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B cooTBeTcTBHM C MEXIyHapOAHBIMM MpPABUIIaMH, PELIeHHE 00 HCIOJIb30BaHUM Ha
6optry BC mnpuBHOCMMON TIOPTAaTUBHOW AJIEKTPOHHKH,
HaBUTAIL[MOHHOI'O M CBS3HOIO 000pyAOBaHUs, NpuHUMaeTcs BiajensieM BC umm ero nuioTom.
Jns weOompmmx oHOABHTaTeNbHBIX JIA He Tpelyercss cepTHQHKAIHMU «3JIEKTPOHHOTO
nopTdensy» WM «3JIEKTPOHHOTO IUIAHILETa JIETUYMKa», MPHU YCIOBHM, YTO OH HE CTABUTCS Ha
3aMeHy HITaTHOTO O0OpyAOBaHHs. YCTaHOBKa 00OpynOBaHMS He MeHseT MereoMuHUMYM BC.

Ilepeyenb cokpameHuii

OopToBas 0a3a JaHHBIX

B3JIETHO-IIOCA/I04HAs [10JI0Ca

BO3/YILIHOE CY/JHO

WHAVKAIMOHHBIN Kaap

JIeTaTeNbHBIN armapar

MasiorabapuTHas MHTEIpUpOBaHHAs (MHEPLIMAIbHO-CITy THUKOBAs )
HaBUTAIIMOHHAs CUCTEMA
MIIOTaXXHO-HABUTAILIMOHHOE CPEICTBO (ABTOHOMHOE)
MIOBOPOTHBII MMyHKT MapuIpyTa

CHUCTEMA BO3yIIHBIX CUTHAJIOB

U po-1KanbHask UHIAUKALUs

udpoBas KapTa pesbeda MECTHOCTH

AJIEKTPOHHASI KapTa

OcHoBanus 1J1s1 npuMeHeHns Ha oopty BC

Jlna npumenenus B Poccun nmeerca TY Ha yCTaHOBKY Ha BEpToJIeTh TUIIA Mu-8.

lNunomasHo-Haguz2aluuoHHoe cpedcmeo Onucanue
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1 OObuwwue cBeaeHud

I[THC-A sBisieTcs TOPUBHOCHUMBIM  JTONMOJHUTEIBHBIM  JIETKO  YCTaHABJIMBAEMbIM
o0opynoBaHHEM, KOTOpoe AyOJHUpyeT OCHOBHbIE (DYHKIHMHM IITaTHOTO  MHJIOTAXKHO-
HaBUTrarmmoHHOro koMiniekca BC.

ABTOHOMHOCTh TMPUMEHEHHUS! MUJIOTAXXHO-HABUTAIIMOHHOTO CPEICTBAa 00eCIeunBaeTCs
€ro He3aBUCHMBIM OT IITaTHOIO OOPTOBOro 0O0OpyAOBaHUS (YHKIMOHMPOBAHUEM B TEUEHHE 2
yacoB HemnpepbiBHONH pabotel. [THC-A mo3BoisieT MpoOBOAMTH MOATOTOBKY K TOJETYy M €ro
BBINOJIHEHHE ITPU HaxokJeHnn BC BHe OCHOBHOT0 a’spoapoMa 6a3upoBaHusl.

[THC-A mpencraBnser coOOW  ammapaTHO-MPOTPAMMHBIM — KOMIUIEKC, OCHOBOM
IPOTPAMMHOTO 00ECIEUYEHUs] KOTOPOTO SIBISICTCS MWJIOTAKHO-HABUTAIIMOHHAS WHAMKAIINS
(«oOpa3nas mwHAMKanus») B Buae TpexmepHoro (3D) m nByxmepuoro (2D) rpaduueckoro
IpeJICTaBICHUs 00pa3a mosera.

OO0pa3Has UHAMKALUSA OCTPOCHA Ha OCHOBE MmapaMeTpoB nojera BC, onpenenseMsix B
6s1oxke MUHC B pe3ynbraTe KOMIUIEKCUPOBAHUS JaHHBIX MHEPLHUAIbHBIX JAaTYNKOB U BHEIIHETO
[IPUEMHUKA CIIyTHUKOBOW HaBUT'aLUH.

[THC-A peanuzyeT GyHKIUIO npedynpexdcOeHus IKURAHCA 0 CIOTKHOBEHUU C 3eMHOI
nosepxnocmuio (npenamcmeusamu), AHANOTUYHYIO 3apyOexHbiM cuctemam Tuma CFIT u
GPWS, TAWS.

CeHCOpHBIIl KpaH MO3BOJIAET MUJIOTY OBICTPO BHIOpaTh HEOOXOIUMBIH PEKUM PAOOTHI
WIM CMEHUTh UHJIMKALIMOHHBIN KaJp Ha)KaTHEM Ha KHOIIKU, KOTOPbIE OTOOpaKaroTCsl Ha SKpaHe.

VYhpaBineHue NporpaMMoON OCYIIECTBISIETCS YE€pe3 KHOMKU «IPSAMOTO JOCTYNa» H
MEpapXUYeCKHe MEHIO, BXOJ B KOTOPO€ OCYILECTBIIAECTCS 4Yepe3 KHOIIKM PACKPBITHS MEHIO
PEXKUMOB pabOThl U MHIUKALMOHHBIX KaJpOB, COOTBETCTBEHHO KHOMKH «Pemxum» u «UK».
Nudopmanus o BximoueHHOM pexume nin WK BBIBOOUTCS Ha KHONKH PAaCcKPBITUS MEHIO.
Hanpumep, xorna BxitoueH pexkum «llonér», To Ha3BaHue KHONKU «Pexum» H3MEHseTcs Ha
«ITonér». Ecnu MeHIo mociie BbIOOpa pexuma camMO HE 3aKpbIBAeTCs, TO AJII OCBOOOXKIEHUS
MHGOPMAIIMOHHOTO TOJIS 9KpaHa OT PACKPHITOrO MEHIO HEOOXOAUMO MOBTOPHO HAXaTh KHOIKY
PacKphITUS (3aKPBITHSI) MEHIO, IPU STOM O BKJIFOUEHHOM PEXUME MOKHO CYJIUTh IO HAaJIIUCH Ha
KHOIIKE.

s omepaTMBHOro BBOJA 3HAYEHHUH I1APAMETPOB HCIIOJIB3YETCS ABTOMAaTHYECKH
BbI3bIBaeMoe HabopHoe uu¢poBoe mnozie. [Ipm HeoOXoAMMOCTH BBOJA YMCIOBBIX JAHHBIX
HEOOXOUMO KIMKHYTh [0 U3MEHSIEMOMY MapaMeTpy, IpU 3TOM BBIBOAUTCS MaHENb HU(PPOBOTrO
BBOJIa. B BepxHell yacTu 5KpaHa NOSABISIOTCS KHONKHU ¢ LU paMu U 1osie popMaTHOrO BBOAA:

Hl51 Dell 1 | 2| 3 ‘ 11518 ‘ 7 9|0 Bbix Bso;J
it LO L s ‘ Uu.uu.uu | | U .OT1.94 ULC L“
181] 3803| ; ‘
v Vo) 3000 i

ITpu noxBeneHUM yKa3arens «MBIIIN»Y K KaKOH-TMO00 KHOINKE BBIBOAUTCS MHTEPAKTUBHAS
«TI0/ICKa3Ka» Ha3HA4YeHUs 3TOi kHomku. Ha Tabiio B JIeBOi MONIOBHMHE BEPXHEH CTPOKM dKpaHa
BBIBOJUTCSl CUTHANW3alUsA O MPEBBINICHWM I1apaMETPOB IMOJIETA W CHWKCHUM HWIKE
MHUHHMMaJIbHOH 0€30MacHO BBICOTHI MOJIETA.

lNunomasHo-Haguz2aluuoHHoe cpedcmeo Onucanue 4
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2 HasHauyeHue NHC-A

ABTOHOMHOE THJIOTa)KHO-HABUTAIIHOHHOE CPEJICTBO MPEIHA3HAYCHO Ul 0f0ecneueHus
oe3onacnocmu nonemog. B ITHC-A peannzoBaH NMOJIHBIN LMKJI MOATOTOBKM M ITPOM3BOJCTBA
1oJieToB (puc.l), KOTOPBI BKITIOYALT:

- (hopMupoBaHue 6a3bl JaHHBIX a9POHABUTAIIMOHHON HH(pOpMaIuy,
- IUTAHUPOBAHKE MOJETHOTO 3a/1aHus,

- TpeHax (IpoLeaypHBII TpeHaXED),

- MOJNIET,

- pa3bop.

Llukn npousBoacTBa NONETOB

MAaHUPOBaHWE

Pucynox 1

lNunomasHo-Haguz2aluuoHHoe cpedcmeo Onucanue 5
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3 Pewaemble 3agauu

3.1 [Nodzomoeka K nonémy

®dopmupoBaHre OOPTOBOI 0a3bl TAHHBIX A3POHABUTAIIMOHHON WH(OpMAITUH.
[TocTpoenne 6e30mMacHON TPAEKTOPUU MapPIIPYTa.

dopMHpOBaHUE MapIIPyTa IO 3aIKCSAM paHee BBITIOJTHEHHOTO MOJETA.

BeimonHenue monéra 1o 3anporpaMMHMPOBAHHOMY  MapLIPyTy C  IIOMOIIBIO
NPOIIETyPHOTO TPEHAKEPA B PYYHOM U aBTOMATHYECKOM PEIKMMAX.

bl

3.2 [Nloném

1. BeimosiHeHHE B35I€Ta, TOJETA 0 MAPUIPYTY M MOCAAKU C UCIIOJIB30BaHUEM O00Opa3HOU
WHUKALIUH.

2. Beinaya uHdopManuu 0 TeMIe TalleHUs] CKOPOCTH U YMEHBIIEHUU BBICOTHI MOJNETA
MIPU BBIMIOJHEHUH 3aX0/1a HA MOCAJKY.

3. Omnpenenenve BpeMeHH TOJIETA, a3UMyTa M JAITBHOCTH 10 JIFOOOW TOYKH YKa3aHHOU
Ha KapTe.

4. Omnpenenenue BpeMeHHU noji€ra u panbHOocTH 10 [IIIM ¢ ykazanuem BpeMeHU HX

IpoJETa.

OOGecmneueHue BpeMeHHOTO Tpaduka moséra 1mo MapupyTy.

6. PydHas u aBTOMaTHuecKasi CMEHa WHIUKAIIMOHHBIX KaJIpOB MPHU BBINOJIHEHUH 3aX0/a
Ha MOCAKY.

7. llpenynpexaeHue 0 CTOJIKHOBEHUHU € 36MHOM MMOBEPXHOCTHIO UJIU C MPEMATCTBUEM.

8. ObecnieueHre COBMECTHOM pabOThI IBYX KOMITBIOTEPOB B CHHXPOHHOM PEXHUME U B
pexuMe npuéma-nepeadn.

. 3amuck TPaeKTOPUHU U IapaMeTpoB MoJiéTra ajs pa3dopa.

10. 3anucy B BB/l omepaTWBHBIX TOYEK MO MApHIPYTy, ONEPATUBHBIX CXEM 3axoja U

TPAEKTOPHUH OMEPATUBHOTO MapuIpyTa B pexxume «GoTom.

e

3.3 OnepamueHoe ynpassieHue 8 rosiéme

1. Cwmena B nosi€re BCEro MapupyTa Wik OTAEIbHBIX €r0 3JIEMEHTOB.
®opMupoOBaHUE TPAEKTOPUU ONIEPATUBHOIO MapIIpyTa mosiéra B pexume «GoToy.

3. BwiGop aspompomMa U cXeMbl 3axoJa Ha TOCAJIKy OCYILECTBISETCS U3
PaHXMPOBAHHOIO 10 JAIBHOCTHU CIIMCKA a3pPOJPOMOB.

4. IlocTpoeHWe TpaeKTOpHM IOJETa BXOJa MO KacaTeIbHOM K CXEME 3axojJa Ha
IIOCAJIKY.

5. H3MeHeHue BBICOTHI 3aIlJIJAHUPOBAHHOM TPACKTOPUM MOJETA MO MapHIpyTy Ha
3a/laHHYI0 BBICOTY (IIpY U3MEHEHUH 3IIEI0HA TI0JIETA).

6. 3axoj 1Mo omepaTUBHOM CXeMe Ha IIIOMAKY, TT0I00paHHYIO ¢ BO3IyXa.

7. H3MmeHeHue Kypca 3aX0/Ja Ha IOCAJKY.

3.4 Pa36bop nonéma

B npomecce monéra Bce HaBUTALMOHHBIE JaHHBIE, MOCTyHamomue ¢ OJoKa
HAaBUTAIIMOHHOM CHUCTEMBI, MOTYT OBITh coxpaHeHbl. [Iporpammuoe obecmneuenne I[THC-A
MO3BOJISIET BOCTIPOM3BOAUTE (hailiibl JAHHBIX C LENBIO aHAIN3a POBEIEHHOTO MOIETA.

lNunomasHo-Haguz2aluuoHHoe cpedcmeo Onucanue 6
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3.5 Ob6ecnevyeHue 6e3onacHocmu nosiémos

ITunoTakHO-HABUTAIIMOHHOE CpeacTBoO obecneuynBaeT 0€30MaCHOCTL MOJIETOB 3a CYET

peanu3anuy MOJHOrO IUK/IA NOArOTOBKH U IIPOU3BOACTBA MONETOB. O0ecneueHre 6e30MacHOCTH
1ojieTa Ha4MHAeTCsl C ATara 3a0J1aroBpeMEHHON MOATOTOBKU AKUIAXKa M PEeaTM3yercsl Ha Bcex
srarmax monera. B ITHC-A peanu3oBanbl cienyromue (QyHKIUH, ITO3BOJSIONINE TOBBICHTH
6€3011acHOCTb MOJIETOB:

1.

10.
1.

12.

@opmupoBanue B OOpTOBOW 0a3e MaHHBIX OE30MACHBIX TPACKTOpUN TMONETa B
COOTBETCTBUHU C YTBEP)KICHHBIMU MapLIpyTaMH M CXEMaMM 3aXOJ0B Ha a’dpoJIpoMax
(TutomaaKax).

BBox mapameTpoB M KOOpJAMHAT NPENSATCTBUH, OMACHBIX 30H C OTOOpaKEHUEM HX
TPEXMEPHOM U JIByMEPHOM BHJIE.

[TpoBenenune npeaBapUTEIbHOIO TPEHAXKA MPEACTOSALIETO T0JIETA C LIEIIBIO:
- TPOBEPKH C(POPMUPOBAHHON TPACKTOPHH IOJIETa HA HE CTOJKHOBEHHE C 3€MHOM
IIOBEPXHOCTBIO,
- TOYHOCTH TIPUBSI3KU DJIEKTPOHHBIX KapT U MU(POBBIX KapT peibeda MECTHOCTH.

CBoeBpeMeHHas BbIJjauya Ha Ta0l0 Mpeaynpexaaromeil HHGOpPMAIUU O BO3MOXHOCTH
NPEBBIIIEHUS] IKCIUTYaTAal[MOHHBIX OrPaHWYEHUH (CKOpOCTH, KpEHa, Meperpys3Ku),
OMacHO# BBICOTHI, moTepu cnyTHUKOB GPS, oTkaza mpuemnuka GPS u unepnmansHoro
OJI0KA.

Cucrema mpenynpexACHUs OHKUMaXka O CTOJIKHOBEHHM C 3E€MHOM IOBEPXHOCTHIO
(mpenATCTBUAMM), aHATOrH4YHas 3apyOexkHbiM cuctemam tuna CFIT u GPWS.

[ToctpoeHre NMHUKM MUHUMAIBHO O€30MacHOW BBICOTHI TMMoOJIeTa (Ma)KOPAHTHI),
MOBTOPSAIONICH penbed U NPUIOTHATON HAJI HHUM Ha BBICOTY, ONPEACIEHHYIO
PYKOBOISIIMMU JOKyMeHTamHu. Maxkopanta orobOpaxaercsa Brepenn BC mo kypey
MoJIETA HA MPOTHO3HOM JaJbHOCTH, BEJIMYMHA KOTOPOU 3aBUCUT OT ITyTEBOW CKOPOCTH.

Hannuue mudpoBoil kapThl penbeda MECTHOCTH ¢ TOYHOM MTPUBSI3KOM.

[Iporpamma TopmoskeHust BepTonéra npu 3axoze Ha BIII nimm miomanky, mogo0panHyro
C BO3IyXa.

VYydimeHHas HaBUTallHOHHO-IIPOCTPAHCTBEHHAs! OPUEHTUPOBKA.
CHmKeHne HaNpsHKEHHOCTH U yTOMIIIEMOCTH MWIOTUPOBAHUS B JJIMTENIBHBIX MOJIETaX.

TouyHOe NWIOTHPOBAHUE 110 3aJaHHBIM TPACKTOPHUSAM (BKJIIOYas CXEMbI 3axo/a Ha
HOCAJIKY) C BbIIEPKUBAHHEM TApaMETPOB MOJETA B AUPEKTOPHOM pEXKUME.

BrisiBnenne u uckiIO4YeHHE OMMOOK B TEXHHMKE MuioTHpoBanus JIA 3a cuér anamusa
MIPOBEIEHHBIX IOJETOB.

lNunomasHo-Haguz2aluuoHHoe cpedcmeo Onucanue 7
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4 Coctas [IHC-A
B cocras [THC-A BxomsT (puc. 2):

1.

2.

4.

5.

[IpueMHHK CITy THUKOBOI HaBUTAITMOHHOMN CHCTEMBI (MOJIETh MOKET OBIThH
BBIOpaHa 10 KEITAHHUIO 3aKa3unKa),

Bbriok manorabaputHoit HHTErpUpOoBaHHON HaBUTrannoHHOU cuctemsl (MUHC)
«KommaHag-2»;

biiok KOMMyTanMK CUTHAJIOB CO BCTPOEHHBIM aKKYMYJISTOPOM U BBIHOCHBIM
BBIKJTFOUATEIIEM.

OnuH nu 1Ba MOOMIIBHBIX KoMibioTepa CF-19 (J1eTynky wim JIeT4nKy
ITypMaHYy);

CucreMa BO3AYIIHBIX CUTHAIOB (OIILIKSA).

KommyTarop nonkimtouaercss K OOpTOBOMY MUTaHUIO U B CIydyae €ro OTCYTCTBHS
obecnieunBaet nutanue 0;10ka INS/GPS ot BcTpoeHHOT0 akKyMmysiaTopa.

C nenpro 00y4eHHs JIETHOTO cocTaBa Joruke padotel [IHC-A u 00pa3HON MHIUKAIUN B
coctaB ITHC-A BBenéH MKOHCTHK.

Coctas NHC

Bnok INS/GPS Mo6unbHbIN

«KomMmnaHag-2» KOMMbIOTEP
(Panasonic
CF-19)

KommyTartop co

MprvemHuk GPS BCTPOEHHbIM
(Garmin-35) AKKYMY SIS TOPOM
JIKOMCTUK

MNaHenb KpenneHus
MHC

Pucynoxk 2

lNunomasHo-Haguz2aluuoHHoe cpedcmeo Onucanue 8
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®

KommyTatop

-=p» RS232 » =12..27B

== Rs422 G—» =27 B(60opT)
= = > Cetb 100 M6UT/C

G-+ ¥ =12 B 3apsg akkymynatopa

. MMHC KomnaHag-2

. MnaHweTHbIN komnbtoTep CF-19

. Npvemunk CHC

. KommyTaTtop ¢ pe3epBHbIM UCTOYHUKOM MUTaHWA
. MarHuTHbIA 30HA (ONumMs)

. CBC (onuwus)

. Belkntouatene-mHaukaTop

. AByxKaHanbHoOe pe3epBMpoBaHue (onuwms)

O~ WM =

Pucynoxk 3. [lpuanunuansHas cxeMa KOMMYTalluu

lNunomaskHo-Hasuz2ayUoHHOe cpedcmeo OnucaHne
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5 TexHUYecKne xapakTepuUCTUKMU

*
Texanueckue xapakrepuctuku [THC-A npencraBnenst B Tabmure 1.

Tabauya 1.

TouHnocTHbIe M TexHnyeckue xapakrepuctunkn MAHC «KomnaHag-2»

TaHrax, KpeH:

OrpanndeHHast 0,5..0,7°
MaHEBPEHHOCTh
Bricokas 2.3°
MaHEBPEHHOCTh
Kypc 0,7.2°
Ckopoctb 0,2 m/c
Koopannatsl 15m
Bricora 6M
Paboune nuama3oHbl:
YrnoBasi CKOpOCTh +150°/c
JluneiHoe ycKopeHue +10g
Tanrax +90°
Kpen +90°
Kypc 0..360°

TexHn4yeckue xapakrepucTuxku P

Intel Core Duo 1,2 I'T1x

HDD 80 Gb

RAM 1,5 Gb

RS 232

SApxoctb 3kpana SOONIT

*

WnTepodeiic RS232
CkopocTh 0OHOBIIEHUS 50I'g

Bpewms rotoBHOCTH 30¢
JlnanaszoH pabounx -40..+70°C
TEMIIepaTyp

Ynap 20g
HanpspkeHne nuTanust 8-30 B
[Totpebnsemas MomHocTh | <1,5 BT
Pa3mepsl 125x80x57 mm
Bec <0,7 xr

anasonic CF-19 (MIL-STD-810F)

Moraocts 60 BT

Pabouast remneparypa 0..+60° C

Temmneparypa xpanenus -40..+60° C

Bec 2 kr

- B TCXHUYCCKUEC XapaKTCPUCTHUKHU 060py,HOBaHI/I$I MOryT OBITH BHECEHEI U3MEHEHMS. Y TOUHSIHATE I/IH(bOpMaIII/IIO y

IIPOU3BOAUTEIIA.

lNunomaixHo-Haguz2ayUuoHHoe cpedcmeo

Onucanue
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6 Pexumbl paboTbl U MHAUKALUOHHBbIE Kaapbl

ITHC-A mno3BoisieT peaan3oBaTh MOJHBIN IIUKJ MOATOTOBKA U MPOU3BOACTBA MOJETOB,
BKITIIOUasi MIPOLEAYPHBIA TpeHAXK U aHau3 nojiéra. [IporpaMMHoe o0ecrieueHrne COCTOUT U3 ABYX
ocHoBHbIX TTporpamm: [THC-A u BB/I.

B nporpamme BB/1 (6opToBast 6a3a TaHHBIX) OCYIIECTBIISCTCS MIIAHUPOBAHUE MapIIPyTa.
B mapumipyT BXOasT:

- a3pOJIPOMBI,

- KapThl,

- penbed,

- IOTIOJIHUTEIIbHBIE KapPTHI,

- OMepaTHUBHAS CXeMa 3aX0/a Ha TOCaJKY,

- IPETISITCTBUS,

- (paiis co CIUCKOM HaBUTALMOHHBIX TOYEK,
- criucok TTITM.

MapuipyT MokeT ObITh C(HOPMUPOBAH KaK M3 FOTOBBIX AJIIEMEHTOB, XpaHSIIIUXCS B Oa3e
JTaHHBIX, TAK U U3 HOBBIX, KOTOPBIE CO3at0TCs B mporpamme BB/,

B nporpamme IIHC-A BbIMONHAIOTCS NOJET, TPEHaX, BOCIPOM3BEICHHUE 3alucei
MIOJIETHBIX JIaHHBIX.

Ecnu cymectByeT BO3MOKHOCTh YCTaHOBKHM Ha OopTy nByX komiuiekToB [THC-A (mis
N€TYMKAa U s IITypMaHa), o0a KOMIUIEKTa MOTYT OBbITh OOBEIWHEHBI B CETh W pPaboOTaTh
coBmecTHO. CoBMecTHast paboTa JABYX MOOWIBHBIX KOMIIBIOTEPOB TMpEeAHa3HaueHa s
MOBBIIICHHS YP(EKTUBHOCTH PAOOTHI dKUMaxa B mosere. [Ipy 3ToM peasin30BaHbl 2 BapHaHTa
COBMECTHOM pabOThI:

— CUHXpOHHBIH — CMEHAa WHAMKAIIMOHHBIX KaJIpOB MPOUCXOAUT Ha 000mX
KOMIIBIOTEpPaX CHHXPOHHO (HampuMmep, IWITypMaH YIPaBISIET KOMIIBIOTEPOM
MUJI0TA)

— Pexum npuéma-nepenaun. Ilepenada u npuém uHbOpMauM (MHIAKAITAOHHOTO
Kajapa) ¢ OJHOTO KOMIIBIOTEpa Ha JPYrod IOCIIE HaXaTWsl KHONKH TIepenayu
(mpuéma).
B TIHC-A peanu3oBaHbl IBE cucmembl U3MepPeHUsL:
° «CH» - MexayHapoAHasl cUCTeMa M3MEpEeHHid, B KOTOPOM BBICOTA, CKOPOCTh H
aTMoc(epHOe TaBICHHUE BEIBOIATCS, COOTBETCTBEHHO B METPAX, KM/ U MM PT.CT.

o «AC» aMepHKaHCKas CHCTEMa H3MEpPEHUH, B KOTOpPOM BBICOTA, CKOpPOCTb H
aTMoc(epHOE JTaBIICHUE BBIBOJSTCS, COOTBETCTBEHHO (hyTax, MUJISX/9ac U MIJITHOApax.

B 3aBrCcHMOCTH OT TEKYLIETO PEKUMA ITOJIETA IPELyCMOTPEHA NHAUKALUS PA3IMYHbBIX
TUTIOB TTyTeBOTO yria (Tabmuma 2).

lNunomasHo-Haguz2aluuoHHoe cpedcmeo Onuncanue 11
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Tabauya 2.

3UITY - YToJ1 MeXIy CEBEpPHBIM HaIlPaBICHUEM UCTUHHOTO MEpUAUAHA,
npoxozsuiero yepes JIA u HanpasieHnem Ha akTuBHbIN [1TTM.

HIry - YToi1 MeXIy CEBEpHBIM HaIIPaBICHUEM UCTUHHOTO MEpUAUAHA,
npoxosuiero yepes3 JIA u BeKTopoMm MmyTeBoil CKOpocTH. (3HaUEHHUS
uHanIupytotcs B okae UITY).

K — Wctunabli Kypc (MHAUIMPYETCS B PEKUME BUCEHUS).

3MITY - MaruuTHsli myTeBoit yroiu. (UnauuupyeTcs nmpyu HakaTHH KHOTIKU
«HUcT. kype»/ « Marn.kype»).

MK - MarHuTHbIH Kypc (MEeXAy CeBEpHBIM HAIlPaBICHHEM MarHUTHOTO
MepuauaHa u npojoibHoi ockio BC).

6.1 MHOuKayuoHHbIe Kadpbl

Muamukamusa
HAaBUTALMOHHBIX WHIUKALMOHHBIX KaJpax:

MoNETHOW ~ WHQOPMAIMK  OCYIICCTBISETCS  HA  MHJIOTAXKHBIX

3D (nunoTakHbIN KaJIp)
LI (mudpo-mKanbHas WHITKAIUS)
2D (HaBUTAIIMOHHBIN KaJIp)

Kapra,

a TaKke Ha KOMOMHMPOBAHHBIX KaJpax:

3D+2D
3D-I{IIN

HIIN+Kapra

3D+Kapra

Ha xagpax 3D, 2D u KOMOMHHUPOBAHHBIX KaJpax MOXET OBITh OTOOpakeHa IudpoBas
KapTa peiabeda MECTHOCTH B TPEXMEPHOM U ABYMEPHOM BHJIE COOTBETCTBEHHO.

lNunomasHo-Haguz2aluuoHHoe cpedcmeo Onucanue
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6.1.1 Kagp 3D
| Omn BLICOT KPEH NEPET Viawu GPS d 32.1
[l e s CMHXH MPA | [IPM TinMt non CekyHa. Moc B3Mmn
v ups, BMNY 314 [00:00:00|[ 12:58:33 """
181 = Mny 126 | 585

T 12:58
NBY +0.027 | AT 00:00

Hsap |Mecto MOC | 3AN

Pucynok 4. TpéxmepHbIii HHAMKAIIMOHHBIH KaAp

Tpéxmepnbiii (3D) MHIMKALMOHHBIA KaJp SIBISIETCS OCHOBHBIM HIJIOTaKHBIM KaJpOM.
[TunoTaxkHO-HaBUranoHHasi UH(GOpMAIMs B 3TOM Kajape oToOpa)xkaeTcs B BHUJAE I'papUuecKux
00pa30B MOJIETa, XOPOIIO U3BECTHBIX U MOHIATHBIX JIETHOMY cocTaBy. Hampumep: cuinyst JIA B
BUJE TPEYTrOJbHHMKA, BEKTOP PE3yJIbTHPYIOIIEH CHJIbI, UCKPHUBIIIOIIEH TPACKTOPHUIO IOJIETA,
penbed MoACTUIIAIONICH TTOBEPXHOCTH, JIMHHSI OTTACHON BBICOTHI (Ma)KOpaHTa), MCEBA000BEMHOE
n300pakeHre 3aJaHHOM TPACKTOPHM TOJeTa C KPECTOM, OTMEYAlOIIMM 3allylaHUPOBAHHOE
HaIpaBJieHUE MoJjieTa B npocTpaHcTBe. KpecT mepemeriaercss mo TPaeKTOPUM Ha PACCTOSHUU
nporHo3Hoit nansHocT oT BC. B 00pa3HOll MHAMKAIMK NPUMEHSIOTCS MOJIBUXKHbIE JTUHEHHBIE
IIKaJIbl CKOPOCTH U BBICOTHI, IPU 3TOM CKOPOCTh M3MEHEHHUS COOTBETCTBYIOIIMX MapaMeTpOB
(yckopeHHe B KaHalax CKOPOCTH U BBICOTHI) MOKA3bIBAETCS IPOTHO3HBIMU BEKTOPAMHM KEJITOrO
L[BETA C KOJIbLIAMHU.

[Ipy Hanuuum B palioHe TOJIETAa MPEMSATCTBUN, BHECEHHBIX B OOPTOBYIO 0a3y NaHHBIX,
oHH OyayT oTobpaxarbes B kaape 3D B Buae TPEXMEPHBIX 0OBEKTOB C «KOJIMAKOMY 0e30macHOu
30HBI IPOJIETA (MPU HEOOXOAMMOCTH €T0 MOKHO CKPBITh), CM. PHC.5.

lunomaxHo-HasuzauuoHHoe cpedcmeo OnucaHune 13
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| Sri| BLICOT KPEH \MEPET Va4 SPS  Tnon|00:00:00 CekyH. Tknm 00:00:00 3M 166
V np, 133 Mollis_dem H uer,

KM/4 M
120 @ 254

200

T 13:52
W120 NBY +0.001 | AT 00:00 KA Hpen

3D nn MpeLl A3P| 3AX ‘Hsau‘l\lecrnl noc| 3AN ‘ +M ‘ -M Go To Peum

PucyHnok 5

6.1.2 Kap,p 2D

8PS Cytixe P | MPM [Tant non Cexyna. Moc B3mn| 15
1 00:00:00 || 05:20:38 utc

MporHosHas TpaeKkTopus passopoTa

MuH1ManbHbBIN paguyc passBopoTta

THP T 00:00 |
NBY -0.007 | AT 00:00

2D N |MPLU| ASP | 3AX |Hsap noc | 3an | +M | -M |Go To|Pas6op

Mecto

Pucynok 6

B xampe 2D (mwioTaxHBIM Kaap, BUI B IUTAHE) OTOOpakaeTcs HaBUTAIMOHHAS
nH(popMalysa B BUAE CIeAyOMuX rpadguueckux oOpa3oB: cmiiydT BC, mporHosHasi TpackTopus
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pasBopota BC B ropu3oHTe, MUHUMAJIBHBIA PaJNyC Pa3BOPOTa, 3aJlaHHAs TPACKTOPHS TOJIETa C
[1ITM, 3anpeTHbIe 006JIACTH MOJI€Ta, OMUHOYHBIEC U TPYNIOBLIC MPEMSTCTBUS.

6.1.3 Undpo-wkanbHaa nHamkaumua

Kanp mmdpo-mxansuoit mapukammu (LLLIW) umutupyer npubopnyto mocky BC co
CIeIyIOIMMHU TpuOOpaMu: aBHArOpPU3OHT C JAUPEKTOPHBIMHM IUTAHKAMU U yKa3aTelleM
CKOJIB)KEHUSI, yKa3aTelb CKOPOCTH C IIBETOKOJUPOBAHWEM MHHHUMAJIbHOW, MAaKCUMAIIbHOU U
3aJIaHHOW CKOPOCTH TIOJIETa, BAPUOMETP, HaBUTAIIMOHHO-TUTAHOBBIN TTPUOOpP, OapoOMeTpUIeCKU
BBICOTOMEP M BBICOTOMEP MAJIBIX BBICOT C [[BETOKOJUPOBAHHEM MUHUMAIIBHON BBICOTHI MOJIETA.
Bce npubopsl kKpoMe aBHAaropu3oHTa CHAO0XKEHBI CUETYMKAMH OTOOpakaeMbIX BeIW4YWH. B
ABUArOpPU30HTE UMEETCS BO3MOXHOCTh ONTUMAILHOW HACTPOUKH MACIITA00B IIKAbI TAHTAXa, a
TaKk)Ke IOCTUPOBOYHBIX 3HAUEHUU KpeHa, TaHraxa M ykazaTens ckoibxkeHus. [Ipu HacTpoiike
IOCTUPOBOYHBIX 3HAUCHUN BEIMYMHA U3MEHSEMBIX MapaMeTPOB 0TOOpakaeTcs B BEPXHEH 4acTu
HIKaJIbl aBUarOpU30HTA.

Otkn. BbICO h I
i~ . 50w YkazaTenb neperpysku HXP

n
M=0.9 dGa=-8.0

dTT=6.2

Pl ABHArcpM3oHT ’tnmlg:g::g NMoc| Bapuometp

KcTHpoeka no
= KcTupoeka no yrmy KpeHa
yrny TaHrawa D
WameHeHne MacwTata
WKAnNe! TaHraxa

BricoTomap
ManuIx BLICOT

— OWW [T | MPLL it Bc‘ro’ nocH BaponsTpuecih j'rollpemuni
naanoes npubop BbICOTOMEP

Pucynok 7. Kaap undpo-mkanbHoil HHIMKALUA

6.1.4 KapTta

Ha UK «Kapta» oTtoOpakaercst pacTpoBas kapTa (KOCMUYECKHA CHUMOK) BBIOPAHHOTO
MmaciuTaba, UCIosib3yeMasi JIETYMKOM Ui HAaBUTALIMOHHOM OPHEHTHUPOBKM HAa MECTHOCTU WIIH
MPOBEJCHUS KOPPEKIMH IO BBHIOpAaHHOMY BHU3yalbHOMY OpueHTHpY. B kauecTBe Hamboiee
paIMOHANBHBIX KapT JJIsl UCIIOJIb30BAHUS HA BEPTOJIETE MPUHSTHI KapThl MaciTaboB M:2,5 kM u
M: 10 kM. B kadecTBe MOIMOJHHUTEIBHBIX KapT MOTYT OBITh HCIOJIB30BAHBI KOCMHUYECKHE
cauMkH. [Iporpamma mo3Bosisier paboTaTh € JIOOBIM PAacTPOBBIM H300paKEHHEM KapThl
(HampuMep, OTCKAaHWPOBAHHBIM) IIOCJIE €ro TMPHUBS3KH K reorpad@uueckuM KOOpIUHATAM.
[IpuBsizka TPOU3BOIUTCS B CIYXKEOHOW INporpamme, BXOIAIIEH B KOMIUIEKT HPOTPaMMHOTO
obecnieuenus [THC-A.

B ITHC-A ocymiecTBisieTcsi aBTOMaTHUECKAsl «IIOJIKAYKa» JMCTOB 3JIEKTPOHHBIX KapT U
idpoBoro penbeda MECTHOCTH.

lMunomaxHo-Hagu2ayluoHHoe cpedcmeao OnucaHne 15
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Tknm 00:00:00 3MM 18.5

sao'[ 5 [T1354] ¢
. ; j&wzzulnsvmuusmmm] vaer [ | Hpe 3 g i ] :
Kapra _n.n (MPLI| AP | 3AX |Haan Mecto noc | 3an | +M | -M Kapra | MN MPLI| ASP | 3AX Hsam Mecro MOC | 3AN | +M

-M | Go To PexumM

Pucynok 8. Unauxanmonnslii kaap «Kaprta» ¢ pasju4YHbIMH THIIAMM KapT.

6.1.5 KomOGuHMpoBaHHbIe Kaapbl

KomOunupoBanHble  Kaapbl MpeAHA3HA4YEeHbl JUIsl  PacIIMpPEHHs]  BO3MOXHOCTEH
BU3yaJIM3allMM MUJIOTAKHO-HABUTAIIMOHHON HH(OpMauy M TOBBILEHUS HWH(GOPMATUBHOCTU
OCHOBHBIX  WHJUKAallMOHHBIX  KaJpoB. B  mporpamMMe  peajn30BaHbl  CIEQYIOIINE
KoMOuHUpoBaHHble KaJapbl: 3D+2D, 3D+Kapra, 3D+, [[IIN+Kapra. KomOuHMpOBaHHBIH
kanp 3D+ mo3BosieT yCTAaHOBUTH B3aUMOCBSI3b OOBIYHON MHIUKAIIMH ¢ 00pa3HOM.

| TAWS  ALT e mvm GRS SYNCHJ TR | ROV “"‘I"!Tﬂv' Sec. d P DFT| 00 TAWS | ALT ROLL gload Vkmh P8 cyncil TR | RCV (Twpt TAy| Sec. [Lnd P DFT |10
| b 00:00: 0] 00:00:00

o o el )

i W 220 | XTK +0.008 ]ATmoo| e
I

3D42D | SET |Rout| RWY APP Hset SPOT I..ND|
3D+2D (penbed) 3D+Kapra (aerial image)
[Taws R oL iesa Vi P8 sypci| TR | ROV [Twpt Thy| Sec. |Lnap{DFT[sts |TAWS| ALT T ROLL gioad vhm 8PS cyiyci TR | Rev (Twpt Ty Sec. |Lnd P DFT|o0
v aps, SMTH359) Frover, + + | A 00:00:00 | [ 00:00:00 %
1085 " Gridie1s, 7 /}_
- /"‘_" l.\l?"){.--‘}\/’_
2 ot 7 Y-
i e %
DN )\/ "
___,/ \
| WP th
— c.:}, oL \
e | - Ny
. “‘\
% s N T
- I P ]
N (-
)
{ }
S &lT5
: w137| XTK -1.120 ]:\Touuo[ Hst _ e [Seis g A1
3D+NGI| SET |Rout RWY| APP | Hset |SPOT LND | REC| + | - |GoTo|MODE| NGI+MAR SET Rout RWY APP Hset SPOT LND REC + - GoTo MODE|

3D+LLN LW+KapTta

Pucynok 9. KoMOuHNpOBaHHbIE HHIMKALMOHHBIC KAAPhI
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7 TexHM4YecKune ycrioBus Ha yCTaHOBKY

13 ampens 2006 roma 3amectutesb pykoBoauTens YmnpasieHus Hanzopa 3a
[Honnepxxanuem JIétHoit ['ogHoctn I'paknanckux Bosgymnsix Cynos (YH IUIIT I'BC P®)
CBOEH TOAMHUCHIO yTBepaua TexHuueckwe YCIOBHA Ha pa3MenieHne ManorabaputHon
Wurerpuposannoit Hasurannonnoit Cucrembl (MUHC) Ha BepTonérax tuna Mu-8. JlokymeHT
npomén corinacoBanne B 'ocHUU I'paxnanckoir ABuanmu, 'ocHUN AuanaBuranmu, OAO
«MB3 um. ML.JI. Musi».
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Pucynox 10
CornacHo yTBepKIEHHBIM TeXHUYECKUM Y CIIOBHSIM:

— MMUMHC «KomnaHaB-2» BeI1aéT HaBUTaIMOHHYIO HH(POPMAITHIO TayKe TIPH
nponafanuy gaHHbIX GPS Ha kopoTkuii (2-4 MMH) IEpUOJ BpEMEHU

— MHurerpamus B cucreme «KommnaHag-2» nHepIHAIBHBIX U CITyTHUKOBBIX JaHHBIX
obecnieunBaeT Oosee TouHoe (1o cpaBHeHUIo ¢ GPS) onpenenenne mapamerpon
JBUKECHHSI, 0OCOOCHHO MPH IBMKEHUH ¢ MaJIOW CKOPOCTBIO, IIPU ITOM 4acTOTa
BBIJIa4YM HAaBUTAIIMOHHOW nH(MOopMaruu noseimaercs 10 S0 I'u. 3ana3zapiBanue
CHYTHI/IKOBBIX JAHHBIX KOMHCHCI/IpyeTCSI JAaHHBIMU I/IHepL[I/IaHLHBIX JATYUKOB

— Cucrema MoxeT ObITh pa3MelieHa B kaOune Bepronéra Mu8 (Mul7) takum
00pa3zoM, 4ToObI 00ECIIEYUTh YI00CTBO pabOTHI HKHUITAKY.

— OGopynosanue [THC-A He BiusieT cTangapTHOE O60pTOBOE 000PYAOBAaHHUE U HE
u3MeHsaeT mereoMuHumym BC

— ¥YcranoBka [THC-A He TpeOyeT BHECCHHS U3MEHEHHS B MHCTPYKITUH TI0
BBITIOJTHEHHIO MOJIETOB WIIH B MIPaBUJIA MIPOBEICHUSI TEXHUYECKOTO OCMOTpa U
obcmyxuBanus BC

— B cayuae nemratHolt curyanuu [THC-A He MeHsieT cTaHAapTHYIO
MOCIIEA0BATEIBHOCTh ACUCTBUN HKUIIAXKA B HEIITATHON CUTYyalluu
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