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75 K.

CnYTHMK Y WTYPBana

np06n8Ma M3Y'I8HMfI M OCB08HMfI KOCMM'IecKoro

npOCTpaHCTBa TaKJlC8 BaJICHa, KaK M oceo8HM8 MMpO-
Boro OKeaHa. npM MCcn8AOBaHMflX Ml4poeoro OK8i1Ha

M B nOBC8AHeBHOM Mop8nnaBaHMM C 60nbWMM 3clJclJeK-
TOM MCnOnlo3Y8TCA 06WMpHaA MHcIJoPMall.MfI, nonY'Iae-
MaA OT KOCMM'IecKMX HapOAOX03f1MCTBeHHbIX KOMn-

n8KCOB. CnYTHMKOBaA H8BMrall.MOHHaA CMCTeMa

"Ll.MK8Aa", nOMcKoeo-cnac8TenbHaA CMCTeMa KOCnAC,

M8TeoponOrM'IecKaA CMCTeMa "M8Teop", MCCneAOBa-

TenbCKM8 CnYTHMKM nporpaMMbl HTEPKOCMOC

M CepMM "KOCMOC", MOpcKafl CnYTHMKOBaA CMCTeMa

CBfl3M "BonHa" - Bee OHM B KOMnneKee o6ecnl!'lMBalOT

TPYA MOpflKOB M Y'IeHbIX-oKeaHonorOB.

o 3aKOHax ABMJlCeHMfI MCKYCCTBeHHblX cnYTHMKOB

3eMnM M ycnOBMflX MX Ha6nlOAeHMM, 0 nporpaMMax

P8WeHMfI 38Aa'l KOCMOHaBTMKM npM Mcnonb30BaHMM

MMKpoKBnbKynflTopoB, 0 ponM KOCMM'IecKMX cpeACTB

B M3Y'I8HMM 3eMnM, B o6ecne'leHMM MopennaBaTeneM
H8AI!JICHbIMM Cp8ACTBaMM CBfl3M M nporH03aMM norOAbl,

TO'lHOM MHcIJoPMall.MeM 0 MecTe M ABMJlCeHMM CYAHa

paCCKa3blBalOT aBTopbl 3TOM KHMrM.

CYAOCTPOEHIi1E
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a.ll.anTi-lpytOTCfI .lI.JlfI Bb141-1CJlemiii Ha Jlt060M 1-13 HI-IX. B npl-l-

JlO>KeHI-II-I 1-1306pa>KeH nJlaHWeT, n03BOJlfltOllI.I-IH JlerKO

npOrH031-1pOBaTb 06CTaHOBKY Ha6J1tO.lI.eHI-IH I-ICKYCCTBeH-
HblX CnYTHI-lKOB 3eMJlH B Jlt060M nYHKTe ee nOBepXHOCTH.

B ::nOH KHHre TaK>Ke paCCKa3aHO 0 pOJlH KOCMH4eCKHX

Cpe.ll.CTB B H3Y4eHHH <tJOpMbl H pa3MepOB 3eMJlI-I, >KH3HH

OKeaHOB H MopeH, B OCBoeHHH CKpbITblX no.ll. BO.ll.OH no-

Jle3HbiX HCKonaeMb1X, B 06ecne4eHHH MOpenJlaBaTeJleH
Ha.ll.e>KHbIMH Cpe.ll.CTBaMH CBfl3H H nporH03aMH nOrO.ll.bl.

Bb1 n03HaKOMHTeCb C npHHUHnaMH pa60Tbi cnYTHHKOBblX
HaBHraUHOHHblX CHCTeM, BO MHoro pa3 nOBb1CHBWHX

T04HOCTb CY.lI.OBO>K.lI.eHHfI B Jlt060M paHOHe Ml-lpOBOrO
OKeaHa npH Jlt060H norO.ll.e, C pa60TOH cnYTHI-lKOB-Cna-
CaTeJleH, C nepcneKTHBaMH pa3BHTHfI MOpCKHX «npo<tJec-

CHH» HCKYCCTBeHHblX cnYTHHKOB 3eMJlH.

ABTOpb1 H.;JJO>KHJlH He06xo.ll.HMbie CBe.ll.eHHfI no npH-

MeHeHHtO KOCMH4eCKHX Cpe.ll.CTB B MOpenJlaBaHHH HCXO.ll.fI

H3 WKOJlbHblX KypCOB MaTeMaTHKH, <tJH3HKH H aCTpOHOMHH.

Ha.ll.eeMCfI, 4TO nOJlY4eHHbie 3HaHHfI 6Y.lI.YT nOJle3Hbi

6Y.lI.YllI.HM MOpenJlaBaTeJlflM H CneUHaJlHCTaM MopCKoro

npH60pOCTpoeHHfI.

BBO.ll.Hafl,rJlaBa, rJlaBbl 1-5 H npHJlO>KeHHfI HanHcaHbl

P. A. CKy6KO, rJlaBbl 6-8 - 5. r. MOP.ll.BHHOBbIM.

OT3bIBb1, nO>KeJlaHHfI H npe.ll.JlO>KeHHfI npocHM npHcb1-

JlaTb B H3.l1.aTeJlbCTBO «CY.lI.OCTpoeHHe» no a.ll.pecy: 191065,

J1eHHHrpa.ll., YJl. foroJlfl, 8.
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OCHOBHblE
0603HA4EHI-151
1-1 COKPAUJ,EHI-151

-

a3HMYT KYJlbMHHaUHH KHA
- 60JlbWaH nOJlYOCb Op6HTaJlbHoro 3J1J1HnCa, 60JlbWaH no-

JlYOCb 3eMHoro 3J1J1HnCOHJJ,a
- JlHHeiiHaH CKOpOCTb JJ,BH>KeHHH KHA
- TpaBep3Hoe paccToHHHe CYJJ,HO - reorpa(jJH'JecKoe MeCTO

YlC3 (P..\C)
- 3KcueHTDH'leCKaH 3HOMaJlHH
-

3KcueHTpHcHTeT Op6HTbl
-

paLlHYC reoMeTpH'JecKoii 30Hbl BH)J.HMOCTH YlC3
-

paJJ,HYc 30Hbl CBH3H
- - HaKJIOHeHHe Op6HTbl YlC3
- rpaBHTaUHoHHblii nOTeHUHaJl 3eMJlH
- KOJlH'JeCTBO H3MepeHHii HaBHraUHoHHoro napaMeTpa

JJ,O (nocJle) TpaBep3a
-

cpeJJ,Hee ;J.BH>KeHHe I-1C3
-

CYTO'JHoe 'IHCJlO BHTKOB KHA
- HaH60JlbWaH yrJloBaH BblCOTa KHA, BblCOTa KYJlbMHHaUHH

KHA, TpaBep3HaH IJblCOTa
- B03BblweHHe YlC3 HaD:. 3eMHOH nosepxHoCTblO, BblCOTa no-

JleTa, BbICOTa KpyroBoH op6HTbl
- BblCOTa anoreH

- BblCOTa lIepHreH
-

MHHHMaJlbHa BblCOTa KHA, JJ,onYCTHMaH ;J,JlH ceaHca CBH3H
- .

opHeHTHpHbll! yroJl
- paCCTOHHHe OT anoreH ],0 IIpHTHrHBalOwero ueHTpa
-

paJJ,HYC 3eMHoro wapa
- paCCTOHHHe nepHrPH OT npHTHrHBalOwero ueHTpa
-

paJJ,HYC-BeKTOp KpyroBoii Op6HTbl
-

paJJ,I!YC-BeKTOp J(HA
- 3noxa, MOMeHT npOXO>KJJ,eHHH KHA 'Iepe3 BOCXOJJ,HWHH

Y3eJl
- 3noxa nepHreH
- MOMeHT OnpeLleJleHHH MeCTa no CYJJ,OBOMY BpeMeHH
-

aprYMeHT WHpOTbl KHA
- anoreH
-

npHMoe BOCXO>KJJ,eHHe KHA
- .1HHHH anCHJJ,
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- CKJlOHeHHe KHA
- CMeweHHe BOCXOJJ,Hwero Y3J1a 3a nepHoJJ, 06paweHHH KHA
- npeueccHoHHoe CMeweHHe BOCXOJJ,Hwero Y3J1a
- H3MeHeHHe npHMoro BOCXO>KJJ,eHHH HCKyccTBeHHoro cnYTHH-

Ka (YlC3) BCJleJJ,CTBHe ero JJ,BH>KeHHH no op6HTe
- CMeweHHe Ha'JaJla C'IeTa JJ,OJlrOTbI BCJleJJ,CTBHe BpaweHHH

3eMJlH

- .l\JlHTeJlbHOCTb HaBHrauHoHHoro ceaHca CBH3H

- HHTepBaJl BpeMeHH JJ,BH>KeHHH KHA Ha BbICOTe 60JlbWe

3aJJ,aHHoii
- HHTepBaJl BpeMeHH OT (JJ,0) MOMeHTa TpaBep3a
- reorpa(jJH'JecKaH JJ,OJlrOTa fMC

- reorpa(jJH'JecKaH JJ,OJlroTa BOCXOJJ,Hwero Y3J1a
- JJ,OJlroTa BOCXOJJ,Hwero }'3J1a (0606wa1OWHH CHMBOJl)
-

aprYMeHT WHpOTbI nepHreH
- yrJlOBaH CKOpOCTb BpaweHHH 3eMJlH
- nepHreH
- cHJJ,epH'JecKHH nepHoJJ, 06paweHHH KHA
- Ha6J1IOJJ,aeMbIH nepHoJJ, 06paweHHH KHA
- HCTHHHaH aHOMaJlHH

- 3Be3JJ,HbIii nepHoJJ, BpaweHHH 3eMJlH
- reoueHTpH'JecKaH wHpoTa
- reorpa(jJH'JecKaH wHpoTa
- JJ,OJlrOTa BOCXOJJ,Hwero Y3J1a (npHMoe BOCXO>KJJ,eHHe BOCXO-

JJ,Hwero }'3J1a Op6HTbl KHA)
- HaKJlOHHaH JJ,aJlbHOCTb

- Op6HTaJlbHaH JJ,OJlrOTa, paccToHHHe OT TO'JKH TpaBep3a

BJJ,t>Jlb Tpaccbl KHA
- neJleHr BOCXOJJ,a KHA
- neJleHr 3aXOJJ,a KHA
- Op6HTaJlbHaH wHpoTa
- nOJlYJJ,eHHaH TO'JKa fpHHBH'JCKOro MepHJJ,HaHa, Ha'JaJlO C'JeTa

reorpa(jJH'JecKHx JJ,OJlrOT
- BOCXOJJ,HWHii }'3eJl Op6HTbl KHA
- HHCXOJJ,HWHii Y3eJl Op6HTbl KHA
- 06cepBaUHH no KOCMH'IeCKOH HaBHraUHoHHoH CHCTeMe

- reorpa(jJH'JecKoe MeCTO YlC3, nOJJ,cnYTHHKoBaH TO'JKa Ha

Tpacce YlC3

- KOMaHJJ,Ho-H3MepHTeJlbHbIH KOMnJleKC

- KOMaHJJ,Ho-H3MepHTeJlbHbIii nYHKT

- KocMH'JecKHii HaBHraUHoHHbIH annapaT (HaBHraUHoH-
Hblii HCKyccTBeHHblH cnYTHHK 3eMJlH)

OKEAH 1-1 KOCMOC

(BMECTO BBE,lJ,EHI-151)

Mi-lpOB0I1 OKeaH, 3aHi-lMalOllI.I-II1
OKOJlO 70% nOBepXHOCTI-I HaweH nJlaHeTbI,- 3TO BO MHorOM

HeI-l3BeJ],aHHb1H Ml-lp, KOTOpb1H 4eJlOBe4eCTBO TOJlbKO Ha4aJlO

n03HaBaTb (pl-lc. I). B ero HeJ],pax CKpb1Tbi He<tJTb 1-1 ra3,

nOJle3Hbie I-ICKOnaeMble. 61-10JlOrl-l4eCKI-IH Ml-lp OKeaHa 60raT

LI pa3Ho06pa3eH, 3HepreTI-I4eCKl-le 1-1 J],I-IHaMI-I4eCKl-le npo-
LleCCbl, npol-lcxoJ],flllJ,l-Ie B OKeaHe, BO MHOroM onpeJ],eJlfllOT
KJlI-IMaT 3eMJlI-I. CaMble 3KOHOMI-I4Hbie ToproBble nYTI-I Me>K-

J],Y KOHTI-IHeHTaMI-I 1-1 CTpaHaMI-I npoxoJ],flT 4epe3 npoCTopbl
OKeaHa.

npl-lMeHfIfI T04HeHWl-le 1-1 4YBcTBI-ITeJlbHeHWl-le npl-l60pb1
1-1 I-IHCTpYMeHTb1, pa3Melll.aeMbie Ha aBTOMaTI-I4eCKI-IX KOCMI-I-

4eCKI-IX annapaTax 1-1 Kopa6J1f1x, Op61-1TaJlbHbiX CTaHLll-lflX,
Ha 60PTY HaY4HO-I-ICCJleJ],oBaTeJlbCKI-IX 3KcneJ],I-ILlI-IOHHbIX
CYJ],OB, 3a nOCJleJ],Hl-le J],eCflTI-IJleTl-lfI Mbl Y3HaJlI-I 06 OKeaHe

60JlbWe, 4eM 3a BCIO I-ICTOpl-l1O pa3BI-ITi-lfI 4eJlOBe4eCTBa.

4 OKTfl6pfl 1957 r. 6b1J1 3anYllI.eH I-ICKyccTBeHHblH cnYT-
HI-IK 3eMJlI-I, I-IMeBWI-IH ropJ],oe I-IMfI «nepBb1H». Ero rJlaBHb1H

KOHCTPYKTOP aKaJ],eMI-lK C. n. KOpOJleB CKa3aJl: «OH 6b1J1
MaJl, 3TOT caMb1H nepBb1H I-ICKyccTBeHHblH cnYTRI-lK HaweH

cTapoH nJlaHeTb1, HO ero 3eMHbie n03bIBHbie pa3HeCJlI-ICb no

BceM MaTepl-lKaM 1-1 cpeJ],1-I Bcex HapoJ],OB KaK BOnJlOlll.eHl-le

J],ep3HoBeHHoH Me4TW 4eJlOBe4eCTBa» I.
nOJleTOM 10. A. farapl-lHa Ha KOCMI-I4eCKOM Kopa6J1e

«BocToK» 12 anpeJlfl 1961 r. Ha4aJlaCb 3pa nl-lJlOTl-lpyeMoH
KOCMOHaBTI-IKI-I. B 1061-1J1eHHb1H roJ], napTl-lfI 1-1 npaBI-ITeJlbCTBO
OTMeTI-IJlI-I: «n06eJ],b1 B OCBOeHl-I1-I KOCMoca Mbl C41-1TaeM

J],OCTI-I>KeHl-leM He TOJlbKO Hawero HapOJ],a, HO 1-1 Bcero 4eJlO-

- KocMHt1'ecKaH (cnYTHHKoBaH) HaBHraUHOHHaH CHCTeMa

- Ha3eMHblH H3MepHTeJlbHbIH nYHKT
- cnYTHHKoBaH HaBHraUHOHHaH annapaTypa, pa3MewaeMaH

Ha cYJJ,He
- npHeMHHK-Bbl'JHCJlHTeJlb CHA
-

nYHKT ynpaBJIeHHH KHC
- 3(jJeMepHJJ,HaH HH(jJopMaUHH

I

KpaCHaH 3Be3JJ,a. 1972. 4 OKT.
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PHC. I. KOCMH'IeCKaH (jJOTorpa-

(jJHH 3eM. HC BH.ilOM Ha ApaBHii-
CKHH 1I0JlYOCTPOB, A(jJpHKY, aKBa-

TOpHH IO>KHOH 'IaCTH AT.laHTH-

'IecKoro H I-1HLlHikKoro Ohed HOB,

AHTapKTHLlY (Kypbep IOHECKO.
1986, No 3)

PH30HT», «3KpaH», cnYTHHKH-cnaCaTeJII-l KocMHuecKoH CH-

CTeMbl nOHcKa aBapHHHblX CYJ],OB H CaMOJleTOB KocnAC,
KOCMHlJeCKHe QaBHraUHoHHble annapaTbl CHCTeM «UHKaA.a»
H fJ1CHACC, cnYTHHKH H3YLleHHH noroJ],bl «MeTeop».
B CTpaHe C03J],aHbI HaY4Hbie H HapoJ],Hox03HHCTBeHHbIe
KOcMHLlecKHe KOMnJleKCb1, J],eHTeJlbHOCTb KOTOpb1X KOOPJ],H-

HHpyeT fJlaBHOe ynpaBJleHHe no c03.z(aHHtO H HCnOJlb30Ba-

HHtO KOCMHLleCKOH TeXHHKH J],JlH HapOJ],Horo X03HHcTBa H Ha-

YLlHblX HCCJleJ],OBaHHH f.laBKocMoC CCCP. C 1977 r. J],eH-

CTByeT Me)KJ],YHap0J],HaH KOCMHLleCKaH CHCTeMa HHTEP-

KOCMOC, KYJ],a BXOJ],HT J],eCHTb COUHaJlHCTHLleCKHX cTpaH.

DJIa rOJ],apH pa3BHTOH KocMHLlecKoH CHCTeMe cOBep-

weHcTBYtOTCH MeTOJ],b1 H cpeJ],cTBa HCCJleJ],OBaHHH OKeaHOB,

06ecneLleHHH MOpenJlaBaHHH H CYJ],oBO)KJ],eHHH.

COBpeMeHHbe MopcKoe CYJ],HO HBJlHeTCH BOnJlOlll.eHHeM

HOBeHwHx J],ocTH)KeHHH HaYKH H TeXHHKH, MopcKoro 'pH60-
pocTpoeHHH. B COCTaBe 3KHna)KeH HaYLlHo-HCCJleJ],oBa-

TeJlbCKHX, ToproBblx H npOMblCJlOBblX CY.J.OB TPY.J.HTCH
CneUHaJlHCTbI no HaBHraUHOHHbIM npH60paM H CHCTeMaM

(KoMnJleKcaM). B KOMnJleKCb1 BXOJ],HT cnYTHHKoBaH HaBHra-

UHOHHaH annapaTypa (CHA). cnYTHHKoBble cpeJ],cTBa CBH-

3H H nOHCKa aBapHHHblX CYJ],OB. OHH 06ecneLlHBatOT TOLlHoe

onpeJ],eJleHHe KoopJ],HHaT cY.J.Ha, ynpaBJleHHe ero J],BH)Ke-

HHeM no OnTHMaJlbHoMY nYTH, 3<tJ<tJeKTHBHYtO 3KOHOMH-

L1ecKYtO 3KCnJlyaTaUHtO.
K TOLIHOCTH onpeJ],eJleHHH VleCTa CYJ],Ha '1peJ],"bHBJlHtOTCH

OLleHb BblCOKHe Tpe60BaHHH. HanpHMep, npH J],eTaJlbHbiX

re0<tJH3HLlecKHx HCCJleJ],OBaHHHX B npH6pe)KHOM paHoHe
MeCTO cYJ],Ha J],OJl)KHO 6b1Tb H3BeCTHO C norpeWHOCTbtO
He 60Jlee 50 M, a B OTKpb1TOM Mope

- He 60Jlee 100 M;

npH BbInOJlHeHHH reOJlOrHLleCKHX H3b1CKaHHH Ha J],He MO-

pH - He 60Jlee 10 M. Me)K;J,YHapoJ],HaH MopcKaH opraHH-
3aUHH npH OOH (HMO) Bblpa60TaJla K TOLIHOCTH MOp-
CKoro CYJ],OBO)KJ],eHHH (J],JlH CY,'],OB co CKOpOCTbtO He 60JIee

30 Y3) cJleJ],YtOllI.He Tpe60BaHHH:
npH nJlaBaHHH B BOJ],ax C orpaHHLleHHoH cB060J],OH

MaHeBpa, a TaK)Ke npH nOJ],xoJ],e K nopTY H npH BXOJ],e
B nopT HJlH Y3KOCTb oCYllI,eCTBJlHTb HenpepbIBHblH KOHTpOJlb
3a MeCTOM cYJ],Ha C npHMeHeHHeM BH3yaJlbHbiX MeTOJ],OB,

paJ],HOJlOKaTOpa, 3XOJlOTa HJlH CneUHaJlbHblX HaBHraUHOH-

HblX CHCTeM (B 3aBHCHMOCTH OT MeCTHblX YCJlOBHH);
B J],Pymx BOJ],ax J],onycTHMaH norpewHQcTb B 3HaHHH

MeCTa CYJ],Ha J],OJl)KHa COCTaBJlHTb He 60Jlee 4% paccToHHHH

9

BeLleCTBa. MbI C paJ],ocTbtO CTaBHM HX Ha CJlY)K6y BceM

HapoJ],aM, BO HMH nporpecca, CLlaCTbH H 6J1ara Bcex JltOJ],eH
Ha 3eMJle»l.

B Hawe BpeMH B KOCMOC e)KeMeCHLlHO B cpeJ],HeM CTap-

TyeT ceMb cnYTHHKoB pa3J1HLlHOrO Ha3HaLleHHH, B TOM L1HCJle

HCCJleJ],OBaTeJlbCKHe cnYTHHKH cepHH «KOCMOC», cnYTHHKH
CBH3H H TeJleBH3HOHHbie THnOB «MOJlHHH», «PaJ],yra», «fo-

I

OpaBJJ,a. 1986. 12 allp.
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J],O HaBHraUl-lOHHOH OnaCHOCTH, HO npH Jlt06blX YCJIOBHflX

He 60Jlee 4 MHJlb; npH 3TOM perJlaMeHTHpyeTcfI J],onycTH-

MblH HHTepBaJl BpeMeHH Me>KJ],Y onpeJ],eJleHHflMH MeCTa

cYJ],Ha (HanpHMep, J],O 9 - 12 MHH npH paccToflHHH J],O

onaCHOCTH, paBHoM 10 MHJlflM).
BbInOJlHHTb nepeqHCJleHHble Tpe60BaHHfI CTaJlO B03-

MO>KHO JlHWb nocJle C03J],aHHfI K cepeJ],HHe 60-x rr. cnYT-

HHKOBblX (KoCMHqeCKHx) HaBHraUHOHHblX CHCTeM (KHC
HJlH CHC). CerOJ],HfI 3TH CHCTeMbl BKJllOqalOT B ce6f1

CneUHaJlbHbfe HaBHraUHOHHble cnYTHHKH 3eMJlH (KOCMH-
qeCKHe HaBHraUHOHHble annapaTb1), 6eperOBbie KOMaHJ],HO-

H3MepHTeJlbHbie KOMnJleKCbl, CYJ],OBble KOMnJleKCb1 cnYTHH-

KOBOH HaBHraUHH HJlH aBTOMaTH3HpOBaHHbie HaBHraUHOH-

Ho-re0<tJH3HqeCKHe KOMnJleKCbl.

KOCMHqeCKHe cpeJ],CTBa, 06eCneqHBalOIlI.He HCCJleJ],O-

BaHHfI MHpOBoro OKeaHa H MOpenJlaBaHHe, nOCTOflHHO

06HOBJlflIOTCfI H COBepweHCTBYIOTCfI. «MbI He HaMepeHbl
OCJla6J1f1Tb HaWH YCHJlHfI H TepflTb aBaHrapJ],HblX n03H-

UHH B OCBoeHHH KOCMoca. Mbl MHoro nOJlyqHJlH OT HCCJleJ],O-

BaHHH, HanpaBJleHHblX Ha MHpHoe OCBoeHHe KOCMHqeCKO-

ro npOCTpaHCTBa. Ho nepeJ], HaMH CTOflT 3aJ],aqH, 0 qeM

HaM HaJ],O J],YMaTb BceM BMeCTe,- KaK CJ],eJlaTb OTJ],aqy, u

OT KOCMoca 60Jlee BeCOMOH KaK J],JlfI HaYKH, TaK H Bcero

HapOJ],Horo X03f1HCTBa. CerOJ],HfI 3TO npaKTHqeCKafl 3aJ],a-
I

'la, KOTopafl CTOHT nepeJ], HaMH BO BeCb POCT» .

I

OpaBJJ,a. 1987. 14 MaH.

1.

I-1CKYCCTBEHHbl1ll
CnYTHI-1K 3EMJlI-1-
KAK OH ,lJ,BI-1}f{ETC ?

HAW KOCMI-1LJECKI-1I11 AOM -

nIlAHETA 3EMIl 

KTO-TO CKa3aJl, qTO 3eMJlfI npo-
H30WJla H3 KOCMHqeCKOrO Mycopa H HMeeT <tJOPMY plOK3aKa
TypHCTa. B 3TOH wYTKe eCTb J],OJlfl npaBJ],b1 (pHC. 2) , 06pa-
30BaBWHCb B COCTaBe COJlHeqHOH CHCTeMbl OKOJlO 4,6 MJlpJ],
"leT Ha3aJ]" Hawa nJlaHeTa BCJleJ],CTBHe Bpalll.eHHfI 3eMHoro

Belll.eCTBa npHHflJla <tJOPMY TeJla, 6J1H3KOrO K wapy. :::ho
TeJlO HMeeT HepOBHYIO nOBepXHOCTb, 06pa3yeMYIO MaTepH-
KOBb1MH H OKeaHHqeCKHMH BnaJ],HHaMH H B03BblweHHOCTSI-

MH. EllI.e B HeJ],aBHeM npOWJlOM, B nepBOH nOJlOBHHe XX B.,

B yqe6HHKax no reorpa<tJHH H aCTpOHOMHH B KaqeCTBe J],O-

Ka3aTeJlbCTB wapo06pa3HOH <tJOPMbl 3eMJlH npHBOJ],HJlHCb
TaKHe J],OBOJ],bl:

nOCTeneHHoe COKpblTHe 3a JlHHHeH ropH30HTa Kopnyca,
3aTeM HaJ],CTpoeK H, HaKOHeu, MaqT YJ],aJlfllOllI.erOCfI OT Ha-

6J1IOJ],aTeJlfl CYJ],Ha (qTO CBHJ],eTeJlbCTByeT JlHWb 0 BbInYKJlOH
<tJopMe 3eMHOH nOBepXHOCTH);

KpyrJlafl <tJopMa 3eMHOH TeHH, naJ],alOllI.eH Ha J1YHY npH
ee 3aTMeHHflX;

H3MeHeHHe nOJlYJ],eHHOH BblCOTbl COJlHua npH nepeMe-
llI.eHHH Ha lOr HJlH Ha ceBep I.

B Hawe BpeMSI wapo06pa3Hafl <tJopMa 3eMJlH npOCMa-
TpHBaeTCfI Ha ee KOCMHqeCKOH <tJOTOrpa<tJHH (CM. pHC. 1).
no cOBpeMeHHblM J],aHHbIM paJ],HYc 3eMHoro wapa npHHH-
MalOT paBHblM 6366,7 KM, npH 3TOM .D.J1HHa OJ],HOH J],yroBoH

I
Ha6JIlOJJ,eHHH 3a nOJlYJJ,eHHoii BblCOTOii COJlHua B erHneTCKHX ropo-

J.ax AcyaHe H AJleKcaHJJ,pHH 1I03BOJlHJlH 3paTOc(jJeHY onpeJJ,eJlHTb paJJ,H-
yl: 3eMHoro wapa paBHblM OKOJlO 6300 KM. 3TOMY pe3Y,lbTaTY, nOJlY-
'!PHHOMY 3a 250 JleT JJ,O HaweH "pbI, MO>KHO TOJlbKO nOpa>KaTbcH. Pac-

l"TOHHHe Me>KJJ,Y ropOJJ,aMH onpeJJ,eJIHJlOCb nOJJ,C'JeT01lol cpeJJ,Hero 'JHCJla

lIIarOB Bep6J1IOJJ,oB.
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PHC. 2. OpeLlCTaBJleHHe 3eMJlH B

(jJopMe 3J1J1HIICOH.J,a BpaweHHH

MHHYTW Ha nOBepxHocTH wapa paBHa CTaHnapTHOH MOp-
CKOH MHJle: 1'= 1 MHJlH= 1852 M.

BOnHaH Macca  HpoBoroOKeaHa non BJlHHHHeM TH-

rOTeHHH Macc, HepaBHoMepHo cocpenOT04eHHblx B TeJle

3tMJlH, 06pa3yeT HepoBHYtO nOBepxHocTb. ECJlH nOBepx-
HOCTb MHpoBoro OKeaHa npH HeKoTopoM cpe)].HeM ero ypOB-
He H B COCTOHHHH nOKOH Mb1CJ1eHHO npOnJlHTb Ha nOBepx-
HOCTb 'VlaTepHKOB, TO MO>KHO npe)].CTaBHTb ce6e 1 MKHYToe
TeJlO, Ha3bIBaeMoe 2eoudoM (OT rpe4. geoeides - 3eM-

Honon06Hb1H; 7ld - 3eMJlH H eidos - BH)].). feoHn '1aH60-
Jlee peaJlbHO oT06pa>KaeT nOBepxHocTb 3eMJlH, HO He HMe-

eT npaBHJlbHOH MaTeMaTH4eCKOH <tJOpMb1, n03TOMY nJlH ue-

JleH HaBHraUHH ero 3aMeHHtOT 3AAuncoudoM gpaIll.eHHH
-

<tJHrypOH, 06pa3yeMoH BpaweHHeM 3J1J1HnCa C nOJlYOCHMH
a H b BOKpyr MaJlOH OCH Pn P, (CM. pHC. 2).

Kd>KnaH CTpaHa Bbl6HpaeT TaKHe pa3Mepb1 3J1J1HnCO-

H)].a H opHeHTHpyeT ero B TeJle 3eMJlH TaKHM 06pa30M,

12

Ta6Au/{a I

Pe«pepeHU-3J]J]HnCOH.l1
(rOll)

C>KaTHe a

KpaCOBCKoro (1941)
EBponeHCKoii reOJJ,e3H'IeCKOH

CHCTeMbl (1924)
5eCCeJlH (1841)
KJlapKa (1866)

CCCP
3anaJJ,HaH
EBpona
51noHHH
CeBepHaH
AMepHKa

fJl06aJlbHblH

1/298,3

1/297,0
1/299,15
1/294,98

1/298,26

1/298,26

6 378 245

. 6 378 388

6 377 397

6 378 206

6378140

6378 135

Me>KJJ,YHap0JJ,Horo aCTpOHO-
MH'JeCKOrO COlO3a (1976)

BceMHpHOH reO.ll.e3H'IeCKOH
CHCTeMbI

fJl06aJlbHblH,
KHC

cTpaH3HT»

4T06bI TeppHTOpHH CTpaHbl H306pa>KaJlaCb Ha KapTax
C HaHMeHbWHMH HCKa>KeHHHMH. 0<tJHUHaJlbHO npHHHTblH
B naHHOH CTpaHe 3J1J1HnCOHn Ha3wBatOT peljJepeH/.{-3AAUn-
COUdOM. OH XapaKTepH3yeTcH BeJlH4HHOH 60JlbWOH nOJlY-
OCH a H C>KaTHeM a= 1- b /a, nOKa3b1BatOIll.HM, Ha KaKYtO

nOJltO nOJlHpHaH nOJlYOCb b Kop04e 3KBaTOpHaJlbHOH no-

JlYOCH a.
.

B Ta6J1. 1 naHbI CBeneHHH 06 OCHOBHblX pe<tJepeHu-
3J1J1HnCOHnax, HCnOJlb3YtOwHxCH npH COCTaBJleHHH MOpCKHX

KapT, a TaK>Ke 06 3J1J1HnCOHnax  e>KnYHaponHoroaCTpo-
HOMH4eCKoro COt03a (CTaHnapTHaH 3eMJlH) H Bcel\1Hp-
HOH reone3H4ecKoH CHCTeMbl (BfC-72), pa3MepbI KOTO-

pb1X nOJlY4eHbI rJlaBHbIM 06pa30M no pe3YJlbTaTaM H;-)O-
JltOneHHH I1C3 B pa3J1H4Hb1X paHoHax 3eMJlH H XapdY'T'{'-
PH3YtOT ee B ueJlOM.

COBpeMeHHwe npenCTaBJleHHH 0 <tJopMe 3eMJlH n03BO-

J1HtOT nOCTaBHTb B pHn HCTopH4ecKHx napanoKCOB BbICKa-

3bIBaHHe XpHCTo<tJopa KOJlYM6a: «nOJlaratO, 4TO OHa He

TaKaH KpyrJlaH, KaKOH ee onHCbIBaJlH, a nOXO>Ka <tJOpMOH
Ha rpywy, Ha KpyrJloH nOBepXHOCTH eCTb 3aMeTHaH BbmYK-
JlOCTb co C'fOpOHbl 4epeHKa; HJlH ee MO>KHO cpaBHHTb C

KpyrJlbIM MH40M, Ha KOTOpOM eCTb 4TO-TO BpOne >KeHCKOro

COCKa; 3Ta BbICTynatOwaH 4aCTb nOnHHMaeTCH HaH60Jlee

BbtCOKO H HaXOnHTCH 6J1H>Ke Bcero K He6ecaM» I.

TpynHo nOBepHTb, 4TO CKa3aHHoe OTHOCHTCH K XV B.

o <tJopMe 3eMJlH HaM nOBenaJlH ee HCKYCCTBeHHble cnYT-

I

XeHepJJ,aJl T KTO OTKpbIJI AMepHKy?j/HaYKa H >KH3Hb. 1974.
No 6. e. 19.
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HHKH, HO KaK Y3HaJl 0 HeH KOJlYM6? :::ho TeM 60Jlee YJ],HBH-

TeJlbHO, lJTO 3eMHOH 3J1J1HnCOHJ], MaJlO OTJlHlJaeTCfI OT wapa:

pa3HOCTb ero nOJlyoceH COCTaBJlfleT Bcero JlHLlJb

a-b=21 KM; paJ],HYC ynoMflHYToro Bb1we YCJlOBHOrO

3eMHoro wapa JlHWb Ha 12 KM MeHbwe nOJlyocH a. Bo

MHorHX cJlYlJaflx B J],aJlbHeHWeM J],JlfI npocToTbl paccY)K-

J],eHHH Mbl 6YJ],eM paccMaTpHBaTb 3eMJlIO KaK wap.

IlYHA - HAW nEPBblVl

HABl-1rA 1-10HHbIVl CnYT-

HI-1K. 3AKOHbi KEnIlEPA

MO)KHO YTBep)KJ],aTb, lJTO Ha-

pflJ],Y C COJlHt-leM JlYHa H3BelJHO CJlY)KHT MOpenJlaBaTeJlflM
«He6eCHbIM MaflKOM». Ha6J1IOJ],eHHfI 3a KOTOpblM n03BOJlfl-

lOT pewaTb np06J1eMbI H3MepeHHfI BpeMeHH, onpeJ],eJleHHfI

MeCTa H HanpaBJleHHfI J],BH)KeHHfI CYJ],Ha. X. KOJlYM6 YT-

Bep)KJ],aJl, lJTO cYllI.eCTByeT JlHWb OJ],HO 6e30WH60lJHOe KO-

pa6eJlbHOe HClJHCJleHHe - 3TO aCTpOHOMHlJeCKOe, H «ClJaCT-

JlHB TOT, KTO C HHM 3HaKOM».

B HaLIJ BeK MHp eCTeCTBeHHblX He6eCHbiX opHeHTHpOB

nOnOJlHHJlCfI nJlOJ],aMH lJeJlOBelJeCKOrO reHHfI - HCKYC-

CTBeHHb1MH cnYTHHKaMH 3eMJlH, Ha6J1IOJ],eHHfI KOTOpbtX

n03BOJlflIOT pewHTb Bce np06J1eMbI MOpCKOH aCTpOHaBHra-
UHH H paJ],HOHaBHraUHH.

4T06b1 I1C3 (KaK H JlYHa) Mor nOCJlY)KHTb «He6eCHbIM

MaflKOM», HaJ],O npe)KJ],e Bcero HaYlJHTbCfI onpeJ],eJlflTb TO

MeCTO, KOTopoe 3aHHMaJl 3TOT «MaflK» B MOMeHT ero Ha6J11O-

J],eHHfI. .llJ1f1 3Toro HaJ],O 3HaTb 3aKOHbi J],BH)KeHHfI H(,-

6eCHbiX TeJl B rpaBHTaUHOHHblX nOJlflX, C03J],aBaeMb1X CH-

JlaMH B3aHMHoro TflrOTeHHfI Macc KOCMHlJeCKHX TeJl (npe-
rpaJ], J],eHCTBHIO 3THX CHJI He CYUI,eCTByeT).

PeaJlbHble J],BH)KeHHfI TeJl COJlHelJHOH CHCTeMbI, BKJlIO.

lJalOllI.eH J],eBflTb 60JlbWHX nJlaHeT C J],eCflTKaMH HX cnYTHH-

KOB H J],ecH"rKH TbICfllJ MaJlblX nJlaHeT - aCTepou8oB.
CJlO)KHbl. 110raHH KenJlep, C<tJOPMYJlHpOBaBWHH B XVII B.

3aKOHbI HeB03MYllI.eHHOrO J],BH)KeHHfI nJlaHeT BOKpyr

COJlHua no pe3YJlbTaTaM MHOrOJleTHHX Ha6J1IOJ],eHHH 33

nJlaHeTOH Mapc, nHCaJl, lJTO «JlerlJe, Ka)KeTCfI, J],BHraTb ca-

MH nJlaHeTbl. lJeM nOHflTb HX llBH)KeHHe». llBH)KeHHe .rIVHbl

H I1C3 BOKpyr 3eMJlH B nepBOM npH6J1H)KeHHH TaK)K('

xapaKTepH3yeTcfI 3aKOHaMH KenJlepa.
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PHC. 3. 3,1eMeHTbl 0PUHTbl ell\ r.
HHKa 3eMJlH

3aKOH

f/JOKYCOB
(pHC. 3).

HanoM HM.lJTuO 3J1J1HnC eCTb nJlOCKafl KpHBafl, CYMM3
paCCTOflHHH JlI060H TOlJKH KOTOpOH a J],O J],BYX <tJHKcHpoBaH-
HbIX TOlJeK (<tJOKYCOB) 0 1 H O2 nOCTOflHHa. nJlOCKOCTb

Op6HTaJlbHOrO 3J1J1HnCa He MO)KeT npOXOJ],HTb HHalJe, K3K

lJepe3 ueHTp Macc 3eMJlH 0 1 H lJepe3 ueHTp MaCCb1 cnYTHH-
Ka a. 3TO 03HalJaeT, lJTO I1C3 He MO)KeT, nOJ],06Ho caMO.le-

TY, npOH3BOJlbHO H3MeHflTb HanpaBJleHHe H CKOpOCTb J],BH-

)KeHHfI; npH H3MeHeHHH pe)KHMa J],BH)KeHHfI HJlH noJ], J],eHCT-
BHeM B03MYllI.alOUI,HX CHJI I1C3 nepeHJ],eT Ha J],PyrylO Op6H-
TY, HMelOllI.YIO HHbie pa3Mepbl H HHYIO opHeHTHpOBK\
B npocTpaHcTBe, HO ee nJlOCKOCTb 06f13aTeJlbHO npOHJ],eT
lJepe3 ueHTp Macc 3eMJlH.

KaK BCflKHH 3J1J1HnC, op6HTa I1C3 HMeeT J],Be OCH CHM-

MeTpHH: 60JlbWYIO OCb AII=2a H nepneHJ],HKYJlflPHYIO K HeH

M3J1YIO OCb 2b, npOXOJ],flUI,He lJepe3 ueHTp 3J1J1HnCa ll.
60JlbWafl OCb npOXOJ],HT lJepe3 <tJOKYCbl 3J1J1HnCa, ee Ha-

3blBalOT AUHueu ancu8. AnCHJ],a 11, 6J1H)KaHWafl K 3eMJle,
HMeHyeTcfI nepU2eeM, HaH60Jlee YJ],aJleHHafl OT 3eMJlH
TOlJKa Op6HTbi A - an02eeM.

I. Op6uTa cnYTHUKa eCTb 3AAUnc, B 08HOM 11.1

KOTOp020 pacnOAOJ/CeH u,eHTp Mace 3eM/lll
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Pa3Mepbl 1-1 <tJOpMa Op61-1TaJIbHoro 3JIJIl-lnCa XapaKTepl-l-

3YIOTCH BeJIl-I'lI-IHOH 60JIbWO nOJIyocl-I a 1-1 CTeneHblO C>Ka-

TI-IH 3JIJIHnCa, OueHI-lBaeMOI-I no BeJII-I41-1He 3KCUe HTpI-lCI-I-
TeTa e. 60JIbWaH nOJIYOCb MO>KeT 6bITb paCC41-1TaHa I-ICXO-

AH 1-13 paCCTOHHI-IH OT ueHTpa Macc 3eMJII-I 0) AO ueHTpa
I1C3 a B MOMeHT npOXO>KAeHI-IH nepl-lreH rll=Rt +hll
1-1 anoreH r A=Rt; +hA (3AeCb Rt- paAI-IYC 3eMHoro wapa,

paBHoro no 06'beMY 3eMHOMY 3JIJI1-1 nCOI-IAY, ero BeJII-I41-1Ha

COCTaBJIHeT 6371 KM; hlll-l h A
- BblCOTa I1C3 HaA nOBepx-

HOCTblO 3eMHoro wapa B MOMeHT nepl-lreH 1-1 anoreH COOT-

BeTcTBeHHo) :

a=O,5(rIl+rA)=R t +O,5(h n+h A). (1.1)

:3KcueHTpI-lCI-lTeT 3JIJII-IIICa HaXOAI-ITCH no <tJop MYJIe

e
-

rA-rll
_

hA-hn
=

hA-h ll
= -Y1-b2

ja
2

. (1.2)-

2a
-

2a 2Rt+hA+hll

.l1JIH onl-lCamtH ABI-I>KeHI-IH I1C3 no 3JIJIl-lnTI-I4eCKOH op-
61-1Te YAo6HO I-ICnOJIb30BaTb <tJoKaJIbHblH napaMeTp p-

nOJIOBI-IHY XOPAbl, npoBeAeHHoH 4epe3 <tJOKYc 3JIJIl-lnCa na-

paJIJIeJIbHO MaJIOH OCI-I.

MO>KHO fIOKa3aTb, 4TO

e=cja; p=b
2

ja; p=(a
2
-c

2
)ja=a(l-e

2
). (1.3)

me c - paCCTOHHl-le OT ueHTpa 3JIJII-IIICa AO ero <tJoKyca.
C Y4eToM p MO>KHO 3ani-lCaTb

rA=pj(l-e), rll=pj(l+e). (1.4)

l-ho6bl oxapaKTepl-l30BaTb ABI-I>KeHl-le I1C3 Ha <tJoHe
3Be3AHoro He6a, YAo6HO BOCnOJIb30BaTbCH uMaTeMaTI-I:
4ecKoH MOAeJIblO - 4epTe>KOM BcnOMOraTeJIbHOI-I He6eCHOI-I

c<tJepb1 (pl-lc. 4). 113 ueHTpa 3eMJII-I  )Onl-lWeM c<tJepy npo-
1-13BOJIbHOrO paAl-lyca. Ce4eHi-le 3TOI-I c<tJepbl nJIOCKOCTblO

Op61-1Tbl I1C3 AaeT OKPY>KHOCTb BB'. KOTOpylO Ha3bIBalOT

BUduMOU OP.6UTOU I1C3. OKPY>KHOCTb, 06pa3YIO w.aHCH

npl-l nepeCe4eHI-II-I c<tJepbl nJIOCKOCTblO 3KBaTopa 3eMJII-I,
HBJIHeTCH He6ecHblM 3KBaTopoM 33'. nJIOCKOCTb Ha4aJIb-

HOro rpl-lHBI-I4CKOrO Mepl-lAl-laHa B nepeCe4eHI-II-I co c<tJepoH
o6pa3yeT He6eCHb1H rpl-lHBI-I4CKHH Mepl-lAl-laH P rv 3 rp

P s.

T04KI-I lIepeCe4eHI-IH He6eCHoro 3KBaTopa 1-1 BI-IAI-IMOH

Op61-1Tbl I1C3 Ha3blBalOT BOCXOdRUI,UM Y3AOM J (B 3TOH
T04Ke I1C3 nepeXOAI-IT 1-13 IO>KHOrO nOJIywapHH c<tJepbl B
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PHC. 4. BliLlHMaH op6HTa I-1C3.

C(jJepH'IeCKHe H nOJlHpHble KOOPJJ,H-
HaTbl I-1C3

ceBepHoe) H HUCXOdJlUl,UM Y3AOM(J. npHMaH .n,'2.5'Ha3b1Ba-
eTCH AUHueu Y3AOB.

OxapaKTepl-l30BaTb ABI-I>KeHl-le I1C3 MO>KHO, eCJII-I 3a-

<tJI-IKCl-lpOBaHO nOJIO>KeHl-le ero Op61-1Tb1 B npoCTpaHcTBe
1-1 nOJIY4eHo ypaBHeHl-le ABI-I>KeHI-IH I1C3.

nOJIO>KeHl-le BocxoAHw.ero Y3JIa MO>KHO 3a<tJI-IKCl-lpO-
BaTb: I) OTHOCI-ITeJIbHO He6ecHoro rpl-lHBI-I4CKoro Mepl-lAI-I-
aHa; 2) OTHOCI-ITeJIbHO T04KI-I 3KBaTOpa'Y' (T04KI-I OBHa,
I-IJII-I T04KI-I BeCHbl). KOTOpylO COJIHue npOXOAI-IT B AeHb
BeceHHero paBHOAeHCTBI-IH 21 MapTa.

B nepBoM CJIY4ae Ayra He6ecHoro 3KBaTopa :3
rp
1J

(CM. pl-lc. 4) paBHa reorpa<tJ1-I4eCKOH AO,flroTe BOCXOAH-

2 P. A. CKyOKO, 6. r. MOP118HH08 17



wero Y3na A ,C4HTaeMOH OT rpHHBH4CKOrO MepH HaHa
B npe enax 0-180

°

(BocT04HaH  onrOTa nOnO>KH

TenbHa), B aCTpoHoMHH 3Ta >Ke  yra cooTBeTcTByeT
i!pUHBU'iCKOMY 'iUCOBOMY Yi!AY BOCXO H1ueroY3na t ,HO
3 eCbnOnO>KHTenbHblM npHHHMalOT yron, OTC4HTaHHb1H K

3ana y.HanpHMep, ecnH nOnO>KeHHe BOCXO HweroY3na

xapaKTepH3yeTcH ero rpHHBH4CKHM 4aCOBbiM yrnoMA
t rp=300

°

W, TO reOrpacpH4eCKaH  onroTa 3TOrO Y3na

paBHa il.=360-300=60 °
E.

Bo BTOpOM cnY4ae  yraHe6eCHoro 3KBaTopa T npe -
CTaBnHeT C060H H3BeCTHoe H3 Kypca aCTpOHOMHH npH-
Moe BOCXO>K eHHeBOcxo HweroY3na ad?; 4awe ero 3a-

'V\eHHIOT afleaiJHbtM !}i!AOM (3Be311.Hb1M 1I.0nOnHeHHeM)
T1, =360 o_a

lL
, T. e. 4aCOBbiM yrnoM, OTC4HTaHHbiM OT T04-

KH OBHa.
B 0606weHHOM BH e yryHe6eCHoro 3KBaTopa, onpe-

 enHIOWylO nOnO>KeHHe BOCXO Hwero Y3na, Ha3blBalOT

aOAi!OTOI1 BOCXOaRU{ei!O Y3AU H 0603Ha4alOT Q.
EcnH no H3BeCTHblM Koop HHaTaM adl (HnH T':O He06xo-

 HMOnonY4HTb reorpacpH4eCKYlO  onrOTYBOcxo Hwero
Y3na, TO npe BapHTenbHOBbl4HcnHIOT i!pUHBU'iCKUI1 'iU-

COBOU Yi!OA TO'iKU OBHU B 3a aHHb1HMOMeHT Ha6J1IO eHHH.
.1J,JlH 3TOro no 3a aHHOMY CTaH apTHOMY speMeHH T

c

(no KOTOPOMY H YT4aCb1 Ha6J1IO aTeJlH) H COOTBeTCTBY-
IOweMY 3TOMY BpeMeHH HOMepy 4aCOBoro nOHca N!!c BHa-

4aJle Bbl4HCJlHIOT MOMeHT Ha6J1IO eHHH no BceMupHOMY
BpeMeHU

T rp=Tc+ N!!c, ( 1.5)

r e3HaK «-» COOTBeTcTByeT BOCT04HOMY 4aCOBOMY no-

HCY, a «+» - 3ana HOMY.
3aTeM C nOMOWblO aCTpOHOMH4eCKHX e>KerO HHKOB

HJlH KaJleH apeHBbl4HCJlHIOT rpHHBH4CKHH 4aCOBOH yroJl
T04KH OBHa t r; YKa3blBalOWHH ee nOJlO>KeHHe Ha 3KBaTO-

pe. ::hy >Ke onepau,HIO y 06HOBbInOJlHHTb Ha nporpaM-
MHpyeMoM MHKpOKaJlbKYJlHTope (OMK) HJlH HHOH

MHKp03BM, ItpHMeHHH CPOPMYJlY

t =H3+0,98565TO+15,04107 T;p' (1.6)

r e H 3=360 O-to "- HCXO Hoe 3Ha4eHHe, rpa ., Ha
"

MOMeHT Trp=OO 31  eKa6pHnpe bl yweroro a(Ta6J1. 2),
Bbl6HpaeMoe BXO OMno 3a aHHoMYro yHa6J1IO eHHH;
TO - HHTepBaJl BpeMeHH, CYT, Me>K yHCXO HbIMMOMeHTOM
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Ta6Au/{a 2

3aD.aHHblH H 3 ,o 3aD.3HHblA H3 
roll rOll

1989 260,36359 1995 260,81023
1990 260,60230 1996 261,04894
1991 260,84103 1997 260,30202
1992 261,07974 1998 260,54073
1993 260,33281 1999 260,77945
1994 260,57152 2000 261.01816

H 3a aHHOHKaJleH apHOH aTOH,onpe eJlHeMb1HCYMMH-
pOBaHHeM YKa3aHHoro B Ta6J1. 3 KOJlH4eCTBa CYTOK T

H'
HCTeKWHX K Ha4aJlY  aHHoro MecHu,a, H KaJleH apHoH
lI.aTbl; T p- MOMeHT Ha6J1lOlI.eHHH no BceMHpHoMV BpeMe-
HH, 4aCbl H HX  eCHTH4Hble OJlH.

PeKoMeH yeTcH nOJlb30BaTbCH OMK «3J1eKTpOHHKa
MK-52» no cJle YlOweHrIpOrpaMMe:

OporpaMMa I

K Ox2 X Oxl OxO Ox6 X + Oxe

+ Fx<O 17 Ox3 + x09 C/O Ox3 Fx<O

23 50 13 50 15 (Bcero 25 waroB)

IfHCTPYKL{UR aAR Bbt'iUCAeHUU

I. BBecTH B perHCTpoBYIO naMHTb OMK HCXOJJ,HbJe JJ,aHHbIe no
aJJ,pecaM:

0,98565

15,04107
B HTepBaJl To

xOO

x02

x06

H3 (CM. Ta6J1. 2)
360

xOI

.xn:)

2. Ha6paTb Ha CBeTOBOM Ta6J10 OMK 3aJJ,aHHbIii MOMeHT BceMHpHo-ro

Bpe eHH T
rp B (jJopMe 44, MMCC (KOJlH'IeCTBO 'IaCOB OTJJ,eJlHTb

3aIlHTOH; KOJlH'IeCTBO MHHYT, ceKYHJJ, H HX JJ,eCHTH'IHbIX JJ,oJleii He OTJJ,e-
JlHTb) .

3. ECJlH BbI'IHCJlHeTCH rpHHBH'ICKHii 'IacoBoii yroJl TO'lKH OBHa,TO BBeCTH HOJlb no aJJ,pecy xOe, eCJlH HaMe'leHO Bbl'lHCJlHTb MeCT-
Hbl/1 'iaCOBOU YZOA TO'iKU OBHa t':; OT KaKorO-TO MepHJJ,HaHa, pacnoJlo-
>KeHHoro B reorpa(jJH'IeCKOii JJ,OJlrOTe AM' TO BBeCTH 3TY JJ,OJlrOTY no

aJJ,pecy xOe (BOCTO'lHaH nOJlO>KHTeJlbHa, 3ana!l.HaH OTpHuaTeJlbHa).
OocJle :noro nOJlO>KeHHe BOCXOJJ,HUlero Y3J1a 1I0JlY'II;ITCH TaK>Ke OTHO-
CHTeJlbHO MepHJJ,HaHa B ,10. rOTe A".

2*
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Ta6Au/{a 3

KORHljeCTBO CYTOK "tHo HCTeKWHX K Hal,Jany

,naHHoro MeCflua
Meulu

npOCTOH ro,n
BHCOKOCHblH roD.

(1992, 1996, 2000)

5I HBapb

<1>eBpaJlb (npocTOii H BHCO-

KOCHblii )

MapT
AnpeJlb
Maii
YlIOHb
YlIOJlb

ABrYCT
CeHTH6pb
OKTH6pb
HOH6pb
lleKa6pb

o
31

59
90
120
15]
181
212
243
273
304
334

o
31

60
91
121
152
182
213
244
274
305
335

4. nYCTHTb nMK Ha C'IeT KOMaHJJ,oii B/O C/O.
5. nOCJIe OCTaHOBa C'IeTa Ha Ta6J10 I! 110 aJJ,pecy Ox9 HaXOllHTCH

'IacoBoii yroJl TO'lKH OBHa, BbIpa>KeHHbIii B rpaJJ,ycax I! HX JJ,OJlHX.

6. ECJlI! t r I!JlI! t J He06xoJJ,I!MO BbIpa3HTb B rpaJJ,ycax, MHHYTax

I! llOJlHX JJ,yroBoii MHHYTbI, TO JJ,aTb KOMaHJJ,y K6.
OocJle paC'IeTa t;j, HaXOJJ,HT "AI\.:

il=t =t;j,+T.t. (1.7)

ECJIH npH 3TOM nOJIY'-leHa BeJIH'-lHHa 60JIee 360 0, TO

CJIeJI.yeT OT6poCHTb 360 0. OOCJIe norO npH t <180
°

onpeJI.eJIHIOT 3anaJI.HYIO JI.OJIroTY BOCXOJI.HwerO Y3JIa 'A W ,

npH t 180
°
- BOCTO'-lHYIO JI.OJIrOT¥ 'Ad"LE=360 O-t ,

BTOpOH BeJIH'-lHHOH, CPHKcHpYlOllI.eH nOJIO>KeHHe nJIO-

CKOCTH Op6HTaJIbHOrO 3JIJIHnCa B npoCTpaHCTBe, HBJIHeTCH

HaKAOHeHue Op6UTbl i - yroJI Me>KJI.Y He6eCHbIM 3KBaTO-

pOM H BHJI.HMOH Op6HTOH I1C3, OTC'-lHTblBaeMbIH np 
BOCXOJI.HllI.eM Y3JIe OT 3KBaTopa npOTHB XOJI.a '-laCOBOH

CTpeJIKH B npeJI.eJIax 0-180 0. B 3aBHCHMOCTH OT H.aKJIO-
HeHHH pa3JIH'-la1OT Op6HTbI: 3KBaTOpHaJIbHYIO (1=0);

npHMYIO npOMe>KYTO'-lHYIO (0<i<90 0);
°  OJIHpH 1O

(i=90 0); 06paTHYIO npOMe>KYTO'-lHYIO (90 <1<180 ).
B CJIY'-lae KOrJI.a 3KCIJ,eHTpHCHTeT e=O, 3JIJIHnC 06pawa -

eTCH B OKPY>KHOCTb paJI.HYCOM f
KP

.

Rt+hrro rJI.e h
n

-
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JIHHeHHOe B03BbIweHHe I1C3 HaJI. nOBepxHoCTblO 3eMJIH,
KOTopoe HHOr1l.a Ha3bIBalOT BbICOTOH nOJIeTa (ee He CJIe-

1I.yeT nYTaTb C yrJIOBOH BbiCOTOH I1C3 HaJI. nJIOCKOCTblO

ropH30HTa Ha6JIIOJI.aTeJIH); TaKYIO Op6HTY Ha3bIBalOT KPY-
cOB(}/l (CM. pHC. 3).

KpyroBYIO Op6HTY H ee nOJIO>KeHHe B npocTpaHCTBe
nOJIHOCTblO xapaKTepH3YIOT Op6HTaJIbHble 3JIeMeHTbI Q, i,
f

KP'

D.JIH 3JIJIHnTH'-leCKOH Op6HTbl He06xoJI.HMO 3acpHKCHpO-
BaTb nOJIO>KeHHe H opHeHTHpoBKY 3JIJIHnCa B Op6HTaJIbHOH
nJIOCKOCTH. D.JIH norD YKa3bIBalOT nOJIO>KeHHe nepHreH n
OTHOCHTeJIbHO BOCXOJI.HllI.erO Y3JIa, KOTopoe onpeJI.eJIHeTCH
yrJIOM W, Ha3bIBaeMbIM apcYMeHTOM U1UpOTbl nepuceR (HJIH
aprYMeHTOM nepHreH). AprYMeHT nepHreH H3MepHeTCH
1I.yroH BHJI.HMOH op6HTbI I1C3, OTC'-lHTbIBaeMOH OT BOCXOJI.H-

wero Y3JIa B CTOPOHY JI.BH>KeHHH I1C3 B npeJI.eJIax 0-360°
11.0 HanpaBJIeHHH Ha nepHreH.

3JIJIHnTH'-lecKYIO Op6HTY H ee nOJIO>KeHHe B npoCTpaH-
CTBe nOJIHOCTblO xapaKTepH3YIOT Op6HTaJIbHbIe 3JIeMeHTbI
Q, i, w, a, e.

nOJIO>KeHHe I1C3 Ha 3JIJIHnTH'-leCKOH op6HTe B KaKOH-
JIIi60 MOMeHT YJI.06HO YKa3bIBaTb B nOJIHpHOH CliCTeMe KO-

0pJI.HHaT, Ha'-laJIOM KOTOpOH (nOJIIOCoM) npHHHMaeTcH
lJ,eHTp Macc 3eMJIH 0 1 , H nOJIHpHOH OCblO - HanpaBJIeHHe
Ha nepHreH Od!. KOOpJI.HHaTaMH 3JI.eCb CJIY>KaT paauyc-
BeKTOp I1C3, paBHbIH no MOJI.YJIIO paCCTOHHHIO OT TO'-lKH
0 1 11.0 I1C3 a:

rn ==

a
2

_c
2

a+c cos v (1.8)
P

I +e cos v
'

H nOJIHpHbIH yrOJI v, KOTOpbIH Ha3bIBalOT UCTUHHOU aHOMa-

/lueil.

u
I1CTHHHYIO aHOMaJIHIO H3MepHIOT OT nepHreH (no BHJI.H-

MOH op6HTe I1C3) B CTOPOHY JI.BH>KeHHH I1C3 JI.O HanpaBJIe-
HHH paJI.Hyca-BeKTopa f" B npeJI.eJIax 0-360°.

nOJIO>KeHHe I1C3 Ha op6HTe MO>KHO TaK>Ke YKa3aTb
yrJIOM u, HMeHyeMbiM apcYMeHTOM U1UpOTbl I1C3 (HJIH
aprYMeHToM I1C3). AprYMeHT I1C3 H3MepHIOT OT BOCXO-
1I. H wero Y3JIa aHaJIOrH'-lHO aprYMeHTY nepHreH w.

KOOpJI.HHaTbI nOJIO>KeHHH nepHreH H I1C3 Ha op6HTe
CBH3aHbI B cpopMYJIe

u=w+v. ( 1.9)
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DpH He06xo.n.HMOCTH nepHO.n. HX H3MeHeHHH, paBHbIH 360°,
nOCJIe paCLJeTa aprYMeHTa l1C3 oT6pacblBalOT.

u

 JIHonpe.n.eJIeHHH aprYMeHTa nepHreH W H HCTHHHOH

aHOMaJIHH u He06xo.n.HMO 3HaTb 3aKOHOMepHOCTH .n.BH>Ke-
HHH l1C3 no op6HTe.

3aKoH II. PaaUyc-BeKTop 11C3 r" 3a paBHble UHTepBa-

Abl BpeMeHU onUCbLBaeT paBHoBeAuKue nAoU{aau.
nJIOlll.a.n.H 0"0 1 0"1 H 0"20 1 0"3, nOKa3aHHbie Ha pHC. 3,

paBHbl; BpeMH nepeMelll.eHHH l1C3 no op6HTe H3 TOLJKH uO"
B TOLJKY 0"1 H H3 TOLJKH 0"2 B TOLJKY 0"3 o.n.HHaKOBO, HO npOH-
.n.eHHbIH 3a 3TO BpeMH nYTb 0"0"1 MeHbllle nYTH B6JIH3H nepH-

reH 0"20"3. PaCCTOHHHe l1C3 - 3eMJIH HenpepblBHo Me-

HHeTCH, l1C3 .n.BH>KeTCH HepaBHOMepHO: 6blCTpee B6JIH311

nepHreH H Me.n.JIeHHee B6JIH3H anoreH.

3aKOH III. OTHoUieHue KBaapaTQ nepuoaa o6paU{eHuR
I1C3 T" no op6uTe K Ky6y ee 60AbUiOii nOAYOCU eCTb BeAU-

'-tUHa nOCTORHHaR.

OTclO.n.a CJIe.n.yeT, LJTO no Mepe YBeJIHLJeHI1H 60JIblllOH

nOJIYOCH a nepHO.n. 06palll.eHHH l1C3 To B03pacTaeT. Era

BblLJHCJIHIOT no cpopMYJIe

To=2 I, (1.10)

r.n.e K-3 986 0 105
KM

3
/c

2
- rpaBHTaUHoHHblH nOTeHUHaJI

3eMJII1, a HbIHnpoH3Be.n.eHHIO rpaBHTaUHoHHoH nOCTOHH-

HOH Ha Maccy 3eMJIH.

 JIHKpyroBoH Op6HTbI a=r
KP'

B 3TOM CJIYLJae nepHo.n.

06palll.eHI1H l1C3 B03paCTaeT no Mepe YBeJII1LJeHHH ero

B03Bbl111eHHH Ha.n. 3eMHoH nOBepxHocTblO (BbICOTbI nOJIeTa).
Do.n.CTaBHB B nOCJIe.n.HIOIO CPOPMYJIY 3HaLJeHHH r KP=6371 +
+h", KM, .n.JIH pa3JII1LJHOH BblCOTbl nOJIeTa h

n nOJIYLJHM:

BbiCOTa noneT3. KM THn Op6HTbI nepHOli 06pameHHR HC3

o

1000.

19100

35 800

fHnOTeTH'IeCKaH

HYJleBaH

HH3KaH

CpeJJ,HHH
CTaUHoHapHaH
(npH i=O)

84,3 MHH

105 MHH

11,2 'I

23 'I 56 MHH 04,1 C

(1436,1 MHH)

B nepBoM CJIYLJae npe.n.nOJIaraeTCH .n.BH>KeHHe l1C3

B.n.OJIb nOBepxHocTH 3eMHoro lllapa, LJTO npaKTHLJeCKH He-

B03MO>KHO H3-3a cOnpOTHBJIeHHH aTMoccpepbI H no MHOrl1 
.n.PYrI1M npHLJHHaM. l1HTepecHO oTMeTHTb, LJTO Y>Ke B O.n.HOI1

H3 KOMe.n.HH B. WeKcnHpa, BeJIHKOrO MaCTepa xy.n.O>KeCT-

22

BeHHOH KYJIbTypbl 3nOXH B03pO>K.n.eHHH H cOBpeMeHHHKa
11. KenJIepa, ynoMHHaeTcH nepHo.n. 06palll.eHI1H HYJIeBOrO
cnYTHHKa, Ha Op6HTY KOToporo O.n.HH H3 repoeB 06ewaJI 3a-

6pOCHTb CBoero c06ece.n.HHKa.
B nOCJIe.n.HeM cJIYLJae nepHo.n. 06paweHHH l1C3, Ha3bI-

RneMhlH CYT04HbIM. paBeH 3Be3.n.HoMY nepl1o.n.y BpaweHHH
3eMJII1 BOKpyr cBoeH OCH. ECJIH >J<e ero Op6HTaJIbHaH
nJIOCKOCTb cOBna.n.aeT C nJIOCKOCTblO 3KBaTopa 3eMJIH, TO

OH Bce BpeMH Haxo.n.I1TCH Ha.n. O.n.HOH H TOH >Ke TOLJKOH

3KBaTopa. TaKoH cnYTHHK Ha3b1BaIOT cTa4uoHapoM.
PeaJIbHaH MI1HHMaJIbHO B03MO>KHaH BblCOTa nOJIeTa

l1C3 COCTaBJIHeT OKOJIO 100-120 KM npH nepHo.n.e 06pa lll.e-
HHH OKOJIO 87 MI1H.

Bo06ll1.e rOBopH, Op6HTbi l1C3 no BblCOTe ero nOJIeTa

no.n.pa3.n.eJIHIOT Ha TPH BI1.n.a: HU3Kue npH h
n
= 120+5000 KM;

cpeaHue - h
n=5000+20 000 KM; BblCOKue - hn>

>20000 KM.

nepHO.n. 06palll.eHHH l1C3 MO>KeT 6b1Tb BbI6paH TaK,
LJT06bI OH YKJIa.n.bIBaJICH B CYTKax ueJIoe LJHCJIO pa3. Tor.n.a
l1C3 6y.n.eT nOHBJIHTbCH Ha.n. O.n.HHM H TeM >Ke nYHKTOM
3eMJIH perYJIHpHO B O.n.HO H TO >Ke MeCTHOe BpeMH. TaKoH
CIIYTHI1K Ha3bIBalOT CUHXPOHHbIM.

l1C3 Ha KPyroBoH Op6HTe .n.BH>KeTCH C nOCTOHHHOH

yrJIOBOH CKOpOCTblO n ,,=360°/T ,,: .n.JIH HYJIeBOrO l1C3 OHa

paBHa OKOJIO 4,3
°

/MHH, .n.JIH HH3KOOp6HTHoro - OKOJIO

3,4
°

/MHH, .n.JIH cpe.n.HeBbIcoTHoro
- OKOJIO 0,5

°

/MHH.
MOMeHT npOXO>K.n.eHHH l1C3 LJepe3 nepHreH HJIH LJepe3

BOCXO.n.HllI.HH Y3eJI Ha3bIBalOT anoxoii (HaLJaJIbHbIM MOMeH-

TOM) H 0603HaLJalOT T" HJII1 T4/.'

3AnYCK I-1C3
1-1 PAC4ETbi ErO ,lJ,BI-1>KE-
HI-1 no OP61-1TE

ECJIH B TOLJKe 0" 3eMHoro no-
JIH THroTeHHH Haxo.n.HTCH TeJIO MaCCOH m, y.n.aJIeHHOe OT
ueHTpa Macc 3eMJIH Ha paCCTOHHHe r, TO Ha Hero B03-

n.eHcTByeT CHJIa THrOTeHHH F=mg, r.n.e g=K/r
2
-

YCKO:.
peHl1e CHJIbl TH>KeCTH; K - rpaBHTaUHOHHblH nOTeHUHaJI
3eMJII1. no Mepe YBeJII1LJeHHH paCCTOHHHH .n.o ueHTpa Macc
3eMJ]11 CI1J]a THrOTeHHH 3aMeTHO y6b1BaeT (pHC. 5).
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z

F'

a

15 20

hn. mb/C. /(M

PHC. 5. BblBO.a YlC3 Ha KpyroBYIO

H 3J1J1HnTH'IecKYIO Op6HTbI

DpH JI.BH>KeHHH paccMaTpHBaeMoro TeJIa no HanpaBJIe-

HHIO nepneHllHKYJIHpa K HanpaBJIeHHIO CHJIbi THrOTeHHH

(HHa4e rOBopH, no HanpaBJIeHHIO nepneHJI.HKYJIHpa K

oTBecHoH JIHHHH O\Z HJIH B nJIOCKOCTH MaTeMaTH4eCKoro

ropH30HTa T04KH a) co CKOpOCTblO V B03HHKaeT HH pU.H-
OHHaH u.eHTp06e>KHaH CHJIa F'=mg u' rJI.e g u= V

2
/r=

=n r- u.eHTp06e>KHOe YCKopeHHe; no - yrJIOBaH CKO-

pOCTb TeJIa. DpH OTKJIOHeHHH HanpaBJIeHHH CKOpOCTH V
OT nJIOCKOCTH ropH30HTa TpaeKTopHH KpyroBoro JI.BH>Ke-
HHH TeJIa nepece4eTcH C 3eMHoH nOBepxHocTblO.

UeHTp06e>KHaH CHJIa F' HanpaBJIeHa nepneHJI.HKYJIHp-
HO K HanpaBJIeHHIO CKOpOCTH V H npH JI.OCTaT04HOH CKOpO-
CTH OHa CKOMneHcHpyeT CHJIY THrOTeHHH F; TeJIO a npeBpa-
THTCH B I1C3, JI.BH>KYWHHCH no KpyroBoH op6HTe paJI.HYCOM
rKp=Rt;+h rr

. KpyrOBYIO CKOpOCTb HaXOJI.HT H3 YCJIOBHH

K
-2 V2  I

m r =m
KP

r KP ,

OTKYJI.a

VKP=-Vgr KP -V K/ (R,t-h n). (1.11)

CJIeJI.OBaTeJIbHO, KpyroBaH CKOpOCTb 3anYCKa I1C3
YMeHbwaeTCH no Mepe YBeJIH4eHHH BbtCOTbl nOJIeTa h rr
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)JJIH HYJIeBOrO cnYTHHKa V
KR

7,91 KM/C=28500 KM/4;

npH BblCOTe nOJIeTa h
n
= luOO KM Vi<p=7,35 KM/C=

=26460 KM/4.
ECJIH CKOpOCTb TeJIa np.eBblcHT 3TO MHHHMaJIbHO He-

06xOJI.HMOe 3Ha4eHHe, KOTopoe Ha3b1BaIOT nepeou KOCMU-

'ieCKOU CKOpOCTblO, I1C3 6yJI.eT JI.BHraTbCH no 3JIJIHncy

(CM. pHC. 3 H 4). npH CKOpOCTH TeJIa 11,2 KM/C
(40300 KM/4) OHO nepeHJI.eT Ha napa"60JIH4ecKYIO TpaeKTo-
pHIO H YHJI.eT H3 ccpepbl 3eMHoro npHTH>KeHHH. TaKa'"H

CKOpOCTb Ha3bIBaeTCH BTOpOU KOCMUtteCKOU (CKOpOCTblO
oCB060>KlleHHH) .

CKOpOCTb JI.BH>KeHHH I1C3 no 3JIJIHnTH4ecKoH op6HTe
B 06weM BHJI.e 3anHCbIBalOT Bblpa>KeHHeM

V;=K(2/r-l/a). (1.12)

Ha Y4acTKe BblBeJI.eHHH I1C3 JI.OCTaBJIHeTCH paKeToH-
HOCHTeJIeM B Ha3Ha4eHHYlO T04KY npoCTpaHcTBa a, T. e. no-

JIO>KeHHe KOTOpOH 3apaHee 06YCJIOBJIHBaeTCH reorpacpH-
4eCKHMH KOOpJI.HHaTaMH JIe>KaWeH noJI. HeH T04KH Ha

3eMHoH nOBepxHocTH H BblCOTOH nOJIeTa hn' B XOJI.e Bbl-

BeJI.eHHH I1C3 nOJIY4aeT He06xoJI.HMble CKOpOCTb H Han-

paBJIeHHe (OTHOCHTeJIbHO ropH30HTa H reorpacpH4eCKO-
ro MepHJI.HaHa). 06bl4HO nporpaMMa BbIBOJI.a I1C3 npeJI.Y-

CMaTpHBaeT OKOH4aHHe ero B T04Ke nepHreH Op6HTbl.
MeCTo I1C3 Ha KpyroBoH op6HTe B KaKoH-To 3aJI.aHHb1H

MOMeHT  JIerKOpacc4HTaTb no Op6HTaJIbHbtM 3JIeMeHTaM

Q, i, r
K H 3noxe TdI.: no paJI.HYcy Op6HTbl r

KP
HaXOJI.HT ne-

pHOJI. 06paweHHH I1C3 Tn, KOTOpblH n03BOJIHeT Bbl4HCJIHTb

yrJIOBYIO CKOpOCTb (yrJIOBOe JI.BH>KeHHe) nn, nOCJIe 4ero

paCC4HTbiBalOT aprYMeHT WHpOTbl I1C3:

u=nn(T-To1I.)' (1.13)

BeJ1H4HHbl   ,i, n n' Tn. Ha3blBalOT 3£jJeMepUOHOU UH£jJopMa-
4ueu llJ1H KpyroBoH Op6HTbI.

npHMep I. 6 ceHTH6pH 1989 r. B reorpa(jJH'IeCKOM nYHKTe C KOOpJJ,H-
HaT3MH: WHP.OTa .-p=40 oN, JJ,OJlrOTa A=50

a
E nJlaHHpYIOTCH Ha6J\1O-

.'\eHHH 1a Ylf:3. 3cj1P\1£'plf HaHHH4JopMaUHH: .aOJlroTa BOCXOllHwero Y3J1a
  =a.n=300, HaKJlOHeHHe Op6HTbI i=65 0, 7dt=3 4 110 3HMHeMY MO-

CKOBCKOMY BpeMeHH (HOMep 'IaCOBOro nOHCa NOc=3 BOCTO'lHbIii),
nepHOJJ, 06paweHHH To= 100 MHH. B KaKOii TO'lKe KpyroBOii Op6HTbI
6YJJ,eT Ha6J1IOJJ,aTbCH YlC3 CIIYCTH 20 MHH nocJle npOXO>KJJ,eHHH BOCXOJJ,H-
wero Y3J1a?
Pew e H H e. 1. HaxoJJ,HM yrJloBoe JJ,BH>KeHHe n o=360/l00=

n
3,6

a

/MHH. 2. BbI'IHCJlHeM aprYMeHT WHpOTbI YlC3: u=3,6X 20=72 a.
OJlO>KeHHe YlC3 nOKa3aHO Ha pHC. 4.
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PHC. 6. OllpeJJ,eJleHHe MeCTa YlC3

Ha op6HTe

MeCTO I1C3 Ha 3JIJIHnTHlJeCKOH op6HTe Onpe11eJIHeTCH
ero HCTHHHOH aHOMaJIHeH OTHOCHTeJIbHO TOlJKH nepHreH n.

I1CTHHHYIO aHOMaJIHIO v (pHC. 6) BbllJHCJIHIOT cJIe.n.yIO-
llI.HM 06pa3<"M. OepHo11 06palll.eHHH no 3JIJIHnTHlJeCKOH
op6HTe, HMelOIlJ,eH 60JIbWYIO nOJIYOCb a, COrJIaCHO TpeTbe-
MY 3aKOHY KenJIepa, paBeH nepH011Y 06paIlJ,eHHH no Kpyro-
BOH op6HTe pa11HYCOM r Kp=a. 003TOMY BMeCTO 11BH>KeHHH

peaJIbHOrO I1C3 no 3JIJIHncy MO>KHO paCCMaTpHBaTb 11BH-
>KeHHe YCJIOBHOrO I1C3 no KpyroBoH op6HTe (npH YCJIOBHH
r Kp=a).
26

YCJIOBHbIH I1C3 0' 6Y11eT 11BHraTbCH C nocToHHHOH

VrJIOBOH CKOpOCTblO ncp' paBHOH cpe11HeH CKOpOCTH 11BH-

 eHHHpeaJIbHOrO I1C3. ::hy Cpe11HIOIO yrJIOBYIO CKOpOCTb
Ha3bIBalOT cpeOHUM OeUJlCeHUeM H BbllJHCJIHIOT no cpopMYJIe

ncp=2n/To=-VKa -3. (1.14)

no cpe11HeMY 11BH>KeHHIO H H3BeCTHOH 3noxe npOXO>K11e-
HHH I1C3 lJepe3 nepHreH Tn MO>KHO BbIlJHCJIHTb 11yry, KO-

TOPYIO np06e>KaJI 6bl I1C3 nOCJIe nepHreH, 11BHraHCb paBHo-
MepHo no YCJIOBHOH KpyroBoH op6HTe. ::hy 11yry Ha3b1BaIOT

cpeoHeu aHOMaAueu H 0603HalJalOT M=n
cp( T- T II)' r11e

T - 3a11aHHbIH MOMeHT BpeMeHH.
no cpe11HeH aHOMaJIHH M H 3Kcu,eHTpHCltTeTY Op6HTbl

e, pewaH ypaBHeHHe KenJIepa

E=M+esinE, (1.15)
Bb14HCJIHIOT 3Kcu,eHTpu'-I.ecKYIO aHOMaAUIO E - yrOJI Me>K11Y
HaIIpaBJIeHHeM H3 u,eHTpa 3JIJIHnCa Ha nepHreH H HanpaBJIe-
HHeM Ha TOlJKY KpyroBoH Op6HTbl 0', nOJIYlJaeMYIO npo-
eu,HpoBaHHeM I1C3 Ha KpyroBYIO Op6HTY no nepneH11HKY-
JIHPy K 60JIbWOH nOJIYOCH.

YpaBHeHHe KenJIepa pewalOT nOCJIe110BaTeJIbHb1MH npH-
6JIH>KeHHHMH, lJTO Y1106HO BblnOJIHHTb Ha nMK. B nepBOM
npH6JIH>KeHHH npHHHMalOT E=M H Tor11a nepBaH 3Kcu,eHT-
pHlJeCKaH aHOMaJIHH paBHa

E1=M+esinM,

3aTeM HaXOD.HT

E2=M+esinE 1 ;

E3=M+esinE2'

E,,=M+esinE ,,-I.

BbIlJHCJIeHHH np0110JI>KaIOT 110 Tex nop, nOKa pa3HHu,a
E,,-E"_I He CTaHeT npeHe6pe>KHMO MaJIOH.

B HTore HaX011HT HCTHHHYIO aHOMaJIHIO I1C3

Eo l+e
v=2arctg (tg VI_) ' ( 1.16)
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nOCJIe 4erO nOJIY4alOT aprYMeHT LUHpOTbl I1C3 no H3BeCTHO-

MY aprYMeHTY nepHreH <U [CM. CPOPMYJIY (1.9)]: u=

=<u+v.
BeJIH4HHbl Q, i,- a, e, <u, T II HBJIHIOTCH 3cpeMepHJI.HOH

HHcpopMau,HeH JI.JIH 3JIJIHnTH4ecKoH Op6HTbI, He06xoJI.HMOH
JI.JIH Bbl4HCJIeHHH MeCTa I1C3 Ha KaKoH-TO 3aJI.aHHbIH
MOMeHT BpeMeHH.

npMMep 2. BbI'IHCJlHTb HCTHHHYIO aHOMaJlHIO H aprYMeHT WHpOTbI
YlC3 cnYCTH 45 MHH nOCJIe npOXO>KJJ,eHHH HM nepHreH. 3(jJeMepHJJ,HaH
HH(jJopMaUHH: aprYMeHT lIepHreH w=270 0, JJ,OJlrOTa BOCXOJJ,Hwero Y3J1a
Q=a-"=300 0, HaKJIOHeHHe Op6HTbl i=55 0, 60JlbWaH nOJlyoCb
a=7600 KM, 3KcueHTpHcHTeT e=O,7, 3noxa Tn=2 'I (MOCKoBcKoe 3HM-

Hee BpeMH).
Pew e H H e. BbI'IHCJlHeM:

_/ I. CpeJJ,Hee JJ,BH>KeHHe n
cp
=

V Ka- =3.3
°

/MHH (pa3MepHocTb no-

JlY'IeHa YMHO>KeHHeM BbI'IHCJleHHOrO no (jJopMYJle '1HCJla Ha 3438 JJ,JlH

nepexoJJ,a OT paJJ,HaHHoii Mepbl yrJla K rpa,ll,YCHoii).
2. CpeJJ,HIOIO aHOMaJlHIO, paJJ"

M=-V398 6003
/7600

3
.45= 2,573.

3. 3KcueHTpH'IecKYIO aHOMaJlHIO paC'IeTOM npH6J1H>KeHHii:
nepBoe - E 1=2,573+0,7 sin 2,573=2,950, E 1 -M=O,377;
BTOpoe - E2=2,573+0,7 sin 2,950=2,706, E2-E1=-O,244;
TpeTbe - E3=2,573+0,7 sin 2,706=2,868, E3-E2=O,162;

, . . .

'.
. . . . .

IIpeJJ,1I0CJIeJJ,Hee - E I3=2,573+0,7sm 2,803=2,806, EI3-EI2=0,002;
nOCJleJJ,Hee - E..=2,573+0,7sin 2,806=2,804. Eu-EI3=-O,00l7.

ECJlH npHHHTb TO'lHOCTb paC'IeTa 3KcueHTpH'IeCKOii aHOMaJlHH JJ,O

0,0017 paJJ, O,1
°

,ll,OCTaTO'lHOii, TO Ha 14-M ware HTepaUHOHHbIii npo-
uecc MO>KHO 3aKOH'IHTb. TaKHe BbJ'IHCJleHHH Ha OMK BbJnOJlHHIOTCH
no nporpaMMe 2.

OporpaMMa 2

3 Oxa FxY Ox4 F-V FH X 2 X
6 0 x07 F 1

/ x
Fn X 2 X x05

C/O Bt Ox5 X x08 xOc 50 56 Oxb I
+ I Oxb F-V Oxd 2 Ftg
X Ftg-

l
2 X xn6 FII 2 X FI/x nx3

X X x08 C/O Oxd x08 Fsin Oxb X Oxc
+ xOd Ox8 K4 0 0 0 I
7 Fx,<O 54 50 28 F ABT (76 waroB )

J.1cxoJJ,HbIe JJ,aHHbIe H KOHCTaHTbI pa3MewalOTCH no perHcTpaM na-
MHTH cJleJJ,YlOwHM 06pa30M:

360 x03 a=7600 xOa
398 600 x04 e=0,7 xOb

C'IeT Ha'lHHalOT KOMaHJJ,oii B/O C/O, pe>KHM C'IeTa - «paJJ,HaHbI».
nocJle nepBoro OCTaHOBa C'IeTa Ha Ta6J10 HMelOT n

cp
B paJJ,/MHH (B Ha-

28

weM IIpHMepe HHJJ,HuHpyeTcH 5,7174176 - 02); no aJJ,pecy Ox7 Haxo-

JJ,HTCH nepHoJJ, 06paweHHH J.1C3 B MHHYTax BpeMeHH (B HaweM npH-
Mepe To=109,9 MHH).

Ha6HpalOT Ha Ta6J10 HHTepBaJl BpeMf'HH Me>KJJ,Y :moxoii npoxo>KJJ,e-
HHH YlC3 'Iepe3 lIepHreii H 3aJJ,aHHbIM MOMeHTOM T, BbIpa>KeHHblii B

MHHYTax (B HaWel\! npHMepe T-Tn=45 MHH), H IIpOJJ,OJl>KaIOT C'IeT

KOMaHJJ,oii C/O. nocJle OCTaHOBa C'IeTa Ha Ta6J10 H no aJJ,pecy nx8
HaXOJJ,HTCH HCTHHHaH aHOMaJlHH v B rpall,ycax H HX JJ,OJlHX. OpH He06xo-
llHMOCTH npOMe>KYTO'lHbIe BeJlH4HHbl, paJJ" 'MO>KHO HaiiTH no aJJ,pecaM:

v Ox6 Eo . Oxd
M nXC n

cp
' paJJ,/MHH _ Ox5

OpH YCJlOBHH T-Tn=O,5To Eo=n, H BbI'IHCJleHHe Ha OMK
(jJYHKUHH tg n/2 HeKoppeKTHo: c'!eT OCTaHOBHTCH H B CBeTHTCHCHrHaJl
EffOf (YlC3 HaXOAHTCH B anoree). OpH HHTepBaJle T- Tn> 0,5T" HH-

llHUHpyeTcH oTpHuaTeJlbHOe 3Ha'leHHe HCTHHHOii aHOMaJlHH, K KO-

TOPOMY JJ,JlH 1I0JlY'IeHHH OKOH'IaTeJlbHOrO 3Ha'leHHH v HaJJ,O IIpH6aBHTb360°.
4. YlCTHHHYIO aHOMaJlHIO npH PY'IHOM C'leTe BbI'IHCJlHIOT no nOCJlell-

HeMY 1I0JlY'IeHHOMY 3Ha4eHHlO 3KcueHTpH4eCKOH aHOMaJlHH:

u=2arclg!tgl,40z-JI:7!O,3 ) =2.998 paJJ, 171,8°.

5. AprYMeHT WHpOTbI YlC3 u=270+17I,8=44I,8-360=81,8 o.
OporpaMMoii 2 MO>KHO nOJlb30BaTbCH IIpH paC'IeTax JJ,BH>KeHHH

I-1C3 no KPyroBOii op6HTe. OpH 3TOM HaJJ,O npHHHTb a=r
KP'
e=O H OTC'IH-

TblBaTb BpeMH JJ,BH>KeHHH OT 3nOXH npOXO>KJJ,eHHH BOCXOJJ,Hwero Y3J1a.

B03MYLl..!EHI-151
B ,lJ,BI-1>KEHI-1I-1 I-1C3

HeB03MYIlI.eHHOe KenJIepOBCKoe
JI.BH)!(eHHe I1C3 6b1JIO 6b1 peaJIbilo Ha6JIIOJI.aeMblM, eCJIH 6bI
Ha Hero B03JI.eHCTBOBaJIa TOJIbKO CHJIa npHTH)!(eHHH K u,eHT-

PY Macc 3eMJIH. Ho Ha TpaeKTopHH JI.BH)!(eHHH I1C3 CKa3bI-
BalOTCH B03MYllI.alOIlI.He ee CHJIbl, 06YCJIOBJIeHHbIe Heu,eHT-
paJIbHOCTblO nOJIH THrOTeHHH 3eMJIH, conpOTHBJIeHHeM aT-

Moccpepbl, npHTH)!(eHHeM COJIHu,a H JIYHbl, JI.aBJIeHHeM
COJIHe4Horo CBeTa H pHJI.OM JI.PYrHX npH4HH.

3aKoHoMepHocTH B03MYIlI.eHHoro JI.BH)!(eHHH I1C3 He06-
XOJI.HMO 3HaTb He TOJIbKO JI.JIH T04Horo paC4eTa ero MeCTa
Ha Op6HTe, HO H JI.JIH BbI60pa YCJIOBHH 3anYCKa I1C3, HaH-
60J1ee BblrOJI.HblX JI.JIH HapOJI.HOX03HHCTBeHHoro HCn0J1b30-
BaHHH.

BJIHHHHe Heu,eHTpaJIbHOCTH nOJ1H THrOTeHHH 3eMJIH
MO}j{HO npeJI.CTaBHTb no pHC. 7. npHTH)!(eHHe I1C3 Macca-
MH reOHJI.a, pacn0J10)!(eHHblMH noJI. nJ10CKOCTblO Op6HTbI H
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PHC. 7. npeUeCCHH BOCXOJJ,Hwero
Y3J1a H nepHreH Op6HTbI BC3

6JIH>Ke I( I1C3, 6YJI.eT CHJIbHee npHTH>KeHHH 60JIee YJI.aJIeH-
HblMH MaccaMH reOHJI.a, paCnOJIO>KeHHbIMH HaJI. nJIOCKOCTblO

Op6HTbl. B pe3YJIbTaTe B03HHKaeT MOMeHT CHJI <1>1 H <1>2,
nOBOpalJHBalOllI.HH nJIOCKOCTb Op6HTbi OKOJIO JIHHHH Y3JIOB

15'. CKOpOCTb 3Toro Bpalll.aTeJIbHOrO JI.BH>Ke HH MO>KHO
npeJI.CTaBHTb HanpaBJIeHHblM OTpe3KOM npHMOH - BeKTO-

pOM «)Ij>' HanpaBJIeHHblM no JIHHHH Y3JIOB T K,lJT06bl C ero

KOHua BHJI.eTb Bpalll.eHHe npOTHB lJaCOBOH CTpeJIKH.
B CBOIO OlJepeJI.b, Bpalll.aTeJIbHOe JI.BH>KeHHe I1C3 n op6HTe MO>KHO xapaKTepH30BaTb BeKTopoM

u

ero yrJIOBOH

CKOpOCTH «)a, HanpaBJIeHHbIM BJI.OJIb nOJIHpHOH OCH Op6HTbl
PaOI. B pe3YJIbTaTe CYMMHpOBaHHH 3THX JI.BYX Bpalll.aTeJIb-

30

HbIX JI.BH>KeHHH, npeJI.CTaBJIHlOllI.ero CJIO>KeHHe no npaBHJIY
napaJIJIeJIOrpaMMa CKopOCTeH «)

Ij>
H «)a B pe3YJIbTHPYIOWYIO

CKOpOCTb «)o, B03HHKaeT JI.BH>KeHHe Op6HTbl I1C3 B npo-
CTpaHcTBe, npOHBJIHlOllI.eeCH JI.BOHKO.

Bo- nepBblx, npH HaKJIOHeHHH Op6HTbl i< 90 0, corJIac-
HO npaBHJIaM MexaHHKH, nOJIIOC BpawaTeJIbHOrO JI.BH>Ke-
HHH no op6HTe pn 6YJI.eT nepeMelll.aTb Hno HanpaBJIeHHIO
K nOJ1lOcy JI.eHCTBHH CHJI PIj> , pa3BOpalJHBalOwHX Op6HTYan. B HTore nJ10CKOCTb Op6HTbl HalJHeT nepeMewaTbcH
BJJ.OJIb 3KBaTopa K 3anaJJ.Y H B TY >Ke CTOPOHY 6YJI.eT ne-
peMewaTbcH BOCXOJJ.HWHH Y3eJI [I.. TaKoe HBJ1eHHe Ha3bl-
BalOT npeu,eccueii AUHUU Y3A08 no aHaJIOrHH C H3BeCTHblMH
H3 Kypca aCTpOHoMHH npeJJ.BapeHHeM paBHoJJ.eHcTBHH
(npeueccHeH TOlJKH BeCHbl noJI. BJ1HHHHeM HepaBHOMepHoronpHTH>KeHHH Macc 3eMJIH COJIHUeM H J1YHOH).

BO-BTOPbIX, HalJHeT nepeMelll.aTbCH HanpaBJIeHHe Ha
nepHreH II. npH 3TOM H3MeHHTCH opHeHTaUHH Op6HTaJ1b-HOro 3J1JIHnCa B nJIOCKOCTH Op6HTbl, HO ero cpopMa H pa3Me-pbI OCTaHYTCH npe>KHHMH.

npeueCCHH JIHHHH Y3JIOB xapaKTepH3yeTcH CPOPMYJIOIf
\ntlt

=-.o,OOl6236(R&/a)2 (I-e2
)
- 

n p(T-Tn)cos i,
(I, 17)onpeJJ.eJ1HlOweH H3MeHeHHe no 3TOH npHlJHHe JJ.OJIrOTbl

BOCXOJJ.Hwero Y3J1a. CJ1eJJ.yeT oTMeTHTb, lJTO npeueCCHHJ1HHHH Y3J10B paBHa HYJIIO npH JI.BH>KeHHH I1C3 no nOJ1Hp-HOH Op6HTe (i=90 0), a npH JI.BH>KeHHH no 06paTHOH npo-Me>KYTOlJHOH op6HTe cosi nOJIYlJaeT OTpHuaTeJ1bHOe 3Ha-lJeHHe H HanpaBJIeHHe JI.BH>KeHHH Y3J1a CMeHHeTCH Ha npo-THBOnOJIO>KHOe - OH JI.BH>KeTCH K BOCTOKV.
YlJeT npeueccHH JIHHHH Y3J10B He06xoJJ.HM, HanpHMep,npH 3anycKe «C03Be3JJ.HH» cnYTHHKoB JJ.JIH 06pa30BaHHHcnYTHHKoBOH HaBHraUHOHHOH CHCTeMbl, oXBaTbIBalOwel1BCIO
nOBepxHOCTb 3eMJ1H. BOCXOJI.HllI.He Y3J1bI Op6HT TaKHXcnYTHHKoB B npHHuHne JI.OJI>KHbl 6blTb paBHoMepHo pacnpe-JJ.eJ1eHbl no

3KBaTopy (pHc.8) H HX B3aHMHoe pacnOJIO>Ke-HHe (no
npHMOMY BOCXO>KJJ.eHHIO Y3J10B) He JI.OJ1>KHO H3Me-HHTbCH BO BpeMeHH.

npH nepBblX 3anYCKax cnVTHHKOB CHCTeMbI «TpaH3HT»(CiliA) CTpeMHJ1HCb MaKCHMaJIbHO npH6JIH3HTb HX Op6HTblK
nOJ1HpHblM, HO nOJ1VlJHTb HJJ.eaJIbHble 3HalJeHHH i=90 0

He YJJ.aJ10Cb (Ta6JI. 4). MaJIble no 3HalJeHHIO, OJJ.HaKOpa3HOCTOpoHHe HanpaBJIeHHble H CHCTeMaTHlJeCKHe npeuec-
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PHC. 8. OpeuecclIoHHoe CMewe-
HHe 1I0JlHpHbiX Op6HT YlC3 CHCTe-
MbI «TpaH3I!T» (CWA) 3a TPH ro-
na I! HX 1I0JlO>KeHHe K cepeJJ,HH£'
(jJeBpaJlH 1978 r.

Ta6Au/{a 4

HOMep
HC3 npeueCCHA

3B roD..
0

I

2

3

4

5

6

3(1120

30130

30140

30180

30190

30 200

90,2

89,6

89,2

89,99

90,06

90,15

7440,9

7463,3

7453,7

7461,9

7464,3

7398,8

0,002

0,003

0,006

0,007

0,018

0,018

7,5

-14,6

-28,4

-1,8

3,2

6,6
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CHOHHble CMelll.eHHH Y3JIOB CYllI.eCTBeHHO HCKa3HJIH pacno-JIO>KeHHe Op6HT, B pe3YJIbTaTe 4ero HapYWHJIaCb perYJIHp-HOCTb npOXO>K.n.eHHH I1C3 Ha.n. TeM HJIH HHblM paHOHOM3eMJIH, B03HHKJIH B3aHMHble nOMeXH Y cnYTHHKOB, O.n.HO-BpeMeHHO nOHBJIHIOWHXCH B paHOHe Ha6JIIO.n.eHHH.B OTe4eCTBeHHOH CHC «UHKa.n.a» cnYTHHKH THna«KOCMOC-IOOO» 3anYCKalOTcH Ha Op6HTbl C O.n.HHM H TeM>Ke HaKJIOHeHHeM i=83 o. npeu.eCCHH Y3JIOB 3THX Op6HTHlI.eT B 01l.HOM HanpaBJIeHHH co
CKOpOCTblO OKOJIO 0.7

°

/CYT,B3aHMHoe pacnOJIO>KeHHe op6HT coxpaHHeTCH.flpeu,eCCUR TO'iKU nepUi!eR n xapaKTepH3yeTcH CPOPMY-JIOH

'\w=-O,0008118 (Rt/a) 2(1 -e2
)-2(5cos2

i_l) ncp(T-Tn),

(I.I 8)onpell.eJIHlOllI.eH H3MeHeHHe no 3TOH npH4HHe aprYMeHTaWHpOTbl nepHreH.
Pac4eTbl nOKa3bIBa1OT. 4TO npH i=63,5

°

npeu.eccHHnepHreH paBHa HYJIIO, a npH i> 63,5
°

HanpaBJIeHHe npe-ueCCHH nepHreH COBna.n.aeT C HanpaBJIeHHeM .n.BH>KeHHHI1C3 no Op6HTe. 3TH 3aKOHOMepHOCTH Y4HTbIBalOTCH, Ha-npHMep. npH 3anycKax cnYTHHKOB CBH3H THna «MOJIHHH»Ha BbICOKHe 3JIJIHnTH4ecKHe Op6HTbl, Kor.n.a BblrOll.HO HMeTbT04KY nepHreH cTa6HJIbHO pacnOJIO>KeHHOH Ha.n. IO>KHbIMnOJIywapHeM 3eMJIH.
ECJIH Tpe6yeTcH 3anYCTHTb I1C3 TaK, 4T06bJ pa3Me-UteHHaH Ha HeM annapaTypa OCMaTpHBaJIa 3eMHYIO no-BepXHOCTb B YCJIOBHHX COJIHe4HOH

OCBelll.eHHOCTH, BblrOJI.-HO HMeTb npeu.eCCHIO BOCXO.n.Hwero Y3JIa paBHOH (B cpe.n.-HeM) CYT04HOMY H3MeHeHHIO npHMoro BOCXO>K.n.eHHHCOJIHUa  a°=0,98 o. npH 3TOM YCJIOBHH nJIOCKOCTb Op6H-Tbl I1C3 6YlI.eT CJIell.HTb 3a BHlI.HMblM MeCTOM COJIHUa, HeYlI.aJIHHCb OT Hero Ha cywecTBeHHoe paCCTOHHHe. HanpH-Mep, cnYTHHK noroll.bl «MeTeop», 3anyweHHblH 25 HHBapH1979 r. Ha Op6HTY C HaKJIOHeHHeM i=98 °

npH 3Ha4eHHH60JIbWOH nOJIYOCH ad!. 7013 KM, HMeeT CKOpOCTb npeu.eccHHY3JIa OKOJIO 1a6?=O,99 °

/CYT B CTOPOHY .n.BH>KeHHHCoJIHua . n03TOMY OH npOJIeTaeT Ha.n. Ka>K.n.bIM paHoHoM3eMJIH B O.n.HO H TO >Ke BpeMH CYTOK. CnYTHHKH TaKoro TH-na Ha3bIBalOT
CO/lHe'iHO-CUHXPOHHblMU.4eM 6JIH>Ke Op6HTa K KpyroBoH H 4eM 60JIbWe BbICO-

Ta
nOJIeTa I1C3, TeM MeHbwe BJIHHHHe npeu.eCCHH Y3JIOB

H
nepHreH.

3 P. A. CKyOKO, E. r. MOPI1Bfl flOB
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ConpOTl1BJIeHHe aTMOCcpepbl 3eMJIH nOJIeTY HC3 Oll.ly-

ll.laeTC5I 11.0 BblCOTbl OKOJIO 1500 KM. n pH HH3KHX BblCOTaX

nepHre51 nOCJIe BX01l.a B aTMOCcpepy l1C3 nO.D.BepraeTC5I

B03.D.eHCTBHIO TOpM0351ll.lerO HMnYJIbCa, YMeHbWalOll.lero

CKOpOCTb ero .D.BH>KeHH5I no op6HTe. COrJIaCHO ypaBHeHwo
aBUJICeHUR I1C3 no 3AAunTUtteCKOII op611Te [CM. ypaBHe-
HHe (1.12)], CJIe.D.CTBHeM CHH>KeHH5I CKOpOCTH V3 (B Jle-

BOH ero lJaCTH) 6Y.D.eT YMeHbweHHe paCCT05lHH5I 11.0 ueHTpa

Macc 3eMJlH 3a ClJeT YMeHbWeHH5I 60JlbWOH nOJlYOCH a.

B HTore cnYTHHK nepeH1I.eT Ha HOBYIO 3JIJIHnTHlJecKYlO

Op6HTY: nOJIO>KeHHe ee nepHre51 He H3MeHHTC5I, HO H3Me-

H5ITC5I pa3Mepbl H cpopMa op6HTbl. Op6HTa YMeHbWaeTC5I
B pa3Mepax H npH6JIH>KaeTC5I K KPyroBOH.

LLJl5I Y.D.ep>KaHH5I l1C3 Ha 3a.D.aHHOH op6HTe Ha.D.O pery-

Jl5IpHO KoppeKTHpOBaTb CKOpOCTb ero .D.BH>KeHH5I YCKOp5l-

IOll.lHMH HMnYJlbCaMH. B npOTHBHOM cJlYlJae BblCOTa nOJle-

Ta l1C3 6Y.D.eT Bce 6blCTpee H 6blCTpee y6bIBaTb, conpOTH-
BJleHHe aTMoccpepbl Bce 60JIee B03paCTaTb, H Ha BblCOTax

100-120 KM cnYTHHK npeKpaTHT cYll.leCTBOBaHHe.

BpeMR cyU{ecTBoBaHuR I1C3 OTClJHTblBaeTC5I OT MOMeH-

Ta BblBO.D.a Ha Op6HTY 11.0 BXO.D.a B nJlOTHble CJlOH aTMO-

ccpepbl, Bbl3blBalOll.lHe ero pa3pyweHHe; KpHTHlJeCKOH Bbl-

COTOH npHHHMalOT h
n
= 120 KM (T,,=86,7 MHH). npH6J1H-

>KeHHO 3TO BpeM5I oueHHBaeTC5I no cpopMYJle

TCYIU=O,75eT" T,,-I, (1.l9)

r.D.e  T"- H3MeHeHHe nepHO.D.a 06pall.leHH5I l1C3 38 CYTKH,

onpe.D.eJl5leMOe H3 Ha6J1IO.D.eHHH 3a ero .D.BH>KeHHeM.

LLpyme npHlJHHbl B03MYll.leHH5I .D.BH>KeHH5I HC3 BJlH5I-

lOT CYll.leCTBeHHO MeHbwe. B HTore MO>KHO 3aKJlIOlJHTb, lJTO

TpaeKTOpH5I .D.BH>KeHH5I HC3 XOT5I H Me.D.JleHHO, HO Henpe-

pblBHO H3MeH5IeTC5I. ECJlH nOJlO>KHTb ee HeH3MeHHoH B xo-

.D.e O.D.HOrO BHTKa HC3, TO BeCb npouecc .D.BH>KeHH5I l1C3

MO>KHO npe.D.CTaBHTb B BH.D.e nepeMell.leHH5I ero no MHomM

nOCJle.D.OBaTeJlbHO conpHKaCalOll.lHMC5I (OCKYJlHPYIOll.lHM)
op6HTaM. 'YIHalJe rOBOp5l, MaJlOMY YlJaCTKY peaJlbHOH ?P-
6HTbl l1C3 BCer.D.a MO>KHO nO.D.06paTb conpHKaCalOll.lHHC5I
YlJaCTOK YCJlOBHOH HeB03MYll.leHHOH Op6HTbl, xapaKTepH-
3yeMoH OCKYAUPYIOU{UMU 3AeMeHTaMU. TaKoH no.D.XO.D. K Ma-

TeMaTHlJeCKOMY onHcaHHIO .D.BH>KeHH5I HC3 npHMeH5IIOT

npH paClJeTaX 3cpeMepH.D. - KOOP.D.HHaT l1C3 B MOMeHT 
Ha6J1IO.D.eHHH, BbInOJlH5IIOll.lHXC5I Ha OCHOBe 3cpeMepH.D.HOH
HHcpoPMaUHH, nOJlYlJaeMOH OT KHK CHCTeMbl.
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Ta6Au/{a 5

N. Ha3BaHHe 1I.aTa HaKno- BblCOT3 noneTa, KM

nln HC3 Ha3HaqeHHe
3anYCKa HeHHe

DePHre,I
D AnoreH

«nepBbIii» Ha'laJlo 04.10.57 65,1 228 947

(CCCP) KOCMH'IeCKOii
3pbl

2 «BOCTOK» nepBblii 12.04.61 65 181 327
nOJleT 'IeJlo-

BeKa

3 «KocMoc-1 » YlccJleJJ,o- 16.03.62 49 217 980
BaHHH KOC-

Moca

4 «MoJlHHH-I» CBH3b 23.04.65 65 548 39957

5 «MeTeop» OoroJJ,a 26.03.69 81,2 644 713
6 «PaJJ,yra» TeJleBHJJ,e- 19.07.78 0,5 36 590

HHe, CBH3b

7 «KOCMOC- HaBHraUHH 31.03.78 83 978 1024

-1000»

8 «3KpaH» TeJleBHJJ,e- 21.02.79 0,4 35 780
HHe

9 «MeTeop-2» OoroLla 01.03.79 81,2 857 908
10 «fOpH.30HT» CBH3b, Te- 06.07.79 0,8 36 550

JleBHJJ,eHHe
II «KOCMOC- KOCOAC 30.06.82 83 1004 1041

-1383»
12 «KOCMOC- HaBHraUHH 12.10.82 64,8 19100

-1413, -1415»
13 «KOCMOC- OKeaHOJlO- 28.10.83 82,6 649 679

-1500» rHH

l1cnOJlb3Y5I npHBe1l.eHHble CBe.D.eHH5I 0 3anycKax COBeT-

CKHX HC3 HapO.D.HOX0351HCTBeHHoro Ha3HalJeHH5I (Ta6J1. 5)
H paccMoTpeHHble 3aKoHoMepHocTH .D.BH>KeHH5I HC3, ntJ-

np06YHTe .D.aTb xapaKTepHcTHKY .D.BH>KeHH5I HC3. 4eMY
paBHbl 60JlbWa51 nOJlyocb Op6HTbl; ee C>KaTHe, oueHH-

BaeMoe 3KcUeHTpHcHTeToM; CPoKycHoe paCCT05lHHe; cpo-
KaJlbHblH napaMeTp; nepHO.D. 06pall.leHH5I HC3; Cpe.D.Hee
yrJlOBoe .D.BH>KeHHe?

OTBeTbl Ha 3TH BonpOCbl Bbl HaH.D.eTe B Ta6J1. n-I
(CM. npHJlO>KeHHe K rJl. I), HO He cneWHTe TY.D.a 3arJl5l-

1I.blBaTb. OTBeTHTb Ha HHX caMOCT05lTeJlbHO - BnOJlHe
B BaWHX CHJlax.

3aD,a'la I. OpH nOMOWH OMK onpeJJ,eJIHTe, B KaKoii TO'lKe Op6H-TbI HaXOLlHTCH YlC3 3 HOH6pH 1990 r. B MOMeHT Tc=20 'I 40 MHH <no
3HMHeMY MOCKOBCKOMY BpeMeHH), eCJlH OH npoweJl nepHreii B MOMeHT

3*
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T =20 'I 00 MHH' KaKYIO JJ,OJlroTY 6YJJ,eT HMeTb BOCXOJJ,HlllHii Y3eJl, eCJlHn
T 20 00 MHH ero reorpa(jJH'IeCKaH JJ,OJlroTa 6bIJlaB MOMeHT c= 'I

 =20,8OW?
oI!.

76 9
°

240 0
i-81 2 °3(jJeMepHJJ,HaH HH(jJopMaUHH: a =2 , . w= , -

, ,

h =857 KM, hA=908 KM.n
KaKoBo 6YJJ,eT CMeweHHe BOCXOJJ,Hwero Y3J1a H nepHreH nocJle HCTe-

'IeHHH 30 CYT nOJleTa?

Y6e1l.HTeCb, 4TO Bbl xoporno YC OHJIHCHCTeMbI C4eTa

KOOp1l.HHaT I1C3. 11.JIH :'noro nOCTpOHTe 4epTe>K BC OMora-
TeJIbHOH He6eCHOH ccpepb1, 3aTeM (npHHHB npaBbIH MepH-
1I.HaH ccpep 3a rpHHBH4CKHH) HaHeCHTe BH1I.HMOe MeCTO

I1C3 no 3cpeMepH1I.HOH HHcpopMaUHH:

i r; = 150
0

W, Q=al!= 70°, a" = 105°,

be =300

N, i=35°, TcR.= 12 4 30 MHH.

HaHeCHTe BH1I.HMOe MeCTO I1C3 Ha MOMeHT Tc
u

12 4

42 MHH, eCJIH h"= 1000 KM. OpH perneHHH BOCnOJIb3YHTeCb
WKOJIbHblM cTepeowa6JIOHOM 11. -3 H OCHOBHblMH nOHHTHHMH

MOpCKOH aCTpOHaBHraUHH (CM. c. 200). CpaBHHH' Baw
4epTe>K H KapTHHY 1I.BH>KeHHH I1C3, nOKa3aHHYIO Ha pHC. 12.

OOJIY4eHHble HaBblKH npHr01l.HTCHu BaM 1I.JIH oueHKH

YCJIOBHH Ha6JII01I.eHHH I1C3 C 3eMHOH nOBepXHOCTH.

2.

KAK HA6JlJO,lJ,AJOT I-1C3?
KAK BI-1,lJ,HA 3EMJl 
C I-1C3?

CnYTHI-1K
B 3BE3,lJ,HOM HEEiE

OOHa6JII01I.aHTe B HCHYIO JIYH-
HYIO H04b 3a 3Be311.HblM He60M B Te4eHHe 4aca. OTpa>KaH
peaJIbHOe Bpalll.eHHe 3eMJIH, 3Be311.Hoe He60 Bpalll.aeTCHB npOTHBOnOJIO>KHOM HanpaBJIeHHH (c BOCTOKa Ha 3ana1l.)co CKOpOCTblO 1 °

3a 4 MHH, HJIH 15 °/4. OpHeHTHpYHCb no
KapTe 3Be311Horo He6a (pHC. 9) H Ha6JII01I.aH pacnoJ1o>Ke-
HHe 6JIH3KHX K ropH30HTY C03Be311.HH OTHOCHTeJIbHO 3eMHblX
npe1l.MeToB, Bbl 06H3aTeJ1bHO 3aMeTHTe 3TO BH1I.HMoe cY-T04Hoe 1I.BH>KeHHe CBeTHJI. 06paTHTe BHHMaHHe Ha 1I.BH>Ke-
HHe J1YHbl: Bbl 3aMeTHTe, 4TO, Y4acTBYH B BH1I.HMOM cY-T04HOM 1I.BH>KeHHH HapaBHe co 3Be311.aMH, OHa BMeCTe C TeM
nepeMelll.aeTCH Ha cpOHe 3Be311.Horo He6a. ::ho nepeMewe-HHe npOHCX01l.HT co CKOpOCTblO OKOJIO 0,5 °/4; BH1I.HMblH
1I.HaMeTp 1I.HCKa nOJIHOH J1YHbI paBeH npHMepHo 0,5°, HMeH-HO Ha CTOJIbKO nepe1l.BHHeTCH K BOCTOKY BH1I.HMoe MeCTOJ1YHbl cnycTH 4ac BpeMeHH.

PaccMoTpeHHoe BaMH c06cTBeHHoe 1I.BH>KeHHe J1YHbIHBJIHeTCH CJIe1l.CTBHeM ee 06palll.eHHH BOKpyr 3eMJIH no 3JI-
J1HnTH4ecKoH op6HTe (CM. pHC. 3) C MaJIblM 3KcueHTpHcH-TeTOM e=O,06 Ha paCCTOHHHH OT 356 410 11.0 406 740 KM.HaKJIOHeHHe JIYHHOH Op6HTbl H3MeHHeTCH OT 18,311.028,6 0,nepH01l. 06paweHHH J1YHbI T.<J=39343 MHH=655 443 MHH 27CYT 7,7 4. Cpe1l.Hee yrJIOBOe 1I.BH>KeHHe J1y-HbI n

cp
= 13,2

°

/CYT.

PHC. 9. BHJJ,HMdH op6HTa J1YHbI (HO-
H6pb-JJ,eKa6pb 1988 r.) H nepBoro
YlC3 CCCP (OKTH6pb 1957 r.) Ha

KapTe 3Be3JJ,Horo Hel5a
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BH,lUfMblH nYTb J1YHbl B ee C06CTBeHHOM ,D:BH>KeHHH no

3Be3,D:HOMY He6y MO>KHO H306pa3HTb Ha KapTe, BOCnOJIb30-
BaBlllHCb KOOp,D:HHaTaMH J1YHbl H3 aCTpOHOMH4eCKoro e>Ke-

rO,D:HHKa: ee CKJIOHeHHeM {, H npHMblM BOCXO>K,D:eHHeM a

(CM. OCHOBHble nOHHTHH MOpCKOH aCTpOHaBHrau,HH B KOH-

u,e KHHrH).
Ha pHC. 9 nOKa3aH nYTb J1YHbl Ha He6ecHoH c<t>epe C 19

HOH6pH no 17 ,D:eKa6pH 1988 r. TaKHM >Ke cnoc060M MO>KHO
HaHeCTH Ha KapTY 3Be3,D:HOrO He6a BH,D:HMYIO Op6HTY HC,
HO ,D:JIH 3Toro Ha,D:O YMeTb no 3<t>eMepH,D:HOH HH<t>opMau,HH
Bb14HCJIHTb CKJIOHeHHe HC3 {," Hero npHMoe BOCXO>K,D:eHHe
a".

COrJIaCHO <t>opMYJIaM (1.9), (1.16) HJIH (1.13), MeCTO

HC3 Ha op6HTe B MOMeHT Ha6JIIOlleHHH xapaKTepH3yeTcH
aprYMeHToM lllHpOTbl u. Bb14HCJIeHHH u 6blJIH nOHCHeHbl B

npHMepe 2. B MOMeHT npOXO>K,D:eHHH HC3 4epe3 BOCXO-
,D:HLU,HH Y3eJI ero aprYMeHT u=O, a 3KBaTOpHaJIbHble KO-

Op,D:HHaTbl paBHbl {,"=O H a"=a BJII060H ,D:PyroH MOMeHT
T (pHC. 10) KOOp,D:HHaTbl BH,D:HMOro MeCTa HC3 6Y,D:YT

{,"=v11o; a"=a.n.+ a", (2.1)
t

r,D:e  a=vcR. 11 - npHpaLU,eHHe npHMoro BOCXO>K,D:eHHH
3a HHTepBaJI BpeMeHH T - Tn,.

BeJIH4HHbl {,"H  a"MO>KHO BbI4HCJIHTb, pelllHB Tpey-
rOJIbHHK t!1.011 no npaBHJIaM c<t>epH4ecKoH TpHroHoMeTpHH:

{,"=arcsin (sin u sin i); (2.2)
 a"=arccos (cosulcos{,") ; (2.3)

TOr,D:a

a"=a.!1.+arccos (cosulcos{,"). (2.4)
3TH Bb14HCJIeHHH Y,D:06HO BeCTH Ha nMK, ,D:OnOJIHHB

nporpaMMY 2 pac4eTaMH no <t>opMYJIaM (2.2) - (2.4). Y4H-
TblBaH orpaHH4eHHblH 06"beM nporpaMMbl nMK, BbI4HCJIe-
HHH pa3,D:eJIHM Ha ,D:Ba 3Tana.

1-11 ,'}Tan. B perHcTpoBYIO naMHTb BBO,D:HM HCXO,D:HYIO
3<t>eMepH,D:HYIO HH<t>opMau,HIO

a xOa e= XOB

H KOHCTaHTbl

360 x03 398 600 x04

H3 nporpaMMbl 2 BBO,D:HM 21 lllar H ,D:aeM KOMaH,D:Y
B/O C/n. nOCJIe OCTaHOBa nOJIY4aeM 3Ha4eHHH nepHO-

40
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PHC. 10. OnpellE'JleHHe 3KBaTOpu-
aJlbHbIX KoopllHHaT YlC3

,D:a 06paLU,eHHH HC3 Hero Cpe,D:HerO yrJIOBoro ,D:BH>KeHHH,
3anHcaHH eno a,D:pecaM:

To Ox7 (MHH), ncp. . Ox5 (paJJ,/MHH).
OHH oCTalOTcH HeH3MeHHblMH ,D:JIH pac4eTa KOOp,D:HHaT
HC3 Ha llaHHoM BHTKe llBH>KeHHfI no op6HTe.2-11 3mn. BBO,D:HM oCTaBlllYlOcfI 3<t>eMepH,D:HYIO HH<t>OP-
Mau,HIO:

w

xOI a"l. x02
x09 (Bce BeJlH'IHHbI JJ,aHbI B rpallycax).

BBOllHM nporpaMMY 3, 06"be,D:HHfllOLU,YIO lllarH 22-72
H3 nporpaMMbl 2 H Bb14HCJIeHHH no <t>opMYJIaM (2 2)-
(2.4).

.

nepHoll 06paLU,eHHH HC3 nO,D:pa3,D:eJIfieM Ha MaJIbIe

:HTepBaJI , HanpHMep KpaTHbIe 5 MHH, H OTC4HTblBaeM
x OT 3nOXH Tn: OHH 6Y,D:YT COOTBeTCTBOBaTb HHTepBaJIaM

BpeMeHH T-Tn, paBHbIM 5, 10, 15, 20, 25 MHH H T. ,D:.
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01

Ftg-
1

/L

xOd

Fcos

Bt

OE
1

Ox5 X

65 12
OXB

OporpaMMa 3

x08 xOc 50 35 OXB

4C 51 35
F';- Oxd 2

13 21 6T 02 13

48

x06 Fn 2 X F'/x

46 20 02 12 23

Oxd x08 Fsin OXB X

6T 48 lC 6L 12

K4 o o

6L /I

X

12

2 X

02 12

x08 C/O

48 50

31 00 0- 00 00

50 07 Fx<O 59 Ox3

51 07 5C 59 63

Oxl Fsin X Fsin.
1
x06

Ox8

4T 68 /I

61 IC 12 19

Fx<O 33

/I 5C 33

Fcos.
I
xOc OxO Fsin Fx<O

1- 4C 60 IC

OXC /-/ xOc Oxc/-/ xOc Oxl Fcos Fx<O 89

OL 4C 61 IT 5C 89

Ox2

+ xOO Fsin

6L

o

46

5C

+

()l

Ftg

IE

l()

X

12

xOd cm

4T

Ox3 X

12

10 40 IC

63

OXC +

6C 10

7

IT 14 13

01 07

+ Ox9

10 69

Fcos OxO

IT

82

60

Oxc

82 6C

62 4T

xOd Fx<o 98 Ox3

6C OL 4C 6C

+

10 50

(99 wazoB) F ABT

o P H M e 'I a H H e. ECJlH Baw OMK n03BOJlHeT BBeCTH TOJlbKO 98
warOB nporpaMMbI, TO Ha 94-M ware (nOJJ,'IepKHYT) BBeJJ.HTe KOMaHJJ.Y

C/O. B 3TOM cJlY'Iae no OKOH'IaHHH paC'IeTa a
O
Ha Ta6J10 MO>KeT BbICse-

THTbCH OTp"uaTeJlbHaH BeJlH'IHHa; onepaUHHMH Ha nYJlbTe K Heii CJle-

JJ,yeT npH6aBHTb 360 0. 3TO >Ke npaBHJlO npHMeHHeTcH npH 3anHCH

nporpaMMbI 3 B 003Y «3J1eKTpOHHKa MK-52». OOJJ. Ka>KJJ.oii H3 KO-

MaHJJ, nporpaMMbI 3 3anHcaH ee KOJJ" OH 06J1er'laeT npoBepKY npaBHJlbHO-
CTH BBOJJ,a nporpaMMbI.

BBoJ].I-IM nepBbIM I-IHTepBaJI Ha Ta6JIo nMK. BKAIO'laeJ,t
pe:J/CUM «pa8uaHbl» H J].aeM KOMaHJI.j' BjO Cjn. noCJ1e
OCTaHOBa C4eTa Ha Ta6JIo 1-1 no aJ].pecy nx8 HaxoJ].HM HCTHH-
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HVIO aHOMaJIHIO v HJIH )/{e oTpHuaTeJIbHYIO BeJIH4HHY v

'.360°, nOKa3bIBalOw,ylO, 4TO HC3 npOllleJI anoreM. ECJIH

Heo6xoJ].I-IMO, TO B nOCJIeJ].HeM CJIY4ae J].JIH nOJIY4eHHH v

onepaUHHMH Ha nYJIbTe npl-l6aBJIHIOT 360°. Ha J].aJIbHeM-
llleM xOJ].e pellleHI-IH 3HaK BbICBe4eHHOH BeJIH4HHbI +v

He CKa3bIBaeTCH, n03TOMY C4eT MO)/{eT 6b1Tb HenocpeJ].-
CTBeHHO npoJ].OJI)/{eH. JI.JIH 3Toro Heo6xoJ].I-IMO BKAIO'lUTb pe.

J/CUM «zpa8YCbl» 1-1 J].aTb KOMaHJ].Y En 55 Cjn.
no OKOH4aHI-IH C4eTa Ha Ta6JIo 1-1 no aJ].pecy nxd

HaxoJ].HTCH npHMoe BOCXO)/{J].eHHe HC3 a
O

,
a no aJ].pecy

nx6 - era CKJIOHeHl-le l)u. AprYMeHT lllHpOTbl HC3 U Ha-

XO'lHTCH no aJ].pecy nxo, Be.nH4HHa + ao- no aJ].pecv
nXC (npH 3TOM + arTOTBe4aeT J].BI-I)/{eHHIO HC3 no npH-
MOM Op61-1Te, KorJ].a i<90 0; 3Ha4eHHIO _ arTcooTBeTCTBY-
eT J].BI-I)/{eHl-le HC3 npl-l i> 90 0) .

JI..nH BbI4Hc.neHI-IH KoopJ].I-IHaT HC3 Ha Ha4a.no cJIeJ].YIO-
lllera HHTepBaJIa BpeMeHH J].BI-I)/{eHI-IH Ha Ta6.no nMK Ha-

6HpalOT cooTBeTcTBYlOlllHH MOMeHT, BKJII04alOT pe)/{I-IM

«pa.'lHaHbl» H .'lalOT KOMaHJ].V BjO Cjn. noc.ne OCTaHOB8

BKJlI04alOT pe)/{I-IM «rpaJ].ycbI» 1-1 J].alOT KOMaHJ].y En 55 Cjn.
nO.nY4aeMbIe pe3y.nbTaTbi 3aHOCHT B Ta6JIHuy, a 3a-

TeM H306pa)/{a1OT BHJ].I-IMYIO Op6HTY HC3 Ha KapTe 3Be3J].-
Hora He6a. Ee pacnOJIO)/{eHl-le cpeJ].H c03Be3J].HM coxpaHH-
eTCH B 3aBI-ICHMOCTI-I OT nOCTOHHCTBa npHMoro BOCXO)/{J].e-
HHH Y3.na ad". H HaK.nOHeHHH Op61-1TbI i.

npHMep 3. 00Ka3aTb Ha KapTe 3Be3JJ.Horo He6a nYTb nepBoro co-
BeTcKoro YlC3, npoiiJJ.eHHblii Ha OJJ.HOM H3 BHTKOB JJ,BH>KeHHH no Op6H-
Te. 3(jJeMepHJJ,HaH HH(jJopMaUHH JJ,aHa B Ta6J1. 5 H Ta6J1. 0 -I npHJlO>Ke-
HHH K rJl. I; JJ.onOJlHHTeJlbHO npHHHTb aprYMeHT nepHreH w=60 °

H JJ,OJl-
roTY Y3J1a a"'=30 0.

Pewe H H e. l-ii 3Tan JI<JeT a=6958 KM; e=0,05;
To= 96,2690 I MHH; n

cp
= r;,5261195. IO-2pal1/MHH: 2-ii 3Tan - KOOp'lH-HaTbl YlC3 (Ta6J1. 6).

BH.lJ,HMaH op6HTa lIepBOrO COBeTCKoro YlC3 1I0Ka3aHa Ha plfC. 9
KpaCHhlM IlBeTOM Ha 3KBaTOpHaJlbHOM Y'IaCTKe KapTbI COCTaBJleH-
HOM B

liHJlHHLlpH'IeCKOii paBHOnpOMe>KYTO'lHOii npoeKUHH, paC'IeTHbIeTO'lKH BHJJ,HMOii Op6HTbI HaHOCHJlH no 0
0

H aO, 3aTeM coeJJ.HHHJlH HX
n.laBHOii KpHBOii no JleKaJlY. Ha ceBepHoii H IO HOiinOJlHpHbIX KapTax,
 OCTaBJleHHbIX B a3HMYTaJlbHoii paBHOnpOMe>KYTO'lHOii npoeKuHH, pac-CTHbIe TO'lKH HaHOCHJlH 110 0

0

H 3Be3JJ.HoMY yrJlY T*0=360
0

-a",eC,lH :1::0"> 300

06paTHTe BHI-IMaHHe Ha TO, 4TO J1YHa B Co6CTBeH-
HOM J].BH)/{eHHH npOXOJ].I-IT BI-IJ].I-IMYIO Op61-1TY 3a 27 CYT 7 443 MHH, BHJ].HMoe MeCTO Co.nHua cOBeplllaeT nYTb no 3K.nl-ln-
THKe (nYHKTl-lpHaH .nHHI-IH J]..nH i=23,5 0) '3a 365,24 CYT,
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npHMep 4. YlC3 JJ,BH>KeTCH no BHJJ.HMOii op6HTe, nOKa3aHHoii Ha

pHC. 9, npH HaKJIOHeHHH i=65,1 o. OpHMoe BOCXO>KJJ,eHHe BOCXOJJ,Hwero
Y3J1a (1"'=30 0, 3noxa T..... =06'100 MHH no JleTHeMY BpeMeHH (Noc

= ,'j BO-

CTO'lHbIii). B KaKOM C03Be3JJ.HH 6YJJ,eT Ha6J1IOJJ,aTbcH npoxo>KJJ,elme 3Toro

YlC3, eCJlH Ha6J1IOJJ.aTeJlb HaXOJJ,HTCH B r. 5aKY (wHpoTa II' =40 oN,
JJ,OJlrOTa AM=48,5

0

E)?
M

llaTa: 6 ceHTH6pH 1989 r.

Pew e H H e.

1. PaC'IeT BCe\1HpHOrO BpeMeHH Ha6J1I011eHHH:
MecTHaH JJ,aTa 06.09.89 r. Tc=6 'I 00 MHH

N =5

fpHHBH'ICKaH JJ,aTa 06.09.89. B eMHpHoeBpeMH T
rp=

I 'I 00 MHH
2. PaC'IeT 3Be3JJ.Horo BpeMeHH:
Yl3 Ta6J1. 2 . . H

3=260,36359
0

Yl3 Ta6J1. 3 . .. T
H
=243: To=24:1+6=249

rJ].e AM -=- reorpacpl-l4eCKaH J].OJIroTa MeCTa Ha6JIIOJ].em!i:i: BbI'IHCJleHHH Ha OMK no nporpaMMe I JJ,aJlH" ,or =0 I 0

BOCT04HbIe J].OJIrOTbl npH6aBJIHIOT, 3anaJ].HbIe - BbI4HTaIOT. lloJlroTa MeCTa Ha6J1IOJJ,eHHH .},. r 48'50

B 3aJ].aHHbIH MOMeHT Ha6JIIOJ].eHHH T
c
no npl-lHHTOMY  BTIJJ,HoeBpeMH t =48',60

B MeCTe Ha6JIIOJ].eHI-IH CTaHJ].apTHOMY C4eTY BpeMeHH (3HM- CXOJJ.H H:TepBaJl BpeMeHH OT MOMeHTa npOXO>KJJ,eHHH YlC3 'Iepe3 BO-

HeMY HJIH JIeTHeMY) C reorpacpH4eCKI-IM MepHJ].l-IaHOM Me 1-.:;'=4860
Y3eJl JJ,O nepeCe'leHHH MepHJJ.HaHa, cooTBeTcTBYlOwero

u 06
' ,COCTaBJlHeT 10-15 MHH (CM. pHC. 9). YlC3 npoiiJJ.eT OKOJlO

CTa Ha6JIIOJ].eHHH 6YJ].eT COBnaJ].aTb TOT MepHJ].l-IaH KapTlJi .

'I 10 MHH - 06 'I 15 MHH B paiioHe C03Be3JJ,HH OepceH PacnoJlo-

rt-.
JKeHHoro B6J1

'

::e3
AHDru He6a, DOH",pDRKa KOTDpDru 00 OPHMDMY BDCXD

1
"'a  """"",",ID" '.

Ta6Au/{a 6

 IT-TII,
u

0 6°,0
o 0

\ '0=3600 nOn.

MHH

I 0 0 +51,8 66,1 293,9

2 5 20,6 +63,5 98,5 261,5

3 10 41,0 +62,9 144,8 215,1

4 15 61,0 +51,0 175,0 185,0

5 20 80,4 +35,3 190,8 169,2
6 25 99,2 +18,8 200,9
7 30 117,4 +2,4 208,9
8 35 135,0 -13,6 216,4
9 40 152,3 -29,0 224,9 135,1

10 45 169,4 -43,5 236,2 123,8

II 50 186,3 -56,2 253,8 106,2

12 55 203,3 -64,3 284,4 75,6

13 60 220,5 -63,1 323,8 36,2
14 65 238,1 -53,1 351,7 8,3

15 70 256,2 -38,9 8,0 352,0

16 75 274,8 -22,7 18,8 341,2

17 80 294,0 -5,4 27,5
18 85 313,8 +12,5 35,9
19 90 334,1 +30,6 45,9 314,1

20 96,2 360,0 +51,8 66,1 293,9

,
a nepBbIH HC3 cOBepWaJI BHTOK 3a 96,2 MHH. CJIeJ].oBa-

TeJIbHO, c06CTBeHHoe J].BH>KeHHe HC3, JIeTHlllHX Ha HH3KHX

op6HTax, cOBepwaeTcH BO MHOro pa3 6blcTpee BHJ].HMoro

CYT04HOro BpallleHHH 3Be3J].Horo He6a. ECJIH B BHJ].HMOM

CYT04HOM J].BH>KeHHH CBeTHJI npe06JIaJ].aeT BJII-IHHHe Bpa-

llleHHH 3eMJIH BOKpyr cBoeH OCI-I, TO B Bu8uMOM 8BWICeHUU

HC3 npeo6Aa8aeT BAUR.HUe e20 co6CTBeHH020 8BUJICeHUR..

l-IT06bl copHeHTHpOBaTb KapTY 3Be3J].Horo He6a no Bpe-

MeHH H MeCTY Ha6JIIOJ].eHI-IH, HaJ].O paCC4HTaTb no nporpaM

Me 1 MecTHbIH 4acoBoH yroJI T04KH OBHa (ero Ha3bIBalOT

TaK>Ke 3Be38HblM BpeMeHeM)
T T ,

tM=trp+II.
M, (2.5)

)KJ1,eH HIO paBHa
BbI4HCJIeHHOH BeJIH4HHe t . CnYCTH 4ac

KapTHHa 3Be3J1,Horo He6a CMeCTHTCH K 3anaJ1,Y Ha 15°.

HanpaBJIeHl-le Ha ceBepHYIO 4aCTb MepHJ].HaHa MeCTa

Ha6JIIOJ1,eHHH HeTpYJ].Ho YCTaHoBHTb no KOMnacy I-IJII-I no Ha-

npaBJIeHHIO Ha nOJIHpHYIO 3Be3J].y (a MaJIoH MeJ].BeJ].HLlbl),

nOJIO)KeHHe KOTOpOH BHJ1,HO Ha ceBepHoH nOJIHpHOH KapTe.

nOBepHHTecb cnHHoH K ceBepy H, HaXOJ1,HCb B ceBepHoM

nOJIywapHH 3eMJIH, pacnOJIO)KI-ITe KapTY HH)KHeH CTOpOHOH

HaJ1, IO)KHOH 4aCTbIO ropH30HTa. 3aTeM nOMeCTHTe HaJ1,

T04KOH IOra TOT MepHJ].HaH KapTbI, KOTOpbIH COOTBeTcTByeT

Bbl4HCJIeHHOMY t':: Tenepb HaJ]. BaweH rOJIOBOH HaXOJ].HTCH

TO C03Be3J1,He, 3Be3J1,bI KOToporo HMelOT CKJIOHeHHe, 6JIH3-

Koe K reorpacpl-l4eCKOH wHpOTe MeCTa Ha6JIIOJ1,eHHH. Ha-

npHMep, eCJIH BbI BbI4HCJIHJIH Ha MOMeHT Ha6JIIOJ].eHHH

t: 310 °
H Ha6JIIOJ].eHI-IH BbInOJIHHIOTCH B CeBaCTOnOJIe

(wHpoTa MeCTa qJM=45 ON), TO HaJ]. rOJIOBOH pacnOJIara-
eTCH HpKaH 3Be3J1,a .D,eHe6 (a J1e6eJ1,H).

ECJII-I BbI6paHHoe BpeMH Ha6JIIOJ].eHHH COBnaJIO CO Bpe-
MeHeM npOXO>KJ].eHHH HC3 no pacnOJIO>KeHHOMY B nOJIe

Bawero 3peHI-IH Y4aCTKY BHJ1,I-IMOH Op6HTbl, TO BbI YBHJ1,HTe
HC3 Ha cpOHe C03Be3J].I-IH (npH YCJIOBI-IH, 4TO HpKOCTb OCBe-

lllaeMoro COJIHLleM HC3 J].eJIaeT ero J].OCTynHbIM J1,JIH BH-

3yaJIbHoro Ha6JIIOJ1,eHHH).
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3aJJ,a'la 2. J1eT'IHKH-KOcMoHaBTbI CCCP B. A. WaTaJlOB (KOCMH-
'IecKHii Kopa6J1b «COI03-4»), 5. B. BOJlblHOB, A. e. EJlHCeeB, E. B. Xpy
HOB (KOCMH'IeCKHii Kopa6J1b «COI03-5») C 14 no 18 HHBapH 1969 r. OCy.
weCTBHJlH rpynnoBoii nOJleT H nepBYIO B MHpe CTblKOBKY JJ,BYX nHJlOTH-

PyeMblx Kopa6J1eii; A. e. EJlHCeeB H E. B. XpYHOB npH nepexoJJ,e B

«COI03-4» HaxoJJ,HJlHCb B OTKpblTOM KOCMoce BHe Kopa6J1H 37 MHH. 3(jJe-
MepHllHaH HH(jJopMaUHH 0 J],BH>KeHHH KOCMH'IeCKOrO Kopa6J1H «COI03-5»

CJlellYlOwaH: i=51,7 0, h n=200 KM, hA=230 KM, e=O,003, <0=0, L=

=88,7 MHH. PaCC'IHTaiiTe KoopJJ,HHaTbI HeCKOJlbKHX TeKYWHx TO'leK

BHJJ,HMOii Op6HTbI Kopa6J1H «COI03-5», npHHHB JJ,OJlroTY BOcxOllHwero

Y3J1a paBHoii a""= 70 0. OpOCJleJJ,HTe, B KaKHX C03Be3JJ,HHX npOXOllHJI

nYTb Kopa6J1H.

CpaBHHTe BaWH pe3YJlbTaTbI C OTBeTOM, nOMeweHHblM B npHJlO>Ke-
HHH (CM. pHC. 0-1 H Ta6J1. 0-2).

3EMJlSl B IIIJ1JlI-O MillHATOPE

KOCMIII4ECKOrO KOPAEiJlSl

12 anpeJIH 1961 r. fepoH Co-

BeTCKoro COlO3a JIeTlJHK-KOCMOHaBT CCCP 10. A. farapHH,

YBH,D:eBlIlHH nepBblM HalllY nJIaHeTY H3 KOCMoca, BOCXHllleH-

HO BOCKJIHKHYJI: «KpacoTa-To KaKaH!».
4TO )/{e BH,D:HO C 60pTa KOCMHlJeCKoro Kopa6JIH? 06w.ylO

naHopaMY 3eMJIH MO)/{HO BH,D:eTb Ha cpoTorpaqJHH (CM.
pHC. I), CHHTOH C paccToHHHH OKOJIO 70 TbIC. KM. C HH3KHX

Op6HT 3eMJIH BH,D:Ha BO Bcex ,D:eTaJIHX. npe,D:OCTaBHM CJIOBO

TOMY, KTO BH,D:eJI ee,- fepolO COBeTcKoro COlO3a JIeTlJHKY-

KOCMoHaBTY CCCP E. B. XpYHOBY:
«npH Ha6JIIO,D:eHHH BO,D:HOH nOBepxHocTH H3 KOCMOca

JIerKO 3aMeTHTb, lJTO UBeT BO,D:bl B pa3JIHlJHblX MeCTax

OKeaHOB pa3JIHlJHb1H: TO CBHHUOBo-cepbIH (B THXOM OKea-

He, B paHOHe KaMlJaTKH H KypHJIbCKHX OCTpOBOB), TO

CBeTJIO-roJIy60H (B HH,D:HHCKOM OKeaHe H IO)/{HOH lJaCTH

ATJIaHTHKH), TO )/{eJITOBaTO-3eJIeHOBaTbIH (B Capra.CCOBOM

Mope), TO )/{eJITO-KOpHlJHeBaTbIH C KpaCHOBaTblM OTTeHKOM

(B KpaCHOM Mope). Pa3JIHlJHble OTTeHKH xapaKTepH3yIOT
COllep>l<aHHe MHKpoopraHl13MOB H TeMnepaTYPY  OllbI,a 3T :
B CBOIO QlJepellb, rOBopHT 0 HaJIHlJHH 3,D:eCb TOH HJIH HHOH

nOpO,D:bl pbl6. XOpOlllO npOCMaTpHBaeTCH BOJIHeHHe nO-

BepXHOCTH OKeaHa - B BH,D:e 3aCTblBlllero BOllHoro rocppe.
Ho lJTO 3TO TaKoe? Ha pOBHOM npHBbllJHOM rocppe OKeaHa

3aMelJalOTCH reOMeTpHlJeCKH npaBHJIbHble 6eJIble lllTpH-

XH - O,D:HH, llPyrOH... OHH KaK 6Y,D:TO HaHeceHbl O,D:HHM Ma3-

KOM KHCTH. CHalJaJIa - CJIOBHO KpaCKH Ha KHCTH 6blJIO

MHoro - lllTpHXH COlJHble, 6eJIble, 3aTeM OHH HalJHHalOT
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TYCKHeTb H TepHIOTCH B npOCTope OKeaHa. .LLora,D:bIBaelllbCH,
lJTO 3TO H,D:yT Kopa6JIH...

H BOT no,D: HaMH 3aCHe)/{eHHaH paBHHHa eBponeHcKoH
lJaCTH CCCP. XOpOlllO BHllHbl Ha CHe)/{HOM cpoHe lJepHO-

cepble nHTHa rOupolloB, naYTHHa ,D:Opor. 5y,D:TO paccMaTp -
Baelllb HelJeTKHH PHCYHOK nJIaHa ropO,D:a Hero npe,D:MeCTHH.

B TeHH 3eMJIH ropo,D:a XOpOlllO 06HapY)/{HBaIOTCH no JIH-

HHHM OCBew.eHHbIx YJIHU, HeoHoBoMY CBeTY peKJIaM. 06JIalJ-

HOCTb Hall HOlJHblM ropO,D:OM Ka)/{eTCH OpaH)/{eBO-KpaCHbIM
CBeTHw.HMCH nHTHOM» \.

YlJaCTOK 3eMHOH nOBepXHOCTH, ,D:Oc.ynHbIH Ha6JIIO,D:e-
HHHM C HC3, 3aBHCHT OT BblCOTbl nOJIeTa (pHC. II). npe,D:-
CTaBHM ce6e, lJTO B ,D:aHHbIH MOMeHT HC3 npOXO,D:HT Ha,D:

rOJIOBOH Ha6JIIO,D:aTeJIH, HaXO,D:Hlll,erOCH B nYHKTe M, Ha Bbl-

COTe nOJIeTa h
n; C HC3 MO)/{eT Ha6JIIOllaTbCH YlJaCTOK

3eMJIH, OrpaHHlJeHHblH JIHHHeH rr BH,D:HMOro ropH30HTa.

YroJI 0630pa 3eMJIH C HC3 Y MO)/{HO BbllJHCJIHTb, pelllHB

npHMoyroJIbHblH TpeyroJIbHHK oro l npH H3BeCTHOM pa,D:Hy-
ce 3eMHoro lllapa Rt H pa,D:Hyce-BeKTope HC3 ra=Rt+hn:

R;$
'\-' = 2arcsin (2.6)

Rt+hn

ll.eHTpoM 30Hbl o630pa HBJIHeTCH nO,D:CnYTHHKOBaH
TOlJKa M, KOTOpylO 6YlleM Ha3blBaTb 2eo2paifJU'lecKuM
MeCTOM cnYTHUKa (fMC). PallHycoM 30Hbl 0630pa HBJIH-

eTCH llyra 20= vrM, H3MepHIOw.aH )TOJI npH ueHTpe
3eMHoro lllapa 0\. npHHHMaH BO BHHMaHHe, lJTO 20+
+y/2+900= 180°, nOJIYlJaeM

20=90
0

-y/2. (2.7)

npHMep 5. PaCC'IIiTaiiTe paLlHYc 30HbI 0630pa npH Ha6J1I011eHHHx
C 60pTa KOCMH'IeCKOrO Kopa6J1H «COI03-5» B nepHree H anoree, npHHHB

paLlHYC 3eMJlH paBHbIM Rt=6366,7 KM.

Pewe H H e. OepHreii y=2arcsin (6366,7/6566,7) =
=2X75,8= 151,6°; Zo= 14,2° HJlH Zo= 111,12 z8= 1575 KM.
Anoreii y=2X74,8=149,6°; zo=15,2° IIJIH zo=II1,12Xz8=1686 KM.

nOCMOTpHTe Ha reorpacpHlJeCKOM rJI06yce pa3Mepbl 30-
Hb1 0630pa npH pallHyce 20= 14-7-15°. BbI y6e,D:HTeCb, lJTO

lla)/{e npH BblCOTe nOJIeTa OKOJIO 200 KM 6JIH3KOH K MHHH-

MaJIbHO B03MO)/{HOH llJIH HC3, 30Ha 063 paBnelJaTJIHIOw.e

M.
XpYHOB E. B. OOKopeHHe HeBeCOMOCTH. 3allHCKH KOCMOHaBTa.

. oeHH3JJ,aT. 1976. e. 81-82.
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PHC. II. 30Ha 0630pa nOBepXHO-
CTH 3eMJlH npH Ha6J1IOJJ,eHHHX C

YlC3

BeJII-lKa. HanpHMep, npH npOJJeTe HC3 HaJJ. MocKBOH npo-
cMaTpHBaeTcH BCH eBponeHcKaH '-laCTb CCCP OT Myp-
MaHCKa JJ.O KaBKa3a; npH npOJJeTe HC3 HaJJ. 3KBaTopOM
B JJ.OJJrOTe A ==25°VV 30Ha 0630pa npocTHpaeTcH OT no-

6epe)/{bH ACPPHKH JJ.0 n06epe)/{bH IO)/{HOH AMepHKH.
nonYTHo 06paTHTe BHHMaHHe Ha Ba)/{HOe COOTHOllleHHe

Me)/{JJ.Y KoopJJ.HHaTaMH MeCTa HC3 Ha BH.llHMOH op6HTe H

KoopJJ.HHaTaMH fMC Ha 3eMJJe, cpaBHHB JJ.JJH ::ITora pHC. 10

H nOJJO>l<eHHe 30HbI 0630pa Ha reorpa4Jw.lecKoM rJJ06yce.
PaccMaTpHBaH BHJJ.HMYIO Op6HTY HC3, Mbl nOJJb30BaJJHCb

BcnoMOraTeJJbHOH He6ecHoH ccpepoH, paJJ.HYc KOTOpOH BbI-
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6HpaeTCH npOH3BOJJbHbIM. ECJJH npHHHTb 3TOT paJJ.HYC paB-
HbIM paJJ.HYcy 3eMJJH, TO MO)/{HO 3aKJJI04HTb, 4TO CKJJOHe-
HHe fMC H CKJJOHeHHe HC3 B OJJ.HH H TOT )/{e MOMeHT

paBHbl, HO CKJJOHeHHe fMC HH4eM He OTJJH4aeTCH OT era
)/{e reorpacpH4eCKOH lllHpOTbI qJrMC' eCJJH JJ.JJH npOCTOTbI
paCCY)/{JJ.eHHH npeHe6pe4b MaJJOH pa3HHu,eH reou,eHTpH-4eCKOH H reorpacpH4eCKOH lllHpOT (CM. OCHOBHbIe nOHHTHH
MOpCKOH aCTpOHaBHrau,HH).

.D.aJJee BcnOMHHM, 4TO nOJJO)/{eHHe MepHJJ.HaHa HC3
OTHOCHTeJJbHO BOCXOJJ.Hlltero Y3JJa onpeJJ.eJJHeT KOopJJ.HHa-Ta ().ao, HO nOJJO)/{eHHe caMoro Y3JJa MO)/{HO YKa3aTb era
reorpacpH4eCKOH JJ.OJJraTOH Ad!.

CJJeJJ.oBaTeJJbHO, B KaKoH-TO MOMeHT BpeMeHH nOJJo)/{e-
HHe fMC onpeJJ.eJJHIOT reorpacpH4ecKHe KOopJJ.HHaTbI
(c Y4eToM HanpaBJJeHHH C4eTa A H JJ.BH)/{eHHH HC3):

qJrMc==6°==arcsin (sin u sin i);

} (2.8)+ArMc==Ao== +A /+().ao
.

ECJJH 6bI 3eMJJH He BpalltaJJaCb, TO C HC3 Ha Ka)/{JJ.OM
BHTKe npocMaTpHBaJJaCb o HaH Ta )/{e nOJJoca 0630pa
lllHP HOH2zo; cepeJJ.HHa 3TOH nOJJOCbI COBnaJJ.aJJa 6bI C op-6HTOH HC3, CnpOeu,HpoBaHHoH Ha nOBepxHocTb 3eMJJH.Ho 3eMJJH BpalltaeTCH, H n03ToMY C HC3 no Mepe era
nepeMellteHHH no op6HTe 6YJJ.YT npocMaTpHBaTbcH Bce
HOBbIe H HOBbIe Teppl-ITOpHH.

,lJ,BIII>KEHIllE IIIC3 OTHOCIII-
TEJlbHO nOBEPXHOCTIll
BPA AK)L EIIICSI3EMJlIII.
OP6111TAJlbHASI KAPTA

3e
" .D.BH)/{eHHe HC3 OTHOCHTeJJbHO

M OHnOBepxHOCTH YJJ.06HO oT06pa3HTb KaK JJ.BH)/{eHHeera MC no 3eMHOH nOBepxHocTH. TaKoH cnoc06 oT06pa- eHHHMeCTa HC3 3HaKOM Ka)/{JJ.oMY KTO CMOTpeJJ TeJJe-

co
3HOHHbie penOpTaJKH H3 UeHTpa y paBJJeHHHnOJJeTOMBeTCKHX KOCMH 6

"

Ha 4eCKHX Kopa JJeH H 06paTHJJ BHHMaHHe

T
KapTY C BblcBe4eHHoH TpaeKTopHeH JJ.BH)/{eHHH fMCaKaH KapTa

.

6pa
HOCHT Ha3BaHHe Op6UTaJlbHOii KapTbl a H30-JKaeMaH Ha

" ,

HHKO"
HeH

TpaeKTopHH nepeMellteHHH nOJJ.cnYT-BOH T04KH - Tpaccbl HC3.
.

4 P. A. C y  o, E. f. MOP.ABHHOB
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PHC. 12. OnpeLleJleHHe KoopLlHHaT
fMC

Il,lUI nOCTpOeHI-IH TpacCbl Ha KaKOM-JII-I60 BI-ITKe I1C3

Heo6JtoJl.I-IMbI cpOPMYJIbl, n03BOJIHIOw,l-Ie BbI'-II-ICJIHTb KOOPJl.I-I-

HaTbI fMC Ha JII060H 3aJl.aHHblH MOMeHT. <1>opMYJIa Jl.JJH

paC'-IeTa 111l-lpOTbl fMC (jJrMc
-

nepBaH B CI-ICTeMe cpop-
MYJI (2.8) - HaM y>Ke 1-13BeCTHa; OHa peaJII-I30BaHa B npo-

rpaMMe 3. OCTaeTcH BbIHCHI-ITb, KaK nOJIY'-IaeTCH Jl.OJIrOT3

fMC no BTOpOH cpopMYJIe CI-ICTeMbl (2.8).
06paTI-IMCH K pl-lc. 12, rJl.e Ha 3noxy npOXO>KJl.eHI-IH I1C3

'-Iepe3 BOCXOJl.Hllll-IH Y3eJI nOKa3aHbI:

npHMoe BOCXO>KJl.eHl-le fMC, paBHoe npHMoMY BOCXO}l{-

Jl.eHI-lIO Y3JIa (a3=a.r ), a TaK>Ke Jl.OJIroTa fMC, paBHaH
B 3TOT MOMeHT reorpacpl-l'-leCKOH Jl.OJJroTe Y3JJa P'rMc-
=A ');

Ha'-laJIbHbIH rpI-lHBI-I'-ICKI-IH '-IaCOBOH yroJI TO'-lKI-I OBHa

t , YKa3blBalOllll-lH nOJIO>KeHl-le Ha'-laJIa OTC'-IeTa npHMblX
BOCXO>KJl.eHI-IH OTHOCI-ITeJIbHO fpI-lHBI-I'-ICKOrO Mepl-lJl.l-laH3
PnFpoP,.

4epe3 I-IHTepBaJI BpeMeHI-I T - T ,BCJIeJl.CTBl-le Bpallle-
HI-IH 3eMJII-I, fpI-lHBI-I'-ICKI-IH Mepl-lJl.l-laH npl-lJl.eT B nOJJO>KeHM€

Pn Fp Ps.
Tenepb nOJIO>KeHl-le BOCX0Jl.Hlllero Y3JIa, npl-lHI-IMaH no-

JIO>KI-ITeJIbHbIM HanpaBJJeHl-le C'-IeTa '-IaCoBoro yrJIa t p
50
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M 3anaJl.HOH Jl.OJJ,roTbI MO>KHO onpeJl.eJJI-ITb no BbIpa>KeHI-lIO

'k1.=A'/t +M":

Ho, COrJIaCHO pl-lc. 12, A t;-cft, n03ToMY

A =to"'-a,{t+!1t"'=t..,._a41.
rp ,

MJII-I, npl-l nepexoJl.e K nOJIO>KI-ITeJIbHoMY C'-IeTY BOCTO'-lHOH
Jl.OJI,rOTbI

Xll.=aCl._t .,.

rp'

Tenepb BTopaH cpopMYJIa (2.8) nOJIY'-IaeT BI-IJI.

ArMC=a -tr +!1a(J;IA ,,4!. (2.9)rMC=a -t
rp ,

MJIM

ArMc=A  Mi-!1aO". (2.10)

3Ha'-leHl-le t r Bbl'-1I-1CJJHIOT no nporpaMMe 1, a a"-
no nporpaMMe 3 (coBMecTHo C 111l-lpOTOH (jJrMc- l\").

IlJI5I nOCTpOeHI-IH TpacCbl Ha K3pTe OCTaeTCH HaMeTI-ITb
MOMeHTbI BpeMeHI-I T, Ha KOTopbIe 6YJl.YT paCC'-II-ITbIBaTbCH
KOOpJl.I-IHaTbl fMC: 3aTeM BbI'-II-ICJII-ITb I-IHTepBaJIbI BpeMe-
HM OT 3nOXI-I nepl-lreH I-IJJI-I BOCX0Jl.Hlllero Y3JJa 1-1 KOOPJl.I-I-HaTbi fMC; Jl.aJIee HaHeCTI-I fMC Ha KapTY 1-1, COeJl.I-IHMB
no JIeKaJIY Bce fMC nJIaBHOH Kpl-lBOH, nOCTpOI-lTb TpaccyI1C3 Ha Jl.aHHOM BMTKe.

ECJJI-I npelleCCI-IH BOCXOJl.Hlllero Y3JIa 3Ha'-lI-lTeJIbHa TO
C Y'-IeTOM cpOPMYJJ (1.17) 1-1 (2.9) nOJIY'-II-IM

'

ArMC=aJt+-'\a'q-- adl.-tr; (2.11)
B cpOpMYJJe (2.10) Jl.JJH paC'-IeTa j,t..,. MO>KHO BOCnOJIb30-

BaTbCH
TpeTbl-lM CJIaraeMbIM 1-13 cpOPMYJIbi (1.6) 1-1 Bblpa>KaH

1o<:-nepSaJIbf BpeMeHH T- T.n.1f.TII1 T- Tn R I\1HH\' 3X, 3anl-l-
CaTb, Hanpl-lMep,

l1/'1'=O,25068 (T- T.n). (2.12)
OJl.HOBpeMeHHo C .nBI-I>KeHl-leM (1C3 no Op61-1Te npo-I-ICXOJl.I-IT CMe

3
llleHl-le ee BOCX0Jl.Hlllero Y3JIa no 3KBaTopyeMJJI-I CMellle

CH'
Hl-le 3a OJl.I-IH nepl-lOJl. o6pallleHI-IH Ha3b1BaeT-

rt-.
BUTKOBblM CMeU(eHueM Y3JlQ, KOTopoe Bbl'-1I-1C,,1HeTCH no

't'OPMYJIe, rpaJl.,

j,j.dI.=WtL=O,2508L MHH .

(2.13)
4*
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H MO}j(eT He3HalJHTeJIbHO KOJIe6aTbCH 3a ClJeT Heu,eHTpaJIb-
HOCTH nOJIH THroTeHHH 3eMJIH.

4HCJIO BHTKOB I1C3 B TelJeHHe CYTOK nOJIYlJHM no cpop-
MYJIe

N(J=24.60/T MM (2.14)

npHMep 6. KocMH'IecKHii Kopa6J1b «COI03-5» 16 MaH 1969 r. npo-
weJl BOCXOJlHWHii Y3eJl B MOMeHT Tc=09'1 30 MHH no 3HMHeMY MO-

CKOBCKOMY BpeMeHH (Noc
= 3 BOCTO'lHblii). B 3TOT MOMeHT JJ,OJlroTa

BOCXOll,HwerO Y3Jla 6b1J1a  =98,7°E, nOJlO>KeHHe TO'lKH OBHa onpeJJ,e-
JlHJlOCb ee rpHHBH'ICKHM 'IaCOBblM yrJlOM t;;"=33I,3°. OOCTpOHTb Op6H-
TaJlbHYIO KapTY, oT06pa>KalOWYIO JJ,BH>KeHHe KOCMH'IeCKOrO Kopa6J1H
HaJJ. 3eMHoii nOBepXHOCTblO Ha JJ,aHHOM BHTKe. onpeJJ,eJlHTb CMeweHHe
BOCXOJlHwerO Y3J1a K Ha'laJlY cJleJJ,YlOwero BHTKa (BJlHHHHeM npeuec-
CHH Y3Jla npeHe6pe'lb).

Pewe H H e. BOCnOJlb3yeMcH pe3YJlbTaTaMH Bawero caMOCTOH-

TeJlbHOrO peweHHH 3aJJ,a'lH 2 KaK HCXOJJ,HblMH (CM. Ta6J1. n-2). WHpOTbI
nOJJ,cnYTHHKoBblX TO'leK, HaMe'leHHbIX 'Iepe3 Ka>KJJ,ble 5 MHH JJ,BH>KeHHH

Kopa6J1H, Ha'lHHaH OT 3nOXH T4I, JJ,aHbI B Ta6J1. 0-2. OCTaeTcH no (jJopMYJle
(2.12) Ha 3TH >Ke MOMeHTbI BbI'IHCJlHTb npHpaweHHe 'IaCOBOro yrJla TO'lKH

OBHa H, n£.HJJ,aBaH em K HCXOJJ,Hoii BeJlH'IHHe tZ'=33I,3°, nOJlY'IHTb
3Ha'leHHH t B HaMe'leHHOe BpeMH. llaJlee no (jJ0RMYJle (2.9) BbI'IHCJlH-

0
-

lOT JJ,OJlrOTbI nOJJ,cnYTHHKOBblX TO'leK Arl!1C=a -trp-
B Tex CJlY'IaHX, KOrJla Ha Ta6J10 IIMK B pe3YJlbTaTe BblCBe'lHBa-

eTCH OTj;)HuaTeJlbHaH BeJlH'IHHa -ti;,> 180°, K Heii HaJJ,O npH6aBHTb
360°.

OKOH'IaTeJlbHbIe 3Ha'leHHH KOOpJlHHaT TO'leK TpacCbI KOCMH'IeCKO-

ro Kopa6J1H «COI03-5» Ha JJ,aHHOM BHTKe JJ,aHbI B Ta6J1. 7, a caMa Tpacca

H306pa>KeHa 3eJleHblM UBeTOM Ha pHC. 13 C YKa3aHHeM HHTepBaJla Bpe-
MeHH OT MOMeHTa npOXO>KJJ,eHHH BOCXOJJ.Hwero Y3J1a.

cCTapToBaB» B TO'lKe BOCXOJJ,Hwero Y3J1all, HaJl OCTpOBOM CYMaTpa
H JJ,BHraHCb no op6HTe C KOCMH'IeCKOii CKOpOCTblO OKOJlO 467 KM/MHH,
KOCMOHaBTbI MOrJlH oCMoTpeTb 5InoHcKoe Mope H llaJlbHHii BOCTOK
'Iepe3 10-15 MHH, 3anaJlHOe n06epe>Kbe CeBepHoii AMepHKH - 'Iepe3
30-40 MHH, IO>KHYIO AMepHKY

-

'Iepe3 55 MHH H Ha 89-ii MHHYTe
BHOBb nOJJ,oiiTH K 3KBaTopy B YlHJJ,HiicKOM OKeaHe. Ho cJleJJ,YlOwHii
BHTOK TpaccbI Ha'lHHaeTCH Y>Ke Ha JJ,OJlrOTe A.r"=76,5° E; BOCXOJJ,HWHH
Y3eJl pacnOJlaraeTCH Ha 22,2° 3anaJJ,Hee, KaK 3TO H cJleJJ,yeT H3 (jJop-
MYJlbI (2.13):  t'-=O,2508.88,8 MHH 22,2°. 0PH'IHHOii 3TOMY (CM.
pHC. 12) HBJlHeTCH BpaweHHe 3eMJlH B TY >Ke CTOPOHY, 'ITO H JJ,BH>KeHHe
KOCMH'IeCKOrO Kopa6J1H Ha npHMoii op6HTe, HO C cywecTBeHHO MeHb-
weii CKOpOCTl>IO.

JIHHeflHaH CKOpOCTb TOlJKH 3KBaTopa 3eMJIH paBHa
1667 KM/lJ, B JII060H .n:PyroH lllHpOTe OHa B COS {jJ pa3
MeHbwe. B pe3YJIbTaTe OTHOCHTeJIbHOe .nBH}j(eHHe I1C3
Ha.n: 3eMJIeH COBepwaeTCH no HHOH TpaeKTopHH, lJeM ero

.n:BH}j(eHHe no 3Be3.n:HOMY He6y.
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Ta6Au/{a 7

N.
ArMc,onln

I 0 0 98,7 II 50 -17,8 -79,12 5 15,9 110,5 12 55 -32,4 -65,08 10 30,9 124,4 13 60 -44,5 -45,34 15 43,5 143,3 14 65 -51,2 -17,85 20 50,9 170,2 15 70 -49,6 +13,06 25 50,2 -158,9 16 75 -40,4 32,67 30 41,6 -133,4 17 80 -29,6 55,08 35 28,6 - 115,7 18 85 -11,7 68,09 40 13,6 -102,3 19 88,7 0 76,510 45 -2,1 -90,9

OpH YCJIOBHH nocToHHcTBa HaKJIOHeHHH Op6HTbl i H
nepHo.na 06pa llleHHH T(J cpopMa TpaCCbl coxpaHHeTcH. Ha-
npHMep, CJIe.n:YlOlllHH BHTOK Tpaccbl KOCMHlJeCKoro Kopa6JIH«CoI03-5» MO}j(HO 6bIJIO 6bI nOCTpoHTb npoCTbIM cMellle-HHeM Bcero npe.n:bI.n:ywero BHTKa K 3ana.n:y Ha BeJIHlJHHY(').').,, .

B npHMepe 5 6bIJI BbllJHCJIeH pa.n:HYc 30HbI 0630paC 60pTa KOCMHlJeCKoro Kopa6JJH «COI03-5», paBHblH B cpe.n:-HeM 1600 KM (14,5°). nOJIoca 0630pa OXBaTbIBaeT Tep-pl1TOpl1lO, BbI.n:eJIeHHYIO Ha pHC. 13 3eJJeHbIM u,BeTOM' ee He-
CHMMeTpHlJHbIH BI1.n: (OTHoCHTeJIbHO TpacCbI) BbI3Ba CBOH-
CTBaMI1 npoeKu,HI1 3eMJII1 Ha nJIOCKOCTb, npl1MeHHlOllleHcHnpH nOCTpOeHl111 MOpCKHX 11 reorpacpHlJeCKHX KapT. Mop-CKaH KapTa y.n:06Ha JII1Wb TeM, lJTO nepeMellleHl1e KO-
pa6,,1H I1JJH cy.n:Ha, H.n:Ylllero nOCTOHHHbIM KypCOM, H306pa-}j(aeTCH Ha HeH npHMoH JJHHHeH. Ho reOMeTpl1lJeCKHe CPI1-rypbl pacTHrHBalOTcH Ha HeH TeM 3HalJHTeJIbHee, lJeM .n:aJJb-we OHH y.n:aJIeHbI OT 3KBaTopa.

3
J],o CHX nop MbI roBOpHJJI1 0 Ha6JJIO.n:eHI1HX nOBepXHOCTI1

x :JIul1 C 60pTa I1C3, lJTO HMeeT 3HalJeHHe npl1 Hapo.n:HO-HHcTBeHHbIX HCCJJe.n:oBaHHHx, npOBo.n:HMbIX 3Kl1na}j(aMH

 O MHlJeCKI1XKopa6JIeH 11 op6HTaJJbHbIX cTaHu,I1H, a TaK}j(ep pa60Te oKeaHOrpa l1lJeCKHX 11 rH.npoMeTeOpOJIOrl1lJe-CKHX KOCMHlJeCKHX annapaToB. Bo MHOrl1X .n:pyrHx npaKTI1-lJe KI1X 3a.n:alJax Tpe6yeTcH BbIHCHI1Tb YCJJOBHH Ha6JIIO.n:e-HI1H I1C3 C 3eMJJH.
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HA6JlI-O,lJ,EHIIISI IIIC3
C 3EMHOIII

nOBEPXHOCTIII

OCHOBOH J],JIH BbIHCHeHHH YC-JIOBHH Ha6JIIOJ],eHHH I1C3 C 3eMHOH nOBepXHOCTH MO)/{eT
CJIY)/{HTb Op6HTaJIbHaH KapTa. C ee nOMOlllblO MO)/{HO
OTBeTHTb Ha BOnpOC: 6YJ],eT JIH Ha6JIIOJ],aTbCH I1C3 B J],aH-
HOM reorpaqm4ecKoM MeCTe Ha J],aHHOM BHTKe? Ho J],JIH
npaKTH4eCKHX Lle.1eH :JTOH HHcpOpMaLlHH HeJ],OCTaT04HO.
Ba)/{HO 3apaHee npeJ],CKa3bIBaTb CpOKH Ha6JIIOJ],eHHH pa3-
JIH4HblX I1C3 B J],aHHOM nYHKTe Ha J],JIHTeJIbHOe BpeMH
BnepeJ]" BblHCHHTb B03MO)/{HYIO npOJ],OJI)/{HTeJIbHOCTb Ha-
6JIIOJ],eHHH. TaK KaK HHcpOpMaLlHH Ha 60pT I1C3 H C 6op-
Ta I1C3 Ha 3eMJIIO nepeJ],aeTCH paJ],HOTeXHH4eCKHMH cpeJ],-
CTBaMH, TO npHHHTO Ha6JIIOJ],eHHH I1C3 Ha3b1BaTb CeaHCOM
CBR3U, a TeppHTopHIO, B npeJ],eJIax KOTOpOH B03MO)/{Ha npH-MaH CBH3b C I1C3 B YKB-J],Hana30He,- 30HOU CBR3U.

YCJIOBHH BHJ],HMOCTH (1C3 B nYHKTe M, HaJ], KOTOpblM
npOXOJ],HT I1C3 B 3eHHTe H KOTOpbIH JIe)/{HT Ha ero Tpacce,
YCTaHaBJIHBalOTCH H3 pHC. 14.

06JIaCTb He60cBoJ],a HaJ], ropH30HTOM rr, B KOTOpOH(1C3 Ha6JIIOJ],aeTcH OT BOCXOJ],a J],O 3aXOJ],a B nYHKTe M,
Ha3bIBaeTCH 2eOMeTpU'ieCKOU 30HOU Bu8uMOCTU. Ee yrJIO-BOH paJ],Hyc BbIBOJ],HTCH no cpopMYJIe (2.7), nOJIY4eHHoH
npH paccMoTpeHHH 30Hbl 0630pa 3eMJIH C I1C3.

ll.JIH T04KH BOCXOJ],a I1C3 HaJ], HCTHHHblM ropH30HTOMB npH BbiCOTe nOJIeTa h
n yrJIOBaH BbiCOTa h=O, a paJ],HYc30Hbl BHJ],HMOCTH paBeH

Rt

R-&+hn

OTclOJ],a CJIeJ],yeT, 4TO no Mepe YBeJIH4eHHH BblCOTbI nOJIe-Ta h
n 30Ha BHJ],HMOCTH I1C3 B03paCTaeT (YMeHbweHHeKOcHHyca BeJ],eT K YBeJIH4eHHIO z.).OPH Ha6JIIOJ],eHHHx I1C3 Ha MaJIbIX yrJIOBbIX BbiCOTax

3Ha4HTeJIbHO BJIHHIOT paJ],HonoMexH, n03ToMY ceaHC CBH-3H Ha4HHalOT Ha HeKoTopOH MUHUMaAbHO 8onycTuMoU Bbl-C

n
oTe h

111 in' 06YCJIOBJIHBalOllleH pa3MepbI 30HbI CBH3H.0J],P06Hee 06 3TOM CKa3aHO B rJI. 6.
YrJIOBOH paJ],HYC 30HbI CBH3H Zc. BbIBOJ],HTCH Ha paCCMOT-peHHH TpeyrOJIbHHKa Mall. BHewHHH yrOJI npH BepwHHe

Z. = arccos (2.15)
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PHC. 14. 30Ha BHJJ,HMOCTH H 30Ha

CBH3H C YlC3 npH Ha6J1lOneHHHx

C nOBepxHocTH 3eMJlH

11. paBeH 900
-z

co' n03ToMY zco=900-h mm-p. no Teope-
Me CHHYCOB H3 TpeyraJIbHHKa MoDI npu r,,=R t.+hn

R.. sin p

rn sin (90
0

+hmin )

n03TOMY

CJIe,n:OBaTeJIbHO,

Rt,cos hmin
smp=

rn

° . Rt,cos h
mm

zco = 90 -arcsm
- h min ;

rn

R.

zco = arccos (....!!- COS h mlll ) -hmm .

rn
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(2.16)

B pH,n:e CJIY4aeB Ha6JI1o,n:eHHH MorYT 6blTb orpaHH4e-

Hbl npe8eJlbH.O 60JlbUl.oil BblCOTOil h
max' 3a KOTOpOH HX pe-

YJIbTaTbl
cTaHoBHTCH HeHa,n:e)/{HbIMH. HHor,n:a 3TY 30HY

3 .

npe,n:eJIbHbIX
BblCOT Ha3bIBalOT «MepTBOU» 30H.OU, ee pa,n:HYC

TaK)/{e BbI4HCJIHeTCH no cpopMYJIe (2.16).

f
npHMep 7. OpH Ha6J1IOJJ,eHHHx KOCMH'IeCKOrO HaBHraUHOHHoro an-

napaTa THna « ocMoc-I000» MHHHMaJlbHO 1l0 YCTI!MOii npHHHMaeTc:
BbICOTa h min

= 15 .
a MaKCHMaJlbHO JJ,onycTHMoH

- BbICOTa hmax=7 .
BbI'IHCJlHTb yrJlOBbIe paJJ,HycbI'30HbI BHJJ,I!MOCTH, 30HbI CBH3H H cMepTBOI!»

30HbI.
Pew e H H e. COrJlaCHO Ta6J1. 5, npHMeM B cpeJJ,HeM BblCOTY nOJle-

Ta h =1000 KM. TorJJ,a rn=6371+1000=7371 KM H paJJ,HYc 30HbI BHJJ,I!-

MOC Z =arccos (6371/7371)=30,2°::;:,1812 MHJlb::;:,3355 KM; paJJ,HYc

30HbI CB 3HZ =arccos (6371/7371- cosI5°)-15°::;:,18,4°::;:,1104 MI!-

JlH ::;:,2044 KMc;o paJJ,HYc «MepTBoii» 30HbI zM.3.=arccos (6371/737IX

Xcos 70°)_70°::;:,2,8°::;:,168 MHJlb::;:,312 KM.

nYHKT Ha6JIIO,n:eHHH lJa we Bcero pacnOJIO)/{eH B CTO-

pOHe OT TpaCCbI. 5ICHO, 4TO 4eM ,n:aJIbWe OT TpaCCbI nYHKT

Ha6JIIO,n:eHHH, TeM MeHbwee BpeMH npe,n:OCTaBJIHeTCH Ha HX

BbInOJIHeHHe. npH npOXO)/{,n:eHHH Ha BbICOTax MeHee ,n:o-

nYCTHMOH h min Ha,n:e)/{HbIH ceaHC CBH3H He COCTOHTCH.

HaH60JIbWHH CpOK Ha6JIIO,n:eHHH B03MO)/{eH npH Ha-

XO)/{,n:eHHH nYHKTa M Ha Tpacce. .D.JIHTeJIbHOCTb ceaHca CBH-

3H npH 3TOM COCTaBHT

tJ,T :H=
2zco

360 .60 10800

Zco
T
MHH

" , (2.17)T,,=

r,n:e zco 6epeTCH B 'MHJIHX.
EC.1H zCO BbIpa)/{eH B KHJIOMeTpax, TO

tJ..T :H=5. 10-5zcoT HH. (2.18)

npH HaXO)/{,n:eHHH nYHKTa Ha6JIIO,n:eHHH B CTopoHe OT

TpaCCbI MaKCHMaJIbHaH BblCOTa HC3 6y,n:eT Ha6JIIO,n:aTbcH
B TOT MOMeHT, Kor,n:a OH 6y,n:eT Haxo,n:HTbCH Ha KpaT4aHweM
B03MO)/{HOM paCCTOHHHH. npH 3TOM yrOJI Me)/{,n:y HanpaBJIe-
HHeM ,n:BH)/{eHHH HC3 H HanpaBJIeHHeM HC3 - nYHKT M

COCTaBHT 90°_ TaKoe nOJIO)/{eHHe nOKa3aHO Ha pHC. 15,
rlle nYHKT M - MeCTO Ha6JIIO,n:aTeJIH, T04Ka B - nOllcnYT-
HHKOBaH T04Ka B MOMeHT Bocxo,n:a HC3 B 30He CBH3H pa-
llHYCOM zco. .D.yra d eCTb KpaTlJaHWee pacCToHHHe ,n:o Tpac-

Cb1, era Ha3bIBalOT TpaBep3H.blM paCCTOR.H.UeM. HaH60JIb-

waH Ha6JIIOllaeMaH BbICOTa HC3 Hall ropH30HTOM H" Ha-

3b1BaeTCH TpaBep3H.oil BblCOTOil HJIH BblCOTOil KYJlbMUH.a-
l{UU.
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PHC. 15. KYJlbMHHaUHH YlC3.
TpaBep3Hble BblCOTa H" H paccTO-
HHHe d

D:JlH BbI4HCJlemm JI,JlHTeJlbHOCTH ceaHca CBH3H B o6weM
CJlY4ae HaJI,O 3HaTb JI,JlHHY Y4acTKa TpaccbI B 30He CBH3H
OT BOCXOJI,a JI,O 3aXOJI,a I1C3.

npHMeM cMeweHHe TpaccbI H3 nYHKTa M B nYHKT M1-
paBHo3Ha4HbIM nOBopOTY nJlOCKOCTH Op6HTbl Ha yroJl d.

58

(S YrJlOBOe paCCTOHHHe OT T04KH BOCXOJI,a B JI,O T04KH TpaBep-

3a M 1- 0603Ha4HM L.

PewaH TpeyrOJlbHHK MM 1-B no 4>opMYJlaM c4>epH-
4eCKOH TpHrOHOMeTpHH, nOJlY4aeM

L=arccos (COSZCB/cosd). (2.19)

Tenepb JI,JlHTeJlbHOCTb ceuaHca CBH:tH MO>KHO BbI4HCJlHTb

no aHaJlOrHH C 4>OPMYJlOH (2.17):

TMHH
' T

MHH_ L'=
-' CB

-

10800

T:
HH COS ZCB

arccos
cos d (2.20)

:rt

3aBHCHMOCTb Me>KJI,y TpaBep3HbIM paCCTOHHHeM d

H BbICOTOH KYJlbMHHaUHH I1C3 H", HBJlHlOweHCH OJI,HOH

H3 OCHOBHbIX XapaKTepHCTHK YCJlOBHH Ha6J1IOJI,eHHH I1C3,
HaXOJI,HTCH no TeopeMe CHHYCOB H3 TpeyrOJlbHHKa

MOlo:

R sin [90
0
- (H,,+d) I

'" sin (90
0

+Hn )

HO cos(H,,+d) =cosH"cosd-sinH"sind,

n03TOMY

cos d-Rt/rn
H,,=arctg .

dSin
(2.21 )

COOTBeTCTBHe Me>KJI,y TpaBep3HbIM paCCTOHHHeM H BbI-

COTOH KYJlbMHHaUHH JI,aHO B Ta6J1. 8 JI,JlH I1C3 THnOB

«KocMoc-lOOO» H «KoCMoc-1383». ECJlH paCCMaTpHBaTb
Y4aCTOK TpaCCbI, orpaHH4eHHbIH 30HOH BHJI,HMOCTH, KaK JI,Y-
ry 60JlbWOro Kpyra, nOJI,06HYIO JI,yre 3KBaTOpa, a JI,yry
M -LM C4HTaTb nOJI,06HOH MepHJI,HaHY, TO TpaBep3Hoe pac-
CTOHHHe d MO>KHO Ha3BaTb Op6UTQAbHOU umpoTOU - KOOp-

JI.HHa!OH, YKa3bIBalOllI.eH yrJloBoe yJI,aJleHHe MeCTa Ha6J11O-
JI,eHHH OT TpaCCbI, a JI,yry L - Op6UTQAbHOii 80A20TOii,
OTC4HTbIBaeMOH OT T04KH TpaBep3a M 1-'

np

,

CB
HMep 8. Bbl'lHCJlHTb HaH60JlbwylO JJ,JlHTeJlbHOCTb ceaHca

H3H H "JIH

YlC3 K
..... TeJlbHOCTb ceaHca CBH3H IIpH YJJ,aJleHHH C

1
JJ,Ha OT TpaccbI«

OCMoc-IOOO» Ha d=700 MHJlb eCJlH h . = 5
0

p
,- mm

.

T _lO
e W e H He. B IIpHMepe 7 HalliJlH ZCB= 1104 MIfJlH. OpH

T;;'
5 MHH, COrJlaCHO (jJopMYJle (2.17), 1I0JlY'IaeM HaH60JlbwylO JJ,JlH-

X 10  Tl
b

O
c
7
eaHca CBH3H (CYJJ,HO Ha Tpacce) max L'1T

cB
= (1104/10 800) X

, MHH.
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Ta6Au4Q 8

d.

MHnH

1800 0,2 HeT 850 23,3 6,9 400 48,0 10,01600 3,7 » 800 25,2 7,5 350 52,1 10,21400 7,8 » 750 27,4 7,9 300 56,5 10,31200 12,4 » 700 29,6 8,4 250 61,4 10,51103 15,02 0,4 650 32,1 8,7 200 66,5 10,61100 15,1 0,9 600 34,8 9,0 150 72,1 10,61000 18,1 4,6 550 37,6 9,3 100 77,9 10,7960 19,7 5,5 500 40,8 9,6 50 83,9 10,7900 21,4 6,2 450 44,2 9,8 25 86,9 10,7

OpH R =6371KM, r.=Ra+hn=7371 KM, d=700 MHJlb 1296,4KM,CCrJlaCHO (jJopMYJlaM (2.20) H (2.21). l= 14,33° 860 Ml!Jlb; !'!T
cB
=

= (105/10 800). 860 8,4MHH; H.=29,6°.

OpHeHTHpYHCb no BeJIH4HHaM d, Hu. !!:.T
CB' MO>KHO

nOJIY4HTb nOJIHOe npe.l\,CTaBJIeHHe 06 06CTaHoBKe Ha6JI1o.l\,e-
HHH I1C3. 3TH CBe.l\,eHHH .l\,JIH HaBHrau.HOHHbIX KOCMH4eCKHX
annapaTOB THnOB «KoCMoc-IOOD» H «KoCMoc-I383» .l\,aHbl
B Ta6JI. 8. TpaBep3Hoe paccToHHHe d MO>KHO HaHTH no

Op6HTaJIbHOH KapTe HJIH BbI4HCJIHTb no 3a.l\,aHHbIM KOOp.l\,H-HaT::IM MeCTa Ha6JI1o.l\,eHHH (lllHpoTe qJM H .l\,OJIrOTe AM)'
.l\,OJIrOTe BOCXO.l\,Hlllero Y3JIa Ha .l\,aHHOM BHTKe AI!.=t; -alJ.
H HaKJIOHeHHIO Op6HTbI i. B nOCJIe.l\,HeM CJIY4ae BbI4HCJIeHHH
Be.l\,YT no 4>opMYJIaM, 3anHcaHHbIM npHMeHHTeJIbHO K
pHC. 12:

.l\,yra .Q,M=m=arccos [cosqJMCOS(AM-A"'")];
yroJI PncR.M=nM=arccos (sinqJJsinm);

BcnoMOraTeJIbHbIH yrOJI  =i-90o+nM;
aprYMeHT lllHpOTbI I1C3 B MOMeHT TpaBep3a
u=arctg(cos tgm).
TpaBep3.Hoe paCCTOHHHe d= arccos (cosm /cosu) .

(2.22)

npHMep 9. OueHHTb 06CTaHoBKY Ha6J1IOJJ,eHHH KOCMH'IeCKOrO Ha-
BHraUHOHHoro anllapaTa (KHA) THna «KocMoc-IOOO» 3 HOH6pH 1990 r.
B MOMeHT Tc=1O 'I 56 MHH no 3HMHeMY MOCKOBCKOMY BpeMeHH
(N c=3E).CYJJ,HO Ha nOJJ,xoJJ,e K npOJlHBY fH6paJlTap B nYHKTe C KO-

opJJ,HHaTaMH 'PM=36,O° N, A
M=12,5° W; Td!.=10 'I 45 MHH; 00=0.

3(jJeMepHJJ,HaH HH(jJopMauHH: a=7372 KM, T.= 104,9 MHH, i=83°,
e=O,003. lloJlroTa BOCXOJJ,Hwero Y3Jla Ao(.=28,6° W;  =130°.
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-

Ta6Au/{a 9

. 0 tr '0 YrMC'
0

T*
6.-!J>rMC'

0

Q, .

 360.-

-Q
.

5 6 7 8
3 4

I 2

130,0 158,6 -28,6 230,0
0745 0 0

-27,6 227,8I
17,1 132,2 159,850 17,3

-26,3 225,22
55 34,5 34,2 134,8 161,1

221,23
51,2 138,8 162,3 -23,5

4 0800 51,8
67,9 147,6 163,6 -16,0 121,4

5 05 69,0
82,0 191,0 164,8 +26,1 169,0

6 10 86,1
75,0 282,7 166,1 +116,6 77,3

7 15 103,3
298,3 167,3 +131,0 61,7

8 20 120,4 58,9
303,6 168,6 +135,0 56,4

25 137,5 42,1
+ 136,9 53,39

25,2 306,7 169,8
10 30 154,6

8,3 309,0 171,1 +137,9 51,0
II 35 171,6

-8,6 311,1 172,4 +138,8 48,9
12 40 -171,3

-25,6 313,4 173,6 +139,8 46,6
13 45 -154,2

+141,5 43,5-137,2 -42,4 316,4 174,914 50
-59,2 321,9 176,1 + 145,8 38,1

15 55 -120,1
177,4 +160,5 22,1

16 0900 -102,9 -75,3 337,9
-107,5 288,9

17 05 -85,8 -81,8 71,1 178,6
-67,2 247,318 10 -68,6 -67,5 112,7 179,9

238,7121,3 181,1 -59,819 15 -51,4 -50,9
-57,1 234,8-33,9 125,2 182,420 20 -34,2

127,9 183,6 -55,7 232,121 25 -16,9 -16,8
230,0130 184,9 -54,922 0930 0 0

Pewe H He. Bbl'iUcAeHUe 8KBaTopuaAbHbiX KOopOUHaT  C3
OB 3anucaHHbiX no aupecaM.

npozpaMMe 3 C ucnOAb30BaHueM apzYMeHT ,

07a=7372 xOa T.= 104,9  05360 . x03 ncp=0,06
02i=83 xOI a"'-=130 x

09e=O,003 XOB 00=0 x

OT MOMeHTa IIpOXO>KJJ,eHHH Y3J1a no BceMHpHoMY BpeMeHH
T = 10 'I 45 MHH - 3 '1=7 'I 45 MHH pa3Me'laeM paC'IeTHble TO'lKH
rp

.t-. 2 ) lleHcTBYH JJ,aJlee co-C HHTepBaJlOM 5 MHH (CM. Ta6J1. 9; rpa't'a .

HMbierJlaCHO HHCTPYKUHH K nporpaMMe 3, 1I0JlyqaeM CKJlOHeHHH
u

H np

BOCXO>KJJ,eHHH YlC3 a TaK>Ke aprYMeHT WHpOTbI U (paBHblH B JJ,aHHOM
u

'

0)
'

3TH BeJlH'IHHbI JJ,aHblcJlY'Iae HCTHHHOH aHOMaJlHH \J, TaK KaK 00= ,

HCB Ta6JI 9 ( rpa.t-.bI 3 4 5 ) a BHJJ,HMaH op6HTa 1I0Ka3aHa Ha p .
.

't""
I1C3 OAR. nOCTpo-0-1 (KpaCHaH) Bbl'iUCAeHUe KoopOUHaT TO'ieK TpaCCbl

eHUR op6UTaAb OUKapTbl lllHpOTbl 3THX TO'leK Y>Ke HMelOTCH B rpa(jJe
4 Ta6J1 9 llJlH BbI'IHCJleH'Hii JJ,OJlrOT cooTBeTcTBYIOWHX fMC, COrJlaCHO

(jJopMy e
.

(2.9), YJJ,06HO HClIOJlb30BaTb nporpaMMY I C pa3MeweHHeM
aprYMeHToB no aJJ,pecaM:

To=307

H.=260,6023
360 .

x06
xOI
xD3

0,98565 .

15,04107
u

a .

xOO
x02
xOd
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llJlH aBTOMaTH'IeCKOrO paC'IeTa ArMC IIpOrpaMMY I MO>KHO, Ha'll1_
HaH C 26-ro wara, JJ,onOJlHHTb (jJparMeHTOM Ox9 /-/ Oxd+ C/O
Tenepb, nocJle Ha60pa Ha Ta6J10 MOMeHTa T

rp
H KOMaHJJ,bI B/O C/O, no

OKOH'IaHHH C'IeTa Ha Ta6J10 BblCBeTHTCH BeJlH'IHHa tr (OHa >Ke 3anl1_
caHa no aJJ,pecy Ox9); B Ta6J1. 9 3Ta BeJlH'IHHa HaXOJJ,HTCH B rpa(jJe 6.

llaJlee H3 rpa(jJbI 5 Ta6J1. 9 Bbl6HpaeTcH cooTBeTcTBYlOwee MOMeH_
TY Tr 3Ha'leHHe a" H BBOJJ,HTCH no aJJ,pecy xOd. llaeTcH KOMaHlla
EO 25 c/o; nocJle BToporo OCTaHOBa C'IeTa Ha Ta6J10 BblCBe'lHBaeTCI!
3Ha'leHHe reorpa(jJH'IeCKOii JJ,OJlrOTbI fMC ArMC' 3TH 3Ha'leHHH 1I0Me-
weHbI B rpa(jJe 7 Ta6J1. 9. .

O/{eHKa 06cTaHoBKu Ha6AIOoeHuu I1C3. OHa CBOJJ,HTCH
K paC'IeTY paJJ,Hyca 30Hbl CBH3H no (jJopMYJle (2.16), nOKa3aHHoMY B npH
Mepe 7, 3aTeM - K ollpeJJ,eJleHHIO TpaBep3Horo pacCToHHHH no Op6HT3Jlb-HOH KapTe KaK KpaT'Iaiiwero no JJ,yre 60JlbWOrO Kpyra OT 3aJJ,aHHoro
MeCTa JJ,O Tpaccbl, HJlH nYTeM ero pac'ICTa no (jJopMYJlaM (2.22), H K oueH-
Ke YCJlOBHii Ha6J1IOJJ,eHHii 110 Ta6J1. 8.

Tpacca I1C3 1I0Ka3aHa Ha pHC. 13 KpacHblM UBeTOM, 3JJ,eCb >Ke
OTMe'leHbI 3aJJ,aHHoe MeCTO M H TpaBep3Hoe paccToHHHe d. Ha KapTe
XopOWO BHJJ,HO CMeweHHe BOCXOJJ,Hwero Y3Jla I1C3 THlIa «KocMoc-1000»,
pa60TalOWHX B CHC «UHKaJJ,a», 3a OJJ,HH BHTOK; OHO paBHo 26,3°.

BbI'IHCJleHHH no (jJopMYJlaM (2.22) JlerKO BblllOJlHHIOTCH HenOCpe,L.
CTBeHHblMH ollepaUHHMH Ha IIYJlbTe OMK. OHH JJ,aJlH d=8,7° 522MHJlH

COrJlaCHO Ta6J1. 8, CBH3b C YlC3 6YJJ,eT HaJJ,e>KHa OKOJlO  Tc"=9,5MHH
npH BblCOTe ero KYJlbMHHaUHH OKOJlO 39°. 30Ha CBH3H B6J1H3H 3KBaTopa
BblJJ,eJleHa KpacHblM UBeTOM B Ha'laJle BHTKa H nYHKTHpOM - B era

KOHue.

cnOC06bl OT06PA-
}t{EHI-1S1 06CTAHOBKI-1

HA6JHO,lJ.EHI-1Ii1 I-1C3

Ha llHcn eHX COBpeMeHHOH
CHA (CM. r .6) CBelleHHH 0 BpeMeHH H YC OBHHXnpo-
BelleHHH 6 H>KaHlllHXceaHCOB CBH3H C KHA BbICBelIHBa-
IOTCH aBTOMaTH'IeCKH no 3anpocy CYlloBollHTe H. HanpH-
Mep, B npHeMHHKe-Bbl'1HC HTe eMX-II02 cnYTHHKoBOH
HaBHrauHoHHoH CHCTeMbI «TpaH3HT» llalOTCH CBelleHHH 0
BOCbMH 6 H>KaHlllHXceaHcax CBH3H. npH 3TOM YKa3bIBaIOT-
CH BpeMH BOCXOlla I1C3 no BceMHpHoMY BpeMeHH, BbICOTa

KY bMHl'laUHH I1C3, HOMep cnYTHHKa H CHMBO OMs-

npHrollHoCTb llaHHoro ceaHca CBH3H ll HTO'lHOrO onpelle-
 eHHHMeCTa CYllHa. HanpHMep, npH HHllHKaUHH YC OBHl1

RISE HEV SAT INO
1517 3 190
1528 19 140 s

1604 25 120 s
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1701 56 190

1713 60 140

1848 20 190

1903 2 140

1936 22 200 s

Tb 'ITO I1C3 ,No 190 Ha6 lOllaeTcHB 6 a-

MO}l{HO 3aK IO'IH
'HX B MOMe-HTbI T = 17 'I 01 MHH H

ronpHHTHbIX    BlJ:o120 _ B 16'104 :JHH H T. n. YC OBHH
18'148 MHH,

15

-

17 MHH H B 19>'103 MHH HeYlloB eTBO-
ceaHCOB CBH3H B 'I

PHT bH   eeHar HllHO3alla'la oTo6pa>KeHHH o6CTaHoBKH
aH

u

I1C3 pelllaeTcH C nOMOlllblO cneuHa bHoro
Ha6 lOlleHHH

u

HeTpYllHO H3rOTOBHTb caMOCTOHTe b-
n aHllleTa,KOTO  ;H3Toro n aHllleTaH306pa>KeHbI B npH-
HO. COCTaB: e1 6-198:Ha pHC. n-2, a - KapTa ceBepHo-

      ':n PH 3eM HB nO HpHoHa3HMYTa bHoHpa  3
npO e}l{YTO'lHO n  e=U:H;::  c'M   T 6e (  c aHHoM
B TOH }l{e

np ea eHaTpacca I1C3 THna «KocMoc-l000»
pHcYHKe H30 P

n 2 _ na eTKaC H306pa-
cor aCHOTa6 .9), Ha pHC. -, B

H -10 45 60
}l{eHHeM 30H npH BbICOTax KY bMHHaUHH ,,- , , ,

750 .LI.JIH Ha6 lOllaTe eHB reorpa4>H'IeCKHX lllHpoTax

qJ -0 20 40 60, 80°. u

M-

3;H P CYH'KHHallO nepeHecTH Ha oprCTeK oH HllPyroH
u

eM CMOHTHpOBaTb BMeCTe,
np03pa'lHbIH MaTepHa , a 3aT

Ha 06w.eH OCH.

Tpacca I1C3 pa3Me'leHa Ha'lHHaH OT MOMeHTa npoxo-

mlleHHH BOCxollHlllero Y3 a'Iepe3 Ka>KllbIe 5 MHH, 'ITO

rn  
BO HeTnpH H3BeCTHOH 3noxe T nOMe'laTb MeCTO

Ha  106oH 3allaHHbIH MOMeHT. npH Heo6xOllHMOCTH Ha

n aHllleTeMO>KHO H306pa3HTb H IO}I{HbIH nO YBHTOKTpac-
HbIM B  106oMpaHOHeCbI, 'ITO Clle aeTn aHllleTnpHrOll

n aBaHHH.
bI lllTpHxaHa na eTKeBHelllHHe KPYrH CBH3H pa3Me'leH

-

MH 'Iepe3 10° 'ITO n03BO HeTH3MepHTb HanpaB eHHHOT
,

eTCH HaXOllH-MeCTa Ha6 lOllaTe HKOTopoe npellno ara
IllHMCH B ueHTpe Kpyra CBH3H; npH pellleHHH 3alla'lH OTO-

6pa>KeHHH 06CTaHOBKH Ha6 lOlleHHH I1C3 lleHTp Kpyra

CBH3H cOBMew.aeTCH C HaHeceHHbIM Ha KapTY MeCTOM Ha-

6 lOllaTe H.
e HB H

I1CXOllHbIMH llaHHblMH ll Hpa60Tbl Ha n aHllleT
-

IOTCH 3noxa T. reorpa4>H'IeCKaH llo roTa BOCXOllHlllero
d?"

6 H A HOMepY3 aAt!/" KoopllHHaTbl MeCTa Ha  lOllaTe HqJM M'

I1C3.

s

s

s
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Ha pHC. n-2, a nOKa3aHO perneHHe 3a.ll.aLJH oT06pa}!{e
HHH 06CTaHOBKH Ha6J11o.ll.eHHii I1C3 THna «KocMoc-IOOO»
KOTOpblii B MOMeHT Tc=9 LJ 40 MHH nporneJI 3KBaTop
.lI.OJIroTe AdI.=60° W H Ha6J11o.ll.aeTCH C cY.lI.Ha, HaXO.ll.H1I-le-
rOCH B ATJIaHTHLJeCKOM OKeaHe (qJM=40° N; A

M
=50° W).

npH perneHHH pa3BopoTOM Kpyra Tpaccbl cOBMeCTHJlH
BOCXO.ll.HIllHii Y3eJI C oTMeTKoii .lI.OJIrOTbl 60° W Ha KapTe.
3aTeM Ha naJIeTKe UeHTp Kpyra qJ=40° COBMeCTHJIH C Ha-

HeceHHblM Ha KapTY MeCTOM cY.lI.Ha M. OceBaH JIHHHH
naJIeTKH (H306pa>KalOillaH MepH.lI.HaH cY.lI.Ha) COBMeCTH-
JIaCb C MepH.lI.HaHOM CY.lI.Ha Ha KapTe. PaccMaTpHBaH .lI.BH-
>KeHHe fMC no Tpacce B 30Hax BH.lI.HMOCTH, H306pa>KeH-
HblX Ha naJIeTKe, 3aKJIIOLJaeM:
-

pa.ll.HOBOCX0.ll. I1C3 npOH30ii.ll.eT cnYCTH 6 MHH nocJle

3nOXH, T. e. B MOMeHT Tc=9 LJ 45 MHH no neJIeHry n .=205°;
-

CY.lI.HO 6Y.lI.eT Ha TpaBep3e I1C3 B MOMeHT Tc=
=09 40+00 12= 9 LJ 52 MHH, neJIeHr Ha TOLJKY TpaBep3a
I1n=280°, BblCOTa KYJIbMHHaUHH OKOJIO H,,=55°;
-

pa.ll.H03axO.ll. I1C3 npOH30ii.ll.eT cnycTH 18 MHH nOCJIe

3nOXH, T. e. B MOMeHT Tc=9 LJ 58 MHH, no neJIeHry
n

3
=355°.

D.JIHTeJIbHOCTb ceaHca CBH3H /1Tc.= 12 MHH, YCJIOBHH
6JIaroqpHHTHbi.

TaKHM nYTeM, 3HaH HCXO.ll.HOe nOJIO>KeHHe BOCXO.ll.H-

Illero Y3JIa I1C3 H MOMeHT ero npOXO>K.lI.eHHH LJepe3 nOT
Y3eJI, MO>KHO COCTaBJIHTb nporH03 06CTaHOBKH Ha6JIIO.lI.e-
HHii Ha CpOK .lI.O 10 CYT.

npH oueHKe 06CTaHOBKH Ha6JIIO.lI.eHHii ueJIoro «C03Be3-
.lI.HH» HC3, BXO.ll.HIllero, HanpHMep, B CHC «UHKa.ll.a»
HJIH «TpaH3HT», Y.lI.06eH CYTOLJHblii rpa4>HK Ha6JIIO.lI.eHHii,
nOKa3aHHblii Ha pHC. 16. 3.l1.eCb no ropH30HTaJIbHOii OCH pa3-
MeLJeHbl LJaCbl CYTOK no CY.lI.OBOMY BpeMeHH, a no BepTHKaJIb-
Hoii rnKaJIe YKa3aHbl BblCOTbl KYJIbMHHaUHH. Hepa60LJHe
30Hbl BblCOT Bbl.l1.eJIeHbl cepblM UBeTOM, pa60LJaH - Kpac-
HbIM; BpeMH ceaHca CBH3H YKa3aHO LJepHblMH nOJIOCKaMH,
pacnOJIO>KeHHe KOTOpblX n03BOJIHeT CY.lI.HTb 0 CJIYLJaHX
O.ll.HOBpeMt iHOronpOXO>K.lI.eHHH B 30He CBH3H HeCKOJIbKHX

cnYTHHKOB H B03MO>KHbIX npH 3TOM B3aHMHblX nOMexax.

3aAa'la 3. Co06weHHe TACC: «16 ceHTH6pH 1987 rOJJ,a B Co-
BeTCKOM COlO3e IIpOH3BeJJ,eH 3allycK HCKyccTBeHHblx cnYTHHKoB 3eMJlH

«KocMoc-1883», «KOCMOC-1884» H «KocMoc-1885». BblBeJJ,eHHe Ha Op6H-
TY Bcex Tpex cnYTHHKoB ocyweCTBJleHO oJJ,Hoii paKeToii-HOCHTeJleM
«OpOTOH».
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PHC. 16. CYTO'lHbJii rpa(jJHK npo-
XO>KJJ,eHHH YlC3, BXOJJ,HWHX B

HH3KOOp6HTHYlO CHC

CIIYTHHKH IIpeJJ,Ha3Ha'leHW AJIH oTpa60TKH 3J1eMeHTOB H allnapaTY-
pbI KOCMH'IeCKOH HaBHraUHOHHoii CHCTeMbI, C03JJ,aBaeMoii B ueJlHX
o6ecne'leHHH OllpeJJ,eJleHHH MeCTOHaXO>KJJ,eHHH CaMOJleTOB rpa>KJJ,aH-
CKoii aBHaUHH H CYJJ,OB MopCKoro H pbl60JlOBHOrO (jJJlOTOB COBeTCKoro
COlO3a. YCTaHOBJleHHaH Ha CIIYTHHKax allllaparypa pa60TaeT HOpMaJlbHO.
KOopJJ,HHaUHOHHO-BW'IHCJlHTeJlbHwii ueHTp BeJJ,eT 06pa60TKY 1I0cryllalO-rueii HllcjJopMa IlHH». (KpaCHaR 3Be30a. 1987, 19 ceHT.).

110 3(jJeMepHJJ,Hoii HH(jJopMaUHH: h,,= 19 000 KM, e=O, i=64,8°,
To=673 MHH. n

cp
=0,00985 paJJ,/MHH, a 270°oueHHTe 06cTaHoBKY

Ha6J1I011eHHH 3THX YlC3 30 HIOHH 1992 r. npH YCJlOBHH, liTO «Koc-
Moc-1883» IIpoweJl BOCXOJJ,HWHii Y3eJI B MOMeHT Tc=4 'I 26 MHH 110 3HM-
HeMY MOCKOBCKOMY BpeMeHH (Noc

=3 E), a CIIYTHHKH pa3MeweHbiHa KpyroBOii Op6HTe C HHTepBaJlOM 120° Me>KJJ.Y HHMH.

7
OPH peweHHH 3alla'lH BOClIOJlb3yiiTecb YKa3aHHHMH K IIpHMepaM-;:9. Mecro Ha6J1IOJJ,eHHH Bbl6epHTe caMOCTOHTeJlbHO B HeCKOJlbKHX

  HoHax3eMJlH H cpaBHHTe pe3YJlbTaTbI; COCTaBbTe CBOe MHeHHe 110

rllgocy: MO>KHO JlH H3 «C03Be3JJ,HH» TaKHX CIIYTHHKOB C03JJ,aTb

06e
HACC -

rJl06aJlbHYlO CIIYTHHKOBYIO HaBHrauHoHHYIO cHcTeMY,
6 Cne'lHBalOWylO HellpepblBHoe onpeJJ,eJIeHHe MeCTa cYJJ,Ha 110 Ha-

3
JlIOJJ,eHHHM HeCKOJlbKHX CIIYTHHKOB oJJ,HoBpeMeHHo B Jl1060M paiioHe

C

eMJlH? KaK pa3MecTHTb BOCXOllHWHe Y3JlbJ Op6HT 110 3KBaTopy? Yl3

r  b A C IIYTHHKOB1l0Jl>KHO COCTOHTb Bce «C03Be3JJ,He» CHCTeMbl

>Ke
CpaBHHTe CBOH Bbl'lHCJleHHH C OTBeTaMH, 1I0MeweHHbIMH B IIpHJlO-

C
I-IHH K rJl. 2, a cBoii

IIpOeKT C03JJ,aHHH «C03Be311HH» YlC3 fJ10HACC _
paccKa3aHHbIM 0 Heii B rJl. 6.

5 PAc. Ky6Ko, 6. L MOp.nBHHOB



3.

I-1CnOJlb30BAHI-1E I-1C3

rEO,D,E3I-1CTAMI-1

1-1 KAPTOrPAC1>AMI-1

OT 3EMHOrO WAPA
K An1l101l1,lJ.Y

D.OM, B KOTOpOM >KHBelllb, Ha.ll.O

XOpOlllO 3HaTb; Ha.ll.O 3HaTb ero nJlOlll.a.ll.b, ero TenJlble H XO-

JlO.ll.HbIe CTOpOHbI, ero CBeTJlbIe H TeMHble yrJlbI... i'bBecTHa

npHT'-Ia 0 MypaBbHx, H3Yl-JaBlllHX CJlOHa. nOJl3aBlllHH no

X060TY MypaBeH CKa3aJl, l-JTO CJlOH TOHKHH H .lI.JlHHHbtH,
nOJl3aBlllHH no Hore 6blJ1 y6e>K.lI.eH, l-JTO CJlOH nO.ll.06eH 6alll-
He. 06a OHH He MOrJlH npe.ll.CTaBHTb ce6e CJlOHa BueJlOM.

L{oJlrHe BeKa JlIO.lI.H H3Yl-JaJlH 3eMJlIO, nO.ll.06HO 3THM MY-

paBbHM. n03HaHHH Oll,HOro perHOHa He 6bIJlH H3BeCTHbl.l1.PY-
rHM1H l-JaCTO YTpal-JHBaJlHCb.

npe.ll.CTaBJleHHH 0 4>opMe H pa3Mepax 3eMJlH 60Jlee
1000 JleT OCHOBbIBaJlHCb Ha «reorpa4>HH» nTOJleMeH

(II B). Ho B 3TOM TPY.lI.e nTOJleMeH .lI.OnYCTHJI rpy6yIO
OlllH6KY: OH npeHe6per CBe.ll.eHHHMH 3paTOc4>eHa (II I B.

.lI.O H. 3.) H npHHHJI pa.ll.HYC 3eMJlH npHMepHO Ha 30 )
MeHbllle .lI.eHCTBHTeJlbHoro. COCTaBJleHHaH HM KapTa,
CXeMaTHl-JeCKH nOKa3aHHaH Ha pHC. 17, .lI.a>Ke nOJlO>KeHHe

Cpe.ll.H3eMHOro MOpH YKa3blBaJla Ha 20° 3ana.ll.Hee .lI.eH-
CTBHTeJlbHoro.

11 1300 JleT cnycTH eBponeHcKHe reorpa4>bl, 6e30roBo-

pOl-JHO BepHBlllHe nTOJleMelO, npe.ll.CTaBJlHJlH ce6e pa3Mepbl
3eMJlH HaMHoro MeHbllle .lI.eHCTBHTeJlbHbIx. Ha rJlo6yce
M. 5e HMa(1492 r.) He HalllJlOCb MeCTa... AMepHKe,
a nYTb OT l1cnaHHH .lI.O l1H.lI.HH Ka3aJlCH COBceM He TaKHM

Y>K .lI.aJlbHHM .lI.JlH xopOlllero MopHKa (pHC. 18).
X. KOJlYM6, oTnpaBHBlllHHCH Ha nOHCKH 3ana.ll.HOrO

nYTH K 60raTCTBaM l1H.lI.HH (B TY nopy «HH.lI.HHMH» Ha3bl
u

BaJlH Bce cTpaHbI IOro-BoCTol-JHOH A3HH) , .lI.O KOHua .lI.HeI-l

CBOHX 6bIJI y6e>K.lI.eH, l-JTO 12 OKTH6pH 1492 r. OH no'

.lI.OllleJl K 6eperaM UHnaHro (5InoHHH). MapK TBeH 38
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PHC. 17. KapTa MHpa, COCTdB" eH-
HaH K,laBllHeM OTOJleMeeM (>KeJl-
TbIM UBeTOM BbIlleJleHa cywa,
KpaCHblM - (jJaKTH'IeCKHe ee KOH-

TYPbI)

MeTHJI: «HeT HHl-JerO Y.ll.HBHTeJlbHOrO B TOM, l-JTO KOJlYM6
OTKpb1J1 AMepHKY. Y.lI.HBHTeJlbHO 6bIJlO 6bI, eCJlH 6bl OH ee
He 06HapY>KHJI Ha MeCTe». OnOJlOCKH 3nOXH BeJlHKHX reo-

rpa4>wlecKHX OTKpbITHH MO}KHO, KaK 3TO HH nOKa>KeTCH
CTpaHHbIM, HaHTH H B HalllH .lI.HH: B JlOUHH KapH6cKoroMOpH, H3.l1.aHHOH TPH .lI.eCHTKa JleT Ha3a.ll., MO>KHO HaHTH

CJIOHOBYIO KOCTb Cpe.ll.H npe.ll.MeTOB BbIB03a H3 nopTaKapTaXeHa-.lI.a-l1H.lI.Ha (!). nOHCKH CJlOHOB B TOJIbKO l-JTO
OTKpblTOH BecT-l1H.lI.HH MO>KHO npOCTHTb KOJlYM6y Hero

cnYTHHKaM, HO KaK 3TOT peJlHKT COXpaHHJICH .lI.O HalllHX
lI,HeH?

B KOHue XV B., B 3noxy 4>opMHpoBaHHH KanHTaJlHCTH-

 eCKHXOTHOllleHHH BHYTPH 4>eO.ll.aJIbHoro 06ll1.eCTBa, 3noxyeJIHKHX reorpa4>Hl-JeCKHX OTKpbITHH, no Mepe pa3BHTHH06 eCTBeHHoronpOH3BO.ll.CTBa YCHJlHBaJlaCb nOTpe6HOCTbB TOBapoo6MeHe H HOBbIX pbIHKax. nYTH CY.llOB Bce .lI.aJlbllle
YXOll,HJIH OT pOll,HblX 6eperOB, MOpenJlaBaHHe H3 npH6pe>K-
 oroCTaHOBHJIOCb OKeaHCKHM. B 3TY 3noxy, KaK nHCaJl

6
3HreJIbc. «MHp cpa3Y ClI,eJla.rrCH nOl-JTH B .lleCHTb pa3

OJIbllle; BMeCTO l-JeTBepTH O.ll.HOro nOJlYlllapHH nepe.ll.B30pOM 3ana.ll.HOeBpOneHueB Tenepb npe.ll.CTaJI BeCb 3eM-

5*
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PHC. jlj. KapTa MHpa Hdl\all\ lie

OTKpblTHH AMepHKH X KOJl}M60M

HOH lllap, H OHH CnelllHJIH 3aBJIalleTb OCTaJIbHblMH ceMblO

I
lJeTBepTHMH» .

3HaHHH pa3MepOB H 4>OpMbl 3eMJIH, cnoc060B onpelle 
JIeHHH nOJIO>KeHHH BHOBb OTKpblBaeMblX 3eMeJIb H nYTel-l
K HHM CTaJIH >KH3HeHHO He06xoJI,HMbIMH, OT HHX 3aBHceJl

ycnex llaJIbHHX nJIaBaHHH H 3KCneJI,HLlHH.

3TH 3HaHHH JI,aBaJIHCb HeJIerKO H HenpocTo, HX 1l06 -
BaJIH HeCKOJIbKO nOKOJIeHHH YlJeHbIX H MOpenJIaBaTeJIeH.
B XVII B. 11. HblOTOH OTKpblJI 3aKOH BceMHpHoro THro-

TeHHH H BnepBbIe BbICKa3aJI YTBep>KJI,eHHe, lJTO 3e Jl5I
CnJIIOCHYTa Y nOJIIOCOB. no ero OLleHKe, OCHOBbIBaBllle C5I
Ha npeJI,nOJIO>KeHHH OJI,HOpOJI,HOCTH COCTaBa BpawalOllleHC5I
3eMJIH, ee C>KaTHe 6bIJIO paBHO a= 1/230. CpaBHHB C llaR-

HbIMH B Ta6JI. I, MO>KHO 3aKJIIOlJHTb, lJTO 3TO nepBoe npH
6JIH>KeHHe 6blJIO He TaK Y>K llaJIeKO OT COBpeMeHHOH HaM

OLleHKH C>KaTHH.

I 3HreJlbC <1>. OpOHCXO>KJJ.eHHe CeMbl!, LJaCTHOii c06cTBeHHocTH

rocYAapcTBaj /K. MapKc, <1>. 3HreJlbc. C06p. CO'l. T. 21. e. 83.
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B XVIII B. B6JIH3H 3KBaTopa H Y CeBepHoro nOJIHpHOrO

Kpyra 6blJIH BbInOJIHeHbI TlllaTeJIbHbIe TpYlloeMKHe rpaJI,Yc-

Hble H3MepeHHH JI,JIHHbI oTpe3KoB 3eMHoro MepHJI,HaHa.

OHH n03BOJIHJIH YTOlJHHTb pa3MepbI 3eMJIH H nOJI,TBepJI,HJIH

eopeTHlJeCKHH BbIBOJI, 11. HbIOToHa: 3eMJIIO CTaJIH ClJHTaTb

 JIJIHnCOHJI,OM BpallleHHH. D.aJIbHeHlllee H3YlJeHHe <tmrypbl

3eMJIH n03BOJIHJIO B KOHLle XIX B. C<POPMYJIHpOBaTb nOHH-

THe 0 reOHlle (CM. rJI. 1).
feOlle3HlJeCKHe HCCJIeJI,OBaHHH TeppHTopHH 60JIb-

lllHHCTBa cTpaH 6bIJIH BbInOJIHeHbl B nepHOJI, C CepeJI,HHbI

XIX 110 CepeJI,HHbl XX B. J.1x pe3YJIbTaTbi nOCJlY>KHJIH oc-

HOBOH llJIH pe4>epeHLl-3JIJlHnCOHJI,OB, npHHHTblX 1:10 MHomx

racYllapCTBax llJIH COCTaBJIeHHH KapT (HeKoTopbIe H3 HHX

npellCTaBJIeHbI B Ta6JI. 1). COCTaBJIeHHbIe no 3THM JI,aHHbIM

KapTbl XOpOlllO CJIY>KHJIH Ha TeppHTopHH H3JI,aBlllerO HX

rocYllapCTBa, OllHaKO OHH He 6bIJIH YBH3aHbI C KapTO-

rpacpHlJeCKOH OCHOBOH JI,Pymx roCYJI,apCTB, He BCerJI,a OT-

J1HlIaJIHCb BblCOKHM KalJeCTBOM C'beMKH MeCTHOCTH. HanpH-
Mep, ewe TpHJI,LlaTb JIeT Ha3aJI, Ha aHrJIHHCKHX KapTax
KpacHoro MOpH MO>KHO 6blJIO BHlleTb npelloCTeperalOWYIO
HallnHCb: «nO HOBeuUluM 8aHHbtM 3TOT Y'iaCTOK 6epe2a
pacnoAo3ICeH Ha 20 MUAb 3ana8Hee nOKa3aHH020», liTO,

eCTeCTBeHHO, 03aJI,allHBaJIO KanHTaHa CYJI,Ha.
Pa3BHTHe rJI06aJIbHbIX paJI,HOHaBHraLlHOHHbIX CHCTeM,

KHC, paClllHpeHHe 4>poHTa re04>H3HlIecKHX H OKeaHorpa-
cpHlJeCKHX pa60T - Bce 3TO nOTpe60BaJIO 60JIee TOlJHOrO

npellCTaBJIeHHH 0 4>opMax pa3JIHlJHbiX YlJaCTKOB CYlllH
H llHa OKeaHOB, 0 4>opMe H pa3Mepax 3eMJIH B LleJIOM

llJIH C0311aHHH CTaHllapTHOH MOlleJIH 3eMJIH H BceMHpHOH
reOlle3HlIeCKOH CHCTeMbi. D.JIH TOliHOH pa60Tbi CHC Ba>KHO,
HanpHMep, 3HaTb JI,a>Ke He3HalJHTeJIbHbte MeCTHbte OTKJIO-

HeH H4>HrYPbl 3eMJIH OT ee CTaHJI,apTHOH MOJI,eJIH H OT

reaHlla.

COBpeMeHHbIe Tpe60BaHHH K TOlJHOCTH onpeJI,eJIe-
HHH MeCTOnOJIO>KeHHH CYJI,OB H pa3JIHlJHbIX nYHKTOB 3eMJIH
npH BbInO.TJHeHHH HapOllHOX03HHCTBeHHbIX p<i60T, lJaCTHlJHO

ynOMHHYTble paHee, npeJI,CTaBJIeHbI B Ta6JI. 10 I. HaJI,o
a6paTHTb BHHMaHHe Ha TO liTO Tpe60BaHHe K OTHOCHTeJIb-
Ha

u
,

H npHBH3Ke MeCT BO MHomx CJIYlJaHX BbIllle Tpe60BaHHH

M .
KoyrHH B. A.. COpOKHH A. YI. feOAe3H'IeCKHe ceTH Ha Mope.

-- HeLlpa. 1979. C. 12
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Ta6Au/{Q 10

3aJJ.a HH 06"beKTbI

H3P0JJ.HOX03 SI "CTBe HHoro

'H.}  Hlnl

Tpe6yeMafi TOI.jHOCTb onpeJJ.eJleHH;--
MeCTOnOJJQ}f{eHHSI, M

a6COJUOTH3f1 OTHOCJ.1TeJlbHan

feOJJ.e3H'IeCKHe IIYHKTbI
fpaBHMeTpH'IeCKHe ollopHble

IIYHKTbI
BblcoTa reOHJJ.a B ,'J,aHHoM

MeCTe

CpeJJ.HHH ypoBeHb MOpH
OYHKTbI ceTeii JJ.JlH KaJlH6pOBKH

paJJ.HoHaBHraUHoHHbIX CHCTeM

CTaUHoHapHbie 6YH - aKycTH-
'1eCKHe MaHKH

feo(jJH3H'IeCKHe H rHJJ.porpa(jJH-
'1eCKHe CDeMKH

lleTaJlbHble reo(jJH3H'IeCKHe
H rHD.pOrpa(jJH'IeCKHe C1>eMKH

MopcKoe 6ypeHHe
OpOKJlaJJ.Ka Tpy60IlpOBOD.OB

H Ka6eJleH

ll06bl'la 1I0Jle3HbiK HCKOllaeMblX

YCTaHOBJIeHHe rpaHHU

OOHCK 3aToHYBwHX 061>eKTOB

H ClIaCaTeJIbHble pa60Tbi

10 I
10 10

0,5 0,1

0,1
10 I

10 10

50- 100 50- 100

50-100 15-25

10 1-5
10 1-10

2-10
10

20-100 10- 20

,

K a6COJllOTHOH TOllHOCTH onpe.ll.eJleHHH MeCTa .lI.aHHoro

nYHKTa.

L{JlH TOllHoro ynpaBJleHHH nOJleTOM KocMHlIecKHX

06'beKTOB OKa3aJlOCb He06xo.ll.HMbiM 60Jlee nOJlHO HCCJlellO-

BaTb rpaBHTaUHoHHoe nOJle 3eMJlH, pacnpe.ll.eJleHHe Macc

B ee TeJle. PellleHHe nepellHCJleHHblX np06J1eM .lI.OCTHraeTcH
reoMeTpHlIecKHMH H .lI.HHaMHlIecKHMH MeTO.ll.aMH KOCMU-

'ieCKOU ceo8e3uu - HOBoro HanpaBJleHHH B HaYKe 0

3eMJle, c4>OpMHpOBaBlllerOCH 3a nOCJle.ll.HHe TPH .lleCHTHJle-

THH.

Yme K MOMeHTY 3anycKa nepBora I1C3 ACTPOHOMH-
lIeCKHH COBeT AKa.ll.eMHH HaYK CCCP nO.ll.rOTOBHJI Ha Tep-

pHTOpH cTpaHbl 66 CTaHUHH BH3yaJlbHOrO Ha6J1IO.lI.eHHH

3a nOJleTOM cnYTHHKoB. Bcero B MHpe lleHCTBOBaJlO 60Jlee

300 TaKHX CTaHuHH. no .lI.aHHblM TaKHX Ha6J1IO.lI.eHHH BH-

.lI.HMOe MeCTO I1C3 onpe.ll.eJlHeTCH C norpelllHocTblO 10-

20", a MOMeHT Ha6J1IO.lI.eHHH - C norpelllHocTblO 0,01-

0,02 C. 3TH llaHHble HCnOJlb30BaJlHCb .lI.JlH COBepllleHCTBOBa-
HHH TeopHH nOJleTa I1C3 H npaKTHlIeCKoro nporH03HPO-
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PHC. 19. KOCMH'IeCKaH TpHaHry-
.1HUHH 110 MeTOJ1Y XOPA

BaHHH llBHmeHHH cnYTHHKOB. B 3TO me BpeMH 6bIJlH Halla-
Tb1 pa60TbI no HCnOJlb30BaHHIO Ha6J1IO.lI.eHHH I1C3 B HHTe-

pecax reO.ll.e3HH.

rt,
B Mae 1961 r. 6blJ1H BbInOJlHeHbl nepBbIe CHHXpoHHbIe

HOTorpa4>HlIecKHe Ha6J1I011eHHH I1C3 B nYHKTax nYJlKOBO,
HKOJlaeB, XapbKoB H TalllKeHT, nOJlOmHBlllHe HallaJlO reo-

 eTPH4ecKHMMeTO.ll.aM cnYTHHKoBOH reO.ll.e3HH (pHC. 19).
eOMeTpHlIecKHe MeTO.ll.bI npe.ll.Ha3HalleHbl .lI.JlH onpe.ll.e-

JIeHHH B3aHMHoro nOJlOmeHHH TOlleK 4>H3HlIecKoH nOBepx-
 OCTH3eMJlH B KOOp.ll.HHaTHOH 4>opMe. DOJlblllaH BblCOTa

H
OJIeTa I1C3 .lI.eJIaeT era Yll06HbIM .lI.JlH O.ll.HOBpeMeHHbIx

JI Hn04TH OllHoBpeMeHHbIx Ha6J1I011eHHH H3 nYHKToB, Y.lI.a-

H WX.lI.Pyr OT llPyra Ha COTHH H TWCHlIH KHJIOMeTpoB.

B
YCTb He06xo.ll.HMO OnpelleJIHTb nOJIOmeHHe nYHKTa

OTHOCHTeJIbHO HCX0.ll.HbIX nYHKTOB A H D. O.ll.HOBpeMeH-
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Hoe <pOTorpa<tJHpOBaHHe l1C3 B nOJlOmeHHH 01 H3 nYHKTa
A H nYHKTa B onpe,lleJlHeT nOJlOmeHHe B npoCTpaHcTBe
nJlOCKOCTH AOIB, TaKoe me <poTOrpa<pHpoBaHHe l1C3 B no-

JlOmeHHH 02 onpe,lleJlHeT nOJlOmeHHe B npOCTpaHCTBe nJlO-
CKOCTH A02B; nepece4eHHe 3THX nJlOCKOCTeH onpe,lleJl5leT
nOJlOmeHHe XOp,llbI AB B TeJle 3eMJlH. O,llHOBpeMeHHoe
<pOTorpa<pHpOBaHHe l1C3 B nOJlOmeHHHX 03 H 04 H3 nYHKTOB
E H B n03BOJlHeT onpe,lleJlHTb nOJlOmeHHe XOp,llbt EB.
B KOHe4HOM HTore 3acelIKOH XOp.n.aMH AB H EB onpe,lle-
JlHeTCH nOJlOmeHHe nYHKTa B. PaCCMOTpeHHbIH nYTb pe-
llleHHH Ha3bIBaeTCH MeTo8oM xop8.

C03,llaHHe ceTH TpeyrOJlbHHKOB, nO,ll06HbIX paCCMOTpeH-
HOMY H nOKpbIBalOllI.HX BCIO 3eMJlIO, Ha3bIBaeTCH cnYTHU-
KOBOU TPUQH2YAR.u,ueu. KOOp,llHHaTbI nYHKTOB  :nOH ceTH
nOJlY4alOTCH C norpelllHOCTblO OKOJlO 4 6M.

D:JlH reO,lle3H4eCKHX ueJleH MorYT Ha6J1IO,llaTbCH I1C3
pa3J1H4Hb1X THnOB, HO HaHJlY4111He pe3YJlbTaTbI nOJlY4alOT

npH 3anYCKe CneUHaJlbHbIX reO,lle3H4eCKHX l1C3. K HHM

npe,ll'bHBJlHIOTCH CJle,llYIOllI.He Tpe60BaHHH:
HaKJlOHeHHe Op6HTbI, BblrO,llHoe ,llJlH pellleHHH reOMeT-

pH4eCKHX 3a,lla4 C OXBaTOM 60JlblllOH TeppHTopHH, ,llOJlmHO

6bITb i=60-7-80o;
13bIcoTa nepHreH BO H36emaHHe TpY,llHOCTeH H3-3a BJlH-

HHHH aTMoc<pepbI ,llOJlmHa 6bITb He MeHee 500 800KM;

HaHJlY4111eH C4HTaeTCH BblCOTa nOpH,llKa 1000- 4000 KM,
41'0 n03BOJlHeT HMeTb MeHbllle CTaHUHH Ha6J1IO,lleHHH
H Ha6J1IO,llaTb l1C3 npH MeHbllleH CKOpOCTH ero nepeMe1ll.e-
HHH Ha He60CBO,lle;

3KcueHTpHCHTeT Op6HTbI ,llOJl>KeH COCTaBJlHTb nOpH,llKa
0,02 O,05;TOJlbKO npH 3TOM YCJlOBHH MO>KHO H36emaTb
60JlblllOrO Y,llaJleHHH I1C3 01' 3eMJlH, npH KOTOpOM Ha4H-

HaeT CrJlamHBaTbCH ,lleHCTBHe OT,lleJlbHbIX rapMOHHK 3eM-

Horo nOJlH THrOTeHHH H CHJlbHO CKa3bIBaeTCH B03MY1lI.alO-
1lI.ee BJlHHHHe npHTHmeHHH J1YHOH H COJlHueM.

Ha 60PTY l1C3 YCTaHaBJlHBalOT TeXHH4eCKHe Cpe,llCTB8
,llJlH H3MepeHHH reO,lle3H4eCKHx napaMeTpOB (onTH4eCKHe
MaHKH M01ll.Hbie HMnYJlbCHbIe HCT04HHKH CBeTa, pa,llHO-
nepe,llaT4HKH, Jla3epHbie yrOJlKOBble OTpamaTeJlH, pa,llHO-
BblCOTOMepbl, 3J1eKTpOHHble 4aCbl, <pOTOKaMepbI H ,llp.).

Ha4HHaH C 1967 r. reO,lle3H4eCKHe KocMH4ecKHe HCCJle-

,llOBaHHH OCY1lI.eCTBJlHIOTCH no nporpaMMe COBeTa l1HTEP-
KOCMOC AH CCCP, Ha,ll KOTOpOH pa60TalOT cneUHaJJl-l-
CTbI H3 ,lleCHTH COuHaJlHCTH4eCKHX cTpaH: EOJlrapHH, BeH-
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HH BbeTHaMa, rD:P, Ky6bI, MOHrOJlHH, DOJlblllH, Py-
rp

H

'

H CCCP H 4eXOCJlOBaKHH. K Ha4aJlY 1987 r. 6bIJlO
MblH ,

E
Y1lI.eHO

23 cnYTHHKa cepHH l1HT PKOCMOC. Koop-3an
A

,llHHaTopOM
3THX reO,lle3H4eCKHX pa60T HBJlHeTCH CTpO-

HOMH4ecKHH COBel' AH CCCP. B pe3YJlbTaTe COBMeCTHblX

a60T 6b1J1H C03,llaHbI BbICOKOT04Hbie <poTorpa<pH4ecKHe

 aMepbl ,llJlH Ha6J1IO,lleHHH l1C3: A<1>Y-75 H BAY B

CCCP, SBG - B rD:P; Jla3epHb1H CBeTO,llaJlbHOMep J1CD:

«I1HTepKocMOC» npH Y4aCTHH BHP, rD:p, DHP, CCCP

H 4CCP.
Do HHHUHaTHBe npo<p, 11. D:. )KoHrOJlOBH4a C 1971 r.

BbInOJIHHeTCH Me>K,llYHa pO,llHaH nporpaMMa «EOJIblllaH

xop,lla», npe,llycMaTpHBalO 1lI.aH npOJlO>KeHHe ,llBYX BeK-

TOpHblX reO,lle3H4eCKHX XO,llOB «ApKTHKa AHTapKTHKa» H

«BOCTOK 3ana,ll»: . nepBbIH H3 HHX npocTHpaeTcH 01'

OCTpoBa WnHu6epreH ,ll0 IOmHbIX OCTpOBOB l1H,llHHCKOro

OKeaHa, BTOpOH 4epe3 A<PpHKY COe,llHHHeT D:aJlbHHH Bo-

CTOK H J1aTHHcKYIO AMepHKY. Pe3YJlbTHpYI01lI.aH xop,lla
nOJlY4aeTcH 6JIH3KOH K ,llHaMeTpy 3eMJlH, T04HOCTb ee onpe-

,lleJleHHH OmH,llaeTCH I. 10-6
.

reO,lle3H4eCKHH. BeKTopHbIH XO,ll BbInOJIHHeTCH B ,llBa

3Tana. Ha nepBOM 3Tane no <pOTorpa<pH4eCKHM Ha6J1IO,lle-
HH5IM onpe,lleJlHIOT HanpaBJleHHH XOP,ll, Ha BTOpOM no

JIa3epHbiM ,llaJIbHOMepHbIM H3MepeHHHM nOJlY4alOT HX ,llJlH-

Hbl. 113MepeHHH J1CD: n03BOJlHIOT nOJlY4HTb paCCTOHHHe

,ll0 HC3 C T04HOCTbIO ,ll0 I 0 20CM H JlY4111e, 41'0 06ecne-

4HBaeT 04eHb BbICOKYIO T04HOCTb onpe,lleJleHHH KOOp,llHHaT
nYHKTOB 3eMJlH, H3Y4eHHH ,llBH>KeHHH H JlOKaJIbHbIX ,lle<pop-
Mat.lHH 3eMHoH KOpbI, Bpa1ll.eHHH 3eMJlH, BapHauHH rpaBH-
TaUHOHHoro nOJl5l.

PaCCT05lHHH ,ll0 l1C3 nOJlY4alOT TaKme pa,llHOTeXHH-
4ecKHMH MeTO,llaMH (CM. rJl. 6). Do nOJlY4eHHbIM paccToH-
HH5IM MomHO YT04HHTb 3JIeMeHTbl Op6HTbI l1C3, eCJlH

KOOp.n.HHaTbI nYHKToB ero Ha6JIIO,lleHHH T04HO H3BeCTHbI,

3a eMnpH npOJ1eTe l1C3 Ha,ll onpe,lleJlHeMbIM nYHKToM
HaHTH KOOp,llHHaTbI nOCJle,llHero. HanpHMep, eCJlH H3BeCT-
HO nOJIOmeHHe nYHKToB A H B, TO no H3MepeHHbIM HaKJIOH-

HblM ,llaJIbHOCTHM AOIH Bo l , A02 H B02 MomHO T04HO HaH-
TH MecTa HC3 01 H 02, no HHM YT04HHTb 3<peMepH,llHYIO
HH<P0pMaUHIO (CM. pHC. 19). D:aJlee H3 MepHTb HaKJIOHHble

 a bHOCTH£03 H £04, H paCC4HTaTb no T04HOH 3<peMepH,ll-
OH HH<PopMaUHH npOJlOmeHHH HC3 03 H 04, OTHOCHTeJlbHO

KOTOPbtX H onpe,lleJlHTCH MeCTOnOJIOmeHHe nYHKTa E.
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npH 0606ll1.eHHH MHOrOKpaTHO nOJlY4eHHblX pe3YJlbTa-
TOB TaKHX OnpeAeJleHHH T04HOCTb KOOpAHHaT nYHKTa E

nOJlY4aeTcH 1-1,5 M. OTHOCHTeJlbHOe onpeAeJleHHe KO-

QPAHHaT npHMepHo B TPH pa3a T04Hee, eCJlH paccToHHHe
MemAY nYHKTaMH He npeBbIwaeT 1000 KM. D.onJlepOBCKHH
MeTOA onpeAeJleHHH napaMeTpOB Op6HTbI no paAHOH3J1Y-
4eHHIO C I1C3 6bIJI pa3pa60TaH nOA PYKOBOACTBOM aKaA.
B. A. KOTeJlbHHKOBa ewe B 1957 r., nonYTHo 6bIJla 060CHO-
BaHa B03MO>KHOCTb peweHHH 06paTHoH 3aAa4H - onpeAe-
JleHHH MeCTOnOJlO>KeHHH nYHKTa Ha6J1IOAeHHH no npHHH-
MaeMOH 4aCTOTe paAHOH3J1Y4eHHH I1C3.

D.HHaMH4ecKHe MeTOAbI KOCMH4eCKOH reOAe3HH OCHO-

BaHbI Ha Ha6J1IOAeHHHx OTKJlOHeHHH KoopAHHaT I1C3 HJlH

napaMeTpoB ero Op6HTbI OT O>KHAaeMbIX 3Ha4eHHH, Bbl-

BeAeHHbIX AJIH npHHHToH YCJlOBHOH MOAeJlH 3eMJlH. 06pa-
60TKa 60JlbWOH cOBoKynHocTH Ha6J1IO.lI,eHHH I1C3 n03BOJlH-
eT HaAe>KHO onpeAeJlHTb 3TH OTKJlOHeHHH H YT04HHTb
HCXOAHwe npeAnOJlO>KeHHH 0  opMeH pa3Mepax 3eMJlH
H 0 ee rpaBHTaUHOHHOM nOJle. B OTJlH4He OT reOMeTpH-
4eCKHX MeTO.ll,OB, .lI,alOWHX JlHWb OTHOCHTeJlbHOe nOJlOmeHHe

onpeAeJlHeMbIX nYHKTOB, AHHaMH4eCKHe MeTOAbl n03BOJlH-

lOT nOJlY4HTb nOJlO>KeHHH nYHKTOB B eAHHOH AJIH BceH

nJlaHeTbI CHCTeMe KoopAHHaT. Ha4aJlO 3TOH CHCTeMbI

COBMeru.eHO C ueHTpOM Macc 3eMJlH.

EJlarOAapH AHHaMH4eCKHM MeTO.ll,aM YT04HHJlH nOJlHp-
Hoe C)KaTHe 3eMJlH, nOATBepAHJlH npeAnOJlOmeHHH 06
3J1J1HnTH4eCKOH  opMe3eMHoro 3KBaTopa, 06HapymHJlH
«rpyweBHAHocTb» 3eMJlH - aCHMMeTpHIO ee ceBepHoro
H IOmHoro nOJlywapHH. TaKoe TeJlO Ha3bIBalOT anuou8oM.
Ha pHC. 20 anHOHA H306pa>KeH KopH4HeBbiM UBeTOM. D.JlH
60JlbWeH HarJlHAHOCTH ero MaJlbIe OTKJlOHeHHH OT 3J1J1Hn-
COHAa HeCKOJlbKO npeYBeJlH4eHbI; Y CeBepHoro nOJllOca

OTKJlOHeHHe COCTaBJlHeT OKOJlO 20 M B 66J1bWYIO CTOPOHY,
a Y IO>KHoro - B MeHbwylO.

YT04HHTb  HryPY3eMJlH He06xoAHMO AJIH nOBbIweHHH

T04HOCTH onpeAeJleHHH MeCTa CYAHa npH HCnOJlb30BaHHH
CHC. Ha ,pHC. 21 KopH4HeBbIM UBeTOM nOKa3aHa peaJlb-
HaH nOBepxHocTb 3eMJlH, CHHHM UBeTOM - oTBe4alOllI.HH
reoHAY cpeAHHH ypoBeHb OKeaHa, >KeJlTbIM - 3J1J1HnCOH.lI"

npHHHTblH B cnYTHHKoBOH HaBHraUHoHHoH CHCTeMe B Ka-

4eCTBe MOAeJlH 3eMJlH. ECJlH npeAnOJlO>KHTb, 4TO AJIH

onpeAeJleHHH MeCTa CYAHa M 6blJ1H H3MepeHbI HaKJlOHHble
.lI,aJlbHOCTH 11.1 H 11.2 AO cnYTHHKa B nOJlOmeHHHX oIH 02,
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1l1n

3Ir!Jamop
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PHC. 20. AIIHOHLl - (jJHrypa 3eM-
JlH, 1I0JlY'leHHaH MeTOJJ.aMH KOCMH-

'1eCKOH reOJJ,e3HH (IIYHKTHPOM no-

Ka3aH 3eMHoH 3 JlHncoHJJ.)

TO npeHe6pe>KeHHe OTKJlOHeHHeM h
r 3J1J1HnCOHAa OT reo-

H.lI,a B AaHHOM MeCTe H BblCOTOH eA npHeMHOH aHTeHHbl OT-

HOCI-ITeJlbHO reOHAa HeH36e>KHO npHBeAeT K oWH6Ke B

onpe.ll,eJleHHH MeCTOnOJlOmeHHH CYAHa
- OHO nOJlY4HTCH

npHBH3aHHbIM He K TOH nOBepXHOCTH.
Ha pHC. 22 nOKa3aHa KapTa C HaHeceHHbIMH JlHHHHMH

paBHblX OTKJlOHeHHH reOHAa h
r
OT 3J1J1HnCOHAa CHCTeMbI

BrC-72, a Ha pHC. 23 - ce4eHHH reOHAa no MepHAHaHaM
80c

E - 100° W H no 3KBaTOpy.
Ha6J1IOAeHHH I1C3 n03BOJlHJlH onpeAeJlHTb opHeHTaUHIO

pa3J1H4Hb1X reO.ll,e3H4eCKHX CHCTeM OTHOCHTeJlbHO reoueHT-

PH4ecKOH CHCTeMbI KoopAHHaT, HaHTH nYTH YBH3KH KO-

Op.ll,HHaT MeCTa cY.lI,Ha (WHpOTbI qJo H AOJl,roTbl Ao), nOJlY-

Ic,
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PHC. 21. OOBepxHocTH 3eMJlH, reo-
HLla H 3J1J1HIICOHJJ.a B6J1H3H Tpac-
Cbl YlC3
.\1 - MeCTO CY.D.H3, 'n - pa.D.Hyc-seKTOI
HC3; r,.

-

pa.D.HYC-BeKTOp :jJlJlHnCOH.na

4eHHbIX no KaKOH-JIH6o CHC, C KOOpJI,HHaTHOH CHCTeMOH,
HMelOrneHCH Ha cYJI,He HaBHraUHoHHoH KapTbl.

nOCJIeJI,HHH 3aJI,a4a pewaeTcH no 4>opMYJIaM, npeJI,JIo-
>KeHHbIM npo4>. M. C. MOJIOJI,eHCKHM:

nonpaBKa K wHpoTe MeCTa cYJI,Ha qJo, nOJIY4eHHOH no

cnYTHHKOBOH HaBHraUHoHHoH CHCTeMe,

 qJ'=3  8{ XsinqJJ:OSA"+ .YsinqJ,,sinA,,- ZCOSqJ,,-
- [a k ( a,,-ak)+ ak (a" - ak ) ] sin2qJ" }; (3.1)

nonpaBKa K JI,OJIrOTe MeCTa cYJI,Ha AO

!1A' =
3438

NoCOS{(!o
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( XsinA,,- YCOSAo). (3.2)
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PIIC. 23. MecTHble OTKJlOHeHIIH reo-

lIJJ.a OT 3J1J1l1nCOIIJJ.a: pa3pe3 no

3KBaTopy II no MepllJJ.llaHaM 800E
II 100° W

PaC4eTbi no 3THM <t>opMYJlaM MO>KHO 3a6J1aroBpeMeH-
HO BbI-nOJlHHTb Ha nMK, He 06peMemlfl ce6H BbI4HCJleHHH-
MH Ha XO.lI.OBOM MOCTHKe cY.lI.Ha. B <t>opMYJlaX BBe.lI.eHbI cJle-
.lI.YIOll{He 0603Ha4eHHH: I1X, 11 Y, I1Z,M - CMell{eHHH lleHTpa
pe<t>epeH Il-3J1J1HnCOH.lI.a, npHHHToro .lI.JlH COCTaBJleHHH Ha-
BHrallHOHHoH KapTbI, OT lleHTpa 3J1J1HnCOH.lI.a, npHHHToro
npH pa3pa60TKe CHC, no OCHM npHMoyroJlbHOH CHCTeMbl

KOOp.lI.HHaT (CM. pHC. 2); a H a - 60JlblilaH nOJlyocb H
C>KaTHe 3J1J1HnCOH.lI.a (CM. Ta6J1. l); Mo H No - pa.lI.HYCbl
KpHBH3HW ce4eHHH 3J1J1HnCOH.lI.a no MepH.lI.HaHY H HanpaB-
JleHHIO nepneH.lI.HKYJlHpa K MepH.lI.HaHY, BbI4HCJlHeMbIe co-
OTBeTCTBeHHO no <t>opMYJlaM (3.3):

Mo=a(l-e2
) (l e2sin2q» -3/2; }No=a (l-e

2
sm

2

q» -1/2, (3.3)

r.lI.e e=a-
l-"ja2_b2

; b=a(l-a).

B <t>opMYJlaX (3.1) - (3.3) HH.lI.eKC 0" OTHOCHTCH K .lI.aH-
HbIM OT cnYTHHKoBOH HaBHrallHoHHOH CHCTeMbI, HH.lI.eKC
k - K .lI.aHHbIM pe<t>epeHIl-3J1J1HnCOH.lI.a KapTbi. BeJlH4HHbl
I1X, 11 Y, I1Z .lI.JlH B rC-72 npHBe.lI.eHbI B Ta6J1. II.
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Ta6Au/{a I J

feo.ne3Hl.{eCK3f1 CHCTeM3

.1Z

EBponeHCKaH (Xeii(jJopJJ.a)
TOKHHCKaH (5eCCeJlH)
CeBepoaMepllKaHcKaH
(KJlapKa)

-84

-140

-22

-103

+516

+157

-127-

+673

+176

I1cCJle.lI.OBaHHe peaJlbHOH <t>OpMbl H pa3MepoB 3eMJlH
----=-

He06xo.lI.HMOe YCJlOBHe .lI.JlH Y.lI.OBJleTBOpeHHH Tpe60BaHHH

HapO.lI.Horo X03HHCTBa (CM. Ta6J1. 10). HOBbie .lI.aHHble

KOCMH4eCKOH reO.lI.e3HH n03BOJlHIOT 60Jlee T04HO pelllaTb
3a.lI.a4H KOCMOHaBTHKH, a 3TO, B CBOIO 04epe.lI.b, 06ecne4H-

BaeT 60Jlee T04Hoe pellleHHe 3a.lI.a4 reO.lI.e3HH_

 CC EAOBAH  3EM  
 3KOCMOCA EE

KAPTOrpA<P POBAH E

COBpeMeHHaH 0630pHaH KapTa
paHOHa THxoro OKeaHa. n03BOJlHIOll{aH 3arJlHHYTb .lI.a>Ke
B ero rJly6HHbl, nOKa3aHa Ha pHC. 24. CpaBHHB ee C pHC. 18.
MO}l<;:HO npe.lI.CTaBHTb rpOMa.lI.HYIO pa60TY reorp <t>oBH HCcJIe.lI.OBaTeJleH OKeaHOB, Ha BbmOJlHeHHe KOTOpOH no-

Tpe6oBaJlOCb MHoro BpeMeHH H MHOro Cpe.lI.CTB. Ho .lI.a>Ke
B Hallie BpeMH .lI.OCTOBepHbIMH reorpa<t>H4eCKHMH KapTaMH
OXBa4eHO OKOJlO .lI.BYX TpeTeH nJlaHeTbI, TPY.lI.HO.lI.OCTynHble
paHOHbl H rJly6HHbi MopeH >K.lI.YT .lI.eTaJlbHoro HCCJle.lI. Ba-HHH. K.poMe TOro, Halila 3eMJlH He OCTaeTCH  eH3MeHHOH

-

OHa pa3BHBaeTCH, KaK H Bce BO BCeJleHHOH: BCJle.lI.CTBH npOH3BO.lI.CTBeHHOH .lI.eHTeJlbHOCTH 4eJlOBeKa H npHpO.lI.HOH
3BOJllOLlHH ee 06J1HK MeHHeTCH Bce 6bICTpee H 6blCTpee.
003TOMY HH<t>OpMallHIO 0 3eMJle H ee oT06pa>KeHHe Ha

KapTax Ha.lI.O 06HOBJlHTb .lI.OCTaT04HO 6bICTpO. C4HTaeTCH,
4TO

KoppeKTHpOBaTb KapTbI KaK 06111ero, TaK H TeMaTH-
4eCKoro Ha3Ha4eHHH He06xo.lI.HMO He pe>Ke O.lI.HOrO pa3aB

nHTb JleT. reo<t>H3H4eCKaH, OKeaHorpa<t>H4eCKaH, rH-

.lI.porp a <pH4eCKaH 06CTaHOBKa .lI.OJl>KHbI OCBelllaTbCH
3Ha4HTeJ/bHO 4all{e C Y4eTOM Tpe6oBaHHH, nepe4HCJIeHHbtXB Ta6J/. 10. '
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PIIC. 24. 0630pHaH KapTa Tllxo-
ro OKeaHa (KYPbep IOHECKO.
1986. No 3)

CnYTHHKOBbIe HH<t>opMallHOHHbIe CHCTeMbI HBJIHIOTCR

HaH60JIee OnepaTHBHbIM H 3<t><t>eKTHBHbIM Cpe.lI.CTBOM rJIO-

6aJIbHOH HH<t>OpMallHH no np06JIeMaM 3eMJIeBe.lI.eHHR,
KOCMH4eCKoro MOHHTopHHra H oxpaHw npHpO.lI.HOH cpe.lI.W .

KOCMH4eCKoro KapTorpa<t>HpOBaHHH H pa3Be.lI.KH nOJIe3HblX

80

H3Mep"eM "napaMeTp

Ta6Au/{a 12

)

TeMnepaTypa nOBepxHocTH OKeaHa

TeMnepaTYPHNii KOHTpacT

nOBepxHOCTHoe TeLJeHlle:

CKOpOCTb

HanpaBJleHlle
BO, HeHHe:

BblCOTa
nepHOJJ.
HanpaBJleHHe

MOpCKOH JleJJ. (cnJlOLJeHHOCTb, B03-

pacT, TOJlWIIHa, rpallllUbl, KaHaJlbl, TO-

pOCbl, ai\c6eprH)

npliBOAHblH BeTep:

CKOpOCTb

HallpaBJleHlle

Tpe0083HHH K OKeaHOJlOrHl.leCKOH

HH4>OPM3UH"

TOIlHOCTb .D.HcKpeTHocTb
('lHC110 pa3 " CYT)

0,5°C 4

O,5°C 1-2

0,3" M/C } 2
::!:::20°

0,5 M

10,5 C 4

::!::: 10° (He MeHee)

10% I

I M/C }::1::10°
4 (He MeHee)

HCKonaeMblX, MeTeOpOJIOrHH, CBH3H H HaBHrallHH. Tpe-
60BaHHH K cpe.lI.CTBaM .lI.HCTaHllHOHHoro 30H.lI.HpOBaHHH

OKeaHa H3 KOCMoca, Heo6xo.lI.HMblM .lI.JIH nOJIY4eHHH OKeaHO-

JIOrH4eCKOH HH<t>OpMallHH (Ta6JI. 12), MorYT 6bITb peaJIH30-

BaHbI Y)Ke B 6JIH)KaHlIJHe rO.lI.bl.

x x
X

X

X

X
X

Ta6Au/{a 13

KapTorpa-
4>"pOB3HHe

X X
X X
X X
X X

X

X X
X X

X X

X X
X X

X
X

81

M.3MepltTeJIbH3H annapaTypa.
YCTaH3BJ1HBaeM3H H3 MC3

I!>OToanna paTbl
OnTII'IeCKlie IIHCTpYMeHTbI
TeJleBIiLleHlle

PaJJ.1I0JlOKaTOp 60KOBoro

0630pa
PaLlIIOJlOKaUIIOHHbIH BbICO-

TOMep, CKaTTepOMeTp
PaLllloMeTp CB4

c HopaMHbIiipaJJ.IlOMeTp
naHopaMHbIH paJJ.IlOMeTp

HH(jJpaKpacHoro Llllana30Ha

CneKTpoMeTp
JIa3epHbIii BbICOTOMep

cKaTTepoMeTp
,

MarHIIToMeTp
rpaBHMeTp
-

6 P A. CKY KO.D. r. MOPJl"HHO"

X

X

X

X

X

X
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PHC. 25. KOCMII'IeCKaH (jJororpa
,1'1111 IIplt6pe>KHOii 30Hbl II IIll',lbll'

B Ta6J1. 13 nOKa3aHbi B03MOihHOCTH npHMeHeHHfI anna

paTypbl pa3J1H4Hb1X THnOB, n03BOJlfllOllleH perHCTpHpOBaTb
Ha 60PTY I1C3 c06CTBeHHoe HJlH OTpa)KeHHOe 3J1eKTpOMar-
HHTHoe H3J1Y4eHHe OKeaHa. no cBoeH CYTH MeTO.lI.b1 HCCJle
.lI.OBaHHfI OKeaHa H3 KOCMoca flBJlfllOTCfI .lI.HCTaHUHOH-

HbIMH (KocBeHHb1MH) - He Tpe6YIOlllHMH HenOCpe.lI.CTBeH-
HOro KOH1'aKTa C HCCJle.lI.yeMoH Cpe.lI.OH. n03TOMY He06xo-

.lI.HMa CJlO)KHafl MaTeMaTH4eCKafl 06pa60TKa 60JlblilOrO
06"beMa c06paHHOH HH<t>opMaUHH C HCnOJlb30BaHHeM

MOlllHbIX 3BM.
Y)Ke nepBble Ha6J1IO.lI.eHHfI Ha3eMHbIX H MOpCKHX 06"beK

TOB B onTH4eCKOM .lI.Hana30He H3J1Y4eHHfI nOKa3aJlH HX BbI-

COKYIO HH<t>opMaTHBHOCTb. npH nOJleTaX Ha BblCOTax 200
300 KM TeopeTH4eCKH B03MO)KHO HeBoopY)KeHHbIM r.1]a-
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PHC. 26. <1>oTOannapaT KAT3-
140, YCTaHaBJlIIBaeMbIH Ha op611-
TaJlbHbIX CTaHUIIHX Tllna «CaJlIOT»
.!\JlH H3Y'leHIIH npHpoLlHbIX pecyp-
COB H KapTorpa(jJllpOBaHHH

PIIC. 27. MHorOKaHaJlbHbIH (jJOTO-
annapaT MK<1>-6 LlJlH C'beMKII 3eM-

HOH nOBepxHocTIi B pa3  lIljHbIXJ],H-

ana30Hax cneKTpa

30M pa3J1H4aTb o6"beKTbl, HMelOlllHe JlHHeHHbIe pa3Mepb1
60-90 M; npH npHMeHeHHH onTH4eCKHX HHcTpYMeHToB
C 15-KpaTHbIM YBeJlH4eHHeM Ha6J1IO.lI.aIOTCfI 06"beKTbI pa3-
MepOM 60JIee 4-6 M, npH 40-KpaTHoM YBeJlH4eHHH-
60JIee 1,5-2 M, Ho rJla3 4eJlOBeKa - Y.lI.HBHTeJlbHbIH npH-
pOIJ.Hb1H onTH4ecKHH HHCTpYMeHT, H KOCMOHaBThI Ha6J11O-
.lI.alOT 4epe3 HJlJlIOMHHaTop flBJleHHfI, KOTopb1e nOKa TPY.lI.-
HO 06"bflCHHTb. BOT KaK 06 3TOM nHllleT repOH COBeTcKoro
COlO3a JIeT4HK-KOCMOHaBT CCCP 10. H. rJla3KOB I: «Y OCT-

pOBa 5IBa OKeaH B.lI.Pyr «pacKpbIJ1CfI» HalileMY B3rJlfl.lI.Y:
nOflBHJIHCb 04epTaHHfI .lI.Ha, nO.lI.BO.ll.HbIe xpe6TbI, TeMHble

KOJIbIlllYlllHecfI MaCCbl, MO)KeT 6bITb, 3TO 6bIJla nO.lI.BO.lI.Hafl

paCTHTeJlbHOcTb. nOTpflcalOllle, HenpaB.lI.Ono.lI.06HO, HO TaK

6bIJ10! nO.lI.BO.lI.HbIH MHp. YBH.lI.eHHbtH C BbICOTbl 250 KHJlO-
MeTpOB... <I>aHTacTHKa!».

56JIblllYIO HH<t>opMaUHIO 0 npH6pe)KHOH 30He MopeH H

Ol<eaHoB .lI.aeT KOCMH4eCKafl <t>oTorpa<t>HfI (pHC. 25), OTO-

6pa >KalO lllafl He TOJlbKO .lI.eTaJlH 6eperoBoH nOJlOCbl, HO
H npH6pe)KHble OTMeJlH. C"beMKH, He06xo.lI.HMble .lI.JlfI

H3Y4eHHfI npHpO.lI.HbIX pecypCOB H KapTOrpa<t>HpOBaHHfI, BbI-

nOJIHfllOT <t>OToannapaTOM KAT3-140 (pHC. 26) C pa3pe-
-

I

fJla3KOB 10. H. BCTpe'l1i C 3eMJlei\jj3eMJlH II BCeJleHHaH. 1985.
->. e. 15.

6'
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lllalOllleH cnoc06HoCTbIO 5-6 M, YCTaHaB.nJ-maeMbIM HaOp6HTaJIbHblX CTaH'--lHflX.
Ellle 60JIbllleH HH<t>opMaTHBHocTblO 06JIa.lI.a1OT cneKTpO.30Ha.nbHbIe H MHoro30Ha.nbHbIe C'beMKH. MHoroKaHa.nbHbIif<t>oToannapaT MK<I>-6M .lI..nfl C'beMKH 3eMHOH nOBepxHOCTliB pa3.nH4HbIX .lI.Hana30Hax cneKTpa nOKa3aH Ha pHC. 27,a BH.lI. O.lI.HOro H TOro >Ke Y4aCTKa n06epe>Kbfl B pa3.nH4Hl:.1x30Hax cneKTpa - Ha pHC. 28. npH C'beMKe C BbICOTbI 250 KM

Ka>K.lI.bIH CHHMOK annapaToM MK<I>-6 OXBaTblBaeT nJIO-
llla.lI.b pa3MepoM 165X 115 KM C pa3pellleHHeM 06'beKToB
nOpfl.lI.Ka 10-20 M. YBe.nH4eHHbIe cneKTpa.nbHbIe H306pa->KeHHfI npOe'--lHpYIOTCfI H COBMelllalOTCfI Ha 3KpaHe cne'--lH-a.nbHoro 4eTbIpex30Ha.nbHoro npoeKTopa MCn-4, r.lI.e OHH
MorYT 6bITb no.nY4eHbI B HOpMaJIbHOM HJIH B yc.nOBHOM'--lBeTe.

B03MO>KHOCTH KOCMH4ecKoro <t>oTorpa<t>HpoBaHHfI no-
3BOJIflIOT YJIY4lllHTb BCIO TeXHOJIOrHIO KapTorpa<t>H4ecKoronpOH3BO.lI.cTBa. HanpHMep, KapTbI MaclllTa60B I: I 000 000,1:500 000 H 1:200 000 Tenepb MO>KHO COCTaBJIflTb Heno-
Cpe.lI.cTBeHlfo no <t>oTorpa<t>HflM, a He nYTeM TpY.lI.OeMKoro
0606111eHHfI MaTepHaJIa C KapT 60JIee KpynHoro MaClllTa-
6a, KaK 3TO .lI.eJIaJIH paHee. CneKTp030Ha.nbHbIe H UBeTHbIe
CHHMKH n03BOJIflIOT C03.lI.aBaTb KapTbI MaClllTa601\1I: I 00000, a 4epHO-6eJIble CHHMKH - MaclllTa60M 1:50000.
COrJIaCHO <t>opMYJIe

I/M=F/hn' (3.4)
npH <t>oTorpa<t>HpoBaHHH C BbICOTbl nOJIeTa h

n=200 KM
.lI.JIfI nOJIY4eHHfI H306pa>KeHHfI B MaClllTa6e I: 100 000
Tpe6yeTcfI cpoToannapaT C <t>OKYCHbIM paCCTOflHHeM F=2 M.
npH 3TOM npe.lI.eJIbHafl T04HOCTb MaclllTa6a (BeJIH4HHa
npe.lI.eJIbHO pa3JIH4HMoro Ha KapTe oTpe3Ka .lI.JIHHOH 0,2 MM)COCTaBJIfleT 20 M.

D:JIfI 6e30nacHocTH MOpenJIaBaHHfI Ba>KHO 06Hapy->KHTb onaCHble rJIy6HHbi H T04HO HaHeCTH HX Ha KapTbI6e3 YKa3aHHfI B03JIe HHX lllH<t>pa «nc» (<<nOJIO>KeHHe
cOMHHTeJIbHQ»). KocMH4ecKoe cpoTorpa<t>HpoBaHHe npH-6pe>KHbIX BO.lI. n03BOJIfleT H36e>KaTb «npOKJIflTHfI T04KH»:
npoMepbI rJIy6HH, BbInOJIHeHHbIe npflMbIM MeTO.lI.OM _ JIO-
TaMH H 3xo.noTaMH, B 60JIblllHHCTBe CJIY4aeB .lI.alOT TOJIbKO
r.ny6HHY no.lI. KHJIeM npoMepHoro cY.lI.Ha H He rapaHTH-PYIOT OTCYTCTBHfI onaCHbIX rJIy6HH B6JIH3H OT ro4KH
npOMepa. ECJIH BbI npo.nO>KHJIH Ha MOpCKOH KapTe KYpC
84
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PIIC. 28. KOCMH'IeCKHe (jJoTOrpa-
(jJ1I1I npll6pe>KHOrO paHoHa, BblnOJl-

HeHHbIe B pa3J1I1'1HbIX 30Hax cneKT-

pd

no Y4acTKY, r.lI.e He OTMe4eHbI rJIy6HHbI, 3TO 03Ha4aeT

rOJIbKO TO, '-ITO 3.lI.eCb HHKTO r.ny6HHY He H3MepflJI, a MO>KeT

6blTb .LI.O Bac 3.a.eCb HHKTO H He npOXO.iI.HJI. KOHe4HO.
B nO.iJ,p06HO 06C,le.10BaHHbIX paHOHax H B 30Hax HHTeHCHB-

Horo CY.LI.OAO.iI.CTBa BepOflTHOCTb nOCa.LI.KH "a HeH3BecTHYIO
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MeJlb MaJla, HO CaMafl Ma.nafl BepOflTHOCTb He 03Ha4aeT
HeB03MO>KHOCTb. OblBaJlH CJlY4aH nOCa.lI.KH Ha MeJlb cynep_
TaHKepOB B XOpOlllO OCBoeHHbIX npH6pe>KHbIX BO.lI.ax, 4TO
BbI3blBaJlO TfI>KeJleHlllHe 3KOJlOrH4eCKHe KaTaCTpo<t>bI.

C'beMKa rJly6HH H3 KOCMoca (CM. pHC. 25) .lI.aeT no.nHYIO
KapTHHY pacnpe.lI.eJleHHfI rJly6HH. npH HcnOJlb30BaHHH Jla-
3epHoro rJly6HHoMepa B LleJlflX KapTorpa<t>HpoBaHHfI BH.lI.-
HO, 4TO npH6pe>KHbIe BO.lI.bI MHpOBOro OKeaHa .lI.OCTaT04HO

np03pa4HbI .lI.JlfI rJly6HH: .lI.0 20 M - B 85 % CJlY4aeB,
.lI.0 40 M - B 35 %, .lI.0 60 M - B 10 %. rJly6HHbl H3Me-

pfllOTCfI C T04HOCTblO .lI.0 10 %. <I>oTOC'beMKa n03BOJlfleT
BWnOJlHflTb pa60Tw Ha rJly6HHax .lI.0 20 M.

B HaCTOfllllee BpeMfI KOCMH4eCKafl HH<t>opMaLlHfI HC-

nOJlb3yeTcfI B KapTorpa<t>H4ecKoM npOH3BO.lI.CTBe Ha 90 %.
KapTorpa<t>HpoBaHHe AHTapKTH.lI.bI no .lI.aHHbIM KOCMH4e-

CKOH C'beMKH BbInOJlHeHO nOJlHOCTblO.

4.

HA CJlY}t{5E

Y OKEAHOJlOrOB

1-1 rl-1,l],POMETEOPO-

JlOrOB

KOCMI-14EClH1E METO,lJ,bl
1-13Y4EHI-1S1 OKEAHOB

3KcnepHMeHTaJlbHbIH :nan pe-
aJIH3aLlHH nporpaMMbI «OKeaH» B CCCP Ha4aJlCfI B <t>eBpa-
JIe 1979 r. 3anycKoM I1C3 «KocMoc-1076», KOTOpbIH 6b1J1

BbIBe.lI.eH Ha Op6HTY C 3J1eMeHTaMH i=82°, h
n=647 KM,

h =678 KM npH nepHO.lI.e 06pallleHHfI T0=97 MHH. B flH-

B pe1980 r. 6blJ1 3anYllleH BTOpOH oKeaHorpa<t>H4ecKHH
I1C3 «KocMoc-115l» Ha Op6HTY C 3J1eMeHTaMH, 6J1H3KHMH
K op6HTe nepBoro. no nporpaMMe I1HTEPKOCMOC
B HOfl6pe 1979 r. 6bIJI BblBe.lI.eH Ha Op6HTY I1C3 «I1HTep-
KOCMOC-20» C 3J1eMeHTaMH i=74°, h

ll=467 KM, h
A
=

=523 KM, T,,=94,4 MHH, a B <t>eBpa.ne 1981 r.- nO.lI.06HbIH
me I1C3 «I1HTejH$ocMoc-21 ». Ha 3THX I1C3 C nOMOlllblO

MHoroKaHaJlbHOrO cneKTpoMeTpa H .lI.ByxnoJlflpH3aLlHoH-
HOro CB4-pa.lI.HOMeTpa npOH3BO.lI.HJlH H3MepeHHfI 3J1eKTpO-
MarHHTHoro H3J1Y4eHHfI nOBepxHocTH OKeaHa B BH.lI.HMOM,

HHcppaKpacHOM H MHKpOBOJlHOBOM .lI.Hana30Hax. 3TH H3Me-

peHHfI .lI.aBaJlH CBe.lI.eHHfI 0 TeMnepaType nOBepxHOCTH
OKeaHa, 6eperoBoH JlHHHH, Jle.lI.OBOH 06CTaHOBKe, pa3BH-THH yparaHOB. npOH3BO.lI.HJlHCb c60p H nepe.lI.a4a HH-

CPOPMaUHH OT OKeaHorpa<t>H4eCKHX MOpCKHX 6yeB.
B CiliA .lI.JlfI oKeaHorpa<t>H4ecKHx LleJleH C03.lI.aH I1C3

«Seas at», annapaTypa. KOToporo n03BOJlfleT perHCTpHpO-BaTh
TeMnepaTYPY nOBepXHOCTH OKeaHa, HanpaBJleHHeH

CHJJY BeTpa, Te4eHHfI, BbICOTY H HanpaBJleHHe .lI.BH>Ke-
HHfI BOJlH, Jle.lI.OBYIO 06CTaHOBKY, Tonorpa<t>HIO nOBepXHO-CTH OKeaHa C T04HOCTblO .lI.0 10 CM, pe-rpaHCJ\HpOBaTb

 aHHbIe MOpCKHX H Ha3eMHbIX H3MepHTeJlbHbIX CHCTeM.
IIYTHHKH 3Toro THna 3anYCKalOTCfI Ha Op6HTbI C HaKJlO-

HeHHeM i=82 -7- 102° npH BbICOTe nOJleTa OT h n=725 KM
AO hA= 1000 KM H nepHO.lI.e 06pallleHHfI T'1= 102 MHH.
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PHC. 29. BceMlipHaH KapTa pac
npeJJ.eJleHHH TeMnepaTypbl (B KeJlb-

BHHax; O°C cooTBeTcBYIOT
273,2 K) Ha nOBepxHocTH 3eMJlH

B HHBape 1979 r. BIIJJ.HbI ,'-'HbI

MaKclIMYMa TeMnepaTypbI IJ AB-

CTpaJlHH H MHHIIMYMa
- B CHOIIP"

SEASAT ALTI"ETER UIMD SPEED
JULY 7 - OCTDIER 10. 1978

SO' ....
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"J
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"1110,.

"ETERS.-sECDl'fD

5o.Q o.a sa...

Pile. 30. BCeMliptlaH KapTa pac
npeJJ.eJleHIIH CKOpOCTIi BeTpa, MjC

Y nOBepxHocTH 3eMJlII, Ha6.nK>

iJ,aBWerOCH B IlIOJle-OKTH6p
1978 r.
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PIIC. 31. BceMlipHaH KapTa pac-

npelleJleHfIH BbICOTbI BOJlH, M,

Ha6J1IOJJ.aBwllxcH B IlIOJle - OK-

TH6pe 1978 r.

SEASAT S!I,,1t  ATErtVAPDR
'f 7 - D&10IER 10. 1.978

,. ... .....

, '!4

"J1If
-,

,;"
'?t,.

{jrtA ...tE"l1"E.JE
.

PIIC. 32. Bee\ll1pHaH KapTa pac-

npeJJ.e,leHIIH BO;lHHoro napa, rjcM',
Y nOBepxHocTIi OKeaHa, Ha6J1IO;J.aB-
werOCH B HIO. e-oKTH6pe 1978 r.

89



KOCMH'leCKHe MeTO.lI.b1 n03BOJlflIOT 6b1CTpO nOJlY'laTb
TeKYlllYIO HH<t>OpMallHIO 0 nOBepXHOCTH OKeaHa, a Ha OCHO-

Be ee 0606111eHHfI onpe.lI.eJlflTb OCHOBHbIe napaMeTpb1 B3a-

HMO.lI.eHCTBHfI OKeaHa H aTMoc<t>epbI B lleJlflX H3Y'leHHS/
KJlHMaTa nJlaHeTbJ. npHMepaMH TaKHX 0606111eHHbIX xa-

paKTepHCTHK OKeaHa (KYPbep IOHECKO. 1986. N!! 3)
MorYT CJlY)KHTb:

CBO.lI.Hafl KapTa TeMnepaTypbI nOBepxHocTH OKeaHa
H CYUlH (pHC. 29), n03BOJlfllOlllafl OlleHHBaTb OCHOBHbIe

napaMeTpbI B3aHMO.lI.eHCTBHfI OKeaHa H aTMoc<t>epbI npH
KJlHMaTH'leCKHX HCCJle.lI.OBaHHflX;

CBO.lI.HbIe KapTbI pacnpe.lI.eJleHHfI CKOpOCTH BeTpa H BbI-

COTbI BOJIH (pHC. 30, 31) no pe3YJlbTaTaM H3MepeHHH pa-
.lI.HOJlOKallHOHHbIM aJlbTHMeTpoM, HH<t>OpMallHfI 0 KOTOpbIX
Ba)KHa KaK .lI.JlfI OKeaHOJlOrHH, TaK H .lI.JlfI MOpenJlaBaHHfI;

CBO.lI.Hafl KapTa pacnpe.lI.eJleHHfI BO.lI.flHOrO napa
(pHC. 32), BJlHfllOlllero Ha pa.lI.HallHOHHbIH 6aJlaHC 3eMHOH
nOBepxHocTH H Y'lHTblBalOlllerocfI npH HCCJle.lI.OBaHHflX
KJlHMaTa.

I1H<t>Op Ma llHIO 0 COCTOflHHH OKeaHa MO)KHO npaKTH'leC-
KH HenpepbIBHo nOJlY'laTb co cTallHoHapHoro I1C3, HMelO-

lllero 30HY 0630pa pa.lI.HYCOM zo=90- [arcsin (Rt/r Kp) ] =
=81,5° 4900MHJlb 9000KM, HJlH C oKeaHorpa<t>H'leCKHX
I1C3 Ha HH3KOH op6HTe, oCMaTpHBalOlllHX .lI.aHHbIH Y'laCTOK
OKeaHa 'lepe3 .lI.BeHa.lI.llaTb 'laCOB, .lI.JlfI KOTOpbIX, COrJlaCHO

<t>opMYJle (2.7), pa.lI.HYc 30HbI 0630pa paBeH B Cpe.lI.HeM
zo=90-[arcsin(6371/6831) [=22° 1300MHJlb  2400KM.

D:JlfI 06eCne'leHHfI 0630pa nOBepxHocTH BceH 3eMJlH
npH 3anycKe I1C3 .lI.OJl)KHO C06J1IO.lI.aTbCfI YCJlOBHe (B CJlY-
'lae 3a.lI.aHHOrO nepeKpb1wa 30H n, %):

n n

2- Rt (I-n)<i<2+ {I-n). (4.1)
D:JlfI opraHH3allHH MopCKoro pbl60JlOBHOrO npOMbICJla

B KpynHbIx MaCWTa6ax onpe.lI.eJlfllOlllee 3Ha'leHHe HMeeT

npaBHJlbHafl OlleHKa pacnpe.lI.eJleHHfI 6HOJlOrH'leCKHX nH-
TaTeJlbHbIX BellleCTB B OKeaHe. npH 3TOM Ba)KHO 3HaTb

OTHOCHTe bHoepacnpe.lI.eJleHHe TeMnepaTypbl no MOpCKOH
nOBepXHOCTH, KOTopoe MO)KHO nOJlY'lHTb, HanpHMep. C no-

MOlllblO nopTaTHBHoro oKeaHorpa<t>H'leCKoro llBeTHoro

.lI.HCnJlefl JCV-16E (pHC. 33), pa3MelllaeMoro HenOCpe.lI.-
CTBeHHO Ha CY.lI.He.

AnnapaTypa JCV-16E nOJlY'laeT OT I1C3 BH.lI.eOHH-
<t>OpMallHIO 0 nOBepxHocTH OKeaHa B BH.lI.HMOM H HH<t>pa-
90
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PHC. 33. OKeaHorpa(jJII'IeCKllii
UBeTHOH JJ.HcnJleii JCV-16 E JJ.JlH

onepaTHBHoH IIH(jJopMaUIIII 0 TeM-

nepaType BOJJ.bI B HHTepecax PbI60-
JlOBHbIX CYJJ.OB (51l1oHHH, (jJHpMa
JRC)

KpaCHOM Y'laCTKaX cneKTpa H3J1Y'leHHfI. D:aHHbIe 0 TeMne-

paType nOBepxHOCTH C MHHHMaJlbHbIM pa3peweHHeM O,5°C
OT06pa>Ka1OTCfI Ha MOHHTope 16 OTTeHKaMH llBeTa. KpoMe
Toro, Ha MOHHTope BocnpOH3BO.lI.flTCfI Ka pTorpa<t>H'leCKaflceTKa B Y.lI.06HOM MaCWTa6e H MeCTOnOJlO)KeHHe CY.lI.Ha .

MacwTa6 H306pa)KeHHfI MO)KHO H3MeHflTb, 'lTO n03BOJlfleT
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paCCMaTpHBaTb KapTHHY B  enOMHnH BW enHTbMan 
u u

e
Y'laCTKH  nH eTanbHOHO eHKHycnoBHH npOMbICna. 00.
nY'laeMaH KapTHHa n03BOnHeT TaK>Ke Cyn.HTb 06 06na'lHO.
CTH H Te'leHHHX. MaKcHManbHo OXBaTblBaeMaH nnoIl.{a.lI.i!
OKeaHa npH pa60Te C I1C3 THna NOAA COCTaBmIeT OKOJ/'
3000X 3000 KM npH pa3pewaJOllleH cnoc06HOCTH OKOJ/l,
4 KM.

nonY'laeMaH HH<t>opMa HH 3anHCbIBaeTCH Ha BHn.eo

KacceTY H MO>KeT 6bITb BocnpoH3Be eHa nHnOBTOpHoro
aHanH3a. npe ycMoTpeH KaK aBTOMaTH'leCKHH, Tal< H

PY'lHOH pe>KHMW ynpaBneHHH pa60TOH annapaTYpw.
B OCHOBHOH KOMnneKT annapaTypbI BXO HT:aHTeHHa

[2-:meMeHTHaH, BpalllaJOlllaHCH; pa60'lHe 'laCTOTbI 136
138 Mf ,wHpHHa  HarpaMMbIHanpaBneHHocTH + (40
-45°) ] ; OCHOBHOH npHeMHHK;  eHTpanbHoeperHcTpHpylO.
lllee YCTPOHCTBO; Ll.BeTHOH 14- JOHMOBbIH HcnneH;3aIIHCbI-
BaJOlllee YCTPOHCTBO; KOHTponbHoe YCTPOHCTBO. 06111all
Macca - OKono 120 Kr.

.LI.ononHHTenbHo MorYT 6bITb nO KnJO'leHbI ne'laTalO-
lllee YCTPOHCTBO H HaBHra HOHHoe 060pYD.OBaHHe n.J\SI

COnpH>KeHHH C pa HoHaBHra HoHHbIMHCHCTeMaMH H CHC
HOBbIM :HanOM B pa3BHTHH oKeaHorpa<t>H'leCKHX IIC'

cne oBaHHHOKeaHa H3 KOCMoca HBHnOCb C03 aHHeI1C3
THna «KocMoc-1500» (CM. Ta6n. 5, n-l H pHC. 34). fJ'3B'
HbIMH 3a a'laMHI1C3 ::Horo THna HBnHJOTCH 30H HpoBa-
HHe ne.L/.OBbiX noneH, 06eCne'leHHe pa60TbI KOCMH'leCKHX

oKeaHorpa<t>H'leCKHX CHCTeM, C03 aHHCreHepanH30BaHHbiX
KapT, 06HapY>KeHHe H Hccne OBaHHe HHaMH'leCKHX06pa
30BaHHH B OTKpblTbIX 'laCTHX MHpoBoro OKeaHa.

Ha 60p.!y I1C3 «KocMoc-1500» YCTaHOBneHbl paLI.HO
<t>H3H'leCKHH KOMnneKC B COCTaBe pa Ho,10Ka HoHHoiicTaIl'
Ll.HH 60KoBoro 0630pa H cKaHHpYJOlllero CBLJ:.paD.HOMeTpa
( nHH!lBonHbI A=0,8 CM), MHor030HanbHoe cKaHHpYJOl1lee
YCT OHCTBO BH HMoro  Hana30Ha, CBLJ:-paLlHoMeTpHlJe-
CKHH KOMnneKC TpaccoBoro THna C TpeMH KaHa.1aMH (A.='"
=0,8; 1,35; 8,5 CM); pa HOTeneBJf3HOHHbIH KOMIIneKC.

06ecne4HBaJOlllHH nepe a'lYBH eoHH<t>opMaLl.HHno paD.HO
KaHanaM  e HMeTpoBoroH MeTpoBoro  Hana30HOB.DoJl
HbIH 06"beM BH eoHH<t>opMa HHC npoCTpaHCTHeHHbIM po3
peweHHeM OKono I KM OT pa HonOKaTopa60Koooro 0630p8
H MHor030HanbHoro CKaHHpYJOt ero YCTpOHCTBa MO}!{e1'
nepe aBaTbCHHenocpe CTBeHHOHnH CIJHTbIBaTbcH C 3anO

MHHaJOlllero YCTpOHCTBa.
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PIIC. 34. OKP<J lIorpa(jJIt'lPCKHH
YlC3 «I\ocMoc-150U», 3anyweH-
HbIH 28 ceHTH6pH 1983 r.

OTnH'lHTenbHOH OC06eHHOCTbJO  aHHOrO.:Hana HCIIO.nb-

30BaHHH OKeaHorpa<t>H'leCKHX I1C3 HBnHeTCH ero npaKHI-
lJeCKaH HanpaBneHHOCTb Ha HY>K b1Hapo HoroX03HHCTBa,
B

nepBYJO OlJepe b- Ha 06eCne'leHHe cy OxO CTBa

 ;rAPKTHKe. Ha3eMHbIe CTaH HHnpHeMa HH<t>opMa HHOT
YlC3 pacnOnO>KeHbI B MOCKBe, HOBOCH6HpCKe H Xa6a-
POBCKe. 30Ha YBepeHHoro npHeMa HH<t>opMa HHKa>K OH
CTaH HeHpaBHa 2500 KM, 'lTO n03BonHeT nonY'laTb npH-

 YIOlJepe a'lY aHHbIXno BceH TeppHTopHH COBeTcKoro

0103a, aKBaTopHHM npHneraJOlllHx K HeH MopeH, CeBep-
HOMY .TIe oBHToMYH THXOMY OKeaHaM. Pa HonoKa HoH-
HbIe CHHMKH 06CTaHOBKH no CeBepHoMY MOPCKOMY nYTH
lJepelI,aJOTCH Henocpe CTBeHHOB wTa6 MOpCKHX onepa HH.

OCBeLLJ.eHHe oCTanbHoH 'laCTH MHpOBoro OKeaHa oCY-
lIJ.ecTBnHeTCH no BH e03anHcHMHoro30HanbHoH HH<t>opMa-
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UHH no nJIOllla.lI.H OKOJIO 1900X 2500 KM H pa.lI.HOJIoKauHOJ-j.
HOH HH4>opMaUHH no nJIOIUa.lI.H OKOJIO 470X2500 KM. Ope-
.lI.ycMoTpeH BapHaHT ynpollleHHoH nepe.lI.a4H C pa3pewe_
HHeM OKOJIO 2 KM Ha OTe4eCTBeHHbIe H HHocTpaHHbIe nYHKTbI
aBTOHOMHoro npHeMa HH4>opMaUHH.

AnnapaTypa I1C3 06ecne4HBaeT O.lI.HOBpeMeHHYIO ne-

pe.lI.a4Y .lI.aHHbIX B onTH4eCKOM H B CB4-.lI.Hana30Hax,
COBMeCTHaH 06pa60TKa KOTOpWX .lI.aeT HaH60JIee nOJIHYID
HH4>opMaUHIO 06 YCJIOBHHX nJIaBaHHH. OOJIoca 0630pa B
COBMellleHHOM Ka.lI.pe 3aHHMaeT OKOJIO 900 KM H pacnOJIara-
eTCH B.lI.OJIb TpaCCbI C JIeBOH CTOpOHbI .lI.BH)KeHHH I1C3.

AnnapaTypa c60pa HH4>opMaUHH OT oKeaHorpa4>H4e-
CKHX 6yeB npOH3BO.lI.HT BbI30B 6YH B 30He pa.lI.HOBH.lI.HMOCTH,
nepe.lI.a4Y co06111eHHH 061>eMOM .lI.0 2 K6HT no JIHHHH 6YH _
I1C3 - npHeMHaH CTaHUHH H onpe.lI.eJIeHHe MeCTa 6Y!l
C T04HOCTbIO 5X 5 KM.

OOJIY4aeMbIe OT I1C3 THna «KocMoc-1500» .lI.aHHble
HCnOJIb3YIOTCH CJIY)K6aMH rOCKOMrH.lI.pOMeTa CCCP H no

3aHBKaM 70 KpynHbIMH nOTpe6HTeJIHMH HaY4Horo H Hapo-
.lI.HOX03HHcTBeHHoro npo4>HJIH. Op6HTa I1C3 6JIH3Ka K

KBa3HcHHxpOHHOH C 3-CYT04HbIM UHKJIOM nOBTOpem!!J
Tpace (npH CMellleHHH BOCXO.lI.Hlllero Y3JIa B KOHue 44
BHTKa OKOJIO 1,2°), 4TO 06ecne4HBaeT nOJIHb1H 0630p
ApKTHKH H .lI.PYrHX paHoHoB MHpoBoro OKeaHa no nOCJIe-

.lI.OBaTeJIbHOH cepHH CHHMKOB. npH pa60Te no JIe.lI.OBbIM

nOJIHM Ha Bcenoro.lI.HbIX pa.lI.HOJIOKaUHOHHbIX H306pa)Ke-
HHHX Ha.lI.e)KHO BbI.lI.eJIHIOTCH rpaHHUbl MHOrOJIeTHHX JIb.lI.OB,

KpynHbIe KaHaJIbl H pa3BO.lI.bH B MHoroJIeTHHX JIb.lI.aX, Ma-

TepHKoBble H WeJIb4>0Bble JIb.lI.b1, O.lI.HOJIeTHHe JIb.lI.bl.
OpH pa60Te no OTKpblTbIM aKBaTopHHM MopeH H OKea-

HOB BbI.lI.eJIHIOTCH BeTpOBbIe nOJIH B6JIH3H 6eperoBoH 4ep-
TbI. BHxpeBbIe 06pa30BaHHH, nOBepXHOCTHbIe npOHBJIeHl-ISi
BHYTpeHHHX BOJIH, 4>poHTaJIbHbIe pa3.lI.eJIbI B B03.lI.YWHbIX }I

B0.lI.HbIX Maccax.

OpOBe.lI.eHHbIe 3a nOCJIe.lI.HHe .lI.Ba-TpH .lI.eCHTHJIeTHSI
HCCJIe.lI.OliaHHH MHpOBoro OKeaHa, B TOM 4HCJIe no .L/.aH-
HbIM OT I1C3, H3MeHHJIH CYllleCTBOBaBwee npe.lI.CTaBJIeHHe
o MaJIOH H3MeH4HBOCTH COCTOHHHH ero BO.lI. H 0 ero CTpyK
Type. BbIHCHHJIOCb. 4TO Ha 4>OHe Me.lI.JIeHHO pa3BHB8
IOIUHXCH BeKOBblX KJIHMaTH4eCKHX npoueCCOB B OKeaHe

npOTeKaIOT BHxpeBbIe npoueCCbI, npe.lI.CTaBJIHIOlllHe nepBO-
CTeneHHbIH HHTepec .lI.JIH HapO.lI.Horo X03HHCTBa H MOpenJl8-
BaHHH.
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B03HHKafl B paHOHaX <t>pOHTaJIbHbIX pa3.u.eJIOB pa3JIH4-
HblX no <t>H3H4eCKHM CBOHCTBaM BO.u.HbIX Macc, B 30Hax

MOIllHblX OKeaHH4eCKHX Te4eHHH, 3TH OKeaHCKHe BHXpH -

pHHrH
- OXBaTblBalOT paHOHbl .u.o HeCKOJIbKHX COTeH KH-

JIOMeTpOB, npOHHKalOT Ha COTHH H TblCfl4H MeTpOB B rJIY-

6HHY, nepeMelllalOTCfI Ha HeCKOJIbKO .u.eCflTKOB KHJIOMeTpOB
3a CYTKH H cnoc06Hbl CYllleCTBOBaTb HeCKOJIbKO JIeT. OHH
OKa3bIBalOT CYllleCTBeHHoe BJIHflHHe Ha <t>OpMHpOBaHHe
noro.u.bl , Ha BCIO cxeMY Te4eHHH H, KaK CJIe.u.CTBHe, Ha

3<t><t>eKTHBHOCTb MOpCKHX nepeB030K H 6e30naCHOCTb cy.u.o-
Bom.u.eHHfI, Ha pa3BHTHe opraHH4eCKOH mH3HH B OKeaHe H,

CJIe.u.OBaTeJIbHO, Ha pa3BHTHe MOpCKHX npOMbICJIOB.
HOBbie 3HaHHfI. HaKOnJIeHHble 06 OKeaHe, n03BOJIflIOT,

HanpHMep, pa3BeflTb MH<t>bl 0 3HaMeHHTOM oepMy.u.cKOM
TpeyrOJIbHHKe

- 3TOM «He3alllHTOM nyne 3eMJIH», r.u.e

flK06b1 no.u. BJIHflHHeM «He4HCTOH CHJIb1» HJIH KOCMH4eCKHX

npHllleJIblleB npOHcxo.u.flT TaHHCTBeHHble aBapHH cy.u.OB

H CaMOJIeTOB. PacnOJIOmeHHblH Mem.u.y napaJIJIeJIflMH

20
0
N H 30

0 N H MepH.u.HaHaMH 60
0
W H 70

0

W, 3TOT

TpeyrOJIbHHK onHpaeTcfI BeplllHHaMH Ha nOJIyocTPOB

<f>JIOPH.u.a, OCTpOB nY3pTO-PHKO H oepMy.u.cKHe oCTpoBa
(CM. pHC. 22). 3TOT paHoH B 30He .u.eHcTBHfI MOIllHoro

Te4emm fOJIb<t>CTpHM H 06pa3yeMbtX HM pHHroB, B 30He

pe3Koro rpaBHTallHoHHoro CHHmeHHfI ypOBHfI OKeaHa, Ha

nYTH TponH4ecKHx yparaHoB, C 60JIblllHM KOJIH4eCTBOM

no.u.Bo.u.HbIX onacHocTeH .u.OCTaT04HO CJIOmeH H onaceH .u.J1f1

nJIaBaHHfI 6e3 BMelllaTeJIbCTBa «He4HcToH CHJIb1» (TaK
me KaK H nOJIb3YlOIlleeCfI He MeHee .u.YPHOH CJIaBOH Mope
.LI.bflBOJIa, pacnOJIOmeHHOe K lOry OT 5InoHcKlix OCTpOBOB).
npH He6JIarOnpHflTHoM cOBoKynHoM BJIHflHHH npHpO.LI.HWX
<t>aKTopoB MomeT CJIOmHTbCfI cHTyallHfI Henpeo.u.OJIHMOrO
6e.u.cTBeHHoro B03.u.eHCTBHfI MOpCKOH H B03.u.YlllHOH CTHXHft
He TOJIbKO Ha cy.u.HO, y MopflKa MomeT CTaTb «6epMYTopHO
Ha cep.u.lle H 6epMy.u.HO Ha .u.Yllle» (B. C. BbICOllKHH).

Ha BceH orpoMHoH aKBaTopHH MHpoBoro OKeaHa B Ha-

CTOfllllee BpeMfI npoBo.u.flTCfI nOHCKH pa3JIH4HblX BH.u.OB

MHHepaJII)Horo CbIpbfl, roplO4Hx nOJIe3HblX HCKonaeMblX.

npe.u.CTaBJIeHHe 0 HanpaBJIeHHOCTH H paHoHax npOBe.LI.eHHfI
3THX pa60T MomHO nOJIY4HTb no pHC. 35. I1x BbmOJIHeHlie
06ecne4HBaeTCfI aBToMaTH3HpoBaHHblMH HaBHrallHOHHO-

reo<t>H3H4ecKHMH CHCTeMaMH. B pa60Te KOTOpblX lllHpOKO
HCnOJIb3YlOTCfI .u.aHHbte OT MeTeOpOJIOrH4eCKHX, HaBHra-

llHOHHWX H CBfl3HWX cnYTHHKoBWX CHCTeM.

9fi

KOCMI-14ECKI-1E METO,lJ,bl
B 1-13Y4EHI-11-1 1-1 nporHO-
31-1POBAHI-11-1 nOrO,lJ,bl

Tpy.u.HO Ha3BaTb OTpaCJIb Ha-

po.u.Horo X03f1HCTBa, Ha KOTOPYIO He OKa3bIBaJIO 6bl BJIH-

HHlie COCTOflHHe noro.u.bl H .u.JIfI KOTOpOH CBoeBpeMeHHoe

.LI.OCTOBepHoe npe.u.CKa3aHHe noro.u.bl-6bIJIO 6bl HeCYllleCTBeH-
HWM. MOpenJIaBaHHe. Hapfl.u.y C B03.u.yxOnJIaBaHHeM, flB-

JIfleTCfI HaH60JIee 3aBHCHMOH OT noro.u.b1 06JIaCTblO .u.efl-

TeJIbHOCTH 4eJIOBeKa. HeCJIY4aHHO nepBafl cJIym6a
npe.u.CKa3aHHfI noro.u.bl 6b1JIa C03.u.aHa 60JIee CTa JIeT Ha3a.u.

nOCJIe KaTaCTpo<t>bl aHrJIO-<t>paHllY3CKoro <t>JIOTa, ocam.u.aB-

wero CeBaCTOnOJIb H pa36HBlllerocfI 0 CKaJIbl BCJIe.u.CTBHe

6YPH y OaJIaKJIaBbl.
COCTOflHHe noro.u.w H ee nOCJIe.u.YIOIllHe H3MeHeHHfI 3a-

BHCflT OT <t>OpMHpOBaHHfI, pa3BHTHfI H .u.BHmeHHfI B aTMO-

c<t>epe B03MYlllalOIllHX ee BOJIH H BHxpeH, OXBaTblBalOlllHX

TeppHTopHH .u.o HeCKOJIbKHX TblCfl4 KHJIOMeTpOB H ycneBa-

IOIllHX nepeMeCTHTbCfI 3a CYTKH Ha paCCTOflHHe B HeCKOJIb-

KO COTeH H .u.ame TblCfl4 KHJIOMeTpOB. .LI.JIfI BbIflBJIeHHfI

TaKHX npOlleCCOB B aTMoc epeH nporH03HpOBaHHfI HX

pa3BHTHfI C03.u.aHa ceTb H3 HeCKOJIbKHX .u.eCflTKOB TWCfl4

H33eMHbiX CTaHllHH, Ha6JIIO.u.alOlUHX 3a noro.u.OH H nepe.u.a-
IOIllHX HH<t>OpMallHIO 0 HeH B e.u.HHble CpOKH .u.JIfI rH.u.pOMe-

TeOpOJIOrH4eCKHX lleHTpOB pa3JIH4HblX rocy.u.apCTB. B paM-
Kax BceMHpHOH MeTeOpOJIOrH4eCKOH opraHH3allHH, 061>e-

.LI.HHfllOllleH 60JIee 150 rocy.u.apCTB, .u.eHCTByeT BceMHpHafl
cJIY>K6a no ro.u.b1 , 061>e.u.HHfllOl11afl .u.aHHble rocy.u.apCTBeH-
HblX MeTeOCJIym6 B e.u.HHYIO cHcTeMY. B COCTaBe rJIO-

6aJIbHOH CHCTeMbl Ha6JIIO.u.eHHH 3a noro.u.oH <t>YHKllHOHH-
pyeT KOCMH4eCKafl no.u.CHCTeMa, 06pa30BaHHafl HH3KO-

Op6HTHblMH cnYTHHKaMH THna «MeTeop» (pHC. 36) Ha

OKOJIOnOJIflpHbtX op6HTax (CM. Ta6JI. 5 H n -I) H reo-

CTallHoHapHblMH cnYTHHKaMH (pHC. 37).
nepBble MeTeOpOJIOrH4eCKHe Ha6JIIO.u.eHHfI H3 KOCMoca

6blJIH BbmOJIHeHbl C TpeTbero COBeTCKoro I1C3, 3anYllleH-
Horo 15 Mafl 1958 r.

B nocJIe.u.YIOU(He ro.u.bl npoBo.u.HJIHCb 3KcnepHMeHTaJIb-
Hble 3anycKH I1C3 THna «Koc>1oc» C oTpa60TKoH 3JIeMeHTOB

annapaTypb1 .u.JIfI rH.u.poMeTeOpOJIOrH4eCKHx Ha6JIIO.u.eHHH.
OepBblM cnellHa.r.H3HpoBaHHblM rH.u.poMeTeOpOJIOrH4eCKHM
HC3 (fM I1C3) 6blJI «KocMoc-122.», 3anYllleHHb1H

, A CKy6KO, 6. r. MOPl\9HHOB 97
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PHC. 36. MeTeopoJlorH'IecKHH HC-

KyccTBeHH iicnYTHHK 3eMJlH «Me-
Teop-2», 3anyweHH ii B 1975 r.

25 HIOHH 1966 r. Ha KpyrOBYIO Op6HTY C 3J1eMeHTaMH

i=65°, Tn=97 MHH, h
n=625 KM; OH BbInOJlHHJI Ha6J1IO.LJ.e-

HHH 06J1a4HOCTH, CHe)/{HOrO nOKpOBa H Jle.LJ.HHbIX nOJldi.,

pa.LJ.HaLl,HH 3eMJlH.
B Q:>eBpaJle - anpeJle 1967 r. B CCCP Ha4aJla Q:>YHK-

Ll,HOHHpOBaTb MeTeOpOJlOrH4eCKaH KOCMH4eCKaH CHCTeMa

(MKC) «MeTeop». B COCTaB 3TOH CHCTeMbl BOIllJlH I1C3

«KocMoc-144» H «KocMoc-156», a C OKTH6pH 1967 r.-

H «KocMot'-184»; 3TH I1C3 6blJ1H 3anyrueHbl Ha Op6HTbl
C 3J1eMeHTaMH i=81,2°, Tn=97 MHH, h

n=630 KM, BOCXO-

.LJ.HruHe Y3J1bl KOTOpbtX 6blJlH pa3HeceHbl no 3KBaTopy
B Ll,eJlHX HaHJlY41llero OXBaTa 3eMHoH nOBepxHocTH. O.LJ.HH
H TOT )/(e paHOH 3eMJlH oCMaTpHBaJlCH 2 pa3a B CYTKH.
KpoMe I1C3 B COCTaB CHCTeMbt BXO.LJ.HT nYHKTbI npHeMa,

06pa60TKH H pacnpoCTpaHeHHH MeTeoHHQ:>opMaLl,HH,
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PHC. 37. MeTeopOJlorH4ecKHe KO-

CMH'IeCKHe CHCTeMbI H YlC3 MeTe-

OpOJlOrH'IeCKOrO IIpeLlHa3Ha'leHHH

TO'lKH CTOHHHH cTauHoHapHbIx

fM YlC3

CJly)/{6bl KOHTpOJlH 60pTOBblX CHCTeM I1C3 H ynpaBJleHHH

I1MH. no npHMblM KaHaJlaM CBH3H BCH HHQ:>opMaLl,HH ne-

pe.LJ.aeTCH B rH.LJ.pOMeTeOLl,eHTp CCCP, ee aBTOMaTH3HpO-

BaHHaH 06pa60TKa 3aHHMaeT OKOJlO 1,54. B nocJle YlOlll.e 
CHCTeMa nOnOJlHHJlaCb I1C3 THna «MeTeop-2» ( =82,50'
Tn= 104 MHH, h

n
=950 KM) H THna «MeTeop-3» (t=82,5 ,

Tn= 110 MHH, h
n
= 1250 KM).

MeTeOpOJlOrH4eCKaH CHCTeMa, OCHOBaHHaH Ha I1C3

","OAA (i= 102°, Tn- 115 MHH, hn 900-7-1460 KM)

<PYHKLI,HOHHpyeT B CIliA. MeTeOpOJlOrH4eCKHe cnYTHHKH

3anyrueHbl TaK)/{e B 11 H.LJ.H H, 51noHHH, <1>paHuHH H .LJ.pyrHX

CTpaHax.
BXO.LJ.HruHe B MKC cnYTHHKH OCHarueHbl TeJleBH3HOH-

HOH annapaTYPoH C pa3pelllalOIlI.eH cnoc06HOCTbIO OKOJlO

1,5 -3 KM; HHQ:>paKpacHblMH pa.LJ.HOMeTpaMH c pa3pelllalO:
u eH cnoc06HOCTbIO OKOJlO 7-20

u

KM; MHKPOB?JlHOBOH
H pa.LJ.HOJlOKaLl,HOHHOH annapaTypoH, annapaTypoH CBH3H.

C4HTaeTcH, 4TO 3a'0.LJ.HH nepHO.LJ. 06parueHHH rM I1C3

C0061l1.alOT HHQ:>opMauHIO, npeBbIlllalOlll.YIO no 06'beMY pa-

60TY 10000 Ha3eMHbIX MeTeOCTaHLI,HH ,3a CYTKH, a .LJ.JlH
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nOJlY4eHliH COOTBeTCTBYlOllI.eH HHQ:>0PMaW1H no MOpCKHM
TeaTpaM nOTpe60BaJlaCb 6bl pa60Ta 20000 CY.lI.OB noroJ],Ll.

OnTHMaJlbHblH COCTaB KocMH4ecKoH CHCTeMbl Ha6J1IOJ],e-
HHH 3a noronoH MO)KHO npe.ll.cTaBHTb CocToHllleH H3 Tpex

HPYCOB:

HH3KOOp6HTHble KOCMH4eCKHe CTaHlJ,HH, 06CJlY)KHBae-
MbIe KOCMOHaBTaMH. BbInOJlHHIOT BH3yaJlbHbIe Ha6J1IO.lI.e-
HHH 3a pa3BHTHeM onaCHblX MeTeOpOJlOrH4eCKHx npo-
ueCCOB (BblcoTa nOJleTa hn 200 300KM, nepHO.ll. 06paw.e-
HHH OKOJlO 90 MHH, pa.ll.HYC 30Hbl 0630pa OKOJlO 1600 KM)
B TponH4ecKHx H YMepeHHblx wHpoTax;

HH3KOOp6HTHbie rM I1C3 Ha OKOJlOnOJlHpHblX op6H-
Tax. ABTOMaTH4eCKH OCBelll.alOT B YCTaHOBJleHHble CTaH-

.lI.a pTHble CpOKH Ha6J1lOneHHH MeTeO.ll.aHHble .lI.JlH 4HCJleH-
HblX MeTO.ll.OB nporH03HpOBaHHH nOrO.ll.bl no perHOHaM

H 06ecne4HBalOT Ha6J1IO.lI.eHHH 3a MeJlKOMaCWTa6HblMH
H Cpe.ll.HeMaCWTa6HblMH npOLl,eCCaMH B aTMOCQ:>epe. I1MelOT
30HY 0630pa pa.ll.HYCOM OKOJlO 3200 - 3900 KM;

CTaUHoHapHble rM I1C3 Ha 3KBaTOpHaJlbHOH op6HTe,
pa3MetlleHHble no Me)KnYHap0.ll.HoMY COrJlaWeHHIO B .lI.OJlro-

Tax, 06ecne4HBalOllI.HX OXBaT Bcero TponH4eCKoro nOHca -

«KYXHI4 nOrO.ll.bl» nJlaHeTbl (CM. pHC. 37). npH pa.ll.Hyce 30-

HbI 0630pa OKOJlO 9000 KM 06ecne4HBalOT HenpepblBHble
Ha6J1IO.lI.eHHH 3a 06weH UHPKYJlHUHeH aTMocQ:>epbI, OCY-
weCTBJlHIOT c60p H peTpaHCJlHLI,HIO MeTeO.ll.aHHblX OT .lI.Pymx
CHCTeM B ueHTpbl 06pa60TKH H Ha CY.lI.a.

B CY.lI.OBb1X YCJlOBHHX m.ll.pOMeTeOpOJlOrH4eCKaH HH-

Q:>opMaLl,HH MO)KeT 6bITb nOJlY4eHa, HanpHMep, B Q:>opMe
Q:>aKcHMHJlbHOH KapTbl nOrO.ll.bl (pHC. 38) HJlH )Ke MO)KeT

HenOCpe.ll.CTBeHHo OCBewaTbCH Ha 3KpaHe MeTeOpOJlOm-
4eCKoro MOHHTopa (pHC. 39). npHeM HHQ:>opMaLl,HH OT

BceMHpHoH MeTeOpOJlOm4eCKoH opraHH3aUHH C nOMOWblO

annapaTypb1 Q:>HPMbI «TaHo» TF-733 oCYllI.eCTBJlHeTCH
aBTOMaTH4eCKH B nHana30Hax 4aCTOT 3-24 Mru H

80--160 KrLl,. npHeM HHQ:>opMaLl,HH B peaJlbHOM MacwTa6e

BpeMeHH annapaTypoH NESDUS-70A .lI.aeT CBeneHIfH u6

06J1a4HOCTH, TeMnepaType BO.ll.bl, Te4eHHHX. C nOMOWblO
:nOH annapaTypbl MO)KHO OCYWeCTBJlHTb nOHCK paHoHoB,
60raTbix pbI60H. Bbl60p OnTHMaJlbHoro nYTH, YKJlOHeHHe OT

T3HQ:>YHOB H Ll,HKJlOHOB. Ha .lI.HCnJlee BocnpoH3BonHTcfI
KOOp.ll.HHaTHaH ceTKa H HHnHuHpYeTCH MeCTO CY.lI.Ha.

npHMepoM rJl06aJlbHOH oueHKH 06J1a4HOCTH MO)K{. r

CJlY)KHTb KapTHHa ee pacnpe.ll.eJleHIfH, nOKa3aHHaH Hd

100

ft.el}it}

PHC. 38. MHOroBOJlHOBbIH TepMo-

npHeMHHK (jJaKcHMHJlbHbIX KapT

noroLlbI THlIa TF-733 (jJHpMbI

«Taiio» (51noHHH)
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PHC 39. AlInapaTypa !\JlH npHe
Ma cnYTHHKoBOii HH(jJopMaUH ;\IESDI S-70A (jJHPMbI NEC (51110-
HIIH)

pHC. I. !lame B TaKOM 0606weHHOM BHD.e OHa npeD.Y-
npemD.aeT, B 4aCTHOCTH, 0 HaJlH4HH KOHBeKTHBHblX
06J1aKOB H conYTCTBYIOWHX HM WKBaJlOB B «peBYWHX CO-
POKOBbIX» IOmHbtX wHpoTax.
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flOJlHOlleHHblH Y4eT rHD.pOMeTeOpOJlOrH4eCKOH 06CTa-
HOBKH no MapwpYTY nJlaBaHHH B03MomeH npH lleHTpaJlH-
30BaHHOM PYKOBOD.cTBe Bbt60pOM OnTHMaJlbHOrO nYTH
CYD.Ha no peKOMeHD.allHHM rHD.pOMeTeOlleHTpa CCCP.

KaK B D.aBHHe BpeMeHa, KOrD.a «Ha D.epeBHHHbIX KO-

pa6J1HX nJlaBaJlH meJle3HbIe JlIOD.H», TaK H B Hawe BpeMH
CYD.HO JlI060ro KJlaCCa MomeT nOTeprreTb aBapHIO noD.
B03D.eHCTBHeM yparaHHoro BeTpa Ii BOJlHeHHH, 06J1eD.eHe-
HHH, BCJleD.CTBHe nOTepH opHeHTallHH B rrJloxylO BHD.H-
MOCTb. flpH JlI06b1X YCJlOBHHX HaD.O 3a60THTbCH 06 3KOHO-
MH4ecKoH 3Q:>Q:>eKTHBHoCTH nJlaBaHHH, a OHa npemD.e Bce-
ro CBH3aHa C 3KOHOMHeH XOD.OBOrO BpeMeHH. flOTepH
XOD.OBOrO BpeMeHH D.JlH COBpeMeHHblX CYD.OB rrpOHCxOD.HT
rJlaBHbIM 06pa30M rroD. BJlHHHHeM BOJlHeHHH H HeBepHO
Y4HTbIBaeMoro Te4eHHH. flpH OKeaHCKOM rrJlaBaHHH He06xo-

1]:IIMO Y4HTbIBaTb nepeMewalOWHeCH llHKJlOHbl H aHTHllH-
KJlOHbl. 3aD.a4eH 6eperOBOH rpyrrrrbl 06CJlymHBaHHH CY-
1]:OB peKOMeHD.OBaHHbIMH KypcaMH HBJlHeTCH rrOMOWb Ka-

nHTaHY CYD.Ha B Bb160pe HaH60Jlee 6J1arOrrpHHTHoro rrYTH
B C03D.aBweHCH BO ApeMH peHca CHTyallHH. flOJlY4aeMaH
OT rM HC3 HHQ:>opMallHH HBJlHeTCH HaH60Jlee orrepa-
THBHOH, Ha ee OCHOBe BbIpa6aTbIBalOT rrporH03 rrJlaBaHHH

Ha D.Ba-TpH D.HH BrrepeD.. OrrblT rrOKa3blBaeT, 4TO cYD.a, rrJla-

BalOWHe rro peKOMeHD.OBaHHbIM rrYTHM. BbIIlOJlHHIOT rrJlaHO-

BbIH rpaQ:>HK D.BHmeHHH HJlH me orrepemalOT ero B 96 %
peHcoB, D.OCTHraH 3KOHOMHH 5-10 % XOD.OBOrO BpeMeHH H

cywecTBeHHoro MaTepHaJlbHOrO 3Q:>Q:>eKTa.
 bpe4eHHe«KTO Ha Mope He 6bIBaJl, TOT H ropH He BH-

D.aJl» OTHOCHTCH rrpemD.e Bcero K TeM, KTO He n06blBaJl
B TporrH4eCKOM llHKJlOHe. He BCerD.a, K 6eD.e MOpHKOB, eD.H-
H060pCTBO C TponH4ecKHM llHKJlOHOM 3aKaH4HBaeTCH B

nOJIb3Y 4eJlOBeKa. no MemD.YHapOD.HOH CTaTHCTHKe TpO-
nH4eCKHe llHKJlOHbl COCTaBJlHIOT 20% emerOD.HO rrpoHcxo-
1J.HWHX CTHXHHHblX 6eD.CTBHH, HMeHHO OHH rrpHHoCHT HaH-

60JlbWee KOJlH4eCTBO 4eJlOBe4eCKHX mepTB.

TponH4ecKHe llHKJlOHbl 3apOmD.alOTcH B mapKHx paH-
OHax MopeH TporrH4ecKoro rrOHca. B 3aBHCHMOCTH OT paH-
OHa HX Ha3bIBalOT TaHQ:>YHaMH (OT KHT. Tau QJbLH - 60Jlb-
WOH BeTep), yparaHaMH (OT MeCTHoro KapH6cKoro ypa-
KQIi), llHKJlOHaMH - B HHD.HHCKOM OKeaHe, BHJlH-BHJlH _

B ABCTpaJlHH. YparaHaM, 06HapymeHHbiM MeTeOCJlym6a-
MH, 06b14HO rrpHcBaHBalOT meHCKHe HMeHa, HarrpHMep,
.l\aMHJlJla», «neTCH», «3J1J1a» H D.p.
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PHC. 40. CxeMa pa3BHTHH TponH-
'IeCKOrO UHKJlOHa

COJlHUe, CTOHll1.ee B Bbl111HHe TpOnHtIeCKOrO He6a,
pa30rpeBaeT BO yOKeaHa H nepe aeTeH OrpOMHOe KO-

JlHtIeCTBO 3HeprHH, a B OT eJlbHbIX MeCTax - neperpe-
BaeT ee. ATMoc<pepHoe  aBJIeHHeHa neperpeTOH 06J1aCTblO
CTaHOBHTCH 3aMeTHO HH)Ke OKpY)KalOWero H B pe3YJlbTa-
Te C03naeTCH 3<p<peKT « bIMOBOHTPy6bl»: OKPY)KaIOWHe
MaCCbl B03 yxaCTeKalOTCH K neperpeTOH 06J1aCTH, r e.
B CBOIO OtIepe b,HarpeBalOTCH H BMeCTe C BonHHblMH na-

paMfi YCTpeMJlHIOTCH B BepXHHe CJlOH aTMoc<pepbJ Ha Bbl-

COTY  o15 KM; 3 eCbBCJle CTBHeOXJla)K eHHHpa3BHBa-
eTCH npOI.reCC KOH eHCaLl,HH, nOHBJlHIOTCH MOWHble 6eJlble
06J1atIHble MaCCHBbl C TeMHblMH OCHOBaHHHMH - KYtIeBO-
 O)K eBble06J1aKa (Cb - OT JlaT. Cumulonimbus) B03HH-

KalOT rpo3bl H JlHBHeBble oca KH,lllKBaJlbl. 3TOT npouecc
CXeMaTHtIeCKH nOKa3aH Ha pHC. 40.

B pe3YJlbTaTe BpaweHHH 3eMJlH  BH)KYll1.HecHK ueHTpy
UHKJlOHa B03 YlllHble MaCCbl npHo6peTalOT Bpam,eHHe
104
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PIIC 41. KocMH4eCKiJH (jJoTOrpa-
(jJHH TponH4e(,Koro UIiKJlOHa

npOTHB tIaCOBOH CTpeJlKH B CeBepHblX lllHpOTaX H no tIa-

COBOH CTpeJlKe
- B IO)KHbIX lllHpOTax; COOTBeTCTBYlOllI.ee

.lJ,BH)KeHHe 06J1atIHblX Macc npH aeT HM cnHpaJleo6pa3-
HylO <POPMY, XOpOlllO 3aMeTHYIO npH Ha6J1IO eHHHXH3 KOC-

MOca (pHC. 41). Ha nepH<pepHH BHnHbl nepHcTble 06J1aKa -

npe BecTHHKHLl,HKJlOHa (Ci - OT JlaT. Cirrus).
TpOnHtIeCKHH UHKJlOH npe CTaBJlHeTC060H JlOKaJlbHYIO

06J1aCTb  HaMeTpOM300-500 KM (HHorna no 1000 KM)
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C pe3KO nOHH)KaIOWHMCH aTMOCcpepHblM naBJleHHeM
B Ll,eHTpe ero naBJleHHe, KaK npaBHJlO, MeHee 970 rna'
a 6apHtIeCKHH rpanHeHT nOCTHraeT 40 rna Ha 100 KM. no 
rona 3neCb xapaKTepH3yeTcH yparaHHbIMH BeTpaMH co

CKOpOCTblO 60Jlee 30-60 M/C H C HCKJllOtIHTeJlbHO CHJlbHbIM
BOJlHeHHeM (BbIcoTa BOJIH no 15 M H 60Jlee), JlHBHHMH
H rp03aMH, MaJlOH BHnHMOCTblO. B ueHTpe Ll,HKJlOHa, Ha3bI-
BaeMOM «rJla30M 6ypH» H HMelOweM nHaMeTp 20-40 KM

BeTep CTHxaeT, HO npoHCXOnHT onacHeHwee 6ecnopHnOtI'
Hoe BOJlHeHHe - TOJltIeH BOJIH

3aponHBWHHCH TpOnHtIeCKHH UHKJlOH nepeMeUlaeTCH
C BOCTOKa Ha 3anan H ynaJlHeTCH OT 3KBaTopa B YMepeH-
HbIe WHpOTbI B HanpaBJleHHH Ha ceBep H ceBepO-BOCTOK
HJlH Ha lOr H IOrO-BOCTOK COOTBeTCTBeHHO B ceBepHOM
H IO)KHOM nOJlywapHHx 3eMJlH. CKOpOCTb :::iToro nepeMeUle
HIiH BHatIaJle paBHa 5 - 10 Y3 (10 - 20 KM/tI), a B WH-

pOTax 60Jlee 20° OHa B03paCTaeT no 20-27 Y3 (40-
50 KM/tI).

KanHTaH cynHa 06H3aH npHHHTb Mepbl nJlH YKJlOHeHHH
OT BCTpetIH C TpOnHtIeCKHM UHKJlOHOM HJlH nJlH H36e)KaHHH

BCTpetIH C ero HaH60Jlee onaCHOH UeHTpaJlbHOH tIaCTblO

H BbIHTH B HaHMeHee onacHYIO ,zeBYIO nOJloBHHY UHKJlOHa
(no xqny ero nBH)KeHHH) - B ceBepHoM nOJlywapHH,
HJlH npaBYIO

- B IO)KHOM nOJlywapHH. OH MO)KeT peWIITb
::ny )KH3HeHHO Ba)KHYIO 3anatIy TOJlbKO npH CBoeBpeMeH-
HO nOJlYtIeHHOH HHcpopMaUHH 0 KOOpnHHaTax ueHTpa UHK-
JlOHa, HanpaBJleHHH H CKOpOCTH ero nBH)KeHHH. Hanpa-
BJleHHe H CKOpOCTb nBH)KeHHH UHKJlOHa H3MeHtIHBbl, no-

3TOMY TaKaH HHcpopMaLl,HH nOJl)KHa 6b1Tb nOCTaTOtIHO
tIaCTOH.

OnepaTHBHoe 06HapY)KeHHe TpOnHtIeCKHX UHKJlOHOB
B03MO)KHO npH Ha6J1lOneHHHx C BblCOKHX Op6HT (CM. pHC.
37). Pa3MeweHHbIe Ha cTaUHoHapHoH op6HTe fM HC3
n03BOJlHIOT nOJlytIHTb BHnHMoe HJlH HHcppaKpacHoe
H306pa)KeHHe BblCOKoro KatIeCTBa nOnCTHJlalOweH nOBepx
HOCTH 3eMJlH Ha ynaJleHHH 60 - 70° OT 3KBaTopa
(6,5 - 7,5 "rbIC. KM) C HHTepBaJlOM BpeMeHH OKOJlO 30 MHH

H npH 3CP4>eKTHBHoM pa3peweHHH CHHMKOB OKOJlO 10 KM
nOKa3aHHoe Ha pHC. 37 pa3MeweHHe fM HC3 06ecnetI -
BaeT nOJlytI HHeHH4>opMaUHH npaKTHtIeCKH BO Bcex cynu-
XOnHblX paHoHax npH HenocpencTBeHHoH ee nepenatIe
nOTpe6HTeJlHM. TaK, HanpHMep, B 30He BHnHMOCTH HC3
«foec», HMelOwero nOJlroTY A=75° W, pacnOJlO)KeHa
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yparaHOonaCHaH 30Ha KapH6cKoro MOpH H BOCTOtIHOrO

n06epe)KbH CIliA.

OCHOBHblM npH60poM HC3 «foec» HBJlHeTCH panHo-

MeTp, HMelOWHH OnHH KaHaJl BHnHMoro nHana30Ha H 12

KaHaJlOB HH4>paKpacHoro nHana30Ha H3J1ytIeHHH, tITO n03-

BOJlHeT nOJlYtIaTb naHHble 0 BepTHKaJlbHOM npo4>HJle aTMO-

ccpepbl
- ee TeMnepaType H BJla)KHOCTH Ha pa3HbIx BbICO-

TaX, xapaKTepH3YlOIllHX 06J1atIHbIe CHCTeMbl. npH 06Hapy-
*eHHH ytIaCTKOB C npH3HaKaMH nOHBJleHHH TpOnHtIeCKHX

UHK,10HOB Ha6J1lOneHHe 3a HHMH YCHJlHBaeTcH.

fM HC3 «MeTeOCaT» 3anyweH EBponeHCKHM KOCMH-

LJeCKHM areHTCTBOM (EKA) npH YtIaCTHH pHna 3ananHO-

eBponeHCKHX cTpaH B TOtIKY CTOHHHH Ha fpHHBHtICKOM
MepHnHaHe (<p=oo; A=OO). Ero OCHOBHbIM npH60pOM HB-

JlHeTCH 3-KaHaJlbHbIH panHOMeTp, nalOWHH H306pa)KeHHH
06J1atIHOCTH H nOnCTHJlalOllleH nOBepxHocTH 3eMJlH Ka)Knble

25 MHH B BHnHMoH HJlH HH4>paKpacHoH 06J1atIHOCTH

cneKTpa.
fM HC3 «XHMaBapH» BblBeneH 51noHHeH B TOtIKY

CTOHHHH A= 140° E. OH nepenaeT CHHMKH 06J1atIHOrO

nOKpoBa Ka)KnbIe 30 MHH, a TaK)Ke npoH3BOnHT p TpaHCJlH-
UI-IIO nepenatI MeTeoHH4>opMaUHH OT cynoB H CaMOJleTOB

B ueHTp c60pa MeTeOnaHHbIX. Pa3peweHHe CHHMKOB B BH-

D,HMOM nHana30
Lle COCTaBJlHeT 1,2 KM, a B HH4>paKpacHoM

D,Hana30He - 5  M.

Ha nOCJlenHHX MOneJlHX CTaLl,HOHapHblX fM HC3 npe-

D,yr:v!oTpeHa annapaTypa KOCMHtIeCKOii CHCTeMbt nOHCKa
Ii cnaceHHH aBapHHHblX cynOB H CaMOJleTOB (CM. rJl. 7).
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5.

CnYTHI-1KOBblE

CI-1CTEMbl CB5I31-1

1-1 TEJlEBI-1,l1,EHI-151

raCY,lJ,APCTBEHHbIE
01CTEMbi CB5I3111
III TE EBIII,lJ,EHIII5I CCCP

C03.l1.aHHe crrYTHHKOBblX CH-

CTeM CBH3H HBHJlOCb rrepBblM KpyrrHblM Hap0.ll.HOX03HikT-
BeHHblM BKJJa.ll.OM C03.l1.aTeJleH I1C3. nepBb1H CBH3HOH IIC-

KYCCTBeHHb1H crrYTHHK 3eMJlH (CB HC3) «MOJlHHH-l»

6blJ1 C03.l1.aH HerrOCpe.ll.CTBeHHO rro.ll. PYKOBO.ll.CTBOM
C. n. KOpOJleBa H 3arryrueH 23 arrpeJlH 1965 r. (CM. Ta6J1.
5 H n-I). B 1967 r. Ha OCHOBe ::Horo CB HC3 6blJ1a C03.l1.a-
Ha rrepBaH B MHpe cnYTHHKoBaH CHCTeMa TeJleBH3HOH-

Horo BeruaHHH «Op6HTa». B 1971 r. Ha Op6HTbl C 6J1H3KHMH

3J1el\{eHTaMH CTaJlH BbIBOJI.HTb cnYTHHKH-peTpaHCJlHTOpbI
THnOB «MOJlHHH-2» (pHC. 42) H C t 974 r.- «MOJlHHH-3»
B HacToHruee BpeMH .lI.eHcTByeT OKOJlO 100 Ha3eMHbiX npH-
eMHblX CTaHLI,HH CHCTeMbl «Op6HTa».

C 1975 r. Ha reocTaUHoHapHYIO Op6fITY BbIBODJIT

CB HC3 «Pa.ll.yra» C MHorOCTBOJlbHOH peTpaHCJlHUIIOH-
HOH arrrrapaTYPoH .lI.J1H TeJle OHHOHCBH3H H TeJleBH3HOH-

Horo BeruaHHH. B 1976 r. C03.l1.aHa MaCCOBaH TeJleBH3HOH-

HaH ceTb «3KpaH», 06CJlY>KHBaIOtlJ,aH paHoHbl KpaHHero

CeBepa. B 1980 r. HatIaJla .lI.eHCTBOBaTb TeJleBH3HOH-

HaH CHCTeMa «MocKBa», OCHOBaHHaH Ha pa60Te C CB I1C3

«rOpH30HT» (pHC. 43). 3Ta CHCTeMa YJlYtIWHJla TaK)!{e

TeJle oHHYIO CBH3b C OT.lI.aJleHHblMH paHoHaMH CTpaHbI.
TeJleBH.lI.eHHe CCCP rrpHHHMaeTcH Terrepb He TOJlbKO H8

TeppHToJ>HH CTpaHbl, HO H COBeTCKHMH YtIpe>KD.eHHHMH
rrpaKTHtIeCKH BO Bcex 3arra.ll.HOeBpOrreHCKHX, ceBepoa pI-l-
KaHCKHX H rrpHrpaHHtIHWX a3HaTCKHX CTpaHax.

CTaLl,HOHapHble CB HC3, pa3Meruei-tHble C 1984 r.

B TOtIKaX CTOHHHH, rrOKa3aHHbtX Ha pHC. 44, rr03BOJlHJ1H

opraHH30BaTb BetlJ,aHHe rro rrHTH BpeMeHHblM 30HaM (pa3:
HHLI,a MeCTHoro BpeMeHH B HaCeJleHHbIX nYHKTax Ka)!{J].oll
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PHC. 42. CnYTHIIK CBH31! «Mo, -

HHH-2»

10HbI He rrpeBblwaeT I tI). BeruaHHe HatIHHaeTCH B 30He

A (rrporpaMMa Op6HTa-I), tIepe3 .lI.Ba tIaca - B 30He E

(nporpaMMa Op6HTa-2) H TaK .lI.aJlee. B 30He M Herro-

cpeD.CTBeHHO rrepeD.aeTCH nepBaH 06ruecolO3HaH rrporpaM-
Ma. BTopaH rrporpaMMa rrepe.ll.aeTcH TaKHM >Ke rrOpH.lI.KOM
(5J1oK-I H T. .lI..). B HaCToHruee BpeMH rrepBYIO rrporpaM-

My LJ.eHTpaJlbHOrO TeJleBH.lI.eHHH CMOTpHT 93 % HaCeJleHHH

CTp,aHl>l .lI.Be rrporpaMMbI - 80 %, TPH
- 28 %.

C 12 HIOJlH 1972 r. Ha 6a3e I1C3 «rOpH30HT»  YHKLI,H-
OHHpyeT Me>K.lI.YHapO.ll.HaH CHCTeMa CBH3H I1HTEPCnYT-
HI1K. 30Ha D.eHCTBHH KOTOpOH rrOKa3aHa Ha pHC. 45.
3Ta CHCTeMa 06eCrretIHBaeT TeJle oHHYIO, TeJlerpa HYIO,

 pOTOTeJlerpaqJHYIO H TeJleKo.ll.OBYIO CBH3b, 06MeH pa.ll.HO-
w.aTeJlbHb1MH H TeJleBH3HOHHblMH rrporpaMMaMH; OHa

06CJlY>KHBaeT t I COUHaJlHCTHtIeCKHX CTpaH H pH.lI. .lI.PYrHX.
no COBpeMeHHOH OLl,eHKe MHpOBaH rroTpe6HOCTb B crrYT-

HI-iKOBOH CBH3H e>Kero.ll.HO YBeJlHtIHBaeTCH Ha 20% rr03TO-
M\ u

e TA"
0'

,
C{',\!eHCTBOB nC3 COBepweHCTBveTCH H nOrrOJlHH-

'C5l.
.

,
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PHe. 44. Pa3MeweHHe CB HC3

B TO'lKaX CTOHHHH Ha cTaUHOHa 
Hoii Op61!Te H 30HbI TeJleBH3HOl1"
HOro BewaHHH B CCCP
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CnYTHIIIKOBASI CBSl3b

HA MOPE

DblCTpaH H HaD.e)KHaH CBH3b Ha

Mope )KH3HeHHO He06xOD.HMa D.JlH ynpaBJleHHH D.BH)KeHHeM

CYD.OB H HX npOH3BOD.CTBeHHOH D.eHTeJlbHOCTblO, 06ecne4e-

HHH 6e30naCHOCTH MOpenJlaBaHHH H B CJlY4ae He06xoD.H-

MOCTH cnaCaTeJlbHblX pa60T. HallHOHaJlbHaH MopCKaH

cnYTHHKOBaH CHCTeMa CBH3H CCCP (MCCC) «BOJlHa»

npeD.YCMaTpHBaeT HCnOJlb30BaHHe KaHaJlOB 4eTbtpex

CB I1C3 «rOpH30HT», BblBeD.eHHblX B T04KH CTOHHHH

53° E, 90° E, 140° E H 14° W.

B HaCTOHwee BpeMH CYD.OBb1MH cTanllHHMn cnYTHHKo-

BOH CBH3H ocnaweHO OKOJlO 5000 CYD.OB MHpoBoro TOpro-

Boro q>JlOTa. nOCpeD.CTBOM Tpex CB I1C3, BbIBeD.ennblX

B T04KH CTOHHHH (pHC. 46), oCYllI.eCTBJlHIOT TeJleq>oHHYtO
H TeJlerpaq>HYIO CBH3b, TeJleTaHnHble H q>aKcHMHJlbHble

nepeD.a4H; Ha4aTbl onblTbl no nepeD.a4e Ha CYD.a llBeTnblX

TeJleBH3HOHHblX nporpaMM. ::ha MCCC npH Y4acTHH 48

rocYD.apCTB q>YHKllHoHHpyeT C 1982 r. noD. na3Ba HHeM

I1HMAPCAT. CCCP HBJlHeTCH OD.HHM H3 OCHOBOnOJlO)KHH-

KOB 3TOH CHCTeMbl, na HaweH TeppHTopHH pacnOJlO)KeHbI

D.Ba I).enTpa Me)KD.YHap0D.HOli cnYTHHKoBOH CBH3H:

UMCG-l B OD.ecce, 06ecne4HBalOwHH KOopD.HHallHIO Jl,e-

HTeJlbHOCTH CHCTeMbl B ATJlaHTH4ecKoM H I1HD.HHCKOM

OKeaHax; UMCC-2 B HaxOD.Ke, 06ecne4HBalOwHH D.eHTeJlb-

HOCTb CHCTeMbl B I1HD.HftcKOM H THXOM OKeaHax.

ILeHcTBYlOlllHe CB I1C3 CHCTeMbl I1HMAPCAT HMelOT

35-40 KanaJlOB TeJleq>oHHoH CBH3H, C 1989 r. npeD.nOJlara-
eTCH 3anYCK CB I1C3 co 125 KaHaJlaMH. npeD.ycMOTpena
CBH3b C rpynnaMH CYD.OB, cYD.Ha C D.pYrHM CYD.HOM,

cYD.Ha C CaMOJleTOM.

B03MO)KHOCTH cyD.OBOH annapaTypbl cnYTnHKoBoH CBH-

3H D.OCTaT04HO BeJlHKH npH MaJlblX ee Macce H ra6aprITax

TaK, HanpHMep, BblnycKaeMaH HnoHcKoH paD.HOKOpnopa-
llHeH cyD.OBaH CT3HllHH CHCTeMbl I1HMAPCAT JVE-35

(pHC. 47t MaJlora6apHTHa H HMeeT 06myIO Maccy OKO.nO

200 Kr. 060pYD.OBaHHe na BepxHeH naJly6e HMeeT MaC(

D.O 150 Kr.

npHeM co06weHHH oCYllI.eCTBJlHIOT Ha 4acTOTa:<

1535 - 1543,5 Mrn, nepeD.34Y
- B TJ,Hana30He 1636,5-

1645,0 Mrll. B03MO)Kna HacTpOHKa Ha 339 KaHaJlOB B JI,[I

ana30He 25 Krll. AHTeHHa napa60Jlll4eCKaH, D.HaMeTpOrJ

0,9 M, B 06TeKaTeJle.
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III PHC. 47. BHLleoJJ.HcnJleii, ne'laTa-
IOwee YCTpoiicTBO H TeJle(jJoHHbIH
allnapaT npHeMonepeLlalOweii cy-
LlOBOii CTaHUHH CHCTeMbI YlHMAP-
CAT, BbInycKaeMoii KopnopauHeii
JRC; MOJJ.eJlb JVE-35 (5!noHHH)

CywecTByeT ewe HeCKOJlbKO MCCC: «MapHcaT»
(CIliA), «MapoTc» (EKA) H D.p.

K D.OCTI'JHHCTBaM cnYTHHKOBblX CHCTeM CBH3H MO)KHO

OTHeCTH HX BbICOKHe HaD.e)KHOCTb H KaLleCTBO, 60JlbWYlO
nponycKHYIO cnoc06HOCTb KaHaJlOB CBH3H. nOTpe6HocTb
BO Bcex YCJlyrax CpeD.CTB CBH3H 6YD.eT HenpepblBHO B03pa-
CTaTb, LITO 06YCJlOBJleHO 3KOHOMHLleCKOH ueJleC006pa3HO-
CTblO HX npHMeHeHHH. B CCCP Bce pa60TbI no BHeD.peHHIO
cnYTHHKOBblX CHCTeM B MOpenJlaBaHHe ocyweCTBJlHeT Bce-
COlO3Hoe 06'beD.HHeHHe «MOPCBH3bcnYTHHK».

6.

CnYTHI-1KOBblE

HABl-1rALl.1-10HHbIE
CI-1CTEMbl

nPE,lJ,MET
III METO,lJ,bl HABlllrALl,1II III

B PYCCKHH H3blK CJlOBO HaBU2a-

/.(Ufl (OT JlaT. navigation - MOpenJlaBaHHe, cYD.OXOD.CTBO!
BOWJlO B HaLlaJle XVII I B. B Hawe BpeMH noD. MOpCKOH
HaBHraUHeH nOHHMalOT HaYKY 0 Bb160pe nYTH, onpeD.eJle-
HHH Mena H nepeMeIll.eHHH cYD.Ha Ha Mope C YLieTOM pe-
weHHH CTOHIlI.HX nepeD. HHM 3aD.aLl H BJlHHHHH BHeWHeH

cpeD.bI. C pa3BHTHeM aBHauHH H KOCMOHaBTHKH C OpMH-
pOBaJlHCb B03D.YWHaH HaBHraUHH H KOCMHLleCKaH HaBHra-

UHH, pewalOWHe 3aD.aLlH ynpaBJleHHH D.BH)KeHHeM pa3J1HLI-

HbiX JleTaTeJlbHblX annapaTOB.

OCHOBHaH 3aD.aLla HaBHraUHH COCTOHT B OnTHMaJlbHOM

ynpaBJleHHH D.BH)KeHHeM CYD.Ha C ueJlblO npHBeCTH ero

B 3aD.aHHOe Meno K ynaHOBJleHHOMY CPOKY C c06J1IOD.e-
HHeM 6e30naCHOCTH nJlaBaHHH. IliTypMaH CYD.Ha D.0Jl)KeH

HenpepblBHO BeCTH KOHTpOJlb 3a ero D.BH)KeHHeM no Ha3-

HaLleHHOMY MapwpYTY, D.OCTaTOLIHO Llano H TOLIHO onpe-
D.eJlHH ero MeCTO H BHOCH KoppeKTHBbI B KYpC H CKOpOCTb
JJ.BH)KeHHH CYD.Ha.

6e30naCHOCTb - OD.HO H3 rJlaBHblX Tpe60BaHHH K MOp-
CKOH HaBHraUHH. OT ero BbInOJlHeHHH 3aBHCHT 3  eKTHB-
HOCTb pa60Tbl TpaHcnopTHoro H npOMblCJlOBOrO  JlOTOB,
OxpaHa )KH3HH Ha Mope, oxpaHa npHpOD.HOH cpeD.bl OT

3arpH3HeHHH, Llano B03HHKalOWHX npH aBapHHX CYD.OB.
OCHOBOH 6e30naCHoro MOpenJlaBaHHH HBJlHIOTCH TeXHH-

4eCKHe CpeD.CTBa HaBHraUHH, n03BOJlHIOWHe peaJlH30BaTb
OOTHMaJlbHbte MeTOD.bl BO)KD.eHHH CYD.OB, onpeD.eJlHTb HX

MeCTOnOJlO)KeHHe (reorpa HLleCKYIOWHPOTY MeCTa qJ Hero

reorpa HLleCKYIO D.OJlroTY A), HanpaBJleHHe H CKOpOCTb
lI,BH)KeHHH cYD.Ha, 06ecneLlHBaTb 6e30nac,Hoe pacxo)KD.e-
HHe C D.PyrHMH cYD.aMH B JlI06b1X YCJlOBHHX BHD.HMOCTH.

115



OnpeOeAeHUJl ,<,teCTa CYOHa - o6cepeal{UU UlTypMaij

npOH3BO.ll.HT C HeKOTopblMH HHTepBaJlaMH BpeMeHH, B Te-

4eHHe KOTOpblX OH Y4HTbIBaeT no KOMnacy H Jlary .lI.BH>Ke-

HHe CY.lI.Ha JlH60 rpaq>H4eCKH Ha KapTe, JlH60 aHaJlHTH4e-

CKH C nOMOWblO pa3J1H4HOrO pO.ll.a Bb14HCJlHTeJlbHblX Ma-

WHH,  .e. ocyweCTBJlHeT C'-tUCAeHue nYTU CYOHa. rpaqm-
4eCKHH Y4:T .lI.BH>KeHHH CY.lI.Ha no .lI.aHHWM C4HCJleHHH H

06cepBaUHH Ha3bIBaeTCH HaeUZal{UOHHoii npOKAaOKoii.
B XO.ll.e Hee Y4HTbIBalOT CHOC CY.lI.Ha C HaMe4eHHoro nYTH

no.ll. BJlHHHHeM BeTpa H, 4TO oc06eHHO TPY.lI.HO , nOD:

BJlHHHHeM Te4eHHH. TaKHM 06pa30M, C4HCJleHHe Y4HTbIBaeT

nepeMeweHHe Kopa6J1H HJlH CY.lI.Ha OTHOCHTeJlbHO HCXOD:-

Horo 06cepBOBaHHoro MeCTa. 4eM BbIwe T04HOCTb HCXOD:-

HOH 06cepBaUHH, TeM Bb1we HaBHraUHOHHaH 6e30naCHOCTb

nJlaBaHHH H 60JlbWe HHTepBaJl BpeMeHH Me>K.lI.Y 06cepBa-

UHHMH npH YCJlOBHH coxpaHeHHH 3a.ll.aHHOH T04HOCTH nJla-

BaHHH.

C Te4eHHeM BpeMeHH IIorpeWHOCTH C4HCJleHHH Ha-

paCTalOT, n03TOMY 06cepBaUHH .lI.OJl>KHbI 6bITb .lI.OCTaT04HO

4aCTb1MH. B6J1H3H HaBHraUHOHHblX onaCHOCTeH Tpe6yeTcfI

Henpepb1BHoe onpe.ll.eJleHHe MeCTa CY.lI.Ha C 04eHb BbICOKOH

T04HOCTblO.

CnYT HKOBbleHaBHraUHOHHbIe CHCTeMbl npe.ll.CTaBJlfI-

lOT C060H rOCY.lI.apCTBeHHble HapO.ll.HOX03HHCTBeHHble KOM-

nJleKCbI, npenHa3Ha4eHHble .lI.JlH T04Horo onpe.ll.eJleHHfI
MeCTa 06'beKTOB, .lI.BH>KYWHXCH no 3eMJle, B aTMocq>epe I!

B 6J1H>KHeM KOCMoce, a TaK>Ke HX CKOpOCTH .lI.BH>KeHHH.

OnpeneJleHHe MeCTa CY.lI.Ha, Bo06we rOBopH, MO>KeT

6bITb BblIIOJlHeHO no Ha6J1IO.lI.eHHHM Ha3eMHbiX HJlH KOCMI!-

4eCKHX opHeHTHpOB, Koop.ll.HHaTbl KOTOpblX 3apaHee

H3BeCTHbl HJlH MorYT 6bITb Bb14HCJleHbl Ha MOMeHT Ha6J1\O-

neHHH. Opouecc 06cepBaUHH MO>KHO npe.ll.CTaBHTb COCTOH-

WHM H3 Tpex 3TanOB:

1) H3MepeHHH HaBHraUHOHHblX napaMeTpoB (HanpI-!-

Mep, paccToHHHH cY.lI.HO - opHeHTHp HJlH HanpaBJleHI-!H
C cY.lI.Ha Ha 0pHeHTHpbI), T. e. BeJlH4HH, 3aBHCHIll.HX OT nO-

JlO>KeHI-!H cynHa OTHOCHTeJlbHO opHeHTHpoB. ::hOT :::iTaI1

HHOr.ll.a Ha3bIBalOT OTHOCHTeJlbHOH npI-!BH3KOH:
2 \ Bb14HCJleHl-IH KOOp.'lHHaT opHeHTHpoB no HHcPOpl\13-

UHI! 06 HX .'lBH>KeHHH HJlH OTbiCKaHHH MeCT opHeHTHpOR

Ha HaBHrallHoHHoH KapTe:
3) Bb14HC!leHHH 06cepBoRaHHbix KOOPllHHaT ,\1{'cT8

CV.'lHa fro H Ao rpacPlI4eCKH'VI I1!JH aHa.'lHTH4eCKHM pf'lIIeHIW\'
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CIlCTeMbI ypaBHeHHH, CBH3bIBalOWHx KoopnHHaTbl opHeHTH-

pOB, KoopnHHaTbt MeCTa cynHa H HaBHraUHoHHbte napa-

MeTpbI.
Pa3D:eJl MOpCKOH HaBHraUHH, paCCMaTpHBalOtLlHH 3a-

lla4I-! onpeneJleHHH MeCTa cY.lI.Ha no Ha6J1loD:eHHHM eCTe-

cTBeHHbtX H HCKYCCTBeHHblx KocMH4ecKHx opHeHTHpOB

(CBeTHJt, HC3), Ha3btBaeTCH J,WPCKOU aCTpOHaBU2au,ue/1.

DpI-! Ha6J1lOneHHHx He6ecHbix CBeTHJI HaBHraUHOHHble na-

paMeTpbt H3MepHIOT onTH4eCKI-!MH yr.TlOMepHbtMH IIHCTPY-

MeHT3MH - HaBHraUHoHHblM ceKcTaHoM HJlH pa3J1H4Hbl-

MH aCTpOHaBHraUHOHHbtMI-! BH3HpaMH. OpH Ha6J1\oD:eHHHX

YlC3 HaBHraU\.IOHHLIe napaMeTpbt H3MepHIOT pa.ll.H03J1eK-

TpOHHbIMH YCTpOHCTBaMH C 60Jlee BbtCOKOH T04HOCTblO,

4eM 3TO nOCTH>KHMO onTH4eCKHMH HaBHraUHOHHblMH

npH6opaMH, H B .'l106ylO noroD:Y.

J1Mt onpeD:eJleHHH MeCTa CY.lI.H3 CJlY>KaT TaI{>Ke panHO
-

HaBHraUIIOHHbIe cHCTeMbl (PHC) npH6pe>KHOrO H D:aJlbHerO

D:eHCTBHH (CM. T36J1. 0-4). PHC He Bcer.a.a .a.OCTaT04HO

T04Hbl H Hane>KHbt, nOCKOJlbKY 3aBHCHT OT co.'lHe4HbIX B03-

MYllleHHH H MarHHTHbtX 6YPb, MarHHTHbtX a.HOMa.TlHH, B03-

"tymeHliH HOHocq>epbI B6J1H3H MOMeHTOB BOCxo.a.a H 3axona

COJIHua I-! .lI.p. 003TOMY xopowaH WTypMaHCKaH npaKTHKa

npe.a.nOJlaraeT KOMnJleKCHOe HCnOJlb30BaHHe Bcex HMelO-

lllHXCH TeXHH4eCKHX cpe.a.CTB HaBHraUHH .lI.JlH B3aHMHOH

npOBepKH pe3y.TlbTaTOB 06cepBaUHH.
rJlaBHYIO pOJlb B MOpCKOH HaBHraUHH 3a nOCJleD:HHe

roJ,bl npH06peJlH CHC. OOCpe.ll.CTBOM CHA Ha cYD:ax

BblIIOJlHHIOT no.a.aBJI HIOwee 60JlbWHHCTBO 06cepBaUHH.
B H3CTOHwee BpCMH B MHpe OKOJlO 80 000 cy.a.OB ToproBoro

cpJlOTa HMelOT Ha 60PTY CHA; B OTe4eCTBeHHOM MOpCKOM

cp.f\OTe 3TOH annapaTypoH 060pYD:OBaHO OKOJlO 3000 CY-

D:OB. TOJlbKO CHC cooTBeTCTByeT Tpe60BaHHHM HMO

K TO'tHOCTH MOpenJlaBaHHH B JlI06b1X paHoHax OKeaHa.

Ha Hee He BJlHHIOT BpeMH CYTOK, ce30H H COCTOHHHe nO-

rOD:b1, OHa >Ke naeT HHq>opMaUHIO 0 T04HOM BpeMeHH.

CTPYKTYPA
\.1 np\.1HLI,I,m PA60Tbi CHC

CnYTHHKOBwe HaBHraUHoHHwe

CI!CTeMbt 6bI.'lH C03D:aHbt B cepenHHe 60-x rr. XX B. B pe-

3YJlbTaTe 6ypHoro pa3BHTHH pa.ll.H03J1eKTpOHHKH, Bbt4H-
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PHe. 48. OpHHUHn pa60Tbl HH3KO-

Op6HTHOii CHC

CJH-ITeJlbHbIX MaWHH H KOCMH4ecKoi1 TexHHKH. C0311aHHe

CHC HBHJlOCb TaKHM }l{e 3nOXaJlbHbiM C06btTHeM B Mope-

nJlaBaHH!I, KaKHM B CBoe BpeMH 6blJlO H306peTeHHe KOM-

naca, CeKrTaHa H xpOHOMeTpa. pallHOJlOKaTopa. CHC C04e-

TalOT Jl,OCTOHHCTBa KJlaCCH4eCKHX aCTpOHaBHraLlHOHHblX
H pallHOHaBHraLlHOHHblX cpellCTB CYllOBO}l{JI,eHHH, npH 3TOM

OHH He HMelOT HX HeJl,OCTaTKOB.

CnYTHHKOBaH HaBHraLlHOHHaH CHCTeMa (pHC. 48)

npellCTaBJlHeT c060i1 CJlO}l{Hbli1 KOMn.fJeKC cpYHKLlHOHaJlbHO
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CBH3aHHbiX TexHH4ecKHx cpellcTB. B ee COCTaB BXOllHT:

CI1CTeMa H3 HecKo.1bKI1X HaBHraLlHoHHblX I1CKVCCTBeH-

HblX cnvTHHKOB 3el\1,lH (HI--1C3), llBH}I{YW,HXCH Ha OnTH-

\t3.'lbHO' pacnpelle.fJeHHblX B npOCTpaHCTBe op6HTax:

paKeTHbli1 KOMn.1eKc 1J.JlH BbtBOlla HI--1C3 Ha Op6HTbt

npl1 cTaHOBJleHHI1 CHCTel\lbl H npH Heo6xOllHI\lOCTH 3al\leHbt

Bblpa60TaBtlIHX pecvpcbI HI--1C3:

KOMaHllHO-1131\IeOHTe.fJbHbli1 KO\In.fJeKC, COCTOHW,Hi1 113

ceTH Ha3eMHbiX H3MepHTeJlbHbiX -nYHKTOB (Hl--1n). KO-

\1 a HllHO-113MepI1Te.lbHoro nVHKTa (Kl--1n), BbI4HCJlHTe.'Ib-

Horo LleHTpa (Bll) H nYHI<Ta ynpaBJleHHH (ny):

cnVTHHKOBaH HaBHraLlHOHHaH annapaTypa (CHA),

oa3Mew,aeMaH Ha CVllHe.

HaBl1raLlHOHHble HCKVCCTBeHHbte cnYTHHKH 3eMJlH Bbl-

BO.'lHT Ha KpvrOBble H.fJlI 6JlH3KHe K KpyroBb11\1 Op6HTbt, 4TO

n03BO.TlHeT T04Hee nporH03HpOBaTb HX 3cpeMepHllHYIO HH-

cpopl\laLlHIO (31--1) H Y'l06Hee llJlH OLleHKH 06CTaHOBKH

Ha6.fJlOlleHHi1. Ha 60PTY HI--1C3 pa3Mew,alOT TeXHH4eCKHe

Cpe.'lCTBa, cnoc06Hble aBTOMaTH4eCKH llJlHTe.'lbHO CPVHKLlH-

oHllpoBaTb B YC.fJOBHHX KOCMH4eCKoro npoCTpaHcTBa.

B HX COCTaB BXOllHT HaBllraLlHOHHaH annapaTypa. aHTeHHO-

cpHllepHoe YCTpoi1CTBO, npH60pbl 3JleKTpOnmaHHH H Tep\lO-

perYJlHpOBaHHH, opHeHTaLlHH aHTeHHbl Ha 3eMJlIO: annapa-

T\ pa Te.fJeMeTpH4ecKoro KOHTpO.'lH.
HaBHraLlHoHHaH annapaTVpa HI--1C3 COCTmlT 113 ne-

pellaT4HKa HaBHraLlHOHHblX CHrHa.fJOB. 3anOMHHalOUlero

\'CTpoi1cTBa llJlH xpaHeHHH 31--1: CTaH.'lapTa 4aCTOTb1, co-

CTOHluero H3 onopHoro reHepaTopa 4aCTOTbl H 1J.e.fJHTe.fJei1

lJaCTOTbI llJlH cpOpMHpoBaHHH 11IKa.Tlbl T04Horo Bpel\leHH.

n pH npOJleTe HI--1C3 B 30He pallHOBH.'lH\tOCTH Kl--1n

11 Hl--1n Ha HeKoTopoM BHTKe I Ha3eMHbte nyHKTbl npH-

HHMalOT H3JlV4aeMbie cnYTHHKOl\1 pallHOCHrHaJlbl lJaCTO-

roH fn, Ha OCHOBe 4ero npoH3BollHT TpaeKTopHble H3Mepe-

HI1H H BbllJHC.fJHIOT 3Ha4eHHH 3JleMeHTOB Op6HTbi cnYTHHKa.

_1a.1ee B BU Bblpa6aTbtBaeTCH 31--1, n03BOJlHlOlllaH Bbl-

4I1C.fJHTb nOJlO}l{eHHe HI--1C3 B Heo6xollHMble MOMeHTbl Bpe-

l\IeHH. 3cpeMepHllHaH HHcpopMauHH H HHcpopMauHH 0 TOlJHOI\I

BpeMeHH T lJepe3 ny H Kl--1n nepellatOTCH Ha H I--1C 3.

ne H xpaHHTcH B naMHTH llO CJlellYlOlllei1 KoppeKTHpoBKH.

npH npOXO}l{.'leHHII HI--1C3 B 30He HaBHrauHoHHoro

ceaHca CBH3H C CV.'lHOM (CM. rJl. 2) Ha KaKOM-TO BHTKe

II B CHA nOCTvnalOT HaBHraUHOHHble CHrHaJlbl 4acToToi1

'. 31--1 H T. Ha' OCHOBe H3MepeHHbtx HaBHraUHOHHbtX na-
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paMeTpOB, 3H 1-1 T, ,aaHHbIX 0 C'-II-1CJlI-11\10M MeCTe CY1J.Ha 1-1
3JleMeHTaX ero ,aBI-1)KeHI-1H B npl-1eMHI-1Ke-Bbl'-lI-1CJ1I-1TeJle (nB)
CHA Bblpa6aTbIBalOTCH 06cepBORaHHble KOOp1J.HHaTbl
MeCTa cy,aHa qJo H Ao.

B npHHUHne Bbl'-lI-1CJleHHe 06cepBOBaHHblX KOOp1J.I-IHaT
B03MO)l{HO KaK Ha OCHOBe H3MepeHHH HaBHraUHOHHblX na-

paMeTpOB no O,aHOI\1Y HHC3 B nepHO,a npOXO)l{.ileHHH era
B 30He CBH3H, TaK H no HeCKOJlbKHM o,aHOBpeMeHHO Ha6JlIO-

,aaeMbiM B 30He CBH3H HHC3.

HABl-1rALl.1-10HHbIE
nAPAMETPbl,
1-13MEP5IEMbIE B CHC

B CHC OTHOCHTeJlbHYIO npl-1-
BH3KY MeCTa cv,aHa K MeCTY HVIC3 ocyw.eCTBJlHIOT H3Me-

peHHeM HaBHraUHOHHblX napaMeTpOB - BeJlH'-IHH, xapaKTe-
PH3YIO W.I-1X MeCTO H nepeMemeHHe cv,aHa B 3a1J.aHHOH CHC'
TeMe Koop,aHHaT. npOCTpaHCTBeHHoe nOJlO)l{eHHe CV1J.Ha

OTHOCHTeJlbHO HVIC3 MO)l{eT 6bITb 3a4JIIKcHposaHO,
HanpHMep, nYTeM H3MepeHHH ,aa.fJbHOCTH HHC3 - CV1J.HO
H yr.'10BOH BblCOTbl H a3HMYTa HVIC3. 3TI-1 Tpl-1 n'apa-
MeTpa BnOJlHe onpe,aeJlHIOT B3aHMHoe nO.nO)l{eHl-1e CV1J.Ha 11

HVIC3.
.

Ka)l{1J.OMY H3MepeHHol\1Y HaBHraUl-1oHHoMY napaMeTpy
B npocTpaHCTBe cooTBeTcTByeT BnOJlHe onpe,aeJleHHaH

nOBepxHoCTb nOJlO)l}eHI-1H, KOTOpylO Ha3bIBalOT u:wnoBepx-
HOCTblO. Hanpl-1Mep, 1-130nOBepxHoCTbIO 1J.aJlbHOCTI-1 1I1 OT

cy,aHa ,ao HHC3 B TO'-lKe 01 (Pl-1c. 49) HBJlHeTCH ccpepa
pa,al-1ycoM 1II, ueHTp KOTOpOH COBna,aaeT C MeCTOM HVIC3.

MeCTo Jl1060ro 06"beKTa B npocTpaHCTBe onpe,aeJlHeTCH
B TO'-lKe M nepeCe'-leHI-1H He MeHee Tpex H30nOBepXHOCTeH.
npl-1 peWeHl-11-1 3a,aa'-l MOpenJlaBaHI-1H 1-1 npl-1 onpe1J.eJleHI-1I1
MeCTa nyHKToB Ha cywe O,aHOH 1-13 3TI-1X 1-130nOBepXHOCTeH
HBJlHeTCH nOBepXHOCTb reol-1,aa (C y'-leToM ero OTKJlOHeHI-IH
OT nOBepXHOCTI-1 pe4JepeHU-3JlJll-1nC0I-11J.a: CM. rJl. 1 1-1 3).
CooTBeTcT YIOW.I-1H TO'-lKe reOH.'I.a MeCTHblH reOUeHTpl-1'-1e-
CKI-1H palll-1YC 3eMJll-1 't; MO>KHO paCCMaTpl-1BaTb B Ka'-leCTBe

HaBI-1raUI-10HHOrO napaMeTpa, 3aBI-1CHw.ero OT KOOplll-1HaT
MeCTa CY1J.Ha M (rf, A).

B ,aaJlbHOMepHoM MeTOlle OnpelleJleHI-1H MeCTa cv,aHa
no nepeMeUlaKHueMycH HHC3 (CM. pl-1c. 49) pe3y.'1'bTaT
120

PHC. 49. lla, bHoMepHbIiiMeTOJl. on-

peJl.e, eHI!HMeCTa CYJl.Ha no HYlC3

MO>KeT 6b1Tb nO.'1Y'-leH npl-1 H3BeCTHOM pa,al-1yce fz; 1-f3Mepe-
Hl-1eM, KaK MI-1HI-1MYM, ,aBYX ,aaJlbHOCTeH 1I1 1-1 1I2.

B nepeCe'-leHI-1I-1 CTa,a1-10MeTpH'-IeCKI-fX 1-130nOBepxHOCTeH
napaMeTpaMH 1I1 1-1 1I2 1-1 3eMHOH nORepXHOCTI-1 06pa3Y-

IOTCH U30AUHUlI 1-13MepeHHblx ,aaJlbHOCTeH. ECJlI-1 nOJlaraTb

3eMJllO WapOM, TO 3TI-1 1-130CTalll-11-1 HBJlHIOTCH OKPY)l{HOCTH-
MI-1 Ha nOBepXHOCTI-1 3eMHOrO wapa. MO)l{HO CKa3aTb, '-ITO

MeCTO CYllHa M onpe,aeJlHeTCH B nepeCe'-leHI-1I-1 ,aBYX 1-130-

CTa,aI-1H. Ho cvw.eCTBveT HeOllH03HaLJHOCTb TaKOH 06cepBa-
111-11-1, TaK KaK' ,aaJlbHOCTHM III 1-1 1I2 cooTBeTcTByeT TaK)I{e

MeCTO MI. 3Ta Heo,aH03Ha'-lHOCTb pa3pewaeTcH npI-1BJle'-le-
HHeM ,aonOJlHHTeJlbHOH I-1H<popMaUHI-1 0 C'-II-1CJlI-1MOM MeCTe

l:V1J.Ha, KOTopoe n03BOJll-1T Bb16paTb BepHoe MeCTO M.

B npoBe,aeHHblx paccY)I{lleHI-1HX npe,anoJlaraJlOCb, '-ITO cy,a-

HO Heno,aBI-1)1{HO OTHOCI-1TeJlbHO 3eMHOH nOBepXHOCTI-1 (Ha-

npl-1Mep, CTOI-1T B nopTY). npl-1 nepe'VlemeHI-1I-1 cy,aHa nOTpe-
6yeTcH ,aonO HI-1TeJlbHaH onepaUI-1H npl-1Be,aeHI-1H HaBl-1ra-

Il!-10HHbIX napaMeTpOB I-1JlI-1 )l{e I-1X 1-130Jll-1HI-1H K O,aHOMY

MeCTY Ha6JlIO,aeHI-1H.
Pa3JlI-1'-1aIOT OllHonapaMeTpl-1'-1eCKl-fe 1-1 MHoronapaMeTpl-f-

4eCKI-1e CHC. B MHorOnapal\1eTpl-1'-1eCKI-1X CI-1CTeMaX 1-13Me-
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PHC. 50. PaJl.Ha, bHo-CKOpOCTHOii
MeTOJl. OllpeJl.eJleHHH MeCTa 110

HYlC3

pH TO HOBpeMeHHO BaH 60 eepa3HopO HWX napa
MeTpa no O HOMYHBC.3, 4TO n03BO HeTHeMe  eHHoonpp
 e HTbMeCTO cV Ha.B 0 HonapaMeTpH4ecKHxCHCTe a'
  H3Toro Tpe6veTCH Ha6.fJlO aTb HeCKO bKO HfjOOllllH

HBC3 B HeKoTopbl,( noc e oBaTe bHblxnO O)f(eHl-IH,( Ha

op61--1Te.
B HaCTOHmee BpeMH HaH60 eeWHpOKO HcnO b3V TC5I

pa Ha bHO-CKOpOCTHOHH pa3HOCTHO-lla bHOMepHb1'H  1e.

TOllbl 06cepBaUHH no CHC, KOTopble peamf3Y TcHTeXHII-
4eCKH npome H  eweB e.06a OHH OCHOBaHbl Ha HcnO b30-

BaHHH 3cpcfJeKTa non epa- Ha H3MeHeHHII 4aCTOTbl IlpH-
HHMaeMblX Ha CVllHe pa HocHrHa oBOT HBC3, 3aBHC5I-

meM OT CKOpOCTH H3MeHeHHH  a bHOCTHCVllHO - HHC3
(pHC. 50).

.

4acToTa f, npHHHMaeMaH Ha CV He, OT H4aeTCHOT

H3 Y4eHHoHC HHC3 4aCTOTbi fo Ha Mam,[H ..'lOn epoBcK"i1
C BHrfII

'

f-fo, KOTOpb1H nponopUHoHa eH OTHOCHTe.fJb-
HOH CKOpOCTH B3aHMHoro nepeMemeHHH Vr (pa..'lHa bHoj;j
CKOpOCTH) :

VncosQ v,
fll= ---c- fo = "J;' (6.1)
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r'le Q - yro npH HHC3 Me)!{ yKacaTe bHOHK op6HTe
B MeCTe HaXO)f( eHHH HHC3 (HanpHMep. B T04Ke (1)
" HanpaB eHHeMHa CY HO;Ao - pa604aH .'l HHa BO HW

HHC3, cooTBeTcTBy ma51 4aCTOTe fo; C - CKOpOCTb
pacnpoCTpaHeHH5I pa HoBO H;Vn

-

CKOpOCTb  BH)f(eHHH
HI1C3;   51npocToTbl MaTeMaTH4eCKHX Bb1K a..'lOKCV HO
1l0-npe)f(HeMY no araeMHenO BH)!{HbIM.

-

TaKHM 06pa30M,  on epoBCKoMVC BHr" 4aCTOTbl

,=con51 HJ1H, 4TO TO)!{ eCTBeHHO,H31\'lepeHHoMv 3Ha4eHH 
pa..'lHa bHOH CKOpOCTH

t' =con51 cooTBeTcTBveT H30no-

BepxHocTb B cpopMe KOHyca C BepwHHoH B T04Ke (fl. OCb

H30nOBepXHOCTHoro KOHyca COBna aeTC HanpaB eHHeM

BeKT?pa Vn CKOpOCTH  BH)!{eHHHHHC3 B MOMeHT H3Mepe-
H11H f ll'

a 06pa3y maHKOHyca - C  HHHeH,coellHHH meH
HHC3 H MeCTO CV Ha.

npH npH6 H)KeHlflf HHC3 K CV HV3a e HHHUVBpe-
 leHHCHA 6y eTnpHHHMaTb 60 bweeKO H4eCTBo  HH
BO H,a npH y a eHHHHHC3 - MeHbwee HX KO H4eCTBO,
'leM 3TO Ha6   aeTC5InpH nOCT05lHCTBe  a bHOCTHCV..'l-
HO - HI1C3 (Kor anepe aT4HKH npHeMHHK He nepeMe-
llla TC5IApyr OTHOCHTe bHO pyra).

B nepBOM C Y4aeHMeeM f>fo, BO BTOpOM - f<fo.
B MOMeHT TpaBep3a, npH MHHHMa bHOMpaCCT05lHHH OT
HI1C3  oCY Ha,nO Y4aeTC5I f =0 H HV =0, a Yro 
Q=900

.

II r

no Mepe  BH)!{eHH5IHHC3 napaMeTp fII BHa4a eHMeeT

nO.fJO)!{HTe bHoe 3Ha4eHlIe H YMeHbwaeTC5I (CM. pHC. 50;
n?'10)f(eHH5I 0\ H (2), a 3Ha4eHHe pallHa bHOHCKOpOCTl1
\ OTpHuaTe bHO.noc enpOXO)!{..'leHHH TpaBep3a napa-
MeTp fII CTaHOBHTC5I OTpHuaTe bHblMH YBe H4HBaeTC5I,a
3Ha4eHHe pa Ha bHOHCKOpOCTH CTaHOBHTC5I nO O)f(HTe b-

Hb1M, TaK KaK paCCTOHHHe  OHHC3 YBe H4HBaeTC5I.110
TpaBep3a H30nOBepXHOCTHblH KOHYC «paCKpblBaeTC5I», B MO-

MeHT TpaBep3a OH Bb1pO)!{ aeTCHB n OCKOCTb,nepneHllH-
KY,fJHPHY K Tpacce. noc eTpaBep3a H30nOBepXHOCTHblH
KOHYC «BblBopa4HBaeTC5I HaH3HaHKV», KaK 3TO nOKa3aHO

151 nO.fJO)f(eHHH HHC3 B T04Kax 03 H ff4

B nepeCe'leHHH H30nOBepXHOCTHWX KOHYCOB C 3eMHOH

n?BepXHOCTb 06pa3Y TCH H30 HHHH napaMeTpOB\ ,=con51 (CM. pHC. 50;  HHHH1, 2, 3, 4). EC HnpHH5ITb
B orpaHH4eHHoH 30He HaXO)f( eHH5I cY HanOBepxHocTb
3eM Hn ocKoH,a OCb KOHyca - napa  e bHOHnOBepx-
HOCTH 3eM H,TO 3TH H30 HHHH6Y YTrHnep60 aMH.B T04-
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PHC. 51. Pa3HocTHO-LlaJlbHOMep-
HbIii MeTOJl. onpeJl.eJleHHH MeCTa no

HI1C3. npHMeHHIOWHiicH B CHC

«UHKaJl.a»

Ke nepece4eHHfI 3THX rHnep60Jl onpe,aeJlHTCfI MeCTO CYllH3.

06CepBaUHfI, KaK H npH ,aaJlbHOMepHOM MeTOlle, no-

JlY4aeTCfI Heo,aH03Ha4HOH; ,aJlfl pa3peweHHfI MHor03H3IJ-

HOCTH HCnOJlb3ylOT HHcpopMaUHIO 0 Koop,aHHaTax C4HCJlH-

Mora MeCTa cy,aHa. ECJlH cy.u.HO B xo,ae HaBHraUl-lOHHOrO

ceaHca CBfl3H ,aB,H)KeTCfI TO H30JlHHHH npHBo,aflT K O,aHO-

MY MeCTY Ha6JllOlleHHH C Y4eTOM HanpaBJleHHfI H CKOpOCTH
,aBH}I{eHHfI cy,aHa. PaCCMOTpeHHb1H nYTb OnpelleJleHHSI
MeCTa cy,aHa Ha3bIBalOT paiJuaAbHo-CKOpOCTHbtM MeTOOO.'"
(HJlH ,aonJlepOBCKHM ,aHcpcpepeHl.lHaJlbHbIM MeTo,aOM).

DOMe HB npHeMe pa,aHOCHrHaJlOR OT Hl1C3 npHBO-
,aflT K nOTepe 3Ha4HTeJlbHOrO 4HCJla H30JlHHHH, 4TO HeBbl-

ro,aHO ,aJlfl T04Horo H Ha,ae}l{ Horo onpelle,'leHHfI MeCTa

cy,aHa. D03TOMY B COBpeMeHHblX Mo,ae.TJflX CHA 4atUe

npHMeHfllOT pa3HOCTHo-oaAbHOMepHbtU (.u.onJlepOBCI\HH
HHTerpaJlbHbtH) MeTOll, npe,aCTaBJleHHbtH Ha pHC. 51. 3TOT

MeTO,a 60Jlee YCTOH4HB K BJlHflHHIO pa3Horo po,aa nOMeX
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H CJlY4aHHbIX norpeWHOCTeH H3MepeHHH HaBHraUHOHHbIX

napaMeTpOB.
Pa3HOCTHo-,aaJlbHOMepHbIH MeTO,a OCHOBaH Ha npHeMe

H no.u.CIJeTe 4HCJla HMnYJlbCOB 6HeHHH N 6 Me}l{,ay 4aCTOTOH

npHHflToro OT Hl1C3 pa,aHocHrHaJla H onopHoH 4acToToH

3TaJlOHHOrO reHepaTopa CHA, BbInOJlHfleMbIX DB. 3Ta

MaTeMaTHIJeCKafi onepaUHfi Bblpa}l{aeTCfI HHTerpHpOBaHH-

eM ,aonJlepOBCKoro CllBHra 4aCTOT B HHTepBaJle BpeMeHH,

KOTOpbIH B CHA MO}l{eT 6bITb npHHflT paBHblM 24 HJlH 30 c,

JlH60 1 HJlH 2 MHH:

T2+ T2
N 6
- fJ!dt, (6.2)

TI+ TI

r,ae TI H T2
- Ha4aJlbHblH H KOHe4Hblif MOMeHTbl H3JlY4e-

HHfI pallHOCHrHaJla C Hl1C3 COOTBeTCTBeHHO; I'1.T 1 H

1.T2
- HHTepBaJlbI BpeMeHH npOXO}l{,aeHHfI pa,aHOCHrHa-

Jla OT Hl1C3 ,ao cy,aHa.
Y4HTblBafi ,aonOJlHHTeJlbHO Bcer,aa B03MO}l{HOe

paccOrJlaCOBaHHe 4aCTOT reHepaTopoB Hl1C3 H CHA,

0603Ha4aeMoe I'1.f p' MO}l{HO 3anHcaTb OCHOBHoe ypaBHeHHe

,aonJlepOBCKoro HHTerpaJlbHOrO MeTOlla:

 ll tN6 =
- + MpH'
AO

(6.3)

r,ae t
H

- HHTepBaJl HHTerpHpOBaHHfI. 3,aecb 1'1.11 - pa3-

HOCTb ,aaJlbHOCTeH Cy,aHO
- Hl1C3 B MOMeHT HaIJaJla

HHTerpHpoBaHHfI T 1 H B MOMeHT ero OKOHIJaHHfI T2. OHa

nOJlY4aeTCfI HHTerpHpOBaHHeM CKOpOCTH H3MeHeHHfI ,aaJlb-

HOCTH V
r
3a HHTepBaJl BpeMeHH t...

I1CXo,afl H3 cpOPMYJlbl (6.3) 3Ha4eHHe 1'1.11 MO}l{HO 3anH-

C3Tb KaK cpYHKUHIO IJHCJla no,aC4HTaHHbIX 6HeHHH 4aCTOTbl

N6:

1'1.11='Ao(N6-M/H)' (6.4 )

HanpHMep, eCJlH no,aC4eT N6 Ha4aT npH nOJlO}l{eHHH HI1C3

B T04Ke (JI H 3aKOHIJeH npH nOJlO}l{eHHH Hl1C3 B T04Ke (J2,

TO napaMeTp 1'1.11=112-111.
DOCTOflHHOH pa3HOCTH paCCTOflHHH 1'1.11=const KaK

HaBHraUHOHHOMY napaMeTpy B npOCTpaHCTBe COOTBeT-

CTByeT U30nOBepXHOCTHbtU cunep6oAouiJ Bpaw.eHUR C 6a-

31-\COM, paBHblM (J1(J2. B nepece4eHHH 3Toro H30nOBepx-
HOCTHoro rHnep60JlOH,aa C 3eMHOH nOBepXHOCTblO 06pa-
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PHC 52. IIpHHuHn npHBeLleI ItH

H30J].on K OJ].HOMY MecTY Ha6J1IOJl.e
HHii

3yeTCfI CJlO)f(Hafi KpHBafi
- H30JlHHHfI pa3HocTH paccTofl-

HHH JJ,0 HHC3, KOTOpylO Ha3bIBalOT U30aOnOtl.
MeCTo cYJJ,Ha M onpeJJ,eJ"IfIeTCfI B OJJ,HOH H3 TO'-leK ne

peCe'-leHHfI nOJlY'-IeHHOrO B xOJJ,e ceaHca CBfl3H ceMeHcTBa
H30JJ,on, OTBe'-lalOwHX, HanpHMep, napaMeTpaM !1Il=Il2-
-Ill,  lI.=Il3-lI.2 H B 06WeM BHRe !1Il=lI.i+,-Ili'HeOJJ,H03Ha'-lHOCTb peweHHfI 3aJJ,a'-lH pa3pewaeTCfI, KaK H

B JJ,BYX npeJJ,weCTBYIOWHX MeTOJJ,aX, no HH£PopMaUHH
o C'-IHCJlHMbIX KoopJJ,HHaTax MeCTa CYJJ,Ha.

B cJlY'-Iae H3MepeHHH HaBHraUHOHHblX napaMeTpOB
C JJ,BH)f(YwerocfI CYllHa, BeKTOp CKOpOCTH KOToporo onpe-
JJ,eJlfleTCfI HanpaBJleHHeM nYTH CYJJHa H MOJJYJleM ero ny-
TeBOH CKOpo.cTH Vc, H30JJonbi npHBOJJflT K OJJHOMY MeCTY
Ha6J1I011eHHH. HanpHMep (pHC. 52). eCJlH nepBafi H30JJOna
6bIJla nOJlY'-IeHa B HeKoTopblH MOMeHT BpeMeHH TI, a no-

CJleJJHfIfi - B MOMeHT T", TO MeCTO CYJJ,Ha M onpeJJeJlHTCfl
nocJle nepeMeWeHHfI H30JJOnbl 1 - 1 no HanpaBJleHHIO
nYTH cYJJHa Ha oTpe30K npOHJJeHHOrO HM paccToflHHfI
S=Vc(T,,-Td B nOJlO)f(eHHe 1'-1'. 06cepBoBaHHoe
MeCTO M B nepeCe'-leHHH H30110n 1'-1' H n-11 0603Ha'-leHO
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C!-lMBOJlOM aCTpOHaBHraUHOHHOH 06cepBaUHH C pallHo-

re\.HH'-IeCKHM H3MepeHHeM HaBHraUHOHHblX napaMeTpoB.
CnellyeT 06paTHTb BHHMaHHe Ha He06xoJJ,HMOCTb MaKCH 
MaJlbHO TO'-lHOrO Y'-IeTa HanpaBJleHHfI nYTH H nYTeBoH

CKOpOCTH cYJJHa B nepHoJJ ceaHca CBfl3H C HHC3, TaK KaK

JIa)f(e MaJlble norpewHoCTH B 3THX 3J1eMeHTax JJBJ.1)KeHHfI

CVllHa MorYT npHBeCTH K 60JlbWHM 0lli.H6KaM B 06cepBO-
B3HHOM MeCTe (oc06eHHO npH OCTpblX yrJlax nepeCe'-leHHfI
H30110n) .

PaCCMOTpeHHble MeToJJbI onpelleJleHHfI MeCTa npHMe-

H!-IMbl H B HaBHraUHH JleTaTeJlbHblX annapaToB. OJJHaKo
3necb He06xonHMO H3MepHTb ewe OJJHH HaBHraUHOH-

HbIH napaMeTp JJ,onOJlHHTeJlbHO K MHHHMaJlbHO HCnOJlb3Y-

eMbIM B MOpCKOH HaBHraUHH - BblCOTY nOJleTa HaJJ. 3eM-

HOH nOBepXHOCTblO.

npI>1HLI,I,1nbl PAAI>10TE X-

HI>14ECKI>1X 1>13MEPEHI>1111

HABl>1rALI,I>10HHbiX
nAPAMETPOB B CHC

HaBHraUHOHHoe npHMeHeHHe

pallHOTeXHH'-IeCKHX cpellcTB OCHOBaHO Ha cBoHCTBe paJJHo-
BO.rIH pacnpoCTpaHflTbcfI B OJJHOpOJJHOH cpueJJe npaKTH-
4eCKH C nocToflHHOH CKOpOCTblO H no KpaT'-IaHUlHM Hanpa-
B. eHHflM.HaBHrauHoHHafi HH£PopMaUHfi COJJep)f(HTCfI B pa-

lJ.HOCHrHa.rIe, xapaKTepHcTHKH KOToporo no Be.rIH'-IHHe H.rIH

HanpaB.rIeHHOCTH 3aBHCflT OT B3aHMHoro nOJlO)f(eHHfI cyn-
Ha H opHeHTHpa, a TaK)f(e OT HX B3aHMHoro nepeMeweHHfI.:

DpellCTaB.rIeHHe 0 MeTOLLax nO.rIY'-IeHHfI HaBHraUHOHHOH

HH£PopMaUHH H3 npHHflToro pallHOCHrHa.rIa MQ)KHO COCTa-

BHTb no ero aHa.rIHTH'-IeCKoMY Bblpa)f(eHHIO

S(t)=A (t)cos{2n U+F(t) 1 l-tqJ(t) +qJol
=

=Re[S(t)exP.i. 2nt / ),

rll,e f - Hecywafl '-IaCTOTa: HI), F(t), qJ(t) - £pYHKUHH,
onHcblBalOulHe COOTBeTCTBeHHO aMn.rIHTYJJHYIO, '-IaCTOTHYIO

H £pa30BYIO MOJJY.rIflUHH: S(t) - KOMn.rIeKCHafi om6alO-

lU.ap. KO.rIe6aHHH, paBHafi

S (t)=A (t)exp { .i. 2n [I F (I) +qJ(t) -f-qJo]}.

127



ECJH-I npHeMHHK nepeJJ,aT4HK HaXOJJ,HTCH Ha paCCTOH_

HHH 11, TO npHHHTbIH CHrHaJl OTJlH4aeTCH OT H3JlY4eHHOro

3ana3 bIBaHHeM T, 06YCJlOBJleHHbIM HCKmKeHHHMH KO-

He4HOH CKOpOCTH paCnpOCTpaHeHHH paJJ,HOBOJlH C, B03HH-

KalOUlHMH H3-3a BJlHHHHH cpeJJ,bt, B KOTOpOH paCnpOCTpa-
HHeTCH 3JleKTpOMarHHTHaH BOJlHa:

Snp(I)= KS H3n ( I-T) +11 (I).

rJJ,e K - £pYHKUHH OCJla6JleHHH CHrHaJla Ha TpaCCe pdCnpO-

CTpaHeHHH; T=11/c; n (I) - aJJ,JJ,HTHBHaH nOMeXa (WYM)

DpeHe6peraH nOMeXaMH H OCJla6JleHHeM, nOCJleJJ,Hee

BbIpmKeHHe MO)l{HO npeJJ,CTaBHTb B BHJJ,e

Snp(l) =A (I-T) co {2nfl+2n(I-T)F (t-T)+cp(t- T) +

+cpo-2ntT) =Re [S (I-T) exp (2nl/)). (6.5)

vb Bb1pa)l{eHHH BHJJ,HO, 4TO HH£PopMauHH 0 JJ,aJlbHOCTH

cOJJ,ep)l{HTCH B pa3HocTH £pYHKUHH, onHCbIBalOtlI,HX aMnJlH-

TYJJ,HYIO, 4acToTHYIO H £pa30BYIO MOJJ,YJlHUHH npHHHToro
CHrHaJla, H cooTBeTCTBylOUlHx £pYHKUHH H3JlY4eHHoro

CHrHaJla. DpHMeHHH pa3JlH4HbIe BHJJ,bl MOJJ,VJlHUHH CHma-

JlOB H3JlY4alOtlI,erO nepeJJ,aT4HKa, MO)l{HO nocTpoHTb paJJHo-

TeXHH4eCKHe H3 MepHTeJlbHble YCTpoHcTBa, KOTopbte n03BO-

JlHT H3BJleKa bHH£pOpMa!!HIO
0 JJaJlbHOCTH H3 napaMeTpoB

aMnJlHTYJJ,HOH. 4aCTOTHOH H £pa30BoH MOJJ,YJlHUHH npHHH-

Toro C'HrHaJla. DpHMOJlHHeHHOcTb H nOCTOHHCTBO CKOpO-

CTH pacnpoCTpaHeHHH paJJ,HoBOJlH 06YCJlOBJlHBalOT Ol1.HO-

3Ha4Hoe COOTBeTCTBHe BpeMeHHoH 3allep)l{KH T H llaJlb-

HOCTH 11. B CJlY4ae HapyweHHH 3THX YCJlOBHH B03HHKatOT

norpewHocTH H3MepeHHH Jl,aJlbHOCTH H npOH3BOJl,HbIX OT

Jl,aJlbHOCTH HaBHraUHOHHbIX napaMeTpoB.
AHaJlOrH4HblM nYTeM MO)l{HO npOHJlJlIOCTpHpOBaTb.

4TO cpaBHeHHe 4aCTOT H3JlY4eHHoro H npHHHToro CHrHa-

JlO peaJlH3yeT HenOCpeJl,CTBeHHoe H3MepeHHe pallHaJ1 b-

HOH CKOpOCTH Vr=c(fll/fo), T. e. Jl,OnJlepOBCKHH MeToJI.

11JlH cpaBHeHHH npHHHToro H H3JlY4eHHoro cHrHaJ10B

Y4HTbIBa;oT napaMeTpbl H3JlY4eHHoro CHrHaJla. Do npI1H

uHny cpaBHeHH pa3JlH4alO! llBa MeTOlla paJJ,HoTexH I14e

CKHX H3MepeHHH: 3anpocHbIH H 6e33anpocHbIH.
DpH 3anpocHoM MeTOJl,e OJl,HH H3 06"beKTOB OCVUlecT

-

BJlHeT KaK nepeJl,a4Y, TaK H npHeM CHrHaJlOB, llPyroH )l<e

(OpHeHTuHp) TOJlbKO OTpa)l{aeT HJlH peTpaHCJlHpyeT
38

npOCHbIH CHrHaJl. I1HTepBaJl BpeMeHH OT MOMeHTa H3Jly4e-
HHH Jl,0 MOMeHTa npHeMa pallHOCHrHaJla npH npOXO)l<JIe
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HHH HM paCCTOHHHH 11 (OpHeHTHp
- CYJJ,HO) Ha3bIBalOT

BpeMeHHOH 3aJl,ep)l{KOH. DpH pa60Te 3anpoCHbIM MeTOJl,OM

OHa YJI,BaHBaeTCH H paBHa T=211/c. 110CTOHHCTBOM 3TO-

rO MeTOJl,a HBJlHIOTCH cpaBHHTeJlbHO HeBbICOKHe Tpe60Ba-
HHH K CTa6HJlbHOCTH CTaHJI,apTa 4aCToTbt H3JlY4eHHH B ne-

pellaT4HKe. BpeMH xpaHeHHH napaMeTpoB (4aCToTbI H £Pa-

3bI) H3JlY4eHHoro CHrHaJla He3Ha4HTeJlbHO.

DpH 6e33anpocHoM MeTOJl,e, Kor,na nepeJl,aT4HK pa3Me-

UleH Ha HI1C3. a npHeMHHK Ha CYJI,He, B CHA He06xollH-

MO Jl,JlHTeJlbHO xpaHHTb Jl,aHHble 0 napaMeTpax H3JlY4eHHH

CHrHaJlOB HI1C3. D03TOMY HY)I{Ha Ha4aJlbHaH npHBH3Ka

(CHHxpOHH3aUHH) WKaJl BpeMeHH, £popMHpyeMbIx Ha ne-

pellalOUleM H npHeMHoM KOHuax JlHHHH pallHOCBH3H.

C Te4eHHeM BpeMeHH CHHxpoHH3auHH HapywaeTcH H 3TO

BbI3bIBaeT norpewHocTH B H3MepHeMoH llaJlbHOCTH, 4TO

npHBoJJ.HT B HTore K norpewHocTHM B 06cepBauHH, n03ToMY

He06xoJl,HMO nepHollH4ecKoe COrJlaCOBaHHe WKaJl BpeMeHH

Ha 60PTY Hl1C3 H B CHA.

11aJlbHOMepHaH TeXHHKa n03BOJIHeT nOJlY4HTb B Ka4e-

use HaBHraUHOHHblX napaMeTpoB Jl,aJlbHOCTb HJlH pa3HocTb

llaJlbHOCTeH JJ,O OJl,HOrO Hl1C3 (no XOllY ero Jl,BH)I{eHHH)

11JlH Jl,0 HeCKOJlbKHX HI1C3 B 30He CBH3H. 110nJlepOBCKHe

H3MepI1TeJlH n03BOJlHIOT nOJlY4HTb paJl,HaJlbHYIO CKOpOCTb

H pa3HocTb Jl,aJlbHOCTeH no OJl,HOMY HI1C3. PeaJlH3aUHH

3THX MeTOJl,OB B CHC 3aBHCHT OT Op6HT Hl1C3, TaK KaK

H3MepeHHH pallHaJlbHOH CKOpOCTH HaJJ,e)l{HbI TOJlbKO npH

 BH)I{eHHH cnYTHHKoB Ha HH3KHX op6HTax (CM. rJl. 1).

DpH HCnOJlb30BaHHH BbICOKOOp6HTHbIX CHCTeM Jl,aJlb-

HOCTH Jl,O Ha3eMHbIX T04eK MeHHIOTCH OTHOCHTeJlbHO MeJl,-

J1eHHO, paJl,HaJlbHaH CKOpOCTb HeBeJlHKa H HeB03MO)l{HO

pewHTb 3aJl,a4Y onpeJJ,eJleHHH KOOpJl,HHaT MeCTa C npH-

eMJleMOH T04HOCTblO.

DpH Jl,aJlbHOMepHoM MeTOJl,e Tpe60BaHHH K CTa6HJlbHO-

CTH onopHblx reHepaTopoB 60Jlee )l{eCTKHe, 4eM npH Jl,onJle-

pOBCKOM. HanpHMep, eCJlH OTHOCHTeJlbHaH Jl,OJlrOBpeMeH-

HaH HeCTa6HJlbHOCTb onopHoro reHepaTopa CYJI,OBOH CHA

lI.J1H Jl,aJlbHOMepHoro MeTOJJ,a He JJ,OJl)l{Ha npeBblwaTb

10-
10

, TO B Tex )l{e YCJlOBHHX H npH TOH )l{e T04HOCTH

06cepBaUHH pe JlH3aUHHJl,on.rlepOBCKoro
MeTOJl,a Tpe6yeT

lI.OJ1rOBpeMeHHOH HeCTa6HJlbHOCTH He 60Jlee 10-
6

.

CHCTeMaTH4eCKaH oWH6Ka H3MepeHHH !1f p' 06YCJlO-
B,fIeHHaH HeCTa6H.rtbHOCTblO onopHbIX reHepaTopOB,

HCKJ1104aeTCH B npouecce peweHHH HaBHraUHOHHOH

9 P. A. CKy6KO. 6. r. MOPllBHHOB
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3aJl,a4H nYTeM BKJII04eHHH HapHJI,Y C HCKOMbIMH 3Ha4eHHH-

MH KOOpJl,HHaT CYJI,Ha 3Ha4eHHH !'!f p B 4HCJIO OLleHHBae-

MbIX napaMeTpOB CHCTeMbI ypaBHeHHH. B Jl,OnJIepOBCKHX
H3MepeHHHX nOCTOHHHOe B Te4eHHe HaBHraLlHOHHOrO ce-

aHCa paCXO}KJI,eHHe 4aCTOT OnOpHblX reHepaTOpOB Hl-1C3
H CHA COCTaBJIHeT CHCTeMaTH4eCKYIO OWH6KY H HCKJIIO-

4aerCH npH BbI4HCJIeHHH KOOpJl,HHaT CYJI,Ha. TaKoe >Ke

paCXO>KJI,eHHe B Jl,aJIbHOMepHOM MeTOJl,e BbI3bIBaeT JIHHeHHO

MeHHIOw'yIOCH BO BpeMeHH OWH6KY H3MepeHHH H TpaHC£pOp-
MHpyeTcH B OWH6KY 06CepBaLlHH BJI,OJIb TpaCCbI.

B CHC C BbICOKHMH Op6HTaMH Hl-1C3 Jl,JIH OnpeJl,eJIe-
HHH KOOpJl,HHaT CYJI,Ha npHMeHHIOT pa3HOCTHO-JI,aJIbHOMep-
HbIH MeTOJl" Tpe6YIOw,HH Jl,JIH H3MepeHHH HaBHraLlHOHHbIX

napaMeTpOB HCnOJIb30BaHHH Jl,aJIbHOMepHOH TeXHHKH.

B CHC C HH3KHMH Op6HTaMH npeJl,n04THTeJlbHbI Jl,OnJIe-

pOBCKHe MeTOJl,bI, MeHee Tpe60BaTeJIbHbIe K cTa6HJIbHOCTH

4aCTOT nepeJl,aT4HKOB Hl-1C3 H CHA.

METOAbl OnPEAEIlEH\I151
KOOPA\I1HAT H\I1C3

flJIH OnpeJl,eJIeHHH KOOpJl,HHaT
Hl-1C3, HBJIHIOllJ,erOCH 2-M 3TanOM CnYTHHKOBOH 06CepBa-
LlHH, He06xoJl,HMO: BbI6paTb CHCTeMY KOOpJl,HHaT Jl,JIH YKa-
3aHHH MeCTa Hl-1C3 B npOCTpaHCTBe, HaH60JIee yJl,06HYIO
Jl,JIH pa60TbI CHC; BbInOJIHHTb TpaeKTOpHbIe H3MepeHHH
Jl,JIH OnpeJl,eJIeHHH 3JIeMeHTOB Jl,BH>KeHHH Hl-1C3 (CM. rJI. I);
nepeJl,aTb Ha Hl-1C3 3£peMepHJI,HYIO HH£popMaLlHIO, 06ecne-

4HBalOllJ,YIO BbI4HCJIeHHe KOOpJl,HHaT Hl-1C3 B npoCTpaH-
CTBe B MOMeHTbI H3MepeHHH HaBHraLlHOHHbIX napaMeTpoB.

B OTJIH4He OT 06bI4HbIX cnoc060B onpeJl,eJIeHHH MeCTa

cYJl,Ha OTHOCHTeJIbHO 3eMHbIX opHeHTHpoB, npH KOTOpbIX

3aJl,a4a pewaercH Ha nOBepxHoCTH H nOJIO>KeHHe KaKoH-

JIH60 T04KH 3aJl,aeTCH HJIH >Ke onpeJl,eJIHeTCH Jl,BYMH

KOOpJl,HHaTaMH (HanpHMep, reorpa£pH4ecKoH WHpOTOH
H reorpa£pn4ecKoH Jl,OJIrOToH), B CHC 3aJl,a4a onpeJl,eJIe-
HHH MeCTa pewaeTcH B npoCTpaHcTBe. n03TOMY MeCTO

cYJl,Ha H MeCTO Hl-1C3 Jl,OJI>KHbI OnpeJl,eJlHTbCH TpeMH npo-
CTpaHcTBeHHbIMH KOOpJl,HHaTaMH. B nOCJIeJl,ylOllJ,eM npo-
CTpaHcTBeHHbIe KOOpJl,HHaTbI cYJl,Ha Jl,OJI>KHbI 6bITb nepe-
C4HTaHbI B ero 06cepBoBaHHbIe reorpa£pH4ecKHe KOOp-
Jl,HHaTbI.
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nOCKOJIbKY Hl-1C3 Jl,BH>KeTCH B nOJIe THrOTeHHH 3eMJIH,
eCTeCTBeHHO pa3MeCTHTb Ha4aJIO CHCTeMbI KOOpJl,HHaT Jl,JIH

onHcaHHH ero Jl,BH>KeHHH B LleHTpe Macc 3eMJIH. OCH

npoCTpaHcTBeHHoH reoLleHTpH4ecKoH CHCTeMbI KOOpJl,HHaT
X, Y, Z opHeHTHpylOT TaK, 4T06bI OCb X u6bIJIa HanpaBJIeHa
B T04KY Ha4aJIa C4eTa reorpa£pH4ecKoH Jl,OJIrOTbI (B ne-

pece4eHHH rpHHBH4cKoro MepHJI,Ha a H 3KBaTopa), OCb

Z COBnaJl,aJIa C HanpaBJIeHHeM OCH Bpaw,eHHH 3eMJIH,

a OCb Y 6wJIa 6w HanpaBJIeHa BnpaBo.
PaJl,HOTeXHH4ecKHe CHCTeMbI Jl,JIH TpaeKTopHbIX H3Me-

peHHH pa3Mew,alOT Ha Hl-1n. CHcTeMbI Koop HHaT3THX
nYHKTOB Jl,OJI>KHbI 6bITb YBH3aHbI C ynoMHHYTOH rpHHBH4-
CKOH npHMoyrOJIbHOH cHcTeMoH KOOpJl,HHaT.

CBeJl,eHHH 0 pa3JIH4HbIX MOJl,eJIHX 3eMJIH Jl,aHbl B Ta6JI. I

H II. TpaeKTopHbIe H3MepeHHH 3aKJII04alOTCH B OTHO-

CHTeJIbHOH npHBH3Ke Hl-1C3 H Hl-1n nOcpeJl,CTBOM Ha6JIIO-

J],eHHH Jl,aJIbHOCTeH Hl-1n - Hl-1C3 Jl,0 Tpex H 60JIee nYHK-

TOB HJIH yrJIOBbIX KoopJ],HHaT Hl-1C3. Ha OCHOBe 3THX H3-

MepeHHH BbI4HCJIHIOT 3JIeMeHTbI Op6HTbI Hl-1C3. B npHMo-
yrOJIbHOH rpHHBH4CKOH CHCTeMe KOOpJl,HHaT MeCTO Hl-1C3

Hero J],BH>KeHHe B KaKOH-TO Ha4aJIbHbIH MOMeHT BpeMeHH

To BbIpa>KaIOTCH KOOpJl,HHaTaMH Xu, Y", Z" H npoeKLlHHMH

BeKTopa CKOpOCTH Hl-1C3 Ha 3TH >Ke KOOpJl,HHaTHbie OCH

V Vy, VZ. 3TH BeJIH4HHbI Ha3bIBalOT Ha4aJIbHbIMH YC-
JIOBHHMH Jl,BH>KeHHH. 3aJl,a4a nporH03HpOBaHHH Jl,BH>Ke-
HHH Hl-1C3 CBOJ],HTCH K npeJl,BbI4HCJIeHHIO ero KOOpJl,HHaT
Ha HanepeJl, HaMe4eHHbIe MOMeHTbI BpeMeHH, npH 3TOM

Y4HTbIBalOTCH CHJIbI, Jl,eHCTBYIOILlHe Ha cnYTHHK B nOJIeTe

(CM. rJI. I).
npeJ],BbI4HCJIeHHbIe Ha £pHKcHpoBaHHbIe MOMeHTbI Bpe-

MeHH napaMeTpbI J],BH>KeHHH H,l-1C3 4epe3 Kl-1n nepeJ],a-
IOTCH Ha cnYTHHK, rJl,e nOMellJ,aIOTCH Bu 3anOMHHalOllJ,eM

YCTpoHCTBe H xpaHHTcH Jl,0 nOCJIeJl,ylOw,eH KoppeKTHpoBKH.
B XOJl,e HaBHraLlHOHHoro ceaHca CBH3H CHA npHHHMaeT

OT Hl-1C3 MHHYTHbIe MeTKH BpeMeHH H npeJl,BbI4HCJIeHHble
X"' Y", Z", Vx , V ,VZ . 3TH Jl,aHHbIe Ha3bIBalOT 3l-1 nep-
BOro BHJI,a, OHa nepeJ],aeTCH HeOJl,HOKpaTHO, 4TO 06ecne-

4HBaeT HaJl,e>KHOCTb npHHHTbIX J],aHHbIX.
T04HOCTb nporH03HpoBaHHH KOOpJl,HHaT Hl-1C3 06yc-

JIOBJIHBaeT T04HOCTb 06cepBaLlHH no Hl-1C3, KOOpJl,HHaTbI
KOToporo B MOMeHT H3MepeHHH HaBHraLlHOHHoro napa-

MeTpa BbI4HCJIHIOTCH B CHA.

9* 131



METOAbl PEWEH\I15\
HAB\I1rALI,\I10HHOVI
3AAA4\11 B CHA

D.JIH peweHHH HaBHrall.HOHHoH
3aJl,allH, COCTOHllJ,eH B BbIllHCJIeHHH KOOpJl,HHaT MeCTa cYJI,-
Ha no H3BeCTHbIM KOOpJl,HHaTaM opHeHTHpoB H H3MepeH-
HbIM HaBHrall.HOHHbIM napaMeTpaM, npe>KJI,e Bcero HaJl,O no-

JIYlJHTb HaBHraUHOHHbIe ypaBHeHHH.
ECJIH B npHMoyrOJIbHOH rpHHBHlJCKOH CHCTeMe KOOpJl,H-

HaT 3aJl,aHbI 3JIeMeHTbI Jl,BH>KeHHH HHC3 XC" Y", Z",
Vx , Vy, Vz H 3JIeMeHTbI Jl,BH>KeHHH CYJI,Ha X

M, YM' ZM'
Vx . Vy. Vz. TO CBH3b Me>KJI,Y HHMH H HaBHraUHOHHbIMH napa-

MeTpaMH BbIpa3HTCH CJIeJl,YIOllJ,HM 06pa30M:
B Jl,aJIbHOMepHOM MeTOJl,e

.l1.= [(X,,-XM) 2+ (Y"-YM) 2+ (Z,,-ZM) 2] 1/2; (6.6)

B paJl,HaJIbHO-CKOpOCTHOM MeTOJl,e

Vr=[(X,,-XM) (Vx-Vx) + (Y,,-y) (Vy-Vy ) +

+ (Zn-ZM)( Vz-Vz)] D-
1
;

(6.7)

B pa3HOCTHO-JI,aJIbHOMepHoM MeTOJl,e (JI,JIH  D.=D.2-D.d

 D.=[(X,,-XM)2+ (Y,,-YJ 2+ (Z,,-ZM) 2] J/2 =

.= [(X,,-X M) 2+ (Y"-YM) 2+ (Z,,-ZM) 2] :/
2

. (6.8)

3anHcaHHbIe BbIpa>KeHHH HBJIHIOTCH HaBu2au,UOH-

HbtMU ypaBHeHuRMu. OHH n03BOJIHIOT no H3BeCTHblM 3JIe-

MeHTaM Jl,BH>KeHHH HHC3 H HaBHrall.HOHHbIM napaMeTpaM
HaihH HeH3BeCTHbIe KOOpJl,HHaTbI CYJI,Ha X

M , YM' ZM H npo-
eKuHH nYTeBoH CKOpOCTH CYJI,Ha Vx ,

Vy. Vz (Ha HX OCHOBe

MO>KHO HaHTH BeKTop nYTeBoH CKOpOCTH),
.l1.JIH peweHHH HaBHrall.HOHHOH 3aJl,alJH nOTpe6ye-rcH

COCTaBHTb CHCTeMY HaBHrall.HOHHbIX ypaBHeHHH, KOTOpblX
Jl,OJI>KHO '6blTb He MeHee onpeJl,eJIHeMbIX HeH3BeCTHblX.

DpaKTHlJeCKH npouecc 06CepBall.HH conpOBO>KAaeTCH 6o.,lb-
WHM KOJIHlJeCTBOM norpeWHOCTeH B HCXOJl,HbIX Jl,aHHbIX.

D03TOMY lJHCJIO ypaBHeHHH Jl,OJI>KHO HaMHoro npeBbIwaTb
lJHCJIO onpeJl,eJIHeMbIX BeJlHlJHH, lJTO n03BOJIHT HaihH H

YCTpaHHTb CHCTeMaTHlJeCKH Jl,eHCTBYIOllJ,He norpeWHOCTH
HaBHrauHOHHbIX napaMeTpOB H CY\lI,eCTBeHHO YMeHbWHTb
BJIHHHHe CJIYlJaHHbIX norpeWHOCTeH H3MepeHHH.
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CHCTeMY HecoBMecTHbIx ypaBHeHHH pewalOT cnoc060M

HaHMeHbWHX KBaJl,paTOB, B KOTOpOM HaHJIYlJWHM pe3YJIb-

TaTOM ClJHTaeTCH TaKOH, npH KOTOpOM CYMMa KBaJl,paTOB
OTKJIOHeHHH lJaCTHblX 3HalJeHHH HCKOMbIX BeJIHlJHH OT

HaHJI,eHHbIX BepmlTHeHWHX nOJIYlJaeTCH MHHHMaJIbHOH.

DpHMoyrOJIbHbIe rpHHBHlJCKHe KOOpJl,HHaTbl CYJI,Ha CBH-

3aHbl C ero reorpa£fmlJeCKHMH KOOpJl.HHaTaMH COOTHowe-

HHHMH

xM=ritCos qJ C?S A;

\YM=ritcos qJ SIn A;

zM=rg- sin qJ,

KOTopbIe MorYT 6bITb pa3peweHbI OTHOCHTeJIbHO qJ H A.

06"beM BbIlJHCJIeHHH npH paClJeTaX 3cpeMepHJI. HHC3

H peweHHH HaBHrall.HOHHOH 3aJl,alJH OlJeHb BeJIHK, n03ToMY

OHH B03MO>KHbI JIHWb C HCnOJIb30BaHHeM 3JIeKTpOHHbIX
BbIlJHCJIHTeJIbHbIX MaWHH, BXOJl,H\lI,HX B COCTaB CHA.

(6.9)

H\I13KOOPIJ\I1THbiE CHC

B HaCTomuee BpeMH cpYHKUHO-

HHPylOT OTelJeCTBeHHaH HH3KOop6HTHaH CHC «UHKaJl,a»
H nOJl,06HaH eH aMepHKaHcKaH CHC NNSS. KOTOpylO
lJaCTO Ha3bIBalOT «TpaH3HT» (TaK OHa HMeHOBaJIaCb B nepH-

OJI. pa3pa6OTKH).
B CHC «UHKaJl,a» HCnOJIb3YIOTCH cnYTHHKH THna «Koc-

Moc-IOOO» (pHC. 58, CM. Ta6JI. 5 H D-l).
HJl.eH nocTpoeHHH TaKHX CHCTeM HaBHraUHH 6bIJIa

CcpOPMYJIHpOBaHa B XOJl,e npHeMa 3HaMeHHTblX Ha BeCb

MHp CHrHaJIOB «6Hn-6Hn-6Hn...» nepBoro COBeTCKoro HC3,

06HapY>KHBWerO HpKoe npOHBJIeHHe 3cpcpeKTa D.onJIepa
B XOJl,e ceaHca CBH3H co cnYTHHKoM.

B HaCTOH\lI,ee BpeMH CHA CTaJIa OCHOBHbIM cpeJl,CTBOM

onpeJl,eJIeHHH reorpacpHlJeCKHX MeCT B OTKpblTOM Mope Ha

ToprOBbIX, pbI60Jl,06bIBa IO\lI,HX , OKeaHorpacpHlJeCKHX, rH-

I1,porpacpHlJeCKHX, ceHCMOpa3BeJl.bIBaTeJIbHblX H Jl.PyrHx

HaYlJHO-HCCJIeJl,OBaTeJIbCKHX cYJl.ax, HXTax, a TaK>Ke Ha 6y-
POBbIX YCTaHOBKax H Jl.a>Ke Ha HCCJIeJl,OBaTeJIbCKHX 6YHX.
DpHeMHbte YCTpOHCTBa CHC BXOJl,HT KaK COCTaBHOH

3JJeMeHT npaKTHlJeCKH BO Bce HaBHraUHOHHbte KOMnJIeKCbI,

HBJIHHCb. KaK npaBHJIO. OCHOBOH HX nOCTpOeHHH. H B
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PHC. 53. HaBHraUHoHHbIii YlC3

«KocMoc-1000:o

OTe4eCTBeHHOH, 1-1 B aMepl-lKaHCKOH CI-lCTeMaX eCTb npl-l-
eMHaH annapaTypa AnH npOBeAeHI-IH TonoreoAe31-14eCKI-IX
H KapTorpacpH4eCKHX pa60T.

CHcTeMbI «UI-IKaAa» H «TpaH3HT» nOCTpoeHbI Ha 011-

HI-IX H Tex >Ke npHHUHnax H HMelOT oAHHaKoBYIO CTPYKTY-

Py, c011ep>Kaw,ylO TpH OCHOBHblX 3neMeHTa: CHcTeMY Hl1C3,
Ha3eMHbIH KOMnneKC H 60PTOBYIO CHA Ha cY11ax. Hecy-
w,ecTBeHHbIe pa3nl-l4HH eCTb B napaMeTpax Op6HT, KonH-

4eCTBe Hl1n, OpraHI-I3aUHH TpaeKTopHbIX 1-13MepeHHH,
MaTeMaTH4eCKHX MeTo11ax npOrH031-1pOBaHHH H cpopMax
npe11CTaBneHHH Op6I-1TW.

B CHC «UHKa11a» Ha KpyroBbIx oKonononHpHbIx paB-
HOOTCTOHlllHX no AonroTaM BOCX011HW,HX Y3noB op6HTax
B HacToHw,ee BpeMH 11BI-I>KYTCH 4eTbIpe cnYTHHKa THna

«KoCMoc-1000», HMelOw,Hx HaKnOHeHI-IH Op61-1T i=83° H

nepl-loJ],bI 06pallleHI-IH OKono 105 MHH. npH TaKOM nepH011e
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06pallleHHH Hl1C3 B Te4eHi-le CYTOK cOBepwaeT OKono

13,5 060pOTOB BOKpyr 3eMnH.

B CHC «TpaH3HT» B HacToHw,ee BpeMH nHTb Hl1C3

(Cepl-lH «OcKap» 1-1 «HoBa») C nepl-1011aMH 06pallleHI-IH

OKono 107 MHH cpYHKlI.HOHl-lpYIOT Ha op6HTax, HMelOw,HX

HaKnOHeHHe i 90°.npHHI-lMaH BO BHI-IMaHHe, 4TO pa604aH
30Ha CHC onpe11enHeTcH Y11aneHHeM Ha6nlOAaTenH OT

TpaccbI cnYTHHKa (HnH BbICOTOH KynbMI-lHaUl-I1-I Hl1C3) ,

3aMeTHM, 4TO CHC «TpaH3HT» I-IMeeT «MepTBYIO» 30HY

B paHoHe nonlOCOB (npH reorpacpH4ecKoH wH oTe60nee
88°), TaK KaK onpe11eneHl-le KOOp11I-IHaT B 3TOH 30He He-

B03MO>KHO, B OTnl-l4He OT aMepHKaHcKoH CHCTeMbI CHC

«UHKa11a» TaKoro orpaHH4eHHH no 30He 11eHCTBHH He

HMeeT.

06e CHCTeMbI HnHIOTCH naCCHBHbIMH, TaK KaK 11nH

onpeAeneHI-IH KOOp11I-lHaT MeCTa cY11Ha 110CTaT04HO 06e-

Cne41-1Tb TonbKO npHeM CHrHanOB Hl1C3. KOnl-l4eCTBO

nOTpe6HTeneH TaKHX CHCTeM He OrpaH1-I4eHO. CHC 110nn -
pOBCKoro Tl-lna AOCTynHbI 11nH nlO6blx nOTpe6HTeneH,

I--IMeIOIllI--lX cOOTBeTcTBYIOW,YIO annapaTYPY.
Ha3eMHbIe CTaHUHH CJIe>KeHHH CHC 06ecne4HBalOT

TpaeKTopHwe H3MepeHHH H npHeM TeneMeTpl--l4eCKOH
I--IHcpopMaUHH, He06xo11HMOH AnH KOHTponH pa60Tocnoc06-
HOCTH pa3nl--l4HbIX 3neMeHTOB l1C3. TpaeKTopHbIe uH3Mepe-
HHH BbInOnHHIOTCH C nOMow,blO MHorOKaHanbHOH anna-

paTypbI. l1cnonb30BaHHe HeCKonbKHX 4aCTOT n03BonHeT

3Ha4HTenbHO CHH3HTb BnHHHHe 3cpcpeKTa pacnpoCTpaHeHHH
pa11HoBonH B HOHoccpepe Ha T04HOCTb H3MepeHHH napa-

MeTpoB Op6HT cnYTHI--IKa.
B peanbHoM pe>KHMe BpeMeHH BCH TpaeKTopHaH I--IH-

cpopMaUHH nocpe11cTBoM YCTPOHCTB perHCTpaUHH napa-
MeTpoB npl--lBH3bIBaeTcH K WKane eAI--IHOrO BpeMeHH. Ka>K 
J],blH Hl1n Hcnonb3yeT wKany BpeMeHI--I, OCHOBY KOTOpOH
COCTaBnHeT BbIcoKOCTa61--1nbHblH onopHbIH reHepaTop,

CI--IHXpOHI--I3I--1pOBaHHbIH no 4aCTOTe H no cpa3e C lI.eHTpanb-
HbIM reHepaTopoM CHCTeMbI eAHHoro BpeMeHH CHC.

nonY4eHHbIe C Hl1n pe3ynbTaTbI TpaeKTopHbIX H3Me-

peHHH no KaHanaM CBH3H nepe11alOTcH B Bb14 HCJI I--ITenb-

HbtH ueHTp, r11e onpe11enHIOTcH TeKyw,He 3Ha4eHHH napa-

MeTpoB 11BI--I>KeHHH l1C3. )],nH pac4eToB 3KcTpanonHpo-

BaHHbIX 3Ha4eHHH 3neMeHTOB Op61--1T B Ka4eCTBe Ha4anb-

HbIX ycnoBHH Hcnonb3YlOT pe3ynbTaTbI MHor04aCOBbIX

cepHH TpaeKTopHblX 1--13MepeHI--IH. BbI4HcnHIOT 311 11BYX
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BHJI,OB: KpaTKOCp04HYIO Ha nepHOJl, OT 16 Jl,0 24 4 H Jl,OJIro-

CP04HYIO Jl,JIH npOrH03a Jl,BH}KeHHH l1C3 Ha CpOK Jl,0 2 Mec

KpaTKocp04HaH 311 H Jl,PyraH CJIY}Ke6HaH HHcpopMa 
UHH 4epe3 Kl1n no paJl,HOKaHaJIY OJl,HH-JI,Ba pa3a
B CYTKH TpaHCJIHpyeTcH Ha cnYTHHKH CHCTeMbl. nOcJIe Ka>K-
Jl,oro BBOJl,a HHcpopMaUHH OCYUleCTBJIHeTCH KOHTpOJIb npa-
BHJIbHOCTH 3anHCH Jl,aHHblX B 3anOMHHalOUleM YCTpoikTBe
(3Y) annapaTypbl cnYTHHKa. npH 06HapY}KeHHH oWH60K
npOH3BOJl,HTCH nOBTopHblH BBOJl,.

4HCJIO OJl,HOBpeMeHHo BKJII04eHHbIX Jl,JIH pa60TbI
cnYTHHKOB B Ka}KJI,OH CHCTeMe He npeBblwaeT weCTH. 113-
3a pa3JIH4HbiX cpaKTopOB, Bbl3blBalOUlHX npeueCCHIO op-
6HT, B3aHMHoe pacnOJIO}KeHHe l1C3 B CHCTeMe nOCTOHH-

HO H3MeHHeTCH.

B03MO}KHbI CJIY4aH, KOrJl,a l1C3 CHCTeMbl npH6JIH-
}KaIOTCH Jl,pyr K Jl,pyry HaCTOJIbKO, 4TO pa3J1,eJIeHHe HX

CHrHaJIOB no 4aCTOTe B CYJl,OBbIX npHeMOHHJI,HKaTOpax
CTaHOBHTCH npaKTH4eCKH HeB03MO}KHbIM. B ueJIHX npeJl,Y-
npe}KJI,eHHH TaKHX cHTyaUHH C Kl1n CHCTeMbI Jl,aeTCH KO-

MaHJI,a Ha BbIKJII04eHHe annapaTypbl COOTBeTCTBYIOUlHX
cnYTHHKOB C OJl,HOBpeMeHHbIM onOBt'llleHHeM nOJIb30BaTe-

JIeH (CM. rJI. I).
CnYTHHKH BbIBOJl,HTCH Ha Op6HTY cooTBeTcTBYIOUlliM

paKeTHblM KOMnJIeKCOM B nJIaHOBOM nOpHJI,Ke Ii npH He-

06XOJl,HMOCTH 3aMeHbl B CJIY4ae HapyweHHH B pa60Te OJJ-
HOro H3 l1C3 Ha op6HTe. B CiliA, HanpHMep, 3anycK
Hl1C3 npOH3BOJl,HTCH C paKeTHoH 6a3bI BBC B BaHJI,eH-

6 prenp nOMOUlH CTaHJI,apTHOH 4-CTyneH4aToH TBepJl,O-
TOnJIHBHOH paKeTbl «CKaYT». 3aMeHa BbIWeJl,Wero H3 CTpOH
cnYTHHKa CHC «TpaH3HT» HOBblM H3 4HCJIa 3anaCHbiX

3aHHMaeT He 60JIee 2 CYT. Ka}KJI,bIH 3anycK 06XOJl,HTCH B

3,5 MJIH Jl,OJI., BKJII04aH CTOHMOCTb paKeTbI. 3aTpaTbI Ha

06ecne4eHHe pa60Tbi Ha3eMHOH ceTH CHC e}KerOJl,HO COCTa-

BJIHIOT 5 MJIH Jl,OJI., a xpaHeHHe 3anaCHbiX l1C3 - 0,3 MJIH

Jl,OJI.

CnYTHH CHC «TpaH3HT» npeJJCTaBJIHeT C060H 8-rpaH-
HYIO npH3MY BbICOTOH OKOJIO 30 H Jl,HaMeTpoM 45 CM. Mac-

ca cnYTHHKa nOpHJI,Ka 60 Kr. CnYTHHK cHa6}KeH 4eTblpbMH
6aTapeHMH COJIHe4HbiX 3JIeMeHTOB, KOTopble pacKpbIBalOTcH
nOCJIe BblBOJl,a cnYTHHKa Ha Op6HTY. CneUHaJIbHblH Mexa-

HH3M 3aMeJl,JIHeT BpaUleHHe cnYTHHKa, Bbl3BaHHoe BpaUlc-
HHeM paKeTbl-HOCHTeJIH. OCTaT04Hoe BpaUlaTeJIbHOe Jl,BIi-
}KeHHe YCTpaHHeTCH MarHHTHbIMH CTep}KHHMH C BbICOKHM
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MarHHTHblM rHCTepe3HcoM, KOTopbIe, B3aHMOJl,eHCTBYH

C MarHHTHblM nOJIeM 3eMJIH, OCTaHaBJIHBalOT Jl,BH}KeHHe

11C3 BOKpyr OCH. B BepXHeH 4aCTH cnYTHHKa BbIJI,BHraeTcH

t1lTaHra Jl,JIHHOH 30 M C rpY30M Ha KOHue, CJIY}KaUlaH Jl,JIH

rpaBHTauHoHHoH cTa6HJlH3aUHH. 3THM Jl,OCTHraeTCH

OplieHTaUHH npOJl,OJIbHOH OCH cnYTHHKa Ha 3eMJIIO C T04-

HOCTblO Jl,0 10°, 4TO n03BOJIHeT HCnOJIb30BaTb Jl,JIH nepe-

]Ja4H HaBHraUHOHH XCHrHaJIOB HanpaBJIeHHYIO aHTeHHY

npH OTHOCHTeJIbHO MaJIOH MOUlHOCTH H3JIY4eHHH.

AnnapaTypa cnYTHHKa COCTOHT H3 BbIcoKOCTa6HJIbHO-

ro KBapueBoro reHepaTopa, Jl,eJIHTeJIbHbIX H YMHO}KHTeJIb-

HbIX cxeM, npHeMHHKa CHrHaJIOB Ha3eMHbiX CTaHuHH,

3anOMHHalOlllero YCTpoHCTBa, MOJl,YJIHTOpa, HaBHrauHOH-

HblX nepeJl,aT4HKOB, aHTeHH H Jl,PYrHX YCTPOHCTB.
l1C3 BbInOJIHHeT cpYHKUHH HaBHraUHOHHoro 0pHeHTH-

pa, Ha KOTOpbIH B03JIO}KeHa 3aJl,a4a nepeJl,a4H Jl,aHHbIX 311

Ha cpHKcHpoBaHHble MOMeHTbl BpeMeHH. Co cnYTHHKa H3JIY-

4aeTCH Jl,Ba HaBHraUHOHHblX CHrHaJIa Ha 4aCTOTax 150

Ii 400 MrIJ., MOJl,YJIHpOBaHHbIx no cpa3e no CneIJ.HaJIbHoMY

3aKoHY Jl,JIH nepeJl,a4H HaBHraUHoHHoH, BpeMeHHoH H TeJle-

MeTpH4ecKoH HHcpopMaUHH.
nepeJl,a4a Jl,BYX KorepeHTHo CBH3aHHblX CHrHaJIOB Jl,a-

eT B03MO}KHOCTb B annapaType nOTpe6HTeJIH, pa60TalOllleH

Ha 06eHx 4aCTOTax, aJIrOpHTMH4ecKH BbI4HCJIHTb nonpaBKY

Ha HOHoccpepHYIO pecppaKIJ.HIO, a TaK}Ke nOBblCHTb nOMe-

XOYCTOH4HBOCTb H Jl,OCTOBepHocTb npHeMa (HHcpopMaIJ.HH
B 060HX KaHaJIaX npaKTH4ecKH OJl,HHaKoBa).

AnnapaTypa nOTpe6HTeJIeH 06ecne4HBaeT npHeM CHr-

HaJIOB l1C3, Jl,eKOJl,HpOBaHHe Op6HTaJIbHbIX Jl,aHHbIX, li3Me-

peHHe HaBHraIJ.HOHHbIX napaMeTpoB H peweHHe 3aJl,a4H

onpeJl,eJIeHHH KOOpJl,HHaT MeCTa cYJI,Ha.

YnpaBJIeHHe pa60ToH BceH CHCTeMbl oCYUleCTBJIHCT

ueHTp CHC, rJl,e cocpelloT04eHbl Bce llaHHble 0 napaMeT-

pax CHCTeMbl, npHHHMalOTcH peweHHH 0 BKJII04eHHH (Bbl-

K.lI04eHHH) l1C3, pewalOTcH onepaTHBHble BOnpOCbI. CBH-

3aHHble C 3KCnJIyaTaulieH CIiCTeMbt Ii OTJI,CJIbHbIX et' 3JIe-

MeHTOB.

T04HOCTb CHCTt'Mbt 1l0nJIepOBcKoro Tlina, C T04KIi 3pe-

HHH nOJIb30BaTeJIH, xapaKTepli3yeTcH cpellHeH KBallpa-

TH4eCKoH oWH6KOH OnpClleJIeHHH KoopllHHaT MeCTa He-

nOJl,BH}KHOrO 06"beKTa npH OllHOM HaBliraUHOHHOM ceaHce.

..'.lJIH nOJl.BH}KHbIX 06"beKTOB, B TOM 4HCJIe llJIH MOpCKI-IX

CYllOB, npH oueHKe T04HOCTH KoopllHHaT B03MO>KHa 1l0nOk
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HHH'.lbHafl OWHOKa H3-1a HE'T04HOCTH \ 4E'Ta Rf'KTOT1aCOOCTRE'HHOrO !lBH>KE'HHH CV!lHa (f'rO anCO.l\()THOro .'IAH->KE'HHH OTHOCIfTE'.'IbHO 3f'M,lH) BO R[Je\1f1 HaRlfralllfOHHOroCE'aHCa.

nOrpE'WHOCTH B Of)CE'PBOBaHHOM 'I/IE'CTE' CV1Ha RC,1("_
CTBlff' HE'T04HOrO OnpE'lf'.lf'HHH BE'KTOpa CKOpOCTIf f'ro'lBH>Kf'HIfH HI" Ha6JI\()'la\()TCH TO,'lbKO Ha CVTJ:aX, 060PV lO_
BaHHhl'l( aOCO.'l\()THbIM .TJarOM - HaBlfraUHOHHblM IfHCTT1\-
'I/IE'HTO'l/l, T04HO V4 1ITbIRa \()II\HI\I nf'jJeI\1E'WE'H HI" CVnH a OT-
HOClITE'.'lbHO !lHa MOIlH. O!lHaKO 4all\E' BCE'rO CV'la HI" IfMf'\()TTaKIf'l( .TJarOB. OObI4HhIE' .TJarH If KOl\maCbl H31\1E'IlH\()T C HE'-
KOTOphl'l/llf norpeWHOCTfll\l1f nepE'1\1eWE'HHE' C\'!lHa OTHOCII.
TE'.'lbHO BO'lbl, KOTopaH, B CBO\() 04E'pf'E'lb. !lBH>Kf'TCfI. VHO-
CHl\laH !f'4E'HHf''I/I. CBf'TJ:E'HIfH 0 HanpaR.'If'HHIf H CKOPOCTH
TE'4E'HHH B HaRHra IIHOHHh1'i nOCOOHH'I( 4aCTO HE'Ha 1JE'>KHbI.

npE'!lCTaRHM CE'OE' 01l1l-10K\' B V4eTE' !lRIf>KE'HHfI C\'lHa
B mOP\1(' Bf'KTOpa If pa3,'l0>KHI\I f'ro Ha :1RE' COCTaR.1H\()I11I.1("
1\1f'pH TJ:HOHa,lbHaH COCTaB,lf1\()lIIa fI nO.1V4aE'TCfI npOE'UHIlORa-HHE'1\1 Bf'KTOlla Ha rf'Orllamlf4E'CKHH 1\1f'IlHJHaH Mf'('Ta. a
IIIHpOTHafl COCTaB,'lH\()lI\aH - Ha nalla,1J.1JE'.'lb. Halloo.'lE'f'
C\'WE'CTBE'HHO B.'lHflHHE' 1\1f'PHJHOHa,'lbHOH COCTaR.'lfl\()\uE'ff
OHO 3aRHCHT OT \'!la.1('HHfI CV'IHa OT TpaCChl HVIC1: 4('\1
O,'lH>Ke Tpacca (4E''I/I OO,lbllIf' BblCOTa KV,'lhMIIHaIlHIf CfI\T-
HHKa), TE'M OOJIbt1lE' OlUHOKa.

B 3TOi\ npoo.'IE'I\1E' (CM. IlHC. fi2) VMf'I'THa a Ha,'lOrrHI
C 1\1eTO'l0\1 Kp\()r'fc-nE'.'lf'Hra B €\'TJ:ORO>K'lf'HHH, KOr!la \If'>K'l\'
,lHHHflMH nO,TJO>KeHHH RME'wa\()TCH OTIlf'3KH npOH'IE'HHOrO
CVTJ:HOI\I nVTH. ECJlH \TO,'l nE'pf'CE'4E'HHH .TJHHHH nOJIO>KE'HIIH
HE'BeJIHK (B CHC 3TO COOTRE'TCTBVE'T BblCOTf' KV lbl\lIIHalllIl1
60.'lf'E' 70°), TO na>KE' HE'60,'lbmaH OLlIHOKa R :ma'4E'HHH Bl\lf'-
waE'l\lOrO \tE'>K'IV JlIIHHfll\m nO,'lO>KeHHH Bf'KTOpa npHRO'lHTK CVlllE'CTBE'HHbl\1 OI1lHOKa\1 onpE'!lE','IeHHfI \If'CTa. n03TO\I\'
B HaRHrallHH CTllf'l\1HTCH HcnO.'Ib30BaTh ,lHHHH nO,'10>KE'HIfH.
nE'pf'CE'''a\()\UHE'CH no'l vr.TJO\'I. 6.'lH3KHI\1 K npf!\101\IV. R r:H(
3TO COOTRE'TCTBVf'T BhICOTa\1 KV,'1bl\111HaUHH OT :in 'IO fio

e

(onTlfl\1a.'lbHhIH RaIlHaHT).
CPE'!lHE'f"3Ha4E'HHE' 1l0no.TJHHTE'.'lbHOH OlilHOKH H3-1a HE'-

Bf'pHOrO \'4f'Ta Bf'KTOpa nVTE'BOH CKOIlOCTH COCTaR,'lflE'T 0,2
I\Hf.1JH (:i70 \1) Ha Ka>K %111 V3f'.1 OLlIIIOKH V4eTa CKOpOCTH.VICK.'l\()4HTb 3TV OUIHOKV H.Tm 3Ha4HTf','lbHO E'f' \'\1E'HhIlIllTh
1\10>KHO TpE'\IH cnocooa:\m: TE''I(HH4E'(,KH\I. 0IlraHIf3aIlHOH-
Hhl1\1 H a.'l rOil HT \111 4 E'C KH 1\1. Ka>K!lhI1\1 111 3Hf'l( cnoco-
OOB MO>KHO onpE'!lE'.1JHTb BE'KTOp nVTE'ROH Cl\OpOCTH C\'l-
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Ha C TOH HJIH HHOH CTeneHblO T04HOCTH, OIlHaKO 1l0CTaTO'-l-
HOH IlJIH cYtlJ,eCTBeHHoro nOBblweHHH TO'-lHOCTH 06cepBa-
UHH no CHC Ha XO.ll.Y cY.lI.Ha. O.ll.HOBpeMeHHO npH 3TOM

VBeJ1H'-IHBaeTCH pa60'-laH 30Ha npOBe.ll.eHHH HaBHraUHoHHblX
CE'aHCOB: IlJIH 06cepBaUHH MorYT 6bITb HCnOJIb30BaHbl
H31\1E'peHHH, nOJIY'-IaeMble no HVIC3 C BblCOTaMH KYJIbMH-
HaUHH B npeIleJIaX OT to .lI.O 75-80°.

TexHH'-IecKHH cnoc06 OCYtlJ,eCTBJ1f1IOT C HCnOJlb30BaHHeM

JlarOB, H3MepHIOwHx CKOpOCTb cY.lI.Ha OTHOCHTeJIbHO MOp-
CKoro .lI.Ha. K 3TOMY THny JIaroB OTHOCHTCH .lI.OnJlepoBcKHe,
KOppeJIHUHOHHblE' H .lI.p.

BTopoH cnoc06 npe.ll.ycMaTpHBaeT opraHH3aUHIO MHoro-

napaMeTpH4ecKHx CHC, KorIla no O.ll.HOMY HVIC3 O.ll.HO-
BpeMeHHo (HJIH nOCJIe.ll.OBaTeJIbHo) H3MepHIOT .lI.Ba HJlH 60-
neE' HaBHraUHOHHblX napaMeTpoB (HanpHMep, .lI.aJIbHOCTb
H pa3HoCTb .lI.aJIbHOCTeH) JIH60 KorIla HaBHraUHOHHble na-

paMeTpbl H3MepHIOT ollHoBpeMeHHo no HeCKOJIbKHM HVIC3,
HaXO.ll.HtlJ,HMCH B 30He pa.ll.HoBH.lI.HMOCTH 06'beKTa.

VI HaKOHeu, aJIropHTMH'-IeCKHH cnoc06 3aKJ1IO'laeTCH

BO BBe.ll.eHHH B pewaeMYIO cHcTeM)' ypaBHeHHH etlJ,e
OIlHOH, 4eTBepToH HeH3BecTHoH - BeKT panYTeBoH CKO-

pOCTH cYIlHa.
llJlH peweHHH 3TOH CHCTeMbI He06xOIlHMO He MeHee

4E'TblpeX ypaBHeHHH. TaKoH aJ1rOpHTM, B OTJIH4He OT 06b14-
HOro 3X 3, npHHHTo Ha3blBaTb «'-IeTblpe Ha '-IeTblpe».

CaMblH npoCToH - nepBblH nYTb, HO OH HMeeT orpa-
HH'-IeHHH H3-3a Toro, 4TO cOBpeMeHHble .lI.OnJIepoBcKHe H

KOppeJIHUHOHHble JlarH onpe.ll.eJIHIOT CKOpOCTb CY.lI.Ha npH
rJly6HHe MOpH He 60Jlee 700 M, a HHepUHaJIbHble CHCTeMbl

nOKa O'-leHb .lI.OporH.
HaH60JIee nepcneKTHBHblM .lI.JIH peweHHH 3TOH 3aIla'-lH

HBJIHeTCH HCnOJlb30BaHHe CHC, 06ecne4HBalOwHx OIlHO-

BpeMeHHYIO pa.ll.HOBH.lI.HMOCTb HeCKOJIbKHX HVIC3. K Ta-

KHM CHCTeMaM OTHOCHTCH C03.l1.aBaeMble B HaCTOHtlJ,ee

BpeMH Cpe.ll.HeBblcoTHble CHCTeMbt rJIOHACC (CCCP) H

HABCTAP (ClllA).
npH HCnOJIb30BaHHH HH3KOOp6HTHblX CHCTeM HeKOTO-

pble npeHMYtlJ,eCTBa B onpeIleJleHHH BeKTopa nYTeBoH
CKOpOCTH cY.lI.Ha IlaeT aJlrOpHTMH'-IeCKHH MeTO.ll., KOTOpblH
VcneWHO npHMeHHIOT B KOMnJIeKCe C l1.0nJIepoBcKHMH
laraMH.

CneUHaJlHCTbl paccMaTpHBalOT 60Jlee .lI.eTaJIbHYIO
IfcTeMY KJlaCcH<pHKaUHH oWH60K 06cepBauHH B CHC,
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napaMeTp

30Ha JJ.eiiCTBHH

Cpen.HHH KBan.paTH'Ie-
CKaH OWI16Ka ollpen.e-
JleHIIH Koopn.HHaT, M

LIOIlOJlHHTe,lbHaH
oWlI6Ka Ha Xon.y, BHO-

CHMaH 3a C'IeT 1I0rpew-

HOCTH Y'leTa CKOpOCTH

cyn.Ha Ha I Y3. M

Cpen.HHH ;J.IICKpeTHOCTb
OnpeLleJleHHH Koopn.IIHaT

(lIpll IIHTH YlC3), MIIH

BbICOTa Op6HTbI, KM

YroJl HaKJlOHeHHH op-
6HTbI, rpan..
llllalla30H pa60'lllx
'IaCTOT, Mfu

MOn.Y.1HUIlH Hecyweii
'IaCTOTbI

feon.e3l1'1eCKaH OCHOBa

WKaJla BpeMeH11

Ta6,IIl/{a 14

CHC CUIIK3D.a» CHC cTpaH3HTY

fJl06a, bHO,6e3 orpa-
HIILJeHIIH
100 (CHA THlI3

«WxYHa» )
30 (CHA TlllIa

«4eJlH»)
370 (CHA C a,lr0pHT-
MOM 3X3)
75 (CHA «4e. H» c

aJlrOpllTMoM 4X4)

110 WllpOT ::1::880

40 (2-KaHaJlbHaH

CHA)
100 (OD,HOKaHa bHaH
CHA)
370 (!l.JlH Bce"\: TlIlIOB

CHA)

110 - JJ.JlH WllpOTbI 0° 110 - n.JlH WlIpOTbl 0'

90 -» »30° 90 -» »30°

60 -» »60° 60 -» »60°

1000 1075

83 90

150; 400 399, 968; 149, 988

<1>a30Kon.OBaH (TO. bKO <1>a30BaH

KaHaJl 150 Mfu)
3J1J11ll1colln. KpacoB- 3J1J11Il1COHn. BfC-72
CKoro

MocKoBcKoe 3l1MHCe fpIlHBII'ICKOe Bpe\1H
BpeMH

OCHOBaHHYIO Ha pa311E'.fJE'HHH oWH60K no <paKTopaM, HX no-

pmK.lI.alOlllHM. no ;HOH KJ1aCCH<pHKallHH BCIO CHCTeMY
OWH60K 06cepBallHH no CHC pa3.l1.eJlflIOT Ha .lI.Be no.ll.-

CHCTeMbl: 3<peMepH.lI.Hble OWH6KH 06cepBallHH H OWH6KH
OTHOCHTeJlbHOH npHBfl3KH CY.lI.Ha K I1C3.

B CBOIO Oqepe.ll.b, OWH6KH OTHOCHTeJlbHOH npHBfl3KH
pa311eJlfllOT Ha annapaTypHblE' OWH6KH, reOllE'3HqeCKHe-
H3-3a HeTOqHOrO 3HaHHfI MeCTHoro reOlleHTpHqeCKOrO pa-

l1.H¥ca H oWH6KH H3-3a HeTOqHOrO 3HaHHfI BeKTopa nYTe-
BOH CKOpOCTH CYllHa (0 KOTOpblX wJla peqb BbIWE').

DOJ1ee )J,eTaJ1bHOe pa3.l1.eJleHHe COCTaBJ1f1I0111HX n03BO-
J1f1eT BblflBHTb HCTOqHHKH OWH60K H OnpelleJ1HTb nYTH HX

YMeHbweHHfI. PeaJlH3allHfI 3TOH 3a.ll.aqH B qaCTH yqeT3
oWH60K OTHOCHTeJlbHoII npHBfl3KH MO}KE'T 6bITb ocywecT-
BJleHa B CY.lI.OBOH CHA.

-

OCHOBHble xapaKTepHCTHKH CHC «UHKaJl,a» H «TpaH-
3HT» npHBelleHbl B Ta6J1. 14.
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3TH CHC 06J1a.ll.a1OT CYtlJ,eCTBeHHbIM He.ll.OCTaTKOM,

3aKJ1IO'-IalOtlJ,HMCfI B TOM, '-ITO B HH3KOOp6HTHbiX CHCTeMax

KOOp.ll.HHaTbl MeCTa MorYT 6bITb nOJ1Y'-IeHbl JlHWb B onpe-

 eJ1eHHble MOMeHTbI BpeMeHH, KOr.ll.a O.ll.HH H3 cnYTHHKOB

CHCTeMbl HaXO.ll.HTCfI B 30He pa.ll.HOBH.lI.HMOCTH. OpH HaJ1H-

qHH nfiTH cnYTHHKOB B CHCTeMe 06eCne'-lHBaeTCfI Cpe.ll.HfIfi

 HCKpeTHOCTbHa.ll.e}KHbiX 06cepBallHH 70 MHH (.lI.J1f1 WHpOT
30-60°). B 3THX WHpOTax C BepofiTHoCTblO 0,5 B03MO}K-

HO onpe.ll.eJ1eHHe MeCTa CY.lI.Ha He pe}Ke O.ll.HOro pa3a 3a 1 '-I

H C BepoflTHoCTblO 0,9 - He pe}Ke O.ll.HOrO pa3a 3a 2 '-I.

f)OJ1bWHe HHTepBaJ1bl Me>K.lI.Y 06cepBallHflMH (.lI.O 3-4 '-I)

XOTfi H MaJlOBepOfiTHbl, HO B03MO>KHbl H3-3a HepaBHoMep-

HOro pacn0J10>KeHHfI Op6HT H n0J10>KeHHfI cnYTHHKoB Ha

HHX. YBeJ1HQeHHe '-IHCJ1a cnYTHHKoB B CHCTeMe npaKTH-

QeCKH He YJlY'-IWaeT .lI.HCKpeTHOCTH 06cepBallHH, TaK KaK

npH 3TOM YBeJlH'-IHBaeTCfI BepOfiTHOCTb Ol1.HOBpeMeHHoro

nOflBJ1eHHfI B 30He pa.ll.HOBH.lI.HMOCTH l1.BYX H 60J1ee cnYT-

HHKOB H B03HHKalOT TPY.lI.HOCTH CeJ1eKllHH CHrHaJlOB

3THX I1C3.

B nOJ1f1pHbIX WHpOTax Cpe.ll.HfIfi .lI.HCKpeTHOCTb 06cepBa-

llHH YMeHbwaeTCfI H B wHpoTe 80° .lI.OCTHraeT 30 MHH.

IlpH 3TOM, HanpHMep, Ha wHpoTe 75° BepofiTHoCTb onpe-

neJleHHfI MeCTa He pe>Ke O.ll.HOrO pa3a 3a 30 MHH paBHa

0,6, a 3a 1 '-I - 0,9.
B lleJ1f1X nOJlY'-IeHHfI HenpepblBHblX TeKYlllHx KOOp.ll.H-

HaT CY11.0Bafi CHA conpfiraeTCfI C .lI.aT'-IHKaMH Kypca H

CKOpOCTH H TeM caMblM 06eCne'-lHBaeT C'-IHCJ1eHHe nYTH

CYl1.Ha Me>KllY 06cepBallHflMH. OpH 3Ha'-lHTeJlbHbIX npOMe-

}KYTKax Me}K.lI.Y 06cepBallHflMH (oc06eHHO B HH3KHX WH-

pOTax) OWH6KH C'-IHCJ1eHHfI 3aMeTHO HaKanJ1HBaIOTCfI.

npH OrpaHH'-IeHHOM '-IHCJ1e HH3K0J1eTfltlJ,HX HI1C3 no-

BblCHTb TO'IHOCTb 3HaHHfI TeKYtlJ,HX KOOp.ll.HHaT MeCTa

MO}KHO 3a C'-IeT YJ1YQWeHHfI Ka'-leCTBa xpaHeHHfI KOOP.ll.H-
HaT Me>Kl1.Y 06cepBallHflMH H HCn0J1b30BaHHfI .lI.PyrHx HCTOQ-

HHKOB HaBHrallHOHHOH HH<POpMallHH. COBMeCTHafi 06pa-
60TKa pa3HOpO.ll.HOH HaBHrallHOHHOH HH<PoPMallHJ{ npH

nOCJle.ll.OBaTeJ1bHOM YTO'-lHeHHH TeKYtlJ,HX KOOp.ll.HHaT npH-
BOl1.HT K He06xo.ll.HMOCTH C03.l1.aHHfI HaBHrallHOHHblX KOM-

nJleKCOB, B KOTOpblX OCHOBHblM 3J1eMeHTOM flBJlfleTCfI

CHA. MaTeMaTH'-IeCKOe 06eCne'-leHHe <PYHKllHOHHpOBaHHfI
TaKHX CHCTeM C KOMnJ1eKCHOH 06pa60TKOH HaBHrallHOH-

HOH HH<POpMallHH, nOJlY'-IeHHOH OT pa3HblX .lI.aT'-IHKOB,

HBJlfleTCfI CJ10>KHOH np06J1eMOH.
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CY,lJ,OBbIE KOMnnEKCbl
CnYTHJ.1KOBOIll
HA BJ.1 rAl.\J.1J.1

CY,lJ,OBaH KOMnJleKCHaH CHA
npellHa3HalJeHa ,lJ,J1H onpe,lJ,eJ1emm 06cepBOBaHHblX KOOp-
,lJ,HHaT MeCTa CY,lJ,Ha H TOlJHOrO BpeMeHH no CHrHaJ1aM Ha-
BHraUHOHHblX cnVTHHKOB, a B npOMe>KYTKax Me>Kn.y 06cep-
BaUHHMH - llJlH ClJHCJ1eHHH TeKYWHX Koopn.HHaT no
,lJ,aHHbIM Kypca H CKOpOCTH C YlJeTOM napaMeTpOB CYMMap-
Horo CHoca.

CHA MO>KeT 6bITb YCJ10BHO nO,lJ,pa311eJleHa Ha KOMnJleK-
TaUHH cpellHeH H BblCOKOH TOlJHOCTH llJlH non.BH>KHbIX
06'beKTOB H cneW-laJ1bHYIO reOlle3HlJeCKYIO annapaTYPY Bbl-
COKOH TOlJHOCTH llJ1H pa60Tbl Ha HenO,lJ,BH)KHOM OCHOBaHHH.

HaH60J1ee npOCTble H n.eweBbIe MO,lJ,eJlH HMelOT On.HH npH-
eMHblH KaHaJl, pa60TalOWHH Ha lJaCTOTe 400 Mru. CJlO}\{-
HaH H n.oporaH annapaTypa npHHHMaeT CHmaJ1bl Ha 06eHx
cnVTHHKOBblX lJaCTOTaX 150 H 400 Mru. CooTHoweHHe
lJaCTOT 3/8 Bbl6paHo B ueJlHX ynpOtlJ,eHHH YlJeTa OUIH60K
H3MepeHHH, Bbl3BaHHblX 3<p<peKTaMH pacnpoCTpaHeHHH pa-
,lJ,HOBOJ1H B HO,"!oc<pepe. lleJlo B TOM, lJTO COOTHoweHHe

npOH3BOllHbiX ,lJ,onJlepOBCKoro cn.BHra lJaCTOTbl Ha lJaCTOT3X

400 H 150 Mru COCTaBJ1HeT 8/3. 3TH CooTHoUleHHH n03-
BOJIHIOT onpen.eJIHTb 3HalJeHHe HOHoc<pepHOH norpewHO-
CTH H HCKJIlOlJHTb ee.

npaKTHKa 3KCnJIyaTaUHH CHC n.onJlepOBCKoro Tlwa

non.TBep}\{,lJ,aeT, lJTO TOlJHOCTb onpen.eJleHHH KoopllliHaT
MeCTa CYllHa npH HCn0J1b30BaHHH 2-KaHaJlbHOH npHeMHOH
annapaTypbl nOBbIwaeTCH no cpaBHeHHIO C on.HOKaHaJ1b-
HOH npHMepHO Ha 70 M. llJlH TpaHcnopTHblX CY,lJ,OB 3TOT

BbIHrpb1w B TOlJHOCTH HecyweCTBeH, a ,lJ,JIH CY,lJ,OB, BbmaJ)-
HHIOWHX CneUHaJlbHble pa60Tb1, rHn.porpa<pHlJeCKHX, re-

oJlOrOpa3BellOlJHblX nOBb1weHHe TOlJHOCTH 06cepBauHH
no I1C3 BeCbMa Ba >KHO H npHMeHeHHe 2-KaHaJ1bHOH anna-
paTypb1 OItpaBllaHo.

HaH60J1ee pacnpoCTpaHeHHoH B HaCTOHwee BpeMH Ha

MOpCKHX cyn.ax HBJlHeTCH CHA «ilixYHa» OTelJeCTBeH-
Horo npOH3BO,lJ,CTBa, 06eCnelJHBalOWaH onpe,lJ,eJ1eHHe KO;
opn.HHaT MeCTa cYllHa no llaHHblM CHC «UHKan.a». OC06blH
HHTepec npen.CTaBJ1HeT CHA «4eJlH» OTelJeCTBeHHoro npa-
H3Bon.CTBa, n03B0J1HlOwaH onpe,lJ,eJ1HTb MeCTOnOJlO}\{eHHe
KaK no CHrHaJlaM CHCTeMbl «UHKalla», TaK H no CHrHa.fJaM
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PHC. 54. OpHeMHHK-BbI'IHCJlHTeJlb
CHA «WxYHa»

CHCTeMbl «TpaH3HT». iliHPOKYIO nonYJlHpHOCTb 3aBOeBaJ1a

\' nOJlb30BaTeJ1eH CHA pHlla 3apy6e>KHblX <PHPM, TaKHx,
K3K «MamaBOKC» (CiliA), «<1>YPYHO» H JRC (5InoHHH),

«(;epCeJ1b» (<1>paHUHH), «BoJ1Kep» (AHrJ1HH) H ,lJ,p.
CHA «WxYHa». B 3TOH annapaType (pHC. 54) nOJl-

HOCTblO aBToMaTH3HpoBaH npouecc onpe,lJ,eJIeHHH KOOp-
lI.HHaT cyn.Ha: OT nOHCKa CHrHaJ1a ,lJ,0 BbllJHUleHHH 06cep-
Bf)BaHHbIX KOOpn.HHaT Ha 3J1J1HnCOHlle KpacoBcKoro. npH
nOJlVlJeHHH n.ocToBepHbIx KoopllHHaT npoH3Bon.H CH KOp-
peKUHH ClJHCJleHHH, BbInOJ1HHeMOro annapaTypoH Me>KllY

o6cepBaUHHMH. npH npoBe,lJ,eHHH HaBHraUHOHHoro ceaH-

ca 06eCnelJHBaeTCH HHn.HKaUHH MOCKOBCKoro 3HMHero

BpeMeHH Ka}\{n.ylO ceKYHn.y. Pe3YJ1bTaTbt peweHHH HaBHr -
ltHOHHOH 3an.alJH BbI.haIOTcH Ha perHcTpaTop H n.HCnJ1eH

no n.aHHblM llBYX nOCJ1en.HHX 06cepBauHH Bblpa6aTbtBa-
IOTCH napaMeTpbI CYMMapHoro CHoca (OTHOCHTeJIbHO 3a-

lI.a l-IHoro Kvpca) - ero CKOpOCTb H HanpaBJleHHe.

YnpaBJ1"HK>T pa6OTOH annapaTypbl «iliXYHa» H KOHT-

PO.fJHpYIOT ee <PVHI<UHOHHpOBaHHe C nYJIbTa,  CTpoeHHoro
B npHeMHHK-BbI4HCJlHTeJ1b CHA (OCHOBHO npH60p).
nVJ1bT CO,lJ,ep>KHT Ha60pHoe KHOnOlJHOe YCTPOHCTBO, 06ec-

nelJHBalOWee nepeKJllOlJeHHe pe>KHMOB pa60Tbi H BBO,lJ,
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.lI.aHHbIX, UH<PPOBOH HH.lI.HKaTOp, a T K>KeopraHbt KOHTpOJlSj
H ynpaBJ1eHHH PY'-IHOH HaCTpOHKOH npHeMHHKa.

CHA «lIJXYHa» 06ecne4HBaeT YCTOH4HBoe onpe.ll.e.'1e-

HHe reorpa<pH4eCKHX KOOp.ll.HHaT B J1I060M paHOHe MHpO-
Boro OKeaHa HJ1H CyWH He3aBHCHMO OT BpeMeHH CYTOK,

ce30Ha, a TaK>Ke MeTeOYCJ10BHH.

OCHOBHble xapaKTepHCTHKH annapaTypbl cWXYHa»

KOJlHLJeCTBO '1aCTOTHbIX KaHaJlOB .,. 2 (150 H

400 Mfu)

CpeJJ.HHH KBaJJ.paTH'IeCKaH oWH6Ka onpeJJ.eJIe-

HHH KoopJJ.HHaT npH TO'lHOM Y'IeTe CKOpOCTH H

Kypca cYJJ.Ha, MHJlH . . . 0,05

OorpewHocTb OnpeLleJleHHH KoopLlHHaT npH
oWH6Ke Y'IeTa CKOpOCTH cYLlHa Ha I Y3, MHJlH - . 0,2

OorpewHocTb HHJJ.HUHpyeMoro BpeMeHH, c. . :1::0,5

llHana30H pa60'lHX BblCOT KYJlbMHHaUHH, rpaJJ.. 15 - 75

THlIbI rHpoKoMnacoB, C KOTOpbIMH 06ecne-

'IeHO COnpH>KeHHe . cKypc-4»,
cKypc-5», cBe-
ra», CAMYP»

THnbl JlarOB, C KOTOpbl'dH 06eClIe'leHO conpH-

>KeHHe . Yl3J1-2,
H3J1-2M,
«OHera», MfJ1-

25, J1f-2

CHA «lIJXYHa» BKJ1104aeT B ce6H aHTeHHY H aHTeH-

HblH YCHJ1HTeJ1b, npHeMHoe YCTPOHCTBO, CneUHaJ1H3HpOBaH-

HYIO lJ,BM, nYJ1bT ynpaBJ1eHHH C perHCTpHpYlOtIJ,HM npH6o-

pOM, npH60p nHTaHHH H HHTep<peHC .lI.J1H COnpH>KeHHH C [fl-

pOKOMnaCOM H J1arOM. AnnapaTypa npe.ll.YCMaTpHBaeT Tpli

pe>KHMa pa60Tbl: «npOBepKa», «BBO.ll. napaMeTpOB» Ii

«Pa60Ta».
B pe>KHMe «npOBepKa» no TeCToBoH 3a.ll.a4e npOBep5t-

IOTCH pa60Ta lJ,BM H C nOMOtlJ,blO HMHTaTopa CHrHaJlOB

HHC3 - 06t1J,ee <PYHKUHOHHpOBaHHe annapaTypbI. npa-

BHJ1bHOCTb npOXO>K.lI.eHHH npoBepKH YKa3bIBaeT KO.ll., KOTO-

pblH HH.lI.HaHpyeTcH Ha Ta6J10 H ne4aTaeTCH perHCTpHPYIO-
tlJ,HM npH60poM. He nO.ll.J1e>KHT KOHTpOJ11O O.ll.Ha J1HWb aH"

TeHHa.

Pe>KHM «BBO.ll. napaMeTpoB» 06ecne4HBaeT BBO.ll. HCXO.ll.-

HOH HH<popMaUHH, He06xo.ll.HMOH .lI.J1H Ha4aJ1a pa60Tbi anlIa
-

paTYpw HJlH onepaTHBHoH KoppeKTYpw BBe.ll.eHHWX paHee
napaMeTpOB. Ha4aJlbHaH HH<popMaUHH CO.ll.ep>KHT cJ1e.ll.Y-

IOtIJ,He .lI.aHHble: C4HCJ1HMYIO WHPOTY qJc H C4HCJ1HMYIO .no;1-
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rOTY Ac, KYpC H CKOpOCTb, MOCKOBCKoe 3HMHee BpeMH, no-

IIpaBKH rHpOKOMnaca H J1ara, BblCOTY aHTeHHbl CHA

Ha.ll. pe<pepeHU-3J1J1HnCOH.lI.OM, npHHHTblM B CCCP; HanpaB-
J1eHHe H CKOpOCTb Te4eHHH, yroJ1 BeTpOBoro .lI.peH<p a .

BbICOTa aHTeHHbl ha Ha.ll. npHHHTblM B CHC pe<pepeHU-

3J1J1HnCOH.lI.OM HaxO.ll.HTCH KaK CYMMa 3Ha4eHHH npeBblwe-

HHH reOH.lI.a Ha.ll. pe<pepeHU-3J1J1HnCOH.lI.OM B .lI.aHHOM MeCTe

h H BblCOTbl aHTeHHbl Ha.ll. ypOBHeM MO He a (CM. pHC. 21).
3 a4eHHeh, HaXO.ll.HT no CneUHaJ11;>HoH KapTe (CM. pHC. 22)

HJ1H Ta6J1Hue, npHJ1araeMOH K HHCTPYKUHH no 3KCnJ1ya-

TaUHH CHA. B HeKOTopblX MO.ll.eJ1f1X CHA 3Ha4eHHH h r

BBe.ll.elibl B naMHTb lJ,BM H Tor.na CY.lI.OBO.ll.HTeJ11O OCTaeTCH

BBO.ll.HTb 3Ha4eHHH ha=ea. npH He06xo.ll.HMOCTH B 060HX

CJ1Y4aHx Y4HTbIBalOT H3MeHeHHe BbICOTbl aHTeHHbl npH npH-

J1HB XH oT.imBax B paHoHax, r.ll.e aMnJ1HTY.lI.a K0J1e6aHHH

ypOBHH MOpH npH 3TOM 3Ha4HTeJ1bHa. CBe.ll.eHHH 0 BeJ1H4HHe

h
r MorYT 6bITb oWH604Hbl H CO.ll.ep>KaTb norpewHocTb .no

10-15 M, 4TO MO>KeT, B CBOIO 04epe.ll.b, npHBHecTH B

o6cepBaUHIO .lI.OnOJ1HHTeJ1bHYIO norpewHocTb, 3Ha4eHHe

KOTOpOH 06YCJ10BJ1eHO BblCOTOH KYJ1bMHHaUHH HHC3. npH
BblCOTe KYJ1bMHHaUHH 60° B oWH6KY 06cepBaUHH no

HanpaBJ1eHHIO napaJ1J1eJ1H BOH.lI.eT Y.lI.BOeHHOe 3Ha4eHHe

OWH6KH B h , npH BblCOTe KYJ1bMHHaUHH 70° - YTpoeHHoe,
r

5
0

a npH BblCOTe KYJ1bMHHaUHH 7 - Y4eTBepeHHoe 3Ha-

4eHHe oWH6KH Y4eTa BblCOTbl aHTeHHbI. B CBH3H C 3THM

3Ha4eHHe BblCOTbl aHTeHHbl, BBe.ll.eHHOe B CHA, .lI.OJ1>KHO

KOHTpOJ1HpOBaTbcH Ha Ka>K.lI.OH BaXTe H YT04H,HTbCH

oc06eHlfo nepe.ll. o6cepBaUHeii no HHC3, Tpacca KOToporo

npOXO.ll.HT B6J1H3H (250-100 MHJ1b) OT cy.nHa, T. e. npH

60J1bWOH BblCOTe KYJ1bMHHaUHH.
B pe>KHMe «Pa60Ta» 06ecne4HBalOTCH aBToMaTH4ecKHH

nOHCK CHrHaJ10B HC3, CHHxpoHH3aUHH, npHeM 311, H3Me-

peHHe HaBHraUHOHHblX napaMeToB, peweHHe HaBHraUHOH-

HOH 3a.na4H H aBTOMaTH4eCKaH KoppeKUHH C4HCJ1HMbIX KO-

0p.ll.HHaT.
.

nOCJ1e.ll.OBaTeJ1bHOCTb pa60Tbl: Ha .lI.HCnJ1ee annapaTY-

pb1 B Te4eHHe Ka>K.lI.OH MHHYTbl nOCJ1e.ll.OBaTeJ1bHO YKa3bl-
BalOTCH MOCKOBCKoe 3HMHee BpeMH, HHTepBaJ1 BpeMeHH

OT Ha4aJ1a C4HCJ1eHHH nyTH cY.lI.Ha B CHA; 3aTeM C4HCJ1H-

MaH wHpoTa Ha Ha4aJ10 MHHYTbl, MOCKOBCKoe 3HMHee

BpeMH; nOCJ1e 3Toro C4HCJ1HMaH .lI.OJ1rOTa Ha Ha4aJ10 MHHY-

Tbl, MOCKOBCKoe 3HMHee BpeMH llJ1HTeJ1bHocTb BbICBe4HBa-

HHH - 10 c, B Te4eHHe CJ1e.ll.ylOtIJ,HX 30 C .lI.HCnJ1eH noraweH.

lOp A. CKy(iKO, E. r. MoplIaBBoB
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4epe3 30-40 C nOCJIe nOflBJIemUI HI1C3 B 30He pa-
D.HOBHD.HMOCTH annapaTypa oCYllJ,eCTBJIfieT aBTOMaTHI-le-
CKHH 3aXBaT ero CHrHaJIOB H CHHxpoHH3aUHlo UBM C MeT-

KaMH BpeMeHH, nocTynalOllJ,HMH OT HI1C3. Ha D.HCnJIee
'-/aCbl, MHHYTbl H ceKYHD.bl MOCKOBCKoro BpeMeHH YKa3blBa-
IOTCfI C TO'lHOCTblO D.O 0,5 c.

4epe3 10 MHH nOCJIe Ha'laJIa CHHxpOHH3aUHH H3Mepe-
HHfI napaMeTpOB 3aKaH'IHBaIOTCfI H" UBM aBTOMaTH'IeCKH
npHCTynaeT K peweHHIO HaBHraUHOHHOH 3aD.a'lH. no pe-
3YJIbTaTaM petlIeHHfI 3aD.a'lH C'IHCJ1HMble KOOpD.HHaTbl
HCnpaBJIfllOTCfI H BblD.aeTCfI pe3YJIbTaT: BpeMfi 06cepBaUHH,
06cepBOBaHHble 3Ha'leHHfI tlIHpOTbl H D.OJ1rOTbl, Hanpa-
BJ1eHHe H CKOpOCTb CHoca (nOCJ1e nOCJ1eD.HeH 06cepBaUHH)
H npH3HaK Y'leTa HJ1H HeY'leTa CHoca B aBTOMaTH'IeCKOM

pe}f{HMe B 3aBHCHMOCTH OT KpHTepHeB oueHKH Ka'leCTBa

HaBHraUHOHHoro ceaHca.

ECJIH HaBHraUHOHHafi 3aD.a'la He petlIeHa, TO Ha ne'laTb

BblD.aeTCfI KOD., YKa3bIBalOWHH npH'IHHY: HeD.OCTaTO'lHOe

KOJIH'IeCTBO H3MepeHHH, HH3Kafi TO'lHOCTb pe3YJ1bTaTa,
HeBepHblH BBOD. HCXOD.HOH HH<t>opMaUHH H T. n.

B HHTepBaJIaX Me}f{D.Y 06cepBaUHflMH YKa3bIBalOTCfI
MOCKOBCKoe 3HMHee BpeMfI, HHTepBaJ1 BpeMeHH OT nOCJ1e.Ll-

HeH 06cepBaUHH H TeKYllJ,He C'IHCJIHMble KOOpD.HHaTbl.
B CHA «lllxYHa» peaJIH30BaHa D.OCTaTO'lHO CTporafi

oT6paKOBKa HaBHrauHOHHWX ceaHCOB. CeaHC C'IHTaeTCfI

Ka'leCTBeHHbIM Hero pe3YJIbTaTbl BblD.alOTCfI Ha HHD.HKa-

UHIO H HCnOJIb3YIOTCfI D.JIfi aBTOMaTH'IeCKOH KoppeKUHH,
eCJ1H BblCOTa KYJ1bMHHaUHH HI1C3 B ceaHce HaXOD.HJIaCb
B npe.n.eJIax 15 - 75°, 06eCne'leHa cHMMeTpH'IHOCTb H3-

MepeHHH OTHOCHTeJ1bHO MOMeHTa KYJ1bMHHaUHH HI1C3,
a TaK}f{e eCJIH npHHflTblH MaCCHB 311 H H3MepeHHfI HaBHra-
UHOHHblX napaMeTpoB YD.OBJ1eTBOpfiIOT 3aD.aHHb1M KpHTe-
pHflM. 3THM D.OCTHraeTCfI BWCOKafi CTeneHb D.OCTOBepHo-
CTH 06cepBoBaHHblx KOOpD.HHaT, XOTfi HeCKOJ1bKO CHH}f{a-

eTCfI 'IHCJ10 06cepBaUHH no OTHOtlIeHHIO K 06WeMY KOJ1H-

'IeCTBY npOXO}f{peHHH HI1C3.
uCHA c: 'IenH ». OCHOBHblM D.OCTOHHCTBOM 3TOH anna-

paTypbI flBJ1f1eTCfI ee cnoc06HOCTb pa60TaTb no CHrHaJ1aM

D.BYX CHCTeM (<<U,HKaD.a» H «TpaH3HT»). I1cn0J1b30BaHHe
CHmaJIOB D.BYX CHCTeM n03BOJIfieT B 1,5 - 2 pa3a YJIY'I-
tlIHTb D.HCKpeTHOCTb 06cepBaUHH.

B COCTaB annapaTypbl «4eJ1H» (pHC. 55) BXOD.flT:
aHTeHHa co BCTpoeHHblM aHTeHHblM YCHJIlneJIeM H npe-
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PIIC. 55. CIIYTHHKoBaH HaBHraLlH-

HHaH anllapaTypa «4eJlH»
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06pa30BaTeJ1eM 'IaCTOTbl, OCHOBHOH npH60p, BKJ1IO'IalOllJ,HH
B ce6H npHeMHHK H U,BM, perHCTpHpYlOwee YCTPOHCTBO
H npe06pa30BaTeJ1b Hanpfl}f{eHHfI.

OCHoBHble "reXHH'IeCKHe xapaKTepHcTHKH:
l. j],ByxKaHaJ1bHafi D.OnJ1epOBCKafi annapaTypa pa60-

TaeT Ha OCHOBe CHrHaJ10B CHC «U,HKaD.a» H «TpaH3HT»
Ha 'IaCTOTax 150 H 400 Mfu.

2. CpeD.HfIfi KBaD.paTH'IeCKafi nOrpetlIHOCTb onpeD.eJ1e-
HHfI KOOpD.HHaT MeCTa Ha Hen0D.BH}f{HOM OCHOBaHHH-
30 M, Ha XOD.Y cYD.Ha - D.OnOJ1HHTeJ1bHO 75 M.

3. nOTpe6JIfieMafi MOWHOCTb - 180 BT.
4. Hanpfl}f{eHHe nHTaHHfI: 220 B, 50 fu; 220 B, 400 fu;

380 B, 50 fu.
5. Maccora6apHTHbie xapaKTepHcTHKH: OCHOBHOH

npH60p - 470X420X220 MM, 34 Kr; aHTeHHa C YCHJI fTe-JJeM - 330X330X670 MM, 8,5 Kr; D.Ba Ka6eJ1f1 D.JIHHOH no
100 M; 6JIOK npeo6pa30BaHHfI Hanpfl}f{eHHfI - 168X205X
><322 MM, 8,5 Kr; 6JIOK TepMOne'laTH (JIeHTa T5X 47-57) _
100X 168X21O MM, 3,2 Kr.
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6. HH.lI.HKallHH Ha ra30pa3pH.lI.HOH naHeJIH 13X 18 CliM-
BOJIOB.

AnnapaTypa «YeJIH» HMeeT CJIe.ll.ylOlllHe .lI.OnOJIHHTeJIb_
HbIe B03MO}f{HOCTH:

aBTOMaTHlieCKoe ClIHCJIeHHe nYTH cY.lI.Ha;

aBToMaTHliecKYIO KOppeKllHIO ClIHCJIHMblX KOOp.ll.HHaT
CY.lI.Ha no pe3YJIbTaTaM 06cepBallHH, nOJIYlIeHHblX .lI.Pyrl1-
MH Cpe.ll.CTBaMH;

Bb1.l1.allY KOOp.ll.HHaT B JII060H MecTHoH CHCTeMe KOOP.ll.H-
HaT, 3a.ll.aBaeMOH onepaTopOM;

aBTOMaTHlieCKHH YlieT npeBblweHHH reOH.lI.a Ha.ll. 3JIJIHn-

COH.lI.OM;
aBTOMaTHlieCKHH paClieT pacnHcaHHH npe.ll.CTOHlllHX

06cepBallHH C YlieTOM 30H 3aTeHeHHH aHTeHHW, a TaKme

paClieT pacnHcaHHH Ha 3a.ll.aBaeMbIe onepaTopOM HHTep-
BaJI BpeMeHH H KOOp.ll.HHaTW nOTpe6HTeJIH;

paClieT paCCTOHHHH H HanpaBJIeHHH OT CY.lI.Ha .lI.O JIID-

60H 3a.ll.aHHOH TOliKH no OpTO.ll.pOMHH H JIOKCO.ll.pOMHH;
HH.lI.HKallHH 3HalleHHH Kypca H CKOpOCTH .lI.JIH npHXO.ll.8

C .lI.Ha B 3a.ll.aHHYIO TOliKY B YCTaHOBJIeHHOe BpeMH;

paClieT nYTH CY.lI.Ha;

paClieT OTKJIOHeHHH OT 3a.ll.aHHOrO MapwpYTa nJIaBa-

HHH;

HenpepblBHaH HH.lI.HKallHH MOCKOBCKoro 3HMHero Bpe-

MeHH C TOliHOCTblO .lI.O I c;
Bbll1HCJIeHHe 3JIeMeHTOB CHoca cY.lI.Ha no nOCJIe.ll.OBa-

TeJIbHOCTH 06cepBallHH;
aBTO'\1aTHlieCKHH caMoKOHTpOJ1h H nOHCK HeHcnpaBHo-

cTeH
CHA «YeJIH» 06ecnellHBaeT .lI.HaJ10rOBbIH pe>KHM

pa60Tbl cY.lI.OBO.ll.HTeJIH C annapaTypoH no npHHllHny
3anpoc - OTBeT.

B OTJIHlIHe OT Bcex .lI.Pymx OTelleCTBeHHblX H 3apy6e>K-
HblX CY.ll.OBblX npHeMOHH.lI.HKaTOpoB CHC B annapaType
«YeJIH» peaJIH30BaH aJ1rOpHTM 4X 4, onpe.ll.eJIHIOIlJ,HH B

Ka}f{.lI.OM HaBHrallHOHHOM ceaHce BeKTop nYTeBoH CKOpOCTH
cY.ll.Ha H' HCKJIlOlialOlllHH cooTBeTcTBYlOlllYIO COCTaBJ1f1IO-

lllYIO cYMMapHoH norpewHocTH, 06YCJIOBJIeHHYIO HeBepHbIM
YlieToM nYTeBoH CKOpOCTH.

OnblT COBMeCTHoro HCnOJIb30BaHHH CHA «YeJIH»
C 3apy6e}f{HblMH npHeMOHH.lI.HKaTOpaMH MX-702 (CiliA)
H FSN-70 (5InoHHH) Ha OKeaHCKHX nepeXO.ll.ax B YCJIOBHflX
WTOpMOBOH nOrO.ll.bI nOKa3aJ1 3HallHTeJIbHOe npeHMYIlJ,eCTBO
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annapaTypbl «YeJIH» KaK no .lI.HCKpeTHoCTH ceaHCOB H TOll-

HOCTH onpe.ll.eJ1eHHH KOOp.ll.HHaT, TaK H no Ha.ll.e}f{HOCTH H

IIpOCTOTe 06CJIY}f{HBaHHH.
AnnapaTypa «YeJIH» .lI.eMOHCTpHpOBaJIaCb B 1987 r. Ha

UeHTpaJIbHOH BbICTaBKe-HpMapKe HaYliHo-TexHHlIecKoro

TBOplleCTBa MOJIO.ll.e}f{H (HTTM-87) Ha BJ],HX CCCP H

6wJ1a Y.ll.OCTOeHa 30JIOTOH Me.ll.aJ1H.
-

KaK y}f{e OTMellaJIOCb, Ha.ll.e}f{HOe H HenpepblBHoe onpe-

.lI.eJ1eHHe MeCTa cY.lI.Ha H BeKTopa ero CKOpOCTH C TOllHO-

CTblO, 06ecnellHBalOllleH 3  eKTHBHYIO3KCnJIyaTallHIO

cY.ll.Ha H 6e30nacHoe nJIaBaHHe, HBJIHeTCH OCHOBHOH 3a-

)lalieH aBToMaTH3HpoBaHHblx CY.lI.OBblX HaBHrallHOHHbIX

KOMnJIeKCOB, OCHOBY KOTOpbIX COCTaBJIHeT annapaTypa

cnYTHHKoBOH HaBHrallHH_ TOliHOCTb H Ha.ll.e}f{HOCTb HaBH-

rallHoHHoH HH opMallHH cYIlJ,eCTBeHHo nOBblwalOTCH,

eCJ1H nocTynalOlllHe OT pa3J1HlIHblX HaBHrallHOHHblX .lI.aT-

lIHKOB napaMeTpbI YlIHTbIBalOTcH COBMeCTHO, TaK KaK HX

norpewHocTH HMelOT pa3HYIO CTa6HJIbHOCTb BO BpeMeHH

H .lI.eHCTBYIOT no pa3JIHlIHblM 3aKOHaM. B lIHCJIO TaKHX

lI.aTlIHKOB BKJIlOlialOT, HanpHMep, PHC, .lI.OnJIepOBcKHe
J1am H .lI.p. (pHC. 56),

B KalleCTBe npHMepoB OCHOBHWX npH60poB nO.ll.06HWX

HaBHrallHOHHblX KOMnJIeKCOB MO}f{HO Ha3BaTb KOMnJIeK-

cHpoBaHHble npHeMoHH.lI.HKaTOpbI CHC «TpaH3HT» H PHC

«OMera», «JIopaH-C», «J],eKKa» H .lI.p.

ABToMaTH3HpoBaHHaH 06pa60TKa nOCTynalOllleH pa3-

HOpO.ll.HOH HaBHralI,HoHHOH HH opMallHHH BbIpa60TKa pe-

weHHH no ynpaBJIeHHIO .lI.BH}f{eHHeM cY.lI.Ha oCYllleCTBJIH-
IOTCH B lJ,BM.

COBpeMeHHble cnYTHHKoBble HaBHrallHOHH.bIe KOMnJIeK-

Cbl pelllalOT CJIe.ll.YIOIlJ,He OCHOBHble 3a.ll.allH.

nJlaHUpOBaHue nJlaBaHWl. C nOMOlllblO .lI.HCnJ1eH CHA

BocnpOH3BO.ll.HTCH KapTorpa HlIecKoeH306pa}f{eHHe paH-
OHa nJIaBaHHH. nO.ll.BH}f{HbIM MapKepOM Ha 3TOM H306pa-
*eHHH Bw6HpalOT H  HKCHpYIOTnOBopOTHwe TOliKH no

3a.ll.aHHOMY MaplllpYTY nJIaBaHHH. Ha 3KpaHe BbICBellHBa-

eTCH JIHHHH 3a.ll.aHHOrO nYTH, a Koop.ll.HHaTbl paClieTHblX
TOlieK 3aHOCHTCH B naMHTb lJ,BM.

OnpeaeJleHUe MeCTa cyaHa. no .lI.aHHblM CHCTeM ClIH-

CJIeHHH nYTH (YKa3aTeJIeH Kypca, CKOpOCTH, BpeMeHH),
npHeMOHH.lI.HKaTOpOB HaBHrallHOHHblX CHCTeM (pa.ll.HOHaBH-
rallHOHHWX H cnYTHHKOBWX) H .lI.OnOJ1HHTeJIbHO BBO.ll.HMOH

WTypMaHOM HH opMallHHHenpepblBHO Bblpa6aTbIBalOTCH
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PHC. 56. f1pHHUHIIHaJlbHaH cxeM

cYJJ.oBoro HaBHraUHOHHoro KO\In'

JleKCa

YK23aTenH: /( -

Kypca; CKOpOCTH; Ku HanpasneHHR oeTpa; U CKOpOCTH BCTp

H" - rly6HHbI noD. KHJleM. I(M
- KO'-4naC; J1 - nar; HLlBM - H3BHraUHOHHblH Bblqt

Tenb; Bn - BH.neonpOKna.n HK;np
-

npHeMHHKH-BbltlHC lHTeJ1H PHC H CHC; D. - lIMen

PHC. CHA H 3X0J10Ta 3; T - HHD.HK3TOp BpeMeHH CHA; I<.X KBapueBblH xpot'....
A - aHeMOMeTp

BepOHTHeHIlIHe Koop.ll.HHaTbl MeCTa CY.lI.Ha, nYTeBOH yroJl
H nYTeBaH CKOpOCTb, HH<fJopMauHH 0 CHoce CY.lI.Ha,

CAeJ/CeHue 3U nAa8aHueM no 3aoaHHOMY MapmpYTlj
u a8TOMa1'U'-leCKOe ynpa8AeHue CYOHOM. Ha OCHOBe HH-

<fJ0PM<lUHH 0 TeKyw.eM Mene CY.lI.Ha OCYllleCTBJIHIOT KOHT

pOJIb 3a npaBHJIbHOCTblO .lI.BH>KeHHH ero no 3a.ll.aHHOMY ny-
TH. B CJIY4ae OTKJIOHeHHH CY.lI.Ha OT JIHHHH nYTH .lI.aeTC 

CHrHaJI TpeBorH H Bb14HCJIHeTCH OnTHMaJIbHbIH pe>KHM

B03BpallleHHH CY.lI.Ha Ha JIHHHIO 3a.ll.aHHOrO nYTH; He-

06XO.ll.HMble CHrHaJIbl ynpaBJIeHHH nOCTynalOT HenOCpe.ll.-
CTBeHHO Ha PYJIb. npH 3TOM npe.ll.ycMoTpeHa B03MOiK-

HOCTb npo rpWBaHHHHa .lI.HCnJIee cHTyauHH, B03HHKa -

W.HX npH BbInOJIHeHHH pa3JIH4HblX MaHeBpOB CY.lI.Ha.

Ha8ueat{UOHHble paC'-leTbl. Bb14HCJIHIOTCH HanpaBJIeHlI 
H paCCTOHHHH Me>K.lI.Y 3a.ll.aHHbIMH T04KaMH no JIOKconpO-
MHH H OpTO.ll.pOMHH, 3JIeMeHTbl Te4eHHH H .lI.p. npe.ll.YCMOT-
peHa B03MO>KHOCTb 3anHCH Ha MarHHTHYIO JIeHTY H306pa-
>KeHHH Ha 3KpaHe .lI.HCnJIeH .lI.JIH nOCJIe.ll.YIOw.ero Bocnp0l13-
Be.ll.eHHH B ueJIHX aHa.TJH3a B03HHKaBIlIHX CHTyaUHH.
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TaKHM 06pa30M, CY.ll.OBOH aBTOMaTH3HpOBaHHbIH cnyT-
HHKOBblH HaBHraUHOHHblH KOMnJIeKC aBTOMaTH4eCKH pe-

llIaeT 3a.ll.a4H HaBHraUHH, 4TO BnOJIHe onpaB.lI.blBaeT Ha3Ba-

HHe HaCTOHw.eH KHHrH.

CnYTHHKOBaH HaBHraUHoHHaH annapaTypa pa3JIH4HbIX

MO.ll.eJIeH nOJIY4HJIa IlIHpOKOe pacnpOCTpaHeHHe Ha CY.lI.ax

MopCKoro, npOMWCJIOBOrO, HaY4HO-HCCJIe.ll.OBaTeJIbCKOrO

H cnopTHBHoro <fJJIOTOB. B HaCToHw.ee BpeMH 06CepBQuHH

no HH3KOOp6HTHblM CHC COCTaBJIHIOT OKOJIO 75% Bcex 06-

cepBauHH, BbInOJIHHeMblX Ha <fJJIOTax.

CPEAHEOP61-1THbiE CHC

3Ha4HTeJIbHO YJIY4IIIHTb Ka-

4eCTBO HaBHraUHH no cnYTHHKoBWM HaBHraUHOHHWM CH-

CTeMaM MO>KHO pa3Mew.eHHeM HHC3 Ha Cpe.ll.HeBbICoTHblX

op6HTax (nopH.lI.Ka 20 000 KM) H nepeXO.ll.OM K .lI.aJIbHO-

MepHoMY MeTO.ll.Y onpe.ll.eJIeHHH MeCTa cY.lI.Ha OTHOCHTeJIb-

HO HeCKOJIbKHX O.ll.HOBpeMeHHo Ha6JIIO.lI.aeMbIX cnyrHHKoB.

K TaKHM CHCTeMaM OTHOCHTCH OTe4eCTBeHHaH CHC

rJ10HACC H CHC HABCTAP (CIlIA).
3TH CHCTeMbl npe.ll.Ha3Ha4eHbI .lI.JIH BCenOro.ll.HOrO, nac-

CHBHoro, HenpepblBHoro B peaJIbHOM MacIlITa6e BpeMeHH,

rJI06aJIbHoro, nOMexOYCTOH4\1BOro BbICOKOT04HOro HaBH-

raUHOHHO-BpeMeHHoro 06ecne4eHHH .lI.BH>KYlllHXCH 06'beK-

TOB Ha nOBepxHoCTH 3eMJIH, B B03.l1.yxe H 6JIH>KHeM KOCMH-

4eCKOM npOCTpaHCTBe.
B ClllA pa60Tbl no C03.l1.aHHIO HOBOj! HaBHrauHOHHOH

cnYTHHKOBOH CH-neMbI
- rnc (GPS - GLobaL Positio-

ning System) HABCTAP HaqaJIHCb B 1973 r. npe.ll.Y-

cMaTpHBaJIOCb C03.l1.aHHe CHCTeMbl ocyw.eCTBHTb B TPH

3Tana C 3aBepllleHHeM nOJIHOrO pa3BepTbIBaHHH CHCTeMbI

B 1987 r. Ha nepBoM 3Tane (1974-1978) 6blJIa C03.l1.aHa

3KcnepHMeHTaJIbHaH CHCTeMa H3 4eTblpex cnYTHHKoB, Ha-

3eMHoro KOMnJIeKCa H HeCKOJIbKHX BapHaHToB annapaTY-

pbl nOTpe6HTeJIeH .lI.JIH npoBepKH npHHuHnoB nOCTpoeHHH

CHCTeMbI. Ha BTOpOM 3Tane K 1982 r. .lI.OJI>KHa 6bIJIa 6bITb

C03.l1.aHa rnc C orpaHH4eHHblMH B03MO>KHOCTHMH. K

1983 r. <fJYHKUMoHHpOBaJIO ceMb 3KcnepMMeHTaJIbHblX cnYT-

HHKOB, O.ll.HaKO no pa3JIH4HbIM TeXHH4eCKHM npH4HHaM
nJIaH HapYlllHJICH, H nporpaMMa 6blJIa CKoppeKTHpoBaHa.

B nepBOHa4aJIbHOM BapHaHTe npe.ll.noJIaraJIOCb HMeTb

24 cnYTHHKa, pacnOJIO>KeHHbIX no BoceMb Ha Tpex Kpyro-
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B XOp6HTaX C HaKnOHeHHeM 63° K nnOCKOCTH 3KBaTopa
BblCOTOH OKono 20 000 KM H nepHO,lI,OM 06pallJ,eHHfI oKon 
12 lI. CTOHMOCTb C03,lI,aHHfI cnYTHHKoB ,lI,nfl 3TOH CHCTeMbl
no C006L1.{eHHflM nellaTH npeBblIllana I Mnp,lI, ,lI,on. Bcne,lI,-
CTBHe COKpaLl.{eHHfI accHrHoBaHHH B npoeKT 6bInO BHeceHO

H3MeHeHHe, no KOTOPOMY B CHCTeMe B pa60lleM COCTOfl-

HHH 6Y,lI,eT 18 cnYTHHKoB (no TPH B llIeCTH op6HTanbHblX
nnOCKOCTflX), HaKnOHeHHblX Ha 55° K nnOCKOCTH 3KBaTopa.
IlpH TaKOM pa3MellJ,eHHH HHC3 Ha op6HTax BblCOTOH

nOpfl,lI,Ka 20 000 KM, pa3HeceHHblx no nonrOTe Ha 60°
06ecnellHBaeTCfI O,lI,HOBpeMeHHoe Ha6nlO,lI,eHHe He MeHe 
lIeTblpex HI1C3 B nlO60H TOllKe 3eMHoro llIapa. B HaH-

60nee 6naronpHflTH XcHTyauHfix O,lI,HOBpeMeHHo B none

pa,lI,HOBH,lI,HMOCTH nOTpe6HTenfl MO}f{eT HaXO,lI,HTbCfI ,lI,0
BOCbMH HHC3. 3TO n03BonfieT npOH3BO,lI,HTb O,lI,HOBpe-
MeHHble H3MepeHHfI HaBHraUHOHHblX napaMeTpoB OTHO-

CHTenbHO nfiTH HI1C3, a TaK}f{e 06ecnellHTb npaKTHlIecKH
HenpepblBHblH pe}f{HM onpe,lI,eneHHfI KOOp,lI,HHaT 06'beKTa
H COCTaBnfllOllJ,HX ero CKOpOCTH.

H36blTollHoe KonHlIeCTBO HC3 B 30He pa,lI,HOBH,lI,HMOCTH
06'beKTa n03BonfieT Bb16paTb ,lI,nfl ,lI,aHHbIX ycnoBHH HMeH-

HO Te cnYTHHKH, reoMeTpHfI pacnOnO}f{eHHfI KOTOpblX
OTHOCHTenbHO 06'beKTa 06ecnellHBaeT HaH60nee B COKYID
TOllHOCTb 06cepBauHH.

3anycK nepBoro H3 18 cnYTHHKOB pa60llero 3Tan8
CHCTeM (nocne nepBoro H3MeHeHHfI nnaHa) HaMellanCfI

Ha KOHeu 1986 - Hallano 1987 r., O,lI,HaKO KaTaCTpO-
 aaMepHKaHCKoro Kopa6nfl MHoropa30Boro nonb30BaHHfI

«4eneH,lI,}f{ep», npOHCllIe,lI,llIafi 28 flHBapfi 1986 r., Hapy-
IlIHna H 3TH nnaHbl (cnYTHHKH rIlC HABCTAP Ha Op6HTY
BbIBO,lI,flTCfI C nOMOLl.{blO Kopa6neH norD THna). Ilocne-
,lI,OBaBlliafi 3a :nOH KaTaCTpo oi'taBapHfI paKeTbl «THTaH»
co Bcei't OlleBH,lI,HOCTblO nOKa3ana, LITO ClllA He 6bInH ro-

TOBbl K 3anYCKY HHC3 CHCTeMbl HABCTAP.
BHOBb CKoppeKTHpOBaHHbli't rpa HK CTpOHTenbCTBa

H pa3BepTblBaHHfI rIlC HABCTAP Bblrnfl,lI,HT Cne,lI,YIOIlJ,HM
06pa30M: 3anYCK nepBoro HHC3 pa60llei't  a3blCHCTe-
Mbl - B Hallane 1988 r.; BBO,lI, B ,lI,ei'tcTBHe npOMe}f{YToll-
HOi't  a3blH3 12 HHC3 - Me}f{,lI,Y HlOneM H ,lI,eKa6peM
1989 r. (B03MO}f{HO C nepeXO,lI,OM Ha 1990 r.). IlpH 3TOM

6Y,lI,eT 06ecnelleHV HenpepblBHoe nOKpblTHe HaBHraUHOH-
HblM noneM Bcero 3eMHoro llIapa ,lI,nfl onpe,lI,eneHHfI KOOp-

,lI,HHaT nlO6blMH 06'beKTaMH Ha Mope H Ha MaTepHKax.
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B HaCTOflllJ,ee BpeMfi ceMb HHC3 3KcnepHMeHTanbHOH

CHCTeMbl HABCTAP nocne 3aBepllleHHfI HCnblTaHHi't an-

napaTypbl nOTpe6HTenei't 06ecnellHBalOT HenpepblBHYIO Ha-

BHraUHIO MOpCKHX CY,lI,OB B TelleHHe 4 - 6 II I - 2 pa3a

B CyTKH. 3a,lI,ep}f{Ka C pa3BepTbIBaHHeM pa60llei't  a3blCH-

CTeMbl C03,lI,ana Hanpfl}f{eHHYIO cHTyaUHIO H B OTHOllleHHH

3KcnnyaTaUHH HaXO,lI,flIlJ,HXCfI cei'tllav Ha op6HTe 3KcnepH-

MeHTanbHblX HHC3. TaK, HanpHMep, YXY,lI,IlIHnaCb pa60Ta

cnYTHHKoB N!? 3 H 4, 3anYIlJ,eHHblX B 1978 r., H, BH,lI,HMO,

OHH nonHOCTblO npeKpaTfiT  YHKUHoHHpoBaTbellJ,e ,lI,O TOro,

KaK 6Y,lI,YT 3anYIlJ,eHbl HHC3 pa60llei't  a3bl.OCTanbHble

nflTb 3KcnepHMeHTanbHblx HHC3 6bInH 3anYIlJ,eHbl nocne

1980 r. H 6Y,lI,YT 3KcnnyaTHpoBaTbcfI ,lI,O 1988 - 1989 rr.

COKpallJ,eHHe lIHcna HHC3 ,lI,0 nfiTH YMeHblllHT CTeneHb

HaBHraUHOHHoro nOKpwTHfi Ha nepHO,lI, ,lI,O 3anYCKa cnYT-

HHKOB pa6ollei't  a3 .
Ilo,lI,06HO CHC «TpaH3HT», CHCTeMa HABCTAP BKnlO-

lIaeT B ce6f1 TPH OCHOBHble nO,lI,CHCTeMbl: HI1C3, Ha3eMHYlO

cnY}f{6y H annapaTYPY nOTpe6HTeneH. CnYTHHKH 3KcnepH-

MeHTanbHoi't CHCTeMbl HMelOT Kopnyc H3 anlOMHHHeBblX

cnnaBOB H 061l1HBKY COTOBOH KOHCTPYKUHH. Macca cnYT-
HHKa 790 Kr (c 60pTOBblM pa3roHHblM 6noKoM); nocne Bbl-

BO,lI,a cnYTHHKa Ha op6HTY H B ropaHHfITonnHBa Macca

OKono 455 Kr. B KOCMoce pa3BepTblBalOTcfI ,lI,Be naHenH

conHellHblX 3neMeHTOB 06L1.{eH nnOLl.{a,lI,blO 5 M
2

. ConHellHble

3neMeHTbl Bblpa6aTbIBalOT nHTaHHe nnfl Bcex CHCTeM cnYT-

HHKa MOIlJ,HOCTblO 580 BT npH Hanpfl}f{eHHH 27,4 B. Cne-

UHanbHble ,lI,aTlIHKH o6ecnellHBalOT OTCne}f{HBaHHe ConHua

C TeM, lIT06bl Hcnonb30BaTb nOBepxHocTb naHeneH HaH60-

nee 3  eKTHBHo.B nepHO,lI,bl nOTpe6neHHfI MaKCHManbHblX

MOLl.{HOCTeH H npH 3aXO,lI,e B TeHb 3eMnH ,lI,nfl nonallH nH-

TaHHfI Hcnonb3YIOTcfI TPH HHKenb-Ka,lI,MHeBble aKKYMynfl-

TopHble 6aTapeH eMKOCTblO no 15 A/ll Ka}f{,lI,afl. HaBH-

raUHOHHble cnYTHHKH cHa6}f{eHbl KoppeKTHpYIOLI.{HMH ,lI,BH-

raTenflMH, LITO 06ecnellHBaeT B03MO}f{HOCTb lIaCTHlIHoro

H3MeHeHHfI napaMeTpOB Op6HTW.
CnYTHHKH CHCTeMbl HABCTAP HenpepblBHO H3nYlIalOT

nBe CTa6HnbHble lIaCTOTbl 1227 H 1575 Mru. .LI.nfl H3ny-

lIeHHfI Ha YKa3aHHblx lIaCTOTax Ha cnYTHHKe  OPMHpYIOT-
CfI ,lI,Ba KO,lI,HpOBaHHblx pa,lI,HOCHrHana. O,lI,HH H3 HHX-

KOnoBblH  HrHanP, 3allJ,HIlJ,eHHblH OT HecaHKUHoHHpoBaH-

HOro Hcnonb30BaHHfI H n03BOnfilOIlJ,HH npoH3BO,lI,HTb Bbl-

COKOTOllHble HaBHraUHOHHble o6cepBaUHH; ,lI,PyroH-
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KO,lJ,OBbIH CHrHaJ1 CIA, OTKpbtTbIH ,lJ,J1f1 Bcex nOTpe6HTeJ1eH
H 06ecnellHBalOtlJ,HH 6bICTpbIH nOHCK CHrHaJ1a, HO nOHlI-

}f{eHHYIO TOliHOCTb HaBHraJ,tHOHHoro onpe,lJ,eJ1eHHfI.
no KaHaJIY 1575 Mfll O,lJ,HOBpeMeHHo nepe,lJ,aIOTcfI:

KOD. P (KOD. TOliHOCTH) co CKOpOCTblO nepe1l. allH HH<POp-
MallHH 10, 23 M6HT/c; KOD. CIA co CKOpOCTblO nepe,lJ,allll

1,023 M6HTIc H 1I.aHHbIe 06 Op6HTaJ1bHbIX xapaKTepHcTH-
Kax cnYTHHKoB H BpeMeHH co CKOpOCTblO nepe1l.a lJlI

50 6HT/c. no KaHaJ1Y 1227 Mfll nepe1l.aeTCfI TOJ1bKO 01l.IIH

KOD. P. HaJIHlIHe ,lJ,BYX lJaCTOTHblX KaHaJIOB 06ecnellHBaeT

B03MO}f{HOCTb Bbll1HCJIeHHfI H YlieTa HOHOC<PepHOH pe<ppaK-

llHH.
B CHCTeMe HABCTAP npe1l.'bflBJ1f1IOTCfI }f{eCTKHe Tpe-

60BaHHfI K CTa6HJ1bHOCTH H TOliHOCTH CHHxpoHH3allHH

60pTOBblX WKaJ1 BpeMeHH Bcex HHC3 OTHOCHTeJIbHO

WKaJ1bl CHCTeMbl. OWH6Ka BO BpeMeHH B 1 HC Bb13bIBaeT

oWH6KY B onpe1l.eJ1eHl-IH ,lJ,aJ1bHOCTH OK0J10 0,3 M, a B KO-

Op1l.HHaTaX 06'beKTa - OK0J10 1 M. Ha cnYTHHKax yCTaHoB-

JIeH B01l.0p01l.HbtH cTaH,lJ,apT lIaCTOTbt C ,lJ,OJ1rOBpeMeHHoH
HeCTa6HJIbHOCTbIO 10-

14
. .LI.J1f1 06ecnelleHHfI 3 aD.a HHblX

TOliHOCTHblX xapaKTepHCTHK CHCTeMbl npH HCn0J1b30BaHHII

RO,lJ,OpO,lJ,HbtX CTaH,lJ,apTOB 60pTOBbte cnYTHHKOBbte 4aCbt

KoppeKTHpYIOT 01l.HH pa3 B 2 - 4 He1l.eJIH.

CnYTHHKH pa60lJeH 3KCnJ1yaTallHoHHOH CHCTeMbl pac-

ClJHTaHbl Ha aKTHBHoe cYtlJ,eCTBOBaHHe B TelleHHe 7 - 8 J1eT.

OCHOBHblMH 3a,lJ,allaMH Ha3eMHoro KOMnJIeKCa ynpaB-

JIeHHfI flBJ1f1IOTCfI KOHTpOJ1b 3a pa60ToH cnYTHHKoB, c60p

He06xo,lJ,HMOH HH<popMallHH 1I.J1f1 onpe,lJ,eJ1eHHfI H nporH038

Op6HT, 3aKJ1a,lJ,Ka ,lJ,aHHbIX B naMflTb cnYTHHKoB, <POpMHpO-
BaHHe BpeMeHH CHCTeMbl Hero CHHXpOHH3allHfI OTHOCII-

TeJ1bHO BceMHpHoro KOOP1l.HHHpOBaHHoro BpeMeHH.
Ha3eMHblH KOMnJ1eKC BbInOJ1HfleT <PYHKllHH ynpaBJ1e-

HHfI CHCTeMOH fnC B lleJ10M H COCTOHT H3 rJ1aBHOH CTaH-

llllH, pacn0J10)KeHHOH Ha TeppHTopHH BoeHHO-B0311.YW-

HOH 6a3bl B, BaH,lJ,eH6epre (KaJ1H<PoPHHfI). lJeTblpex nYHK-

TOB H3MepeHHH napaMeTpOB HHC3, pacn0J10}f{eHHbIX H8

AJIficKe, Ha OCTpOBe fyaM, Ha faBaHCKHX OCTpOB8X
H B BaH1I.eH6epre, CTaHllHH BBO,lJ,a ,lJ,aHHbIX Ha 60pT HHC3,

pacnOJIO}f{eHHbtX B r. <1>oplJYHe (CeBepHafi .LI.aKOTa) II H8

6a3e BBC B BaH,lJ,eH6epre.
CnYTHHKOBafi HaBHrallHOHHafi annapaTypa, 1IJ111,:

B 60J1ee WHpOKOM CMblCJIe, annapaTypa nOTpe6HTeJ1ell
(An), npe1l.Ha3HalJeHa D.J1f1 npHeMa CHrHaJ10B HHC3.
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npH 3TOM Bbl11.eJ1f1IOTCfI HaBHrallHOHHble C006tlJ,eHHfI, H3-

MepfilOTcfI pa,lJ,HOHaBHrallHOHHbte napaMeTpbt H nOJ1YlJeH-

Hble ,lJ,aHHble 06pa6aTbIBalOTcfI 1I.J1f1 onpe1l.eJIeHHfI KOOp,lJ,H-

HaT nO,lJ,BH}f{HOrO 06'bCKTa, COCTaBJ1f1IOtlJ,HX CKOpOCTH ero

,lJ,BH}f{eHHfI H nonpaBOK BpeMeHH H lIaCTOTbl onopHoro re-

HepaTopa.
OCHOBHbIMH 3a,lJ,allaMH An flBJ1f1IOTCfI: KOHTpOJ1b pa-

60Tocnoc06HoCTH 6J10KOB H annapaTypbt B lleJIOM;

Bb160p pa60lJero «C03Be3,lJ,HfI» HC3; paClJeT ,lJ,aHHbIX lle-

J1eYKa3aHHfI; nOHCK CHrHaJ10B HC3; CJ1e}f{eHHe 3a HX CHr-

HaJIaMH; Bbl,lJ,eJ1eHHe H ,lJ,eKO,lJ,HpOBaHHe HaBHrallHOHHbIX

C006tlJ,eHHH HC3, B TOM lIHCJ1e aJ1bMaHaXa (op6HTaJ1b-
HOH HH<POpMallHH 0 Bcex HHC3 CHCTeMbl) no CHrHaJ1aM

O,lJ,HOro H3 HC3; npOBe1l.eHHe HaBHrallHOHHblX 113Mepe-

HHH; HaBHrallHOHHble onpe,lJ,eJ1eHHfI; peweHHe cepBHCHblX

3a1l.all, 3a,lJ,alJ ynpaBJ1eHHfI
H HH1I.HKallHH.

B 3aBHCHMOCTH OT Ha3HalleHHfI HaH60JIee CJ10}f{Hafi

An MO}f{eT npOB01l.HTb BblCOKOTOllHble onpe,lJ,eJIeHHfI KO-

Op1l.HHaT MeCTa H CKOpOCTH, a TaK)Ke nonpaBoK BpeMeHH

II lJaCTOTbl onopHoro reHepaTopa, a HaH60JIee npoCTafi
-

HaBHrallHOHHbte onpe1l.eJ1eHHfI KOOp1l.HHaT MeCTa C nOHH-

}f{eHHOH TOliHOCTblO. .LI.JIfi 06ecnelJeHHfI BblCOKOTOlJHblX

onpe1l.eJIeHHH An npHHHMaeT CHrHaJ1bI CIA- H P-KO,lJ,OB

Ha 06eHX lIaCTOTax, a npH onpe,lJ,eJ1eHHflX nOHH}f{eHHOH

TOliHOCTH - TOJIbKO CIA-CHrHaJIbl Ha lIaCTOTe 1575 Mfll.

B npoCTeHwHx An H3MepeHHble H cKoppeKTHpoBaH-

Hbte 3HalleHHfI HaBHrallHOHHbtX napaMeTpoB HCn0J1b3YIOT

1I.J1f1 COCTaBJ1eHHfI CHCTeMbl HeJ1HHeHHblx ypaBHeHHH, KO-

Topafl pewaerc J1106b1M MeTO,lJ,OM, ,lJ,OCTaT04HO Y,lJ,06HbIM
1I.J1f1 peaJ1H3aUHH UBM. B 6oJ1ee CJ10)KHbIX M01l.H<pHKa-

llHflX An peweHHe HaBHrallHOHHblX 3a1l.alJ BbInOJ1HfleTCfI

no <PHJIbTPy KaJ1MaHa, pa3MepHocTH BeKTopoB COCTOflHHfI

Onpe1l.eJIfllOTCfI BO MHorOM ,lJ,HHaMHKoH ,lJ,BH}f{eHHfI 06'beK-

TOB, Tpe6yeMblMH TOliHOCTfiMII HaBHraUHOHHblX onpe,lJ,eJIe-

HHH, B03MO}f{HOCTblO KOMnJ1eKCHpOBaHHfI C 1I.PYrHMH HaBH-

r31\HOHHbIMH Cpe,lJ,CTBaMH. DOJ1bWafi pOJ1b B An OT-

BO,lJ,HTCfI UBM, npHlieM B HaH60J1ee CJ10}f{HOH An pe-

walOTCfI 3a,lJ,allH, OTHOCfltlJ,HeCfI KaK K nepBHlJHOH, TaK H

KO BTOpH4HOH 06pa60TKe CHrHaJ10B.

nOTpe6HTeJ11-1 CHCTeMbl HABCTAP onpe1l.eJ1I-1JIH He-

)6X01l.HMOCTb pa3pa6oTKH HeCKOJ1bKHX KJ1aCCOB npHeMHoH
annapaTypbl. TaK, ,lJ,J1f1 HCnblTaHHH CHCTeMbI Ha nepBoH
;'a3e nflTb <PHpM CllJA pa3pa60TaJ1H H 'H3rOTOBHJ1H 42
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PHC. 57. OnpeJJ.eJleHHe MeCTa cYJJ.-
Ha JJ.aJlbHOMepHbIM MeTOJJ.OM B

cpeJJ.Heop6HTHOH CHC THIIOB

fJ10HACC, HABCTAP

pa3JIHLlHbIX KOMnJIeKTa An. He3aBHCHMO OT KJIacca nOTpe-

6HTeJIeH npOllecc 06cepBallHH BO Bcex CJlYLlafiX HaLlHHaeT-

CfI C OTHOCHTeJlbHOH npHBfl3KH 06'beKTa HaBHrallHH K

HaBHrallHOHHblM opHeHTHpaM, T. e. K HHC3, KOTOpblX B

CHCTeMe HABCTAP, KaK npaBHJIO, HcnOJlb3YeTCfI onHOBpe-
MeHHO LleTblp .CyruecTBo npHBfl3KH - B H3MepeHHH HaBH-

rallHOHHbIX napaMeTpOB.

reoMeTpHLIecKoe npenCTaBJIeHHe OTHOCHTeJlbHOH npH-
Bfl3KH 06'beKTa Ha 3eMHOH nOBepXHOCTH K TpeM HHC3

naJIbHOMepHbIM MeTOnOM naHO Ha pHC. 57. npHHllHn
H3MepePHfI HaBHrallHOHHoro napaMeTpa 3aKJI LlaeTCfI B

CJIeny rueM.Ha KmKnOM HHC3 pa3MerueH BbICOKOTOLl-

HblH 3TaJlOH BpeMeHH
- 60pTOBble LlaCbI, YKa3blBa ruHe

CHCTeMHoe BpeMfi CHC. TaKoH }f{e 3TaJIOHHblH H3MepH-
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TeJlb BpeMeHH HMeeTCfI B cynoBOH CHA. CpaBHeHHeM H3-

BeCTHoro BpeMeHH H3J1YLleHHfI panHOCHrHaJia C HHC3

co BpeMeHeM ero npHeMa CHA nOJIYLlaeT HHTepBaJI Bpe-

MeHH npOXO}f{neHHfI CHrHaJIa OT HHC3 no cynHa !1Ti

H BbILlHCJIfieT HaKJloHHY naJIbHOCTb II,[ no Ka}f{nOrO H3

Ha6J1 naeMblxcnYTHHKoB. B CHJIY HeCTa6HJIbHOCTH 60p-

TOBblX LlaCOB HHC3 H LlaCOB CHA B H3MepeHHY naJIb-

HOCTb BOHneT norpelllHOCTb !111., KOTOpy no MaJIOCTH Bpe-

MeHH Ha6JI neHHHMO}f{HO CLlHTaTb nOCTOflHHOH; naJIbHOCTb

i1 ,- D. +I"1D.Ha3blBa TnceBoooaAbHOCTblO. KaK Y}f{e 6bI-

JlO nOKa3aHO Ha pHC. 49, H30noBepxHocTb HaKJIOHHOH

naJlbHOCTH flBJIfleTCfI c epaC lleHTpoM B HHC3 H panHY-

COM l1.i. B nepeceLleHHH C nOBepXHOCTb 3eMJIH H30no-

BepXHOCTb 06pa3yeT H30CTanH C lleHTpOM B rMC Ha no-

BepXHOCTH 3eMJlH (HanpHMep, o Ha pHC. 57) H panHYCOM

ZI, paBHblM reolleHTpHLIecKoMY 3eHHTHoMY paccToflHH 

HHC3.

L{JlfI onpeneJleHHfI Koopn HaT MeCTa 06'beKTa A1

H KOMneHcallHH conep}f{arueHcfI B nceBnOnaJlbHOCTfiX

nocToflHHOH norpelllHocTH !111. 3a CLieT paccOrJIaCOBaHHfI
CHCTeMHoro BpeMeHH H LlaCOB CHA He06xonHMO nOJIY-

LlHTb He MeHee Tpex (npH Tpex HHC3) H30cTanHH no

naJIbHOCTfiM 11.(, 11.2, D.3 npH xopOllleM B3aHMHOM reOMeT-

pHQeCKOM pacnOJlO}f{eHHH HHC3 H onpeneJlfleMoro

06'beKTa. B 06rueM cJlYLIae CHA rnc H3MepfieT nceBnO-

naJlbHOCTH no LleTblpex cnYTHHKoB.
Kon P, KOTOpbIH, COrJIaCHO 3aflBJIeHH MHHHcTepcTBa

060POHbI ClllA, 6yneT pa3pellleH TOJlbKO nJifi BoeHHblX H

«H36paHHblx» rpa}f{naHCKHx nOJIb30BaTeJleH, 06ecneLlHBa-

eT TOLIHOCTb MecTOOnpeneJleHHfI nO 3 M. OCTaJIbHble nOJIb-

30BaTeJlH 6ynyt nOBOJlbCTBOBaTbcfI C/A-KonoM, nJifi KO-

Toporo TeM }f{e MHHHcTepcTBoM 060POHbI 06'bflBJleHa TOLl-

HOCTb 100 M.

B nepHOn nepBoH  a3wC03naHHfI CHCTeMW npoBOnH
-

JlHCb HCnbITaHHfI pa3J1HLlHbIX MOneJleH CHA: OT nellleBbIX

YCTPOHCTB, pa60Ta ruHxTOJIbKO C/A-KOnOM, nO 60JIee

cOBepllleHHblx H TOLlHblX YCTaHoBoK 1-, 2-, 4- H 5-Ka-

HaJlbHbIX, a TaK}f{e nepeHocHbIX paHlleBblx KOMnJleKTOB

CHA, Macca KOTOpbIX BMeCTe C HCTOLlHHKaMH nHTaHHfI He

npeBbllll aJIa 13,5 Kr. HCnbITblBaeMafi annapaTypa pa3Me-

ruaJIaCb Ha pa3JIHLlHbIX nOnBH}f{HbIX 06'beKTax: MOpCKHX,

cyxonYTHblx, B03nYlllHblX H Ha 06'beKTaX 6JIH}f{HerO

KOCMoca.
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npH npOeKTHpOBaHHH .n.eWeBOH annapaTypbl C'-lHTa-
JlOCb, '-lTO HCnOJlb30BaHHe KO.n.a C/A BMeCTO P .n.aCT Ha

nopfI.n.oK MeHbwylO TO'-lHOCTb H BO BCfIKOM cJlY'-lae cpe.n.-
Hfifl KBa.n.paTH'-leCKafi norpewHocTb 6y.n.eT He MeHee 100 M.

O.n.HaKO, KO Bce06LL1,eMY y.n.HBJleHHIO, 3Ta annapaTypa OKa-
3aJlaCb nO'-lTH TaKOH }/{e TO'-lHOH, KaK H ee 60Jlee CJIO}/{-
Hble H .n.opome aHaJlOrH: norpeWHOCTb onpe.n.eJleHHfI no-

JlO}/{eHHfI B npOlJ,eCce Hcnb1TaHHfI He npeBb1WaJla 20 - 30 M.
B CHCTeMe HABCTAP npe.n.ycMoTpeHa pa3pa60TKa

Tpex KJIaCCOB annapaTypbl nOTpe6HTeJlfI: X, Y H Z. CHA
KJlaCCa X OTBe'-lae-r BblCOKHM Tpe60BaHHfIM K TO'-lHOCTH

onpe.n.eJleHHfI MeCTOnOJlO}/{eHHfI H CKOpOCTH 06'beKTa, nOMe-
X03aLLl,HLLI,eHHOCTH H cnoc06HoCTH Bbl.n.a'-lH MrHOBeHHblX pe-
3YJlbTaTOB B peaJlbHOM MaCWTa6e BpeMeHH. AnnapaTypa
3Toro KJlaCCa npe.n.Ha3Ha'-leHa .n.JlfI BblCOKOCKOpOCTHblX
.n.HHaMH'-leCKHX 06'beKTOB (BoeHHblx CaMOJleTOB, no.n.Bo.n.HbIX
JlO.n.OK, paKeT H KOCMH'-leCKHX Kopa6J1eH).

CHA KJlaCCa Y 06J1a.n.ae-r BblCOKOH TO'-lHOCTblO onpe.n.e-

JleHHfI Koop.n.HHaT H npe.n.Ha3Ha4eHa .D.JIfi HCnOJlb30BaHHfI
Ha BoeHHblX Kopa6J1fIX H Ha3eMHblX TpaHcnopTHblX cpe.n.-
CTBax. AnnapaTypa KJlaCCa Z 06eCne'-lHBaeT HeCKOJlbKO

nOHH}/{eHHYIO TO'-lHOCTb Onpe11eJleHHfI Koop.n.HHaT H CKOpO-
CTH H opHeHTHpoBaHa Ha HCnOJlb30BaHHe BcnOMOraTeJlb-

HblMH BoeHHblMH Kopa6J1fIMH, MOpCKHM TpaHcnopTHblM
4>JlOTOM H Ha3eMHblMH TpaHcnopTHblMH Cpe.n.CTBaMH.
Pe3YJlbTaTbl HcnblTaHHH '-leTblpex THnOB CHA npHBe.n.e-

Hbl B BH.n.e HHTerpaJlbHblX rpa4>HKoB pacnpe.n.eJleHHfI
norpewHocTeH 06CepBalJ,HH Ha pHC. 58. OHH no.n.TBep}/{.n.a-
lOT BblCOKHe TO'-lHOCTHble xapaKTepHCTHKH CHCTeMbl: TO'-l-
HOCTb onpe.n.eJIeHHfI Tpex Koop.n.HHaT nOTpe6HTeJlfI MHO-

rOKaHaJlbHOH annapaTypOH COCTaBJlfIeT 11,2 M (50 %) H

22,0 M (90 %f; norpewHocTb onpe.n.eJIeHHfI CKOpOCTH
0,12 - 0,2 M/C; TO'-lHOCTb npHeMa WKaJlbl BpeMeHH 25 HC
(68 %).

113BecTHafi aMepHKaHcKafi 4>HpMa «MarHaBoKc»
ony6J1HKoBaJla pe3YJlbTaTbl HcnblTaHHH o.n.HOKaHaJlbHOrO
npHeMHHKa .«T-set» CBoero npOH3Bo.n.CTBa, nOJlY'-leHHble
B KaJlHcpopHHHCKOM 3aJlHBe Ha 60pTV CYlI.Ha «lla4Hc
llaH3He» npH .n.BH}/{eHHH Ha pa3J1H'-lHbIX Kypcax co cpeJ],-
HeH CKOpOCTblO 5 M/C. C HCnOJlb30BaHHeM C/A-Ko.n.a
90% MeCTOnOJlO}/{eHHH 6blJlO onpe.n.eJleHO C TO'-lHOCTblO

25 M H 65 % - JlY'-lwe 15 M. OnblTbl co CTalJ,HOHapHbIM
npHeMHHKOM Ha 6epery .n.aJlH Cpe.n.HIOIO oWH6KY C C/A-KO-
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PHC. 58. fpa(jJHKH HHTerpaJl Horo
pacnpeJJ.eJleHHH norpewHoCTeH on-

peLleJleHHH MeCTa npH Hcn TaHHHX

CHA CHC HABCTAP 'IeTbIpex
THnOB: a - 4-, 5-KaHaJlbHoii THna

X' 6 - oJJ.HoKaHaJlbHOii THna Y;
B paHueBoH HOCHMO H

aBTOMO-

6HJlbHOii; Z - .lI.eWeBOH (THna Z).

110M 10,1, a C P-KO.n.OM - 3,8 H MaKcHMaJlbHYIO 13,9 M.

Bce 3TH OWH6KH 6blJlH B HanpaBJleHHH BOCTOK - 3ana.n.,

OWH6KH no HanpaBJleHHIO ceBep
-- IOf COCTaBHJlH npH-

MepHO nOJlOBHHY.
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B CBH3H C TeM 4TO T04HOCTb C/A-KO.n.a CHCTeMbl OKa-
3aJlaCb 6J1H3KOH K T04HOCTH P-KO.n.a, HeKOTOpble CnelJ,H-
aJlHCTbl npe.n.nOJlaralOT, 4TO npH nOJlHOM pa3BepTbIBaHHH
pa604eH 4>a3bI MHHHCTepCTBO 060POHbi ClllA npHMeT Me-

pbl .n.J1H 3arpy6J1eHHH T04HOCTH C/A-Ko.n.a H .n.OBe.n.eHHH

Cpe.n.HeH KBa.n.paTH4eCKOH nOrpelliHOCTH .n.0 100 M. O.n.Ha-
KO 3TOMY 3arpy6J1eHHIO npOTHBOCTOHT n03HlJ,HH rpa}/{.n.aH-
CKHX nOJlb30BaTeJleH.

EBpOneHCKOH KOCMH4eCKOH aCCOlJ,HalJ,HeH npOBe.n.eHbl

y}/{e HCCJ1e.n.OBaHHH no C03.n.aHHIO no.n.06HOH CHC, KO-

TopaH He 6y.n.eT HMeTb OTMe4eHHblX orpaHH4eHHH CHCTe-
Mbl HABCTAP. D

u

opb6a 3a pblHKH c6blTa annapaTypbl
.n.J1H nOJlb30BaTeJleH, BH.n.HMO, 6y.n.eT pellialOLlJ,HM 4>aKTo-
pOM B npHHHTHH peIlIeHHH no C/A-KO.n.y.

HeCMoTpH Ha orpaHH4eHHble nOKa B03MO}/{HOCTH CH-

CTeMbl HABCTAP pH.n. 4>HPM ClllA 11 .n.pymx cTpaH pa3pa-
60TaJl H H3rOTOBJlHeT annapaTYPY, KOTopaH Haxo.n.HT I1IH-

pOKHH cnpoc y nOTpe6HTeJleH. HeKoTopble 4>HpMbl nOIIIJIH
no nYTH HCnOJlb30BaHHH cYLlJ,ecTBYIOLlJ,HX Mo.n.eJleH CHA
CHCTeMbl «TpaH3HT» .n.J1H TpaHc4>opMalJ,HH HX B npHeMHble
CHCTeMbl HABCTAP. TaK, no 3aHBJleHHIO 4>HpMbl «MarRa-
BOKC», Bce npHeMHHKH cepHH MX-IIOO, Haxo.n.HLlJ,HeCH
B 3KCnJlyaTalJ,HH, MorYT 6blTb J1erKO nepe.n.eJlaHbl B CHA
CHCTeMbl HABCTAP nYTeM YCTaHoBKH CnelJ,HaJlbHOH aH-

TeHHbl H .n.BYx 3J1eKTpOHHbIX nJlaT. To }/{e caMoe OTHOCHTCH

K npHeMHHKY MNS-2000 aHrJlHHCKOH 4>HpMbl «P3raJi
MapHH» H FSN-70 4>HpMbl «<I>YPYHO».

HaH60Jlee y.n.a4Ha B HaCTOHLlJ,ee BpeMH Mo.n.eJlb CHA

llJl CHCTeMbl HABCTAP, BbmYLlJ,eHHaH HnOHCKOH 4>HP'
MOH IRC,- annapaTypa JLR-4000 (pHC. 59). 3TO caMblH
KOMnaKTHb1H H J1erKHH B MHpe npHeMHHK MaccoH 6 Kr

co CJle.n.YIOLlJ,HMH ra6apHTaMH, MM: OCHOBHOH 6J10K - Bbl-

COTa 135, I1IHpHHa 210, rJly6HHa 320; aHTeHHa - BblCOTa

430, .n.HaMeTp 60; Macca aHTeHHbI 0,7 Kr. CHA JLR-4000-
o.n.HoKaHaJlbHblH npHeMHHK C BpeMeHHblM pa3.n.eJIeHHeM
CHrHaJlOB; OH MO}/{eT 6blTb HCnOJlb30BaH Ha MOpCKHX,
cyxonYTHblx. H B03.n.YIIIHbIX 06DeKTax. CTOHMOCTb-
12 TbIC. .n.OJl. nHTaHHe oCYLlJ,ecTBJlHeTCH nOCTOHHHblM
TOKOM 10 - 40 B, nOTpe6J1HeMaH MOLlJ,HOCTb - .n.o 30 BT.

.lI.onOJIHHTeJIbHO MorYT 6blTb no.n.KJl104eHbl ne4aTalOLlJ,ee

YCTPOHCTBO, ynpaBJlHeMblH Ha paCCTOHHHH .n.HCnJleH,
lJ,BeTHOH BH.n.eonpOKJla.n.4HK H CHJlOBOH npe06pa30BaTeJlb
.n.J1H nHTaHHH nepeMeHHblM TOKOM.
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PHL 59. CnYTHHKoBaH HaBHra-

UHOHHaH annapaTypa fOC

HABCTAP ILR-4000

RC

I
MeCTo cy.n.Ha Hero CKOpOCTb onpelleJlHIOTCH Henpepbl-

BHO H KpyrJlOCYT04HO (npH HaJlH4HH I1ITaTHOro «C03Be3-

llHH» I1C3), B J1106ylO noro.n.y H B J11060H T04Ke 3eMJlH.

Cpe.n.HHH KBa.n.paTH4eCKaH norpelliHOCTb 06CepBalJ,HH
30 M, CKOpOCTH

- 0,1 M/C.
CHA JLR-4000 nOJlHOCTblO aBToMaTH3HpoBaHa,

npOCTa B 3KcnJlyaTalJ,HH H n03ToMY .n.oCTynHa MOpenJla-
BaTeJIlO J11060H KBaJlH4>HKalJ,HH. .lI.aHHble 0 MeCTe cy.n.Ha
06HOBJIHIOTCH Ka}/{.n.ylO ceKYH.n.y. no 3anpocy Bbl.n.aIOTCH

'J1e.n.YIOLlJ,He CBe.n.eHHH: paCCTOHHHe, KYpC H BpeMH .n.BH}/{e-

HHH .n.o 3a.n.aHHOH T04KH; OTKJlOHeHHe CYllHa no HOpMaJlH
K J1HHHH 3a.n.aHHoro nYTH; CHrHaJl 0 npHxo.n.e B 3a.n.aHHYIO

T04KY MapIlIpYTa H 06 OTKJlOHeHHH OT 3a.n.aHHoro nYTH;
06LlJ,ee npoH.n.eHHoe paccToHHHe H .n.p. BCTpoeHHble KBap-
lJ,eBble 4aCbl .n.alOT BpeMH C T04HOCTbIO .n.o 100 HC.

lllHpoTa H 1l0JlrOTa cy.n.Ha Henpep BHoHH.n.HlJ,HPYIOT-
CH Ha .n.HCnJlee. npH no.n.KJlI04eHHH lJ,BeTHOro BH.n.eonpo-

KJla.n.4HKa Ha HeM BocnpOH3Bo.n.HTCH KapTa paHOHa nJlaBa-

HHH H aBTOMaTH4eCKH Be.n.eTCH npOKJla.n.K<;I nYTH cy.n.Ha.

II P. A. CKy!5KO. 6. f. MOPJ\BHHOB



7.

CnYTHI-1KI-1-CnACATEJl 

np06JlEMA nOI-1CI<A

1-1 CnACAHI-151

npl-1 ABAPI-151X MOPCI<I-1X

CY.lI.OB 1-1 CAMOJlETOB

o HOBOH «npo4>eCCHH» cn}'T-
HHKa B MHpe Y3HaJlH H3 KOpOTKOrO, B 16 CTpOK, co06LL1,e-

HHH ra3eTbi «npaB.lI.a» OT 3 .lI.eKa6pH 1982 r. no.ll. 3arOJlOB-

KOM «CnYTHHK-cnaCaTeJlb». TaK Tenepb MHorHe Ha3blBalOT

cOBeTcKHH HCKyccTBeHHblH cnYTHHK 3eMJlH «KOCMOC-

1383» (pHC. 60), HBJlHIOLLI,HHCH nepBblM cnYTHHKoM, 3any-

LLl,eHHblM no nporpaMMe Me}/{.lI.YHap0.ll.HOrO npoeKTa C03.l1.a-

HHH KocMH4ecKoH CHCTeMbI 06Hapy}/{eHHH TepnHLLI,HX 6e.ll.-
CTBHe cY.lI.OB H CaMOJleTOB KOCnAC - CAPCAT. 3TO

He60JlblllOe C006LL1,eHHe KoppecnOH.lI.eHTa TACC H3 CaH-

<l>paHUHcKo, Ha nepBbIH B3rJlH.lI., MOrJlO nOKa3aTbCH Y3KO-

CneUHaJlbHblM, O.ll.HaKO npH BHHMaTeJlbHOM ero H3Y4eHHH

cO.ll.ep}/{aHHe cKynoH HH4>opMaUHH 3Ha4HTeJIbHO npeBocxo-
.lI.HJlO HHTepecbl JlHlllb CneUHaJlHCTOB.

4TO }/{e TaKoe cnYTHHK-cnaCaTeJlb? Ka3aJlOCb 6bl, Ka-

Koe OTHOllleHHe HMeeT cnYTHHK K cnacaHHIO TepnHLLI,HX
6e.ll.CTBHe? OKa3bIBaeTCH, caMoe HenocpeiLcTBeHHoe. BeJlb

6e3 cnYTHHKoBOH CHCTeMbl HeB03MO}/{HO 06HapY}/{HTb
aBapHHHblH 06'beKT, HanpHMep, B OKeaHe, KaK HeB03MO}/{HO

06HapY}/{HTb HrJlY B CTore ceHa. A .lI.JlH Toro 4T06bI cnaCTH

TepnHLLI,HX 6e.ll.CTBHe, HY}/{HO CHa4aJla HX 06HapY}/{HTb.
JJ.0 nOCJle}],Hero BpeMeHH nOHCK MOpCKHX CY}],OB, no-

TepneBlllHX. aBapHlO, OCYLLI,eCTBJlHJlCH no pa.ll.HOCHrHaJlaM
SOS. BMeCTe C 3THM CHrHaJlOM TepnHLLI,eMY 6e.ll.CTBHe

He06xo.ll.HMO 6blJ10 nepe.ll.aTb CBOH Koop.ll.HHaTbI, onpe-

.lI.eJlHTb KOTopble He BCer.ll.a npe.ll.CTaBJlHJlOCb B03MO}/{HbIM.

CJlbl111HMOCTb TaKHX CHrHaJlOB 6e.ll.CTBHH C CY.lI.OBblX pa-

.lI.HOCTaHUHH He npeBbll1IaeT paCCTOHHHH HeCKOJlbKI-IX

COTeH KHJlOMeTpOB. JJ.aJlbHOCTb .lI.eHCTBHH CaMOJleTHbIX aBa-

pHHHbIX pa.ll.HOCTaHUHH 3Ha4HTeJlbHO MeHbllIe H COCTaBJlHeT
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PHC. 60. CnvTHHK-cnaCaTeJlb

«KocMoc-1383»

-

Bcero HeCKOJlbKO .lI.eCHTKOB KHJlOMeTpOB. BepOHTHOCTb

npHeMa TaKHX CHrHaJlOB B.lI.aJlH OT 6eperOB KpaHHe MaJla.

HenpepblBHbIH pOCT 3KOHOMH4eCKHX CBH3eH Me}/{.lI.Y

OT.lI.eJlbHblMH pemOHaMH H rOCY.lI.apCTBaMH npHBO.ll.HT K YBe-

JlH4eHHIO 06'beMOB H CKopOCTeH nepeB030K. B pe3YJlbTaTe

3Toro YBeJlH4HBaeTCH nJlOTHOCTb nOToKOB TpaHcnopTH X

Cpe.ll.CTB, 4TO YCJlO}/{HHeT 06ecne4eHHe 6e30naCHOCTH nJla-

BaHHH CY.lI.OB H nOJleTOB caMOJleTOB. AHaJlH3 aBapHHHOCTH

MHpOBoro MopCKoro 4>JlOTa nOKa3bIBaeT, 4TO ypoBeHb ee

npO.ll.OJl}/{aeT OCTaBaTbCH .lI.OBOJlbHO BbICOKHM.

COrJlaCHO CTaTHCTH4eCKHM .lI.aHHblM HOpBe}/{CKOrO

DlOpO BepHTac, pb160JlOBHblH H TpaHcnopTHblH 4>JlOT no

CTeneHH onaCHOCTH JlHllIb HeMHoro YCTynaeT aBTOM06HJlb-

HOMY TpaHcnopTY. 3TO nO.ll.TBep}/{.lI.aeTCH BblCOKHM ypOB-

HeM aBapHHHOCTH MHpOBoro TpaHcnopTHoro 4>JlOTa, H3

COCTaBa KOToporo e}/{erO.ll.HO nom6aeT 350 - 400 cY.lI.°B

BMeCTHMOCTblO 100 H 60Jlee 6p. per. T. ELLI,e BbIllie
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aBapHHHOCTb 60Jlee MeJlKOrO 4>JlOTa, 0 KOTOpOH MO}/{HO

Cy.n.HTb no .n.aHHbIM, OTHOCHll.lHMCH K aMepHKaHCKOMY 4>JlO-
TY. B ClllA e}/{e.n.HeBHO, no CTaTHCTH4eCKHM .n.aHHbIM, Tep-
nHT aBapHH H Hy}/{.n.aIOTCH B nOMOll.lH OKOJlO 18 cy.n.OB pa3-
JlH4HOH BeJlH4HHbl, B OCHOBHOM MaJlblX, H TPH CaMOJleTa,

npeHMYll.leCTBeHHo 4aCTHble.

PHCK .n.JlH }/{H3HH B TOH HJlH HHOH CTeneHH conYTcTByeT
BceM cnoc06aM TpaHcnopTHpoBKH JlIO.n.eH H rpY30B.
B ClllA, HanpHMep, e}/{ero.n.HO B KaTaCTpo4>ax aBHaTpaH-

cnopTa rH6HeT O.n.HH H3 500 TbIC. naCCa}/{HpoB. TaKHM

06pa30M aBapHH H KaTaCTpo4>bI Ha Mope H B B03.n.yxe

e}/{ero.n.HO YHOCHT Tb1CH4H 4eJlOBe4eCKHX }/(H3HeH. 04eHb

4aCTO rH6eJlb JlIO.n.eH 06YCJlOBJlHBaJlaCb OTCYTCTBHeM CBe-

.n.eHHH 0 4>aKTax, npH4HHax H MeCTe aBapHH, B pe3YJlbTa-
Te 4ero nOHCK, 06Hapy}/{eHHe H OKa3aHHe nOMOll.lH nOTep-
neBIllHM aBapHIO 3aTHrHBaJlHCb Ha .n.oJlroe BpeMH H nopoH
6bIBaJlH 6e3pe3YJlbTaTHbIMH.

34>4>eKTHBHoCTb CHCTeMbI nOHCKa H cnacaHHH aBa-

pHHHblX cy.n.OB B 3Ha4HTeJlbHOH CTeneHH onpe.n.eJlHeTCH

6b1CTpOTOH 06Hapy}/{eHHH nOTepneBIllHx aBapHIO. AHa-

JlH3 cnaceHHH nOTepneBIllHx npH aBapHHx nOKa3bIBaeT,
4TO lllaHCbI Bbl}/{HBaHHH nocJle 2-CYT04Horo nOHCKa paBHbI

10 %, a nocJle 8-4acoBoro - 50 %.
B nOCJle.n.HHe ro.n.bI .n.JlH onOBell.leHHH 0 6e.n.cTBHH H Ha-

Be.n.eHHH nOHCKOBbIX Cpe.n.cTB Ha npHBo.n.HbIe pa.n.HocTaH-
lJ,HH cy.n.OB H CaMOJleTOB CTaJlH HCnOJlb30BaTb aBapHHHbIe
pallH06YH (APE), aBTOMaTH4eCKH no KOMaHlle nepellalO-
ll.lHe CHrHaJlbl 6e.n.cTBHH Ha 4aCTOTax 121,5 H 248 Mfu.

O.n.HaKo .n.aJlbHOCTb 06Hapy}/{eHHH HX orpaHH4eHa npH-
MOH BH.n.HMOCTblO H COCTaBJlHeT .n.JlH cy.n.OB 20 - 25 KM,
a .n.JlH CaMOJleTOB -.n.o 100 KM. YKa3aHHble Cpe.n.CTBa
He YllOBJleTBopHIOT COBpeMeHHbIM Tpe60BaHHHM no no-

HCKY H cnacaHHIO aBapHHHblX cy.n.OB.
HaKOnJleHHbIH 3a npOIllJlbIe ro.n.bI onbIT opraHH3auHH

H npOBe.n.eHHH nOHCKOBo-cnaCaTeJlbHbIX pa60T B Mope H HC-

nOJlb30BaHHH pa.n.Hocpe.n.CTB .n.JlH OnOBell.leHHH 0 6e.n.CTBHH
nOKa3aJl HX HellOCTaT04HYlO 34>4>eKTHBHOCTb. JJ.aJlbHOCTb
HX .n.eHCTBHH BO MHorHX CJlY4aHX OKa3bIBaeTCH He.n.OCTa-

T04HOH, B oc06eHHOCTH npH HaXO}/{.n.eHHH cy.n.Ha, TepnH-
ll.lero 6e.n.CTBHe, B.n.aJlH OT 6eperOB B OTKpblTOM MOpe.

n03TOMY MHOrHe H3 rH6HYll.lHX cy.n.OB 4HCJlHTCH HC-

4e3HYBIllHMH 6eCCJle.n.HO. COrJlaCHO CTaTHCTH4eCKHM .n.aH-

HbIM, 3a .n.eCHTHJleTHe (1972-1981) 6eCCJle.n.Ho HC4e3J1H B
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Mope 64 cy.n.Ha MHpoBoro TpaHcnopTHoro 4>JlOTa BMeCTH-

MOCTblO 100 H 60Jlee 6p. per. T, cpe.n.H KOTOpbIX 6blJ1H

H KpynHoTOHHa}/{Hble cy.n.a, OCHall.leHHbIe cOBpeMeHHbIMH

cpe.n.cTBaMH cy.n.oBO}/{.n.eHHH H CBH3H.

HanpHMep, B anpeJIe 1980 r. B CeBepHOM Mope 3aTO-

HYJlO aHrJlHHCKOe HCCJle.n.OBaTeJlbCKOe cy.n.HO «KOMnac

POY3 II» C 3KHna}/{eM 18 4eJl., He y neBno.n.aTb CHrHaJla

6e.n.CTBHH. nepBble CBe.n.eHHH 0 rH6eJlH cy.n.Ha nOCTynHJlH qe-

pe3 36 4, Kor.n.a 6blJ10 06Hapy}/{eHO TeJlO o.n.Horo H3 no-

rH61llHX 4J1eHOB 3KHna}/{a. nOHCK 3aTOHYBIllero cy.n.Ha

npOllOJl}/{aJlCH HeCKOJlbKO .n.HeH. AHaJlOrH4Hble CJlY4aH
H3BeCTHbl C Cy.n.aMH pa3HblX CTpaH H, B 4aCTHOCTH, C COBeT-

CKHM TenJlOxo.n.OM «THKCH», nOrH61llHM B THXOM OKeaHe

npH CJle.n.OBaHHH H3 ABCTpaJlHH.
v

np06J1eMa MHOr04HCJleHHblX aBapHH .n.aBHO y}/{e CTO-

HT BO BceM MHpe. 4eM 60Jlbllle cy.n.OB 60p03.n.HT MopCKHe

npOCTopbI, 4eM 4all.le nOJleTbl B He60, 4eM CHJlbHee THra

4eJlOBeKa K nYTellleCTBHHM, TeM BepOHTHee B03MO}/{HOCTb

aBapHH. HanpHMep, TOJlbKO C 4>paHlJ,Y3CKHX TeppHTOpHaJlb-
HblX BO.n. e}/{erOllHO npHHHMae-rCH .n.o 3000 aBapHHHbIX
CHrHaJlOB. JJ.a H TOJlbKO JlH Ha Bo.n.e 6e.n.CTBYIOT JlIO.n.H?
B JlI060M cJlY4ae 4eJlOBeKa Ha.n.o HeMe.n.JleHHO HCKaTb

H cnacaTb. Ho 3TO COBceM HenpOCTO. TepnHll.lHH 6e.n.cTBHe,

nOTepHBIllHH CBH3b C BHelllHHM MHpOM n04TH 06pe4eH
Ha rH6eJlb. CJlenbIe }/{e nOHCKH He MorYT npHBeCTH K nOJlo-

}/{HTeJlbHOMY pe3YJlbTaTY. BOT n04eMY C cep .n.HHbl70-x rr.

no HHHUHaTHBe Me}/{.n.YHapollHbIx H HalJ,HOHaJlbHbIX opra-

HH3aUHH B HeKoTopblX cTpaHax Ha4aJlH HCCJle.n.oBaHHH

no nOHcKY nYTeH nOCTpoeHHH HOBOH 34>4>eKTHBHoH CHCTe-

Mbl .n.JlH OnOBell.leHHH 0 6e.n.cTBHH H .n.JlH onpe.n.eJIeHHH
MeCTOnOJlO}/{eHHH aBapHHHblX cy.n.OB .

OCHoBHbIe Tpe60BaHHH, npe.n.1>HBJlHeMbIe K TaKoH CHCTe-

Me, c4>OPMYJlHpOBaHbl cJle.n.YIOll.lHM 06pa30M: rJl06aJlbHOCTb
30Hbl .n.eHCTBHH, KOTopaH .n.OJl}/{Ha nOKpblBaTb BCIO no-

BepXHOCTb 3eMJlH; no B03MO}/{HOCTH MrHOBeHHoe onOBe-

ll.leHHe 0 6e.n.CTBHH Ha3eMHblX lJ,eHTpOB nOHCKOBo-cnaca-

TeJIbHOH CJly}/{6bl; BbICOKOT04Hoe onpe.n.eJleHHe KOOp.n.H
-

HaT MeCTa aBapHH.
AHaJlH3 3THX Tpe60BaHHH nOKa3bIBaeT, 4TO BbmOJlHHTb

HX MO}/{HO TOJlbKO Ha OCHOBe npHMeHeHHH KOCMH4eCKHX

pa.n.HOCHCTeM, B CBH3H C qeM pH.n. CTpaH npOHBHJlH HHTe-

pec K C03.n.aHHIO cnYTHHKOBOH CHCTeMbl nOHCKa H cna-

caHHH. Pa3pa60TKa TaKOH CHCTeMbl Ha4aJ1aCb B 1977 r.
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H CeH4aC HaXO.lI.HTCfI B 3aBepWalOLLI,eH CTa.lI.HH OnblTHOH

3KCnJlyaTallHH.  ha CHCTeMa nOJlY4HJla Ha3BaHHe

KOCnAC - CAPCAT, OHa pa3pa6aTbIBaJlaCb COBMeCT-

HbIMH YCHJlHfIMH HaY4HO-TeXHH4eCKHX KOJlJleKTHBOB

CCCP, ClllA, KaHa.lI.bl H <l>paHllHH. 1.JacTb CHCTeMbI-

KOCnAC (KocMH4ecKafi CHCTeMa nOHCKa aBapHHHbIX cY-
.lI.OB H CaMOJleToB) C03.lI.aeTCfI YCHJlHfIMH CCCP, .lI.Pyrafi
4aCTb - CAPCAT (Search and Rescue Sat/elite-
Aided Tracking) - YCHJlHfIMH ClllA, KaHa.lI.bl H <l>paH-
llHH. B COCTaB CHCTeMbI BX0.lI.fIT APE, KOTOpbIMH OCHaLLl,a-
IOTCfI pa3J1H4Hble 06'beKTbl; «C03Be3.lI.HfI» cnYTHHKOB; Ha-

3eMHble CTaHllHH npHeMa aBapHHHoH HHcpOpMallHH OT

cnYTHHKOB H lleHTpbl ynpaBJleHHfI H KOOp.lI.HHallHH.
CHcTeMa KOCnAC - CAPCAT npe.lI.ycMaTpHBaeT

HCnOJlb30BaHHe KaK y}/{e cYLLI,eCTBYIOLLI,HX 6yeB, TaK H HO-

BbIX, C03.lI.aBaE'MbIX J],J1f1 3TOH CHCTeMbI, aBapHHHbIX pa.lI.HO-
6yeB H aBapHHHbIX nepe.lI.aT4HKOB CHrHaJlOB 6e.lI.CTBHfI-
APE/ADE, pa60TalOLLI,HX Ha 4aCTOTax 121,5 H 406 Mrll.
JJ.JlfI TOro 4T06bl 6bITb «ycJlblwaHHbIM» cnYTHHKoM, cYJ],-
HO HJ1H CaMOJleT .lI.OJ1}/{HbI 6bITb o6opY.lI.OBaHbl TaKHMH

6YfIMH.
CHrHaJlbl, H3J1Y4aeMble APE/ADE C 06'beKTOB,

nOTepneBwHx 6ellcTBHe, npHHHMalOTcfI H nepellalOTcfI
cnYTHHKaMH Ha Ha3eMHbIe nYHKTbl npHeMa aBapHHHoH HH-

cpopMauHH, KOTOpblE' BbInOJ1HflIOT o6pa6oTKY 3TOH HHcpOp-
MallHH. C Ha3eMHblX nYHKToB npHeMa HHcpOpMallHH (DDI1)
nOJlY4eHHble .lI.aHHble, B TOM 4HCJIe BbI4HCJleHHble KOOp.lI.H-
HaTbI TepnfILLI,HX 6ellCTBHe 06'beKTOB, nOCTynalOT B HallHO-
HaJ1bHble u.eHTpb1 C u.eJ1blO BbJfICHeHHfI THna H npHHaJ],J1e}/{-
HOCTH TepnfILLI,ero 6e.lI.CTBHe CY.lI.Ha HJ1H CaMOJleTa. DOCJlE'
3Toro HHcpOpMallHfI nepe.lI.aeTCfI CTpaHe, KOTOpOH npHHa-
11.J\e}/{HT aBapHHHbIH 06'beKT, H B lleHTp nOHCKOBo-cna-
CaTeJlbHOH CJly}/{6bl (DCC), OTBe4alOLLI,eH 3a OKa3aHHe

nOMOLLl,H B TOM HJlH HHOM paHOHe (pHC. 61).
C nOMOLLl,blO c0311aBaeMoH CHCTeMbl KOCnAC-

CAPCAT MO}/{HO CJIe.lI.HTb 3a aBa pHHHblMH CHrHaJ1aMH,

nO.lI.aBaeMblMH C cY.lI.OB H CaMOJleTOB B JlI060M paHoHe MH-

pa H aBTOMaTH4eCKH onpe.lI.eJlfITb KOOP.lI.HHaTbi MeCTa no-

.lI.a4 CHrHaJla.

3anycK cnYTHHKOB .lI.JlfI 3TOH CHCTeMbl no .lI.OrOBOpeH-
HOCTH OCYLLI,eCTBJlfIlOT CCCP H ClllA.

COBeTcKHH cnYTHHK «KocMoc-1383», BblBe.lI.eHHblH H3

Op6HTY 30 HIOHfI 1982 r., fIBJ1fIeTCfI nepBbIM KocMH4ecKHM
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PHC. 61. CxeMa nOCTpoeHHH CHCTe-

\11.1 KOCOAC - CAPCAT

1-9 - nYHKTbI npHeMa HH4topMauHH H ne-

pella"" ee . Lle"Tp'" ncc (3 " 9 - Lle"Tp 
ynpaBJ1eHHft COOTBeTCTBeHHO CHCTeNOH

CAPCAT" KOCnAC)

annapaTOM CHCTeMbl K?CDAC
- C PCAT(CM. Ta6J1.

5 H n-I). AMepHKaHCKHH cnYTHHK 3TOH CHCTeMbl 6blJ1 BTO-

pbIM, OH 6bIJI 3anYLLI,eH B 1983 r. DpHHfITO peweHHe 0 C03-

.lI.aHHH 3KCnJlyaTallHoHHOH CHCTeMbl C KOCMH4eCKHM «C03-

Be3.lI.HeM», no KpaHHeH Mepe, H3 4eTblpex cnYTHHKoB.  ha

CHCTeMa 6Y.lI.eT e}/{e4aCHO npoC'JlywHBaTb CBOHMH cnYTH -
KaMH Bce paHoHbl 3eMJlH B lle.lJfIX o6Hapy}/{eHHfI aBapHH-
HbIX CHrHaJlOB.  hoB 3Ha4HTeJlbHOH CTeneHH nOBblCHT

6e30naCHOCTb B03.lI.YWHbIX H MOpCKHX nepeBo30K H 3cp-
cpeKTHBHoCTb aBapHHHo-CnaCaTeJIbHOH CJly}/{6!>1 B MHpe.

npaKTH4ecKoH npoBepKoH B03MO}/{HOCTeH cHc eMbl
KOCnAC - CAPCAT CTaJlH CJlY4aH npHeMa 3BapHHHblX
CHrHaJlOB C CaMOJleTOB H Kopa6J1eH KaHa.lI.bl, ClllA
H BeJlHK06pHTaHHH cnYTHHKoM u«KocMoc-1383». C nOMO-

LLl,blO HHcpopMallHH, nOCTynHBweH co cnYTHHKa, 6blJ1H onpe-

.lI.E'JleHbl KOOp.lI.HHaTbl nOTepneBwHx 6ellcTBHe 06'beKTOB

H HM 6blJ1a OKa3aHa cBoeBpeMeHHafi nOMOLLl,b.
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C03lI.aHHe Me}/{lI.YHap0lI.HOH KOCMH4eCKOH CHCTeMbl
nOHCKa H CnaCaHHH HMeeT 60JlbllIOe rYMaHHOe 3Ha4eHHe,
TaK KaK cnOc06cTByeT OXpaHe 4eJIOBe4eCKHX }/{H3HeH

Ha MOpe H Ha CYllie. nocJle BBelI.eHHH CHCTeMbl OHa 6YlI.eT
OTKp TalI.J1H HCnOJlb30BaHHH BceMH 3aHHTepeCOBaHH MH

CTpaHaMH.

npJ;lHLJ,I,1n .lI.EIiICTBJ;lSI
J;I OCHOBHblE XAPAI<-
TEPJ;lCTJ;lI<J;I CJ;lCTEMbl
I<OCnAC - CAPCAT

npoeKT 3KcnepHMeHTaJlbHOH
cnYTHHKoBOH CHCTeMbl nOHCKa H cnacaHHH KOCnAC-
CAPCAT pa3pa60TaH COBMeCTHO MHHHcTepcTBoM MOp-
CKoro 4>J10Ta CCCP, MHHHcTepcTBoM CBH3H KaHalI.bl
(JJ.OK) , HalJ,HOHaJlbHbIM ynpaBJleHHeM no KOCMH4eCKHM

HCCJlelI.OBaHHHM CiliA (HACA), HalJ,HOHaJlbHbIM lJ,eHTpOM
KOCMH4eCKHX HCCJlelI.OBaHHH <l>paHlJ,HH (KHEC). Pa3-

pa60TKa BeJlaCb B COOTBeTCTBHH C Me}/{npaBHTeJlbCTBeH-

HblM COrJlallIeHHeM no HCCJlelI.OBaHHIO H HCnOJlb30BaHHIO

KOCMH4eCKoro npocTpaHcTBa B MHpHblX lJ,eJlHX Ha OCHOBe

nOlI.nHcaHHoro B HOH6pe 1979 r. JJ.oKYMeHTa 0 B3aHMO-

nOHHMaHHH H COrJlaCOBaHHoro B Mae 1980 r. nJlaHa peaJlH-
3alJ,HH npoeKTa KOCnAC - CAPCAT.

OCHoBHaH 3alI.a4a npoeKTa - lI.06HTbCH Me}/{lI.YHapOlI.-
Horo COTPYlI.HH4ecTBa B pa60Tax no nOHcKY H cnacaHHlO,

C03lI.aB CHa4aJla 3KcnepHMeHTaJlbHYIO, a 3aTeM 3KCnJlya-
TalJ,HOHHYIO Me}/{lI.YHap0lI.HYIO cnYTHHKoBYIO cHcTeMY no-

HCKa H cnacaHHH.

B OCHOBY lI.eHcTBHH CHCTeMbl nOJlO}/{eHbl npHHUHn CBO-

60lI.HOrO lI.OCTyna CHrHaJlOB APE K npHeMHoH annapaType
HC3 H npHHlJ,Hn HCnOJlb30BaHHH HH3KOOp6HTHblX
cnYTHHKoB C n04TH nOJlHpHblMH op6HTaMH, 06ecne4HBa-
IOLLI,HX onpelI.eJleHHe MeCTOnOJlO}/{eHHH palI.H06yeB, H3J1Y-
4alOLLI,HX aBa'pHHHble CHrHaJlbl, lI.OnJlepOBCKHM MeTOlI.OM.

CYLLI,HOCTb lI.OnJlepOBcKoro MeTOlI.a H3J10}/{eHa B rJl. 6, OT-

J1H4He J1HllIb B TOM, 4TO 3lI.eCb H3J1Y4aeT palI.HOCHrHaJl APE,
a npHHHMaeT HH4>opMalJ,HIO 0 HaBHralJ,HOHHOM napaMeTpe
HHC3. KOOplI.HHaTbI }/{e onpelI.eJlHIOTCH Ha 6eperoBoM
nYHKTe npHeMa HH4>opMalJ,HH, XOTH B npHHlJ,Hne MorYT
Bb14HCJlHTbCH H Ha cnYTHHKe npH HaJlH4HH Ha 60PTY UBM.
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Pa60Ta CHCTeMbI npelI.ycMoTpeHa B lI.BYX OCHOBHblX

pe}/{HMax:
pe-rpaHCJlHlJ,HH CHrHaJlOB APE, pa60TalOLLI,HX Ha 4aCTO-

Tax 121,5 H 406,025 MrlJ" 4epe3 HC3 Ha nYHKTbl npHeMa

HH4>opMaUHlt B peaJlbHOM MaCllITa6e BpeMeHH;

npHeM H 3anHCb B 3Y HC3 CHrHaJlOB APE, pa60TalO-
LLl,HX Ha 4aCTOTe 406,025 MrlJ" C nepelI.a4eH HX no KOMaHlI.e

nporpaMMHo-BpeMeHH6ro YCTpoHcTBa (nBY) HC3 Ha

nnH npH npoXO}/{lI.eHHH cnYTHHKa B 30He ero palI.HOBH-
lI.HMOCTH.

3aMeTHM, 4TO npH pa60Te CHCTeMbl Ha 4aCTOTe

406,025 Mfu 30Ha ee lI.eHCTBHH HBJlHeTCH He TOJlbKO

J10KaJlbHOH, HO H rJl06aJlbHOH, T. e. OXBaTblBaeT Bce paH-
OHbl 3eMJlH. npH HCnOJlb30BaHHH 4aCTOTbI 121,5 MrlJ, 30-

Ha lI.eHCTBHH HBJlHeTCH TOJlbKO J10KaJlbHOH - OHa orpa-
HH4eHa paHOHaMH OlI.HOBpeMeHHOH palI.HOBHlI.HMOCTH C

HC3 APE H nnH.

CHCTeMa KOCnAC - CAPCAT COCTOHT, KaK nOKa3a-

HO Ha CTPYKTypHOH cxeMe (pHC. 62), H3 4eTblpex nOlI.CH-

CTeM. B COCTaB nepBoH BX0lI.HT APE H AnE, npelI.Ha3Ha-
4eHH elI.J1H nepelI.a4H CHrHaJlOB 6elI.CTBHH Ha cnYTHHKH
CHCTeMbl KOCnAC - CAPCAT Ha 4aCTOTax 121,5 (243)
H 406 Mru.

BTopaH nOlI.CHCTeMa - 3TO KOCMH4eCKoe «C03Be3lI.He»

cnYTHHKOB, KOTopble npHHHMalOT C006LL1,eHHH 0 6elI.CTBHHX

H nepelI.alOT HX Ha 4aCTOTe 1544,5 MflJ, Ha Ha3eMHble

CTaHlJ,HH lI.J1H nOCJlelI.YIOLLI,eH 06pa60TKH. llaHHble, noCTY-

nalOLLI,He Ha 4aCTOTe 406,025 MrlJ" 3anOMHHalOTCH H no

KOMaHlI.e nepelI.alOTCH Ha Ha3eMHble CTaHlJ,HH.

TpeTbH nOlI.CHCTeMa - 3TO Ha3eMHble CTaHlJ,HH npHe-
Ma HH4>opMalJ,HH, HJlH nnH, 0 CHrHaJlaX 6elI.CTBHH co

Cr1'yTHHKOB. npHHHMaeMble CHrHaJlbl 06pa6aTbIBalOTcH
Ha nnH JlJlH KJlaCcH4>HKalJ,HH aBapHHHbIX 061>eKTOB H

onpelI.eJleHHH HX MeCTOnOJlO}/{eHHH. KOOplI.HHaTbl 3THX

061>eKTOB H pe3YJlbTaTbl KJlaCcH4>HKalJ,HH C nnH nepelI.a 
IOTCH B HalJ,HOHaJlbHble lJ,eHTpbl ynpaBJleHHH CHCTeMOH

(lI.YC) .

4eTBepTaH nOllCHCTeMa 06ecne4HBaeT KOOPlI.HHalJ,HIO

pa60Tbl H ynpaBJlHHe BceH cHcTeMoH C nOMOLLl,blO UY 
Ka}/{lI.OH cTpaHbl-Y4acTHHlJ,bI. UeHTp ynpaBJleHHH COBeTCKOH

4aCTbIO CHCTeMbl KOCnAC (lI.YCK) pacnOJlO}/{eH B

MocKBe npH MM<I> CCCP, aMepHKaHcKHH lI.YC - B CaH-

J1YHce, KaHalI.CKHH - B OTTaBe H 4>paHlJ,Y3cKHH - B Ty-
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napaMeTp 3"a eHHe npHMe"laHHe

4HCJlO CHrHaJlOB AP5 Ha 'IaCTOTe

121,5 Mfu, oJJ.HoBpeMeHHo npHHHMa-

eMblX H o6pa6aTbIBaeMbIx Ha OOYl

4HC. OCHrHaJlOB AP5 Ha 'IaCTOTe

406 Mfu, npHHHMaeMblx oJJ.HoBpe-

MeHHO npHeMHHKoM cnYTHHKa B 30He

ero paJJ.HoBHLlHMOCTH
MHHHMaJlbHoe 'IHCJlO CHrHaJlOB,

npHHHMaeMblx Ha 'IaCTOTe 406 Mfu

H o6pa6aTbiBaeMbIx 60pTOBbIM npo-

ueccopOM 3a OLlHO o6paweHHe

cnYTHHKa

BpeMH JJ.oCTyna K cnYTHHKY CHrHa-

JlOB AP5, MHH.

MaKCHMaJlbHOe

cpeJJ.Hee
C BepoHTHoCTblO 0,9

TO'lHOCTb onpeJJ.eJleHHH MeCTa, KM,

JJ.JlH AP5 C CHrHaJlaMH Ha 'IaCTO-

Tax, Mfu:

121,5
406

10 CAPCAT (TOJlbKO)

20

90

KOCOAC'
CAPCAT '

200
900

KOCOAC
2

CAPCAT
2

274
62

190

OpH KOCMH'IeCKOM

«C03Be3JJ.HH» H3 'IeTbl-

pex YlC3 H nOJlO>Ke-

HHH AP5 Ha cpeJJ.-
HHX wHpoTax

OpH BepoHTHoCTH

o6HapY>KeHHH CHr-

HaJla P=O,95

::i'
1'1

20
3-5

I
COOTBeTcT8yeT MHHHM3J1bHOMY "lHcny. O>KHnaeTCS1 B nanbHeHllJeM nOBblllJeHHe YKa-

33H"0" xapaKTepHCTHKH.
2
ECTb OrpaHHlJeHml "3-33 naMHTH; 803MO>KHOCTH 6y.nYT paClliHpRTbCH B :tKcnJlya-

T3UHOHHOH C"CTeMe.

JIY3e. 1.Jepe3 3TH ueHTpbl 06eCne4HBaeTCH KOOp.lI.HHaUHH

pa60T 4aCTeH CHCTeMbl KOCnAC - CAPCAT.

TaKHM 06pa30M, C T04KH 3peHHH TeXHH4eCKOrO HC-

nOJIb30BaHHH CHCTeMa HBJIHeTCH HaBHraUHOHHO-CBH3HOH.

OCHOBHWe XapaKTepHCTHKH 3KCnepHMeHTaJIbHOH CHCTeMW

KOCnAC - CAPCAT npHBe.lI.eHbl B Ta6JI. 15. PaCCMOT-

pHM Ka}/{.lI.YIO H3 nO.lI.CHCTeM.

ABAPl-1l11HblE PA.lI.I-106YI-1

ABapHHHwe pa.lI.Ho6YH pa60Ta-

JOT Ha 4aCTOTax 121,5 Mru H 406,025 Mru. APE C H3JIY-

4aeMOH 4aCTOTOH 406,025 Mfu 6Y.lI.YT nOCTeneHHO Bbl-

TeCHHTb APE C 4aCTOTOH 121,5 Mru, OHH  MeIOTJIY41l1He
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xapaKTepHCTHKH: HX Macca 4,5 Kr,

OHH 06JIallalOT HenOTOnJIfIe-

MOCTblO H repMeTH4HocTblO. CTOH-

MOCTb AP5, H3rOTOBJIeHHoro B

ClllA, COCTaBJIfieT npHMepHO
500 1l0JI. BHYTPH AP5 pa3Me-
LUeHW llBa pallHonepellaT4HKa:
OCHOBHOH C pa604eH 4aCTOTOH

406,025 Mru H 1l0nOJIHHTeJIbHblH
MaJIOMOLUHblH, 06ecne4HBalOLUHH

pallHonpHBoll Ha 4aCTOTe

121,5 Mru, C TeM 4T06bl llaTb
B03MO}/{HOCTb YT04HHTb MeCTO-

nOJIO}/{eHHe HCKOMOro 061>eKTa.

Ha HOBblX pallH06YfIX npe-

llYCMOTpeHO YCTPOHCTBO, n03BO-

JIfIlOLUee BBOllHTb B CHrHaJI HH-

 opMaUHIO0 THne H Ha3BaHHH

nOTepneBwero 6ellcTBHe CYllHa
HJIH CaMOJIeTa, ero roCYllapCTBeH-
HOH npHHallJIe}/{HOCTH, a TaK}/{e

o xapaKTepe 6ellcTBHfI, Tpe6ye-
MOH nOMOLUH H BpeMeHH, npo-
wellweM C MOMeHTa aBapHH (pHC.
63). HH opMaUHfI, nepellaBa-
eMafi AP5, HCKJII04aeT He06xo-

llHMOCTb BBOlla H nepella4H KOOp-
llHHaT TepnfILUero 6ellcTBHe CYll-
Ha, TaK KaK OHH OnpelleJIfIlOTCfI
no CHrHaJIaM AP5.

He60JIbWHe ra6apHTbi H Mac-

ca n03BOJIfIIOT pa3MeLUaTb AP5

Ha MaJIblX CaMOJIeTaX, KaTepax,
fIXTax, cnaCaTeJIbHblX CpellCTBax.
no llaHHblM 3apy6e}/{HOH ne4aTH,
B CWA YCTaHOBJIeHO Ha caMO-

JIeTaX OKOJIO 20 TbIC., Ha cYllax
60JIee 6 TbIC. AP5.

Ha uHeKoTopbl': AP5 npellYCMOTpeH CBeTOBOH HHllHKa-

TOp, lleHCTBYIOLUHH B MOMeHTbl H3JIY4eHHfI CHrHaJIOB. ABHa-

uHOHHwe 6YH npHBOllfITCfI B lleHCTBHe aBTOMaTH4eCKI-I.

Ha MOpCKHX CYllax 6YH BKJII04alOT H c6paCbIBalOT B BOllY
BpY4HYIO. AP5 nepellaeT CHrHaJIbl GellCTBHfI H nOCJIe TO-

. ,.
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PHC. 63. ABapHiiHblii

pa.ll.H06YH CHCTeMbI KOC-
OAC - CAPCAT H

6J10K BBOJJ.a HH(jJopMa-
UHH
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ro, KaK CaMOJIeT HJIH Kopa6JIb 3aTOHYJI, 0603Ha4aeT MeCTO

KaTaCTpO blH 3KHna}/{a, HaXOllfiLUerOCfI Ha cnaCaTeJIbHblX

nJIaBCpellcTBax.
AP5 nepellalOT CHrHaJIbl He3aBHCHMO OT HaJIH4HfI

HC3. OHH pa60TalOT B HMnYJIbCHOM pe}/{HMe: llJIHTeJIb-

HOCTb nOCblJIKH BO MHoro pa3 MeHbwe llJIHTeJIbHOCTH na-

Y3bI. 3TO n03BOJIfieT 06ecne4HTb npHeM nOCblJIOK OT MHO-

rHX AP5 C 3allaHHOH BepofiTHoCTblO; HMefi Ha 60PTY
HC3 MHoroKaHaJIbHblH npHeMHHK. 06LUee 4HCJIO AP5

HaXOllfILUHXCfI B 30He BHllHMOCTH HC3, H 4HCJIO KaHaJIO 
npHeMHHKa B 60pTOBOH annapaType HC3 CBfI3aHbl Me}/{llY

C060H OnpelleJIeHHblMH COOTHoweHHfIMH.

npHHUHn CB060llHOro 1l0CTyna CHrHaJIOB AP5 K npHeM-
HOH annapaType HC3, JIe}/{aLUHH B OCHOBe CHCTeMbl,

HCKJII04aeT He06xollHMOCTb HMeTb pallHOJIHHHIO HC3-

AP5 H He Tpe6yeT CHHXpOHH3aUHH BpeMeHH H3JIY4eHHfI
Ka}/{llOrO AP5. npHeMHafi annapaTypa HC3 pa3JIH4aeT
Me}/{llY C060H CHrHaJIbl AP5 no BpeMeHH H3-3a aCHHxpo-

HH3aUHH MOMeHTOB H3JIY4eHHfI H no 4aCTOTe BCJIellCTBHe

eCTeCTBeHHoro pa36poca 3Ha4eHHH 4aCTOTW onopHoro re-

HepaTopa AP5 H OTJIH4HfI 1l0nJIepOBCKoro cllBHra 3TOH

4aCTOTbl OT pa3Hblx AP5 B llaHHblH MOMeHT BpeMeHH.

AnnapaTypa AP5 06ecne4HBaeT BpeMfi H3JIY4eHHfI no-

CblJIKH B npelleJIaX 0,44 - 0,52 c, a BpeMfi naY3bl-

50 c.

ABTOHoMHble HCT04HHKH nHTaHHfI cYLUecTBYIOLUHX AP5

06ecne4HBalOT nepHollH4ecKoe H3JIY4eHHe CHrHaJIOB Ha

4aCTOTe 406,025 Mru B Te4eHHe 24 4 H pa60TY Ha' 4a-

CTOTe 121,5 Mru B Te4eHHe 48 4, 4TO 1l0CTaT04Ho llJIfi Ha-

lle}/{HOH nepella4H HH opMaUHH.
T04HOCTb OnpelleJIeHHfI KoopllHHaT AP5 CHCTeMoH

3aBHCHT OT MHOrHX  aKTopOB,B 4HCJIO KOTOpblX BXOllfIT:

CTa6HJIbHOCTb 4aCTOTbl onopHblx reHepaTopoB AP5 H

HC3, B3aHMHoe pacnOJIO}/{eHHe AP5 H HC3, llJIHTeJIb-

HOCTb ceaHca H3MepeHHH, 3HepreTH4ecKHe xapaKTepHCTHKH

pallHOJIHHHH AP5
- HC3, BJIHfIHHe HOHoc epblH Tpono-

C epbI.
CneUHaJIHCTbI npellJIaralOT B llaJIbHeHWeM nepeBecTH

Ha ellHHYIO 4acToTY 406,025 Mru AP5, KOTopble 6YllYT
HMeTb Maccy MeHee I Kr H 06ecne4HBaTb T04HOCTb onpe-

lleJIeHHfI KoopllHHaT TepnfILUero 6ellcTBHe 061>eKTa no-

pfIllKa 100 M. B HaCTOfiLUee BpeMfi TaKHe 6YH pa3pa60-
TaHbl oTe4ecTBeHHoH npOMWWJIeHHOcTblO. npellnOJIara-
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eTCH, 4TO B 6JImKaHlime ro.n.bl TaKHMH APE 6y.n.YT OCHa-

ll.leHbl Bce cy.n.a MHpoBoro MopcKoro 4>JIOTa.
COrJIaCHO Tpe60BaHHHM npHHHTblX B 1983 r. nonpaBoK

K  e .n.YHapo.n.HoHKOHBeHllHH no oxpaHe 4eJIOBe4eCKOH

 H3HHHa Mope 1974 r., Bce cYJ\,a J\,OJI Hbl 6YJ\,YT HMeTb

no OllHOMY APE C Ka J\,oro60pTa cy.n.Ha. 3TH Tpe60BaHHH
llJIH HOBblX CYJ\,OB BOWJIH B CHJIY C 1 HIOJIH 1986 r., a .n.JIH

np04Hx
- BOH.n.YT C I HIOJIH 1991 r.

«C03BE3AI-1E))
CnYTHI-1I<OB-CnACATEJlEVI

B HaCTOHll.lee BpeMH B CHCTe-

Me KOCnAC - CAPCAT Ha op6HTax pa6OTalOT nHTb

cnYTHHKOB: TPH COBeTCKHX H .n.Ba aMepHKaHCKHX. OHH

3anYll.leHbl Ha HH3KOBblCOTHble OKOJIOnOJIHpHble Op6HTbI
B nOCJIe.n.OBaTt JIbHOCTH: KOCnAC-l - B 1982 r.;

KOCnAC-2 - B 1983 r.; CAPCAT-I - B 1983 r.;
KOCnAC-3 - B 1984 r.; CAPCAT-2 - B 1984 r.

OCHOBHye napaMeTpY Op6HT cnYTHHKOB
CAPCAT KOCOAC

BblCOTa, KM. .
850 1000

HaKJlOHeHHe Op6HTbI, rpaLl 98,6 83

OepHoJJ. 06paweHHH, MHH 103 105

3KcueHTpHcHTeT Op6HTbI . .  O,OOI <0,02

Pa.n.HYC 30Hbl CBH3H HC3 C .n.aHHbIMH xapaKTepH-
CTHKaMH npH MHHHMaJIbHOH BblCOTe KYJIbMHHallHH I1C3

Hall ropH30HTOM 7° COCTaBJIHeT npHMepHo 2600 KM,. 4TO

cooTBeTCTByeT lleHTpaJIbHoMY yrJIY 23°. C.n.BHr Tpaccbl
Ka J\,oro BHTKa no J\,OJIrOTe COCTaBJIHeT Ha 3KBaTope
26,3°, a npo.n.OJI HTeJIbHOCTb Ha6JIIOJ\,eHHH cnYTHHKa B

3aBHCHMOCTH OT reoMeTpHH B3aHMHoro pacnOJIO eHHH
APE H HC3 Mo eTCOCTaBJIHTb OT 3 110 17 MHH. BpeMH ne-

pe.n.a4H aBapHi.!:Horo C006ll.leHHH CJJy 6enOHCKa H cna-

caHHH Mo eT6blTb onpeJ\,eJIeHO KaK cYMMa BpeMeHH
O H.n.aHHHnOHBJIeHHH HC3 B 30He APE H BpeMeHH ne-

pe.n.a4H HH4>OPMallHH C HC3 Ha nnH. CpeJ\,Hee CYMMap-
Hoe BpeMH nepeJ\,a4H aBapHHHoro C006ll.leHHH C MOMeH-

Ta BKJII04eHHH APE npH 4eTblpex HC3 H cYll.leCTBYIOw.eM
B HaCTOHll.lee BpeMH pacnOJIO eHHH nnH He npeBbl-
waeT I 4.
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ICnYTHHKOBaH annapaTypa BKJII04aeT CJIeJ\,YIOll.lHe OCHO-

BHble YCTpOHCTBa: onopHblH reHepaTOp (Or), npHeMHHK-

npolleccop 121,5 (243)  rll,npHeMHHK 406,025  rll,

npHeMHHK-npolieccop 406,025  rll,4>OpMHpOBaTeJIb KaJ\,-

pOB nepeJ\,aBaeMOH HH4>OpMallHH (npOlieccop C perYJIHpye-

MOH CKOpOCTblO 06pa60TKH HH4>opMallHH), nepeJ\,aT4HK

1544,5 Mrll, ynpaBJIHIOll.lee JIOrH4eCKOe YCTPOHCTBO.
AnnapaTypa pa60Tae-r B cJIeJ\,ylOll.lHX pe HMax:

npHeM H nepe.n.a4a HH4>OpMallHH B peaJIbHOM MacwTa6e

BpeMeHH Ha 4aCTOTe 121,5  rll;

npHeM, 06pa60TKa H nepeJ\,a4a J\,aHH X B peaJIbHOM

MacwTa6e BpeMeHH Ha 4aCTOTe 406,025  rll;

npHeM, 06pa60TKa, 3anHCb B 3Y H nepe.n.a4a no KO-

MaHJ\,e nBY .naHHbIX, nOJIY4eHHblx Ha 4aCTOTe 406,025  rll

H3 3Y, C Oll-HOBpeMeHHoH 06pa60TKoH CHrHaJIOB B pe-

aJIbHOM MacwTa6e BpeMeHH. npHHHMaH CHrHaJIbl Ha 4a-

CTOTe 406,025  rll,annapaTypa 06pa6aTbIBaeT HX, Bbl-

J\,eJIHH llH4>poBoe C006ll.leHHe, H3MepHH .n.onJIepoBcKHe
CJ\,BHrH 4aCTOTbI CHrHaJIa H npHBH3 BaHHX K 60PTOBOMY

BpeMeHH. nOCJIe Ka J\,oronpHHHToro OT APE llH4>poBoro
co06ll.leHHH 4>opMHpyeTcH Ka.n.p H3 8 CJIOB no 24 pa3pHlla

Ka J\,oe. YKa3aHHblH Ka.n.p nepeJ\,aeTcH Ha 4aCTOTe

1544,5  rllB peaJIbHOM MacwTa6e BpeMeHH Ha nnH

H o.n.HoBpeMeHHo BBOJ\,HTCH B 3Y HC3. no KOMaHJ\,e nBY

HH4>opMallHH H3 3Y nepeJ\,aeTCH TaK  e,KaK H B pe HMe

HenocpeJ\,CTBeHHOH nepeJ\,a4H. B 3TOM pe HMennH nOJIY-

4ae-r co06ll.leHHH APE, HaKOnJIeHHble 3a nepHo.n. nOJIHOrO

BHTKa HC3. ECJIH CHrHaJI OT APE nOCTynae-r BO BpeMH

nepeJ\,a4H HH4>OpMallHH H3 60pToBoro 3Y, TO 3TOT CHrHaJI

06pa6aTbIBae-rCH Hero HH4>OpMallHH TaK enepe.n.ae-rCH

Ha nnH nOCJIe nepeJ\,a4H HH4>opMallHH H3 3Y.

HA3EMHbiE nYHI<Tbl

npl-1EMA I-1H<POPMALI,I-1I-1

Y4aCTHHKH C03.n.aHHH CHCTeM 

KOCnAC - CAPCAT pa3pa60TaJIH CBOH C06CTBeHHble

nnH. COBMeCTHMOCTb HX rapaHTHpyeTcH COrJIaCOBaHHeM

Y4aCTHHKaMH CTPYKTypbl cHrHaJIOB B JIHHHH HC3-3eM-

JIH H COOTBeTCTBYIOll.leH J\,OKYMeHTallHH. B HaCTOHll.lee Bpe-

MH B CHCTeMe KOCnAC - CAPCAT J\,eHCTByeT J\,eCHTb
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nnH, B TOM 4HCJIe 4eTblpe COBeTCKHX (MocKBa, ApxaH-
reJIbCK, HOBOCH6HPCK, BJIa.n.HBocTOK), TPH aMepHKaHcKHx

(KO.n.M1K, CaH-<I>paHu,HcKo, CeHT-J1YHC), KaHa.n.cKHM (OT-
TaBa), 4>paHUY3cKHH (TYJIY3a), HOpBe>KCKHH (TpOMd ).
Hx 30Hbl .n.eMcTBHH nOKa3aHbl Ha pHC. 64. B HaCTOHIllee

BpeMH .n.onOJIHHTeJIbHO BCTynalOT eIlle nHTb nnH, H3

HHX TPH B KaHa.n.e, O.n.HH B Bpa3HJIHH H O.n.HH B BeJIHK06pH-
TaHHH (J1aruaM).

nYHKT npHeMa HH4>opMau,HH 06ecne4HBaeT npHeM,

06pa60TKY, Bbl.n.eJIeHHe CHrHaJIOB, nOCTynalOIllHx C 60pTO-
Boro pa.n.HOKOMnJIeKCa HC3, C u,eJIblO onpe.n.eJIeHHH KO-

Op.n.HHaT APB-121,5 H APB-406. nnH 060py.n.OBaHbl na-

pa60JIH4eCKHMH aHTeHHaMH, pa.n.HonpHeMHOH annapaTY-

pOM, Bb14HCJIHTeJIbHblMH YCTpOMCTBaMH H YCTpOHCTBaMH
06MeHa HH4>opMau,HeM C Hau,HOHaJIbHbIMH UYc. 3TO 060-

py.n.oB3HHe 06ecne4HBaeT nporpaMMHoe HaBe.n.eHHe aH-

TeHH nnH Ha cnYTHHKH, npHeM H 06pa60TKY nOJIY4eHHoH
HH4>opMau'HH, Bbl4HCJIeHHe no ::noM HH4>OpM3U,HH KOOp.n.H-
HaT aBapHHHblX 061>eKTOB, a TaK>Ke 4>OpMHpOBaHHe H ne-

pe.n.a4Y co06IlleHHH B uyc. UeHTp ynpaBJIeHHH CHCTe-

MOH e>KeCYT04HO no Ha3eMHblM KaHaJIaM CBH3H Bbl.n.aeT

B nnH napaMeTpbl Op6HTbl, He06xo.n.HMble .n.JIH Bbl4HCJIe-

HHH KOOp.n.HHaT APB H HaBe.n.eHHH aHTeHH.

nOBOpOTHaH napa60JIH4eCKaH 3HTeHHa HaBo.n.HTCH no

nporpaMMe Ha HC3 C nOMOIllblO CHCTeMbl HaBe.n.eHHH.

D,H3MeTp 3epK3JIa aHTeHHbl OKOJIO 3,0 M, 34>4>eKTHBHaH
nJIOIlla.n.b 2,5 M

2
. npHHHTblM CHrHaJI YCHJIHBaeTCH H nOCJJe

.n.BoHHoro npe06pa30BaHHH 4aCTOTbl H 1I.eK01l.HpOBaHHH no-

CTynaeT Ha 3BM 1I.JIH perueHHH HaBHraUHoHHoH 3a.n.a4H.

D,JIH 3Toro B 3BM H3 UeHTp3 CHCTeMbl KOCnAC e>Ke.n.-

HeBHO nOCTynaeT 3H 06 op6HTe HC3. npH HaJIH4HH

Tpex H 60JIee nOCblJIOK OT APB-406 B UYC nepe.n.alOTcH
BCH nOJIY4eHHaH 4epe3 HC3 OT 6YH HH4>opMau,HH 06

aBapHHHoM 061>eKTe Hero Koop11HHaTbl, Bbl4HCJIeHHble no

11aHHbIM H3MepeHHH HaBHrau,HOHHoro napaMeTpa H 3H

HC3. B CJIY4ae nOJIY4eHHH OT APB-406 TOJIbKO 11BYX
nOCblJIOK Koop11HHaTbl He Bbl4HCJIHIOTCH (H3-3a He110CTaTKa

HH4>opMau,HH) H B UeHTp CHCTeMbl nepe.n.aeTCH JIHrub

HH4>opMau,HH APB. HaBHrau,HOHHaH 3a11a4a Ha nnH pe-

ruaeTcH cpa3Y nOCJIe OKOH4aHHH ceaHca CBH3H C HC3,
BpeMH perueHHH 33BHCHT OT KOJIH4eCTB3 APB, no HH4>OP-
M3U,HH KOTOpblX 6Y11eT peruaTbcH HaBHrau,HOHH3H 3a1l.a4a.

HanpHMep, 11JIH 200 APB OHO He 60JIee 20 MHH. CHcTeMa
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MomeT 06pa6aTblBaTb O.n.HOBpeMeHHO HH OpMaLl,HIO Hec-

KOJIbKHX APE. nOJIyqeHHaH Ha 3BM HH OpMaLl,HH0 KO-

op.n.HHaTax APE-406 H APE-121,5 nepe.n.aeTcH B UeHTp
CHCTeMbI KOCnAC H 3anHCblBaeTCH B MarHHTHOM 3Y.

llJIH Ha.n.emHOCTH BCH annapaTypa nnH .n.y6JIHpO-

BaHa. Pa60Tocnoc06HoCTb Bcex CHCTeM nnH CHCTeMaTH-

qeCKH npoBepHIOT C nOMOIUblO KOHTpOJIbHOrO 60pToBoro

pa.n.HoKOMnJIeKCa H KOHTpOJIbHblX APE-406 H APE-121,5,

npH 3TOM xapaKTepHcTHKH KOHTpOJIbHOrO 60pToBoro H pe-

aJIbHOrO pa.n.HoKOMnJIeKCOB H.n.eHTHqHbI. napaMeTpbl me

KOHTpOJIbHblX APE OTJIHqaIOTCH OT napaMeTpoB peaJIbHblX

6yeB 60JIee BblCOKOH cTa6HJIbHOCTblO qaCTOTbI H 60JIbilleH

MOIUHOCTblO nepe.n.aTqHKa. 3TO n03BOJIHeT C HCnOJIb30Ba-

HHeM KOHTpOJIbHblX APE KOHTpOJIHpOBaTb npaBHJIbHOCTb

pa60TbI KOCMHqeCKOrO pa.n.HoKOMnJIeKCa B Ll,eJIOM.

Ll,EHTPbl ynpABIlEHIllSi

CIllCTEMOI71

KOCnAC - CAPCAT

B Kam.n.oH CTpaHe, yqaCTBO-

BaBllleH B pa3pa60TKe, C03.n.aHbI CBOH HaLl,HOHaJIbHble

UYC, KOTopble 06eCneqHBalOT npOXOmJI,eHHe HH opMa-
Ll,HH 06 aBapHHHblx 06neKTax Ha cooTBeTcTBYIOIUHe

LleHTpbl ncc 3TOH CTpaHbI. OCHOBHblMH 3aJI,aqaMH UeHTpa

CHCTeMbI HBJIHIOTCH KOOp.n.HHaLl,HH H ynpaBJIeHHe 3JIeMeH-

TaMH CHCTeMbI KOCnAC - CAPCAT (CM. pHC. 61), npH-

eM, 06pa60TKa H 06MeH aBapHHHOH H CJIyme6HoH HH Op-
MaLlHHMH, B TOM qHCJIe 3 eMepHJI,HOH, C aBapHHHblMH
ncc, nJIaHHpOBaHHe pa60Tbl Bcex 3JIeMeHTOB CHCTeMbl,

yqeT H perHCTpaLl,HH APE, a TaKme KOHTpOJIb 3a npoxom.n.e
-

HHeM HH OpMaLl,HH.
npHHHTaH B UYC C nnH HH OpMaLl,HHno.n.BepraeTc 

06pa60TKe Ha 3BM B Ll,eJIHX BblHCHeHHH HaLl,HOHaJIbHOH

npHHa.n.JIemH"bcTH APE, THna aBapHHHoro 061>eKTa, ero

Ha3BaHHH, BpeMeHH H xapaKTepa aBapHH H THna Tpe6ye-
MOH nOMOIUH. nOCJIe YKa3aHHoH KJIaCCH HKaLl,HH 3Ta

HH OpMaLl,HHHanpaBJIHeTCH CTpaHe, KOTOpOH npHHa.n.JIe-
mHT aBapHHHblH 061>eKT, H cooTBeTcTBYIOIUeH ncc,

OTBeqalOIUeH 3a OKa3aHHe nOMOIUH B .n.aHHOM perHoHe.

<1>opMaTbI coo6IUeHHH, nepe.n.aBaeMble aBapHHHblM ncc,

178

C nOMOIUblO 3BM npe06pa3YlOTCH B BH.n., y.n.06HblH .n.JIH

onepaTHBHoro nOJIb30BaHHH cnaCaTeJIbHblMH CJIym6aMH.
KOOp.n.HHaLl,HIO OnepaLl,HH Mem.n.y CHCTeMaMH CAPCAT

H KOCnAC OCYIUeCTBJIHIOT Henocpe.n.CTBeHHO UeHTp ynpa-
BJIeHHH CHCTeMOH CAPCAT (UYCC) B CllIA H UeHTp
ynpaBJIeHHH CHCTeMOH KOCnAC (UYCK) B MocKBe.

UYCC CllIA BbI.n.aeT He06xo.n.HMble .n.aHHble .n.JIH KOOp.n.HHa
-

Ll,HH pa60T HC3 CHCTeMbI CAPCAT, 06eCneqHBaeT nepe-

JI,aqy H3 3Y .n.aHHblX 06 APE Ha qaCTOTe 406 MfLl" opra-

HH3YeT pacnpe.n.eJIeHHe 3 eMepH.n.HoHHH OpMaLl,HHH 06pa-
60TKY .n.aHHblX KaJIH6pOBKH BpeMeHH H KOOp.n.HHaT H nepe-

CblJIKY He06xo.n.HMblX .n.aHHbIX Kam.n.oMY yqaCTHHKY CHCTe-

Mbl CAPCAT.
CHrHaJIbI 6e.n.cTBHH H BblqHCJIeHHble Koop.n.HHaTbl APE

OT COBeTCKHX nnH nOCTynalOT B UYCK B MOCKBe H 3a-

TeM nepeCblJIatOTCH Ha ncc CCCP. AHaJIOrHqHble CHrHa-

JIbI, nOJIyqeHHble UYCK OT CHCTeMbI CAPCAT Ha qaCTOTe

406 MfLl" npH He06xo.n.HMOCTH TaKme nepeCblJIalOTCH Ha

ncc CCCP. CTpaHbI
- yqaCTHHKH CHCTeMbl OCYIUeCTBJIH-

tOT 06MeH aBapHHHOH, 3tPeMepH.n.HOH H .n.pyrHMH BH.n.aMH

HH OpMaLl,HH qepe3 COOTBeTCTBYIOIUHe Ll,eHTpbl.

Op6HTaJIbHble .n.aHHble, He06xo.n.HMble .n.JIH BblqHCJIeHHH

3 eMepH.n.CHCTeMbl KOCnAC, nepeJI,alOTCH H3 UYCK B

uYCc. COOTBeTCTBeHHO .n.aHHble KaJIH6pOBKH BpeMeHH
H 3 eMepH.n.b1 HC3 CHCTeMbl CAPCAT nepe.n.alOTCH H3

UYCC CllIA B UYCK CCCP.

III!
1;1

3ct>ct>EKTIIIBHOCTb
IIICnOIlb30BAHillSi
CnYTHIIIKOB-CnACATEIlEI71

llIHpoKOMY H 3  eKTHBHOMY
HCnOJIb30BaHHlO 3KcnepHMeHTaJIbHOH CHCTeMbI nOHCKa

H cnacaHHH KOCnAC - CAPCAT cnoc06cTByeT 3HaqH-

TeJIbHOe KOJIHqeCTBO Cy.n.OBblX H CaMOJIeTHblX aBapHHHblX
pa.n.Hocpe.n.CTB, pa60TalOIUHX Ha qaCTOTe 121,5 MfLl, H co-

CTaBJIHIOIUHX OKOJIO nOJIYMHJIJIHOHa eJI,HHHLI,. B KaqeCTBe

HJIJIIOCTpaLl,HH 3  eKTHBHoroHCnOJIb30BaHHH CHCTeMbI

paccMoTpHM CJIe.n.YIOIUHe npHMepbl.

nepBblH CJIyqaH ycnelllHoro HCnOJIb30BaHHH CHCTeMbI

JI.JIH nOHCKa H cnacaHHH JIIOJI,eH C nOTepneBlllero 6e.n.cTBHe

CaMOJIeTa npOH30111eJI B KaHaJI,e B ceHTH6pe 1982 r., T. e.
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B CaMOM Ha4aJte COBMeCTHblX Me}l(JI,YHap0JI,HbIX HCnblTa-

HHH. 3TOT caMOJteT pa36HJtCH B ropax 3anaJI,HOH KaHaJI,b1

B CTopOHe OT 3anJtaHHpOBaHHOrO MaplllpYTa Ha 50 KM,

4TO BeCbMa 3aTpYJI,HHJtO ero nOHCKH aBHaLlHoHHoH nce.

OJI,HaKO 6JtarOJI,apH npHBJte4eHHIO CHCTeMbl KOCnAC-

CAPCAT Y}I(e nocJte nepBoro npOXO}l(JI,eHHH I1C3

«KocMoc-1383» HaJI, 3anaJI,HOH 4aCTblO KaHaJI,bl aBapHHHblH

CHrHaJt 6 JtnpHHHT H 6wJto C JI,OCTaT04HoH T04HOCTb 

onpeJI,eJteHo MeCTO rH6eJtH caMOJteTa. 3TO n03BOJtHJtO 4e-

pe3 CYTKH nocJte aBapHH H BKJtlO4eHHH HMeBlllerOCH Ha

caMOJteTe APB-121,5 HaHTH, OKa3aTb He06xoJI,HMYIO no-

MOILlb H BbIBe3TH Ha BepToJteTe Tpex 4eJtOBeK, nOCTpaJI,aB-

IllHX npH naJI,eHHH caMoJteTa. no OLleHKe KaHaJI,CKOH aBHa-

LlHOHHOH cnacaTeJtbHoH CJtY}I(6bl nOHCKH aBapHHHoro ca-

MoJteTa 6e3 HcnOJtb30BaHHH CHCTeMbl KOCnAC -

CAPCAT 3aHHJtH 6bl He MeHee 3 - 4 JI,HeH H 060lllJtHCb 6b1

B HeCKoJtbKO COTeH TblCH4 JI,oJtJtapoB. npH 3TOM Jt JI,H,no.

CTpaJI,aBIllHe Ha caMOJteTe, BpHJI, JtH OCTaJtHCb 6bl B }l(HBbIX

6e3 cBoeBpeMeHHoro OKa3aHHH HM MeJI,HLlHHCKOH nOMO-

ILlH.

nocJte 3TorO cJtY4aH CHCTeMa KOCnAC - CAPCAT

JI,OBOJtbHO 4aCTO HcnoJtb30BaJtaCb JI,JtH nOHCKa nOTepneBIllHx

aBapHIO CYJI,OB H caMoJteTOB. TOJtbKO 3a TPH MeCHLla C

ceHTH6pH no HOH6pb 1982 r. C nOMOILlb CHCTeMbl 6blJtO

06HapY}I(eHO llleCTb MeCT 6eJI,CTBHH (4eTblpe caMoJteTa

H JI,Ba He60JtblllHX cYJI,Ha) H cnaceHO 12 4eJt.

Oc06eHHo xapaKTepHblM H nJtOJI,OTBOpHbIM 6blJtO HcnOJtb-

30BaHHe CHCTeMbl npH cnacaTeJtbHoH onepaLlHH 7 HOH6pH

1982 r. B KapH6cKOM Mope Y OCTpOBa nY3pTO-PHKO.
3JI,eCb B TPH 4aca H04H BblCK04HJtO Ha pH<pb1 H nOTepne-

JtO 6eJI,CTBHe He60Jtbilloe napYCHoe CYJI,HO C nHTblO aMe-

pHKaHLlaMH Ha 60PTY. CHrHaJt ero APB-121,5 6blJt npH-

HHT I1C3 «KocMoc-1383» H nepeJI,aH Ha aMepHKaHcKHH
nnl1. Co06ILleHHe 06 aBapHHHoM CHrHaJte H KOOpJI,HHaTbl
MeCTa 6eJI,CTBHH 6blJtH co06rneHbl BeperoBoH oxpaHe
ClllA, BepToJteT KOTOpOH Y}I(e B 14 4 cnac Bcex nHTepblX

MOpHKOB. Ta M06pa30M, Ha cnacaTeJtbHYIO onepaLlHlO

YIllJtO Bcero 11 4. norpelllHOCTb onpeJI,eJteHHH KOOPJI,H-
HaT MeCTa aBapHH no CHrHaJtaM APB-121,5 CHCTeMbl

KOCnAC - CAPCAT COCTaBHJta MeHee 10 MHJtb.

Oc06eHHOCTb 3TOH cnacaTeJtbHOH onepaLlHH HBHJtOCb

TO, 4TO CBeJI,eHHH 06 aBapHH 6blJtH nOJty4eHbl TOJtbKO C no-

MOILlblO CHCTeMbl KOCnAC - CAPCAT. MecTo aBapHH
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HaXOJI,HJtOCb B OTJI,aJteHHOM paHoHe, BJI,aJtH OT MOpCKHX

H B03JI,YIllHbIX nYTeH H 3TO npaKTH4ecKH HCKJtlO4aJtO B03-

MO}l(HOCTb cBoeBpeMeHHoro 06HapY}I(eHHH nOTepneBIllHx

6eJI,CTBHe JtIOJI,eH.
no MHeHHIO cneLlHaJtHCTOB AMepHKaHCKOH oeperoBoH

oxpaHbl, Y4HTblBaH orpaHH4eHHblH CpOK JI,eHCTBHfI aBa-

pHHHoro paJI,H06YH, 6e3 HcnOJtb3QBaHHH CHCTeMbt

KOCnAC - CAPCAT 6blJtO MaJtO HaJI,e}l(JI,bl Ha ycnelll-

HblH nOHCK H cnaceHHe Jt JI,eH C aBapHHHoro CYJI,Ha.

TOJtbKO 6JtarOJI,apH npHMeHeHHIO CHCTeMbl KOCnAC -

CAPCAT 6blJtH cnaceHbl JI,Ba 4eJtOBeKa nOcpeJI,H ATJtaHTH-

4eCKorO OKeaHa B 800 KM K 3anaJI,Y OT KaHapcKHx OCTpO-
BOB. CHrHaJt HX APB-121,5 6blJt npHHHT COBeTCKHM I1C3

«KocMoc-1383» B 144 28 HHBapH 1983 r. H nepeJI,aH B Ty-

JtY3Y Ha <ppaHLlY3cKHH nnl1. BblJtO JI,aHO YKa3aHHe BceM

caMOJteTaM, npoJteTalOILlHM 4epe3 YKa3aHHblH paHoH, cJte-

JI,HTb 3a CHrHaJtaMH, nepeJI,aBaeMblMH Ha 4aCTOTe

121,5 MfLl. OJI,HaKO HHKaKHX CHrHaJtOB caMOJteTbl He

npHHHJtH H nOTepneBIllHX aBapHIO He 06HapY}I(HJtH. Ha

CJteJI,Y ILlHHJI,eHb, 29 HHBapH, npH 04epeJI,HOM npoxo}l(JI,e-

HHH cnYTHHKa HaJI, paHoHoM 6eJI,CTBHH OH BHOBb npHHHJt

aBapHHHbtH CHrHaJt H onpeJI,eJtHJt ero KOOpJI,HHaTbl. 4epe3

JI,Ba 4aca nocJte 3TorO nOHcKoBblH caMoJteT 06HapY}l(HJt cna-

caTeJtbHY IllJtlOnKY C JI,BYMH nOTepneBIllHMH Ha 60PTY
B 5 KM OT MeCTa, onpeJI,eJteHHoro C nOMOILlblO CHCTeMbl

KOCnAC - CAPCAT. TaKHM 06pa30M, CHCTeMa 6blJta

eJI,HHCTBeHHblM HCT04HHKOM, n03BOJtHBIllHM onpeJI,eJtHTb

<paKT H MeCTO 6eJI,CTBHH H onOBeCTHTb 06 3TOM cnaca-

TeJtbHble CJtY}I(6bl.
B LleHTpaJtbHoH 4aCTH CeBepHoH ATJtaHTHKH 3 OKTH6pH

1983 r. C nOMoILlblO KocMH4ecKoH CHCTeMbl 6blJtO 06Hapy-
}l(eHO nOTepneBlllee 6eJI,CTBHe napycHoe CYJI,HO. B onepa-

LlHH npHHHMaJtH Y4acTHe JI,Ba COBeTCKHX I1C3 - «KOCMOC-

1383» H «KocMoc-1447», caMoJteTbl ClllA, ncc BeJtH-

K06pHTaHHH, <1>paHLlHH, KaHaJI,bl, HOpBerHH H COBeTCKoe

pb160JtOBHoe cYJI,HO, HenOCpeJI,CTBeHHo OKa3aBillee nOMOILlb

aBapHHHoMY napycHoMY CYJI,HY.
B KOHLle 1984 r. B nycTblHe (B COMaJtH) nepeBepHYJtacb

aBTOMalllHHa C rpY30M, BbInOJtHHBlllaH TpaHcKoHTHHeH-

TaJtbHblH peHc. B HeH HaXOJI,HJtHCb 3KcnepHMeHTaJtbHble

paJI,H06YH. B pe3YJtbTaTe npoH30lllJtO aBTOMaTH4eCKoe

BKJt 4eHHeOJI,HOrO H3 HHX. CnYTHHK npHHHJt CHrHaJt cnycTH

2 MHH H 4epe3 nnl1, pacnoJtO}l(eHHblH BHe A<pPHKaHCKoro
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KOHTHHeHTa, 6bIJlH nepeJI,aHbI KOOpJI,HHaTbl MeCTa aBa pHI1.

HanpaBJIeHHaH nOMOWb n03BOJIHJla CnaCTH BOJI,I1TeJIH.

B HaqaJIe 1985 r. lllBeJI,CKI1H 3KHna}l( 113 TpeX qeJIOBeK
Ha lllJIlOnKe JI,JlHHOH 12 M B 100 MHJIHX K ceBepy OT Eep-
MYJI,CKHX OCTpOBOB nonaJI B CHJlbHblH lllTOpM C nopblBHcTbI-
MH lllKBaJIaMH. B Kopnyc HaqaJIa nocTynaTb BOJI,a H JlIO-

JI,HM npHlllJIOCb nepeHTH B cnaCaTeJlbHblH nJlOT APE-12I 5
6bIJI npHBeJI,eH B JI,eHCTBHe BpyqHYIO. CHrHa 6eJI,CTB H
npHHHJIH TPH COBeTCKHX H OJI,HH aMepHKaHcKHH cnYTHHK.
OocJIe nepeJI,aqH CHrHaJla oeperoBoH oxpaHe ClllA B paH-
OH nOHCKa BblJ1eTeJlH JI,Ba CaMOJleTa, KOTopble 06HapY}l(HJlH
nJIOT. HeCKOJlbKO n03}1(e TYJI,a npH6bIJI BepTOJIeT BMC
ClllA H nOJI,HHJI cnaceHHblX Ha 60pT. BCH OnepaLl,HH 3a-

HHJIa 23 'I, H3 KOTOpblX Ha nOHCK YlllJIO TOJIbKO 2,2 q.

3apy6e}l(HaH neqaTb co06waeT, qTO 3a nepHOJI, C ceH-

TH6pH 1982 JI,O JI,eKa6pH 1986 r. C nOMOWbIO CHCTeMbl

KOCOAC - CAPCAT 6blJ10 cnaceHO 60JIee 650 qeJl.

B HX qHCJle 3KHna}l(H H naCCa}l(HpbI CaMOJIeTOB, nJIaHepOB,

TpaHcnopTHblX, pbI60JlOBHblX H JI,PYrHX MOpCKHX CYJI,OB,
HXT, KaTepOB, lllJIlOnOK. 30Hbl cnaceHHH BKJllOqalOT AT-

JIaHTHKY, fpeHJIaHJI,HIO, CpeJI,H3eMHOe Mope. THXHH OKeaH

H JI,a}l(e nYCTblHH AcpPHKH.
HHOCTpaHHble 0603peBaTeJIH OTMeqaIOT, qTO 6JIarOJI,apH

HCnOJlb30BaHHIO CHCTeMbl KOCOAC - CAPCAT 3HaqH-

TeJIbHO YMeHblllaeTCH CTOHMOCTb nOHCKOBblX pa60T. Cne-
UHaJIHCTaMH ClllA nOJI,CqHTaHO: 3KOHOMHH TOJIbKO 3a cqeT

CHH}I(eHHH nOJleTHOrO BpeMeHH OCC COCTaBJlHeT OKOJlO

20 MJIH JI,OJl. B roJI,. PaCXOJI,bl Ha C03JI,aHHe H cOJI,ep}l(aHHe
CHCTeMbl (30 MJIH JI,OJI.) oKynHJIHCb 3a 1,5 - 2 roJI,a ee

CPYHKUHoHHpoBaHHH.
He6e3bIHTepecHo n03HaKOMHTbCH C onblTOM HCnOJIb30-

BaHHH CHCTeMbI KOCOAC yqaCTHHKaMH nOJIHpHOH HayqHO-
cnopTHBHOH 3KCneJI,HLI,HH «KOMCOMOJIbCKOH npaBJI,bl».
B HHBape - MapTe 1986 r. 3Ta 3KCneJI,HLI,HH BnepBble
B HCTOpHH ApKTHKH ocywecTBHJIa npOJI,OJl}l(HTeJIbHbIH JIbl}1(-

HbIH nepexoJI, n"b JI,peHcpYIOIUHM JIbJI,aM B YCJIOBHHX nOJlHp-

HOH HOqH. J1bl}1(HbIM MaplllpYT CoeJI,HHHJI }l(HBOH HHTbIO

JI,Be COBeTCKHe JI,peMcpYIOIUHe HayqHO-HCCJleJI,OBaTeJIbCKHe
CTaHUHH CO-26 H CO-27 H npOllleJl qepe3 OOJIIOC OTHO-

CHTeJIbHOH HeJI,OCTynHocTH, rJI,e 6blJI nOJI,HHT focYJI,apCTBeH-
HblH cpJlar CCCP.

OCHOBHOH Ll,eJlblO HCnOJIb30BaHHH B nepexoJI,e CHCTe-

Mbl KOCOAC (6blJIa HCnOJlb30BaHa TOJIbKO OTeqeCTBeH-
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HaH qaCTb 06weH CHCTeMbI) HBJIHJIOCb nOBbIllleHHe 6e30-

nacHOCTH nepeXOJI,a MaplllpYTHOH rpynnbl, a TaK}I(e HaBH-

raUHOHHoe 06eCneqeHHe nepexoJI,a.

4T06bl nOHHTb 3TY cHTyaLl,HIO, HaJI,O npeJI,CTaBHTb ce6H

Ha JI,peHcpYlOweM JIeJI,OBoM nOJle C OrpaHHqeHHblMH 3anaca-

MH, JI,OCTaTOqHblMH JIHlllb Ha BpeMH nepeXOJI,a JI,O CO-27.

OepeMeweHHe rpynnbI npoHCXOJI,HT no ,TIbJI,Y. J1eJI" B CBOIO

OqepeJI,b, HMeeT c06CTBeHHoe JI,BH}I(eHHe B HeH3BeCTHOM

HanpaBJleHHH H C HeH3BeCTHOH CKOpOCTblO, 0 KOTOpOH MO}l(-

HO CYJI,HTb JIHlllb no KocBeHHbIM npH3HaKaM: H3MeHeHHIO

KOOpJI,HHaT JI,peHCPYIOWHX CTaHUHH CO-26, CO-27 H Han-

paBJIeHHIO BeTpa 3a npOllleJI,lllHe CYTKH. B 3THX YCJIOBHHX

Tpe60BaJlHCb e}l(eJI,HeBHaH KoppeKLI,HH Kypca JI,BH}I(eHHH,

e}l(eJI,HeBHoe 3HaHHe KOOpJI,HHaT rpynnbl H KOOpJI,HHaT

CO-27.
)JJlH 06eCneqeHHH nepeXOJI,a HCnOJIb30BaJIOCb JI,Ba

APE-406, OJI,HH - B MaplllpYTHOH rpynne, JI,pyroH - Ha

CTaHLI,HH CO-27.
APE BKJllOqaJICH e}l(eJI,HeBHO Ha 1,5 - 2 q. CHrHaJIbl

APE-406 MaplllpYTHOH rpynnbl H APE-406 CO-27, npHHH-

Tble OT I1C3 Ha DOH, nOCJIe 06pa60TKH nocTynaJIH Ha

UYCK B MocKBe, oTKYJI,a nOCJle JI,OnOJIHHTeJIbHOH 06pa-

60TKH BblqHCJIeHHble KOOpJI,HHaTbl nepeJI,aBaJlHCb no rO-

pOJI,CKOMY TeJIecpoHY onepaTopy lllTa6a 3KCneJI,HLI,HH «KOM-

COMOJlbCKOH npaBJI,bl». )JaJIee 3TH KOopJI,HHaTbl no KOpOTKO-

BOJIHOBbiM paJI,HOKaHaJlaM nepeJI,aBaJIHCb qepe3 6a30Bble

rpynnbl B MaplllpYTHYIO rpynny H Ha CTaHLI,HIO CO-27.

BpeMH OT BKJllOqeHHH APE JI,O MOMeHTa nOJIyqeHHH KOOPJI,H-

HaT B MaplllpYTHOH rpynne COCTaBJIHJIO 2,5 q.

Do CBHJI,eTeJlbCTBY yqaCTHHKoB 3KCneJI,HUHH, Ha npoTH-

}l(eHHH nepexoJI,a B CJlO}l(HbIX YCJIOBHHX APE-406, HecMoTpH

Ha KJlHMaTHqeCKHe B03JI,eHCTBHH, npeBbllllalOIUHe Tpe60-

BaHHH TeXHHqeCKHX YCJlOBHM (TeMnepaTypa B03JI,yxa

JI,OCTHraJIa - 49°C), pa60TaJI 6e30TKa3Ho.

OnbIT HCnOJIb30BaHHH CHCTeMbi KOCOAC yqaCTHHKa-

MH 3KcneJI,HLI,HH «KOMCOMOJlbCKOH npaBJI,bl» Bb13BaJI no-

TOK npeJI,JlO}l(eHHM OT TypHCTCKHX cnopTHBHblX opraHH3a-

UHH. HCnOJlb30BaHHe APE TypHCTCKHMH rpynnaMH, co-

BeplllalOWHMH nOXOJI,bl B OTJI,aJIeHHbIX H TPYJI,HOJI,OcTynHblx

paMoHax, CerOJI,HH npeJI,CTaBJlHeTCH KaK BnOJIHe peaJI HaH
nepcneKTHBa. B 3THX UeJlHX npeJI,ycMoTpeHo cepHHHoe

npoH3BOJI,CTBO pHJI,a MOJI,HcpHKaUHH paJI,H06yeB, B TOM qH-

CJIe H nopTaTHBHoro nepeHOCHoro BapHaHT3 (APE-OK).
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8.

CnYTHI-1K

Y WTYPBAJlA

TEH,lJ,EHLI,I-1I-1 PA3BI-1TI-1S1
CnYTHI-1KOBOIll
HABl-1rA Ll,1-1 1-1

CnYTHHKOBwe HaBHraUHOHHwe

CHCTeMbl THnOB rJ10HACC H HABCTAP 3aHHMalOT OCo-

60e MeCTO CpeJI,H JI,PyrHx CHCTeM HaBHraUHH 6JIarOJI,apH HX

HenpeB30HJI,eHHOH TOqHOCTH, o6eCneqHBaeMOH B peaJIbHOM
MaClllTa6e BpeMeHH B JIlO60H TOqKe 3eMHoro lllapa. nOMH-

MO onpeJI,eJIeHHH nOJIO}l(eHHH B TpexMepHoM npOCTpaHCTBe
3TH CHCTeMbl JI,alOT JI,OnOJIHHTeJ\bHYIO HH<popMaLlHIO 0 CKOpO-
CTH no TpeM KOOpJI,HHaTaM (c norpelllHOCTblO, He npe-
BbllllalOIUeH 0,1 M/C) Ii 0 BpeMeHH C norpelllHOCTblO He

60JIee 100 HC.

06JIaCTb npHMeHeHHH 3THX CHCTeM npocTHpaeTcH
OT nepeJI,aqH TOqHOrO BpeMeHH JI,O aBTOHOMHoro caMoonpe-
JI,eJIeHHH MeCT cnYTHHKoB Ha op6HTe; OT reOJI,e3HqeCKOH
C1>eMKH H pa3BeJI,KH He<pTH B OTKpblTOM Mope JI,O CJIe}l(eHHH
3a rpY30BHKaMH, nepeB03HIUHMH LleHHble rpY3bl; OT Maplll-
PYTHOH HaBHraUHH JI,O onepaLlHH BCTpeqH B 3aJI,aHHOH
TOqKe C HCnOJIb30BaHHeM TOJIbKO naCCHBHblX CpeJI,CTB; OT

TOqHOrO ynpaBJIeHHH JI,BH}I(eHHeM He3aBHCHMO OT noroJI,w

H BpeMeHH CYTOK JI,O JI,aJIbHOMepHbIX H3MepeHHH B peaJIb-
HOM MaClllTa6e BpeMeHH. TaKoB HenOJIHblH nepeqeHb, KO-

TOpblH 6YJI,eT paClllHpHTbCH.

npeJI,nOJIaraeTCH, qTO rapaHTHpOBaHHblH BBOJI, B

3KCnJIyaTaLlHIO- cpeJI,Heop6HTHblX CHC B nOJIHOM 061>eMe

CJIeJI,yeT O}l(HJI,aTb B 1992 - 1994 rr., nOCJIe qero 3aTpa-
Tbl Ha COJI,ep}l(aHHe HH3KOOp6HTHblX CHC Ii PHC CTaHYT
HepeHTa6eJIbHb1MH, Ii 3TH CHCTeMbl 6YJI,YT nOCTeneHHO

BblBeJI,eHbl H3 JI,eHCTBHH. 3TO 06CTOHTeJIbCTBO opHeHTHpyeT
nOTpe6HTeJIeH HaBHraUHOHHWX CHCTeM Ha paLlHOHaJIbHWe

pellleHHH npH nepcneKTHBHOM nJIaHHpOBaHHH CBoeH JI,e-

HTeJIbHOCTH. CneUHaJIHCTbl CqHTalOT, qTO K 2000 r. CTO-
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HMOCTb 3apy6e}l(HoH CHA 6YJI,eT He Bblllle 500 JI,OJI. npH-
HHMaH BO BHHMaHHe Bce JI,OCTOHHCTBa CHC, MO}l(HO He

COMHeBaTbCH, qTO 06JIaCTH HX npHMeHeHHH KaK B CYJI,OBO}l(-

JI,eHHH, TaK H npH pellleHHH pHJI,a HapOJI,HOX03HHCTBeHHbIX
3aJI,aq 6YJI,YT 3HaqHTeJIbHO paClllHpHTbCH. npeJI,nOJIaraeTCH,

HanpHMep, C03JI,aHHe LleHTpOB ynpaBJIeHHH JI,BH}I(eHHeM

MOpCKHX TpaHcnopTHWX CpeJI,CTB JI,JIH 06eCneqeHHH 6e30-

naCHOCTH B paHOHax HHTeHCHBHoro CYJI,OXOJI,CTBa H,

oc06eHHO, B YCJIOBHHX nJIOXOH BHJI,HMOCTH.
Bo MHorHX CTpaHax npOBOJI,HTCH pa60Tbl no HCnOJIb-

30BaHHlO CHCTeMbl HABCTAP B JI,H<p<pepeHUHaJIbHOM pe-
}l(HMe JI,JIH nOBblllleHHH TOqHOCTH onpeJI,eJIeHHH MeCTa

H CKOpOCTH annapaTypOH rpa}l(JI,aHCKHX nOTpe6HTeJIeM,
HJIH Ha6moJI,eHHM «C03Be3JI,HH», HMelOIUero MeHee qeTblpex

cnYTHHKOB, HJIH reOMeTpliqeCKH HeOnTHMaJIbHoro «C03Be3-

JI,HH». npH JI,H<p<pepeHLlHaJIbHOM MeTOJI,e npOH3BOJI,liTCH

cpaBHeHHe 3TaJIOHHblX reOJI,e3HqeCKHX KOOpJI,liHaT MeCTa

pa3MeIUeHHH 6eperOBOH annapaTypbl C ero KOOpJI,HHaTaMH,

nOJIyqeHHblMH B pe3YJIbTaTe pellleHHH HaBHraLlliOHHOH 3a-

JI,aqH no JI,aHHbIM CHC. nonpaBKH, Bblpa60TaHHble B pe-

3YJIbTaTe cpaBHeHHH, nepeJI,alOTCH no paJI,HOCBH3H MOp-
CKHM nOTpe6HTeJIHM CHC, qTO n03BOJIHeT HM nOBblCHTb

TOqHOCTb onpeJI,eJIeHHH.
J],H<p<pepeHUHaJIbHbIH pe}l(HM oc06eHHO 3<p<peKTHBeH

npH HCnOJIb30BaHHH HenOJlHoro HJIH reOMeTpHqeCKH He-

OnTHMaJIbHOrO «C03Be3JI,HH» cnYTHHKOB. B 3THX CJIyqaHX
CHrHaJIbl OT «C03Be3JI,HH» cnYTHHKOB JI,OnOJIHHIOTCH paJI,HO-
CHrHaJIaMH nepeJI,aTqHKa onopHOH 6eperOBOH CTaHUHH

JIH60 60JIblllaH norpelllHOCTb 06epBaLlHH KOMneHcHpyeT-
CH nonpaBKaMH, nepeJI,aBaeMblMH CTaHLlHeH.

npaKTHqeCKYIO npOBepKY JI,H<p<pepeHLlHaJIbHbIH pe}l(HM

npOllleJI Y}I(e BO BpeMH npeJI,BapHTeJIbHblX HcnblTaHHM

CHCTeMbl HABCTAP, BO BpeMH KOTOpblX BepTOJIeT JI,BHraJI-

CH no CneUHaJIbHOH TpaeKTopHH Ha paCCTOHHHH 10-

15 KM OT onopHoH CTaHLlHH. B 06blqHOM pe}l(HMe norpelll-

HOCTIi onpeJI,eJIeHHH no ropH30HTaJIH H BepTHKaJIH COCTaB-

JIHJIH OKOJIO 20 H 40 M COOTBeTCTBeHHO, a nOCJIe nepexo-
JI,a B JI,H<p<pepeHLlHaJIbHbIH pe}l(HM norpelllHOCTH cpa3Y

YMeHblllHJIHCb JI,O 5 M.

npHMepoM JI,H<p<pepeHUHaJIbHOH CHCTeMbl, HCnOJIb3Y-

IOIUeM CHrHaJIbl C/A-KoJI,a, MO}l(eT CJIY}I(HTb CHCTeMa «J],H<p-

<pcTap» HOpBe}l(CKOH <pHpMbl «KoHrc6epr». C.HcTeMa BKJIIO-

qaeT JI,Be onopHble CTaHUHH (B AHJI,OHe H Ha OCTpoBe
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MeJI,Be}l(HH) H 06eCne'IHBaeT B paJI,Hyce 1000 KM OT Ka}l(-

JI,OH H3 HHX TO'IHOCTb HaBHraLl,HH He xY}I(e 10 M KpyrJlO-
CYTO'IHO.

<1>HpMa «MOTopOJla» (ClllA) C03JI,aJla JI,ellleBblH

4-KaHaJlbHbIH npHeMOHHJI,HKaTOp «l1rJ1» H B HOH6pe
1986 r. npOBeJla ero HcnbITaHHH B JI,HcpcpepeHLI,HaJlbHOM
pe}l(HMe B Ll,eJlHX npOBepKI-J B03MO}l(HOCTH ynpaBJleHHH
JI,BH}I(eHHeM aBTOM06HJleH. npH HCnblTaHHHX TO'IHOCTb on-

peJI,eJleHHH MeCTa COCTaBHJla Ha xOJI,Y OKOJlO 2 - 3 M,
Ha CTOHHKe norpelllHocTb onpeJI,eJleHHH MeCTa 6blJ1a MeHee

1 M.

J],HcpcpepeHLI,HaJlbHblH pe}l(HM B npHHuHne n03BOJlHeT

onpeJI,eJlHTb MeCTO no CHCTeMe HABCTAP C OJI,HHaKOBoH
TO'IHOCTblO npH HCnOJIb30BaHHH KaK rpy60ro, TaK H TO'I-

HOro KOJI,a.

MO}l(HO O}l(HJI,aTb, 'ITO B 6J1H}I(aHlllee JI,eCHTHJleTHe lllH-

pOKoe pacnpocTpaHeHHe nOJlY'IaT KOMnJleKCHWe CHCTeMH

T04HOM Ha BHraUHH, BKJlI04aIOILlHe CHA, npl-JeMOHHJI,HKa-
TOp paJI,HOHaBHraUI-JOHHOH CI-JCTeMbl THna «J1opaH-C» HJlI-J

«OMera», UBeTHOH BHJI,eOnpOKJlaJI,'IHK C 3J1eKTpOHHOH
KapTOH. TaKHe CHCTeMbl CYILleCTBeHHO H3MeHHT 06CTaHOBKY
pa60Tbl CYJI,OBOJI,HTeJlH Ha XOJI,OBOM MOCTHKe, OCB060JI,HT
ero OT TpYJI,a, He CBH3aHHoro HenOCpeJI,CTBeHHO C oueHKOH
06CTaHOBKH nJlaBaHHH H npHHHTHeM OnTHMaJlbHblX pellle-

HHH no ynpaBJleHHIO CYJI,HOM.
0606111eHHaH xapaKTepHCTHKa CpeJI,CTB HaBHraUHH,

npHMeHHeMblX B HaCTOHILlee BpeMH npH nJlaBaHHH B OTKpbl-
TOM Mope I-J B OKeaHax, npHBeJI,eHa B Ta6J1. n-4.

npHMepOM nepcneKTHBHOH HHTerpaJlbHOH HaBHraLl,HOH-

HOH CHCTeMbl MO}l(eT CJlY}l(HTb 3J1eKTpOHHbIH KOMnJleKC

«CaTJlOH» JLZ-51 cpHPMbI JRC (5InOHI-JH), nOKa3aHHbIH
Ha pHC. 65. B HeM 061>eJI,HHeHbl Ll,BeTHOH BHlleonpOKJlaJI,'IHK
NWU-51C, cnYTHHKOBaH HaBHraUHOHHaH annapaTypa
JLE-3850, npHeMOHHJI,HKaTOp paJI,HOHaBHraUHOHHOH CHCTe-

Mbl «J1opaH-C» JNA-761; JI,aHHble 0 Kypce H CKOpOCTH no-

cTynalOT COOTBeTCTBeHHO OT MarHHTHoro HJlH rHpOCKonH-
4eCKoro KOMnaca H OT Jlara. HaBHraUHOHHaH npOKJlallKa

BeJI,eTCH H JI,OKYMeHTHpyeTcH aBTOMaTH'IeCKH Ha 3J1eKTpOH-
HOH MepKaTopCKOH KapTe, MaClllTa6 KOTOpOH MO}l(HO Me-

HHTb OT 1 :2000 JI,O 1:6 000 000. nOJI,KJlI04eHHe aBTopYJle-
Boro n03BOJlHeT nOJlHOCTblO aBToMaTH3HpoBaTb npoLl,ecc
ynpaBJleHHH JI,BH}I(eHHeM no 3aJI,aHHoMY CYJI,OBOJI,HTeJleM

MaplllpYTY; HMeeTCH CHrHaJlH3aUHH 06 onaCHOCTH. DOJlb-
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PHC. 65. 3,leKTpoHHbIii HaBHraUH-

OHHblii KOMII,leKC «CaTJlOH» JLZ-5\

lllHe nepCneKTHBbl HCnOJlb30BaHHH CHC oTKpblBaIOTCH B

HHTepecax pa3BeJI,KH npHpOJI,HblX pecypCOB, B reOJI,e3HH

H KapTOrpacpl-JH, CaMOJleTHOH HaBHraLl,HH H pHJI,e JI,pyrHx

06J1aCTeH.

B nOCJleJI,Hee BpeMH nOHBHJlHCb npoeKTbl H pa3pa60TKH
CHC BTopOrO nOKOJleHI-JH. TaK, EBpOneHCKOe KOCMH'IeCKOe

areHTCTBO B COTPyJI,HH'IeCTBe C npOMbIlllJleHHbIMH KopnO-

paUHHMI-J pa3pa60TaJlO npOeKT rJl06aJlbHOH CHC

HABCAT, KOTopaH npeJI,OCTaBJlHeT TaK}I(e H YCJlyrH cnYT-

HHKOBOH CBH3H. 3Ta CHCTeMa 6YJI,eT C03JI,aBaTbCH Ha OC-

HOBe TeXHl-J'IeCKOrO H nOJlHTH'IeCKOrO COTpYJI,HH4eCTBa

3aI-JHTepeCOBaHHblX CTpaH H npH06peTeT CTaTYC Me}l(JI,YHa-
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pOD.HOM CHCTeMbi. npH 3KOHOMHqeCKOM 060CHOBamm C03-

D.aHHH CHC HABCAT yqHTblBaJlCH TOT <paKT, qTO C BBOD.OM

ee B D.eMCT HeYD.aCTCH OTKa:aTbCH OT 60,,1bll!.0rO napKa Tpa-

D.HUHOHHOH HaBHraUHOHHOH annapaTypbl H He nOTpe6yeT-
CH npH6 raTbK YCJlyraM HaUHOHaJlbHblX CHC, KOTopble
B 6J1H}KaHIllHe rOD.bl nJlaHHpyeTcH BBeCTH B 3KcnJlyaTaUI1IO.

npH pa3pa60TKe CHCTeMbl CTpeMHJlHCb D.0CTHqb BblCOKOH

3KOHOMHqeCKOM 3<p<peKTHBHOCTH. C 3TOH ueJlblO 3HaqH-

TeJlbHYIO qaCTb <PYHKUHH, paHee BbInOJlHHeMblX Ha I1C3,

nepeD.alOT Ha3eMHblM CpeD.CTBaM. 3TO n03BOJlHT ynpocTHTb

annapaTYPY I1C3, nOBblCHTb ee HaD.e)/{HOCTb, npOD.JlHTb

CpOK aKTHBHoro CYllJ,eCTBOBaHHH I1C3, CHH3HTb HX CTO-

HMOCTb, HBJlHlOlLlYIOCH OCHOBHOH cTaTbeM KanHTaJlOBJlO-

)/{eHHH B CHCTeMY.
B CHCTeMe HABCAT nJlaHHpYIOTCH llleCTb reOCTaUH-

OHapHblX H 12 BbICOK03J1J1HnTHqeCKHX I1C3 THna «MOJlHHH»

C HaKJlOHeHHeM Op6HTbl i=63,4°, H3 KOTOpblX llleCTb I1C3

pacnOJlO)/{eHbl Ha op6HTax C anoreeM B ceBepHoM nOJlYllla-

pHH H llleCTb - B IO)/{HOM. B 3aBHCHMOCTH OT Tpe6yeMoM
TOqHOCTH HenpepbIBHoro onpeD.eJleHI1H KOOpD.HHaT B Tpex-

MepHoM npoCTpaHcTBe H D.HHaMHKH 061>eKTOB npeD.nOJlara-

eTCH 60pTOBoe 060PYD.OBaHHe HABCAT Tpex THnOB:

HeD.OpOroe, HH3KOM TOqHOCTH (nopHD.Ka 80 - 100 M);

CpeD.Hee no ueHe, BblCOKOH TOqHOCTH (5 - 20 M); D.OpO-

roe, OqeHb BblCOKOH TOqHOCTH (c norpelllHocTblO MeHee

1 M).
l1D.eH HCnOJlb30BaHHH B HaBHraUHOHHblX ueJlHX CTa-

uHoHapHblx cnYTHHKoB (CM. pHC. 37 H 44) B D.H<p<pepeHuH-
aJlbHOM pe)/{HMe y)/{e CeHqaC D.aJla xopolllHe pe3YJlbTaTbI.

TaK, HanpHMep, CHCTeMa «CTap<pHKc» 06eCneqHBaeT Ha

TeppHTopHH CiliA H B npH6pe)/{HbiX BOD.aX HenpepblBHoe

onpeD.eJleHHe MeCTa C norpelllHocTblO OKOJlO 10M.

nEPcnEKU1Bbi

PA3BI-1TI-1S1 CI-1CTEMbl

KOCnAC - CAPCAT

AHaJlH3 pa60Tbl CHCTeMbl nO-

Ka3aJl ee HaD.e)/{HOCTb, BblCOKYIO 3<p<peKTHBHOCTb, XOPO-
IllHe 3KCnJlyaTauHoHHble KaqeCTBa H 3KOHOMHqHOCTb no

cpaBHeHHIO C D.PYrHMH nOHCKOBo-cnaCaTeJlbHbIMH CJlY)/{-
6aMH.
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B 1985 r. 6blJ1 3aBepilleH 3Tan D.eMOHCTpauHH H oueHKH

H HaqaJlCH 3Tan onblTHoM 3KCnJlyaTauHH CHCTeMbl, KO-

TOpblM 6YD.eT npOD.OJl)/{aTbCH D.O 1988 - 1989 rr., nocJle

qero npeD.nOJlaraeTCH CD.aqa CHCTeMbl B 3KCnJlyaTaUHIO.

B TeqeHHe nepeXOD.HOrO nepHOD.a 6YD.YT cOBepllleHcTBo-

BaTbCH cpeD.CTBa CHCTeMbl, YCTpaHHTbcH 3aMeqaHHH, Bbl-

HBJleHHble B nepHOD. HcnbITaHHH, 6YD.YT pa3BHBaTbcH H

nOD.D.ep)/{HBaTbCH B pa60qeM COCTOHHHH Ha3eMHble nnl1,

60pToBOM paD.HOKOMnJleKC I1C3, HaqHeTCH cepHHHoe npo-

H3BOD.CTBO AP5-406 H OCHalLleHl1e HMH CYD.OB, CaMOJleTOB.

B HaCTOHllJ,ee BpeMH KOOpD.HHaUHH onblTHoH 3KCnJlya-

TaUHH npoeKTa KOCnAC H CAPCAT H B3aHMOD.eHCTBHe

CTOpOH oCYllJ,eCTBJlHIOTCH qepe3 KOOpD.HHaUHoHHYIO rpyn-

ny KOCnAC
- CAPCAT, COCTOHlLlYIO H3 BOCbMH qJleHOB:

no D.Ba OT Ka)/{D.OH CTpaHbI. nJlaHHpyeTcH H3MeHeHHe

CTPYKTypbl ynpaBJleHHH H C03D.aHHe qeTblpexcTopoHHero

pa60qero opraHa (ceKpeTapHaTa), Ha KOTOpblH 6YD.YT
B03J10)/{eHbl opraHH3aUHH onepaTHBHoro 06MeHa HH<p°P-

MaUHeH, nepenHcKa, nOD.rOTOBKa D.OKYMeHToB, KOHTaKTOB

C pa3J1HqHb1MH HauHOHaJlbHblMH H Me)/{D.YHap0D.HbIMH op-

raHH3aUHHMH H T. D..

3<p<peKTHBHoCTb CHCTeMbl MO)/{eT 6bITb B nepcneKTHBe

nOBblllleHa BKJllOqeHHeM B cHcTeMY ellJ,e Tpex CTaUHoHap-

HblX I1C3 KOCMHqeCKOH CHCTeMbl CBH3H, Ha KOTOpbtX C 3TOH

ueJlblO nOTpe6yeTcH pa3MecTHTb peTpaHCJlHTOpbl, pa60Ta-

IOllJ,He Ha qaCTOTe 406 Mfu. B 3TOM cJlyqae 6YD.eT D.OCTHr-

HYTO nOJlHOe BblnOJlHeHHe Me)/{D.YHapOD.HblX Tpe60BaHHH
K aBapHMHoH paD.HOCBH3H, TaK KaK CHCTeMa npH 3TOM

n03BOJlHT MrHOBeHHO npHHHMaTb paD.HOOnOBelLleHHH
0

6eD.CTBHH, rJl06aJlbHO OXBaTblBaTb BCIO nOBepxHocTb

3eMJlH H OnpeD.eJIHTb KOOpD.HHaTbl MeCTa aBapHH C BbICO-

KOH TOqHOCTblO.
OC06blM D.OCTOHHCTBOM CHCTeMbl HBJlHeTCH ee YHI1Bep-

CaJlbHOCTb. OHa Mo)/{eT npHMeHHTbCH D.JlH OKa3aHHH nOMO-

llJ,H BceM TepnHllJ,HM 6eD.CTBHe JlIOD.HM He3aBHCHMO OT Me-

CTa HX HaXO)/{D.eHHH: MopHKaM Ha cYD.ax, JleTqHKaM Ha

pa3J1HqHblX JleTaTeJlbHblX annapaTax, TypHCTaM, aJlbnH-

HHCTaM, reOJlOraM H npOqHM HCCJleD.OBaTeJlHM H nYTe-

llleCTBeHHHKaM Ha JlI06blX MaTepHKax. KaK CKa3aJl aKaD..

r. 11. DeTpoB, «HaBHraUHOHHble cnYTHHKH CD.eJlaIOT D.O-

CTOHHHeM HCTOpHH COBpeMeHHble TPYD.HOCTH cyD.OBO)/{D.e-

HHH» (npaBD.a. 1977. 13 HIOHH).



npI-1JlO>KEHI-1E

K rJlABE 1

Ta6Au/{a n-I. 31j1eMepHJI,HaH HHIjIOpMaUHH 06 HCKyccTBeHHblx cnYTHHKax
3eMnH HapOJl,HOX03HHcTBeHHoro Ha3Ha'leHHH

BOJlb-
3KClleH.N. Ha3B3HHe waR no- Ta. c. CpOK

n/n I-1C3 JlYOCb,
TPHCH- NHH KN °'i ';H CYlllecTBo88HHR

KN
TeT e

I «OepBblH» 6 958 0,05 96,2 349 3,7 92 CYT
2 «BOCTOK» 6 625 0,01 89,3 66 4 0,08 CYT
3 «KocMoc-1 » 6 970 0,06 96,4 418 3,7 70 CYT
4 «MoJlHHH-I» 26624 0,74 720 19701 5 14 JleT
5 «MeTeop» 7 050 0,005 97,9 35 3,7 60 JIeT
6 «PaJJ.yra» 42961 0 1478 0 0,2 I MJlH JleT
7 «KOCMOC- 7 372 0.003 104.9 22 3.4 1200 JleT

1000»
8 «3KpaH» 42 158 0 1438 0 0,2 I MJlH JleT
9 «MeTeop-2» 7 254 0,004 102,3 29 3,5 500 JIeT
10 «fOpH30HT» 42 928 0 1477 0 0,2 I MJlH JleT
II «KOCMOC- 7 386 0,00 I 105,4 7,4 3,4 1200 JleT

1383»
12 «KOCMOC- 25471 0 673 0 0,5 I MJlH JleT

1413-1415»
13 «KOCMOC- 7 035 0,002 97,8 14 3,7 60 JleT

1500»

n p H Me" a H H e. J],JlH CTaUHOHapHblX I1C3 paJ1HYc 3eMJlH Ro=6378 KN nepHOJ1b1
o6pallleHHfI T

(J YK838HbI no .n8HHblM Ha6mo.neHHH.

3aAa'la 1.
Bbl4HCIlEHHSI KOOP.L\HHAT
BH.L\HMOrO MECTA HC3

a=7254 KM; e=0,004 (CM. P I-1C. 4).
.

I

npOi!paMJW 2: n
cp=0,06132 MHH- =3,51

°

/MHH;
T,,= 102,5 MHH;
{}= 140,8°; u=240+ 140,8-360=20,8°.

npOi!paMMa 1: T
rp=17q40MI-1H; t: ,;::::;307,7°;

 a.R=-291 0.  w= 128°. 'A.<f'-=a6:_t"r =2769-
, , , , rp'

-307,7=30,8°W.
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npI-1JlO>KEHI-1E
K rJlABE 2

3aAil'la 2

Bbl4HCIlEHHSI BH.L\HMOIl1
OP6HTbi HC3

Ta6Au/{a n-2. 3KBaTOpHaJlbHble KOOpJlHHaTbi KOCMH'IeCKOrO Kopa6nH

C0103-5

N.
C03Be3.D.He

nln
(CM. pHC. n-l)

I 0 0 0 OpHOH

2 5 20,4 15,9 TeJleu

3 10 40,3 30,9 261,8 5J1H3HeUbl

4 15 61,2 43,5 241,6

5 20 81,6 50,9 213,5 50JlbWaH
MCJlBeJlH ua

6 25 101,9 50,2 178,7 181,3 »

7 30 122,1 41,6 205,4 156,4 rOH4He nCbl

8 35 142,3 28,6 224,4 135,6 BOJlonac

9 40 162,5 13,6 239 3MeH

10 45 -177,3 -2,1 251,7 3MeeHoceu

II 50 -157,1 -17,8 264,7
»

12 55 -136,9 -32,4 280,1 79,9 CTpeJleu

13 60 -116,7 -44,5 301 59

14 65 -96.4 -51,2 329,8 30,2 )!(ypaBJlb

15 70 -76,1 -49,6 1,8 358,2 <1>eHHKc

16 75 -55,7 -40,4 27,7 332,3 »

17 80 -35,3 -26,9 46,3 313,7

18 85 -14,9 -11,7 60,6 3pHJlaH

19 88,7 0 0 70 OpHOH

PHC. 0 -I. BHJlHMbIe Op6HTbI KOCMH-

4eCKoro Kopa6J1H «COI03-5», I1C3

THIIOB «KocMoc-1000, -1883, -1884,

-1885» Ha KapTe 3Be311Horo He6a
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npI-1JlO>KEHI-1E
K rJlABE 2

(npoAOn>KeHHe)

3aAa'la 3.

BbI4HCJlEHH5I BH,IJ,HMOIl1
OP6HTbi H TPACCbl HC3
CHCTEMbl rJlOHACC

BceMHpHoe BpeMH npOXmK1I.eHHH BOCX01l.HlUerO Y3JIa

KOCMHqeCKHM HaBHraLl,HOHHblM annapaToM «KOCMOC-1883»:
T

rp-
4 'I 26 MHH-3 '1= 1 'I 26 MHH 30 HIOHH 1992 r.

BB01l. HH4>opMaLlHH B nMK Ha I-M 3Tane:

i=64,8
e=O .

xOI ad"\.=270..
xOb n

cp
=0,00934

x02 a=25471 KM . xOa

x05 T0=673 x07

I1TorH l-ro 3Tana HaX01l.HTCH B cToJI6L1,ax "lJ, 6°. a
O
Ta6JI. n-3

BB01l. HH4>opMaLlHH B nMK Ha 2-M 3Tane:

0,98565

360

xOO H.=261.0794.. xnt 15,04107

x03 1:0= 182 x06 an

x02

xOd

BH1I.HMaH op6HTa I1C3 «KOCMOC-1883» H306pa}l(eHa
Ha pHC. n-I }l(eJITbIM LlBeTOM, era Tpacca nOKa3aHa Ha

pHC. 13 CHHHM Ll,BeTOM.

06paTHTe BHHMaHHe Ha cyrn.ecTBeHHoe pa3JIHqH 
4>OpM BH1I.HMOH Op6HTbl H Tpaccbl (Ha 4>opMe nOCJIe1l.HeH

CKa3blBaeTCH BJIHHHHe HaKJIOHeHHH Op6HTbl H nepH01l.a

06parn.eHHH I1C3, KOTOpblH B 1I.aHHOM CJIyqae BeJIHK, H

n03ToMY BJIHHHHe Bparn.eHHH 3eMJIH npOHBJIHeTCH 3HaqH-

TeJIbHO CHJIbHee, qeM Ha Tpaccax I1C3 «KOCMOC-IOOO»

H 1I.pyrHx HH3KOOp6HTHblX I1C3).

Pa1l.HYc 30Hbl BH1I.HMOCTH zB=75,5° 4531 MHJIH 

 8391KM.

Pa1l.HYc 30lib1 CBH3H (npH hmin
= 10°) zCB=65,7° 

 3944MHJIH 7305KM.

BpeMH ceaHca CBH3H  TCB=246MHH=4 'I 06 MHH.

BHTKoBoe CMelUeHHe BOCX01l.HlUerO Y3JIa  /f'=168,8°.

I1C3 «KOCMOC-1884» npOH1I.eT BOCX01l.HlUHH Y3eJI (npH
ero CMelUeHHH no apryMeHTY lllHpOTbl I1C3 Ha 120°)
OKOJIO T

rp
=5 'I 10 MHH, a I1C3 «KOCMOC-1885» - OKOJIO

194

III

npI-1JlO>KEHI-1E II

K rJlABE 2 II

(npOAOn>KeHHe) II

Ta6Au/{a n-3. 3KBaTOpHaJIbHble KOOp,D,HHaTbI HC3 c KOCMoc-1 883,.

H reorpaljlH'IeCKHe KOOp,D,HHaTbI TO'leK ero TpaccbI

q r&'HH
"

0

\ b"=<prMC \
a"

. Ir '
.

I ArMc,. 1'
 =90-a"."

II

I 01 26 0 0 270 299,9 -29,9 90 II

2 01 51 13,4 12,1 275,8 306,1 -30,3 84,2

3 0216 26,7 24 282,1 312,4 -30,3 77,9

II4 0241 40,1 35,7 289,7 318,7 -29 70,3

5 0306 53,5 46,7 299,9 324,9 -25 60,1

6 0331 66,9 56,3 314,9 331,2 -16,3 45,1

7 0356 80,2 63,1 338 337,5 +0,5 22,0

8 0421 93,6 64,6 8,4 343,7 +20,7 351,6

9 0446 106,9 59,9 35,6 350 +45,6 324,4

10 05 II 120,4 51,3 54 356,3 +57,7 306

1\ 0536 133,7 40,9 66 2,5 +63,5 294

12 0601 147,1 29,4 74,6 8,8 +65,8 285,4

13 0626 160,5 17,6 81,4 15,1 +66,3 278,6

14 0651 173,8 5,6 87,3 21.3 +66,0 272,6

15 0716 -172,8 -6,5 93,1 27,6 +65,5 266,9

16 0741 -159,4 -18,6 99,1 33,9 +65,2 260,9

17 0806 -146 -30,4 106 40,1 +65,9 254

18 0831 -132,7 -41,7 114,8 46,4 +68,4 245,2

19 0856 -119,3 -52,1 127,2 52,7 +74,5 232,8

20 09 21 -105,9 -60,5 146,2 58.9 +87,3 213,8

21 0946 -92,5 -64,7 174 65,2 +108,8 186

22 10 II -79,2 -62,7 204,2 71,5 + 132,7 155,8

23 10 36 -65,8 -55,6 226,6 77,7 +148,9 133,4

24 1101 -52,4 -45,8 241 84 +157 119

25 1126 -39 -34,8 250,9 90,3 +160,6 109,1

26 1151 -25,7 -23,1 258,4 96,5 +161,8 101,6

27 1216 -12,3 -11,1 264,7 102,8 +161,9 95,3

28 1239 n 0 270 108,6 +161,4 90

T =08 q 57 MHH. nOJIO}l(eHHe I1C3 Ha 3TH MOMeHTbl
rp

nOKa3aHO Ha pHC. 13; 30Ha CBH3H I1C3 «KOCMOC-I R85»

Bbl11.eJIeHa rOJIy6blM LlBeTOM. J],JIH OTBeTa Ha nOCTaBJIeH-

Hble B 3a1l.aqe BonpOCbl 0 COCTaBe CHCTeMbl rJ10HACC

CKonHpYHTe Tpaccy H 30HY BH1I.HMOCTH I1C3 Ha KaJIbKY

Ii nOHlUHTe onTHMaJIbHOe pacnOJIO}l(eHHe Y3JIOR Op6HT 1I.JIH

perneHHH nOCTaBJIeHHOrO Bonpoca.
195



npI-1JlO>KEHI-1E
K rJlABE 2

(npoAomKeHHe)

PHC. 0-2, a. KapTa CeBepHoro no-

JlywapHH 3eMJlH B a3HMYTaJlbHoH
paBHOllpOMe>KYTOlJHOii npoeKUHH

nJlAHWET ,lJ,Jl51 OT06PA>t<EHH5I

06CTAHOBKH HA6JlIO,IJ,EHHII1

HC3

(pHC. n-2. a, 6, s)

1. COBMeCTlne Ha<IaJlO TpaCCbI I1C3
uv

C OTC<IeTOM reo-

rpa(})H<IeCKOH .L1.0JlrOTbl BOCXO.L1.HllJ,erO Y3JIa ",<>'I>no IllKaJle

3KBaTopa.
2. HaHeCi-lTe MeCTO nYHKTa Ha6J1IO.L1.emlii no ero reorpa-

c}JH<IeCKOH IllHpoTe H .L1.0JlroTe.

196

II

npI-1JlO>KEHI-1E

K rJlABE 2

(npOAOI1>KeHHe)

III1
I

JO .
Ii

IIQi
'"

.

20

15

III

I}..

PHC 0-2, 6. Tpacca YlC3 THlIa

«KocMoc-IOOO" B 1I0JlHpHOii a3H-

M}'TaJlbHOii paBHOllpOMe>KYTollHOii
npoeKUHH (ceBepHbIH 1I0JlYBHTOK;
OTMelJeHbI MOMeHTbI JlBH>KeHHH

YlC3 c HHTepBaJlOM 5 MHH)

3. COBMecTHTe C oTMeTKoH MeCTa nYHKTa Ha6J1IO.L1.emtll

UeHTp 30Hbl CBH3H Ha naJIeTKe, 6J1H>KaHIlleH K IllHpoTe
MeCTa Ha6J1IO.L1.eHHH.

4. Onpe.L1.eJlHTe MOMeHTbl BOCXO.L1.a H 3aXO.L1.a I1C3

B 30He CBH3H no TO<IKaM nepeCe<IeHHH Tpaccw C 30HOH

CBH3H, H306pa>KeHHOH Ha naJleTKe.
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PHC. 0-2. B. OaJleTKa C 30HaMH

CBH3H YlC3 THna «KocMoc-IOOO»

JJ.JlH pa3J1H'IHbIX WHpOT

5. D.JIH MOMeHTa .n.OCTH>KeHHH KpaT4aHwero paCCToH-
HHH OT MeCTa Ha6Jl\0.n.eHHH .n.o TpaCCbl oueHHTe BblCOTY

KYJIbMHHaUHH HC3, opHeHTHpYHCb no HaHeceHHblM Ha

naJIeTKe JIHHHHM paBHblx 3Ha4eHHH H
a'

6. OpHeHTI1.PYHcb no .n.ecHTHrpa.n.ycHbIM OTMeTKaM Ha

BHeWHeM Kpyre, oueHHTe neJIeHr Bocxo.n.a H neJIeHr 3axo.n.a

HC3. neJIeHr CJIe.n.yeT OTC4HTbIBaTb OT HanpaBJIeHHH Ha

CeBepHblH nOJlIOC 3eMJIH 110 4aCOBOH C'TpeJIKe (K BOCTOKY)
.n.o HanpaBJIeHHH Ha T04KY Bocxo.n.a H T04KY 3axo.n.a HC-3.
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OCHOBHblE nOH5ITI-151

MOPCKOP'l

ACTPOHABl-1rALI,I-1I-1

ACTpOHaBllraUIUI - npllKJIaLlHaH HaYKa 06 ynpaBJleHlI1I JJ.BH>KeHHeM

MOpCKHX, B03JJ.YWHbIX II KOCMlIlIeCKHX 061>eKTOB nocpeJJ.cTBoM Ha6J11O-

JleHHH 3a eCTeCTBeHHbIMIi H HCKyccTBeHHbIMH He6ecHbIMH TeJlaMH. ACTpo-
HaBllraUHH pewaeT 3aJlallH onpeJleJleHHH BpeMeHH, MeCTOnOJlO>KeHHH
II HanpaBJleHHH JJ.BH>KeHHH 06"beKToB. B 3aBHCHMOCTH OT CpellbI JJ.BH>Ke-
HHH, npHMeHHeMbIx cpeJJ.cTB H MeTOJJ.OB aCTpoHaBHraUHH nOJJ.pa3JJ.eJlH-
eTCH Ha MOPCKYIO, B03JJ.YWHYIO H KOCMHlIeCKYIO.

reorpa«flll'leCKlle KOOpJlIIHaTbI: WUpOTa - yroJl Me>KJlY nJlOCKOCTblO

3KBaTopa 3eMJlII H HalJpaBJleHHeM HOpMaJlH K nOBepXHOCTH 3eMHoro

3J1J1HnCOHlla B JlaHHOM MeCTe; OOAZOTa - JJ.ByrpaHHblH yroJl Me>K;J.y
nJlOCKOCTbm rpHHBII'ICKOrO MepHJJ.HaHa H nJlOCKOCTblO MepHLlHaHa MeCTa.

TPUHBU'iCKUU MepucJuaH - CJlell Ce'leHHH 3eMHoro 3J1J1HnCOIIJJ.a nJlo-

CKOCTblO, npoxoJJ.Hweii lIepe3 OCb BpaweHIIH 3eMJlH H HOpMaJlb K 3eM-

HOMY 3J1J1HnCOHJJ.Y B MeCTe pacnOJlO>KeHHH fPIIIIB"!'ICKoii 06cepBaTopHH.
B 1884 r. no Me>KllYHapOJlHoMY cor. aweHHIOIIPHHHT 3a HallaJlbHbIii JJ.JlH

onpeJleJleHIIH JJ.OJlrOT JlpyrHx MeCT Ha 3eMJle.

Teo/{eHTpU'ieCKaR wupoTa - yroJl Me>KllY nJlOCKOCTblO 3KBaTopa
3eMJlH H npHMoii. coellHHHlOweii ueHTp 3eMHoro 3J1J1l1nCOHlla C 3allaHHbIM

MeCTOM Ha ero nOBepxHocTIi. Pa3HocTb Me>KJJ.y reorpa(jJH'IeCKOii H reo-

ueHTpH'IeCKOii wHpoTaMH Ha3bIBaeTCH pellYKuHeii WHpOTbI H MO>KeT 6bITb

BbI'IHCJleHa no (jJopMYJle r"= (11 sin 2<p) jarc 1", rJJ.e 11- C>KaTlie 3J1J1HnCO-

HJJ.a (CM. Ta6J1. I), <p - reorpa(jJ!I'IeCKaH WHpOTa.
3KBaTOpllaJlbHble KOOpJlIIHaTbI: CKAOHeHue - yroJl Me>KllY nJlOCKO-

CTblO 3KBaTopa H HanpaBJleHHeM Ha CBeTIIJlO (KoopllHHaTa, TO>KJJ.eCTBeH-
HaH reorpa(jJII'IecKoii WHpOTe); 'iaCOBOU YZOA

-

yroJl Me>KJJ.Y nJlOCKO-
CTblO MepHJJ.HaHa MeCTa H nJlOCKOCTblO MepHJJ.HaHa, npoxOJlHweH lIepe3
CBeTIIJlO (B '1aCTHOM cJlY'lae

- ZPUHBU'iCKUU 'iGCOBOU YZOA, KoopJJ.IIHaTa,
TO>KlleCTBeHHaH reorl'a(jJlIlIecKoii LlOJlrOTe); 3Be30HbiU Yi!OA (HJlH, liTO

TO >Ke, 3Be30Hoe oonOAHeHue) - '1acoBoii yroJl, OTC'IIITaHHbIH OT TOllKIi

OBHa.

/IpRMoe BOCX01lCoeHue - oyza 3KBaTopa, oonOAHRIOUjaR 3Be30HbiU
YZOA 00 3600 .

TO'iKa OBHa - TO'lKa 3KBaTopa He6ecHoii c(jJepbI, B KOTOpOH Ha6J11O-
.L\aeTCH COJlHUe B JJ.eHb BeceHHero paBHoJJ.eHcTBHH (21 MapTa).

rOpll30HTaJlbHble KOOpJlIIHaTbI: BblCOTa - yroJl Me>KLlY nJlOCKOCTblO,

lIepneHJJ.HKYJlHPHOii K OTBeCHoii JlHHHH B .L\aHHOM MeCTe (nJlOCKOCTblO
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HCTHHHoro ropH30HTa), H HanpaBJleHHeM Ha CBeTHJlO; a3UMYT
- yroJl

Me>KJJ.Y nJlOCKOCTblO MepllJJ.HaHa MeCTa II BepTHKaJlbHOii nJlOCKOCTblO.

npoxoJJ.Hweii '1epe3 CBeTIIJlO, H3MepHeMbIH lIawe Bcero B nJlOCKOCTH HCTHH-

HOro ropH30HTa Me>KJJ.Y HanpaBJleHHeM Ha ceBep H HanpaBJleHHeM Ha

oplleHTHp (B CYJJ.OBO>KlleHHH 3TOT yroJl Ha3blBalOT UCTUHHblM neAeHZOM).
BblCOTa KYAbMUHa/{uu - HaH60JlbWaH Ha6J1IOJJ.aeMaH BbICOTa.

BbiCOTa nOJleTa - KpaTlIaHwee paCCTOHHHe OT YlC3 JJ.O nOBepXHOCTIi

3eMJlII, H3MepHeMoe B KHJlOMeTpax, MeTpax.

BceMllpHoe BpeMH - CTaHJJ.apTHoe BpeMH HYJleBoro '1aCOBOro nOHca.

OCHOBHble «fIOPMYJlbI MOpCKOH aCTpOHaBllraUIIII.
I. CBH3b Me>KJJ.Y BbicOTOU CBeTIIJla h, WlipOTOH MeCTa Ha6J1IOJJ.eHHii Ip,

CKJlOHeHHeM CBeTHJla 6, JJ.oJlroToii MeCTa Ha6J1IOJJ.eHHH 'A H rpllHBHlICKIiM
'1aCOBbIM yrJloM CBeTIIJla trp :

sin h=sin <psin 6+cos <p cos 6 cos(trp::!:::'A).
2. CBH3b Me>KJJ.Y a3UMYTOM CBel'MJla, reorpa(jJH'IeCKIIMH KOOpJlIIHa-

TaMH MeCTa Ha6J1IOJleHIIH H 3KBaTOpllaJlbHblMH KoopJJ.HHaTaMH CBeTIIJla:

ctg A=cos <p tg 6 cosec t-sin <p ctg t,

rJJ.e t=trp::!:::'A.
npRM-;e Bocx01lCoeHue - oyza 3KBaTopa, oonoAHRIOUjaR 3Be30Hbiu YZOA
00 3600

.

N\opcKlle eJlIIHIIUbi JlJlH 113MepeHIIH paccToHHIIH II CKOPOCTII.

MopcKaH MHJlH= 1852 M. Ka6eJlbTOB = 185,2 M.

Y3eA - eJJ.HHHua CKOpOCTH, paBHaH oJlHoii MOpCKOii MHJle B 'lac. HeJlb3H

rOBopHTb «Y3eJl B 'lac», TaK KaK no 03Ha'laeT He CKOpOCTb, a YCKopeHHe:

I Y3 O,167K6jMIIH 1.852 KMjll 0,514MjC.
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'!aTb o!jJceTHaH YCJl. ne'!. JI. 10,92. YCJI. Kp.-OTT. 43,89. Y'l.-H31\. JI. 10.8. 1131\

No 4320-88. THpa>K 15700 3K3 3aKa3 904. UeHa 75 Kon.

1131\aTeJlbCTBO cCYI\OCTpoeHHe». 191065, JleHHHrpal\, yn. roronH, 8.

npel\npHfITHe Mano06"beMHOM KHHrH I\Ba>Kl\bl 0pl\eHa TpYI\OBOrO KpacHoro
3HaMeHH JleHHHrpal\CKOrO npOH3BOl\CTBeHHoro 06"beI\HHeHHH «THnorpa!jJHH
HMeHH l1BaHa <I>eI\OpoBa» COlO3nonHrpa!jJnpoMa npH rOCYl\apCTBeHHoM KOMH-

TeTe CCCP no .!J.enaM H31\aTenbCTB, nonHrpa!jJHH H KI1H>KHOM ToproBnH.
192007,

neHHHrpal\, yn DopoBaH, 51.

-


