CaMo0J1eTOBOXK/ICHUE

Tema Ne 1. KpaTkue cBeieHus1 10 Kaprorpaguun

Bomnpocsr:

dopma 1 pazMepsl 3eMITH.

Cucrema KOOpJMHAT Ha 36MHOH NTOBEPXHOCTH.

Enunuuel uamMepeHus pacCTosTHUMN.

JInaun IMYTHU U JIMHUU TTOJIOKCHUA CaMOJICTa Ha MMOBECPXHOCTU 3€MHOTI'O 1Iapa.
Kaprs! 1 kapTorpadguyeckue mpoeKInm.

Krnaccudukanms kaprorpadguieckux NpoeKIui Mo XxapakTepy HCKaKeHUH 1 110 Croco0y MOCTPOCHHUSL.
KapTs! B paBHOYTOJIbHON KOHUYECKOM MPOEKIIHH.

KapTs! B BHIOM3MEHEHHON TTOJIMKOHMYECKOH MPOEKIINH.

KapTs! B paBHOYTONBHOM IIMITMHAPUYECKOM MTPOESKINH.

Knaccudurkanms n Ha3HaueHNE aBUAIMOHHBIX KapT.

Copeprxanue 1 0hopMIICHHE KapTHI.

Pasrpadka u HOMEHKIATypa KapT.

Tema Ne 2. U3mepeHue BpeMeHHU

Bonpocsr:

[Co0BOE IBHKEHNE U CYTOYHOE BPAIICHUE 3EMITH.
VcTUHHOE COJHEYHOE, CPEIHEE COMHEYHOE U MPaXKIAHCKOE BPEMSL.
MecTHOE, MOSICHOE U ISKPETHOE BPEMSI.

JIvHHS CMEHBI IATHI.

Y CI0oBHS €CTECTBEHHOTO OCBEIICHHS.

[TpakTrueckoe onpeneeHrHe MOMEHTOB BOCX0a U 3aX0/1a.
CoJHIa, HACTYIUICHUSI TEMHOTBI M PACCBETA IO TpadHKaM.
Crmyx0a BpeMeHH.

ABHMAIMOHHBIE Yackl, yCTaHABIMBAaeMbIE Ha CaMoJIeTe.

Tema Ne 3. Kypc camoJiera. ABHAITHOHHBIE MATHUTHBLIE KOMIIACHI, KYPCOBBIE CHCTEMBI M HX
NpUMeHeHHe

Bomnpocer:

Kypch camonera 1 3aBHCHMOCTS MEKIY HAMH.

KpaTkue cBeneHnst 0 3eMHOM MarHeTH3Me.

Haznauenue, mpuHIMNI JEHCTBUSA M YCTPOHCTBO COBMEIIEHHOT0 MarHUTHOTo kommaca KM-13.
KypcoBas cucrema TMK-1A.

OcHoBHBbIe naHHBIe U arperaTsl | MK-1A.

[Mpunnun geiicteus TMK-1A.

[TpoBepka pabOTOCIOCOOHOCTH KyPCOBOI CHCTEMEL.

JleBuanusi MarHUTHBIX KOMIIACOB U METOJIMKA €€ YCTPaHEHUS.

Tema Ne 4. BoicoTa 1oJieTa. Y CTPOCTBO U NPUMEHeHHe 0apOMeTPUYECKHX BLICOTOMEPOB
Bomnpocer:

Knaccudukamnus BeICOT TIOJI€Ta IO YPOBHIO Havyalla OTCUETa.

BapomeTtpuueckuii METO U3MEPEHUS BBICOTHI.

Haznauenue, ycTpoiCTBO M HCHIOIB30BaHUE OapomeTpuyeckoro Beicoromepa BJI-10.

WHCcTpyMeHTaNbHBIE H METOANYIECKHE OMIHOKK OapOMETPHIECKUX BEICOTOMEPOB M METO/INKA UX yUeTa.
OnpefeneHre UCTUHHON BBICOTHI MOJIETA MO0 OAPOMETPUICCKOMY BBICOTOMEDY.

Ornpenenenue NpUOOPHON BBICOTHI JIS 3aIaHHOM NCTUHHON BBICOTHI MOJIETA.

Tema Ne 5. Bo3zayumiHasi CKOPOCTL I0J1€Ta. Y CTPOMCTBO U NPUMEeHEeHHe yKa3aTeJei

BO3/1VIIIHO# CKOPOCTH

Bomnpocsr:

AdpoarHAMIYECKUI METOJ] I3MEPEHHUS BO3AYIIHOW CKOPOCTH.

IIpueMHMKY BO3AYLIHBIX JaBICHUN.

Ha3znauenue, ycTpoiicTBO U HCTIONB30BaHue yKa3aTens ckopocta Y C-450.

WHCcTpyMeHTaIbHBIE M METOIMUECKHE OIIMOKN yKa3zaTeaeld BO3AYIIHONH CKOPOCTH U METO/INKA UX ydeTa.
Pacuer BO31ynIHOW CKOPOCTH MOJIETA.




Tema Ne 6. Biausinue BeTpa Ha MoJIeT caMoJieTa

Bomnpocsr:

HaBurannoHHbIH TPEYTOJIbHUK CKOPOCTEH U €r0 3JIEMEHTHI.

Pacuer 3/1eMEHTOB HABUTAIIMOHHOTO TPEYrOJbHUKA CKOPOCTEH ¢ OMOIIIBIO BETPOUETA, HABUTAIIMOHHOMN JTMHEHKH
HJI-10M u ipuOimkeHHO B yMe.

3aBUCHMOCTh HABUTAIIMOHHBIX 3JIEMEHTOB OT H3MEHECHHS BO3/YIIIHON CKOPOCTH, Kypca caMoIIeTa, HalpaBieHus U
CKOPOCTH BETpA.

Tema Ne 7. BuzyajibHasi OpHEHTHPOBKA

Bonpocsr:

OTnH4nTEILHBIE IMPU3HAKU OPUCHTUPOB.

[IpaBwiia BeeHUs BU3yaJIbHOW OPHEHTHPOBKH.

Crioco0bl onpe/iesieHNs] MeCTa CaMoJIeTa 110 3eMHBIM OPHEHTHPaM.

OpueHTUPOBaHUE MOJIETHON KapThl B IIOJIETE 10 KOMIACY U 36MHBIM OPHEHTHpaM.

[Mopsinox BeneHNs BU3yaIbHON OPHEHTHPOBKH.

UreHne KapThl U paciipeeeHie CBOETO BHUMAHHS TIPH BEACHUH BH3YaJIbHON OPHEHTHPOBKH.
CumncreHne 1 MpoKJIaKa My TH.

I'maszoMepHOe onpeneneHue HarpaBiIeHU U PACCTOSTHUIM.

Omnpenenenne ¢ caMoseTa JUCTaHIUH 10 OPUEHTHPA 10 BEPTUKAIBHOMY yTIIy BU3UPOBAHMUS.
[TpuGnmxeHHBI pacyeT UICTUHHON U MPUOOPHOIT BO3AYIITHOI CKOPOCTH.

OmnpeneneHue MyTeBOW CKOPOCTH, MPOIIEHHOTO PACCTOSHUS U BPEMEHH I0JIETa OJICUETOM B YME.
OnpepneneHne 00paTHOTrO Kypca Cle0BaHusl.

Tema Ne 8. [IpuMeHeHHE PATHOTEXHUUYECKHX CPEACTB CAMOJIETOBOKICHUS
Bomnpocsr:

YrioMepHbIe paTuOTEXHUICCKUE CHCTEMEI.

OCHOBHBIC paJFOHABUTAIIMOHHEIEC AJIEMEHTHI: KypcoBoit yron paauoctanimu (KYP), orcaer pagnoxommnaca (OPK),
pamunonesuanws (Dp), menenr paguoctannuu (I1P), memenr camonera (I1C) 1 3aBHCHMOCTS MEXKTy HUMH.
Aptomarudeckuii pagnoxommnac APK-15 u ero nannsre.

[Mopsimok BxroueHus u Hactporiku APK-15.

[ToneT Ha pagMOCTAHIINIO TACCHBHBIM, KYPCOBBIM M aKTUBHBIM CIIOCOOaMHU.

[ToneT Ha pagnoONETCHTaTOP KypCOBBIM CIIOCOOOM.

[Tonet ot paauocTaniuu ¢ ucnoiabzoBanuem APK-15.

BrIBOT caMosieTa Ha JTUHHIO MTPEIBBIYMCICHHOTO PaIHuOIICIICHTa.

OmnpeneneHre MecTa caMoJIeTa MEJICHTOBAaHUEM JBYX PaIUOCTAHIINH.

MeToauKa BBIIOJHEHHS PAIHO/ICBUAIIMOHHBIX pA0OT HA CAMOJIETE.

CnytaukoBsle cuctems! Hapuranuu GPS u I'JIOHACC.

Tema Ne 9. IlITypmMaHcKkasi HOATOTOBKA K M0JIETY

Bonpocer:

OO1mas1, mpeaBapuTENbHAs M MPEAIIONIETHAS INTYPMAaHCKas IIOATOTOBKA JIETHOTO COCTaBa U €€ COJIep KaHMe.
M3yuenue paiioHa M10JIETOB.

OO61as MOArOTOBKA MOJIETHOHN 1 OOPTOBOM KapTHI.

IIpoknanka MapiipyTa Ha TOJIETHON KapTe.

IIpenBapuTeNbHBIN U OKOHYATEIbHBIN PACYET MOJIETA.
WHXeHEpHO-IUITYPMaHCKUN PACYET MOJIETa.

W3zyuenne mapmpyta nozuera, cpeacts PTO u MeTeoposoruueckux ycIoBHi.
Pa3paboTka mTypMaHCKOTO IUIaHa TIOJIETa.

[TypmaHcKkas mpoBepKa TOTOBHOCTH JIETUHKA (IKHTIaXKa) K MOJIETY.

Tema Ne 10. LIITypMaHCKHe NPABWJIA BBINOJIHEHUS 110J1€TA 110 MAPWIPYTY

Bomnpocer:

OO6mme mpaBuiia ¥ OCHOBHOM MOPSIOK CAaMOJIETOBOXKICHUSI.

Crioco6bI BEIX0/1a Ha UCXOAHBIN MyHKT MapmpyTa (UIIM).

Crioco651 BeIxo/1a Ha uHMI0 3aganHoro myTH (JI3II): ¢ kypcoM, pacCUUTaHHBIM Hepe/ MOJIETOM 110 H3BECTHOMY
BeTpy; MoabopoM Kypca ciemoBanus (Kei) mo cTBOpy; OpHEHTHPOB; MOA00POM Kypca CIIeOBAHUS 110 THHCHHOMY
OpPHUEHTHPY; UCIPABIICHHE Kypca 10 OOKOBOMY YKJIOHEHHIO y IEPBOTO KOHTPOJILHOTO OPUEHTHPA.

KoHTposs myTH 1o HanpapieHUIO U AaTBHOCTH.

ITonHBIN KOHTPOJIB MY TH.

Ucnpasnenue myTH.

BeIxon Ha Lenb B 3aJaHHOE BpeMsl H3MEHEHUEM CKOPOCTH IOJIeTa.




[Noramienue n30bITKa BPEMEHU OTBOPOTOM OT MapuipyTa Ha 60°.
[Toramenne n305ITKAa BpeMEHH Ha 3aMKHYTOH TETIIE.

Tema Ne 11. be3onacHoCTh caMoJIeTOBOKICHUS

Bonpocher:

JelicTBus JleTurKa (3Knnaxka) py MoTepe OpHEHTHPOBKH.

BoccranoBneHne opueHTHPOBKH BBIXOJIOM Ha paanoHaBurannoHHyto Touky (PHT) u Ha nuneiHbIN niam
XapaKTEepHBIN KPYITHBII OPHEHTHD.

Bbe3omacHas BeIcOTa moneTa.

Mertonuka pacuera mpubOpHOIT 6e30macHOM BHICOTHI OJETA.

MeTtoamka pacdera mpuOOpHOH Oe30macHo BeICOTH ojieTa (Hip.0e3) mpu yctaHOBKE Ha 0apOMETpHIECKOM
BBICOTOMEPE JABICHUS a3pOJPOMa B3JIETA.

[IpenoTBpamienue cirydaes MoMaJaHU CaMOJIETOB B 30HBI OITACHBIX IS IIOJIETOB METCOSIBIICHHH.

BepTtukansHOe, MPOA0IBHOE U OOKOBOE AIICTOHUPOBAHKE JICTATEIBHBIX allllapaToOB B BO3AYIITHOM MPOCTPAHCTBE
CCCP.




CAMOJIETOBOXJIEHUE 1
KPATKHE CBEAEHMUS 110 KAPTOI'PA®UN
dopMa U pasMepsl 3eMJIH.

CucremMbl KOOPAMHAT HA 3¢MHOM IOBEPXHOCTH
Ou3nyuecKkas IOBEPXHOCTh 3EMITH, UMEIOIIAs CIOKHYIO T€OMETPHUIECKYIO (hopMy, OIHM3Ka K TCOUY.

T'eoudom HazpiBaeTcs GHUrypa, OrpaHHYCHHAS YPOBCHHOM MMOBEPXHOCTHIO, COBIAAIONICH C TIOBEPXHOCTHIO
MHPOBOMY OK€aHa B COCTOSIHMM paBHoBecus Boiabl (Puc. 1). YpoBeHHas NMOBEpXHOCTh B KaxJOW CBOEH TOUKE
HOpMaJIbHA K HAIPaBJICHUIO CUJIBI TSDKECTH.
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Puc. 1 Ilogepxnocmu 2eouda

HOBerHOCTb reonga HEC MOXECT OLITH BbIpaK€Ha MNPOCTBIM MATEMATUYCCKUM YPaBHCHUCM. HOBTOMy JIA
yYHOpoumeHus pas3indHbIX BI)Ipa)KCHI/Iﬁ reona 3aMCHICTCA JDJUIMIICOMIOM BpalllCHUS, KOTOpBIﬁ HUMCECT IMPaBUIbHYIO
TCOMETPHUUICCKYIO (I)OpMy W HC3HAYUTCIIBHO OTJIMYACTCA OT reouja.

3emnvim  dnauncoudom HaszpiBaetcs (GUrypa, MPEICTaBISIOMIAS COOOH CIUTIOCHYTBIH DJUIUIICOM]
BpamieHus. Ero pasmepbl momdoHMpaloT TakuM 00pa3oM, uYTOOBI OH B Ipenesax OINpEIelICHHOW TEepPUTOPHid
MaKCHMaJIbHO MOJXOJHMJ K IOBEPXHOCTH Teouja. TakoW JIUIMIICOM] Ha3bIBaeTCs pedepeHL-IILIMICOuIoM. B
CorerckoMm Coro3e B kauecTBe pedepeni-aumnconna npunaat sumncons ®. H. Kpacosckoro. OH monoxeH B
OCHOBY Bcex KapTorpagpudeckux padot Ha trepputopun CCCP u Apyrux cOnManucTu4ecKux

Puc. 2 Onnuncouo Kpacoeckoeo

ctpan EBpormer u Az (Puc. 2Puc. 2) n mMeeT cienyroniie XapaKTepUCTHKH:
GonpImiast moIyoch (pannyc SKBatopa) a = 6378245 m;
MaJasi IoIyoch (paccTOsIHHE OT TUIOCKOCTH AKBATOpa 10 Homroca) b ==6 356 863 m;
a—b 21382
cocamue c= a 6378245

=0,00335233.

A3poKiyd «AucT»



CAMOJIETOBOXJIEHUE 2

Tak kak cxaTHe HEBEJIUKO, TO Gpopma 3eMI Masio OTIN4YaeTcs oT mapa. [103ToMy nmpu pemeHnr MHOTHX
HaBUTAIIMOHHBIX 3a/1a4, HE TPeOYIOMUX BBICOKOI TOYHOCTH, 3eMJIsI IPUHUMAETCS 3a Imap ¢ paxuycoMm R = 6371 km.
[Tpu 3TOM JHOMycKE MaKkcUMallbHble OMIMOKHM B ONPEIENICHWH UIMH MOTYT cocTaBuTh 0,5% W B OIpeleicHun
HanpasieHus 12",

3Has paauyc 3eMId, MOXKHO PacCUUTaTh JUIMHY OOJIBIIOro Kpyra (MepUIraHa i SKBaTOpa);

L =2nR =2. 3,14 * 6371 40000 kM.

Omnpenenus JiMHY OOJIBIIOrO KPyra, MOKHO HAWTH JIMHY OyTW Mepuauana (3xBatopa) B I°mwmm B 1%
1° nyru mepuaunana (3xBatopa) = L/360°= 111 km,

1’ nyru mepuanana (3xBatopa) 111/607= 1,853 km.

I[J'II/IHa Ka)l(ﬂoﬁ napajjiciini MCHbIIC JJIMHBI 9KBATOPA U 3aBUCHUT OT HIMPOTHI MCCTA.

Ona pasna L nap= L 3xe cos(D nap.

ITonoxeHne TOYKM Ha TIOBEPXHOCTH 3EMHOTO DIIIUICOMIA MOXKET OBITh OINpPEAeNeHO TeO0Je3NIECKUMH
KOOpJAMHATAMM - I'€0JE3UYECKON IIMPOTON M IreoAe3UdecKOor NoJroroil. s ompeneneHus NOJOKEHUS TOYKU Ha
MOBEPXHOCTH T€OHJa HWCIHOJB3YIOTCS acCTPOHOMHYECKHE KOOPAMHATHI, IOJIy4aeMble IyTeM MaTeMaTH4eCKOu
00pabOTKK Pe3ybTATOB aCTPOHOMUYCCKHX H3MepeHuit. OMHAKo B psc ClydacB, KOTJa HE HYXHO YYHTHIBATH
Pa3HOCTH TE€OJIE3UYECKUX M aCTPOHOMHUYECKMX KOOpAWHAT, JJIs ONpEJCNICHUS TOJIOKEHUS TOYKH B
CaMOJICTOBOXICHHUH TOJB3YIOTCS OHATHEM Teorpadudeckne koopauHatel (Puc. 3,a)

I'eorpapuueckoli mMpoTOH (P HA3BIBAETCA YIOJN MEXKIYy IUIOCKOCTBIO DKBaTopa W HOPMAlblo K
TOBEPXHOCTH 3JUIMIICOMIA B 1aHHOM Touke. [IlupoTa nu3MepsieTcst oT MmiI0CKOCTH 3KBaTopa K nodrocam oT 0 10 90° k
ceBepy win tory. CeBepHas IIMPOTA CUUTACTCS TTOJIOKUATEIFHOMN, FOJKHAS - OTPHULIATEITHHOM.
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Koopounam

Puc. 3. Koopounamsi mouku Ha 3eMHOU NO8EPXHOCIU

T'eozpaghuueckoii 0onzomoit Ha3bIBACTCS IBYTPAHHBINA YIoJl MEXKIY MIIOCKOCThIO HAYAJILHOTO MEpHIMaHa
U IUIOCKOCTBIO MepuJuaHa JaHHOW Touku. Jlonrora maMmepsieTcss Ayrodl sKBaTopa OT HAYAIbHOIO MEpUJUaHa JI0
MepHUJMaHa JaHHOM TOYKM K BOCTOKY W 3amaay oT 0 mo 180°. Honrora, uamMepeHHass Ha BOCTOK OT HA4ajJbHOTO
MepHUMaHa, Ha3bIBA€TCSA BOCTOYHOM; JOJIrOTa, M3MEpPEHHAs Ha 3amaj, Ha3bIBaeTcs 3amajHoil. 3a HavaJbHBIHA
MepHUINaH IpHUHAT Mepuaual [ puHBmUa, mpoxoasmmii yepe3 I puaBrUcKkyto O6cepBaTopHio, HAXOISITYIOCS BOIN3H
JlonpgoHa.

Ha moBepXHOCTH 3eMHOTO IHapa IOJ0KEHHE TOYKH OMNpeieaserTcss CHEpUUYECKUMU KOOPAMHATAMM
(cm. Puc. 3,0).

Copepuueckoii wupomoii (Qc Ha3bIBaeTCA Yroj, 3aKIIOYEHHBIH MEXIYy IUIOCKOCTBIO JKBaTopa M
HallpaBJIeHUEM Ha [JaHHYIO TOYKY W3 IIeHTpa 3eMHOil cdepbl. Cdepuueckas mmpora H3MepsieTcs LEHTPAIbHBIM
YIJIOM WM JyTOH MepHUIaHa B TeX Xe Mpelenax, 4YTo ¥ MUpOoTa reorpaduyeckast.

Copepuueckas oOonzoma ke ONPENENsieTCS ABYTPAHHBIM YIJIOM, 3aKIIOUYEHHBIM MEXIY IUIOCKOCTBIO
HavaJIbHOTO MEpHIMaHa W IUIOCKOCTBIO MepuanaHa JaHHOW Touku. OHa HM3MepseTcs B TEX K€ INpefeax, 4To H
reorpaudeckast JoJITroTa.

Ha MOBEPXHOCTU 3CMHOI0 Miapa AJid ONPCACICHUSA IIOJOKCHUSA TOYCK W PCHICHUA ApYTrux 3ajad
CaMOJICTOBOXKJACHHUS HCIIOJB3YCTCA TAKKE OPTOAPOMHYCCKAAd CUCTEMA KOOPJAWHAT (CM. Puc. 3,B) - c@epnqecxaﬂ
CHUCTEMa KOOpPAWHAT C IMPONU3BOJIbHBIM PACHOJIOKCHUCM II0JIIOCA. KOOpﬂI/IHaTaMI/I TOYKHU B 3TOM CHUCTEME SIBIISIIOTCS
OopTOAPOMHUYCCKAs IHUPOTA U OPTOAPOMUYICCKAA Z[OJ'IFOT&.*

A3poKiyd «AucT»



CAMOJIETOBOKAEHUE 3

OpmodpomuuecKkas wiupoma x - yroil MeXAY INIOCKOCTBIO YCIOBHOTO 3KBaTOpa (TIABHOM OPTOIPOMUN) U
HaNpaBJIeHUEM M3 LIEHTPa 3eMHOIO Iapa B JAHHYIO TOYKY Ha €ro MOBEPXHOCTH; OTCUUTHIBACTCS OT ILIOCKOCTH
YCJIOBHOTO 3KBaTOpa K MOJIF0caM CUCTeMbl koopAuHat ot 0° 10 £90°.

Opmoodpomuueckan 0onzoma y - IByrpaHHbBIA YTroJ MEXIY IUIOCKOCTBIO HAYaJbHOTO OPTOJAPOMHYECKOTO
MEpHAMaHa U IUIOCKOCTHIO OPTOAPOMHYECKOr0 MEpHAMaHa JAHHOW Toukd. Hawano orcyera opToApOMHYECKON
JONTOTHI MOKET OBITh BBIOPAaHO TIPOM3BOJIEHO, B psAIE CIIydaeB €ro BBIOOP IHUKTYeTCI OCOOEHHOCTSIMH
HAaBUTaMOHHOTO BEIYHMCIIUTEIILHOTO YCTPONUCTBA.

OcHOBHbIE JIMHHH HA MOBECPXHOCTH 3€MHOI'0 I1apa

B memsix camosieToBOXIEHHUS Ha TMOBEPXHOCTH 3€MHOI'0 IIapa pacCMaTpUBAIOTCS JIMHUW IIYTU W JIMHUA
ITOJIOKCHMUS.

Junueii nymu camoyieTa Ha3bIBaeTCs NMPOEKIUS Ha 3€MHYIO HOBEPXHOCTb TPACKTOPHH €r0 JBIKCHUS B
MpOCTpaHCTBe. B HacTosimiee BpeMs NPUMEHSIOTCA TIJIAaBHBIM 00pa3oM [BE JIMHUHM IIyTH: OPTOIPOMHUS U
JIOKCOJPOMUSI.

Junueit nonodicenus Ha3BIBACTCI TCOMETPUYECKOE MECTO TOYCK BEPOSATHOTO MECTOHAXOXKIACHUS
caMoJieTa, COOTBETCTBYIOIIEE IOCTOSHHOMY 3HAYCHHIO H3MEPEHHOr0 HABHUTAIMOHHOTO mapamerpa. B
CaMOJICTOBOX/ICHUH UCTIOJIB3YIOTCS CIEAYIOIINUE OCHOBHBIC IMHUH MOJOKEHHUS: JINHHUSL OPTOIPOMUUECKOTO TIEJICHTa,
JIMHUSI PABHBIX a3MMYTOB (PaJMOIEIICHIOB), TMHUS PABHBIX PACCTOSHHUM M JIMHUS PAaBHBIX PA3HOCTEH PACCTOSHUIN
(runepboma).

Opmoopomusn - nyra OOJNBLIOTO KPYTa, SBISIOMIASNCS KpaT4alIlluM pacCTOSHUEM MEXIY ABYMs TOUKaMU
Ha TOBEPXHOCTU 3eMHOro mapa. Oproapomus nepecekaeT MEpUAMAHbl MOJA Pa3IUYHBIMU yriamMu. B uacTHOM
Cllyyae OHA MOJKET COBIIaJaTh C MEPHINAHOM | dKkBaTopoM (Puc. 4).

Ha moneTHpIX KapTax, COCTAaBJICHHBIX B BHJOW3MEHEHHOH ITOMUKOHWYECKON IPOEKIUH, OPTOAPOMUS
MeXy IByMsI IIyHKTaMH, PacIioIoKeHHBIMH Ha paccTosHuu 10 1000 - 1200 kM, mpokiaapIBaeTCs IpAMON JTHHUEH.
[TyTeBoit yrom u JuiMHa IyTH 11O OPTOJAPOMHH H3MeEpsIOTCs Mo Kapre. Ha OoJbLIIMX pacCTOSHHUSAX OPTOAPOMHUS
MIPOKJIA/IBIBAETCSl KPUBOW JIMHKEH, 00paIieHHOH BBITYKJIOCTBIO K MONIOCY. B 3TOM ciiydae myTeBoid yron m JuiMHa
IYTH PaCCUUTHIBAIOTCS MO CIIELHAIbHBIM (hopMyItam.

Pacuer HarpaBiieHust OPTOAPOMHUH (T. €. MYTEBOTO yIJia) B HAYaJIbHOW TOUKE MPOU3BOAMUTCS MO hopMyJie:
ctgff = cos g, cosec(4, = 4) —sing ctg(4, — 4)
b
F}qu)lﬂ’l-KOO 7 i . @ A
PAUHATBI TOYKH, B KOTOPOM PACCUMTBHIBACTCS IIyTCBOU YIOJI;, 72 2
BTOPOI TOYKH OPTOJIPOMUM.

- KOOpJUHATHI

Pacuer JUTMHBI OPTOAPOMHUH Sopmt NPH HAMICHHOM 3HAYEHHH HANPABJIeHHs [3 BBITONHSETCS 10 GOpMyJIe:

sin S, = sin(4, S—l jﬁ Cos @,

Pacyer mimHBI OPTOAPOMHHM MO KOOPIMHATAM HAYAIBHOTO M KOHEYHOTO, IyHKTOB OPTOIPOMHYECKOTO
JTara MpoM3BOANUTCS MO PopMyJIe:

cos S, =sing, sing, + cos @, cos @, cos(4, — 4;)

A3poKiayd «AuCT»



CAMOJIETOBOXJIEHUE 4

Puc. 4. Opmoopomus u n1oxcoopomus

YroObI MOTYYUTh JJUHY B KHIIOMETPAX, HECOOXOAUMO PE3YJIbTaT BBHIPA3UTh B MUHYTaX IYTH U YMHOXHTh
Ha 1,853. C pocrarouHod [uisi NPAaKTUUECKOTO TMPUMEHEHHUs] TOYHOCTBIO pacueT »3JIEMEHTOB OPTOAPOMHUH
MIPOU3BOIUTCS Ha CIICIIAIFHOM HABHTAIIMOHHOM TII00yce.

Jokcoopomusa-nuHNs Ha MOBEPXHOCTH 3E€MHOTO IIapa, MepeceKarolias MEepUAHaHBl MOJ MOCTOSHHBIM
yriaoMm (cMm. Puc. 4). Jlokcogpomusi MeeT BHJ MPOCTPAHCTBEHHOH JIorapu(MUUECKO# CriMpaiiy, KoTopas orubaet
3eMHOH Iap OECKOHEYHOE YHCIIO pa3 M € KaXJIbIM 00OpPOTOM MOCTENEHHO NpHONMKaeTcs K moirocy. B obmem
Cllydae JIOKCOAPOMHUS JUIMHHEE OPTOAPOMHUH. TOIBKO B UACTHBIX CIIydasiX, KOTJa MOJIeT NPOUCXOIUT [0 MEPUIUAHY
WIN TI0 9KBATOPY, JJIHMHA. MYTH IO JIOKCOAPOMHU M OPTOIPOMHHU OyJeT oauHaKoBOW. [Ipu GONBIINX paccTOSHUAX
MEXIy ITyHKTaMU TiepelieTa i, 0cOOSHHO MpHU HalpaBIIeHHH Mapil' pyTa, 6mu3koM K 90° wmu 270°, pasHOCTE MEXITY
PacCTOSHUAMH 110 OPTOIPOMHUH U JIOKCOIPOMHUH TOCTHTAET OONBIINX 3HAUCHUH.

IlyTeBoi yrois JIOKCOAPOMHMHU IIO KOOPAMHATAM IBYX €€ TOYEK (¢1,/11u¢72,/12) PacCUUTBIBACTCS 110
hopmyme:
A —
1ga = 2—/Ilcos ?.,
Dy — Py
roe ¢cp = 0’5(€02 + (01) .

JiHa jlokconpoMuu (B KM.) IIPpY IyTEBBIX yriax, onuskux k 0° wim 180°, paccunteiBaercs 1o Gopmyoie:

S — 1 853 (¢2 _¢l)'
cosa a IpH TyTeBHIX yriax, Omm3kux K 90° wim 270°, pacuer NPOU3BOIAMTCS II0
hopmyme:

A, —A) cos
S=1,853( 2 1) gpcp

sin o

Puc. 5. Jlunus pasuvix azumymos (paouoneien2os)

Junusa paeuvlx azumymoe (MUHUA PAGHBLIX pPAOUONENIeH208) -TVHHS, B KaXJOH TOUYKE KOTOPOM
pannonaBurannonHas Touka (PHT) menenryercs mox ogHAM U TeM K€ UCTUHHBIM neneHroM paanoctanmuu (HUI1P)
(puc. 5). Jluams paBHBIX a3UMYTOB B KAa4deCTBE JIMHUHU TIOJIOKEHHS IPUMEHSETCI NpPHU H3MEPEHHH IIeJIeHTa
PaZMOCTaHIIMHU C MIOMOIIBIO PATHOKOMIIaca. Y paBHEHUE JIMHUN PABHBIX a3UMYTOB 110 chepe UMEeT BUJI:

A3poKiyd «AucT»
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cigll = cos pigp , cosec(A, — A) —sin gpcig(A, — 4),

o,
rae 7 P-° P - KOOpAUHATHI paguOCTaHUUY, /] - TIEIEHT paAuOCTaHIMH.

Junua paguvix paccmoaunuil - IUHWS, BCE TOYKH KOTOPOH HAXOAATCS HA OAWHAKOBOM YIAJIICHHH OT
HEKOTOPOH (PMKCHPOBAaHHOW TOYKHM. Ha MOBEPXHOCTH 3€MHOTO Iapa JIMHHUSA PAaBHBIX PACCTOSHUN INPEICTABISCT
OKPYXHOCTh MAJIOTO Kpyra. B xauecTBe JIMHHMHU MTOJI0KEHHS JIMHNS PABHBIX PACCTOSHUH HAXOAUT MPUMEHEHHUE MPH
WU3MEPEHUH PACCTOSIHUS C TIOMOIIBIO TAIbBHOMEPHOH U yTIIOMEPHO-AaTbHOMEPHOMN CHUCTEM.

JIuHYS paBHBIX pa3HOCTEH pPAaCCTOSHUM - TMHUSA, B KAKA0H TOUKE KOTOPOH .pa3HOCTh PACCTOSHUM 10 ABYX
(PMKCHPOBaHHBIX TOYEK Ha 36MHOM MOBEPXHOCTH (PaANOCTAHINN) SBISETCS MOCTOSHHON BEIIMYMHOM.

KapTtbl u kapTorpadpuueckue npoexkuu

Kapmoii naszpiBaetcs Tpaduueckoe H300paKEHHE 3EMHOM MOBEPXHOCTH WJIM OTICIBHBIX €€ YacTeH,
BBITIOJTHEHHOE HAa TUIOCKOCTH IO OINpEAeIeHHOMY MaTeMaTHUYeCKOMY 3aKOHY. OTO H300pa)K€HHE IOIydaeTcs
HCKa)KCHHBIM, TaK KaK B MPHUHIIUIIE HEBO3MOXHO Pa3BEPHYTh 3€MHYIO MOBEPXHOCTh HA IJIOCKOCTh 0€3 pa3phiBOB U
CKJIaJIOK B OTICIBHBIX €€ MecTax. VICkakeHUs W300pakeHUsI MPOSBISIOTCS B HECOOTBETCTBHH JJIUH, YIJIOB U
IUIOMIAJCH MX JCHCTBUTEIHLHBIM BEIHYUHAM, OHHM HPUBOIAT K TOMY, YTO MAcCIITad KapThl SIBIIACTCS MEPEMCHHOM
BeIMYMHON. Pa3nyaror riaBHBIA M 4YaCTHBINA MaclITa0bl.

I'nasnvim macuimadom Ha3bIBACTCS CTEIIEHb OOIIEro YMEHBILIEHHUS 3eMJIH 10 pa3MepoB riioldyca, KOTOpPBIi
3aTeM NPOEKTHPYETCs Ha IUIOCKOCTh. DTOT MaciiTald yKa3bIBaeTCsl MO/ FOKHON paMKOW KapThl U B HEM OOBIYHO
BBITIOJIHSAIOTCSL BCE M3MepeHMs. [JlaBHBIA MacumTad YHCIEHHO paBeH OTHOLICHWIO JUIMHBI JIIOOOTO OTpe3Kka Ha
TIOBEPXHOCTH IJI00yca K COOTBETCTBYIOIIEH €l [UIMHE Ha IOBEPXHOCTH 3eMIIH.

Yacmuvim macuimadom HA3BIBACTCS OTHOIICHHE OECKOHEYHO Majoro OTpe3Ka Ha KapTe B JaHHOH ee
TOYKE IO JaHHOMY HANpaBJIECHUIO K COOTBETCTBYIOIIEMY OECKOHEYHO MaJIOMy OTPE3Ky Ha IOBEPXHOCTH 3emin. B
o011eM citydyae YacTHBIH MaciuTad SBISETCS IEPEMEHHOM BETMYMHON HE TOJBKO B Pa3IMUHBIX TOUKAX KapThl, HO
MO PA3TUYHBIM HANPaBJICHUSIM B JAHHOM TOYKE.

K.]IaCCI/I(l)I/IKaIII/Iﬂ H HASHAYCHUEC aBUALIMOHHBIX KapT

Hasurannonssle (a3poHaBUTallMOHHBIE) KApThI, IPUMEHsIEMbIE B aBUalMOHHBIX opranu3anusix POCTO, mo
CBOEMY Ha3HAUCHHUIO JIEJIATCS Ha MOJIETHBIE (MapLIPYTHO-IIOJIETHBIE), 0OPTOBBIE, KapThl LIENICH, CIIeIHabHbIC.

IIpu BeIMONHEHUY 3a[1a4 JIETHOM IOATOTOBKY HA PA3JIMYHBIX THIIAX JIETATENIbHBIX allllapaTOB MPUMEHSIOTCA
KapThl CIIEIYIOIINX OCHOBHBIX MacIITabOB:

IMoneTHbIe U
MapIIPYTHO-NOJIETHbIE BoproBblie kKapThI Kaprs! neneit CneumnainbHble KapThl
KapThI
1:200000 1:1000000 1:50000 1:2000000
1:500000 1:2000000 1:100000 1:3000000
1:1000000 1:200000 1:4000000
1:2000000

Ionemuvle u mapwipymuo-nonemusle Kapmepl CIyKat Ui BHIOOpa M MPOKJIAJKHA MapIupyTa, pacuyera
1oJIeTa, BU3yaIbHOU U PAJIMOIOKAIIMOHHON OPUEHTUPOBKH, KOHTPOJIS ITyTH, BBHITIOJIHEHUS PACUETOB U rpapruecKux
MMOCTPOCHHUIA B MOJIETE.

bopmoevie kapmul ipeiHa3HAYEHBI U1 pELIEHMS 3aa4 CaMOJIETOBOXK/ICHUS B CIIy4ae BbIXOJA 33 IPEIENb
MOJIETHOM KapThl, @ TAK¥Ke IS POKJIAJIKK JIMHUN MTOJI0KEHHUS.

Kapmut yeneii cimyxar anst pacdyeTa M OINpPENCICHUS KOOPAMHAT 33JaHHBIX OOBEKTOB, NPHUBS3KH M
nemdpoBaHus a3poPOTOCHUMKOB, BH3yadbHOW OPHEHTHPOBKHM NPH MOJETax Ha MalblX BBICOTAX, BBIXOJAa Ha
MaJlopa3MepHbIe OOBEKTHI, TIPH BBICA/IKE MIIM BEIOPOCKE BO3AYIIHBIX JIECAHTOB (ITONCKOBO-CIACATENbHBIX KOMAHN).

Cneyuanvuple Kapmpl PEIHAZHAYAIOTCS B OCHOBHOM JUIsl PELICHUS] HABUTAIIMOHHBIX 3aJad C MOMOULIbIO
paIroTEeXHNYECKUX cucTeM. Ha HUX Bpy4YHYI0 nin THHOTpadCKUM ITyTeM HAHOCAT CETKH JIMHUH TIOJIOKEHHUS: IMHUT
MIEJICHTOB OT HAa3eMHBIX PaJHMOHABUTAIIOHHBIX TOUYEK, a3MMYTaJbHO-TabHOMEpHBIE ceTKHn M nap. CrennanbHble
KapThl MOTYT OBITH OTHOBPEMEHHO U OOPTOBBIMH.

Z[J'IH PAa3JINMYHLBIX CIIPABOK, H€O6XOI[I/IMI)IX IIpyu JIAHUPOBAHUM TIOJICTOB U MEPEJICTOB U MMOATOTOBKE K HUM,
MPUMCHAOTCA CIPAaBOYHBIC KapThI. K HuM otTHOCcsTCA KapTbl KPYIHBIX a3pOAPOMHBIX Y3JIOB, O630pHLIe
HaBUT'allTUOHHBIC KapThl, KAPTbl MArHUTHBIX CKHOHeHHﬁ, YaCOBLIX MOSICOB, KIIMMATHYCCKUEC U [IP.

CymHocTh KapTOrpauyecKux NpoeKui 1 NX Kiaccupuxkanus

Crioco6 n300pakeHHst 36MHOM OBEPXHOCTH Ha IUNIOCKOCTH HA3bIBACTCS KAPMOZPAPuuecKkoii npoekyueil.

A3poKiyd «AucT»
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CymHocTs 11000 KapTorpau4eckoil IPOEKIUH COCTOMT B TOM, YTO IOBEPXHOCTH 3€MHOIO Iapa
HEPEeHOCAT CHayasa Ha I7100yc ONpeelIeHHOro pa3Mepa, a 3aTeM ¢ I11o0yca HaMEUeHHBIM CII0COO0M Ha IIJIOCKOCTb.

I[lo xapakrepy  WCKaXeHMH  KapTorpaduyeckue  IMPOEKIMH  JENAT HA  PAaBHOYTOJIBHBIC,
PaBHONIIPOMEKYTOYHBIE, PABHOBEIMKHE W IIPON3BOJIbHBIE.

Pagnoyzonbnbimu Ha3bIBAIOT TaKMe IMPOCKIMH, B KOTOPBIX HANpPAaBICHUs W YIJIbl M300paxaiorcst 0e3
UCKa)XCHUH, B pe3yJbTaTe 4ero COXPAHSACTCS PAaBEHCTBO YACTHBIX MAcCIITa0OB IO MEpWAMAHy W IO mapamuiend. B
TaKO¥ MPOESKITUH AIEMEHTAPHBIN KPYKOK TII00yca H300pakaeTcs TakXKe KPYKKOM, OTIIMYHBIM OT OPUTHHAIA TOJIBKO
IO TUTOILAIH.

KapTbl B paBHOYTOJIBHBIX IPOEKIHUSAX IIUPOKO HCIOJIB3YIOTCS B aBHALMM, TaK KaK OHM IIO3BOJIIOT
Hauboyee MPOCTO W3MeEpsATh HampasieHWss W yribl. Kpome Toro, mpakTuyeckn Oe3 HMCKaXeHHH Nepenaercs
KOH(UTypanusi HeOOJIBIINX IUIOMIAAHBIX OPHEHTHPOB, YTO Ba)XKHO NPH BEACHHM BH3YaJIbHOH OPHEHTHPOBKU B
TOJIETE.

Pasnonpomesricymounpimu HA3BIBAIOT TaKHE MPOEKIUH, B KOTOPHIX JMIUHBI II0 OIpPEAeTICHHBIM
HATPABJICHUSAM H300paKaroTcs 0e3 HCKaKeHH. DJIEMCHTapHBIH KPY)KOK B TaKOW MPOEKIUH H300pakaeTcs
3JUTATICOM, OJIHA M3 MOJYyOCeH KOTOPOTro paBHA paiuycCy KpyKKa.

PaBHONIPOME)XyTOUHBIE TPOEKIMH NPHUMEHSIOTCS TJIaBHBIM 00pa3oM Ml CO3IAHUS MEIKOMacUITaOHBIX
CIPaBOYHBIX KapT.

Pagnogenuxumu Ha3bIBAIOT TaKWEe TPOEKIMH, B KOTOPHIX IUIOMIaAb H300pakaemMoil Qurypsl paBHa
omam 3Tod ke ¢GUrypbl Ha TioOyce. DJeMEHTapHBIH KpyKOK Ha rio0yce H300pakaeTcsi Ha IUIOCKOCTH
PaBHOBEIIMKHM BIUTHIICOM.

K nmpon3BOonbHBIM OTHOCSTCS NMPOEKLNH, HE COXPAHSAIONIINE HU OJHO M3 yKa3aHHBIX BbIIEe cBOMCTB. Ilpu
pELICHUH HABUTALMOHHBIX 3a7a4 IPUXOJUTCS U3MEPATh HE TOJNBKO YIUNIbI, HO U paccrosHusa. IloaToMy mHOrma
Jyd4llle UMETh NPOU3BOJIEHYIO MPOEKLHUIO, KOTOpas, HE SBIAACh HU PABHOYTOJNBHOM, HU PABHONPOMEXKYTOUHOI,
JlaBajia Obl BECbMa HE3HAUUTENIbHBIC HCKKEHHS YTJIOB M JUTHH.

ITo crmocoby mocTpoeHus (10 BHIy MEPUIUAHOB U Iapajuieiell) Bce KapTorpaduaecKre MPOSKIUN ACTATCS
Ha KOHUYECKUEC, MTOJIMKOHNYECCKUEC, a3UMYTAJIbHBIC, TUIMHAPUYCCKUEC U CIICTIUAIBHBIC.

B ocHOBy »3TOro peneHuss NOIOXKEHO MCIOJIB30BAaHME IIPH MPOEKTUPOBAHMM BCIOMOIaTENbHON
FEOMETPUUECKON MOBEPXHOCTU. {1 MONydeHHs] KOHMYECKOH NMPOEKLIUU HCIONB3YEeTCS KOHYC, MOMMKOHHUYECKOU
HECKOJIBKO KOHYCOB, IMJIMHAPHYECKOW - IWIAMHAP. A3HWMYyTalbHbIE MPOCKLIUH IOMYJaIOTCS TEPEHECCHHEM
MIOBEPXHOCTH TI0OyCa HEMOCPEICTBEHHO Ha IUIOCKOCTh. CrHenmanbHbIE MPOEKIUH CTPOATCS 0€3 HCIIONIb30BAHUS
BCIIOMOTATENIbHOW IMOBEPXHOCTH. BcromorarenpHas TeOMETpHYECKas IOBEPXHOCTh MOXKET —I10-pasHOMY
OPHEHTHPOBATHCSI OTHOCUTEBHO OCH INI00yca. B CBs3M € 3TUM pa3InyaloT ClIeAYIONe ITPOSKIHH:

HOpMAbHble, KOTAA OCh KOHYCa, IWIMHApPA WIM TEPHeHIUKYJSP K IUIOCKOCTH COBIANAeT C OCHIO
rio0yca;

nonepeunble, KOT/ia yrojl MeX1y ocsiMu paseH 90°;
Kocble, KOTIa yTOJ MEXAY OCSIMH OOJbIe HYIIS M MeHbIIe 90°.

Kaxczxaﬁ BCIIOMOraTrejibHasi MOBEPXHOCTb MOKET OBITh KacaTEIbHON K rJI06ycy nim CCKyHIeﬁ €ro, 4To
BJIMACT HA pacpeACJICHUC YaCTHBIX MaciTaboB Ha KapTe.

KapTsl B BH10U3MEeHEHHOH NOJIMKOHMYECKOM NMPOeKIIUH

B Bumon3sMeHeHHOW MONWKOHMYECKOW MPOEKINH COCTaBIEHBI KapThl MacmTaboB 1:1 000000 m 1:2000000.
[IpuHIMO TOCTPOEHHS KapT B BUAOM3MEHEHHOW MOJMKOHMYECKOW mpoekmuu macmTaba 1:1000000 coctouT B
cienyromeM. Bes 3eMHas MOBEPXHOCTh JIENUTCS HA MOsica MIMPHHON 4° M MEPEHOCUTCS Ha OOKOBBIE TIOBEPXHOCTH
KOHYCOB, CEKYIIHNX 36MHOM IIap MO 3a/laHHBIM MMapajIeIsiM.

[lepeHoc MeCTHOCTH MPOM3BOAUTCS HE CPaszy BCETO IMOsICA, a OTACIBHBIMH C(HEPUUECKUMH TPAICIHIMH,
pasMep KOTOphIX paBeH 4° mo mmpoTe u 6° mo ponrore. Ha kaxmoM mmcTe KapThl MEpHAMAHBI M300paxaroTcs
mpAMBIME  JIMHUSAME, CXOIMIIMMHUCS K TOJNIOCY, a MapajuleNii- AyraMH KOHIICHTPUYECKHX OKpykHocTed. Ha
KpaifHUX Mapajureisix DJINCTa UCKaKEHU HeT.

B nensix paBHOMEpPHOTO paclpeeeH s HCKaKeHNH Ha JINCTE KapThl MEPUANAHBI, OTCTOSIIUE OT CPEIHETO
MepunaHa B 00e CTOPOHBI Ha 2°, pacTSATHBAIOT HACTOJIBKO, YTO OHM M300paxaroTcs 0e3 ncKkakeHui. BHyTpeHHue
MEpHIHAHbl W HapajlIeld OCTABIIIOT HECKOJBKO CXKATBHIMH, a Hapy)KHbIE MEPHAMAHBI HECKOJBKO PACTSIHBAIOT
(Puc. 6).

OcoOeHHOCTH IMOCTPOCHHUA CCTKU MEPUJUAHOB U r[apanneneﬁ B ITOJUKOHUYECKOM IMMPOCKIUN MPUBOIAT K
TOMY, 4YTO CKJICUBATDH 0e3 Pa3pbIBOB MOXKHO TOJIBKO JIMCTBI OI[HOI7I KOJIOHKH ' WIJIH O,HHOﬁ IIOJIOCHI. ,HOHYCKaeTCSI

ckieiika B 0ok neBsith JinctoB (3X3) kapt macmraba 1:1000000. B 3ToM ciyuae BO3ZHMKAIOIIME pa3pbIBBI HE
BBI3BIBAIOT CYIIECTBEHHBIX UCKA)KEHUH JUTUH U YTJIOB.

A3poKiyd «AucT»
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IJIE: aa’ u bb - napannenu cevenus nepsozo xonyca;, bb'u cc'- napannenu ceuenus mopozo xonyca

Puc. 6. Ilonuxonuuecxasn npoexyus.
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Asponasuzayuonnasa kapma macmraba 1:2000000 n3maercs B mpsAMOYTOIBHBIX pamkax. Kaxapri muct
BKJIFOYAE€T OCHOBHYIO ILIOLIAJb pa3mepoM 12° mo mmpore u 18° mo Jonrore, a TakKe MOJIOCH MEPEKPHITUS CO
CMEXHBIMU JIMUCTaMHU. B amamazone mmpotr ot 64 1o 76° c. 1. (mosic A) pasMep OCHOBHOW IUIOIIATH Ha OJHOM
aucTe cocraBisier 12° mo mupote u 36° 1o noirore (CABOCHHBIE JIMCTHI). be3 MckaxeHuid Ha KapTe H300pa)aroTcst

KpaleI/IC napajjicin OCHOBHOI Iiomaan u Mepruuanbl, OTCTOAINUC OT CPEAHCTO HA 6° K BOCTOKY U 3alangy (B TOM
YHUCJIC U Ha CABOCHHBIX J'II/ICTaX).

Honumapwpymnaa nonemnas xapma macmraba 1:2000000 ciayxur s obecredeHHs ITOJNETOB II0
Tpaccam Haj Tepputopueit CCCP. OHa oTnnyaeTcs 0T a9pOHABUTALIMOHHOM KapThl OTCYTCTBUEM T'OPU30HTAIBHOM U
THIICOMETPHYECKOH PACKPaCKH pelibeda U HaIMYHEM JIJAaHHBIX O BO3IYIIHBIX Tpaccax. Ha nmucrax monmmapipyTHOR
KapThl IPEyCMOTPEHBI 00JIee NIMPOKUE MOIOCHI EPEKPHITHSI CO CMEKHBIMH JIUCTAMHU.
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KapTbl B HWIMHAPHYECKHUX MPOEKIUAX

Hununopuueckue npoekyuu TOIYyJArOTCSl ITyTEM NPOCKTHPOBAHUS IOBEPXHOCTH II00yca Ha OGOKOBYIO
MOBEPXHOCTh LUINHApPA. B 3aBHCMMOCTH OT MONOXEHHS OCH IMIMHAPA OTHOCHTEIBHO OCH BpAILCHUS 3eMIH
WJIMHAPUUECKHE TIPOSKIMK ObIBalOT HOpMaJibHbIE, mornepednsie 1 kocbie. B POCTO ncnonb3yloTcsi B OCHOBHOM
KapThl, COCTABJICHHBIC B PABHOYTOJILHOM MONEPEUHO-LUIMHAPUIECKON U KOCOM PaBHOYTOJIBHOM MPOCKIUIX.

B paBHOYronpHOI mNoONepeYHO-IMIMHAPHYECKON Npoekuuu [aycca cOCTaBIEHBI KapThl MacIiTaboB
1:500000 u xpymHee.

Ilpoexyua I'aycca ctpoutcs cienyromuMm ob6pa3oM. Bces moBepxHocTh 3emiu pa3szielieHa Ha 30HBI
MepHUIMaHaMH, JONIOTHl KOTOPBIX KpaTHel 6°. Kaxmas 30Ha wn3o0pakaeTcs Ha IUIMHIPE, KacarolieMcs
MOBEPXHOCTH III00yca MO CpenHeMy MepuanaHy daHHOHW 30HBI (Puc. 7). MckakeHUs JUTMH MPONOPLUHOHAIBHEL
PacCTOSHHIO OT CPEAHEr0 MepUAnaHa Kax 10l 30Hbl. HanbonpIne nckakeHns JUTMH - Ha KParo 30HBI (Ha 9KBATOpe)
n pasuel 0,14%, 1. e. 140 M Ha 100 kM m3Mepsemoll anuHBL. Takoe M300pa’keHHME C MaJIbIMH HCKaKEHHSIMHU
JOCTUTHYTO 3a CYET MPOSKTHPOBAHHS MAJIBIX yYaCTKOB 36MHOI ITOBEPXHOCTH. OCOOCHHOCTH MPOEKIHHU MTOPOIKAAIOT
Pa3pbIBBI MEXIY 30HAMH, KOTOPBIE 3aTPYIHHU FOT CKIEHKY JIUCTOB KapT COCEIHUX 30H.

Ha xaprax xpymHoro macmraba (1:200000 n xpymHee) HaHeCeHBl U OIM(POBAHBI BIOIh PAMOK JIMHHH
HPSIMOYTOJNBHBIX KOOpPAMHAT X M V, COCTaBIIONINE KWIOMETPOBYIO CETKY IPSMOYTOJIBHBIX KoopawHat I'aycca.
BeprukanpHble KHIOMETPOBBIE JIMHUN NTapajlIeNbHbl CPEAHEMY MEPUANAHY TaHHOW 30HBI, IPUHIMAEMOMY 3a 0Ch X,
a TOPHM3OHTANIFHBIE - SKBATOPY, MPUHUMAaeMOMYy 3a och Y. OmmdpoBKa TOpPH30HTAIBHBIX JUHUNA (KOOopAWHATA X)
0003HayaeT paccTosHUE (B KM.) OT 3KBaTopa A0 AaHHOU JrHUHN. OmudpoBKa BEPTHKAIBHBIX JTHHUNA (KoopauHaTta Y)
JTacT HOMEP 30HBI M PACCTOSTHHUE OT CPEAHETO MEPHUIMAaHA 30HbBI 10 JAHHOH IMHIUH, yBenudeHHoe Ha 500 kM.

Ha kapte1 1:500000 kunomeTpoBasi ceTKa HE HAHOCHUTCS, HO, HaUlHast ¢ 1962 r. BBIHOCHL, JIMHUN Aat0TCs Ha
paMKax JIUCTOB KapT.

IIpsiMmoyronpHble KOOpAMHATHI ['aycca NPUMEHSAIOTCS [UIsl ONPENEICHHS IOJIOKEHHS IEe0Je3UYECKUX
MIyHKTOB W XapaKTepHBIX OPHEHTHUPOB, HCIIOJIL3YEMBIX Ul NPUBSI3KM Ha MECTHOCTH OOBEKTOB W Pa3IMYHBIX
PaAMOTEXHUYECKUX YCTPOUCTB.

VYrom Y, 3aKIIOYEHHBIA MEXIY MEPHIMAHOM TOYKH M BEPTHKAIBHONM KOOPAWHATHOM JMHUEH, HA3BIBAETCS
yenom conuxcenus mepuouanog (Puc. 8). BemuanHa 3TOTO0 yriva maeTcs MOJ F0KHOH PaMKOW KPYITHOMACIITa0HOM
KapThl AJIs CPEAHEH TOUKH JINCTA WIIH OINIPEAEIIeTCS o popMmyIae:

y=(A=2,)sing,
rjie (0 U A-KOOPIMHATHI TOUKH, B KOTOPOH OMpEeNseTcs yro;
ACDp. - I0/ITOTa CPE/IHETO MEPU/IMAHA TAHHOI 30HbL.
Hanpasnenne 0L Ha opuentup C (cM. Puc. §), u3smepeHHOE OTHOCHTEIBHO BEPTUKAILHON KOOPIMHATHOM

JIMHUHW, Ha3bIBaCTCs 0up8Kl{ll0HHblM yeaom.

Jns  ompeneneHUss WCTHHHOTO a3uMyTa A HEOOXOOMMO K HM3MEPEHHOMY IMPEKIHOHHOMY YTIIy

Ol anrebpanyecKy NPUOABUTH Yoyl COMKEHHs MepuuaHoB / - Ad=a+y.

B kocoii paenoyzonvnoint yununopuueckoin TPOSKUMU U3NAOTCA MapUIPyTHO-IOJETHBIE KapThbl
macmraboB 1:1000 000 u 1:2000000, mpenHa3HAYSHHBIE 1T O0ECTICUCHUS TIEPEIICTOB.

OTta MMpOCKIUA MOJYydaeTCd MpU HNPOCKTUPOBAHUU 3EeMHOM MNOBCPXHOCTU Ha 60KOByIO MOBECPXHOCTH
NWINHAPA, PACIIOJIOKCHHOI'O 11O YIJIOM K OCH BpalllCHUS 3emun.

ITpoexrust CTPOUTCS B YCIOBHBIX KOOPAMHATAX. 3a YCIOBHBIA SKBATOp OepeTcs 3aAaHHBINA OOJBINON, KPYyT
(opTompoMus), IO KOTOPOMY NMPOXOJUT och MapipyTa. [Tomoca

BJIOJIb OCH MapIIpyTa MEPEHOCUTCS] Ha OOKOBYIO MOBEPXHOCTh MIIMH/IPA, KACAIOIIETrocs II00yca 1o 3TOMY
6OJIBIIIOMY KPYTY MIJIM CEKYILETO €T0 MO ABYM MajIbIM Kpyram.

B pesynbrare ycloBHBIH 3KBaTOp (OPTOAPOMHMS) M300paxkaeTcs NPSMOM JIMHUEH, YCIIOBHBIE Napajuiesu -
NPSIMBIMH, MapaJJIEIbHBIMU OPTOAPOMHH, YCIOBHBIE MEPHMAHBI - PABHOOTCTOSIINMH MapaUICIbHBIMU MPSIMBIMHU,
HNEePIEHANKYIIPHBIMU K OPTOJPOMHUHU.

A3poKiyd «AucT»
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o

Lpeduunt MEpLLaK 301!

Jdrxbamop

Puc. 8. Conuorcenue mepuouanos y, oupekyuoHnwlil yeon o u asumym A na kapmax 6 npoexyuu I aycca

[To xapakrepy HMCKaX€HMH HPOEKLUs paBHOYrojibHA. YacTHble MaciuTaObl 10 TJIaBHBIM HaIlpaBJICHUSM
paBHbl. Ecin B3sTH mosiocy MapuipyTa mupuHoit 10° gyru 6onbiioro kpyra (mo 5° B 06€ CTOPOHBI OT YCIOBHOTO
9KBATOpa), TO MAaKCUMaJbHBIC MCKaKEHUS JUIMH Ha Kpasx KapThl cocTaBistoT okoio 0,4%. B psge ciydaeB s
YMEHBIICHUSI UCKAXXEHUH Ha Kpasx KapThl NPOEKTUPYIOT MOJOCY MaplIpyTa Ha cekymui mumuHap. OjpHako
CUMTAIOT 11eJIeCO00Pa3HbIM C HAaMMEHBIIMMH UCKXECHUSIMU JUTHH M300pa)XaTh y3KYIO MOJOCY MOBEPXHOCTH 3eMIIH,
B3STYIO BJIOJIb OPTOJPOMUYECKOTO MapIIpyTa, Tak Kak 1Mo Hel OyneT BRINOMHATHCS mojeT. [loaToMy amst cozmaHus
MapIIpyTHO-TIONETHBIX KapT Macmrada 1:1000000 kpyru cedeHus miodyca HNUIMHIPOM OEpyT OTCTOSAIIMMH OT
YCIIOBHOTO 9KBaTopa Ha 1° u Ha 2° - mus kapt macmrTaba 1:2000000. Ha 3TuX KapTax OTHOCHTENBHBIC MCKAKEHUS
JUTHH BJIOJIb OCEBBIX JIMHHUH (YCIOBHBIX SKBaTOpoB) HE npeBbimaroT 0,02 u 0,06.
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Puc. 9 Coopnas pasepaghka.

Pasrpadxa nu HoMeHKIaTypa KapT

Cucrema JieJIeHHs KapThl Ha OTJEIIbHBIC JIUCTHI HA3bIBACTCS PA32PaghKoil, a cucTeMa 0003HAUCHUS JIUCTOB -
Homenknamypoii. KaxmoMy nuCTy KapThl B 3aBUCHMOCTH OT MaciuTada II0 ONpPEAEICHHOMY IpaBUILy
MIPUCBAaMBAeTCs CBOE OYKBEHHOE M YHCIIOBOE 0003HAYEHHE, YTO TO3BOJISET JETKO M OBICTPO MOAOMpPATh HY>KHBIC
JIMCTHI KapThl I X CKJICHKU U IOJTOTOBKH K IIOJIETY.

B mpakTike IpUMEHSIOT IBE CHCTEMBI pa3rpadKu KapT: MeKIyHApPOAHYO (Ut KapT MacmTaba 1:1000000
¥ KpyIHEEe) W TMPSIMOYTOJBHYIO (I KapT MENKHX MaciitaboB). B mescoynapoonoir pasrpadke obmas kapra
JIETIUTCSl HA OTJENbHBIC JINCTHI TaK, YTO paMKamH (TPaHHWLAMH) JIMCTOB CIY)XKaT MEpUAMAHbI W mapaend. 1lpu
MIPAMOYTOIBHON pasrpadke oOmiast KapTa JEIUTCS Ha JHCTHI, UMEIoImue GpopMy MpsMOyroibHUKa. Pamka Takoro
JIFCTa HE COBNAJACT C MEPUANAHAMH U TAPAIICISIMH.

MexnyHaponHas pasrpadka u HoMeHKiaTypa KapTel MacimuTada 1:1000000 BbINONHEHA ClEAYIOIINM
oOpa3oMm. Best moBepXHOCTH 3eMHOTO IIapa OT AKBaTOpa K CeBepy W K IOTy A0 mupoT §8° memwmtcs Ha 22 mosica B
KaXaoM nonyrrapun. Kaxaprii mosic 3aauMaet mo mupote 4° u 0003HagaeTcss OyKBOH JTaTHHCKOTO andasura A, B,
C u 1. A. oT 3kBaTopa K nomrocaM. Paiionsr CeBeproro n KOxHoro momrocos ot 88 1o 90° mupoTsl n300paxaroTcs

A3poKiyd «AucT»
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Ha OTHENBHBIX JINCTAaX, 0003HAYEHHBIX OykBOil /. OZHOBpPEMEHHO MOBEPXHOCTH 3€MHOTrO Imapa Aenurca Ha 60
KooHOK. Kaxmas koimoHKa 3aHMMaer 6° mo monrore u obOo3Hauwaercs apadckumu mudppamu 1, 2, ..., 60. Cuer
BesieTcs oT Mepuauana 180° ¢ 3amana Ha BOCTOK. B pe3ynbTaTe Takoro JeNeHUs MOJIy4at0TCs JTUCTHI KapT pa3MepoM
4° mo mupoTe U 6° 1Mo JOJIToTe.

Takum o0pa3oMm, HOMEHKJIATypa JcTa KapTel macmrada 1:1000000 coctomt w3 OYKBHI JIATHHCKOTO
anasuTa 1 HOMepa, HamicaHHOro apabckumu 1udpamu: Hanpumep M-37 (r. Mocksa), (Puc. 9).

Pasrpadxa kapt macmrada 1:500000 nosryyaercst nenenneM jaucta kaptel Macirada 1:1000000 Ha getsipe
paBHBIE YacTH, KaX/Jas U3 KOTOPhIX 0003HAUaeTcs 3arjiaBHOM OykBoi pycckoro andasura: A, b, B u I' (Puc. 11).
Jluct xapter macmraba 1:500000 umeet pasmepsl 2° mo mmpote U 3° mo gonrore. HomeHkatypa mucTa Takoi
KapThl COCTOMT M3 HOMCHKIATYpHI JHcTa KapTel MacmTaba 1:1000000 u 3armaBHON OyKBBI pyCCKOTO alipaBUTA:
Hanpumep, M-37-b.

Pasrpadka mmcroB kapr macmraba 1:200000 momyuaercst myTeMm JelieHHs JIMCTa KapThl Macmirada
1:1000000 Ha 36 paBHBIX yacTeil (6 psAAOB U 6 KOJOHOK), KOTOpPblE HYMEPYIOTCS PUMCKMMHU mudpamu ot [ mo
XXXVI. JIuct xaptst MacmTada 1:200000 3aammaet 40' mo mmpote u 1° mo monrore. HoMeHkIaTypa mcTa KapThl
macmraba 1:200000 coctoMT U3 HOMEHKJIATYphl JmcTa KapTel MacmTada 1:1000000 ¢ noGaermeHmEM
COOTBETCTBYIOIIEr0 HOMEpa, HallMCAHHOTO pUMCKUMH Indpamu: Harpumep, M-37-X1V (Puc. 10).

Jnst nonydenust nmucroB kKapTbl Mmacmraba 1:100000 smer kaptel mMacmTada 1:1000000 nensit Ha 144
paBHbie yacTH (12 psioB u 12 KOJOHOK), KOTOpBIE HyMepytoTcs: apadbckumu mudpamu ot 1 no 144. Jluct xapTh
macmraba 1:100000 nmeer pasmepst 20' o mmpore u 30' mo gonrore. HomeHnknarypa nmicra kapTsl Maciirada..
1:100000 cocToMT W3 HOMEHKIATyphl JcTta KapThl MacmTaba 1:1000000 M CcOOTBETCTBYIONIETO HOMEpa,
HalMcaHHOTO apaOckuMu nudpamu: Harpumep, N-37-75 (Puc. 12).

Jlns monydenus nucta kapthl MacmTaba 1:2000000 ofiryro KapTy Takke ACIST Ha MOsACa M KOJOHKH.
[Mosica 0603HayarOTCsl 3arjJaBHBIMU OYKBaMM PYCCKOTO an(aBHTa, a KOJOHKH HYMEPYIOTCS PUMCKAMH IH(paMHu.
Cuer nosICOB BEJETCS K IOTY OT CEBEPHOI MIMPOTHI 76°, a KOJIOHOK - Ha BOCTOK OT 3amaaHoil monrotsl 12°. Jluct
TakoW KapTbl uMmeeT pa3mep 12° mo mmpore u 18° mo gonrore (3aHMMAeT JEBATH JIMCTOB KapThl MaciuTada
1:100000), a ero HOMEHKJIATypa COCTOMT M3 OYKBBI pPyCCKOTo andaBuTa M HOMEpa, HAIMCAHHOTO PHUMCKHMH
mudpamu: Hanpumep, A-111 (r. Mypmanck).

Jis monmumapiipyTHeIX KapT Macmrtada 1:2000000 npunsta npamoyzonsnaa pasrpadka. Ilosica oOmeit
KapThl 0003HA4YEHBI 3aryiaBHBIMU OYKBaMHU PYCCKOro aj(aBuTa CO LITPUXAMH, a KOJOHKH -PUMCKUMH IH(paMH.
JIucThl noNMMMapIIpyTHOW KapThl HAPE3AIOTCS TAK, YTO HAa KaXKIOM M3 HUX M300pakasicsi Obl 3HAUUTEIBHO OOJIBIINI
paiioHn, yem Ha Jcrte oObIYHOW KapThl Maciiraba 1:2000000. HomeHkiaTypa JiucTa MOJMMApIIPYTHOH KapThl
COCTOUT U3 OYKBBI PYCCKOT0 anaBuTa Co IITPUXOM U PUMCKOH ITUpHI:

nanpumep. b'-1II (Mypmanck, Mocksa, Kues).

Cfufmpiviviv
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Puc. 10. Homenxnamypa kapmot macuwmaba 1:200000  Puc. 11. Homenxnamypa xapmol macwma6ba 1:500000

Howmenkiarypa muctoB kapTel Macmrtada 1:4000000 cocToWT M3 3aryiaBHOW OYKBBI PYCCKOTO aji(paBHTa,
00o03HavaroIel mosic, u apadbckoit nudpsl, 0003HaYAIOIICH HOMED

koioHku. Hampumep, A-2 (r. Mocksa). JIuct Takoit kapTel mMeeT pasmepbl 24° 1o mupore U 36°mo
JIOJITOTE (3aHUMAET YeThIpe JTUcTa KapThl MacmTaba 1:1000000).

A3poKiyd «AucT»
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Puc. 12. Homenxnamypa xapmeot macwmata 1:100000

“|paridonanody duwmah

Pabora Ha kapre
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Mepuduan f

Onpenenenne MUPOTHI U J0JTOTHI MYHKTA Ha KapTe.

Jnist onpeneneHust MMPOTHl U TOATOTHI MyHKTa Ha KapTe HEOOXOANMO M3MEPHUTH IIUPKYJIEM WIN JINHEHKOH
OTPE30K OT ATOTO IyHKTa 10 Ommkaiimei napamieny u Oikaiiniero Mepuauana. [losydeHHbIE OTPE3KN OTIOXKHUTD
OT TOW K€ MapajyieNI M TOrO K€ MEpPHIHaHa HAa paMKe KapThl M MO IOJyYEHHBIM TOYKAM OTCYUTAThH IIUPOTY U
I0AroTy. MOXKHO Tarkke NPWIOKHTh K JaHHOMY IYHKTY JMHEHKY MapaieNbHO ONKalIield mapasiend H
OmmKaiieMy MepUINaHy, 3aMETUTh JEJICHNUS TPaJyCHON PaMKH, Y KOTOPBIX OTCYUTATh IIUPOTY U JONTOTY JaHHOTO

Puc. 13. Usmepenue nymesoeo yena 11V nasueayuonnvim mpancnopmupom

A3poKiyd «AucT»
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IIpu Hanmunu Ha Kapte 10-MUHYTHOW pa30MBKH MEPHUIMAHOB W MapajuleNeil I ONpeaesieHIs IMUPOTH ’
JOITOTHI MOXKHO IMOJIB30BATHCS MEpUINAaHAMH, a HE paMKaMH KapThl. V3MepeHue MyTeBBIX YITIOB TPOU3BOANTCS U3
TaKOro pacyera, YTOObI 33/IaHHOE HANPABJIEHUE MOJIETa MOYKHO OBLIO BBIIEPKHUBATH C IIOMOIIBIO JIFOOOT0 KypCOBOTO
npudopa, UMEIOIIErocs Ha caMmoJieTe.

VYcnoBHBIE ITyTEBBIE YITIBI M3MEPSIOTCA HAa KapTe OTHOCHUTEIBHO YCJIOBHBIX MEPHIMAHOB M HAHOCATCS
npaBee JIMHUM IIyTH B Hadale KakKAOTO 3Tama MaplipyTa y KOHTPOJBHBIX OPHEHTHPOB (TOYEK KOPPEKIUH
KypcoBoro mpubopa). IIpn wncmonp30BaHuM B MOJNETE MAarHUTHBIX KOMIIACOB H3MEPEHHE IPOM3BOAUTCA OT
MEpHIHaHa, IIPOXOIAIIEro IOCepeUHE dTana MapupyTa. [l 3TOro NpuKIagpIBalOT LIEHTP TPAHCHIOPTHPA K TOUKE
nepeceveHrss CpeJHEro MepHuauaHa C JIMHHEH 3aJaHHOTO MYTH Tak, 4TOObl BEpUIMHA TPaHCHOpPTHpa ObLIa
HarpasjeHa B CTOpOHY mousieTa, a juHus 0-180° nexana Obl TOYHO Ha MepuauaHe. VICTUHHBIA IyTEBOW yroun
OTCUUTHIBAIOT OT CEBEPHOTO HAIpAaBJICHHS MCTHHHOIO MEpHIMaHa Yy IEePecedYeHus! JIMHUU MYTH C OUU(pOBKOI
tpancnoptupa (Puc. 13). Eciu yros tpancropTupa HanpaBiieH K BOCTOKY, OTCYET BEJETCs 10 BHelrHel mmikaie 0°-
180°, a ecnu k 3amajy, TO 1o BHyTpeHHel mikane 180°-360°

Paccrosinue Ha xapTe n3MepsieTcsi P MOMOIIM MAacIITa0HOW JIMHEWKHU, IIPH 3TOM Ha Hel UCIOJIb3yeTcs
IIKaJIa, COOTBETCTBYIOIIAs MaclITa0y AaHHOW KapThl. MacmrabHas JUHEeWKa MMeeT ISTh IIKall COOTBETCTBEHHO
macmtabam kapt: 1:20000; 1:500000; 1:1000000; 1:2500000 u 1:4000000.

JnvHa u3MepseMol NpSAMON JIMHUM IOJIy4aeTCs IPU HENOCPEICTBEHHOM HPWIOKEHUU K 3TOH JIMHUM
MacITaOHON JIMHEHKH.

To4HOCTh M3MEpPEHHNs HATIPABJICHHSI M PACCTOSIHUS Ha IOJISTHOW KapTe 3aBHCUT OT T€OMETPHUYECKON TOYHOCTH
KapThl ¥ OIHMOOK, 00YCIOBIEHHBIX IPUMEHSIEMON METOANKON U3MepeHui 1 onpeneneHnii. Cpenuss
KBaJ[paTH4ecKast omroKa onpe/eNieHns HanpasieHns focturaet 0,6°, a cpeHsis KBajpaTuiecKkas OolmnoKa
H3MepeHHns paccTossHuA cocTaiseT 1,1-1,2 mm. OTHaKo ¢ y4eTOM MCKa)KEHHS JJIMH U YTIIOB, TIPUCYIIUX PSILy
KapTorpapuIecKuX MPOCSKIHH, PaKTHIECKIE OMTUOKH MOTYT OBITh HECKOIBKO OOJIBIIEe YKa3aHHBIX BEITHIHH.

A3poKiayd «AuCT»
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«MA3MepeHune BpeMeHm

T'onoBoe nBUKEHHE U CYTOYHOC BpalllCHUE 3¢MJIN
OCHOBHBIMU €IMHUIIAMUA HW3MEPEHHUS] BPEMEHHU SBJISIIOTCS TOA W CYTKH. [IpojoimKuTenbHOCTh ToAa
ompezensiercst nepuonoM obpamieHuss 3emin BOkpyr CojiiHLIA, a NPOAOJDKUTEIBHOCTh CYTOK - HPOMEXYTKOM
BPEMEHH, B TCUCHUE KOTOPOTO 3eMJISI COBEPIIACT MOJTHBIN 000pOT BOKPYT CBOCH OCH.

[TyTp, mo KOTOpOMY 3eMiIsi COBepIIaeT TOAOBOE JABIKCHHE, HAa3bIBaeTCs ee opoumoit. Opbura 3emin, Kak
U OpOMTHI IPYrHX IUIAHET COJHEYHOH cHcTeMBbl, mMeeT (GopMy aummnca. 3eMHas OChb HAKJIOHEHAa K IUIOCKOCTH
opOuTHI 1oJ yriioM 66°33°. TI10CKOCTh 36MHOT0 IKBAaTOpa C MIIOCKOCTBIO OPOUTHI COCTABIISIIOT yron 23°27' (Puc. 1).

Ilepunon momHoro obOpamenust 3emuu Bokpyr ConHIG, T. €. TPOMEKYTOK BPEMEHH MEXIY ABYMS
MIOCJICIOBATEILHBIMHA TIPOXOKACHUSMH IEHTpa 3€MJIM 4Yepe3 TOYKY BECEHHETO pPaBHOACHCTBHS, HAa3bIBACTCS
mponuueckum 2000M.

Toukoii éecennezo pasnodencmeus HA3bIBACTCs Ta TOYKAa HAa opOHMTE, B KOTOpod 3emist Haxomurcs 21
MapTa, OCEHHEE PaBHOJCHCTBHUE HAcTymaeT 23 ceHTs0psa. B 3To BpeMs Ha Bcex mMMpoTax 3eMIiIH, MCKII0Yasi paiioHbI
3€MHBIX ITOJIFOCOB, IEHb PaBeH HOYH.

Tpomuueckuii rox paseH 365 cytkam 5 u 48 muH 46,1 cex. g yno6cTBa MONb30BaHUs KaJleHIApeM ToJl
CUMTAIOT paBHBIM 365 cyTkam 6 4, wim Tpu roja 1mo 365 mHel, a KaKablid 4eTBepThIid 366 1Hel (BUCOKOCHBIH).

3a OCHOBHYIO €IHMHUIy H3MEPEHUs BPEMCHH TPHHATH 36€30Hble CYMKU - TIEPHOI MEXAY JBYMs
MOCJIEI0BATEIbHBIMA BEPXHUMHU KYJIbMHHAIMAME 3Be37bl (TOUYKH BECEHHETO PaBHOJACHCTBUSI). 3BE3IHBIC CYTKH
COCTaBIIAIOT 23 4 56 MuH 4 cek. 3a 3TOT MPOMEKYTOK BpEMEHH 3eMJIsl TOBOpAaYUBaeTCsl poBHO Ha 360°.

B O6LI,I[6HHOI7[ JKM3HU HCEBO3MOXHO IIOJB30BATBHCA 3BC3HBIM BPCMCHEM, TAK KaK BCA JACATCIBHOCTbH
YCJIIOBCKA HEPA3pbIBHO CBs3dHA C COJ'IH].IeM, a HE CO 3BC3J1aMHU. KpOMC TOT'0, 3BC3JHbIC CYTKH B TCUCHHC roja
HAYMHAIOTCA B Pa3HOC BPEMS JHA U HOYH, YTO TAKKE Hey,Z[O6HO.

2! mapma
(Becennee pobroded- ,
cmbue) ‘

et < COmHECORHHIE)

Puc. 1 Jlsusicenue 3emnu soxpye Connya.

Cder BpeMeHH MOXHO BECTH IO BHUAMMOMY IBIKeHHIO ConHia. IIpoMexyTok BpeMEHHM MEXIy IBYMs
MOCJIEI0BATENILHBIMYA BEPXHUMH KyJIbMHUHALUSAMH HeHTpa CONHIA HAa3bIBAETCS UCTHHHBIMH COJIHEUHBIMH CYyTKaMH.
OnHako MoJb30BaThC UMH HEYNOOHO, TaK Kak MPOJOKUTENBHOCTh HCTUHHBIX CONHEUHBIX CYTOK B T€UEHHE roja
HEMoCTOAHHA. [IpyuMHaMM 3TOrO SIBISIOTCS HEPABHOMEPHOCTH JABIKeHHMsA COJNHI@ MO JKIUNTHKE W HAKIOH
SKJIMNTHKU K HEOECHOMY dKBaTopy moj yrioM 23°27°. [1o3ToMy yCIOBHIMCH CYET BPEMEHH ; BECTH OTHOCHUTEIBHO
Tak HaspiBaeMoro cpenHero ConHia. [IpoMexyTOKk BpeMEHH MEXAy [ABYMs IIOCIEI0BAaTEIbHBIMH BEPXHUMHU
KylnbMUHAIMAMU cpefHero CojHIla Ha3bIBalOT CPEAHUMH COJIHEUHBIMU CYTKaMH, HO 32 HAYaJlo CPeIHUX COTHEYHBIX
CYTOK CTaJld CYMTaThb MOMEHT HE BepXHel (CpeiHero TIONyJHsS), a HIDKHEH KyJlbMHHAIMK (CpemHer
noiayHoun).CpejHee COJHEYHOE BpeMs, OTCUMTHIBAEMOE OT MOMEHTa HIKHEH KyJbMUHAIUK, Ha3bIBAIOT
2paxcoanckum BpeMeHeM. OHO OTIIMYAeTCs OT CPEJHErO0 COJTHEYHOTO BPEMEHH POBHO Ha 12 dacoB

A3poKiyd «AucT»
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Puc. 2 Kapma uacoswix nosicoe Eepazuu

CpenHee COTHEYHOE BpeMsi, H3MEPECHHOE OTHOCUTETFHO MepUANaHa HaOIIOIaTeNsl, Ha3bIBACTCA MECHHbIM
Th.

MecTHOE BpeMsi, OTCUYMTHIBAEMOE OT MepujauaHa [puHBHYa (HYJIEBOrO MeEpHUAMAHA), HAa3bIBAETCS
epuneuuckum Tep vnu ecemupHuvim.

[Tonp30BaHNE MECTHBIM BPEMEHEM B OOBIACHHON JKU3HM CO3/1aCT 3HAUMTEIIbHbIC HEYJOOCTBA, TaK KaK MpH
MEPEBIKEHNN M3 OJHOTO IyHKTa B JIpPyroil HY)KHO HEMpPEPBIBHO INEPEBOAMUTH CTPENIKH YacoB, COTJIacysch C
MECTHBIM BpPEMEHEM KaXI0ro MyHKTa. UToOBl 3TOro n30€kaTh, IOYTH BO BCEX CTPaHAX IOJB3YIOTCS HOACHBIM
eépemenem Thn.

CyIIHOCTh MOSCHOTO BPEMEHHU 3aKJII0YaeTcss B TOM, YTO BECh 3€MHOH IIap pa3feNeH C 3amaja Ha BOCTOK
MepHuaraHaMH Ha 24 9acoBBIX MOsCa, OTIUYAIONINXCS IPYT OT ApyTa 1o noiarote Ha 15°. Hanbonpmryto mupuHy BCe
94acoBBbIE M05iCa UMEIOT Ha YKBATOPE; K CEBEPY U K IOTY OHU IOCTEIEHHO CY)KAIOTCS U CXOIATCS B MOJIOCAX.

Kaxxmprit mosic uMeeT cBoil HOMep: HYJIEBOW, MEpBHIH, BTOpoil U T. n. A0 23-ro (Puc. 2). Hynesoi mosic
BBIOpaH C PacyeToM ITOJIOKEHHUS! | pHHBMUCKOTO MepHIMaHa 10 cepenuHe mosca. Homepa mosicoB, BO3pacTaioT B
BOCTOYHOM HAIpaBJICHWH; pPa3HULA IO IOJITOTe MEXIy CPEIHHMH MEPHIMAHAMH COCEIHUX YaCOBBIX IIOSICOB
cocraBmsier 15°. CregoBaTenbHO, pa3HUIA BO BPEMEHH MEXIY KaXIbIM moscoM | 4. BHyTpu mosica ycTaHOBIIEHO
€IMHOE BPEMsI, COOTBETCTBYIOIIEE MECTHOMY I'Pa’KIaHCKOMY BPEMEHH CPEJHEr0 MEpHANaHa 3TOro mosica. Tak Kak
CpeIHMI MEepUANaH KaXIOro Mosica OTCTOUT OT KpallHMX MEpHIHAHOB Ha 7,5°, TO AJISA MyHKTOB, HAXOMSIIUXCSA HA
rpaHuIax rosca, NosSICHOE BPeMsi OTIMYAETCS OT MX COOCTBEHHOT0 MECTHOTO BpeMeHH Ha 0,5 u.

[Tpn nepeceveHnn TpaHUIIBI TIOSICA CTPEIIKN YACOB MEPECTABIIIIOTCS POBHO Ha OJIMH Yac BIIEPE] MM Ha3al
B 3aBHCHMOCTH OT TOTO, Kakas I'paHMIa MEPEeceKaeTCs: BOCTOUHAs WM 3amafHas. Ecim mepecekaeTcst BOCTOUHAS
TPaHMIA, CTPEIKH YacOB NEPECTABIAIOTCS HAa | 4 BIEpes, a €ciy mepeceKaeTcs 3alafHas IPaHrIa, TO CTPEIKH
nepecTaBisAoTes Ha | 1 Ha3an. B HymeBoM mosice BpeMst HCUHCTSIETCS IO TPUHBHUCKOMY MECTHOMY BPEMEHH.

rpaHI/IHBI YaCOBBIX IOSACOB IMPOXOJAAT TOYHO IO MCEpHUAHMAaHaAM TOJIBKO B MNYCTBIHAX MW OKCaHax. Ha
OCTaJIbHOM TEPPUTOPHUU 3EMHOI'0 Mapa TIpPaHULBI YaCOBBIX TIO0ACOB 00BIYHO opoxoadT 1o TrpaHuIaM
AIMUHUCTPATUBHOI'O U IT'OCYAAPCTBECHHOTO ACJICHUS, BCICACTBHUC 3TOI0 B HCKOTOPBIX MYHKTAX, PACIIOJIOKCHHBIX Ha

TpaHHUIIaX TaKUX IMOSACOB, MECTHOE BPEMS MOKET OTIIMIATHCS OT IMOACHOI'O BPEMEHHN JAHHOTO IMosica 6oitee yeM Ha 30
MHH.

I'panunip YaCcOBBIX TI0SICOB YCTaHABIMBAIOTCS COOTBETCTBYIOIUMHU MIOCTAHOBIICHUAMU
MIPABUTENbCTBEHHBIX OPraHOB Ka)KJoro rocynapcrsa. IloscHoe BpeMs Ha TEppUTOPUU HAIIEH CTPaHbl BBEACHO
nekperom Cosera Haponusix Komuccapos ot 8 despans 1919 r., nogmucannsiv B. U. Jlennnsiv. Ha teppuropun
CCCP 0bw10 ycTaHOBJICHO 11 9acOBBIX MOSCOB - CO BTOPOTO 10 JBEHAIATOTO BKIIFOYUTEIHHO.'

Kpome toro, nexkperom CHK CCCP ot 16 uronst 1930 r. Bce 9yackl B Hallel cTpaHe NepeBeIeHBI Ha OUH
qac BIEpe [0 OTHOLIEHHIO K MTOSICHOMY BPEMEHH. DTO BpeMs Ha3bIBACTCsI 0eKpemHbim epemernem To.

Mockoeckum epemenem Tmck Ha3BIBAIOT BpEeMs CPEIHETO MEPHAMAaHA BTOPOTO YacOBOTO Tosica TUTIOC
JIEKPETHBIN Yac.

I[J'IH nepexoga oOtr OHHOf/'I CUCTEMbl HU3MCPCHHA BPEMCHU K ,upyroi/i HCIOJB3YIOTCA CICAYIOIIUe
COOTHOIICHHUA:

Tm=Tn + A —N,

Tn=Tm — A+ N,
rae T - MmecTHOE BpeMs MTyHKTA;

Tn - IIOSICHOC BPEMsI ITYHKTA,

A3poKiyd «AucT»
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A- I0T0Ta IAHHOTO TyHKTA, BRIPAKEHHAs B €IMHHI[AX BPEMEHH;
N -HOMep yacoBoro mosica.

IIprmmeuanne. Ha teppuropun CCCP Bce MyHKTHI HMEIOT BOCTOYHYIO JOJTOTY, @ YacOBBIe TIoOsica
PacCIoJIOKEHBI BOCTOYHEE HYJIEBOro mosica. [1o3ToMy Mjisl MOJSyYeHHs MECTHOTO BPEMEHHU HYXKHO K IOSCHOMY
BpPEMEHH NMPHOABIISTH JA0JITOTY, BBIPAKEHHYIO BO BDEMEHH, M BEIYUTATh HOMEP YacOBOTO MOsICa.

[TepeBoJ MOCKOBCKOTO BPEMEHH B TPUHBHYCKOE IPOM3BOIUTCS BBIYUTAHUEM M3 MOCKOBCKOTO JISKPETHOTO
BpEMEHH HOMepa 2-T0 Tosica U OJHOTO Jaca:

Tep=Tmck - (2+1).

I[J'ISI nepexoga OT IpMHBUYCKOIO0 BPEMCEHHU K IMOACHOMY HYKHO K I'PUHBUYCKOMY BpPEMCHU HpI/I6aBI/ITI)
HOMCED I1osICa U Z[ereTHLIfI qac:

Tn=Tep + N+I.

Junus cmenvt Oam-(0eMapKayUOHHAA JUHUA 6PEMEHU) - DTO YCIOBHO TMPOBEJEHHAs JUHMUS,
MPOXOsIIas MPUMEPHO 1Mo Mepuauany 180° o BOHON MOBEPXHOCTH, OTHOast OCTPOBA U MBICHI.

Mo MexmyHapoOHOMY COTJIAIICHUIO HOBAas [aTa HAYMHACTCA HA 3alagHON CTOPOHE JeMapKallMOHHOW
naAK. Ha BocTOUHOM ee CTOpOHE HOBasl JaTa HACTYIAaeT TOJIbKO depes 24 4.

CJ'ICI[OBaTeJ'II)HO, npu nepeceuCHUur JIMHUU CMCHBI J1aT C 3allaJia Ha BOCTOK C IIOJIHOYH, cnez[ylomei/i 3a
Mepexo oM ITOH JIMHWU, JaTa HOBTOPSACTCA (KaneHzLap}, JBa JHs IIOKa3bIBA€CT OAHO MW TO XKC ‘lI/ICJIO). HpI/I
nepeceyCHun 9TOU JIMHUHU C BOCTOKA Ha 3al1aJi B IOJIHOYb 3a NMEPEXOA0M €€ 1aTa U3BMCHACTCA CPa3y Ha ABC SAMHUILIBI
(OZ[HO YHUCJIO BBIIIAOACT U3 KaJ'ICH,Hap?I). HOZ—)TOMY OKHIIAKU BO3AYHIHBIX CYHOB, MNCPCCCKad JIMHUIO CMCHBI 14T,
MMPUACPIKUBAIOTCS CIICAYIONICIO YCTAHOBJICHHOI'O OPAAKA U3BMCHCHHWA 1aThl B 60pTOBOM JKypHaJie:

IIPU TIEPECeYCHUN JIMHUM CMEHBI JIaT B BOCTOYHOM HAIpaBiICHUM II0 MCTEYEHHH CYTOK YHCIIO (J1ary)
MOBTOPSAIOT;

IIPU TIEPECCUCHNUH JIMHUU CMCHBI JaT B 3alaJHOM HAlpaBICHHHM K HACTYMAIOIIEMYy YHCIy NPHOABISIOT
€JVHUILY.

B P® nuHMA cMeHBI 1aT HAXOAUTCSI HA BOCTOYHOM Hobepexbe UyKOoTCKOTo IMoIyocTpoBa.

Yci0BHUsI €CTECTBEHHOI0 OCBEILIEHHS

ITo ycmoBUSIM e€CTECTBEHHOTO OCBEUICHHS CYTKH AENATCS HA CBETIYIO 4acTh (IE€Hb), TEMHYIO (HOYB) H
CYMEpKH.

/Jens - yacth cyTOK OT MOMEHTa Bocxo1a CoJlHIIa 10 MOMEHTA €ro 3aX0/a.

Houp-yactb cyTok 0T MOMeHTa 3axo1a CoJlHIa 1O MOMEHTa ero BOCXOJa.

Cymepku - TPOMEXYTKH BPEMEHH OT MOMEHTa HACTYIUIGHHs paccBeTa 10 MoMeHTa Bocxoxa ColHIa
(ympennue cymepku) u or MoMeHTa 3axona CoJHIIAa 1O MOMEHTA HACTYIUICHUS TEMHOTHI (8euepHue cymepku). B
NPAKTUKE pa3iM4aloT TpaKJaHCKHE, HABUTAIIMOHHBIE M AaCTPOHOMHYECKHe CcyMmepku. Hawamom (KOHLIOM)
TpaXXIaHCKUX CyMEpeK CUHTAeTCs MOMEHT, Koraa BbicoTa CosHIa paBHa -6°, HadanoMm (KOHIIOM) HaBHTAIIHOHHBIX
CyMepeK -MOMEHT, korfa Beicota ComHila paBHa -12°. B aBHAnoHHBIX acTpoHOMHYECKHX exeromHumkax AAE
NPUBOAUTCS TPOAOIDKUTENBHOCTh YTPEHHHX M BEUEPHHX TPAXTAHCKHX M HABUTALMOHHBIX CyMepeK I
HaOJIro1aTess, HaXOAIIErocs Ha YPOBHE MODSI.

A3poKiayd «AuCT»
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Puc. 3 I'pagux onsa onpedenenus momenmos eocxooa u saxooa Connya..

B acTpoHoMuM paznnyaloT UICTUHHBIE U BUMMbIE BOCXO/ U 3aX0/] CBeTUJA. MICTHHHBIE BOCXO/ U 3aX0/1-3TO
MOMEHTBI, KOT1a LEHTP CBETWJIA HAXOAUTCA B IUIOCKOCTH MCTUHHOI'O TOPU30HTA. BpicOoTa cBETUIIA B 3TH MOMEHTHI
paBHa Hym0. Buaumblili BOCX0J U 3aX0/ CBETUJIA - 3TO MOMEHTHI, KOTJ]a BEpXHUN Kpall JuCKa CBETHJIA Kacaercs
TUHUKM BuauMoro ropusonta. B AAE naroTcss MOMEHTBI BHJIMMBIX BOCXOJ0B W 3ax0a0B Conuua u JlyHer juis
HAOJTFO1aTelIs, HAXOSIIEr0Cs Ha YPOBHE MOPSI.

MowmenTsl Bocxona u 3axona CoiHia MOTyT OBITH ompeneneHsl no rpaduxy (Puc. 3), paccantanHomy s
HaOIIOaTeNsd, HaXOMAIIETOCs Ha YPOBHE MOps Ha MepuAmaHe ¢ BocTtouHod momroroi 30°. Hactymmenwme 3Tmx
SBJICHHH JaHO 10 MOCKOBCKOMY BpeMeHH. UToObI HaliTh Ha rpaduke MOMEHT HACTYIUICHHS HCKOMOTO SIBJICHHS,

HY’KHO:
€ TOYHOCTBIO JI0 I'pajyca OINPEAEIUTh LIMPOTY IIYHKTA, JUI1 KOTOPOI'O BBIIIOJIHACTCS PACUET;

JUIA 3aJaHHBIX JAaThl U HIMPOTHI ITYHKTA ONPCACITIUTE MOMCHT HACTYIIJICHUS ABJICHUA Ha MCpUIUAHE 300;
no A0Jrore MnyHKTa Ha MIKajJC¢ TMOHNPaBOK ONPEACIUTL MOIPAaBKy Ha pPa3HOCTb JOJIOT

AT 7
K Haﬁ[[eHHOMy MOMCHTY HpI/I6aBI/ITL (CO CBOHMM 3HaKOM) MOonpaBKy Ha AOJIOTY;, B PE3YyJbTATC 6y;[eT
IMOJYYCH MOMCHT HACTYIUICHUA SIBJICHUS B 3aIaHHOM ITYHKTC I10 MOCKOBCKOMY BPEMCHMU:

y
T; = Trgnt AT 2.
Jna nepexona k IloscHoMy BpeMeHu B mpenenax tepputopun P Hano ydecTb pa3sHOCTb HOMEPOB HaCOBBIX
MOSCOB:

Tn-Ts+ (N-2).

A3poKiyd «AucT»
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Puc. 4 I'paghux ona onpedenenuss MoMenmos HacmMynieHus pacceéema u memHonbl

Hpumep. Onpenenuts MoMeHT Bocxoga Connua B Uure 15 nexabps (¢=52°, A=113°30"), N =38.
Pewenue: 1. 13 rpaduka (cMm. Puc. 3) mo mmpote 52° u gare 15 gexabps HaX0auM TaOIMIHOE BPeMsI

T oisn =9 u 10 mun;

2. Jlns monroTst 113°30' mo mKane MONpaBoK HaxoauM mompasky Ha pasHocts goiror AT 5 =- 54 33
MHH.

3. Onpenensiem MoMeHT Bocxoza Comaira B UuTe 0 MOCKOBCKOMY BPEMEHH:

y

T; = Toaont (AT 2) =9 u 10 mun + (-5 u 33 mun) =3 u 37 mun;
4. Onpenensiem MoMeHT Bocxoaa ConHna B UnTe 10 YUTHHCKOMY BPEMEHHU:
To=T;(N-2)=3 u 37 mun + (8-2) =9 u 37 mun.

B ananormuHo# mnocnenoBaresnsHOCTH 1O Tpaduky (Puc. 4) .ompepenstorcss MOMEHTHI HACTYIUICHHS
paccBeTa ¥ TEMHOTBHI.

Ciyxk0a BpemMeHu

Cny>x6a BPEMCHU OpraHu3dyeTcsa : IJid obecrieyeHus: TOYHOCTU M 0€30IacHOCTH CaMOJICTOBOXICHHUA)) a TaKXKC
YCTKOCTHU —pa60T},1 aBHAITMOHHBIX OpI‘aHPI3aIIPII>i.

Ion cayxcooii eépemenu cnemyeT TOHMMATH IIOCTOSHHBIM KOHTPOJb 33 TOYHOCTHIO TIOKa3aHUM OOPTOBBIX,
Hapy4HBIX JPYTHX 4acoB, NPUMEHSIEMBIX B CIY)KEOHBIX HesiX. TOYHOE BpeMs ONPEAEISIOT 10 PaJloCHIHANIaM,
nepeaaBacMbiM  paJOBCHIATCIIBHBIMUA ~ CTAHIIUAMH, a TaKKE TI0 CIWYUTCIBHBIM YacaM (XpOHOMeTpaM),
HaxoJdAmuMcess Ha MCETCOPOJIOTHYCCKUX CTaHIHUAX. B namein CTpaH€ CUI'HAJIbl TOYHOI'0 BPEMCHU TNEPEAAIOTCIA
exedacHo ¢ TouHocTbio 0,1 c. Hawamo miecToro curHamga, COOTBETCTBYET OTCUETY LIEJIOTO 4Yaca MOCKOBCKOIO
BpemeHu. IlITypMaHBl aBHAIIMOHHBIX OpraHW3anui OOCCICUMBAIOT Tepelady CUTHAIOB; TOYHOTO BPEMEHHU IO
PaIMOTPAHCIAIIMOHHON CeTH He MEHEe JBYX pa3 B CYTKU C TAKUM PAaCcYeTOM, YTOOBI STH-CUTHAIBI OBUTH CIBIIIHBI HA
BCeX pabOYMX MeCTax JIMYHOTO cocTaBa. IIpoBepka MOKa3aHWH JHYHBIX YaCOB JIETHOTO COCTaBa MPOBOJUTCS IO
CIIMYUTENBHBIM YacaM INTYpMaHa Tepel HadaloM ITOJIETOB. TOYHOCTh YCTAaHOBKH JIMYHBIX W OOPTOBBIX YacOB IO
CUTHAJIaM TOYHOTO BPEMEHH IOJDKHA OBITh B mpeaenax +2 c. Ilonpaekoii uacoé Ha3bIBaeTCs Pa3HOCTh MEXKIY
TOYHBIM BPEMEHEM U ITOKa3aHUEM YacOB B OJIWH U TOT K€ MOMEHT;

u=T-T'

A€ u - nmommpaBKa 4acCoB,

A3poKiyd «AucT»
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T - TouHOE BpeMm4,
T'-nokazaHus 4acoB.

ITonpaBka 4YacoB cUMTAETCS MOJOXKHUTENBbHOM, KOI/la Yachl MOKa3bIBaIOT BPEMsI MEHBIIE TOYHOTO, M
OTPHIIATEIIFHOW, KOT/Ia Yachl IOKA3bIBAIOT BpeMsi OOJbIie TOYHOro., CHCTEMAaTHYeCKOH MpPOBEPKOH BpeMEeHU
OTIpeJIeNId TOCTOSIHCTBO XOJa. BennunHa u3aMeHeHus: MonpaB OJHU CYTKH Ha3bIBAECTCS CYHLOUHBIM X0O0OM 4dCO8 ,
KOTOPBIN ONpeenseTcs Tak:

Uy, —u
2 1
a=—-,
T. 2 Tl
TZIC Uy, U; - TIOTIPABKHU YaCOB;
T,, T;- MOMEHTBI BpEMEHH.

X0 4acoB CUMTAETCs MOJIOKUTEIBHBIM (1), €ClIM Yachl OTCTAlOT, U OTPHULATENbHBIM (-), €CJIM Yachl
cremiar.

ABHAIIMOHHBIE YACHI

B aBuaiuy TPUMEHSIOT B OCHOBHOM JIBa THIIA YacOB: TIJIaBHbIC (IITYPMAHCKHE) Yachl, UMECIONIHE OOJIBIIYIO
TOYHOCTh XOJlda M YCTaHABIWBACMEBIC B KaOWHE IITypMaHa (JICTYMKA), U OOPTOBHIC YAChl, YCTAaHABIMBACMEIC B
KaOMHAX OCTAJbHBIX WICHOB JKHIIAXKA.

B xauectBe dopmoesix vacoB npuHATH Yackl ABP-M (aBHanmioHHBIE PaHTOBBIE MOICPHU3NPOBaHHEIE). Ha
ux mudeponare (Puc. 5) nmerorcst Tpu crpenku: ceKyHaHas /, MUHYTHas 2 ¥ dacoBas 3. 3aBOJi MEXaHU3Ma 4acoB U
HepeBO] YaCOBOM M MUHYTHOM CTPEIOK OCYILECTBIIETCS MPH MOMOIIM BHEIIHEro Kofbila (panTa 4). [TomHsIi 3aB0
NPY>KHHBI 00ecnieyrBaeT paboTy MEXaHU3Ma B TeUeHHe IATH cyToK. CyTOUYHbIH X0 +1 MUH.

Puc. 5. Obwuii 6uo uacoe ABP-m: Puc. 6. Obuuii 6ud wacos A4XO0:
/ - cexynonas cmpeaxa) 2 — Munymnas cmpenka 3 — uacosast 1 - wxana ons omcuema spemeny Cymok, 2 - wikaia 0s Omcuema
cmpenka, 4 — eHewHee Koibyo (paum); 5 — wkana. munym; 3 - wxana 0ns onpeoeienus nymeeozo epemenu, 4 -

207106Ka 05 npuGedenUsl 8 Oelicmale CYemyuKa nymeeo2o 6pemenu;
5-20106Ka 0151 RYCKA 8 X00 U OCMAHOBKU CeKyHOOMepa 6 -
CusHanIbHOe omeepcmue

B kauectBe 2nagnbix qacoB npuHATH Yackl AUXO (aBHAIIMOHHBIC YaCHI-XPOHOMETP C 3JIEKTPOOOOTPEBOM).
Oo6mwmit Bun wacoB AUXO mokazan Ha Puc. 6. MexaHn3M 3THX YacOB COCTOHT U3 TPEX OTHICIBHBIX MEXaHH3MOB:
MeXaHu3Ma OOBIKHOBEHHBIX YacOB U OTCUETa BpeMEHH CyTOK (OorpImas mkana 1); MexaHm3Ma CeKyHaoMepa s
3aMepa KOPOTKHX MPOMEKYTKOB BPEMEHH B MUHYTaX, CEKYHIAaX M JOJSAX CEKYHIBI (MEIKHE IEeNCHHS OOJBIION
IIKANbI IpeTHa3HAuYCHBI IS OTCUeTa CeKyH[ M WX JOJICH; HIDKHS IKaia 2 TpeJHa3HauYeHa ISl OTCUeTa MUHYT);
MeXaHU3Ma M Ui OTpENeNeHUs IyTeBOTO BpeMeHH (BepxHsis, mKama 3). MexaHn3M OOBIYHBIX YacoB paboTaer
HENPEpHIBHO, a MEXaHU3M BPEMEHH I0JIETa M MEXaHNU3M CeKyHIoMepa paboTaroT MOPO3Hb WM OJHOBPEMEHHO.

B HmwkHel yacTu 4acoB MMEIOTCS JBE TOJIOBKU. JIeBas rojoBka 4 mpegHa3sHaueHa Ajs 3aBOJA 4acOBOIO
MEXaHHW3Ma, IIEPEeBOJia YacCOBOH M MHHYTHOH CTpEJIOK OCHOBHOTO MEXaHM3Ma, a Takke A IycKa B XOn H
OCTaHOBKH CUETYHKA BpeMEHHM IoiieTa. J{Jisi epeBosia CTPENIOK Hy)KHO BBITSIHYTH TOJIOBKY [0 YIIOpa W Bpamiarh Mo
xony crpenok. (IlepeBoguTh cTpenkw 4acoB HAAO TPH BHIKIIOYEHHOM MEXaHHW3ME BPEMEHM IOJeTa, KOrna B
CHUTHAJIbHOM OTBEpCTHH 6 BHIEH Oenblii nBeT. [locie mepeBoma CTPENOK TONOBKY 4 CIEAyeT BEPHYTH B MpPEXKHEE
MOJIOXKEHHE.

,HJ'IH MpUBCACHUA B ,HeﬁCTBPIe CUCTUYMKAa HOYTEBOIrO0 BPEMCHHM HAJA0 HaXKaTb Ha TOJIOBKY 4, TOTJa B
CUTHAJIbHOM OTBCPCTUHN 6 TOSBHUTCS KpaCHBIﬁ OBCT W CTPCJIKHW HAYHYT BpallaTbCs. HpI/I BTOPOM HAXKXATUH Ha
TOJIOBKY MCXaHH3M 1 cuerunmka BPEMCHH BBIKJIFOYACTCH. CTpeJ'IKI/I Ha IKaJIic «Bpe.M}l noiema) NPCKpallalOT
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IBIDKEHHE W (DPUKCHUPYIOT IIyT€BOE BpEMS; IIPH 3TOM B CUTHAJIBHOM OTBEPCTHH MOSBUTCS OENBINM U KPacHBIMA IBET.
[Ipu TpeTseM Ha)KaTHX Ha TOJIOBKY CTPEJIKH BO3BPAIIAIOTCS B HYJICBOE IOJIOKEHHE M B CHTHAJBHOM OTBEPCTHH
MOSIBJIICTCS OCIIBIN I[BET.

[IpaBas rojoBKa 5 CIyXWT JUIs IIyCKa B XO/ U OCTAaHOBKHU CeKyHIoMepa. [Ipu nepBoM Ha’kaTUH Ha TOJIOBKY
MEXaHW3M CEKyHJOMepa INpUXOAWT B aeiicTBhe. UTOOBI OCTaHOBUTH CEKYHAOMEp, HAJO0 BTOPHYHO HAXKaTh Ha
rojioBKy. OTCYeT CeKyHJ M UX JI0JIei MPOU3BOAMTCS MO CEKYHIHOM CTpenke U OOJBIION IIKaje; ieHa IeICeHUs 3TOH
MIKajIbl I ceKyHAHOU cTpenku 0,2 c. OTcdeT HenblX MUHYT IIPOU3BOANTCA MO HIDKHEH mmKaie 2. s mpuBeneHus
CTPEINIOK CEKYHIOMEpa B HyJIEBOE MOJI0KEHNE HEOOXOJMMO CHOBA HAXKaTh HA TOJIOBKY J.

[TonHbIi 3aBOA IPYKUHBI 0OECIIeUNBaeT OECIPEPBIBHOCTL PAa0OTHI YaCOB B TeUCHHE IeCTH CyTOK. CYyTOYHBIH _XOx
qacoB +1 MuH. Yackl cHaGXeHBI 3JIEKTPOOOOTpeBaTesieM, peIHa3HAYeHHBIM JUIs 00ecIieYeH s HOpMAaTbHOM
paboTHI pu HU3KKUX Temneparypax (10 -60° C). D1mekTpooOorpeB 4acoB HEOOXOAUMO BKITFOYAThH TOIBKO TIPH
Temnepatype Hiwke -20° C, BKIIToueHHe Ipu 00s1ee BEICOKUX TeMIIepaTypax HeJOIyCTUMO, TaK KaK 3TO MOXKET
NPUBECTH K IIOPYE YaCOBOTO MEXaHU3MA.

A3poKiayd «AuCT»
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ABHAIIMOHHBIE MAT'HUTHBIE KOMITACBHI 1 UX TPUMEHEHHWE

Kypc camouiera

Kypcom camonema HazpBaeTCs Yrol B TOPHU3OHTAIBHOM IUIOCKOCTH, 3aKIIOYEHHBIH MEXIy
HalpaBJIEHUEM, MPUHATHIM 32 HAa4yaJlo OTCUETa, U NMPOAOJbHOM OCBhIO camoJjieTa. B 3aBHCUMOCTM OT MepuuaHa,
OTHOCHUTENILHO KOTOPOTO BEAYT OTCUET, Pa3INyal0T UCTUHHBINA, MarHUTHBIN, KOMIIACHBIM M YCIOBHBIN Kypchl (Puc.

1).
Hcemunnoiit Kype HK - 310 yroii, 3aKIr04eHHbBII MEX1y CEBEPHBIM HAIpPaBICHUEM UCTMHHOIO MEpUAMAHA
Y TIPOJIOJIEHON OCBIO CaMOJIETa; OTCYUTHIBAETCS TI0 9acoBOH cTpeike oT 0 1o 360°.

Maznummnoiit kypc MK - 5T0 yroiy, 3aKjiIlOUYEHHBI MEXAYy CEBEpHBIM HANpPaBJICHUEM MAarHUTHOTO
MEpHUAMaHA U IPOAOIBHON OChIO CAMOJIETA; OTCUUTHIBAETCA MO YacoBoi cTpenke ot 0 1o 360°.

Komnacuvui kypc KK - 3T0 yroj, »3aKiIOYEHHBIH MeEXIy CEBEPHBIM HalpaBlIeHHEM KOMITACHOTO
MepuaraHa 1 MpOoJ0JIEHON OCBIO CaMOJIeTa; OTCUUTHIBAEeTCS MO 4acoBoii crpenke oT 0 1o 360°.

Yenosnwiit kype YK - 310 yrou, 3aKIIOYEHHBIH MEXKIy YCIOBHBIM HampaBICHHEM (MEpPHIMAHOM) H
MIPOJIOJIBHOM OCBIO CaMOJIETa.

HcTuHHBIM, MArHUTHBIN, KOMIIACHBINA U YCTIOBHBINA KYPCHI CBSI3aHbI COOTHOIICHUSIMU:
HK = MK + (:4m); MK = KK + (4K);
UK = KK + (x4) = KK + (x4k) + (x4Am);
YK = HK + (xA4a).

MarHutHOEe CKIOHEHHE AM 3TO yroi, 3aKIIOUCHHBIH MEXKIY CEBEPHBIM HAIPABICHHEM HCTHHHOTO H
MarHuTHOTO MepuauaHoB. OHO CUMTAETCS MOJOXKHUTEIbHBIM, €CIM MAarHUTHBIH MEpHUIHAaH OTKIOHEH K BOCTOKY
(BmpaBo), ¥ OTpULATENILHBIM, €CJIM MarHUTHBIH MEpHIMaH OTKIIOHEH K 3amajy (BJIeBO) OT HICTUHHHOT'O MEpHU/IMaHa.

———-*y{‘

: o
lpodoneHas Oce camonema
»

)

Puc. 1. Kypcol camonema Puc. 2. Dnemenmor 3emno20 macnemuzma

A3umymansvnan nonpagka Aa-- 3T0 Yroil, 3aKJIIOYESHHBIH MEXIy YCIOBHBIM M MCTHHHBIM MEPUAHAHOM.
OHa OTCUMTHIBAETCS OT YCIOBHOTO MEPHJIMAHA M0 XOJIy YaCOBOM CTPEJIKH CO 3HAKOM ILIIOC, TIPOTHB X0Jla YaCOBOM
CTPEJIKU CO 3HAKOM MUHYC.

Hesuayus Ak - 310 yroj, 3aKJIIOYEHHBIH MEXIy CEBEpPHBIM HAIPaBJICHHEM MarHUTHOTO M KOMITACHOTO
MepuauaHoB. OHa CUUTAETCA ITOJIOKUTENBHOM, €CIIM KOMIIACHBIH MEpHIHaH OTKJIOHEH K BOCTOKY (BIpaBo) W
OTPHULIATEIBHOM, €CIIM KOMIIACHBIA MEpHUJIaH OTKIIOHEH K 3amay (BJIEBO) OT MAarHUTHOI'O MEpHIHaHa.

Bapuayus A - 510 yroj, 3aKJOYEHHBI MEXIy CEBEPHBIM HANpaBICHUEM HCTHHHOTO M KOMIIACHOI'O
MepuananoB. OHa paBHa anreOpandyeckoll CyMMe MAarHMTHOTO CKJIOHEHHS M JE€BHAIlMM M  CUYHMTACTCS
TMIOJIOXKUTETILHOM, €CJIN KOMITACHBIH MEpUAMaH OTKIOHEH K BOCTOKY (BIIPaBO), M OTPHULATENHHOMN, €CIIM KOMIACHBIN
MepH/IMaH OTKJIOHEH K 3arajy (BJIEBO) OT HICTUHHOTO MEpPH/IHaHa.

A= (£ An) + (£ Ax).
KpaTKne CBEACHUA 0 3EMHOM MAarHeTusme

Jns ompeneneHuss W BBLIEPXKHMBAaHMSA Kypca caMmojera HamOoljiee IIMPOKOE IPHUMEHEHHE HaXOJsT
MarHUTHBIE KOMIACHI, IPUHIUN JEHCTBUS KOTOPBIX OCHOBAH Ha UCIOJIb30BAaHMHM MAarHUTHOTO MOJISL 3EMIIH.

3emiisi MpPEACTABISIET COOOM €CTECTBEHHBI MAarHuT, BOKPYI KOTOPOTO CYIIECTBYET MAarHHUTHOE IMOJIE.
MarauTHbIe MOJIOCH! 3eMJIM HE COBIAAAIOT C reorpad)MuecKMHU M pacliojiaraloTcsl He Ha MMOBEPXHOCTH 3eMIlH, a Ha
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HeKOTOpOﬁ I‘J'Iy6I/IHe. YcaoBHO IMpUHUMAIOT, 4TO CeBepHLIﬁ MarHUTHBINA T10JI10C, paCHOJ’IO)KeHHBIﬁ B CeBepHOﬁ qacTu
KaHa[[LI, 06J'IaI[aGT IO)KHBIM MAarH€Tu3dMom, T. €. MPUTATUBACT CeBepHBIﬁ KOHCI] MarHUTHOM CTpCJIKH, a FOXKHBIN
MarHUTHBIN II0JIFOC, pacnonomeﬂﬂmﬁ B AHTapKTl/I)Ie, 06J1auaeT CCBCPHLIM MAarH€TU3MOM, T. €. IPUTATHUBACT K cebe
FOKHEIN KOHCI] MarHUTHOU CTPCJIKH. CBO60,HHO MOJABCIICHHAsA MArHuTHas CTPEJIKa YCTAHABJIMBACTCA BIOJIb
MarHUTHBIX CHJIOBBIX JTUHHH.

MaruuTHOE 1071 3eMJTH B KaXKIOW TOUKE XapaKTepU3yeTCsl BEKTOPOM HampspkeHHocTH Hp m3mepsemoii B
spcTenax, HakinonenueM J u ckionenuemM Am KoTopble H3MEPSIOTCS B Tpajlycax.

[TonHast HaNPsPKEHHOCTh MAarHUTHOTO TOJISI MOKET OBITH Pa3JIo’KeHa Ha COCTAaBIIIOIINE: BEPTUKAIBHYIO Z,
HaIpaBJIeHHYIO K EHTPY 3eMJIN, ¥ TOPU30HTAIbHYI0 H, pacrionoXeHHyIO B ITIOCKOCTH UCTUHHOTO TOpu30HTa (Puc.
2). Cuna H HampaBjieHa 1O TOPHM30HTY BJOJIb MEpHJMaHa W SBISETCS €JUHCTBEHHOH CHJIOH, yaep>KHBaromieH
MarHUTHYIO CTPEJKY B HalpaBICHUH MarHUTHOTO MEpHUIaHA.

C yBenuueHHEM IIMPOTHI MECTa BEPTUKAIIbHAS COCTABIIAIONIAs Z. U3MEHSETCS OT HyJsl (Ha DKBATOpE) 0
MaKCHUMAaJIbHOTO 3HAa4YeHHd (Ha IOJIIOCE), a TOPU3OHTANbHas cocTapistomas H COOTBETCTBEHHO WM3MEHSAETCS OT
MaKCUMAJILHOTO 3HAYCHHUS JI0 HYJIs1. [103TOMy B MOJSAPHBIX pallOHaX MarHUTHBIC KOMIACH pa0OTAIOT HEYCTONYMBO,
YTO OTPAaHUYMBAET, a MOPON U UCKIIIOYAET UX MPUMEHEHUE.

VYron Mexay TOpU3OHTAJIbHOW IJIOCKOCThIO M BeKTOpoM Hy Ha3bplBaeTCsi MarHUTHBIM HAKIOHEHHEM H
obo3Hauaercss OykBoii J. UM3mensercs wmarHutHoe HakioHeHue ot 0 mo +90°. HaknoHenue cumTaercs
MOJIOKHUTEIIBHBIM, €CITH .BeKTOp H7, HampaBiieH BHU3 OT IJIOCKOCTH TOPU30HTA.

Ha3znaueHue, NpUHIUI eHCTBHUS M YCTPOHCTBO ABUAIIMOHHBIX KOMIIACOB

B MarHuTHOM KOMIace WCIIONB3yeTCs CBOHCTBO CBOOOJHO TOJBEIIEHHOH MArHUTHOW CTPENIKH
YCTaHABIMBATHCS B IDIOCKOCTH MarHUTHOTO MepuanaHa. KoMmack! qensaTcsi Ha COBMEIIEHHBIE U JUCTAaHIIMOHHEIE.

VY COBMEIICHHBIX MarHUTHBIX KOMITACOB IIKaja OTCYeTa Kypca M UyBCTBHTEIBHBIA JIEMEHT (MarHHTHas
CHCTEMa) KECTKO 3aKpeIUIeHbl Ha IIOJBIDKHOM OCHOBAaHWM - Kapmyuike. B Hacrosimee BpeMs Ha caMoJeTaXx,
BEPTOJIETaX W IUIAHEPaxX yCTaHABIMBAIOT COBMEIIEHHBIC MarHUTHBIC KoMmacel Tuna KM (KH-11, KH-12, KH-13),
OHH CIIy)KaT B KauecTBE IyTEBBIX KOMIIACOB JICTYMKA M JOIOJIHHUTEIBHBIX KOMIIACOB Ha CIIy4yail OTKa3a KypCOBBIX
prOOpPOB.

OCHOBHBIMH TIPEUMYIIIECTBAMHI COBMEIIEHHBIX KOMITACOB SIBISIOTCS: MIPOCTOTA KOHCTPYKIIUH, HAJC)KHOCTh
NeWcTBUS, Mamasg Macca W rabapuThl, mpoctoTa obOciyxkuBaHus. Ha Puc. 3 ToOKa3aH pa3pe3 MarHUTHOTO
KUAKOCTHOrO Kommaca Tuna KHM-12. OCHOBHBIMH YacTAMH KOMIaca SBJSIOTCA: YYBCTBUTEIbHBIA 3JIEMEHT
(kapmywka) .7 (MarHUTHas cucTeMa KoMIlaca), KOJOHKa 2, KypcoBas depra 3, kopmyc 4, meMOpaHa 5 u
JeBUALMOHHBIA TIPHUOOD 6.

B nentpe kopmyca momMemieHa KOJOHKAa 2 C MOANATHUKOM 7. JIiAs OTrpaHHYeHUs BEPTHKAIBHOTO
TIepeMeNIeHIsI KOJIOHKH CITYXXHT IpYXHUHHas maiida 8. Bo BTynKy 9 KapTymiku 3ampeccoBaH KepH (), KOTOpBIM OHa
yIHpaeTcs Ha MOANSTHUK 7. BTynka nmeer npyxuHHOE KOabLO / /, IpeoXpaHsIoniee KapTyIKy OT COCKaKHBAHUS
C KOJIOHKH TIpH INIepeBepTHIBAaHMHM KoMIaca. KoloHKa nMeeT NpyXHHHYIO aMOPTH3aLUI0, CMATYAIOIIyIO0 JIeicTBIE
BEPTHUKAIBHBIX YAAPOB.

[IIkana xapTylIku paBHOMEpPHas, C IICHOW JeicHus 5° u onudpoBkoii yepe3 30°.- Kaprymika okpamicHa B
YEpHBIH IBET, a HU(PHI U YIIMHEHHBIE JISJICHUS Kbl TIOKPBITHI CBETSIIEHCS MacCOi.

Ha Brynke yxperuieH nepxkarenb ¢ AByMs MarHuTamu /2. Ocu MarHUTOB mapajuienbHbel guHuu C - FO
IKAJIbL.

JleBnannoHHBIN NIpHOOp, CITyXalmuid Ui YCTPaHEHHMsS MOJYKPYroBOIl JeBHAalWM, YCTAaHOBJIECH B BEpXHEH
4acTH KopIyca. JleBHaroHHbIi MPHOOp COCTOUT M3 ABYX HMPOJONBHBIX M ABYX MOIMEPEYHBIX BAJIHKOB, B KOTOPBIC
3aIIPeCCOBAHBI IOCTOSIHHBIC MATHUTEI.
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Puc. 3. Paspes komnaca KU-12 Puc. 4 Bnewnuil 6uo xomnaca KHU-13

Banukun ¢ moMomnipio 3y04aToro 3areruieHus MoMapHo CBSI3aHbI APYT € APYTOM U MPHBOAATCS BO BpAIlCHUE
YIIMHEHHBIMH BaJIMKaMH CO IIUTUIIAMHU.

B kprlmke xommaca umeercs aBa otBepctusi ¢ obozHadeHusimu C - FO n B - 3, yepe3 KoTopbie MOKHO ¢
MOMOILBI0 OTBEPTKH Bpamarth Banuku. [Ipy BpaleHHMHM MOPOAOJIBHBIX BAJIUKOB C MArHUTaMHU CO3JaeTcs
JOTIOJTHUTEIBHOE MarHUTHOE II0JIE, HAIlPaBIEHHOE IIONEpPEeK caMoieTa, a MpPU BPAIICHUH IOINEPEYHBIX BAJIHKOB
CO3/J1aeTCsl POJIOIBHOE MArHUTHOE TIOJIE.

B xopmyc koMIiaca 3aJiuBaeTCst JIMTPOUH, KOTOPBII o0ecrieunBaeT neMpupoBaHie KojaeOaHnil KapTyLIKH.

Jiist koMmrieHcau M3MeHEeHUs o0beMa KUAKOCTU NMPH M3MEHEHUH TeMIIepaTrypbl B KOMIAce HMEeTcs
MeMOpaHa 5, coolmaromiascs ¢ KOPIyCOM CIIeHaIbHBIM OTBEPCTHEM.

B HmkHel yacTu KomIiaca YCTAHOBJICHA JIAMITIOYKa IMOJCBETA. CBeT OT JIaMIIOYKH qepes3 Npope3b B KOPITyCe
ImagacT Ha TOPEH CMOTPOBOI'O CTEKJIA, PACCEUBACTCA W OCBEINACT HIKATYy KOMITIaca.

Komnac KH-13 (Puc. 4) B otnnune ot komrnaca KH-12 nmeer MeHbline rabapuThl U Maccy, a Takke
chepruyeckuii KOpIyc, 00eCIeYrBarOIIUi Xopoliee HAOII0ACHUE 3a MIKanoi npudopa. B BepxHel vacTu kommaca
nUMeeTCsl YBOJIIasi Kamepa Juisi KOMIIEHCAI[MH U3MEHEHUs] 00beMa KOMIIACHOH KUAKOCTH. JleBHallMOHHbIA prOop
KOMITaca YCTPOEH aHAJIOTMYHO JIeBHAIlMOHHOMY Npubopy kommnaca KH-12, HO OTCYTCTBYET WHIMBHIYaJIbHBIHA
TIOJICBET.

ﬂucmauuuotmblmu Ha3BIBAIOTCA KOMIIAChl, Y KOTOPBLIX IIOKasaHUd TMCPCAAIOTCAd CIICHHAaIbHOMY
YKasarejiaro, YCTAaHOBJICHHOMY Ha HCKOTOPOM paCCTOAHUMN OT MarHUTHOM CUCTEMBI.

Ha camonerax m BepTojieTax yCTaHaBIMBAIOT THPOWHAYKIMOHHBIA Kommac I'MK-1, oH CIIyXuT Ui
yKa3aHUs] MAarHUTHOTO Kypca ¥ U3MEPEHUs! YIIIOB pa3BopoTa camosneTa. IIpi coBMecTHOH paboTe ¢ aBTOMaTHIECKUM
panvoKOMIacoM MO INKale yKa3zaTeldss TMPOMAarHUTHOTO Kypca M paauonieneHroB YI'P-1 MOXHO OTCUHTATh
KYPCOBBI€ YTJIbL paI[I/IOCTaHIlI/Iﬁ U MAarHuTHBIC IICJICHT'HU pa)II/IOCTaHHI/Iﬁ n caMoJicTa.

punnun netictBus kommnaca I'MK-1 ocHOBaH Ha CBOICTBE MHIYKUMOHHOTIO YYBCTBUTEIBHOTO 3JIEMEHTA
ONPEIENATh HAIIPABJIEHUE MATrHUTHOTO MOJIsI 3€MJIM U CBOMCTBE TMUPONOIYKOMIIACca YKA3bIBATh OTHOCUTEIbHBINA KypC
M10JIETA CAMOJIETA.

B xommnext I'MK-1 BXomsT: HMHAYKUMOHHBIM patuuk HMJ/]-2, KOppeKIMOHHbIM MexaHusMm KM,
rupockonuueckuit arperat I'-3M, yxazarenu YI'P-1 u YI'P-2, ycunurens Y-6M.

Huoykyuonnolii.  0amyuk W3MEpsSeT HamNpaBlieHHE TOPU3OHTANTBHONW  COCTaBISIONIEH  BEKTOpa
Haps)KCHHOCTH MAarHUTHOI'O TOJIA 3emnn. ,21_]'[5[ 3TOU 1EIn B JaTYUKE UCIIOJIb30BaHa CUCTEMA U3 TPEX OAMHAKOBBIX
YYBCTBUTCJIBHBIX 3JICMCHTOB MHAYKIIMOHHOI'O TUIIA, PACIIOJIOKCHHBIX B FOpHSOHTaHBHOﬁ IIJIOCKOCTH IO CTOpOHaAM
PaBHOCTOPOHHETO TPEYTOJIbHUKA YyBCTBUTEIBHBIX 2JIEMEHTOB.

HamaranunBaronye 0OMOTKYM TPEYroJIbHHKA YYBCTBUTEIBHBIX 3JIEMEHTOB MHUTAIOTCS ITEPEMEHHBIM TOKOM
qacToTel 400 I'y n HanpsbkeHueM 1,7 B OT MOHMXKAIOMIETO TpaHCHOpPMAaTOpa, PACIOI0KEHHOTO B COCTUHUTEIBHON
kopobke CK.
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Puc. 5. Koncmpykyust uHOyKyuoHHo20 0amyuxa

1 - cepOeunux uygcmeumenbHo20 dnemenma; 2 - KamywKka HamaeHudueanus; 3 - CUCHaIbHAs Kamywika, 4-niacmmaccosas
naam@opma uyscmeumenbHuIxX 21eMeHmMo8, S-eHympennee Koabyo kapoana,. 6-noaas oce kapoana; 7-npodka; 8-nonnagox; 9 -
odesuayuonnbill npudop, 10 - 3axcumnoe koavyo, // - 3axcum; 12 - kpvuuxa,; 13-ynromuumensvsas npoxkiaoka, 14-napyscroe
Konvyo kapoawna, 15 - kopnyc oamuuka; 16,- noaas oce kapoana; 17- vawka; 18-2py3
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Puc. 6, Koncmpyxyus xoppekyuonno2o mexanusma

1-cmamopHas 06MmomKa cenbCun-npuemMHuKa, 2- pomopHas 0OMOmMKA CelbCUH-NPUEMHUKA, 3-ujemKu nOmeHyuomMempos, 4 -
OCHOBaHuUe; 5 -1eKanvHas 1enma, 6 -20106Ka 0e8UAYUOHHO20 guHma, 7 - wkana 8 - cmpenxa 9 - oesuayuonnwiti unm 10 - porux;
11 - kauarowuiics pvruasicox, 12 - eubkas newmal 13 -ompabamwisarowyuii dgueamens /JH/-0,5 ,
CurHajgbHble OOMOTKHM COEIMHEHBI CO CTATOPHBIMH OOMOTKAMH CEIIbCHH-IIPUEMHHKA KOPPEKI[MOHHOIO
Mmexanuzma KM.
KoHcTpykuust MHIYKIMOHHOTO AaTYMKa npuBeneHa Ha Puc. 5.
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Koppexyuonnwuii mexanuzm KM nipenHasHayeH Ui CBS3M MHIYKIMOHHOTO JaTYMKa C TMPOArperaToM u
JUIA yCTpaHEHHs OCTaTOYHOM JIeBUAlMK M HHCTPYMEHTAIBHBIX ITOTPEITHOCTEN CUCTEMBI.

KoHcTpykums KOppeKIIMOHHOTO MEXaHN3Ma IToKazaHa Ha Puc. 6.

Ykaszamens YI'P-1 (Puc. 7) nokaspIBaeT MarHUTHBIN KypC M yTJIBI pa3BOpOTa caMmoJieTa 110 IKaie Kypca /
OTHOCUTEIIBHO HENOJBIDKHOrO MHAekca 2. IleneHru paguocTaHIUl M caMoOJieTa ONpEAEISIOTCS MO MON0XKEHUIO
CTpENKH pajuoKkommaca 5 oTHocuTenbHO mkanel /. KypcoBoil yron paauocTaHIMM OTCUHATBIBAETCS MO LIKane 7 U
CTpEJIKE J.

Puc. 7. Yrazamenv YI'P-1

Jus BemonHeHWs pa3BopoToB Ha 90° ciykaT TpeyroibHble WHAEKCH. CTpenka Kypco3amaTduka 3
yCTaHABIMBACTCS PYYKOH Kpemanbepbl 4. OCh CTpENKH paJlOKOMIIaca MOBOPAYMBACTCS CEIbCHH-NPUEMHHUKOM,
KOTOPBIN COEJMHEH C CENbCHH-JAaTIMKOM PaMKH aBTOMAaTHYECKOTO paguokommaca. IlorpenrHocts JUCTaHIIMOHHOM
nepesady oT rupoarperara B ykaszatenb Y1 P-1 ycTpaHseTcs ¢ MOMOIIBIO JIGKaTbHOTO YCTPOUCTBA.

Tupounoyxkuyuonnwiit komnac I'HK-1 1103BoJISI€T OTCUUTHIBATH MAarHUTHBIN KypC caMoJieTa 10 yKa3aTelto
YI'P-1 ¢ mnorpemnocteto =+1,5°. MarHuTHBIA TeENEHT pPAAMOCTAHIINH OIPENENIACTCS C TOYHOCThIO +3,5°.
ocneBupaxnas norpemHocts I'HK-1 3a 1 MuH pa3BopoTa coctaBiser 1°.

Ha coBpeMeHHBIX caMoJieTax YyCTAaHABIMBAIOTCS IIGHTPAJIM30BAaHHBIE YCTPOWCTBA, PAI[OHAIBHO
00BEANHSIONNE TUPOCKOIIMYECKUE, MAarHUTHBIE, aCTPOHOMHYECKHE W PaJUOTEXHUYECKUE CPEICTBA OIpPEACICHUs
Kypca. DTO MO3BOJIET MCIIONB30BAaTh OJHHM M TE K€ KOMOWHHPOBAaHHBIE YKa3aTeIH M MOBBIIIAET HAJICKHOCTh U
TOYHOCTh U3MEPEeHUs Kypca. Takue yCTpoicTBa MONy4MId Ha3BaHUE KYPCOGHIX cucmem. B KypcoBylo cucTeMy, Kak
MPaBWIIO, BXOMAT MArHUTHBIA JAaTYUK Kypca HMHAYKIMOHHOTO THIIA, TI'MPOCKONMMYECKHH MaTduK Kypca,
ACTPOHOMMYECKHI JaT4MK Kypca M paguokomnac. C IOMONIbI0O 3THUX NMPHOOPOB, KaKABIH M3 KOTOPBIX MOJKET
WCIIONIB30BAaThCS KaK AaBTOHOMHO, TaK M B KOMIUIEKCE Jpyr C JAPYroM, OOECHEeYMBAIOTCS OIpeAeieHUEe |
BBIJICP)KMBAaHME Kypca B JIIOOBIX YCIOBHAX MosieTa. Takoi KOMIUIEKC KypCOBBIX HPHOOPOB TO3BOJISIET ONPENENATh
Ha yKas3aTeNsiX 3HAUYCHHS WMCTHHHOTO, MAarHUTHOTO, YCJIOBHOTO (THPOIIOIYKOMIIACHOTO) M OPTOAPOMHUYECKOTO
KypCOB, COOTBETCTBYIOIIMX YIJIOB PaJAMOCTAHIMM W YIJIOB Pa3BOpOTa CaMoJIeTa, BBbIAABAs NMPH HEOOXOJMMOCTH
JIIOOYIO U3 3TUX BEJIMYHH HOTPEOUTEISIM.

OCHOBOI1 KypCcOBOH CHCTEMbI SBIISICTCS T'HPOCKOIMYECKMH JaT4MK Kypca - KypCOBOW THPOCKOII,
NEePHOJMYECKOe HUCIPABICHUE IIOKa3aHUH KOTOPOrO OCYIISCTBIISIETCS C MOMOIIBIO MAarHUTHOTO WM
ACTPOHOMIYECKOTO JaTYHKa (KOppeKTopa) Kypca.

I[J'IH YMCHBUICHUSA HOFpeIlIHOCTefI Ipyu, U3MCPCHHUU KYypCa, BbI3BIBACMbBIX KPCHaMH, KprOBOﬁ TUPOCKOIT
CBs3aH C HeH’I‘paJ’ILHOﬁ TUPOBCPTUKAJIBIO; JJII YMCHBIICHUS OIIHOOK B Kypce 3a CUCeT YCKOPCHHfI OH MoJry4yaeT
CUT'HAJIbI OT BBIKJIIOYATEISI KOPPEKIHU, a ‘1T06I)I, HUCKIIIOUYUTH OIHI/I6Ky 3a CHCT BpallCHUA 3GMJ'II/I, B HEro BPy4YHYIO
BBOJUTCA CUI'HAJI, HpOHOpHI/IOHaJIBHHﬁ reorpa(bnqecxoﬁ MMUPOTEC MECTOHAXOXKACHUA CaMOJICTaA.

B 3aBucuMocTH OT pemiaeMbIX 3ajad KypcoBas CHCTeMa MOXET paboTaTh B OJHOM M3 TpeX PEeXHUMOB:
THPOIOIYKOMITaca, MarHUTHOM KOPPEKLMH, aCTPOHOMUYECKON KOoppeKunui. OCHOBHBIM PEXUMOM PadOTHI KYyPCOBOM
CHCTEMBI JTIFO0O0TO THIIA SBIISIETCS PEXKUM THPOIIOITyKOMITAca.

KypcoBas cucrema 'MK-1A

Kypcosas cucrema I'MK-1A4 ycTaHaBIMBaeTCs Ha CIIOPTUBHBIX CaMoOJIeTaX M BEpTOJIETax, NpeaHa3HaYeHa
JUIS M3MEPCHUS M YKa3aHUs Kypca W YIJIOB pa3BopoTa camoiyieta (Beprosiera). Ilpu paboTe COBMECTHO ¢
paguokomnacamu APK-9 u APK-15 I'MK-1A 103BOJIIE€T OTCUMTHIBATH KYypPCOBOM Yrojl pajMOCTaHIIMU U
pazuoneNneHr.
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Ocnoenvie oannvie 'MK-1a

HanpspkeHne nutanusi MIOCTOSIHHOTO TOKa 27 B £10%;
HamnpspkeHne nutanusi nepeMeHHOro ToKa 36 B +5%,-10%;
Yacrora mepeMEeHHOTO TOKa 400 I'g £2%;
Honyctumas norpemHocts B onpezenenun MK +1,5°%
Honyctumas norpemHocts B onpeznenennn KYP +2,5°.

T'upoazpezam I'A-6 -oCHOBHOMW arperaT KypCOBOIl CHCTEMEBI, CO CTaTopa CEIbCHHA KOTOPOTO CHUMAIOTCS
CUT'HAJIbI OPTOAPOMHUYECKOI'0, HICTUHHOTO U MAarHuTHOT'O KypCOB.

Huoykyuonnwiii oamuux HJ/[-3 sBAsSETCS UyBCTBUTEIFHBIM JIEMEHTOM a3WMYTANBHOW MarHUTHOMN
KOPPeKIIMH THpockoma. JlaTuyMK OmpeAeiseT HampaBlICHHE TOPH30HTAIBHOW  COCTABIIONIEH  BEKTOpa
HANpsDKEHHOCTH MAarHUTHOTO Tons 3emid. J[ns KpemeHus JaTduka Ha camojeTe (BEpToJeTe) B OCHOBAHUH
KOpITyca MMEIOTCSI TPH OBAJIbHBIX OTBEPCTHS, PSAAOM C KOTOPHIMH Ha OCHOBAaHMH KOPITyCa HAHECEHBI JCICHUS,
MO3BOJISIONINE OTCUNTHIBATH YTOJl YCTAHOBKY JIaTYMKa B Anana3one +20° (ueHa geneHust 2°).

Koppexuyuonnwiii mexanuzm KM-8-npoMeXyTOUHBIIH arperat B JIMHAM CBSI3H HHAYKLIHOHHOTO JTAaTYHKa C
THPOAarperatoM M TNpenHa3HayeH Uil KOMIICHCAIlMM JCBHAIMM KYPCOBOH CHCTEMBI W HHCTPYMEHTAJbHBIX
MOTPEIIHOCTEH, BBOJAa MAarHUTHOTO CKJIOHEHUs, yKa3aHHs KOMIIACHOTO Kypca W KOHTPOJIS paboTOCHOCOOHOCTH
KYPCOBOH CHCTEMBI IIyTeM cpaBHeHUs rnoka3annii KM-8 u YI'P-4 VK.

Aemomam coznacoeanus AC-1- TpoMexXyTOUHBIN arperaT B JMHUU CBSI3U KOPPEKIIMOHHOTO MEXaHU3Ma C
rupoarperaroM. OH NpefHa3HauYeH AJS YCWIECHUS 3JIEKTPUYECKUX CUTHAJIOB, IPONOPLHUOHANBHEIX MATHUTHOMY WX
UCTUHHOMY KypcaM, OTKJIIOYEHHS a3WMYTaJbHOM, MarHUTHOH M TOPH30HTAIBGHONH KOPPEKIMH W OTPaHWICHUS
MIPOJIOIKUTENBHOCTH 3aIyCKa KypCOBOH CHCTEMBI.

Ykazamens YI'P-4YK sBnsercss KOMOWHMPOBAaHHBIM HPHUOOPOM, MpPEAHA3HAYEHHBIM JUIS yKa3aHUs
oproapomuyeckoro (B pexxume ['TIK), maruTHOro mim uctunHoro (B pexume MK) kypcoB camoiera, yriioB
pa3BoOpOTa U pajMoIENIeHIa WK KypCOBOTO yIia paJuOCTaHIINH.

[Tynpr ynpaBieHus: CiyxuT Jisi yrpasieHus padoroit I'MK-1 A W 103BOJSIET OCYIIECTBIATH: BBIOOD
pexuMa paboThl KypCOBOM CHCTEMBI; BBOJ a3MMYTAIbHOM HIMPOTHOW KOPPEKIMH THPOCKOIA; KOMIICHCAILUIO
MOTPEIIHOCTEH OT YXOIOB THPOCKOINA B a3uMyTe (OT HecOalaHCMPOBAHHOCTH); YCTAaHOBKY KypCOBOM INIKaJIbI
ykazarens: YI'P-4YK Ha 3aanHblil Kypc; BKIIOYEHHE OBICTPOH CKOPOCTH COTIIACOBAHMS TMPOCKOIIA; CUTHATM3ALIUIO
3aBaJjia TMPOCKOIIA rUpoarperara; KOHTPOJIb pab0oTOCIIOCOOHOCTH KYPCOBOM CHCTEMBL.

Kypconas cucrema I'MK-1A4 MoxeT paboTaTh B IBYX pexkuMmax: B pexxume ruponoxykommaca (I'TIK) u
pexuMe MarHUTHON koppekiuu rupockona (MK). Pexxum I'TIK sBnsieTCs OCHOBHBIM PEXHUMOM PabOTHl CHUCTEMBI.
Pexxum MK wucnonb3yercsl pu MepBOHAYAIBHOM 'A COTJIACOBaHMM KYPCOBOM CHCTEMBI IOCIE €€ BKIIOYCHUs, a
TaKkKe MePHOIMUECKH B IpoIiecce ee paboThI B MOJIETe.

I[eBI/IaIII/Iﬂ MAardmTHOI0o KomMIiaca
OmmbKka MarHUTHOTO KOMIIaca, OOYCIIOBIIEHHAS BIMSHHEM COOCTBEHHOTO MAarHUTHOTO IIONS CaMoOJIeTa,

Ha3bIBACTCS desuayuelil.

MarnutHOoe 1I0JEe caMoJjeTa COo3aac€TCAa (beppOMaFHI/ITHLIMI/I JC€TasIMH - CaMOJI€Ta: W CaMOJICTHOI'O
060pyI[OBaHI/I$I 1 IMOCTOSAHHBIMU TOKaMH B CETAX IJICKTPO- U pa;moo60pyﬂOBaH1/m caMoJICTa. .

3aBHCHMOCTD JICBHAIIMA OT MAarHUTHOTO Kypca CaMojeTa B TOPU3OHTAIBRHOM MojeTe 0e3 yCKOpeHHit
BBIPaXKaCTCsl MPUOIMKCHHOM (HOPMYIIOH:

A =A+B sinMK+C cosMK+D sin2MK+cosE cosMK,

rae A - IOCTOsIHHAS JeBHAINS;
B u C - npubmmkeHabie KO QUIUEHTHI TOIyKPYTOBOW IeBUAITHH;
D u E - npubnikeHHbIe KO QUITEHTH YeTBEPTHOH IeBHALINH.

B r1mensx DOBBIIEHHS TOYHOCTH HU3MEpEHHA Kypca Ha CaMOJIETaX TNIEPUOANUYECKU IIPOBOASATCSI
JACBHAILIMOHHBIC pa6OTBI, B IIPOLECCE KOTOPBIX KOMIICHCUPYIOTCA IIOCTOSIHHAsA W IIOJIYKpPYyroBass A€BUHALUA U
CITUCBIBACTCA YCTBCPTHAA ACBUALIUA.

Ilocmosannan Oesuayus BMECTE C YCTAaHOBOYHON OIMMOKOW YCTpaHAETCS TIOBOPOTOM JaTIUKa
JIMCTAaHIIMOHHOTO KOMITaca M TOBOPOTOM KOPITyca COBMEIIEHHOTO KOMITAaca.

Ilonykpyzo6as Oesuayus KOMIIEHCHPYETCS Ha 4eThIpeX OCHOBHBIX Kypcax (0°, 90°, 180° m 270°) c
MOMOIIBI0O MarHUTHOTO J€BHAIIMOHHOTO TIPHOOpa, YCTAaHOBJIEHHOIO Ha KopIyce Kommaca (MHIYKIHOHHOTO
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naryrka). C TOMOINBI0 MarHUTOB, MOMEIIEHHBIX B JEBHALIMOHHOM NPHOOpPE B HEMOCPEACTBEHHOH OJM30CTH K
YYBCTBHUTEILHOMY JJIEMEHTY KOMIIaca, CO3Jal0TCsl CHIIBI, PaBHBIE 110 BEIMYMHE M OOpaTHBIE 110 HAIPaBICHUIO TEM
CHJIaM, KOTOPBIE BBI3BIBAIOT MOJIYKPYyToByto aAesuauio (B' u C').

Yemeepmnuan Oeeuayus BHI3BIBACTCS TIEPEMEHHBIM MAarHUTHBIM mosieM camonera (cuiamu D' u E'),
IIO3TOMY OHa HE MOXKET OBITh CKOMIIEHCHPOBaHA OCTOSHHBIME MarHUTaMH JEBHALIMOHHOTO Ipubopa. YerBepTHas
JeBUALMs BMECTE C MHCTPYMEHTAIBHBIMH OIIMOKaMU B AMCTAHIMOHHBIX Kommacax (I'MK-1) xoMmIeHCHpyeTcs ¢
MOMOIIBIO MEXAHNYECKOI'0 KOMIIEHCATOPpAa JACBHUALINU JICKAJIbHOT'O TUIIA.

B COBMCIICHHBIX MArHUTHBIX KOMIIAcax 4YeTBEPTHAs JCBHAIMS HE YCTPAHAETCS, €¢ BeJIMYUHA
omnpenensieTcs Ha BockMHu Kypcax (0°, 45°, 90°, 135°, 180°, 225°, 270° u 315°) u Mo HalJECHHBIM 3HAYCHHUSIM
COCTAaBJISIFOTCS Ipa)KM OCTATOYHOM J€BUALIUH.

KPEHOBOE? Oeeuauueﬁ Ha3bIBACTCA AONOJJIHUTCIIbHAA ACBHUAllMs, BO3HHKAIOMIAA MNPU KpCHaX CaMOJICTA,
Ha60pe BBICOTBI HWJIM CHHWXXCHUH B PE3YJbTATEC HU3MCHCHUS IIOJIOKCHUA HeTaHeﬁ caMoJICTa, 06na/:[a10m1/1x
MAaravuTHBIMH CBOﬁCTBaMH, OTHOCHTEILHO MarHUTHOH CHCTEMBI KOMIIaca.

[Ipu nonepeuyHbIX KpeHax MakKCUMajbHas JeBuanus Oyzer Ha kypcax 0 u 180°, a MMUHUMaibHAs - Ha
kypcax 90 u 270°. Ilpum mpomonbHBIX KpeHax Ha Kypcax O u 180° oHa paBHa HYJIO MU JIOCTUTAeT CBOETO
MaKCUMAJIFHOTO 3Ha4YeHHs Ha Kypcax 90 m 270°. HaumOomnplmero 3Ha4eHUs KPCHOBAs JCBHAIUS JOCTHUTACT IMPH
MIPOOJIBHBIX KpeHaX (HaOOop BBICOTHI M CHIUXKEHUE).

CamoneTHbIe KOMITaChl HE NMEIOT CIIEIMANIBHBIX YCTPOMCTB AJSl YCTPaHEHHsI KPEHOBOH JIeBHALINH, OJTHAKO
IIpU JUIUTENIEHOM HaOope BBICOTHI (CHIKEHMH) Ha MarHUTHBIX Kypcax, 6mu3kux k 90° (270°), BnusHUE KPEHOBOU
JIeBHALIMU 3HAYUTENBHO, TOATOMY OIIpEJe/ieHHe W BBIAEPKHMBAHHUE Kypca IOJDKHO BBIMONHATHCS NPH MTOMOIIU
THPOTIOJIyKOMITAca WK aCTpOKOMIIaca.

Ilosopomnasn owuoka. CynmiHOCTb TIOBOPOTHOHM OMIMOKH 3aKJIFOYAETCS B TOM, YTO IIPH BHpakax caMmolieTa
KapTyIIKa KOMIIaca IOJydaeT MOYTH TaKoW ke KpeH, Kak u camosneT. CliegoBaTeNnbHO, KapTyIIKa IMOIBEPraeTcs
BJIUSIHUIO HE TOJIBKO TOPU30HTAIBHOM, HO M BEPTUKAJIIBHOW COCTABJISAOIIEH CUIIbI 3€MHOTO MarHeTU3Ma.

B pesynbrare kapTylika Mpu BHpa)ke COBEPIIACT ABMXKCHUS, 3aBHCAIINE OT MAarHUTHOTO HAKJIOHCHHUS H
yriia KpeHa camolieta. J[BikeHre KapTyIIKU IPH 3TOM HACTOJIBKO SHEPIHYHO, YTO MOJb30BAHHE KOMIIACOM IOYTH
HEeBO3MOXHO. Hanbouee pesko 3ta ommbka nposBIsIeTCsl Ha CEBEPHBIX Kypcax, TI0OITOMY OHa HAa3bIBAETCSI CEBEPHOIL.

[IpakTHyecky MOBOPOTHAS ICBUAIMS YYUTHIBACTCS CIEAyONMM o0pa3om. [Ipu pa3Boporax Ha CEeBEpPHBIX
Kypcax camoJieT BBIBOJST M3 BUpaka, HE JOXOJs 3ajaHHoro kypca Ha 30° a Ha 1oXHBIX - mpoitas 30° mo
MOKa3aHUsSIM MarHUTHOTO KOoMIlaca. 3aTeéM MEJIKUMHU JOBOPOTaMH BBIBOJST CAMOJIET Ha 3aJJaHHBIN KypC.

Ecnu pa3BopoTHl BRIMONHATH Ha Kypcax, 6muskux k 90 unu 270°, camoieT HaJa0 BBHIBOJUTH M3 BUpaXka Ha
3aJIaHHOM KypcCe, TaK KaK IOBOPOTHAs AEBHAIMS HA dTHX Kypcax paBHa (.

BoinosiHeHNe NeBHALIMOHHBIX paﬁoT

JeBnanionHble pa0oOThl Ha CaMOJIETaX, BEPTOJIETaX W IUIAHEPaX BBINONHIIOT C LEIbI0 ONpENeNeHus U
KOMIICHCUPOBAHHSA OIIMOOK MAarHUTHBIX KOMITACOB CIIEHHAJIMCTHl WH)XEHEpHO-aBUAIMOHHON ciyx0s1 (MAC)
COBMECTHO C OKHIIaKEM caMojera (BepTojera, IUIAHEpa) IOJ PYKOBOACTBOM IITYpMaHa aBHAIMOHHOW
OpraHU3aLyH.

)leBHaIII/IOHH])Ie paﬁon,l BBINOJHAIOT HE PEKEe OAHOI0 pa3a B 1oji, a TakKke B CJICAYIOIIHUX Caydasax:

-pM BO3HUKHOBEHMH Y OKWIaXXa COMHEHHMH B IPaBWIBHOCTHM IIOKa3aHW KoMIlaca M NpHU
o0OHapy»KeHHH OIIMOKH B TIOKa3aHUsIX KoMnaca Oosee 3°;

- TIpY 3aMEHE JATYNKA UM OTACIBHBIX arperatoB KypcoBO CUCTEMBI, BIMSIOIINX Ha AEBHUALIUIO;
- TIPY TIOATOTOBKE K BBINOJIHEHHIO 0000 OTBETCTBEHHBIX 33/1aHHH;
- IIpH Iepe0a3upOBaHNUU CaMOJIETOB M3 CPEJHUX IIUPOT B PAHOHBI BHICOKUX ILUPOT.

[Ipu BBITIOJHEHWN AEBHAMOHHBIX PAOOT COCTABISIETCS] HPOMIOKOJI 8bINONHEHUSA 0eGUAUUOHHBIX padom,
KOTOpBIH MOAMKCHIBAETCS ITYpMaHoM u crieruanictoM MAC, seimonusasmumy JleBuanuonusie padoTsl. [IpoTokon
XpaHHUTCS BMecTe ¢ (GopMymsapoM camoiera (BepToiieTa, IUIaHEepa) A0 OYEpPEeJHOTO CIUCHIBaHUS AeBuanuu. 1o
JAHHBIM IIPOTOKOJIA COCTABIIAIOT rpadMKK AEBUALNH, KOTOPBIC TOMEIAI0T B KaOMHAX CaMoJIeTa.

I[J'ISI BBIIIOJTHCHHA JCBUAIIMOHHBIX pa60T Ha a’3poapoMe BLI6I/IpaIOT IJIOAZIKy, YAQJICHHYIO HEC MCHEC YCM
Ha 200 M OT CTOSHOK CaMOJICTOB 1 I[pyFOﬁ TCXHUKH, 4 TAKXKC OT MCTAJINIMYCCKHUX U JKeJ1e300€ TOHHBIX COOpy)KeHPIﬁ.

s IEHTpa Bbl6paHHOﬁ IJIOIIAaIKU [P MOMOIIU ACBUAIIMOHHOTO IICJICHraToOpa HU3MEPAIOT MArHuTHBIC
MEJICHTU OJHOTO-ABYX, OPUCHTUPOB, YAAJICHHLIX OT IJIOIAJAKN HC MCHEC YCM 3-5 kM.

Orlpe)le.ne}me MAarHMTHOI'0 Kypca ¢ IOMOIIbI0O JT€BHAIIMOHHOI'0 IMeJIEHTraTOpa

Jesuayuonnstit npuéop /[11-1 (Puc. 10) cocTouT U3 ciaeIy0uX AeTaueii:
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azuMyTanbHOro JuMba 1 ¢ 1ByMs mkanamu (BHYTPEHHEH 1 BHeIIHeH ); quana3oH mkai ot 0 10 360°, neHa
neneHust 1°, orpdpoBka BeIOIHEHA uepes 10°;

MarHATHOU CTPEINKH 2;

BU3UPHOH paMKH C ABYMsI MONITPAMH: TIIa3HOTO 3- C TIPOPE3bI0 M MIPEAMETHOTO 4 - C HUTHIO;
JBYX BUHTOB CTOIIOPEHMS BU3HPHOM paMKy;

chepruecKoro ypoBHs 5;

KypcooTmeTunka «MK» 6,

IapOBOT0 MIAPHUPA 7 C 3aXKHMOM;

BUHTA 8 KPEIICHUS a3UMYTaJIbHOTO JTNMOa;

KpoHIITeHHa 9.

Jnist XpaHeHUs! IEBUAIIMOHHBIH TTEJICHraTop MMEET CTICIHATbHBIN SIIMK, a 7151 paboTHI - TPEHOTY.

MarauTHBIN KypC camoJi€Ta ¢ HOMOHIbIO ACBHAITMOHHOI'O IICJICHraTopa MOXHO OHNPCACIUTh ABYMS

criocobamu:

1. TTo kypcoBOMY YTy yIaJIEHHOTO OPHEHTHPA.
2. IleneHroBanueM CTBOpa MPOJIOIBHOM OCH CaMoJIeTa.

Jnist onpeziesieHust MarHUTHOTO Kypca caMoJjieTa Mo KypCOBOMY YITIy yJaJC€HHOIO OPHEHTHPA HEOOXOJUMO

C TMOMOIIBIO JEBHUAIIIOHHOTO IEJIEHraTopa IMpeaBapUTENIbHO H3MEPUTh MArHUTHBIM meneHr opueHtupa (MIIO),
3aTeM IIOMECTHTh CaMOJIeT B TOYKY, U3 KOTOPOH H3MEpAJICS IEJICHI OpPHEHTHpa, YCTAHOBHUTH IIEJIEHTaTop Ha
caMoJIeT U U3MepUTh KypcoBoit yron opuentupa (KYO). MarautHeiii kypc camonera (MK) ompenensercs kak
Pa3HOCTh MEXy MAarHUTHBIM TIEJIEHTOM U KypCOBBIM yriioM opueHntupa (Puc. 9):

MK =MIIO - KYO.

&y

AuHug 4
Gusupobanus

iy

Puc. 8. Onpedenenue macnumnozo kypca camonrema no  Puc. 9. Onpedenenue MK nenenzosanuem npooonsbHoii

KYPCOBOMY Yely YOANeHHO20 OPUEHMUPA ocu camonema
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Puc. 10. lesuayuonnwiii neneneamop

1 - asumymanvhulii tumob,; 2 - macnumuas cmpenka; 3 - 2nazHou ouonmp,; 4 - npedmemuwiti ouonmp, 5 - cghepuueckuti ypogenn, 6
- kypcoommemuux MK; 7 - wapoeoii wapnup; 8 - unm kpennenus aumba; 9 — KpoHuimerin.

Jis ompeneneHus MarHUTHOTO Kypca HeleHz06aHuemM CHMEopa RPOOOIbHOU OCU camojiema CIEOyeT
YCTaHOBHTH IMEJICHTaTOP TOYHO B CTBOP IMPOJOIHHON OCH caMoJieTa W HM3MEPUTh MAarHUTHBIH IENCHT CTBOpa
IIPOJOJBHOM OCH caMoJIeTa.

Jisi ompeneseHHsi MATHUTHOTO mejeHra opuentupa MIIO (cTBopa NMpoaosIBLHOI ocH camMoJieTa)
HY’KHO:

YCTAaHOBHUTH TPEHOTY B LIEHTPE IUIOLIAJIKH, T€ OyIeT CIIMChIBATHCS ICBHALIHSL;
3aKPENUTH IIEJICHaTOP Ha TPEHOI'€ U YCTAHOBUTD €0 B TOPU30HTAJIBHOE II0JI0KEHUE 110 YPOBHIO;
paccTonopuTh TUMO ¥ MarHUTHYIO CTPENKY;

BpalieHueM JuMmba coBMecTHTh «O» IIKaubl IUMOa ¢ CEeBEpPHBIM HANpPaBICHHEM MarHUTHOW CTPENKH,
MOCTIe YeTO 3aKPENHTh JINMO;

pasBopauyMBasi BU3HPHYIO pDaMKy W HaOmofas dYepe3 Mpopes3b TIJa3sHOTO UONTpa, HANpaBUTh HUTH
MIPEAMETHOTO ANONTPa Ha BEIOPaHHBIH OPHEHTHD (B CTBOP OCH CaMOJIETa);

MPOTHB PUCKHU MPEAMETHOIO IUONTpPA MO MiKayie JumoOa orcuutath MIIO, paBHBI MarHUTHOMY KypCy
camMmoJerTa.

YcraHoBKka camoJieTa Ha 3aJJaHHbII MATHUTHBIA KypC

J1s ycTaHOBKH caMoJieTa HAa MATHUTHBI KypC O Kypcoeomy Y2iy yOaieHHO20 OpUeHmupa
HE00X0auMO:

H3 HEHTpa BbI6paHHOﬁ IJIoIaAKu ONpeaACINTD MarHUTHBIA NEJICHT YAaJICHHOT'O OPUEHTHUPA,

YCTaHOBHTDH CaMOJIET Ha MECTO CHATHS IIeJIeHTa, a mejeHratop Ha camoieT (ymuHus 0-180° mo mpononpHOM
OCH CaMOJIEeTa);

paccuMTaTth KypCOBOM Yrojl OpHEHTHpa Ul 3aJaHHOTO MAarHUTHOIO Kypca M BHU3HPHOE YCTPOWCTBO
(anmmpany) ycTaHOBUTB Ha pacCYMTaHHBIN KypcoBoii yroi: KYO=MIIO - MK3ao0;

Pa3BOPOTOM CaMOJIeTa COBMECTHTh JIMHHUIO BH3MPOBAHMS C BbIOpaHHBIM opueHTHpoM. Ilociie ycraHoBKH
camoJieTa Ha 3aJIaHHBIH Kypc HeoOxoanmo uHaekc «MK» KypcooTMeTduKa IMOJBECTH I10J] 3HaYEeHHE 3aJaHHOTO
MarHUTHOTO Kypca U 3aKpenuTh €ro B 3TOM MOJIOKECHHU.
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st Toro 4toOBl yCTAaHOBHUTH CaMoJIeT Ha JPYroil MarHUTHbBIH Kypc (MK?2), Hy)KHO OTCTONOPUTDH JIMMO,
MOJBECTH MOJ HHAEKC «MK» KypcooTmeTuuka 3HaueHne MK2 u 3actomopuTh ero. Pa3zBoporom camornera
COBMCCTUTD JIMHUIO BUSUPOBAHNA C OPUCHTHUPOM.

JlJist yCTAHOBKH caMoJIeTa HA MATHUTHBIN KYPC neleHz08anuem npoooibHOl ocu camosiema cliexyer
(Puc. 9):

- pa3BepHyTh CaMOJIET Ha 3aJIlaHHBI MAarHUTHBIN KypC IO YKa3aTelto Kypca;

- yctaHoBuUTH nenenrarop B 30-50 M Bhepenu WM c3aJd camoJjeTa MO HAIpaBIEHUIO MPOJIOJIBLHON OCH -
camoJieTa;

- OTPETyJIUPOBAThH MEJICHTaTOP 110 YPOBHIO M COBMECTHUTH JHHUIO 0-180° ¢ MAarHUTHOM CTPENKOH;
- pPa3BepHYThb BU3UPHYIO paMKy (alunany) Tak, YTOOBI

- JIMHMS BU3HUPOBAHUS COBIANA C IIPOJOJIBHOI OChIO CAMOJIETa;

- IPOTHB MHEKCA BU3UPHOW paMKH Ha IIKaje JIMMO0a OTCYMTATh MarHUTHBIA KypcC.

YcraHOBKa TeIeHraTopa Ha caMoJIeTe JOJDKHA OBITh BBIMOJHEHA Tak, 4yToObl auHus 0-180° mumba Obuia
napasuiesibHa MPoJI0IbHOM ocu camosiera, a 0° mumba ObLT HAIIPABJICH K HOCY CaMOJIeTa.

ITpn ycTaHOBKe meneHraTtopa B IEHTPE KO3bIpbKa KaOMHBI CaMoJIeTa, OPUEHTUPOBKA JUMOA MEJIeHraTopa
IO TIPOJIOJIBHOM OCH CaMoJIeTa IPOU3BOANTCS IyTEM IIEICHTalluN KIS CaMOoJIeTa.

151 3TOT0 HEOGX0AUMO:
3aKPEeNHUTh IIEIEHIaTop B LICHTPE KO3bIPbKa KaOMHBI M OTPETYJIHPOBATE €r0 M0 YPOBHSIM;
YCTaHOBHTH TJIA3HOU AHUOITP IIEJIEHraTopa Ha OTCYET 10 INMOY, paBHBIH 0°;

MIOBOPOTOM JIMMOA MeJIeHraTopa COBMECTUTD JIMHUIO BU3UPOBAHMS C KAJIEM CaMOJIeTa U 3aKPETUTh JIUMO B 3TOM
nonoxxeHny (mHust 0-180° mumba Oyaer mapanienbHa MPOAOJIBLHOM OcH caMolIeTa).

A3pokiyd «AucT»



CAMOJIETOBOXKJIEHUE 30

BBICOTA MOJIETA. YCTPOHUCTBO U IPUMEHEHUE BHICOTOMEPOB.

BricoTa moJiera.

Bovicomoii nonema Ha3pIBaeTCS PACCTOSIHUE 10 CaMOJIETa, OTCUUTAHHOE II0 BEPTHUKAIN OT HEKOTOPOTO
YPOBHSI, IPUHATOIO 32 Ha4YaJo OTCYETA.

———p=760mm P

Puc. 1. Knaccugpuxayus gvlcom nonema no ypogHio Hauaia omcyema

Hcmunnas evicoma Hucm oTcuuThIBa€TCA OT TOUKU 3€EMHOM MMOBEPXHOCTH, HAXOAILEHCS MO/ CAMOJIETOM;
omnocumenvhas Homn - ot ycnoBHOTo ypoBHS (YPOBHSI a3p0oJpoMa, LT U 1Ip.);

abcomromuan Habc - o1 ypoBHS MOpS;

evicoma 3uwenona Hrw - OT yCIOBHOTO YPOBHS, KOTOPBIA COOTBETCTBYET CTaHIAPTHOMY aTMOC(EpHOMY
naBiaeHuro 760 MM pT. CT.

Bricota  momera  u3mepsiercs 0apOMETPUYECKUM,  PaTUOTEXHUYCCKUM, WHEPLHUATBHBIM U
JNEKTPOCTATHICCKUM MeToaaMu. OCHOBHBIMH METOAAMU SBIIAIOTCS OapOMETPUUECKUI U PaTHOTEXHIUSCKHUI.

BaPOMeTpH‘IeCKI/Iﬁ METOA U3MEPCHUS BbICOTHI

bapomerpudeckuii METOl OCHOBAH Ha HCIIOJIb30BAHUN 3aKOHOMEPHOTO U3MEHEHHMSI aTMOC(EPHOTO AaBICHHSA
C BBICOTOM. 3aBUCHUMOCTbH JaBJICHHS BO3AyXa OT BEICOTHI 10 11000 M BeIpaxkaetcs ¢popMyoi

p-pa-l=
w10 TO

L
Rt,

Pemas sto YPaBHEHNE OTHOCUTEIBHO BBICOTEI, ITOJTYYUM:

Iy
H

4

H=|1- Lyt
B) 2p
rue R-ra3zoBast mocrostHHAs (29, 27 m/rpan).

W3 ¢dopmynsl BUaHO, 4TO M3MepsieMasi BbICOTa SIBISiETCS (DYHKIMEH uYeThIpex NapaMeTpoB: JaBJCHUS Ha
BbICOTE TojieTa PH, jaBieHus u TeMmneparypsl Ha ypoBHE Hauajla orcuera BeICOTH Po m To m TemmneparypHOro
rpaueHTa 7,

Ecmu npunate napamerpsl Po, To u t, NOCTOSHHBIMHM, TO BBICOTY MOKHO ONpPENENMTh Kak (DYHKIHIO
aTtMocdepHoro napieHus. JlaBieHue Ha BBICOTE IOJETa MOXKHO H3MEPUTh HENOCPEICTBEHHO Ha caMojeTe ¢
nomMotisio 6apomerpa (anepomaa). Illkama 6apomeTpa rpagynpyercs B €IWHHUIIAX BBICOTHI IOJIETa, TaKOH mpubop

Ha3bIBACTCsl 0ApPOMETPUIECKUM BEICOTOMEPOM.

Ha3znaueHue U yCTPOiicTBO 0apOMeTPHYECKUX BHICOTOMEPOB

Bapomempuueckue evicomomepsl IpeAHA3HAYCHBI [T ONPEACTICHNS U BBIIEP>KUBAHMS BBICOTHI Ioyieta. Ha
JIETaTeNbHBIX ammaparax YCTaHAaBJIMBAIOTCS JBYXCTpesnouHble BbicoTomepsl B/[-10, B/I-17, B/]-20. Bce onHu
MOCTPOEHBHI 110 OJJMHAKOBOM CXEME M OTIMYAIOTCS JPYT OT JIpyTra IIIaBHBIM 00pa3oM AUAIa30HOM W3MEPEHUSI.

OCHOBHBIMU y3JIaMHU BBICOTOMEpA SBIISIOTCS YYBCTBUTEIBHBIA DJIEMEHT, MEPeNaTOYHO-MHOXKUTEIbHBIN
MEXaHU3M, HHJHKATOPHAS YacTh, MCXaHH3M YCTAHOBKU HAYaJIbHOTO JIABJICHUS, TCPMETHUCCKIIA KOPITYC.

Buewmnuit Bua u kuHematruueckasi cxema Bbicoromepa B/[-17 mokazanbl Ha Puc. 2u Puc. 3. B kauectBe
YyBCTBUTEIILHOTO 3JIEMEHTA B MPHOOpPE IPUMEHEH aHEePOUIHBIN OJIOK, COCTOSIIMM 3 1BYX KopoOok / (cMm. Puc. 3).
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Puc. 3, Kunemamuueckasn cxema evicomomepa B/[-17
1- anepouonvle kopobxu, 2,3- yenmpul, 4 - dumemanriuueckull 6aiuk 5, 6 —
wmugmor 7, 8- mazu; 9-nepexoonas ocw, 10-3youamuiii cexmop, 11 —
mannudeckan naacmunuxa, 12, 13 - cmoiixu; 14 - npystcunnulii npomusosec;
17 15 - npyocuna; 16 — pecynupogounsiii unm, 17-25 - wecmephu, 26 - 6010COK;
27, 28 - ocu; 29, 30 - cmpenxu; 31 - kopobok, 4 - emynka, 32 - wxana
bapomempuuecko2o oasnenust; 33 - 20106Kka Kpemaibepoi.

Puc. 2 Buewmnuii éuo evicomomepa B/][- e

Ilpu u3MeHeHHWH BBICOTHI IIOJETa H3MCHSETCS JaBJICHHUE BO3/1yXa, OKPYXKAIOIIEro camoiieT. M3meHeHue
JIABJICHUS Yepe3 MITYIEP B KOPILyCe MePeIacTCs BO BHYTPEHHIOK MOJIOCTh IPUOOpPa, B pe3yJIbTaTe YEro MPOUCXOTUT
nedopmanus KopoOoK 0Ji0Ka, BRI3BIBAIOIIAS [IEPEMEIICHUE BEPXHErO LEHTpa 2. DTO MEpEeMEIICHHE MOCPEACTBOM
TSTHU 7,

12 2l

/.3

3

.'
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Puc. 4. Kunemamuueckas cxema evicomomepa B/[-20

1,2- brox anepoudnvix kopobok; 3 - Henod8udCHbLIL Yyenmp 010Ka Kopobok; 4 - nodsudicHblil yenmp 010Kka Kopobok, 5, 25 -
memnepamypHvie Komnencamopel? 6 - msea, 7 - Rpomedcymounulii sanux; 8 - 3youamuiii cekmop; 9, 11, 14 - mpuoxu; 10, 15,
16, 17-wecmepnu; 12-6orvwasn cmpenka; 13 - enewnsis wkana,/8 - manas cmpenka,; /9-kpemanvepa; 20-wxana oasnenuii; 2/, 22
- uHoexcol; 23 - noosudicHoe ocHosanue, 24 - npyacunnsiii 6arancup ocu 9, cekmopa 10 u wecmepern nepedaemcsi Ha 60aALULYIO
cmpenxy npubopa 29 u npu nomowu wecmepeHuamozo nepebopa - na manyio cmpeiaxy 30.

Bonpmast crpenka mpubopa MokaspIBaeT IO MIKAJIE BBICOTY IIOJIETa caMoJIeTa B METpax. JTa CTpeiKa JieNaeT
MONHBIA 000pOoT Tipu W3MeHeHWH BHICOTHI Ha 1000 M. Mamas crpenmka mpuOopa MOKa3bIBaeT BHICOTY IOJIETa B
kmroMeTpax. OHa JenaeT ouH MOHBINA 000POT MPH W3MEHEHUH! BBICOTHI HA 10000M.
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ITpn momomu kpemainbepsl 33 B HNPHOOp MOXHO BBOIJWUTH IIONPAaBKH Ha H3MEHEHHE 0apoOMETPHYECKOro
JaBIICHUS.

[MorpemHocts npubopa y 3emiu £20 M, a Ha BeicoTe 17000M£300M.

Ha Puc. 4 nokasana kuHemarndeckas cxema BbicoTomMepa BJI-20. C yBenmuueHueM BBICOTHI TOJIETa
BCJIC/ICTBHE YMEHBIICHUS CTATUYECKOT0 JaBJICHHS aHEPOUIHBIN OJIOK, BKIIIOYAIOIINI KOpoOKku 1 1 2, pacmupsiercs.
Xox ero MOJABMXKHOIO ILIEHTpa 4 C MOMOLIbIO TEMIEPAaTypHOrO KOMIIEHCATopa 5, TArM 6 U TeMIepaTypHOTro
KOMITeHcaTopa 25 mepenaercst yepes3 BaJMK 7 Ha 3yOuarsiid cextop 8. [lepeMerieHne ceKTopa BHI3BIBAET BpalleHHUE
TpuOku 9, mecrepuu 10 u tpudku 11. Ha ocu Tpubku 11 xectko ykperuieHa Oombinast crpeika 12, yka3plBaromas
mo mkaie 13 BEICOTY mojera camonera B Merpax. Junama3oH »toit mkaner 1000 M. Ha ock Gompmoit cTpenkn 12
JKECTKO TOCaXCHA TIepexoqHas TpuOka 14, mpuBojsgmas Bo BpamleHwe mecteprn 15, 16 m 17, marormme
nepenarouanoe otHomeHue 20:1. Ha momoit ocu mectepuu 17, 4epe3 KOTOpyro MPOXOANUT OCh TpUOKH 11, ykperieHa
Manasg cTpenka 18, yka3piBaromiasi 1Mo BHYTpPEHHEW' IIKajie BBICOTY B KmioMmerpax. /[mamasoH mkamsl 20 K.
MexaHn3M BBICOTOMEPA, BKJIFOYAsi aHEPOUIHBIN OJI0K, YKPEIUIeH Ha IOABMKHOM OCHOBaHMH 23 ¥ MOXET BpPaIaTbes
OTHOCHTEJIHO Kopiyca mpubopa. IIpu stom Oyayt Bpamarbes crpeikd 12 u 18, mkana masnenuit 20 ,u 1Ba
uHaekca 21 u 22. Bpamenue ocymecTBaseTcs ¢ IOMOIIbIO KpeManbepsI 19.

Jna ypaBHOBEIIMBaHMS OTACTBHBIX Y3JIOB MEXaHHM3Ma BBICOTOMEpA IOCTaBIICH MpPY)KUHHBIN Oamancup 24.
[orpemHoCTh B TMOKa3aHMSAX MPUOOpPA, BO3ZHHMKAIOIIAS BCIEJCTBHE HM3MEHEHHUS YIPYIMX CBOWCTB aHEPOUIHBIX
KOpOOOK B 3aBHCHUMOCTH OT HMX TEMIIEpaTypbl, YCTPAHSETCS C IOMOILIbI0 OMMETAJUINYECKUX TEeMIIEpaTypPHBIX
KOMITIEHCATOPOB 5 U 25.

IMorpemrHOCTh IPHOOPa MUHUMABFHA Y 3eMITH U cocTaBisieT £20 M 1 MakcuMainbHa Ha BeicoTe 20 kM (£350
M).

Bricoromep BI-10 npennasnayen st usmepenus BoicoTsl 0T 0 1o 10000 M. IMorpemnocts B/I-10 y 3emmu
cocTtaBigeT = 15 M, a Ha BeIcoTe 10 KM mocturaer £ 120 M.

Omudxn 6apoMeTpHYeCKHX BHICOTOMEPOB

BapomMeTpudeckuM BBICOTOMEpPaM TPUCYIIA HHCTPYMECHTAIBHBIC, adpPOJAWHAMHYCCKHEC M METOIMYCCKHE
OIIIHOKHU.

Hucmpymenmanvuvie ownoku AH,,,,, BOSHUKAIOT BCIIE/ICTBUE HECOBEPIIEHCTBA U3TOTOBIEHUS MEXaHU3Ma
BBICOTOMEpA, U3HOCA JIeTaleii 1 U3MEHEHHUsI YIPYTHX CBOMCTB UyBCTBHUTENLHOTO 2jieMeHTa. OHU ONpEACNsIOTCS B
naboparopHeix ycnoBusix. [lo pe3ynbraTtam J1a0OpaTOPHON IMPOBEPKH COCTABISIFOTCS TAOJMIBI, B KOTOPBIX
YKa3bIBAIOTCS 3HAYCHUSI MHCTPYMEHTAIBHBIX MOMPABOK JJISI PA3ITHYHBIX BBICOT MOJIETA.

Aspoounamuueckue owuoku AH, SBAAIOTCA pe3ybTaTOM HETOYHOIO H3MEpeHHs aTrMoc(epHOro
JTABJICHUS Ha BBICOTE TOJIETA M3-3a HCKAYKCHHS BO3IYITHOTO MTOTOKA B MECTE €ro MpreMa, 0COOSHHO IIPH TOJIeTe Ha
OOJBIIINX CKOPOCTSAX. DTH OIMIMOKU 3aBHUCAT OT CKOPOCTH IIOJIETA, THTIA MIPUEMHHKA BO3IYITHOTO JABJICHUSI U MecTa
€T0 PaCIIOJNIOKEHUS, OHH OTIPEIIENIAIOTCS TIPU HCIBITAHHSIX CAMOJICTOB M 3aHOCATCS B TaOJHILy IMOMpPaBOK. B memsax
YOPOIIEHUST HWHCTPYMEHTAIBHBIE W a’pOJMHAMUYECKHE IONPABKHM CYMMHPYIOTCSA, M COCTaBISIETCS TaOiuIa
MTOKa3aHUK BBEICOTOMEpA C yUETOM CYMMAapHBIX MONIPABOK, KOTOpAsi IIOMeIaeTcs B KabnHaxX camoJeTa.

Memoouueckue ouiudKku 0O6yCIOBICHB HECOBIIAACHNEM (PAaKTHUECKOTO COCTOSHIS aTMOC(EPH! ¢ TaHHBIMH,
IIOJIO)KEHHBIMM B OCHOBY pacdeTra IIKajbl BRICOTOMEpa: JaBiieHHe Bo3nyxa Po = 760 MM pT cT., TemmepaTypa
ty=+15° C, TemnepaTypHbIil BEpTUKaIbHBINA TpaueHT trp = 6,5° Ha 1000 M BBICOTHI.

Meroauueckre OmMOKK BKIIIOYAIOT TPU cocrasisitomue. [lepas — Gapomerpuyeckas omuOka. B monere
06apoMeTpHUYecKHi BEICOTOMEpP U3MEPSIET BBICOTY OTHOCHTENILHO TOTO, YPOBHS, JAaBJI€HHE KOTOPOTO YCTaHOBJIEHO Ha
mkajge. OH He YYUTBHIBACT M3MEHEHHE NaBlieHUs 1o MapmpyTy. OObIMHO aTMOoc(epHOe AaBiIE€HHE B Pa3IMYHBIX
TOYKaxX 3EMHOHM IOBEPXHOCTH B OJIUH M TOT XK€ MOMEHT HeoanHakoBoe. [loaToMy HCTHHHAs BbIcoTa OynmeT
WU3MEHATHhCA B 3aBUCHMOCTH OT paclpenelieHus atMocdepHoro nasieHus y 3emuu. [lpy mageHuu aTMochepHOTro
JABJICHUS TI0 MapIIpyTy UCTHHHAS BBICOTA OYJET YMECHBINATHCS, IPU MOBHIIICHUN IaBJICHUS - YBEIHUHUBATHC, T. €.
BO3HHUKaeT Oapomerpudeckas omudka AH6ap, 00ycnoBIeHHAs HETTOCTOSHCTBOM aTMOC(HEPHOTO JaBIICHUS y 3EMITH.

Owmnbka AHpap yauTsIBaeTCs CIEAYIOIIM 00pa3oM: nepeod vlienom - YCTAaHOBKOW CTPEJIOK BBHICOTOMEpPA
Ha HYJIb, Heped nocadkoil - yCTAaHOBKOW Ha BBICOTOMEPE NABJICHHUS a’polipoMa IOCAIKW; HpU pacyeme GblCOm -
IMyTeM ydeTa TONMpaBKHU Ha H3MEHEHHE aTMOC(EPHOTO TaBICHUS.

IIpruuHO# BTOpOH cocTaBisiomel Meroamdeckod ommOku AHmemn SBISAETCS HECOOTBETCTBHE
(haKTHYECKOro pacrpeeieHIs] TeMIepaTypbl BO3yXa ¢ BBICOTOW CTaHAAPTHBIM 3HAYCHHSAM, IPUHITHIM B pacdeTre
MEeXaHH3Ma BBICOTOMepa. TemmeparypHas ommOka 0COOEHHO OIacHa IMpPH MOJIETaX Ha MaJbIX BRICOTAX M B TOPHBIX
paiioHax B XOJOJHOE BpeMs rojga. B MpakTWKe CUMTAIOT, YTO JUII MAalbIX BBICOT KaXIble 3° OTKIOHEHHS
(hakTUUECKOM TemmepaTypbl BO3IyXa OT CTAaHIAAPTHOH BBI3BIBAIOT OMIMOKY, paBHYI 1% H3MepseMON BBICOTHI.
OOBIYHO METOIUYECKas TeMIIepaTypHas MOMpaBKa YYMTHIBACTCS C MOMOIIbI0 HaBUraruoHHOH nuHeiiku HJI-10M
WM HaBUranuoHHoro pacuerdynka HPK-2.

Tperbs cocraBmsitomias - AHpen BO3HMKAaeT MOTOMY, YTO BBICOTOMEpD B IPOJNOJDKEHHE BCEro MOJeTa
YKa3bIBaeT BHICOTY HE HaJ IPOJIETAEMON MECTHOCTBIO, @ OTHOCHTEIBHO YPOBHS M300apHUYECKOH IMOBEPXHOCTH,
aTMoc(epHOE JaBlieHWE KOTOPOTO YCTaHOBIEHO Ha mpubope. Uem pasHooOpazHee penbed NpoJeTaeMon
MECTHOCTH, TeM OoJIblIe OyIyT pacXoANThCs TIOKa3aHUs BHICOTOMEPA C HCTUHHOM BBICOTOM.
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Jna ompeneneHns UCTUHHOW BBICOTHI IOJIeTa HEOOXOIMMO YUMTHIBATh IMOMPABKy Ha penbed MposeraeMoit
MECTHOCTH, KOTOPAst OTPEAEISIeTCS

AHpeft =H, pen ~ H asp
rne AHpen - mornpaBka Ha penbed) MpoJeTaeMOi MECTHOCTH, UMEeT 3HaK (+), ecii aOCONIOTHAs BBICOTA
TOYKH BBIIIE a3pOIpoMa B3JIeTa, ¥ 3HAK (-), €CIIH HIDKE;
Hpen - abconroTHas BBICOTA TOYKH peibepa MECTHOCTH. ONpEAEISIETCs JIETYNKOM (3KHITaKeM) IO MOJIETHOM
Kapre;
Hajp - aGconoTHas BbICOTa a3poApoMa B3JIeTa.
Torna:

H, ucm =H, omn -4H, pei,

rac Homnmu - oTHOCUTEIIbHAS BBICOTA.

Onpenenenne MCTUHHON U MPUOOPHOI BBICOTHI IIPH 10JIeTe IO MAPLIPYTY

Ilepswiit eapuanm. JlaBieHue Ha YpOBHE IIPOJIETAEMON MECTHOCTH H3BECTHO M YCTaHOBJICHO Ha
BBICOTOMEpPE, TEMIIEpa Typa B BO31yX€ HM3BeCTHAa. B 3TOM cilyyae MCTMHHAs BbICOTAa IIOJIETA OIPEAEISETCS IO
bopmyie

Hucm =an +AHuucmp, +AHa + AHmemn.
Pacuet npuOOpHO#1 BBICOTHI /I 381aHHOI UCTUHHOM BBICOTHI IIPOU3BOMTCS B OOPAaTHOM TOPSAKE
Hnp =H ey -AH yopin, -AH, - AH 0.

Bmopoit éapuanm. JlaBnenue u teMieparypa y 3eMid B pailoHE MpOJIETAEMOM MECTHOCTH HEU3BECTHBI; Ha
BBICOTOMEPE YCTAaHOBJICHO JaBJICHHUE a3pOpoMa B3JIETa.

Torna ucTuHHAs BBICOTA TI0JIETA ONpeieNsieTcs 1o Gopmyore:

H,.,=H,, +AH .y +AH ,+ AH,,,,,,, -AH),,,
Onpenenenne TpuOOPHOI BEICOTHI IPH 3aIaHHON HCTUHOHN MPOU3BOAMTCS 1O (GOpMYyJIE:

H, np =H ucm +AHper, 'AHmemn - uncmp. ~ a” AH, uncmp.
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BO3AYHIHASA CKOPOCTbD IIOJIETA.

YerpoiicTBa M IPpUMEHEHHE yKa3aTeJ el BO3AYIIHOH CKOPOCTH

A3p0I[I/IHaMI/I‘-leCKI/II71 METOd U3BMEPCHUA BO3}IyIIIHOI7[ CKOpOCTH

Bo3oywnoiu ckopocmuio nonema Ha3bIBaeTCs CKOPOCTb IEPEMEILEHHS CAMOJIETa OTHOCUTEIBHO BO3YIIHOMN
cpenbl. [Ipu 3TOM pa3nuuarOT UCTHHHYIO BO3ZYIIHYIO CKOPOCTh M MPUOOPHYIO CKOPOCTh. VICTMHHAs BO3IyIIHAs
CKOPOCTb HCIIONIb3YETCSl 3KUIMAKEM B IIETISIX CAaMOJIETOBOXK/IEHHS, a IPHOOPHAsE CKOPOCTh MCIHONB3YETCs JIETIUKOM
JUIs TTWJIOTUpOBaHUs camoriera. IlokazaHus ykasaTeiss BO3IYIIHOW CKOPOCTH NPUHATO HAa3bIBaTh MPUOOPHOMN
CKOPOCTBIO.

B caMoneToBOXKICHUM CUHMTAIOT, YTO BEKTOpP BO3AYIIHOW CKOPOCTH COBHAJAacT C IPOAOJIBHOH OCBIO
camMojeTa U JISKUT B TOPU3OHTANBHOM IIOCKOCTH. Takoe MOIMyIIEHHE CYLIECTBEHHO HE BIHUSET Ha TOYHOCTh
pelIeHus] HaBHTALMOHHBIX 3anad. [IpuOopbl, mpeqHasHaueHHBIE JUI M3MEPEHHs BO3IYIIHOW CKOPOCTH IIOJIETa,
Ha3bIBAIOTCS YKA3aTEISIMU CKOPOCTH.

Hambonee pacnpocTpaHeHHBIM METOJOM  HM3MEPEHHsS BO3IYINIHOW CKOPOCTH TOJNeTa  SBISIETCS
a’pOJMHAMUYECKUH, OCHOBAaHHBIM Ha 3aMepe J[aBJICHHWS BCTPEYHOIO IIOTOKA BO3IyXa - CKOPOCTHOTO Haropa.
BennunHa cKOpOCTHOTO HAItopa ONpeAessieTcst CKOPOCTHIO IBM)KEHHS TeJa M INIOTHOCTBIO BO3lyXa:

rze ( - CkopoCTHOM Harop;
P — MaccoBas INIOTHOCTh BO3/yXa;
V -BO3my1IHAsT CKOPOCTE.

v |2
OTCIOﬂa B03,HyIHHaH CKOpOCTB pH
BI)Ipa3I/IM MaCCOByIO IIJIOTHOCTDH p” qepe3 3HAQUYCHUS CTAaTUYECCKOI'O OJaBJICHUS B03;[yxa PH=Pcm’ a6COJ'[IOTHOI>i

TEMIIEpaTypbl BO3yXa Ha BbICOTE noJieTa Ty, ra30BOM IOCTOSHHOM R 1 yCKOPEHUS CUJIBI TSDKECTU g

_ PH
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V~ | —oRT
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CcT
Takum 00pa3oM, NIPH MaJbIX CKOPOCTSX IIOJieTa Uil ONpPEACJICHUS WMCTUHHOM BO3XYLIHOH CKOPOCTH
HEo0XOJUMO HM3MEpSATh JUHAMHYECKOE [aBJICHHE, CTaTHYECKOe IaBJIEHHE W TeMIlepaTypy BO34yXa Ha BBICOTE
nosieta. [lpu mepexose K ICTHHHBIM CKOPOCTSM, TpeBbIIaonuM 400 km/u, He00X0IUMO YUYUTHIBATh CKUMAEMOCTh
Bo3ayXa. [lo3TOMY TapupoBKa COBPEMEHHBIX yKa3aTelel CKOPOCTH MPOU3BOAUTCS 1O OoJIee CIOKHBIM GopMyiIam.

IIpyeMHUKH BO3LYIIHBIX TaBJIeHUN

YkazaTenu CKOPOCTH MOCPEACTBOM TPYOOIPOBOJOB COSAMHSIOTCS C MPHEMHHKAMH BO3IYIIHOTO JABICHHSA
IIB/]. B nacrosimiee Bpemsi MpUMEHSIOTCS Ba Tuna IIB/]: COBMEIIEHHBIM U C pa3leibHbIMU CUCTEMaMU 3aMepa
JaBJICHUM.

Coemewiennnlii. npuemHuKk 6030yuinvix oaeénenuit (Puc. 1) cocront w3 ABYX Kamep: OUHAMHUYECKOH W
craThyeckoil. JlnHamuueckas kamepa COCTOMT M3 COOCTBEHHO KaMepbl / M JIATYHHOH IMHAMHUYECKOW TpyOKH 2,
UMeroIei B CBOEH IMpPUEMHON YacTH BMAsHHOE JOHBIIKO 3 ¢ OOKOBBIM IA30M MAJS MOCTYIJICHHS BO3yXa.
JIOHBIIIKO AMHAMUYECKON TPYyOKH MPEeIoXpaHseT ee OT 3acopeHus. JJuHamuueckas TpyOKa MpOXOAUT BIOJb BCETO
MIPUEMHHKA U 3aKaHYMBAETCS MITYIIEpOM 4.
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Puc. 1. [Ipuemnux 6030yuiHbIX 0agneHuil.

1-ounamuueckas kamepa, 2 -OuHamuyeckas mpyoxa, 3- OouvluKo; 4- wmyyep OuHamuyeckui, S-cmamuieckas Kamepd, 6-
wmyyep cmamuyeckui, 7 - koxcyx, 8 - emynka, 9 - nakoneunux, 10 - snemenm oboepesa, 11, 12-xonmaxmuule konvya, 13-
uzonayuonnas emynka, 14 - anexkmponposooa, 15 - namynnvie mpyoxu, 16 - omgepcmust

Puc. 2. Obwuii 6uo yxazamens 6030ywinoi ckopocmu YC-350

Crarnyeckass Kamepa S5 oOTAelneHa OT JAWHAMHYECKOHM KaMephl TEeperopoakoil W HMeeT BOCEMb
PAacCIIOJIOKEHHBIX, IT0 OKPY>KHOCTH OTBEPCTHH 16, TOCpEeaCcTBOM KOTOPHIX OHA coobmaercsa ¢ armocdepoit. LTymep
6 CIyXWT U COCIUHEHHUS CTaTHYECKOM KaMephl CO CTaTHYECKHUM INTyLepoM KOpIyca ykasaTens cKopocTH. B
KOXKyXe 7 U BO BTYJIKE § MMEIOTCS TPH OTBEPCTHS JUISL OTBOJA BiIaru U3 AMHaMHueckoi kameps! 1. Koxyx u ero
HAaKOHEYHMK 9, HABUHUMBAIOIIMUICS Ha BTYJKY 8, CHApYy>KU MOKPHITH HUKETIEM.

[IpuemHnKk  cHaOXeH  dJeKTpooOOrpeBaTesieM,  INPEJOXPaHSIOMMM  ero  OoT  oOneaeHeHus.
DrekTpooborpeBaTesb COCTOUT U3 dneMeHTa oborpeBa 10, AByX KOHTakTHBIX Kojenl 11 m 12, BCcTaBIeHHBIX B
M3OJISIIMOHHYIO BTYIIKY 13, M IBYX SJIEKTPOIIPOBOAOB 14, pacnonoKeHHBIX B JIATYHHBIX TpyOKax 15.

Bropo#i THm mpHeMHHMKa HWMeEeT pa3/ieNbHBbIe CHCTEMbl 3amMepa IIOJIHOTO W CTaTHYeCKOro JaBJICHUS.
Cratndeckoe aBlIeHNE ITOJJACTCs Yepe3 OTBEPCTHE B OOPTY (ro3esiKa.

YcrpoiicTBo yka3zaTeseil BO3AYIIHOH CKOPOCTH

B Hacrositiee BpeMs NPUMEHSIOTCSL YKa3aTelIn CKOPOCTH JIBYX THUIIOB: yKazaTenu npudopHoi ckopoct YC u
KoMOMHUpOBaHHbIe yka3arenu ckopoctd KYC. IlepBbie ycTaHaBIMBAIOTCS HAa CaMoJIeTaX, BEPTOJIeTax U IUlaHepax C
HeOOJIBIION CKOPOCTHIO MOJIETa, BTOPHIC - HA CKOPOCTHBIX CAMOJIETax.
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OO6mwmit Buy ykaszarens npubopHoi ckopocta YC-350 u3zo0OpaxkeH Ha Puc. 2, a cxema ero MexaHu3Ma - Ha
Puc. 3. UyBCTBUTEIBHBIM 3JIEMEHTOM YKazaTells SIBJISIETCS MaHOMeTpHueckast kopoOka 1. OHa mpezacrasisier co0oi
JIBe ro(pupOBaHHBIE MEMOPaHbI, H3TOTOBJICHHBIE U3 (HOCHOPHUCTOI OPOH3BI M CHassHHBIE MEXKAY COOOH 10 KpasM

K HmxHEH cTOpoHEe MaHOMETPHYECKOH KOPOOKH MpHUMAasH XKeCTKui 1eHTp 2. JXKecTkuil MeHTp CIYKUT IS
KpETJICeHUs] KOPOOKN K OCHOBAHMIO MEXaHM3Ma M Ul IPUCOEIMHEHHS TpyOorpoBoaa 3, MO0 KOTOPOMY MOCTYMAeT
TIOJTHOE JIaBJICHHE BO3/IyXa BO BHYTPEHHIOIO TTOJIOCTh YyBCTBUTEIBHOTO 3JIeMeHTa. BTopoii koner Tpybomnposona 3
IIpUNasH K WTyepy 4, yKpeluleHHOMY Ha 3aJHel CTeHKe Kopiryca npubopa. Lltynep 4 Ha3bIBaeTCs MHAMUYIECKUM
n obo3Hauaercs OykBamu «JlH». K Hemy mpucoemmnsercss TpyOOmpoBOA, MAYMIMI OT MITyIepa AMHAMHYECKOH
TpyOKH IIPHEMHHKA BO3YIIHBIX JABICHUH.

K BepxHeMy eCcTKOMY LEHTPY KOPOOKH IpHIIasiHa CTOIKa 5, K KOTOPOH IIApHHUPHO NPHUKpEIUIeHa Tsara 6
MepejaTOuHoro MexaHu3Ma. BTOpoll KoHen TSrd MIApHHUPHO COEAMHEH C phlyaroM 7 Baimuka cekropa. C
MIPOTHBOIIOJIOKHOW CTOPOHBI BAJIMKA YKPEIUIEH NPOTUBOBEC 9, MpeHa3HAYSHHBIN JJIsl CTaTHYECKOi OanaHCHPOBKU
Mexanu3Ma. Ha ocu Baymka 8 ykperuieH cexrop 10, cueruieHnsiii ¢ Tpubkoii 11. Ock TpuOKK HaXoIUTCsl B IIEHTpE
npubopa, ¥ Ha Hee HacakeHa crTpenka. Ha ocu TpuOKM yKperuieHa crnupainbHas HpyxkuHa 12, ciyxamas s
ycTpaHeHus JIIOPTOB U 3aTUpaHUi B MexaHu3Me. MexaHu3M npubopa He UMeeT TeMIepaTypHOil KOMIIEHCALIUH, TaK
KakK TeMIepaTypHasi IIOTPeIHOCTh ITPUO0Opa MPaKTHIECKOT0 3HAYECHHS HE UMEET.

[kana mpubopa oTTapupoBana B n1uana3zone ckopocrei ot 50 mo 350 km/u. Llena nenenns 10 km/4; neneHus
oun¢poBaHbl yepe3 Kaxapie S0 km/d.

Puc. 3 Cxema mexanusma ykazamens 6030yuinoii ckopocmu muna YC-350:

1 - manomempuueckasn kopobxa, 2 - scecmxuii yenmp,; 3 - mpyoonpoeood, 4-wumyyep, S-cmoiika; 6-msea, 7-pviuae; 8-6anux
cexmopa; 9- npomugogec, 10-cexmop, 11-mpubka;’ 12-cnuparnvhas npysxcuna, 13-npomueosec cekmopa; 14- wkana

Kopnyc mpubopa repMeTH4HBINH, M3rOTOBIEH W3 aJOMHHHEBOTO CIUlaBa WM IutacTMaccel. C JMIeBoi
CTOPOHBI KOPITyC 3aKpHIT CTeKJIOM. Ha 3amHeil cTeHKe MMeeTcsl CTaTHYeCKHH MITylep, 00O3HAYCHHBIH OyKBaMu
«Cr». K Hemy npucoenunseTcs TpyOOnpoBoI, HAYIIUH OT IITyIepa’ CTAaTUUECKON KaMephbl MPUEMHHUKA BO3/1YILTHOTO
JIABJICHUSL.

Pacuyer BO31ylIHO# CKOPOCTH M0JIETA
Omuodku ykaszareseil BO3AYIIHON CKOPOCTH

HHcmpymeHmaﬂbete owmuoKu AVuHcmp OOBSICHSIIOTCS HECOBECPIICHCTBOM HM3TOTOBJICHUS MEXaHU3Ma
yKasarejsi CKOPOCTH, U3HOCOM ,HeTaJ'IGfI U U3MCHCHUCM YIIPYTIUX CBOICTB YYBCTBUTCJIbHBIX JJICMCHTOB. Onu
OIPCACIIAIOTCA B J'Ia60paTOpHI)IX YyCJI0BUSAX. Ilo pe3yibTaTamM TaKOH IIPOBEPKU COCTABJIAIOTCA l"paq)I/IKI/I n Ta6J'II/I]_[I)I
HWHCTPYMEHTAJIBHBIX MOIIPAaBOK, KOTOPBIMH MOJIB3YETCS SKUIIAXK B ITOJICTE.

Aspoounamuueckue owuoku AV, yxazareneit Bo3aymHON CKOPOCTH OOYCIOBIEHBI MOIPEIHOCTHIO
M3MEpEHNs] CTAaTHYECKOTI0 JIABJICHHS BO3JlyXa Ha BHICOTE IMOJIeTa. XapakTep M BEJIMYMHA 3TUX OLUIMOOK 3aBHCAT OT

THMa CaMoJIETa, MECTa YCTAHOBKM NPUEMHHMKA BO3AyIUHOTO JaBjeHHs M ckopoctH nonera. Quiuoku AV,
OIIPEJICISIFOTCS. Ha 3aBOJIC ITPU BBIITYCKE CaMoJIeTa M 3aHOCSTCS B CIIEHaIbHBIN rpaduK win Tabiauiy nonpasok. Ha
HEKOTOPHIX CaMoJIeTaX COCTABILIETCS TaOJHMIA CYMMapHBIX IIONPAaBOK, YYWTHIBAMOLIas WHCTPYMEHTAJbHBIC M
a3pOAMHAMUYECKUE OLTHOKH.
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Memoouueckue owiudKku BO3HUKAIOT B PE3yNbTAaTe HECOOTBETCTBHS YCIOBUIl, NPUHATHIX B pacdeTe
pudopoB, (HhaKTHIECKOMY cOCTOsIHHIO aTMocdepbl. CKOpOCTHOI ,Harop siBisieTcst GYHKIMEH TNIOTHOCTH BO3yXa P
W BO3AYIIHOHM ckopocTH nosieta V. CienoBarenbHo, pHOOp Oy/AeT AaBaTh TOYHBIC ITOKa3aHUS TOJBKO IPH OJHOM
3HAYEHNH MACCOBOW IJIOTHOCTH BO3/yXa, HA KOTOPOE OH paccyuTaH. [Ipu TapupoBKe HIKabl yKa3aTens CKOPOCTH
MaccoBasi IUIOTHOCTh BO3JyXa Oepercs paBHoi 0,125 ke ¢’/m* Takas IIOTHOCTH COOTBETCTBYET aTMOC(EPHOMY
nmaBieHuio P=760 MM pt. cT. U Temmeparype Bo3ayxa f,= +15° C. B melicTBUTEeIbHOCTH (DaKTHUECKask IUIOTHOCTH
BO3lyXa OYEHb PEOKO COBNajgaeT ¢ pacdyeTHOH. IIpm mompeme Ha BBICOTy MaccoBas IIOTHOCTh BO3AyXa
YMEHBIIIAETCS], BCICACTBHE. YETO YKa3aTeIb CKOPOCTHU MOKA3bIBAET CKOPOCTh MEHBIIIE HCTHHHOM.

Oummbky ykasarens ckopoctd AV, BO3HHKAIONIYIO OT W3MEHEHHMs MIOTHOCTH BO3/yXa, ONPEIEsioT MpH
NIOMOIIM HAaBUT'AL[MOHHOM JIMHEHKHK 10 TeMIlepaType Hapy»KHOTO BO3IyXa M BBICOTE IOJIETa, OT 3HAYCHHS KOTOPBIX
3aBHCHUT IUIOTHOCTB BO3/yXa.

IIpu ckopoctu monera mpumepHO 350 km/u BO3MyX BIIEpEOd caMoOJieTa CKMMAeTcs, €ro IUIOTHOCTH H,
CIIeJOBATENIbHO, CKOPOCTHON HAIOp YBENMYMBAIOTCS. Ha Majblx BBICOTax OIIMOKA BCIIEICTBHE CHKUMAEMOCTH

Bosnyxa AV y He3HAauuTeNbHA, HO C YBEIMYEHMEM BBICOTHI M CKOPOCTH MOJIETA OHA 3aMETHO BO3DACTAET.
[TompaBka Ha U3MEHEHNE C)KUMAEMOCTH BO3/IyXa OIpeaernseTcs ¢ moMmomnisio rpaduka (Puc. 4) mmm nmo cienuansHON
IIKaje HAaBUTALMOHHOIO pacdeTduka. [Ipu pacuere HCTMHHOI CKOPOCTH 3Ta HOIpaBKa BCETIa BBIYUTAETCS, a MPH
pacdeTe mpuOOPHOIT CKOPOCTH -TIPHOABIIETCS.

Meroauueckre OUIMOKM TMPHBOMAT K 3HAYUTEIBHOMY PAaCcXOXKICHUIO MPUOOPHOM M HMCTHHHOM CKOPOCTH,
0COOCHHO MU TOJIETaX Ha OOJBIINX BBICOTaX M CKOPOCTSX. Ha CKOPOCTHBIX M BHICOTHBIX CaMOJIETaX MPUMEHSIOTCS
JIBYXCTpeJIOuHble KOMOMHMpOBaHHBIEe ykazartenu ckopoctd (KYC), Tak kak OHM HMEIOT JBa YYBCTBUTEIHHBIX
3JIEMEHTa: MaHOMETPUYECKYIO0 KOPOOKY st 3aMepa CKOPOCTHOTO Hanopa U OJIOK aHEePOUIHBIX KOPOOOK JUIsl 3amepa
CTaTHYECKOTO JaBJICHUs BO3/IyXa Ha BBICOTE IOJIETA.

Opnako KYC He nMeeT 4yBCTBHUTENBHOTO 3JeMEHTa Ui 3aMepa (DaKTHYECKOH TeMIepaTyphl BO3JIyXa Ha
BBICOTE T0JIeTa. Temreparypa B IpuOOpe YYMTHIBAE€TCS MO CTAaHAAPTHOH aTMocdepe MpH TapUpOBKE MIKAJBIL.
Benmnunna wmerommueckoit morpemHoctd KYC 3aBHCHT OT BENMYMHBI OTKJIOHEHHUSI TEMIEpaTypbl Hapy>KHOTO
BO3/lyXa Ha BBICOTE IOJIETa Ob’_l;} CTaHAAPTHOM.
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Puc. 4. I'pagpux nonpasok na usmenenue cocumaemocmu 6030yxa.

Pacuyer MCTHHHOM BO3AYIIHOM CKOPOCTH 110 MOKA3aHUIO OAHOCTPEJIOYHOI0 YKAa3aTeJ s
CKOpOCTH

Pacuer npoussourcs no popmyine: Viem=Vupt AV unempt AV y
rae Vyp -npubopHas BosayIuHas cKopoCTb;
AV yyemp -MHCTpYMeHTAIbHAS TIONPABKA yKA3aTeIIs BO3AYIIHOH CKOPOCTH;

AV, -meTonnueckas nonpapka yKasatelis BO3IyIIHOM
CKOPOCTH Ha M3MEHEHHUE IUIOTHOCTH BO3.LyXa.
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IlIpumep. TloxazaHue ykasaTens BO3AYIIHOW ckopoctu 220 km/u; BbicoTa nonera 2700 m; temmeparypa

BO3/yXa Ha BBICOTA HoJjeTa #,= -10° C; MHCTpyMEHTaNbHas IOMpPaBKa AVu,,cmp = +6 km/u. OnpenenuTb HCTUHHYIO
BO3YIIHYIO CKOPOCTb.

Pewenue: 1. B moxazanne BO31yIIHOI CKOPOCTH 110 MPUOOPY BHOCUM MHCTPYMEHTAIBHYIO TIONPaBKy CO
CBOUM 3HaKoMm: Vnp + AVu,,cmp =220+6 = 226 km/u.

2. 3arem Ha mkane nuHeliku HJI-10M. «Temneparypa Ha BeICOTE AJI1 CKOPOCTH» HAXOAUM JEJICHUE, PaBHOE

TEMIIEpaType BO3[yXa Ha BBICOTE .IIOJETA t,=-10°u YCTaHaBIMBaeM €ro MpoTUB BbICOTHI nonera 2700 M Ha
mkane «Bpicora mo npudopy (km)». [locie 3Toro Ha mkasne JTuHEHKH «BpicoTa M CKOPOCTh O MPUOOPY» HAXOAUM
JIeTICHNE, COOTBETCTBYIOIIEE BO3IYIIHOW CKOPOCTH MO NMpHOOpPY C y4eTOM HHCTPYMEHTaJIbHOM mompaBku (226
KM/4), ¥ IPOTHB ATOTO JeJIeHUs Ha 1iKaje «/crpaBiieHHbIE BBICOTA U CKOPOCThY ONpeensieM ckopocth Vucm=255
Km/u.

Pacyer npuGoOpHOIi BO3AYIIHOM CKOPOCTH IS OAHOCTPEJIOYHOI0 YKa3aTeJsi CKOPOCTH

[TpubopHas Bo3ayNIHAS CKOPOCTH paccuuThiBaeTcs 1o Gopmyne: Vap = Vucm — AVm — AVuncmp.

Ilpumep. 3anaHHas WCTUHHAs BO3AYIIHAs ckopocTb 200 km/u; Bbicota mnosnera 3000 m; temmeparypa
BO3/lyXa Ha BbICOTE TojeTa t,=-20 C; UHCTpyMeHTaIbHas MompaBKa ykaszatens ckopoctd AVumemp= + 5 km/u.
OnpenenuTh MOKa3aHHWE YyKa3aTels BO3MYIIHOH CKOPOCTH JUIs TOJeTa C 3aJaHHOW WCTUHHOW BO3IYIIHOU
CKOPOCTBIO.

Pewenune. 1. YuuteiBaem no nuHeiike HJI-10M MeToauvecKkyro MONPAaBKY Ha W3MEHEHUE IUIOTHOCTHU
Bo3ayxa. i 3TOTO Temreparypy BO3IyXa Ha BBICOTE IOJIETA, B3ATYIO Mo mkane // (cMm. puc. ??7), HEOOXOIUMO
TIOJTBECTH TIPOTHUB BBICOTHI OJIETA TT0 IKajie /2. 3aTeM MPOTHB UCTUHHON BO3AYIIHOW CKOPOCTH, B3ATOH MO IIKaJe
14, mpounTaTh 1O MIKae /5 UCTIPABIEHHYIO CKOPOCTh, KOTOpas paBHA B JaHHOM cirydae 178 km/u.

2. Y4uThIBaéM HHCTPYMEHTAIFHYIO MONIPABKY U ONpeaesnsieM VIip.

Vap = Vnp. ucnp - AVuncmp =178 - (+ 5) = 173 km/u.

Pac4yer HCTHHHOI BO3IYIIHONH CKOPOCTH 110 NMOKA3aHMIO IIMPOKOii cTpesakun KYC

Pacuer nmpousBoautcs mo Gopmyie:

Vucm = Vnp + AVuncmp + AVa -A Ve.ore + AV,

rae Vnp - nokaszanue MIHUPOKON CTPEIKH;

AVa - a>ponvHaMUYECKas MTONPABKA YKA3aTENs CKOPOCTH;

A Ve.ore - TlonpaBka Ha U3MEHEHUE COKUMAEMOCTH BO3/LyXa C BBICOTOMA.

Ilpumep. TlpuGopHas ckopocTb mmoiieTa Ha BeicoTe 7800 m paBHa Vnp = 450 xkm/u; daxrtudeckas

TeMIepaTypa HapyxHoro Bosgyxa fm = -40°% wunctpymenrtansHas mompaBka AVuew, = + 5 km/u;
aspoauHamuueckas nonpaska AVa = -8 km/u. OnpenenuTh UICTUHHYK CKOPOCTb.

Pewienue. 1. YuutsiBaeM HHCTPYMEHTAIBHYIO U a3POJUHAMUYECKYIO TOIPABKU:

Vap. ucnp = Vap + AVuncmp + A Va =450+5 + (- 8) = 447 km/u.

2. U3 rpaduka (cm. Puc. 4) Haxoaum mompaBky Ha u3MmeHenue cxkumaemoctu AVewe = 13 km/u u
YUHUTBIBaEM ee:

Vap. ucnp - AVeare =447 - 13 = 434 km/u.

3. VyureiBaeM c¢ nomomeio HJI-10M Mmeroandeckyio MONpaBKy Ha W3MEHEHHE IUIOTHOCTH BO3AyXa H
oTpeJieNisieM UCTUHHYIO CKOpocTh: Vucm = 650 km/u.

PacuyeT HCTMHHOM BO3AYIIHON CKOPOCTH IO NMOKa3aHUAM y3Koi cTpeaku KYC

Pacuer nponsBoautcs mo Gopmyie:

Vucm = Vkyc + AVuncmp + AVa + AVmemn,

rae Vkyc - mokazanus y3koii ctpenku KYC;

AVmemn - TeMIiepatypHasi IoIpaBKa.

Ilpumep. Ilokazanue y3koii crpenku Vkye =820 km/u;

BBICOTA TIoIeTa 9000 m; TemmepaTypa Hapy»KHOTO BO3[yXa, onpejeieHHas 1o npubopy tuna THB, ¢,, = -
35°; uncTpymenTansHas nonpaska AVuuemp = -8 km/u, A Va + 10 km/a. OnpenenuTs HCTUHHYIO BO3AYIIHYIO
CKOPOCTb.

Pewienue. 1. YautsiBaeM HHCTPYMEHTAIBHYIO U a3POJUHAMUYECKYIO TIOTPABKH:

Viyce + AVuncmp + AVa = 820 + (- 8) + (+ 10) = 822 km/u.

2. ITo mkane monpaBok HaBUTanuoHHOTO pacyerynka HPK-2 naxomum A ¢t = 20°.

Tornma dakxTiueckas TeMnepaTypa Hapy>KHOTO BO31yXa OyIeT paBHa

t,=t,, -At =-35°-20°=-55°.
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3. YuuteiBaeMm ¢ nomopsto HJI-10M MeToauueckyro TeMIepaTypHYIO MONPaBKy U ONPENEIseM UCTUHHYIO
ckopocts Vucm= 800 km/u.

HN3mepenne Temneparypbl Ha BbICOTE 10JIeTa

B HAcCToAlICS BpeMs IS U3MCPCHHSA TEMIICPATYPbl HAPYIKHOI'O BO3AyXa IPUMCHSIOT 2J1€eKmpuueckue
mepmomentpol CORPOMUB/IEHUA.

Puc. 5 Brewmnuii 6uo mepmomempa

ITpuHiun geicTBUS TaKOro TEPMOMETpPa OCHOBAH HAa M3MEPEHHU CONPOTHBIICHUS NMPOBOAHUKA, 3aBUCALIETO
OT OKpY’KaloIlel TeMIepaTyphl.

Ha camonerax (BepToneTax) ycTaHaBIMBAIOTCS TEPMOMETPBI Hapy»HOTo Bo3nyxa TY3-48 u THB-15.

[lxana nompaBok st TY3-48 HaHeceHa Ha HaBurauuoHHod nuHeiike HJI-10M u HaBUraumoHHOM
pacuetunke HPK-2. Illkana monpaBok st THB-15 Hanecena Ha HaBUTrauMOHHOM pacueTuuke. [Ipu cpaBHEHUH
KNI TOMpaBoK TepmMoMeTpoB TYD-48 u THB-15 BumHO, 94TO AN HCTHHHBIX cKopocTed monera 1o 800-900 xm/a
IIKajbl MMEI0T Maioe pasziaudue. [Ipn monere Ha OKONO3BYKOBBIX M CBEPX3BYKOBBIX CKOPOCTAX pa3HHUIA B
monpaBkax K Ttepmomerpam TY3-48 m THB-15 3HaunrtenpHa, MOATOMY HEOOXOIMMO IOIB30BATHCSA TOJBKO
COOTBETCTBYIOIIMMH IIKaJaMu mompaBok. [Ipum pacuere QaxkTudeckoi TeMmIepaTypbl MONPaBKY HAAO BCEraa
BBIUUTATH.

Onpenenenne Ve 10 moxkasaHuaM V, kyc

TemmepaTypa OKpy>KaroLIero Bo3ayXa sBISETCS OCHOBHBIM (akTopoM 1yt onpeaeseHus Vucm
3aBucuMocTb Vucm OT TeMmeparypbl OKPYKAaloOLIEro BO3IyXa SBISETCS TOYHO TaKOM jKe, KaK M HpH
onpenenenun Hucnp.
5° A=1%Vnp.xyc
IIpumep. Onpenenuts Vucm, ecmu top =+20° VapKYC =500 xm/y.
Pewenue: At=+20-15 = +5°, cnegosarensuo Vucm = 505 kw/u.
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BJIMAHUE BETPA HA ITIOJIET CAMOJIETA

HaBuranuoHHbIA TPEYroJbHUK CKOPOCTEH U €ro 3JIeMEHTHhI

A
L

Puc. 1. Hasueayuonnwlii mpey2oabHuK ckopocmetl
TpeyronsHHUK, OOpa30BaHHBIA BEKTOPOM BO3AYIIHOW CKOPOCTH, BEKTOPOM BETpPa M BEKTOPOM ITyTEBOH
CKOPOCTH, HA3bI6ACMCA HAGUZAUUOHHBIM mpeyzoabHuKkom ckopocmeii (Puc. 1).

DneMeHTaMH HaBUTALMOHHOTO  TPEYTOJIbHUKA CKOpOCTeM SABIAIOTCS: V - BO3AYyIIHas CKOpPOCTh; W-
CKOpOCTh BeTpa; Vnm - myteBas cKOpocTh;, & - HampasieHue Berpa; K - kypc camoinera; YC - yron cHoca; ITY -
nyTeBoil yron; YB - yron Betpa; KVB - KypcoBoil yroi BeTpa.

JIBikeHHe BO3[yXa OTHOCHUTEIIbHO 3€MHOH IMOBEpXHOCTH Ha3biBaeTCsi éempom. CKOPOCTh U HAlpaBjeHUE
BeTpa XapaKTepU3yeTcsi BEKTOPOM BeTpa. B caMOJICTOBOXICHUU HAaIlpaBiIeHHE BETPa H3MEPSIETCS MEXIy
MEpHUJIMaHOM M BEKTOPOM BETpa. DTOT BETEp HaA3bIBAaeTCS HaBUTALMOHHBIM (Kyaa nayer Berep). Hampamnenue
METEOPOJIOTUIECKOTO BeTpa OTIMUYAETCs OT HaBurannoHHoro Ha 180° (oTkyaa ayet BeTep).

CKOpOCTB nepeMeniCHrd CaMOJIETa OTHOCUTCIIBHO MOBEPXHOCTHU 3eMiu Ha3bIBAETCS nymeeol? CKoOpocmbio.

Yron mMexay BEKTOPOM BO3JIYIIHON CKOPOCTH M BEKTOPOM IIYTEBOl CKOPOCTH HA3BIBAETCS Y2I0M CHOCA.
YT0J CHOCA OTCYUTHIBACTCS OT BEKTOPA BO3AYIIHOW CKOPOCTH BIPABO (TUTIOCOBOI) U BIICBO (MHHYCOBO).

Ilymegvim y2nom Ha3bIBacTCs yroil MEXAY CEBEPHBIM HAlPaBICHHEM MEPUAMAHA M BEKTOPOM ITyTEBOM
ckopoctu (nuHUeH myTH). OH OTCUMTHIBACTCA OT CEBEPHOTO HANpaBJICHHs MeEpUAMaHa OO0 BEKTOpa IIyTeBOU
CKOPOCTH TI0 XOAay 4acoBoil ctpenku ot 0 mo 360°. Pasnuuaror 3amaHHbld myTeBoi yron 3I1Y u daxkrudeckuii
nyresoi yroua @Iy

[TyteBoit yron onpenensercs mo hopmyne: I1Y=K+YC

Yron MexIy BEKTOpOM IyTEBOW CKOPOCTH M BEKTOPOM BETpa HA3bIBACTCS p2iom eempa. YTOI BeTpa
OTCUHUTBIBAETCS OT BEKTOPA IyTEBOM CKOPOCTHU 0 BEKTOPA BETpa Mo X0Ay 4acoBoii ctpenku oT 0 10 360°.

Yron Mexay BEKTOPOM BO3IYLTHOW CKOPOCTH M BEKTOPOM BETpa Ha3bIBAETCSl Kypcosvim (OOPTOBBIM) y2iom
eéempa KypcoBoii yroJ BeTpa OTCYMTBHIBAETCS] OT BEKTOPa BO3/AYIIHOM CKOPOCTH 0 BEKTOpa BETpa MO XOAY YaCOBOM
crpenku ot 0 10 360°

Jlnst pacyeTa HaBUTAaIMOHHBIX 3JIEMEHTOB II0JIETA HCTIONIB3YIOTCS CIEAYIOIINE 3aBUCUMOCTH MEXKIY
3JIEMEHTaM{ HaBUTAIIMOHHOTO TPEYTOJIbHNKA CKOPOCTEH:

V,=VcosVC+WcosYB
sinVC = I/;/sin VB

W sin KYVB
V +W cos KVB

1gVg =

W IPUOTMKEHHO

Vaiz=V + Wcos ¥B,
YC~60 s ¥B
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V,=VcosVC+WcosVB

HaBHFaHHOHHBIﬁ TPEYTOJIBHUK CKOpOCTCﬁ pemacTca € MOMOINBKO ABTOMATUYCCKHUX CYETHO-PEIIArOIINX
YCTPOﬁCTB, C IOMOIIBIO BETPOUECTA, paCUCTUNKA, HA HaBI/IFaI_II/IOHHOﬁ JIMHCHKE U HpI/I6J'II/I)KCHHO B YM€.

OmnpenesieHue MyTeBOil CKOPOCTH

Beuny Toro, uro cosYCAl, dopmyny W=V cosYC+U cosYB MOXHO HCIIONB30BaTh I HMPUOTMKEHHBIX
ONpeIeJICHUI:

W=VecosYC+UcosYB,

rae YB - yron Betpa (onpeaernsiercs o ¢popmyne YB= 8- MK).

Hpumep. Onpenenuts W, ecin Hanpasiesne Betpa O = 170°, MK = 110°. V = 780 km/4. U = 70 km/4.
Pewenue: 1. YB=170-110=60°. 2. W =780 + 0.5*¥70 = 815 xm/u.

3aBUCHMMOCTH HABUTAlIMOHHBIX 3JIEMEHTOB OT H3MEHEHUs peKUMa MmoJieTa ujim BeTpa

V3meHeHne BO3AYIIHONW CKOPOCTH MPUBOANT K U3MEHEHHUIO ITyTEBOW CKOPOCTH Ha BenuauHy AV
Va;=Va+(= AV)

Y K U3MEHEHHIO yIJia CHoca Ha BennuuHy AYC:

ayc =5 yc.

Puc. 2. Usmenenue snemenmos HABUcAYUOHHO20 mMpeYcOolbHUKA cxopocmezi npu UsMeHernuu Kypca camoniema

H3menenue yena cHoca py N3MEHEHNH BO3AYIIHON ckopocTy 10 10% ee HaualbHOTO 3HAYCHUS] MOXKHO HE
YUYHUTBIBATh, TaK KaK OHO COM3MEPHMO C TOYHOCTBIO €ro omnpexeneHus. [Ipu Gonee 3HaunTensHOM M3MeHeHUH (15-
20%) BO3IyLIHOW CKOPOCTH CJIEyeT BHECTH MOIPABKY B KypC CIIE0BAHUs, PACCUNTaB HOBOE 3HAUEHHE YIJIa CHOCA.

H3menenue Kypca npv TOCTOSIHHBIX 3HAYEHHSX BO3JYIIHONW CKOPOCTH, HAMpPABICHUS U CKOPOCTH BETpa
MpUBOAMT K M3MeHeHuto Vn, YC, YB, @I1Y (Puc. 2).

IIpakTHyecku ycTaHOBJIEHO, YTO MPU U3MEHEHHUH Kypca B npenenax 15-20° Ha cpenHux BeicoTax u o 10-15°
Ha OOJBIIMX BBICOTAX M3MEHEHHE IYTEBOIl CKOPOCTH W YIja CHOCa HE3HaYMTENIFHO, IMO3TOMY Ha HOBOM Kypce
MOKHO IIPOAOJIKATh MOJET HEKOTOPOE BPEMS C MIPEKHUMHU PACUETHBIMU JTAHHBIMH.

Ecmu xypc u3menen 6osiee yem Ha 20°, TO HEOOXOAMMO OMPEIETUTHh YTOJI CHOCA W MYTEBYIO CKOPOCTh Ha
HOBOM KYPCC€ U YUUTBIBATH UX IJIA CJICAOBAHHS 11O JIMHHUU 3a1aHHOT'O ITYTH.

Ot y2na éempa myTeBas CKOPOCTb H YTOJI CHOCA 3aBUCAT CJICIYIOIUM 00pa3oM:
npu YB=0° (Berep nonytHslit) YC=0, Va=V+W;
Ipu yBenrueHnH yria Betpa oT 0 1o 90° yros cCHOCa yBENTHYNBAETCS, a IyTeBasi CKOPOCTh YMEHBIIACTCS;

npu YB=90° (Berep OOKOBOIf) yrojn CHOCa MaKCHUMaJIbHBIH, g MyTeBas CKOPOCTb NPHUMEPHO paBHA
BO3JIYILIHO;
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IpH yBeIuueHHH yria BeTpa oT 90° 1o 180° yros cHOcCa U IMyTeBast CKOPOCTh YMEHBIIAIOTCS;
npu YB=180° (Betep BcTpeunsnit) YC=0, a Va = V-W;
TIpH yBEeIMUEHNH yriia BeTpa oT 180° mo 270° yron cHOca U IyTeBast CKOPOCTh YBEITHUNBAIOTCS,

npu YB=270° (Berep OOKOBOif) yronm cHOca MaKCHMAaJbHBIH, a IyTeBas CKOPOCTb IPUMEPHO paBHA
BO3/1yLIHOM;

mpu yBenndeHWH yria Berpa oT 270° mo 360° yrom cHOca yMeHBINAETCs, a IIyTeBas CKOPOCTh
YBEITHMUMBACTCS.

Takum obOpaszom, mpu yriax Berpa 0-180° yriel cHOca MOJOXUTEIbHBIE, a NpH yriaax Berpa 180°-360°-
OTpHIIATEIIFHBIC; ITyTeBasi CKOPOCTH Ipu yriax Berpa 270°-0- 90° Gorpire BO3AYITHONW CKOPOCTH, a TP yTilaX BeTpa
90°-180°-270° MeHbIIIEe BO3TYITHONH CKOPOCTH.

HITtypMaHCcKHe CYEeTHbIE HHCTPYMEHThI

Ha3zHauyeHue U YCTPOMCTBO HABUTAIMOHHOM JIUHEeHKH HJI-10m

Hapuranmonnas nuneiika HJI-10M sBiseTcss CYETHBIM MHCTPYMEHTOM JIETYMKAa M IUTypMaHa U
IpeAHa3HaYeHa [UIsl BHIIIOJIHECHNS HEOOXOJMMBIX PAcYETOB IPH MOATOTOBKE K ITOJIETY U B MOJIETE.

Ona YCTpOCHA MO MNPUHIUITY OOBIYHOHN CUETHOMU JIOFapI/I(l)MI/I‘IGCKOf/'I JIMHEHKN ¥ TO3BOJISIET 3aMEHHTH
YMHOXXCHUC W [JCJIICHUC YHCCII Ooitee IMPOCTBIMU HeﬁCTBHHMH - CJIO)KCHUCM W BBIYUTAHUEM OTPE3KOB MIKaJ,
BbIpaXKarOIUX B OMPCACIICHHOM maciurade J'IOI‘apI/I(l)MLI ITHUX YUCCIIL.

HapuranuoHHas nMHEWKa COCTOMT W3 KOpILyca, JBM)KKAa M BHU3MpPKH. Ha kxoplyce u JBHXKKE HaHECEHbI
IIKaJIbI, MHIEKCHI, (hopMyiibl 1 HaamucH (Puc. 3).
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Puc. 3. Hasueayuonnas runeixa HJI-10M

Ha3Ha4yeHue u yCTPOMCTBO BeTpoYeTa

Berpouer mnpeaHazHaueH Ui rpaduueckoro pemieHHs pasliMuHbIX 33]ad 10 OIPEACICHHIO 3JEMEHTOB
HABUTAIIMOHHOTO TPEYTOJbHUKA CKOpOCTEe. OH COCTOUT M3 CEKTOPa, a3UMYTAILHOTO Kpyra U JIMHEHKN CKOPOCTEH

(Puc. 4).
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Puc. 4. Yempoiicmeo eempouema:

1 - kypcosas uepma, 2 - wikana yenog cHoca, 3 - cekmop; 4 - azumMymanvHulil Kpye, 5 - pabouuti wacme quHelku, 6 - TUHeuKa co
wiKanou ckopocmet

Ha3naveHue M yCTPOHCTBO HABUTALIMOHHOI0 PacYeTYNKA HPK-2

Hapurammmonnsiit  pacuetunk HPK-2, paspaboranmeiii M. B. KamamHWUKOBBIM, SIBISETCS CUYCTHBIM
MHCTPYMEHTOM, NpEIHA3HAYEHHBIM AJISI BHINOJHEHUS] HAaBUIALIMOHHBIX PAcueTOB IIPU IOATOTOBKE K IOJETY U B
THOJIeTe.

HpI/I MOMOIIU HABUTAITUOHHOI'O pACYCTUYMKA PCIIAIOTCA CICAYIOIIUNC 3a/1avn:

pacder yria cHoca, IyTeBOil CKOPOCTH, KYpCOBOTO yIjla BeTpa, Kypca mnosera Win (akTHYEeCKOro IyTeBOro
yriia 1o U3BECTHOMY BEKTOPY BETpa;

OTIpEeJIeTICHNE BETpa 10 M3BECTHOMY YIJIy CHOCA W ITyTEBOM CKOPOCTH, IO JBYM YIJIaM CHOCA U IO JABYM
ITyTEBBIM CKOPOCTSIM;

OIpeieIeHUe IPONAEHHOTO Iy TH, CKOPOCTU ¥ BPEMEHU T0JIETA,;

HaXO0XJICHUE paJiyca 1 BpEMEHH pPa3BOPOTa Ha 3a[aHHbIH yroJ O U3BECTHBIM CKOPOCTH M YIIIy KPeHa;
TepecyeT NCTUHHON CKOPOCTH B IPHOOPHYIO W PUOOPHOH B UCTHHHYIO B Auana3zone 100-2500 km/g;
olpesiesieHue yucaa M, COOTBETCTBYIOIIETO 3aJaHHOI CKOPOCTH 1oJIeTa, U Ha000pOT;

OTIpeJIeTICHNE TMONPABKM Ha C)KUMAEMOCTh BO3[yXa B IIOKA3aHHs IIUPOKOH CTPENKM KOMOMHHMPOBAHHBIX
yKasaresnei CKOpOCTH;

repecyeT NCTHHHOHN BBICOTHI B IPHOOPHYIO U IPHOOPHOH B HCTHHHYIO B rana3oHe 100-25000 wm;

HAaXOXKACHWE 3HAUCHUH TPUIOHOMETPHYECKMX (YHKUMI, YMHOXEHHE M JACIEHHE 4YHCed Ha
TPUTOHOMETPUYECKHE QYHKIMU YTJIOB.

KpOMC TOTO, HaBI/IFaLlI/IOHHHﬁ PacCUC€TYUK IIO3BOJIAET BBIIMOJHATE HEKOTOPBIE IOPYTrU€ CIICUAIIBHBIE H
MaTCMaTHYCCKHUEC BBIYMCICHNUA.

Takum 00pa3oM, HABUTAMOHHBIA pacdYeTYMK OOCCICUMBACT PEIICHUE BCEX 3a]lad, BBIMOTHICMBIX C
MOMOIIBIO ABYX BBIUMCIUTEIbHBIX HHCTPYMEHTOB: HaBUTraunoHHou iauneliku HJI-10M u BetpoueTa.
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Puc. 5. Obwuil 6u0 1uyesoil cmoponvl HABU2AYUOHHOLO pAcHemMYUKa (6empoyent):
/ - ocHOBaHHUe, // - MOBOPOTHBIH AUCK C HOMOTPaMMOH, /// - KypcoBo# TuMO BeTpoyera, IV - Bu3upHas inHelka ¢

CEKTOPOB.
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BU3YAJIbBHAA OPUEHTUPOBKA

IIpaBuiia u NOPAAOK BeleHUs BU3YAJIbHON OPUEHTHPOBKHU

Busyansnoit opuenmupogkoii Ha3bIBaeTCS OIpeeNIieHNe MECTOHAaXOXKICHUS caMoJjeTa 10 ONO3HaHHBIM
opuentupaM. Ilox opuenmupom TnoHMMAETCsI €CTECTBEHHBIH MJIM HMCKYCCTBEHHBIH OOBEKT, BBIACISIOLIMHCS Ha
obmem naHamadTe MecTHOCTH (HACENCHHBIH IYHKT, peKa, Jopora, MbIC, ropa, 3aBojackas Tpyba u T. 1.),
W3BECTHBIMH KOOPAMHATAMH WM TIOJIOXKCHHEM, KOTOPBIH MOXET OBITh MWCIONB30BaH Ui  ONpPEIENICHUS
MECTOHAXOKACHHUS CaMOJIETa 10 BHU3yaJbHBIM HAOIIOAEHUAM. MECTHOCTh CUMTACTCS OMO3HAHHOW, €CITH SKUIaX
(JreTunk) y3HaeT HabIOgaeMbIe Ha HEll OpUEHTHPHI, BHJ KOTOPBIX COBMAIAeT C UX H300pakeHHEM Ha KapTe.

ITpu BeneHuy BU3yanbHONW OPUEHTUPOBKH COOIIIONAIOT CIIEAYIOIIIE IIPaBHIa:

CJIEAAT 3a KypcOM I0JIETa ¥ BEAYT CUMCICHHUE ITyTH, YTOOBI CO3/1aTh OJIarONpPHUATHBIC YCIOBUS JUIS CINYEHHS
KapThl C MECTHOCTBIO B paiiOHE MPE/IIoJIaraeMoro MECTOHAX0XK/ICHHS CaMOJIeTa;

TaK KaK BpEMs Ha paclio3HaBaHHUC OrpaHUYCHO, HCO6XO)II/IMO OXUOaTh MOABJICHUA OPUCHTHpPA B IpCaciiax
BUJIMMOCTH, 3apaHee ONpeesisis, KaKOH OPUEHTHP ,1 C KAKOT'0 HANPABJICHHs JOJDKEH MOSBUTHCS;

OIIO3HAIOT CHayasa KpyIHble, HanboJjee XapakTepHbIe OPHEHTHUPEI, a 3aTeM 0oJiee MEJIKHE.

OmnpenenieHre MecTa caMoJIeTa MOXKHO IIPOM3BOJMTH TOJIBKO B TOM Cilydyae, €CJIM HMEETCsl TBepias
YBEPEHHOCTb B IIPaBHIBHOM ONO3HABAaHUH OPUEHTHPOB.

CymiecTByeT CleayIomuii TOpsSA0K BeICHHUS BHU3YaJbHOW OPHEHTHPOBKH. [Ipexne dyeM cimuarh KapTy c
MIPOJICTaEMOI MECTHOCTBIO, €6 OPHEHTHPYIOT MO KOMIIAcy, T. €. pacrojararoT Tak, YTOObl, HalpaBJIeHHEe NCTHHHOTO
Mepu/MaHa Ha KapTe COBIIAJIAJIO C HaNpaBlieHHeM Ha ceBep. Koraa MCTHHHBIN Kypc, MBICJICHHO OTJIOKEHHBIH Ha
KapTe, OyOeT HampaBieH NapaJUieIbHO IPOAOJIBHON OCH caMojieTa B CTOPOHY IIOJIeTa, TOTAA OPHEHTHPHI,
pacIioyoXKeHHbIE Ha HEH, OyIyT COOTBETCTBOBATh PACIIONOKEHHIO 3THX K€ OPUCHTHPOB HA MECTHOCTH, a JIMHUS
3aJ]aHHOT'O ITyTH COBIAJET C HAIIPaBJICHUEM JIBIDKCHUS CaMOJIeTa.

Jnst cnmueHust KapThl ¢ MECTHOCTBIO B OTPAaHMYEHHOM paiiOHE, BH3YaJbHYI0 OPHUEHTHUPOBKY COYETAIOT C
MPOKJIAAKOM MyTH, TPH 3TOM OT mocienHeil ormerku MC Ha KapTe. IJIa30MEPHO WM HWHCTPYMEHTAIBHO
oTkiaabiBatoT 1o JI3IT npoliieHHOe CaMOJIeTOM DPAcCTOSHUE, PacCUUTaHHOE 10 MYTEBOl CKOPOCTH M BpEMEHH
nojera. 3aTeM, ciM4as KapTy ¢ MECTHOCTBIO B OTPaHHUYEHHOM paiioHe, OIIEHHUBAIOT TOYHOCTH ONpE/ICICHHs MecTa
camouieta. Eciu opreHTHp Ha MECTHOCTH JIOCTOBEPHO OTO3HAH, TO HA KapTe OTMEYAIOT MECTO CaMOJIETa KPECTHKOM
pa3zmepom 8-10 MM ¢ yka3aHHEM BpPEMEHH.

[Ipn BeneHWMM BU3yanbHOW OPUEHTHUPOBKM CIEIyeT MOMHHTH, YTO HAa MECTHOCTHM YacTO BCTPEYAIOTCS
OpPHEHTHPBI, TOX0XHKE JIPYT Ha Japyra. B 3Tom ciydae pacno3HaBaTh OPHEHTHPHI HY)KHO C YUETOM HX TJIaBHBIX U
JIOTIOJTHUTEIBHBIX PU3HAKOB. K IIIaBHBIM NMpH3HAKaM OPUEHTHPOB OTHOCATCS pa3Mephl, OKpacka M KOH(urypamus,
a K JIOTIOJHUTEIBHBIM T€, 110 KOTOPBIM OTIMYAETCs JaHHBIH OPHEHTHP OT €My ITOJOOHOTO.

OTnuuuTh OJWH HACeNEeHHBIM IyHKT OT JpPYroro, Ha HEro IOX0XKEro, MOKHO MO CIEAYIOIINM
JIOTIOJTHUTETBHBIM MPU3HAKAM: MO PACIIOI0KEHHUIO PA3IHIHBIX 00BEKTOB, KOINIECTBY, XapaKTepy M HANPABICHHUIO
JMHEHHBIX OPUEHTHPOB, MOAXOAAIINX K HACEICHHOMY ITyHKTY, M HX XapaKTepHbIM H3TH0aMm, M0 HAIHIHIO U
B3aUMHOMY PACIOJIOKEHHUIO IPYTUX OPUEHTHUPOB BOJIU3H HETO - OBPAroB, 03€p, POl H T. 1.

[Tpu cnyeHU KapThl ¢ MECTHOCTBIO MCIOJB3YIOT B MEPBYIO OYepellb XapaKTepHbIE, JIETKO OIM03HABAEMBbIC
OPUCHTHPHBI, IO KOTOPBIM BCErJa JICTUYC HepeﬁTI/I K MCJIKUM OPUCHTUPAM, HAXOIAIIUMCA BOJIM3HU caMoJi€ta, u 1o
HUM omnpeaenstor MC.

CrindeHnue KapThl C MECTHOCTHIO MOYKHO BBINOJHSTH IIEPEXO/IOM OT KapThl K MECTHOCTH U OT MECTHOCTH K
kapre. B mepBoMm ciydae BHIOMpPAIOT HAa KapTe OJMH WM HECKOJIBKO XapaKTEPHBIX OPUEHTHPOB, 3aTEM OTHICKUBAIOT
UX Ha MECTHOCTH. DTO MO3BOJISIET 3apaHee N3yYHTh 3TH OPUEHTHUPHI TI0 KapTe, a 3aTeM OXXHUAATh UX IOSIBICHUE Ha
MeCTHOCTH. Tako# crioco0 sSBIsIeTCsI OCHOBHBIM.

Cnoco0 mepexozia OT MECTHOCTH K KapTe NPHMEHSIOT B TOM Cllydae, €ClU JISTYMK HEOXKHUIAHHO YBHUIEI
MOSIBUBIIHUICS XapaKTePHbIH opueHTHp. M3ydas ero npu3Haku, MOXKHO OTBICKAaTh OPHUEHTHP MO KapTe.

Omnpenenenne MecTa caMmoJieTa 10 3€MHBIM OPHEHTHpPaM MOXET BBIIOJIHATHCS CIEIYIONIMMH OCHOBHBIMH
crocobamu:

KOTZla Ha JINHWU 33JaHHOTO ITYyTH BUJEH XapaKTEPHBIH OPHEHTHp, JIETUYHK yCTAaHABIMBACT JOCTOBEPHOCTH
BuanMoro Ha JI3II opueHTHpa, cnuyast KapTy C MECTHOCTBIO, I B MOMEHT HaXO0XI€HHs CaMoJjIeTa Ha/l HIM OTMEYaeT
Ha kapte MC;

B Tex ciy4asix, korna Ha JI3I[1 Her XapakTepHOTro OpHEHTHPa, MECTO CaMoJIeTa OMPENEISIOT 0 BUANMOMY
TIOJIOKEHHIO HECKOJIBKMX OIO3HAHHBIX OPHEHTHPOB OTHOCUTEIBHO camoiieta. Omnpeenss TiIa30MEepHO MeNIeHT W
JMCTAHIMIO OT CaMmoJieTa JI0 OIO3HAHHBIX OPHEHTHPOB, JIETYMK OLEHHWBACT MPHUMEPHOE IIOJIOKEHUE camoleTa
OTHOCHTEJIFHO MX M HaXxOJWUT MecTo Ha kapre. s 3Toro HeoOXOIMMO: OZHOBPEMEHHO HM3MEPUTH TJIa30MEPHO
KypCOBOW M BEPTUKAJIBHBIA YIJIbI OPUEHTHPA, OTMETUTDH NTOKAa3aHHE KOMIIaca, BPeMs W HAWTH MCTHHHYIO BBICOTY
T10JIETa; PACCUNUTATh UCTHHHBIN IEJIEHI CaMoJIeTa M IJIa30MEPHO OTJIOKHTH €r0 OT 3alleJIEHIOBAaHHOTO OPUEHTHPA;
110 MCTHHHOM BBICOTE IOJIETAa M BEPTUKAIFHOMY yIJIy BH3HPOBAHHUS PACUeTOM B YME ONPENENIUTH JUCTAHIHUIO /10
OpPHEHTHpPA U OTIOKHUTH € B MacIuTade KapThl IO JIMHHUM TIEJIEHra OT 3areJIeHrOBaHHOTO opueHTHpa. [lomydenHas
TOYKA U €CTh MECTO CaMoJIeTa B MOMEHT II€JICHT OBaHUsL.

[Tpn ompeneneHun MecTa camMoneTa IO IEJIEHraM IBYX OPHEHTHPOB M3MEPSIOT KypPCOBBIC YIIIBI BUANMBIX
OPHEHTHPOB, 3aMEYalOT ITOKAa3aHHE KOMIIaca M BPEMs, 3aT€M PAaCCUMTHIBAIOT MCTUHHBIE IEJICHTH CaMoJIeTa |
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OTKJIQJIBIBAIOT UX OT 3aleJICHTOBAaHHBIX OPUEHTUPOB. TOUKa MepeceueHus IUMHUI NEeIEHr0B €CTh MECTO CaMOJIETa B
MOMEHT IE€JICHTOBAHUS;

B .CIy4ae, KOTJa B 30HE BHIMUMOCTH C IAaHHOM BBICOTHI IIOJIETA HET HM OJHOTO JIETKOOIIO3HABAaEMOTO
OPHEHTHDA,

MECTO CaMoJIeTa ONPEEISIOT MPOKIAIKON MPOMICHHOTO MyTH OT nocienHeid otMeTkdn MC B HarpaBiIeHHH
JI3II mo myTeBoii ckopocTh u BpeMeHH nosera. [locie 3Toro, COpHEeHTHPOBAB KapTy MO KOMIACy, HYXKHO CIHYUTH
€¢ C BUIMMON MECTHOCTBIO, HCIOJb3Ys Pa3IMUHbIe MEIKHE OPUEHTUPHL. B nmanpHeiimeM cieryeT yTOYHUTh MECTO
caMoJIeTa y XapaKTepHOTO ONIO3HAHHOTO OPHEHTHPA.

YciaoBus BeleHUs BU3YaJIbHOW OPUEHTUPOBKH

YcioBus BeleHUs BU3YaJbHOI OPHEHTHPOBKH ONpe/IeIsIIOTCs:

XapaKTepoOM U BUIMMOCTBIO OPHEHTHPOB;

XapaKTepOM MECTHOCTH;

METEOPOIOTHYECKUMH YCIOBHSAMH I10JIETA;

BpPEMEHEM rofia M CyTOK;

BBICOTOH ¥ CKOPOCTBIO TI0JIETA;

YCIOBHAMHU 0030pa ¢ caMoJIeTa;

MacuTaboM KapThl.

OT BUIUMOCTHU U XapaKTepa OPUEHTUPOB 3aBUCUT JANBHOCTh, C KOTOPOW OHM MOTYT OTO3HaBaThcst. CpemHsis
JIATbHOCTH BUIMMOCTH OPUEHTHPOB OT BBICOTHI IOJIETa NPUBEJICHA B cieayloei Tabnuie:

Hanvnocmos suoumocmu km
Opuenmupyt € MaJbIX |CO CPeIHHX | ¢ 00JIBIINX

BBICOT BBICOT BBICOT
KpynHele HaceaeHHbIE TYHKTBI 30-40 70-80 90-120
CpenHue 1 MeIKue HaceJICHHbIE yHKTHI 10-15 40-50 60-70
Bonbmme pexu 15-20 40-50 70-100
CpenHue 1 Majible peKH 7-10 30-35 40-50
XKenesnsle noporu 8-15 20-25 30-40
Iocce 10-20 30-40 50-70
I'pyHTOBBIE TOpOTU 5-10 15-20 Ho 20
Osepa 10-20 40-50 70-100
Jleca 10-15 30-40 50-70

VYcinoBus BH3YaIbHOW OpPHUCHTUPOBKA B 3HAYUTEIBHONH Mepe 3aBHCAT OT BpeMeHH cyTok. Cymepku
COKpAIIIAIOT JaTbHOCTh BUANMOCTH OPHECHTHPOB U JIUIIAIOT UX OKPACKH,

BCJICICTBHE YE€ro MOSBISIETCS OJJHOTOHHOCTh B OKPACKe M CKPAbIBAIOTCS OT/ICTbHBIC IETAIH O0BEKTOB.

B cymepxu BUIMMOCTH OPHUEHTHPOB pe3ko yxyimaercs. Kpome Toro, B 3T0 BpeMsi CyTOK HHOTJa Pe3Ko
YXYIIIACTCS MPO3PAYHOCTh BO3/IyXa U3-3a 00pa30BAaBIICHCS JIBIMKH U PaIHAIIOHHBIX TYMAHOB.

B sacuyto aynnyto Houb yCIoBUsI OPUSHTHPOBKU IIOYTH HE OTIIMYAIOTCS OT JHEBHBIX YCIOBHUil. OpHEHTHPHI
XOPOILIO PA3THYMMBI, HO BHITJISIAT HECKOJIBKO WHave, yeM aHeM. Koraa JlyHa HaXoJUTCsl BBICOKO HaJ TOPU30HTOM,
OPHEHTHPBI BUIHBI U PACIIO3HAIOTCS TOBOJIBHO JIETKO, OCOOCHHO €CJIM OHM HaXOIATCS B TOM 4acTH TOPH30HTA, TIe
pacnonoxkeHa Jlyna. Ilpu HuskoMm mnonoxkeHuu JIyHbl HajJ TOPU30OHTOM JIy4YIlle 3aMETHbl OPHUEHTUPBI B
IMPOTHUBOIIOJIOKHOM OT .HyHI)I HalpaBJICHUH.

B memmuyto 6e3nynnyio nous ycioBus BU3YaIbHONM OPUEHTHPOBKU 3aTpyAHEHbl. HeocBelleHHbIE MyHKTHI
3aMETHBI B BUJIC CEPOTO MATHA C PACIIBIBYATHIMUA OUSPTAHHUSIMU, a IPH TOPHU3OHTAILHONW BUIAMMOCTH, MCHBIIICH 4- 5
KM, COBCEM HE BUIHBI. J[BIDKCHHE Ha AIEKTPU(PHUIMPOBAHHBIX KEJIC3HBIX JOPOTrax BHHO OJarofaps BCIBIIIKAM MTPH
HETUIOTHOM KaCaHHU TOKOTIPUCMHHUKOB.

[occefiHple TOPOTH Pa3NUYarOTCs Cab0, U TOJNBKO MPH MOJIETe HAJ HAMU OHU BHIHBI KaK CEPBIC ITOJIOCHL.
XopoIo BBIPHCOBBIBAIOTCS HAMPABJICHUS JIOPOT BO BpeMs OOJBIIOTO NBMKCHHS MO HUM aBTOTPAHCIIOPTA IPH
BKITFOUCHHEBIX (papax.

Menkue U CpefiHUE PEKH, KEIE3HbIC W IIOCCEHWHBIE MOPOrHW, JIeC M 03epa B TEMHYI) HOYb Ha OOJBIINX
BBICOTaX HE MPOCMATPHUBAIOTCS. 3aMETHBI TOJIBKO KPYITHBIE CYI0XOIHBIC PEKU M KPYITHBIC 03epa.

IIpu momerax Ha ManbIX BbIcoTax (MeHee 600 M) M OONBIIMX CKOPOCTSAX PE3KO YMEHBIIAeTCs BpeMs Ha
OTBICKaHHE U OMO3HABaHHE OPHUEHTHPOB BCIIEACTBHE MANBIX JaIbHOCTEH WX, OOHAPYKEHHS U OOJBUIMX YIJIOBBIX
ckopocteil nepemernieHus. OpUEHTUPBI, JaXe HEeNAIEeKO PACIOIOKEHHbIE, BUIHBI HE B IUIaHE, a B MEPCHCKTHBE.
ITosToMy mpu BBIMOJHCHUM TIOJIETA HA MAJbIX BBICOTAX 0CO00C 3HAUCHHE MPUOOPETAIOT TOYHBIM MOJET IO
MapmpyTy MW THIATCJIBHOC CYHCIICHUE MYTH, MO3BOJAIOHNIME CYHICCTBEHHO YMCHBUIUTL PasMEpPbl 30HBLI ITOHCKa
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0XKXHUAaeMOT'0 OpUCHTHUPA. OTINYHTEIbHEIC MMPpU3HAKN Hanbolee XapaKTCPHbBIX OPUCHTUPOB MO MAapUIpyTy IOJECTaA
JOJIDKHBI OBITH H3Yy4YCHbI B TaKOH CTCIICHH, yTOOBI UX MOXKHO OBLIO Ppacrio3HaBaTh B IIOJICTEC 0e3 KapThI.

Onpenenenue 00paTHOrO Kypca cjieJ0BaHHUS

B npakTuke caMoJ€TOBOXKIEHUSI BOSHUKAET HEOOXOAUMOCTb B OIIPEAEICHUH Kypca MojeTa Ajsl ClIeJ0BaHHs
10 JIMHUHM ITyTH, OOpaTHOW 3aJjaHHOM (Hanpumep, npu ¢otorpadupoBaHUy ILUIONIAIN, BO3BPALICHHH C MapUIpyTa 1
T.IL.). B 3TOM cilydae JeT4nk MOXKET CaMOCTOSITEILHO ONPeIeNInTh 00paTHbIH MarHUTHBINA Kypc (OMK)

OMK=MK=+180°+2YC,

rae MK u YC - MarHUTHBII Kypc U YroJI CHOCa JI0 pa3BOpoTa.

ITpumep. OnpenennTh 0OpaTHBI MAarHUTHBIH KypC, €CIIM TPH TIOJIETE MO0 MapUIPYTY JIETUYMK BBIICPIKUBAI
MK=120° a YC=-8°,

Pewenue: OMK = 120° + 180° + (-2*8) = 284°

MeTtoabl NpUOJIMKEHHOI0 IITYPMAHCKOI'0 pacyeTa NPy BU3yaJbHOM OPHEHTHPOBAHMH.

B cinoxHOIl M OBICTPO MeEHsIOIIeiicss 00CTaHOBKE IIOJIETAa JIETYMK HE HMMEET BPEMEHHM M BO3MOXKHOCTH

MPOU3BECTH TO WIN NHOE U3MEPEHUE Ha KapTe C IOMOILBIO TPAHCIOPTUPA U

90

e’ = 2°

i ;iﬂ"

Puc. 1. Ocnosnvie nanpaenenus

MacIITaOHOW JMHEHKH. B Takux cirydasx Ui JIeTYMKa 0co00e 3HAYCHHE MMEIOT IITYPMAHCKUH TIIa30Mep U
NpUOIMKEHHBIH pacyeT B yMe.

BricTpoe onpenesieHue HaNpaBJIeHUIl U PaCCTOSTHHIA.

Jlist oBiazeHust XOpOIIMM IITYPMaHCKMM IJ1a30MEPOM HEOOXOoIuMa CHUCTeMaTHdecKas WHIWBHIyaJbHas
TPEHHPOBKA JICTYMKA B ONpPEJNCJICHUH HANpaBlICHUH W pacCcTOSHUN Ha KapTe. [Ipy coBepIIEeHHOM IITYpMaHCKOM
rila30Mepe HAMpaBICHUS HA KAPTe MOTYT OBITh OMPEEIICHbI ¢ TOYHOCTBIO JI0 3-5°, a PacCTOSIHUSI-C TOYHOCTBIO 3-
5% m3mepsiemoro paccrosiaus (Puc. 1).

TpeHUpOBKY B M3MEPEHHUSAX HAMPABICHUS 11€7€CO00Pa3HO MPOBOAUTH METOAOM IMOJOBUHHBIX JeneHuil. Ha
YHCTOM JIMCTE OyMaru, UCIOb3ysl TPAHCIIOPTHUD, IIPOBECTH JBE B3aUMHO TEPIECHINKYISIPHBIC IMHUK U 0003HAYHUTH
0° (Cesep), 90° (Boctok), 180° (FOr) u 270° (3amax).3aTeM mMOIydeHHBIE YETBEPTU JEIUM IOMoJIaM M 0003HaYaeM
B peasibHbIX 3HaueHusX rpanycos (Puc. 2). Heo6xoquMo TBEpO 3allOMHUT 3TH ONOPHBIC HANPABIICHHSI, HAYYHThCSI
HAHOCHUTH UX 6C3 IOMOIIU TPAHCIIOPTHUPA KapaHJaalloM, a :;%TCM MpeACTaBJIATHL MBICJICHHO.

w’ 450

Zn° 9°

~

2259 135
60°
Puc. 2. I'nagnvle pymbovl
[Tocne Toro xak OynyT mproOpeTeHBl HABBIKM B HAHECEHWH BOCHMH OMOpHBEIX yrioB (0, 45, 90, 135, 180,
225, 270, 315°), cnenyeTr mepedTH K HaHECEHHIO 0ojiee MENKHX MPOMEXKYTOUYHBIX YITIOB METOJOM ITOJIOBHHHBIX
nenenwii (Puc. 3), moMHS, YTO MOJOBMHA KaXI0Tro oOpa3oBaHHOrO yria paBHa 20° (3ta ommbka B 2,5° B
JanbHEHIIEM YMEHBIIAETCS 10 OJHOTO Tpajyca, MOITOMY HET HEOOXOAMMOCTU C HEH CuuTaThes, TEM Ooliee, 4To
OHa MeHblle TpeOyeMol TOUHOCTH, T. €. 3-5°).
Hanpumep, Tpebyercst ompenenuts HampapieHHe Ha IMyHKT A. M3 Puc. 3 BHIHO, YTO €ciIM MBICIEHHO
MPOBECTHU JIMHUIO OT Hadajla KOOpAWHAT B TOYKY A, mo oma JWAHUA pasaciiuT OHOprIﬁ yroj Ha JABC 4YacCTH,
ClIeIoBaTeNbHO, HAlpaBlieHne Ha IMyHKT A Oynet pasHo 90+20=110°.
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g°

270

789°

Puc. 3. Ucnonvzosanue memooa noiosuHHbIX OeeHull

W3 pucyHka BHIHO, UTO HAaNpaBICHUE HA IIyHKT b MOIYy4HM, €CIIU MBICIEHHO Pa3feinuM YK€ IOAEICHHbIH
OTIOPHBII YToJl elle Ha J[Ba, T. €. HE0OXOAUMO y4ecTb yroi, paBHbli 20/2= 10°, uyto nact 90+10= 100°. [TocTynas
TaKUM 00pa3oM, yke rocie 2-3 JIeneHni OMOPHBIX YIIIOB MOXKHO TOJIyYUTh TOYHOCTH B HAHECCHWHU HANpaBlICHUI
He xyxke 3-5°. Muorma uenecooOpa3HO OMOPHBIA Yroj JEIWTh HAa TPHU YacTH, COOTBETCTBYMOIHE 15°, 3aTeM
00pa3oBaHHBIA yroJ emie Ha TpH 4acTH. Ho yydie MpUMEHSTh METO] MOJOBUHHBIX IMOIPABOK, KOTOPHIA Oolee
IIPOCT |, TJIaBHOE, OoJiee TOYEH.

OmnpeneneHne pacCTOSIHUM Ha KapTe HEOOXOJMMO HAaYMHATh C TPEHHPOBKU B OTKJIAJBIBAHHHM OTPE3KOB Ha
YUCTOM JIicTe Oymard B Macmrade cBoeil mojieTHOM KapThl. OTKIIaJBIBaTh OTPE3KH Ha IJIa3 B COOTBETCTBHU C
BEIOpaHHBIM MacmTadoM HyxHO mmuHoH 5, 10, 50, 100, 200 u 300 kM. OTpe3Ku Hy»KHOH JIHMHBI OTKIAIBIBATh MO
Pa3IMYHBIME yITIaMH K MEpHANaHaM U napaurernsM (Puc. 4).

TOYHOCTH TITa30MEPHOTO OMPEACTICHAS PACCTOSHUN HEOOXOIMMO IPOBEPATh MacTabHOH mHeiKkon. [Tocie
TOrO KaK TOYHOCTh M3MEPEHHs TITa30MEPHOM MpokKIagkon coctaBuT 5-10% wu3MepsieMoro pacCTOSHHSA, MOXHO
MIEPEHECTH TPEHUPOBKY HETOCPEICTBEHHO Ha KapTy. IIpm 3TOM BHawaie Ha KapTe HAJ0 NMPOU3BECTH HECKOIBKO
TJIA30MEPHBIX OTKJIAJBIBAHUN PACCTOSHUN pa3IMIHOW IJIMHBI W B PA3IWYHBIX HampaBieHusx. llocme storo
MPUCTYIIUTHh K TPEHUPOBKE B M3MEPEHUSIX PACCTOSIHUN M HANpaBICHUH MEXAY OTICIbHBIMH IIyHKTaMH Ha KapTe,
HaunHas ¢ HeOOMBIINX PacCTOSHUIN U KoH4Yas paccTostHUAMH B 300-400 kM.

///// 4‘? /“
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Puc. 4. Tpenuposxa 6 onpedenenuu paccmoanuii noo Puc. 5. Onpedenenue 3axeama Kucmuvio 0isi C80el NOIeMHOU
PA3TULHBIMU Y2IAMU K MEPUOUAHAM Kapmul

Puc. 6. [Ipumepnulii 3axeam 6 muicsiunvlx 015 1adonu Puc. 7. Ucnonvsosanue pacmeopa nanvyes oist onpedenenus
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U OMOENIbHBLX naivyees Y2n06 Ha mecmrocmu

[lenecoobpa3no jerunky (WUITypMaHy) 3HaTh IIMPUHY cBoedl kuctu (Puc. 5) W 3axBaT OT MHU3MHLA JIO
6onpmoro namsia (Puc. 6). Torga nerde onpenenaTs pacCTOsSHIE Ha KapTe Kak Ha 3eMIle, Tak U B Bo3ayxe (Puc. 7).

Omnpenenenune IIK 6e3 pacuera Syp, Socr 1 JIBY

Ha ocHOBaHMM CBOMCTBa BHEIIHETO yIJia TPEyrojbHUKA cpazy HaxonuM Benuuuny [1K Oe3 onpenenenus Snp
u Socm (Puc. 8).Ecnu nmeercs BO3MOXHOCTb UCIIOIb30BaTh TPAHCIIOPTHP, TO MPUIIOKHUTH €T0 TaK, Kak OKa3aHOo Ha

anur) () O

Puc. 8. I'nazomeproe onpedenenue I[IK

Puc. 9. Onpeodenenue IIK ¢ nomowwio mpancnopmupa

Onpeneneﬂne MOMCHTA BbIX0/1a HA IUHHUIO 32TAHHOI'0 IMYTH

Ja BeIXOAA HA IMHUIO 3aganHoro nyTH (JI3II), xoraa paguoctaHus pacnonaraercs B UM, meobxoammo
Kypco3agatuuk ycraHoButs Ha MK, pasasrit 3SMITY (Puc. 10).
Torma MOMEHT COBIAACHHS CTPEIKH paJMOKOMIIaca € KypCcO3aZaTYHMKOM OyIeT CBHICTEIbCTBOBATH O
BBIXOJI€ camouteTa Ha JI3II.
v

ey W~ N\J*

e 737 < )

Puc. 10. Onpedenenue momenma evixooa na JI3I1

OnpeneneHne MOMEHTa BbIX0/1a HA JTUHHUIO 32JAaHHOT0 PaoNeIeHra

Tak Kak coBpeMEHHbIE yKa3aTelH KypcoB MojeTa coBMelleHbl co crpenkoil APK, To Her HeoOxomumocTh
ompenenaTty mpomexyrouHoe 3HaueHne KVYP. Cpasy moxsO ompenmenuts BenuunHy MIIP B Touke Hauama
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passopota (Puc. 11), 1. e. MIIPtHp (3° HeoOXoaMMBI AJIsl ydeTa 3JIEeMEHTOB pa3BopoTa: NMpH Boszpactanun MIITP

6epeTc;{ 3HaK «MHUHYC», I[IpU YMCHI)IHGHI/II/I-«HJ'HOC»).
Mﬂp Pacq (

THP

bm

Puc. 11. Onpedenenue momenma 8uixo0a Ha TUHUIO 3A0AHHO20 pAOUOneleHed
IIpumep. MITPpacu=147°. IIpu nonere 8 THP MIIP nocrenenHo yBenuuuBaercs. OnpeaenuTh BEIUUUHY

MIIP B THP.
Pemenne: Tak kak MIIP yBenuuuBaercs,, To MIIPpacu.=147-3=144°.
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INPUMEHEHUE PAJUOTEXHUYECKHUX CPEJICTB CAMOJIETOBOXK/JIEHUA

OCHOBHbIE PAIMOHABUTAIIMOHHBIE 3JIEMEHTHI

Kypcosvim yznom paouocmanyuu KYP Ha3piBacTCs Yroj, 3aK/IIOYEHHBIH MEXAY MPOJIOJIBHON OChIO
caMoJieTa U JEWCTBUTENBbHBIM HamlpaBlieHUEM Ha paguoctaHiuuio. KYP oTcuuTeiBaeTcs OT HpOHOJIBHOM OCH
caMmoJIeTa 110 XOIy YaCOBOU CTPEINIKH A0 HaIpaBlieHus Ha paanoctaHmmto ot 0 o 360° (puc. 80).

Omcuemom paouokomnaca OPK Ha3pIBacTCa yroil, 3aKIIOYEHHBIH MEXIY MPOJOJIFHONH OCBIO caMojieTa U
W3MEpEeHHBIM HampaBieHueM Ha paaunoctannmioo. OPK orcumThiBaeTcs OT TPOMOIBHON oOCH camojiera o
M3MEPEeHHOTO HalpaBlIeHUs Ha paguocTaHiuio oT 0 1o 360°.

PangnoneBuarust Ap - 3T0 yroun, 3aKIIOUEHHBIN MEXIY H3MEPEHHBIM M ACHCTBUTEIHHBIM HAIPaBICHUSIMH Ha
panuoctaHnmio. PangmoneBuamysi OTCUMTHIBACTCS OT HM3MEPEHHOTO K JEHCTBUTENFHOMY HAINPaBICHHUIO Ha
PaAMOCTaHIMIO BIPABO CO 3HAKOM IUIIOC (1), a BJIEBO CO 3HAKOM MMHYC (-). B coBpeMeHHBIX paamoxommacax
o0eCreunBacTCsl KOMIICHCAIMS PATUOJCBHAIIMN, W IOPTOMY HWCIPABICHUN HW3MEPEHHON BEJIMYMHBI OTCYCTa
paaroKoMITaca MPOU3BOIUTH HE TpeOyeTcs.

Ilenenzom paouocmanyuu IIP HazpBaeTCs Yron MeXIy MEpPUAMAHOM Hauyala OTCYeTa Kypca U
HaIlpaBJICHHEM OT camoJieTa Ha paguoctaHiuio. [P oTcunThiBaeTCs OT CEBEpHOrO HAIpaBICHHUS MEPHUAHMAHA IO
XOJly 4aCOBOM CTPEJIKHU A0 HampaBieHUs Ha paauocTaHuuio ot 0 qo 360°.

B 3aBucuMocTH OT Hayasia OTCUeTa Kypca caMoJIeTa MeIeHTH PaIuoCTaHIn| MOTYT OBITh HcTHHHBIME TP 1
MarauTHeIME MITP.

[leneHrn paguoOCTaHINU PACCIUTHIBAIOTCS IO (hOpMyIIam:

MIIP = MK + KYP;
HIIP=UK+KYP;

HIIP = KK + Ak + Am + KYP.
. c

——m

Puc. 1. OcnosHble paduoHasueayuoHHble S1eMeHmbl

Ilenenzom camonema IIC HazpIBaeTCs Yrol MEXIY MEPHIMAHOM pPaJAMOCTaHLIUHM W HAlpaBiI€HUEM OT
panuoctaHimi Ha camoieT. [IC OTCYHUTBIBaeTCsl OT CEBEPHOTO HAIPABJICHHS MEPHIHAaHa M0 X0y YaCOBOM CTPENIKH
110 HanpaeJieHus Ha camoliet ot 0 o 360°. B 3aBHCHMOCTH OT Havana oTcyeTa Kypca camoJjieTa IeJICHIH caMoJIeTa
MoryT 0b1Th UcTHHHBIMU UTIC 1 marautaeiMu MIIC.

INenenru camosera pacCUUTHIBAIOTCS MO GopMyIam:

MIIC = MK + KYP £ 180°%
HIIC = UK- KYP + 180°%
HIIC = KK + Ak Am +KYP + 180°.

VYkazauubie Gopmyitel 1is pacuera UIIC mpoctoit 00paTHOM 3aCeUKOil MOTYT OBITh MCIOJIB30BAHBI JIUIIb B
TOM CJly4ae, €ClId PasHOCTh MEX]y JOJITOTON PaaHOCTAHIIMK M TOJTOTON caMmolieTa CocTaBisieT He 6omnee 1,5°. Ipu
OOJIBIIICH Pa3HOCTH JMOJIOT ONIMOKA CYIIECTBEHHO CKAa3bIBACTCS HA TOYHOCTH OIPEIACIICHUS JIMHHUHA IMOJIOKCHHS.
[Mosromy mpu pacuere UTIC HEOOXOMMO YUUTHIBATH IIONPABKY HA YTOJ CXOXICHUS MEPHIUAHOB &:

HIIC=HK+KYP + 180" + (£ 8).

JUis KapT BUIOM3MECHECHHOHN MOJMKOHWYECKON MPOCKIIUH MOTPAaBKa HA YTOJI CXOXKIACHUS MEPHIUAHOB Oy/eT

paBHa:
0= (Ay- AJ) Sin @y 1. K.

e A, -101roTa pajocTaHIHy;

A -IOJITOTA CaMoJIeTa;

@ 1. K -CPEJIHSS IIUPOTA JINCTA KAPTEL
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YFJ'IOMepHLIe paAuOHABUTAIIMOHHbIC CUCTEMbI

K y2nomepnvim paouonaguzayuoHHuIM cucmemam OTHOCSTCS TaKHe CUCTEMBl, KOTOpble 00ecleurBaIoT
ONpEJCIICHUE HaNpaBICHUN OT caMmolsieTa Ha. paavoHaBuraunoHuyro Touky PHT umm or PHT nHa camoner. B
3aBUCHMOCTH OT YCTPOMCTB, HCIIOIBb3YEMbIX Ul TEJICHTalWHd, OHM TOAPA3JeNIIOTCS Ha paJuoleICHIaTOPHBIE,
panuoMasiyHbIe U paIMOKOMIIACHBIC CHCTEMBI.

PapnoneneHratopuble ¥ paAnoOMasidHbIE CHCTEMbI O0ECHEUYMBAIOT OmpezeneHue meneHra I1 Ha camoner,
oTcuuTaHHoro ot mepuauana PHT. M3MepeHue neneHroB mpu MCHOJIb30BAHUU IEJIEHIATOPOB IPOU3BOIUTCS HA
3emite, a TIpU UCIIOIB30BAaHUU PAIMOMAsKOB - HA 6opTy camoneta. [Ipu paborte ¢ pagmomneneHraropaMu SKHUIMaxX
(JIeTYHK) TOIKEH 00CSCIeYNTh HEMPEPHIBHYIO pabOTy MepenaTyuka B TCUCHUE ONPEICICHHOTO BPEMCHU.

ABTOMaTHYECKHE YJIBTPAKOPOTKOBOJIHOBBIE pajauorneneHraropsl APII paGoraioT B TeneoHHOM pexuMe.
3anpoc ux mpoM3BOIUTCS KOIOBOM (pa3oit «IIpubdoit», mo kotopoii APII BbinaeT meneHe caMosieTa, H3MEPEHHBIH OT
MarHUTHOTO MEpPUMAHA MECTa YCTAaHOBKHM IEJEeHraropa U u3MeHeHHbI! Ha 180°, 1. e. «llpuboin=MIIC = 180°
(MIIC-- MarHuTHBIH IEJIEHT CaMoJIeTa).

«I[Ipuboit» npakTHYeCKH paBeH MAarHUTHOMY Kypcy JUIs IOJIeTa Ha paJUOIENIeHraTop, YTO OOBSCHSETCS
HeOOJIBIION JATbHOCTBIO JCHCTBUS JaHHOW paJMONeNICHraTOPHOM CHUCTEMBI, a CIIe0BaTeIbHO, U MAJIOCTBIO yIiia
CXO0KJICHHMS MarHUTHBIX MEPUINAHOB MEJIIEHTaTOpa U CaMOJIETA.

PagnoMasuHble CHCTEMBI COCTOSIT M3 HA3eMHBIX PaJMOMaskoB M OOPTOBBIX IPHUEMHBIX YCTPOMCTB.
IIpuHIMas 5TH CHUTHAJIBI HA CAMOJIETE, MOXKHO OIPEACINTD HAlPaBICHUE OT MasKa Ha CaMOJIET.

PapgnomMasikyi  OBIBAalOT MENCHIOBBIE W MO3HWIMOHHBIC. IleneHroBele MasKH TO3BOJLSIIOT  OIPENCINATH
HanpasJeHUe (TIEJICHT) , a MO3UIMOHHBIC - OTKIOHEHHE OT 33JaHHOTO HampasieHUs. [103MITMOHHBIMH MasKaMH
ABIISIFOTCS] KYPCOBOM U TIIMCCAaJHBIM paJloOMasKy I0CaI04YHON CUCTEMBI. [1elIeHrOBBIM MasikoM SIBJISIETCS] palioOMasiK
tuna BPM-5, nanpHOCTh IeHCTBUS KOTOpOro coctarisieT B cpeaneM 900- 1500 'km. MuHUMAaNIbHOE paccTOsSIHUE OT
panuoMasika, Ha KOTOPOM SKHIIaXK caMoJjIeTa MOXKET ONPEAEATh JUHHIO MOJI0KEHUS K MECTO CaMOJIeTa, COCTAaBIsAET
40-50 kM. Ha MeHBIINX yJaleHUsIX painoMasKk MOXKHO HUCII0JIb30BaTh KaK OOBIYHYIO IPUBOAHYIO PAAMOCTAHLUIO.

Aemomamuueckue paouokomnacet APK SBISIOTCS NPUEMHBIMU YCTPOWCTBAMH HalpaBIEHHOIO JAECHCTBUS,
KOTOpBIE MO3BOJIIIOT ONPEAEISATh HANpaBI€HUE OT MPOAOJIBHOW OCH caMojieTa Ha MPUBOAHYH WIH
PaaAuOBEIATENbHYIO CTAHIIUIO C TOYHOCTBIO 2-3°.

Brigaua pesynbsTaToB neneHranuu ¢ noMousio APK MoxeT npon3BOAUTECS Ha CIEAYIONINE YKAa3aTeIu:

KypcoBbIX yrioB setunka CYII ¢ HemoABKHOHN MIKaoi, 00eCTIeYNBAOIICH OTCYET TOIBKO KYPCOBOTO yTia
panuoCTaHINY;

KypcoBelx yrnoB mrypmaHa CYII co mkanoii, koTopas MOXeT OBITh YCTAHOBJIEHA JIIOOBIM JEJICHHEM
MIPOTHB MHEKCA HyJIEBOTO 3HAUEHHSI KypCOBOT'O yIJIa paJHOCTAHIINH.

Ha TaxoMm yxa3zaTene MOXeT OBITh OTCUHTAH KypcoBOH yrou pannoctanimnu KYP mnm nmeneHr pagnoctanmn
[IP, rupomarautHoOro Kypca u paguoneneHroB YI'P, Beiaaromye ofHOBPEMEHHO 3HaYEHHE Kypca, KypCOBOIO yria 1
TEJIeHTa.

B xommjiekce ¢ reoTeXHUYECKUMHU CpeacTBaM YIJIOMEPHBIC PAAMOHABUTALIMOHHBIE CUCTEMBI IMO3BOJIAIOT
pemaTh CIeayIONIIe 3aJaul CaMOJICTOBOKACHUS:

BBINOJIHATH MOJIET OT pajuoHaBuranuonHoi Touku PHT unu Ha Hee B 3a1aHHOM HanpaBlIeHHY;

OCYILECTBJIATE KOHTPOJb NMyTH MO HAMpPABICHHUIO U JAIbHOCTH;onpeAensTs MoMeHT mposeta PHT u ee
TpaBep3a;

HaxXOJUTh MECTO CaMoJIeTa M HABUTAI[MOHHBIC 3JEMEHTHI IIOJICTA; BBIIOJIHATH NPOOMBaHHE OOJAYHOCTH H
3aX0J] Ha OCAJIKy B CIIOJKHBIX METEO0YCIOBUSAX.

ABToMaTH4Yeckmii pagnokommnac APK-15m
335 2 g .
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Puc. 2 Ilepeonss nanenv nyioma ynpasieHus (OCHOSHOU 8apuanm,).
I - pamka; 2 - epomxocms; 3 - TJI5-TJII; 4 - nepexnrouamens Kananos; 5 - KHonka ynpagnenus, 5 - pavxa,; 7 u § -
nYIbMmbl NAAGHOU HACMPOUKLL.
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Puc. 3. [lepeounss nanenv nyrema ynpasietus (YnpoujeHHbvll 8apuanm)
I - epomxocmes; 2 - TIID-TIIT; 3 - nepexnrouamens Kananos, 4 u 7 namnouxu nooceema, 5 - Aum-Komn; 6 - pamka.

Aemomamuueckuii paouoxkomnac APK—15M mnpenHa3HaueH IS CaMOJIETOBOXKIEHHUS TIO TPUBOIHBIM H
MIMPOKOBEIATEIbHBIM PAJUOCTAHIUAM U PAANOMAsIKaAM.

Pajmokommnac oOecrieunBaeT MONyYeHHE HENPEPBIBHOIO OTCYETAa KYPCOBOTO yrila M MO3BOJISIET peIlaTh
CIIEIYIOIIEe HaBUTAI[IOHHBIC 3a/1a4H:

- COBEpUIATh MOJIET Ha PAJUOCTAHLIMIO M OT Hee ¢ BU3yaJIbHON MHIUKAIMeN KypcOBOTO yIia;

- aBTOMaTHYECKH OTPEEIIATh IIEJIEHT PaJANOCTaHINHY 110 cTpenkaM npudopos YI'P-4YK;

- oOecrieunBaTh HEMIPEPHIBHBIA OTCUET KypCOBOTO YIJIa PaJANOCTaHIIH;

- BBIMIOJIHATH 3aX0]1 Ha mocaaky no cucreme CCII;

- BECTH [IPUEM U MPOCITYLIMBAHUE CUTHAJIOB CPETHEBOIHOBBIX CTaHIMK B quanazone 150 - 1 799,5 Kru.

OTnmautenbHBIMEA 0coOeHHOCTIME paguokommaca APK-15M ssisrorest:

- HETIOBOPOTHAs paMOYHasl aHTEHHA, CONPSDKEHHAS! ¢ TOHHOMETPOM 4epe3 BEICOKOYACTOTHBIE Kalely;

- (puxcupoBanHas HacTpoiika gacToT uepe3 500 ['m;

.- CETKa 4acTOT BHINOJHEHA HA OJTHOM OTIOPHOM KBapIle C IPUMEHEHHEM CUETHO-JIOTHIECKUX CXEM;

- JUISl IEPECTPOIKH TPAKTa BBICOKOH YaCTOTHI TPUMEHEHBI BAPHUKAIIbI;

- B IpuOOpe UCIOIH30BaHA MOAYNIbHAS KOHCTPYKIIHS, TOCTPOCHHAS ITOJHOCTHIO Ha TPAH3UCTOPAX.

Pagnoxommac APK-15M MokeT UCTIOIB30BaThCS B ABYX PEXKUMAX:

- pexum "kommac" (OCHOBHOM peXkuM paboTHI)

- PE&KHUM aBTOMAaTUYECKOI'0 MEJICHIOBaHUS PaJNOCTaHIIUH.

PaGota pammoxkommaca B pexuMe "Komnac' OCHOBaHA Ha aBTOMATHYECKOM CpPaBHEHHHM CHTHAJIOB,
MIPUHUMAEMBIX KaK HalpaBJeHHOM, TaK U HEHAIIPABJICHHOI aHTEHHAMH.

B sTOM pexxnme pasmokoMIiac pH HACTPOIKE €ro Ha 4acTOTy IMEJICHTYEMOH paJnOCTaHIMH aBTOMAaTHYECKH
YCTaHaBIMBAET CTPEJIKH NPHOOPOB yKaszaTeled Kypca B IIOJIOXKEHHE, COOTBETCTBYIOIIEE KypCOBOMY YIJIy Ha
MIENICHTYeMYI0 paanocTanuio. IIpy 3ToOM CHrHaIBI panOCTaHIIMN MOTYT NPOCIYIINBATHCS C TIOMOIIBIO TelIe(hOHOB
Ha BBIXOJIC PaANOKOMITACA.

Pexum "ammenna" - pexum pabOTHI, KOTZA PAIMOKOMIIAC HCIIONB3YETCS B KAa4eCTBE CPEIHEBOIHOBOTO
MIPUEMHHUKA.

Br160op pexnmMa paboThl paAnOKOMIIaca MPOU3BOIUTCS YCTAaHOBKOM HepeKItodaTelst poaa paboT Ha IysbTe
YIOPaBJICHUS B OAHO U3 IBYX ITOJIOXKEHUH: "Kommac" i "aHTeHHa'.

[lenenroBanue (ompesesneHNe HapaBIeHU Ha PaJHOCTAHIINIO) OCHOBAHO Ha MCIOJIb30BAHUH HAIIPABICHHOM
XapaKTepUCTHKH PaMOYHOM aHTEHHBI, QUarpaMMa HaIpaBICHHOCTH KOTOPOHl HMeeT BHJI BOCBMEPKH (/BE
COTIPHKACAIOLINECS OKPYXHOCTH). VIHTEHCHBHOCTh IIpHieMa TaKOM aHTEHHBI MEHSAETCS B 3aBHCHMOCTH OT TOTO, C
KaKOI'0 HaIpaBJICHUS MPUXOAT PaJUOBOJIHEL.

OcobeHHOCTBIO cXxeMbl paanokommaca APK-15M  sBisieTcss ucronb3oBaHHE HEIMOBOPOTHOW PaMOYHOM
aHTEHHBl. B KauecTBe HampaBIEHHONM AaHTEHHbl HUCIOJb3YETCSl CHUCTEMa, COCTOSIas W3 JBYX B3aUMHO
MEePHECHANKYIISIPHBIX .0OMOTOK PaMOYHOM AaHTEHHBI, KOHCTPYKTHBHO OGOPMIIEHHBIX B BHJE OJHOTO OJIOKa, |
roHuomerpa. ['OHHOMETp NpeACTaBIsieT co0OW yCTPOWCTBO, HMeEONIee JABE B3aUMHO MEPHCHANKYISPHBIC
HETIO/IBIDKHBIE TTOJICBBIE KATYIIKH M OJHY HOJBIKHYIO HCKAaTENbHYIO KaTYIIKy, Pa3MEIICHHYIO B IPOCTPAaHCTBE
MEKIY MOJIEBBIMH KaTyIIKaMH.

Takum oOpa3oMm cucTeMa M3 JBYX B3aUMHO HEPIEHAMKYISIPHBIX PAaMOK, COSAWHEHHBIX C TOHHOMETPOM C
TOYKH 3pEHUs] XapaKTePHCTHK HalpaBICHHOCTH, 3aMEHSET OAHY IOBOPOTHYIO PaMKy, HO IIPH 3TOM MEXaHU3M
BpALIECHUS] PAMKH HCKJIIOYAeTCs, 3aMEHSACH BPAILLICHUEM KacaTelbHOM KaTyIIKH BHYTPH TOHHOMETpPA, CBA3aHHOM
IIPU MTOMOIIY CHHYCHO-KOCHHYCHOTO TpaHc(opmaropa u 610ka MexaHndeckoro nepexonHoro BMII co crpenkamu
npudopos YI'P-4YK.
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Bce 370 0THOCHTCS K OCHOBHOMY PEXHUMY PaOOTHI PaJHOKOMITaca PEKUMY aBTOMAaTHYECKOTO TeIEHIOBaHHS
"komrac". B ocTambHBIX .peXMMax pabOTHl HEKOTOpBIE BJIEMEHTHI JIMOO BOBCE OTKIIIOYAIOTCS, JHOO0 padoTaroT
HECKOJIBKO MHAaue.

B pexnme "antenHa" paguokommac paOoTaeT Kak OOBIYHBIA CBS3HOW CpETHEBOIHOBBINA ITPUEMHUK,
OTKJIFOYACTCSl BECh PAMOYHBIA BXOJ, a TaKkkKe DA APYTUX JJIEMEHTOB CXEMBl. DTOT PEKHUM HCIONB3YETCS IS
NPOCTYIINBAHUS PAJUOCTAaHIMI W HCIONB30BAHUS paJHOKOMIaca B KadeCTBE PE3EPBHOTO IPHEMHHKA C
JOCTATOYHO BBICOKOI TyBCTBUTEIBHOCTBHIO.

B xommiexkT pagnoxkomnaca APK-15M Bxoasr:

- IPUEMHUK;

- IBa YIPOILEHHBIX MyJIbTa YIPaBICHHUS;

- TIepPeKJIIoYaTeNb MyJIbTOB;

- JIBa IyJIbTa MPEBAPUTEILHON HACTPOIKH;

- n1Ba nepexirovarens b - [1;

- KOHTPOJIBHBIHA pa3beM;

- paMOYHasl aHTCHHA,;

- AaHTEHHOE COINACYIOILEEe YCTPOUCTBO;

- SKBUBAJICHT PaMOYHOT0 Ka0eJIsl ¥ COeTMHNTEIbHBIE KaOeln.

Pangmoxommac paboTaet depes 0ok MmexaHmdeckmii nepexomnoit bK Ha nBa ykazatens YIP-4VK.

B nepBoii ka0nHe yCTAHOBJICHBI:

- MyJbT YIPaBICHHUS;

- ykazatens Y P-4YK;

- kHomka ympasienns APK;

- nepexitoyarens b-J1.

Bo BTOpOIi KaOUHE YyCTAHOBJIEHBI:

- MyJIbT YIPaBICHHUS:

- ykazatens YIP-4YK;

- kHonKa ynpasieHus APK;

- nepekitovarens b-J1;

- KOHTPOJIBHBIA PazbeM.

Ha nynbTe ynpasijieHHsl paIMOKOMIIACOB PACHIOJI0KEHbI CJIeAYIOIIe OPraHbl YIPaBJIeHUs :

- IEPEKITIOYATeIh KaHAJIOB;

- IEPEKITI0YATEeNb PEKUMOB paOOTHI OIOKEHHUS "aHTeHHa" U "kommac";

- nepekioyarens TJIO-TIIT

- PEryIATOp TPOMKOCTH TeNe(OHOB,;

- kaonka PAMKA.

Kuonka PAMKA. wucnomesyercs i BKJIIOYEHHS AaBTOHOMHOTO BpAIICHHUS HWCKATEIbHON KaTYIIKH
TOHHOMETpA.

[TynapTel TpenBapUTEIBHONW HACTPOWKH CIIy’KaT Al IPEABAPUTENBHOM YCTAHOBKH YacTOTHI Pado4mx
KaHaJoB.

[Ipn BriIOYEHHOM OOPTOBOM THTAaHWM PpAJMOKOMIIAC BKJIroyaercss aBTtomMaroM 3amutbl  APK,
PpacIIo0KeHHbIN Ha JIEBOM ITyJIbTe 1-if KaOUHBI.

Pagnokommac MOXHO CUMTATh BKJIFOUEHHBIM, €CIM NPH 3TOM 3aropeiiich JIaMITbl ITOJICBETA, y CTPEJIKH
MHJIIKATOpa MOSBUIICS HEOONIBIION X0/ MM OTKJIOHEHHE MO/ BIMSHHUEM IIyMOB M IPH yCTAHOBKE IEPEKITI0OYATEIS
TJIO-TJII' a momoxkenwe "TJI®" B TenedoHax mOsABIsIETCA XapakTepHbI mryMm-IlonHas paboToCmocoOHOCTH
panuokoMmaca Ipu paboTe B IIMPOKOH IMOJOCE HAa MOIIHBIC PAJHMOCTAHINHM YCTAaHABIMBACTCSA B TCUEHHE 1-2 MUH
MOCJIE BKJIFOYEHHUS.

Beixon mnpuemnmka pagmokommaca Ha CIIY-9 ocymectBusercs ¢ momompbio TymOnmepa PK-BBIK,
PAacIOI0KEHHOTO Ha KaKJ0M aOOHEHTCKOM IIUTKE.

OcCHOBHBIE JaHHBIE:

IToTpebenne:

110 TTIOCTOSIHHOMY TOKY 27 B He Oomee 2A
o nepeMeHHoMY ToKy 36 B 400 Iy He Oomee 1A
Junana3on yactort, Key, 150-1799,5
TOYHOCTh YCTAaHOBKH YacTOThI, / i +100

IpenenbHasi YyBCTBHTEILHOCTD B peskume ""Tiad'' Ha yyacTkax quana3ona, MkB
150-200 Key 8
200-1799,5 5
JamsHOCTh neficTBus o npuBoxay Ha Beicote 1000 M, kM He MeHee 150
JamsHOCTB neficTBrs o npuBoxy Ha Beicote 10000 M, kM He MeHee 340

Curnansl, mocTynaromue oT paguokommaca, B cucreme CIIY perynnpoBkn He HMEIOT. PerynsTopsr
TPOMKOCTH PacHOJIOKEHbI Ha a0OHEHTCKHX IINTKAX.
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[Muranue CITY ocyuiecTBisieTcst OT CETU MOCTOSIHHOIO TOKa HampsbkeHueM 27 B u BKiIroyaeTcs aBToMaToMm
samutel CITY. ITockoneky curnan ¢ npuemHuka APK moctynaer B cucremy CIIY, To nepen mposepkoil APK,
HeoOxoanMo yoeautscs B ucripaBHocTd CITY.

IIposepka CITY nepen noJierom.

JJis BKIFOUEHUS U IPOBEPKH HEOOXOTUMO:

BKJIFOYUTH aBToMart 3amutel CITY;

perynsatop rpomkocté CITY Ha aOOHEHTCKHX HIUTKAaX B 00enX KaOMHAX MOBEPHYTH BIPABO 70 OTKA3a;

nmoouepenHo HaxxuMas kHomku CIIY B mepBoi m BTOpOil kabWHAaX, MPOBEPUTH BHYTPUCAMOJIETHYIO CBS3b,
nocie 4ero peryiasropamu rpomkocté CITY ycTaHOBUTE JKeJlaeMyl0 TPOMKOCTb.

BkJloueHue ¥ NpoBepKa aBToMaTu4ecKkoro paguokomnaca APK-15M

JJ1s1 BKIIIOYEeHUsI U IPOBEPKU HE00X0AUMO:

BKJIFOUUTH aBTOMAT 3amuThl cet 11T-200;

BKJIFOUUTH aBTOMAT 3amuThl cetu APK;

BKJIFOUUTH aBTOMAT 3amuThl cetu CIIY;

ycTtaHoBUTh BhIKIoUaresns «PK - Briki.» Ha aborenTckoM muTke CITY B monoxxenne «PKy;

yCcTaHOBHTH Tiepekirtodarens « TJID-TJI» B monoxenue « TJIDy», mpu 3Tom B TenedoHax TOIKEH MOSIBUTHCS
XapaKTEepHBIN IIyM, a y CTPEIKH HHIUKaTopa - Heboupimme kosebanus. [TomHas paboTocmocoOHOCTh pagroKoMITaca
MOSABIISIETCS Yepe3 1-2 MHH 1ocie ero BKIIOUYCHNUS;

YCTaHOBHTH Nepekitouarens «IIpuBogHas 6mmkHAA - [anbHsAD» B nonoxeHne «lanpHsis», a IepeKIrodaTesb
«Kanansr APK» - Ha HEOOXOaMMBIH KaHAIT,

YCTaHOBHTH MEPEKII0YATENIb PEKIMOB B MOJIOKEHNE «AHT.», a PETyIATOpP TPOMKOCTH - BIIPaBO 70 OTKa3a. B
TenedoHax JOJDKHBI npociyimuBarkes no3siBHbie J[TPC. Tlpu Bpaienun peryssrtopa rpOMKOCTH YPOBEHb CUTHAJIA
JIOJKEH U3MEHUTHCS;

ycTaHoBUTh niepexinouatens « TJID-TJI B nonoxkenue « TJI»;

YCTaHOBUTH NEPEKIII0YaTeNlb peXKUMOB B nosoxkeHne «Komm.». CTpenka yka3arens J0JKHA YCTaHOBUTHCS B
Hanpasienuu Ha JIITPC ¢ TouHoCTBIO £5°;

YCTaHOBHUTH TNepekitodatens «[IpuBomHas OmwkHsst - JaneHssi» B monoxenue «bmmwkass»y. Crpenka
yKa3aTels N0JKHA yCTaHOBUThCS B HanpasineHud Ha BITPC ¢ TouHocThiO £5°;

YCTaHOBHTH NepekitouaTens «[IpuBogHas 6mmkHAA - [lanbHAD) B nonokeHne «lanpHsis», a IepeKiodaTerb
«Kanansr APK» Ha HE0OXOIMMBIN KaHAa;

HaXaTb KHONKY «Pamka» u oTBecTH crpenky ykaszatens Ha 160°. Ilpm oTmyckaHWM KHOTKH CTpenKa
yKa3aTells TOJDKHA BO3BPAIIATHCS B MIPEKHEE MOJIOKEHUE CO CKOPOCThIo He MeHee 30 rpaz/c;

ycTaHoBHTH BeIKITtodaTenb «PK -- Briki.» Ha abornenTckom mutke CITY B momoxenne « BBIKILY.

IKcmyaTanus paaguoKkoMIaca B moJiere.

1. BrlpynuB Ha B3JIETHYIO IIOJIOCY, TNPOBEpPUTH IpaBUiIbHOCTh mokazaHuii APK um I'MK (ctpenkxa
pagrokommaca Ha YI'P-4YK nomxna mokassiBate KYP=180°, mkana KkypcoB - Kypc B3leTa).

2. Ioner na JITPC ocyiiecTBIsSTh MACCHUBHBIM criocoOoM, BeiaepkuBas KYP=0° mo YI'P-4VK.

3. Mowmenr nposeta JAITPC onpenensarts mo nepeaneit ctpenku paguokommnaca ¢. KYP==0° Ha KYP=180

4. HNna nepexmrouennst APK na BITPC HeoOxomumo mnepexmrodarens «[IpuBognas OmmxHss - JlanbHss»
MIOCTaBUTH B MojoxeHue «bmmwkusaay. [lpu 3ToMm cTpenka paguokomnaca ycraHoBuTcs B HanpasineHun BITPC.

5. Jlnsg nepecTpoiiku pagoKoMITaca B I0JIETE HA YaCTOTY 3aIlaCHOTO a3popoMa HE0OXOIMMO:

MIPOBEPHUTH YCTAaHOBKY mepeximouatens «[IpuBonHast OmmkHss - JanpHssm» B ojoxeHue «JaabHssny;

PETYISATOp TPOMKOCTH ITOBEPHYTH BIIPABO 0 OTKA3a;

YCTaHOBHTH IIEPEKIIOUATENb PEXKUMOB B MOJI0XKEHHE «AHT.»;

YCBIHOBHUTH nepexirtodareis «Kanamsr APK» Ha He0OXOAMMBIHA KaHAT,

npociymats no3siBHeIe J{IIPC 3amacHoro aspoapoma;

YCTaHOBHTH MEPEKIIOUaTENb PEKUMOB B IOJ0KeHHE «KoMILy.

Crpenka yka3zarens ycraHoBuTCs B Hanpaienuu J[ITPC 3anacHoro aspoapoma.

[TyTeM HECKOJIBKHX IMOBTOPHBIX MEPEKIIOUCHNHU (Ha)KaTUil KHOIMOK) YOeOUThCSI B MPABHIBHOCTH YCTAHOBKH
(PUKCHPOBaHHBIX YaCTOT.

TouHas HacTpoiiKa BBIIIOJHAETCS B BO3yX€ IIOBOPOTOM pyuku «HacTp. miaBH.», J0OMBasCh MaKCUMaIILHOTO
OTKJIOHEHUS BIIPABO CTPEJIKM UHANKATOPA HACTPOUKH.

CaMo0J1eTOBOK/I€HNE ¢ HCIOIb30BAHHEM paanoKkoMmnaca 1 Ha3€MHbBIX PaJIUONeJICHIraTOPOB

IToneT Ha paIHOHABUTALMOHHYIO TOUYKY
Ilonem naccusnblm cnocodom - 3TO TAKOW TOJNET Ha PaJHOCTAHIMIO NPH KOTOPOM JIETYHK YIECP)KHUBACT
CTpenKy ykaszaTens: KypcoBelx yrmioB APK Ha Hyrne, HENmpepblBHO COBMeIas HPOJONBHYIO OCh CaMoOJieTa C
HanpasJeHUEM Ha paguocTaHiuio. [Ipn 3ToM HEOOXOANMO OCYIIECTBIATH KOHTPOJIb OOIIEro HampasJIeHHUs HoIeTa
[0 MArHUTHOMY KOMIIacy ¥ MEPHOANYECKH MIPOBEPSITH HA CIyX PabOTy paluOCTaHIINY.
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3a cuer BIMSHUS BETpa TPACKTOPHS MOJIeTa NpeACTaBIsieT co00l KPUBYIO, HA3bIBAEMYIO PaIHoAPOMHEH
(Ommoka! Hen3BecTHBIN apryMeHT KiIi04a.). MakcHMaJIbHO BOBMOXXHOE OOKOBOE YKJIOHEHHE PaJHOIPOMHUHU OT

n=—
JIMHUU 3aJaHHOT'O ITYTH 3aBUCUT OT COOTHOLICHUS CKOpOCTeﬁ caMoJI€Ta U BETPa W , 1 paCCTOSIHUA S,,, C
KOTOPOT'0O HAYMHAETCS IIOJIET ITaCCUBHBIM CII0CO0O0M:
0,37W
JABY . =—""38,
makc V

VYBenmuueHne BPEMEHM II0JeTa HE3HAUYWTEIbHO M €ro MOXHO HE Y4YUThIBaTh. bBOKOBOE YKIOHEHHE
HEOOXOJMMO YYHTHIBATH B TOM CJIydae, €CIM IIOJIET Ha pAAMOCTAHIMIO BBIMOJHACTCA C Majoil BO3XynIHei
CKOPOCTBIO WJIM C OOJBIIOTO PACCTOSIHUSL M €CIIM MO YCIOBHSIM HA3eMHOW M BO3MYIIHOM OOCTaHOBKH CaMoJIET
JOJDKEH TOYHO IPOUTH TI0 3aJaHHOMY MapIIpyTy.

[Toner mo paaMOAPOMHUH TPOUCXOAWT C TEPEMEHHBIM KypcOM, NPHYEM YIJIOBask CKOPOCTb pa3BOPOTa
YBEIMUYMBACTCA IPH MOUIETE K PaAUOCTAHIHN.

Puﬁ‘uﬂf?’ﬂf’ﬁw A &E:@?%

'*""--... Mmfc‘- i =
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Puc. 4. Ilonem na paouocmanyuio naccuéivim Puc. 5. [lonem na paouocmanyuio Kypcogvim
cnocobom cnocobom

Ilonem Kypcogvim cnocofom - 3T0 TaKOH TOJIET HAa PaJUOCTAHIMIO, NIPU KOTOPOM HAIIPaBJIECHHE II0JIETA,
BBIJICP)KMBAaEMOE 10 KoMmacy (10 KypcoBOMY IpuOOpy), IHEPHOAMYECKH HCIpaBiIAloT Mo ykasaremo APK
Pa3BOPOTOM caMojIeTa Ha KypCOBOHM yroi, paBHbIH Hyimo. I[IyTh camosnera mpu mosiere KypCcOBBIM CIOCOOOM IpH
HaJIMYMKM OOKOBOT'O BETpa INpeACTaBiIsieT co0oi oManyro JuHUI0 (Ommoka! HenzBecTHBIN apryMeHT KiI04a.).
[Ipu xypcoBoM criocobe, Kak W IpH MacCUBHOM, YBEIWYMBACTCS BPeMs I0JIETa M BO3HHKAET .O0KOBOE YKIOHEHHUE
camoiieTa OT JIMHUM 3ajaHHoro mytu. KypcoBoil crmoco0® momera mnst stama Mapuipyta 1o 200 kM siBiseTcs
HanboJee MPOCTHIM U HAJEKHBIM, 00ECIIEUNBAIOIINM BEIXO Ha PaJHOCTAHINIO B pa3HOOOPA3HbIX YCIOBUAX MOJIETa
BO BCEX poJlax aBUAINH.

Ilonem axkmuguvlm cnocobom - 3TO TaKkOW NOJNET HAa pPAJAMOCTAHIMIO, NPU KOTOPOM OCh CaMoJleTa
pa3BepHyTa Ha yToJ CHOCa IT0 OTHOMICHHUIO K JTHHUH IyTH, a cTtpenka APK ykaseBaer KYP =360° £ YC (Ommuoxka!
HensBecTHblii aprymeHnT Kiaiw4a.). [Ipu meBom cHoce ctpenka APK ynepkuBaercs cieBa ot Hyms mkansl KYP,
TIPY TIPaBOM CHOCE CTIpaBa OT HyJISI Ha BEIMYMHY YTiIa CHOCA.

VYroia cHOca NpU aKTUBHOM I10JIETE€ MOXKET U3MEPSITHCS C IMOMOIIBIO TEXHUUYECKUX CPEJCTB, BEIYUCIATHCS 10
W3BECTHOMY BETPY HJIM NOAOHPATHCS B MPOLIECCE BBHITIOJIHEHUS MOJIETA.

Puc. 6. I[lonem na paouocmanyuio akmugHbiM cnocooom

Ilonem na paduonenenzamop, Xaxk TIPaBIIO, IPUMEHSIOT IPU BBIBOJIE CaMOJIeTa Ha a’dpOAPOM IOCAIKH,
€CIM OTKa3ajJu paJUMOKOMIIAC WM [PUBOAHAS paAMOCTaHLUMs aspoiapoMa nocainku. Ilosmer camonera Ha
panuonenenrarop Tuna APII BEIMONHAIOT IO MATHUTHOMY KOMITACy IyTeM MEPHUOINYECKOro UCIPaBICHUS Kypca Mo
TIeJICHTaM, NTOJIyYEHHBIM JIETYMKOM OT PaJHoNeeHraTopa.
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Puc. 7. [Tonem na paduoneneneamop Kypcosbim cnocooom

[Tpu xypcoBoM crioco0e 1mosieTa Ha paJroIeNeHraTop Kype caMojleTa YTOUHSIOT IEPHOANIECKH depe3 5 MUH
U TpH NOAXOJE K IesieHratopy 4epe3 1-2 mmH. V3-3a BimsHUS BeTpa camoiieT OyIeT OTKJIOHSTBCS OT JIMHUH
3aJaHHOTO TYTH, a IIeJICHTI HENPEePhIBHO M3MeHAThCs. [locne psna ucnpapieHuid Kypca ClieIOBaHHUS IIyTh CaMoJIeTa
MpeCTaBIsAeT co0oii TomManyto MuHIIO (Ommoka! Hen3BecTHBI apryMeHT KJII0YA.).

[oseT oT paguocTAaHIUHU

[ToseT camosera OT paIHOCTaHIIMMU - 3TO IMOJIET Mo JUHUH 3agaHHoro mytu JI3II ¢ yuerom yria caoca YC.
CrnemoBaTenpHO, 3TOT CIIOco0 MpeaycMaTpuBaeT nogdop wim pacdeT Kypcea ciegoBanus KC.

[Ipu mojere OT pajMOCTaHUMK IMYTh CIENOBAaHHMS CaMOJIeTa KOHTPOJMPYIOT 0 HAIPaBICHHUIO CHOCOOOM
cpaBHeHus nenenra camonera [1C, koTopelii paBeH (akTnueckoMy myreBoMy yriay PIIY, ¢ 3amaHHBIM ITyTEBBIM
yriom 3ITY. Tak kak cnoco® mnpuMeHsieTcs, Kak MpaBWiIo, NPH HEOONBIINX YAAICHHAX OT PaJHUOCTaHLUH, TO
MOTMPaBKa Ha CXOXKJEHUE MEPHIUAHOB HE YUUTHIBACTCA.

st onpenenennst pakKTUIECKOTO IyTEBOTO YIila HEOOX0AMMO MPOBECTH CAMOJIET TOYHO HaJ| palMOCTaHIINEH
C KypcoM, pacCUMTaHHBIM JUIs TOJeTa MO JIMHUM 3ajaHHoro myTd. Ilocime mponera paguoCTaHLUM TILATEIBHO
BBIAEPKUBATh KypC W ONPENCINUTh €ro cpeaHee 3HaueHue. Uepe3 4-5 MHUH mocie OposieTa paguoCTaHLUM IpH
MIOMOILM PaJUOKOMIIaca ONPEAEIUTh MEJIEHT CaMOJIETa.

Puc. 8. Onpeoenenue YC u ®@ITY npu nomowu paduoxomnaca.

3Has 3aaHHBIA ITyTEBOW Yroy W cpeaHuil Kypc camoinera (Ommoka! Hem3BecTHBI apryMeHT Kjo4a.),

MOXHO PacCUUTaTh OOKOBOE YKJIOHEHHE caMoJIeTa OT JIMHWY 3aJaHHoro mytu bY u yron cHoca YC o ¢opmynam:
BY=IIC-311Y¥;
YC-IIC-Kcp.

Ecnu BeIiepKuUBaeTCs Kype, paBHBIN 3aJaHHOMY Hymegomy y2/iy, 00KOBOE YKIOHEHHE CaMOJIeTa PaBHO YIITy
CHOCA U OIIpeeNsIeTcs 1o Gopmyie:

BY=YC=KYP-180°.

N3mepeHHbIE HAaBUTALMOHHBIE 3JIEMEHTHI HUCTIOIB3YIOTCS 1 AAJIbHEHIIEM Ul MCHPABICHUS IyTU C IIEJTBIO
BBIXOJIa HAa CIEAYIOUMi KOHTpONbHEIA opueHTHp KO mmm ma nens. @IIY u YVC ¢ momompio APK B monere ot
pPanguOCTaHIIMK MOKHO ONPEAETHNTh C OMMUOKOW, He mpeBbimaromeii 3°. Jlma mocTmwkeHus OONbIOIeH TOYHOCTH
ompenenenuss PIIY m YC HeoOXoAMMO TOYHO MPONTH HAJ PpaAMOCTAHIMEH H BBIIEPKUBATH KypC IIpH
TIEJICHTOBaHHH.
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Bbixoa camoJieTa Ha JMHUIO NPEABBIYUCACHHOIO PaavoIie/JicHIa

Jlnst ompeneneHnst MOMEHTa BBIXO/Ia CaMOJIETa Ha 3aJaHHBII OPHEHTHD (B TOYKY pa3BOpOTa) C IOMOIIBIO
APK HeoOxoauMmo 3apaHee ONpeNeNuTh IO KapTeé MAarHWTHBIM TEJNEHr OT KOHTPOJBHOTO OpHEHTHpa Ha
.pagnoctanmmo MIIP, Haxomsamytocss cOoky oT nuHUE 3aganHoro nyTd (Ommoéka! Heuw3BecTHbIH apryMeHT
KkJ104a.). [Ipy ucrions30BaHNN COBMEIICHHBIX yKa3aTesIeH cTpesika Kypco3alaTuiKa yCTaHABIMBACTCS Ha 3HAYCHHE
MIIP. B sTOM ciiydae MOMEHT BBIXOJa Ha JIMHHUIO IPEABBIYMCICHHOIO PaavOIeNeHra OyIeT OIpenensThCs IO
cosmeniennto crpenku APK co cTpenkoii Kypco3zagaTdamka.
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Puc. 9. Bvoixo0 na nunur npeogulyucieHHo20 paduoneiened

[Ipu ucnonp3zoBanumn ykazateneid tuna CYII u CYII MOMEHT BBIXOJa Ha JIMHHUIO NPEIBBIUYMCICHHOTO

paauornesneHra onpeaesseTcs N0 NPeIBbIYUCICHHOMY KypCOBOMY YIUIY:
KYPnp=MIIP-MK.

[Ipu ompeneneHUM MOMEHTa BHIXOJAa HA JIMHHUIO MPEABBIYHCICHHOIO PAaJHOIEICHTa 10 KypPCOBOMY YTITY
paaroOCTaHIIK HEOOXOAUMO TOYHO BBHIJICPKHUBATH KypC CaMOJIETa, IPUHATHIN IS OMPEICIICHHS MTPEIBBIYICICHHOTO
KypCOBOT'O yTJIa.

Jlnsa BBIXOJa HA JIMHUIO «BXOTHBIX (BBIXOAHBIX) BOPOT» HEOOXOAMMO MPOJIOKUTH HA KapTe JMHUIO TeJIeHra
OT PagUOCTaHIIMHU Yepe3 BXoAHble BopoTa-(Ommoka! Heum3sBecTHBI apryMeHT KJI04a.) U B TOYKE IIEPECEUCHUS
JIMHHUHM TICJICHTa ¥ JIMHUHU IyTH U3MEPHUTh BEIMUMHY MIPEIBBIYMCICHHOTO EJICHTA.

Cu
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Bxodnme
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TIUHER ﬂpeﬁaa/« 7EREH2E X
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Puc. 10. Bbix0o0 na aunuio 6Xx00HbIX 80pOmM

Jns o6xo/1a 3ampeTHBIX 30H WIN MPENATCTBUNA HE0OXO0AUMO TPOJIOKUTH Ha KapTe MENIeHT OT PaguoCTaHIIUN
K MECTy pa3BOpOTa caMoJieTa, HaxonfdllemMycs Ha OezomacHoM ynaajdeHuu OT 30HbI (Ommudka! HeusBecTHbIH
APryMmeHT KJ'[]O‘-Ia.). B Touke NepeCceUCHUA JTMHNUU TCJICHIa U JIMHUU MTYTU U3MEPUTH BEJIMYUHY MTPECABBIYUCICHHOTO
TIeJIeHTa.
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Puc. 11. O6x00 3anpemnoii 30Hbl
OmnpeneseHne MecTa camMoJieTa NMeJeHTOBAHUEM /IBYX PaIuOCTAHIUH

Jis ompenenenus Mmecra camoiera MC HeoOXOZMMO BBIOMpPATh TaKHE [BE pPaJUOCTAHLNH, MEICHIH
camoJeTa KOTOPBIX IepeceKaluch Obl B palioHE BEpOSTHOTO MECTOHAXOXAEHHUS MOJ yriioMm, Omm3kuM K 90°
(Omubka! HeusBecTHBINH apryMeHT KJII0YA.).

ITopsinok onpexnenenuss MC nesieHroBaHUEM JIBYX PAIMOCTAHLIUN CIIETYIOIIHNA:

Hactpouth APK Ha paguocranuuio, KypcoBoil yron koropoi 0im3ok k 0 uwiau 180°, npocnymars ee paboTy u
o3bIBHOM, CHATH KYP 3anucaTth Bpems U Kypc noJsera;

Hactpouth APK Ha panuocTtanuuio, Kotopas HaxoJuTcs Ha TpaBepse, cHATh KYP, 3anucate Bpemst u Kypc
T0JIeTa;

paccuntats 3Hadenust UTIC (UIIC = UK + KYP £ +180°+5);

noyueHHbie UTIC nposokuTh Ha KapTe OT 3aleJICHTOBaHHBIX PAaMOCTAHIINH.

OpHaKo TPOJOXKUTH JIMHUM TIOJIOXKEHUS B IIOJIETE€ HAa OIHOMECTHOM CaMoOJIeTe He MpPEeACTaBIIETCS
BO3MOXKHBIM. [103TOMY MX HE0OXOAMMO HaHECTH HA KapTy IIPW HMOATOTOBKE K MOJETY 4epe3 3aJaHHBII MHTEepBal
(o0pr9HO wepes 10°), a B mosere ompenessiTh HyXKHYIO JIMHHUIO TOJO0KEHUS TJIAa30MEPHON MHTEPIIOILIUEH MEXIy
ommwkaiimmmMu muHAUSME. [Ipn Hammauy Ha 60pTy caMoleTa Takoil KapTel paboTa mo ompeneneHno MC cBomuTcs K
OTBICKaHHIO TOYKH TIEPECCUCHHNS ABYX JIMHUI, COOTBETCTBYIOMNX M3MepeHHbM UIIC.

A

,0" IﬂH
Puc. 12. Onpeoenenue MC nenencosanuem 08yx paouocmanyuii

[TpakTHyeckn OMPENeNUTh IENEHTH IO ABYM PaJHOCTAHIMAM OJHOBPEMEHHO HEBO3MOXKHO. 3a BpeMs
MIEJICHTOBaHUS CaMOJIET IEPEMECTUTCS BAOJIb JIMHUY ITyTH Ha BenuuuHy V,t. [loatomy Heobxonumo npusectu UIIC
K OJHOMY MOMEHTY BpeMeHH. CyIecTBYIOT /iBa crioco0a MPUBEICHHUS MIEJIEHIOB K OTHOMY MOMEHTY BPEMEHH.

Ilepguiii cnocod. Ilponoxenusrii Ha kapte mnepBbiii UIIC mepeHocAT mapamienbHO camMoMmy cebe B
HalpaBlIeHUH (PaKTUYEeCKOro IyTeBOro yrila Ha paccrosHue S= V¢ mpoiiieHHOe caMoOJIeTOM 3a BpeMs
IIEJICHIOBaHMsl IIEPBOM M BTOPOM paauocTaHumil. Touka nepeceyeHus NEPEHECEHHOW JIMHUU IIEJIeHra INEepBOU
panuocTaHIMU ¢ JuHUeH 1erneHra Bropod paguoctanumu (MIIC,) mact MC B MOMEHT NeEJIEHIOBaHUSI BTOPOH
PaaMOCTaHIUH.
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Bmopoii cnocoé. TlepByto paguocTaHIMIO TEJICHIYIOT IBaKABI C TaKUM PacdeTOM, YTOOBI IPOMEKYTKH
BpPEMEHH MEX]Y IEJIEHroOBaHNEM ObUIM OJMHAKOBBIMHU. 3aT€M PacCUMTHIBAIOT CpelHee apu(MeTniecKkoe 3HaYeHUE
JBYX TICJICHTOB INEPBOW PAJMOCTAHIMKM M IOJIYYalOT CPEIHHWH IEJCHT, KOTOPBIH OyIeT OTHOCHUTBCS K MOMEHTY
BpPEMEHH TEJICHTOBaHUS BTOPOH paioCTaHINH.

BobinoiHeHue paanoaAeBUAIIHOHHBIX paﬁoT

PannoneBuanmonHapie pabOTHI MPOU3BOAT:

HE peXke OJHOTO pa3a B roJl B mporecce skciuryaraun APK;

MY 3aMEHe WM JOMOJHHUTEIBHOW YCTaHOBKE PagroO0OpYyAOBaHHUS HAa caMoOJETe (BEpTOJIETE), BIUSIOIIETO
Ha paJiuoJIeBUAIINIO;

MOCJIe YCTAaHOBKU WJIM CHSATHUS C CaMOJIeTa METAJUTHYECKUX BBICTYIAIOIUX YacTei;

B ciyyac OOHApyXCHHsS OIIMOOK WJIM BO3HHKHOBEHUS COMHCHUH B TIPABWILHOCTH ITOKa3aHHA
paaroKoMIIaca;

MpH ycTaHoBKe HOBOTo komiuiekta APK Ha camorner;

MIPU ONpPEIETICHUH OCTaTOYHOMN paJloieBUallNH;

MocJIe 3aMEHBI YKa3aTenel KypCOBBIX YIIIOB WM PAMOYHOW aHTCHHBI.

PammonesuanmonHbie paboThl BRIMONHAIOTCS crenuanuctamu MAC cOBMECTHO ¢ SKHIaKEM camoJieTa o
PYKOBOJICTBOM IITypMaHa aBUAIIMOHHON OpraHU3aIUH.

IloaroroBka k NpoBeJeHUI0 PAIMOACBHALIMOHHBIX padoT

IToaroToBKa K MPOBEACHUIO paAHOAECBUAIIIOHHBIX PAa0OT BKIIFOYALT:

MOJTOTOBKY JE€BUAIIIOHHOTO TEJICHTaTOpa, OJAHKOB MPOTOKOJIOB BBHITOJHEHUS PagHOACBHAIMOHHBIX paboT
U OJIaHKOB TPpaUKOB;

BBIOOp IUTOMIANKK, yIaJeHHONH He MeHee ueM Ha 150-200 M OT CTOSHOK CaMOJICTOB, CTPOCHHMH W JIMHHN
BBICOKOBOJIBTHBIX Iepenad. [lnommaaka qomkHa ObITh TOPU30HTAIBHON, B HAIIPABICHUH PAJIMOCTAHIMA HE JOJDKHO
OBITH 3JaHUI U BO3BBIIIECHHOCTEI;

BBIOOp PpaZMOCTAaHIMU, IO KOTOpOW OyZeT NpOBOAWTHCS OIpejeleHne paauojeBuanuu. Jlius Oonbluei
TOYHOCTH ONPEACICHHUS DPATUOACBHAIINN PAaTUOCTAHIAI0 HEOOXOmuMO BBIOMpaTh Ha ymainenmu 100-150 xMm ot
aspoapoma. [Ipu ucronszoBaruu Momaoi PBC 310 paccTosiHue MOKET OBITH

YcTaHOBOYHAS OMIMOKA paMKH PaTHOKOMITACA YCTPaHSAETCS Ha KYpCOBOM YTIIE PaJUOCTaHIUHU, paBHOM (°,
ITOBOPOTOM KOPIyCa paMKH HJIH yKa3aTes.

/lna onpedenenus yCTAaHOBOYHOH OMIMOKU paMKH paJMOKOMIIaca CIeIyeT:

BEIPYJUTh WJIM OTOYKCHPOBATH CaMOJIET HA IUIOMIANKY [UIS BBHITONHEHHS DPaIHOJCBHAIIMOHHBIX PabOT H
YCTaHOBUTH 10 MATHUTHOMY KOMIIacy Ha Kypc, paBHblii MIIP;

M0 JEBHAIIMOHHOMY MEJIEHraTOPY YCTaHOBHUTH CAMOJIET TaK, YTOOBI KypCOBOW YTOJN PagHOCTaHLUHN OBLI
pages 0°;

BKITFOYHMTh U HACTPOUTH PAIMOKOMITAC HA PAHOCTAHIIUIO, 10 KOTOPOM OyIET ONpeAeasIThCS PaIHOACBHAIIN;

nepekirouarens poaa pador APK noctaButs B monokeHue «KoMIL» M 10 OTKIOHCHHIO CTPEJIKH yKa3aTes
KYPCOBBIX YTJIOB ONPEJEIUTh BETUUYUHY YCTAHOBOYHON OITUOKU PaMKH.

/s yempanenus yCTaHOBOYHOM OIMMOKY PaMKH PaTHOKOMITaca HEOOXOIIMO:

HE BBIKJIIOYAs PaJUOKOMIIaca, OCIa0UTh 3a)KMMHBIC BHHTBI, KPEISIIUC OCHOBAHUE PaMKH'" K (PIO3EISIKY
caMmoJeTa, ¥ MOBOPOTOM OCHOBAHUS JOOUTKCS, YTOOHI cTpernka ykazareias KYP ycranoBmiack Ha HyJIb, TOCIE STOTO
BHUHTHI KPEIUICHAS PAMKH 3aTSHYTh;

€CJIA TIOCIIe 3aKpEIUICHUS OCHOBaHHSA PaMKH .OKaXKeTCs, 4To CTpenka ykazarens KYP ortomma ot Hyns
IIKAJIBl, YCTAHOBUTH €€ Ha HyJIb IOBOPOTOM CEIbCHH-TIPHEMHUKA. /|11 3TOTO cieayeT OTCOeANHUTh yKa3aTelb OT,
MpUOOPHOI TOCKH, OCITa0NTh BUHTHI, KOTOPBIMH KOPITYC CEIbCHHA KPEMHUTCS K YKa3aTelro, U IIOBOPOTOM KOpITyca
YCTaHOBHTH CTPENIKY Ha HYITb, IIOCIIE Yer0 BUHTHI KPEIUICHN 3aTAHYTh U YKa3aTelb IOCTABUTh Ha CBOE MECTO. DTOT
METOJI YCTAaHOBKH CTPEJIKH Ha HYJIb NPUMEHSICTCS TaKkXkKe, €CIM HEOOXOMUMO COIJIacoBaTh IMOKA3aHHUS BYX
yKasarejel paguoKoMIlaca,

Onpeaeienne paguoeBUaluU

PaguoneBuanus onpenensiercs Ha 24 OPK uwepe3 15°. Ha xaxxgom OPK ¢ momormipio JeBHALMOHHOTO
nenenraropa uzmepsiercs KYP u Beruncisiercst panuoaesuanus o gopmyie: Ap= KYP - OPK.

Omnpenenenue paguoAeBUAIMK 0 HEBUAUMON PaJUOCTAHIIUH IPOU3BOAUTCS B TAKOM MOCIE0BATENBHOCTH:

ycraHoBuTh camoiier Ha MK=MIIP, ycTpaHuTh ycTaHOBOYHYIO OIIMOKY paMK{ pagHoKOMIIaca W 3amucaTh
JIaHHBIE B IIPOTOKOJIE BBHITIOJIHEHHUS paIMOAEBUAIIMOHHBIX PaboT;

YKpENUTh [EBUALMOHHBIN IEIeHraTop Ha caMoJeTe, OTPEryJMpOoBaTh €ro MO YPOBHIO, BU3UPHYIO PaMKy
IIPEAMETHBIM IHMONTPOM YyCTaHOBUTh Ha 0° mkanel ymmOa u, Bpamas " JUMO BMECT€ C BU3HUPHOH DPaMKOH,
COBMECTUTH JIMHUIO BHU3HPOBAaHMS C YJAJCHHBIM OPHEHTHPOM, MOCJIE HYEro 3aKpenHuTh JMMO BHHTOM B 3TOM
MOJI0KEeHNH a uHeKe « MK» noaBecT NpoTHB HYJISI IKAJIbI TMMOA U 3aKPETIUTh €r0 BUHTOM;

pa3BepHYTh camoleT o paanokommacy Ha OPK = 15°) 3atem BpamieHneM BU3UPHOW paMKH COBMECTUTH
JIMHUIO BU3HPOBAaHUS C OpHEHTHpOM U oTcuntath KYP mo mumOy mpotus mpeamerHoro guontpa. OnpeaenuTh
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paauoeBUalMIO U 3alucaTh B IpoTokod. Korna HeBO3MOXKHO 3aKpeNUTh JeBUALMOHHBIN NEJIEHraToOp Ha caMoJieTe
WM HE BUJIHBI yAaJleHHble OPUEHTHUPHI, TO MOCJe YCTaHOBKM camosera Ha 3aganHbli OPK ompegensior MK
camoJieTa IeJICHTOBaHHUEeM MIPOAONBHOM ocH, a 3aTeM paccuutbiBatoT KYP o ¢popmyne KYP=MITP-MK;

MOCTICTOBATEIEHO YCTaHABIMBATH caMojeT Ha octanbHbie 22 OPK uepes 15 ; Ha xaxxnom OPK ompenensts
KYP u pagnoneBnanuio 1 3aN¥CHBATh JAHHBIC B IIPOTOKOJ BEITIOTHEHUS PaIiOICBUAIIMOHHBIX PadoT.

OmnpeneneHne pagroAeBHAILIIH IO 6UOUMOU PAOUOCMAH YUY TIPOV3BOANTCS B TAKOH ITOCTIEI0BATEIHHOCTH:

ycraHoBuTh camosier Ha MK=MIIP, ycTpaHuTh yCTAaHOBOYHYIO OIIMOKY PaMKH PaJIHOKOMIIAca W 3aIlucaTh
JaHHBIC B IPOTOKOJI BHIITOJHEHUS PAJHOACBHAIIMOHHBIX padoT;

YKpPENUTh JECBUAIIMOHHBINA TEJIEHraTop Ha caMoJieTe, OTPEryJIHpOBaTh €ro Mo YPOBHIO, BUBHPHYIO PAMKY
MPEIMETHBIM AUONTPOM YCTAaHOBUTH Ha 0° mIkaibl JuMOa ¥, Bpamias JUMO BMECTE C BU3UPHOU paMKO#, COBMECTHTh
JIMHUIO BU3UPOBAHUS C MAUTOW BUAMMON PAJAMOCTAHIIMHM, ITOCHIE YEro JTUMO 3aKpEenuTh BUHTOM B 3TOM TOJIOKEHUH,
a nHaekc « MK» moBecTr IpoTUB HYJIS IIKAIBI TUMOa U 3aKPEIUTh €r0 BUHTOM;

pa3BEepHYTH CaMoJIeT MO0 PaJIUOKOMIIACY Ha OPK=15", 3arem BpallleHUEeM BHU3UPHON paMKHU COBMECTUTH
JUHHUIO BH3HPOBAHUS C MAayTOH pajauocTaHIu W orcuutaTh KYP mo immMOy mpoTHB MpeaMEeTHOro IHONTpA.
OnpenenuTs paguoIeBHALINIO H 3aIIUCATh B IPOTOKOI:

B TaKOM ¢ TOpPSIKE YCTaHABIMBATh camojeT Ha mocheayromue 22 OPK uepes 15°; ma xaxgom OPK
ompenenatb KVYP, BBHUNCIATH paAWONCBHANMI0O W  3alHCHIBATH JAHHBIE B MPOTOKON  BBIOJHECHHUS
paanoIeBUAIIMOHHBIX padoT.

KOMHeHCI/IPOBaHI/Ie paamoaeBHaIuA

PaguroneBnanus KOMIEHCHPYETCA B CIIEAYIOLIEM IOPSIKE:

BBIKJTIOYUTH PAAMOKOMIIAC M OTCOEIMHHUTH KOMIIEHCATOP OT OJI0Ka paMKH;
CHSITH CKOOY C yKazaTens paauoJieBHali1;

COCTaBUTH TAONHUIy KOMIIEHCAIMH PAHOIECBHALIIH, KOTOPAsk IMEET B

[IoRA3aHEH CTPEeNKH-YKAZATEIH [OOCTe
UHMKJIE KOMIEHCANHH
OPK p :
. 1 2 3 4

0 | 0 0 0 0 0’
345 16 —5 —9 —13 —16
15 +15 +3 +7 411 +15
330 —19 . —5 —10 —I15 —I19
30 418 -3 +8 +13 +18
3‘112 _}g 5 —g —13 —16
3 _ +12 15
300 it oo i_?_ —9 iy
165 —13 — | -7 —10 | —13
180 _ ' _0 0 -0 .0 - 0

Tak kak paauoaeBHanusg MOXKET nocturaTh 15-20°, To ee BBOIAT 32 TPU-YETHIPE MpHEMa, TOCIEA0BATEIHHO
yBEJIMYMBas MPOTWUO JIEHTHI JieKaja. Bo u30exaHWe OMacHbIX HATHKCHUH JieKaJla B KOMIIGHCATOpP BBOJIST
MOOYEPETHO MOJI0XKUTENBHYI0 H OTPULATENBHYIO PaJUOJEBHALIUIO B Takol nocnepoBaTensHocTy: 0, 345, 15, 330,
30, 315, 45, 300, 60, 285, 75, 270, 90, 255, 105, 240, 120, 225, 135, 210, 150, 195, 165, 180°;

MPUCTYNINTh K HAHECEHHUIO PaJHOACBHALMM Ha KOMIIEHCATOP, JUIS Yero IMOBOPOTOM AWCKA KOMIIEHCATOpa
COBMECTHUTD HYJb MIKaJbI paanonesnannu ¢ neneaneM OPK=0° u, ynep>xuBast €ro B 3TOM HOJIOKEHHUH, ¢ TOMOIIBIO
PEryIMpOBOYHOTO BHHTA, pacrojioxkeHHoro npotus naeneHuss OPK =0°, ycraHoBHUTH yKa3aTeslb palioAeBHanui Ha
0° mo mkase paxuoaeBHALNY;

yCTaHOBHUTH IuCK KomrieHcaropa Ha OPK=345° um BpameHmeMm perymTupOBOYHOTO BHHTA IPOTHB 3TOTO
JICNICHNST TIEPEMECTUTh CTPEJIKy-yKa3aTellb PaAuOJCBHALNM Ha 3HAYEHHE, yKa3aHHOE B IIEPBOM LHUKJIE TaOJIMIIBI
KOMITEHCAIIHH;

TaKMM JkK€ 00pa3oM HaHeCTH paJMOJICBHAIMIO TIepBoro uukia Ha octanbHbix OPK, cobmronas
MOCTIeI0BATEIbHOCTh, YKa3aHHYIO B Ta0IHIIE;

B TaKOM K€ HOPSJIKE BHIITOJIHUTH BTOPOH, TPETHI N YETBEPTHIN LUKl KOMIICHCAINH;

MPOBEPUTh TOYHOCTh HAHECEHMs] pAaJUOACBHMAIMM Ha KOMIIEHCATOp, [UI1 Yero IOCJIeJOBATEIBHO
YCTaHaBJIMBATh JUCK KOMIIEHCATOpa HYyJIEM IIKalbl paJnoeBHaluu Ha Kaxabld u3 24 OPK mo mikane, npu 3ToM
CTpeIKa-yKa3aTellb I0JDKHA MTOKa3bIBaTh BEIMYMHY M 3HaK paJioAeBUalNH COTJIACHO MPOTOKOITY;
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ecmi Ha KakoM-imbo OPK panguoneBmanust HaHeceHa ¢ OHIMOKOH, TO HEOOXOJMMO BpalleHHEM
COOTBETCTBYIOIIEr0 BMHTA JOBECTH €€ 0 TPeOyeMOro 3Ha4yeHHus; MOCJIE 3TOr0 HeoOXOIMMO CHOBa IIPOBEPUTH
MIPaBIIIHOCTh OTKJIOHEHHUs ykaszartens Ha Bcex OPK, Tak kak MHOTZA JOBEACHHE paguoAEBHAlUM 0 TpeOyemoil
BEJIMYMHBI Ha 0JHOM KakoM-mn00o OPK BeI3bIBaeT nosiBieHne OMMOOK B YCTAHOBICHHOW BEIMYNHE PaIHOICBHALIIH
Ha npyrom OPK;

MOJCOCNHUTD K KOMIICHCATOPY IPOBOJIA CEIbCHHHOM NEpeaadt, BKIOUYNTD PAJHOKOMIIAC U, Bpamlas JUCK
KOMIIEHCaTopa, HaOIromaTh 3a BpalleHHeM cTpeiok ykaszarened KYP; ctpenkm ykazaTteneil NOKHBI BpamiaTbes
IUTaBHO, O€3 PBHIBKOB U 3a€HaHHH;

€CITM CTPEJIKH «yKa3aTeliell mepeMelarorcsi 0e3 phIBKOB, YCTAHOBHTh KOMIIEHCATOP B OJIOK paMKH, IOCIe
4ero MPUCTYIHUTh K ONPEIeNICHUI0 OCTATOYHOW PaInoJeBUALIHH.

Ocmamounas paduodesuayus OIPEICIACTCS C LEIbI0 OOHAPYKCHUS OIMMOOK M HETOYHOCTEH,
JIONYIIEHHBIX B IpOLECcCe BBISBICHHUS W KOMIEHCHUpOBaHMs panauoneBuanu. OHa omnpexnensiercs Ha 24 KypCOBBIX
yriax paguoctaHuuu, Kpataeix 15° (0°, 15°,30° u 1. 1.).

Jdns  onpeneneHuss  OCTaTOYHOM — pagvioieBHAllMM  CaMOJIET 1O  JICBHAIMOHHOMY  IIEJICHTaTopy
TIOCIJIEIOBATENIFHO YCTaHABIUBAETCS TaK, YTOOBI KypcOBOH yroi paanocTaHiuu Obu1 pasen 0°, 15°, 30° u 1. 1., u
nns kaxkzaoro KYP onpenensiercst octatounas paauoaeBuaiys mno popmyne: A, pom = KYP - KYP,,. (KYP,, - otcuer
KypcoBoro yriia 1o ykazareno APK).

Ecnu ocrarounas paguonesmanus Ha Bcex KYP He mpeBbimaer + 2°, TO MO pe3yibTaTaM OIPEACICHHS
OCTAaTOYHOH paguoJeBHallIi COCTABUTh I'padMK U IOMECTUTDh €ro B KaOMHAaX JieT4nKa (IHI0Ta) U mTypMana. Ecian
OCTaTOYHAsl PaJINOJIEBUAIINS IPEBBIMIACT + 2°, IPOU3BOIUTCS €€ JOKOMIIEHCHPOBAHUE;

IMopsaok BHITIOJITHEHUSI 0OKOMNEHCUPOBGAHUSA:

CHSITh KOMIIEHCATOP C OJI0Ka PaMKH;

BpalleHHeM JHMCKa KOMIIEHCATopa YCTaHOBUTh KOHeEIl CTpeliku-ykazarens Ha ToT OPK, Ha kotopom
obHapykeHa pajuoeBuanus o6omnee + 2°;

yZepKHBasi JIUCK KOMIIEHCATOpa B 3TOM IOJIOXKEHHUH, BPAIlEHHEM BHHTA, PACIIOJIOKEHHOTO OJMXKE BCETO K
HYJIIO IIKalbl PajHOJeBHALMM, NEPEMECTUTh CTPEJIKY-yKa3aTeldb BIPABO WIIM BJIEBO Ha BEJIUYUHY OCTaTOYHOMN
panuoneBuanuu. HampaBieHue nepemMenieHus CTPENIKU, ONpeNelsieTcsl 10 3HaKy OCTaTOYHOW pajauoJeBHAlMU U
3HaKy, HAaHECCHHOMY Ha JICKe KOMIleHcaTopa. [y BEpXHEro pacrojio)K€HHs PaMKH 3HaKH HAaHECCHbI YepHBIM
IBETOM, a JJIsi HIDKHETO - KpacHbIM. [l KOHTPOJS TPAaBWIBHOCTH JIEKOMIICHCAlMH pavoAeBHAlNN
PEKOMEHIyeTcsl Tepel TeM, KaK BpallaTh BUHT, BBHIMUCHIBATH 3HAK M BEIMYMHY HAHECEHHOM HAa KOMIIEHCATOp
panuoneBHani. OJTO TO3BOJIUT NPH CIy4aifHOM CIBHWIE IHWCKA Y3HAaTh, CKOJBKO TpPaayCcoB paJvOAEBHALNI
KOMITEHCHPOBAHO U CKOJIBKO €IIE OCTAIOCh JOKOMIICHCHPOBATH;

aHAJIOTUYHO IPOBECTHU JEKOMIIEHCALIUIO paJloieBuanuy Ha octanbHbIx OPK.

MIPOBEPUTH IUIABHOCTh BpAILEHMS IUCKA M NPaBUIBHOCTh IOKOMIICHCAIMM PAaJHOAEBHALUM, IIOCIE UETo
YCTaHOBUTH KOMIIGHCATOP B OJIOK PaMKH;

NPOU3BECTH KOHTPOJIBHOE ONpe/ieNieHHe OCTaTOYHON paanoaeBuaimu Ha 24 OPK u cocraButs ee rpadux.

IIpoBepxa paguogeBHALMM B MOJIETE

[Ipu BBINOTHEHUH TOJETOB SKHUIMAX (JIETYUK) TOJDKEH NPOBEPSITh OCTATOYHYIO PajuoeBHALINIO0 CPABHEHUEM
(haKTH9IECKOTO TIeJIeHTa PaJlMOCTaHIINN C TIEJICHTOM, U3MEPEHHBIM ¢ moMonisio APK.

Juist aTOTO HEOOXOAUMO:

B MOMEHT IIpoJieTa KaKoro-JImbo TOYHO OII03HAHHOTO opueHTHpa onpenenutrs MIIP, orcunrannsiii 6e3 yuera
pamnonesuarnyu: MIIPomcu==MK+OPK;,

COCJITHUTH Ha KapTe STOT OPUEHTHP C TOYKOW PACIIONIOKEHUSI paIHOCTaHINH, N3MepuTh (paktnyeckuit UITP
n onpenenuth Gpakrnueckuit MIIP: MIIPpaxm =HITPghaxm - (+ Aw);

ONpeNeNuTh paauoaeBuanuio no gopmyne: Ap = MIIPy,q--MIIP,,,,.., .

Cuctema cnyTHMkoBou HaBurauum GPS.

Cucrema GPS mnpencraBmser co0oil caMblii COBEpIISHHBIM HA CETOAHANIHUN JIeHb HaBUTAMOHHBIN
HHCTpYMeEHT. ['1e Obl BBl HM HaXOIWIIUCH - HA 3eMIIe, HA MOPE WM B BO3IyXe, IPH MOMOINHU [I0O0ATBHOW CHCTEMBI
OTIpEeICIICHUs] KOOPIMHAT BBI MOXeTe JIETKO, TOYHO U OBICTPO OMPEICIIUTh CBOS MECTOIOIOKCHUE.

HepBOHa‘IaJ'H)HO MMPUEMHUKHU GPS MNPUMEHAIIUCHh HUCKIIIOUUTEIBHO [JI1 BOCHHBIX ueneﬁ. Ho mnoctenenno
ITAaTCKHUEC 6€pyT CBOC, U B HACTOALICC BPEMs CYHIECCTBYCT ABAa CTaHAApTa HCIIOJb30BAHHSA CHUCTCEMbL GPS - JIIsL
TpaKIAHCKUX U NJIS1 BOCHHBIX ueneﬁ.

IMepBriit cranmapt HaszbBaeTca PPS (Precise Positioning System) u mo3BoisieT ONpenessiTh IOJOXKEHHUE
O00BEKTOB C KpaWHE BBICOKOM TOYHOCTBIO. DTOT craHmapT wucmoin3yercs BC CIHA, roccmyxb6amu CHIA u
TPOXIAHCKUMHU JIMLAMH, WMEIONIMMH CIIEHUAIBbHOE pa3peleHrne mpaBuTenscTBa. PPS mos3Bomser ompenenuTh
MTOJIO’KEHHE C TOYHOCTHIO 17,8 M I TOPM3OHTANBHEIX U 27,7 M ISl BEPTHKAIBHBIX U3MEPEHUH U JaeT OUINOKY B
u3MepeHnH BpeMenn He Gonee 107 ¢. Ham ¢ Bamu, HOHATHOE €710, TaKas TOYHOCTh HEJOCTYIIHA.

Ham noctymen Bropoit crangapt - SPS (Standard Positioning System). TouHocTh M3MepeHuii mo Hemy
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CIeLHAaNbHO MOHMKaeTca. TouHoCTh o cTanaapTy SPS cocraBnster 100 M no ropuszoHTany u 156 M 0 BepTUKAIH.
Jlonmyctumast muéKa o Bpemenn - 1.67 * 107c.

Cucrema GPS cocTouT U3 TpeX OCHOBHBIX CETMEHTOB:

Kocmrmaeckuii cermeHT BKITto9aeT B cedst 24 (21 akTUBHBINA U 3 pe3epBHBIX) HU3KOOPOUTAIHHBIX CITyTHHKA,
pacIioIo’KeHHBIX Ha BeICOTE UyTh Oombmre 19.000 kM, ¢ meprogoM oOpalieHus] BOKPYT 3€MJIA COCTABILTIONINM 12
yacoB. Jra cuctemMa (oHa HasbiBaeTcss NAVSTAR) npunagnexur Munucrepctsy O6oponsr CIIA, koropoe
IPENOCTAaBIsIET €€ I TPaXJAaHCKUX MOJb30BaTelell Ha HEKOMMEpYECKOH ocHOBe. Bcero cymecTByeT mHIeCTb
OpOUTANBHBIX IUIOCKOCTEH, PACIIONOKEHHBIX MO YTIIOM OKOJIO 55° K monsapHO#. Ha KaXkao# IiocKoCTH HaXOquTCs
YETBIPC CITyTHHKA. Bce 310 mo3Boser Bam nojiydaTb JaHHbIC KaK MUHUMYM OT ISATU CIIYTHHUKOB B Ka)KI[OfI TOYKEC
3eMHOro miapa. KOHTpOJIBHBIA CErMEHT COCTOMT M3 CETH HAa3eMHBIX CTAHIMWI CIEXKEHUs], pa3OpOCaHHBIX 110 BCEMY
mupy. Korja cryTHUK NpOXOAWT Hall OAHOW M3 CTaHIMA, OH MOJTy4aeT HH(QOPMAIIUIO O CBOMX KOOPJHHATAX, BBICOTE
HaJl YpPOBHEM Mopsi 1 ckopocTH. LleHTpansHas cranuus pacnonoxeHa Ha 6aze BBC CILIA ®AJIBKOH B Kosopano.

Pabouwnii cermenT cuctems! npencrasieH nprueMHukoM GPS. CryTHHK mepemaeT cBoW KoJi, OCHOBaHHBIH Ha
TniceBoCTy4yaiiHol nocienoBatensHocTH (T.H. PRN-kox, npencrasmstomuii coboii myMomnoao0Hyio, HO, Ha CaMOM
Jiene, 3apaHee ONpEeNeNIeHHYI0 WHAWBHIyalbHYIO TocienoBaTenbHOCTh - Pseudo Random Noise), nms pacuera
BpPEMEHH, a TaKKe CBOM KOOpAMHATHL. CucremMa JEHCTBYET B TPEX M3MEPEHHAX WM IPUTOJHA, TAKUM 00pa3oM, At
OTIpeIeTICHNS TTOJIOKEHUS! IBIDKYIIIXCS 00BEKTOB Ha 3eMJIe, Ha MOpe M B BO3IyXe. B 00bryHOM cirydyae HEOOIbIIOHN
npueMHuK GPS ompenenser paccrosHHe [0 CIIyTHHKAa IyTEM H3MEPEHHs BPEMEHU INPOXOXKACHHS CHTHAJNA OT
cnytHuka. Ecim paccrostame, otaensiomee npueMHHK GPS or Coyramka 1 cocraBmser 37.000 kM, mMpHEeMHUK
pacroyio’keH Ha MOBEPXHOCTH cdepbl, pamuyc KoTopoii paBeH 37.000 kM, a KOOpAWHATHI IICHTPa COBMIANAIOT C
KoopauHaTamu ciyTHuKa. Pacctosaue B 15.000 km 1o CryTHHKaA 2 onpeaesiseT BTOPYIO chepy COOTBETCTBYIOIIETO
pamuyca ¢ uentpom Ha ChoyrtHuke 2. Ilepeceuenue nyx coep naer Oxpyxuocts 3. Ecnm npuemuuk GPS
HaxOJIUTCSl HAa YPOBHE MOpS, TO OIpelelieHa U TpeThsl cepa, LEHTp KOTOPOW COBHAJAeT C LEHTPOM 3eMIJH, a
pamuyc - ¢ paamycoM 3eMHOro mapa. Jta cdepa nepecekaer OKpyKHOCTh 3 B JIBYX TOYKaxX, OJHA W3 KOTOPBIX
3aBEZOMO HE TMOJXOIUT - CKaKEM, COOTBETCTBYET CIIMIIKOM BBICOKOH CKOPOCTH IIEPEMEIICHUS M MOXKET OBITh
MIPOUTHOPUPOBaHHAs. MHUKpOIIPOLIECCOPHBIII OJOK 00paOOTKM JaHHBIX IPOM3BOAMUT BCE COOTBETCTBYIOIINE
BbIUHCIIeHUs. TeopeTndecku IOCTaTOYHO Tpex cdep, HO HA caMoM Jienie, OOBIYHO BO3HUKAET HEOOXOIUMOCTH B
JIOTIOJTHUTEJBHBIX U3MEPEHUSX, 00yCIOBIEHHAS! 0COOEHHOCTSIMH PadOTHl XPOHOMETPHUPYIOIINX YCTPOHCTB.

ITpuemuuk GPS ucnonp3yet HEOONBIINE W TOBOJIBHO TOYHBIC IEKTPOHHBIC Yachl. IX TOYHOCTH COCTaBIISET
10”c, B TO BpeMs KaK TOYHOCTb ATOMHBIX YaCOB, HCIIONB3yeMbIX CIyTHHKaMH — 107 ¢. DTO BBI3bIBACT MOSABICHHE
CYIIECTBEHHOI OMIMOKHM B OIpPEIEICHUH KOOPAWHAT, AJSI YCTPAHEHHWsS KOTOPOH HEOOXOIUMBI JOMOTHHUTEIbHbIC
JIAaHHBIE CITyTHUKOBBIX M3MepeHuil. B wurore, s moirydyeHus: TOYHOM HMH(pOpMAMU HEOOXOIUMBI NaHHBIE IO
YeThIPEM CITyTHHKaM JUIsl Ha3€MHBIX M BO3IYIIHBIX U3MEPEHUI U IO TPEM - JJIsi MOPCKHX (PaJinyC M KOOPAMHATHI
LIEHTpa YeTBepTOl chepbl COBMANAIOT COOTBETCTBEHHO C PaJyCcOM 3eMJIM U KOOPJHMHATAMH LIEHTPa 3eMJIH).
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Crivivme 1
’ f,_}i__..___.

| Criytime 2

s L lemapnoc T e

Takum 00pa3oM, eciu NO3BONUTH ce0e HEMHOTO OTBIIEUbCS OT IPO(ECCHOHANBHOM TEPMUHOJIOTHH, B OCHOBY
cucreMmbl GPS nonoxeH TOT OCHOBHOHN IPHUHINII, Ha KOTOPOM Oa3upyercsi paboTa BceX HABUTAIMOHHBIX YCTPOHCTB
- OIIpeJieNICHNE HAIPaBJICHNS 110 U3BECTHBIM OPHEHTHPaM. TaKUM OPHEHTHPOM MOJKET CITY>KHTh BCE, YTO YTOIHO - U
HenozBrkHast [TonsipHast 3Be3/1a, 1 MAarHUTHBIN TTOJTIOC 3€MIIM ¥ OPOUTAIBHBIN CITyTHHK.

CITyTHUK NepeaeT CUIHalbl Ha JBYX HECYIIMX 4acTOTax B JEIMMETPOBOM JuamnasoHe. CHUTHajbl HA MEPBOH
gactote F1 (1575,42 MI') BKIIFO9at0T HHPOPMALHIO O MECTONOIOXKEHUHN 1 Ko SPS, a curHaiel Ha BTOpOi yacToTe
F2 (1227,60 MI'r) ncnonb3yroTest U U3MEPEHUsI HOHOC(HEPHOH 3aEPIKKH.

B kauecTBe Merojga MOIYJSALMHM TOpUMEHsieTcsi Tak HaspiBaemas TexHonorus SST (Spread Spectrum
Transmission), OCHOBaHHasi Ha KMCIOJIb30BAHUM IIUPOKOIIOJIOCHBIX CHUTHAIOB. MOMAYISIMS CUTHAJIOB HA 4aCcTOTax
F1 u F2 ocyuiecTBisieTcs: Mpy MOMOIIU TPEX Pa3iM4HbIX OMHAPHBIX KOAOB. C/A-KOM (CTaHAAPTHOTO ONpEeIeHHUs
MECTOIOJIOXKEHUA) Moayupyer (asy Hecymeil F1, «pa3maseiBas» crnektp B monoce | MI't. OH mpezacrasisier
co0oii moBTopstoruiics ¢ nmepuogom 1 MI'ty PRN-koa. Kaknomy cryTHHKY COOTBETCTBYET coOCTBeHHBIH C/A-KO.
Koa, monymupyrommii ¢asy Hecymierd F1, (sBnsiercst ocHOBO#M rpaxknanckoro cranaapra) SPS. P-kon (touHoro
OTIPENICIICHUST MECTOIONIOKEeHHs1) MoayiupyeTr (azel obemx Hecymux - F1 wm F2. OH npemocraBnser coOoi
qnmutensHelil PRN-kog ¢ nmepuogom 10 MI'n. KaxnoMy cIyTHHKY BBIAENSETCS WHAMBUIYAIBHBIA CEMUIHEBHBIN
uHTepBan P-koja, mpuyeM HayanbHOE COCTOSHUE TAaKMX KOJOB MEHSETCS KaKIYI0 HEAENIo s obOecredyeHHs
3alIUTHI OT HECAHKIIMOHWPOBAHHOT'O TOCTYIIA.

Tpetnit Ko - TaKk Ha3bIBAEMOE «HABHTAIMOHHOE COOOILICHHE» - Takke MomymupyeT ¢asy Hecymed F1 mpu
nomont C/A-konma. 3to kox ¢ mepuogom 50 I'm, mepenaBaeMblii B BHJIE MIECTHCEKYHIHBIX KaJIpoB, KaXKAbIH W3
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KOTOPBIX cocTouT U3 msATh 300-OUTHBIX CyOKaapOB.

B mpornecce cozmanust cucremsl GPS paspaboTdmkam HpHIUIOCE CTOJKHYTHCS C CEPHE3HBIMH IPOOIeMaMU
TEXHOJIOTUYECKOTO XapaKTepa.

IlepBast 3 Takux mpoOJIeM - KaK ONPEAEINTh MOMEHT HMOCBUIKM CHTHaja co cmyTHuka. OHa Obuta perieHa
cienyrommM obpazoMm. Bemmeoncanasie PRN-kofpI TeHEpHpYIOTCS B CIIyTHHKOM W npueMHHKoM GPS kaxmyro
MHJUIMCEKYHIy W HHYEM HE OTIMYAIOTCS APYr oT Apyra. CpaBHEHHE KOJOB ITO3BOJISIET OINPEAEIUTh BPEMEHHYIO
Pa3HUIY MEXy CITyTHUKOM W IIPHEMHHUKOM.

Bropas mpobiiema, BepHEe, Ha)ke LENbIi KOMIUIEKC CXOIHBIX IMPOOJIEM, 3aKiIoYaiach B HEOOXOAUMOCTH
KOPPEKIMH OIIHOOK ONpeesieHUs] KOOpAHHAT. UTO MOXKeT 00yCIOBUTH MOSBJICHUE TAKUX OIIMOOK U KaKMMH OHHU
ObIBAIOT?

[TepBast pazHOBHAHOCTH 00yciIOBIEeHa Kak Tomexamu B PRN-kozie, Tak ¥ Ha JIMHUK paiioCBsI3H.

Bropoii Tun ommboK - Tak Ha3bIBacMbIE OIMIMOKH CMELIEHUs, KOJMUECTBO U BETMYMHA KOTOPBIX OIPEAEISIeTCS
CTETICHBIO CEJIEKTUBHOCTH U PSIOM IpYyTHX (hakTopoB. CTENeHb CENeKTUBHOCTH ONpeeNsieT TOYHOCTh N3MEpEeHNH,
npou3BoAuMsbIX cucteMoil GPS u HamepeHHO CHMXaeTcs A TPaKAAHCKUX Mojb3oBarened. Tak, moTeHIManbHas
TOYHOCTh HM3MEPEHHH COCTaBIsieT Okojo 30 M, a peanmbHas, KaKk yxe OBUIO YIMOMSHYTO, CHIDKeHa 10 100 M.
Bo3moxxHO, HenWIIHUM OyJeT HAllOMHHUTB, YTO CHIDKCHHE CTETNCHH CEJIEKTHBHOCTH JIOCTHTaeTCs 3a CUeT
WCTIONIb30BAHUS Pa3TMYHbIX PRN-K0J0B U1 Tpa1aHCKHUX M BOCHHBIX IIETICH.

OmubKy CMEIeHNs MOTYT TaKKe BO3HUKHYTh B TOM CIIy4ae, €CJIM OIIMOKH XPOHOMETPUYECKUX JAHHBIX IO
TOW WJIM MHOH ITPUYMHE HE OBUIN MCIPABJIEHBI KOHTPOIBbHBIM cerMeHToM cucteMbl GPS. JI71st MOBBIIIEHUSI TOUHOCTH
U3MEPEHHUH CIIeyeT TaKkkKe yYUTHIBATh TaK Ha3bIBaeMbIe TPOIOC(EpHBIE 3aJePKKH, 00YCIOBICHHBIE H3MECHEHUAMHU
TEeMIIEpaTypbl, aTMOC(EPHOro NaBICHUS W BIAXXHOCTU BO3/yXa, MPHUBOISIIMMU K HCKPHBICHHIO TPACKTOPUH
pacnpocTpaHeHus paJuocuraana. BennurnHa Takux omiOoK 0OBIYHO HE j IPEBBIMIAET OJHOTO METpa.

Eme omHy cymecTBeHHYI0O TIpoOiieMy —MpPEACTaBISIOT Cco00i  MHTEp(EpeHIMOHHBIE 3aMHpaHUs,
00yCJIOBJICHHBIE MHOTOKPAaTHBIM OTPaXCHHEM CHTHala CIyTHHUKa OT HaxOAAIIMXcs BOJIM3M NpPHUEMHHKA
€CTECTBEHHBIX ITIPEMATCTBUI - HapUMEp, BBICOTHBIX 37aHui. Omrbka, 00ycioBICHHAS «Pa3apO0ICHUEM» MOXKET
nocturate 10 M. [IpudeM W ydecTh M CBECTH Ha HET NMOMEXH MOJOOHOrO poja WHOTAA OKa3bIBaeTCsA HOCTATOYHO
CIIOKHO.

Haxkoren, pa3HOTO pola HENPUATHOCTH MOTYT OBITH CBSI3aHBI JTMOO C amlmapaTHHIMU OIIMOKaMH (HampuMep,
eciM Ha BOeHHOI 0asze B Konopano oTwiodar cBeT BBUAY HEYIUIATHI JOJTOB) M OIIMOKAMU OIEPATOPOB CTaHIHI
CIIeXEHHUST; THO0 co cOosMH B paboTe IPOrpaMMHOTO U anmapaTHOTro odecreveHus. BenmanHa ommboK Takoro poaa
€CTECTBEHHBIM 00pa30M BapbHPYETCs OT OTHOTO METpa 0 HECKOJIBKUX COTEH KHJIOMETPOB.

g ycTpaHeHus BBIIICONHCAHHBIX MPEISTCTBUI Ha MMyTH K TOYHOMY OIIPENIeNeHUI0 KOOPANHAT, CO3/1aTeIIIMU
cucrembl GPS Obumn pa3paboTaHbl CrielManbHble METO/bI, Ha OCHOBE TaK Ha3biBaeMoro JuddepeHnnanb-HOTo
npuema. Hampumep, anst Mopckux HabOmroneHud, anddepennuaibipie GPS MO3BONSIOT JOCTHYL TOYHOCTH
omnpeneneHus: nosoxkenus: 5-10 MeTpoB m ckopoctu - +0.9 xkm/4. [[nsg AOCTHMXKEHHS TakMX pPE3yJbTaTOB HYXKHO
npuoOpecTH W MpUcoenHUTh K Bamemy yctpolictBy GPS crneuwanbheiii nmpuemuunk. [Tocnennuit pexomupyer
CUTHaJIBl ¢ OoJee HM3KUX 4YacTOT, IIOJIy4aeMble OT IepeJaTuuka Ha3eMHOro Oa3upoBaHHMsA C 3apaHee
OINpENEICHHBIMU KOOPAUHATAMU M KOPPEKTUPYET JaHHbIE, NOIY4YEHHBIE OT CIyTHUKA. MIHTEpecHO, 4To MONpaBKU
MOTYT BHOCHUTCSI B JJaHHBIC KaK B PEXHME pealbHOTO0 BpeMEHH, Tak M post factum. Bo BTOpoM ciyuae manHble,
TIOJTyYEHHBIE OT Ha3eMHOTO TepelaTIiKa 3aMiChIBAIOTCS, @ BCE HEOOXOIMMBIE BBIYHCIICHHS IPONU3BOJIATCS TO3IHEE.
Basupyercs 3Ta cucrema Ha ceTd HazeMHBIX cTaHnuil. B wactHOcTH, B CIIIA 3Ty dyHKIHIIO OepyT Ha ceOsl CTaHINH
OeperoBoii OXpaHbI.

OcHoBHas 3amada ycTpoiicTB GPS - ompeneneHue u oTroOpakeHHe B YIOOHOM JJISl TIOJB30BATENS BHJIEC
uH(pOpMaLIMK 0 MECTOHAXOXKICHUH 00BEKTa C TAaKMM yCTPOWMCTBOM B JIIOOOE BpeMsi CYTOK, MpH J000H Toroue, B
m000i ToYKe 3eMHOro mapa. beuio Obl HAaWBHO TOJararh, 4TO Npou3BoAuTenu npueMHukoB GPS ocranoBsTCS
JIUIIb Ha BO3MOXKHOCTH OMpEICICHHs KOOPANHAT. B HacTosIee BpeMs 3TO HeOOJIbIIOe YCTPOHCTBO (pa3MepaMu He
OOJbIIe IUIMTKH IIIOKOJIJa) HAJACICHO MHOTMMHU TOJC3HBIMH (M HE OYeHb) (YHKIHMSIMH, BIIOJIHE OYCBHIHO
BBITCKAIONIUMH M3 BO3MOXKHOCTU OIPEJCICHUS MECTOMOJIOKEHUS B TpocTpaHcTBe. Hamboree mosie3HbIM, Kak
MTOKA3bIBACT MPAKTUKA, SBISICTCA BO3MOXHOCTH mpueMHHKa GPS BecTw Bac 1o 3apaHee ykazaHHOMY Kypcy. Bam
JIOCTAaTOYHO JIUIIIb BBECTH KOOPUHATHI TOYKU MPUOBITHS - U HA KPAHE BBl YBUIIUTE HAIMIPABICHUC, B KOTOPOM HAJI0
JIBUTATKCS, PACCTOSTHHE JI0 00BEKTA CIICIOBAHUS, OTKIOHCHHE OT Kypca, a TAKXKE BpEMs, 32 KOTOPOE BhI IOCTUTHUTE
LeNU [P ONpeeieHHoi ckopocTu aBmwkeHus. CBou koopauHatel npueMHuk GPS onpenenser (Bbluuciser),
MPUHUMAsl CUTHANBI CO CITyTHHKOB, HAaXOJSIIMXCS HA BBICOKHX OKOJO3eMHBIX opOurax. CeromHs Ha opoute
pacrionaratorcsi 24 CHOyTHHKA, 3aMylmICHHBIX B HEAAIEKOM MPONLIOM BOCHHO-BO3AyiiHbiME cuiamu CIIIA.
JocTtatodHo cka3aTh, YTO THICAYEKHIIOTpaMMOBas O0M0Oa, 3amyckaemas ¢ camoiieta F-16 u BegoMasi ¢ MOMOIIBIO
cuctembl GPS, mopaxaert 1esb ¢ TOYHOCTHIO 710 HECKOJIBKHX METPOB.
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I[J'ISI TpaKJaHCKUX HpI/IMCHeHI/Iﬁ B CHI'HAJI, nepeaaBaeMHix’I CO CIIYTHHUKOB, BBOAUTCH CIICHHAJIbHAA OIHI/I6Ka,
KOTOpas Mpu BbIYUCIICHUU KOOPAWHAT AACT MOTPEIIHOCTDh B HECKOJIBKO ACCATKOB METPOB.

Ecin Hasnauenuwe npuemuunkoB GPS crajno i Bac BIOJNHE OYEBHAHBIM M BBl YyBCTBYETE HEIPEOIOIUMOE
JKeJlaHHe NPHOOPECTH B CBOE JIMYHOE IOJIb30BaHHE MOIOOHOE YCTPOWCTBO, TO MBI MPOCTO OOS3aHBI HOACIUTHCS
HEKOTOPBIMH COOOPaKEHISIMU TI0 TIOBOJTY OCOOCHHOCTEH CTPYKTYpHI ipueMHUKOB GPS.

Beimensror  Tpm  THmAa  NPHEMHUKOB, TpUMeHAeMBIXx B cuctemax GPS. MHorokanambHEIE,
MYJIBTHILIEKCHPYEMbIE M C IIOCJIEAOBAaTEIBHBIM ONpPOCOM. B cucremax, MepeMeIaronuxcsi CO 3HAYUTEIbHON
CKOPOCTBIO,  MPEINOYTHTENIbHEE  KCIOJb30BaTh  MHOTOKaHAbHbIE HPUEMHHKH. [lOCKOJNBKY  OOBEKTOB,
MIEPENIBUTAIONINXCA C OYEHb OOJBIIMMH CKOPOCTSIMH, YTO MOXET CYIIECTBEHHO TIOBJIMATH Ha TOYHOCTb
onpeJieNieHus KOOpIMHAT, HE TaK MHOTO, TO, B IPUHIIUIIE, BCE PABHO, KAKOW THUI MPUEMHHUKOB UCIOJIb3YETCS.
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Campble TIpOCTBIE TNPHUEMHHMKH HMEIOT OOBIYHBIH JBYX - YETBIpEX CTPOYHBIA JAUCIIEW C TOYEYHBIM
n300pakeHHEM CHMBOJIOB, Ha KOTOPOM OTOOpakaeTcsi OyKBEeHHO-LIM(poBasi HHPOpMANUs U IpocTerinne rpaduku
n cxembl. EcrecTBeHHO, rpaduyeckoe n300pakeHHe OYeHb MOJIE3HO U yA00HO Juis Bocnpusitus. Tak, Hanpumep, Ha
JVICIUICE MOXKHO YBH/EThH HAIIPABJICHHUE, B KOTOPOM HAJ/I0 JBUTATHCSI, TPOHIEHHBIN TyTh, KOMIIAC K MHOTOE IPYTOE.

Hambomee ymoOHBI B TOJB30BAaHWUM MUCIDICH C OONBIIMMH SKpPaHAMH, HAa KOTOPBIX Balld KOOPIWHATHI
"MpUBS3BIBAIOTCA" K AJIEKTPOHHON KapTe KOHKPETHOM MeCTHOCTH. TakmM oOpas3oMm, BB Bceraa Oynere MMETh
CHCTEMY CIIeKEHHsI 3a CBOMM THepenBibkeHneMm. CleayeT MMeThb B BHIY, YTO pa3HOOOpasHble MOAM(pHUKALUH
npueMHUKOB GPS, nMeromux pasindHbIe XapaKTEPHUCTUKH M BO3MOXHOCTH, HMEIOT M DPa3UYHBIC IWCIUICH.
[TomuMoO pa3MepoB, BaXKHBIMH SIBJISIFOTCSI TAKUE CBOMCTBA JUCILICS, KaK pa300pUUBOCTh M300pakeHHs (YETKOCTB),
TEMHOTa CUMBOJIOB, & TaK)XK€ BO3MOXKHOCTh PabOTHI KaK MpPH SPKOM COJIHIIE, TaK U MPU CBETE OJHUX TOJBKO 3BE3/,
u00 HEKayeCTBEHHOE W300pakeHHE MOXKET MepeuepKHYTh BCE (YHKIMOHAIBHBIE MPEUMYIIECTBA JAHHOTO
NIPUEMHUKA 110 CPaBHEHHWIO C JAPYIWM, OOJaJalolMM MEHBIIMMH BO3MOXKHOCTSIMH, HO OCHAIIEHHBIM Oolee
"quraempiM" auciuieeM. OCOOCHHO BajkHA MPOCTOTA PabOTHI ¢ 0TOOpakaeMOi MH(pOpManueil U HHPOPMATUBHOCTH
KQXKIOr0 W3 AMCIUICHHBIX "OKOH" ¢ TeM, YTOOBI JJIS MOJYYCHHs HEOOXOJMMON WH(pOpMaluu HE TPeOOBaIOCH
MIepeXOIUTh OT OJHOTO "OKHA" K JIpyroMmy (T. €. HECKOJIBKO pa3 MEHATh n3o0paxeHue Ha auciuiee). CaMbIMU
WHTEPECHBIMHU B 3TOM cMBbIcie sBisitoTes GPS mucruren, mo3Bosisiome caMoMy BEIOMPATh COIEPIKUMOE KaXKI0TO 13
"OKOH", B 3aBUCHMOCTH OT CIIEIN(HUKH €r0 MPUMEHEHHSI.

Bce ycrpoiicTBa onpeneneHust KOOPIMHAT MOKHO YCJIIOBHO Pa3ieNuTh, KaKk 1 MHOTHE JIPYTHe CPEICTBa CBA3H
Ha J[Ba KJlacca: HOCHUMBIE (OpPTaTHUBHBIC) M Bo3uMble (MoOmmsHBIE) mpueMHnkn GPS. Kak mpaBmino, y BO3UMBIX
BapHaHTOB Ooyiee NIMPOKHH KpaH M HMMEeTCs IPHCIOCOONICHNE Ul KpeIUIeHHs K MOABM)KHOMY 00BekTy. Urto
KacaeTcsi aHTEHHOM CHCTEMBI, TO 3JI€Ch TAK)KE MOYKHO BBIJIEIUTH JIBa KJIacCa YCTPOMCTB:

MPUEMHHUKU C BHYTPCHHUMH (BCTPOCHHBIMH) aHTCHHAMH M C BHCIIHMMU aHTCHHAMH. BHEIIHWE aHTCHHBI, B
CBOIO OYepe/ib, MOTYT OBITh JIBYX THIIOB: MAJICHbKUE aHTCHHBI, KOTOPBIC KPEISATCS HEMOCPEACTBEHHO K TIPUEMHHUKY
GPS, u BhIHOCHas aHTeHHa, Ooyee 3(dekTruBHAs, pazMmeniacMas, B OCHOBHOM, C IOMOIIBI0 MarHuTa Ha KpBIIIE
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aBTOMOOWIIS, KaTepa U T. A. BEIHOCHBIE aHTEHHBI IPUMEHSIOT B TOM cliydae, eciu npueMHuk GPS Haxoautest ox
9KpaHHUPYIOIIEH MOBEPXHOCTHIO (HApUMep, Mo KPBIIIEH aBTOMOOWIIA).

HekoTopbIX MOXET HE YCTPOUTH TOYHOCTH OIPEAEICHHUS KOOPAWHAT (HECKOJBKO IECATKOB METPOB), Kak,
HalpuMep, NMpH JIBW)KEHWH CyIOB II0 OYEHb Y3KMM peKaM M KaHajlaM H T. A. B 3ToM cilyyae NIpUMEHSIOTCS
muddepennmanpabie npueMHukn GPS (DGPS). Iox 3TuM moHMMaeTcs yCTaHOBKA CHENHANBHOTO OTHACIBEHOTO
muddepeHIHaTbHOTO MPUEMHIKA, KOTOPHIM MOAKIoYaeTcss K o0sraHoMy npueMHuKy GPS. [uddepernnanbuprii
NPUEMHHK NIPUHAMAET CUTHAI C OIIOPHOTO ITYHKTA, KOTOPBIH COXEp)XUT MHQOpMaIHio 00 OmHNOKe ONpeneeHus
KOOpAMHAT. OJTa OIMOKa YYHUTHIBACTCS NpU OTOOpakeHWMHM KOOpAWHAT Ha nauciuiee mpuemamka GPS, noBoas
TOYHOCTH 70 2..5M. OmuOka B ONpeNeNeHHHM KOOPAMHAT BBIYUCIACTCS CleayrommM oOpa3oM. KoopaunaTsl
OTIOPHOTO ITyHKTa 3aBEJOMO M3BECTHBI, TaM K€ YycTaHaBinuBaercs mpueMHHK GPS, xoropriii ompenenser
"HeTouHble" KoopAWHATHL. [lo M3BECTHBIM M BBIYHCICHHBIM KOOpAWMHATaM OIpelenseTcs omuOka u depes
TepelaTIMK MOChUIAETCSl CHUTHAI B A(Hp BCEM, KTO CMOXKET €ro MPUHSTH (CM. pUCYHOK). [lo Takomy npuHIuIY,
HaInpHMep, nocrpoeHa pabora 6eperosoii oxpansl CLIA.

Tenepp naBailiTe cHOBa oOpaTMMcs K BO3MOXHOCTSAM mpueMHHkoB GPS w moroBopum o XpaHeHUH
nHpopManmu. B 3aBuCHMOCTH OT ()MPMBI H3TOTOBUTES W MOTUPHUKAINHA MPUEMHIKA, OHH MOTYT 3allOMUHATh OT
100 mo 2000 Tovek (myHKTOB). JIaB KakqoW M3 HUX CBOE Ha3BaHHE (€T0 BBl YCTAHABIMBACTE CAMH), 3aTEM MOXKHO
HaWTH TI00YIO U3 ATHX TOYEK MO Ha3BaHUIO. MOXKHO TaK)Ke 3alIOMHHUTH BAIllK TEKYIIHE KOOPAMHATHI, TAKXKE AaB UM
Ha3zBaHWe. [loMHMO KOOpIWMHAT, TPUEMHUK MOXET XPaHHUTh B MAMSATH HECKOIBKO NECATKOB ITyTEeH, KOTOpPHIC BBI
yCTaHABIMBAaeTe caMH WM KoTopble mpueMHHK GPS orcrnexuBaer. 3aTeM BBIOMpacTe HY)XHBIA BaM IIyThb, W C
MTOMOIIIBI0 TIPUEMHHKA CMOJKETE YCIIEIIHO M00paThCs 0 MyHKTa Ha3HAYCHHS, IIPU 3TOM Ha dKpaHe oToOpakaercs
MHOT0 IT0JIE3HOM MH(OPMALIMH: THIIA OTKJIOHEHHUS OT Kypca, IPUMEPHOE BpeMsi B ITyTH U T. JI.

[MpakTryecku Bce npuemMHukn GPS mMeOT QYyHKIMIO OMOBEICHHs O MPUOIMKEHHH K TOYKE, KOTOpas Mo
KaKUM-JIHOO0 IIPUYMHAM SIBJISIETCS ONACHOMW /ISt Bac. [ paHUIIbI ONTaCHOW 30HBI BBI, €CTECTBEHHO, BEIOMpAaETe CaMH.

[ocnennee, o yeM MpOCTO HEOOXOOMMO YIOMSIHYTh, 3TO BO3MOXKHOCTH OOMEHHMBAThCS MH(pOpPMaIMen c
JIpYT'MMHU yCTPONCTBAMHM, HaNpuUMep, JOKAaTOpaMHM, 3XOJIOTaMU U T. . s 3TOro HpeayCMOTpPEH CHelMalbHBIN
npotokon nepexaun AaHHbIX NMEA. Drto, B 4acTHOCTH, MO3BOJSIET HAKJaAbIBaTh MHPOpMANHio 00 0ObEKTax,
MOJyYEHHYIO C JIOKaTopa, Ha KapTy KOHKpeTHoH MmecTHocTu. [lomumo storo, MHorue mpueMmHukn GPS umerot
paszsem RS-232 u nocnenoBaTenbHbIil NOPT.

PacckaxkeM Takkeé HECKONBKO IMOAPOOHEE O HEKOTOPHIX WHTEPECHBIX, NPUHAICKANINX K JaHHOMY KJaccy,
ycrpoiictBax. [Toxairyif, yHUKaJIbHBIM B CBOEM poJie ycTpoiicTBoM siBistercs nmpueMHuK GPS ¢pupmer MAGELLAN
GSC 100. OcobeHHOCTh €ro 3aKIYaeTcss B TOM, YTO, MOMHAMO IMPHEMHHKA CO BCEMH IIONATAOIIUMHUCT EMY
Bo3MOXkHOCTsIMH, GSC 100 siBisieTcst elie U yCTpOWCTBOM Mepeiauu U MpreMa 3JIeKTPOHHOU moyThl (e-mail) yepes
cinytHHKOBYI0 cucteMy ORBCOMM. Cucrema ORBCOMM coctouT u3 28 CIyTHUKOB, PAaCIOJIOKEHHBIX Ha
HU3KHUX opOuTax (mpumepHo 750 KM Haj 3eMJicii), OHa MO3BOJISET ME€PeaaBaTh W MPUHUMATL COOOIIECHHUs e-mail B
n000H TOYKe 3eMHOro mapa. /it Toro, 4yroObl CONpAraTh CIIyTHUKOBBIH CErMEHT (CHUTHaJbl CO CITyTHHUKOB) C
Ha3¢MHBIMU CCTAMU OGHJ,CFO I10JIb30BAaHMU, OBLIT TIOCTPOCH pAa HA3EMHBIX HIJTFO30BbIX CTaHLIHfl.

Takum oOpa3oM, B JOBOJBHO MayeHbKOM ycrpoiictBe (20°9°4,5 cm) ¢upme MAGELLAN ynanoch
00BEMHUTD Cpa3y ABE CITyTHHUKOBBIE TEXHOJIOTHH, YTO CIEJIAJI0 €0 HE3aMEHHMBIM CITyTHHKOM B MECTax, IJe elle
J0J1r0 OyIyT OTCYTCTBOBATh OOBIYHBIC CPEJICTBA CBA3H.

Eme ogHO 10BOJIBHO HEOOBIYHOE YCTPOMCTBO COBCEM HelaBHO ObuTo BhimylieHO ¢pupmoit GARMIN u Hocut
HazBanue GPSCOM190. OHo couetaer B cebe, IO CyTH, 1B yCTPOHCTBA: IBEHAANATH KaHANBHBIN mpueMHUK GPS
n YKB mnpueMHUK aBHAllMOHHOTO JAWAla3oHa, 4YTO JENaeT €ro HEe3aMEHHMBIM JUIS MJIOTOB MaJorabapUTHBIX
YacTHBIX caMoJieToB. TexHomorueir GPS MOryT monms30BaThes Takke TPaKIaHCKUE BO3IYITHBIC aBHATalHEPHI.

ITIOHACC - POCCUMNCKAS ITIOBATIbHAST HABUTALIMOHHAST CITYTHUKOBAST CUCTEMA

HaBurammoHHBIE CHCTEMBI, HCHOJB3YIOUINE HCKYCCTBEHHBIC CIyTHHKH 3€MJIM, CTAHOBATCS OCHOBHBIM
CpEeACTBOM Ha3€MHOM, BO3AYLIHON U MOPCKOW HaBUTaLIUi.

[lepBpIM mIaroM B O3TOM HampaBleHHU OBLIO CO3JaHUE HHU3KOOPOWUTAJIBHBIX CITyTHHUKOBBIX CHCTEM:
oteyecTBeHHOHN "l{ukanp!" u amepukanckod "Tpan3ut". CreayromuM 3TanoM sIBUJIAch pealu3aliisl NporpaMm Io
CO3JIaHMIO TJI00AJBHBIX HABUTAIMOHHBIX CITyTHHKOBBIX cucteM — poccuiickoii ['JIOHACC u amepukaHCKoi
NAVSTAR (GPS). O6e onu ceifqac HaxoAsATCs B 3KCIUTyaTalnH.

OCHOBHBIMU Tpe6OBaHI/IHMI/I K HAaBUT'ALITUOHHBIM CUCTEMaM SBJISIFOTCS BbICOKAsA TOYHOCTH MECTOOIIPEACIICHUA,
r100aJIbHOCTh ﬂeﬁCTBHﬂ, a TaKXE IIOJYYCHHE HABUTAllMOHHOTO paauoCuUrHajia B moboe BpEMA CYTOK. K
BaKHCWIIMM KadeCcTBaM COBPEMEHHBIX HABUTAUOHHBIX CPEACTB OTHOCATCA WX HE3aBUCUMOCTH OT IIOTOJHBIX
YCHOBHﬁ, HaACXHOCTb pa6OTBI 1 BOBMOXXHOCTb CBO6OZ[HOFO A0CTylla HCOIrPaAHNUYCHHOMY YUCTY IIOJIb30BATEIICH.

Bceem atim tpeboBarmsam coorBercTByeT cuctemMa ' JIOHACC, obmamaromast 6omee BHICOKOH TOYHOCTBIO M
OIIEPAaTHBHOCTBIO, YEM paHee Pa3BEpPHYThIe HU3KOOPOUTAIBHBIE CUCTEMBI. YCTaHOBKA Ha OOPTY HaBHI'alMOHHBIX
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CIIYTHHUKOB aTOMHBIX CTAHAAPTOB YaCTOTHI MMO3BOJIACT HMCIOJB30BATh 3Ty CUCTEMY U JIA I/I3M€peHI/Iﬁ B MHTEpECAxX
CJ'[y)K6I>I BPEMCHHU.

I''IOHACC naer BO3MOMKHOCTH TMOJB30BATENIO OMPENENATh KOOPAWHATHI MECTOIIOJNIOKEHUS, CKOPOCTHh
JBIDKEHUS U TOYHOE BpeMst. Kaxiplii criyTHHK (BCETo MX B OpOMTANIbHOM TpynnupoBKe 24) HENPEPHIBHO M3IydaeT
HaBUTALMOHHBIA paJOCHTHAN. ATIaparypa MOoJb30BaTesl OJHOBPEMEHHO NPUHUMAET CUTHaibl oT deThipex MC3
I'JIOHACC u aBTOMaTHYeCKH ONpeAessieT 0e33apOCHBIM CITIOCOO0M TaTbHOCTD IO 3THX CIIyTHHKOB U CKOPOCTBH UX
JBIDKeHUs. [Ipy HEOOXOAMMOCTH ONPENECTUTh TONBKO /BE KOOPAMHATHI 00BbEKTa (TOPU30HTANIBHBIE, HAIPUMED Ha
MOBEPXHOCTH MOpS) HaBHI'ALIMOHHOH ammaparype MOojb30BaTeNs AOCTaTOYHO CHTHAJIOB OT TPEX CIyTHHKOB. 1o
pe3ysbTataM STHX W3MEpPEeHUi W ¢ MOMOIIBI0 HHU(GPOBOM MHpOpMAlMK, NepenaBaeMoll cO CIYTHHKOB, MOCIE ee
00paboOTKK aBTOMaTHYECKH PEIIaeTCs] HAaBUTallMOHHAs 33/1aya:

OIMPCACIAIOTCA MECTOIIOJIOKCHUE T10JIb30BATC/II U APYTrue mnapamMeTphbl. HpI/I O9TOM HaBUTrallMOHHaA 3aJayda
MOKET OBITh pcuicHa ¢ MOMCHTA IMIEPBOr0 BKIOYCHUS allllapaTypbl B TCUCHUC HECCKOJIBKUX MUHYT, C MOCICAYIOIUM
OIPEACIICHUEM YCPE3 KAKAYIO CEKYHY.

HaBuranmonnass wHdopMmanust He3aMEHHMa TIIpH TE0JEe3MYECKHX pabOTax, COCTABIEHHHM 3€MEIBbHBIX
KaJacTpoOB, MPOKJIaJKe KOMMyHHKanui. OHa HeoOXoANMa reooraM MpH pa3paboTke B 00ycTpoHCTBE HEPTIHBIX U
Ta30BBIX MECTOPOXKICHUH, B TOM YHCIIC ¥ HAa IPHOPEKHBIX IIenbdax.

Cucrema I'NIOHACC oTkpbUta HOBBIC BOBMOXXHOCTH /ISl HAYYHBIX MCCIECAOBAHUN M PELICHUS TPHUKIIATHBIX
3agad. OTOT MEpevyeHb MOXKET OBITh JOCTATOYHO MIMPOKHM — OT ONPEJCICHUS CMEILICHHUS TOPHBIX MacCHBOB,
TUTOC(HEPHBIX IUINT, CEHCMHYECKHX H3MEPEHHMH A0 NPEUU3NOHHBIX H3MEPEHHH B WHTEpecax I'€OJMHAMHKH U
panuoacTpOHOMHH, CHHXPOHHU3ALUH KA BPEMEHH YAAJICHHBIX APYT OT Ipyra 0OBEKTOB.

EI_[IC OoaHa OGHaCTL MPUMEHCHUA HaBHFaHHOHHOﬁ I/IH(bOpMaL[I/II/I — Opranusalius IOHUCKOBO-CIIACaTCIIbHBIX
pabor.

B cucreme I''TOHACC npunsTO 4acTOTHOE pazfeneHue kaHanoB. Kaxnpiii cnyTHuk B auanazone 1600 MI'n
M3ITy4aeT HaBUTAlMOHHBIN paMOCUTHAN HA CBOEH HeCyIllel 4acToTe, OTIMYHOM OT yacToT npyrux UC3.

HapuranmonHsle JaHHbIE MOTYT BBIBOANTHCS Ha TaOJIO B BHJIE YHMCIOBBIX 3HAYCHUH KOOPIUHAT, CKOPOCTU H
BpPEMEHH, a TaKKe 0TOOpakaThCs HA HIIEKTPOHHBIX KapTax B rpadMuecKoM n300pakeHNH MapIIpyTa JBIKCHUS.

Cucremsl KOOpAUHAT MOTYT BLI6I/IpaTLC$I IIOJIB30BATCIISIMU B 3aBUCUMOCTH OT UX HOTpC6HOCTCI>i.
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NpuHumn pa6otbt cuctemsl FNNMOHACC.

B cocraB cuctemsr [JIOHACC BxomuT, Kak yKe 0TMEYalioch, OpOUTaIbHAS TPYIIHPOBKA U3 24 CITyTHUKOB,
HaXOJIIUXCSl Ha KpyroBelx opOurax Ha BbicoTe 19100 kM. OHM ObuIM 3amymieHsl W OyIyT 3aIyCKaTbCs IS
BOCTIOJIHEHHSI TPYIIUPOBKK ¢ KocMmozapoma "baitkonyp" pakeToii-HocuTeneM Tspkenoro kiacca "Ilpoton" co
CTELAIbHBIM PAa3TOHHBIM OJIOKOM MO TPH CITyTHHKa cpa3y. IIpudem Macca KakAoro M3 HHX COCTaBIsieT Ooiee
13000 xr. CiiyTHUKH PacIOJIOKEHBI B TPEX OPOUTAIBHBIX INIOCKOCTSIX, pa3HeceHHbIX Ha 120°. B ka1o0ii miiockocTH
Haxonutcst Bocemb MC3, KoTOphIC yaaleHbl Apyr OT apyra Ha 45° mo mmpote. Ileproa oOpaieHust KaxkIoro
cIyTHHKa BOKpYT 3emiu — 11 4 15 muH.

Taxoe MOCTPOCHUEC Op6I/ITaJ'IBHOI71 TPpYHNIUPOBKUA  TMO3BOJACT CO34aThb ONTUMAJIBHBIC YCIOBUA  IJIA
HCIIPCPHIBHOT'O U r00aasLHOro obecIeueHus Bee MMOBEPXHOCTHU 3emin paaguoOHaBUTallUOHHBIMU CUT'HAJIaMU. 910
Ja€T BO3MOKHOCTH IIOJIB30BaTCIO CO cpezLHeKBaz[paTqucxoﬁ ommuoOkoii okomo 20 M yCTaHaBJIUBATL CBOU
KOOPpAMHATBI U € NOTPEHIHOCTBIO HE XYIKE UCM 15 em/c OIPEALIATh CKOPOCTD.

JIyist 3TOrO Ha Ka)KJOM CIIyTHHKE MMEETCSI HABUTAIMOHHBIA KOMIUIEKC, KOTOPHIH ()OPMHUPYET HAaBUT'AlIMOHHOE
COOOImIeHNe W W3Iy4aeT ero Ha 3eMIlto co cKopocThio 50 Out/c. M3mydaemblii pamnOHAaBUTAMOHHBIA CHTHAI
conepkuT dhemMepuapl CIOyTHHKA (TaHHBIE O €r0 MECTOIOJIOKEHHH Ha OpOMTEe Ha KaKIBI MOMEHT BPEMEHH),
cITy>ke0HbIe JaHHbIe, HHPOPMAITHIO 00 UCIPaBHOCTH OOPTOBOTO KOMILIEKCA.

"CepaueM" OOpPTOBOTO KOMIUIEKCA SIBIISAETCS BBHICOKOCTAOWIIBHBIN TeHEPaTop C OTHOCHTEIBHBIM YXOJOM
YacTOTBl 3a CYTKH 5%, On CIy)KUT OCHOBHBIM HCTOYHHMKOM JJIsl CO3JaHUsl OOPTOBOW INKaJIbl BPEMEHU W
obecrieunBaeT CHHXPOHM3AIHMIO BCeX TpoleccoB, npoxoasmux B cucreme [JIOHACC. BaxHelinnyro ponb Urpaer
Taxoke 6oproBas DBM, koropas "3anomuHaeT" u 00pabaThBacT MPUHUMAEMYIO C HA3€MHBIX MYHKTOB yIPaBICHUS
HHQOPMAIHXIO ¥ 00eCTICUNBAET BHINOJIHEHNE IPOTrPaMMbI pabOTHI CIIEINALHBIX OOPTOBBIX CHCTEM.

B nepegaBacMom ¢ 60pTa CUT'HAJIC COJCPIKUTCA HH(bOpMaIIPISI O IIOJIOKCHHWU BCCX JAPYIrMX CIYTHHUKOB Ha
Op6I/IT€. OTta I/IH(i)OpMaHI/IH BKJIFOYACT B ce0s HayabHBIE YCJI0BUS ABUKCHUA I/IC3, YTO ITO3BOJIACT I10JIB30BATCIIIO C
IIOMOIIIBIO HaBHFaHHOHHOﬁ arnmaparypbl BLI6I/IpaTL ONTUMAJIBHBIC CO3BC3/1UA CIIYTHUKOB U1 TOYHOI'O OIIPEACICHUS
CBOCTO MCCTOITOJIOXKCHU .

VYnpaBineHne CIyTHHUKaMH OCYIIECTBISIETCS C HAa3€MHOro Komiuiekca. B Hero Bxomst Llentp ympasienwus,
pacnoIoKeHHbIM 0 MOCKBOM, M CTaHIIMM U3MEPEHUS U KOHTPOJIS, paccpeloTOYEHHbIE Ha Teppuropun Poccuu: B
Mockse, Cankt-IlerepOypre, Eanceiicke, Komcomomnncke-Ha-Amype.
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HazemHBIi KOMIUIEKC yNpaBi€HUs KOHTPOJIMPYET IPaBWILHOCTh (DYHKIMOHHPOBAHHS OpPOHUTAIBLHOM
TpYIIHUPOBKU, n3Mepsier nmapaMeTpsl opoutr MC3, mepemaer Ha CHyTHHKH NpOTrpaMMmy paboT M CHEHHATbHYIO
HH(POPMAIIHIO.

Ilepenava mHpOpPMAnMM Ha HA3eMHBIH KOMILIEKC YNPABICHHS M TIepefada HAaBUTAIMOHHOW HMH(OpMAINH
TIOJIH30BATENSIM IIPOU3BOJUTCS 110 PA3HBIM paJHOKaHaIaM.

Jlist Toro, 9TOOBI BCE MPOIIECCHl B TAKOW CIIOKHOM CHCTEME MPOMCXOIUIIN B OJHOM IITKaje BPEMEHH, B COCTAaB
anmapartypsl LleHTpa ynpaBieHus BKIIOYEH [EHTPAIbHBIA CHHXpOHH3aTOp. ETo OCHOBa — BBICOKOCTAOMIBHBIN
BOJOPOJHBIA TE€HEPAaTOpP YacTOTHI, 00ECHEeYMBAIOMINN Ha TOPSIOK Oojiee BBICOKYIO CYTOYHYIO OTHOCHTEIBHYIO
HecTaOMIIbHOCTh, YeM T'€HepaTop, KOTOPbIH yCTaHOBJIEH HA cIyTHHKE. Takum o0pa3om, OOPTOBBIE IIKAJIBI BPEMEHH
cuctreMbl ['JIOHACC CcHHXpOHU3UPYIOTCA C LEHTPalbHBIM CHHXPOHH3aTOpOM, a uYepe3 Hero — Hu ¢
ToCyJapCTBECHHBIM 3TAJIOHOM YaCTOThI U BpEMCHU.

Taxoe TNOCTPOCHUEC CUCTCMBI ITO3BOJIACT IMOJIB30BATECIIIO ITOJIYyYaTh HII/IpOKI/Iﬁ Ha60p CCPBUCHLIX YCJIYT, IOMUMO
OIMPCACIICHNA CBOUX KOOpAWHAT U MOMNPAaBKU BPEMCHMU. HpI/I 9TOM PCIKUM pa60T1,1 IIOJIB30BATCIIA — 6633aHp00HLIﬁ,
YTO ACJIAaCT BO3MOXKHBIM OJHOBPEMCHHOC MPUMCHCHUEC HCOTPAHUYCHHOI'O YKCJIa TPUCMHUKOB CUTHAJIOB CUCTCMbI
I'JIOHACC.

Hus momp3oBarenert cucremsl ['JIOHACC poccuiickuMu TpequpusATHSIMH pa3paboTaHa W BBITYyCKAaeTCS
HaBUTallMOHHAs ammapaTypa B HECKOIBKMX MOAW(QUKALMAX, pacCUMTaHHash Ha MAacCOBOE IPOM3BOJACTBO M
IIPUMEHEHHE B PA3IMYHBIX YCIOBHAX. B KOMIUIEKT ammaparypsl NOJb30BaTesl BXOAAT NPUEMHHK, aHTCHHA,
MIPOIECCOp M YCTPOUCTBO MHAMKAINH OOIIMM BecoM 1,5—2.5 KT.

[IpueMHNKN anmapaTypbl — MHOTOKAaHAJbHBIE, MOTYT MPHHHMATh OZHOBPEMEHHO CHTHANbI OoT 6—12
CIIyTHUKOB, HAaXOJSIIMXCS B 30HE BUIUMOCTH TIOJb30BaTensa. Kpome TOro, OHM MOTYT HAacTpawBaThCsl Ha
nepenatunku cuctembl NAVSTAR. Bce 3T0 mo3BosisseT BBIOpAaTh ONTHUMANbHOE CO3BE3ANUE CITYyTHHKOB IS
MOBBILLIEHUS] TOYHOCTH U3MEPEHH.

MaccorabapuTHble XapaKTEpUCTUKH OTEYECTBEHHOM ammapaTypbl OJM3KM K 3apyOeXHBIM aHalloTaM H
TIO3BOJISTIOT UCTIONIB30BATh €€ Ha JIMYHBIX aBTOMOOMJISIX, Ha SIXTaX, a TAK)KE B TEOJOTHYECKUX MMapTHIX.

HCCMOTpiI Ha BBICOKYIO TOYHOCTL OINPCACTICHHSA MCCTOHAXOKACHUI O6’BCKTOB, MOJy4YacMyYr0 B HACTOALICC
BpEMs € MOMOIIBIO

cucreMsl ['JIOHACC, mmpoko pa3BepHYTH pa0OTBHI, HAIMpaBICHHBIC HAa JNalbHEHIEe IOBBINICHUE ¢
TEXHHUYECKUX XapaKTEPUCTHK M YCTOWIMBOCTH (YHKIMOHMPOBAHUS B PA3NIWYHBIX ycaoBusax. OXHO W3 TakMX
HaNpaBJIeHUH CBSI3aHO C MCIOIb30BaHNEM pexnMa JuddepeHnnansHbpIX HABUTAIIMOHHBIX ONPEICICHUMH.

Brumanne k guddepeHnnanbHOMy pekKUMy BBEI3ZBAaHO HEOOXOIMMOCTBIO 00€CIIeUNBaTh PEIICHIE HEKOTOPBIX
3a]a4, HalpUMep, ONPEeNICHNs] KOOPANHAT C TOYHOCTHIO JI0 HECKOJIBKHX CAHTUMETPOB.

B ocHoBe mudepeHnuanbHOro MeToAa JKUT (HOPMUPOBAHUE PA3HOCTU OTCUETOB, YTO M ONPEAEIUIIO €ro
Ha3BaHue — IUddepeHIanbHbIi.

CyIHOCTh METO/A 3aKIII0YAETCS B TOM, UTO HA3€MHbBIE ONOPHBIE CTAHIUH, KOOPAUHATH KOTOPBIX U3BECTHBI, C
BBICOKOM TOUHOCTBIO OCYILIECTBISIOT HEMPEphIBHBIE N3MepeHus napamerpoB ciyTHUKOB [JIOHACC, Haxomsmuxcs
B 30HE BUAUMOCTH. B pesynbrate o00paOOTKM TOMYYEHHBIX MHaHHBIX OTH CTAaHIMU BBIPa0AaTHIBAIOT
muddepeHnmansHble MONPAaBKY U MEPEAAIOT UX B HABUTAIMOHHYIO allapaTypy MOJIb30BaTeNs, KOTOPas UCTIONb3YyeT
UX A7s1 KOMITCHCAIIMH CHCTEMAaTHYeCKUX TTOTPEIIHOCTEH B CBOMX N3MEPEHUSX.

[IpakTHYecKuM CTHEMYJIOM NPHUMEHEHHs 3TOr0 peKuMa Oblla HEOOXOJHMMOCTh HCIIOIb30BAHUS CITy THHKOBBIX
HABUTAIMOHHBIX CHCTEM [UI IOCAAKH caMojeToB. [103ToMy coBpeMeHHas ammaparypa IOJIB30BaTeslsi MOXET
pabotats B mudpepeHIraI-HOM peXUME.

B wHacrosimiee Bpemsi B muddepeHIMAaIbHOM pPEXKHME B COYECTAHHH CO CIHCHUATBHBIMA TEXHHYECKUMHU
U3MEPEHUsIMH U TPOrPAMMHO-MATEMAaTHYECKUMH METOJAMH yJAaeTcsl JOCTUraTh TOYHOCTEM [0 HECKOJbKUX
CaHTUMETPOB.

ITo onepatuBHOCTH U TouHOCTH ammaparypa cuctemsl I JIOHACC HaxoauTcs Ha ypOBHE JTy4IIUX MHPOBBIX
aHaJIOroB. DTO CTAJI0 BO3MOXKHBIM OJlarofapsi MCIOJIb30BaHUIO MOCIIEAHUX AOCTH)KEHHH B Pa3BUTHH SJIEMEHTHOMH
0a3bl ¢ BBICOKOW CTENEHBIO OBICTPOACHCTBUS M MHTETPALUH.

Tem He MeHee, K COXKAJICHHIO, ITO KOJIMYECTBY MOIU(MDUKALMKA OTEUSCTBEHHAS alllapaTypa MOJb30BaTels He
CTONB pa3zHooOpa3Ha, Kak 3apyOexHas. OOBSCHAETCS 3TO, MPEXKAE BCEro, HEIOCTATOYHBIM (DMHAHCHPOBAHUEM
pa3pabOTUMKOB ¥ 3aBOAOB-W3TOTOBUTENEH CEpUHHON ammapaTypbl. OJTHM HE 3aMeIUIMJIM  BOCIOJIB30BAaThCS
3apy6exxusie ¢upmel, npexae Bcero B CHIA. B Poccun u rocynmapcrBax CHI' mosiBumace femreBasi ammapaTtypa
TIOJIE30BATENsI HOBOTO MOKOJIEHHs. B pesyibrare MpoH3oLIIo cMenieHne crpoca B MOb3y 3apy0ekHBIX 00pa3LoB, a
OTEYECTBEHHOW TEXHHKE MPUXOHUTCS BECTH HEJIETKYI0 KOHKYPEHTHYIO OOpEOY.
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OIHAKO HECMOTPS Ha 3TO, ONHM3KUI HAyYHO-TEXHUYECKUH YPOBEHb POCCHUCKON M aMEpPHKAHCKOH CHCTEM
HaBUTAIIUN BBI3BIBACT WMHTEPEC K COTPYIHHMYECTBY. [10 MPEATIOKCHUIO POCCHHCKOW M aMEPHKAHCKOH CTOPOH B
MEeXIyHapoaHbIX opranmsammsax mo asuamun (MKAO) u mopckoro ¢mora (MMO) paccmarpuBaeTcsi BOIPOC O
coBmecTHOM Hcnoiab3oBanuu cucteM ' JIOHACC u NAVSTAR. D10 1amo ObI BO3MOXKHOCTH ITOBBICUTH TOYHOCTD
MTONTyYeHHST HABUTAIMOHHOW WH(OPMAIINH, TaK KaK IMOJIb30BATEIIN MOTIH OBl BRIOMPATh ONTHMAIbHOE CO3BE3/INE U3
00JIBIIIET0 YNClia BUANMBIX CIIYTHHKOB, NOXOISero 10 16—20, 1 moas30BaThCsl MPUEMHUKAMH C YUCIIOM KaHAJIOB
12 u Goitee.

CoBmemieHne TIOOANbHBIX CHCTEM HAaBWUTAlMM, HECOMHEHHO, BeAET K OONBIIeH TOCTOBEPHOCTH
HABUTAI[MOHHBIX OMpPEICICHUN 3a CuYeT HW30BITOYHOCTH HABHUTAIIMOHHBIX CIYTHAKOB B 30HE BHIAMMOCTHU
MOJIb30BaTeNsl. A 3TO TO3BOJHUT PACHIUPUTH PAMKHU HCIIONB30BAHMS CHUCTEM, B TOM YHWCIE JJIS TaKOW CIOKHOM
oTepalliy, Kak 3axo0Jl CaMOJIETOB Ha MOCAJIKY, UTO MPUBJICUET AOMOJHUTEIHLHOE YUCIIO TOJIh30BaTENCH.

B Hacrosmee BpeMsl HOCTOSHHO PacTyT TpeOoBaHUSA MOJIb30BaTeNel K HABUTALIMOHHOMY oOecleueHuro. 1o
yuuTtbiBatoT npeanpustus-pazpadotauxu [JIOHACC, B yuciae KOTOPBIX Takue U3BECTHbIE KOJUIeKTHBEI, kKak HITO
npuKiIagHod MexaHuku, Poccmiickuit HWW  xocmmyeckoro mpubopoctpoennsi, Poccuiickuii MHCTUTYT
paZvoHaBHTAlMM W BpeMeHW. VX ycwuims HampaBieHbl Ha TO, 4TOOBI emie OOJbIe IOBBICHTH TOYHOCTH
HAaBUT'ALIMOHHBIX OIPEETICHUH, MOJHATh HAJeKHOCTh M CPOK CIYXObl OOpPTOBOTO KOMIUIEKCA W amnapaTypsl
nosp3oBarens, 1ooutscs 6ounbieit coemectumoctr ' JIOHACCa ¢ apyrumu pagrioTeXHHUECKHMMHU CHCTEMaMHU.

HecomHeHHO, BBICOKHMI  HAy4YHO-TEXHWYECKHMH  TIOTEHIMAl  OTEYECTBEHHBIX  Pa3pabOTYMKOB, HX
COTPYJHHYECTBO B MEXIYHApOIHOM MacmrTabe NpHBEAYT K HOBOMY KadeCTBEHHOMY CKauKy B IJIOOAJIbHOM
HaBHTALUH.

Hasuranuonnas annaparypa noas3osaredneii cucrembl IJIOHACC.
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HITYPMAHCKASA IOAT'OTOBKA K ITOJIETY

Oﬁlllaﬂ MMOATrOTOBKA IMOJIETHBIX KapT

OOwiasi MOJArOTOBKA HOMEMHOI Kapmpl 3aKIIOYaeTcsl B MOA00pE W CKICHKE JIMCTOB, BBIACICHHH
TOCTPaHMIIBI, OTMETOK OCHOBHBIX BBICOT MECTHOCTH U TIPEIATCTBUH, YIpOXKaloMmMX Oe30IMacHOCTH II0JIeTa,
BBIICJICHUM XapAKTEPHBIX BU3YAIbHBIX U PaJUOJOKALUOHHBIX OPUEHTUPOB, HAHECEHUU OTMETOK MArHUTHOIO
CKJIOHEHHUS, OTMETOK MECT JIMCIIOKAINHU, HazeMHBIX cpenacts PTO.

IIpu moadope JUCTOB MOJCTHBIX KapT JJIS 3aJaHHOI0 MapIIpyTa CIeIyeT YYMTHIBATh, YTO 00pe3 KpaiiHero
JIUCTA JOJDKCH OBITh YAAJCH OT JIMHUM 33JaHHOTO MyTH He MeHee 4eM Ha 200 km. Ilpu OOJIBIIIOM KOJMYCCTBE
JINCTOB JIOMYCKAETCs MOATOTOBKA MOJIETHOM KAPTHI MO YACTSIM C MEPEKPBITUEM OTIENbHBIX YacTel pailoHa.

CxJienBaHue KapThbl.

ITocne oTOOpa HYKHBIX JIMCTOB KapThl X CKIEUBAIOT B CIIEAYIOILIEM IOPSIKE: CEBEPHBIN JIUCT HAKIEUBAETCS
Ha FOKHBIH, a 3amagHBIi Ha BOCTOYHBINA. Y HaKJIEHMBAEMOTro JHCTa 0Ope3aeTcs HIKHISA W TMpaBas KPOMKH IO
BHyTpeHHel pamke CkienBasi KapTy, HEOOXOJUMO CIIEANTh, YTOOBl MEPUAMAHBI U TapaJUIeNd, a TaKKe JIMHEHHbIC
OPUEHTHPHI COCETHHX JINCTOB TOYHO COBIIAJIAJIH.

PexomeHyeTcs cHavana CKIEUBATh JIUCTHI KapT IO KOJOHKAM, a 3aTeM KOJOHKU CKIEUBATh MEXIY COOOI1.

ITocne ckneiku JIMCTOB M TPOKIAJKK MaplipyTa Ha KapTe ee CKIAJbIBAlOT TaK, YTOObl ObUIO yMOOHO
MOJB30BaThCs. [l 3TOro HameyaroT HYXHYIO Tosiocy KapThl. Jlumaue xpast noarubarorcs. [lomydenHas mojoca
KapThl CKJIQABIBAETCA B «rapMOUIKy». [lepeBopaunBas 3BeHbsI «TAPMOLIKID, MOXKHO

ObIcTpO, HEe prberas K IOJTHOMY Pa3BOPaYMBaHUIO KapThl, HAWTH TOT paiioH, KOTOPBIA Hy>KeH 11 0030pa.

[Tpn Hanmumy Ha camoJsieTe MaHOPaMHOW PaAMOJIOKAIMOHHOW CTAaHIIMM HA KapTe IIBETHBHIMH KapaHAaIlaMH
BBIJEIISIFOTCSL XapaKTEPHBIE PaJNOIOKAIMOHHBIE OPUEHTHUPHI (03€pa, M3TMOBI PEK C KPYTBIMH OeperamMu - CHHUM
I[BETOM, HCKyCCTBEHHBIE COOPYKEHHMS THIIA MOCTOB U IJIOTHH, HACEIEHHBIE' MYHKTHI - KPACHBIM L1BeTOM). [Ipn 3TOM
HAJI0 COXPAHATh ACHCTBUTEIBbHYIO KOH(UTypannio OpUEHTHPOB. B Tex ciydasx, Koraa KOH(QUTypanus OpHeHTHpa
Ha KapTe HE COOTBETCTBYET KOH(QUrypaluHu pPajHOJOKAI[MOHHOI'O HM300pa)KeHUs, HEOOXOIUMO BBIJCISITH €ro B
COOTBETCTBUH C PaJHOJIOKAMOHHBIM H300pakeHneM. PaguonaBuraimonnsie Touku (PHT) HaHOCAT yCIOBHBIMH
3HakaMu. Mecta pacnionoxxeHust PHT o0o3HauaroT oTpe3kaMu B3anMHO NEPHIEHINKYIAPHBIX IpAMBIX (20 X. 50 M)
C MEPECEUEHNEM B MECTE YCTAaHOBKH, HA3€MHOM CTaHLIUU.

Jist obneryeHus paOOTBHI 1O ONPENENICHHI0O MecTa caMmMojieTa C IOMOIIBIO YIIIOMEPHO-/AIbHOMEPHOM
CHCTEMBI Ha , TTOJICTHBIX KapTax MaciuTtaba 1:1000000 v menbue HAHOCST JIMHHUY TICJICHTOB.

Ha xaprax macmraba 1:1000000 n xpymHee oxono otMeTkn PHT yka3pIBarOT CBEACHHUS O XapaKTepe ee
paboThI. 3amuch MPOU3BOIAT APOOBIO: B UUCIHUTEINE - MTO3BIBHBIC, B 3HAMEHATENE - JacTOTa MM HOMep KaHana. Ha
9THX KapTax pa3perracTcsi HAHOCUTH MECTOPACIIONOKEHUE OCHOBHBIX M 3aIIaCHBIX a3POAPOMOB.

Ha kaptax macmra6a 1:2000 000 n mensue oxono otmetrku PHT ykas3pIBaioT Jmmib ee HOMep, 1Mo KOTOPBIM
B OOpPTOBOM JKypHaJe IITypMaHa U JIETIYMKA (ITHII0TA) TOJDKHBI OBITH 3aIICAaHBl CBEIEHHS O XapakTepe ee padoThI.

Bopmoesle kapmul N0KHBI OXBATHIBATh paiioH (B 00e cropons! ot JI3IT) momocoit 400 kM 1T caMOJIETOB C
MOPIIHEBBIMHU JIBUraTesiMU U 700 Kkm - 17151 CAMOJIETOB € Ta30TYPOUHHBIMU JJBUTATEISIMH.

B nesnsix meneHranyuy Ha OOPTOBBIE KapThl HAHOCAT MECTOHAXOXK/ICHNUE PAIUOTEXHUYECKUX CPEACTB M JIMHUH
MIPEIBBIYMCICHHBIX TEJICHIOB OT 3THX CPEACTB Ha a’pOJPOMBI M KOHTPOJIbHBIE OPHEHTHUPHI [0 MapUIPyTy IIOJETa.
Kpome Toro, oTMedaroT neyieHralioHHbIE KPYrH ¢ pasMeTkoil Ha 360°, neHTpoM KOTOpbIX ABiserca Mecto PHT.
IMpu mnonerax BOmm3um [TocymapcrtBenHodl rpaHunbl P® 10mkHBI OBITH pa3MeUeHBl KPACHLIM UGEHOM
OTPaHUYHTENLHBIC TIETICHTH, OJIN)KE KOTOPBIX MOJIXOIUTD K TPAHUILIC 3anpeujaemcsi.

IIpoxiagka Mapupyra

ITpoxnaznka MapuIpyTa Ha MOJETHON KapTe BKIIIOYAET:

MPOKJIAAKY JTUHUH Iy TH,

OTMETKY OCHOBHBIX TOUEK MApILIPYTa;

pa3MeTKy pPacCTOSHUI, MyTEBBIX YIIOB, BPEMEHH MOJIETa U OTPE3KOB IIyTH IO BPEMEHU;

OTMETKY pacdeTHOTO BPEMEHH NPHOBITHS Ha 11eJIb, penbea U MarHUTHBIX CKIOHEHHIA;

HaHECCHNE Ha KapTy HEOOXOJMMBIX JAHHBIX JUIS MCIOJIB30BAHUS KypCOBOWH CHCTEMBI, KOOPAWHATHON CETKH
JUIS paJUOTEXHUYECKUX CUCTEM U KOMIUIEKCHBIX CHCTEM CaMOJIETOBOXKICHHS.

OcHnognble mouxku mapuipyma oOBOAAT OKpY>KHOCTAMH auameTpoMm 10-15 Mm Msarkum kapanmamom. Llens
0003HaYaIOT KPAaCHBIM KPECTOM B Kpy>KKe KpacHoro nseta (Puc. 1).

Jluamro 3amanHOoTrOo TMyTH (JI3II) HAaHOCAT OT MCXOAHOTO MyHKTa Mapmpyra WIIM mo KOHeYHOro MyHKTa
mapmpyTta KIIM crmonrHoit muHueH, 9eTKo BhAEIsomeiics Ha GoHe KapThl. JIMHUS My TH OT a3poApomMa B3JeTa 10
UIIM, ot KIIM nmo aspompomMa MOCaAKH U BHYTPH OKPYKHOCTEH OCHOBHBIX TOUEK MaplLIpyTa He NMPOBOAUTCS U B
9THX MeCTaX KapThl HUKaKUX OTMETOK HE JIeIaeTCsl.

[Ipu mpoknanke MapmipyTa HEOOXOAMMO YYHMTHIBATH paauyC pa3BopoTa camosieta. [IoBOPOTHBIE MyHKTHI
MapuipyTa B 3TOM CIy4ae NPUHUMAIOT 3a TOYKM Hadaja pa3BopoTa Ha OuepegHble Y4acTKu Mapuipyra. s
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OIPCAC/ICHUA U HAHCCCHUA TOYKU Ha4daJla pa3BOpOTa Ha KapTy PACCUHUTHIBAIOT JIMHECHMHOC YIIPCIKIACHHUEC PA3BOPOTa

JIYP no gopmysie:

2

vp
2

JIVP = Rtg

rae R-paauyc pa3sBopoTa caMoJIeTa;

YP-yron pa3zsopora.

KOMaHHHpCKOﬁ JJHMHCUKH HIIH

Kpusonmueiinsle yugactku JI3[I mpokmagbBarOT C MOMOIIBIO ITHPKYJIS,
CIELHATIbHO IOJrOTOBJICHHOTO MIa0JOHa HABUTAMOHHOTO TpaHcnoprtupa. [IpsMonmHelHbIe y4acTKH MapLipyTa

MPOKJIAABIBAIOT C MOMOIIBIO MacimTabHO

W JIMHEHKH.

4
2

it

.\M
o

Puc. 1. Ilpoknaoxka mapwpyma.
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PazmemKy paccmoanuii u épemenu nojema Mo ydyacTKaM MaplIpyTa HaHOCAT y Hadaja KaXJIoro jrama
MapuipyTa crnpasa no HanpasieHuto JI3II B Buze 1poOu: B ynuciuTese - pacCTOsHUE B KMIIOMETpaX, B 3HaMEHaTeJIe -
IITHJICBOE BPEMS TIOJIETa MEXLy OPHEHTHPAMH B MUHYTaX M CEKyH/aX.

JUtnHy NpSMOJIMHEHHBIX yYacTKOB MapIipyTa CHUMAIOT C IOJISTHOM KapThl, a JUIMHY Y4acTKa pa3BOpoOTa
onpenensiior no popmyie SHReYP0,0175. O6uiyto 1irHy MapIipyTa HaAXOIST Kak cymMMmy paccrosauii ot UTIM
o KIIM.

Mazuumnvsie nymegvie yznvi MIIY HaHOCAT crnpaBa OT pa3METKU PACCTOSIHUML U IIyTEBOIO BPEMEHU
KpacHbIM I[BETOM Yy NOBOPOTHOrO myHKTa Mapuipyta IITIM, gepe3 xaxasie 15-20 cM mpsAMOIMHEHHOTO ydacTka
MapIIpyTa ¥ Npyu M3MEHEHUH MarHUTHOTO CKJIIOHEHUs OoJiee yeM Ha 1°.

[Tpu monere 1o 3aMKHYTOMY MapIIpyTy € TIPaBbIMH Pa3BOPOTaMHU pa3METKy MyTH pa3pelniaeTcsi IpOU3BOAUTD
cieBa OT JIMHHUM TyTH. J{st ynoOcTBa cUMCIIEHHs MPONHAESHHOTO M OCTAaBILETOCS PACcCTOSHHS JeIAI0T Pa3MeTKy
nyTH Ha ydactkax ot MIIM mo menmu m oT mcxogHoro myHkTa obparHoro mapuipyra UTIOM no KIIM. Bennuuna
OTPE3KOB TPH pa3MeTKe IMyTH, KaK MpaBmio, Oepercs paBHOU 50-100 KM WM COOTBETCTBEHHO 2-5 MHH IOJETA.
Otpe3kn myTH 0003HAYarOT INTPHUXaMH BIPABO OT JIMHUM ITyTH C OLM(POBKOW B COTHAX KWIOMETPOB WIIM B
MUHYTaX, IpudeM OnU(ppPOBKAa MOXET MPOM3BOMUTHCA Kak 1o mpoiaenHomy (ot UIIM mmm UIIOM), tak u mo
ocraBmemycs (o uemn wim KIIM) paccrosamro. Bee mudps 3anmceBaroT pasmepom 7-10 M.

3aoannoe (pacuemnoe) epema NpuOBITHA Ha TeNb (KOHTPONIBHBIN opueHTHpP KO) HaHOCAT cripaBa OT IenH
KpacHbIM KapaspaamioM. Hajx oTMeTkod BpeMeHH HpOBOAAT YepTy, HaJ KOTOpOW B TOJETE 3alMCBHIBAIOT
(daxtuaeckoe Bpems npoxona meiau (KO) ¢ TOYHOCTHIO 10 CEKYHIbI.

OmmemKy npegvluienus mecmuocmu 'y 111 WIK y a3poApoMa MOCaiku OTHOCUTEIBHO a3poapoMa B3JeTa
Oomee 50 M HaAHOCAT YEpHBIM KapaHIAlIoM HUppaMH B MeTpax U OOBOIAT NMPSAMOYTOJBHHKOM. [IpeBbiieHue
MECTHOCTH OTHOCHTEIILHO a3pOoJjpoMa B3JieTa 0003HaYaloT 3HAKOM ILTIOC (+), IPUHMIKEHHE - 3HAKOM MUHYC (-).

OTMETKH XapaKTEePHBIX BHICOT MECTHOCTH, MEIOIINX 3HaUeHHE JII1 O€301aCHOCTH MOJIeTa U OPHEHTHPOBKH,
HaxoJsIIrecs: BOJIN3M MapuIpyTa, OOBOASAT YePHBIM MPSMOYTOJIbHUKOM.

Beauuuny maznumnozo cknonenus Aw HaHoCcAT Ha KapTy, Kak NpaBuiio, depes Kaxabie 20-25 cM
MapIpyTa Wi IpU U3MEHEHNH CKIIOHEeHus Oojee yeM Ha 1°. CxiioHeHre 0003HayaroT B CTOPOHE OT JIMHHUM ITyTH Ha
BUIHOM MECTE KpacHOI QPO coO CBOUM 3HAKOM M OOBOJSAT KPACHBIM KPY>KKOM.

Jnst obnierdeHust OTHICKaHUS LETIM TOTOBAT Kapmy Kpynhozo macuwimaéa. Ha 3Toi kapTe MPOKIagbIBAiOT
JIMHUIO IyTH OT TOUKM pa3BopoTta Ha uenb TPl no HBII ¢ pasmeTkoi paccTosiHUS, IITUIEBOIO BPEMEHH U ITyTEBOTO
yriia 1 HaHocsT myteBod yroa IIY u Bpemsa nonera ot HBII no nenu. ¥V menu oTMeyaroT NpeBHIIEHHE MECTHOCTH
OTHOCHUTENBHO a3pozapoma B3nera. Llenp 0003HaUaroT KpecToM B KPYXKKE KpacHbIM IIBETOM. B kauecTBe KapThbl
paiioHa [enu UCTIONB3YIOTCs KapThl Maciurada 1:200000 u kpymHee.

IIpu nepenerax Ha HE3HAKOMBIN a3pOJPOM TAKKE TOTOBAT KapTy KPYITHOrO MaciuiTaba ¢ HaHECEHHOH Ha Hee
CXeMOHl 3ax0/1a Ha T0CaJIKy, yCTaHOBJIEHHOM AJIsl JAHHOTO a3poJpoMa.

Pacuer moJjera

Pacuer nonera noxpasaeisercs Ha NpeJBapUTEIbHbIA U OKOHYATEIbHBIN.

Ilpeosapumenvnuulii pacuem nojiema TPOU3BOJAT MO UCTUHHOW BO3IYIIHOM CKOPOCTH mojera 0e3 ydera
BeTpa. JlaHHbBIE 3TOT0 pacdyera HaHOCIT Ha KapTy Y 3aIllMCHIBAIOT B JIEBYIO YacTh OOPTOBOIO XypHaJla IITypMaHa U B
TabnMIly pacyera mHojieTa JIeTYMKa. B 3aBHCMMOCTH OT 3aJaHHOTO BPEMEHH BBIXOJa Ha LEJIb NPEABAPUTEIHLHO
PaccUnTHIBAIOT MPOAOIDKUTENLHOCT T10JIETa, TOTPEOHOE KOJIMYECTBO TOIUINBA, BpeMs B3ieTa, mpoxoaa MIIM u t.1.

K nmpenBaputenbHOMY pacyeTy OTHOCHTCS MH)KEHEPHO-IITYPMAHCKUM pacyeT MosieTa, KOTOPbI BBIIOJHSIOT
COTJIACHO HMHCTPYKIIMH II0 pacyeTy HadbHOCTH M MPOJOJDKHUTEIBHOCTH IOJIETa CaMolleTa JaHHOTO Tuma (Kornaa
JUTMHA MapIIpyTa MpeBbImaeT 75% NpakTUYecKOW JalbHOCTH UL 33HaHHOTO PEXMMa TOoJeTa M MPH HETONHOH
3anpaBKe TOPIOYHNM).

I/ICXOLIHLIMI/I JAHHBIMH JJIA pacdyeTa ABJIAIOTCH:

3arac ropro4ero Ha camMoJseTe;

Macca Harpy3ku H MecTo ee cOpachiBaHus (BEIOPOCKN);

MapIIpyT, BEICOTA U .CKOPOCTH TOJIETa M0 3TalaM;

Bpems monieta 1o MIIM u maneBpa saj 1ensto, oT KIIM 1o aspojmpomMa mocaaku U 3axojla Ha MOCaAKy IO
YCTaHOBJIEHHOI cxeMme;

3amac roproyero, HOoTpeOHbII I TOBTOPHOTO 3aX0/ia Ha MOCA/IKy 110 YCTaHOBJIEHHOMN CXeMe W BBINOJIHEHHS
MOCAJIKY;

HaMpaBJIEHUE U CKOPOCTh BETPaA, TEMIIEPATYpa HapyKHOT'O BO3/yXa MO y4yacTKaM MapuLIpyTa;

rapaHTHHHBIN 3aI1ac TOPIOYero Ha pa3dpoc TEXHMYECKNX XapaKTePHUCTHK caMoJIeTa U JBUTaTelIs;

5%-up1ii HaBuranpoHHBIN 3amac TOproYero Ha BO3MOXKHOE H3MEHEHHE BETpa, ydYeT OMMOOK B €ro
OTIPEICTICHUH WU ITPOTHO3NPOBAHUH, OEPYIIHICS OT TOPIOYEro, PACX0LyeMOT0 Ha IOJIET 110 MapIIpyTy;

3arac Toprovero Ha BO3MOXXHOE U3MEHEHHE TaKTHUECKOH, HABUTAIIMOHHON, METEOPOJIOTNIECKONH 0OCTAaHOBKH
B II0JIETE, ONPEAETISAEMBII B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHI.

B pesynbrare HHKEHEPHO-IITYPMAHCKOTO PacyeTa ONpPEeIsIoT:
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o0l11ee paccTosiHUE U NIPOAOIDKUTEIBHOCTh I10JIETa;

pacxox TOpIOYEro IO 3TaraM I0JieTa M €ro OCTaTOK y KOHTPOJIBHBIX OPHEHTHPOB B 3aBHCHMOCTH OT
MOJIETHO# Macchl CaMoJIeTa ¢ Y4eTOM rapaHTUIHBIX 3a1acoB;

OCTaTOK FOPIOYETro MPH BHIXO/IE HA a3POJIPOM U MOCTIE TOCAIKH;

HEOOX0IMMOE KOJIMYECTBO 3aMPaBIsIeMOr0 rOPIOYETo.

OKoHuamenbHbLil paciuem nojiema BHITIONHSIIOT Nepe]l BBUIETOM C YUETOM JJAaHHBIX O BETPE, MOJyYEHHBIX OT
Pa3BeIUMKOB MOTOJIBI 10 MApIIPYTy, WIA HA OCHOBAaHUH METEOPOJIOTMYECKUX NaHHBIX TaBHOCThIO He Ooiee 3 u.
JlaHHBIE TapOIIIIOTHOTO BETPa B palfOHE a3pOoApoMa JOJDKHBI OBITH JaBHOCTHIO He Ooree 1 .

Obwasn npoooadCUMENbHOCHb NOJIema OT B3JIeTa 10 MOCAIKH PACCUUTHIBACTCS 10 hopMyIie:

toﬁm = too HIIM + tM + tu + tnocne KIIM»
rze t,, -Bpems nonera no Mapipyty ot UIIM mo KIIM;
tu -BpeMs, 3aTpaunBaeMoe Ha MaHEBp B paiioHe menn (IOBTOPHBII 3aX0/] Ha IEIh);

0cne KITM - Bpems noneta ot KIIM 1o nocazkw.
Bpema e3nema onpenensiercs u3 ycnosus Beixoa Ha 1ens (KO) B 3amanHOe Bpems:

T 83.71=T u. 3a0't ooHIIM™ t00 ue
Jsa yaeTta BIUSHES BETpa Ha TOJET caMOJIeTa M OMIMOOK BEIICPKUBAHIS PEKAMA M MapIIpyTa MMoJieTa ﬂO.tu

cinenyer yBenuuuts Ha 1-3%.
Bpems npoxooa HIIM .paccunthiBaeTCs 10 GopMyJie:

TunM = T&?ﬂ + t00 HIiiM
Bpems nmocagku onpenensercs mo Gopmyiie:

Tnoc = T83J'l + toﬂm-

riae tggm -00mas MpOJOJDKUTENBHOCTD TOJIeTa OT B3JIETa 0 TOCAIKH, yBenudeHHas Ha 1-3% BpemeHn
roJjiera OT B3JIeTa 0 LeNH.

OI[HOBpeMeHHO C pacy€ToOM BpPEMCHHU MOCAAKU IPU JHEBHBIX MOJIETAX paCCHUTBIBAIOT BPEMS 3ax0/Jia COJIHIA
1 HACTYIJICHUS TEMHOTHI, a ITPU HOYHBIX IMOJIETAaX - BPEMSA BOCXOJa U 3aX0/Jia JTYHbI U BPpEM HACTYIUICHUA paCCBETa
W BOCXO/JIa COJIHIIA.

JUIs  KakIoro MapHIpyTHOTO IIOJIETa YyCTaHABIMBAcTCS Oe30mMacHas BBICOTA IMOJIETA, HMCKIFOYAOIIAst
BO3MOKHOCTh CTOJIKHOBEHHS C 36MHOM MTOBEPXHOCTHIO M UCKYCCTBEHHBIMHE MPETIATCTBHIMHU.

Bce nmanHble pacyera mojiera, 3aHOCAT B OOPTXKYpHAN INTYpMaHa M B TaOJUIly pacdera Mojera JeT4HKa.
Crofia ke 3anuCHIBarOT AaHHBIE cpeacTB PTO mo MapmpyTy, METEOpOIIOTHIECKAE TaHHBIC.

HN3yyenue mapmpyTa noJjiera, cpeacts PTO u MeTeopoJiornueckux ycaoBui

B pesynbrare u3ydenus mapuipyta B nojoce mupruHoi 100-150 kM 3xumax JODKEH 3HATh:

CHCTEMY XapaKTEPHBIX OPUEHTHUPOB MO MapUIPYTy, UX OCOOEHHOCTH M BO3MOXKHOCTBH HCIIOJIb30BAaHHS IS
OPHEHTHPOBKH B PA3IMYHON HABUTAIIMOHHOW 0OCTAHOBKE;

MECTOHAaXOXAEHUE U AaHHble cpeactB PTO;

MECTOHAXO0X/ICHHE a’POJPOMOB, MOCATOYHBIX IUIOMIANOK, BXOJHBIX M BBIXOJHBIX BOPOT, 30H C OCOOBIM
PESXUMOM TOJIETa;

penbed MECTHOCTH 10 MapIIpyTy U O€30I1aCHYIO BBICOTY TIOJIETA;

OPHEHTHPBI, ONIPEICIISIONINE TOCY JapCTBEHHYIO IPaHHUILY;

MOPSIIOK BOCCTAHOBJIEHHUSI OPHEHTHPOBKH 10 yJacTKaM MapIipyTa;

YYaCTKHU MEPECCUCHNS BO3AYIIHBIX TPAcC.

Janubie o pabore cpedcme PTO, obecrieunBarolMx MOJNET 10 MaplIpyTy, BBHIOMPAIOT M3 COOPHUKOB
HAaBUTAIITMOHHBIX NTAaHHBIX.

DKHMax T0JDKEH 3HAMb:

TOYHOE MECTO PacIOI0KEHHs, XapaKkTep U JaHHble padoThl, panuyc aelicteus PHT, cBeTomaskoB u apyrux
Touek PTO;

MOPSIIOK McTioNb30BaHus cpeactB PTO Ha pasnuyHBIX JTamax MapuipyTa, a TakKe IpaHulbl padoueit
00J1aCTH ¥ COYHOCTh HAaBUTAIMOHHBIX ONpeiesieHui npu nomomu cpencts PTO;

BO3MOXKHOCTH HCIIOJIb30BAHMS PA3IMIHBIX PAJHOTEXHUIECKHX CUCTEM U CPEJICTB IIPH HATMYUH PATHOIIOMEX.

Ipu m3yuennn cpenctd PTO momxHO OBITH 0OpaleHO BHHMaHHE Ha CBEPKY COOpPHHUKOB HABHTAIIMHOHHBIX
JAHHBIX C KOHTPOJIBHBIMH 3K3EMIUIIPaMH.

Memeoponozuueckue ycnogus 10 MapIIpyTy U3yHJaroT 10 MOCJIEAHEH CHHONTHYECKOM N KOJIBIIEBOH KapTam,
Kapram Oapuueckoil Tomorpaduy M IPyrUM METEOPOJOTHYECKHM JOKyMEHTaM C 0053aTelNbHOW KOHCY/IbTalUeH
CHELHAIIICTOB METEOPOIOTHIECKON CITyKOBI.

B pesynbrate uzydeHus: METEOPOIOTUUECKUX YCIOBUH JIETHBIH COCTAB JOJIKEH 3HATh:

(hakTHYECKyI0 NOTro/1y MO MapuIpyTy, B paliOHE LENM U Ha 3allaCHBIX a3poIpoOMax;
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BUAMMOCTh M XapakTep OO0JauHOCTH, YCJIOBHS I0JieTa B O0JaKaX M BO3MOXXHOCTh BEACHHS BHU3YaJIbHOM
OPHEHTHPOBKH, a TaK)Ke HAOJ0IeHHUs 00JIaYHOCTH Ha KpaHEe CaMOJIeT-BOH PaMoIOKalMOHHON CTaHIINMY;

BO3MO)KHOE M3MEHEHHE MOTO/IBI 33 BpeMsI MOJIETa;

BO3MOXKHOCTH MOSIBIICHHS OTIACHBIX JUIS TT0JIETa METEOPOJIOTHIECKUX SIBICHUH;

JTAaHHBIE O CTPYHHBIX TEYEHHSX, (PAKTHUECKHE M MPOTHOCTHYECKHE IAHHBIE O BETPE IO MapUIpyTy Ha
pa3MUYHBIX BBICOTAX IOJIETA;

JTAaHHBIE O TEMIIEPAType BO3AyXa Ha BBICOTE NPAKTHYECKOTO IIOTOJIKA TIOJIETA CBOETO CAMOJIETa;

BHIMMOCTP U aTMocepHoe naBienue Ha yposHe BIIII asponpoma mocagku.

Pa3paboTka mTypMaHCKOIO IJIAHA 10JIETa

HImypmanckum niaHom noiema Ha3bIBACTCS 3apaHee MPOLYMAHHBIA MOPSAIOK pabOThI SKHIAKa (JIETIHKA)
mo camoneroBoxaeHn0. ConepkaHWe INTYPMAaHCKOTO IUIaHA [IOJIETa OIpEeNeNseTcs XapaKTepoM 3alaHus,
000pyIOBaHHEM CaMoOJIeTa, HABUTAIMOHHOW M TAaKTHYECKOH oOcTaHOBKOW monera. IlITypmaHCKMi mmaH mosiera
HAHOCAT Ha KapTy WM COCTABISIOT B BHJE CXEMBI MapIIpyTa, Ha KOTOPOHM 3amuCBHIBAIOT MOPSIOK JCHCTBHA
SKHMaKka B BO3AyXE OT MOMEHTA B3JIeTa O MOMEHTA IMOCAIKH. JIETYMKH OJHOMECTHBIX CAMOJIETOB IITYpPMaHCKHA
IUTaH TIOJIeTa 3ayYMBAIOT HA MaMATh, @ OTIACIBHBIC AIEMEHTHI 3aIFICHIBAIOT HA HAKOJICHHOM IJIAHIIETE WM HAHOCST
Ha TIOJIETHYIO KapTy.

B mtypMaHCcKOM IUTaHe mosiera JOJKHBI ObITh YKa3aHbI:

TIOPAZIOK B3JIETa, cIocod cOopa u MaHeBp Jyid Bhixoaa Ha UIIM;

SIICTIOHBI M Oe30MacHbIe BBICOTHI II0 3TallaM MapIipyTa, a TakKkKe IIOKa3aHus O0apoMETPUIECKOTO
BBICOTOMEDA;

MOPSZIOK M CIIOCOOBI MCIIONIB30BAHUS TEXHUYECKUX CPEICTB IPHU BHIBOAE CaMOJIETa Ha JIMHHUIO 3aJaHHOTO
ITyTH ¥ B 33JJaHHBIC TOYKU MAPIIPyTa C YICTOM TPeOOBaHUI paTiOMacKUPOBKY;

CIIO0COOBI KOHTPOJISI M UCTIPABIICHUS ITyTH TI0 3TAllaM MapIIpyTa;

cnocoOBI orammeHns N30BITKA ¥ HarOHa HEJ0CTaTKa BPEMEHH;

TOPSIIOK BRIXOZA HA IIETIh:

MOPAJOK AEUCTBUN NIPU NIEPEHALIETUBAHUMY;

MaHeBp HaJl IEJIbIO0;

CHOCOOBI KOHTPOJISl M UCITPABICHHS MapIIpyTa 0OpaTHOTO My TH;

croco0 Beixoza Ha KIIM u aspoapoM Hocaaku;

crocoObI 3aX07[a Ha MOCAIKy Ha OCHOBHOM U 3aIIaCHOM a3pOoIpoMax;

MEpBI 110 00eCIeUCHUIO OE30MACHOCTH MOJIETa U ACUCTBHUS dKHUIIaXKa MPU MOTEPEe OPUEHTHUPOBKH NP IMOJIETE
K IIEJIH ¥ 00paTHO;

JIEHCTBUS IPU PE3KOM YXYJIIEHUHA METEOPOJIOTHUECKUX YCIOBUH.
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BBINTOJIHEHME ITIOJIETA I10 MAPLLIPYTY

Crnoco0bI BbIX0/12a HA HCXOAHBIN MYHKT MapmipyTa UIIM

Beixonq na UIIM no 3emubim opuenmupam TpUMEHSIOT TPH HAIWYHUKM XOPOIIO OINO3HABAEMBIX
OpPHEHTHPOB, UMEIOLINXCS Ha JIMHUH 3aIaHHOTO IMyTH OoT aspoxapoma 1o UIIM. CaMoneToBOXICHNE OCYIIECTBISIOT
BHU3YyaJIbHO MyTEeM CIUYECHUS KapThl C MECTHOCTBIO, KOHTPOJIUPYS MOJIET IO KOMIIACY U BPEMEHH.

Brixon na UIIM c¢ Kypcom, paccuumannvim neped 6vliemom, TMPUMEHSIIOT THEM U HOYBIO IPHU
BH3YaJIbHOW BUIUMOCTH OPHUEHTHPOB. IIpH MOATOTOBKE K MOJIETY HA KapTe U3MEPSIOT UCTUHHBIN IyTEBOW yros U
paccrostame ot aspoapoma o UIIM. 3arem UIIM nepeBomsat B MI1Y u 1o U3BEeCTHOMY BETPY PacCUHTHIBAIOT KYPC
u Bpems noneta 1o UIIM. Iloner ot aspoapoma k MIIM BBIONHAIOT ¢ pacCUUTAaHHBIM KYypCOM M KOHTPOJIUPYIOT
MyTh CIIMYEHHEM KapThl C MPOJIETAEMON MECTHOCTBIO.

Brixon Ha UIIM no paduonasuzayuonnoii mouke NpuMeHSIOT BO BCEX Clydasx, eciau B kauecTtse MIIM
oepercs PHT. CymHocTh maHHOTO croco0a CBOIAWTCSA K BBHINOJHEHHIO IOJIETa MPH MMOMOINHW, PaJAHOKOMIIaca Ha
pPaINOHABUTALMOHHYI0 TOYKY HMACCHBHBIM WM aKTUBHBIM crioco6oM. [/l Beixoma Ha WIIM HeoOxommmo mocie
B3JIETa Pa3BEPHYTh CaMOJIET HA PAIMOCTAHLIMIO U BBIXOJUTh Ha Hee 1o panuokommnacy ¢ KYP, paBHbsIM HyIIt0, HiH ©
y4eToM yria cHoca. Ecnu HampaBiieHHe MOAX0Ja K PaJiuOCTaHLUU OTIMYAETCS OT HAIllpaBJIEHMs IIEPBOTO ydyacTKa
Mapiipyta 6oee yem Ha 30°, To mis Tounoro mpoxoxa MIIM ¢ 3amaHHBIM KypcOM CaMoOJIET BBIBOAUTCS B TOUYKY
HayaJyia pa3Bopota 1o npensbraucieHHomy KYP (MIIP). B MomeHT mposieTa painoCTaHIIUU JIETYHK JTIOBOPAUHBAET
caMOJIET Ha Kypc cienoBaHusi, orMedaer Bpems mpoxoga MIIM, KOHTpoaupyeT NpaBUIBHOCTb B3SITOIO
HaIpaBJICHUS U PACCUUTHIBAET BPEMS BBIXOA HA OUYEPETHON KOHTPOJIbHBIA OPHEHTUD.

B HouHOM nosnete Bbixoa Ha MIIM MOKHO OCyIIECTBIIATh 110 CBETOMAsIKY, ycTaHoBiieHHOMY B UIIM. ITpu
MIOJIETE Ha CBETOMASK HEOOXOAMMO KOHTPOINPOBAThH HATIPABJICHHE 110 KOMIIACYy.

Cnoco0ObI onpeesieHust Kypca cjieI0BaHus

Pacuer kypca cnenosanus K., no useecmmomy eempy BBHINOIHAIOT B TOM Ciydae, €CIM SKUMNAX C
JOCTaTOYHOH TOYHOCTBIO 3HAET HANpPABIEHUE M CKOPOCTh BETPa Ha BBICOTE MosieTa. JlaHHbIE O BETpPE Ha BBICOTE
MoJiIcTa Mo Mapuipyry MOryT 6I>ITb MOJIYUYCHbl Ha 3€MJIC MO IIApPOITUJIOTHBIM Ha6J'IIO[leHI/lHM, o CBCIACHHUAM
pa3BequMKa IOTOJbl WM JICTAIOMIMX SKUMaXeH, kapram Oapudeckod Tonorpaduu WM W3MEpPEeHbl B IOJIETE 10
UIIM. Ilo u3BeCTHOMY BETpY € MOMOILBIO pacueTYHKa, BETPOUYETa WIM HABUTALMOHHOW JMHEUKHM PacCUUTHIBAIOT
Kypc cnefoBanus Kom» myTeByro CKOpoCTh, ITyT€BOE BpeMsl [l y4acTKOB MapuipyTa. ITomoxurensHoll cTopoHOM
9TOr0 cHocoba SBISETCS TO, YTO CaMOJIET OTXOAMT HemocpeactBeHHo ot MIIM ¢ kypcom cienoBaHus,
o0ecIieunBaONIMM TOYHBIA IOJIET IO 3aJaHHOMY MapuipyTy. HemoctatkoMm criocoba sIBIsieTcsi HEOOXOANMOCTD
Habopa 3a1aHHON BBICOTHI TosteTa 1o MIIM s onpenenenns Berpa. IIpy HEBO3MOXKHOCTH HAXOKAECHHUS CKOPOCTH
1 HampasiieHus BeTpa 1o UIIM camorer Ha MepBEIi y9acTOK MapIIpyTa CIIeAyeT BEIBECTH APYTHM CIIOCOOOM, 3aTeM
OIIPEZIETINTh BETEP M HA MOCICAYIOUIME yJYacTKH MapIIpyTa BBIXOAWTH C KypPCOM, PacCUMTaHHBIM IIO BETpY,
WM3MEPEHHOMY Ha HPEABIIYIIEM y4acTKe MapuipyTa. ITOT CIIOCO0 I0CTAaTOYHO TOYECH M MPUMEHHUM IIPH MOJIETax B
J'IIO6I)IX YCIIO0BHUAX. HpI/I HaJIMYUH CBGJICHPII?I O BETPE HAa BBICOTEC ITOJICTA 1O BBLJICTA KYPC CJICIOBAHUA MOXKET 6I)ITI)
paccumTaH Ha 3eMJie. DTOT CIIOCOO OCOOEHHO YacTO MPUMEHSETCS JISTYMKAMU OJHOMECTHBIX CaMOJIETOB.

ITonbop kypca cnenoBanus no cmeopy opuenmupog (Puc. 1) IpUMEHSIOT TpH XOpOIIeH BUAUMOCTH U
HAIMYHMA Ha JTUHUW 33JaHHOTO ITyTH B paitone UIIM AByX WM Tpex XapaKTEePHBIX OPHEHTHPOB, 00Pa3yIOIINX CTBOP
¢ UIIM. OpueHTHpB BBIOMPAIOT C TaKHUM pPacdyeToM, YTOOBI PACCTOSHHE MEXAY HUMH TI03BOJIUIO MPH
MPUOIMKEHUU K OHOMY W3 HHUX BHICTH APYTOH. DTO PACCTOSHUE 3aBUCUT TJIABHBIM 00pa3oM OT TOPHU3OHTAIBHON
BHUIMMOCTH U BBICOTHI IOJIeTa. MaHeBp BBIIOIHAIOT clexyromuM oopa3om. Ha nmuauio cTBopa BeIXoaAaT 3a 8-10 kM
no mepBoro opueHTHpa (MIIM) m mpoaoipHYyI0 OCh camMoJieTa HAIpaBJISIIOT BIOJb JIMHUU CTBOpA. Y IEep>KUBast
OmKHUH (TIepBbI) OPUEHTHP HO MPOJOIBHON OCH camoleTa, 3aMEYaroT CXOJ CIEAYIOIIEro 3a HUM (JajJbHero)
opueHTupa. Eciau nanpHui OpUEHTHDP YXOAUT BIIPaBO, TO CHOC MPAaBbIi, IO3TOMY KypC Ha/l0 YMEHBIINTD; IIPU CXOJ1e
JIaJIbHETO OPUEHTHUpPA BIIEBO KypC HY’KHO YBEIMYWUTb. BBl CHOBa B CTBOp, B3SATh KypC C IIONPaBKOM Ha yroi
cHoca. Jlns yckopeHus o100pa Kypca B Havyajle MaHeBpa HEOOXOIMMO B3SITh KYypPC C YUETOM yIJla CHOCA, KOTOPBIH
olpezessieTcst NpUOIMKEHHO 110 HAIPaBJICHUIO BeTpa. TpeTrii OpueHTHp MCIONB3YIOT ISl yTOUHEHUs Kypca.

[Tombop Kypca clenoBaHHS RO JUHEHHOMY OpuUeHmupy TPUMEHSIIOT B TOM CcIydae, €ClIl HMeeTcs
JIMHENHBIH OPUEHTHP, COBNAAAIOIINNA C JMHUEHW 3aJaHHOIO NMYTH WIM NPOXOASILMN MapajyieNbHO €M B Ipenenax
BUMMOCTH C 3aJIaHHOM BBICOTHI MOJIeTa. J[TMHa y4acTka JIHHEHHOro OpUEHTHPA J0JDKHA OBITh B mpenenax 20-40xm.

Jnst mogbopa Kypca CIIeOBaHUs STHM CIIOCOOOM JISTYHK B TIOJIETE HANPABISCT CAMOJIET BOJIb JINHSHHOTO
opuentupa ¢ MK, pasasmv 3MITY (Puc. 2).
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Puc. 1. I[1oobop kypca cnedosanust no Cmeopy OpueHmupos

Eciu camoner OTKIOHSETCS OT HAIpaBIICHHUS JIMHEHHOIrO OpHUEHTHpa, HEOOXOAMMO HEOOIbIINMU
JoBOpoTaMu 10 2-3° MOOUTHCS TAaKOTO TIOJIOKEHHsI, YTOOBI HAMpaBJICHHE IBUKCHUSA CaMOJICTa COBIAAA0 C
JIMHEHHBIM OPHEHTHPOM WIIM OBbLIO eMy mapaiieibHo. [locie 3Toro Hy)kKHO 3aMETHTh U 3alMcaTh Kypc, KOTOPBIH
OyzeT nogoOpaHHBIM KypcoM ciieioBaHus. HaiiieHHbIH TakiuM 00pa3oM Kypc" ciiefioBaHUsl HEOOXOAUMO YTOUHSTh
B JaJbHEHIIEM JAPYTMMH CIIocO0aMH. DTOT CHOCOO NMPUMEHSIOT NPH IOJieTaX Ha MallbIX M CPEJHHX BBICOTaxX B
JTHEBHBIX YCJIOBUAX MPH XOPOIIEH BUAUMOCTH OPUEHTHPOB.

Puc. 2. Iloobop kypca credoganus no IuHelHOMy OpUueHmupy

KOHTPOHB H UCIIPABJICHUE IMIYTHU
Konmpons nymu no nanpaenenuro CBOIUTCS K ONpPEIENICHUIO (aKTHUECKOTO HAMPABICHUS ITOJIETa IS
UCKJTFOUCHHS OIHOOK B KypCE M YCTAHOBJICHUS BEJUYMHBI YKIIOHCHHUS CAMOJICTa OT JIMHUH 33JJaHHOTO MyTH.
KoHTpons myTH 10 HanpaBIEHUIO OCYIIECTBIACTCS:
onpenenenueM MC BU3yallbHO WM C NOMOUIbIO TEXHUYECKUX CPEJCTB CAMOJIETOBOXKIEHUS, ONPEICIINB
MECTOHAXOXKJ/JICHUE CaMOJICTa, SKUMAX (JICTYMK) OIICHUBACT BEIUYMHY OOKOBOTO YKJIOHCHHS OT JIMHUH 33JIaHHOTO
MyTH;
KOHTPOJBHBIMU MIPOMEPAMHU yria cHoca, HaxoxaeHueM PITY u cpaBuenunem OITY ¢ 3I1Y:
@DIIY =K + YC,
BY=®I1Y-3I1Y;

HpOKJIa,I[KOI\/'I Ha KapTe JIMHUN MOJIOKCHUA, COBIAJAOIINX C HAIPaBJICHUEM JIMHUU 3aJaHHOI'0 IIyTH.
HpOJ’IO)KeHHafI Ha KapTcC JIMHUA MOJIOKCHUA NaCT BO3MOXKXHOCTD HalTH BCJIIMYNHY JIMHEHHOr0 OOKOBOIO YKIIOHCHUSA
KakK pacCTOsAHUA OT JIMHWU 3aIaHHOTO ITYTU A0 JTUHWUU MTOJIOXKCHUA.
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Konmpons nymu no oanpsnocmu COCTOUT B ONIPENSIICHUH MPOWICHHOTO MK ocTaBmierocs ao 1enu (KO)
paccTosiHus Ut 00ecleueHns] TOYHOTO BhIXO/a Ha Hee 10 BpeMeHH. KOHTpOIb MyTH MO JaibHOCTH BBIMOIHSIETCS
CJICYIOLIMMHU CIIOCOOaMHM:

o orMetkaM MC, onpenemnsieMbIM ¢ IOMOIIBIO TEXHUYECKUX CPEACTB CAMOJIETOBOK/ICHHS HITH BU3YaIbHO;
CUHCIIEHUEM IIPOHAEHHOI0 CaMOJIETOM PACCTOSHHUS 10 ITyTEBOM CKOPOCTH U BPEMEHH I10JIETa;

cpaBHEeHUEM (HaKTUUECKOU ITyTEBOW CKOPOCTH C PaCUeTHOM;

IO JINHUY TIOJIOXKEHUs], TIEpECEKaroNeH JIMHUIO IyTH 110/ yTrilaMu, Ou3kumu K 90° (60-120°).

Ionnwtii Kowmpons nymu COCTONT B OIpENENCHHHM (DAKTUYECKOTO MECTOHAXOXKACHHS CaMoJeTa
OTHOCHUTENBHO 33JaHHOr0 MapuipyTa. MecTo camoneTa HaxoIiT B IOJICTE 3apaHee MPelyCMOTPEHHBIM CIOCOOOM
(T1a3oMepHO, CUYHUCICHMEM M NPOKIAIAKOW IyTH, C TOMOIIBI0 aBTOMATHYECKUX HABUTAllMOHHBIX YCTPOMCTB
MHEpIUAIBHBIX CHUCTEM M PaJIUOTEXHHYECKHUX CPEJCTB camojeToBoxaeHus). Ilo HeckonbkuMm oTrMerkam MC
paccUnTHIBAIOT IYyTEBYIO CKOPOCTh, (PAKTUUECKMH ITyTEBOW yroil M OOKOBOE YKJIOHEHHE. OJTH JaHHbBIC JHal0T
BO3MOXKHOCTh ITPOKOHTPOJIMPOBATh TOYHOCTH BBINIOJIHEHMSI 33JaHHOTO Mapuipyta W Bbixoda Ha 1enb (KO) B
3aJJaHHOE BpeMs.

Hcnpagnenue nymu 3aKiodaeTcs B MU3MEHEHHUM Kypca U CKOPOCTH IOJNETa ¢ TaKUM pPacyeToM, YTOOBI
BEpPHYTHh CaMOJIET Ha JIMHUIO 3a[JaHHOTO IyTH WJIHM HalpaBUTh ero Ha ouepenHod KO u BeiBecTn Ha neib (KO) B
Ha3HA4YE€HHOE BpeMsl.

HcnpaBnenne myTH JUis BBIXOJIA HA OYEPEIHON KOHTPOJBHBIM OPUEHTUP MPH HEOOJNBIINX OTKIOHEHHSIX
JIOCTUTAETCS BHECEHHEM IOMPaBKU B Kypc. BenuumnHa mompaBKU paBHA cyMMe OOKOBOTO YKJIOHEHHS B Ipagycax
(BY) u gonmonuutensHoi mompaBku (JI1) Ha ykioHeHue 3a ocrtaBiieecs: paccrosiHue (Puc. 3). 3Has BennuuHy
OOKOBOTO YKJIOHCHUS (JIMHEHHOrO OOKOBOIO YKJIOHCHHS), MPOHACHHOE, OCTABIICECS U 00IIee PACCTOSHUE, MOYKHO
paccyuTaTrhb IIOIPaBKy B KypcC TIK JUIA BbBIXOJla Ha JIMHUIO 3aJaHHOTO ITYyTH, HEJIb WIIN HOBOpOTHBIﬁ ITYHKT
MapIipyra:

. Soou .
sin [IK = sinby
Socm
3Ty 3az[aqy, KakK HpaBI/IJ'IO, pema}OT Ha HaBHFaHHOHHOﬁ HHHeﬁKe nu pacquqI/IKe.

BenuunHa OOKOBOrO YKIOHEHHS M JOMOJIHUTENBHOM IONpPaBKH B Kypc MOXET OBbITh OIpeelieHa
TJ1a30MEPHO C TIOMOIIIBIO CIIEYIOIIEro MPUOJIMIKEHHOTO TpaBuiIa;

Puc. 3. Ucnpasnenue nymu camonema

€CJI OCTaBIIIEECs PACCTOSTHHE PAaBHO MPOMIEHHOMY, TO IOTpaBka B Kypc paBHa 2 BY (B rpagycax);
€CJIM OCTaBILEECs PaCCTOSHUE B JIBA pa3a MEHBbIIE IPOIIEHHOr0, TO MONpaBKa B Kypc paBHa 3 BY;

€CJI OCTaBILIEECS PACCTOSHUE B JIBA-TPH pa3a 0oJbIle MPOUIESHHOTO, TO TIONPaBKa B Kypc paBHa 1,5 BY.
3HaK [OMpPaBKU B KYPC 6ce20a npomueono/i0iiceH 3HaKy YKIOHEHMs.

[Tocne Beixoga Ha KO GepyT Kypc ¢ yd4eTroM yria CHOca JUisl JalbHEHINEero CIEAOBaHHS IO JIHHUH
3aJaHHOTO ITyTH.

HcnpaBieHnue myTH IepecuyeToM Kypca o HoBoMy 3HaudeHuto 3[1Y mpou3BoaaT B Tex ciiydasx, KOTrjaa
morpaBka B Kypc npesbimaet 30°, a octaBiieecs: paccTostaue Benuko. [Ipu aTom HeoOxoanmo:

HAHECTHU Ha KapTy MECTO CaMoJIeTa K MOMEHTY UCIPaBJIECHUS Kypca;
MIPOJIOXKUTH HOBYIO JIMHUIO IIyTH HA OYEPEAHON KOHTPOJIBHBIN OPUEHTHDP WM HEMOCPEICTBEHHO Ha LIelb;
ornpenenuTs HoBoe 3HadyeHue 3I1Y u i Hero paccunTaTh WK IOK00PaTh HOBBIA KypC CIICIOBAHHS.

I/IcnpaBneHMe IMyTU CJICAYCT NPOU3BOJAUTH JIMIIbL B TOM CJlIydac, €CJIM BCJIMYMHA IOINPAaBOK B KypC WIH
CKOPOCTbD II0JICTA CYIIECTBECHHO MPEBBLIMIAOT BO3MOKHBIC OIIHOKHU B UX OIpeACICHUU.
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ManeBpupoBaHue VI BLIX0/1a Ha LieJIb B 32/1aHHOE BpeMsl

Brixonq Ha menb B 33/laHHOE BpPEMSI U3MEHEHUeM CKOpOCHmU Nnojema TPU COBPEMEHHBIX CKOPOCTSX
BO3MOJKEH Ha Y4acTKax 3HAYMTENIBbHOH MPOTSKEHHOCTH, II03TOMY OLIMOKM BO BPEMEHH BBIXOJa Ha LENb JOJIKHBI
OBITH OOHAPY)KEHBI Ha OOJIBIIIOM yIAICHUH OT HeEe.

MunuMansHOE pacCTodHUEC, KOTOPOEC MO3BOJIACT JIMKBUAUPOBATL OINO3AaHUC WIIN paHHI/Iﬂ BBIXO/J] Ha IICJIb,
PacCYUTHIBACTCS 110 (POPMYJIC:

1%
AV

S = At,

rae V;-CkopocTs 1osera o Mapupyry;

V-MakcuMallbHO (MHHHAMAIbHO) BO3MOJXKHAs CKOPOCTh ITIOJIETa JUIsl BBIXOJA Ha LeJib MPH OMO3/aHUU
(panHEM BBIXO[E);

AV - BenmMuMHa U3MEHEHUS CKOPOCTH;
At-BO3MOXKHAsI MaKCUMaJIbHAsA OIIMOKa BO BPEMEHH BBIXOJIa Ha LEITb.

MuHnManbHOE paccTosiHUME, oOecreunBaromiee JIMKBUAAIMIO OMMOOK BBIXOAAa Ha IeNb M3MEHEHHEM
CKOpOCTU TMIOJIETa, PACCUUTHIBAIOT mepen BbuieToM. Ha kapre HamedaroT KOHTpOJBHBIN OpUEHTUp, ISl BCEX
BO3MOXKHBIX MOMEHTOB IIpoxofa Koroporo uepe3 0,5-1 MUH (B CTOPOHYy OIO37aHMS M PAHHETO BBIXOA)
paccUnTHIBAIOT TMOTPEOHBIC ITyTEBBIE CKOPOCTH JUIS CBOEBPEMEHHOTO BBIXOJAa Ha Iedb. TaOnWIly IyTeBBIX
CKOpOCTEl 0OBIYHO HAHOCST HA KapTy BOJIM3M KOHTPOJIBHOTO OPUEHTHPA.

IHoramenne n30bITKAa BpeMEHN OTBOPOTOM OT MapmipyTa Ha 60°

g noramenns n30BITKAa BpEMEHH 0meopomom om mapuipyma na 60° (Puc. 4) neobxoanmo:

ONpPENENVE BENMYMHY W30bITKa BpeMeHH Af, BBINOIHUTL y XapakTEPHOTO OPHEHTHPA OTBOPOT OT
MapuipyTa Ha 60° 1 B MOMEHT ero OKOHYaHHS IIyCTHTh CEKYHIIOMED;

CJICA0BAaTh C HOBBIM KYPCOM B TCUCHHUC BPEMCHU tl, KOTOPOE€ 10 BbUICTAa PACCUUTHIBAIOT IJIA BO3MOXKHBIX
H30BITKOB BPEMEHH,

M0 UCTEYEHHH BPEMEHHU MPOU3BECTH pa3BopoT Ha 120° B oOpaTHYIO CTOpOHY M, 3aKOHYMB €ro, CHOBa
IIyCTUTh CEKYHIOMED;

Uepe3 BpeMs t] BBITIOJIHUTB Pa3BOpPOT Ha 60° ¥ BBIMTH HA JIMHUIO 3aJaHHOI'O ITYTH.

Bpewms t] 6e3 yuera Berpa naxoast no rpaduky (Puc. 5) wiiu paccuUTHIBAIOT 1O (GOPMYIIE;
t,=At-0,1 lt3607

e 36¢-Bpems passopora Ha 360°.

BoixO8 He Aurind mymd

¥
8y 3 20  pasbopormna

yen cenymiomepa

X

@ 120
G Havang 2 &0 paslopoma

1k cenymipmeps

60,
avang 1-e0 posbopome

o

Puc. 4. llocawenue uzbvimrka epemenu 0omgopomom om mapupyma uwa 60°

JlJis CBOCBPEMEHHOTO TIPUMEHEHHUSI MaHEBpa HEOOXOIUMO 3HAThH MPOJBIKCHUE CaMOJIETa [0 MaPIIPYTy 3a
BpEMsI €T0 BBIITOJIHECHHUS, KOTOPOE JI0 MOJIeTa JUIS PA3IUYHBIX H30BITKOB BPEMEHH ONPEACIISIOT 1O (hopMyJie:
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S =V (At +0,45t,,);

OTBOpOT OT MapuipyTa MpUBOAUT K YKJIOHCHUIO OT JIMHUU 3aJaHHOTO IIYTH B MNPOLCCCEC BBINOJHCHUS
MaHE€Bpa, NO3TOMY €TI0 PCKOMCHAYCTCS IMPUMCHSATH ITPU H30BITKAX BPEMCHH, HC MIPCBLIIIAIOIINX pa3BOpOTa HA 360°.

IToramenne n30bITKa BpeMeHH Ha 3aMKHYTOM IeTJie
[Toramenue M30BITKAa BpEMEHH Ha 3aMKHYTOH METJE BBITONHSIIOT C OJHUM HAINpPaBICHUEM Pa3BOPOTOB
(Puc. 6) 1 ¢ pacookeHHEM TIETIIN BAOJb MapmipyTa. [Topsgok noramenns H30bITKa BPEMEHH CIICAYIOIIHN:
OIpeac/iuB BCIIMYNHY n30bITKA BpEMCHU At, BBIIIOJIHUTD 'y XapaKTCpPHOI'0 OPUCHTUPA
pa3Bopot Ha 180° ¢ 3apaHee yCTaHOBJICHHBIM PEXHMOM;
B KOHIIC pa3BOpOTa IMyCTUTh CEKYHIAOMEP U CJIEA0BATH C HOBBIM KypCOM B T€CUYECHHUEC BPEMEHU

11, koTopoe paccunthiBalOT 10 PpopmyIIE:
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Puc. 5. I'pagux ons onpedenenus epemenu t; npu nocawienuu u30blmKa 6pemenu omseopomom om mapuipyma na 60°

Hayano 1-eo pastagoma xa 19G°  Touwxa Bewada wa g Il

()
X DY &

TCK CeryHGomena ; t,)) ! (//at/a/m 2-20

pasbapoma ma 180°

Puc. 6. Ilocawenue uzbvimka gpemenu Ha 3aMKHYMoul nem.e
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Puc. 7. Homoepamma 0 pacuema epemenu t; na nemne
M0 UCTEYCHUU BPEMCHH t; BBIIOJHUTH Pa3BOPOT Ha OOPATHBIA KypC, BBIUTH HA JIMHUIO 33aHHOTO MYyTH U
MPOJOIKATH IOJIET B IIPEXXHEM HallpaBIICHUU,

IIpYU NOBTOPHOM ITPOXOJC KOHTPOJBbHOI'O OpUEHTHPA OCTAHOBUTH CECKYHIOMED U, CPABHUB BPEMA 110JIETA HA
IeTie ¢ U30LITKOM BPEMCHH, y6e[ll/lTI)C${ B IMPaBUJIbHOCTHU €TI0 NOralicHu1s.

Heyuder BeTpa mpu pacueTe BpeMEHH MIPUBOJUT K HEKOTOPOH OIIHOKE BO BPEMEHH BBIXO/A HA IIETb.

C y4eToM BIMSHUS BeTpa 3HAYCHUE HAXOMIST C IIOMONIBI0 HOMOTpaMMElI (Puc. 7) wim o gopmyire:

1V,
tl :E 7At—typ),

rne Vn - myTteBas CKOpOCTh IOJIETAa HA BTOPOM MPSIMOJIMHEHMHOM ydacTKe METIH (Ha JMHUHU 3aaHHOTO
nyt);

tpy=t360 -1 3aMKHYTOH IETIIN.
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BE3OITACHOCTBb CAMOJIETOBOXIEHUSA

Be3onacHOCTh CaMOIETOBOXK/ICHHSI 03HAUACT MIPEJOTBPAICHUE!
MIOTEPH OPUCHTHUPOBKH;

OIIaCHBIX COJIVDKEHWH M CTOJIKHOBEHHI CaMOJICTOB (JIETATENBHBIX allllapaToB) ¢ Ha3eMHBIMU
HPCISTCTBUAMU U NPYTUMH CAMOJICTaMU;

nonaaaHusa CaMOJICTOB B 3alIPETHYIO 30HY U B 30HBI OIIACHBIX JJId IIOJIETOB MeTeOHBﬂeHHﬁ;

HapyLICHUs yCTaHOBJICHHOTO PE)XXHUMa MOJIETOB.

JeiicTBusA JKMIIakKa (JIETYMKA) PU NOTepe OPUEHTUPOBKH

OpHEHTHPOBKA CYMTAETCS TOTEPSHHOHM, €CIIM SKHIaX (JISTYMK) HE 3HAET CBOETO MECTOHAXOXKACHHS C
TOYHOCTBIO, HEOOXOAMMOHN JUIS ONpEAEICHHs AATbHEHIIEro HANpaBICHHUs IOJIETa M BBIOJHEHUS MOCTABICHHON
3aJaui.

OpI/IeHTI/IpOBKa CYHUTACTCA BPCEMCHHO HOTCpﬂHHOﬁ, CCJIM JBKHUIIaX (J'ICT‘II/IK) B IMOJIETC CBOCBPEMCHHO
BOCCTAaHOBHUJI €€, BBIIIOJHWII ITOCTABJICHHYIO 3aJlady H 6J'IaI'OHOJIy‘IHO OpoOUu3BCI IOCAAKY Ha 3aJaHHOM HWJIN
3alIaCHOM a’3poaApoOME.

OpHEHTHPOBKA CYUTACTCS ITOJTHOCTHIO TIOTEPSHHOM, €CIH IKUMAX (JICTYHK) B M0JIETE €€ HE BOCCTAHOBUII MM
BOCCTAHOBUJI HECBOEBPEMEHHO, YTO MPHUBENIO K HEBBINOIHEHUIO MOCTABICHHOM 3ajjauu IMOJIeTa, K BBIHYXACHHON
MOCaKe UM K MOKUIAHHUIO CaMOJIeTa.

Ilpu nomepe opuenmupoexu skunasic (IemyuK) 00a3an:
HE J0IyCKaTh HEOOJyMaHHBIX U MOCIICIIHBIX IeHCTBHNI;

JIOJIOKUTH 0 notepe opueHTHpoBkH Ha KII aspoapoma (nmpu orcyrerBuu cBs3u ¢ KII aspoapoma B3neTa uimu
nocaaxu noaoxuthk Ha KII apyrux aspoapomoB);

BKJIIOUNTH curHan «bencrBue» ammaparypbl OIO3HABaHHSA, OJHOBPEMEHHO II€peiaTh CHIHAI O IOTepe
opuenTrupoBkH «Ilomocy nmn «SOSy» («Teprwiro GexcTBrE)) HAa BOJTHE CBSA3M C HA3eMHOU PagHOCTAHIIUEH;

HepCﬁTH Ha PpEeKUM MaKCUMAaJIbHOHM OPpOAOJDKUTCIBHOCTU TIOJICTA, HaGpaTI) BBICOTY, 06ecneana}0my}o
0e30I1aCHOCTD I10JICTAQ, HaI/IJ'Iy‘IH.II/Iﬁ 0630p MECTHOCTHU U yCJIOBUA IJIA 06Hapy)KeHI/I$[ CaMoOJIETa U OKa3aHHUA ITOMOIIH
OKHIIAXKY HA3EMHBIMU PAJUOTCXHUYCCKUMHU CPEACTBAMU;

OLCHUTb O6CTaHOBKy, ONPCACIIUTL OCTAaTOK T'OpPHOYEro W B 3aBUCUMOCTH OT yCJ'IOBI/Iﬁ IoJICTa NPUHATH
PeHICHUEC O MOPAAKE BOCCTAHOBJICHUSI OPUCHTUPOBKU B COOTBECTCTBUU C HHCprKHHeﬁ IO MpOU3BOJACTBY IOJICTOB
JaHHOT'O a3poJapoma,

€CII TOTEeps] OPHUEHTHPOBKM MPOM30IIIa BOJIM3M TOCYJapCTBEHHOH TIpaHMIIBI, B3ATh KypC Ha CBOIO
TEPPHUTOPHIO;
MIPOBEPHTH 3aITUCH (PaKTHIECKOTO PEKUMA TI0JIETa, pacdeThl U padOTy KypCOBBIX TPHOOPOB;

NPUCTYNIUTh K BOCCTAHOBJIEHHIO OPHUEHTHPOBKH, COOJIIOAAs Mepbl Oe30MacHOCTH MOJeTa W IPUMEHS
CHOCOOBI, NPeTyCMOTPEHHBIE IITYPMAaHCKUM IUIAHOM ToJsieTa (Al MOJy4eHHs IaHHBIX OT IeJeHraTOpHOW 0asbl
paspelaercs BCTaTh B KPyT).

HpI/I MOTEPE OPUCHTHUPOBKU HEJIB3 NOIMMYCKATh MAaHWKHU, CIICHIKH, IT0JIETA C IIPOU3BOJIBHBIMU KypCaMH.

BoccTaHoB/IeHHEe OPHEHTHPOBKH

BoccraHoBiieHME OpPHEHTHPOBKHM BBIXOJIOM Ha paanoHaBuranuoHHyto Touky PHT (pagnocranumio wiu
paavoneseHraTop) sBisiercs Haubosee MPOCTBIM M HaAEXKHBIM criocoooM. OH NPUMEHHM BO BCEX CIy4asX M
ocobenHo, korna PHT pacnionosxena Bonm3u JI3I uim 3anacHoro aspoapoma.

Jlnis BBIXOJA HAa MPHUBOJHYIO PaJMOCTAHIMIO.. HEOOXOAMMO HACTPOWTH PaJUOKOMIIAC HAa €€ 4YacToTy,
BHUMATEIbHO IPOCIYIIATh IIO3BIBHBIC. YOEIMBIINCh B HACTPOWKE HA HYXHYIO PaJMOCTAHINIO, BBIOIHUTH
pa3Bopot camonera Ha KYP, paBHbIN Hym0. BRITIOTHSS TACCHBHBIN MTOJIET, HEOOXOIMMO ITyTEM CIMYCHHS KapThI C
MECTHOCTBIO CTapaThCs BOCCTAHOBUTb OPUEHTUPOBKY 210 Bbixoja Ha PHT. Ecinu opueHTHpOBKA HE BOCCTAHOBJICHA
no nomxoga k PHT, To HEoOXOOMMO TOYHO ONMPEACIMTHL MOMEHT €€ mposera mo u3MeHenno KYP ma 180° u
MOCTaBUTh Ha KapTe OTMETKY MecTa camosera MC.

Jnst evixooa na YKB paouonenenzamop wueoOXoaumo 3anpocuth «llpudoiin. MoMeHT TmposeTa
panuorereHraropa onpeaenseTcs o u3MeHeHnIo nenerra Ha 180°.

BoccraHoBneHIE OPUCHTUPOBKU 66IX000M HA JUHEHHDII U XAPAKMEPHBLI KPYRHBII OPUEHMUD MOKHO
MPUMEHSATh TPH BUIUMOCTH 3EMIIM HIH TMPH KCIOJNB30BAHUM CAMOJIETHON paJMOJIOKAIIMOHHON CTaHIIMK TpPU
YCIOBUH, YTO 3alac TOPIYEero Ha CaMojeTe JOCTATOYEH ISl BBIXOJA M3 paiiOHa MOTEPH OPUCHTHPOBKU Ha
JMHEHHBIA OPUSHTHUP M 3aTeM Ha a3POAPOM MOCAIKH.
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Puc. 1. Boccmarnognenue opueHmuposKu bix000M Ha TUHEUHbIN OPUEHMUD

Jlns BbIXOZa Ha JMHEHHBIA OPHEHTHP M pacdeTa Kypca CIIEIOBaHMS Ha HEro HEOOXOIMMO OIpENeNUTb
BO3MOXHBIN paiioH cBoero MecToHaxoxaeHus. Heo6xomumo BeIOMpaTh TaKkoOW OPHEHTHP, KOTOPBIA HAXOIUTCA
3aBeIOMO 3a IIpefeslaMH palioHa BEpOSATHOIO MecToHaxoxaeHus camonera (Puc. 1) um cremoBate Kypcow,
NEepPHEeHANKYISIPHBIM JIMHEHHOMY OpHUEHTHpY. Bpemst m Kypc oTxozia 3anucaTh B OOpTOBOH »KypHail. BeimonmHsis
HOJIET, CIMYaTh KapTy ¢ MECTHOCTBIO, CTapasiCh BOCCTAHOBUTH OPUEHTUPOBKY J0 BbIX0Ja Ha opueHTHUp. Ecau storo
HE TPOW3OUAET, TO MOCJIE BHIXOAA Ha JIMHEHHBIH OPHUEHTHDP MPOAOJIKATH IOJIET BJOJH HETO B CTOPOHY Hamboiiee
BEPOSATHOTO MECTOHAXOXKACHUS JPYTUX XapaKTEPHBIX OpUeHTHPOB. ClenyeT NPOBEPUTH [0 KOMIIACy COOTBETCTBHE
OpHEHTHpa Ha MECTHOCTH €ro HalpaBJIEHHIO HAa KapTe M CIMYEHHEM KapThl C MECTHOCTBIO BOCCTAHOBHTH
OpPUEHTUPOBKY.

be30nmacHOCTD OT CTOJKHOBEHHS CaAMOJIETA ¢ HA3eMHbIMH NpenaTCTBUAMUA

be3omacHOCTh OT CTOJIKHOBEHHSI C HA3€MHBIMHU MPEISITCTBUSAME JIOCTUTACTCS TIOJIETOM Ha BBICOTE, HE HIKE
0€301IaCHOM.

be3onacnoii vicomoii Ha3pIBae€TCsI MUHUMAJIBHO JOIYCTHMasi MUCTHHHAS BBICOTA IOJETa, TapaHTUPYIOILAs
9KMIIAX CaMOJIETa OT CTOJIKHOBEHHMS C 3€MHOH (BOJIHOI) MNOBEPXHOCTHIO WJIM NPENATCTBUSAMH. lcTHHHAs
Oe3omacHas BBICOTA 10 MAapUIpyTy YCTaHABIMBAETCS KOMAaHIMPOM, OPraHM3YIOUIMM IIOJETHI B COOTBETCTBHH C
HAaCTaBJICHUEM II0 TPOW3BOJCTBY IIOJIETOB, KypcaMH W MNpPOTrpaMMaMH JIETHOH MHOATOTOBKH C YYETOM YPOBHS
TTOJIrOTOBKH JKHIAXa (JIETINKA), yCIOBUH MOJIETa, penbeda MECTHOCTH U TOYHOCTH BeIcOTOMEpOB. IIpu monerax Ha
OOJIBIIIYI0 JANBHOCTh M HAa MalbIX BbICOTaX OE30MacHasl BBICOTA MOXKET YCTaHABJIMBATHCS IUIS Ka)KJOro 3Tama
MapIIpyTa, OTIMYAIOLIET0Cs OUH OT APYTOro XapakTepoM penbeda MECTHOCTH.

[Tpn monerax mo npubopam Oe3onacHast BHICOTa 110 MapIIpyTy yCTaHABIMBACTCS C YUETOM MaKCHMaJbHOTO
NPEBBIMCHNUS penbeda U NPENSATCTBUI B mojoce £25 KM OT OCH MapIupyTa u B paguyce 150 KM npH a3poApOMHBIX
nonerax. [lpy mojerax Ha SLIENOHAX MO BO3IYIIHBIM TpaccaM, MECTHBIM BO3IYIIHBIM JIMHHAM M MapIIpyTam
Oe3omacHasi BBICOTa ONpPENEIIeTCs C TAKUM PAacueToM, YTOOBI MCTHHHAs BBICOTAa Haj BBICIIEH TOYKOH penbeda
MECTHOCTH WJIM HaJ BBICOKHMMH COOPYXXCHHAMH B Iojioce mHpuHO 50 kM (o 25 KM BIPaBO M BJIEBO OT OCH
MapmpyTa) Obia He Hudce 600 m Tpu ToNEeTaX HAJ PABHUHHOW, XOIMHCTOH MECTHOCTBIO M HaJ BOJHBIMU
MIPOCTpaHCTBaMU, He MeHee 900 m Tipu TosieTax HaJl TOpPaMH.

Oknnax (JIETYUK) TPH MOATOTOBKE K MOJETY 00sf3aH pacCUMTHIBATh OE30MAaCHYIO NPHOOPHYIO BBICOTY IO
6apoMeTpUYecKOMy BBICOTOMEPY C YUYETOM peiibepa MECTHOCTH, BBICOTHI TPEMATCTBUH, paclpeaeieH s
aTMOC()EepHOTO JABJICHHS 110 MAapLIPYTy U €T0 N3MEHEHHS 3a BpEMs IOJIETa, a TAKXKE C YIETOM HHCTPYMECHTAIBHOM,
a’POAMHAMHUYECKON U METOIMYECKOM NMONPABOK BEICOTOMEDA.

B 3aBucumoctH OT TOro, KaKoe AaBieHUe OyAeT B IOJIETe YCTaHOBICHO HA 0apOMETPUUECKOM BBICOTOMEPE,
CYIIECTBYET TP BapuaHTa pacyera NpuOopHOi Oe3omacHoi BEICOTHI ojieta Hnp.des.

be3onacHOCTb OT CTOJKHOBEHHS CaMOJIeTa ¢ APYI'MMHA JI€TATC/IbHBIMHU
alimaparammu

bezomacHOCTh OT CTOJIKHOBEHHUS C APYruMu JIETATCJIbHBIMHA aIrlnapaTaMu obOecrieurBaeTCs CTPOTUM
BBIACPKUBAHUEM 3aJlaHHBIX JBIICJIOHOB, PCXKHMMOB II0JICTa U 0e30IaCHBIX HWHTEPBAJIOB U JUCTaHLIMH MCXKIY
caMoJI€TaMM, a TaKK€ HEIIPECPBIBHBIM KOHTPOJIEM C 3€MJIM C TIOMOLIBIO PAIUOJJIOKAIIMOHHBIX CTaHIIUM.

HHH obecneueHus: 6€30I1aCHOCTH I10JIETOB YCTaHAaBJINBAKOTCA:
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IpaBujia BEPTUKAJIBHOI'O, IPOAOJILHOTO U OOKOBOIO SIICJIOHUPOBAHUA JICTATCIIBHBIX allllapaTOB;

IpaBHIIa BBIIEP>KHUBaHHs GE30IIaCHBIX BBICOT II0JICTA;
npaBuiia BU3yaibHBIX noseros ([1BID);

MpaBuJIa moJjieToB o npudopam (IITIT).

[on swenonuposanuem camonemoé TOHUMACTCA EAWHAS CHUCTEMa pPACCPENOTOUYCHHS CaMOJIETOB B
BO3AYIIHOM IIPOCTPAHCTBE, OOECIeUnBaromias IMOCTOSTHHOE M HAIEe)KHOE COXpaHCHHE OE30MAacHBIX PaCCTOSTHHUN
MEXIy HaXOISAIIMMHUCS B BO3AyXE CaMOJIETaMH U Ha 0€301MacHOM PaCCTOSHAX OT Ha3eMHBIX IPEISTCTBUI.

H3BecTHEI TpU BHJA OSHICJIOHUPOBAHUA CAMOJICTOB, IMPUMCHACMBIX IIPpU PYKOBOJACTBE BO3AYUIHBIM

JIBIDKCHUEM.

Dwenonuposanue no evicome NPENCTABISIET COO0I0 OCHOBHYIO CHCTEMY PacCPEAOTOUYCHHS CaMOJICTOB B
BO3JYITHOM TMPOCTPAHCTBE HAa Pa3IMYHBIX BBICOTAX MOJETa, OHO oOOecrevynBacT OE30MacHOe PACCTOSHHE IO
BCPTUKAIM MCKAY CaMOJICTaMH, JICTANMMU Ha BCTPCYHBIX, IIONYTHBIX U TEPECCKANOMIMUXCA Kypcax, H
OJTHOBPEMEHHO — 0E30MMaCHYI0 BBICOTY MOJIETA HAJT BBICIICH TOYKON HA3€MHBIX MPETSITCTBUIA.
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Puc. 2. Cxema swenonuposanus camonemos no 6vicomam
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T Bo3aymiHbiX Tpace P® ycraHaBIMBaeTCs MOJNYKPYroBas CHCTEMAa BEPTUKAIBLHOIO SINEIIOHUPOBAHHUS
nosietoB (Puc. 2):

NPU HAIPaBJICHHH BO3AYIIHBIX TPACC W MApIIPYTOB BHE TPACC C MCTHHHBIMU MYTEBBIMH yriamu om 0 0o
179° (BKJIIOYUTEIIBHO) YCTAHABIMBAIOTCS d1enoHb! moeToB 900 M, 1500 M, 2100 M, 2700 M, 3300 M, 3900 M, 4500
M, 5100 M, 5700 M, uepe3 kaxbie 600 M, nanee 6600 M, 7800, 9000 M,

10200 M, 11 400 M, gepe3 xaxasre 1200 M, mamee 13000 m, 15000 M u T. 1. uepe3 kaxabie 2000 m;

MIPH HAIIPABIICHUH BO3IYIIHBIX TPACC ¥ MApPUIPYTOB BHE TPACC C HCTUHHBIMU MYTEBBIMU yriamu om 180 oo
359° (BKJIFOYUTENHHO) YCTAHABIMBAIOTCS 3MIENOHEI moetoB 1200 M, 1800 m, 2400 m, 3000 M, 3600 M, 4200 M,
4800 M, 5400 M, 6000 M, yepe3 kaxxasie 600 M, nanee 7200 m, 8400 M, 9600 M, 10800 M, 12000 M uepe3 kaxabie
1200 M, nanee 14000 m, 16000 M u 1. 1. yepe3 kaxapie 2000 M.

DIICTOHBI YCTAaHABIUBAIOTCS MCXO/ U3 OOINEro HANpPAaBICHUS HAHOOJNBIIMX YYAaCTKOB BO3IYIIHBIX Tpacc,
MECTHBIX BO3YIIHBIX JIMHUH 1 MapIIpyTOB.

Bo3oywnoi mpaccoit P@ HazpiBaeTcs KOPUJIOP B BO3AYIIHOM IIPOCTPAHCTBE, OTPAHUYEHHBIN 10 BBICOTE U
LIMpHHE, TpeJHa3HAYeHHBIA IS BBIIOJHEHHUS IOJIETOB BO3AYLIHBIMH Cy/JaMH BCEX BEJOMCTB, OOECII€YeHHBIH
TPaCCOBBIMH a3pOJPOMaMH U 000pPYJOBAHHBIN CPEICTBAMH PaJMOHABUTAIIMNN, KOHTPOJIS M YIIPABJICHUS BO3AYIIHBIM
JBIDKCHUEM.

Mupuna Bo3xymHOM Tpaccel PD ycranaBnuBaercss mupuHod 10 kM. Illupuna BO3myImIHOM Tpaccsl B
HEKOTOPBIX palioHaxX yBenuuuBaeTcs A0 20 KM.

Kpome Bo3aynHbIxX Tpacc B BO3LYITHOM IpocTpaHcTBe PO ycTaHaBINMBAIOTCS MECTHBIC BO3YIIHBIC TMHUM:

MEpBON KAaTETOpHM - Ui MOJIETOB HA JIIEIIOHAX MO MpaBHWiIaM IOJETOB IO MpubopaM M MO MpaBUiIaM
BU3yaJIbHBIX MOJIETOB;

BTOpPOW KaTeropuu - JJIS IMOJIETOB IO NpaBHJIaM BU3yaJbHBIX IIOJIETOB Ha BBICOTAaX, BENWYMHA KOTOPBIX
MEHBIIIE BBICOTHI HIJKHETO 3LIETIO0HA.

Ilpooonvroe 3wenonuposanue WU SUIETOHUPOBAHHE IO BPEMEHHU 3aKNIIOUaeTcs B PacCPeAOTOYCHUU
CaMOJIETOB, JIETSAIIMX 110 OJHOMY MapIIpyTy MM OJHOM BO3IYIIHOH Tpacce Ha OJHOH BBICOTE, HO C COOIIOICHUEM
00513aTENBHOT0 BPEMEHHOT0 MHTEPBaa MM 0€30I1aCHOTO PACCTOSIHUS MEXIY CaMOJIETaMHu.

MuHuMaJbHBIE MHTEPBAJIBI MPOAOJIFHOTO SIIEIIOHUPOBAHHS Ha BO3JYIIHBIX Tpaccax IO MPaBUiIaM I0JIETOB
1o npudopam NpH HATMYUH HETTPEPHIBHOTO PAAMOIOKAIIMOHHOTO KOHTPOJIS yCTaHABINBAIOTCS:

Ha OJHOM 311ej0He — He MeHee 30 Kwm;

. TIPH TIEPECEYECHNH BCTPEYHOIO SIIENIOHA, 3aHATOrO JAPYTMM caMoieToM,— He MeHee 30 KM B MOMEHT
niepecedeHus (¢ cobmoaennem 10 kM GOKOBOTO MHTEPBANA);

NpU TIEPECEUYCHUN IOIMYTHOTO BSINENIOHA, 3aHATOrO JAPYTMM caMojeToM,— He MeHee 20 KM B MOMEHT
TIepECEeUCHUs.

MuHUMaNbHBIE ~ WHTEpBaNbl  INIPU  OTCYTCTBHHM  HETPEPBIBHOTO  PaJNOIOKAIIMOHHOTO  KOHTPOJA
ycTaHaBIHBaroTCs He MeHee 10 MuH.

Bokosoe ymenonuposanue nipencrasisier coOOl paccpeloTOYSHUE CaMOJIETOB, JIETSIIUX Ha OAHOW BBHICOTE,
[0 BO3IYIIHOW Tpacce WM MO MapLIpyTy Ha MapauielbHbIX Kypcax Tak, YTOObl ObLIO HMCKIIIOYEHO MX ONAacHOe
CONMMKEHUE.

MuHUMaJIbHBIE HHTEPBAJIBI OOKOBOTO SIIEIOHUPOBAHUS MEXKIy OCSMH NapajulelIbHBIX BO3AYIIHBIX Tpacc PO
JOJDKHBI OBbITh He MeHee 30 KM NpW pajMOJIOKallMOHHOM KOHTpose, He MeHee 60 kM 0e3 pajuoIIOKalMmOHHOTO
KOHTpoJIsl ¥ He MeHee 150 kM rpu noneTrax Hasl 0€30pHEHTHPHON MECTHOCTBIO H OKEaHOM.

PacyeT BbICOTHI 10 MPUOOPY AJIs1 M0JI€TA HA 32IaHHOM J1IeJI0He

[IpuGopHas BbICOTa I MMOJIETa HAa 33JaHHOM DIIEIIOHE PACCUMTHIBACTCS INTYPMAHOM (JIETYMKOM) IIPH
MOJTOTOBKE K TOJETY.

B 3aBucumocTH OT TOrOo, Kakoe jaBieHHe OyJIeT YCTaHOBJICHO Ha OapoOMETPHYECKOM BBICOTOMEDE,
CYIIECTBYET /IBa criocoda pacdeTra NpuOOPHOIl BEICOTHI.

Ilepewiii cnocod. Ha BeicoToMepe ycraHoBiieHO naBienne 760 mm prt. cr. [Ipubopnas Beicota Hnp. nns
TroJieTa Ha 3aJjaHHoOM s1enone Haw onpepensercs 1o Gpopmyoie:
an- 760 = Ham - AHuHcmp_ 4H,.
Bmopoii cnoco6. Ha BeicoTOMepe yCTAaHOBJICHO IaBiieHHWE a’pojpoma Binera. [IpnbopHas BbicoTa IS
ToJIeTa Ha 3aJJaHHOM SIIEJIOHE onpenessiercs 1o Gopmyire:

an. awp — Lowm —— (760 - Paap) oIl — AHuHcmp - AHa
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