITACTbD.

B CIUIOLIHBIX CEeTSIX TPUAHTYIISILMM, KPOME YIJIOB B TPEYTOJbHUKAX,
U3MEPSIOT JUTMHBI OTAEIBHBIX CTOPOH TPEYTOJbHUKOB U TUPEKIIMOHHBIE
YIJIBI HEKOTOPBIX HATIPABJICHUI; 9T U3MEPEHUS BBITIOJHSIOTCS ¢ 0OJb-
LIelf TOYHOCTBIO M UTPAIOT POJIb JOTIOJTHUTEIbHBIX CXOMHBIX JaHHBIX.

Tpunamepayus TIPEACTABISIET CIUIOIIHYIO CETh MPUMBIKAIOIINX OIUH
K JPYrOMy TPEyTOJbHUKOB, B KOTOPBIX U3MEPSIOTCS JJIMHBI BCEX CTO-
POH; IBa MyHKTa, KaK MUHUMYM, IOJDKHBI MMETh M3BECTHBIE KOOPIU-
Hatel (puc. 1.24, 6).

a)

6) 0

Puc. 1.24. TpeyronbHuk TpuaHrynsunm (a) u cetb Tpunatepavinm (6)
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Peuienue mepBoro TpeyrojibHMKa TpuiaTepaludu, B KOTOPOM HM3BEC-
THBI KOOPAWHATHI ABYX ITYHKTOB M M3MEPEHBI IBE CTOPOHBI, BHITIOIHS-
10TCs 1o hopMyJiaM JIMHEWHOM 3aC€YKU C YKazaHUEM CTOPOHBI (CIipaBa
WU cJieBa), TAe pacrojaraercs MyHKT 1 OTHOCUTEIbHO OMOPHOM JIMHUU
AB. Bo BTOpoM UM MOCIEAYIOIIUX TPEYroJbHUKAX TakxKe OKa3bIBalOTCS
W3BECTHBIMM KOOPIMHATHI IBYX MYHKTOB W UIMHBI IBYX CTOPOH; WX
pelIeHMsT TOXKe BBIMOJHSIETCS 0 (hopMyJiaM JIMHEWHOMN 3aCeUKH.

MOXHO TIOCTYNUTh U MO-APYTOMY: CHayajla BBIYUCIUTH YIJIbI MEp-
BOTO TPEYroJIbHMKA IO TeopeMe KOCHHYCOB, a 3aTeM, HMCITOJIb3ySd 3TH
YIJIBl M IUPEKLIMOHHBIN YTOJ CTOPOHBI AB, BEIUMCINTDL AUPEKIIMOHHbIE
yIJbl CTOpoH A-1 1 B-1 1 pelunTh NpsiIMylo reofe3nyeckylo 3aaayy ot
MyHKTa A Ha TyHKT | 1 oT myHkTa B Ha myHKT 1.

ABTOHOMHOE OIpeae/IeHNe KOOPAUHAT TOYEK BBITIOTHSIETCS C TTIOMO-
LIBIO CIYTHUKOBBbIX HaBurauuoHHbix cucreM (CHC). B Hacrosiiee
BpeMs (PYHKIIMOHMPYIOT HABHTAIIMOHHBIE CHUCTEMBI 1-TO TTOKOJICHUSI
HMUKAJA (Poccust), TRANSIT (CIIA) u cucrteMbl 2-TO HOKOJCHMUS
INTOHACC (Poccusi) 1 NAVSTAR-GPS (CIHA) (cM. . 2). Hazem-
HBIA KOMaHIHO-U3MepUTEIbHEIN KoMiuieKe cucteMbl NAVSTAR-GPS
BKJTIOYAET KOOPIUHAIIMOHHO-BBIUUCIUTENBHBIN IIEHTP, KOMaHIHO-N3Me-
PUTEJIbHYIO CTaHLMIO, HECKOJbKO CTaHIMi ciaexeHus: (Ansicka, Kamu-
(opums, I'aBaiickue ocTpoBa U ocTpoB ['yaMm) M CTaHIIUM 3aKJIamKU CITy-
KebHoi nHpopmauuu (B wrarax CesepHas Jlakora u KanudopHus).

IIpu KCHoab30BaHUM POCCUICKMX HABUTALIMOHHBIX CHUCTEM KOOPAM-
HaTbl OMNpeaeseMbIX TYHKTOB TIIOIYy4YalOTCS B CHCTEME KOOpPIWHAT
1942 roma (CHC LHMKAJIA) wiu B cucteme CI'C-90 (CHC I'”TOHACC),
NPy MCHOJb30BAaHUM AMEPUKAHCKMX CHUCTEM — B CHUCTEME KOOpIMHAT
WGS-84 (cm. pazn. 1.2).

B cOyTHMKOBBIX HAaBMTAIIMOHHBIX CUCTEMax 1-ro TOKOJEHWS IS
onpeneseHUs] MEeCTOIOJIOXEHUsT UCIOb3yeTcsl 3(PheKT cAaBura 4yacTtoT
pagvousydyeHust IBuKyllerocss ucrouHuka (aggekr Homnepa). OnHo
HaOJIIOIeHNE CITyTHUKA TTO3BOJIIET HAIMCATh YpaBHEHUE OMHOM JIMHUMN
MOJIOKEHUS, MMelolleil ¢opMy TUIIepOobl (HoriepoBCcKuil auddepeH-
LMaJIbHBIA MEeTOM) WM 0oJiee CIIOKHON KpUBOM M30A0TbI (AOTLIEPOBC-
KM uHTeTpajbHbIl MeTon). IIpu » u3MepeHuil nojoxeHue HabI0aa-
TeJISl TMOJyYaeTcsl B OJHOM M3 TOYEK MepeceuyeHus # COOTBETCTBYIOIIMX
runepooJ Uau U30401I.

B nepuon ¢ 1987 o 1993 roa st ob111ero MOBBIILEHUSI TOYHOCTU U
OIHOPOIHOCTU TrocymapcTBeHHOM reome3uudeckoit cetu CCCP co3maHa
JOTIJIEPOBCKAs Teofe3ndeckas ceTh U3 136 MyHKTOB, paBHOMEPHO pac-
TTOJIOXKEHHBIX TT0 BCEU TEPPUTOPHUU.
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B cniyTHUKOBBIX HaBUTAIIMOHHBIX CUCTEMaxX 2-TO MOKOJEHUST U3Mepsi-
I0TCSl «JaJIbHOCTU», T. €. PACCTOSIHUSI OT OMpPEIe/IsieMOl TOYKM 10 CITyT-
HUKOB, KOOPAMHATHI KOTOPbIX M3BECTHBHI Ha JIIO0OW MOMEHT BpPEMEHHM.
Tl'eomeTpryeckas umess TAKOTO OIpeeSICHUs 3aKTI0YaeTCsl B HAXOXKICHUN
MOJIOXKEeHUsI TOUKW M3 JIMHEHOW MPOCTPAHCTBEHHOM 3aCeUKU; TMOJIOXKe-
HUE€ TOYKU (PMKCUPYETCS TpeMsl IIPSIMOYIOJbHBIMM KOOpAuHaTaMu X, Y,
7 WY Teoie3WYeCKMMM KOOpJAMHAaTaMu Ha ajuncoune (muvporoid B u
nonrotoii L) u BeicoToit H Hai moBepXHOCTBIO 3JUIMIICOMA.

ITockonbky mpu 00pabOTKe HAOIIOAEHMI CIIyTHHMKOB IIPUXOIUTCS
YUUTHIBATh MAPAMETP «BPEMSI», TO JUISI OMHO3HAYHOTO PEILIEHUs 3aCEYKHU
TpebyeTcs HaOMomaTh 4 CIyTHUKA, B HAWJIYYIIIEM ClIydae pacrioyIoXKeH-
HBbIX paBHOMEPHO Mo aszumyTy (uyepe3 90°) M Moj yrjioM HakjJoHa =
40°...60° x ropusonty (puc. 1.25).

WMamMepuB pacctosiHus D, 10 TpeX HaBUTAalMOHHBIX CIIYTHUKOB 3eMJIN,
TPUHBUYCKME KOOPAUHATHI KOTOPBIX U3BeCTHHI (X, , Y, , Z;, tne i = 1,2,3),
IUIS TAJIbHOCTEM MOXHO IIOJIYyYMTh CUCTEMY M3 TPEX YPAaBHEHUIA

D, = [(X, — Xl)z + (Yp — Yl)2 +(Zp — Zl)z]l/z;
D, = [(Xp = X)* + (Yo — Yo + (Z, — 21"
D, =[Xp = Xy)* + (Yp = Y3)* + (Zp — 23)2]1/2,
OTKYyJa OomnpecacjaAroTCd I'PUMHBUYCKHUE KOOPAMHATHBI TOYKH Xp, Yp, ZP,

KOTOpHIE TTO3BOJISIIOT HAMTH ee Teorpadpuieckue KOOpAWHATHI — HOJI-
roty L, mmpoty B u Beicory H — no dopmynam:

L = arctg(Yy/ Xp); B = arctg{Zy/[(Xp)> + (Yp)’]"?}; H = [(Xp)* +
(Yp)?]'?/cosB — R,

rae R — paauyc 3eMHOi cdepbl.

Puc. 1.25. K onpeneneHuio koopanHart To4ku ¢ nomorysio CHC
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1.9. Tonorpaduyeckme KapTbl U NNaHbI

1.9.1. MacwTabbl Tonorpacdpu4eckmnx KapT

HamoMHuM, 4yto mMacuTab — 3TO CTeNeHb YMEHbIIEHMSI TOPU30H-
TaJbHBIX TPOJOXEHUN JMHUI MECTHOCTM IIPpM M300paXeHUU HUX Ha
IUTaHe, KapTe WM adpOCHUMKe. Pa3nmmuaror uucaenuviil M epaghuueckue
MaclUTabbl; K MOCAEIHUM OTHOCSITCS AUHEIHbLU, NONepeUHblll U nepexoo-
Hblll.

Yucaennviii macuimadb BBIpAXaeTCsI B BUAE APOOU, YMCIUTENIh KOTO-
poii paBeH eAWHUIIEC, a B 3HAMEHATeJIe CTOMT YKCIJIO, ITOKa3hIBaroIlce
CTEeINeHb YMEHbIIEHUSI TOPU30OHTAIbHBIX MposioxeHuit. Ha Tonorpapu-
YEeCKMX KapTax YHMCJICHHBIM MaciTab ITOANMCHIBAETCS BHU3Y JIMCTa
Kkapthl B Bujae 1:M, Hanpumep, 1:10000. Ecnu aivHa JUHUK Ha KapTe
paBHa S, TO TOPU3OHTAJIbHOE TIposIoxkeHue S = s-M.

B Haieii crpaHe mpUHSTHL CeAylOlIMe MaclITabbl Tomorpaguuec-
kmux Kapt: 1:1 000 000, 1:500 000, 1:200 000, 1:100 000, 1:50 000,
1:25 000, 1:10 000. DToT psig Ha3bIBaeTCsl CTAHAAPTHBIM (paHblIEe Cloaa
Bxomwin Takxke maciutadsl 1:300 000, 1:5000 u 1:2000).

Jlunetinviii macuima6d OTHOCHUTCS K TpadMUyeCKMM; OH IIOMEIIAeTCs
BHU3Y JINCTA KapThl U CTPOUTCSI B COOTBETCTBUU C YMCICHHBIM MACII-
TabOM KapThl B cienymoolieM mopsake (puc. 1.26):

— TIPOBOAMUTCS TIpsiMasi JTUHUS M Ha HEW HECKOJbKO pa3 MOIPSI
OTKJIAABIBACTCS OTPE30K a TIOCTOSTHHOM JUIMHEI, Ha3vieaemblil
ocHosanuem macuimaba (TIpYU JJIMHE OCHOBAaHUS a = 2 CM JIMHE -
HBII MaciuTab HA3bIBACTCSI HOPMAAbHLIM); HATIPUMEp, UIST MacIil-
taba 1:10 000 orpe3ky a coorBeTcTBYeT 200 M;

— y KOHIIa NepBOro OTpe3Ka CTaBUTCSI HYJIb, CJ€Ba OT HYJsl MOIAIU-
CBIBAIOT OJTHO OCHOBaHME MacliTaba M neidaT ero Ha 20 yacreid,
a CIipaBa OT HyJIsSI TIOANMMCHIBAIOT HECKOJIBKO OCHOBAaHUIA,

— TMapaJuieIbHO OCHOBHOU MPSIMOM TIPOBOAAT €Ilie OTHY MPSIMYI0 1
MEXIY HUMU MPOUYEPUYMBAIOT KOPOTKUE IITPUXU;

— JUIMHA JIMHUM Ha KapTe M3MepsieTcs LUPKYJIeM, ITOCIe Yero eTro
OIHA WTIJIa CTAaBUTCS Ha IIeJIoe OCHOBaHWE TaK, YTOOBI IpyTrast

G00+70=6T0n

200 ] 200 400 0 800 100021

Puc. 1.26. JIuHeHsblii macLuTab
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WUIJa HaxoAwlach BHYTPU TIIEPBOTO OCHOBaHHUsS; C MacliluTaba
noaydaroT aBa orcyeTa: N1 — 1o mepBoii (1paBoii) urie u N2 —
0 JIEBOM; IJIMHA JUHUM paBHA cyMMe oTcueToB S = N1 + N2.

Ilonepeunviti  macwma6  dopmupyeTrcsi  cieayloluM  obpa3oM
(puc. 1.27):

— Ha npsimoil CD HeckolbKO pa3 OTKJIaIbIBaeTCsl OCHOBaHUE Mac-

1mrtaba — oTpe3okK a = 2 cM;

— B MOJIyYEHHBIX TOUYKaX-IEICHUSIX TPOBOMITCS MEPIEHIUKYISIPHI
K muauu CD;

— Ha KpailHUX TepIEeHIUKYJIpax OTKIAIbIBACTCS BBEPX OT JIMHUM
CD m oTpe3KoB MOCTOSTHHOM UIMHEI U TIPOBeAeM JIMHUH, TTapaj-
JeabHble IuHUKM CD;

— KpaiiHee JieBO€ OCHOBaHHUE IEJMTCSI Ha # PaBHBIX YacTeidl U
coenuHseTcs i-a Touka ocHoBaHUsI CA ¢ (i — 1)-1i TOUKO# JTMHUK
BL (oTv 1MHUM Ha3bIBAIOTCS MPAHCEEPCANAMU).

Ecin ocHoBaHue Mmaciitaba paBHO 2 €M, TO MacluTad Ha3bIBAETCS

HopmaabHbiM; ecii m = n = 10, To — comenHbIM.

HauMeHblee paeneHue MOMEpPeYyHOro Macliutaba paBHO OTPE3KY
F,L, = a/mn; npu m = n = 10 umeem F,L, = a/100, 1. e. y COTeHHOTO
MaciiTaba IlieHa HaMMEHBIUEro AejieHWsI paBHA OOHOM COTOM moJe
OCHOBaHUS.

TTopsimok MCIOMBb30BaHMS TTOTIEPEYHOTO MaciuTaba:

— IUpPKyJIeM-U3MepuTeeM (pUKCUpyeTcs IIWHA JIMHAW Ha KapTe,

Mocjie 4Yero ofHa ero HoXkKa CTaBUTCSl Ha 1IeJIoe OCHOBaHME,
a Iipyrasg — Ha JIo0ylo TpaHCBepCallb, IIPU 3TOM 00€ HOXKM LIUP-
KyJIs1 JOJDKHBI pacIioiaraTbCs Ha JIMHMH, MapajuIeIbHON JIMHUM
CD;

— JUIMHA JIMHWUHA COCTABIISIETCS M3 TPEX OTCUYETOB. OTCUET IIEJBIX
OCHOBaHWI{, YMHOXEHHBI Ha IIcHy OCHOBAaHMS, IIIIOC OTCYET
JEJCHUI JIeBOrO0 OCHOBAHMSI, YMHOXEHHBIA Ha LIEHY OeIeHMUS
JIEBOTO OCHOBaHMUS, IUTIOC OTCYET ACJIEHUI BBEPX MO TpaHCBEp-
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cajJii, YMHOXEHHBII Ha 1IeHY HaMMEHbIIIETro AeJeHUsT MacliTaba;
TOYHOCTb U3MEPEHUS IJIMHBI JTUHUH 1O TTONepeYHOMY MacIlTady
OLIEHUBAETCS MOJOBUHOM 1IEHbI €r0 HAUMEHBILETO AEICHMUSI.

Ilepexoonuviii macuimab WCTONB3YeTCSI B HECTAHIAPTHBIX CJydasx,
HarnpuMep, NMPU MCMHOJb30BAHUM KapThl WJIM a3pOCHUMKA C HeCcTaHaap-
THBIM MaclITabOM, YTO OOCTAaTOYHO HEYAOOHO IS TPaKTUYECKUX
paboT. B Takux ciydasix oCHOBaHHE IIOIIEPEYHOro Maciiutaba OepyT He
2 CM, a pacCUYMTBHIBAIOT TakK, YTOObl OHO COOTBETCTBOBAJIO KPYIJIOMY
yucay metpoB, Hampumep, 400 M. JIiMHa OCHOBaHMSI B 3TOM Ciyvae
oyzet, ckaxeM, a = 400 m/175 m = 2,28 cMm.

Eciu Tereps mocTpouTh IMOIEpPEeYHbI MaciuTad ¢ IJIMHOMA OCHOBa-
HUA a = 2,28 cM, TO OIHO JIEJIEHUE JIEBOTO OCHOBAHMS OyIET COOTBETC-
TBOBaTh 40 M, a 1leHa HauMEHbILIEeTO JeJieHus OyaeT paBHa 4 M. Takum
0o0pa3oM, MorepeyHbIii MaciuTad XapakTepu3yeTcsl TpOOHBIM OCHOBA-
HUEM.

Tournocmoe macwmaba — 3TO IJIWHA TOPU3OHTAIBHOTO MPOJIOXKEHUS
JIMHUM MECTHOCTH, COOTBETCTBYIOILIETO Ha KapTe oTpe3Ky 0,1 mMm.
ITpakTUUecKuii CMBIC 3TOrO MOHSTHUS 3aKJIIOYAeTCs B TOM, UTO JAeTaiu
MECTHOCTM, UMEIOLIME pa3Mepbl MEHbIlle TOYHOCTM MacluTaba, Ha
KapTe B MaclTabe M300pa3uTh HEBO3MOXKHO, U MPUXOAUTCS MpUMe-
HATH TaK Ha3bIBaeMble BHEMACIITAOHbBIE YCIOBHBIE 3HAKM.

1.9.2. Pasrpadka n HomeHknatypa tonorpadpuyeckux kapt

Homenkaamypoti Ha3bIBaeTCsl CUCTeMa HyMepalMu OTHEJbHBIX JIUC-
TOB Tomorpapuueckux KapT M IUIAHOB pa3HBIX MaclITaboOB, a cxema
B3aMMHOTIO PacMoJIOKEHUS OTAEIbHBIX JIMCTOB — pa3epaghkoll.

B Hawieil ctpaHe mpuHsITa MeXIyHapolIHasl cucTema pasrpadku u
HOMEHKJIaTyphl, €€ OCHOBOM SBJSIETCSI JUCT KapThl MaciiuTada
1:1 000 000.

Beg moBepxHOCTh 3eMJIM YCIIOBHO pas3ieisaeTcsl MepuauaHaMu |
MapajuIeIsIMA Ha Tparellny pasMepoM 6° 1o JoaroTe W 4° 10 IIHUPOTE;
Kaxasi Tpamnelusl M300paxaeTcss Ha OJHOM JIMCTe KapThl MacliuTada
1:1 000 000. JIucThl KapT, Ha KOTOPBIX MU300paxkaloTcsl TpamneLuuu, pac-
MOJIOXKEHHBIE MEXITYy IBYMSI COCEIHUMU MapayliesIMU, 00OpasyloT psdsl,
KOTOpble 0003HayaloTCsl OyKBaMM JaTUHCKOTO ajihaBuTa oT A 10 V OT
3KBaTOpa K CeBepy M K 1ory. JIMCThI KapT, Ha KOTOPbIX M300paxkaroTcs
Tpamneluu, pacrojoXeHHbIE MEXIy ABYMSI COCEIHUMU MepUIMaHAMU,
00pa3yoT Ko10HHbl. KOIOHHBI UMEIOT MOPSIIKOBBIE HOMepa oT 1 mo 60,
HauMHas ¢ MmepuaraHa 180°; KoJOHHA JIMCTOB KapT, HA KOTOPOil 1300~
paxeHa 1-s1 3oHa mpoekuumn I'aycca (cM. pasmen 1.7), uMeeT mopsaKo-
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BbIii HoMep 31. HoMeHKkiaTypa jMcra KapThl MUJUIMOHHOTO Macliitada
COCTaBJIsIeTCS M3 OYKBHI psla M HOMepa KOJOHHBI, HarpuMep, N-37.

Juctel kapThl MaciuTaba 1:500 000 mosiyyaroT AeeHUEM JIUCTa MUJI-
JIMOHHOTO MacuITaba Ha 4 4yacTh CPEeIHUM MEpMIMAaHOM M CpenHei
napaanenbio. Pa3smepnl amcrta — 3° mo moarore w 2° IO IIMPOTE.
Homenknatypy sncta Kaptsl Maciutabda 1:500 000 monyyaoT, 1o0aBss
K HOMEHKJIaType MWUIMOHHOTIO JIMCTA CIpaBa MPOIMCHYIO OYKBY pycc-
Koro andgasura A, b, B, I', Hanmpumep, N-37-A.

Juctel kapTel MaciuTaba 1:200 000 mosryyaroT AeeHUEM JIUCTa MUJI-
JIMOHHOrO MaciuTaba Ha 36 yacTeii MepuUIMaHAMKM M THapaUIeISIMU.
Pazmepbl nucra — 1° mo monrore u 40" mo wmwmpore. HomeHkinarypy
ymcrta Kapthl MacmTaba 1:200 000 moay4aror, mo0aBisgss K HOMEHKIIA-
Type MWUIMOHHOIO JIMCTa copaBa puMckyio uudpy ot I mo XXXYI,
Hanpumep, N-37-XXIY.

JIuctel kapthl Macimtaba 1:100 000 mosnyyaroT nejieHUMeM JIMcTa
MUJJIMOHHOTO Maciutaba Ha 144 yactu MepuauvaHaMu U Tapajuie-
asamu. Pasmepsl aucra: 30" mo moarore u 20" mo mmpore. HoMmenkia-
Typy Jaucta Kaptel MacmTadba 1:100 000 mmomydyaior, mobOaBissa K
HOMEHKJIaType MUJIJIMOHHOIO JIUCTA cjeBa uuciaa ot 1 mo 144, Hanpu-
mep, N-37-144.

Juctel kapthl Maciutada 1:50 000 nmosyyaroT aejeHUEeM JMCTa Mac-
mrada 1:100 000 Ha 4 yacTu cpeAHUM MEPUIMAHOM U CpeaHeil mapal-
nenblo. Paszmepsl aucra: 15' mo poarore u 10" mo mupore. HomeHkia-
Typy Jimcta KapTthl Maciutaba 1:50 000 mosiy4aior, 106aBisisi K HOMEHK-
narype aucta 1:100 000 cipaBa mpoIuUCHYI0 OYKBY pycCcKOro ajiaBuTa
A, b, B, I', nanpumep, N-37-144-A.

JIuctel kapThl Maciutaba 1:25 000 mosy4yaroT AejeHUEM JUCTa Mac-
mraba 1:50 000 Ha 4 yacTu CpeaAHMM MEPUAMAHOM U CpedHEl mapali-
nenblo. PasMepsl mucra: 7°30" nmo gonrote u 5’ mo mmpote. HomeHka-
Typy Jiucta KapThl MaciuTaba 1:25 000 mosiy4aior, 1006aBisisi K HOMEHK-
narype aucta 1:50 000 cipaBa cTpouHbie OYKBbI pycckoro ajdaBura a,
0, B, I, Hartpumep, N-37-144-A-a.

JIuctel kapThl Macmitaba 1:10 000 monyyaloT aeaeHWeM JucTa Mac-
wraba 1:25 000 Ha 4 yacTM CpeAHUM MEpPUAMAHOM U CpeaHeil mapa-
nenbio. Pasmepsl nucta: 3’°45" mo gonrote u 2°30" o mupore. HoMmeH-
KJaTtypy aucrta KapThl MacmTa6a 1:10 000 momygaioT, moOaBisgs K
HoMeHkJatype aucta 1:25 000 cnpaBa uudpy ot 1 1o 4, Hanpumep,
N-37-144-A-a-1.

CeBepHee 60-i1 mapajuiesiM JUCTHI KapT M3IAIOTCS CABOCHHBIMU 10
JOJITOTE, ceBepHee 76-11 mapajuieil — CYeTBEPEHHBIMMU.
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1.9.3. Pasrpadka n HomeHknaTypa KpynHomacLuTabHbIX N1aHOB

Hna nnanoB maciutadoB 1:5000 u 1:2000, co3maBaeMbIX Ha y4yacTKe
HE3aCTPOCHHOI TEPPUTOPUHM ILIOIIaAbI0 Oonee 20 KM%, B OCHOBY pas-
rpadku mojioxkeH JUCT KapThl Maciutaba 1:100 000, T. e. mpuMeHsieTCs
rocyJapcTBeHHasl cUcTeMa pasrpadku M HOMEHKIATyphel. JIMCTBI Tia-
HOB CO3HAIOTCS B TPEXTPALyCHBIX 30HAX; CETKA IMPSIMOYTOJBHBIX KOOP-
JWHAT CTpouTCsl B BUIe KBaapatoB 10 x 10 cm.

JIuctel ranoB macmraba 1:5 000 morygaroT AejaeHUeM JIMCTa Mac-
mraba 1:100 000 Ha 256 yacteit MepuaMaHaMU W mapayiensaMu. Pas-
Mephl icta: 1'52.5" mo monrote n 1'15" mo mmporTe.

Howmenknartypy nucrta miaaHa Macmraba 1:5 000 mosyyalor, mobaB-
JIsIg K HoMeHkaatype aucta KapThl 1:100 000 cripaBa B cCKOOKax 4mMCIIO
ot 1 mo 256, Hanpumep, N-37-144-(256).

Juctel miaHoB MaciuTa6a 1:2 000 mosy4yaroT gejeHUEM JUCTa Mac-
wrabda 1:5 000 Ha 9 yacteil MepuavaHamMu U TapajensiMmu. Pasmepbl
mucta — 37.5" mo pmonrore u 25" mo mmpore. HomeHknaTypy nucra
miaHa maciura6a 1:2 000 rmoayvarot, 100aBisisi K HOMEHKJIAType JIMCTa
mwiaHa 1:5 000 crpaBa B cCKOOKax CTpPOYHbIE OYKBBHI PyCcCKOTO ajihaBUTa
OT a 10 u, Harpumep, N-37-144-(256-n).

Hnst TomorpadUyecKnX IIAHOB, CO3IaBaeMBIX Ha TEPPUTOPUM TOPO-
JIOB M Ha Y4aCTKM HEe3aCTPOSHHOI TepPUTOPUH ILIOLIANBIO MeHee 20 Km?,
TIPUMEHSITCS TIPSIMOYTOJIbHAs pasrpadka. 3a ee OCHOBY IPHMHMMAETCS
JucT wiaHa MacmTaba 1:5000; nmuctel maHa maciurada 1:5000 Hymepy-
JOTCS Ha Y4acTKe CheMKH MOPSIIKOBBIMM HOMepaMmu oT 1 u ganee.

JIuct mnana macimrabda 1:5000 geauTca Ha 4 4YacTWM M IOIYYarOTCS
JucThl miaHa MacwTaba 1:2000, koTopbie 0003HAYAIOTCA PYCCKUMU
3aryiaBHbIMU  OykBamu, Harmpumep, S-I. Jluct rmuaHa MaciiuTaba
1:2000 memutcs Ha 4 aucTta MaciuTaba 1:1000 i Ha 16 1KCTOB MacIii-
taba 1:500. JIuctel maHa MacwTtaba 1:1000 o6o3HavYaIOTCSI pPUMCKUMU
muppamu ot I mo IY, nHampumep, 5-I'-1Y; nucThl mmaHa maciiTada
1:500 o6o3Havarorca ynciaaMu ot 1 go 16, Hanpumep, 5-I'-16.

Pa3smepnl nucrta miaaHa maciutaba 1:5000 — 40 x 40 cM; pa3mepbl
JmcTa 1iaHa Macira6os 1:2000, 1:1000, 1:500 — 50 x 50 cm.

Ha omnoM mmcre mmana macimrada 1:5000 m3o6paxkaeTcs y4acTokK
MecTHOCTH Iutomanpio 4 km? (400 ra), Ha JMCTe IUIaHa MaciuTaba
1:2000 — 1 xm? (100 ra), Ha nmcre rraHa Macmraba 1:1000 — 25 ra,
Ha nucre TiaHa Macmraba 1:500 — 6,25 ra.

1.9.4. KoopauHaTHble CEeTKMN

CylllecTBYIOT [1Ba BUAa KOOPIMHATHON CETKU: KapmoepagpuuecKkas,
obpaszyeMasl JMHMSIMU MEPUIMAHOB W Tapajuleieil, u cemka npsamo-
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YeonbHblX Koopounam, obpazyemasi JUHUSIMU, TapaliebHBIMU OCSIM
koopauHaT OX u OY.

Ha Tomorpaduyeckux kaptax MepuauaHbl U Mapauied SIBISIOTCS
rpaHMLIAMU JIMCTA KapThl; B yIriiaX KapThl MOAMKUCHIBAIOTCA UX JOJIrOTa
U 1mMpoTa. BHYTpH JiMcTa BhIUEPUYMBAETCS CETKA MPSIMOYTOJIbHBIX KOOP-
IVHAT B BUIE KBaIpaToB, Ha3blBaeMasl MHOTIA KUJIOMETPOBOM CETKOM,
Tak Kak Ha kKaprax Macira6a 1:10 000 u mMeabye JIMHUM CETKU IIPOBO-
JIATCA YEPE3 LEN0E YACIO KWJIOMETPOB.

Beprukanpubie mHMM ceTku Y = Const ImapauieibHbl OCEBOMY
mepuanany 30HbI (ocu OX), ropuszoHTanbHble X = Const — ocu OY;
3HaueHUus1 KoopauHAT X, Y MOAMMCHIBAETCS Y KaXKION JIMHUM.

Hnsg ynobcTBa Mob30BaHUS JIMCTAMM KapT, Ha KOTOPbIX M300pa-
JKeHbI TPaHUYHbIE YYaCTKU 30HbI, HA HUX MOKA3bIBAE€TCSl CETKa IMPSIMO-
YTOJIbHBIX KOOPAMHAT cocenHei 30HbI. [IluprHa rpaHUYHOM TTOJIOCH C
CETKOI cocelHeil 30HBbI COCTaBsEeT 2° MO JTOJroTe ¢ 00OMX CTOPOH
30HBI. BbIXOAbl JUMHMUIA KOOPAMHATHOM CETKU COCEOHEM 30HBI HAHO-
CSITCS HAa BHELIHIOI CTOPOHY paMKHU JIMCTAa KapThl.

1.9.5. YcnoBHble 3Haku Tonorpaduniyeckux Kapt

OOBeKTbl MECTHOCTH, CHUTyalluss U HEKOTOphle (opMbI penbeda
n3zo0paxarTcss Ha Tororpaduyeckux KapTax YCJIOBHBIMM 3HAKaMM.
Paznuyalor yeTblpe TUIA YCIOBHBIX 3HAKOB: KOHTYPHbIE WJIM TLIOLIAMI -
Hble, TMHEeHHbIe, BHEMACIITAOHbIE U MOSICHUTEIbHbIE TTOAMUCH.

KonumypHble yCIOBHBIE 3HAKM CIYXKaT IS M300paxkeHUsT 0O0BbEKTOB,
3aHMMAIOIINX OIPEeAeICHHYIO TUIOIIAAL M BhIPAXKAIOIIMXCSI B MacIlTabe
KkapTbl. KOHTYp BBIYEPUMBAIOT TOUEYHBIM NYHKTUPOM WU TOHKOM
CIUIOLLIHOW JIMHMEN M 3amoJIHSIIOT YCJOBHBIMM 3HAuKaMM Jieca, JIyra,
caja, oropoja, 6ojioTta u T. 1.

Jlunetinble yCIOBHBIE 3HAKM CJIyXaT IJIsI M300pakKeHUsl JTMHEHHBIX
00beKTOB: nopor, JIDII, auHuil CBI3M, pa3aUUYHbIX MPOAYKTOIPOBOIOB
U T. A. Macwtab 1Mo JMHUM paBeH MaciuTaldy KapThbl, a B MoIepey-
HUKE — Ha HECKOJIbKO MOPSIAKOB KpYITHEe.

Bremacuimabnbie ycIOBHbBIE 3HAKU CITyKaT JUIsl TTOKa3a OOBbEKTOB, HE
BBIpaKalOLIMXCSI B MacllTabe KapThbl: T€ONe3WYECKUX IMYHKTOB, KHJIO-
METPOBBIX CTOJIOOB, Tejde- U pajauoBbIllIeK, (abpuK, 3aBOOB, pa3inuy-
HOro poja omnop u T. n. MecTonosoxeHue OOBbEKTa COOTBETCTBYET
XapaKTepHON TOYKE YCIOBHOrO 3HaKa, KOTOpas MOXET pacliojaratbcs
B LIEHTPE YCJIIOBHOIO 3HAaKa, B CEPEAVHE €ro OCHOBAHUS U T. 1.

IloscnumenbHble TIONIMUCU CITyKaT IS IOIOJHMUTEIBHOM XapakTe-
PUCTUKM OOBEKTOB: y Opoma uepe3 peKy MOAMNUCHIBAIOT TIyOMHY U
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XapakTep TpyHTa, Y MOCTa — ero JJIMHY, IHIUPUHY U TPY30I0IbEMHOCTb,
Yy JOpOTW — IIMPUHY Mpoe3XKeil YacTh M XapaKTep ITOKPBITUS 1 [Ip.

B TpamuuuoHHOII KapTorpacduu MHPUHSITO JeJIeHHuEe BCEX OOBEKTOB
MECTHOCTM Ha 8 KJaccoB (CerMeHTOB): peiabed, ruaporpadus, Hace-
JIEHHBIE TIyHKTHI, TIPEANPUSITUS, HOPOXHAs CETh, PACTUTEIBHOCTh U
TPYHTBI, TPAHULILI U TIOANKCHU. B COOTBETCTBUM C 3TUM JejeHUEM O0b-
€KTOB COCTABJISTFOTCST TaOJIWIIBI YCIIOBHBIX 3HAKOB, KOTOPBIE YTBEPXKIa-
IOTCSI TOCYIapCTBEHHBIMU OpPTaHAMM W U3JA0TCA B opMe 00s3aTesb-
HBIX JIJI1 UCTIOJHEHUST JOKYMEHTOB

1.9.6. U306paxeHue penbeda Ha KapTax U nnaHax

K ocHoBHBIM (hopMaM pelibepa OTHOCSITCS: Topa, KOTJIOBUHA, Xpe-
0eT, JolIMHA, CelJIOBMHA.

Topa (Mau X0JIM) — 3TO BO3BBILIEHHOCTh KOHYCOOOpa3HO (hOPMBI.
OHa MMeeT XapaKTepHYI TOUYKY — BEpPIIMHY, OOKOBBIE CKAThl (MJIU
CKJIOHBI) U XapaKTEePHYIO JIMHUIO CIUSHUS OOKOBBIX CKATOB C OKpYXKa-
folIeil MeCTHOCTBIO — .uHuio nodowies,. Ha ckatax ropel WHOTIA
OBIBAIOT TOPU3OHTAJIbHBIC TIOLIAAKM, HA3bIBAEMbIE YCMYNAMU.

Komaosuna — 310 yriaybiaeHne KoHycooOpaszHoil popmbl. OHa nMeeT
XapaKTepHYI0 TOYKY — IHO, OOKOBbI€ CKaThl (MM CKJIOHBI) U Xapak-
TEPHYIO JIMHUIO CITUSHUS OOKOBBIX CKAaTOB C OKPYXKalOIIEi MECTHOC-
TblO — AUHUI OPOBKU.

Xpebem — 3TO BBITSIHYTasl M IOCTEIIEHHO TMOHMXKAIOIIASICS B OMHOM
HaIlpaBJICHNN BO3BBIIIEHHOCTb. OH MMEEeT ONHY JIMHHIO BOIOpasfena,
0o0pasyeMyi0 OOKOBBIMU CKaTaMW TIpM MX CIUSIHUM BBEPXY, U JIBE
JIMHWW TIOIOIIIBHI.

Jlowjuna — 3TO BHITSIHYTOE M OTKPBITOE C OJHOTO KOHIIA TTOCTETIEHHO
MOHMKalolleecs yriayoJieHue; oHa MMeeT OIHY JMHUIO BOAOCIUBA (WU
JUHUIO TajbBera), odpasyeMylo OOKOBBIMU CKaTaMU TIPU WX CIUSTHUU
BHU3Y, U IBE JUHUU OPOBKU.

Cednosuna — 3TO HEOOJIbIIOE MOHMXKEHUE MEXIY ABYMSI COCETHUMU
ropaMu; Kak TIpaBUJIO, CEIIOBMHA SBJSETCS HAyajoM IBYX JIOIIWH,
MOHMKAIOIIMXCSI B MPOTUBOMOJIOXKHBIX HampaBieHusx. CenjoBUHa
WMEET OIHY XapaKTePHYIO TOYKY, PACIIOIATAIOIIyIOCS B €€ CaMOM HM3-
KOM MecTe.

CyIIecTBYIOT Pa3sHOBUIHOCTH TIePEUYMCICHHBIX OCHOBHBIX (hopM,
HarnpuMep, pa3sHOBUIHOCTH JIOIIMHBIL: JOJMHA, OBpar, KaHbOH, IIPOMO-
uHa, 6anka u T. 0. MHorma pa3HOBUMAHOCTM OCHOBHBIX (pOpM XapakTe-
pU3YIOT OCOOEHHOCTH pejibepa KOHKPETHOIO Yy4YacTKa MECTHOCTH,
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HaIlpuMep, B ropax ObIBAIOT MUKW — OCTPOKOHEUHBIE BEPILIUHBI TOD,
yIlIe/IbsI, TECHUHBI, 1LIeKH, TJIaTO, IepeBajbl U T. 1.

BepmmmHaa rOpBI, ITHO KOTJIOBMHEI, TOYKAa CEIJIOBUHBI SBIISIIOTCS
XapaKTepPHBIMUA TOYKaMU peibeda; TUHUSA Bomopasaeira XpedTa, JTUHUS
BOJOC/AMBA JIOUIUHBI, JIMHUSI TIOAOLIBBI TOpbl WIM XpeOTa, JMHUS
OpPOBKM KOTJIOBMHBI WJIU JIOLIMHbI SIBISIIOTCSI XapaKTEPHbIMU JIMHUSIMU
penbeda.

CriocoObl M300paxkeHus penbeda AOJKHBI obecrieurBaTh XOpollee
MPOCTPAHCTBEHHOE TIPEICTaBICHNE O pelbede MECTHOCTH, HaIeXKHOE
orpeesieHUe HampaBJIeHU U KPYTU3HbI CKATOB U OTMETOK OTACIbHBIX
TOYeK. 3a BpeMs CYILIECTBOBaHUS TeoAe3uu ObLUIO pa3paboTaHO
HECKOJIbKO CIIOCO00OB M300paxkeHUs pejibeda, HallpuMep:

Cnoco6 ommpbieku, VICTIONb3yeMbIM Ha MeJIKOMAcIITaGHBIX KapTax,
IIPU KOTOPOM TTOBEPXHOCTh 3eMJT TTOKA3BIBAETCS KOPUYHEBBIM 1IBETOM:
yeM OoJsbllle OTMETKU, TEM TYIIE LIBET; [JyOMHBI MOpPST 0003HAYaroTCs
roJlyObIM MJIM 3€JIEHBIM LIBETOM: UeM OOJblle TIyOMHA, TeM TYILe LIBET.

Cnoco6 ommemox, IPU KOTOPOM Ha KapTe IMOAIUCHLIBAIOT OTMETKU
OTIETbHBIX TOYEK MECTHOCTH, a TAKXKe MCITOIb3YeMBIl B COYCTAHUM C
HUM chnocob eopuzonmaneii (puc. 1.28), mpu KOTOPOM y4yacTOK MECT-
HOCTM pacceKaeTcsi TOPU3OHTAJbHBIMU TUIOCKOCTSIMU (FOPU30HTA-
JIIMM), PACIONOXEHHBIMU Ha OJWHAKOBOM PACCTOSHUU IO BHICOTE
OJIHA OT JIPYroil. DTO pacCTOSIHUE HA3bIBAETCS BBICOTOM CEUYEHUS pPeilb-

;“:\ i Iﬂh/
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h
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Puc. 1.28. Cnoco6 oTMEeToK C UCNOJIb30BAHNEM rOPU3OHTanen
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eda u obozHauaeTcs OykBoil A. Ha MeCTHOCTM TOpM30HTaIU He Mepe-
CeKarTCs, TaK KaK OHU JieXaT B pa3HbIX MapasleibHbIX IIOCKOCTSX.

Bce ocHOBHBIE (hopMBI peibeda UMEIOT CBOM PUCYHOK TOPU3OHTAJIEH;
MpYA 3TOM W TOpa M KOTJOBMHA M300paKaloTCsl CHCTEMaMU 3aMKHYTBIX
ropusoHTtaneii. YToObl paznmuuTh 3T (QOpMbI pesbeda, a Takxke ISt
HEKOTOPBIX IPYTUX ILieJieil Ha KapTe TPUHSTO MOKa3biBaTh HAIIpaBICHHE
CKaTOB BHU3; JIJI1 3TOTO MIPUMEHSIIOTCS Oepeumpuxu — KOPOTKUE LITPUXU,
MepIEeHANKY/ISPHbIE TOPU3OHTANISIM U HaIlpaBJIeHHBIE TI0 CKAaTy BHU3.

OCHOBHbIE TOPM3OHTAJIM MMEIOT OTMETKU, KpaTHble BBICOTE ceve-
Hus penbeda A, HAUMHAsS OT HYJIS cueTa BbICOT. 151 BhIpaskeHUST Xapak-
TePHBIX 0OCOOEHHOCTEN pesibeha PpeKOMEHIYETCSl TIPOBOAUTD MOJIYTOPY-
30HTAIM W YETBEPTbIOPM3OHTAIM; OHHU TIPOBOMAITCS ILUTPUXOBBIMU
JIMHUSIMU Yepe3 TOJOBUHY U YETBEPTh CeYeHUs pesibeda Ha OTAebHbIX
yyacTKax KapThbl, IJie pacCTOSSHUE MEXAY OCHOBHBIMM TOPU3OHTAISIMU
CJIMIIIKOM OOJIblIIOE.

Kaxnas nsitast ocHoBHast ropuzoHTaiab npu h =1, 2, 5, 10 M 1 Kax-
nasg dyerBepTast mpu h = 0,5 u 2,5 M yrommatorcst. OTMETKH HEKOTOPBIX
TOpu30HTaJIell Ha KapTe MOAMMChIBAIOT, OPUEHTUPYS] OCHOBaHUS LU}
BHU3 110 CKJIOHY.

W3 puc. 1.28 BUAHO, YTO PacCTOSSHUE MEXAYy TOPU3OHTAISIMU Ha
TOPU30HTAJIBLHOM MPOEKIIMU YyJyacTKa 3aBUCUT OT KpYTU3HBI ckarta. I1pu
OIMHAKOBOW BBICOTE Ce€YeHUs pesibeda pacCTOSTHUE MEXIY FOPU30HTa-
JIIMU TeM MeHbllle, yeM Kpyue ckaT. KpyTuzHa ckaTa xapakTepusyeTcs
VIJIOM HakiIoHa v. TaHreHc ymia HakJIoHa tgv = h/a = i Ha3bIBaeTcs

F D
h
F, C
[
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gy

s
A

/_,_“

AN

L]

a) 6)
Puc. 1.29. @opmupoBaHne oTMeTOK
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VKAOHOM; OOBIYHO OH MU3MepSIeTCS B MPOLEHTAX WU MPOMUJUIE (ThICSY-
HOI 4acTH LIeJIOTO0).

Ecmu pacceub cKaT Tropbl TOPU3OHTAJIBLHBIMM IIOCKOCTSIMU TIpU
BbIcoTe cedyeHus h (puc. 1.29, a), To Ha yyactke BC ckaTt OyneT umeThb
yroj HakJioHa v,, Ha y4yactke CD — yron HakjioHa v,. PaccrosiHue
a, — TOPU3OHTAJIbHOE IpojokKeHue JuHuM ckata BC — Ha3wbiBaeTcs
3a100CeHUeM.

3ajoxeHue, MNEPIEeHAUKYISIPHOE K TOPU3OHTAISIM, Ha3bIBaeTCsI
3an0MceHUuemM ckama W TIPEACTaBISIET CO00M TOPM3OHTAILHYIO TPOEK-
L0 JTMHUM HAUOONbIIEH KPYTU3HBI CKaTa B JAHHOM TOYKE W IMPUHU-
MaeTcs 3a HalpaBjleHue ckaTa. M3amepuB Ha KapTe OTpPe30K a W 3Hasl
BBICOTY C€UeHMSI peibeda /1, MOKHO BBIYMCIIATH TAHTEHC YIJIa HAKJIOHA,
a3aTeM M caM YrojJ HakjJoHa v. IJag ObICTpOro oImpeaeieHus yria
HaKJIOHA IO KapTe MOJb3YIOTCS TpaMKOM 3aJI0KEeHU, KOTOPBIi CTPO-
UTCS caeayooimmuM obpasoMm (puc. 1.29, 6):

— BBIYMCJISIOT 3aJ0XEHME CKara MO 3aJaHHOl BbICOTE CEUYECHMS

penbeda Ay pa3HbIX YIJIoB HakjoHa: 0,5°, 1°, 2° u T. 1.;

— TIPOBOAAT TPSAMYIO JTUHUIO W OTKJIAABIBAIOT Ha Hell paBHEIC
OTPE3KM [JJIMHBI, KOTOpbIe IIOAMMCHIBAIOT B TIpagycax yrjia
HaKJIOHA;

— TMepNeHANKYISIPHO 3TOM JMHUU OTKJIAIBIBAIOT B MaciuTabe KapThl
3aJI0XKEHMST CKaTa, BBIYMCIICHHbBIE IS KaXXKAOTO 3HAYCHUS yrIjia
HaKJIOHA, U

COCIMHSIOT TIOJTyYeHHBIC TOYKH TIABHON KPUBOIA;

— TOJIYYEHHBII TpauK ITOMeIaeTcss BHU3Y JINCTA KapThl CIIpaBa.

AHAJIOTUYHO MOXHO TOCTPOUTh rpauK 3aJT0XKEHUS IJISI YKIOHOB i

Ecmu temepnh TpeOyeTcsl ONMpeneNUTh YroJ HAaKIIOHA I KOHKpPET-
HOTO 3JIOKEHUS CKaTa a, TO PaCTBOPOM LIMPKYJSI, PABHLIM d, HAXOIIT
COOTBETCTBYIOIlIEE MECTO Ha TpaduKe M CUMTHIBAIOT YroJl HakJIoHa (Ha
puc. 1.29, 6 v = 4°30").

IIpu npoekTHpOBaHUK PAOOT MO CO3MAHUIO KAPThl WIM IJIAHA BBEICOTY
ceueHUs1 peabeda s BbIOMPAIOT B 3aBUCUMOCTM OT MacllTaba KapThl,
XapakTepa pelibepa 1 Ha3HAUECHUST KapThl WIK TiaHa. [1pm aToMm ycio-
BWIMCh M300paxkaTb TOPU3OHTAISAMU CKaTbl A0 45°; ckaTbhl OoJibllei
KPYTU3HBI M300paXaloT CIIelMaIbHbIM YCJIOBHBIM 3HAKOM oOphiBa. Cun-
TaeTCd TaKKe, YTO HaMMEHBIIee PACCTOSTHUE MEXIY TOPU3OHTAISIMUA Ha
KapTte He MoXeT ObiThb MeHble 0,2 MM. ITpu TakoM paccTOsSIHUM, Maclll-
Tabe M u yrie 45° BbIcoTa ceueHus peibeda MOXKHO IOICYUTATH IO
dopmyne: h = 0,2M. Hanpumep, mis macimrada 1:M = 1:5 000 momy-
yuM h = 1 m.

51



&«

«COJIOH»

Kapnawyk B. U.

Yto0Obl IIpOBECTH Ha KapTe (WIM IUIaHE) TOPU30HTAIM, HEOOXOOAUMO
WMEeTb TOYKM C M3BECTHBIMU OTMETKAMM, KOTOpBIC HA3BIBAIOTCS HuKe-
mamu. Tlycts manwl uketsl 1, 2, 3, 4 (puc. 1.30, a), u npeanoaaraercs,
yTo BOOAbL JuHUM 1-2, 1-3, 1-4, 2-3 1 3-4 MECTHOCTb UMEET pPaBHOMEP-
HBII YKITOH. TpebyeTcsT TPOBECTH TOPU3OHTAIM BHYTPU YJacTKa, OTpaHU-
yeHHoro JuHusMu 1-2, 2-3, 3-4, 4-5; BeicoTta ceueHus penbeda h = 1 m.

ITporecc HaxoXIeHWS HA JUHUU, COSANHSIONICH 1Ba MUKeTa, TOUEeK,
yepe3 KOTOphble IPONMAYT TOPU3OHTANIMU, HA3BIBACTCS UHMEPNOAUPOSA-
Huem eopuzonmaneti. I3BeCTHBLI TpU CIIoco0a MHTEPIOJIMPOBAHUS: aHA-
JATHYECKUi, Tpadmdeckuit n Ha 17a3. [Ipm aHaIMTIYECKOM CITocobe,
SIBIISIIOIIMMCSI OCHOBOM IS ABYX OCTajJbHBIX, Ha puc. 1.30, 6 mpoBo-
IUTCS JTAHUS MECTHOCTH, Hammpumep, 4-1, 1 ee TOpM3OHTAJIbHAS TIPO-
eKLIMs, a 3aTeM CeKyllude TIUIOCKOCTU, MpOoXOoAsiuve 4depe3d 1 M IO
BeicoTe. OOo3Hauas Touku JuHuu 4-1 oyksamu A, F, E, D, C, B u
CIIPOEKTUPOBAB TOUYKHU IEPECEUCHUS] CEKYILIMX IJIOCKOCTEH C JIMHUEH
4-1 Ha ee TOPU3OHTAILHYIO MPOEKIMIO, TTOJYYUM TOUKH a, f, e, d, ¢, b.
3ajgava 3aKJlo4yaeTcsl B BBIUMCIEHUU paccTosiHui af, ae, ad, ac.

M3 nogobust tpeyronbHukoB FAf u BAb’ umeem: Af/Ab’ = Ff'/
Bb’, otkyna

Af = Ab’(Ff'/Bb’) u af = Af” = Ab’(HF — H1)/(H4 — H1).

Ecnu puc. 1.30, 6 mocTtpouth B MaciuTadbe KapThl (IiaHa), TO OTpe-
30K Ab’ MOXHO B3SITh IIPSIMO C KapThl, €CJIM OTMETKM ITMKETOB 1
4 U3BeCTHBHI, TO OTMeTKa TOUYKM F paBHa OTMeTKe MepBOi CeKyllei
TUTOCKOCTH BBIIIIE TOUYKH A.

AHaJOTUYHO MOXHO BBIYMCIUTH OCTalbHbIE OTpe3KU. OTIOXUB UX
Ha JuHUM 4-1, TogyyuM Ha Heill Mckomble Touku. Ha orpeskax 1-2,
2-3 ¥ Opyrux TaKUM XK€ 00pa3oM HaXOMATCS TOYKU WX IePeCeUeHUS C
ropu3oHTansiMu. CoeauHSASI TOYKU C OMMHAKOBBIMU OTMETKAMU, TOIY-
YUM PHCYHOK TOPU3OHTAJIEH.

B(4)
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Puc. 1.30. K BbinosiHeHWio 3as10XeHnii
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AHaJIMTUYECKUIA CIIOCOO IMPUMEHSIOT ITOBOJBHO PEIKO BBHUAY €ro
OosIbIION TpymoeMKoCTH. l'opa3mo uvaille MPUMEHSIOT TrpaduuecKuii
CIoco0, Mpu KOTOPOM UCIMOJb3YeTCSl NaneTka (JIUCT MpO3pavyHOou
OyMaru WM IIaCTMKa), Ha KOTOPOM MPOBEAECHbI MapasuieibHble WU
pacxoagiuyecs MpsMble JTUHUU. VIHTeprojavpoBaHUEe Ha Ija3 IpuMe-
HSIIOT MPU HEOOJBIIMX PACCTOSHUSIX MEXAY MUKeTaMU W IPU MajbIX
Pa3HOCTSAX OTMETOK ITHKETOB.

1.9.8. Uudposbie Tonorpadpuyeckue Kaprhbl

OObIYHBIE TOIOrpauUecKre KapThl — 3TO pPe3yJabTaT pPabOThI
HECKOJIbKUX TTOKOJEHUN YYEHBIX M CHELUMaIMCTOB Pa3HOTro Mmpodus,
KOTOpbIE CO3[ajd MaTeMaTUYeCKYyl0 OCHOBY M JECITKU KapTorpadu-
YEeCKUX MPOEKUUI, CUCTeMbl pasrpacdkd W HOMEHKJIATYpbl, HaOOpbI
YCJIOBHBIX 3HAKOB [IJISI BCEIr0 MacCIUTaOHOTO psiia KapT, BICOKOIPOU3-
BOIUTEIbHBIE CIIOCOOBI CHEMKM MECTHOCTHM, TEXHOJIOTMIO CO3IaHUs
OpPUTMHAJIOB Ha XECTKOW HenehopMUpyeMOl OCHOBE, CIIOCOObI THpa-
JKMPOBaHUS LIBETHBIX OTTUCKOB KapT CaMOT0 Pa3HOIo Ha3HauyeHUs.

Bceobuiass wHopmaTuzauus M KOMIbIOTEpU3AUUs B CO3AaHUMU
LUMPOBBIX MOJAEEH CaMbIX Pa3HBIX OOBEKTOB U SIBJEHUI HE OOOLUIN
CTOpOHOM U Tomorpaguyeckue KapTol. [loaToMy B HacToslee Bpems
OCHOBHBIM MPOIYKTOM TOIOrpaduu CTaHOBITCS LM(POBbIE TOIMOTpa-
(prueckue KapThl B BUIe Habopa MeTpUUECKOU (YMCIOBOI), CeMaHTH-
yeckoit (omucaTesibHO) U JJornyeckoil nHpopMau o0 yJyacTKe 3eM-
HOIl TIOBEPXHOCTU, XPAHSIIUIACSI B 3aKOAWPOBAHHOM BUIE Ha KaKOM-
00 HOCHUTEIE, JOCTYITHOM IS KOMITbIoTepa. KOMITaKTHOCTb XpaHEHUS
vHGbOpMalMK, ONEepPaTUBHOCTb €€ OOHOBJIEHUS U IIUPOKUI HAOOp BO3-
MOXHOCTEM MPUMEHEHUS ee IIJisl pellieHUsT pa3IMUHbIX 3a1a4 — 00s13a-
TeJbHbIE aTPUOYTHl LIUMMPPOBBIX KapT. CyLIECTBYIOIIME TEXHUYECKUE U
MpOrpaMMHBIE CPENCTBa IMO3BOJISIIOT MTPOCMATPUBaTh U PeIaKTUPOBATh
1MGpOBYIO KapTy Ha 3KpaHe IMCILIes, BBIMOJIHATb pa3jMyHbIE pac-
YeTbl, TOTOBUTh M BBIBOAWUTH Ha MPUHTEP WU TUIOTTEP HEOOXOIMMble
JIOKYMEHTHI.

LudpoBas Tonorpaduyeckas kapTa, SIBISISICh LU(PPOBOI MOIETbIO
MECTHOCTM, BKJIIOYaeT B ce0s1 He TOJbKO IPEexXHIOW (TpadryecKylo)
MOJIeJIb, HO M 00JIalaeT PSIIOM HOBBIX CBOMCTB, PaCIIMPSIIOIINX U YIIPO-
LIAIOIIMX UCIOIb30BaHUE [e0e3UuecKoii MH(pOopMaLIUH.

B reonesuu nosisunica tepMmudH 'MC — reouHdbopMalimoHHast cuc-
Tema. B oTauuue oT Ipyrux aBTOMAaTU3UPOBAHHBIX MH(OOPMALMOHHBIX
cucteM B I'MIC ucnonb3dyercs nHGpOpMaLMSI O 36MHOM MOBEPXHOCTU U
00 00BEKTaX €CTECTBEHHOIO U UCKYCCTBEHHOTO MPOMCXOXIECHUS, pac-
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Kapnawyk B. U.

MOJIOXKEHHBIX HA Heil U BOJM3U Hee, T. €. MHMOPMAIIMOHHON OCHOBOI
I'MC gaBasiroTcs AaHHBIE O 3€MHOU MOBEPXHOCTH, TPEACTaBIsieMble B
BuAe UU(PPOBBIX KapT.

B 1993 r. B Pockaprorpacduu 661 pazpaboTaH MPOEKT MPOrpaMMBbl
nudpoBoro KaprorpaduposaHus Poccuiickoit @Pepepaliii, OCHOB-
HBIMU 3a7a4yaMM KOTOPOM SIBJISTIOTCSI:

— CO3IaHue eIUWHOTO M TOCTOSIHHO OOHOBJSIEMOIO IOCydapCTBEH-

Horo nudponBoro goHma KapTorpaduueckoil MHOOpPMAaIINK;

— pazpaborka I'MC pazmmuynoro HaszHaueHus: I MC opraHoB rocy-
napctBeHHoro ympasieHus, 'MC rocymapcCTBeHHBIX TI'paHUIl U
pervoHanbHbix [MC, MyHUIMNAIBbHBIX TEPPUTOPUATBLHBIX U
otpacieBbix TUC;

— CO3JaHue TeXHUYECKON CIyxKObl BeleHUs KapTorpaduueckux 6a3
1 OAaHKOB NAHHBIX;

— obecrnieyeHue BCeX 3aMHTEPECOBAHHBIX MOTpeOUTENel, B TEPBYIO
oyepeab rocyIapCTBEHHBIX OPraHOB, HEOOXOAMMOI KapTorpagu-
yecKoi MHpopMalmei;

— cozganue 1uudpoBbix Kapt MmacmTa6os 1:1 000 000—1:10 000 u
Ha UX OCHOBE — (hellepajlbHOTO U PEeTMOHAIBHBIX (DOHIOB TaKUX
KapT Ha Tepputopuio Poccuiickoit deneparumu.

Ha nHavajbHOM 3Tane OOJIBIIMHCTBO HU(MPOBBIX KapT CO31aBaIUCh
METOIOM IUTUTAIU3AlM (KOOPAMHMPOBAHUS MHOXECTBA TOYEK) IO
OpUTMHaIaM OObIYHBIX TOIOrpadrUECKUX KapT; 3aTeM ObUIM BHEAPEHbI
0oJiee COBEpLIEHHbIE PACTPOBbIE TEXHOJIOTHM.

IIpu o poBKe CylIEeCTBYIOLIMX TOIOrpa¢puIecKuX KapT BOZHUKAET
HEOOXOMMMOCTb ITOJIyYEHMST MOIOJIHUTEIbHON WHGpOPMALMU O MECT-
HOCTHU, KOTOPOM Ha OOBIYHBIX KapTax MPOCTO HET, MO3TOMY U 3/eCh
MPUXOIUTCSI WCIIOJb30BaTh HEKOTOPHIE METOAbl LIMGPOBOI TOIOrpa-
un.

IIpu uszmanum LMGpoBOK KapThl Ha TEPPUTOPUU, TAe Tormorpapu-
yeckass KapTra HYXXHOTO MaciuTtaba OTCYTCTBYeT, W IpU OOHOBICHUM
LUGPOBBIX KapT MPUMEHSIETCS TPUHLMWITUATBHO HOBasl TEXHOJIOTHS,
CBSI3aHHAS C CO3JJaHUEM Teo/Ie3UUeCKOil OCHOBBI (ChbeMOUYHOI0 000CHO-
BaHUs), TOJIyUYeHUEM U pPaclIMDPOBKON a3pPOCHUMKOB MECTHOCTH,
cbopoM cemMaHTHUYecKOi MHGopMauuu, pazpabotkoit [10 u popmaros
npeacTaBieHusT JaHHbIX, BBoAOM MHpopmanuu B I1K u ap.

IIudpoBass kapta B KOMIIbIOTEpE TpUOOpeTaeT MO CPaBHEHUIO C
KapToil OyMaKHOl MHOTO OOINOJHMTEIbHBIX M MOJE3HBIX CBOMCTB: €€
JIETKO MOXHO MacIlTabMpoBaTh Ha AUCIUIEE KOMITbIOTEpa, JABUraTh B
pa3Hble CTOPOHBI, PUCOBATh U YHUUTOXATb OOBEKTHI, MeyaraTb B MpU-
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1. KpaTtkune cBegeHus na reoge3nn

BJIEKaTeJIbHOM BMIIE JIO0ObIe (hparMeHThI TeppUTOpUr U T. 1. KoMmblo-
TepHas (uudponast) Kapta objagaeT UM IpyruMu cBoiicTBamu. Hampu-
Mep, MOXHO 3anpeliaTh (WM pa3pellarb) Mo XKeJaHWO K BbIBOAY Ha
9KpaH OIpelesIeHHOro Kiacca oObeKTbl. BbIOpaB OOBEKT MBIIIbIO,
MOXHO 3allpOCUTh KOMITBIOTEP BbIIATh aTPUOYTHMBHYIO WH(pOpMaIMIO
00 3TOM 00BeKTe (Hampumep, BBICOTY M IUIOLIAAb AOMA, IOHd ITOCT-
poiiku, amMuanio popadba, pyKOBOAUBIIETO MOCTPOMKON U Ap.).

CylIecTBYIOT M OMepalMyi APYroro pojaa; naThb MporpaMme KOMaHIy
MoKa3bIBaTh Ha DKpaHe BCe OOBEKThI, KPOME TeX, KOTOPbIE YAOBJIETBO-
PSAIOT ompeneeHHBIM ycaoBusIM. K mpumepy, OcTaBUTh Ha 3KpaHe
TOJIBKO 3IaHUs, CJIOXEHHBIC M3 KHUPITMYa, TIOCTpOeHHBIe 1o 1956 roma
U TOCTPOEHHbBIE TaKoW-TO KomraHuei. OgHako u 310 He Bce. Iloc-
KOJIBKY MO KaXaoMy OO0BbEKTy, OTOOpakeHHOMY Ha LIM(ppOBOM KapTte,
B MaMSITU KOMIIbIOTEpa XpaHUTCS aTpuOyTMBHas (omucaresibHas)
uHbopMalus, TO ee MOXXHO 00paboTaTh, HalpUMep, CTATUCTUYECKUMU
METOAaMU M OTPa3MTh Pe3yJbTaThl TAKOTO aHAJIN3a, HEOCPEICTBEHHO
HaJIOXKMB MX Ha KapTy. KapTa MoxeT packpacuUTbcsl B pa3iMyHbIE 1[BETa
B 3aBMCUMMOCTM OT 3HAUeHUs MapaMeTpa, OTHOCSILErocs K OmnpeaesieH-
HOMY Y4YacTKy OToOpaxaemoil TeppuTOpuu. Tak mMojydaloTcsl KapThl,
KOTOpbIE U3BECTHBI B OYMaXXHOM BUAE KaK TeMaTUYeCKUeE.

PesynbraThl cTraTUCTUYECKON 00pabOTKM uHGpOpMalUu, Oymydu
HaJIOKEHHBIMI Ha KapTy Topoia, TO3BOJISIOT BBISIBUTH HEKOTOPHIE
BeCcbMa TMOJIe3HbIE 3aKOHOMEPHOCTU. Tak, mpenacTaBisieT OOJbIION
MHTEpeC ISl COOTBETCTBYIOLIMX CIyXO pacrnpeneneHue Oone3Hell 1o
paifoHaM Topoda, KBapTajaM M gaxe XWwibiM noMaMm. CoBMelleHue
pEe3yJIbTaTOB aHaIM3a C DKOJOTUYECKON KapToil, KapToi aHepreTuyec-
KMX MMOTOKOB OMOT€HHOTO XapakTepa U Jp. MO3BOJISIET HAXOAUTh B3au-
MOCBSI3b MEXIy npuuuHamu (dakTopamu) U CIEACTBUSIMU (0osie3-
HsIMM), OoJiee aIipeCHO BBISICHSTbh MPUYMHBI JJOKAIM3alMK 3a00JIeBaHUI
Ha KOHKPETHOM Y4acTKe TepPPUTOPUU.

Hpyroif mpuMep: pacripenesieHre IIeH Ha OOBEeKThl HEABMKUMOCTH
CUJIBHO 3aBUCUT (PU3UYECKUX XapaKTEPUCTUK OObekTa (IJlaH, Mare-
puas cTeH, IJIolaAb), a TakKXkKe OT TOro, B KaKOW 4acTU ropojaa Haxo-
JUTCSl 9Ta HEIBWXXKMMOCTb, KaK JaJleKO OHa pacroJiokeHa OT LIEHTPOB
BIUSHUS (KPYITHBIX TPAHCIIOPTHBIX Y3JI0B, TOPTOBBIX LIEHTPOB), KAKOBBI
BKOJIOTMYECKHE YCIOBUS B JaHHOM palioHe, reojoruueckasi 00CTaHOBKaA
U T. A. Pusnropckue GUPMbI BEAYT MO KaXIOMY OOBEKTY HEABMXKU-
MOCTHU 0a3bl JaHHBIX ¢ XapakTepucTukamu. [TocTpouB KapTy pacrpene-
JIEHUSI LIeH Ha XUJIbe, MECTHOM BJIACTU MOXKHO OCYIIECTBJISATh MPOIY-
MaHHbIE MEpbI TT0 PETYJIUPOBAHUIO PbIHKA HEABUXXUMOCTH.
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BbIMrphIBaloT OT UCIOJIb30BaHUS LM(MPOBON KapThl U UHXKEHEPHbIE
cay>k0bl. OHM MOTYT 3aMUCHIBATh MO KAXKIOMY 3JEMEHTY MHXKEHEPHBIX
KOMMYHUKAaIIMi pa3HOOOpa3HyIo ONucaTesibHy0 UHGOpMaluio (BILJIOTh
0 CXeM) 1 3aTeM CO 3HaHMEM Jejla MaHUMNyaupoBath eto. HaHneceHue
Ha KapTy ropoja WH(opMalMM O MeCTax MpOSIBJICHUSI aBapuil MHXKe-
HEpPHbIX KOMMYHUKAllU, HUX XapakTepe, 4acToTe M T. 1. IMO3BOJISIET
BBISIBUTb, KaKOTO poja (hakTOphl, CBSI3aHHBIE C TEPPUTOPHEH, TTPUBO-
JIAT K TOBBILIEHHOW aBapUHOCTA KOMMYHUKALIUNA.

B Hacrosiee BpeMsl MCIIONB3YIOTCS JBa ¢hopMara LHUMPOBBIX KapT:
pacTpoBbie U BEKTOPHBIE.

Pacmpoebie KapTbl TIPEACTABSIOT CO0O pacTpoBble (TOUYEUHBIE)
rpaduueckue ¢aitibl, KOTOpble MOTYT ObITh TIpeACTaBIeHbl B (hopMaTax
BMP, GIF, JPG, PNG, TIF, TIFF (cxarsiiit TIF), DRG (TIFF c ane-
MEHTaMU KaJuOPOBKU KapThl) U Ap. OCHOBHBIM MPEUMYILIECTBOM TaKUX
KapT SBJISIETCSI BO3MOXHOCTb MCIIOJb30BaHUS 3JEKTPOHHBIX KOMUM
OyMakHBIX OPMTMHAJIOB MyTeM CKAaHHUPOBaHUsS C ITIOCIEIYIOIIel Kop-
PEKTUPOBKON B OOBIYHBIX I'paduyeckux pegakTopax. OmHAKO Takue
KapTbl TpeOYyIOT 3HAUMTEIbHOrO 00beMa MaMsITU, OCOOEHHO B Cilydyae
HEO0OXOIMMOCTH MX MacCILUTa0MpOBaHUS (IJI 3TOI0 B HEKOTOPHLIX HAaBU-
TalMOHHBIX MpOorpaMMax TpedyeTcsl HECKOIbKO KOMUI OMHOM U TOM ke
KapThl C pa3MYHbIMU Maciutabamu). OgHOU U3 HauboJiee TOMysIp-
HBIX TIIporpamMM Ui PabOThI C pPacTPOBBIMM KapTaMM SIBJISIETCSI
OziExplorer (cm. 171. 3).

Bexmopnbie xapThl camu TI0 cebe He SIBISIIOTCS M300pakeHueMm —
OHM TEHEpUpPYeTCsl «Ha JeTy» C HCIOJb30BaHMEM 0a3bl MaHHBIX C
uHpopmaneil o ToyKax, COEAMHSIOIIMX WX JIMHUSIX, O MOJMUIOHAX,
KOTOpBIE SIBJISIFOTCS 3aMKHYTOH IOCJIeI0BaTeIbHOCTbIO JIMHUI, O JO-
TOJTHUTEJIBHBIX aTpHOyTax, XapaKTepU3YIOIIMX CBOMCTBO, IIBET, Hal-
nucu u ap. Hampumep, oobekT Tuma «O3epo» SIBISIETCS 3aMKHYThIM
MOJIMTOHOM C TEéM WJIM UHBIM LIBETOBBIM 3arlojHeHHeM. Takoil 00beKT
MMeeT HAa3BaHWE, TUIl, MOATUII U IPYrue AaHHbIE, MO3BOJIAIOLINE HE
TOJIKO OTOOpaxkaThb €ro Ha KapTe, HO M HCIOJIb30BaThb B pPa3IWYHBIX
aJIrOpUTMax MOMCKa, BHIYMCIECHUS U COPTUPOBKHU.

TTocne BbiuMciaeHuss KoopauHat GPS-npueMHuKa €ro mMecrorofo-
>XEeHHe OToOpaxkaeTcsl Ha BEKTOPHON KapTe OTHOCHUTEJIbHO MOJIOXKEHMUS
JIpYyrux reorpaguueckux oobeKTOB U3 ee 0a3bl JaHHBIX. [Ipu 3TOM Ha
9KpaH TPUEMHUKA BBIBOISTCS TOJIbKO OOBEKTbI, PACMOJIOKEHHbIE B
HEMOCPeACTBEHHOI OJM30CTU OT TEKyIlero mecrtorojoxeHus. Ilepe-
MelleHUe TTPUEeMHUKA COIMPOBOXAAETCS CMEHOUM M300paxkeHusl, a 00b-
€KTbI, KOTOPbIE BBIXOJSAT 3a IpaHUlIbl 9KpaHa, CKPbIBAIOTCS, U OTOOpa-
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1. KpaTtkune cBegeHus na reoge3nn

JKalOTCSl HOBBIE yYacTKM KapThl. Ilpuyem, Bce 3TO MPOUCXOOUT «HA
JIeTy»: HaBUTALlMOHHAs TIpOorpamMMa, UCIOJIb3YIolasi BEKTOPHBIE KapThl,
aHaIM3UpyeT TeKyllre KOOPAWHATHI, BEIOPAaHHBIN MacilTad, HACTPOKU
NpUeMHMKA, U CO3JaeT HOBOoe OToOpaxeHue. B 3aBucumMoctu oT Macui-
Taba OAMH U TOT K€ O0BEKT MOXKET ObITh MPEACTABICH B Pa3HOM BUJIE:
cXeMaTUYeCcKu, MOAPOOHO WM (IS YCKOpPeHMsI pabOThl C KapToii)
BOOOI11IEe He oToOpaxarhbes. Hammpumep, Ha MaJeHbKOM MacllTabe Helle-
JIecooOpa3HoO IMOKAa3bIBaTh KaXKIblil TOBOPOT JOPOTM WMIU U3TUO PEeKU,
JOCTAaTOYHO MpPEICTaBUTh UX B o0lIeM Bujae. boiee moapoOHbIe cBele-
HUS 110 MCMHOJIb30BAaHUIO BEKTOPHBIX KapT MPUBOISTCS B IJ1. 4.

B oTiimune oT pacTpoOBBIX KapT, UMEIOLIMX TOT WIM MHON CTaHIapT-
HbI popmat nzobpaxenus (.jpg, .bmp, .gif u 1. 11.), BEKTOpHBIC KapThI
MPEICTAaBISIIOTCA KaK B €IMHBIX KapTorpaduiyeckux opmaTax, Tak U B
OPUTHMHAJBHBIX («3aKPBIThIX») (popMaTax MPOU3BOAUTEIIS] HABUTALIUOH-
Horo obopymoBaHus. IlocnemHee OOCTOSITEILCTBO OOBSCHSIETCS TEM,
YyTo KapTorpaduueckue JaHHBIE SIBISIOTCS MHTE/UIEKTyaJlbHOIl coOC-
TBEHHOCTBIO Pa3pabOTYMKOB almaparypbl, B IIPOU3BOJICTBO KOTOPO
OBbUIM BJIOXKEHBI JOCTATOYHO OOJIBIIME CPEICTBA, 1 KOMIAHUU HE 3aWH-
TEPECOBAaHbI B UCITOJIL30BAHUU UX B APYTMX HaBUTALIMOHHBIX IIPUOOPAX.
Tem He MeHee B HacTosllee BpeMsl CO3IaHbl MPOTPAMMHBIE TIPOAYKTHI
(cM. 111. 5), KOTOphIE TO3BOJISIOT OCYILIECTBIISATh B3aUMHOE KOHBEPTH-
poBaHUEe KapT pas3iWyHBbIX (POPMATOB, T. €. TEM CAMbIM <«BCKPbIBATb»
«3aKpBITbIe» (POPMATHI.
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2. CnyTHMKOBbIE HAaBUraLMOHHbIE CUCTEMBI
(CHC)

KomnupoBaHue u pa3MmellieHre JaHHBIX MaTepuaaoB Ha Web-caiitax 1 Ipyrux
5 5 { CMMU 6e3 NMCbMEHHOTO pa3pelieHus] peIaKIMK TpecieayeTcsl B afMUHUCT-
) PaTMBHOM U YTOJIOBHOM TIOPSIIKE B COOTBETCTBUU C 3aKOHOM P®D.

CrnyTHUKOBAsI pagviOHABUTALINS SBISIETCS OTHUM W3 TEPCIIEKTUB-
HBIX HampaBJIeHWI NPUKIATHOW KOCMOHaBTMKU. OHa obecrieumBaeT
Ka4eCTBEHHO HOBBIN YPOBeHb KOOPAMHATHO-BPEMEHHOTO 00eCTIeUeHMsI
Ha3eMHBIX, MOPCKHWX, BO3IYIIHBIX M KOCMHUYECKHX IIOTPeOUTEINEi,
obJamast TAKMMM XapaKTepUCTUKaMH KakK TJ100aTbHOCTh paboueil 30HHI,
HeorpaHWYeHHAas TPOITYCKHAasI CIIOCOOHOCTh, CKPHITHOCTD, XUBYYECTD,
BBICOKAss TOYHOCTb M HEIMPEPHIBHOCTh M3MEPEHUI TTPOCTPAHCTBEHHBIX
KOOpIWHAT TP Pa3IMYHBIX CKOPOCTSIX MEePEeIBIKEHUS U T. T1.

CHC nepBoro mokoseHuss — cucreMa TRANSIT (CIHA) wu
HUKAJIA (CCCP) — OblIv co3gaHbl M BBEASHBI B 3KCILIyaTaldio B
1960-e romel. B aTHX cucreMax opOMTaNbHAs TPYIITMPOBKA COIEPKUT
HECKOJIEKO HU3KOOPOMTATBHEIX HABUTAIIMOHHBIX CITYTHUKOB Ha KPYTo-
BBIX OopOUTax ¢ BbIcOTOM okojJ0 1000 KM Haa MOBEPXHOCTHIO 3eMIIN.
[MpuHIUIT JefCTBUS TAKUX CUCTEM 3aKJIIOYaeTCs B M3MEPEHUN TIpUpa-
meHus a3bl Hecylero KojebaHWsl MPUHUMAeMOTO HaBUTAIIMOHHOTO
pagvocurHajia Jubo Ha KOPOTKUX (2 C) MHTepBajax BpeMeHU (IoILie-
pOBCKas HaBUTAIWs), MO0 Ha JIMHHBIX (MHTETPalbHO-IOTIEpOBCKast
HaBuramms). [1ockoabKy m3MepeHus mpupalieHust ¢a3sl B 3TOM CIIy-
Yyae SKBMBAJCHTHBI M3MEPEHMSIM TpHUPAIIeHUS JaTbHOCTA OT OO0BEeKTa
0 CITyTHWKA Ha 3aJaHHBIX WHTepBaJiaX BpeMEHHW, TO B TIpUEMHUKE
MOJTb30BaTelIs] Ha OCHOBAaHWM 3TMX M JTaHHBIX O MapaMeTpax IBIDKCHUS
CITyTHUKA, CoaepKallelcs B MPUHUMAeMOM HAaBUTAIlMOHHOM paauo-
CUTHaJIe, OTIPEAEIISTIOTCS IBe TOPU30HTAIbHBIE KOOPIMHATH 00beKTa Ha
ITOBEPXHOCTH 36MHOT'O 3JUTUIICOMIA.

Henocratkamu CHC miepBoro mokoJieHMsT SIBJISIFOTCS: HEBO3MOXK-
HOCTb OTIPEIEIICHNST BHICOTHI MECTOTIONIOXEHMSI 00bEKTa; CPaBHUTEIBHO
HU3Kasg TOYHOCTHb OIPENeICHNST TOPU30OHTABHBIX KOOPIMHAT TTOABIK-
Horo obbekTa (cpeaHekBaapaTuyHasi morpewHocts 70...100 M) u3-3a
OIIMOOK, BBI3BAHHEIX €r0 TepeMelleHUSIMU; UINTEBHBIE ITePePBIBLI
MEXIy CeaHCaMM ITO3WIMOHUPOBAHUS: IO 5 9 B MIPHUIIOJISIPHBIX U IO
2 94 B 5KBaTOPUAJIBHBIX paifoHax.

IMoTpe6GHOCTL B OMEpaTUBHONM BBEICOKOTOYHOM HAaBUTAIIUHM CYXOITYyT-
HBIX, MOPCKHX, BO3AYIIHBIX M HU3KOOPOUTAIBHBIX KOCMHUYECKUX 00B-
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2. CnyTHukoBbie HaBuraunoHHble cuctemsi (CHC)

€KTOB 00ycoBwIM co3naHue B 1980-e roawl cpenHeopoutaibHbix CHC
BTOpOro IokoJyieHus. Peanuzauus takoit cucremsl B CIIIA mox Ha3Ba-
Huem NAVSTAR (NAVigation Satellite providing Time And Range —
HaBUTAllMOHHAS CITyTHUKOBAas CHUCTeMa IJiI M3MEpPEeHUs BPEeMEHM U
MecTorojoxeHus1) [3] Hauanack B cepeauHe 1977 T. ¢ 3amycka IepBoro
crnytHuka. C 1983 r. cuctema Oblla OTKpbITA I MCIIOJIb30BAaHUS B
rpaXXaaHCKUX Lesx, ¢ 1991 r. cHATH orpaHuveHus: Ha npoaaxy GPS
obopynoBanus B crpaHbl ObiBiiero CCCP. B 1993 r. cucrema Obuta
MOJHOCTBIO pa3BepHyTa. 3aTpaThl Ha €€ peaju3aluio TMPEeBbICHIN
15 mapa. monmnapos CIIIA, a moxoabl ot npogaxku GPS o6opymnoBaHus
JOCTUTIM B Hactosiiee 6onee 100 mapa. B mociemytoiiieM MmosiBUIIOCH
bonee pacrnpoctpaHeHHoe Ha3BaHue — GPS (Global Positioning
System) — riobayibHas cCUCTeMa MECTOOIIpeAeSIeHusI; ceiluac BcTpeya-
etcs U nBoitHoe HazBaHUe GPS-NAVSTAR. OcHOBHBIM HazHaueHUEM
aroit CHC sBnsieTcss BBICOKOTOUHASI HaBUTallUs BOGHHBIX OOBEKTOB.

Poccuiickas cucteMa, aHajoruyHas no HazHaueHuio GPS, Ha3biBa-
ercss 'JTIOHACC (I'JTO6anbHas HABuraumonHas CnytHukoBast Cuc-
tema) [2, 6—9]. Ilepsrrii 3amyck crnyTHHKa 1o nporpamme [JIOHACC
(Kocmoc 1413) cocrostnca 12 okta6pst 1982 roma. Cuctema IJTOHACC
Obl1a oUIMATBHO MPUHATA B 3KCIUTyaTauuio 24 ceHTs0ps 1993 roma
MpU  YCJIOBUM pa3BepThIBAHUS IUTATHOW OPOMTATBLHONW CTPYKTYpHI
(24 cniytHuka) B 1995 rony.

Cucrembl GPS-NAVSTAR u TJIOHACC, kak yxXe OTMe4alloCh,
CO3MABAIMCh B MEPBYIO OUepeab I BOCHHBIX 1iefeil. Tak, B BOiHE Mpo-
tuB OrocnaBum m Mpaka 95 NMpolLeHTOB BBHICOKOTOYHBIX OOCIIPUIIACOB
MPUMEHSITUCh C UcIonb3oBaHueM cuctembl GPS. B cBs3u ¢ aTUM BO3-
HUKaeT pe30HHbBIN Bompoc: a ecTh M aHTUGPS? Jla, ecTh 1 UX HETPYITHO
CO31aTh, KaK U JpyTrue CpelcTBa paauornpotuBoaeiicTeus. B Poccun enie
Ha aBuacaioHe MAKC B 1997 r. oTeuecTBEHHBIM IIPEATIPUITUEM «ABHA-
KOHBepcHsl» ObUI MPOAEMOHCTPUPOBAH MTOPTAaTUBHBIM MepeaaTInK IMoMeX
1151 nogapneHus curdanoB GPS u TJTIOHACC (Jammers). Co3naBacMble
MepenaTyMKoM MOMeXy MOCTYNaloT Ha BXOI IMPUEMHUKOB BMECTE C CUT-
HajJlaM{ OT CIIyTHHMKOB M BHOCAT COOii B IIPOLIECC M3MEPSHUS KOOPIM-
Hat. B pe3ynbraTe MpUEeMHUKM MpeKpallaloT ONpeaessiTb TeKyllee Mec-
TOMOJIOXKEHUE OOBEKTOB, Ha KOTOPBIX OHW YCTAHOBJECHBI, W BBHIIAIOT
MOTPEOUTENI0 TIOCJENHUE €r0 KOOPIUHAThl Tepeln HayajaoM IeHACTBUS
rnmomMex. Y TMepBoro rnepenaTyvka mpu Macce MeHee 3 KT MOLIHOCTb M3JTy-
YeHHUs COocTaBisia okoJio 2...3 BT, yTo obecreunBano OaabHOCTb Heiic-
TBUS 50 KM IO IPSIMOI BUAMMOCTU. Y BTOPOTO MepenaTyrka Mpy Macce
10 xr 1 moutHoctu 20 BT nanbHOCTD aeicTBUS cocTaBmia 150 KM.
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2.1. O6wune ceepgeHna un npuHuun aevicteua CHC

B CHC BTOporo mnokxojieHusI TIPUMEHSIOTCS HaBUTallMOHHBIE KOC-
muueckue annapatbl (HKA) Ha KpyroBBIX I'e€OLIEHTPUYSCKIX OpOUTaX C
BboicoTOM ~ 20000 KM Hanm MOBEPXHOCThIO 3eMJIU. biaromapsi uCMoJib30-
BaHUIO BBICOKOCTAOMJIBHBIX 3TaJOHOB (MCTOYHUKOB) BPEMEHM M 4Yac-
TOTHl B CUCTEME OOECIeUrnBaAETCsl TOCTATOYHO TOUYHAS CMHXPOHU3ALMS
HaBUTAalMOHHBIX PAaIUMOCUTHAJIOB, M3Iy4aeMbIX OpPOMTAJIbLHOI TpyMIu-
poBkoii HKA.

OcHoBHoe HazHaueHue CHC BTOporo mokojaeHUsI — TJI00abHAS
orepaTUBHasl HaBUTallUsl TPU3EMHbBIX TMOABUXKHBIX OOBEKTOB: Ha3eM-
HBIX (CYXOITyTHBIX, MOPCKHMX, BO3MYIIHBIX) 1 HU3KOOPOUTATbHBIX KOC-
MMYECKUX aImnapaToB. OTO 03HAYaeT, YTO JI000i 00bEKT, OCHAIIICHHBII
npuemHukoM CHC, MoxeT B 11000M MeCTe MIPU3EeMHOI0 IIPOCTPAHCTBA
U B JIIOOOM MOMEHT BpPEMEHH OIpeeuTh MapaMeTpbl CBOETO JBUXKe-
HUSI — TPU KOOPAWHATHI U TPU COCTABJISIONINE BEKTOPa CKOPOCTH.

Hapsanay ¢ obecrieyeHreM orepaTBHON HABUTallMK Pa3IUYHbIX 00b-
exToB CHC BTOpOrO MOKOJIEHUs] MO3BOJISIIOT MPOBOAUTH:

— JIOKQJIbHYI0 BBICOKOTOUHYIO HABMTALIMIO TOABIDKHBIX OOBEKTOB
(CyXOmyTHBIX, MOPCKMX, BO3IYIIHbIX) Ha OCHOBe AU GdepeHLIu-
aJbHBIX METOIOB C MPUMEHEHHWEM CTallMOHAPHBIX HAa3eMHBIX
KOPPEKTUPYIOIIUX CTaHLUK (cM. pazd. 2.2);

— BBICOKOTOUYHYIO B3aMMHYIO TeOe3UUYECKYIO «TIPUBSI3KY» YaaleH-
HBIX Ha3eMHBIX O0BEKTOB;

— B3aMMHYIO0 CUHXPOHM3ALUIO CTAaHJAPTOB YaCTOThl U BPEMEHU Ha
yIaJIeHHBbIX Ha3eMHbIX 00beKTax;

— aBTOHOMHYIO HaBMTIallMI0 CPEeAHEOPOUTAIbHBIX KOCMMUYECKUX
OOBEKTOB;

— oIlpelesieHrue OpHMeHTAlUMUd OO0BbEeKTa Ha OCHOBE paauouHTepde-
POMETPUYECKUX U3MEPEHUI Ha OOBEKTE C MOMOIIbIO HaBUTALIU-
OHHBIX PagWOCUTHAJIOB, TTPUHUMAEMbIX Pa3HECEHHbIMU aHTEH-
HaMU.

CHC BTOpOro mokoseHusl BKJIIOYAIOT B ce0s1 TpU CerMeHTa: opOu-
TajabHy0 TpynmupoBKy HKA; HazeMHBINT KOMILUIEKC YIIpaBJICHUS; TIPU-
€MHYIO aIllaparypy I10Jib3oBaTtelieil (IIPUeMONHINKATOPHI).

OcHoBHbie pyHkunn HKA 3aximodatoTcss B GOpMUPOBAHUN U U3ITY-
YEHWHU HaBUTALMOHHBIX paaiuOCUrHaIoB. Ui 3Toro B coctaB Mx armra-
patypbl BXOIST: paaudoTeXHMYeCKoe o0opymoBaHuEe (MepenaTuumKu
HaBUTALIMOHHBIX CUTHAJIOB M TeJeMETPUIECKON MHMOpMALIUU, TIPUEM-
HUKM JTaHHBIX M KOMaHJ OT Ha3eMHOro KOMILIeKca, aHTeHHbI, OJIOKMU
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opueHTalnun), D9BM, 60pTOBOIl 3TAJIOH BpEMEHU U YaCTOThI, COJHEY-
Hble Oatapeu u aAp. KoHndurypaumus cetu HKA obecneunBaeT 3amaH-
Hyl0 pabouylo 30HY, BO3MOXHOCTb peajv3allMd pa3jIuyHbIX METOIOB
HaBUTallMOHHO-BPEMEHHBIX OIpeneeHUH, Trarna3oH U3MEHEeHHs Tapa-
MeTpoB paauocurHaiaoB. Heckonbko HKA, pacrofioxkeHHbIX Ha ompe-
JIeJIEHHBIX OpOMTax, MOTYT (DOPMUPOBATh CIIOLIHOE, C TOUKMU 3PEeHUS
Ha3eMHOT0 M HaA3eMHOIO IMOTPeOuTesNs, palMOHABUTAlLIMOHHOE IT0JIe
(rmobanpHy0 pabouyo 30HY), TO3BOJSIOLIEE MTPOBOAUTh HABUTALIMOH-
Hble U3MEPEHNS C BbICOKOW TOYHOCTHIO.

HazemHbIii KOMILIEKC oOecrieurBaeT HaOMIOAEHHE W KOHTPOJb 3a
TpaexkTopueil aBuxeHuss HKA, xkayecTBoM (PYHKIIMOHUPOBAHUS MX
arnmnaparypbl, yrpaBjieHre pexXruMaMU ee padoThl U mapaMeTpaMu CHyT-
HUKOBBIX pPaaWOCUTHAJIOB, COCTaBOM, OOBEMOM U IMCKPETHOCTHIO
nepeaaBaeMoil CoO CIyTHUKOB HaBUTallMOHHOW MHdopmManuu. HazeM-
HbIil KOMILJIEKC COCTOUT U3 KOOPAWHALIMOHHO-BBIYMCIUTEIHLHOTO LIEH-
Tpa, CTAHLUNA TPACKTOPHBIX U3MEPECHUM, CTAaHLUMA YIpPaBICHUS, CHUC-
TEMHOI0 3TaJlOHa BpeMEeHW W 4YacToThl. Ileproaunyecku, Mpu mojete
HKA B 30He BUAMMOCTU CTaHLIMU YIIPaBJICHMS, TIPOUCXOAUT 3aKIaaKa
B IaMdaTh OopTtoBOoi OBM chnyTHMKa cHOeLualbHON MHMOpMaLNU,
KOTOpasl 3aTeM IepeaaeTcsl MoTpedUuTesIM B HaBUTALIMOHHOM COOOIIIe-
HUM B BUIE KaIpOB COOTBETCTBYyIolIero opmarta. B yacTHOCTH, B 3TO
cooOllieHME 3aKJIaAbIBaeTCsI TaK Ha3bIBaeMBblil aJlbMaHax — Ha0Op cIpa-
BouHbIX cBeaeHuil o cetu HKA, Bkitouaromumii aceMepunnl (rapa-
MeTpbl aBukeHus) Bcex HKA, koTopble MCHONB3YIOTCS MPUEMHUKOM
JIJIsI Ha4aJIbHOTO BhIOOpa paboyero co3Be3Ausl CIIyTHUKOB.

Ha nepBoMm sTame amnmapaTypa Ha3eMHbIX KOMIUIEKCOB H3MepsieT
KOOpAMHATHI CIIyTHUKOB B IpoOliecCe UX MpoJieTa B 30HE BUAMMOCTU U
BBIYMCIISET TTapaMeTphbl UX OPOUT. 3aTeM 3TU ITaHHBIE TTPOTHO3UPYIOTCS
Ha (UKCUPOBaHHBIC (OMOPHbIE) MOMEHTHI BPEMEHM, HaIllpuMep, Ha
CepeMHY KaXJI0ro 4acoOBOTO MHTEpBasia MPEACTOSIIIUX CYTOK 10 BbIpa-
00TKM cienytolero nporHoza. CoporHO3MpPOBaHHbIE TaKUM 00Opa3oM
KOOpIAMHATBl U UX MPOM3BOAHBIE (dheMepuanl) MepeaaroTcss Ha CITyT-
HUKM, YTOOBI 3aTeM B BHUAE HABMUTallMOHHOTO COOOILIEHUS, COOTBETC-
TBYIOIIETO YKa3aHHBIM MOMEHTaM BpPeMEHH, TTOCJIeIOBaTeIbHO TIepeaa-
BaThcsl MoTpedbutenssM. Ha BTopom sTarie B IMpUEMHUKE MOTPEOUTEIS
M0 3THUM JaHHBIM OCYIIECTBJSETCSI BTOPUYHOE MTPOTHO3UPOBAaHUE KOOP-
nrnHaT HKA, KoTopoe 3akimiodyaeTcsl B BBIUUCICHUN TEKYIIUX KOOPIU-
HaT HKA B nHTepBasiax MeXIy OMOpHBIMU TOUKaMu TpaeKropuu. IIpo-
Leaypbl IEPBUYHOTO U BTOPUYHOI'O TIPOTHO3MPOBAHUSI KOOPAUHAT OCY-
LLIECTBJISIETCSl C YYETOM M3BECTHBIX 3aKOHOMepHocTel nBrkeHns HKA.
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B otmnuue ot camoonpenensomuxcss HKA paccMoTpeHHbI BapuaHT
¢dynkunonuposanuss CHC obecnieurBaeT YIpOILUEHWE ammapaTypbl
CITYTHUKOB 32 CYET YCIOXHEHMS Ha3eMHOTO 000pyIOBaHMSI.

IIpuemuuku (npuemonHaukaropbl) CHC npeaHazHayeHbl )i IPU-
eMa M 00pabOTKM HaBUTAIIMOHHBIX CHUTHAJIOB CIIYTHUKOB C IIEJBIO
OTIpeNe/ICHUST MECTOIOIOKEHUST 00beKTa IyTeM W3MEpEeHHUs PacCTosI-
HUS IO CIIYTHUKOB C M3BECTHBIMM KoopauHatamu. Eciu, Hampumep,
M3BECTHO, YTO OOBEKT HaxomuTcd Ha paccrogHum 11000 kM oT cmyT-
HUKa A, TO 3TO 3HAYMUT, YTO OH HAXOAWTCS THE-TO Ha TOBEPXHOCTH
cdepbl paguycom 11000 KM ¢ LIEHTPOM, COBITAJAIOIIMM CO CIYTHUKOM
A. Ecau npu 3TOM paccTosiHMe OO0 BTOpOro clyTHuka B cocrapisier
12000 KM, TO 3TO 3HAYUT, UTO OOBEKT HAXOAWUTCS HA JIMHUU Mepeceve-
Hug nByx cdep pagnycamu 11000 u 12000 xm.

Takum obpaszom, 3amaya OnpeaeseHus: MECTOMOJNIOKEHUST 00bEeKTa B
TIepPBOM MPUOIIDKEHUN CBOIUTCS K OIPEIEICHUIO PACCTOSTHUI 10 IBYX
CITyTHUKOB.

OrnpesnesieHUWe 3TUX PACCTOSIHUIA MPU U3BECTHO CKOPOCTU pacipo-
crpaHeHus1 paguocurHaiga (300 000 kM/c) MPOU3BOAUTCS NOCTATOYHO
MPOCTO, €CIM M3BECTEH MOMEHT BpEMEHH, KOTrJa OH IepedaH CO CITyT-
Huka. [ng 3Toro, BO-MEpPBBIX, CIYTHUKWA CHAOXEHbl OOPTOBBIMU
yacaMM ¢ HaHOCEKYHIHON TOYHOCTBIO M, BO-BTOPBIX, IPUEMHUK HOJI-
X€H OBITh CHHXPOHU3WPOBAaH C 3TUMM YacaMM, YTOOBI Ha TIepenarolieit
U MPUEMHOM CTOPOHE TeHEePUPOBAJICS OIMH U TOT e KO B OJHO U TO
e BpeMs. IIpy TaKMX yCIOBUSX CIBUT OXHOTO KOIA IO OTHOILIEHUIO K
IpPyroMy OyIeT COOTBETCTBOBATb BPEMEHM IIPOXOXKIECHHUS CHUTHAJIOM
pPaccTosIHUS OT CIIYTHMKA 0 NMPUEMHMKA.

Ecnu cnyTHHK W IpUEeMHUK WMEIOT PacXoXKIeHHWe IIKaJd BpeMeHU
(BBIXOIAT M3 CUHXpOHM3MA), HarpuMep, Ha 0,01 ¢, To usmMepeHue pac-
CTOsIHUSI OyaeT mpoBeaeHo ¢ ommoOkoil B 2993 kM (!). IlockonbKy B
KaXXJIOM TIpUEMHUKE HEBO3MOXHO HCIOJIB30BaTh TPOMO3IKHAE U JOPO-
TOCTOSIIIIME aTOMHbIE€ Yachkl (cTouMocTbio okos10 100000 monanapos), TO
0Ka3ajioch, YTO BTO 3aTPyAHEHHE MOXHO OOONTH, eCly IMPOU3BECTU
TIOTIOTHUTETbHBIE U3MEPEHUST PACCTOSTHUS CICAYIOINM 00pa3oM (TToma-
pobHoctu B pabore [13]).

IIpenmnonoxum, 4To OOBEKT HAXOAUTCS B YEThIpEX CEKyHOaX OT
CITyTHUKA A, B IIECTH OT CITyTHMKa B m B BochbMu oT cmytHmKa C
(cM. puc. 2.1, a). Eciu yachl Ha CIIyTHUKE U B MPUEMHUKE UMEIOT OJIU-
HaKOBYIO TOYHOCTb XOlla, TO TOYHOE MECTOMOJIOXEHUE HA TIOCKOCTU B
MPUHIINITE MOXET OBITh HalIeHO, KaK yXe TOBOPHMIIOCH, ITO M3Mepe-
HUSM PACCTOSTHMS IO OBYX CIYTHHKOB. EClM ke M3MepeHMs MPOBECTH
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C TIOMOIIIBIO TpeX CIYTHUKOB, TO MPU OAMHAKOBOM TOYHOCTH XOaa
YacoB CIYTHWKA W TIpHUEMHHKA KpYT, OMMCAHHBINA paanyc-BEeKTOPOM
TPETHErO CIYTHUKA, OyNEeT MepeceKaTbCs C IBYMsl APYTMMU B OJHOM
tTouke. OMHAKO €C/IM Yachl B IPpUMEMHUMKE cremaT Ha 1 ¢, To Kpyru ot
KaXJ0ro CIyTHUKA YXe He MepeceKaloTcsl B OAHOM Touke (cM. puc. 2.1,
6). B aTOM cilydae KOMITBIOTEp MpPUEMHMKA HAYMHACT BBIUUTATH (WA
JI00aBISITh) BpeMsl METOJOM ITIOCJIeIOBAaTEIbHBIX UTEPALMil 10 TeX Iop,
MoKa He CBEAET BCe TPU M3MEPEHUs K OAHOW TOYKe (ISl ABYX OKPYX-
HOCTEl TakKoe HeBO3MOXHO). Ilocjie 3TOro BbIYMCISETCS TOINpaBKa U
JeTaeTcsl COOTBETCTBYIOIIEE YpaBHUBAHWE IO METOAY HaMMEHBIIIUX
KBampaToB (cM. pasm. 1.6 u 1.8).

Takum o00pa3oM, TpU OINpeaeeHUU KOOpAWHAT Ha TUIOCKOCTHU
(IIMPOTHl M MOJTOTHI) M TIPM HETOYHOCTH XOJa YacoB B TPUEMHUKE
MPOBOISITCS U3MEPEHUsI HE UCTUHHBIX PACCTOSIHUIM, a TaK Ha3bIBaEMbIX
ncesdodanvHocmeti A0 TPEX CIIyTHUKOB, a MPU ONPEAEICHUU TPEX KOOP-
IUHAT (IUMPOThI, JOJATOTHI U BBICOTHI) — OO0 ueThipex. Kpome Toro,
€CJIM HeOoOXONMMO BBIMOJHSTh HEMpPEepbIBHOE MECTOOMNpEeeHE B
peabHOM MaclluTabe BpeMEeHU, TO, OYEBUIHO, LIEJIECOO0PA3HO UCTIOJb-
30BaThb IIPUEMHMK, HUMEIOIIMA MO KpalHeld Mepe 4YeTbipe KaHaja
(BbIITycKaeMble B HACTOsIlIee MPUEMHUKHA UMEIOT B OOJBUIMHCTBE CIYy-
yaeB 12 u OoJyiee KaHAJIOB).

I1pu ompeneneHNH PacCTOSTHUI M0 CITYTHUKOB OCHOBHBIM MCTOYHU-
KaMM MOTPEIIHOCTEN SIBJISIOTCS:

— 3aJiepXKa paJuoCUTHaNa TMPpU MPOXOXKICHUU 4Yepe3 HMoHOochepy
3emiin — cJoi 3apsKeHHbIX 4vacTull Ha BbicoTe 120...290 kwM;
HauboJiee AeCTBEHHBIM CITOCOOOM yyeTa TaKuX 3alepKeK SIBJIsI-
€TCST VICTIOJIb30BAaHNE ABYX CUTHAJIOB, MMEIOIINX Pa3HBbIE YaCTOTHI
HECYIINX KOJeOaHUI1: TIPX ONPEaeICHHBIX COOTHOIIEHUSX 9acTOT
9TUX HECYIIMX YAAeTCsl CYIIECTBEHHO YMEHbIIUTh BIUSHUE
noHochepbl Ha TOYHOCTh OIpeaeSieHUus KOopAuHaAT (CM. pas..
2.3, 2.4);

— cOOf aTOMHBIX YacOB Ha CIIyTHUKax (YCTpaHSeTCs CTalMUsIMU
CJIEXXEHUSs);

— SIBJIEHWE€ MHOTOJYYeBOCTH (MHOTOKpATHOE IepPeOTpakeHNE CHUT-
HaJIOB OT OKPYXKaIOIIUX MPEAMETOB U MTOBEPXHOCTEI), OCOOEHHO
XapaKTepHOE JUIST TIPUTOPU3OHTHBIX CITYTHUKOB;

— TpegHaMepeHHOe YXYAIIeHNe TOYHOCTH ITyTeM YCTaHOBKM Ha
HKA pexuma S/A (Selective Availability) — pexuma orpaHu-
YEeHHOTO IOCTyIa, KOTOPBI MOXET BBOAWUTLCS MHUHUCTEPCTBOM
00opoHbl CIITA BHeceHMEeM UCKYCCTBEHHBIX OLLIMOOK B HaBMUTIa-
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LIMOHHBIC TaHHBIC WJIM CMEICHUEM IIKaJIbl CITyTHUKOBBIX 3TaJI0-
HOB BpeMeHH (0 COCTOSSHUM S/A MOXKHO CYIWUTbH II0 3HAYCHMIO
TOYHOCTU U3MEPEHUST PACCTOSIHYS OT CITYTHHMKA IO I10JIb30BaTeIIsI

a)

6)

Puc. 2.1. K onpegenenunio koopamHat ¢ nomowybio CHC
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(mapametp URA (User Range Accuracy) B HEKOTOPBIX ITIpUEMHU-
Kax): eclii ero 3HayeHue Oojblie 30, TO cKOpee BCEro Ha CIIyT-
HUKEe ObUT aKTMBUPOBAH pexuM S/A);

— Ttak HaszweiBaeMblii GDOP (Geometric Dilution of Precision) —
TEOMETPUUECKUI (haKTOp CHUXKEHUSI TOYHOCTH, OIpenessieMblil
B3aMMHBIM PACIIOJIOXEHUEM CIYTHUKOB, MCIIOJb3YEMbIX TTPUEM-
HUKOM TIpU mo3uLmoHupoBaHuu. Ha mpaktuke BMecto GDOP
yaime wucrnoiab3yercss PDOP (Position Dilution of Precision) —
(akTOp CHMXEHUS TOYHOCTH OIpeNeSeHUs] MEeCTOIOJIOXEHUs.
IMpenenbHoe 3HaueHue PDOP, mpu TmpeBBIIEHUH KOTOPOTO
BBIYMCJIEHME KOOPAMHAT HE TPOM3BOIMTCS, HA3bIBACTCS MACKOU
PDOP. PekxoMmenayemoe (ycTaHaBIMBaeMoOe 10 YMOJIYAHUIO) 3Ha-
yeHue Macku PDOP mng GPS npueMHMKOB reome3ndeckoro
Kiacca kommaHuu Trimble paBHO 7; misi KapTorpaduyeckKux M
I'MC npuemnukoB — 6. bonee Huskue 3HaueHust PDOP ykasbr-
BalOT Ha 0oJjiee BHICOKOE KavyeCTBO MAHHBIX: 3HAYeHUE 4 WIN
MEHBIIIE YKa3blBaeT Ha caMble JyYIlIMe YCJIOBUSI HaOIIOZCHUIA
(6e3 yuera KOJIM4YeCTBa CIIyTHUKOB), OT 5 10 8 — Ha yIOBJIETBO-
putenbHble U 6osnee 9 — Ha moxue. Kpome PDOP, ucrnonbay-
J0TCS Takke (PaKTOpbl CHUKEHMSI TOYHOCTU OTIPEIeIeHUS] TOpU-
3oHTa’abHbIX (HDOP) u Beprukansusix (VDOP) koopauHart.

B HeKOTOpHIX Cllydasix UCIIOIb3YeTCsI TIOHSITUE MACKU NO Yeay 8036bl-
WeHuss — 3TO YTOJI, OTCUYMTHIBAEMBIM OT TOPM30HTA, HUXE KOTOPOTO
CIIYTHUKU HE MCHoib3yloTcsd. s paboT Ha ydyacTKax, Tie HMMEIOTCS
MECTHBIC TIPEISITCTBUS (HAIpUMep, JUCTBA ACPEBbEB WIM 3IAHUS)
BEPOSITHOCTh TOYHOTO OIIpEeNeSIeHUsI KOOPAWHAT CYIICCTBYET JIMIIL B
TOM cJly4yae, ecJid 3HaueHWEe MACKW BO3BBHIIIEHMSI PABHO WJIU TIPEBBI-
maer 15°. Hampumep, B reomesmdyeckux GPS npuemHuxkax @upmebl
Trimble Mo ymMoiI4aHMIO YCTAaHOBJICHO 3HAY€HME MACKM BO3BBIIICHUS
15° nng npuaoXeHuit ¢ MocToObpadbOTKOM MaHHBIX U 13° Mg ChbeMOK B
peanbHOM BpeMeHU. Korma CIyTHMK HaxomuTcsl OJIM3KO K TOPU3OHTY,
TO €ro CHUTHAJIBI JTOJDKHBI IPOMTH 3HAYMUTETBHOE PACCTOSHHE 4Yepe3
atMoc(depy, B pe3yJbTaTe 4eTo OH OCTIA0JISIeTCS M 3alepKMUBaeTCs, YTO
MPUBOINT K BO3HUKHOBEHUIO CYIIECTBEHHOI OIIMOKM TIPU BBIUMCIIC-
HUU PacCTOSTHUS.

B cayyae nuddepeHumnaibHoro pexxuma (cM. pazn. 2.2) Macka Mo
VIJIy BO3BBILIEHUS I TIEPEABIDKHOTO IIPHEMHMKA OOJKHA OBIThH
Oosble, yeM misd 0a3oBoil craHumu, Ha 1° Ha 100 KM paccTOSTHUS
MEXIy TpUEeMHUKAMH.
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IIporpamMmmMHoe obecnieueHue 111 00pabOTKM JaHHBIX ¢ IIPUEMHUKOB
CHC Bo MHOrMX ciy4yasix MOXeT pacCUMTHIBaTh U BHIBOAUTH Ha JAWCII-
Jieil peructpartopa naanucgepo: (Sky Plots) ¢ nzobpaxkeHuem reoMeTpun
co3Be3ausl cryTHUKoB. IlnaHucdepbl NpeacTaBasioT coboil Kpyr, Ha
KOTOpPOM M300pakeHa MpoeKIusI HeOeCHOM cpephl ¢ MapKepaMu, OTO0-
pakamolUMUA BUAMMOE TTOJIOKEHUE CITyTHUKOB, CIIYTHUKU Y TOPU30HTA
MOIaaaloT Ha Kpail maHucgepsl (cM. puc. 2.2).

HneanbHoli sBIsIeTCsS: KOH(MUTYpalys U3 YEThIpeX CITyTHUKOB, TPU U3
KOTOPBIX PACITONOXKEHbI HEBBICOKO Hajl TOPM30OHTOM CUMMETPUYHO OTHO-
CUTEJIbHO YETBEPTOrO CIYTHUKA, HAXOMSIIErocsi B 3¢HUTE (CM. IMpUMEDP
1 Ha puc. 2.2). B atoM cayyae mosyyarloTcsl Haubosiee KayeCTBEHHBIC
pe3yIbTaThl U3MEPEHUI, T. K. JIIOOBIC OIMMOKM OIpeaesIeHUs] TOPHU30H-
TaJbHBIX KOOPAMHAT, TTOJYYCeHHBIC M3 OTHOTO HaIlpaBIICHMS, KOHTPOJIM-
PYIOTCS U3MEPEHUSIMHU C TIPOTUBOIIONIOXKHONM CTOPOHBI, a CITyTHUK, pac-
MOJIOXKEHHBIN B 3¢HUTE JaeT MOIPaBKy MO BBICOTE JISI TPEX OCTAJIbHBIX.

I1noxass reomeTpust OymeT B TOM cllyyae, KOrla Bce CIIYTHUKU pac-
MOJIOKEHBI B OJHOM M TOM e 4yacTu Heba (ImpuMep 2) WK BHICTPOU-
JIUCh B IPSIMYIO JUHUIO (MpuMep 4). OnpeneseHHas TeOMETPUST MOXET
ObITh HeymauHa Wi otaenbHoro DOP mapameTpa M BBIMTPHIIIHA IS
npyrux BumoB DOP. Hampumep, ecim HyXHa Mpekae BCEro TOYHOCTH
OIpeeICHUSI TOJIbKO TOPU30HTAIBHBIX KOOPANHAT, TO MOXHO UCITOJIb-
30BaTh T€OMETPUIO, TIOKA3aHHYIO B IpuUMepe 3: HECMOTps Ha OOJIbIIOe
3HaueHre PDOP, TouHOCTh omnpeaeneHus: TOpU30HTAIbHBIX KOOPAUHAT
OyAeT JOCTaTOYHO BBICOKOM.

ﬂh IO
W &

1 Xopomﬂt PDOP, 2. Hm:!xon FDOF, 3 l'[m:uxmt PDOP, VDOP
HODOF, YDOP HDOR VDOP HOPOUEG HDOP

8
4 Inmwest PDOP, HDOP, 5 Iroxoist PDOP, HDOP, & Xopousdt obumot
wopousst VDOP wopouest TLOP DOF

Puc. 2.2. lMnannceepsbi
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2.2. AndPpepeHumnanbHbivi pexum CHC

TouHocTh ompeneneHuss KOOpAUHAT, KOTOPYIO OOECIIeYMBalOT CHUC-
teMbl GPS 1 GLONASS, B myumieMm ciaydae coctabBiisieT okoyio 10 m.
OpnHako IJIs1 MHOTUX MPWJIOXEHMI, TaKMX KaK HaBMUTallUusl aBTOMOOM-
Jieli, HaBUTAIlMs CYIOB Ha Y3KMX (apBaTepax, Treome3usi, HaBUTALIMS
JieTaTeJIbHbIX arfnapaToB, Takasi TOYHOCTb HeaocTaTouHa. st ee yBe-
JuyeHus1 ObL1 padpaboTaH MeTon AuddepeHUMaTbHON HaBUTallMU
DGPS (Differential GPS), xoTopslii obecreunBaeTr (B CHEIMATBHBIX
cJIy4dasiX) TOUHOCTb 10 HECKOJIbKUX JECATKOB CAHTUMETPOB [5].

HuddepeHLIMaTbHbIA peXXUM peaau3yeTcsl ¢ MOMOIIbI0 KOHTPOJb-
HOTO HaBUTAlLIMOHHOTO MNpueMHuKa 5 (cM. puc. 2.3), ycTaHaBIvBae-
MOTO B TOUKE C TOYHO M3BECTHBIMU reorpacruyecKMuMu KOOpAMHATAMU
U Ha3bIBaeMOro 0azoeoii cmaHyueli. CpaBHUBasI M3BECTHbIE KOOPIM-
HaThl, TIOJIYyUCHHBIC B PE3yJIbTATE TMPEIUZUOHHON TE€OME3UYECKON
CbEMKU, C U3MEPEHHBIMU C TIOMOILbIO CITYTHUKOB 1—4, 6a30BbIii MPU-
€MHUK (OpMHUpYET MOMpaBKM, KOTOpbIE MepeaaloTcs IOTPeOUTeNIo
6 1o kaHany cBs3u 7. C y4eToM MPUHATHIX MOMPABOK IIPUEMHUK OObIY-
HOro MOTpeOuTes sl MO3BOJSIET ONMPENEIUTh €ro KOOPAUHATEI C TOYHOC-
THIO O OMHOTO METpa U MeHee.

TIpu peanuzauuu audbepeHInaTIbHOTO peXXrMa MCIOIb3YIOT JIBa
MeToaa hopMUPOBaHUS MOMPABOK:

1. MeTon, mpu KOTOPOM IIONpaBKX Ha 0a30BOi cTaHUMUU (HOPMUPY-
10TCcsl ToJIbKO 11 co3Be3nauss HKA, ucnonb3yeMoro B omnpenesisieMoM
MYHKTE, YTO SIBJSETCS CYLIECTBEHHBIM HEAOCTaTKOM METO/A.

Puc. 2.3 AundpeperumnanbHbiii pexxum CHC
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2. Meton, mpu KOTOpPOM Ha 0a30BOM CTaHILIMW OMPEIENSIOTCS TOI-
paBKM I BCeX CITYTHUKOB, KOTOpHIE ITOTEHIIMATLHO MOTYT OBITh
HCTIOJIB30BaHBI MOTpebuTesIMu. HemocTaTKoM 3TOTO MeToma SIBJISIETCSI
YCIOXHEHME armapaTyphl MOTPeOUTENEN.

IMocKombKy TTOydeHHBIE ¢ TTOMOIILI0 AnuddepeHITHaTEHOTO MeToaa
pe3yIbTaThl B 3HAYMTEIHHOM CTETIEHU 3aBUCIT OT PACCTOSTHUS MEXIY
noTpedbuTeneM U 0a30BOM CTaHIMElH, TO 30Ha OOCIyXMBaHUS 0a30BOIt
CTaHIIMU cocTaBysieT He 6osee 500 KM.

Ilepemaua muddepeHIMANbHBIX IIOMPABOK OT 0a30BOM CTAaHLIMUA K
MHOTPEOUTEII0 MOXKET OCYIUECTBIISATHCSI C IOMOIIBIO Telle(hOHHOM WIN
PaaMOCBsI3U, IO CUCTEMaM CITYTHUKOBOI cBs13u (HanpuMmep, INMARSAT),
a TaKKe C MCIOJb30BaHMEM TEXHOJIOTMH TIepeqadyr IIM(PPOBBIX JaHHBIX
RDS (Radio Data System) Ha yactorax FM-pamuocTaHIIuiA.

B HacTosiiiee BpeMsi BO MHOTMX CTpaHax yxe OEHCTBYET pa3BMUTast
CeTh 0a30BBIX CTAaHIWI, ITOCTOSHHO TPAHCIMPYIOIIMX TIOTIPaBKM Ha
onpeneiaeHHyio Tepputopuio. Hanpumep B CIIA muddepeHuraabHbIe
MOMpaBKy IepenalTcs O0eperoBoil oxpaHoi 4yepe3 MOpPCKUE PaauodyH,
paborarouye B auanazoHe 283,5...325 kI'u. ITox Caukr-IletepOyprom B
(espane 1998 roga Obula ycTaHOBJEHA TepBas 0a3oBasl CTaHLIMS, KOTO-
pas nepenaeT nmompaBku Ha vyactote 298,5 k' (cMm. Takke pasm. 2.7).

ITpu peanuzanuu auddepenuumanbHoro pexxuma CHC ncnonb3yroTcs
METOIbl KOMOBBIX M IICeBHO(a30BbIX (OTHOCUTEIBHBIX) WM3MEPEHUIA.
KomoBble cucTeMbl CTPOSITCSI HA OCHOBE MU3MEPEHUST U 00pabOTKK TICeB-
JonaibHocTelt (pasd. 2.1); OoHM MMEIT B OOLIeM CIyvyae HeorpaHW4yeH-
HyI0 00JIaCTb NEHCTBUS M XapaKTEPU3YIOTCS OIIMOKAMU MECTOOIIpeNesie-
HUSI OT JIOJIel 10 HECKOJIbKUX MeTpoB. IlceBnodaszoBbie cUCTEMBbI Xapak-
TEPU3YIOTCS BBICOKOM TOYHOCTBIO MecToompeneieHus (1o  mojeit
CaHTUMETPA), OMHAKO O0JIACTDb MX NENCTBUS OrpaHUUYMBAETCS TaTbHOCTHIO
10...12 KM B 0AHOYACTOTHOM pexkrMe U 0KoJI0 100 KM B ABYXYACTOTHOM.

KomoBele cucteMbl muddepeHINaNTbHON HaBUTALIMK HEIATCS Ha
nokanpHble (Local Area Differential GPS), mmpokonnamna3oHHBIE
(WADGPS — Wide Area Differential GPS) u rno6ansusie (GDGPS —
Global Differential GPS).

BOJbLUIMHCTBO COBpEMEHHBIX cUCTeM AuddepeHInaIbHON HaBUra-
LMK SBJISIOTCS JIOKATbHBIMU. OHM HCHOJIB3YIOT OAHY 0a30BYyIO CTaH-
IO, KOTOpasl pacrojlaracTcsl B IIEHTpPe JIOKATLHOUW 30HBI pasMepoM
okosio 200 kM. B 11eHTpe 30HbI 00ecrneynuBaeTcsi TOUHOCTb MECTOOTpe-
neneHus mopsaka 0,5...1 M; Ha mepudepur 30HbI TOYHOCTb YXYAIla-
€TCST Y TIOCTETIEHHO MPUOJIIKAETCI K TOYHOCTH aOCOIOTHBIX MECTOOIT-
penenenuii (0e3 mmonpaBok). JduddepeHunaabHbIe IIONPAaBKUA B JTOKAJIb-
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HBIX CHCTeMaX MOTYT (OPMHUPOBATHCS MYTEM KOPPEKLUMU KOOPIMHAT
WA HaBUTAIIMOHHBIX ITapaMeTpoB. Hamboibliee pacrpocTpaHeHre
TOJTyYMJI BTOPOI MeTOHm, TIpU KOTOPOM 0a3oBasi CTaHIUS (OPMUPYET
MOMPAaBKU K M3MEPEHUSIM TCEBIOJATbHOCTEN IS KaxkIOro M3 BUIU-
MBIX €10 CIYTHHKOB. [Ipy 3TOM TIpMEMHHUK TOTIpaBJIsIeT CBOM M3Mepe-
HUS TICEBIOMATBLHOCTEN 10 TeM XK€ CIyTHHUKaM. [ mepemadyu Iorpa-
BOK, C(DOPMUPOBAHHBIX B COOTBETCTBMM C METOAOM KOPPEKIUM HaBU-
TallMOHHOIO MapameTpa, ObUT pa3paboTaH CHEUMaJIbHbIA CTaHIApT
RTCM SC-104, yuynThiBarommii 0COOEHHOCTA HABUTALIMOHHBIX CUCTEM
GPS u I'NIOHACC.

B mmpokoananazoHHbIX cucTeMax auddepeHIMaIbHON HaBUTAUU
WADGPS ucnonb3yeTcsl ceTb cTaHUMI cObopa MH(POPMAIIMM U METON
bopmupoBanus auddepeHINATBHBIX ITONPaBOK, IMPU KOTOPOM Ha
CTaHILMsAX cbopa MHOPMaLMK OCYLIECTBsIETCS 00paboTKa C lieJblo
OIIepaTUBHOTO YTOYHEHMS TTapaMeTpoB Mozeneit npmkeHnst HKA, cme-
LIEHUS MX IIKaJI BPEMEHM M COCTaBJICHUS KapT BEPTHMKAIBHBIX MOHOC-
(bepHbIx 3amepkek. Bce 3T naHHBIE ONEpaTMBHO MepenaloTcsl MoTpe-
OUTENNI0, KOTOPBIM MCIONB3yeT WX IUIS YTOUYHEHWs HAHHBIX, M3BIIEKae-
MBIX M3 CUTHAJOB HAaBUTALMOHHBIX CIIyTHMKOB. Cuctembl WADGPS
00ecreunMBalOT TOYHOCTh MECTOOIPEACIEHUsI CO CpelHeKBaapaThyec-
Koi1 ommbkoii okojo 0,5 M B 061acTi, 0OXBaThIBAEMOI CEThIO CTAHIIUM
cbopa nHdOpMaALIMK U CMEXHBIX C HEll 00JIacTsIX.

B Hacrog1ee BpeMst B MUpe UCHONb3ytoTes ABe cucteMbl WADGPS:
nepBasi mpuHaiexuT ¢upme Satloc, Bropas mnonm HazBaHueM WAAS
(Wide Area Augmentation System) — mpaBurenbctBy CIIIA. O6Ge cuc-
TEeMbl Pa3BEPHYTbl U dKCIUTyaTupytoTcss Ha Tepputopuu CIIA. B cuc-
teme WADGPS ¢dupmbr Satloc morpeduTesnto IpenocTaBisieTcsi KapTa
BEPTUKAJIbHBIX MOHOCKHEPHbIX 3alepKeK C 11aroMm 2°, B CUCTEME
WAAS — pasHoii TouHoctu. HaunbGosiee moapoOHbIe KapThl comepKat
1o 929 touek. 3amepxkka (OPMUPOBAHMS KOPPEKTUPYIOLIMX MOIIPaBOK
B cucteMe ¢upmbl Satloc cocraBnser 4 c, a cucteme WAAS — okoJjio
6 c. Satloc mcrmonb3yeT TOALKO 15 craHuMii c6opa MHMOPMAIIUH, pac-
MOJIOKEHHBIX Ha KOHTHHeHTanbHOU Tepputopuun CIIHA, WAAS — 24,
PAacIoJOXEeHHbIX KaK Ha KOHTMHeHTalbHOU Tepputopuun CIIIA, Tak u
Ha Ansicke u I'aBaiickux ocTpoBax. [lJIs1 yooBJIeTBOpeHUsT TpeOOoBaHUIA
npoctynHoctH (availability) mns cucrembl WAAS Mcnionb3yeTcss OOUH U3
IBYX TEOCTAIMOHAPHBIX CIYTHUKOB, W3JIYJarOIINX TOIOJTHUTEIbHBIC
JaJbHOMEPHbIE KOMbI, KOTOPbIE HOCTYMHBI IJI MIPUEMHUKOB C OILIMEH
WAAS-enabled. CkopocTh Iepenayn KOppeKTUpPYIOlei MHMOpMalnn
B cucreme ¢upmbl Satloc paBHa 750 6ut/c, a B cucteme WAAS —
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250 out/c. Koppexkrupyoiias nHbopMmalusl B cucteMe dupmbl Satloc
KBaHTyeTCsI ¢ maroM 1/16 M, a B cucreMe WAAS — ¢ mrarom 1/8 wm.

T'nobanbHble cucteMbl auddepeHunanbHolt HaBurauuu (GDGPS)
10 CBOEI CTPYKTYpe OUeHb CXOXM ¢ IrpokoauanazoHHeIMU (WADGPS).
OHM TaKKe MCIOIb3YIOT Ha3eMHYIO CeTh CTAHIINIA cOopa MH(pOpMaIy 1
TOT ke MeToJ (hopMUpoBaHUS AuddepeHLIMaTbHbIX TTonpaBoK. OCHOB-
HOEe OTJINYME 3aKJII0YaeTCs B TOM, YTO UCKITIOUeHUE NOHOCHEPHBIX OLIN-
60k B GDGPS ocyiecTBisieTcsl myreM MCITOJIb30BaHUS IBYXYaCTOTHBIX
U3MEPEHU.

B Hacrosiiee Bpemsi eauHCTBeHHass B mupe cucreMa GDGPS
HUCIIOJb3yeT B KauecTBe ocHOBBI cTaHUU GPS cetm NASA. Jlnst one-
paTUBHOTO YTOUYHEHMST OPOWT HABUTAIIMOHHBIX CITYTHUKOB B 3TOI CHC-
TeMe MCIIOJIb3yeTcsl TMakeT npukiaamHbix mporpamMMm RTG (Real Time
Gipsy), KOTOPbIil UCITOIB3YETCSl TaKXKe U B 1IIMPOKOAMANA30HHbIX Ar-
(bepeHuManbHbIX cuctemax ¢upmbl Satloc 1 WAAS. JIna nepenauu
U3MEpEeHUId B LIEHTp 00pabOTKM HCIIOJIb3yeTcs ceThb Internet. Pesyib-
TaTbl WCMBbITAHWNA CUCTEMbl MOKa3ajau, YTO CpeAHEKBaapaThuyeckas
OIIMOKa OTpeIe/IcHNST TOPU3OHTAIEHBIX KOOPAWHAT COCTaBIIIeT MEHee
0,1 M 1 oxojio 0,2 M — [JIs1 BEpTUKAJIbHbIX.

Cucrema momnpaBok B EBpomne peanusyercs B mnpoekre EGNOS
(European Global Navigation Overlay System — eBpomneiicKasi rj1o0aib-
Hasl HaBUTAIIMOHHAsI OBepJieifHas CHUCTeMa), pacCYMTAaHHOM Ha IpHEM
kak curHasioB GPS, tak u I'JTOHACC. EGNOS saBnsieTcst COBMECTHBIM
npoektoM EBpomnelickoro kocmuueckoro areHtctBa (ESA), EBpoko-
muccum (EC) u Eurocontrol (opraHu3zamnuu, oTBeyarollieil 3a a3poHaBu-
rauvio B EBpore u sBistouleiics npeauectBeHHUKoM Galileo — mep-
BOM IIOOANBHOM CUCTeMBI CITyTHMKOBOI Hapurauwmu EBpomsbr). [lorm-
paBku EGNOS, noctymnnsble 11 nprueMHUKOB ¢ onieit EGNOS-enabled,
TPAHCIUPYIOTCSI Yepe3 TPU TeoCTallMOHAPHBIX CIyTHMKA. JIBa M3 HUX
OTHOCATCS K ceMeMcTBY Inmarsat M 0OCITYy:KMBarOT pailoHBI ATIaHTH-
yeckoro u MHauiicKkoro okeaHoB, a cItyTHUK ESA Artemis — palioHBI
Adpuku. Kpome Hux, B cucremy Bxoaar 4 macrep-uieHtpa MCC
(Master Control Centres), KOTOpble YIPaBJISIIOT 3TUMU CITyTHUKaMU U
BbIpabaThIBAIOT MOMpPaBKU, 34 CTaHLMM KOHTPOJIS MOJIOXKEHUS U LIeJ0C-
tHocTu RIMS (Ranging and Integrity Monitoring Stations), maHHbIe
KOTOPBIX HMCITOJIB3YIOTCS B MacTep-IEeHTPax IS YTOYHEHMS ITOIPaBOK,
a TaKKe TIepenamlme 3Ty MH(pOpMaInio Ha CIIyTHUKA Ha3eMHBIC HaBU-
raunoHHble craHuuu NLES (Navigation Land Earth Stations).

I[Tpumenenue cuctembl EGNOS no3BosisieT MOBBICUTbH TOYHOCTh
OIpeneeH1s] KOOPAMHAT B HECKOJIbKO pa3 (mo 3...5 m). Cnemyer 3aMme-
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TUTh, YTO IJI1 HCIIOJIb30BaHMS IOMNPABOYHBIX KO3((GUIMEHTOB, Iepe-
naBaeMbIx co cryTHUKOB WAAS/EGNOS, HeobxoauMa ceTh Ha3eMHBIX
0a30BbIX craHIUid. [1oCKOJNBKY Takas ceTb B Poccum OTCYTCTBYET, TO
HX UCITOJIb30BaHUE HElleJIeco00pasHo: eClI IPUEMHUK MMEeT BO3MOXK-
HOCTb (uKcaluuu curHaioB cnyTHUKoB WAAS/EGNOS, To Takyio
(byHKIIMIO JIydIlle OTKJIIOUUTD, TAK KaK OIpeleIeHue KOOPAMHAT MOXET
HE TOJIbKO HE YJIYYIIMThCS, HO U YXYALIUTHCS.

2.3. Cuctema NAVSTAR-GPS

Opb6utanbHas TPYIMITUPOBKA 3TOM CUCTEMBI CONEPXKUT 24 INTAaTHBIX
HKA Ha XKpyroBbIX CUHXPOHHBIX OpOMTaxX ¢ MepuoaoM obpameHuss T =
12 4 00 MuH (BbicoTa OpOUTHI cocTaBisieT okojo 20000 kM Haa moBep-
XHOCTbhIO 3eMJIM) B LIECTU OPOUTATIbHBIX TIOCKOCTAX (o uyeThipe HKA
B KaXIoi) ¢ HAaKIIOHEHWEM 55°, HOATOTHI BOCXOASIINX Y3JI0B KOTOPHIX
CMeIleHBl ¢ MHTepBasioM 60° (cM. puc. 2.4).

Puc. 2.4. Opb6urtanbhas rpynnuposka HKA cuctemsl NAVSTAR-GPS
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Cxema ¢GopMHUpOBaHUS CUTHAJIOB cnyTHUKa cuctembl GPS comep-
KUT (puc. 2.5) ABa Hecylux KouebaHust yactoroit 1575,42 MTI'u (L1) u
1227,6 MI't (L2), KoTophie MOIYJHPYIOTCS B (ha30BBIX MOIYISATOPAX
3—4 (maHunynsauu ¢asbl Hecyllero Kojgedanus Ha 180°) mceBmociy-
yaiineiMu curHasamu C/A- u P-xogna, mpeaBapuTebHO ITPOCYMMMPO-
BaHHBIMU MO Moxayo 2 sneMeHTamu 1, 2 MCKIIIOYAIIEE WJIN c
HaBUTALMOHHBIM cuTHaJIoM NAV, KOTOpPHII ITepenaeTcss cO CKOPOCThIO
50 6ut/c. M3 puc. 2.5 BugHO, 4TO Hecymas L2 Momynupyercsl TOJIbKO
CYMMapHBIM curHajiom P-kopa, Torma kak L1 — cymMMapHBIMU CUTHa-
gamu C/A- u P-xkoma. B mocienHem cilyyae KOOOBbIE CUTHAJIbl HaXo0-
JsITCSL B KBajaparype (cIBUHYTHI Ha 90°).

B pesynbraTe dha30Boit MOTYISIINN (MAHUITYJISIIIAN) IIIMPUHA TTOJIOCH
CUTHaJIa, Hecyllero uHdopMauuio, yseanuupaetrcs co 100 T'u (ynBoeH-
Hasl 4aCcTOTa HaBUTALIMOHHBIX TTockutok 50 I'n) mo 20,46 MI'n (mig kona
P) n mo 2,046 MI't (s xoma C/A).

P-xon (ot Precision — TOuUHBIA) mpeaHa3HauyeH IS BBICOKOTOUYHBIX
u3Mmepenuii (B pexxume PPS — Precise Positioning Service) m ucmnosb-
3yeTcs MPpenMYIIeCTBEHHO BoeHHBIM BegoMcTBoM CIIIA (mocie BBene-
Hus B 1994 r. nonojHuTeabHON KpunTo3aluThl (A/S — Anti-Spoofing)
oH obo3Havaetcs Kak P(Y)). TTockoibKy 3TUM KOAOM MOAYJIUPYIOTCS
00e HecylIrde, TO CpaBHEHME BPEeMEHM TIPUXOAa CUTHAJIOB Ha YacTOTax
L1 u L2 no3BojisieT BHIYMCIISATh TOMOIHUTENbHYIO 3a1epPXKY, BO3HUKA-

L1 CARRIER 1575.42 MHz
WNAVMAA AN XX
3

4 L1

C/A CODE 1.023MHz 1
UL AL v
NAV/SYSTEM DATA S0 Hz

P-CODE 10.23 MHz

ML T i AL
L2 CARRIER 1227.6 MHz 2 Sj L2

AWM

Puc. 2.5. Cxema popmupoBaHusi curHano HKA
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IOLIYIO TIpU MPOXOXIEHUU CUTHAJIOB uyepe3 MoHocdepy, 4To 3HA4yu-
TEJIbHO TOBBIIIAET TOYHOCTb M3MEpPEeHHUii. 3aMeTMM, YTO HEKOTOpbIe
npueMHUKU KomiaHuu Trimble reoge3nuyeckoro kjiaacca paboTaior ¢ P-
KOJIOM.

O6wenoctymHblii kog C/A (Coarse Acguition — rpyOBbIii 3axBaT)
ucrojb3yercs B pexume SPS (Standart Positioning Service — ctaHpap-
THasl TOUHOCTb U3MepeHuit). Eciu B pexxume PPS ommbdka usmepeHust
TOPU3OHTAJIbHBIX KOOPAWHAT HE MpPeBbILIAOT 22 M, BbICOTbI — 27,7 M
u BpemeHu — 0,09 mkc, To B SPS pexume oHa yBeJIMYMBAETCS COOT-
BerctBeHHO 10 100 M, 140 M u 0,34 MKc.

Cxema dopmupopanust C/A koma comepxur (puc. 2.6) aBa 10-pas-
PSOHBIX perucTtpa capura 1, 2, B uemsax oOpaTHBIX CBSI3€ld KOTOPBIX
BkiroueHbl Jjormdeckue sieMeHTsl MCKIIIOUIOUIEE UJIN 4, 5 B
COOTBETCTBUHU ¢ obOpasyoimu MHorouwieHamu G1, G2 [15]. B ucxon-
HOM COCTOSIHMM 00a perucrpa ycTaHaBIMBAIOTCS B eAMHUYHOE COCTOSI-
HUE; TOIOJHUTEIbHOE YIpaBJIeHUE PerHcTpaMM OCYLIECTBIsIeTCs 0J10-
KOM 3 KOIOBOTO KOHTPOJISI U3MEHeHMsT amoxu. Kak BUIAHO U3 CXeMbI
Ha puc. 2.6, peructp 2 UCIOJB3YeTCs TakKKe ISl YCTAaHOBKU KoOja
Homepa criyTHUKa PRN (Pseudo Random Number) coBMecTHO ¢ aJie-
mentoM MCKJIIOYAIIIEE UJIM 6, BEIXOMHOM CUTHAJ KOTOPOIO CyM-
MUpYeTCS 110 MOAYII0 2 (3JeMEHT 7) C BBIXOAHBIM CHUTHAJOM TE€PBOro
perucTpa, GopMuUpysT TAKUM 00pa3oM B oKoHYaTeTbHOM BHme C/A-Kof.

4 {—-\ Gl =1+X"+x°

ri

G1 Code

3 Gl and G2 Initial State all ones

G2 = 1+ R

CIA Code
S 7
X ®—

Puc. 2.6. Cxema popmupoBaHust C/A koga
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Kak cnenyer u3 ckazaHHOTO, 3TOT KO COAEPKUT U MACHTU(DUKALIMOH-
HBII HOMEP CITyTHUKA, 4YeM OOecCIIeunBaeTCs IIpU OTHOM M TOM 3Ke yac-
TOTE Hecyllell KOJOBOe OMO3HaHWEe KaXKIOro CIyTHMKA.

Cdopmuposannsie Ha HKA cooliieHus mepenaioTcs Co CKOPOCThIO
50 6uT/Cc 1Mo KampaM, KaXIablii M3 KOTOPBIX comepkuT 1500 out nndop-
Malyu, T. €. IIuTenabHocTh ero paBHa 30 c. Kamp cocrout m3 nsru
cyokanpoB. Cybkaap Ne 1 HeceT coobiieHue 06 yxome 60PTOBOro CTaH-
JapTa 4acToOThl, IT0 KOTOPOMY OIpeAesisieTcs paboTOCIIOCOOHOCTh CIyT-
HuKa; cyokaapel Noe 2 m Ne 3 comepkaT BBICOKOTOYHBIC JTaHHBIE O
peanbHbIX MapaMmeTpax ero opoutbl. OHM HEOOXOIMMBI I 3axBaTa
KOJa M TIO3TOMY MOBTOPSIOTCS Kaxabie 30 ¢c. DTO BpeMs SIBIISCTCS
CTAaHIAPTHBIM [JIs1 TIEpBOHAYAJbHOTO OIpeAeSieHUsT ToJb3oBaTesileM
cBoero MectomnonoxkeHns. Cyokamapel Ne 4 m N2 5 TTOBTOPSIIOTCSI TIO
25 pas, TTo3TOMY IJISI TIepeIauM ITOJTHOTO COObIIeHUs TpedyeTcs 25 Kaf-
pOB, 4TO 3aHUMaeT 12,5 MuH.

IMpuemuuk GPS comepxut (cMm. puc. 2.7) anTeHHY 1 (BBIHOCHYIO
WA BCTPOCHHYIO), TIPEAYCIINTEb-KOPPEIATOP 2, TAKTUPYEMBIN TTOMI-
CTpaMBaeMbIM TI€HEpaTOpoM 6, CMeCUTeNb 3 BXOAHOIO CUTHalIa u
BBIXOIHOTO curHaja ¢opMmuponares 5 «<mectHoro» C/A-konma, AeMo-
nyisitopa-gekoaepa 4 u 6jgoka odopadboTku nHopMauuu 10, Kyma moc-
TyHalT HaBUTallMOHHbIe cuTHaibI (1o muHe 7), C/A-Kon (1o 1uHe 8)
u otMeTKu BpemeHu (1o wmuHe 9). C Bbixoga 11 61oka 10 uHdopma-
uus 0 KoopauHatax U BpeMeHU B (opmare NMEA-183 (cMm. HMXe)
TOCTyMaeT Ha PEeTUCTpaTop C MOCIEeAYIOIMINM OTOOpaskeHHeM Ha JTHUCII-
Jilee crielMaJM3upoBaHHOro npubopa (HaBUraTopa), MEPeHOCHOIO WU
kapmanHoro I1K.

IIpeoOpa3oBaTenbHasi 4YacThb MpUEeMHHUKA (puc. 2.8) COOEpPXKUT
(azoBbIc AeTeKTOPHI 2, 3, YIIpaBiasieMble MOACTpaUBaeMbIM TeHEepaTo-

10 (11

Puc. 2.7. CTpykTypHasi cxema npueMHuKa
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1 2
1 4 1(n-Phase) || 0 |—r

s 7 I8+ Q2
. 8 12
- j-® 13
6 Q {Quadrature- 3hase)4 10 p—d 0=

Puc. 2.8. dyHkunoHanbHas cxema npueMHuUKa

2. CnyTHukoBbie HaBuraunoHHble cuctemsi (CHC)

poM 5 . Ha BeIXome meTekTopa 2 BEIACHSETCS CHH(pAa3HasT COCTaBIISIO-
wmas I BxonHoro GPS-curHana 1, koropasi nipencraBiisieT co00ii HaBU-
TaMOHHBI CUTHAJ. DTa COCTaBIdIONIAs 4Yepe3 HM3KOYaCTOTHBIN
¢unpTp 4 mepenaercs Ha Bbixod 11 u Bxonm kBagpaTopa 9. KBampatyp-
Hasg coctaBiasomas GPS-curnana Q BbelgeseTcsl AETEKTOPOM 3 U
nociie pUAbTpauu B GUIBTpe 6 M BO3BEIeHUS B KBaapatr (KBaIpaTop
10) cymmupyetcst B cymmaTope 12 ¢ KBagpaToM CMH(pa3HOro curHasia.
IIpu stom cymmapubiii curHan (I? + Q?) ucmosnb3yercs B KauyecTBe
OLIEHKN CTeTIeHU KOoppeasuuu «MmecTHoro» C/A-Koma ¢ ero 3Haye-
HueM B GPS-curnane. OgHoBpeMeHHO curHaibl I 1 Q cpaBHUBAIOTCS
JeTekTopoM 8; GOpMHUpPYEMBbIid MPU 3TOM CUTHAJ paccorjiacoBaHUs
rnocJjie MPOXOXAeHUsT 4yepe3 LUdpoBoir GUAbTp 7 UCHONB3YETCS IS
ABTOMOMOCTPOMKM TAKTOBOTO TeHepaTopa S5, BBIMOJHSAIOLIETO POJIb
«4acoB» MPUEMHUKA.

®opMmatel mepenaum coobmieHnit Mexny GPS mpueMHUKOM U
perucTparopoMm (HaIrpuMep KOMITBIOTEpOM) perIaMeHTHUPYETCs MPOTO-
koiaomM NMEA (National Marine Electronics Association) accouuanuu
MOPCKOH 3JIEKTPOHHOI HaBuUrauuu. Bce KoMaHIbl M COOOIIEHUS B
5TOM IIpoTOKoJIe Iepenaiorcst B TekctoBoM ASCII Bune; oHn HaumHa-
1o1cs ¢ cuMBoioB $GP 1 3aKkaHYMBAIOTCSI B KOHILIE CTPOKM CHMBOJIAMU
CR u LF. B nocneaHem moJjie cooO1IeHUsI MOXKET ObITh YKa3zaHa KOHT-
poJbHAsE CyMMa TEKYIIEro COOOIIEeHUsI, PACIIONIOKEHHOTO MEXIy pa3-
ngemutenamu $ u *. TIpuBenem comep:kaHue COOOIIEHUI, COMPOBOXIA-
IOIIMX MCMOJIb30BaHUE HauboJjee pacipoCTpaHEeHHBIX (hOPMATOB Iepe-
Jauy TaHHBIX poTokoia NMEA-0183:

$GPGGA — nanunle B crannaptHoM dopmate GGA o MecTomnoso-
KEHUM, BPEMEHU MECTOOIpeeICHNS, KaueCTBe JaHHBIX, KOJIMIEeCTBE
UCHOJb30BaHHBIX cmyTHUKOB, HDOP (Horizontal Dilution of
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Precision — ¢axkTop yXyallleHHWsI TOYHOCTU OIIpeNeeHUSI TOPU30H-
TaJIbHBIX KOOpAMHAT), UHMopMauusi o AuddepeHINaIbHbIX MOMpaB-
Kax. ®opmar cooOb1IeHU:

1 2 31 4 10[ 111213 ] 14 |15
hhmmss.|1111.11,|a,|yyyyy.|a,|X,| XX, |X.X, |xxX,|M,|X.x,|M, |x.X, | xxxx|*hh
sS, Vv,

(9]
N
~
oo
\O

rme:

1 — TpuUHBMYCKOE BpeMsI HA MOMEHT OIIpeAeSIEHUS MECTOIIOJI0Xe-
Hus;

2,4 — reorpauueckue IKUpoTa 1 AOJroTa MeCTOMOJIOXEHUS COOT-
BETCTBEHHO);

3, 5 — momoxenune mupothl (CeBep/IOr (N/S)) 1 monrotwr (3amam/
Bocrok (E/W)) cOOTBETCTBEHHO;

6 — kauyectBo GPS curnana: 0 — omnpenejaeHue MeCTOIOIOXEHUS
HEBO3MOXHO WJIM HeBEPHO; 1 — peXXrM OOBIYHOI TOYHOCTH OIpeselie-
HUS MECTOITOJIOXEHMS; 2 — nuddepeHITNATBHBIN PEXUM OIpeaeTICHUS
MECTOIIOJIOXKEHUS; 3 — PEeXUM MPEeU3NOHHON TOYHOCTHU OIIPEICTICHUS
MECTOIIOJIOXKEHUSI;

7 — KOJMYECTBO UCIOJb3yeMbIX CITyTHUKOB (00...12; MOXeT OTiIu-
YaThCsd OT YMCJIa BUIUMBIX);

8 — (akTop CHIKEHNME TOYHOCTH OIPEAESICHUS IIIMPOTH Y JOJTOTHI
(HDOP);

9 — BbICOTa aHTEHHBI MPUEMHUKA HAI WM HMXE YPOBHS MODS;

10 — enMHUIIA U3MEPEHUS] BbICOTHI PACTIONOXEHWSI AHTEHHbI, M;

11 — reompanbHOE Pa3IMINE: PAa3ININe MEXIY 36MHBIM 3JUTHUIICOU-
noM WGS-84 u ypoBHeM Mops (T€OUIOM); «—» — YPOBEHb MOPSI HUXKE
3JUTUTICOUA;

12 — enuHUIIA UBMEPEHUS PA3IUUMS, M;

13 — Bospact auddepeHuuanbHbix gaHHBIX GPS (BpeMst B cekyH-
gax ¢ MomeHrta mociegHero SC104 oOHOBIEHMSI; 3alIOJHEHO HYJISIMU,
ecinu auddepeHIMaTbHbIN PeXXUM HE UCIOJIb3YeTCs);

14 — wupentudukarop ID (0000...1023) craHuuu, Iepenarollei
auddepeHLnaTbHbBIC TTOMPaBKU;

15 — KOHTpOJIbHAs CyMMa CTPOKHM.

ITpumep cooOlilieHUs:

$GPGGA,004241.47,5532.8492,N,03729.0987,E,1,04,2.0,-0015,M,,,,*31

YIIOMUHaABIIWIACS BBILIE PEXKMM HEBO3MOXHOCTH OIPCACICHUA MCC-
TOITOJIOKEHHA C IMMOMOIIBIO JaHHOI'O CITYTHHMKa (CM. II. 6) O00BSICHSIETCS
€0 HEYJAaYHBIM T€COMCTPMYCCKHUM IIOJIOKCHMUEM WM €r0 IIEPpEBOJIOM B
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2. CnyTHukoBbie HaBuraunoHHble cuctemsi (CHC)

HepabOTOCIIOCOOHBI pPEeXUM Ha BpeMsl TeCTUPOBaHMUS I1apaMeTpoB,
KOPPEKTUPOBKU OPOUTHI, yCTpaHEHUS HEUCIPABHOCTEl B OOPTOBBIX
cucTteMax W T. I. JIpyroil MpUYMHON HEBO3MOXHOCTH MCIIOJIb30BaHUS
JAHHOTO CITyTHMKA MOXET OBITh TAKKE CIWIIKOM HHM3KWII YPOBEHB €0
curHaja, xapakrepusyeMblii mapamerpoM SNR (Signal-to-Noise Ratio —
OTHOLLUeHUe curHai/uym). OObIuHbINA ypoBeHb L1 curHana, nepenaBae-
MOTO CITyTHMKOM C yIJIOM BO3BbIIeHUsT 30°, JIEXKUT B IMaria3oHe OT
12 no 20 nb. Ypoenb L1 curnana 6onee 20 n1b cuntaercs: oueHb XOpO-
mmM. KadecTBo maHHBIX SIBIIAETCS TUTOXWM, €CIIM ypoBeHb L1 curHama
OIHOTO M3 CIIYTHHMKOB CO3Be3Iusl okKadbiBaeTcsl MeHee 6 nb. Kak mpa-
Buio, SNR nmnsa L2 curnana Huxe, yeM st L1 curHana u peako rpe-
BoIaet 15 nb.

$GPGLL — nmannsie B popmare GLL o reorpadpuyeckoil mmpoTe,
JOJITOTe Y BpEMEHU ompeneieHus KoopauHat. PopmaT cOOOIIeHUS:

1 2 3 4 5 6 7
1111.11, a, VYVYVY.VY, a, hhmmss.ss, A *hh
yi (5

1, 3 — reorpaduyeckue IUPOTA U AOJTOTA MECTOIOJIOXEHUS COOT-
BETCTBEHHO);

2, 4 — nonoxenue mmpothl (CeBep/IOr (N/S)) u gonrots (3anam/
Boctok (E/W)) COOTBETCTBEHHO;

5 — TPUHBHUYCKOE BpPEeMS Ha MOMEHT OIIPEIESICHUS MECTOIIOJIOXEe-
HuS;

6 — cTaryc JaHHBIX: A — JaHHbIC BEpHbI, V —IaHHbIC HEBEPHBDIL;
7 — KOHTpOJIbHAsI CyMMa CTPOKMU.
ITpuMep CoOOIIEHMST:

$GPGLL,5532.8492,N,03729.0987,E,004241.469,A*33

$GPGSA — pannnie B ¢opmare GSA (Global Satellites Active —
AKTUBHBIC CITYTHUKM) O pexumax padotel GPS npuemHuKa, mapamerpax
CITYyTHUKOB, WCIOJb3yeMBIX TIPU pEIIeHNW HaBUTAIMOHHOM 3amauu,
PE3YJILTaThl KOTOPOil oToOpaxkeHsbl B coobiueHnn $SGPGGA u 3HaueHUsIX
(axkTopoB TouHOCTH OTpeneeHns koopauHat. Dopmar cooOIEeHNST:

1121314 [5]16[7 (1819 [10[11]12[13]14]15]16]17]18
A, X, XX, XX, [XX, [ XX, | XX, [ XX, [ XX, | XX, [ XX, [ XX, | XX, [ XX, [X.X,[X.X,[X.X| *hh
rme:

1 — pexum: M — pydyHOl, NPUHYIUTENbHO BKIOUeH 2D (mosnrora
¥ mupota) uiau 3D (monrora, IMpoTa M BbICOTA) PeXuM; A — paspe-
1IeH aBToMaTtuyeckuit Beioop 2D/3D;
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2 — pexum: 1 — MecTorojoxeHue He ompeneiaeHo, 2 — 2D, 3 —
3D;

3—14 — Homepa (PRN) cnyTHMKOB, UCMIOJb30BAHHBIX MPU pelle-
HUU 3aa4u MeCToompeaeaeHus (HYIU 71T HEUCITOIb30BaHHBIX);

15 — ddakrtop CHMXEHMUSI TOYHOCTU OIpeaeJeHus KOOpAuHAT
PDOP;

16, 17 — daxTopbl CHUXEHHWE TOYHOCTU OIPEIETEHUS TOPU30H-
TasibHbIX KoopauHat (HDOP) u Beicotel (VDOP);

18 — KOHTpOJIbHAsI CyMMa CTPOKHM.

ITpumep cooOlLIeHUS:

$GPGSA,A,3,01,02,03,04,,,,,,,,,2.0,2.0,2.0%¥34

B npueMHuKax, B KOTOPbIX BO3MOXEH BbIOOp PEXUMOB OIpeesie-
HUSI KOOpAMHAT, HEOOXOIMMO YUMTBHIBaTh clienywollee. s paboTsl B
pexume pyaroro 2D (Manual 2D) HeoOXonuMo HaaIudue TPeX CITyTHH-
KoB. IIpu 3TOM MpPUEMHMK BBIYUCISIET LIMPOTY U JOJTOTY Ha OCHOBE
M3BECTHOM (OMpeaesseMoii ToIb30BaTeIeM) BhICOThI, KOTOpasi OCTaeTCsl
(ukcupoBaHHOI Aaxe BO BpeMs nBuxkeHus. Eciam BbicoTa He Obuia
ornpenejeHa MoJb30BaTeaeM, TO MCIOJb3YeTCs IOCIeIHee BbIYMCIICH-
Hoe 3HaueHue BbICOTHI B pexume 3D. Pexum Manual 2D o06buHO
HCIIOJIb3YeTCsl TOJbKO B TOM CJIydyae, €CM MOXKHO BBECTH BBICOTY (Ham
sinnuncougoM WGS-84) ¢ owmmbkoit He Oonee 2-x MerpoB. Ecnu
BBICOTA 3allaHa HEeMPABUJILHO, TO LIMPOTA U JOJIT0Ta TakKe OymyT orpe-
JelleHbl ¢ OoJblnoi olmOkoi. Hampumep, ecau ¢ukcupoBaHHas
BbICOTa MMeeT omnOKy B 10 MeTpoB, TO oImIMOKa ITOJYYEHHBIX 3Ha4ye-
HUI TOPU3OHTAIBLHBIX KOOPAWHAT MOXeT Jocturath 50 MeTpoB u OoJiee.
Kpome Toro, 3ta ommnbka He MOXET ObITh MCKJIIOUEHA MPUMEHEHUEM
TeXHUKU auddepeHManbHoM Koppekuuu (pasa. 2.2).

s pabotel B pexume pydHoro 3D (Manual 3D) HeoOxomumo
HaJuyude 4YeThlpeXx M Oojiee CHYTHUKOB. B 3TOM ciyyae mnprueMHUK
WUCIIOJb3yeT MH(MOPMALMIO OT CIYTHUKOB C HauIydllel TpocTpaHC-
TBeHHOW KoHburypauueid. HabmoneHus: mpekpallamTcs, ecld KOoJu-
YECTBO TaKMX CIYTHUKOB MagaeT HUXKE MOMYyCTUMOIO 3HAYEHUs.

B pexume aBro 2D/3D (Auto 2D/3D) npueMHUK BBIYUCISIET MPO-
cTpaHCTBeHHbIe 3D KoopauHaThl, KOTAa 3TO BO3MOXHO. Ecim 3Have-
Hue PDOP npesbliraer Macky PDOP uim Tonbko TpU CIyTHHKA
JOCTYITHBI JUISI HAOMIONEHUH, TO TIPUEeMHUK TEPEXOIUT B PEXXKUM OIIpe-
JeJIeHNUS] TOPU3OHTATBHBIX KOOPAWHAT C MCITOJIb30BAHUEM ITOCTEIHETO
3HAUYEHMUS BBICOTHI, BBIUMCIEHHOE B pexume 3D.

Kpome mepednciieHHBIX, B HEKOTOPBIX IMPHEMHHUKAX HMMEETCS TaK
HaszbiBaeMbllt TiepeonpenesieHHbIt 3D (3D Overdetermined) pexum,
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2. CnyTHukoBbie HaBuraunoHHble cuctemsi (CHC)

MpU KOTOPOM MCIIOJb3yeTcs 5 U Gojiee CIYTHUKOB, MMEIOLIMX ITOITyC-
tuMble 3HadeHuss PDOP u curnan-urym.

$GPGSV — gannsle B popmare GSV (Global Satellites in View —
CIIYTHUKH B 30HE BUAMMOCTH) O KOJMYECTBE BUAUMBIX CITyTHHKOB, UX
HOMepax, BO3BBIIIIEHUN, a3UMYTEe U 3HAYEHUM OTHOLLUEHUSI CUTHAJ/IIYM
JUIST Kaxxaoro u3 Hux. dopMar cooOIeHUS:

1121314516 |7 [8[9]10[11]12{13]14[15[16[17| 18 [19]20
X, [ X, XX, [ XX, [ XX, XXX, | XX, XX, [XX,| XXX, | xx | *hh
rae:

1, 2 — yuciao u Homepa coobueHui (1...9);

3 — YMCI0 BUOUMBIX CIIyTHUKOB;

4 — HOMeEp CITyTHUKA;

5 — BbIcOTa (BO3BBILIEHKE) B rpamycax (90° MakcUMyM);

6 — asumyt uctuHHLbIA (000...359°);

7 — otHoweHne curHan/mym: oT 00 (Het curHama) g0 99 nb;
8—11 — mapameTpsbl 10 M. 4—7 Ak BTOPOro CITyTHUKA;

12—15 — Toxe IJis TpeThero CIyTHUKA;

16—19 — ToXe [JIs1 YETBEPTOIO;

20 — KOHTpOJIbHAsI CyMMa CTPOKHM.

IIpumep cooOb1IeHMS:

$GPGSV,3,1,12,02,86,172,,09,62,237,,22,39,109,,27,37,301,*7A

$GPGSV,3,2,12,17,28,050,,29,21,314,,26,18,246,,08,10,153,*7F

$GPGSV,3,3,12,07,08,231,,10,08,043,,04,06,170,,30,00,281,*77

$GPRMC — pannHble B Hanbojiee YacTO MCIOJIL3yeMOM (hopMarte
RMC (Recommended Minimum speCific data) o BpemeHU, MeCTOMNO-
JIOXKEHUM CITYyTHUKOB, UX KypC€ M CKOPOCTA C MHTEPBAJIOM Iepeaadyu
He GoJyiee 2 ¢ U 00SI3aTeNIbHONM KOHTPOJIbLHONM cyMmoii. DopMar coob-
LIEHUS:

1 2 3 4 5 61718 9 10 [11] 12
hhmmess.| A, [1111.11,| A, |yyyyy.| a, | x.X, |Xx.X, |ddmmyy, | x.X, | A |*hh

SS, YV,

rie:

1 — BpemMs (UKcalMM MECTONOJOXEHUSI II0 IKaje BcemupHOro
Bpemenu UTC;

2 — cocrosgHHME: A — JIeiCTBUTENIbHOE, V — MpeayInpexaalonee;

3, 5 — reorpaguueckue IMUpoTa 1 JOJTOTa MECTOIOJOXKEHUS COOT-
BETCTBEHHO;
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4, 6 — monoxenue mmpotsl (Cesep/HOr (N/S)) u monrots! (3aman/
Bocrok (E/W)) cOOTBETCTBEHHO;

7 — ckopocTb Haja moBepxHocThio 3eMiin (SOG);

8 — MCTMHHOE HampaBjIeHHUe Kypca B rpamycax;

9 — nata: dd/mm/yy;

10 — MarHUTHOE CKJIOHEHUE B Ipajycax;

11 — 3aman/Boctok (E/W);

12 — obGs3aresibHAs KOHTPOJIbHASI CyMMa CTPOKMU.

IIpumep cooblieHUs:

$GPRMC,113650.0,A,5548.607,N,03739.387,E,000.01,255.6,210403,
08.7,E*69

$GPVTG — nannnle B dopmare VIG 0 TeKylleM HalpaBIeHUN
kypca (COG) u ckopoctu oTHOcUTenbHO 3eMiin (SOG); ncnoab3yroTes
TOJIBKO TIpU paboTe ¢ obopymoBaHueM dupMbl Garmin — Jauaepa Ha
pBIHKE KJIacCHUYeCKMX (He KommbloTepHbIx) GPS-npuemunkon. ®op-
MaT COOOILEHUSI:

1 2 3 4 5 6 7 8 9 10
X.X, T, X.X, M, | xx, N, X.X, K, i, *hh
rme:

1, 2 — HampaBiieHUe Kypca U eauHuLbl ero usmepenus (T — B rpa-
mycax);

3, 4 — MarHUTHOE CKJIOHEHHWE M eAuMHMIUbI ero uaMepeHus: (T — B
rpamycax);

5, 6 — ckopocTh Hax nmoBepxHOCThIO (SOG) 1 eNNHULILI €€ U3MEpPE-
Hus (N — B y3inax);

7, 8 — ckopocTb Hal moBepxHOCThIO (SOG) U eIUHULBI €€ U3Mepe-
Husa (K — kM/4ac);
9, 10 — KOHTpOJBHBIE CyMMBI CTpOK. ITpumMep coolleHus:

$GPVTG,217.5,T,208.8,M,000.00,N,000.01,K*4C

Kpome NMEA-0183, mimss oOMeHa MOTYT OBITh MCITOJIb30BaHBI IBO-
nuHblii SiRF-kox, nmporokon kommanuu Zodiac (DeLorme), mpoTtokon
TSIP (Trimble Standard Interface Protocol) xommanum Trimble
Navigation, cnelnuaau3upyloleics B 00JIaCTU reoe3ndyeckoro ooopy-
JIOBaHMSI, a TaKXKe MPOTOKOJ KommaHuu Garmin, KOTOpbI obecrieun-
BaeT CJIeIyIolIne TOMOJTHUTEIbHbIE CEPBUCHBIE (DYHKIINU:
— 3alMCh U M3BJICUEHHUE TPEKOB (TOYEK MPONACHHBIX MyTel) U3
MaMSTH TIPUEeMHNKA;

— 3aIliCh W M3BJIEYEHUE IYTEBBIX TOUEK M MApIIPYTOB M3 IMAMSTHU
MpUEeMHHUKA CO BCEMU XapaKTepUCTUKAMU, OIpeneIsieMbIMU MOJIE-
JIBIO TIPUEMHMKA.
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2. CnyTHukoBbie HaBuraunoHHble cuctemsi (CHC)

YcogepiueHcTBoBaHue cucteMbl GPS uaeT B HampaBieHMH CHUXKeE-
HUS BIUSHUS MOHOCHEpbl 3eMJIM Ha TOYHOCTb ONpEeIeeHUs] KOOPIH-
HaT W MOBBIIIEHUS HANEKHOCTU PAOOTHI B YCIOBMSIX PaaMOINPOTHUBO-
neicTBus. ISl 3TOro MCHosib3yeTcsl ByXYacTOTHas (rMocie 3amycka B
teyernne 2005-2006 r. gonomauTeNbHO 4-X criyTHUKOB cepun GPS 1IR)
u TpexdactoTHas (rmocie 3amycka B 2007 r. cnmytHuka cepuu GPS IIF)
cUcTeMa Mepefayd HaBUTallMOHHOTO curHajga. Kpome Toro, Kopropa-
uus Boeing o0bsBuia o nepenaue BBC CIIA cBoux npemioxkeHuil mo
pa3paboTKe M CO3MAHUIO TPUHIMIIMAIBHO HOBBIX CIIYTHUKOB CEpUU
GPS III, xoTophle IO CBOMM TaKTUKO-TEXHUUYECKHUM XapaKTepUCTUKAM
OyIyT CYIIECTBEHHO MPEBOCXOAUTH AEMCTBYIONINE U 0OeCIIeYnBaTh COB-
MECTHUMOCTb ¢ yXe cyuiectBytiolimMu GPS-npueMuukamu. CTOUMOCTb
npoekrta Ha 12 cmytHukoB GPS III u cpokom passeprteiBanust B 2013 T.
coctapisiet $1,8 mip.

2.4. Cuctema NOHACC

Cucrema I'NNTOHACC coctouT U3 opOUTAIbHOU IPyNMUPOBKU HABU-
raliMoHHbBIX KocMmuuyeckux ammapaTtoB (HKA), moacucteMbl KOHTPOJIS
W YIpaBJIeHMSI M HaBUTAIIMOHHON armapaTypbl IMoTpeduTeneil (mpueM-
HukoB I'JTOHACC).

OpOuTtanbHas IPyMIMPOBKA CUCTEMbI comepXuT 24 mratHeix HKA
Ha KPYrOBBIX OpOMTax ¢ HaKJIOHeHUEM 64,8° B Tpex OpOMTaIbHBIX ILIOC-
koctsax no Bocemb HKA B kaxmoii (cM. puc. 2.9, a). JToarotsl Bocxonsi-
IIMX Y3JIOB TpeX OpOUTANbHBIX TUIOCKOCTe pasnuyatorcss Ha 120°.
Ilepuon obpaieHuss HKA paBen T = 11 u 15 MuH 44 ¢, 4TO COOTBETC-
TBYET BbICOTe KpyroBoii opouThl 19100 KM Haj MOBEPXHOCTHIO 3eMIIM.
B kaxmoil opobutanbHoi miockoct BocemMb HKA pasHeceHbl 1Mo apry-
MEHTY ILIMPOTHl Ha 45°, a aprymeHTbl 1KMpoThl BocbMu HKA B Tpex
OpOUTAILHBIX TLJIOCKOCTSIX CIABUHYTHI Ha +15°. MHTepBas moBTOpSsie-
MOCTH TPacc IBMKEHUS CITYTHMKOB M 30H PaaMOBUIMMOCTH JUISI Ha3eM-
HbIX cpeactB — 17 BUTKoB (7 cyToK, 23 yaca, 27 MuHyT, 27 ceKyHn). 3a
BpeMs akcruryaTauuu HKA (o misgtu jiet) peainbHble mojoxenuss HKA
MOTYT OTJIMYAThCS OT HOMUHAIbHBIX HE 6ojiee yeM Ha +5°. Takasl KOH-
duryparmss HKA mnossosisieT obecrieunTh HEMPEpPbhIBHOE U IIOOATBHOE
MOKPBITUE 36MHOI MOBEPXHOCTU U OKOJIO3€MHOI'0 MPOCTPAaHCTBA HABU-
TaIlIOHHBIM TIOJIEM.

CnytHuk T'TTOHACC KOHCTPYKTMBHO COCTOUT W3 LIUJIWHApPUYEC-
KOTO TepMOKOHTEHepa ¢ MPUOOPHBIM OJIOKOM, paMBl aHTEHHO-DHUIep-
HBIX YCTPOMCTB, IPUOOPOB CUCTEMBI OPUEHTAIINH, TTAHEJIeH COTHETHBIX

81



&«

«COJIOH»

Kapnawyk B. U.

Oatapeil ¢ InpuBomaMM, OJIOKAa AIBUraTeJbHOW YCTAHOBKUA M XKAIIO3U
CHUCTEMBl TEPMOpPETYJIMpPOBaHUSI C MpuBomamMu. Ha CHyTHUKe Takxe
YCTAHOBJIEHBI OINTUYECKWE YTOJKOBBIE OTPAXATENUW i1 KaJTuOpOBKHU
PaJIMOCUTHAJIOB U3MEPUTENIbHOM CUCTEMBbI MyTEM M3MEpPEHUS AaJlbHO-
CTU J0 CIIyTHMKAa B OINTUYECKOM Auana3oHe, a TakXKe ISl YTOUYHEHMS
reoIMHaAMUYECKMX MapaMeTpOB MONENU NBUXXEHUs chyTHUKa. KoHc-
TPYKTUBHO YTOJIKOBbIE OTpaxkaTtelu (POpMUPYIOTCS B Buae OJioka, Mmoc-
TOSIHHO OTCJIEXKMBAIOIIEr0 HalpapJieHUWe Ha LIEHTP 3eMIIN.

B cocraB OoprtoBoii ammapatypel HKA BxonmsT: HaBUraluOHHBIN
KOMILJIEKC; KOMILJIEKC yIpaBJieHUs; cucTeMa OpUeHTalUuu U CTaOuIu-
3allMU; CUCTEMa KOPPEKLIMU; CUCTEMa TEPMOPETrYJIUPOBAHUS; CUCTEMA
BJIEKTPOCHAOXKEHUSI.

HaBurauvoHHblii KoMIuleKe obecreuuBaeT (QYHKIIMOHUPOBaHUE
cnyTHuka Kak sieMeHTa cuctembl [JIOHACC. B cocraB Komruiekca
BXOJSIT: CUHXPOHU3aTOp, (OpMUpPOBATESb HABUTALIMOHHBIX PaTUOCUT-
HaJ0B, OOPTOBOM KOMIIbIOTEP, MPUEMHUK HaBUTallMOHHOU MHMOpMa-
LMK U MiepeaaTuMK HaBUTAlLIMOHHBIX PaJuOCUTHAJIOB.

CuHXpoHU3aTOp OOecCIeurnBaeT BbIAa4y BbICOKOCTAOMJIBHBIX CUHX-
poyacToT Ha OOpTOBYIO ammapaTypy, (popMHpOBaHUE, XpaHEHUE, KOp-
PEKIIMIO U BblIa4yy OOPTOBOW LIKAJIbI BDEMEHHM.

®opMupoBarenb HaBUTAIMOHHBIX PATUOCUTHAIIOB OOecIeynBaeT
(hopMupoBaHue MceBAOCTYyYalHBIX (ha30MaHUITYJIMPOBAHHBIX HaBUWTa-
LMOHHBIX PaIUOCUTHAJIOB, CONEPXKAIUUX HATbHOMEPHBIA KOI U HaBU-
TAlMOHHOE COOOLIEHUE.

Kowmrekc ynpapiaeHust obecriedyruBaeTr ynpasieHue cuctemamu HKA
U KOHTPOJIMPYET MPAaBWILHOCTb UX (PYHKIMOHUPOBaHUS. B cocTaB KoM-
TUIeKca BXOASIT: KOMaHAHO-U3MEpUTEIbHAsI CUCTeMa, OJIOK yIpaBieHUs
OOpPTOBOM ammapaTypoil U cUCTeMa TeJeMETPUUECKOTO KOHTPOJIS.

KomaHaHo-u3MepuTebHas cucremMa obecrieuruBaeT H3MepeHue
JAJJbHOCTU B 3allPOCHOM DPEXWME, KOHTPOJIb OOPTOBOM IIKAJbl Bpe-
MEHM, YIPaBJIEHUE CUCTEMON IO Pa30BbIM KOMaHIaM U BPEMEHHbIM
nporpaMmam, 3aluMch HaBUTALIMOHHON MHMOpMaLuy B 60PTOBOI HaBU-
TallMOHHBIA KOMIUIEKC W Tlepeaavyy TeJIeMeTPUUECKUX TaHHBIX.

briok ymnpaBieHust obecriedrMBaeT pacrpenejeHue MUTAHUSI Ha CHUC-
TEMbI U TIPUOOPHI CITyTHUKA, a TAKXKE JIOTUYECKYI0 0OpabOTKy CUTHAJIOB.

Cucrema OopueHTalMM U CTAOMIMU3ALMU OOECTIEYMBAET YCIIOKOEHNE
HKA nocne otaeneHust OT pakeTbl-HOCUTENSI, HAYaIbHYI0 OPUEHTALIUIO
coiHeuHbIX Oatapeii Ha CojHIE M NPONOJBHOM OCH CIIyTHMKA Ha
3eMiIi0, OpUEHTALMIO TIPOAOJbHONM OCU CHYTHMKA Ha LIEHTP 3eMiiu U
COJIHEUHBIX OaTapeil — Ha CoJiHIEe, a TaKXKe CTabMIM3aluI0 CITyTHUKA
B Ipollecce KOppeKIrUu opOuThl. B cucreme MCHONb3yIOTCS WHpa-
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KpacHbIii MpHOOP MOCTPOEHUST MECTHOI BEPTHKAIM (VIS OpUEHTALUU
Ha HeHTp 3emau) U npubop mist opueHtauuu Ha CosHue. ITorpe-
HOCTb OpPUEHTALMM Ha LIEHTp 3eMJIM He XyxXe 3°, a OTKJIOHEHUE HOp-
MaJId K TTIOBEPXHOCTM COJIHEYHOH OaTapeu OT HampapieHus Ha Coi-
HIIe — He Oojiee 5°. B KauecTBe MCITOJHUTEILHOTO OpraHa IIPU OCY-
LIECTBJICHUN YCTIOKOCHUS M CTaOMIM3AallUM CITyTHMKA BO BPEMSI BbIIA4YMN
HUMITyJIbCa KOPPEKIIMY MCIONb3yeTCsl NBUTaTebHas yCTaHOBKA. Pexxum
YCIIOKOCHUSI, B pe3y/IbTaTé KOTOPOTO ITPOVMICXOMWT TallleHWE YTIIOBBIX
CKOpPOCTEl, BKIIIOUAETCS B 30HE PaaMOBUINMOCTH.

B pexwmme HavanmbHOUM opueHTanmu Ha COJHIIE OCYIIECTBIISETCS
Pa3BOPOT CITYTHUKA OTHOCUTEIHHO IIPOAOIBHONM OCH € TIOMOIIIBIO YIIPaB-
JITIOLIMX ABUTaresieil no nosieieHuss ColHLA B IMoJje 3peHus Mpuodopa
OpHMEHTAIINY, KOTOPEIN YCTAHOBJICH Ha TIaHEIN COJTHEYHBIX OaTapeil.

Cucrema KOppeKLnH o0ecIieunBaeT IpuBeIeHUE CITyTHUKA B 3adaH-
HOE TOJIOXKEHME B TUIOCKOCTU OPOMTHI U €ro yaepxKaHWe B JaHHBIX Ipe-
Jenax Mo apryMeHTy InUpoThl. CHucTeMa BKIIIOYAET IBUTATEIbLHYIO yCTa-
HOBKY M OJIOK ympaBieHus. JlBUraTenbHas YCTaHOBKA COCTOMT U3
24 nBuraTeneil opueHTauyM ¢ Taroi 10 T M IByX ABUTaTesIeil KOppeK-
umu ¢ taroi 500 r.

CucteMa TepMOpETyJIMpPOBaHUS OOecrieurMBaeT HEOOXOOMMBIM Ter-
JIOBOM peXWM CITyTHUKa. PerymmpoBaHme Teria, OTBOOMMOTO M3 Tep-
MOKOHTEWHepa, OCYIIECTBIISIETCS K031, KOTOPhIe YBEININBAIOT WIIN
YMEHBILAIOT paauallMOHHYIO MOBEPXHOCTh B 3aBUCMMOCTU OT TeMIlepa-
TYpHI Ta3a, MUPKYJIUPYIOIIETO B CUCTEME IO AeMCTBUEM BEHTUIISITOPA.

CucremMa 3JIEKTPOCHAOXKEHMSI BKIIIOYAET COJHEUHBIE M aKKyMYJIs-
TOpHbIe OaTapeu, OJIOK aBTOMATUKU M CTaOWJIM3ALIMU HaMpsKeHUs.
HauanbpHast MOLIHOCTH COJMHEYHBIX Oartapeit — 1600 Br, mromans —
17,5 m2. TIpu MpOXOXIEHUM CIYTHUKOM TEHEBBIX YYaCTKOB 3eMJIM U
JIyHbl myATaHUE OOPTOBBIX CUCTEM OCYILECTBISIETCS OT aKKyMYJSITOp-
HbIX O6aTapeit eMKocTbio 70 amrep-4acoB.

Hns1 obecrieueHUs] HAAEXXKHOCTH Ha CIYTHUKE YCTAaHABIMBAIOTCS IO
IBa WJI TP KOMILIEKTa OCHOBHBIX OOPTOBBIX CUCTEM.

BoiBenenue cnytHukoB I'NJTOHACC Ha opOutTy B KoauuecTBe 3-X
LITYK OCYIIeCTBIIsIeTCS HocuTeaeM Tsikenoro kiacca «[TIPOTOH» ¢ koc-
moapoMa bBaiikonyp. Cxema BBEIBeACHUS BKITIOUACT BBIBEICHME KOCMU-
YECKOM TOJIOBHOI YacCTH Ha IIPOMEXYTOUHYIO KPYTOBYIO OpOUTY C BBICO-
Toii ~200 KM ¢ MocAeAyIOlIUM TIepexX0a0oM Ha SJUTUNTUYECKYIO OpOUTY C
nepureem ~200 kM, anoreeM ~19100 kM 1 HakyioHeHUeM 64,3°. Tlepe-
BOJ KaXJIOro CIIyTHMKa B 3aJaHHYIO0 TOUYKY OpPOMTAJIbHOM TIUIOCKOCTH
TIPOBOAMTCS C TIOMOIIBIO CITyTHUKOBOM ABUTATETbHOM YCTAaHOBKU.
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TouHoCTh MpuBeAeHUS B pabOUYyl0 TOUKY OpPOMTHI COCTABJISIET: IO
nepuony obpaieHuss — 0,5 ¢; Mo apryMeHTy IIMpOThl — 1°; MO 3KcC-
neHrpucurery — ~0,01; mo HaKJIOHeHNIO OpouTEl — ~0,3°.

Cuwuraercd [6], uro opouTanbHasa rpynmuposka HKA ¢ HecuHXpoH-
HeIMU KpyroBeimMu opoutamu (T ~ 11 4 16 muH) B cucteme INTIOHACC
Oosiee crabuiabHa no cpaBHeHUI0O ¢ HKA ¢ CHHXpOHHBIMM KPYTOBBIMU
opoutamu (T = 12 y 00 muH) B cucteMe GPS, MOCKOJbKY CUHXpPOHHas
opoura HKA B GPS maeT nByXBUTKOBBII Cliel HA IIOBEPXHOCTU 3EMJIH,
U Bo3MyllUeHUs1 opOuT otaeabHbix HKA M3-3a neBualMu LeHTpa I10JIsd
TAroTeHus1 3eMiu OyayT 3aMeTHO OTiIMYaTbes. HecMHXpoHHas ke Kpy-
roBasi opouta I'JTOHACC umeeT MHOTOBUTKOBBIN cJie[] Ha IMOBEPX-
HocTu 3emind W Bo3mylieHus opout aisg Bcex HKA B stom ciydae
OyIyT MPakTUYECKU OIMHAKOBBIMMU.

IToacucrema KOHTpOJIS U yripaBieHus1 cocTouT u3 LleHTpa ynpasie-
HUS U CeTU CTaHUMIA U3MEPEHMUs, yIIpaBleHUsI U KOHTPOJIS, paccpeno-
TOYEHHOI 110 Bcelt Tepputopun Poccun. B 3amaum moacrcreMsl BXOIUT
KOHTpOJIb MpaBuibHOCTU (yHKIMoHUpoBaHus HKA, HempepniBHOE
YTOYHEHUE MapaMeTpoB OPOMT W Bblgaya Ha CIYTHUKM BPEMEHHBIX
nporpaMm, KOMaHj yIpaBJieHUs 1 HaBUTAllMOHHOM MH(MOpPMaLIUU.

HaBuraiimoHHble paauoCUTHaIbl, W3jaydyaemble ITaTHbiMU HKA,
00pasyloT paguOHAaBUTALIMOHHOE MOJieé B OKOJO3EMHOM ITPOCTPAHCTBE

a) 6)
Puc. 2.9. Bug Ha opbutanbHyio rpynnupoBky cuctemsl [JTOHACC
CO CTOPOHbI CE€BEPHOro nosioca 3emsnu (a) ucxema popmmpoBaHust
HaBUraymoHHoro nos (6)
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(cM. puc. 2.9, 6), ¢dopMa KOTOPOro B MEPBYIO OUepelb OIpelesseTcs
KOJIMYECTBOM CITYTHMKOB U AUArpaMMO HampaBJIeHHOCTU UX Tepeaaro-
IIMX aHTeHH. PacueThl MokasbiBaloT [6], yTo mpu paboueil LIMPUHE
JviarpaMMbl HaIIpaBJIeHHOCTU B 38° AUCK 3eMJIM «OCBeIaeTCs» C U30bIT-
KoM 10 BbicoThl 2000 KM Haj ee TOBEPXHOCTHIO, T. €. 10 3TUX BBICOT
paaroOHaBUTAlIMOHHOE T10Jie OYIEeT CIUIOLIHBIM, a Bblllle — IUCKPETHBIM
(c pa3pbiBaMu).

KonTpons nenoctHoctn HaBuramyonHoro nonst [IJTOHACC 3akiio-
YyaeTcsl B KOHTpOJIE KauecTBa M3JIyyaeMbIX CIIyTHUKaMU CUCTEMbl HaBU-
TallMOHHBIX PAIMOCUTHAJIOB M KauecTBa TepenaBaeMoil UMW HaBUTallU-
oHHoI1 nHgopmaumu. s sToro, Bo-nepBbIXx, Ha ciyTHukax [JTIOHACC
OCYILIECTBIISIETCS HEMPEPbIBHbIN aBTOHOMHBIN KOHTPOJb (DYHKIIMOHU-
pOBaHHUSI OCHOBHBIX OOPTOBBIX cHCTeM. B ciiydae oOHapyKeHUsS Hapy-
LIEHUI MX HOPMaJIbHOIO (PYHKIIMOHUPOBAHMS Ha CITyTHUKE (DOPMUDY-
eTCsl TIPU3HAK €r0 HEUCIIPaBHOCTU, KOTOPBIK TMepeaaeTcs MoTpeduTesto
CHCTEMBI B COCTaBe OINepaTHBHON MHMOPMALIMM HABUTALIMOHHOTO CO00-
weHus1 ¢ nepuonoM 30 ¢. MakcumanbHas 3anepxKa OT MOMEHTa oOHa-
PYX€HHUsI HEHWCIPaAaBHOCTU 10 MOMEHTa Tepelauyd COOTBETCTBYIOLLETO
npu3Haka He mpesbliaeT 1 muH misa crnytHuka [TJIOHACC. B HKA
T'TTOHACC-M npenycMmaTpuBaeTcsl yMEHbIIIEHUE TaHHOM 3adep>KKU J0
JIECSITU CEKYH]I 32 CUET BBEJEHMSI COOTBETCTBYIOILIETO MPU3HAKa.

Bo-BTophix, kadectBo HaBurauumoHHoro mojas IJIOHACC, 1. e.
ucnpaBHocTh Bcex HKA crcteMbl, KauecTBO M31ydyaeMbIX UMW HaBMUTa-
LIMOHHBIX PaJUOCUTHAJIOB U JIOCTOBEPHOCTb IlepeJaBaeMoil UMM
nH(OpPMaIIUM KOHTPOJIMPYIOTCS armapaTypoil KOHTPOJISI HaBUTAIIMOH-
HOTO TI0JIsI, BXOASILEil B Ha3eMHBI KoMmIuieKc. DopMupyeMblii 3TOi
arnmnaparypoi Mpu3HaK HEUMCIPABHOCTU IMOSIBISIETCS B HEOINepaTUBHOM
WHGOpPMallMM HaBUTALIMOHHBIX COOOILLIEHUH (ajibMaHaXax CUCTEMbI)
BCEX CIYTHUKOB He IIO3IHEe, YeM 4epe3 16 4acoB Iociie ITOSBICHUS
HEUCITPaBHOCTU, TMOCJE Yero repenaeTcss B HaBUTallMOHHBIX COOOIIe-
HUSX C IMCKPETHOCTBIO 2,5 MUH.

B coOTBEeTCTBUU C paCCMOTPEHHBIMM CIIOCOOAMU KOHTPOJISI HaBUTa-
LIMOHHOTO TOJISI B HaBUTalIMOHHBIX cooOleHusx kaxaoro HKA cuc-
TeMbl TEpeAaloTCs NBa TUIA MNPU3HAKOB MCIPABHOCTU (HEUCHpaB-
HOCTH):

— npusHak Bn (In), HyJeBoe 3HaueHUE KOTOPOro o003HaYaeT Mpu-
TOIHOCTb JAHHOTO CIyTHMKA JJISI MPOBEACHMUSI HaBUTALIMOHHBIX
oIpeneaeHU MOTPeOUTEIIMU CUCTEMBI;

— COBOKYITHOCTb 00001IeHHbIX Mpu3HakoB Cn (n = 1...24) coctos-
HUSI BCEX CITYyTHUKOB CUCTEMbI HA MOMEHT 3aKJIaJKi HeollepaTrB-

85



&«

«COJIOH»

Kapnawyk B. U.

Ho#l nH(popMaLMu (aJibMaHaxa OopOUT U (a3); 3HaAUCHUE MTPU3HAKA
Cn = (0 yka3bpIBacT Ha HEMIPUTOAHOCTh CITYyTHUKA, MMEIOIIETO CHUC-
TEMHBI HOMED N, IJIST KCTIOJb30BaHMS B CeaHCaX HABUTAILIMOHHBIX
omnpenesieHui, a 3HaueHue npusHaka Cn = 1 — Ha MPUTOTHOCTD.

HapuranunonHas anmapaTypa noTpeduTeneid COCTOUT M3 HaBUTallU-
OHHBIX MMPUEMHUKOB M YCTPOMCTB 0OpPabOTKM, MpeaHa3HAUYCHHBIX IS
npueMa HaBUTallMOHHBIX curHajgoB cnyTHUKOB ['JIOHACC u Bbrumc-
JIeHUsI COOCTBEHHBIX KOOPAMHAT, CKOPOCTU U BpeMeHHW. HaBuranuoH-
Hol armapatypoit mmorpeouteneit cucrembl [JIOHACC BBIIONMHSIOTCS
0e33alpoCHbIe M3MEPEeHHUs TICeBIONATbHOCTH M paauaJlbHON IICEeB-
JockopocTu 1o yetbipex (uau Tpex) cnytHukoB [ITIOHACC (Tak Hazbl-
BaeMoro pabouero co3Be3nusi), a Takxke MpUeM M 00paboTKa HaBura-
LIMOHHBIX COOOIIEHUI, COmepXKallMXCsI B COCTaBe CITyTHUKOBBIX HaBU-
TAalMOHHBIX PAAVMOCUTHAJIOB U ONMMCHIBAIOIIMX TOJOXEHUE CIYyTHUKA B
IIPOCTPAHCTBE U BpeMeHU. B pe3ynbpTaTe 00pabOTKM MOIYyYSHHBIX U3ME-
peHHull W TIPUHSITBIX HAaBUTALIMOHHBIX COOOLICHUI OMpPenessioTcsl TpU
(unu ABe) KOOpAWHATHI MOTPeOUTENs1, TpU (UM IBE) COCTABJSIOLIME
BEKTOpa CKOPOCTH €TO JBMIKCHMS, a TAKKE OCYIIECTBIISIETCS TIPUBSI3KA
1IKaJIbl BpeMeHU noTpeduTes K wmkaiae BecemupHoro Bpemenu UTC.

HaHHble, obecrieurBalolle TUIAHUPOBaHUE CEAHCOB HABMTalIMOH-
HBIX OIpede/ieHUit, BEIOOp pabovyero Co3Be3mIMs HaBUTAIIMOHHBIX KOC-
MHUYEeCKUX allllapaToB W OOHApyXeHHe TepeaaBaeMbIX UMW PaavoCHT-
HaJIOB, MepeaaloTcsl B COCTaBe HABUTALIMOHHOI'O COOOIIEHMUSI.

Wntepdeiic mexay nmoacucremoit HKA u npuemMHoO#l HaBUTalMOH-
HOHM ammapatypoil CoCTOMT u3 paguoauHuil L-mumamazoHa. Kaxmbiit
HKA nepenaet HaBUTallMOHHbIE PaAMOCUTHAIbI B ABYX YACTOTHBIX IO -
mramasonax (L1 ~ 1600 MI'm n L2 ~ 1250 MTI'r). I[TocKoabKy B cHC-
teme I'JTIOHACC ucnosnb3yercsl 4aCTOTHOE pa3feieHre HaBUTallMOHHBIX
panrocurHaioB, To Kaxablii HKA nepenaet ux Ha cOOCTBEHHBIX YacTo-
Tax noaauanaszoHoB L1 u L2. CnyTHuKuY, Haxomsiydecs: B MPOTUBOIIO-
JIOXHBIX TOYKaX OpOUTAJIbHOM ITockocTH (aHTunoaHble HKA), moryt
rnepeaaBaTh HaBUTallMOHHBIE PaaWOCHTHAIbl HA OJMHAKOBBIX YacTOTaX
IBYX TUITOB: CTAHIAPTHON TOYHOCTH M BBICOKON TOYHOCTH.

CurHajl cTaHIapTHONH TOYHOCTM € TakKToBOi uyactoToil 0,511 MTIn
MpeaHa3HayeH IJIs1 UCIOJb30BaHMS OTEYECTBEHHBIMU M 3apyOesKHbIMU
rpaxmaHckumu norpeourensmu. B otnmnuue ot GPS, B cucteme I'J1O-
HACC He ucnoib3yeTcs pexxuM TMpeJHaMepeHHOro YXYILIeHUs XapakK-
TEPUCTUK HABUTALMOHHOTO CHUTHaja CTaHIAPTHON TOYHOCTU; OH obec-
TEYMBAET BO3MOXHOCTD OIpeAeIeHUs C BEPOATHOCTEIO 99,7%:

— TOPUM3OHTAJIBHBIX KOOpAUHAT ¢ TOYHOCTHIO 50...70 M;
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— BEPTUKAJbHBIX KOOPAMHAT C TOYHOCTHIO 70 M;

— COCTaBJISIOLIMX BEKTOpPa CKOPOCTU C TOYHOCThIO 15 cM/c;

— BpEeMEHH C TOUHOCTEIO 0,7 MKC.

CurHan BbICOKOI TOYHOCTHM ¢ TaKTOBO#M vacTtoroit 5,11 MI'u momymu-
POBaH CMELMATbHBIM KOJAOM M He PEKOMEHAYETCSI K MCMOIb30BaHUIO 6e3
commacoBaHus ¢ MuHHMCTEpCTBOM 000poHBEI Poccuiickoit Deneparym.

CnyrHuku Bropoit Mogudukaunu (INIOHACC-M) B nonauana3oHe
L1 nepenaror curnainsl, uaeHTHYHBIe cnytHuKaM I'JIOHACC, a B nox-
nuarna3zoHe L2 — [OMOJHUTENIbHbIE CUTHAJIbl C KOJOM CTaHIapTHOM
TOYHOCTH.

HaBurauvoHHbIli paguocurHai, mnepenaBaeMblii KaxabiMm HKA,
SIBJISIETCSI MHOTOKOMITOHEHTHBIM (ha30MaHHUITYTUPOBAHHBIM CUTHAJIOM
[15]. ®a3oBast MaHUITYISLIMS HeCylleil OCYILIECTBISETCSI Ha © pajuaH C
MaKCHMaJIbHOM ITOTpeIrHOCThI0 He Goyree + (0,2 paguaHa. dasza Hecy-
mero Kojiebanus noanmuamnazoHa L1 B cnytHukax I'TTOHACC u ¢asbl
Hecylux KojiebaHuit mommuanazoHoB L1 m L2 B cnytHmkax [J1O-
HACC-M MoaynupyeTcsi TBOMYHOM IOCIEN0BaTeIbHOCTbIO, 00pa3o0-
BaHHOW CyMMMpPOBaHMEM MO MOIYJIIO JBa MCEBAOCTYYaliHOIO AaJTbHO-
MEPHOIo Koja, Hu¢poBoii MH(popMaluy HaBUTAIMOHHOTO COOOILEHUS
U BCIIOMOTaTeIbHOIO KOoJiIe0aHMsT TUIIa MEaHIp.

OcHoBoOI mJ11 (hOpMUPOBAHUS BCEX MEPEUYMCICHHBIX KOMITOHEHTOB
CUTHaJIA SIBJISIETCSl OOPTOBOM 1Ie3MeBbIi CTAaHAAPT YacTOThl Kaxxaoro HKA
(dbopMupoBate b O0PTOBOI 1IKAIbI BpeMEHM), CYyTOUHAsl HECTAOUIbHOCTD
koroporo coctaBiger 5-107" misg cinyramkoB INTIOHACC n 1-107" mrs
cnyTHKOB I'JIOHACC-M. ToyHOCTh B3aMMHOI CUHXPOHU3ALIMKA OOpPTO-
BbIx 1wKan BpeMeHu cnyTHUKOB ['JIOHACC cocrasasier 20 He (cpeaHe-
KBagparnueckoe 3HayeHue), a cnyTHukoB [IJTOHACC-M — 8 He. OcHo-
BoM 151 hopmupoBaHus 1iKajabl cucteMHoro BpemeHu INIOHACC sBns-
€TCSl BONOPOAHBIM CTaHZAPT YacTOThl HA3eMHOI0  LIEHTPAIbHOTO
CUHXPOHM3ATOpa CUCTEMBI, CYyTOUHAsl HECTAOMUILHOCTb KOTOPOTO COCTaB-
asteT (1...5)-107'%. PacxoxmeHue MeXIy IIKaJIOd CUCTEMHOIO BpeMEHM
TTIOHACC u mkanoit Bcemuproro Bpemenn UTC He mpeBbiiiaetr 1 Mc
MpU MorpelHocTy npuBssku ee K 1kane UTC He 6osee 1 MKc.

Ixansl Bpemenu Kaxaoro HKA TNTOHACC nepuoauyecku cBepsi-
JOTCS CO IIKaJIOM BpeMEHM LIeHTpaJbHOro cuHxpoHu3artopa. Heobxo-
JUMBble TIOMPAaBKU BBIYUCISIIOTCS ympabBisioliuM kKomruiekcom IJIO-
HACC u gBaxnmbl B CyTKM 3aKJIQIbIBAIOTCS Ha OOPT KaxXaoro armapara.
ITorpemHocts cBepku 1iKanbl BpeMeHu HKA co 1ikanoit BpemMeHM
LIEHTPaJbHOTO CUHXPOHM3aTopa He MpeBbilaeT 10 HC Ha MOMEHT TIpo-
BEACHUS U3MEPCHUMN.
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IIxama cucremHoro BpemMeHu I[JIOHACC xoppekTupyercsl OZHO-
BpPEMEHHO C TIIAHOBOM KOppPEKIIMel Ha IIe0€ YKCIIO CEKYHI IITKaJTbI
BcemupHoro BpemeHu UTC. Koppekuust mikansl UTC Ha BelMYUHY
+1 ¢ npoBoauTcsa MexmyHapoaHbIM biopo BpeMeHu mo pekoMeHaanuu
MexayHaponHoit ciayx0bl BpateHust 3emau. Koppekuus mkanst UTC
MIPOM3BOIUTCS, KaK TIPaBUJIO, C IMMEPUOANIHOCTRIO 1 pa3 B TOm WM B
rnojiropa roga B KoHIe omgHoro u3 keapTasoB: B 00 yacoB 00 MUHYT
00 cexyHp B mojiHOYL ¢ 31 mexabps Ha 1 ssHBapst — 1-i1 kBapran (MM ¢
31 mapra Ha 1 anpemnst — 2-i1 kBaptan, ¢ 30 utonsg Ha 1 utonst — 3-i
kBaptai, ¢ 30 ceHTSIOps Ha 1 OKTAOPST — 4-i1 KBapTaja) M OCYLLECTBIISI-
€TCSI OMHOBPEMEHHO BCEMM I0JIb30BATEISIMU, BOCIIPOM3BOMSIIIMMU WU
ucnonb3ytommmu mKany UTC. TlpemymnpexkxaeHrue o MOMEHTE U BEJIM-
ynHe Koppekuuu UTC 3a6maroBpeMeHHO (He MEHee UeM 3a TPU Mecs1ia)
COOO0IIAETCsI MOJb30BaTENSIM B COOTBETCTBYIOLIMX OIOJUIETEHSIX, M3Be-
IIEHWSIX W APYTUMHU criocobaMu. Ecim B HABUTAIIMOHHBIX COOOIICHMSIX
cinytHuKoB ['JIOHACC nepBoit Mogu@UKaUM He COMEPKUTCS TaHHBIX
o koppekuuu UTC, To B HaBUrauMOHHOM Kaape cmyTHUKoB [JIO-
HACC-M mnpeaycMoTpeHO 3a0aroBpeMeHHOE YBEeIOMJIEHUE TOTpeOu-
TeJIeil 0 ¢akTe, BeIMYMHE 1 3HAKE CEKYHIHOI KOPPEKLIMUU.

ITpu xoppexkumu UTC npoBoauTtcss oAHOBpeMEHHAs KOPPEKIrs CUC-
temHoro BpeMmeHn [JIOHACC mnyTreM COOTBETCTBYIOIETO W3MEHEHMS
OIM(PPOBKU TIOCIEAOBATEIbBHOCT CEKYHIHBIX HMITYJIbCOB OOPTOBBIX
YacoB BCEX CITyTHUKOB cuUcCTeMbl. IIpy 3TOM MeTKa BpeMEHU CTPOKHU
HaurauroHHoro kaapa [TIOHACC (nepenaBaemasi Kaxkble 2 CEKYHIIbI)
M3MEHSIET CBOE TOJIOXKEHME (Ha HEIIPEePBIBHOM IIIKajIe BPEMEHM) TSI CUH-
XpOHU3AIMU € 2-CEeKyHIHOM 3IM0oX0il cKoppekThupoBaHHoi mmikaisl UTC.
910 n3menenune npoucxoauT B 00 wacoB 00 muuyT 00 cexynm UTC.

IlceBmociyyaiiHbIil JaJbHOMEPHBIA KO IIPEACTaBIsIeT COOOM ITOC-
JIeoBaTeIbHOCTh MaKCUMAaJIbHOM JUIMHBI peructpa casura (M-mocie-
JIOBaTEILHOCTL) € TEPHOIOM 1 MC M CKOPOCTBIO TIepelauyd CHMBOJIOB
511 Koéwut/c.

Ludposas mHbopMalys HaBUTalIMOHHOTO COOOILEHUST MepeaaeTcs
co ckopocThio 50 OUT/C 1 IeUTCS Ha OMepaTUBHYIO U HEOMNEpPaTUBHYIO.
OmnepartuBHas nH(GOpPMAaLYS OTHOCUTCS K TOMY allnapary, ¢ bopTa KOTo-
poro mnepemaeTcs NaHHbI HaBUTALMOHHBIA pamMOCHUTHAJ; OHA COOep-
SKUT: TIPU3HAKU JTOCTOBESPHOCTY MHGOPMAILMKM B Kamape; BpeMs Hadaja
Kajapa; oundpoBky MeTok BpemeHu HKA; casur mikansl BpeMeHn HKA
oTHOcUTeNIbHO 1iKalbl BpeMeHu cucteMbl [JIOHACC; oTHOCUTEIbHOE
OTJIMYME HeCyIel Y4acTOThl M3Ty4aeMOTO HAaBUTAILIMOHHOTO pPagvoCHT-
Hajla OT HOMHMHAaJbHOrO 3HauyeHus; 3demepunsl HKA u np.
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2. CnyTHukoBbie HaBuraunoHHble cuctemsi (CHC)

HeonepaTtusHas uHdopmanus (aibMaHax) oTHocUTcs Ko BceM HKA
W BKJTIOYAET: JAaHHBIE O INKaJie BPEMEHM CHCTeMBl M KaXIOTO CITyT-
HUKa; JaHHBIE 00 3JeMEHTaX OpPOUT M TEXHHYECKOM COCTOSTHUU BCEX
CIIyTHUKOB CHCTEMbI; BpeMsI, K KOTOPOMY OTHOCHUTCS ajJibMaHax; Iapa-
MEeTpBI OPOUTHI U JIp.

®opMmatel mepenayn 1u¢poBoit mHGopMauuu TomooHE NMEA-
183 u moapobHo paccMoTrpeHbl B [2]. IIpoBepka CTpoK Kampa, couep-
Xalux HUAPoBYI0 MH(MOPMALMIO, OCHOBBIBAETCS HA MCMOJb30BAaHUU
Koma XeMMMHTa M 3aKJTI0YaeTCs B MCIPABICHUH OAMHOYHBIX OIIMOOK
(HeBepeH OAMH pa3psid CTPOKM) W OOHAPYKEHMU OBOMHBIX (M OOJIb-
1ero yeTHoro uuciaa) omunbok [15]. Kaxnast ctpoka undpoBoit nHGpop-
MalMu TIpeACTaBisgeT co0oi 85-pa3psiiHbIl KOJ, NMpUYEeM CcTapliue
77 pa3psnoB copepxaT MHdopmalmoHHble cuMBoibl (b85S, b84...b10,
b9); a maaniue 8 paspsiioB — npoBepouHbie (B8, B7...52, B1).

Jns ucnipaBiieHUs] OMHOKPATHBIX OIIMOOK B 85-pa3psiiHBIX KOJOBbIX
cTpokax popMuUpyroTcs KoHTposibHEIE cyMMbl C1, C2...C7, a mist obHa-
pYXXeHHUsI ABYKPATHBIX (M OOJIBIIIETO YETHOIO YKcia) olrMboK hopMupy-
eTcsl KoHTpoibHasg cymma Cs. IS 3TOrO MCMONB3YIOTCS CIIECAYIOIINE
MpaBuiIa;

— CTpOKa CYMTAETCs HeUCKaXKeHHOM, €CJIM BCE KOHTPOJIbHBIE CYMMBbI

Cl1...C7 u cymma Cs paBHBI HYJIIO, JIMOO JIMIIb OAHA U3 KOHTPOJIb-
HbIXx cymM Cl1...C7 paBHa eauHule U Tipu 3ToM Cs = 1;

— ecJu ABe WK 6ojiee KOHTPoJibHBIX cyMM Cl1...C 7 paBHbI eIUHMIIE
n Cs = 1, to cumBoa Ci McCIpaBiseTcsS Ha TTPOTUBOIIOJIOXHEINA B
paspsiie ¢ rmopsaKoBeiM HomepoMm i = C7 C6 C5 C4 C3 C2 C1 +
8 — K, mipu ycnosum, uto i < 85, tme C7 C6 C5 C4 C3 C2 Cl —
JBOMYHOE YMCIIO, C(POPMHUPOBAHHOE M3 KOHTPOJILHEIX cyMM Cl...
C7 (Bce [OBOMYHBIE YMKCIA 3alMcaHbl MJAOIIMMU  pa3psiiaMu
BrpaBo); K — HoMep cTapiieid M3 OTJIMYHBIX OT HYJISl KOHTPOJIb-
HbIX cymM. Ecau o ¢opmyne st Ci monyvaetcst i > 85, To puk-
cupyeTcs (akT HaaIWIMs HEYETHOTO YMCJIa KPaTHBIX OIIMOOK M
(bpaza He ucnpasnsieTcs, a 6pakyercst (CTUpaercs);

— eclid XOTs Obl ogHa u3 KOHTpoJbHbIX cymMM Cl...C7 paBHa enu-
Huie, a Cs = 0, 160 Bce cymmnr Cl...C7 paBHbI Hymo, HO Cs = 1,
TO (puKcupyeTcs (hakT HATIMYMS KPaTHBIX OLIMOOK U (pasza Opaky-
eTC.

ITockonbKy IS B3aMMHOAHTUIIOOHBIX aIllapaToB B OPOUTAIbHBIX
TUTOCKOCTSIX MOXHO TPUMEHSITh ONMHAKOBBIE HECYIIHME YacTOThI, TO
JUTST 24 MTAaTHBIX amiapaToB MUHUMAJIbHO HEOOXOOWMOe WX YHMCIO B
KaXXIOM JHMaIta30He 4acTOT PaBHO 12, 4TO TOCTATOYHO OYEBUIHO, ITOC-
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KOJIbKY B 30HE PaivMOBUMIMMOCTH HA3eMHOIO ITOTpeOUTesT He MOTYT
OIHOBPEMEHHO HAXOIUThCS B3aMMHO aHTUITOMHBIC armapaThl.

Yto KacaeTcss KOCMUYECKOTO MOTPEeOUTENSI, TO OH MOXET OJIHOBpE-
MEHHO <«BHUIETh» B3aMMHOAHTHUIIOAHBIC CITYTHUKH, OIHAKO M3 MBYX
TaKMX CITyTHUKOB XOTSl Obl OAMH OyIeT HAXOAMUThCS HUXE MECTHOTO
TOPU30HTA, YTO CIIOCOOCTBYET BO3MOXHOCTM MCMOJb30BaHMST 3ddeKk-
TUBHOI MPOCTPAHCTBEHHOM CeJIeKIIMM HAaBUTALIMOHHBIX PaIUOCUTHATIOB
OT B3aMMHOAQHTHUIIOOHBIX CIYTHMKOB. Kpome Toro, ecim B HazeMHBIX
00BbeKTaxX JOIICPOBCKUI CIBUT YaCTOTHI MOXKET JOCTUTAaTh MaKCHUMAaJlb-
HOro 3HayeHusd +5 kI, To B HU3KOOPOUTATBbHBIX KOCMUYECKUX OOBEK-
Tax oH cocrtaBngeT +40 k' M, ciaegoBaTeIbHO, B MIPUEMHUKE KOCMU-
YyeckKoro oObeKkTa Jerko MOXeT ObITh peain3oBaHa 3(deKTuBHaAs
JIOTIJIEPOBCKAs CEeJEKIIMSI HABUTALIMOHHBIX PAIUOCUTHAIOB OT PaAuOBU-
JVIMBIX CITyTHHUKOB.

B cucreme T'JIOHACC maa Bepxnero (1600 MI'n) u HuXHEro
(1250 MTI'u) nuama3oHOB BbhIOpaHa CleAylollasl ceTKa HeCyIIuX 4acToT:
£, =f,+ kaf; £,= 1602,0000 MI'u; Af,= 0,5625 MIm;
£, =1+ kaf,; f,,= 1246,0000 MI'; Af, = 0,4375 MTI'u;
ka /fHk = 9/79
rme K — yCIOBHBIM MOPSAKOBBIM HOMEpP Mapbl Hecylux vacTtor f.k u

f k m1sg HaBUTALIMOHHBIX pagrocurHanoB 1600 MI'o u 1250 MTw.

Pacnpenenenne HomepoB Mexny HKA orobpaxkaeTcsa B aabmaHaxe
CUCTEMBI U OTHOCUTCSI K HEOIepaTuBHON MH(MOpMallMM HaBUTAIlMOH-
HOTO COOOIIEHUS.

3aMmeTuM, yto oTHolueHue f, /f,, = 9/7 BbIOpaHO U3 YCIOBUS MUHU-
MM3alliM TIOIPEITHOCTH, BHI3BAHHOM BIMSIHMEM MOHOCHEPHI [6].

PanvonepenaTyMku HaBUTALIMOHHBIX PAAMOCUTHAJIOB B CITyTHHKAX
MepBoil MogMdUKALMK MU3TyYal0T HaBUTAIIMOHHBIE pPamMOCUTHAIBI Ha
MEePEKII0YAEMbIX HECYIIIMX YacToTax ¢ HoMepamu k = 1...24, 1. e.

f,= 1602,5625 MTIL; f,,, = 1615,5000 Mri; f,, = 1246,4375 MT;
f .= 1256,5000 MTLL.

ITpu sTOM paboune CIeKTPhI Y3KOMOJIOCHBIX HABUTAIIMOHHBIX PaIro-
CUTHAJIOB 3aHMUMAaIOT mosocy vacror 1602,0...1616,0 MI'1, a mmpoxo-
mojocHeie — 1597.4...1620,6 MI'm n 1241,3...1261,6 MI'. ITTockombKy
B 3TOM Xe M0JIOCe YacTOT paboTalOT CUCTEMbI CITyTHMKOBOU pamiroCBI3U
U aCTPOHOMUYECKHUE CUCTEMBI, TO IS UCKIIOUEHUS] B3aMHBIX TTOMeEX
ObLIO TIPUHATO pellleHue 06 mcnonb3oBaHuu ¢ 2005 r. HeCcylIux 4acToT
¢ Homepamu —7...4, a B annapaTtax Bropoii Moauduxkauuu (ITTOHACC-
M) — c Homepamu —7,0...12.
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2. CnyTHukoBbie HaBuraunoHHble cuctemsi (CHC)

Monaynupyiolas MocjaenoBaTeIbHOCTb, UCIOoJb3yeMas Ipyu hopMU-
pPOBAaHUY CHUTHAJIOB CTAHOAPTHON TOYHOCTH IJIT MOAYJISIIMM HECYIINX
yactoT nogauanazoHa L1 gna cnyrHukoB I'NTOHACC u L1 u L2 nnsg
cnytHukoB I'JIOHACC-M, oOpa3syercsl ClIOXEHHWEeM [0 MOAYIIO JBa
TpeX TBOMYHBIX CUTHAJIOB!

— TICeBIOCIyYaliHOrO JaJbHOMEPHOTO KOja, IepelaBaeMoro co

ckopocthio 511 Kbur/c u nepuomgom noropeHus 1 Mmc;

— HaBUTALMOHHOIO COOOIIEHHUS, TepeaaBaeMoOro CO CKOPOCThIO

50 6ut/c;

— BCIIOMOTAaTeJIbHOTO MEaHAPOBOro KojebaHus, MepenaBaeMoro co

ckopoctbio 100 ouTt/c.

IlceBoocydaifHbIN JaTbHOMEPHBIM KOI CHMMAETCSI C 7-TO paspsma
9-Tu paspsgmgHoro perucrtpa casura. Kom HayaabHOTO COCTOSIHUSI peruc-
Tpa CABUIa COOTBETCTBYET HaJIWM4MIO JIOTMYECKOW 1 BO Bcex paspsigax
peructpa. HayanbHbiM cuMBosioMm B niepuoze I1C gaibHOMepHOro Kkoaa
apnsiercsa 1-plii cumBoj B rpynre 111111100, moBTopsrolieiicss yepes
1 Mc. OGpa3zyrouiuii MOJUHOM, COOTBETCTBYIOLIMI OOpaTHBIM CBSI3SIM B
perucTpe casura, onpenensercsa dopmynoit: G(x) = 1 + x5 + x°.

HasuraunoHnHsie cooOuIeHus1 (OpPMUPYETCSI B BUIAE HEIPEPbHIBHO
CJIEeIyIOIIMX CTPOK JUIMTEJbHOCThIO 2 ¢. B mepBoii 4YacTu Kaxmoi
CTPOKM B TedueHUe 1,7 ¢ mepemaeTcss MHGOPMALMS HAaBUTALIMOHHOTO
cooOllIeHHUsI, a BO BTOpPOil ee yacTu B TeueHue 0,3 ¢ — IBOMYHBINA KO
METKM BpeMeHU. J[IBoMuyHas I0CIen0BaTeIbHOCTh HAaBUIALIMOHHOTO
COoO00OLIEeHUsT o0pa3yeTcsl B pe3yjabTaTe CJIOXEHUsI MO0 MOIYJII0 JBa MOC-
JIeIOBATEeIbHOCTH CHMBOJIOB HABUTAIIMOHHOTO COOOIIEHHUS B OTHOCH-
TEJIbHOM KOM€ C JUIMTEJbHOCThIO CUMBOJIOB 20 MC M MeaHIpa C IJIu-
TEJbHOCTbIO CUMBOJIOB 10 McC.

JBOWYHBIN KO METKU BPEMEHU IIPEICTABISIET YKOPOUCHHYIO TBOMY-
HYI0 TICEeBIOCTYYaiiHYyIO TTOCIeA0BaTeIbHOCTD JUIMHOM 30 CUMBOJIOB M-
TeJIbHOCThIO 10 MC KaXKblii, KOTOpasi ONMCHIBAETCSI 00pa3yIoluM T0JIu1-
HoMoM G(x) = 1 + x*+ x> u umeer Bua: 11111000110111010100001001
0110.

ITepBblit cuMBOA LM(MPOBOI MH(pOPMALIMKM B KaXI0il CTPOKe Bcerma
paBeH JornyeckoMy 0. OH SIBJISIETCS «XOJOCThIM» U JOIOJHSIET YKOPO-
YEHHYIO TICEBIOC/IyYaiiHyIO0 TOCIeN0BaTeIbHOCTD MPEIbIAYIIeil CTPOKU
JIO TIOJTHOM (HE YKOPOUEHHOIR).

B mznmyyaeMOM HaBUTAIIMOHHOM paIWMOCUTHAJE TPaHUIIBI JIBYXCE-
KYHIHBIX CTPOK, CMMBOJIOB LIM(GPOBOI (HAaBUTallMOHHOM) MHGbOpMa-
LIMK1, CUMBOJIOB Me€aHpa, I'PaHULbl CUMBOJIOB YKOPOUEHHON MOCaen0-
BaTeJbHOCTH W TPAaHUIIBI CUMBOJIOB JaJbHOMEPHOTO KOia CUHXPOHU-
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3MPOBaHBI MEXIY COOOI; TpaHUIIBI CMMBOJIOB MeaHApa M TIPaHUIIbI
CHUMBOJIOB 1IMGpOBOi MHGOpPMAaLMK COBIIAAAIOT C IepeIHUMU (GPOH-
TaMU HavaJbHbIX CUMBOJIOB TaJIbHOMEPHOTO Koia. 3aaHuii (DpOHT ITOC-
JIEMHETO CHMBOJIa YKOPOUSHHOM ITOCIeI0BATEILHOCTY B HAaBUTAIIMOH-
HOM paJMOCHUTHAJE SBJISIETCSI METKOW BpEMEHM U COOTBETCTBYET
MOMEHTY, OTCTOSIIIIEMY OT Hayaja CYyTOK Ha IIeJIoe M YeTHOE KOJMYec-
TBO CEKYH[ B ILIKaJie BPEMEHU CIIyTHHUKA.

2.5. MNpuemHsbie ycTpoinctea CHC

IMockonbky TTIOHACC mnpueMHUKM Ha pPbIHKE IPAKTUUYECKU He
MpeacTaBieHbl, €CIM HEe CUMTaThb HECKOJBbKO O0Opa3loB COBMEILEHHBIX
INTOHACC/GPS npueMHUKOB, BBIMYLIEHHBIX 32 pyOeKOM M POCCUIC-
kuM koHuepHoM BAPJI (barl.ru), To B 3TOM pasnmejie peyb IOWACT B
ocHoBHOM 0 GPS mpuemHukax. B oOiiem ciayyae Takve MpPUEMHMKHU,
B 3aBUCUMOCTH OT MeTOH0B o0paboTtku GPS-curnana, MoxHo pasme-
JIUTh Ha JIBE KaTEeTOpUM:

— C/A XomoBble TIPUEeMHHKH TPAXKIAHCKOTO TTPUMEHEHMS, UCTIONIb-
3ylolne MHOOPMAIUIO, KOTOpas CONEPKUTCS B CITYTHUKOBOM
CUTHaJIe JJIS1 BBIUMCJIEHUS MECTOITOJIOXEHUST O0BbEKTA;

— a3oBble MPUEMHUKHU, KOTOpPbIE MCIOJbL3YIOT CaM PaluOCUTHAI
JJISI BBIYMCJICHUS MECTOIOOXEHUS 00BEKTa.

OTu aBa Meroda oOpaOOTKM He SIBISIIOTCS B3aMMHO MCKJIIOYalo-
wumMu. Hekoropeie C/A KogoBble TPUEMHUKH MOTYT BBITIOJIHSITH Orpa-
HUYEHHYI0 00paboTKy (a3bl U Bce (pa3oBble MPUEMHUKN MOTYT BbIUMC-
JIATH TIOJIOXKEHUsI, OCHOBAHHEIEC HA KOJOBBIX M3MEPECHUSX.

BoabsimHCcTBO coBpeMeHHBIX (ha30BbIX Teope3mdyeckux GPS mpuem-
HUKOB TO3BOJISTIOT TIOJYYWTh CAHTUMETPOBBIM YpPOBEHb TOYHOCTH B
peanbHOM BpeMeHH. OmHAKO OrpaHMYEHHOE WCIIOb30BaHME (ha30BBIX
U3MEPEHUI COBMECTHO C KOJOBBIMU YBEJIMYMBAECT BpeMsl HAOIIONEHUIA
Ha OOHOM TOYKE JO0 HECKOJBKMX MUHYT. MCIojb30BaHME TEXHOJIOTUM
00paboTKM (a30BbIX M3MEPEHMI JaeT pe3ybTaT 0ojiee TOYHBIM, YeM
KomoBbIe U3MepeHusl. OQHAKO MPU 3TOM YBEJIMUMBAIOTCS TpeOOBaHUS K
npoleaype cbopa JaHHBIX U TpeOyeTcs Oosiee caoXHas o0paboTka
«CBHIpBIX» U3MepeHui. Hanpumep, 17151 OQHOM TOUKU CheMKU TpedyeTcst
3anmuchiBaTh 6osee 10 MUHYT HETIpephIBHBIX (DA30BBIX U3MEPEHMIA, YTOOBI
MOJYYUTh TOYHOCTb TOPU3OHTAIBHBIX KOOPAWHAT 1 BBICOTHI B Ipeesiax
HECKOJBKHUX CAaHTUMETPOB. [103TOMy mprieMHUKHU ¢ (ha30BBIMU U3MEpe-
HUSIMA VCIIOJB3YIOTC B OCHOBHOM JUISI BBEITIONHEHUS CIEIIMATBLHBIX
3a7a4, B YACTHOCTH, TIPH BBICOKOTOYHBIX T€OME3NUIECCKIX N3MEPEHMSIX.
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2. CnyTHukoBbie HaBuraunoHHble cuctemsi (CHC)

B HaBuraropax rpaxmaHCKOro Ha3Ha4eHHUs UCIIOJIb3YIOTCS B OCHOB-
HoM KonoBble CHC-npueMHUKM, TPUHIMI pabOThl KOTOPBIX pacCMOT-
peH B pasn. 2.1. Takue IpueMHUKM BBIITYCKAIOTCSI KaK B BUAe (DYHKIIM-
OHAJIbHO 3aKOHYEHHBIX HaBUTATOPOB, TaK M B BUIE OTACJIbHBLIX OJJOKOB
IJ1s1 coBMecTHOl pabotsl ¢ TTK, HoyTOykaMu 1 KapMaHHBIMU KOMITbIO-
tepamu. IlociaenHue oTIMYAIOTCS CPAaBHUTEIbHO HEBBICOKON CTOMMOC-
10 ($50...$80) 1 ciaeayoMMKU XapaKTepUCTUKAMK (Ha TIPUMEPE TIPH-
emHuka HI-204S komnanun HiCOM (TaiiBaHb)):

1. YysctBUTENEHOCT — —165 1BBT (BenmnunHa, TUIMMYHAS TIPaKTHA-
yecku 1151 Bcex GPS-niprieMHUKOB).

2. IlorpetHoCTh  MO3UILIMOHMPOBAHMSI TMPU  BBIKJIIOYEHHOM S/A
(cM. pasn. 2.1 u 2.3):

2.1. CEP (Circular Error Probable) — kpyroBas BeposiTHas1 OlIMOKa,
ompeznessieMast paauycoM Kpyra, KOTOphIii comepxkut 50 % ommbok, —
25 MeTpoB.

2.2. IlorpeiHocTh onpeaeneHus spemenu — 0,1 c.

3. Pexxumnbl nmycka (Acquisition):

3.1. Xonomusiit ctapt (Cold start) — 48 c.

3.2. Tennwiit ctapt (Warm start) — 38 c.

3.3. Topstunit ctapt (Hot start) — 8 c.

VYkazaHHble B 11. 3 3HaueHus BpemeHu yacto Ha3biBaloT TTFF (Time
To First Fix) — 310 Bpemsi, HeoOxoaMMoe [IJisl 3aXBaTa MUHUMAJIbLHOTO
yyciaa 3arejeHrOBaHHBIX CIYTHUKOB M TIOCTATOYHOE IJIs JAJIbHEHIINX
BBIYMCIICHU U XOJIOMHOTO cTapTa (TlepBoe BKIIIOUEHUE TTPUEMHMKA),
TEIJIOro (BBIKJIIOUEHME MPUEMHMKA Ha BpeMs yAepXKaHWsl B MHaMsTH
MOCJIeAHETO ajbMaHaxa 3areJIeHTOBAaHHBIX CITYTHUKOB) M TOPSYETO
ctapTa (KpaTKOBpEMEHHOE BBEIKITIOUCHUE TTPUEMHUKA).

4. CKkopocTh OOHOBJEHUST WMH(MOpPMALMU Ha BHIXOAEC NpPHEMHUKA
(Update Rate) — 1 I'm.

5. BpeMst BoccTaHOBJIEHUST IIPUEMHUKOM CBSI3H CO CITYTHHKAMM TIOCTIE
BPEMEHHOI0 BbIX0Ja 13 30HbI TTOKPbITUS (Reacquisition) — 100 mc.

6. luHaMuyecKue XapaKTepUCTUKU:

6.1. IIpenenpHble 3HaYueHUS padounx BbicOT — —1000...18000 M.

6.2. I1penenbHast CKOPOCTh MTOABMKHOTO 00bekTa — 500 M/c.

6.3. IlpenenbHOE yckopeHne — 4 g.

7. Pabouas temneparypa — —20...+75°C.

8. Temneparypa xpanenus (Storage) — —55...+90°C.

9. Bmaxuocts (Humidity) — 5...95 % (BomocToiikoe TepMeTUyHOE
WUCIIOJTHEHUE).

10. Hanpsckenue mmutanue — +(3,8...8) B. McnelTanus mokasanm,
YyTO MMHMMAaJIbHOE 3HaueHue HanpsbkeHus nutaHus ang HI-204S
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cocTaBseT 2,8 B, 4To B aBTOHOMHOM peKHMe TTO3BOJISIET UCII0JIb30BaTh
TpU akKymyjsTopa tuna AA unu AAA (MUHUMaJbHOE HaIpsKeHHe
paspsga 1 B mng kaxmoro akkymyssitopa). McnbITaHMsI Tpex Ipyrux
npueMHUKoB (tuna HI-204E) mokaszany, 4TO MUHUMAJIbHOE HarpsiKe-
HUe NMUTaHusA 111 Hux coctapiseT 4,8 B smecto 3,8 B mo macmopry.

11. Tok moTrpebaeHus1 TpyU HaMpsKeHUM nutanHus 3,3 B Hopmupy-
eTcsd Ha ypoBHe 80 MA, 4TO OJIM3KO K MOJYYEeHHOMY MPU MCIIBITAHUSX.
Mg mpuemauka tara HI-204E on cocraBiser okono 145 MA, 4yTto Ha
20 MA BbllLIe TIacnioptHoro. [Iist paccmarpuBaemoro mpueMHuka (HI-
204S) mpemycMoTpeH pexuM sHeprocoeperatomiero nuranust (Trickle
Power) ¢ notpebieHueM 27 MA, OJHAKO JUISI 9TOTO TpeOyeTCsl CIieluanb-
Has cxema YIIpaBJIeHUs, TIO3TOMY B 3TOM pPeXMMe OH He TIPOBEPSIICS.

12. MuTtepdeiic cea3m npuemHuka ¢ perucrtpatopom (ITK, KITK un
T. 1.) — RS-232. Eciu ObiTh 00Jice TOUHBIM, TO BCE BCTpauBacMble
npuemHuku HiCOM cHabxeHbl pazbeMoM PS/II (kak y mbiu PS/IT )
u (3a otmenbHylo T1IaTy) mepexomHukamu PS/II-USB u PS/II—
DB9 (COM). B nocnenHem ciayyae kKabeib WMMEET IOIMOJHUTEIbHbBIN
pasbeM Tuna PS/II (Mama) njis moaxkiIoueHUs] UICTOUHMKA MUTaHUSI.

13. IIporokon ca3m — NMEA-0183 v. 2.20 ¢ dopmatamu GGA,
GLL, GSA, GSV, RMC, VTG (cMm. pa3a. 2.3) 1 cKOPOCThIO Tlepeaadyu
4800 6on.

14. AHTeHHa — BCTpOEHHasl.

15. Pasmepsr — 69 x 73 x 20 (II x I x B).

16. Ina KperuteHus TpueMHMKa (HarrpuMep Ha KpBITie aBTOMOOMIIST)
MpeaycMOTpeHa MarHUTHAs TIPUCOCKa.

17. CoBMeCTUMOCTb C cucTeMaMu AUd@epeH.uaabHbIX IOMPABOK:
WAAS u EGNOS (cMm. pasn. 2.2).

18. Cucrema xoopauHat (Datum) — BO3MOXHOCTb paboThl ¢ 219-10
cucteMamu, BkiItodass WGS-84 (ucnosb3yeTcsl 1o YMOJIYAHUIO).

19. Ipouecc pabOTH TPUEMHUKOB MHAWLIMPYETCS KPACHBIM CBETO-
JUOJOM TIOJ €ro moJiynpo3padyHbiM KosimakoM: pist HI-204S mocrosiH-
HOE CBeYeHME O3HayaeT MOUCK CITyTHUKOB, COOp U 00paboTKa JaHHBIX,
MUTaRoIllee CBeUeHNe — (PUKCcAIMs CBOETO MecTorojoxeHus, mrsg HI-
204E — HaobopoT.

20. B coctaB I1O npuemHukoB BkioueHbl USB-apaiiBepbl, yruinta
GPSviewer M KOMNakT-IMCK OT JUMCTPpUOBIOTOpPa C JIeMOBEpCUEi
OziExplorer (1. 3) u HabopoM KapT MOCKBbBI U OOJBIIMHCTBA OOiac-
Teil eBpomeiickoil yactu Poccunu.

Yrumura GPSviewer, pabodyee 0KHO KOTOpOIi moka3aHo Ha puc. 2.10,
TTO3BOJISIET:
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— TIpOBECTU AUArHOCTUKY MHTepdeiica cBa3u mpuemHuka c I1K;
MNpU HaXaTUXM KHOMKU Scan MPOU3BOAUTCS CKAaHUPOBaHUE IMOC-
nepoBarebHbIX opToB 1K ¢ BeiBogoMm B ctpoke Com Port ero
HOMeEpa, MWCIIOJb3yeMOTO JIsd CBSI3U, U JOIMYCTUMYIO CKOPOCTb
nepenayn (B crpoke Baudrate);

— TIpoBepUTh pabOTy CUCTeMBI 3HeprocbepexeHus (omuust Power
Save);

— TIPOBEPUTH CITOCOOHOCTh MPUEMHNKA TTPUHUMATh CUTHAJTBI T~
(epenumanpabIX onpaBok (ormus WAAS/EGNOS);

— TIpOBepUTh paboOTy MpPUEMHMKA B Pa3IMUHBIX pEeXMMAax cTapTa
(xknonku Hot Start, Cold Start, Warm Start);

— O3HAKOMMTBCSI C COIEpPXKMMBIM cooOlieHMi mmpoTtokoja NMEA
(B HMXKHEH JIEBOW 4acTU OKHA);

— TIOJIYYUTb TUTaHUCHEPY CITYTHUKOB (B MTPaBOil YaCTU OKHA);

— omnpeaenuth Tekyuue naty (Date) u Bpems (Time) 1o maHHBIM
CIYTHUKOB;

— omnpenenuts aoaroty (Longitude) u muporty (Latitude) mecrtormno-
noxenust, ¢akrop DOP, Bum ¢duxcaumm MeCcTOIOJOXEHUS
(Acquiring), ypoBeHb CUTHAJIOB B BUII€ TUCTOTpaMM [JIsI CITyTHU-
KOB pabouero co3Be3nusi (HoMepa 3TUX CITyTHUKOB IOYEMY-TO He

Gps Viewer

Eile Help

Com Port: [cop4: v|
Baudrate: | 4g00 v|

scan... | CIuseGF‘SI

Date :
20050709

Time:
23:.37:57
Longitude:
| [ 55'42%91.8"
Latitude:
E 3736'33.1"

[~ Power Save
[~ WAASIEGNOS
Hot Start | Cold Start |

Warm Start :
e B

SGPGGA,193807.172,5542.564 ~

1) 24

SGPRMC,193807.172,A,5542.8 59 4302 724141720

S$GPGGA,193808.172,5542.864 Direction:NE126  Speed: 0 km/hr
SGPRMC,193808.172,A,5542.8 Altitude: 177 m PDop: 3.4

SGPGGA,193809.172,5542.864
SGPRMC,193809.172,A,5542.8 »

Puc. 2.10. OkHo yrunutel GPSviewer
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COOTBETCTBYIOT HOMEpaM OOHAapyKEHHBIX CITYTHUKOB), HarpaBJie-
Hue (Direction), ckopocTb (Speed), BbicoTy (Altitude) u dakTop
PDOP.

BonbummHcTBo GPS-TIpreMHUKOB BBITIOJHEHO Ha yumnceTax (0oJb-
IIMX MHTErpajibHbIX CcXeMaX) amepukaHckoi KommaHuu SiRF
Technology, oCHOBaHHBIX OBIBIIMMM COTPYIHUKAMU aBTOPUTETHOU B
obmactu reoje3un KommaHuu Trimble Navigation. Yke B ogHOM u3
nepBbix GPS-npuemHukoB Ha uurnicere SiRF- starl (1997 r.) 6bUIM pea-
JIU30BaHBI 3allaTeHTOBaHHBIE alTopuTMBI Snaplock (3axBar cIryTHMKa
3a JECATYIO JOJII0 CEKYHIbl BMeCTO 2...3 ¢ Mocjie BhIXOAa U3 MepPeKphl-
TOH 006JaCTH, YTO OYEHb BAXKHO JUISI aBTOMOOWJIEH, MPOXOASIIMX IO
MOCTaMM M uepe3 TyHHeau), SingleSat (MporHo3upoBaHKUe MeCTOMOJIO-
JKEHUS TTPUEMHUMKA, KOTIa BUIEH XOTSI Obl OAWH U3 HUX (0OBIYHO, €CIIU
MX MEHbIlle TpeX, TO pacueTbl He mpousBoasaTcs), Dual Multipath
(MTHOpPWpPOBaHME TTApa3UTHBIX CUTHAJIOB, 00pa30BaHHEBIX OTPaKeHUEM
OCHOBHOT'O CHUTHaJia OT BBICOTHBIX 3JaHMI, CKaJl M APYTHUX MOBEPXHOC-
Tel, YTO 3aMeJIseT ero IMnorajgaHue Ha MPUEMHUK U BHOCUT pacrpene-
JIEHHYIO CIyJaifHBIM 0Opa3oM ITOTPEITHOCTh OTpeaeIeHUs] KOOPIUHAT),
a Takxe FoliageLoc — ajroput™M, IO3BOJSIOLIMI HPUHUMATh OYE€Hb
ocyiabJieHHbI CUTHAJ, HampuMep B Jiecy. Peanusylolye Takoi ajiro-
putM GPS-npuemMHuku npuHuMaloT curHajd Ha 20 1b HUXe TuUnUu-
Horo ypoBHS B 160 1B, KOTOpbIii MOXET OBITh pacro3HAH OOLIYHBIM
MPUEMHUKOM. XOTSI JO CHUX MOp Ha PbIHKE IMPOmaeTcs HeMajo YCT-
porictB Ha uwuricete SiRFstarl mpenbiayiero mokojaeHus, KOMMOaHUs
aKTUBHO MNpPOABUIAeT Ha MUPOBOM PHIHOK apxuTekTypy GPS-uurceroB
SiRFstarll, kotopast nonoausiet siapo SiRFstarl psimom mojie3HbIX BO3-
MOXHOCTel. B HOBYIO apXMTeKTypy m0oOaBIeHBI MeXaHM3MBbI OTCIIEXKU-
BaHUS CITyTHHUKOB 0e3 3aleiiCTBOBAHMS IIPOLIECCOPHOTO MOIYJS, pea-
nu3oBaHa nogaep:kka WAAS 1 EGNOS, a takke ycoBepllIeHCTBOBaH-
HbIl pexum sHeprocoepexeHuss (Advanced Trickle Power Mode),
KOIJIa DJIEKTPOHMKA IIpUEMHUKA <«3achllmaeT» Ha 800 Mc M3 Kaxkmoit
CeKyHIbI, a 3a ocrtaBiuMecs: 200 MC BBIMOJHSIETCS COOCTBEHHO IMOMCK
CITYTHUKOB, TIpUEeM JAHHBIX W BBIYUCIICHUSI.

CewmelictBo GPS-uuncetoB SiRFstarll ceituac coctasmnsitoT SiRFstarlle
(OCHOBHOI YMIICeT, B KOTOPOM alllapaTHO peajln3oBaHbl WAAS,
EGNOS, DGPS, ectb cBoit ARM-npouieccop ARM7TDMI u namsithb
ooseMoM 1 Moaitr Tuma EDO DRAM), SiRFstarlle/LP (uumcer c
MOHWXKEHHBIM HEpPronporpedieHreM, — 60 MA Ha MOJHON MOIIHOCTU
u 20 MA B pexxume TricklePower), a Takxke OwomkeTHbili SiRFstarllt,
OTJIMYAIOIINIACS OTCYTCTBHEM BCTPOCHHOTO TIPOIIeccopa B TIPUEMHHUKE U
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MepeKIaablBAHUEM BCeX ero (pyHKIMI Ha MUKPOIIPOLIECCOP TOr0 KOM-
nbloTepa, ¢ KoTopeiM paboraetT GPS-npuemHuk. J1ist aToro pazpaboraHo
crneuuanbHoe IO SiRFNav ¢ peanuzanusMu 1o pasjivMyHbIe ILIaT-
(hopmBbI.

B HacTtosiiiee BpeMsi HauOosblee pacnpocrpaHeHue B GPS-HaBu-
ratopax noayuywn yun Sirf III, oGecreunBamUii BHICOKOE KaueCTBO
npuema u oopaborku GPS-curHana. KoHKypeHTbI JOCTATOYHO AOJITO
HE MOIJIM TIPEJIOXUTh JOCTOMHYIO ajdbTepHaTuBy, ogHako B 2007 r.
cpa3y HeCKOJIbKO KOMITaHWUU O0BSIBUIM O pa3paboTKe M MPOU3BOICTBE
GPS-uunos ¢ xapakrepuctukamu, npepocxoasgiuumu Sirf I11. B yacr-
HOCTH, K TakuM Iipubopam otHocutcd yun MTK kommanuu Keomo.
Cpasaurenbubiii ananu3 Sirf 111 1 MTK, npuBeaeHHBIT B OMTHOMMEH-
HOI1 cTaThe Ha calite gpsportal.ru, moKasbIiBaeT, YTO KaKUX-JMOO OCOo-
O0b1x npeumyliectTB MTK He nmeeT, pa3Be TOJIbKO MO YMCIY KaHAIOB (Y
MTK wux 32). Kpome toro, kopnopauuu SiRF u Intel HemaBHO moamnu-
cajlu corjaiieHue o0 oOlux pa3paboTKax M JIMLEH3USIX, YTO I103BO-
JIIeT HalesaThCsl Ha TMOsIBJIeHUE B Onvkaiiluee Bpems elle 06ojiee coBep-
meHHblXx GPS-npuemHukoB. GPS-npueMHuKu B (PYHKUIMOHAIBbHO
3aKOHYEHHOM odopMIeHUH (HABUraTOPhl) OTJMYAIOTCSI MHOrooopa-
3Me€M KOHCTPYKTMBHOIO WCIOJHEHUS, Pa3IMYHOTO Ha3HAueHUsT U
HCIIOJb3yeMOTO TTPOrpaMMHOI0 o0ecIieueHusl.

CpaBHuTeNnbHBII aHanu3 HaBuratopoB Eagle AccuNav Sport,
Garmin 40, Garmin 45, Magellan 2000, Magellan 3000/4000, Garmin
75, Magellan, Trailblazer/Meridian XL, Magellan DLX-10, Trimble
Scoutmaster, Garmin 38, Garmin 12 mo3BOJISIET BBIIBUTH CJIEOYIOLIUE
0COOEHHOCTH TaKOro Kjacca YCTPOMCTB:

1. KonnuecTBO KHOMMOYHBIX OPTaHOB yIpaBiieHus — 7...24.

2. Bo3MOXHOCTb 0TOOpaxkeHUSI KapThl C TEKYIIUMU TPACCOU U OpU-
EHTUPaAMMU.

3. Bo3MOXHOCTE BpeMEHHOTO KBAaHTOBaHUS Tpacchl — 10 10 MUH.

4. Oro0OpaxeHne pa3zHOMACIITAOHBIX TOIOrpapMYecKux Kapr.

5. Hanuuwme rpagpuueckoro ykasatenst Kypca (Komraca).

6. KommyecTBO OpHMEHTHMPOB WIM TyTeBBIX Touek (Waypoints) —
100...1000.

7. KonmnuecTBo Touek B Tekyleil Tpacce — 41...1024.

8. KonmmuecTBo 3anmoMuHaeMbIx MapuipyToB — 1...20.

9. KonmuecTBO ayauoIpeaypexXaeHuit o MpUOIMKeHNN K OITacHBIM
TOYKaM Ha MapuipyTe cjleAoBaHUs (Hampumep, KpyTbie IMOBOPOThI) —
10...30.

10. Hanuuue KoMMeHTapueB K OpUEeHTHUPAM.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.

33.

34.
35.

«COJIOH»

ITocTtpoeHune obpaTHOro MapiipyTa (BO3BpaT K MCXOIHOMN TOUKE).
MapxupoBka (BBOA) TOUYKM Ha MECTHOCTH.
CuMBOJIbHOE 0003HaUYe€HNE OPUEHTUPOB.
Hanuune ¢y MOV (denoBek 3a 60pTOM).
®Oyukunss GOTO (mBuratbed K...).
AndaBuTHO-1I(POBEIE 0003HAYECHUSI OPUEHTUPOB.
KonnyecTBO CMMBOJIOB B Ha3BaHUM OPUEHTUPOB — 6...13.
ABTOMaTHMYeCKasi CMEHa HalpaBJIeHUIA Ha MaplIpyTe.
KommuectBo cucrem koopaunar (Datum) — 1...106.
MectHoe u BpeMs no I'puHBUYY.
YcpenHeHve 3aMKCUPOBAHHOTO MOJIOXKEHUS.
Bpems Bocxoma v 3axoja COJHIIA.
Otob6pakeHue (a3 JyHBHL.
OTto0OpaxeHue OMKalIINX OPUEHTUPOB.
Vkazanmne koopanHat ¢ norpemrHocTeio 10 0,001 MUHYTHI.
YKazaHue BBICOTHI C MOrpelrHocThio 10 1 M (m1ss WGS 84).
OtobpaxeHue KoopauHaT B cucteme UTM.
BoiBon maHHBIX B (popmatax npotokoia NMEA-183.
BriBon Tpaccel u opueHTupoB Ha I1K.
Bson opuentupos ¢ I1K.
Hanuune ¢pupmenHoro ITO mna TTK.
KonmyecTBo mapamiebHBIX KaHAJIOB.
MHaukanus pacnofoXXeHus CIyTHUKOB (HaIM4YKe TutaHucdepbl).
Muaukaumst MOITHOCTA CUTHAJIA CITYyTHUKOB.
Mupukauusa oXugaeMoil TOYHOCTU H3MEPEHUIN KOOpAuHAT

(PDOP, VDOP).

36.

IIpenenbHOe 3HAYEHME M3MEPSIEMON Ha3eMHOU WMJIM TIPU3EMHOMN

ckopoctn — 46...425 m/c.

37.
38.
39.
40.
41.
42.
43.

Hanuuue 3ByKoBOI CUTHATU3ALIMH.

Hactpoiika cTpaHuIIBI Ha IUCIUIEE HaBUTaTOpPa.

Bo3MOXHOCTh MOOKIIOYEHKST BHEILLIHEW aHTEHHBI.

Hanuuue BCTpoeHHOI aHTEHHHBI.

Hammune cknagpIBalomieiicss MM MOBOPOTHOM aHTECHHBI.
Bo3MoxHocTh ncnonp3oBanug DGPS.

Hanuuwue 3HeprocOeperarolero pexmuma (C OTKIOUYEHUEM TIPU-

€MHOTO TPaKTa).

44,

Hanmuuue BCTPOCHHOTO aBTOHOMHOTO MCTOYHHMKA OJIsI COXpaHE-

HHMA JAaHHbIX B IMaMATU NIPpUEMHHNKA.

45.
46.
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47. BpeMst HelpepbIBHOM pabOThl B 3HEprocoeperarolieM pexume —
..25 yac.

48. KonuuectBo Gartapeit Thma AA — 2...6.

49. Macca ¢ 6arapesmu — 255...850 r.

50. Iiromanp skpana 13,5... 32,9 cm2

51. HuxHsig pabouas temmneparypa — —(10...20)°C.

52. BepxHusig pabouas temmnepatypa — +(60...70)°C.

54. lomyctMas meperpy3ka — (2...6) g.

55. Bpems (pukcammum MeCTOITOIOXEHMSI:

55.1. 6e3 anpmaHaxa, 6e3 nanuuanu3auuu (Cold start) — 180...900 c;

55.2. ¢ anbMaHaxoM 3a MPOIIUIbIe CYTKM, ¢ MHULIMaau3auuein (Warm
start) — 15...120 c;

55.3. ¢ NOBTOPHBIM BKJIIOUEHHEM uepe3 1 MUH MOCje BBIKIIOUEHMUS
(Hot start) — 10...120 c.

56. O6bem BHyTpeHHel mamatu (1,44...128 MGaiit), ompenessio-
LM BO3MOXHOCTD 3arpy3Ky HaBUTALIMOHHBIX KapT OOJIBLIOTO 00beMa
U KOJIMYEeCTBa.

57. BO3MOXHOCTb TIOAKIIOYEHUS] KapT IOMOJHUTEIbHONH MHaMSITH
(8...128 Mo0aiir).

58. IlonoxeHue HaBUraTopa Mnpu omnpeaeaeHUU MEeCTOIOIOXKEHUS —
TOPU30HTAILHOE, BEPTUKAILHOE, IO YIJIIOM K TOPU30HTY.

Bce Momenu nmeroT 1 rog rapaHTUM, TIONCBETKY AMCILIESI, BOJOHEII-
POHMIIAEMBIH KOPITYC, MHAWKALIMIO CKOPOCTH 1 YY€T MarHUTHOTO CKJIO-
HeHus. KpoMe Toro, KaXXmblil MpOW3BOAMTENb TIpeajiaraeT MporpaMMEbl
a1 ITK 1 Gosbliioe KOJWYECTBO AOTMOTHUTENbHBIX MPUHAIIEXHOCTEH
(BHEIIHME aHTEHHBbI, aganTepbl JEKTPONMMTAaHUsS, Kabeau WIS mepe-
cbiik aaHHbix (COM, USB), KpoHIUTEWHBI AJIS1 KpeIJieHUsl HaBura-
TOopa B aBTOMOOWJIE, Ha pyJie BeJlocuriena v ap.).

B xauecTBe nmpumMepa paccCMOTpUM HauboJiee MPOCTOM «ITeIIEXOTHbI»
HaBuraTop eTrex kommanmn GARMIN, mo KOHCTpyKIIMMU M pasMepam
HaIrtOMMHAIOIIMI MOOWJIbHBIN TeaedoH (M0 MOTMBAM CTaTbM «f Kymnui
eTrex, uro MHe ¢ HUM Aenatb?» Ha caiite GPSinfo.ru).

[Mpubop cHabXeH MHCTPYKIUSIMU Ha PYCCKOM U aHTJIMICKOM SI3BIKE
W ITHYPKOM JUTS TIepeHOCKU. JIJIs 3TOM Xe eI MOXKET OBITh JOTIOJHM-
TeJIbHO MPUOOPETEH KOXKaHbBIM 4eX0oJl ¢ KperuieHueM Ha mosic. [lutanue
HaBUTaTOpa OCYIIECTBJISIETCSI OT ABYX OaTapeek Tuia AA.

IIpu BKIOYEHMU TpUOOpa (eCTECTBEHHO, TMOJA OTKPBITHIM HEOOM)
Ha 9KpaH BBIBOOUTCS 3acTaBka Garmin B Buae Oeraroliero B TeUeHUeE
HECKOJIbKHUX CEeKYHJ uejioBeuka, paccrapisioniero ¢aaxku. Ilocie
3aCTaBKU TosBJsieTcsd 3kpaH (ctpaHuua) Satelite (CnytHuku). B nep-

&
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BOM BapuaHTe 3Toro skpaHa (Normal skyview) yrpolleHHO oToOpaxka-
eTcsl Mpoliecc morckKa CyTHUKOB. BTopoii BapuaHT (Advanced skyview)
Oosiee MH(pOPMATUBEH: B BEPXHEH 4YacTU OTOOpakaeTcsl yacTb Hebec-
HOI1 cephl ¢ pacloOXEeHHBIMU Ha Hell cliyTHUKaMu (TutaHucdepa, —
cM. pasa. 2.1). B HIDKHe# 4yacTM 3KpaHa CTOJIOMKAMM OTOOpaskaeTcs
WHTEHCUBHOCTh (MOIIIHOCTh) TPMHMMAEMOTO CUTHAIa OT COOTBETCTBY-
IOIIETO CIYTHUKA.

B pexume Advanced skyview umeercss myHKT Orient sky ahead/
northward. I1pu BeiObope Orient sky northward pacrioioxeHne CIIyTHUKOB
Ha Hebe OpUEeHTHpYyeTCs MO CTOpPOHaM cBeTa, a mpu Beibope Orient sky
ahead — B COOTBETCTBUM C IMOJOXKEHUEM HABUraTopa B FOPU3OHTAIbHOM
IUIOCKOCTH (IIPaBWJIBHO OTOOPaXKAeTCsT TOJIBKO IIPU ABVDKCHUN).

YnpasjeHre HAaBUTAaTOPOM ITPOU3BOIUTCS C TTOMOIIBIO MEHIO, TIepe-
kmovaeMbix KHonkoit PAGE.

MAP — MeHI0 KapThl ¢ ©300paXkeHMEeM HEIIOABMKHOTO (IIPH OTCYTC-
TBUM [ABMXKEHHUS) WM 1Iaralpoliero 4yejaoBeuyka (IIpUM OBUKEHMHU) B
pexume Orient map ahead. B pexume Orient map northward kapra
ABTOMAaTUYECKN OPUEHTHPYETCS Ha CeBep, a BMECTO IIAraloiero 4eyo-
BeUuKa TOJIOKEHWE M HaIlpaBJIeHHME IBIKEHUS OTOOpaXaeTcsl CTPEIKO.
MacurabupoBanue Kaptbl mpousBogutcs kHonkamu UP u DOWN; B
pexkmMe Auto zoom KapTa aBTOMATMYECKM MACIITaOUpPyeTCs TaKUM
00pa3oM, YTOOKI IMPOMAEHHBIN TPEK MOJHOCThIO ITIOMELIAICS Ha 3KpaHe.
B paccmaTpuBaeMoOM MEHIO AOCTYITHBI TaKXKe KOMaHIbI:

Hide/show waypoints — cKpbITb/IIOKa3aTh MyTeBbIE TOUKU Ha dKpaHe
(IIpM BBIKJIIOYEHUM OTOOpakKeHUsI Ha3BaHMSI TOYEK HE 3aKPBIBAIOT TPEK).

Show course/bearing line — nepekitoueHrue Kypc/a3uMyT.

Stop navigation — mpekpaiieHe HaBUTAI[AK.

COMPASS — mHOMKalMs HaIpaBIIeHUs ABYDKEHUS TT0 OTHOIICHHUIO K
CTOpPOHAaM CBe€Ta, HO TOJIbKO MPH ABWKEHWUU (€C/IM CTOSITh HA MEeCTe U Kpy-
TUTH HABUTATOP B pa3HbIe CTOPOHBI, TO HA SKpaHe HUUETO He M3MEHUTCH).

Knaonkamun UP/DOWN MOXHO BBIOMpaTh MHAMKAIIUIO CIIETYIOIINX
BeJM4uH: TeKyliiyio ckopoctb (SPEED), cpenHioro (AVERAGE SPEED)
u MakcumanbHyo ckopoctu (MAX SPEED), namnpaBiieHue ABUXKEHUS
no komracy (HEADING), asumytr (BEARING), BbiCOTY Haa ypoBHEM
mopst (ELEVATION), tekymne koopauHaTel (LOCATION), Bpems
Bocxoga (SUNRISE) u 3axona (SUNSET) conHiia B JaHHOM MECTHOCTH,
Bpemsi B nyti (TRIP TIME) wnu nnunHy npoiineHHoro mytu (TRIP
ODOMETR). B MeHI0 nipenycMOTpeHbI TaKXKe IMyHKThI:

Reset max speed — cOpoc 3HaUeHMSI MaKCUMAaJbHOW CKOPOCTH JIBU-
KEHUS.
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Reset trip — cbpoc 3Hauenuit TRIP TIME, TRIP ODOMETR n
AVERAGE SPEED.

Stop navigation — mpekpalleHe HaBUTAlUN.

MARK — ¢ukcalms TeKyIIero MeCTOIOJIOXEHNS B MaMSITU TpUeM-
Huka. [Tpu ero BeIOOpe mosiBisieTcst 3KpaH Mark waypoint (MapKkupoBka
MyTeBOU (MaplIPyTHOM) TOYKM), IIsI 0003HAYEHMsI KOTOPOM 10 yMOJI4a-
HUIO mpemiaraercs diuaxok u uMmg B Buge 001-999 mia mepBoil TOUKM.
ITepemectuB Kypcop kHonkamu UP wim DOWN Ha cumBon ¢axkka u
HaxkaB kHonky ENTER, MoxHO BbIOpaTh J11000i Apyroil M3 cimcka B
29 cMMBOJIOB. AHAJIOTMYHBIM 00pPa30M MOXKHO M3MEHUTh M UMS TOUYKU C
HCIIOJIb30BaHKEM 6-TH JIATUHCKUX OYKB, BKJIIOYast IIpo0eJ1, IUIIOC, MUHYC
M 3HaK nomuepkuBaHus. I1pu 3ToM BhI3bIBaeTcs noaMeHio Edit waypoint
name co CIIMCKOM OYKB, Ili¢ IJis BbIOOpa MCHOJIb3YIOTCsS KHONKM UP u
DOWN, a mns pepaktupoBanuss — ENTER. B paccmaTtpuBaeMoM MeHIO
MOXHO TakKKe M3MEHUTb OINMMCAHHBIM 00pa3oM 3HAYeHUE BBICOTHI Hal
ypoBHeM Mops (ELEV) u KoopauHaThl TOUKMU.

WAYPOINTS — omnepaimu ¢ 3alMMCaHHBIMU B MAMSTh MapIIPYTHBIMU
TOYKaMu. MEHIO COITPOBOXKIAETCS BHI30BOM OIHOMMEHHOTO 3KpaHa, e
Ha COOTBETCTBYIOLLIEH 3aKiIagKe, 0003HAYaAOIIYIO IIEPBYIO OYKBY, MOXHO
HalTu Tpedyemylo Touky. BeiopaB myHKT Delete all, MoXXHO ymanuTh Bce
TOYKM U3 MaMsITH, TIoATBepaAuB 3ampoc: Do you really want to delete all
waypoints? (Bbl 1e/iCTBUTEILHO XOTUTE YIAIUTh BCE TOUKU?).

Ha skpane Waypoints MOXHO, He 3Hasl UMEHH, BbIOpaTh OJIMKaii-
LIIyI0 TOYKY C MCITOJIb30BaHMEeM KHOIKM Nearest BHU3Y 3KpaHa, Iocie
Yero OTKphIBaeTcsl 3KpaH Nearest waypoints co CIIMCKOM TOYeK, YIIO-
PSIIOYEHHBIX IO BO3PAaCcTaHUIO PAacCTOSIHUS 10 HUX. BEIOpaB TpedyeMyto
TOUKy, IomamaeM B pasfenl Review waypoint, roe, Kak U Ha 3KpaHe
Mark, MOXHO M3MEHHMTh CHUMBOJI TOYKH, €€ UM, CKOPPEKTHUPOBATh
BBICOTY M KOOPIMHATHI, a TAKXKE YOATUTL €€ M3 MaMITh (C TTOATBEpXK-
JEeHUEM HaMEpPEHUSI).

Ecin B paccmarpuBaeMoM MeHIO BbiOpaTh myHKT MAP (Kapra), To
Ha 3KpaHe 0TOOPA3UTCS yYaCTOK KapThl ¢ BHLIOPAHHOI TOYKOM B IIEHTPE
U paccTrosHueMm a0 Hee BBepxy. IIpm stom kHomkamu UP u DOWN
MOKHO M3MEHSTh MacIITad KapThl.

Ecnn Ha skpaHe Review waypoint BeiOpath nmyHKT GOTO, TO HaBu-
raTop TMEePeKIIOUNTCS B PEXMM HaBUTAIIMM K BBIOpaHHOM Touke. Ilpm
aToM Ha 3kpaHe COMPASS Oyner oToOpaxaThCsi CTpesika, yKa3blBaro-
11ast a3UMYT Ha TOUKY, a Ha 3kpaHe MAP oOT TeKyliero MecToroJyioxe-
HUS 10 3TO TOUKM OymeT mpouepueHa uyepHas MpsMast JMHUS — Map-

2. CnyTHukoBbie HaBuraunoHHble cuctemsi (CHC)
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mpyT ciaempoBaHusd. OTKIIIOYAETCS PEXMM HaBUrallMM BbIOOpa ITyHKTa
Stop navigation B MeHio 3kpaHa COMPASS unun MAP.

Ecnn Ha skpaHe Review waypoint BeIOpaTh MyHKT Project, To oTKpo-
eTcs sKpaH Project waypoint, rae MOXHO 3adaTh TOYKY C M3BECTHBIM
paccTosiHueM o Hee U azumytoM. [lpu Haxatum kHomku OK Touka
OyzeT 3aHeceHa B MaMsTh NpueMHMKa, a npu Haxatun GOTO HaBura-
TOP MEPEKITIOYUTCS B PEXKUM HaBUTALIMM K HOBOM TOYKE.

ROUTE — co3manue mapuipyra cCJIeIOBaHMSI C MCIIOJIb30BaHUEM
MapLIPyTHBIX To4yeK u3 cnucka Add waypoint to route, KOTOpPBIit
oTKpbIBaeTcda mocie HaxaTus KHonku ENTER 1 B koTopoM MOXHO
BbIOpaTh TpeOyembie, yOaIUTh U3 MapllupyTa JMIIHIOW WIM BCTaBUThb
HOBYIO TIepejl uMetolLeics.

C nmoMo1upio rmyHkTa Clear all MOXHO OUMCTUTH MapLIPYT JJIsT 3aITUCH
HOBOTO.

Jns nBU>KEHUS 10 3alaHHOMY MaplIpyTy BeiOupaeTcs myHKT Follow,
Iocjie 4Yero YKa3bIBaIOTCS Ha3BaHUS TEPBOM M TOCHEAHENH TOueK B
zagaHHoM Mapupyre — TO FINISH/TO START — wu HaBuratop
MEePEeKIIOYaeTCs] B PEeXXUM HaBUrauuu. 3a 15 ceKyHa A0 MpPUOBLITUS B
KOHEYHYIO TOYKY HaBUTAaTOp Ha JIIOOOM BKJIIOUEHHOM SKpaHe BBITAET
coobueHue Arriving destination (ITpuGbITHE B TOUKY Ha3HAUCHUST).

TRACK — aBTOMaTMuyeckoe OTCIeXUBAHWE MPOUAEHHOIO MyTU U
M300paxkeHue €ro TpaeKTopuM Ha 3KpaHe. Eciu IMojgydyeHHBIM TaKuM
00pa3oM TpeK HeoOXOAMMO 3allOMHMTb (MPU BHIKIIOYEHUM MUTAHUST OH
HWCUE3HET), TO JJI BTOro BbIOMpaeTcsl MyHKT Track, a Ha BbI3bIBAEMOM
nopu 3ToM 3KpaHe Track log (CkypHan TpeKoB) — MYHKT Save IJISL €ro
3aMucy B MaMsTh NpueMHuKa. [Ipyu aTom OyneT 3amaH BOIPOC, C KAKOTro
MOMEHTAa COXpPaHUTb TPEK: CO BPEMEHHU BKJIIOUEHUSI, C MOJyaHs (moJji-
HOYM) WM Bech TpeK. [locie 3TOro BBIBOOUTCS CTpaHMIA C TPEKOM.
YT0OBI MPOMTH 10 HEMY €l1Ie pa3 B JIIDOOM HallpaBJIeHUN, HY>KHO BbIOpaTh
nyHKT Trackback u HampaeneHue npuxeHus: TO BEGIN/TO END (k
HavaJly WIM K KOHITy MaplipyTa), ITOC/Ie Yero HaBUTATOp TEePEKITI0UaeTCs
B peXUM HaBUTallUM IO TpoiaeHHOMY MyTu. IlepekiIiounB KHOMKaMHu
UP u DOWN o6optoBoii kommbiorep Ha BEARING, Ha skpaHe MOXHO
BUETh 3HaueHue asumyTa U peanbHbll Kypc (HEADING). Ilpu 3Tom
BBEpXY OTOOpakaeTcsl OCTaBLIEeCsl PAcCTOSIHME OO0 3aJaHHON TOYKM U
BpeMsd B Iytu. OTKIIOYaeTcsT 3TOT peXMUM BBIOOPOM ITyHKTa Stop
navigation B MeHto skpaHa COMPASS wunu Map.

OTMeTUM, UTO B PACCMOTPEHHOM pexXuMe JocTyImHbl KHonku Clear,
Delete all — ymanuTh TeKylWIUi WM BCE TPEKM M3 MaMSITHU, a TakKXKe
nHbopMalLusi 06 o0beMe MaMITH B MPOLIEHTAX, 3aHITON TPEKaAMMU.
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SETUP — HacTpoliku HaBUTaTopa:

Time — BBIOODP (popmaTa oToOpaxkeHus: BpeMeHu (Time format): 12-
TH 4acoBOW wiau 24-x yacoBoii; yacoBoro rosica (Time zone), Hampu-
Mep Wit MockBel 3T0 Moscow; BeIOOp CMellleHUsI OTHOCUTEIbHO Bcee-
mupHoro BpeMeHu (UTC offset).

Display — BbIOOp BpeMeHM aBTOMATMYECKOIO BBIKJIIOUEHUS TO[-
cBetku okpaHa: STAYS ON, 15SECONDS, 30 SECONDS,
1 MINUTE, 2 MINUTES (HE OTKIIOYATDb, 15 CEKYH/,
30 CEKYHIO, 1 MUHYTA, 2 MUHYTDhI); yctaHOBKa MOJ3yHKOBBIM
PETYIATOPOM KOHTPACTHOCTH 3KpaHa.

Units — BbIOOp (popmaTa oTobpaxkeHusi koopauHat (Position frmit)
(mo ymosiuaHuio BbiOpaH dopmar hddd?mm.mmm); cucTeMbl KOOPAU-
Hat (Map datum) (o ymosuaHuio ycraHoBieHa cuctemMa WGS-84);
BBIOODP MOJIB30BaTENbCKOM HacTpoiiku (User) mpu paboTe ¢ HeCcTaHAAPT-
HBIMM CETKaMM KoopAuHaT; Bbioop enuHull (Units) u3MepeHus: Koopau-
HaT U CKOpOCTU; BbIOOp ormopHoro HarpaieHus Ha Cesep (North ref):
uctuHHbI a3uMyT (TRUE), marautHeiii (MAGNETIC), nuHus Koop-
auHaTHoi ceTku (GRID) unu BeiOpaHHoe monb3oBareiaeM (USER). Jlns
BO3BpaTa K HacCTpoWKaM Mo YMOJYaHUIO BbIOMpaeTcs myHKT Defaults.

INTERFACE — BBIOOp TIPOTOKOJIA OOMEHa TaHHBIMUA HaBUTATOpa C
KOMITBIOTEPOM WJIM IPYTUM YCTPOMCTBOM.

SYSTEM — mnHdopManys o HoMepe BepCur MpOrpaMMHOIO o0ecIie-
YeHMs U BbIOOp pexxuma paboThl mpubopa: HopMaibHbIid (Normal); aHep-
rocoeperatoiuii (Battery save) (6ojiee penkrie U3MepeHus: 10 CPaBHEHUIO
C HOPMaJIbHBIM PEKMMOM); JEMOHCTPAUMOHHbIA pexuM (Demo).

YuuTBIBas MIMPOKOE PaCIpOCTpaHEHNE aBTOMOOWMIIBHBIX HABUTATO-
pOB, pacCMOTPUM MX HamboJjiee BaKHbIC (DYHKIIMU, HA KOTOpPBIC IIeje-
coo0pa3Ho 00paTuTh BHUMaHMe Npu BbiOope GPS mpuemMHuKa.

Oonem nmamaru. CoBpeMeHHBIC KapThl, 3arpy:xaemble B GPS-mipreM-
HUKHU, 00JaIaf0oT BHICOKMM YpPOBHEM JeTaau3allMii U COAEPXKaT OOJb-
1II0€ KOJIMYECTBO BCIIOMOTIaTebHOM MH(MOPMALIMY, YTO OIpeaesseT ux
6ompire 06beMbl. CrielIMabHBIE KapThl ¢ MOIIEPKKO aBTOMAaTHYeC-
KO TPOKJIAAKKM MaplIpyTa 3HAYUTEIHHO OOJIBIIIE M MOTYT JIOCTHUTATh
HECKOJIbKHUX JeCSATKOB MerabaiiT. C yueToM 3TOro oobemM Kaprorpadpu-
YyecKOil MaMsITM HaBUTaTopa JOJDKEeH ObITh He MeHee 64 M6. Kpome
TOTO, HABUTATOP JOJIKEH OBITh CHAOXKEH pazbeMaMU IJIST TTOMKITIOYSHUS
cbeMHBbIX MonyJieil mamsiti (CF, MMC), KoTophble TT0JIb30BaTellb MOXET
JIOKYITUTh CAMOCTOSITEIBHO.

ABTOoMaTHYecKasd mpokiaaka mapmpyTa (AutoRouting) — BecbMa
ynobOHass U HeoOxonuMash PYHKUUS B YCJAOBMUSIX OPUEHTUPOBAHUS Ha
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He3HaKoMoil MecTHOCTU. OHa MO3BOJISIET aBTOMAaTUYECKU CTeHEepUpO-
BaThb MapllPYT OT TEKYILETO MECTOMOJOXEHUS 10 MyHKTa Ha3HaYeHUs.
B xauecTBe TOUKM Ha3HAYEHUST MOXET CIYXXKUTh OMNpeaeJeHHbIN ampec,
ropoa, ymuua, POl u 1. n. OyHKUMS NOAAEPKUBAETCI TOJLKO IIPU
3arpy3ke B HaBUTaTop CIeLUMaJbHBIX KapT, KOTOpbIE coaepxkaT Oosee
MoapoOHyI0 MHMOpPMAIMI0O O XapakTepax IOpOr, pa3BsI3Kax, 3HaKax
JIOPOXHOTO NBVXeHUsS. HekoTopble Monean NMPUEMHUKOB TO3BOJISIOT
BBIOMpATh XapakTep CreHEpUMPOBAHHOIO MaplipyTa — KpaTyalluuii,
KOMOPTHBIN, MO MIaBHBIM J0poraM u T. 1. (CM. L. 4).

3BykoBble MOACKA3KH. B 11e/151x obecrnieueHrs 6€30MaCHOCTU BUKE-
HUS HEOOXOIMMO YCTpaHSTh BCe (haKTOPbI, KOTOPble MOTYT OTBJIEKATh
BOAMUTEJNS OT Mpouecca ynpapieHus aBromobwieM. KoHTposnb 3a co0-
JoAeHueM mapiipyTta Ha akpaHe GPS-npuemMHuKa cHUXaeT BHUMaHUeE
W MOXKET TIPUBECTH K TSKEJIBIM ITOCICACTBUSIM. B aTOM Citydae HeoOxo-
MBI 3BYKOBBIE MPEAYIPeXIaIoIIMe CUTHAIbI, UHOOPMUPYIOIIUE BOIU-
TeJIST O MPUOIMKAIOIIEMCsI TIOBOPOTE, CXOIE C MapllpyTa WIM CKOPOM
MPUOBITUY B TYHKT Ha3HaueHUs. B coBpeMeHHBIX MpHEeMHHMKAX 3BYKO-
Bble CHUTHAJbl 3aMEHEHbl Ha TOJOCOBBIE IIOACKAa3KU, COOOILAMOIINe
CKOJIbKO METpPOB OCTaJIOCh JO0 IIOBOpOTa WJIM 10 KOHEUHON TOUYKHU
(cM. 1. 4).

ITyreBbie Toukn (Waypoint) — TakuMX TOYEK IOJKHO ObITh HE MEHEE
500. OnucaHue Kaxaoil TOYKM BKIHOYAET Ha3BaHME (PEKOMEHIyeTcCsl
He MeHee 6-1 CMMBOJIOB) M MKOHKY JIJIsI OTOOpaXKeHusT Ha Kapre. [1yTte-
Basi TOYKa MOXET ObITh MCITOJIb30BaHA KaK KOHEYHbIM MyHKT Ha3Haye-
HUS MPU pacyeTe MaplipyTa.

Toukn mnrepeca POI (Point Of Interest) Mo cytw SBISIIOTCS ITyTe-
BBIMM TOYKaMHU, KOTOPBIE XpaHSATCA BO BHYTpEHHE MaMATH TIpUeMHUKA
U HEJOCTYIHBI IS peAakTHpPOBaHMS Mojb3oBareieM. M3HavyalbHO B
naMsITU COIEPXKUTCS HecKoJabKo Thicsy POI pasHbix 00bekToB: A3C,
noctel JI1IC, aBTOMacTepckue, Mara3uHbl, pecTOpaHbl, OTEJIU, pa3Biie-
KaTeJlbHBIE HEHTPHI U T. II. bubIMoreka TOYEK MOXET IOITOJHSTHCS C
¢dupmennasix CD. CoBpeMeHHBIE KapTorpaduyeckme 06a3bl copepxkaT
WH(pOPMaIINIO HE TOJBLKO O MECTOITOJIOKEHMM, TOYHOM alpece M Ha3Ba-
HUM 00beKTa, HO Takxe Tejle(OH, MO KOTOPOMY MOXHO CBSI3aTbCSl U
YTOUHUTb HYKHYIO MH(pOpMaIIUIO.

Tpexku (Track) — aBTOMaTMyecKy 3aMMCHIBAEMbIM B MaMSITh MPUEM-
HUKa IMyTh, MPOMIEHHBIN Toab30BaTeeM. [Ipu nmepenoasHeHUn mamsITu
HOBBIE JaHHBIC 3aIIMCBHIBAIOTCS MOBEPX CTApbIX, T. €. HAYajJo IyTU CTHU-
paercd. CumTaeTcs, UTO KOJUUYECTBO COXPAHSIEMbIX TOUYEK B TpeKe
J0KHO ObITh He MeHee 2000; B COBpeMEHHBIX MOJEJSIX 3TOT MmapaMeTp
yeeaunueH 1o 10000. HekoTtopble MpueMHMKHU MO3BOJSIIOT HAaCTpauBaTh
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2. CnyTHukoBbie HaBuraunoHHble cuctemsi (CHC)

YacTOTy 3aIllMCU TOYEK, BHIOPAB OAMH M3 MTapaMeTpPOB Ieproaa 3aIlucCu:
aBTOMAaTUYECKM, TI0 BPEMEHM WJIM 10 PACCTOSIHUIO MEXAY COCETHUMU
Toukamu. Bo MHorux npueMHukax Garmin peajim3oBaHa pacCMOTPEH-
Hasl paHee dyHkumst TrakBack, mo3Boisiolasi mojib30BaTe 0 MOBTO-
PUTh NPONAECHHBIN MyTh B 000MX HampaBIeHUSIX.

HNutepdeiic. HecmoTpss Ha caMoa0CTaTOYHOCTh aBTOMOOMJIbHBIX
GPS HaBuraropoB, uHtepdeiic ux cpsisu ¢ [1K mo3BossieTr coxpaHsITh
TOYKM, TPEKU, MapUIPYyThl U APYryMe JaHHbIE Ha KoMIbioTepe. MoXHO
TaKkKe 3arpyXarb B IMPUEMHUK KapThl, TOYKH, MapIIPYyThl, COXpaHEH-
HBIe paHee WM TI0JyYeHHbIE OT APYrux mnojb3oBareneit GPS-nipuem-
HUKOB. B paHHUX MoOeNsiXx HAaBUTaTOPOB HMCIOJb30BaJICSd MeIJEeHHbII
COM-niopt, HO Bce HOBble Moneau ocHaiuaiorcss USB-unrtepdeiicom,
KOTOpBIA paboTaeT 3HaYUTEIbLHO ObICTpEE.

Buemnee nuranue. Mcronb3oBaHWe B HABUTaTOpaxX MOILLHBIX ObICTPO-
JEWCTBYIOLLIMX MUKPOIIPOLIECCOPOB U KOHTPACTHBIX LIBETHBIX 9KPAHOB C
MOACBETKON TpeOyeT MOBBIIIEHHOIO MOTPeOeHUsI SHEPTUH, YTO B pac-
CMaTpUBAeMOM Cllyyae JOCTUTaeTcsl TpUuMeHeHneM OOpPTOBOM ceTy MuTa-
HUs aBToMOOWIs. IlomkimioueHre OOBIYHO OCYILIECTBISIETCSI K pa3beMy
MPUKYpPUBATEISI, TOTOMY MPU MOKYIKE HaBUTraTopa HeoOXoauMMo oOpa-
TUTh BHUMaHKWE Ha HaJIMYMe B KOMIUIEKTE COOTBETCTBYIOIIUX KaOeeil.

BHemnsasa anrenna. B ycioBusix cagoHa aBTOMOOWIIS, IlIe 4acTh Heba
3aKpbIBACTCS KPbIlIEH, KOJUYECTBO BUAMMBIX CIIYTHUKOB MOXET ObITh
OTPAaHUYEHO Y HEJAOCTATOUYHO ISl YAOBJIETBOPUTEIBHOIO pacyeTa KOop-
IvHaT. boiee TOro, HeKOTOpble MOIEIM COBPEMEHHBIX aBTOMOOMIEH
HUCTIONB3YIOT JIOOOBBIE CTEKIa C OOOrpeBOM (arepMajibHble CTEKIa),
HETpOHUIIAEMbI€ [IJII HaBUTAlLIMOHHBIX CUTHaIOB. JIJIS TakMX clydaeB
JOJDKHA OBITh MpPeayCMOTpeHa BO3MOXHOCTb MonkiaodeHus: K GPS-
MPUEMHUKY BHEIIHEW aHTEHHBbI, KOTopasi, Oyay4ud yCTaHOBJIEHHON Ha
Kpblllle aBTOMOOWIISI, o0ecrieunBaeT 0osiee KaueCTBEHHbIM M HaaeXHbII
MpUeM, TO3BOJISISI OMNpPENesITh IO3ULMIO JaXe B TYCTOM Jiecy WIN
BOJIM3U BBICOTHBIX 3IaHUIA.

Kpennenue. 115 6e3omacHoii e3nbl 1 KoMbopTHOM HaBurauu GPS-
MPUEMHUK HEOOXOAMMO HaleXXHO 3aKpeNuTb B CaJOHE aBTOMOOWIIS.
IIpu 3TOM NMpUEMHUK HYXKHO PAaCIOJOXUTh TaK, YTOObI, C OJHOU CTO-
POHBI, €r0 3KpaH ObUT BUIIEH U YMTAeM BOIUTEIEM B YCIOBUSIX Pa3Ind-
HOIl OCBEILIEHHOCTH, a C APYroi, obecrneynBajcsd MpueM HaBUTallMOH-
HOTO CHUTHaJIa B CJlydyae MCIOJb30BaHUSI BCTPOCHHON aHTEHHHBI.

IBetnoii TFT akpan Takux pa3MepoB, YTOObI BOAUTEIb MOT YETKO U
OBICTPO BOCIPMHMMATb BBIBOAMMYIO WHGpOPMALIMIO, a TakXKe JEerko
BbIOMpaATh KOMaH/Ibl CEHCOPHBIMUA KHOTIKAMU MEHIO.
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IMonkmouenne naTunkoB (dead reckoning), HarmpuMep CIUIOMETPa U
yIJIa TIOBOPOTa PYJIsi, TO3BOJSIONINX B ClIydyae BPEMEHHOM <«IIOTepH»
CIIYyTHUKOB PAaCcCUMTHIBATh TPACKTOPUIO IBMKECHUS aBTOMOOWIIS Jaxe B
orcyrctBun GPS-curnama. Ilpym ucnonb3oBaHUM CIEAATU3UPOBaH-
HBIX TUPOCKOIIOB MJIM MHEPLUHMAIBHBIX JaTYNKOB TOUHOCTH TTO3UIIMOHN-
POBaHUS B TaKMX CIydasX 3HAYMTEIbHO YJIyYIIAETCS.

2.6. HekoTopblie npumeHeHus CHC

GPS texHonmornu, B o011IeM ciIydyae, MOTYT HaiiTU IpUMEHEHME Be3e,
KpOME MECT, II¢ HeJIb3sl MPMHUMATh CITYTHUKOBBLIE CUTHAJIBI, T. €. B 3[1a-
HUSX, MOM 3eMJIeH, 1o Bomoi M T. m. JItoboil, KoMy Hy>XKHO 3HaThb, TIe
OH HaXOAWTCI M OTKyHa TIPUIIe]T, KaK eMy J00OpaThest 10 HY’KHOTO MeCTa,
C KaKOil CKOPOCTbIO OH JBMKETCSI U KOrJa Jo0epercs J0 LEIU, MOXET
JIETKO TIOJIb30BaThCs IPEUMYIIeCTBaMU, npenocTaBisieMbiMu GPS.

B kauecTBe HaBUrauMoHHOTO obopynoBaHuss GPS Haxomut mpume-
HeHHMe B aBMAlMM (Ha KOMMEpPYECKUX W JIIOOUTEIHCKUX CaMOJIETax),
B MOPCKOM MpPO(EeCCUOHATILHOM U JIIOOUTENbCKOM CYIOBOXIEHUU,
B aBTOMOOWJISIX M aBTOMOOWIBHOM TpaHCIIOPTE, CpeaM Jo0OUTeei
Telrero, TOPHOTO, BOAHOTO WM JIBDKHOTO TypHU3Ma, CPeIr OXOTHHMKOB,
pBIOOIOBOB U BEJIOCUIIEIUCTOB.

JocTaTOYHO MHTEPECHBIM SIBJIsIeTCcS Mcmonb3oBaHue GPS yueHBIMM
U UCCIEeIOBaTEIIMU B KAayeCTBE MCTOUHMKA TOYHOTO BpeMeHU. Jleiic-
TBUTEJIEHO, KaK YK€ TOBOPWJIOCH paHee, ONpelesieHre BpeMeHU Ipo-
XOXIECHUS paJMOCUTHAJIA JIEXXUT B OCHOBE CaMOi UIeU UCITOJIb30BaHUS
GPS. C 27001 LIeNbI0 BHYTPEHHUE Yachl MPUEMHUKA MOCTOSIHHO CUHX-
POHUBUPYIOTCI C TIPELU3UOHHBIMU aTOMHBIMM YacaMW, YCTAHOBJIEH-
HBIMM Ha CIIYTHUKAaX. DTO MO3BOISIET 00EeCIIeYUTh TOUHOCTh U3MEPEHUS
BpEMEHHU IO I0JIE MUKPOCEKYHI M TIPU MPOBEICHNN HAYYHBIX 3KCITe-
PUMEHTOB CTAHOBHUTCS BO3MOXHBIM ITOBCEMECTHO HMMETh abCOJIOTHO
TOYHBIE OTMETKM BPEMEHMU.

Baxnoe mectro 3aHuMaeT GPS B paborte cnacarenbHbix ciyx6. ITpu
3TOM wucmnojib3oBaHue GPS-TexHomOrMii MO3BOMSIET CYILIECTBEHHO
COKPAaTUTh 3aTpaThl, CBSI3aHHBIC C TTOMCKOBBIMM paboTaMW M 3HAYM-
TEJIbHO COKPATUTh BpeMsl IIPOBEISHUS CIlacaTeIbHbIX OIepalnii.

B Hacrosimee BpeMs CyIIECTBYET OKOJIO TBICSYM Pa3IMYHBIX MOJE-
neit GPS-npueMHUKOB OoJjiee 4eM IOJIyTOpa COTEH IIPOU3BOIUTEIICH.
Brimmyckaemble GPS HaBuraTtopbl 4acTo OPMEHTHPOBAaHBI Ha BITOJIHE
KOHKpPETHBIE MMPUMeHEeHUs. McXoms U3 3TOro KpuTepusl MOXHO, BbIIe-
JIUTh «memexoaHbie» HaBuratopbl (eTrex, Geko, GPS 12), «aBroMo-
owibHbie» (GPSMAP 176 u 276), “mopckue” (Raychart, Chartmaster).

106



&«

«COJIOH»

2. CnyTHukoBble HaBuraunoHHslie cuctemsl (CHC)

Bbonee ynusepcanbHbiMu gapisiotcss GPS 111+ u V, eMap u GPSMAP
76, GPSMAP 60C, Garmin Quest 1 1p. B To ke BpeMs MMeeTCs 1LIebIiA
psio KOMOMHUPOBAHHBIX YCTPOHCTB, coueTaomux ¢yHkuuu GPS-
HaBuratopa u yacoB (Casio ProTrek PRT-2GP), GPS-npuemHuka un
GSM-tenedona (Benefon ESC!, Benefon Track, Garmin Navtalk II).

PaccmoTrpuM HeKOTOphIe CUCTeMBI ¢ ucroiab3oBaHueM GPS texHo-
JIOTUH.

ECDIS — snekrpoHHast KapTorpadudeckas nH(popMallMoHHas CUC-
TeMa, TpeaHa3HayeHHasl IJIsi OTOOpakeHUsI KapT M MECTOIOJIOXEHUS
CylHa, MPOKJAAKW TpacChl ABUXEHUS U KOHTPOJS OTKJIOHEHUU OT
3aJaHHOTO MaplIpyTa, BbIUMCICHUs O€30MacHBIX KYpPCOB, MPEeIypex-
JEHUST CyIOBOIUTEST OO OMACHOCTM, BENEHMUSI CYJOBOIrO XypHaia,
yIIpaBJI€HUs] aBTOMUJIOTOM U T. TI.

ECDIS coctouT M3 Tpex OCHOBHBIX 2JIEMEHTOB — LIM(MPOBBIX KapT,
3aMMCAaHHBIX HA KaKUX-JIMOO HOCUTENSIX (B OCHOBHOM Ha KOMITaKT-AuUC-
Kax), npuemMHuka GPS u KoMmbloTepa ¢ COOTBETCTBYIOIIMM IIpOrpaM-
MHbIM obecriedeHueM. OHa NMpUMEeHsIeTcsl Ha OOJIbIIMX cyaax npodeccu-
OoHaJibHOTrO (hbjI0Ta, OAHAKO HAa MaJlbIX cyldax (KaTepax, MOTOPHBbIX U
MapyCHBIX SIXTaX, HEOOJBLIMX PBLIOOJIOBHBIX OOTaX) €€ MCIIONb30BAHUE
CBSI3aHO C OOJIBILIMMU TPYAHOCTSIMM M3-3a HEIOCTaTKa MecTa U HeoDOXo-
JVMOCTH 3alllUThl KOMITBIOTEpA OT BOIBI, BIArW W coju. [lostomy mist
Majioro (oTa ObLIM CO3IaHbI CHELMATIbHbIE MPUOOPHI, U3BECTHBIE MO
pa3HbIMU Ha3BaHUSIMU: KapTIUIOTTEPbl, HaBUTalMOHHO-KapTorpagpuiec-
KVe CUCTeMbl, HaBUTAllMOHHBIE LIEHTphl U Ap. OHU comepxkaT B TepMe-
TUYHOM Kopityce npueMHUK GPS, KoMmbloTep ¢ HaBUrallMOHHOM Ipo-
rpaMMOI U MUHMATIOPHBIA HOCUTENb KapTorpadguiyeckoil uH(opmaimu.

Hocutensamu kaprorpadudeckoit MHGOPMaLMKU IS TAaKUX CUCTEM
SIBJITIIOTCS] MUHU-KapTpuIKU. EciM Ha Ja3epHbIX KOMIMAKT-AUCKaX
3aIMCHIBAIOTCS OO0JbIMe 0a3bl 3JIEKTPOHHBIX KapT, TO HA MUHM-KapT-
pUIKax OOBIYHO 3aMMCBIBAIOTCS HAOOphl KapT OTHAENbHBIX PaiiOHOB,
KOJIMYECTBO KOTOPBIX 3aBUCUT OT EMKOCTM KapTpumaxka. Tak, Hanmpumep,
onuH Kaptpumk C-Map NT+ MoxkeT comep:KaTh KOMILIEKT KapT A30BC-
koro u YepHoro mopeii. KctaTu, KoJUIeKIMsI KapTpUIXKeid 3TOro Tuma
obnamaeT HaMOOJBIIMM ITOKpBITMEM MupoBoro okeaHa. B ee cocraB
BXOJISIT TaKXKe 2JIEKTPOHHbBIE KapThl OTE€UECTBEHHBIX PETMOHOB: Jlagoxc-
koro u Onexckoro o3ep, @uHcKoro 3anuBa, bapeHuesa, benoro, A3os-
ckoro, YepHoro u Kacnuiickoro mMopeii; akBaTOpuii, HMpuIeramoimux K
JaapHeBocTOuHOMY mobepexbio Poccun. Kaptpumku C-Map NTH+
MPOU3BOIAITCS MexXIyHapoaHoit KommnaHueit C-MAP, npeacraBurenem
kotopoii B Poccuu ssnsiercst pupma «C-MAP Poccusi».
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CylIeCTBYIOT TakxKe KapTPUIKM, YOIOOHBIE UISI KOPOTKMX <«IIPOTy-
JouHblx» pelicoB (Local), mias mepexoooB Ha CpedHUE PacCTOSIHUS
(Standard) u mng muTtenapHbIX myTewectBuii (Wide). Hanpumep, eciu
Ha omHoM Kaptpumxe S (Standard) pasmematorcst Kaptel OHEXCKOro
wnu Jlamoxckoro o3zep, To B cocTaB Kaptpuaka W (Wide) BxonsiT ogHoO-
BPEMEHHO KapThl 000MX 03¢P M BOCTOYHOTO yyacTKa PUHCKOTO 3a/IMBa.
CrieliMajibHO 111 pbIOAKOB BBIMYILIEHBI KapTPUIXKU, BKIIOYAIOLIVE B
ce0s1 OaTmMeTpuyeckue maHHble. bombimmHcTBO Kaptpumkein C-MAP
NT+ coaepxaTt nmopToByo MHGOpPMaLMIO U UHGPOPMALIMIO O MPUIMBAX
U OTJIMBaxX, KOTOpas MOXET OBbITh BbIBEIEHA IOJIb30BaTEJEeM Ha IMCII-
Jei miaoTrepa. B cocTaB ogHOro KapTpuaka MOXET BXOIUTh OoJiee
150 37eKTpOHHBIX HABUTAIIMOHHBIX KapT M TIAHOB TTOPTOB Pa3IMUHBIX
maciutabos (ot 1:1500000 mo 1:1500).

CrnetanbHbliii Ttojb3oBatenbekuii KapTpumak (USER C-Card) nos-
BOJISIET 3aIlMcaTh KOOPAMHATHI JIIOOBIX TOYEK, KOTOPhIE MOTYT ITOHAIO-
OUTBCS B CIEOYIOIIEM IT0X0le, OyIb TO pecTopaH Ha Oepery Wiu MecTo
JUTST TIOIBOJHOTO TLJIaBaHUS.

CrnemyeT 3aMeTUTh, YTO ICTOYHUKAMM JTAHHBIX VTSI 3JIEKTPOHHBIX KapT
C-MAP sgpnsiorcst ouliMaabHble KapThl, BbIIyCKaeMmble I'uaporpadu-
YECKUMHU CTyk0aMu, COOCTBEHHOE MPOU3BOACTBO MO I0rOBOPaM C TAKUMU
CITy>k6aMu, o1 poBKa MaTepHUaIOB CheMKI MaJIbIX TaBaHel IIpH OTCYTC-
TBUU O(PUIIMATIBbHBIX OyMaXKHBIX KapT (110 3aKa3y MECTHBIX BlacTeil).

Kaprorpaduueckass 6aza gaHHbix NT TmogBepraeTcs perysipHOi
KOPPEKTUPOBKE TIO M3BEIICHHMSIM MopeluiaBateneii. HoBble BEITTyCKHU
6a3bl gaHHbIX NT mpousBoasaTcs TpuxKabl B roa. Ilonb3oBarenb MOXeT
OOMEHSITh CTapblii KapTPUIX Ha OTKOPPEKTUPOBAHHBIN (BIpPOYEM, KaK
U TIPUOOPECTU HOBBIKM), MpocTo obpaTuBlIKCch B opuc «C-MAP Poc-
CHSI» WJIM K OMHOMY M3 IHJICPOB.

151 mpeaBapuTebHOTO HABUTALMOHHOTO TJIaHWPOBAaHUST Ha TOMalll -
HeM IIK ¢ ncnoms3oBannem C-MAP NT+ mpegna3HadyeHa mmporpaMma
PC Planner NT, pyHKUMSAMU KOTOPOU SIBJISIIOTCS ITPOCMOTP KapT, Mac-
1ITAaOMpOBaHKe, CO3JaHMe MOJb30BATEILCKUX OTMETOK, IJIaHUpOBaHUE
MaplipyTa, TpoCMOTpP MPOMIEHHOTO MyTH U 1p. (cM. TJ1. 3).

Kaprmnorrep (WM HaBUTAUMOHHBIM LIEHTP) — 3TO (PYHKUMOHAIBHO
3aKOHYEHHBI TMpUOOp, comepxkallivMii B BOAOHEIIPOHUIIAEMOM KOpPITyce
npueMHUK GPS (B HEKOTOpBIX MOAEISIX NMPUEMHUK MOXET OBbITb W
BBIHOCHBIM), KOMITBIOTEp C HABUTAIIMOHHOW IIPOrpaMMOI, MOHOXPOM-
HbII WM 1IBETHOM OUCILIEH, KJIaBUATypy Ul YIpaBiIeHUsS U pa3beM IS
MOJAKIIOUYEHUST KapTpuaxka. B HekoTopbix Mopensx npueMHUK GPS
OTCYTCTBYET, a MH(POPMALIMI O COOCTBEHHBIX KOOPIUHATAX TTOCTYITaeT OT
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BHEIIIHEro McroyHuka. OOs3aTeIbHbIM 3JIEMEHTOM SIBJISIETCS TIOPT JUIST
BBOJa-BbiBoAa MHGpopMmauuu B popmatre NMEA-0183 (cMm. pazn. 2.3).

TunuuHbEIM KapTIUIOTTEPOM SIBJIIETCSI IOITyJIIpHas Moneiab Raychart
520 ¢ MOHOXPOMHBIM AucIieeM U ero aHaimor Raychart 530 ¢ uBeTHBIM
aHTIIMIICKOM KommaHmm Raymarine. O6a KapTioiottepa wnMmeoT 12-
KaHaJIbHBIM GPS-npreMHMK cO BCTpPOEHHOM aHTEHHOM, TaK Ha3bIBAEMYIO
CHUCTEMHYI0O MUPOBYIO KapTy, BO3MOXHOCTb XpaHeHust 1000 myTeBbIX
toyek 1 20 MapupyroB. KapTIioTTepsl MMEIOT ITUCIUICH pa3MepoM 7»,
nutanue 10,7...44 B, rabaputh 223 x 205 x 152 mm, Maccy 3,5 kr. Iloxn-
pOOHBIE KapThl KaKOro-Jinb0 KOHKPETHOTO paiioHa BBOMATCS C KapT-
puIXa.

Kak m Bce HaBUTATOpHI, KapTIDIOTTEPHl CHAOXEHBI MHOTOYMCIIEH-
HBIMU TI0JIb30BaTEILCKUMU (DYHKIIUSIMU, B YACTHOCTU:

MOV (Yenosek 3a 60pTOM) — IO3BOJISIET 3alIOMHUTb MECTO YIIaB-
IIIero 3a OOPT YeJIoBeKa M MepeBeCTH KapTILIOTTEP B PEKUM HaBUTAIIAM
Ha TOYKY IMaaeHMSI.

HOME, Find ship unu Ship (Bo3Bpar kK cyaHy) — oToOpaxeHue
yJacTKa KapThl ¢ METOIOJIOKEHUEM CYIHA; MCITOIb3YyeTCs TIpU ToTepe
OTMETKM CyIHa.

HaBuraunoHHble CUTHadbl TpeBOTW (MpeaynpexaeHuit) — A0mo-
HUTEIBHBIMUA TIPUYMHAMU K BBIPAOOTKE TAaKWX CHTHAJIOB MOXKET OBITh
HeJI0CTaTOYHas INIyOMHaA U apeiid cyaHa Ha SIKOpeE.

DX0JIOT — (YHKIMS, MO3BOJSAIONIAS CUUTBIBATh C KapThl TEKYLIWE
3HAYeHUS TIYOMHBI U OTOOpaXkaTh UX Ha 2KpaHe.

Kaxnapiii KapTIioTTep COAEPKUT HaObop MHGOPMALIMOHHBIX HaH-
HBIX, 00bEM M COJAEpPKaHKWE KOTOPOIO MOTYT ObITh Pa3IMYHBIMU B pas-
HBIX Monelsix. Yacte mHGpOpPMalMOHHONW 0a3bl BBOOWUTCSA TIPU TIPOU3-
BOJICTBE MPUOOPOB, a OCHOBHAS YaCTh IOCTYIAeT BMECTE C JIEKTPOH-
HOM KapToy parioHa.

OCHOBHYIO YacTh 6a3bl JaHHBIX COCTABJISICT HABUTAIMOHHAS WHGOP-
Manus, obsi3aTeJIbHO MPUCYTCTBYIOLIAs B KaxiaoM Kaprtruiortepe. Crona
BXOAIT CBEIEHMST O TIyOMHAaX, HABUTALIMOHHBIX OMACHOCTSIX, HaBUTallv-
OHHOI 00CTaHOBKE, Ha3BaHMS OCTPOBOB, 3aJIMBOB, IIOPTOB U T. M. Takwme
JaHHBIE OOBIYHO BBIBOASTCS aBTOMAaTUYEeCKM B MH(MOPMAIIMOHHOE OKHO
MpU HAJIOXEHUU Kypcopa Ha JHaHHbIA OOBEKT WJIM, B HEKOTOPHIX MOJe-
JIIX, TIPY TIOMMaJaHUM OTMETKHM CyIHA B YCTAHOBJICHHYIO OOJIACTh OKOJIO
oobekTa. I1pu XeaaHUM MOXHO MOJIydUTh OoJiee TToAPOOHYI0 UHGpOpMa-
LIMI0 00 OTMEYEHHOM OOBEKTE: BBICOTY, LIBET M XapaKTEPUCTUKU OTHEi
MasikoB, OyeB M BellleK; XapaKTepUCTUKN paifOHOB TIJIaBaHMS, CBEICHUSI
0 HAJIMYMU 3alpETOB Ha TUIaBaHUe, PHIOHYIO JIOBJIO M T. TI.

109



«

«COJIOH»

Kapnawyk B. U.

Bropoii 6J10K JaHHBIX MOXKET COIePXKaTh CIIUCOK MOPTOB U YKPHITUI
JJIS1 JAaHHOM KapThl C PAacCTOSHUSIMU 0 CydHA M HalpaBJIeHUSIMUA Ha
HUX; UX XapaKTepUCTUKU (Haauuyue TeaedoHa u tejaerpada, O0JIbHULIBI,
He(dTebas3bl; 0COOEHHOCTM akBaTopuu). Hepeako CcHHUCOK MOPTOB
BBICTPAMBAETCS MO BO3paCTaHUIO PACCTOSIHUM 0 CylHA, YTO MO3BOJISIET
B cllyyae HE0OOXOIMMOCTU OBICTPO BbIOpaTh OJMKalilliee yKpbITHE.

YnpapieHrue BceMU KapTIUIOTTepaMM OCYILECTBIISIETCST Yallle BCEro ¢
TIOMOILIBIO MEHIO U (DYHKIIMOHATBHBIX KiiaBull. [1pu sToM ycTaHaBiIMBa-
I0TCSl HEOOXOMMbIE HACTPOWMKM AUCILIES, TPACChl, €AUHUL] U3MEPEHUs,
OXpaHHBIX 30H, CO3MAIOTCSI MapPIIPYThl U MyTeBbIe TOUKM (CM. L. 3).

JBUXKEeHWEe cyaHa OToOpaXKaeTcsl Ha AWCIIee OMHUM U3 JBYX CIIOCO-
00B. B mepBoM ciydae ero oTMeTKa OCTAaeTCs HEIOABUKHOM B LIEHTPE
aKpaHa Ha (poHe OBMXKYIIEICS KapThl; BO BTOPOM CJIydyae OTMETKa JIBU-
JKETCsl OT LIEHTpa K Kparo dKpaHa U IO JOCTHKEHUU €ro BO3BpalllaeTcs
Hazaa OJHOBPEMEHHO CO CABMIOM KapThl. IIpu HEOOXOAUMOCTU MOXKET
0TOOpaXaThCsl TPACKTOPHUSI OBMXKEHHUS CYIHA M €ro TeKyIrue KOOpIu-
HaThl.

Baxnyo posib B paboTe ¢ KapTIioTrepoMm urpaeT Kypcop. C ero
TIOMOIIIBIO PEIIAETCSI MHOXKECTBO 3a/1ay: M3MEepeHUe a3uMyTa 1 JajJbHO-
CTU N0 OOBEKTOB, OMpeleIeHUEe MX KOOPAWHAT, CO3AaHUE IyTEeBBIX
TOYEK W MaplLIpyTOB, MOJyYeHMEe HH(GOpPMALUMU U MHOTOe Jpyroe.
Hamnpumep, ecau B xozie TjlaBaHUsI BO3HMKAET HEOOXOMUMOCTh OTpeie-
JIEHUSI PacCTOSIHUS JO KaKOro-to odbekTa Ha Kapre (0aHKHU, BEIIKH),
TO JOCTaTOYHO HAaBECTU IMepeKpecTue Kypcopa Ha 3Ty TOUYKY, U B
nH(OPMAIITMOHHOM OKHE TOSIBATCS €€ KOOPAMHATHI, a TAaKXKe TaTbHOCTh
M HampapjJIeHWe OTHOCUTEJIbHO CyIHA. AHAJIOTMYHBIM 00pa3oM C ITOMO-
1IbI0 Kypcopa TMoJiydaloT MH(pOpMaluilo o0 OTMEUYEHHBIX Ha KapTe
Ha3BaHUSIX OCTPOBOB, HACEJIEHHBIX ITyHKTAX, IOPTaX, O HAaBUTAIIMOH-
HOi1 oOcTaHOBKe, IMyoMHax U T. . OYeBUIHO, YTO paboTa ¢ KapTIUIOT-
TEpPOM MPaKTUYECKM HE OTJIrMYaeTcs OT paboThl C HABUTALIMOHHBIMU
nporpaMMaMu, pacCCMOTPEHHBIMU B I11. 3 U 4.

B coBpeMeHHbIX KapTILUIOTTepax IMpy IJIaBaHUU MO MapIIPYyTy KOHT-
POJIb OTKJIOHEHUSI OCYILIECTBIISIETCS] ABYMSI CIIOCOOaMU: IO MOJIOKEHUIO
OTMETKM CyIHa Ha MPOJIOXKEHHOW Tpacce IBIKEHUS WA C ITOMOIIBIO
CIlelIMaJbHbIX I'paduueckrux MHAMKaTopoB. HekoTtopbie Momenu Kapt-
IUIOTTEPOB MOTYT OOBEIMHSITH Ha OZHOM 3KpaHe oba pexuma, 4YTo
nenaer Oojiee YIOOHBIM CYIOBOXIEHHME B CIIOXHOW HaBUTAIIMOHHOM
obcraHoBke. Kpome Toro, rpaduyeckue WHIMKATOPHI MO3BOJISIOT
MOJIb30BaThCsl MPUOOPOM Kak OObIYHBIM npueMHuKoM GPS B Tex mec-
Tax, s Kotopbix KapTel C-Map NT oTCcyTCTBYIOT.
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Ecnu mapuipyr cosgman 3abimaroBpemeHHo Ha IIK m xpaHurcsa B
naMsITi nprubopa, TO Yepe3 MEHIO BXOIOSIT B OMOJIMOTEKY MaplIpyTOB,
HaXOIST HY>XHbBII U aKTUBUPYIOT €r0 OAHUM M3 MMEIOLLIMXCSI CITOCOOOB,
1ocJjie Yero Ha 3KpaHe OTOOpa3UTCSd y4aCTOK KapThl C MPOJIOKEHHBIM
MapILIPyTOM W KapTIUIOTTEp mepeitner B pexkuM HaBurauuu. I[pu stom
B OKHE ITAHHBIX MOSBATCS 3HAYCHMS HAIpPaBJICHUs Ha MEPBYIO ITyTEBYIO
TOUKY MaplipyTa, JaJbHOCTb IO Hee, BpeMsl B IyTU, BpeMsl MPUOBITHUS
U OTKJIOHEHMSI OT UCTUHHOTO Kypca. [lo mpuOBITUM B TMEPBYIO TOUKY
npubOp aBTOMATUYECKU MEPENIET B PEeXUM IBUXKEHUS K CIeIyrolIei
TOYKE U T. M., BIUIOTb M0 MPUOBITUS K KOHEYHOMY ITyHKTY ILIaBaHUS.
TTpubnukeHue K TOUKE Ha OMpeae/IeHHOe PaCCTOSTHUE MOXET 10 KeJsa-
HUIO COIPOBOXIAThCSI 3BYKOBBIM CHUTHAJIOM OJZHOBPEMEHHO C TOSIBJIE-
HUeM cooOlleHUsI B MHGOPMAalMOHHOM OKHE 3KpaHa.

Hapurauust mo myTeBbIM TOUYKaM SIBJSIETCSl YACTHBIM Cyvyaem Iuia-
BaHUS MO MapIUIPyTy, MO3TOMY METOABI MCITOJIb30BaHUS KapTILIOTTEpa
B BTOM CJIy4yae aHajJoruvHbl. [TyTeBble TOUKM MOTYT cO3/1aBaThcsl 3a0J1a-
roppemMeHHO Ha IIK M XpaHUTBbCA B maMsaTU HpuOoOpa, OTKyda OHU
MOTYT M3BJIEKaTbCsl, aKTUBUPOBAThbcd ¢ nomolblo pyHkuuu GOTO u
HUCTIONb30BaThes s HaBurainuu. Co3mgaHue IyTeBBIX TOYEK B XOIe
T1aBaHusl o4yeHb 3((HEKTUBHO OCYIIECTBIISIETCS C MOMOILBIO Kypcopa:
JUISL 9TOr0 JAOCTaTOYHO HABECTU €ro MepeKpecThe Ha HYKHOE MECTO U
HaxaTb KHOKy GOTO — u KapTIUIOTTep TepeiaeT K HaBUrauuu Ha
BBIOPaHHYIO TOUKY.

Kapriiorrep, HecoMHEHHO, yaoOHee OyMaxKHOH KapThl; OH He
MHETCSI, He PBETCs, HE HaMOKaeT, UM JIETKO IMOJIb30BaTbCsl, Y HEro
Oosiee Ooratble MH(GOPMALMOHHBIE BO3MOXHOCTU. OmHaKo OymaskHast
KapTa OCTaeTcsl 10 HACTOSIILMIA AeHb, HAPSIAY C BAXTEHHBIM XXYPHAJIOM,
OCHOBHBIM JTOKYMEHTOM MoperulaBaTesis, 10 KOTOpbIM, B clydyae aBa-
puu, OyayT pa3doupaTbCs KOMITIETEHTHbIE OpPraHbl.

Cucrema «I'oHen» paspaborana HMUW tounwix mputcopos u HITO
MPUKJIAAHOM MEXaHWKM; OHa OasmpyeTcsd Ha 45 HU3KOOPOMTAIHHBIX
cryTHUKax (9 ammaparoB B AT IUIOCKOCTSIX) M pacCuMTaHa Ha obciy-
KuBaHue Oonee 1,5 MuiH mosb3oBaTesieil. TeXHOMIOTMYECKNEe peIIeHUS
IO3BOJISIT O0ECIIEYnTh Tepeaady AaHHBIX CO CKOPOCThio 10 9,6 Kout/c
B ipsiMoM U 10 64 K6ut/c B 06paTHOM KaHae.

CucreMa mpeaycMaTpuBaeT CJEAyIOLME CXeMbl Iepeaayr HHdop-
MalliH TI0 CEeTH:

— PpEeTPaHCISANMUSA B 30He OOCTY>XKMBaHUS OTHOTO CITYTHHKA;

— IIEPEeHOC JaHHBIX MeXIy aOOHEeHTaMU 4Yepe3 CIIyTHUK (pexkuM

«IIOYTOBOTO SIIIIUKA»);
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— PpEeTpaHCALUS Yepe3 HA3eMHYIO CTaHIIUIO;
— peTpaHCIsILUSl Yepe3 MarucTpajibHble KaHajlbl Ha3eMHOW WU
CIIyTHUKOBOI CBS3H.

B pexume «mMoyTOBOro siuMKa» OTIPABUTENb IMEPENAET CIYTHUKY,
HaxoAsIIeMycsl B 30HE PaJUOBUAMMOCTU, COOOIIEHUE «B KOHBEPTE» C
HOMEpPOM 30HbI OOCIY>KMBaHMSI M aapecoM TosydyaTess. 3alnucaHHOe B
namMmsiTb OOpTOBOIO OOOPYIOBAaHMUS COOOLIEHME IepemaeTcs Moayda-
TEJII0, KOr/a CIyTHUK TPOJIETAET HAJl YKA3aHHBIM «Ha KOHBEPTE» PETU-
oHoM. Bpemst nmocraBku cooOiueHust B npeaenax Poccuun u CHIT — He
6osee 70 MmuH. OTnepaTUBHOCTD TOCTAaBKM MOXHO CYIIECTBEHHO ITOBBI-
CUTb, €CJIM OPraHU30BaTh Mepenadyy MHGOpMaMKU MeXIy COCeTHUMU
arnmnaparamy WM MCIOJb30BaTh CYTHUKU APYTUX CUCTEM CBSI3U.

CtpykTypy cucteMbl «['OHEll» COCTAaBJISIIOT KOCMUYECKMI CETMEHT,
LICHTPbl YIpPaBJICHMSI CUCTEMOM, PErMOHAJbHbIE CTAaHLIMKM U aOOHEHT-
ckue TepMuHaibl. LIeHTpbI yrpaBieHUsT CUCTEMOM He TOJbKO obecre-
Y1BalOT OOBIYHbIE (DYHKIIMU, HO M OPTaHMU3YIOT paboTy KaHaJIOB CBS3H,
YCTaHaBJIMBAIOT MPUOPUTETHI JOCTYIA, OCYIIECTBJISIOT KOHTPOJIb OOp-
TOBBIX CUCTEM U TEJEMETPUUECKON MH(OPMAIIMK, a TAKXKE BbITOJIHSIOT
HEeoOXOIMMBbIE BbIYUCIICHUS IS ONPEAEIICHUSI 30H OOCTYKMBaHUSI.

YacTblo apXUTeKTYphl ceTh «['OHell» SIBJISIIOTCS pernOHaJIbHbIe Ha3eM-
HbI€ CTAHIIMU, Kax/asi U3 KOTOPbIX OMHOBPEMEHHO MOXET MCIOJb30BaTh
TpU ciyTHUKA. B (OyHKIIMKW CTAaHIIMM BXOAUT OpPraHU3alvs CBSI3U B peTu-
OHE, B TOM YMCJI€ KOMMYTAallMsl M MapIIpyTU3alMsl MOTOKOB NaHHBIX U
MOJAK/IIOYeHUEe aOOHEHTOB CUCTEMbl K CETSIM OOILero MoJib30BaHUs,
BBIJIEJIEHHBIM BEIOMCTBEHHbBIM PAJIUOCETSIM U JIOKAJbHBIM CETSM.

AOOHEHTCKHE TepMMHAaJbl (CTallMOHApHbIE, MEPEHOCHbIE, MOOUJIb-
Hble, aBTOHOMHbIE, peueBble M MPUEMHbIE) BKJIIOYAIOT B cebsl Majora-
OapUTHBII MpreMoNepeaaTYnK ¢ HeHalpaBJIeHHOM aHTEHHOI, obecrie-
yuBalolleil cBsI3b 0€3 MOACTPONKM M TMoucka. PasnuuHbie Moauduka-
LMY TepMUHaAla KOMIUIEKTYIOTCS YCTPOMCTBaMHU, YUYUTHIBAIOLIMMU
KOHKPETHbIE YCJIOBUS WM TpeOOBaHMS 3KCIUlyatauuu. Hampumep, cra-
LIMOHAPHBIM TepMUHAJ TpeaHa3HaueH sl noakiaoueHus K 1K wim
cetu Ethernet, aBTOHOMHBII ycTaHABJIMBAeTCsl Ha He(Te- U ra3o0MpoBO-
JaX M TI03BOJISIET TIPOTPaMMUPOBATh PEXXMUMEBI pabOTHI M COOp/Tepenady
JAHHBIX OT amlIaparypbl JaTYMKOB, a IPUEMHBIN TPEACTABISET COOOMN
OOBIUHBINA CITYyTHUKOBBIA Meiakep, oOecnevyuBalolIuil MpUeM 0
1 Kout unpopmaumu. ITpy HEOOXOAUMOCTH TEPMUHAIT KOMILIEKTYETCS
HaBUTALlMOHHBIM YCTPOMCTBOM, MO3BOJISIIOLIMM Osarojgapsi cucteMam
Hapuranuun GPS unm I'NIOHACC omnpenemTh MECTONONOXEHNE 00b-
€KTa ¢ TOYHocThio A0 100 Mm.
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B cucteme «['oHel» MmpemycMOTPEeHBI TPU YPOBHS 3alllUThI MHGOP-
Mallii OT HECAHKIIMOHMPOBAHHOIO JOCTYIIA: MCIOJb30BaHMUE CITCIIM-
JBHBIX ITPOTOKOJIOB OOMEHa, aBTOpM3Allvs JOCTyIla M IIPOrpaMMHO-
armapaTHoe u@poBaHue JaHHBIX.

Cucrema  EutelTracs (http://www.esa.com/, www.esrin.esa.it)
ucrnonb3yercs B EBpone, CeBepHoit Adpuke u Ha baxkHem Boctoke.
B cocraB cetm EutelTracs BXomuT ILIeHTpaJibHAasT CTAHIWS W CTAHIIUS
MapIIPYTU3ALNHU («ITOYTOBBIM SIIIUK» CHCTEMBI, PACIIOJIOXEHHBIA BO
®paHuum), a TaKKe HECKOJIbKO CITYTHMKOBBIX TUCIIETYCPCKUX IMTYHKTOB
U MOOWJIbHBIE TepMMUHaIbl. CBA3b C aOOHEHTaMU YCTaHABJIMBAETCS C
TMOMOILIbIO CITYTHUKOBBIX OUCHETYEPCKUX MYHKTOB. CTaHIMS Mapllpy-
THU3aLMK BBIMOJHSIET 00pabOTKY COOOIICHUI M BbIIAeT pa3peuieHue Ha
YCTaHOBJICHWE COeOTUHEHM. JIMcreTdepcKue IMyHKTBI MOTYT OBITh CBSI-
3aHBI CO CTaHIIMEH MapLIPYTU3AIUM 110 TeJle(OHHBIM JIMHUSIM OOIIeTO
nosib3oBaHusl (PSTN) wnu kaHanam cetu nepegauu naHHbiX (PSDN).
OmnpeneneHne MecToIojioXeHus: aboHeHTa B ceTu EutelTracs ocyliuect-
BisieTcs ¢ nmoMolubio GPS-nipueMHuKa.

Cucrema Prodat (www.esrin.esa.it/, www.sat.com/, www. alenia.com)
paspabateiBasiach EBpomneiickum KocMuueckuMm areHTCTBoM (EKA)
HUCKJTIOUMUTENIBHO KaK CUCTeMa Tepeaayd JaHHBIX Ha Cylle. DTo pelleHue
ObLJIO MPUHSITO B COOTBETCTBUM ¢ MpoBeneHHbIMU EKA uccnenoBaHusMu
(PyHKIIMOHANBHBIX 0COOEHHOCTE MOOWMIBHBIX TEPMHHAIOB MOPCKOTO,
CYXOIYTHOTO WM BO3AYIIHOTO OasupoBaHus. COINIacHO TOTYYeHHBIM
pe3yiIbTaTaM, YXyIIleHre TIpueMa Iisi TepMUHAJIOB pa3HbIX TUIIOB 00ycC-
JIOBJICHO YMCTO (PM3NYECKUMU (haKTOpaMM: IJIsI MOPCKMX M BO3MYIIHBIX
TEPMUHAJIOB HauboJiee CUJIbHBIE IOMEXM BbI3BAaHBI MHOTOJYYEBOCTbIO,
a JUId Ha3eMHbIX — WCKAXEHMSIMU, CBSI3aHHBIMU C pebehoM 3eMHOM
noBepxHocTU. PazpaboTka cnelaiu3upoBaHHON ceTH nepeaaun JaHHbIX
IUT Ha3eMHOTO TIpuMeHeHMs Tro3Bomia EKA peamm3oBaTh IpOTOKOI
repenayr JaHHBIX, MHHUMU3UPYIOIINI B KaHaJle CITyTHUKOBOM CBSI3U
BIVSTHUE TUTTMYHBIX TIOMEX, BO3HUKAIOIINX M3-3a pesibeda MECTHOCTH.

B navane (c 1994 r.) cucremy Prodat oGciyXuBaiu CHyTHUKHU
MARECS-A u B2 (Maritime European Community Satellite), 3atem B
1996 1. 6bL1 BBemeH B aKcIutyatanmio cnyTHUK ITALSAT-2 kommaHumn
Alenia Spazio, a B 1997 r. — cnytHuk ARTEMIS, paboratouiuii B aua-
naszoH yacror 1,5...1,6 I'Tu. 3ona o6cayxuBanusg ITALSAT-2 — Bca
EBpona (mo VYpana). HazemHbili cermeHT cuctembl Prodat sasisercs
LIEHTPOM VIIPaBICHUS, CBSI3aHHBIM CO CIIYTHUKOM W Pa3IWYHBIMU
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HazeMHbIMU ceTsIMU. 7151 CBSI3U ¢ LIEHTPaJbHOM CTaHIMEH HMCIOJIb3Y-
ercst C-mmamnaszoH (4...6 I'Tm), a mug cBsI3W ¢ MOOMJILHBIMM aOOHEH-
Tamu — L-auanazon. IlpsiMoit kaHan (LieHTpajibHas CTaHUMST —
MOOWJIBHBIM TepMUHAI) obecIieunBaeT ckopocTh 1,5 Kour/c npu mepe-
Jaye MaHHBIX C BPEMEHHBIM pasdelieHMeM KaHajloB B CTaHmapTe
BPSK/TDM, a o6paTHblit — okojo 600 6uT/c (mimHa COOOIIEeHUS
384 6ut, maketr u3 8 6;J0KOB 10 48 6uT) B cta”Hmapte SS-DMA (komo-
BOE pasiefieHre KaHAJIOB C UCIIOJb30BaHUEM ITUPOKOIIOJIOCHBIX CUTHA-
JIOB).

Cucrema Prodat nmoamepkvBaeT CBsI3b MOOMJIbHBIX OOBEKTOB MEXITY
co00if ¢ ILIEHTPOM YIpaBICHUS M CO CTAllMOHAPHBIMM aOOHEHTaAMU
ceTeil oOuero rnojb3oBaHus. MoOWbHBIN TepMuHail Prodat cocrout
U3 TpeX OJIOKOB (BHEIIHMU, CBI3HOM M OKOHEYHOE YCTPOMCTBO IOJIb-
30BaTeNisl) M OCHAIEH BCTPOEHHBIM IIPUEMHUKOM, ITO3BOJISIOLIUM
ONpenesiTh MECTOMNOJIOXKEHUE MOOWJIBHOIO abOHEHTa C ITOMOIIbIO
cnytHukoBoit (GSP, TJIOHACC) wimn HazemHoit (LORAN-C) cuc-
TeMbl HaBUTAIIMA. BHEITHMIT pagnov4acTOTHBINM OJIOK CO BCEHAITpaBJIeH-
HOI aHTeHHO# (muamerp aHTeHHBI 1,05 M, BhicoTa 1,3 M, Bec 180 r)
MOXET pa3MellaTbCsl KaK BHYTPU, TaK M CHApyXXd TPAHCIOPTHOTO
cpencTBa. BHyTpeHHUI CBA3HOI 0JIOK 000pYAOBaH yCTPOMCTBOM Mepe-
Jayn maHHBIX. OKOHEYHOE YCTPOMCTBO IIOIL30BATENIS IIPEICTaBIISIET
coboit 610K, ocHaleHHbIl XKK-gucmieem (8 ctpok nmo 40 cCMMBOJIOB),
CITeMaIN3upOBaHHON 60-KJIaBUITHON KiaBUaTypoil (pasMepbl 220 x
210 x 90 mMm, macca 1,5 KI) ¥ MOPTAaTUBHBIM TIpUHTEPOM. JlOTMOIHU-
TEJIbHO TIOCTABIISIETCST 5-KHOITOYHAs ITTaHeNlb, OOecIeunBaoas mnepe-
Jady cTaHAapTHBIX coobiueHuit. Kpome yciyr, crangapTHbIX 1j1s1 AVLS,
cucrema Prodat mo3BoJiseT oCylIeCTBISITh COOp METEeOMaHHbIX, SKOJIO-
TMYEeCKOi MHGpOPMALIMU, a TaKKe OIMEepaTUBHYIO CBSA3b CO CIyXKOaMu
6e30ITacCHOCTH TIPM BO3HUKHOBEHWM SKCTPEHHBIX CHUTYAIIHA.

Cucrema ORBCOMM (http://www.orbital.com/, http://www.
orbcomm.net/), TIpegHa3HauYeHHAasl IS MAKETHOM IepeJayd JTaHHBIX,
pa3pabarbiBajach MEXIYHApOIHOMU opraHuzauuei Orbital
Communications (oOpa3zoBaHa aMepukaHckoil ¢upmoii  Orbital
Sciences ¥ KaHaACKOW TEJIEKOMMYHUKAIIMOHHON  KOpITOpamuei
Teleglobe). OcHOBHBIMU (DYHKILIMSIMU CUCTEMBI SIBJSIIOTCSI: aBTOMATH-
3MPOBAaHHBIM COOpP JAHHBIX O KOOPAMHATaX M COCTOSIHUM OOBEKTOB,
MPeaOCTaBJIEHUE YCIYT 3JEKTPOHHOM MOYThI U ONpeaesieHue MeCTOIo-
JIOXKEHMST TIOJIb30BaTeIsI C TIOMOIIBI0O aBTOHOMHOW HaBUTALIMU
ORBCOMM u yctpoiictB cucteMbl GPS. ITo oxBary 30H obciyxuBa-

114



&«

«COJIOH»

2. CnyTHukoBbie HaBuraunoHHble cuctemsi (CHC)

HUS CHCTeMa B IOJHOM Mepe OTHOCUTCS K INI00abHBIM, ITOCKOJIbKY €€
KOCMMYECKHMI CErMEHT olOecreynBaeT paboTy ¢ aboOHeHTaMu W3 pas-
HBIX cTpaH Mupa, B Tom uuciae u3 CIIA, Kananel, Poccun, HOAP,
Hurepuu, a Takxke u3 ctpaH FOxHOI AMepUKU.

B KocMmMmyeckmii CerMEHT CHCTEMBI BXOIST 36 MUKPOCITYTHUKOB
(4eThIpe Ha JBYX OKOJIOIOJISIPHBIX OpOUTaxX U IO 8 B 4-X OpOUTAJIBHBIX
IUIOCKOCTSIX C HakJIoOHeHueM 45 rpamycoB). Bricota opOouThl 775 KM,
macca cryTHuka 39,5 Kr, cpok akcrutyatauuu 4 roga. CIyTHUKM CHUC-
tembl ORBCOMM pa3zpabarsiBatorcst Kommanueir Orbital Sciences Ha
0aze coOcTBeHHOI maT¢opMbl Microstar, obeclieunBalolIeii BbIBOM
armnapara Ha OpOUTY C MOMOIIbIO BBITYCKAaeMbIX 3TON K€ KOMITaHUeMH
pakeT-Hocureneir Pegasus, Pegasus XL u Taurus.

3amyckK ABYX IEPBBIX SKCHEpUMeHTAIbHBIX cmyTHUKOB (Flight Model
1 u 2) pakeroii PH Pegasus ObL1 ITpou3sBeieH ¢ 60pTa caMoJjieTa-HOCU-
tenss L-1011 B 1995 r. HecmoTrpsi Ha cOou B YCTAaHOBJIEHUU CBSI3U,
KOJIMYECTBO COOOIIECHMH, MMepeJaHHBIX STUMM CITyTHUKAMU, TIPEBBICUIIO
300 ThIC.

B cocraBe 60pTOBOro 060pyaoBaHus, KpoMe MpUeMoIlepeaatolux
YCTPOMCTB OELIMMETPOBOTO M METPOBOTO OMAIIa30HOB U aHTEHHOTO
KOMIIJIeKca, MpeaycMOTpeHa anmnaparypa paaiuoHaBUTallMOHHON cuc-
tembl GPS. Kanan cnyrHuk-3emist (paboumii muama3oH 4YacToOT
137...138 MI'n) ucnoab3yercs Ajis nepegadyu JaHHBIX B KOMOMHUPO-
BaHHOM cTaHgapte TDMA/FDMA (ckopocTh mepegauyu Ha MOOWIb-
HbIli 00bekT 2,4 Kout/c), a obparHbiii (mosoca 148..149,9 MTI'u) —
B crangapre FDMA (ckopocts nepenaun 4,8 Kout/c). Hdnsg cBsI3u ¢
Y3JI0OBOM CTaHLMEH, BXOIAINEHA B HAa3eMHBI CEIrMEHT, MCIIOJb3yEeTCS
BBICOKOCKOPOCTHO# KaHan 57,6 Kout/c. Ha cmyrhtmke ORBCOMM
YCTaHOBJIEH IpUeMHUK cucteMbl GPS, 4To obecrieunBaeT aBTOHOM-
HOe ompenesieHue KOOpAMHAT abOHEHTa, MOCKOJbKY pacueT rmapamer-
POB OpOUTHI CIMYTHUKA MPOU3BOAMTCS Ha OOPTY M pacChlIaeTcsl He
TOJBKO Ha3eMHBIM CTAHIUSIM, HO W MOOWJIBHBIM IT0JIb30BATEIISIM.
IIpu 5TOM TOYHOCTH OMpeneieHus] KOOPAMHAT 3aBUCUT OT JMara3oHa
pabouux 4yacTOT MpHUeEMa U Yucia CITyTHUKOB B 30HE OOCIYXXMBaHUS,
OIHAKO Pa3pabOTUYMKN CYMUTAIOT, YTO Jaxke B CaMOM XYIIIEM clydyae
(uactora 137 MI', OAMH CHYTHUK) TMOIPEIIHOCTh HE IIPEBBICUT
1100 m.

HazeMmHEBII cerMeHT IpencTaBiieH IIEHTPOM YIIPaBIIeHNS KOCMUYEC-
KHUM CeTMEHTOM B 1Tate BUpIKUHMS, Y3TOBBIMU CTAHLIUSIMMU U PETUO-
HaJbHBIMU LIEHTpaMU YIPABJIEHUSI CEThlIO, KOTOPbIE OTBEYAlOT 3a Tpa-
(UK M compsikeHUEe C APYTUMU CETSIMU Iepenadyd JaHHbIX (B 4acT-
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HocTH, ¢ Internet) wim ¢ HazeMHbIMU aOOHEHTaMU (IO BbIIEJICHHBIM
KaHaJlaM U CeTh oOulero mnojb3oBaHMs1). Kaxnas ysnoBas cTaHLMST B
cucteMe ORBCOMM ocyiiiecTBAsSIET CBSA3b OJHOTIO CIyTHMKA C LIEHT-
pamu ynpasieHusi. CoenuHeHne B ORBCOMM ycraHaBiuBaeTcsl 1o
3aIpocy Kak TMoJjib30BaTeNis, TaK M Yy3/I0BOi cTaHuuu. Kpome TorO,
B (DYHKIIMU Y3/I0BOM CTAaHLMM BXOAWUT OpPraHM3alMsl OINpoca JaTYMKOB
Ha HeobOcyxxuBaeMbIx o0bekTax. CornmacHo pacueraM Orbital Sciences,
ot oxBaTta Bceit Teppuropun CIIIA mocTaTo4HO YeThIpeX Ha3eMHBIX
CTAaHLIMI1 Ha TeppuTOpUM WTAaTOB Baimurron, Apuszona, Heio-Mopk n
J>KopIKusl.
B ORBCOMM npenycMOTpeHbl HECKOJIBKO MOAU(UKALIUIA:
— nepcoHainbHbIM KomraHuu Orbital Communications;
— JUIST BOIHBIX M CYXONYTHBIX TPAHCIIOPTHBIX CPENCTB (KOMITAaHUI
TST u Panasonic);
— JUIs cOopa NaHHBIX 00 yIAJIEHHBIX OOBEKTAX U OMPEAeTeHUS] MeC-
TOIOJIOXXEHUSI MOOMJIBHBIX 00beKTOB (KoMnaHus Torrey Science
& Technology, CIIIA);
— IS TIepefauyd CHEeUMaJbHBIX OXPaHHBIX CUTHAJIOB (dupma
Samsung, FOxHas Kopes);
— JUTS aBTOTpaHCHOpTa M cbopa WHMpOpMAIUKM ¢ TaTINKOB HedTe-
1 razonpoBoaoB (kommaHus Elistra, M3paniib).

CucreMa 0e30MaCHOCTH M YIpaBlieHHS TpaHCHOpToM «BekTop» KoM-
nanun RRC Business Telecommunications, akTUBHO paboTarolleil Ha
POCCUICKOM pPBIHKE TEJIEKOMMYHUKAIMI 0KoJio 8 jier. CucrteMa OTHO-
CUTCI K TpubOpaM aBTOMATUYECKOTO MOHUTOPWHTA TPAaHCIIOPTHBIX
CpeICTB, MOMYYMBIINX Ha 3amame Ha3BaHue AVLS (Automatic Vehicle
Location System) uiu APRS (Automatic Position Reporting System).
B maHHOM ciyyae cuctemMa obecrieunMBaeT B3aMMOJEHCTBUE BOAUTEIS C
pa3IMYHBIMU CETIMU MOOUJBbHON cBsI3u — Inmarsat, Mobitex, TpaH-
KoBbIMU ceTsiMu (MT1327) u coToBbIMU CUCTEMaMU — Ha TEPPUTO-
puH, OXBaTHIBAIOIIEH TTOYTH BCIO cTpaHy. I1pu HEOOGXOTMMOCTH MOXKHO
nepenatb OyOJMpPOBAaHHBIA aBapUMHBIA CUTHajl1 B JUCIETYEPCKUI
LICHTP M pervoHajbHble TOCYIapCTBEHHbIE MPABOOXPAHUTEIbHbIE
yapexxaeHus1, 4yto, corimacHo moroBopy MBJI P® u RRC, mosBoser
paccuMTBIBaTh Ha OMEPATHBHBIE MEPHI IO 00ecTieYeHNIO 0€30ITacHOCTH
TpaHCIIOPTA.

Cucrema «BekTop» ucmnosan3yer obopyaoBaHue Inmarsat B cTaH-
napte C (Inmarsat-C) u cmyTHUKOBY0 cucteMy HaBurauuu GPS. Kowm-
TUIEKT O0OpYIOBaHMS MOHTUPYETCS B aBTOMOOWJE, a ClelraIu3upo-
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BaHHoe I1O ycraHaBiIMBaeTCsS Ha OMCIIETYEPCKOM IYHKTE, KOTOPBIi
o0ecreunBaeT KpyrjoCyTOYHYIO CBSI3b C MOOMIbHBIM OOBEKTOM U OTpe-
JIeJIIeT er0 MeCTOMOJIOKEHHWE ¢ TOYHOCThI0 OT 25 mo 80 M. OcHOBHOe
obopymoBaHue cUCTeMBbl «BekTop» pa3paboTaHO roJUIaHACKON KOMIMa-
Hueit Symac Systems BV.

Komnanuss RRC BeimonHmIa moaHyio jgokaausauuio 110 gucrnert-
YepCKOro LIeHTpa U aOOHEHTCKMX TepMMHaI0B. OHa IMOCTaB/sSET TaKXKe
CIelIMaIu3MpPOBaHHbIE TPOrpaMMBbl YIIPABICHUS UM KOHTPOJIS 1aTyu-
KOB aBTOMOOMJIBHOTO O0OOpyZOBaHUS (TepMHHAja CETU) B COOTBETC-
TBUU ¢ TpeOOBaHUSIMM 3aKa3zunka. Kpome toro, ceoum kimeHtam RRC
MpeuIaraeT ycayrd COOCTBEHHOIO MMCIETYEPCKOro lLeHTpa WJIM opra-
HU3ALMIO JUCTIETYEPCKOTO LIEHTPa Ha TEPPUTOPUM 3aKa3uuKa.

JducrieTyepcKuil HEHTP MOIKIIOUEH K ceTH MouTu u3 40 Ha3eMHBIX
craHuuii cucrembl Inmarsat-C (LES), B (pyHKIIMM KOTOPOW BXOIUT
HEIMOCPENCTBeHHAs Tepeaaya cooOlLIeHUT 60pToBOMY 000pPYI0BaAHUIO
aBTOMOOMJISI Yepe3 CIIYTHUK (BpeMs JOCTaBKM COOOIIeHUsST — He OoJjiee
5 muH). B gucnetyepckom 1eHTpe ycraHoBiaeH I1K, mogkiroueHHBIH
yepe3 MoaeM (TipoToKoJbl mepemaun X.25, X.400, TCP/IP) xk HazeM-
Hoil ctanuu Inmarsat. bazoBoe I1O gucneTyepckoro ueHTpa — Mpo-
rpaMma uHTepaktuBHoro ynpasieHus LOGIQ Dispatch Interactive
KOMITaHUMU Simac — TOJHOCTbIO adaNTUPOBAHO JISI POCCUMCKUX
YCJIOBUIA.

Kpome Toro, B cocTaB cHCTeMbl «BeKTop» BXOIWT CITelIMaTbHEIN
kaprorpacduyeckuit moayib GEO c¢ HabGopom KapT, pa3paOoTaHHbIMI
cnenuanuctaMmu RRC (kapThl pa3HOro Maciurada IOCTaBISIIOTCS MapT-
Hepamu RRC). Ilporpamma LOGIQ Dispatch mo3BossieT gucnerdyepy
OTIPaBJISTh U TOJy4YaTb COOOILEHMSI B 3apaHee OIpeaeeHHO dopMe
U OTIPENEeISITh KOOPIMHATHI TPAHCIIOPTHOTO CPEACTBA, a TaKXKe BHOCUTD
M3MEHEHMSI B COMPOBOXAAIOIINE IPY3 JOKYMEHTHI (711 9TOT0 B KOMII-
JIEKT 00OpyJOoBaHUsI aOOHEHTa BKJIIOYAETCS MOPTATUBHBIM TEPMOIIPUH-
Tep). KomMmyHukanuvoHHas 4dactb I1O, ycTaHOB/IEHHas B IMCIIETYEpC-
KOM lIeHTpe, obecrieurBaeT CBSI3b C MOOWIbHBIMU OOBEKTaMHU Kak
yepe3 CBSI3aHHBIM C HUM JUCIIeTYEPCKUI MyHKT Inmarsat, Tak u yepes
OOHY M3 Ha3eMHbIX CTaHLMI cucTeMmbl Inmarsat-C, oObeIMHEHHBIX B
CeThb C MpOTOKoJoM noctyma X.25. Cucrema «Bekrtop» moaaep:KuBaeT
nepenayy TaK Ha3blBa@éMbIX MaKpOCOOOIEHUI, aBapUMHBIX COOOIIE-
HUi, cOop MH(OPMaALIMM OT JaTYMKOB aBTOMOOMJIS, a TaKXXe JAeT BO3-
MOXHOCTb TIOJIYYUTh HaHHBIE ABTOMATHYECKOTO OIPOCa COCTOSIHUS
JaTYMKOB MO 3aJaHHOU mporpamme (o 3arpocy AUCIETYEPCKOro MyH-
KTa WIXA BOOUTES).
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Ha aBTromoGOune ycrtaHaBiauBaeTcsd MOOUIBbHBINA Tepmuan LOGIQ
MDT (MDA) co crnyTHUKOBBIM TpHEMOIepeIaTdukKoM U aHTEHHOM.
boprosoii kommneiotep LOGIQ MDT (Ha 6a3e mpoueccopa V25) Haxo-
JIWTCS Ha TMepeaHeil MpUOOPHOIl TTaHeIM U MMEeT TUMTMYHYI0 KOMIIbIO-
TEPHYIO KJIaBUATYpPy ¢ HAOOpOM CIeIMATbHBIX (PYHKIIMOHATBHBIX KJla-
BUll U Hebosbioit ZKK-3KkpaH 1151 BbIBOJA KOPOTKUX COOOIIEHUNA WIIN
dopm (4 ctpoku 1o 40 cumBojioB). CnyTHUKOBasi aHTEHHa WMeeT
BBICOTY OKOJIO 13 ¢cM ¢ ocHoBaHMeM 15 cM U paccuMTaHa Ha MpUEM
curHaioB GPS u oOMmeH ganHbiMM B cucteme Inmarsat. Jlaxke mpu mpo-
MagjaHuy CIYTHUKOBOTO CHUTHAaja aBTOHOMHAs CHCTEMa OIpenesieT
KypcC, UCXO0Id 13 Tocaenuux gaHHeix GPS.

CrenyeT 3aMeTHTh, 4TO Hapsimy ¢ cuctemamun GSM/SMS/GPS na
PBIHKE MOOWJIBHBIX YCAYT MOSBUIOCH JOCTATOYHO MHOTO MPEITOKEHU I
MO CUCTeMaM MOHMTOPUHIA MOJABUXHBIX 00BEKTOB, 0a3UPYIOLIMXCS Ha
TEXHOJIOTHSIX CITYTHUKOBOI HAaBUTAIIUM M MAKETHON Tepenadr TaHHBIX
GPRS B cerax GSM, 4TO MO3BOJISIET 3HAYUTEIBHO CHU3UTb CTOUMOCTb
YCJIYr OIpeAeseHUs] KOOpauHAT MOOWJIbHBIX 00bekTOB. Hampumep,
kommanusg RussGPS mis sroro mpemiaraet TeaeMaTUYeCKUI cepBep CO
CIIeIIMaIM3MPOBAHHBIM TIPOTPAMMHBIM OOecrieueHreM M aOOHEHTCKUE
tepmuHanbl GSM/GPRS/GPS Benyiiux 3apy0exkHbIX MPOU3BOAUTE-
neil. Ipyras komnanus — «FOHukom» —npemiaraer CityPoint — mpo-
rpaMMHO-AIMapaTHLIii KOMILIEKC aBTOMATHM3MPOBAHHOW HaBUTAIIU-
OHHO-AMCIIETYEPCKON CHUCTEMBbl YIPABICHUS TPAHCIOPTOM MpeArpu-
atust Ha 6aze GPS/GPRS. Droil koMnaHueil pazpaboTaHbl TUITOBbIE
peleHus sl opraHuM3aluii pasHbIX oTpaciieilt — ciayxk6 KKX, menu-
LIMHCKOM moMouIu, moxapHbix, MUC, MaplIpyTHBIX TaKCH, MpeAnpu-
sTUi 1o nepeBo3ke rpy3oB. CityPoint mo3Bossier aucreTyepy B pexkume
peaJbHOrO BpeMeH! HaOII0AaTh 3a MePeMEIIEHUSIMU KOHTPOINPYEMBIX
TPAHCMIOPTHBIX CPEICTB, MOJYYaTh I'OJOCOBBIE YBEAOMJIEHUS, COOOIIE-
HUSA O BKIIOUEHUN TPEBOXHON KHONMKM W WH(OPMAIIUIO C JTaTYNKOB.
B omitmurie or RussGPS, kommanust «FOHUKOM» TpemsocTaBiIseT K-
€HTaM YHMBepcajlbHble TejleMerpuueckre KoHTposiepel TC-A cobc-
TBEHHOTO TTPOM3BOJICTBA.

He3zaBucumble KOMITAHWM, CITEIIMATM3UPYIONIAECS Ha MOOWIHLHOM
MO3ULIMOHUPOBAHNM, aKTUBHO ACHCTBYIOT HE TOJIbKO HAa MOCKOBCKOM,
HO ¥ Ha PeTMOHAJIBHBIX phIHKaX. HeCKOJbKO MOHUTOPUHTOBBIX CHCTEM
¢dynkunonupytor B Cankr-Iletepbypre, B yacTHOCTH, cucteMbl «Hapu-
ratop» (pa3pabotka «HaBcu»), Tracer (pupma «HuKom») u «AHapo-
mena» («Cu-Hopa»). AHamornuHble cUcTeMbl OelcTBYIOT B ExarepuH-
oypre, HoBocubupcke u apyrux KpynmHbIX ropoaax Poccuu.
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2. CnyTHukoBbie HaBuraunoHHble cuctemsi (CHC)

2.7. CHC B UHTEepHeTe

HaubGonee monHblid IepeyeHb MHMOOPMALMOHHBIX MCTOYHUKOB I10O
CHC npuBeneH Ha caiiTe gps.ru. B 3ToT nepeueHb BXOAAT (OPYyMbI U
CaWTHI CIICAYIOIINX OpPTaHM3aIINIA:

Dopymot u catimot no o6uum éonpocam CHC.

1. Koopmmuanmonsii Hayurno-Undopmanmonusnii Leatp MO PO
(oduLmanbHbIi caiiT, mocesaleHHbIA cucteme [JIOHACC).

2. MenepanbHas areHCTBO reoxe3nu u Kaprorpaduu Poccum.

3. T'oczeMKamacTpcheMKa

4. O630p cuctembl NAVSTAR (yHuBepcuteT 1tata Konopano).

5. U.S. Coast Guard Navigation Information Service (CoctosiHue Koc-
MMYECKOI0 CETMEHTa, paclurcaHue 3alyCcKoB, JaHHbIe ajlbMaHaxa u T. I1.).

6. Interagency GPS Executive Board (OduimanbHble JOKYMEHTHI U
yBegomieHus o cucteme NAVSTAR).

7. The Radio Technical Commission for Maritime Services (Caiit
pagrorexHuueckoit komuccun CIIA mopckux ciyxo0).

8. Joe Mehaffey and Jack Yeazel’s GPS Information Website
(Undopmanus o nepcoHanbHbix GPS nmpueMHMKax).

9. Tom’s Garmin GPS Pages (Bce o GPS npuemHukax Garmin).

10. GPS Nuts (Mudopmaiius o nepcoHabHbix GPS npueMHukax).

11. GPS Enthusiasts Webring (COOpHUK aHIJIOSI3bIYHBIX PECYPCOB,
nocsgieHHbIX GPS).

12. U.S. Department of Transportation (JdemapTaMeHT TpaHCIIOpTa
CILIA).

13. Institute of Navigation (MHuctutyT HaBurauuu, CIIIA).

14. BoenHo-mopckast oocepsaropust CIIA.

15. GPSinfo.ru (peryasipHoe ceTeBoe M3IaHUE, MOCBSILIEHHOE COB-
PEMEHHBIM TEXHOJIOTUSIM HAaBUTAIIMU U MECTOOIPENEIICHMST).

16. CnytHHMKOBas1 Hapurauus Ha Report.ru.

17. GIS-Lab: I'eoundopmaunonHsie cucteMsl (I'MC) u auctaHu-
OHHOe 30oHaupoBaHue 3emiau (133).

Dopymbt u caiimol no ucnoaviosanuro GPS obopyodosanus.

18. ®opym kommanuu «Hasl'eoKom» (reomesmyeckoe oboOpymoBa-
HUE).

19. ®opym o mepcoHanbHbIx GPS mpueMHukax xommanuu Boston
Group.

20. ITpaktuueckue acrmekThl ucrojb3oBaHus GPS-HaBUratopoB c
KoMmIibloTepamu Palm.

21. CaliT CMOPTUBHOM CITyTHUKOBOW HaBUTallWU.
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22 TeoxkauuHr (omnpezaesieHue reorpadryecKMX KOOpAMHAT TaltHU-
KOB C TIOMOIIbI0O HABUTALIMOHHOTO MPUEMHMKA U IyOaukauus nHdop-
MallMM O HUX Ha caiite).

IIpouzeooumenau GPS cucmem.

23. Allen Osborne Corp. (CILA).

24. Axiom Navigation (CILLIA).

25. CSI Wireless (Kanana).

26. DeLORME (CIIIA).

27. Falcon Aerospace Corporation (TaiiBaHb).

28. Garmin (CILIA). EcTtb npeacraButenscTtBo B Poccum.

29. Javad Navigation Systems (CIIIA). EcTb npencTaBUTEILCTBO B
Poccum.

30. Leica (Ilseiinapus). Ecth npencraButenbcTBo B Poccuu.

31. Magellan (CIIA).

32. Motorola-GPS (CILA).

33. Novatel (Kanana).

34. Sokkia ((dmonwmst). EcTh mpencTaBuTenbcTBO B Poccum.

35. Thales Navigation (®panuwmst) (obiBimii Ashtech). EcTtb mipen-
CTaBUTENLCTBO B Poccumu.

36. Topcon Positioning Systems (dmonust). EcTh mpencraBuTebc-
TBO B Poccuu.

37. Trimble (CIIIA). Ecth npeacraButebcTBO B Poccuu.

38. K.b. HaBuc (Poccus)

39. PoccuiicKrii MHCTUTYT paauoHaBUTallMu U BpeMeHu (Poccus)

Tlocmaswuxu GPS obopydosanus ¢ Poccuu.

40. HaBI'eoKom (MockBa) — GPS obopynoBanue komnanuu Trimble.

41. I'eokan (HoBocubupck) — GPS obopynoBanue KoMHOaHUU
Trimble.

42. I.®.K. (MockBa) — GPS obopynoBanue koMmnaHnuu Leica.

43. GPScom (MockBa) — GPS obopynoBanue kommanuu Novatel.

44. TIpun (MockBa) — GPS obopynoBanue kommnanuu Topcon.

45. HaBukom (MockBa) — GPS obopynoBanue komnanuu Garmin.

46. Boston Group (MocksBa) — GPS obopynoBaHne KOMITAaHUU
Garmin.

Hasueayuonnvie komnaekcot u I10 oaa GPS.

47. Des Newman’s OziExplorer Page.

48. IIporpammHoe obecrieueHne PYIT'ABU i HaBUTAaIMM ¢ TIOMO-
meio GPS (anrn.).

49. GPSMapEdit (ITporpamma st penaktupoBanus kapt GARMIN).
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50. GPS TrackMaker (Communication Program for GPS and Data
Treatment).

51. VisualGPS.

52. HaBuratop (Cankrt-IletepOypr) (Cuctembl CliexXeHMsT 32 TpaHC-
TMOPTOM).

53. HuKowm (Cankr-ITetepOypr) (Cuctembl ClieXXeHUs 3a TpaHCIIOp-
TOM).

54. Pareoc (MockBa) (CucTeMbl CIIeXXeHUS 3a TPAHCIIOPTOM).

CnymHukoebili cepsuc oughgpepeHyUaIbHbIX NONPABOK.

55. OmniSTAR.

56. Racal LandStar.

Tlocmosnno deticmeyrouue GPS 6a3zoevie cmanyuu.

57. IloctositHHO npelictBytomas GPS 06asoBas cranums «AWIII-
Hapreokom» (Ha tepputopun MI'Y, r. Mocksa).

58. TloctosiHHO neiicTBytomass GPS 6azoBas craHumst «ITyiakoBo-
Hapreokom» (Ha Tepputopuu IlynkoBckoit obcepBaropum, T. CaHKT-
[TeTepOypr).

59. IToctrosinHo aeiicTBymolas GPS 6azosas cranuust HTI «Ienbod-
Hagsreokom» (I. ApxaHIenbCK).

60. IMocrosuHo aevictByromas GPS 6azoBas cranims OO0 «HITUTTP-
Hagreokom» (r. Haxonka).

61. Iocrosguno neiictByiouasgs GPS 6a3osas cranuus «bopo kamac-
Tpa Taranpora-Hasreokom» (r. Taranpor).

62. IlocrostHHO neiictBytomass GPS 6a3zoBast cTaHIIMS Ha TEPPUTO-
pUM MHCTUTYTa TOopHOTro nejia Ypanbckoro otaeneHuss PAH (r. Exare-
pUHOYpT).

63. INocrosguuo nmetictBytomass GPS/TJIOHACC 06a3oBast craHIms
(MucTutyT npukinanHoit Mmatematuku um. M. B. Kennpiia PAH, r. Moc-
KBa).

64. Scripps Orbit and Permanent Array Center (SOPAC).

65. International GPS Service (IGS).

66. Tounbie acpemepunsl GPS cniyrHukos (cepep NASA).

Kypuanvl u ungopmayuorusle yeHmpol.

67. TUC accoumaums (Poccust).

68. T'eonrpodu (Poccus).

69. GPS World (CILA).

70. POB (Point of Beginning) (CILIA).

71. Professional Surveyor (CIIA).

72. GIM International (I'ostanaus).

Kapmot u mapwpymmusie mouku ors GPS.

2. CnyTHukoBbie HaBuraunoHHble cuctemsi (CHC)
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73. UHT'UT OO0 (Kaptet u THUC).

74. 3A0 «Kubepco» (Kapter u T'NMC).

75. PocketGPS (Kaptet MockBbl U MOCKOBCKON 00JacTu st
Pocket PC).

76. bubmroreka MapIIpyTHBIX ToueK Waypoints.

77. Waypoints Exchange (bubanoreka MaplLIpyTHBIX TOYEK U TOYEK
no uHrepecam (POI)).

78. Veslo. ru (KapTel 1 cChITKM Ha APYTUE CATHI C KapTaMu).

79. «IToexamu!» (KapThl M CCHIIKM Ha ApPYrue CalThl C KapTaMmu).

80. Kaptsl g1t GARMIN.

Kak BugHo 3 mpuBeaeHHoro nepeuHsi, poccuiickas I'NTIOHACC
3aHMMaeT B HEM JOCTaTOYHO CKPOMHOE M Majo3aMeTHOE MECTO,
HECMOTpsSl Ha TO, YTO Hayalu €€ Co3[daBaTb MPAKTUYECKU OIHOBpE-
MEHHO ¢ aMepukaHcKoil GPS. DTo onMH M3 MHOTOUYMCIEHHBIX ITPUMeE-
pPOB Hallleil JeCTBUTEIbHOCTU, KOTAA JUYHbIE HHTEepPEChl U Oe3paccyi-
Hasl aJdYHOCTb MIET Bpa3pe3 C OOIIMMU HHTepecaMd U TIPECTHXKEeM
CTpaHbl, JIUIUPYIOLIEH B CBOE BPeMsI B OCBOEHUU KOCMOca.
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3. HaBuraunonHas nporpamma OziExplorer

KonupoBaHue 1 pa3mellieHre TaHHBIX MaTepuanoB Ha Web-caiitax u Ipyrux
H 1 4 CMMU 6e3 MMCbMEHHOTO pa3pelleHus] Peaakiuy MPecIenyeTcsl B aIMUHUCT-
) PaTMBHOM M YTOJIOBHOM MOpSIIKE B COOTBETCTBUU ¢ 3aKOHOM P®D.

ITporpamma OziExplorer (www.oziexplorer.com) TmpeaHa3HauyeHa
JJ1s1 paboThl ¢ pacTpoBbiMU KapTamu U GPS HaBuraropamu (rmpuemMHU-
Kamm) kommmanuii Magellan, Garmin, Lowrance, Eagle u npyrux, momu-
nepxuBatoliux nporokon NMEA-0183. IlporpamMma BbIlTycKaeTcsl B
nByx Bapuantax: a1 I[IK mox ynpasienuem Windows 95/98/ME/
NT4/2000/XP (tpebyercst okojo 10 M6ailT 1MCKOBOTO MPOCTPAHCTBA)
U JUISI KapMaHHBIX KOMIblOTepoB mona ympasieHueM Windows CE
(OziExplorerCE). [Tocnennuit BapuaHT 00JiagaeT TeMU Xe (PyHKLIUSIMU
no pabore ¢ kapramu, yto u OziExplorer mna I1K, 3a nckimoyeHnem
BO3MOXHOCTH TUIAHUPOBAHUS MapIIPyTOB (HAIIpUMep, HaXOXICHUE
Kparyvaiiiiero mnyTtu). I[Ipy aToM mpeamnosnaraercsi, 4To Takue pabOThbI
OymyT BBIMOMHATECA Ha [1K ¢ mocieayommM mepeHOCOM TTOTyYeHHBIX
pe3yabTaToB (IyTeBble TOUYKU U Apyrue gaHHble) Ha CE ycTpoiicTBO C
WCIIOJb30BaHUEM JIOCTYITHBIX MPOTPaMMHO-aMIapaTHbIX CPEACTB.

OziExplorer mo3Bouisier:

— oTobpaxaTbh MecTorojioxkeHue nojas3oBatesst (GPS HaBuraTopa ¢
noaaepxkoi mporokona NMEA-0183);

— NPOM3BOJAWTH ABTOMATUYECKYIO 3arpy3Ky CleAylolleil KapThl U
MPOBEPKY HaMuusl 0oJjiee neTaqbHOK KapThl Kaxabie 30 c;

— BKCIOPTUPOBATH MyTeBBIE TOYKU B (haii;

— ToAmepXWBaTh OOMEH TIyTeBBIMM TOYKAMM, MaplIpyTaMd |
nytamu ¢ 6onbiinHcTBoM GPS HaBuratopoB Lowrance/Eagle,
Garmin and Magellan;

— mopaepxuBarb Oosiee 100 KapTorpamyeckmMx cUCTeEM U OOJIb-
IIMHCTBO KOOPIMHATHBIX CHUCTEM;

— VYUTHIBATH OCOOEHHOCTH KapT C BO3MOXKHOCTBIO WX MHOTOCTY-
MEeHYaTOro MacluTabMpOBaHMSI, CO3AaHUS KOMMEHTapUEeB U pas-
MeIIeHUS CTelINabHBIX 3HAUYKOB;

— pacIieuaThIBaTh KapThl M CITUCKHU ITyTEBBIX TOYEK;

— oTobpaxkaTh COXpaHeHHBIE W TEKYIIWI MapIIpyThl Ha 3KpaHe;

— CO3IaBaTh ITyTeBbIe TOYKW M BEIBOAUTH MIX HAa KapTy;

— oTobpaxaTb CKOPOCTb M HaIlpaBJIeHUE IBUKEHMUS;

— CHTHAJIM3VPOBATh O TPEBBIIICHUN YCTAHOBJICHHOM CKOPOCTH M JIp.

Pabouee okHO mporpamMmbl coaepXuT (puc. 3.1) cucteMy MeHI0, UHC-
TPYMEHTAJIbHYIO MaHeJb ¢ HanboJiee YacTo MUCIOb3yeMbIMU KOMaHIaAMU,
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® OziExplorer - Moscow Region
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Puc. 3.1. OkHo nporpammbl OziExplorer

BEPXHIOIO M HMXXHIOIO CTPOKM COCTOSIHMSI, HA KOTOPBIX MO YMOJIYaHUIO
oTobOpaxalorcsg koopauHaThl B cucteMe WGS-84 1 UTM cucteMHOro
Kypcopa (B BEpXHEil CTpOKe) Wiu Kypcopa HaBuraTopa (0oJibliasi cTpesika
B LIEHTPE KapThl) (B HUXKHEN CTPOKE), 3JE€MEHTHI KapThl (MMyTeBble TOUKU
(Waypoints), coositust (Events) u np.), BpeMst (IIpU BKJIIOUEHHOM HaBM-
ratope), Tul IpoTokojia cBs3u (NMEA) u pomonHuUTeIbHbIE KHOIKHU
YIIpaBJI€HUSI, O KOTOPBIX peyb IoineT Hke. B pabouem mose okHa pac-
ToJIaraeTcs YacTh KapThl, TTOJTHOE M300paskeHNe KOTOPOH MHANITNPYETCS
B NaHeJM HaBuraropa Map View. YBennueHue 00J1acTy MOJOKEHUST CUC-
TEMHOTo Kypcopa WIM Kypcopa HaBUTraropa IPOM3BOIUTCS OKHOM-
aynoin Cursor Zoom Window, KOTOpoe MOKa3aHO B IIPaBOM BEpPXHEM
yriay kaptel. HaBuratrop Map View u jyma MoryT ObIThb pa3MellieHbl B
JII0O0OM MecTe OKHa (MepeTacKMBaHMEM MBIIIbIO) U BKIIIOUEHBI/BBIKITIO-

YEHbI KHOIIKaMM1 @ n HHCTpYMCHT&IIbHOfI HaHCJII/I).

3.1. HaBurauuoHHbIe KapTbl U CUCTEMbI KOOpAUHAT

Takue KapThbl, B OTIMUME OT Tororpadmyeckux (cm. pasa. 1.4 u
1.9), conepxxart 1OMOJHUTEIbHBIE 3JIEMEHTbI, CBSI3aHHbIE C HABUTALIUEN.
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3. HaBuraunornHas nporpamma OziExplorer

K TtakuMm sinemeHTaM OTHOCITCS TyTeBble TOuku (Waypoints), TOYKHU
(Points), Habopsl Touek (Point Set), cobbiTust (Events), Touku Tpeka
(Track Points), 3ametku (Map Features), kommeHTapuu K Kapte (Map
Comments) 1 3Hauku (Symbol) a1 nx oroGpakeHusl.

I'oToBbIe KapThl B LIM(PPOBOIL (hopMe U B pacTpoBOM (hopMate BhIMYC-
karorcsa kommmanusimu UHTUT, AAEIT, MWIJK u op. (cMm. pasn. 2.7).
Kapty B pactpoBoM (hopMare MOXKHO CO3[AaTh TaKXKe CAaMOCTOSITEIbHO
MyTeM CKaHUPOBaHUs ee OymMaxHoro BapuaHTa. CKaHMpOBaHUE MPOU3-
BoauTCs 0ObIYHO ¢ paspeieHreM oT 150...200 dpi (Touek Ha AOKM) U
256 nBetamu. OTCKaHMPOBaHHOE W300paxkeHHe coxpaHsercs B BMP-
(opmate (ny1s1 He3aperuCTpUPOBAaHHON BepcuM). st 3aperucTpupoBaH-
Ho#t Bepcuu MoxHO ucnojb3oBaTh TIF, JPG, PNG u apyrue ¢popmatsl.

B OziExplorer nHdopMauust o0 Kapre XpaHUTCS B ABYX (paiiiax — B
rpacduyeckoM ailie u3o0paxeHus: KapThl U map-daiiie, ciayxaiiem
JUIS. 3arpy3Ku M300pakeHusl KapThl U cojepxaileM HHGOpMaluio o
KaJuOpOBKe, MPOEKIIMIX KapThl M CCBHIIKY Ha MECTOIIOJIOXEHUE ee Tpa-
(uyeckoro daiina. [Ipy UMIOPTUPOBAHUM KapT U3 APYTUX HaBUIALlM-
OHHBIX TMPOrpaMM, B KOTOPBIX CBEJAEHHUs O KaJluOpPOBKE BKIIOUAIOTCS
HETMOCPEICTBEHHO B CaMy MpPOrpaMMy, 3TH CBEIEHHUS HU3BJICKAIOTCS U
aBTOMAaTHUYECKHU MEePEHOCITCSl B CO3AaBaeMblii map-daiii.

KpoMe ykazaHHBIX BbIllIE, B 3aperucTpupoBaHHoit Bepcuu OziExplorer
MOTYT OBITb UCIIOJIb30BaHbI Ceaylolre ¢GopMaThl U300pakKeHUM KapT:

TIFF — ¢opmar noaaep:XuBaeT NOCTPAHUYHYIO 3arpy3Ky ¢ AUCKA,
YTO 9KOHOMMUT OIEePaTUBHYIO MaMsITh, OMHAKO JJIs1 OOJbIIMX U300paxe-
HUIT 00beM TpedyeMoii ONepaTUBHOM MaMSITH MOXKET OBITh pelIaloIM
(hakTOpOM NpU UCIOJIL30BAaHUMU TaKOro opmara.

PNG — ¢dopMar nMeeT XOpOIIyl0 KOMIIPECCHUIO, HO M300paxkeHue
JIOJKHO OBITH TTOJIHOCTBIO 3arpy:kKe€HO B ONEPATUBHYIO MaMATh (HE TTOI-
JepKMUBaeTCsI IMOCTPaHMYHAs 3arpy3ka). M cImomiab3yeTcst ToJIbKo ¢ 256-
LIBETHBIMU M300paXkKeHUSIMU; APYroe KOJMYECTBO I[BETOB U IOJYTOHOB
He TOIIepKUBACTCS.

JPG — obGnamaeT NMpeBOCXOAHOM CTENEHbI0 KOMIIPECCUM, HO U300-
paxkeHue JOJKHO ObITh MOJHOCTBIO 3arpy>k€HO B ONEPATUBHYIO MaMSITh
(He nmocTtpannyHo). He pekxomeHmyeTcst Ayisi OOJbLIMX U300paKEHUI.

ECW — (opmat ¢ BbICOKOI CTENEHbI0 KOMIIPECCUU; MOANEePKUBAET
MOCTPAaHUYHYIO 3arpy3Ky C AMCKa.

SID — ¢opmaT ¢ BBHICOKOM KOMIIpeCCUEl; MOMIePKUBAET MOCTpa-
HUYHYIO 3arpy3Ky.

BSB — 3amateHTOBaHHBIN ¢opMar, pa3pabOTaHHBIM CIELUaTbHO
ns1 kaprorpacduu. Mcmonb3yeTcs mpu npodeCCUOHAILHOM CO3JaHUU
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KapT, JaeT XOpOIIyl0 KOMIIPECCUI0 U MOAACPKUBAET MOCTPAHUYHYIO
3arpy3Ky ¢ JAMCKa; JMLEH3UPOBaH I ucnojb3oBaHus B OziExplorer.

Maptech PCX ((HDR,.A01,.A02....) — crapblii kapTorpadudeckuit
¢dopmMar; TMueH3upoBaH 1js ucnojb3oBaHust B OziExplorer.

Maptech Superdisk Format ((RML) — ananoruunsiii PCX-¢op-
Mary, HO C WCITOJIb30BaHMEM KOMIIPECCUM; TaKXKe JTUICH3MPOBAH IS
ucnonb3oBanus B OziExplorer.

OZF — cob6ctBeHHbIlt hopmar OziExplorer; obnagaeT Xopolieir KoM-
npeccueit (cpaBHuMoi ¢ PNG) 1 MoXeT MoCTpaHUYHO 3arpy>arb M300-
paXeHWe C JIMCKa.

OZF2 — ycoBepiieHcTBoBaHHBIN OZF; oTimuaercs Tem, 9To comep-
KUT OTHCJIbHbIC U300paKeHUsI Ul YPOBHE yMeHbILIeHUS 25% 1 HUXe.
Hpyrue ypoHu ymeHbineHus Hike 100% (90, 80, 70 ...) co3marorcs
MpU HEOOXOAUMOCTM M O0JIaJalOT HEIJIOXMM KauyecTBoM. Hemocrtat-
KoM (hopmata SIBJISIeTCSl yBeJMueHue obbema (paiisia, CBSI3aHHOE C BJIO-
KEHHBIMHM B HETO YMEHBIIIEHHBIMU M300PaKeHUSIMU.

g nmpeobpazoBaHust uzoopaxenuii B OZF2-gopmar ucnonb3yercst
yruauta Img20zf, kKoTopasi MHCTAIIUPYETCS B KOPHEBOM KaTajor
OziExplorer n 3amyckaetcst koManmoit File/Save Map to Image File/
Run Img20zf program nocje 3arpy3ku npeobpasyemoro ¢aiiia. B okHe
nporpamMmbl  (puc. 3.2) HACTPOMKM CBOmITCS K BBHIOOPY: ¢opmata
BeixonHoro daina (Ozf2 win Ozf), konuyecTBa YMEHbIIEHHBIX KOMUA

Image to DZF Conversion [Version 1.41)
E:\0ziE xplorerit apsitdap_ty F = |
E:“0ziE splorerit aps\K aluga? ’? =
E:'0ziE=plarer ’T

KALDG.IPG
KAL7 PG
OBRZ BME ]

CENZ.IPG

Puc. 3.2. OkHo koHBepTepa Img20zf
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B nosie Zooms, koMnpeccuu (oruuss Compress). 3aIyck mpeodbpa3oBa-
Hug npousBoauTcs KHonkoit Process Image Files to OZF Files.

IlepemelieHre KapThl B OKHE TporpamMmbl (puc. 3.1) ocyluecTBasieTcs
nepeMelleHMeM paMKU B OKHE HaBUTaTOpa WIM KJIaBUIIAMU YIIPaBIEHUS
Kypcopa, 4To 0ojiee yooOHO U TOYHO, OCOOCHHO B CiIydyae OOJIBbIIMX pa3-
MEpOB KapThl. YTIpaBJIeHHe MacIITaboM KapThl TTPOU3BOIUTCS BHIOOPOM
ee (DUKCHPOBAHHOIO 3HAYCHUs] HAa MHCTPYMEHTaJIbHOW IMaHenu (3Je-
MeHThl f#0=]) win kinasuiamu PgUp (yBennuenue) u PgDn (ymeHbliie-
Hue). BeI30B OKHa ¢ mapameTpaMu KapThl (Ha3BaHME KapThl, UMsI map-
(aitna u daitna u3o00pakeHUs, cucTeMa KOOpAMHAT, UMeHa (ailioB ¢
ITyTE€BBIMU TOYKAMM, MapIIPYTAMU M COOBITUSIMU, pa3Mephbl KApThI B TTHUK-
cesax U JIp.) OCYILECTBIsIeTCs KHOMKOM (Infal MHCTpyMEHTAaIbHOM TTaHeJIH.

IIpu paboTe ¢ KapTamMu UCIIOIb3YIOTCS TAKXKe CIEAYIOIIMe KOMaHIbI
WHCTPYMEHTAJIbHOM MaHeu:

Index! (Index Map) — BBI3OB MHAEKCHON (0030pHOI1) KapThl, B KOTO-
pylo BXOmuT Tekyiuas. Eciu crielimaibHO MOATOTOBJIEHHOMN IS TAKOTO
CIyJasi MHIEKCHOM KapThl HET, TO BBI3BIBACTCS BapHaAHT IS CHUCTEM-
Hoit kapTel World Map (puc. 3.3), Ha KOTOpOil MOKa3bIBae€TCsI MECTO-
MOJIOXKEeHNEe TeKylleil KapThl (B JaHHOM ciyyae — Kapra MOCKBBHI).
WupexkcHas KapTa uMeeT claeaymoollue HacTpoilku (cM. puc. 3.3):

]

E Search Path — B 3TOM mone BeIOMpaeTcsl MyTh MOMCKa; JIIOOkIe
HalaeHHbIe OyIyT MOKa3aHbl HA MHACKCHOMN KapTe.

Lock — omuus 610KUpOBKY ITyTH, OTKYyJA 3arpyKeHa TeKyllas KapTa.

Sub-Folders — onuust BkiatoueHus B Search Path Bcex mommupek-
TOPUIA.

Size — omuusg MOATOHKU OKHA TOI pa3Mep KapThl.

HasHaueHue KHOIOK:

E‘ — nyTtb moucka (Set Search Path) OymeT ycTtaHOBieH, Kak B
Map File Path B nactpoiikax OziExplorer (cM. m. 3.5.10).

FAN

— 3arpy3uThb HOBYIO KapTy.
gl gl — YBEJUYUTh WM YMEHBIIUTh U300pakeHUe KapThl.

— IIOKa3aTh BbIIIaJaonee MECHIO, COOCPKallero KoMaHbI:
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Refresh Maps — Ha mnepeckaHupoBaHue IIyTeil Toucka (Search
Path) u nepepucoBKy Ha MHIEKCHOI KapTe rpaHUIIbl JOCTYITHBIX KaprT.

Recent Index Maps — MOATrOTOBKM CIKMCKAa YacTO HCITOJIb3YEMbBIX
MHAEKCHBIX KapT, KOTOPbIe MOTI'YT OBbITh 3arpy>KeHBI.

Recent Search Paths — MoAroToBKM crmmcka 4acTO MCIOJb3YeMBbIX
NyTeX IOUCKA.

Load New Map — 3arpy3ku HOBOII MHIEKCHOI KapThl.

Highlight — moka3a rpaHuIbI KapT MOI KypCOPOM APYTHUM ILIBETOM.

Fast Draw — omnuus popucOBKY I'paHUIIbI KapT OyayT pUCOBATHCS
B BMIE MPSIMBIX JIMHUI; B BBIKJIIOYEHHOM COCTOSIHUM TPaHULbl KapT
OyIyT pUCOBaTbCS C KPUBBIMM JIMHUSIMU, KOTOpbIE YUUTHIBAIOT KpH-
BU3HY JIMHUI JOJTOTHI/IIMPOTHI Ha MHIAEKCHOW KapTe, YTO 3aHUMaeT
CPaBHUTEJIbHO MHOTO BpeMEHM.

Auto Hide — aBTOMaTM4YeCcKO€ CBOpauMBaHUE WHACKCHOM KapThl
MpU 3arpy3Ke HOBOK KapThl.

Show Map List at Pointer — moka3sIBaThb CIIMCOK KapT, Ha KOTOpbIE
HarpasJieH Kypcop.

2. IName (Name Search) — BbI30B OKHa ITOMCKA IO Ha3BaHUIO OOBEKTa
B 0a3ze JaHHBIX TEKYILE KapThl, eclIM Takas 0a3a cyliecTByeT. B kauyec-
TBEe MpUMepa Ha puc. 3.4 TTOKAa3aHO OKHO MOMCKAa TOPOMIOB IS CUCTEM-
Hoit kaptel World Map (puc. 3.3). HazHaueHue napaMeTpoB OKHa:

Name to Find — BBoa Ha3BaHUS 00BEKTa, MECTOITOJOXKEHUE KOTO-
poro TpebyeTcst HailTu.

Feature Code — BBIOOp 00BEKTa U3 CITUCKA.

Left — ommus moucka tekcta B mosie Name to Find, Hauboiee
OJIM3KOro K MCKOMOMY.

Woild Index Map

Ia ‘oziexplorerimaps

o E
[T Lock [ Sub-Folders [ Size @I g g LI _?J
U

i 720 | — . 10
= \f’;‘: """;}#g:ﬁf—*"z
- \_h “f\?ﬁa‘ - = ' D;g' :
W ﬂ§ b g
1 The World M:.:\i\\(’1 q?g‘:j @ = iv : ‘\‘@—‘r_iimx
R T e
ANNERRA

Puc. 3.3. UHgekcHas kapta World Map
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On Map — onuus oucka 00beKTOB, OTHOCIIIUXCS TOJBKO K TeKY-
LIEH KapTe.

Dock — omiumst mokasa paccMaTpuBaeMOro OKHa B IIPABOM YacTU OKHa.

HazHaueHue KHOIOK:

B Load
(Load Name Database) — 3arpy3ka 0a3bl JaHHBIX,
KOTOpas JOJKHA pacriojlaraTbesl B nupekTopun Name Search.

E (Clear the Name to Find) — ymaneHue Tekcra u3 mojs Name
to Find.

@ (Clear the Feature Code) — ynanenue oobekra B All Codes.

@‘ (Plot Location) — moka3aTh MECTOIOJOXEHUE OOBEKTa Ha
TEKyIllell KapTe; eclid €ro HeT, TO ero MOMCK MPOAOKUTCS Ha APYron
Kapte (oObluHO mpemiaraercss World Map). Eciu o0beKT He momagaer
Ha TEKYIIyIo KapTy, aBTOMAaTUIECKHN OYIeT MCKAThCS TOMXOMSIIasl.

.

28| (Find Maps) — moucK ApyrMX KapT, Ha KOTOPBIX MOXET ObITh
MCKOMBII 00BEKT; OUCK ocyluecTBiasiercs B Map File Path, 3agpanHoit
B HacTpoiiKax IporpaMMmbl (CM. pasi. ) WIM B IMPEKTOPUHU, OTKyda
3arpy>keHa TeKylllasi KapTa.

O . .
(Plot Locations as Points) — moka3aTh MeCTOMOJIOXEHUE O0b-
ekTa B Buae Touku (Points).

8]

MCECTC.

(Create Waypoint) — nmocTaBUTb MYTEBYIO TOUKY B BHIOpAHHOM

o
& (Advanced Search) — paciMpeHHBII MOUCK, TTapaMeTPbl KOTO-
poro (pamuyc Imomcka BOKpYr BelOpaHHOM Touku (Distance) B 3amaHHBIX
enuHulax usMmepeHus (Distance Units), npopucoBKa OKpPYXHOCTU
(Draw), 3anonHeHue ee auaroHajbHOI 1TpuxoBKoit (Hatch) u Havano
MOKMCKa BHYTPU OKpYXHOCTH (Search)) 3agaeTcss B OJHOMMEHHOM OKHE.

3. "3': (Find Map) — xoMaHja ImouckKa KapT; OHa UMEETCS TakKe B
MeHI0 Map, B cniicke IyTeBbix Touek (Waypoint List) 1 B MeHI0, BbI3bI-
Ba€MOM IpPaBbIM 1IEJYKOM MBbIIIM Ha JIOOOM OOBEKTe (ITyTeBbIM TOY-
KaM, COOBITUSIM M T. I1.). IIpy BBIIIOJHEHUM KOMAaHIbI CKAaHUPYIOTCS
Bce Kaptel B Map File Path, 3aganHbix B HacTpoiikax (cMm. 1. 3.5.10).
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Search by Place Name  [ElCluse |

World Cities

ﬁLaad' El :@l %‘-’l @l @l o| |1|| ?|
M ame ta Find || LSt

[~ OnMap

Feature Code I.i".ll Codes j [ Dock
Place M arne IFeature Ciode I;I
bd orotai / Pitu Indonesia
Morozowsk, Russzian Federation

torma Do Chapeu

Brazil

Morzansk Russzian Federation
Mortlake Aws Australia
torupa Heads Auztralia
Morzhowets [sland Russzian Federation
tozeyevo Ruzsian Federation r
td oghi Tanzania, United Republ
b ogjoen kjaerstad Monaay
Mozkowvo Russzian Federation
1 Federation
bd ozonmaguaronar Hungary
tozsel Bay Cape Saint Blaize South Africa LI

Puc. 3.4. OkHO noncka ro Ha3BaHUIO 0O beKTa

Ecnu Ha npuBeneHHOM M300paXkeHUM MajieHbKasl KHOTIKa X Haxara,
TO KapThl MILYTCS TOJbKO B OUPEKTOPUMU (M MONAUPEKTOPUSIX), U3
KOTOpOH 3arpyskeHa TeKylllas KapTa; OHa He HaxkaTa, TO CKaHUPYIOTCS
KapThl BO BCEX TUPEKTOPUSIX, 3alaHHBIX B HACTpoilkax (KHomka X aHa-
normyHa koManae Map/Find Maps/Lock to Current map Path).

At Present Position — mouck KapT, Ha KOTOphIe MOIagaloT KOOPAU-
HaThl IIEHTpa 3KpaHa; KOMaHIa BBHITIOJHSETCS MPW HaXaTHU XEJITOu
TOYKM (MEXIY CTpeJIKaMu) Ha paccMaTpyMBaeMOil KHOIIKE.

To the North (Ha ceBep) — KoMaHaa BBITIOJHSETCS TIPU HaxXaTUu
BepXHEH CTpEeJKM Ha paccMaTpuBaeMOil KHOIKE, BBIMOJHSIS MOMCK
KapT Uil KOOpAMHAT, BBIYMCIEHHBIX CIEIYIOLIMM O00pa3oM: H0JroTa
BBIUMCJISIETCS IO LIEHTPY BKpaHa, a IIMpoTa — cpasy 3a CEeBEpPHOM Ipa-
HULIEH KapThl. AHAJOTMYHBIA METOH MCIIONB3yIoTCs Wit South, East u
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West (1or, BOCTOK M 3aliaj), COOTBETCTBYIOIIMX OCTAJIbHBIM CTpejKaM
Ha paccMaTpuBaeMOll KHOIIKE.

PesynbraToM BBIIOJHEHUS KOMAaHIABI SBISIETCSI CIMCOK KapT IS
PacCMOTPEHHBIX MO3ULIUIA.

B 3akioueHre pacCMOTPUM BOMPOCHI UCTIOIb30BaHUS B KapTax pas3-
JIMYHBIX TIPOEKLMI U CUCTEM KOOpauHaT (cM. Takxke pasa. 1.3 u 1.4).

ITon mpoeximeit KapThl TOHUMAETCST CIOCO0 MPoeMPOBaHUs chepbl
3eMJIM Ha TUIOCKOCTh KapThl. Hanbosee pacrpocTpaHEeHHBIMU U TIOAJIEe-
pxuBaembiMu B OziExplorer IpoeKLUsSIMU SBIISIIOTCS:

Latitude/Longitude (Illupota/Jdonrora) — mnpoekuusi, TAe JUHUU
LLIMPOTHI U JOJITOTHI MEPECEKAIOTCs MO/ MPSIMbIM YIJIOM.

Mercator — mpoeKIusl, UCIob3yeMasl yallle BCEro B MOPCKUX KapTax;
B Hell JIMHUM pyMOOB (cM. pasa. 1.5) MOMKHBI OBITH TapajiebHbIMU,
a JUHUM IIUPOTHl M IOJNTOTHI JOJDKHBI TiepeceKaTbCs TIOA TIPSMBIM
YIJIOM.

Transverse Mercator — Tmpoekliusl, U3BeCTHasl TakxKe KaK KOH(OpM-
Hasg uiad paBHoyroyibHas1 I'aycca (cM. pasa. 1.4); B OCHOBHOM HCIOJIb-
3yeTcsl I Tonorpacuyeckux KapT; XapakTepu3yeTcs TeM, YTO LIEHT-
pajbHBI MepuavaH (JIMHUS JOJTOThI) W 3KBATOp MPSIMbIe, a OCTajlb-
HbI€ JIMHUM AOJTOTHI Y IIMPOTHI KpuBbIe. C ymajleHueM OT LIEHTPAJIbHOTO
MepuIMaHa KpUMBM3HA JIMHUI YBEIUUYMBACTCS, TO3TOMY 3TY MPOEKIUIO
JIydllle MCMOJIb30BaTh Ha HeOOJbIIUX (parmMeHTaX. bBoJIbILIMHCTBO
HUCIOJIb3YEMbIX KapT IMOKPHIBAIOT JOCTAaTOYHO Majible 00JacTM M IIOT-
PELIHOCThIO OT YKa3aHHOM HEJIMHEWHOCTU MOXHO TMpeHeOpeyb.

Lambert Conformal Conic — ctepeorpaduyeckasi ImpoeKIus; UCIIOJIb-
3yeTcs ISl KapT ¢ OOJIbIIMM MacliTaboM B aBUALIMM U METEOPOJIOTHH.

Sinusoidal — mpoekums ¢ MpssiMbIMU JIMHUSIMU 1HUpOTHI (Latitude) u
Ha OIMHAKOBOM PACCTOSHUM; IIECHTPAIBHBIN MEpHIUAH IIPSIMOIA, OCTaNIb-
HbI€ JIMHUM JOJTOThl KPUBBIE; UCITONb3YETCS ST OOJbIIMX KapT.

OziExplorer mo3BoJisieT padoTaTh ¢ caMbIMU pa3HOOOPA3HBIMU CUCTE-
MaMu KoopauHat, crucok (Datum List) KOTOpPBIX BbI3BIBAETCS KHOITKOI

P B BEpXHEH CTpoke cocTosiHUs. B KauecTBe mpumepa IpuBeIeM
KpaTKue XapakKTepUCTUKU HEKOTOPBIX cUcTeM (CM. Takke pasi. 1.2).
UTM (Universal Transverse Mercator) — cucTeMa KOOpAMHAT,
OCHOBaHHAasl Ha CIeLMalbHbIX HacTpoiikax mpoekiuu Transverse
Mercator: mmpora (Latitude) ycranaBnmmBaeTcss Ha () rpagycoB; 3eMHOM
LIap ¢ 1maroMm B 6 rpamgycoB meiautcs Ha mectbaecsiT UTM-30H ¢ 1eHT-
paJbHBIM MEPUAMAHOM B LIEHTPE KaxXI0i; akTop MaciuTabupoBaHUs
(Scale factor) ycranasmuBaetcst paBHbIM 0,9996 (mis Poccum mpuHm-
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MaeTcsd paBHBIM 1); BocTOUuHOe BUpTyajdbHOoe HarpaBiaeHue (False
Easting) ycraHnaBauBaeTcsi paBHbIM 500000; ceBepHOe BMPTyalbHOE
HamnpaBieHue (False Northing) ycraHaBauBaeTca paBHbBIM 0 u
10000000 — mIst FO3KHOTO; LIEHTPAJIBHBI MEepUAVAaH JJId KaXXI0W 30HbI
BBIYMCIIIETCS Ha OCHOBE OMHON M3 KaJIMOPOBOYHBIX TOYEK. PasHOBMI-
Hocthlo UTM-cuctemnbl saBiasiercst MGRS (Military Grid Reference
System), KOTopasl UCIIOJIb3YETCS IIPEUMYIIECTBEHHO B BOeHHBIX GPS-
NpUEeMHUKAX W B KOTOpo IpuMeHsieTcsl pazoumeHne UTM-30HBI Ha
0oJiee MeJIKue CerMeHThI.

BNG (British National Grid) — aHmmiickasi cucreMa KOOpAMHAT,
Oasupyromasicsa Ha npoekunu Transverse Mercator.

WGS-84 (World Geodetic System) — MexXayHapomHas cCHUCTeMa
KOOpIMHAT, B KOTOPOM B Ka4eCTBE MOAETN 3eMJIM TIPUHAT 3JUTUIICOU
¢ TmapaMeTpaMu: Oosblas mojayock a = 6 378 137,0 M, moasipHOe cxKa-
e o = (a — b)/a = 1/298,2566.

Pulkovo 1942 — poccuiickas cucteMa KOOpAMHAT, B KOTOPOM B
KayecTBe Mojaear 3eMJId NMPUHSIT asuncoun KpacoBckoro ¢ mapamer-
pamu: a = 6 378 245 M, mamasg moayochk b = 6 356 863 M, mossipHOE
cxatue o = (a — b)/a = 1/298,3.

Hnsa BbIOOpa cucTeMbl KoopauHaT B okHe Select Display Datum
HUCTIONIB3YIOTCS KHOITKU:

H
(Datum of Loaded Map) — BbIOOp cHCTeMbl KOOpPAMHAT Kak
Ha 3arpyxaemMom Kaprte.

._-?‘i — TMIPUHITHL BHIOPAHHYIO B CIIMCKE CHUCTEMY KOOPAMHAT; MpPU
3TOM MpenbIAyllasi cUcTeMa KOOpAMHAT OyAeT aBTOMaTUYeCKHU Tpeod-
pa3oBaHa B BBIOpPAHHYIO, OZHAKO TIPU YCJIOBMH, YTO MpPaBUJIBHO yKa-
3aHa CUCTeMa KOOPAWHAT MCXOAHBIX JaHHbIX.

3.2. NMyTteBble Toukn (Waypoints)
n mapwpyTbl (Routes)

IlyTeBble TOUYKM SIBJSIOTCSI OCHOBHBIM 3JIEMEHTOM MapIlpyTOB U
MOTYT OJHOBPEMEHHO HCIOJb30BaTbC MJIsSI YKa3aHUsS MECT DPBhIOATIKU
WJIA OXOTbI, OPUEHTUPOB, JIOAOYHBIX MPUYATIOB M IPYTUX MHTEPECYIO-
mux obowvekToB. B GPS-mpuemHukax, coBmectuMbix ¢ Garmin, OoHM
MOTYT OBITh 3arpy>KeHBI WJIN BBITPYXKEHBI M3 HETO.

H71s1 co3maHust MyTeBbIX TOUEK Ha MHCTPYMEHTAJIbHOM MaHeJu HaXu-
MaeTcs KHOIKa
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wet (Position & Set Waypoints). I1lpu aToM Kypcop, IpUHUMAIOIINI
dopmy mepekpectust ¢ Hammuchio Waypoint, TTOIBOOUTCSI B HYXHOE
MECTO KapThl U HaXXMMaeTCs JieBas KHOIIKa Mblu. DdopMupyemMas Ipu
3TOM ITyTeBas TOUKa OTMEYaeTCs KBaJAPaTUKOM C HOMEpPOM 1 BHYTpU U
KHOMIKOM-MHANKATOPOM «+» CHHM3y. JIpyrHe TOYKM TI0 YMOJYAHUIO
OynyT uMeTh HoMepa 2, 3 u T. A. Ecau mepxath Haxaroi kiaBuiny Alt,
TO OTHOBPEMEHHO C ITyTEBOM TOYKON MOXHO MO0aBIATH U COOBITHE
(Event) (cwm. paza. 3.4). Hns pgoGaBiieHUsI MYTEBOM TOYKU MOXHO
WCIIOJb30BaTh KiaaBuily Enter mpu HaxaToit Shift.

I ommcaHUs CBOMCTB CO3MAHHOW TOYKM BTOPUYHBIM HaXXaTHEM
KHOTIKHU

B

¥pt DEXKMM MX PACCTAHOBKM BBIKJIIOUAETCS M MTPaBOi KHOMKOM MBILIT
IO 3HAYKY «+» BBI3BIBAETCS BCIUIBIBAIOIEE MEHIO, B KOTOPOM BBIOMpA-
eTcst KomaHnaa Properties (CBoiicTBa) ¢ mapameTrpamu (cM. puc. 3.5):

Name — ums (Ha3BaHUE) MYTEBOI TOUYKU.

Size — pa3mep umpu@dTa, KUCIIOIB3YEMOIO B MOAIMCIX K ITyT€BOM
TOYKE Ha KapTe.

Bold — XxupHblil lpUPT.

Description — omnucaHue myTeBoil TOUKU (IIMHOK 10 40 CUMBOJIOB).

Symbol Size — pa3mep HapMCOBAaHHOTO Ha KapTe CMMBOJA ITyTeBOM
TOYKM (MO yMOJYaHUIO 17 MHUKCENOoB, YTO B OOJIBIIMHCTBE CIy4yaeB
BIIOJIHE JOCTATOYHO).

Waypoint Symbol — BBIOOp cMMBOJa M3 MpedyIaracMoro CITMCKa,
nonyctumoro misg GPS-npueMHuKa, yKa3zaHHOTO B HAacTpoHKax Ipo-
rpamMMbl (cM. 1. 3.5.10).

Fore Color — uBeT CUMBOJIOB.

Back Color — et ¢doHa.

Display Format — BbeIOOp (popmaTa oTOOpakeHMsI CUMBOJIa Ha KapTe
(He BiusieT Ha popmat otobpaxkeHus B GPS-npuemHuke).

Pointer Direction — pacrosioxkeHue TOYKM WJIM CHUMBOJIAa OTHOCH-
TeJbHO MMeHM ItyTeBoii youku (left — cmesa, right — cmpasa, top —
CBepxy, bottom — CHU3Y).

Garmin GPS Display — ¢opmaT oTobOpaxkeHHsI ITyTeBOil TOYKMA Ha
skpaHe Tonbko Garmin GPS-nmpuemHukoB (He Bce momenu Garmin
MOIAEPXKUBAIOT 3Ty (PYHKLMIO).

Proximity Distance — pa3Mep 30HBI NPUOJMKEHUSI, WCIIOJb3YIO-
LIEHCsT B PeXXMME HaBUTallMM B PeIbHOM BPEMEHM: MPU BXONE B ITY
30HY TIPO3BYYMT 3BYKOBOE IPEIYIIPEKICHUE.
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Altitude — BbICOTa TYTEBOM TOUYKW Hal YpPOBHEM Mops (eIMHMIA
U3MEpeHUsl 3a7aeTcsl B HACTPOMKAax MpOorpamMMbl); MpU MOAAEPXKKE CO
cropoHbl GPS-npueMHMKa ee MOXHO 3arpy:KaTh W BBITPYXKATh U3 HETO.

Edit Position, Edit Date — KHOIKM BbI30Ba AUAJOTOBLIX OKOH JJIsI
SIpEIaKTUPOBAHUS KOOPAMHAT TyTeBOM TOYKMU U AaThl (M. puc. 3.14).

Attachments — KHoOmKa BbI30Ba [OMAJOroBoro oxkHa Waypoint
Attachments a1 npucoeqMHeHUsT K MyTeBOil Touke haijioB, KOTOpbIE
BMECTE C IPYTMMU TapaMeTpaMM YKa3blBalOTCSl B CIAEAYIOLIMX CTPOKaX U
ONIMSIX OKHA:

File Attachment — TmpucoenMHeHMe K TIIYTEBOM TOYKE JIIOOOTO
(haiiyia; K HEMy MOXHO J00aBUTb JOIOJHUTEIbHbBIE TTapaMeTphl, OTIe-
JIUB UX OT UMEHMU (haila CUMBOJIOM «/»;

Proximity/Route Attachment — mnpucoeauHeHUe K IyTeBOW TOUKeE
(paiiia (0O6bIYHO 3BYKOBOro wav-aiijga), KOTOpbIii 3amycKaeTcsi Npu
BXOJIE B 30HY MPUOIUKEHUS;

Proximity/Route Symbol — mnpucoennHeHHe K TMYTEBOM TOUYKe
nmo6oro BMP-daiina ¢ uzobpaxkeHUSIMU, KOTOphbIe OyAyT IOKa3aHbI
MPU BXOJAE B 30HY NMPUOIMKEHUS; IJIsT ITOU 1LIeJI MOXKHO MCIOJIb30BaTh
cuMBoJibl U3 TogaupekTopuun Oziexplorer\PSymbols OziExplorer;

Symbol Position — pacnojioxeHre CUMBOJIA OTHOCUTEILHO ITyTEBOM
touku (Top Left — cBepxy cneBa, Top — cBepxy, Top Right — cBepxy
crpaBa, Bottom Right — cHuzy cnpaBa, Bottom — cHugy, Bottom
Left — cHusy cieBa);

Time — BpeMsi MpoUrpbIBaHUS 3BYKOBOTO (haiiia U 1mokKa3a CUMBOJIa
B 30HE MPUOIMKEHUS;

Proximity/Route — mcnonb3oBaHUs MPUCOEIMHEHHBIX B Proximity/
Route ¢aittoB misg 30HBI MPUOTKEHUST K ITyTEBOM TOYKE, MapIIpyT-
HOM TOYKE WIM JJI1 000MX TUIIOB (30HA MPUOIMKEHHUS K IyTeBOM TOUKe
3alaeTcsl B OKHE €€ CBOWCTB (puc. 3.5), a aasg BceX MaplupyTHBIX
Touek — Ha 3akiaake Navigation (1. 3.5.10)).

Default — coxpaHeHUe TeKyIIMX HACTPOEK B KAYECTBE CTAHIAPTHBIX
JUISI BHOBb CO3[aBaeMbIX MYTEBbIX TOYEK, 3a MCKJIIOYEHHEM HWMEHU
(Name), omucanusi (Description), 30Hbl npubaMkeHus (Proximity
Distance) u BoicoTH (Altitude).

3aMeTuM, 4TO BbI30B MEHIO ¢ KOMaHmoi Properties mist yxe cyiecT-
BYIOILLEH IMyTeBOi TOUuKHU (Oe3 3HAaUKa «+») MPOU3BOIUTCS ABOHBIM I1IE]T-
YKOM JIEBOM KHOIIKY MBIILIU TI0 €€ 3HAUKY WJIM OJMHAPHBIM MPaBbIM.

1t M3MEeHEeHMST TIOJIOXKEHUS TTyTeBOM TOYKM, KaK M JPYTUX OOBEK-

[

ToB Kapthl (Map Object), ncnosib3yercs KHomnka B@& yHCTpyMEHTAIb-
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W aypoint Prope;

Name ITouKa1 SizeIB ZI [ Bald

Description II'IpMBOKsaanaq nnowade

Symbal Size |1F’ Z =
Edit Pasition |
Wwaypoint Symbal I 4+ Ajrport 'l
7] Edit Date

Fore Color I. Black vl
Back Color ID ‘el vl
Display Format IName with Dot vl

|£| Attachments

)i‘%‘? Default
Pairter Direction IBottom vl
| : - ? Help
Garmin GPS Display IName with Syrnbol vi
Praximity Distance IU Meters x Cancel
Altibude |1DD Maters By Save

ikt I

Puc. 3.5. CBovicTBa nyTeBoi TO4YKN

Holt maHenu. IIpu 3TOM Kypcop mpuobOperaeT opMy pyKd MpHU ycTa-
HOBKe ero Ha Map Object. OOBEKTB KapThl MOXHO IepeTacKMBaTh
TaKXKe KypCcOpOM MBIIIM MPU HAXKXAThIX JeBOM KHOMKe U KiuaBuie Shift.

s co3maHMsl 30HBI TPUOMIDKEHWS K MaHHOW ITyTEBOM TOYKe,
KpoMe auctaHuuu Proximity Distance Ha puc. 3.5, B OKHe, BbI3bIBae-
MoM KomaHaoi Moving Map/Range Rings Setup 3agatorcs cienyroiine
JOTOJIHUTEIbHbBIE TTapaMeTPhI:

Rings On — BKIIIOYeHUE/BHIKIIOYCHNE M300paXkeHWST 30HBI TIPU-
OJIM>KEHUsI TIOJI KypCOpOM HaBuraTopa. 30Ha MpUOJIMXKEHMST MOKa3biBa-
€TCS B BUJE OKPYXKHOCTEH C roy0oil HaKJIOHHOM IITPUXOBKOIA.

Ring Radius — paauyc nepBoii OKpYy>KHOCTU.

Radius Units — enuHuIa MI3MEpeHUsI paguyca IIepBOi OKPYKHOCTH.

Number of Rings — KOJMYeCTBO HapUCOBAHHBIX OKPYXXHOCTEIA.
Hanpumep, eciu 3agaHo 3, To Ha KapTe OyAyT HApUCOBaHbI TPU OKPYXK-
HOCTHU ¢ paguycaMu 1, 2 u 3 KM COOTBETCTBEHHO IIPU paauyce IepBoOit
1 xm.

Ring Color — 1BeT OKpy>XHOCTEI.

Line Width — TonuuHa TUHUM OKPYXKHOCTEH (B MUKCENaX).

HanmoMHuM, 4YTO 30HA MPUOIVMKEHUS WHIULIMPYETCS TOJBKO B
peXvMe HaBUTAllMM B peabHOM BPEMEHMU.
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s co3maHMsl MaplIpyTa YCTAaHOBUM HECKOJBKO IYTEBBIX TOYEK
(1—6 Ha puc. 3.6), 0603HAYEHHBIX, KpOMEe HYMepaIny, XapaKTePHBIMU
IJIsI TaHHOM MECTHOCTU CHMMBOJIaMU (KOJIOKOJIbHS UISI TOYKMU 1, Oap

JJIs1 TOYKU 2, OaHK JJIS1 TOYKW 3 U T. 11.), TIOCJIe Yero KHOIKOM ]%El
WHCTPYMEHTAJIbHOM ITaHe M BBI3BIBAEM OKHO pPEIaKToOpa MaplIpyTOB
(puc. 3.4), B KOTOPOM BEpPXHUII CIIMCOK — B3TO HOMEpa MaplUpyTOB,
noctynHbix B GPS-nipueMHuUKe M 3aaHHBIX B HACTPOMKAX MPOrpaMMbl
(cM. m. 3.5.10). B HmXHeM croucKe IPUBOAUTCS IIepeueHb ITyTeBbIX
TOYEK IS BIOpAaHHOTO B BepXHEM cHucKe maplipyrta. pyrue mapa-
METpPhI OKHa:

Add Wp — kHomnKa BKJIIOYEHHUS ITyTEBOM TOYKM B COCTaB MaplIpyTa;
Ipyd ee HaxaTUu Kypcop IpuoOpeTaeT (opMy CTPEIKU C IOAINKUCHIO
ROUTE. Ilenkasg 3TUM KypcOpOM IIO IYTEBBIM TOYKaM, IEPEHOCUM
UX B cocTaB MapiipyTta (B nojie Waypoints in Route) B nopsiake ux
BoiOOpa. IIpy 3TOM OIHOBPEMEHHO MPOMCXOAUT COECAMHEHUE MyTEBBIX
TOYEK JIMHUEH Mapuipyta (cM. puc. 3.6).

R : — KHOIIKA BKJIIOUEHMS/BBIKITIOUEHMST N300pakeHMS ITyTeBbIX
TOYEK.

ReLink — kxHomka OOHOBJIEHMSI aTpUOYTOB MYTEBLIX TOYEK, €CIU
OHMU ObLIM U3MEHEHBI MOC/e CO3MaHUs MapIIpyTa; Yallle BCero UCMojb-
3yercs coBMecTHO ¢ Garmin GPS-npuemMHukamu.

Reduce/Expand Arrow — kHomnKa (KpaitHsisl cripaBa) MI3BMEHEHUs pa3-
Mepa (CBepHYTb/pa3BepHyTh) okHa Route Editor 6e3 Bbixoma 13 Hero.

Number — HOMep MapllpyTa.

Clear — KHOIIKa yAaJieHUS TYyTEBBIX TOYEK M3 BHIOPAHHOTO MapIIIpyTa.

Send — KHomKa 3arpy3ku BbIOpaHHOro Mmapiipyra B GPS-mpuem-
HUK (ec/i OH o0JiafaeT Takoil pyHKIMeit).

Get — KHomKa 3arpy3ku BblOpaHHOro mapuipyra u3 GPS-npume-
HUKa.

I 2 * I )
—|' — KHOIIKN TICPEMCIICHUA ITYTECBOM TOYKHM B CIIMCKE

BBEPX WJIM BHU3.
Show — KHOIKa BbI30Ba MOJHOIO (PaclIMPeHHOT0) CIUCKa TOYeK
MapllpyTa C yKa3aHUEM PacCTOSIHUS MEXIy IMyTeBbIMM ToukKamu (Leg
Distance), paccTossHUSI OTHOCUTEJIbHO HAayaJbHOU MyTeBOM TOUKM (Acc.
Distance), uctuaHoro (True) u marautHoro (Magnetic) a3UMYTOB.
Move (Up), Move (Down) — KHONKHU MepeMelleHUs] BbIASACHHOM
IyTeBOI TOYKM BBEPX WJIM BHM3 ITO CITHCKY.
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Curzor of int, pre: ft Button ==

o} Properties”ﬁ HeLinkllIiI
I Narnie I ill £# Clear

R2 % Send
R4 7 (Gt

RS
RAR j
Waypoints in Route

M | wip Mum | ‘wip Mame | Leg Dig =
Km

0.278 Mave 4+
0,030
0,238 —

0107
nace
>| ¥ Delete |

Puc. 3.6. CozpgaHue mapLipyra

(i Bl

N e
P e =

t

Delete — KHOIKa yoaJeHUs BBIIEJICHHON MyTeBOM TOYKM M3 MapIil-
pyTa.

Properties — BBI30B OKHa CBOHCTB MapllipyTa C MapaMeTpamu
(puc. 3.7):

Name — uMsI MaplIpyTa, COCTOsIIee MakKCMMyM U3 16 CUMBOJIOB;
OHO OyzeT 3arpykeHo B GPS-npueMHUK, eCIu OH 3TO TOAJepKUBaeT.

Desc — onucanue mapuipyra (1o 40 CMMBOJIOB).

Color — uBeT oToOpaXeHus TUHUKW MapllpyTa.

Waypoints Available — cnucok TyTeBbIX TOueK, KOTOpbIe ObLIN
sarpyxeHsl B OziExplorer.

Waypoints in Route — cnucok myTeBbIX TOUEK B MapllpyTe.

HazHaueHue KHOIMOK:

Show — mokaszaTh MapllIpyT Ha KapTe.

Add — po6aBUThL BBHIOpaHHBIE B JIEBOM CIIMCKE IIyTeBbIE TOUKM K
KOHIIy MapIpyTa.

Insert > — BcTaBUTH BHIOpAaHHBIE B JIEBOM CITMCKE ITyTEBBIE TOYKU B
MapIIpyT Tepe BhIIEeJICHHON B TIPAaBOM CITHCKE ITyTEBOM TOYKOM

< Select All — BbIIEIUTH BCE MyTEBbIE TOYKU B JIEBOM CIIHCKE.

< Unselect — CHATH BBIACIIEHNWE CO BCEX BBIICICHHBIX B JIEBOM
CIIMCKE MYTEeBbIX TOUECK.

Unselect > — CHATh BbIAEJACHHUE CO BCEX BbIACJCHHBIX B MPABOM
CIIMCKE MYTEeBbIX TOUEK.

Delete — ynanuTth Bce IMyTeBbIe TOUKU U3 MapIIpyTa.

Crenyet 3ameTuthb, 4YTOo Lowrance/Eagle, Garmin, Magellan 1 MLR
GPS-nipueMHUKN TOMIEPKMBAIOT PA3TWYHBIE METONBI 3arpy3Ku/
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Mame IFH I 258 Show | Calor I-j
Description I
wiaypoints dyvailable W aypoirts in Foute

0oat -1
0aoz -
0003 -
0aod -
0005 -
000g -

o001 -
oooz -
0003 -
Insert » Q004 -
0005 -
< SelectAl| | 000G -

Add x

[=pd NS PU p)
OO e D0 0 —

(i lEEE

< Ungelect

Unzelect »

£ Cancel | ll il

ll £ 0K

Puc. 3.7. CBovicTBa mapLupyTa

BHITPY3KU MapuipytoB. B Lowrance/Eagles ucnonb3yer TOJIbKO HOMEDP
MyTeBOM TOUKM (OHM IOJKHBI OBITH 3arpyXeHbl B GPS-mpuemHuk).
Korma 3arpyxaercs WM BEITPYKaeTCsT MapIIPyT, TO MepeaaloTcs TOIbKO
HoMmepa nyTeBbIX Touek. B Magellan 1 MLR GPS-npueMHux mnepena-
€TCSl TOJIbKO MMS MYTEBBIX TOYEK (OHM IOJLKHBI OBITh B IIPUEMHUKE).
Garmin nepenaet Bclo MHGboOpMaLMIO (MMsI, KOOPIMHATHI U T. I1.) IJIS
KaXXIou 1TyTeBoi ToukH. [10CKOBEKY MMeHa HEKOTOPBIX ITyTEBBIX TOUEK
MOTYT yXe OBITh TIPEICTAaBIICHBI Ha KapTe, TO BO M30eKaHWE ITyTaHMIIBI
MPEANIOYTeHUE CJIenyeT OTIaBaTh IMYTEBBHIM TOUKAaM, YK€ MMEIOIIMMCS
Ha KapTe, W, CJeloBaTeIbHO, OHU IOJyYyaT aTpuOyThl (MM, KOOpPIM-
HaThl M T. T1.) MYTeBBIX TOUEK C TaKUM Xe MMEHeM, HO YXKe pacITtoyo-
>KEHHBIX Ha Kapre.

I1pu 3arpy3ke mapuipytoB B Lowrance uinu Eagle GPS-nipueMHukmn
MyTeBbIE€ TOUKU YK€ TOJKHBI ObITh B MPUEMHMKE A0 3arpy3KM Mapli-
pyra. Ilpu stom GPS-npueMHUK IOCTaBUT OTCYTCTBYIOIIME ITyTEBBIC
TOYKM B MapIipyre, HO He OymIeT MX YYUTHIBATh MpPHW HaBurauuu. [1pum
3arpyske MapuipyToB B Garmin GPS-npueMHUK myTeBble TOUKU Map-
LIpyTa CO3AAIOTCSI aBTOMaTUYECKHU, €C/IM UX TaM He ObLIo, WU Tepesa-
TUIITYTCS CYIIECTBYIOIMNMHA B TIPHUEMHMKE ITyTEBBIMM TOYKAMHM, UMEIO-
IIUMU TaKWe ke MMeHa.
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3aMeTHM TaKXe, YTO CO3JaHHEIe ITyTeBbIe TOYKW W MapLIPYThl MOTYT
OBITH COXpaHEHBI B (paiijie u 3arpyskeHbl U3 aiima. s 3Toro ucmoib-
3yIOTCSI COOTBETCTBYIOIME KOMAaHAbI, BhI3bIBacMble KHonKamu Load m
Save MHCTpyMEHTAJbHOU IMaHean (CM. Takke pasa. 3.5).

3.3. Tpeku (Tracks)

Tpexu moryr ObITh ckayaHbl u3 GPS-mpumeMHMKa wWinM co3maHbl
BPYYHYIO U 3aTeM 3arpyxeHbl B GPS-npuemHuk. st pydHoro cosna-
HUSI TpeKa HaXMMAaeTcsl KHOIKa = TRACK (Manually Create Track
Point) MHCTpyMEHTAJILHOI IIaHEIM, MOCJAE YEro Kypcop C IIOAMUCHIO
Track moagBoauTcs K BHIOpaHHOMY MECTY Ha KapTe 1M HaXKMMaeTcs JieBast
KHOMKAa MBIIIIU, B pe3yjbTaTe Yero co3maeTcs Toyka Tpeka, KoTopas
ABTOMATUYECKN COCAMHSIETCS C MPEObImyIleii, 00pa3yst TaKUM 0Opa3oM
HEKYI0 JJOMaHHYIO0 KpUBYIO Tpeka (cM. puc. 3.8, a). KoinuecTBo co3na-
BaeMbIX TOUYEK TpeKa OMpPEdeIsAeTCS X ITOITyCTUMBIM KOJUYECTBOM LIS
nanHoro GPS-npuemuuka. Eciau tpek comepxkut 1000...2000 Touek, TO
BBIBOJI €I0 M300pakeHUsI Ha dKpaH MOXET 3aMeUISITh paboTy BCel cuc-
TeMBl. B TakMx ciaydasgx IjIsT YCKOpeHUs paboThl B HACTPOMKax Ipo-
rpamMMbl (cM. 1. 3.5.10) TommmHy Tpeka (Track Width) menecoobpasno
YCTaHOBUTH paBHOM 1 muKcen.

st pa®oThl ¢ TpeKaMM HaxkaTueM KHOIIKU : (Show/Hide
Track Control) Ha HHCTPYMEHTAJIbHOW TAHEIU BBI3BIBAETCS OKHO
yrpapineHus: Tpekamu Track Control (puc. 3.8, 6), B KOTOPOM BbIMNOJI-
HSIIOTCSI CJIEIYIOLIMEe HAaCTPOUKMU:

Num — cTosbel; ¢ HoMepamu TpekoB (1...75); LIBETHOI KBaapaTUK
cjeBa OT HOMepa TTOKa3bIBaeT IIBET, KOTOPBIM OTOOpaXKaeTcsl 3TOT TPeK
Ha KaprTe.

Description — onucaHue sl KaXXA0ro Tpeka, KOTOpoe MOXET OBITh
OTPeIaKTUPOBAHO BITOCIEACTBUU.

Points — KoJMuecTBO TOUYEK B TPEKE; 3aBUCUT OT MOJEJIU UCIOJIb3Y-
emoro GPS-npuemHuka.

Distance — mjauHa Tpeka B €IMHUILAX, YCTAHOBJIEHHBIX B HACTPOIi-
Kax mporpaMmsl (cM. 11. 3.5.10).

HaszHaueHue KHOMOK:

SHOW (Show/Hide the track display on the map) — mokasaTb wiH
CKPBITh TPEK Ha KapTe.
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fr (Do not show track points) — oroOpaxeHue 0e3 mokaza TOYEK
TpeKa MpM HaXaToi KHOMKe (KacaeTcs TOJbKO Tpeka HoMmep 1).

&

1 (Show Fixed track points) — moka3zaTb TOUYKM TpeKa B BMIE
KPECTUKOB.

LY
bl l (Make Track Points in Box Active) — mpu HaxkaToil KHOIIKE
MOXHO BBIICJIUTH YaCTh TOYEK M CAEJaTh UX aKTUBHBIMU (IOCTYITHBIMU
IJIsI pemakKTUPOBAaHMSI), OOBedsl MX IIPSIMOYTOJBHUKOM C IIOMOILBIO
MBIIIY IIPU HAXATOM JIEBOM KHOIIKE.

1% (Make All Track Points in Track Section Active) — mpu Haxa-
TOM KHOTIKE BBIACIISIIOTCS BCE TOYKM TpeKa, €CIM B 30HY BBIIEICHUS
(TIpSIMOYTOJILHUKOM) TTomajo 0ojee OTHON TOUKMU.
ABC . . . .
(Open properties dialog when creating new track points) —
ABTOMAaTUYECKWIA BBI30B OKHAa pETaKTHPOBAHUS CBOWCTB CO3MaHHOMU
TOYKH.

|5 (All New Track Points are Created Active) — mpu HaxkaTol
KHOTIKE BCE€ BHOBBL CO3[aBaeMble TOYKM OYIyT aKTUBHBIMH. AKTUBHEIC
TOYKU TpeKa MOTYT ObITh MepeMellleHbl HA HOBOE€ MECTO IPHU HaXKaThIX
knaBuie Shift 1 1eBol KHOIMKE MBbIILIN.

)

— BBI30B MEHIO TSI MaHUITYJUPOBAHUSA AKTUBHBIMM TOY-

KaMu:

Save Active Track Points to a File — coxpanutb B ¢aiijl Bce aKTUB-
HBIE TOYKU.

Delete Active Track Points — ymanuTh Bce aKTUBHBIE TOUYKU.

" (Insert a new track point) — BKJIIOYEHHE pEXMMa BCTaBKH
HOBBIX ToUeK. JIJIST 3TOTO KypCcop yCTaHABIMBAETCS MEXIY ABYMs TOU-
KaMM aKTMBHOTO TpeKa M IpW HaxaToil KiaBuile Alt TpOU3BOAUTCS
LLIETYOK JIeBOi KHomKoi Mblid. HoBast Touka OyneT BcTaBjieHa MpaBee
TEKyIei BBIICIEHHON TOYKM M MOXET OBITH TepeMellleHa MBIIIBI0 Ha
TpeOyeMyl0 IMO3ULIMI0. AKTUBHBIE TOUYKM TpeKa MOIYT OBITh mepeme-
IIEHbl Ha HOBOE MECTO ¢ IMOMOIIbI0 KiaaBuiuu Shift U jeBoii KHOMKU
MBIIIIH.
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= TRACK (Manually Create Track Points) — py4yHOe co3maHue
TOYKM TpeKa; AyOjaupylollas KHOIKAa WHCTPYMEHTAJIbHOW IMaHeIu C
QHAJOTUYHBIMMU (DYHKIMSIMU (CM. BBILLIE).
5
== (Show Track Point Hints) — BK/IIOueHMe pexXuMa TMOICBETKU
AKTUBHON TOYKM, TMPU KOTOPOM BBIBOIMUTCS €€ OIMCaHMUE IMpU ycTa-
HOBKE Ha Hel Kypcopa MbIIIIN.

N
H (Save the Selected Track) — coxpaHUTH BBIIEJICHHBIII TPEK B
daitn.

E] (Show Track List) — BbI30B cIMcKa TOYEK TpeKa.

.:5:_‘
I (Selected Track Properties) — BBI30OB OKHa CBOICTB TpeKa
(cM. puc. 3.9).

+*

CITHCKY.

¥ (Move Track Down) — IepeMeCTUTh BBIICICHHBIN TPEeK BHU3
10 CIHMCKY;, 3Ta OIepamlus MOXET IOTpeOOBaThCs, €Cl, HaIpuMep,
BTOPOI TPEK HY:KHO 3arpy3UTh B IIPUEMHMK, @ 3TO BO3MOXHO TOJIBKO B
ciaydJae, eClii OH OymeT Tmox HoMepoM 1.

(Move track Up) — mepeMecTuThb BBIIEICHHBIN TPEeK BBEPX IO

w
% — BbISOB MCHIO C OOIIOJHUTCJIbHBIMHW KOMaHIAMM (CM. HI/DKC).

Gé (Split Track 1 into Separate Tracks for Each Track Section) —
npeodpa3oBaHUe CErMEHTOB Tpeka (40 74 1ITYK) B OTAEJIbHbIE TPEKU
(CerMeHTHMpPOBaHHBIE TPEKU XapaKTEPU3YIOTCS OTCYTCTBUEM COCTMHM-
TeJTbHOM JIMHUM MEXIY TOYKAMK CErMEHTA).

¥ =

El.il — KHOIIKM YMEHBIIEHUS W YBeJIMYCHUS BBICOTHI CTOIOA Tab-
JIAIBI OKHA.

ITpu menuke mpaBoii KHOMKOM MBIIIM 110 aKTUBHOM Touke (Kypcop
B BUIIe PYKM) BBI3BIBAE€TCS MEHIO ¢ KOMaHIAMU:

Properties — BBI30B OKHa CBOICTB TOUKM TpeKa (BbIOOp BBICOTHI
(Altitude), pegakTupoBaHUE TTO3ULIMUA U JATHI).

Delete — ynanuTb TOUKY.
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Delete & Split track — yganuTb CBSI3aHHYIO ¢ TOUKOI JIMHUIO (CJIEH).

New Track Section — okOHYaHME cerMeHTa Tpeka B 3TOI TOYKE.
Garmin GPS-nipyueMHUKM TTO3BOJISIIOT MpepbiBaTh U HAUMHATh TPEKU B
JII0OOOM MecTe (Ha caMoM Jejie 3TO OyaeT OAvH TpeK 0e3 JTUMHUU OTHOIO
cermeHTa). B ciyyae Lowrance win Eagle npueMHUKOB IpepbIBaHUE
TpeKa Ha CerMEHTbl HECYIleCTBEHHO, T. K. ITOCJIe 3arpy3Ku BCE TOUKU
OyIyT COeMMHEHBI B OJVH TPEK.

Creat a Waypoint at Tp — co3gaHue IyTeBOii TOUKM B TOUKE TPEKa;
BBI3BIBAETCS OKHO Ha puc. 3.5 1 BbIOMpAIOTCS mapaMeTphbl IIyTeBOit
Touku (Touka 1 Ha puc. 3.8, a).

Snap to Closest Track Point — co3ganue nuHuu (ciaena) K OavKaii-
LIEN TOYKE.

Snap to Closest Track Line — co3naHue nuHuu (ciena) K Oavkai-
LIEH JIMHUM.

OKHO cBOICTB TpeKa (puc. 3.9), BbI3bIBaeM0Oe KHOIKOM '1 B OKHE
Ha puc. 3.8, cogepXuT cleayrlle HaCTPONKMU:

Track Desc — onucaHue Tpeka (MivMHa 10 35 CUMBOJIOB).

Line Color — uBeT JMHUM TpeKa.

Width — TomumHa JUHUU TpeKa B IIMKCEIISIX.

Type — TUII TUHUM MEXIY TOUKAMU TpeKa:

Line — oTpe3Kku MpsSIMBIX;

Polygon — B Bue nonuroHa (3aMKHYTOIO TpeKa);

Alarm Zone — B BHIe ITOJMTOHA OITACHOW 30HBI CO 3BYKOBBIM ITIpe-
JIYIpEeXICHUEM.

Fill Color — uBeT 3aJMBKU MOJUTOHOB.

Fill Type — Turm 3aJMBKU MOJUTOHOB (CIUIOLIHAS, IITPUXOBKA U T. I1.).

Ha3nayeHne KHOTIOK:

Load — 3arpy3urh Tpek u3 (aiiia B JOIIOJHEHNE K TEKYIIEMY.

I el ezl =
e ] o] o] < 43

Mum | Drezcription | Pointzs | Digtance |:|
01 030705153548 12 10,87
3 e

s =

a) 6)
Puc. 3.8. Tpek (a) u okHO ynpaBneHns Tpekamu (6)

Ty
+
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Track Mo |1 Zi

Track Dezc IDB.U?.DS 153848

Lire: Coolor I- vI B Load |
wfidth |2 Zi
& Save

Type ILihE VI
7 Clear |
Fill Colar I- vI

IDiagonaI 1 vI I S oo

Fill Type

1 ﬂ E Close |

Puc. 3.9. OKHO CcBOJiCTB Tpeka

Save — coxpaHuUTh TpeK B (aiin.

Clear — ymaauTh TpeK U3 ONEPaTUBHOU ITaMSITU.

Show — moka3aTh BbIOpAaHHBIN TPEK Ha dKpaHe.

ITpu co3maHuM TPEKOB MOXHO MCIIOJIb30BaTh B COUETAHUU CO LIEN-
YKOM MBbIILM CJIENYIOLINE KIJIABUILMW KJIaBUATYPbI:

Alt — mpokiaaKa HOBOTO OTpe3Ka C JaHHOU TOUKU;

Shift — co3maHue HOBOU TOUKHU, OJMXKAKMILIENH K MOCIEAHEH TOUYKE
Tpeka;

(Shift + Ctrl) — yctaHOoBKa TOUKM Ha OJMXAUIIYH JMHUIO TEKY-
11IeTO TpeKa;

(Shift + Alt) — mpokjiagka HOBOIO OTpe3Ka TpeKa C CO3JaHheM
TOUKM, OJvKailei K MmocjieqHell Touke Tpeka;

(Shift + Ctrl + Alt) — mpokiaaka HOBOro OTpe3Ka Tpeka C co3fa-
HUEeM TOYKHU, OJVMKalIlel K JUHUM TeKYLIEro Tpeka.

IlepeiineM K pacCMOTPEHUIO KOMaHI MEHIO, BbI3bIBAEMOT0 KHOTIKO

dhw

M3 OKHa Ha puc. 3.8.
Move Selected Track to track 1 — nepemellieHre BEIOpAHHOTO TpeKa
Ha MeCTO IEePBOro IO CIUCKY (U1 caydasi, €CIU BhIOpaHHBIN TpeK Tpe-

OyeTcs 3arpy3uTh B TIPUEMHUK).

Track Replay — BbI30B OKHa ISl ypaBieHUs BO3BpallleHUEM IO
TpeKy (puc. 3.10); oHO COAEPKUT CIeAYIOIIe HACTPOMKU:
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Track — BbIOOp HOMEp TpeKa IUIs1 BO3Bpara.
Color — uBeT Tpeka.
-10, -, +, +10 — KHOIKM YCTAaHOBKU CKOPOCTH BO3BpAlllCHUS.

— BBIOOp CTAPTOBOI MO3UIIMKA U OCTAaHOBKA BO3BPAICHUS.
é — OYKCTKA MPOMIEHHOM YacTU TpeKa A0 TeKyIlei MO3UL1U.

I.’ — HayvaTh ABMKCHME IO TPEKY CO CTApTBOU ITO3UIIMMN.
Ckopoctb (Speed) nBuxenusi, HanpabieHue (Heading), BbicoTa
(Altitude) u npoiineHHOe paccrossHue (Distance) oToOpaxaroTcs B eIu-
HULIaX M3MEPEHMsI, 3alaHHbIX B HACTPOMKax MporpaMMmbl. 3HaUYeHUE B
mojyie Distance MOXHO OOHYJIUTH ABOMHBIM KIIMKOM MBIIIIH, TTO3BOJISIET
W3MEPUTh PACCTOSTHUE MEXITY MBYMS TOUKAMM.

Track Profile — moctpoeHue rpadurka 3aBUCMMOCTU BBICOTBHI WJIU
CKOPOCTU ABMIKEHMST OT PACCTOSIHUSI UM BPEMEHMU.

H1s1 oToOpakeHMST BBICOTHI OHA JOJIKHA OBITH COXpaHEeHa IJIST KaxK-
JON TOUKM TpeKa. DTO BO3MOXHO B peXUME HABUTALUM B pealbHOM
BpemMeHu (Moving Map) wim 3arpy3koil TpeKOB U3 TPUEMHUKOB
Garmin eTrex, eTrex Summit, eMap u np. Uro kKacaeTcs BpeMeHH, TO
OHO (puUKcHUpyeTcs TOJBKO B pexkxume Moving Map. Pacnomaras mocrt-
POCHHBIM TpaMKOM, MOXHO B €T0 KaXXIO0i TOYKE OIPEIEIUTh pacCcTo-
STHUE, BBICOTY WJIM CKOPOCTh, KIIMKHYB IT0 Heil KypcopoM MbIw. [Tapa-
MeTpbl OKHa ¢ rpadukom (puc. 3.11):

X Axis — 3HaueHus! (10 TOPU3OHTAJbHON OCH) PACCTOSIHUSI WU
BPEMEHMU.

Profile Type — 3HaueHus (110 BEPTUKAJIbHOI OCU) BBICOTHI UJIU CKO-
pPOCTH.

Track — BbIOOp HOMeEpa TpeKa IJisl IIPoCMOTpa.

Section — HoMep (pparMeHTa Tpeka; OHM HAYMHAIOTCS ¢ HoMepa 1.

Dots — ucnonb3oBaTh CUMBOJIbI B BUJE KBaapaTUKOB IS 0003HA-
YEHMS KaXIOM TOYKHU TpeKa.

Lines — coeqMHUTb TOYKU TPEKOB JIUHUSIMU.

Distance, Time, Altitude, Speed — BBIOOp eaAMHUI] U3MEPEHUS pac-
CTOSTHUSI, BPEMEHM, BbICOTBHI M CKOPOCTH.

Contrcl E3 B

G 1 0] 5[ 0| ] 0] ) 3 e [ w_ o121

Puc. 3.10. OkHO ynpaBsieHusi BO3BpaLyeHNneM rio Tpeky

Track.
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Zoom — TIOJI3YHKOBBIE PETYJIUPOBKU YBEJIUUCHUS IO TOPU3OHTAIMN
U1 BEPTUKAJIU.

Pan — noi3yHKOBbIE€ PETYJISTOPbI CMelleHUsT rpaduKa Mo ropu3oH-
TaJIu U BEPTUKAJIU.

Color — uBeT rpaduka.

Refresh Button — moBTOpHas 3arpy3ka Tpeka.

Track Filter Control — ¢uibTp ¢ U3MEHSIEMbIMU TTapaMeTpaMM ISt
YMEHBILIEHUsT KOJUYECTBa TOYEK B TpeKe 0e3 CYIIECTBEHHOIO yXyIIle-
HUS opuruHajabHoro ciuena. Ilapamerpsl okHa (puc. 3.12, a):

From Track — BBIOOp HOMeEp TpeKa Ijisd PUIbTPALIUU.

To Track — HoMep Tpeka, Kyna OyaeT 3anucaH OT(UIbTPOBAHHBIN
TpeK.

Load — 3arpy3uth npeaBapuTeIbHO COXpaHEHHbIE HACTPONKU (hrsib-
Tpa.

Save — coxpaHuUTbh TeKylLIHe HACTPOUKU (PuabTpa B daii.

Max Distance — MakCHUMaJbHO JOMYCTUMOE PACCTOSHUE MEXIY
TOYKaAMM; €CJIM 0 CIeAylolleil TOUKM Tpeka OHO OoJIbllie yKa3aHHOTO
3HAYEHMSI, TO TaKasl TOYKA OCTaBJISIETCSI B TPEKeE.

Min Distance — MUHMMaJIbHOE PAaCCTOSIHME MEXIY TOYKAaMM TPeKa;
€CJIM 10 CJEAYIOlIe TOUYKU TpeKa OHO MEHBIIE YKa3aHHOIO 3HAYEHMSI,
TO Takasi TOYKa oTOpachIBaeTCs.

Max Deviation — MakcuMajbHOE OTKJIIOHEHME TOUYKM TpeKa OT
HampaBJieHMs;, €CJIW CJeAylollas Toyka Tpeka HWMeeT OTKJIOHEHUe
0oJIbllIe YKa3aHHOTIO 3HAYeHMUS, TO 3Ta TOUKA OCTaBJIsSIeTCS.

Track Profile - [1] ACTIVE LOG E B

. = .
. //\«J\/ "'\\I./ o

Pan Zoom _

Az Frafile Type —

& Distance & Altitude

' Time (" Speed Time iMinutes vl Pan E :l :!’
Track |1 ZI [v Altitude _IFeet vl Catan ||:I ellow jv

Section IA" 'l |wl| Lines Speed JKPH vl al ?l E Close |

Altituce
o
=

- -

Distance

Distance lKileetere j Zoom u _I _>|

Puc. 3.11. Mpogunb Tpeka
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. Filter

From Track Ih Z B Load
Ta Track |2 ZI H Bep |

Max Distarice 500 [Meters =] "
Min Distance [10 [Meters = w 4 Tiack Mo [T (%)
M Devistion [15 [Meters = & = MoveUnis[1 [4l

Macange [0 9| # ¥ B el Track Ports =]

[E] Closs | T Filter | ll E Cloze |

a) 6)
Puc. 3.12. Okna ¢punbrpaunn (a) n mogudukaummn tpeka (6)

Max Angle — MakcuMaJlbHO€ 3HaYEHME yIila MEeXIy TOYKaMUu TPeKa;
€CJIM CJIemyroIasl ToYKa PacIooKeHa IO YIJIOM OOJBIINM, YeM yKa-
3aHHOE, TO 3Ta TOYKa OCTaBJIsIeTCS.

Track Move Control — yrpapieHue nepeMellieHUEM TpeKa; B OKHE
KoMaHabl (puc. 3.12, 6):

Track No — BEIOOp HOMEpa mepeMelacMoro Tpeka.

Move Units — KoJIMUeCTBO MUKCEJIEH B OMHOM Iliare repeMelleHus.

Combo Box — mepemelars Bce Bxoasiue B Tpek Touku (All Track
Points) unu toapko akTuBHbIe (Active Points Only).

Arrows (CTpellKd) — TIepeMeIlleHNe TOYeK TpeKa B YKa3aHHBIX
HaIpaBJICHMSIX.

Save — coxpaHUTb MOIUGUIIMPOBAHHBIN TpeK B (haii.

Track Reverse — peBepcrpoBaHUEe PACIOJIOXEHUS TOUYEK B TPEKE.

Add Date/Time to Track Points — mo6aBuUTb BpeMs M JaTy B KaxX-
JIyI0 TOUKY TpeKa, BKJIouasi BpeMsl U JaTy cTapTa, a TakKe BpeMeHHOM
WHTEepBaJl Mexny ToukaMu. KoMaHaa KOppeKTHO paboTaeT TOJbKO B
TOM CJIydae, €CJIM TOYKM OBLIM pacCTaBJIeHBI 4epe3 paBHBIE IPOMeE-
XKYTKM BpPEMEHH, OIHAKO BTO He SBJSIETCS TrapaHTUEHd BBIYMCICHMUS
CKOPOCTU U AUCTAHLIMU C BHICOKOW TOUHOCTHIO.

PaccmoTpuM 0c0OEHHOCTH 3arpy3Ku/BbIrpy3KU TpeKOB. Bo-mepBbix,
MEePBbIiA TPeK MOXET ObITb TOJbKO aKTHBHBIM, MOCKOJIbKY BbITpyXkae-
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mbiii u3 GPS-nmpuemHuka Tpek Bcerga 3arpyxaeTtcs Ioj HomepoM 1.
N, nHaobGopor, 3arpyxaemblii B GPS-mpueMHUK Tpek Toxe MOJKeH
umetb HoMmep 1. Ilpu mosarpyske Tpeka u3 ¢aityia oH gobaBisieTcsl K
KOHIIy MMEIOIIETOCsI B MPUEMHHUKe Tpeka. Bo-BTOpBIX, BO3MOXHOCTh U
OCOOEHHOCTU 3arpy3Ku/BbITPY3KU TpPeKOB omnpenensercs turiom GPS-
npuemMHuka. Tak, Hekotopwsle mpueMHUKH Lowrance u Eagle monne-
PKVBAIOT HECKOJIBKO TPEKOB, ITO3TOMY HEOOXOIMMO YKa3bIBaTbh, KaKOM
W3 HHUX MOMIeXUT 3arpy3ke. [Ipum 3arpyske HoBoro Tpeka B Garmin
MPUEMHMK OH I00aBJsIeTCS K YK€ CYLIECTBYIOLIEMY; €CIM HY>XHO yaa-
JIUTh CTapbIii TpPeK, TO 3Ta Omepalrs BBITIOIHSICTCS BPYYHYIO depes
MeHIo npueMmHuka. IlpaBna, mociaenHue momenn Garmin MO3BOJISIOT
3arpykaTb TPeKM WIM C pPa3HbIMM HMMEHaMH, WIM KaK aKTHUBHBIN.
B npuemnHukax Magellan Tpeku MOTYT ObITh 3arpy>KeHbI TOJILKO B MOC-
neagaue mopenu (315, 320). B mpuemHukax MLR 3arpyska TpekoB He
MpeayCMOTpPeHa.

B obGmem cimygae Tpek Homep 1 MOXET OBITh 3arpyKeH KOMaHIOM
Load unu B okHe Track Control. Bee apyrue Tpeku MOryT ObITh 3arpy-
KeHbl ToJbko M3 okHa Track Control (puc. 3.8) wiu Track Property
(puc. 3.9) ¢ coxpaHeHUEM YCTaHOBJIEHHBIX MapameTpoB. MckioueHue
coctaBisitoT npueMHuKU Eagle m Lowrance, B KOTOpPBIX KOOpPAMHATHI
KaXXIOM TOYKM TpeKa B rpamycax Impeobpasyrorcs B X,Y-KOOpAMHATH B
MeTpax OT Npenblayllieil TOuku Tpeka. MakcuMaibHOEe MpupalleHue
atux KoopauHaT (X wiau Y) cocraBiasgeT 32,5 KM, a 3TO 3HA4YUT, 4YTO
OVUCTAHIIUS MEXIY OBYMS TOYKAMU TpeKa He MOXET MPEBBIIATh 3Ty
BEJIUUUHY.

3.4. Co6biTua (Events), Toukn (Points),
Hab6opbl Touek (Point Set), 3ameTkn (Features),
KoMmmMmeHTapum (Comments)

PaccmaTtpuBaemblie B 9TOM pazieiie 0ObeKThl MOTYT MCIIOJIb30BaThCS
B pa3IMYHOM KadecTBe B 3aBUCMMOCTH OT Tuma GPS-mpremHuka.

Events — 0ObeKkThl THIA COOBITHS; B OOIIEM CiIy4ae HWCITOJIb3YIOTCS
JUTST yKa3aHUSI MECT OTAbIXa, KeMITMHTa, Kade, CTaHIMi Tex0OCTyKuBa-
HUS 1 T. TI. COOBITHS XapaKTepr3yIOTCS TOJIBKO KOOPIMHATAMUA M CUMBO-
JIOM U MO3TOMY 3aHMMAIOT Majio MecTa B mamsTu. OHU KCIONb3YIOTCS B
Lowrance u Eagle GPS-npueMHukax rnoa Ha3BaHueMm Icons, Events unu
Event markers; nx Koam4ecTBO 3amaeTcs B HacTpoiikax Oziexplorer ms
JAHHOM Mojelu MpUeMHMKA yKazaHHoro tuna. /i Garmin u Magellan
IIPUEMHUKOB, KOTOPHBIE HE ITOMACPKUBAIOT COOBITHS, MX MaKCHUMAaJbHOE
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KOJINYECTBO MOXKHO YCTAaHOBUTH paBHbIM 1000 JMILb € 1LIeJIbI0 TPOCMOTpa
X Ha KapTe (6e3 BO3MOXHOCTH 3arpy3ku B GPS-mpueMHUK).
s co3maHusl COOBITUI HAa MHCTPYMEHTAJIbHOW TMaHeJIM HaXuMa-
*
eTcs KHormKka E#t (Position & Set Events). Ilpu aToM Kypcop, mprHUMA-
fouuit popMy mepekpecTus ¢ Haamucbio Event, momBoauTcs B HyXXKHOE
MECTO KapThl M HAXKMMAETCS JieBask KHOMKa MbI. @opMupyeMblil Ipu
3TOM 3HAYOK COOBITHS IO YMOJYAHUIO MUMeeT (OpMYy KPYKKHU (3HAYOK
6apa). Ecnm nepxkath HaxkaToil KiaBuiy Alt, TO OZHOBPEMEHHO C
COOBITEM MOXKHO I00aBJISITh U MYTEBYIO TOUKY.
L 2

151 ommMcaHusT CBOMCTB COOBITUS BTOPUYHBIM HaXkKaTHeM KHOIIKM Exf
pEeXUM pacCTaHOBKM BBIKJIIOUAETCSI W TIPaBOH KHOMKOM MBIIIN IO
3HAYKY COOBITHSI BBI3BIBAETCS BCILIBIBAIOIEE MEHIO, B KOTOPOM BBIOM-
paetcs komaHna Properties (CBoiicTBa) ¢ mapamerpamu (cMm. puc. 3.13):

Fore Color — uBeT cumBogoB (miIst IpueMHUMKOB Garmin 1BeT
U3MEHUTDb HENb35).

Back Color — uBet ¢oHa.

Event Symbol — BbIOOp cHMMBOJIa M3 MpeiaraeMoro crmcka (oH
MOXET OBITb OIrpaHMYeH IJI1 HeKOTopblX mopeneii GPS-npuemHu-
KOB — cM. pasf. 2.5). IIpuMepbl CUMBOJIOB COOBITHIA TOKA3aHEI B JIEBOIt
yacTtu puc. 3.13.

Symbol Size — pa3smep cuMBoJa, KOTOpBIM OymeT HapucOBaH Ha
KapTe (1o ymoia4aHuio 17 MUKCENIoB).

Event Properties

iy
Fare Colar I- Blus vl
Back Color ||:| Wit v|
&

Ewent Symbal I % Mavaid,Orange j

Symbol Size I'l? Z
4 ’% Drefault |

E dit Position | % Help |

2T Cancel | By Save |

Puc. 3.13. OkHO cBOWCTB cCOObITUS
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Default — Komka coxpaHeHMSI BBENEHHBIX YCTAHOBOK B KauyecTBE
CTaHIAPTHBIX MO0 YMOJYAHUIO.

IlepemeliieHre CMMBOJIOB COOBITUI OCYIIECTBISETCS MPU HaXaTbIX
kiaBuiie Shift 1 1eBOM KHOIMKE MBIIIH.

IIpn naxatne kHonku Edit Position BBI3BIBaeTCSI OKHO pegaKTUPO-
BaHUs KoopauHaT oobekTa Event (puc. 3.14), B KOTOPOM BbIOMPAIOTCSI:

Datum — BbIOOpP cucTeMbl KOOPAMHAT; aBTOMaTUYE€CKU BbIOUpPAETCS
TaKoU XKe, KaK B 3arpy>k€HHOM Kapre.

Position — ¢opmaT mpencTaBieHus KoopauHaT: B eamHuiiax Lat/
Long (1o ymonyanuio) wim UTM.

Lat, Long — BbIOOp 3HAY€HMM IIMPOTHI U MOOJIOTHL: TIpamgyChi-
MUHYTbI-CEKYHIbI-A0J1 CEKYHIIbI.

N/S — ceBepHasi/1oxHas (IIUPOTA).

E/W — BocTouHasi/3anagHasi (10JroTa).

UTM — xoopauHathl B cucteMe UTM.

3ameTuM, uto okHO Edit Position oguHakoBo mjisi Bcex OOBEKTOB
KapThl.

Points, Point Set — Touku 1 HaOOpPHI TOYEK; ONMPEACIIIOT ITO3ULIMNA
Ha KapTe ¢ KOOpAMHAaTaMM W UMEHEM; OHU 3aHMMAIOT Majlo MecTa B
naMsITA U Ha KapTe UX MOXET ObITh MOKAa3aHO HECKOJbKO Thics4. Touku
He MOTYT ObITh 3arpykeHbl B GPS-npueMHMK Win BKIIOUEHBI B Mapl-
pyT. B 00111eM cirygae oHM MOTYT OBITH MCITOJIb30BaHbI JJI JOOABICHUS
Ha3BaHWI 1/ 0003HaYeHUsI OOBEKTOB Ha Kapre. YacTHBIE ciaydan
npuMmeHeHus: pegaktupoBanue nMmeHu (Name) B OziMC u «uHTEpec-

E R (D atum of Loaded ka

bt |;ﬂl By Save |
— Position Format———————————— 5% Cancel |

= Degrees & Minutes
O UTM % Help |

— Degrees & Minutes LTk

Deg MinSeczs MN/S Zone  Easting

Lat [55 | [4428.0840 | [N [=] [37 | [eos7e

Deg MinSeces EAw MN/S Morthing

Long [37 | [3438.0313) [ =] [n =] [617a184.3

Puc. 3.14. OkHO pegaKkTUPOBaHNS KOOPANHAT COObITUS
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Hbeix» Touek (POI) B Magellan Datasend POI, umnoptupoBanue ESRI
Shape ¢aiiioB ToUeUHOro TUMA.

Hab6ops! Touek (Point Set) mpeacrapasieT coboii TPy CBSI3aHHBIX
TOYEK; KaXIblii HabOp TOYEK MOXET coaepXaThb OT OAHOM M0 OecKo-
HEYHOTo KOJMYeCTBa TOYEK; KOJUYECTBO BO3MOXKHBIX HAOOpPOB — 75.

st co3maHusl TOYEK HAa MHCTPYMEHTAJIbHON MaHeIu HaXuMaeTcs
KHOTMKa

(] . .

(Manually create a Point). [Ipu s3TOM Kypcop, IpMHUMAOIINUHI

dbopmy mepekpectusi ¢ Haanvcbio Point, MOABOAUTCS B HY>KHOE MECTO
KapThl 1 HaXXUMAaeTCs JieBasi KHOIKA MBbIIIH.

[ng paboThl ¢ TOYKAMU HaXkaTUEeM KHOIIKU O = (Show/Hide
Point Control) Ha MHCTPYMEHTAJIbHON ITAHEIU BBI3BIBAETCS OKHO
ynpasieHus Toukamu Point Control (puc. 3.15, 6), B KOTOPOM BHITION -
HSIIOTCS CJIeAYIOIIME HACTPOMKMU:

Num — HoMep Habopa Touek (IBa B CIIMCKe W Ha puc. 3.15, a).

Description — omnmcanue Habopa TOYEK.

Points — xonu4yecTBO ToYeK B Habope.

KHornkw:

(=)
SSHOW  (Show/Hide Points on Map) — TOKa3aTh/CKPBITh BCE
HaOOpHBI TOYEK Ha KapTe.

.

HbIMMU.

(All Points are Made Inactive) — caenaTh Bce TOYKA HEAKTUB-

LN . . o
=% (Draw Box to make Points Active) — BblIejieHUMe OTHOI MU
HECKOJIbKHUX TOYEK M3 MEepBOro Habopa 1o IMpaBuly MPSIMOYTroJbHUKA.

(Open Properties when Creating New Points) — aBTomMatuyecku
OTKPbIBAaTh OKHO CBOMCTB IJISI KaXXIOW BHOBb CO31ABA€MOU TOUYKM.

(All New Points are Created Active) — Bce BHOBb CO3/aBae-
MBbI€ TOYKH BBHITTOJTHSIOTCS aKTUBHBIMMU.
v
— BBI30OB MEHIO C KOMaHIaMU:
Save Active Points to a File — coxpaHUTb aKTUBHbIE TOUKU B (paii.
Delete All Points which are Active — yaajiuTb aKTUBHbIE TOUKHU.
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POINT .

o (Manually Create a Point) — BKIIOUeHUE/BBIKIIOUCHUE
pexxuma PyYHOro CO3[aHMsI TOYEK; MyOJUpPYEeT aHaJOTUYHYI0 KHOMKY
Ha MHCTPYMEHTAJIbHON TMaHesu.

o
&2 (Append Point Sets Together) — 106aBUTh TOUKM M3 HabOpa
TOUYEK B JIPyroi Habop.

N
H (Save the Selected Point Set) — coxpaHUTh BbIAEACHHbBIE TOYKU
B (haiin.

E] (Show Point List) — BbI30B OKHa CO CITMCKOM TOYEK.

o
| (Selected Point Set Properties) — BBI30B OKHa CBOICTB Habopa
Touek (puc. 3.16, 6).

3

CITHCKY.

(Move Point Set Up) — mepemecTuTh HaOOp TOYEK BBEPX IO

' (Move Point Set Down) — mepemMecTuTb HabOp TOUEK BHU3
10 CITMCKY, HAIIPUMEP C 1IeJIbI0 OYMCTKM TIEPBOTO HOMepa IS 3arpy3Ku
B HEr0 HOBOTO Habopa TOYEK.

¥+ =

E'il — YBEJIMUMUTHh WU YMEHBIIUTh pa3Mep OKHa IO BePTUKAJIU.

OkHO cBoiicTB TOYeK (puc. 3.16, a), BbI3BIBAEMOE KOMAaHIOMN
Properties 13 MeHI0, BbI3BIBAEMOE, B CBOIO OYepedb, IIPABbIM IIETYKOM
MBIIIH TI0 AKTUBHOU TOYKE, COMCPXUT CIEAYIOIINE HACTPOUKU:

Name — ums Touku (He 6ojiee 35 CUMBOJIOB).

Rotation — Bpamienue Tekcra (MMeHM) Ha 3KpaHe Ha yroa —90...90°;
WUCIIOJIb3YeTCsl TOJLKO TIpU BbIOOpPEe (opmara oOTOOpaxkeHUsT TOUKHU
Name Only (06b1uHO B ciyyae uMeH (Names) B the OziMC).

.+ =|oEisE= s
o+ c=lls) wialslele] g

Nur | Description | Points | :I
5 |

1 09.07.0515:56:38
v w (|2 03.07.0515:55:50 5
3 -

[

a) 6)
Puc. 3.15. OkHO ynpaBneHus ToMKamu
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Point Proper

Marne IF1

Rotation IU Z
Fare Calar I. vl B Load |
Desc 1 I

Back Calar II:| "l B Save |
Desc 2 I
Farmat IName Above j |
Desc 3 I I i | e
Style |Triangle -
Edit Pasition | Size m Fort Size IS_@ ?l
?l %Eanclﬂ | Ia/ Save I 2 I o;u;w Show E Clase |

a) 6)
Puc. 3.16. OkHa cBoWicTB TO4Yek (a) u Habopa Toqek (6).

Paointz Desc I[IS.EI?.EIE 15:66:38

Desc 1, Desc 2 — mepBast U BTOpasl JUHUU OMUCAHUSI TOYKU (IO
20 CUMBOJIOB).

Desc 3 — TpeThst TMHUSI ONMUCAHUS TOUKH (10 12 CUMBOJIOB); IMHUU
OINnucaHus 0OBIYHO BocTpeOoBaHbl Ay1st Magellan Datasend POIL.

Edit Position — KHOIKa BbI30Ba OKHA IJI pPeIaKTUPOBAHMSI KOOP-
JUHAT TOYKU (cM. puc. 3.14).

OxHO CBOICTB Habopa ToueK (puc. 3.16, 6), BEI3bIBaMOE KHOIIKOM

2

‘ U3 OKHA Ha puc. 3.15, comepXUT cleayole HaCTPONKHU:

Points Desc — onucanune Habopa Touek (40 25 CMMBOJIOB).

Fore Color — 1BeT cuMBOJIa TOUKM U TEKCTa.

Back Color — uBeT ¢oHa Ij11 CMMBOJIA TOYKW U TEKCTA.

Format — c¢opmar oroOpaxeHus TOYeK: MMSI, CUMBOJ WIM 00a
rmapameTpa.

Style — BBIOOp (hOpMBI CUMBOJIA UISI OTOOpaXKEHUS TOUYEK: KpYT,
MPMOYTOJIbHUK, BJUTUTIC, TPEYTOJIbHUK U Ap.

Size — pa3Mep cMMBOJIa B MTUKCEISIX.

Font Size — pasmep mpugra Tekcra.

KHonku:

Load — 3arpy3uth Habop Touyek u3 daiina.

Save — coxpaHuUTb HabOp TOueK B (haii.

Clear — yganuth HabOp TOYEK U3 ONEPATUBHOM MaMSITH.

152



&«

«COJIOH»

3. HaBuraunornHas nporpamma OziExplorer

Show — moka3aTh/CKpHITh HA0Op TOUEK.
Features — 3aMeTKM; HaHOCSTCS Ha KapTy aHAJOTMYHO IPYTUM O0b-

eKTaM ITI0CJIe HaxKaTusi KHOIIKU @ (Position & Set Map Feature) Ha
WHCTpyMeHTaNnbHOM MmaHenn. OKHO CBOWMCTB 3ameTKu (puc. 3.17),
BbI3bIBaEMOE KOMaH0i Properties U3 KOHTEKCTHOTO MEHIO, COAEPXKUT
cJenyoliue HaCTPOMKMU:

Feature Name — HauMeHOBaHME 3aMETKW; BbIBOAWUTCS IMPU yKasza-
HUM KYpCOPOM Ha CMMBOJI 3aMETKHU.

Comment — KOMMEHTap1M K 3aMeTKe.

Picture File — BbiOOp mpucoeauHsieMoro K 3ameTke ¢aiina ¢ u3o0-
paxeHuem B (popmate BMP unu JPG, cooTBeTCTBYIOILIEM COAEPKAHUIO
3aMETKMU.

Symbol — kHormka BbIOOpa CUMBOJIA IJIsI 3aMETKU, KOTOPbIA OyaeT
OoTOOpaXxaThCsl Ha KapTe.

X — knonka ymanenus cumBojia (Delete Symbol); mocie ymanenus
3aMeTKa OyJgeT oToOpaXKaThbCsl CUHUM KPYXKKOM (TI0 YMOJTYAHUIO).

Create Waypoint — omius coyeTaHUSI CBOMCTB 3aMETKHM C ITyTeBOM
TOUYKOM.

Wp Name — uMs IyTeBOW TOUYKU, KOTOpOe OYAET 3arpyxarbCs B
GPS-npueMHUK.

Edit Position — BbI30B OKHa peAaKTUPOBAHMSI KOOPAMHAT 3aMETKU
(puc. 3.14).

Map Feature Properties
Feature Mame
JMF1

Comment

Fazenda-2004] d

File Attachment
|\4 (012-954MYFOTON20034PB04001 4. ipg 2’“'

Spmhbal il E

Wip Mame
JtF1

1% Edit Pasition | ’% Diefault | ? Help | },fg Cancel | B Save |

Puc. 3.17. OKHO cBOWCTB 3aMeTKun
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i ap Comment Properties

T ER W I ap Comment 1

r— Dimenzions 1~ Fort |' Colars
\width [120 Z i Size IS Z Fare Calar I. Black. -
Height {20 Z ! ™ Bold Back Color ||:| Lime -
r— Hova it will Look at 100% Zoom
’@ Diefault |
Map Comment 1
? Help |
$% Cancel |
Bl Save |

Puc. 3.18. OKHO CBOVICTB KOMMEHTapus
Comments — KOMMEHTapUU; UMEIOT YMCTO MH(GOPMALIMOHHOE HA3HA-

YEeHWE; HAHOCATCS Ha KapTy IOCIEe HaXaTus KHOIKHA (Position &
Set Map Comment) Ha WMHCTpyMeHTaJqbHOU maHenu. OKHO CBOKHCTB
koMMeHTapus (puc. 3.18), BbI3bIBaeMoe KoMaHmoii Properties u3 KoH-
TEKCTHOTO MEHIO, COAECPKUT CIICAYIONINe HACTPOUKU:

Comment — comepxkaHue KOMMEHTapHsI.

Dimensions — pa3mepbl NpSIMOYTOJbHOM paMKHU JJIsSi KOMMEHTapHsI
(IuMpHHA U BBICOTA).

Font — pa3mepsl Lipudra TeKCTa KOMMEHTapUsI.

Colors — 1BeT TeKcTa U 3anojiHeHusl ((poHa) paMKM.

3.5. MeHio File

MeHio npeaHa3HauyeHo ISl paboThl ¢ hailaaMu KapT U UX OO0BEK-
tamu (Map Object); OHO COACPXKUT CIEAYIOLINE MYHKTHI:

3.5.1. Load from File
Load from File — HaGop xomMaHp mis 3arpy3ku M3 ¢aitaa KapT U Ux

-
00BEKTOB; HAOOp MOXKET OBIThb BbI3BaH TakKXKe KHOITKOM E‘ld UHCTpPY-
MEHTAJILHOI TTaHeJIN; OH COACPKUT CIICAYIOIINEe KOMaHIbI:

Load Map File — 3arpy3ka oTKaJMOpoBaHHOIW KapThl U3 aiina c
paciIdpeHueM .map, KOTOpbIii JOKEeH ObITh B OMHOM Marke ¢ u3oopa-
KeHueM KapThl. [Ipu mepemelneHuMn rpaduueckoro aiina B APYTyio
MManKy MporpaMMoii OyIeT BBIIAH 3alpoC O €T0 HOBOM MECTOITOJIOXE-

154



&«

«COJIOH»

3. HaBuraunornHas nporpamma OziExplorer

HUU, TOCJe Yero map-¢aiiyl aBToMaTUYECKU KOPPEKTUPYETCS C 3arlo-
MWHaHWEM HOBOTO PAaCITOJIOXEHUS M300pakeHus.

Open Recent Maps — 3arpy3ka oTKaauOpoBaHHOI KapThl U3 CIIMCKA
U3 16-TU TOC/IEHUX OTKPBIBABIIMXCS KapT.

Clear Recent Maps List — ouucTKa criuMcka IMOCJAEIHUX UCIOIb30-
BaBIIMXCS KaprT.

Load Waypoints from File — 3arpy3ka myreBbix Touek (Waypoints)
u3 daitna ¢ pacuMpeHueM .wpt.

Load Events from File — 3arpy3ka coOwitust (Events) u3 caiina ¢
pacipeHueM .evt.

Load Track from File (Multi) — 3arpyska tpeka (Track) uz ¢aiina c
pacipeHneM .plt; MoXeT OBITh MCITOJIB30BAHO HECKOJBKO (PaitioB c
TpeKaMu: TepBbIM 3arpy3utcd Track 1, caemyrommm Track 2 u T. f.

Load Routes from File — 3arpyska mapupyros (Route) u3 ¢aiina c
pacliMpeHUEM .rte.

Load Points from File — 3arpyska Touek (Point) u3 daitra; srta
KOMaHIa uMeeT TpU MoaudUKaLIUU;

Load Points from File (Multi) — 3arpy3ka Habopa Touek (Point Set)
u3 (paitna ¢ pacuiMpeHueM .pnt; MOXeT ObITh BEIOpAaHO HECKOJIbKO (haii-
JIoB: nepBbIM 3arpy3utcst Point Set 1, cienyromum Point Set 2 u 1. 1.

Load Points from Waypoint File — 3arpy3ka mnyTeBbIX TouekK
(Waypoint) B Habop Touek (Point Set) 0e3 coxpaHeHHsI CBOICTB
Waypoints KaKk TaKOBBIX.

Load Points from Track File — 3arpyska touek Tpeka (Track) B
KauecTBe Habopa Touek (Point set).

Append Waypoints from File — 3arpy3ka myteBbix Touek (Waypoint)
n3 ¢daiiyla B KauecTBe M00aBKM K yXe 3arpy’KeHHBIM B OIIEPATUBHYIO
MaMsITh.

Append Visible Waypoints from File — 3arpy3ka myTeBbIX TOuek
(Waypoint) u3 ¢aiina B KauecTBe 100aBKHU K YXe 3arpy>k€HHbIM, KOTO-
pble BUAMMBI Ha TeKyIlIel Kapre.

Append Events from File — 3arpyska co6weitust (Event) u3 daiina B
KavyecTBe JOOABKU K yKe 3arpy>KEHHBIM B OTICPATUBHYIO TTAMSITh.

Append Track from File — 3arpy3ka Ttpeka (Track) m3 ¢aiina B
KayecTBe JO0OABKM K YXe 3arpy>KeHHOMY B OIEepaTHBHYIO MaMsITh Iep-
BOMY TpPEKY.

Import Waypoints from Text File — wuMmopt mnyTeBBIX TOYEK
(Waypoint) 13 TeKCTOBBIX (halAJIOB.

Import Tracks — HabGop KOMaHI IS WMIIOPTUPOBAHUS TPEKOB B
pa3IuuyHbIX homMaTax:
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Track from text file — u3 TekcToBOrO (haiina ¢ pacupeHuem .plt.

From Mapinfo mif Files — u3 mif-¢aiinoB (KoopauHaThl JOJKHBI
OBITH B (pOpMaTe JOJTrOTa/IIUPOTA).

From Mapgen Vector Files — u3 BeKTOpHBIX (haitioB (KOOPAUHATHI
IOJDKHBI OBITH B (DOpMaTe IOATOTa/IMPOTA).

From ArcInfo E0O0 files — u3 ArcInfo E00 ¢aiinos.

From IGC Track files — u3 IGC Track ¢aiinos.

From Compe-Gps Track files — u3z Compe-Gps Track daiinos.

Import ESRI Shape File — umnopt u3 ESRI Shape daiinos:

Points — Touek u3 ¢aittoB B ¢popmare ESRI Shape (.shp).

Polylines & Polygons — moaunuHuii ¥ TIOJUTOHOB U3 (hailioB B
¢dopmare ESRI Shape (.shp).

3.5.2. Save to File
Save to File — nHabop KoMaHm mig coxpaHeHUs B ¢aiiyl KapT U UX

o
00BEKTOB; HAOOpP MOXET ObITh BbI3BaH TaKXKe KHOIKOI $ave MHCTpPY-
MEHTAJIbHOM MaHeJU; OH COACPXKUT CJIEeAyIoILIe KOMaHIbI::

Save Map File — coxpaHeHue Tekyleil KapThl B (aiii; KoMaHIa
HUCTIONIb3YeTCsl MPU U3MeHeHuHU 3ameToK (Features) uiaM KoMMeHTapueB
(Comments) K Kapre.

Save Waypoints to File — coxpaHeHue 3arpy>keHHbIX B OIEpaTUB-
HYI0 MaMsITh IyTeBbIX Touek (Waypoints) B haii.

Save Events to File — coxpaHeHue 3arpyXXeHHBIX B OIIEPAaTUBHYIO
namaTh coonbiTuii (Events).

Save Track to File — coxpaHeHue 3arpy:KeHHOTO B OIEepaTUBHYIO
namaTh Tpeka (Track 1); ecin Homep Tpeka He Track 1, To oH MOXeT
ObITb coxpaHeH B okHe ynpaBiaeHuss Tpekamu (Track Control)
(pazm. 3.3).

Save Routes to File — coxpaHeHMe 3arpy>keHHbIX B OINEpPaTUBHYIO
namMsaTh MapiipyTtoB (Routes).

Save Points to File — coxpaHeHue B aiia Touek:

Save Points to Points File — 3arpyXeHHBIX B OIlepaTUBHYIO ITaMSITh
Habopa Touek (Point Set 1).

Save Points to Waypoint File — 3arpykeHHbIX B OIEpaTUBHYIO
namsaTh Habopa Touyek (Point Set 1) B ¢aiin myreBbix Touek (Waypoint);
pu 3ToM cBoiicTBa Touek (Point) KOHBEpPTUPYIOTCSI B CBOMCTBA ITyTe-
BeIx Touek (Waypoint); cBoiicTBa, He ToaaepxXuBaemble B Waypoint,
OyAyT MOTEPSIHbI, a HEJOCTAIOI[e — HE BOCCTAHOBSITCS.
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Save Waypoints to Points File — 3arpyXeHHBIX B OIEpaTUBHYIO
namMsTh MyTeBbiX Touek (Waypoints) B ¢aiin Touek (Point); mpu aTom
cBoiicTBa Waypoint KOHBEpTUPYIOTCS B cBoiicTBa Touek (Point); cBoiic-
TBa, He MojJepXuBaeMmble B Point, OyayT moTepsiHEL.

Export Waypoints to Text File — akcropT 3arpyeHHbIX B omepa-
TUBHYIO IMaMSITh MyTeBbIX TouekK (Waypoint) B pa3iuuHble (pOpMAaTHI.

Export Track — 3KcnopT TpeKoB, 3arpykeHHbIX B OIEpPaTUBHYIO
namsTh, B TekcToBbli (popMmat (To Text File) unu B IGC Track dopmat
(To IGC Track File).

Export to ESRI Shape File — skcnopt TpekoB B ¢dopmar ESRI
(ArcInfo) Shape (.shp), 3arpykeHHBIX B ONepaTUBHYIO MaMsITh Habopa
touek (Point Set 1 to Points), myreBbix Touek (Waypoints to Points)
Wy noauanHeHbIx TpekoB (Tracks to Polylines).

3.5.3. Close Map
Close Map — 3aKpbITh TEKYIIYIO U CO3IaTh MYCTYIO KapTy.
3.5.4. Load and Calibrate Map Image

Load and Calibrate Map Image — xanu0OpoBKa HOBOI KapThl.

Ecaun ucnonb3yetcsi HesapeructpupoBaHHasi Bepcusi OziExplorer,
KOTOpasi MOJEePXUBAET TOJbKO 2 KaJIMOPOBOUYHbIE TOUKU, TO B Kayec-
TBE MCXOJHbIX LIEJIECO00Pa3HO UCIIOIb30BaTh KapThl C MapaliebHbIMU
JIMHUSIMUY LIMPOTHI, T. €. 0€3 U3ruda ropru3oHTaJbHbIX JUHUN. B ciydae
3apeTUCTPUPOBAHHON BEPCUU 3TO TPEOOBAHUE HEOOSI3ATEIbHO.

IIpu kanu6poBke kKapThl B OziExplorer cozgaercst map-daiin, coaep-
XKalluii nH(popMalrio 0 KaJIMOPOBKE, MPOEKLMSIX KapThl U CCHUIKY Ha
ee rpaduueckuii daiin. Ipu 3arpyske kaptoel B OziExplorer oTkpbiBa-
eTCcs TOJIbKO map-aiin. Ilpu umiopre KapT ¢ KaIuOpoOBOYHOI MHMOP-
MalMeid, BKJIIOUeHHON B caM (hbaili, oHa U3BJeKaeTcs MporpaMMoi u
aBTOMAaTHUYECKU CO3aeTcsl map-cari.

ITpu KanubpoBKe MO ABYM TOUYKaM (Cilydyail He3aperucTpupoBaHHOM
BEpPCHM) HEOOXOAMMO 3HATh UX KOOPAUHATHI (ILIMPOTY U JOJTOTY), MPU-
YyeM TOYKU JOJDKHBI OBbITh PACMOJIOKEHBI B MPOTHUBOITOJOXHBIX YIJIax
KapThbl (He Ha OJHON JIMHUM).

MeTton KanuOpOBKM IO 3 TOYKaM HMCHojb3yeT adpduHHOE mpeod-
pa3oBaHue JUIS BbIYMUCJIEHUS KO3(pdUUMEHTA KaTUOpOBKU. DTO
JMHeHas TpaHcdopmMalus, padoTarolasi ¢ KapTaMu, KOTOpbIe ITOBep-
HYTbl WJIX TEPEKOLIEHbI, HO UMEIOLIUMU NPSIMbl€ JUHUU JOJITOThl U
IUpoThl. B 3TOM ciyyae KaauOpOBOUYHbIE TOUKM MOXHO IOCTaBUTH B
JIIOOOM MecTe KapThl, HO HE B OJIHY JIMHWIO WM B OJTHOM HarllpasJje-
HUM (JIydllle — B TpeX yrjax).
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B metome kamubpoBkum 1mo 4, 5, 6 ToukKaM MCIOJIb3YEeTCS METOM
HaMMEHBIIUX KBaJIpaToB JUHEeHHOro ad@UHHOro IIpeodpa3oBaHUs.
DTOT MeToa paboTaeT C MOBEPHYTHIMU M MCKPUBJICHHBIMU KapTaMM U
HCTIOJIb3YeT KaJTMOPOBKY, YCPEAHEHHYIO 110 BCEM TOUYKU. B aToM ciydae
KaJuOpOBOYHbBIE TOYKM MOXKHO MOCTaBUTb PABHOMEPHO B JIIOOOM MecTe
KapTbl, HO HE B OIHY JIMHUIO WJIM B OMHOM HaIlpaBJIEHUU.

B Metone kanubpoBKM mo 7 WM 0ojiee TOUKaM MCIIOJIb3YETCS MOJIU-
HoMmuajabHOoe TipubnamxkeHue. OH ImoIyckaeT paboOTy C MOBEPHYTHIMH,
WCKPUBJICHHBIMM KapTaMH, a Takke C OOJbIIMMHU KapTamMu, HUMEIO-
IIUMU UCKPUBJEHMST JIMHUM INUPOTHI M JTOJTOTHI, OIMHAKOBBIE IS
BCeil TOBEepXHOCTH. Eciu MCKpuBIeHHE HEpaBHOMEPHOE, TO KauyecT-
BEHHOM KaJaMOPOBKM He MoJy4duTcs. IToCKONBbKY TpU CKaHMPOBAHUU
KapThl €e Kpask MHOTIa MOTYT OBITh MCKaXKeHbI M3-3a IUIOXOH YKJIaIKU
OpUTMHAajJa B CKaHep, TO KaJIMOpPOBOYHBIE TOYKHU II€JIECOOOpPa3HO HeE
pacrojiaraTh Ha Kpasix U300pakeHUsI.

IIpu BBIOOpE paccMaTpuBaeMOii KOMaHIbl BBI3BIBAETCS OKHO Setup
MepBOHAYAIbHBIX YCTAHOBOK KajaubpoBku (puc. 3.19, a), B KOTOpoMm
YKa3bIBAIOTCS CIAEAYIOIINEe TTapaMeTphl:

Point 1, Point 2, ... Point 9 — mnepekiouyaTelb OKOH JJIs1 BBOAA
IMapaMeTpOB IEBSATH KATMOPOBOYHBIX TOUEK.

Projection Setup — KHoOmIKa yCTaHOBOK PY4YHOI HACTPOMKU; €CIU
OHa HEeAOCTyMHa, TO 3TO 3HAYMUT, YTO IIporpaMma cama BbIOpajia HeoO-
XOJIMMBbIe HACTPONKHU M BBOJ MapaMeTPOB He TpedyeTcs.

Map Name — Ha3BaHUE KaIuOpeMou KapThl (110 YMOJIYAHUIO Mpe-
JlaraeTcs uMms rpagpudeckoro ¢aiina).

Map Datum — cuctema KoopauHat KapThl (pas3a. 3.1); BeIOMpaeTcs
W3 TIpeIjIareMoro CITMCKa TOCIe HaxKaTUs TPEYrOJIbHOM KHOIIKM B ITOJIE
mapaMmeTpa. Il JOCTYDKEHUS JIydIlleil TOUHOCTH CHUCTeMa KOOPIMHAT
KaJMOPOBOYHBIX TOYEK MOJDKHA COBMHAIaTh C CUCTEMON KOOPIMHAT
kapTel. Ecin oHa 3amaHa HETpaBWIBHO, TO JIIOObIE KOOPIWHATHI, TTOJTY-
yeHHble 13 GPS-mpueMHuka, OyayT oToOpaxaTbCs Ha KapTe Hempa-
BUJIbHO.

Mag Var — MarHUTHOE CKJIOHEHME, OObIYHO MMeIolIeecs Ha TOoJsX
KapTbl MCMOJb3yeMOE JUIS BBIYMCIEHWS MAarHUTHOTO MepuuaHa,
OTKJIOHEHUS OT UCTUHHOTO MepuauaHa u T. M. (cM. pasa. 1.5), a Takxke
npu onpeneseHWM HarpasieHus: ajas mapupyra (Route), mpu pacuete
JUCTAaHIMM MexXay TyTeBbIMU Toukamu (Distance between waypoints
(bearings)). Ecnin mapameTp He ykasbiBaThb, To OziExplorer paccumraer
€ro aBTOMaTUYeCKHU.
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Map Projection — BBIOOpP MpPOEKIMM KapThl WJIM KOOPAMHATHOM
CeTKM (TOJIBKO JUTS 3apeTHCTPUPOBAHHOM Bepcum). B HesapermcTpupo-
BaHHOW BEpPCHUM, OTPAaHMYCHHOM HBYMSI TOYKAMH, JOCTYITHBI TOJIBKO
wmpota u gonarota (Latitude/Longitude). ITpoekiysi KapTsl ornpeaensieT
HEOOXOMUMYIO TIPOCKIIMIO U/WIM KOOPIMHATHYIO CETKY IS KapThl
(OOBIYHO 3TU JAHHBIE TeYaTaroTCsl Ha MOJISIX KapThl). BoJbIIMHCTBO (HO
He Bce) Tororpaduyeckrie KapTbl UCIIOJb3YIOT MOMEPEUHYIO MPOEKIMIO
Transverse Mercator; MosToMy IJisl Hayajga MOXHO BbIOpaTh 3Ty MPOEK-
muro. B obmiem ke ciydae Map Projection BeIOMpaeTcst M3 Iipemjiarac-
MOTO CIHMCKa KOOpPAMHATHBIX CETOK, mNoaaepxxuBaeMbix OziExplorer:
UTM (Universal Transverse Mercator), BNG (British National Grid) u
ap. (cm. paza. 3.1).

Options — KHoOMKa IOMOJHUTEAbHBIX onuuii (cM. 1. 3.5.5).

Jpyrue KHOIIKU:

(Show/Hide Corner markers) — moka3aTb MapKephbl YIJIOB,
KOTOpPBIE TT0 YMOJYAaHUIO PACIIONIATalOTCs B YIlaX M300pakeHUs KapThl
U OINpEAC/SIIOT TPaHUILy, IIPU MepeceYeHMU KOTOPOl KypcOpOM HaBM-
raTopa aBTOMAaTMYECKM 3arpy3WTcs HoBas Kapra. Ecim y KapTel ecThb
OopIop, TO MapKephl KypCOpOM MBIIIM M3 YIJIOB Gopaiopa Iepemelia-
JOTCS Ha YTJIBI N300paskeHUsT KapThl.

p (Show Cursor Zoom Window) — yBeJIMYUTh KapTy IIOJ KypCoO-
pOM.

E (Show MapView Window) — BbI3BaTb OKHO (ITaHENb) OBICT-
po¥i HaBUTALIUX MO KapTe.

[1pu BBOIE MMapaMeTpoOB KaTMOPOBOYHBIX TOUEK (TTOCJIe HaXkaTUs Ha
omHy u3 3aknagok Point 1, Point 2, ... Point 9) BeI3bIBaeTCSI OKHO Ha
puc. 3.19, 6, B KOTOpOM BBIOUPAIOTCSI:

Image Coordinates (X,Y) — xKoopauHaThl TOUYKA X U Y B MUKCEIax
Ha U300pakKeHUM.

Degrees & Mins — BbiOOp ¢opmaTta uamepeHus wupoThl (Lat) u
npoarothl (Long) Toukw.

Grid Coordinates — koopauHaTHasi ceTka (BblOpaHa paHee B Map
Projection).

Zone — 30Ha, ucnonb3dyemas Toinbko B cucteMax UTM, British
National Grid u Irish Grid.

N/S — koopauHatel N (ceBep) uiand S (IOT) OTHOCUTEIbLHO 3KBa-
TOpa; YCTAaHABJIMBAETCS BPYYHYIO TOJBKO 111 UTM.
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Pt 1] Point 2| Point:¢ | |

kap Mame

[Horton [04412384) ¥ | 486 vl Eili 3
apiiotn Degrees & Mins
IN'&DE? CONLS j Deg MinSeczs MAS

Deg Minutez  Efwf Lat|44 I-IEI:I'E":":":I IN j

Mag‘-.-"arl I IE j Deg MinSecze EM
Larg |123 |3c| 0, 0000 |w =]

tdap Projection
I[LITM] Univerzal Transverse Mercatj UTHM Coordinates

Zone  Easting

E Erajeham St |

o+ Options | %l £| El Fjsj IN':'“hi“EI
ll x Eancell H Save | ll x Ear‘u:ell H Bepim
a) 6)

Puc. 3.19. OkHa kannbpoBKy KapTbl

Easting, Northing — KoopauHaTbl B HaIpaBICHUU BOCTOK/3amaj
(east/west) u cesep/1or (North/South) cooTBeTCTBEHHO.

IIpoliee kanuOpoBKM 3aKioyaercd B ciemyloiieM. [locie iiemyka
no 3akjaake Point 1 Kypcop Mblly prHUMAaeT (GopMy MepeKpecTHsi ¢
HoMmepoM 1 m HaszBanueM Calibrate Position. ITocne atoro xypcop cra-
BUTCSI B TOYKY KapThl C H3BECTHBIMU KOOpAMHATAMM (IOJTrOTOM U
LIMPOTOI) W HaxKMMaeTCs JieBask KHOMKA Mbll. B pe3ynbrare B mossx
Image Coordinates (X,Y) NosIBATCS KOOPAMHATbI 3TOM TOYKU B MUK-
ceax (KaquOpOBOYHAS TOYKA MOXKET OBITh OTKITIOUEHA JeaKTHBAIIMEH
onuuu B nojie Image Coordinates). ITociie 3Toro BBOAUTCS NOJATOTa U
mupoTa 3Toil Touku B popmare Deg Min Secs.s (rpaaycbl-MUHYTHI-
npobei-CeKyHIbI-TOYKa-10J1 CceKyHabl). OTpuliaTeIbHble 3HAYEHUS
JUIS. 9TUX BEJIMYMH MCIIOJIb30BaTh HEJb3s: JJIs 3TOTO ClaykaT 0003Ha-
yeHuss N/S u E/W nna nonycdep. KanubGpoBouHbIE TOUKM MOTYT
nepeMelaTbcsl KJIaBUILIMU Kypcopa Mpu HaxaToi kiapuiie Shift.
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AHQJIOTMYHBIM 00pa30M MPOBOAUTCS KaTUOPOBKA OCTAIBHBIX TOYEK.
B 3axmmioueHne HaxkmMmaeTcsl KHOMKa Save W pe3yibTaT COXpaHSIeTCs B
map-gaiine. IToznHee B HEM MOXHO cCOXpaHUTb 3amevyaHus (Features)
u KomMmeHTapuu (Comments) K OTKaIMOpOBaHHON KapTe.

3.5.5. Check Calibration of Map

Check Calibration of Map — KOppeKTHMpOBKa KaJIMOPOBKU KapThl,
KOTOpasi 3aKJyaeTcs B IpucoenuHeHus1 K kKaprte TpekoB (Track),
nyTteBbIx ToueK (Waypoint), coobituii (Event) nnu mapiupytoB (Route).
H7s1 aToro B okHe Ha puc. 3.19, a HaxxumaeTcsl KHonka Options, B pe-
3yJbTaTe yero Oymer BhI3BaHO oKHO Map Advanced Options (puc. 3.20),
B pazueiie Attacch Files to Map koToporo BeiOMpaeTcs (aita ¢ ykasaH-
HBIMU OOBbeKTaMu U KHomkoil Add moOaBiseTcss B IIOJIE CIIMCKa; ISt
yIaJleHus OTMeYeHHOro (haiiia MUCIojib3yeTcsl KHomka Remove.

Include in Moving Map — onuusi aBTOMaTUYECKOM 3arpy3kud odve-
PEAHON KapThl MPU JOCTUXKEHUU KYypCOPOM Kpas TeKyllel 3arpyxkeH-
HOI1 KapThl. [de3aKkTuBalMs OMUIUM MO3BOJISIET HE 3arpy»KaTb HEKOTOphIE
KapThl B peXXrMe HaBUTAlIMU B peaJlbHOM BpeMeHHU. OgHaKo eciiv KapTa
3arpykeHa BPYYHYIO TIPU BBIKJIIFOYEHHOW OIIMH, TO IIporpaMMa OymeT
MBITaTbCS HAWTU IPYTYIO KapTy.

ITporpamma mo3BoJisieT mpucoeauHuTh 10 S0 plt-haitioB ¢ Tpekamu

JUIST 0TOOpaXkeHUsI HOBBIX JTOPOT MJIM OIMACHBIX 30H, BBITOTHSIOLINAX
MpeayNpeanTesIbHYI0 (DYHKILIMIO B PEXKMME HAaBUTALIMU B PeaIbHOM Bpe-
MmeHU. [lpucoenuHeHHBIE TpeKM OYIyT aBTOMATHMYECKHM 3arpy>KaTbCsl
Mpu 3arpy3ke KapThl. [IpyuyemM, oHU OyAyT MOCTOSIHHO BHMIHBI Ha KapTe
HE3aBUCHUMO OT cocTosiHMSI KHOomKU Show Track (cm. m. 3.7.10), Baus-
IOIEe HAa OOBIYHBIE TPEKU.

,:; Map Advanced Options [ [OTx]

— &ttach Files ta Map — Maving Map

! B+ aad |
“Datz'"MewRoadl plt
ADataMewRoad2 plt ¥ Remove |

AData\MewRoad3 plt

Maving Map

r— BEB Calibration

€0 sz anufactiners

e ke [ei=porers

[ — 3|

™ Use Polynomial Calibration for kMap ? Help | E Close |

Puc. 3.20. OKHO KOPPEKTUPOBKUN KasInbpOBKN KapTbl
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Yto ke KacaeTcs MyTeBbIX TOUYEK, COOBITUI WJIM MapllpyTOB, TO K
Kapre

MOXHO MPUCOETUHUTh TOJBKO MO OJHOMY KaXIOTo THUIA (TOJbKO
nepBbie U3 crnucka). IlpucoenuHeHHbIe (aiabl OyayT aBTOMAaTUYECKU
3arpykaTbCS TIPU OTKPBITMM 3TOM KapThl. OmHaKo, eclii BEIOpaHa
onuus Keep Map Objects (CoxpaHsTb 00BbEKThl Ha KapTe) B pasjelie
Map Load Options (cm. . 3.5.10), T0 3T (aiiyibl OyayT 3arpyKeHbI
TOJBKO MPU OTCYTCTBUU B OIEPATUBHON MaMSATH aHAJOTUYHBIX 00BEK-
ToB. Hampumep, eciiv yxxe 3arpykeHbl ITyTe€Bble TOUKUA B ONEPATUBHYIO
MMaMsITh, TO TIPU 3arpy3Ke KapThl ¢ MIPUCOSANHEHHBIM (paiijIoM ITyTeBbIX
TOYEK, OHM OyIOYyT yaaJeHbl U3 OIepaTUBHON MaMITH M 3aMeHEHBI TOU-
KaMM M3 TIPUCOeAMHEHHOrO (hafina.

3.5.6. Change Image File Name, Path & Drive

Change Image File Name, Path & Drive — n3MeHeHue MMEHU WA
nyTy K daitay ¢ nu300pakeHueM KapThl.

3.5.7. Import Map

Import Map — wuMmopT KapT pasHbIX (opmaToB B ¢dopMar
OziExplorer; mpu 3ToM mporpamma M3BjieKaeT MH(pOpPMALMIO O Kaauo-
POBKe M3 3THUX KapT U co3maeT map-¢aiiyl, KOTOPBIil TTO3BOJISIET OTKPBI-
Batb ux B OziExplorer. IIpy uMmopTupoBaHUM U300paKeHUE KapThl HE
KOIUPYETCS: €Cv, HampuMmep, KapTa MMIIOPTUpPOBaHA C KOMITAKT-
IVCKAa, TO OH IOHAIOOUTCSA W TIPH TTOCTEAYIONINX 3aTrpy3Kax.

KoManna nmossosseT uMnoptupoBath KapThl hopmMaroB DRG (myH-
kT1hl Single DRG Map u All DRG Maps on a CD or in a Folder), BSB
i NOS/GEO Chart (Single BSB or NOS/GEO Chart u All BSB or
NOS/GEO Charts on a CD or in a Folder), Maptech RML unu PCX
Charts (Maptech RML or PCX Charts), QuoVadis (QuoVadis Navigator
Maps on CD), ECW (ECW Maps (UTM or Lat/Lon based only)).

IIpu ucnonb3zoBanun komanabel OziExplorer Map Files (*.map) on
CD Ha XeCTKMi OUCK KOIMPYETCS TOJBKO map-(aiin ¢ pukcaumein
YKa3aHHOTO MyTH K KOMMAaKT-AUCKY, KOTOPbI MOHAAOOUTCS MPU MOC-
JIEAYIOLINX 3arpy3Kax KapThl.

C nomoupio komaHabl Map Features and Comments from Map File
UMITOPTUPYIOTCSA U3 map-daiinoB 3ameyaHus (Features) 1 KomMmMmeHTa-
puu (Comments) B TEKYIIYIO KapTy.

3.5.8. Print
Print — meuatb KapThl U €€ OOBEKTOB.
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Print Map Image (ITeuath n306paxkeHUsT KApThl) — KOMaHAa Coaep-
KUT CleAyloliMe UHCTPYKLIUK (cM. puc. 3.21):

‘El (Selected) — kHomKa /ISl BbI30Ba YMEHBIIEHHON KOMWUU KapThbl
JUIS BblAENIEHUs ¢hparMeHTa KapThl masd medatv. KHOIKa JocTymHa
TOJIbKO MpPHU BbIOOPE OAHOM M3 omiuii B pasaene Print Map. Boigene-
HHUE TIPOM3BOAMTCS TI0 MPABMIIY TPSIMOYTOJIBHUKA TIPW HAXaTOU JIEBOM
KHOTIKE MBbIILH.

Window — Fit to page(s) — meyaTb BUAMMON Ha 3KpaHe 4YacTu
KapThl Ha OZHOM JHUCTe (pa3Mep IedyaTaeMoro M300paxKeHUs MOKHO
MpeaBapUTEIbHO U3MEHSTh YBEJIMYEHUEM WM YMEHbLIEHWEM Maclil-
Taba KapThbl).

Window — to Scale — meuyarhb BUAMMOI 4YacTU KapThl C BO3MOX-
HOCThIO BbIOOpa MacuTaba Mmpu rnevyatu.

Selected — Fit to page(s) — me4aTh BBIIEICHHOIO (pparMeHTa KapThl
C BO3MOXHOCTBIO MPEIBAPUTEILHOIO MACIITAOMPOBAHUS U300paKeHUS
JI0 pa3Mepa JucTa.

Selected — to Scale — meuyarb BblIEJEHHOTO (hparMeHTa KapThl C
BO3MOXHOCTBIO MacIlITaOMpOBaHUsI U300pakeHUsT B TIpoliecce MevyaTu.

Map — Fit to page — meuarb Bceil KapThl HA OJTHOM JIUCTE.

Map — to Scale — meuyaTh Bceii KapThl C BO3MOXHOCTbIO MacIlTa-
OupoBaHMsI M300paxkeHUs B TIpoliecce MevaTH.

Iledyats KapThl MOXeT OBITH TIpepBaHa HaXaTwieM KiaBWIIM Esc,
korga okHo OziExplorer akTuBHO.

Scale — BbIOOp MaciuTaba ISl MeYyaTu; eciM B CIIMCKE HET HYX-
HOTO MacimTaba, TO OH BBOIMTCSI BPYUYHYIO (IIPW BEIOOpE MaJIeHBKHX
MaciTaboB 151 OOJBIINX KapT MOXET MOJYYUTHCS MHOTO JIUCTOB MPU
nevatu!).

Pages (CtpaHuubl) — KOJIWMYECTBO CcTpaHull B wupuHy (Wide) mn
BeicoTy (Deep) npu ucnonb3oBanuu omnuuu Fit to Page(s) (He ucronb-
3yl0Tcsl B pexxume to Scale). IllupuHa M BbIcOTa MCIOJB3YIOTCS COB-
MECTHO C coxpaHeHueM mpomnopuuu. Ecim, Hampumep, HE0OXOAUMO
HameyaTaTh KapTy Ha 2-X JMCTaX B OOHY IUMpuHY U 10 B BBICOTY, TO
3amadHasg BbicoTa 10 He OymeT MMeThb 3HAYCHHUS, T. K. TIPH COXpaHEHUU
OpoIopuuii BbICOTa OymeT BbIUMCIeHA Kak 1,5 M, COOTBETCTBEHHO,
OyIeT MCIOJb30BaHO 2 JIMCTA.

Orientation (OpueHTanusi) — BBIOOP OpMEHTALIMM CTPAHMIILI. Bep-
tukanbHas (Portrait) wim ropusoHTanbHas (Landscape).

Map Objects (OOBEKTHI Ha KapTe) — IeYaTh MYTEBbIX TOYEK, COOBI-
THIA, 3aMETOK M KOMMeHTapeB B 4yepHOo-0enom (Black & White) (310 He
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KacaeTcs LIBETHBIX CUMMBOJIOB (Symbols)) wim B LBETHOM BapuaHTe
(Color).

Do not Print Map Image (He meuararh mM3o0paxkeHue KapThbl) —
HUCIOJIb3YeTCsl B CMIELMAIbHBIX CyJasix, HarpuMep Uil eyaTty Ha 1po-
3payHbIX TIEHKAaX.

Object Scale (MacmTab 00OBEKTOB) — BBIOOpP MacilTaba MyTEeBBIX
TOYEK, COOBITUI U KOMMEHTAapUEB (OOBIYHO MCIONb3YyeTCs MaciuTad 1:1).

Track Line (mm/unit) (JIuHUSA Tpeka) — BBIOOP TOJIIWHBI JTUHUN
Tpeka: mpu 1-oM muKcese ToJauMHa oyaeT 1 MM, MpH 2-X MUKCEISIX —
2 MM U T. J.

Route Line (mm) (JIuHus mapiipyra) — BBIOOpP TOJILMHBI JUHUMU
MaplilpyTa.

Grid Label (mm) (ITogmucum K KOOpPAMHATHOM CETKE) — pa3Mep
wpudTa 47151 MOAMUCE K KOOPAUHATHOM CeTKe.

Setup — KHOIIKa BbI30Ba CTAHAApPTHOIO OKHA JJisi HACTPOMKM MpPU-
HTepa.

Print — kHomnka 3amycka rneyaru.

Crnenyer 3aMeTUTb, UTO MUHMMAaJbHBIA MaciiTad KapT orpaHuYeH
pazmepom 1:500. Ecnu BeIOpaTh TaKoM MaciiTab mpu pacredaTtke 00Jib-
LIOK KapThl, TO TOJYYUTCS OKOJO ThICSUM CTpaHul. B aTom ciyyae
nporpaMma BbIAACT TpeAyINpexaaollee COOOIeHUE W HE MO3BOJUT
HamnevaTath Oosiee 200 cTpaHui. Kpome Toro, B 3TOM ciyyae MOXET
nociaenoBatb coobuieHue o6 owmmbku #102 unu GPF. U eme onmHo
3aMeYaHMe CBSI3aHO C HEBO3MOXKHOCTBHIO TeYaTH Ha HEKOTOPBIX IPH-
HTepax CHUMBOJIOB IMYTEeBbIX TOYEK. BpeMeHHBIM BBIXOJAOM M3 3TOTO
TOJIOKEHUS SIBJISIETCS MCIOJIb30BaHUE HECKOJbKO APYroil mpouemaypbl
nevatu. Jng storo B aupekropuio Oziexplorer momennaercss aiia c
uMeHeM nopcanvas.dat, CcoOmepXXMMOE KOTOPOTO HECYIIECTBEHHO.
OaHako B 3TOM cilyyae HeJib3s U3MeHSTh MmapameTpbl Object Scale.

Print Map Pages Orientation Map Objects
& Wfindow - Fit to Page(sf \wide IT@ ’7(:' Paortrait —‘ ’7(3 Black & ‘white
ape

" window - to Scale " Landse " Color
g £ Selocted - Fitto pagets | | Dee 1 24

(" Selected - to Scale Track Line [mm]/unit I'I.EIU Z
" Map - Fit to Pagels)] " Do nat Print Map Image Fioute Line [mm) m

(" Map - to Seal
e Dbject Scale [ 1.0 [Bg] id Label (mm) [3.00 [2g]
: =3 = 2
Seale 1: |500.000 VI 7 Help | = Setupl Closel & Frint

Puc. 3.21. OKHO HacTpOViku ne4aTv KapTbl
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Print Waypoint List — meyaTh choucka IIyTeBbBIX TOYEK; B OKHE
KoMaHhl (puc. 3.22, a) BEIOUPAIOTCS CIEIYIOLINE MapaMeTphl:

Datum — BbIOOp M3 MpeaaraeMoro CIIMcKa CUCTeMbl KOOPAMHAT;
MY 3arpyKeHHOM KapTe aBTOMATUYECKM BBHIOMPAETCS €€ CUCTeMa WIIN
YCTaHAB/IMBAETCS TAKOBOM MPM HaXaTMM KHOIKW k&8 p pepxHeii
CTPOKE COCTOSTHUSI.

Include — HabGop onmuuit WIS BKJIIOYEHMST B TledyaTh Ha3BaHUS MyTe-
BbIX ToueK (Name), ux ropu3oHTabHbIX KoopauHat (Position), BEICOTbI
Haja ypoBHeM mops (Altitude) n onucanus (Description).

Position Format — BBIOOpP e€OWHUWII M3MEpeHMWsT KOOPAWHAT. Tpa-
nychl-MUHYThI-ceKyHIbl (Degrees & Mins) unu equnun, UTM.

HasznayeHne KHOMOK aHaJOTMYHO puc. 3.21.

Print Event List — meyarh crmcka coOOBITHII; B OKHE KOMAaHMIbI
(puc. 3.22, 6) BEIOMpAIOTCSA MapaMeTpbl aHAJIOTUYHO puc. 3.22, a.

Datum IDatum of Loaded Map

=]

Include Position Format
= ' Degrees & hins
¥ Position
¥ Alitude
¥ Description C UM
Eﬁ Setup | X Cancel | & Fiint |
a)
G C a .l:lf'l
{ Lai/Lon| Other Grid |
[~ Giid n Label Interval IND Labels =
Line Interval |3U Sec  |= Label Color [l Black =
Deg Line Caolar I. Fed vl Back Color Iﬁ:l wihite =
Min Lire: Calor I- Blue vl Font Sizs m
Sec Line Color I- EBlack VI :
Label Screen Display
¥ Auto Scale " Only on map Borders
Bl Save | & On all Screens
6) I Clip to Neat Line ? Help | ’% Diefault | E Cloze |

a)

0)

Puc. 3.22. OkHa HacTPOJiKN neYyaTn CIINCKAa MyTeBbIX TOYEK N COObITUI
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Print Route List — meyaTh crnycka MaplIpyTOB; KOMaHIOKW BhI3bIBa-
eTCsl CTaHAAPTHOE OKHO ISl 3arpy3ku aiija Crucka MaplIpyToB (C
paciMpeHueM .rte), Tocje 4ero BeiorparTcs Bee (KHomKoi Select All)
VI HY>XHBIE MapIIPYTHI.

3.5.9. Save Map to Image File

Save Map to Image File — coxpaHeHUe KapThl CO BCEMU €€ 00BbeK-
tamu B PNG- unu BMP-¢popmate B 24-6utHoM 1Bete (Color Image),
B uepHo-6esioM Buae (Black & White) wiu ¢popmare OziExplorer (Run
Im20zf program). B mocnentnem ciydyae morpedyercs yrwimrta Im20zf
(cm. pasn. 3.1), KoTopylo IiejiecooOpa3HO MHCTAJUIMPOBATh B IIAIIKy
OziExplorer.

3aMeTUM, YTO MpeoOpa3oBaHME LIBETHOTO B 4YepHO-OejIoe Mn300pa-
xkeHue (pexxum Black & White) TpeOyeT 1ocTaTOUYHO MHOTO BpPEMEHU,
OONBIIOTO 00BbEeMa OMNEPATMBHOM MaMITH W TIPW OOJBIIOM OOBeMe
(aitta MOXET MPUBOAUTH K 3aBUCAHMIO IIporpamMMbl. [loaTtomy mipu
BBITIOJTHEHUM TaKOM oIlepaluy 1ieJecoodpa3HO MCIOIb30BaTh KaKoii-
nmbo rpadudeckuit penakrop (Hanpumep, Photoshop).

3.5.10. Configuration (Alt + C)

Configuration (Alt + C) — nHactpoiika OziExplorer; nmpou3BoauTcst
BbIOOpOM TapaMeTpoB Ha KaxXJoH 3akjaake okHa Ha puc. 3.23. Pac-
CMOTPHUM COIEepKaHHE STUX 3aKJIaI0K.

System — cucteMHble HacTpoiiku (puc. 3.23):

Load Last Map — omnuusi aBTOMaTW4YeCKW 3arpy3kud IOCaenHei
WCTIOJIH30BaBIIIEIICS KapThI.

Set Last Zoom and Position — omuus 3anoMuHaHus (IIpU BKJIIO-
yeHHoii Load Last Map) pacrojioxkeHus1 1 MaciuTadba KapThl, KOTOPhIE
ObLIM B MOMEHT BBIKJIIOYEHMSI TTPOTpaMMBbl WJIM peXUMa HaBUTALIUU.

Show Map View — omius aBToMaTUYeCKOW 3arpy3ku OkHa Map
View (ITpocMoTp KapTbl) ObICTpOM HaBUTALIMM MO KapTe (TOJbKO IS
3apeTUCTPUPOBAHHOI BEPCUH).

Show Zoom Window — omuusi aBTOMaTUYECKON 3arpy3Ku JIYITb
Cursor Zoom Window (OKHO yBeJIMYEHUS KapThl MOA CUCTEMHbBIM WJIU
KypCOpOM HaBuUTaTopa).

Ask Before Quitting — omuus 3arpoca IOATBEPXKISHUS IIPU BBIXOAE
U3 TIPOTPaMMBI.

Window Position — ycTaHoBKa mo3uiuu 1 pasmepa okHa OziExplorer
Npu ero 3arpyske: MakcUMaJibHbIil pasmep (Maximize) wiu pasmep,
COXpaHEeHHbIN Npu HaxaTuu KHomnku Store Window Position (At Stored
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Position — kak coxpaHeHHas TO3MIIMsI); COXpaHEHUE TMOATBEPKAAETCS
HaxaTueM KHomnku Save (CoXpaHUTh).

Map Scroll Increment — ycraHOBKa 11ara CiBMra KapThl Ha 3KpaHe
MPY HAXAaTUM MBILIBIO Ha TIOJIOCY TPOKPYTKU WM MpPU HaXaTWMW Ha
KJIaBUILIM Kypcopa.

Data File Datum — cumcrema KoopauHAaT, B KOTOpPOil OymayT coxpa-
HATBCS AaHHbIe B (aiinax. [1pu 3ToM mosirora u mmpora OyayT aBToMa-
TUYECKU TepeBOAUTHCS U3 popMaTta 3arpy>keHHoil kapTel (Map Datum)
B yKa3aHHbIA popmar (TOJILKO IJISl 3apeTUCTPUPOBAHHOMN BEPCUM).

Korna naHHble 3arpyxatorcd u3 (aiijla, OHM aBTOMaTUYECKU Tepe-
BomaTcs B popMmaT 3arpyxkeHHoi Kapthl (Map Datum). ®opmar coxpa-
HEHHBIX B (paific JaHHBIX COXpaHSIETCsS B 9TOM XXe (aiine.

Map File Path — myTth kK manke (1o ymomyanuio MAPS) ¢ map-
daiinaMu KapT. B aToif mamke MOXHO co31aBaTh JOMOJHUTEIbHbIE
Manku JUis pazaeieHust KapT 1o BUIaM u/win Maciuradam. [1pu 3tom
KapThl MOXHO BBI3BIBAaTh U3 J1000# mupekTopum, ogHako Oziexplorer
MPU TTOMCKE HYKHOHN KapThl WJIM MPU HABUTALUM B PEaIbHOM BpeMEHU
OyZIeT ucKaTh CJIEAYIOLIYI0 KapTy B 3aJaHHOI 3/1eCh Marnke.

Data File Path — nyTtbh K nanke c ¢aiilaMu AaHHBIX; IO yMoJJa-
Huto 310 nanka DATA B kopHeBoii nanke OZIEXPLORER.

Maps — paboTta ¢ HaBUTalLIMOHHOM KapTOIi:

Distance Units — BBIOOp eIMHUWIILI U3MEPEHMSI PACCTOSTHUIA: KUJIO-
meTpsl (Kilometers), munu (Miles) uiav HaBuraiimoHHble Muwin (Nautical
Miles).

W53 64 =

e\oziexplorerimaps
e\oziexploreridata

Puc. 3.23. OKHO cUCTEeMHbIX HaCTPOEK NMporpamMmmMsbi
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Speed Units — BBIOOp €AMHULIBI M3MEPEHUST CKOPOCTU: KM/4ac
(KPH), munbs/yac (MPH) unu B y3nax (Knots).

Altitude Units — BbIOOp €AWHUIIBI W3MEPEHUS! BbICOTBI: METPbI
(Meters) unu ¢yl (Feet).

Bearings — ompezaeneHue az3uMyTa OTHOCUTEIbHO UCTUHHOTO (True)
wiu mariuTHoro (Magnetic) MepuauaHa (cM. pasa. 1.2).

Distance Calcs — BBIYMCIEHUSI PACCTOSHUI C MCHOJb30BAaHUEM
moaenu chepouna (sphere) unu saauncouna (ellipsoid) (cm. pazm. 1.1).
Paznuunble GPS-nipueMHUKU UCTHONBb3YIOT pa3Hble MOJEIN, HallpuMep
npueMHnKM Garmin Hucnojib3yeT oynumcoun, Lowrance/Eagles u
Magellans — cepy. [Ipu 3TOM pa3HUIIa cocTaBlsgeT okoio 1% m cka-
3BIBACTCST TOJIBKO TP OMPEIeICHUH OOJIBIINX PACCTOSHUIA.

Country or Region — BbIOOp CTpaHbl WJIM PErMOHA MECTOITOJIOXKE-
Hus npueMHuKa. [1pyu BbIOOpe pervoHa, Korma B CIMCKE OTCYTCTBYET
CTpaHa, yKa3bIBaeTCs YacTh CBETa OTHOCUTEIBHO TPUHBIUCKOTO MEPH-
IuaHa U sKkBaTopa: ceBepo-BocToK (NE), ceBepo-3aman (NW), roro-
BocToK (SE) unu roro-3anag (SW).

Lat/Long Display — ¢opmar npencraBieHUs] IIAPOTHI U JOJTOTHI:
rpagycel  (Degrees), rpamycbl-MuHyThl (Deg.Min) wuau rpamychbl-
MUHYTHI-ceKyHIbl (Deg.Min.Sec); mo yMoayaHuio BbIOpaH MOCIEIHUI
BapMaHT.

Blank Map Datum — cucrema koopauHaT (Datum) mist mycroit
kapthl (Blank map), KoTopast UCIOJb3yeTCs B CiIyyae, €CIu CO3MaeTcs
mycTtas Kapra ¢ nmoMmoluplo onuuu Blank map B meHo Map, HO He
HCIIOIB3YETCS, eClIM KapTa yXe co3JaHa J0 M3MEHEHHUs 3TOro 3Haye-
Hus.

Create Map Thumbnail — co3maHue yMeHBIIEHHON KONUM M300pa-
KeHUs1 KapTol (¢aitn ¢ pacmmpenuem .mvl misg Kapt bmp-dopmMmara,
KOTOPBII XpaHUTCSI B TON K€ AMPEKTOPMM, YTO M map-aiin). Takue
KOIMUU CO3[AI0TCS TOJIBKO ISt OoJyibliux KapT (Oosee 1 Mo6aii) u
WCIIOJB3YIOTCS ISl TIPOCMOTPa KapThl HaBuratropom MapView.

Map Load Options — BeIOOp pexkuma 3arpy3Ku KapThbi:

Keep Map Objects — omuust coxpaHeHHMsI BCeX OOBbEKTOB TEKYILEH
KapThl (ITyTeBbIX TOUEK, COOBITUM U JIp.) B ONEPaTUBHON MaMsITU MOCJe
3arpy3ku HOBOW KapThl. [l OYMCTKU TaMITH OT TakKuX OOBEKTOB
ucrojb3yercs: komaHaa Clear B MmeH0 Map.

Keep Zoom Level — onuusi coxpaHeHus1 maciluTaba Tpu 3arpy3ke
HOBO# KapThl. DTa U MPEAbIAYLIasl OMIIMU UCIIOIb3YIOTCS MPU HaBUTa-
LIMM B peaibHOM BPEMEHM, HaBUTalMU MO MaplIpyTy WU MPU Mepe-
XOJle Ha IPYIyIo Kapry.
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Alternate Grid — ajnbTepHaTUBHAs KOOPAMHATHAS CETKA; UCITOJIb3Y-
€TCS1 BMECTE€ C OCHOBHOM CETKOI W HE BJIMSIET Ha MPUBSI3KY KapThl.

Use Map User Grid — ommusl MCIIOJB30BAaHUSI CETKM IIOJIb30Ba-
TeJIs.

Map Images — omnuuy HaCTpOMKM MyTeil mmourcka ¢aitjoB ¢ u3obpa-
>KEHUSIMU KapT IJIs1 3arpy3KHu.

IMouck daita ¢ n3o06pakeHNeM KapThl HAUMHACTCS C aHaJIM3a map-
(haita, B KOTOPOM YKa3bIBAa€TCSI MECTOIIOIOXEeHME n300paxeHus. Ecim
OHO TaKMM 00pa3oM He OOHapyKMBAaeTCs, TO MOMCK BEIETCS B MAallkax,
ykazaHHbIX B Path 1—Path 4 nonst Image File Paths 3aknagku. Oue-
pPEIHON IIIar MoucKa 3aKJII0JaeTcs B MPOBEpKE OTMEUYEHHBIX TMCKOB B
nosie Check Drives. Eciu BxkioueHa omius Always Check All CD
Drives, To mpuopuTeT cpeaud AUCKOB, oTMedyeHHBIX B mose Check
Drives, 6yget otnan CD-ROM.

GPS — nHacrtpoiika GPS-nipuemuuka (puc. 3.24).

GPS Make — BoiOOop GPS-npuemMHMKa M3 CIIMCKA: ¢ IPOTOKOJIOM
NMEA, c cucremoii koopauHat WGS-84, a TakKe TTPUEMHUKM TaKMX
MU3BECTHBIX MpousBoAuTenein kak Garmin, Magellan, Eagle u np.

GPS Model — B aTOM none ykasbiBaeTcst Moaeiab GPS-npuemHuka,
cooTBeTcTBYIOLEro nojto GPS Make; B MpOTMBHOM cilyyae OCTaBJIsI-
ercst All Makes.

GPS Symbol Set — ycraHoBka momuaepxxuBaembix GPS-npuemHu-
KOM CHMBOJIOB.

GPS Parameters — ycTaHOBKa YMcCJa IyTEBbIX TOYEK, YHCJIAa CUMBO-
JIOB B X UMEHU, YHCJIa COOBITHI, TPEKOB, TOUEK B TpeKe, KOJMUYECTBA
MyTeBBIX TOYEK B MapuipyTe. Eciu BEIOpaH ITPOM3BOIUTETb M MOIETH
GPS-nipyeMHMKa, TO 3TU IIapaMeTphl yCTaHABJIMBAIOTCS aBTOMATH-
YECKMU.

GPS Upload/Download Datum — BbIOOp CHUCTEMBI KOOpPAMHAT,
KOTOpas OyleT MCITOIb30BaThCs TIPU 3arpy3Ke JaHHBIX (TOUYKH, TPEKU U
T. 1.) B GPS-nipuemMHuk u BeIrpy3ke maHHbIX u3 GPS-mpuemHuka B
OziExplorer. IIpuemuuku Garmin u Magellan Bcerna MCIIOJB3YIOT
WGS-84, Lowrance/Eagles, — B 3aBUCUMOCTH OT CUCTeMbI KOOPAMHAT,
YCTaHOBJICHHOU B MpHeMHUKe. B OONBIIMHCTBE CIIydaeB MCIIOIB3YeTCS
WGS-84.

GPS NMEA Output Datum — BBIOOp cUCTEMbI KOOPIMHAT, KOTO-
pas OyaeT McHoab30BaThes MpH nepegaye naHHBIX NMEA ¢ koopauHa-
TaMM TEKYIIET0 MECTOIOOXEHHUS; B OONBIIMHCTBE CITydacB MCIOJIB3Y-
etcss WGS-84.
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Puc. 3.24. OkHo HacTpoek GPS-npunemMHuka

Com — HacTpolika KOMMYHUKAIIMOHHOTO TTopTa (puc. 3.25):

Com Port — BBIGOp HOMEpa IOCJENOBATEIBHOIO IOpTa KOMITBIO-
Tepa, K KoTopoMy npucoennHeH GPS-npuemMHuk.

Parity — npoBepka Ha yeTHocTb (Even), Ha HeyeTHOCTh (Odd) mim
oTcyTcTBUE MpoBepku (None).

Stop Bits — BEIOOp KoMMUYeCcTBa CTOIOBLIX OUT: 1 mim 2.

Upload/Download Baud rate — ycraHoBKa CKOPOCTM Mepeaauu
TMAHHBIX, OIPeneIsIeMOil TPUEMHUKOM.

NMEA Baud rate — ckopocTh mpueMa JaHHBIX COIVIACHO ITPOTO-
xory NMEA, kotopas MoxeT otanuatees oT Upload/Download Baud
rate ¥ MOXET MCITOJIb30BaThCs TPHU HABHTAIIMM B PEaTbHOM BpeMEHH
(Moving Map).

Use PVT for Garmin instead of NMEA — pa3pelienve Ha NUCIIONb-
3oBanue nporokosa PVT Garmin Bmecto NMEA; npu 3TOM B MEHIO
MPpUEMHMKA IOKeH ObITh ycTaHoBieH pexxuM GRMN/GRMN HOST
wiu Garmin.

Serial Port Driver — BBIOOp ApaiiBepa MOCIEIOBAaTEIBLHOIO MOPTA.
Hanmume nByx apaitBepoB OOBSICHSIETCS TeM, YTO B COBPEMEHHBIX HOYT-
Oykax MOTYT HCIOJb30BaThcs KOHBepTopbhl USB-COM pasinnyHbIx
KOHCTPYKLIMIA CO CBOMMHU LpariBEpaMM.

3aMeTHM, YTO IS aBTOMATHYECKOTO OIIpeleIeHUST ITapaMeTpOB
KOMMYHMKAIIMOHHOTO IIOpTa MOXET OBITh HCIIOJIb30BaHA YTWINTA
GPSviewer (cm. pasm. 2.5).

Auto Pilot Output — peXuM aBTONMJIOTA C MCIIOJL30BaHWEM IaH-
HBIX, comepxaiuuxcs B coobuieHuax $GPRMC, SGPRMB, $GPAPB,
$GPBWC mpotokona NMEA.
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Active — omnuus paspellieHUs Mepeaadyu JaHHbBIX 111 aBTOMUIOTA B
clyyae Hapuraiuud no wmapiipyty (Route) wmam K TIyTeBoil Touke
(Waypoint); B Ipyrux ciyyasx uH(opmauus He Tepenaercs.

Com Port — BbIOOp HOMeEpa IOCIENOBATEIbLHOIO MOpPTa, K KOTO-
poMy MOIKJIIOYeH aBTommiaoT. Eciiu HoMep coBmamaeT ¢ BbIOpaHHBIM
BBIIIIE, TO OYOYT MCHOIb30BaThes ero HacTpoiiku Baud Rate u Parity.

Interval — uHTepBan BpeMeHM Mexay nocbuikaMu NMEA B aBTo-
MUJIOT.

RMC, RMB, APB, BWC — onuuu paspelleHus UCIOIb30BaHUS
YKa3aHHBIX BbllIe cooblIeHnit mpotokoia NMEA mis aBronuiora.

Objects — mmapaMeTpbl 0OBEKTOB KapThl:

Route Line Width — TonuuHa nuHUM (B MUKCENAX) I U300paxke-
Hug Mapupyta (Route).

Reserved Waypoints — pesepBupoBaHue yactu Touek (0T 0 (Lower)
mo 20 (Upper)), KoTopble IporpaMma He OyaeT MCIIOJb30BaTh IIpU
BBOJIIE TOUEK BPYYHYIO; MPUMEHSETCS TOJBbKO B MpHeMHMKax Lowrance
& Eagles ¢ uudgpoBoit Hymepalueil myteBbIx Touek (Waypoint).

Track — mapamMeTpbl TPEKOB:

Default Track Color — LBeT Tpeka Mo yMOJIYaHHUIO.

Puc. 3.25. OkHO HacTpoek KOMMYHUKaLMOHHOIo nopta

Default Track Width — ToaMHa TMHUK TpeKa MO YMOJIYAHUIO.

Track Control Initial Size — pa3mep okHa 1jig pabOThI C TPEeKaAMMU:
maneHbkuii pasamep (Toolbar Only) wiu nonHoe okHo (Toolbar + All
Tracks).
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Moving Map — mnapaMeTpbl HaBUTallMd B peaJlbHOM BpeMEHU
(puc. 3.26); HACTPOMKM IOCTYITHBEI TOJBKO [UIS 3aperrMCTPUPOBAHHOM
BEpCUMU:

Screen Update Rate — wuHTepBan BpeMeHU (B CEKYHIAX) MEXIy
OOHOBJICHUSIMU DKpaHa.

Store Track Point Interval — nHTepBana MeXay TouKaMu Tpeka B eau-
HHULIaX U3MEPEHUS PacCTOSHUN (KMJIOMETPhI, METPhI, MMJIM U T. I1.).

Track Tail Length — gnuHa BuamMoro Ha skpaHe Tpeka. [1ocKoabKy
MoKa3 CJWIIKOM JJMHHOTO TpeKa 3ajJepXXKUBaeT OOHOBJIEHME 3KpaHa,
TO 1IEJIeCOO0pa3HO OrpaHMYMBATh €ro MIMHY (eciu ycTaHoBUTH 0, TO
OyaeT oToOpaXxaThCsl BECh TPEK).

Dock Controls — omuus, paspelaionias paclioIoKeHNe OKHa
yIIpaBJeHUsl HaBUralyeil B peailbHOM BpeMeHu (Moving map) u HaBu-
raumii mo Mapupyty (Navigation) OyayT cmpaBa Ha 3KpaHe; IIpU
BBIKJIFOUEHHOM OILMM OKHA OYAyT «IUIaBalolIues.

Scroll Method — meTon CKpoOJIMPOBAaHUSI KapThl: MECTOIIOJIOXEHNUE
B LIEHTpE BKpaHa (eclud TOJbKO HET MPUOJMKEHUS K Kparm KapThl)
(Keep Map Centered on Position), nmepemMellieHue Kypcopa B LEHTP
9KpaHa, eciau 10 Kpasg KapTel ocraerca 25% (Center When Near
Window Edge) uiu mo3unusi Ha sKpaHe pacroJyiaraeTcsl Tak, yToObl B
HalpaBJeHUN ABMXEHMSI oToOpaxaaach OoJibllias 4yacTh KapThl (Show
more Map in Heading Direction).

Pointer — BbIOOp THUIIa Kypcopa (yKaszaTesisl MECTOMOJIOXKEHMUS): B
BUIE CTpeNKHU, KopabjuKa, camoyieTa, aBTOMOOWJIS WM HECKOJbKMUX
camognenbHbix (cM. Creating Moving Map User Pointers).

Scale — pa3Mep u3o0OpaxkeHUsT Kypcopa Ha dKpaHe.

Pointer Color — 1Betr Kypcopa (TeMHbII LIBET IJIsI CBETJBIX KapT,
OpaHXKEBBI — I TEMHBIX).

Pointer Solid Color — ecinu 3Ta onuus BKJIIOYEHA, TO Kypcop OyaeT
MOJIyITPO3pauyHbIM Y CKBO3b HETO MOXHO BUIETb IETalu KapThl.

Always Check for More Detailed Map — orniius moucka yepes 3ajaH-
HBI MHTEpBaJ BpeMeHHU OoJiee ToApOOHON KapThl, B KOTOPOil Ha OOUH
nukcen (per pixel) MpUXoaAUTCS MeHbIlee paccTosiHUe. KapThl UIyTCs B
nupekTopuu, 3amaHHoil B Map File Path. Hacrtpoiika He cBsi3aHa C
peXMMOM TTOMCKa HOBOM KapThl MPHU TMEpeceueHnu ee Kpasl KapThl.

Ignore Maps with Error — omnuusi urHopupoBaHusi KapT ¢ HeHali-
JNeHHbIM rpaduueckuM Gaitnamu.

Current map Path — omniusg moucka HOBOI KapThl TOJBKO B JUPEK-
TOPUM, OTKYAA ObUIa 3arpyXeHa TeKylllasl KapTa, MHaye OyaeT UCIOJIb-
30BaThCsl U AMpeKTOopus, 3agaHHas B Map File Path.
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Puc. 3.26. OkHO HacTpoek napamMeTpoB HaBuraymm

NMEA Check Sum — onuusi mpoBEepKM KOHTPOJBHOU CyMMBbI
(Check Sum) B mosyyaembix gaHHbIXx Mo NMEA. Ilpu atom mnto0bie
OJIOKM AAHHBIX C OIIMOKaMU OyIyT UTHOPUPOBATHCS C (POPMUPOBAHUEM
B CTpOKe cocTtosiHusI coobieHust CSumError.

Use Depth Sentence — omums, paspeliaioiiasi MCIIOJIb30BaHUE
coobweHnit DBT unu DPT nporokona NMEA mis BeiBoma Ha 3KpaH
3HAYEHWI BBICOTHI HaJ YPOBHEM MOPS M 3aITMCH UX B TPEKe.

Navigation — gonosHUTeNbHbIE aTPUOYTHl HABUTALIMMU:

Show Leg Details — omnius orobpaxkeHuss UH(GOpPMALIMK O AUCTAH-
LIMM W HampaBJeHUU K Cenylollell MaplipyTHON TOYKe Ha aKTMBHOM
yuacTke MapiipyTa (Route). Onuusi KOHTpoaupyeT (GyHKIUIO U3Mepe-
HUS PAaCcCTOSSHUI TIpYU MCITOJIb30BaHMM KHOINKKM Mark Ha MHCTpyMeH-
TaJIbHOU MaHEeJIN.

Leg Distance Color — BbeIOOp 1IBeTa aKTMBHOTO Y4acTKa MaplpyTa.

Route Wp Proximity — paauyc OKpy>XHOCTM BOKPYT MaplIpyTHOM
TOYKM B MeTpax. [Ipu BXxoge B 3Ty OKpPYXKHOCTb TOYKa CUMTAeTCs
JIOCTUTHYTOM, O YeM TIOSIBIIeTCS MH(POPMaALIMOHHOE COOOIIeHUE, ITOCIIe
Yyero akKTMBHBIM CTaHOBMTCSI OTPE30K MaplipyTa OT TeKYLIeld TOYKHU K
cienyrouleil. YcraHOBKa MasiblX 3HAYEHMI pamudyca 3aTpyaHsIeT HaBU-
rauuio. Eciau Touka mpoxoautcst 6e3 3axoa B 30HY NMPUOIMKEHUS, TO
OHa 3aCUMTHIBAETCS B UMCJIO MPOUIEHHBIX U aKTUBU3UPYETCS CIEIYIO-
it orpe3ok. Route Wp Proximity mpuMeHsIeTCsl TOJIBKO K MapIlupyT-
HBIM TOYKaM WJIM TOYKaM, B HAMpPaBJACHUU KOTOPBIX BKJIIOYEHA HABU-
rauusi (Navigate To).
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Alarm Duration — mIUTeNIbHOCTh (B CEKyHAAX) 3BYKOBOTO MpemyIl-
peXxneHus Ipu IPpUOMMKeHMU K JII000H TOYKe, y KOTOpOi 3agaHa U
BKJIFOUEHA 30Ha MNpuoavxkeHus (Proximity), mpu JOCTHXXEHMU KOHILIA
MapuIpyTa Wiy ornacHoil 30HblI (Alarm Zone).

Show Line from Position — omuust oToOpaxkeHUsT TUHUU U3 TEKYy-
LIEHN TTO3ULUHU K CIEAYIOIIEH TOUKE MapllpyTa.

Project Track Line — omuust oroOpaxkeHus JUHUU Kypca (a3uMyTa)
Mapuipyra.

Projected Line Width — TonmunHa nuHun Kypca (asumyta). Eciu
3agaHo Oojee 1, To nTuHMS OyaeT crulowHoN (orpaHuyeHue Windows
API).

Projected Line Color — uBeT JuHUM Kypca (a3umyTa).

Compass Button — KHOITKa BBI30Ba OKHAa HACTPOWKHU IITKAJIBI KOM-
naca.

Show Compass Rose — onuusi BKIIOYEHUST KOMIaca B TOYKE Mec-
TOIOJIOKEHUST B PEXXUME HaBUTAIIMU B PEAIbHOM BPEMEHU C IMapaMmerT-
pamu:

Direction — HampaBieHHMe HYJIS IIKaJdbl KOMIIaca: B HaIlpaBICHUU
reorpacuueckoro ceepa (True North), marnutHoro ceepa (Magnetic
North) wimu o kypcy (Course).

Circle Color — 1BeT JIMHUM OKPY:KHOCTH IIKaJIbl KOMIIAca.

Line Color — uBeT AuHUA 1 UMP LIKaIbl KOMMAca.

Circle Line Width — TommmHa OKpY>KHOCTH IIKaJIbl KOMITaca.

Line Width — ToniuvHa JMHUEA KTl KOMMAaca.

Cross Length — pa3Mep nepekpecTbsl B TEKYILIEM MECTOMOJOXEHUU
(LeHTp KomIiaca).

GPS Sim — smynauus GPS:

Units — BbIOOpP €IMHMLBI U3MEPEHUS] PACCTOSIHUS (KWJIOMETPHI U
MUJIN).

Initial Zoom Range — HauanbHOE yBeJlUUEHUE.

Waipont Show Format — ¢opmaT oToOpaxkeHHUs IIyTeBBIX TOYEK: B
BUIe UMPp, UMEH MM KOOPAMHAT.

GPS Sim osmymupyer pabory GPS-npuemnukoB Lowrance
GN200 unu 212, Eagle Explorer uiau Expedition, Garmin GPS 12 unu
12XL.

3.5.11. Customize Toolbar

Customize Toolbar — noGasieHue/ynaneHue KHOIOK Ha I10JIb30Ba-
TEJTbCKON MHCTPYMEHTAJIbHOUN TMaHe M, KOTopas BKJIIOYAeTCs/BBIKIIIO-
yaetcs komaHaoit View/Show/User Toolbar. @opMupoBaHKe IOIH30-
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BaTeJIbCKOM MHCTPYMEHTAJIbHOM IaHEIM OCYLICCTBIISIETCS C MOMOIIbIO
OKHa Ha puc. 3.27, Ha KOTOPOM:

Separator
- Send Track to GPS
- Send Waypointz to GPS
- Grid Line Setup - Azszign Function Keys
- ShowHide Events ile - Prinit Event List

- Show/Hide Index Map File - Frint Map Image
- Show/Hide "W appoints File - Print Route List
- Print ' aypoint List
GPS - Get Events from GPS
7q GPS - Get R

Puc. 3.27. OKHO HacTpPoOeK NnoJib30BaTes/IbCKON MHCTPYMEHTa/IbHOU
nanenu

Available toolbar butons — J0CTyIHbIe KHOIKW MHCTPYMEHTAIbHOM
naHenu. Current toolbar butons — TeKyllue KHOIMKU WHCTPYMEHTAJIb-
HOW MaHesu.

Add ([Jdo6aBuTh) — KHOIIKA [Jis IepeHoca OTMEUYeHHOoI B Available
toolbar butons koMmaHabl B moyie Current toolbar butons.

Remove (IlepeMecTuTh) — KHOMKA CTUpaHUs oTMedeHHOi# B Current
toolbar butons KOMaHIbI.

Flow Butons to 2 lines — pa3MellieH1ue KHOIIOK B 2 JJUHUU (CTPOKU);
eC/iM KHOMKMU He YMeIlaloTcs B ABYX CTpPOKax, TO IaHedIb He OymeT
oToOpaXkaThesl.

Flat Butons — BBIKJIIOYEHUE/BBIKIIOUEHUE OOBEMHOTO M300paxe-
HUS KHOTIOK

Move Up, Move Down — mnepemellieHMe OTMEYEHHOII KHOIIKU B
cnucke Current toolbar butons BBepX WM BHU3 Ha OOHY MO3ULIUIO.

3.5.12. Assign Function Keys

Assign Function Keys — npucBoeHue (yHKIIMOHAILHBIM KJIaBUILIAM
F2—F12 komaHn, niepeuncieHHbIX B noyie Available toolbar butons Ha
puc. 3.27.

3.5.13. Quit (Alt + X)
Quit (Alt + X) — Beixon u3 Oziexplorer.
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3.6. MeHio Select

MeHi0 mnpegHa3HA4YeHO [JId BBIIEJIEHUS OOBEKTOB KapThl; OHO
COIIEPXKUT CJIEAYIOIINE ITYHKTHI:
3.6.1. Selection Control

Selection Control — BBI30B OKHa yIipaBjieHus BeiaenaeHueMm (Marking
Control) (puc. 3.28), ¢ OMOILIBIO KOTOpOro 0Oojiee YOIOOHO IMOJIb30-
BaTbCsI OOJIBILIMHCTBOM omuuii u3 MeHio penaktupoBaHus (Edit). OxnHo
MPEACTaBICHO 6-10 KHOMKAMM Il YIIPaBJICHUsI BBIIEICHUEM IYTeBBIX
Touek (IepBasi cjeBa KHOIIKA), COOBITUI, TOUEK TpeKa, MHBEPTUPOBa-
HUS BblOEIEeHUS (4-51 KHOMKA), yIaJIeHUs U 3allMCU BBIACIEHHBIX 00b-
€KTOB B (paitn (II0OApOOHOCTU HUXKE).

3.6.2. Select Waypoints

Select Waypoints — BblaeaeHue myTeBbIx Touek (Waypoints) I1o
MpaBUIy NPSIMOYTOJIbHUKA.

3.6.3. Select Events

Select Events — Bbeiienenue coowituii (Events) mo nmpaBuity mpsmo-
YTOJIbHUKA.

3.6.4. Select Nearest Waypoints

Select Nearest Waypoints — BBI30B OKHa IS BBIIEJICHUST IyTEBBIX
touek (Waypoints), pacrnojoXeHHbIX Ha 3aJaHHOM pacCTOSIHUM OT
3aJaHHOM IMyTEBOM TOYKM MaplIpyTa WIM IIEpBOil TOUKK TpeKa.

3.6.5. Invert Selection

Invert Selection — MHBCPTUPOBAHUEC BbIACICHUA: BbLIACICHHBIC 00b-
€KTbl CTAHOBATCA HEBbLIACICHHbBIMU, a HEBBIACJICHHBIC — BbIICJICHHbIMU.

3.6.6. Delete Selected Objects
Delete Selected Objects — ymajeHue BbIIEIEHHBIX OOBEKTOB.
3.6.7. Save Selected Objects

Save Selected Objects — coxpaHeHHMe BBIIEIEHHBIX OOBEKTOB B
daiine.

Puc. 3.28. OkHO ynpaBneHus Bbiges1IeHUem
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3.6.8. Copy Map Screen to Clipboard

Copy Map Screen to Clipboard — KommpoBaHHME U300paKEHUS
KapThl, €e 00bEKTOB WM OTKPHLITHIX OKOH B Oydep oomeHa (Clipboard).

3.7. MeHi0 View

3.7.1. Show

Show — mnoka3aTb/CKpbITh. WHCTPYMEHTaJbHYIO TaHeab (Main
Toolbar); mHCTpyMeHTanbHYI0 ITaHenb Itojb3oBateliss (User Toolbar)
(cM. 1. 3.5.11); nyny (Zoom Windows); okHo HaBuratopa (Map View);
MOoC/IeAHUE ABE KOMAaHIbI IyOIMPYIOTCS COOTBETCTBEHHO KHOITKAMM

J n @ HHCTPYMCHTaHLHOﬁ ITaHCJIN.

3.7.2. Hide

Hide — ckpbITb: TTyTeBble TOUKU, COOBITUS, 3aMETKU, KOMMEHTApUU
WA BCE OOBEKThI KapThl.

3.7.3. Unhide
Unhide — oTMeHMTbh KOMaHIbl IPEALIAIIETO ITyHKTA.

3.7.4. Lists

Lists — mokaszatb cnucku: MmyTeBbix ToueK (Alt + W), coObiTuii (Alt
+ E), 3ameToK Wi KoMmMeHTapueB. B kauecTBe nmpuMepa Ha puc. 29 mno-
Ka3aH CIMCOK MyTEeBbIX TOUYEK, Haubosiee MOJHbIA MO YMCIY MapaMeT-
poB. B aTOM OKHe:

Datum — BbIOOp cucTeMbl KoopauHaT (cM. pasm. 3.1).

Number — HOMEp U CUMBOJI ITyT€BOM TOYKH.

On Map — Hajnyue TOYKM Ha TeKylllel KapTe.

Name — uMs ITyTeBO TOYKU.

Latitude, Longitude — KoopauHaThl TOUKM: IIIMPOTA U OJTOTA.

Alt(m) — BbICOTa IMyTE€BOM TOYKM Hal YPOBHEM MODSI.

Description — onmcaHue TOYKH.

Knonkwu:

— YCTaHOBUTb CHCTEMY KOOPIWHAT 3arpy>KeHHOI KapThl.

_p ) e

@-’ Sort

N (Sort by Name) — copTtupoBaTh MyTeBble TOYKU IO

WMEHM; 3ape3epBUPOBAHHbBIC MyTeBble TOUKU, 3aJaHHbIE B HAaCTpoiKax
porpaMmbl, He OyIyT OTCOPTUPOBAHHI.
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=1 -

ﬁl_| (Position Format Buttons) — moka3aTthb KOOpAUHATHI B Tpa-
Jycax WiIM B BbIOpaHHON KoopauHaTHOi ceTke (Alternate Grid B
HaCTpOMKax).

H’ — COXpPaHWUTh BBIICICHHBIC ITyTEBbIE TOUYKHU B (haill.
Z — TI0C/IaTh BblIEJIEHHBIE MyTeBble TOUKU B GPS-nprueMHUK.

v
L M3MEHUTh CHUMBOJI, (popMaT OTOOpaxkKeHUs BbIACICHHBIX
MYTEeBBIX TOUYEK Ha dKpaHe i B Garmin GPS-npuemHuke.

@‘ (Plot Location of Selected Waypoint on Current Map) — caBu-
HYTh KapTy TaK, 4TOOKI IyTeBas TOYKa ObLia B LIEHTPE 9KpaHa.

TR
(Find Map for Selected Waypoint) — HaiiTu KapThl, Ha KOTO-
phIe TIOIaAaeT MyTeBask TOUKa; BBI3BIBACTCS OKHO CO CIIMCKOM Kapr.

Sv — BBIOOp KOMaHJ BBIIEJICHUS, WHBEPTUPOBAHUS U CHSITUS
BBIZCJICHYS.

Delete — ymanmeHue BBIIEJIECHHBIX ITyTEBBIX TOUEK.

Select if Not on Map — BbIIeJIMTh BCe ITyTeBbIE TOUKM, KOTOPBIE HE
oToOpaXaroTcs Ha TEKYIIei KapTe.

D atumn IDalum of Loaded Map J _I 5 Sort | _I_l_l_lEl_l_liI _l‘
Mumber | On Map | Name | L atitude | Longitude: | Alt[rn] | Deescription
+ 2 MNa PTRS -2E38115 152 26 58.7 Peach Trees Camping area
+ 22 Mo 22 -263934.9 182 27 156
+ 23 Mo 23 2641 247 15228188 i
+ 24 Mo 24 2641 436 152 28 54,6
+ 25 Mo 25 2637280 16241249
+ 26 Mo KMLWw -26 35 496 15243398
+ 27 Mo 7 -264229.0 156232254
+ 28 Mo 28 -2638 34.3 152 24 BE.5
+ 23 Mo 29 -2634 07.3 182 22100
+ 30 Mo 30 232440 152 25 49,2
4 1 A1 el PR A218 7 1R 208 97 2 =
| | »
¥ Delete | & Select if not on Map | [1] Add | Edit | Froperties | E Cloze |

Puc. 3.29. Cnucok nyreBbix TOYEK
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Add — 10o6aBUTh BPYYHYIO HOBYIO MYTEBYIO TOUKY; BbI3bIBACTCSI
okHo Add/Edit Waypoint, rme MOXHO BBECTM OCHOBHBIC ITapaMETpPHI
touku: uMs (Name); koopauHatbl (Position Fields); onucanue
(Description), cuctema koopauHaT (Position Datum) u cumBon
(Symbol) (cM. Takke paza. 3.2).

Edit — pemakTHpoBaTh BbIIEICHHYIO ITyTEBYIO TOUKY.

Properties — BBI30B OKHa CBOMCTB BBIACJICHHON ITyT€BOI TOUYKU.

3.7.5. Distance between Waypoints

Distance between Waypoints — BbI30B OKHa Uil M3MEpPEHUST pac-
CTOSTHUSI MEXIy MyTeBbIMU Toukamu. B atom okHe (puc. 3.30) B moie
From Waypoint BbIOMpaeTcsl IlepBas myTeBas Touka, a B moje To
Waypoint — Bropas. PesynbTaThl usmepeHus paccrossHus (Distance) u
HanpagieHus1 (Bearing) mpencraBieHbl B BUIE pacyeTra MO METOMY
Kkparvaiiiero paccrosiHus (Great Circle) u asumyranbHoro (Rhumb
Line) meTona.

3.7.6. Distance Display

Distance Display — BbI30B OKHa IS U3MEPEHUSI PACCTOSHUI U
HampaBJeHMI MeXIy TouKaMU Ha AMcIiiee. B kadecTBe mpumepa Ha
puc. 3.31 mokazaHbl pe3yJbTaTbl U3MEPEHUS PACCTOSSHUS (JUIMHBI Cer-
MEHTOB) MEXJIy TOUYKaMu Tpeka, HaurmHas oT Touku TP1 (mpyrue Touku
OTMEYEHbI KPeCTMKaMu). AHAJIOTUYHOE OKHO BbI3BIBAETCS TAKXKe KHOII-
koit + (Mark Position on Map) nHcTpyMeHTaJabHO# naHenu. I1pu aTom

From W aypoint To Wappoint
MHame | Description ;l Mame | [ escription ;l
FTRS Peach Trees Ear_l FTRS Peach Trees Ear_l
22
23 2
24 24
25 25
KMLW ENLW
27 27
28 LI 28 LI
Great Circle Bhumb Line
Digtance : 3.8007 Km Distance : 3.8007 Km
True Bearing: 1527 Deg True Bearing: 1526 Deg
Magnetic Bearing: 141,9 Deg Magnetic Bearing: 141,9 Deg
? Help | E Claze |

Puc. 3.30. Cnucok nyreBbix TOYEK
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Digtance Km True Bearing Mag Bearing

Tatal Digtance

[ 4937 | &

Units IKilometers vl L
Seg1=0367 Kilometels;l

Seg 2 =0,294 Kilometers
Seg 3 =0,273 Kilometers
Seg 4 =0277 Eilometers
Seg 5 =0,312 Kilometers “

[ 1190 | [327.9Deg| [318.2Deg]

Seq b = 0,234 Kilometers
Seg 7 = 0,268 Kilometers

Seqg 8 = 1,340 Kilometers

Seg9=1.567 Kilometers

: a

Puc. 3.31. OkHO namepeHuns pacCTosSHUIA N Hanpas/IeHU Mexay
TOYKamu Ha gucriiee

U3MeEpSIEMbIE TOYKM OTMEYAIOTCS CUMBOJAMHU «+» U OTO6pa)KeHI/ICM
pPaCcCToOAHUA U a3MMyTa HEIIOCPEACTBEHHO Ha KapTe.

3.7.7. Route Editor (Alt + R)

Route Editor (Alt + R) — BBI30B pemakTopa MapiipyToOB (CM. pasi.
3.2).

3.7.8. Show Routes on Map (Ctrl + R)

Show Routes on Map (Ctrl + R) — mokasatb MaplIpyThl Ha KapTe
(cM. pasn. 3.2).

3.7.9. Tracks

Tracks — BbI3OB OKOH yIpaBjieHUST TpeKaMu (cM. pasm. 3.3).
3.7.10. Show tracks on Map (Ctrl + T)

Show tracks on Map (Ctrl + T) — nmokasaTb TpeKu Ha KapTe.
3.7.11. Points

Points — BBI30B OKHa yIIpaBieHUS ToYKaMu (cM. pasmd. 3.4).
3.7.12. Show Points on Map

Show Points on Map — moka3aTh TOYKM Ha KaprTe.
3.7.13. Simulated GPS

Simulated GPS — swmynauust BHewnHero Buaa GPS-nmpuemMHukoB
Lowrance GlobalNav 200, Eagle Explorer win Garmin 12 (KoHKpeTHast
MOJIeJIb BBIOUpPAETCs B HACTpOMKax mporpaMmbl — cMm. 1. 3.5.10).
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3.7.14. Datum List

Datum List — BBI30B OKHa CO COHMCKOM CHUCTEM KOOpAMHAT M Iapa-
METpaMH UCITIOJIB30BAHHBIX B HUX 3JUIMIICOMUOOB.

3.8. MeHio Map

MeH1o npenHa3HayeHO WIS pabOThl C KapTaMy; OHO COACPXKUT Clie-
JIYIOLIUE MYHKThI:

3.8.1. Re-index Map Files

Re-index Map Files — oOHOBJIeHUE MHACKCHOW MHGpOpMaLUU 00
UMEIOLIMXCSl KapTaX, HEeOOXOAUMYIO s OBICTpPOro TMoucKa KapT. DTa
KOMaH/Ia MPaKTUYeCKU He MCIOJb3YeTCs, TTOCKOJIbKY Takas MH(popMa-
1IMs1 OOHOBJISIETCS MPU KaXKIOM 3aIllyckKe MPOrpaMMBl.

Index Map — 3arpy3uth uHaekcHyto Kapty (Index Map); ayoaupy-
eTcs

kHorkoi (Indexl (Index Map) MHCTpyMeHTaJIbHOM MaHeau (CM. pasl.
3.1)

3.8.2. Blank Map (Auto Scale)

Blank Map (Auto Scale) — BbI3OB IMycTOi KapThl Mwupa ¢ 11arom
KoopavHaTHoO# ceTku 10 rpamycoB. I1pu nmepBoM 3amycke Iycrast KapTta
OyzneT KajaubpoBaHa Ha MOKpPbITUE Bcero mupa. IIpu BBOAe MaHHBIX U3
(aiina wim n3 GPS-npueMHUKa Takasi KapTa aBTOMaTUYEeCKM MacIlTa-
OupyeTcsl TIoa 3TU AaHHble. Eciu m00aBsItOTCS WM YAAISIIOTCS BpyY-
HYIO Kakue-au0o JaHHbIe, TO IJISI MaclITaOMpOBaHUS KapThl MOXHO
HUCIIOJIb30BATh CJIEAYIOLIYI0 KOMaHIY.

3.8.3. ReScale Blank Map
ReScale Blank Map — HOBoe MaciITabMpoBaHME MMYCTOM KapThl.

3.8.4. Grid Line Setup

Grid Line Setup — BbI30B OKHa HACTPONMKM KOOPAMHATHOM CETKH,
KOTOPOE COCTOUT U3 JIBYX 3aKJIaIOK.

Lat/Lon — 3akilagka KOOPOIWHATHOW CETKW IIIMPOTa/MOJTOTAa; OHA
COAEPXKUT CIIEIYIOLINE HACTPOUKMU:

Grid On — ucIoJbp30BaTh KOOPAMHATHYIO CETKY C BBHIOpAHHBLIMU B
OKHE MapaMeTpaMu.

Line Interval — BbIOOp M3 CHMCKa MHTepBaja MEXIy JUHUSIMU
KOOPAMHATHOM CETKMU.
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Deg Line Color, Min Line Color, Sec Line Color — BbIOOp 11BeTa
TPagyCHBIX, MUHYTHBIX ¥ CEKYHIHBIX JIMHUIA.

Auto Scale — onuusi aBToMaclITaOUpoOBaHUSI KapThl; TapameTp Line
Interval GymeT aBTOMAaTHMYECKM IEPECUUTHIBATLCS TaK, YTOOBI COXpaHsI-
JIOCh TIPUMEPHO PABHOE PACCTOSIHUE MEXAY JMHUSIMM CETKM (3TO pac-
CTOSIHUE JOJKHO OBITH OmHMM M3 crircka Line Interval).

Label Interval — uHTepBaa MexXIy MOAINMCIMU Ha Kapre (B Ipamy-
cax, MMHYyTax WIu CEKyHIax).

Label Color, Back Color — uBer Hagmuceir u ¢oHa.

Font Size — pa3mep 1mipudTa MOAMUCIMU.

Label Screen Display — oToOpaxkeHue MOANMUCEN TOJbKO Ha Kpasix
Kkapthl (Only on Map borders) wiu B 1060oM Mecte (On all Screens).

KoopnnHaTHasa ceTka IIMpPOTa/mojiroTa MOXET OBITh MCITOJIb30BaHA
Ha 000 KapTe ¢ JI00bIM MacluTaboM u JII00OM mpoekiuei, 3a
HWCKITIOUEHNEM KapT, KOTOphle TepecekaT monroTy 180 rpamycoB u
KapT, pa3Mep KOTOPBIX BBIXOIUT 3a JOMYCTUMEBIE TIPEIeNIbl, HAIIpUMeED,
KapTa Mupa.

Other Grid — 3aknazka Uit APYrMX KOOPAMHATHBIX CETOK; OHa
COIEPKUT CIIEAYIOLINe HACTPOUKM (KpOMe pacCMOTPEHHEBIX BHIIIIE):

Clip to Neat Line — onumsi yCTAHOBKM CETKM B I'paHUILAX YIJIOBBIX
MapKepoB.

Numbers — oToOpaxeHue pa3mepa JUHUA CETKM MOJHOCThIO
(Normal); 6e3 ykazanust meTpoB (Meters), ecau mociaeaHue 3 Mu@pbI
HYJIM; ¢ ucnojb3oBaHueM MHoxuTens1 1000, 0603HayaeMoro CMMBOJIOM
«*» (Last 3 Digits), Haripumep 243* cooTBeTcTBYeT unciay 243000.

on

Dther Grid |

™ Giid On Label Interval IND Labels ¥
Line Interval [305ec =] Label Color I Black -]

Deg Line Colar I- Fed vl Back Color Im
Min Lire: Color I- Blug VI AR, m
Sec Line Color I. Elack 'l

¥ Auto Scale
Eﬁ/ Save |

™ Clip to Meat Line ? Help | ;i%’ Default | E Close |

£ Only on map Borders

Label Screen Display
(ﬂ' On all Screens

Puc. 3.32. OkHO HacTpoiiku koopauHaTHoU ceTku Lat/Lon
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Grid Conf
Lat Lo

v Grid On Label Interval |1 krn i
Line Interal |5UU m % Label Colar I- Elack 'l

km Line Color I- Elue VI Back Color Im
Metre Line Calar I- Fed 'l .
Fort Size |2 s

¥ Auto Scale
Label Screen Display & Normal
 Only on map Borders " No Meters
& On all Screens € Last 3 Digits

B} Save |

™ Clip to Meat Line ? Help | ’% Diefault | E Cloze |

Puc. 3.33. OkHO HacTpoWikn Apyrux KOOPANHATHbIX CeTOK

KoopnuHaTHast ceTka B paccMaTpuBaeMOM CJy4yae IOKa3bIiBaeTCsl B
TOoM (bopMaTte, KaKoi 3aJaH B HacTpoiikax mporpaMmsl B Alternate Grid
(cM. . 3.5.10). Hanmpumep, ecnu BoiOpano UTM, To Ha Kapte Oymer
HapucoBaHa cetka UTM u 1. 1.

OtobpaxkeHUe CeTKM CUJIbHO 3aBMCUT OT MaclluTaba KapThl: B Jeiic-
TBUTEJIBHOCTH CETKa HOPMAaJbHO OTOOpaXaeTcs TOJIBKO Ha KapTax
1:250 000 u Huxke. KapThl He MOTryT mepecekaTh I'paHMUIBI 30H, MOC-
KOJIBKY B 3TOM cJIy4ae OymeT 0ToOpakaThCsl TOJBKO YacTh CETKHU; MpaK-
THYECKM HEBO3MOXHO CHEJIaTh CeTKYy Ha KapTe, MOKPHIBAMOIIEH BeCh
KOHTUHEHT WJIM BeChb MMP (9TO OrpaHUYEHHUE HE KacaeTcsl TOJbKO CHUC-
tem UK OSGB (BNG) wiu Irish Grid). K orpaHudeHusiMm OTHOCUTCSI
TaKke MaKCMMAaJbHO BO3MOXHOE KOJIMYECTBO JIMHWII B ONHON CeTKe
(mo 200) u xonuuecTBO Moanuceii (He 6omee 50).

3.8.5 — 3.8.10. Clear All Waypoints, Clear All Events, Clear Route
Data from Map, Clear All Tracks from Map, Clear All Points from
Map — KoMaHABl yOajJeHUsI C KapThl U MaMSITU BCEX ITyTEBBIX TOYEK
(Waypoints), coobituii (Events), mapiupytoB (Routes), TpekoB (Tracks)
u touek (Points).

3.8.11. Clear All of Above — KoMmaHa yaajJeHUs C KapThl U MaMSITU
BCeX OOBEKTOB (ITyTEBBIX TOYEK, COOBITUI, MapIIpPyTOB, TPEKOB U
touek). ITpu BeimosHeHUU KoMmaHa 1o 1. 3.8.5—3.8.11 tpebyercst moa-
TBep:KIEHUE C TIPEIJIOKeHNEM COXpaHEeHUs TJaHHBIX B (halise.

3.8.12. Add or Drag Map Object — HabGop KoMaH[I AJisl 1OOABICHMUS
u nepemeiieHus1 (Drag Object) 00beKTOB KapThl (IyTEBBIX TOUEK,
COOBITUIA, MapILIPYTOB, TPEKOB U TOUEK).
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3.8.13. Find Maps) — Habop KoMaH# [IJis IOMCKa KapT (CM. pasi.
3.1).

3.8.14. Save Map Position — (ukcauus Texyliueir Mo3uIUU KapThbl
IUTST ee COXpaHEeHWs TIpM CIieAylolneil 3arpy3ke. Ecim B HacTpoiikax
(. 3.5.10) BximoueHa onmust Set Last Zoom and Position (mocnen-
HUe yBeJIMYeHMEe W MO3UIUsI), TO KoMaHaa Save Map Position He
paboraer.

3.9. MeHi0 Optios
Mento JOTITIOJTHUTECIIbHBIX OHHI/Ifl B COCTaBE:

3.9.1. Name Search

Name Search — moucCK 1O Ha3BaHUIO OOBEKTAa B 0a3e MaHHBIX
(cM. pasn. 3.1); BOBMOXEH IS KapT, Y KOTOPbIX MEXIY BOCTOUYHBIMU U
3aMajJHbIMM YIJIOBBIMU MapkKepamu Oosblie 180 rpamycos.
3.9.2. Night Vision

Night Vision — mnpeo0pa3oBaHue BCeX LIBETOB B KpacHbIE, CUHUE
WM cepble TOHA JJIs JYYIEero BOCHPUSTUSI HOUbIO.
3.9.3. Set Intensity

Set Intensity — m3MeHeHMe MHTCHCUBHOCTH IIBETOB IJISI CHVKCHUS
SIPKOCTM DKpaHa B HOYHOE BpeMs.
3.9.4. Area Calculation

Area Calculation — BbIUMCJIEHUE TIJIOLIAAM TIOJUIOHA Ha KapTe.

3.9.5. Project New Waypoint

Project New Waypoint — co3gaHne HOBOM ITyT€BOM TOYKHU
(Waypoint) Uiy TOYKM Tpeka OT BBIOpPAHHOM IMyTeBOI TOUKU WJIM TOYKHU
TpeKa Ha 3aJaHHOM PAacCTOSIHUMM U B 3aJaHHOM HampaBJIeHUM (OCHOB-
HO€ OTJIMYMEe OT pacCMOTPEHHOro B pasf. 3.2 cnocoba co3mgaHus
Waypoint).

3.10. MeHio Moving Map

MeH10 HaBUTallUM B pealbHOM BpeMEHM IIpU HaAJIMYUU OTKaJIMOpO-
BaHHOM KapThl M GPS-mpueMHMKa ¢ BBIXOIOM JaHHBIX B (opmate
NMEA-0183 SGPRMC (npeanoururensno), SGPGGA u $GPVTG
i $GPGLL u $GPVTG (cwm. pasa. 2.3 u 2.5). Pexum HaBurauuu B
peallbHOM BpeMEHU ITO3BOJISIET:
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— aBTOMAaTMYECKM W3MEHSIThb KapTy MNpPU BBIXOAEC MO3ULIMU 3a €e
rpaHuubl (TpaHULLI KapThl 3aJal0TCS MPU KAIMOPOBKE — CM. II.
3.5.5 (Check Calibration of Map));

— OCYULIECTBJISITh TOMCK 0oJjiee MOAPOOHBIX KapT yepe3 3adaHHBIN
WHTEpBaJl U 3arpyXaTb, €CJIM Ha HUX TONaAaloT HOBbIE KOOPAU-
HaTbl U OHU JOCTYITHBI;

— oTobpaxkaTh TpeK Ha 9KpaHe M 3aIlNChIBaTh €ro B (haii;

— TIpeAyIpeXmaTh 3BYKOM W CHUMBOJAMM TIpU TPUOIIKEHUHM K
MyTeBOM TOUKe WM TIPM BXOAe B OMAacHyl 30HY (OmacHbIe
30HbI).

— BBITIOJTHATH HABUTAIIAIO BIOJb MapIIPyTa WX K YKa3aHHOM ITyTe-
BOM TOYKE.

MeHI0 comepXUT CIIeayIOlne KOMaHIbI:

3.10.1. Moving Map Control (Ctrl + M)

Moving Map Control (Ctrl + M) — BbI30B OKHa yNpaBjieHUs HAaBU-
rauveidr B peaJlbHOM BpemMeHM U B pexume NMEA-smynsiumn
(cM. puc. 3.35).

3.10.2. Show GPS Fix Data (Ctrl + F)

Show GPS Fix Data (Ctrl + F) — BBI30B OKHa ¢ mapaMeTpamu
GPS-curnana, momyckamomuMmu (ukcauuo MmecronoyoxeHus. OKHO
CONEPXKUT CJIeNYIOIIME CTPOKU, 3aIIOTHsIEMbIe TPOrPaMMOii TOJIbKO MpHU
Haanyuu akra pUKcalnm:

Fix Quality: GPS fix — nmonrBepxxneHue dakra (puKcaium.

Number Satelites: 5 — 4YWCJIO CIYTHMKOB, CHUTHajJbl KOTOPBIX
WCTIONIB30BaHBI [IJIST pacueTa MECTOITOJIOXEHUs (YMCIIOBBIE TaHHEIC
noyydeHbl ¢ nmpuemMHukoM HI-204S (cMm. paza. 2.5), BbIHECEHHBIM Ha
IITaHTe TTWHON 1 M M3 OKHa KBapTHPHI HAa 2-OM 3TaxXe MpPH OJIM3KO
PacmoIOKeHHBIX (OKOJIO 2 M OT CTE€HbI) 1€PEeBbSIX).

HDOP: 2,8 — reoMetrpuueckuii (pakTop CHUXEHUS TOUHOCTH, O0YC-
JIOBJICHHBI PacCIojiOXeHUEM CIIYTHUKOB (CM. pasmd. 2.1).

DGPS Last Update: 0, DGPS Station: 0000 — nocienHee oOHOBJIE-
HHUE MaHHBIX CO CTaHIMU AUPdepeHINaTbHBIX ITOMPABOK U €€ HOMEpP
(cMm. pazn. 2.2).

3.10.3. Start NMEA Communication with the GPS (Ctrl + S)

Start NMEA Communication with the GPS (Ctrl + S) — moakiio-
yenne GPS-mpueMHMKa; KOMaHIa MOXET OBITh BBIIIOJIHEHA TaKKe
HaxaTtueMm KHomku Start B okHe Moving map Control (cm. puc. 3.35).
Eciu npueMHuK paboTaeT M MpaBUIbHO HACTPOEH MHTepdeiic CBSA3U C
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KoMnbioTepoMm (cM. m. 3.5.10 u pasz. 2.5), To Ha KapTe MOSIBUTCS Kyp-
cop HaBuraropa (IO yMOJYaHMIO — B BHUIE CTPEJIKM), a B HIUKHEH
CTPOKE COCTOSIHUS cjieBa — coobiieHnue Moving Map is ON ¢ aByms
MUTAOIMMU TOYKAMU-JIAMIIOYKAMM CJieBa U CMMBOJIOM <+> cCIpasa,
YTO yKa3bIBaeT Ha Ipoliecc MpueMa JaHHbIX. JIeBas TouKa MUTraeT rojy-
ObIM U OeJIbIM LIBETOM, €CJIM IpUHUMAIOTCS JaHHbIe B (hoopmate NMEA;
MpaBasli TOYKa MUTAET 3€J€HbIM U OeJIbIM 1IBETOM, €CJIM JTaHHble 00pa-
0aThIBAIOTCS M KPacHbIM, €CJM 3TU JAaHHble HEKOPPEKTHbI (HemocTa-
TOYHOE KOJMUYECTBO CIYTHUKOB ¢ TpebyembiM HDOP u otHomeHuem
CUTHaJI/IIyM — cM. pa3n. 2.1). B HUXKHEH CTpOKe COCTOSIHUS OTOOpa-
JKarocs Takxke clieaylonie JaHHble (CieBa-HaIlpaBo):

<nmea> — ecji JaHHbLIE IIPUHUMAETCSI B JIIOOOM (hopMaTre IIPOTO-
koja NMEA;

<gprmc> — eciau gaHHble puHUMaeTcd B ¢popmare SGPRMC npo-
tokojla NMEA;

<no fix> — eciu KauyecTBO AAHHBIX HEYAOBJIETBOPUTEILHO (ILJIOXOM
HDOP unu Hu3koe oTHolueHUe curHan/mym) mis 2D- wiu 3D-¢puk-
calli MECTOIOJIOKEHMS;

<pvt > — ecau ucnonndyercda PVT-niporokos (miss Garmin-npuem-
HUKOB); TEKYIlMe 3HaYeHUus1 KoopauHaT, onpeaeisiemble GPS-nipuem-
HUKOM, W BpeMs BKJITIOUCHUS pacCMaTpMBaeMOil KOMaHIBI (B BBIKIIIO-
YEHHOM COCTOSIHUM 3[eCh WHIAULUPYETCS IOIMYyCTUMOE KOJUUECTBO
COOBITHIT M MyTeBBIX To4eK (1o ymoayaHuio 0...500)).

3.10.4. Stop NMEA Communication with the GPS (Ctrl + E)

Stop NMEA Communication with the GPS (Ctrl + E) — oTkitoue-
Hue GPS-npuemHuka.
3.10.5. Ignore NMEA Valid Data Flag

Ignore NMEA Valid Data Flag — onuus mist urHopupoBaHusi ¢iara
omnbku Invalid Data B pexume smynsuuu misg GPS-npuemMHukoB
Lowrance, Eagles u ap. (cM. 1. 3.7.13). IIpu HopmasnbHolt pabote GPS-
MPUEMHUK 3Ty OITLUIO0 PEKOMEHIYEeTCS OTKIIOYATh.

3.10.6. Show NMEA Input & Output

Show NMEA Input & Output — BbI30B OKHa Il TIPOCMOTpa JTaH-
HbIX B popmaTte NMEA, npuHuMaeMbIx MporpaMmoit ( mpuMepbl CM. B
pas3n. 2.3) ¥ moChUIaEMBIX €10 B PeXXMME aBTOITMJIOTA.

3.10.7. NMEA Simulator (Alt + S)

NMEA Simulator (Alt + S) — smyssauus mpueMa JaHHBIX B ¢Gop-
mate $GPRMC NMEA. Tlpu BBHIIOJTHEHHM KOMAHIBI BBI3BIBAETCS
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Puc. 3.34. OkHO HacTpoek amynsaunu

OIHOMMEHHOE OKHO, KOTOpoe ¢ (parMEeHTOM KapThl ITOKa3aHO Ha
puc. 3.34, rae GonblIast CTpeaKa — 3TO KypCop 3MYJISITOpa, €ro HalpaB-
nenue (asumyT True = 270°) 3amaercst JIeBbIMM KHomkamu -10, -, +,
+10, yto cootBercTByeT wiary -10, -1, +1 u +10° npu KaxmoM Haxa-
tn. CKopocTh nBuxeHus (Speed = 60) 3amaeTcd MpaBBIMM KHOITKAMU
¢ mwarom -20, -1, +1 +20 km/uac. JIy1st BbIOOpa HavyaJIbHOM (CTapTOBOIA)
TouykM nBukeHus B okHe NMEA Simulator Haxkmmaetcsa kHomka Here,
Kypcop ¢ moamnucheio Start Here mepeHOCUTCS Ha KapTy W HaXXKMMaeTcst
JieBasl KHOITKA MBIIIIH, TIOCJIe Yero pa3macTcsl 3ByKOBOM CHTHANI M Kyp-
COp MPUMET OOBIYHBIN BUI.

JanpHeline NeiCTBUS BBIIOIHSIOTCS ¢ IOMOIIBIO OKHA yIIpaBiie-
HUSI HaBUTAUMEW B peajbHOM BpeMeHM (puc. 3.35), BBI3BIBACBOrO
komaHaoit Moving Map Control (Ctrl + M) (r1. 3.10.1). B atom okHe
kHonkaMu U B cTtpokax UR, T1, TT 3amaercss pexXuM ABUXKEHUS Kyp-
copa HaBUTATOPA-3dMYJIATOpPa, B CTPOKe SM — BHI OTHOCHTEIHLHOTO
OBUXKEHUS: MPU HEMOIBUXKHON KapTe WJIM HEIMOIBMXHOM Kypcope
(v monBuxxHOU Kapte). Ilocie 3amycka KHOMKO# Start mpoliecca aMy-
JSIUM B OKHE WHIMLMPYIOTCS YCTaHOBJIeHHble B okHe NMEA
Simulator ckopocTh (Speed) u azumyT (True), a Takke BoicoTa Alt (B
JaHHOM cJIy4yae He OoIlpelesieHa) U MarHUTHbIN a3zuMmyT Mag.

toving kap Contraol

R

R |1 Zi Tl IE "I TT |5 Zi

Sh ICenter wihen Mear Window Edge ﬂ

] 60,0 [ 777 |
TrueI 270 Magm

Puc. 3.35. OkHO ynpaBneHus HaBuraymew B peajisHOM BPEeMEeHU
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3.10.8. Log Track to Memory/Map

Log Track to Memory/Map — OIIIusa aBTOMaTUIECKOTO IPUCOEIN-
HeHUs TeKylero Tpeka B Track 1 ¢ oToOpaxkeHMeM €ro Ha KapTe IIpu

BKJIIOYEHHOW KHOITIKE o (Show/Hide Track Plot) unctpymeH-
TaJlbHOIM MaHeau (TeKylIuil Tpek Bcerga mponposkaeT Track 1 u mocie
BKJTIOUEHUST HaBUTAIIUM B pPeaJlbHOM BpPeMeHM HOOAaBIISICTCST K CYIIECT-
BylollleMy Tpeky). MHTepBal HakoIlieHus (3a cueT MPUCOSAUHEHUS)
TPEKOB B OMNEPATUBHON MaMsTH BbIOMpaeTcsl Ha 3akianke Moving map
(. 3.5.10); npu ero HyJeBOM 3HAYEHWM MPOLIECC HAKOILICHUS TOYEK
TpeKa BbIKJIIOYAETCSI.

3.10.9. Log Track to File

Log Track to File — ommus aBTOMAaTU4eCKOIO IIPUCOECOVUHEHUS
Tpeka K daitiny ¢ umeHem mmTrack.plt o ymosuaHuio.
3.10.10. Change Track Log File

Change Track Log File — BBog nmMeHu paiina ajst aBTOMaTUYECKOIO
COXpaHEHUs Tpeka.
3.10.11. Clear Track Log File

Clear Track Log File — ynaneHue ¢aiiiia ¢ TpeKOM, yKa3aHHOTO B II.
3.10.10. OmHako OH OydeT aBTOMAaTMYECKM CO3JaH CHOBa IIPU CJIEAYIO-
1IEM BKJIIOYEHUM pexkMMa HaBUTallMW B peaibHOM BpemeHu. Eciu pac-
cMaTprBaeMasl OITIMSI BKITIOUEHA ITOCTOSSHHO, TO haiiyi OyIeT yBeaudu-
BaThCd B pa3Mepax U ero HeoOXOAMMO BpeMs OT BPEMEHU YIaJsITh.

3.10.12. Automatically Scroll Map

Automatically Scroll Map — BKJIIOUeHME/BbIKIIOYEHNE aBTOMAaTH-
YeCKOTO CIBHUTa KapThl, IIPW KOTOPOM MECTOITOJIOKEHHNE BCETHa OTO0-
paxaeTcd B BUIMMOM YacTU KapThl.

3.10.13. Range Rings Setup

Range Rings Setup — BBI30B OKHA YCTAaHOBKM MapaMeTPOB 30HBI
npubnmkeHus (cMm. pasm. 3.2).

3.10.14. Set Waypoint at Position

Set Waypoint at Position — yctaHOBKa MyTeBOI TOUKM B TEKYIIEH
TTO3UIIN.

3.10.15. Attach Cursor Line to Position

Attach Cursor Line to Position — KomaHaa 0TOOpaXeHUs1 JMHUU OT
Kypcopa K TOYKE TEKYLIErO MECTOMOJIOKEHMSI, €C/M HaxaTa KHOIKa
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INE' (Show Line from Position to Cursor) Ha HMHCTPYMEHTAJIbHOW

ITaHCJIN.

3.10.16. Show Regional Map Window

Show Regional Map Window — KomaHaa 1151 3arpy3Ky B OTAEIbHOE
OKHO pPEeruoHaJbHOM KapThl (KPYMHOMACIITAOHOW YacTM OCHOBHON
KapThl), ecnu Takasg uMeercsi. OKHO PerMoHalbHONM KapThl UCITOJIb3Y-
eTcsl TIPU HABUTALIMM B pealbHOM BPEMEHU; €CJIM 3TOT PEXUM BBIKIIIO-
YeH, TO IOKa3bIBaeTCsl LIEHTpajbHasl 4acTh OCHOBHOM KapThl. JIBUKe-
HHe Kypcopa IO PeruoHaJbHOM KapTe MOXKHO OTKJIOUMUTDH C MTOMOLIbIO
koMaHabl Track Main Map B MeHIO, BBI3bIBAEMOM IIPaBbIM IETYKOM
MBIIIN B €€ OKHE.

ITpu HaBUraluu B peaJbHOM BPEMEHM i1 aBTOMATUUYECKOTO BKIIIO-
yeHus 3Toro pexuma mpu 3anycke OziExplorer MoXHO MCIoOab30BaTh
ceAylollue mapaMeTpbl KOMaHIHOM CTPOKMU:

/mmstart — BKJIIOUMTh HABUTALIMIO B peaJIbHOM BPEMEHU;

/mmcontrol — BBI3BaTh OKHO YIIPaBJICHMS HaBUTAIIME B pealbHOM
BpemeHu (puc. 3.35);

/navcontrol — BbI3BaTh OKHO YIIpaBjJeHMsI HaBurauueir Navigation
Control (cm. pazn. 3.11);

/gpsfix — 1okasaTh moiaydaembie n3 GPS-npueMHmKa maHHEIE.

ITpumepsl KOMaHIHON CTPOKMU:

oziexp.exe /mmstart /mmcontrol /navcontrol /gpsfix

oziexp.exe /mmstart

oziexp.exe c:\oziexplorer\maps\mymap.map /mmstart /mmcontrol.

B nocnenHeM mpumepe MMeeTcsl Takxke yKa3zaHUe Ha 3arpy3Ky KapThbl
mymap.map.

3.11. MeHio Navigation

MeHi0 npenHa3HauYeHOo JJIsi OpraHW3allMM HaBUTallMUM B pEAIbHOM
BpeMEHU BIOJb MapIIpyTa WIM K 3aJaHHOM ITyTEBOM TOUYKE; MEHIO
COAEPXKUT CIEIYIOLINe MyHKTHI:

3.11.1. Navigation Control (Ctrl + N)

Navigation Control (Ctrl + N) — BbI30B OKHa yIpaBJieHUS HaBUTa-
mueit (puc. 3.36), B KOTOPOM BBIOUPAIOTCS CIICAYIOIINE PEKUMEL:

E;E (Navigate Along a Route) — HaBurauus BaoJib Mapipyta. [Ipu
3TOM M3 CTaHAApPTHOTO OKHa 3arpyxaercsd TpeOyeMmblii MaplipyT
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(cM. pasn. 3.2), mepBasi IyTeBasl TOYKa KOTOPOIo JOJKHA COBMHAAATh C
MECTOIIOJIOXKeHMEM (KOOpAMHAaTaMUu) 00bEeKTa, Ha KOTOPOM YCTaHOBJIEH
npueMHUK. Eciu HyXXHO HayaTh HaBUTALIMIO HE C TIEPBO MapIIPyTHOI
TOYKHU, TO B okHe Moving Map Control (. 3.10.1, puc. 3.35) Haxkuma-
ercst kHomka Show Details of Active Route (ITokasarh mogpodHOCTU
aKTUBHOTO MapllpyTa) U TOCJe BbIOOpa HYXXHOH TOYKM HAXKMMAETCs
kHonka Navigate To.

] (Navigate to a Waypoint) — HaBurauus K 3alaHHON MyT€BOM
touke. IIpu 3TOM B OMHOMMEHHOM OKHE BBIOMpAaeTCs 3apaHee CO3daH-
Hasl Ha KapTe ToYKa M BBIOOpP MOATBEPXKIAETCS HaxkaTMeM KHOIIKM Set.
Ilocne BBIMOJHEHMST 3TOM WM TIPEABIAYIIEH KOMAaHI TTPOU3BOIUTCS
BKJIIoueHue Hapuranuu komaHmoit Start NMEA Communication with
the GPS (Ctrl + S) (. 3.10.3) unu kHonkoii Start B okHe Moving Map
Control (Ctrl + M) (m. 3.10.1, puc. 3.35).

x (Cancel Navigation) — BBIKJIIOYEHUE HaBUTalllM, yAAJIEHUE C
BKpaHa BCeX HaBUTALIMOHHBIX 3HAKOB M COPOC BCEX MapaMeTpPOB.

s MomenmupoBaHUS TIpoIlecca HABUTAIIMU BBIOEPEM  PEXUM
Navigate to a Waypoint. /Iy 3Toro npeaBapuTelbHO CO3JaauM ITyTe-
Byto Touky 1 (puc. 3.37), 3arem komMaHgoii Moving Map/NMEA
Simulator (Alt + S) (pa3n. 3.10) BEI30BEM OKHO HACTPOEK 3MYJISLIUU U
BbIOEpeM yKa3zaHHBIE Ha puc. 3.37 mapaMeTphl, MOCJIe 4Yero KHOIIKOI
Here BbIOEpeM TOUKYy cTapTa Ha OIMHAKOBOM C IIyT€BOl TOYKOM
1 ypoBHe (3TO coOoTBEeTCTBYeT a3uMyTy 90°) M KHoOMKo# Start B OKHe

Mavigation Control

Al x| sl el

voaws 1
Distance | 2,700 Km |
e | 0001 Right |

Puc. 3.36. OkHO ynipaBneHust HaBuraumeu
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R R

E
i R e o
4,70 90° Tr

Puc. 3.37. OkHo HacTpoek amynsauuu B pexkume Navigation

Moving Map Control (Ctrl + M) (1. 3.10.1, puc. 3.35) 3amycTum Ipo-
necc amyusiumu. I[pu stom B okHe Navigation Control (puc. 3.36) mos-
BATCS CJICAYIOIINE TaHHBIE:

Next Wp = 1 — uMs nmyTeBOi TOYKM Ha3HAYEHUS.

Distnce = 2.700 Km — Tekyiee pacCTosHNE OO ITyTEBOU TOYKMU.

CTS =90 Tr — azumyt 90°.

XTE = 0.001 Right — orkiionenue oT MapiipyTta Baopaso Ha 0,001m.

ETE = 0:04:03 — BpeMsI B myTH.

ETA = 23:19:34 — Texyiee BpeMsI.

3.11.2. Navigate To

Navigate To — HaBurauus K 3aJaHHOW NyTeBOW Touke (CM. II.
3.11.1).

3.11.3. Cancel Navigation

Cancel Navigation — BBIKJIIOUEHME HaBUTalMM U Jp. (CM. 1.
3.11.1).

3.11.4. View Waypoint Proximity Zones

View Waypoint Proximity Zones — omnums oToOpaxXeHus 30HbI IIPU-
OJIKeHUsI K TTyTEBBIM TOYKaM; paboTaeT TOJIBKO TIPU €€ BKIIIOYCHHOM
cocrossHur (cMm. 1. 3.10.13 u pasn. 3.2). Ecau 30Ha mpubamxeHUs
TOYKHU TIepeceKaeTcsl ¢ 30HOM MpuoauxkeHus Touku B Garmin GPS-
MpHEMHNKE, TO TaKas TOYKa He MOXET OBITh 3arpy:KeHa.

3.12. MeHio GPS — NMEA Only

910 MeHIo (popmupyeTcs Tonabko Wit GPS-mpueMHUKOB, KOTOPBIX
HET B CIIMCKe IoanepkuBaeMbIX (cM. 11. 3.5.10); mis momaepKuBaeMbIX
IporpaMMoON IPUEMHMKOB MEHIO IprobpeTaeT ero HazBanue (Garmin,
Eagle u T. 11.). B MeHI0O TOCTYIIHBI IBE KOMAH/IbI:
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3.12.1. Send Waypoints to GPS Using $GPWPL NMEA Sentence

Send Waypoints to GPS Using $GPWPL NMEA Sentence —
3arpyska nyteBbix Touek (Waypoints) B GPS-nipueMHUK, noaaepkuBa-
IOLINiA Mepenayy gaHHbIX B popmate SGPWPL NMEA.

3.12.2. Get Waypoints from GPS Using $GPWPL NMEA Sentence

Get Waypoints from GPS Using $§GPWPL NMEA Sentence —
3arpyska myteBbix Touek B OziExplorer uz GPS-npueMHuka, nomue-
pxusatouiero $§GPWPL NMEA.

Ecim GPS-mpueMHuk He moxpmepxuBaeTr ¢dopmar $GPWPL
NMEA, To ero MOXHO HMCHOJIb30BaThb TOJBbKO B PEXMME HaBUTallUU
no JaHHbIM, chopmupoBaHHbIM OziExplorer uam apyroit HaBuUralu-
OHHOI mporpaMmoii. Ilpu 3TOM MPUEMHUK OOKEH IMOAACPXKUBATH
dopmatel SGPRMC, $GPGGA u $GPVTG nmu $GPGLL u $GPVTG
NMEA.

3.13. Ucnonb3oBaHue OziExplorer ans npnBA3ku KapT

Takoe mpumenenue OziExplorer mpowumiocTpupyeM Ha IIpuMepe
kanubpoBku kapthl misg KITK kommanum Psion (BenukoOputaHwus),
B yactHocTu, misg KITK Series Smx, obnamaioiero He TOJIbKO (DYHKIIM-
SIMA MOII[HOTO OpraHai3epa, HO M oOecIieunBalIouiero padbory ¢ opuc-
HBIMU TIPUJIOKEHUSIMHU, SJIEKTPOHHOU IToYTOM M KHTEepHET Kak IIo
MPOBOAHOM JIMHUU, TaK U Yepe3 COTOBBIN TesaedoH.

OH umeeT pazbeM I KapThl ctaHgapra CompactFlash, ceHcop-
HbIA OucTe ¢ moiaHoi wwupuHOK 3kpaHa VGA M TOICBETKOMH,
HOYTOYYHYIO KJIaBUATypy C OOJbIIMM BEPTUKAJIbHBIM XOJIOM KJIABUIII,
MUKpodOH 1 1KMppoBoil 3anucu 3ByKa, mopT RS232 nng cBsizu ¢
IIK, MomemaMu, MOOWJIbHBIMM TejlecOHAMM M MPUHTEpaMU (CKO-
pocth go 115 Ko6ut/c), nocinenoBarenbHblii IrDA (MHGppakpacHBIi1)
TopT.

B KIIK Series 5Smx mncnonb3yercs 32-paspsaHbeiii RISC-mpomnec-
cop ARM710T ¢ TakToBoii yactotoil 36 MTI'1, 32-pa3psgaHas MHOIO-
3agayHasi onepaunoHHas cuctreMa EPOC R5, omiumuaroiasicas Kom-
NaKTHOCTBIO KOJAa M BBICOKOW HaaexXHOCTbio B pabore. Ilutanue
KITIK mpousBoautcsi ot 2-x 6atapeek AA (okosio 1 Mecsia paboThbl)
C pe3epBHOU JIMTUEBOI OaTapeiiKoil MM OT ceTeBoro amarnrepa (6B,
1A).

W3 HaBuraumoHHBIX IIporpamMm, paszpaboraHHbix mist KITK Psion,
Haubosiee U3BeCTHLIMU ABISAIOTCS RoutePlanner kommaHuu Palmtop,
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PsiMapper u RealMaps (cM. MaTepuainsl caiita mypsioon.ru). IlepBbie
IBe TIpOrpaMMBI TIpeIHa3HayeHBI IJIg paboThl ¢ BEKTOPHBIMU Kap-
TaMu, TpeThs, craBiuasg c ampens 2005 r. GecruiaTHOM, — C pacTpo-
BbIMU. HecMoTpsl Ha mpeuMyllecTBa BEKTOPHBIX KapT, MX CO3IaHME
CBSI3aHO C OTPOMHOM TPYIOEMKOCTBHIO M CPAaBHUTEIBHO CIIOXHOMN TeX-
Hosorueu (cm. 1. 5). I[ToaToMy Mmosib30oBaTebcKasi IEHHOCTb MEPBBIX
IBYX MpoOTpaMM JIEXXUT B Mpeaenax 3amaaHoil EBpormbl, mis KoTopoit
CO3IaHBI TaKMe KapThl.

ITockonbKy Hanbosiee MOJ0XUTEIbHBIM MOMEHTOM PAaCTPOBBIX KapT
SIBJISIETCS TPOCTOTAa WX CO3MaHMS, HOCTYIHAas OOBIYHOMY IT0JIh30Ba-
TEJI0, TO B TAKOM cllyyae MpeuMyllecTBa nporpammbl RealMaps oue-
BUIHBI.

Hanee peub Mmoiger o KaaubpoBKe (MPUBSI3KE) KapT B MporpaMme
RealMaps ¢ wucnoap3oBanumeM Hepoporux GPS-nmpuemuukos HI-
204E u HI-204S xommanuu HAiICOM (TaiiBaHb), XapaKTEpUCTUKU
KOTOpBIX paccMOTpeHbl B pasn. 2.5. Ee muctpubiotop B Poccum —
KommaHus Bobuc (www.vobis.ru) — BKJIIOUAET B ITOCTaBKY KOMITaKT-
nuck ¢ aemoBepcueid OziExplorer 1 HabopoMm pacTpoBbIX KapT Moc-
KBbI, ITomMOCKOBBSI U psiga obyacrteit eBponeiickoit yactu P® kowm-
nanuu KUBEPCO (o61um o6beMoM okos1o 500 M6aiiT). OTu KapThl
WIM UX HYXXHas 4acTb MOXHO TepeHecTu B RealMaps cieayroium
oOpazoM:

1. 3arpyxaem B I1K OziExplorer u B meHio File/Configuration/Maps
BBIOMpaeM:

Country or Region (Ctpana wiu peruon) — North & East (ceBepo/
3anan); Lat/Long Display (EauHULBI M3MepeHUS IIUPOTHI U IOJ-
rotel) — Deg, Min, Sec; Blank Map Datum (cucrema reorpacduyec-
kux koopauHat) — WGS-84 (mexnmyHapomHast 1984 r.). Ilpu Takoii
HacTpoiike koopauHatbl Touku B OziExplorer OyayT BBHITJISIIETb Clie-
oyrommM obpasoM: 55° 21r 20.5"°N (ceBepHas mmpota) m 36° 14r
54.6"E (BocTOouHas OOJATOTa), T. €. CUMBOJIOM <«I» 31eCh O00O3Haya-
JOTCSI MUHYTBI.

2. 3arpyxaem B KIIK Psion mporpammy RealMaps (kox perucrtpa-
mun — freeware) m B MeHo Options/Units/Degree Format BeiOmpaem
¢opmar koopauHat B Buae 0€0'0.0"°, roe cuMBOJ «€» 0003HAUaeT rpa-
nychbl M HabupaeTcs kiaBuiueid E (JratuHckoi) mpu HaxaTtoil Fn.

3. 3arpyxaeM B OziExplorer untepecytoiiyto Hac KapTy. IIpu HeoO-
XOIMMOCTHA BbIpE3aeM M3 3TOMl KapThl €€ 4acTb C HCIOJb30BaHUEM
Kakoi-Imbo TMporpaMMbl KONWPOBAaHWSI 3KpaHa (B HaIleM ciydae
ucrojb3oBajics Prtscr95). Ilpu 3TOoM J1eBblid BEpXHUI M MpaBblii HUXK-
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HUI YroJ BblAeJNeHUs (I BBIPE3KM) lieJecooOpa3HO BbIOMpATh B
XapaKTepHOM TouKe (HaImpwMmep, IepecedyeHre MepuavdaHa W Tapa-
Jienu, cepenvHa OykBbl I1 B IIpoTBUMHO U T. 11.).

4. @®uxkcupyem c¢ nomolbio OziExplorer KoopauHaThl YIJIOB KapThl
W TOTIOJTHUTEJIBLHO ellle 4-6-TW XapaKTepHBIX TOYEK IJIsT Oojiee TOUHOM
npuBsa3Ky KapThl B RealMaps.

5. C nomotpio mporpaMMbl XnView TIpeoOpasyeM H300pakeHue
KapThl B cepoe (MeHio Pucynok/IIpeobpaszoBath B cepoe/4 oTTeHKa
Ceporo), Mpu HeoOXOAUMOCTU «OCBeTyIsieM» (MeHlo PucyHok/Perynu-
poBka/fpkoctb/Kontpact/I'amma/bananc) u coxpaHsiem B dopmaTax
.mbm u .jpg.

6. Eciu RealMaps He BOCIpMHUMAET IOJIydYEHHOE B IT. 4 M300paxe-
HUe B popMare .mbm (MMEHHO 3TO HAOJIIOIAJIOCh B CIydyae MCIIOJIb30-
BaHusg XnView Bepcuu 1.74), To mpuaercsa Ha Psion ucnosb3oBaTh
nporpammy Imaging 1.0 Symbian ERS, mo3Bonstiomyo npeobpa3oBaTh
jpg-dopmar B pogHoOil .mbm.

7. 3arpyxaeM MoJlyueHHOe M300paxeHue KapThl B Psion B mamky
Documents\Maps, KoTtopasi co3gaercsi npy UHcTasiuuu RealMaps.

8. B 3arpyxxenHom B RealMaps u3o0paxxeHuUM KapThl Kypcop cTa-
BUM B ee JIeBbIii BepxHuii yroia u komangoi Current/Define Reference
Point BBI3BIBaeM IHMAIOTOBOE OKHO, B KOTOPOM BBOIMTCSI 3HAUYCHUE
mmpothl (Latitude) B dopmate 0€0'0.0°'N m gosnrotsl (Longitude) B
¢dopmare 0€0'0.0"E (BbiOpaHHast oOsacth KapThl (North West —
ceBepo/3amaa) ycTaHaBIMBaeTCS aBToMaTWdecku). Ilocime HaxXaTus
kHonku OK Boe3biBaeTcss okHO Confirmation (IToaTBepxkaeHue) o
corjacuu Ha BBeleHHe B KapTy KoopauHat (B RealMaps cBemeHus o
KanmOpOBKe KapThl BBOASATCS HEIIOCPEIACTBEHHO B ee (paiin).

9. INoBTopsiem 11. 8 mys mpaBoro HuXHero yriua (South East — toro/
BocToK). Ilocne monTBepkmeHusi BBoma B okHe Confirmation Moxer
MOSIBUTBCS COOOIIeHNe 06 OIIMOKe, OKHO KOTOpPOM MCYe3aeT IToCcie
HECKOJbKHUX HaxaTuili B HeM Ha KHomnky OK. Ha stoMm stam rpy6oii
KaJuOpoBKM 3akaHuMBaeTcs. Eciu mociie Hero rmosoxeHue Kypcopa He
WHAWIAPYETCS B YIJIOBBIX €OIWHUIIAX, TO 5TO YKa3bIBAaeT Ha OIIMOKU B
(paiiyie uzobpaxeHus KapTbl. B 3TOM cilyyae MOXHO BOCIIOJIb30BaThCS
komaHgoii File/More/Revert to saved mporpammbl Imaging unm mpo-
BECTH TOATOTOBUTEILHYIO pabOTy 3aHOBO.

10. YTouHeHHas1 KaTMOpoOBKa MPOBOAUTCS MyTEM IMOBTOPEHUS OIe-
paumit m. 8 I BCeX TOYEK, KOOPAWHATHI KOTOPBHIX OBUIM TMOTYYEHBI
paHee B OziExplorer uiu B apyroit mporpaMmMe HaBMTallMM (HampuMep,
komnanun MHITUT). HecmoTpst Ha TO, YTO MpU 3TOM COOOILLeHUE 00
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3. HaBuraymnonHasi nporpamma OziExplorer

OILIMOKEe OTCYTCTBYET, KaJIMOPOBKY 1lI€JIECOOOpPa3HO MpPOBEPUTh U IIPpU
HEOOXOAUMOCTU CKOPPEKTUPOBATh KOOPAMHATHI JJISI BCEX TOYEK.

Hnsa noaxmtoueHusi GPS-npuemuuka HI-204E(S) k 6opToBoii ceTu
aBTOMOOWIISI, K aBTOHOMHOMY MCcTOYHUKY U KIIK Psion S5Smx MoxXHO
HUCITOJb30BaTh CXeMy Ha puc. 3.38, BBINMOJIHEHHYIO C MOMOIIbIO TPO-
rpammbl  EWB [10]. KonageHcartopsl C1 (K10-47, BapuaHT <«B»),
C2 (K53-16) u BY-mpoccens L Ha MmamoraGaputHOM (PeppUTOBOM
CepACYHUKE CMOHTUPOBAHBI HEMOCPEACTBEHHO B pa3beMe OT OTEYECT-
BEHHOU aBTOMOOMJIbHOM MEpeHOCHOM JlaMIibl. B KauecTBe cTtabuimnza-
TOpa HampsikeHusl Mcrnojb3oBaHa Mukpocxema KPEHS5B, pacnoso-
>X€HUE BbIBOJOB KOTOPOH COOTBETCTBYIOT O0O3HAaYEHHBIM Ha CXEMe,
€CJIM Ha Hee CMOTPETb CO CTOPOHBI MapkupoBku (MS — ycinoBHoOe
0003HauYeHUe OTBEPCTHS IJISI KpeIUIeHUsS K pamuatopy). ITocKoabKy
obuiee moTpebiaeHUe B XyauieM ciydae mocturaer ~180 MA (135 —
HI-204E, 45 — Psion), To Npu MajJeHUNU HaMpPsSKEHUM Ha CTa0WUJIM3a-
tope 13,4 — 5 = 8,4 B (13,4 B — HanpsxeHre B OOPTOBOM CeTU IIpU
paboTalollleM ABUTaTesie) BblaeaseMas Ha HEM MOUIHOCTb COCTaBJISIET
okoJio 1,6 BT, 4To TpeOyeT MCITOIB30BAHUS JOTIOJTHUTEIBHOTO TEILIO-
oTBoma (pamuaTopa) WM YMEHbBIIEHUs YKa3aHHOTO MaJcHMS HaIps-
XeHus. B paccmarpuBaeMoil cxeme BbIOpaH BTOPOI BapuaHT: B Kauec-
TBE «TacsIIIeTo» COMPOTUBIICHUS UCIOIB30BaHbl Auoabl D1—D6 (Tuma
K105, 106 u T. 11.), mageHUe HAIpPsSKEHUST Ha KOTOPBIX COCTaBISIET
okoio 6-0,75 = 4,5 B. Kpome Toro, muonm D1 gBisgeTcs 3allUTHBIM
npu cilydallHOM M3MeHeHUM ToJisipHocTU. IlepeMeHHbI pe3uctop R
CIIYKUT IJIsI PEeryJIMPOBKM 3apsSIHOTO TOKAa MPHU MOAKIIOYCHUU aKKy-
MYJISITOpHOro Ojioka AK K 3axumaM Z, Tpd 3TOM TOK 3apsaa
U/10 MOXeT KOHTPOJMPOBATbCS U3MEPEHUEM TaleHUs HaIpsSKeHUs
Ha pe3uctope R1.

Ilepeximoyatens P ucrmonb3yeTcs s MEPEeKIIOUEHHUs pexuma
paboThl OT OOPTOBON ceTu (MHAULMPYETCS cBeroauoaoM D7) uim
Osoka u3 3-4-x akkKymyJadaTopoB Tuia AA (B ciyyae aBTOHOMHOIO
HUCIOJIb30BaHUsI YCTPOMCTBA).

ITockonbky npuemHuk HI-204E umeet Boixon tuna PS/2 («marma»),
TO 1151 ero noakiaoueHus K ITK ucnonb3ytores: (prupMeHHbIE Mepexo-
HUKHU (3a otaeabHyto miaty) miss USB u COM-nopra ¢ JoMoJHUTEb-
HbIM pa3zbeMoM Tumna PS/2 nnag moakiaoueHus: MCTOYHMKA TMUTaHUS.
TTockonbky pazbem wiss COM-nopTta SIBASIETCS «MaMOi», TO s MO~
KimouyeHus Psion TpeOyeTcs AOIOJHUTENbHBINA IIePEeXOAHMK «Ilama-
nara», 4TO 3aMETHO YCJOXHSIET KabeJIbHOe XO3SIICTBO, OCOOEHHO
Heyao06Hoe B cilyyae aBTOHOMHOIO MCITOJIb30BaHUs NpueMHuka. IToa-
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Puc. 3.38. Cxema nnrepgeiicHoro n 6s10ka nutavns ans GPS-
npuemHukoB HI-204E n HI-204S

TOMYy B paccMaTpMBaeMOM YCTPOMCTBE MCITOJIb30BaHbI Pa3beMbl
PS/2 («mama») 1 9-mThippkoBBI D «mama». Ilpu atom PS/2 ncrnoms-
3yercd I Tmojgayud nuTtaHus (KoHTakThl 1PS< 2PS<), mng BeIxOma
(6PS<) u Bxoma (3PS<) GPS-npueMHukKa.
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4. Apyrne HaBuraumMoHHbIe NporpamMmeol

‘ KormnupoBaHue U pa3MellieHre JaHHbIX MatepuaioB Ha Web-caiitax u apyrux
H H { CMMU 6e3 MUCbMEHHOTO pa3pellieHrsT PeAaKIuy TPeciieyeTcss B aiMUHUCT-
) PaTUBHOM M YTOJIOBHOM TOpSIIKE B COOTBETCTBUHU ¢ 3aKOHOM PD.

B 3T0if TnmaBe paccMOTpeHBI B OCHOBHOM OTEUECTBEHHBIE ITPO-
rpaMMbl (3a MCKJIIOUEHMEM MpOTrpaMM UISI MOOWJIBHBIX Tele(OHOB),
KOTOpbIE HE YCTYIMAIOT MO (DYHKIIMOHATBLHBIM BO3MOXKHOCTSIM, MOJIb30-
BaTeJbCKOMY MHTep(deiicy M TU3aifHy TAKMM HM3BECTHBIM 3apyOesKHBIM
a"ajgoraM Kak Garmin Que, TomTom Navigator nu Destinator. Kpome
TOTO, OT€UECTBEHHBIC IPOTPaMMBI KOMITIEKTYIOTCSI 6ojlee TOYHBIMU U
IIOCTOSTHHO OOHOBJISIEMBIMHM KapTaMu Poccum.

4.1. UHTUT MapGPS

ITosHOCTBIO PyCCKOSI3bIUHAS TTPOrpaMMa; IMpeAHa3HaYeHa J1J1s1 UCHOJIb-
30BaHMS Ha KOMIIbIOTepax ¢ onepaurmoHHoi cuctemoir WINDOWS
95/98/ME/NT/2000/XP (mrs Windows NT/2000/XP momosHHUTEIHHO
nocrasjsiercs Apaiieep HASP). TIporpaMma 1mo3BosisieT pou3BOIUTD

— TIPOCMOTP KapT ¢ BO3MOXKHOCTbIO YCTAHOBKU MPOU3BOJILHOTO Mac-
1Tadba OTOOPAXKEHMS,

— UM3MEpEeHUs PaCCTOSIHUI IO MTPOU3BOJIBHOMY MaplIpyTy;

— TIOMCK HacCeJIeHHBIX MTyHKTOB MO BCTPOEHHBIM B KapThl CIIpaBOY-
HUKaM;

— TMPOKJIAIKy MapUIpyTOB TPaHCIOPTHBIX CPEICTB (aBTOMOOWJIEN,
Moe310B U Jp. (B 3aBUCMMOCTH OT THUIIA KapThl)) C YUETOM CHUCTEM
peryJIMpoBaHusl JBUXXEHUSI, TPUOPUTETOB IOPOT U C aBTOMAaTUYeC-
KMM pacyeToM JUIMHbI MaplipyTOB, CPEIHEN CKOPOCTU U BPEMEHH;

— aBTOMAaTMYECKYIO MPOKJIAAKY MaplIpyTOB U BOXIEHUE 1O HUM B
YKa3aHHbIM MyHKT Ha3HAYEHUS;

— orciexuBaHue MmapuipytoB Ha Kaptrax MHTUT c aBromaruyec-
KO MX CMEHOI B COOTBETCTBUU C MEPEMEILECHUSIMU 00bEKTa;

— wusBjevyeHue u3 npuemHuka GPS u KonupoBaHue Ha AUCK KOM-
nploTepa MPOKMAESHHBIX MapIIPYTOB, MPeACTaBIeHEe UX Ha KapTax
B Pa3JIMUHBIX CTUJISIX, BbIACJICHUE HYXXHBIX YacTeid U COXpaHeHUe
B apXxuBax [JJIsl MOCJIEIYIOLIEero UCTOJb30BaAHMS;

— 3aluch B MNaMsITh MPUEMHUKA apXWBHBIX MaplLIPYTOB WJIU HUX
yacTei;

— wusBieyeHue u3z GPS-npuemHMKa, co3gaHue W penakTUpoBaHUeE
MYyTEBBIX TOYEK M MaplIpyToB U 3anuchb ux B GPS-npueMHuk c
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BO3MOXHOCTBIO TTPUCBOEHUS TOUYKAM CBOWCTB, MOJAEPXKUBAEMbIX
KOHKpeTHbIMU MozaensiMu G PS-nmpreMHUKOB;

— TIevyaTth KapT U (pparMeHTOB C MOATOTOBJAEHHBIMU MaplLIpyTaMu.

W3 npuBegeHHOro MepevyHsl BUAHO, UTO MO CBOMM BO3MOXKHOCTSIM
nporpamma npubmmkaercs:t K OziExplorer. HemocratkoMm mporpaMmbl
SIBJISIETCS €€ «3aKPBITOCTh»: OHA pabOTAET TOJBKO C KapTaMu KOMITAHUU
WUHI'UT u He momaepxkuBaeT repeHoc KapT B GPS-mpueMHUKH unu
ux KapTpumxku, a Takxke Ha KITK.

OxHo mporpammel (puc. 4.1) COOEPXUT CUCTEMY MEHIO, UHCTPYMEH-
TaJIbHYIO MaHeJib, CTPOKY COCTOSIHMSI B HMXKHEW YacTU 2KpaHa Ui
WHAWKAIIMU KOOPJAWHAT Kypcopa U paboyee moJie ¢ KapToi, Ha KOTOPOM
Kypcop HaBUTaTopa M300pakaeTcsl KpaCHbIM KPYKKOM (B JaHHOM CJIy-
yae Ha yi. JlecreBa r. Mocksbl). GPS-maHesnb, pacnooxeHHasl B JIEeBOM
YacTM OKHA, MOXET OTKJIIOYaThbCS OJHOMMEHHOU KOMAaHIIOU MEHIO

«Bun» unm KkHomkoi WHCTPYMEHTAJIbHOM MaHeJn; OHa MO3BOJISIET:

— noakimounth GPS-npueMHMK KHOMKON «BKIIOYNUTH/BHIKIIIO-
YUThb»; BKIIOYEHHOE COCTOSTHUE MHIUIIMPYETCS 3€JIEHBIM «CBETO-
IUOAOM» cHpaBa (MMIalOIIUi XEAThIA CBET MHAMKATOpa O3HAa-
YaeT TMOMBITKY YCTaHOBUTH coeanHeHue ¢ GPS-nprueMHUKOM);

— BBIOpaTh mapamMeTpsl MHTepdelica B OTHOMMEHHOM TIOJIe KHOII-
koii + (Homep COM-nopra, ckopocTh Tepenaun (s NMEA-
0183 — 4800 6ut/c), koamyectBOo OUT (8), MpoBepKa Ha YeT-
HOCTh, KOJJMYECTBO CTOITOBBIX OWT);

— KHomnkoil +/— B mone «[lo3uuusg» MOMYyYUTH 3HAYEHUS [ATHI,
I'pMHBHUYCKOrO BpeMEHM, KOOpAMHAT, CKOPOCTH IBUXKECHUS,
HampaBieHMs, BUI dukcauuu mecronosoxeHus (2D/3D), mnor-
PELIHOCTH OmpeaeaeHUs] TOPU30HTATbHBIX KOOPAMHAT U BBICOTHI
HajJ YPOBHEM MODS WIHM IOJIYYUTh U300paxkeHue IIaHUChEepH;

— KHOMKO# +/— B noJie «CIyTHUKHW» TIOJYIUTh N300pakeHue Tuia-
Huchepbl WIM M300pakeHWe CUCTEeMHOU KapThl (KOHTYpHOW
KapThl MUpPA);

— KHOMKO# +/— B moje «CucTeMHas KapTa» BKIIOYWTH/BBIKITIO-
YUTh OTOOpaKeHNE CUCTEMHOMN KapThI.

ITmanuncdepa npencrapiaeHa B Buae NMoaycdephl, B IIEHTPE KOTOPOM
pacnioioxxeH GPS-npueMHUK; BHELIHSISI OKPYKHOCTb COOTBETCTBYET
JIMHUM TOPU30HTA; MepBasi BHYTPEHHSISI OKPYKHOCTh — BbicoTe 30 rpa-
IYyCOB HaJ TOPU30HTOM, a Bropas — 60 rpamycoB. CIIyTHMKH, OPOUTHI
KOTOPBIX B AAHHBII MOMEHT B3OIIUIM Hall TOPU3OHTOM, MPEACTaBICHBI
LIap¥KaMu ¢ HOMEpaMu, COOTBETCTBYIOIIMMHU HOMEpPaM CIIyTHHUKOB B
cucteme GPS.
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4. ipyrne HaBUrayunoHHbIe NporpaMmsl
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Puc. 4.1. OkHo nporpammel UHTUT MapGPS

Okpacka OJIeTHO CepbIM IIBETOM O3HAYaeT, YTO, B COOTBETCTBUU C
IIPUHATBIM aJIbMaHaXoOM, CITYTHHMK B3OLICJ Had TOPU30HTOM, HO CUTHaAJ
OT HEro HE INpUHHUMACTCA. OKpaCKa XKEJITbIM LBETOM O3HA4YacT, 4TO
MPUEM CUTHAJIA OT CIIyTHUKA IIPOU3BOAUTCS, HO B OIPEACIEHUN KOOP-
IWHAT MECTOIIOJIOXKEHWsI OH He ydacTByeT. OKpacKa 3eJIeHBIM IIBETOM
He MeHee 4eM 3-X CIIYTHMKOB O3HA4Yac€T, YTO ITPUHATBHIC OT HUX JaHHBIC
WCIIONIB3YIOTCST [IJIT OIpeAesIEHUsT KOOPAWHAT MECTOIOJIOXEeHUS. [iis
XKCEJITBIX W 3CJICHBIX CIIYTHMKOB CJIEBA BBIBOIATCA OKpPAILICHHBLIC COOT-
BETCTBEHHO B 3KEJITHIN WJIM 3eJIEHBII IIBET THCTOrPaMMBI TIPHHUMAaeMBIX
OT CIIyTHUKOB YPOBHEN CUTHAIOB.

Crenpl TIepeMelleHnii CIyTHUKOB B MpeAenax moaychepbl n3o00pa-
2KarwTCAad TOHKUMHU JIMHUAMU, 110 KOTOPLIX MOXHO CyAUTb O TOM, KaKHN€
W3 CITYTHUKOB BCXOIAT, a KaKMe OITyCKAIOTCS 3a TOPU30HT.

4.2. HABUTEJ1 HABUTATOP

OTa HaBUTALIMOHHAS IMporpaMma IpeJHa3HayeHa IJIsT KapMaHHBIX
komnbioTepoB (KITK) M KOMMYHUKATOPOB C CEHCOPHBIM 3KPaHOM,
OCHAIIICHHBIX BCTPOeHHBIM uian BHemrHUM GPS-nmpuemuukom. Bmecte
C BTOM mporpaMMoOi MmocTaBisieTcs OecruiaTHas Kapta Poccum ¢ ocHOB-

199



&«

«COJIOH»

Kapnawyk B. U.

HBIMU MarucTpajssMyd W Ha3BaHUSIMU HACEJEHHBIX IyHKTOB, a TakKxke
TUTaTHBIE KapThl TAKUX KPYITHEIX TOpoaoB Kak Mocksa, C.-IletepOypr,
ExarepunOypr, Kypran, HoBocubupck (g 3TuX ropoaoB MMeeTcsl 1
KapTa COOTBeTCTBylollel obiactu), Yda, Tiomenb, Huxnuit Hopro-
pon, benropon, YensouHck, Camapa (Bce KapThl OOHOBJISIIOTCSI KaK-
IBIiI MECSIl; ITOAPOOHOCTU Ha cailiTe pa3paboruymka navitel.su). Kaptsr
HEKOTOPBIX TOPOIOB, KPOME CTaHAAPTHOTO MH(MOPMALIMOHHOIO HArOJI-
HeHUsl (HoMepa JOMOB, Ha3BaHMS YJIUIl, METPO U T. II.), MO3BOJISIOT
peanm3oBaTh aBTOMATHUYECKYIO TPOKIIAIKY MapIIPyTOB C BO3MOXKHOC-
THIO TOJIOCOBOTO COIPOBOXKICHUS U C YIYETOM aBTOMOOMJIBHBIX TTPOOOK
(cM. pasn. 4.2.3).

ITo MHeHuI0 pa3padbotunkoB, HaButen HaBurarop obnanaer cinemy-
IOIIMMH JOCTOMHCTBAMM:

1. BeicTpoe MaciuTabOMpoBaHUE U MPOKPYTKA KapThl.

2. ABTOMaTHM4eCcKOe IePEeKIIOUCHNE MEXIY KapTaMu.

3. Ilomnepxka 2D- u nceBno 3D-oToOpaxkeHus: KapThl.

4. UHTen1eKTyajibHasl CUCTeMa I'oJIOCOBBIX MOACKa30K i-help.

5. BO3MOXHOCThP KOHBEPTUPOBAaHUS W CAMOCTOSATEIBHON paspa-
0OTKM KapT ¢ moMollbio pegakropa MapEdit (r1. 5) (momaepxuBaloTcs
¢opmarel Hasuten 1.1 ((.RUS), HaButen 2.0 (NTM) u moka He moa-
nepxuBatorcst HaButen 3.1 (NM2)).

6. Tlpoknagka MaplIpyTOB C Y4€TOM aBTOMOOMJILHBIX IPOOOK B
ropojiax ¢ COOTBETCTBYIOIIMMU WHGOPMALIMOHHBIMU CIIy>K0aMM (1101~
nepxuBaercs B HaButen 3.1 — cMm. pazn. 4.2.3).

K mnporpammuo-anmapatHoii 4yactu KIIK wim KOMMyHHMKaTOpoOB
MPEIbIBISIOTCS CAenylolue TpeOOBaHUS:

1. Omnepamuonnbsle cucreMbl: Pocket PC 2002, 2003, Windows
Mobile 2005 u 2006.

2. O0beMm omnepaTuBHOM MamaTu: ot 1 1o 10 MoaiT (B 3aBUCUMOCTHA
OT pa3Mepa KapThl).

3. Oucruteit: VGA (640 x 480), QVGA (240 x 320), mopTpeTHBIA 1
JMaHmma@THRIN BUOBI 9KpaHa, KBaapaTHBII 3kpaH 240 x 240.

4. GPS: nporokoast NMEA-0183, SiRF binary u Garmin; moakito-
yeHue uepe3 nocienoBaTenbHbli mopt, USB, Bluetooth u pa3zbembl
ComactFlash u SDIO.

IIporpamma mocTaBisieTcs B IBYX BapHaHTaxX: C pacIIUpeHUeM
eXe — IIJIST YCTAaHOBKU C ITOMOIIBIO HACTOJBHOTO KOMITBIOTEpa M yCTa-
HOBJICHHOI Ha HeM IIporpamMMbl ActiveSync U ¢ pacuimdpeHuem .cab —
JJISI YyCTaHOBKM HerocpeacTBeHHO Ha ycTpoiictBe (KITK u T. m.).
B mocienHem ciydae yCTaHOBOYHBIN (pailyl TIEpeHOCUTCS Ha YCTPOIC-
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4. ipyrne HaBUraumnoHHble NporpaMmsl

TBO MyTEM KOIMPOBAHMS C MOMOIIbIO ActiveSync Wau IpeaBapuTeib-
HOI 3almuCcH Ha KapTy namsaTu (Harnpumep, microSD, ucnosib3yeMbix B
komMmyHukaTopax komnanuit HTC, Eten u np.) ¢ momomisio USB kapm-
puaepa. AHaJOrMYHBIM 00pa30M MEPEHOCSATCS M KapThl.

IIpu uMHCTAMISIMM HaA YCTpoHCTBe HaxkaTuem ctuiaycoM Ha CAB-
(paiine BBI3BIBAETCA OKHO C 3allpOCOM HA MECTO YCTAHOBKU: B OCHOB-
HYI0O WM KapTy TaMmaty. Pa3paGoTymkoM peKOMeHIyeTcs MCITOIb30-
BaThb OCHOBHYIO MaMmsiTh. B HallleM ciaydyae ucrosb3oBajach microSD
2 I'b (xommynukarop Eten Glofiish X500) u HABUTEJI ¢ kaproii
MockBbel u 06jacTu pabotan 0e3 3aMETHBIX 3adepKeK. 3aMeTUM, 4YTO
TocJie TIepBOTO 3aITycKa MPOrpaMMBI B OKHE IOl CTPOKOM JIMIIEH3UOH-
HOro Kkiroya (yKa3bIBaeTcs Ha YMaKOBKE JUIIEH3MOHHOIO KOMITaKT-
JUCKA) BBIBOOAUTCSI TMSATU3HAYHBINA CEPUIHBI HOMEpP YCTPOIICTBA,
HCIIOJIB3YEeMBIH [IJIST TIOYYeHMS Ha caiite pa3paboruuka (http://activate.
navitel.su/activate _ru.html) akTuBanoHHOTO (hbaitna-Kio4ya, KOTOPbIi
noMeniaercst B KopHeBylo nanky NTC mporpaMMEL.

s peructpalid KapT HEOOXOAMMO 3alTH Ha IPYIYyIO0 CTPaHUILY
carita (http://unlock.navitel.su/) m B BepxHeM II0Jie TPEIIOXEHHOTO
6JraHKa BBECTH JIMLICH3MOHHBIM KITIOY HA KapTy, a B HIDKHEM — JIUIICH-
3MOHHBIN KJII0Y Ha nporpammy. I[lonydyeHHbIiA Tpy 3TOM daiin Konupy-
€TCs1 B MAIKy KapThl PETMCTPUPYEMOTO PEerMoHa, Mocjie Yyero mpou3Bo-
IWTCS MHIOeKcalus (mporecc oObeIMHEeHUs KapT UISI aBTOMaTUYeCKOM
paboThl U 100aBJIeHUS HOBOI MH(OpMaLMM — cM. pasi. 4.2.2).

ITpu 0OHOBAEHUHU MpOrpaMMbl U KapT MOJYyYeHHbIE MTPY MTEPBUYHOMN
perucTpaluyy aKTMBallMOHHbIE (haiI-KJIIOUM HEOOXOIMMO COXPaHUTh B
Imankax IporpaMMBbl M KapT COOTBETCTBEHHO.

4.2.1. UHTepdeiic nporpammsl

OcCHOBHBIE 3JIEMEHTHI MHTepdeica 1 YIIpaBIeHUsT IPOrpaMMOi Tt
Bepcuu 3.1 m Hekoero obob6ieHHoro KITK mokazanbsr Ha puc. 4.2, Ha
KOTOpOM 0003HAYEHO:

1. Komnac — BBITIOJHSEMbIEe (DYHKLIMY 3TOTO 3HAKOMeCTa (MKOHKM):

— NepekIoueHrne OpueHTalMu KapThl: 3HAYOK PSIIOM C KOMMAacoM
O3HayaeT, YTO CeBEP BBEpXY; CTpesika «BBepx» psiaoM ¢ Komria-
COM O3HayaeT, 4YTo KapTa OymeT BpallaTbCs IO HampaBICHUIO
IOBIDKEHUS WJIM TI0 HAIpaBJICHUIO MapuipyTa (IIpu ABMKEHHMH T10
MaplIpyTy KOMIMAac BCEr[a HAIpPaBJIEH Ha CEBep);
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— MepekyIoYeHre BUIa KapThl: IUIOCKMM 2D uaM maHopaMHBII
2,5D Bum, B mocieaHeM ciydae IoJ KOMITAaCOM WUHAMLUPYETCS
3D;

— KOPOTKOE HaXkaThe CTUIYCOM MO MKOHKE MepeKIIIoyaeT OprueHTa-
LIMIO KapThbl, IJMHHOE — OTKPBHIBAET KOHTEKCTHOE MEHIO, IBOM-
HO€ KOPOTKOE — TEPEeKIIIoYaeT BUI KapThI.

2. Ungopmayuonunas namens:

— Ha cuHeM (poHe pa3TUYHbIEe TTOBOPOTHI, Pa3BOPOTHI U T. II.;

— uBeT ¢oHA MeHseTCs Ha OeJblil Ieped KOHEYHO TOYKOM Maplii-
pyTa;

— JUIMHHOE HaXaTue IO MKOHKE BBI3bIBAaeT IpeKpallleHue BeAeHUS
110 MapuIpyTy.

3. Ungopmayuonunas nauens:

— WHAWKALMS PacCTOSHUS OO0 CIEOYIOIIEero MaHeBpa B METpax WIN
KUJIOMETpax;

— JUIMHHOE HaXXaTHhe OTKPhIBaeT KOHTEKCTHOE MEHIO.

ITo ymonuaHnuio uH@opMallMOHHAs MaHEIb CBEpHyTa M pacroJara-
€TCSI B BEpPXHEM JIEBOM YINIy KapThl. B 3TOM cilyyae oHa WUrpaer poJib
JaTYMKa TeKyllei CKOpocTu. B ciyyae BemeHMsT 10 MapllIpyTy OHa pa3-
BOpayMBaeTcsd M, B IOIMOJHEHWE K TEKYIIMM IlapaMeTpaM CKOPOCTH,
MOKa3bIBaeT MHGOPMALIMIO O TIPEACTOSIIEM MaHEBpE, PACCTOSIHUU 10
KOHEYHOM M OJIMKaillieil IMpoMeXyTOUHOM TOYeK, a TakKe Ha3BaHMe
CJIenyIoNIeit TT0 MapILIPYTy YJIMIIHL.

4. Yxazamenv Hanpaesenus osuxcenuss (B BULE CTPEJIKH).

5. GPS-kypcop: yKazaTeslb MECTOIIOJIOKEHHUS TIPU BKIIOUEHHBIX CITyT-
HuKax (cM. pasn. 4.2.2).

6. OKkHo npoepammbl:

— 0TOoOpaxkeHWe HAaBUTALIMOHHOI OOCTaHOBKU;

— JUIMHHOE HaXKaTHe I10 KapTe OTKPhIBaeT KOHTEKCTHOE MEHIO.

7. Ilaneav uncmpymenmos: pa3BOpauMBaeT U CBOpAYMBAeT IaHEsb
(cMm. pazn. 4.2.2).

8. Ilaneav Oamuuxoé BKITIOYAETCSI B KOHTEKCTHOM MEHIO KapThl
IyTeM yCTaHOBKM (iaxka B mosie «IlokasaTh gaT4MKu» U COCTOUT U3
TpeX 3HAKOMECT; UIMHHOE HaxkaThe IO JII0O0OMY M3 HHUX OTKPBIBAaeT
KOHTEKCTHOE MEHIO ISl BbIOOpa WM cOpoca J1000ro M3 JOCTYITHBIX
JaTYMKOB, KOTOpbIE JJIs1 yA0OCTBA pa3feeHbl Ha CIAEAyIOlIUe TeMaTh-
YeCKMe TPYIIbI:

8. 1. Ilymeeoui komnvromep [ (oOlliee BpeMsi OCTaHOBOK, IBUKEHUS,
U3MEpEHUs] MapaMeTPOB; MPOMIEHHBIU TyTh; CPEOHSISI CKOPOCTb JBU-
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>XKeHHUs 0e3 U ¢ y4eTOM OCTaHOBOK C MOMEHTa cOpoca MyTeBOIO KOM-
MnbloTepa).

8.2. Ilymesoii komnvtomep 2 (aHAJIOTUYHO 11. 1).

8.3. Makcumanvhbie 3Hauenus (CKOPOCTb, B TOM YMCJIE TIpU CIYCKe
(CHMXeHWHN) U TToIbeMe; MaKCUMaIbHas ¥ MUHUMaJTbHas BBICOTA; BECh
MPOUAEHHBIN MyTh (PEXKUM OJOMETPA)).

8.4. Hasueayus (CKOPOCTb MPUONMKEHUS K CIEOYIOLIEH ITyTeBOM
TOYKE MapllIpyTa; YacOBOM IMOsSIC; MECTHOE BpeMsl 3axola M BOCXoJa
CosHLa J1s TEeKyIlero MeCcTOMOJIOKEHHS; yKa3aTeb HalpaBJieHUs Ha
OMKalIlyl0 TOYKY MaplipyTa M pacCTOSHUE OO0 Hee, CAeAyIOLIUMA
MaHeBp MO TeKYIeMYy MaplIpyTy U pacCTOSHUE IO HEro; OlleHKa Bpe-
MEHU MPUOBITAS U IBIDKCHUS B CIACAYIONIYI0O M KOHEYHYIO TOYKY Map-
LIPYTa; PACCTOSIHME OT TEKYIIEro IOJOXEHUS A0 CIeOyIolleil U TeKy-
LIe TOYKW MapuipyTa M WX Ha3BaHUs; a3uMyT CJEAYIOLIe MyTeBoit
TOYKM OTHOCUTEIBHO TEKYIIETO ITOJIOXKEHUSI; CpPemHSAS CKOPOCTh 3a
nocjeaHue 5 c).

8.5. llannvie GPS (rppHBMYCKOE BpeMsl M J1aTa, a TakKKe MX 3Haue-
HUS TI0 MECTHOMY BpEMEHHU; CKOPOCTD IBMKEHUSI OTHOCUTEITHLHO 3eMIIH;
JOJITOTA W IIMPOTA; a3MMYT OTHOCUTEJILHO 3€MJIM, a TP HAJTWIUU Mar-
HUTHOTO KOMIIaca M MCIOJb30BaHUM MpoTokoia NMEA-0183 — mar-
HUTHBIA a3UMYT).

8.6. Bvicoma (HAKJIOH TPaeKTOPUM, BEPTUKAJIbHAs CKOPOCTb U €€
OTHOLIIEHWE K TOPU30HTAJIbHON (TOJBKO MJI MpoTokoysoB Garmin U
SIRF), BbicoTa Haa reouaoM (CpeaHUM YpPOBHEM MODSI) U reoujaa Haj
siuricounsoM WGS84).

8.7. Tounocms dannvix GPS (TOYHOCTb BEPTMKAJIBbHOW M TOPU30OH-
TaJbHON KOOPOWHAT C BEpPOSITHOCTHIO 95% (TOMBKO IS TIPUEMHUKOB
Garmin); VDOP 1 HDOP (To4HOCTb BEpTUKAJIbHOW ¥ TOPU3OHTAIbHOM
KOOpAMHAT, oIlpeaessieMas reoMeTpuuecKoll KoHbuUrypamuein CrnyTHU-
KoB; TonbKo 111 NMEA-0183; 3Hauenue Oombiie 10 o3HayaeT HU3KYIO
TOYHOCTB); MAaTHUTHOE CKJIOHEHME (pa3inure MeXITy MCTMHHBIM MepH-
JWaHoOM (HaIpaBJieHMe Ha ceBep) U MarHUTHBIM; KauecTBo GPS fix (3D
(M3BeCcTHBI Bce KOOpAUHAThl) U 2D (TOJBKO FOPU3OHTAIBHBIE)).

8.8. Mlannvie DGPS (Homep mcmonb3yemMol cTaHUuU IuddepeHIn-
aJbHBIX TIOITPABOK U BPEeMsI MX KOPPEKLIMK).

8.9. Ilhowads (mnowmaab GUTypbl, OTPAaHUYEHHON TPaeKTOPUEH IBU-
JKEHUST U OTPE3KOM OT TEKYILe 10 MCXOMHON TOUKM).

8. 10. Jlaunvle sxon0ma (TeMmIiepatypa BOAbI M TIIyOMHA IO 3XOJIOTY
(TIpy HAJTMYWK JaTYWKA TeMITepaTyphl M 3XOJ0Ta, TMOIIEPKUBAIOIINX
NMEA-0183)).
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8. 11. Kapma (Bpems, 3aTpayeHHOE Ha TOCJIEIHIOI MPOBEPKY LIEI0C-
THOCTM aTjlaca U MOMCKa OIMKaWIIMX OObEKTOB M UX OTOOpaKeHUSsI BO
BCIUTBIBAIOLIEH TTOACKA3Ke MPU HAXKaTUM CTUJIYCOM Ha KapTe; KoJuyec-
TBO KapT B arjace; ypoBeHb AeTanu3auuu kapTel (0 — Haubosee mom-
poOHBIi) (cM. T, 5); uMsl aiia KapThl, KOJIMYECTBO IEPEPUCOBOK
KapThl Ha 3KpaHe M ee OJIOKOB; KOJWYECTBO TOUYEK, TMOJIWIMHMA U
MOJIMTOHOB MPU TOCAeAHENH OTPHUCOBKE; BpeMs, MOTpauyeHHOEe Ha T0C-
JIEAHIOI OTPHUCOBKY MapIIpPYyTOB, MyTEBbIX TOUEK, TPEKOB, aBTOMOOMIIb-
HBIX IPOOOK M OTKPBITHE KapTHI).

8. 12. Cucmema (BpeMs1 Ha aBTOMaTHYECKYIO MPOKJIAAKY MaplIpyTa U
OOHOBIIEHUST U300paKeHUi; KoaudecTBo cboeB GPS-npuemHuka; cre-
MeHb 3apsaaa akKKyMyJIsITopa YCTPOMCTBa; 00beM CBOOOMHOM OmepaTuB-
HOI1 MaMsTH; BpeMsl Ha 3aITyCK MPOrpaMMBbl M TTIOUCK TOYKU JUTST TIPUTSI-
rMBaHUs K OvKaiiiuei mopore (CM. HUXKE).

BHymmMTeIbHOE KOJMYECTBO IMEPEUYMCACHHBIX OAaTYUKOB I103BO-
JseT, Ha Ham B3ragn, ucnoian3oBaTb HABUTEJI HABUTATOP B
KayecTBe MHCTPYMEHTA IpU IMPOBEICHUM Pa3HOOOPA3HBIX IKCIIEPU-
MEHTOB ¢ ucnoyib3oBanuemM GPS-texHosoruii B Typusme, Ha TpaHC-
TmopTe U Ip.

9. Knonka ycmpoiicmea «Beepx»:

— mHa crpanmie «Kapra» yBennumBaer mMaciurao;

— Ha cTpaHulle «MapiipyT» BBI3BIBACT IMEpEeMEIIcHUEe BBEPX IO

CIIMCKY TOYEK MapllIpyTa;

— Ha cTpaHule «JaTyuk» U3MeHSIeT KOJTMIECTBO JaTYUKOB;

— B KOHTEKCTHOM MEHIO O0ecrieymBaeT IepeABMKEHHE BBEPX IO

€ro TTyHKTaM.
10. Knonka ycmpoiicmea «Bneso»: nepexiioueHue crpaHul «Kapra»,
«CnyTHUKW», «JlaTuyukm», «Mapiipyt».
11. Ileumpanvhas kHonka ycmpoiicmea (Action):
— Ha crtpaHulle «KapTa» KOpOTKOe HaXXaThe 3TOW KHOMKHU BKJIIO-
YaeT WJIM BBIKITIOYACT ITOJTHOIKPAHHBIN PEXIIM;

— JUIMHHOE HaxaThe Ha cTpaHune «Kapra» co3maer myTeBYIO
TOYKY;

— B KOHTEKCTHOM MEHIO MPOM3BOIUTCS BHIOOP BBIACICHHOTO ITyH-
KTa.

12. Hughopmayuonnas nauens:

— Ha3BaHWE YJMLBI TTOC]Ie MaHEBPA;

— JUIMHHOE HaXkaTWe IT0 MKOHKE BBI3BIBACT IpeKpalllcHue BeICHUS

10 MaplIpyTy.
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6 | 2 [=l-1— 19
7 [ABOPLIOBASI ANES 20

8 10:42:47 50.0mpe 1720

Puc. 4.2. UuTepgperic nporpammsbl

13. Hronka «+» yseauuenus macumaba: JNIMHHOE HAXaTHE BbI3bI-
BaeT MOJCKAa3Ky, KOPOTKOe — yBeJIMYEeHME MacliuTaba Ha (UKCUPOBAH-
HYIO BEJIMYUHY.

14. Ilymesas mouka: JNIMHHOE HaXaTWe Ha €€ WKOHKY BbI3bIBAeT
KOHTEKCTHOE MEHIO ¢ TTyHKTaMM «MaTty Ha Touky», «Hauats Mapiipyt»,
«J106aBUTh K MaplIpyTy», «YIJIUTh U U3 MapiipyTa», «IlepemecTuThb»,
«¥YmamuTh Touky» 1 «CBOMCTBA TOYKM».

15. Axmuenbviti mapwpym (KeJITOro 11BETAa); UCIOJIb3YETCS MpPU JIBU-
>KEHUU.

16. Coxpanennviii mapwipym (KpacHOTO IIBEeTa): IJIMHHOE HaxkaThe
BBI3bIBAET KOHTEKCTHOE MEHIO ¢ NYHKTaMu <«MATM MO MapuipyTy»,
«BcTaBuTh TOUKY B Mapuipyt», «IIpomoKuTh Mapumpyr», «M3MeHUTH
HampaBlieHHe», «YIaJuThb HampaBieHue», «[lepernporoXuTs MapiipyT»
u «CBOICTBA MaplIpyTa».

17. Texywuii macumab Kapmol.

205



a«

«COJIOH»

Kapnawyk B. U.

18. Hkonka — yMeHbllIeHUS MacliTaba: IJIMHHOE HaXaThe BbI3bI-
BaeT MOACKA3Ky, KOPOTKOE€ — YMEHbIIeHMEe MaciiuTaba Ha (DUKCUPO-
BaHHYIO BEJIMINHY.

19. Ilaneav uncmpymenmoe <«Ilouck», «IlyreBasi Touka», «3anmch
Tpeka», «CoeauHeHre CO CIIyTHUKaMU», «MeHIo».

20. Hugpopmayuonnas nanens:

— Ha3BaHMUE YJIUIIbI, IO KOTOPOI MAET NBUXKECHMUE;

— JUIMHHOE HaXXaTWe TI0 MaHeIW BBI3BIBAET TpeKpalleHue BeIeHUs

10 MapuIpyTy.
21. Kunonka ycmpoiicmea <«BrpaBo»: TIepeKIIOUeHUE CTpaHMUII
«Kapra», «Mapipyt», «Jarunkms, « CIyTHUKU».
22. Knonka ycmpoticmea «Bru3»:
— Ha cTpanuile «Kapra» yMeHbIIaeT MacIiTao;
— Ha crpaHule «MapiupyT» BBI3BIBAET IIEPEMEILEHUE BHU3 I10
CIIMCKY TOYEK MapllpyTa;

— Ha cTpaHule «laTYMKu» HM3MEHSET KOJMYECTBO OTOOpaxkaeMbIX
JIATINKOB,;

— B KOHTEKCTHOM MEHIO BBI3BIBACT MEPEABIKEHUE 110 €T0 IMTyHKTaM
BHU3.

JornonHuTeIbHbIE CBEACHHUS MO 3JeMeHTaM MHTepdelica, He TMoka-
3aHHBIM Ha puc. 4.2:

23. Texywas cxopocmbs deuncenus B pexume «CoearHEeHUe Co CIyT-
HUKaMW» WHIUIIAPYETCS B BEpXHEM ITPAaBOM YTIIy 3KpaHa.

24. Ukouka «lloxaszame mecmononodicenue Ha Kapme» B BUIE KPUBOM
KpacHo cTpesiku B okHe «KapTta» (cM. pasn. 4.2.2), dhopMupyeMoii mpu
CIIBUTE KapThl OTHOCHUTEJILHO MECTOITOJIOKEHMS; KOPOTKOE HaxkaThe Ha
YKa3aHHYIO MKOHKY YCTaHABJIMBAeT KapTy B HYXKHOE TTOJIOKEHHE.

25. Tpex — TOHKasl cUpeHeBasl JTUHUSI Ha KapTe B pexume «3amuch
TpeKa».

26. Ukonka «IIpobku om CMHUIUHK» (cMm. pa3a. 4.2.3) MOXeT ObITh
TpeX LIBETOB: 3eJieHoro (0OHOBJIEHHAs MH@oOpMalLusI O MpoOKax), Kejl-
TOoro (CBeIcHMS HE OOHOBJISIMCH B TeUeHHWE 3amMaHHOTO BpeMEHU) U
KpacHoro (rmpo06jeMa ¢ JOCTYIIOM K MHGOPMallMOHHOMY LIEHTPY).

27. Hrxonka «Bkaiouenue asmomMamu4ecKoeo Macuimaduposanus»
HCTIONB3YeTCS ISl BOCCTAHOBJIEHUST TAKOTO PexKrMa TOocje TOro, Kak JUIst
M3MEHEeHUST MaciuTaba KapThl UCIIONB30BAIMCH UKOHKU «+» WA «—».

4.2.2. NaHenb UHCTPYMEHTOB U CUCTEMA MEHIO

YnomuHaBiasica B pasn. 4.2.1 maHeab MHCTPYMEHTOB CIIYXKUT IJIST
OIEepaTMBHOIO J0OCTyNa K HauboJiee 4acTO MCIOJIb3YEMbIM KOMaHIaM

206



«

«COJIOH»

4. ipyrne HaBUrayunoHHbIe NporpaMmsl

MEHIO U OToOpaxaeTcs B HIDKHEM 4acTW 3KpaHa Ha puc. 4.3, a ciemy-
IOLIMMHY MHEMOHUYECKMMM KHOMKAMK (MKOHKaMU):

E E E — COOTBETCTBEHHO CBEPHYTb, pPa3BEepPHYTb IIaHEIb,
MokKaszaTh JATYMKU (TOJBKO MPU ABMKEHUU MO MapIUPYTy).

—
— BKJIIIOYCHME MCHIO ITOMCKA.

e
. — CO3[aHue ITyTEBOM TOYKHU.

-
. — IIYCK/OCTaHOBKA 3allMCH TpeKa.

=

— BKJIoueHue/BoikIoueHne GPS-npuemuuka. Ilpu Bkito-
YEHHOM COCTOSIHUM Y YCTAaHOBJIEHHOHN CBSI3U CO CIIyTHMKAMM, O YeM
coo0liaeTcs roJiocoM, Ha kKapTe orobpaxkaercss GPS-kypcop B Buie
TPEYroJbHMKA YEPHOTO I[BETa OCTPMEM B HAIIPABICHUU IBUKCHUS
(cM. puc. 4.3, a), a Ipu OCTAaHOBKE M CKOPOCTU MeHee 2,5 KMm/yac —
KPYXKOM 4YepHOro mBera. Eciam mpreMHMK BHIKIIOUECH WM COCIMHE-
HHE CO CINYTHMKAMHM He ycTaHoBjieHO, To GPS-kypcop He oTtobpaxka-
eTCSI.

—
. — BBI3OB IIaBHOTO MeHIO (puc. 4.3, 0).
K snemeHTaM oOIepaTMBHOIO YIpaBICHUS MOXET OBITh OTHECEeHa

TaKKe KHOIIKa " , KOPOTKOe HakaThe Ha KOTOPYIO YCTaHaBJIMBaeT
GPS-kypcop B LIeHTp 3KpaHa.

I'maBHOE MEHIO COAEPKUT CACAYIOIIME IIYHKTHI (CM. puc. 4.3, 0):
1. Haiimu — 3TVM ITyHKTOM BBI3bIBAIOTCS CJIEAYIOIINE KOMAaHIIbI:

1.1.H — MOMCK OJMXKaWIIMX B 3aJaHHOM pPaauyce OT TEKYILEeTro
MECTONOJI0XEHNSI 00BEKTOB; COCTOUT U3 3TAnoOB «BrIOOp THITAa ITOMCKa»
(TpaHCIOPT, YJAWLILI U JOPOTU, MCKYCCTBEHHBIE 00BeKThl) M «[lomck
o0beKkTa» (Ha3BaHME OOBEKTa W/WIM PpACCTOSHUE OTpPaHUYCHUS
novicka — oT 0,01 7o 999,99 km). Ilocae Kaxmoro stana HaXKMMaeTcs

CUHSISI KHOIIKA & (Briepen) wuim @ (Hazanm), a B KoHLe —

KkHorka «Mckato».
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1.2.%— MOUCK HAaCeJIeHHBIX IMYHKTOB (FOPOJOB, MOCEJIKOB, Aepe-
BeHb M T. 1.) IyTeM BBOJA MX HA3BaHMS U TOCJEAYIOLIEro HaxKaTus
kHonku «Mckatb».

1-3_& — MOMCK pPa3IMYHbIX OOBEKTOB B 3aJJaHHOM HaceJIeHHOM
MYHKTE; COCTOUT U3 3TanoB «BbIOOp HaceJIeHHOTO MyHKTa M3 CIMCKa»
n «BpiOOp THIIa 00BEKTa IIOMCKa» (TPAHCIOPT, YJIMIBI W IOOPOTH,
HMCKYCCTBEHHbIE OOBEKTHI); yIIpaBiIcHNE aHAJIOTUYHO mI. 1.1.

1.4.ﬂ — TIOMCK MO ajpecy 3MaHuid, JOMOB U T. A.; COCTOUT U3
atanoB «Beibop ropoga» u «Ilonck odbekTa» (yIulibl U HOMEpa A0OMa,
KOTOpPbI€ BBOASITCS C OTAEJbHOM KJaBuatypsl (cM. puc. 4.4, a)); ynpas-
JleHue aHajoruyHo 1. 1.1.; pe3yabrar moucka OymeT moKa3aH Ha
KaprTe.

1.5. & — ITOUCK <<HYTCBBIC TOYKWM» C BBIBOBOM MX ITOJIHOI'O CITMCKa
C YKA3aHMEM PACCTOSHUE 0 KaXIOW M CIACAYIOLIUMU JOTOJTHUTEIIb-

HBIMM KOMaHIaMU:

1.5.1. x — BBIXOJ 13 pexXuMa IorcKa IIyTeBbIX TOUEK (3Ta MKOHKA
C aHAJIOTUYHBIM Ha3HAYE€HVEM MCIIOJIb3YeTCsS U B APYTUX MEHIO).

1.5.2.K — BBI30B MaHEJIM UMITOpTa/3KCHopTa.
1.5.3.9, ﬁ — 3KCMOPT/ UMIIOPT MYTEBBIX TOYEK.

1.5.4.* ii — BBI30B TaHEIU JOMOJHUTEbHBIX KHOMOK (paccMaTpu-
BaeMbIX B M. 1.5).

1.5.5.‘? — pemakTHpOBaHMWE MapaMeTPOB BBIACJICHHON B CIIMCKE
NyTEBOM TOYKHU.

1.5.6.&, & — ymajieHUe BBIICJIICHHOM M BCEeX IyTEBBIX TOUEK B
CITUCKE.

2. Coxpanumv nymeeyr0 moyky — OTOT MYHKT TpeaHa3HauyeH s
COXPAHEHUS TEKYIIEH TOYKM MECTOIOJOXEHUS KaK MyTEBOM.
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B nporpamMme ImpenycMOTpEHO HECKOJbKO CIOCOO0OB CO3MaHMSI
MyTeBbIX ToueK. Eciu TpebyeTcs MOCTaBUTh €€ B TOUKY HaXOXIECHUS
GPS-kypcopa, To HEOOXOAMMO HaxaTb M yAEPXKMBaTh LIEHTPAJIbHYIO

kHonky KIIK win HaxkaTb KHOIIKY n Ha IIaHEJIM WHCTPYMEHTOB.
CozgaHue TyTEeBOM TOYKM B IPOM3BOJIBLHOM MECTE KapThl IPOU3BO-
IUTCS HaxXaTHeM U yIepXXaHWeM CTUIyca B 3TOM MeCTe JO MOMEHTa
MOSIBIEHUsI KOHTEKCTHOTO MEHIO, B KOTOPOM BBIOMpaeTcs ITyHKT
“IlyteBast Touka”. B BBI3bIBa€MOM IIpU 3TOM OKHE YKa3bIBaeTCs Ha3Ba-
HUE TyTeBOI TOYKM, TIPOM3BOIUTCS BHIOOP €€ 0003HAUYCHUS U THUIIA U3
MpeagaraeMoro nepedHs (ycayru, Ha3eMHble OOBEKThI, aBTOTPAHCIIOPT
u ap.). Ilpu pemakTupoBaHUM ITYTEBBIX TOUYEK II€I€COO0PA3HO IOIb30-
BaTbCs KHOIKaMHu II. 1.5.

3. Bxa/Boika GPS — BKIIOYWTH (MKOHKA Ha puc. 4.3, a co 3HaYKOM

V ) unu BbIKIOYUTh GPS-npueMHMK HaxaTueM Ha yKa3aHHYIO
MKOHKY (MKOHKa Ha puc. 4.3, a ¢ KpacHbIM MUHYcoM). IIpu BKIIOUeH-

AHAPOHBLEBCKASA MJIOWAA \
e B8 /4 W

Coxp. Touky  Bkn/Beikn GPS

G./i}

3anuck TpeKa AsTO
R J-} \'\-.e..-‘)
Beirn. Begedne MapwpyTsl CTpaHnue

2 € x

Hactpoiikm  Mudopmauus Beixog

" 4 AHAPOHBEBCKAS BQJbL

a) 6)

Puc. 4.3. Pabo4ee OKHO B pexxume NnaHopaMHON KapTbl (a) n rnaBHoe
MeHio (0)

209



a«

«COJIOH»

Kapnawyk B. U.

HoM GPS-npuemHuke poctynHa crpaHuia <«CIYTHMKW», IO BUIY
BKpaHa TMpakKTUYeCKU aHajoruyHa puc. 2.10.

4. 3anucv mpeka — BKJIOUEHHE U BbIKJIIOUEHUE peXuMa 3alucu
Tpeka (MHOWKALIMS COCTOSIHUSI aHaJIoTM4Ha M. 3); OyonupyeTcs KHOII-

~
Koi . MaHeJI UHCTPYMEHTOB. 3aluch Tpeka JOCTYIHa TOJIbKO MpU
BKmoueHHOM GPS-TIpreMHVKe M yCTAHOBJIEHHON CBSI3M CO CITYyTHU-
kamu. OtobOpaxeHue Tpeka B okHe «Kapra» B BuIe (proj1eToBOM JUHNUH,
MOBTOPSIIONIEH TPaeKTOPUIO ABUXKEHUS, MPOUCXOAUT MPU BKIIOYEHHOM
B HacTpoiikax TiporpaMMbl pexume “IlokasbiBaThb  ITOCIETHIE
10000 Touek Tpeka” m orpanuumBaercsd 10000 toukamu. Tpek aBTOMA-
TUYECKM coxpaHseTcsd B Buae daiiima B ¢opmare Garmin MapSource
(.MPS) B manke My documents/GPS Tracks and Waypoints, pacmosa-
rarouieiica B ocHoBHo# mamatu KIIK. Ipy 3ToM KolImyecTBO TOUEK He
OTPAaHMYMBAETCS W OTIPEAEIISIETCS TOJIEKO 0O0hEMOM JOCTYITHOM MaMSITH.

5. Aémo — TiepekJIloUeHHEe MTHEBHOTO M HOYHOIO BHUIA KapThbl
(puc. 4.4, 6); 1O3BOJISIET CHU3UTh HArpy3Ky Ha IJlaza B TEMHOE BpeM:l

MBO3AEBA YNULA

: | I
Benel Kysa nn. “

Bonsworo Kpyra annes

1.4 60"

Puc. 4.4. OkHo Habopa agpeca (a) n HOYHOro Buga Kaptbi (6)
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cyTok. IlepexiioueHue Mexmy peXrUMaMU TPOM3BOAMTCS aBTOMAaTH-
YeCKU C UCIOJb30BaHMEM JaHHBIX O BpeMeHU Bocxona U 3axoga Coii-
HLA [IJi1 TaHHOW MECTHOCTU WJIM BPYYHYIO C MCIIOJb30BaHHUEM 3TOrO
MeHIO (ITyHKTHI «ABTO», «[leHb» 1 «Houb»).

6. Omkpuoims — OTKPBITHE KapT M atiacoB. [lepea BBITTOJHEHUEM
KOMaHJ 3Toro MeHio («OTKpbITh atiac» U «OTKPbITh KapTy») HEOOXOo-
JUMO CKOMUPOBaThb KapThl Ha YCTPOWCTBO B MAallKy, TA€ HaXOASATCS
KapThl (0OOBIYHO 3TO mamka Atlas), Iocie 4ero HaxaTheM CTUIIyca
BeIOMpaeTcs MyHKT «OTKpbITh atiiac». EcaM CIMCOK aT/iacoB MYCTOM,
TO Ha TaHeJM B HUXKHEH 4acTW 2KpaHa HEoOXOAMMO HaXaTb 3eJIEHYIO

KHOTIKY ! («OTKpBITH») U B IepeBe KaTaJloroB BEIOpATh Manky ¢ Kap-
Tamu (10 yMoJ4yaHUIO 3TO Atlas), rae BbIOMpaeTcsl HYXXHBINA aTiac v

HaXXnMaeTCd KHOIIKa @ <<H€pCI/IHI[€KcaL[HH>>, IIOCJC 4Y€ro 3alryCKa-
€TCA IMNpoLeCC HMHIACKCAIIUM. ITocne okKoHYaHUSI 3TOTO nponecca B
aTjaace BI)I6I/IpaeTCH HY>XHasd KapTa MW HaXMMaCeTCAd 3CJICHasA KHOIIKa

V(OK).

7. Boika. eedenue — otkimoueHre (pyHKLIUW BEISHUS IO MaplLpyTy.

8. Mapwpymsr — paboTa ¢ COXpaHEHHBIMU U TEKYILIMMM MaplIpyTaMu
Ha cTpaHulle «MapupyT» CO CIIMCKOM BCEX MOBOPOTOB, pa3BOPOTOB U
JIPYTMX MaHEBPOB C YKa3aHUEM PACCTOSIHMSI U OCTaBLLIEroCsl BpEMEHU 10
UX BBHINIOJIHEHUS, a TakKXKe BPEMEHU IIPUOBITUS B KOHEYHYIO TOYKY.
B nporpamMme mpemycMOTpeHa BO3MOXHOCTb COXPaHEHMSI MaplIpyTOB
(MX CIIMCOK OTKPBIBAeTCs Cpasy ITocje BbIOOpa MEHIO «MaplipyThbl») U
CO3JaH1e HOBBIX BPYYHYIO WJIM aBTOMATHMYECKU (aBTOPOYTHUHT).

DyHKIMS aBTOPOYTUHTA IOCTYITHA TONBKO HA MApuipymu3upyemvix
KapTax, KOTopble coiepxaT MHGpOpMalWio IS aBTOMaTUYeCKOM Tpo-
knaaku. g BbIMOJHEHWS TaKOW TPOKJIAAKU OT MECTOIOJOXEHUS
M0JIb30BaTe/IsI B KOHEUHOM TOYKE CJeIOBAaHUS Ha KapTe IMPOM3BOIUTCS
HaxaTue CTUIYCOM M B KOHTEKCTHOM MEHIO BbIOMpaeTcs MyHKT «Matu
Ha TOYKy». IIposoXXeHHBbIII MapIIpyT OyAeT BbIACICH Ha KapTe >KEJIThIM
LBETOM C SIPKO BBIPA>KEHHOUW TEMHOM KaMMOM;, HAa HEMaplLUPYTU3UPYE-
MBIX KapTax OH OyIeT B BUAE IPSIMON JTMHWM, COCIMHSIONICH KOHEU-
HYIO M TOYKY MECTOHAXOXICHWS U UTHOPUPYIOIIENA BCE 3MAHUS, JOPOTH
H T. I
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PyuyHoe co3gaHue Mapiuipyra BO3MOXHO Ha JIIOObIX KapTax. s
3TOro HaXaTUeM CTHIIyCa B TOYKE MECTOHAXOXICHUS BbI3bIBAE€TCS KOH-
TEKCTHOE MEHIO, B KOTOPOM BbIOMpaeTcs MyHKT «Hauatp Mapuipyt»,
a B MOCJEAYIOIUX U KOHEUHON TOYKaX — COOTBETCTBEHHO «J/100aBUTh
K MapupyTy» M «3aBepllIuTh CO3IaHKe MaplipyTa». HeakTUBHBIN Map-
LIPYT IO YMOJYaHMIO O0O3HayaeTcs CHUpPEHEeBbIM LiBeToM. [l ero
aKTUBallMd HEOOXOIMMO Ha JI000 TOYKE ero M300paxeHus HaxkaTb
CTUJIYCOM M B KOHTEKCTHOM MEHIO BbIOpaTh MyHKT «MnTu mo mapii-
pyTy». B 9TOM MeHI0 coiepxKarcsl TakKe OCHOBHbIE KOMaHIbI JUISI €T0
peNaKTUPOBAHUS CJAEAYIOLIEro COMepKaHUS:

«CBolicTBa» — Ha3BaHWE MapllpyTa, ONMMCAHWE U CIIMCOK KIIIoYe-
BBIX TOYEK.

«BcTaBUTh TOUKY B MapuipyT» — BCTaBKa HOBOI TOYKM B MaplpyT
Ha MecTe, B KOTOPOM ObLIO OTKPBITO KOHTEKCTHOE MEHIO; 3Ty TOUKY
MOXHO TEpeHEeCTH, BbIOPAB COOTBETCTBYIOIIMI MYHKT B €€ KOHTEKC-
THOM MEHIO (CM. Takxe m. 1.5).

«[IpogoyKuTh MaplpyT» — MPOJOJIKUTh MapLIpyT Jaxe Mocie
TOro, Kak ObUI BBIOPAH MYHKT «3aBepIIMTh CO3AaHUE MapLIpyTa».

«M3MeHUTh HampapjieHUe» — W3MEHUTb HalpaBlieHUuEe IBUXKEHUS
MO MaplIpyTy Ha oOpaTHOe.

«Y1anuTh MaplipyT» — yaaJleHue TeKyllero MapiipyTa.

«[lepenpofoXxuTh MaplIpyT» — MepenpoKiagKa MaplipyTa Mocie
M3MEHEHMSI MapaMeTPOB ero KJI0UYeBbIX TOUYEK MapllipyTa MM Hampas-
JIEHUSI.

IIpu paboTe ¢ MapiIpyTaMi MOTYT ObITb MCITOJb30BaHbI TAKXKeE Clie-
JyIollIMe MHEMOHUYECKUE KOMaH/IbI:

ﬁ— WATH 10 BBIOPAaHHOMY MapIIpyTy.
& — II0Ka3aTh MapuUIpyT Ha KapTe.

4 — pa3BepHYTb/CBEPHYTh IMMaHEIb C pacCMaTpUBAcMbIMU MHE-
MOHWYECKMMM KOMaHIaMHU.

9 VIAJTUTh BCE MapIIPYTHI.

K — BBI30B MaHEI UMIIOPTa/3KCITOpTa.

9, ﬁ — 3KCIOPT/UMIOPT MapLIPyTOB.
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: — UMIMOPT TpeKa B MapllpyT.
@ , @‘— I00aBUTh, peIaKTUPOBATh MaplIpyT.

@ — TIEPEeBEPHYTh MapIpyT (BEpXHsSISI CTpeKa 3ejIeHasl, HIK-
HSIST — KpacHas).

ﬁ' — KomupoBaTb MapupyT (06e CTpesiKi KpacHbBIE).

9. Cmpanuypt — miepexkioueHue crpaHull «Kapra», «Mapuipyt»,
«Jlatunkuy», «COyTHUKI».

10. Hacmpoiiku — pa3inuyHble HACTPOMKHU MPOTPaMMBbI CIEAYIOIIETO
CoNepKaHMsI:

10.1. Mapwpyms: — HACTPOUKU IJIs1 paOOThI C MapIUIPYTAMU:

— «ITpoknaapiBaTh MapupyT» — BbIOOp criocoba MPOKIAIKU Map-
LIpyTa: aBTOMAaTUYECKUIA 10 JOpOTaM WJIU I10 MPSIMOM.

— BBIOOP KPUTEPUST ONTUMHU3ALMU MapIIpyTa: KpaTyalllui 1Mo Bpe-
MEHU WJIN TI0 PaCcCTOSTHHUIO.

— BBHIOOP M3 CITMCKa TPAHCIIOPTHOTO CPEICTBA, HA KOTOPOM OymeT
BBITIOJTHATBLCS MOE3/KA.

— «JloNOJHUTENBbHO» — BbBI30B JOMOJHUTENbHBIX OMUUA Mapli-
pyTa: cpedHsIsT CKOPOCTh Ha Pa3iIMYHBIX YIaCTKax JOPOT M CITH-
COK JIOPOT, KOTOPBIE CIeayeT M30eraTh Py MPOKIAIKe MapIIpyTa
(tonbko mist HaButen 2.0).

10.2. Hasueayus — HACTPONKMU HAaBUTALIUU TIO0 MapILLIPYTY:

— «[IpenynpexaaTb 0 MaHeBpe» C BapuMaHTaMu OT «3abjaroBpe-
MeHHO» 110 «He3zamomnro».

— JEeWCTBUS TIpOrpaMMBbl TIpU cXonle ¢ MapiupyTa: «IlepernponokuThb
MapIlpyT aBTOMaTuyecKu», «I1epenposoXuTh ¢ MOEro paspelie-
Hus» uin «[IpekpatuTh BeeHNE 10 MapUIpyTy».

— «IIputaruBanue K mopore»: «He nputsarusarb», «He ganee 20 m»
U ap.

— «ABTOMATMYECKOE MAaCIITaAOMpOBaHWE»: OILMST aBTOMAaTHUECKOTO
W3MEHEHMST MaciTaba KapThl.

10.3. Kapma — HacTpoiKu OTOOpaKeHUsT KapThl:
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«Bepx kapTbl» — BbIOOp opueHTauuu KapThl: «CeBep BBEpXy»,
«Bpamiares no IBMKEHUIO», «Bpalarh Mo MapIipyTy».

«Bum»: mimockoe (ABymMepHOe) M300paxkeHue KapThl WM TaHO-
paMHoe (IICEBOO-TPEXMEPHOE).

«[letamm3amusa KapTel»: «Huskasg» (KauecTBO KapThl XyXe, HO
CKOPOCTb paboThl BhIlIEe), «Bbicokasi» (Bce HA000pOT) (CM. IJ1. 5).
«BusyanbHbie 3(p@heKTbl» — CcnocoObl MOBBHILIEHUS KadyecTBa
uzobpaxkeHusi: «IlnaBHoe MaciuTabupoBaHue», <«OKailMieHUe
00BEKTOB» (MCMHOJIb30BaHUE ATUX I(PPEKTOB MPUBOAUT K CHUXE-
HUIO CKOPOCTH TIEPEPUCOBKH KapThI).

«[Toka3pBaTh MapUIpyTHYIO JUHUIO Ha IENb». OTOOpaXeHWe Ha
KapTe MapIIpyTHOM JTMHUU.

«ITokaswBats mocimengnue 10000 Touek Tpeka» — HaCTpoiKa
HaBUTAIlUM, OTBEYAIOIas 3a OTOOpakeHHe Ha KapTe TOCIETHUX
10000 Touek Tpeka.

«BcruteiBaroIme MmoacKa3Ku» — BEIOOp OTOOpaXkaeMbIX Ha KapTe
TTOJCKA30K.

10.4. «Knasuamypa» — BbIOOD THUIA KJIABUATYPhl U SI3bIKA:

«ABBI'/l»: OyKBbI pacroioXeHbI I aadaBuTy.

«AUYKEHT. BapuanTt 1.»: cTaHmapTHasi pacKJIajiKa.
«MLIYKEHT. BapuaHT 2.»: packjiaika ¢ 4epeIOBAHUEM DSIOB
YeTHBIX U HEUETHBIX OYKB.

NOAAEPXKUBAEMBIE I3BIKU: PYCCKUMN, AHTIMUCKUM, YKPAUHCKUI U
OeJIOPYCCKMIA.

10.5. «Cucmema» — CUCTEMHbIE HACTPOUKMU:

«CunaxpoHusupoBaTh 4dackl 1o GPS»: omumsa npuBsS3KM 4acoB
ycrpoiictBa K GPS-uyacam.

«KoppekTupoBaTh 4aCOBOI MOSIC»: YCTAaHOBKA YaCOBOTO TTOsICa.
«He BbIKITIOYATh YCTPOWMCTBO, TOKa TporpamMMa akTWuBHa», «He
BKJIIOYATh MOJACBETKY 3KpaHa, MokKa IporpaMmMa aKTUBHa»: OMLM-
OHAJIbHBIK BBIOOP MO HEOOXOIUMOCTH.

BbIOOD €AMHULL UBMEPEHUST PACCTOSTHUSI, CKOPOCTH, BBICOTHI, TJTy-
OMHBI, a3UMYyTa, TUIOLAAU U (hopMaTa OTOOpakeHUs1 KOOpAMHAT.

10.6. «IIpobku» — HacTpo¥Ku st mporpaMMmbl SMILink o mmpo6kax
Ha goporax MockssI (cM. pazn. 4.2.3):
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— BBO[I JIOTMHA U MMAapOJIsl A MOJYyYeHHST aBTOPU30BAHHOTO JOCTYTa
K 6a3e naHHbIx SMILink.

— YCTaHOBKA YacTOTbl OOHOBJIEHMSI MH(pOpMaLMU O IpodKax (OT
5 MUHYT 10 24 4acoB).

Ha aByx cTpaHuliax OKHa HACTPOEK MMEIOTCS KHOIKM cOpoca ceccuu

SMILink @, MOATBEPXKIEHUST BBeACHHOU MHMOpMaIiu v, OTMEHBI
! U IepekiovyaTeied CTpaHuil & (Briepen) u ¢ (Hazanm).

10.7. GPS — Hactpoiiku GPS-npueMHuka:
— BbIOOp U3 crucka HoMmepa mnopta aiasgd GPS-npuemHuka.

— YyCTaHOBKa CKOPOCTU Tepenayd JaHHBIX M croco0a YTeHMST JaH-
HbIX 1711 BeIOpaHHOro COM-T0pTa.

— BKJIIOYEHME JeMOTpeKa I 00IIero 3HaKOMCTBA C MPOrpaMMOiA.

— BBIOOP omHOro MM Heckoibko GPS-mporokonoB (NMEA-0183,
SiRF binary u Garmin).

— 3aMnuch UCXOAHBIX AaHHbIX ¢ GPS-npuemHuka B ¢aitn gps_log.
tXt, KOTOpbleé MOTYT OBbITb HCHOJIb30BaHbI MPU IMATHOCTUKE U
Haznaake (toiabko B HaButen 2.0).

11. HUughopmauus — nHGOpMaLUs O BEPCUM MPOTPAMMBI, aBTOPCKHX
MnpaBax W TeKylllell 3arpy>KeHHOI KapTe (Ha3BaHue W uMs (aiina, gaTta
nocjaeaHero oOHOBIEHUS U aBTOPCKUE IIpaBa).

12. Bbix00 — BBIXOI U3 MPOTPaMMBL.

4.2.3. ABTOMOGUNbHBbIE NPOG6KU B «<HaBuTten HaBuratop»

HaButen Hasurarop 3.1 nosBossier paboTaTb C aBTOMOOWJIbHBIMU
npob6kamu npu nomoiun yeayru «CMUIIMHK — cBobonHbie 1oporo»
komnaHun CMWMIIMHK (www.smilink.ru). Ins sToro HeobOxoaumo
MPUOOPECTU KapTy MOAKIIOUYEHHUSI C YHUKAIbHBIM aOOHEHTCKUM HOME-
poM U nuH-kKogoM U noakiawouuTh KITK k MHTepHeTy uepe3 MoaeMm,
cotoBblii TenecoH, GPRS-moaynbs wim npyrum crocobom. Ilocie
3alycka mnporpaMmbel B MeHio «Hactpoiikus/«I1pobku» BKIIIOUaeTCs
onuus «IToka3plBaTh MPOOKM Ha KapTe» W Ha CHAeAyIolleil CTpaHULEe
BBECTM aOOHEHTCKUIT HOMEpP M MUH-KOJ, ITOCJIe YerO B BEpXHEM JIEBOM

YIJ1y KapThl TosiBUTCA Jorotun kommnanuu CMUJIMHK @ 3€JICHOTO
1IBETA, a B CIy4yae HEYIayHOTO MOAKIIIOYEHUSI — KPACHOTO.
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HocroBepHocTh nosyyaemoii or CMMUJIMHK B TeueHue 24 yacos B
CYTKM MH(MOPMAIIMU O COCTOSTHUM aBTOAOPOXKHOI 00CTaHOBKMU T. Moc-
KBBI OIICHMBAETCS CIACTYIOIIUMH BeJIMUMHAMM:

1. na MKAJl — 95%;

2. LIEHTp Topoma B TIpeAesiax TPEeThero TPAHCIIOPTHOTO KOJbIIA
(TTK) — 80%;

3. TTK u pagnanbHble Maructpain — 70%;

4. Ha ocTanbHBIX ynuuax ropoga — 50...70%.

JlopoxHasi 00CTaHOBKA, B 3aBUCMMOCTH OT CKOPOCTU IBVIKEHMS,
OoTOOpaxkaeTcs Ha KapTe HaBUIaTopa MOJMIOHaMM CIeAylolIuM obpa-
30M:

1. meHee 10—15 kM/yac — npobOKa, MOJUIOH KPACHOTO 1IBETA;

2. ot 10—15 go 25—30 kM/yac — ABMXKEHUE 3aTPYIHEHO, IMOJUTOH
>KEJITOTO 1IBETa;

3. 25—30 kM/4yac u OoJjiee: HOpMajbHOE NBUXXEHUE, HE OTOOpaxa-
eTCsl.

I1pu moAroToBKe AAHHBIX YUYMTHIBAIOTCS TAKXKE HaJW4YMe aBapUITHbIX
YYacTKOB, TIPOBeIeHHWE Ha KOHTPOJIMPYEMOM YYACTKE PEMOHTHBIX
pabor, pexuMm pabothl cBerodopoB, Hamnuue JATII u apyrux dakro-
pPOB, BIMSIIOLNIMX HAa WMHTEHCUBHOCTb ABMXXEHUs. IIpu BKIIOYEHHOM
onuuu «Mcnonb3oBaTh B aBTopoyTuHIe» MHMopmanus ot CMUIIMHK
OyzmeT HCIIOJb30BaHA TIPM aBTOMATUYECKON MPOKJIAAKe MaplipyTa C
YYETOM €ro HacTpOeK — HaMMEHbIIUNA MO BPEMEHM WMJIM KpaTdalllui
10 PaCCTOSTHUIO.

Hpyroii BO3MOXHBII CIIOCOO MOJYYEHHUSI aBTOJOPOXHOM MHMOpMAa-
uuu or CMUJIIMHK — no pagroadupy ¢ UCIoab30BaHEeM CeLUab-
Horo npuemHuka VessoLink C4.1 3Toii ke KOMITAaHWU, BBITTOJHSIIOLIETO
ciaenyoolye GyHKIUNU:

— npueM HUdPoBoit 1 OYKBEHHO-LUGPOBOK MHGMOPMALIMKU 11O TTPO-

tokony «MHpopmaunonHeiit POCSAG» (IPOC);

— IIepBUYHASI 00pabOTKa MpUHITOM MH(popMaLuu (agpecHast PUiib-

Tpauusl KOMaHa U MHMOpMalMK, UCTIOJHEHWE KOMaHI aKTHBa-
LUK YCITyTH);

— HaKOIUIEHWE W XpaHeHUE MPUHATONH U 0OpaboTaHHOU MHDOpMa-

1y B mpueMHoM Oydepe (1 Mo6aiir);
— mnepenavya obpaboraHHoit nHpopMauuu B KITK wiu TTK yepes
BHEILIHUU pazbeM (RS-232);

— KOHTPOJIb M MHAMKALMS HAXOXIEHHUsS B 30HE Iprema, COCTOsI-
HUS MCTOYHMKA 3JICKTPONUTAHUSA M HaImuusa B 6ydepe mH Op-
MaIlu.
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ITpueMHUK nMeeT pa3Mepsl 56 x 50,5 x 17 MM ¥ MUTaeTCsT OT OTHOM
Oatapeiiku AAA ¢ moTrpebieHueM He Oosiee 2 MA (IpU CKBaXXHOCTU
npuem/oxuganve 1:10); ero HegoCTaTKOM SBJsIETCS yCTapeBLIUM
uHtepdeiic (RS-232 B coBpemeHHbix KIIK M KomMMyHMKaTopax He
WCTIONIB3yeTCsA) M, TJaBHOE, OH pAacCUMTaH Ha HaBUTAIIMOHHYIO IIPO-
rpammy ot CMHUJIMHK, cymecrBeHHo ycrynatoiyiro HABUTEJL.

4.3. Npoext MPOBKU HET

OTOT MPOEKT MpeACTaBlIeH HaBUTAallMOHHOM TTporpamMoii City Guide
(T'oponckoit I'ma) (www.probki.net), mo3Bonstitonieii, Kak 1 HABUTEJI
HABUTATOP, peanuzosath cieaytoliue GyHKINAK:
— oToOpaxeHHe DJEKTPOHHBIX KapT B MPOU3BOJbHOM MacliTabe;
— TIOMCK MecCTa TI0 aIpecy, Ha3BaHWIO M 3aKJIaIKe;
— aBTOMaTHYeCcKas TPOKJIagKa ONTHMAIBHOTO MaplipyTa ¢ y4eTOM
CpemHell CKOpPOCTW IOBIDKEHWs Ha yJacTKaX MaplIpyTa, JTOPOXK-
HOM 00CTaHOBKM (OTHOCTOPOHHEE IBMKEHME, 3aIlIpeT IIOBOPOTOB
W Ap. 3HaKU JOPOXHOTO NBMXKEHWS) U MH(pOpMALIMU O MPOoOKax;

— MECTOIIOJIOKEeHUe, HaBurauus u asmkeHue 1mo GPS-koopauHa-
TaM B PeaJIbHOM pPEeXHME BPEMEHU;

— TOJIOCOBbIE M BU3YaJIbHbIE TOACKA3KW MPU JABMKEHUH IO Maplii-

pyTy;

— TOJIb30BaTeJIbCKOE PeIaKTUPOBAHKUE JOPOXKHONW 0OCTaHOBKMU;

— obHosneHue nHpopMmauuun (ITO, KapThl, H1OopoXHasi 0OCTAHOBKA,

Mpo6kun) 1o ATEpHET N MOOUITLHOM CBSI3M.

Mg City Guide nMeroTcs cienylone KapThl:

1. BecrinatHble (IJ1s1 3aperMCTPUPOBAHHBIX MOJIb30BaTeNIei): aBTOA0-
pora E105 (Mocksa — C.-IlerepOypr), C.-IletepOypr u JIenuHrpaackast
obmactb, MockBa u 00jacTh, cxeMa gopor EBponbl u A3um, DCTOHMS.

2. JInuensuonusie: Ouunganmousa, TamnmuH, noporm Poccun, Kape-
s, BraguBocTtok, MypMaHCK U 00J1acCTh.

IMTporpamma City Guide HeCKONBbKO yCTyIaeT IO KayecTBY M300pa-
XKEeHUI KapT (cM. puc. 4.5) U KOJMYECTBY KOHTPOJMPYEMBIX MapameT-
poB (o gatunkaM) HABUTEJL, ogHako objiagaeT BCTPOEHHON CUCTe-
MOW 3arpy3kKu U OOHOBJIEHUSI MH(pOPMALUU 1O aBTOMOOWJIBHBIM MPO-
O6KaM, a TakKke BO3MOXKHOCTBIO CAMOCTOSITEJTLHOTO PEeTaKTUPOBAHUS
KkapT. Ecim mo ncnonp3oBanmio MHTepHET I 3TUX IeJIeil HeT 0COOBIX
omnuuii ot peweHuit Komnanuu CMUIMHK (cm. pasn. 4.2.3), To B
JacTu MoOWILHOM cBsi3u pemieHue B City Guide moctaToyHO MHTEpeC-
HOe U MHoroob6elaolee (cM. pasa. 2.6). CyTb 3TOTO pelleHusT 3aKIi0-
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YyaeTcd B TOM, YTO UCTOYHUKAMU ONEepPaTUBHON MH(MOPMALIMK O TOPOXK-
HO¥ 00CTaHOBKE SIBJISIOTCSI CAMU YYACTHUKM JABVKEHMS, TIOCKOJIBKY HU
TUB, H1 DOpOXHBIE CIYKObI, HU MIpUM, HU paano, Hu MHTepHeT
KaXIblii B OTHEIbHOCTU HECIIOCOOHBI MPEeIOCTaBUTh MHOOpPMAIIMIO O
JEACTBUTEIBHOM COCTOSIHUM aBTOMOOMJIBLHOIO MOTOKA (10 HEKOTOPhIM
OIlEHKAM HaIeXXHOCTh HAHHBIX 3TUX CIIy:KO HeBeIMKa W COCTaBIISICT
okoso 50%).

Hrak, cornmacHo koHuenuuu npoekta ITPOBKWM HET, kaxnmbrii
VYACTHUK IBUKEHUS IOJKEH MMETh Ha OGOPTY TPaAaHCIIOPTHOTO Cpelc-
tBa GPS-HaBuratop m MooOunabHbIN TeaedoH ¢ GPRS-kanamom s
MOAACPXKKM JBYCTOPOHHEH aBTOMAaTMYECKOW CBSI3U B 3allaHHOM
pexXuMe C cepBepoM pa3zpaboTumka (www.probki.net). ITockonbKy
JaHHBIE O CKOPOCTHM IBUKEHUs, TOJIy4aeMble OT KaXKIOro yJacTHHKa
¢ noMoliplo GPS-HaBuraropa, SIBASIIOTCS JOCTAaTOUYHO 3(DOEKTUBHBIM
KpUTEpHEM OIIEHKN COCTOSTHHUS aBTOIOPOXHOIN 00CTaHOBKM, TO 0Opa-
0OTKa 3TUX JAaHHBIX Ha cepBepe pa3paboTuMKa C YYETOM JPYrUX
WCTOYHMKOB HWHGopMaluy (Hampumep, YINOMUHABIIMXCS  BBILIE
CJIyX0) IT03BOJISIET BHOCUTH 00Jiee MOCTOBEpPHBIC M3MEHEHUSI B HABU-
TallMOHHBIE KapThl KaXXIOTO YYaCTHUMKA IBWXEHMS IO COCTOSTHUIO
TPAHCIIOPTHBIX MTOTOKOB ropoja. TakuM obOpa3oM, cxeMa pear3aluu
koHuenuuu City Guide Beirsgaut cieaytoium oopazom: GPS/GPRS/
Wutepret/GPRS/GPS. B atoit cxeme kom6uHauuss GPS/GPRS pea-
JIU3YeTCsl BO MHOTMX KOMMYHUKaTopax (Hanpumep, komnanuit HTC,
Eten u 1p.), KoTophie 1O IIeHEe MPAKTHYECKN paBHBI CyMMapHON CTO-
umoctu GPS-HaBuratropa u MoOwibHOro TteiedoHa. B pesynbrare
noJiyroparonoBoil akcruryatauuu cucrembl City Guide ee paspabort-
YUKHM, KpOME TEXHWYECKHMX BOIIPOCOB, IPHILIM K HEOOXOTUMOCTH
yueTa CAeayrlIuX Mmpobiem:

1. KoH(puaeHIMaAbHOCTh — 3TOT BONPOC HOCUT ABOSKHUM Xapak-
tep. C OMHOI CTOPOHBI, €CTh MOJIB30BATENIN, KOTOPEIE BO3MYIIAIOTCS
TeM, YTO IS TOJYYeHUSI JAaHHBIX O TIPOOKaX OHU BBIHYXKIEHBI TIepe-
JaBaTh MHMOpPMALIMI0O 0 COOCTBEHHOM MECTOIOJIOKEHUU, YTO MOXET
paccMaTpuBaThCs KaK BMeEIIaTeIbCTBO B WX JJUYHYIO XU3Hb. Bo-Tiep-
BBIX, IIJIsSI BJIAIEJIBIIEB COTOBBIX TeJIe(OHOB pacCUYMTHIBATh Ha «Teorpa-
(pryeckyo» KOHOUAESHIMATLHOCTb HE TPUXOAUTCS, MOCKOJBKY Cep-
BUCBHl MO OTCJIEXKMBAHUIO MECTOIOJIOKEHUSI abOHEHTa IOCTAaTOYHO
pacripocTpaHeHbl W B YCJIOBUMSAX HaIllel CTpaHBI 3T MaHHBIE MOTYT
OBITh MCIIOJIL30BaHbI U 0€3 corjlacusi aboHeHTa. Bo-BTOphIX, KoMIIa-
HUS-pa3paboOTUMK TapaHTUPYET COXpaHEHUE KOH(UIEHIIMATbHbIX
JAHHBIX O MECTOTOJIOXECHNN KIMEHTAa M HETOCTYITHOCTh MX TPETHUM
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Hecteposa nep. [I(w_leneacmn uopora]
i‘i il Bt Y ]
a) 6)
Puc. 4.5. NMcesgo 3D (a) n 2D (6) nsobpaxeHne kaptbi B nporpamme City
Guide

quuaM. KpoMe Toro, mojb3oBaTesib MOXET 3apeTMCTpUPOBATbCSl Ha
caiiTe mox J0OObIM BBIMBIIIJIEHHBIM UMEHEM — JUISI CUCTEMBbl BaXKeH
ToJIbKO ero ID.

Hpyras (OoJbluas) MOJIOBUHA IOJb30BaTeel, BKJIIOYass U TpaHC-
TMOPTHBIE TIPEANPUSTUSI, BbICKA3bIBAIOT MOXEJaHUSI O JOCTYIe K IaH-
HBIM IO MHAMBUIYaJbHBIM KJIMEHTaM. B yacTHOCTM, MX BbICKA3bIBAIOT
OpraHW3aIu, Kealollie OTCIEXKMBATh IMEepeMeIIeHUsI COOCTBEHHOTO
TpaHCIIOpTa; IPYINbl KJIMEHTOB, KOTOPbIe XOTeIN Obl BUAETh B3aMMHOE
pacrojioXxeHue Apyr Apyra d, HaKoHell, IIPOCTO POACTBEHHUKHU U 3Ha-
KOMbI€, KOTOpbIE TakXe XOTeJM Obl 3HaThb O MECTOIOJOXEHUU IpYyT
JIpyra Ha KapTe ropomna.

2. IIpsambie 3aTpaThl Ha Tepenavy «IIPOOOYHBIX» NTAHHBIX HE3HAUM-
TeJIbHBl M3-32 UX MaJOro odbheMa — BCEro HECKOJbKO KWJIOOAWT 3a
CeaHC M, KaK IMOKa3bIBaeT OITBIT, B TEUEHHUE yaca IepeaaBaeMblii 00beM
He mpeBbimaeT 100 KO6aiiT, 4yTo mpu cpelHMX paclieHKax Ha Iiepenady
MH(pOpMaLUM COCTaBJIsIeT MeHbIlle ofHOro pyossd. Eciau mpuHsSTh, 4yTO
CpedHMIA TI0JIb30BaTe/b MPOBOAUT 3a pyJjieM 3...4 yaca B JIeHb, TO 3a
Mecsl 3To cocTaBUT nopsiaka 30 py6. Eciu yyuThiBaTb U CTOMMOCTb
MOAKJIIOUEHUM, 4TO, Halpumep, B ciaydyae MeragoHa COCTaBJISIET
0,7 py0., TO TIpn YacTtoTe OOHOBJICHUS 5 MMHYT Ha BOCCTaHOBJICHUE
CBSI3M B TeUYEHME 4Yaca IpUIETCd MOTpaTUTh okono 10 pybueit. ITos-
TOMY, C LeJIbl0 MMHUMM3ALUU 3TUX PACXOAO0B, B IpOrpamMme Ipeayc-
MOTpEHa crielMaabHas OISt «YepKuBaTh HMHrepHeT-
COeMHEHMEe», KOTOpasi TEOPETUUYECKU ITO3BOJISIET MCIOJIb30BaTh BCEIrO
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OIIHO MOJKJTIOYEeHME B TeUeHWe JHS (Ha caMOM JieJie HeCKOJIbKO OOJIblIIe,
MOCKOJIBKY KauecTBO MTOKphITHST GPRS cepBuca BecbMa HEOTHOPOIHO).
Heobxomumo Takke YIMTBIBATh, YTO KOJMUYECTBO COCTWHEHNI 3aBUCUT
OT KOHKPETHBIX HACTPOEK MOOMJIBHOTO YCTPOMCTBA M OIEPallMOHHOM
CHCTEMBI, TIO3TOMY B KaXXIOM OTHCIHHOM CJIydae STOT BOIIPOC pella-
eTCsl UHIWBUIYAJIBHO.

3. CroumocTtb cepuca. Ceituac oH OecruiaTeH U, Kak 3asiBJIsIIOT pa3-
paboOTYMKM, TI0KA KadyeCTBO MJAHHBIX HE JOCTUIJIO HEOOXOIUMOTO
YPOBHS$I, TOBOPUTh O KOMMEpPLIMAIU3AUM MIPOEKTa BOOOIIE HE MMEET
cMbIcia. Bce 3aBMCUT OT TOro, HaCKOJBKO OH OyAeT YCITELIHO pa3Bu-
BaThCs, KaKoe KOJIMYECTBO ITOJIb30BaTeseil (BomuTeseit) OyayT exe-
JHEBHO MPUHUMATh B HEM Y4JacTHe, MOSIBATCS JIM aJlbTepHATUBHbBIC
WCTOYHHMKM JAHHBIX, KaKoBa OyIeT UX CTOMMOCTD U T. TI.

4.4. Npoext MOHUTOPUHI

OTOT NMPOEKT sIBAsIeTCS YyacTHbIM ciydyaeM npoekta [IPOBKW HET
(pazn. 4.3). Ero cyTb 3akjtoyaeTcs B MPeaoCTaBI€HUU YCIYTU MO 0TOO-
paxXeHHUI0 Ha 3JIEKTPOHHOM KapTe MECTOIOJIOKEHMUST 00beKTa M MCTO-
puM ero mepeMmelleHus1 B BUAE TpekKa (cjaeda) ¢ BO3MOXHOCTbIO MO3U-
LIMOHMPOBAHMS 1O MECTY M MO BpeMeHHU. BocCIoab30BaThCs MOHUTO-
PUHIOM MOTIYT BCE€ 3KejalolllMe TPpU YCJIOBUU HUX JOOPOBOJBHOTO
corjacusl M XeJaHus, Hampumep, OMCIIeTYep TPAHCIIOPTHOIO Mpen-
MPUSTUS, XKeJalolUil mojlydyaTh OnepaTUBHYIO UH(OpPMaLMIO O Tepe-
MEIIEHUSIX CBOMX aBTOMOOWIIEH (cM. pasa. 2.6); pomuTeNn, KeIalolme
3HAaTh MECTOIOJIOKEHNE CBOMX MIETEl; JIFOOMTEIN XUBOTHBIX, KOTOPHIE
XOTeJIM Obl MMETh BO3MOXHOCTh HE TOTEPSATh MU OBICTPO OTHICKAThb
CBOMX YETBEPOHOTMX WICHOB CEMBbHU; ITPOCTO NIPYy3bsi, KOTOPHIE XOTSAT
WMETh TOMPOOHYI0 WH(OPMALIMI0 O B3aWMHBIX TIEPEeMEIICHUSIX B
ropoie M 3a ero IpeaesiaMu; TPUOHUKM, OXOTHUKM, TYPUCTHI, MCKa-
TeJIW KJIAIOB U MPUKIIOYEHUI, T. €. 0OYeHb MHOTME KATeTOPUU Tpax-
JIaH Y OpraHu3alyi.

Hoctyn x ycayre MOHUTOPUHI npousBomutcsa clieayroluMu
criocobamu:

— B UHTepHeTe Ha caiite http://www.probki.net/;

— B nporpamMe City Guide, ycraHoBieHHo#t Ha TIK wunu KIIK,

ocHalleHHbIXx GPS-mipyeMHUKOM, a Takxke Ha JIpyrue YCTpomc-
TBa ¢ ¢pyHkuueir GPS/GPRS;

— B 00bIYHOM MOOUJIbHOM TenedoHe ¢ WAP-mocTyroMm K caity

wap.probki.net.
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Yro ke KacaeTcsl MporpaMMHO-aIMmapaTHbIX CPEICTB, TO MOCTYI K
ycnyre MOHUTOPHUHIT obGecnieunBaeTcst 1js1 MOJb30BaTeNed IMPO-
rpammbl City Guide, KoTopble MOTYT MoJy4aTh JaHHbIE O COOCTBEHHOM
MepeJBUXKEHUN 0 TOPOAY M paspeuiaTb MPOCMOTP 3TUX AAHHBIX IpY-
TMMU T10JIb30BaTe/ISIMU, 3aperMCTPMPOBAHHBIMM Ha caiiTe http://www.
probki.net/. Bo3aMOXHOCTb JJISI MOHUTOPUHIA MPEIOCTABISIETCS TaKXkKe
Bragenpiam ycrpoiictBa TR-101/102 kommaaun GlobalSat, mpencras-
nsonero coboit kKombuHammio GPS/GPRS m mepenatomero Kxoopmu-
HaTbl O TEKYIIEM MECTOIIOJIOXXEHUM OOBEKTa C 3aJaHHOM 4YacTOTOM Ha
cepBep cabita http://www.probki.net/. Ilepen perucrtpamueit TR-
101/102 Ha caiiTe OHO MAOJZKHO OBITh IIPEABAPUTEILHO HACTPOCHO
(3amporpaMMHUpOBaHO) TP MTOMOILIY TTPOTpaMMBbl, BXOASIIEH B KOMII-
JekT mnoctaBku. OueBugHo, uto BMecto TR-101/102 MoxeT OBITh
HCIIOJb30BaHO JI1000e apyroe ycrpoiicTBo ¢ ¢pyHkuuneit GPS/GPRS c
ycTaHOBJIEHHOI Ha HeM Iporpammoii City Guide.

4.5.TUC Pycca n npoekt HAPUCYN KAPTY

Orta mporpamma, paspaboraHHas 3A0 «Pycca» (www.gisrussa.ru)
115t Pocket PC, cunTtaercst omHOM M3 caMbIX OBICTPHIX B MUPE: €€ KapThl
3aHMMaAIOT B IMOJITOpa-IBa pa3a MEHbIIIE MecTa B MaMsITH, YeM, HaIlpu-
Mep, KapThl (upMbl Garmin, cdopMar KOTOpPBIX MOIIEpPKUBAaETCS B
nporpamme. Bece kapThl Poccum, BKiTtouast moapoOHbIe KapThl MOCKBHI,
Camapsl, C.-Ilerepoypra u TonbATTU, MOCTOSIHHO OOHOBISIIOTCS U
3aHMMAIOT Ha HocuTele B cymMme okojo 130 Moaiit. Bbaarogapst
ucnosb3oBaHuo cucteMbl Unicode MOMHOCTBIO peliaeTcsi mpoodsiema
COBMECTUMOCTU KOAMPOBOK HaAMUCEN Ha KapTax, B TOM YuUCJe U MHO-
rosizblyHbIX. [TpuMepsl nzobpaxeHus kapt B [TMMC Pycca npuBeaeHbI
Ha puc. 4.6.

Menio «Hactpoiiku» mporpaMMbl COCTOUT U3 YEThIPEX ITYHKTOB:

«Bug» — BBIOOp sI3BIKA: PYCCKUI U aHTIMNCKUIA.

«Kapra» — BBIOOp peXMMOB OTOOpaKeHMsI KapThl U €€ OOBEKTOB:
«IToka3bIBaTh MECTOMOJIOXKEHUE Ha KapTe» (YEPHBIM TPEYTrOJbHUKOM);
YCTaHOBKa peXuma BpallleHUs1 KapThl; «Iloka3plBaTh HampaBJieHHUE Ha
TOUKY» (B BUII€ KpAaCHOI JMHUM), 3alIUCh TpeKa U Jp.

GPS — BBIOOp THIIA TIPOTOKOJIA U 3J1eMeHTOB cBsI3u ¢ GPS-mpuem-
HUKOM, BKJIIOUEHME/BBIKJIIOUEHUE Jor-gaitia u Ap.; npu padote C
Bluetooth amantepom KIIK pekomeHmyeTcs HE MCIOIb30BAaTh OIMILIMIO
«CoeIUHATBCS C TIPUEMHUKOM Yepes».
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Puc. 4.6. Okna T'NC Pycca

290 wc

«EauHuubl» — BbIOOP €IMHUIL U3MEPEHMST PACCTOSIHUSI U CKOPOCTH,
BBICOTBI M INIyOUHBI, a3UMYTa U TUIOLIAIN.

Hpyrue aneMeHThl uHTepdeiica (ctpaHuubl «Kapra», « CmyTHUKU»,
«[lyreBbie TOUKM», «JlaTUMKW», BCIUIBIBAIOLIME MOACKA3KM W AP.)
MpPaKTUYECKU ITIOJHOCTBIO MAeHTUYHBI ¢ mporpammoii HABUTEI u
OTJIMYAIOTCS KOJMYECTBOM JAaTYMKOB M HACTPOEK, OTCYTCTBUEM
peXuMa aBTOMATUYECKO MPOKIAAKM MaplIpyTOB M ydyeTa aBTOMO-
ounbHbIX TPo0oK. AHanoruuHbl ¢ HABUTEJI u cucremHbie TpeboBa-
Hus: Pocket PC 2002, 2003, Windows Mobile 2005 u 2006; npoto-
kol NMEA-0183, SiRF, Garmin 1 uaeHTUYHbIE 3JIEMEHTHI CBSI3U C
GPS-npueMHUKOM; Te Xe BUIEOPEXUMbI, 3a UckIoueHuemM QVGA
(240 x 320).

Pazpabotunku 'MC Pycca BbICTYNUIM MHULIMATOPAaMU UHTEPHET-
npoekta HAPUCYWM KAPTY, HampaBleHHOrO Ha OGHOBJICHMSI U
YTOUHEHHUS KapT caMuMmu Tojb3oBatensimu GPS-cuctem. CornacHo
3TOMY MPOEKTY TMOJYYEeHHbIe OT TMOJIb30BaTesIell TaHHbIE MOCTYMNalT B
Buae (aiyioB B MYyHKT MEepBUUYHON 00pabOTKM, INie OHU COPTUPYIOTCS
Mo TIPUHAMJIEXXHOCTU K OIpelesIeHHBIM HOMEHKJIaTypHbIM HOMeEpam
KapT M TiepelalTcs BeayllMM, KOTOpble IPOXMUBAIOT B Mpeaesax
CBOEro KBajapaTa M 00JagaroT HeoOXoauMoil MHGOpMalueil O CBOEH
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MECTHOCTHU. Beayimm MokeT ObITh KaXKIblii aKTUBHBIA YYACTHUK IPO-
€KTa, UMEIOLIMIA OTBIT CAMOCTOSITEIbHOM paboThl MO peAaKTUPOBAHUIO
KapT U XejaHue pabotaTh. Ilociae mepBUYHOI MPOBEPKU IMOCTYIMUB-
LIMX JTAHHBIX OHU MCIIOJB3YIOTCS KaK STAJIOHHbIE MPU KOPPEKTUPOBKE
CYIIECTBYIOIINX Kapr.

Ilocie HakoIJIEHUST OIpPENeIeHHOTO KOJIWYecTBa OOHOBIEHHBIX
JAHHBIX BCE€ KapThl KOHBEPTUPYIOTCS B KOHEYHBIM (popMaT M BBHIKIIA-
IOBIBAIOTCSA Ha CTpaHMIIe 3arpy3ku. Kpome maHHBIX OT IOJIb30BaTeei
GPS-cucrteM, npu KOppeKTUPOBKE KapT MPUMEHSIOTCS BCE ajibTepHa-
TUBHBIC CITOCOOBI ITOJIYYEHUST TOIOJHUTEIbHON WHMOpMalMU: daH-
HBbIE CITYTHUKOBON CBEMKM, MPUOOpETeHHE HEOOXOTMMBIX TOIOTpa-
(pryeckmMx maHHBIX Y OpraHu3alMil, UMEIOIINX BO3MOXHOCTU M TpaBa
Ha MoAoOHbIe BMIBI ACSTEIbHOCTM, MaHHbIE M3 IPYIMX MCTOYHUKOB,
KOTOPbIE MOXHO 3aKOHHO MOJIYYUTh WM MpuobpecTtu. B aTy Katero-
pUI0 BKJIIOYAIOTCSI BCE, KTO TaK UM MHAYe MTOMOTAaeT MPOEKTY XUTh U
pa3BUBATHCS: CITOHCOPaM, MPOrpPaMMUCTAM W IPYTUM ITOOPOBOJIBLHBIM
TMTOMOIIHUKAM.

B pamkax mpoekta HAPUCYM KAPTY paspa6orunkamu ['MC
Pycca opraHusyercst OecriiaTHBIN 3a04YHBIN y4eOHBINM Kypc MO camo-
CTOSITEJTLHOMY pedaKTUpoBaHUIO KapT. Kypc coctouTt m3 mecsTu JieK-
Uil 1 paccuuTaH Ha HayMHAIOIIUX Iojb3oBateiael GPS-cuctem. OH
COIEPKUT BCIO MH(POPMALIMIO HE TOJBKO ITO0 CAMOMY IIPOLIeCCY pelak-
TUPOBAHUSA, HO M TIO BCEM HEOOXOAMMBIM OCHOBaM KapTorpacdpumu.
Ilocne okoHYaHMS Kypca KaXIblii ero Y4aCTHUK CMOXET YBEPEHHO
paborath B KaptorpaduueckoM pegakrope GPSMapEdit, pazouparbcs
B MPUHLIMIIAX KapTorpaduu, OpUeHTUPOBATHCS B CIeMPDUUYECKUX Tep-
MMHAaX ¥ CTaThb IIOJHOIIPaBHBIM YyYacTHMKOM mpoekta HAPUCYH
KAPTY.

4.6. PocketGPS Pro

OTa mporpamma paspaboraHa Kommnanueir MaklleHTp 1 npeagHa3Ha-
yeHa IS CUCTEM CITYTHMKOBOI HaBUralMu Ha 0a3e KapMaHHBIX KOM-
netotepoB Pocket PC u koMmmyHukaropoB. B 3Toii mporpamMmmMe UCIOJb-
3yeTcsl OlHa M3 JIYYILIMX 3JIEKTPOHHBIX KapT MOCKOBCKOIO pPervoHa,
coznaHHoi KommnaHueir I'eonieHTp-KoHcantuHr. baza maHHBIX KapThl
conepxuT cBeneHus o 6ojee yem 5000 yauiax MoOCKBBEI M TTOJIMOCKOB-
HbIX ToponoB (Xumku, Jrobepiisl, [Tonoabck U Ap.), HOMepax JOMOB,
nepeKkpecTKax 1 pasBsizkax, cTaHLuusx Metpo, A3C, MarasuHax 1 Maccy
JIPYTOM 1OJIe3HOM MH(MOPMAIIUN.
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Kapra ominyaercs HeOGoJbIIMM pa3MepoM haiisia, MoapoOHOI AeTa-
Ju3anuMeil (BIUIOTh O OYEPTaHUS OTHAEIbHBIX JOMOB) WM KPaCOYHBIM
oopmiaeHrEM J0pOXHOM ceTh (cM. puc. 4.7). O0beKTHI (YIHULBI, JOMA)
M300paxalTcsl B CTPOIOM COOTBETCTBMM C BBIOpAaHHBIM MaclUTaOboOM,
He Teperpyxas kapTty. Ha3BaHMs He MepeKkpbIBaloT ApYr Apyra U He
3arpoOMOXIAIOT KapTy MpHU ee MacliTabMpoBaHUU. ATIMUHUCTPATUBHbIE
U XKWIble 3M1aHUs 0003HAYeHbl pa3HbIMU 1LIBETAMM, a MECTOIOJIOXEHUE
U HampapjieHWe JBWXEHUS — MaJeHbKMM aBTOMOOWIbYMKOM. Ilpu
HaXkaTMu Ha pOMOMK B LIEHTPE KapThl MTOCIEI0BAaTEIbHO OTOOpaKaloTCs
CKOpPOCTb, BpeMsI M pacCTOsIHME 0 KOHIA MaplipyTa, IjaHucdepa
CIIyTHUKOB W WHAMKATOP YPOBHS 3apsiia akKyMYJSITOpHOI Oarapeu
YCTpPOMCTBA.

IIpu HaxkaTuyM Ha 3KpaH BBI3BIBAETCSI AUATOTOBOE OKHO, B KOTOPOM
BBIOMpaeTCsl mapaMeTphbl B pa3IMUHbBIX pexkUMax paboThl: MOUCK (Oosiee
450 ThIC. OOBEKTOB aAPECHOTO MOUCKa (pailoHbI, YIULIbI, 1OMA) U OKOJIO
20 ThIC. 00BEKTOB MH(PPacTpykTyphl (A3C, Kade, Mara3uHoB U T.11.)),
aBTOMaTWJecKas IPOKJIagKa MaplipyTa ¢ y4eTOM IpoOOK (MCIIOJIB3Y-
eTcs 0aza maHHbIX koMnaHuun CMMWnuHK — cm. pasn. 4.2.3), ycra-
HOBKa 3aKJIaIOK W WX CBOMCTBA (THIIBI, IIPHOPUTETHI, TIPUKPEIICHHEIC
3BYKOBBIE (haifyIbl), TIPEOyNpeXAcHUS O MaHeBpaX BH3YyaJbHBIMU U

Puc. 4.7. UsobpaxeHunst kapTbl B PocketGPS Pro
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TOJIOCOBBIMU TIOICKAa3KaMU TIPY JIBMXKEHUU IO MapLIpyTy (BKJIIOYast
roJIOCOBbIE Ha3BaHUs YJMIL IO IYyTU CJIEAOBaHMS), S3bIK MHTepdeiica
(pycckuii U aHTJIMACKUIA) U Ap.

K mocromHcTBaM MporpaMMbl MOXHO OTHECTU BBICOKYIO CKOPOCThb
MPOPUCOBKM KapThl, XOPOIIYIO0 KOOPAWHATHYIO TIPUBS3KY, ICTaTbHEIC
CXEMBI BCEX TOPOXHBIX Pa3BSI30K M BEICHUE XYyPHAIIOB ITepeMEIeHUS
aBTOMOOWJIS.

BapuaHTel pasmemieHuss (paiioB TIporpaMMBbI:  KapTa  IMaMsITH
Compact Flash, SD, MMC; BHyTpeHHsS1I 3Hepro3aBucuMasi I1aMsTb
KIIK (RAM — Storage); BHyTpeHHsIs1 3HeproHe3aBucums mamsatbe KITK
(FlashDisk). Tpeo6oBanus k mamsatu KIIK: onTumanbHBIA pasMep CBO-
6onHo#t mamsTu nporpamMm (Program memory): 22 Mo6aiita (MMHUMAJIb-
HbIl 00beM — 12-15 Mo6aiiT).

4.7. NanmfrNCGPS

Ota nporpamma paspaboraHa komraHueit Kubepco u Takxke mpen-
HaszHavYeHa IJIsT KapMaHHBIX KOMITBIOTEPOB M KOMMYHHMKATOPOB.

B Heili ucmonb3yeTcs BeKTOpHas KapTa COOCTBEHHOM pa3pabOTKU
(puc. 4.8). ITo kauecTBy M300pakeHUsI OHA NMPUMEPHO OAMHAKOBA C
ropoackumu Kaptamu cuctembl City Guide (cMm. puc. 4.5) u 3aMeTHO
yctyrmaeT HABUTEJ u PocketGPS Pro. Kpome toro, B Heil nuMmerorcst
Mpo0sieMbl C Ha3BaHUSIMM OOBEKTOB MPU MacIITaOMPOBaHUU, KOTOpPOE
ABTOMAaTUYECKW MEHSIETCSI B 3aBUCMMOCTU OT CKOPOCTHU JBMXKEHUS: MPU
VBEIMYEHUHM — MAacIITad yBeTMUMBACTCS, a TIPU CHIDKEHUHN — YMEHb-
maetcst (6ojiee geTajgbHOE OTOOpaxkeHue KapThl). 3aMeueHO, YTO TpU
JIBUXeHUU ¢ Oosbloit ckopocThio (100...120 kM/4yac) mporpamMmma He
yCIieBaeT 3a TepeMeIleHNeM aBTOMOOWIIS.

B 06a3y naHHBIX KapThl BKJIIOYEHbI HE TOJIbLKO BCE YJIMIBI M JOMa
ropojaa, Ho M aBTO3aIlpaBKU, Oaphl, peCTOpaHbl, OAHKMU, allTeKu, 0OJIb-
HUILIbI U APYTUE MOMOOHBIE OOBEKThI, KOTOPbIE OTOOPaXaloTCs Ha KapTe
CIelIMaJIbHBIMM UKOHKAMM (3HAYKaMM) U KOTOPbIE MOXKXHO OTKJIIOUMTh
JUIST yCKOpeHUsT paboThl. KOCHYBIIMCH CTUIIYCOM KaKOro-HUOYIb IoMa
Ha KapTe, MOXHO NpPOYMTaTh €ro ajapec BHU3Y dKpaHa, a Npu OoJjee
JUTUTEJIbHOM HaXXaTUM — BbI3BaTb MEHIO U BBECTU €ro B 3aKJIAAKY IOMI
HasBaHWeM Tuma «JIoM», «Pabota», «baza» (B TOM 4mucie OBOIIHAS U
BOEHHAs) M T. I., YTO BIIOCIICACTBUUA MOXKET MPUTOIUTHCS IJIST OBICT-
poro 1moucka o0beKTOB (0e3 BBOIAa KaXXAbIi pa3 UX aJpeca BPYUHYIO).

Kak u B OOJbIIMHCTBE pacCMOTpeHHBbIX Mporpamm, B [TaamMI'MC-
GPS mpemycMmoTpeHa M cHCTEMa TOJOCOBBIX MOACKA30K, BKIIIOYAs U

225



Kapnawyk B. U.

&«
D

«COJIOH»

(: E:%j E’j f‘- ! |§1.--\.u.

-

! 7!‘%
L . P& «f OFF JTH P s

Puc. 4.8. UsobpaxeHuns kaptbl B ManmfrMCGPS

MpeAyIpeXXIeHNsS O TPEBBIIICHUN JOMYCTUMOUM CKOpPOCTH, €CIId OHa
OblJla yCTaHOBJEHA B HACTPOMKAxX [IJIs JaHHOIO ydacTKa MapllipyTa,
KOTOPBIM, KCTaTH, MOXHO ITPOKJIAAbIBATh B aBTOMATUYECKOM pPEXUME,
ogHaKo 0e3 ydeTa IpoOOK.

4.8. MporpamMmsi ansg MOOUNbHbIX TenedOoHOoB

IlepeuncnsemMble HUXE MpOrpaMMbl MpeaHa3HAYEHbI UISI MOOWIb-
HbIX TesiehoHOB Ha 0ase ruiatrdopMbl Symbian (HecKoibKO mepepabo-
tanHasi OC KIIK Psion (paza. 3.13)) nasg pabotsl ¢ BHemtHuM GPS-
npueMHukoM depe3 BlueTooth coenmuHeHue (Marepuan B3ST Ha caiiTe
GPSinfo.ru.).

1. AKMTrack (http://home.comcast.net) nnsa TtenepoHoB Nokia
60 cepuu K (puc. 4.9); KapThl He BXOIAT B KOMIUIEKT IIOCTaBKHU, OMHAKO
JUISL 3TOTO MOIYT ObITh MCIIOJIb30BaHbl OTCKAHMPOBAHHBIC BAaPUAHTBI
OYMaXXHBIX KapT C IIPUBA3KOM K MX YIJIOBBIM TOUKAM.

2. Powernavigation (http://www.symbianware.com) sl TeaedoHOB
Nokia 7650, 3650/3600, 6260, 6600, 7610, N-Gage/N-Gage QD,
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_bay?7 gif E_

-bayZ? qif Ii_

Puc. 4.9. OkHa nporpammbl AKMTrack

Siemens SX1 u Sendo X (puc. 4.10). Dra mporpamma cunTaeTcs Haubo-
Jiee COBEPIICHHOI: OHA CONEPXMT BJCKTPOHHBIA KoMIac 1 obecIedyn-
BaeT MPOCMOTP TpeKa M IMOJOKEeHNEe CITyTHUKOB, a TaKKe OTOOpakeHre
TEKYIINX KOOPAWHAT W peHaKTHPOBaHWE OTCKAHMPOBAHHBIX KapT B

Puc. 4.10. OkHa nporpammbl Powernavigation
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Latitude 473207 14H
Longitude 01903.9324E
Speed D.00km/h
LCourse 0.00°
fltitude F88.00m
Options EXit [Options Back

Puc. 4.11. OkHa nporpammbl GPSMAP

pemakTope COOCTBEHHOM pa3pabOTKM C TIOCTeAyIoleil TTPUBSI3KOM

HEMMOCPEACTBECHHO Ha TCJIC CbOHG .

(1

New search

Favorites

B8 cCommunicate

Options Exit

Puc. 4.12. Oxkna nporpammsi Wayfinder MobileNavigator
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3. GPSMap 2.00 by Viking GPS (http://www.nokia-6600-software.
vikinggames.hu) mra renedponoB Nokia 3650, Nokia 6600, Nokia 7610,
Nokia 7650, Siemens SX-1 (puc. 4.11); GyHKIMOHAIBHO aHAJIOTMYHA
Powernavigation, ogHaKO HECKOJbKO HEyd0oOHa IpU MPOBEICHUU IIPU-
BSI3KU KapThl.

4. ipyrne HaBUrayunoHHbIe NporpaMmsl

4. Wayfinder MobileNavigator (http://www.wayfinder.com) ms
Tesie(hOHOB

Nokia 3650, Nokia 6600, Nokia 7610, Nokia 7650, Siemens SX-
1 (puc. 4.12); otnnyaeTcsi OT BbILIENEPEUUCTEHHBIX HaIUuueM (pyHK-
muu Turn-by-turn navigation (IIpokijagka MapllipyTa); Ha caiiTe IIpo-
rpaMMbl UMEIOTCSI KapThl Aj1s1 3anagHoii EBpoIibl.
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5. Kaptorpadpunueckum pepgakrop GPSMapEdit

KonupoBaHue U pa3MellleHre TaHHBIX MaTepuaaoB Ha Web-caiiTax M ApYrux
H 5 { CMMU 6e3 nmucbMeHHOTO pa3pellieHUs peaakluy MpecienyeTcss B aiMUHUCT-
) PaTUBHOM M YTOJIOBHOM TIOpPSIIKE B COOTBETCTBUU C 3aKOHOM PD.

IIporpamma TIpemHa3HayeHa I TIPEIBAPUTEIHLHOIO IPOCMOTPA,
CO3IaHWS U PeTaKTUPOBAHUS BEKTOPHBIX KapT B Pa3IMYHBIX KapTorpa-
druecknx ¢popmarax. OO0I1IYyI0 MHPOPMALIMIO O CaMOI ITporpaMMe U ee
MOCJICAHIOI0 BEpCHIO MOXHA HalTH Ha caiiTe ee aBTropa KoHcTaHTHHA
lanuuckoro (www.geopainting.com).

CTOMMOCTh OIHOM JHWIIEH3WW TpOoTrpaMMbl IS TpaxXmaH Poccum
coctasisgeT meHee 1000 py0. OrpanmyeHnst PyHKIMOHAJIBHBIX BO3MOX-
HOCTE He3aperucTPUPOBAHHOTO BapHWaHTa IPOTpaMMBI MTPaKTUYEeCKHU
He ckasblBaeTcsl Inpu padore ¢ popmaramu Garmin, .RUS (w1 TUC
Pycca) u .NTM (mias nporpammbel HABUTEJI HABUT'ATOP). Ipo-
rpamMMa IToKa MMeeT TOJBKO aHTJIOSI3BIYHBIN MHTepdeiic; pycudukaTop
K ee TIoCHemHell BepCHMM MOXKHO CKayaThb CO CTPAaHWYKHM «3arpys3kar»
caiita v-dorogu.narod.ru, Ha KOTOPOM pa3MellleHbI TTOApOOHEIE CBele-
HUS TI0 TIPaKTHYECKOMY MPUMEHEHUIO TporpaMMBI (aBTop Bmammmup
(v-dorogu@mail.ru)), a Takxke pycucpuxkarop kK Heil. dna Windows 98,
Windows ME, Windows NT4.0 SP6 umu Windows 2000 pexoMmeHIy-
eTcsl ucrojb3oBath O6udauoreky GDI+ (apxuB gdiplus.zip Ha calite
aBTOpa IMporpaMMbl), KOTOpasi MOMENIaeTCsl B OCHOBHYIO Marky Mpo-
rpammbl (11 Windows XP GDI+ He tpebyercst).

5.1. HacTpoiiku kapTbl U NporpamMmmabl

OkHo mnporpammbl (puc. 5.1) oyeHb TOXoxe Ha pabouyee OKHO
OziExplorer (cM. puc. 3.1). B okHe Ha puc. 5.1 moka3zaHa kapra, KOTO-
pas Tiepen 3arpy3kKoil NOJikKHa ObITh OTKaJiMOpoBaHa (MpuUBsI3aHa) B
OziExplorer (cM. pasn. 3.13). B cTpoke cocTosiHuMsSl (B HUXHE 4acTu
OKHa) cooOieHre Ready o3HauaeT roTOBHOCTb MPOrpaMMbl K paboTe ¢
kaptoii. Eciu mociie Ready crout cuMmBOJ *, TO 3TO 3HAYUT, YTO IIPHU
3arpy3Ke KapThl OBLIM TOMYIIECHBI OIIMOKM, KOTOPBIE MOXHO TTOCMOT-
peTh B XypHaje OIIMOOK, BhI3bIBacMOM KomaHmoii File/Message log.
B cTtpoke cocTosiHMSI 0TOOpakKaroTCs TakkKe TeKYIUMA MacIuTad KapThl,
KOOpAMHATHI TIOJIOKEHMSI Kypcopa M YpOBeHb AeTanu3aumu Level,
KOTOPBIN 3aBUCUT OT TEKYILETO MaciiuTaba: 4eM OH KpyIHee, TeM HMXe
YPOBEHb, T. €. TEM IMOJApOOHee KapTa MecTHOCTU. KoauuecTBO Takux
YPOBHEN MOXET HaXOOUTHCS B MpeIeIax OT ABYX IO IEBSTH.
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THCHHOE CKAA 0

I T
ot
| 8]

obGion 2 iy

Ready [ [ [Li1s000  [=Levell [Ms5e42.624' E37236 460"

Puc. 5.1. OkHo nporpammbl GPSMapEdit

HacTpoiika mmapaMeTpoB KapThl POM3BOIUTCS B OKHE Ha puc. 5.2,

T
BBI3bIBacMol KoMaHmol File/Map Properties mim KHOIKo# . 910
OKHO COJEPXKMT CJIEIYIOIIMe 3aKIaaKM:

Header (3arosioBok) — BBIOOD CIEAYIOIIMX ITapaMeTPOB:

Type set — TUIIBI JOCTYITHBIX OOBEKTOB UIST JAaHHOI KapThl: B JTaH-
HOM ciiydyae 5To HaBuraropbl Garmin m Alan Map500/Holux, mpo-
rpammbl TMC Pycca u HABUTEJI HABUTATOP.

ID — yHuKanbHbBIN 1IM(GPOBOIM MAEHTUDUKATOP KapThl (3arpy3ka B
HaBUraTop IBYX M OoJiee KapT C OAMHAKOBBIM HOMEPOM HEIOMYyCTHMA);
cocTouT u3 8 gecatnyHbix uudp 0... 9 i u3 8§ mecTHagmaTepUIHBIX
0...F, B mocienHeM ciydae Tepes HOMEPOM CTaBUTCS CUMBOJ «|» wiau L
u I; nnsg TUC Pycca u HABUTEJII HABUT'ATOP He ucronib3yoTcsl.

Name — uM$ KapTbl, HalIpuMep, HaMMEHOBaHUE pailoHa Wu OJv-

JKAMIIEero HaceJEeHHOIo IIYHKTa B JIATUHCKOM TPpaHCKpUIIIMMU C yKa3a-
HHEM BECPCHUUN U OATbl CO3JAaHUA KapThbl.
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Copyright information — maHHbIe 0 pa3pabOTYMKe KapThI.

Datum — BbIOOp reone3anyeckKoil CUCTEMbl KOOPAMHAT; PEKOMEHIY-
eTcsl ucnoJib3oBatb WGS84.

Elevation units — BBIOOp €AVHUIIBI U3MEPEHUST BBICOTHI (byT WU
METp); MapaMeTp XapaKTepeH ISl MOJIbCKOro hopMara; B HaBUTATOpax
TAPMMH Bcerna ucnoyibdyercs: Qyr.

Code page — BbIOOpP KONOBOI CTpaHULIbl, COOTBETCTBYIOIIEH KOp-
PEKTHOMY OTOOpa>K€HWIO0 CUMBOJIOB (KaK B OMEepallMOHHBIX CHCTEMAX);
o yMoJluaHuIo BelOpaH cranaapTHbI ACSII Habop, T. €. Bce CUMBOJIbI
B Ha3BaHUsIX O0OBEKTOB OyAyT 3arjaBHbiMU; B nporpammax I'MC Pycca
n HABUTEJI HABUTATOP rapantupyetrcsd noagepxka LIpUMTOB B
dopmate Unicode.

Coding Schema — xogoBasti cxema; BBI3BIBACTCSI aBTOMATUYECKU
HEMOCPEICTBEHHO 3a BEIOOPOM KOIOBOI CTPAaHUIIBI.

Map Properties 28

Header lLeveIs] Bounds] Statlstlc:s] Source] Extras]

The type set defines possible types of abjects in the map and their numeric codes

Tupe st

Unigue integer number of map.
* For Garmin maps: 8-digit, decimal [e.g. 11000204) ar hex prefised with ' letter [|0047DEEC)

ID: |

Friendly name of map. May contain any characters.

Name: |MDCKBa

Copyright infarmation: 360 "Pycca”

Dratum: WiES B4
Elevation units: beters -

The patameters affect labels visualization.
LCode page: |1251 [ANS] - kHpHnALE) ﬂ

Coding schema: European [single-byte] =

Press the button below to get file size. date, time and other attributes.

File Properties
Ok OTmena |

Puc. 5.2. OkHO HacTpoek KapTbi
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File properties — mpocMOTp CBOMCTB (haifia KapThl, BKJIIOYas pas-
Mep, ATy CO30aHus U Jp.

Levels (YpoBHu neramu3amum) — oToOpakeHUE HMEIOIIUXCS YPOB-
Hel aetanusauuu (¢pparMeHT okHa Ha puc. 5.3). Bo BHOBb co3naBae-
MO# KapTe OHM OTCYTCTBYIOT. [IJ1s1 CO3MaHmMs OYepeTHOTO YPOBHS HaXM-
maeTcs kHornka Insert before (BctaBuTh 10 Tekyiiero). B ciayyae HoBoit
KapThbl 3Ta orepanusi (opMUPYET Cpa3y JIBa YPOBHSI, UTO OOBSICHSIETCS
TeM, YTO Ha Jo00i KapTe IOCHeIHUN YpOBEHb HOJIKEH ObITh BCerma
nyctbiM, 0 yeM miacuT Haanuch NOTE: The last level should be empty.
IIpu sTOM mporpamma cama CJIEIUT 3a 3TUM YCJIOBMEM U MPOCTO HE
MO3BOJIUT CO3/1aBaTh OOBEKTHI HA MOCJIEIHEM YPOBHE.

Jns onpeneneHus Colep>XaHUsl KaXKI0ro YPOBHSI, HAUMHAsl C HyJe-
BOTO, OH BbIIEsAETCS M HaxxuMaeTcsl KHorka Change (m1s1 ynaaeHusT —
KHonKa Remove), B pe3yabTaTe yero BbI3biBaeTcsl OKHO Level settings
(Hactpoiiku ypoBHS AeTajiu3alun) ¢ AByMs MapameTpaMu: Bits — Mac-
mTab B HaBUrarope 1 MapSource zoom range — MacluTad B IporpaMmme
MapSource, KoTopble BBIOMpAIOTCS M3 IIpe[yiaraeMbIX CIMCKOB. M3
puc. 5.3 HETPYAHO BUAETb, B KAKMX COOTHOIIECHUSIX AOKHBI OBITh 3TU
napaMeTphl ISl KaXKI0ro YPOBHSI pacCMaTpUBaeMOI KapThl.

cGPSMapper (Hacrtpoiiku xkommuasaTopa cGPSMapper) — osT1a
3aKjiagka (QoOpMHUpPYETCsI B OKHE Ha puc. 5.2 mpM CO3JaHUU HOBOIX
KapThl, TOCJIe TOro, Kak Ha YMCTOM JIMCTe Oyaylleil KapThl CO3IaH TOT
WIM MHON Habop OoOBEeKTOB, BKJIOYas W YPOBHU Aetaiuszauuu. [lpu
ucnonab3oBaHuu HabopoB 'MC Pycca u HABUTEJI HABUTATOP
BKJIaJIKa KOMITWJISITOpA HEIOCTYITHA: BCE€ HACTPONKU BBITIOJIHSIOTCS
aBTOMAaTUYECKU.

Header Levels ] Bnunds] Statistics] Snurce] Extras ]

GPS zoom M apSource zaom Inzert Befare

120 m [ [under 1.2 k]

500 m Zoomi= (1.2 3 km] Remove

800m-1.2km Zoom2=2([3-8km]

2 km Zoom3=3[3 - 12 k) Change...
Skm -8 km Zoomd=4 [12 - 30 km] Q

NOTE: The last level should be empty.
NOTE 2 MapSaource zoom values for successive layer must be ascending.

Puc. 5.3. dparmeHT okHa 3aknagku Levels

233



&«

«COJIOH»

Kapnawyk B. U.

OKHO HacTpoeK KoMmwisitopa (puc. 5.4) comepXuT IOCTaTOYHO
MHOTO HAaCcTpaMBaeMbIX MMapaMeTpOB, 3HAYEHMST KOTOPHIX, KaK ITOKa-
3aja TPaKTUKa, COOTBETCTBYIOT OINTHUMAJBHEIM. B BepxHeil dactu
OKHa TpMBeIcHa CChIIKa Ha caiiT nmporpamMMmbl cGPSMapper, oTkyna
HeobOxomuMo ckaudath Free cGPSmapper land version for Windows ¢
TOCJIEOYIONIE pacaKOBKOM B JIIOOYI0 TMAIKy, OTKyJa OHa MOXKET
OBITH BBI3BAaHA TPHU TEPBOM KOHBEpTUPOBaHWU. dpyrue ImapamMeTpsl
OKHa:

Save objects as — oIIMOHAIbHBIA BBIOOP opMaTra COXpaHEHMS
ONMMCaHMil OOBEKTOB B MOJLCKOM (popMare: MpPU UCHOJIb30BAHUU
cGPSMapper crapblx Bepcuil BBIOMPAETCS BEPXHSS OMNLMUS, a IpHU
ucnonb3oBaHuu Bepcuu 0.74 U cTapliie — HUKHSIS.

TRE size — makcuMasbHbIi pazMep OJOKOB, Ha KOTOpbIe pa3OuBa-
€TCSI KapTa; 4eM MeEHBIIIe 3HauyeHHe 3TOro mapameTpa, TeM OBICTpee
OOHOBJISIETCS KapTa B HaBUTAaTOpe IMPU OMTHOBPEMEHHOM YBEIMYECHUU
obbeMa paiina camMoii KapThl.

TRE margin — 3a30op B rpagycax, KoTophlii co3gaer cGPSMapper
MEXIYy KpalHUMH OOBEKTaMU U TIPSIMOYTOJBHUKOM CO CTOPOHAMH,
napajuieIbHBIMU TIapajuleisiM M MepMIMaHaM, M OMMCHIBAIOIIMX BCE
00BEKThI, yKa3aHHbIE B UCXOIHOM (haiisie; 3HaUeHHe rapaMeTpa Bapbu-
pyetcs B nipeaeiax ot 0,000 oo 0,050.

Max elements per object (MakcuMaabHOE KOJUYECTBO 3JIEMEHTOB B
00beKTe) —3TOT mapametp, nogodro TRE size, Takxke BiausieT Ha CKO-
POCTb OTOOpPaXXEHUsI KapThl HAa AUCIUIEE HaBUraTopa; €Cii KOJUYECTBO
2JIEMEHTOB B 00BbEKTe OyneT Oosblile 3agaHHOro (127), To 00beKT OyneT
Mope3aH Ha HEeCKOJIbKO YacTed ¢ KOJIMYECTBOM 3JIEMEHTOB, HE TPEBbI-
LIAIOIIUM 33JaHHOTO.

Map is transparent (ITpo3pauHOCTb KapThl) — MOpPU BbIOOpPE BTON
onmuuu CHOPMHUPOBAHHBIN TPSIMOYTOJBHUK KapThl MOXKET TEePEeKPHITh
HEKYyIO IpYTyIo KapTy, 3arpy:kaeMylo BMECTe C Heil, 1 B TaKOM clTyJae
yepe3 OCHOBHYIO KapTy OyayT BUIHBI OOBEKTHI BTOPOIA.

Preprocessing — mipeaBapuTenbHas 00pabOTKa MaHHBIX KapThl C
BaprMaHTaMMu:
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No — 06e3 00paboTku (Kak HapHCOBaHO, TaK M IIpeoOpasyeTcs);
CKOPOCTb KOMITUJISILIUU BO3pacTaeT, HO BO3MOXKHbBI OLIMOKU OTOOpake-
HUS;

Generalization only (Tonbko reHepanuzauusi) — yAaJeHUE <«JIUII-
HUX» Y3JIOB; €CJIM, HAIlpUMep, UMEETCS TIpsMas JIUHUS ¢ 4-Ms y3JlaMH,
TO MOCJI€ ONTUMU3ALMU TTOJTYYUTCS Ta XKe MpsiMast, HO ¢ 2-Ms y3JaMu —
B Havajie 1 B KoHle npsaMmoii. Generalization+intersection (I'enepanm-
3alMd U aHAJIU3 TMepeceyeHnil) — K reHepajn3aluy 100aBaseTcs yaa-
JIeHHE TIepeceKalolnXcsl YJYacTKOB IMOJUIOHOB: €CJAM OAUH TMOJUTOH
CBOMM KpaeM HaKJIaIbIBaeTCs Ha BTOPOil, TO HEHYXXHBII y4acTOK Tepe-
CeUeHUs yaayisieTcsl.

POI Index — unHaekcaius Toyek mosb3oBaTessi POI, BkiIouaeMbix
B CITMCOK TPU TOUCKE OOBEKTOB KapThl.

Put number before name — BcTaBka HOMepa Iocjie UMEHU 00beKTa
(Hammpumep 1oMa).

Put ZIP before name — BcTaBKa MOYTOBOIO MHAEKCA ITOCAE UMEHU
00BeKTA.

Enable MG (search for intersection) — pa3pellieHre Ha ITOMCK IIepe-
CEUYCHUM YIIMII.

Search house/street numbering — MOUCK MO HyMepalUdu IOMOB Ha
TepecevyeHn ! VIIUII.

Enable automatic routing — pa3pellieHrue Ha aBTOMaTUYECKYIO IIPO-
KJIaIKy MapuipyTa ¢ MCMojib30BaHMe rpada MCXOAHON KapThl.

Bounds (I'panuupl) — B OKHE 3TOH 3aKJIalKWd OTOOpPaKaloTcsl KOOp-
JIUHATHI (CEBEP-I0T-BOCTOK-3aMaj) MPsIMOYTOIbHUKA, B KOTOPBIIA TTOTa-
JAI0T Bce OOBEKTHI KapThl.

Statistics — OkHO cTaTUCTMKU (puC. 5.5); COAEPXKUT AAHHBIE IO
BCEM OOBEKTaM KapThl, BKJIIOYas TOYKMU, JIMHUM W MOJUTroHbI. Harpu-
Mep, B JaHHOM cJIy4yae BUJIHO, 4YTo Ha KapTe nmeercsa 92012 touek POI,
26200 nuHuit 1 314615 monuroHoB, a Bcero Ha kapre 432827 00bek-
TOB;, MaKCUMaJIbHOE YKCIIO 3JIEMEHTOB B 00BeKTe 1, MaKCHMalbHOE
YICJIO TOYEK B dJIEMEHTE — 226, a 00I1ee KOJUIECTBO ToueK — 266060.
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2
HEal:IErI Levels cGPSMapper IEnundsI Elatisticsl Altachmentsl Enun:EI Eutlasl

MOTE: here are the settings specific and important for cGPSMapper.exe,
1ttp: /v, CODSMApDEr. com

Save objects az
" [AGM0] sections (old format, compatible with the most of tools)
' [POI], [POLYGON] and [POLYLINE] sections [since cGPSMapper.exe 074)

The maximum allowed object size. NOTE: A bigger value makes rendering in GPSr slower.

TRE size: 511 (G armin unitz]

The additional margin for newly created objects.

TRE margin: 0.000 [deq)
Max elements per object: [127

Map iz transparent: o

Preprocessing: Generalization + intersection 'I

The features available only in COMMERCIAL version of cGPSmapper.exe

tap copyright: I
[~ POlindes ——————————— ™ Enable MG (search for intersections)
IV | Pt numtier befare rame ™ Enable house/street numbering
I | Pt ZIF before neme ™ Enable automatic routing

[0]:4 I Otmena | anMeHHTbl

Puc. 5.4. OkHo HacTpoek komnunaTopa cGPSMapper

B okHe mpuBOAMTCS TaKKe CTATHCTUKA IO TOPOXHOMY Tpady i pea-
Ju3aiuuu (GyHKLIUKM aBTOMAaTUYECKOTro BEACHMSI IO MaplupyTy (B AaH-
HOM cJIy4yae OTCYTCTBYET).

B tabnuue By types okHa npuBoauTcs Oosee moapodbHas uHdopMa-
1S 10 oO0beKTaM KapThl, 8 UMEHHO:

Code — rpacduueckuit 3Ha40K M LMGPPOBOI KOJ OOBEKTA;

Kind — tun oobekTa: Toyka, JMHUS U IOJIUTOH;

Description — cjioBecHoe oOmnucaHue TUIIOB o00bekTa (I0poTH,
ropojia, MOCTbI, 3JaHUs W T. I1.); CYMTAeTCs, YTO camasi boratass KoJj-
JIEKLIMST TUTIOB MMeeTcs y Habopa i nporpammel HABUTEJI HABU -
TATOP;

Count — 4mcia0 00BEKTOB C OJMHAKOBBIM KOIOM,;

Size —pa3mep OOBEKTOB.

Source — 3akiamgKa IjIsT BbI30Ba OKHA MCXOTHOTO KoJa KapThl B
MTOJTCKOM  (hopMaTe, SBJISIONIMMCS OCHOBHBIM [IJIST KOPPEKTHPOBKU
naHHBIX. [103TOMY IpY CO3MaHWKM HOBBIX KapT MX HEOOXOIMMO COXpa-
HSITh TOJBKO B 3TOoM (popmate (komaHma File/Save As u pmanee Polish
format *.mp, *.txt). Bce ocranbHble (hopMaThl SBJASIOTCS KOHEUHBIMU U

236



5. Kaprorpagpuyeckuin pegakrop GPSMapEdit

«COJIOH»
Map Properties 28
Header ] Levels ] Bounds  Statistics 1 Source ] Extras ]
5 ints: Max number of Routing graph
Cevel LT 2 elements per object: |1 nodes:g gp il
Al =] Palylines 26200 2w number of Routing araph
el ’m nodes per element | 226 [}VL‘:Z a
Hoes Tatal ’m Total hodes: JEEORD  restrictions: ’EI—
Kind D escription ~
01 polyline  kajor highway 29
== [x0002 polyline  Principal highway 738 7344
— 0z0003 polyline  Other highway road 922 11134
0:0003 polygon  Rural housing area e 74082
= (x0004 polyline  Arterial road 11867 199938
= 0:0005 polyline Collectar road 134 116214
— 0z0006  polyline  Residential street 430 4361
0<0007  polyline  Alleyway/private driveway 2 24
0<0007  polygon  Airport B2 337
0:0009 polygon  Marina 23031 630153
==[x0014 polylne Ralroad 955 17924
00014 polygon  National park E183 83140
. 0z0077  polygon  City park A 272439
0¢0079 polpgon Sports complex 3380 46878
. 0¢007a polygon  Cemeterny 348 724
- 0<001f  polyline  River 1113 28861 M

Ok OTmena
| |

Puc. 5.5. OkHo 3aknangkn Statistics

HE MOIYT OBITh MCITOJIb30BaHbI [IJII KOPPEKTUPOBKM HAHHBIX B Cpele
MapEdit.

Extras — B OKHEe 3TOM 3aKJIagKW MOXHO CO3IaBaTb W PeJaKTHPO-
BaThb JOIOJHUTEIbHBIE KOMaHIbI ITOJBCKOIO (hopMara, OJHAKO B 0OJIb-
IIIMHCTBE Cy4aeB 3TO HE TPeOyeTCsS M MPEACTaBIsIET UHTEPEC B OCHOB-
HOM JIJTSI TpO(PeCcCUOHAJTOB.

HacTpoiiku mporpaMMbl COCpENOTOYEHBI B OKHE Ha PUC. 5.6, BBI3bI-
BaemMoii koMaHmoit Tools/Options u coaepxalueid ciaeayolue
3aKJIAJKU:

Edit — HacTpoiika mapamMeTpoB peJaKTUPOBAHMSI, COCTOSIIMX U3
CJIEIYIONINX 3JEMEHTOB:

Snap to grid — omnuust BeIOOpa ABMXKEHUs Kypcopa IO y3JlaM CeTKU
TeHepaJIn3alMu, TPEACTABISIONIE COOON TPSIMOYTOJIbHBIE YYaCTKU
pa3bueHus MoJisi KapThl M 3aBUCSLIEH OT MaciuTaba TeKyILero ypoBHSI
Jeraau3aliyi — 4eM MeHbllle MaclluTad, TeM OoJblle 1Iar CeTKH.
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Options i .
Edit lView ] Load&Save] Units ] Google Maps] Eommonl

v Srap to grid
[MOTE: the above option alzo affects on data loading.]
[v Stick to neighbours

Colar of new object: -J wiidth |1

Default type zet:

M ousge buttons for multiple selection:

CTRL for multiple selection, SHIFT for elements selection ﬂ

Customize Keyboard. .. |

ak | OTrenHa | HDHMBHHTb|

Puc. 5.6. OkHO HacTpoek NporpamMmasl

Stick to neighbours — omnuust BbIOOpa ABUXKEHUST Kypcopa ¢ UCIOJb-
30BaHUeM 3ddeKTa TMpUIUIaHUS K y3jaM TepeceuyeHusi, Harmpumep,
JIByX IOpoT, 4To 6ojiee ynoOHO 4yeM B ciayvyae Snap to grid.

Color of new object, Width — BEIOOp 1LIBeTa HOBOro OOBEKTa U
LIVPUHEI IMHUU B TTUKCETIAX.

Buttons for multiple selection — BbIOOpP KOMOMHaLIMK KiiaBuil Shift
n Ctrl Tp MHOXECTBEHHOM U CEJICKTUBHOM BBIICIICHUN OOBEKTOB.

Default type set — BBIOOpP HABHUTAIIMOHHON IMPOTPAMMBI WM TIpU-
0opa, JUI KOTOPBIX CO3Ia€eTCsl KaprTa.

Customize Keyboard — BbI30B OKHa CO CITMCKOM TOPSIYMX KJIABUIII.
View — BBIOOp aTpuOYTOB KapThl:

Map background color — nBeta poHa paboyero mossi.

Transparent polygons view — BbIOOp BHEIIHEro BUIa MPO3pavyHbIX

MOJIMTOHOB: C 3aJIUBKOM CETKOM OIIpCACICHHOIO 1LBCTA M 0e3
3aJIMBKHU.
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Edit Wiew l Load & Save ] Units ] Google Maps ] Comman ]

Map backaround color; J Show in map infotips:

v Type [ Comment
Transparent polygons view: W Steet & Number
= (2 ¥ City
- G [+ Zip code
[+ Ph
Colors for Address Highlighting... | =
Colors for Bouting Modes... |
Tracks Routes

Default color: ] J Default color: N J
Drefault width: 3 Drefault width: 3

ak | OTrenHa | HDHMBHHTb|

Puc. 5.7. OkHo 3aknagkm View

Tracks, Routes — 11BeTa ¥ IUPUHBI JUHUK MOATPYKAEMbBIX TPEKOB
¥ MaplIpyTOB; MO YMOJYAHUIO MOJATPYXKAlTCS B TOM BUIE, KOTOPbIM
6bu1 uM HasHaueH B OziExplorer.

Map infotips — BBIOOp THIIA BCIIBIBAIOIINX WH(GOPMAIIMOHHBIX
aTpuOyTOB 0OBeKTa (TUII, Ha3BaHWE YIMLbLI M TOpPOJAa, ITOYTOBBIN
WHJIEKC, TeJle()OH, KOMMEHTapuii) IpHU YCTAaHOBKE HAa HEro Kypcopa.

Units — BBEIOOp eOWHUIL W3MEPEHUs] PACCTOSHUNA M CKOPOCTH
(Distance, speed), BoicoThl u miyouHnl (Elevation, depth), asumyra
(Azimuth), mowangu (Area) U ¢opmara TpeAcTaBAeHUS IIUPOTH U
JIOJITOTHI.

Common — BbIOOpa s3bIKa MHTep(delica mporpaMMbl (IOKa TOJIBKO
AHTJIUICKUIT).

5.2. Cuctema meH1o

Meniwo File comepXut, KpoMe paHee pacCMOTPEHHBIX, CIEIYIOLINe
ITYHKTBI:

Open — 3arpy3ka Oojee 20 TumoB (aiiJloB B TOJbCKOM ¢opMare,
B ¢opmare PCXS5, B popmare mnporpamm OziExplorer, MapSource,
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I'MC Pycca, HABUTEJ HABUT'ATOP u naBuraropo Garmin, ALAN
Map 500, HOLUX MapShow n Magellan.

Kapnawyk B. U.

(g
Add — mobaBka IOITOJHUTEILHBIX JAHHBIX B JJIOOOM M3 BBILIE-
MepeYnCIeHHBIX (POPMAaTOB.

Close — oymcTKa aMsSITH OT BCeX MTAHHBIX KapThbl, BKIIIOYAs IMPHUCO-
eAUHEHHbIe (aiibl.

E Save Map — coxpaHeHuEe pedaKTHUPYeMOM KapThl MO TEM e
MMEHEM; IIPYA COXPAHEHUMU IO IPYTUM MMEHEM MUCITOJIb3yeTCs KOMaHIa
Save Map As.

Import — umnopt u3 nporpammbel ArcView (.SHP) u Maplnfo (.
MIF).

Export — sKCHopT IpUCOEAMHEHHBIX TOYEK U TPEKOB B (hOpMaThl
pa3IMYHBIX HABUTATOPOB W IAHHBIX B ITOJLCKOM (opmaTte B dopMmaT
HaBuratopoB Garmin (.IMG) u OziExplorer (.MAP).

Exit — BBIXOHm M3 MpoOrpaMMBEL.

Menio Edit comepXuT cTaHmapTHble KOMaHIbl pPeIaKTUPOBaHUS.
HckioueHue cocrapisieT koMaHma Select — roouepeaHoe BbIIEICHUE
BCEX OOBEKTOB KapThl MJIM: BCEX TPEKOB, BCEX MYTEBBIX TOYEK, BCEX
MapILpPYTOB, BCEX PACTPOBBIX KapT, BCeX MPUCOCIUHEHHBIX OOBEKTOB
win oObEKTOB 110 TUMY. B mocienHeM ciaydae BbI3BIBA€TCSI OKHO BHIOOpa
TUIa o0beKkTa (TouKa, JUHMS, MOJUTOH) U ero CBOMCTB (IOopora, 03epo,
Masik 1 T. IL.).

Meniw View COnepXUT CIEAyIOIINE KOMaH/IbI:

Q , Q Zoom In/Zoom Out (ropsiuve KjaaBUIIM +/—) — Maclii-
TabupoBaHUE KapThI.

-
I 770m chale — yCcTaHOBKa (PpMKCUPOBAHHOTO MacluTada.

Full map (Ctrl + —) — pa3MellieHue KapThl B pa3Mep OKHa.
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Levels — BbIOOp ypOBHSI KapThl, KOTOPBIA OymeT oToOpaxkaTbCs B
OKHe mporpaMmsl (puc. 5.1).

Show mini-map (I) — nmoka3aTb/CKpbITh MUHUKAPTY (OKHO HaBUTAa-
TOpa B JIEBOM BepXHeM yrjiy puc. 5.1).

K
=< Show Ruler — 1moka3aThb/CKpbITh MaCIITAOHYIO JIMHEHKY (IT0Ka-
3aHa B JIEBOM HUXXHEM YLy puc. 5.1).

m Show Grid (G) — mnoka3aTh/CKpPBITH CETKY IOJTOTHI U
LIAPOTHI.

ab

- Show Labels (L) — moka3aTb/CKpbiTb HaUMEHOBaHUE OOBEK-

TOB. I% Transparent Polygons (T) — BKIIOYNUTH/BBIKJIIOUUTH IIPO3pay-
HOCTB TTOJIUTOHOB, MEIIAIOIINX peAaKTUPOBAHUIO KApTHI.

Ig Show Routing Nodes (N) — moka3aTh/CKpBITb y3Jbl JOPOXK-
Horo rpacda, KOTOpBIe MOTYT MMETh Pa3IWYHEINA IIBET W pa3Mep: XKell-
TBII 1[BET O3HAYAET, YTO B TAHHOM MECTE CXOASTCS JBE IOPOTH, 3ejie-
HBIIT — TpH, (HUOJETOBBII — YeThIpe M 0O0Jiee; YBEIMUCHHBIN pasMep
y3J1a TOBOPUT O TOM, YTO OH SIBJISIETCSI BHEIIHUM, T. €. IpeIHa3HauYeH
JUTST CTBIKOBKHU C APYTOM KapToil B aTiiace, CO3MaBacMbIM IIPOTPaMMOit
I'MC Pycca.

Ir Show Road Classes (U) — Tmoka3arh/CKpHITh KJIACCHI TOPOT,
OTMEYaeMbIe COOTBETCTBYIOIIMM IIBETOM U TOJIIMHON JTUHUM JOPOTH.

Show Numbers along Roads (H) — otobOpaxkeHue Hymepaluuu 10MOB
BIIOJIb YJIULI (IOPOT).

g Show Attachments (E) — moka3aTb/CKpBITh TIPUCOECTNHEHHBIC
(haiinbl.

G Show Google Maps — nokaszaTb 1 IpU HEOOXOAUMOCTH 3arpy-
3UTh KapThl ¥ KOCMHUYECKHE CHUMKHU C TMomnyjsipHoro cepBuca Google
Maps.

= ,
Z GPS tracking — BBI30B OKHa IUIaHUCHEPHI (KOJIUYECTBO BUIN-
MBIX CITYTHUKOB, KOOPAWHATHEI, CKOPOCTb 1 BEICOTA).
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List of Waypoints, Tracks, Routes — BbI30B 0KHa ¢ nH(MOpMaLUE O
MPUCOEIUHEHHBIX (haiiaax (IyTeBble TOUYKU, TPEKU M MapIIPYTHI).

Attachments (Ctrl + T) — BbI30B OKHa IIpUCOEIMHEHHBIX (DaiioB C
BO3MOXHOCTBIO ITIPOCMOTPa, BbIOOpa M OTOOpaXkeHMsT Ha KapTe.

Refresh (F5) — oOHOBIeHMST 5KpaHa KapThl.

Go to position (Ctrl + G) — mepemelleHME Ha ONpeAesIEHHYIO
TOUYKY KapThl ¢ 3aJaHHBIMM JOJITOTOM M IIUPOTOM.

Menw Favorites ripegHazHaueHO 1151 JOOABICHUS U yaajaeHus daii-
JIOB 13 paziaena «M306paHHOE».

Meni Tools conepXut clieayioiie MyHKTHI:

,éﬂa, Drag Map — nepemellieHre KapThl B OKHE pucC. 5.1 KypcopoM
yKazaHHOI (bOpMbI TIpM HaxaToil JIEBOM KHOIMKE MbIIIM (MOXHO
HUCIOJIb30BaTh TAKXKE €€ KOJIECO MPOKPYTKH).

o

"R Zoom — BBIOOp MHCTPYMEHTa MAacIITaOMpOBaHUS: IIETYOK
JIEBOM KHOIIKOU MBIIIM NPpUOJIMKAeT KapTy, IpaBoil — OTHaJIsIeT; yBe-
JIMYEHUE 10 pa3MepoB paboUuero MoJisi MporpaMMbl HY>KHOTO (hparMeHTa
KapThl TOCJIE BBIAEJIEHUS €r0 KypCOpOM MBILIKM MPU HaxXaTou JIeBOM
KHOTIKE.

it

“Q Select Objects — pexxuM BbIOOpa OOBEKTOB MJISI ONpeaeIeHUs
MX CBOICTB, IpeoOpa3oBaHMs Y3J0B U T. II.; P HaXXaTOW KJaBUILE
Shift Bo3MOXeH BbIOOP HECKOJIbKUX OOBEKTOB.

Gif Edit Nodes — pemakTupoBaHue y3J0B OOBEKTOB TUIIA JUHUU
U TOJIMTOHA.

N Create Object — co3naHue 0OBEKTOB BCEX BUIOB
00BEKTOB (TOYEK, JIMHUIA, TTOJTUTOHOB M IP.).

ks Trim — o0pe3Ka KapThl Ha 3aKJIIOYUTEIbHOM 3Tare ee co3la-
HUS MyTEM BbIACJICHUSI HYXKHOW 4YacTH; BCE, YTO OCTaeTCsl 3a IrpaHu-
11aMM BbIIEJIEHUS, OTCEKAeTCS.
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5. Kaprorpagunyeckuii pegaktop GPSMapEdit

@ " Transform — KOPPEKILIUS MPUBI3KUA KapThI ¢ MIPUMEHEHUEM
OHOTO U3 CJIEAYIOLIUX CITOCOOOB (BhIOMpAaeTCsl U3 CIUCKA):

Shift — KoppekuMst CIBUTOM 00BEKTOB KapThl B ONpPEACIEHHYIO CTO-
pPOHY IO OBYM 3aJaHHBIM TOYKaM: TIepBast OTMeYaeT TeKyllee IOJI0XKe-
HHUEe BHIOpAaHHOTO (DparMeHTa KapThl, a BTOpass — KOHEYHYIO TTO3UIIMIO.

Affine — adunHHOe mnpeobpazoBaHMe, 3aKiIIOYaloOlIeecs B IIPOM3-
BOJILHOM JIMHEHTHOM IpeoOpa3oBaHUU KOOPAMHAT, B YACTHOCTHU, IMTyTeM
CABUTa, CMEILECHNS, MOBOPOTA, CXKATHS WM PACTSKEHUs B Pa3IMUHBIX
HaTpaBJICHHIX C MCITOJIb30BaHUEM TpeX Map TOYEK; MPUMEHEHWE 3TOTO
MeTola B psme CclydyacB ITIO3BOJISIET 3aMETHO TIOBBEICUTH TOYHOCTH
KapThl.

Quadratic — kBampaTM4yHOe IIpeoOpa3oBaHUE C UCHOJIb30BAaHUEM
LIECTH Tap TOYEK, pacroyiaraeMbIX MO BCEH IIOIIAAN KapThl.

_‘f Test Routing Grapf — TecTupoBaHMe NOPOXHOTO Trpada Mpu
CO3IaHUM KapThl C BO3MOXKHOCTBIO aBTOMAaTWYECKOM MPOKJIAIKHU Map-

LIpYyTAa.

Generalize — reHepaju3auus y3JIOB, IpU KOTOPO ONTUMU3UPYETCS
KOJIMYECTBO Y3JI0B M3 YCIOBUS 00ECITEUYCHNST MAaKCUMAIbHOM CKOPOCTH
OTOOpaxkeHUsI KapThl M, CJCIOBATeIbHO, YMEHBIICHHS ee 00beMa.

Join per-Level Objects — o0beauHEHME ITOXOXMX APYr Ha Apyra
00BEKTOB, pacHpeleseHHBIX MO Pa3HbIM CJIOSIM NeTaau3alyu, B eIu-
Hble OOBEKTHl M3 HECKOJbKMX 3JIEMEHTOB (MCIOJb3YeTCSl CBOMCTBO
MOJIbCKOro (popmara onpeAessiTh OOBbEKThI, COCTOSIIIUE U3 HECKOIbKUX
5JIEMEHTOB, B TOM 4YMCJIe paclpeAeeHHbIX MO Pa3HbIM CJIOSIM AeTajlu-
3alun).

Split Object by Levels — pa3beauHeHHEe UIASHTUYHBIX OOBEKTOB B
pa3HbIX YPOBHSIX IeTajau3alyM; 3Ta (YHKLUUS MPOTHMBOIOJIOXKHA Mpe-
JBITYIIEN.

Remove Object Dublicates — ynajieHHe MOBTOPSIIOIIMXCST AyOJIMKa-
TOB OOBEKTOB.

Convert Labels — mpeobpa3oBaHne HaMMEHOBaHMIA OOBEKTOB K

OIHOMY M3 CJIEOYIOIIUX CTUJICH:
Upper case — BCE CUMBOJIBI B BEPXHEM PETUCTPE;
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Lower case — Bce CUMBOJIbI B HUXKHEM PETUCTPE;
Capitalize first word — 3armaBHasg B [lepBoM ciioBe;
Capitalize All Words — 3arnmaBHasg B Kaxmom Crose.

Merge Inner Poligons — o0benuMHeHWE BHYTPEHHUX ITOJUTOHOB
(C MHOTOKpaTHBIM BJIOKEHUEM).

Slice All Objects — pa3pe3aHue 0ObEKTOB KapThl HA YACTU IO CETKE,
3a7aBaeMoii B rpamycax (aHajornyHa yHKiuM Hape3ku TRE size).

Split Map to Files — Hape3ka KapThl Ha KYCKM B COOTBETCTBUM C
OOLIETIPUHATON HOMEHKJIATYPO KapT WM MPOM3BOJILHO U MX COXpa-
HEHHE B BUJE OTIEBbHBIX (haiisIoB.

Verify Map — mpoBepKa 00BbEeKTOB Ha caMoIlepeceueHusl, MPUBOIS-
1Me K HUCKaxeHWsIM (oOHapyKeHHble OINMOKM TOKa3bIBAIOTCS Ha
Kapre):

Check polygons for self-intersections — IOJUTOHOB;

Check routable polylines for self-intersection — JUHUII JOPOXHOIO
rpada (cornacHo cneuudukamuu Garmin JUHUU JOPOT HE MOTYT
camornepecekarbcs; cGPSmapper aenaeT camMoCTOSITEIbHYIO ITPOBEPKY
TaKOM OLIMOKM).

Find misalignet routing graph nodes — moucK OIIMOOYHBIX Y3JIOB
JIOpOKHOTO rpada.

Find too close nodes (<5,4m) — TmoMCK OJM3KOPACTOJIOXEHHBIX
y3JI0B JlopoxHoro rpada (cormacHo cneuudukauuu Garmin, y3Jbl
JOPOXHOro rpada He MOTYT OBITh OJIMKe, 4yeM 5,4 M Apyr OT Ipyra; B
TaKOM CJTy4yae OHM JOJIKHBI ObITh Pa3IBUHYTHI Ha OOJbILIEE PACCTOSIHUE
WJIA UMETh OIMHAKOBEIE KOOPIMHATHI).

Generate Routing Nodes — aBTomMaTHuyecKoe CO3lIaHKUE TOPOXKHOIO
rpaca; BBIIOJIHSETCS TOJBbKO IJIsl JOPOT U YJIMII.

Remove Routing Nodes — mosiHoe ymaleHue AAaHHBIX O JTOPOXHOM
rpade.

Clear External Nodes — ynmajeHme NpHU3HAKOB BHEIIHUX Y3JI0B
JTOpPOKHOIO rpada.
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Wil

] Edit postal adress items — BBOJ JaHHBIX IJig TTOoMcKa (CTpaHa,
00J1aCTb, HaCEJEHHbIN MYHKT, UHAEKC U T. I1.).

C MarepuajaMHu IO CO3JaHUI0 COOCTBEHHbBIX BEKTOPHbBIX KapT, B TOM
yycjie M MaplipyTu3uMpyemblix, ¢ nomoluupbio nporpamm GPSMapEdit,
MapSource, IngitGarmin, cGPSMap, CMAP, PGPSMap, Google
Maps MOXHO O3HAaKOMUThCSI Ha caiiTax xypHajia Mobi, v-dorogu.ru,
GPSinfo.ru u mp.

B 3axioueHue Bbipaxkaem OsiarogapHocTh Bragumupy (v-dorogu@
mail.ru) 3a Marepuannl 1o pegakropy GPSMapEdit, koTopbiMu MbI
BOCITOJIb30BAJIMCh TPU HAIMMCAHUMW 3TOM I1aBbl. Bblpakaem Takxke yBe-
PEHHOCTb, YTO €ro 2HTY3Ma3M II0 PACIIMPEHUIO MPUMEHEHUI 3TOTO
pelakTopa He UCCSKHET W B HallleM CBETJIOM OymylleM, Kyaa OISITb
BelleT HacC €IMHCTBEHHAsl U CIIpaBeliuBas U Tae Mbl OylAeM cesTb, a He
caxarb KapTollKy (I0 cjegaM BBICTYIUIEHUM BbICOKOMOCTABIEHHbBIX
yiaeHoB CoBera deaepaly IO CAydyalo BBIXOJHBIX B HOBOTOJHUE U
MaMCKue Ipa3aHUKN).
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MpunoxeHue.
CnncoK TepMUHOB U COKpaLLeHUn

CMMU 6e3 NMMCbMEHHOTO pa3pelleHus] pelakIMK TpecieayeTcsl B afMUHUCT-

B 4 ' KonpoBanue 1 pazMmelieHre TaHHBIX MaTtepraioB Ha Web-caiitax u apyrux
) PaTMBHOM U YrOJIOBHOM ITOPSIIKE B COOTBETCTBUM C 3aKOHOM P®D.

2D Mode — nByXMEpHBIH pexXuM, MPU KOTOPOM HABUTaTOP MPUHU-
MaeT CUTHaJIbl He MEHee YeM OT 3-X CIYTHUKOB, NP 3TOM OMpeesi-
J0TCSl TOJIbKO TOPU30HTAIbHbIE KOOPAMHATHI (IIMPOTA U JOJITOTA).

3D Mode — TpexMepHBIH PEeXUM, ITPU KOTOPOM HABUIaTOP MPUHU-
MaeT CUTHaJIbl He MEHee YeM OT 4-X CIYTHUKOB, IPU 3TOM OMpeesi-
I0OTCSl HE TOJIbKO TOPU3OHTAJIbHbIE KOOPAMHATBhI, HO M BbICOTA Hal
YPOBHEM MODSL.

AE (Antenna Electronics) — BCTpoeHHasl aHTeHHa.

AAIM (Aircraft Autonomous Integrity Monitoring) — 0OopToBas
ABTOHOMHAsi CMCTEMa KOHTPOJISI LEJOCTHOCTH, BbISBIsIONIAs Hepabo-
TOCITOCOOHbIE HABUTALIMOHHbBIE CITyTHUKU.

AAS (Absence of Solar Orientation) — notepst opueHTaluu Ha CoJi-
HIIE.

AC (Alternating Current) — mepeMeHHBII TOK.

ACP (Active Control Point) — akTUBHas1 TOuKa KOHTPOJISI.

ACSM (American Congress on Surveying and Mapping) — amepu-
KaHCKUIA KOHTpecC I0 Teofe3uu U KapTorpaduu.

ACTS (Advance Communications Technology Systems) — ycosep-
LIEHCTBOBAHHbIE CUCTEMbl KOMMYHUKAIIMOHHBIX TEXHOJOTUIA.

Accuracy — TOYHOCTb: CTEIIEHb COOTBETCTBUS JaHHBIX, OMNpenessie-
MbIx GPS-nipueMHHMKOM, €ro peajbHOMY MECTOMOJIOKEHMIO (a Takke
BpeMEHU 1/UJIM CKOPOCTH).

Acquisition time — BpeMsi MHMLIMATU3ALUU; TIEPUOI BpEMEHU, HEOO-
xoauMblii GPS-mipueMHUKy JUIsl TIpYeMa CUTHAJIOB IO KpailiHeil mepe
OT TpeX CIYTHUKOB U OCYILECTBJIECHUSI TBYXMEPHON MPUBI3KU K MECT-
HOCTH.

Active leg — akTHUBHBII y4acTOK MapllpyTa: CETMEHT MapuipyTa, 1o
KOTOPOMY TPOMCXOAUT JBUKEHUE B HACTOSIILIMA MOMEHT.

Almanac data — anpbmaHax: MHdOpMaIMs, MocTynarmas oT Kax-
JIOTO CIYTHUKA M OT BCEro CO3Be3aus B LiejaoM; no3pojsier GPS-npu-
€MHUKY ObICTPO HAWTU W MPUHSTh CUTHAJbI CITyTHUKOB, He Mpuberas K
XOJIOMHOMY CTapTy.

ADF (Automatic Direction Finder) — aBromMaTWyeckuii MOUCK
HarnpaBJeHUSI.
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ADR (Accumulated Delta Range) — HakonuTenb AeabTa IpUpale-
HUW.

ADS (Automatic Dependent Surveillance) — aBToMaTHU4eCKOe OIpe-
JeJIeHe TIOJIOXEeH!sST 00beKTa Ha OCHOBAHWM ITAHHBIX HABUTAIIMOHHBIX
CHCTEM.

AEEC (Airlines Electronic Engineering Committee) — 3JeKTpoH-
HBIIl TEXHUYECKUI KOMUTET aBUATIMHUM.

AFB (Air Force Base ) — 6aza BBC CIIIA.

AFC (Automatic Frequency Control) — aBTOMaTH4eCcKHUii KOHTPOJb
YacTOTHI.

AFI (Automatic Fault Indication) — aBTOMaTH4ecKu (GopMUpyeMBbIii
MpU3HaK OLINOKM.

AFLC (Air Force Logistics Command) — koMmaHzaa soructuku BBC.

AFMC (Air Force Materiel Command) — KoMaHga MaTepUaJIbHOMI
yactu BBC.

AFS (Air Force Station) — crannusa BBC.

AFSC (Air Force Systems Command) — cucremHasi komaHaa BBC.

AFSPC (Air Force Space Command) — komanma BBC o mecTomno-
JIOXKCHUM.

AFSCN (Air Force Satellite Control Network) — cnytHuk BBC s
VIIPaBJICHUS CETBIO.

AGC (Automatic Gain Control) — aBTOMaTHYeCKOe yIpaBJieHUe
YCUICHUEM.

AGD (Australian Geodetic Datum) — aBcTpanuiickasi cucTeMa reo-
JIe3UYeCKUX KOOpPIUHAT.

AGU (American Geophysical Union) — amepukaHCKU reopu3u-
YECKUI COM03.

Al (Availability Indicator) — MHIUKATOpP HOCTYITHOCTH.

AIC (Aeronautical Information Circular) — aspoHaBUTallMOHHBII
UH(OPMALMOHHBINA TUPKYJISIP.

AIMS (Airspace Traffic Control Radar) — pamap yrpasieHUsI IOTO-
KaMM BO3AYIIIHOTO TPAHCIIOPTA.

AIP (Aeronautical Information Publication) — cO0pHUK a3poHaBU-
TallMOHHOM MHMOPMAIINH.

AIS (Aeronautical Information Service) — aspoHaBUTallMOHHAS
WH(bOpPMaLMOHHAs CITyxK0a.

A/J (Anti-Jamming) — npueM ycTpaHeHUs] TpeIHaMePEHHbBIX TTOMeEX.

AL (Alarm Limit) — JUMUT BpeMeHHU.
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Alert limit — aBapuiiHbIif TIpeAen LEJIOCTHOCTA HaBUTALIMOHHOIO
MOJISI CITYTHUKOB, UCIIOJIb3YEMBIX TIPY HEAOMYCTHMO HU3KOM 3HAYeHUU
MAacKHU BO3BbIIIEHUS (cM. pasm. 2.1).

AM (Amplitude Modulation) — aMIIMTYIHAsS MOAYISLIUS.

AMCP (Aeronautical Mobile Communications Panel) — aspoHaBu-
raloHHass MOOMJIbHAsI KOMMYHUMKAIIMOHAAsI TPYIITa.

AMSA (Australian Maritime Safety Authority) — aBcTpanuiickast
MopcKas cucTeMa 0e30MacHOCTH.

AMS(R)S (Aeronautical Mobile-Satellite (Route) Service) — aBua-
LIMOHHAY TTOABMXXHAsl CIIYTHUKOBAs (MaplIpyTHasi) CIyK0a.

AMSS (Aeronautical Mobile-Satellite Service) — aBuanMOHHAas
TOJBIXKHAST CITYTHUKOBAsI CITyk0a.

ANC (Air Navigation Commission) — a3poHaBUTalIMOHHAs KOMUC-
cusa (AHK).

ANSI (American National Standards Institute) — amepHKaHCKHUit
HallMOHAJIBHBI MHCTUTYT CTaHIAPTOB.

anywhere fix — cmocoOHOCTb NpHEMHMKA HayaTb BBIYMCICHUS
TTOJIOXKEHUSI ¢ UCTIOJIb30BAHNEM TIPEABIAYIINX TaHHBIX.

AODO (Age of Data Offset) — Bo3pacT moralieHusI JaHHBIX (0TKa3
OT HUCIOJIb30BAHUS YCTapEBIINX JaHHBIX).

AOPA (Airplane Owners and Pilot) — accoumanms JeTYINKOB 1 BJa-
JeTbIIEB a3POIJIaHOB.

AOR-E/W (Atlantic Ocean Region East/West) — criyTHUKOBasI cuC-
tema MHMapcar, oOciay:XuBaioias pPeruoH ATJIAHTUYECKOIO OKeaHa
(BocTox/3arman).

APANPIRG (Asia/Pacific  Air  Navigation Planning and
Implementation Regional Group) — a3MaTCKO-TUXOOKEaHCKOE BO3IYIII-
HO€ HAaBUTAIIMOHHOE TIJIAHMPOBAHWE W PETMOHAIbHAS TPYIIa KOHTPOJIS
BBITIOJTHEHUS.

APL (Applied Physics Laboratory) — mnpuknagHas ¢usnueckas
naboparopus (CIITA).

ARINC (Aeronautical Radio, Inc.) — xommanus denepalinm HaBU-
TallMOHHOTO 00OpPYIOBaHUS.

ARSR (Air Route Surveillance Radar) — pamap HaOmomeHust 3a
MapIIpyTaMH BO3MYIIHOTO TPAaHCIIOPTA.

ARTS (Automated Remote Tracking Stations) — aBTOMaTM3UpOBaH-
HBbIE CTAHIIUU JAJIBHETO CIICSKEHMSI.

A-S (Anti-Spoofing) — pexuM KpUIITO3aIIUThl BEICOKOTOUYHOro P-
Kozna HaBurauuoHHoro GPS curnana.
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ASD (Aeronautical Satellite Division) — opOuTaiabHast rpyInmupoBKa
ad3pPOHABUTAIIMOHHBIX CITYTHUKOB.

ASDE (Airport Surface Detection Equipment) — obGopynoBaHue
O00HaApYXXEHUSI MECTOTIOJIIOKEHMST adpOoIopTa.

ASECNA (Agency for the Security of Aerial Navigation in Africa and
Madagascar) — areHTCTBO I10 OOecreYeHUI0 0e30IIaCHOCTHA a’pPOHAaBU-
raunu B Appuke n Ha Magarackape (ACEKHA)

ASS (Orientation and Stabilization System) — cucTeMa OpUeHTALIUU
U CTaOWIM3alIUU.

AST (Apparent Sidereal Time) — (kKaxyuieecs) cumepudecKkoe
BpeMs.

AST1 (Apparent Sidereal Time corrected for polar motion) — (Kaxy-
1eecs) CUAEpUYECKOe BpeMsi, MUCIPaBICHHOE IS TTOJSIPHOTO IBUKE-
Hus.

ATA (Air Transport Association) — accoumanus BO3AYLIHOTO TPaHC-
roprTa.

AT/AF (Air Traffic/Airway Facilities) — Bo3myIIHOe ABUXKEHUE,/CpEIC-
TBa OOCTYXMBAHWsI BO3MYLIHOW TPacChl; PYKOBOICTBO COAEPKUT IIpa-
BUJIAa MCIIOJIb30BaHMs npy HaBurauuu GPS obGopymoBaHuUs, yTBEpXKIeH-
Hble ynpasieHueM Bo3ayiHoro apuxkeHnst ATC (Air Traffic Control).

ATE (Automatic Test Equipment) — aBTOMaTHM4eCKOe MCIBITATEIb-
Hoe 000pyIoBaHUE.

ATCC (ATC Center) — IIeHTp YIpaBJIeHUS BO3MYIIHBIM BIXKE-
HUEM.

ATIS — ciyx6a aBTOMaTUIECKOM TTepeaauyn MHGQOPMAIIMU B paiioHe
aspompoma.

ATM (Air Traffic Management) — opraHu3alLus BO3IYIIHOTO JBU-
KEHUS.

ATN (Aeronautical Telecommunication Network) — ceThb aBMalu-
OHHOU BJIEKTPOCBSI3U.

ATNP (ATN Panel) — rpynmna skcrneptoB nmo ATN.

ATS (Air Traffic Service) — obcayXuBaHWE BO3MYIIHOTO IBIXKE-
HUS.

AUSLIG (Australian Land Information Group) — aBcTpammiickast
rpymnna uHdopmaluu o 3emie.

Availability — nqocTynmHOCTb; TapaHTHS, YTO TOCYyAapCTBEHHAs CIIyX0a
GPS sgBasieTcst AOCTYITHOM B J1000€ BpeMsl.

AVI (Automatic Vehicle Identification) — aBroMaTuyeckasi UAEHTU-
(bukanus TPaHCIIOPTHOTO CPENCTRA.
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AVLS (Automatic Vehicle Location System) unu APRS (Automatic
Position Reporting System) — aBToMaTnueckass cucTeMa OIpeAeIeHUs
MECTOIIOJIOXKEeHUs TPAHCIIOPTHOTO CPEICTBA.

AVM/AVI (Automatic Vehicle Monitoring and Identification) —
MOHUTOPUHT U UAECHTU(DUKALMS TPAHCTIOPTHBIX CPEACTB.

AWGN (Additive White Gaussian Noise) — amguTUBHBIA KaHal C
TrayCCOBBIM IIIYMOM.

AWOP (All Weather Operations Panel) — rpymnna sKcnepToB IO
BCETIOTOMHBIM TIOJIETaM.

Azimuth — a3uMyT: TOPU3OHTAILHOE HAIpPAaBJICHUE OT OMHON TOYKU
MOBEPXHOCTU 3eMJIM K Ipyroii, mamepsieMoe B Tpamycax (0...360) 1o
OKpyXHOCTH (CcM. pasmd. 1.5).

BCD (Binary Code Decimal) — nBoMYHO-AE€CATUYHBIN KOI.

BIT (Built-In-Test) — gaHHbIe, MOMYYEeHHbIE B MPOLIECCE UCMbITA-
HU.

bps (bit per second) — 6uT/cex.

BPSK (Binary Phase Shift Keying) — 6unapHas (Ha 180°) dazoBas
MaHuIysuus; ucnonbdyetcss B CHC BToporo noxkoJieHus.

BRG (Bearing) — a3umyT, MeJIeHT: TOYHOE IpaayCHOe 3HauyeHUe
KOMIIaca JJIl HalpaBeHMsI OT TeKYILEero MeCTOMOJOXEHUS 10 CJIEAYIO-
IIEH MyTeBOM TOUYKMU.

BW (Bandwidth) — mnosioca yacTtoT, 3aHMMaeMasi CUTHAJIOM.

C2 (Command and Control) — koMaHIa U KOHTPOJb.

CA (Control Action) — KOHTPOJIbHBIE JEUCTBUSI.

C/A code (Coarse Acquisition Code) — o0OIIEIOCTYITHBIN JaJbHO-
MepHblIit Koa cuctembl GPS (cMm. pazn. 2.3).

CADC (Central Air Data Computer) — LeHTpaJbHbIii KOMITbIOTED
JAHHBIX BO3MYIIHOTO IBUKCHUS.

Channel — xanan: npumeHuTesbHO K GPS npueMHUKY KaxXIblii ero
KaHan (u3 12-Tu) uMcmoab3yeTcs ISl IpreMa CUTHajla ¢ OJHOTO CITyT-
HUKa.

CAS (Controlled Access Service) — o0cay:KUBaHUE YIIPaBISIEMOro
JOCTYyTA.

CBS (Cost/Benefit Studies) — nccnenqoBaHus Kiacca 1eHa/KayecTBo.

CCDS (Consultative Committee for Definition of Second) — KoH-
CYJIBTATUBHBIN KOMHTET TT0 ONPEACICHUIO CEKYHIB.

CCF (Central Control Facility) — meHTpaibHOE CpPEICTBO KOHT-
pos.

CCIR — KOHCYJBTaTUBHBIA KOMUTET MO MEXIYHApOAHOW paauo-
CBSI3M.

Kapnawyk B. U.
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CCS (Command and Control System) — KomMaHmHas U cucTeMa
KOHTPOJTS.

CCTF (Consultative Committee for Time and Frequency) — KoH-
CYJIBTAaTUBHBIA KOMMUTET ITO BpeMEHM M 4yacToTe (co3maH B 1956 r.).

CDI — mHAMKaTOp OTKJIOHEHHUS OT Kypca.

CDMA (Code Division Multiple Access) — cucrema ¢ KOIOBBIM
paznejeHreM KaHaJIoB.

CEP (Celestial Ephemeris Pole) — acTpoHoMMYecKuil ademepu-
HBII1 MTOJTIOC.

CEP (Circular Error Probable) — xpyroBas BeposTHas olIMOKa,
ompezesseMasl paIuycoM Kpyra, KOTophiii comepxut 50 % ommobok.

CGS (Civil GPS Service) — rpaxmanckas ciayxoa GPS.

CGSIC (Civil GPS Service Interface Committee) — nHTephelcHbII
KOMUTET TpaxkgaHcKoi ciyxkoner GPS.

CIM (Central Integrity Monitoring for GPS) — ueHTpaibHasi cTaH-
LISl MOHUTOPHUHTA LIEJIOCTHOCTU cyTHUKOB GPS.

CIS (Commonwealth of Independent States) — compykecTBO He3a-
BucuMbIX rocyaapctB (CHT).

clearance — pa3spellieHue Ha MOJIET.

clock bias — paznuune Mexxay 0003HaUYeHHBIM BPEMEHEM 4acoB JaH-
HOTO YCTpOMCTBa (HampuMmep NMPUEeMHHUKA) M UCTUHHBIM YHUBEPCATb-
HBIM BPEMEHEM.

CMF (Control And Monitoring Functions) — ¢GyHKLIUSI KOHTPOJISI 1
MOHUTOPWHTA.

C/No (Carrier to Noise Ratio) — oTHoIlIeHre MOIITHOCTA HECYIIIETO
KosiebaHusI K MOIIHOCTY 1IyMa.

CNC (Centralized Navigation Control) — 1eHTpaJIM30BaHHbII HaBU-
TallMOHHBI KOHTPOJIb.

CNI (Communication-Navigation-Identification) — KoMMyHMKa-
US-HaBUTAIIAS -UACHTU(DUKALINS.
CNS (Communication-Navigation-Surveillance) — cBA3b-HaBUTa-

LU -HaOI0JeHUE.

Cold start — xonoaHbBIN cTapT: Npolecc nepBoro 3amnycka GPS npu-
€MHUKa, TIpU KOTOPOM OH, He MMesT HUKaKoil MH(GOPMAIINU O CITyTHU-
Kax, BBIHYXKIEH MCKaTh MX CAMOCTOSITEJIbHO, YTO MOXKET COCTAaBJISITH B
HEKOTOPBIX CIYJassXx OKOJIO 8 MUHYT.

Co-ordinate — xKoopauHaTEl: HA0Op LMMPOBBIX 3HAYCHUI, OIpeIe-
JITIOLIMX MECTOIOJIOXXEeHUEe Ha 3eMyle WJIM Hall Heil.

Course — Kypc: TIpsIMOe HarpaBjieHHe ABVKECHHST OT OMHOMN TOYKH Y
JIpyroit (u3MepsieTcsl B rpaaycax U KUIOMETpax).
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CDI (Course Deviation Indicator) — WHIMKATOp OTKJIOHEHUS OT
Kypca: cucTema, OIpeAesiolas U WHIUWLMPYIOolas HampaBleHue |
CTEeIeHb OTKJIOHEHMS OT Kypca.

Course to steer — Kypc cleIoBaHUS: HallpaBJIeHUe, KOTOPOMY HE00-
XOIMMO CJIEI0BaTh, YTOOBI JOCTUYD 3aJaHHOM IyTEBOM TOUKU.

CPDLC — cBs3b 0 JIMHMU Tepeaadyu JaHHBIX “OUCIIeTYep-TIIoT” .

CPF (Central Processing Facility) — 1meHTpajbHOE CpeACTBO 00pa-
OOTKHU.

CRC (Cyclic Redundancy Check) — HUKIMYeCKMI MPOBEPOUYHBINI
(U30BITOYHBII) KOI.

CRL (Communication Research Laboratory) — Hay4yHO-HcCIen0Ba-
TeJIbCKas abopaTopusi KOMMYHUKaLUi (AmoHust).

crustal movement — JBUXXEHUE 36MHOU KOpBI.

Cs (Cesium) — 3JIeMEHT LIe3UIA.

CS (Control Segment) — cCerMeHT KOHTPOJIS.

CSAO (Shaanxi Astronomical Observatory) — Illanxaiickast acTpo-
HoMuueckasi oocepBaTopus (Kurait).

CSOC (Consolidated Space Operations Center) — o0benMHEHHBIH
kocmmyeckuii Lentp kontpomna (CIIA, Konopano).

CSTC (Consolidated Space Test Center) — 00beIMHEHHBINI KOCMHU-
yeckuii LIeHTp TeCTUpOBaHMUSI.

CSTG (Commission on International Coordination of Space
Techniques for Geodesy and Geodynamics) — KOMUCCHSI IO MEXIyHa-
pOIHON KOOPIMHALIMK KOCMHYECKMX METOIOB B T€OAE3UM U TeOMMHA-
MUKE.

CTP (Conventional Terrestrial Pole) — 0OBIYHBII 3eMHOI TTOJIOC.

CUC (Civil Users Community) — cOOOIIIECTBO IPakIaHCKUX TTOTPe-
ouTene.

CUE (Common User Element) — o0mInit 1oab30BaTeIbCKUIA 1€~
MEHT.

CV (Common-View method) — mMeTon 0o6IIIeT0 TIpeaCTaBICHMSI.

C&V (Correction and Verification) — koppekuus 1 BepubuKaims.

CW (Continuous Wave) — aHaJOTOBBIM CHUTHAN (HEIpepbIBHAS
BOJIHA).

DAB (Data Analysis Branch) — BeTBb aHa/iM3a TaHHBIX.

data message — cooOlieHus npu nepenade naHHeiXx ¢ GPS npuem-
HUKa ¢ ucrnojb3oBanueM NMEA nporokosna (cMm. pasmd. 2.3).

DAC (Digital to Analog Converter) — mppoaHaJIOTOBBIM Ipeodpa-
30BaTeb.
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Datum — cucrema KOOpIMHAT, COOTBETCTBYIOIIAsS MaTeMaTUYECKOM
Moaenu 3eMJid, 3allMCaHHON B TMaMsITh Mpubopa, Mo KOTOPOMY OCY-
LLIECTBJISIETCS HaBUTALIMS.

dB (decibel) — morapugmuyeckas eguHUILIA U3MEPEHUST YCUIICHUS
WIM ocJIabjieHrs CUrHaja.

DECT (Digital European Cordless Telecommunications) — eBpo-
neickue uu@poBbie OECIIPOBOAHBIE TEICKOMMYHMKAIIUN.

DFS (Deutsche Flugsicherung) — HemelKkas cucTeMa BO3MYILIHOM
0€30MacCHOCTH.

DGPS (Differential GPS) — nuddepenunanbaeiii Meron GPS, mo3-
BOJISTIOLIMI CBECTU K MMHUMYMY TOTPEIITHOCTD OMpeAeIeHUsS] KOOPIH-
HaT IyTeM BHECEHMSs MOIPaBoOK (CM. pasmd. 2.2).

DH (Decision Height) — TouyHOCTb onpeaeaeHUSI BHICOTHI.

D-Level (Depot Level) — ypoBeHb npeBbiiieHus (cM. pas3a. 1.9.6).

DLM (Data Loader Receptable) — 3arpy3uuk NpUHSATHIX JAHHbIX.

DLR (Data Loader Module) — Moaynb 3arpy3urka JaHHbBIX.

DLS (Data Loader System) — 3arpy34mMK CUCTEMHBIX JaHHBIX.

DLL (delay-lock-loop) — u3MepeHUE IICEBIO3aAECPXKKU B IIPUEM-
HUKE.

DMA (Defence Mapping Agency) — areHTCTBO KapTorpaduuecKkoi
3amuthl (CIIIA).

DME (Distance Measuring Equipment) — obopynoBaHue IJIsI U3Me-
pEHUS pacCTOSTHUS.

DME/P (Precision Distance Measuring Equipment) — obopymoBa-
HUE U1 TIPEM3NOHHOTO U3MEPEHMS PACCTOSTHMSL.

DMSP (Defence Meteorological Satellite Program) — mporpamma
3aIIUTHl METEOPOJIOTMIECKIX CITYyTHUKOB.

DN (Day Number) — 4yuciao aIHeu.

DNS (Decca Navigator System CucremMa) — HaBUTAaTOp CUCTEMBI
«Jlekka».

DOC (Depth of Coverage) — rayomHa oxBara 06a30BOil CTaHLIMU
(cMm. pazn. 2.2).

DoD (Department of Defense) — MunuctepctBo o6opoHsl CIITA.

DOP (Dilution of Precision) — ¢dakrop CHIKEHUS TOYHOCTU (CM.
pazn. 2.1).

Doppler-aiding — wucronb3oBaHue AOTIEPOBCKOIO CMEIIEHUST 4Yac-
TOTBI JIJ11 MIOBBILLIEHUSI TOYHOCTU OMpeaeseHUs] KOOpAHAT.

Doppler shift — nomnepoBckoe cMelleHUME YacTOThl, BbI3BAaHHOE
OTHOCUTEIbHBIM JIBMXXKEHUEM MepeaaTunka U MpUueMHUKa.
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DoT (Department of Transportation) — AemapTamMeHT TpaHCIIOpTa
(CILA).

DOY (Day of year) — meHb rofa.

DRMS (Distance Root Mean Square) — cpemHeKBagpaTHiyecKoe
3HaYeHUE OLIMOKU U3MEPEHUST PaCCTOSHMUS.

DSB (The Pentagon’s Defense Science Board) — ympaBieHue
3allMTHl HAYYHBIX UcciaenoBanuii [leHTaroHa.
DSCS (Defence Satellite Communications System) — cucrema

3aIIUTHl KOMMYHUKAIIUN CITyTHUKA.

DSI (Detailed Spectrum Investigation) — getaqbHOe MCCIeTOBaHUE
CIIeKTpa.

DSP (Defence Support Program) — mnporpamMma TOZIEPKKHU
3aIIUTHI.

DSTC (DoD Space Test Capability) — TecTupoBaHUE TOCTYITHOCTHU
(MO CLIA).

DRS (Dead Reckoning System) — cucTteMa TOYHOTO pacueTa TpaeK-
TOPUH.

DTK (Desired Track) — BbIOpaHHBII TpeK: Kypc (a3UMYT) MeXIy
TOYKAMU CTapTa M Ha3HAYEHMUSI.

DT&E (Development Test and Evaluation) — paciimpeHHbIE UCITBI-
TaHUE U OIICHKA.

DVB (Digital Video Broadcasting) — uudpoBoe BUIeO U paguoBe-
LIaHKeE.

EANPG (European Air Navigation Planning Group) — eBpoIreiic-
Kas a3pOHaBUTALIMOHHAS TPYIIA TUIAHUPOBAHMSI.

EAROM (Electrically Alterable Read-Only Memory) — saeKTpH-
YECKU U3MEHSIEMOe TTOCTOSTHHOE 3aIIOMMHAIOIIee YCTPO\CTBO.

EATCHIP (European ATC Harmonization and Integration
Programme) — eBpomeiickas rapMOHU3aLMS YIIPABICHUS BO3TYITHBIM
IBIDKEHUEM W TIpOrpaMMa MHTETPaIi.

EBU (European Broadcasting Union) — eBporneiickuii paaroBelia-
TEJILHBINA COI03.

EC (European Commission) — eBpOKOMHCCHSI.

ECAC (European Civil Aviation Conference) — eBporeiickasi KOH-
(hepeHIMS TpaXTaHCKOW aBUALIMU.

ECDIS (Electronic Chart Display Information System) — smeKkT-
pOHHas1 UH(pOPMaIlMOHHAsI CUCTEMA MoKa3a AuarpaMm.

ECP (European Common Proposals) — eBporeiickue obiiue mpe-
JIOXKEHUS.
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ECEF (Earth-Centered-Earth-Fixed) — BOCTOK-1LIEHTp-BOCTOK-
ukcauus: dukcalnuss KOOpAWHAT MECTOIMOJOXEHUS MpPU YKa3aHHOM
MOJIOKEHWUM CITYTHUKOB (cM. pazm. 2.1).

ECTRA (European Committee for Telecommunications Regulatory
Affairs) — eBpomneiickuii KOMUTET MO TEJIEKOMMYHMKALMSIM PEryJIupy-
FOIIINX OPTaHOB.

EDM (Electronic Distance Measurement) — 3JIEKTPOHHOE U3Mepe-
HUE PacCTOSTHUS.

EEA (European Economic Area) — eBpomneiickoe 3KOHOMMYECKOE
COOOLIECTBO.

EEPROM (Electrically Erasable Programmable Read-Only Memory) —
3JIEKTPHYECKH TIepEeIIporpaMMUIpPyeMoe TTIOCTOSTHHOE 3aITOMUHATOIIee YCT-
POMCTBO.

EET (East European Time) — cpenHeeBpomneiickoe BpeMs.

EFIS (Electronic Flight Instrument System) — 3JIeKTpOHHAasI CHUC-
TeMa YIIPaBJICHUS TTOJIETOM.

EFTF (European Frequency and Time Forum) — Espomneiickas
mobaibHas HaBUTAIIMOHHAs OBepJIeiiHasl CHCTeMa, BKITIOUaroIiast TJio-
0ajbHOE IIO3ULIMOHMpPOBAaHME W HaBuUraluoHHble HoBocTU (Global
Positioning & Navigation News).

EINS (Electronic Integrated Navigation System) — 3JeKTpOHHbBIE
MHTEIpUpPOBaHHbIE HaBUTALIMOHHKIE cCUCTeMbl (Hanpumep DGPS,— cm.
pasm. 2.2).

Elevation — BricoTa Hag ypoBHeM MOpPS (Ham T'€OUIOM).

Ellipsoid — suurncouns; B reone3uu moja 3TUM TEPMUHOM MOapas3y-
MeBaeTCsl reoMeTpuyeckas ¢urypa, oopa3oBaHHas W3 2JIWIICA, pas-
BEpHYTOTO IT0 Majiolf OCH. DJUIMIICOWI OTpenmesIsieT ABa XapaKTepPHBIX
MpHU3HaKa: JUIMHA OOJIBIION TOJYOCH M CILTIOCHYTOCTh f = (a — b)/a,
rme a, b — uIMHa Majoil U GonblIoi Toayocu (cM. pasm. 1.1).

EM (Electro Magnetic) — 3/eKTpOMarHUTHBIM.

EMC (Electromagnetic Compatibility) — 3JIeKTpOMarHuTHasl COB-
MECTMUMOCTb; CIYXWUT JUISI OLIEHKM B3aMMHOTO BJIUSHUS Pa3IMYHOTO
3JICKTPO- U pagrioOOpyIOBaHUS.

EMCON (Emission Control) — KOHTPOJIb SMHUCCHUU.

EME (Externally Mounted Equipment) — BHellIHe yCTaHOBJIEHHOE
000pyIOBaHME.

en-route — MOJIET O MapLIPYTY.

EOARD (European Office of Aerospace Research and Development)
— eBpoNelcKHuit ouc Mo a3pPOKOCMHUUECKUM MCIeHOBAaHUSIM M pa3pa-
6otkam BBC CIIA (JIoHmoH).
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EOW (End Of Week) — koHell Heaenu.

Eq.E (Equation of equinox) — ypaBHeHHEe paBHOACHCTBUSI.

ERD (Estimated Range Deviation) — oleHKa OTKJIOHEHUSI BeJM-
YMHBI OT 3aJaHHOTO MHUarna3oHa.

ERMES (European Radio Messaging System) — eBpormeiickast
paauoriepenaoinas CUcTeMa.

ESA (European Space Agency) — eBpoOINeicKOe areHCTBO KOCMM-
YECKHUX UCCIeIOBAHUM.

ESGN (Electrically Suspended Gyro Navigator) — HaBuUTaTop c
3JIEKTPUUECKU OTKIIIOUaeMbIM THPOCKOTIOM.

ESNP (European Satellite Navigation Programme) — eBpomneiickast
CITYTHUKOBasi HAaBUTAlIMOHHAS TIporpamMMa.

EST (East Standard Time) — BOCTOYHOE TIOSICHOE BpeMSI.

Ephemeris — acemepuaa: Tabauiia TOUHBIX KOOPAWHAT HAXOXIAEHUSI
HeOeCHBIX Tel, KaK (PYHKIINS BpeMEHMU.

EPE (Estimated Position Error) — oleHKa oIIMOKM MeCTOOIpeae-
JIEHUSI: TTOTPEIIHOCTh ONpeeeHNs] COOCTBEHHBIX KOOPAMHAT B METpax
wiu yrax, ocCHOBaHHasl Ha psine ¢akTopoB, Takux kak DOP u kauvec-
TBE CUTHAJIOB CITyTHUKOB.

ETE (Estimated Time Enroute) — olieHKa BpeMeHHU B MYyTU: MpU-
MepHOe BpeMsI JOCTIDKEHUS IMyTeBOM TOYKM OT MeCTa TeKYIIeTO MeCTO-
MOJIOXKEeHUsI. PacyeT MpoBOAMTCS HAa OCHOBE CKOPOCTH M PACCTOSTHUS.

ETA (Estimated Time of Arrival) — olieHKa BpeMeHU IPUOBLITUS:
MpUOTU3NUTETLHOE BpeMS B YacaX M MHUHYTaX HOCTYDKCHUS ITyTEeBOM
TOYKH.

Event Marker/icon — cuMBOJ IIyTeBOl TOYKHU; OTOOpaxkaeTcsl Ha
9KpaHe M COXpaHSIeTCsS B TAMITH IPUOOpa; CIAYXUT I 0003HAUCHUS
nH(OpMaIUM O TTYTeBOM TOYKEe (IMYHKT MHUTAHUS, 3aIllpaBKa, MCTOUHUK
BOJIbI, UHTEPECHAS TOCTONMPUMEUYATeIbHOCTD U T. I1.).

ETG (European Tripartite Group) — eBpomneickas TpeXCTOPOHHSISI
rpyrnna (CEU+EUROCONTROL+ESA).

ETRF (European Terrestrial Reference Frame) — eBponeiickas 3em-
HasT CTPYKTypa TIPUBI3KMN.

ETSI (European Telecommunications Standards Institute) — EBpo-
MEeACKUI MHCTUTYT TEJIEKOMMYHUKALIMOHHBIX CTAaHAAPTOB.

EU (European Union) — eBponeicKuii cow3.

EUGIN (European Union Group of Institutes of Navigation) —
€BPOINEMCKUI COI03 IPYMITbI MHCTUTYTOB 10 HABUTALIWU.

EUMETSAT (European Meteorogical Satellite) — eBporneiickue
METEOPOJIOTHYECKHE CITyTHUKU.
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EUROCAE (European Organization for Civil Aviation Equipment) —
eBpOIEiiCcKas OpraHM3alysI 0 000PYIOBAHUIO TPAKIAHCKON aBUAIIAM.

EUROCONTROL — eBporeiickas opraHu3alus 1o 0e30I1acHOCTH
BO3IYIIHOW HaBUTALIUU.

EUT (Equipment Under Test) — obopynoBaHue ISl UCTIBITAHUIA.

EVS (Enhanced Vision System) — paciumpeHHas cCTeMa BUICHMUSI.

FAA (Federal Aviation Administration) — ®eaepanbHasi aBUALIMOH-
Has agmuHuctpanus (CIIA).

FAAR (Federal Aviation Authority of Russia) — ®@enepaibHast aBra-
nuoHHas agMuHucTpauust Poccuun (PAC).

FAATC (FAA Technical Center) — Texaudeckuii eHTp Demepanb-
Hol aBnanmoHHoi ammuHucTpanun CIIA (Atlantic City).

FANS (Phase II) — creumanbHbIli KOMHUTET 1O IJIAaHUPOBAHMUIO,
KOHTPOJIIO U KOOPAMHAILIMM MEePCHEKTUBHBIX pa3paboTOK MO a’poHaBU-
Talum.

FBN (Federal Base Network) — 6a3oBast ¢enepanbHasi CeTb.

FBSR (FeedBack Shift Register) — caBurosblii peructp ¢ obpart-
HBIMU CBSI3SIMH.

FCC (Federal Communications Commission) — ¢emepanbHas
KOMMUCCHSI IO KOMMYHUKALIMSIM.

FDE (Fault Detection and Exclusion) — oOHapyeHue U UCKIIoUe-
HUeEe OIIMUOOK.

FDI (Fault Detection and Isolation) — obHapyXeHUe U KOMIIEHCa-
Mg OIINOOK.

FDMA (Frequency Division Multiple Access) — MHOrOKaHaJIbHbII
JOCTYI C YACTOTHBIM pa3iejieHUEM.

FGCS (Federal Geodetic Control Subcommittee) — MOAKOMUTET
(enepaabHOTO T€OAE3UUECKOTO KOHTPOJIS.

FIR (Flight Information Regions) — paiioH nmoseTHoi UH(GOopMaLUn
(PITN)

FLL (Frequency-Lock-Loop) — aBTOoMaTtuueckoe IepeKioueHue
YacTOTHI.

FLTSATCOM (Fleet Satellite Communications System) — ObICTpO-
JIEMCTBYIOLIAS. CUCTEMA COYTHUKOBO KOMMYHUMKALIMN.

FM (Frequency Modulation) — yacToTHast MOIYJIs1. Usl.

FMS (Flight Management System) — cucTema yMpaBJIeHUs TT0JETOM.

FOC (Full Operational Capability) — monHast onepaliliOHHasl COB-
MECTHUMOCTb.

FPAP (Flight Path Alignment Point) — myHKT BbIpaBHMBaHUS Kypca
rmoJieTa.
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Frequency band — moJjioca 4acToT.

Frequency spectrum — criekTp 4acTor.

FRA (Federal Railroad Administration) — ®@emepaabHast afMUHUCT-
panus xene3Hbix gopor CIIA.

FRP (Federal Radionavigation Plan) — ¢enepaibHblii r1aH HaBUTa-
1197078

FTE (Flight Technical Error) — mojeTHast TexHU4YecKasl OlIMOKa.

FTP (Fictitious Threshold Point) — ¢ukTHBHas Mmoporosasi ToUYKa.

GaAs (Gallium Arsenide) — ranuii-aeCeHUIHbINA MOJYITPOBOAHUK.

GAIT (Ground-based Augmentation and Integrity Test) — HazemHoe
yJIydlI€HUE W UCIbITAaHUE 1IeJOCTHOCTM HaBUTAIIMOHHOTO MOJIs.

GARP (GBAS Azimuth Reference Point) — KOHTpoJsibHasi TOYKa
azuMyTa.

GBAS (Ground-Based Augmentation System) — Ha3eMHas cucrtema
ycoBepureHcrBoBanusg CHC.

GCN (Ground Communication Network) — 6a3oBasg KOMMYyHHUKa-
LIMOHHAST CETb.

GCS (Ground Control Segment) — 6a30Bblii CETMEHT KOHTPOJIS.

GDOP (Geometric Dilution of Precision) — reomerpuueckuii dak-
TOP CHMXKEHHUSI TOUHOCTH, OIpeaesisieMblii B3AaUMHBIM PaCOJIOKEHUEM
CITYTHUKOB (CM. pasi. 2.2).

GEO (Geostationary Earth Orbit) — reocrtamoHapHass BOCTOYHAs
opouta. Geodetic datum — reoae3mueckass MojJesb. MaTeMaThuecKasl
MOJIeJIb TeOHa, B KOTOPOM 3a OCHOBY TIPUHSAT 3JUIMIICOWA U TTOTpEI-
HOCTH MEXIy DJTUIICOMIOM M TOYKOM €ro MPUBSI3KU K PeabHOM Teo-
rpacuyeckoi Touke.

Geoid — reoua: ocobasi dKBUIMOTEHIMAbHAsI TTOBEPXHOCTb, COOT-
BETCTByIOLIAs oOlieil ¢dhopme mnoBepxHocTu 3emiu. KacarteiapbHas K
MOBEPXHOCTU TeouJa Bcerma MepreHIMKY/IsSpHa HalpaBleHUIO TrpaBU-
taiuu (cMm. pasa. 1.1).

GERP (GBAS Elevation Reference Point) — KoHTpoibHasi TOYka
BO3BBIIIEHMS (CM. pasd. 1.9.6).

GES (Ground-based Earth Station) — BocToyHast 6a3oBasi CTaHIIMSI.

GIC (GNSS Integrity Channel, Geostationary Integrity Channel) —
KaHaJ o0ecreyeHusT LEJOCTHOCTH, NeOCTallMOHAPHBIN KaHaJl 1IeJI0CT-
HOCTH.

GIS (Geographic Information System) — reorpacdudeckass mHpOpP-
MallMOHHas CUCTeMa.

GLONASS (GLObal NAvigation Satellite System) — r1o0anbHast
HapuranuoHHast cnyTHukoBas cucrema (IJIOHACC) (Poccus).
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GMST (Greenwich Mean Sidereal Time) — cpegHerpMHBUYCKOE
BpeMs

GMT (Greenwich Mean Time) — Bpemsi o I'puHBUUY: CTaHIApT
BpEeMEHHU IO HYJIEBOMY MEpPUIMaHy; MCIOJIb3YeTCsS Ha BCEX CITyTHUKaX
cuctembl GPS.

GNE (Great Navigation Error) — Oosbliiass HaBUTalIMOHHASI OIIIMOKa.

GNSS (Global Navigation Satellite System) — m1o6aibHasi CITyTHH-
KoBas1 HapuranoHHast cucteMa (ICAO)

GNSS-2 (Global Navigation Satellite Service of second generation) —
mIobanbHasA CITyTHUKOBAsl HaBUTAIlMOHHAsI CHCTeMa BTOPOTO ITOKOJIe-
Hus.

GOSNIIAS (Russian State Research Institute of Aviation System) —
Poccuiickuii rocynapcTBEHHBIII HayYHO-MCCIEN0BAaTEeILCKUIA UHCTUTYT
aBMALlMOHHBIX CUCTEM.

GPNN (Global Positioning & Navigation News) — HOBOCTU TJIO-
0aJbHOro MO3ULMOHMPOBaHUS U HaBuranuu (razeta US paper).

GPS (Global Positioning System) — rjobanibHasi cCUCTEMa MECTOOTI -
penenenuss MO CIIA.

$GPGGA, $GPGLL, $GPGSA, SGPRMC, $GPVTG — dopmarsl
nepenauu gaHHbIX npotokoia NMEA-0183 (cm. pasad. 2.3).

GOTO — «CnenoBath K»: MaplIpyT, COCTOSIIIIAI 13 OJTHOTO OTpe3Ka,
IIIe TOYKa cTapTa — TeKylllee IMOJIoXeHre, a BTopast — (PUHMIIL

Grid — KoopauHaTHas ceTka: Habop BEPTUKAIbHBIX U TOPU3OHTAIb-
HBIX JJUHUI, HAHECEHHBIX Ha KapTy C OTpeAesIeHHBIM MHTEPBaJIoM (CM.
pasa. 1.9.4).

GRS (Ground-based Reference Station) — HazeMHas cTaHLIUS MIpU-
BSI3KM.

GRS 80 (Geodetic Reference System of 1980) — reome3mueckas
pedepenii-cucrema 1980 r. (cm. pasn. 1.1).

GST (Greenwich apparent Sidereal Time) — rpuHBUUYCKOE cuaepu-
YecKoe BpeMs.

GPSIC (GPS Information Center) — MH(GOPMALUMOHHBIA LIEHTP
cucteMbl GPS.

HAL (Horizontal Alert Limit) — ropu3oHTaJIbHBIN aBapUHBIN TIpe-
JeJT: mapaMeTp TUMa Macky IO YIVIy BO3BBILIEHUS UISI PUTOPU3OHT-
HBIX CITyTHUKOB (cM. pazm. 2.1).

HARN (High-Accuracy Reference Network) — ceTh IOIpaBOK
BBICOKOI TOUHOCTHU (CM. pasd. 2.2).

HDOP (Horizontal Dilution of Precision) — ¢akTop CHUXXEHUST TOU-
HOCTU OIpeAesIeHNUs] TOPU3OHTAIBHBIX KOOpAUHAT (CM. pasm. 2.2, 2.3).
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Heading — xypc: HampaBieHUE IBUKECHMUSI.

HF (High Frequency) — Bbicokas yactoTta (BY).

HIRF (High Intensity Radiation Fields) — paguauuoHHBIE TOJSI
BBICOKOI MHTEHCHBHOCTH.

HMI (Hazardously Misleading Information) — puckoBaHHOE MCKa-
KeHue nHpopMauuu (B HaBUTallMOHHOM npueMHuke GPS).

HPL (Horizontal Protection Level) — ropu3oHTanbHBLIN YpPOBEHb
3alIUThl (IU1s1 cucTeMbl SBAS).

HUD — uHaukanuys Ha J000BOM CTEKJIE.

HV (Host Vehicle) — TpaHCcOpTHOE CPEICTBO.

Hz (Hertz) — equHuaa u3dMepeHUs 4acTOTHI.

I/A/CoS/ToA (Integrity, Availability, Continuity of Service and
Time to Alarm) — LeJIOCTHOCTb, IIPUTOJHOCTh, HEIIPEPBIBHOCTb OOCITY-
KUBAHUST M BpeMsI CUTHAJIM3AIIUU.

IAG (International Association of Geodesy) — wMexmyHapomHas
accouMalus Mo Teoae3nu.

TIAIN (International Association of Institutes of Navigation) — mMeX-
IyHApOIHas acCOIMALIMSI MHCTUTYTOB O HaBUTALIUMU.

IALA (International Association of Lighthouse Authorities) — mMex-
JyHapoJIHasl accouuanusl MassyHbiX cayko (MAMC).

TACSP — mocTaBIIMK yCIYyT MEXIYHAPOIHON aBUAIIMOHHON CBSI3M.

TAOPA — MexXmyHapOIHBIN COBET acCOLMAIIMM BIaNebLIeB U TTHJIO-
TOB Bo3ayLIHBIX cynoB (MAQOA).

IATA (International Air Transport Association) — MeXIyHapoIHast
accouMalnys BO3AYIIHOTO TpaHCIIOPTa.

TIAU (International Astronomical Union) — MeXayHapOaHbIi acTpo-
HOMUYECKUU COM03.

IBAC — mexxmyHapomHblii coBeT ciryxKebHoit aBuaumu (MCCA).

ICAO (International Civil Aviation Organization) — MeXITyHapoOmI-
Hasl OpraHM3anus ITPaKIaHCKON aBUAIIWM.

ICC (Interface Control Contractor) — MHOCTaBIIMK KOHTPOJIHHOTO
uHTep(eiica.

ICCAIA — MexayHapOmHBIN KOOPAMHAIIMOHHEIN COBET acCOIMAIINi
aBuakocmuueckoil mpombiiieHHocTH (MKKAWA).

ICD (Interface Control Document) — mHTep(eUCHBIT KOHTPOJIb-
HbI TOKyMEHT (Hampumep, cuctembl GPS).

ICS (Initial Control System) — WHWIMAIM3AINASI CUCTEMBI KOHT-
pois.

ID (Identification) — uneHTUhUKALIUA.
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IEC (International Electrotechnical Committee) — MexXXTyHapOmTHBII
afieKTpoTexHuueckuit komuter (MOK).

IEEE (Institute of Electrical and Electronical Engineers) — uHcTu-
TYT UHXKEHEPOB 10 3JEKTPOTEXHUKE U panuosiekTpoHnke (MMUDP).

IERS (International Earth Rotation Service) — MexayHapomHast
ciryxk0a BpaleHus 3eMIIu.

IF (Intermediate Frequency) — mpomexXyTo4yHasl 4acToTa.

IFALFA — wMexnyHapomHast (enepannsi accouuanuil JIMHEWHBIX
mtotoB (MPAJITIA).

IFATCA — mexnyHapomHas ¢emepalus accolalMii TUCIeTYePOB
yrpaBieHUs Bo3OyIIHbIM ABikeHreM (MDATKA).

IFR (Instrumental Flight Rules) — mpaBuia nosera no npubdopam
(TTI1IT).

IFF (Indentification Friend or Foe) — wuaeHTudukanus «cpoii/
YyKOil».

IGEB (Interagency GPS Executive Board) — MexXBeaoMCTBEHHBII
WCTIOJIHUTENbHBIN opraH cuctembl GPS.

IGP (Tonospheric Grid Point) — ceTka maHHBIX HMOHOC(EPHOro
cI1o4.

IGS (International GPS Service for Geodynamics) — MexkayHapo-
Hag ciayx0a GPS mo reoguHamMuke.

I-Level (Intermediate Level) — mpoMexXyTOUHbBI YPOBEHb.

ILS (Instrumental Landing System) — cucTeMa nmocaaku 1o mpubo-
pam.

IMC (Instrumental Meteo Conditions) — MHCTPYMEHTAJIbHBIA yJeT
METEYCIOBUMA.

IME (Internally Mounted Equipment) — BHyTpeHHEe YyCTaHOBJIEH-
Hoe 000pyIoBaHUE.

IMO (International Maritime Organization) — MeXayHapoaHast
mopckast opranuzanus (MMO).

IMS (Integrity Monitoring System) — WHTerpupoBaHHasI CHUCTEMa
MOHUTOPUHTA.

IMT (International Mobile Telecommunications) — MeXIyHapo.I-
HasT MOOMJIbHAS TEJIEKOMMYHUKAIIMSI.

IMU (International Measurement Unit) — MeXayHapoAHasl cucteMma
SIVHHIL U3MEPEHUS.

INMARSAT (International Maritime Satellite Organization) — mMeX-
JTyHapoaHasl opraHu3alus MOPCKOM CIyTHHUKOBOM cBsa3u (MHMapcar).

INS (Inertial Navigation System) — uHepiLMaJibHasl HABUTALIMOHHAsI
CHCTEMa.
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I&M (Improvement and Modernization Programs) — ycosepiieHc-
TBOBaHWE U MPOTpaMMbl MOAEPHU3ALINM.

Invert route — oOGpaTHBII MapIIPYT: PexKMM HaBUTALIUU I10 YXKe MPOii-
JEHHOMY MapIIpyTy B 0OpaTHYIO CTOPOHY C IIeJIbIO TOCTUXKEHUS CTapTO-
BOU TOUKM.

IOC (Initial Operational Capability) — McxXomHble 3KCILTyaTalllOH-
Hble Bo3aMOXXHOCTH GPS.

IODC (Issue of Data, Clock) — mpobyieMa JaHHBIX MO TapaMeTpy
BPEMEHHU.

IODE (Issue of Data, Ephemeris) — mpob6iema maHHBIX 1O 3deme-
pugaM CIIyTHUKOB (Ta0julla MX TOYHBIX KOOpAWHAT, KakK (YyHKUIMU
BpPEMEHM).

ION (Institute of Navigation) — uHcTuTyT HaBurauuu (CILLA).

IOR (Inmarsat III Indian Ocean Region) — cmytHMk Inmarsat mrst
peruoHa MHauiickoro okeaHa.

ionosphere — noHocdepa: aTMochepHbI CI0I 3apsKEHHBIX YAaCTUIL
Ha BeIcoTe 120...290 xMm.

ionospheric refraction — wuoHochepHOe TIpeTOMIIEHUE, BHI3BIBAIO-
lee M3MEHEHHE CKOPOCTHU pacIIpoCcTpaHeHus curHaia (cm. pasm. 2.1,
2.3 m 2.5).

IOT (In Orbit Test) — ucrnelTaHre Ha OpoOUTE.

IP (Insrumentation Port) — MHCTpyMEeHTaJIbHBINA MOPT.

IPP (Ionospheric pierce point) — TouKa IIPOXOXIEHUS Yepe3 MOHOC-
bepy.

IRM (IERS Reference Meridian) — omopHblii MepHIMaH B CUC-
teme IERS (MexmyHapomHoO# CIy>KObI BpallleHUsT 3eMJIN).

IRP (IERS Reference Pole) — mojoxXeHue IOJIOCOB B CHCTEME
1IERS.

IRS (Inertial Reference System) — wHeplMagbHasT OMOPHAs CHC-
Tema.

I/S (Interference-to-Signal ratio) — oTHoIIeHWe cUTHAI/MHTEpPdE-
pPEHIIMOHHAST TTOMeXa.

ISC (Integrated Satellite Control) — KOHTPOJIb LIEIOCTHOCTH HaBHAa-
LIMOHHOTO MOJISl CITyTHMKA.

ISO (International Standartization Organization) — MeXIyHapoO.I-
Hasg opraHusanud 1mo cranpaprusanuu (M1CO).

IT (Information Technology) — nHbopMaLMOHHAsA TEXHOJIOTHUSI.

ITS (Intelligent Transportation System) — WHTeJJIeKTyajlbHasl CUC-
TeMa TPaHCIIOPTUPOBKHM.
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ITU (International Telecommunications Union) — MeXmyHapoaHbIi
coro3 aekTpocssazu (MCD).

ITU-R (ITU-Radiocommunications sector) — ceKTOp paauoCBsI3U
ITU. ITU- ITU-RR (ITU-Radio Regulations) — cekrop pammoympas-
nenus ITU.

JAA — eBporeiickuii 00beIMHEHHbII TTOJTHOMOUYHBINA OpraH 1o JIeT-
HOW TOTHOCTH.

Jamming — panuonpotuBoneiictsue GPS.

JCAB (The Japan Civil Aviation Bureau) — 61opo rpaxaaHCKOM
aBuanuu AnoHuu.

JD (Julian Date) — naTta mo 0JUaHCKOMY KaJIeHIApIO.

Jeppesen — aBuanMoHHas 0a3a MaHHBIX, B KOTOPOW XpaHUTCS
uH(oOpMaMs Mo a’poropTaM, BO3MYIIHLIM KOPUAOpPaM U Ap.

JGPSC (Japan GPS Council) — coset SImonuu o GPS.

JHU/APL (Johns Hopkins University) — ¢usudeckas g1abopaTtopust
yHuBepcuteTa [IxxoHa IN'onkuHca no npuioxeHusm (CIIA).

JPL (Jet Propulsion Laboratory) — nabopaTopusi peaKTMBHOTO JIBU-
xenust (Kanana).

JRC (Join Resources Council) — coBeT mo cpeacTBamM COeIUHEHUS
(CILA).

J/S (Jammer-to-Signal ratio) — oTHoIlIeHHWe CUTHAJ/CUTHAJ TTPOTU-
BOJICVICTBUS.

JSC (Joint Spectrum Center) — O0OBbeAMHEHHBIN LIEHTP CIIEKTPaThb-
HbIX uccienoBanuii (MO CIIIA).

JTDIS (Joint Tactical Information Dissemination (Distribution)
System) — oObeAMHEHHas CHUCTeMa pacIpoCTpaHeHMs (pacmpenese-
HUS) TaKTUYECKOU MH(pOPMALUN.

Latitude — mupora: reorpaduueckas BeaMunHa. MiamepsieT paccro-
SHME Ha CeBep WJIM IOT OT BKBaropa. EmuHWIA M3MepeHus — Ipamayc
(0...90). OnuH rpanyc paBeH ogHoil Mopckoil Muite (1,85 kM) (cM. pasn.
1.2).

L-Band — nmnama3on L: nmamazon pagmouactoT (390...1550 MIn), B
YaCcTHOCTH, B 3TOT [OMaIa3oH BXomsAT 4YacToTel GPS HaBuratopos
(1227,6 MI'mt u 1575,42 MI') (cm. pasmd. 2.3).

L1 — 1575,42 MI'y — GPS Hecymast ¢ C/A u P (wau Y) komom.

L2 — 1227,60 MI'u — GPS Hecymas ¢ P uin Y komom.

L3 — GPS Hecymasg yacrora, KoTopasi HeceT JaHHBIE O MpUMeEHe-
HUU SIEPHOTO OPYKHUSL.
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L5 — 1176,45 MTI'u (B mrepcriektuBe) — gononHuTenbHass GPS gac-
TOTA IS TPAXKIAHCKMX MOJIb30BaTeIeH.

LAA (Local Area Augmentation) — MeCTHOe yBeJIMUYeHHUE 00JIACTHU.

LAAS (Local Area Augmentation System) — JoKajJbHasi cucrema
(byHKILIMOHAIBHOTO AOTIOJIHEHUS.

LAD (Local Augmentation Differential) — mectHast nuddepeHLu-
aJbHas morpaBka (cM. pasm. 2.2).

LADGPS (Local Area Differential GPS) — nokanbHasa nuddepeH-
uuanbHasg noncucrema GPS (cMm. pasn. 2.2).

Ib (Lambert) — anrnuiickuit pyHr (0,453 Kr).

Leg — oTpe3oK: yacTb MapIipyTa, Jiexallas MEXIy IBYMS ITyTe-
BBIMU TOYKAMU. MapuIpyT, COCTOSIIIMI U3 TyTeBbIX ToueK A, B, C u D
COIEPXUT 3 OTpe3Ka.

LEO satellite (Low Earth Orbited satellite) — HU3KOOPOUTANIBHBINI
CITyTHUK.

LEO (Low Earth Orbit) — HU3Kas oKojl03eMHasi opouTa.

LEP (Linear Error Probable) — nuHeliHas BeposiTHAs1 OLLMOKA.

LGS (Local Geodetic System) — JokajnbHas Teome3dyeckass CHUC-
TeMa.

LHCP (Left-Hand Circular Polarization) — yieBast KpyroBasl IoJjisi-
pu3aLusl.

LKE (Lockheed-Khrunichev-Energia) — oObenuHeHue Jlokxumi-
XpyHuueB-OHeprus (Kanaga).

LLR (Lunar Laser Ranging) — na3epHas moacserka JIyHbI.

LO (Local Oscillator) — J0oKaJlbHBIN (MECTHBII) TeHepaTop.

Longitude — nonrora: reorpaguyeckas BeJIMUMHa; ONpeaeseT pac-
CTOSIHME B rpadycax Ha BOCTOK M 3aman OoT HyJeBoro (I'pMHBHUUYCKOIO)
Mmepuauana (cMm. pasmg. 1.2).

LORAN-C (Long-Range Navigation) — HaBUTalIMS JAJIBHETO NEIC-
TBUs1, Bepcus C.

LSB (Least Significant Bit) — mmamimm\ o6uT.

LSP (Local Status Panel) — mecTHas rpymma craryca.

MAGR (Miniature Airborne) — OopToBoii MuHMaTIOpHBIH GPS-
MIPUEMHHUK.

MBS (Mobile Broadcast Service) — MoOmIBHOE OOCTYXMBaHUE
pamguonepenayn.

mB (millibar) — equHuULIA KaBAEHUS.

MCC (Mission Control Center or Master Control Center) — 1eHTp
YIIpaBJIEHUS TIOJIETOM WJIM MacTep-LUEeHTP KOHTpoJsd (cM. pasa. 2.2).
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MCS (Master Control Station) — mactep-cranuuss GPS (cM. pasn.
2.2).

MCS (Medium Control System) — cpeacTBa CUCTEMbI KOHTPOJIS.

MCT (Mean Corrective Mainteance Time) — ycpenHeHHast KOppeK-
LIUST XpaHUMOTO (3TAJIOHHOTO) BPEeMEHM.

MDE (Minimum Detectable Error) — MuHuManbHast oOHapy>KuBae-
Mas olInoKa.

MDT (Maintenance Data Terminal) — TepMuHanI ZAaHHBIX OOCTY-
KUBaHMSI.

Magnetic variation — MarHuTHbIE OTKJIOHEHMS: MOTPELTHOCTD MOKa-
3aHMI KoMIlaca B pe3yJbTaTe aHOMaJbHBIX MAarHUTHBIX SIBJICHUM B pa3-
HBIX YacTsax 3eMHoOro mapa (cMm. pasm. 1.2).

Mean time — MUpOBOe BpeMs: MUPOBOIl CTaHIApPT BpeMeHM ¢ 1986
roga. OCHOBaH Ha MOKAa3aHUSIX aTOMHBIX YacCOB.

MEO (Medium Earth Orbit) — cpenHssa 3emMHast opouTa.

MERR (Maximum Error) — MakcuMaiibHas1 oluoka.

MES (Mobile Earth Station) — MoOuIbHas Ha3eMHasl CTaH.Usl.

MET (Mobile Earth Terminal) — MOOUIBHBI\ a3eMHBI\ TEPMUHAIL.

MIDS (Multi Functional Information Distribution System) — MHO-
ropyHKIIMOHAIbHASI CcUCTeMa pacrapeaeiaeHuss wuHbopmauuu (MO
CIHIA).

MJD (Modified Julian date) — wusmenHenHas HOmuaHckas nara,
Oepyliass Havyauao ¢ nmojayHouu 17 HosOps 1858 r.

MLS (Microwave Landing System) — Ha3zeMHas MHKpPOBOJHOBas
cHUcTeMa.

MmaxCT (Maximum Corrective Mainteance Time) — MakcuMaib-
Hasl KOppeK.1sI 3TaJIOHa BPEMEHMU.

MMD (Mean Mission Duration) — cpemHsiss IpOmOJLKUTEIbHOCTh
xku3Hu cpytHuka GPS.

MMIC (Monolithic Microwave Integrated Circuit) — MOHOJIUTHAS
MUKPOBOJTHOBASI MHTETPaJIbHAS CXeMa.

MNPS (Minimum Navigation Performance Specifications) — MuHu-
MaJIbHbIe TPeOOBAaHMS K MTPOBEACHUIO HABUTALIMOHHBIX Pa0doT.

MOPS (Minimum Operational Performance Standards) — craH-
JapThl HA MUHUMAJIbHbIE SKCIUTyaTAMOHHBIE XapaKTEPUCTUKU OOPTO-
BbIX mpueMHUKoB GPS.

MPSOC (Multi-Purpose Satellite Operations Center) — MHOTrOIIe-
JICBOW CITyTHUKOBBIWA LIEHTD.

M/S (Meter per Second) — eaIMHHUIIA CKOPOCTHU
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MSL (Mean Time Between Failure) — cpenHee BpeMst 6€30TKa3HOM
paboTHI.

MS (Monitor Station) — cTaHLIMSI MOHUTOPUWHTA.

MSL (Mean Sea Level) — cpenHuit ypoBeHb MOPSI.

MSS (Mobile Satellite Service) — MoOUIbHas CIOYTHUKOBAsI cep-
BHCHAs CIIyXO0a.

MST (Mean Sidereal Time) — cumepuyeckoe BpeMsl.

MST1 (Mean sidereal time corrected for polar motion) — cuaepu-
YecKoe BpeMsT IS IIPHUIOISIPHEBIX 00JIacTei.

MTA (Mass Transit Authority) — ympaBiaeHUe OOILECTBEHHBIM
TPaHCIOPTOM.

MTBO (Mean Time Between Outage) — cpemHee BpeMsI MEXIY
OTKJTIOUEHUEM TIMTAaHUSI C 1IeJblI0 3HeprocobepekeHus] aBTOHOMHOTO
GPS-npueMHuka (cMm. pasa. 2.5).

MTB (Mean Time Between Mainteance) — cpeaHee BpeMsi MeXAy
ceaHcamu onpenaeneHus koopauHat GPS nmpuemHuka (cMm. pasmd. 2.5).

MTTR (Mean Time To Repair) — cpeaHee BpeMs MO3MLIMOHUPOBA-
HUSA, IPU KOTOPOM B MUHUMAJILHOM CTEIIEHN CKa3bIBaeTCs MHOTOJIyYE-
BOCTb CHUTHAaJA.

multichannel receiver — MHOrokaHajabHBII TPUEMHUK.

N/A (Not Applicable) — HeITpUMeHUMEIIA.

NAD 83 (North American Datum of 1983) — ceBepoaMepuKaHCKas
cuctema koopauHat 1983 r. (cm. pasm. 1.2).

NAGU (Notice Advisory to GLONASS Users) — KOHCYJbTaTUBHOE
yBegomeHue misd nosnn3oatenaeit GLONASS.

NANU (Notice Advisory to Navstar Users) — KOHCY/JIbTaTUBHOE YBe-
nomiieHue s nojb3oBareieii NAVSTAR (GPS).

NAPA (National Academy of Public Administration) — HallMOHaTb-
Has akaaemus rocygapcTBeHHOM caykobl CIIIA.

narrow correlator — y3KOITOJIOCHBIN KOPPEJISTOpP, 00eCTIeUnBaIOLINIA

yMeHbIIIeHe (B MpPUEMHHMKaX) TOTPEIIHOCTH OT MHOTOJIYYeBOTO
pacnpocTpaHeHHUsI CUTHaIa

NAS (National Airspace System) — HallMOHaJbHasi CUCTEMa BO3-
ayirHoro npoctpaHcTBa CIITA.

NASA (National Aeronautical and Space Administration) — Haiuo-
HaJbHasl a3pOHaBUTALIMOHHasI U KocMuueckass AnmuHuctpauust CIIA.

NASAO (National Association of State Aviation Officials) — Hammo-
HaJIbHasl accolMalMsl TOCyIapCTBEHHBIX YMUHOBHUKOB aBUALIMMU.

NATO (North Atlantic Treaty Organization) — opranusauusi Cese-
pOAaTIIAHTUYECKOTO JOTOBOPA.
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NATS (National Air Traffic Service) — HalmoHanbHas ciayx0a BO3-
JIYIITHOTO ABVXKEHUST (AHIINUS).
NAYV (Navigation) — HaBUTaLusl.

NAV-msg (Navigation Message) — HaBUTAaUMOHHBLIE COOOILIEHUS
(cM. pasn. 2.3).
NAVCEN (Navigation Center) — ueHTp HaBurauuu beperooit

oxpannl CIIIA.

NAVSTAR (NAVigation Satellite providing Time And Range) —
HaBUTAlIMOHHAS CITyTHUKOBAs CHUCTeMa IJII M3MEpPEeHUsS BPEMEHH U
MECTOIIOJIOKEHUS: O(pULIMaNIbHOE Ha3BaHWE, JaHHOe AMEPUKAHCKUM
MPAaBUTEIBCTBOM CHCTEME CITYTHUKOB HaBUTAllMKU (B JaJbHEHIIIEM
nepeuMmeHoBaHHoe B GPS).

NAVSAT Info (Navigation Satellite Information Service) — muHGoOp-
mauMoHHas ciyx6a cucteMbl NAVSTAR.

NBS (U.S. National Bureau of Standards) — HammoHajqbHOE 0IOpO
CTaHIAPTOB.

NCF (Network Control Facilities) — cpencrBa o0caykKnBaHUS KOH-
TPOJIS CETH.

NCO (Numerically Controlled Oscillator) — 1ndpoBoii yrpasisie-
MBI TeHepaTop (cMm. pasm. 2.3).

NELS — xoopmuHaumoHHOe areHTcTBOo CeBepo-3aImagHoil eBpo-
neiickoit cucteMsl Jlopan-C.

NEP (North Ecliptic Pole) — ceBepHblii SKIMIITUYECKUI MOIIOC.

NFPO (National Flight Procedures Office) — HammmoHanbHBIN oduc
npouenyp nosera (CIIIA).

NGRS (National Geodetic Reference System) — HammoHaibHas
reoge3nveckast pedepeHIl-cucTema.

NH or N-H- (Neuman-Hoffman code) — xon Heitmana-I'opmana.

NIST (National Institute of Standards and Technologies) — Hammo-
HaJbHBI MHCTUTYT cTaHaapToB M TexHosoruil (boynmep, Konopano,
CIIA).

nm (Nautical Mile) — Mopckas Mus.

NMCT (Navigation Message Correction Table) — TabmuIel HaBUTA-
IIMOHHBIX TTOTIPABOK.

NMEA (National Marine Electronics Association) — HallMOHaJIbHas
accolMalnysi MOPCKON 32JIEKTpOHUMKM. HallMoHaJIbHBIIA KOMMTET I10
cTaHAapTU3aluu (GopMaToOB, COAEPXKAHMSI, CTPYKTYpPbl U IPOTOKOJIOB
obmMeHa uHdopmaluu Mexay GPS npueMHUKaMU M MPOUYMM BJIEKT-
POHHBIM 06OpYIOBaHMEM Ha GOPTY CyIHA.
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NMEA-0183 — mnpoTOKOJ KOMMYHUKAIIMOHHBIX CTaHIAPTOB ISl
GPS u npouyux 3JeKTPOHHBIX MPUOOPOB Ha OOPTY cyaHa (CM. pasi.
2.3).

NLES (Navigation Land Earth Station) — HaszeMHass HaBUTaLlMOH-
Has ctaHuus cuctembl EGNOS.

NLR (National Aerospace Laboratory) — HauuroHajbHasi KOCMUYEC-
Kag nmaboparopust (HunepaaHabr).

NOAA (National Oceanic and Atmospheric Administration) — Haiu-
OHaJbHas OKeaHcKasa u aTMocdepHas agMuHucTpauus (CIIIA).

NOTAM (FAA Notice to Airmen System) — M3BeICHUS IS TTAIO-
TOB.

NOSC (Naval Ocean System Center) — BOEHHO-MOPCKOI1I OKeaHC-
KU LIEHTP.

NPA (Non-Precision Approach) — HeTOUHBII 3aX0[ Ha MOCAAKY.

NPOESS (National Polar-orbiting Operational Environmental
Satellite System) — oGbeAMHEHHAs] BOEHHO-TpaXKIaHCKasl CUCTEMa OIle-
paTMBHOIO HaOJIONEHUS 3a COCTOsIHMEM oKpyxarolieil cpenbl (CIHIA:
DoD u NASA).

NRC (National Research Council) — HaIMOHAJIbHBIM COBET IO
uccaegoBanusm (CIIA).
NRL (Naval Research Laboratory) — BOeHHO-MOpPCKasi Hay4HO-

HCIIe0oBaTeNIbCKasl J1abopaTopus.

NS (Nanosecond) — HaHOceKyHIa (HC).

NSA (National Security Agency) — areHTCTBO HallMOHaJbHOI 0e30-
ITACHOCTH.

NSC (National Security Council) — coBer HauMOHaJbHOI Ge3omac-
Hoctu (CIIA).

NSC (Non-Standard C/A-Code) — HecTanmapTHbiii C/A-Kof.

NSY (Non-Standard Y-code) — HecTaHIapTHBIN KPUMNTO3AIIUTHBIN
Y-xon.

NSE (Navigation System Error) — ommoOKNW HaBUTAIlMOHHOM CHC-
TEMBI.

NGSO MSS (Non-GeoStationary MSS) — He reocralnmoHapHas
MSS (Mobile Satellite Service) — MoOWIbHasi CIIyTHUKOBAasi CEpBUCHAsI
clryx0a.

NTIA (National Telecommunications and Information Administration
— Ha.MOHaJIbHasg aMUHUCTPALMS IO TEJIEKOMMYHUKALMSIM W WHDOp-
manuu (CIHA).

NTDS (Navy Tactical Data System) — Mopckas cucTeMa TaKTH4ec-
KHX JaHHBIX.
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NTS (Navigation Technology Satellite) — HaBUTALMOHHBII TEXHO-
JIOTUYECKMIA CITYTHMK.
NUSC (Naval Underwater Center) — BOEHHO-MOPCKOM MOIBOIHBII

LIEHTP.
0&S (Orbitography and Synchronisation) — opouTtorpadgust u cux-
pOHU3AIIKS.
OBCP (On-Board Computer Program) — 6opToBasi KOMIIbIOTepHas
Iporpamma.

OBP (On-Board Processor) — 60pToBOIi Ipoieccop.

OCP (Obstacle Clearance Panel) — rpymnma pa3spelieHus KOH(PINK-
TOB.

OCR (Operational and Certification Requirements) — skcruyaTa-
LIMOHHKIE U CepTU(PUKALNOHHbIE TPeOOBaHUSI.

OCS (The GPS Operational Control System) — 3KcIuIyaTallMOHHAsI
cucteMa ynpasieHus GPS.

OIG (Office of the Inspector General) — o¢HuC IJTABHOTO MHCIEK-
topa (MO CIIA).

O-Level (Organization Level) — opraHu3allMOHHBINA YPOBEHbD.

O&M (Operations and Maintenance) — nedCTBHS 1M OOCITyKMBa-
HUe.

OMY (Orbit Maneuvre Vehicle) — opOuTaibHOe MaHEBPEHHOE
TPaHCIIOPTHOE CPEICTBO.

ONP (Open Network Provision) — OTKpbITOE ceTeBoe obecriede-
HHUe.

OOB (Out-of-Band) — BBIXOI U3 IOJOCHI.

Orbcomm (Orbital Communications Corporation) — opOuTaabHas
KoMMyHUKaunoHHast Koprnopauus (CIIA).

ORD (Operational Requirements Document) — TOKyMEHT 2KCIUTya-
TAaLlMOHHBIX TPEOOBAHUIA.

OSD (Office of the Secretary of Defense) — ocduc MuHucTpa 060-
ponbl (CIIA).

OSS (Orbitography And Sysnchronisation Station) — craHuus
opburorpaduy U CUHXPOHU3ALUMN.

Parallel channel receiver — npreMHUK ¢ NapajijieIbHBIMUA KaHAJIaMU,
HUCTIONB3YIONINIT HECKOJIbKO KAaHAJIOB CBSI3M IS TTOMIEPXKAHUS TIOCTO-
STHHOTO KOHTAaKTa ¢ HECKOJIBKUMHU CITyTHUKAMU OJHOBPEMEHHO.

PA (Precision Approach) — TOYHBII 3aX01 Ha TOCANKY.

PACF (Performance Assessment And Check-out Facility) — omeHka
pabothl U cpeactBo KoHTposst (cucteMa EGNOS).
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PAN (The GPS Performance Analysis Network) — ceTh aHanmuza
pabotsl cuctembl GPS.

P-Code (Precise Code) — kom Il BBICOKOTOYHBIX H3MEpEeHMI
KOOpAMHAT B BUIE JIMHHOM TNCEeBAOCIYYaHOMN MOCIEeN0BATEIBHOCTU C
IIepUOIOM IIOBTOpeHMsSI 267 OHEW M BO3MOXHOCTBIO II€PEyCTAaHOBKU
Kaxnayo Hememo. Kox cocrout u3 38 ceMUAHEBHBIX HoJei, 32 U3 HUX
MpeaHa3HauYeHbl TSI MHAWBUIYAIbHBIX CITYTHUKOB OPOMTAIBHON TpyII-
OUPOBKM, 5 — 111 0a30BBIX CTaHLMK (pOpMUPOBAHUS IIONpPaBOK, 1 —
He ucnoyb3yercst (cM. paszd. 2.3).

PDOP (Position Dilution Of Precision) — ¢akTop CHUXEHUSI TOY-
HOCTHU OIIpeleSIeHUsI MeCTOIooXeHus1 (cM. pas3md. 2.1).

PE (1. Precise Ephemeris; 2. Program FElement; 3. Portable
Equipment) — mnpeuu3noHHbIe 3¢eMepUabl; IPOrpaMMHEBIN 3JIEMEHT;
MOpTaTUBHOE 00OpYyIOBaHUE.

PHT (Weather sensors: Pressure, Hydrometry and Temperature) —
TOTOIHbBIC NaTYMKU: JABICHUS, TUIPOMETPUHN U TeMIIepaTypHhl.

PL (Protection Level) — ypoBeHb 3allIUTHI.

PLANS (Position Location and Navigation Symposium) — cummo-
3UyM II0 MECTOOTIPEIEICHUIO U HaBUTALINH.

PLGR (Precision Lightweight GPS Receiver) — TIpe.M3MOHHBI\
manorabaputHbel\ GPS npuemHuk.

PLL (Phase-Lock-Loop) — cucrema ¢a30Boil aBTOIIOACTPOKM
YaCTOTHI.

PI-Pre (Planned Product Improvement) — 3aruiaHupoBaHHOE YCO-
BEPILICHCTBOBAHUE U3IEITH.

PMD (Program Management Directive) — gupeKkTuBa IIpOTrpaMMbl
yIIpaBICHUS.

PNP (Payload Navigation Processor) — mosie3Hass Harpy3ka HaBuUra-
IIMOHHOTO TIpOolIeccopa.

pps (pulse per second) — UMITYyJIbCOB B CEKYTIY.

PPM (Part Per Million) — ogHa MWUIMOHHAS.

PPM (Pulse Per Minute) — UMITyJIbCOB B MUHYTY.

PPS-SM (PPS Security Module) — momyns mmdppoBanust P-kona.

PPTI (Precise Time and Time Interval) — mpenmu3noHHOE ompenae-
JIeH€ BpeMEHU 1 BPEeMEHHbIX UHTEPBAJIOB.

PPS (Precise Positioning Service) — pexXXuM Mpeu3nOHHOTO OIIpe-
JIeJIeHWsI KOOpauHaT (¢ MCIIojib3oBaHUEM P-xopa).

PPSPO (PPS Program Office) — ynpaBiaeHue rporpaMmMoit gocryna
Kk PPS.

Kapnawyk B. U.

270



&«

«COJIOH»

MNMpuno>xenne. Cnncok TepMUHOB N COKPaLLeHNn

PRN (Pseudo-Random Noise) — mceBmociydailHblii CUTHAJ, TeHe-
pUpYyeMblil, HampuMep, MHOTOPa3psSIIHBIM CABUTOBBIM PETUCTPOM C
snemeHTamMyu MCKITIOYAIOIIEE MJIN B tieniu o6paTHOM CBSI3U (CM.
pasm. 2.3).

pseudolite — reHepartop IceBrociaydaiiHoro curiajia B GPS npuem-
HUKE.

pseudo-random code — Kon ¢ ICEBIOCIYYalHBIMM XapaKTE€PUCTU-
KaMM.

pseudorange — M3MepeHHNE TICEBIONATLHOCTH, OCHOBAaHHOE Ha KOpP-
pesLuY TICEBAOCTYyYaliHBIX CUTHAJIOB OMMHAKOBOM CTPYKTYpPBI, T€HE-
pupyeMbix Ha cniyTHUKe U B GPS-npuemHuke (cMm. pasn. 2.1 u 2.3).

P-signal (Protected signal) — kpunTo3ailuileHHbIN (3almgpoBaH-
HBI) curHaji, Hanpumep, P-kog GPS, o6o3Hayamblii B TaKOM cliydae
kak P(Y) (cm. paszn. 2.3).

PSK (Phase-Shift Keying) — ¢a3oBass MaHUNYJISILUSI, UCITOIb3Ye-
mas, Hanpumep, B cucteMax GPS u I'JIOHACC (cMm. pasn. 2.3 u 2.4).

PT (Performance Type) — Tun paboThL.

PVT (Position, Velocity and Time) — MecTonoyioxxeHrue, TOUHOCTb
U BpeMsl.

QPSK (Quadri-Phase-Shift Keying) — kBampatypHas ¢da3oBas
MmaHunyasauus, ucnoabdyemMas B cuctremax GPS u TJIOHACC (cwm.
pazn. 2.3 u 2.4).

R95 — pammyc kpyra B KOHYCOOOpa3HOI JuarpaMMe HarlpaBjieH-
HOCTHM aHTEHHBI, B KOTOPOM COCPeIoTOoYeHO 95% w3yyaeMoii SHepTHH.

RACE (Research and technology development in Advanced
Communications in Europe) — ucciegoBaHue U pa3BUTHE TEXHOJOTUU
B TIepeIOBBIX KOMMYHUKAIIUAX EBPOIILI.

RAIM (Receiver Autonomous Integrity Monitoring) — aBTOHOMHBIi1
KOHTPOJIb LIEJIOCTHOCTH B MPUEMHUKE.

RAM (Reliability and Maintainability) — HageXHOCTb U PEMOHTOII-
PUTOTHOCTb.

RAS (Radio Astronomy Service) — pagMoacTpOHOMMYECKasI
clIyxo0a.

Rb (Rubidium) — anemMeHT pyOuauii, UCTIONb3YEMbIi B OMTHOUMEH-
HOM Jiazepe.

RDOP (Relative Dilution of Precision) — OTHOCUTENIbHOE CHUXE-
HUE TOYHOCTH OTIPENETeHUs MECTOTOIOXEHMUS.

RDS (Radio Data System) — paguocucrema nepeavyu JaHHBIX.

RDT&E (Research, Development, Test and Evaluation) — uccneno-
BaHUE, pa3BUTHE, UCTIBITAHUE U OIEHKA.
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Remote Sensing — nucTaHIMOHHOE 30HIMPOBAHUE.

RF (Radio Frequency) — paguouacrorta.

RFI (Radio Frequency Interference) — paauoyacTtoTHasi JMHUS
nepenaun (paguoKaHa).

RFP (Request for Proposal) — 3ampoc o npeaioxkeHuu.

RHCP (Right-Hand Circular Polarization) — mpaBast KpyroBas
nosipu3anys (AHTEHHBI).

RIMS (Ranging and Integrity Monitoring Station) — craHLusl, KOH-
TpOJIMpyoLIasi pacrojioxeHue u 1ueaoctHocThb (cucrema EGNOS).

RIN (Royal Institute of Navigation, United Kingdom) — kopoJieBc-
KU MHCTUTYT HaBurauu (BeaukobputaHus).

RINEX (Receiver Independent Exchange Format) — mnpueMHUK,
coBMeCTUMBIN ¢ paznuuHbiMu popmatamu (GPS u GLONASS).

RISC (Reduced Instruction Set Computing) — apXuTeKTypa KOM-
neloTepa (MUKpPOIIpOlieccopa) C OTpaHUYEHHBIM HAOOPOM KOMaH/I.

RME (Radiation Monitoring Equipment) — oOopynoBaHue s
KOHTPOJISI U3JTyYEHMSI.

RMI (Remote Maintenance Interface) — wuHTepdeiic ymaaieHHOro
JOCTYTIA.

RMS (Root Mean Square) — cpeaHeKBagpaTUYeCKOe 3HAuYeHME
BEJIMYMHEBI, HAIIpUMep, OIIMOKK (cM. pasmd. 1.6).

RNAYV (Area Navigation) — ob61acTb HaBUTallUM.

RNP (Required Navigation Parameters) — TpeOyeMble HABUTaLIMOH-
HBbIE XapaKTePUCTUKU.

RNSS (Radio Navigation Satellite Service) — pagnoHaBUTAIIMOH-
HBII CIIYTHUK OOCTY>KVMBaHMUS.

RR (Radio Regulation) — panuoymnpasieHue.

Route — wMapuipyT: rpynmna IMyTeBbIX TOYeK, BBeAeHHbIX B GPS
HaBUTraTop, B MOCJENOBATEbHOCTU MPEAIOJaraeMoro cjieaIoBaHusl.

RSP (Remote Status Panel) — ynmaneHHast rpymiia craryca.

RTCA (Radio Technical Commission for Aeronautics) — pagnoTex-
HHUYeCcKasi KOMUCCHS IO adpOHaBTHKeE (TpaxkIaHCcKasl aBHalys).

RTCM (Radio Technical Commission For Maritime Service) —
pagroTeXHUUYeCcKass KOMUCCHUS IS MOPCKOTO OOCTY>KMBAHMUS.

RTD (Research and Technological Development) — ucciienoBaHue
¥ TEXHOJIOTUYECKOE pa3BUTHE.

RTK (Real Time Kinematic) — meTon ornepaTMBHON KWHEMATUKU,
yCTaHABJIMBAIOUIMI ONTUMAJIbHBIC PACCTOSIHUS MEXIy 0a30BbIM U TIpH-
eMHUKOM 00beKTa (cM. pasm. 2.2).

RTS (Remote Tracking Station) — ymajneHHasi cTaHUMST ClIeKEHUsI.
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RT (Remote Terminal) — ymajeHHBII TepMUHAI.

RTTE (Radio and Telecommunications Terminal Equipment) —
pamno- U TeJIEKOMMYHHUKAIIMOHHOE 000pyIoBaHNE TepMHUHAJIA.

runway — B3JIeTHO-nocagouHas nosnoca (BITIT).

runway threshold — mopor BIIII.

RS-232 — cranmapT cepuifHoro mopra st ooMeHa WH(pOopMaLmei
MEXIY 2JICKTPOHHBIMHM YCTPOWMCTBAMU Pa3HBIX IMPOU3BOAUTEINCH.

RSS (Root Sum Square) — KopeHb KBaapaTHbII U3 CyMMbl KBaIpa-
TOB BEJIMYNH.

S (S-band) — MMKpPOBOJIHOBBII Auara3zoH 4actoT (2...4 I'T).

SA (Selective Availability) — pexxum orpaHUUYeHHOTO JOCTYIIA: TIpe-
HaMepeHHOe MCKaXXKeHNEe CHUTHAJIOB CITYTHWKOB, MPUHUMAEMBIX TpaX-
nanckumu GPS-mpueMHUKaMu, TIpou3BoauMoe MUHUCTEPCTBOM 000-
ponbl CIHIA mo mas 2000 roga. IlpemHamepeHHOE MCKaxkK€HNUE CHUTHa-
JIOB 3aKJII04YajioCh B MCKaX€HWM BPEMEHU M KoopAauHaT (3chemepun)
CITyTHUKOB.

Satellite status display — gucruieii cocTossHMSI CIIyTHUKOB: MHQOP-
MAaIlMOHHBI OUCIUIe, Ha KOTOPOM OTOOpaxkaeTcsl TeXHHUYeCcKast
nH(OpMAaIHI O COCTOSTHUU KaXXKIOTO CITyTHHKA.

Savable Plot trails — coxpaHsemble Tpeku. Tpek, ocTalOLIUIACS
Tocjie TIPoOXoJa OMpeneJeHHON MUCTaHIIMM MOXET OBITh COXpaHEeH B
MMaMSTH HaBUTATOpa IJIST HAJIbHEHIIEro UCIoab30BaHMs (0OpaTHOE Clie-
JIOBaHUE MO TPEKY, MOBTOPHBIA MPOXOJ MO TPEKY).

SAIM (Satellite Autonomous Integrity Monitoring) — CIyTHUKOBBI
ABTOHOMHBIN KOHTPOJIb IIEJIOCTHOCTH.

SAR (Search and Rescue) — mouck u craceHue.

SARSAT (Search and Rescue Satellite) — mouck v criaceHue CHyT-
HUKOB.

SASC (Senate Armed Services Committee) — ceHaTcKasi KOMUCCHSI
IO JIejJaM BOOPYXKEHUMA.

SATCOM (Satellite Communications) — CHyTHUKOBBIE KOMMYHHU-
KallWu.

Satellite constellation — cnyTHuKoOBOe co3pe3aue (cM. pasn. 2.1).

SAW (surface acoustic wave filter) — GWIBTp Ha MMOBEPXHOCTHBIX
aKyCTUYECKHUX BOJIHAX.

SC (Special Comitee) — crieMaJbHbIi KOMUTET.

SDI (Strategic Defense Initiative) — cTpaTernyeckass MHALMATUBA
3aLIUTHI.

SDLS (Standard Data Link System) — cTraHmapTHBI KaHald CHC-
TEMBbI CBSI3H.
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SEP (spherical error probable) — pamuyc cdepnl, KoTopast OymeT
conepxath 50 % oxXugaeMbIX OIIMOOK B TPEX U3MEPEHUSIX

sidereal day — cumepuyeckuii JeHb, MPUOIU3UTEILHO PaBHBIN 23
yaca 56 MUHYT U 4 cek.

Search the sky — ckaHupoBaHue Heba: cooOllIeHNe, TTOSBISIOLIeeCs
Ha 3KpaHe HaBUraTopa B Mpoliecce MOMCKa CUTHAJIOB CITyTHUKOB, cbopa
1 06paboTKku MH(popMaK oT HUX (cM. pasm. 2.1).

SI (International System of Units) — MexXayHapomHasi cucTema
ennau. CHU.

SKYNET — cnyTHUKOBass KOMMYHUKAIIMOHHASI CUCTEMA.

S/N, SNR (Signal-to-Noise Ratio) — oTHollIeHUEe CUTHAJ/IIIyM.

Signal availability — ngocTynmHOCTb cuUTHana: TIPOLEHT BPEeMEHU
paboThl CUCTEMBI, B KOTOPBIM JHOCTYITHBI HABUTAllMOHHBIE CUTHAJIBI OT
BHEITHUX UCTOYHHUKOB.

S-PCN (Satellite Personal Communications Network) — crmyTHUKO-
Bas MepcOHaIbHAsd KOMMYHUKAIIMOHHAS CETh.

S-PCS (Satellite Personal Communications Services) — CIyTHMKO-
Basd MepcoHaIbHas KOMMYHUKAIIMOHHAs CITyK0a.

space segment — KocMM4YecKas yactb cucteMbl GPS.

SPS (Standard Positioning Service) — pexXXuM CTaHIapTHOW TOY-
HocTH (¢ ucnonb3oBanueM C/A-koma).

SQM (Signal Quality Monitoring) — MOHUTOPUHI Ka4yecTBa CHUT-
Hasa.

SRP (Solar Radiation Pressure) — maBieHHe COJTHEYHBIX JIyUeld.

SS (Space Segment) — kocmuueckuii cermeHT CHC.

STANAG (NATO Standardization Agreement) — corjalieHue
HATO o cranmapTtusanuu.

STE (Special Test Equipment) — crennajibHOE HCITBITATEIHHOE
00opynoBaHUE.

STEP (Space Test Experiments Platform) — Kocmmueckast vcmbiTa-
TeJbHas T1aTdopMa IJIsT SKCIIEPUMEHTOB.

Steering screen — cTpaHMIIa MarvCTpaIM: PeXWM BKpaHa HaBUTa-
TOpa, B KOTOPOM CJIEAyeMBIil MapIIpyT OTOOpakaeTcs B BUIE aBTOMa-
TUCTpaJid OT «MepBoro jguuar». Ilo «<Maructpasin» yaobHO KOHTPOJIUPO-
BaTh OTKJIOHEHHWE OT Kypca, KOPPEKTUPOBATh HaIIpaBJIEHUE, OTCIIEXKM-
BaTh ITyTeBBIE TOUKMU.

Straight line navigation — HemocpencTBeHHass HaBUTAIWS: CJIEIOBa-
HHE€ OT OJHON TOUKM 10 NpYyroi Mo Haubojee KOPOTKOMY (IIpSIMOMY)
IyTH.
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STP (Space Test Program) — KocMuuecKass MCIBITATeIbHAsI IIPO-
rpaMma.

SV (Space Vehicle) — kocMuueckoe TpaHCIOPTHOE CPEACTBO.

TACAN (Tactical Air Navigation) — TakTu4ecKasl BO3IyIIHAs HAaBH-
ramusi.

TAI (Internacional Atomic Time) — MeXIyHapogHOe AaTOMHOE
BpeMsI.

TAA (GPS Terminal Arrival Area) — mipenenbHast 061acTb TPUOBITHSL.

TACAN (Tactical Air Communications and Navigation System) —
TAaKTWJIbHAsl BO3AYIIHSI KOMMYHMKALIMOHHAs W HaBUTALIMOHHAsI CHMC-

tema (USA)

TBC (To Be Confirmed (Corrected)) — OBITh MOATBEPKICHHBIM
(UCTIpaBIECHHEIM).

TBD (To Be Defined (Determined)) — OBITh oIpeaeIecHHBIM (pelu-
TEJIbHbIM).

TBDL (To Be Determined Later On) — OBITh OIpeneIeHHbIM
To3Xe.

TBS (To Be Supplied) — ObITb TTOCTaBICHHBIM.

TBD (To Be Determined) — ObITh OIpeneIeHHbBIM.

TDOP (Time Dilution Of Precision) — ¢akTop CHI>KeHUs] TOUHOCTH
oIpenesieHUs BpeMEHMU.

T&C (Telemetry and Command) — TeixeMeTpusi 1 KOMaHIOYIIPaB-
JIEHHE.

TCA (Transport Canada Aviation) — TpaHCHOpPTHasI aBUALIMS
Kananpr.

TCAS (Traffic Alert and Collision Avoidance Systems) — 6e3ormac-
HO€ JBVIKEHHE M CHCTEMBbI IIPEIOTBPAIICHUS] CTOTKHOBEHMSI.

TCR (Telemetry Command and Ranging) — KomaHza TeleMeTpuu
W PaCITOJIOXEHUSI.

TDMA (Time Division Multiple Access) — MHOTOKAHAIbHbII TOCTYII
C pas3ielieHueM BO BPEeMEHM.

TEC (Total Electron Content) — oOliee comep:kaHHe 3JIeKTPOHOB
(B noHocpepe).

TECU (total electron content units) — eIMHMUIIA COMEPXKAHUS DIIEK-
TPOHOB B noHOC(epe, paBHast 1016 3;1eKTpOHOB Ha M2.

TENs (Trans European networks) — TpaHceBpoIieiickue ceTHu.

TLAM (GPS-guided Tomahawk Land Attack Missile) — ymnpasisie-
mast GPS ynapHas pakera Tomarask.

TLM (Telemetry word) — naHHBIE TeJIeMETPUM.
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TLS (Target Level of Safety) — 1iesieBoit ypoBeHb 6€30MaCHOCTH.

TOD (Time Of Day) — BpeMs B AHSIX.

TOW (Time Of Week) — BpeMs B Henesx.

TRANSIT — cnytHukoBas HaBurauuoHHasi cucrema CIIIA nepBoro
TOKOJICHUS.

TSO (Technical Standard Order) — cTaHmapTU30BaHHbIE TEXHUYEC-
Kue TpeOoBaHUSI.

TSS (Tactical Space Systems) — TaKTHYeCKHE KOCMUYECKUE CHC-
TEMBI.

TTA (Time-To-Alarm) — cUTrHaJl TpEBOTM Yepe3 3aJaHHOE BpeMs.

TT&C (Telemetry, Tracking, And Commanding) — TeneMmeTpus,
CJIeXKeHUe, BBITOJTHEHUE KOMaHI.

TTFF (Time To First Fix) — BpeMst oT nepBoro BkitoueHus GPS
NMpUEeMHMKA IO MOMEHTa (bMKCAlM¥M MM CBOMX KOOPAMHAT; yKa3blBa-
€TCS pa3fesbHO IS XOJIOAHOIO (0OBIYHO 1...2 MMHYTHI), TeIuioro (mo
MUHYTbI) U TOpsAYEro (o AecsITU CEeKYyHI) cTapTa.

TTSF (Time-To-Subsequent-Fix) — BpeMmsl oT Iocienymooliero (He
nepBoro) BkJoueHusi GPS mpuemHuka g0 MoMmMeHTa (pUKCallUd WM
CBOMX KOOpPAWHAT.

TTG (Time To Go) — ocTtaToKk BpeMeHU B MYTU: TIPUMEPHOE BpeMms,
KOTOpOe HeoOXOAMMO 3aTpaTUTh IJIsI TOTO, YTOOBI A0OPaThCsl OT TEKY-
11IeTO MECTOIOJIOKEHUSI 10 BIOPAHHOI MYTEBOM TOUYKHU.

TracBack — TpekOek: ¢yHKLMs B MpueMHUKax Garmin, Mo3BoJIsItO-
1masa mpeobpa3oBaTh JIIOOOK IPOMAEHHBII TPEK B MapuIpyT, IO KOTO-
pPOMY MOXKHO BEPHYTHCS K TOUKE OTITPABIICHUSI.

TRK (TRacK) — 1pek: oroOpaxeHue TeKyllero HarpaBiICHUS IBU-
KEeHUS.

Track-up display — nucruieit Tpek-am: pexuM, B KOTOPOM HYKHOE
HarpaBJeHUe ABUXKEHUS BCeria oToOpaXxaeTcsl B LIEHTPe BEPXHEN yacTh
aKpaHa.

Triangulation — TpuaHrynSUMs: ONMpeAeeHUe TOJOXEHUs JII0O0OoM
HEU3BECTHOW TOYKHU MyTeM MPUMEHEHUs] TPUTOHOMETPUUYECKUX 3aKO-
HOB (cM. pasm. 1.8).

True north — vcTuHHBIN ceBep: HampaBieHHe Ha CeBepHBIN MOJIIOC
C TEKYIIEro moyiokeHus. MarHuTHbIe KOMIIachl HECKOJIBKO MCKaXKaroT
HarpaBJeHUEe M3-3a HECOOTBETCTBUS PACITOJOXEHMSI MarHUTHOTO M
reorpacpn4eckKoro MnoywcoB 3eMiau, 4To yuutbiBaeTcsi B GPS mpuem-
HUKaXx.
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TRN (TuRN) — moBopoT: rpagyc, Ha KOTOPbIi HEOOXOAUMO OTKJIO-
HUTBCSA OT TEKYIIEeTO Kypca B Ty WM MHYIO CTOPOHY IUISI JOCTYDKCHUSI
3aJaHHOM MyTEBOM TOYKMU.

UE (User Equipment) — mosib30BaTeIbcKOE 000pyI0BaHUE.

UERE (User Equipment Ranging Error) — cpemHekBaapaTuyeckast
SKBMBAJICHTHAs OLIMOKA 000pyIOBaHUS I10JIb30BaTeIIs.

UHF (Ultra High Frequency) — yabTpaBbICOKasl 4acToTa.

UI (User interface) — monb3oBaTeIbCKUN MHTEpdENC: TPUEMHUK U
0JIOK OTOOpaXKEHMUSI.

UMTS (Universal Mobile Telecommunications System) — yHuBep-
caJbHasg MOOWJIbHAS TEJIEKOMMYHHMKAIIMOHHAs CUCTEMa.

URA (User Range Accuracy) — oxuaaeMblii MaKCUMaJbHbIA Cpell-
HeKBagpaTUYeCKMii BKIad 3deMepuaHbiX 1 oinbok BpemeHu B UERE.
URA st Kaxxnoro KOCMAYECKOTO arrapaTa B HEKOTOPBIX HaBHTAaTOPax
oToOpaxaercsi Ha ero skpaHe. Eciu 3HaueHue URA Gombiie 30, TO
CKOpee BCEro Ha CIYTHMKE ObUT aKTMBHPOBAaH PEXUM M30MPATETLHOTO
noctyna (S/A).

US (user segment) — TMOJb30BaTeJIbCKUI CETMEHT: TPUEMHUK U
0JIOK OTOOpaXKEHMUSI.

USCG (United States Coast Guard) — GeperoBasi oxpaHa (MopcKast
norpaHuyHas ciyxoa) CIIIA.

USGIC (United States GPS Industry Council) — cosetr CIIIA no
npousBoacTtBy GPS obopymoBaHusl.

USNO (United States Naval Observatory) — BOEHHO-MOpPCKasi
obcepBaropust CIIIA.

USO (Ultra Stable Oscillator) — BBICOKOCTaOMJIBHBII Te€HEPaTOP.

USSPACECOM (United States Space Command) — KomaHaOBa-
Hue kocmuyeckux Borick CIIIA.

UT (Universal Time) — BceMUpHOE BpeMsl.

UT1 (Universal Time corrected for polar motion) — yHUBepcajabHOe
BpeMsI, UCTIPaBICHHOE I TIPUITOISIPHOTO ITBYKCHUS.

UTC (Universal Coordinated Time) — KOOpAUHUPOBAHHOE BCEMUP-
HOE BpeMs.

UTM (Universal Tansverse Mercator) — yHUBepcajbHasi TIPOEKIIUsI
Mepkaropa: BCeMUpHAs KOOpAMHATHAs TIPOEKUUS ITOBEPXHOCTU
3emin.

VDB (VHF Data Broadcast) — mepemaya JaHHBIX IO BbICOKOYAC-
tomy (VHF) kanany.

277



a«

«COJIOH»

Kapnawyk B. U.

VDOP (Vertical Dilution of Precision) — ¢akTop CHUXEHUSI TOY-
HOCTH OIpeAesieHUsT BEPTUKAIbHOM KOOPAMHATHI (BBICOTHI).

VHF (Very High Frequency) — yabTpaBbICOKasl 4acTOTA.

VLBI (Very Long Baseline Interferometry) — mJIMHHOBOJIHOBAS
HHTEepPpEepoOMeTpUsl.

VHSIC (Very High Speed Intergrated Circuit) — BBICOKOCKOPOCT-
Hasl MHTerpaJibHass MUKpOCcXema.

VLSIC (Very Large Scale Intergrated Circuit) — Oosbliias UHTeET-
pajbHas MUKpOCXeMa.

VPL (Vertical Protection Level) — ypoBeHb 3allIUTHI IO BEPTUKAJIU.

Waypoint — 1yTeBasi Touka Ha KapTe, UMEIOIIasi COOCTBEHHOE MMSI
U 3aHEeCEeHHas B MaMsTh HAaBUTaTOpA.

WGS-84 (World Geodetic System 1984) — mupoBas reome3nueckast
cucrema 1984 roma. Maremaruuyeckas MoOIEdb 3eMJIA (DJIUIICOMI),
npuMeHsieMast B GPS nmpuemnukax (cMm. pasm. 1.2).

WAAS (Wide Area Augmentation System) — cucTtema, IpeaHa3Ha-
YyeHHasl IJIs1 KOppeKTupoBKu curHajioB GPS u cocrosiuast U3 CIIyTHU-
KOB M Ha3zeMHbIX cTaHLuil. WAAS obecrieunBaeT TOUHOCThL Ompeieie-
HUSI KoopauHat MeHee 3 MeTpoB. CurHaiabsl WAAS nocTymHBI Ha Tep-
putopuu CeBepHoil Amepuku. B EBpome B Hacrosiluee BpeMs
paspabateiBaeTcss cuctemMa EGNOS (Euro Geostationary Navigation
Overlay Service) (cMm. pazn. 2.2).

World Geodetic System — mupoBas reome3mdeckasi CUCTEMa: CBOJI
MOCTOSIHHBIX ITapaMeTpoB 3eMyM. BxiiiouaeT maHHBIE IIO0 pa3Mepy,
macce, ¢opMme, NOTeHLIMaaaM Halleil miaHeTsl (cM. pa3n. 1.1 u 1.2).

WADGPS (Wide Area Differential GPS) — mmpoxoronocHast aud-
depen.nanpHasg GPS (cum. pazn. 2.2).

WAN (Wide Area Network) — 1IMpOKOIOJOCHas CETb.

WLL (Wireless Local Loop) — OecripoBogHast JTOKaJIbHAsA CETh.

WN (Week Number) — yucio Heaelb.

WP (Working Paper) — pabouuii JTOKYMEHT.

WTO (World Trade Organisation) — BceMHpHasI TOProBasi OpraHu-
3a1IHSL.

WVR (Water vapor radiometer) — mapoBOAsIHOW paauoMeTp.

Y (Y-code) — 3ammcdpoBanHbIii P-kog.

Y2K — 2000-51i1 rOI.

Bapomerpuyeckuii BbicoTOMEp — paboTaeT Ha MPUHLIUIIE TTOHMXe-
HUS aTMOC(EpHOro AaBJeHUs C YBeJUUYEeHUEM BbICOTHI. ObOecrneyrBaeT
TOYHOCTB A0 3 MeTpoB. B HekoTopbix Moaensax GPS, obnagatouux crie-
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LIMATbHBIMU BO3MOXHOCTSIMM, MOXKHO IIpOoCcMaTpuBaTh rpaduk u3Mme-
HEHMUS BBICOT.

DJIeKTPOHHBI (MATHUTHBIA) KOMIIAC — BBIMOJHSIET (YHKLIUN OObIY-
Horo koMmnaca 6e3 yyactusi GPS TexHosnoruit. Yaio06eH npu HaBUTallMU
B HECJIOXHBIX YCJIOBUSX, TIPU HEBO3MOXHOCTU TpueMa curHaia GPS.
B otnuuum ot GPS komaca, moka3piBaeT HampaBlIeHWE Ha CTOPOHBI
CBeTa Jaxe MpU OTCYTCTBUM IBUXKECHUS.
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