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BBenenue.

AKTyaJbHOCTHh PpadoThl. PemieHune 3agauu  yaydlleHUs MOJBHUKHOCTH
HACEJICHUSI W TOBBIIICHUS TMPOU3BOIUTEIBHOCTH TpPy[da 3asBICHHOM B CTpaTeruu
pa3BuTHsA TpaHcnopTHOU oTpaciu Poccuiickoint @eneparuu 1o 2035 rona 3akirodaercs
B oOecleyeHun TIOJHOTO U CBOEBPEMEHHOIO YIOBJIETBOPEHMsI IMOTpeOHOCTEN
aBHANpEINpUATHS B HcnpaBHBIX BC, COOTBETCTBYIOIIMX HOpPMaM JIETHOW TOJJHOCTH, a
Takxke oOecreueHUH O€30MaCHOCTH U PEryISIPHOCTU MOJIETOB MPU MUHUMAIBHBIX
3arparax BPEMEHH, TpyJa U pecypcoB Ha BbinosiHeHuE npoueccos [UJIIT BC.

[Tog BiMsHUEM BHEIIHUX W BHYTPEHHUX DJKOHOMUYECKUX U
reONnOJUTUYECKUX  (AaKTOpOB  JJIi  POCCHUUCKMX  aBUAKOMIIAHMM  BO3HUKAET
HEO0OXOMUMOCTh TOCTOSIHHOTO COBEpIeHCcTBOBaHUs TmpoieccoB TO BC ¢ uemnbio
MOBBIIEHUS UX YPPEKTUBHOCTU, CHUXKEHHUSI 3aTpaT Ha TEXHUYECKOE 00CITy>KMBAaHUE U
peMoHT (TO u P) u cobmonenus ycranoBieHHbIX HOpM T1JIT.

Heas pa6Gorbl. Pa3paboTka METOAMK, B TOM YHCIE WMHTAIIMOHHOTO
MOJICJIMPOBAaHUS, C IEJbI0 TOBBIMIECHUS 3(PGEKTUBHOCTH TpoIecca TEXHUYECKOM
AKCILTyaTalluy BO3AYIIHBIX CYJOB.

Jns AOCTHKEHUS TOCTABJICHHOW 1I€NIM HEOOXOJUMO PEIIUTh CIEAYIOIIUE
3aaum:

AKTyaJlM3upoBaTh MOJIYMAapKOBCKY0 Mozeib [ITO ¢ yueroM coBpeMeHHO
MpaKkTuKu 3Kcruryatanun BC B aBuakoMnanusx;

Omnpenenuts  goMuHHpyromme  coctosHus IITD  gma paspaboTkm
YIPaBIECHYECKUX PEILICHHU;

Pazpabotath METOMKH, BKIIOUAIOIIUE MOJICTN JIJIsl YIIPABJICHUSI BEIOPAHHBIMU
COCTOSTHUSIMM C 1IeNbI0 noBbImeHus 3¢ dextusHocT [1TD BC,

[IpoBecT MoAEIMPOBAHUE B COOTBETCTBUM C pa3paOOTaHHBIMU METOJIUKAMU C
ONpPEICICHUEM ONTUMAJIbHBIX XapAKTEPUCTUK MOJICIICH.

Metoabl wuccieq0oBaHusl. 3aJayd  HAYYHOTO HCCIIEIOBAHUSI PEUIEHBI C
MIPUMEHEHUEM PACUETHBIX METOJIOB.

PacueTHpie wuccnenoBaHHWS 1O OIGHKE KaJeHIapHOTO (oHIa BpeMEHU

BO3AYIIHBIX CYJIOB IIPOBEEHBI ¢ TpUMEeHeHHeM uHdopManronHoi cuctembl AMOS u



MS EXCEL. MeToasl onTUMH3alMu MPOIECCOB TEXHUUYECKON 3KCILTyaTalluu
paccuUMTaHbl ¥ CO3AaHbl C IPUMEHEHUEM MPOrPAMMHBIX KOMIIJIEKCOB UMUTALMOHHOTO
MoaenupoBanus Arena u AnyLogic u ¢ momorisio pactpenenenue [lyaccona.

Hayuynas HoBu3HA. [IpoBeieHHbIE UCCIIEIOBaHUS TO3BOIMIIN IOJYYUTh HOBBIE
HAy4HbIEC PE3YyJIbTATHI:

Pa3paboTana wmeTonuMka OMNpEEieHUs] ONTHUMAIbHBIX MaTepUANIbHBIX H
TPYJOBBIX PECYPCOB IJIsl YNPABIEHHUA IPOLIECCOM HazeMHOro oociyxuanus BC c
UCI0JIb30BaHUEM UMUTAIMOHHOM Mojienu B cpenie AnyLogic;

Pa3zpaborana mMeToauka OmpeneieHHusl ONTUMAIbHOTO COCTaBa M KOJIHUYECTBA
MHXEHEPHO-TEXHUYECKOTO MepcoHana sl BBIMOIHEHUS onepaTuBHbIX Gopm TO wu
IPOrHO3UPOBAHUS MOTPEOHOCTH B IEPCOHAJE MPU YBEIMYEHUM OOCIYKHBAEMOIO
napka BC;

Pa3paborana meroauMka pacdyera NOTPeOHOTO KOJMYECTBAa 3amyacTed ¢
UCIIOJIb30BaHuEM pacnpenenenus [lyaccona u onpezneneHuss ypoBHs YBEPEHHOCTH C
Y4ETOM OLIEHKH BEPOSITHOrO yiiep0Oa B ciiydyae OTCYTCTBHS TpeOyeMOn 3aM4acTy.

JIOCTOBEPHOCTE M O00OCHOBAHHOCTb HAYYHBIX IIOJIO)KCHHM ONPEAEIAETCS
CIEAYIOIINM:

o Bce pacueTsl MOCTPOEHBI Ha aKTyaJIbHBIX CTATHCTHYECKHUX
JAaHHBIX HCIIOJIb30BAHUS BO3AYLIHOTO (DJI0TA, MOJYYEHBl HANPSMYIO U3
aBUAKOMIIAHWM W 1o 3ampocy uepe3 DenepaibHyl0 CIyxKOy
['ocymapctBenHoit  cratuctukn  oT  DenepajbHOrO  areHTCTBA
BoznymHoro tpancnopra o ¢popme 34 T'A.

o Bce pacueTsl npoBeeHbI ¢ HCIIOJIB30BAHUEM JTULIEH3MOHHBIX
KOMITBIOTEPHBIX MPOTPAMM.

o TOYHOCTP TMOJIyYEHHBIX pE3YyJbTATOB COIOCTaBHUMA C

AKTyaJIbHBIMH JaHHBIMU aBUAKOMITAHUM.



IIpakTHyeckasi 3HAYUMOCTD:

Pa3paboTanHbie METOIUKH OMNPEACICHHUS] ONTUMAIBHBIX MATEPHAIBHBIX |
TPYJIOBBIX PECYpCOB B Mpolieccax omnepaTuBHOTO TO W Ha3eMHOro OOCITYyXKHUBaHUS
MOTYT OBITh UCITOJIH30BAHBI B aBUAKOMITAHUSIX U opraHu3anusx mo TOwuP.

Mertonuka pacuera MOTPEOHOrO KOJUYECTBA 3amyacTeid MOKET ObITh
peanu3oBaHa B BHJE MOAYJIS HH(DOPMAIMOHHOW CHUCTEMBI C BO3MOXKHOCTBIO
(hopMHUpPOBaHUS CTIHCKA HECHMKAEMOTO 3araca B PeKUME peaTbHOTO BPEMEHH.

OcHOBHas1 4acCThb.

[Ipouiecc TeXHUYECKOM 3KCIUTyaTallMd OJHOTUIHOrO napka BC TpaaunuoHHO
oTOOpakatoT B BHje TIpada COCTOSHUA H  TEPEXO/OB,  OTPAKAIOIIMX
MOCIIEA0BATENBHOCTD IEPEXO/IOB BO3AYIIIHOTO CyHA U3 OJTHOTO COCTOSIHUS B JIPYTOE,
IIpU ITOM, XapaKTEPUCTUKaMU Tpada SBISIOTCS BpeMs NMPeObIBAHUS B COCTOSTHUSX,
BEPOSITHOCTH TMONAJAHUs B COCTOSIHUS U BEPOATHOCTH MEPEXOAOB KaK MOKA3aHO Ha
pucyHke 1.

HecmoTpss Ha mIHMpOKOE UCHOJNB30BaHME Tpada COCTOSHUA B YYEOHBIX
JTUCIUIUIMHAX, BAXKHO aKTyaJM3WpOBaTh JaHHbIE rpada cocTosHH. D10 Tpelyer
OTJICIbHOM  aHAJUTUYECKOM pPabOThl €O  CTAaTUCTHUKOM U HMCIOJIb30BAHUEM
JTUCTIETYEPCKUX TPAPHUKOB.

OcHoBHasi uaesi pabOThl 3aKiO4aeTcs B moaxone K mozaenupoBanuto 1T c
WCIIOIB30BAHUSIMU  MOJYMApKOBCKUX  MOJIENICH, TMO3BOJIIONIUM  Pa3yKpyIHSAThH
OTJIETIbHBIE COCTOSIHMSI B 3aBUCHMOCTH OT IOCTaBICHHBIX 3aJa4 U BO3MOXKHOCTH
yIpaBJIeHUsI HEUCITPABHBIMU COCTOSIHUSIMHU.

Cocrostnus [ITD MoxHO pasgenute Ha ABa Ttumna: McmpaBaeie- korma BC
MOJTHOCTBIO TOTOBO K mcnoib3oBanuto (Ilonet, Peseps, 'oroBHOCTH, [loaroToBka k
MOJIETY), U HEUcHpaBHbIe- J00Oble coctosiHus BC, korma oHO MO TOM WM WHOM
npuyuHe He MoxeT coBepmiuth peiic (OneparuBHoe TO, Ilepuonmnueckoe TO,

3anepxkka Bbuieta, Oxunanue 3114 u T.14.).
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Pucynoxk 1. I'pad coctoanmii I1T3.

B mHacrosimieir paboTe paccMOTpEeHBI BO3MOXKHOCTH, 3a7add M METOJIbI
yIpaBlIeHUd OTAEIbHBIMU cocTosiHusMUA [ITD, mo3Bossmomre oka3arb 3HAYMMBIC
BO3JICHCTBUA Ha IOCTUXKEHHUE O0Jiee BBICOKUX MoKa3aTenen 3(h(HeKTUBHOCTHU Mpouecca
B LIEJIOM.

JlaHHBIE BO3MOXXHOCTH MPEIONIATalOT, C OAHOW CTOPOHBI, PELICHUE 3a1a4u
YMEHBIIICHUS BPEMEHU TPeObIBAaHUS B HEUCIPABHBIX COCTOSHUSAX, C JpYrod —
ONPEAEIECHUE ONTUMAJbHBIX XAPAKTEPUCTUK W  YIPABISIOMIMX  BO3ACHCTBUU
MIPOIIECCOB, OTpakarolKX MpeObIBaHUE B cOCTOsTHUSX Irpada [1TD.

[locme w3ydyeHWs CTAaTUCTUKUA MCHOJIb30BaHUs mapka BC  KpynHbIX

aBMAKOMITaHUH 151 paOOThI ObLIO BhIZIETEHO TpU cocTossHUs BC, KOTOphIE OKa3bIBAIOT



Ype3BhIUAHYIO BaXXHOCTH Ha 3P extuBHOCTh [ITI: 3anepxka Bouiera, OneparuBHOe
TO, Oxunanue 3amuacteit (311H).

Cocrosinne «3ajepxKa BbLIETA».

Hccnenosanue ncnonb3oBaHus napka BC nokaszano 00b10e KOIMYECTBO
nonananuii BC B cocrosinue 3anepxku Bouiera (3B).

Paccmotpum noppoOHee COCTOSIHME MOATOTOBKHM BO3AYLIHOTO Cy[HA K BBUIETY
«E» u oueHuM BO3MOXKHOCTH JUIsI MOJEPHMU3AIMM JAHHOTO COCTOSHUS, YTOOBI
COKpAaTUTh KOJWYECTBO IONAAAHUM B JECTPYKTHBHOE COCTOSIHUE «3B», CUJIIBHO
YXYALIAONIylo Mokazarenu. s 3Tol oOleHKH HeoOXOJUMO COCTaBUTH OOUIHIA
ITPOU3BOACTBEHHBIM AJITOPUTM MOATOTOBKHM CAMOJIETA K BBUIETY JUIS OLUEHKH IPUYMH
BO3HUKHOBEHUS 3ajiepkek (PucyHok 2).

[lo craructuku OoJbIIas 4acTh 3aJEP’KEK MpPU BBITOJIHEHUH TpaH3uTta BC
BO3HUKAaeT UMEHHO Npu HazeMHoM oOciyxkuBanuu (HO). bonee tounas craructuka
IIPUBECHA HA PUCYHKE 3.

OnepanrOHHBIE 3aJE€P>KKM BBUIETA Yallle BCEr0 BO3HUKAIOT [0 IPUYUHE
HEOOXOJMMOCTH KOPPEKTUPOBKHM KOJIMYECTBA €AMHULl TEXHUKHM M IepcoHala
a’POJPOMHBIX CITY>KO, BBIMOTHSAIOMMX HazeMHoe obciyxuBanue (HO) Bo3mymiHbIX
CYZIOB.

OnTuMu3anys XapakTEPUCTUK COCTOSHHMM «3aJep>KKa BBUIETa» TAKKE MOXKET
OBITH BBIMIOJIHEHA C MCIIOJIB30BAHUEM UMHUTALMOHHOTO MojelupoBaHus. [ moucka
BO3MOYKHOCTEH COKpaIlleHUs] BpEMEHH NMPEObIBaHUS B COCTOSTHUM «3a/1€pKKa BbLIETa
MMPOU3BOAUTCA JEKOMIO3WILMS JTaHHOTO COCTOSIHWSA, BKJIKOYAOMIAs ITPOLIECCHI
a’pOIPOMHOTO OOCIYKMBaHUsA: 3arpy3ka, BbITpy3ka Oaraxa, 3ampaBKa TOIUIMBOM,
II0CAJIKa TACCAKUPOB U T. 1.

Ha pucynke 4 nokaszan anroputm BeinojHeHuss HO, mo koTopoMy MOkeT ObITh
MOCTpOEHAa UMUTALMOHHASI MOJIENb, Oarofapsi KOTOPOM MOSIBIISETCS MOTEHIUAIbHAS
BO3MOXKHOCTh CHIDKEHHUSI BepositHocTH 3B mo mpuumnam HO 3a cuer rubkxoro

YIPaBJIEHUs PECYPCAMH TaKUE KaK IPY34YMKU U MAIIMHHBIE CPEICTBA.



Pucynok 2. [Tonnas cxema HazemHoro o0ciyxuBanusi BC ¢ BO3MOXHBIM BOZHUKHOBEHUEM 33I€PKEK BbLIETA.



Bricanka
rnaccaxmpos;
TexHUYECKUE 4,4%

npuumHe; 30,9% Ilocanmka
[1aCcCaxmupoB;
34,3%

[lpouee HO;
8,8%

Brirpyska
3anpaBka Baraxa; 2,9%
ToriMBoM; 6,4% 3arpyska

taraxa; 12,3%

Pucynok 3. Craructuka npuuuH 3aaep:xek Bouiera BC.
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Pucynoxk 4. AnroputMm BeinosHeHust HO.




MMuTallMOHHOE MOAENMPOBAHUE MPOLECCA «IIOATOTOBKA K MOJETY» (TPAH3UT) B
nporpamMmme AnyLogic MO3BOJSAET PELINTH 3aa4y ONPEACIEHUS B KaXIbIM MOMEHT
BPEMEHHM PECYpPCOB IpPU 3arpy3Ke B KaueCTBE HCXOAHBIX JAHHBIX 3arpyxas IUIaH
IIPUJIETA-BBIJIETOB BCEX 0OCITYKUBAEMBIX BO3AYIIHBIX CYHOB.

Bo u3bexanue 3B 1o mpuuMHE HEXBAaTKU PECYpPCOB adPOJPOMHBIX CITYXKO,
PEKOMEHJIYEeTCSl €KECYTOYHO pPACCUUTHIBATh MOTPEOHOE KOJIMYECTBO PECYPCOB,
IIPUMEHSSI UMHUTALMOHHYI0 MOJENIb U KOPPEKTUPYS IITAT COTPYAHUKOB U TEXHUKH,
COIVIACHO MOJYYEHHBIM PE3yIbTaTaMm.

Cocrosinue «Oneparusaoe TO».

Kak mokasbiBaer mpaktuka omnepatuBHoe TO- 0AHO U3 caMbIX MPOOJIEMHBIX
HeucnpaBHbIX cocTossHui BC. O0beM paboT, BKIIOUEHHBIN B JaHHBIE (DOPMBI, JKECTKO
pernamMeHTUpyeTcsl pa3pabOTUMKOM M 3KCIUIYaTaHTOM I MOJJEPKaHUS JTOJKHOTO
YpOBHSI 0O€30MaCHOCTH MOJIETOB, a 3HAYUT OCHOBHBIM (PAKTOPOM, YXYALIAOIIUM
nokasarenu I11TO B jaHHOM COCTOSIHMM, SIBJISIETCS] BOIIPOC PECYPCOB.

NMUTaIMOHHOE MOJIEIMPOBAHUE MPOLIECCOB TEXHUYECKOTO OOCITYKUBAaHHUS
II03BOJIACT OIPEACIUTh ONTUMAJIBHOE KOJIMYECTBO U COCTAaB CIELUAINCTOB B
3aBUCUMOCTH OT KoinuecTBa oOciyxuBaeMbix BC, Tak Kak SBISIETCS METOJOM
HCCIIEOBAaHUsA, IPU KOTOPOM CO3HAeTCsl MOZENIb, C JOCTATOYHOW TOYHOCTBHIO
OIMCBIBAIOILAS PEAIBHBIN IIPOLIECC, C LEIBIO MTOIYYEHHs KOJTMYECTBEHHBIX OLICHOK €T0
BEPOSTHOCTHO-CTATUCTUYECKUX XapPAKTEPUCTHUK.

[leneBbIM T1OKa3aTesieM IIPU OTOM MOXKET CIYKUTh IIPEACIIBHOE BpEMs
oxkuganuss TO, kputepueMm BbIOOpa ONTHUMAJIBHOTO PEIICHUS — MHUHHUMAJIbHAS
CyMMapHasi CTOUMOCTh TPYZIOBBIX pecypcoB. MIMuTanmonHas Moziesnb, pa3padoTaHHas
B [Iporpamme Arena rokasaHa Ha pUCYHKE 5.

[IprMeHEeHnE UMHATAIMOHHOTO MOJIEIIMPOBAHUS NPENOCTABIIIET BO3MOKHOCTD B
KpaTuaiiiiee BpeMs U ¢ HEOOJbIINMHU 3aTpaTaMU OMPEIENIUTh, KaK OyJeT U3MEHSAThCA
npouecc TO mpy M3MEHEHHWH KOJIMYECTBA CIELHUAIMCTOB, U3MEHEHMS TEXHOJIOTHH
OpraHu3alliy Tpoliecca, U3MEHEHUs] KOJIMYeCcTBa OOCIYy)KMBAa€MbIX OOPTOB, a TaKXke
OLICHUTh  JIOCTaTOYHOCTh  PECYpCOB  (mepcoHana) Juisi  KAaueCTBEHHOIO U

CBOEBPEMEHHOTO BbINONHEHUS] TO, 00HAPYKUTh CKPBITHIE PE3EPBbI AJI1 ONTUMHU3ALUN



nesrenbHoCcTH. Kpome TOro, Ha MMUTALIMOHHON MOJIENId BO3MOXHO IPOBEICHUE
ONTHMH3ANMOHHBIX PACUETOB C IIEJIbI0 TIOWCKA HAWIYYIIIETO COCTaBa PAaOOTHUKOB
paznuyHbIX KaTeropuid. [lomydeHHbIe TaHHBIE MOTYT OBITh MCIOIB30BAaHbI HE TOJIHKO
JUISL  yIYYIIEHUSI CYLIECTBYIOIIMX MPOILECCOB M BBIPAOOTKM COOTBETCTBYIOIIUX
YIPaBIEHYECKUX PEIICHUN, HO U JUIsl IPOTHO3UPOBAHUS OymyHIMX MOTpeOHOCTEH B

KaTCTOPHAX pa6OTHI/IKOB.
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PucyHnok 5. CrpykTypHas cxema UMATAIMOHHON MOJEIH IIpoLecca
oneparuBHoro TO. IIporpamma Arena.

Hasznauenue u GyHKIMU MOJTySIel MPECTaBICHbI HUXKE.

B Monyne 1 3amatorcs BpeMmeHHble HHTepBajibl mnoctymieHus BC Ha
o0Ocy>KUBaHHE.

Monynb 2 BeimosiHsieT pacupenenenue padot mexay [IOTO u [JOON.

B Monyne 3 npoucxomut pasumenenue pador I[OTO nwa 3 kareropuw,
pa3IMyaronIrecs Mo TPYA0EMKOCTH U MOTPEOHOCTH B PA3JIMUHBIX CIIEIUATIMCTAX.

Monyns 4 yuutbiBaeT Hanumuue ik orcyrcrBue pabor [{OOU, Tak kak 3TH
paboThI MPOBOIATCS HE Ha Beex nocTynaromux BC.

Monynu 5,6 1 7 OCYILIECTBIISIIOT 3aXBaT U yAepKaHUE PeCypcoB (CIEHUAIUCTOB
kareropuu B1, B2 u MmexanukoB) Ha BpeMs BoiniosiHeHust padot [IOTO.

Monynb 8 OCyHIECTBISIOT 3aXBaT U yAEp>KaHUE PECYPCOB Ha BPEMs BBIMIOIHEHUS

pabot ILIOOM.



Monynu 9-12 ynep:kuBarOT pecypchl Ha BpeMsl UX MEPEMEIIECHHUS] K MECTy
CTOSTHKU U 0OpAaTHO B IIeX.

B Monyne 13 npoucxoaut cuaxponuzaius Ha BC pador LIOTO u HOOMN.

Monyns 14 ocymiecTBiseT 3axBaT M YAEp)KaHHE PecypcoB sl paboOT 1o
0(pOPMJICHUIO JJOKYMEHTAIIMKM U BHECEHUIO JAHHBIX B HUHPOPMAITMOHHYIO CUCTEMY.

B monyne 15 00beKT MOKHIaeT MOJEb.

[IpuMeHeHne UMUTAOHHOTO MOAEIUPOBAHUS IPETOCTABISIET BOBMOXXHOCTD B
KpaTJaiiiiiee BpeMs U ¢ HeOOJbIIUMU 3aTpaTaMU OINPEACIIUTh, KaKk OyJeT U3MEHSThCSA
npouecc TO mpu U3MEHEHHWH KOJIMYECTBA CIELHAIMCTOB, WU3MEHEHHUS TEXHOJOTWHU
OpraHu3alliy Ipoliecca, U3MEHEHUS] KOJIMYeCTBa OOCIIYy)KMBAEMBbIX OOPTOB, a TaKXke
OLICHUTh  JIOCTaTOYHOCTh  pecypcoB  (IlepcoHaina) /s  KaueCTBEHHOTO U
CBOEBPEMEHHOTO BbINONIHEHHS TO, 00HAPYKUTh CKPBITHIE PE3EPBBI ISl ONTUMHU3ALIMH
nesTenbHocTH. Kpome Toro, Ha MMHUTAallMOHHOW MOJENIN BO3MOXKHO ITPOBEIICHUE
ONTUMH3ALMOHHBIX PACUETOB C IIEJIbI0 MOMCKA HAWIYYIIEero COCTaBa PaOOTHUKOB
paznuyHbIX Kareropuid. IlomydyeHHbIE TaHHBIE MOTYT OBITh MCIIOJNB30BAHBI HE TOJIBKO
JUIA  YIMyYIIE€HUs CYLIECTBYIOLUIMX IIPOLECCOB M BBIPAOOTKH COOTBETCTBYIOLIUX
YVIPABICHYECKUX PELICHUI, HO M JUIsl IPOTHO3UPOBAHUS OyIylIMX MOTPEOHOCTEN B
KaTeropusix pabOTHUKOB.

Cocrosinue «OQxkuaanmne 3am4acrein.

[Ipn yrnyOlieHHOM W3y4Y€HUU CTaTHUCTHKM HaxoxaeHuss BC B cocTosHUM
«Oxunanue 3ITY» cTaHOBUTCS OUYEBUAHO, YTO KOPHEBOM MPUYMHON BO3HUKHOBEHUS
JAHHOM CUTYyallMM SIBISIETCS OTCYTCTBHME HEOOXOIWMOIO aBUALIMOHHO-TEXHUYECKOTO
umytiectBa (ATH) Ha ckianax aBuakoMmaHuu win opranuzanuu no TOuP.

Pazpabotunk BC mpenocraBisieT skcityaraHTaM pa3pabOTaHHBIN UM CIHCOK
HecHmxkaemoro 3amaca (H3) ATU, B KoTOpoM periaMeHTHUPYETCS KOJIMYECTBO
HEOOXOJMMBIX arperaroB Ha CKJaje, HCKJIIOYalollee IMOMaJaHue CaMOJIETOB B
cocrossaue «oxkumanue 311Y». OxHako JaHHBINA CIIMCOK HEOOSA3aTeIbHbI 1 0000IIeH
st Bcex skcriyarantoB. Hampumep, BC aBuakoMmaHusiMu 3KCIUTyaTUPYIOTCS B
pa3HbIX reorpadMyYecKnX 30HaX U B PA3HBIX KIMMATHYECKUX YCIOBHUSX, MOITOMY

HCBO3MOKHO 3apaHCC TOYHO OIPCACIUTDb KaKHEC ®YHKHHOH3HBHBI€ CHUCTEMBI CaMOJIETa



OyIdyT UCIIOTIB30BAThCS U MPUXOJUTH B HETOJHOCTD OBICTPEE IPYTHX, COOTBETCTBEHHO
Ka)K/IbIil DKCIUTyaTaHT CO3JaeT CBOM crucok H3 B 3aBUCMMOCTH OT CTaTUCTUKH OTKa30B
ATH cBoux BC.

CyliecTBeHHYI0 BO3MOXXHOCTh JJisi moBbliieHus 3¢ dexkruBHoctu [ITD maet
ynpasiieHue cocrosinueM «Oxunnanue 3119, 3akimrogaronieecs B IOMCKE paBHOBECHOM
CTOMMOCTH IOAJEPKAHMS HECHUIKAEMOIO 3amaca KOHKPETHOIO KOMIIOHEHTA H
BO3MOXXHBIX TIOTE€pPb, BBI3BAHHBIX €ro OTCYTCTBHEM Ha CKJIaJe, SBISIOIUMCS
npuurHOM nomnananuss BC B 310 cocTtosHue. PemieHuro JaHHOM 3a1adyd MOXKET
CHOCOOCTBOBAaTh METOAMKA OMPEIENICHUS ONTHUMAIbHOTO YPOBHS YBEPEHHOCTH TNPHU
pacueTe KOJIMYEeCTBa 3almyacTel ¢ UCIoib3oBaHueM pacnpezenenus [lyaccona (1).

3anuiieM Gopmyiy A OnpenesieHus: ypOBHS YBEPEHHOCTH:

(a™

P=¢e™|1+ At+-+
n!

Omnpegenum  GopMmyiny sl  ONpEACTCHUST HSKOHOMHUYECKUX TOTeph IMpHU
HACTYIUIGHUU COOBITHSI HEXBAaTKU arperaroB CBEPX pPACCUMTAHHBIX B CITUCKE
HECHM)KaeMOro 3araca:

n=(1-P)V/c

BreiBenem dopmyny 11 onpeziesieHus YObITKa OT TPOCTOS B OXKHUIAHUHU

3armuacreit pu 100%-Hol BEpOSITHOCTH COOBITUS:
V=v*T=*24

rJe,

V' — yOBITOK OT mpocTOosi B oxkujanuu 3amyacterd mpu 100%-Ho#l BEpOsSTHOCTH
coObITHS, PYO;

T — 060paunBaeMOCTh JACTaJIH, THEH;

V — CTOMMOCTH | 4 IpOCTOs B O’KUJAHUU 3aIm4acTeit, pyo.;

C — CTOUMOCTb 3aI4acTu, pyo.;

n
— KOJIMMeCTBO arperaros;

— ypordpsoMepseno chopMyTy ONpEeICHUs] YPOBHS YBEpeHHOCTH P, mcxons u3

BBIIIIEONTMCAHHBIX (POpMYIT:



P=1-V/(c*n)
Ik

n!

V/(cxn)=1—e M1+ A+ -+

3anuiieM Gopmyity TOTOKa OTKA30B JUIsl arperara:

— MTBUR*t= A*N+M*TMTEBUR (1)

MTBUR - moka3arenb HaJEKHOCTH KOMIIOHEHTA, BBIPAXKAEMBIM B 4Yacax
HapabOTKa Ha OTKa3;

A - KOIM4€CTBO KOMIIOHEHTOB, YCTAHOBJIEHHBIX HAa OHO BO3IYILIHOE CYIHO;

N - paccmaTpuBaeMo€ KOJIMYECTBO BO3IYIIHBIX CYJ0B;

T - nepuon pacCCMOTPEHMUS, YACOB:

M - cpenHss yTuiau3aiys BO3IYITHOTO Cy/IHA 3a MIEPUO]T PACCMOTPEHUS.

[Ipn cOope naHHBIX A1 pacyeTOB HEOOXOOUMO YUUTHIBATh, YTO YOBITOK OT
npoctost (B T. 4. B OXHJIAHUHU 3allyacTeil) OMpeNeNsaeTcss CTPYKTYpOu H3AepiKeK

ABHAKOMITAHWH, 3HAYUTCIIbBHYIO YdCTh KOTOPBIX 3aHHUMACT JIU3UHT BC. A mapaMcCTphbl

Pemaem HenuHEWHOE ypaBHEHHE OTHOCUTENIBHO KOJIMYECTBA 3amyacTed U
CTPOUM MOJIEJIb JIJIsl ONPEACIICHUS] KOJIMUECTBA 3aM4acTel OT CTOMMOCTH U HapaOOTKHU
Ha oTka3 (PucyHox 6).

DKCIUTyaTaHT BIIPABE CPABHUTH 3aKyNOUHYI0 CTOMMOCTh ATH ¢ moTeHImManbHou
BO3MOXXHOCTBIO MOMAJaHHS CAMOJIETA B COCTOSIHUE «oxkuaaHus 311U» moMHOKEHHYIO
Ha COOCTBEHHYIO CTaTUCTUKY TOJMyYeHHUs MPUOBLUTH OT ucnoiib3oBanus BC, ecnu Obl
OHO HE HaXOJUJIOCh B JIAHHOM HEUCIPABHOM COCTOSIHHH, YYUTHIBasE 000paunBaeMOCTh
CKJIaJla (CKOpPOCTh MOCTAaBKU arperara Ha CKjiaj), MOcCJie Yero BhIOpaTh MJii CBOETO

crnucka H3 ontumanbHbIC KOJIMYECTBEHHBIC 3HAUCHUS.
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Pucynok 6. TpexmepHas Mojiesib 3aBUCUMOCTH KonnyecTBa 3anyacteit or MTBUR u
UX IIEHBI

OToT MeTon pacu€ToB CO3AACT MOTEHIMAT K CHUXCHHUIO TpeObIBaHUA B
coctosanu oxumanus 311Y.

3akir0ueHue.

B pabote mpencraBieHa METOAMKA Pa3yKPYIHEHUS, OLICHKM U ONTUMU3ALNU
XapaKTepUCTUK  TOJIYMapKOBCKMX  Mojeiel, mnoBsimawmmas 3h()EeKTUBHOCTh
MCIIOJIb30BaHUs MMapKa BO3AYIIHBIX CYJOB.

OmnpeneneHbl OCHOBHBIE HercpaBHble cocTosiHus BC, cHukeHnne npeObiBaHUs
B KOTOpPBIX HEMUHYEMO MIPUBEJIET K MOBBIIeHUIO xapakrepuctuk [1TO BC.

[IpoaHanu3upoBaHbl KaXKIble U3 COCTOSHHUI B OTIAEIBHOCTU U OIPEACIECHBI
KOpHEBBIC MpUurHbI Tonaganus BC B kaxioe U3 HUX.

[IpennoxkeHsl cmocoObl MO COKpallleHWto BpeMeHu Haxoxnaenus BC B
paccMaTpyUBaEMbIX HEUCIPABHBIX COCTOSIHUAX, B TOM YHUCJIE C HCIOJb30BAHUEM
MPOTPECCUBHBIX HMHCTPYMEHTOB UMUTALIMOHHOTO MOAEIUPOBAHUSI.

B Oynymem mmanupyercss paboTa MO CHUKEHUIO HAXOXKJICHHUS CaMOJIETOB B
COCTOSIHMU 3aJICP’KEK BBUIETA MO TEXHUYECKUM MPUYMHAM, BHECEHUS MPEIJI0KECHUE
paspabotunkam BC 1o mpuopuTuzammu J0padOTOK CaMOJIETOB U OOIIeH
aKTyanu3anuu rpada coCTOSHUN g JaJIbHEHIEro MOBBIMIEHUS 3(P(HEKTHUBHOCTH

IITo.



