ROCTO

—— = - - i
rrf-_‘n_ - - A
j ! =
" d A
[
| -
L s |

| - .

. i
f

e e
- - -
. el il

=g -
Y

OAE

B——pm

TE

———

-

F l|'l
% .' 4 -.J,-’
‘i | . (.r)

370 04€Hb NPOCTO

e B o 1 T .

pos. Teope3nnA - 3TO OUEHb Np

| cimmnnadd XOA O,

BBepeHue
B CneuuManbHOCTb

UL

o — e =T =

-

@)

Undpa-UHxeHepus



C.H. Xopnopos

FrEOOE3UA —
ITO OYEHb NMPOCTO

BeegeHue B cneuuanbHOCTb

Yyebroe nocobue

Hudpa-UHxeHepun
Mockea
2013



YOK 624.131.32 (075)
BBK 26.1a7
X69

Xopopos C.H.
X 69 [eope3aus — 370 04EHb NPoCTo. BEEaeHWe B CNEUWANbHOCTS.

- M.: Mndpa-Nuxenepus, 2013. — 176 c.

ISBN 978-5-9729-0063-3

KHMra npexae BCero nNpeaHasHavyeHa Ans Monoabix noae,
KOTOpbIE CTOST Ha nepenyTee Beibopa npodeccun. UMeHHo Ang
HWUX B NPOCTON, AOCTYNHOW W NONYNAPHOW (OpMe NOBECTBYETCA
o6 OcHOBAX CHMCTEeMbl 3HaHWIA, Ha3blBaembix reopeauneit. B 1o xe
BPeMA 3Ta KHWUra He AnA «4aiiHWKOB», KOTOPLIM BaXHO GLICTPO W
3MU30ANHECKN BLIXBATUTE PParmMeHT Kakon-To MHpOpMaumn. Ona
OpMEeHTMPOBAHA Ha CepbE3HOro YaTaTens, 3awHTepecoBaHHOTD
OTKPLITE ANA cebs HOBYIO UHXEHEPHYIO OVNCLMNIUHY. -

Mpw BCEH KOHTAKTHOCTH, AEMOKPATH3ME WU HEMPUHYXOEHHOCTW
W3NOoXEeHWs Hayan reofe3vi, asTop HE Hapylwan Hay4Hbix ¥ WH-
KEeHepHbLIX NPUHLKWNOB WHTEPNpeTaunn AaHHbiX, BXOAALUWUX B
ClOXeT 3ToM KHuru. Mpu 3TOM OCHOBHOE BHWMaHwe Owino yaene-
HO Pa3bACHEHWIO MarucTpankHoi cocTasnaiollei npeaMeTa reo-
0e3UK — METOAONOrMW CO3AAHNA TONorpaguYeckon KapTsl.

® Xopopos C.H., asTtop, 2013
© Wapatenscteo «Mudpa-Urxenepus», 2013

ISBN 978-5-9729-0063-3

06 aeTope

Xoaopoe Camyun Haymosuy poawnca 8 1948 roay 8 YkpawHe
B ropoje JleBose. B 1973 roay okorumn JIbBOBCKWIA opaeHa JNe-
HUHA NONUTEXHWUYECKMIA MHCTUTYT NO CNeuuansHocTh "ACTPOHOMO-
reoaeaun”. Nocne oKOHYaHUA MHCTUTYTa paboTan Ha PasNMUYHbIX
WMHKEHEPHBIX AOMKHOCTAX B 3KCneauumax MnaBHOro ynpasneHus
reopesnn W kaptorpadgum npm Cosete muuucTpos CCCP v B uH-
CTUTYTax NPOEKTHO-U3bIcKaTensckoro npodwunas. C 1979 roaa 3a-
HUMaNCA NpenoaasaTensCKkol M Hay4yHO-UCcCNenoBaTenLCckKoi pa-
BoToin Ha kadenpe reofesnn U 3eMenLHOro kapacTpa JIbBOBCKO-
Mo CeNbCKOXO3AWCTBEHHOrD MHCTUTYTA B AO/MKHOCTAX CTapliero
npenofasaTens M CTaplero HayyHoro cotpyaHwka. B1986 roay
3ALMTIUA AMCCePTAaLMIO HA COMCKAHWE yHEHOW CTeneHu KkaHaupara
TexHudeckux Hayk, B 1988 rogy — reHepansHbld OWPEKTODR Hay4-
HO-MNPOW3BOACTEEHHOND KOONEPaTHBHOMO NpeanpyaTHa "Mabicka-
Tens". C 1990 ropa xueéTt B Mapawne, rae 8 1991 rogy nonyyun
TPETLIO aKkaJeMUYECcKyIo CTENEHL C NPUCYXKOEHWEM 3BAHMA NOKTO-
pa Hayk (PhD). Pabotan rnagHelM reogesvctoM MUHWMCTEPCTBA
CTpoWTENbLCTEA M3apawns, B HacTosAwee BpemMa paGoTaeT Havans-
HUKOM OTAENa reofeanvyecknx 3eMenbHOKaaacTPOBLIX 3MEPeHW
HauwoHaneHOro MHCTUTYTa recfeann w kaptorpadgun Mapauns.
Haunnas ¢ 1994 roga no HacTOALWEe BpeMA BeAST NeKuUMoHHbIe
KYPChl N0 pasnuyHbLiM reoiesn4eckuMm aucuuniauHam B Xakdce-
KOM YHUBEpPCUTETE, APW3NLCKOM YHUBEPCWTETE, B aKkademWyec-
Kux konnegxax Tens-Aswea, Awapona n Beep-lUessl. Mo peayns-
Tartam Hay4Hbix MCCNeaoBaHuii onybNUKOBAHO B PA3NUYHBLIX XKYp-
Hanax 1 cBopHukax Bonee 50 Hay4Hbix cTaTer. C 2011 rona ynex
MexayHapoaHoi denepaum pycCckoassYHbIX NMCATENen.
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S0 BuMBIM BHYKaGM
Makcunmy 1 Qasuay
noceaWaeTcs

CnoBo K yMTareno

HDoporoi konnera! MMEHHO Tak R HA3bLIBEAWD YWTATENS, KOTOPbIH
BO3NOXKWN Ha cebA HENEMKYID MUCCWIO OTKPBITE NEPBYIO CTRPaHWULY
ATOW KHUIW. C 3TOW MUHYTB!, Mbl BMecTe ¢ ToOoi B ogHol Hepa3s-
PLIBHOW CBAZKE BCTYNaem Ha TPOMy No3HaHWA OOHOW W3 Opes-
HeMWWX HAyK Ha 3eMne, NPU3BaHHOW W3MEDPATL EE Kak B LEnoMm,
TaK 1 no yacTam. C aToro MrHOBEHWA Mbl, YBRXKAEMBIA KOnnera,
CTAHOBWUMCH BAMHOMbBILLNEHHWMKAMMW, CONPUYACTHBIMKW K TAMHCTBEH-
HOMY ApPEeBY NO3HaHUA NCTUHLL. OQHOK 13 BETBEW 3TOrO Aepesa u
ABNSETCA CUCTEME 3HaHWIA, Ha3biBaeMan reogesmes.

B HalWX COBPEMEHHLIX PEANWAX NPaKTUYeCcKW Kaxablil Yeno-
BEK 3HAKOM C OCHOBHLIMW MOHATUAMW Maremaruky, Gusnkn, xum-
MWW, NEKTPOHKWKK W MporpaMmMupoBadus. Ho nanexko He BCe 3Ha-
0T, 4TO aBnaeT coboi 3HaHwe, umeHyemoe reogesuei. NoaTomy
rnaegHas uens 3TOW KHWIKM - B AOCTYNHOW @QOpMe BBECTW MOErD
EVpTyansHoro cobeceaHvwka B HENPOCTOW MUP TEOPWK W NPaKTH-
K COBPEMEHHLIX M3MEDEHWA, NPOBOAMMEBIX Ha Halled npekpac-
HOW nnadeTe 3emns. KMoyesoi cocTasnaowei a1oro BeeeHua
A BuIGpan NPUHUMN: «sMeHblUe — HEBO3MOXHO, a Bonblwe - Hepa-
ayMmHo=. Ha camom pgene, HepasymHo ANnA HavyuHaLWwmx, Ang 3Ha-
KOMSILLMXCS C @3aMu 3TOW yBNekaTensHoi Hayku, u uenecoobpas-
HO ANA 3aWHTEPECOBAHHLIX YrNyBuTsL CBOW CTapTOBLIE SHAHWA.

Lo cux Nop NOMHIO, Kak MHOro net Hasaf, Dyny4wn cTyaeHTOM
reopesndeckoro dakynsTeTa, 8 cnywan nekuvu no ¢usuke. Ce-
[oBnackiii npogeccop BLINKMCLIBAN Ha focke DecnpenenbHyio rpo-
Mmany matematudeckux dopmyn. Ctapasck BHUKHYTb B CYTb 3TOMO
HeckoH4yaemoro anrebpanyeckoro 6acTuoHa, Mel 3abeiBany o CyTH
camoro GW3MYECKoro RABNeHWs, AnA NOHWMAaHWA KOTOPOro amtwm
dopmynsl 1 GeinK NpepHasHadeHsl. No3ToMy B CBOEH KHWUMe, He-
CMOTPA Ha TO, 4TO MMEHHO regaesvs aana ToN4yokK 3apoXxXaeHuio
MaTeMaTHWYeCcKOW HaykW, A CTPEMWICH K MWHMMAaNLHOW noaa4e
CNoxHbix $opmyn, 41006 KM3-3a UX APEMY4HMX ApeBocnaeTeHuin
BCE-TAKW AICHO BUOETH M3Y4YaeMblid nec.

M ewe ogMH ManeHekil 9KCKYPC B NPOWNOE, Ha KOTOPOM, KakK

CnoBd k 4MTaTEno

W3BECTHO, 3MXaeTca HacToswee. B panéxkue 70-rogsl npownoro
CTONETWA DAWH M3 M3yYaeMblX B YHUBEPCUTETE KYPCOB HasbiBan-
CH «pafMo- U CBETONANbHOMEPHLIE MeoAe3MHecKUe N3MepeHUunA»,
37O AncuMnAuHe npegwecTBoBan Apyroi 6asoBblid Kypc «pa-
AMOTEXHWUKA W 3NeKTPOHWKA», KOTOpLIKA, cOBCTBEHHO, Bbin Ha-
npasned Ha WM3ay4eHWe OCHOB W MPMHUMNOE, HeobDXxoguMBIX Ons
YCNELWHOoro NoCTHXeHNs nocneaywwero kypca. flekuMw no pa-
AWO3NEKTPOHWKE YWUTAN 3HAOLWWA U NePCNeKTUBHLIA OOLUEHT, KO-
TOPBIA, K COXANEHWIO, HA BECb ANWHHLIA cemMecTp 3abbin, 4To B
ayauTopuK cMaaT He Byayuwme paguouHKeHepsl W SNEeKTPOHLLM=-
KM, & CTYLEeHTel, OCBAWUBAIOWME NOWCTUHE IemMHYKD npodeccuo
reogesucta. CnoxHoie nabUMPUHTEI PAAMOCKEM, 3anyTaHHaa nay-
TUHA 3AEKTPOHHLIX Uenei, NPenoMNEHHLIX Yepes TEOpeTUYeCKHe
NMPUHUMNB 3NEKTPOTEXHUYECKUX 38KOHOB, M3NaraeMele AOLUEHTOM,
BHECAW B MO3roBble M3BUNWHL DYAYUIWX Fre0gesucToB HEMBLIC-
numyo M ManonoHaTHy abpakapabpy. Wryanpoeadue nobporo
AecATKa pexKoMeHO0BaHHbIX W HAaNMCaHHLIX CNeundUYecKuM Ha-
YUHBIM A3BIKOM Y4eOHWKOB HE BHECNO SCHOCTE B NMOCTUXEHME
usy4aemoro. TpyaHo ckas3aTtk, Yem Okl 3akoH4YMnace ata pagvo-
3NEKTPOHHAA anornes, ecny Obl 3a HECKONBKO AHER A0 ak3ameHa
MHE He MONannces Ha rnNas3a B OOHOM M3 KHWXHLIX MarasuHos asa
XYAOCOYHLIX M3OaHWA. Marv4yeckue 3aronoBKW KHUM (PaHLy3CKMx
aestopoe E. Alicbepra u X. 3iiMmuliersa cpasy xe NpUBReknu Moé
BHumaHue. OHu HaseiBanuck: «Paguo? 370 04eHb NPOCTO!» K
«3nekTpoHnka? Het Hudero npouwie!s, OTcioga, CO3HACh, UCTOKW
KOMMWIWMPOBAHHOIO HA3BaHWA HACTOALWER KHUMKM. Ho kak Bkl Tam
HU BbINO, 3TM NONYNAPHLIE U BMECTE C TEM Hay4HbIe, 3aHuMma-
TENbHLIE U NPK 3TOM CepLE3HLIE, AOXOOYMBLIE W OCTPOYMHbLIE
KHUTU B TEYEHWE HECKONBKMX AHEH NOMOrNKM MHE Nerko OCBOUTh
W rnyboKo NOHATE HENPOCTYIO TEOPWI0 COBPEMEHHON panvoTex-
HUKWM U 3NEKTPOHWUKW. MIMEHHO 3TUMK NPUHUKWNAMK, TONBKO NPM-
MEHWTENLHO K Fe0Ae3nn, aBTop PYKOBOACTBOBANGCA MNPWM COGTaB-
NeHWr HacToAWER KHUMM. A 3K3aMeH No paguMoTEeXHUKE W 3NeKT-
POHWKE 7 CcOan Ha oTnu4Ho. OTCI00a BeITEKAET elé oA+ OGHOBO-
nonarawowril NPUHUMN MO8 KHWUMW: «00y4eHWe He Yyepes 3ano-
MWHEHWE UNKY 3a3yDpuBaHWE, 8 UCKNIOYWTENLHO NOCPeacTBOM
COBCTBEHHOID NOHUMAaHWA»,

M ewé oauH nparmMaTUMECKWIA B3rna Ha WNOCTachk Hakonne-
HWA 3HaHWA K Ha ka4ecTeo oByveHun. MpakTYecku Ha Boex (ha-
KYNbTETAX COBETCKMX TEXHWYECKMX YHWBEDCWUTETOB WMayyancs aa-
TAXHOW NATUCEMECTPOBLIA KypC AVGdEepeHunansHoro m MHTer-
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PanLHOrO UCHUCNEHUS NO THICAYECTPAHUYHOMY (B ABYX HeoOLAT-
HbiX Tomax) yyebHury H. C. MNuckyHoBa ¢ 0AHOUMEHHBIM Ha3Ba-
Huem. K aTomy HeoBoapumMomy y4eBHWKY B KA4YECTBE NpakTuKyma
pPEeKOMEHA0BAN0CH NPEKPACHOE, OAHAKO Takke Heobo3pumoe no-
cobGue W. A. KannaHa (Tpw Toma, nats 4actei, 1488 crpanuu) nog,
HaszeaHwem «[pakTUYeCKWe 3aHATUA NO BeICLLEH MaTtemaTuke». Hu
B KOl Mepe He ymManas OOCTOMHCTE asTOPMTETHLIX U npodeccu-
OHANBHBLIX ABTOPOB 3THX M3OaHWKA W ewé B Donblieh Mepe He
COMHEBanACh B KOMNETEHTHOCTH yBaXaeMbiX Npogeccopos, KoTo-
pLIE 4YWTAnKM HaMm NeKUWKM Mo BLICWEeR MaremaTuke, AONXeH BCe-
TAKW YCOMHWUTLCH B NpasunsHocTH BeiGpanHoro noaxopa. [eno
jaxe He B MACCMBHOCTH WM TAXENOBECHOCTYU NOAAHHOIO Marepua-
na, He B paccevBaHWM W HEKOW nynbBepu3auun obyvaemoro, a,
noxanyi, 8 ToMm, 410 Oyaywmx MHXEeHEPOE rOTOBMNKM CKOpee CTaTk
PYTUHHBIMW MaTEMaTHHECKUMKU KNepkamK, 4em BT cnocobHbI-
MM K BHATHOMY OCMbIC/IMBAHWIO KOHKPETHOM 3apa4n. Monpocure
nio6oro MHXEeHepa, HeT, HeT, He AaTe onpepenenne anddepeH-
uuMana wnu wHTerpana Bkl ero, HABEPHAKA, NONY4UTE), 8 AoxXoa-
4YnBo 0OBACHWTL CMBICH M CYTh 3TUX GYHOAMEHTANBHLIX MaTema-
TUYECKWX NOHATWA. MNMoBepbTe, YTO ManNo OT KOro Bbl YCNbiLLWTE
BpasyMUTENbHLIA oTBeT. 3aT0 GONLWWHCTBO U3 HUX NO Cei AeHb
MOMHAT TabnuyHbie WHTerpansl, a mHorue 6e3 ocoboro Hanpaxe-
HWUS CMOMYT BBIYUCIWTL NPOUZBOAHYIO UMK MHTErPan no 3ay4eH-
HbIM MHEMOHWYECKMM npasunam. Jpyrumi cnosamu, HUKTO He
3axoTen WNW He CyMen B3ATe Ha ceba Hen&rkwid Tpygn Bpasymu-
TenLHO aaxe He 00bLACHWTL, 4, CKopee, PacTONKOBaTe, MHTepnpe-
TUPOBaTh, WANKCTPUPOBATL, PA3XEeBaTk, MOTMBMPOBATL U BAON-
BWTb CYWHOCTE, RAPO, CepPAUEBUHY, B KOHUE KOHUOB, UEHTp T4-
KecTH, cybCTaHUMIo WKW KBUHT3CCEHUMWIO W3y4aeMbix NMOHATHIA.
BMECTO 3TOro BBIWEYNOMAHYTOMY WHXEHEPY BHYLIWNW KAACCK-
YECcKoe W HeBpasyMUTENLHOE onpeaeneHue, 4To HeonpeaeneéH-

HBIM MHTErpanom jf(x)dx HaswiBaeTcs MHoxecTBo F(x)+C scex

nepeoobpasHeix GyHKUWA ana panHoi dyHkumm f(x), rae C npu-
HUMEeT BCE BO3IMOXHBLIE YWCNOBLIE 3HAYEHWHA UMW, el ny4we,
4TO HEoNnpeaeneHHbIM MHTerpanoM Hassigaercs nobaa QyHkuus,
AvdrpepeHumnan KOTOpoW paBeH NOAbIHTErPansHOMY BbiPaXeHWIo,
a NPOM3BOAHANA PaBHa NoAbIHTErpansHoi dyHkumu. He npasaa nu:
BCcE DecnpenensHo NOHATHO, & TOYHEE, NPeaensHo HEeMOHATHO. A
ecnu Bbl 0BY4YMBLUMIACA W MMEIOLMIA YYEHYIO CTEneHs marucTpa
MHXEHEpP, AeRCTBUTENLHO, NoHuman 661, 0 4EM MAET peys, OH Obli
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CRoBo ¥ 4HMTATEMD

HABEpHAKA HEHABA34YWBO NOBEAAN CBOEMY ChIHY-CTYAEHTY cnemy-
woulee. B NOHATHKM WHTErpan kKNIOYEsbiM ABNAETCH CNOBO «CyM-
Ma* B HECKOMIbKO PECLUWPEHHOM €ro paccMOTPEHUMKM W 4TO B KO-
HEYHOM UTOre MHTerpan — 8T0 ECTECTBEHHbIA aHANOr CYMMBbI HMGC-
NOBOW NOCNEA0BATENBHOCTH, CYMMBbI MaNeHbKUX-ManeHsknx, bec-
KOHBYHO ManeHbkWxX KYCOYKOB CNOXHOW dyHkuuu. BOT W BCE,
NYCTb HE CTROrD, NYCTh HECKONLKO YNPOLWEHHD, 3aTO MaKCUManb-
HO NOHATHO. W TONBKO NOTOM, MOXHO YCNOXHATL, AOTAYMBATL W
NoCTENeHHO NPUONMXATECH K HAYYHOW rpagauMm QopMynMpoBOK
M NOHATUA. BblIWeoTMEYEHHOE W NOCAYXKMNO TPETbMM NMPUHLM-
noM MOER KHUIMM: CYNepnoHuMaHWe Yyepes 4YB8TKoe, KOHKpeTHoe,
NOrW4HOE, BLipasuTensHoe 1 ybeauTenesHoe oDbBACHEHWE, KakK 3TO
NPeBOCXOAHO NPOLEMOHCTPMPOBAN B CBOEM YHWKAaNEHOM W NO-
TpAcalowem y4ebHUKe aHrNWIACKOrD A3bika neTepByprokuid npo-
deccop Anekcanap OparyHkwH,

WMTak, poporoé konnera, ecny Tpy NPUHUMNE, HA KOTOPbLIX No-
CTPOEHa 3Ta KHWra, nokasanwct Tebe BeCOMbBIMW WM OOCTATOYHO
000CHOBAHHEIMW, TO NPWATHOIC W CO3WMOATENBHOIO NYTEWeCcTBMA
Tebe no cTpaHuuam 3Toro y4ebHoro nocobus. 3To Henérkoe u
YBNEKATENLHOE NYTEWECTEME ANA TEeX, KTO PElWWS B Nanawwi 3HoMA
W XONOAHYIO CTYXY, B NPOMO3rnLIA A0KAL M B yparaHHLliA BeTep
NPONOXWUTE CBOID ELLE HEUCXOXEHHYIO TPONY B CKANUCTRIX ropax
v apemy4en Taire, B DeckpailHeit cTenn v XenTewel TYHApE ¢
E0WHCTBEHHOA W BO3BLILUEHHOW LENLID HAHECTM HA KapTy OTEYe-
CTea BCE, 4YTO CO30aHO NPUPOADHA M YENDBEKOM.

B 3aknioueHne BoIpaxan WCKPEHHIOW NPU3HATENLHOCTE MOe-
My Konnere, gokropy reogesuu b. A. Bpasepmany (Kawana), esea-
nuewemy Ha cebn Henérkyio paboTy PEeUeH3MPOoBaHUS 3TOW KHK-
ru. MyBokas GnarogapHocTe HxeHepy-reoaeauncty . 9. Wnaiiny
(M3pauns) 3a UeHHLIE 3aMeYaHKA, CNOCOGCTRYIOLWME YAYYLLUSHNIO
M3NOXEeHWA K CoOAEpXaHWa NpeacTaBNeHHoro y4etHoro nocobus,
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«eoaesua NOEenCcTAaBNAET OqHY M3
NoNesHeRLMX OTPaCNe i 3HaHNS:

BCE Halle 3eMHOe CYL|ecTBOBaHHE
OrpaHMYeHo npeaenamu 3emiu,

W n3y4are eé Brg W pasmepsl
YENOBEYECTRY TAKKE HE0OX041MMO,

Kak 4enoBeky 03HaKoOMHUTLOSA

C NOAPOOHOCTAMY CBOEIrD XuMb».

(B. B. ButkoBCkmMii, y4EHLIA re0geancr)

rMABA1
YTO TAKOE rEOQE3UA

OnpepeneHune, NOHATUA,
KOHUenuua, cTtparerus,
TakTuka n punocopusa

30eck KOMMEHTEPUK M3NTALLHMN!
Y106 TRACCY KU3HN M3LICKATS,
Joeepun Ham rocnofe BCEBbILLHNEA
MnaHeTy HaLly M3MEpSITh.

NMioBGas Hayka HAYMHAETCH C ONpeaeneHns NpeamMeTa, KOToPbIn
oHa uay4aet. Ho ecnv Ha nepeoi cTpanuue yyebHuka aeTop cTpe-
MUWUTCH [JaThk NONHOBECHOE W CNOXHOE onpegengHue, OH OTnyrun-
BaeT HAYWMHAKNLIEro YWTaTens npogonkate obyyenue. W ato, kak
pas To, HeMm MHE He xoTenock Bbl 3aHMmaTees. MNocyauTe camu. B
O0HOM M3 yEaxaeMb!x y4ebHMKOB M0 MaremaTuke oHa onpegens-
eTcH Tak: MaremaTika — 370 HaykKa, OCHOBaHHAaR Ha pelweHni 3a-
Oa4 0 KOnuYecTBeHHLIX M NPOCTREHCTBEHHbLIX COOTHOWEHWAX pe-
anbLHOro mMupa NyTém uaeanusauun HeoOXOAMMBIX AnA 3TOro
CBOICTE 00beKTOE 1 dopMmanmniaumm aTux 3agad. MNpu TaKkoM Ha-
yane, MHe KaxeTcs, 4To naxe Kapn laycc v Pexne [lekapT Bpag nu
oTEaXWNMCE Oul M30paTe NpodeccHio MarteMaTrka. A BOT BAM W
onpegeneHye NpegMeTa reoaedavu, B3aToe M3 0OHOr0o U3 NyHwmnx
M KOMNETEHTHbIX y4eOHWKOB: reogeans — Hayka 00 W3mMepeHmsx,
cpeAcTBax M3MEpeHui n MaTemaTiyeckoi o6paboTke pesynbTaTos
3TUX M3MEDEHIE, BEIMONHAEMEIX [/ PELUEHINs HAYYHbIX, MPoU3B04-
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TNABA 1. Y70 Taxoe reoneana

CTBEHHbLIX 11 000POHHLIX 38084 405 OnpefeneHus hopMel, pazMepos
W rpaBUTaLMOHHOrO Nons 3emnu, NAaHET ¥ CnyTHKOB CoNHeYHOR
CHCTEMBI, 477 ONPEASneHra KOOpOMHAT TOYEK Ha MOBepXHOCTH 3em-
S 1 B OKOAOZEMHOM NPOCTPARCTEE, 4019 CO3AaHUA NNaHos, KapT, Npo-
GUNER 1 MAaTEMETHYECKUX MOAENSH MECTHOCTH, 415 BbINOAHEHUSA
UHXEHEPHO-recdesmnyeckitx paboT NP N3LICKaHUAX, MPOEKTNROBaHNM,
CTPOWUTENLCTBE M 3KCNAYaTaUMK MHXEHEDHBIX coopyxeHnii. Camoe
YOAWUBUTENLHOE, 4TO B 3TOM rpoMozakom 1 Bonee, yem NpPoOcTpaH-
HOM ONpenenedHwi . TEOPETUYECKON TOYKK 3PEHWA BCE NpaBnib-
HO W 33KOHHO. Kak roBopuWTCcH, M3 NEcHW CNOB HE BLIKWHELWb. A
mMoxeT GuTe NPW COXPaHEHWMW MOTHMBA M3MEHWTb APaHXWDOBKY
menoawn. Oasaite nonpobByem. Begk npasunbHas NOCTAHOBKA
3afa4qv rapaHTupyer Kak MUHUMYM NONOBUHY YCNexa npu e pe-
weHun. CocpepoTo4MMCR Ha ABYX KapAWHANBHBIX 3a0adax regae-
auu. Nepeas M3 HUX 3AKNIOYEETCA B CO30aHWM KapThl Y4aCcTKA 3eM-
HOW NOBEPXHOCTKM HA OCHOBE BLINONHEHHBIX M3MepeHuin, Peys WaéT
0 huKCaunn INEMEHTOB MECTHOCTH C NOCAEAYOWMM npeobpazo-
BEHWEM WX B HarnsgHoe W yaobHoe NNOCKOCTHOR oToDpaxeHwe.
Bropan aapnaya senaetca o0paTHOW Bapuaumei nepeoii: 06LeKTHI,
HaHeCEHHbLIE HA KapTy (3T0 MOryT BbiTe 3ANDOEKTUPOBAHHBLIE 304~
HWA, COOPYXEHWS, AOPOrK, KOMMYHMKAUWMK W T.4. U T.N.), ONATk-
Taku MeTogamMu U3MEPEHUE NePeHOCATCH Ha MECTHOCTL. B oBoux
cny4anx KnioYessiM CNOBOM 30ECh ABNAETCA CNOBO M3MEpeHMe.
Takvm oBpasom, HA NEPBOM 3Tane oNpefeniM reofesnio Kak Ha-
YKy 00 M3MepeHu 3eMHoi nosepxHocti. Mo mepe yrnybneHun uay-
4YeHna npeameTa, byoem AONONHATL 3TO ONpeaeneHue nocneny-
owen nHidopmauweit. Jdanxas npoctas GoOpMyNMpoOBKA He Hany-
MaHa, OHa B3ATa BCEro-HaBCEro M3 CMHXPOHHOIO Nepesoaa c rpe-
YECKOro, rae geo — 570 3eMnq, a desio — paspenaw. JeicTenrens-
HO, reocQesvs sapoounach B OpEBHUE BEKA, ELE A0 HALUeW 3pbl,
13 noTpebHoCcTel 3emnepa3genetina, a ewé nyylle ckasaTk, 3emM-
NenaMepeHns Ona pasgeneHus 3eMenbHbixX y4acTKoB.

Kaxgomy 13 Bac, QOPOroi YuTaTens, NPUXOANNOCE BMAETE Ha
rOPOACKWX YyNWUaxX, NecHbIX npocekax, Geperax pek wiu ropHsix
CKNOHaX 4YeN0oBeKa, CTOAUEro ¥ MACCWBHOrO OEPEeBAHHOro Tpe-
HOXHWKA, HA KOTOPOM BO3BBILLANCSH, HEM3BECTHLIA BaM, W3MepK-
TeneHblil npubop. 3puTensHas Tpyba aToro npwbopa, kak Bel 3a-
meyanu, Deina HanpaeneHa Ha KpacHo-0enyl Bexy Wnu Ha 4Yep-
HO-Denyio Wwkany cneunansHoi peiky. Bel HaBepHakKa Aorafsisa-
NUCh, 4TO NPOMCX0AWT 3arafoYHeli, B HEKOTOPOW Mepe, TAWHCTBEH-
HBLI Npouecc W3MepeHuii. M BLINONHASTCH 3TOT NPOUECE, cornac-

9
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HO Halemy onpefeneHnio, Ha 3emMHoin noeepxHocTu. OgHako He
COBCEM NOHATHO W, GoNee Toro, COBCEM HE O4EeBMAHO, 4TO coDOo
npeacTaBnseT 37a NOBepPXHOCTL B rpaduyeckom n3obpaxeHun ¢
TOYKM 3peHua maremartury. H nopeoxy Tebs, AOporoi konnera,
PUTOPUHECKOMY W COBCEM HENPOCTOMY BONPOCY: a 4TO COBCTBEHHO
npeacTtaenser coboi ¢dwurypa Hawei samevarensHoi ronybon
nnadeTsl. 3TOT BOMNpPOC B reoge3vu CYWTAeTCH OEWCTBUTENbLHO
KpaeyronsbHbeiM ¥ GyHOaMeHTanbHLIM, NOCKONBKY KapThl, KOTOPLIE
ABNAIOTCA KOHEYHOW NPoAyKUWeEd reofeanydeckux pador, ¢ oaHoR
CTOPOHbBI, M HENOCPEACTBEHHBIE U3MEPEHWA HA MECTHOGTW, C APY-
roil CTOPOHBI, BLINONHSAIOTCA, KK NPaBMNO, B PasHbiX OTCHETHLIX
Brnokax. W ecnu Mel abcoNIOTHO YBEPEHL! B TOM, 4TO KapTa OgHO-
3Ha4HO npeacTasnser cobol NNOCKOCTE, TO NOKa HEM3BECTHO, HTO
npeacrtaenset coboil NOBEPXHOCTE, HA KOTOPOW MLl MPOU3BOAWM
M3aMepeHUa. A 3T0 KpaliHe BaXHO 3HaTk, @ el nyywe, noH1mMaThb
ANS NPaBWBHOro W HeoBXoAUMMOro nepexoaa ot ogHoro Gnoka k
apyromy. He Hano nyrateCs, 8T0 COBCEM HE Tak CNOXHO, Kak no-
naralT CTYAeHTH reogesvdeckoro ¢gpaxkynsTeTa, Korja coawT K-
3ameH No «Teopun QUrypsl 3emnn».

Wtak, HaywHaem pasbupatees. To, 410 3emna SBnaeTCA He Nnoc-
KOCTBIO, @ WapomM, HaM W3BECTHO eWE CO LWKONLHOW CKambu. A
TEenepb O TOM, YTO Heu3BecTHO. Oka3biBAeTCH, UCTUHHOW MOAe-
Nbl0 38MNK B CAMOM TOYHOM ¥ B CAMOM NMEPBOM NpUENMKEHMNA NPW-
HATO CYMTATE HE MOBANLHBLIA Wap, a8 Gurypy, kKoTopas HaselBaeTcs
reous. Ytobbl NOHATL, 4TO TAKOE FEOUA, AaBaNTE NpeacTasuM cebe
nosepxHocTe MMpPOBOro okeaHa v COOOLAIOWNXCA C HUM MOpe#
B COCTOSHWK MOMHOro MNOKOA ¥ PAaBHOBECUA, T.8. B OTCYTCTBUW
NPUAWBOB, OTAWBOB, TEYEHWW, pasHoCTel arMocdepHeix gasne-
HWA 1 T.0. OpyriMKn cnosamu, ¥ Hac nNony4uTcs gurypa, Kkotopas
npeactasnaetr coboil GeckoHe4YHYI NOBEPXHOCTL OKeawa, 0es
MaTepWKOE 1 OCTPOBOB. M ecnv Mbl MBICNEHHO NPOANUM 3Ty No-
BEPXHOCTE MOA MarepukamMy M HaxOGAWWMWUCH Ha HWX ropamm,
xpebTamMu, NNOCKOropbiMM, BO3BLILLEHHOCTAMKW W DABHUHAMMK, TO
NONY4MM NOBEPXHOCTL OQHOrO WU TOrO Xe YPOBHA, KOTOpasa u Dy-
pet npeacrasnsaTe coboil reona. MNockonbky BeicoTa B NIODOK TOY-
Ke reowna pasHa Hymo (Befbk N0 CYTK 3TO YPOBEHL MOPSA WAKW OKe-
aHa), UMEeHHO 0T reoupa ObiN0 NPEANnOXeHO MCYMCNATL BbiCOThI
TOYEK NOBEPXHOCTH 3emnu. Tenepb Bbl 3HAETe, YTO BCE BbLICOTHI
TOYEK, NOMEYEHHLIE Ha TONOrpadU4YecKoil KapTe, ecTh HE YTO MHOE,
Kak reouaansHeie BoIcoTs. Ho 3T0 8 yxe Bery snepeav Nnapoeosa,
KOTOPLIA HE cnewa Be3&T Hac K CTaHuwKn Nog HassaHwewm reoge-
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3ua. O BLICOTax Mbl NOTOBOPWMM rOpasao nosxe, no mepe Gonee
rnyGoKoro norpyxeHus B waysaemsiii kypc. B npuHuune, reoun
npeacraenaeT cob0l 4T0-TO HEe COBCEeM KPYrnoe WU CRIIoCHYToe y
NoNCoB, 4TO HE NpeacTaBNAETCH BO3AMOXHLIM ONMCaTe MaTema-
TUYeCKMMK dopMynamMu, kak, Hanpumep, Ky, KOHYC WNu KBagpar.
Moatomy OH NpumMeHseTca B Cyryfo TEOPETUYECKWX W Hay4HBIX
pac4éTax 1 Npu cocTasneHu KapT GhakTUHECKU He UCNONL3YeTCH.

HMecxopa w3 oTMeYeHHoOro, anq PelleHUs NpakTUYeCcKnx 3a0a4
Ha MOBEPXHOCTH 3emMnKn, B YACTHOCTH ANA KapTorpaduyeckux ue-
J'IEﬁ, 3EMHAA NOBEPXHOCTE BO BTOPOM anﬁJTHXEHHH npeacrasnsa-
€TCA MaremMaTW4eckn ONUCAHHOW reoMeTPUYECKOR hurypoi, Ko-
TOpas HasbIBAGTCH ATMNCOMLOM BPALEHNA C CEBEPHBIM 1 10X-
HeIM nonwcamu (puc. 1).

31oT ananncoun nmeeT B 0bwem cnyyae Tpu napameTpa (6onkL-
Lias nonyocs a, Manas nonyocs b u cxarwe), noabupas KOTOPLIE
MOXHO B Bonbweil AW MeHblWeR cTeneHu nNpubananTs ero K
reonay (puc. 2). Kak npaewno, Kkaxnoaa cTpaHa wMeeT CBOI no-
KanbHblA 3NAUNCOKUA, NapaMeTpbl KOTOPOro MOTyT Ha HECKONbKO
AECATKOB METPOB OT/M4aThLCA Apyr oT gpyra. OaHako Ha coepe-
MEHHOM 3Tane pPas’sBuTUA CNYTHUKOBOW reoaesnn M CBA3aHHOW C
Heil cucTemoi rnobansHoro nosvuvoHuposaHus GPS so3adukna
HEOBXOAMMOCTL NPUMEHEHUS INANMNCOMAA, KOTOPLIR MO Bl Noa-
X0AWTh ANd BCel nnaHeTsl 8 uenom. MNMpumepom Takoro rnoban.-
HOro 3NNUNCOMOA ABNAETCH MEXOYHAPOOHLIA annunconn WGS-84.
Ho onarte 7 3abexan ganeko Bnepén, He Noexas n0 KOHeuyHon

Manas oce

o

boneuwias ock

Puc. 1. 3nnMNcoWA BpaweHns
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CTAHUMKM, NMPOCTO COBPEMEHHbIE TEXHONOrMKM CTPEMMWTENbHO Ha-
CTYNnawT Ha NATEW, CaMbiM HEeOXMAaHHBEIM oﬁpaacrm nepemeLdn-
BAACHL C a3amu reofesnveckoi Hayku. Ho B koHue-koHUoB, fnobe-
pEMCA W A0 3TUX BICOKWX TEXHONOMWA, a Noka BEpPHEMCA K a3-
BY4YHBIM UCTUHAM, OHA W3 KOTOPbLIX FNAcUT: M3MEpas Hally 3em-
JNO, MBI HEX0OMMEH HE NOBERXHOCTY Anauncorga 8 cnyvae, karga rep-
pUTOPMS KaPTOrpaghupyemMoit rnolann NpesLilaeT niowans, PasHyo
50 000 kBaapaTHLIX KMIOMETPOB, T.8., CKaXeM, KBaApar co CTOPOHOH
okono 225 kM.

Korpa xe namepnaeMas nnowans MeHblle yKa3aHHOi Beilue, Mel
npuberaem K gansHelleMy yrpoweHuio (HeYero YCnoxHATL U Tak
NOCTAaTOYHO CNOXHOE W CTPenaTe M3 nywek no sopobbam) 1 BBO-
DUM TpeTse NpubmxeHne, NPUHUMAR TY Xe camyio Gurypy 3emnn
33 0OLIKHOBEHHLIN AP, KaK y4WMNW Hac Ha ypokax reorpadpum B
He3zabeeHHOW Wkone. [a v Ha camMom gene, maTemaTi4eckne Boik-
nagKyn Ha NOBepPXHOCTH Wapa ropa3ao npolle, Yem Ha NoOBEpPXHOoC-
TW 3NAMNcoMaansHoi. W ytobbl, HakoHel, okoHuatensHo obner-
YWUTh cebe XW3Hb, NepeiiaeM K caMomMy NPOCTOMY, YeTEEPTOMY MpM-
BamxeHmo Gurypsl 3emnu. Beab COBCEM HE Tak 4acTo Mbl BeINON-
HAEM regaeswyeckue MaMepeHWs Ha OonbLKMX U NPOTAXEHHBIX
TeppuTopusax. B BONLWMHCTBE CNY4aeB WHXEHEPHON NPakTUKW

OTeeCHaA NMHWMA — r;apmmmp i
SN G 00T

«— YrAoHeHWe k oTBeCHO:
NHAHKAK

Puc. 2. MNoxaTHe 0 reowase ¥ aNNMNCoMae
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NpoLUecc U3MepeHUid NPOMCXOANT Ha CTPOWTENEHOW NNoWaaKke, ro-
POACKOM KBapTane wnu HeBONbLWOM y4acTke 3anpoexTUpOoBaH-
HOW Tpaccul. M kak nokasann He O4eHb CNOXHBIE pacyéTsl, cde-
PUYHOCTBIO (KPUBW3HOK) 3eMnu MOXHO npeHebpeys, ecni Mbl
H3aMepaeMm TepPUTORMK, NNOLWAaAL KOTOPLIX MeHbLwe, yem 380 keapn-
paTtHbiX kMnoMeTpoe. B aTtom cnyyae, ¢ HEOWYTUMOIA ANS NPakTy-
YECKWX Leneid NorpeluHocTsio, durypy 3emnn MOXHO NPUHSTE 3a
nnockocTs. Lpyrumu cnosamMm, M3MeEPsa YHaCTKW 3EMHOR NOBEpX-
HOCTK pasmepom 20 km-20 kKM, Mbl, OTOPACLIBAA BCE COMHEHMA,
MOXEM HE 3acCopATE MHQOPMAUMOHHEIE AYEMKW HAaLUMX MO3roBbiX
WM3BUNKWH, KOTOPLIE HAM BLUE NPUIOAATCH B JansHeHwWen, reonaans-
HBIMW, SNNUNTHYECKUMK 1 CHEPMYBCKUMKW CNOXHOCTAMM.
Ceiiuac, korga Mbl YSCHWUNW, 4TO HOXKW WTATUBA FrE0AE3UYEC-
koro npubopa yrayGnaoTCcA He NPOCTO B 3eMA0, @ B BUPTYans-
HbliA 288 NNAacT, KOTOPLIA, B 32BMCHMMOCTHM OT TOYHOCTHBIX Npubnu-
KEHWA, MOXEeM HasbiBaTe NWBO reowgom, nubo IANMNCOMAOM,
nubio wapoM, U, HAKDHEL, NNOCKOCThI0, NPEACTABNAETCS BO3MOX-
HbIM NOOPasfoenyTk re0JesMYyeckylo Hayky Ha OBe OCHOBHbIE BET-
eu. MNepeas U3 HWX — 3T0 cOBCTBEHHD regdesud, B 3TOM chydyae
€€ WHOrga HaskBalT Tonorpaduda, KOTOPas B CTPOroM NoHuMa-
HWKM HE ABNAETCH CUMHOHKMMOM CNnoBa reoaesua. Ho kak Bkl Tam HK
66110, KOrga Mbl BUAMM CNOBO reogesna 6e3 conposoXaalowero
npunaraTensHorog, Mel NOHWMAEEM, 4TO pedYb WAET 06 MamepeHu-
§X, NPOBOAMMBIX HA HEBONLIUWMX Y4ACTKAX 3EMHON NOBEPXHOCTM,
KOTOpbLIE Mbl NPHMHMMAaEM kak nnockue. MNpu maTtemaTuyeckoit o6-
pabGoTke PeayNeTATOB TAKWUX U3MEPEHWA UCMNONL3YIDTCA 3NeMEeH-
TapHbe reoMEeTPUYECKME M TPUIrOHOMETPUYECKKE DOPMYNbI, W3-
BECTHbIE HAM W3 WKONbHLIX yyebHukoB. [da v soobile, cneayer
OTMETUThL, 4TO DONLIWKWHCTED reoAe3MYecKuX 3a0aY 30ech pela-
IOTCH MO KAHOHWYECKUM anropuTMam aHanuTUYecKOon reoMeTpun
Ha nnockocTu. Bo BTOPOI BETEBKW, HUYEID HE NOAENaeWs, APY3bA,
K CNOBY reofesus Mbl Npubasum NpUNaraTenbHOe BAICLIAA C eaWH-
CTEEHHOW BNaropoAHoN UEens NOAYEPKHYTh, 4TO UMEIOTCH W BbIC-
LWKe MaTtepuu, KOTOpEIE NPM3BaHa M3MEPATL BCE Ta Xe reoiesuns.
B atom cny4ae aTuMu MatepuamMu aeNAI0TCA o4eHs Donbwmne yya-
CTKM 2EMHO NOBEPXHOCTM B YACTHOCTK, 1 Aaxe BCA NnaHeTa 3emns
B LEenoM, pa3ymMeeTcs, C Y4ETOM €8 KPMBW3HLI M APYTUX 3NNWMNCO-
MOanbHbIX KM reoMgansHeix GakTopos. IMEeHHO MeTOoaMiK BeIGLUEA
reoge3snn onpegenunu dopmy M pasmeps 3emMnu, ABUMXEHME
NoniocoB, CMelleHne GeperoBblx NWHWIA W 4HACTeil 3eMHOW no-
BEDXHOCTH, W3MEHEHWE YPOBHEW MOPEA M OKEaHOB W T.4. M T.M.
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OcTadTtcs ToNLKO noBaBUTL, YTO B BbICILUEH reoge3uu BCe uame-
peHns NpPWypoYeHbl HE K NAOCKOCTW, a K cdepe, u NoaTomy 8
MaTeMaTUYECKOM Mnade 34eck BCeueno NpuMeHseTcsa annapart
AnddepeHunanbHOro U MHTErpanbHOro MCHWCNEHWA B NPpUNOXe-
HUKM K NpocTpaHcTeeHHoi atpubyTuke. Cpa3dy xe nocnewy ycno-
KOWTb CBOWX KOANEr, y KOTOPbLIX HaBepHaka y4alwéHHo 3abunoce
cepaue oT NPUBEeAEeHHOR MHOI0 MaTemMaTU4eCcKoW TePMUHONOTK:
B HalleMm Kypce, KOTOPLIA No-npexHeMy A Ha3biBalo BBeAEHWEM
B CNEUWansHoOCTh, Mbl OrPaHUYUMCH TONBKO WWPOKWUM 1 pasHo-
06pa3HLIM CMEKTPOM TOM0, 4TO M3YYAET «HM3Las» reofesns.

M3 nepedncneHHbIx ABYX BETBER 3apoAnNca eule oauH oTpoc-
TOK, KOTOPbI CerogHs, NpoaoKas pesecHyIo aHanoruio, npespa-
TUNCSA B PACKWAWUCTYIO KPOHY, HA3LIBAEMYIO MHXEHEDHOW UNW Mnpi-
KnagHoi reogesnei, ApYriMu CNoBaMu, re0ae3nein B NpuioXeHnun
K YeMYy-TO. STUM NPUNOKEHNEM ABNAETCH WHPOKUA AMaNa3oH WH-
XEHEPHbIX MEpPONPUATUIA, KOTOPLIA BKIIOYaET NPOEKTUPOBAHWE W
CTPOWUTENLCTBO NPOMbILUNEHHLIX, TMAPOTEXHUYECKUX, IHepreTu4ec-
KMX W FPaXOaHCKNX COOPYXXEHWIA, KeneaHbix W LWOCCelHbIX Aopor,
npoknagky HedTenpoBOAOE W rasonpoBOAOB, NNAHWPOBKY rOPOA-
CKUX W CENbCKWX HACENEHHLIX NMyHKTOB, oBecneyYyeHne CenbCKOXo-
39iCTBEHHLIX W 3eMensLHOKaaacTpoBLIX paboT. 3TOT CNUCOK MOX-
HO NPOAOMXaThL U NpoaomkaTh. OQHAKO yXe C NONHOW YBepeHHOC-
ThIO MOXHO 3aKNIO4UTE, 4TO WHXEHEpHasa reoneaws obonyxueaer
TOYHBIMU U3MEPEHWMAMK NPAKTUYECKM BCE XO3ANCTBEHHbIE OTpac-
nu. He Hapo obnapats Gonbwoi daHTasmei, 4Tobbl NOHATL, 4TO
nepesiil Konsilek Ha nio6GoM uHxXeHepHoM obbekTe, He B 06pas-
HOM, @ CaMOM NPAMOM BeipaxeHun, 3abnBaioT He reonoru, He cTpo-
WTENW, 2 MMEHHD reoaeaucTsl. Ja 1 B camomM aene, npoueccy nio-
60ro NPOeKTUPOBaHWA NPeaecTeyeT CocTasneHue Tonorpagpuyec-
KOW KapThl, Ha KOTOPOW, COBCTBEHHO, W BBINONHAIDTCH NPOEKTHLIE
paboThl. Cneaylowmm 3BEHOM CNOXHOW NHXEHEPHOW LUeNno4kKn 8B-
NAETCs CTPOMTENLCTBO. A TYT NO3BONLTE CNPOCUTBL, KTO OCYUeCTB-
NFEeT NepeHoc BCero, YTo 3anpoeKTUPOBaHO Ha KapTe (34aHui, co-
OpYXeHWii, NNOTWUH, A0POT W T.4.) HA peanbHyl0 MeCTHOCTE? Hy, KO-
HEYHD Xe, reoaesucrbl. A KTO CONPOBOXAAET W TEXHONOrMHEeCcKH
obecne4ynBaeT CTPOMTENLCTBO NPV BO3BEAEHUW 32BOACKMX KOpny-
COB, 3Hepro60KOB 3NeKTPOCTAHUWA, TPACCUPOBaHWA NMHUIA MeT-
pONoONUTEHa, WOCCEeiHbIX gopor 1 T.n.7 OnNATb-TakW, reoAesuncTsl.
Naxe, korga CTPOUTENLCTBO 3asBeplimnoce, pabora reogesncTos
He 3akaHuwBaeTcd. Ha ocHOBE PasnUyHbIX Mreofesu4eckKux MeTo-
UK OHW CNefaT 3a HaaexHoW u BesaBapuitHON BKcnnyaTauwei
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BO3ABWUIMHYTHIX COOpyXeHwuii. CerogHa reogesnyeckre MetTods no-
3BONAOT COCTABUTE MOHWUTOPMHI NPOrHO3a 3eMNeTPACEHMIA 1 Bbif-
BWUTh HEAONYCTUMBEIE BEPTUKANEHLIE W MOPU30HTaNLHBIE CMELLEeHWs
YHOAMEHTOR YHUKANBHBIX COOPYXEHWNA. TPYOHO NEPEOLEHWTE POnk
reopeswn B kaptorpadupoBaHnK Kak OTANbHbIX MOCYAAPCTE, TaK W
Bceil 3emnw B uenom. Bea npUMeHeHUa reoges3nyecknx MeTonos
HEBO3MOXHO PELlIeHWE CTPAaTeru4eckKkMx W TAKTUYECKWUX BOBHHbIX
3ajad, B HacTHOCTW, KOOPAMHATHAA NPUBASKA PAKETHOR TEXHUKK K
onpegeneHye MecTononoxeHus uenei. Pasymeetcs, A nepeyvc-
nun pganeko He Bce obnacTv, rae MCNonL3YyTeA reoaeavuveckne
M3MEDPEHWA, HO YEEPEH, YTO TEMNEPb MO YUTATENb HUCKONLKO HEe
COMHEBaeTCH, YTO APEeBHAR reode3nyeckan Hayka paBHo, KaK W co-
EPEMEHHEIE BLICOKWME TEXHONOMMK, NPOHW3LIBAET HEOBXoAMMBIMK
M3MEDPEHUAMMK MPaKTUYEeCKW BCE Cepbl HENnoBEHECKO AesTenb-
HOCTW,

ABymMa NpeanoXeHusaMn paHee Bbl, AOPOrve YUTaTenu, BOaMoxX-
HO, He obpaTunu BHUMAaHWe Ha OBa CNOBa, KOTOPLIE, Kak Npasuno,
NPUMMEHSIOT B BOEHHOM aene. 3TW CNOBAa A BLIABNAK KYPCWUBOM:
cTparerus ¥ TakTuka. B lWWMpokom CMbICIE OHW ONTUMWU3NPYIOT, KakK
Bbl O0rafbiBaeTeCh, HEKWA Nepexon M3 HACTOALWEro B Xenaemoe
Bynywee. B Halwem cnyvae HACTOSLWMM ABAKETCH COBCEM HEDONb-
Las Kpynuua 3HaHuil 8 obnactv reoneann, KOTORYIO Bl YXe ycne-
NN NONYYUTE HE NEPBLIX CTPAHWLAX 3TOW KHUrK, a Byayuiee — aTo
SICHOE NpeAcTasneHne Toro, 410 Xe Mel XOTUM npuobpecTu, koraa
HenpemeHnHo nobepémca [o nocnenHei crpavuusl. Ecnn nepese-
CTW CKa3aHHOE Ha O0CTYNHbIA YeNoBEeYEeCKUA A3bIK, TO CTPATEruio
MOXKHO onpegeniTe WantbneHHsiM BONPOCOM DPYCCKOW MHTENIM-
reHuMu — 4YTo AenaTk? a TakTUKY — MNZAEHYECKMM BONPOCOM —
Kak genarte? MTak, 4ero mbel X0TMM OOCTUrHYTL? PaHee Bwino noa-
YEPKHYTO, 4TO BaxHeWweid, 4Tob He ckazaTte GyHOaMEHTaNLEHOM,
3apavei reofesnn ABNAETCA cocTasneHne kapTtel. 3aberas HEMHO-
ro Bnepeéq, CneayeT OTMEeTUTh, YTO NPOUECC CO3AaHuA KapTel, rNas-
HeiM 0O6pasom, 3aKnNI0YaAeTCs B ONPeOeneHn KOOPAMHAT (X, ¥) To-
YEK MECTHOCTW (Yrnsl BOMOB, cTONOLI NWMHWIA anekTponepeanad, ne-
peCeYeHre O0por W T.0.) NOCPeOcTBOM reofe3nvyeckmux WaMepe-
HWiA, Ecnu 3TO Tak, a 3T0 TOYHO Tak, TO, N0 CYTW Aena, BCA CTpaTerys
HU3LWEN reodesun NpekpacHo onvckiBaeTcs NpocToi GopmMynoi,
KOTOPYIO MEl 4yTb NO3Xe HA30BEM NPAMONA rece3ndyeckoi 3aqaqye.
B Heckonsko ynpoweéHHom Buae ata hopmyna npeactasuTca ane-
MEHTAPHbIM BbIpaXeHWEM:
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[x]=f(ﬁ=D}. (1)

y

roe x Uy — KOOPAMHATE U3MEPAEMOiA ToUKkK; B — M3MEepeHHbIiA
yron: D — uamepedHoe paccroaHue; f — 3Hak QYHKUWOHANLHOW
3aBUCUMOCTH.

B npuseneHHoi dopmyne scero nAte OYKB, 0QHAKO WMEHHO
OHW CUMBONW3MPYIOT CTPATErMIO, KOTOpas NpoBO3rnaliaeT, 4To Ko-
OPAMHATE TOMKW SBNAIOTCA HEKON (QYHKUWENR OT UBMEPEHHBIX Yr-
NOB 1 paccToaHuiA. B cBOIO 04epeas, cam NPoUEecc M3MepeHnii kak
YrNoB, TaKk U paccTtoaHuii, 6e3ycnosHo, ABNAETCA TEM, YTO Mbl Ha-
3niBAEM CNOBOM TakTuka. Kak BuawTe, yBaxaemele rocnoaa, Bcé
Gonee 4em NPOCTO: CTPaTerua — 4T0 Aenate? — Nony4artsb (BeYUC-
NSiTh) KOOPAWHATHI TOYEK; TAKTHKA — KaK Aenats? — U3MepaTh yribl
W pacctoaHua. MTak, 30echk Mul BNEPBBIE Hapyllaem WHAOYKTUBHBIIA
MPUHLMA (OT 4aCTHOro K 06LEmMY), NONOXEHHBIN B TPaAUUMOHHBIX
y4eBHWUKax, B KOTOPbIX OT U3MEPEHWIA NEPEexoaaT K KoopavHaTam,
OTpaxas TeM CaMbiM peansHyl AeRCTBUTENEHOCTE. Mbl Xe, Ha ca-
MOM [ene, AeKnapupyem 3aech AeayKTUBHLIA MmeTop obyyeHus (oT
ofilero k¥ 4acTHOMY) C EAWHCTEEHHON Lenbid YXe C NepBbix Lwa-
rOB, BCAW XOTWTE, BAONDUTE YMTATENIO KOHEYHYIO UEnb W, TONLKO
OTTaNnKMBAanACh OT HEE, NEPEXOANTEL K HACTHOCTSAM.

B sakniouedue aTol rnassl, KOraa Mbl yxe 3Haem, 4To uayyaert
reofeauns 1 4em oHa 3aHMMAaeTCs, MHe XoTenock Obl pACCMOTPETb
€8 KOHLEeNnuWio B paclupeHHomM pakypce. B niobom cny4ae reo-
[eaus, kak 1 niobas Hayka, ABNAETCA OTPAKEHMEM KaKoro-To ¢par-
MeHTa oKpyxatollero mupa. Korga MHOro net Hasap, ewe Ao Ha-
weit apsl, pasnuealowmiics Hun satannuean ceown bepera, a no-
TOM BHOBb OBHaxan ux, ApesHue ernnTaHe AomkHsel Oelnm cHoBa
W CHOBA M3MEPATL CBOW YY4acTkW 3emMnn 1 ONpegendTe WX rpaHi-
ubl. Moaxe ppeBHWE rPeKn onucank 3ToT NPoUEce W Hassanwn ero
reopgesvei. Ma pyTuHHol BeITOBOW Npoueaypsl, NO CYTKU, 3apoau-
Nnack Hayka, KOTOPYIO B Pa3HbIX UCTOYHWMKAaX HasbiBaloT nnbo reo-
pesueit, nbo reoMmeTpueid. 3TO CErogHa atk ABe CMeXHble Be-
TOYKM, OOHA W3 KOTOPLIX HA3LIBAETCA 3emaepasgeneHyem, a opy-
ras 3emaen3MepeHmemM, CYATaTCa pa3HsiMy Haykamu. Toraa xe,
noapasyMmeBsan Hewto obuiee, 3T Hayku NpeacTasnanncs Heablo-
NEMbIM NPUHLMNOM YCTAaHOBNEHUA NOPSAAKA M 3aK0Ha B mupe. BoT
TAK CNOXHO U B TO Xe spems npocto. CkaxuTe, Kakaa u3 coepe-
MEHHBIX HayK MOXET NOXBAcTaTbCs TakmMiK rnyboKMMK KOPHAMW?
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3nekTpoHWKa, NporpaMMmupoBaHue, poBoToTexHuka? Moxanyi,
ToNneko reofesus. M Hepnapom apesHerpeveckuin punocod Mna-
TOH CHMTaN, YTo reofesws (reoMeTpus) CYMTAeTCA YHUBEpCcank-
HelM hrnocodcknm A3LIKOM, OH BEPWI, YTO 3TO OTAMYHLIA cno-
cob norpyxexua B ¢punocodckyn meautaumio. MNMockonbky noa
reogesveil Mol, Npexae BCero, NOHMMaem U3MepeHus, To 34ech
YMECTHO NPWBECTH MHEHWE COBpPeMeHHbX hunocodos, OHM kKak
pas ¥ roBOPSAT, YTO «NbITATLCH OTKPbLIBATL 3AKOHbLI U CTPOWTE MO-
OEenW pasnuyHblx NPOUECCOB W ABMEHWH, NOKa HEeT HaOeXHBIX W
cTporo 060CHOBAHHBIX METOL0B W3MEPEHWH — 3aHATUE coBep-
weHHo BeccmbicneHHoe w GecnonesHoe, kak Gbl NOAYYEHHbIE
3aKOHLl U MOAEnU HW BbinK CTPOMHBI U U3AWHLI», B Hawem cny-
4yae, UMEHHO FE0Ae3UHECKME W3MEPEHWA W ABNATCH, B NOMHOM
COOTBETCTEBMW C BellWenpueeneHdHon dunocodckoin dabynoit,
ofoCHOBAHWEM W, ECNK XOTUTE, DBECNEYEHUEM BhILLIEYKA3aHHbLIX
Mogeneil, B pOnv KOTOPLIX 30ECE BLICTYNAT PasnuYHbLIE WHXe-
HEPHbLIE, HAY4YHLIE W TEXHONOrMYECKMEe NPOEKTHI.

Ja v soobuwe, npogonxan HanesaTh Audupambbl reopeanyec-
KOl Hayke, xoTenock Bbl NOAYEPKHYTE, YTO COBPEMEHHOE ONbIT-
HOEe ecTecTBO3HaHWe, Hayano KOTopomy Bbino NONOXEHo Tpyna-
mMu Nleonapgo aa Bunuw, MFanunes v HeloToHa, CBOMM pacuseTom
00R3aHO MMEHHO M3MEepeHUaM. 3a0eck cneayeTr BCNOMHWUTL, NPo-
BO3rNaWeHHsi Manuneem NPUHUMN KONWMYECTBEHHOMO NOAXOAa,
COrnacHo KOTopomy onucaHre GUuanYeckKnx ABNeHnin AomKHO onn-
PaTbCA TONLKO Ha BENWYUHLI, UMEIOLLWE KONWYECTBEHHYIO Mepy.
WMEeHHO 3TOT NPUHUWMN, B OCHOBE KOTOPOro 3an0XeH CAOXHbiA
NPOLEct U3MEPEHWIA, U CTAN METOADNOrMYECKUM QyHAAMEHTOM
HE TONBKO ECTECTBO3HAHWA, a U BCEro MWPOBOIro nporpecca. Bor
Tak, Aoporve konnern, He Gonelwe U He MeHble, W, HakoHeu,
oTOPOCHMB CNOBECHLIE XMTPOCNNETEHUSA W CNOXHOCTHU B CTOPOHY,
3aKnioyMM, B KOHEBYHOM WTOre, Y4TO W3MEPEHWA — 3TO COBOKYM-
HOCTh AEACTBUA, BLINONHAEMLIX NPM NOMOLLM OMNPEeaen&HHLIX
CPEACTE C UeNkio HaX0XOeHMSA YMCNOBOro 3HAYEHWA M3MepAEMON
BENWYMHLI B NMPUHATLIX eguHuuax. OnpeaensiowyMmM 30ech ABNA-
eTCA NoOHWMaHWe: ONA Yero, 4To U Yem namepatb. OTBETaM Ha 3TH
KNiDYeBbIe BONPOCH Kak pas v NOCBALEeHb Nocnegyluwme crpa-
HWUBl 3TOR KHIAMA.
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IABA 2
FrEOOAE3UYECKUE AKCECCYAPDI

Neope3anyeckuii fatym, CUCTeMbI
KOOpPAWHAT, NOHATHE

0 Kaprorpaduyeckom npoexkunm,
KOHUEernuus OpMeHTUPOBaHUA
HanpasneHuin, npamas n obparnas
reoge3vudyeckKkue 3anaum,
ropu3oHTaNnbHOEe NPoNoXeHue
NUHUA

fManarka, ropei, 38yK ruTape,
KoopauHatHeIe CUCTEMEL.
EcTk Ha 3emne akceccyaps!
M reonezmnm npoGnemet.

B 3aronoske 3TO# rnasbl # UCNONL30BaN, BO3MOXHO, «MYapé-
HOE» CNOBO aKCeCcCyaphl, W OTHIOAL HE MOTOMY, 4TO 3axoTen Gnec-
HYTb nérxmum dpaHuysckmum npoHoHcom. Ckopee scero, B bora-
TOM PYCCKOM A3blKe HEe HalINOCbh TAKOro APKOro cnoea, Kotopoe
CTONE BBIPA3UTENbHO OTPAXAET NPUHAANEXHOCTW W AeTanu, co-
NPOBOXAAIOWMWE UK CONYTCTBYIOWME YemMy-To rnasHomy. [nas-
HOE, B Hallem chny4Yae, 3To TO, YTO Mbl MU3y4aem, 3TO recpesuns, a
OJHWM M3 CONYTCTBYIOLWMX 8 GakTopos, OAHWUM W3 aKkceccyapos,
G KOTOPOro Mbl, COBCTBEHHO, U HA4YMHAEM HALLE NOBECTBOBaHKWE,
ABNASTCH TEPMUH reogesnyeckuii fartym.

Cpasy Habepycb CMENoCcTH 3asiBUTb, Y4TO reogesnyeckuin na-
TYM — 3TO OAHO M3 CamblX PACNNLIBYATLIX NOHATWIA B COBPEMEH-
HOW reogesun. MonbiTagMCA BCE-TaKW NOCTUIHYTE 3Ty CNOXHOCTL
1 pacnyTaTk 9TO HeAONOHWMaHWe NpecnoeyToro garyma. [eno s
TOM, 4TO MHOXecTBO dopymoe B MHTepHeTe M3obunyioT BONpPo-
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camw OT nonk3oeaTenei coepemeHHsix GPS — HasuraTopos, CBR-
38HHLIX C Teofe3nyecKkum gatymom. M aTh camele Nnons3oBaTtenu
3THX CaMblX HABWUIraTOPOB HUKAK HE MOryT NOHATb, NO4YEemMy Koop-
AWHaTHLl Kakoro-Hubynb 06BeKTa, Nony4yeHHble nocpeacTeom GPS,
OTNM4aK0TCH OT KOOPAWHAT TOro xe obbekTa Ha Tonorpaduy4eckoil
KapTe AaHHOW CTpaHbl Ha AECATKWM METPOB (TEOPETMYECKW 3TW OT-
KNOHEHWs MOryT pgocturate u 6onee 100 mertpos). B npegsiay-
LIeA rnase Mbl HA4anu roBOPUTL O TOM, 4TO B BONBLUMHCTBE CTpaH
NPUHAT CBOI, Tak HasbiBaemelil, pedepeHy-annuncounsn (oT nar.
reference — BcnomoratensHolii). Bce atn sanuncouasl pasnuya-
ioTea mexay coboii, npexae Bcero, cBOGH reomeTpuein. BnonHe
NOHATHO, 4TO reoMeTpUYeckue OTAWYMA B pasHbiX 3NNUNCoWOAaX
(Hanpumep, pasHbie AnuMHbE BONbLWX OCeil) NOPOXAAT pasHbie
cucTemsl koopauHart. Ecnu npeacrasuTte cebe, 4TO Ha MOPCKUX
npocTopax kakoi-Hubyaob TENNOX0A NepecekaeT TEppPUTopWan-
HbIE BO[bl HECKONbKKMX CTPaH, reofe3n4yeckoil oCHOBOI KkapTorpa-
(prpoBaHMsa KOTOPLIX ABNAIOTCH Pa3HbIE SNNUMNCOUAL, W LWTYPMaH
3TOrD TENNOxona, No Mepe ero nNpoABWXEeHWA Brnepén, nooye-
PEAHO MCNONB3YET KapThl 3TUX CTPaH, TO BO3SHUKAET BEPOATHOCTS,
4TO 3TOT KOpabnb MOryT NOACTEPEraTh HABWUIALUWOHHBLIE CNOXHOGC-
TH. EWE, K COXaneHnio, COBPEMEHHLIA MUP NOCTOAHHO COTPACAINT
BOWHbLI B Pasnu4HLiX pernoHax nnavetsl. COBpeMeHHbIe BOEHHbIE
TEXHONOrMKU NPeayCcMaTpUBaloT NepeaBukeHne PasindHblx paker-
HbIX HOCWUTENEN Ha 3HAYUTENLHLIE M OBLWMPHLIE TEPPUTOPUK, OX-
BaTkIBAOLWWE 3NNWNCOMAL MHOXeCTEa cTpaH. MMeHHo no aTum 1
ApYyruM NpudMHam, Tak Hassieaemoil rnoGanusauvm, B 80-x ronax
npownoro cronetus Gbina BBEAEHA BCEMUpHAA reofeandveckas
cucTema - cuctema koopauHat 1984 ronpa WGS-84 (World Geodetic
System), koTopas npeacrasnseT co6oi rMobanbHYI0 ONOPHYID CU-
CTeMy MareMmaTuU4eckoin mogenn 3emMnn. 3aecek cneayert noayep-
KHYTb, 4TO 3Ta CUCTEMA OXBaTbiBaeT BCHO nnaHeTy. CeroaHs B Le-
NAX HaBuraumm U NO3MUMOHUpoBaHua nmeHHo WGS-84 nonbayioT-
CH B DONLLWWHCTBE a3pONOPTOB MKUPA. [TOCKONLKY K 3TOR cUCTEME
npukneeH apnblk BCEMKMPHas, TO B oTAnydue ot BonbIWKWHCTEA pe-
hepeHu-3NNMNCOMA0B, OHa Ha3bLIBAGTCH reoUeHTDUYECKOoH, T.e.
Ha4yano e€ KoopAuHaT pas3MelleHo B ueHTpe macc 3emnu. [a u
BNOMHE pasymHO W eCTEeCTBEHHO, YTO TO4YKa NPMBA3SKK rnobans-
HOTO ANAUNCOMAA O0MKHA HAX0AUTLCA B LEHTPE NNaHeTs!, a ochk
ero BpaleHus 0omKHa COBNafaTe C 0CBID BpalleHmsa 3emnu. Te-
nepb, Apy3bLa, nocne HeBGoONbLWOro U He OY4eHb NWPUYECKOro OT-
CTYNNEHWA, B PE3yNLTaTe KOTOPOro, f 04EeHL HAAEKCH, Bbl NOCTKI -
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N, 4TO B Hawem BPeHHOM 3eMHOM MUpe BpalwarwTcH pasHbie
annuncouasi, obuTawWwMe B Pa3HbIX KOOPAWHATHBIX CUCTEMAX,
BEPHEMCH K TOMY, C YEero Mbl Ha4anu. A Ha4anu Mbl C PaAcKpPyTKK
NOHATUA reofeanyeckiii gatym. TOponAnCL BaM COOBLLMTL, KON-
neru, 4To No Xoay MOEro OTCTYNAEHWA, Mkl 3TO NOHATUE YXe Npak-
THUYECcKW packpyTuni. OaHUM M3 BUOOB reofesnYeckoro gatyma v
AsnseTcH rnobansHan cuctema WGS-84, K KOTOpOW, Kak Npaenno,
npues3aHa cuctema rnobanbHoro noanumnonuposadusa GPS. 3Tor
AATYM, DEeNCTBUTENbHO, ABNAETCA rnobanbHbiM, €ro uens — Kak
MoxHO Donee TOYHO ONWCATE BCIO 3EMHYIO MOBEPXHOCTL. A ceii-
yac, konneru, 6yAbTe BHMMATENbHbI: HECMOTPA Ha 10, 410 WGS-
84 NPWMHATO Ha3blBaTe 3NNUNCONAOM, 3TO, CKOpPEe, CUCTEMA KOOP-
auHar wnv Habop napameTpoB, ONWCHIBAINWKMX anauncong nog
HaszsaHuem GRS-80 (annuncouna, NPUHATLIA 1 peKOMEHA0BaHHBIRA
ansa reogeandeckux patot MNeHepansHoil accambneein MexayHa-
poaHoit Accouuwaunu Meogeann u MNeodusukn), ato (WGS-84), B
KOHLE KOHUOB, W 8CTh ME0e3n4eckKii 4aTyMm Ha3BaHHOro anaun-
coupa (GRS-80). Takum obpazom, reogesnyeckMm 4aTymom Mbl
6yaem HasbiBaTh COBOKYNHOCTL NapameTpos, NpuHagnexaimx pac-
cMaTpuBaeMomMy 3AAUNCOUAY, W ero NPUBA3KY W OPWEHTaUMIO B
Tene 3emnu. Tenepb CTAHOBUTCH NOHATHO, YTO pasHble (NOKanNb-
Heie) pedepeHu-annunconas GopMUPYIOT pasHele aartymel. Ha-
npumMmep, reoueHTpudeckuin gatym (WGS-84) popmupyert cuctemy
oTcuETa ANA onpefeneHus MectTononoxeHns 0ObLeKTOB Ha BCeW
NOBEPXHOCTY 3emnu, a NoKankHbLIA AaTymM OpMeHTUpyeT 3a0aH-
HbIil pedepeHu-annuncons Tak, 4ToObl OH Hauny4wum obpasom
ONWUCLIBAN NOBEPXHOCTE 3eMNu AN Kakon-TO KOHKPETHOW Teppu-
TopuKn. HakoHew, 4106kl OKOHYATENLHO OTBEPrHYThL BCE COMHEHNA
OTHOCUTENLHO Freofe3udeckoro gatyma, copmynupyem, ¢ HeKo-
TOPLIM YNPOLLEHWEM, OKOHYATENLHO ero onpeaeneHue: reoaesun-
YecKWii patyMm — 9TO paaMmepbl NPUHATOrO anaunconaa (bonswasn

a-b
nonyocs - a, Mmanasa nonyocs - b, nonspHoe cxarve = ¥,

BHYTPW Kaxooro reggesvwyeckoro gatyMma 3akoavpoBaHa cuc-
Tema koopauHart. [aeaiite pasdbuparses, 4To 310 Takoe. KoopauHa-
Thl B recgeswi — 3To Yucna (BenuYuHbl), onpeagnaiowne nono-
KEHWEe TOYKW B NPOCTPaHCTBE unu Ha nnockoctu. Cpasy oroso-
PUMCA, 4TO NOJ NPOCTPAHCTBOM Mbl Dynem NoHWMaThk NoBepx-
HOCTb NAAHETHl, Ha KOTOROW Mbl XMBEM. YTOOL YETKO YCTAHOBUTL
NONOXEHWE TOYKU B 3TOM NpoOCTpaHcTee, eé HeobxoauMo nNpusa-
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3aTb K OQHOW U3 CHCTEM KOOPAMHAT, KaXaas W3 KOTOPLIX XapakTe-
pu3yeTcs CBOWMMKW reoMeTpuyeckumin ocobenHocTamu,. BoT ageck
W HEYUHAKOTCHA BCAKME TOHKOCTH, KOTOPLIE B TPAAUUWOHHLIX yyeh-
HUKaxX TWwaTenbHo 3aTylWEBLIBAIOTCA CNOXHOCTLIO NOACHEeHWH, B
Ka¥xA0M U3 HUX cripasefnneo Noa4EpKUBaeTCs, YTO CMCTEMbl KO-
OpOMHAT OENATCH Ha reorpaguyeckue, acTPOHOMUYECKME, recqesm-
Yyeckme W nnockue (3oHabHbLIE), NPUHEM NEpPBLIE TPWU CUCTEMBI,
HECOMHEHHO, OTHOCATCA K nosBepxHocTu cdepul. Hepasbepuxa
3aKN04aeTCA B TPYAHOCTAX YETKOro U 060CHOBAHHOrO Pasnuyuns
Mexay aTumu cucteMamu. MonbiTaemes «3apyBuTb» HE CTONBKO
Ha HOCY, CKOJNIBKO B NOACO3HaHWKM, a el ny4we B SICHOM WU non-
HOM CO3HaHWW, 4TO NONOXEHWUE TOYKW BCErAa onpeaenaeTca orT-
HOCWTENbHO HEKOTOPOIA MCXOAHON BA3WMCHOR NOBEPXHOCTK. W ecnm
TaKUM MCXOA0M NPUHUMAETCH (BCNOMWUHAEM YKE M3YYeHHLIE MO-
genun durypsl 3emnu):

— NOBEPXHOCTL reouaa, 70 Mbl FTOBOPUM 00 aCTPOHOMMYECKWX
KOOpAUHaTax;

— NOBEPXHOCTL ANAUNCOMAA, TO Mbl NOAPAIYMEBAEM Mreoe3n-
YeCKWe KOOpAWHATHI,

— NOBEPXHOCTL Wapa, To Mbl (C HEKOTOPLIM YNPOLEHWEM) pac-
CMaTpUBaeM reorpapuyeckme KoopauHaThl;

— NNOCKOCTE, TO Mbl paboTaem € M3BECTHLIMW BaM MPAMOY-
roNEHEIMKM KOOPAUHATAMM,

Hennoxo 3anomHuThb, a ewé ny4lie NoHATh, 4TO B NepBbIX TPEX
CUCTEMAX KOOPpAWHATaAMMK ABNAIOTCH 3HAKOMbLIE Bam eLLE M3 LIKONb-
Horo rnofyca, vcnewpeéHHoro MepuanaHaMmu 1 napannensiMu,
unpoTa M 4OAroTa TO4YKKM 3eMHOE noBepxHocTi. W 4To BO BCex aTux
Cny4asx WCXOOHbLIMW ONS OTCHETA WWPOTL ABNABTCH NNOCKOCTL
akBaTopa, a ang AoNroTel — NNOCKOCTE HA4aNLHOro MepuaraHa.
OTMETUM TONLKO, 4TO HAaYaNbHLIM MEPWMAMAHOM Mbl Ha3blBAEM
soobpaxaemyio NMHWUIO, COBAUHSIIOLYIO CEBEepPHbLIA W 0XHBIA No-
nioca 3eMHOr0 Wapa wnu snaMnconaa, KoTopas NpoxoauT Yepes
TOYKY BO ABOpe koponeeckoil obcepBatopuu (ropoa MpuHBWY,
Anraua). MepeyncneHHoe senaeTcs oBWUMK napaMeTpaMu BCex
TPEX CMCTEM KOOpAMHAT. A Teneps 0 pasnuyuax. B acTpoHOMM-
HEeCKOW CUCTeME KOOPAWHAT OCHOBHBLIM TEOMETPUYECKUM KpUTe-
pUEM RBNABTCA OTBECHAA AMHKMA K NaHHOW ToYKe reompa (puc. 2,
puc. 4), B reoge3nyeckoi cucTeMe KOopavHaT — Hopmass (nep-
NeHAanKyAsP) K NOBEPXHOCTM 3NNUMNCOMAA B AaHHOW TOYKe (puc. 2,
puc. 3) u B reorpaduyeckoil cucTemMe KOOpAWHAT — paguyc, Npo-
BEAEHHbLIA K AaHHO To4ke cdepsl (wapa). U, B-TpeTbux, HaKo-
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HeL, BCeraa MOXHO CKa3aTsk, YTO WWpoTe W gonrotel ByayT actpo-
HOMMYECKMMI, BCNK OHW HAXO0ASTCA W3 ACTPOHOMKWYECKUX Habnwo-
OEHWA NO HEBEeCHLIM CBETUNAM, N re0Ae3nYecKuMy NP nony4e-
HUM U3 COOTBETCTBYIOLUMX BbIMMCAEHWUA NO M3MEpPeHusMm Ha 3em-
ne (NpUHUMN 9TUX BelYMCNeHui ByaeT paccMoTpeH No xoay Aanb-
Helwero wanoxenua). Mocne cTonet AeTAanbHOro OOBLACHEHWS, C
UEnbo NPUOATE CUCTEMAM KOOPAWMHAT 3aKOHHBIA BuA W Tonk, 0b-
PaTUMCs K CTROrKMM ONpeneneHusamM.

Mleoneazuwyeckan wupota B — yron, obpazoBaHHblil HOPMansIo K
NOBEPXHOCTW SNNUNCOMAA B AAaHHOM TOUYKE M NNOCKOCTLIO Bro ak-
gatopa. LUnpoTa OTCHMTEIBAETCH OT 3KBATOPA K CEBEPY WNK 10Ty OT
0 no 90 rpagycoB W COOTBETCTEEHHO HA3bLIBAETCA CEBEPHOW UK
IOXHOW WUPOTOR.

Mecpeswyeckas Aoarora L — ABYrpaHHbIA yron Mexay nnocko-
CTAMW Freofe3v4eckoro Mepmanada gadHoi TOYKM W Ha4anbHoro
reofe3anyeckoro (rpUMHBMYCKOro) Mepuauada. JonroTel ToOYek,
pPacnonoXeHHblX K BOCTOKY OT Ha4YansHOro MepuanaHa, Hasbliea-
IOTCA BOCTOYHBLIMMK, A K 3anagy — 3anagHbiMu, U OTCHUTLIBAIOTCH
oHw ot 0 po 180 rpapycoe.

AcTpoHoMUYeCKkan WrpoTa ¢ — yron, cbpasoBaHHBLIA OTBECHON
NWHWER B AaHHON TOYKE W 3KBATOPWANEHON NAOCKOCTLID.

AcTpoHOMKUYeCKas gonroTa A — ABYrpaHHLIA yron mexgy nnoc-
KOCTAMM ACTPOHOMMWHYECKOro MepuanaHa OaHHOoR TOYKKU ¥ Havank-
HOro ACTPOHOMUYECKOrD MEPUAWaHA.

CnepgyeTt NnogYepKHY Tk, 4TO OTBECHARA NMHWA W HOpMank He co-
BnapainT mexay coboil, u aTo paanuyue, KOTOPOE B CPEAHEM CO-

HOpMETL

FJ
Pwe. 3. Neopesauyeckne KOOPAMHATHI
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cTaBnseT 3—4 CekyHas!, B reofe3nn HasbiBaloT YKIOHEeHUEM OTBe-
ca. B npakTuke suinonHeHns obbI4HLIX reoaesuyeckux paboT aTo
pasnuyne He YYMTbIBAETCH, B CBA3W C HEeM MONb3yiTcs reorpa-
duyeckumMn KoopauHaTamMu, KOTOpbIe NnpeacTasnaioT coboii 0606-
LeHre acTPOHOMWUYECKUX W Feofesmnyeckmx KoopauHaTt npu yc-
nosuu B=g, a L=A, T.e. KOraa OTKNOHEHWE OTBECHOI IMHUM OT HOP-
Manu He Y4nThiBaeTcA. BHUMaTENbHbIA YKWTATENL, ONEBUOHO, 3a-
METWUN, 4TO BhILLE NPW OonpeaeneHnn reorpad@r4eckoil CUCTEMBI
KOOpPAMHAT B Ka4eCTEE OCHOBHOIO napaMerpa Wcnonb3oBaH pa-
AWYC, NPOBEAeHHBLIM M3 LeHTpa 3eMnM K JaHHOW Touke. YTobbl
OKOHYaTeNnbHO NOCTABWTL TOYKY B 3TOM BOMNpoOCce n nabexark He-
MWHYEMEIX KDUBOTONKOB, 3amMedvy, 4TO Ha NpakTuke paauyc, on-
penensaiolwmMii HanpaeneHMe Kk UeHTpY 3eMnu, 3aMeHaeTCs OTBec-
HOW NuHKen. A Boobuie, HE UMEen HW Mane’lwero xenaHwsa yc-
NOXHATE Bally, M TaKk HE NPOCTYIO XW3Hb, YBamaemble kKonnerw,
CKaxy Bam No CEKpeTy, MOXeTe CMeno MCnoneL3osath reorpadm-
4Yeckue KoopavHaThl, Koraa gpopma 3emnn NnpuHUMaeTcs 3a wap.
Tenepb, U B CAMOM AENE, MOXHO NOCTABUTL TOYKY M NONLITATECH
NepeiTn OT pacCMOTPEHHbIX CHEPUYECKUX KOOPAWHAT K NPAMOY-
roNbHBEIM,

MHe kaxercs, 4TO ¥ MOBro 44TaTens BO3HMKNA TyMaHHan «ab-
pakagabpa» KOOPAWHATHLIX CUCTEM, UBNOXEHHbIX Bbiwe. WM no-
aTomy, kenaa obneryntb Tekyulee QYHKUMOHWPOBAHME MOEro
noAONEYHOro B re0le3M4eckOM NPOCTPaHCTEE, Ky/Aa A ero 3arta-
Hyn, npegnarai BCNOMHWTE CACTEMY KOORPOWHAT Ha NNOCKOCTH,
W3BECTHYIO EMY U3 LIKOMbHLIX KYPCOB anrebpbl 1 reoMeTpuu. 3Ty

FJ‘
Puc. 4. ACTPOHOMHMECKWE KOOPAWHATL
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C.H. Xogopos. le0ne3avwa - 370 0NEMs NPOCTO

cMCTEMY Mbl HA3bIBAEM MPAMOYro/ibHOA, OHa 3Hakoma Ham nog
UMEHEM AeKapTOBLIX KOOPAWHAT, HA3BAHHLIX B YeCTb CBOEro co-
apatens. 3neck scé Gonee yem NpocTo. CucTemMa NNOCKUX Nps-
MOYFONbHLIX KOOPAWHAT ONpefenaeTca ABYMA B3aWMHO nepneH-
OUKYNAPHBIMW NPAMBIMKA NTUHUAMKM, KOTOPbLIE HAa3blBAOTCH OCAMK
koopauHat (ock abeumce — OX u ocb opagunar — OY). Touka ux
nepecederns O Ha3LIBAETCH HAYANOM KOOpAUHAT (puc. 5).

CucTtema 0enuTcs Ha YeTeipe YETBEPTH (KBaapaHTa), B 3aB1CH-
MOCTW OT KOTOPbLIX KOOPAWHATHI MOTYT MPUHKMATE NONOXUTeNb-
HBIE M OTPULATENBHEIE 3HAYEHWA,

BHumaTenbHblil yutatens, 6e3aycnosHo, oGpatun BHUMaHWe,
yto ocK OX u OY HaxOOATCH HE Ha CBOMX MEecTax, no kpanHewn
Mepe, N0 CPaBHEHWIO C TEM, 4TO OH u3y4an no marematuke. Ko-
HEYHO Xe, OH He oWwunBecs, HO U A, NPU3HATLCH, HE AoNYCTUA NAn-
cyca, ga v Tunorpadua TYT Hu Npu 4€m. [eicTBUTENbHO, NONOXEe-
HWe KOOPAWHATHLIX OCe B regfesny B3anMHO 3ameHeHo. MNpwu-
YyMHa NepecTaHoBKM Ocei B nopasnsoliem GonbwuHcTee y4eb-
HWKOB He ykasbiBaeTcs. Ha Haw B3rnag, oHa 3akno4aeTcs B TOM,
yTo ock abcurcc OX (YCNOBHO NPWHATAS 3@ Ha4YanbHYKD WK WUC-
X0QHYID) COBMELLEHA B reofesnun C CeBepHbiM HanpasneHuem
mepuamaHa. A UMEHHO OT Hero No 4YaCOBOW CTpenke OTCYMThIBA-
IOTCA (KaK Mbl BLIAICHUM 4yTb MO3XEe) BCE OPUEHTUPYIOLWLWE Yribl
(noaTomy u oundpoBKa YeTBEepPTeH, Kak Bbl 3aMeTunn Ha puc. 5
TOXE W3MEHEHa N0 CPaBHEHWIO C MaTeMaTUKO).

A Tenepk pasaiiTe aymate. [ng Kakoi Takok CBATON Lenn Mol
TaK Hanpsranucb, M3y4as acTPOHOMMYECKYID, reofe3nHeckyio u

ceBep
W x & I
Xhb B
3anag Xa 2 BOCTOK
ar r
or

Puc. 5. MpamoyronsHan cCHCTEMa KOOPAWHAT
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FNABA 2. Te0aB3MHECKWE BKCRCTYaDE

reorpaduHeckyio CUCTEMBl KOOPAWHAT. Heyxenu Tonsko ana Toro,
4yTOObI, B KOHEYHOM MTOre, NepenTu K NPOCTOR U NAOCKOR cucTe-
Me koopauHart. NpeacrtassTe cebe, 4TO MMEHHO Tak. Beb Bbl HE
3abbiNK, 4TO KOHEYHBIM NPOAYKTOM reoAesvyeckux U3MepeHui
ABNAETCH KapTa. A KapTa €cThk HE 4TO MHOE, Kak YY4acTOK 3eMHON
NOBEPXHOCTWU, M306paxEHHbIA, Kak npaewno, Ha nucrte Bymarwu,
KOTOPBLI COBCEM HE NOX0X Ha reowa, annuncowa wnu Wap, a
ABNAGTCA NNOCKOCTHLID. M3MepeHua xXe, KaKk Mbl YCTaHOBUAKM pa-
Hee, BCE-Taku NPOBOAWNKMCHL Ha annuncouae wnu Ha wape. WM kak
Bl MBI HU NPOTUBWUAKWCH 3TOMY, XU3Hb 3aCTaBNAET HAC HAWTKU CNo-
co6 nepexoja C NOBEPXHOCTW 3TOrO INNMNCOMAA MAW Wapa Ha
MNNOCKOCTL UNK, APYFrMMIK CAOBaMK, HA CO34aBaemMylo kapTy.

Ecnm HemMHOro ynpoctuTe 3apady, TO Ham NPeacTouT NepenTu
o1 rnobyca k ByMmaxHoW kapTe. Ho Aaxe 1 npu Takom YnpoLweHum
coenate 370 A0CTaTo4HO cnoxHo. B camom pene, nonpobyiite
passepHyTb apby3 Tak, 4ToBLl OH YNOXWMACA HA CTONE BCEei cBoei
noBepxHocTLio. Pasymeertcs, apby3a TPECHET 1 NONHEeT, He OCTaB-
NAf HAM HUKAKWX LWWAHCOB YNOXWTeE Bro Ha NnockocTu ctona bes
paspbiBoB. Kak pewnts 3Ty npobnemMy aymanu kaprorpadsl u ma-
TEMaTHKK eWe B cpefHue seka. Ha cerogHawHWA aeHs Ans ocy-
WecTsneHns nepexona oT chepuHEcKoi NOBEPXHOCTH K NNOCKD-
CTW HaykKe He W3BECTHbl HWMKaKWe Apyrie cnocobel, KpOMe efgunH-
CTBEHHOrO, KOTOPLIA Mbl HA3bIBAEM METOLAOM Npoekumid. NMoa npo-
eKuMein Mbl Byaem noHuMaTb maTtemaru4eckuii cnocob naobpaxe-
HWA Chepr4eckoi NOBEPXHOCTH 3eMNu Ha NNOCKOCTH, T.e. Ha Kap-
Te. K Hawemy B3auMHOMY HeyA0BONbCTBUIO, YBaXaeMbIe KONneru,
BEIABUNOCK, 4TO HACYUTHIBAETCH DONee COTHM PasHOBWAHOCTE Kap-
Torpapuyecknx npoexumin, A ewé Kk GonLWeMy OropHeHnio Hawe-
MY CnegyeTt NMoMHWTL, 4TO ninbasi kaprorpaduyeckan npoexkuums
BHOCUT UCKaXEHWR B FrEOMETPUIO TOR PUrypel, KOTOPYO OHa, Co6-
CTEEHHO roBOpPA, NPU3BaHa CNPOEKTWPOBaTL Co cdepbl Ha nnoc-
KOCTb. MaeanbHbix NpOeKunid B NPUPOAE NPOCTO HE CYLLECTBYeT.
Jobas u3 HUX MOXEeT UCKaXKaTb M YIbl, U MIOLWAAN, U PACCTOAHWS.
Buibop kaprorpadwuieckoil Nnpoekumd ONs AaHHOW CTpaHbl, B KO-
HE4YHOM WTOre, ONPENENsETCA 3a0a4eil - CBECTU MCKaXEeHWs Npu
nepexone ¢ 3eMHoM NOBEPXHOCTK (3NAMNCOWAA) Ha NADCKOCTb (Kap-
TY) K TAKOMY MakCUMansHO BO3MOXHOMY MUHUMYMY, NPU KOTOPOM
9THU MCKAXEHWA NPaKTUYeCKW He OLLYTUMBI,

B kayectse npumepa npusBefEM KOHGOPMHYIO MONEpeYHo-
uunuHapuyeckyio npoekunio MNaycca-Kpiorepa. CnenyeT OTMETWTE,
4TO UMEHHO 3TY NPOEKUKWIO, padpaboTaHHy HEMEUKUMK MaTema-
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TUKkaMu Ha pybexe XVII n XIX Bexkoe, yCnewHo npuMeHsoT Ha
TakoW oBLWWMPHOW TEPPUTOPUK Kak Poccus, noay4yaa npu aTom oT-
HOCWMTENbBHO HeboNbLWWE WCKaXeHWs. Tenepk ANA NONHOW ACHOC-
TW pacwuppyeM Kaxooe W3 cnos, ONPeaensiouwmnx camy npoek-
uMi0. HenouaTHoE CNoeo KOH(QOPMHAEA 3aMEHWMM CUHOHWMOM paB-
HOYronbHaA, KOTOPOE O3HaYaeT, 4TO Yrabl Mexay NUHWAMK Ha
annMncouae B aToi NPoeKLuM COOTBETCTBYIOT CBOuM naobpaxe-
HWAM Ha NAOCKOCTH, T.€. NPaKTUHECKN He UCKaxaloTcs. HyTb CNnox-
HEE CO CNOBOCOYETAHMEM NONepeYHo-UUMNMHOpHYeckKas.
HemHoro cobcTBeHHOM (aHTasum U CTAHET NMOHATHLIM: YTOOL
Nony4YnTh M30BpaxeHne 3eMHOro 3NNUNCOMAA Ha NNOCKOCTH, He-
06X0AMMO 3TOT INNAUMNCOWUA BNUCAThL B LMAWHAP Tak, 4To0sl 0OWH
M3 MEPWOWMAHOB OKa3anca Ha DOKOBOW NOBEPXHOCTWU B3ATOrO LK-
nMHOpPa, a NNOCKOCTE 9KBATOpa COBMECTHNAachk C OCkLID UMnuHapa
(puc. 6). Mpwu aTom kaxpan, paxe coscem Hebonbwan Gurypa Ha
ANAUNCOMEOE COXPaHAeT CBOW (opMy Ha NNOCKOCTH, Kyda oHa
nepeHeceHa. MMeHHO 3TUM AEHCTBMEM W JOCTUIaeTcs, NOA4EPK-
HyTOE paHee, PABEHCTBO YrNoB Ha 3AnMNconae (Ha MecTHOCTU) 1
Ha nnockocTw (Ha kapTte). Mocne 3TUX HEXWTPLIX MaHWUNYNALWA
nonpo6yem pa3sepHyTb WMAWHAD TakK, 4To0bl OH Kacancs semMHbIX
noniocoe P u P'. Kak BuaHo U3 puc. 6, Ha nony4eHHom nsobpaxe-
HMW TONBKO MEPWUAWAH KACAGHWA W SKBEATOP NPEACTABNAITCH Nps-

P

Mepuamar
KacaHWA

Pi
Puc. 6. MNonepevyHo-uunuHapu4eckas npoexkuws MNaycca-Kporepa
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TNABA 2. lNeoaB3avveckde BKceccyapsl

MbIMW NMHWAMKW, @ OCTanbHbIE MEPMOWMAHLI M Napannenn Bocnpo-
M3BOJATCH KPUBLIMKU OHEPTaHMAMM W BLIMMAAAT KaK NENecTku (puc.
7). 9TK, Tak Ha3biBAEMbIE NEeNEecTKW, HAa3bLIBaTCH 30HaMKW, BCEro
ux 60. Ecnv BCNOMHWTB, 4TD 3KBATOPHANA OKPYXHOCTL HACHMUTLIBA-
et 360 rpaaycos, TO HETPYAHO NOHATL, YTO NPOTHKEHHOCTL Kak-
00/ TaKoih 30HLI HA 3KBATOPE COCTABNAET WEeCTs rpaaycos. Cyér
X BENETCH OT IPUHBWUHCKOro MeEpUAaMaHa.

Ho 410 Xxe ¢ NNoCKOR NPAMOYronsHOR CUCTEMOR KoopauHaT?
Beak umeHHo oHa Hambonee npucnocobneda ang uenei cocrae-
neHWs kapT. Ho cHaYana BONpoC: MOXHO NW PACNPOCTPaHWUTE 3TOT
BbilUENPUEEAEHHBIR cnocob nepexoaa ot chepbl K NAOCKOCTH HA
Gonbluve TEPPUTOPMK, KOrAA PE3YNLTATH U3MEPEHWIA, BINONHEH-
HbIX B Pa3HbLIX HaCcTAX KAKoro-To peruoHa, Haflo cBA3aTth B eAWHOE
uenoe? CMOXeM NW Mbl NONYYUTh XKENAEMOE B 8QWHOA cUCTeMe
B6e3 uckaxeHnii? M ecnm MOW BUPTYANLHLIE ONMNOHEHTHLI CKAaXYyT,
HeT: oHu GyayT ThiCAYM pas npaesl. 410661, HAKOHEW, OTBETUTE Ha
MOW BOMNPOCH! YTBEPAWTENbHO, AN KaXA0W 30HL CO38a8TCH CBos
30HankbHas CUCTEMA NAOCKMX NPAMOYronsHsIXx KoopauHaT (puc. 8).

LA
E
@
o
-
]

FpwHeHYCKHA MepuagHan
Ucesod MepuaHaH 30H

1 2 3 4 5 6 7 30Ha
Puc. 7. WecturpagycHele 30HsI
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CpeaHuii MmepuanaH 30HLI HA3bLIBAETCA OCEBLIM, OH COBNagaeT
¢ HanpaeneHwem ocu abcumcc XX, a NWHWA aKBaTopa ABNAETCH
ocblo opauHar YY. CegepHoe HanpaeneHue ocw abcuucc u BoC-
TOMHOE OCWM OpAMHAT NPUHATO CYUTATbL NONOKWUTENBHLIMW, 3 KXK-
HDOe HanpaeneHwe ock abcuwcc W 3anagHoe opavHar - oTpyua-
TenbHbiMW. M3 puc. 8 BUAHO, 4TO KOOpAMHATHANA CeTKa B Kaxaow
30HEe 06pa3yeTca NMHUAMKM, KOTOPbLIE NapannensHbl ocam XX u YY,
a NonoXeHwe To4kM bukcupyeTca abcunccoi x, OTCHMTLIBAEMOR
OT 3KBaTOpa, ¥ OPOVMHATON ¥, PaBHOI PaCCTOAHWIO OT OCEBOro mMe-
puauana. MoHATHO, YTO ANA rOCYAApPCTE, PacnofiOXeHHbLIX B ce-
BepHOM nonywapuu, abounrccel ToYek BYAYT NONOXUTENbHBIMU.
A BOT OPAMHATHI, KAK BUOHO M3 pUC. 8, MOTYT N3MEHATBCA W NpU-
HUMaTk OTpULAaTeNbHbIe 3Ha4eHus. B reogesun He npuHATO 060-
3HaYaTh KOOPAWHATLI 3HAKOM MUWHYC, 3TO HeyAoOHO Npwu BbiHKUC-
neHwnsax, oa v, NPaMo ckaxem, guckomdopTHo. Mo sToR NpuYuHe
Havyano oTcuyéTta opavHaTt cmeweHo Ha 500 km k 3anaay. Moyemy
uMeHHo Ha 500 km? W aTtomy ecTb pasymHoe obwscHeHwe. [a
notomy 4to 500 km Kpyrnoe 4ucno, u oHo Gonbwe, yem 333 kM. A
noyemy, co6cTeerHo, 333 km? OTteeT bonee yem NPoOCTOW. [nuHa

X

Ocesoil MEpHAMaH

Puc. 8. 3oHansHaAA CUCTEMA NPAMOYToONbLHEX KOOPAMHAT
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FMABA 2. Meoge3avuackne BXCECCYapn

JKBATOPWanNLHOro rpagyca cocTasnget npumepHo 111 KM, a 30Ha
Y Hac, Kak BbiTEKaeT w3 npeasigywero obvacHenus, wecTurpa-
aycHas. Takum o6pa3om, ANMHA 30HLI M0 3KBATOPY NONYYWUNACH
666 kM. OceBoit MepUAMAH 30HLI 0ENWUT e€ Ha ABE PaBHbLIE HYacTH:
otcioaa u nonyqyunucek 333 kM. Takum o6pa3om, opauHaTel, pac-
NONOXEHHBLIE KakK K 3anaay, Tak U K BOCTOKY OT OCEBOro mMepuau-
aHa NpuobpeTaT TONBKO NONOXUTENLHLIE 3Ha4YeHus. BoT, noxa-
nyia, u BCE 0 npoekuun Maycca-Kpiorepa, B 4aCTHOCTH, W O NPOeK-
umax soobuie. NpuMmem TONLKO K CBEASHMIO, 4TO BO MHOMMX CTpa-
Hax ons COCTABNEHUS TONorpaduyecknx KaptT NPUMEHSIOT YHKW-
BEPCANLHYIO NOMNepeYHo-LUNMHAPUHECKYIO Npoekumin MepkaTopa,
koTopas 6A1M3ka No CBOMM CBONCTBaM W pacnpegeneHuio ucka-
XEHWI K BellueonucaHHon npoekuun Maycca-Kpiorepa.

B sakmo4yeHue Bonpoca o npoekumax HeoBxoaMMo NPOAEMOH-
CTPWPOBaTL 8WE 0OHY CUCTEMY, KOTOPAA HA3LIBABTCA NONAPHON,
lMnockas nonspHas cMcTema KOOPAMHAT YPEe3BbLIYaHO BaxHa npu
W3roTOBNEHWK TONOrpadMHecKnx KapT, Tak Kak napaMeTpamu aTo
CUCTEMbl ABNAIOTCA YIron U NMHKWA, KOTOPbIe, COBCTBEHHO, U M3Me-
PAIDTCH HA MECTHOCTM,

WTtak, BMECTO NPAMOYroNbHbLIX KOOPAWHAT X M Y Mbl BBOAWM O~
niapHeie koopauHatel Bw S (puc. 9), roe f - yron, oTCYMTLIBAEMBIIA
OT NONApHOA ocu AB no HanpasneHws Ha OaHHY (M3Mepsemyio)
To4ky P, S - paccToanue ot nonioca A ao To4ku P. MonspHble koop-
AvHaTel f U S DAHO3HAYHO ONPEAEnsioT NONoOXeHWe Touku P Ha
NNOCKOCTY OTHOCWTENLHO Ha4ana KoopauHaT (nonmoca) To4ku A,

Cneaylowmnm reoge3nyecknm akCceccyapom ABASETCH NoHSTHE
OPHEeHTHPOBaHWe HanpasaeHuid UNW, NyHLUIE CKasaTh, OPUEHTHPO-
BaHWe AuHWIA. NPeanonokmMm, 4TO Mbl HAXOAWMCA B M3BECTHOM TOYKE
A v Ham HeobOxopumo poGpaTLeA 00 HEeM3BECTHOR Todkn B. He-
CMOTPSA Ha TO, 4TO PACcCTOAHME MeX 0y TOHKAMW 3a0aH0, 33344 OThIC-
KaHWa MECTONONOXEHWA TOYKKM B npakTnyeckw Hepaapewwma. Jeii-
CTBUTENbHO, CYLUECTBYET MHOXECTBO BAPWAHTOB, B KAKOM Hanpae-
NEHWW OT MCXOOHOW ToukK A GyOeT HAXOOWTLCA MCKoMan Touyka B.
Ans 0QHO3HAYHOrD PelleHWA 3TOM HeCNOXHOW 3a0a4K He xBaTaer
BCEro Kb OOHOro NapameTpa, HEKDErD OpHEeHTHRYIOWEro yraa, ¢
MOMOLLBID KOTOPOMO NErko HaiTi egWHCTEEHHO NpaBnnbHOE Mec-
TononoxeHwe To4ykn B. Mexons w3 atoro, OpUEHTUPOBAHMEM Mbl
Oyaem HasbiBaThL ONpeaeneHue MecToNnoNOXEHUS TOYKK Ha MeCT-
HOCTH C NOMOLWbLIO, HEBEOOMOrO NOKa, OpPUEHTUPYIOLWWErD yrna. Kno-
YeBLIM B 3TOM NPESNOXEHUM PABHO, KaK W BO BCEM 3TOM pasnene,
BLICTYNAEeT CNOBO OpUEeHTUPYIOWMA. YTo oHo 0Bo3Ha4aeT? AHrnuin-
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CkWid rnaron orient 0603Ha4aeT OPUEHTMPOBATLCA, @ aHrIMAcKoe
cyllecTeuTensHoe orient nepesoguTcs kak BocTok. CknagsiBaeTcs
BREYaTNEHWE, YTO KOraa-To ApeBHMe NI0OW KakuMm-To 0bpasom CBs-
3biBANM OPUEHTMPOBAHWE C BOCTOKOM, CTOPOHOW ropv3oHTa, rae
BoCXoaMT conHue. Mei %e, B NOMCKax CBOEro MecTa nom COMHUEM,
Bynoem onvpaThcs Ha HECKONbLKO APYIYH0 KOHUENUWIO: YCTaHOBNEH-
Hbleé HAMK YyTb NO3XKE OPUEHTUPYIOLLME YIbl Mbl MPUBAXEM HE K
BOCTOKY, a K cesepy. o ToW BECKON NpUYMHE, YTO BCE MEPUONaHLI
Halwel cdepryecKoi nnaHeTbl pasHO, Kak W MarHWTHas cTpenka
Komnaca, HanpaeneHs! He K BOCTOKY, @ B CEBEPHOM HanpasneHuw.
Bor, noxanyi, n BCA KOHUENuwA. Bcé ocTansHoe - aTo AEN0 TeXHWU-
KW, KOTOPOR Mbl HEMEANEHHO W 3aiMEMCH.

Mpexae BCero, AOrOBOPUMCH, 4TO OPMEHTUPOBATL IMHUIO - 3TO
3HAYWUT ONPEefenuTL eé HanpasneHwe OTHOCUTENBHO WCXOAHOro
HanpasneHns ¢ NOMOLLLIO YNOMAHYTOrO OPWEHTUPYIOWEro yrna,
KOTOPLIA Mbl HA30BEM asumyTom nmuHnM. Pasbepémcs BHasane C
HanpasfneHwem, KOTOpoe Mbl ONpeaenunu CNoOBOM ucxogHeim. MNog
ATUM MCXOAHLIM HanpasneHueM Mmel Bynem noapasyMesaTs Hanpas-
nexHwe mepuauaxa. Ytobul, Konneru, He BBOAWTL Bac B 3abnyxae-
HME W He YCNOXHATL NPOCThIE BEWM, «3apybuTte» cebe Ha HOCY W
3anoMHWTE pas 1 Haecerga - Takux MepnavaHoB BCEro Tpu: mar-
HUTHBIA, MCTUHHBLIG W OCEBOJ, W OTCYMTLIBATL a3umMyThl Mbl Byaem
WMEHHO OT 3THX MEpPUANaHOB. A3MMYTHI 3TU BYAYT COOTBETCTBEHHO
HA3bLIBATLCA MArHMTHBIME, MCTUHHBLIMU WNW KapTOrpaguyeckumi (au-

P

B

Puc. 9. NMnockana NONAPHAR CHMCTEMA KOOPOAWMHAT
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FTNABA 2. Ne0n83N4ECKHE aKCactyaph

PEKUMOHHBIMK Yrnamit). YTo0bl HE YCNOXHATE NPUBEAEHHYID TEPMK-
HONOTMIO, CHUTAI0 CBOMM AONroMm npueecty HeboneWwol KoMMeH-
Tapuii OTHOCWUTENLHO MOHATUIA UCTUHHLIA MEPUAMEH U UCTUHHGINA
asaumyT. B pasHbix yyebHUKax, NPUMEHWUTENEHO K MERPMOWAHY W A3W-
MYTY, NO4 CNOBOM MCTMHHBIA NOAPAa3yMEeBaloT aCTPOHOMUYECKW
wnu reogesvyecknili. YTobel HE BHOCUTL PAZHOMTEHWE OAHOMO W
TOro Xe cnoea, AOroBOPUMMCH, 4To Mbl 0BoBlKMM aTu chosa, He
TAKMM Y& MCKaMEHHBIM, CUHOHWUMOM reorpadvdyecknii (MepuamaH
WK a3nmyT). A TeEneps, apyass, Kk apeepy. MHa4e roeops, k Gop-
MYNUPOBKE: yroJ, uaMepsemelii No Xoay Yyacosou CTPEnky 0T Cesep-
HOro HanNpasneHua MepuauaHa 4o 3anaHHoro Hanpaenedna (ot 0 ao
360 rpagycos), HaseiBaeTca azumyTom (puc. 10), K koTopomy, no-
BTOPA, B 32BMCUMOCTI OT HA3BaHWA Mepuanada, NPUKNeMBanTCs
npunaratenbHbie reorpauyeckuini A, MarHUTHbIA A, UAK KapTor-
padguieckunii c.. Haaeanue kaprorpadryecknii azsnmyT NpUayMaHo
MHOI0 B3ameH oblweynoTpebuTensHOro B re0Ae3nyeckoil nutepa-
TYpe TepMUHA OWPEKUWOHHBIA yron. Ha moii Barnag, NoOHATUE Kap-
Torpadguyecknii azumyTt Gonee yaobHo Ong NOHMMaHUA TOrO, 4TO
NPUBEAEHHBIN a3UMYT OTCYMTHIBAETCH OT DCEBONro MepuanaHa co-
OTBETCTBYIOWEN 30HbLI, KOTOPLIA NapanneneH BepTUKanbHeIM nu-
HWAM (ocam abcumnce) CeTKM NPAMOYTONbBHBLIX KODPAWMHAT, NOMELLEH-
HOI Ha TonorpadguYeckux KapTax.

YBaxaemule Konnerw, noxanyicra, He paccnabnsiiTecs, Mol

N

*

MeorpagmyeckHi MeprauaH

Puc. 10. AzwmyTel nuHwii
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NPOAOAXaeM HaLle NyTewecTBne B aanMmyTansHoM Mupe, B KOTO-
puiil Bl 3a6penu no Hawemy 060IAHOMY XeNaHui U BONen3b-
asneHnio. O4eHb HAABKCh, YTO A HE NPeAOCTaBUN BAM HU Manei-
Wel BO3MOXHOCTWA 3abnyanTeCa B 3TUX asuMyTanbHbix Aebpax.
MoatomMy NPULLNO BPEMS BEIACHWTE CYLLECTBYET /1M Kakas-10 QyH-
KUMOHANbLHAan CBA3L MEeXady asuMmyTom reorpapuyeckum, asumy-
TOM MarHWTHBLIM 1 a3MMyTOM KapTorpadudeckum. PasymeeTtcs, He
Hapo BeiTe NPOPOKOM, 4TOGLI OTBETWUTL: KOHEYHO Xe, Aa. Tak aa-
BaliTe HEMEONEeHHO YCTaHOBMM 3TW B3aWMOCBRA3N.

Mpexae BCcero, AOBOXY [0 BAlIEro CBEAEHWs, 4To reorpadu-
YeckWid MepuavaH, NPoOXOAsWMiA Yepes 3eMHble nonioca, He co-
BRagaeT C MarHWTHEIM MEPMAWaHOM, KOTOPLIA, MO CYTW aena, npo-
XOAMT Yyepea CBoW MarHuTHsie nonoca. CoBceMm He NUWHE Ha-
NOMHWTL, 4TO HanNpPaenNeHue YyCTaHOBMBLLENCA MarHUTHOM cTpen-
KW kOomnaca, BooBLlE roBOps, COOTBETCTBYET HanpaBNeHwio mar-
HUTHOMO MEepMOMaHa B TOYKE, B KOTOPOW Bkl HaxoauTecs. U eweé
XO4Y CKa3aTh BaM, APY3bA, U Aaxe, C Balero No3eoneHun, akueH-
TUPOBATh, YTO Yro/l MEXAY reorpagu4eckum MepunanaHom AaHHo
TOYKN ¥ €6 MArHUTHLIM MEPMANaHOM Ha3biBAETCs CKNOHEHWeM mMmar-
HUTHOM cTpenku 6. 3TO MAarHWUTHOE CKNOHEHWE CYUTAeTCA Nono-
XUTenbHbIM (puc. 11), 8CnKM MarHUTHBIA MepuanaH OTKNOHEH K
BOCTOKY OT reorpadv4eckoro, U oTpuuaTensHbiM, ecnit OH 0TKNO-
HEH K 3anany.

W, Takum 0Bpa3oM, 3aBMCMMOCTL Mexay reorpaduyeckim (reo-

Puc. 11. CxknoHeHuwe MarHUTHOW CTPERKH
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AE3MYeCKUM) U MarHMTHLIM 23UMYTOM 0TODBpPasnTCa NPoCToi hop-
MYynoid

S§=A-A,., (2

roe & — CKNOHeHWe MarHWTHOW CTPEenkwW (Yron, Ha KOTopbIiA oT-
KNOHsIeTCA CBOBOAHO NOABELIEHHAA MarHMTHAR CTPenka oT reo-
rpaduyeckoro Mepuanana).

Ewé pas HanoMHIO, 4TO MarHuTHbIE Nonoca 3eMnu He coena-
[atoT ¢ reorpau4ecKumMi, HanpuMep, CeBepHbIil MarHUTHLIA No-
NIOC HAX0OWTCH Ha CeBepo-3anane Kadvaae. Bonelwe Tora, nona-
raw, Moemy yutatenio HefeawHTEPECHO Y3HATE, YTO NONOXEHWE
MarHWTHBLIX NOMNKDCOB W3MEHABTCH C TeYeHWEM BpemeHn., C yyé-
TOM 3THMX UBMEHEHMWI, DA3NMYAIOT BEKOBLIE, rOA0BLIE U CYTOYHLIE
M3MEHEHWA MarHWTHOW cTpenkn. He Bpasanck B noapobHoOCTM
MarHWTOMETpWUM, OTMETUM, YTO BEKOBbie uameHeHus 3a 500 net
MOMYT OOCTUraTh 3HAYUTENLHBIX BENWYMH (Bonee 20° C), a cyTo4-
HblE B MakKCHMMyME He npesbiwanT 15 MuHyT.,

WTak, noporve konneru, nepeslil TAlM Mbl VK8 OTHIFPanu, Bkl-
ACHUB, KaK COOTHOCATCA Mmexny cobol reorpaduyeckmii n mar-
HUTHBIA a3MMyTel. BO BTOPOM TaidiMe mMbl 3aliMEMCH aHanornyYHom
paboTol, OTHICKMBAA KOPPenauuMio (CBA3L) Mexay reorpaduyec-
KWUM W KapTorpapuyeckum asmmyTamu.

B npagoit yacTu puc. 12 mel BUOWM, 4TO Mexay reorpadudec-
KM (MCTUHHBIM) M OCEBLIM MEPWOWMAHOM (KOTOPBLIE ONATL-TAKW
He coenananT) oBoaHayeH yron y, XapakTEpUayloLWWiA 3TO HECOB-
nanexHue. B nesoil yactu puc. 12 nokazad dparmedT Tonorpadgmn-
4eCKOW KapTel, rae 4€TKO NPOoCNexXuBaeTcs, 4TO 3TOT Yron Buipa-
MAeTCH PasHOCTbIO reorpadryeckoro (WCTUHHOrO) azumyTta A un
kaprorpapuieckoro asumMmyrta o. OcTanock TONLKO NPUBEOEHHYIO
reoMeTpuio NPoOWHTEPNPETUPpOBaTEL anrebpoid, KoTopas Buipaxa-
eTcs GopMynoii

Yy=A-o. (3)

Monyyeuuelil yron v B dopmyne (3) HasoiBaeTcH cOmmxkeHnem
MepuanwaHoB. ITOT Yron, KakK pas, NokassBaeT He cTonbko cnuxe-
HWE, CKONbKO, COBCTBEHHD, HECBNUXKEHWE, T.e. HEGOBNAAeHWE reo-
rpadmyeckoro (MCTMHHONO) MEPUAWAHA Ha Fre0Uae N Ha ANNUNco-
MOg C OCeBbIM MEPWAMAHOM (MW NWHWUK BMYy MapannensHoi) Ha
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nnockocTH (kapTe). Mo aHanornmM co CKIOHEHWeM MarHWTHOR CTpen-
Kit cOHNMXKEHME MEPUANAHOB MOXET BbiTh MOA0XKUTENBHBIM W OTPKULE-
TeILHEIM. 3HAYEHWA CKIOHEHUA MAarHWTHOW CTPEenku Ang AadHoro
pervoHa W cHnMxKeHns MepuanaHos ANa AaHHOW Tonorpadu4eckoin
KapThl YKa3kIBAIOTCH HA NOMASX COOTBETCTBYIOLWErO NMCTa 3TOW KapThbl.

Hy BOT, Apy3ss, OThIrpann Mel U BTOPOR Taim. Ho, kak DbiaeT
B peanbHOi XW3HKW, MHOTAA CYAbA HasHa4yaeT, Tak HasbiBAEMOe,
gononHuTensHoe epema. Ha Hawem reoae3ny4yeckom CTaguoHe
cyAbLEit ABNABTCH Ball MOKOPHLIA Cnyra, W, NONb3YACH HaAEN&H-
HLIMK MHE NONHOMOYMAMMK, A HA3HAYAD 3TO Bpemd. ToNLKO HA30-
BY 5l ro, Noxanyi, He AONONHWUTENBHEIM, @, C Ballero no3eone-
HWS, OCHOBHLIM MO BECKOW NPWYWHE, 4TO Mbl MEPEXOAMM K pac-
CMOTPEHMIO 33434, KOTOPLIE KPACHOW HWUTLID NPOHWU3LIBAIOT BCIO
reoaesvveckylo npaktuky. H He noboce HassBaTe 3aTW 3anadvu
YHAAMEHTANIBHBIMM, NOCKONBKY OHW, C OAHOW CTOPOHLI, AEWNCTBW-
TENbHO, ABNAINTCA GYyHAAMEHTOM ANA PELIeHWA MHOTWX reofesu-
YecKux 3a0ady, a, C APYroi CTOPOHL!, B HMX 3aKOAWPOBaHa rnasHan
N aaxe KoHewHas uens BonbluMHCTBA reogesuydeckux paboT -
NONY4YEeHUE KOOPAWHAT M3MEPAEMBIX TOYEK C NOCNEAYIOWEA MUC-
CMER Ha MX OCHOBE CO30aTb TonorpaduyYeckylo KapTy TOW MecT-
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Puc.12. ConnxeHne MEPHAWAHOE

34

TNABA 2. Meope3anyecKue BXceccyapn

HOCTH, rae HaxogaTca 3tk To4ku. Mel Byaem HasbiBaTh 3TK 3a034K
- NpAMOiA 1 0BpaTHOI recaeanyeckuMK 3a8aqamu.

WTak, Apy3sbs, NpocTUTE 3a TABTONOrMIO, NOMNPOLWY Bac CHOBA K
Gapeepy. HauHém ¢ npamoii recgesuyeckoi 3agayu. NMoMHWTE, Kak
B LUKONbHOW Teopeme, 4YTO-TO [OAHO, a 4To-TO Tpebyercs Aoka-
3aTh. MMoexanu, paHo: KOOpPAWHATEI TOHMKKM A (X, Y,), paccTosHue
Mexay Toukamu A u B (S,,) n kapTorpaduyecknii asumyT (o), Haii-
TWU: KOOPAWHATHI TO4YKKW B (X, Y,).

A panswe npocras reomeTpus. Ha puc. 13 4éTko npocmatpm-
BaeTcH, 4TO

X, =X, +AX, (4)
Y, =Y, +AY, (5)

roe AX n AY - npupalweHna KoopawHar,
V3 npamoyroneHoro TpeyronsHuka ABC cnegyet:

AX =8, xcosa,,, (6)
AY =8, xsinee,, . (7)

MoacTaenas 3aHa4YeHWA, NONYYEHHLIE U3 BuipaxeHwid (6) u (7),
B popmynsl (4) u (5), nony4mum

Ky =X, +5,;xcosal

wr (8)

Yy =Y, +S,gxsina,,. (9)

Pesiome: Xo4y 3a0CTPUTL Balle BHMMaHUe K AaXxe, ecni XO0TH-

X
I
Xz —& B(Xg-?, Y5-?)
A¥X ot
AB~S,p
Xa A
5] Yi YB'Y

Puc. 13. Npaman reogesnyeckan sagava
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Te, NOAYEPKHYTL, 4TO nony4eHHole dopmynel (8) un (9) npamoi
reofesv4yeckoi 3a0a4y NO3BONAKT, NPaKkTMYECKW BD BCEX Cny4a-
AX HaWen reofeswyecKoid XW3HW, NONY4YUTE KOOPAWHATEI Onpe-
[enseMoi ToO4YKWM N0 M3BECTHLIM KOOPAWHATAM HAYanLHOW TOYKM,
Nno 3afaHHOMY PACCTOAHMIO MEXAY 3TUMK TOYKAMW 1 YCTAHOBNEH-
Homy KapTorpaduyeckoMy asumMyTy, NONY4YeHHOMY Ans aToro 3a-
[aHHOro HanpaeneHus. OcTaéTca OTKPBITEIM TONLKO OAWMH BONPOC:
oTkyna GepyTca 9TO paccToaHue u aToT asumyT. OTHOCUMTENEHO
pPacCcTOAHUA - OTBET OAHO3HAa4YHbIA: OHO UaMmepsaeTca. Kak nameps-
etca? O0 3TOM Mbl MOrOBOPMM B CNEeaylowmx rnaeax. YyTtse cnox-
Hee aeno ob6cToMT C asuMmyToMm. B npuHUMne, ero ToXe MOXHO
w3mepuTh. ECnu Nnpogenarts aT0 ¢ NOMOLWLI0 06LIYHOro KoMnaca,
TO Mbl NONYYMM MArHUTHLIA a3MMYT C TOYHOCTLIO, paBHoW 2-3°
Cpa3y OroBOpUMCS, 4TO B reofe3uu Takas TOYHOCTb HMKOro He
ycTpaveaeT. A elé asuMyT W3MepaIoT aCTPOHOMUYECKMMWA METO-
aamu. B aToM cnyyae Mel NONy4aem BeICOKYIO TOYHOCTbL M3Mepe-
HWHA, NOrPELUHOCTL KOTOPOro COCTaBnfaeT MEHee OJHOW CeKyH/bl.
MNamepeHus Takoro poga TpebyiloT MHOro BpeMeHu 1 No3aToMy co-
npaxeHbl ¢ GonbwUMKU GUHAHCOBLIMK 3aTpaTtamu. MNMoHATHO, 4TO
NPUMEHATE ACTPOHOMWYECKME METOAR NPWU MaCcCOBbLIX W3aMepe-
HUAX ANA KapTorpaduyeckux uenen Heuenecoobpaavo. B pans-
HelleM 3Ha4YeHusa asumyTa o, Bxoasauero B dopmynst (8) n (9),
fyaem BoipaxaTh Yepes U3MepeHHbIe ropu3oHTanbHbele yrasl .

A Tenepb, HE NepeBoas AbIXaHWA, HEMEOANEeHHO Nepeiaém K
pelwexHunio 06paTHoi reogesnyeckoi 3anayy. Bnepén v c necHen,
AAHO: KOOPAVHATEI To4kuW A (X,, Y,) n koopauHaTsl Touku B(X, Y, ),
HalTK: paccTosHue mexay Toukamu A u B (S,;) v kapTorpaduuec-
KWid asumyT (o). CHOBa BCNOMWMHAEM 3BKNWOOBY reoMeTpMio C
ANEeMEBHTAMW 2/IEMEHTAPHOR TPUrOHOMETPWM.

X
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Puc. 14. OBpatHan reoaeavyeckan sagava
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FNABA 2. Meoap3anMecKte aKCecoyapsl

M3 puec. 14 cnegyer, 410

_ﬂ= YE-YA

SR T xax, - 10

Y. =¥, X=X
e S U [
SN,  COSOl,,

S n

Pesiome: kapTorpaduyecknii asumyT o, ONPeaenseTcs no TaH-
reHcy yrna, BeYMCNEHHOIO M3 YaCTHOrO OT AENEHUS NPUPAaLLEHWA
OpAMHAT Ha npupallesne abcuuuce, a paccTosHMe MeXay To4Ka-
MU S,, ECTb HE 4TO MHOE, KaK YacTHOE OT AENeHWA NPUPALLEHKUS
OpAWHAT Ha CUHYC asumyTta Wan oT AeneHus npupaweHus abc-
LMCC Ha KOCUHYC a3umyTa.

MuTepnpeTaumsa: CROBO MHTEPNPETAUWA 03HadYaeT obbACHEHWE
N1 TonkosaHue. BoT A W X4y pacTONKOBaTh, A EWE nyqwe, nepe-
BECTU Ha Bonee NOHATHLIA A3biK CMbICN 0BPAaTHON recAesn4YecKoil
3aga4yun. JonycTum, He Npueeawn rocnoab, CNeayeT 3anyCcTUTh Pake-
TY M3 TOYKKM A ONA Nopa)eHWs Lenu, Haxoasuweica B Touke B. Pa-
3YMEETCH, ANA 3TOr0 CNEeAyeT 3HaTk KOOPAMHATE 3TKUX To4ek. Me-
NONL3YA 3TW KOOPAWHATE!, Mbl C BRICOKOR CTENEHLIO TOYHOCTY On-
penenseM PaccTORHME 00 UENW W azuMmyT HanpaeneHws 3anycka
pakeTts! 13 To4kk A, CoBpeMEHHBIE KOMNLIDTEPHLIE YCTPOWCTEA 3a-
Oal0T BblMMCNEHHbLIE NapameTphl NYCKOBbIM YCTAHOBKaM, OCyLle-
CTEBASAIOWMM 3anyCcK PakeThl. 370, KOHEYHO, YNpOLEHHAA cxXema,
OAHaKO NPWHUMN ocTaérca HeaubnemelM: pac4éTt TpaekTopwii pa-
KeT 1 opbuT CNYTHWKORE, PELUEHWE HAaBWraUMOHHBLIX 32084 Npw Npo-
NOXeHWW KypcoB kopabneil u camONEToB NPOWM3BOAUTCA MMEHHO
Ha Daze npueeaeHHbIX npocTeix dopmyn (10) u (11).

B 3aknioyeHue 3TOKW rnaeskl # BO3BPaLLAD CBOEro YUTaTens 13
necHsix nebpel reofe3nyYecknx aKkCeccyapoe, Yepes KoTopkLIe Mel
Cc Bamu cymenwu npobpaTbCcq, K OTAENbHOMY [EPEBRY, BXOAALLEMY
B aTtoT nec. M 7 xo4y, 4yTobBbl, C OOHOI CTOPOHLI, Bkl W3-3a 3TOrO
pepesa obo3pesanu Becb fec, a C APYroi CTOPOHbLI, NOHUMany,
4YTO CKpbIBAETCH 33 3TUM Aepesom. Mog AepeBom, B MHOCKa3a-
TenbHOM, Ppa3ymMeeTcs, cMmelcne, A nogpasymesalo Tonorpagu4yec-
KYK KapTy, Ha CO34aHWe KOTOPOWM, B KOHEYHOM UTOre, HaueneHa
reofesns U HanpaeneHo BCE, 4TO Mbl C BAMW YCNEnW U3y4nTe.
BOT Cer4ac, Koanerw, 9 Xo4y 3actonbuTe eWE oauH akceccyap,
elé oauH anemeHT, 683 KOTOPOro COCTABNEHWE KAPThI CTAHOBMT-
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CH NPaKTU4eckM HEBO3MOXHBIM. 3TOT akceccyap Ha3bliBaeTcs ro-
PH3OHTaNLHON NPOEKYMEH LN NOPH30HaNbHEIM NPONIOXEeHUEeM.
WMTak, sacy4vMBaem pyKaga W BHUKAEM B CYTh STOr0 HECNOXHOro,
HO apxvBaxHOro noHAaTWH, 6e3 KoToporo HEBO3MOXEH NEepeson
Noneesbix U3MEpEeHWA B kapTorpadguyeckoe naobpaxeHue.
CMoTpum Ha puc. 15, B BEPXHEN 4aCTW KOTOPOro M3obpaxeHsl
To4kM A W B, pacnonoxeHHele Ha 3eMHo nosepHocTy. Mexay
STUMMK TOYKAMW HA MECTHOCTW U3MEepeHo paccToaHue AB = D. B
HUXKHER YacT Toro xe puc. 15 Mel BUAWM nnockocTs P, koTopas
eCTh HE 4TO WHOE, Kak KapTa. Ha aToi kapTe namepeHHas Ha Mec-
THOCTW NUHKWA AB npeactasuTcA oTpeakom ab = S, KoTopwIi aBNA-
EeTCH npoekuueid nHuu AB. BTy npoekunio Mbl 1 ByaeM HasLIBaTb
rOpM3OHTanbHeIM NponoxeHwem. Pazbepémca, And NonHoW fAc-
HOCTK, KakK Mbl noayyunu aty npoekuwio. Oa odeds npocto. Ma
To4yek A M B 3eMHOR NOBEPXHOCTW HA NNOCKOCTe P Geinu npose-
DEeHBl OTBECHLIE NIMHKMK (HA30BEM WX ONS NPOCTOTH NEpneHankKy-
napamu). OTpe3ok, pacnonoXeHHbLI MeXly OCHOBaAHWUAMKM 3TWUX
NepnexsauKynsapoB Ha NNOCKOCTK (Ha KapTe), B TeOMETRUM Hadkl-
BAIOT NPOEKLWER, 4 B re0Ae3ni - ropu3oHTaNbHbIM MPONOXEeHW-
em. M B camom gene, coBcem He cnoxHo. YTtoGel BCE-Taku He-
MHOIO YCNOXHWUTE OTMEYEHHOE, CNpaBednvMBoCcTH pagu, Heobxo-
OMMO YTOYHWTB, 4TO BLILUEW3NOXEeHHOEe CNpasednneo Ang reoae-
anyeckux paboT Ha HeBGOoNbLLUOK TEPPUTOPKUKM, KOraa 4YacTk annun-
covaa, KOTOPLIA Mbl NPUHKUMAEM 33 YPOBEHHYH) NOBEPXHOGCTh,
MOXHO NPefcTaBUTk K2K NNOCKOCTe. B NpOTUBHOM Cny4ae, Koraa

Puc. 15. FToOpU3OHTaNEHOS NPONOXKEHUE
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u3mepaeMsble y4acTKM 3HAYMTeNbHbI, HeoBxoaMmo cHa4ana cnpo-
eKTWPOBaTL BCe TOYKWM 3TOr0 YHaCTKa Ha 3NAUNCOoMA W TONLKO 3a-
Tem naobpasnTb ITOT YYACTOK HA NNOCKOCTK (Ha kapTe). FTOpPU30oH-
TansHoe nponoxeHwe (S) nerko Haxo4uTCa U2 NPOCTOro COOTHO-
weHua

S=Dxcosy, (12)

rpe D - namepexHHoe Ha MECTHOCTH PAcCTOSIHUE, Y - Yron Ha-
KnoHa. M A o4eHb HAAelChb, KONNerK, YTo Kak M3 3pasoro CMbIC-
na, Tak u u3 popmynel (12) cnegyer, 4TO BO BCEX Cnyyasx (kpome
cny4asd, korga y = 0) paccrosaHus Ha kapTe 6yayT Bceraa MeHblue
COOTBETCTBYIOWMWX UM PACCTOAHWA HA MECTHOCTW.

WHTepnperayuns: Bel NNaHupyeTe noctpowTe 3a60p BOKpYr Ba-
wero Aa4yHoro yvyacTka, KOTOPBIA PacnofoXeH Ha XONMe, UMEID-
LEM 3HAYMTENbHBLIA YKNOH K NNOCKOCTH ropuM3oHTa. Y4acTok HaHe-
CEH Ha Tonorpaduvyeckyo kapTy. HeobxoaMmo TOYHO 3HATL, CKOMLKO
NPOBONOKWM WK OepeBa ana aroro notpebyeTca. YTo Hano cae-
nateb, 4Tobbl peanu3oBaTe 3Ty 3aga4qy? MNpexne Bcero BOOPYXuTh-
cA ODOLIKHOBEHHOW NMHERKON M M3MEePUTb Ha KapTe BCE CTOPOHLI
aToro y4actka. [lanee, nons3ysach Maciutabom KapTel (0 KapTax U ux
macwrabax Mol NOrOBOPMM B CNEAYOWER rnase), onpeaenvTs
ANWHEl CTOPOH Hallero y4yacTtka Ha mecTtHocTi. Ho Byayt nu name-
PEHHbLIE NO KapTe PacCTOAHWA COOTBETCTBOBATL PeanbHbiM PACCTO-
AHWAM Ha MECTHOCTU? KoHevHo xe, HeT. [0 n3MepeHnam Ha kapTe
Mbl NONYYUAKW, ONATE TAKK, NPOEKUMK PeanbHbiX NMHUA MECTHOCTH,
T.€. WX rOpU3cHTaNbHble NPONOXEHWHA, HToBbLI BbIYMCAUTL peank-
Hbleé HAKNOHHbIe paccTosHus Ha mecTHocTu D (puc. 15), Bocnons-
3yEMCH BhIPDRKEHWEM, NONYYEHHLIM W3 GopmMmynsl (12)

D=—— (13)

cosy '

rae y - Yyron HaknoHa, W3MepeHHblid Ha MecTHoCTK. M Tonbko
nocne esi4McneHus no (13) Bcex CTOPOH y4acTka Bel onpeaense-
TE @ro UCTUHHLIN NEPUMETP W MO NMONYYEHHOMY METPAaXy CMEeno
fexuTe B MaraanH AnA NOKynku matepwana ana sawero 3abopa.
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IMABA 3
TONOrPA®UYECKME MHOMKATOPBI

Y710 Takoe Tonorpapwus,
TonorpadpunyecKme KapThl,
MacLTadsl KaptT 1 X TOYHOCTb,
YCNOBHbIE 3HAaKu, n3o0paxeHune
penbeda, HaxoXxaAeHue BbICOT

Ha KapTax, nocTtpoeHue npodpunsa
MEeCTHOCTHU, onpeaeneHue
KOoOpAauHaT U Yyrnoe
OpUEeHTUPOBaHUA NO KapTe

B kaxnoii kapre ects MeTagopel,
B kaxnoi kapre Guorpacduis.
Mepen BaMu MHAMKATOP,

Yro aosyTes Tonorpadie.

Mel HaUMHaEM WayyeHKe 3TOI rNaeel C NOHATUA TOomorpadgus.
CHa4vana HeEMHOro NUHrencTuku. Cnogo TDI‘FOFDH(I)HH npovcxoonT
OT rpe4eckux cnose topos - MecTo W grapho - nuwy. W, Takum
obpazom, Kak TpakTyeT ToNkoesi cnoeape [. H. Ywakoea, Tonor-
padua - 3To pasgen reofesnu, NOCBALWEHHbLIA M3MEDPEHWIO 3EM-
HOW NOBEPXHOCTM Ana n3obpaxeHus Ha nnaHax v kaprax. Boipa-
XdACbk BbICOKMM CNOrom, MOXHO CEd3dThk, 4TO TDI'IDFDE.d}HFI ABNA-
8TCA CNYTHWUKOM reoae3vn. B ToM, 4TO KAcaeTca TEXHONOruK, To-
norpadus, DEACTBUMTENLHO, 3aHMMABTCH reorpaduHeckum u reo-
METPUYECKMM M3YYEHMEM MECTHOCTM NYTEM CO3daHusa Tonorpa-
¢uyveckux kapt. B chepy TonorpapuiK BXOOAT BOMPOCK! KNACCK-
dukaumM, COAEPXKaAHWA M TOMHOCTW TONOorpadu4eckux KapTt, me-
TOAWMKW UX CO3[aHUA KU NONYYEHWA N0 HUM pasnuyHoir mHdopma-
UMK O MECTHOCTH,

40

FMABA 3. TonorpadrHeckvs MHONKATOPH

CocpenotoduMecs celvac Ha TepMuHe kapta. Hapo npuanath-
CA, 4TO ¥ KapT OOBONLHO pasBeTBREHHAaRA knaccudukauma. M oHa
pasnuM4yaeTcs No cnepylowumM NpuaHakam: no MacwTtaby (kpynHo-
MacwrabHeie U MenkomacwrabHeie), N0 conepxaHuio (huanyec-
Kue, 3KOHOMWYECKME, NONUTUYECKUE, KNUMATUYECKKE U T.4.), No
OXBaTY TEPPUTOPHK (KAPTEI MATEPWUKOB M YaCTel CBeTa, PErMoHOE
MUpa, OTAENLHLIX CTPaH 1 4acTer CTpaH) M No HasHavYeHwo (cnpa-
BOYHEIE, HABWrauWOHHLIE, AOPOXHLIE, KANACTPOBLIE W T.4.). M3
BCEro atoro MHoroobpaswa paccMoTPUM TONEKO KapTel Tomorpa-
¢puyeckne. MNoaTomy B HAa4Yane rnassl YOENeHO MECTO ANg pac-
KpLITUA TEpMWHA TOnorpadus MMeHHO Ans Toro, 4Tobbl CBA3AaTh
CYWecTBMTENbHOE KapTa C npunararensHeIM Tonorpaguyeckas.

Mo xopowemy, HAaCTYNUNO BPEMA AaThL ONpeaeneHue Tonorpa-
tudeckoi kapre. Ckaxy Bam OTKPOBEHHO, Y4TO NPOCMOTPEB MHO-
ro nUTepaTypbl M "NepenonaTtme” BECk MHTEPHET, A TaK U HE OTLIC-
Kan TOYHOro onpeaeneHus Tonorpaduyeckoi kaptel. Bo Bcex
UCTOYHMKAX OBBACHAETCA, 4TO KapTa NPeacTaBnsier yMeHblUueH-
HOE W WCKaXKEHHOE No oNpenenéHHbIM MaTeMaTU4YeCcKumM 3aK0-
Ham naobpaxeHue Ha NNOCKOCTH NOBEepPXHOCTU 3emMnu. M KTo cka-
MET, 4TO 3TO He Tak? 3To, JeMCTBMTENLHO, YETKOE 1 NPaBUILHOE
onpepenedHwe, HO oHo, De3ycnoOBHO, OTHOCWUTCH K nbBomy Buay
reorpaduUyeckoil KapTel. A 4TO Xe CO CNOBOCOYeTaHWeM Tonorpa-
¢uyeckan kapra? Yobul packpeiTh ero, AobGasum K Bbllenpuee-
JEeHHOMY ONpeaeneHuio, 4To Tonorpadu4eckan kapTa -3T0 OCHOB-
HOW W 04eHb NOAPOOHBIN MCTOYHWEK rpadUieckny OAHHLIX O Mec-
THOCTH, 9TO OOKYMEHT, KOTOPLIA cooepxuTt B cefe To4HOE W Ha-
rnagHoe naobpaxeHue penseda, NPUPOOHLIX M UCKYCCTBEHHbIX
0BBLEKTOB, PACNONOXKEHHLIX HA TEPPUTOPUX.

M ewé onva nerans, ONycTUTE KOTOPYID HE NPEACTaBNAeTCH
BO3MOXHbIM. MNpakTuyeckn Bo Bcex y4ebHMKax TePMKUH KapTa pac-
cMaTpMBaeTca COBMECTHO C TEPMWHOM nnad. MNpuyém Tonorpa-
uyecknidi nnan ONPeNEnaeTes Kak ymeHblueHHoe W nopgobHoe
u3obpaxeHne Ha NNOCKOCTU NOBEPXHOCTM 3eMnu (MMEeeTcs B BuaYy,
no-seuanMomy, Hebonblunx y4acTkoB 3eMHOR NnoBepxHocTK). 3Ha-
YWT, HAA0 NONAarath, 4TO KAPTa - 3TO YMEHLLUEHHOE 1M MCKaXEHHoe
n3obpaxeHune 0BLUMPHBIX YacTel 3eMHOM NDBEPXHOCTW, & aH - 310
yMeHbLUeHHOE 1 nogobHoe nsobpaxeHre HeGOoABLLIMX Y4acTKOB 36M-
How nosepxHOCTH. C Halel TOYKKU 3PeHUA, NPOEKTUPOBaHWE naxe
Manoi Yactu cepryecko NOBEPXHOCTW Ha NNOCKOCTL Conps-
XEHO, NYCTh C MEHLLUMMW, HO BCE Xe uckaxeHuamu. NMoaTomy He
6ynem paspenarte rpagpuydeckoe naobpaxeHne 3emnu Ha apa
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NOHATWA: Nnad W kaprta, a Oygem roeopuTh TONbKo 06 oaHOM: O
kapTe. [la U B KOHUE-KOHLOB, 3T0 BONPOC HE CTONBKO NPUHLMNG,
CKONMBbKO TEPMUHONOMMM.

Mo ynTaTens BENpPaBe CNpocwuTe MEeHd, K YemMy Takada MHOro-
CNOBHAA PUTOPWKA MO NOBOAY HE CTOMb YX CNOXHOIO NOHATHS,
KaKkoBLIM ABNAETCA KapTa. Ja noTomy, 4T0 MMEHHO KapTa - 3T0 TOT
NPOAYKT, KOTOPLIA ABNAETCH BEHLIOM U LEeNbio NPOU3BOAUMbIX Freo-
peauyeckux pabot. M npexae Y4em Hay4yMTbCs ero NPpou3BoaUuTh,
cneayet nogpobHee NO3HAaKOMWTLCHA C CaMUM NPOAYKTOM, T.€. C
kapToi. MousaTtHo, konnern? Ecnu Aa, To noexanu ganswe!

Ecnw B 3aronoBke nNpensayleid rnaesl CTOAN0 XUTPOYMHOE
CNOBO A@KCCecyapbl, TO B Ha3BaHWE HACTOALLER rNaskl BCTABNEHO
npemyapoe CNOBO WHAMKATOPLI. B npuHuuMne MHAMKaATOPLl - 3TO
TAKME 3efeHOBATLIE NAMMNOYKK Ha INeKTPOHHLIX npubopax, npu-
BNEeKalve Halle BHUMaHVe CBETOBbLIM curHanom. Ewe noa cno-
BOM MHOWMKaATOP NOHMMAETCA NoKasaTens, a ewe ny4we, ykasa-
Tenb, NOCPEeACTEOM KOTOPOro Mbl NONy4aem Kakylo-10 uHpopma-
uMio. M coBcem He 3pA, B HAWEM cny4ae A Npuknews K cnosy
WHOWKATOPL cnoBo Tonorpadguyeckne. NoToMy 4TO UMEHHO B TO-
norpadu4eckom pakypce mMmel Oygem paccMmaTpyveate WHOWKATO-
pbl, KOTOPbLIE NOMOTYT Ham A00LITE PasNUYHyD MHbopMaUno 13
Tonorpadu4eckoi KapThl.

OOHWM W3 rMAaBHBIX TAKKMX WHOAWKATOPOB ABNSETCA NOHATHE Mac-
wrab ronorpagpunyeckoi KapTel. HECMOTPA HA TO, 4TO 3TO MOHA-
TWE 3HAKOMO M3 LWKONLHLIX YPOKOB Nno reorpaduu, BCE-Takm npu-
BEAEM Ero onpeaeneHve B TPakTOBKE pasfinyHblx TOMKOBLIX CNO-
Bapei, Bukuneauin u BoNbLWKWHCTBA MHTEPHETOBCKUX canTos. OHo
BLIFMAOWT Tak: MacwTaboMm Ha3LIBASTCA OTHOLWEHWE ONWHB OT-
peaka Ha kapTe K ero AefCTBUTENLHOW ANMHE Ha MeCcTHOCTU. [po-
cTas M DOBONLHO AicHas popmynuposka. Ho npasunbHa nu oHa?
Be3ycnoeHo, Aa, HO NPaBufbHa NULlb 3CKU3HO, T.e. NPUBANXEH-
Ho. A cTporo rosops, 6eaycnoeHo, HeT. [na Hac ¢ saMu, goporue
KONNern, BOOPYXEHHEIMW NOHMMAaHWEM Npouecca nepexoaa oT
chepsl (anauncowaa), roe co6CTBEHHO U NPOM3BOANIUCE W3MeE-
peHus ANS AaHHOW KapTel, HA NNOCKOCTL, KOTOPOM, NO CYWECTBY,
W ABNRETCH 9Ta camas kapra, Gonee npasunsHOR ByaeT oTpeaak-
TUpPOBaHHAA BEPCMA Npeabifywero onpeaeneHna. W Beirnagets
oHa GygeT Tak: nop macwrabom KapTel NOHUMEETCH OTHOWEHWE
ONWHB OTPpEe3Ka Ha Kapre K OnN1MHe ropuaoHTanbHOoro nponoxeHna
a3TOrO ¥e 0TPeskKa Ha MecTHoCcTU. Ynaenueaete pasHuuy? A pas-
HALA B TOM, 4TO ANWMHA NWHWM HA MeCcTHOCTM B obwem cnyvae
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(aTo B camom OykBanbHOM CMBICNE NOAYEPKHYTO B NpeabLIayLei
rnaee) scerpa BypeT 6onswe, 4yem Ha kapTe. M yTtobel kapTa oT-
paxana peansHylo OeACTBUTENLHOCTE, MacwTab xkapTel OONXeH
COOTHOCWUTL COpPasmepHble, T.8. OAWHAKOBLIE BEAWYMHBLI KaK Ha
MECTHOCTMW, TaK M Ha KapTe.

MacwTab yaiule BCero BbipaxaeTcd NPocToi apobbio, B YMc-
nuTene KOTOPOW CTOWT eAMHMLA, a B 3HaMeHaTene 4Yucno, noka-
3abIBaOLWER, BO CKONLKO Pa3 ropu3cHTansHoe NponoXeHue nnHum
Ha MECTHOCTW YMEHbLUIEHO NPU HAHECEHUW Ha KapTy, T.e.

¥ oy
M d+d, ' (14

k

roe M - s3Hamenatens macwTtaba; d - AnvHa ropyM3oHTaNnbHOD
NPONOXEHUA NUHUW HA MECTHOCTH; d, - AnuHa n3obpaxeHusa 3Ton
JIMHWK Ha KapTe.

MacwTa6, onpegensemelii Gopmynoi (14), 8 oTaKM4Me OT mac-
wTabos NUHERHbIX 1 NONepe4YHbIX (KOTOPLIE MLl 3[eCL paccmar-
puBaTh He DyaeM), HassliBaeTcs yucneHHsiM (puc. 16). Packoaupy-
em Benu4uHel, Bxoaawme B opmyny (14). Ecnu, Hanpumep, d = 1

1 1
kM (100 000 cm), ad, =4 cm, To M = 25 000 u H‘M‘ Nony-

YEHHOE BLIPAXEHWUE Ha KapTax NPUHATO 3anuCcbiBaTh B CNeayowem
euge: 1:25 000, 7.e. 0AHOMY CAHTUMETPY Ha KapTe COOTBETCTBYET
25000 cm unu 250 M HA MECTHOCTU. A Tenepb NPUBEAY MHEMOHN-
Yeckoe (nerkosanomuHaemoe) npaemno. OHO He ANA Tex, KTo, He
Aaii Bor, He ymeeT AymMaTh, 2 UCKNOUUTENLHO ANS TEX, KOMY HEKOor-
Aa aymate. CyTe ero e cnegyowem: 4Tobbl y3HaTh CKOMLKO peans-
HBIX METPOE MECTHOCTM 3aN0MEHO B OOHOM CaHTUMETpe KapThl,
cnenyer B 3HaMeHaTene YUCNeHHoro macwraba asTOMaTUHECKK OT-
6pocuTb ABa Hyns. M ewe oanH MOMEHT, eCNK Mbl YKe CONpUKoc-
HyNnuck ¢ Mmacwtabamu kapT. KapTel, kak W3BeCTHO, BeIBAIOT MEAko-
macuwtabrsie (1 : 1000 000, 8 1 cm - 10 kM) w kpynHOMacLITaBHbIE
(1:1000, 8 1 cm - 10 m). Mpu cpasHeHun aeyx apobei Bonswe,
NOHATHO, cYnTaeTcs Apodb, Y KOTOPOWH 3HAMEHaTEeNb MeHbLe. MMeH-
HO noatomy macwTab 1 : 1000 kpynHee macTtaba 1 : 1 000 000 ,
WMEHHO NMO3TOMY B NEPBOM CAYHAE O4WH M TOT xe 00bekT oTobpa-
autca Bonee KpynHo.

Beeném kpaiiHe BaxHoe W obszaTtencHoe ONA Monb3osarens
KapToi NOHATUE TOYHOCTE MaclwTaba. 3TO NOHATUE, NPeXae BCero,
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CBf3aHO C HECOBEPLUEeHCTEOM Hallero 3peHus, BO3MOXHOCTW KO-
TOpPOro OTHIOAL He BearpaHuyHbl. [nas 4enoBeka efga pasnuyaer
Ha Bymare TO4KW, PAcronoXeHHsie Ha paccTosHuK 0,1 MM apyr ot
Apyra, coBCcTBEHHO, 3TO W ECTb NpeaensHas TO4HOCTL, C KOTOPOn
NUHKUK MOTYT ObITe HAHECEHL! Ha kKapTy. Ha camom gene, u3-3a enu-
SHWA pasnuuHbix owwbok, rpaduyeckas TOYHOCTe M3obpaxeHun
OTPE3KOB 3HAYUTENLHO HWXKE U moxeT pocturate 0,5 mm. Tem He
MeHee, B y4eBHOW reoae3anyeckoi nuTepaTtype TO4HOCTL onpene-
AEHWs PACCTOSHWIA Ha KapTe XapakTepu3yeTca NPUHATOW U3 uccne-
[oBaHWit cpegHen senuumHoi, pasHon 0,2 mm. CneposBatensHo,
FOPW30HTANLHLI OTPE30K Ha MECTHOCTW, COOTBETCTRYIoWMIA 0,2 MM
Ha kapTe, 6yaem HasbiBaTh TOMHOCThIO Macwraba. YT1obel GbinO
COBCEM MNOHATHO, NPOWNAIOCTPUPYEM 3T0, MOXET BbiTb, HE COBCEM
sicHoe onpegenenve. Macwrab kaptel 1: 500, 1¢M - 5 M, TO4HOCTL
0,2 mm - 10 cM. MacwTab kapTol 1: 5000, 1 cm - 50 M, TOHHOCTb
0,2 mm - 1 M. Macwrab kapTe: 1 : 50000, 1 cm - 500 M, TOHHOCTb
0,2 MM - 10 M. MTak, B nepeom Npumepe, ecni Ha MecTHOCTHU Mbl
M3MepWIKn NONOXEeHWe ABYX ADPOXHbLIX 3HAKOB, PACCTOAHWE MeX-
Oy KOTOpbIMW cocTasnset 25 cMm, TO OHM 0TODPasATCA Ha KapTe
macwTaba 1 : 500, npegenbHas TOYHOCTE KoTOporo - 10 cm, M,
pPasymMeeTcs, HET HMKaKuX LWaHCOB BblYEPTUTE NUHWIO, COEAWVHRAID-
WMe 3TU NOPOXHLIE 3HaKM Ha kapTax macwraboe 1 : 5000 n 1 :

1:50 000
w | cairrmbicipe 300 perpon

5% g 500 1000 1500 2000

Pue. 16. Macwralb kapTs

44

FNABA 3. Tonorpaduyeckms nHAMKETOPE

50000. A ecnun BO BTOPOM NpUMEPE HAM HAAO0 Ha KapTe maciwTaba
1 : 5000 nz06pasnTe NECHYI0 TPONWHKY, WpKHa KOoTopoi 80 cwm,
TO, XOTUM Mbl 3TOTO UK HE XOTUM, HaMm NPUOETCSH NPOMSBECTU Kap-
Ty 6onee kpynHoro macwraba. W, HakoHew, B TpeTbeM CAy4ae, ecnu
u3mMepeHHbli acan noma paeeH 6 M, TO BNOAHE NOHATHO, YTO OH
HE BbIPA3WUTCA Ha kapTe macwraba 1 : 50000, 3aT0 ero MOXHO cno-
KOMHO Ha4yepTuTb Ha kapTe macwTaba 1 : 500. Bce 3t npumepst
HarnsaAHO NOKa3bIBAIOT, Y4TO BCEM NoNkL3oBarenam kaprorpaduyec-
KOW NPoAyKUMA M NPexae BCEero apxuTektopam, npoekTHpPOoBLLM-
Kam, 3eMneycTpouTenam nepen 3axkasom Tonorpadu4eckux kapt
onpenengéHHoro macwraba cneayeTt BHUMAaTENLHO NPOCYUTATE TOY-
HOCTb Macwrtaba kapT B COOTBETCTBUM C TPEBOBAHUAMM, KOTOPLIE
OHW K HUM NpeabABnaloT. Beas MOXeT okaszaThcs, YTO 3aKa3aHHbIA
mMacwrab Mensye HeobxoauMoro, U NPOYEPTUTL Ha KapTe 3anpo-
EKTWUDOBAHHYIO CETh KaHann3auum He NpenocTaBuTCH BO3MOXHEIM,
Moxer Takxke NONYYMTLCS, YTO "CTPENSAW M3 NyWweK no s0pobb-
AM”, T.€. 3aKa3anu KapTy KpynHoro macwraba, 4Tobbl NokasaTs Ha
HEl KOJIXO3HOE none, Ha KOTOPOM, KPOME BhIpallVBaeMOil nie-
HWUBI, HET HUKaKUX anemeHToB cuTyauuu. MNpu atom cneayer npu-
HATEL BO BHUMAaHKe, 4TO Yem kpynHee macwrtab kapTt, Tem Gonblue
BPEMEHMW, a 3Ha4YUT U PpuHaHCOBLIX cpeacTs, noTpebyertcs Ha ed
uarotoeneHue. A aeHsru, opysssa, HeobBxXoOnMMO CHMTATE Kak CBOM,
Tak v rocyaapcTeeHHbie. M ana aToro COBCEM HEe NULLIHE NOHMMATS,
YTO Takoe TOMHOCTh macwTaba kapThl.

Cneayowmm Tonorpachuyeckum MHAWKATOPOM SIBAKIIOTCS yC-
NOBHbIE 3HAKW, KOTOPLIMK UCNEWpPeHbl BCe Tonorpaduyeckue
KapTol. Bes Hux kaprta sBnAnace Gkl NPOCTO OPWEHTUPOBAHHLIM
nucTom Bymarn, n3 KOTOPOH HEMBLICTMMO BbINO NONYYWUTE AOCTO-
BEPHYI0 MHGOpMauuIo 06 okpyxXaolei MecTHOCTH. MMeHHOD ye-
NOBHLIMW 3HAKAMM, MOXHO CKasaTb, YCNOBHO uaobGpaxaercs BCé
mHorooGpasue cuTyaumu, CYLLECTBYIOWEH Ha 3eMHOI NOBePXHO-
CTW. YCNOBHBIX 3HAKOB MHOTO, UX YUC/O0, NOXaNyid, Nnepesanueaer
3a COTHIO W, ONSATbL-TAKW YCNOBHO, MX MOXHO pPasfaennTb Ha Tpu
rpynnsl (puc. 17): macwrabHble (KOHTYPHLIE MAW NNowWaaHbe),
BHEMacLWTabHbIE W NOACHUTENLHLIE.

Macwrabrbie yenoBHbie 3Haku n3o06paxaloT 06beKTs MECTHOC-
TV B N0AOGHOI dopMe, pasymeeTcs, C y4ETOM MacwiTaba kapThl.
Mo HUM MOXHO ONPEeAeNUTs pasMephl 3TUX 06LEKTOR. YkasaHHbie
3HaKW BCErga WMeloT BHEeLWHWA KOHTYP, NOSTOMY MX W HA3LIBAIOT
KOHTYPHbIMK. KOHTYRP MOXeT w300paxaTeCq ChNNowHOW AMHWed
pasHoro userta. HepHeiM, HANPUMEP, ANS 30aHWIA U COOPYXEHWIA,
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orpan v 3abopoe; ronybuiM - ANA 038P W BOLOXPaHWNWULL, KOPWUY-
HEBbLIM - ANH CKNOHOB U 00pLIBOB. KOHTYR TakXe MOXET BhiHep-
YMBATLCA TOYEYHLIM MYHKTWUPOM, KaK, Hanpumep, CenbCKoXo3ai-
CTBEHHLIE W ECTECTEEHHbBIE YroObs.

BremacuitabHbIe yenoBHLIE 3HakM n3obpaxaT 00beKTsl, KOTO-
PbIE MO CBOEMH ManNoCTH HE OTPAXAIOTCA Ha KapTe JaHHOro mMaciu-
taba, HO MMEIOT MHDOPMAUNOHHYIO BaXHOCTb. K HUM OTHOCAT reo-
Oe3ndyecknue 3HAKW, KONoOubl, POOHWKW, KWNOMETPOBLIE yKa-
3aTenu u T.n. K BHemacwabHomy YCAOBHOMY 3HaKy MOXHO OTHE-
CTW M KPYNHbIA HaCenNEHHLIA NYHKT, KOTOPLIA Ha KapTe Menkoro
macwrtaba, Hanpumep 1 : 10 000 000, nzobpasnTcs TOYKOR KUnK
kBagpatom. NpuMepom BHemacwTabHOro 3Haka Ha Kkapre mMacu-
taba 1 : 10 000 moXeT CnyXuTh OTASNLHO CTOodALlee OepeEB0, On-
aMeTp CTBONA KOTOPOro cocraensiet, npeanonoxum, 60 cm, B TO
BPEMS KaK TOMHOCTL NpuBeaeHHoro macwraba (Hanomudao - 0,2
MM) cocTasnset 2 M. Haaeicb NOHATHO, YTO OTPEe30K, ANWHA KO-
TOPOro MeHblue 2 M, Ha kapTe 3agaHHoro macwraba HK TeopeTH-
YECKM, HW NMpakTUY4ecKn oTobpaanTe HeNbL3sA,

MoscHUTENBHLIE YCAOBHBIE 3HaKK UCMONbL3YIOTCA Ana Heobxo-
AUMBIX KOMMEHTapues kak MaciutabHbix, TaKk W BHemMacwTabHbIx
3HakoB. K HAM OTHOCATCH pasnuuHeie noanvck, BykeeHHole 0bo-
FHAYEHWS M YMCNOBLIE XapakTepPWUCTUKK (BbICOTa OepeBbes, ANn-
Ha MOCTA, XapakTepMCTUKA AepeEa, HA3BaHWe HACENEHHOr0 NyHK=-
TawnT.a.).

Puc. 17. YcnoBHeie avaku
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Monaraio, yBaxaeMblit 44TaTenb, YT0 YCNOBHLIE 3HAKWN HE Bbi3-
Banu Kakux-nmbo 3aTpyaHeHWA B NOHUMaHKK, 4TO NO3BONAET Nerko
W HENPUHYXAEHHO NepeiT K oYepeaHoMY Tonorpaduyeckomy
WHAWKATOPY. 3TOT MHAMKATOP Mbl HA30BEM penised oM, ¥ NOCMOT-
puUM, Kak oH n3obpaxaeTcs Ha Tonorpaduyeckux kaprtax. Npexae
BCero, 41o Takoe pensed? B camom 0BLLEM NOHUMAHWM, 3TO eCTh
COBOKYNHOCTL HEPOBHOCTEI 3eMHOIA NOBEPXHOCTW. MNpeacTaenTb
ceGe Tonorpaduyeckyio KapTy 6e3 usobpaxeHns aTUX HEPOBHO-
CTeil NpoCTo HEeBO3MOXHO. Baw nokopHelit cnyra B cBOé Bpems
3aHMMancs cnopTUBHbIM opueHTUposaHuem. CopesHoBaHuA no
3TOMY YBAEKATENBHOMY BMAY CNOpPTa NPOBOAUIKCE B NECHOR Me-
CTHOCTU. Ha kapTe Gbin M306paxéH TONLKO TPYAHONPOXOONMBI
nec, 1.e. YCNOBHLIMW CUTYAUMOHHLIMKW 3HakamMu naobpaxaTts 6bino
npaxkruyecku Heyero. MICKyCCTBO OTLICKAHWA OTMEYEHHBIX Ha Kap-
Té W CNPSATaHHbIX HA MECTHOCTMW NYHKTOB COCTOSAN0 B OPUEHTUPO-
BaHWW Ha MECTHOCTH NOCPEACTBOM M30D0paxEHHbLIX Ha kapTe Ko-
PUYHEBATLIX KDUBLIX NUHKWA (rOpU3oHTanei), kotopele naobpaxa-
N1 pasnuyHbie GopMel OKpyxawulero penseda.

BOT MBI ceii4ac u NoroBOPUM O rOPHU3OHTANAX KAK OCHOBHOM
meToae usobpaxeHus penveda. MNpegnaraid Ha MUHYTY 3aKPbITL
rnasa v NpeAcTaBsuTh, Kak 310 ObiN0 B Npeabiaywen rnase, spko-
3enéHeld cnensiii apbys. Bnpoyem, LUBET W cnenocTs apby3a He
WMEeT 3HaYeHws, B Hawem cny4ae Gonee saxHo, 4ToOwl 3TOT
ap0y3, Ana NPoCTOTHl CYXAEeHUIA, 0TOGPA3UICH B BOCNDUATUM Y-
Tarens B OpMe NPasuNbLHOTrO UMAMHAPA. A Teneps, ApPY3b[,
BO3bMUTE ANIMHHBIF W OCTPLIA HOX W paspexbTe 3ToT apby3-um-
NUHAP Ha pasHble, NPeanonoxuM Yyepes 1 M, Kycodku. Yto y eac
nony4dTCA B CeYeHun nocne Toro, kak sl paapesanu apbys? Hy
KOHEYHO Xe, 3aMKHYTHIE KPWBLIE NUMHMK, 8 TOUYHEE, eCNK HOX He
Apoxan B BallMX pykax OT XenaHus nobLICTpee CLeCTs 3TOT ap-
Oy3, y Bac nony4arcs KOHUEHTPUYECKME OKPYXHOCTH, paBHoyAaa-
NEéHHbIe oaHa oT Apyroit. MNpuyém mx konwuecTso Byner pasHo
KONU4ecTBY Hanpesos, a BbICOTE TOYEK, NpUHagNeXalme K 1ua-
GpaHHOR BaMI OKPYXHOCTH, BYAYT OAWHAKOBLI, BCNu, K npumepy,
UX OTCYMTBIBATL OT NNOCKOCTH CTONA, HA KOTOPOM NEXWT 3TOT 3a-
MevaTensHell apbys. Ha camom gene, Haw apbys kak 6ol BUCUT B
BO3AyXe, a UCKOMBIE BLICOThI, KK Bbl Y)Ke 3HAETE, OTCYUTHIBAIDTCS
OT YpoBHA MOp4e. BCE, npy3sa, npuexanu, BOT M BCA NPUCKaska, W
HUKkakas ckaska Bnepenu Bac He XAET, TAK Kak B TOM, 4TO § pac-
ckasan, u 3aknio4YéH NpuHUMN usoBpaxeHus penbeda ropmaoH-
TanaMmu Ha Tonorpaduyecknx kaptax. OcTanock TonLKo eweé pas
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NOAYEPKHYTL, 4TO FOPWU30HTANM - 3TO NMHUK, Kaxaaa u3 KOTOPbIX
CcOeAMHAET TOYKK MECTHOCTWU C OAMHAKOBBIMK BeICOTAMM.

B ¥x13aHW, paszymeeTcs, BCE cnoxHee. Oxkpyxaowmii Hac pens-
ed» MEHbLLUE BCEro Moxox Ha umnnHapwyeckuidi apbys. Mel Buanm
nepen coboi CKAanUCTble ropbl, U3pe3aHHble YWenbs, OKPyrible
CeaNoBMHEI M BRITAHYTHIE NOWWHL W OBparn. OgHako npuHUKMN
vsoBpaxeHns HEPOBHOCTENR 3eMHOW NOBEPXHOCTM OT 3TOro He
MEHABTCH.

Kax engHO 13 puc. 18, B peansHOCTU W OKPYXHOCTH COBCEM HE
KOHUEHTPWYBCKUE, M PACCTORHWA MEXAY NOPU3oHTANAMY Ha KapTe
COBCEeM HEe OAMHAKOBLI, 3TO NPOUCXOOWT NOTOMY, YTO ropbl MOTyT
ObITh NOAOTMMK M OCTPOKOHEYHLIMMW, AONWHLI - KPYTEIMWU W NOKa-
ThIMMW, @ eLLE pasnu4aioT Benukoe pasHoobpasve xpebTo., NOLMH,
TECHWH, NNATO, KOTNOBMH, CeanoBuH 1 T.0. MHOrOAMKOETh penbed-
HeiX GOPM 1 NOPOXAaeT pasznuyue B ux nsobpaxeHuu (puc. 19).

OpHako BCerfa Hajo NoMHWTE, 4TO, HECMOTPS Ha Pa3Hblie pac-
CTOAHWA MEXAY rOPW30HTaNaMK Ha KapTe, BEPTUKansHoOe paccTo-
AHWE NO OTBECHOW NUHWUKM MeXay 3TUMW FrOPU30oHTanaMu (Mexay
CEKYLLMMM 3EMHYI0 NOBEPXHOCTL FOPU3OHTaNbHLIMKW NNOCKOCTA-

e Ly P

Puc. 18. ®opmel penceda Puc. 19. UsoGpameHne ocHOBHLIX Gopm penseda
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Mu) BypeT NocTofAHHOE B Npefenax AaHHoR kapTtel. 370 BEpTW-
KANbHOE PACCTORHWE HA3LIBAETCH BLICOTON ceyeHma pensedga. 31a
BLICOTA BCEraa noanwvcbiBAeTCH HA KapTe M COOTBETCTBYET, Kak
NPaBnno, 0OHOW W3 CTaHaapTHeIX Benuaud 0, 25; 0, 50; 1, 0; 2, 0;
2, 5; 5,0, 10,0 metpoe. Ha puc. 16, Hanpumep, HANWCAHO, 4TO
CNNOWHLIE FOPW3oHTaNM nposefeHs depes 10 m, T. €. BoCOTA
cedeHuns penceda cocraenaer 10 m. A Ha puc. 20 BeicOoTa cede-
HWMA penseda ropuaoHTanamm pasHa 5 m.

HanomuHaw eweé pas, ecnv M3MepuM Ha KapTe NMHelKoi pac-
CTOAHWA Mexay OBYMSA TO4KaMM, PAcnoNOKeHHEIMKW Ha CMEXHBLIX
roOpPW3oHTANAX, TO NOAYYMM PACCTORAHWE HA MECTHOCTH B OAHHOM
macwrabe mexay BeibpaHHbiMKW ToYkaMn. BuiCoTa cevedHws pe-
needa, dpakTuieckn, Toxe OyOer ABNATLCH PACCTORHWEM MEXOY
AaHHBIMW TOYKAMW C TOR NWWL CYWECTEEHHOW pasHuuei, yto aTto
yxke GyoeT pacCcTOAHWE BEPTWKANbLHOE, OTPaXalolWee peanbHYy
BEICOTY MEXAY TOYKAMU MECTHOCTW, PACNONOXEHHEIMU HA rOpK-
30HTansx (B Hallem cny4yae 3Ta BbicOoTa pasHa 5 m). M ewd oaHo
HEMANOBAXHOE 3aMEYaHMe: ecni Bl BHUMAaTENEHO NOCMOTPUTE
Ha pwuc. 13, TO HENPEMEHHO 3aMEeTUTE Ha HeKOTOpPLIX TIOpU3oHTa-
nax efga NpUMeTHBLIE, ManeHbKue YEpToukK. WX NpUHATO HAa3bI-
BaThL OEPriuTPUXaMK, KOTOPbLIE YKa3kLIBAIOT HA HanpaBnEHWE CKNoHa
MECTHOCTW, ApYrumu cnogamu, Bepriutpuxmn obozHayaoT Hanpae-
NneHne NoHWxXeHa F}Enbed]ﬂ MECTHOCTHW. HB.IIEIDCE}, NOHATHO, 4TO
ropa v KOTNoBWHA M200paxaloTcs ropU3oHTaNAMKU NPaKTUYECKK
OOWMHAKOBO, U TONEKD NO HanpaeneHwo ﬁE‘DI’lUTI]HXDB MOXKHO On-
penenuThk, Kakas ua atux GopM penseda nonoxurensHas (ropa),
a kakas oTpuuarensHas (koTnoBuHa).

Pug. 20. BuicoTta cevennn penseda
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MMABA 3. Tonorpaduyeckre WHOMKETODN

A ceilyac pelmm, 4TO Xe HaMm AenaTk C 3T BLICOTON ceyeHus
penceda Ha npakTuke. ECnv npeanonoXuTe, YTo To4Yka K Haxo-
OUTCH Ha rOPU30OHTanK, BeICOTA KOTOPOW paeHa 299 m, a BuicoTa
ceyeHus penveda ona O0aHHOW kapTel d cocTtaenaeT 1 M W BCe
nocneayiowme ropusoHTann HanpaeneHsl B CTOPOHY MOBLILLEHWA
penseda (puc. 21), To HETPYAHO [OTrafaThCa, YTO CAEAYIOWAN ro-
PV30HTanb, PaBHO Kak u To4ka L, pacnonoxeHHas Ha Heid, Byner
umeTs BeicoTy - 300 m.

Ha cnepyowem atane onpeaenum BbICOTY ToukM M, Haxops-
Lieica Mexay ropusoHTanaMm ¢ Beicotamu 8 300 m 1 301 M. Ons
3TOA LEenu BOOPYXUMCA OBBLIKHOBEHHOW NWMHERKOW M M3MEpPUM Ha
KapTe paccTosiHue a=2 CM MexXJy ropU3cHTaNAMMW U PAcCTOSHUE
b=0,5 cM Mexay ropusoHTanbilo ¢ BLICOTOW B 301 M 1 HUCKOMOIR
To4ykoi M. OTpesok a, M3amepeHHblit Ha kapTe, 6yAeT COOTRETCTRO-
BaThk BLICOTE ceYyeHus d=1 M, a n3mMepeHHulid OTpe3oK b - Henaee-
CTHOW BENW4YMHE X, 3HAYEHWE KOTOPOH HAAEM U3 BhIpaKeHUs:

b 0.5
=s—d=—=1=(,25
X P B (15)

Takwum 0B6pa3om, BeicoTa Toukn M Byaet paexa 301-0,25=300,75
M. Mo ykasaHHOMY NPUHLMNY NPONOPLMOHANEHOCTH C NOMOLLBIO
BLICOTHI Ce4eHUa penkeda 1 oNpeaensinTCa BICOTLHI TOMEK Ha To-
norpaguyecknx Kkaprax.

Hy 410 X, Aamel M rocnona, Haw reoge3nyeckuii Nnoesy, Ha Bcex
rnapax HeCETca Aanblue K Cneaylouwen cTadumK. 3Ty cTaduuio, rae

Puc. 21. OnpefeneHue BeICOTE TOYKW MO FrOpHIOHTANAM
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Mbl HEHAOONro OCTAHOBMMCH, HA20BEM NO WMEHW O04epenHoro
TOnorpadguyeckoro UHAMKaTopa - npodunem mecrHocTy. CHavana,
KaK BCErga, HeckKONbKO CNoB 0 TepMuHonorni. BoamMoxHo, He BCe
3HaKOMBI CO CNOBOM Npoduns. B BLITOBOM NOHUMAHUWA 3TO, Ha-
npumep, 4epTbl NMua, Buavmelie cOOKy, Wi O4epTaHua npeame-
Ta, KoTopbie Mbl HaBnogaem co cTOpoHLl. B Tonorpagun B ponn
YNOMSAHYTOMO NWLA BLICTYNaeT penbed, 1, KOraa Mbl Ha Hero CMoT-
pUM CO CTOPOHBI unu cBoky, HaMm NPeaCcTaBNAETCA BO3MOXHOCTb
YBUAETH OMEPTaHWA 3TOro penseda B smae soobpaxaemoro sep-
TMKaNLHOro paspesa y4acTka 3emHOW nosepxHocTu. B obuiem
cnoea npogunb U paspes 0603HA4AIOT OAHY W TY XE NINHKIO ne-
peceyeHus Kakoi-nmbo noBepxHOCTH (pensed) C BepTUKanbHOM
nnockocTeo. Takum obpazom, Npodpuib B re0fesMn ecTb HE YTO
WHOE, Kak BEPTUKaNbLHLIA paspes 3eMHoi nosepxHocTh. Cneayo-
WA BONPOC, KOTOPLIA MOXET BO3HWKHYTL, @ COBCTBEHHO ANs Ka-
KO Lenn Ham HyxeH atoT npodwune. MNpodune, cneayer noadep-
KHYTb, COCTaBNAETCA, NPexAe BCero, Ana HarnsaaHoro npeacras-
NEHWS W OeTansHON XapakTepucTUKM penbeda MecTHOCTH, AnA
onpeneneHns BUAMMOCTH MEXAY TOYKaMW 3EMHOM NOBEPXHOCTK
W, rnagHsiM 06pasoM, ANA PeWeHns PasNnyHbiX WHXEHEepPHBIX
3afad, CBA3aHHLIX C NPOEKTUPOBAHWEM W CTPOUMTENLCTBOM pas-
AVYHBIX NPOMBILWNEHHBLIX W rpaxaaHckux obbekTos. Ha puc. 22,
6 uzobpaxéH npodunb MECTHOCTH, NPEACTaBNEHHON Ha puc. 22,
a. CocTaBuTk Takoi npodwmns AOBONLHO HEcNoXHO. Ong aToro
BCEro-HaBCcero HeoBXo0AMMO Ha MUNIMMETPOBROI Bymare npovep-
TUTE FTOPHU3OHTANBLHYIO NMHUIO (YPOBEHHYIO NOBEPXHOCTL), HA KO-
TOpoit B macwTabe KapTkl OTAOXWTE PACCTOAHUA, COOTBETCTBYIO-
wMe peansHbiM paccTosHuam mectHocTu AB, BC, CD, DE, EF, FG.

C NONY4YEHHBIX Ha YPOBEHHON NOBEPXHOCTH TOYEK BOCCTAHOBUTL
MepneHauKynsapsl, Ha KOTOPbLIX YKe B TaK Ha3biBaemMOM BepTUKanb-
HOoM macwTabe (o6biHo 8 10 pas Gonee KpPynNHOM, Y4eM roOpPU30OH-
TanbHbI MacwTab) OTNoXWTb BeICOTE To4ek A, B, C, D, E, F, G. lNoc-
negHee, 4TO Ham OCTAETCA CABNaTh, TaK 3T0 COEANHWTL HalAEHHbIE

Puc. 22. Npodwuns MECTHOCTH
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FNABA 3. Tenorpadguyeckie HAMKATODE

TO4kM 8, b, ¢, d, e, f, g npaMBIMK NUHUAMK. [Tony4eHHan nomaxas
nuHKUA, n300paxalowan nefCTBUTENbHLIN BEPTUKANLHIA paspes 3eM-
HOW NOBEPXHOCTW Mexay Toudkamu A u G, n Byaer npencraBnaTh
coboit npodune. Heo6Xx04MMO NOAYEPKHYTL, 4TO MCKOMBIE PACCTO-
AHWUSA W BLICOTHI TOYEK, KOTOPLIE Mbl OTKNAALIBANM MPW COCTaBNEHUN
npoguns, 6epyTcs NMB0 U3 peanbHeIX recae3NYecKnx U3MEPeHW,
nMbo HENOCPEACTBEHHO U3 TONOrPadUIEcKoil KapThl (61aro Mel yxe
3HaeM Kak ¢ NoMowbio Macwraba kapTel NONYYKMTE PACCTOSIHME W
KakK Mo ropu3oHTanamM onpenenyTs BeICOTY TOYKK).

floporue neam v AXeHTNeMeHs!, Mbl Npogonkaem paboTtaTh
KapToi ¥ NDATOMY NNABHO Nepexoaum, BCé rnybxe BHEAPAACH B
€€ WHPOPMAUWOHHOE NOHO, K CAeAylowemy Tonorpaduieckomy
WMHAWKATOPY, KOTOPLIA HA30BEM OnpegeneHne KOOPAMHAT C No-
MOLLBIO YNOMAHYTOR KapTel. Ynpexnas cobbiTua, CBR3aHHLIE C 3THM
onpegeneHuemM, cpasy OroBopiOCh, 4TO, AEpPXa KPenko B pykax
Tonorpadu4eckyio KapTy, y Bac NOABMTCA BOSMOXHOCTb HAXOAUTb
Ha HEW Kak reoaesuyeckue (reorpaduyeckune), Tak n NPAMOYronsb-
HblEé KOOPAWHATEl OTLICKWMBASMLIX TOYEK.

MpuHUMN HaxoxaeHusa koopawHAT No kapte Gonee yem npo-
cToi. Ha Tonorpaduyeckoil kKapTe UMeTea ABe KapTorpaduyec-
KWe CeTkn, CBA3aHHLIE C ABYMHA CUCTEMaMW KOOPAWHAT: BHELUHSS
ceTka (reoAesnyeckas CUCTEMA) M BHYTPEHHSA CeTKa (NpaMOoyrons-
Has 30HanbHaa cuctema). FOPU3oHTaNBHLIE NTMHWKW NEPBOR CeTKK
COOTBETCTBYIOT Napannensm u 0603Ha4alT recaesnyeckyio Winpo-
Ty, @ BepTUKansHble NMHUKM - Mepyanadam u 0603Ha4alT reoge-
auqeckyto gonroty. B Ce0io o4epenb rOPU3oOHTaNbHBLIE NMHWK BTO-
POiA CeTKM MapKupyioT OCK OpauHarT (y), a BepTUKANbHLIE - OCK
abcumcc (x). MTak, Kak roBOpPAT CErogHa Ha MONOAEKHOM cneHre,
AoroHaeTe? 310 § UHTEpPecyloCh, AOPOrne KONneru, Bel Nocnesa-
eTe 3a Moeil meicnbio? Ecnu pa, To egem panswe. M3 puc. 23
MOHATHO, 4TO WKWPOTA IOXHOW PAMKK BHELUHEW CeTkM cocTaBnaer
54° 40° , a cesepHoit pamku - 55° 00’, u gonroTa sanagHoi PAMKMK
- 37° 30, a sBocTO4HOM - 38° 00'. Yepeayiowmecs CBETNbLIE 1 TEM-
Hble OTPEe3KM Ha BHEWHeR pamke NpeacTasnainT coboi NUHWMK,
ANUHOWA B 0gHY MuHYTy (17). B8, 4TO BaM OCTanoOCh CBEPLIUTS,
APY3b§, Tak 370 COEAMHUTE DNKXailuMe K paccMaTpuBaemMoii Toy-
Ke A BEepTWKanbHbIE W rOPUIOHTANBHLIE NMHWK OAHOMMEHHBIX
MUHYT. [1nq reonesuyeckoi WupoTel 310 BYAET NMHWME, COOTBeT-
crTeylowan wupoTte 54° 58°, a ana reogesnyeckoil AONroTel 3TO
NIUHWA, B TOYHOCTW pasHas gonrote 37° 31'. U nocnegHee, 4to
OCTanoce A0BECTU A0 yma - aT0 NPOMEPUTL NMHERKOR Ha kapTe
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nepnexsgukynap (a = 1 cm) o7 AMHKMK WKPOoTe (54° 58°) oo wcko-
MO TOMKW A W NUHWIO, paBHylo oaHoi MmuHyTe (b = 1,6 cm) Ha
BHELWHER pamMke kapTel. A fanslie U3 NpocToi NPonopurnK:

o |o

==L {16).
Mony4aem:

a 1 1 { e '
x=EI=GI_U16 (17).

Takum oBpasom, wupoTa Toukn A pasHa ¢, = 54° 58.°6, a pon-
rota Touku A paeHa A, = 37° 31.70.
AHanorv4HeIM 06pasoM ONpeaensioTes NPAMOYronbHLEIE KOOP-

HAonrora
san.pamkn 37°30"

Wnpora
CEB.pAMKMN
55°00°

=E=
sifz
2. <3 STopk3oHTanbHaS p
E z E g - KHAOMETROBAA EE
Sesh "= | anua 60 64 =a
e B s 3 2
E == = E A
m == 2
2a8gs -
=g m
: § E Wupora
FhE H0XKH.pAMKH
54°40°
Homep som o P
BOCT.PaMKH
dpoasie 0bo3zHaueHKA BEpTH= 48*00°
P

KanbHuIX NMHWA KOOPAMHATHOR CETHH

Puc. 23. Onpefenenne reoAe3uyecknx M NPaMOYronbHeIX KOOPOWHAT
no xapte
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FRABA 3. Tonorpaduyeckme WHAWKATODM

AWHaTLl To4kW A: X, M y,. [laBaiiTe eué pa3 nOCMOTPUM Ha BEPTH-
KanbHbIE M TOPW30HTANBHbLIE NUHUK, TENEDPL YXXe BHYTPEHHE!H ceT-
KW, KOTOPYIO B 00MX0AE HA3LIBAIOT KITOMETDOBOH CETKOM, TaK KaK
9TH NIMHWK NPOBOAAT Hepes Lenoe YUCcho kunomerpor. He 3aby-
aem El.i.l,é pPas3 OTMETWTb, 4YTO BEpTWKANbHBIE NUHKWMK aToOl CEeTKW
napannenbHbl, K&K Mbl M3y4any paHee, OCEBOMY MEpUAMaHY 30Hb
(ock aboumce x), a ropu3oHTaNBHbLIE - OCKM OPAMHAT y. B Hawem
cny4ae, bavxailan ropuacHTankHas NMHKWA K TO4KEe A cocTaens-
et 6094 kM, 410, BNPOYEM, COOTBETCTBYET PACCTOAHMIO OT 3KBATO-
pa. Cneayiowas nuHUA KMNOMETPORBOM CETKM NOANUCAHO HYMCNOM
6096 km, Takum 0Bpa3cm, pPacCTORHME MEXAY STUMKM NUHWAMM
pasHo 2 km uan 2000 m. Tenepb 4epes a, = 1 cm oBoaHaymm
M3MEPEHHOE NC NePNeHAWKYNAPY PACcCTOSHWE Ha KAPTE OT 3TOW
NMHWKA A0 TOYKKM A, KOTOpPOE COOTBETCTBYET HEM3BECTHOMY YUCHY
X. B ceow o4epens oboaHawum Yepes b, = 2 cm - M3MepeHHoe
Ha KapTe pacCTOAHME MEXOY NMHWAMM KMNOMETPOBOMN CETKM, 4TD
TOXAeCTEEHHO 2 kM (2000 m). Toroa

b, 2000 m
=@« 8

a x

i 8 1 _
X = Eﬂﬂﬂxb—— Zﬂﬂ{]xg—lﬂﬁﬂ M “g}

CneposartensHo, x, = 6095000 m = 6095 km. Mogobxeim obpa-
30M HaxooUTCA W OpAnHaTa TOYKK A (Y,).

Hactano sBpemsa nogeexare K KOHEYHOK OCTaHOBKE 3TOW rnaesl,
K nocnegHemy TonorpadpMyeckoMy MHOWMKATOPY, KOTOPLIA CBOAWTCH
K onpefeneHdio yrios OpueHTHPOBaHMA No Tonorpadnyeckoi
kapte. MNop yrnamu opueHTUpoBaHMa Mbl Bynem nogpa3ymeBarh
kaprorpadguyecknii aznmMmyT v recae3nvyeckni { MCTHUHHEIR) a3uMyT.
YNomaHyTele Boille Yrnbl OPUEHTUPOBAHMA M3MEPAIOTCH Ha KapTe
C NOMOLWbI0 OBLIMHONO TPpaHCNOPTUPA OT CEBEPHOro Hanpasne-
HWA MEpMOMAHA No XO4y 4acOBOW CTPEeNKM A0 Oonpedendemoi
AUHKWK (3TO CReayeT U3 onNpeaenseHua asumMyTa, NPUBELEHHOro B
npeasaywei rnase). OcTanoce TONLKO AOrOBOPUTLES, OT KAKOro
MepuamaHa mbl Byoem NpoM3BOAWTE U3MEPEHUA. A 3TO YXe Oeno

55



C.H. Xoqopos. Te0AB3MA — 3TO O4BHL NPOCTD

TEXHMKW, KOTOpas 3aknyaeTcs B cneayiouwem. Ecnm namepaerca
asuMyT KapTorpa@uyeckoil CETKW, TO Mbl MCNONb3YEM 30HANBHBIA
0CEeBOi MepuamaH (ock abcuncce x), COOTBETCTBYIOWMIA BEPTUKANb-
HbIM NTMHMAM KUNOMETPOBOW CETKW, NpOoYep4eHHbIM Ha kapTe. B
crny4yae onpefeneHvs reogesvyeckoro asuMyTa 3a Havano oTcuyé-
Ta Mbl, PAa3yMeeTCa, AOMKHbBI B3ATe WCTUHHBIN (reogesnyecknii)
MEepuanaH. 30eck, OOHAKO, BCErOa HYXHO MOMHWTL, 4TO AWUHUK
MEPWUOWAHOB HA KapTe OTCYTCTEYIOT, 4TOOkEI NONYYWTE MX HA KapTe,
cnegyeT COBOMHWUTE rpaHulbl OAWHAKOBRIX MUHYTHEIX MHTEPBANOB
CEBEPHOR W I0XKHOW pamMok kapTel (puc. 23).

Ha puc. 24 nokasaHa aTa HECNOXHas TEXHONOrMA M3MEPEHWS
aanmyTa KapTorpadwyeckoi ceTkn. [na 3T0ro UBHTP TPAHCNOPTHK-
pa NOMELLaloT Ha NepeceqeHye BEPTUKANEHOW NMHWKY KODPOWHAT-
HOWM CEeTKW KapThl C NIMHWEN, a3UMYT KOTOPOI Mbl XOTUM M3MEDPUTS.
M zatem oT ceREpPHOro HANPABNEHWA NWHWK KOOPOWHATHOR CETKW
OTCYWMTLIBAIKOT NO TRAHCNOPTURY B TOM MECTE, rAe ero wkana xa-
caeTcs ONpeaenfaemMoin NMHUK, UCKOMBIA asaumyT. B Hawem cny-
4yae oTCYET MO TPAHCNOPTUPY HA ONPEaensemMoil NMHKWK paBseH 94,
a cam asumyT aTOR NUHKUKM cocTaenaeT 274° (rnsaa Ha puc. 24, a,
HETPYAHO O0rafaTthCs, 4T0 K NONYHEHHOMY OTCHETY CNneayeT npu-
Basute 180°). AaumyT KapTorpadu4yecKoil CEeTKM NWMHKUMK, NpoBe-
DEHHOR Ha puc. 24, 6, ByneT cocTaenaTe 65°,

MprUHUKMN M3MEPEHWNS Ha KAPTE rende3n4ecKnX asumMyToB HUK-

Puc. 24. Haxoxgexnwe aznMyTa KapTorpadu4eckoil ceTkw Ha kapre
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TNABA 3. TonorpadiHeckde MHAMKATOPN

4EM He OTNW4aeTCA OT NPUBEAEHHOrO BbilLe, C TOW NUWbL Pas3HK-
Leii (kaK yKasbBanocs paHes), 4To OHW M3MEepPSIIDTCH He OT DCEBO-
ro, a OT regdesnyeckoro MepuonaHa.

W nocnenHee: cnepyet obpaTTe BHUMaHWE Ha TO, 4TO uame-
PUTL MarHUTHblE a3UMYTEl HA TONOrpaduUYecKoi KapTe He npea-
CTaBnNAeTcs BO3MOXHbLIM. W1 eCnu COBEPLWEHHO CAyYaiHO 0bHa-
PYXWUTE Ha KapTe MeCcTOMDN0XEeHne 3apuITOro B IECHOW Yale apa-
rOUeHHOro Knaga, v ecnu 3axoTUTe OTLICKaTh ero Ha MecTHOCTH,
TO NPUAETCH, YBaXaemble, MAMEPWTL HA KapTe reoaes’nyeckue
a3MMyThl NpeanonaragMelx MapllpyTHBIX NUMHWA. A 3aTem, BeIB-
pas NOMELWEHHOE Ha NONAX AAHHOW KapThl CKNOHEHWe MarHWTHOM
CTPEeNKW, BeIMMCNKUTE No dopmyne (2) MCKOMBIE MarHMTHLIE a3u-
mMyTh (prec. 11). M Tonsko TEnepb, BOOPYXMBLUWCE KOMNAacoMm, Bbl,
Ges BCcAKOro COMHEHUs, HAWAETE B Necy BOXAENEHHuIH Knaa,.
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MABA 4
FrEOOE3UOMETPUS,
WJIN HTO USMEPHIOT
B rEOAE3UN

Yrnoesie uaMepeHus, NMHENHBbIE
U3MepeHUs, TOYHOCTb USMEepPeHU,
reoge3nyeckue UHCTPYMEHTbI

B kaxnoi paboTe ecrb BAOXHOBEHWE,

Te, KTO 4epnawT ero B U3MEPeHUsIX,
CMOTPAT C ynblGKO#A B CBOH HUBEAND
Ha aT0T npekpacHo yCTROEHHLIA MUD.

Wtak, yeaxaemas BupTyansHas nybnuka, nepen Hamu 3enéHbii
cBeT cemadopa W Haw NapoB03 CHOBA MYWTCA BNepén no reoge-
3UHECKWM LUNAnam K cneaylowei yanoeoi craduun, Ha npegbiay-
wem neperoHe mMbi NO3IHaAKOMWIMWMCE C TEM, KaKYH HH(I]DDME[LLHK]
MOXHO M3BNEYs M3 Tonorpadu4eckoi KapTsl, 4TO U Kak Hano cae-
Natk, 4T00BI 3TY MHDOPMALKIO, KOTOPYIO § HA3BAN WHOMKATOPAMM,
NPMCHOCOBUTE K PeLUeHWIO PasnuYHeix 3aaa4. Tenepk xe Hacra-
no Bpema paszobpatecH, kakum obpasom cospaértca Tonorpadu-
Yeckas kapTa. 3ToT TPYACEMKWIA NPOUECC, CBRA3AHHLIA C TAXENOIA,
HO TAaKoW co3naaTeNbLHOM paboToR MHXEHEDOB-TE0AB3UCTOB, MOX-
HO Pa3fennTe Ha TPW aTana: NPouecc NoNeBsIX UaMepeHni (Nog
CNOBOM MNONE recfe3ncTel NoAPasyMeBalT HE CeNbCKOXO35M-
CTBEHHYI0 HMBY, @ MECTHOCTL, Mg NPOW3BOAATCA U3MEPEHWA),
maremaTuyeckas o6paboTka pesynsTaToB 3TUX M3MEPEHWA W Bbl-
yepuynBaHve kapTel. Ha atom artane Ham NPencTonT BTOPIrHYTLCH,
B "CBATAR CBATLIX" reoge3v4yeckoro Npouecca, B Npousaypy #3-
mepeHmni. Ecnn Bbl, 0OpOrMe KONneru, roToBbl NPUMKOCHYTLCA W K
ATOW TaMHe, To He Dyaem TepaTh Bpems, YTobsl NPOAONXKUTE HALWY
Nno3HaBaTeneLHYD NOE3[KY.
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MMABA 4. MBONEIHOMETPWA, MAKW 4TO WIMEPSIOT 8 rE0AeIN

A noka, AOPOroi YMTaTenb, elE He BKNIDYUNCS 3enEHblil CBeT
cemadopa, He CONTUTE 3a TPYA BEPHYTHCH B HA4YANO0 3TOM KHUMM 1
B3rnaHyTe Ha popmyny (1), npMeeneHHyIo B NepBoii rnase. Barna-
HyNu? BOT 1 npekpacHo. 3HAYWUT, BEl BCIOMHUAW, 4TO KOOPAMUHA-
Thl TOYEK, KOTOPLIE HAHOCATCH HA KAPTY, BEIYMCNADTCS Nocne u3-
MEPEHWS YrNOB W PACCTORHWIA HA MECTHOCTH.

HayHém c mamepenms yrnos. Ho npexae Bcero, 9 o4y noca-
AWTbL BAC 3a LUKONBHYIO NapTy ¢ 1em, 4Tobbl Bbl BOCNPOM3BENH B
CBOEIA NamsTi, B KaKWUX Xe eOuHULAX U3MEPSIOTEA yrakl. Kak ua-
BECTHO, CYLUECTBYIOT TPW TAKWe eAWHWLbI: Frpaayc, rpan M pagnad.
Y¥rnomepHeiii rpagyc, B oTAMNKUE OT rpagyca ankoronsLHoOro, paseH
1:360 wacT oKpyXHOCTH, OH genutcs Ha B0 MUHYT, a yrnosas
MUHYTa Ha 60 cekyHa. YrnomepHsié rpag paseH 1:400 yacTi ok-
PYXHOCTW (B 3TOM Cny4yae OKpyXHOCTb apoburcs He Ha 360 uyac-
TeW, kak o6lenpuHATO, a Ha 400). Mpaa AenuTca Ha CTO rpanoBLIX
MUHYT, a rpagoeas MuHyTa - Ha 100 rpapoeeix cekyHa. Ceitvac
HET CMBICNA BCNOMWHATL, YTO TAKOe pagnaH, T.K. LUKankl reoaesn-
yeckux npnbopoe oTkanubpoBaHLl UNK B rpagycax, unu B rpagax.

B reogeaun pasnuyaloT yrabl rOpUsOHTanLHLIE U BEPTUKANb-
Hble. [T03HAKOMWUMECH € CYLIHOCTLIO UX U3MepeHus, HauHBm ¢ ua-
MEPEHWA rOPU3OHTANBLHOro yraa Ha NNocKoCTH 06bIMHLIM TPaHG-
nopTupom. Ha puc. 25 BuaHo, 4T0 n3aMepaemMslil Ha NNockKoCTH (Ha
ODymare) ropnaoHTansHbIil yron paBeH pasHocTy N,- N, aByx ot-
CYETOB NO TPAHCNOPTUPY B TeX MecTax, rfie CTOPOHH Yriia Conpu-
KacalTCca ¢ AeNeHWAMKM TpaHCnopTupa.

B npuHunne, nogobHeimM 06pasomM U3MepsioT U FOpU3oHTaNb-
Hbl@ Yriibl HA MECTHOCTW C TOW NULLL pasHUUel, YTO B BepLUUHE

Puc. 25. Uamepenue yrna va nNOCKOCTH
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M3MEPHEMOro yrna ycraHasnueaeTcs uamepuTensHoiit npubop,
NporpaayMpoBaHHbliil TOPU30OHTANLHBIA KPYr KOTOPOro MCnonk3y-
eTCH BMECTO yKasaHHoro Tpadcnoptupa. M atot npubop namepsier
yron B (puc. 26), koTopblit NpeacTasnaeT coboR NPoekunio ABy-
rpaHHoro yrna, obpasosaHHoOro ABymMa OTBECHLIMW NNOCKOCTAMM
V, 1 V,, Ha ropu3oHTanbHylo NAocKocTs M.

M 4yToDbI OKOHYATENBEHD PA3N0XKMTE BCE NO NonoYkam (a B Ha-
wem cryyae no yrnam), Bynem uabacHaTeca Bonee QocTynHO. Ecnn
MO YMTaTenk B OAaHHbIA MOMEHT HaxoOWTCH HE Ha OMCKOTEeKe, a B
CBOEW KOMHAaTe, rAe W WTyaupyeT Mol yyebHbelid onyc, TO B 3TON
camoi koMHaTe 00A3aTenbHO UMEINTCA ABE CMEXHbIe CTeHbl, Bep-
THKaNeHbIE NAOCKOCTH KOTOPbIX A ‘_\J‘I‘iﬂﬂ;ﬂﬁﬂﬂlﬂ BhiLLEOTMEYEHHO-
My ABYrpaHHOMY yrny. HuxHue 4acTi 3TMx CTeH, KOTOPbIE rpaHu-
yaT ¢ nonom, npeacTaenaioT coboii gea cxogswmxca pebpa, KOTo-
phIE 5 aCCOUMMPYIO C NpoekuMamu. Yron mexay atumn pébpamu
(B Hawem cny4ae oH Byaer coctasnate 90°, ecnu y Bac He DBaNb-
Hell kaBuHeT) W OYNeT ABNATLCH MCKOMBIM FOPU30OHTaNBHBIM Yr-
nom B, npencTagneHHLIM Ha puc. 26. B BepxHei 4acTu 3Toro pu-
CyHKa W306paxéH ropuaoHTanbHbLIA KPyr yrnoMmepHoro npubopa
(numb 1 annaana), N0 KOTOPOMY M3 PasHOCTENR OTCYMTLIBAEMbIX
HanpasneHnid b.a, u b c, (kak u B cnyyae UaMEPEHUA TPAHCNOPTH-
poM Ha puc. 25), Mbl NONYYMM M3MEPEHHLIA FOPU3OHTANBHLIA yron
B, uto cobcTeeHHO n Tpebosanock AOKa3aTh.

B oyepegHol pa3 HaNOMWHAND, 4TO FOPW30HTANbLHLIE YINbBl B
reooesanmn USMepsIoTCA Kak O4WH U3 NnapamMeTpos, B COOTBETECTBHUN

o %)
<=5y
L
c

i

Puc. 26. WamepeHue ropvMacHTaneHOro yrna Ha MecTHOCTH

60

FNABA 4. Ne00Be3UOMBTDMA, HAK YTO WAMEDRIOT B reoqeanm

C BCE TOW Xe maruyeckoi dopmynoi (1), ana nonyyeHus Koop-
AWHAT TOYEK MECTHOCTH. Mo 3TUM KoOpAMHATAM Mbl Onpeaensem
nonoxeHue aTon To4KK Ha KapTe. B gononHerne K oTMEYEHHOMY,
B UEenax AOCTUXEHWs MOJHOro KOHCEHCYCa, COBCEM Hennoxo, a
TO4YHee HeobX0aWMo, YCTAHOBUTE U BLICOTY TOYKW, NO Hanpasne-
HUID K KOTOPOW Mbl M3MEPSAM WCKOMBIM FOPU3OHTANBHBIA Yrom.
Ana aToih uenn noHapobuTcs TEM Xe NPUBOPOM UBMEpUTE eld
OAWH Yron, KOTOPbLIA mMbl Byaem Ha3bieaTe BepTUKanbHbIM. Ecnu
Mbl BEAEM peYb O BEPTUMKaNbLHbLIX Yraax, TO, HAAeCh, NOHATHO,
4TO B OT/MYME OT CBOUX CODPaTLEB, rOPU3OHTANbLHBIX YINOB, OHW
6yayT nexarte B OAHOMMEHHO MNOCKOCTH, HA3LIBAEMOW BEpTH-
KaneHOW, W 4TO M3MEePATLECH OHW ByayT NP NOMOLLW YXe BepTH-
KaneHOro kpyra yrnomepHoro npubopa. OTMETHUM, YTO OOWH U TOT
xe npubop cHabXEH Kak ropU3oHTANLHBEIM, TAK U BEPTUKANbHLIM
YTNOMEPHLIMK Kpyramu. BeprukansHele yrnel B 32BUCHMOCTIA OT
OTCHETHOrO HanpasneHus NPUHATO NOAPAa3[ENATL HA Ykl HAKNO-
Ha W 3eHWTHBIE paccToaHKA (puc. 27). asakTe e onpegenumMcs
C 3TUMK HOBLIMW ONF BAC NOHATUAMW. ¥raom HaKNoHa nuHun AB
Ha3bIBAETCH Yron v, Mexay HanpasneHuem niHum AB v ropuaoH-
TanLHOM NNOCKOCTLIO H. 3eHUTHEIM DACCTOSHUEM NMHWW AB HAa3bI-
BAeTCA yron Z, mexay OTBeCHOW MHWen (nuHuelt 3eHuta AZ) u
HanpaeneHuem uaMmepsaeMoi nuHun AB. A Teneps ANA NONHOrO M
5e30roBOPOYHOIO MOHWMAHWS HE TAKON YK M CNOXHOW WMCTUHbI
YNpoCTUM BblLlECcKasaHHoe. [Nna 3Toro OTMEeTLTE Ha Noay CBOe
KOMHaTBl TOYKY A, a Ha moTosnke To4ky B u npoeeaute mexay
HUMMW, Pa3yMEeTCa, BUPTYaANbLHYIO NMHWID. Yron Mexay 2T1oi BooG-
paxaemoii NUHWel U ropu3oHTanNLHON NNOCKOCTLIO Ballero nap-
KETHOro nona v DyaeT SBNATLCA YrNOM HaKNoHa. A yron mexay

Z
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Puc. 27. Wamepenue BepPTHKANBHBIX Yrnos
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TOM e camoil nuHnen AB v BepTUKansHOW NWHKWER (NepneHanky-
nApoM), NPOBEAEHHODN U3 TO4KKM A K MOTOAKY W DyAeT ABNATLCS,
YNOMAHYTEIM paHee, 3eHNTHLIM DACCTORHUEM,

MOHATHO, 4TO YNkl HAKNOHA MOTYT ObITE MOMOXMUTENBHLIMM (KOr=
Aa NUHWA AB Bbllue ropyu3oHTa) u oTpruaTensHeiMi (koraa nuHus
AC HUXE ropu3oHTa) 1 4TO MO COBOKYMHOCTW 38@HNTHOE PACCTOA-
HWE W Yron HaknoHa COCTABARIOT NPAMOR yron, T.e.

Z, +u,=9" (20)

W nocnepHee, 4To HeoDXOAWMMO NOHATE W 38NOMHWTL: ECIK
FOPU3OHTANBHLIA YroN M3MEPANCH Kak pasHoCTb (ukcaumin asyx
Habnopaemelx HanpaBneHMii No ropu3oHTanEHOMY Kpyry (TpaHc-
NOPTUPY) M3MEpHUTENLHOro Npubopa, To BEPTUKANbHBIA yron (yron
HaKnoHa) W3MEPHAEBTCA TaKXe No pasHOCTHM OTCYUTLIBAHWA OBYX
HanpPaBNeHWi, HO YXe No BepPTUKANLHOMY Kpyry Toro xe npubo-
pa, NPU4EM 31ecb OfHWM W3 HanpasneHWid CYUTAETCA rOpPU3OoH-
TankHOE NONOXEHWE 3puUTenbLHOoR TPyDw reocaeanyeckoro npubo-
pa, a BTOPLIM - €8 HaKNOHHOE NONOXEeHWe NpW HaBeaeHwun Ha
WCKOMYIO TOMKY.

C namepeHuem yrnoe, kaxercs, pasobpanuce. Teneps nonpo-
Byem OCMbLICNIUTL, KaK B reofesnn namepsiioTcs paccroadvsa. Ha
nepeslil BarNa NPeacTaBnaeTcs, 4T0 TEXHONOTUA IMHEHHbIX H3-
Mepexui noctatoyHa npocta. [la n B camom gene, noaymaells,
BENWKa 330343, W3MEePUTE ANMVHY NUHWK MExay OBYMS pasme4eH-
HBEIMW TOYKaMK Ha MecTHOCTH. Ho nonpobyiTe B3ATL 0DbIKHOBEH-
HYIO PYNETKY, AN1MHA KOTOPOWA, NPeanonoxXum, NaTe METPOB, W N3-
MEpPHTE NMHWIO, PaBHylO Tpuauarty metpam. CMen Bac yseputs,
4TO eCNW Bbl TPW pa3a byaeTe MaMEepPATE 3TY NMHWIO, TO 3TV Xe Tpu
pasa nonyuuTe pasHoie pesynbTartehl. He Gyaem ceivac oOGCyx-
AaTk BENUYUHY DTK.I'IOHBHHI-“"E, KOTORYID Bhi nony4uvTe, & NoNkITaem-
CA BBIACHWTbL WMX NpUYMHY. Bo-nepebix, MEPHas PYyNeTka - BecbMa
HECOBEPLEHHBLIW NpMBOp ANA M3MEPEHWH, BHOCALLUMA B HUX CO-
OTBETCTBEYIOWKWE NOrpewHocT. Bo - BTOpLIX, B NPOUECCE U3MEe-
pPEHWA NPWAETCH OTKNagblBate € WeCTb pas, npuknansLBsas npu
aTOM OnNpenenéHHble yeunusa, 41066l NneHTa pyneTky Haxoaunack
TOMHO B CTBOPE W3MEPREMON NUHUK, @ 3TO He Tak npocTo. B-Tpe-
ThMX, peansHas MecTHOCTb, B GONLWWHCTBE CNy4yaes, npegcras-
naet coboil BeckMa HEpPOBHYIO NOBEPXHOCTL C Gyrpamu, Bnagm-
HaMK 1 PasnM4HBIMWA NPENATCTBUAMW AN8 W3MEPEHWNA. B-vyeTs&p-
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TeIX, M3MEPAEMARA NMHWA MOXET UMETL Yrbl HAaKNOHa (kak nono-
KWTENbHLIE, TAK WM OTPULATENLHLIE), 4TO, BE3YCNOBHO, TOXE He-
OGXOAMMO YYUTLIBATE NPWU M3MEPEHWsX. B-NaTkix, Ha W3MepeHus
OWYTUMBIM 06pasom BAUAIOT HATAXEHWE PYNETKW, TeMnepartypa
W BRaxHoCTe Boaayxa. Mpu xenanun u naxe 6e3 xenaHus cnu-
COK 3TUX TPYOAHOCTER NpW W3MEepeHuM PacCTOAHWIA MOXHO Deing
Gbl NpoaonkuTL. Takum 06pasom, M3MepeHue paccTOsHWI B reo-
Ae31n HENPOCTON M AOCTATOYHO TPYAOEMKMIA Npouecc. MeTtoao-
NOTHYECKW ero MOXHO pasfaenuTe Ha Tpu cnocoba: MmexaHuyec-
KW, reOMeTPUYECKMA M BNEKTPOMArHUTHBIN.

MexaHuyeckuii MeTos kak pa3 v NnpeaycMmaTpusaeT npu uame-
PEHUWN PACCTOAHWIA NPUMEHEHWE METANNMYECKUX MEPHLIX NEHT,
PYNeToK, TDOCOB U CReuuansHbiXx (MHBapHLIX) NPpoBONOK. Xapak-
TepHaa 0CODEHHOCTL 3THX MexaHu4Yeckux Npubopos COCTOUT B TOM,
4TO BCE OHW NOCNepoBaTeNbHO YKNaALBalnTCs B CTBOPE uameps-
eMon nuHWK, [0 pasHbiM NPUYMHAM WM3rOTOBUTHE W COXPaHUTL B
MEDHOW NEeHTE e€ NPOeKTHOoe 3Ha4YeHUWe He NpPeacTasnsercsl Boa-
MOXHbIM. MoaToMy nepen M3MepeHWeM pPaccTOAHMIA NeHTY nog-
BEpPrawT Npoueccy, KOTOPbIA HA3LIBAETCA KOMMApWPOBaHUEM.
YMHOE CnoBo KOoMNapupoBaHWe 03HAYaeT HE 4YTO MHOEe, KakK CpaB-
HeHWe ANWHbI NeHTLI, KOTOPOI Bbl coOMpaeTeck N3MEpPAThL, C ANK-
HOW 9TaNOHHOW NeHTLl. B pesyneTaTte aTOro cpaBHeHWs NoNyyaoT
nonpaeky, KOTOPYI BBOAAT B PE3ynbTaTbl U3MEPEHWUIA, KOTOpLIe
NPoOBOAAT [Ba MEpPLUMKAa B CNeaylowem nopaake. B Hayane w B
KOHUE nuHuKM B To4kax A u b (puc. 28) ycTaHagnueaoT gepeesH-
Hble Bexu (1).

3agHuii MeplIMK NpUKNansLIBaeT Ha4Yano NeHMTsl (Hynesoe ne-
NieHne) B TOUKY A, a nepeaHnil MepLUUK, BOOPYXEHHBI HaBopom
METaNNU4YecKux wnunek (2), Hararveaer nedty (3), yknansigaer

1 1

% /

Puc. 28. Wamepenne nNMHAKM NEHTOR
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28 N0 HanpaBNeHwio, yKasaHHoMY 3afHUM MEepPLLUMKOM, B CTEOpPE
naMmepsemMoi niHuK AB (4) W 3akpennaeT KOHeL, NeHTbl OAHOR 13
yKasaHHbIX Wnunek. 3atem npouece n3MepeHna NnpoacnxaeTcs B
TOM XE NOPHAAKE, NOKa PacCToOsiHWE OT O4YepefHoil BCTaBMeHHOR
WAWNBKX A0 MCKOMOM TOYKKM B HE OKaXeTCA MeHblue ONWHBl NeH-
Thl. Konu4ecTBo wnwnek, cobpaHHeix 3aiHUM MEDLUWKOM, YyKa-
HET YWMCNO YKNaaslBaHWi NeHTel. A anmuHa nuHumr AB onpepenntca
W3 nNpocTon dopmynsi:

AB=In+p (21),

roe | - AnvHa NeHTsl; P - OCTATOK, NPEACTABNAIOWWA OTPE30K
NEHTLI OT NOCNEeAHeN WNWNbKK 0 KOHUA NWUHAW, N - KONWYECTEO
wnunekx.

BoT 1 BCA TEXHONOrWA, O0CTATOMHO NPUMWTWUEHONO nNpougcca
W3MEPEHWA PAcCTOAHWA nedToi. DoHako, poporue Apyabd, Xo4y
NOOYEPKHYTE, YTO Takum HesaTeilnvesiM cnocoboMm namepeHwit
pPacCTOAHWIA BLINO CO34aHO OrPOMHOE KonuyecTeo kapTt. [Mpen-
cTaebTe cebe 3Ty HEXMTPYIO CTanbHYIO NEHTY WU 9TW HE3aTeln1ese
WINWILKK, KOTOpbie n360po3annm KoYKOoBaTyio U GONOTUCTYIO TYH-
ApY, 3aCHEeXeHHbIe ropbl U HENPOXOAUMbLIE TaéXHbIe TPONbLI ANna
3aBeTHOW W HeobBxoaumoil uenu kaprorpadwupoBaHua 3TMX Tep-
pUTOPKIA, M eLé oaHo HeEManoBaXHOE OTCTYNNEHWE: NPW KPYNHO-
mMacliTabHoM KapTorpadMpoBaHu MECTHOCTH M3MEpPEeHWe paccTo-
AHWIA NeHTaMKu NPUMEHANOCL BNNOTE A0 90-X rofoe nNpownoro
ctonetusa. MNpu 3ToM reofe3nyeckuMn MHCTPYKUMAMK, HacTasne-
HUAMMW 1 PYKOBOACTBAMM CTPOrO HACTPOrO NPEANUCLIBANOCE NPK

1
M3MEPEHMW NMHWIA NeHTamwn JOCTUraTe TOYHOCTE HE MEHEE m .

3To 03Ha4Yano, HanpuMmep, 4T0 TOYHOCTL M3MEPEHWA NUHWK Onn-

200
HoW B 200 m He ponxHa Gbina NpessIWaTh 2000 0,1 m vnu 10

cm. NoBepbTe, 4TO A0CTUYL 3TY 3a0aHHYIO TOYHOCTE NPU N3Mepe-
HAW NWHWKM CTANBLHOW NeHTOR HA CKNOHE C NajalnwyumMy KaMHAMK
WK B 3apOCNAX NECHbLIX OEPEBLEB M KYCTapHWKOB, BLINO COBCEM
He NpocTo.

Ewino Obl owwbBoOYHBIM NONarate, YTo BO BTOPOW NONOBWHE
ABaAUATOro BEKA, KOTAA WCKYCCTBEHHbLIE CMYTHWKK 3emnu yxe bo-
PO3aMNKM KOCMWYECKOE NPOCTPAHCTEO, PACCTOAHMA B re00e3nK 13-
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MEDANUCE TONLKO apXauiHbIMW NEeHTamMK U NposonokamMu. Koxey-
HO, B TO HE TAKOE yX faBHee BPeMs yXe CYLIeCTBOBain pasnuy-
Hble onTu4eckue Npubopsl AN U3MepeHnin. Ho KOHCTPYKLIWS 3TUX
npubopor Gbina HACTONLKO HECOBEPILEHHA, Y4TO TOYHOCTL U3Me-

1
PEHHOrO paccTOAHMA eABa COCTaBNANa 3 o, T.6. PACCTOAHNE, NPes-

100
nonoxum, pasHoe 100 M, M3Mepanoch ¢ owWKMBKoN 300 - 0,33 m.

TOYHOCTb U3MEPEHMA TAKOTO Xe PACCTOAHUS NEHTOMN NOAYYanoch

100
No4YTH Ha NOPAA0K TOYHEE {ﬁ = 0.05 m). NMoatomy OTBETCTBEH-

HbIE NUHENHbLIE M3MEPEHUS NPOBOAWNKMCE MEPHOR NEeHTOM, a reo-
Aesunyeckue paboTel, Tpebyowmre MeHLLIEH TOYHOCTW, BLINONHA-
nUCb NocpeacTsoM onTu4ieckux npubopos. Takumu npubopamu
npoMaeogunacek, Hanpumep, Tonorpaduyeckan CLEMKa MECTHOGC-
TH, C NPUHUMNOM NPOM3BOACTBA KOTOPOI Mbl NO3HAKOMMMCS 4y Th
no3xe.

A ceitvac pasaiiTe pa3bupartbes, Kak Xe M3Mepanuch PaccTos-
HUA aTuMu npubopamu. Cam nprBop Ha3LIBANCA HUTAHBLIM Aanb-
HOMEpPOM. o CyTh Aena OH He ABNANCS CAMOCTOATENbHbLIM NPU-
Bopom, Tak kak B none 3peHus TpyG MHCTPYMEHTOB AnS U3Mepe-
HUA Yr10B M BLICOT, KPOME OCHOBHbLIX, BEPTUKANLHBLIX U FOPU30H-
TanbHbBIX HUTER (LTPWUXOB), HAHOCUAWCH AaNLHOMEPHBLIE HUTK 8 W
b (puc. 29). C ux nomowsio no aansHOMEpPHOR peiike AB onpege-
nanoce pacctoadue D Ha mecTHocTH. MaMeperve paccToaHuni 3Tum
HUTSHBLIM AANbHOMEPOM OCYLLECTBARNOCH FEOMETRDHMYECKMM METO-
A0M. TYT HACTOATENbHO PEKOMEHAYIO BCMOMHUTB U3 KyPCa LIKOb-
HOW reOMETPUM HE TaKYIO YX CNOXHYI0 Teopemy o noaobuu Tpey-
roneHUKOE (puc. 29).

Mpexpe scero, onpeaenumcs ¢ 0BO3HAYEHWMAMMN HA PUCYHKE.
D - 370 paccTodaHWe Mexay ABYMS TOYKAMM HA MECTHOCTH: TOY-
KOW, Ha KOTOPOW CTOMT NpMBOpP, W TOYKOM, B KOTOPYIO NOMelleHa
AaneHOMepHas peiika, a D’ - paccTosHue oT nepeaHero ¢okyca
obbekTnea Ao peiiku, f - GokycHoe paccTosHue o6bekTUBa, & -
paccTofaHve 0T ocw BpalleHwns npubopa po obsekThea, ab = P -
pPaccToaHWe Mexay AanbHOMEPHBLIMW HUTAMU 3PUTENBHOR TPYGEI,
M AB = n - yucno peneHnin Mexay AansHOMEPHLIMW HATAMKW a 1 b,
B3ATLIX NO pelike AB. MTak, uckomoe, Kak roBOpsT MaTeMaTuku,
paccToaHue D onpepenuTca (37O XOPOWO NPOCMaTpuBaeTes Ha
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puc. 29) U3 NpOCTOro COOTHOWEHWA!
D=D'+f+8. (22)

MpvHUMas BO BHMMAaHWE, 4TO B COBpemeHHbx npubopax Be-
nuyuHa f+8 Bnraka K HYMo, Nony4yum:

p=p- (23)

Tenepb o6paTtuMmcs k obewarHomy paHee nogobuio Tpeyrone-
Hukos ABF 1 a b F, n3a koToporo cneayer:

ab
a8
unu
Bl
e (25)
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o
D==.. (26)
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Puc. 29. Onpeaeneswe paccTOAHMHA ONTUYMECKWM HUTSHbIM AafbHOMEPOM
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OTHoLweHne POKYCHOro PacCTOSHMA K PACCTOAHMIO MEXAY AaNb-

f 7
HOMEDHLIMKW HUTAMK Ha prﬁe F HABNAETCH BEnNMYMHOKW NOCTOAH-

HOW, Ha3eiBaeMol koadduumeHTom aansHomepa. O6o3Ha4YMM ero
yepes K. Torga

D=K-n_(27)

NP1 KOHCTPYMPOBAHKUKM W U3TOTOBNEHUW AANLHOMEPOB pokyc-
HOE paccTosHWe 06beKTUBa 3pUTENLHOM TPYDLI f BLINOAHSIOT paB-
HbiM 200 MM, @ paccTosHue Mexay AansHOMEPHLIMU HUTSMU D -
2 mm. Torpa nony4aerca, 4To KO3hpUUUEHT bdaneHomepa K =
100 » dpopmyna (27) npuHMMaeT COBCEM NPOCTON, yaoBHLIA ang
NPakTM4ecKoro NPUMeHeHWa Bl

D=100:n (28)

Pesiome: 4To0bl USMEPWTE PACCTOSHWUE MEX/Y ABYMS TOUKAMMK
H&8 MECTHOCTW HUTSAHbBIM JaNbHOMEPOM, CNeayeT HABECTU 3PUTENL-
Hyl0 TpyOy Ha ganbHOMEPHYID peiiky W B3ATh ABa OTcYéTa A =
1,246 M no BepxHeit nansHOMepHoii HUTHM a u B = 0,736 M no
HUXHER HUTK b U B COOTBETCTBUM C MONY4EHHON thopmMynoii (28)
nony4yeHHyo paaiocte n = 0,510 ymHoxuTe Ha 100, W, Takum ob-
pasom, n3mepeHHoe paccToaHme Dyaer cocTasnaTe 51 M. Ha npak-
TUKE regaesucTbl MakCumMankHO YNpowWanT MPouecc NMHEeRHbIX
MaMepeHunii, NOABOAR CNeuManbHLIM MUKPOMETPEHHBIM BUHTOM
npubopa HUXHIOK AANbHOMEPHYIO HWTE b Ha OTCYET A, paBHLIN
1,000 m » Torpa oTc4ET B No BepHei HuTu a cocTaeuT 1,510 M 1
nony4yeHHas pasHocTe N JacT HaMm MCKOMOe paccToadue 51 M. Bot
Tak Nerko M NpocTo, W BCE 3TO HA OCHOBAHWW 3aTAXHOrO BLIBOAA
HMCKOMOW dopmynsl (28).

W el ogHo maneHekoe pesiome. Mel ¢ BamK, foporue konne-
Fi, COBMECTHBIMM YCUNUAMMW YCMNELIHO NOKOHYUAK C MEXAHMKON 1
reoMeTpuen MaMepPeHUs PacCTOAHWIA, YTO COCTABNAINT KBMHTIC-
CEHLMIO ABYX M3YYEHHLIX HaMKU MeToaoB. HacTano Bpems paccmorT-
PeTb ewe oanH cnocob NMHeRHbIX M3MEPEHKIA, KOTOPLIA Ha3bLIBa-
0T Nyrakwmmm CNOBaMKW 3NEKTDOMAarHUTHEN MeToq. Ho, kak roso-
PAT, HE Tak yX CTpalWHo TO, Yero nodayany Goarca. Tak yTo, Bne-
PEA W C NecHeil. A BMECTO NeCHW HANOMHIO BAM, Y4TO B Hayane
3TOW KHWMW i YNOMWHAN, 410, Byay4n CTYAEHTOM, BAll NOKOPHbIA
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cnyra uay4an [ByXCeMeCcTPOBHIA KypC CBETOAANLHOMEDHLIX U pa-
AM0OansHOMEPHEIX MNe0fe3M4eckKuy M3MepeHnid, B OCHOBY KOTO-
phiX KaK pas 1 NonoxeH anexkTpoMarHuTHeld metoa. W, no npasae
roBopsA, A CoBCcem He cobupalck HaneeaTs BAM 3NEKTROMArHWT-
HYID MEcHIO, KOTOPYID Haneean MHe npenofaBaTtenb B TEYeHWe
ABYX OoNruMx cemecTpor. Oa w kHWra mMofA BCE-Taku Ha3biBaeTcs
"BreneHuve B cneunansHOCTE” WM CTABWT UeNbk NO3HAKOMWUTL BaC C
OCHOBaMW regfesny, a He ¢ e€ pacwrpeHHbIMK KU YrnyGneHHbIMK
noHaTuaMK. MNoatomy, nonaraio, ByneT NpasMneHBIM OrpaHUYnTb-
Csi MWL NPUNEBOM YNOMSHYTON NECHW, B KOTOPOM OCTaéTca ua-
NOXWTb TONBKO NPUHLKMN W CYTe MeTona. A ecnu Tak, To ByabTe
nobpsl, KONNery, NPUCNYWAaTLCH K MOEBMY KOPOTKOMY NPMNEBY,
M3 KOTOPOro, KaKk rOBOPUTCH, CNOB HE BIKMHELWE. A BOT W CROBA.

B ocHoBe 3NeKTPOMarHUTHbIX METOA0B NUHERHLIX M3MEPEHWIA
NEXNT MCNONL30BAHWE 3NEKTPOMArHWTHLIX KonebaHwit. B 3aBm-
CUMOCTHM OT BWAA cosfasaemMbix konebaHuii npubopkl ana name-
peHua OenAaTCcA Ha paauo- v ceeTodansHomepsl. Boe anekTpomar-
HWTHbLIE OankHOMEPLl COCTOAT W3 OByx npubopos: npwémonepe-
DaTyMKa WU oTpaxarens. D‘LI,HH M3 HUX yCTaHaBnNWBaeTCH Han Ha-
YanbHo#, BTOPOW - HAA KOHEYHoil To4koi nuHuK. MNpuémonepe-
AaT4MK NonyyYyaeT INeKTPO3HepPrvio OT BXOAAWEro B KOMMNAEKT
aKKkymynaTopa unu anextpobaTapeil, nany4aeTt SHepruio CBeTa unu
panuosonH, npeobpasyeT (MOAYNUPYET) 3NEeKTPOMATHUTHLIE BON-
Hbl A0 HEOBX0AMMEIX NAPDAMETPOR, HANPAaBNAET MOAYNNPOBAHHEIE
BONHB!I Ha& OTpaxartene W npuHuMaeT BO3BpaTUBLUMECHA OT Hero
BONHbLI, NPAMO WNKM KOCBEHHO W3MEPAR BPEMA WX pacnpocTpaHe-
HWHA, DT[JE)KBTBJ‘II: NPUHKUMAET W OTpaxaeTt HanpaeneHHele Ha HEro
BOMHBLI K NpuémonepepaTdmky. HecmoTps Ha akanemu4yHoCTb W
CTPOrocTb W3NOXEHWRA, NPEACTABNAETCH, YTO M3NOKEHHbLIA NMPUH-
LMN BaMm NOHATEH. A BOT KOHLUOBKA MOBrO MOHONOra NPengnsHo
npocTa. Ana Bac, Apy3LA HE ABNAETCH CEKPETOM, 4TO PaccTORHUE
Mexay To4Ykamu B oflem, MOXHO CKas3aTh, KAHOHWYECKOM Cay-
4yae onpeaenseTcs Kak CKOPOCTb, YMHOXEHHAas Ha BpemA, Heol-
XOOMMOe ONA NPeononeHns 3Toro paccrosaHwd. He coctasnser
WCKAIOYEHWA W HALD YACTHBIA "ONansHOMEPHLIA" cny4aid, KOToOpbIA
onucelieaeTca GopMynon

D=0,5-V-t, (29)

roe V — cKopoCTe PAcrnpOCcTPaHeHWA aNeKTPOMarHnMTHEIX BOJH;
t — BpeMA NPOXOXAEHWA BOMHAMKW paccToaHua 2D.
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MOCKONBKY CKOPOCTL pacrnpocTpaHeHWs BonH V - BenuuyvHa
u3secTHas (299 792 458 m/c), a Bpemsa t nonyyaetcs ua namepe-
HWA, TO HET HUKakux Npobnem NonyYuThb paccrosHue. Toneko,
APY3b4a, He 3abyabTe YMHOXUTL ero Ha koadduunenT 0,5, Tak Kak
uamepeHHoe NpubopoM Bpemsa QUKCUPYETCA NPU NPOXOXAEHWA
BONHaAMW ABOMHOrO paccrosHus (o1 npubopa go oTpaxaTens w
obpartHo).

BoT, noxanyi, u BCE OTHOCUTENBHO U3MEPEHMA YINOB U Pac-
CTOAHWA, U3NOXKEHHOIrO MHOIO B KOHCNEKTHBHON dopme. OaHako
3TOT KOHCNeKT OyAeT HEeNOMHbLIM, BCAU K CAOBY U3MEPEHUE He
NpyBaA3saTh CNOBO TOMHOCTL, 3TW ABaA NOHATWA, CNOBHO OBa anbnu-
HUCTa NPpW WTYPME CKANWCTOW BEPLUMHLI, BCErga HaxoOaTcs B
OAHOW HepaspbiBHOW CBs3ke. [la U 4TO Tam roBOpPUTL, CNOBO TOY-
HOCTbL B rE0AE3UMKW ABNAETCA KNOYEeBbiM. TOMHOCTb, B KOHEYHOM
UTOre, ABNAETCA BaXHEWWeR XxapakTepucTMKOW M3MepeHnii, oT-
paxaiowei 61M30CTE MX Pe3yNLTATOB K WCTUHHOMY 3HAYEHMIO
U3MEpPaEMoi BenuyuHbl. KOHEBYHD Xe, No BCcem OOLEKTHBHLIM M
Aaxe CYOLEKTUBHbLIM Npu4nHam nioboe WaMepeHue ConpoBOX-
paevca owwnbkamn. B rnoGanbHOM nnaHe 3afaya COCTOUT B TOM,
4TOObl CBECTW 3TK OWKOKK K MUHUMYMY. CTYAEHTH reoaesuyec-
Kux cneunansHOCTEl B 00A3aTENLHOM NOPAAKE NPOXOAAT Kype
Teopuv owKHBOK M3MepeHnid. 3Ta gUCUMNIMHAE HA OCHOBE Bepo-
ATHOCTHBLIX W CTATUCTUYECKWMX METOL0B M3Yy4aeT CBOWCTBA OWM-
GOK 1 3aKOHBI WX pacnpejeneHins, a Takke cnocobbl BLIMUCNEHUS
HMCNOBLIX XapakTepUCTUK TOYHOCTU M3MepeHui. He nyraiitecs,
AQpOrue KoNneru, HUKaKkmx BEPOSTHOCTHBIX M CTATUCTUHECKWX OLe-
HOK W KpUTEpWEeB f BaM 30eCk AaBaTth He Byay. 3710 yXe BuiXxoauT
33 paMKu Tex CBeOEHWA, C KOTOPbIMM A HaMeTun Bac Mo3Hako-
MUTBL. A TOBOPIO i O TEOPWUKM OWKMBOK N3MEPEHUIA TONLKO NOTOMY,
HTO rOpI0 XenaHnem, 4Tobbl B CamMbiX 3aTa&HHbIX YrOAKax Ballmx
MO3roBLIX U3BUIIWH OCTANOCH NOHATUE, YTO PACYET U OLEHKA TON-
HOCTW pe3ynbTaTtoOB W3MEPEHWI ABNAETCA rNaBHenwWwel YacTbio
reoge3nyeckoro QyHKUMOHMPOBaHWA.

Yesounu? 3ameqarensHo! Hy a Teneps 0 TOYHOCTH USMEpEHUS
yrnos, KotTopas cknagbiBaetcs w3 norpelwHocTei npubopa, ero
LUEHTPWPOBAHWA, YCTAHOBKW BM3UPHLIX LENei M BIUSHMS BHELWHUX
ycnosuid. MNpubopHele OWKMOKKW BLISLIBAOTCA MHOXECTBOM MPW-
YWH, FMABHLIMK W3 KOTOPLIX ABMAIDTCH: HETOYHOCTL BUSMPOBAHWS,
HETOYHOCTL HAHECEHWs [eneHWid Ha YrNOMEepHEIX KPYyrax u Hapy-
WweHWe COOTHOWEHWA reoMeTpu4eckux oceil npubopa. Ownbka
UeHTPUpPOBaHUA Npubopa 3aknio4aeTcs B TOM, YTO 8ro BepTukans-
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Hasm OChL BPALEHWA He COBNAAAeT C LEHTPOM 3HaKa, Hal KOTOPbIM
OH YCTaHOBNEeH. TO Xe kacaeTcs W YCTAHOBKW BU3WMPHLIX uenei,
T.e. YCTPOICTR, HAa KOTOPbLIE HABOAUTCS 3puTensHas Tpyba npubo-
pa. HakoHew 1 0 BAWSHWKA BHELHWX yenoBuii. OHO MHOTOGhaKTop-
HO W 3a4acTyi0 ABNAETCS rNaBHOW CocTaBnAoWei ownbkn name-
peHwuii. Mpuyém, ecnn npubopHsie OWHDKW CBOAATCH K MUHUMY-
MY COOTBETCTBYIOLWER METOAMKOW W3MEPEHWA, TO YMEHbLUWTL
OWKWBKN, BLI3BAHHLIE BAWAHWEM BHEWHWUX YCNOBUAW, DY4EHL He-
NPocTo. YTO Xe 370 3a TAWMHCTBEHHbLIE BHELIHWE YCNOoBWA, KOTO-
pblé TaKk aHOManbHO MELLAIDT HaM NoNy4YaTh Ka4ecTBEHHBIE M3Me-
peHua? 3To 1 BETPOBLIE NOMEexw, 1 konebaxusa npubopa noa yaa-
pami BO3AYWHbLIX MAacec, W Harpes WAn oxnaxaeHuwe npubopa
BCAeACTBME Nepenana Temneparyp. Ho camoir anoseweit ownG-
KOW BHELIHWX YCNOBWIA, HACTOAWWM HakasaHvem Ona reones3nc-
TOB, SIBNseTCH owKnbKa, Bbi3biBaemMas pedpakuue CBETOBOID ny4a.
M ecnu Tak NONYYUNOCH, APY3bS, 4TO Bbi N03a0bIIW, HA KAKOW Non-
K& KHWXKHOro Wwkada NoKoWTCA Ball WKONbHBLIA YyY4eOHUK hramnkn,
TO § OCMENICh HANOMHWTL Bam, 4To B pasgene "OnTtuka" atoro
noTpenaHHoro y4ebHuka 4dprbiM no Genomy HanucaHvo "ped-
pakuus - 3TO NPenomMieHue ny4ei csera B 3eMHOI atmocdepe,
BLi3BaHHOE BCNeACTEWE 28 HeoOHopoaHocTu”. MIMEHHO NosToMy
CBETOBOM Ny4, UCXOZAWMA M3 3puTensHOR TpyGsl npubopa, oT-
KNOHASICE OT NPAMONUHEAHOIO ABWXEHWS N0 AOPOre K BU3MPHOM
Lenu, Ha KOTopYIo OH BN HanpasneH, MHOrOKpPaTHO NPENoOMUTCH,
a TO4HEe roBOPA, MCKa3WTCH W NONageT coBceMm He B TO MecTo
BU3WMPHOWM UEnW, rae eMmy Haagnexano Obl ObITe NO 3aKOHaM kKnac-
CHYECcKoi onTukn. PasymeeTcs, NnepeyvciieHHoe BLI30BEeT norpeL-
HOCTW B namepeHuax yrnos. OgHako, HECMOTPA Ha 3HaYUTENbHbIE
TPYOHOCTH, recae3nyeckan Hayka paspaboTana uensiii pag MeTo-
AWK, NO3BONRIOWMX OWYTHMO YMEHBLLUMTL OWKWOKK, BbIZBAHHLIE
pedpakUMOHHLIMU MCKAXEHUAMWU, U NOOUTLCA CYMMapHOW TOY-
HOCTMW YrNOBbIX M3MEPEHWMIA, AOCTUraloLeln B COBPEMEHHBIX Yrno-
MepHbix npubopax OykBanbHO HECKONBKO CEKYHA.

Tenepb 0 TOYHOCTU U3MEPEHMA PACCTORHUA. ECnv NOMHKTE, TO
NpY M3MEepPeHWW CTOMETDOBOW MHWUK HA MECTHOCTH CTanbHOW NeH-
TOI MBI gonyckany owubky B 5 cMm, @ NpW MCNONbB30BAHWKW ONTW-
YEeCKOro HUTAHOrO AansHoMepa owubka MamMepeHns TOW xe nu-
HWW cocTaenana yxe 6onee 30 cm. BCrnomHunm, BOT U XOPOWO. A
Tenepb 3abyaste. CerogHs coBpemMeHHsie Npubopsl M3MepaloT pac-
CTOSIHWSA C MUINWMETPOBON TOYHOCTLIO, 8 KOPOTKYIO NMHWIO, pas-
Hyio Tem xe 100 M, U3MepaIoT C OWNDKOA, HE NPEeBLIAIOLLEN
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OykBanbHO HECKONBLKO AECATLIX AONei caHTumeTpa.

WTak, ysaxaemelil yuTaTens, Mbl C Bamu 06Cyaunm, Kak name-
PATL, 4TO UBMEPATL W NINLLIL BCKONL3b KOCHYAWCE BONPOCA, a 4eMm,
COBCTBEHHO roBOPS, UBMEPATL Yribl U paccToaHus. B noaaensio-
uem BONLWWHCTBE CNYYaes CBOMX HE COBCEM HABA3YMBLIX 06BAG-
HEHWA A Ha3elBan U3MEPUTENbHBIE CpeacTea oboBLWawmKm cno-
BOM npubop (B 06MxoAe reoaesncTsl HassLiBawT NPUBOPLI UHCT-
pymentamu). MNeogesnyeckoe WHCTPYMEHTOBEOEeHWME COCTaBnNaeT
BaXHEWLWY0 4acTk reoe3nyeckoi Hayku. Beab ¢ npakTuyeckon
TOYKW 3PEHWA, KAYECTBO U3MEPUTENLHOMD NPOLECCa B 3HAYUTENb-
HOI cTeneHn 3asucuT oT npubopHoii Gaswl. Mo3aToMy CTYAEHTHI
reoe3nYeckoi CrneuMansHOCTH W3YHalT OCHOBHBLIE NOMOXEHWs
duranyeckon n reomeTpuHeckoil onTukKu, HeoBxoaumoi ana no-
HUMaHUA paboThl CNOXHLIX COBPEMEHHLIX re0ae3uyYeckux npu-
fopos, a Takxe NPUHUMN OEHCTBUA 3NEKTPOHHLIX W LUdDPOBLIX
reofesnyeckux MHCTPYMEHTOB, X YCTPOWCTEO W METOAb! SKCNy-
arauun. CoBCceM He X0YeTCa 3arpoMoXaaTe 3TOT BBOAHLIN KYPC B
reofesmio CNoXHLIMKU cxemami, 06BACHAILUMMIK NPUHLUKN pabo-
Thl M3MEPUTENLHLIX NpMGOPOR, Na B 3TOM, BUAWMO, M HET Heob-
X0AMMOCTW. HeT HanoDHOCTM M NPMBOANTE WX PA3BETBREHHYIO
Knaccudukaumio. Ha cerogHawHKUA AeHb Byaer goCTaToNHO, ecnu
B BalleM NEKCMKOHEe NoABWTCA TPW HOBLIX CNOBAa: TEOAONWT, HM-
BENWPD W 3NEKTDOHHBIA TaXxeoMeTp.

Teogonut - ato npubop, npeaHasHa4YeHHbLIA ANS N3MEPEHWA
rOpPU30HTAaNEHbLIX M BEPTUKANEHLIX yrnos. Jobasnio TONLKO, 4T0 C
MOMOLLbLIO TEOAONWUTA, MOXHO M3MEPATE U PACCTOAHWUS, NOCKONLKY
B HEM BMOHTMPOBaH HUTAHOM JansHOMEp, NpuHUMN paboTel KO-
TOPOro Mbl M3Y4KMNK paHee.

Husenup - 3to npuBop, KOTOPLIA N3MEPSRET NPEBLILLEHUS MEX-
AY TOYKaMK, C NOMOLLIO KOTOPLIX 3aTEM BEIMUCHRAIOTCR WX BbICO-
Tol. C MeTOAONOrMeNn onpeaeneHns BoICOT TOYEK 3EMHOI NoBep-
XHOCTW Mbl NO3HAKOMWMCH B CNneaylouwein rnase.

INEKTPOHHLIA TAXeOMETD - 3T0 BLICOKOTOYHLIA BLICOKOKAYE-
CTBEHHEIA COBPEMEHHBIA reoaeanyeckuin npubop. K npunararesns-
HbIM, KOTOpLIE # NPUCOEAMHKMN K cnoey npubop, moxHo Aoba-
BUTh BLUE U BMUTETLI. YHUBEPCANEHLIA N MHTEANEKTYaNbHLIA. YHU-
BepCcanbHbii NOTOMY, 4TO KOHCTPYKTOPaM yaanock 06beiMHNTL B
0AHOM npuGope 1 TEORONUT, U AansHOMep, u HuBenup. [eiicTeu-
TENBHO, HA MOHWTOPE 3NEKTPOHHOTO TaxeoMeTpa Ha OCHOBE W3-
MEPEHHBIX FOPU30OHTaNBHBIX W BEPTUMKANLHLIX YINOB WU PACCTOR-
HWIA BbICBEYMBAIOTCHA KOOPOWHATBE! W BLICOTHI TOYEK., A MHTENNeK-
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TyansHeiM 3NEKTPOHHBIA TAXEOMETP SABNAETCH MOTOMY, 4TO BCé
NepeYncNeHHoe BLINOMHABT, BCTPOEHHLIR B HEro KOMMbIOTEP,
KOTOPbLIWA HE TONLKO NO3BONSAET PeLaTh OrPOMHLIA KOMMNNEKC pas-
AWYHEIX FeofesuYeckux sanad, a v obDecneyweaeT ynpasneHwe
npuBopoOM, KOHTPONL M XPaHEHWE PE3YNETATOB M3MEPEHUHA.

MpuBopel COCTABAAINT HEOTLEMNEMYIO YaCTb HANPAXEHHOM
paboTsl MHXEeHepa-recAes3ncTa, No3aToMy, NYCTh HECKO/BKO TE3UC-
HO W CXAaTo, NO3HAKOMUMCS C YCTRPOWCTBOM M NpUHUMnom paboTe
reogeanyeckux npubopos. Ha4yHém ¢ Teogonuta (puc. 30).

WTak, TeogonuT SENAETCH ONTU4ECKUM npubopom, npegHasHa-
YEHHbLIM ANA M3MEPEHWA MOPU30HTANBHBIX U BEPTUKANLHLIX YrNOB
Ha MECTHOCTW. TeofonMT 3aKpennaeTca Ha WTaTUEe C MOMOLULLIO
noacTaskn 2, 060pyAoOBaHHONW TPEeMs NOALEMHbIMK BuHTamK 1. C
MOMOLLEIO 3TWX BMHTOB M NOCPEACTBOM YPOBHA 4, TEOAONWUT Nnpu-
BOOSAT B ropuaoHTansHoe (pabovee) NoNoxXeHwe W HaBOLAT 3pu-
TensHylo Tpyby, cHabxéHHylo okynapom 6 u obvektmeom 9, no-
O4EPENHO HA BEXW, PACNONOXEHHbLIX Ha Ny4yax, Pacxoaawmxca oT
BEPLUMHBl YrNa, B KOTOPOR pacnonoxed npubop. B 3aBUCMMOCTH
OT TOr0, KaKoi yron w3mMepsaeTcs, C NOMOLLbLID CNeunansHelx ycT-
poiicTe (Ha pwuc. 30 He nokasaHbl) GepyT OTCYETHI N0 rOPU3oHTaNL-
HOMY 3 UnK BEPTUKANLHOMY 7 Kpyram. BoT 1 BCA My3biKa, Konneru.
Hy a tex KTo, npowy npoLweHus, nosabsin NpuHUMNGL onpegene-
HWA FOPHU30OHTaNbHbBIX W BERPTHUKANbHBIX Yrnoe, 8 pUCKHY OTOCNATE K
OOBLAGHEHWIO K puc. 25, 26 1 27.

Ceilvac nepexoaum K opyromy Tuny npmbopos, KOTOpLIe Haskl-
BAIOTCH HMBEAWPamMK, 3ToT Nprbop NpeaHasHavyeH ana uamMepeHua
NPEBLILEHWA, KOTOPLIE, B KOHEYHOM WTOre, NO3BONAIOT HAM Bbl-
YWCNMTE BHEICOTH TOYEK 3eMHOI NMOBepPXHOCTW. 3A8ch # MAOMXEeH
npepsaTts CBOW MOHONOr C TeM, 4TOOBI NPU3HATLCH Bam, rocnoaa
oGy4aloWMWecs, 4TO B AaHHbIA MOMEHT § HaXO0XYChk B 3aTPYOAHW-
TENBHOM, 4TODBI HE CKasaTbh B HEKOPPEKTHOM, NonoxeHnu. Ha npe-
AbIOYLWMX CTPaHULAX 9TOW KHUIM A PYKOBOAGTBOBANCH NPUMHUMMOM,
npexie BCero uanarats KOHUENUMIO, T.e. Teopuio i ¢pabyny MeTo-
Aa U3MEPEHWUIA, 1 TONbKO NOTOM CPeACTBa 3TUX M3MEPEeHWIA. 3aeck
5 HapyLao 0TMEeYeHHoe, 4TOBLI NOMECTHTE YCTPOWCTEO NPUGOPOB
B 0aHOM naparpade ¢ Tem, 4Tobbl B 04epegHoi pas 3asepuTb Bac,
410 ByKBanbHO Yepes HeCKOLKO CTPaHWL B CReayiowen rnase sl
No3HaeTe TEOPUID METOAA HUBENVMPOBaHWA.

A noka, pamel W rocnoga, k B0, f UMEIO B BWAY K HUBENWUPY.

Kak BuaHO U3 puc. 31, HUBenup npeacrtasnaer cobon cosBcem
HECNOXHLIA NpuBop, KOTOPLIA, KaK U TEOA0NUT CHAGXKEH NOABLEM-

Puc. 32. HueenwupHan peika
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HeIMKM BUHTaMK 1, NOACTaBKOR 2, 3puTensHOW Tpyboit 5 ¢ obbek-
TUBOM 4 1 okynapom 6 w ypoeHem 7. HeoTbemnemoi 4acTeio nNpu-
NOXEHWA K HUBENUPY ABNAETCH KOMMNEKT peek (puc. 32).

Heckoneko CNOB 0 NpuHUMNE paboTel HUBENUpPa, 3pWUTeNkLHad
TpyBa HWBENWpa, CTOALWEro mexay Todykamu A 1 B MECTHOCTH,
NnooYepEéAHO HABOAWMTCH HA NOMELEHHLIE HAa HUX peikwn. [opu-
FOHTANBHBIA NyY EM3MPOBaHWA OTCEKAET Ha 3TWUX pelkax asa oT-
Cc4ETa, pasHoCTb MeXAy KOTOPLIMWA W NPEACTaBUT WCKOMOE npe-
BhILLEHWE MEXAY 3TUMMK Toukamu (petansHee ob atom B Cneayio-
uiei rnase).

Tenepb, konnerw, o Gonee cnoxHoMm npubope, KOTOPBIA Ha-
3bIBAETCH ANEKTPOHHLINA TaxeomeTp (puc. 33).

3aeck cneayeT NOAYEPKHYTL: NPKU KapTorpadupoBaHun MecT-
HOCTKW CerogHa regfes3sucTsl BCerg MMpa WMCNone3YT SNeKTPOH-
HbIl TAXEOMEeTP, KOTOPLIA NpM M3MEPEHWM NO3BONAET B KOMNbIO-
TEPHOM BMOE NONYYWTL HEOBXOAWMbBIE ONA W3rOTOBMNEHWS TONOr-
padMHECKOW KapThl NPAMOYronkHbie KoopawHatel X, ¥ u BbICC:Thr
H Touek MECTHOCTWM HEMOCPEACTBEHHO B NPOLECCE U3MEPEHWNA.

Puc. 33. 3nexTpoHHLIA TaxeoMeTp

MABAS

TPETbSl KOOPOUHATA,

WX ONPELEJIEHUE BbICOT
TOYEK SEMHOW NOBEPXHOCTHU

TpeTbs KOOpAMHATA TOYEK 3EMHOM
noeepxHocTu. CyuwHocTs, cnocobbl
M TOYHOCTb HUBENUPOBAHUS.
FeomeTpuuyeckoe HUBenuposaHue.
TpuroHoMmeTpuyeckoe
HUBENUpoOBaHue

MycTb BaMm pacckaxyT 3TH CTDOYKN:
Koopawu+xarts! - Ha nocry.,

Y7106 nokasarb B NPOCTPaHCTBE TOYKH,
Mei BbIOMpaem BeicoTy.

Wtak, yBaxaembie gamel MU rocnoga, Bel yxe 4éTko npeacras-
nfeTe, 4TO BCA reofe3n4eckas Hayka HaCKBO3b NPONWTAHA BbITA-
HYTEIMW B "Aanékoe nanéko" Kpaco4HbIMM CUMBONAMU Koopawu-
Hat X n Y. B KOHE4HOM UTOre no aTuM KOOpAWHATAM, Nonyyae-
MbiM NO Pe3yALTATaM U3MEPEeHWA YIrNoB W DACCTOAHWIA, HAHOCSITCR
CUTYaUuMOHHbLIE TOYKM MECTHOCTH Ha Bymary, COBOKYNHOGThL KOTO-
pbIX, nocne onpepenéHHeIX Npoueayp, Npespawaet Habop 3Tux
TOYEK B KapTy. OAHaKO 3NeMeHTLl CUTyauuu (AOoporu, aaaHua,
MOCTR!, MHXEHEDHBIE COOPYXEHWS, PeKu, neca U T.4.) ABNSTCS
BaXHeWWel, HO He EAWHCTBEHHOW XapakTepPUCTUKON OKPYXaio-
Liero Hac HarypHoro navawadTa. MNpupona naobunyer Takxe He-
POBHOCTAMM W M3PE3AHHOCTLIO (POPM 3EMHOI NOBEPXHOCTHU, pas-
NA4HAWKWMKCH CBOWUMK 0YepTaHUAMK W pasmepamu. Bcé mHoro-
o6pasve 3Tux GOPM NPUHATO Ha3bIBaTh CNOBOM pensed, KOTo-
POE NPOMCXOOWT OT NATUHCKOro cnoea relevo - nogHumate. Beipa-
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3uTb rnyBuHY W PasHoOBpPa3ve STH CambiX NOAHATHIA TONLKO ABY-
M KoopauHaTtamu X M Y NpocTo HE NPEeACTaBNAETCA BOSMOKHEIM,
MoaToMy, XOTWM Mbl 3TOIMO MAK HE XOTWUM, Y HAC NPOCTO HET Apy-
roro BeiXxona, kag, QONoOAHWUTENBHO K M3MEDEHWID YINoB W paccTo-
AHKIA, BEECTW B re0fe3n4ecknii obuxod TpeTee U3MepeHue, Tex-
HONOrKIO0 NPOW3BOACTEA KOTOPOro Mbl HA30BEM HUBE/THDOBAaHH-
em. ¥ TOYHO Tak, KaKk No U3MEPEHHLIM Yrnam M paccToaHUAM Mbl
BLIYMCNAAW KOODOWMHATH X 1 Y, No pe3yneTaram MamMepeHHslx npe-
BbILEHWA B HMBENWPOBAHUK Mbl Byaem OnpefenaTs TPeTbLID KO-
opavHaTy H, KOTopyio Ha3oBEM BbICOTOMH TOYKM 3@MHOI NMOBEPXHOC-
TH. WiTak, Teneps Mbl onepupyem Tpemsa koopauHatamu X, Y, H,
onpeasnsoLLIMMKY NONOXEHWE paccMaTpyreaemMoil ToukK. W He Hapo
BbiTe BENWKUM MaremaThkom, 4ToObl 3aKN04YMTh, YTO TPW KOOP-
OWHaATEl ONPenenanT NonoXeHe TOYKHN He Hda NNOCKOCTKU, 2 B Tpéx-—
MEPHOM NpocTpaHcTee. NMPUMEHUTENEHO K MECTHOCTH OTMEYEH-
HOE MONHOCTBIO COOTBETCTBYET AENCTBUTENLHOCTI. A Kak xe DbiTb
C kapToi? Begbk KapTa ecTb HE 4TO MHOE, KaK NNocKoe naobpaxe-
HWME MECTHOCTH, W NPEACTABWTL NONOXEHME TOYKW, U3MEPEeHHOW
Ha BeplwuHe JBepecTa, Ha kapTe B NPOCTPaHCTBEHHOM u300pa-
KEHWUM HEBO3MOXHO. W © 3TWM TPYOHO HE COrnacurbcs. Tem He
MeHee, Buixon 6bin HaitneH, u pensed ctanu nsobpaxaTs Ha Kap-
Tax C NOMOLUbIO ropwaoHTanei. Panee (cm. rnasy lll) Bein pac-
CMOTPEH METO/, NPOBEeAeHWA ropudoHTanein. Ho kak Dbl TaM HX
Bwino, ana wacbpaxeHws penseda Ha kapTax, [Aa W Ons MHOTWX
APYrux Lenei msl NpocTo o6a3ansl onpeaensaTs BuICOTel H Tovek
3EMHO NOBEPXHOCTM.

Mpexne Bcero, AasaiTe 4ETKO ONPEAenumMca, 4T0 Mbl NOHKW-
Maem Nnog BLICOTOW TO4KW. C reoOMeTpUYecKoi TOYKW 3peHUA Bbl-
cOTa ABNAETCS NepneHanKyNapomM, ONyWeHHLIM ¢ TOYKW, Haxopnn-
LWeiics, HaNnpWMER, Ha BbICOYaNWEeNn BEpPWMHE KABKA3CKWUX rop Ha
Snebpyce. 3aeCb ¥ MATPOCOB, T.€. Y BAc, NODE3HLIX, HET BONPO-
coB. Ho rae e HaxopuTCcs OCHOBaHWE 3TOro nepnedaukynsapa?
Bort B8 4ém BONPOC, NOYTH, Kak y Famnerta. TPyAHO cka3aTk, 3Han
nu FamneTt, a BMecTe ¢ HUM Bunesm LWekcnup, rae HauwHaeTcs
3TOT NEPNeHAMKYNap. A BOT Bbl, 4aMbl M TOCNOAE, HABEPHAKA 3Ha-
ere. [la, KOHEYHO Xe, Ha ypoBHe MopA. M euwe oguH BOMpoc, Ha
ypoBHe kakoro mops, KpacHoro, Yéproro unu Cpeausemtoro? A
COBCTBEHHO, KaKan pasHULa, MOpe, OHO, TOBOPAT, U B MUNon Ad-
puke - mope. Okassigaetce B Espone, B ABCTpanuu u B TOW Xe
Adpuke MOps pasHble, HE C TOYKW 3PeHWs LiBeTa MOPCKOW BON-
Hbl, @ OTHOCWTENLHO YPOBHA. 34eCh Camoe BpemMsa 3aMeTuThb, 4TO
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B TEOPETUYECKOM NNaHe nosepxHocTe Muposoro okeaHa v coob-
LWAWWXCH C HAM MOPEeR NPeacTaBNRiOT NOBEPXHOCTE OOHOrO
YPOBHA, BLICOTA KOTOPOro pasHa Hynio. Ho 3To oTHOCUTCH K cny-
4awo, korga Mupoeoil okeaH W BCe MOPS, BXOOALWWE B HEro, Haxo-
OATCH B COCTOAHMW NONHOMO NOKOA W paBHOBECHA. A cny4ai aToT
MMEET MecTO ObiTb TONLKO B Teopuu. Kpurteprwem MCTHUHBLI, Kak
WM3BECTHO, ABNAETCHA TOMBKO NPAKTWKA. A Ha NPaKTUKE CYLUECTBYIOT
NpWNWBLl U OTAKWELI, aTMOC(EPHOE RABNEHWE, BETEp, OCAOKM,
OKeaHW4YecKWe TeYeHna, MaTepuKoBLIA CTOK BOAL! W T.4. [NMoaTtomy
YypOBEHL MOPSA ABNAETCH NOCTOAHHOR BENWYWMHOW TONLKO B rNO-
bansHO-TEOPETWYECKOM acnekTe, W NoaToMy B KaXOoW cTpaHe
BbiGMpaloT CBOE NoKanbHOe MOpEe, B KOTOPOM OT HEKOro "mapke-
pa” no OTBECHOW NWHWKW K BAHHOW TOYKE M3MEPRIOT BEICOTY, Ha3kl-
Baemyio aGCONTHOW BLICOTOM AAHHON TOYKWU 3EMHOR NOBEPXHO-
ctu. B Pocowm Takkum "Mmapkepom” asnaeTtca dyTwWTOK, Npencras-
naoLwmii coboii rOPU3OHTANBHYIO YEPTY Ha MEAHO NNacTUHE, KO-
Topas QUKCHMPYET MHOMONETHWA ypoBeHb MopA. [ae xe HaxoauT-
cA aToT pyTwTok? B Poccuuy, B ceBepo-3anaaHoi eé 4yacTu Haxo-
autea bantuiickoe mope, B HEM - DUHCKKWIA 3anuB, Ha Bepery aToro
zanuea pacnonoxed ropog KpoHwrtaar. Tyt npoxoanTt O6BoAHOK
KaHan, Yepes KoTOopbli NepekuHyT MocT. B onopy aToro mMocTa u
EMOHTUPOBaHa yKa3aHHas MenHan NnacTvHa, OT rOpPU3oHTaNLHOM!
4YepThl KOTOPOA 1M OTCYMTLIBAIOT a0COoNTHLIE BLICOTH B Poccun, a
cCUCTEMAa 3TKX BLICOT Nony4Yuna HaasaHwe Bantuitckoi. Moanucan-
Has Ha kapte 5642 m BeicoTa Inebpyca 03HavYaeT paccToaHWe,
W3MEPEHHOE N0 OTBECHOW NMHKUKW OH Hyns KpoHwTaaTckoro gyr-
LITOKA 00 CAMOIA BRICOKON TOYKM 3TOW rOPHOM BEPLUIKWHBI.

Ecnw paHee akUeHTWPOBANOCkL, YTO KOOpPAWHATH To4Yek X U Y
HEe M3MEPAIOTCH, @ BLIYWMCNAIOTCA N0 MAMEPEHHLIM YyrnaMm M pac-
CTOSHWAM, TO W TENEPL N0 aHANOrMK MOXHO CKa3aTh, 4TO BLICOTHI
H To4ek 3eMHOIN NOBEPXHOCTM TOXE HE MBMEPAINTCH, a BhlYncna-
IOTCA N0 M3MEPEHHBIM NpesbileHmsM. TpeBbilueHMeM Mol Bygem
Ha3blBATb PA3HOCTE BLICOT U3MEDAEMBIX TOYEK WK OTBECHYIO Ni-
HUIO MEXAY 3TUMK TOYKAMMW, NOKA3LIBAIOLWYI0 HACKONLKO OAHA M3
TOYEK BbILUE WU HWXEe ApYroW. MaMmepeHwe npeebilwedmii npo-
WM3BOOWTCH ABHCTBUEM UMK U3MEPUTENLHOW TEXHONOIrMEW, Ha3bi-
BaemMmoil HueBenupoeanuem. Mo MeTogaM U3MEepeHWs HUBENUPO-
BaHWe AenNUTCA Ha reoMeTpuyeckoes, TPMroHOMETPUYECKoe U 6a-
pPOMETPUYECKOE.

CyTk reoMeTpUYeCcKOro HHBENMMPOBaHWA 3aKNI04YaeTCH B onpe-
AeneHun NpessllleHna Mexay ABYMA CMEXHLIMIW TOYKamK C no-
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MOLLBIO TOPM30HTANBHO HANPABNEHHOTO Ny4a OT 3PUTENLHOW TPY-
6bl NPMBOPa Ha HUBENWPHBIE PelikK, CTORWME B 3TUX TOYKax. U3
BCEX BUA0B HUBENUPOBAHWA OHO CAaMOe TOMHOE, C NOMOLLbIO Cne-
UMANLHBIX METOAWK W COOTBETCTBYIOWMX NPpUDOPOB ero TOYHOCTE
MO¥XET QOCTUraTh AECAThIX A0Nel MunnuMerpa. HecMOTPA Ha Bbl-
COKYIO TOMHOCTb, HEOCTATKOM reOMeTPUYECKOro HUBENMPOBaHNA
SABNFETCH KOPOTKAs ANVHA BM3MPHOIO Ny4a, T.e. HEBO3MOXHOCTb
onpegeneHns NPEBLILEHNUS MEXAY TOYKaAMW, HaXoAAaUWMMNCH Ha
3HAYWTENLHOM YAANneHuK Opyr oT Apyra.

B oTnn4mMe oT reoMeTpPUHeckoro TPHroHOMeTpuYyeckoe Huse-
AMPOBaHME BLINOMNHAETCH HAKAOHHLIM NIY4OM rEe0Ae3vu4eckoro
npubopa. OHO OCHOBAHO Ha WCNONL3OBaAHWW TPUTOHOMETpUYec-
KOOI 232BUCHMMOCTM MexOy ONpeaensieMbiM MpesbilueHrnem U u3-
MepaeMbiMK Yyrnom HaknoOHa BU3IWPHOro ny4a paccTofHWEM
MEXOY HUBENMPYEMBIMKM Toukamu. Mo cpasHeHWIo C reomeTpu-
YECKUM TPUrOHOMETPUYECKOe HWBENWpPOBaHWe MOXHO NpoW3BO-
OWTb HA BonbluMe PacCTOAHWSA, HO OHO YCTYNaeT eMy B TOYHOCTH,
AOCTUrasi BENMYKUH, PaBHbIX HECKONBKMM CaHTUMETPaM.

HauBonee ynobHO B NPOV3BOACTEE M3MEPEHUA BapomeTpu-
yeckoe HuBenuposBanme. OHO BHINOJHABTCA C NOMOWBIO Bapo-
MEeTpoB, AeliCTBUE KOTOPLIX OCHOBAHO Ha W3BECTHOW 3aBUCUMOC-
™ Mexay atMocdepHeiM AaBNeHWEM W BLICOTOA Hal YPOBHEM
mops. MNpu 3TOM BUAE HUBENWPOBaHWS NO W3MepeHHuim Gapo-
METPOM BeNnWYMHam aTMochepHoro AasfeHns B ABYX TOYKax on-
peaenseTcs NpesbileHne Mexay Humu. CneanyeT, Tem He MeHee,
OTMETHWTb, YTO HACKONLKO BapoMEeTPUYECKOe HMBENMPOBaHWE Npo-
CTO B UCNOJSIHEHWM, HACTONBKO OHO W HETOYHO. Ownbkn GapomeT-

Ypolers Ypoldens M
oo b
Puc. 34. TeomeTpuyeckoe HUEENMPOEaHHE
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PUHYECKOro HMBENWMPOBaHWS KONEDNIOTCA B METPOBOM OMANa3oHe
K B cpeaHem gocturamTt 1-2 M.

PaccmMoTpuMm NPUHLMNE FTEOMETPUHECKOr0 M TPUIOHOMETPH-
4YECKOro HMBENMPOBAHKUA B PACLUMPEHHOM pakypce. HayHéwm ¢ reo-
METRMHECKOID HUBEMMPOBAaHMS.,

Ana atoro obpatumca k puc. 34, a. Ha HEm naobBpaxeHsl nge
TO4KKM 3emHOR noeepxHocTu A n B. MNpeanonoxum, 4To BeICOTA
O[HOW U3 HWX H, M3BECTHA, a BLICOTY ApYroW H, cneayet onpege-
NuTeL. Hageaém NooyepénHo apuTensHyio Tpyby HUBENUpa Ha peii-
KW, HaxopsaWwnecs B paccMmaTpueaemeix To4kax A n B. HueenupHas
peika npeacrasnaet coboil AePeBAHHYIO UK aNIOMUHWUEBYIO TPEX-
WNKA HETLIDEXMETPOBYID NUHEKY, Ha KOTOpYK B Buae Kybukos
HaHEeCeHbl GaHTUMETpOBbIe aeneHus. Jly4, ucxoaswmnii ot TpyGsl
HUBENWPA M SOCTUraIoWKii NOBEPXHOCTW PEBK, NPeacTaenaeT co-
60l rOpU3OHTANEHYI0 NUHWIO BU3MPOBAHWS, NapannensHyio ypo-
BEHHOW NOBEPXHOCTM, T.€. YPOBHIO MOPS, OT KOTOPOro Mbl OTCHN-
ThIBAEM BbICOTH. B 06bekTHMBE 3pUTENLHONR TPYDEl Ml OTHETAWBO
BWAMM MECTO NoNnafaHMa aT0ro nyya Ha peiike. Bcé, 4To Ham oG-
TaéTtcH cienath, 3T0 M3MePUTE PaccToaHus a v b (oTcUéTel No peii-
Kam) OT Hynsi peexk A0 MecTa Nepeceyv4eHus WX BU3MPHLIM Ny4OoM
Hueenupa. B aTol npocToi npoueaype BCA CyTh MeToaa. A Aansb-
e NPOoCcTan, MOXHO CKasaThk, LUKONLHAsA reometpus. Moartomy K
cnocob HWBENMPOBAHWA Ha3blBaeTcA reomerTpuyeckum. fla v B
camom gene, NnocMoTpuTe elweé pas Ha puc. 34, a. U3 Hero cnepy-
€T, 4TO BbICOTA H, TO4KM B, KOTOPYIO MBIl OTLICKMBAaEM, pasHa

H,=H, +h, (30)

roe h - npeeeilieHne Mexay Todkamm A v B,
HeTpyaHo saMeTuTk, 410

a=b+h. (31)
OTkyna cnegyer, 4To
h=a-b. (32)

W takum obpasom, noacraenss (32) B HasansHylo dopmyny
(30), okoHyaTensHO NoAy4Haem
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H,=H,+a-b (33)

Hy 4To x, Opy3bs, MOXHO CKa3aTk, 4TO npuexanu. B nony4ex-
HOW npocToi gopmyne (33) 1 cMmbICA, W CYWHOCTB, W, BBIPAXaach
Gonee NPOCTPAHHO, KBUHT3CCEHUMA FrEOMETPUYECKOro HUBENMpPOo-
Banud, W, 4eiCTBUTENBHO, HET HWYEero npowe. B KOHe4YHOM WUTOo-
re, ytobbl NONY4YUTE BLICOTY ONPEAENAEMOR TOYKW, CNeayeTt K
BLICOTE UCXOAHOW (M3BECTHOMW) TOYKKW AoHaBuTe OTCHET a no 3an-
HEel pelke W BeIYECTbL OTCYET b no nepenHeil peike.

CneayeT OTMETUTbL OOMH HEManoBaxHbi WTpUX. Ha camom
Oene, 3To BOBCE HE WTPMX, a8 TOXE KBUHTACCeHUMs. Tak, 3akpbl-
Baem rnasa v skniovaem soobpaxeHve, He MOE, a sawe soobpa-
xeHwe, konnern, Npencragum cebe OYEHB KPYTOI CKNOH, HAa KO-
TOPOM Ha paccTosHum, ckaxem, 20 m mexay coboi HaxoaaTcs
OBe TOYKW, B KOTOPBIX MOMELULEHE TPEXMETPOBRIE PEKK, 8 HuBe-
NP HAXOQUTCA NOCPeanHe Mexay HumK. Yron HaknoHa HacToNb-
k0o DONbLLUOH, 4TO NPY HEWMBMEHHOW FOPUI0HTANEHOW NMHWUK BU3K-
pPOBaHWA HUBENUPA, NPW B3TNSAE HA 3aAHION PEAKY MBI YBMOMM
He peiky (Ny4 BM3WpOBaHWA NPOWAET HAMHOrO Bhllwe), a ¢gpar-
MEHT nasypHoro Heba. Mpwu B3rnage Ha nepeaHIol peiky (u3-3a
KPYTM3HbI CKNOHA NY4Y BM3WPOBAHWA NPOWAET HWXE PEWKW) Mbl
yBMOWM B none 3peHus Tpybel Tonkko 3emnio. Yrto xe aenarb?
CyliecTByiOT ABE ONUMKU: 3AKaHYMBATbL W3MEPEHWA W WATW NUTb
NWBO, ECNW, KOHEYHO, Bbl HAWAETe B ropax, B Taiire wnu Tysape
nuBHOR napék. Wnu (aTa onuus npeacrasnaeTca Hanbonee onTu-
MansHOW) YMEHbIATE PACCTORHWA MeXOy ToYKamu 40 Tex nop,
noka B none apexns Tpybbl HUBENWPA Bbl HE YBWAWTE Kak nepe-
OHIOIO, TAK U 3a0HI0I PEeKkn.

W HanpacHO Bkl OyMAaeTe, yBaXaeMbele Aamel W rocnoga, 4to 8
NPOCTO TaK 3acTasui BAc HANPAYLCA W AAN KOMaHAy BKNIOYMTE BO-
obBpaxeHne. Coenan aTo A TONLKO ANS TOro, 4rofbl Bbl YACHWIMK,
4TO NpOW3BOACTBEO reoMeTpyyYecKoro HMeBennpoeBaHna orpaHuye-
HO AUCTaHUWOHHBIMKW NpeasnamMmm, ocoBeHHO Ha MeCTHOCTHW CO 3Ha-
YMTENLHLIMK yKNoHamK. M ecnu Bel, konneru, abeTparwpyerece ot
KHVXHOWA CTPaHMLUb!, Ha KOTOPOR CeilYac HaxoguTech W, CHOBa BKIO-
yne soobpaxkeHve, NepeHecETech Ha CKIOHLI 3aCHEXEeHHOro IAnb-
Gpyca, TO, NOBEPLTE, HUKAKOrD BOODPaXeHWs He xBaTuT, 4ToOkI
NPENCTaBWTL, CKOMNBKO CTOAHOK HUBENUPpA CneayeTt caenars, 4100
M3MEPWTL BLICOTY 3TOM Bhicwwe Touku Eeponsl. HasepHaka, v 310
npu camom rpyBom nopcyére, KONUHECTBO TakuX CTOAHOK (B HUBE-
NNPOBAHWMW WX HA3LIBAIOT CTAHLUMAMMK) COCTABWNT HE MEHEE HECKO/b-
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Kux TeicaY. [asaiite npegcrasum cebe, 47O Mbl HAYanwW Oenath Ta-
koe HMBenuposaHme. Camo coboi pasaymMeeTcs, 4TO Y MEHS NPOCTO
He xBaTuT Bymaru, 4yToBbl NOKasaTh TaKoe KONWYECTBO CTaHUMiA
HUBeNMpoBaHua Ha vepTexe. OpgHako 4ToBBl NOHATL OWUHAMMKY
npouecca M3amMepeHnii, OrpaHM4MMCa TOMBKO TPEMSA CTaHLMAMIA (puC.
34, 6). M onaTb NpocTan reoMeTPUA, HACTOMLKO NPOCTas, Y4TO OCMe-
NOCk NPUBECTU BLIBOM KOHE4HOW dopmynsl 683 KOMMEHTapues,
BCE NpoCMaTtpyBaETCA M3 PUCYHKA,

H,=H, +h (34)
h=h +h,+h, (35)
h,=a,-b,  (36)
h,=a,-b, (37)
h,=a,~b, (38)
Hy, =H, +(a, +a,+a;)=(b +b,+b,) (39)

JKCTpanonMpys CyMMbl OTCYETOB NO 3adHeil U nepeaHei peii-
Kam Ha KONMYecTBO CTaHUuWi, paBHOE N, OKOHYaTeNBHO nony4um

Hy=H,+Y io(a,-b). (40)

CnepoeartensHo, korga peys MAET O HUBENMPHOW Uenoyke (B
reonesun aTo NPUHATO HA3bIBATL HUBEAMPHLIM XO40M), KOTOPYIO
Mbl C BaMK Cei4ac ycnewHo paspewwnu, To AN onpegeneHus
BLICOTLlI KOHEYHOW TOYKW TAKOro HUBENWPHOro xoaa HeoOxooumo
K M3BECTHOW BbICOTE Ha4yanbHOM TOYKKW NPUNAKDCOBATE CYMMY pas-
HOCTEA OTCHETOB NO 3aaHeil U NepPeaHeiR perkam.

Coecem Hennoxo OwiNo Obl BUE Pa3 HANOMHWTL, Y4TO FrEoOMeT-
puYyeckoe HUBENWpPOBaHME NPOM3BOAWUTCSH FOPWM3OHTANLHLIM Jiy-
4OM, UCXOAALLWM W3 3PUTENLHOR TPYOLI HUBENWUPA, Npu 3ToM TpyGa
nprubopa MOXET NEPEMELLATECA TONMBKO M WCKNIDYUTENBHO B ro-
PU3OHTANLHOW NNOCKOCTU. TDHUIOHOMETPUYECKOE HUBENNMPOBAHHUE, K
KOTOPOMY Mbl NIABHO NEPEXOAMM, NPOU3BOANTCH TECAONUTOM MNK
3NEKTPOHHLIM TAXeOMEeTPOM, 3puTensHas Tpyba koToporo epaila-
TCH KaKk B rOpW30HTaNLHOW, TaK U B BEPTUKANLHOW NNockocTy. B
OTAKWYKME OT reoMeTPUHYECKOro HUBENWMPOBaHMA, Mkl MMEEeM BO3-
MOXHOCTE, NOAHMMARA WK onyckas Tpyby npuGopa, HaesecTu eé
Ha noboe MECTO peilkn MNK oTpaxaTens (B ciyyYae npuMeHeHns
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ANEeKTPOHHOro TaxeomeTpa). JocTuraeTcs 310 NOCPEACTROM YXe
HAKNOHHONO BU3WMPHOro ny4a. Bel MrHOBEHHO NOWMETE 3TO, Bbl-
NoOAHAR MO0 KoMaHay: "BHumaHue Ha pyc. 35",

BCcrnomHMM, 4TO [NA HAXOXOEHWA BHICOTHI TOYkM B, B cooTReT-
creuu ¢ hopmynoi (34), Ham HEOBXOAMMO K U3BECTHOM BLICOTE TOYKM
A 00BaBWTh, HEM3BECTHOE MNOKa, NPEeBLILEeHNE MEX Y ToYkamu A K
B. Via reoMeTpHYECKUX NOCTPOEHWIA (puc. 35), BuITekaeT, 4To

AJ+CL=KB+BL. (41)

W3 npamoyroneHoro TpeyronsHuka JLC cnegyer, 4to

%ﬂanv. (42)

Otciopa
CL=]C-tanv . (43)

MoacTtaenas (43) B (41) u npuaepxuBance 0603Ha4eHUA puc.
34, nony4um

i+S-tanv=h+V. (44)

M B OKOHYATENLHOM BUAe npesbileHve h onpepenuTca U3
BhIpaxeHua

Puc. 35. MpUHUMN TPUrOHOMETPHYECKOrD HWBENWUPOBAHWA
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h=i+S-tanv—V. (45)

rae i - soicota npubopa; S - ropusoHTaNbLHOE NPONOXKEHWE HAKNOH-
HOro paccTosHma JL; v - yron Haknoda; V - BbICOTA BU3WPHOIA uenw.

Peaiome: 4T06B NONY4YUTE NPEBLILLEHUE MEXY TOYKAMK A 1 B
METOAOM TPUrOHOMETPWUYECKOr0 HUBENUPOBaHWUS, CreayeT name-
pUTL (pyneTkoi) seicoTy npubopa, U3MEPUTL rOPU30HTANLHOE
paccTosHWe S, U3MEePUTL Yron HaknoHa ¥, M3MepuTh BLICOTY Kaca-
HWS HakNOHHOro nyya npubopa Ha peike (C NPUMEHEHWEM TEeo-
ADNINTA) UNK Ha OTpaxaTene (Npy UCNoNb30BAHWW 3NEKTPOHHOro
Taxeomerpa).

MHTEpnperaumns: NCnonb3ys METOO TPUrOHOMETPUYECKOro HU-
BENMPOBAHMA ANA W3MEPEeHWA BbICOThl BbILLUEYNOMAHYTOro rop-
HOro ucnonuHa 3nebpyca, Teneps HeT HeoOXoOMMOCTW AenaTh
HECKONBKO TICAY CTOAHOK Npubopa, kapabkanchk C HAM Mo HENpW-
CTYMHbIM CKanam W NegHukam, kak aTo BeINONHANOCE NPW reoMeT-
PU4ECKOM HUBENMpoBaHuK. MpocTas TpUroHomeTpuyeckas Gop-
Myna B NPUHLWMNE NO3BONAET HAM ONPEfennTh BbICOTY 3TOR BEp-
WWHBl C TOYKK, rae YCTaHoBneH npubop. UMEeHHO MeToaOM TpH-
FrOHOMETPUYHECKOrD0 HMBENWPOBaHWA WHOMWCKWIA reoaesuncT Pan-
xanat Cvkagap 8 1852 roay uamepwn BoicOTy 3BepecTa, Noay4us
OTMeTKY - 8839 m. B 2005 roay kuTaiickMe reoaesncTsl M3Mepunu
3TY Xe YHWUKanbHY0 BepLIMHY CMYyTHUKOBLIMKM MeTogamm GPS,
BbICOTA DBEpPecTa no ux AaHHeiM cocTtasuna 8844 m. PasHocTb no
BpeMeHu B 150 net co scemu, NPOMCXOAALMMK 32 3TOT Nepuon
TEXHUYECKUMU PEBOMIOLMAMKN U TEXHONOrMYECKUMI NepesopoTa-
MU, COCTAaBWNE PasHOCTL U3MEpeHuid Bcero 8 5 meTtpos. Bort Ta-
KO¥ A0BOA B NONL3Y TPUrOHOMETPHUYECKOrO HUBENUPOBAHUA.

BCE&, neaw v pXeHTNbMEHB!, NPUeXanu, KaXeTcs, BAaNW noka-
3anncb KOHTYPLI Cneayoleid cTaHuMK, K KOTOPOA Hal reonesu-
HeckWW noesn, Npoaonxkas CBOE HEeTOPONNMBOE ABWXEHWE, He-
YKNOHHO npubnuxaercs.
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IMABA 6
TOMNOrPA®PUYECKAS
CbEMKA MECTHOCTHU

NMoHsTue o KaptorpaduposaHnm
u Tonorpadn4ecKon ceémke.
Buabl Tonorpapuyeckux CbEMOoK.
HasemHnasa Tonorpadpuyeckasn
cbémMmka. AspodoTochEémMKa

BeiBaeT TRYAHO NPK TONOCLEMKE,
Ho Bcé, 4To BUAMM, HAHECTH
Hnsa sac, rpaayilmMe noToMKH,
Ha kapty martyiuku 3emnu.

M3 okoH Hawero noesna, Aoporve KoONnerun, yxe Xxopowo npo-
cmarpusaeTcs GPOHTOH BOK3ana, kK KOTOpoOMY Mbl Noakesxaem. Ha
HEM KPYNHbIM KYPCUMBOM BbiBEAEHO CNOBO "CbEMKA", BLIXBA4YEH-
HOE W3 3aronoBKa 3ToW rnaebl, B KOTOPOW OHO O0OMWHWPYET Kak
knioveeoe, Bonsiue TOro, B regfe3nn aTto CAOBO ABAAETCH Yy3N0-
BbIM W, Cneays Hawei XenesHoaopoXHOW anneropum, Aaxe mMaru-
cTpansHeiM, CamMo CNoBO CLEMKA O3HAYAET NPOLECC CO3AaHMA Ka-
koro-nubo uaohpaxeHns. KMHOCBEMKA, HANPUMED, NPEeAYCMaTPKW-
BaeT co3naHue n3obpaxeHns Ha aKpaHe KMHOoTeaTpa, a BUu1eochemka
- H2 MOHUTOPE KOMMNBIOTEPA M TENECHEMKE - HA 3KpaHe Tenesn3o-
pa. Mbl xe ¢ Bamu, gamsl W rocnoaa, He3amenUTeNbHO HauHEM
oBcyxaarte BONPOCH!, CBA3aHHLIE C NPOW3BOACTBOM TOnorpagu-
Yeckoi ceémin. 30eCk B ponn cybbekTa (n3obpaxexune) BeicTyna-
€T MECTHOCTL, a Ponk 06BLeKTa (3KpaH) BLINONHAST Tonorpadguyec-
kas kapTta. Noatomy 1 cbEMKa HaseieaeTca TonorpaduYeckon, Ho B
Ka4yecTBe CUHOHMMA BbILIECKA3aHHOrO0 MOXHO nopobpaTe CNOBO
kaprorpagupoBaHue. XOTH, ecnu yx ObiTe CTPOrMM A0 KOHUA, TO Kap-
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TorpacdposaHne ecTk COBOKYNHOCTE NPOLECCoB, METOA0E W Tex-
HONMOTWiIA CO3AaHWs KapT. A Tonorpaguyeckas cbémMka - 3To Komn-
neke reonesndeckux paboT, BLINONHAEMbIX C UENbIo Nony4eHus
kapThl. B uém 3neck, coBCTBEHHO rOBOPSA, COOTBETCTBME, @ B YEM
HecooTeeTcTeMe? Cneaya YeXOBCKOMY NPUHUMNY "MBICIAM WWPO-
K0, a cnosam TecHo", Byaoy npenensHo KPaTok W nossonio cede
chopMynMpoBaTe pesiome Beero Asyms npeanoxedmamu. Coot-
gercTeue, T.e. ofwee B TOM, 4TO KakK kapTorpaduposaH1e, Tak KU
Tonorpadu4eckas CbEMKa peLaT OaHy W Ty Xe 3agaqy: co3gdarb
kapty. A HECOOTBETCTBUE (pa3nuyne) B TOM, ECNK ChEMKA eCTb He
YTO MHOE, KaK NMPOUEct M3MEPEHWA ANA CO3AaHWA KapThl, TO Kap-
TorpaduposaHne ABNseTcA noHaTHeM Gonee 000OLLAIOWMM, BKTIO-
yalowmm B cebsa U TeXHONOrMYEeCcKUe NPOoUEeCccs No NPOU3BOACTBY
KapThl HA OCHOBE Pe3ynLTaToB N3MEpPEeHN.

B KOHEYHOM WTOre, KONNeru, AymMaio, 4To HacTano spema 3a-
BepLWAaTh MO& TO NU NUHIBUCTUMYECKOE, TO N QUNONorv4eckoe
WccnepoBaHue CNoe kaprorpadmposaHuwe u Tonorpaduyeckas
CbhEMKA W IKCTPEHHO NEPERTHU K MX TEXHONOIM4ECKOMY OCMbICAK-
gaHuio. MTak, HaurHaem. Pasnuuaior Tpy BuAa Tonorpaduyeckoit
CLEMKM: KOCMWYECKad CbEMKa, aspodOTOCLEMKA M HA3EeMHas
CchEMKa. Hawe 3HaKOMCTBO C MeTofamin Chémkn Byaem nNnponseo-
OWTE OT aanékoro k Gnuakomy: ot 3aobnayHeix Hebec, rae, roeo-
pAT, npa4Yetca BeesblwHWiA, A0 HaweR ronyboiA nnaHeTsl, poan-
MO KOpMUNKUEl 3emnu. Takum oBpa3om, BHUKAEM B NoHATHE
KOCMMWYECKARA ChEMKA.

Kocmuyeckasn ChEMKA - 3T0 CbEMKA 38MHOW NOBEPXHOCTH, NPo-
M3BOAMMAR C KOCMUYECKUX NeTaTensHsIX annaparos, obopyaosanx-
HbIX CneuuansHoit doTorpaduHeckoi, paauonoKaunoHHoOM, cka-
HEepHOoIi U ApYroW annapaTypoii, NOCPEeACTEOM KOTOPO nony4anT
kocmMudeckve cHumMgu. Monyderne oBWWpHON MHdopMaunK O 3em-
HOI nosepxHOCTH obecneynsaloT kak BECnUNOTHBIE KOCMUYEC-
KMe annaparts!, YCTAHABNWMBAEMbIE HA WCKYCCTBEHHBLIX CMYTHUKAaX
3eMnu, TaK U C NUIOTUPYEMLIX KOCMUYECKUX kopabnei munm ¢
NUNOTUPYEMBIX OpBUTANBHBIX CTaHUWIA. Tak, Hanpumep, B Poccui
chEMKa 3eMny Npon3Boaunacs ¢ opbuTansHoi cTaHuumn "Mup”, a
8 CLUA - ¢ nUnoTHpYeMbIX kKocMuyeckux kopabneit cepuu "LartTtn”.
BeicoTa opBWT, OTKYAa NPOW3BOAMTCA KOCMUYECKan CLEMKA, B 3a-
BUCUMOCTI OT MacluTaba W Apyrux pasnuyHbix GakTopos cocTas-
naeTt or 150 go 1000 km. W ew@ HeobxoanMmMo OTMETUTE, 4TO KOC-
MMWYECKaH CHLEMKA BRINONHAETCH, KaK NPaBMNo, ANA CO30aHua KapT,
MOKPLIBAIOLWMX OrPOMHBIE TEPPUTOPUN 3EMHOI NOBEPXHOCTH.
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A Teneps CAYCTUMCH Y4yTh NMOHWXE W ONPeaenumMca C NOHATUEM
aapodoTocLEMKA. A3podoToCkEEMKOI HabiBaeTcs goTorpadgrposa-
HWE 3eMHOW NOBEPXHOCTH NPKW NOMOLLM aspodoToannapara, ycra-
HOBNEHHOro Ha BopTy NeTaTensHOro annapara (caMonéT, BepToneT
unu anpuxabne). PoTorpaduposaHue npn asapodoToCLEMKE NPo-
M3BOOWTCHA C BbICOThHl OT HECKOMLKMX COTEH METPOB A0 Lecar-
KOB KWNOMEBTPOB. A3poChEMKA NPOU3BOAWTCH, KakK NpaBwno, korga
nnowags cHuMaemoro yyactka npessiwaer 500 rekrapoe (=2,2
KMx 2,2 kM), a2 macwTab narotosnaemoi kaptel menede 1+5000.
Kak npaswno, aspodoTOChEMKE OXBATHIBAET TEPPUTOPUM KPYMHBIX
HacenBHHbIX NYHKTOB WK ux YacTeil. MNockonsky aapodoTocLEMKA
COCTaBNAET BECOMYIO YACTh B COCTABNEHWW TONOrpadu4eckMx KapT,
4yTb HWxe obasatensHo Gonee NoAPOOHO NMO3HAKOMUMCH C TeX-
HONOrMYecKuMK ocoBeHHOCTAMK €8 NPOM3BOOCTEA.

HecmoTps Ha TO, 4TO KOCMOC KOCMOCOM, CAYTHWUKKW CNYTHUKaMMK
W CamMoneThl CaMonETamu, BeIHYXAEH aKUeHTUPOBaTh, APY3bS, 4TO
W HA CerogHsILHWIA feHb BCE-Taku caMmbuiM BOCTpeboBaHHbLIM OC-
TaBTCH Ha3eEMHBIF METoq Tonorpaguyeckoi cbémku. UTak, cnycka-
emca ¢ HeBec Ha Haly rpelHyIo, HO Takyilo PoaHY 3eMai u
HayMHaAeM BHMKATb B HAZEMHBIA MeTon coanaHwa kapt. MNMpexne
BCEro 3anoMHUM, YTO 3TOT METOA NPefycMaTpUBaeT KpynHoMac-
wrabHoe kapTorpadupoBaHne TeppuTopun. A kakne macwTabsl
NPUHATO Ha3blBaTb KPYNHeIMKM? MO CNOXWBLISACH rpajaumm - 370
cneayowme macwrtabel Tonorpadgmyeckux kapt: 1:5000, 1:2000,
1:1000, 1:500, a unoraa 1:200 v 1:100. HanomMHUM, 4TO 3TO Mac-
wrabel cooTeercTBeHHo B 1om - 50m, 1em - 20m, 1 cm - 10 m,
1em=-5m, 1em-2mulcm- 1M Yrobul Bel OPUEHTUROBANUCH
B HA3HA4YeHWW NepedvncneHHbix MacwTabos, OTMETUM, Y4TO KapThl
B macwTabe 1:5000, Hanpumep, CNYXAaT ANA COCTABNEHWA UHXE-
HEPHbIX MPOBKTOB CTPOWTENLCTBA KPYMHLIX FOPOACE M NPOMBbILL-
NeHHbIX 30H. A kapTel B macwTtabe 1:500 - gna cocTaeneHus re-
HepankHOro MAaHa y4acTKOB CTPOMTENLCTBAa W pabounx yepre-
KEH MHOrO3TaXHOW KANUTANbHON 3aCTPOWKKW C rYCTOW CeTLIO NOA-
IeMHBIX KDMMYHHK,BLI,Mﬁ. B wWCKmoYUTEeNbHBIX cny4yanx, KOrga Ha
HebBOonbLUMX YYaCTKEX BLINONHASTCH CNOXHOE WHXEHEPHOE WU NaH-
pwadTHOE NPOEKTUPOBaHWE LWAXT, PEAKTOPOB, 3NEKTPOCTaHUMA
W T.0., CBA3aHHOE C getanu3auveil pacrnonoxeHws CNOXHOro ne-
penNeTeHus Haa3eMHbIX 1 NOA3EMHLIX COOPYXEeHWA, Tonorpadu-
yeckylo CbEMKy npowssogsT B macwrabe 1:100. MNMpeacTtaebTe
cebe, 4TO B 3TOM MacwTabe NPakTUHECKW Kaxoblil MeTp MECTHO-
CTV NOONEXWT M3MEPEHUIO.
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Kak xe BbINONHAIOTCA 3TU U3MEPEHWUA NPUMEHWTENEHO K HazeMm-
HOMY MeToagy Tonorpadguyeckol cwemeu? MNoexanw. B kavectee
npuckasku - kpatkoe onpepenerHue. Mo HazemHoR Tonorpadu-
HECKOW CbEMKOIA NOHNMAETCA KOMNNEKC M3MEepUTenbHbiX pabor,
BbLINOMHAEMbIX HA 3EMHOW NOBEPXHOCTY, MO ONpeaeneHvio B3anm-
HOrO NONCXEeHWA TOYEeK MEeCTHOCTW, Kak B NNaHe, Tak M No skicoTe,
CnoBo B nnaHe, kak Bbl 4Orafanuce, 03Ha4YaeT onpeaeneHue Ko-
OPAWVHAT TOYEK, & N0 BbICOTE - BLICOTHLIX OTMETOK TOYEK Haj ypoB-
HEM MODSA B NDUHATOM CMCTEME BRICOT. Taknm 0Bpa3oM, BCE Cnox-
HOe, 3aBEPHYTOE MHOIO BHILE B XUTPOCMNETEHMS 3aYMHLIX CNOB,
cBOAMTCA K NPOCTOiN dhabyne, KOTOPYIO Bbl HEMEONEHHD NOCTHIHE-
Te: cybeTaHumeit unu 06LEKTOM USMEDEHWI ABNAIOTCH HE CaMK AOMa
[t coopy:»feunﬂ. HE TPAHCMNOPTHBLIE KOMMYHWKaLIMW, HE KOHTYPLI CElb-
CKOXO3AUCTBEHHBIX W NECHLIX YrOOWA, a TOYKK, COCTABNSIOWME W
Xapakrepuayloune BCE BhilenepeyncneHHoe. Mtak, apy3sa, Bbi
OCO3Hanu, 4To B NpUHUMnNe Tonorpadunyeckan chEmKa ABnaeT co-
Go¥i npouecc, CBA3aHHLIA, CKOpPee Aaxe, NPUBA3aHHBIA K naMmepe-
HWIO KOOPAWMHATHBIX W BBICOTHLIX MapamMeTpos COBOKYNHOCTW Xa-
PaKTepPHLIX TOYEK MECTHOCTM.

CyTb MeTOaa COCTOMT B ONpeaeneHn NPOCTPaAHCTBEHHOIO No-
NOXEeHWA TOYKKM MECTHOCTM, T.€. NONYHEHWH, B KOHEYHOM WTOre,
koopauHart X, Y v eeicoTel H kaxaoi Tpebyemoii Touku. [lns atoro
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Puc. 36. TaxeomeTpHYeckan chémka

87



C.H. Xomopoe. Mecfeada = 310 048Hb NPOCTO

uaMmepsemM paccTosHua d OT M3BECTHON TOYKW A Qo onpeaense-
Mbix Todek K v N, ropu3oHTansHsle yrasl B OT MCxoQHOro Hanpas-
neHws AB po HanpasneHwid Ha 3agaHHblie TodkM K u N »n Beptu-
KanbHBIA Yo v MEXAY 3TUM HanpasneHuAMK U roPU3oHTaNLHONW
NAOCKOCTLIO. Jns Toro, 4ToGbl BHECTH DE30roBOPOYHYI0 ACHOCTL
B Bawe, APy3bs, NOKa ewé He COBCEeM reoae3n4eckoe Noaco3Ha-
HUe, NONPOLLY BaC B3rAAHYThL Ha puc. 36.

Ha 3Tom pUcyHKe Mbl BUaKM TO4K K n N mecTHOCTKH, Koopau-
HaTkl ¥ BBICOTEI KOTOPbLIX, B KOHEYHOM WTOre, XOTUM NONy4nMThb. A
Tenepb npowy o6patnTe ocoGoe BHUMaHWE Ha To4k A n B, koTo-
PhIE TaKXe HaxoaqaTCH Ha MECTHOCTW Ha HEKOTOPOM OTAaneHnn OT
onpegensembix Touek K u N. lNpeanaraio cpasy AOrOBOPUTLCH, HTO
nonoxeHwe To4ex A u B Ha MEBCTHOCTW M3BECTHO. 3TO, ABNUCTBWU-
TEeNbHO, apXUBaxHo, kak mobun NucaTe B CBOE BPeMA BOXAb MU-
posoro rniponerapuara B. WU. JlenwH. U 370, Bhipaxaack G0XbUM
A3LIKOM, BOMCTUMHY HEoBX0auMOo, NMOCKONLKY HEBO3MOXHO onpe-
AENUTb NO3MUMIO W BLICOTY onpeaensemoix (HoBbix) Touvek Gea
TOYEK CTapbIX, KOTOPLIE Mbl HA30BEM UCXOOHLIMW. 3TW, TaK Hadbl~
BaeMble, MCXOOHLIe AW CTAPTOBLIE TOYKW XapakTepPU3YIOTCH ABY-
M$ BaXHEeHLWuMKY napameTpamu. Bo-nepesix, WX MECToOHaxoxae-
HWE M3BECTHO HA MECTHOCTHK (OHW 3apaHee 3aKperieHbl, CKamem,
weneiobeToHHbiMKM cTonbBWkamu). Bo-BTOpbIX, MX NOonoxeHue
onpeaengHo Ha KapTe, Tak Kak KOOpAWHATLl W BLICOTHI 3TUX TOYEK
anpuopu, T.e. 3apaHee, U3BeCTHLl. Takum 06pa3om, HanpaeneHue
AB Ha MECTHOCTW ONpPeneneHo ABYMA 3aKkpennéHHbiMW Ha Heil
Toukamun A n B. Ecnw, yeaxaemsle KONAErM, 3TO NOHATHO, TO, KakK
roBOpAT, gancbHeiwee - OEeno TeXHWKW, B Hawem cnyyae, peno
W3MEPUTENBEHOR TexHWkK, [a v B camom Oene, HeT HWYEero npo-
e, YeMm YCTAHOBWTL HA MECTHOCTW, Ha W3BECTHON TOYKE A anex-
TPOHHBIF TAXEOMETD W HABECTW €ro 3puTeneHylo Tpyby Ha oTpa-
¥aTens, NoOMeWwBHHLI Haa ToYkol B. A Tenepe, gamMel 1 rocnoia,
BKpannfaem B HaWe MblLUNEHWEe HEMHOrD daHTasum, UHXeHep-
HOI GaHTa3uKu, TeEM cambiM npeacTaenas cebe YMCTBIA nucT Oy-
maru (npoobpas Gyaywen kapTel), H2 KOTOPOM HaHeCeHa Koop-
AMHATHAA ceTka ¢ ocamu aboumcc X v opawHar y. Ecnu koopavHa-
Thl TOYeK A ¥ B M3BECTHLI (8 4yTh BeILUE MLl C BaMK JOrosapwvea-
nuce 06 3ToM), TO HE NpeAcTaBnaeT BoNLWOro TPYAa HAHECTH 3TH
TOYKM MO M3BECTHLIM KOOpPAWHATaAM Ha nucT Byaywen kapTel. Tem
cambiM, ApY3bs, ecnu He Bepute cebe, TO yX, noxanyicra, no-
BEpLTE MHE, 4TO, NpeasapuTensHO COeANHWUE 3TU TOYKW, Bbl NO-
ny4nTe Ha kapTe (B 3agaHHOM macwrtabe) ymeHslweHHoe u306-
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paxeHue nuHuu AB mecTHocTK. 310 noHATHO? OYeHs Hafaelocs Ha
BaL BUPTYANLHLIA, HO YTEEPAWTENLHEIA KMBOK. B Takom cnydae
npogonxaem gaHTasvpoeats. Npegnonoxum, 470 To4km K u N -
3TO HE NPOCTO TOYKW MECTHOCTHW, a ToYku, oBo3HaYaWMeE Yribl
ananwa, T.e. nuHKua KN dunanyveckn npeacrtaenaet coboit dacag
Aoma, Ecnn rosoputhb 0 NO3UUMOHWPOBAHWMK UK, Beipaxasce 6o-
nee NpocTo, O pasMelweHu, To nonoxeHne Toyek A, B, K, N Ha
MECTHOCTH M3BECTHO, A NOOYEPKMBAID - W3BECTHO, Mbl MOXEM AaXe
nowynaTe Ux pykamu (8 MMeio B BUOY xenesobetodHsie cronbu-
KW K yribl AOMOB, KOTODGIE ONWUETBOPAKDT 3TH TOYKK). MNpoasura-
ACb Odanblle, HanoMwWHaio Bam W, TeM CambiM, CHOBA NOAYEPKM-
B&I0, 4TO TO4kK A 1 B 3apaHbl CEOMMKW M3BECTHLIMK KOOPAMHATA-
MK, M NOITOMY KMX NONOXKEHWE, 3a0CTPSRID Balwe BHUMaHWe, nase-
CTHO HE TONLKO H2 MECTHOCTHK, a U Ha kapTe. Ml HeT ¥ Hac apyroro
BbiX04a, APY3abA, KaK HEMEONEeHHO 3aHATLCH ONpeaencHuem no-
noxedHws Todek (yrnoe spaHunsa) K 1 N Ha TOR xe camoil kapTe,
3710, cOBCTBEHHO rOBOPY, W ABNAETCA HALUKMM HAaMEpPEHMEeM B ya-
CTHOCTW W LENbio paccMaTpUBaEeMOA TAXeOMETPUYECKON ChEMKK
soobuwe. A uens 9Ta, KONNErK, ECAW Mbl FOBOpUM 06 M3MepRe-
MOU TOYKE, AOCTUIraeTcs OAHMM HaBEeAEeHWEM 3PWUTENLHON TPYObI
Ha 3Ty camyio Touky. M ecnn mel Hanpasnaem Tpyby Taxeomertpa
Ha oTpaxartens, NOMeLWEHHbLIR B Todke K (puc. 36), TO npu aTom
HENPEMEHHD W3MEpPREM rOPU30OHTANbHLIA yron B, BEpTUKansbH.IiA
yron v, v paccroaHue d,.

A K3k BblMWMCNWUTBL MO 3TUM H3MEPEHWAM KOOPOAWHATEl U BRICOTY
Touku K, ysaxaemsle 0amsl M roCnoa, Bbl YKE A0MXKHbLI 3HATE HE
xyxe meHd. M, ecnu KTo-To, KONNEry, CNy4ainHo 3anamaToBan aTo,
TO HE COYTUTE 3a TRYA NOACMOTPETL, C MOEro No3sonedus, ¢op-
Mynsl (8), (9) wa rnaenl 2 u dopmynel (34), (45) U3 rnaswl 5. 3a-
TEM 3puTEnkHan Tpyba anekTPOHHOro TaxeoMeTpa HaBOAMTCH Ha
cneaylowyo Todky N 1 npu HeobxoaumocTu (a Takan Heobxogu-
MOCTb B pEansHON NPakTUKE UMEET MecTo ObiTb NPAKTUYECKW BCe-
roa) ewe Ha QecAaTKM U COTHW TOYEK, KOTOPLIE NPOCMAaTPWBAINTCA
C TOYKW A, rAe ycTaHoBned TaxeomeTtp. JAng kax ool u3 aTux To4Yek
TAKKE M3MEPAIOTCA MOPU30OHTANEHBIE U BERTUKANLHBLIE YIbl U pac-
cTOAHMA. TONbKO HEoOBXDAMMO MOMHWTL, YTO BCE 3TH TOYKW He
BUPTYantHLIE M HE NPOM3BONLHBLIE, @ BEHYAIOT U XapaKTepuayioT
coBoit MHOrooBpasve cuTyauuu u penseda MeCTHOCTU (A0poru 1
MOCTGI, CTONDLI anexkTponepena4y v KoNoALsL! NOA3EMHbLIX NpoKna-
00K, OrpaxieHna 1 OEepeBbs, BEPLWWHL! XONMOB W PYCcna pek W
T.A. U T.0.). M ewé A xo4y akUueHTUPOoBaTh (aKUeHT, pasymeeTcs,
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reofeanyeckunii), 4T0 Ka¥ablid ropuaoHTaneHeli yron fi cocTouT
W3 OBYX HanpasnexHwii: Nnepsoe - 3To OINH U3 MHOXECTBAa pasnny-
HbIX Ny4eil Npu noo4yepéaHoM HaBedeHW Ha M3MEDPAEBMBIE TOYKW
i (Hanpumep, Ha yxe paccmarpusaembie Touku K u N) u BTopoe -
aTo obuee nocToaHHOe MnKu DasucHoe HanpaeneHwe AB, Teneps,
[PY3bsA, CTAHOBWUTCH MOHATHLIM, No4Yemy Takol cnocob chemkn
CUTYaUWK HasLiBAETCA NONsApHbeIM. [la NOTOMY, 4TO BCE HalW U3-
MEPEHWA HEe3PMMON HWTLIO CBA3aHLI C NOAKDCOM A, OT KOTOPOro
(BUKCUMPYIOTCH M3MEPEHHBIE PAcCTOAHWS d, U NONAPHOR OCkio AB,
KOTOPYIO § TONBKO 4TO Hasean 6a3ucHbLIM HanpasneHUem W OT KO-
TOPO OTCYWTLIBAIOTCA BCE M3amepsemsie yrnel . Bnpoyem, ana
NONHOW ACHOCTK PEKOMEHAYID BCMOMHWTE NONAPHYIO CUCTEMY KO-
oparHaT (puc. 9), ynoMaHyTyIo B rnase 2 faHHOW KHWrW, KOTOPYIO,
Hapelwch, Bbl €WE yuTaere.,

Bcé ebilueckazaHHOe NPUYpPOMEeHO K NONeBbiM reoaesuyHecknm
pa6oTam (Bbl, KOHEYHO, EWE NOMHUTE, 4TO B reogesnu niobyo
MECTHOCTE HazbiBainT obobuwaowmm cnoeom none). Cama kapra
Mo 0aHHbIM U3MEPEeHWA cOCTaBNABTCH B KaDWHETHBIX yCenoeusax (B
Haykax 0 3emne paboTel, BLINONHAEMLIE 38 CTONOM B opuce, Ha-
3LIBAIOTCA kamepanbHsIMK). BOT W HacTano Bpemsa, Konneru, noro-
BOPUTL O MpoLecce, KOTOPLIR Tonorpadsl YMUIUTENEHO BEAWYAIDT
akamepankoi». Mtak, TAXeOMeTp axKKypaTHO YNoXeH B AlIWK, Kak
npasuno, XEnNToro WKW KPacHoro useTa, a WraTMe 1 oTpaxaTens
yrnakoBaHsl B cneuMansHeie Yexnsl. Tenepe paboyee MECTO WHXe-
Hepa-reogesuncTa ABNAeT NUCLMEHHbLIA CTON, 3@ KOTOPbLIM OH Bbi-
MNONHAET MaTeMaTHyYeckyo 06paboTky NPOM3BEaEHHbLIX U3MEPEHNA,
Nno OKOHYaHUIO KOTOPOW OH NPWCTYNAEeT K COCTaBNeHWIo Tonorpa-
duueckoit kapTel. Monaraio, Apy3sa, Bel ELLE He ycnenu no3adbiTs,
YTO Mbl YK€ HAHECNU Ha NCT Byaywen KapThl NCXOAHLIE TOYKM A 1
B no KkoopaMHaTaM, 3Ha4eHWs KOTOPLIX HaMm Beinu 3abnaroepemeHHo
M3BECTHbLI. W yMal0, 4TO Bbl NOMHUTE, Y4TO Mbl COBAWHUNKW 3TH TOY-
KW, NONY4YMB HA Dymare nuHuio AB. MNpunoxum K 3TOR NUHWK reo-
NESMYECKUIA TPaHCNOPTUP. ITO CneunanbHblid, BEINONHEHHbLIA M3
OpraHU4eckoro CTekNa, KpPYribiid TPaHcnopTup, KOTOPLIA COCTaena-
eT O4HO uenoe ¢ NMHerkon, ABNAIWEeNCcH NPoa0MKEHUEM NUHWK,
COEAMHRAIOWLEI LEHTP Bro OKPYXHOCTH C HYNeBbiM aeneHnemM. 310
No3BONSET OAHOBPEMEHHOD OTMEPHThE OT NMHUK AB namepeHHble
ropusoHTansHsie yrae B, u B,, a ot nonoca A - B 3aAaHHOM MacLl-
tabe namepenHele paccTosHua d, u d,. Mo 3aBepLIEHUIO ITUX HE-
CAOXHbBIX MaHUNyNauuiA nonyyaem Ha Gymare nonoxenue Toqek K
1 N, 4TO B NPUHUMNE U ABAANOCE Lensio paboTol.
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B peankHoil NnpakTuke, y4acTOK MECTHOCTH, NOKPLIBAEMEIIA Ha-
3eMHON TOnorpaduieckoil CbEMKON, MOXeT BbITe AOCTATOYHO
NPOTAXEHHEIM, ECnin, Hanpumep, Takas cbEMKA npeaHasHa4YeHa
ONA NPOEKTUPOBAHWA HOBOFD KBApTana XWNWWHOro CTpoWTenb-
CTBa, TO e& NNowaas MOXET COCTABNATL, K NpuMepy, 12 rextapos
(300*400) meTpos. B aTOM cny4yae 4nicno WIBECTHbIX To4Yek (no-
Ao0HbIX TOYkam A 1 B) moxeT gocTurate HECKONLKWX ABCATKOB, a
HYUCNO U3MEPAEMLIX TOYEK - HECKONBKKMX cOoTeH. Takum obpasom,
B Npouecce COCTABNEHWA KApThl Ha nucte Bymaru BypeT uensii
pAO TOAAPHBIX ocei u nomocos, OT KOTOPBX C NOMOLWWBKD recae3v-
YECKOro TRaHCNOPTMPA HAHOCATCS Ha DYAYLLYIO KAPTY NONOXKEHWUS
TO4YEK, Ha KoTopeie Owna HaseneHa 3apuTensHan Tpyba anekTpoH-
HOro Taxeomertpa. BuIlWEONWCAHHBIA TEXHONOrMYECKWA npouecc
npyeegeH NCKNIYMTensHO 418 NoHMMaHusa camoi CYLWHOCTH Kap-
Torpagpupoeadna. Cerogns, B anoxy MoBuneHblx TenedoHoB, BCe-
MUPHOR NayTUHEI MHTEPHETA M CNYTHWKOBOW HABMrauWM, Mano KTo
noneL3yeTcs NpwW CocTaBneHun Tonorpaduieckoid kapTel TpaHcnop-
TUPOM, NMHEHKOW 1 ByMaroi kak TakoBoi. CeroaHa, Kak Bbl NOHW-
MaeTe, KOMMNBIOTEPU3IVMPOEBAHO, ecnu He abconTHO BCE, TO HBonk-
WHMHCTBO WHXEHEPHBIX (M HE TONLKO) KOMNOHEHTOB Hawero Gbi-
THA. He cocTaBnAET UCKNKOYEHNS 1 NPOUECC Co3aaHua KapTel. Jau
B camom pene, pabotas cerogHs B None TakuM COBPEMEHHLIM
MHOro@yHKUMOHaNeHBIM NPWOOPOM, KakuM SBNAETCH 3NMEKTPOH-
HEIA TaxeoMeTp, U NPW 3ToM B oguUce NoNk30BaTLCA YCTapesWwn-
M HBpTéKHbIMH NPpUHaONexXHOCTAMKM, ABNAESTCHA, eCNH He HOH-
ceHcom, To aeicteuem, Banakum k aboypay. A pacckassigan s
BaMm O TPaHCNOPTHUPE W NMHEWKE TONLKO, TAK CKa3aThk, W3 rymaHu-
TApHBLIX UNW axke MEeToar4ecknx coobpaxeHuil ¢ Tem, 4Tobbl Bol
YACHWUAM NPUHLKMN W CYWHOCTE 06bACHAEMOro. M Bel, kannerw, He
TONbKD YACHWAW, @ elé U NPOHUKNNCL YBaXEHWEM K HENpPOCGTOR
pabote npensayLWWE NOKONeHA rendesncToB, KOTOpPLIE, NPUMe-
HUTENBHO K HALIEW TEMATUKE, NPW N3MEPEHUsaX, aonycTtum, 1000
To4ek 0OLIKHOBEHHLIM TEOOONMTOM AomkHb Beink 1000 pas za-
NUCaTk WX B NONEBOK XypHan. 3aTem rNpou3secT MaTemMarTuyec-
kyio obpaboTky aToro kypHana, npu 3tom no 1000 namepeHHbIM
pacctoaHuam 1 no 1000 nameperHsiM BERTUKANBLHLIM Yrnam cne-
posano BuivncnuTe 1000 ropuaoHTanbHbiX nponoxedwnia, 1000
npeesiwedniai 1 1000 seicoT Tovek. W panee, kak Bel yXe 3HaeTe,
Heobxoaumo Goino 1000 pas c NOMOLWbID TpaHCNopTUpa W NK-
Helkl oTnoxXxuTe Ha kapte 1000 wamepeHHBIX rOpUM3OHTaNbHBEIX
yrnos u 1000 ropu3oHTanNbHBIX NPONOXEHW W3MEepPeHHbIX pac-
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cToaHuii. CerofHa mMano KTo W3 BhINYCKHWKOB reoaesnyeckux
dakynsLTEeTOB YHUBEPCUTETOB BWAEN 3TOT CaMblil NONEBOWM Xyp-
Han. HeoBxo0oMMOGTE 3anuceil B HEM NpocTo KaHvyna B JleTy, Befb
ANEKTPOHHLIA TAXeOMeTp ABNAETCH Kak HakonuTenem MamMepeH-
HOW MHGOPMaLMK, Tak U e€ HaAEXHbIM XxpasuTenem. Kpome Toro,
Ha AMCRANee TAXeOMETpa UMEETCH BO3MOXHOCTbL BUAETE BCE W3-
MepeHHLIE BENWYNHbIL rOpU3oHTANEHLIE YTNe, BERTUKANEHBIE YINbI
W HakKNOHHBIE PACCTOAHMA. BmecTe C Tem Ha TOM Xe gucnnee
BbICBEYMBAIOTCA BbIYMCNEHHBIE BCTPOEHHLIM B TAXEOMETp KoMm-
NLIOTEPOM FOPU3OHTANBHLIE NPONOKEHUA WIMEPEHHBIX NMHWA K
npessLILUEHWA MEXOy Todkamu. HakoHeu, camoe rnasHoe: ¢ no-
MOLLEID CheuMansHoro WHTepdeicHoro kabens NpPoOMIBOOMTCSH
nepepava BCeil M3MEDUTENbHON WHpOPMaUWUKW U3 3NEKTPOHHOIO
TaxeoMeTpa B NepCcoHanbHbii ohucHbI koMmnbioTep. MocpeAacTEOM
crneunansHbix NPOrpamMmmM Bes nonyvyeHHan MHdopMauna cocpeno-
TayueaeTcq B (aiine, B KOTOPOM NPEacTABAEH PEECTP U3MEepeH-
HBIX TOYEK C WX koopawHatamu X, Y v BeicoTamu H. lNocne He-
CKONbKWX MNPOCTLIX ONepauuii, NPakTUY4ecKn OOHUM KIWMKOM kna-
BUATYDPHOR KNAaBWLWIK, YXE HE HAa nucTe Bymarn, a Ha MOHUTOpPE
KoMMbloTepa NoABATCA TouYkk K, N 1 ewé TeIca4M U3MEepPEeHHbIX
TOYEK C WX HOMEPAaMW M NOANMCAHHBIMK BEICOTAMM.

BoaHukaeT BONPOC, 4TO Xe Aenath CO BCEM 3TUM MHoroobpa-
3MEeM CBETALLMXCH TOYEeK, NOAMWIMBAIOWMX HAM C KOMMBIOTEPHO-
ro akpaHa? Kak npeeparuTb WX B TONOrpagu4eckyio KapTty, cTpou-
TenbHbLIA Nnad unw Tpaccy aoporu? na atoro, Bel yx npoctute
MEeH? BENWKOOYLWIHO, 5 A0NXEH NepemecTuTs Bac U3 xopowo npo-
KOHAMUMOHWPOBaHHOO WNKM HaoBopoT NpoTonAeHHoro oduca B
none, rae ApPKO CBETUT XapPKOoe CONHUE MK rae NPOHU3LIBAIOLWLMIA
BETEp LBLIPAET NEeAAHbLIE CHEXWHKW B 3puTensHy Tpyby Taxeo-
meTpa. Ja v He CToNb BAXHO, APY3bA, XONOAHO Bam wunu xapko,
CKONBLKO CYWECTBEHHO He 3abbiTh nepepn Havanom tonorpadpm-
YECKOA CHEMEKW CAENaTh CXeMaru4eckuii YepTéx kaprorpadupy-
EMOi MECTHOCTH. TOT YEepPTEX B reoae3nyeckoM obuxoae Hashel-
sawT abpucom (puc. 37). Boobuwe rosopsa, abpuc, ecnn Beputb
AHUMKNONEeOWAM, 3TO HE 4TO WMHOEe, KakK KOHTYD unun o4epTaHue
npeameTta. B tonorpacpuu nog cnosom abpuc NnOHWMaeTcs rnaso-
MEPHO COCTaBNEHHBIA YePTEX MECTHOCTH, OTODpaxalowwii ‘06bEK-
Thl TONOrpadUHEcKon CLEMKI (3NEMEHTHLI CUTYaUMKU W penseda),
HeoOxoouMble ONA COCTABMEHWA KapThl W OPMEHTUPOBaHWA Ha
mecTHocTh. B npuHumne abpuc npencrasnser coboi coenaHHbii
OT pyku BHemacwTabHuiil, HO C NpuMepHsiM coGnoaeHnem Npo-
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nopuuii 4epTéx, ¢ oboaHa4yeHrMeM Ha HEM AaHHbIX, Tpebyembix
LN#A cocTaeneHna kapTel (puc. 37).

HeobxoauMo 4ETKO YACHWUTL, 4TO CbEMKE, KOTOPYIO Mbl Ha-
3aBganu TEKEBMETDHHECKOE, BeINONHAESTCH HA MECTHOCTK, B none,
a kapTa no pesynbTatam 370l CbEMKW COCTABNAETCA B oduce, 8
"kamepanke”. [NOHATHO, YTO reoAesucT, BLINOAHAKLWMIA 3TH 13-
MEPEHWS, naxe ByayYn HAOEeNEHHLIM DEHOMEHANBHOW NAMATBIO,
HE MOXET 3anoMHUTE BCe HeoOxoaumeie MHorooBpasHele aeTa-
nu, KoTopbiMKM M3obunyeT MecTHocTe. MMeHHo ans aTol uenu
cocrasnserTca abpuc, CYLWHOCTb KOTOPOro - He 3abbiTh NpU CO-
CTABNEHWKW KapThl HAHECTH Ha HEE BaXHYID XapakTepUCTUKY Cu-
Tyauuu unu penpeda mectHocTu. M elwé oanH CyWecTBEHHIA, A
Gbl CKasan, Kni4yesoin MoMeHT. Ha abpuce kaxaoi MamepaeMon
TOYKE NpUcBanBaeTcH NOPAROKOBLIA HOMED, KOTOPLIA COBNagaeT
C HOMEDOM TOYKM, KOTOPLIA Ml BEOOWM B NaMATE 3NEKTPOHHOIO
TaxeomeTpa, Korga HaBoOMM Ha Heé apuTencHyw TpyOy, T.e. B
MOMEHT ero uaMmepeHuns. M Tonsko Teneps, APY3bA, NOcne aon-
roro W, HaAeck, He HYOHOro OBBLACHEHWA CYWHOCTK abpuea, 7
nozeonio cefe BEPHYTLCA K TOMY, C Yero mbl, co6CTBEHHO, Ha-
yanu. A Havanu Mmbl pazroeop o6 abpuce, HanoOMWHAaK, € TOro,
4TO YBUAENKM HA KOMMbLIOTEPHOM MOHWTOPE CBETAWMECS NPOHY-
MEPOBAaHHLIE TOYKM, KOTOPLIE BbINM M3aMepeHsl B None u nocne
BbIYMCNEHWIA KaxAas U3 HAX Nony4Yuna koopauHatel X, Y v BeIco-
Ty H. W He Hapo 3abbiBaTh, 4TO KaXAas M3 3TUX TOYEK XapakTepu-
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3yeT onpenengHHblil INEeMEHT cUTyauuu unu aetans penseda.
Ha aBpwce (puc. 37) BUAHO, 4YTO TO4YKA 2 ABNSETCH NpaBbim
yrnom H (Hexunoro goma), Touka 10 - neseiM yrnom 2XK (osyxa-
TAXHOrO ¥Wnoro noma), Todkn 6 U 8 - 3TO TOHKW, NpUHagnexa-
wwme orpage (Ha abpwce orpaga nokasaHa CEOWUM YCAOBHbLIM 3HA-
KOM) MEXOy 3aTUMK aomamu, Cnegyiolee AeWCTBUE - 3TO OTLIC-
KaThb 8TW TOYKKM HA KOMNBIOTEPHOM MOHWUTOPE W NOCPEeACTBOM MbILLIW
TOrO ¥e KOMNkIOTEepa COSOWHWTL 3TK TOYKW MPAMON nuHWelr. W
TOrOa Bam y¥e HeT HeobBXoAMMOCTU CEeroAHA NPUMEHATE apxauy-
HYIO NWHERKY WMNK NaTpuapxanbHblii TPAHCNOPTUD, WKW KakMe-To
ocobble yeunus, 4708kl NONYYUTE C NOMOLLEID HECKONBKWUX KOM-
NBIOTEPHBLIX KNWKOB W NuHWIO 3abopa, » yrnel ABYX AOMOB Ha 3K-
pade Ballero MepcoHantHoOro KomnblotTepa. WMnu To4HO Takxe,
coequHaa noodyepéaHo Toukk 67, 58 u Toukm 69, 57, 49, Mel nony-
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Puc. 38. AGpuc TonorpadpuyecKon coeémemn
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YUM NPOTUBOMNONOXHLIE KPaa NPOe3xei YyacTk gopor no yn. Tu-
mupasesa. Ha abpuce (puc. 38) otmeyeH, Hanpumep, H - HEXK-
noi gom (Toukw 1 1 2) 1 KX - kaMeHHBIA Xunoid gom (To4kn 10 1
12). OTeickaB, No NogoOuI0 NPenbIayWero NnpyuMepa, 3TH TOYKW
Ha MOHWTOPE W NPOBOAA MEXAY HMMK OTPE3KW NMHKMA, NonydYaem
B 3apadHom macwtabe nuHum dacanos aTUX AOMOB. BHUMaTENb-
HO BrAAObIBAACL B MPOHYMEPOBAHHLIE TOYKKW abpuca W Haxons
noa TEMMK XEe HOMEPAMM TOYKW HA KOMMLIOTEPHOM OMCINEe, 0cTa-
ETCA B COOTBETCTBMMK C abpPUCOM COBAMHWUTE TOYKK, NpUHaanexa-
LME MCKOMOMY KOHTYRY AW NWHWK MecTHOCTW. B peaynstaTte no-
ny4aem To, 4TO OOHWUM CNOBOM Ha3bIBAETCH CHUTYALMEN, T.e. ovep-
TaHWA NEcOB WMNW NAPKOB, CeNbLCKOXO3RNCTBEHHLIX Yroauid 1 or-
paxaeHnii, TRONWHOK, JOPOr W MarMcTpanei, KOHTYPL! CYLWEecTBY-
IoWeid 3acTpoiiky, BNaroyCTPOMCTEA M TPACC NOA3EMHBIX W Han-
3eMHbIX KOMMYHUKaUWA. Kazanock Db, KoHew - geny sedeu. Ho
He TyT-To Gbino. Yero-To BCE-Taku HEe xBaTtaeT. [na NonHoTh Kap-
TWHBI, KOTOPYIO Mbl YEpe3 HEeCKONbKO MrHOBEHWA HasosBEm non-
HOUEHHOA kapToil, HeoBxogumMmo oToBpPa3uTs Ha Hel pensed. B
NRPOTHUBHOM ChHYyYae, 3a4YemM Xe Mbl Torga UamMepany BepTukanb-
HLIE Yribl, BEIYWUCAANW NPEBLIWEHWS W BLICOTLI KaXA0i U3 MaMe-
pRemMblX To4ek. HUCNoBbIe 3HAYEHWA 3TUX BLICOT, NOANWMCAHHLIE
BO3NE KaxOoh TO4KW, AONPWALIEHO NOAMWIMEBAIOT HAM C 3KpaHa
NepcoHanbHoOro KomneiotTepa. JONpU3biBHO NOTOMY, 4TO Kak Obl
HEHaBA3YMBO NPUIMALLAT HAC COBEPLUMTL C MX NOMOLLLIO Kakoe-
TO peicTere. A 0eACTBVE 3TO HA3LIBAETCA PHUCOBKON penseda. MNpo-
WM3BOOMTCH TaKaA PUCOBKA NOCPELCTBOM ropu3oHTanei (cm. rnasy
3). Nocne atoro, kKoONnery, HaM OCTAETCH TONLKO 3aBEpLWMTL KOM-
NLIOTEPHOE BhiYepYMBaHWE, 3aHATLCH OQOPMWUTENLCKOR KM peaakx-
LUMOHHOM KOCMETWKOR M, HAKOHEL, HABECTW KOMMNBIOTEPHYIO Mbillb
Ha 3acTaeky "print” ¢ Tem, 4Tobbl HaneYyaTaTe NepPBbLIN Ik3emnnap
KapThl yHacTKa MECTHOCTH, C KOTOPOTO, BLIPAXAACE BLICOKUM CNO-
rom, Mbl CMbink ewé oaHo "Genoe natHo”. Hebonbwoii dpar-
MEHT TAKOW KapTel NpUBEAeH Ha puc. 39,

Hy, BOT 1 BCE, yBaxXaemble Manam u Mecke, KaxeTcd, Npuexa-
n. I'Ipmexanu C TEém, 41006 OBWUraTeCa ganellie, npegeKyLlias no
nyTH, Kak Haneean saaMmedartensHeiil Bapa Opwii BuaBop, "Tto Banér,
TO nocagky”. Nocaaky, KONNErn, Mbl YKe COBEPLUWIK B TOM CMbIG-
ne, yto Bonee yem gerTansHO Pas’obpanUch B NPUHUMNAX HA3eM-
HOWM TOnorpaduy4eckoi CLEMKW, OCYLLECTBNASMON Ha NOBEPXHO-
CTW 3emnu. A Tenepb Ham NPELCTONT B3NETETL HA BLICOTY, MO Kpai-
Hel mMepe, NTU4bLero Nonérta, 4Tobbl BHUKHYTL B CYLLHOCTL aapo-
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HOTOCHLEMKK, KOTOPaA U3Y4aeTCa CTYAeHTaMW reoaes3nyecknx cne-
uMansHoCTel B kKypce, HasbiBaeMmom aspodoTtoreonesns. kMrak, aa-
noMuHaem, 410 aspodoToreofesna ABNASTCA HAyKoWl, KoTopas
WMay4aeT MeToasl Co3aaHua Tonorpaduyecknx KapT no marepua-
nam azapodOTOCHLEMKM.

CneanyeT OTMETUTL, YTO HACKONbLKO CXEMa NpPoW3BoACTBa Ha-
3EeMHOIN CHLEMKKM NPpOCTa: U3MEPEHWA - BbIYMCNEHWS - Bbi4ep4u-
BaHWE, HACTONLKO TEXHONOrMA 23p0dOTOCHLEMKN MHOTOMYHKLINO-
HanbHa Kak Mo COBOKYMHOCTM BLINONHAEMbIX ONepaunii, Tak 1 no
CNOXHOCTW WX BhINONHEHWA. [eAcTBMTENEHO, a3podOoTOCHEMKA -
370 Komnnekc paboT, BKnoYanwmnii 8 ceda pasnnyHbieé NPpoUecchbl
oT co3panna hoTon3obpaxeHuit NOBEPXHOCTH 3eMAN C NeTaTens-
HOrO annapara Ao nonyvyeHus aspodOoTOCHUMKA B YACTHOCTH W
WCKOMO KapTel MECTHOCTH B Lenom. TeXHONOrMA Npou3BoAcTBa
aspodoTOCLEMKM BKNioYaeT B ceba:

1) U3yyeHue MECTHOCTW, KOTOpas noanexut gotorpapupo-
BAHWIO;

2) NnpoexTUpoOBaHWe MaplIpyToB Nnonérta camonéra;

3) pac4ér 9NeMeHTOB U NapaMeTpos aspodoTOCLEMKM,;

4) cobereeHHo doTorpaduposaHve 3emHOW NOBEPXHOCTU C
BopTa camMonéToe Npw nomoLun aspodoToannapara,;

5) (poTonaGopatopHele paboTel N0 M3rOTOBAEHMIO HEFaTUBOB
W NO3UTUBOB,

Puc. 39, ©parmenTt Tonorpaduyeckoil KapTel
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6) npuesaka marepuanos GOTOCLEMKM K PUKCUPOBAHHBIM TOY-
Kam (TOYKW ONOPHOW reoe3nyeckor CeTH);

7) kamepaneHsie paboTe No o6paboTtke aapodoToCHUMER ANA
W3roTOBNEHWA KapThl.

Kak BuonTe, Npouecc, B caMom Oene, He NPOCTOr, W 4ToDkl
3TOT, K&K roBOpWA NEpBLIi KU NOCNEAHWA Npe3MaeHT HeszabBeH-
Horo CCCP M.C. lop6a4ée, "npouecc nowé&n”, MHe noHanobuTes
KaK MUHUMYM CEMECTP YHUBEPCHUTETCKOrD BpemMeHW, 3Toro spe-
MEHW HET KaK ¥ MEeHd, Tak, pasymeeTtcs, 1 y Bac. fla v uens sToii
KHWFW, KOAMErn, BBECTWM BAC B CNEUWansHOCTL, 4 He NPEeBpaTUTh
BalU MBICIUTENBHLIA annapat B MyCopHLIA Awwk, roe cobupaeTcs
M3OLITOYHAA U HUKOMY He HYXHaa MHdopmaums. Tak 4TO, ApPy3ba,
nocTaparch ObiTe NPEAENLHO W B TO Xe BpeMA NocneaoBaTenbHo
KPartkMM, KOHEYHO Xe, He B yweph Balwemy noHUMaHuio CyuHo-
cTH aspodoTOCEEMKN.

Wrak, aamsl 1 rocnoga, NPoLy 3acTerHyTb NPUBASHLIE PEMHM,
Mbl Banetaem. Ynacw sac 6Gor noaymarte, 4TO Bbl HAXOAWTECH B
KaKkom-Hubyae BU3HEeC knacce CBEPXCKOPOCTHOMO NacGaxmpeKo-
ro naiiHepa. Bol netute Ha HeBonbwom, sBoece He komdopra-
BensHoM camonére, Ha BLICOTE, NPEANONOXKAM, 2-5 KM CO Cpef-
Hei ckopocTeio 300 km/4. B npouecce nonéra dotorpaduposa-
HWE MECTHOCTW NPOM3BOAMTCH C NOMOLLLID CNeuuansHbLIX aHano-
roBbIX MNKM UWMpPOBLIX POTOKAMED, YCTAHOBNEHHLIX HA DOpTy ca-
monéra. MNpu eeinonHeHnn aapodoToCKEMKM ANns KapTorpaduyec-
KWX Leneid CTPeMATCH NPUOATE CHAMKAM FOpM30HTaNnbHOe None-
XEeHWe, T.e. NpUEaTh ONTUYECKOR ocwu doToannapara oTsecHoe
nonoxexue. AspodoTOCEEMKA HA3LIBABTCA MapPLIPYTHOM, korpga
nonoca MecTHocTH oTorpadUpyeTcs ¢ OQHOro 3axo0aa camoné-
Ta. Npwu aapodoTocbémMKe 0BWMPHBLIX YHAaCTKOB 3EeMHON NoBEpX-
HOCTH NPOKNAALIBAIOTCH HECKONLKO NPAMONMHERHBLIX M B3AUMHO
napannessHbiX MapwpyTos, B 3TOM cny4ae aapodoTOCLEMKY Ha-
3blBaIOT nowanHod. oTorpaduposaHne MECTHOCTH OCYLLLECTB-
NAeTcA Yepes onpefenéHHbLIe MHTepBankl BPEMEHM C TakKUM pac-
yétoMm, 4ToOB a3podOTOCHUMKK NepekpuiBanu apyr apyra. 370
3HAYWUT, 4TO Ha KaXAOM chefyuwem aspodoTOCHUMKE YaCTMHHO
naobpaxaerca nnowans, NONyYeHHas Ha npegsiaywem (puc. 40).

MNepekpsiTUE ABYX CMEXHbLIX CHUMKOB B OAHOM MaplupyTte Ha-
3bIBAOT MPOLONLHLIM NEPEKPEITHEM a3PODOTOCHUMKOB, OHO COCTaB-
naet He meHee 60% oT pasmepa cHumka. PaccrosHue mexny
MapLipyTamMn yCTaHaBNMBaDT Takum obpazom, 4Tobsbl Mexny CHUM-
KamMW COCEAHWX MapLUPYTOB TOXE NONYYUNOCh NePeKpPbITUE, TONbKD
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VXKE NepekpLITHe NonepeyHoe, KoTopoe AOMKHO ObiTe HE MeHee
30%. MpoaonsHbie ¥ NONEpeYHble NepexkpeuiTUa Heobxoaumel aAns
cBA3n aspodoTOoCHMMKOE B 0BLWYI0 CUCTeMY Npu ux doTorpam-
meTpudeckoi obpaboTke ana cocTaBneHus kaptel. A ewéd nepe-
KPbiTME CHUMKOB HENPEMEHHO UCNONL3YETCHA ANA CO3AaHUA CTe-
PEOMOAENH MECTHOCTH NPKW pUCOBKe penseda Ha aspopoTOCHUM-
ke, yTo BYAeT paccMOTREHO HUXE.

Mo 3aBeplieHnio NONETa MLl CHORA OnNyckaemcs Ha semnio. Ho
Halua paBoTa Ha 3TOM He 3akaHyuBaercs. HayvHaeTca 3HakoMbIiA
HaM ¢ AeTCTEA (TEM, 4bA IOHOCTL 3axsaruna 60-70 rogsl npowno-
ro CToNeTws) Npouecc NPOABNEHUS U 3aKpenneHns NonyHeHHLIX
HEeraTMBOB W KOHTAKTHOR NeYaTu C NOCNeayiownM MaroToeneHu-
eM NO3NTUBOB, T.e. UICKOMOro aspodoTocHumka. @oTonabopartop-
Hbli NPOUECE 3aBepLIAeTCR NPOM3BOACTBOM HEKMAHOMO MOHTaXa,
KOTOpbIiA NpeacTaegnaeT coboi coeaguHeHe aapodoTOCHUMKOB NO
OQHOMMEHHBIM KOHTYPam B OAHY CMNOLWHYIO KapTWHY 3aCHATOR
MECTHOCTH.

IOna 6Gonee nonHoro noHumawws gansHeiwero npeobpasosa-
HWA 33p0¢0TGCHHMKﬂ B KapTy, A0MXeH caenate OOQHO HEEDJ‘II:LLIDE,
W naneko He nupuyeckoe, otcTynneHue. Mpexae scero, HeoBxo-
OMMO, NMONL3YACE HEHOPMATWBHOW NEKCWMKOM, «3apybuTe» cebe Ha
HOCY, 4YTO a3podOTOCHUMOK W KapTa OfHOro W TOro e y4acTka
MECTHOCTW OTHIOOL HE TOXOECTBEHHLIE NOHATHS, HECMOTPA Ha TO,
yTo u3obGpaxalT oaHy W Ty xe Tepputopwio. JinGol WKoNEHKE,

Puc. 40. MpogonsHoe W NONEPEYHOE NEPEKPLITHE a3podoTOCHUMKOR
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paccmaTpueas aspodOTOCHUMOK W KapTy, CKaXEeT, 4TO NochnenHas
Gonee ynobountaeman u Bonee uHdopmarueHas. Ha kapre, Ha-
npUMep, MOXHO YBUAETL Ha3BaHWs AepesBeHb, PeK W rOPOACKUX
ynuuy, Nopoay M BeICOTY OEpPEBLEE B NEcy, 3TAXHOCTh CTPOEHW,
MaTepuan nokpeITHd 4o0por U T.4. u T.N. BceMm NoHATHO, 4TO aspo-
hOTOCHUMOK OTNMHAETCH OT KapTbl U MO BHEWHEMY BWMAY: €CnK
KapTa fBNSeTCH 0OCTATOYHO TOHHBIM YHEPTEXOM MECTHOCTH, TO a3po-
(pOTOCHMMOK NpegcraenseT eé dortonsobpaxedne, OQHAKO NPHH-
LUNUaneHOE OTNMYKME KAPThl OT a3pod0TOCHWMKAa COCTOWT B Marte-
MEaTUKE, a TOYHERS, B FEOMETPUIK WX NONYHEHWRA (puc. 41).

KapTta ecTb HE 4TO WHOE, KaK OPTOroHATLHAA NPOeKLWA MECTHO-
cTW. Mepesoan BolLUECKa3aHHOE Ha 0BUXOL4HLIA A3LIK, Haa0 NoHU-
Marth, 4TO KapTta (NNOCKOCTL) napannensHa MecTHOCTH, KoTopas
OPTOroHansHo NPOeKTUPYETCH NOCPEACTEOM NEPNeHAVKYNAPOB Ha
3TY NNOCKOCTE. B OCHOBaHWW 3TWUX NEPNeHaVKYNAPOE M pasmella-
eTCH TO, 4TO Mbl Ha3bliBAEM kapToi (puc. 41, a). Apyraa kaptuHa
(BO3MOXHO, NO3TOMY NNOCKOCTb CHUMKA HA3LIBAIDT KApPTWUHHOWM)
nonydaetcd Ha aspodOTOCHUMKAX, HA KOTOpbIX waobpaxenne
0BBLEKTOB MECTHOCTW CTPOUTCA NPOBKTURYIOLMMK Ny4amK, nepe-
cekawwmumucs B Touke S obrekTuea aspodoTtoannapata. UMeHHO
TAKUMW Ny4aMy Ha CHWUMKE W nony4eHo uaobpaxeHue ab nuHWK
AB MecTHOCTH B UeHTpanbHoui npoekumn (puc. 41, 6). NnockocTs
CHUMEKA MNPUHATO HA3LIBATL K@PTMHHON (COOCTEEHHO 308CE MBI W
nonyyvaem ¢gotonsobpaxeHwe), a opuUruHan WK NOBEPXHOCTb

a) 6) KApTHHHAN

ApeAMETHAR
3 MAOCKOCTS
! LA
B A
Puc. 41, MNpoekunn:
a) oproroHansHas; 6) ueHTpancsHan
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3emnu, koTopas nogsepraerca doTorpaduUpoBaHNID, UMEHYeTCs
NpeaMeTHOM NNOCKOCTBIO.
A ceiyYac NoroBopuM o NnapamMeTpax asapodoTOCHUMKA, K KOTO-

I 3
pbiM OTHOCATCS MacwTab (ﬁ ), BeicOoTa nonéra (H) u ¢gokycHoe

pacctosHue (f ) aspodokamepkl.
3 HecnoxHoi reoMmeTpuin (Noaobue TPeyronbHUKOB) ONTUKK
NPOXOXAEeHWs nyyei (puc. 42, a) cneayer, 41o

_"__ﬁ' {46}

i ab
MOHATHO, 4TO, C OAHOW CTOPOHE, AB npeacraenseT coboid oT-

HOLEHME HEKOBro PaccTosiHug ab Ha aapogOTOCHUMKE K TOMY
e paccTofaHWIo AB Ha MECTHOCTH, @, C APYTOiA CTOPOHbI, NO ONpe-

I
LEeNeHuio 9TO OTHOWEHWE BCTh He 4TO WHoe, Kak mMaclTad Ve B

atom cnyyae dopmyna (46) npumer Bug

Eivaks
2=t a7
Mo H (47)
Mo cdopmyne (47) He NpeacTasnNAeT 3aTPyaHEHWA paccuuTaTs,
Hanpumep, BLICOTY nonéta camonéra H, ecnu npu gokycHom pac-

Herartua

AapoghoToannapar

....... P — ____,.-...-_.--__5'

a=0
a:

- —

TMoBepxHOCTE 3EMMM
a) 6)
Puc. 42. Macwrab aspodoToCHUMKE
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cToAHUK oDbekTHEa goTokamepsl f,.=100 mm, Heobxogumo nony-

1 1
4nTb MacwTad aspodoTOCHMMEKE M 30,000

Hble paHHbie B hopmyny (47), nonydum

Moacrasnas WCxon-

H=M-f, =30000-0,1 m = 3000 m (48)

Bce BoiwenpueeperHHbie GopMynsl M pacd&Tel NpaBunbHB
TONBLKO B TOM CAy4ae, korga onTUHeckas ock GoTOkaMepsbl Bep-
TUKanbHa, T.€. 3aHMMAaeT OTEECHOE nonoxedwe. Ha npaktuke no-
nyckawTcs HebonbluMe OTKNOHEHWMA OCWH KaMepbl OT BepThKaib-
HOro nonoxeHus (po 3°). TONbLKO B 3TOM CNy4ae LUeHTpankHas
npoekuwa aspodortocHiMka OypneT akTUYecku ToOXOEeCTEEHHA
OpTOroHanbHON NPOEKUWK KapTel. EcAv npw npon3BoacTEE a3apo-
PoTOCLEMKN OCb (POTOKAMEPL! HAKNOHEHA K BEPTUKANW nog He-
KOTOPLIM YrAoMm .>3° TO, TaK Ha3kIBaeMasn, n1aHosan aspohoToch-
émka npespallaeTcsi B a9podoTOCLEMKY nepcnexkTuaHyio. Ans non-
HOW ACHOCTM HECKONBKO CNOB O NnaHe 1 o nepcnekTtuee. Mpw nna-
HOBOI aapodoTOCLEMKE, eWE pa3 NOBTOPSIO, KAMEpa Hanpasne-
Ha BEPTUKANLHO BHWU3 NOA NPAMBIM YINOM K NMOBEPXHOCTH 3EMNK,
Mpu atom Ha aszpodoToCHUMKE Mbl Habnioaaem NAOCKOCTHOR M306-
paxeHwe (No CyTH, YNOMAHYTYIO paHee OPTOrOHANBHYID NPOEKLMIO),
MPaKkTW4ECKN HE OTNWYAaI0LEeecs OT KapTel. Tak, nNpu nNpowsson-
CTBE NNaHOBOK a3podOTOCHEMKN HA CHUMKE BWOHLI TONBKO KPbi-
wu doTorpadupyemsix Aomoe. MNpu nepcnekTueHon (0630pHONR)
azpodoToCckEMKE, KOrLa KaMepa HanpasneHa noa yrnom K ropu-
30HTY, Mbl BUAWM 0BLEMHOE M30BpaxeHne, T.e. He TONLKO KPbi-
WK COOPYXEeHWA, Ho W ux BokoBbie NoeepxHocTv. Korpa mecT-
HOCTb W3obpaxaeTca B NnepcnekTMee, To MacwTab atoro naobpa-
HEHWA U3 NOCTORHHOW BENMYUHGI npeepawiaeTcd B BENWUYKUHY Ne-
PEMEHHYIO, T.€. NONYY4eHHbIA CHMMOK ByaeT uMeTb B Kamoon
CBOEW TOYKE pasHLi macwTab, 4To M nokalzaHo Ha puc. 42, 6.
WTak, pamsl U rocnoaa, HaAewch, Bbl MOHANKW, YTO ¥ HAC @CTk Npo-
6Gnema ¢ MacwTabom NepCcnekTUBHOM aspodoTOCHEMKM, AaXe He
CTONBKO C camum MaclTadom, CKONLKO ¢ pasHoMacwTadHoCTLIO
0OHOro 1 TOro Xe agpooTOCHUMKA.

Ho atum Hawa npobnemaTuka He wcyepnbiBaeTca. K coxane-
HUWIO, NP Nepexoae 0T CHUMKA K KapTe ecTk elWé ogHo 3aTpyaHe-
HWe, KoTopoe HeoOXxogMMo NPecaoneTh: aT0 CMELYeHHe B Nono-
HKEHWW TOYEK Ha CHWMKE, BhiZbiIBAeMOe pefnbedomM MECTHOCTH.
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NagaiiTe, Apy3bA, BArNaHeM BMECTe Ha puc. 43. Ha Hém Touka A
npeacrasnseT coboii BEPLIMHY ropbl, 8 TOYKA Aj HAXOAWUTCA C TOM-
KOil A Ha OOHOR OTBECHOW NMHKK, T.€. ABNAETCA NPOEKUMenl 3ToN
BEpLUMHL HA FOPU30OHTaNLHYIO NAOCKOCTL. A €Cnu Bbl, KONnery,
nossonute cebe npepeaTk YTEHWE 3TOTO NPeANnOXeHWs W Bep-
HYTBLCA B HaYano aToii kaurw (rnaea ll, puc. 13), 70, HECOMHEHHO,
BCNOMHWTE, HTO MMEHHO TOPW30HTaNbHaA NPOEKUWA ABNRETCH 3ne-
MEHTOM KapTbl, @ B Hallem cny4ae - aspogpoToCHUMKA. B Takom
cny4ae COBCEM HETPYAHO A0rafaThCcs, YTO Ha Hawem aspodoToc-
HuMKe (pvc. 43) Mbl BMECTO n306paxeHnn a, Toukn A, Nony4um
uwaobpaxeHue a To4kKn A.

OTpesok aa, U ABNRETCS NMHENHLIM CMELLEHNEM (MCKaxeHu-
em) ToH4KKn a,, 06YCNOBNEHHBIM BANSHUEM penceda MECTHOCTU.

Monpobyem, neav v AXeHTNbMEeHb!, ele pas oBHaXUTE Npo-
Bnemel, KOTOpbIe Mbl ¢ Bamu obcyaunu. B KOHEYHOM WTOrE, Mbl
MPWLLAK K BBIBOAY, 4TO YrON HaknoHa Kamepsl Npu asapogoToch-
BMKe W pensed MEeCTHOCTH OWYTUMO BAWRAIOT Ha usobpaxeHue
Ha aspodOTOCHWUMKE, BHOCS B HEro COOTBETCTBYIOLIME MCKaxe-
Hig. CBECTW 3T WCKAXEHWH K MUHWMYMY NO3BONAET MNPOUECC,
KOTOPbI HA3LIBAETCA TPAHCHOPMUPOBAHMEM a3POPOTOCHUMKA. B
knaccuyeckoit GoTorpaMmeTpun nog TpaHchopMupoBaHnem no-
HuMaeTcs npeofpas’oBaHWe UEeHTPasbHOW NMPOeKUWW, KOTOPYIo
npeacrasnaeT co6oi 2a2pohOTOCHUMOK, NONYYEHHbIH NPK HAKNOH-
HOIA NpoOeKLMK FNaBHOro Ny4a B APYryl UeHTPansHYIo NPOeKuKio,
COOTBETCTBYIOLLYIO OTBECHOMY ero NONOXEHUIO, C OAHOBPEMEH-
HLIM MPUBEAEHWEM n30BpaxkeHna k 3agaHHoOMy macwTady. A Te-

3emHan
MOBEPXHOCTE

v

Puc. 43. Cmewenne naobpaxeHusa ToMKW Ha a3podOoTOCHUMKE
W3-3a penceda MeCTHOCTH
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nepk, KOANerw, soanaraio Ha ceba MUCCUIO NPOKOMMEHTMPOBATE
3Ty, BEOZMOXHO, HE BCEM NOHATHYIO dopmMmynuposky. Mo cyTy gena,
TpaHchopmMmuposaHne npeacraesnseT coboi, ¢ 04HOW CTOPOHI,
UeneHanpasneHHoe U3MEeHEHWE reoMeTPUYECKUX CBOWCTE aspo-
¢oTocHuMEa ¢ GnaropoaHol Uenesio npeobpa3osaHue ero B 3a-
A@HHYIO NPOEKUNIO, B KOTOROW MacwTtald cHumka BYOeT NocToAH-
HeiM. C ApYro# CTOpPOHLI, TPaHChOPMUPOBaHWE - 3TO MPOUECe
I'IIJE'CIﬁFIaSCIBaHMFI CHUMEKOB W3 HAKNOHHBIX B ropyu3oHTanbHbLIE.
MNpubop, ¢ NOMOLLLIO KOTOPOro NPOU3BOANTCH TPaHCHOPMUPOBa-
HWe, HaabieaeTcs doToTpaHchopmarTopom (puc. 44).

PoToTpaHCHOPMATOP COCTOUT U3 NPOSKUMOHHOrO doHaps ¢
WCTOYHWKOM CBeTa, 0BbexkTuBa, KacCeTbl M 9KpaHa, Ha KOTOpPLIA
NPOEKTUPYETCH TRaHCHOPMUPYEMBIA CHUMOK,

Ans noHMMmasua npuHumna padoTs GoToTpaHchopmaTopa He-
0B6X0A1MMO BEPHYTLCSA HA HECKONLKO CTPaHWL, Hasan, rae rosopu-
Nock 0 TEXHONOMUKM NPOM3BOACTBA a3podOTOCHEMKM 1 YNOMKHE-
NOCk 0 NPUBA3KE MaTepwanos aspodoTocLEMKM K (PUKCUpOBaH-
HbIM TOYKaM MECTHOCTH. ITH PUKCUPOBAHHbLIE TOYKKW B DOTOrpam-
METDWK HA3BIBAKDT OMO3HaKkamM. B CYLWHOCTH ONO3HAaK - 3TO TOYKA
Ha aspogOTOCHUMKE, ONO3HAHHAS C WOSHTUYHONR TOMKOW MECTHO-
CTW, KOOPAWHATE M BEICOTA KOTOPOW 38BEA0MO M3BECTHLI (TEXHO-
NorKva MamepeHusa KW nony4eHwe KOOPAWHAT W BBICOT TAKMX TOYEK
Byner paccMmoTpeHa B CREOYIOWER rnase).

Boaspalwaemcs CHOBa K hoToTpadchopmMaTopy, 4To6bI NOHATE,
KaK NPoM3BOAWTCH NPOUECC TRPAHCPOPMUPOBAHWA HA 3TOM MNpuU-
Gope. dymarw, 4T0 He o4eHb CNOXHO. B kaccety doTtoTparHcdop-

Puc. 44. @oTotpancdopmartop

103



C.H. Xagopos. Neongawa - 370 0NeEHB NDOCTO

MaTopa 3aknafbiBaeTcs agpoHEraTMe, a Ha aKpaHe pasMeLLaeTcs
nnaHwert (4epTéxHan bymara). Ha atoil Gymare no M3BeCTHBLIM
KoopAWHaTaM B BeiOpaHHOM mMacluTafe HAaHOCATCH YeThipe onoa-
Haka, 0 CYLWHOCTH U HA3HAYEHWN KOTOPLIX Mbl TONEKO 4TO FrOBOPW-
nu. 3TH XEe TOYKW NPOKONOTHI Ha a3podOTOHEraTUEe B BUAE KPYX-
koB guametpom 0,2 mm. MNpy BKNIOHEHHOM OCBETUTENE YKA3aH-
HbIE TOYKW HA HEraTUBE NPOEKTUPYIOTCA KPYXKaMW Ha nnadHwer
akpaHa. 3aTteM NOBOPOTOM PYKOATOK M HOXHBLIX LWTYpBanoe ¢o-
ToTpaHcgopmaTopa U Heratwe, M 0GLEKTWE, M 3KpaH NepemeLla-
I0TCA Tak, 4Tobbl n3obpaxeHue GbiNo 4ETKUM, @ CBETOBLIE NATHA
HAMEYEHHBIX HA HEeraTWMEe TOYEeK COBMECTUNWCE C WX NONOXEeHW-
em Ha nnadHweTte. BoT 1 BCA My3biKa, Apy3ba. EAMHCTBEHHOE, 4TO
OCcTanock cCAenatk, TaKk 3TO BLINOAHWMTE doTorpacdupoBaHue Ha
coTonnéEHKy unu cdotobymary Npu COBMELLEHHOM MONOXEHUW
3apaHHeIx Tovek. MNocne aToil npoueaypsl Mel 00NErYéHHO B3AkI-
Xaem W nony4yaem TpaHchOPMUPOBaHHLIM HEraTHUE WK GOTOCHK-
MOK, BO BCEX 4acTax koToporo Oyoer ogMH M TOT e maclirtafd,
yto, cobBcTBEHHO, U TpeboBanocs, AoKasaTts.

M e oauH HeBoONLLWOK, HO BECEMA CYLLECTBEHHLIA KOMMEH-
Tapwit. Ona TpaHCcOpPMHUPOBAHUA CHMMKA Ha HEM CNeagyeT MMeTh
YyeTsipe TPaHCHOPMAaLMOHHLIE TOYKW C M3BECTHLIMKW KOoOpAUHAaTAa-
M. B peansHoil paboTe kKak C TEXHONOMMYECKOW, TaKk W ¢ 3KOHO-
MWYECKOW TOYKW 3peHMs HeuenecooBpasHo, Aa W, OTKPOBEHHO
rosops, HepeHTtabensHo obecneynBaTth Ka¥ObA CHUMOK TAKUMMK
Toukamu. Bens npu aspodoTochEMKE IHAYMTENLHON NNoLaan
MOXHO NONYYUTE ASCATKW a3podOTOCHUMKORB W, TakKUm obpasom,
notpebyerca 6onblwoit 06bLEM Nnonessix paboT Ana onpegeneHus
KOOPAWHAT TOYEK, KOTOPLIE MOCNE W3MEPMTENbLHBLIX W BbIYMCNIK-
TenbHbiX paboT NONYYaT CTATYC M3BECTHLIX TOYEK (CM. cneayio-
Wwyto rnasy). 3To yeenuumsaeT Kak 0DbEM paboTel, Tak u eé cro-
WMOCTE. Ha npakTuke, HA MECTHOCTW M3MEPRIOTCGA TONLKO 4-6 To-
YEK Ha BECb MapLIpyT NONETa. A NONOXKEHWE OCTANLHLIX AECATKOB
WNK Aaxe COTeH TOYekK (Bedb HMKTO HE OTMEHAN HanWYMa Ha Kax-
OOM CHUMEKE 3af0aHHOro mapuwpyra 4 tpaHchopmMalnoHHeIX TO-
Yek) onpefenseTcs B KaMepanbHbix (0ObUCHEIX) yonoBuax. Heob-
XOOWMO el pas NoA4YepkHyTh, 4TO ECAW NONETHBLIN MapwpyT
oxBartsbisaeT, K npumepy, 15 aspodOTOCHUMKOB, TO HA2 MECTHOCTH
NonesbIMK M3MEPEHMUAMI ONPERENAIOTCA KOOpAMHAaTEl 4 ToYekK, a
NoNOXeHWe OCTanbHbiX 28 TOYeK BbINONHAETCH KaMepanbHbIMK
meTogamu (B opuce). OanMH U3 caMelX PACTIPOCTPAHEHHBIX METO-
[0B CO3AaHna Taknx 28 To4eK Nony4un HassaHue poToTPHaHIYAA-
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ymsa. Boobwe-to, yrnybneHne B TOHKOCTH npoussoactea $oTo-
TRMaHMYIALUMK BEIXOOWT 33 paMkKn BEBOOAHOrO Kypca. Tem He me-
HEE, XEeNaTenbHo 3HaTh, 4TO QOTOTPMAHIYNAUWSA NPeacTasnaeT
coboli MeToa onpeseneHus MoNOXeHMs TPaHC(OPMALNOHHBIX
TOYEK NYTEM U3MEpPeHWi aapodOTOCHNUMKOB Ha CReynanbHbIX Go-
TOrpammeTpuyeckux npubopax. EWwe pas oTMeTum, 4170 namepe-
HWA ONs ONpefeneHus KOOPOWHAT 3TUX TOMEK OCYLUECTBAAITCH
He "B none” (He Ha mecTHOCTK), a "B kamepanke" (B oduce).
lMocne TpaHCcOpMUPOBaHWA COCTABASIOT NaH MECTHOCTH, KO-
TOPLIA Ha3LIBAIDT QOTONAaHOM, KOTOPLIA senseT cobon doTorpa-
uryeckn ymeHsweHHoe nsobpaxeHue NPeaMeTos M KOHTYPOB me-
cTHocTH. OAHako No pasHbIM NPUYMHAM OANEKO He BCE CUTYauWOoH-
HbIE 3/IEMEHThLI MBCTHOCTW MOrYT BbiTh NErko ONo3HaHel Ha aspo-
poTocHuMKe. JeAcTBMTENBHO, Ha MECTHOCTW CYLLECTBYIOT 0b6Lek-
Thi, KOTOPbLIE TPYOHO PasAUYMTb HA CHUMKE, Hanpumep, Nogiem-
HblE KOMMYHWKaUWK, HebonblIME MOCTLI, AOPOXHbLIE TpyGbl, KO-
noaubl U T.4. Kpome Toro pag anemedTos Byaywein kaptel Boobwe
HE MOXeT ObiTb nony4yeH Ha aspodoTocHumke. K Takum anemeH-
Tam, Npexne scero, OTHOCATCH reorpaduyieckme HasBaHus, Y4MCno-
Bbl€ XapakTepyuCTUKK, 3aOMUHWUCTPAaTUBHLIE rPaHuLsl, MNpouecc pac-
no3HasaHua Ha poTonsobpaxeHn 0OLEKTOB MECTHOCTH, KOTOPLIE
B NOCNEenyowWwem noanexar HaHECEeHWHD Ha KapTy, BbiABNEHWA WX
rpaHnu, Ka4yecTBEeHHbLIX M KONMYECTBEHHLIX XapakTepUcTHK, a Tak-
e BblHEPHYMBAHMSA NONYYEHHbLIX Pe3ynLTaToBR YCNOBHBIMKW 3HaKA-
MW Ha3blBaeTCA JewwppuposaqHnem. CBOAA NPUBEAEHHOE Onpeae-
NeHWe B KOPOTKYIO pa3zy, MOXHO CKa3aTe, 4To Aewndpuposanne
€CThb HE 4TO MHOE, KaK ONo3HaHue 00beKTa MECTHOCTH Ha aspodo-
TocHumMke. Jewndpuposadue GeIBAET NONEEBIM, KOTOA CUTYaUWs
pacnosHaéTcn ¢ BeIXOAOM Ha MECTHOCTB NPW Noiesom obcneaosa-
HWK, T.e. cnu4eHrnem aspodoTocHMMKE ¢ HaTypoi. OHO MOXEeT OuITh
W KamepanbkHbIM, KOraa no xapakTepHbiM npuaHakam dpotounsobpa-
*keHus, 06beKTEl MECTHOCTHM OnoaHaTcs Bea obcnenosaHvs B Ha-
Type. MNpn kamepansHoM aewndpupoBaHMy NoNL3YIDTCH ansboma-
Mt aTanoHos. CpaeBHueas M300paxeHue Ha AeWndprUpyeMom
CHUMKE W 3TanoHe, No aHanoruy ONo3HaT TOT WM MHOKW DBLEKT.
OCHOBHbLIMW ABLWM(POBOYHLIMK NPU3HAKAMW SBASIOTCA: HOPMbI K
pasmepsl 00beKTa, TOH W CTPYKTYPa M300paxeHus, TeHb, oTOpacs-
Baemas 0OBbEKTOM, B3aMMHan CBA3b B PACNONOXKEHWW OTAENbHBIX
3NeMeHTOB cuTyauuu. Bot, noxanyi, 1 scé, He yrnybnasck B Teo-
PUIO 1 NPAKTUKY CaMOro NPouecca, 4To A XOTeN CKasaTk BaMm, Kon-
nerw, o gewndpuposandun. [NaeHoe, 470 Bbl NOHANW, NO KAKORA
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npuYKMHe BO3HWKaeT 3aaaya gewwdpuposaHna aapodOTOCHUMKOB
W oOWMe NPUHLKMNLI peann3auunn aTol 3agadn. BaxHo Tonsko no-
MHWTL, 4TO ASlLM(pPUPOBAHWE - 3TO BaXHaA M OTBETCTBEHHAN 4acTh
aspodoToreogeandeckix pabot. Begk oT TOMHOCTY onpeasnedns
NonoXeHus Ha GoTouzobpaxeHun aewndpupyemsix SNeMeHTOB
3EBUCUT OOCTOBEPHOCTE M KAYECTBO MHdbOpMaLWK, nony4aemoil no
(BOTOCHUMKAM.

Ecnu Bel, yBaXaemele neam v IKEeHTNLMEHL], YCTaNM OT Hanpa-
XEHHOMO U3NOXEHWH 3TOW aspodOTOCLEMOYHONM rNaesl U, rpeLl-
HbIM OBNOM, MOAYMAaNnW, 4TO 8 NpUONMXaICcL K 8E 3aBeplUeHNUID,
TO cnewy Bac oBpanosate B NPaBUNLHOM HANPaBNeHWK BaLUMX
YTOMNEHHBLIX YMO3akioyeHnit. Mol, MOXeT ObiTb, MEONEHHO, HO,
TEM HE MEHee, AOCTATOMHO YBEpPEeHHO npubnuxaemcs K 3agep-
WeHuo aspodoToreoae3nyeckoro cnocoba co3naHns kapTel. MTak,
OpYy3bd, OTBEE4aA Ha BONPOC Knaccwka, "4To A Mory ewe ckaaare?”,
XO4Y YYTh NW HE TOPXKECTBEHHO 388BWUTL, YTO B peaynLTaTte nepe-
YWMCNEHHLIX MHOIO BbilUE PasanvMyHbXx GOTOrpamMMeTpuyYecKkmx ma-
HUNYAAUWIA KOHTYPHYID UAW CUTYAUWOHHYIO YacTk KapThl Mbl yXe
npakTuyecky nonyyunu. M ewe, nycte MEHEE TOPXKECTBEHHO, X004y
3afBWUTL, 4TO OCTANack HaMm caMaa ManocTb: Kakum-To obpazom
npecbpasoBaTh ATy CHTYALHOHHYIO KAPTY B KapTY TONOrpadu4eckyio.
M yto gns atoro Heobxoavmo npeanpuHATE? Bel, yBaxaemble
KONAery, yKe pacnonaraete A0CTATOMHbIMKA GA3WCHBIMKW 3HAHKMA-
MK, 4TOBLI OTBETWUTE, 4TO ANFA AOCTUXKEHUA 0Do3Ha4YeHHOro cne-
AyeT kakum-To ob6pa3om Ha aapodoToCHUMKE 0TOBpasuTL pesb-
e¢ mectHocTH. Ho kakum oGpasom?

Ha4vuHaem pasbupaTtecs. He cekper, 4To Ha Tonorpaduyeckoi
kaprte penced naobpaxaeTcs ¢ NOMOLWLK ropuaoHTanein. Ho ans
pPUCOBKW ropuM3oHTanein HeobxoaMMO 3HaTh BbICOTEl TOYEK OKpPY-
KALWEA MECTHOCTH. NTOHATHO, YTO BHYTPKW camonéTHoro aspodo-
Toannaparta He CWMAWT ARARA, KOTOPLIA cMOr Bl 3aNUCLIBATE BLICO-
Thl hoTorpadupyeMoil MecTHocTU. OaHAKO BLIMEPTUTL FOPU30H-
Tanu He3 3HaHWA BLICOT COOTEETCTBYIOLWMX TOYEK HEBO3MOXHO. M
CHOBA Knaccuka: "yTo aenaTte?” Ha atoT uanobneHHslid Bonpoc
PYCCKOW MHTENNUIEHUWKA OTBET NadT MeTol cTepeoTonorpagu-
yeckoi cBEMKHM, C KOTOPLIM A BAC HEMEANEHHO No3Hakomnio. Bo-
oBWe roBopsa, 3T0 OCHOBHON MeTOod CO3AaHWa Tonorpauieckux
KapT, Cknaabisalwmniica u3 aspodoToCkLEMKK, NONEBLIX KM KaMe-
paneHbix Tonorpadudecknx pabort. Nonessie paboTel, kKak ykassi-
BaNOCk, 3aKNYAKTCA B ONpefeneHMu NNaHoBOro M BLICOTHOrO
nonoxeHns 3atKCUPoOBaHHLIX NpU aspodoTocbEMKE N3BpaHHbIX
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TOYEK MECTHOCTU NYTEM HA3EMHEIX M3MEPEHWI W NONEBOM Map-
WwpyTHOM gewmndpupoBadHnin aspodoTocHUMEDB. KamepansHeie
paboTsl BKNOYAOT TpaHchopMUpoBaHue aapodoTocHUMKa, $o-
TOTPUaHIYNAUMIO (CrYLWEHWE YNOMAHYTEIX W36paHHbLIX TOYEK Mec-
THOCTH), KamepansHoe AewndpuposaHue 1 (3To Mbl BUE He Npo-
X0OWNKW) CTEPeOCKONUYECKYID PUCOBKY penseda, KoTopas OCHO-
BaHa Ha NPUHUWNE cTepeockonuyeckoro aggekta. IpdekT 3ak-
nio4aeTcs B BOCTIPUATUM OKPYXaloWWX NPEAMETOB HE B NNOCKO-
CTHOM, a8 8 0BBEMHOM M3oBpaxeHnn. OH BO3HWKAET BCNeacTeve
Habniogeuua obbekTa Mog pasHbiMKW Pakypcamu npassiM U ne-
EbIM rnasom. JTO CEOWACTBO HaluWMX rnas v MCNonbL3yercs B cTe-
peoTonorpadmnyeckol ckémrke. Ham yxe W3BECTHO W3 nNpegsay-
LWEero U3noXeHna, 4To ABa COCEOHWX CHUMKE, CAeNaHHbLIe U3 ne-
THLEro caMmonéra, NepekpsiBAIOTCH OAWH APYIAM, M TOTAA Ha Kax-
O0M U3 HUX 4aCcTU4HO M3oBpaxaeTca OOWH U TOT Xe YYaCcTOK Me-
CTHOCTK. 3TW CHUMKW 3aKNafbIBAIOTCA B CNeunansHeie poTorpam-
meTpuyeckne npubops (puc. 45), cTepeoMeTp unK cTepeorpad,
W PACCMaTPUBAIOTCH COBMECTHO (O4MH CHUMOK - NEBLIM rMa3om, a
Apyroi - npaesim). Mpu atom 06a CHAMKA CNUBAIOTCH B OAHO Y&T-
kKoe naobpaxeHue, a MECTHOCTE, cdoTorpadMpoBaHHas Ha HuWX,
npeacTaer nepen Hamu B oDbLEMHON KapTuHe. Takoe penbedHoe
WaobpaxeHne CHATON MECTHOCTM Mbl Ha3biBAEM CTEQE0CKONNYec-
KO#H Mogensio. 3Ta Mogens NOCPeaACcTEOM CTEPEOMETPA NO3BONAET
onpeneniTe BeICOTE TOYEK MECTHOCTH.

MponcxoauT 3TO NO CNeayWei TEXHONOrMYECKoi cxeme (ans
NPOCTOThL M AOCTYNHOCTU M3N0XEHWA A Noasonio cebe onycTuTL

Puc. 45. Tonorpaduyecknii ctepeomeTp
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TexHu4eckue nertanu). B none apeHws cTEpeoMeTpa BMEcTe C
oBbEMHbIM M3oBpaxeHMeM MECTHOCTW BMOHAa, Tak HasbiBaemasn,
npocTpaHCTBeHHas mapka, npeacrasnaowan coboil HebonsLyio
4EpHYIO TOo4Ky. Bpawas perynupylolwme BUHTH npudopa, MOXHO
MEHATL NONOXEeHWE 3TOA MApKK OTHOCUTENBHO PACCMaTpUBaEMON
crepeomoaeni. A Teneps npeacrassTe ceba, yaxaemole Konne-
rin, B ponwu oneparopa-tonorpada. HanpaxEHHo BrnaasBance B
okynapel npubopa, Bel BUOUTE TpExMepHoe uaocbpaxeHue peans-
HOW MECTHOGTW, HAA KOTOPOR, NPeanonoXum, HeCKONbKO 4acos
Hasan Nponeran caMonéT ¢ aspodoToannapartom Ha bopty. Bel
BMOWUTE MPakTUHECKW NOLMMHHYI0 MECTHOCTE C KOHTYPamu Necos
W Nonew, ¢ NPOXWNKaMu pPex W W3pe3aHHoW nuHWell osparor, C
ropHbIMW BEPLWHAMMW, C BOMHWUCTLIMW O4YEPTaHMAMKU XpebToB M
cennosuH. Mepemeluas Mapky CTepeoMeTpa no aToi NnpekpacHon
naHopame, nerxko ybeauTbcs, 4TO oHa TO ByfeT HaxoauTLCA Haf
NoBEpPXHOCTLIO paccMaTpuBaemMoit cTepeoMoaeni, To Kak Ol npo-
HU3LIBATE WNNID30PHYI0 3EMHYI0 NOBEPXHOCTL. 3apa4Ya oneparo-
pa, yaepxueas Mapky Ha NOBEPXHOCTWU CTEPeOMOAEny, nepeasu-
raTk eé Takum obpazom, YyTobkl OHA KACANACE MECT, HaX0AALWXCH
Ha OOHOW 1 Tol xe seicoTe. WM Torna kapanaaw npubopa, ceRAsaH-
HBIM C MEXaHWEMOM MEPEMELLEHUA MAPKW, BEIYEPTUT rOPWU30H-
Tanb, KOTOPAas, ECNU Bbl NOMHWUTE, ABNRETCHA NUHWeR paBHbIX Bbl-
COT. 3aTem Ha CneuuansHoW LWKane cTepeomMeTpa BEICTABNASTCA
OTCHET, COOTBETCTRYIOWWI cnegyolweid ropuaordTanu. Bocnegectene
aTOro AencTens Mapka NoAHUMETCS VN ONYCTUTCA HA BBICOTY Ce-
yeHua penseda (PasHOCTE BLICOT MEXAY ropu3oHTaNsaMKU), U Ka-
paHgall BLIYEPTUT CNenyloLyo ropusonTans. Mpoponxas pabo-
TaTk NO NPWBEOEHHOW CXEeMe, B KOHEYHOM WTOre, nonyvyaem Ha
¢oTonzobpaxeHun pensed MECTHOCTW, 4TO, COGCTBEHHO roBO-
p9a, W ABNANOCH HALIEN UENk0 HA NyTWM Co3gaHua Tonorpadgpuyec-
KOW KapThl.

Mpexne Yem 3aBepWNTL 3TOT HENPOCTON TRYAOEMKMIA U, MOXHO
cKasaTb, TEPHUCTLIA NYTh, AaBaATe, yBaXaemble Aambl M rocnoaa,
nepeYvcnvM COCTABNAKLWME HALLEW HENErKOW AOPOrk K nony4ye-
HUIO 88 BENWYECTBA KapTel (puc. 46).

Crano 6biTh, Hall cneuWansHo 0BopyAoBaHHEIA CAMONET Ha-
Bpan BeICOTY € Tem, 4ToDEI, NponeTas Hap 3afaHHbIM Y4aCTKOM
MECTHOCTW, NO ONpPeaenéHHOl TEXHONOrWMKM Yepes paBHsLle npo-
MexyTkK choTorpadrpoBeaTtk ero. A TEXHONOMMA 3Ta B OCHOBHOM
3aknioHaeTcs B oGecrnedYeHn NepekpeiTUs CReaylowmx apyr 3a
APYroM CHUMKOB C LUENbI0 B NOCASAYInWEM Co3aaTe cTepeon3ot-
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paxeque gotorpadgupyemoin mectHocTH. Mony4yeHHbIe CHUMKM He
MOrYT aCCOUMMPOBATECH C KAPTON M3-3a BOZHWKALWWX B HUX MO
PasHbIM NPU4YMHAM TE0OMETPUYECKMX HECOOTBETCTBMMA (MCKaMEHMA).
YeTpaHaoTCH aTH CKaXKeHWs MeToaamMu doTorpamMmeTpui. Nepesim
warom npubnmxkeHna aapo@oTOCHUMKa K KapTe SBNSeTcs npe-
obpa3oBaHue LeHTpanbHOW NPoekuun aspodoToCHUMKA B OPTO-

Puc. 46. AapodhoTOCHMMOK M KapTa
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rOHaNbLHYIO NPOEKUMIO, T.€. B NPOEKLMIO, B KOTOPO, cOBCTBEHHO,
W COCTABNEeHa KapTa. 370 A0OCTUIAeTCq NPoUeccoM TpaHChopMIpo-
BaH¥s, KOTOPOMY NOABEPranTes aspopoTOCHUMKN. B cylwHoCTK,
TpaHcdopMUpoBaHue aspodOTOCHMMKA 33KNI04YAeTca B COBME-
WeHWK Ha cneuwansHom npubope TOYEK MECTHOCTU C W3BECTHLI-
MW KODpAWHATAMW, KOTOpeie choTorpadupoBaHsl Ha CHUMKE C
ATMMM XEe TOYKAMW, 3apaHes NomMelEHHEIMY B 3a0aHHYI0 Koop-
AMHATHYIO cucTemy. NMonoxkedne 4acTu 9TUX TOYEK onpeaenaeTcq
HEMOCPEeACTBEHHEIMW M3MEPEHUAMW HA MECTHOCTH, HO B OCHOB-
HOM KOOPAMHATHI 3TUX TOYEK NONY4alT Ha cneunansHbix GoTo-
rpammMmeTpuyecknx npubopax meTonoM QOTOTPUAHTYNAUMMK.
MNoCKONLKY HE BCE 3NEeMEHTh CUTYaUUK MOryT GbiTh ONO3HAHLI HA
aspodoTOCHUMKE, NOCAEAHWIT NoAgepraeTca Npoueccy pewnd-
pPUPOBaHWA, NpoUeccy pacno3HasaHus 0OLEKTOB MECTHOCTH, KO-
TOpbLIE B NOCNEAywLEM NOANEXKAT HAHECEHUID Ha kapTy. lNo 3a-
BEPLUEHWMIO BCEX 3THUX AENCTBUIA CTAHOBUTCA ACHLIM, YTO Ha a3po-
HOTOCHMMKE OTCYTCTBYET TPETLHE MBMEPEHUE, WU3MEpEeHUe BLICOT,
KOTOPLIE ABNAIOTCA OCHOBOW ANA BbiYEpPYMBAHUA penbeda Ha Kap-
Tax. Micnone3ays MeTtofbl crepeodoTorpaMmMeTpidd, NoOCPeacTBoM
crneunansHeix cTepeonpubopoB BEINONHAKT NPOBEAEHWE MOPU30H-
Taneil, KoTopsie, cOBCTBEHHO rOBOPA, M ABNADTCA HOCUTENAMW
penbeda Ha aspodoTocHumKe. B 3aknioyeHne Heobxoanmo oT-
METHTh, 4TO Cyry6o B METoOW4eckux Lenax, Ans NOoru4eckoro v
NONHOro noHumanus GoTorpaMmeTpuyeckux npoueayp, obuac-
HEHWE TEXHONOrMK MX NPOW3BOACTBA NPWUBOAUNOCE Ha NMpUMEpaXx
MexaHu4eckux crepeodgoTorpaMMmeTpuyeckux npubopos ycTapes-
wero o6pasua 70-80-x rogoe MUHYBLIEro ctonetua. Her Huka-
KW¥X COMHEHWIA, YTO CeroaHAa Bce GoTorpaMMeTpUYecKne NpoLecehl
oBpaboTkM aspodOTOCHUMKOR NPOU3BOOATCH Ha MOOSPHW3NPO-
BaHHbLIX 3NEKTPOHHLIX NpubBopax ¢ NPUMEHEHWEM CaMOW COBpe-
MEHHON KOMMNLIOTEPHONR TEXHMUKW.

Moxanyii, Konnerw, § 3aKOH4WN CBOE KOPOTKOE pesioMe, KOTo-
poe, ecnu X0TUTE, MOXETE HA3BaTbL BU3UTHOW KapTO4KOA npouecca
a3podoTOCHEEMKW. Bhl, KOHEYHO, BNPABE CNPOCKThL, 8 YTO Xe Janb-
e W rae Xe B KOHUe-KOHUOB BOXOENEHHaA KapTa, NPouegccy co-
30aHWa KOTopoR dakTUYeck NOceALLEHa 3Ta kHura. B npuHuune,
TaKas KapTa yXe co3gaHa, 0cTanoch NWllb NPOW3BEAEHHYIO HamMM
NPOAYKUMIO OTYTIKWTL 1 OTwNAUGOBaTL WAKM, KaK rOBOPAT B HApPOo-
e, nosecTu oo yma. Bor atum "aoBeagHMemM 0o yma" v 3aaHumaert-
ca kaprTorpagusa. Ha camom nene ata yTioxka n Wwnvdoeka He Ta-
KOE NPOCTOE AEN0, KaK KaXeTcA HENOCBALWEHHbIM. MNeped Tem, Kak
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anycTUTE KAPTY B MacCOBLIA TUPAaX W Hanevyatate eé, kapTorpadghe
3anyckaioT B AEACTBUE TEXHONOTMYECKYIO LIENOYKY, KOTOPYIO Hasbl-
BaIOT KAPTOCOCTaBMTENLCKUM Npoueccom. OH BkNOYaeT B ceba: pe-
JaKUMOHHO-NOArOTOBUTENEHLIE, COCTABMTENLCKME W OOPMUTENb-
ckve pabotel. Mpepnara sam, yeaxaemMsle KoNneru, ans noaHoThl
BOCH[}HRTHFI KapToCOCTaBneHuAa, BMecTe CO MHOR ﬁpDCﬂEﬂHTh 3a
X0Q0M BLINOAHEHWA 3TOMO Npouecca.

HauyHém C penakumoHHO-NoOArOTOBUTEALHLIX PaB0T. OHW BKNIOYA-
0T B ceba cbop, o6oblenre M cUcTEMaTU3auMio kaprorpadu-
YECKUX UCTOMHWMKORB, M3rOoTOBNEHWE MAaKeTa KapTel, BeBop maclu-
Taba, kaprorpa@uyeckoid npoekuwn, cnocoba vaobpaxeHns wu
YCNOBHLIX 0D03HAYEHWIA. DTO AOBONBHO CNOXHEIA KOMNNEKE MHO-
rohakTopHbiXx paboT, KOTOpble NPEaCcTOMT MPOWM3BECTM Kap-
Torpadgy Ha nyTv Npeobpa3’oBaHMa YXe NpolWeallvx KaMepank-
Hyto oBpaboTky aspodoTOCHMMKOB B KapTy. M 8T0 Aaneko He BCE,
elé ek NPeLcToONT PAcCHYMTAaTE NapaMeTpsl KapTorpaduieckon
NpoeKunK, NOCTPOWTE CETKU reorpadUuyeckx ¥ NPAMOYronbHbIX
KOOPOWHAT, HAHECTW OMNOPHbLIE ME0Ae3WYBCKME NYHKTEl K BLINON-
HWTL MOHTaX CoBpaHHOro KapTorpadryYeckoro maTepnana.

3artem BLINONHATCA COCTABUTENECKME PaG0oThl, DCHOBHLIM NPO-
LEeCCOM KOTOPLIX ABNAETCH FEeHepanu3auuma kaptorpaduy4eckoro
n3obpaxeHus. Mo TEPMUHOM reHepanu3aums NOHWMaeTCs NpPo-
uecc otbopa v obobWEeHWA SNEMEHTORB YNOMAHYTOrO Kaprorpa-
drvyeckoro naobpaxenuna. MNo okKOHYaHWIO 3Tux paBoT BuiNycka-
ETCHA OPWUIMHaN KapThl, KOTOPLIA N0 aHANOrMK ¢ OOHOWMEHHBIMMK
paBoTamMu TOXE HA3LIBAETCH COCTABMTENBCKMM, 3aKOHYEHHLIA CO-
CTABMTENBCKUIA OPUIrMHaN TIWATENBHO PEOAKTUPYETCA N KOPPREKTH-
pyeTtca. OTOT OpPMruHan KapTel NO CBOEW CYTW ABNRETCS aBTopcC-
KMM, U NO3TOMY NO CBOEMY rpaduyeckomMy KavecTey HEe OTBEYaeT
TpeboBaHWAM W3AaHWA KapT.

OdopmuTensckne paGoTel NPOM3BOAAT VXKE Ha M30aTeNbCKOM
OPUIrMHANe KapThl, KOTOPLIA eulg BYepa NPoON3BOAWNCH Bbl4EpYM-
BaHuem Ha ByMaxHOW WNW NNacTMacCoBOW OCHOBE, a CerogHs
WCNONHASTCA C NpMBRe4YyeH1em GQEDEMEHHHX KDMI‘thIDTEprFK TEX~
HOROTKIA,

Bcé, poporve yntarenu, 8 CTasnio ManeHeKyiD TO4KY, NoYemy
ManeHbKylo, a He GONbLIYIO W KUPHYIO, Bbl Y3HAETE B CNeAyoLLei
rnage. 31a ManeHeKas TO4Ka CUMBONW3UpPYeT Gnaronony4yHoe 3a-
BEPLIEHWE HAWero recge3w4eckoro NanoMHWYecTBa OT B3NéTa
a2podoTOCEEMOYHOro camMoneéra 40 MaroToBNEHWA M30aTeNbLCKo-
ro opuruHana kapthel. 3TO, Tak Ha3bIBAEMOE, NanoOMHWYeCTBO B
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obLem BMOe NokasaHo Ha puc. 47, KOTOPLIA A NO3anMCTBOBaN M3
aaMevarensHoi kHurm A. M. Kynpuda "Cnogo o kaprte”.

Yepes HEeKOTOpOe BpemMA W3JATenbCKWil OpuruHan nonagéer e
TMnorpaduio, W NO OKOHYaHWID nonurpaduyecknx paboT y Hac B
pykax OKaxeTcs BbiNYLUEHHBbIA HAa KAYeCTBEHHOW MenoBaHHoW By-
mare, elé NnaxHywmia Tunorpadcroit KPackoi, KONOPWTHBIA aK3eM-
NAsSp KapTel MEBCTHOCTKM, HAA KOTOPOW COBCEM HEeOasBHO nponetan
camonér. CerogHa aanax Tunorpadckoil kpacku yxe kauyn g Nlety,
KapThl VKE HEe NaxHyT nonurpaduent, TEXHWMYECKAR PeBOMIoLMA W
COBPEMEHHLIE TEXHONOrMKM TpaHchopmuposany DyMaxHeIe KapTel
B 2nekTpoHHeie, CerogHs MOXHO BMAOETh 3TWM KapPThl Ha 2KpaHax
CNYTHWKOBBIX Hasuratopos GPS u mobunbHblx Tenedonos. Ceroa-
Hf, HUKOro He CNpawMeas, MOXHO 3aATU B MHTEPHETOBCKUIA CaiT
Google Maps, HAATWU MHTEPECYIOLLYI0 BAC KAPTY W NEPEeaBMKEeHUEM
KOMMBIOTEPHOR MBILLKKM NPONOXKUTE, HANPUMED, MAPLUPYT 3anpo-
EKTMPOBAHHOTO MYTELWeCcTBUs, 8 ecnu NoHanobuUTCs, OAHUM KiK-
KOM BCE TOM XE MbILLKW BLIBECTW KApPTy MAKM e gparMeHTsl Ha
nevats. Kak Bbl Tam HWM Bbino, kaprorpadus, NpeacTasneHHan B

Puc, 47. 3Tansbl CO30aHWA KapThl

TNIABA 6. Tonorpagyeckan CuhBMEa MECTHOCTH

3NeKTPOHHOM BWOE BO BCEX 3TWX Haswratopax, MoOGunbHUKax W
HOyTOyKax, POAWNACE B reoae3n4eckon cpeae u NpoMasoaunack
METOAaMW HA3ZEMHOW TOnorpaduyeckoi CLEMKM WNKM MEeToaamMu
a3podOTOCLEMKM, KOTOPLIE M3YYEHLI B 3TOW rnase.
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FNABA 7
OYHOAMEHT KAPTbI, UJTN
OMOPHLIE TEOQE3WYECKHUE CETHU

Y10 Takoe onopHas reoae3vyeckKas
cetb. MeToAbl CO34aHMA NNAHOBOW
reofe3nvyeckoi onopbl.

MeTonbl CO3paHUA BbICOTHOM
reone3n4eckKkon onops.l

Ha X1BOMUCHbLIE NPOCTOPSI
He ycraém B Tpyby CMOTPETD.
Hyxra HaMm B kKa4ecTBe Ornopbi
Ana kapThl HalWe# - reoceTs,

Mepen Tem, yBaxaembie AaMbl M rOCNOAA, KAK Bbl HAYHETE YM-
TaTL 2Ty, A Obl Ckazan, oNoOpHYIo rnasy, yoeauTensHo NpoLwy earns-
HYTE BAaC B 3epKano. W TOorpa, paarnagbLiBas CBOWM cMMNaTuiHbIE W
MUNLIe nua, Bul DﬁﬂSaTE.ﬂbHD yeEunguTe Ha HUX B 3epKansHOMm OT-
paxeHWW yO0BNeTeopEHHYI0 yneiBKy, KOTOpas 03Ha4aert, 4T0 Npo-
Gnema, NOCTaBNeHHan B 3TON KHUre, npakTuyeckyn peweHa. Bol,
MWUNOCTUBEIE KONNeru, nyTewecTeya no CTpaHWuam 3aToro reoge-
3VM4YECKOro onyca, mpakTuyecKy NocTuriv, Kak peann3yeTcd maru-
cTpaneHas U A0OMUHUPYIOWAn 3apaYa reoaesny - CosaaHue Tonor-
paduHeckoil kKapTol.

Bulaenss B NpeabaywiMx NpeanoxeHuax Cnoso "npaktTuyecku”
KYPCHMBOM, 1, APY3LH, HAMEKAID BaM, YTO UMEETCH Y HAC TAWHCTBEH-
Hoe "HeyTo", KOTopOoe He NO3BONAST MHE NOCTABMTE TO4YKY OANA 3a-
BEPLUEHMS Npouecca co3pgaHua kaptel. Ecnu yxe GuiTe 00 KOHUA
OTKPOBEHHLIM, TO 2, ﬁ‘jﬂEM cynTaTE B METOOWYEeCKWX Uenax, He
VAOCYXMICH NO3HAKOMWTE BAC C CYLWECTBEHHbIM W, BCMW XOTUTE,
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KNiOYeBbiM 3BEHOM B TEXHONOrMYEeCKoW uenoyke GopMHpoBaHMA
KapTel. MIMEHHO € 9TOro 3BeHa W HAYWHAETCH ed COCTaBneHue,

Opnxako 060 BcéM No nopsaky. FOBOPST, HACTORLLEE 3UKAETCA
Ha npownom. Ecnu Tak, To npowy Bac, neau v AXeHTNLMEHb!, He
CHECTEL 38 TPYA 3arfNAHYTL B HE Takoe yxXe W Janékoe npolwnoe,
npowy Bac BCEro-HaBCEero 3afjepxaTs CBOW Barnan Ha puc. 36,
pPasMELEHHbIA B TEKCTE Npeabiaywei rnassl. 3ToT PUCYHOK M-
NIOCTPUPYET NOAAPHLIA METOL HA3EMHOR TONoOrpaduYecKon CheEM-
kKW. Ha HéM To4kn A m B, koTOopbie GOpPMUPYIOT OCHOBHOE WMAW
OpWEHTURYIOWEE HaNpasneHwe AB, HeobBxogumoe ans Npovasoa-
CTBa, B AAaHHOM Ccny4Yae, TaXeoOMEeTPUYeCKOW CbEMKW, HA3BaHbI
CnoBamMu CTapTOBLIE, UCXOAHEIE, U3BECTHLIE TOYKK, A ewe B npe-
AbLIAYULIEA rNaBe Npu onNUMCaHuKU npouecca TpaHchopMUPOBaAHWS
a3podOoTOCHUMKOE roBOpPUAOCL 00 OMo3HaKax, KOTopkie onpeae-
NeHbl KaKk M3BECTHbIE W (UKCMPOBAHHBIE HA MECTHOCTH TOYKW.
Otkyna xe 6epyTca Ha MECTHOCTM 3TU M3BECTHBLIE TOMKKM, KTO ON-
penensder X KOOpPAWHATHEI W BeICOTHI?

Puc. 48. Nl'eogeanyecknii 3nak
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Yto66l OTBETUTE Ha 3TOT HENPOCTOW BONPOC, NPeanaraio cHoea
3aHATH CBOM MecTa B Hawem GupMeHHOM noesae "reopesus’,
KOTOPBLIA NPOAOMKAST CBOE ABUXEHWE NO ToNorpaduyeckoi Tpac-
ce. OH CTPEMUTENLHO NPOHOCUTES MUMO ManaxuToBbIX PABHWUH K
BypbLIX XONMOB, NPUBONLHEIX CTENEA W XEeNTOBATLIX NYCTbiHb, 1=
raHTckux meranonucos n Hebonbwux agepeseHexk. Cemadopsl
MPUBETAWEO NOAMUTMBAIOT HaM 3enEHbIM CBETOM, HEHABA34YMBO
HaMeKan, 4TOo 00 KOHEeYyHOoW cTaHuwu coBcem Bnmsko. HeoxwaaH-
HO Hall BUPTYaNnbHbIA 3WENOH AenaeT OCTAHOBKY HAa MaNeHbLKOM
nonycraHke. B oTKpbIThe OkHA MOBONLITHO 3arnaasLIBanT Packu-
OWCTHIE BETBU LUMPOKONMCTHLIX ASPeBLeB. A HA NeCHOR onylke
Mbl 3aMeqaeM BO3BLILLAKLWLYIOCA Hah 3TUMW OEPEeBbAMUW BhILUKY
(puc. 48). 3To He nNpocTo Bhiwka, He OypoBas Bblluka W HE Mo-
WMapHaa KanaH4a, eé HasLIBalT TPMroOHOMEeTPHYECKHM Unu reo-
Ae3M4ecKuM 3HaKOM WV reogesnyeckum curranom. CurHannan-
pyeT aTa BeilWKa, 0BpasHo roBops, 0 TOM, 4TO €€ yeHTp (puc. 49),
onpenenéd ToMHLIMKU KoopauHaTamu X 1 Y 1 BeICOTOR H.

MHoOruMe nonarawT, 4YTO B HEPA3PLIBHOW CBA3KE "reodeswnyec-
KMIA 3HAK - LLeHTP 3HaKa" rnaseHCTBYIOWMM SBNSIETCH CNOBO "3HaK”.
A nouemy Bul M HeT? Beab WMEHHO HAPYXHBIA reoae3nyecknii
3Hak npenctaenseT coboi cnoXHOE W MACCWMBHOE COOPYXEeHWe,
NOCTPOEHHOE, KAk Npaswno, B BUAE NPOCTLIX WIK CNOXHBIX (yce-
YBHHLIX) METANNUYECKWUX UAW AEePeBAHHLIX NMPaMni, BuiCOTOW OT
3 no 30 w Gonee meTpoe. Neofe3andeckuil 3Hak ABNAETCH BU3UP-
HOWM Uensio ONg UaMepeHwi, NPOM3B0AWMBIX C OPYrUX Takux Xe
aHakoe (6onee noapobHo norosopum 00 3TOM No3xe). Ho npex-
e BCcero renaesvyecknii sHak npuasaH 0bo3Ha4YMTe CBOE Nono-
XEeHWe Ha MECTHOCTW C Tem, 4ToBkl ero MoXHO BbINO OThiCKaTL.
Opyrumn cnosamu, reogesvyYeckuii aHak ssnaet coboi Hazem-
HYH 4acTb aicBepra, B TO BpeMs Kak OCHOBHAad ero 4acTs B BUAE
ueHTpa (puc. 49) HaxoauTca nof semnéin. CtaHaapTHLIA UWEHTP reo-

Fl

Puc. 49. LlenTp reogesuyeckoro aHaka
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AE3NYECKOro 3Haka - a1o XeneaobeToHHuld NnunoH (cTonb), ocHO-
BaHWE KOTOPOro 3akpennsioT AKOPHbIM YCTPOWCTBOM M 3aknagbi-
BaloT Ha rnybBuHy 1,5-3 1 Bonee METPOB HUXE rpaHuLBLl NpoMep-
3aHua rpyHTa. K BepxHei 4acTtv aToro NNoHa ycTaHasnMealoT Ha
LUEMEHTHOM PACTBOPE WM NPUBAPUBAIDT K METANNMYECKONR TpyDe
YYTYHHYIO MapKy, Ha cheprHecKkol NOBEPXHOCTY KOTOPOW nMeeT-
ca MeTka puameTpom 2 mm. Korpa roBoprtca 06 M3BECTHRIX KO-
opavHarax X, ¥ v suicote H HekoTopo#i ToYkK A Ha MECTHOCTH, TO
3TO camoe OTEepcTue W ByOer ABNATLCA 3TOW camOi TOYKOW A,
KOTOpas cobCTBEHHO W ABNAETCA HOCHTEMEM 3THUX CaMbiX KOOPAW-
HaT X,, Y, W BbicOTel H,. B npuBefeHHOR cBA3Ke "3Hak 1 ero ueHTp”
recaeanyecknm NMyHKTOM WAK NYHKTOM Feofe3uyeckoi Cetu sB-
NAETCH WEHTP 3HAaKa, TAK KAk MMEHHO K HEMY, a8 HE K BbilUKe Npu-
YpO4eHbl KOOPOWHAETL! W BbICOTA reofe3nyeckoro nyHkTa. Ha sac-
TRPOEHHbLIX TeppUTOpUAX (KUnNas W NPOMLILLAEHHAA 30HbI FrOpo-
[0B WM NOCENKOB) NYHKTEI FTE0AE3WYECKOi CETH MoryT 0BoaHa4aTbes
MerannmyecKkMmMy WTEIpAMW, CTEPXHAMK W ﬁﬁﬂTaMH, KOTOpPbIE
3aKpPennaioTes LEMEHTHLIM PACTBOPOM B BGETOHHLIE DCHOBaHMWA
PazNnWYHbIX GDDp}FKEHHﬁ MnK Yy4acTKW C TBE‘DFLHM NoKpLITUEM NO-
BEPXHOCTW 3emnu (acdaneT, mexay DopalopHLIMKA NMAOHAMK 40-
poXHbIX 0604MH, TPOTYapoB U T.4.). B 8TOM cny4ae Het Heobxo-
OAMOCTH CTROWTE HAPYXHLIE TE0OE3MYECKWE 3HAKMW, TAK KaK pac-
CTOAHMA MEXOY HUMUW, KaK Npasuno, He npessiwainT 200 meTpos,
M BUOWMOCTE MEXAy NyHkTamu, Heobxogouman ona uamepeHui,
ofecnedrMBaeTca C NOBEPXHOCTH 3EMMNKM,

Yro xe, cobocTeeHHO, NnpeacTasnaeT coboil onopHas reogesu-
yeckan cerb? K coxaneHuio, Gea GopMyNMpPoOBKKM MNKW, KAK FOBO-
PAT yEaEXKaembele Npodeccopa W AoUeHTH, 583 onpeaeneHus 3aech
He o6oiATuce. [la v OHO, KCTaTK, COBCEM HE CNOXHOE, 3anoMUHai-
Te, a ewe nyywe, cxeaTeliBaiTe u nocturanTe. OnopHoi reopeam-
YECKOW CeThi0 Ha3blBaeTCA CUCTEMA 3aKPENNEHHLIX HA MECTHOCTH
reoaesvyecknx NYHKTOB, W3BECTHOE NnaHoBoe (KkoopanHaTel X, ¥)
W BLICOTHOE (BblCOTa H) NMOnoxeHwe KOTOPLIX CAYXWT OCHOBOWRA
ana tonorpaduyeckux ChEMOK W OPYTMX ME00E3WYECKUX M3Me-
peHuii. A Tenepk npegcTtaesTe cebe, YyTo BaMm HeoBXoaMMO W3ro-
TOBWThL TONOrpapU4eckylo KapTy kpynHoro macwtaba ana npoek-
TUPOBaHWA CTPORLLErOCH XMNnoro goma. [na aToi uenu, KakK sam
WM3BECTHO, BbINONHAETCA HA3EMHas CbEmka. Kakoi y4acTok nno-
wanu BMecTe ¢ aneMmeHTamMu ONaroycTpoicTEa 3aHWMAaeT XWNown
nom? MNycte rabapuTbl 3TOro yyacTka ONPesensTcs pasmepamm
50x50 m. Nepen HavanoMm cbEMKM HEOOXOOMMO HAWTW HA MEecT-
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HOCTW MECTOMNONOXEHWE WIBECTHLIX TOYEK, KOTOPbLIE, KaK Mbl yXe
3HaeM, HA3LIBAIOTCH NYHKTAMW OMNOPHOW recaeanyeckoil cetw.
MMEHHO C 3TUX WCXOOHBIX NYHKTOB OYAYT NPOU3BOOAWTLCA WU3ME-
peHus (Touku A u B va puc. 36). A ew@ Ham noTpebyeTca nony-
YUTL KOOPAWHATHI W BbICOTHI 3TUX NYHKTOB, 4TOOLI HAHECTU WX
nonoxeHue Ha Byaywyio KapTy 1 ganee oT MCX0OHOro Hanpasne-
HUA Mexgy nyHkTamu A u B no npov3segeHHbiM M3MEepeHnsmM
OTMETUTE HA KapTe NONOXEHWE ONpefensembiX CUTYaLUMOHHLIX 1
pensedHeix To4ek. Tak Kak Xe HAATW Ha MEeCTHOCTH 3T NYHKTBI 1
KaK NOMY4YWThL WX KOOPAWHATH W BeICOTH? [na 3TOro (ecnaw, Ha-
npUMep, Tonorpadgpuyeckas cuEMKa NPOW3BOAWTCA Ha TEPPWTO-
puu ropoaa) Heobxopwmo 06paTUTLCR B reoAe3nyecknii oTaen
ynpaeneHus rnaBHoro apxuTekTopa ropoickoil M3puM 1 yKasars,
KaK MOXHO TOYHEe, B KaKom palioHe ropofaa OyaeT BeINOMHATLCS
TonocsEmka. MNpu HANWYKMKW COOTBETCTBYIOWErD paspelweHns cny-
KalWil MapUK NPenocTaBNT KaTanor KOOPAMHAT W BBICOT BMECTe
CO CXemMaTHYecKkuMm YepTEXOM PAaCnOfOXEeHWA regdesnyeckux
MYHKTOB, pasMeLEHHLIX KaKk MoxXHO Gnuvxe K paiioHy npegnona-
raembix usMepeHuin. Ho 4To aHa4mT, Kak moxHo Bnuxe? Kak npa-
BUNO, NO NONYYEHHOMY B M3pUKW kKaTtanory, B paguvyce, ckamem,
200 m ot obwekTa Oynyuield cbEMkK BYAYT HAXOQWUTBCH W3BECT-
Hble@ MYHKTEl OMOPHOIA reofe3avyeckoild ceTu. Tak CKONLKD Xe Ta-
KWX M3BECTHLIX NMYHKTOB OONXHO BLITe HA TEpPPWTOPWMK rocynap-
cTBA, 4TOOLI NPAKTUHECKW HA Kax ol ynuue MoxHo BeIN0 OTeIC-
KaTk Takol nyHkKT?

MNpexne 4Yem OTBETUTL, CYWUTAD HEeoBXOAMMLIM NOAYEPKHYTH,
4YTO B OCHOBY NOCTPOEHWSA OMOPHbLIX reQae3nvyecknx ceTei nono-
XeH NeAYKTUBHLIA NPMHUKMN "nepexona oT obuwero K 4acTHomy”.
3TOT NPUHUWN CO30aHKWA CETEN ABNAeTCH, He NoboKCceL 3TOro Cno-
Ba, hyHOAMEHTANbHLIM, MO3TOMY, APY3bS, XUBO M CTPEMUTENBHO
pasbupaemMcs, B 4EM Xe NPOABNAETCH ASAYKUWA NPUMEHUTENBHO
K KOHCTPYWPOBaHUWIO re0Ae3nYeckoi onopHoi ceTn. A esipaxaer-
CA aTa Aenykuua (T.e. nepexon ot 06UEro K HacTHOMY) B TOM, 4TO
OMNOPHYID re0e3u4ecKkyio CeTe CTPOAT NOITANHO, TAaK CKa3aTk, No-
pYepEOHO B HECKONLKO cTaauii. CHauyana co3pnaT UCXOOHYIO Kap-
KACHYI0 ceTk B Buge GOnbLIMX TPEYroNeHUKOB, CO CTOPOHaMMW
fonee 20 kM. 3atem Ha e& ocHoee GOPMMPYIOT CETh BTOPOro
nopsaaka ¢ Gonee neTansLHON reoMeTpuen, KOTOPas BLIPaXaeTca B
NOCTPOEHWUK HAa MECTHOCTW TpeyronbHMkoB ¢ Gonee KOPOTKUMMU
cTopoHamu, Hanpumep, 10 km. [anee, yxe cO3AaHHYIO CeTb BTO-
POro NopaAaKa NPUHUMAIOT 32 MCXOAHYID U PacyYNeHsAlnT eé Ha Tpe-
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YroNbLHUKK CO CTOPOHamMU, ckaxem, B 5 kM. MogobHeiM oGpasom
NPOW3BOOAT cryuieHune cetu (puc. 50) oo Tex nop, noka He GyneTt
obecneyeHa Takas NNOTHOCTbL NYHKTOB, KOTOPas yaoBneTsopuna
bl TpebosaHnamM KpynHoMmacwTabHoro kapTorpadhupoBanus, T.e.
notpebHocTam Tonorpaduyecknx CbEMOK.

W Torpa, yeaxaemble KOMNErW, Bbl AEWCTBMTENLHO HaWasTe
NOYTH Ha KaXAO0W yNuUe reofgesauydeckmnii NYHKT, 1 MMEHHO NO3To-
My B 3aronoBKe 9TOM rnaebl A HA3BAN ONOPHYID FEeofe3MYecKyio
ceTh pyHaameHToM kapTel. Begb coBCTBEHHO © NYHKTOB TakoW
repAe3nyecKkoi onopsl NPOWaBoAAT Tonorpaduieckylo CEEMKY Ang
COCTaBNEHWA KapThl.

Mue Bbl COBCEM HE XOTENOCh, YBaXaemsie fambl U rocnoja,
41OBBI BaM NpeacTasnanoce, 4T0 NMHWW, COBOMHAIOWME BEDLIM-
Hbl TPEYronbHUKOB Ha pwc. 50, Ha MECTHOCTH OBTAHYTHI KaKoiH-TO
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Knacecw:
L1-d, a2-d, 0-3-d, o~4-j
Peic. 50. NocTpoeHkWe ONOpPHON re0ge3vvecKon CeTH
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NPOBONOKOM MAW HTO MeXAy HMMW BoibMTa kakas-To Mapkupo-
BaHHAaa wnu YyemM-1o oBo3HavYeHHana rpaduua. HeT u ewe pas Her,
KoHeYHO Xe, Kak TPEYrofbHWKKW, Tak U NMHMK Mexay ux Beplin-
HaMu - BooDpaxaemsie UNK, BbIPaXanch No-COBPEMEHHOMY, BUP-
TyanbHble, Ha MECTHOCTY 3TW NWHWK NPOXOAAT HAA Necamu 1 no-
NAMU, ropamMii U NYCTEIHAMMK, NPOMLILLINEHHBIMW COOPYXEHWAMY W
HUNBIMKW OoMaMi. He BUpPTyaneHeIMKM, 8 GW3IWHECKW WU peanbHo
CYLLECTBYIOWMMKM ABNAIOTCH TONLKO 3aKPENNEHHbLIE HA MECTHOCTH
LEHTPEl reoge3vu4yeckux NyHKToB, 0003HaYeHHBIe, Kak Npasuno,
HapPYXHLIMKW 3HAKAMW Ha OTKPbITLIX TEppUTOpUAX U 6e3 HUX B 3a-
CTPOEHHbLIX 30HaX.

OnopHan reoge3vyeckan CeTk N0 CBOEMY Ha3HaAYEHWIO OennT-
CS Ha NMNaHoBYIO W BLICOTHYIO. MMnaHoBasa cers ABNAETCH HOCKUTE-
nemM KOOPAWHAT, 8 BLICOTHaA CeTh - BEICOT rendesu4ecKkux onop-
HbIX NYHKTOB. MO TOYHOCTM ONpeaeneHns U NNOTHOCTK pasMelle-
HWUA CBOWMX MYHKTOB BbICOTHAA ONOPHAEA reojesndyeckan CeTb, Ha-
npuMMep, TAKOTo rocyAapcTea kak POCCUA OENUTCH HA NATL CTaaWin
NOCTPOEHWA, & NNAHOBARA CETh -~ Ha 7 KNaccoB (paspAaoe), NpUYEm
nepesLie 4eThipe KNACCa COCTABNRAIOT rocydapcTeeHHyo (Hauywo-
HaMNbHYK) reoqesrM4ecKkyio ceTb, a OCTaNnbHbIE - CeTH CrylWeHna W
ceTk ChEMOYHOro 06ocHoBaHKg. KONWMYECTBO NYHKTOB TONLKO rocy-
AAapCTBEHHOM NNaHOBOW reoaeavyeckoi cetw npubnuxaerca x
nonymunnuony (464000 nyHkToB). OBLiee e KONW4ecTBO NyHK-
TOB FEE},[I,E:E!H‘-IECKDﬁ onopel Poccun HaBepHAKA HACHUThHIBABT HEe-
CKONLKO MUNNKMOHOB. Kak Xe 1 Koraa yaanock CO340aTh TAKYIO r1o-
HanbHYID U MACCUBHYIO OMNOPHYIO CETh FE0Ae3nYeCcKuX NYHKTOR ©
W3BEBCTHLIMW KOOPAWHATAMKW W BEICOTAMN?

BnonHe NOHATHO, YTO reofde3vyeckas CeTk MHOMMX CTpad co-
3aaganacek He 3a 00WH OeHbL, 8 B Te4eHre MHOTrux JIECF.TMJ"IETHH,
OaHako, HECOMHEHHO, BhIN A8Hb, KOTAA HA TEPPUTOPUK OTAENEHOD
B3ATOro rocygapcrtea He DBNO HW OAHOMO NYHKTa, KOOPOMHATBI K
BLICOTbI KOTOPOro Gbin Gbl M3BECTHLI B 3a0aHHOW CUCTEME KO-
opaviHaT. C 4ero ®e Ha4YMHanoCk NOCTPOEHWE NNAHOBON ONOPHOM
reofe3anyeckoil CeTH, KOTOPan paHee co3aaBanach METOOAMKM TPW-
aHrynauuK, TpUunaTepaun U NoAMroHOMETPUK, 8 CErgaHA nocpea-
CTBOM CNYTHWKOBLIX TEXHONOrWMiA. BCE Ha4MHanoce C TPHaHryns-
yMM. DTOT TEPMUH NPOUCXOOUT OT NaTuHckoro cnoea triangulum,
4YTO B NEepesofe 03HavaeT TpeyronkHuk. 3aberas 4yTe Bnepén,
3aMeTUM, YTO METON TPUaHIYNALUWK 3aKM0YaeTes B NOCTPOEHMK
NPUMBIKAIOLWWX APYT K APYrY TPEYrofbHUKOB, B KOTOPBIX W3Mepa-
IDTCA BCE (FOPUA0OHTANEHBLIE) YNkl M HEKOTOPbLIE M3 CTOPOH, Ha3bl-
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Baemsie HasucHeivK, Mo peaynsTatam aTHX U3MepeHuii onpene-
NAeTcA NoNOXeHWe (KoOPAWHAaTLI) BCEX BEpPLWWH TPeyronbHWKOB
B M36paHHOit cucTeme KoopauHart. OaHako, BepHEMCS K pUTOpK-
YECKOMY BOMPOCY: Kak e BCE 3TO Ha4YMHanoco?

WTak, naHo: Ha MeCTHOCTM HET HM OAHOM TO4KKM (NYHKTa) C u3Be-
CTHbIMK KOOpAMHaTamMK, TpedyeTca: onpeaenvTs KOOPAWHATE BHOBL
MNOCTPOEHHLIX HA MECTHOCTH (puc. 51) reoaesu4ecKknx NyHKTOB.

Ana BLINONHEHWS 3TOH HENPOCTOR 3a0a4YM CHapaXeHa reoae-
3U4EeCKan aKCNeanums, B COCTaBE KOTOPO HAXOAMTCH HECKONLKO
NnonesbiX NapTuii. OaHa M3 HMX 3aHUMAETCA PEeKOrHOCUMPOBKOR
(pasBenkoil) MECTHOCTH, PE3ynbTaToOM KOTOPOA ABNRETCA onpe-
OeneHne MecTONOAOXKEHWS 3anpoeKTUPOBaHHLIX Meone3nYEecKnX
NyHKTOB. Apyrasa nonesas napTua 3aHuMmaeTcA BypoBLIMK KM 3eM-
naHeIMKM paboTamu, LUENbo KOTOPLIX ABNAETCSH 3aKknanka LeHTpos
reofesnyecknx NYHKTOB U CTROWTENLCTBO HAPYKHLIX 3HAKOB (NK-
pamug v curHanoe). TpeTed NONEBas NapTuRA, NPOXOAWT NPOTO-
PEHHYI0 NpeabiayunuMK NapTUaMM Jopory ¢ Tem, 41obel, ycTaHo-
BWB TEOAONMT Hah NOCTPOEHHLIMKM B BEPLUMHAX TPEYroNbHWKOB
NYHKTaMW, U3MEDKWTL FMOPW30HTanNbHLIE yrabl. B gononHenwe ata
napTua Takke uamepseT GaszncHyio nuHuio | - |1,

CerogHs, NpUMEHAR COBPEMEHHLIE 3NEKTPOHHBIE M3MEPUTENE-
Hble NpUbOoPSLI, oNpeaeneHne paccTosHWA C MUAMMETPOBOIR TO4-
HOCTbIO 3aiiMET He Donee nonyyaca spemenn. Korga xe sapox-
Aanoce NOCTROEHWE CETH TRPMAHIYNALUWK, I3MEpEeHWuE pBCCTDﬂHHﬁ
CHWTANOCL AOCTATOYHO CAOXHLIM TEXHONOrMYECKMM NPOLECCOM,
Cyaure camu, Bpurana, KOTOpas Yy4acTBOBANa B M3MEPEeHWK NK-
Hun | - Il, AnuHOA, NpeanonoXum, 3 KM, HacYMTeiBana 6 MCNonHKM-
TENen, a NPoLecc M3MepeHWid TaKkol NWHUK 33aHUMAN HECKONLKO

o

Puc, 51, MNocTpoeHWe TPHAHryNAUMK W TPUNaTepauMm
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Hepenk. Mameperwe BasucHOW NUHWK NPOWM3BOJWNOCH MHBaAPHbBI-
MW nposonokamu, obnagawowmumy HebonblwuM KO3 OULNEHTOM
pacwuperns. CTaHaapTHas MHBapHas NPoBoONOKa UMena AnuHy 24
M W OMamerp - 2 MM, Ha KOHLAax NPOBONIOKM UMENUCE LWIKanb! C
MUANUMETPOBLIMK aenexdusamu. Mpu namepesnn DA3NCHON NUHKUK
TRpUaHrynaumMm NMPOBONOKK NomMelannch Ha WwTaTueax, ycTtaHoB-
NEeHHBbIX B HAYANE W B KOHUE 24-MEeTPOBOro OTPe3ka namepaemon
NUHWK, W HATATMBANKUCE FMPAMIW, KOTOPLIE NOABEWWBANUCE NOCDE-
CTBOM CTaNbHbLIX NPOBONOYEK, NEPEKUHYTEIX Yepe3 NoABUXHBIE
610KM CReuuansHbIX cTaHkos. HeTpyaxo npegcTaeuTe cebe, CKonb-
KO pas Hano BuiNo YNOXWTb MHBAPHYIO NPOBONOKY (24 M), 4TODbLI
MSMEPUTE TPEXKUNOMETPOBYIO NNHWIO. A ECNW NPUHATE BO BHUMA-
HWE, YTO ANA AOCTMXEHWA HAUNYYLLERA TOYHOCTU NUHWA W3Meps-
nacb B NpsMom v 06paTHOM HanpaeneHusax, TDEMS PAa3HBLIMKW UH-
BapHEIMW NPOBONOKAMHK, TO CTAHOBUTCH NOHATHBIM, K2K HE NPOCTO
6biN0 MaMepuTs BA3NCHYI0 NMHWIO TpUaHrynauuu. MNpeacrasnse-
Te? Oymaio, 4To HeT. A e, Konnerv, Bbl He NPefcTaBnNAeTe, HTo
XOpOLWOo NPOAYMAHHAR METOAMKE Takux, yllenlnx B aHHanel wc-
TOPWUK, NMHERHBIX N3MEPEHNA, O KOTOPLIX A pacckasan Bam nulb
B 06X YepTax, NO3BONANA NONy4YaTh TOYHOCTL, pasHyw 1:1 000
000, T.e. ownbka U3MEPEHUA NUHUMK, ONUHOR B 3 KM, cocTasnana
BCEro-HaBcero 3 Mmm.,

Yrobsl NONY4nTs NONHYIO KapTuHy paboTsl reoae3ucToB-nep-
BONPOXOAUEE, BOOOPaanTe, Y4TO HaXOOUTECkE HA TPUMAUATUMETPO-
BOM reofe3nvyeckoM CurHane, rje ycTaHOBNEH BbICOKOTOMHbLIW
TeononuT. NopsLIBUCTLIN BETEP pacKavneaeT nupamuay, negaHse
CHEXWHKA NagalT Ha CTPaHWUbLl NONeBOro XypHana, a ropu3oH-
TansHbIA KpYr yrnoMepHoro npubopa nnagHo BpauwiaeT yKpennéH-
HYIO Ha HEM 3puTensHyio TpyGy. B okynspe TpyDbl Bl BUAWTE TO-
nyBylo Tairy, ynupawouwywocas B BECKOHeYHYI0 UEenoYky ropHbiX
xpeBTOB, Ha CKaNWCTBIX BeplIMHaxX KOTOpbIX BO3BLIWAKITCA reo-
Oe3uYyeckMe CUrHansl, noaodHsle TOMY, HA KOTOPOM YCTaHOBNEH
Teononwt. Tpyba TeogonutTa noodYepéaHo HABOAWTCH Ha BU3WP-
Hblgé LWMNWHAPL, HAaCAXEHHLIE Ha BEPXYWKax reoge3nvyeckux nu-
pamua. NMupaMuasl HAXOLATCHA HA NPUNWMYHOM DACCTOAHUKW OpYr OT
napyra, B TpMaHrynauMid 1 knacca oW MoryT npessiwarte 20 kM.
HecMmoTps Ha 3HAYUTENLHOE YBENUYEHWEe 3puTensHoW TpyGbl, B
nepexpecTu CeTKU HWUTERIl OKYNsipa BHYLWWTENbHbIA BU3WPHBIA
UWMAWHAP TeoAesuyYeckoro curHana seirnagut konebnwouleics
wronkoi. Mpu kaxpoom HaGnooeHWW TakoW Wrofnkw, KoTopas Ha
camMom fAene SBNAeTCH BePXyLWKOW curHana, 6epérca OTCHYET no
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rOpM3oHTaNLHOMY Kpyry, U KOJAW4ECTBO Takux oTc4E€ToB Dymer
pPaBHO YMCNY CUrHANO0B, Ha KOTOPLIE HABOAUNACE 3PUTENLHAR TPY-
Ga. B neiAcTBMTENLHOCTA OTCY4ETOR ByneT HamHoro Honelwe, no-
CKONbKY KaXObIA MOPWU30HTaNLHBIM YIron W3MEpAETCA MHOMOKpaT-
HO MO CNeuWMansHo| Nporpamme. 3aTem Newuwii nepexon Ha opy-
roid cUrHan, Haxo4swniics B cOCeaHEN BEPLUMHE 3TOMO Xe Tpey-
roNbHWKA, W BHOBE 3pUTENnbHan Tpyba CMOTPUT Ha BEPLWIKMHB! (CUr-
Hanbl) MCKOMOro W APYrux TpeyronsHukos. B koHeyHom wTore,
TEeOA0NUT NepeMeLlaeTca BMECTE C BaMW C OAHOM0 reofesndec-
KOro MyHKTa Ha Opyroid, noka B HeoDOo3pMMON 1 NPOTAXEHHOR
uenoyke TpeyroneHWKORB, NOKPLIEAKNWWX TEPPUTORDWIO HeobwAaT-
HOro rocynapcTea, He 6yayT M3MepeHsl BCE TOPU30HTaNBHLIE YL,
B 3TOM BBOAHOM KYPCE HET CMbICNAa ONUCHIBATE METOAMKK M3Me-
PEHWA YINOE B TPWAHTYNALWMKW, HO WX TOYHOCTbL, B 32BUCUMOCTH OT
Knacca Tpuadrynsuwnu, konebnetca ot 0,7 go 2 cekyHa.

A Tenepe, Aamel U rocnoaa, No3BONbLTE MHE NOABECTU HEKOTO-
peie, Noka, Npasaa, NnpeasapuTensHele, MTorn. Bo-nepesix, onpe-
penexHa anvHa 6asmcHoi AuduK | - 1l (puc. 51) Hawel TpuaHryns-
LMK 1, BO-BTOPbLIX, NPOU3BEAEHEI U3MEPEHUS YINOB BO BCEX Tpe-
YroNbHMKAaX Halweln onopHoi cetr. Tem cambiM, Mbl NPOABMHY-
nUCh Bnepén u NpUBAM3UNKCE K HalLel KOHeYHOW Lenu, KoTopas,
HANOMWHAIO, 3aKNIDYAeTCA B ONpefeneHni KoopauHaT repofesm-
YECKMX NYHKTOR, NOCTROEHHLIX B BEDLWWWHAX TpeyroneHWKOB ONOp-
HOW nnaHoeoi reofe3nvyeckoid ceTu. NPOM3BOACTBO OMWUCAHHBIX
reogeandeckux paboT, Kak ynoMumHanocke Boiwe, obecnedynsanu
PEeKOrHOCUMPOBOYHAA, CTPOMTENLHAA M M3MEPUTENLHAsA napTum.
Hactano epems ynomaHyTe 00 ewe oHOH, MOXHO CKasaTk, 3N1T-
HOWM NapTvK, KOTOPas 3aHUMAETCH aCTDOHOMWYECKMMKU M3MEpeHIA -
mu. Bosuwkaer BONpPOC, 3a4em B OONONMHEHWE K reQiesnyecknm
namepeHuam noHagobunuce eweé n actpoonpenenenus. 06 atom
HECKONbKD HWXE, a ce4yac BCMNOMHWMM, YTO KOOPOWHATEl NYHKTOB
I, Il wuT.8. (pyvc. 51), BEMMCNSIOTCA NO hopMynam NpamMoii reoge-
anyeckoi aapgayu (rnaeall, puc. 13):

X;=X,+bcosa,;, (49)
Y, =Y, +bsina,,;, (50)
Xp=X;+ccose,,, (51)
Yo=Y, tosino (52)
Xy =Xy +c,co80,,, (53)
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Xy =Xy+c;sinoy, , (54)
Xy =Xpg+o,c0805,, (59)

Y, =Y, +o,sinog . (56)

B chopmynax (49)—-(56) X U Y, — KOOPAUHATE COOTBETCTBYIOLLMX
reoneanyecknx NyHKTos; b — namepenHan basucHas CTOPOHA; C,,
C, O, — HEM3MEPEHHbIe CTOPOHLI TPEYrOMNbHUKOB; o — asuMyT
CTOPOHLI TpeyronsHwka. Bol, ysaxaemeie Konnerw, xcue'-mo o6-
paTuaM BHMMaHwWe, 4To B popmynax (53)-(56) koopauHaTH NYHK-
Ta IV onpepenexsbl ABaXAbl: OAWH pa3 3 nyHkTa ll, a BTopoi - n3
nyHkTa lll. OTMe4YeHHoe BLINOMHEHO B LENsX KOHTPONs Bhiuvcne-
HWIA. 3TO YpesBbiHaiHO BaXHO, Aa ¥ BOOOLLE NPOW3BOACTBO KOH-
TpOns W3MEPEeHWA W BbBIMWCNEHW B reogeawn B obasaTencHOM
nopaake NpeanucbLIBaeTcA BCEMU MHCTPYKLUMAMK W HACTaBneHus -
MW W SBNSIETCA HEYKOCHMUTENEHEIM W 30N0TeIM NPaBuIoOM reoge-
an. OTHOCUTENLHO KOHTPONA M3MEPEeHWUA NPUMEHUTENBHO K Ha-
LWeMy CNy4yan: CyMMa W3MEPEHHBLIX YITIOB B K&XA0M TPEYronbH-
ke ponxHa pasHaTeCA 180° UNKM OTKNOHATLCR OT He& Ha manyilo
BENMYUHY, JONYCTUMYIO HOPMaTWBHLIMK OOKYMEHTaMMK.

Mexay Tem, Opy3bs, Nnopa ABUraTbCA fansilue no ewé He uly-
YEeHHOR A0 KOHUA TPUMaHryNAUMOHHOW nopoxke. B none Hawero
3peHun Ao cux nop Haxogutcs puc. 51, Ha HEm asaumyT 6a3UCHON
ctopoHsl I-1l (¢, ) o603HaqeH kak o,. MonLITaemMcs BuIpa3uTe asu-
MYTbl APYTrMX CTOPOH 4Yepe3 asumyT o, (KOTOPbIA BNOCNEACTBUN
HA30BEM MCXOAHLIM) YEepea MIMEDEHHBIE YTbl BO BCEX TPEYronb-
HMKax (a uHaye ANA Yero Mol ux naMmepanu?) Ans aToro BOCNONbL-
3yemcs NpocTbIMW reOMeTPU4eCKMMW COOTHOLLEHUAMM:

g =0, (87)
o =0, +LA, (58)
oy =0, +180° -£LC,, (59)
Oy =0, +180°—(£C, +A,), (60)
Oy =04 +180° + LA, + 4B, +£C,.  (61)
MpucTynas K cneayiowemy atany Halnx MmaTtemMaTn4eckmnx abic-

KaHWIA, BCNOMWHAEM, BO3MOXHO, 1aBHO 3abbiTyi0, TEOPEMY CHUHY-
coB. B coOOTBETCTEBWM G 3TOW TROPEMOIA:
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¢, _sinZC —b sin £C,
b sazB,’ ' snzm ' (62)
@, _sinZA, sin ZA,
b singB,’ ' sinZB,°* (63)
¢, sinZC, sin £C, sin £A, sin ZC,
P , Gy =0, — y GpEbh————=—"= (64)
o, sinZB, sin £B, sin ZB, sin £B, '
o, singA, sin LA, sin £A, sin £A,
=, ;s Oy=0— y Oy =b= : (65)
o, singB; sin £B, sin £B, sin £B, *

MNoactasnaa cuctemsl dopmyn (57)-(61) u (62)-(65) B BIpa-
#eHuwa (49)-(56), okoHYaTENbHO NONYYMM MATEMATHYECKYIO KOH-
LENLMIO OS5 BEIMUCNEHWA KOOPAMHAT Onpefensiembix reoesunyec-
KWX MYHKTOB B BUAE:

X, =X, +bcosa,, (66)

Y, =Y, +bsing,, (67)

sin £C,
Xp=X,+b—— néﬂ,m(m"*'éﬁ')' (68)

Yu=Y, + h 2 7B, sm(-:xn+£A) (69)

sin £A, sin £ZC, »
sin £B, sin £B,

X=X

v

+b

ﬁs(txn+1SHﬂ—£C,—£Az}‘ (70)

Sin£A, 502G, cin(0, +180° - £C, - ZA,) . (71)

Yo=Y, +b— -
sin /B, sin 7B,

MpuHuman 8o BHUMaHKe (66) n (67), dopmynsl (70) u (71) npen-
CTaBATCS cneayiowmum obpasom:

sin £A, sinZC,

X. =X +bcoso, +b———
BTty sin /B, sin /B,

cos(a,,ﬂﬂl]" LC, - LA, ) (72)
sin£A, sinZC,

Y, =Y, +bsinc, +b
sin ZB, sm/_’B

sin (o, +180° - £C, - £A,) . (73)
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370 BCE, 4TO KAcaeTCcs BbiBOOa GOpPMYn, M HE BCE OTHOCK-
TENLHO TOro, 4TO BeiTEkaeT n3a atux dhopmyn. Bu yx, magam n
MeCcbe, NPOCTUTE MEeHA BeNWKOOYLWHO, Y4TO ONnyTan Bac NaBMHOR
rpomMo3gkux MaTemaTu4eckux Bolpaxexwuid. B ceBoé onpaepaHwe
X04Y AN NOAYEPKHYTE, Y4TO CAENaN aT0 TOALKO ANA TOro, 4To0kI
[aTh MHTEPNPETALMWIO NPOCTOMY YTBEPXOEHWIO: OANS BblYUCNEHWA
KOOPAWHAT NYHKTOB TPMAaHIyNaAUMKM OOCTATOYHO MamepnTe Gaawuc-
HYID CTOPOHY M FOPU30HTaNBHLIE YTkl BO BCEX NOCTPOEHHLIX TPe-
yroneHwkax. a u B caMmom gene, Konneru, BarnaHMTe eweé pas Ha
KOHe4Hbie Gpopmynel (66)—(69) u (72)-(73). Bce napameTpsl, BXO-
JAlUVE B 9TM BEIPAXEHWs, ABNAITCA W3MEPEHHBIMKM, & 3HAYWUT W
M3BECTHEIMW BENMYMHAMKM, KPOME KOOpAWHAT X, Y, nyHKTa | 1 a3n-
MmyTa o, 6asmcHoi ctopots |-l

Kak xe cpenaTe Tak, 4To00s HEM3BECTHLIE KOOPAWHATEI 3TOrO
NYHKTa W HEM3BECTHLIA A3MMYT BA3NCHOW NTUHKMK MONYYKUNK CTATYC
WM3BECTHBIX Benu4uH? Yypec He DwBaeT: ux Heobxogumo name-
puTk. Ho pa3sse MOXHO M3MEDPATE KOOPAWHATE? OKa3kiBaeTCH He
TONLKO MOXHO, 2 M HYXHO. W BLINONHAET 3TO Yy400eHCTBUE YNO-
MAHYTas Bblle aCTPOHOMMWYECKARA NAaPTUA. ACTPOHOMOreoge3ncTl
ycTaHaBn1BailoT B NyHKTe | BBICOKOTOYHLIA Nnpubop, HasbiBaembli
ACTPOHOMMYECKMM YHUBEPCANOM W NpegHasHaqyeHHbld ona acr-
poHoMuyeckux Habniopgeduin. ITtu HabnoAeHWA 3aknO4YaKwTes B
W3MEPEHWW 3BHWMTHBIX paccToaHui (dopmyna (20), rnaea IV) He-
DecHeIx CEETWU, U3MEPEHWK COOTBETCTBYIOWMWX FrOPU3OHTaNLHBIX
Yrnoe 1 uKcaumm MOMEHTOB BPEMEHW 3TUX W3MEpPeHMd no 4a-
cam. NpUuMeHWTENLHO K NapamMeTpam WaMepeHui (No cyTH, Kak n e
recges’vn, U3MEepRITCH YrNoBbie BENWYMHLI) ACTPOHOMUWYECKWE
HabnogeHMa CONOCTABUMBI C reofe3u4eckuMmu M3MEepPEeHNnaMU.
OpHako ecnu 8 recfesnu aputensHan Tpyba npubopa HasoauTCA
Ha BEXY, peiky, pednekTop Mnu, B KOHUE-KOHUOEB, Ha yron 3aa-
HWS, TO NPW aCTPOONPEAENEHWAX BU3MPHOM UENkLI0 ABNAINTCA 38E3-
Obl (HebecHble ceeTUNa) M HabnwaeHWA NPOW3BOAATCA B HOYHOE
Bpemsi. MeTogMka acTPOHOMMWYECKUX U3MepeHuii BaswpyeTcs Ha
CEepLE3HON M HENPOCTOW TEOPETWYECKOA ocHoBe. [AnA atoro cTy-
OEHTbl aCTPOHOMOreo4e3n4Yyeckon cneunaneHOCTH M3Y4aloT KYPChl
HebecHol MexaHukn, chepryeckoi (TEOPETUYECKDI) aCTPOHOMWUK
W reo4esvy4eckon (NPakTMYeckoi) acTpoHomun. MNMoHATHO, 4TO B
pamkax aToro sBooHOro nocoBbua HeT BO3MOXHOCTH paxe KpaTtko
W KOHCNEKTMBHO M3N0XUTE OCHOBHLIE acnNexkTs acTpoMmeTpun, OT-
METUM NWUb, 4TO NO AaHHbLIM HOYHLIX 3BE30HLIX W3IMEPEeHWR, B
pesyneTarte AOCTATOMHO CNOXHOW maTemaTtwdeckon obpaboTku
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BBIMMCARIOTCH ACTPOHOMWYECKas LWKMPOTa ( U aCTPOHOMMYECKas
gonrota ¥ nydkta |, a Takke asumyT o, DasucHoi nunum | - 1.
Hanee oT acTPOHOMUYECKUX KOOPAWHAT @ M ¥ TOYKM |, KOTOpLIE
NpUER3aHb! K NOBEPXHOCTK reomaa (rnaea l), nepexonar k reoge-
3n4eckum koopauHatam B v L TOR ke TO4YkM |, TONLKO yXe Ha
annuncowvge (rnaea 1).

B 3T0i1 Xe nepBoii rNaee BBEAEHO NOHATHE UCTUHHOIO asuMy-
7a. Bbino ckasaHo, 4To NoJ UCTUHHLIM a3UMYTOM NOAPa3yMEBaIoT
ACTPOHOMMWYECKWA WKW reofesnyeckKnii asuMyTbl. B KoHeyHoMm
utore Bo usbexaHne NyTaHWUbl W PASHOYTEHWUS AOrOBOPWINCE O
TOM, 47O 00bLEeAMHMM OBa C/I0BAa aCTPOHOMUWSA U re0fesus B O4HO
- reorpagms, U TEM CambiM HA30BEM UCTUHHLIA a3UMYT reorpagu-
yeckumM. OfHako, Mexany acTPpOHOMWYECKWM W recfe3uyeckum
asaumyTamu (CM. rnaey 1) Bcé xe umeetca HebonblWoe pasnuyne.
Koraa pe4b naér 06 MCxoHOM a3MMYyTe ONOPHOI recae3nyeckoi
CeTn 310 pas3nu4yme, Ha3bIBAEMOE YKNOHEHWEM OTBECHON NMHWMK,
BCE-Takn HEOOXOAMMO YYMTEIBATL. BeIYMCNAETCH 3Ta BERAMYMHA KaK
pa3 ¢ NoMOoLWbLI0 aCTPOHOMMW4YECKON AONTOTH % W aCTPOHOMKUYEC-
KOW LWWMPOTLI ¢, KOTOPLIE ACTPOHOMBLI U3MEpHNK Ha nyHkTe |, Ta-
KM 06pasom, 1 NepexoanT 0T aCTPOHOMMWYECKOro asumyTa K reo-
AE3V4ECKOMY NPUMEHRAR NPW 3TOM Cheaylowyn Gopmyny:

A . =A+(L-yx)sing, (74)

roe A_— reofesuy4eckunili asumyT; A — aCTPOHOMWYECKWIA a3u-
MYT; L — reofeanyeckan onrora; y — aCTpOHOMUYECKan NONroTa;
¢ — aCTPOHOMMWYECKAA WKpoTa.

Mbl nepewnu oT N3MepeHHoOro acTPOHOMWYECKOTD a3uMyTa K
a3UMYTY reoaesn4yeckomy, Ho o6ner4yéHHO B3abiXaTe ewé paHo-
Barto. Bullle roBOpPUNOCh, 4TO B KOHEYHLIX (hOpMynax ans BbIHKC-
NeHWs KOOPAWHAT MYHKTOB ONOPHOW reoaesuyYeckoi ceTtw aon-
XeH ObITb HE regfeanyeckunii asuMmyT A_, a o, - a3UMyT KapTorpa-
dhu4eckoi ceTkn (OUPeKUNoHHLINA yron). Moatomy HagnexuT coe-
NaTe ele oanH Nepexoa: Ha aToT pas oT reoAesuyeckoro (reo-
rpaguyeckoro) asumyTta Ak asumyTy KapTorpaduHeckoil cetku
O;. ITO yXe COBCEeM He CNOXHO, HaA0 TONBKO CHOBA BEPHYTLCH K
Nepeoi rnage 3TOW KHUIMM W B3rNaHyTL Ha dopmyny (3) B oboaHa-
YEHWAX YXKE TEKYLIeH rnasbl:

o, =Ar =Y, (75)
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rope vy - cHnvxeHne MepuaMaHos, KOTOPOEB MOXHO OTLICKAaTE
M3 Cnegywuero CoOoTHOLWEeHWA

y=lsing=(L-L,)sing, (76)

rae | — pasHoCTe MEXAY reofe3nyYeckoi gonrotoil L nyHkra |
W QONroTOi ocesoro mepuauada L; ¢ - recgesanyeckas wupora
nyHkTa |.

Bbi4MCAME, HAKOHEL, a3UMYT KapTorpadu4eckoin CeTkm CTopo-
Hel =11 o, HeobX0OMMO BCNOMHWTL, 4TO KOHEYHOW Hawel uenbio
ABNAETCH BCE-TAKKM NONYYEHWE NNOCKWUX NPAMOYIONbHLIX KOOPAW-
uat X, ¥ Toukm |. B kypce BhICWeER recfesvn paccMaTpuBaeTcs
TEeopvA W BolBoaaTca Gopmynsl Nnpeobpa3oBaHna Cchepu4ecKux
reogesvyeckux koopamHaTt B 1 L 8 NNOCKOCTHLIE NPAMOYTONbHLIE
XunY, T.e. MEXOY HAMW CYLECTBYIOT B3aWMOCBA3M, Bolpaxaemeie
CNeayowrumMKd COOTHOLWEHUAMK:

Y=f(L)y. (78)

WMcnonb3yna npu matemarnyeckoi 06paboTke COOTHOWEHUA (74)-
(76) v passépHyThie BoipaxeHusa dopmyn (77) n (78), Mbl hUHK-
WMpyem, BO3B0AA B CoOTHoweHuAx (66)-(68) u (72)-(73) Hens-
BECTHBIE KOOpAWHaTLI NyHKTA |1 X, Y, 1 HEW3BECTHLIA asuMyT reo-
rpadu4eckoit ceTku o, CTOpoHL |-1l B paspaa u3secTHbIX napa-
MmeTpos, 4To, cobcTeenHo, v Tpeboeanock fokasaTe. lNpocTpaH-
Hblii BEEP 3aMbICNOBATLIX BbllUENPUBEAEHHbLIX hopmyn npuee-
neH, 4106kl B KOPPEKTHOM MaTreMaTu4eckom GopmMmaTte He TONLKO
nokasaTh, HO W OOKA3aTh, YTO NPW CO34aHUW ONOPHOW regneswn-
Yeckon ceT MEeTOAOM TPWaHrYNaUMK, KOOPAWMHATLI reogesnyec-
KX NYHKTOB NONY4al0T NOCPEACTEOM BbICOKOTOYHbLIX W3MEPEeHUA
FOPU30HTaNLHLIX YITIOB 3aNPOEKTUPOBaHHbLIX TPEYronsHUKoB. Mpu
ATOM M3MepPaI0T BAa3NCHYI0 NMHKIO, 8 KOOPAWHATEI MCXOAHOIO NyH-
KTa OnpenensiioT U3 acTPOHOMWYECKUX namepermin. Ha atom v oc-
HOBaH NPUHUMN TPWUAHIYNALUWKM, KOTOPLIA HE OBHO CTOneTne AB-
NANCA OCHOBHbLIM METOLO0M PA3BUTUS reofe3uYecKux CeTe.

B npueegeHHOM NPOCTPaHHOM NMOBECTBOBAHWW O TPUAHTYNA-
LMW KPACHOW HWTBLIO CNNeTaeTcs CYWHOCTs 3TOr0 METOAA, KOTO-
pbiii 32KNI04AGTCA B UBMEDPEHUW Yr/108 TpeyronbHnkos. C norene-
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HMEM BbICOKOTOYHLIX CBETOLANIBHOMEDOE W pPafuofansHOMEPOB
B NOCTPOEHHOIW CEeTW TPEeYrOAbHWKOE NORBWNACE BO3MOXHOCTH
M3MEPSTL HE TONLKD BA3VCHYIO IMHWIO, 8 U BCE CTOPOHS!. Mpw aToM
regfesnyeckoe NocTpoeHne, NpeacTasNeHHoe Ha He3alkiBaeMom
puc. 51, cTanu Ha3kIBaTE TPHAATEPALMEN, HA3BAHWE KOTOPOI Npo-
WUCXOANT OT naTtuHCkoro cnoea trilateral (TpéxcropoHHnia)., JaHHbiA
METOon OnpeneneHna NnonoxeHus NyHKToB ONOPHOW reogesnyec-
KOW CETW 3aKNI044eTCH B NOCTPOBHWW HA MECTHOCTW CETKH Nnocne-
AOBATEeNbHO CBR3AHHbIX Mexay coBoi TPeyronsHUKOB U U3Mepe-
HWUW B KaXO0M W3 HWX BCEX TPEX CTOpPOH. Kak 1M B TpUaHrynauuu,
30€eCb B HA4YaNbHOM (MCXOAHOM) NYHKTE CETH MaMEpPSIINTCH acTpo-
HOMWYECKWEe KOOpAWHaTL! (lWKMpoTa v AonroTa) »w acTPOHOMWYEes-
KW asumyT. Kak 1 B TPHaHIynaunm, KOHeYHOR Uenbio paccMaTpu-
BAEMOro MeTofa ABNAETCA ONpeaeneHve KOOPAUHAT reogeavyec-
KMX MYHKTOB ONOPHOA ceTh. YToObl NONy4YuTL 3TU KOOPAWHATHI,
HaaNexXuT BCNOMHWTL He3abBeHHbIe WKONLHLIE rofs!, a BMECTe C
HUMMK CUMMMATUYHYI0O MaremMaTtuyky, KoTopas kannurpaduyeckum
NoYepkKkoMm BLIBOAMNA HA OOCKe Teopemy KOCWMHycoB. MNpumeHw-

TENLHO K puc. 51, aTa Teopema BeIipaxXaeTcs CheayLlMMy cooT-
HOLWEHWAMM!

b* =a] +¢] —2a.c,cos4B,, (79)
¢/ =b’+a] —2ba cosZC,,  (80)
c;=al +a;-2aa,c0s2C,, (81)
a; =a, +ci—2ac,co0sZA,, (82)
a; =b* +cl -2bc,cosZA,, (B3)
a; =al+c} —2a,c,cos 4B, . (84)

W3 dopmyn (79)-(84) cnenyeT, 4To

al +¢l -b’

cosZB, = 3 : 5 (85)
b*+al —c;

cosLC, = Zh;l ~. (86)
al +al-cl

cos £C, =~ Ea:a S v
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a +ci-a

/_’A - 1 r ] 3
e Zac, ' (88)

b* +¢ —a)

LA = f—
COS LA, 2bc, ; (89)

al+c;-a

2B, =272 %
cos £B, e (90)

MopcTtaBnaAa 3HAYEHWA YrNOB, BbIYWMCNEHHBIX NO QOpMYynam
(85)-(90), B cooTHOWEHWA (66)-(69) u (72)—(73), nony4um Boipa-
MEHWA 018 BLIYMCNEHWA KODpAMHAT reogeavyeckux nyHkToe I, 11,
IV (puc, 51) No M3MEpPeHHbIM CTOPOHAEM B TpeyroneHukax. Pagw
IKOHOMWK CBOEN ByMarn W Balero BpeMeHu, i He NPpUBOXKY OKOH-
yaTensHbIX GOoOpMYn M3-3a WX rPoOMo3gkocTi. OAHAKD TeM YyuTaTe-
NAM, KOTOpbIE BCE-TAKW rOpsT HENPEOJONMMbIM XenaHvem pac-
CMOTPETL 3TW KOHEYHLIE BEIPaXeHa BO BCEX AeTanax, A npenoc-
TABNS0 BO3IMOXHOCTb CAMOCTOSTENLHO NOYNPaXHATLCH B anred-
pe U TPUrOHOMETPWM C TeM, 4ToDkl yBegnTeCa, 4T0, AeNCTBUTENb-
HO, NO NONYYEHHBIM M3 M3MEPEHWA ONWHAM NUHWIA MOXHO onpe-
AEenUTL KOOPAWHATEI TOYEK ONOPHOM reogesvvyeckon cCeTw, uTo,
cOGCTBEHHO, U COCTABNART CYLWHOCTL TPMAATEPALIWK,

CywecTByeT ewé oauH, AoCTaToYHO pacnpocTpaH8HHLIA B npakx-
TUYECKOR recaesnin, MeTon CO3[aHWA ONOPHEIX reoAe3uyHecKux
ceTeil. C oOHOW CTOPOHLI, OH B HEKOTOROW Mepe ABNAETCH KOHr-
nomepaToMm MeTogoB TPMaHrynauuM v Tpuiarepauyu, Tak Kak B
HEM COYETAITCH Kak Yrnoesie, Tak U NMHeirHbie uamepernus. C

Puc. 52. NonuroHomeTpHea
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OPYroi CTOPOHbLI, OH OTAW4AETCA OT NepeYMCneHHbiX MeToaos,
npexae BCero, reOcMeTPUEd NOCTPOBHWA NYHKTOB rEe0Ae3n4eckoil
ceTu. ITOT METoL Pas3BuTUA reofe3nyeckoi onopsl NoNy4un Ha-
3saHwe nonuroHomeTpus (puc. 52). MoawroHomMeTpus - 3TO Me-
TOA ONpeaeneHua NONOXeHNA regae3anyecknx NyHKTOB NyTEM 13-
MEPEHWH Ha MECTHOCTK ANIMH IMHWIA, NOCNEN0BATENLHO COBOUHA-
OWMK 3THW NYHKTbI, U FOPU30HTANBHBIX YINOB MExOy HuMK. Het
COMHEHWH, AaMbl U rOCNoaa, 4TO 3TO ONpefeneHue He BbI3Bano y
Bac ocobbix 3aTpyaHeHwWid. A ecnu Tak, TO HAYUHAEeM BHMUKATHL B
CYThb iena, 7.e. B CYWHOCTL NOAUIOHOMETPUYECKOR TEXHONOM MM,

Mpowy eac, Apy3bLs, BHUMATENLHO B3rNAHYTE Ha puc. 52. Ha
HEM M306paxeHbl MCXOOHBIE NYHKTE A U B ¢ 0AHOW CTOPOHLI NK-
HUKW, COBAUHAIDLWME OnNpeaensiemMbie NoSMroHOMETPUYECKUE NYH-
KTel 1, 2, ..., n U ucxopHsle NyHkTel C u D, HaxogawwMecs no apy-
rylo CTOPOHY 3TOW, Tak HA3bIBABMOW, XOA0BOR NMHWUK. 3TUMK UC-
XOAHLIMK MNW W3BECTHEIMK NYHKTAaMK MOryT ObiTb NYHKTLI TPUaH-
FYAAUMK MK TpMNaTepauMu, KOoOPAMHATLI KOTOPLIX 3aBeaoMo on-
peaeneHsl, 4em Mbl, COGCTBEHHO, M 3aHMMaNUCL B NpeabiayLmx
BbiKnankax. Cnenyer noA4epKHYTE, YTO NONMIOHOMETPWYECKUIA X0/,
(Tak B reoaesun NPUMHATO HasbiBaTbL NUHWIO 1, 2,..., n) BCEraa u
NOBCEMECTHO OONXKEH ONUPATLEA HA M3BECTHRIE NyHKTLI A, B, C, D
(B NpakTWke namepeHnii aTo OEACTBUE UMEHYETCA MPUBASKONA K
WCXOOHBIM MYHKTAM reogesudeckon cetn). Beas He Bynem 3abui-
BaTb, YTO KOOPAWHATLI HOBLIX ONPEAENAEMbIX NYHKTOB HE NafalnT
C BO3AyXa, WX NONYYalDT HA OCHOBE KOOPAWMHAT M3BECTHbLIX NYyHK-
TOB (B Hawem cny4ae 3T0 - reofesmM4eckmMe nyHkTel B u C). 3To,
BO-NEepBbLIX. BO-BTOPLIX, NO M3BECTHLIM KOOPAWHATAM MYHKTOB A,
B, C, D no dhopmyne (10) o6paTtHoin reogeanyeckoi sanauu (rna-
ga |l) onpenensioTca asanmyThl kKapTorpadUYeckon CeTKM Havanb-
HOW (0,;) W KOHEYHON (o) ucxoaHslx ctopox AB n CD, koTopsie
HeobXoaMMBl ONA NOCNeAyIoWKMX BulYMCAEHWA B KAaYecTBe u3sec-
THEIX NAPaMETPOE;

a"YA
X x . (91
-Y,

tan o,y =

=

i)

X X - (92)

] C

P ] e
]

tan O, =

W1, HakoHeu, B-TpeTbKX, BCE 3TU M3BECTHbIe napameTpsl X,, Y,,
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Xoo Yo, %o Yo X5 Yo O O, TAKKE HEﬁﬁxDﬂHhﬁbl ONS KOHTPONSA Kak
HaWKMX M3MEPEeHWH, TaKk W HaLWKWX BEIYWMCNEHWA.

3anyckato Halwy TPagwuuMOHHYIO BCTaBKy: AaHO - KOOPAWHATbI
nydkTos A(X,, Y,), B(X;, Y,), C(Xa Yo) DXy, Y,), asumyThl o, O,
uamepenHsie yrasl By, B, B, B,.,, U3MepeHHbie cTopoHLl S, S,,
S, TpebyeTca onpenenvTs - koopavHaTel NYHKTOB 1(X,, Y,), 2(X,,
Y,)...n(X,, Y ). UTak, goporne konneru, 3agada nocrasneHa, uy
MEHS HET APYroro nyTu, Kak He BBECTW Bawe sooOpaxeHwe B
MWD HE TakKWx yX W CNOXHbIX dopmyn. MNoexanu. B Hayane Hawen
noesfku cHOBa BCNOMWMHAEM 30n0Tyi0 hopmMyny reogesvu - ¢op-
myny (10) npamoi reogeavyeckoi 3anayv. B COOTBETCTBMM C HEX

NONY4YHUM:

X, =Xg+Scosa,, (93)
Y, =Yy +8§sine,,, (94)
X,=X, +8,cosat,,, (95)
Y, =Y, +S,siney;,, (96)
X,=X,,+S,cosot,,., (97)
Y, =Y., +8 sina, . (98)

A ecni ewé BCNOMHWUTE 3NEMEHTAPHYIO FEOMETPUIO, TO NErko
3aMETUTh, YTO

Oy, = 0,5 +180° -, (99)
o, ; =0, +180°-F,, (100)
u‘n.nH =0 +180° _ﬁn ’ {101 :'

MNocneposaTtensHo noacTasnasn (99)-(101) e (93)-(98), nony-
YMUM OKOH4YaTenNbHble GOPMYAL!, NO KOTOPbLIM KOOPAWHATH Onpe-
[ENAEMbIX NYHKTOB BLIMMCNAIOTCH YEPE3 M3MEPEHHbIE YIMbl U N3-
MEpPEHHLIE PAcCTOAHWA, 4TO W ABNAETCA CYLWHOCTLIO NOAMIOHO=
METPUW KaKk METOAA CO3AaHUs ONOPHOW reocae3nyeckoin ceTu.

Hy 4To x, rnybokoyBaxaemble, KaK rOBOPAT HALWKW WTaNbAHC-
KWe KONNer, CHHbOPWHLE M CUHBOPEI, |, NOXANYA, 3aKOHYUN cBON
KOHCMEKTUBHLIM 3KCKYPC, NOCBALWEHHbBIM TEXHONOMMK NOCTPOEHUA
NAIaHOBbLIX OMNOPHLIX rE04e3nYEeCcKUX CeTeM, Haneacs, YTo Bbl C
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rnyGokuM NOHUMaHWemM socnpuHsnu ero. M ato aaéT mMHe npaso
HE3aMeNUTENbHO NEPENTH K BEICOTHEIM ONMOPHLIM reggesnyec-
KM cersm. He Bbl3biBAET COMHEHMIA, 4TO €CAM NYHKTEI NNaHOBLIX
CeTel ABNAINTCA HOCUTENAMKM KOOpAMHAT X, ¥, TO NYHKTbI BLICOT-
HbIX CETen NPeacTasnATCS Kak NPOUMIBOAWMTENWU BbICOTH H, OT-
CHMTLIBAEMOW OT YPOBEHHON NOBEPXHOCTW reowaa wau, no-npo-
CTOMY, OT CpeAHerc ypoBHA MOPS B KOHKPETHOW reorpadwyvec-
KOW 30He. Mpon3BoACcTEO 3TUX BLICOT peanuayeTcs NocpencTBom
M3MEPEHNIA METOAOM FEOMETPWYECKOro HUBeNWMpoBsaHus (rnasa
5). NoaTomy 3a4acTyiO BLICOTHLIE FrE0AE3VHECKWE CETH HA3bIBaIoT
HUBeNUPHLIMK ceTamK. BuiCOTHas reogesvdeckas onopa npea-
HasHa4eHa 418 pacnpocTpaHeHWs Ha TEPPUTOPWID rocy1apcTea eaum-
HOW CMCTEeMb! BbICOT. Kak 1 nnaHosas onopHas ceTh, OHa Co3nadéT-
ca ¢ uenbio obecnevyeHns kapTorpadpupoBaHus CTPaHLl BO BCEX
Macwrabax v peleHna PasnuyHbiX Hay4YHbIX U NPUKNAaHbLIX 3a-
nay g oGnacTu reofesuun,

BbICOTHEBIE CETW, Kak M NNaHoBLIE, CO3AANTCA NO NPUHUMNY "OT
obLuero k 4yacTHomy". VX NOCTPOEHWE OCYLLECTBNNETCH B HECKONb-
KO cTaaui (knaccoe). Ha puc. 53 nokasaH ¢gparMeHT cosznaxus
Takol cetw, rae W30bpaxeHsl NYHKTL HUBENMPOBAHWA NEPBOrO,
BTOPOrO, TPETLErD W YeTBEPTOro knaccoe. Mo aHanoruu ¢ NyHKTa-
MW NNaHOBOW CeTW BLICOTHaA ONopa 3aKpennseTcs Ha MECTHOCTH
COOTBETCTBYIOLIMMI 3HAKAMM, KOTOPbLIE HA3bIBAIDTCH penepamMu,
Camo cnoBo penep NPOMCXOAMT OT (BPaHUY3CKOro BhipaxXeHus
repere, 4YTo B NepeB0Ofe 03HavYaeT - 3HaK, McxoaHas Touka. B reo-
OE3WHECKOM TONKOBAHWW, PEnep - 3To AENCTBUTENLHO MCXOOHAaR
TO4YKa, 3TO AEHCTBUTENLHO 3HAK, 3aKPennaiolMin TOMKY 3eMHOM
NOBEPXHOCTW, BLICOTA KOTOPOW onpeaeneHa nyTém HUBenuMpoBa-
HWA OTHOCUTENLHO UCXOOHOW YPOBEHHOW NOBEPXHOCTW, HAOD No-
HUMAaTb, NOBEPXHOCTU rEoUAA MNK ewWé NpoLle (B KakoM-To npu-
GAuKeHUW) OT ypoBHs Mops. [0 CBOEI KOHCTPYKUWKM penepsl noa-

Puc. 53. Cxema BeICOTHON recleanyecKkoil ceTu
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pPasnensioTca Ha FPYHTOBLIE U CTeHHbIe (puc. 54).

lpyHTOBSLIE PEnepsi No NOACOWIO C LeHTPaMK nnaHoBoi recpe-
aM4EecKoi cety npencrasnaioT coboil MaccueHble XenesobeToH-
Hble NUAOHLI ¥ MOHONWTEl, 3aknajbiBacMble B TPYHT, Kak npasw-
no, Ha OTKPLITON MECTHOCTW. Ha 3aCTPOEHHOW TEPPUTOPUK NPUHSA-
TO UCNONL3OBATE CTEHHBIE pernepe! (MeTannu4Yeckue mMapkd 1au
aucky amamerpom 8-10 cM), KOTOPbLIE 3aKPENNATCH B HECYLUME
KOHCTPYKUWK (CTEHbI) KaMEeHHBIX WNKW BEeTOHHbIX CODPYXEHWA
(noma, BawHu, MOCTEI U T.4.). MIMEHHO Ha 3TV FPYHTOBbLIE WK CTEH-
Hble pernepbl kak pas U NOMeLLaeTcs HMBeMpHas pelika, nocpen-
CTBOM KOTOPOW, kak Gbifo NOKasaHo B rnase 5, U M3MepaIoTecA
NPEBbLILIEHUS MexXay Toukamn ¢ Tem, 4Tobbl B KOHeYHOM uTore
BBIYMCIWTE WX BBICOThL. [0 cux Nop B CBOEM 0OBACHEHWM A ynoT-
pebnan cnoso "no aHanoruu” ¢ NNaHoBONW ONOPHOK CeThIO. A ceii-
yac nossonio cebe BCTaBWTL CNOBO "B oThAu4ue”. Tak BOT, B OTAWN-
yue OT NNAaHOROW ONOpbLl NPW NOCTPOEBHWUW BLICOTHLIX CETEW HEeT
HEoBX0QUMOCTH CTPOWTE MPOMO3OKWE BO3BbILWEHHLIE HAPYAKHBIE
3HaKW (CUrHanbl U NUPamMuakl), Tak KaKk N3MepeHns B aTuX CeTAax,
Kak BbINO CKa3aHo BbIWE, NPOM3BOOATCH C MOMOLbLIO HWUBENWP-
HbIX peek, yCTaHaBnueaemsulx Ha TOYKax, Pacno/ioXeHHbIX Ha 3em-

Puc. 54. HueenupHbie 3HAKW: FPYHTOBLIE W CTEHHbIE PEnepbl

TMABA 7. yHOEMEHT KapTel, WAK ONOPHLIE MEOAE3HNECKHE CETH

HOWM NosepxHocTK. [a u cama MeToA0N0rMA CO3AaHWE BbICOTHBIX
CeTel BLICTPOEHA TakK, 4TO PACCTOAHUA MEXAY U3MEPAEMBIMK TOY-
Kamu Hebonblmne (Kak npasuno, oHW He npessiwanT 150 M), K
HWUBENMPHLIE PERKKM XOPOLWO NPOCMAaTPUBAINTCA B NONe 3peHus
3puTensHOW TpyObl HMBENWMpa. He yrnybnaace 8 nebpn aToi me-
TOAONOruK, XoTenocs Obl, TEM HE MeHee, yBaxaeMble KONMerw,
4ToObl Bbl NOHUMANK, 0 YEM MOET peys. MoaTomy, ocMenck No-
NPOCKTE BAC W pas BarngaHyTe Ha puc. 53. Ha nesoit yactu pu-
CYHKa MOXHO BWOETH, KaK MYyHKTbl BLICOTHOM ONOPHOW reonesun-
4eckoi cetw o6pasyloT NONWroHel NEpPeOro W BTOPOro KNaccos.
Ha npaeoii 4acTi TOro xe pucyHka NoCTPOEHb! NOAWIOHL! TRETLE-
ro ¥ 4eTBEPTOro KNaccoB. Takux KNACCOB CryweHWs CeTU MOXeT
ObiTh 1 Gonbwe. HanpuMmep, B Takoi cTpaHe kak Pocousi, ux NaTe.
AnuHa NnonuroHoB HUBENWPOBAHMS NEPBOro kKNacca npessbiwaeT
Tam 3000 km, a sBTOoporo knacca gocturaer 600 kM 1 TpeTeero
knacca cocraenaet 150-200 km. Onsa vero, apyssa, A 3arpyxain
Bac 3Tol, MoxeT OuiTb, ManuwHeln undposoi UHbopmaumein?
Aymaio, Tonbko Ana Toro, 4Tobbl Bbl HE NOAYMAany, Kak 310 MHoraa
NPeacTasnAeTcs MOUM CTYAEHTAM, YTO NPUBEAEHHLIE PACCTOAHWUA
COCTABNSIOT UHTEPBAN MEXOy NyHKTamu BLICOTHOW ceTn. ByawTe
noBesHsl, KONnerw, B O4epesHoin pa3 BCMOTPETLCH B puc. 53.
Penepel HMBENMpOBaHWa NEPBOrQ W BTOPOr0 KAACCOB 3aKnajbl-
BAIOTCH HA HE3ACTPOEHHLIX TEPPUTOPUAX B CpeaHem Yepes 60 kM.
A paccTosiHvg, K NpUMEPY, MEXAY penepamu 4eTsEpToro knacca
Ha 3aCTPOeHHOW TEpPUTOPKUK (ropoaa) MoryT coctaenats 300-800
M. B niobom cnyyae, Apy3bs, Bbl OOMKHLI NOHUMATL, 4TO Mexay
Kpyxkamu (puc. 53), naobpaxanowmumn penepsl HUBENMPOBAHWS,
Ha MECTHOCTM YCTAHABNMBAIOTCH NPOMEXYTOYHbLIE (NepexoaHsie)
TOMKW, NPEBLILEHWA MEXAY KOTOPBIMK W3MEPSIOTCH C EAWHCTBEH-
HOit UEeNbIO - ONPefenuTh, B KOHEYHOM UTOTe, BRICOTY MCKOMOTO
penepa. 971 penepsl, pa3yMeeTcs, No 3apaHee COCTaBNeHHoN Npo-
rpamMmmMe 3aknafbiBalnTca B rPYHT MNK YCTAHABNAWMBAKOTCH B LOKONb-
HO 4acTn coopyxeHnit. Korga-To AasBHO OT OAHOMO U3 HUX, KOTO-
Pbif Bbin pacnonoxeH Hambonee BAMZKO K MOPIO, OT €ro YPOBHS
(8 Poccum ato - KpoHwTaaTckuit GyTIITOK, 0 KOTOPOM Mbl FOBO-
pwnu B rnase 5), ¢ NOMOLWLIO HUBENMPA U3MEPUNW NPEBbILLIEHWE
(mexay dyTWTOKOM W AaHHEIM pEnepoM) u Takum obBpazom on-
penenunn BeICOTY OaHHOro penepa. A 3atem NyTem Takux Xe ua-
MEPEHWA NMONYYUNW BLICOTH COTEH ThICAY penepos, pa3fpocau-
HBlX N0 TYHOAROBBIM W rOpHbIM, TAEXHBIM W CTEMNHBLIM, NECHLIM W
NYCTLIHHLIM BECAM W NPOCTOpPamMm HeoOBATHOW cTpaHsl. C atoro
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MOMEHTA BbICOThlI 3TWMX PENEPOB CTaNW KNACCUOWUUMPOBATLCA Kak
WM3BECTHLIE W NONYYUNK CTATYC WCXOAHbLIX OANA ONPeneneHus Bel-
COT Y¥e APYrux TOHEK, 3NEMEHTOB CUTYaUMK 1 penseda Tonorpa-
(UYSCKOW KapThl.

TIABA 8
FrEEOMHPOPMALIMOHHBIE
M HABUTALUVNOHHBIE CUCTEMbI

NMoHsaTHe o reorpagpuueckmnx
MHpOopMaLMOHHBIX cucTemax (TUC).
O6wue ceepeHus o rnoGanbHbIX
HaBUrauMOHHbIX CNYTHMKOBbIX
cuctemax (FTHCC)

Ha ceere MHOro ects yynec,
Oaro n3 Hux ects GPS.
Cuecrema ata ¢ kapToid B ApyxGe
Y reogeaunn Ha cayxoe.

YBaxaemMbie naccaxwpsl, MHOrOyBaxaemsle Ko/ierd, cnewy
no3gpasvTh Bac ¢ NPUOLITMEM HALEro CUMBOJIMYECKOro Noe3na K
KOHEYHOW CTaHUMK. B NpuHUMNE, 5 3N0XWI, a Bkl NO3HANW HENPO-
CTYIO TEXHONOMMHeCcKyio Npouenypy cospaHua Tonorpaduyeckoil
KapTel, 4TO COCTABNAET reHepasntsHyio, 1 Obl cKasan, kpaeyronbHyio
4acTk reofes’n4eckon Hayku. OgHako, € Balwero No3BoAEHUA, apy-
3bA, Nepen Tem, KakK CTaBUTh XMPHYIO TOYKY B CBOEM NOBECTBOBA-
HWK, A XOTEen Dbl NO3HAKOMWThE BaC C akKTyankHBIMKW TeHO2HUWAMK
COBPEMEHHOW reoae3un BOOGLE U WX NPUMEHEHWEM B M3Mmepe-
HWSX W KApTOCOCTaBAEHWW B YACTHOCTW. Tak Y NONy4nnocs, 41o
KOHEL, BTOPOro ThICAYENeTUA, MMEHYEMOro B 3anagHoesponeiic-
KOW wnctopuorpadmu HesabBeHHbiM cnosom "millennium”, o3Ha-
MEHOBANCs KOMMbIOTEPU3auMeln MHOMMX acnexkTos Hawero BeiTus,
a C Hel W NOABNEHWEM Ha CBET ABYX rPaHAMO3HbLIX CUCTEM, CBS-
3aHHBIX C Haykamu o 3emne; reonHgopMaUMOHHOR M HABUIraLWoH-
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HO#1. Moit pacckas o reogesuu 6uin 66l He3aBepWEHHBIM 6e3 WH-
TEepnpeTauMm NnpuHUMna paboTel 3TUX CUCTEM, B 3HA4YMTENLHON Mepe
OCYLUECTEMEBILUMX NEPEeBOpPOT HE TONbLKO B reofesun, Ho W B no-
BCEOHEBHOMW XW3HW COBPEMEHHOID YenoBexa.

HayHém Haw 3kckypc, ¢ GIS - Geographic Information System,
4YTO B PYCCKOW TPAHCKPWUNUMK O3Ha4aeT - reorpaguyeckas vH-
PopmaymoHHas cucrema (FTUC). CeronHa, B CBA3M C BO3pacTalo-
uieil poneio 9TUX CMCTEM BO BCex cdepax Haleil XKW3HW, cylie-
CTBYIOT gecaTkn onpepenenui FTMC. MNpueeném U3 3TOMO MHOTO-
YUCNEHHOrD CNWCKa CAaMOe OOCTYNHOE W NOHATHOE W3 HUX, Npu-
Hagnexallee aHrnuickomy npodeccopy, reorpacpy Jasway Paii-
HAy: reorpaduyeckas MHGOPMaUMOHHAs CUCTEME - 9TO KOMNbLIO-
TepHas cuctema ang cbopa, NPoBEpKW, WHTErpauuu u aHanuaa
WHPOPMALWMK, OTHOCALLENCH K 38MHON NOBEPXHOCTM.

He BbizbiBaeT coMHeHus $akT, 4T0 NpW COCTaBNeHWW KapThl
oBuI4HBIM cnocoBomM Toxe cobupaeTcs, NPOBEPAETCH, UHTErPU-
pyeTcs (reHepanuaupyercs, 0CODEHHO NPWU W3roTOBNEHUK Men-
komMaclTabHOW KapTel) U aHanu3upyeTca WHopMaLMa, NPUBA3AH-
HafA K 3eMHON noBepxHocTu. CnenoeatensHo, KMIOYEBLIM B 3TOM
onpeneneHnK ABNRETCH CNOBOCOYETaHWe "KOMNLIOTEPHARA CUCTE-
ma". EWE ogHO knioyYeBoe npunaratensHoe K Cnoey cucrema -
aTo reorpaduueckas. Meorpadus No CBOEA CYTH - NOHATHE EMKOE,
copepxatensHoe v mHorodakTopHoe, Ho kak 6el Tam Hu Bbino,
BCIO 9TY MHOrogakTOPHOCTEL OTPAaXaeT O4Y4eHb YK CYLIECTBEHHLIA
napameTp, KOTOPbI#A Mbl HasbiBaemMm KapTa, NONYYeHHOW HAa3eMHOW
ChEMKON 1NK aspodoTockEMKOR. ChegosaTensHo, MMEHHD KapTa
ABNAETCH, BCNW HE OCHOBHBLIM, TO AOCTATOYHO BaXHbIM NOCTas-
wukom nHbopmaumn ana TC. W He Hapo 3abbiBaTth, 4TO KapTa
cama no cebe He napaeT ¢ Heba, a ecTb PeE3ayNLTaT CNOXHOIO W
MHOIO3TanHOro Npouecca, ABMXYLLEN CUNOK KOTOROro SENKI0TCA
reogesudeckne namepeHua. CBOMM HE CTONb NMPMYECKMM, 8 CKO-
pee TeXHONOrm4ecKkmMm oTCTyYnneHnem a X0TEen nMwe HaNOMHWTL,
4YTO OCHOBOW M HEOTLEMNEMOIA COCTABNADLWEN, KUBATENLHBIM W
Heuccakaembim ucToqHukoM MMC AaBNAOTCA KOOPAWHATEI M BbICO-
Tbl TOYEK MECTHOCTH, MONYYEHHBIE NYTEM W3MEpPEHWI FOpPW30H-
TanbHbIX WU BEPTUKAMNLHbLIX YrNOB, PACCTOAHWA W NPEBLILUEHWA, O
yém BoNeLWWHCTED nonbaoeatenei TMC paxe He nNooospesalnT.
Ho ob 3ToM, B cMBICAe O NONb30BATenax, noTom. A ceiyac npo-
AONXKUM IHAKOMWUTBECA C NPUMHUWNAMK CO3AaHWA FEDFDH{DMHECKMX
MHOOPMAUMOHHBLIX CUCTEM.

Boaepauwaemcs K McxoaHomy noHatTuio FMC, k kapre. CeroaHs,
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OHa uameHuna ¢opMy CEOEro NpencTaBneHuda, NoaABWNACkE BO3-
MOXHOCTb paboTath C Hell He B packaraHHOM BUAE Ha CTONe Ha-
YanbHWKa BockoBoro wraba, He CXAaTol B NnaHweTe Nonesoro
KOMaHaupa v He BUCALLE Ha CTeHe B LWKONLHOM Khacce, No Ko-
TOPOW CKONL3UT yka3ka yuntens reorpadumn. CeroaHs kapra Bbic-
BEYWMBAETCA HA KOMMLIDTEPHOM MOHMTOPE Y WTYPMaHOB OKEeaHC-
KOro naiHepa u naccaxupckux aapobycos, Ha BopTy KOCMUYEC-
Kux kopabnei, 8 kaGuvHeTax pyKOBOOWMTENEN BCEX PAHIOB, HA 3K-
paHax crnyTHUKOBOro Hasuratopa GPS u mobGunbHbIX TenedoHos,
MNoatomy, B NpUBEOEHHOM Bhille onpepeneHny MC, ocHoBONO-
narawwymMm KPUTEPHUEM NPEACTaBNASTCH CAOBOCOYSTAHWE KOMMb-
IoTepHas cucTema, Wbo TONLKO 3Ta CUCTEMA NO3BONAET chopMK-
poBsaTte AAPO reorpaguyeckoi MHGOPMALUMOHHON CUCTEMBI, KO-
TOpas BKNO4aeT B ceds ABa KOMNOHEHTA: AaHHbIE W NpOrpamm-
Hoe obecneueHue. Mpexpe scero, nonsiTaemcs pasobpartecs ¢
NoOHATHUEM gaHHelie. OHW AenaTca Ha reorpadWyYyeckMe v onuca-
TenbHsle. feorpaguyeckue gaHHsIe XapakTepuayioT GopmMy 1 no-
noxedwe reorpapuieckux 00bEKTOB, NPOCTPAHCTBEHHLIE CBA3W
MeXOy HUMW, 8 ONMCaTebHbIe, WX eLE HA3LIBAIOT TabmuyHeEIMH,
NoMeLlEHHbIe B CneuvanbHble Tabnnubl, BoIPaXaT COOTBETCTRY-
IOWWe UMpPOBLIE ¥ TEKCTOBLIE XapPaKTEPUCTMKKA BbilLEO3HAYEeH-
HblX 00BekToB. Y710 Xe kacaeTcs NporpaMmMHoro o6ecneyeHns, To
OHO K&K pa3 W No3BonnaeT Ha OCHOBe reorpaduyYyeckux v onwvca-
TENbLHBLIX AaHHBIX chOopMUpOBaTL KapTorpagpu4eckoe npeacras-
NneHue, HeobGxoAnMMOe ANA KaxOOW KOHKPeTHORW 3agayu. MNpume-
HUTENLHO K pasaeneinio AaHHbIX, OANH M3 NONYNSPHLIX NPOrpamMM-
HeIX NPOAYKTOB Ansd co3panwa TMC nog Hassannem ARC/INFO kak
pas w nogpasymesaert non cnoeom ARC - onucaHwe npocTpad-
CTBEHHOro nonoxexHna obwekra, a INFO - onucanue xapakTepuc-
TUKWM TOro Xe obbekTa. He BgaBasce B TOHKOCTM NPOrpammMHoOro
obecnevenus MMC (B kOHUE-KOHLOB 3TO OEN0 ONEepaTopos, NpPo-
rPaMMKUCTOB, CUCTEMHLIX aHaNUTUKOB, NPOEKTUPOBLLMKOB W CO-
3parenei 6as AaHHLIX), XO4Y NOAYEPKHYTEL, HTO MMEHHO NPOrpaMm-
HO2 OﬁEGHEHeHHE NO3BONAET BBOOWMTE, COXPAHATE, aHanuaupo-
BaTb W oToDpaxaTk reorpaduyeckylo MHGOPMaLMIO, YNPaBNATs
6a30i paHHbIx 1 00ecneYnBaThL BU3yanusauwio nHhopmauuu. Ta-
kM oOpa3oM, OCHOBHAS Waes reorpaduy4eckoil MHOOPMALMOH-
HOW CUCTEMBEI 3aKNI04aETCH B CTHIKOBKE WNW B COBMELEeHWW reg-
rpauyecknx AaHHbIX, APYrWMW CAOBaMK, 3NEKTPOHHON KapThl G
OObLIYHON UNK, Kak Mbl €8 HA3BaNKW, ONUCaTeNnLHOI Ba30i NaHHbLIX.
B ynpowénnom euae ucnonsaosadue MC npeacrasnser coboii
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cnusHue kaptorpacdun (reopesun) ¢ Gasol paHHLIX, co3nasae-
MO ANS peanusauum KOHKPeTHoi 3apauw. B Bonee BO3BbILIEH-
HOM MHTEpPNPeTauUMK MOXHO ONPeaennTs reorpapuyeckyio nHpop-
MAaLWOHHYIO CUCTEMY Kak MeTOo/[], BO3SMOXHO [axe MeToAonoruio
Ana aHanuTudeckoi paboTel npakTudeckn ¢ moboi nHdopmaum-
ell, NPUBA3AHHON K KOOPAWHATHOW CUCTEME NOBEPXHOCTH 3eMnu,

PazBasum cyxue Teopetudeckwe hopMynupoBkd K onpege-
nenusa NAC npakTuyeckuM npumMepom. B kavecTee unniocTpauuu
npusefém reorpaduyeckyio MHGOPMaUNOHHYIO CUCTEMY, CO3AaH-
HYIO AN KOMMYHanbHbIX cnyx6 ropoaa. MIcxoaHoi OCHOBOW 3TON
CUCTEMBI SIBASINCA KOMMNEKc Tonorpaduyeckux kapt macwraba
1:500, co3gaHHbIX HA TEppUTOPUK ropoaa. Ha aTux KpynHoMmaciu-
TabHbiX KapTax uaobpaxkanuce BCe HEOBX0AWMLIE 3NEMEHTHI M-
pOACKOro NPOCTPaHCTBa: AOMA WU COOPYXEHWA, NPOEe3aLl v yNuusl,
CKBEPLl W NAPKK, TRAHCNOPTHLIE K nogsemHbie KOMMYHWUEaUWK K1
T.0. Bece atu kapTel GeiNW BHECEHE! (CKAHWPOBaHbl) B KOMNLIOTED-
HYIO namate. C Apyroi CTOPOHbLl, B SNEKTROHHYIO 6a3y OaHHbIX
BEOAWANCH TEXHWYECKWE NacnopTa AOMOB M KOMMYHWKAUWA WH-
hpacTpykTypel (KaHanw3auwa, BOAONPOBOA, TENNOBbLIE CeTH, ra-
30Bble NPOKNAnKW, NOA3IEMHLIE CETH NUHWI CBA3K, kabenwn Tene-
BUOEHWA W 3NekTpoceTel). TexHW4Yeckrii NnacnopT goMa npegcrae-
nsn coboi AOKYMEHT CO cneaylowei wHdopmauuei: HazsaHue
paiioHa ropoaa, HassaHwe ynuubl, HOMep AoMa, AaHHbe O Bna-
gensue wny xutensax goma (dpamunum, MMeda, rof poxgeHus u
T.A4.), TOA NOCTPOWKKM A0MA, YWCNO KBAPTUP, YWCNO0 NEeCTHWYHLIX
NPONETOB, KONWYECTBO XUTENEH, YUCND ITAXEN, KONUYECTBO 04-
HOKOMHATHBIX, OBYXKOMHaTHBIX, TPEXKOMHATHBIX W 4ETbIPEXKOM-
HaTHBIX KBApTWpR, nnowanks OoMa, nnowanae KeapTtvup, nnowaib
KaX A0l M3 KOMHAT KBapTMPL! 1 T.4. B nacnopTt kaHanuaaumoHHOR
CEeTW BXOOWMNA XapakTEpPMCTMKa KaXAO0ro konoaua (Konw4ecTso
TpyB, matepwan W3 KOTOPOro OHKU U3roTOBNEHLI, ANAMETP, rnybu-
Ha 3aN0XEeHWs), NAcnNopT anekTpoceTen Brknoyan B ceba pavHble
0 paspeLllBHHOR W YCTaHOBAEBHHOW MOWHOCTK, BENUYMHAX Hanpsa-
HEHWMA W CONPOTUBNEHUKW KOHTYPAa, WCTOYHWKE nUTaHua, Homepe
TpaHcchopmaropa, rmybuHe npoknagky, Tenepb NOHATHO, CKONb-
KO WHDOPMALMOHHBLIX CNOEE W NOACNOEB NPEACTOUT NPOU3BECTH
paszpaboTyMkaMm OAaHHOW NokKaneHoi reorpaduyeckoit nipopma-
UMOHHOW cucTemel. Ecnun kK aTomy aobaeuTs, 4TO B ropoge Hacum-
ThIBAIOTCA OECATKKM THICAY 30aHuil 1 He 04HAa ThICAYa NUHWA noa-
FeMHBIX NPOKNAN0K WM WX BLIXOAOB (NIOKOB W KONOAUEB), TO MO-
xeTe cebe npeacTaBuThb, Kakylo MacCUBHYIO U AOMKHBIM 06pasom
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CKOHCTPYWMPOBAHHYIO NO CTPYKTYPe 0a3y AaHHbIX O0NXHbLI CO30aTh
NPOrpaMMUCThl, 4TOObI, B KOHEYHOM WTOre, COOTBETCTBYIOLMMM
nporpaMMHBIMKM CPEeACcTBaMW COEOAMHWTL EE C 3apaHee BbICTPOo-
EHHOI INeKTPOHHOA KapToi. 3aT0 TENepb MyHWUUMNANLHAS KOM-
MyHaneHas cnyxba B nuue WHXEeHepoB BOAOKaHanTpecra wnu
ynpasneHMa ropofackux anekTpoceTei B Nioboil MOMEHT Bpeme-
HM CMOXET O4HMM WK HECKONbKMMKM KNMKaMWU N0 Knasuiuam nep-
COHaNbHOro KOMMbLIOTEPa HE TONLKO BLIBECTW HA Er0 9KPaH co4ve-
TaHWE WHTEPEeCYlWMWX ero napaMeTpoB W NoNy4YnTe HeoGxoau-
MY TEXHUYECKYIO MHQOPMaLWIO, & U BRINOAHWTE COOTBETCTBYIO-
LEe NPoeKTUPOBaHWE B YACTH PEMOHTA XUNbIX I0AHWA W MHXe-
HEPHBIX rOPOACKWMX ceTei. B xavyecTee nanwcrpauun NMC moxer
CnyxuTtk KapTa (puc. 55), cospnanHas 8 undposoi ¢dopme npea-
CTaBNeHWA AaHHbIX U NpegHasHaYeHHasa Ang PeweHus HaBurawum-
OHHbIX 3afa4 aBTOMOBMNLHOrO TPAHCNOPTA W COAEPXALAn WMH-
dopmaunio 06 obbekTax MecTHoOCTH, 06 opraHMaaunn QOPOXHO-
ro asuxeHus, 06 obbexkTax NPUMAOPOXHON CTPYKTYPLl U Cepeumca,
agpecHyio n apyryio nHdopmaumio.

WTak, B 06WuMX YepTax NOHATHO, Kak GYHKUWOHUPYET reorpa-
puyeckan nHpopmMmaumoHHasn cuctema. He satparvsas "nporpam-
MUCTCKUX" TOHKOCTER W HIoaHcos, nonpobyem yrnyGuTLcs B 3Ty
COBCEM HE MPOCTYIO CUMCTEMY, Y4TOObI OCO3HAHHO MOHATH OCHOB-
HOI NpuHUMN € paboTel, O4eBmaHo, 4To TUC xpanuT Hdopma-
LMI0 O peanbHOM MuUpe B Buae Habopa Temartriyecknx cnoée, Ko-
TOpbie 06beanHeHLl HA OCHOBE reorpadvyeckoro nonoXeHus.
MoaTomy, YTOMHAS NPUBENEHHOE B HavYane rnassl onpeaeneHue
npodeccopa Painga, chopmynupyem MNMC kak KOMNLIOTEPHYIO
CUCTEMY, NO3BONAIOLWYIO NOKA3LIBATE HEODXOAMMBIE OaHHbLIe Ha
SNEeKTPOHHOW KapTe Ha OCHOBE XpaHaluxca B Ba3ze gaHHbIX Tema-
TUHECKWX Cnoes. Ha Takumx SNeKTPOHHLIX KapTax, B OTNM4Yue OT
NPMBLINHLIX ByMaxHbIX, MOXHO BYOeT nokasaTh He TONMbKo reo-
rpadu4eckue, a 1 MaTemMaTYeckne, GU3NYECKME, TEXHONOMMHEC-
KWe, BKOHOMUYECKWe, NONWTUYECKME, CoLManbHeIe, yrpasneH4yec-
kne, aemorpaduyeckme, CTaTUCTUYECKWME M MHOXECTBO APYrux
OaHHbIX KW atpubyTos. TMC kak anekTPoOHHan KapTa HOBOMoO NOKO-
nexws Oyper oTpaxaTbh HE TONLKO KONMYECTBEHHbIE, a W Kade-
CTEEHHbIE XapakTepWCTWKW paccmaTtpueaemoro obsekra. Ecnm
paHee KapTa cocTofNa Ha BOOPYXEHWW, B OCHOBHOM, reonoros,
recae3ncToB, BOEHHLIX, TYPWUCTORB, NETYUKOB W KOCMOHaBTOB, TO
Teneps B ynobHOW u HarnsaHoi dopme TC cMoryT nonb3osats-
CA MeHeaXepsl U DU3HECMEHb!, IOPUCTEI U CNOPTUBHLIE TPEHePSI,
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MOANTUKW W SKOHOMWCTEI, AUCNETYEPE! U TRAHCTIOPTHWKK W T.48. ECnuK

Ha 0DbIYHOK KapTe Barnag OXBaThiBan TONLKO MHGQOPMAaLWID, COo-

OERXALWYIOCH, KaK NPaBUNG, Ha OAHOM W3 e€ nuctos, To TMC co-

s nepxuT B cebe 3aByanmpoBaHHy WHgopMaumio, kotopas aobbli-

= BAETCH NOPUWOHHO, 8 TOYHEES, NOCNOWHO. NMPUYEM OOWH CNOR MO-

XKET BKAOMATL B ceba OOPOXHYIO CeTbh, APYroi - BOOHbIE pecyp-

= Chl, TPETWIA - NAPKK W CKBEPLI, YETBEPTLIA - Neca, NATLIA - TeaTpsl

14 M KMHOTEeaTpbl, WeCTOW - MarasvHel U 1.4, NpUMmeps! Takoro pac-
CNOEeHWA Nokasadel Ha puc. 56 1 puc. 57.

Kaxnblit cnoi MOXHO paccMaTpUBAaThE Kak No OTAENEHOCTH, TaK
W B UxX onpenenédHom codertadun. N'MC noaeonser, ¢ 04HOIW CTO-
POHLI, AnddepeHUMpoBaTh (pasaensTs) MHTEPECYIOWME HAC AaH-
HBIE, 2 C APYroi CTOPOHEl, MHTEerpMpoBaTtk (0bobwares) npocTpaH-
CTEEHHYIO (reorpaduydeckyo) nHbopMauvio, OCMBICNEHHO W Ue-
neHanpasnenHo gobaenas k Hel mobeie Apyrve BCEBO3IMOXKHBIE
BUOL MHDOPMaLMK.

Meorpadguyeckne nHGOPMAUWOHHBLIE CUCTEMBI, KOTOPLIE NO
CYTW ABNAIDTCA OOHUM M3 NapaMeTpoBE TEXHONOrM4ecKoil peso-
MmouWK B 3NEKTPOHHOW cdepe, NO3BOAWNK NPEeBpPaTUTL JaNnexo
HE BCEMW YATAEMYIO KapTy B YHWBEPCansHOe MOHUTOpHOe Tabno,
KOTOpOE OTPaxaer, ecnv W He BCE MHOroobpasue OKpyXaiowero
MWpa, To nogaensouee yncno ero atpubyros. MmMeHHO noaTomy
MNC Hawnw Wwrpokoe NPUMEHEHWE B 3KONOrMK W NPUPOADNONE-
30BaHUK, B 3eMENLHOM KagacTpe W gemorpadin, couuonorum n
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nonutonorun., Ocoboe mecto 3aHumaet N'MC B ynpasneHuu pas-
NMYHBIMK MPOUECCAMKU, HANpPUMeEp, YNpasneHwe ropoickum xo-
3AMCTBOM, ynpasneHne AOPOXHbLIM ABMXEHWEM, TPAHCNOPTHLIMMK
NOTOKaMK W MaplipyTaMu 1 7.4. Hesamenumsl FT'MC B8 nnadupoea-
HWW ¥ NPOEKTUPOBaHWKM O0OLEKTOB PasnNUYHOro npoduna WM Ha-
aHaYeHWs, BKIOYAA TAKTHM4ECKOEe W CTPaTerv4yeckoe nnaHuposa-
HWE BOEHHLIX onepaunit. Bonswoe 3HaseHue nmeet N'MC npu Npo-
rHOBUPOBAHWMM YPE3BLIYANHBIX CUTYAUMA TEXHOrEHHOIo Xapakre-
pa (3eMNeTpPACceHWd, HAaBOAHEHWR, yparaHsl). Tak, reorpagu4ec-
K1e MHPOPMAUNOHHLIE CUCTEMB! - 3TO WWPOKOGOPMATHOE aNeK-
TPOHHOE OKHO, OTKPLIBAIOLLEE HaM MHOr00Dpa3Hbie NPU3HAKK, No-
KasaTtenu W CBOMCTBA OKPYXaowero Mupa Ha hoHe Halen rony-
6o NnaHeTsl.

Mepeiiaém kK pacCMOTPEHUIO elé OAHOI COBPEMEHHOW cucTe-
Mbl, KOTOPaA Ha3bIBABTCH HaBuraywoHHoK. MHorve cnellwiani ma-
rudeckoe TpéxbykeeHHoe cokpauwleHue GPS. 3ta aurnuiickas ab-
BpesnaTypa 3HAKOMA CErofHA easa N He KaKOOMY LWKOJIbHUKY.
GPS - 3T0 peEONIOLUMOHHOE COBPEMEHHOE, eCNKU XOTUTE, yneTpa-
MOFHOE MOHATWE HE TONLKO B HaBWrauuu, OPUEHTHUPOBaHWK U B
MNPOCTPAHCTBEHHOM (QYHKUWMOHWPOBaHWKW, HO M HOBas CTpaHuua BO
B3aMMOAEMCTBUKN YENOBEeKa B 3aaHHON KOOPAWHATHOR cUCTEME.
GPS - 370, B KOHUE KOHUOB, NOBOPOTHEIA, NepenoMHbLIA NYHKT B
WCTOPUW PA3BUTHA Kak TEOPWUM, TaK W NPaKTUKK reofe3nyeckoi
Hayku. C nérkum coxaneHwem [OMKEeH KOHCTaTupoBaTh, 4TO C
noseneHvem GPS HEeKOTOpLIE KaHOHBI KNacCWYECKOW reogesuu,
CBA3aHHLIE C TEXHONOMMEN M3MEPEHWIA U METOANKOR UX MaremMa-
Tuyeckoi obpaboTku, B 0AHO4Yacke ywnu B HebwiTwe. C Apyroi

YuacTxn yHera HaceneHAA
Hoporn

Aprofycnse mMapupyTh
Toproeue uentpn

HAYCTPHAMBHLE pafonnl

Puc. 57. PacuneHenue snementos wadopmauyun 8 TUC
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CTOpOHbl, GPS paseepHyna ycToW reofie3un, BHeCs 3MnoxalbHbie
U3MEHEHWA B TOYHOCTHbLIE N BKOHOMWYECKUEe NapaMeTpbl, Xapak-
TEpUayloWMe npouecc namepexnuil. CKONLKO HayYHbIX cTaTei e
CONMAHBLIX COOPHMKAX, CKOMBLKO TONCTLIX MOHOrpawuin U yBecuc-
ThiX AUCCEPTAUMIA BbLINO NOCBALEHO COBEPLIEHCTBOBAHWMIO TOY-
HOCTW M3MEPEHWI, CKONLKO pasHoobpasHeLIXx METOAWK, METOO0B 1
haxe metoaonorvid 6eno pa3paboTaHo yY8HLIMU-Te00e3McTamu,
4TODObl CBECTM K MMHUMYMY OWKGKKM MaMmepeHuit. M BoT siBUnace
Ha CBET PeBOMDUMOHHaA TEXHONOIrMA (NO4ET U yBaXeHWe eé co-
agartenam), KoTopas nos3sonuna pelwnTs, ecnu He Bce, To Gonk-
LWMHCTBO 3aTpyaHEHWH B 0DNacTu TRaAWUWOHHOW regaesum.
PaccMmoTpum KOHKpPeTHLIR npumep. Oduuep BoeHHO-ToNorpa-
pudeckoi cnyxBel Nonyymn 3agaHuve BbINONHWTL NPUBASKY pa-
KETHOW no3vumn (pevs uaoért o 70-x rogax npownoro seka). He
BOABAACEL B TAKTHUYECKWE TOHKOCTW, B nepeeoae Ha ﬂﬁh}('ﬂ.ﬂHhEﬁ
A3bIK, 3TO D3Ha4Yano OonNpegenvTe KOOPAWHAaTHE MecTa, oTkyaa by-
AET NPOM3BOAWNTLEA NYCK pakeThl. BCE oTMe4YeHHoe Npoucxoauno
B pamkax 00LeBONCKOBLIX YyYEHMA, U HA BbiNonHeHnwe Boesoi
3apayv Beino oTeeneHo 24 yaca. 3To B 06CTAHOBKE, NPUBNNMXKEH-
HOW Kk GoeBoOi, B NOBCEAHEBLE Ha 3TO YX04MNO ropasno Gonble
epemeHn. Jns BLINONHEHWA NOCTABNEHHOW 3agayqv Heobxogwmo
6bIN0 NPONOXWUTE NOAMIOHOMETPUYECKWUIA (TeoponuTHLIA) xoA,
nopobHIl, naobpaxEHHOMY Ha puc. 52, KOTOPLIA ¢ 0BOKMX KOH-
LLOB ONMPAaEeTCH Ha Napy M3BECTHBIX NYHKTOB TPUAHIYNaUnK. ToNb-
KO Ha puc. 52 xop cocToMT M3 3 onpepensemMelX nNyHKToB, a Ha
KOHKPETHOW MECTHOCTH, KOTOpas DoNnbLUe CBOBH YacTbio pacno-
naranoce B Aecy, NPULNOCE HAMETUTL NO NPOCEKaAM U TPONMUHKaM
Bonee 30 Takux NYHKTOB, OAMH U3 KOTOPLIX 3aKknafbiBancs B TO4-
K& 3anycka paketsl. 9T0 03Ha4ano wameputs Gonee 30 yrnos u
NUHWIA, KOTOPbLIE B TO BPEMA MEPANKUCE C NOMOLLBLIO cTanbHoi 30-
MEeTPOBDA NnelThl. Npoueccy MaMepeHWA NpealecTsoBan nNnouck
W3BECTHLIX NYHKTOB TPMAHMYNALMK, TAKKE HAANEXano BLINONHWTL
PEeKOrHOCUMPOBKY MECTHOCTW C TeM, 4ToDbLl CNPOeKTUPOBaTE Me-
CTOMNONOXEHWE ONpefensemMeiXx NYHKTOB M 3aKPennTk WX Ha MecT-
HOCTWU. B necHoi TpyaHONPOXOAWMON MECTHOCTH NPOLIECC MamMe-
PEHWI Kak yrnoe, Tak U NWHWIA JOCTATOYHO HaNpPsxXEHHLIA, Kpo-
NOTAMBLIA, TAXENLIA, @ rNaBHOE - OTBETCTBEHHLINA. Benb reonesun-
CThl, K&K W canépsl, He uMeloT npasa Ha owunbky, 6o B NPoOTUB-
HOM Cry4ae pakeTebl NONEeTAT He B TY CTOPOHY W HE Ha TO paccTo-
AHne. ObpaboTka namepeHnii BoINONHANACKL HE HA KOMNbIGTEPE, a
Ha ero npageayuwke, MexaHW4YeckOM BLIYMCNUTENEHOM YCTPOW-
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cTBE, HasbiBaemom apudmomeTpom (puc. 58).

YToBbl YMHOXWTL, Hanpumep, 4icno 25 Ha 9, HeoOxoAuMO
6LIN0 HA pPhivaxkax 3Toro npuGopa yoTaHoBUTE MHOXWMOE 25, a
3aTeM BLINONHWUTE 9 NOMHBIX NONHOBECHLIX 000POTOBR MEXaHn4ec-
KOW py4KOit aTOro yyao-npubopa. Bul npenCTaanlfsTe. Aymaio, 4To
He pYeHb. HelHelHee NoKoNeHwe NoNL30BaTefnen BeiYUCINTENb-
HBIX CPEACTE NPUBLIKIO K MOHUTOPaM KOMNLIOTEPOB, @ HE K Me-
XaHU4ECKMM phluaxkam apudmomerpa. TeM He MeHee, 3TH apud-
MOMETpPbLI MMENM MecTo ObiTe HasBy, U WUMEHHO C WX NOMOLLGIO
NPUXOAMNOCH NPOU3BOANTE MaTEMaTUHECKYID ob6paboTky faHHbIX
recfe3anyeckKux usMepeHuin, Tenepb NOHATHO, Kakyio rMraHTCKyr
pafGoTy NPUWNOCL NPOW3BECTV B NPOUECCE U3MEPEHWA 5-kMno-
METPOBOro NOAMIOHOMETPUYECKOro Xoaa, yToObl ONPEenenuTb
KOOPAWHATB TOHKM PAKeTHOW No3uuun U NPU 3TOM YNOXUTLCA B
24 yaca. MNepeckasa 9T0r0 NPOM3BOACTBEHHOrO anu3oaa npecne-
[osan eauHCTBEHHYIO UEnb - NOKasaTk, 4TO CeroAma Ans Npuess-
KA TOIA e PaKeTHOW No3nUMK AOCTATOYHO Ha [XUNe NoAbexats K
TO4KE NPUBA3KK, YCTAHOBWUTL Ha HEl NPUEMHNK GPS 1 4epes He-
CKONBKO MWHYT NPOYECTs Ha 3KpaHe 3TOro NPUEMHUKE KOOpAUHA-
Tl MCKOMOIH Toukn. W aTo BcE. HyscTeyeTe pasHuuy? Tak 4To Aa-
paiiTe pasbupartbCa C NPUHUKWNOM paboTel aTOi 3ame4aTensHon
HaBWraLUWOHHOM cucTeMsl noa HaasaHuem GPS .

HayHém C KPaTKoro WCTOPWYECKOro 3KCKYpCa. Mpoes cospadHna

Puc. 58. KoMmnuioTep w apudmomerp
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CNYTHWKOBOW HasMrauvu 3apoamnacs B koHue 50-x rogos npownoro
cToneTtun, koraa 8 1957 roay 8 CCCP Gbin 3anywieH nepesiii Uc-
KYCCTBEHHLIA cnyTHMK 3emnun. Bonee natHaguati net noHanobu-
noce, YToOBI BONAOTWUTE 3TY WOEK B XW3Hb. Coenanu ato 8 1973
rogy cneumanmctel BoenHo-BosaywHeix Cun CLUA, koTopsiM yaa-
nock pazpaborarte CMCTEMY CNYTHUKOBOMN HABMIraLnK, KOTORYIO OHU
Hassann NAVSTAR (Navigation Satellite providing Time and Range),
YTO O3Ha4aeT "HaBWrauWoHHasA CNyTHWKOBas cuctema, obecneyn-
BaOWan WU3MepeHne BpeMeH W MecTONoNOXeHna" . [NepBblil cnyT-
HWK, BXOOSLWWIA B 3TY CUCTEMY, KOTOpas nosgHee Guina nepeume-
HoBaHa B GPS, Gein BuiBegeH Ha opbuty B 1974 roay, a nocne-
BHWA, 24-A cnyThHuk - B 1983 rogy. 3TO KONWYECTBO CNYTHWKOB
Aano BO3MOXHOCTb NOKPLITh HABMIaLWE NPakTUYeCKK BCIO NoBep-
XHOCTb 3emnu. MOHATHO, YTO B HAYanbHLIi nepuog GPS ucnonb3o-
BaNCA TONBKO B BOEHHBIX Uensx Muuwucrepcrea obopons CLUA,
nockoneky cuctema GPS npepocTaBuna yHUKansHy BO3MOXHOCTE
TOYHOrO HaBeOEeHWA pakeT Ha 00bLEeKThl, HAXOAALMEGH KaK Ha 3em-
ne, Tak U B BO3AYLWHOM npocTpaHcTee. B 1983 roay npeangenT
CLWA Ponanen Peitran paspewmn ncnonsaosarue GPS B rpaxnaH-
CKMX LeNnsix, HO NPWU 3T0M, BO M3DexaHue npuMeHeHWA CUCTEMBI B
000POHHBIX LIENAX, CUrHan, NOMyY4eHHbIA CO CNYTHUKOB rpaxnaHc-
KMMW NONb30BaTENAMMW, UCKYCCTBEHHO MCKaxancs u, takum obpa-
30M, 3aHMXKANACk TOYHOCTL ONPeaeneHns MECTOMNONOXEHWA MYyTEM
BBEOEHWA CNEUWansHOro CeKPEeTHOro anroputma. MovcTuHe uerTo-
puyeckum ctano B 2000 ropy pewexue npesugenta CLUA Bunna
KnnHTOHa, KOTOPEIA cneunansHbIM PacnopsXxeHnem, No cyTv aena,
paccekpeTun cuctemy GPS, npepocTasue 06biMHBIM NONbB30BaTE-
NsM BCEW NNaHeTbl NONY4aThk TOYHLIE HABUIALMOHHLIE NapameTpb
CBOEro mMectoHaxoxgeHws. C aToro MOMEHTa W Mo CeroaHaLLHWA
AeHb Kak NPOrpeccyBHOE YeN0BEYeCTBO, Tak U NpocTLie obbiBaTe-
W WWPOKO MCNONL3YIOT aMEPUKAHCKYI0O HaBUraUuMOHHYIO CUCTeMY
GPS ans noBGEOHEBHOTD ONPENENeHN MECTOMNONOXEHUA Pa3Nuy-
Hblx 00bEKTOB. HecmoTpa Ha TO, 4To amepukaHckas GPS He eawH-
CTBEHHARA CNYTHMKOBaA CUCTEMA B MUPE, OHA NO npasy 3aHUMaer
BEAyLIEee MECTO B aTol obnacTu.

Kakve xe el HaBUraunoHHbIe CUCTEMbl BYHKLUWMOHUPYIOT B
KOCMUYECKOM npocTpadHcTee? 370, npexae BCero, cucrema
GLONASS (TNOHACC) - rnobansHas HaBUraumMoHHas CNyTHWKOBaN
cucrtemMa. 3ta cuctema, paspaGotaHHaa 8 CCCP B Havane 80-x
roA0B NPOLNOro Beka, CerofiHa HaxoAMTCA B BegeHun MuHucTep-
ctea o6opoHel Poccuu. B 1995 roay npasutenscTso Poccum cne-
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UManbHbLIM NOCTAHOBNEHWEM OTKPLING CUCTEMY ANA MPaXAaHCcKo-
ro NPUMEHEHWA W MEXAYHAPOAHOro CoTpyAHWyecTea. B TO xe
Bpems 8 Poccuiickoit Peaepaunn Ha UCNoNbL30BaHWe CMYTHWUKO-
BbiX NPUEMHMKOB rnoBansHOro NO3MUMOHWUPOBaHUA BEEAEHB! OT-
paHWYeHWs: AN X npuMmeHeHns Heobxoguma crneunansbHas nu-
ueHans. K coxaneHuio, 3 24 3anylweHHbiX CNyTHWKOB CUCTEeMbI
FMOHACC ew@ HecKoNLKD NeT Ha3an fAaneKo He BCE M3 HUX Haxo-
AVAKCH B Hagnexauiem paboyem coctosaHuu. Ha ceroaHAHWA
neHb yeunuamu npasutensctea Poccuun MNOHACC GyHKUMOHUPY-
et 6ecnepeBoitHo U HaABXHO U cocTaBnseT KoHKypeHuuio GPS.
CoemecTHas paGoTa aTux ABYX CUCTEM 3HA4YMTENLHO pacluupser
BO3MOXHOCTW rNoBansHOro onpefeneHua MecTononoXeHus,

Henbas He ynomaHyTs 06 ewé oaHOoN CNYTHWKOBOW CUCTEME,
KoTopasl HocUT HaasaHue GALILEO (FAJIMNEQ). B HacToAWmMiA MO-
MEHT 3TOT @BPONEHCKMA NPOEKT CNYTHAKOBOW HaBUrauun Haxo-
auTca B ctagumn paspaboTky, KOTOpylo ocyuwecTenaeT European
Space Agency (Esponeiickoe KocMmuyeckoe AreHTcTeo). B otnu-
yne oT amepwvkaHckoil GPS u poccuiickoit GLONASS cuctema
GALILEQ He KOHTPONWPYETCH HW rocy0apCcTBeHHbIMK, HA BOEHHbI-
My yupexaeHuamu. Oxupaetcs, 41o FAJIMEO BoWpET B CTPOWA B
2013 ropy, korna Ha op6uty GyayT esiBeaerbl 30 cnyTHUkoB. Bnon-
HE BEPOATHO, 4TO B Oamxaiume rogsl KOCMWUYECKUEe NpoCTOopbl
ByayT Bopo3auTs yxe 78 CnyTHUKOB amepukaHckoil GPS, poc-
cuitckoit GLONASS wn esponeiickoi GALILEO.

HecmoTps Ha HanNW4YMe B MUPE TREX HABWUIMaUWOHHLIX CNYTHWU-
KOBLIX CHMCTeM, Byaem paccmaTpueaTte uMmenHo GPS kak Haubo-
nee ahheKTUBHYIO 1 LWMPOKO NPUMEHSEMYIO BO BCEM mupe. WTak,
4TO e Takoe aTto maruyeckoe GPS? Mpexae ecero, pacwwopy-
eM, HakoHew, 3ty abBpesunartypy. Ha aHrnuilckom Hapesuwn 3To
fynert asy4atb kak Global Positioning System, 470 B pycCKOM AOC-
NoOBHOM nepesoae, ByaeT 3sy4ath: rnobansHas No3nUUoHHasa cruc-
TemMa unn cuctema rnobanbHOro No3uUKMoHMposadus, NMovemy rno-
BanwHaa? fa noTtomy, 4TO 3TA CUCTEmMa, NO3BONAET ONpefennTe
KOOpAWHATHI TOYKK B MODOW To4Ke 3eMHOro npocTpaHcrTea. llo-
yeMy nozvunoHHas? CMHOHUMOM CNOBa NO3ULIWA ABNAETCA CNO-
BO MECTONONOXEHWE. ITO YAAYHO OTPaXaeT rMaBHylo Uuenb CUc-
TEMB! - ONPenenuTs (NO3NLUMOHUPOBAaTL) MECTO HAXO0XAEHWA OTLIC-
KMBAEMOIA TOYKWM Ha 3eMHOI NoBepxHocTwu. M, HakoHeu, Cnoso
cucTema nogpasymesaet, 4To B noHaTue GPS BxoauT coveraHue
HECKONLKUX B3aUMOYBA3aHHLIX 3NEMEHTOB. 3TW 3/1IEMEHThI, Ha-
3LIBAEBMBIE GErMEHTaMK, NOAPAa3ASNAITCH HA KOCMHUYECKUA, yn-
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pasnaowWmiA 1 NonL3oBaTensckunii (puc. 59). Kocmudeckuii cermMenT,
HBNAOWWACA OCHOBHBIM, COCTOMT W3 24 HABWrauWOHHBLIX KOCMK-
YeCKWX annapaToB (CNYTHWKOB), KOTOPLIE ABUraTCca No 6 Kpyro-
EbiM opOuTam Ha BelicoTe okono 20 000 kM W HaknoHeHLl K NNoc-
KOCTHW 3KBATORA Nog yrnom 559,

Ynpasnsowmii (KOHTDONLHBIA) CErMEeHT YyNpasnsaeT CnyTHUKaMK,
NoO CYTW KOHTRONUPYH WX GYHKUMOHWPOBAHWE B KOCMWYECKOM
npocTpaHcTee. 3afaqei aToro cerMeHTa ABnAeTCH OTCNeXuBaHne
CNYTHUKOB M oBecneyeHne ux AaHHLIMK O napameTpax opouT u
BpeMmeHu. Ha npakTuke ynpasnsowWwmi cermeHT npeacTasnaeT co-
60/ NATL Ha3EeMHbLIX CTAHUWIA, YETLIPE U3 KOTOPLIX WCMONHSIOT
PYHKUMIO CNEXEHWA, T.€. YNPaBNEeHWA CNyTHUKaMMK, a NATan CTaH-
uMa HageneHa NonHOMOYMAMM KOHTponsa. B peansHoCTH nepsblie
YeTkipe CTaHUMKU MOCTOAHHO NONY4aKT AaHHLIE CO CNYTHUKOB W
nepenaioT aTty MHGOPMALWIO HA NATYD, KOHTPONBHYIO CTaHUMWIO,
kKOTOpas, C Yy4ETOM COOTBETCTBYIOLLEA KOPPEKTUPOBKKW, OTNPaBNS-
T NPUHATBHIE faHHbIe 0BpPaTHO cnyTHWKAM. Monk3oBarensCkni cer-
MeHT 310, nNo Gonbliomy CYETY, Bbl, YBaXaemble KONNEru, npu
YCNOBUM, KOHEYHO, 4TO ¥ BAC B pyKax WMeeTcs npuémHnk GPS, a
EelWe 370 reofesncTel, reonork, BOEHHLIE, MUNOTLI, WTYPMaHL,
TYPWUCTE, OXOTHUKKW, 06beaANHAEMBbIE DAHWM CNOBOM — NONbL30Ba-

YnpasnaiowLMii CerMenT
ONb30BATENLCKWA CErMEHT
Puc. 59. Cermentel GPS
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TeNu, UMeLLMe HeNpPeoaoNNMOoe XenaHvue onpeaennTs CBoE me-
CTONONOXEHUE.

Bcé aTo npeaucnosue k 06bACHEHWIO NpuHUMna paboTel pac-
cMaTpuBaeMoii rnobansHON CUCTEMbI NO3ULMOHUPOBaHNUSA GPS.
BesyCnioBHO, BCE PAaCCMOTPEHHbIE Hamu cermeHTbl GPS n3obw-
NYIOT CNOXHLIMU PAgUOTEXHUYECKMMM, NHDOPMALVOHHBIMY, Bbi-
YUCMUTENBHLIMA U MUKPOINEKTPOHHbIMWU YCTPOWCTBAMU, ABNSIO-
WMMUCSH NPOAYKTAMU COBPEMEHHbIX BbICOKWUX TexHonorui. He-
CMOTPS Ha BTO MPUHLMM, Ha KOTOPOM OCHOBaHO AeicTeue GPS,
[LOCTATOYHO MPOCT: MECTOMOoNOXEeHNe 06beKTa Ha 3eMHOI NoBep-
XHOCTW Onpepenserca nyTéMm M3MepeHus paccTosaHWi OT 3TOro
obbekTa 00 MCXOAHbIX To4ek. B kayecTBe MCXOAHbLIX TOYEK BbIC-
TYNaT UCKYCCTBEHHbIE CYTHUKKM 3eMNu, n3ny4atolime pagnuocur-
Hasbl, KOTOPLIE NOML30BaTeNb MPUHUMAET Ha cneuunanbHblid Npu-
8MHUK. BO3HUKAET BMoOAHE NMpaBOMEpHbIi BONPOC, Kakum obpa-
30M CTAHOBSTCS M3BECTHbI KOOPAMHATLI CMYTHUKOB. B cneuwnans-
HOM LIEHTPE YNPaBAsfloWero CerMeHTa Ha OCHOBE YTOYHEHHbIX
anemMeHToB opBUT U KO3PPUUMEHTOB MONPABOK CMYTHUKOBbIX
4aCOB COCTABNSETCA TaK HasbiBAEMblI aflbMaHax, B KOTOPbIA BXO-
OAT BbIYUCNIEHHbIE NYTEM HENPOCTbIX PACHETOB MO 3aKOHaM He-
HEeCHON MexaHWKW, TeOPEeTUYECKo aCTPOHOMUM W BbiCLUER reo-
[Oe31n KOOPAMHAThl CryTHMKOB. MeToanka 3TUX pacyeToB BbIXO-
OWT 3a npeaensl Kypca, HO Hafo 3anoMHUTL, YTO 3TU KOOPAUHATSI
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Puc. 60. O6paTHan nuHelHaa 3ace4ka

FNABA B. NeomHpopMaunoHHbIE W HaBMrauMoHHbIE CUCTEMBI

nepenalnTcs No KaHanam CTaHUM CBA3W Ha CNYTHUKWU. 34echb Bax-
HO MOHATb, YTO CMYTHMKW BBIMOJIHAIOT POJib TOYHO KOOPAWUHUPO-
BaHHbIX TOYEK OTCYETA. A ecnu Tak, TO NpUHUKMN onpeaeneHuns
MECTONONOXEHNSA TOYKM BAa3MpPyeTCs Ha XOPOLLO M3BECTHO B reo-
[Ee31n NPOCTOo 06pPaTHOM IMHERHOM 3acedke. MNpuaaaum oTMeyeH-
HOMY MOHATUIO TEOMETPUHECKYIO MHTEPNPETaUnio.

lMpepcrasbTe KOMaHAMpa TaHKa, KOTOPOMY HeobxoaMMOo onpeae-
NUTL MO UMEIOLLENCA Y HEro KapTe CBOE mecTononoxeHue. [Ana ato-
ro Heo6xo0ANMO COPUEHTUPOBATL KapTy, HaNpMMep No Komnacy, 3a-
Tem BblOpaTh HA MECTHOCTU, NO MEHbLUEM Mepe, TPW XOPOoLLIO BUON-
MbIX NpeamMeTa, KOTOpble YETKO ONO3HalTCes Ha kapTe (puc. 60).

B Hawem cnyyae ato OyayT AOM, OTAENBHO CTOSALLEE AEPEBO 1
BETPAHAA MenbHuua. [lanee HanpasnsioT 0ObIYHYIO TMHEWKY UK,
nyylwe ckasarb, BUSUPYIOT NMHENKOW Takum obpa3om, 4Tobbl yc-
NOBHLIA 3HaK AOMa Ha KapTe M HACTOALMIA JOM HA MECTHOCTM
HaxoowWnMcb Ha OAHOM HanpasneHuwu. focne BbINOJHEHWS 3TOW
HECIOXHOW npoueaypbl BAOb JIMHEHKN NPOYEepYUBAIOT JIMHIUIO W,
He MEeHAS OPUEHTUPOBKW KapThl, T.€. He caBuras eé, nooYyepenHo
HanpasnAT Ty Xe NUHEeNKY Ha OEepeBO W Ha MefbHULY, nocne
4ero CcHoBa npoBOAAT NUHWK. Touka nepece4vyeHuUs Tpéx nocTpo-
EHHbLIX HanpaBneHun Ha kapTte u ByneT 9BnsaTs cobo MEecTo CTO-
AHWUS MCKOMOr0 TaHkKa.

OﬁpaTMMCﬂ CHOBa K HawwWm CrnyTHUKam, asngiouwmmmcsa OCHOB-
Hol cocTasnsiowein GPS. CnyTHMKKM, NPpUAEpPXMBasaCh BbilLenpu-
BeeHHON aHanorun, ByayT NpeacTaBnaTbCA Kak U3BECTHbLIE Opu-
EHTUPLI: AOM, OEpeBo W MenbHUUA. PaccMOoTpuUM TpW BapuaHTta
Nnosy4eHns curHana ot CNyTHUKOB. B NnepBOM M3 HUX Mbl MONYHKM-

OGbLeKT rae-To Ha NoBepxHoOcTH chepbl

g

Puc. 61. OauH cnyTHMK
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NN CUrHAN TONBKO OT OQHOrO CNyTHUKA (puc. B1).

Mpeanonoxum, 4T PaccToAHKWe A OT CNYTHUKA, HaXOAALWEeroca
B UeHTpe cdepsl, Ao npuémHuka GPS nonb3oBaTens M3BECTHO.
Torna 3ToT NONL30BATEND MOXET, N0 CYTW Oena, HaxoauTeCA B Nio-
Hoit Touke aToil BooBpaxaemoi chepsl, paanyc KOTOpOid paseH A.

Bo BTOPOM Cny4ae caenaem JonyuieHne, 470 Ha opbure no-
ABMNCH eWE oauH cnyTHUK. PaccToAaHMWe 0T HEro 40 NonbL30Bartens
cocTaBuT Bennuuny B. O6nacTs Haxox0eHus NoNL30BaTens ¢ npu-
émHukom GPS ceiiuac Dyper onpefenaTbCa OKPYXHOCTRIO, Nony-
YeHHOI B pe3ynsTaTe nepeceyeHus chepsl paauycom A co cihe-
PO, OTAANEHHOW OT CNYTHWKA NPUHATEIM paccToaHneM (paauy-
com) B. B aroi onuuMu Nons30BaTens, BEPOATHO, ByneT pazme-
WaThcs B Kakoi-Hubyab TO4YKE, HAXOAAWENCH Ha OKPYXHOCTH,
3aWTPMXOBAHHOM Ha puc. 62. Beiaenum, HakoHel, eLle oaHy sep-
CU1I0, KOraa Ha HeGoCKNOHE BOSHWKHET TPEeTWIA CNYTHWK, KOTOPGIN
oTaanéH oT nons3oearensa Ha paccrosHwe C. Ua puc. 63 cneayer,
4TO yAanochb CBECTW BO3MOXHOE MECTONoNoXeHwe nons3oeare-
ns npuémunkom GPS po asyx To4ek. He BbI3bIBAET COMHEHUS,
YTO 3THM OBE TOYKW MONYHAITCA B pe3ynbTare nepeceveHus Ho-
BOW Cdepsl, PaanycoMm, pasHsiM C, C OKPYXHOCTLIO, 00pasoBaH-
HoW chepamu paanycamu A n B. OaHa u3 aTux ABYX TO4YEK nepe-
cedYeHun paccmaTtpueaemsix chep, cPopMUPOBAHHBLIX TPEMS pa3-
NMYHBIMW AWCTAHUKMAMK OT NONL30BaTENs A0 CNYTHMKOB, HE Npu-

OGLENT re-T0 HA OHDYHHOCTH

TNABA B. NeovHPOPMALMOHHEE W HABWMIEUMOHHEIE CACTEME

HaANEXUT 3EMHOM NOBEPXHOCTK, rae A0/KEeH pacnonararkcs npu-
émHuk GPS: oHa, kak npaBuno, Haxogutes nubo Boilwe 3emnu,
nuBo BHYTPW EE TENa, 4TO HE COOTBETCTRYET peanusam. NoaTomy
aTa To4ka OTOpackLIBASTCH, & KOMNLIOTEPHLIE YCTPOWCTEA NPpUEM-
HuKkoB GPS aBToMaTHM4ecKW ONpeaensioT MCTUHHYIO TOYKY, B KOTO-
PO HAXOAWTCH 3TOT NPWUEMHMK.

WTak, He BLI3LIBAET COMHEHWA, YTO ONPEAENEeHME MECTONONOD-
¥eHua nonesoeartens GPS onpepenaeTca peweHvem obpaTHOR
3ace4yku, reoOMeTpPUYECKWid CMbICN KOTOPO Gbin NPOAEMOHCTPK-
poBaH BelWwe. YTobkl ckazaHHoe CTano COBCEM MNOHATHEIM, OCTa-
NOCk TOMBKDO OKYTaTk ero B martematudyeckyw obonouky. Takum
06pa3oM, MCXOAHLIMK AaHHBIMKW ABNFAIOTCA U3BECTHLIE NPOCTPaH-
CTBeHHBIE KoopauHaTel X,, Y,, Z,, X, Y5, Z5, X, Y. X TPEX CNYTHW-
koB A, B, C v msBecTHsie paccToanua S,, S,, S, 0T MECTa Haxox-
AEHUA NpUeMHUKA (NONL30BATENA) O0 3TUX CnyTHUKOE. Heobxo-
nvmMo onpepnenuTtk koopauHatel X, Y., Z, Touku M, B KOTOpOi
HaxoaWwTCA NoNe30BaTens ¢ npuémuwukom GPS. Cyte obpatHOR
3aCe4KW B HaLWEM Cny4ae COCTOMT B TOM, 4TO HaW NpUEMHKK "3a-
cekaeT" CMYyTHWUKK, MECTONONOXEHWME KOTOPLIX M3BECTHO B Moboi
3a[aHHbIi MOMEHT BpeMeHW. B peansHOCTH HE NONL3I0BATENE 38~
CekaeT CNyTHWKM, a HA0DOPOT CNYTHUKKM NOCLINAINT PaANOCUrHaNLI
Ha npuémHuk. Ho B nwwbom cnyd4ae nepeceyYyeHWe CUrHanoe oT
TPEX CNYTHWKOB OQAHO3HAYHO ONPEefenseT MecTonoNoXeHue

O6beKT HAa OHOR W3 BYX TOHEK

Puc. 62. lea cnyTHWKa
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nonsaosaTtens Ha 3emne. Mokaxem aTo.

He couytuTe 3a Tpya, AOPOTrWE KONNeru, CHOBa BEPHYTLCA B
POAHYIO LUKONY ¥ BCNOMHUTE NPOCTYIO, HO O4EHbL Y NONYNAPHYIO
GopMyNy U3 KYpca aHanuTU4eckKoi reoOMeTpuiM, NOCPeacTBOM KO-
TOPOW BRIYWCNSETCA PACCTORHWE MEXay ABYMA ToYykamu. Mpume-
HUTENEHO K Halemy chy4ain ata GopMyna BLIpasMTCH Cheaylo-
LKWMEK COOTHOLUEHWAMIAL

Sa=v (Xu =XV +(Yu-Y.)+(Zu-2,). (102)
Se =V (Xy=Xa) +(Yu-Ya) +(Zu-Z,). (103)
(104)

3

8. = \r[xm "xc)] +{?!vl - Ye :'2 +{ZM _zc) .

He cocTaenseT ocobeix npobnem 1 aaTpyaHeHWIA pEWWTE Knac-
CHYECKYID CUCTEMY TPEX YPaBHEHMA C TPEeMA HEM3BECTHLIMM, On-
pefenve Npu 3ToM NPOCTPAHCTBEHHEIE KOOPAWHATE MECcTonono-
#eHus npuémHuka GPS B Tovke M.

OpHaxko aTo paneko He Bcé. BoanwkaeTt Bonpoc, a oTkyaa Ham
M3BECTHbI paccToanna S,, §;, S, OT NPHMEMHKMKa A0 CNYTHUKOB.

Bcé Gonee yem npocTo. Mpe 6bl HM ONpegensnock Paccros-
HUe, Nog 3emMnéil, Ha 3eMne WNn B KOCMOCE, CYTh OT 3TOrD He
MEHAETCA: OHO HAXOAMTCA KaK NpoM3BefeHne Kakoin-Hmbyak cko-
pOCTH M BpEMEHW. B HalWel BepcUM 3TO CKOPOCTL pacnpocTpaHe-
HWA PaOWOBONH U BpeMA NPOXOX/AEHWA PAAMOCUIHana ot CnyTHU-
kKa K NPUEMHMKY. B CNyTHMKOBOW HABUIraumMyu M3MepRIOTCA He KO-
OpAMHATE, KaK nonarawT HeKOTOPLIE NONL30BATENWM, a8 MMEHHO
BpEMS, BCE Xe OCTaNnkHLIE napameTpsl BeIYUCNAKTCA SNEKTPOH-
HBIMK W KOMMBIOTEPHLIMK YCTPORCTBAMKA. B cylWlHOCTW, B U3MEpe-
HUW BpEMEHK NPOXOXAEHWA PALMOCHMIHANE M 3aN0XeHa cama naen
GPS. PazymeeTcsl, Bpema A0MKHO M3MEPSTLCH A0CTATOYHO TON-
HO, ¥ noatomy GPS npegnonaraet cyneproYyHOe N3MEDPEHWE Bpe-
MEHW, OCHOBAHHOE HAa aTOMHOM CTaHgapTe YacToTel. B cooTteert-
CTBME C 8TWM, HA K&XKO0M M3 CNYTHUKOB YCTAHOBNEHO 4 KOMNNEK-
Ta aTOMHBIX YACOB, OTCYWTHIBAIOLLMX BPEMSA C HAHOCEKYHAHOR ToY-
HOCTBKD. HaHocekyHaa - ato 10 cekynabl, T.e. 0,000000001 cex.
WU MUNNUapaHas 4acTe cexkyHasl. TyT norpewHocTs 8 0,01 ce-
KYHOLI BHOCWT OWKMOKY B paccTosuue Bcero-Hascero B 3 000 km,
a NOrpeLlWwHoCcTk B O4HY HAHOCEKYHAY WCKaXaeT paccToaHue Ha 30
CM, YTO AnA reofesvyeckux uenei npocto Heponyctumo., Cro-
MMOCTbe DOPTOBLIX CNYTHUKOBLIX ATOMHbLIX YACOB YpE3BbIYAMHO
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popora w coctaenaet 100 000 ponnapos. NoaTomy yCTaHaBNMBATb
TakWe aTOMHbIE Yackl B KaX[0M NONL30BATENLCKOM NPMEMHUKE
FBNAETCA HEMNO3BONWTENLHOM POCKOLWBID M BRSO MW NPEACTaBNsA-
ETCA pauvoHaneHsiM v UenecoobpaaseiM. MNpr TakoMm noeopoTe
cobbITWIA YKMcno nons3oBaTenei npuémHukoe GPS ucuuchsnoce
Obl kpaiHe orpaHWyYeHHbIM KOHTMHIEHTOM, GaHKOBCKMIA CYET KO-
TOPbIX BEIPAXaETCA aCTPOHOMUYECKMMKU Undpammu. Mcxoas va aTo-
ro, npuémHuukn GPS obopyayloTca HEe aTOMHbIMK, 8 NPOCThIMM
KBapuesbiMK Yacamu. Ho npu aToM B OrpOMHOI CTEneHW yxya-
LaeTcH TOYHOCTL M3MepeHna BpeMeHK. HYTo xe genatk? Bein Haii-
AEH MPOCTOW W B TO Xe BPEMA OPWIMHANbHLIA BLIXO4 W3 3TOWM,
Kasanocb Obl, TYNMKOBOI cuTyaummn. CyTk €ro COCTOMT B TOM, 4TO
€CNW, KaK Mbl yXXe 3Haem, TPW TOYHbLIX 3MEPEHWS BpeMeHu (no
TPEM CNYTHUKAM) OAHO3HAYHO ONPEAENAT NONOKEHWE TOYKW B
TPEXMEPHOM NPOCTPaHCTEE, TO YETHIPE HETOYHLIX M3MEDPEHKA (No
YeTkipEM CRyTHMKAaM) NO3BONAKT MCKNYMTE OTHOCHTENEHOE CMe-
WEeHWe WKansl BpeMeHn npuéMHuka. Y7o e 370 34 CMELEHWe
WwKansl spemeHn? [eno B TOM, 4TO NPK U3MEPEHWWM BPEMEHW NpO-
XOXOEHWA paauocurHana nosgnserca npobnemMa TOYHOro BhIOE-
neHus MomMeHTa BpeMeHM, Korpa atoT CUrHan Belilen M3 CNYyTHW-
ka. Jnsa 3Toro cnyTHWKKM W NPUEMHUMKIM CUHXPOHWU3MPYIOT TaK, 4TO-
Obl OHM reHepUpPoBanK OAWH U TOT XEe KOJ TO4YHO B DAHO W TO Xe
epems. Kak xe ato pabotaet? [a He Tak yx W cnoxHo. CheayeT
CPaBHWUTL [BA KOAA: KO, NMPUHATLIA CO CNYTHMKE, U KOO, CreHepu-
POBaHHLIA NPUEMHMKOM. CABWUI OAHOTO KOAA OTHOCUTENBHO APY-
roro 1 BygeT COOTEETCTBOBATE BPEMEHU MNPOXOXOEHWS CUrHana
OT CNYTHWKA 00 NpMEMHMKE. Tenepk BO3BPaLAEMCH K HaLLMM CnyT-
HUKam, 4Tobbl pasobpaTteca, B 4EM NPeMMYLLIECTBO YeTLIPEX cnyT-
HWKOB Han Tpemda WM 4TO OHW YNy4lWawT B nnaHe M3MmepeHWua Bpe-
MeHW. Nockonbky paccToaHue ABnaeTCH PyHKUWeh N3MepeHHoro
BpEMEHWN, TO, NOBEPLTE, HUYETD HE Cry4uTCA, ecny GyaeM aane-
HOCTH OT NPUEMHMKOB A0 CNYTHUKOB BeIPaXaTk HE KWIOMeTpamu,
a cexyHaamu, B HepeansHOW CUTYaLUWMK, KOroa W CNYTHUKKW, W Npu-
EMHWKM CHADXeHb aTOMHBIMWA YaCaMu M NPOMEXYTOK BpEeMEeHM
W3MEPAETCH NPEAEntLHO TOYHO, HAM BNONHE XBaTUNO Dol NnpuémMa
pagwocurHdana ot TPEX CNyTHWKOB. HO B A2ACTBMTENEHOCTH Yack!
B NMPpUEMHMKAX He TAKWe COBEPLUEHHBLIE, KaK Ha cnyTHMKax. MNpen-
MONOXWM, 4TO Yackl B NPUEMHMKAX 3anasabliBaldT Ha OAHY CeKyH-
Ay. HTo xe npon3olgeT B 3TOM, MOXHO CKazaTk, KaTacTpoduyec-
Kol cuTyauun? He Boi3biBaeT COMHEHMs, 4To ownbka B oaHy ce-
KYHAY B nepepacyére Ha pacCTORHWE BLI3OBET B ero onpeaene-
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HUK rPOMaAHYIO NOrPELWHOCTE, W, CAMOE rNaBHoe, MecTononoxe-
HWe NpWEMHWKA, PABHO Kak W ero nons3osatens, Oygert onpege-
NeHo HenpaswnkHo. B reoMeTpMyYeckoil MHTEpnpeTaunM TpW OK-
PYXHOCTHW, Paguycel KOTOpLIX 00pasoeaHsl oWWBOYHBIMK PACCTO-
AHUAMK (MX HAZBIBAIOT "NCEBA0AANBHOCTAMK") A0 TPEX CNYTHW-
KOB, HE NEpPeCceKkyTCeH B 0aHoM ToYke. Ho oka3biBAaeTCs He BCE Tak
CTPaLWHO, U Npeackassisaemyio katactpody B onpegeneHun mec-
TONONOXEHWA MOXHO M36exaTh. Ha caMom nene, Korna Yyacel Npu-
EMHWKa 3anazsab6IBaT WK cnewar, T.e. HallK OKPYXHOCTH He ne-
PECEKAIOTCH B OAHOW TOYKE, TO KOMMNLIOTED, BMOHTUPOBAHHLIN B
3TOT NPUEMHMK, DUKCHUPYET 3TOT NpUckopbHeA dakT. Mporpamm-
Hoe ofecneqyeHue aToro KOMMLIOTEPa MO3BONAET BLISABATE, Ha-
CKOMNbKO OTCTAKT MW CNEewWar 4acke B NpuémHuke v BBECTHM (OT-
HATE WNKU NpWBaBuTe) B MBMEPEHHEIE "NceBaoaansHOCTH” (B OWK-
604YHO U3MEPEHHLIE WHTEPBANLI BpEMEHK) OAHY U Ty Xe nonpas-
ky. B Hawewm cny4ae, npwv 3anasfbiBaHK HACOE B NPUEMHUKE HA
OOHY CekyHay, HeoBXoAMMO BeIYECTE 3TY CexyHay (nonpaeky) or
Kaxnoro MaMepeHHoro BpeMeHi. Bellieo3HayeHHbln BCeCHNbHbIRA
KOMMNBLIOTEP, NO CYTW Aena, KOPPekTHUpYeT (MCNpaBnseT) BpeMs BO
BCEX WM3MEDEHWAX A0 TEX Nop, Noka He oOHAPYXWT, Y4TO Haww
OKDYXHOCTW nepecexyTcd B ogHoi Touke. OcTanock TONbKO pa-
ao0Bpathen, KakuMm o6pa3om KOMMNLIOTER ONPEAenAeT 3Ty TOYKY
nepece4yeHud. [na atoro cHoea obparvMca K aHanuTU4eCcKoWn reo-
merpuun. Mpeobpazyem nony4eHHsle Hamu dopmynel (102), (103)
w (104) c yuETOM NOKBNEHWA HA FTOPUIOHTE YETBEPTOro CNYTHWKAE,
He 3abbiBas NPW 3TOM, 4YTO PACCTOSHWME ONpepenseTcs Kak CKo-
pPOCTh, YMHOXEHHAA Ha Bpems. Torga Oyaem MMETh CNenylolwme
COOTHOLEHWRA:

Vit 2a)=v (X, ~X, ) +(Yu-Y,.) +(Z,-Z,), (105)
V(ty 2At)=v (X, =X, ) +(Yu-Ys ) +(Zu-2Zs)  (106)
V(te 2At) =+ (X, —Xo Y+ (Y Yo ¥ +(Z-Z.)s  (107)
V(ty £A) = (X =X Y + (Yo = Yo ) +(Zu-2,) . (108)

B npueegeHHelx ¢opmynax V - CKOpPOCTE pacnpocTpaHeHua
paguoBonH; t, - ownboyHoe spems (NCeBROAANBHOCTH) NPOXOX-
LEHWA CUTrHANa OT CNYTHUKA 0o NpuémHuka; At - nonpaexa 3a owu-
Go4HbIA OTCHET BpemeHy; (1, + At) - ucnpasneHHoe (To4HOe) Bpe-

156

[NIABA 8. TeouHDOPMAUNDHHBE M HABMMAUHOHHEE CHOTEME

M#A NpOXOXKAEHWS paguocurdana. Vi3aeecTHeIMY BENUYMHAMMK 30ECH
no-npexxemy Gyayr sensTecs koopawHate X, Y,, Z,, X, Yg, Z,,
Koo Yo Zos Xy Yo £, HETHIPEX paccMaTpuBaemMseix CriyTHUKOB M OLwmn-
Bo4yHOe BpemMs NPOXOXKAEHWSI CUrHana oT CNYTHWKOB A0 NPUEM-
Huka t,, 1, t., t,. HenasecTHeIE NapameTpbl NpeacTaBneHsl Koop-
AvHaTaMmn MecTononoxexus npueémiuka X, Y,,, Z, 1 nonpaskoi
At, KOTOpYIO Mbl BEOOUM B HENPABWNLHO W3MEDPEHHOE BpEeMd.
YpaeHeHua (105)-(108) npeacraensioT coboi anrebpanyeckyio
KNaccuky, Korna 4nucno ypasHeHui (y Hac ux YeTeipe) cosnagaeTt
C 44CMOM HEWM3BECTHbIX. Pellas aty CUCTEMY, B KOTOPYH BXOOAT
AaHHbIE, NOAYYEHHbLIE C YeThIPEX CNYTHWUKOE, Mbl HAXOOWM HEe TOMb-
KO KOOpAMHATLI MECTONONOXEHNA NPUEMHWKA (3TO MOXHO ObiNO
OnpeaenuTe M C NOMOLLLID TPEX CNYTHWKOB), 8 U TOYHOE BPEMS
NPOXOXOEHWHA paauMOCUIHana oT CryTHWKOB 00 NpUEMHUEKA, 4YTO
NO3SBONAET, B KOHEYHOM WTOre, Be3ownboYHO oOnNpeaennTs Ko-
OPAWHATLI OTLICKMBAEMOro MECTONOMNOXKEHWA.

HeobGxoAMMO y4MTbIBaTHL, 4TO, C OOHOW CTOPOHLI, KOOPAWHATbLI
Toukm M: X, Y,,, Z,, nony4yersl 8 WGS-84 cucteme oTcyéta B nps-
MOYronbHOW NPOCTPAHCTEBEHHOW (TPEXMEPHON) reoLEeHTPUYECKOR
(Havano oTc4ETa - UeHTP Semnun) CMCTEME KoopaAWHAT (CM. rnasy )
. Mpw atom X, Y - ocu annuncounaa nexar 8 9KBaToOpPHansHoi NNoc-
KOCTHM, @ OCb Z - NeXnT nepneHaukynapHo X, Y ocsaM 1 npoxoaut
4yepes reorpaduHeckuit ceeepHelil nonwc, C Apyrol CTOPOHLI, B
GPS-npakTuke nosuuus BCE TOW Xe TO4kM M nepecymTuisaeTcs B
ANNUNConAantHble KOOPAWHATE!, NapaMeTpaMn KOTOpPbIX ABNAINTCA
WMpoTa U AONroTa ¥, a Takke BbicoTa h. No Bonbwomy cuéTy,
Kak, BNpo4Yem, u Nno Manomy, KOOpPAWHATHI TOYEeK 3eMHOR NoBep:x-
HOCTW NPUYpO4EHBl K NPWHATOMY B OAHHOW CTpaHe NoKankHOMY
(pedepeHy) annunconay. Noatomy nporpammioe obecnedeHue
GPS-annapatypsl, B KOHE4YHOM WTOrE, NEPEBLIMMCIAET KOOPAWNHA-
Tkl B CUCTEME BCEMUPHON cuctemel WGS-84 B nnockne koopavHa-
Thl X, ¥ CUCTEMBI KOOPAWHAT AaHHOMO rocygapcTea. YTo xe kacaer-
CH 3nAMnNcoraansHoi BelCOTel i, NOMYYEHHOW M3 CNYTHUKOBBIX W3-
MEpeHWid, TO CNegyeT NOMHWUTE, YTO 3TO - BLICOTa TOYKW 3eMHOW
NOBEPXHOCTH, OTCYUTAHHOW NO NepneHguKyIspy oT NOBEPXHOCTH
annuncowaa, 3afgaHHoro B cucteme WGES-84. B 1o ke spemsa, B pe-
ansLHOW NPaKkTUKe BbICOThI, HA3LIBAEMLIE OPTOMETDHMYECKUMK, N3ME-
PAIOTCA NO OTBECHOM JIHMM OT reomda, T.e. OTHOCWUTENLHO CPEeHEro
ypoeHa mops. OTBECHAA NWHWA K reoway W NepnedHankynap K an-
nuncouay He coenagawoT. M3 puc. 2 (rnaea 1) NoHATHO, 4TO obWwe-
MNpUHATaN B reodesny u kaptorpadwvM opToOMETPUMYeCcKan BbICOTA
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MOXET DbiTh MONYYEHa KaK PasHOCTb Mexay 3nAuncouaanbHon
BLICOTOW W MNpPEBbLILIEHWEM reonaa Had 3NAUNCcCoMaoM (OHAYNAUM-
eii). He Baasasch B KOMMEHTAPKK, KOTOPLIE HE BXOAAT B HALL BBOA-
HBIA Kypc, OTMETUM TONBLKO, 4TO DOHAYNALMK paccYUTeIBAKOTCA NO
cneuvansHoi MeToaMKe NocpeacTeoM Moaenu reouaa. 3Has oH-
AYNALMK W NONYYEHHLIE, C MOMOLLLIO CAYTHUKOBLIX M3MEPEHWHA,
INNMNCOMAANBHBIE BbICOTHI, Be3 Tpyaa nepexoanm K Takum pof-
HEIM W MNPUBLIYHLIM ANA Hac, 0B03Ha4YeHHLIM Ha Beex Tonorpadm-
YeckWx KapTax OpTOMETPUYECKUM BRICOTAM.

[lo cux nNop, KONAern, Mbl rOBOPMAK 0 rnobanbHo#A cucTemMe no-
suumoHnposarua GPS & rmoGansHoM, T.e. BceoGbemniowem acnex-
Te. Celyac BEEOEM HEKYID NPOCTYI0 KNaccUgUKaUWID 3TOR cucTe-
Mbl, pasgenvs npuéMHukn GPS Ha HaBUrauMoHHLIE W reogesunyec-
kue. HaeurayuoHHsle NpUEMHMKH - 3TO YCTPOMCTREA, YCTaHasnueae-
Mble 8 aBTOMOBMNAX U MoBWUNbHLIX TenedoHax, Ha camonérax,
kopabnax, U NPOCTO NPUEMHUKM WHAMBWAYANLHOIO NONL30BAHWSA,
pasMmeléHHbie B pyke nonssosarend. B npuHuune, HaBurayuoH-
Hbie GPS npeaHasHadYeHsl He TO 4TOOLI ANg BLITOBOrO, &, CKaXeMm,
ONs NOBCEAHEBHOMD XO3RMCTBEHHONO WCMONL30BAHWA ANA Oonpe-
neneHud MecTOononoXxaeHa NHOWMBUOYYMA. HEHQHMED, C NOMOLULID
GPS-HaBuraTopa aeToOMOGUNNCT NEPEeMELLIAeTCH U3 U3BECTHON emy
TOUKKM A B HEM3BECTHYIO Touky B, TYPUCT TOYHO onpegenseT CBoé
MECTONONOXEHWE B ropax, a puibak He3owmnboyHO HaxoanT pey-
HYIO NPOTOKY, rAe B NPOLWNLIA pas y Hero Bbin yaayHelid nos., Ha-
BUrauMoHHBle NpMEMHUKK oBecne4vmealoT yocToR4YWMBOE onpepene-
HUE TEKYLUWX KOOPAWHAT C TOYHOCTLIO A0 AeCATKOB MeTpoB (1 0 m-
30 M) B TEMEHWE HECKONBKWX CEKYHM, OHKM NPOCTHI B SKCNNyaTauum
1 NOpTaTUBHLL. Takue NPUEMHMKM Heaoporne (CpeaHas CTOMMOCTb
WX He npeesiwaeT 100 ponnapoe) w NO3TOMY AOCTYNHBI ANA CPeA-
HECTATUCTUYECKOro NoKynaTens.

CumTald CBOWM JONrOM HANOMHWTL BaM, yBaKaemble fambl n
rocnona, YTo Mbl HaXxoOaMMCH He B TYPUCTCKOM noxone, He Ha pbl-
fanke, He 3a PyNéM LWWKAPHOro BHEAOPOXHWKa, a, 06pasHo Bbi-
paxasch, B reoleanyeckom npocTpaHcTee. W eweé nossonete,
KONNeru, eué pas akueHTUPOBaTk Balle BHUMaHWe Ha To, 4TO,
KHUry, KOTOPYIO Bkl 3aKaH4uBaeTe YNTATh, M3y4aTtk WnK, ECNK x0-
TUTE, WTYAMPOBATE, KPACHOH HUTLIO NPOHN3LIBAET MAEA CO3AaHnA
Tonorpadu4eckoi KapTsel. MMeHHo NoaTomy HeoBX0AUMO NPUHATE
K CBeAeHuI0, 4TO B reocaesudeckunx paborax GPS-uamepeHuammn
onNpenensioTcH KOOPAUHATLE U BLICOTHI CUTYAUWOHHBIX TOYEK Mec-
THOCTW ANS Uenei kaptTorpaduposaHua TeppruTopun. NOHATHO, 4TO
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34eCb HAC HW B KOBIH MEPE HE YCTPOAT HABWMIAUWOHHBIE NMPUEMHKN-
KW, KOTOPLIE ONPenensaioT KOOpOoMHAaTEl, B ny4luem cny4ae, c MeT-
POBOM TOYHOCTBLIO, W HAM, BEPOATHO, NOHAA0DATCA NPUEMHMKM,
no3sonsowme nNpovssoanTe Gonee TouHbie MamepeHus. Takue
MPUEMHWKW CYLLECTBYIOT, W MX NPUHATO HA3BIBATE reoge3HyecKm-
Mi. 3TW NPUEMHUKA UMEIOT Bonee CNOXHYI0 KOHCTPYKLMIO, HABO-
POYEHLI CUCTEMOR HENPOCTLIX PAAWOINEKTPOHHLIX YCTPOWCTE W
ueHa WX COCTABNAET yXe HEe COTHI A0NNAPOB, & ASCATKM ThiCAY
3eneHoBaThiX aMepUKaHCKMX Kyniop.

CYLLI,ECTB‘;-"ID’I’ ABa OCHOBHbIX pexuma onpegeneHWAa KoopawHaT
¢ ucnons3osaHnem GPS-annapartypbl: a0CoMOTHLIN ( @BTOHOMHBINA) 1
OTHOCHTENLHLIE. COBCEM HE XOYeTCR, KONNeru, BBOAWTL Bac B He-
npocTele TeopeTndeckrne aedpuw CNYTHWKOBOW M3MEPUTENLHOWR
METOOO0NOMMM, HO NO3HAKOMWTE C PEXUMAaMKW OSACTBMA NONL30BA-
TeNbLCKMX NPUEMHWKOE A NpocTo obasad. Noatomy nenaem rny6o-
KWIA BAOX, NPUBOAUM MO3rOBbIE W3BMNMHEI B paboyee COCTORAHWE
W Ha4YMHAEM BHMKaTE B CYTh CNYTHUKOBLIX M3MEPeHuid. B Heckonsk-
KO YNPOWEHHOM M3N0XEHWU TexHonorua abconinTHOro U OTHOCK-
TENLHOMD PEXUMOB M3MEPEHWH CBOAWTCA K YMCNY NYHKTOB (To4ek),
Han KOTOPLIMW YCTAHABNMBAKOTCA CNYTHUKOBLIE NPWEMHMKW, a2 3HAa-
YAT W K KONWYECTBY 3TUX NPUEMHMKOB. Ecnin aGconioTHBIA pexmum
npegnonaraeT UCNoNL30BaHWe OAHOr0 NYHKTa, Ha KOTOPOM Nome-
LUaeTea OfAnH NPUEMHUK, TO OTHOCUTENbHELIA PEXKUM Nogpasymesa-
T yXe NpUMeHEHWE HEeCKONbKMX CNYyTHUKOBBLIX HpHﬁMHHKGB. OawvH
W3 KOTOPLIX YCTAHABNWBAETCH HA FE0AB3UYECKOM NYHKTE C U3BECT-
HbIMK KoopauHaTtamu, Npexge yem pasobpatseos, Kak Nony4yanTcs
KOOpOWMHATE MECTONONOXKEHWA B 3TUX OBYX pexumax, HeobGxogu-
MO BBECTW [Ba HOBBIX TEPMUHA: KOLOBbLIA W a3ossiii cnocobsbl W3-
mepeHui. 4Yto Takoe kon? Bonee GRaro3ByYHbIMKW CMHOHMMaMKW
9TOro MOHATWA ABNAIOTCA CNOBA: NPaBMNO, agpec unk wudp. B Ha-
wem cnydae nop koaom Mot Gyoem NoHUMaTs CRYTHWKOBLIA GUr-
Han, B KOTOPOM 3awndpoBaHo MecTONONOXeHWe ChyTHWKa, T.e.
KOOpAWHAaTE! ero Haxoxaedws. Mo cyTu gena, aTo Aaxe He Koopau-
HaTkl, 8 PACCTOAHWE OT CNYTHWKA A0 NPUEMHUMKA, 4 ellié ToyHee,
BpemMsa NpoXoX4eHMa 3TOro CUrHana ot TOro e ChyTHMKa 00 aH-
TEHHBI NONL30BATENA. Ha NnpakTUke 370 BLIrMAAWT cnegyowmm ob-
pasoM: KOOOBBIM CUrHaN COQERXUT NepeaBacmMylo Kaxasle WecTk
CEeKYHA, TaK Ha3slBaemyio, BDeMEHHYIO METKY. HasblBaeTca OHa Bpe-
MEHHOI NOTOMY, 4TO Ha 3TOW METKE NOANWCAHO BEPEMA, KOraa Cur-
Han NoKWaaeT cnyTHMK. MPUEMHUK, B CBOIO OMEpeasb, BOCNPUHMMA-
ET NocnaHHblil CUrHan, pacno3Haeas CNyTHUK, CYMTLIBAET BpEMEH-
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HYID MEeTKy W, Takum 0Dpazom, onpenenseT Bpems NPoxoxaeHus
CWrHana oT CNyTHWKA A0 NpUEMHKMKA. YTO NPOMUCXOOWUT JanbLue, yxe
W3BECTHO: N0 U3MEPEHHOMY BPEMEHW KOMNbIOTEPHOE YCTPOWCTBO
BLIYWCNAET PACCTORAHWA 00 CNYTHWKOR, @ HA MX OCHOBE - KOOpAWHa-
TLl Onpegensemoi Toukw. K coxaneHuo, Korga kogoBslii paguo-
CWMHan NPoXoanT Yepes MoHochepy (CNoi FapaxeHHsbIX 4YacTvl, Ha
BoicoTe o1 120 po 200 km), a 3aTem 4epes aTtmocdepy, KoTopas
GhOopMUPYET BCE KNUMATWUYECKWME U3MEHEHKA, OH NOAYYaeT IHAYK-
TEMLHLIE UCKaXeHWa. 3TU ManonpuATHLIE GakTopsl BHOCAT NorpeLu-
HOCTH B M3MEDEHHOE BPEMSA, M, KAK CnedcTere, KOOpAWHaThI Mec-
TONOAOKEHWSA ONPEOenaAloTCes C TOYHOCTLHD ASCATKOB MeTpoe. Ha
OCHOB2HWKY BbILLWEW3N0DXeHHOro I'IDjJLIE-'{}KHéM. 4YTO MMEHHO KOOO-
B4 cnoco6 npuéma CNYTHWMKOBOrO CUrHana AsnaeTcs NPUHLMNN-
anbHOW U HEOTLEMNEMOKN YacTeio abconoTHoroe pexuma GPS-uz-
MEPEHWIA, KOTOPBIA MCMNONL3YETCH B HABMTALUMOHHLIX NPUEMHUKAX,
M NMo3aToMy TOYHOCTbH OMNMPEeAensemMoro MecTOnoNOKEHMA OTHOCK-
TENLHO HEBLICOKA, XOTHA, C APYroi CTOPOHLI, BNONHE Npuemnema
Onsi MOCTABNEHHbIX Lenei.

PeweHue reogesnyecknx aanay TpebyeT aHaduTensHo Gonee
BLICOKWX TOYHOCTEM ONPEASneHUA KDOPAWHAT MECTONONOXKEHWS.
Ans nony4eHwna caHTUMETPOEBOM 1 faxe, B ONpeaenéHHLIX cny4a-
A%, MANNMMETPOBOA TOYHOCTW Ha NOMOLLL NPUXOANT (Pas3oBbIi
crnocof, KOTOpPLIA NonyYun ewé HaseaHue cnocoba BbICOKOTOH-
HbIX M3amepenuin. Cnoeo dasa accoumMpyeTcs C NOHATUAMK: MO-
MEHT, Bpemsa unu nonoca. NpumeHuTensHo k GPS gasy koneba-
HMA CIYTHMKOBOIO CMIHAMNE MOXHO PacCMaTpUBAaTE Kak BENUYUHY,
MOXHO CKa3aTk, NONOCY, KOTOPas NOKasbiBAeT, Kakad YacTb Kone-
HaHna NpoLUNa ¢ HaYana Nnpouecca, 7.6. € MOMEHTA MCX0Aa CUrHa-
na ot cnyTHWKa. MamepaeMoidl BeNMYMHOW 30ECk ABNABTCA MIHO-
BEHHAR pa3HoOCTk a3 Mexay CUrHanom CryTHWKE W CUrHanom
reHeparopa npuémHKKa, T.e., Mo CyTW Aena, U3MepaeTes He CTOMNLKO
BpemM# PacnpocTPaHeHWs CUrHana, CKONLKO, Ha camMoMm Aene, coBur
a3 konebaHwit Hecyl el 4YacToThl, W3Ny4YaemMoil CNYyTHUKOM 33
ATO BPeMHA. PasHOCTHEINA (hazoekiid cnocob namMepeHns CnyTHUKO-
BOrO CUrHANA NPMYPOYEH MMEHHO K OTHOCHUTENBHOMY PEXUMY, NOA
KOTOpPLIM MOHWMAETCA ONpefefeHne MecTONONOXEeHWA O4HOro
(HEWM3BECTHOrO) NYHKTA OTHOCWUTENEHO OpYroro (M3BecTHOrQ) ne-
XDAHOro NyHKTa. B CylHoCTH, Ha2BaHH bl OTHOCUTENBHBIN PEXUM,
NpennonarawnlWi OOHOBRPEMEHHYIO YCTAHOBKY ABYX NPUEMHWUKOB
Ha aTMX NyHKTax, GasmpyeTcs Ha ynomaHyTom dazosom cnocobe,
KOTOPbIA NO3BONAET, B KOHEYHOM WTOrE, NOMNYYUTe C TOYHOCTLIO
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He MeHee 1 CM pasHoOCTkL koopauHaT 6asoBOro BeKTopa, Hanpas-
NEHHOro 0Tpe3aka Mexay WMCXOAHLIM U HEMZBECTHLIM NYHKTOM.
MOHATHO, 4TO NO NOAYYEHHOMY NPUPALLEHWIO KOOPAWHAT KOMMb-
IOTEp Nerko onpenenuT KOOpAWHaTLI HEW3BECTHOMO NyHkTa. B npo-
TUBOBEC CKa3aHHOMY, TOMHOCTL KOOPAMHAT NPU KO4OBOM cnocobe,
fnmpuﬁ cocTaenaer ocHoBy abCcoMoTHOro pexuma paboTsl Npu-
EMHWKa, B Ny4wem Cny4ae MOXET COCTABNATbL HECKONLKO MeT-
POB. HTOGb! OKOH4YATENLHO HE 3anyTaTLCs B NPUBEAEHHON TePMU-
HOMOTMK, HACTOATENBLHO PEKOMEHOYETCH 3aN0OMHUTL ABa CReayio-
WX MHeMoHuWYeckux Tpadapera: abCcoONOTHBIA pexuMm - Koao-
Bblii CNOCOG - HABUrauMA U OTHOCUTENbHLIA PexXum - GasoBbii
cnocob - reogeana.

TyT HEOOXOAMMO KOCHYTLCS TEPMUHONOMAW W BBECTM ellé asa
HOBBIX Onpefenexna. [eno 8 TOM, 4TO B OTHOCUTENILHOM PEXUME
NO3UUUOHUPOBAHWA Pasnu4aloT ABa METOAA CNYTHUKOBLIX M3Me-
PEHMIA: CTATUYECKMA U KNHEMaTUYeckuin. CYLLHOCTbL 3TUX METOOO0B
CTaHeT NOHATHOW, ECNU NEPEEECTH CMBICN 3TWUX CNOB C rPEYEcKo-
ro fA3biKa: CTaTMka o3HavYaeT "HenoABUXHBLIR", a KMHeMaThka, Ha-
o6oporT, - "aBuxyLMACA". B aToM, COBCTBEHHO, M 3aKMIOY4aeTCA
NPUHUKMN M3MEPEHWIA B COOTBETCTBMM C 3TUMKM MeTozamu. Ecnm
Npu CTaTUYECKUX MIMEPEHNIX YHACTBYIOLUWE B CEAHCE NPUEMHMW-
K HEXOOATCA B HEMOABWXHOM COCTOAHWK, TO NPV KMHEMaTHYec-
KUX M3MepeHnax OAvH 13 npuémuukos (referenc-npuémHmk) no-
CTOSHHO HaxoauTCa Ha MCXOAHOM (U3BECTHOM) NYHKTE, a BTOPO
(rover-npueémHmMK) - HaXOAUTCA B OBUXEHUW, T.€. NepeMeLlaeTcs
C OOHOro HEeW3BECTHOrO NYHKTa Ha Apyroi. Ctatnyeckwii metog,
W3MepeHUil NPUMEHABTCH B MEO/IE3MM B OCHOBHOM NPKU Wamepe-
HUSX, TPEBYIOLNX BLICOKOW TOYHOCTM NONyYeHus KoopauHar. Mpu
3TOM MCNONL3YIOTCA TOYHLIE TEO4E3NYECKHUE NPUEMHWUKN, a CaMK
M3MEPEHNA BbINONHAIOTCH HA WCXOAHOM W ONPefensieMbix nyHK-
Tax ¢asosbiM cnocobom (no ¢ase Hecylueid YacToTsl CNYTHWKO-
BOro curHana). B crtatnyeckux onpeneneHuax Moryt Mcnonbao-
BATLCH HECKO/BKO W3BECTHLIX (Ba30BkIx) NyHKTOB. Hanpumep, npu
HanM4yumn YeTeipéx npuémuukos GPS, nBa U3 HUX YCTAHABNUBAIOT-
CH Ha ABYX reoAe3nvyeckux NyHKTax, KOopAWHaThl KOTOPLIX M3Bec-
THbI C BLICOKOW CTENEHbLIO TOYHOCTK, @ OCTaBLWKMECH ABA NPUEMHM-
Ka - Ha onpefensemebiX (HEM3BECTHbIX) NyHKTax. MamepeHus Ha
Gasosbix U ONpeaenaemMsIX NYHKTaX AONXKHL! BEINONHATLECH B OAHO
W TO Xe Bpems, Gam Npouecc u3MepeHuii B 3aBUCMMOCTI OT Tpe-
Gyemoii TOYHOCTU 3aHUMaET HECKONLKO 4acoe. Mpu aTom Npuém-
HWKW, KOTOPbIE TWATENLHO LEHTPUPYIOTCH HAL TOMKOW, KOOpAWHA-
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Tbl KOTOPOW OHW ONPEAeNsAT, NPUHUMAIOT CUTHANLI OT MATH U
Bonee cnyTHUKOB. MamepeHus NPOM3BOAAT B HECKOTBKO NPUEMOB
1 NPOAOMXKAIOTCA [0 TEX NOP, NOKa YACN0 CNYTHWUKOB 1 reoMeTpUA
MX PACNONOXEHUs (3TU XapakTepuCTUKK NPOCMaTpUBalOTCs reo-
Ae3MCTOM Ha aucnnee npuémuuka) He obecneyar Tpebyemylo
TOYHOCTbL NO3MLVOHUPOBAHUA. B CBOIO O4epeab, KHHeMaTUyecknii
MeTod NO3BONAET NOAYYaThL KOOPAWHATL TOYEK B KOPOTKWE npo-
MEXYTKM BpemeHu. Mpu aTOM BHa4Yane cratv4eckum MeTtoioM
ONpeaensioT KOOPAWHATE NepsBoil Touku. Takum obpa3som, npo-
MCXOAWT NPUBA3KA NOABUXHOro npuémHuka k GasosoMmy: 3TOT
NPOLECC Ha3bIBAETCA MHULMaNn3aymuen. 3aTem, He npepslsas n3-
MEPEeHWi, NepeaBuKHON NPUEMHWK YCTaHaBNWBAKT NOOYEPERHO
Ha BTOPYIO, TPETbIO, YeTBEPTYIO U T.4. TOYKW, KOOPAWHATHI KOTO-
PbiX XOTAT OnpeijennTh.

Y106kl He 3anyTaTeca B Aebpax cnosoobpasosaHuii (MeToasl,
cnocobbl, PEXWUMbI) W NYYLIE NOHATE TEXHONOrMIO OTHOCUTENbHO-
ro pexwma No3NUMOHWPOBAHUA, PACCMOTPUM, Tak HasblBaeMbIi
(onsaTk HE MOy 060WTUCH 6e3 HOBOrO TepMUHA), AU PepeHLn-
aneHeii pernaMmeHT uamepeHunii nocpeacteom GPS, koTopsii Npu-
YPO4YEH Kak K CTaTUYECKOMY, TaKk U K KWHEMaTHWYECKOMY METOOAM
CNYTHWKOBbIX U3MEPEHWUNA,

Kakum o6pasom peanuayloTca Ha npakTuke auddepeHumnans-
HblE M3MEPEHUA, HAM NOMoxeT pasobpaTbes puc. 64. Ha HEM nopa
wHoekcamu 1, 2, 3, 4 nsobpaxeHsl CNYTHWKKW, 5 - Te0ae3NYECKUIA
(6a30BbI) NYHKT C M3BECTHLIMKU KOOPAWHATAMMK, HA KOTOPOM YG-
TAHABNWUBAETCA KOHTPONBHLIA NPUEMHUK, 6 - NEPEeHOCHOR NPUEM-

Puc. 64. QuddepeHuyansibie HSMEPEHKUA
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HWK NonNb30BaTens (B Hawem cny4ae, regaesncTa, KoTopbii ne-
pPeMeLwaeT ero 0T O4HOrQ HeM3BeCTHOrD NYHKTa K gpyromy), 7 -
KaHan ceasn. Kak xe npoucxoaur npouecc uamepeHuin? Mo cytn
Aena, "yMHbLIR" KOMNLIOTEeP KOHTPONLHOro NPWEMHWKA B NyHKTE 5
CpaBHWBAET KOOPOWHATHI, NONYYEHHLIE N0 W3MEPEHUAM CO CNyT-
HUKOB 1, 2, 3, 4, C U3BECTHLIMW KOOPAWHATAMW 3TOMD Xe MCX04-
HOro nyHkTa 5. Mo pesyneTartam CpaBHEeHWA KOOPAWHAT KOHT-
PONBHBLIA NPUEMHUK GOPMUPYET NOMNPABKKM, KOTOPLIE NO KaHany
CBA3W 7 nonapawT B NepeaBixHON NPUEMHWK, HaxoOswWKWncs, B
NAHHOM cnyvae, B nyHkTe 6, KOOpAWHATHE KOTOPOro ONpeaensioT-
CH YXe C y4ETOoM 3TUX nonpasok. MNoYyemy naMmepeHna Ha3blBaT-
ca anpdepeHumansHeiMn? Kak 3aBecTHo, B nepesocae ¢ naTuHe-
koro cnoeo differentia o3HavyaeT He 4YTO WHOE, Kak pas3HocTL. Ha
camom Aene, MMEHHO PasHOCTM U3MEPEHHLIX PACCTOAHWIA 00 GNyT-
HWUKOB C PacCTOAHWAMK, BbIYMCNEHHBIX N0 M3BECTHBLIM KOOpauHa-
Tam CNyTHWKOB M MCXOOQHOr0 NyHKTa 5, n 06pa30BLIBAIOT YKa3aH-
HYIO BbILUE MOAPaBKy, KOTOPYIO Mbl U Ha3kIBaeM gugdepeHumans-
Hoi. Tovemy xe guddepeHunansHblid pernamMeHT CnyTHUKOBLIX
W3MEDEHWA NONY4YMN CTONL WWPOKOE pacnpocTpadHeHwe? Ma no-
TOMY, 4TQ, K NPUMERY, NPW recaesny4ecknx padboTax MHXEeHepHo-
ro HasHa4eHwWs, PacCTOAHKUA MeXay NyHKTamK 5 M 6 Hebonbwue
W, K8k Npaswno, He NPeBbLIWAaloT OAHOro KuioMmeTpa. He BuiabiBa-
€T COMHEHWA, 4TO 3TO PAcCTOsHWE 5—B6 HWYTOXHO Mano no cpas-
HEHWIO C PAcCTOAHUAMW OT NYHKTOE 5 W 6 A0, HANPUMED, CNYTHWKE
3 (puc. 63), kotopelie coctaenaoT Bonee 20 000 km. OueBwaHO,
4TO NpM hakTU4ECKOM PaBEHCTEE paccTosHnil 3—-5 n 3-6, norpeLu-
HOCTW (OHW MOryT GbiTb 3HAYMTENBHLIMKM) MX M3MepeHuit ByayT
NpakTU4ecKM oAWHaKoBLl. B COOTBETCTEBMW C BbILEW3NOXKEHHbBIM
npw BelYKCHeHnn audpepeHuMancHOR NONpPaBkK KakKk pasHoCTH
PAcCTOAHWIA, PA3HOCTW NOrPELUHOCTER, BXOASRLUWE B 3TU PACCTON-
Hwud, OyayT pasHel Hynio, Takum obpasom, audgepeHunansHbie
M3mepeHus DyaoyT ceoBoAHsl, NO KPARHER Mepe, OT CUCTeMaTK-
yeckux ownbok, CONPOBOXAADWMX 3TU M3MepeHus. MMeHHO B
3TOM COCTOWT CYLWHOCTE W QOCTOMHCTEO AuddepeHuMansHoro
pEernaMeHTa cnyTHUKOBLIX M3MEDEHWIA.

BepHEMCH K yxe yNnomaHyTOMY KuHeMaTuyeckomy metoay GPS-
namepeHuit. 06paTMmM BHUMaHWE, 4TO BCE PACCMOTPEHHBIE 1,0 CUX
nop MeToOMKW CNYTHWKOBBIX W3MEPEeHMA npeanonaranu ux no-
ctobpaboTky. MpucTagka "noct” o3Ha4vaeT, 4YTO BHIYMCNAEHWE KO-
OpAMHaT onpesenfembiX NYHKTOB OCYLLECTBASETCH yXE nocne
NPOW3BOACTEA M3MEPEHWA B KaMepanbHeiX (OGUCHBIX) YCNOBUAX,
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Ceiivyac k cnosy "kmHemaTtuka" nobaevm BoipaxeHwe "peansHoe
Bpema” WNKW, Kak roeOpAaT COBpPeMeHHubie "to3eps!” (koMneloTep-
Hble NMONL30BATENW) "OHNAMH". 3TO NO3BONUT NO3HAKOMMWTLCH C
ellé oOHOW CNYTHWKOBOW TEXHONOrMel, KOTopas NpenocTasuT
BO3MOXHOCTE MNONYYWUTE KOOpDOWHATLI anEﬂEHREM!}ﬁ TOYKKM Ha
AMcnnee NpUEMHWKA NPSMO B MNone, HanpuMmep, Yepes nAaTb ce-
KYHO nocne Ha4ana H3MepeHns C TOYHOCTLIO B HECKONBKO CaHTw-
MeTpoB. COBOKYNHOCTE NPUEMOE W METOOOB MOAYYEHWA TO4YHbLIX
KOOPAMHAT, ONpeaensiowmx 3Ty TexHonoruio, Hassieaetca RTK
{Real Time Kinematic), 4To B AOCNOBHOM Nepeeoge o3dHavaer,
kak yxe Bbino cxasaHo, "KMHemMaTuka B peansHom Bpemenu”. B
NPakTUYEeCKOR peanusauvm NPpUHUMN U3MEPEHWA NOCPEeACTBOM
RTK nocratoqHo npoct (pue. B5).

OpuH 13 NnpuémHukos (referenc) yctaHaenveaeTcd Ha TOYKE ©
W3BECTHLIMI KOOPAWHATAMMK. Takad To4Yka HasweaeTcs Ha3oBoid
ctaHuweit. JansHelwmnil NPoOUECC NPOUCX0OMT B COOTBETCTBUKM C
paHee onWcaHHLIM AuddepeHunansHbiM pernaMeHToM CnyTHW-
KOBLIX W3MepeHuit: 6as3oBblil NPpUEMHWK NEPeaaéT nonpaskn B
KOOPAMHATLI, ONpeaenfemMslie nepeseuxHeiM (MOBUNLHBIM) NPK-
EMHUKOM (rover) B MBMEPABMLIX TOYKaX MECTHOCTH, NOCPEACTBOM
CPEeACTE CBASK, B 4ACTHOCTW paguomoaema unmn mobunsHoro (co-
Tosoro) TenedoHa. Cneayet NPMHATE K CBEAEHMIO, YTO 3a4acTylo
TOYKW C M3BECTHLIMKW KODPAWHATAMKW MOrYT PacnonaraTeCs Ha 3Ha-
YUTENLHOM PacCTOAHMKM OT M3MEPAEMBIX TOUYEK, a C YBENUYEHWEM
paccTosHua Mexay referenc u rover, TO4HOCTL U3MEPEHWIA CyuLle-
CTBEHHO CHuxaeTca. Bullle ropopunock o TOM, 4TO anddepeH-
uuankeHele M3aMepeHa No380NAKT CKOMMNEHCUPOBATE MNK, NO Kpaﬁ-
Heil Mepe, CBECTHU K MUHUMYMY NOTrPeLlHOCTH, KOTOPLIE BXOAAT B
uaMmepeHus, noctynaiowmwe 8 6a30BbI M NEPEABUAKHON NPUEM-

fasosan m",“’f” |
CBA3b

¢ -

Puc. 65. Mpuiumn padotel RTK
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HWUKW. 3TO NPOMCXOAWT, OOAHAKO, TONLKO NP ycnosum Ganskoro
PacnonoXeHWa TOYEK, B KOTOPLIX HaxXOQAATCH 3TU NPUEMHUKK, C
TOYKW 3PEHUA SKOHOMWKM (DUMHAHCOBLIX CPEACTE CErofHA Ha BOO-
PYXEHWUM NPAKTUKYIOLWEro reoqes3ncra HaxoanaTes He aea npuém-
Huka (referenc v rover), a onuH. CoBpEMEHHas KOHLUENUWs cnyT-
HUKOBEIX M3MEPEHWIA, BLINONHAEMbIX B PeanbHoM BPEeMEeHMW, no-
3BONAET ATO CAenaTh. 372 KOHUENUWS npeanonaraeT npu npous-
soacTee RTK-uamepeHnii NCNONbL30BaTL CETL NOCTORHHLIX (Hazo-
BbIX) cTaHumii GPS. Y70 e npeacTtasnaet coboi NOCTOAHHO Aei-
CTBYOLWAA cTaHuMa? KoHe4yHo Xe, 3T0 He CTONb Xe MaccuBHOe
COOpYyXeHWe, Kak XenesHoAopoxHas, asTobycHaa mnu anekTpo-
cTaHumA. Ha camom pene, NOCTOSHHAA CTaHUMA 3aHUMAaEeT NNoLaas
He Donee oAHOro KBaApaTHOro MeTpa W npeacrasnser coboi
KECTKO 3aKPENNEHHYIO CNYTHUKOBYIO AHTEHHY W NPUEMHMWK, KOTO-
PbI NOCPEACTBOM CNYTHUKOB HENPEpPLIBHO ONpeaenseT CBOW Ko-
opAvHaTel. Heckonbko oAHOBPEMEHHO paBoTaolmX NOCTOSHHBIX
CTaHUMIA NPaKTUYECKN EXECEKYHOHO W, PASYMEETCSH, KPYrNOCYTOYHO
onpeaensinT CBOE NOMOXeHWe 0aHa OTHOCUTENLHO APYroi u 06-
pasyiT ceoe0bpasHyio BMPTYyaneHy ceTb. Boce nocrosiHHbe
CTaHUUK, BXOASLIME B ITY CeTb, H@30CTAaHOBOYHO TPAHCAUPYIOT
curHansl (M3MepeHus), Nosy4YeHHble OT Kaxaoro M3 CryTHWUKOB,
Ha LeHTPanbHbli NYHKT ynpaeneHus, Ha3biBaemslil CepeepoM (puc.
66). OrpoMHbIiA NOTOK CNYTHUKOBON MHAOPMALMK, NMPUHATLIR cep-
BEPOM OT 6a30BLIX CTAHLWMIA, TLATENLHO aHANU3WPYETCA, NoaBep-
raeTcs coemecTtHoi oBpaboTke W NO3BONSET OUEHUTL Ka4yecTBo
M3MEPEHMIA.

B cyuwHocTu, npuHumMn paboTel NOCTOAHHLIX (Bazossix) cTaH-
UMA 3aKnioyaeTca B BO3MOXHOCTW MX YrIpaBneHus 13 enuMHOro

RTK nonpassu

:j Buaxecan conanipnin

Cepacp ¢ npospiimsin
Earocas CITHITER ﬂﬁﬂ'ﬂ PREHR e

Puc. 66. Nocroaumsie (Gazorsie) cTanymm
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Bbl4WCNMTENLHOro ueHTpa. MnaeHwiM akTopom 3AeCk ABNAETCA
NOKPLITUE 3HAYUTENBHOW TEPPHUTOPWK KOPPEKTUDYIOLW e MHpOopMa-
yuesd, HeoBXoAMMOW ANg TOYHOrD ONpeaensHus KOopAuHaT on-
penenfemMslx NMyHKTOB renfe3u4ecKoil CETU MNKW CUTYAUWUOHHBIX W
pencedHbix TONEK ANA kapTorpadupoBaHUa MECTHOCTUA B peank-
HOM BpemeHu. CMbICH 3TOW KOPPEeKUWKW 3aKNio4YaeTcs B TOM, H4TO
rover-npuémMHMK, YCTAHOBNEHHLIA Ha TOYKE, KOOPAMHATLI KOTOPOWH
HeoOXoAuMOo ONpenenvTs, NePeaaeT Ha Cepeep AaHHLIe 0 CBOEM
MECTONONOXEHWKM Ha OCHOBE NMONy4YeHHbBIX MM BI'I}!'THHKOB'I:IX CKHr-
Hanog. CepBep B CBOK O4EpEb NOCPEACTEOM COOTBETCTBYIOLLE-
ro NnporpamMmHoro obecneyeHus aBTOMaTUHECKW Nepexknioyaer
rover-npuémMHuK Ha Bnuxkaiwyio Kk Hemy DasoByio CTaHUMID Ans
MPUEMA NONPABOK B KOOPAWHATLI, KOTOPLIE 3TOT NPUEMHWK paHee
Nony4Yun Ha OCHOBE M3MEPEHHLIX AansHOCTER A0 cnyTHWKOB. CeAsb
rover-npUeémMHMKa ¢ CepBEPOM OCYLUECTBNAETCA C NOMOLLBID pa-
avomogema, MobunsHoW TenedoHHOW CBA3WM MNK MHTepHeTa. Ans
NONY4YEHWA KOOPAWHAT ONpEefenseMbiXx TOYeK C TOYHOCThI0 2-3
cM HeoBxo[MmMo, 4ToBbl paccToAHWE Mexay Da30BLIMK CTaHLUMS -
MW He npeBeiwano 70 kM, a paccTosHue mexay 6asosol cTaHum-
i 1 onpegensemMoil TOYKOR, Ha KOTOPOR YCTaHOBNEH rOVer-npuv-
eMHWK, cocTaenano medHee 10 kM. B saknoyeHwe OTMETUM, 4TO
BO BCEM MWpE 33 NONYYEHHLI CEepPBWC, 32 OKA3aHHBLIE YCNyrW
NPWUHATO NNaTuTe, B Hawem cnydae yonyroi cH4uTaeTca npenoc-
TaBneHue NoNb30BaTeNniD (rec4e3ncTy) BO3SMOXKHOCTH NPaKkTu4Yec-
KW MIHOBEHHO NONYYWTE HA rover-npuéMHmnKe ToYHbIe KoopAKuHa-
Thl MHTEPECYIOLWENR ero TOMKKM, HE BKNafAbBas cpeacTea ons no-
kynku obopynoeaHwa ans cobecTeeHHon 6a30B0R cTaHUMM,

MTak, B 3aKNIOYMTENBHOW rNaee getansHo pazobpada koHuen-
UMA W NpUHUMNGE PYHELWOHMPOBaHWS reorpadguyeckoil nHdop-
MaLKWOHHOW cucTemel (GIS) u rnoGansHoM NO3MUMOHHON CUCTEMBI
(GPS). Cneayer NoA4epkHyTh, 4TO coBpemerHble GPS-TexHono-
rin NPeaocTaBuIM reoaesncTam BO3MOXHOCTE OCYLLECTENATE Kap-
TorpaupoBaHve TEPPUTOPUKA HOBLIMKW, (hEHTACTUYECKMMKM METO-
namu. OaHum n3 Takux 3ddekTUBHLIX METOA0B SBAAETCA CNYT-
HWKOBAA KMHEMAaTW4Yeckas Tonorpaduyeckan CbEMKa B pexume
peancHoro spemenun RTK. MNpown3owno HEBEPOATHOS!: B peaynb-
TaTe NPOW3BOLACTEA TAKOW CLEMKWM NOABMNACE BOSMOXHOCTb NPA-
MO B MONEBLIX YCNOBWAX C TOYHOCTLID B HECKONLKO CAHTUMETPOB
nony4ark KOOPOWHAaTEl U BLICOTE TOYE2K MECTHOCTH, KOTOpHIE MBI,
B KOHEYHOM WTOrE, XOTUM NOKa3aTk Ha kapre. EWe coBcem He-
[AaBHO NPW CO30AHWKM ONOPHLIX FBOOE3WYECKMX CETE CTPoWnK
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BLICOKWE COOPYXEHWA (CUrHANLI M NMPAMKWAK) G LEnbio co30aHus
BUOAMMOCTA MEXAY WM3MEPAEMbIMM MYHKTAMKU, 4TODRI, B KOHUE-
KOHLOB, N0 O0BONBHO HENPOCTOA NporpaMmMe NPOU3BECT UaMe-
peHusi. 3aTpaThl HA NOCTPOWKY 3TUX NYHKTOB HAMHOrO NpPes.Illa-
N CTOMMOCTE CamMux namepernii. Tonorpadguyeckas chEMKa, KO-
TOpas NPOW3BOAMAACKE C YKA3aHHbLIX BLILLE MYHKTOB reoaesuyec-
KOF ONopel, Takxe npegycMarpusana BMAMMOCTE MexAy 3TUMK
MYHKTaMK 1 TOYKOW CUTYaLWKM, B KOTOPOW NOMELAaNnUCL Perka win
OTPaXaTenL, M Ha KOTOPbBIE HABOAWNACKE 3pUTENbLHaa Tpyba Teoao-
nnTa \UNKu INeKTROHHOro TaxeoMeTpa. C nosgneduem CNYTHWKO-
BblX TEXHONOrWA KPONOTAWBLIA NPOLECC CO3OaHus NPAMOIA BUaM-
MOCTW MeXay W3MepsembiMi TOYKaMKW COBCeM He obAzaTteneH.
Camo coboil pasymeercs, 4TO kaHyn B JIeTy W CROXHbIA, 04€Hb
TRPYAOEMKWIA NPOLIECC aCTPOHOMMWYECKUX ONpeaeneHnii. A 3adem,
Korpa e HecpaeHeHHo Gonee kopoTkoe Bpems nocpeacrsom GPS-
M3MEepPeHWn MOXHO NONYYMTb TE XEe Camble acTPOHOMUYEeckue
WWpoTY, AOAroTY 1 asumyT. MeToabl cnyTHWKOBOW reocgesmnu no-
3B8ONWNKM B NPEOeNbHO CXAThIE CPOKW BLINONHATE CYNepTo4YHbIe
M3MEepPeHWUs W, KaK CneacTeve aToro, NPOU3B0AMTENBHOCTE M3Me-
PEHWH NOBLICUNACHE KAK MUHWUMYM Ha NOPSAOoK, T.€. B 4EeCATL pas n
NPUMEPHO Ha Takoi Xe NoOpPRA0K CHU3MNACh TPYAOEMKOCTEL pabor.

-

Puc. 67. Tonorpadwuyeckan RTK-csémia
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Beab ans npowssoactsa RTK-CHEMKM, BLINONHAEMOR B peans-
HOM BPEMEHM, AOCTATOYHO YCTAHOBWTL, KaK YKe OTMEe4anocs, rover-
NPUEMHWUK C PAAMOMOOEMOM HA CLEMOYHYIO TOYKY (puc. 67) n B
TeyeHWe HEeCKONbKWX CeKkyHA NoNy4YWTe HA KOHTPONnepe CryTHW-
KoBOro NpUbopa TOYHBIE KOOPAWHATE ITOW TOYKK.

KoHe4Ho, He Bceraa npouecc CnyTHWKOBLIX M3MepeHuid npo-
X0AWT naeansHo. MiHorga B nonoce npywéma CnyTHUKOBbLIX CUrHa-
NOB HET HeoBXOAUMOro KONWHECTBa CMNYTHWKOB, NOPOA reomer-
pWUsl PacnofioKeHWa CNyTHWKOB He YAO0BNeTBOPAET TpebosaHuaAM
HOPMATUBHLIX AOKYMEHTOB, CNY4al0TCs pafuonoMexu, NpenaTcTay-
OlWMe NPoXoXaeHWI0 MHbopMaunmn, MCxoanllen oT paguomone-
ma. OaHako BCEe Ha3BaHHbIe akTopkl HE BAWAIOT HA Ka4YeCcTBO
W3MEpPEeHWA, NOCKONLKY BOBPEMSA BLIABNSIOTCA W, B KOHEYHOM MTO-
re, MOryT TONLKO 33AepXaTk WX BLINONHEHWE HA HENPOAOIKKW-
TensHoe spems. CywecTBeHHbiM HepocTaTkom GPS-uamepenuin
CUMTASTCH HEBO3MOXHOCTL NPOM3BOACTEA CNYTHWKOBOW CHLEMKU
B YCNOBUAX NNOTHOW rOpoACKoi 3acTpoiikn. TyT UMeloT MecTo or-
panwyenusa ceobogHoro ob3opa 1o yacTw HeGoceoaa, rae B Mo-
MEHT W3MEPEHUS HaxoaaTcs Habnonaembie CNYTHUKN, W Konn4e-
CTBO CNYTHWKOB, OT KOTOPLIX NPUHUMAET CUIHANLI NPUEMHMK, He-
NOCTATOMHO ANA KA4ECTBEHHOr0 Mamepenns. Kpome Toro, npuém-
Huk GPS, yCTAaHOBNEHHLIA HA rOpOACKOR YyAKUe, OKPYXalnT KaMeH-
Hble U BEeTOHHBIE 3AaHWA U COOPYKEHWA, NYCTONWCTBEHHLIE KPO-
Hbl JepeBbes, CTONOLI NMHWIA CBA3KM W 3nexkTponepenay u T.4. U
7.n. NepedYncneHHoe SBNRETCA NPENATCTBUEM ONA NPOXOXAEHUA
CrYTHUKOBLIX CUrHANoOB W (akTU4ecKn IKpaHupyeT wx, Tem ca-
MbiM CYLLECTBEHHO 3aTPYAHAS NPOU3BOACTBO KOOPAMHATHLIX OnN-
peneneHuit Npu CNyTHUKOBOW Tonorpaduyeckoin cbémke. Boixo-
[0OM ABNSETCH KOMOWHNMPOBaHHLIA MeToa Tonorpadu4eckoi Chém-
ku (pwc. 68), npegycMaTpyeaioWMiA paynoHansHoe coYertaHve

Puc. 68. KomBuHMpoBaHHAA CNYTHUKOBaA ChEmMKa
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CNYTHUKOBbLIX METOAOB C KOHBEHUMOHANBHBIMA,

Mon KOHBEHUMOHANBHBIMW U3MEREHUAMK C NPUMEHEHUEM 3/1eK-
TROHHBLIX TAXEOMETPOB NOAPA3YMEBAETCA NONAPHbLIA METOL, CbEM-
KW, KOTOPOMY YAENEHO B 3TOW KHWre A0CTATOYMHO BHMMaHWA, W
KOTOPBIA, CNPaBeannBoCcTy panu, el HUKTO He oTMeHsn. CyTe
KOMOWHWPOBaHHOIr0 METOAA 3aKI04YABTCA B TOM, Y4TO AaXe B CTeC-
HEHHbLIX ycnoBusx BoNLWOro ropoaa NPakTUYecky BCeraa MoXHO
HaiTh MecTo, B KOTOPOM OTKPOETCH YacTe HefGecHon chepbl, Ao-
CTaTO4HOW ANA TOro, 41066l NpuémHMK GPS npuHan curHans oT
HeobBX0AMMOro KONMYEeCTBa CNYTHUKOB. MMEHHD B Takux MecTax
W 3aKNaAbIBAIOTCA ONOPHbIE NYHKTE (cTaduwu) CT1, CT2, CT3 (puc.
68), koOpaOMHATLI W BLICOTLI KOTOPbLIX ONPEAENAIOTCA MeToaamMu
GPS-uamepenuii, a He METOLOM NONKUFOHOMETPUK. 3aTem Ha aTUX
To4kax BMecTto GPS-npuémHuka ycTaHaeNWBaeTCH INEeKTPOHHLIA
TaxeomeTp, apuTtensHan Tpyba KOTOporo HaBoOAWTCA HA CLEMOY-
Hele Toukm 1, 2, 3, 4, 5, 6, KOOpAUHATLI U BLICOTLI KOTOPLIX NOAY-
4aWT B COOTBETCTEMK, NO YXEe n3y4eHHomy Hamu B VI rnase, no-
NAPHOMY METOAY TONorpapu4eckoi CbEMKN,
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3aknwo4yeHue

WTak, yeaxaemsie Oamel W rocnofa, paspeliure noifpasuTb
Bac ¢ NpubbiTMEM HALWEro BMPTYaNkLHOrO reofesnyeckoro noes-
Ja K MecTy HasHayeHus. Ha BCEM NyTKH ero cneqosadnd mMel C Bamn
Gnaronony4YHo Npoexany BCe CTaHuWM, Kaxnas v3 KOTOPbIX OT-
KpbiBana Ham TaiHbl W CEKPEeTHl Fe0AEe3u4eckoi Hayku B obiiem
W 3Tansl U NYTW co3gaHua Tonorpaduyeckoil KapTel B 4aCTHOCTU.
Mo Mepe HeTOPONNMBOro ABWUXEHWA HALWLEero Noesaa kaxnas cTpa-
HULA 3TOW KHWMKM NOCTENeHHO W HeHaBRA34YWBO BBOAWNA Bac, AO-
porve yYvTaTenu, B He NPU3IEeMNEHHYIO, &, CKopee, B CaMmyio 3eM-
Hylo Npodeccuio, B YBNEeKaTeNnsHYI0 U POMaHTUYECKYI0 cneunans-
HOGTh, HaskIBAaEMYyl0o r € 0 4 e 3 u A. Npodeccrna co3paeTca He
cama no cebe, eé resepupyioT niogu, paboTtaowme B Held, U B TO
*e spems npodeccus GopmupyeT NIDAENH W 3aKNAALIBAET B HMX
UenbHoe, CEBOWCTEEHHOE JaHHOW CNeuwanbHoCTH MUPOBO33peHune.
MoxeT BbiTh, COBGEM HE Cny4aiHo, Byay4w B MONOAOCTKM reoae-
3UCTaMKM M 3emnemepamu, Ixopax BawwunrtoH, Tomac Oxed-
depcoH 1 Aspaam JlnHkoneH ctann npesnaedtamu CLUA, a Jleo-
HWA BpexHes 3aHMMan BeICLUWI B COBETCKOW uepapxuu noct lNe-
HepansLHoro cekpetTaps LleHTpansHoro KOMUTETa KOMMYHWCTUYEC-
ko naptvv CoseTtckoro Cowosza. Begb He cekpeT, 4To npesanupy-
IOWMMKW YEPTaMK re0aesucTa SBNANTCH aHanuMTUYeCcKUiA cknag yma
W NIOrM4ecKoe MelluneHne, OpraHu3aTopckue cnocoBHOCTU N KOM-
MyHWKa6enbHOCTb, OTBETCTBEHHOCTE W MCMNONHWUTENBHOCTL. 3ot
CNNGCOK HEOBX0OAMMBIX Ka4eCTB, KOTOPLIMK AonxeH obnanaTth WH-
HeHep-reofe3ncT, MOoryT NPpoaonsnuTbL CNnoBa MOEro y4ywrtena ookK-
TOpa TexHuyeckux Hayk, npodeccopa A, B. ByTkesu4a: "Koro npu-
BRexKaeT POMaHTWKAa Nanéknx NyTelecTBWA, OTKPLITUE 3eMenb, rae
HE CTynana Hora 4YenoBekd, TegpeTvyeckre BbiBOoObl U CNOXHbIE
pac4éTel, KTO MHTEPECYETCA acCTPOHOMMEN U ABUXEHUEM Hebec-
HbIX CBETWA, CTRpoEHMEM 3eMNK M HEeNPOCTEIMK NpoueccamMu, Npo-
WCXOOAWMMK B €68 Heapax, KTo He BOWTCA HW Xapsel, HW Xonoaa,
HW rop, HW NYCTbiHb, HU GU3KMKK, HU MaTEMaTUKK, HI AnddepeH-
UManoe, HA UHTErPanNoe, KTO XOPOLWO OPUEHTUPYETCA NO KapTe Ha
MECTHOCTHW, YMEET NNaBaThk W CKAKaTh BEpPXOM Ha nowaagmM, Bnage-
eT opyxwuem, BogMT aBTomMoBunbL, - TONBKO TEé CMOryT OCBOMTL
HENErkylo, HO TaKylD HYXHYID HAapOAHOMY XO3AWCTBY Cneumans-
HOCTL WMHXeHepa-reogeawncta”. EWE oanH MOR y4uTens, OOKTOP
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SaKnUeHne

TEXHUMECKWX Hayk, npodeccop A. J1. OCTpOBCKMIA B CBOBIA KHWUMe
"Mos xm3Hb B reogeaun” nucan "a mobnio ceoio nNpodeccuio,
npexae Bcero 3a eé MHOrorpaHHoCTb, KOTOpas 3aknio4YaeTca B
TOM, 4TO reonesuct, oTpaboTas onpeaenéHHOE Bpems Ha NoHe
npupogsl B ropax v NyCTelHAX, B Necax »n 8 TYHOPpE, NepexoanT kK
BLIYMCAWMTENBHOW 00paboTke pesynsLTaTOB CBOWX M3MEPEeHWA W
BbIYEDYMBAHUWID WM COCTABNEHWIO KAPT B yxe KabuHEeTHLIX YCNnoBM-
AxX. W Kak Tonbko HapoenaeT BLIYUCAATE U YEPTUTL, NPUXOANT BPEMS
CHOBA exarthk B NoMie, K CONHLY, BETPAM, K pe4kam 1 o3épam. CHo-
Ba HOBbIE BCTPE4YW, HOBLIE 3HAKOMCTBEA, HOBLIE BNeYaTneHus. Ta-
Kum pazHoobpa3vem B BbLINONHAEMOR NOBCEAHEBHOW paboTe He
MOXET NOXBACTATLCH HW OAMH MHxeHep. Hanpumep, WHXeHep-
MeXaHWK OHW, Mecslbl, oAbl HAXOOWTCH B OOQHOM W TOM Xe 3a-
BOACKOM Uexy, U ToNbko B ceobogHoe oT paboTel BpemMa BCTpe-
HaeTCH C NPUPOOoIA KU APYTMMK NOLBMK,

Bo Bpema moero o6y4eHvs B YHMBEPCHUTETE KaXAbli yHeBHbIA
rog 3asepllancs ABYXMECAYHOW regfesvwyeckoi npakTukon. Mo
3aBeplWeHnio TPYAOBOro OHA, B TEYEHWEe KOTOPOro 0CBauBanachk
HEMPOCTAA HAYKa PeansHbIX M3MEPEHWA C NOMOLLBIO Pas3NnYHbIX
reoaesnyecknx M acTpoHOMWYecKux Npubopos, Ha NecHol no-
NAHKE nNnamMeHen APKWMA KOCTER, CUMBONM3UPYIOWWA POMaHTHY-
HOCTb M BO3BLILWEHHOCTL NI0OEN, CTYNUBLLKMX HA TPOMY Nepeonpo-
XOAUEB W U3bickaTenein. KoHeYHo xe, B NoONYHOYHOW TULLIMHE 3BY-
YENK NepenuBYaThie TMTapHBLIe akKopabl, NO4 KOTOPGLIE Ml NEnW
HaLY NecH:

Koraa neinaet kocTép ropsa4ni,

ALl necer Mano Tak HyXHbix C0s,
Mei Becniokoiinelid Hapon Gpoaaymii
leoneancToB-nonesmnKos.

O Hac He MALLYT CTUXK, MO3MbI

Y paxe necHn He rponowoT.

Cnoémre camm, Befk Ml HE HEMbI,
(po HaLW HERErKMNiA, HO HYXHBIA TDYV.

OTHOCUTENBHO NO3AMBI, YNOMAHYTOH B necHe. OTKPOBEHHO ro-
BOpPS, XOTEn f Hanucare F’MMH recfeanu, BMEecTo 3Toro y MeHs
Nony4YMnack KHWra, NOCNEeOHIDn CTPpaHuUy KOTOPOR Bbl, QOpOrve
APY3bA, 3aKkpoeTe Yepes3 HeCcKOoNbKD MrHoBeHwi. BoamoxHO, 4TO
YKAa3aHHYIO NOamy Bbl OWYLAETe MeXay CTPOK MOEro reonesu-
YeCKOro TpakTaTta, KoTopelid A nucan ¢ Bonslwor noboBbLo K reo-
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Oesndeckoi Hayke U rnyBokuMm yBaxeHuem K BaM, oOporue kKon-
nerw. A HasbIBaN A Bac KOANEraMu He TONLKO NOTOMY, 4TO N0 Xoay
MOEro NOBECTEOBAHWA Mbl BMECTE C BaMy NPWKOCHYNWCH K Ha-
yke, Ha3sleaemoli reopesveil. Beab konnerw - 310 He TONLKO TO-
BAPUMLLM No yuEBe, a npexne BCero COCAYXWBULL, COTPYAHWKMN,
noav oaHoi npodeccun. MMEHHO NO3ToMy A Haaelch, 4TO He-
Manas 4acTb YMTaTenei, KoTopsie AoGpanvck A0 3TOW CTRaHWLb,
HENPEMEHHO 3ax0TAT OT asos reoAe3u4ecKon Haykn, W3NOXeH-
HbIX B 3TOW KHWUre, NPOHWKHYTE HAa BE& CUAKOLWKME BEPLIWHBL W, KakK
CNeacTBME 3TOrO, AONUCATEL N@0Ae3UYECKYI0 NOIMY, B KOTOPOWA A
He NocTasBun TOYKY. TEOPYECKMX W CO3MAATEeNbHbLIX YCNexXos Bam,
yBaxaemble KONNeru, Ha reogesuyeckom nonpuiie!

MepevyeHs CCBLINOK Ha PUCYHKM B CETHM WHTEpHeT,
MCNONL30BaHHbIE B TEKCTE KHUIK
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