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AKTyaJbHOCTb. Teppurtopuanbubie reorpauyecKue O0COOCHHOCTH
Poccuiickoii ®enepaium, TPYyJHONOCTYIIHOCTh HACEIEHHBIX ITYHKTOB, OTCYTCTBHE
€IMHOr0 KOMMYHHUKATHBHOIO IIPOCTPAHCTBA OOIIECTBA M HEPABHOMEPHOCTD
SKOHOMHUYECKOTO Ppa3BHTHS PETHOHOB (OPMHUPYIOT MOTPeGHOCTh HACEIEHUS B
TIOBBIIIEHHH YPOBHS COLMAIbHOW MOOWIBHOCTH M Ppa3BUTUS aBUALMOHHOTO
COOOIIEHHUSs] PETHOHATTBHBIX K MECTHBIX BO3{YLIHbIX JIMHHUM, OCYLIECTBIEHHE KOTOPBIX
JOJDKHO COOTBETCTBOBaTh TPeOOBaHMAM OE30MAaCHOCTH IIOJETOB IPa)KJAHCKHUX
BO3IYIUHBIX CynoB. Bo3spocmas skcrutyatanus HeOOJBLIMX a’3pOAPOMOB, BbI3BaHA
B3PBIBHBIM POCTOM BHYTDEHHUX aBHAllepeBO30K W HapallMBaHHEM HOBBIX
MEXPErMOHAIBHBIX MapIIPYTOB, B TOM YKCJI€ MECTHBIX BO3AYILIHBIX JTMHHMA, KOTOPIE
OCHALICHBl ~MOPAJIBHO  YCTAapeBUIUM  PAJUOTEXHUYECKHMM O0OpYyIOBaHMEM, a
HEKOTOPBIE M BOBCE BBIHYX/CHBI OCYINECTBIISATh MOJIETH MO MPaBUJIaM BU3YalbHBIX
TIOJIETOB, UMEsl JIUIIb YBEAOMHUTENIBHBIH NOPSIOK 00CITYyKABAHUS.

O6bexT HccnenoBaHus — pagrHoTeXHUYeCKoe obecrieuenue noneros BC MBJI
B PO, a uMeHHO, B ApXaHTelIbCKOi 001aCTH.

IIpeamer ucciie0BaHMs — aBHAIIMOHHAS DJIEKTPOCBS3b, Kak cpeactBo PTOIT
BC MBJL

Iear pabGorbl — mnoBbImIeHHe Oe3omacHoctd mnojeroB BC MBIJI 3a cuer
NPENOTBPAICHUs]  aBUALIMOHHBIX  IIPOMCHIECTBHUHM, IOCPEICTBOM  pa3paboTKu
npakTudeckux npennoxenuit mo PTOIL, nocpencTBom BHeApeHHs CUCTEMBI CBS3U HA
0a3e aHTEHH 3€HUTHOI'O U3IIy4YeHHs [eKaMETPOBOrO AUana3oHa BoyH Ha MBJI B PO.

ITocTaBneHHas LieJIb JOCTUTAETCS PEIICHHEM CIIEAYIOLIMX OCHOBHBIX 3a/1au:

1. AHanu3 NeACTBYIOMX HOPMATHUBHBIX IIPABOBBIX OCHOB B YIIPaBICHHH
BO3NYLIHBIM JBIJKCHHEM W PpaJUOTEXHUYECKOM OOECHEeUYeHUH [OJIETOB IIpH
OCYIIECTBIIEHUH KoMMepUueckux nosetoB BC na MBJI.

2. CucTeMHBIH aHaNM3 NPUYMH, NPHBEIIIMX K aBapusiM H KaTactpodam
BO3AYLIHBIX Cy/0B MECTHBIX BO3JYIIHBIX JIMHHUH, IPOU3OIIEIINX HA TEPPUTOPHH PD.

3. AHanu3 cocTaBa HA3eMHOTO, a TakKe GOPTOBOTO pPaJHO3IEKTPOHHOTO
000pyI0BaHKs SKCIUIYyaTHPYeMbIX BO3AYIIHEIX CYZOB M HMX COBMECTHMOCTb C

AHTCHHAMH 3€HUTHOTI'0 U3JIyYECHHS.




4. PacueT nMHuM CBSI3U M BBIOOP paboYMX 4ACTOT A/ KOHKPETHOTO PETHOHA B
KOTOPBIX OCYIIECTBIAIOTCS PEryJIsipHble KOMMepYeCKHe 1osetsl Ha MBJIL.

5. Pacyer uacTOThl OIIMOOYHBIX OWTOB M MHTEHCHBHOCTH IOSBIICHUS
OIIMOOYHBIX OUTOB MpH Nepeaade JaHHbIX.

6. PaspaboTka NpuKiIaJHOro MeTOZa, MO3BOJIAIOIIEr0 HUBEIUPOBATh TIIABHBIH
HE0CTaTOK J€KaMEeTPOBLIX BOJIH — BBICOKOE TPeOOBaHHE CTAOMIM3AIIMH YACTOTHI.

Mertoabl ucenenosanns. [loctaBieHHbIe 33124 PEIIAIOTCS C HCIIOIb30BAHHEM
METO/0B ~ MaTeMAaTHYeCKOM  CTaTHCTHKH, OOIeHl TeopuM CBsi3M, TEOpUH
pacnpoCTpaHeHUsT PaJMOBOJIH, BBIYUCIHMTENIBHOH MAaTEMaTUKH, MAaTeMaTHYeCKOIro
MOJIEJIMPOBAHUS U IIPOrPaMMHPOBAHHSI.

Hay4ynasi HOBH3Ha paGoThI COCTOMT B TOM, 4TO:

- HOBM3HA pabOThI MPOAMKTOBAHA OTCYTCTBHEM €IMHBIX TpeboBanuii k PTOIT
BC MBJI;

- BIIEpBbIC MPOBEAECH pacyeT JMHHM CBS3M M BHIOOp paboumx YacToT IS
KOHKPETHOTO pPETrHOHa B KOTOPBIX OCYLIECTBISIOTCS PETyJSPHbIE KOMMEpYECKHEe
noJsietel Ha MBJI;

- IPOBEJICH pacyeT YacTOThl OMIMOOYHBIX OMTOB ¥ MHTEHCHUBHOCTH TOSBIICHHS
OIIMOOYHBIX OUTOB MPH MEpeaye JaHHBIX;

- pa3paboTaH NPHKIAIHOH METOJ, MO3BOJIAIOLIMA HHBEIMPOBATH TIJIABHbIN
HEJ0CTAaTOK JI€KaMETPOBLIX BOJIH — BBICOKOE TpeOOBaHKE CTAOMIM3AI[MU YaCTOTHI.

IIpakTuyeckas nennocrs HKP cocrour B cnenyromem:

1. PaboTbl 3aKirO¥aeTCs B TOM, 4YTO IOYTH HA BCEX OKCILTyaTHPYEMBIX
BO3YIIHBIX Cy[daX YCTaHOBJIEHBI DPAAMOCTAHIIMK JA€KaMETPOBOIO [HANa30Ha, C
MIOMOIIBIO KOTOPBIX MOXHO o00ecleyuTh OecrepeGoiHYI0 pedeByI0 CBS3b C
AMCTIETYEPOM MECTHOI'O JUCIIETYEPCKOro IMyHKTa Ha MPOTSHKEHWM BCEro IoJieTa o
MapumpyTy BO3AYIIHOIO CyqHa Ha MECTHbIX BO3IYIIHBIX JIMHHUSX. JlaHHOE
PaluOTEXHUYECKOE CPENICTBO MIO3BOJIUT U30€XKaTh YAOPOKAHUS CTOUMOCTH U 6€3 TOro
YOBITOYHBIX PETHOHATIBHBIX aBHATIEPEBO3OK, H SIBIAETCS ANBTEPHATHBOI CITy THUKOBOI
PaZliOHaBUTallHOHHOH CHCTEME TaM, I/I€ OTCYTCTBYET PaJHOIOKAIMOHHBIH KOHTPOII.

Taxum 06pasom, pemmaercs 3anaya obecrnedeHns pedeBoii CBsI3H JOUCTeTYep — MUJIOT —




AUCHETYEP U NEpead AaHHBIX 0 MecTonooxeHnd BC no nuHuM nepenaun naHHbIX
3eMJIsl — OOPT — 3eMIIA.

2. Pa3paboTanHbIi KON MporpaMMbl Ha s3bIKe MPOrpaMMHpoBaHHs Python
ABJIACTCA YHUBCPCAIBHBIM M COBMECTUM C JICHCTBYIOLIMMH OIEpPALMOHHBIMU
cucremamu KCA YB/I.

Ha 3ammTy BBIHOCSTCH TEOPETHYECKOE U DKCIIEPUMEHTAIbHOE 00OCHOBAHME
Leecoo0pasHOCTH M BO3MOXHOCTH — NPUMEHEHHs  IIPHKJIAJHOTO  METOoMa
OCYIIECTBJICHUS PEUEBOM CBS3M «OOPT — 3eMIIs», «3eMIIs - OOPT» C UCIIOIb30BAHHEM
A3HM IKMB nipu nonerax BC MBJL

Pesynbratel HKP ucnonb3oBanst B HHAP: MI'TY T'A Ne 07-20 «Ananus
TEKYIIETO COCTOSHHS ¥ MpPOOJEM pa3BUTHS MECTHBIX BO3AYLIHBIX JIHHUH B
Poccuiickoit @eneparumn».

OcHouble monoxennss HKP noxnageiBanucs u  obeyxnmamics Ha: 1X
MexnyHaponHol Hay4HO-TIPaKTHYECKOH KOH(MEPEHIMU «AKTyalbHbIE pooJieMbl |
NIEPCIIEKTUBBI PA3BUTHS MpaXXJaHCKOM aBuanmm» (T. Upkytck, 2020 r.); BHTK «XVII
Hay4usie urenus no asuamum» (r. Mocksa, 2020 r.); MexayHaponHas HaydHas
xoH(pepenimss «(INTERNATIONAL TRANSPORT SCIENTIFIC INNOVATION
(ITSI-2021)» (r. Mocksa, 2021 r.); XII MexayHaponHas HayuHas KOH(epEHLIHS
"TITDS-XII-2021 (r. UpkyTck, 2021 1.).

ITo matepuanam HKP omy6miukoBano 7 pa6or.

PaboTa COCTOMT U3 BBe/IeHHs, TPEX IJIaB, 3aK/IFOYEHHUS U ABYX MIPHIIOXKESHHMIA.

B nepBoii rinaBe npoBeleH aHATH3 TeKymero cocrosuuss MBJI B P® u nana
XapaKTEepUCTHKA pa3pabOTaHHOCTH IPOOIIEMEI.

CdopmupoBaBLIIKECS TEHIEHIMH HACTOAILEr0 BPEMEHHU 3a/al0T HOBbIN PUTM H
BEKTOp Ppa3BHTHs KpyNHeilied crpansl EBpoasuarckoro perwona. IIpoumcxomuT
IepEOPUEHTHPOBAHHE 3KOHOMHUKM Ha BHYTPEHHHH pBIHOK, I1€PECMaTPHBAIOTCS
CYIIECTBYIOLIME M Da3pabaThIBAlOTCS HOBBIE JIOTMCTHYECKHE METMOYKH IOCTABOK
CBIPbsi U NIPOAYKLMK BCEX OTpACieil MPOMBIILIEHHOCTH, CTPEMUTEILHO Pa3BHBAETCS

BHYTPeHHUN TypusM. llepedncieHHble (aKTOpbl KadeCTBEHHO CKa3bIBAIOTCS Ha




Pa3sBUTHH DPErHOHAJIbHOW MapIIPYTHOM CeTH BO3MYIUHBIX MEPEBO30K M PpOCTe
BHYTPEHHETO NacCaXUPOIIOTOKA.

Poccuiickass @enepauuss — rocylapcTBO, PAacIOJOXEHHOE HAa TEPPUTOPHH
Bocrounoii Esponel u CeBepHoii A3uy, 3aHUMarOLIas IEPBOE MECTO IO IUIOMIAAHN B
mupe — 17233,9 Teics4 KBajgpaTHBIX KuiomerpoB. Hacenenume nHa 04.10.2022
cocraBisieT 154,336 muionos yenoBek. CocTout u3 89 cyOobekToB: 24 pecry6nuky,
9 kpaeB, 48 obnacrei, 3 ropona denepanbHOro 3HaueHus, | aBTOHOMHas 0671acTh 1 4
aBTOHOMHBIX OKpyra. Bcs TeppuTopus rocymapctsa pasneieHa Ha BOCEMb
(benepanbHBIX OKPYTOB.

P® rpaHuyuT ¢ MIECTHAAUATBIO IOCYIapCcTBaMM, YOa4yHOE reorpaduyeckoe
TIOJIOKCHUE Ha MOJUTHYECKOW KapTe MHpa, IMO3BOJISET el CTaTh IPeeMHHUIEH
«BenrKoro menkoBoro myTH». PaccTosiHHe MeXIy ceBepHOM M I0XKHOM, a TaKKe,
3alajHoil ¥ BOCTOYHOM OKpaMHaMH CTpaHbl cocTaBiserT mopsaka 4000 u 10000
KHJIOMETPOB, COOTBETCTBEHHO.

Tabmuua 1 - TpancnopTHast cucrema Poccuiickoii ®enepanuu

KonnuecTBo nmepeBe3eHHBIX [IporsbkeHHOCTD MyTeH

Bupl TpaHcnopTa | Ipy3oB (MJIH. TOHH)  |maccaXupoB (MJIH. YeJl.) (TBIC. KM)

2018 | 2019 | 2020 | 2018 | 2019 | 2020 | 2018 | 2019 | 2020

XKenesnomopoxnsiid | 1411 | 1309 | 1245 | 1180 | 1201 | 878 87 87 87
ABTromMoOMIBHBIA | 5544 | 5735 | 5405 | 13425|13025| 9387 | 1532 1542 1554

Tpybonposoansii | 1160 | 1160 | 1061 - - - 250 252 254
Mopckoit 23 23 25 7,5 6,0 4,6 - - -
Peunoii 116 108 109 12 11 8 - - -
Bo3aymHsrii 1,3 1,3 1,3 118 131 71 - - -

Hroro: 8255 | 8336 | 7846 (14742,5 14374 10348,6| 1869 1881 1895

AHajiM3 OCHOBHBIX IIOKa3aTelled OTpaciy, IO3BOJSET CHENaTh CJEAYyIOIIHe
BBIBOJIBI:

® aBTOMOOW/IBHBIM  TPaHCIOPT, SBISETCS  Hauboliee  JOCTYNHBIM U
3G dEKTHBHBIM TIpH TPAHCTIOPTHPOBKE HEGONBIIOTO YHMC/IA IACCAXKHPOB, a TAKKE
HEerabapUTHBIX U MATOTOHHAXHBIX IPY30B ISl PETHOHANBHBIX M MEXPETHOHATBHbIX
IIEPEeBO30K;

® JKEJIE3HOJOPOXKHBIN TPAHCIIOPT, HMEET HAUMEHBIIYI0 CTOUMOCTh N1EPEBO3KH
3a MacCaXvpo- U TOHHOKUIIOMETP, M CIIOCOOEH NMEepEeBO3UTH KPyNMHOrabapuUTHBIE H

TSAXKCJIIOBECHBIC TPY3bI TOJIBKO B IIpeaeiax TpchnopTHoﬁ AOCTYITHOCTH,




® TpyOOIPOBOJHBIA TPAHCIOPT, CIOCOOEH HENpPEPHIBHO, YTO BAXKHO W B
OonpIMX 0OBEMax TPAHCIOPTHUPOBATh JKHUAKO- W TIa3000pasHble BEIECTBA, KaK
MPaBUJIO MPOIYKThI HE(TEra30B0i MPOMBIIIIEHHOCTH Ha GOJIBLINE PACCTOSHUS;

® MOpPCKOW M PEYHOM TPAHCIIOPT, XapaKTEPU3YIOTCS CIIOCOOHOCTHIO TPOBO3KTH
KPYNHOrabapHuTHbIE U TSDKENOBECHBIE TPY3bI HAa GONBIINE PACCTOSHMS, PACCTOSHHMS,
T.K. IJIs IEPEABUIKEHHMS] HCIIOJIb3YETCS BOJIHAS IJIa/lb;

® BO3IYIIHBIA TPAHCIOPT MMEET NPEHUMYILECTBO IO CKOPOCTH, a TaKkKe
CIIOCOOHOCTH ~ COBEpINATh IMOJEThl HA MECTHOCTH, He HMEIoMmedl pas3BHUTOl
UHQPaCTPYKTYPBHI.

Takum 00OpasoMm, CpaBHMTENBPHO HH3Kasi CTOMMOCTb M JOCTYIHOCTb
VCTIOJIb30BaHKs aBTOMOOHMIBHOTO U IKEJIe3HOAOPOXKHOINO TPAHCIOPTA JelaeT WX
HauboJsiee NMpPUBJIEKATENLHBIMA. B TO K€ BpeMs, CTPOMTENHCTBO B 30HAX OCOBBIX
KIMMaTHYeCKUX M Teorpa@u4eckux YCIOBHH pacUIUpeHHe WHQPPACTPYKTYpHl B
TPYAHOLOCTYIHBIX PETHMOHAaX OrPaHUYMBAET UX HCIOJNb30BaHHe. VIMEHHO mo3TOMY,
3HauMMas pojib JOJDKHA OTBOIHMTCS «MaJlOM aBHALlMKW) MPH COBEPIIEHMH II0JIETOB B
HaCeJICHHBIE ITyHKTBI ¢ HU3KOM MIOTHOCTBIO HACEJICHUS.

Ilo nanmHeiM [ocymapcTBeHHOTo peecTpa a’poapOMOB M BEPTOIPOMOB
rpaxxiaHckon aBuanuu Poccuiickort @enepanuu Ha 01.05.2023 3apeructpupoBaHo
225 a’ponpoMoB U 5 BepTOAPOMOB. HecMOTpsi Ha COXpaHSAIOIIYIOCS TEHAEHIHIO K
COKpPalICHHIO KOJIMYECTBA a3pOAPOMOB, OTPAC/Ib AEMOHCTPUPYET MO3UTHBHBIA POCT
MACCRXUPOTIOTOKA  IMOCJ€  CHATUS  SMNHUAEMUOJOTHYECKMX  OrPaHUYEHHMH U
3HAYUTEIIBHOE COKpaIlleHHEe KOJUYECTBA MEXIYHApPOJIHBIX mepeneToB. CTaTUCTHKA

npuBeneHa Ha PucyHnkax 1 u 2.
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Pucynok 1 - Konugectso aspoapomos P® B nepuos ¢ 1992 o 2022 rozasi
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Pucynok 2 - O6beM nmaccaxupckux rnepeBo3ok B PO ¢ 2010 mo 2022 rompr

Ha Pucynke 3 mpexcrabneHa akTyanbHas KapTa cyObekToB PD B KOTOpPBIX
OCYIIECTBIIAIOTCS KOMMEPUYECKUE MOJIETH BO3AYIIHBIX CyJ0B MECTHBIX BO3MIYIIHBIX
nuHud. CHHAM 1BETOM 0003HauYeHbl CyOBEKTHI C AEHCTBYIOIIMMHU pPery/pHBIMH
KOMMEPYECKMMHU II0JIETAMH, CEPbIM — B KOTOPBIX OHU OTCYTCTBYIOT, KPACHOU paMKOM
BBIJICJICHBI PETHOHBI B KOTOPBIX ObliIa MPENIPUHSATA TONBITKA BO3POXK/IEHHUS [OJIETOB
Mexny perunoHamu IlpuBoimkckoro dezaepanbHOoro oxpyra. I[ocymapcrBeHHas
nporpamma Obuta MPU3HaHA YCHEITHON, HO C OKOHYaHHWEM CPOKA €€ peal3alldd BCe
noJeThl ObLIM MpekpaineHsl. Haubonee 3aBUCHMBIME OT MONETOB «MAJIO ABHALIMN

SBISIOTCS pervoHsl JlansHero Boctoka u Kpaiinero Cesepa.

PucyHok 3 - KomMmepueckue nepeBo3kH Ha MECTHBIX BO3/YIIHBIX JHHHUAX B PETHOHAX

PO

Bonpoc cymectBoBaHMs U nanbHeimero passutus MBJI Bo MHOrmx
TPYAHOAOCTYMHBIX PETHOHAX CTOUT Ha KOHTPOJIE MECTHOTO PyKOBOJCTBA. B ceHTsi6pe

2022 roma, Ha nonsx VII BocrouHoro skoHomuueckoro ¢opyma, oOcyxaanach



JallbHEWIIas KOHUENLIMH pPa3BUTUS aBuacooOmieHus Ha JladbHeM BocToke.
3amecturenem Munwctpa Tpancnopra Mropem Yanrkom, 0603HaueHbl BOIPOCHI 0
HEOOXOLMMOCTH DPEKOHCTPYKIMH 25 O00BEeKTOB aBHALMOHHOH WH(PACTPYKTYpbI
pervoHaNbHbIX a’ponopToB JlaibHeBOCTOYHOrO (enepaibHOro okpyra B 2022-2024
rofax; HEOOXONMMOCTH yNydIleHHs aBHALMOHHON JOCTYIHOCTH, KOTOpas
CIIOCOOCTBYET COXPAaHEHHIO H Da3BHTHIO CBS3HOCTH DPETHOHOB W €IMHOIO
KOMMYHHKaTUBHOTO IPOCTPAHCTBA, 9KOHOMHYECKOTO PAa3BUTHUS PETHOHA M CTPAHBI B
LEJIOM.

OcHoBHEIMM nepeBo3urkamu Ha MBJI B ApXaHTelbcKoit 06JIacTH SBJISIOTCS
AO «2-oii ApxaHrenbCKuil OOBEIUHEHHBIH aBHAOTPSA», a TaKke, AO HapbsH-
Mapckuii 00beJuHEHHBIN aBUAOTPS]I, BHIIONHSIOIIME PEHCH MEXTY APXaHTEIbCKOM,
HapbsiH-Mapom u HaceneHHBIMH IyHKTamu [lomopes. Ha ceronmsimusumii nenb, B
ITomMopbe 10 LEeHTPaNTbHOMY PaCIHCAHHIO OCYIIECTBISIOTCS KOMMEPYECKHE IOJIEThI
Ha MECTHBIX BO3MYIIHBIX JHHUAX IO 59 MapmipyTam.

Henb3st mpourHopupoBaTh, (GakT CyLmeCTBOBaHHMS pa3HOINACHH  IpH
00CITy)KUBaHUH BO3YIHOTO JBIDKEHHSI KOMMEPYECKHMX BO3/IYIIHBIX CYIOB MECTHBIX
BO3JYIIHBIX JIMHUH, BCIEJCTBHE OTCYTCTBUS €IMHOIO HOPMATHUBHOIO MPAaBOBOTO
o0ecrieyeHus NOJIETOB B KJIacce BO3yLIHOrO NpocTpaHcTBa G.

IIpoananusupoBanbl HOPMaTHBHBIE NPABOBBIC AKThl, B KOTOPBIX YIOMSHYTHI
npasuiia nosietoB BC AOH, «manoii aBuanumny, a Takkxe, MBJI, napiMu cioBamu, BC
BBITOJIHSAIOIIUE TTOJIETHI B HIDKHEM B03,11.yIJ.IHOM npoctpanctse (kiaccel D, E, F u G).

Ilpu aHanu3e HOPMATUBHBIX IIPAaBOBBIX aKTOB, OOpalleHO BHHUMaHHE Ha
IOpUIMYECKUE aCIEKTHI, 3aKpeluieHHble B Bo3gymuom komekce P®. Crates 20
BosnymHoro komekca Poccuiickoii ®Denepauwu npenycMaTpuBaeT pasielieHHe
aBHaIlMK Ha IPaXX1aHCKYIO, FOCYIapCTBEHHYIO H 9KCIIEPHUMEHTAIbHYI0. I pax1aHcKas
aBHallys B COOTBETCTBHU CO CTaThel 21 CTpyKTypupyeTcs Ha rpaxaaHckyro u AOH.

Pasbepemcs B TepmuHOmormu. I'paxnaHckas aBMalMs — 95TO aBHalys,
HCIIOJIb3yeMasi B LieJIsIX 00ecIeueHts MOTpeOHOCTel rpaXk1ad ¥ SKOHOMUKH. ABHALHS
oOmiero HasHa4YeHHWs — O3TO TpaXTAHCKAs aBHALHS HEHCIIONb3yemasi s

OCYIIECTBIICHUS KOMMEPYECKUX BO3QYIIHBIX MEPEBO30K U BbINIOJIHEHUS aBUAIIMOHHBIX




pabort. CiienoBarenbHO, rpaXIaHCKas aBHALIHS, OCYLIECTRIIAIOMAS TPAHCTIOPTHPOBKY
NacCaXHpoB, Oaraxa, IPy30B, MOYTHI M BBINOJHSIOMAS ABHALMOHHBIE PAGOTHI
OTHOCHUTCSL K KOMMep4YecKoi. Taxke, HeOOX0OUMO YIIOMSHYTh, YTO B aBHALIHOHHOM
3aKOHOJATEIbCTBE OTCYTCTBYIOT TAKM€ TEPMHHBI, KaK «MaJjiasi aBHALUsA» U «MECTHBIE
BO3/lyIIIHbIC IMHUKY». TeM He MeHee, OHU PEryJIsIpHO MCMONB3YIOTCS B FOPHANYECKHX
ROKyMeHTax, Hanmpumep, B Ilocranosnennu IlpaBurensctBa P® «O6 yrBepkneHun
rocynapctBeHHoOM mnporpammel Poccuiickoii ®enepanuu «Pa3BuTHEe aBHALMOHHOM
IpOMBbIIIIEHHOCTH» U B I1prka3e Muntpanca Poccuu «O6 yTBepaeHHH MapLUIpyTOB
00CITy>KMBaHUS BO3AYIIHOIO JBHKECHUS.

Cornacno mocraHoBneHuto IIpaButensctea P® ot 11.03.2010 Ne 138 «O6
yTBepxkeHuH DenepaibHbIX INPaBUIl HCIOIB30BAHHUS BO3MYIIHOIO HPOCTPAHCTBA
Poccuiickoit ®enepanum», BO3MyIIHOE MPOCTPAHCTBO Haj TeppuTopueil Poccum, a
TaKXKe 3a €€ IpeleNaMH, [[€ OTBETCTBEHHOCTh 3a OPraHU3alMI0 BO3LYIIHOTO
ABWOKEHHUS Bo3lo)keHa Ha PD pa3nenena Ha Tpu kiacca: A, C u G.

I[IpoananusupoBaHo AeiicTByOIIEe BO3AyIIHOEe npocTpaHcTBo Kanamsr u CIIIA.
KaHnazickoe BO3qymHOe HpPOCTPaHCTBO — 3TO 06JNACTh HAJ TOBEPXHOCTHIO 3€MIIH,
KoTOpast BKJIFOYaeT B Ce0s BCIO MaTepHKOBYIO YacTh KaHa/sl, a Takke, IpoCcTUpaeTcs
Haj Tuxum, CeBepHbiM JIeOBUTEIM 1 ATIAHTHYECKUM OKEAHAMH, M Pa3/IeIIIOIHIecs
Ha «CeBepHOe BHYTpEHHeEe BO3JyLIHOE NpPOCTPaHCTBO» M «FOXHOe BHyTpeHHee
BO3IYITHOEC MNPOCTPaHCTBO». OTBETCTBEHHOCTh 32 IOPUAMYECKOE PEryIUMPOBAHUE
noneroB BC, oOHOBIEHHE HOPMAaTUBHO-NPABOBBIX JOKYMEHTOB B obmactu A
BO3JIO)K€HA Ha TPAHCIOPTHBIA nenaprameHT IlpaButensctBa Kanambt — «Transport
Canada», B To BpeMs, Kak BiaJieeT adpPOHABUIALMOHHOM CHCTEMON M OCYIIECTBISET
ynpaBlieHHe BO3IYLIHbIM JBM)KEHMEM 4YacTHas HEKOMMepdeckasi opranusanus «Nav
Canada». [Togpo6Has uH(OPMAIKS O TOYHBIX pa3Mepax U KJIacCHPUKALHMU I0CTyITHA
B TOCYyIapCTBEHHOM COOpHHKE a’pOHaBUTALMOHHON umHpopmaiuu Kanansr — «AIP
Canada», xoTopas IMyOIHKyeTCsl KaXIble MATHAECAT IIeCcTh JHei. B cooTBEeTCTBUHM ¢
OIyOJIMKOBAaHHOMW B CIIpaBOYHHKE HH(MOPMaLKell, BO3MyIIHOe MPocTpaHcTBo Kanasl

nenurcs Ha ceMb kiaccoB: A, B, C, D, E, F u G.




B cBoto ouepens BozaymiHoe npoctpanctBo CIIIA menuTes Ha mecTsh KiIaccos.
B ominywre ot Bo3gymnoro npoctpancTtBa Kananet B CIIIA otcyrerByert knace F, Tak
KaK CYIIECTBEHHBIX MpeUMyInecTB mnepen kiaaccom G He ummeer. [lomumo 3ToroO,
MMEETCs CYIIECTBCHHOE pasiM4Ke B MOAXO/E K YIPABICHHIO BO3AYIIHBIMHU CyJaMH B
CIIIA, B 4acTi OrpaHMYeHHUs MOJTHOMOYHI HA Te WM UHbIE JEHCTBUS C BO3IYIIHbIE
CyZa B 3aBUCHMOCTH OT NPHCBOEHHOH eMy KBanu¢ukauuu. B Boznymsom kopekce
CILA yTBepxeH cileaylolnii mepedeHs KBATH(PUKALHMI: «ITHI0T-KypPCaHT», «ITHIOT-
MIOOHTENb», «IMIOT — Biajieslel] YaCTHOTO CaMOJIeTa», IMIIOT, MMEIOIIMH MpaBo
OCYLIECTBIIATE KOMMEpUYECKHE BO3MYIIHbIE IIEPEBO3KHY», «IUJIOT TPAHCIIOPTHON
ABUAKOMIIAHMHKY», «IHJIOT, HUMEIOLIMA yIOCTOBEPEHHE JIETYHKA-UHCTPYKTOPA WM
HHCTPYKTOpa M0 TEXHHWKE MUIOTHpoBaHUs». B PO B deBpane 2020 roga numsb
paspaboTaH MpoeKT mpodeccHOHaNbHOro crangapra «[IMIoT  KoMMepYecKmx
BO3/yLIHBIX [IEPEBO30K M aBHALIMOHHBIX pabOT rpa’kIaHCKo# aBuamuy». B ciyuae ero
YTBEPXKIEHUA, KaK 3aKOHOAATENbHOM HOPMBI, YNOJHOMOYEHHOMY OpraHy
MCTIOJIHUTEIIbHON BJIACTH, OCYIUECTBIAIOMEMY (YHKIMH 10 KOHTPOIIO B cdepe
TPAXIAHCKOW aBHAllMM IPEICTaBUTCS BO3MOXHOCTh OIPaHMYMBATH JEHCTBUS
9KHIIaXa B 3aBUCUMOCTH OT YCJIOBHUM BBIIIOJHEHHS I10JIETA.

Pasnuuus B moaxonax K yNpaBIEHHIO BO3AYLIHBIM ABH)KEHHEM OUEBHUIHBI U
NPOMKMCAaHbl B  PETJIAMEHTUPYIOIIMX  JEeSTeNbHOCTh TPaXJAaHCKOM  aBUAIMU
nokymeHnTax. OHM MOTHMBHPOBaHbl 3HAYUTEIBHO MPEBBHIIIAIOIUM KOJIHYECTBOM
OKCILTyaTHPYEMBIX BO3AYIIHBIX Cyl0B, KAK MaruCTPaJIbHOM, TaK ¥ MajJlO¥ aBHALIUH B
NIPUBE/ICHHBIX TOCYyIapCTBaX, O YeM CBHIETEIbCTBYIOT LHU(MPHI, MPEACTaBIEHHbIE B
I'ocynapcTBeHHOM peecTpe TpaXJaHCKUX BO3AYIIHBIX CynoB ®enepaibHOro
areHTCTBa BO3AYIIHOro TpaHcnopra W DelepalbHOM YNpaBIE€HHH TI'PaXKIaHCKOMH
apuaiu CILIA. IMo ux manHeM Ha 2016 rox npuxoguinoch 1088 MarucCTpajibHbIX
BO3IYIIHEIX Cyn0B B P® u 6025 B CIIIA, T.e. B COOTHOLIEHUH OIWH K ISTH. Eciu
00paTUTCs K NOTy4eHHBIM CTATHCTHYECKUM JaHHBIM PACCMOTPEHHBIM B [IpeabIAYyIEM

pasacie, To MOXHO CPaBHHUTH pa3IMyus YPOBHsA 0e3omacHocTH IMIOJIETOB U CHEaTh

COOTBETCTBYIOIIIHUEC BbHIBOKI.



Y4HUTbIBask BBICOKHH ypoBeHb Oe3omacHocTu noietoB B CIIIA, nenecooGpasHo
BOCIIOJIb30BATbCsSl YCIEIIHBIM OIBITOM 3apyOeXHBIX KOJUIET TIPH OpraHM3aluu
NOJIETOB BO3JAYIIHBIX CyAOB «MajJOi aBHALUW» W BHECTH COOTBETCTBYIOIIUE
KOPPEKTUPOBKY B HOPMAaTHUBHbBIE MPABOBBIE aKTHI.

Bo BTOpOIi ri1aBe uccienyeTcs BO3MOXXHOCTb pa3pabOTKU alrOpUTMa pacyeTa
9acTOT JEKaMeTPOBOIO JHana3oHa BOJH M CHUCTeMbl Ui paiarolepeaayu,
BBIIIOJIHEHHOM Ha aHTEeHHAX 3€HUTHOTO M3JTy4YeHUs

Hns  opranmsanuu cBssu BC MBJI, HeoOxomumo, 4YTOOBI pagudoCcBs3b
IPOCTPAHCTBEHHLIMKM BOJIHAMM ObllIa yCTONYMBON. BeImonHeHHWe 3TOro ycioBus
BO3MOJXXHO, €CIIM IPaBUIBHO BbIOpaHa pabouas 9acToTa, KOTOpas IO CBOEMY
3HAYEHUIO HE NPEBOCXOAMT MAaKCHUMAaJIbHYIO NPUMEHHUMYIO YacTOTY IS 3aJaHHOM
TPacChl M 3aJaHHOTO COCTOSIHMS MOHH3HPOBAHHBIX CJIOEB, aHTEHHA IepedaTduKa
U3Ty4aeT JIOCTaTOYHYI0 MOINHOCTb JUISI CO3JAaHUS  HANPSHKEHHOCTH  I10JIS
HEOOXOIMMYIO MJsI YBEPEeHHOr0 IpHeMa CHTHaja. Bo-lepBbIX, HE0OXOIUMO
ONpENEIUTh MAaKCUMAJbHYI0 I[PUMEHUMYIO 4YacTOTy, YYHThIBas 3aBHCHMOCTb
noHu3auu cinoeB F2 u E oT BpeMeHH cyTok, roga u ¢assl OJUHHAIIATHIETHETO
Nepuoaa COJIHEYHOH AKTUBHOCTH, COCTaBUTh I'padUK PEKOMEHIYEMBIX IJIS CBS3HU
4acToT. Bo-BTOpBIX, /Ui BBIOpaHHBIX YacTOT PacCUMTATh HANPSHXKEHHOCTHb IOJS B
Mecte mpuema. [lns pelleHMss MepBOM YacTH HCIONb30BAHO MOIEIUPOBAHME B
nporpaMMHOM obecniedeHHH «IIporHO3UpoOBaHKMe pPacHpPOCTPaHEHHsI pPaJHOBOIH
KOPOTKOBOJIHOBOI'O  JMamna3oHa», pabOTalOIUii  COBMECTHO C  CEPBEPOM
«MonochepHoe obecrieveHuey.

B ocHOBy mporpaMMHOro odecnedeHHs 3al0XeHbl SMIHUPHYECKHE (POPMYIIbI
pacyeTa MEAMaHHOI'0 3HaYEHHUsI OCHOBHOW MAaKCUMaIbHOW MPUMEHMMOM YaCTOTHI IS
TPacChl paclpOCTPaHEHUsI PaJHOBOJIH [0 PEKOMEHAALUAM MeXIyHapoJHOIO COr3a
anektpocBs3u ITU-R P.1240 «MeTonsl porHO3MPOBaHKs OCHOBHBIX MaKCHMAJIbHBIX
NPUMEHHUMBIX YaCTOT, pabouMX MaKCHMANbHBIX NIPUMEHAMBIX YacTOT M TPAeKTOPUH
ny4a, paspaboranHsle MCD-R», ITU-R P.533 «Mertox 1/ TpOrHO3HpOBaHHs
pabounx xapakrepuctuk BU-muHuii», a Takke peanbHble HOHOCHEDHBIE IaHHBIE,

IOJTy4a€MbI€ OT 30HI0B BEPTHKAJIBLHOTO 30HIHUPOBAHUSA I/IOHOC(I)epBI.



B cooTBeTCcTBMHM ¢ peKOMeHIauusIMHA MeXIyHapoIHOTO CO3a 3JIEKTPOCBS3H,
TMPEANONIaraeTcs, YTO0 PaCIpOCTPaHEHUE MPOUCXOAUT IO Tpacce OOJBINOrO Kpyra
MeXIy TOYKaMH PAacIlOJIOKEHUs INepeaTyuka U mpueMHuka 10 4000 KuioMeTpos
nocpenctBoM E-mon u Ha rOOBIX OPYTHX PacCTOSHHSAX C MCIOJb30BaHUEM Fr-Mos
(Tabmuua 2). Onenka paboyeill MaKCHMaIbHOW TPUMEHHUMOM YacTOTHI, Ha KOTOPOH
BO3MOXXHa NpHemiIeMas paboTa paguocitykObl MPOBONMTCS B 1Ba 3Tama: MepBbIi
COCTOMT B OLEHKE OCHOBHOW MAaKCHMaJlbHOW paboyei 4YacTOTBl MCXOAS W3
PaccCMOTpEHHUs [1apaMeTPOB HOHOC(HEPBI, a BTOPOH — B ONpe/IeieHHH OIPaBOYHOIO
kodpduireHTa AId ydeTa MEXaHH3MOB pacCIpOCTPaHEHHs Ha 4YacTOTaX BbIIIeE

OCHOBHOM MaKCHMAaJIbHOW MPUMEHUMOM YaCTOTEI.

Tabnuua 2 - PaccmaTpuBaeMbie MOJIEI

Moasi [IpOTs)KEHHOCTD JIMHUU CBS3H
1F, oT 0 10 dax
Moasl F, 6onee BbICOKOTO mopsiiKa CBBILIE dyay
1F, ot 2000 mo 3400 kunomeTpoB
1E ot 0 10 2000 kmIOMETPOB
2E ot 2000 o 4000 xunoMeTpoB
I'me dmx - MaKkcUMalbHOE pAcCTOSHHE 110 IOBEPXHOCTH 3€MIH VIS

OJIHOCKauKoBOM Moxsl F», onpenensemoe kak:

2140 49720 688900) 1

dmax = 4780 + (12610 + Z3° - -

x4 x6 B-0,303’ rae
,854
B = M(3000)F2 —-0,124 + [[M(3000F2)2] - 4] [0,0215 + 0,005 sin( -_ 1,9635)],
_ foFf2 ) 6
X = m HJIM 2, B 3aBUCUMOCTH OT TOI'0, KaKasl BEJIMUMHA OOJIBIIIE.

Hcnone3yroTes XapakTepUCTHKHA HOHOC(EPHI B CpeIHEl TOUKE TPACChI 10 IyTe
60JIBIIIOTO KpyTa.

Paccrosaue D mo MmOBEpXHOCTH 3eMIH 10 dqg,. OCHOBHAs MakcHMalbHas
IpUMeHHMas 4acToTa ciios F, onpenensercs cienyromum o6pazom:

Cp

C3000

F,(D)MITY = [1 + ( ) B - 1)] f.F, +%(1 - d:ax),me

f n — COOTBETCTBYIOIIAsA rUpOYaCcTOTa, a

Cp = 0,74 —-0,591Z — 0,424Z% — 0,09Z3 + 0,088Z* + 0,181Z°5 + 0,0962°,



2D
Z =1 ———, (3000 - 3Ha4eHME Cp pu D = 3000 kM, rae D — paccTosiHUE B KMUIOMETPax
max

1o ayre O00ibIIOro Kpyra.

BelmenpuBeneHHble  (GOpMYJBl  IPUMEHSFOTCS Ui pacyeTa OCHOBHOM
MaKCHUMaJIbHOM NIPMMEHMMOM YaCTOThI, X-BOJIHBI IIPH PACCTOSIHUM HOJIb, O-BOJIHBI IIPH
PAacCTOSIHUM dpg; M BBINE, a TakXKe JUIi HEKOTOPbIX COCTAaBHBIX BOJIH IPU
IPOMEXKYTOYHBIX paccTosHUAX. COOTBETCTBYIOIIAs OCHOBHAs MaKCHMalbHas
NpPUMEHHMasl 4acTOTa C O-BOJIHOM JaeTcs /s BCEX PACCTOSHMM IIyTEM HMCKIFOYEHUS
NIOCJIEHETO YWiIeHA B fy U3 IEPBOM (POPMYIIBI.

HoHocdepHoe pacnpocTpaHeHHe TOCPEACTBOM ciiosi Fi urpaer cyiiecTBeHHyro
ponb npu jquuHe Tpacc nepenadd 2000-3400 kunoMeTpoB Ha CpeIHHUX M BBICOKHX
IIMpOTaxX B JIETHUE MecAubl. JUIs yKa3aHHBIX PacCTOSIHHM Iepenauyd OCHOBHAS
MaKCcHMajlbHasi NpPUMEHHMMas 4acToTa cios F; ompexmenseTcs Kak NpOU3BEICHHE
Benn4uHsl foF | B cpenneit Touke Tpacchl 1 M-daktopa Mg, KOTOpBIiA ObLIT BBEIEH PH
BBIYMCIICHHM METOJOM JIy4eBOIO TPACCHPOBaHHs IUIOTHOCTH JJIEKTPOHOB B
3aBUCHUMOCTH OT BBICOTHBIX NPOQUIIEH, MOITyYeHHBIX Ha OCHOBE PENPE3eHTATUBHBIX
HOHOTPaMM, 3allMCaHHBIX B IIOJYJEHHOE BPEMsl Ha CPEJHHUX M BBICOKHMX IIUPOTAX.
[pennonaraercs, 4ro M-dakTopbl MPUMEHUMBI AJIsl BCEX 3HAYEHHUN 3€HUTHOIO yIia

COJIHIIA, €r0 MOXKHO OIIPENEIHUTE C MOMOLIBIO CIEIYIOLUIMX YUCIOBBIX BRIPAXKEHUI:
Mg, = Jo — 0,01(Jo — J100)R12, Txe:
Jo=016 +2,64x1073D — 0,4 x 17°D?,
J100 = 0,52+ 2,69 X 1073D — 0,39 x 107°D?, rze:

D - paccrosiaue ot 2000 10 3400 KUIOMETPOB 10 Jyre GOJBIIOrO Kpyra.

Ha tpaccax mnunoi 10 2000 xunoMeTpoB BaKHBIM (aKTOPOM HOHOC(HEPHOTo
pacnpoCTpaHeHUs SBISETCA ONHOKpaTHOe oOTpaxeHHe OT cios E. OcHoBHyro
MaKCHMAJIbHYIO TMPHUMEHHMYIO 4YacTOTy ciosi E [ KOHKPETHOW MOJBI
pacnpOCTPaHEHHsI MOXKHO ONpPEeUTh IyTeM YMHOXeHHUs 3HaueHus f,E B cepenune
Tpacchl Ha M-(paktop Mg. M-(pakTop MOXHO ONpeneTuTh, OCHOBBIBAsCH HA pacuere
TPaeKTOpHH Jy4a I napabonndeckod monenu E-ciost npu hmE = 110 kunomeTpos,
ymE = 20 KMIOMETPOB M TIPU YCIOBHH, YTO BIMSHHEM MArHHUTHOIO OIS 3eMIn

MOXHO TpeHeOpeyb, CIeAYIOIIM 06pa3oM:




Mg =394+ 2,8x — 1,7x% — 0,6x3 + 0,96x*, rae:

_ D-1150
T 1150

D — paccrosiHi€e B KMIOMETpaxX BAOJb JYTH OOJIBIIOTO Kpyra.

MaxkcuMasbHas npuMeHuMas yactorta ciosi 2E nis paccrosauii ot 2000 1o 4000
KHAJIOMETPOB IIPUHUMAETCS paBHOM 3HaueHHo E(2000)MITY, BeipaxxenHOMY uepes f,E
B CEpeuHE TPACCHI.

Jls1 Liesiel mporHo3upoBaHus pabodeld MaKCUMaJIbHOM MPHUMEHHUMOM YaCTOTHI B
PEeXUMe pacHpOCTPaHEHHUs] IMOCPEACTBOM MoIbl F, BbIpaXkaeTcs depe3 OCHOBHYIO
MaKCHMaJIbHyI0 NpUMeHMMYIO 4acToTy. B Tabnuie 3 nmaercs oTHoiieHwe paGoueit
MaKCHUMaJbHOM INPMMEHMMOM YacTOThl K OCHOBHOM MaKCHMaJbHOH IPUMEHUMOMN
4acCTOTe I Pa3IdYHBIX BPEMEH I0Ja, BPEMEHU CYTOK W 3HAYEHHH MOIIHOCTH
U3JIy4aeMOi NePEeNaTYUKOM. ITH OTHOIIEHHUS] MOTYT MCIIONb30BAThCS B TEX CIIydasx,
KOT/1a OTCYTCTBYET KOHKPETHBIN OIBIT [l paccMaTpuBaeMoid cxeMsl. Koraa paGouas
MaKCHMaJlbHas IIPUMEHHUMas YaCcToTa OompeaessieTcs: ¢ moMoiso Moasl E uinu F, ona
NPUHUMACTCS. PaBHOW COOTBETCTBYIOLIEH OCHOBHOM MaKCHUMAIBHOW MPUMEHHMOM
4acToTe.

Tabnuna 3 - OtHomeHue paboyeit MITY x ocHoBHOM MITY

Jleto PaBHOeHCTBUE 3uMa

DKBUBaJIEHTHAsI ©30TPOITHO
u3jly4aeMas MOIIHOCTh (nb/BT)

<30 1,20 | 1,10 | 1,25 | 1,15 | 1,30 | 1,20
> 30 1,25 | 1,15 | 1,30 | 1,20 | 1,35 | 1,25

Hous | Jlens | Hous | Jlenb | Houn | JleHb

OnTumanbsHas pabodas 4acToTa, OL[EHUBAETCS Yepe3 pabouyro MAaKCUMAIIbHYIO
NPUMEHUMYIO YacCTOTy C HCIOJb30BaHHEM Kod(¢uieHTa npeodbpazoBanus Fi,
KOTOPBIH NpUHUMAeTCs paBHbIM 0,95, eci OCHOBHas MakCHMajbHas MPUMEHHUMAs
49acToTa A Tpaccel onpenensercss monou E wim Fi, u Gepercs u3z Tabuuup! 2, ecnu
OCHOBHAs MaKCHMaJIbHasl IPUMEHMMas 4aCTOTa JJIsl TPAcChl OMpeaeseTcs Moo Fs.

[IporHosupyemasi HaNpsHKEHHOCTh TI0JIS SBISIETCS MECSYHBIM MeIMaHHBIM
3Ha4YeHHEeM, B3ATHIM 110 BEIOOpKe U3 BeeX nMHel Mecsiua. [Ipouenypa nporsosuposasus

COCTOMT U3 TpEX '-I&CTCIZ, B 3aBUCUMOCTH OT IIPOTSAKEHHOCTHU TpaccChl.




MenuanHoe 3Ha4eHHE HANPSHKEHHOCTH I0JIS ONPeeIsAeTCs KaK:
E, = 136,6 + p; + G, + 20logf - L,, rne

f — yactora nepegauu (MI 1);

P¢ — MOLIHOCTh NepenaTunka (kBT);

G¢ — ycuneHue nepearoleil aHTeHHBI IS TpeOyeMoro asuMyTa M yriia MecTa
(A) Mo OTHOIIEHHUIO K U30TPOIHOM aHTeHHE (1b);

L, — moTepu OCHOBHOM Nepenadyu MO TPAeKTOPUH JIyda AJIsl pacCMaTpHBAaeMOM
MOJIbI, onpenensemble Kak: Lp= 32,45 + 20 log /' + 20 log p’ + L; + Ly, + Lg+
Ly+L,, vHe:

p' — BUpTyaJlbHasi HAKJIOHHAS JATBHOCTD (KM):

B sin(d/2R,)
= 2Ry Z [Cos A+ (d/2R ]I’

L; — notepwu 3a cuet norsnomenus (ab) st n-CKa4KOBOM MOJIBI, ONpeesieMble Kak:

, n(1+ 0,006R;,) - seci e Ri¢HN ( fo )
= E noon - “Qn | ==, rae:
l (f + fL)2 F(X]noon) " fOE

F ()(j) = cosp (0,881y) wmu 0,02, B 3aBHCHMOCTH OT TOr0, Kakas BeIMYHHA
6oublite, rae: f,, = fcos (i);

[ — yrona najaeHus Ha BoicoTe 110 KUI0MeTpOB;

k — xonu4yecTBO KOHTPOJIBHBIX TOYEK;

fL — cpelHee U3 3HaUEHUI SIEKTPOHHOM THPOYACTOTHI B KOHTPOJIBHBIX TOUKAX,
BI0JIb MIPOJOJIBLHOM COCTAaBIIAIOLIEH MAarHUTHOTO 1ot 3emiid Ha Beicote 100 km. s
MarHUTHOTO HaKJIOHEHUS, [, JaHHOE 3HaYEHUE MOXKET OBITh PACCUUTAHO 10 HOPMYJIE:

fL=|fH - sin(I)|, rme

Xj — COJIHCYHBIH 3€HHMTHBIA Yrol B j-H KOHTPOJIbHOW Touke wiad 102°, B
3aBUCHMOCTH OT TOTO, Kakas BenM4uWHa MeHblIe. IIpu pacuere storo mapamerpa
YYUTBIBAETCS 3aBUCUMOCTD OT BPEMEHH JIJIsl CEPEAMHBI PACCMATPUBAEMOI0 MECSIIIA;

Xjnoon — 3HAUEHHE X; B MOJIAEHb [10 MECTHOMY BPEMEHH;

ATnoon — k09 GULKEHT TIOTTIOIIEHHUS B [OJIEHD 10 MECTHOMY BPEMEHH npu

R12 = 0, 3Ha4eHUs KOTOPOTO B BUJE (YHKIKH OT reorpabUuecKo HPOTHI H MECSIIA;




On (é—”E) — KO3(Q(QULUEHT NMPOHUKHOBEHHUS B MOMIOINAMOINKIN CIIOH, B BHUE

(GyHKIMM OT OTHOLIEHHMS SKBHBAJIEHTHON YaCTOTHI BEPTHKAIBHO MAJIarOLIEH BOJIHBI f;,
K f,E;

p — TOKasaTeslb JHEBHOIO IOIVIOUICHHS, B BUAE€ (GYHKUHHA  OT
MOAU(UIIMPOBAHHOI'O MArHUTHOTO HAKJIOHEHHS, PACCYMTAHHOIO Ha BhicoTe 100 kM, U
MecsiIa.

PacyerHble GopMyIIbl IO3BOJSAIOT HAM MOJHOCTBIO YOEIUTHCS B aBTOHOMHOCTH
¥ BBICOKOM TOYHOCTH IIPOTHO30B IIPOrpaMMHOro obecnedeHusi. CMoAeTupyeM JTHHUH
CBSI3M KOPOTKOBOJHOBOI'O IHaIla30Ha Ha OCHOBE CYIIECTBYIOLINX MapIIPyTOB IOJIETOB
B ApXaHrejabCcKoi 06yacTu.

Tabnuna 4 - Pacyetr MakcuMalibHOM MPUMEHHUMOM 9aCTOTHI

Bl hca | g | nepoaran | v | V% | Bpowa coxon npn
/o KM Iupora |loarora | lllupora | doarora MI'u | wacrore 3,5 MI'u
1, | Apxamrenbck (BackkoBo) | 14 | o440 | 40042 | 64079 | 38°42° | 434 | 06:40- 12:29

— IlepTomuHCK
2. Ap"aHrei“’If;‘q(iac""o"") 148 | 64°44° | 40°42° | 66°02° | 41°21° | 4,34 | 06:36— 12:22
3. | Apxanremck (Bachkoso) | g5 | groug0 | 400420 | 64°98° | 37°69° | 435 | 06:40— 12:31
— Jlommensra
4, | Apxanreneck (BachkoBo) | 5o | gho 40 | 400420 | 65968 | 40°36° | 434 | 06:38 - 12:24
— Bepxnsis 3onotuna
5. | Apxanrensck (Bacekoso) | gy | gro4g0 | 400420 | 64096 | 36°83° | 438 | 06:39—12:36
— JletHas 3onoTHna
6. Apxanrenbsck (BacbkoBo) 214 64°44° | 40°42° | 65°03° | 35°73° | 445 0636 12:45
— CoJlOBKH
y, | AR ef"lg‘ﬁ(faac"“o"o) 233 | 64°44° | 40042’ | 66°37 | 42°55° | 442 | 06281227
g. | Apxanreibck (Bacbkoso) | o5y gro4g0 | 400420 | 65087 | 449217 | 442 | 06:19— 12:40
— Me3eHb
9. Apxanrensck (BacbkoBo) — 270 64044 | 40°42° | 64°89° | 45°72° | 4.5 06:08 _ 12:43
JlemykoHckoe
10, | ApxaHrensek (Backkoso) 311 64044 | 40°42° | 65277 | 46°20° | 4.54 608 134
— MoceeBo
1. Apxamejf’g‘egfac"’m“) 320 | 64°44° | 40°42° | 66°59° | 44°66° | 453 | 06:10— 12:49
12. Apxame)fﬁ';)(,gam’x""o) 320 | 64°44° | 40°42° | 67°08 | 44°36° | 4,52 | 06:12—12:49
Apxanrenbck (BacbkoBo) I o 1ms o s o . .
13. . Cadoron 376 | 64°44° | 40°42° | 65°67° | 47°67 | 4,7 05:52 — 12:58
. Apxaﬂrenfcgg 2P| 38y | eaoda | 40042 | 66°65 | 46°50° | 467 | 0557 12:58
Apxanrensck (BackkoBo) o ras o i o ns s . .
15. e T 437 | 64°44° | 40°42° | 66°73° | 47°72° | 4,81 | 05:47—13:08
A
16, | APranremhex (Bachkoso) | 440 | 64c4s> | 40042 | 6786 | 4415 | 475 | 0559 13:12
Apxanrenbck (Tanaru)
1 . o > o 2 o 1) o 5 . .
1 — Komac 499 64°60° | 40°72° | 61°24° | 46°70° | 527 05:14 — 13:45
Apxanrensck (Tanarn) o sns , } e
18. . Ciaingap 600 64°60° | 40°72° | 61°65° | 50°85° | 5,59 04:53 — 13:54




Wrorosele naHHBIE pacueTa MpHCTaBIeHbl B Tabiuie 4. AHamu3upys
IIOJly4YeHHbIe JaHHBIE [elaeM BBIBOI, YTO MaKCHUMallbHble paboude YacTOTHI He
npeBbIIaoT 3HayeHue 9,07 MI 1.

ITpoBenem pacyeT MHHMMAJIBHOTO KOJIUYECTBA AHTCHH 3€HUTHOTO H3JTyYEHHs
nisi obecriedeHus] KOPOTKOBOJHOBOM CBSI3bIO HMCCIIENYyEMOro peruoHa. OcTaHOBUM
BBIOOp Ha MOOMJIbHOW PaMOYHOI aHTEHHE KOPOTKOBOJHOBOIO auanazoHa "KPVI™,
KOTOpas 00J1aJaeT TAKUMH MIPEUMYIIECTBAMH KaK:

* HMeeT MaJible rabapuTHbBIE pa3MeEpHI;

* SBJIAETCS AaHTEHHOU OBICTPOTO pa3BEPTHIBAHUS,

e oOecrmeunBaeT BCEHANPAaBICHHYIO PpaJHOCBA3b 0€3 «MEPTBBIX 30H» Ha
Tpaccax 10 750 kwm;

* paccyuTaHa Ha pabOTy B CIOXKHBIX KIMMAaTHYECKHX YCIOBUSIX CEBEPHBIX
LIUPOT.

Knacc BosnymHoro mpoctpanctBa G, KakK MpPaBWIIO, PACIPOCTPAHSETCS 0
BeICOTHI 4500 MeTpoB. Paccunraem panuyc neiictBus anteHHsl «KPYID» Ha BbIcoTe
nonera 4500 MeTpOB, y4MTHIBas, YTO B JHEBHOE BPEMs OTPaXEHHE IEKAMETPOBOM
BOJIHBI TPOUCXOIHT OT ¢j1od D, pacnonoxeHHoro Ha Beicote 60 — 90 KuoMeTpoB, a B
HOYHOE OT ¢J10s F», MaKCMMyM HOHHM3MPOBAHHBIX CIIOEB KOTOPOT'O pacrojiaraercs Ha
BeicOTe 200 KomMeTpoB. C y4eToM 3TOro MPOU3BEIEM pacyeT U Pa3MECTHM aHTEHHBI
Ha KapTe ApXaHreabCKOH 00J1acTH.

B mepByro ouepenr omnpenenuMm paguyc NeHCTBUS aHTEHHBI Yy IOBEPXHOCTH
3€MJIM B 3aBHCHMOCTH OT BpEMEHHU CYyTOK. B THEBHOE Bpemsi:

U3 ompeneneHus OCHOBHBIX TPUTOHOMETPHYECKHX (YHKIHHM, OIpPEaeInM

paccTosiHUE, IPOUICHHOE U3Ty4YeHHOH BOJIHOM:

60
cos 60 = L ¢ = 120 kun10MeTpoOB;

r
24 V1202 — 602, = 208 KHJI0METPOB.

2
AHaJIOTHYHO paccyuTaeM Uil HOYHOI'O BPEMEHHU:

20
cos 60 = = ¢ = 400 KUJ1I0METPOB;

r:
S Ja002 — 602, = 395 KuJI0MeTpOB.

VA



MunrmaneHOE ycnoBue HE0OXOAMMOE ISl OCYLIECTBIEHHS PaJdOCBA3H B
moboe BpeMs CyTOK OyIeT BBITIOTHATHCS TIPH pacueTe paanyca IeHCTBUS aHTEHHBI Ha
BbicoTe 4500 METPOB B IHEBHOE BPEMS CYTOK.

)

5
cos 60 = R ¢ = 111 xus0MeTpoOB;

E
1500 _ V1202 — 602, r = 192 kunomeTpa.

2

PucyHOK 5 — IToKpbITHE TeppUTOPUM ApPXaHTeNbCKOM 001aCTH AHTEHHAMH

3CHUTHOI'O M3JIy4YEHUS



Pacyer mokasain, 4To [Ijs IOJHOTO NMOKPBITUS PAJAUOCBSA3BI0 ApPXaHIeIbCKON
0071aCTH HEOOXOUMO 4 aHTEHHbI 36HUTHOTO M3/Iy4YEHHS.

B Tperbeii rnase npoaHanu3MpoBaHa 6e30MACHOCTH MOJIETOB BO3AYLIHBIX
CylOB MECTHBIX BO3IYyLIHBIX JIMHUM, KaK KPUTEPHUH IEMOHCTPHUPYIOLIUM HaluYue
paHee HEMCCIIENOBAHHOM MPOOJIEMBI TP BBIITOJHEHUH TIOJIETOB.

Ha ocHoBe oT4eToB MeXrocyqapcTBEHHOrO aBHAIHOHHOTO KOMHTETa O
MPOU30IICANNX aABHALMOHHBIX IMPOHUCHIECTBUSIX B KOMMEPYECKOH TI'PaXKIaHCKOM
aBvanuy Ha npotsbkeHur ¢ 2010 mo 2018 rofe! HeceyeM, CTaTHCTHKY aBHALIOHHbIX
IPOMCIIECTBHM U CHOPMYIHPYEM BBIBOIBI O UMEIOLIECHCS JHHAMHKE 6E30MaCHOCTH
TI0JIETOB BO3AYIIHBIX CyIOB MECTHBIX BO3IYIIHBIX JUHHMMA. CTaTUCTHYECKHE NaHHbIE
TpE/ICTaBICHHbIC B BUJie rPadMKOB, H300pakeHHBIX Ha Pucynke 6 u 7. Heo6xo1umo
YHUHUTBIBATh, YTO pacCle0BaHMs aBUALMOHHBIX IpouciecTBuii 3a 2019 - 2022 rosl
HE 3aBEpLICHBI, [O3TOMY IIPOM3BECTH OOpPabOTKY IAaHHBIX B IOJHOM OOBEME U
IOJIyHMUTh HWCTHHHYIO KapTHHY 3a [OCIEJHHE TPH TOAa He IpeACTaBISLEeTCs

BO3MOJXXHBIM, B CBs3H C YEM HCCJICJOBAHUS OIMUPaKOTCA HAa UTOTHU Oonee PpaHHHX JIET.

2010 2011 2012 2013 2014 2015 2016 2017 2018

e () 0O11IEE KOJTMUECTBO Al

e A1, OCHOBHAS MM KOCBEHHAs! IPHYHHA KOTOPHIX CBSA3AHA C HEIOCTATOYHBIM OCHaleHHeM BC i apoapomos PHO

PucyHok 6 — KonvuecTBo aBHAlMOHHBIX POUCIIECTBHH, Mpom3oeuux ¢ BC
MBJI B nepuon ¢ 2010 mo 2018 rox

60

40

20

2010 2011 2012 2013 2014 2015 2016 2017 2018

s QOLUEE KOJHHYECTBO XKEPTB B UCCHELyeMbix All

e OJTMUECTBO KEPTB B A, OCHOBHAS WJIH KOCBECHHAS NPHYHHA KOTOPBIX CBSI3aHA ¢ HE0CTATOYHBIM OcHammeHueM BC win
aspoapomos PHO




Pucynox 7 — Konu4ecTBo xepTB aBUALIMOHHBIX IPOUCILECTBH M, IPOU3OIIEAIINX C
BC MBJI B nepuoz ¢ 2010 mo 2016 rozsl
IlpowsBeneM pacyér mokxasateneid 0e30macHOCTH MONeTOB. (CHOBHBIC pacyéThl
NIpUBE/ICHBI B METOMYECKUX PEKOMEHIAIMSAX [10 ONPEIENICHUIO U PacyeTy I0Ka3aTels
0€e30I1aCHOCTH BO3/YIIHOIO IBUKESHUS.
J1st otleHKM G€301acCHOCTH IOJIETOB MIPH a3POHABHTALMOHHOM o0CITy XKHUBaHUH
MCIIOJI3yeTCs  NOKasaTeb pUCKA KaTacTpod BO3AYIIHBIX CYIOB, KOTOPBI

ompeenseTcs o Gopmyie:

R _ NKaTaCTp.BC u3—3a AHO

KaTactp.npu AHO — Toorer B , TAC:
HaJieT

Niaracrp.BC n3—sa AHO — KOJIMYECTBO KaTacTpod BO3JYIIHBIX CyJIOB, CBI3aHHBIX C
HEJI0CTaTKaMH MPH a3pOHABUTALIMOHHOM 00CITyKHBAHHUH,

Tyaner Bc — HAJeT BO3LYLIHBIX CYIOB, BBIMOJHEHHBIH 3a paccMaTpuBaeMBbIi
‘nepno,u (o6bI4YHO 3a rox);

Ryaracrp.npu AHO — TIOKa3atensb pucKa KaTacTpoQ BO3AYIIHBIX Cy/IOB.

OcHoBEIBasich Ha 00pabOTaHHBIX CTATUCTHYECKMX NAHHBIX 00 aBUAIIMOHHBIX
MHIOUJCHTAX, CBA3aHHBIX C  A3POHABUTALMOHHBIM  OOCIY)XUBAHUEM, MOXKHO
ONpPENENUTh II0Ka3aTelb O€30MacHOCTH BO3AYINHOIO JBHXKGHHS, Kak PHUCK

WHLMJCHTOB C BO3AYIIHBIMH CyJaMH 10 GopMyIe:

N, .BC us—3a AHO
R = rue:
uHIuA.npu AHO S )
NusuunBCus—sa AHO — KOIMYECTBO MHUMAEHTOB C BO3yLIHBIMHU CyllaMu,

CBS3aHHBIX C HEJOCTATKaMH B a9POHABHUTALIMOHHOM 00CITy)KMBaHUM,

Tyaner Bc — HAleT BO3IYLIHBIX CY[OB, BBIOJHEHHBIH 3a paccMaTpuBaeMbIi
nepuo (0ObIYHO 3a rox);

RusumanpuAHO — DHCK  HHIWIEHTOB C  BO3JYIIHBIMH CylaMd IIpH
a3pPOHABHUTallMOHHOM OOCITY)KHBAHUU.

Tak kak, aBHallHOHHBIE PETryJIATOPHI He NPeJOCTABNISIOT B OTKPBITOM JOCTYIIE
CBENICHUs TI0 HAJIeTy BO3AYLIHBIX CY/0B, BBIIOJIHSAIOIIMX KOMMEPYECKHE PEiChI Mo
MapIipyTaM MECTHbIX BO3yLIHbIX JIMHHUIA, MCIIONb30BATh OOIIENPHUHATHIE TOKA3aTE U

Oe3omacHoCTH ITOJICTOB HEBO3MOXHO. I[JISI OILICHKH HCO6XO,I[HMOCTH OCHaIlICHUsA




BO3QYILIHBIX CYIOB ¥ a3pOoJpOMOB paJHMOHABUIAlIMOHHBIM 060py)103aHHeM
paccuruTaeM NMPOUCHTHOE COOTHOECHNE aBUAlITMOHHBIX HpOHCHIGCTBHfI, OCHOBHas HUJIA
KOCBE€HHAasl NpUYKWHA KOTOPBIX CBsI3daHA C HEAOCTATOYHBIM OCHAII€HHUEM BO3AYHIHBIX
CyAJOB HJIM a3pOApOMOB paJrOHaBUTI'allUOHHBIM o6opy1103aHHeM oT O6IIIGFO quciia
AaBHAallHOHHBIX HpOHCIHeCTBI/Iﬁ, IMpON30ICAIINX C BO3AYHIHBIMH CyJaMHU MECCTHBIX
BO3AYIIHBIX JIMHUH.

Tabnuna 5 — CooTHomIeHHe aBUalMOHHBIX npouciiecTsrii ¢ BC MBJI B P®, %
2010 2011 2012 2013 2014 2015 2016 2017 2018
33,33 31,25 32,43 23,33 31,25 27,27 38,88 45 38,09

JleTayipHBIN pa300p OTYETOB O MPOBEAEHHBIX PACCIEIOBAHUSAX ABHAL[MOHHBIX
IPOMCIIECTBHM W WHIMIEHTOB MeXrocyAapCTBEHHOTO aBHAIL[HOHHOIO KOMHTETA,
IPOU30IIEIINX ¢ KOMMEPYECKUMH BO3MYIIHBIMHU CyIaMH HAa MECTHBIX BO3IyHIHBIX
nuHusX B Poccuiickoi @eznepanuy, no3BossieT chopMyIHpOBaTh BEIBOA, 4yTo ¢ 2010
no 2018 roxa npousomo 219 coObITHiA, U3 HEX 72 COOBITHS HETOCPEICTBEHHO HIIHA
KOCBEHHO CBSI3aHbl C HENOCTATOYHBIM OCHALIEHHeM BO3MYIIHBIX CYAOB HIHX
a3poJIpOMOB  PaJMOHABUTALMOHHBIM 00OpynoBaHueM. CpenHee apudmeTHueckoe
3HQYEHHE IIPOLEHTHOTO  COOTHOINEHMS  aBHALMOHHBIX IIPOMCINECTBHN  TI0
ucciaeryemomMy Bompocy B nepuo ¢ 2010 mo 2018 rox cocrasnsier 33,42 % oT 061mero
4KCIa aBHALMOHHBIX MPOUCIIECTBHH HAa MECTHBIX BO3IYIIHBIX JHHSX. MTOroBbIH
pe3ynbTaT MOKa3blBACT OTPULATENBHYIO JHMHAMHKY CYIIECTBYIOIIETO YPOBHS
0€30MacCHOCTH TOJIETOB BO3MYIIHBIX CYIOB HA MECTHBIX BO3XYLIHBIX JUHUSX, a
CPaBHEHHE MOKa3aTelel 3a AEBATH JIET HATVAJHO yKa3blBAIOT HA €€ COXpaHEHMe.
Creposarensho, B 33% ciydaeB OTCyTCTBHE MH(pOPMALHH O METEOPOIIOTUYECKHUX
YC/OBHAX B KOHKPETHBIH MOMEHT BPEMEHH, IIOTEPIO OPUEHTAlUH B BO3LYLIHOM
NPOCTPAHCTBE, a TAKXKe, OLIMOOYHBIE NEHCTBHS WIEHOB JIETHOTO SKHIIAXka, MOXKHO
IIPEAOTBPaTUTh TOCPEACTBOM OCHAIIEHHs BO3MNYIIHBIX CYZOB H  a3pOJPOMOB
PajOTEXHUYECKMMH CPEACTBAMHM CBS3H W HABHTALlMM, CIIOCOGHBIE COXPAHSTH
paboTOCOCOGHOCTD B CIIOKHBIX KIMMATHYECKHUX U reorpaMuecKux yCIOBHSIX.

PaccynTaeM OTHOCHTENbHBIN IOKa3aTelb, 2 HMEHHO OTHOILICHHE KOJIMYECTRA

aBHAIIMOHHBIX IPOUCIIECTBHUM K KOJIUYECTBY 3aPErUCTPHUPOBAHHBIX




SKCILIyaTHPYEMBIX BO3IYIIHBIX CyAoB. IIpoaHanuzupyeM 06e30MacHOCTb IOJIETOB B
Poccuiickoit ®eneparuu B 2016 roxy. Ilo nanHeiM PenepanbHOro areHTCTBa
BO3AYIIHOTO TPAaHCIOPTa B OTOT TOJ OTEYECTBEHHBIMH aBHAKOMIIAHHSIMHU
sKcIutyatupoBanocsk 1088 marucTpanbHbix U 1626 KoMMep4YecKHUX BO3MYIIHBIX CYAHAs
Ha MECTHBIX BO3IYIIHBIX JHMHUAX. ClenoBaTenbHO, MCKOMBIH KOA(PQOHIMEHT Ist
MarucTtpanbHor aBuanuu coctasiser 0,00735 m 0,01107 mma «Manoil aBHALMWY.
O4eBUIHO, YTO CTATUCTHYECKMM IOKa3aTelb Ul aBUALWM MECTHBIX BO3LYIIHBIX
JIUHUI NIPEBBIIIAET 6osiee 4eM B 1,5 pa3a koI HUIMEHT i MarMCTpanbHOM aBHALNH,
a 3HA4YUT U YPOBEHb 0€30MaCHOCTH II0JIETOB HUXKE.

CpaBHUM 6€30MMaCHOCTH IOJIETOB «MAJION aBHAIIMN» B PoccHiicKoii ®Denepanuu
CO CTpaHaMM MMEIOIHe CXO0XKHE KITUMATHIECKUMHU ycloBUsMU. [1o nanusiM NTSB, B
2016 rony B KoMMepyecKoil TIpaXJaHCKOM aBHAlMM MPOHM30ILIO 31 aBHAlMOHHOE
NPOUCINECTBME  C  MAarduCTpalbHBIMM  BO3AYLIHBIMH  CydamMd Ha 6025
3aperMCTPUPOBAHHBIX B pEECTPE BO3AYIIHBIX CyA0B. Clle10BaTeIbHO, OTHOCHTEIbHBIH
KO (HUUKEHT TPOM3OIIENUINX ABHALMOHHBIX IIPOMCIIECTBHH Ha  KAXKIOe
3aperucTpUPOBaHHOE BO3AyLIHOE CynHO Oyzmer paseH 0,00514, uro B 1,43 paza
MEHbIIIE B CPAaBHEHUH C IIOKA3aTeNIIMH OTe4eCTBeHHOM [A.

Hccrenosanust HampaBleHHble HA M3ydeHHE CTATUCTUYECKMX aHHBIX
TNO3BOJIAIOT CQOPMYIIMPOBATH BBIBOJ, YTO, AHATH3HPYS KOJHYECTBO ABMAIIMOHHBIX
MPOVCINECTBUH C BO3IYIIHBIMU CyJaMH «Majoi aBHALMK» HEOOXOIHNMO W3yYHTh
BO3MOKHOCTb pa3pabOTKu 3KOHOMHYECKH JOCTYITHOTO PaJHOTEXHUYECKOTO CpelCTBa,
BO H30eXaHHe YNOPOXKAHMS CTOMMOCTH M 0€3 TOro YGBITOYHBIX PErHOHaTbHBIX
aBHAIEpPEBO30K, ITO3BOJISIFOLLIETO CTaTh aJbTEePHATUBOM CILy THUKOBOM
paTHOHABUTALIMOHHOM CHCTEME TaM, Tie OTCYTCTBYET PaHOIOKAHOHHBIHI KOHTPOJIb
Y PELINTE 33719y 0OeCreYeHns pedeBoil CBS3M AUCTIETYEp — MUJIOT — JUCIIETYED H
I€peiain NaHHBIX O MecTonosoxeHnr BC 1o THHIK Mepeaun aHHBIX 3eMIIs — 6opt
— 3eMJIS.

OcHoBHble pesyabratei HKP. B paboTe MpoaHaIU3MPOBaHbI BOIIPOCHI
TICPCICKTHB  pasBUTHs «MaJOH aBHAlMM», KAaK OTHENIBHOrO BHIA TIPaXKAaHCKOM

ABUAIIMH, HCCJICTOBAHbI BOIIPOCBI COBCPILICHCTBOBAHMS HOPMATUBHOT'O ITpaBOBOI'O




perynupoBaHus MpU OOCITY)XMBAHMM BO3IYIIHOTO JBH)KEHHs BO3AyLIHBIX CYIOB HA
MECTHBIX BO3JYLIHBIX JHMHUAX. Pa3paboTaH mnpuknagHOd MeTon, MO3BOJSIOIIMIA
HUBEMPOBATh IJIABHbIM HEJOCTATOK NAEKAMETPOBHIX BOJH — BBICOKOE TpeGoBaHme
CTaOMIIH3aIMH YaCTOTHI.

beun npoBeneHsI:

* 4HAJIM3 HOPMATHBHOTO NPABOBOTO PETyIMPOBAHHUS U CTPYKTYPBI BO3LYIIHOTO
npoctpancTBa Poccuiickoii @esepauu ¢ CTPyKTYpoil BO3XYLIHOTO IIPOCTPaHCTBA
CHIA u Kanangr;

*AICAYKTUBHBIM ~ METOJOM IpPOAHAIM3MPOBAHbl aBHALMOHHBIE COOBITHS,
TMPOU3OLIEAIINE C BOAYLIHBIMHA CyJaMH MECTHBIX BO3yIIHBIX JINHUI HA TEPPUTOPHH
PO;

* CHHTE3MpOBaHa CTaTUCTHKA aBUAL[MOHHBIX MTPOUCHIECTBHM, MPOU30IIEIIINX C
BOSNYIIHBIMM ~ CylaMM  MECTHBIX  BO3JAYIUHBIX  JIHHMM,  OCYIIECTBISBIINX
KOMMEpYECKHUE TOJIETHI;

* UCCJICIOBaHbl M IIPUMEHEHBI METOJUKH pacdyéra IokaszaTelieii 6e30MacHOCTH
TI0JIETOB BO3IYIIHBIX CY/IOB;

*Ha OCHOBE pEKOMEHHAUMH MeXIyHapomgHOro COK3a  3JIEKTPOCBSI3H
paspaboTaHa npeBapHTe/IbHAs METOAMKA PACUETa YACTOT J€KaMeTPOBOTO IMaIa3oHa
BOJIH;

*IPOBEIEH pacyeT YacTOT JJjIs CHCTeMbl Ha OCHOBE AHTEHH 3E€HHUTHOTO
M3JTyH4CHHS, a TaKXKe, PACCIUTAHO UX NPEIBAPUTENBHOE KOJIHMYECTBO;

* IPOBEAEH pacyeT 4acTOThl OIIMOOYHBIX OUTOB M MHTEHCHBHOCTH TTOSBJICHHUS
OIKMOOYHBIX OUTOB IPH Iepeaade JaHHbBIX;

* pa3paboTaH Kojl MPOrpaMMBI Ha 3bIKE IPOrpaMMHUPOBAHMS Python, xoTopsrii
ABIIETC  YHUBEPCABHBIM M COBMECTHM C J€HCTBYIOIIMMH  OMNepPaLHOHHBIMY
cucremamu KCA YBJI.

Pe3yiibraThl paGoThl M03BOIISIOT ChOPMyTHPOBATH CIIEAYIOIINE BHIBOABI:

* TOJIETBI BCEX BO3AYILIHBIX CY/IOB B KJIACCAX BO3MYIIHONO MPOCTpaHCTBa A 1 C

obecrieunBarOTCS JHCIIETYEPCKUM o0CITy ) KHBaHHEM. Bosnymineie cyna,

BBINIOJTHAIOIIMM TIIOJIETBI B KJIacce G, IO 3aIlpoCy MNpPEeaoCTaBISIECTCAd II0JIETHO-




MH(OPMALMOHHOE 00CIyXUBaHHE, TIOCTOSIHHOE IMCIIETYEPCKOE OOCITy)KHUBaHHE He
IIPeyCMOTPEHO;

* HeOOXOIMMO JIaTh ONpeJielleHHe «MAaloi aBUalUM» M YTBEPAHTb €ro B
TI0JIO’KEHUAX BO3MyIIHOro Koxekca Poccuiickoit @enepanuy;

* 3aKOHOJATEJIbHO JIaTh OINpe/ie/ieHHe «KOMMEPUYECKHM I10J€TaM» BO3IYIIHBIX
CYAOB MECTHBIX BO3AYLIHBIX JIMHWM (WM Malod aBHAllMH), KaK OTAEILHOMY BHY
aBHAallMU, He OTHOCSIIEMYCS K aBHALlUU OOIIEro Ha3HAYECHHUS,

* KOMMEPYECKHUE IOJIEThl BO3AYIIHBIMU CyJaMHU MECTHBIX BO3IYLIHBIX JIHHUI
AOJDKHBI COMIPOBOXIATECS AUCTIETYEPCKUM 00CITy)KUBAHUEM U SLIETOHHUPOBAHUEM:;

* HEOOXOIMMO PAacCMOTPETh BO3MOXHOCTH OCHAIIEHHS a’3pOAPOMOB MECTHBIX
BO3NYWIHBIX JIMHUH  paJiHOHABUIalldOHHBIM  O0OpYIOBaHHEM, IO3BOJSIOLIAM
OCYIIECTBJIATh TUCTAHLIMOHHOE YTIPABJIEHUE BO3YIIHBIM IBHXKEHHEM, IS CHHYKECHUS
KOJIM4eCTBA aBHALMOHHBIX MPOHCIIECTBUA, NPUYMHON KOTOPBIX HEMOCPEICTBEHHO
WM KOCBEHHO SIBIISIETCS HEJOCTATOYHOE MU OCHAIICHHUE,

*paspaboTaHHas MeTOAMKa pacyeTa M cHcTeMa Ha 6ase A3U  sBisoTCs
YHUBEPCATBHBIMH Ul BCEX PEruoHoB Poccuiickoit Denepaiuu, mosToMy MOTryT
CIIOCOOCTBOBATh CHIDKEHHIO PUCKOB BO3HUKHOBEHHS aBHALMOHHBIX IIPOUCLIECTBUM
pu nonerax BC MBJI.

Peanusanus faHHBIX Mep CIOCOGCTBYET CHMIKEHHIO PHUCKOB BO3HHKHOBEHHS
ABHALMOHHBIX MPOUCIIECTBUH C BO3MYIIHBIX CyJOB MECTHBIX BO3IYIIHBIX JTHHHIA
JHUIIE B TOM Cly4ae, €CIM BCe OHM OyAyT 3aKOHOIATENbHO YTBEPKIEHHI B
COOTBETCTBYIOIMX MyHKTaX DelepaibHbIX NPAaBHI HCIOIb30BAHMS BO3YLIHOTO

TIPOCTPAHCTBA U NOJIOXKEeHUAX Bo3nymHoro konekca Poccuiickoii ®eneparuu.
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