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AKTyaJbHOCTH HAYYHO KBaaupukauuonnoii padorsr (HKP) 3zaxmouaercs B
peLICHUH NIPAKTHYECKH BaXKHBIX HAYYHBIX 337124 110 00beIHHEHHIO CHCTEM YIIPABICHHS
AUl ONTUMU3ALMK PadOYUX MPOLECCOB aBHANPENNpPUSTHS. B CBA3M ¢ BCTyIUieHHE B
cuity @ATI-10, paspemmaromux B aBUaKOMIAHUSX COBMELICHUE B OTHOM JIHIe (hyHKIHiA
[10 PYKOBOJICTBY CUCTEMOH ynpasieHus 6esonacHocTsio nosietoB (CYBII) u cucremoii
MeHe/kmenTa  kadectBa (CMK), akTyanbHOCT Tembl BospacTaeT. B AVII
obobenunene CYBIT u CMK nomyckaercs @©AIT-289, B oprauusauusx no TO
TPaJMLIMOHHO BOINMpOCAMHM O€30IIaCHOCTM U KauecTBa 3aHMMAIOTCS OJHH H Te Ke
CIEeLUATUCTHI.

Leanto uccnenopanus B HKP siBiisiercst paspaGoTka HHTErpHpOBAHHOM CHCTEMBI
ynpasieHust 6€30macHOCTbIO MONETOB M KAYeCTBOM B aBUANPEANPUATHH, B HaCTH
bopMHpPOBaHUs METOIUKH MPHOPHTH3ALMHA YIPABIEHUYECKHX pPelleHHH Ha OCHOBE
00paboTKM OONBIIMX MAacCHBOB JIAHHBIX [0 JEATENLHOCTH OPraHM3aluu C
HCII0JIb30BaHMEM METO/10B MHOI'OMEPHOI'0 CTATHCTHYECKOrO aHajIK3a.

[locraBiennas wens B HacToslledl paboTe IOCTHraeTcs MyTeM pelIeHMs
OCHOBHBIX 3a/1a4:

L. Hccnenosanne cymecTBYIOIIMX TpeOOBaHWW, METOJOB M  ONbITA
WHTETpalldd CUCTEM YIpaBlleHUs 0e30lacHOCThIO MOJETOB ¥ KAa4yeCTBOM B
aBHAIPEePUATHSX;

Do Ananus nokxasartenedl ypoBHs 0€30I1aCHOCTH TOJIETOB W KauyecTBa, HX
COBMECTHOIO MPHUMEHEHUs B aBUANPENNPHITHSIX H pa3paboTKa eIUHOW CHUCTEMBI
MoKa3aTele;

3. OOpaborka  OonbUIMX  MacCHBOB  JaHHBIX O  JIE€ATENLHOCTH
aBUANPENNPUATAY METOJAOM TJIaBHBIX KOMIIOHEHT ()aKTOPHOTO aHajih3a C IeJIbio
BBISIBJICHUS YKPYITHEHHBIX CKPBITBIX (PaKTOPOB COCTOSIHMS O€30IMacHOCTH U KayecTBa
OpraHu3alii;

4.  HMcnonp3oBaHMe JBYX TJIaBHBIX BEISBJIGHHBIX (DaKTOpPOB B KayecTBe
KPUTEPUEB OLEHKH YNpaBJIEHYECKUX PEUICHUH 1 MPOrHO3UPOBAHUE HMX WU3MEHEHU

METOOAOM MHOTOMEPHOTO PErp€CCHOHHOTO aHalIn34.



5. PelieHne NBYXKpUTEpHAIbHON OLEHKM ONTHMH3ALUM I HPHOPHTU3ALHH
YHpaBJIEHUYECKUX PELICHUN.

ObbexToM Hccne0BaHHs B paboTe ABISIETCS SKCIUTyaTaHT, UMEIONIMM CBOW
y4eOHO-TpeHaKEPHBIA LEHTP MOArOTOBKH MEPCoAana, NOJHOCThIO 06ecneunBarouii
TEXHUYECKOE 00CIy )KMBaHUE H TTOJUIepiKaHKe JETI0M roqHoCTH cBoero napka BC.

[Ipeamerom wuccaepoBanus sBIsSeTCs OODBEIMHEHHAs CHCTEMa YIpABICHUS
0€30M1aCHOCTBIO MOJIETOB W KAYECTBOM.

Meroabl uccaegoBanms. [l pelieHHs! NOCTaBIEHHBIX 3a1a4 B paboTe
UCIOJIb30BAJIUCh METOJABl CHCTEMHOIO aHaiu3d M TEOPUM MPHHSATHS pELIeHuH,
MHOIOMEPHBIE CTATUCTUYECKHE METOIbI 00padOTKU JaHHBIX, SKCIIEPTHOE OLICHMBAHHKE.

HayuyHasi HOBH3HA paloThI COCTOUT B TOM, YTO B HE:

- NpPENJIOKEHAa HOBas e/lMHas CHUcTeMa IloKa3aTesied YpoBHS 0e30macHOCTH
10JIETOB ¥ Ka4eCTBa;

- paspaboTaHa HOBasi MeTOAMKA OINTUMHU3AIMK BHIOOpA YIpPaBIEHUYECKHUX
pelieHui B 001acTh 0€30IaCHOCTHY U KauecTBa Ha OCHOBE COBMECTHOI'O HCIIOJIb30BAHHUS
METOJI0B (DAKTOPHOr0 aHa/IU3a U MHOTOMEPHOTO PerpecCUOHHOr0O aHajlu3a.

Teopernueckass 3HAYUMOCTbL 3aKJIOYZETCS B IOJYYEHUU TEOPETUKO-
METOJIOJIOTMUECKUX IOJIOKeHHWH, MeTOAMK U alrOPUTMOB OO0pabOTKU JIaHHBIX,
103BOJIsAIOIIMX MOBBICUTH 3@ pekTuBHOCTE CYBII 1 CMK B aBuanpeanpusituu.

[IpakTHYyeckasi 3HAYHMOCTH pabOTHI 3aKJIOYAETCS B TOM, YTO €€ Pe3yJibTaThl
I103BOJISIIOT:

1.  ONTUMHU3MPOBATHL MPOLECC MOHUTOPUHIA IMOKas3aTenel M BbIpabOTKU
YIpaBJICHUYECKUX PELIeHUil, UCI0JIb3YsI COBPEMEHHOE IIPOrpaMMHOE O0ecCIeueHue 1Jis
OBM, aBTOMaTH3MpOBaTh MPOLIECC OLIEHKU cTencHU BiausHUs nokasarenedl CYBII u
CMK.

2.  NOpPUMEHATh WX B KayecTBE METOAONOTHYecKoil 0as3bl mnpu paspadoTke,
BHEJPEHUHU U COBEPILEHCTBOBAHMK COBPEMEHHbIX cucTeM ynpasienus bIl n kayectsa
HA aBHANPEINPHUSTHH, peanusyss TpeOOBaHHMS COOTBETCTBYIOLIMX HOPMATHBHBIX

JIOKYMEHTOB B 00JIaCTU TpakJaHCKON aBUallUu.
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3. POBOAWTH JajbHEHIINEe MCCIENOBaHus B TENIX OObeIUHEHHS] CUCTEM

yIpaBJieHus.

Ha 3amuTy BhIHOCHTCS:

- npeayaraeMas cucrema nokasaresneid bl n kayectsa skcntyaTanTa, HMEHOILETO
B coctaBe AV u opranusamuro no TO BC;

- METOAWKA HCIT0JIb30BaHUSI METOJA TIJIAaBHBIX KOMIOHEHT Ui ()OPMHUPOBAHUS
YKPYIHEHHBIX CKPBITBIX (PaKTOpOB, omnpeessomux ypoBeb bIl u kauvectBa B
aBUAIPENNPUSITHH;

- METOAHWKa IIPOrHO3UPOBAHMS BJIHMSHUS YIpaBlieHUYecKUX pemueHuil (YP) Ha
ypoBeHb bIl u kauecTBa u pelieHue AByXKpUTEPUaIbHON 3aa4i ONITUMHU3ALMK BbIOOpa
VP B aBuanpeanpusiThu.

Anpobauus.

[IpomexyTouHble pe3ylbTaTbl UCCIEI0BAEMS JOKJIAJbIBAIMCh HA HAYYHBIX U
IPaKTUYECKUX CeMUHapax U KOH(PEepeHIHsIX:

1. MexayHapoaHas Hay4YHO-TeXHHYecKash KoH(epeHUus, nocpsmennas S0-
netuio MI'TY TI'A «I'paxxnanckas aBuauusi Ha COBPEMEHHOM 3Talle pa3BUTHUS HAYKH,
TeXHUKA W oOwmectBa» 25-26 masg 2021 r. Tema: «IIpuMeHeHMe MHOrOMEpHOIro
CTATUCTUYECKOTO aHaliu3a MpHu pa3paboTke MHTErPUPOBAHHON CUCTEMBI YIpaBICHUS
6e3omacHocThiO B opranu3anuu no TO BOy.

2 Konkypc HUP cTyneHTOB M MOJOABIX YUEHBIX Y4eOHBIX 3aBeleHUi
rpaXxaaHckoi aBuanuu, nocpsauesHoro 100-1eTvio co JHs CO31aHMs OTEYECTBEHHOM
rpaxnanckoit aBuanuu. Opranuszarop: ®ABT (Pocasuanus), 2022 r. B HanpaBiIeHUN:
«Obecnieyenne 0e30MacHOCTU TOJIETOB U TexHocdepHas OeszonacHocTb». Tema:
«MeToaMKa ONTUMU3ALMU YIIpaBiieHUs] O€30MacEOCThIO U KaYECTBOM B OpraHU3alluu
no TO BC ¢ npuMeHeHHEM MeTOo/a TIIaBHbIX KOMIIOHEHT ()aKTOPHOIO aHaIN3a».

3. MexayHapoaHasi HayqHO-TeXHUYecKkas KOH(GEepeHLs], NOCBseHHas 52~
netuto MI'TY T'A «I'paxaaHckas aBualysl Ha COBPEMEHHOM J3Talle Pa3sBUTHs HaAyKH,

TexHukH 1 obdmectay 18-19 mast 2023 r. Tema: «Metoauka onTUMHU3ALUH YIIPABIECHHS



Oe30macHOCThIO W KadecTBOM B opranmzanmu mo TO BC ¢ npuMeHeHHeM MeTona
IJIaBHBIX KOMIIOHEHT (JaKTOPHOI'0 aHaau3ay.

[lo Teme nuccepranuu onyOIMKOBaHO 2 CTAThH.

B nepBoii riiaBe nmpoBenéH 0030p CyLIECTBYIOIUX HOPMATUBHBIX TpeOOBaHUH B
pamkax CYBIT u CMK skenityaranrta, opranusanuu no TO u yyebHoro nestpa.

B aBuanpeanpusatuu sto, npexae scero, CYBII, CMK, cucrema aBualiuOHHOU
OesonacHocti (CAB) U cuctembl OXpaHbl TPYJd. DTH CUCTEMbl pa3pabaTbIBarOTCs,
BHEAPAIOTCA U QYHKIMOHUPYIOT B OpraHu3alUsiX-M0CTABIIMKAX aBUALIMOHHBIX YCIIYT B
COOTBETCTBHH C TPeOOBAHHUSIMH COOTBETCTBYIOLIUX HOPMATUBHBIX JOKYMEHTOB.

Bo3spacTaet 3HaueHue cucTeMbl HHGOPMALVOHHOM 0€30IacHOCTH.

BaxkHoe 3HaueHue Jyis yrpaBieHus: 0€30MacHOCTBIO UTPAIOT U JPYrUe CHCTEMBI,
AKTHBHO pa3BHUBAIOIIKECS B MOC/IEIHEee BpeMsl.

Wpest unterpupoBanHoi cucteMbl He HoBA. Eme B 2007 r. MexayHapojaHas
acconmanus BosaymHoro TtpaHcrnopra (IATA) B cBoeM pyKOBOJICTBE  BBena
a66pesuarypy iASM (Integrated Airline Management System). Ilpemnaraercs s
MHTErPUPOBAHHOW  CHCTEMBI  YIpaBieHUs  (€30MaCHOCTBIO  aBHANPEINPHSITHS
MCI0Jb30BaTh a006peBuatypy ISMS. KoHnentyainrHo Takas cucTeMa J10/KHa BKJIF0YaTh
8 cocrapnstomux (Tadmn.1).

Tabmuna 1

OObeUHEHHE CUCTEM B HHTErPUPOBAHHYIO CHCTEMY yIIpaBIeHHs 0€30MacHOCThIO
Cucerema ynpasJieHHs 6e301acHOCTbIO M0JETOB
CucTeMa MeHEUKMEeHTa KayecTBa
YnpasJ/ieHHe NPOH3BOACTBEHHOi 6e30NacHOCTLIO

WHTerpupoBatHasi cHCTEMa YIpaB/ieHHs! Ynpap/ieHue pecypcaMy aBHANPEANpPHSITHS
0e30nacHOCTbLIO YipaBjeHHe IK0J0rH4YecKoii 6e301aCHOCThI0
Ynpap/ienHe B3aHMOOTHOIMIEHHSIMHU € KJIHEHTAMH
YnpasJjienne aBHALHOHHOI §e30macHOCTLIO
Yupasienne HHPOPMALHOHHOIT 6€30NMACHOCTbIO

OnHako Ha JaHHOM OJTalle WHTEerpUpOBaHHAs CHUCTEMa YMPABJICHUS B
aBuanpeanpusTiu ornupaercs Ha oobeauHenue CYBIT u CMK.

HecooTBEeTCTBUSI, BBISBICHHBIE B MPOIECCEe ay/IUTOB 0E30IaCHOCTH W KavecTBa
MOJKHO paccMaTpuBaTh Kak mposieieHust ¢akrcpos omacHoctd (PO). CoBmecTHas
o6paboTka pe3yJbTaTOB ayAHTOB C TPUMEHEHHEM COBPEMEHHBIX METOJ0B

MHOI'OMEPHOI'0 aHajau3a [O3BOJIACT Oosiee MOJIHO MCMOJIB30BATh HHd)OpMaTHBHOCTI:
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OOJIBIIMX MAacCUBOB, COOpaHHBIX JaHHBIX M, COOTBETCTBEHHO, MPHHHMATHL Oo0Jjee
00OCHOBaHHbBIE PeLeHHS 110 PACIPe/Ie]ICHUIO PeCypCOB aBHANPEATIPUSITHSI.

OueBuaHO, uTO Ui (DYHKIMOHUPOBAHMS TaKOil cHCTeMbl MOTpeOyeTrcs
o0paboTka 3HAYMTENBHBIX MACCHMBOB pa3nuuHoil wuHPopManuu. ONTUMUBAIMS
npoueayp coOopa UM TMepBUYHOW 00pabOTKHM Takoi WHPOPMALMKU SBISETCS BaXKHOM
3ajayeil 1 MOXeT ObITh oOecriedeHa NPUMEHEHHEM MHOTOMEPHBIX CTaTUCTHYECKUX
METOJIOB, B YAaCTHOCTH, METO/a TJABHBIX KOMIIOHEHT (PAaKTOPHOrO aHaIu3a.
Wcnonb3oBanue MeToAa MOKa3aHO Ha IIpUMepe BHEAPEHUSI UHTErPUPOBAHHON CUCTEMBI
yrpaBjieHuss 0e30MacHOCThI0O B aBHANPEANPUSTUM SBISIOLIMMCH JKCILUIyaTaHTOM,
opranu3zauueit mo TO u yueOHBIM LEHTPOM.

[Tokazarenu 3¢dpexruBHOCTH QyHKunoHuposanusi CYBII u CMK tpagunuonso
WIPAIOT KIIFOUEBYIO POJIb B CTPATETHH U IUTAHUPOBZHUH JIESTEIbHOCTH 10 00ECIIEYEHHUIO
OesomacHocTH TMONETOB M KadectBa. K TOMy 3Ke, OHM HE€ TOJBKO OTpaXKaroT
3(pPexTUBHOCTh QYHKIIMOHUPOBAHUS MIPOI[ECCOB B PAMKaX CHUCTEM YIPaBJICHHS, HO U
MOT'YT CIYXKHTh WHAAKATOPOM O TIOSIBICHHH HOBHIX pUCKOB MM PO B NeATEIBHOCTH
aBMATIPEIPHUSTHSI, UTPAIOT CTHMYJIMPYIOIIYI0 pciib B obecniedenun bIl u kavectsa.
Takum 00pa3om, IoKazaTelld SBISIOTCS M MELOH ypOBHsS JOCTHIXKCHHS ILENCH, H
HHCTPYMEHTOM JUJISl YIIpaBI€Hus €lo.

PaccmarpuBaembie  KIID noapa3gensiorcss Ha HECKOJIBKO —HallpaBJIECHUM:
(UHAHCOBOrO, HAMpaBIeHWH BHYTPEHHHX M BHEIWIHMX IpoueccoB. HasHauenue
(GUHAHCOBBIX MOKa3areliel — WMETh BO3MOXKHOCTh AHAIU3UPOBATH YPOBEHb OOLIMX
3aTpaT Ha JIeSATeJbHOCTh ¥ YPOBEHb MOJIy4eHHOH npubbui. B kayecTse GpuHaHCOBBIX
nokasareJieil 11es1ecoo0pasHo BIOpaTh MOKa3aTe Il BBIIOJHEHHS 1JIaHa 110 peau3aluy
ycnyr # 3G HeKTHBHOCTD Ce0eCTOMMOCTH padboT (yCiyr).

K BHEmIHMM IIpolieccaM HeOOXOIHUMO OTHECTH IOKas3aTellb OlepanuoHHONU

HanéxuocT (popmyna 1.1 u 1.2):
N
K0H=N—z*100%, (1.1)
MM,; = 100% — Kon, (12)
rae N3 — Kojm4ecTBO NpepBaHHbIX OIepanii;

N1 — KosnyecTBO MOCaoK.



KoH — KoaddpunueHnt onepannoHHON HaAEKHOCTH

Ha3znayeHnueM roka3zaresiell HanmpaBJIeHUS] BHYTPEHHUX MPOLECCOB SIBJIACTCS
CpaBHMTEJIbHBIH aHalW3 MO yCJIyram, TpyAo3aTpaTaM COOCTBEHHOrO KaluTasa,
JBIOKEHHIO OCTAaTKOB W 00eCIeYeHHOCTH padoT MarepuajaMd W 3allaCHbIMH
qacTsMu (TOoBapHO-maTepHuasibHble IeHHOocTH unaun TMII), Hajmums CTpaxoBOro
3amnaca (C3) mo MaTepuaiam U 3allaCHbIM YacTsIM.

K kareropuu nokasareneil HarpaBJeHUs BHYTPEHHUX MPOLECCOB OTHOCATCS
yposeHb kadectBa TO, MpOIEHT BhINOJHEHN:d BHeMIaHoBBIX TO mo BpemeHu
MpocTosi — KOI(pGUIUEHT BHEIJIAHOBBIX peOOT MO BpEMEHH Ha PEMOHTBI
000py 10BaHus, BBIMOJHIEMOTO BHE IIJlaHa, B TOM YHCJI€ aBAPUITHOTO U T.[.

KIID paror Oosiee ueTKOe MpeACTaBleHHEe O MPOTEKalolMX mpoieccax B
aBHANpPeNpUATAN 1 (POKYCHPYIOT BHUMAaHUE PYKOBOJAUTEI HA HanboJsiee BaXKHbIX
BOIIPOCAX, a TaKXKe COrJacyloTcsi ¢ BO3MOXXHBIMH COBPEMEHHBIMHU METOJIAMHU

MNpOBEACHUS TEXHHIECCKOTI'O Oﬁcﬂy)KHBaHHH U peEMOHTA.

Bo BTOpoii riaBe TMpHUBENIEHBl Pe3ylbTaTsl MCIONB30BAHHMS METOMAA TJIaBHBIX
KOMITOHEHT JIJIsl pEIleH sl 3a/1a4 UCCIIeI0BaHMSL.

Jlns pelneHus MaHHOM 3afa4M TpearacTcsi HCIOJIb30BaTh METOX IJIaBHBIX
KOMITOHEHT ()aKTOPHOI'0 aHaJIK3a.

Llens MeToJa TIJIaBHBIX KOMIOHEHT COCTOMT B YMEHBIIEHMHM KOJIMYeCTBa
KOMITIOHEHT CJIy4alHOro BEKTOpa COCTOSIHMSI OpraHuM3aluu (B YMECHBIICHHH
pa3MEPHOCTH €ro MPOCTPaHCTBA), KOTOPOE BO3MOKHO 0O€3 CyHIECTBEHHOH MOTEepH
nH(GOpMaLK 06 HCcCIeLyeMON CHCTEeMe, CoJleprKallecs B JaHHbIX HaOJII0IeHHH.

3amaua opMmymupyeTcs CIEAyIOUIUM 00pa3oM: HCHOJb3ysl Marephaiibl 0
HabIOIeHNi 3aMeHuTh Habop m PO MCXOIHBIX IIPU3HAKOB Z MEHbLIUM 4YucaoM k<m
CTaH/IapTU30BAHHBIX OPTOTOHAJIBHBIX (AKTOPOB WIIM KOMIIOHEHT, INPEACTABIAIOMIUX
coboii Hauboee cyiiecTBeHHbIe TaTeHTHbIE PO.

MOJIGJ'EL KOMIIOHEHTHOTO aHajiu3a B MaTpUUHOM BUIC MMPEACTAB/ISACTCS KaK:

Z=W'F



rne Z=(Z 1,2 (2....) Z_(n .))- ciydaliHblii CTaHIAPTH30BaHHBIA BEKTOP
MCXOJHBIX IPU3HAKOB;

F=(F I,F (2....)F _(n.)) BexTop daxkTopos:

W — Mmarpuia GpakTOpHBIX HAarpy30K.

Matpuna W BBIYHCISIETCS HA OCHOBE COOCTBEHHBIX YHMCENl M COOCTBEHHBIX
BEKTOPOB KOPPESILIHOHHON MaTpUIlbl R HCXOIHBIX TPU3HAKOB U3 COOTHOLIEHH S

R=W-W"T

[Ipy 5TOM JOCTHraeTcsi OPTOTOHANBHOCTh CTONONOB Marpuipl W, 4TO IpH
PEIICHHH CHCTeMbl ypaBHeHuil (1) oTHocuTenbHO F B cBOIO Ouepeab obecrneunBacT
OpPTOrOHAJILHOCTh HAUAEHHBIX KOMIIOHEHT.

U3 uccenoBanuii Io IPUMEHEHHUIO 9TOT0 METo/Ia B aBUAIIMOHHOM 1@ TeIbHOCTH
oTMeTHM paboTy, B KOTOpOW paccMaTpuUBAIOTCS BOMPOCHI MPOTHO3UPOBAHUS 1
peOTBPAILCHUS] ABUALIMOHHBIX COOBITHH Ha OCHOBE OOJIBLIMX MAacCHBOB NaHHBIX.
DaKTOPHEIH aHATN3 UCIIOIB3YETCs] COBMECTHO C M.eTOIOM 0aiieCOBCKOM CETU JI0BEPHSL.
PacematpuBaetcs Gostee 60 THIIOB aBUALMOHHBIX COOBITHH M IPUBOAUTCS MOAPOOHAS
METOMKA TOIIArOBOTO MPOTHO3MPOBAHKS HA PasNMuHBIX dTanax mosera. Ilonxon
BBIFOJIHO OTJIMYAETCS OT IIPOTHO3WPOBAHUA C MOMOIIBIO TPEHAOB MO «UCTOPHYECKUM
JQHHBIMY» M TT03BOJISET YYMTHIBATH CHCTEMHbIE HENOCTaTKH. BMecTe ¢ Tem, nonsiTka
pelIeH s TAKOM rI00aNbHOMN 3a1a4i MOXKET CTOIKHYThCS € POOIeMOil JOCTaTOYHOCTH
HCXOJIHBIX JIaHHBIX.

B pa6oTe MpuBesieH MPaKTHUECKHiT IPUMep HCTIOb30BaHus (PAKTOPHOTO aHaIH3a
115 06paboTKK pe3ybTaToB ayAuTa O€30MaCHOCTH U Ka4yecTBa B OpraHu3aliy 1no TO.
JIaHHBIH MOIXO0 MOKET ObITh HCIIOJIB30BAH U IS PELIEHUs [IOCTaBICHHOH 3a1a4H.

[TpakTryecKas peanu3aiiio MeToa NpUBeneHa Ha IPUMEpe PealbHbIX JaHHBIX
Toro xe apuanpennpustus. cnonbsosan nporpammubiii naker STATISTICA-7, ero
ONMCaHWEe B PYKOBOACTBE M METOJMKA IPAKTAYECKOro MPUMEHEHHs (aKTOPHOro
aHaJIN3a U3 SJIEKTPOHHOTO yueOHHKa.

B pesyibTaTe NPOBEISHHOTO aHANM3a BbISBICHO 4 YKPYNHEHHBIX (CKpBITBIX)
(akTOpa OMacHOCTH, PACHONOKEHHbIC HHXKE B MOPAAKE YMEHBIICHHS (aKTOPHBIX

Harpy3ok.Ipaguuecku MpeacTaBlIeHHbIX Ha pUC. |



Factor Loadings, Factor 1 vs. Factor 2
Rotation Varimax raw
Extraction Principal components
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/U\ 1000u
08 } i
Kon-so
oTkazoe\Hencnpas
HOCTEN MNoeTapHbie fedexThl Ha
~ ‘\ 1000 4
06 | \ c's';’r
i 1-a rpynna
& 2-a rpynna napameTpos
e napameTpos
% 04 Hazemuoe
@ obcnysmsanne
B |~
emeemeanl 4
OTHNOHEHRKWA NO L \
— ananuay COK @
02} | Yposewb kauectsa TO BC I - ( |
Otiecneuenwun bl Ha 2 /
Gepry o
Mokazatens CamonétHoe
00 HaAEMHOCTH obopyaosarne
oy PerynapHocTs
02 . . X X ) L .
00 01 02 0.3 04 0.5 06 0.7 08 0.9 1.0
Factor 1

Puc. 1 Pacnpesnenenue HCXOAHBIX TApaMeTPOB 110Ka3aTeNel B IPOCTPAHCTBE JBYX
rJIaBHBIX KOMIIOHEHT

F1=4,74 — HenocTtaTku B npodecCuOHaAIbHCH ITOATOTOBKE U JIOMYyCKa IepcoHaa
K padore;

F»=2.40 — Henocratku B TexHuuyeckoM coctossuuu BC;

F5;=1,35 — Ilokazareyib HaAEXHOCTH;

F4=1,24 - PerynspHOCTb.

B cnenyromeit rnase no Fyu F, peliena nByxkpurtepralibHas 3a7a4a 1o noucKy
KOMIIJIEKCHOT'O KPUTEPHUS BBIPAOOTKH YIPABIEHYECKUX PEIICHHUH

B TpeTbeii ri1aBe npuBeacHa METOAMKA pa3pabOTKau yIpaBjieHYeCKUX PeLeHU
B aBMaIpeANpPHUATHE Ha OCHOBE MHOTOMEPHOTO PETPECCHOHHOrO aHajlu3a lokasarelen
0e30MacHOCTU U KayecTsa.

K peleHuio JaHHOW MpoGIeMaTHKH HeodXOIMM OCOObIf MOAX0A ¢ HaydHO
o6ocHoBaHHOK MeTozosoruei. CoriiacHo TeOpUM NPUHATUS PElICHUH, JaHHas 3a1ayda

MMeET IBYXKpUTEPUAIbHBIN XapaKTep.
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Ha cerogusiiHuii JeHb CYLIECTBYIOT pa3jM4yHblE METOIObl  pelleHus
IABYXKpHUTEpUAIbHBIX 3aa4 IJIsl TPUHATHS €IUHCTBEHHOTO ONTUMAIbHOTO peleHUsI.

Yalie Bcero NpyuHUMUII pellieHus CBOJAUTCSA K COKPALLEHUIO KPUTEPUEB A0 OJHOIO.
Pesynbrar nocTuraercs UCMoOJb30BaHUEM METO/1a CBEPTKH, METO/1a IIaBHOI'O KpUTEPHUS,
METO/Ia IOPOTOBBIX KPHUTEPHUEB, METOAA PACCTOSIHUS, UTO CTPOroe 00OCHOBAHUE 3TUX
METOJIOB OTCYTCTBYET W WX I[PUMEHEHHE OIDENENSeTCs YCIOBHIAMH 3a/Jaud |
npeAnoYTeHreM aua npuHumMarouero pewenus (JIIP).

Hapsay ¢ nmepevncieHHbIME, TaK)Ke, 9aCTO UCIONB3YIOT MHOXKECTBO DIKBOPTa-
Ilapero, mpunmun Hiima ¥ yelnoBeKO-MallMHHBIE METOALI MPHHATUS pPEeLIeHUH.
[Tociiequue MpeaCTAaBISIOT HAUMOONBIIMK MHTEpec, T.K. He TPeOyIT H3HAa4YalIbHO
(GUKCUPOBAHHOTO OIpe/ieIeHNs] CXeMbl BBIOOpa HAWITyYIIero pellieHus], U MO3BOJISAIOT
COXPaHHUTh BCIO UMEIOLIYI0CS HHPOPMALHUIO.

JIis  BO3MOXKHOCTHM BbIOOpa Haubosiee IMOAXOASIIEr0 MeTola pelleHus
NBYXKPUTEPUATBHOM 3amaun 0003HAUYUM MCXOJIHbIE JIAaHHBIE, & TaKKe YCJIOBHA,
KOTOPBIM OHU JIOJIKHBI COOTBETCTBOBAT.

Jrak, uMest 1Ba OCHOBHBIX (pakTopa (J1Ba mokas3aresisi) HeoOX0IUMO IIPOM3BECTH
ontumuzanuo YP. OHa MOXeT BbIpaXaThCsl B JOTHYECKOM BUIE (la MIIM HET), T.€.
BBIMIOJIHATE JIM paccMaTpuBaemoe YP, uiau 3aTpaThl Ha €ro peajid3aluio HE UMEHOT
CMBICJIa, WJIK B BUJIE PAaH)KMPOBAHUS IEPBOOUEPENHOCTH BHEAPEHHS 3aMJIAHHPOBAHHBIX
VP. B cBsi3u ¢ TeM, 4TO Ha MpaKkTUKe He Bce YP MOKHO OTMEHHUTH, 3a4acTyl0, IEpeUeHb
VP nnaHupyercs BBUAY HEOOXOOUMOCTH peajM3aldd  Mep, JIOTHMYECKWH BHUI
ONTUMM3ALMKM B JaHHOMW paboTe He paccMmaTpuBaeTcs. 34ech M jajee, MOJ
ontuMuzaied YP Oymer moHMMaTbCcs UX paHKUPOBaHUE IO MEPBOCTENEHHOCTH HX
BHEAPEHHUS B 1€ TEIbHOCTh aBUAIPEANIPUSTHSL.

[lpuHsTHe pelleHHst MO0 [ABYM KpUTepHAM HEOOXOIUMO OOOCHOBBIBATDH
MaTeMaTHUYeCKH, OJJHAKO MaTeMaTHKa He MO3BOJISICT BUACT Oydyliee, Tak Kak paboTaeTr
C W3BECTHBIMU 3HaueHHsIMH. MojenupoBaHWe 4YacTHYHO IOMOraeT peluTh 3Ty

ﬂpOGHGMy, 0JHaKoO nmo0as MoJIeJIb TaKKe OCHOBBIBAETCSsl Ha U3BECTHBIX NAaHHBIX.
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J1Jist mOCTpOEHMS perpecCuOHHON MOENU M OTHO3UpPOoBaHus 3¢ (heKTuBHOCTH Y P
paccmatpuBatotcs 6 mapamerpoB X - O®QO, oTpaxkaolUx HEAOCTaTKU B
AESITEBHOCTH 10 KaxaoMy HanpasieHuto XORG XDSP XFLT XGRH XMNT XCAB

3Ha4YeHHs MapaMeTPOB SIBIISIOTCS HE3aBUCKMBIM MEPEMEHHBIMH B ypaBHEHUSX
perpeccuu, a 3aBUCUMBIMH siBisitoTes F1 u F2

DKCIepThl OLEHUBAIOT KOJIMYECTBEHHO BIMAHKE Kaxkaoro napamerpa ODO (X)
Ha F1 u F2 3a 12 Mecs1eB u coctaBisioTcs ypasHenue 1.3

F1=B1X1+B2X2+B3X3+B4X4+B5X5+B6X6+E (1.3)

Takux ypaBuenuit MuHUMYM 6 mo Flu F2. DT nanuble naHHBIE SBISIOTCS
uexonubivu st mozenu B mporpamme STATISTICA

Jlanee BBOIATCS MPOTHO3MpyeMble 3HaueHds: X Oe3 ydera YP ¢ monydeHueMm
cooTBeTCTBYIOMUX 3HayeHuit F1 u F2

CocraBisiercs: cniicok YP u oneHuBaercs, Kak kaxaoe YP Bnuser Ha KakIbli
ODO (X)

[Tocsie 3Toro BBOASTCA Bee X IMOOYEPENHO C yUeTOM Kaxzaoro YP u mosydaem
nporHo3nble 3Hadenus Flypl u F2ypl

A Jasblie st Ka)J10ro yip paccUUTHIBAeTCH Pa3HOCTh

AF; u AF,. (tabx. 2).

Tabnuua 2
DkcrepTHBIe oleHkn BausiHus YP na O®O
Hassaunue Koy puuuentsi ypdexrusnocrn (Ku) ais
YIPaB/JIEeHYECKOI0 AF; AF, F1/F2
pemeiEiyE) ORG | DSP | FLT | GRH | MNT | CAB
1. O6noraenune mporpamm | 0,137 | 0,392 | 0,035 0,015 | 0,015 | 0,01/ | 0,005 | 0,005
00yueHus /0 /0 /0 0 /0,01 /0
2. Paspabotarb 0,213 | 0,246
METOTHYEeCKHE
PEKOMEHIAIHN 1o 0,005 | 0,01/ | 0,005 0/0
B3aHMO/ICHCTBHIO L L /0 0,035 | /0,02
CMEXHBIX  CIyk0  IpH
Ha3eMHOM 00CITyKUBAHUU
3. Bsiyck pacmopsokennst | 0315 | 0,102 | 0/0,0 0/0 0,02/ | 0,02/ | 0/0,0 0/0
COTJIACHO JIMC 1o 1 0 0 35




paHHEMY BKJTIOYEHHUIO

oborpesa Kpblia

4. OOHOBHEHHE 0,096 | 0.368

HaBUTAITMOHHBIX 0a3

JIaHHBIX\TOUCK 0/0,0 | 0,035 | 0,01/ | 0,005 | 0,01/ | 0,005

aIbTePHATHBHBIX 05 /0 0 /0 0 /0

MOCTABIITUKOB

HHOOPMALIHOHHBIX CUCTEM

5. Ilpuobperenue 0,270 0

Opacneros Ui 0/0 0,035 | 0,005 | 0,005 | 0,005 | 0,005

MOHHUTOPUHIA /0 /0 /0 /0 /0

YTOMIISIEMOCTH

6. Buecenus m3menenuii 8 | 0,064 | 0,452 | 0,015 0.015 | 0,005 | 0.05/ | 0,005

BHJI coriacHoO HOBbIM /0,00 0/0
. /0 /0 0.005 /0

cranapram ISM 5

s 3amioqeﬂﬂe norosopa | 0,344 | 0,251 0/0 0,005 | 0,02/ | 0,01/ 0/0 0/0

Ha pacuéT IICHTPOBKHU /0 0 0,01

Wcxonss W3 Bblllle TNPUBEAEHHBIX JAHHBIX, MPEICTABIIIETCS BO3MOXHBIM
CKOPPEKTHPOBATh CpelHEMecsuHble (3@ BeCh NpeAbAymui roa) koddduumeHTs!
piana kaxgoro O®O B mokasaTens TOCie BHeIpeHHs Kaxaoro YP, Hcmosib3ys
bopmyy:

Mij =Micp_M£|:p*Kijv (1.4)
rie: Mi cp. - cpenaemecsianble 3HadeHnss ODPO 3a npouiblii rox;

Kij — koo puuneHTs 3G GeKTHBHOCTH YNIPEBICHYECKUX PEIICHHH.

Hosble xod(duimentst (Mjj) Hallero mpuMepa Mociie KOPPEKTUPOBKH 10

¢opmyne npuBeneHsl B Ta0J. 3.

Tabauua 3

Kosddunuents Bkaaga OPO ¢ yyeToM NPOrHO3upyeMoro s (pexra oT BHEAPEHHS

Kkaxjaoro YP
vp Ko3dpuuunentnr Mi;
ORG DSP FLT GRH MNT CAB
1 1,1492 | 1,1258 | 3,3654 | 1,7325 | 1,1608 | 0,4146
2 1,1667 | 1,1667 | 3,3996 | 1,7325 | 1,1608 | 0,4167

1,1667 | 1,1667 | 3,3483 | 1,7150 | 1,1667 | 0,4167
1,1667 | 1,1258 | 3,3825 | 1,7413 | 1,1550 | 0,4146
1,1667 | 1,1258 | 3,3996 | 1,7413 | 1,1608 | 0,4146

L B I =N B VS ]
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1,1492

3,2996

1,6625

1,1608

0,4167

1,1667

1,1608

3,2483

1,7325

1,1667

0,4167

[To pesynbTaraM BBIOJHEHUS] PACUETOB MNPOM3BOJIUTCS OLIEHKA 3HAYCHUH
KOMILIEKCHBIX KpuTepueB. Jlns ymoOcTBa weriecoodpazHo coprupoBate YP mo

yObIBaHUIO 3HAaYeHHH (Tadm. 2).

Tak kak 3a1a4a IBYXKpUTepHalIbHas, IPEICTaBUM J1Ba KpUTEPUS 3P PEKTUBHOCTH

Y

1 AF1; 1 AF &
T il 7 I . Ph2Y
Cl_ Qi ' C2 B

Qj

(3.21)

rae Qj — croumocTts j-ro YP.

3HaueHus kpuTepues 3QPEKTUBHOCTH PaCcCHUTHIBAIOTCA I Kakaoro YP.

Jlanee, HeoOXOAMMO BBINOJHHUTH pacyeThl HOPMHUPOBAHHBIX 3HAYEHHH, Kak
pekomenayercss B [Omubka! Mcerounuk cepliku He Haiigen.]. Jlns xputepus C,
HopMupoBanHoe 3Hauerue C;" paccunThIBaeTCS KaK:

T end
C;—minCy

= (3.22)

L miingm)
maxC; —minCy
rae: maxC' 1 minC{’ MakcuMalibHOE i MUHUMAJIbHOE 3HAUeHHe KpUTEpPHs
Torzna MOKHO BBIIOJIHHThL pacyeT KOMIUIeK:CHbIX kKpuTepues Cj 1is xkaxzaoro YP

UCTI0JIB3Ys (POpMYyITy:

C=Ccl'w +C)wy (3.23)
Tabnuua 3
PamxxupoBanue YP 1o creneHd onTUMU3auu
KommaexkcHbIi
KpuTepuii 0e30MaCHOCTH H Ka1ecTBa B
n/n Yupas/iieH4ecKoe pemeHue ’
HHTErPHPOBAHHOI cHCTEMe
yupasJenns (CYBII N CMK)
1 | OGuOBIEHHE TPOrpPaMM 0OyYEHHS 0,945
PaspaboTath METOJMYECKHE PEKOMEHJAIMH 110
2 | B3aUMOJEHCTBUIO CMEKHBIX CIIYXKO I[PA Ha3eMHOM 0,519
00Cy)KMBAaHUH
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3 Beiryck pacniopsokenust coriiacHo JIMC o panseny 0.474
BKJIIOUEHHIO 000rpeBa Kphlia ’
OOHOBNEHHE HABUTAMOHHBIX 0a3 MaHHBIX\IOMCK

4 | anpTepHATUBHBIX MMOCTABIIMKOB MH(OPMAIIMOHHB X 0,432
CHUCTEM

5 [IpuoOperenne OpacieToB JUis  MOHHTOpPHHIA 0.362
YTOMIISIEMOCTH ’

6 Buecenuss u3menenuii B BHJ[ corimacHo HOBBIM 0352
cranaapram ISM i

7 | 3akioueHue JOroBopa Ha pacuéT HEHTPOBKU 0,282

B  pesynprare Qopmupyercs nepedeHr YP ¢ yka3aHueM CTerneHU
11e51ecO00pa3sHOCTH BHEAPEHHS KakJoro u3 HuX. Huzkas creneHs 1enecooOpasHoOCTH
03HAYaeT, YTO BHEAPEHUE HTOrO PELLIECHUs MOBJIEYeT CIULIKOM OoJblline (UHAHCOBBIE
3aTpaThl, HE OKa3aB pPaBHOLIEHHO CYLIECTBEHHOro BIMsHUS Ha ynyudumeHue bIl u
KauecTBa.

[lene HKP pocturnyra: peiieHa BajkHas HayyHas 3a7ada pa3paboTKu
WHTETPUPOBAHHOM CHUCTeMbl ympaBieHus: OesonacHocteio mnonéros (CYBII) u
kayectBoM aBuanpeanpustus (CMK) B Buae MeTOOMKU NMPUHSTHS YIPaBIECHUYECKUX
pelleHHi.

OcunoBHble pe3yabTaThl HKP cBOAsTCS K Cenyroiemy:

1. ChopmupoBana enuHas COBOKYIMHOCTb 10Ka3aTelel I MHTErpHPOBAHHON
cuctembl CYBIT+CMK.

2.  PaspaGorana  MeToaMKa  TPUMESHEHHS dakTopHOro  aHanM3a
CTATHCTHYECKHX MAHHBIX IO TPENNpPUATUIO, UMEIOLIEMY B COCTaBe aBMAKOMIIAHHIO,
yuebHbpI HenTp W opranusamuio no TO BC, c nensto BblaeneHus 000OLIEHHBIX
(GaKTOpOB, YTO TMO3BOJISET MpeAsaraTb KOHKPETHbIE MEPONPHSITHIA Ui MOBBILICHHUS
0€e30MacHOCTH MOJIETOB U Ka4ecTBa aBUallMOHHbBIX YCJIYT.

3. PaspaboraH NpUMEHHMBbIH I TaKkoro aBHANPEANPUATHS METON
TOJUIEPIKKH TPUHSATHS yIIPABI€HUECKUX PELICHH) C HCTOIb30BAaHUEM PErpecCHOHHOrO0
MOJIEJIMPOBAHUS] ¥ METOMA JBYXKPUTEPUAIbHBIX PEIICHUN - «UYCIOBEKO-MAIIMHHBIX)
IIPOLEYP.

[IpumMeneHre pa3paOOTaHHOW METONMKH [MO3BOJUT YJIYYIIUTh KaYECTBEHHbIE

nokasarejieil paboThl MPENpPUSITUS, MOBBICUTH O€30IACHOCTh IIOJIETOB, COKPATHTh
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KOJIUYECTBO HpeTeHBHﬁ oT 34aKa34YMKOB, a, cieanoBaTelibHO, ITOBBICHTD

KOHKypeHTOCHOCOGHOCTB MpearnpusaATrsa B IIEJI0OM.



