@EJEPAJIBHOE ATEHTCTBO BO3JYIIHOI'O TPAHCIIOPTA
(POCABHIALTHS)

PEJEPAJIBHOE 'OCYIAPCTBEHHOE BIO/IVKETHOE OBPA30OBATEJILHOE
YYPEXIEHHUE BBICIHIEI'O OBPA3OBAHUS «MOCKOBCKHI
I'OCYJAPCTBEHHBINA TEXHUYECKUI YHUBEPCUTET I'PAJKIAHCKOII
ABUAIIAN» (MI'TY T'A)

PAKYJIbTET VYnpapieHus Ha BO3LYIIHOM TPAHCIOPTE

KA®EJAPA VYrpapineHus BO3AYIIHBIM JBHKEHAEM

Hanpasaenune noaroroBkn 25.06.01 AspoHaBuraius 1 SKCILTyaTaIys

(](Oﬂ H HaHN EHOBAHHME HANPAaBJICHHUA ﬂUiIl"OTOBKH)
ABHALMOHHOM U paKeTHO-KOCMHYECKOM TEXHUKH

Hanpasaennoers 05.22.13 HaBurauust u ynpasieHne BO3AyIIHBIM ABMKEHHEM

(HAaMMEHOBEHUE HATIPAB/IEHHOCTH)

HAYYHO-KBA/IUOUKAIIMOHHASI PABOTA

Tema MeTo/bl U aNrOpUTMEI IPUMEHEHHUS] HHCT)YMEHTOB YIIPaBIEHHSA

BO3/1YLIHBIM JIBH)KEHUEM JUIS IIOBBIIIECHUS 2 (HEKTUBHOCTH MOJIETOB

BO3OYIIHBIX CYIOB

OO0yuyaromuics: Yysukoscras E. K. 22{1
(9.H.0.) /mb F
Hay4qublii pykoBoAHTeNb: k. T, H., noueHT [Teuenexckuii B. K. ,/éf):v:;ﬂq/
(yu.creneus, yu.3sanue, ®.1.0.) \;ffm;)
Peuensenrel: Yl , JoyeuT /ngjzmzr PA Zod
(yu.creneus, yu.sanue, ®.M.0.) (IToanuce)
L1A. Jpep. ﬂ/ﬂcmywz /4 . Jﬁb -
" (yu.crenens, y4.38anue, ©.M.0. ) (IToanucs)
Pabora nonymena k 3amure: 4
3aBenyrommuii kadeapoii Heuaes B. H. S
(yu.crenens, yu.3anne, ®.H.0.) \ )(Jﬁnnuca)

MOCKBA 2024



AKTyaJIbHOCTh TeMbl. llpuoputeTHoil 3amadeil opraHoB O0OCITyKHBaHUSA
BO3JYLIHOTO JIBUJKEHHUS SIBIsETCS oOecnedeHne Oe30IaCHOCTM M SKOHOMMYECKOM
3¢ (HEKTUBHOCTH MOJIETOB BO3AYIIHBIX CYJO0B. [ 3TUX Lieaei opranbl 00CTyKUBaHUS
BO3YIIIHOI'O JIBM)KEHHSI MCIOJIB3YIOT PA3JIMYHBIE MHCTPYMEHTHI, BIUSIOIIME HAa XOJ
BBINIOJIHEHHS TOJIETOB BO3JAYIIHBIX CYAOB, YTO HMHOIZIAa MOXET IOBJE€Yb 3a COOOM
HE3aIUIaHUPOBAHHBIE U3ACPKKH JIJIs1 aBUAKOMITAHHM.

B nenax mnoBeimeHuss 3()(PEKTUBHOCTU HCIIONB30BAHUS MHCTPYMEHTOB IpHU
VOPABJICHUH BO3IYIIHBIM JIBHOKEHHEM W CHIKEHUS BO3MOXHBIX — M3IEPIKEK
ABUAKOMIAHUSMHU TPOBEJICHO KCCIECJOBAHUE BIUSHUSA JTHUX HWHCTPYMEHTOB Ha
3¢ (HEeKTUBHOCTH TOJIETOB BO3IYLIHBIX CYJIOB IMpPH TAKTHUYECKOM OOCTY>KUBAaHWUHU, U
pa3paboTaHbl aJrOPUTMBI, CIIOCOOCTBYIOIINE ONTUMAIBHOMY HCIIOIb30BAHUIO JAHHBIX
MHCTPYMEHTOB C YYETOM MHTEPECOB MOJIb30BATENEH BO3YIIHOIO TPOCTPAHCTBA.

HTorom mpoaenaHHOW pabOTHI SBISETCS pa3paboTKa aJropuTMa MOMOIIU IS
cO3/1aHUs UH(POPMALIMOHHON CHCTEMBI ITOMOIIM JUCHIETYEPY MPHU NPUHATHH PEILICHUIN
0 HCIOJIb30BAaHUIO HMHCTPYMEHTOB JUCIIETYEPAMM  YIIPABICHUS BO3QYLIHBIM
nBwkKeHueM. JlaHHas cucTeMa MOXEeT ObIThb HMHTETpUpOBaHAa B JCHCTBYIOLIUE
ABTOMAaTU3UPOBAHHBIE CUCTEMBI YIIPABICHUS BO3AYIIHBIM JIBUJKEHHEM, YTO MOBBICHUT
3¢ (EeKTUBHOCTh  MCIONB30BAaHMUS  BO3JIYIIHOTO IPOCTPAHCTBA  I0JIb30BATEISIMU
BO3/YLIHOTO MPOCTPAHCTBA 0€3 HEOOOCHOBAHHOI'O MOBBIIIEHUS pacxoja TOILIUBA IO
MapIpyTy.

O0bexkT wuccaenoBanusi. Oprad oOpraHu3alyyd  BO3AYIIHOTO JBHKCHHS
OCYUIECTBJISIOIINN TAKTHYECKOE IIJIAHUPOBAHUE BO3AYLIHOTO JABUKEHHUS.

IIpeamer wucciaenoBanus. OpraHusanys IUIAHUPOBAHUS — BO3JYLIHOIO
IBWKEHUS B PO.

Heab wucciaenoBanusi. PaspaGotka u  obocHOBaHue 3(PGHEKTHBHOTO
UCIIOJIb30BAHUSI METOJIOB U aJTOPUTMOB MPUMEHEHHS WHCTPYMEHTOB YIIPaBICHUS
BO3/IYIIIHBIM JIBUKEHUEM.

3apaum nuccjie10BaHusA

® oOmpele’eHHEe  OCOOEHHOCTEH  OpraHu3aluy  IUIAHUPOBAHUS
BO3JIYIIHOTO JIBU’KEHUS HA BCEX ATarax IoJera;

®  HCCleIOBaHHE OCOOEHHOCTEN OpraHU3alvy MJIaHUPOBAHMS TTOJIETOB
B aBUAKOMIIAHUSX;

®  OIICHKA U3MEHEHUS IJIAHOB MOJIeTa PHU 00CTY>KUBAHUHU BO3TYIITHOTO
JBH>KCHUS,

® aHAIW3 BJIUSHUS HMHCTPYMEHTOB  YIPABICHUS  BO3JYIIHBIM
JBUKEHUEM Ha 3((PEKTUBHOCTH MOJIETOB;

®  paHXKUPOBAHME  HWHCTPYMEHTOB  YINPABJICHUS  BO3IYIIHBIM
JBYDKEHUEM C y4eTOM 3(P(HEeKTUBHOCTH MOJIETOB,

® OICHKA OCHOBHBIX THWIIOB BO3AYILIHBIX CYAOB, IOJb30BaTENCH
BO3yIIHOTO npocTtpancTsa PD;



e 000CHOBaHME  paHXHPOBAHUS  UHCTPYMEHTOB  YIPaBICHUS
BO3/YLIHBIM JBMKEHUEM I10 YPOBHIO BIUSAHUSA Ha 3(PPEKTUBHOCTD MOJIETOB,;

e pa3paboTKa aJropuTMa IOMOIIM TpU BbIOOpPE HMHCTPYMEHTA
yIpaBieHUs! BO3AYIIHBIM ABMKEHUEM C Y4ETOM 3 (HEKTUBHOCTH MOJIETOB.

Metoagoioruss ¥ MeTOAbI MCCJHEAOBAHUA. [[nd mOJydeHUsT OCHOBHBIX
pE3yNbTaTOB  JAMCCEPTAIIMOHHOW pabOThl  HCIONB30BaHBl  0a30BbIE  METOJbI
MaTeMaTHueckoro aHanuza. st oneHkn 3¢(GEeKTUBHOCTH BIUSHUS HHCTPYMEHTOB
YOPABJICHUS BO3AYIIHBIM JABMKEHHUEM NPHUMEHSUICS METOJ CpPaBHEHHUs pacxoia
TOIIMBA U KJIacCU(UKALIMK TUIIOB BO3AYIIHBIX CYJIOB.

I.PaH)KI/IpOBaHI/Ie HHCTPYMEHTOB YHPaBJCHUA BO3AYIIHBLIM ABUKCHUEM,
COrJIaCHoO 9aCTOTEC MX IPUMCHCHHUA.

B cootBercTBUM C (pazeosorueii, ucnonbdyemoir B gokymeHTax HNKAO
JIUCIIETYEpa YIPABICHUS BO3IYIIHBIM JBHKEHUEM B ILEISAX OpPraHM3allid MOTOKOB
UCIIOJIb3YIOT UHCTPYMEHTHI, TPUBOAIIME K U3MEHEHHIO [TAPAMETPOB IIAHOB MOJIETOB.
K Takum uHCTpyMEHTaM OTHOCSITCS:

BCKTOPCHUC - M3MCHCHHC HAIIPABJICHHUC ABHIKCHWA BO3AYIIHOI'O CyJdHA ITYyTCM
BbIAa49U €MY KOHKPCTHBIX KYPCOB I10JICTA,

CIPSIMJIEHHE — Pa3peLICHHUE CIEA0BATH IO KpOTYANIIEH JIMHUH ITyTH B IIpEIeax
TOYEK MapIIpyTa;

HU3MCHCHHC DJIICIIOHA II0J€Ta — HM3MCHCHHUE BBICOTHI ITIOJIE€TAa OTHOCHTCIBHO
3asiBJICHHOM B IIJIaHE II0JICTA,

HU3MCHCHHUC CKOPOCTH ITI0JICTA — 3aJaHHC KOHKPCTHBIX CKOpOCTeﬁ, OTJIMYHBIX OT
3aJaHHBIX B IIJIAHC I10JICTA,

peMapiipyTH3alnus — U3MEHEHUE MaplIpyTa MoJieTa, BKIYaroee H3MEHEHNE
TOYEK MyTH U BO3AYIIHBIX TpacC.

JlaHHBIE MHCTPYMEHTHI BIIMAIOT Ha MMApaMETPhl, 3asBJICHHBIE B INIAHAX MOJETa
(Bpemsi, TOuka, BbICOTa, CKOPOCTh), a, CJIEJOBATENbHO, BIEKYT 3a COOON M3MEHEHHUEe
TOTUTUBHOU 3(PPEKTUBHOCTH MOJIETA.

I[J'ISI OLICHKH mpouecCcoB OopraHu3anuu BO3AYIIHOT'O JABHWOXKXCHMUA C
HCIIOJIB30BAHUCM HHCTPYMCHTOB YIPABJIICHUS BO3AYIIHBIM JABWIKCHUAM, B HLCIIAX
OLOCHKHN 9aCTOTHI IPUMCHCHHNA U BpEMCHHU ITPUMCHCHU A pa3pa60TaHH OITPOCHBIC JIMCTHI
AJIA JICTHOI'O CoCTaBa M AUCIICTUCPOB YIIPABJICHHA BO3AYIIHBIM JIBUKCHHUCM. I{&HHBI@
OIIPOCHBIC JIMCTBI COJACPIKAJIN IICPCUYCHb HWHCTPYMCHTOB YIIPABJIICHUA BO3AYIIHBIM
JABHKCHHUC. PCCHOHI[GHTBI OICHHMBAJIM, KaAK 9aCTO BO BPCM: BBIIIOJIHCHHUSA ITI0JICTA, IIJIAH
moJicra IMmoABCPracTtcad HU3MCHCHUSAM B CBA3UM C HCIIOJIb30BAHHCM HWHCTPYMCHTOB
YHpaBJICHUA BO3AYIIHBIM ABWMIKCHUCM, PACHPCACIUTb 3TH MHCTPYMCHTHI 110 9YaCTOTC
IMPUMCHCHUS U OIIPEACIINTD ITPOAOJIKUTCIIBHOCTD UX )ICIZCTBHH.
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[TomryuenHsie SKcrepTHBIE OLIGHKH mnpuBeAeHsl B Tabmune 1 (Tabmuma 1
«ODKCIEepPTHBIE OLEHKH MUJIOTOB U IUCIIETYEPOB) ).

Pecrionnents! | Yonpumenenus | % MIPUMEHEHUS st | t(min) gelicTBUsS HHCTPYMEHTA
UHCTPYMEHTOB | OTJICIIBHOTO HHCTPYMEHTA

1 2 3 4 5 1 2 3 4 5

[Munotst 62,5 33 |39 |26 |20 |63 |25 |28 |40 |28 |40

Hucneruepa | 70 21 |50 (43 |16 |77 |5 10 |15 |18 |25

Tabmuma 1 «OKcnepTHBIE OIIEHKH MIJIOTOB U AUCIIETYEpOB» (1-BekTOpeHUE;2-
M3MEHCHHUE CKOPOCTH I0JIeTa;3-U3MEHEHHE DIIIEIIOHA MoJIeTa;4-peMapIpyTH3aIINs;S-
CIpsIMJICHHE. )

[lo omeHkaMm MNHJIOTOB, OOJBINE TMOJOBUHBI peiicoB (62,5%) moaBepraroTcs
U3MEHEHHSIM, OTHOCUTENBHO TIaHa mojeta. M3 3tux peiicoB Oonbinas yacth (63%)
ObIBaeT CHpsIMJICHA Ha OJHOM WJIM HECKOJbKHMX ydacTKax Mapuipyta. Creayronmm
UHCTPYMEHTOM 10 YaCTOTE MCIIOJIH30BAHUS IO pe3yIbTaTaM ONpoca MUJIOTOB SIBISETCS
u3MeHeHue ckopoctu nosera (39%) u Bekropenue (33%). Haumenee ucnonabzyeMbiMu
ABJISIFOTCSI U3MEHEHUE 11eIoHa nojeTa (26%) u pemapuipytuzanus (20%).

CornacHO J[JaHHBIM JUCHETYEPOB YMPABICHHUS BO3IYIIHBIM JBHUKCHHEM,
UCIOJIb30BaHUE MHCTPYMEHTOB npuxoautcs Ha 0% peiicoB. M3 HUX Hanbosee vacto
UCIIOJIb3yeMbId HHCTPYMEHT cripsimienue (77%), 3aTeM U3MEHEHHE CKOPOCTHU IoJieTa
(50%). [Hanee mo yacToTe NMPUMEHEHHUsS HAET W3MEHEHuE suienoHa mojuera (43%).
Haumenee wucnonb3yeMbIMH, COTJIACHO OLIEHKaM JUCIETYEPOB SIBISIOTCA TaKue
MHCTPYMEHTHI, Kak BekTopeHue (21%) u pemapupyruzanus (16%).

OO6m1as KapTUHA COTJIACHO KCIIEPTHBIM MO YaCTOTE MPUMEHEHUSI UHCTPYMEHTOB
cxosa. Paznuuus o0ycCOBJIEHBI TEM YTO MUJIOTHI JAIOT OLIEHKY OTHOCUTEILHO TOJIETA,
a JHUCIIeTYepa OLECHUBAIOT IPUMEHCHUE HHCTPYMEHTOB B KOHKPETHOM CEKTOpE
BO3yIIHOTO MPOCTPAHCTBA. Tak MUJIOTHI MOTYT JaTh OLEHKY OTHOCHUTEIBHO BCETO
II0JIETA, & JUCIIETYEPA YIIPABICHUS BO3AYIIHBIM JBHXKEHUSM MOT'YT IIPOBOAUTH OLIEHKY
TOJIBKO B MpeJieax CBOEH 30HbI OTBETCTBEHHOCTH. [Ipr 00paboTKe IKCIIEPTHBIX OIEHOK
BBISIBJICHA 3aKOHOMEPHOCTb, COTJIACHO KOTOPOM JHUCHETYEPA OCYLIECTBISIOLINE
oOCIy’>KMBaHUE BO3AYIITHOTO JBI)KCHHS HAa CEKTOpax TpaHHYaldX C CEKTOpaMu
MO/IX0/1a MOCKOBCKOTO a’poysiia (OJMKHUX CEKTOpax), HauOoJyiee 4acTo MPUMEHSIOT
TaKh€ WHCTPYMEHThl KAaK WM3MEHEHHE CKOPOCTH TIOJIETa BO3AYILIHOIO CyJHAa U
BEKTOpEHHE. A AUCIIeTYEpa OCYIIESCTBIISIIONINE OOCTYKMBAHUE BO3YIIIHOTO JABUKEHUS
Ha JaJIbHUX CEKTopax HaumboJiee 4YacTO HCIOJB3YIOT CMEHY OJIIeJOHa IMojeTa U
CIpAMJIEHHE. OTO BBI3BAHO pA3HUIEH B 3ajJadyax peIIaeMbIX JUCIETYEpaMU
00CITy’KUBaHUS BO3IYIITHOTO JIBMKEeHUs. Tak aucnerdepa OMXHUX CEKTOPOB Hanbosiee
YaCcTO CTAJIKUBAIOTCA C 3a/1a4€il CO3/IaHUsI OUEPETHOCTH Uil JAIBHEUIEro 3axoda Ha
MOCAJIKy, a IUCIIeTYepa JATbHUX CEKTOPOB B OCHOBHOM PEIIAIOT 33/1a4H, CBA3aHHbBIE C
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O6CJIy>KI/IBaHI/IeM BO3AYHIHBIX CYJOB, CICAYIOIIHUX TPAH3UTOM HJIM HC HAAAIOIMHUXCA B
BBICTpaWBAHUN OYCPCIHOCTH.

B nmenoMm no pesynpraraMm Onpoca Kak IUIOTOB, TAK U JUCIETYEPOB MOXKHO
CKa3atb, 4TO O0JIee MOJOBUHBI IJIAHOB MOJIETOB MOIBEPKEHBI U3MEHEHHUSM BO BPEMS UX
BBITIOJTHEHMS. B CBSA3M ¢ TeM, YTO MUJIOTHI BUAAT OOIIYI0 KapTHUHY BHITIOJHEHHS perica,
IIPUMEM MX PE3YJIbTAThl 33 OCHOBY IIPU PAHKMPOBAHUU HWHCTPYMEHTOB YIIPABIICHUS
BO3YILIHBIM JABKEeHHUEM. [lomyyaeM ciienyromuye TaHHbIe 110 YaCTOTE IIPUMEHEHHUS:

1. crpsmiieHue;
2. W3MEHEHHE CKOPOCTH TOJIETa,;
3. BEKTOpEHUE;

4. W3MEHEHUE 3IIeJIOHA MOJIETa;
5.  pemapuipyTu3aius.

2.BiMsiHMe HWHCTPYMEHTOB YIPABJECHUS BO3AYIIHbIM [BH/KCHHEM HA
TOIIMBHYI0 3 PEeKTHBHOCTD.

Jlns  BBITIONHEHWs pacyeTa TOIUIMBa ObUla coOpaHa CTaTHCTHKA IIO
WCIIOJIb30BAaHUIO BO3AYIIIHOTO MPOCTPAHCTBA MOCKOBCKOW 30HBI BO3IYIIHBIMHU CYJaMU
(Tabmuma 2 «Bo3ayliHble Cy/a BBINOJHAIONIME TOJIETHI B MOCKOBCKOM 30HE C
01.06.2023 no 31.08.2023»). JlaHHbIE CTAaTUCTUKH BKIIIOYAIOT B c€0s1 MepUo ¢ 1 UroHs
2023 roga o 31 aBrycra 2023 ropa.

Tun Bo3ayIIHOro cyaHa KomaunuectBo peiico B % oT KonuuecTBo peiicos B % 1uist
00I11€ero 4nca 3a Nepuos CXOHX TUIIOB BO3/YIIHBIX

HabIoAeHNs CYZOB

A320N 3.769% 20,438
A321N 2.619%
A319 2.937%
A320 1.468%
A321 9.645%
A333 2.325%
A359 0.416%
A388 0.171%
AN12 0.195%
AN2 0.954%
AN26 0.611%
ANT72 0.416%

B38M 0.734% 25,603




Tun Bo3aylIHOrO CyaHa KonuuecTBo peticoB B % oT KonuuecTBo peticoB B % st
0011ero Yuca 3a nepuos CXOHX THUIIOB BO3YIIHBIX

HaOI0AeHUS CyZOB

B733 0.416%

B734 0.22%

B735 1.346%

B737 0.66%

B738 22.227%

B752 0.44%

B763 0.881%

B772 0.318% 3,279

B773 0.244%

B77TW 2.717%

B788 0.66%

C172 1.86%

C182 0.195%

CRJ2 1.297%

E170 0.758%

E190 0.342% 1,321

E195 0.979%

Tabnuua 2 «Bo3ayuiHelie cyia BhINOIHSIOMIKE MOJIETHl B MOCKOBCKOW 30HE €
01.06.2023 no 31.08.2023»

Cratuctuka coOupajiacb HCXOAsl W3 JAaHHBIX [UIAHOBOM WHGOpMAIUH
aBTOMATH3UpOBaHHOU cucTeMbl «CuHTe3 AP-4». B Tabnuily He BOIUIM BO3IYIITHBIC
CyJia BBITIOTHSIOIIME TTOJIEThI COTJIACHO FOCY/IapCTBEHHBIM HYXJaM, BO3/IyIIIHbIE CYy/Ia,
CIEAYIOIIUE HUKE HIDKHEro O0e30MacHOTo JIIejoOHa PAOHHOTO JUCIETYEPCKOrO
ueHTpa u BeprojeTsl. Kak BugHo u3 Tabmuiubl 2, HauOosblliee KOJUYECTBO PEHCOB
BBITIOJIHACTCS BO3AYIIHBIME cyfamMu cemeiictBa bounr u Aup0ac.

Uto OBl MOHATH MPUHIIUII TIAHUPOBAHMUS TTOJIETOB B ABUAKOMITAHUSX U TIOPSIOK
pacdyeTa TOIUIMBA, OBLT KPATKO OMHCAH TMPOIECC IUIAHUPOBAHUS pachucaHus. B
HACTOSIIEEC BPEMs IUIAHUPOBAHUE BO3AYILIHOTO ABWXKEHHUSI MOAPA3ICISIETCA HA TPHU
JTamna: CTPATETMYECKUM, TMPEATAKTUYECKUM U TakTU4YecKuu. IlepBbiM 3Tamom
IJIAHUPOBAHMS BO3AYLIHOTO JIBMKCHHS SIBJISICTCSI CTPATETHMYECKUM OTall, LEIbI0
KOTOPOTO SIBJISIETCS COOp IJIAHOB MOJIETOB OT BCEX 3aMHTEPECOBAHHBIX MOJIb30BaTENEH
BO3AYLIHOTO  NIPOCTPAHCTBA, JJI  NOCJIEAYIOIIETO  aHalu3a  BO3MOXKHOCTH
UCIIOJIb30BaHUsl BO3AYIIHOTO MPOCTPAHCTBA. JTOT ATAll HAYMHAETCSA 3a MOJIoAa U



3dKaHYHUBACTCA 3a JIBOC CYTOK 10 JIHA BBIITOJIHCHHA peﬁca. IIo utoram cocTaBI€HHOTO
CC30HHOI'0 pacrnrcCaHus, AOJIKHBI OBITH IMOJIYUCHEI U OTIIPABJICHBI HAa COIJIAaCOBAHHUC B
3aUHTCPCCOBAHHBIC OPTI'aHbI CI[HHOﬁ CHCTCMBI OGCHy}KI/IBaHI/IH BO3AYIIHOT'O ABUIKCHUSI,
IMOBTOPAIOIIHUCCA ITJIaHBI MOJIETOB.

[Tpexxae 9YeM COCTaBHTHh CE30HHOE paclucaHhe, aBUAKOMIIAHHWS HAYHHACT
nporenypy 1O  pacdery OSKOHOMHUYECKOH  IeJIecCOO0pa3sHOCTH  TOJIETOB 10
UHTEPECYIONIMM e¢ MapiipyTam. Takum oOpa3om, ISl COCTAaBICHHS PACIUCAHHS Ha
Ce30H, MH(pOpMAIHS O IJIAHUPYEMOM II0JIETE JOJDKHA MPONTH HECKOJIBKO JTAroB 10
MOJTyYCHUS 0J00PCHHUS B aBUAKOMITAHUH U JATbHEHIIICH paOOThI 110 BBITOJTHCHUTO 3TOTO
noni€éta. YNPOUICHHBIA BapHaHT ATHUX JOTaloB Moka3aH Hmwke (PucyHok 1 «Drarmbr
0J1I00peHUs pEHCOB B aBUAKOMIIAHUIY).

4 ) 4 )

Otnen AHO
Or1eHKa BO3MOKHOCTH
BBITIOJIHCHHS peiica, CO3/IaHue
Mapupyra u UIIP.

- J o J

Otnen Crpareruun AK
Bo160p nepcnekTrBHOM napsl s
TrOpOJIOB.

[IpuHsATHE pemieHus o BHITOTHEHUN
peiica

Ob6ecneuenue peiica (paspelieHue
Ha BII, HazeMHOe oOecrieueHue,
wianupoBanue BC u 1.1.)

Pucynok 1 «3rtansl o100peHus peiicoB B aBHAKOMIIaHUK»

[InanupoBaHue pacuCaHUs HAYMHAETCS C BBIOOpa HHTEPECYIOMINX a3POIPOMOB
MPWIETa/BhIIETa OTHOCUTEIFHO BO3MOXHOTO CITpoca (IMacCaKUPOIOTOKA) M0 JAHHOMY
HaIPaBJICHUIO B TEYCHUH BHIOPAHHOTO CE30HA WJIM Ha OCHOBE COIMAIBHOU (YyHKIIUU
obOecrieueHnss TpaHCHOpPTHOM pgoctynmHocTu. [locnme BeIOOpa MABYX a’poIOpTOB,
uHopMaIs 0 HUX TepeaaeTcss B OTAed A’POHABUTAIMOHHOTO OOCECTICYCHHS st
OTIpe/IeTICHUs] BO3MOXKHOCTH BBITIOJHEHUSI pelica MEXIy BBIOpAaHHBIMH MyHKTaMHU M



pacuera rnapameTpoB IS ONpeAeNeHUs ero ce0ecTouMOoCcTH. Eciu BhImoaHeHne perica
MEXAYy BHIOpaHHBIMHM IMYHKTaMH BO3MOXKHO, TO pa3padaTbIBaeTCsl MapuIpyT MOJeTa U
BBIIOJIHSIETCS] HHKEHEPHO-IITYPMAaHCKUN pacyeT, KOTOPbIN BKIIFOYAET B CEOs:

* Bpewms neTHoe/moNeTHOE;
* [TorpeOHOE 1 pacxoayeMoe TOIUIHBO;
* [IpenenpHast KOMMepUeCcKast 3arpy3Ka;
Tak ke oOmIpemensroTcs pacCTOSHHUS 10 30HAM/CTpaHaM sl pacueTa
a3pPOHABHUTAIIMOHHBIX COOPOB.

HOI[O6HBI€ PaCHCTHI ITIPOU3BOAATCS IS KOHKPCTHOI'O THUIIA BO3AYIIHOI'O Cy/IHA.

[TomyunB wuHOpManmio O ropojaax MNpuiIETa/BbUIETa HAYMHACTCA OICHKA
BO3MO>XHOCTH BBITMIOJHEHUS MojeTa. [yt BeIMONHEHUs: J1000r0 peiica aBUakOMIaHUs
J0JKHA TOTYYHUTh a3pOJPOMHOE paspelieHne (pa3peieHue oneparopa adpoapoma). B
MEXIYHApPOIHON MIPAKTUKE TaKUM pa3pelieHueM BoictynaeT CioT.

[Tonsitue Cnot npeacTaBiser U3 ceOsl MpeACTaBIAET U3 ce0sl pa3pelieHue A
aBUAKOMIIAaHMM Ha TIOJb30BaHUE MH(PACTPYKTYypOil a’poropra M pa3pelieHHe Ha
BBUICT/IIPUJIET B 3TOT a3pOIOPT B OINpeesieHHOe BpeMs U naty. [locne OpoHupoBanus
CJIOTOB, MOJIb30BAaTEM BO3JYIIHOIO MpocTpaHcTBa (GopmupyroT mapuipytr BC Tak,
YTOOBI MPOM3BECTH BBUIET M MOCAJAKYy B ONpeleleHHOe ciaoToM BpeMmd. [lpu s3Tom
peryisipHble MEPEBO3YMKH KaK MPaBUIIO CTAaparoTCs BHIOPATh KOMMEpPUYECKH Hauboiiee
BBIFOJIHOE BpeMsi (B OCHOBHOM YTpO W Beuep). B cBow odepenb yapTepHbIC
MEPEBO3YMKH BBIOMPAIOT OCTaBLIMECS WM HauOosiee AemeBble cioThl. OpgHOU U3
npoOJeM NpH COCTAaBJIECHUM pPACHHUCAHUS aBUAKOMIIAHHMSIMU SIBISIETCS BO3MOYKHOCTH
HETOJIYUYEHHS CJI0Ta B OJTHOM M3 a’pONOPTOB B HEOOXoaAUMOe Bpemsi. Takoe ciaydaercs
13-3a YpE3MEPHOU 3arpy3Ku HEKOTOPBIX a3pPONOPTOB.

JUI1 4aCTMYHOrO pEIIeHHs TOW MPOOJIEMBI CHCTEMa PACIPEAEIEHUS CIOTOB
NATA noapaszymeBaeT nmpaBuiiO «MCTOPUYECKOTO IpeneneHra». CorimacHO HEMY TO
KOMITAaHHH, YTO B MPEABIAYIIANA TOJ UCIOIb30BAIU CBOU CIOT 3PPEKTUBHO UMEIOT Ha
Hero mnpuopurer B nocueayroomuid rozg. OcraBmmecs ClOTbl pacHpelnenstorcs B
COOTBETCTBUM C IPUOPUTETAMM.

Tax ke mus Haubonee sddexTuBHOrO pacyera cioToB cucrema MATA
KaTeropupyeT BCE ad’poropThl HA TPU TPYMIbBL: TOJHOCTHIO KOOPIUHUPYEMbIE,
KOOPJIUHHUPYEMbBIC U HEKOOPIHHHPYEMBIE.

Paz3 B momroma ©Ha koHbpepeHiuu WMATA mnpoucXoAuT mNEepBUYHOE
pactipenenenue ciotoB. CBOOOHBIE CIOTHI MepeatoTcs B 001muil poHa, U3 KOTOPOro
0epyT CI0Thl KOMITAaHUU HOBUYKH.

ABHaKoMIIaHus BBIOMpAaeT HanmOoJsiee BHITOJHOE BpEMsS BbUIETA W TpUIIETa
OTHOCHUTEIFHO BO3MOXKHOTO CIpoca (Kak MPaBUiIo YTPO/Bedep) TaKUM 00pa3om, 4TOObI
3TO OBUIO BO3MOXXHO OTHOCHTEIILHO BpeMeHH myTu. Ilocie BbIOOpa BpeMeHHU
uH(pOpMaITUs B 3aIBKU OTIIPABIISACTCS B adPOINOPTHI IPWIIETA M BBUIETA JIIS ITOJTyYEHUS
paspernieHusl.



KonnuectBo CnoTOB B a3pomnoprax HampsMYK 3aBHCUT OT UX TEXHUYECKOU
BO3MOXXHOCTH M PaCCUUTHIBAETCS MHAUBUYAIBHO JUIs Kaxxaoro. OHa pacCUnThIBAETCS
OTHOCUTEJIBHO TMPOIYCKHOW CHOCOOHOCTH HH(PPACTPYKTYphl a’pornopra, a TaKke
BO3MOXHOCTEH XpaHEeHUsI U MPEOCTaBICHUS TOIUIMBA JIJIsl BO3AYIIHBIX Cy10B. OJIHAKO,
OJIHOM M3 MpoOJieM TaKoro BHUIA pacyeTa MOXXHO CUMTATh TO, YTO MPU pacyueTe
TEXHUYECKON BO3MOMXHOCTH a’poOIopTa, HE YUUTHIBAETCS MPOMYCKHAs CIIOCOOHOCTH
OJIM3NIEeKAUX CEKTOPOB (KPYT, MOJIXO0), YTO B JAIbHEHIIIEM MOXKET HETaTUBHO BIIUSAThH
Ha BO3YIIHYIO0 0OCTAHOBKY U MPUBOAUTH K 3aJIep>KKaM PEHCOB.

Ha ocnoBanuu 3abponupoBaHHbIX CJIOTOB CO3HAa€TCA CE30HHOE PACIHCAHUE
aBuakommanuy. Ce30HHOE pacrlucaHue MOoApa3yMeBaeT BHINIOJIHEHNE JAHHOTO peiica B
OTpeieNICHHBINA IEPUO BPEMEHU C OMPEICTICHHON PErysipHOCTBIO.

Jlanmee pelic B BHJE CE30HHOTO pACIUCaHHWsS CHOBA CITyCKAeTCS B OTAEI
a’POHABUTAIIMOHHOTO O00ECIICUCHHS JIUI pacueTa IMOJICTHBIX JaHHBIX, OTHOCHUTEIIHHO
3asiBJICHHOTO TIEpHOJIa BPEMECHH U PETYJISIPHOCTH TIOJIETOB.

Ha sTom sramne IIOBTOPHO OLICHHUBAIOTCA:

* BO3MO>XHOCTb HCIOJIb30BAHUS a3pOJAPOMA HA3HAUYCHUS U 3AIMACHBIX
a’3pOAPOMOB;
* BO3MOKHOCTh HCIIOJIb30BaHMSI BO3YIIHOIO MPOCTpaHCTBa (Tpacc,
JNEUCTBYIOIIMX OrpPaHUYEHUN BO3AYIIHOTO MPOCTPAHCTBA, MapUIPYTOB) B
m000M 13 THEHN pacnucaHus.

Ha ocHOBaHuMM MECTOMOJIOKEHUSI BBIOPAHHBIX 3alaCHBIX  a’POJIPOMOB
paccUUThIBACTCS HEOOXOAMMOE TOIUIUBO M CO3/IAI0TCS BapuUaHThl MapiipyToB. Camblit
ONTHUMAaJbHBIA W3 HUX CTAHOBUTCA B PETYJSIPHBIM IIJIaH MOJIETa U OTIIPABIISETCS B
I'maBubli 1eHTp EauHOM CHCTEMBI OpraHu3alid BO3AYIIHOIO JBHXKEHHS Ha
yTBepxkAcHue. UeM Oojbllie BapHMaHTOB MapIIPYyTOB II0JIETa, TEM BBITOJIHEE IS
ABMAKOMIIAHWH, TaK KakK IOSBIISIETCS BAPUATUBHOCTH NMPU U3MEHCHUHU METEOYCIIOBUN U
HAIMYUA OrPAHUYCHUN HKCIIOJb30BAaHMUS BO3AYIIHOTO MPOCTPAHCTBA, KOTOPHIE
OKa3bIBAIOT HAHOOJIbIIICE BIMSHIE HAa MAPIIPYT U 3aIMacHbIe a3poapoMbl. Ha ocHoBaHnmM
MOJAaHHOTO B IUIAHA TOJY4YaeT pa3peuieHHe Ha HCMHOJIb30BAaHUE BO3AYIIHOTO
MIPOCTPAHCTBA.

Bce BpInonHsAEMBIE B TEKYIIIME CYTKU PEUCHI OTHOCATCSI K TAKTUYECKOMY JTaIly
I[IBJl. Ha pmanHOM »3Tame oOpraHbl OpraHu3aldd  BO3AYLIHOIO  JIBHYKCHUS
IPEANPUHUMAOT MEPBI 110 PETYJIUPOBAHUIO MIOTOKOB HAYMHAS C U3MEHEHUSI BPEMEHU
BBUJIETA U 3aKaHYMBas BO3/ICUCTBHMEM Ha MapaMeTpbl pabouero riaHa moJieToB.

Kaxnplii peiic B JeHb BBINOJHEHHUS CHOBa Mojasepraercsa pacuery. Hosbiii
pacyer BBITOIHACTCS OTHOCUTENBHO TEKYIIUX yCIoBUM. Ha Hero Biausmor:

*  3amac TOIUIWBA;
*  SKHUIAX BO3AYIIHOTO CY/IHA;
*  THUI BO3AYUIHOTO CYJHA;
*  XapaKTEPUCTUKU KOHKPETHOTO BO3AYIIHOIO CYJIHA, BBIMOJHSAIOIIETO
JIAHHBIN PEUC;



*  METEOYCJIOBHUA MO MapUIPYTY;

*  IPOTHO3 METEOYCJOBUU MO0 MAPUIPYTY;

. KBaTU(UKAIIHS.

Ha ocHOBaHMM TOBTOPHOTO pacyeTa co3laercs (haKTUUYECKUH IUIaH MOoJieTa.
[Tosy4daercs paspelieHrne Ha KOHKPETHBIN PENC, KOTOPOE 03HAYAET, YTO [ JIaBHBIN LIEHTP
€OUHOM CHUCTEMBbl OpraHMU3alMHd BO3IYIIHOTO JBM)KCHUS BBIIAJI pa3pelIcHUE Ha
BBITIOJIHEHUE TAHHBIM PEecOM KOHKpETHOTO rpoduiis nosera. [locie aToro Bo3ayiiHoe
CYIHO T'OTOBO MPUCTYIIHUTH K BBIIIOJHEHHUIO peiica.

Ha »Tom BiMsiHME aBHaKOMITAHUU HA U3MEHEHUE (PaKTUYECKOIo IJIaHa TMoJjieTa
3aBepii€H. [lanee B pexume pealbHOro BPEMEHHU MapaMeTpbl (PaKTUYECKOro IiaHa
1oJieTa MOTYT HM3MEHSTHCS IO/ BO3JIECUCTBHEM OPTraHOB OOCITYKMBaHUSI BO3/YIIHOTO
TIBYKEHUS.

Jlnst pacueToB TOIIMBA ObLIA MCIIOJIB30BaHA Iporpamma «Asposonus». s
MPaBUJILHOTO pacyeTa TOIUIMBA HEOOXOIMMO YKa3bIBaTh TOUHBIE IAHHBIE O BO3YIIIHOM
CyJIHE, BBINOJHSIIOWEM PEHC, 3arpy3Ke JaHHOTO BO3AYIIHOTO CyJIHAa W JPYTrux
napameTpax, KOTopble Oy1yT IeHCTBUTENbHBI TOJIBKO JJI1 OTHOI0, KOHKPETHOTO pelica.
Ilo 3Toii mpuuKMHE OBUTM B3STHI CPEAHHE 3HAUEHUS I KaKJIOTO THUIA BO3AYLIHOTO
CyJIHa, 10 KOTOPOMY BBITIOJIHSUICS pacueT. Tak jke BBIIOJHEHUE pacyeTa 1Jisi HEKOTOPBIX
BO3/YLIHBIX Cy/10B ObLIO HEBO3MOKHO 110 TEXHUUYECKOM MTPUUNHE, TaK KaK B IpOrpamMme
OTCYTCTBOBAJIM JaHHbBIE MO 3TUM BO3JYLIHBIM CyaM.

Jns pacdeta ObL1 B3sTh O0Tpe3ok Mapuipyra ARPUD T750 OKSUD T787
OTKOL URAGO (556nm). Ero chopsmieHHbIE BEpCHHM IpPU HCIOJIb30BAHUU
unctpymenra cupsamiienne ARPUD T750 OTKOL URAGO (551nm) u ARPUD T750
URAGO (546nm). M3menenue smienonoB 340 u 360. [{ns pacuera usMeHEHUM pacxoja
TOTUIMBA MTPU U3MEHEHUU CKOPOCTH MoJeTa Obl1 uenoib3oBaH Koct nnnekc. B Tabnuue
3 «Pacxon TorMBa 71 pa3HbIX THUIOB BO3JYIIHBIX CYJOB Ha 31Iesione noyueta 340» u
B Tabnuue 4 «Pacxopn TorumBa Ui pa3HbIX TUIIOB BO3AYIIHBIX CY/JO0B Ha SUICIIOHE
nosieta 360» npeacTaBieHbl pe3ybTaThl pacyeTa MpeCTaBICHbI PE3yIbTaThl pacyeTa.

Tun BC | ARPUD T750 OKSUD | ARPUD T750 OTKOL | ARPUD T750 URAGO

T787 OTKOL URAGO | URAGO (551nm) (546nm)

(556nm)

FL 340 FL 340 FL 340

Max - + 0.01 -+ 0.02 Max - + 0.01 -+ 0.02 Max - + 0.01 -+ 0.02

30 20 10 0 30 20 10 0 30 20 10 0

A320N | 1162 | 1142 | 1118 | 1115 | 1141 | 1120 | 1097 | 1094 | 1115 | 1094 | 1071 | 1068
18 |fr7 ([7t6 | [74 | [78 | [77 | [76 |[74 | [78 |[77 |[16 |[74

A321IN | 1417 | 1354 | 1303 | 1304 | 1321 | 1301 | 1279 | 1280 | 1290 | 1270 | 1250 | 1251
g | fre |16 ([t | /78 | [77 | [t6 | [76 [ [78 | [77 |[76 |/76

A319 1301 | 1284 | 1265 | 1267 | 1278 | 1261 | 1240 | 1243 | 1249 | 1231 | 1226 | 1214
18 |fr7 |[7t6 | /75 | [78 |[77 |[76 |[75 | [718 |[77 |[76 |[75
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Tun BC | ARPUD T750 OKSUD | ARPUD T750 OTKOL | ARPUD T750 URAGO

T787 OTKOL URAGO | URAGO (551nm) (546nm)

(556nm)

FL 340 FL 340 FL 340

Max - + 0.01 -+ 0.02 Max - + 0.01 -+ 0.02 Max - + 0.01 -+ 0.02

30 20 10 0 30 20 10 0 30 20 10 0
A320 1375 | 1348 | 1330 | 1326 | 1349 | 1323 | 1305 | 1302 | 1318 | 1292 | 1275 | 1271

/78 |[78 /76 | /74 | [78 |[78 |[76 |[74 |[78 |[78 |[716 |[74
A321 1624 | 1605 | 1588 | 1591 | 1594 | 1575 | 1558 | 1561 | 1557 | 1538 | 1525 | 1524

(78 | /78 | [77 |[77 | [78 | [78 |[77 |[77 |[78 | [78 |[77 |[77
A330- | 2946 | 2771 | 2699 | 2666 | 2891 | 2720 | 2649 | 2617 | 2824 | 2657 | 2589 | 2556
301 /84 /82 /80 |/79 |/84 |/82 |/80 |/79 |/84 |/82 /80 |/79
B738 1399 | 1407 | 1386 | 1388 | 1375 | 1382 | 1361 | 1362 | 1345 | 1351 | 1330 | 1332

18 | [r7r | [76 | [74 | [78 |[77 | [16 | [74 |[78 |[77 |[76 |[74
E170 1051 931/ | 958/ 915/ | 936/ 894/

/78 72 78 72 78 72
SSJ100 1071 1050 1027

/78 /78 /78
IL76 4307 4229 4133
73 /73 /73

Tabnuna 3 «Pacxop TormBa /it pa3HbIX TUIIOB BO3YIIHBIX CYZO0B Ha 31eoHe nojieta 340»

Tun ARPUD T750 OKSUD ARPUD T750 OTKOL ARPUD T750 URAGO
BC T787 OTKOL URAGO URAGO (551nm) (546nm)

(556nm)

FL 360 FL 360 FL 360

Max - + 0.01 -+ 0.02 Max - + 0.01 -+ 0.02 Max - + 0.01 -+ 0.02

30 20 10 0 30 20 10 0 30 20 10 0
A320N | 1127 | 1107 | 1082 | 1076 | 1106 | 1086 | 1061 | 1056 | 1081 | 1061 | 1036 | 1032

/718 |[718 |[77 |[76 |[78 |[78 |[77 |[76 |[78 |[78 |[77 |[76
A321IN | 1327 | 1320 | 1297 | 1286 | 1303 | 1293 | 1272 | 1261 | 1273 | 1264 | 1242 | 1232

/78 (/79 /78 | /78 |[78 |[78 |/78 |/78 |/[78 |/78 |[78 |/[78
A319 1262 | 1243 | 1224 | 1221 | 1239 | 1220 | 1200 | 1198 | 1211 | 1191 | 1172 | 1170

/78 |[78 |[77 |[76 |[78 |[78 |[77 |[76 |[78 |[78 |[77 |[76
A320 1330 | 1308 | 1290 | 1279 | 1305 | 1284 | 1266 | 1255 | 1275 | 1254 | 1236 | 1225

/78 (/78 |[77 |[75 | [78 |[78 |[77 |[75 |[78 |[78 |[77 |[75
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Tun ARPUD T750 OKSUD ARPUD T750 OTKOL ARPUD T750 URAGO

BC T787 OTKOL URAGO URAGO (551nm) (546nm)
(556nm)
FL 360 FL 360 FL 360
Max - + 0.01 -+ 0.02 Max - + 0.01 -+ 0.02 Max - + 0.01 -+ 0.02

30 20 10 0 30 20 10 0 30 20 10 0

A321 1624 | 1605 | 1589 | 1582 | 1593 | 1575 | 1559 | 1552 | 1555 | 1537 | 1521 | 1514
/78 (/78 /78 |/[78 |[78 |[78 |[78 |[78 |[78 |[78 |[78 |[78

A330- | 2773 | 2614 | 2551 | 2550 | 2720 | 2564 | 2503 | 2502 | 2656 | 2504 | 2444 | 2443
301 /84 /82 /80 |/80 |/84 |/82 |/80 |/80 |/84 |/82 |/80 |/80

B738 1351 | 1364 | 1347 | 1352 | 1326 | 1340 | 1322 | 1328 | 1297 | 1311 | 1293 | 1298
79 |78 |[7r7 | [76 | [79 | [78 |[77 |[76 | [79 |[78 |[77T |[76

E170 976/ 933/ | 958/ 916/ | 936/ 894/
78 72 78 72 78 72
SSJ100 1034 1015 991/
/78 /78 78
IL76 4245 4169 4074
174 74 174

Tabnuma 4 «Pacxo/ TorMBa A7 pa3HbIX TUIIOB BO3AYIIHBIX CY/I0B Ha 31IeN0He nojeTa 360»

B Tabnumax B ctonbnax ykasaH pacxoj TOIUIMBA JJIsl MOJieTa Ha 3aJlaHHOM
AUIEJIOHE O 3alaHHOMY Mapuipyty, rae 30, 20, 10, 0 To koct unnekc. Ilocne pacxona
TOIUUIMBA JIET 3Ha4YCHHE yucia Maxa, COOTBETCTBYIOIIEE 3aJaHHOMY KOCT UHJEKCY IS
KOHKPETHOTO THIIa BO3AYIIHOTO cyaHa. HekoTopble suediku TaOMUIBI TYCTHI,
MIOCKOJIBKY BBIMIOJTHEHUE pacyueTa IO 3aJlaHHbIM KPUTEPHUSIM ObLTO HEBO3MOXKHO JIJIS
KOHKPETHOTO THITa BO3ayITHOTO cyaHa. Kak BumHo u3 Tabmauiel 3m u Tabmunb! 4, 1iis
BCEX TUIIOB BO3AYIIHBIX CYJ0B OJIMHAKOBO yCIOBHE, YTO MIPH MOJIeTe Ha O0JIee BHICOKOM
AUIEJIOHE pacxo] TOIUIMBA MeEHbIE. TakKe pacxoJ TOIUIMBA YMEHBIIAETCS MpH
crpsiMiieHnu Mapiipyrta. OIHako, s KakJA0ro BO3AYIITHOTO Cy/IHa U3MEHEHHE pacxoa
TormBa otiauyaerca. Kpome toro, u3 Tabnuupl 3 u Tabnuibl 4 MOHO cliefiaTh BBIBOJ,
YTO TPU BBHIOOPE MEPBOOUEPETHOIO MHCTPYMEHTA CIEIYET OTAaBaTh MPEANOUTCHHE
MOJIETY MO CIPSIMIICHHOMY MapIipyTy, €CJIH JJIMHA MapUIpyTa yMeHbIaeTcs 0oJiee, ueMm
Ha 100 MOpCKHUX MUJIb, UJIU TIOJIETY HA 00Jiee BBICOKOM 3IIEJIOHE, MPU CIPSMIICHUHU Ha
MEHBIIIYIO TUCTAHIIHUIO.

ABUAKOMIAHUU JIJIs pacyeTa TOIUIMBA UCIIOIb3YIOT KOCT UHJCKC, YTO SIBIISIETCS
COOTHOILIEHHEM 3aTpaT Ha OIUIaTy BPEMEHU MOJIeTa 3KUIaXy BO3AYLIHOTO CYJHA,
JIU3UHTOBBIX TJIATEKEHW U IPYTUX M3ACPKEK K pacxXoay TOIUIUBA (M, COOTBETCTBEHHO,
IIEHE TOIUIMBA) 3a 3TO ke Bpems. Kak mpaBuio, JMaHHBIM mapaMeTp pacriojoKeH B
nuariazone ot 0 1o 200 u BeIOupaeTcs kaxaoi apuakomnanueit. Cornacno Tabnuie 3
u TaGmuiie 4 MOXKHO CJIeNIaTh BBIBOJI, YTO U3MEHEHHE CKOPOCTH B HAMMEHBIITY IO CTOPOHY
IIPU MPOYMX PABHBIX YCIOBHUSIX MEHEE BBITOIHO, UEM TOJIET Ha 00JIe€ BBICOKOM JIIIETIOHE
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(c yuerom HampasieHus nosiera). IIpu 3TOM, B 3aBUCHMOCTM OT THIA BO3QYLIHOTO
Cy[Ha, YMEHBIICHHE CKOPOCTH II0JIETa BO3AYIIHOI'O CyJHAa MOXET ObITh, Kak
PABHOCWJIBHO CIIPSAMIICHHIO IO PaCcXOAy TOIUIMBA, TAK U BBITOJHEE, B 3aBUCUMOCTH OT
CONYTCTBYIOILUX yCIOBHUH.

Yo KacaeTcsa TaKuX HHCTPYMEHTOB, KaK BEKTOPEHUE U peMapIIpyTU3alus, IIPU
WX UCTOJIb30BAHNH, OHU BCET/1A YBEINYUBAIOT PACXO0/ TOILJIMBA, IO TOMY K€ IPUHIUITY,
KaK YMEHBLIAETCS Pacxo]l TOIUIMBA IPH CHpsIMIEHUH. UTOOBI paccuMTaTh pacxojl
TOIUIMBA JJIi 3TUX HWHCTPYMEHTOB, HEOOXOJMMO IOHMMAaTh, HACKOJBKO MpPHU HX
UCIIO/Ib30BAHUY YBEJIUYUTCS JJIMHA MapLIPYTa.

3.Moaeap ajropurMa NPHHATHS PpPelIeHWH 10 HCHOJb30BAHUIO
HHCTPYMEHTOB yIPaBJIeHUs] BO3XYIIHBIM JIBUKEHUEM.

Jlst pa3paboOTKX MOJETH alTrOPUTMA MPUHSATHS PEIICHHS MPU UCIIOIH30BAHUT
MHCTPYMEHTOB YTPABJICHUSI BO3YIIHBIM JBUKEHUEM BO3bMEM JIAHHBIE IO PACXOIy
ToruiiBa Bo3aylIHeIM cyaHoM Turia A320N (Pucynok 2 «/3MeHenne pacxoja TOIInBa
st A320Ny). [l 1pyrux THIOB BO3YIIHBIX CYAOB CIEIyEeT U3MEHATh allTOPUTM B
COOTBETCTBHHM C UX PACXOJIOM TOILJIUBA.

C nomouipko pacuera TOIJIMBA NPEICTABUM U3MEHEHHE TOIIMBA B 3aBUCUMOCTH
OT BbIOOPA KCIIOJIb3YEMBIX HHCTPYMEHTOB YIIPABJICHHSI BO3IYIIIHBIM JIBH)KEHUEM B BUJIE
nuarpaMmbl (PucyHok 2). Onmpasch Ha JaHHYIO JUarpammy OMNpPEIeIuM OCHOBHOMU
OPUHLUI OPUHATHS PELIEHUS IIPU UCII0JIb30BAHUHA HHCTPYMEHTOB.

Ha nuarpamme npencraBieHbl KpUBBIE MOKA3bIBAIOIIME MU3MEHEHHE pacxoja
TOIUIMBA )i 311esoHoB nosieta 340 u 360 npu aMHaxX MapupyTa SS6MOPCKUX MUIIb,
551 mopckou muiie 1 546 MOPCKUX MIJIb U JJ1s1 KOCT uHaekcoB 30, 20, 10, 0.

M3meHeHMe pacxoaa Tonamnea ana A320N

1200
1150
1100
1050
1000

950
30 20 10 0 30 20 10 0 30 20 10 0

556 mopcux munb 551 mopckasa muna 546 MOPCKUX MUNb

SwenoH noneta 340 SwenoH noneta 360

Pucynok 2 «M3menenue pacxoaa toruBa Jist A320N»
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[Tpu BBIOOpPE MHCTpPYMEHTa YHpPAaBIICHUS BO3AYILIHBIM JABM)KEHHUEM, B IEPBYIO
o4depeb CIEAyET PYKOBOJCTBOBATHCS CIEAYIOIIUM HOPSIAKOM:

1.
2.
3.
4.
S.

U3MEHEHUE 311IeJI0HA M0JIeTa Ha 00J1ee BBICOKHI MOMYTHBIH;
CIPSIMJICHHUE;

W3MEHEHHUE CKOPOCTH I10JIETA;

BEKTOPEHHUE;

peMapLIpyTH3ALIHS.

AJNTOPUTM MOCTPOEH COTJACHO 3TOr0 MPUHUMIIA U IpeAcTaBieH Ha Pucynke 2
«Mojgenp anropuTMa MOPUHATHS pEUIEHUS MpPHU HUCIOJb30BAHUM HHCTPYMEHTOB
YIPaBJIEHUS BO3AYIIHBIM JIBHKEHUEM.
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BO3MOMHO M3MEHWTL 3WENOH Noneta?

'3 N\

Oa HeT BO3MOMHO NPHUMEHWUTL CNPAMASHKE ?
—
F % \
SwenoH noneta eeiwe? Aa Het
fa Her Mcnons3ayem cnpamMneHue

BoamorKHo cnpaMmneHue?

¥ \ BO3MOMHO NPUMEHWMTE U3MEHEHWE | &
CKOpOCTH noneta?

'3 N

la Het

L J

Het la
Mpu cNpAMAEHUKA AAKMHA MapLwpyTa ‘
yMeHbLKMTCA Bonee yem Ha 10 MOpCKUX
MHABL? CKopoCTe YMeHbLWKWTCA Bonee yem Ha
/ \ KOCT mHaeKc 207
Het Ja \
l Het Aa

Mecnons3yem M3MeHeHUe 3WeNoHa

F 3

nonerta
v Menonb3yem M3MeHeHUe CKOpPOCTH
noneTta
BO3MOMHO BEKTOpEHWE?
A
Het Aa
A
OnvHa maplipyta yeenuuutca Gonee
Y4em Ha 5 MOPCKUX MUNb?
4 Y
Het la
v

MCNonb3yem pemapupyTH3aLmIo Wcnonb3yem BeEKTOpPEHWE

Pucynok 3 «Moaeinb anroputMa OpHHITHS PEIIEHUs TPU UCIIOJIb30BAHUM
MHCTPYMEHTOB YIIPABJICHHS BO3IYLIHBIM JABUKEHUEM
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B anroputMe HUCHONB3YIOTCS YCIOBUS MO NPUMEHEHHMIO TOIO WJIM HHOIO
VHCTPYMEHTA YIIPABJICHUS BO3AYIIHBIM JIBUKEHUEM HUCXOIs U3 pacyeTa TOIUIMBA IS
KOHKPETHOI'0 BO3AYIIHOTO CyJIHa. Tak ke CleAyeT OTMETUTh, YTO OCHOBHOM 3aJayei
oOCIy’>KMBaHUSI ~ BO3AYIIHOTO  JBWXKEHUS  SABJISETCS  O€30MAaCHOCTh  MOJIETOB.
CrienoBarennbHO, MAHHBIM AJNTOPUTM CJEAYET NPUMEHATb, TOJIBKO MpPU YCIOBUH
oOecrieueHrss HEOOXOJIMMOTO YPOBHSI 0€30MMACHOCTH MOJIETOB, HAIPUMED, B CIydasx,
KOTJIa JJIs pelieHus MperoaraeMoil KOH(QIUKTHON CUTyalluy JOCTaTOYHO BPEMEHHU.

AjdroputMm pazpaboTaH, uyTOObI Ha €ro OCHOBE CO37aTh (PYHKIIMOHAIBHYIO
MOJI€JIb BBIOOpA ONTUMAJIBLHOTO MHCTPYMEHTA YIPaBICHUS BO3AYLIHBIM JIBHKEHHUEM,
JUIsL MHTETpalMd B CYLIECTBYIOLIME aBTOMAaTU3WPOBAHHBIE CHCTEMBI YIIPABIICHUS
BO3IyIIHBIM JBW)KeHHMEM. (xeMa [aHHOM MOJENM IIOKa3aHa Ha pUCYyHKe 4
«DyHKIMOHANIbHAA MOJENb BHIOOpA ONTUMATBHOIO HHCTpyMeEHTa Y B /I»
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Pucynox 3 «®yHKIIMOHATBHAS MOJIENh BEIOOPA ONTUMAILHOTO HHCTpYMeHTa Y BJI»

3akJIroueHue.

[To pesynbraTaM HCCII€IOBaHUN BBINIOJHEHA OLEHKAa W PAaHKUPOBAHUE
3¢ (HEeKTUBHOCTH MPUMEHEHUS] HTHCTPYMEHTOB YNPaBJICHHs BO3IYIIHBIM JIBUKEHUEM B
3aBHUCHUMOCTH OT Pa3jIMYHBIX YCJIOBHUW MOJETa MPH TaKTUYECKOM IUIaHupoBaHuu. Ha
OCHOBAaHHMH 3TOTO pa3padOTaH aJITOPUTM aBTOMATHU3ALMU Ipoliecca BbIOOpa Hambosee
3¢ (HeKTUBHOTO MHCTPYMEHTA yMpaBICHUs BO3AYIIHBIM JBIKEHUEM. MoaenupoBaHue
NO3BOJIUT 00OecneunTh BbIOOp Hambosee 3PGHEKTUBHOTO HHCTPYMEHTA C YYETOM
pa3INYHBIX (AaKTOPOB, BIUSIONINX HA MPOIIECC TAKTUIECKOTO TUTAHUPOBAHUSI B PEIKUME
pEaIbHOTO BpEeMEHU. MoJenupoBaHue OCHOBBIBaeTCS Ha JI(PQPEKTUBHOCTH OICHKHU
Ka)KI0T0 3Tarna IjiaHupOBaHUsI.



