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AKTYaJIbHOCTh TeMbl. YIPAaBICHUE TMOTOKAMH BO3AYIIHOTO JBMXKEHUS U
MPOMYCKHON CIOCOOHOCTHIO BO3AYIIHOTO MPOCTPAHCTBA SIBJISIIOTCS BaKHEHIITUMU
acrekTamu B cepe ynpaBieHUsI BO3IYITHBIM ABMKEHUEM, HApsAy ¢ 0€30MaCHOCThIO
noJyieToB. Bornpoc akTyaneH B yCIOBHSIX MOCTOSHHO PAacTYUIEro crpoca Ha Tpaguk,
OCOOCHHO MpPU BO3HHUKHOBEHUU HEMPEIBUICHHBIX COOBITHM, KOTOPHIE OKAa3bIBAIOT
BIIMSIHUE Ha MPUBBIYHOE PACIPEICIICHHE MTOTOKOB. B yClIOBHsIX COOMHBIX CUTYyaIuH,
BBI3BAHHBIX HEOJArONPUSTHBIMU TOTOJIHBIMH YCJIOBHUSIMHM, OTpPaHUYCHUSIMU Ha
UCIIOJIb30BaHUe Bo3AymHOro mnpoctpanctea (MBII), oTkazamMu TEXHHUYECKUX
CpPEACTB, TEpPUOABl  MUKOBOTO  CIpOca -  BO3HUKACT  HEOOXOAMMOCTH
nepepacnpeiecsiecHus] HaxOJAIMIUXCS B  BO3AyXe C€aMmoJieTOB. BpIOOp HOBBIX
TPACKTOPUIN TMOJIETOB MPOUCXOAUT B PEKUME PEaTbHOrO BPEMEHHU, B YCIIOBHUSX
neduiTa BPEMEHH, OCHOBHBIM KpPUTEPHEM SBISICTCS O€30MacHOCTh IOJIETOB,
SKOHOMHUYECKAsi COCTAaBJISIONIAs YXOJAUT Ha BTOPOM IUIaH, BO MHOTOM pPa3BUTHE
CUTYallud 3aBUCUT OT NPO(ECCHOHATHLHOTO OINbITA JUCHETYEpa IO YIPABICHUIO
BO3AYIIHBIM JBHXEHUEM M €ro IMCUXO3MOLMOHAIBHOTO COCTOSHUS B JaHHBIN
MoMeHT. B uensx mnoBbimeHuss S(QQPEKTUBHOCTH PpEryjJupoBaHUS TMOTOKOB
BO3AYIIHOTO  JIBMKEHHMSI WM CHIJKCHHs  HE3aIUIAHUPOBAHHBIX  U3JIEPIKEK
ABHAKOMIIAHUSIMH, MCCJIEI0BAHbl IIPUHIMIIBI HW3MEHEHHUs MAapUIPYTOB. Takum
o0pa3oM BO3HHMKAeT Hay4Has 3ajiaya, pa3paOOTKH METOJO0B aBTOMATHU3UPOBAHHOM
NOAAEPKKH TUCTIETYEPA, B BUJIE ITPEAJIAraeMbIX CLIEHAPUEB BO3MOKHBIX MAPLIPYTOB.
JlaHHbIE METONBI MO3BOJSAT CAENaTh BHIOOP B MOJIb3Yy TEX TPACKTOPHI, KOTOpPHIE
MO3BOJIIT BHOCUTh MHHUMAJIBHBIE MAHUITYJISIUMM WM TEM CAMBIM JOCTUTaTh
HE3HAYUTEIIbHBIX OTKJIOHEHMH OT ME€PBOHAYAIBHBIX [ApaMETPOB MapuipyTa,
3ampalivBaeMbIX aBUakoMmIanueil. HWrorom mponenaHHoW paOOThl  SBISETCS
pa3paboTka ajropuTMa Ui CO3/aHus WH()OPMAIMOHHOW CHCTEMBI TTOMOIIU
JUCTIETYEPy, TMO3BOJSIONIEH TIPOU3BECTH BBIOOP ONTHUMAJBHBIX TPACKTOPHH,
OCHOBaHHBI Ha Hauboiee yaadyHOM MPEABIAYIIEM HCTOPHUUECKOM  OIIBITE.
WNHTerpanus naHHOM CUCTEMBI B JIEMCTBYIOUIYIO aBTOMATHU3UPOBAHHYIO CUCTEMY
yrnpasieHus Bo3ayuHbIM JiBrxkeHueM (AC YB/I), m0o3BOIUT UCHIOJIB30BATh TEKYITYIO

U apXUBHYIO IUJIJAHOBYIO HH(OpMAlMIO O BO3AYLUIHOM [IBH)KEHUHU, aKTyaJIbHYIO



MeteouHopmainuio, wuHbopmanuio o orpannueHusx HBII, Tem cambim
OCYHIECTBIIAITh ~ MH(DOPMALIMOHHYIO  MOAACPKKY  JHUCHETYEpPY HAa  OCHOBE

HCTOPHYCCKUX CHCHAPHECB, HO C YYCTOM aKTYaJIbHbIX YCHOBHﬁ.

O0bexT HMccaegoBanusi. OpraHuzanus peryaupoBaHUs ITOTOKOB BO3YLIHOIO
npkeHus B AC YB/I.

IIpeamer wuccaenoBanusi. [IpuHIMIBI peryaupoBaHUsS MOTOKOB BO3IYIIHOTO
JBIDKCHMSI Ha JTare BBITIOJIHEHUS IMOJETOB, METOJBI MOAEPHHU3AIMKN OpraHU3aIuu
MPOIIECCOB PETYIMPOBAHUS MOTOKOB BO3AyIIHOTO ABMKEeHUS B AC YB/I.

Heas uccaemoBanus. Co3gaHue, UccCieloOBaHHE M OOOCHOBaHUE METOJOB H
anroputMoB  3(G()EKTUBHOTO aBTOMATHU3UPOBAHHOTO PETYJIMPOBAHHUS TOTOKOB
BO3JIYIITHOTO JIBUYKCHHSI.

3anaum ucciaeg0BaHuUs:

1. HccnepgoBaHue mpoliecca INIAHUPOBAHUS U PETYIUPOBAHMS TOTOKOB B AC
YB/.

2. Ananus 3ppeKTUBHOCTH CUCTEMBI peryaupoBanus notokos B AC YB/I.

3. OueHka W3MEHEHHUS MapUIpyTOB TMIPH  PACIPEACICHUU  TOTOKOB
BO3JIYILITHOT'O JIBH>KECHHSI.

4. AHanu3 BIUSHUSA U3MEHEHHBIX MapIIPyTOB Ha 3P (HEKTUBHOCTD MOJIETOB.

5. Pa3zpabGorka u 00OCHOBaHHE METOJa aBTOMATH3MPOBAHHOTO BHIOOpA
MapuipyTa.

6. PaspaboTka anropuTMa BBIJAYM ONTHUMAJIBHBIX PEKOMEHIANMNA TIO
pacHpeesIeHHAIO TIOTOKOB BO3IYIIIHOTO JIBUKEHHS.

MeTononoruss W MeToAbl HccaeaoBaHMsl. J[g TonMyyeHUs pe3yJbTaToB
HCIIOJIb30BAIMCH 3MIUPUUYECKUE METOJbl CHCTEMHOTO aHaldu3a W MaTeMaTH4eCKOi
cratucTuku. (s oneHkn 3¢(HEKTUBHOCTH M3MEHEHUS MapIIpyTOB MPUMEHEH METOJ]
CpaBHEHHUSI pacxojia TOMIMBA U UMUTALIMIOHHOTO MOAECIHUPOBAHMUS.

IIpakTuyeckass 3HAYMMOCTH PadOTHI 3aKIIOYAECTCS B pa3padOTKE METOJIMKHU

aBTOMAaTHU3WPOBAHHOIO MPOIECCca M0 EpepaclpeiesICHHIO TOTOKOB BO3TYIIHBIX CYZI0B B

PCKUME PpCalJIbHOTO BPCMCHH, B Ka4YCCTBC IIOAACPIKKHM OUCIICTUCPA YIIPABJIICHHA



BO3YIIHBIM JBHKCHHUEM.
Pabota cocTouT U3 BBEEHUS, TPEX IJIaB U 3aKIIOUYECHUS.

B mnepBoii riaBe paccMaTpUBAIOTCS NPUHLMWIIBI OPTraHU3aLUH PEryJINPOBAHUS
ITIOTOKOB BO3AYIIHOIO IBMKEHUS. JJaHHBIN MPOLECC COCTOUT U3 HECKOJIBKUX ATAIIOB:
- CTPATErnYEeCcKOro - MpeIBAPUTEIbHBIN cOOp MIAHOB MOJIETA TJIABHBIM HEHTPOM E€UHOM
cuctemMbl opranuzauuu BosaymHoro asuxkenus ('Ll EC OpBJl), uensio koTOporo
SABJISIETCS COCTaBJIEHUE CE30HHOIO PACIUCaHMs, KaK MPAaBUIO HAYMHAETCA 3a MOJIT0Ja U
3aBepIIAETCS 3a 2 CYTOK JO BPEMEHU COBEPIICHUS MOJIETA.
- IPEATaKTHYECKOr0 — BBIMOJHIETCS KOMIUIeKcoM cpeAcTB aBroMaruzaiuu (KCA)
IUIAHUPOBAHUSA W HCHOJBb30BaHMUS BO3AymHOro mnpoctpancta “CHUHTE3-IIMBIT.
[Ipencrasnsger coboil ¢opMHpOBaHHWE CYTOYHOTO IUIaHA BO3JAYIIHOTO JIBHXKEHHS IO
MmapuipytaM OBJ] Ha ocHoBe pacniucanus u raHoB @IIJI Ha moneTsl BHE pacnucaHus,
BBINIOJIHSIEMBIE B MpE/ENIaX 30Hbl OTBETCTBEHHOCTH, a TAKXKE IJIAaHOB Ha mosieTsl BC
roCyJapCTBEHHOW U 3KCIIEPUMEHTANIbHOM aBuanuu 1o Mapupyram OB/l BelionHsI€EMbIE
C a’poApoMOB 30HBI. DOpMUPOBAHHE U OTOOpaKEHHE IJIAHOB TOJETOB Ha 3aJaHHYIO
JaTy Ha OCHOBE PEHCOB IO PACHHUCAHUIO C L0 OLICHKH 0KMUJA€MOW MHTEHCHUBHOCTHU
BO3JIYLITHOTO JBUYKEHUS. 3aBepiraeTcs MPUHATHEM peleHus 00
YTBEPKJICHUN/HEYTBEPKICHUHN 3asBJICHHBIX IUIAHOB, MO CJICAYIOIIMM KPUTEPHUSIM:
PaBUIBHOCTH KOJM(HUKAIIMM HAUMEHOBAHMM BO3AYIIHBIX Tpacc u Touek BT;
COOJIO/ICHUsI HAMPaBIEHHOCTH JBWXKEHUs To ywyacTtkam BT; coOmromgenust mpaBui
srienioHupoBanus (B ToM yrciie RVSM); coGnroaeHus mpaBuil HCTIOIb30BaHMS YIaCTKOB
BT (Tonbko At BHyTPEHHHUX IMOJIETOB, TOJIBKO MO COTJIACOBAHUIO U T.J.); COONIONECHUS
PEXKMMOB U OIpPaHUYCHUM, 3asBJICHHBIX HA JAHHBIE CYTKH; COOJIIOJEHUS PErjJaMeHTOB
pabOThl OCHOBHBIX U 3allaCHBIX a’3pOINOPTOB, MPEACTABICHHBIX B 3aBKE; TOIYCTUMOCTH
npuema 3asBiaeHHbIX TUIIOB BC Ha OCHOBHBIX M 3allaCHBIX a’pPOAPOMax. COOJIIOICHUS
MPaBUII UCTIOIB30BAHUS KIACCOB BO3IYITHOTO MpocTpaHcTBa (kiace A, C, G).
- TaKTH4ecKoro BeIMoJHseTcs nocpenactBoM KCA miiaHMpoBaHUS M UCIIOJIB30BaHUS
Bo3ayuHoro npoctpanctea “CUHTE3-TIIMBIIT” kouTpoibs nocTymieHus uHGopMaiu o
XOJI€ peaIM3alMK CYTOYHOTIO IJIaHa; OCYLIECTBISET 00pabOTKy U aBTOMaTU3UPOBAHHYIO

nepenavy miaHoB nojietoB B AC YB/I, oka3piBaeT MHPOPMAIIMOHHYIO MOIAEPKKY O
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MoJjeTax Ha OCHOBaHMM NaHHbIX, noctynaromux u3 'Ll EC OpB/l. Ha sTtom e stamne
MPOUCXOJUT TMEPEPACHPENCICHUE TOTOKOB BO3AYIIHOTO JABWXEHHUS JHUCIIETYEPOM B
Cllydya€ BO3HUKHOBEHHMsSI OCJIOKHSIIOUIUX COOBITHH, HO y)X€ B MaHyaJlbHOM pEXKHME,
ucxonst u3  Npo(EeCCHOHAIBHOTO  OMNbITA, KBAIM(PUKAIMU U CUTYAIMOHHOU

OCBCOOMJICHHOCTH.

Bo BTOpOIi ri1aBe oNMMCHIBACTCS BIUSHHUE OCIOKHSIOMMX COOBITUI HA MPUBBIYHOE
pacnpeiesieHrue MOTOKOB.
beuin  uWccienoBaHbl OPUYMHBI, KOTOPBIE SIBUIKWCH KaTalW3aTOPOM M3MEHEHUS
MapIIpyTOB, U pa3AeCHbl MO rPyNIam:
- HEOJIAaroNPHUATHBIC METEOYCIIOBHS
- orpannuenus MBII
- HEIITATHBIE CUTYAIlUU
- Ieperpy3Kka opraHoB o0ciykuBaHus Bo3ayiHoro npwkeHus (OB/I)
- HapyIIeHue paboThl a’poropTa
Ha puc. 1 mnpencraBineno Harisgao Bun cobwsitus B AC YBJI, Bei3BaBiiee

HEO0OXOAUMOCTh U3MEHEHHSI MapIIPyTOB — BHe3arHoe orpanndeHue VBII.
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Pucynoxk 1 Bue3anmHoe orpaHndeHre UCTIOIb30BAHUS BO3YIIHOTO

MPOCTPAHCTBA

JIyisi BBITIOJTHEHHSI pacyeToB Oblla coOpaHa CTAaTUCTHKA MPHUYMH, BBI3BIBAIOIIUX
M3MEHEHHE MapiipyTa C BO3MOXHBIMH creHapusmu 3a mnepuon 2023-2024r.,

TUCTOTpaMMa Tpe/cTaBlIeHa Ha puc. 2.
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Pucynoxk 2 CtaTuctika Npu4vH U MPUMEHSIEMOT0 ClIEHApHs

Ha yuactke mapmpyra peiica SVR2455, tun BC A321, smenon mnonera 350,

npoxozsamiero B MockoBckoit 3one: KOGOM- EKPIR- NENVA-ESETU-IRBOT-
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Pucynok 3 IlepBonavansnsiii MapupyT B AC YB/]
Ha puc. 4 npencraeinen ¢akruueckuii MapuipyT BC, oauH U3 BO3MOXHBIX

CLIEHapHEB, KOTOPBINA MPOXOAUT HAa O€30MACHOM YJaJI€HUH OT 30HbI TPO30BOTO OYara.

Pucynok 4 ®aktuueckuit MmapuipyT B AC YB/I
Bo3moxHbIe crieHapuu:
Cuenapuii 1. KOGOM- EKPIR- NENVA-ESETU-IRBOT-LANRO-OTKOL-OKSUD-
OKMID na6op smenona 370 — Bpemsi Ha y4acTKe MapIIpyTa OCTaloCh Obl HEU3MEHHOE.
Cuenapuit 2. KOGOM- EKPIR -OKMID cnenoBats Ha smienone 350 — BpeMs Ha
y4acTKe MapuIpyTa COKpaTUIOCh Ha 2 MUHYTHI.
Cuenapuit 3. URAGO- UNUSA- OKNAN -OKMID cnenoBate Ha smienone 350 —
BpEMS Ha y4acTKE MaplIpyTa yBEIHYUIOCH Obl HA 2 MHUHYTHI.
Cuenapuii 4. KOGOM- EKPIR-NENVA- LARNO-BUDOM-OKMID cnenoBate Ha
smrenoHe 350 — BpeMs Ha ydacTKe MapuIpyTa yBEIHIUIOCH Obl HA 3 MUHYTHI.
Jliist penienust 3a/1a4u 1Mo ONTUMHU3AIMH TIPoIiecca o BEIOOPY CIieHApUst M3MEHEHUS
MapimpyTa OyJeM HCIIOJIb30BaTh CUCTeMY MaccoBoro obcimyxkuBanus (CMO). Ha puc.5
MpeCTaBICHA CXeMa OJHOKaHATBHON Pa30MKHYTON CHCTEMBI MACCOBOTO 00CTYKUBaHUS

C HEOTPAaHUYECHHOMN OYEPENbIO.
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Pucynok 5 Cxema oHOKaHaJIbHOW Pa30MKHYTOM CUCTEMBI MAaCCOBOTO

00CITy’)KUBaHMS C HEOTPAHUUYCHHOU OYePEIbIO
Cocrosianst CMO npeacTaBiIstoTCs CIeaYINUM 00pa3oMm:

So — KaHaJ 00CITy)KUBaHHS CBOOOJICH

S1 — KaHan 00CIy)KMBaHUS 3aHSAT- €CTh COOBITHE, BbI3BaBIlee c0o0il moTokoB BC, HO HeT
U3 3a5BOK, JUIsl KOTOPBIX HEOOXOIMMO U3MEHEHHE MapIpyTa

S -

KaHaJI OOCIy)KUBaHHUS 3aHAT,

OJlHA 3asBKa HAa W3MCHCHHE MapIIpyTa
oOpabaTbkIBaeTCs

Sk+1 — KaHaJ 00CITy>)KMUBaHUS 3aHAT, K 3as1BOK 00paOOTaHbI U )KIyT HA3HAYEHUS CIICHAPUS

Sm+1 — KaHan 0OCTY>KMBAHMS 3aHAT, M MECT B OUEPEIH 3aHATHI U KIYT 00pabOTKU

Bripaxkenus 11 BEpOSITHOCTEN COCTOSIHUM, KOTOPBIE HE 3aBUCIT OT MOMEHTA BPEMEHH,
npu t — oo paccmatpuBaeMoit CMO MokHO 3anucath B cienyromemM Buse (1):

So Po-AoAt = P1-noAt;  =ko Po=poP1 Po=po.P1 (1)

81 P1 ~(7u1 + uo) At= Po.}ont + Pz.ul-At; = (7»1 + },Lo) .P1 = Po.)no+ Pz.},tl P1=p1 .Pz (2)

[Tonyuum cucteMy ypaBHEHUN:
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APy = uoPy
MPy =, P,

MecPr = Ui Pryr
P1+P1++Pk:1

),

rjie: A — UHTEHCUBHOCTH nocTymuieHus B CMO 3asiBok
[l— THTEHCUBHOCTh OOCTYKMBaHUSI 3aIBOK

p =M — kodpunuent 3arpyzku CMO

Hcxonst u3 3asBIEHHBIX HOPMATHUB MPOMYCKHOW CIOCOOHOCTH JMCIETYEPCKUX
MyHKTOB (CEKTOpOB) paroHHOro aucnerdepckoro mneHtpa (PLl) MockoBcko#t 30HBI,

npeJicTaBieH Ha puc. 6.
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Yraepwieno

npuxatom Guanana «MILAYB/l»
I'YI1 al'ockopnopatis no OpB/l»
or »f’;(g}:iﬂzoza Ne-/550

3asnsaennnie 3naucunii nopmaTnson nponyckuoii cnocobnocrn
Ancneriepekux nynkros (cexropos) PAIL

< Ibphia}lsnu nponyck#oii cnocobnocrn (BC/uac)
'(l;:',:.,p.(g),:?'): Ricirsenon 1 ,qucnmwcpnYB)I ‘3 2 mencricpa YBJL
0B nynKy (cexrop) | Jlonycrumoe | pcfmnbm)‘ . Jlonycrivoe ”pc',wnb"“,
THAMCHHC At oo [ HAUCHHC e
— ’ s IHAUCAUC | IHAYEHHE
‘ CexropBI i 57 68 .
Cexrop B2 | 57 69
Cexrop B3 i ! 60 72
}_A('cmopm — 59 ] __'H—'“
Cexrop B23 o = | 57 69
Cexrop B123 | 51 | e8|
Cexiop B1234 i 57 6|
Cexrop I') 51 61 ‘
Cexrop 12 i r 59 N
Cexrop 112 s i }_—“—S—I——_' 61
Cexrop I'3 i 58 T 70 I
Cexrop T4 59 e ,
[ (‘eajrop s 55 66 |
i Cexrop 45 A o 55 66 |
L_(; cxTop 1345 X 55 66 ‘l
Cexrop 31 SE’; '__—‘_TA f
Cexrop 32 : 55 66
Cexrop 33 ) 50 61
_ CorTop313 50 61
~ Cexrop 3123 50 61
Cexrop K1 48 57
| ___(_f.cfmp K2 B 5 54 65 |
i Cextop K3 S [ 62
[ ! Cexiop K4 S| 70
. _Cexrop K13 i 48 57
Cexrop K24 54 65 3
| Cexroplli - 47 57 | L
[ Cexrop 112 59 s v
Cexrop 13 49 T
Cexrop 1123 R -y 19 6 !

Pucynok 6 3asiBneHHbIE HOPMATUBBI IPOMTYCKHON CITOCOOHOCTH JTUCTIETYEPCKUX

ITYHKTOB

Jlnst yaactka mapuipyra, mpoxojsiiero B MockoBckoii 30He B cextope ['12: KOGOM-
EKPIR- NENVA-ESETU-IRBOT-LANRO-OTKOL-OKSUD-OKMID  npenenbpHO
nomyctumoe 3HaueHue 61 BC/gac, A = 1,01 BC/mMun B cpemnem Ha 00pabOTKy
MOCTynarolie 3asiBKu B cekTop (Ha BeneHue paguooomena ¢ 1 BC) nucnetuep

3aTpavYuBacT L = 3 MHUHYTbBI, HO MbI HCXOJHUM H3 CHUTyallUH cOOMHOrO JABMOXKCHU A,
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COOTBETCTBEHHO BpeMsI Ha 00CTy>KHBAHUE 3asBKU YBEJIUUUBAETCS B 2 pa3a, UCXOJUM UTO
W= 6 MUHYT, Ha BX0J M=3 3asBKH, KOTOpbIE )KIyT 00padoTku. [IpoBenem ananus padoThbl
CMO. Onpenenum kordduiment 3arpy3ku CMO p =0,34. Beipaxkenust 111 puHATBHBIX
BEPOATHOCTEU CcOCTOsIHMI paccMmaTpuBaeMoil CMO npu 0AMHAKOBOW MHTEHCUBHOCTH
MOCTYTUICHUS 3asIBOK U UX OOCTY>KUBAHUU Ai = A, Wi = L, (1=0...m ) MOXXHO IIPEACTaBUTh
B BUjie hopmyibl (4):

PO: (1 + ,0 _|_p2 _|_ e p k)'l = t_gm+1:1:_gm+l1 (4)

1-p
[Tonyuaem Po= P m+1=0,17, moctynuBmas B CMO 3asBka moJiydaeT OTKa3 B

obcnyxuBannu, eciii CMO HaxoAWTCS B COCTOSSHUM Sm+1, T.€. BEPOSTHOCTh OTKa3a B

O6CJIY)KI/IBaHI/II/I 3a4BKHU - HAa HA3HAYCHUC CIICHAPHWA MApIIPyTa paBHA

Pm+1 = pm+1 PO, (5)

P m+1 = 0,009 = 0,1, T.e. 1% 3asBKHM Bcero JuIlb HEe Oyay 0OCIIYy)KEHBI - UTO SIBISETCS
XopomuM TMnokaszateneM. OmnpenenuM cpeaHee BpeMsi MPeObIBaHHUS B O4YepeaH IS

Ha3HaueHus clieHapus o Gpopmyiie (6):

_ Loy _ 1-p2+2:p3+---+m-pm+1
=57 = A )

toe= 0,92 = 1 MuH, BBIBOJIbI POBEICHHOTO MCCIICI0OBAHUS TOATBEPIKIAIOT, UTO BPEMs

O’KHMJIAHUSI HA HA3HAYEHMS CLEHApHUs B 1 MUH BIOJIHE TOITyCTUMO, OJJHAKO YBEIUYEHHE
KOJIMYECTBa 3assBOK Ha 00pabOTKy, MPUBEAET K BO3PACTAHUIO CPETHEr0 BPEMEHH
npeObIBaHUs B O4epeu. ABTOMATU3MPOBAHHAS TOJMIEP)KKa IMpolecca M0 Ha3HAYCHHIO
CIIEHapHsl MO3BOJUT 3aTpauynBaTh MEHbBIIIE BPEMEHU Ha 0OpabOTKY 3asBKH W OOpaTUT

BHUMAaHME JUCIIETYEPA HA IPUOPUTETHBIN CLIEHAPUU JJIS OJIb30BATENCH.

B Tperbeii riiaBe paccmaTpuBaeTcs MPOLECC MO OpraHu3allid MapuIpyTOB
ABUAKOMIIAHUSIMU, KOTOPBIM OCYIIECTBIISIETCS MPU TMOMOLIM MPOTPAaMMHOTO MaKeTa
Asposionusa. [{ns pacdera CTOMMOCTM AaBHAMeEpesieTa HCMHOJb3YIOT Hapamerp KOCT
MHJIEKC, YTO SIBJISIETCSI COOTHOIIEHUEM 3aTpaT Ha pacXo TOIIMBA (KM, COOTBETCTBEHHO,

LIEHE TOIUIMBA) 3a ATO K€ BPeMsI K OIIaTe BPEMEHH IOJIETa IKUIAXKY BO3YIIHOTO CYyJIHA,
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JU3VUHIOBBIX IUIATEXKEH W JPYyrux W3JAEpXkeK i BblNoJdHeHus peica. Ilo maHHbIM
cratuctuku u3 apxusa AC YB/I, no BC BemmonHuBImMM mmoneTsl B MOCKOBCKOM 30HE 3a
2023-2024r., npeAcTaBieHa Ha rucTorpamMmme Ha puc. /, tun A321, asisercs Haubosiee

yacTo BcTpevarommmes tTunom BC.
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Mepuopg HabntogeHna 2023-2024r.

Pucynok 7 KonuuectBo peticoB B % OT oO1iero 4ucia 3a nepuos HaomoaeHus 2023 -

2024r.

st yaactka Mapripyta, npoxozasmiero B Mockosckoit 3oue: KOGOM- EKPIR-
NENVA-ESETU-IRBOT-LANRO-OTKOL-OKSUD-OKMID, ans BC tanm A321, npu
MOMOIIM TPOrpaMMHOI0 MakeTa AlpOJIOLHKS CpPaBHUM MapaMeTp KOCT HHIEKC C
3aTpaTaMM TOIUIMBA HA JAHHOM ydacTke sl cueHapusa 1,2,3 m 4 COOTBETCTBEHHO,

npejicTaBiaeHo B Tabl. 1.
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Tun M3nagansn Cuenapmii 1 Cuenapuii 2 Cuenapuii 3 Cuenapuii 4
BC BI1 MapLIPYT
KOGOM- KOGOM- KOGOM- URAGO- KOGOM-
EKPIR- EKPIR- EKPIR -OKMID | UNUSA- EKPIR-NENVA-
NENVA- NENVA- OKNAN - LARNO-
A ESETU-IRBOT- | ESETU- OKMID BUDOM-OKMID
1 LANRO- IRBOT-
OTKOL- LANRO-
OKSUD-OKMID| OTKOL-
OKSUD-
OKMID
FL FL 350 FL 370 FL 350 FL 350 FL 350
Ckopocts| M 0,67 M 0,67 M 0,67 M 0,67 M 0,67
M
Kocr 30| 20| 10| 30| 20| 10| 30| 20| 10| 30| 20| 10| 30 20 10
H/IEKC
Pacxon (5734 | 5631| 5592|5801 [5691 5612 5612 [5531 | 5484(5821 5698 | 56525846 | 5783 | 5761
TOILIMBA

Tabmuma 1 MI3MeHeHue pacxo/ia TOIUIMBA B 3aBUCUMOCTH OT CIIEHApHs

3aBUCUMOCTh pacxoga TOINIMBA IMIPpU OAMHAKOBBIX ITOKA3aTCIIAX KOCT MHACKCA JIA

BBIOpAHHBIX CIICHAPUEB MPEJICTaBICH HA puC. 8.
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Pucynoxk 8 3aBUCHMOCTB pacxo/ia TOTUIMBA OT CIIEHAPUSI

W3 nannbIx Tabnauipl 1 MOKHO clenaTh BBIBOJI, YTO MPHU OJMHAKOBBIX 3HAUECHUAX
nmapaMeTpa KOCT HHJAEKC, pacxoj TOIUIMBAa B 3aBUCUMOCTH OT CLEHapusi Oyjaer
BapbUPOBATHCS.

[Ipoussenem paHKUpPOBaHUE CLICHAPUEB 110 I'PYIIIaM:

- cueHapuu rpynnsl 1. CnepoBaHue Mo MCXOJHOMY MapuIpyTy, UCIIOJIb30BaHUE
TOYEK MapuipyTa IO IUIaHy, CHPAMIIEHHE B Mpeaeiax MaplipyTa, COXPAaHEHHUE
VCXOJHBIX IapaMETPOB CKOPOCTU U BBICOTHI ITOJIETA 10 TOJaHHOMY IUIaHA.

- cueHapuu rpynmnsl 2. CieloBaHHE 110 KCXOAHOMY MapuipyTy, HO C U3MEHEHHEM
[IapaMeTPOB MOJIETA — CKOPOCTH U BBICOTHI MOJIETA.

- cueHapuu rpymnmnsl 3. CleoBaHWE MO U3MEHEHHOMY MaplIpyTy, COXpaHEHUE
VCXOJHBIX IaPaMETPOB CKOPOCTH U BBICOTHI ITOJIETA.

- cueHapuu rpynnsl 4. CienoBaHue N0 U3MEHEHHOMY MapuipyTy, ¢ U3MEHEHHEM
[IapaMeTPOB IOJIETA — CKOPOCTH U BBICOTHI MOJIETA.

[ToBeimenne 3(hPEeKTUBHOCTH TpOIEcca MO0 BHIOOPY CIIEHAPUS JOCTHTACTCS MyTeM

MUHHMU3AIMU  HEOOOCHOBAHHBIX  PACXOJ0OB  TOILUIMBA  TOJIb30BATENSIMU  IPHU
BO3HUKHOBEHUU OCJIOKHSAIOMIUX COOBITHI. OCHOBBIBasSICh Ha apXMBHBIX JaHHBIX

(1)aKTI/I‘-IeCKI/IX BBIIIOJIJHCHHBIX ITIOJICTOB, U UX CPABHCHHUC C IINIAHOBBIMH JaHHBIMH 34 3TOT
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K€ TIepUOJ BBI3BIBACT 3aKIIOYCHHE, YTO B MpHOpHUTETE i mojib3oBareneil BII
CIICHapU# TPYIIHI |- BBI3BIBAIONINI MUHUMAIbHBIE OTKJIOHEHHUS HA TAHHOM y4acTKe OT
3asBJICHHBIX I10JIb30BATEIsIMHU MapaMeTpaMu B BHUJE IUIaHa mojiera. B cimywae, xoraa
BBIOOD clieHapusl Tpymibl | HEBO3MOXKEH U3 COOOpakeHUs 0€30MacCHOCTH, HEOOXOUMO
MEPEXOUTh K PACCMOTPEHHUIO CLIEHAPHSI TPYMIIHI 2, TaK KaK CIEHAPHUU U3 3TOU TPYIIIEI
UMEIOT HE3HAUUTENIbHbIE OTKJIOHEHUs 0 PAacXoAy TOIUIMBA, €CIM CHOBAa HE yJaeTcs
NPUMEHUTH CIICHApUH TPYMIIBI 2, TOTAa HEOOX0IMMO TEPEXOIUTh K CIICHAPHIO TPYIIIIBI
3 ¥ Tak janee, uCXo/is U3 COOOpakeHHs CHKEHUS HEOOOCHOBAHHOT'O pacxo/ia TOIUIHBA.

Ha ocHOBaHMH BBIIIEN3II0KEHHOTO OBLT pa3paboTaH alrOpPUTM, TPEICTaBICHHBIN Ha

puc. 9 mo BIOOPY ONTUMAJIBHOTO CIICHAPHSI.
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EcTs 11 coOHITHE Ha
YUacTKe MapmipyTa?

[IpuMeHseM MapIIpyT 1O

IUTaHy

JA

Hemonms3oBanme  0assl  JIAHHBIX 110
BOIMOKHBIM ~ CIIEHAPHAM T8 JaHHOTO

Y4acTKa MapuIpyTa

A
HET

Heobxomumo

HeoOxomMa  1H

H3MEHeHHe
peMapmpyTH3amma?

BHICOTHI?

[IpuveHM

CIleHapHit 47

3ajlepAxKa 10

CrpsammeHte

I10 MapmpyTy? MapmipyTy B 30

[Iprvennm

creHapui 37

y

TIpHMeHSEM — MapmIpyT

IIpuMeHHM

ITpumennmM
10 CLEHAPHIO 4

cIleHapHit 2?

crerapmit 1?

[puMeHseM — MapmIpyT

110 CIEHApHIO 3

[IpuMeHseM MapIIpyT 1o IIprMenseM MapmIpyT 10

cleHapHwo | CLIEHApPHIO 2

PucyHnok 9 Anroputm no aBTOMaTU3UPOBAHHOMY BBIOOPY ClIEHApUS
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MonenupoBaHue Ipolecca IO aBTOMAaTU3WPOBAHHOMY  BBIOOPY — CIICHApHs
BBIIOJIHEH Ha 0a3e makeTa mporpammupoBaHus —Statistica Advanced Linear,
NpeIHA3HAYCHHOTO JUIsl CTaTHCTHYECKOro aHanmu3a jaaHHbIx. Cpena mojjep)kKuBaeT
co3anue 0a3bl TaHHBIX, MPOCKTUPOBAHKUE AJTOPUTMOB U BBIMOJIHCHHE KOMIIBIOTEPHBIX
HKCIIEPUMEHTOB B COOTBETCTBHUH C CO3JaHHOW MOJEJBIO, BKIIIOUAs Pa3IMYHbIC BHIBI
aHanu3a. Mcrnonb3ys gaHHbIC TaOJUIbI | U BBITOJIHEHUE MTOATAIMHBIX 3aITPOCOB, COTJIACHO
HPEUI0KEHHOT'0 aJIrOpUTMa, IPUBEET K BRIOOPY ONMTUMAIBHOIO CIIEHAPHS JIJIS JaHHOK
curyarui. Ha puc. 10 mpeacraBieH pe3ysibTaT dKCIIEPUMEHTa — rpaduK BEPOSATHOCTH
pacrpesie/ieHus1 CIICHapUeB MO0 KPUTEPHUIO pacxoja TOIUIMBA. V3HAavalbHBIH MapIipyT
obo3zHaueH 1mudpoit 0, mamee wuaer cueHapuii | u crHeHapuil 2, Kak BHJIHO U3
pacrpezie/ieHUs 3TO U €CTh ONITUMAaJIbHbBIC CIIEHAPUH IS BBIOOPA, YETro HElb3s cKa3aTh O

cueHapuu 3 u 4.

padmk ewibopa cueHapua
HopmansHoe
nonoxenne=41.6000, macwra6=33.9823
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Teopetuueckan (yHKUMA pacnpeaeneHna
Pucynok 10 I'padux BeposiTHOCTH pactpeneneHus ClieHapus UCXO U3 pacxoaa

TOIIJINBa

3akiaoueHne
ITo pe3ynbraTam McclieI0BaHUS BBISBICHBI OCIOKHSIOMINE COOBITHS, BIUSIONINE HA
MIPUBBIYHOE pACIpECICHUE MapIIPyTOB BO3AYIIHOTO JBWKCHHUS, MPOU3BEJCH aHAIU3
Iporiecca o BEIOOPY CIiCHAPHS, KOTOPBIN TTO3BOJIMIT OIIPEACIIUTh KITFOUEBBIE TapaMeTPhI,
pPAaHXXHPOBATh CIICHAPUU 110 TPUOPUTETHOCTH U pa3padoTaTh aJITOPUTM IS
ABTOMATH3AIlUM TIOJJICP)KKH TPUHATHS PEIICHUM IO BBIOOPY CIIEHApHs, UCXOAS W3

COO6pa)KeHI/II71 MHWHUMU3alNN1 HEOOOCHOBAHHO 3aTpadYuBaACMBIX  II0JIb30BATCILIMUA
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pecypcoB. ABTOMATHU3UPOBAHHAS TMOJJEPKKA B PEKUME PEATBHOIO BPEMEHM OKaXKET
MH(}OPMAIIMOHHYIO NOAJIEPKKY JUCIIETYEPY, ITOBBICUT CUTYallMOHHYIO
OCBEJIOMJIEHHOCTb, CHU3HMT BO3pPACTAIOLIYI0 HArpy3Ky Ha JUCHETYEPA U IO3BOJIAT
0O0JIbIlIE BPEMEHH YAENATh MEPBOOUEPEAHON 3a/1aue - MOJJAEPKaHue JOJKHOTO YPOBHS

0€30MacHOCTH II0JIETOB.



