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AHHoTanusi. B paGorte moctpoeHa maremaTHuecKas MOJENb M3MEHEHHUs MapaMeTpoB
ABUAIMOHHOIO JBUTaTenas g ucronb3oBanus cucreMbl ECTM (Engine Condition Trend
Monitoring), 4YTO TO3BOJUT BBIIOJHATH TEXHUYECKOE OOCIY)KHMBAHHUE BO3IYIIHBIX CYIOB
WHOCTPAaHHOTO IPOU3BOACTBA B YCJIOBMSIX CAHKIMOHHBIX OTPAaHMUYEHUIl Ha OCHOBE JAHHBIX
apuanpennpustus. IloctpoeHne  MaremMaTHUeCKOW  MOJENM  BBIIOJIHEHO HA  OCHOBE
CTaTUCTUYECKUX JIaHHBIX TEXHUUYECKOM 3Kciutyarauuu asurareneit PTOA-114A 3a natunerHuit
NepUOoJ SKCIUTyaTallud METOJOM PErpecCHOHHOr0 aHanu3a. [IpeaioxkeHHoe peleHue mo3BoJIseT
MOJYYUTh 3HAUE€HUS 0a30BbIX TapaMeTPOB aBHAIMOHHOTO Burarens PTOA-114A, B aTom cinydae
y orepaTopa MOSBISETCS] BO3MOKHOCTb BBIMOJIHATh aHAIN3 TEHACHIIMM M3MEHEHUS! COCTOSHUS
nBUratens camocrosteabHo Oe3 cucrembl ECTM. ['nmaBHBIM MPEeUMYIIECTBOM IOJyYEHHBIX
pe3yJIbTaTOB UCCIEI0OBAaHUS SBISETCS OTCYTCTBHE 3aBUcCUMOCTH orneparopa BC oT 3apyOexHbIX
CEpBUCOB OIICHKH IapaMeTpoB ABHraTens. TeXHHUECKHe CIyXKObl aBHANPEINPUATHS HMEIOT

*CTaThsl MOATOTOBJICHA IO MaTepuanaM Marucrepckoi auccepranun: Ctpokos JI. E. AHanm3 anbTepHaTUBHBIX ITyTEH
TOIJIepKaHuUsT UCTIPABHOTO cocTosiHUs nBuratenield PT6A no ganabM aBuanpennpusatus. KpacHospck.: ®I'BOY BO
«Cuobl'Y um. ak. M.®. PemretHeBay. — 82 c.
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BO3MO>KHOCTb CAMOCTOSITEJIBHO OLICHUBATh IapaMeTpsl ABAraTelsd. OJHUM U3 CIEIYIOINX TAIOB
JanbHeWIe peanusanuu  ucnosb3oBaHus cuctembl ECTM B paMkax aBHAlMOHHOIO
OpednpusaTHs — ABIseTcd  pa3paboTKa  MPOrpaMMHOrO  OOECHEUYEeHMs,  HO3BOJISIOIIErO
aBTOMATHU3UPOBATh IIPOLIECC CUNTHIBAHUSA NapameTpoB asuratens BC, ux aHanus, COOTHECEHHE C
JaHHBIMU  JKCIUIyaTallHOHHO-TEXHUYECKOM JOKYMEHTAlMW [BHraTelld M BblIady IUIAHA
KOPPEKTHUPYIOLIUX IEHCTBUI B OTHOILIEHUY JIBUTATEII U €T0 KOMIIOHEHTOB.

KiroueBbie cJjI10Ba: aBHALlMOHHBIA JABUraTellb, IApaMeTPbl, PErPECCHOHHBIN aHAIU3,
0a30Bble 3HAYCHUSI, TEXHUYECKOE 00CITyKUBAHHE.
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Abstract. The authors constructed a mathematical model for changing the parameters of
an aircraft engine for use in the ECTM (Engine Condition Trend Monitoring) system, which will
allow for the maintenance of foreign-made aircraft under sanction restrictions based on the airline
data.

The mathematical model was constructed with the regression analysis method on the basis
of statistical data of PT6A-114A engines technical operation over a five-year operation period.
The proposed solution allows the values of the basic parameters of the PT6A-114A aircraft engine
to be obtained, the operator having the opportunity to independently analyze the trends of changes
in the engine condition without the ESTM system. The main advantage of the obtained research
results is independence of the aircraft operator on foreign engine parameter assessment services.
The airline can assess the engine parameters independently. One of the next stages of further
implementation of the ECTM system within the airline is the development of software that will
automate the process of reading the aircraft engine parameters, conduct their analysis and correlate
to the engine operation and maintenance documentation and issue a plan of corrective actions on
the engine and its components.

Keywords: aircraft engine, parameters, regression analysis, basic values, maintenance.
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BBenenue

JBuratenb PTO6A-114A sBnsgercs JEerKuM JBUTaTelIeM CO CBOOOIHOM
TypOuHOM mpomsBoacTBa ¢upMmbl Pratt& Whitney B Kamane '® . B muratene
YCTAaHOBJICHBI JIB€ HE3aBUCUMBIC Ipyr OT apyra TypOunsl. IlepBas TypOuHa
oOecrieunBaeT BpallleHUE KOMIPECCOpa, KOTOPBIA pPACHOJOKEH B CEKIUHU
ra3oreHeparopa, BTopas TypOWHa oOecredrBaeT BpaIlleHHE BO3AYIIHOTO BHHTA
uepes peaykTop. JlBUrarens ycraHaBaMBaeTcs Ha Bo3aymHsle cyaa Cessna 20820,

Cucrema ECTM (Engine Condition Trend Monitoring) — sto cucrema
KOHTPOJII COCTOSHMS ¥ TEHICHIMH W3MECHEHMS XapaKTEPUCTHK Burarens 2 .
JlanHasi cucTeMa yCTaHaBIMBAETCA Ha BO3AYIIHOE CYAHO U 0OECTeuMBaET 3aIucCh
napamMeTpoB JIBUTaTesisi Kak B PYYHOM, TaK U B aBTOMAaTHYECKOM pPEXHME Ha
IIOCTOSHHOE 3allOMHHAloLIee yCTpoiicTBo?!. B 00IIeM ciydae cucTeMa BKIIIOYAET B
ce0s1 JaTUYUKH, PETUCTPUPYIOIIUE TApaMEeTPhl U LICHTPATIBHBIN OJIOK, BHITOIHS IO
cOOp U XpaHEHUE JTAHHBIX, BHIMOJHSIET COOp U XpaHEHHUE MTapaMeTPOB JBUTATENS B
MOMEHT TIOJIETa Ha Kpeucepckom pexume. Omnepatop ¢ ONPEAEICHHOU
MEPUOANYHOCTHIO BBINOJIHSAET CIHCAHUE JaHHBIX IMApaMETPOB M OTIPABKy B
aHaJTUTUYECKU LeHTp. JlaHHas cucTeMa MO3BOJIAET OMNEPATUBHO OTCIEKUBATH
W3MEHEHUSI  TapaMeTpoB  JBUTATENsl U, KaK  CJIEJCTBHE,  BBIMOJHATH
KOPPEKTUPYIOIINE ACUCTBHS. |JIaBHOE NPEUMYIIECTBO JAHHOM CHCTEMBI — 3TO
BO3MOXXHOCTH BBISBJISITh MPEIOTKA3HOE COCTOSIHUE JABUTATENS U €TI0 KOMIIOHEHTOB,
TO €CTh MPEANPUHUMATD YIPEXKIAOIME MEPHI JO HACTYIUICHUS MOMEHTa OTKas3a,
BIUSIIONIETO Ha O€30MacHOCTh IOJIETOB, JIMOO COMPSHKEHHOTO € OOJBIIMMU
SKOHOMHYECKMMH 3aTpaTaMd Ha BOCCTAHOBJIEHHE WCIPABHOTO COCTOSIHUS
JIBUTATEJIS.

Hatunkn cucrempl ECTM mnepuwonnuecku perucTpupyroT CISTyIOIINe
3HAYECHUS TapaMETPOB:

a) ITT, remnepatypa raza mexay TypOuHaMu;

0) Ng, 000pOTEI TypOOKOMIIpECCODA;

B) Wi, MrHOBEHHBIN pacxo]i TOIJIUBA,

Ilns  typO6oBuHTOBOrO nBurarenss PTO6A-114A u3MeHeHUE JaHHBIX
MapaMeTpoOB TMOJHOCTBIO XapaKTepHU3YeT €ro TeXHUueckoe coctosHue. [lomMumo
ATUX MMAPAMETPOB CUCTEMA PETUCTPUPYET MapaMeTpbl, HEOOXOAUMBIE [ BHECEHUS
MOIPaBOK:

a) ALT, aGcomroTHast BBICOTA ITOJIETA,;

06) OAT, TemmnepaTypa OKpy»KaroIiero Bo3ayxa,

B) IAS, Bo3mymiHas CKOpOCTS;

r) Np, 060pOTHI BO3IYNIHOTO BUHTA;

18 Pratt & Whitney Canada PT6A Turboprop Instruction Manual // [Dnextponnsii pecypc]. — URL:
https://www.manualslib.com/manual/812510/Pratt-And-Whitney-Canada-Pt6a-Turboprop.html (nara o6pameHus:
05.09.2022).

19 Cessna 208 Caravan |. Maintenance Training Manual // [Dnekrponusii pecypc]. — URL:
https://www.flightsafety.com/business-commercial/maintenance (mara oopamenus: 05.09.2022).

20 Engine Health monitoring User Guide. Version 9 // [Dnexrpommsii pecypc]. — URL:
https://www.campsystems.com/engine-health-monitoring ([lara o6pamenus: 05.09.2022).

2L Enhancing  Aircraft Engine  Condition  Monitoring // [Dnextponmsii  pecypc]. - URL:

https://www.sciencedirect.com/science/article/pii/S1474667017457260 (nata obpamenus: 05.09.2022).
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n) TQ, KpyTSIIHA MOMEHT.

Apxurekrypa cucreMbl ECTM n3zo6paxkena Ha pucynke 1. C onpeneneHHON
NEPUOANYHOCTBIO OMEPATOPOM BO3AYIIHOTO CyAHAa MPOU3BOJUTCS CIIHCAHUE
napaMeTpoB Ha MEPCOHABHBIN KOMIIBIOTED Uepe3 TUarHOCTHUECKUii pazbeM. Jlanee
daitn ¢ mapameTpaMu mepeaacTcs yepe3 CeTh MHTEPHET B aHATUTHUYECKUN LIEHTP
Camp 3a pyOex. Ha ocHoBaHMM aHanm3a TEHACHLWH W3MEHEHUS KaXKIOTO U3
onpenemnsitonux mapamerpoB ITT, Ng, Wi aHanuTuyeckuidi UEHTpP BBIIAET
3aKJII0YEHUE O HEOOXOIUMOCTH BBIMIOJTHEHUS ICUCTBUH, CBSI3aHHBIX C YCTPAHEHUEM
MPUYUH OTKJIOHEHUS MapaMeTPOB MyTeM TEXHUYECKOTO 00CTyKUBAHUS.
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Pucynok 1 — Apxutekrypa cuctemsl ECTM (Engine Condition Trend Monitoring)

C BBelleHHEM CAaHKIMOHHBIX OTpaHMYEHMI B OTHOUIEHUH Poccun cepBHUCHI
Camp Oouibliie HE MPENIOCTABIAIOT TaKue yciayru. Bo3ayiiHble cya mpocTanBaior,
YTO MPUHOCUT SKOHOMUYECKUH yIlIepO aBUAKOMITAHUSIM.

C MomeHTa TPOM3BOJCTBA JABUTATENs, JIMOO TIOCHE MPOXOXKICHUS
KalUTaJIbHOIO PEMOHTA, BO BpeMs dkcintyaTarmu napamerpst ITT, Ng, Wf umeror
MUHUMAJIbHOE OTKJIOHEHHE OT CBOMX TEOPETUUYECKUX 3HAUEHHUM BBUAY OTCYTCTBUS
u3HOCa yacTer nsurarens [Prisacariu et al., 2024]. [IpousBoauTenb ABUTATEIS BO
BpeMs €ro UCIBITAHUN (PUKCUpPYET HavalibHble 3HaueHus aiist nmapamerpos ITT, Ng,
WF nipu pa3iuuHBIX YCIIOBHSAX, U3MCHSS 3HAUCHUS TaKUX mapamerpoB, kak ALT,
OAT, IAS, Np, Tq [Simukai et al., 2007]. Takum o6pa3zom, GhopMupyercs
MaTeMaTU4YecKasi MOJEJIb U3MEHEHUSI MapaMeTPOB JIBUIATENs, IJ€ HA OCHOBAaHUU
xapaktepa nmoenenuss ALT, OAT, IAS, Np, Tq onpenensitorcst 3HaueHus: 6a30BbIX
napaMeTpoB I TTpas, NQpas 1 Wipas -
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Ha pucynke 2 nmpuBeneH npuMep oTdyeTa aHAJIMTUYECKOM ciayk6e1 Camp o
COCTOSIHUM JIBUTaTeNli Ha OCHOBAaHMW aHalIM3a TEHICHIMN H3MEHEHHS €ero
napametpoB ITT, Ng, WH.

[locne mpOXOXXIAEHHUS JABUTATE]IEM KallMTaIbHOTO PEMOHTA 3HAuYCHUS
0a30BbIX MapaMeTpoB OOHOBISIIOTCA. MHopmamuss o 3HayeHUsX 0a30BBIX
napaMeTpoB HEJOCTYMHA ISl ONEPAaTOPOB BO3AYIIHBIX CYAOB. JlJii TEXHUYECKOTO
00OCITY’KMBaHHUs, B PYKOBOJICTBE 110 TEXHUYECKOM dKCILTyaTanun>? npurarens PTEA-
114A, npuseneH rpadux 3aBucumoctd napamerpoB ITT, Ng, Wi oT Temnepartypsl
okpyxartoiero Bozayxa OAT. OnHako, Takas 3aBUCUMOCTb TPUMEHUMA TOJIBKO MPU
yCIIOBUM ONPOOOBAHUS JABUTATEINS HA 3eMJIe C YY4ETOM (PUKCUPOBAHHBIX 00OPOTOB
BO3JIYIIIHOTO BHMHTA W KPYTSIIET0 MOMEHTa JBUTATeNs, COOTBETCTBYIOIIMX
B3JIETHOMY PEKUMY.

Engine ESN Baseline Date Last Upload Date  Last Trend Date  Last Review Date EHM Analyst Previous Status Current Trend Status
n PCE-PC1806 17-Feb-2018 19-Jul-2021 18-Jul-2021 19-Jul-2021 FLORIAN BLEUVAIS m Trend Normal Trend Normal
/P05 1 [ PCE-PCIROE -
® o & ¢ o * 0 & © O 00 000 © O 006 0
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Pucynox 2 — [Ipumep oTyeTa aHaIUTHYECKON CITy)0b1 Camp 0 COCTOSTHUU
JIBUTATEISI HA OCHOBAHWY aHaJIN3a TEHCHITNI N3MEHEHHSI €T0 TapaMeTPOB

Takum oOpa3zom, s TOro, 4YTOOBI OIMEPATOPy BO3AYLIHOTO CYJIHA
CaMOCTOSITENTFHO BBITIOJHATH aHAIN3 W3MEHEHUS MTapaMeTPOB IBUTATEISI BO BPEMsI
DKCIUTyaTalluu, JIs1 OJIy4YeHUsl OTKIOHEHUH 3HaueHuil napamerpoB AITT, ANg n
AWr. mpu  KaXIOM W3MEpPeHHH, IS TPUHATHS PEHICHUs O MPOBEICHUU
TEXHUUYECKOTO OOCTYXMBaHUS WM PEMOHTa, HEOOXOAMMO pacroiaraTh UX
0a30BbIMH 3HAYEHUSIMU:

AITT(N;)=1TTstap.cr (Ni)—1T Thas, (1)

ANG(N;i)=NGstab.cr (Ni)~NJpas , (2

2 pratt & Whitney Canada PT6A Turboprop Instruction Manual // [Dnextponmsiii pecypc]. — URL:
https://www.manualslib.com/manual/812510/Pratt-And-Whitney-Canada-Pt6a-Turboprop.html (mara o6Gparmienus:
05.09.2022).
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AWF (N;i )=Wfstab.cr (Ni)-Wfpas, (3)
rae Ni (i=1, 2, 3, ...) mopsIKOBBIi HOMEp U3MEPECHHUSI, HHACKC «Stab.Cry» — 3HadyeHue
Ka)JIOTO MapaMeTpa Ha YCTAHOBHUBIIEMCS KpecepcKoM pekuMe mojera; «basy —
0a30BO¢ 3HAYCHHUE NapaMeTpa, IOJYYCHHOE TNPU HWCIBITAHWUA JIBUTATENS TIPU
IIPOM3BOJICTRBE.

JAuckyceust

Bompoc npanpHeWIneR HSKcIUTyaTallid BO3AYIIHBIX CYJOB HWHOCTPAHHOIO
npous3BojAcTBa B Poccum cranm akTyalnbHBIM IOCIE BBEACHUS OIPAHUYEHUN CO
CTOPOHBI MPOU3BOJIUTENECH ABUALIMOHHON TEXHUKHA HAa TOCTABKY KOMIIOHEHTOB,
TEXHUYECKON JTOKYMEHTalUH, TEXHUYECKOTO COIMNPOBOXKIEHUS U MPOYUX YCIYT,
CBSI3aHHBIX C MOJJIEPKAHUEM JIETHOM FOJHOCTH aBUALIMOHHOW TEXHUKHU. B CBs3U C
TE€M, YTO IIepex0Jl Ha OJKCIUIyaTallMl0 BO3AYIIHBIX CYIOB OTEYECTBEHHOIO
IIPOU3BOJCTBA HE IMPEACTABISETCS BO3MOXHBIM pEaIU30BaTh 3a KOPOTKUHI
NPOMEKYTOK BpeMeHH [AukacoBa u gap., 2023], a Tekymme MNOTPEOHOCTH
HPKOHOMHUKH I'OCYAAapCTBa B BO3AYIIHBIX MEPEBO3KAX HEOOXOIUMO YAOBIETBOPSATH,
BO3HHMKAET HEOOXOJIMMOCTh B pa3pabOTKe KOMILIEKCa Mep, HAMpaBJICHHBIX Ha
IpoAOoDKeHHE Oe30macHOM 3KCIUTyaTalldd TEKYIIero mapka BO3AYLIHBIX CYJIOB
WHOCTPAaHHOI'O MPOU3BO/IcTBA. OUEBUIHO, YTO TOMUMO oOecIieyeHus: 0€30MacHOCTH
MOJIETOB MMEET 3HAaYEHUE SKOHOMMYECKAs COCTaBISAIONIAsl BOIpPOCAa, TaK Kak
MOCTABUIMKU YCIYI M KOMIIOHEHTOB, MPOAOJKAOUIME padoTaTh C POCCHUCKUMU
aBUAKOMITAHUSIMU U OPTaHU3aLUSIMH IO TEXHUYECKOMY OOCTY>KUBAHHUIO U PEMOHTY,
GbopMUPYIOT IIEHOBYIO MOJUTUKY UCXOJs U3 BO3pOCIHIMX PUCKOB [lcciegoBanue
npobieM ..., 2023; Kayc u ap., 2023].

Cpenun mnpodyero, OrpaHUYEHHs] KOCHYJIUCh CEPBUCOB, MO3BOJISIFOLIUX
aBTOMATHU3HPOBATh AUCIETYEPU3ALIMIO MTPOLIECCOB TEXHUYECKOTO 00CTYKUBAHUS —
OTCJIE)KHUBATh PECYPChl U CPOKHU CIIY>KObI KOMIIOHEHTOB, MPOTHO3UPOBATH CPOKH
ouepeIHBIX (POpPM MCXOAS U3 CYTOUHOIO HajleTa, OTCICKHUBATh NPUMEHUMOCTh U
CPOKH BBITIOJTHEHHSI OIOJIJIETEHEH U aBUAIIMOHHBIX JUPEKTUB. [lomrmo sToro, Takue
CEPBUCHI UMEIOT (DYHKIIMH OTCICKUBAHUS TEXHUYECKOTO COCTOSHUS aBUAITMOHHBIX
JIBUTaTEJIel Ha OCHOBE JIaHHBIX, KOTOpBIE ONEPAaTOp BO3AYIIHOIO CyJHA
NEPUOINYECKU MTEPEAAET B AHATUTUYECKYIO CITyK0y cepuca. OTHUM U3 IPUMEPOB
Takoro cepsuca sipisgercss Camp, OCHOBHOE Ha3HAYEHHWE KOTOPOTO — YIPABJICHHE
MPOLIECCOM TEXHUUYECKOro 00CHy:KUBaHUs. J[aHHBIA CepBHUC MPEAOCTABIAETCS IO
MOANMUCKE Yepe3 oHMaiiH-TiaThopMy B cetw wuHTepHeT. I[locine BBeaeHus
OTPaHUYEHUN Ha TEPPUTOPUU Poccrn TaHHBIN CEPBUC HE NPENOCTABISAET yCIyru. B
HACTOSIIIEe BpeMsl JUCIEeTYEpHU3alrs Ipollecca TEXHUYECKOTO OOCTyKUBaHUS
IPOJOJKAET  BBINOJHATHCS ~ MPOU3BOJCTBEHHO-AMCHETYEPCKUM  OTHEIIOM
oneparopa. Ilpu 3TOM, aHanM3 napamMeTpoB ABUTATENICd OCIIOXKHSAETCS HW3-3a
OTCYTCTBHUS BO3MOKHOCTH OTIIPABIISATh UX B aHAIMTUUYECKYIO ciryk0y Camp.

Pa3paboTka komrIuiekca Mep, MO3BOJSIONIUX OOOCHOBBIBATH PEIICHHUE O
JIETHOM TOJHOCTH AaBUALMOHHOIO JIBUraTelsi WHOCTPAHHOIO MPOM3BOJICTBA, B
YCIIOBUSIX CAHKLUMOHHBIX OIPAaHWYEHUM, HAa OCHOBE CTAaTUCTUYECKHUX JaHHBIX
aBUAIIPEANPUATHS SIBJISIETCS BECbMA aKTYaJIbHOM 3aa4eil.
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Marepuajibl 1 METOAbI

IocranoBka 3agaum wucciaenoBaHusi. OAHUM U3 BapUAHTOB PEIICHUS
po0OJIeMbl OTCYTCTBUS 0a30BbIX 3HAYCHU, A1 oay4deHus: oTkiaoHeHud AITT, ANg
nu AW:. mpu KaxxaoM H3MEpEeHHH, JJIs Oleparopa MOKET SBISATHCS OIMopa Ha
3HAQUYCHUSl MapaMeTpoB, MOJIYy4YaeMbIX BO BpeMsl SKCIUTyaTaluu 0e3 ydeTa Hux
0a30BbIX 3HaUeHUH. /laHHBIN cIOCO0 UMEET 3HAUUTENIbHbBIE HEJOCTAaTKU. B ciiyyae,
€CJIM y oIeparopa OTCYTCTBYET CTAaTUCTUKA MapaMeTpOB 3a MPEAbIAYIINANA TEPUOT
AKCIUTyaTallMM JIBUTATEIIS, TOTPEOYyeTCs OolNpeieIeHHOE BPpEMs, YTOOBI €€ HAKOTUTh.
B TakoM cnydae ynacTtcsi CpaBHMBATh MapaMeTpbl 32 TEKYIIMHA W MPEAbIIYyIINN
MepuoAbl dKCIUTyaTaliuu 0e3 ydera Toro ¢akra, 4YTO JBUTATedh HMeEET
ONPEACICHHBIM M3HOC M €r0 mapaMeTpbl UMEIOT CYIIECTBEHHOE OTKJIOHEHHE OT
0a30BEIX.

BTopbiM BapuaHTOM pellIeHHs, pACCMOTPEHHBIM B paboTe, SIBISETCS MOMBITKA
omnpenenarTh 0a30Bble 3HAYCHUSI HA OCHOBE COXPAHUBILIEHUCS CTaTUCTUKHU
W3MEPCHHBIX TapaMeTpoB it Camp 3a MIUTeIbHBIA MEPUOA KCIUTyaTallud T10
KOHKPETHOM aBuakomIiianuu. Kpome Toro, B TakOW CTaTUCTHKE NPUCYTCTBYIOT
3HaueHus AITT, ANg n AWs niist kaxnoro 3Hauenust I1TT, Ng, Wy, n3mepenHoro Bo
BpeMs nosieta. Takum oOpa3om, BeIpaKEHUS sl 0a30BbIX 3HAUCHUHN MapaMeTpoB
MPUMYT CJIEAYIOIINI BU/I:

ITThas=IT Tstab.kr (N i )‘AITT (Ni) (4)
Ngbas=Ngstab.cr (Ni)-ANg(N;) (5)
Wrpas=Wfstan.cr (Ni )_AWf (Ni ) (6)

1€ ITTsapers NOstaber ¥ Wfgtaper — CTAOMIIM3UPOBAHHBIE MMapaMeETPbl, U3MEPEHHbIC

MIpY MOJIETE Ha KPEUCEPCKOM PEKUME

Pemenne mocraBiieHHOM 3a/ladyd MO3BOJIMUT IOJIYYHUTh 3HAYCHHS 0a30BBIX
MapaMeTpoB, B ATOM cClly4ae y OIlepaTropa MOSBUTCS BO3MOKHOCTH BBITIOJHSTH
aHaJu3 TCHACHIIMM M3MEHEHHUS COCTOSIHHUS JIBUTATENsl CAaMOCTOSATENIBHO 0€3 yCiayr
cuctembl ECTM.

Memoo pewenuss nocmasnennou 3adauu. Ilocmaenennas 3adaua 6 pabome peuiena ¢
ucnonvzoganuem memooa Peepeccuonnoeo  amanuza, noszgonsoweco  opmanruzosams
MamemamuyecKue MoOeiu HeKOMOpPbIX 00beKMOo8 UNU SA6NeHUNl HA OCHO8e CMAMUCMUYECKUX
OQHHBIX dKCnepumenmos unu Habmooenuil [Byukoe u Op., 1987]. Mooenu peepeccuonnoeo
amanu3a ¢ YCnexom UCNONb3VIOMCA 6 peueHuUu Npakmudeckux 3aoad. IOmu Mooenu
npeocmasisaom coooll OnpedeieHHble MamemMamuideckue cCOOMHOUEHUS. MeXCOy NOKA3AMeNaMU
pabomsl 0b6vexma unu xapakmepucmukamu Haorooaemozo aeienus (Y1, Yz, ..., Yn), Komopule
AGNAIOMCS 3ABUCUMBIMU NEPEMEHHBIMU, U 00YCIABIUBAIOWUMU UX GeaUdUHAMU (X1, X2, ..., Xm),
KOMopbvle AGNAIOMCS He3ABUCUMBIMU NepeMeHHbIMU, 20e N, M — pazMepHOCmU BeKMOpPO8
HAOI0OAEMbIX U 6XOOHBIX NepeMeHHbIX coomeemcmeenHo [Benyens, 1962; Jlpetinep u op., 1986].

CymiecTByeT OO0JbIIOE YHCIO PA3IUYHBIX PETPECCHOHHBIX MoOJEeH, rie
BCErJa MPUCYTCTBYIOT HEKOTOpble KodpduuumeHtsl [Bi1, P2, ..., Px], KoTOpbIE
OTPEIEISIOTCA MO SKCIEPUMEHTANBHBIM JaHHBIM. B 3aBUCUMOCTH OT TOTO, KaK 3TH
KO3 (PUIIMEHTHI BXOJAT B YpaBHEHUE PErPECCUU, MOJENH ACNATCS Ha JTUHEHHbIE U
HeNMHelHbIe 1o napametpam [lemugenko, 1981]. B oOmiem ciyuae, JTHHEHHYIO
MOJIEJIb MOXKHO 3aIMcaTh B CJIEIYIOLIEM BUJE:
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n
y:?7‘|‘8:ZBi fi(Xl,Xz,...,Xm)—|—8 (7)
i—1
rae fi(X1, X2, ..., Xm) — Tpou3BOJbHBIE (QYHKIHMK (AKTOPOB, HE BKIIIOYAIOIIHC
HEU3BECTHBIX KOdhHUmeHToB f1, fo, ..., Pk., € — C/ilyuaiiHoe BO3MYyIIleHHe.
Kaxk 6bu10 yKa3aHo panee, s onpeneneHus napamerpoB ITT, Ng, Wr. (v, Yo,

Y3) UCXOJHBIMU TIapaMeTpaMu (X1, Xo, ..., Xs) saBistorcs 3HaueHuss ALT, OAT, IAS,
Np, TQ, 1 3Ty 3aBUCUMOCTH MOXHO TIPEJICTABUTH B CICAYIONIEM BUJIC:

f (ALT ,OAT ,IAS,Np,TQ)=ITThas, (8)

f (ALT ,OAT,IAS,Np,Tq)=Ngpas,, 9)

f (ALT OAT ,IAS,Np,Tq)=Wfpas . (10)

TakuM o6pa3oM, I HaXOXJICHHS O0a30BBIX IMapaMETpOB B paboTe
UCIIOJB30BaHbl BeIpakeHus (4), (5), u (6). OpHako, 3ajjaya MO HAXOXKAEHUIO
6a30BbIX 3HAUEHHI OMpee/AIMX [apaMeTPOB YCJIOXKHSAETCS TeM, UTO UX
3HaueHWs TPeACTaB/ISAIOT cOo00M (YHKI[MIO, 3aBUCAIYI0 OT TISITU apryMeHTOB
[Palkin, 2018; Boyko et al., 2012].

IlepBuuHasi 00padoTKa CTATUCTHYECKHUX IaHHBIX. BBUIY TOTO, YTO CEpBUC
Camp mo3BOMSUT BBITPY3UTh 3HAUCHUS MapaMeTpoB 3a JJIUTEIBHBIA TEPHO/I
DKCIUTyaTalliy  JBUTATENs, CTAaTUCTUKA 1O A-3Ha4eHUsIM (OTKJIOHEHHUSM)
napameTpoB, HezaBucuMbiM mapamerpam ALT, OAT, IAS, Np, Tq u usmepeHHbIM
napaMeTpaM ITTsaper s NOstaber ¥ Wistaper — COOpaHa B 10cTaTouyHOM 0O0BeMe. Jlis
napameTpoB ITT u Ng MacCuBBI CTaTUCTUUECKUX JTAHHBIX CO3/IaHbl HA OCHOBaHUU
948 uszmepenwuii B nepuos ¢ utois 2017 no oktsa0ps 2021 no X 60pTaM KOHKPETHOM
aBuakoMmnanuu. J{is mapamerpa WF umerorcst naHHbie M0 942 U3MEpEHUsIM 3a TOT
Ke TIEPHUO/I.

Cratuctuyeckue AaHHbIE ObUIM CBEJICHBI B OOIIyI0 TAaONIWIly, TAe Kakmas
CTpOKa COOTBETCTBYET OJHOKPATHOMY H3MEPEHHUIO COBOKYIHOCTH MapaMeTpOB.
CronOupl B Tabiuile COOTBETCTBYIOT HM3MEPEHHBIM 3HAYCHUSM CIEAYIONMUX
napameTpoOB:

1. DateTime, — nata u BpeMsi ©3MEPEHHSI TAPAMETPOB;

2. EventName, — mammeHoBaHWe coObITHS. B maHHYIO BBIOOPKY BOIILIH
TOJIBKO HM3MEPEHHS IMMapaMeTPOB BO BpeMs KPEHCEPCKOro pekMma IojeTa. DTo
cootBeTcTBYeT noMeTke «Cruise Trend» B kax10¥ CTpoke;

3. Nf Reason, — cToj0el, B KOTOPOM YKa3bIBacTCS MPUYMHA, IO KOTOPOW
JIaHHAsI CTPOKa J0JIKHA OBITh UCKIIFOUEHA U3 BBIOOPKH,

4. ISPREFFERED, — cTonben, coaepxaiiuii 18e OyKBbI — 1100 «Y», 1100
«N». bykBa «N» o0o03HayaeT, 4YTO AAHHYIO CTPOKY HEIb3s paccMaTpuBaTh IS
nabHeHMX BerauciieHnit. HanpoTtus ctpoku ¢ OykBamu «N» mosst NfReason Beerma
coJiep KaT yKazaHue MIPUYUHBI;

5. ANg, (%), — cronben, coaepanuii 3HAYCHUS PA3HOCTH HW3MEPEHHOTO
3HaueHUA O000pOTOB TypOOKOMIIpeccopa U 0a30BOrO, COOTBETCTBYIOIIETO
MaTeMaTUYECKOM MOJICNIH;

6. Np, (%), — crombem, coxepxamuii 3HAYCHUS IapamMeTpa 0OOPOTOB
BO3JIYIIIHOT'O BUHTA,
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7. Tq, (PSl), — cronben, comepkaluii 3HaYEHUS MMapamMeTpa KPYTSAIIETO
MOMEHTA Ha BBIXOJHOM Bally ABUTaTeNs. PazMepHOCTh — (DYHT Ha KBaJpaTHBINA
JIIOMM, YTO XapaKTepU3yeT NABJICHHE B TTOJIOCTH PEIYKTOPA, TI0JIaBaeMOE Ha TaTYUK
WU3MEPEHUS KPYTSIIETO MOMEHTA,;

8. AITT, (°C), — cronber, comep)Kaluii 3HAYCHHUSI PA3HOCTH H3MEPESHHOTO
3HA4YEHHs TEMIIEpaTyphl ra30B MEXAy TypOMHaMU U 6a30BOT0, COOTBETCTBYIOIIETO
MaTeMaTUYECKOM MOJICIIH;

9. AWT, (PPH), — cron0er, comepskaluii 3HaYCHUS PaA3HOCTH M3MEPEHHOTO
3HAYCHWs] MTHOBEHHOTO pacxofa TOIUIMBA M 0a30BOTO, COOTBETCTBYIOIIECTO
MaTeMaTHdeckoi Mojenu. PasmepHocTh — pyHTHI B 9ac;

10. Wf, (PPH), — cronber, coaepKaliuii 3HAYE€HHS H3MEPECHHOTO
MTHOBEHHOTO pacxojia TorumBa. PazmepHocTh — (hyHTHI B Uac;

11. TAT, (°C), — cron6er, copepskaIiyii 3HaUCHUS U3MEPEHHOU TEMITEPaTyPhI
3aTOPMOKEHHOT'O TTOTOKA BO3/TyXa;

12.ITT, (°C), — cTonben, comepkamuii 3HaYCHUSI K3MEPEHHON TeMIIEPaTyphI
MEXAy TypOUHaMU;

13. SAT, (°C), — cronbem, coAepKalMiA 3HAYCHHS] TEMIIEPATYPHI
HETOIBUYKHOTO BO3/1yXa,
14. P.ALT, (ft), — cromben, coxepaluidi 3HAYCHUS HM3MEPCHHOM

OapoMeTpHUecKOoi a0COIFOTHOU BBICOTHI. PazmMepHOCTh — QyTHI;

15. IAS, (Kts), — cronber, coaepKaliyii 3HaYCHNST U3MEPEHHON BO3TYIITHON
CKOpocCTH. Pa3MepHOCTH — y3I1bI;

16. MACH, — cTonber, coaepskaiiuii 3HaueHus yrciia Maxa;

17.Ng, (%), — cronber, comaepkaliuii 3HAYCHUS H3MEPEHHBIX 00OPOTOB
TypOOKOMITpECCOpa;

18. IOAT, (°C), — cronben, coaepKalMii 3HAYCHUS HW3MEPEHHOM
TEMIEPaTyphl HAPYKHOTO BO3/AYXa;

19. ParticleSeparator, — cTonben, coaepxaiuii 3HaueHus «0», 100 «1» B
3aBUCUMOCTH OT TIOJIOKEHHSI cenaparopa.

B nepByro ouepens, U3 Beel BBIOOPKH HCKITFOYCHBI T€ CTPOKH, KOTOPBIE MOTYT
HETaTUBHO OTPA3UTHCS HA TOYHOCTU MaTeMaTHYecKOM mojnenu [Sanjay, 2013]. B
JTAHHOM CJTy4ae 4YMCJIO TaKUX CTPOK — 31, 4To cocTaBWiIO MpUOIU3UTENBHO 3 % OT
oO1ero yuciia no3uuid. B 00JbIIMHCTBE clly4aeB MpUYMHOM cTanu 3HayeHust Np u
MACH, nexamue BHE AOMYyCTUMOIO JAMana3oHa B pe3yJbTaTe BO3ACUCTBUA
BO3MYILIECHUN BHEITHEN CPEbl U CYMMAPHBIX MOTPEIIHOCTEN U3MEPEHUS.

VYuteHo, uro B mepuoj dkcrutyataruu BC, B pe3ynbrare HEMCIPaBHOCTH
CUCTEMBI M3MEpPEHHUs pacxoja TOIUIMBA, U3MepeHHoe 3HadeHue Wi ObLI0 BHE
JOMYCTUMOTO ~ JMamna3oHa, uYTO cocTaBisio B cpegHem 600 %  PPH.
COOTBETCTBEHHO, TIPH COCTABJICHUW YPaBHEHUS I BBIYUCICHUS Wfpas TOIBKO 6
CTPOK ¢ HemocToBepHbIM mapamerpoMm Wr uckimtodeHsl u3 BBIOOpKU. OcTambHbIC
napamMeTpbl HaXOWIMCh B IMAITa30HAX JOIMYCTUMBIX 3HAUCHHM.

[Ipu BeIrpy3Ke ¢ BO3ayuIHoro cyaHa mapamerpoB Np u TQ, U151 KOPPEKTHOCTH
UCIIOJIb30BAaHUSI B MAaTeMaTHYEeCKOM MOJENH, 3TH BETUYUHBI TIEPEBEACHBI B
COOTBETCTBHH C BHIPAKCHUSIMHU:
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_ Np[%]1900
NP[RPM ===, (11)

Tq[Ft-Lbs]=Tq[PSI]35,22, (12)
rae 1900 — MakcuManbHOE JTOMyCTUMOE 3HAaYeHUE 000POTOB BO3AYIIHOTO BUHTA,
koTopoMy cooTBeTcTBYET Np, paBHoe 100%;

35,22 — xodddunmeHt I mepeBoda Kpytamiero momeHta u3z [PSI] B
[Ft-Lbs], mpuBeneHHBII B pyKOBOJICTBE 110 TEXHHUYECKOW DKCIUTyaTaIlUH.

BaxxapiM 3TamoM mpu 00pabOTKE MaHHBIX OBLIO BBISIBICHHUE BEIUYHH,
CBSI3aHHBIX JIPYT C JAPYTOM OIPEACIICHHON 3aBUCHMOCTBIO, TO €CTh 00JIaJaroNInX
BbIcOKON Koppesuei. Hampumep, Benuunnsl TAT, SAT u IOAT tak unu uHaue
SBIIIOTCS XapaKTEPUCTHKAMHU TeMIIepaTyphl oOKpyKatomieit cpexsl [ Yashovardhan
et al., 2013]. Benmuunst TAT u SAT umerot creayroriee cooTHoeHue [L[xoBpeboB
u 1p., 2005]:

-1
saT M’ 13
rne M —gucio Maxa, y — noka3zaresnb aauadatsl (ko3 dunment [Tyaccona).

Paznuune mexnay Benmumnamu TAT u SAT cocraBmser okomo 2-3 °C.
®daktuuecku, TAT — Ttemmeparypa, uszMmepsiemMas JaTYUKOM TEMIIEPATypbl
Hapy»XKHOTO BO37yxXa, W OHa Bcerma Oombine Temmeparypbl SAT, Tak Kak
KHHETHYECKas DHEPTHUS 3aTOPMOKEHHOTO BO3TyXa MpeoOpaszyeTcss BO BHYTPESHHIOIO
sHEPruio. B pe3ynbTaTe cokaThs BO3ayXa MPOUCXOAUT aqnadaTHIeCcKOe MOBBIIIICHUE
temriepaTypbl. Takum oOpazom, BemmumHa SAT BBUHCISCTCS TMPU H3BECTHOM
TEeMITepaType 3aTOPMOKECHHOTO TIOTOKa Bo3ayxa m unciie Maxa. Bemnuuna 10AT
ABJIIETCS OKPYIJIEHHOM B CTOPOHY yMeHblueHus BenuuuHod TAT u
oToOpaxarolmieicss B kabuHe MmIOTOB. TakuM 00pa3oM, TOYHO H3BECTHO, YTO
BenuuuHbl TAT, SAT u IOAT cBsi3aHbI OnpeIeICHHBIM COOTHOIIIEHUEM. JTO 3HAYHUT,
YTO OHHM HMEIOT BBICOKYIO KOPPEJSIHIO, TO €CTh MYJbTUKOJIIMHEAPHBI.
Hcnonbp3oBaHne  MyJIbTUKOJUIMHEAPHBIX  BXOJHBIX BEJIMYMH B  JIMHEWHOUN
pPErpeccCMOHHOM  MOJENM TPHUBOAUT K  HEOMPEJEICHHOCTH  MapameTpOB.
CrnemoBarelibHO, B MOJIeNIM ObliIa BRIOpAaHa U OCTaBJICHA TOJBbKO BeanduHa TAT, Tak
KaK OHa SIBJIAECTCS PE3yJIbTATOM MPSIMOTO U3MEPEHHSI, 2 HE KOCBEHHOTO, KaK B ClTydae
c SAT, a, cienoBarelibHO, UMEET HaMMEHbIIyto morpemHocts [Bulent, 2024]. K
TOMY K€, Kak yxe Obuio ckazaHo, BenuuunHa |OAT siBisieTcs OKpYIJIEGHHOM B
CTOPOHY YMEHbIIIeHUs BeauuuHou TAT, a 3HaYUT, UMEET MEHBIITYI0 TOYHOCTb.

[TapameTpamu, CBS3aHHBIMH JPYyr C JPYyroM dYepe3 ONpeIeiICHHYIO
3aBUCUMOCTH, ABJIsIIOTCS Takxke |AS 1 MACH. 3aBucuMoCTh UMEET Clle Ty O BT
[Teopus aBuanuoHHsbIX. .., 2012]:

_IAS
MACH= 3 (14)

rae a — CKOpoCTh 3BYyKa.

Takum oOpazom, mapamerpel |AS uw MACH Ttakxe sBastorcs
MYJIBTUKOJTUHEAPHBIMA. [[71s1 TTOCTpOSHUST PETPEeCCHOHHONW MOJEIH B BHIOOPKY
BKiIIOUeH napameTp |AS, mocKoNbKy SIBISIETCS pe3yJbTaTOM MPSMOIr0 U3MEpEHUs
BO3JIYIIIHON CKOPOCTH.

53



3naucHus B cTouOle «Particle Separator» mis Bceit BeIOOpKH paBHBI «0», Tak
KaK BCE HM3MEPEHMs MPOHU3BOAMIUCH MPU 3aKpbITOM cemaparope. OgHako, HET
HEOOXOMMOCTH MCKIIIOUATh TOTIOJHUTENBHBIE CTPOKU U3 UTOTOBOM BBIOOPKH, TaK
KaK OTKPBITBIA cernapaTop BIUSET HA apaMeTphl JBUTATEIIS.

[Tocne 00pa®OTKM MAAHHBIX HKCXOJHOM TaONUIBI M COOTBETCTBYIOIIMX
BBIUKCIICHU CHOPMUPOBAHBI TAOJMUIBI COOTBETCTBUI BXOJHBIX M BBIXOJHBIX

napameTpoB. [Ipumepsl cOOTBETCTBUY NpHUBEACHBI B TaOmHLIax 1, 2 u 3:

Tab6muia 1 — CooTBeTCTBHE BXOAHBIX MapaMeTpoB BEIXogHOMY T Tphas

Np, RPM Tq, Ft-Lbs TAT, °C | ALT, Feet | IAS, Kts ITTgas, °C
Ne (X1) (X2) (Xs) (X4) (Xs) (Y1)
1 1895,44 1366,888 -0,22 10012 131,8 639,56
2 1750,09 1553,906 2,79 9020 134,6 652,1
3 1755,03 1492,976 -0,23 10008 131 661,43
948 1800,06 1391,19 -9,86 9024,8 134 593,61

Tabnuna 2 — CoOTBETCTBHE BXOIHBIX MapaMeTpoB BeIxogHoMy Wihas

Np, RPM Tq, Ft-Lbs TAT, °C | ALT, Feet | IAS, Kts Ws 623, PPH
Ne (X1) (X2) (X3) (Xa) (Xs) (y2)
1 1895,44 1366,8882 -0,22 10012 131,8 305,65
2 1750,09 1553,9064 2,79 9020 134,6 332,63
3 1755,03 1492,9758 -0,23 10008 131 319,94
942 1800,06 1391,19 -9,86 9024,8 134 310,3

Tabmuna 3 — COOTBETCTBHE BXOIHBIX ITapaMeTPOB BEIXOAHOMY Ngbas

Ne | Np,RPM | Tq FtLbs | TAT,°C | ALT, Feet | IAS, Kts | Ngou, %
(Xy) (X2) (Xs) (Xa) (Xs) (vs)
1 189544 | 1366,8882 | -0,22 10012 | 131,8 92,1
2 1750,09 | 1553,9064 | 2,79 9020 1346 93,57
3 1755,03 | 14929758 | -0,23 10008 131 93,22
948 | 1800,06 | 1391,19 -9,86 9024,8 134 90,9

JlanHbie TAOJIUIIBI PUBENICHBI K BU]TY, MTO3BOJISIONIEMY ITOCTPOUTH MATPULy
BXOJHBIX W BBIXOJHBIX XapaKTePUCTUK HccieqyeMoro obmekra. s Kakmon
TaOJHIIBI CTIPABEIIIUBEI CIEAYIOIINE COOTBETCTBUS BhIpakeHUi: (8) — mist Tadu. 1,
(9) — nns tada. 2, (10) — mis Tada. 3.

Jlanee mapameTpsl B Tabimmax 1, 2 u 3 aHaIU3UPOBAIKMCH C UCIIOIb30BaHUEM
METOJI0B OIKCATENIbHOU cTaTUCTUKU [Benuens, 1962; [Malimapnanos u ap., 2012].
st 5TOrO ONpenesIuch: MUHUMAIbHOE 3HaUY€HUE (Xmin), MAKCUMATILHOE 3HAUYCHHE
(Xmax), cpenHee apudMeTHYECKOE 3HAUEHHUE MapamMeTpa, CpeiHee KBaJpaTHUHOES
OTKJIOHEHHE, MeJuaHa W acuMMeTpus. [ mOCTpOeHHs] THCTOrpaMM 3aKOHOB
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pacrpenieseHuss OMNpeNessIIoIUX U ONpeiesieMbIX MapaMeTPOB BBIYHCISIIOCH
KOJINYECTBO MHTEPBAJIOB N U MX JUTUHEI .
[TomydenHble pe3ynbTaThl 0TOOPaXKEHBI B TabuUIE 4.

Ta6JII/II_Ia 4 — PE3YJIbTATHI BBIYUCIICHUA XAPAKTCPUCTUK CTATUCTUICCKUX JTaHHBIX

Tg, TAT, ALT, IAS, |ITT6as, o
FtLbs °C Feet Kts Je Wr6as, PPH| Ng6as, %

2 3
X)) | (X)) | (Xa (Xs) (y1) (v2) (v3)
o 164996 | 107527 | -3527 | 722,40 | 11400 | 497,55 | 26109 | 8379

N,, RPM
(X1)

|

1825,89 1451,99 -3,68 | 7969,44 136,86 614,08 | 325,71204 | 91,736761

Xmax 1900,00 1766,99 26,62 129(?0’0 153,00 707,18 377,48 97,23
2852,30
c 73,4648 103,074 | 11,303 - 5,1122 40,923 | 15,480571 | 2,4573083
Mepuana 1873,21 1460,57 -3,42 | 9020,00 137,00 616,09 326,45 92,02
As -0,84035 -0,2196 0,1113 | -0,93236 | -0,6953 | -0,3909 0,1546137 -0,5053723
n 11 11 11 11 11 11 11 11
h 22,73 62,88 5,63 1112,51 3,55 19,06 | 10,580909 | 1,2218181

Takum o6pa30M, aHaJIM3 IIOJIYYCHHBIX PC3YJIbTATOB IIO3BOJIACT CACIATDH

IIPOMEXKYTOUHBIH BBIBOJI, YTO HAMOONBIIYIO aCHMMETPHIO As HMEIOT TapaMeTpsl
Np u ALT. C Touku 3peHus netHoi skcmiayarauuu BC — 310 nmpenMyiiecTBeHHO
MOJIETHI Ha KpeiicepckoMm pexkuMe Ha BbicoTax 9000 ¢yToB U BbIle ¢ 000poTaMHU
Bo3nymHOro BuHTa Oojee 1850 RPM, 4To COOTBETCTBYET MOJOKEHUIO PYUKU
ynpasiennsi obopotamu (PY 1) Bo3ayiHOro BUHTa B MAaKCUMAJIBHOM TTOJIOKEHUH.

IIpu uccnegoBaHuu NMapaMeTpoB, sl IOHUMAHUS TOTO, YTO MPEACTABIISAET
co0oi1 BhIOOpKa (HAa KaKMX BBICOTAX, PEKUMAX PaOOTHI JIBUTATENS BBHINOIHSIINCH
noietel BC), mnoCTpoeHbl THUCTOTpaMMbl 3aKOHOB  pacOpeNesieHUs s
paccMaTpuBaeMbIX apameTpoB (puc. 3).

JUIsi MOCTPOEHMSI TUCTOTPAaMM paclpelieleHUusl ONpeesUINCh YacTOCTH
MONAJaHNs 3HAYEHUM ITapaMETpOB B KaXAbld WHTepBal. Jlamee CTpomIuch
TUCTOTPaMMbI 3aKOHOB pacrpeiesieHust 11 Kaxaoro napamerpa [Bennens, 1962].

HccnepoBanue  mokaszano, 4YTO  NPEUMYIIECTBEHHO  MapameTpbl
COOTBETCTBOBAIM KPEHUCEPCKOMY PEXKHMY IOJIETa, UYTO SBIACTCS HEOOXOAUMBIM
YCJIOBUEM ISl ONPEAECICHUS COCTOSIHUSA ABUrartels (peKUMbI B 3TOM Cily4yae —
YCTaHOBUBLIUECH).
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| o ] B
0 0,00 | —
2961 2402 1839 1276 714 151 411 874 1537 2099 2662 271,67 282,25 292,83 303,41 313,99 324,58 335,16 345,74 356,32 366,90 377,48
HHuTepBanBl HHTepEATBI
rﬂcTO[‘paMMa pacnpejeeHHA NapaMeTpa FHCTOFPEMMQ pacnpeje/ieHHd NapaMeTrpa
180 1 ITT, N,
fas 200,00 Bas

516,61 53566 554,72 573,78 592,84 611,89 630,95 650,01 669,07 688,12 707,18
HnrepBanni

9

8501 8623 8746 B868 8990 91,12 9234 9356 9479 9601 97,23
HuTepranst

Pucynok 3 — ['ucrorpammsl pactipeieieHus: HCCIIEAyEeMbIX TapaMeTpOB IS
aHaJIn3a
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[TocTpoeHHbIE TUCTOTpaMMBbl TMO3BOJIMIA BBINOJHUTh aHAIU3 XapakTepa
pacmpezieNieHusl MapaMeTpoB MO Kaxkaou BbIOOpke. COrIacHO PYKOBOJCTBY TIO
netHol okcrmyaranuu BC Cessna 208B Grand Caravan 2, mpu mosere Ha
KpEUCEpPCKOM peXUME HEOOXOAMMO HE JOMYyCKaTh W3MEHEHHS MaKCUMallbHOW
TEeMIIepaTypbl Mexay TypOuHamu Oonbiie 3HadeHuss 740°C U MakCHUMaJIbHOTO
KpPYTSIIEr0 MOMEHTa JJisi KPEHCEpPCKOro peXxuma B 3aBUCUMOCTH OT BBICOTHI U
TEMIIEpaTypbl OKPYKaloLIEro BO3AyXa. B pPYyKOBOJACTBE YyKa3aHO, 4YTO <A
JOCTHKEHUSI HAauOOJIBIIIETO ToKa3aTessi OTHOLIEHUsI MOpckuX Miib K 1000 ¢pyHTOB
TOTUIMBA HEOOXOIMMO BBIMOJIHATD MOJIETHl HA OOJIBIINX BHICOTAX).

Tak, nanpumep, npu nosiere Ha Bbicore 5000 (hyToB HA MakCUMaIbHOM
KpEHcepCcKoOM pekuMe yaacTcs npeo10aeth 410 Mmopckux Muib, uzpacxoaosas 1000
¢bynToB ToruuBa. [Ipu monere Ha Beicote 10000 ¢hyTOB HAa TOM K€ pEKUME YIACTCS
npeonosetb 460 MUIIb MPU TOM K€ KOJIUYECTBE M3PACXOJOBAHHOIO TOILIMBA. Tak
WIM WHaye, BBIOOp peXHMa TMOJeTa OCYIIECTBISAETCS B 3aBUCUMOCTH OT
MOCTABJICHHBIX 3a/1ad — JIM0O MOJIET BBIMOJIHsIETCS Npu ycTaHoBke PY ]l Ha Gosee
HU3KYI0 MOIIHOCTb JABUTaTelid, HO MpPU 3TOM YJACTCSA MPEOAOJETh OOJIblee
paccrosiuue. JInb6o PVY]l ycranaBnuBaeTcs Ha 0o0Jie€ BBICOKUM PEXKHUM, YTO
COOTBETCTBYET OOJIbLIEH CKOPOCTH, HO MEHBIIEMY MPONACHHOMY PACCTOSHUIO TIPH
TOM € pacxoie TOIIMBa. B 000MX NPUBEIEHHBIX CIlydasiX HauOoJee ONTUMATbHBIN
pexXuM OYAET CBSI3aH ¢ BHIOOPOM 00JIee BBICOKOIO SUIENIOHA MOJIETA.

AHaM3upysl TMOJYyYEHHBbIE THUCTOTPAMMBI, MOXHO CIEJaTh HEKOTOpbIE
BBIBOJIBI O BEIOOpKE TapamMeTpoB. OCHOBHIBASACH Ha JAHHBIX TUCTOTPaMM, TOCTPOEHA
Tabnuia 5, TAe NpelCTaBlIeHbl MHTEPBAJBI 3HAYEHUN C HAOOJBIIUM YHUCIOM
MONaJaHui mapaMeTpoB.

Tabnuna 5 — UHTepBasbl mapaMeTpoB ¢ HAMOOJIBIIUMH YaCTOCTSIMU

ALT, Feet | Ny RPM | To FtLbs | IAS, Kis | Wi PPH | ITTom °C | Ngow % | TAT,°C
131.7-
9622- 1877 — 142.4 324.6- Or 1.4 50
10735 1900 14521515 | prps: 3351 593-650 | 89,9-936 +4
158-170,9

Hanee, nj1s onpeaeneHys CTENeH! 3aBUCUMOCTH IMapaMeTPoB IPYT OT ApYra,
YTOOBI UCKJIFOYUTh MYJIbTUKOJUIMHEAPHBIC BEJIMUUHBI U BEJIMUMHBI C MUHUMAJILHON
3aBUCUMOCTBIO JPYT OT JIpyra U3 JIMHEHWHBIX YpPaBHEHHU PErpeccuu, BBINOJIHEH
KOppeJSIUMOHHBbIN aHanu3 [ByukoB u np., 1987]. NHTEHCUBHOCTb CBSA3U MEXIY

000OMMU TEepEMEHHBIMU Y U X ompenensiiack kodddurmentamu koppensun Fyx .
KoaddurmeHT Koppensiuu BEIYUCIISIICS TT0 BBIPAXKCHUIO:

N zi’ilxi Yi-2, i’ilxi Zi’ilyi
\/( DIRGD WP IRDIUDIATED I I

ryx =

N (15)

23 Cessna Model 208 Maintenance Manual // [9nextpornsrii pecypc]. — URL: https://txtav.com/en/service/customer-
portal (nata o6pamenus: 05.09.2024).
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Koadpdumment lyx mpunumaer 3Hauenust ot -1 no 1. HyneBoe 3HaueHue

KOXpPUITMEHTa XapaKTepU3yeT OTCYTCTBHE 3aBHUCHMOCTH MEXIY MEePEMEHHBIMHU.
3nauenust -1 u 1 XapakTepusyloT OOpaTHYIO W MPSMYIO 3aBHCUMOCTH MEXIY
MIEPEMEHHBIMHI COOTBETCTBEHHO.

Hcnone3ys BeipakeHue (15) mist 3aBUCUMBIX U HE3aBUCHMBIX 3HAYCHUH W3
Tabuil 1, 2 1 3, MOCTpOEHBI KOPPEISIITUOHHBIC MaTPHIIHI (TabI. 6, 7, 8).

Tabmuma 6 — KoppensuuonHas MaTpuIia Jjis mapaMeTpoB U3 TabauIsl 1

Ny, RPM | Tq, FtLbs | TAT,°C | ALT, Feet | IAS, Kts | Tom, °C
(X1) (X2) (Xs) (Xa) (Xs) (y1)

Ny, RPM

) 1,000 0324 -0,001 0,089 0,215 0,036
Tq’(;tz')-bs -0.324 1,000 -0.183 0,359 0,621 0,575
T’?)T(’g ) C -0,001 .0.183 1,000 -0.441 -0.228 0,188
AL(T)’(Seet -0,089 0,359 -0.441 1,000 0116 0,686
'A(S)’(Sts 0,215 0,621 -0.228 -0.116 1,000 0,069
'TT(ﬁ;i-)’ C 1 0036 0,575 0,188 0,686 0,069 1,000

AHanu3upys npuBeIeHHbIE B Ta0uIle 6 Ko PUIIMEHTHI KOPPETSAIUU MOKHO
clenath BBIBOJ, YTO 0a30BO€ 3HAUEHUE TEMIIEpaTyphbl raza MexIy TypOHMHaMH
ITThas mpakTHUECKH HE 3aBUCUT OT 0OOPOTOB BO3AYIIHOTO BHHTA Ny M BO3AYIIHOM
ckopoctu |AS — koaDPUITMEHTHI KOPPENIIUU UMEIOT 3HAUYCHHUsI, OJM3KHE K HYIIO.
3aBUCUMOCTh MEXKIY MapaMeTpaMHu TEeMIEpaTypbl raza Mexay TypOuHamMu u
TEeMIlepaTypbl HapyXHoro Boszayxa TAT — cmabas, Tak kak Kod(hdUIIMEHT
Koppersiiuu npubnusurensHo paseH 0,2. B To ke Bpemsi Halnuuue 3aBUCUMOCTH
MOKHO OOBSICHUTBH TEM, YTO YBEIMUYEHUE TEMIIEPATYPhl BO3AyXa, NOCTYIAOIIETO B
JIBUTATENb, UMEET BIMSHUE HA TEMIEPATYPY ra3oB, TaK KaK YacTh ATOT0 BO3yXa
NoJaeTcsl B KaMmepy CropaHusi Juisi oOpa3oBaHMsI TOIJIMBHO-BO3IYIIHOM CMECH,
apyrass 4acTh 00ayBaeT kapoBylo TpyOy. COOTBETCTBEHHO, YBEJIWYEHHUE
TEMIIepaTypbl HApPY>KHOIO BO3/AyXa TMPUBOJUT K HEKOTOPOMY YBEIMUYECHHIO
TEMIlepaTypbl raza Mexay TypOuHamMu (KOd(PQOUUIMEHT KOppeasiuuu —
noJIokuTeNbHbIN). Hambonpuryto 3aBucuMocts mapamerp |TThas uMeeT or
KPYTAILIEro MOMEHTa |4 1 BbICOTHI nosieta ALT — koaddurrents koppensuuu 0,58
u 0,69 coorBercTBeHHO. JlaHHYIO 3aBUCHMOCTb MOXHO OOBACHHUTH TEM, UTO
3HAYEHUE KPYTAIIET0 MOMEHTA [y SBISETCA XAPAKTEPUCTUKOW YCTaHOBIEHHOTO
pexxkuma pabotel aurarens. llpu yBenwdeHWH pexuma pabOThl JIBUTATENS
nocpeactsoM PYJ[ konmmuecTBO momaBaeMOM TOIUIMBHO-BO3AYIIHOW CMECH B
KaMepy CropaHus YBEJIMUMUBAETCS, B TO K€ BPEMS YBEITMUMBAETCS U YTOJ1 yCTAHOBKHU
JomacTe BO3JYIIHOIO BHUHTA — KPYTSALUIMH MOMEHT YBEJIMYMBAETCS BMECTE C
POCTOM TeMIIepaTyphl ra3za Mexay TypouHamu. B To ke BpeMsi, pu yBEJIUYEHUU
BbICOTHI TosieTa ALT cHukaeTcsi TUIOTHOCTh BO3/yXa, MOCTYIAOIIETO B KaMepy
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CrOpaHMsl ABHraTelsi, — 3TO NPUBOAUT K YBEIMUEHHUIO TEMIIEpaTyphl ra3za MExXIy
TypOMHAMH.

Tabmuma 7 — KoppensnronHas MaTpuIia i mapaMeTpoB U3 TaOJIUIIBI 2

Ny, RPM | Tq, FtLDs ) ALT, Feet Wr e, PPH
N,, RPM (X1] 1,000 20324 20,001 20,089 0.215 20,004
To, FtLbs(Xz) -0,324 1,000 20183 0,359 0.621 0,868
TAT, °C (X3)| -0,001 20183 1,000 20441 20228 20,027
AL&Seet 0,089 0,359 0441 1,000 0116 0,047
IAS, Kis (Xs)| 0,215 0.621 20228 0116 1,000 0.757
W 6@’;% -0,004 0,868 0,027 0,047 0,757 1,000

B Tabnuue 7 napameTp MrHOBEHHOTO pacxoza Torumba Wfpas mMeeT HU3Kyro

3aBUcUMOCTh OT napameTpoB Np, TAT, ALT — koaddunmeHTs KOppensiuuu UMEIT
3Ha4YeHUs1, Osm3Kue K Hymto. it mapameTpoB Tq 1 |AS koadpunnenTtsl koppensiuun
¢ mapameTpoB Wfpas cocrasisitor 0,87 u 0,76 coorBeTcTBeHHO. Kak ObLIO Cka3zaHO

BBIILIE, MTAPAMETP g SIBJISIETCA XapaKTEpUCTUKON ycTtaHoBieHHOro PVY]I pexuma
pabotel aBurarenss. OueBUIHO, YTO NPU YBEJIWYEHUHM peXHMa pabOThl pacxon
TOIUIMBA Takke OyJeT VyBEIMYMUBATBCS — MEXIy MapaMeTpamMu IMpsiMas
3aBUCUMOCTh. Bo3aymiHas ckopocth |AS siBisieTCss KOCBEHHON XapaKTepUCTUKOU
pexxuma paboTel nBuratens. B Tabmuie 7 xkodhOUIMEHT KOPpENmsimuu MEexIy
napametpamu Tq 1 |AS pasen 0,62. Takum 006pazom, pu yBETHMUEHUN BO3AYIIHON
CKOPOCTH MTHOBEHHBIN pacXoj] TOIUIMBA Tak)Ke OyAeT yBEIUINBATHCS.

Tabsmuua 8§ — KoppensuroHnHas Matpuia i mapaMeTpoB U3 TabJIULbI 3
Np, RPM | Tq FtLbs | TAT,°C | ALT,Feet | IAS, Kts | Ngou, %
(X1) (X2) (Xs) (Xa) (Xs) (ys)

Np, RPM (X1) 1,000 -0,324 -0,001 -0,089 0,215 -0,116
Tq, FtLbs (X2] -0,324 1,000 -0,183 0,359 0,621 0,662
TAT, °C (X3))  -0,001 -0,183 1,000 -0,441 -0,228 0,209

AL(T)’(SE‘“ 0,089 035 | -0441 1,000 0116 | 0,660
IAS, Kts (Xs)] 0,215 0,621 -0,228 -0,116 1,000 0,122
Ngoas, % (y3)| -0,116 0,662 0,209 0,660 0,122 1,000

B tabmune 8 mapamerp 06a3oBoro 3HaueHHs: 000OPOTOB TypOOKOMIIpeccopa
Ngpas UMeeT cinadyro 3aBucuMocTb oT napaMeTpoB Ny, TAT, IAS — ko3 puumenTs

koppensauu -0,12, 0,21 u 0,12 coorBerctBeHHO. CHJIbHAas 3aBUCUMOCTH OT
napameTpoB Tqu ALT — koaddunmentsr koppensiuuu 0,66. Bennunna o60poToB
TypOOKOMITpEccopa 3aBHCHT OT YCTAHOBJICHHOTO pabodero pekuma JBUTATeIs,
TakuM OoOpa3oM, OHa OyAeT UMETh CUJBHYIO 3aBHCHUMOCTh OT MapamMeTrpa lg.
3aBucuMocTh napamerpa Ngpas OT BbICOTHI osieta ALT oObsicHsieTCS TeM, 4TO IpU
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YBEIMYECHUM BBICOTBHI II0JIETA IUIOTHOCTH BO3JyXd, IOCTYNANIIEr0 B Kamepy
CrOpaHHUsl, CHUKAETCH.

[lomydeHnHble 3HAUEHUS KOPPEJSIIIMM COTJAacyloTcs ¢ TpadukoM U3
PYKOBOJCTBA [0 TEXHUYECKOU SKCILTyaTally JBUTATEIIA.

IHocTpoenne JUHEHHBLIX YypaBHeHU# perpeccud. lMcxons w3 Tteopuum
PErpeECCHOHHOTO aHaIu3a, 3a7a4ya MOCTPOEHHUs JIMHEVMHBIX YPABHEHHUU pPErpeccuu
CBOAMTCS K HaxoxaeHuto kodddummentos 0, B1, 2, B3, B4 u BS mis cnexyrommx
TPEX YPABHEHHUM:

IT Thas=Po+B1-N p+B2~Tq +HB33 TAT+34-ALT+35-1AS (16)
Wfpas=Bo+B1-N p+B2~Tq +HB33TAT+B4-ALT+B5-1AS (17)
NObas=Po+B1-N p+B2Tq+B3 TAT+B4-ALT +B5-1AS (18)

B Tabnune 9 npeacTaBieHbl BeIYUCICHHbBIE 3HaUeHMs Kodhdunrentos B0, B1,
B2, B3, B4 u B5S myis ypaBHEHUN UCKOMBIX 0a30BbIX 3HAUEHU TAPAMETPOB.

Tabmuua 9 — 3nauenus ko3pduuumenton B0, Bl, B2, B3, f4 u BS nns ypaBHEHUI
0a30BbIX 3HAUEHUHN MAPAMETPOB ITThas, Wipas X Ngbas -

bazoBoe
3HAYCHUC
mapameTpa ps pa B3 p2 i po
ITThas -0,6380 0,0111 2,2039 0,2102 0,1242 88,8337
Wrfpas -0,1804 -0,0018 0,0338 0,1710 0,0734 -17,7531
NGbas -0,0305 0,0006 0,1360 0,0145 0,0053 60,6615
MaremaTtudeckas Mojielb, popMain30BaHHAs B pabOTE, UMEET BU/IL:
ITT pas=88,8337+0,1242-N +0,2102-T 4+2,2039-TAT +0,0111-ALT +0,6380-1AS
Wf hqs=—17,7531+0,0734-N ,+0,1710-T 4+0,0338- TAT +0,0018-ALT +0,1804-IAS (19)

NG pas=60,6615+0,0053-N p+0,0145~T q+0,1360-TAT +0,0006-ALT +0,0305-1AS

AHaJIU3 MOJYyYeHHBIX Ppe3yabTaToB. B paboTe BBINMOJIHEHA OIEHKA
TOYHOCTH MOJIYYEHHOU MaTeMaTU4YECKOU MOJIEIIH.

B tabmumne 10 mpencraBiieHbl M3MepeHHbIE 0a30Bbie mapaMeTpbl 1TThas ,
Wfhas 1 NQbas ¥ pacCUyMTaHHBIE C MOMOIIBIO MaTeMaTUYECKONH MOJEIH 0a30BbIE
napameTpsl ITTy o, W[, 1 Ngp,s M MX PA3HOCTD, IIEPEBEICHHAS B IPOICHTEHI, TO
€CTh BEJIMYHMHA OITHOKH.

st mapametpa ITT cpennsisi ommbka 1,32%, makcumanbsHas 6,54%. s
napamerpa Wf cpennss ommbka 0,97%, makcumanbsHas — 5,13%. [[ns mapametpa
Ng cpennsis 0,27%, makcumanbHas — 1,25% coOTBETCTBEHHO.
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Ta6nuna 10 — Pe3ynbTaThl O1IEHKH TOYHOCTH MaTEMATHUYECKON MOJICIIH

ITThas, | ITT, s, |omutka, | Whhas, | Wfpas, |ommbka,| NObas, NGpas > | ommbia,
°C °C % PPH PPH % % % %
639,56 | 638,41 | 0,18 | 305,65 | 313,71 [2,64% | 92,1 | 92,78 | 0,73
652,1 | 653,47 | 021 | 332,63 | 336,36 | 1,12% | 93,57 | 94,41 | 0,90

snauerms | 661,43 | 647,91 | 2,04 | 319,94 | 325,11 | 1,62% | 93,22 | 93,87 | 0,70

verpon | 645.53 | 625,58 | 3,09 | 316,59 | 319,52 |0,92% | 92,18 | 92,50 | 0.35
635,86 | 639,68 | 0,60 | 315,95 | 325,10 |2,89% | 92,75 | 93,46 | 0,77
655,93 | 637,55 | 2,80 | 311,97 | 312,87 [0,29% | 92,74 | 93,12 | 0,41
593,61 | 598,03 | 0,75 | 310,3 | 311,88 | 0,51 | 90,9 | 90,62 | 0,30

o 1,32 % 0,97 % 0,27 %

Makcuma-

nbHas 6,54 % 5,13 % 1,25 %

oInoKa

JUis OLIEHKHU a/IeKBaTHOCTH (pOPMANM30BAHHON MaTeMaTUYeCKOM MOJEINH, B
paboTe BBIYUCISUIUCH: KOAPGUIMEHT JeTepMuHAIMU R2; cranmapTHas ommOKka
perpeccun SE; olieHKa 3HAYUMOCTH KOA(p(UIMEHTA JE€TEPMHUHALUN C OMOIIbBIO
CTaTUCTUKU, uMerollell F-pacnpenenenue @uiuepa; 3HaueHUs 1-CTaTUCTHKU AJis
kodhduimeHToB  JuHEHHOW  perpeccuu. [lodmydeHHBIE  3HAYEHUS  TaKKe
MOJITBEPAUIIN aJIEKBATHOCTh MAaTEMAaTUIECKOW MOJIEIIH.

IIpoBepka npuMeHMMOCTH GOPMATM30BAHHOM MAaTEMATHYECKOH MOIEJIH

Kax yxe ObU10 cKa3aHo, OTKJIOHEHHE A mapaMeTpa — 3TO pa3HOCTh 0a30BOTO
3HA4YEHUsI MapaMeTpa, BRIYUCICHHOTO C MOMOIIBI0 PETPECCHOHHOTO YPaBHEHUS, U
U3MEPEHHOTO 3HaueHUs mnapamerpa. s OIEHKHM TEXHUYECKOTO COCTOSHUS
JBUTATENsT HEOOXOAMMO TOCTPOUTH TpapuK H3MEHEHHsS HWMEHHO A-3HadeHHs
napaMmeTpa B X0J€ U3MEPEHUH, TaK KaK OLEHKA 3HaAUE€HUsI M3MEPEHHOT0 IapameTpa
YCIIOKHSIETCS U3-3a BIUSHUS BHEIIHUX YCIOBHH U peKUMa pabOThI IBUTATES.

HWcnonb3yst moiydeHHbIe ypaBHeHHs st mapaMeTpoB Ngpas . 1TThas . u
Wfpas , BIUKCIIEHBI 0a30BbIE 3HAUECHHU S [TapaMEeTPOB AJI BEIOOPKU U3 66 U3MEpeHHUid,

3auKkcupoBaHHbIX B Tmiepuoa ¢ 24.12.2021 mo 14.03.2022 nns aBuratens,
paccmaTpuBaeMoro B JaHHOW paOote. JlaHHas BBIOOpKAa HE SBJISIETCS YacThIO
OCHOBHOM BBIOOPKHM, HA OCHOBAaHMU KOTOPOW ObLIa MOCTpPOEHA MaTeMaTUYecKas
mozenb. OcHOBHas BbIOOpKa BKJIIOYaeT B ce0s U3MEpEHUs NapaMeTpoB,
BbINIOTHEHHBIE B iepuof ¢ 10.07.2017 mo 30.10.2021.

Ha pucynke 4 npuBenex rpaduk n3MeHeHUs OTKJIOHeHus napamerpa AITT B
COOTBETCTBUHM C MOPSAIKOBBIM HOoMepoMm wu3MepeHus. Ha rpaduke mnocrpoeHa
annpOKCUMUpYIOIIasg MpsMasi, XapakTepHu3yrollas TEHACHUUI0 HW3MEHEHHUS
napametpoB AlITT TemmepaTypbl rasza Mexay TypOMHaMM B XOJE JIETHOM
sKcIUTyaTanuu asurarens. Kosadduiuent, xapakrepusyomuili HaKJIoOH OpIMON K
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ocu abcuucc, paBeH 0,145. V3MepeHHBI mnmapaMeTp UMEET TEHACHIMIO K
CHUKEHUIO.
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Pucynoxk 4 — Usmenenue nuddepeHnmanbabix 3HadyeHui napametpa AITT B xone
U3MEPEHUMN

Ha pucynke 5 npencrasnen rpaduk u3MeHeHUs: OTKJIOHeHUs napameTrpa ANg
B COOTBETCTBUUM C TMOPSAKOBBIM HOMepoM u3Mmepenusd. Koadduumenr,
XapakTepU3ylOIM  HAKJIOH  aNNpPOKCUMHUPYIOIIEW  MPAMOU 000poTOB
TypboKOMIIpeccopa K ocu a0cCIuce, UMeeT OJM3KOe K HYJI0 3HaueHue. PasHOCTh
MEXK]Ty U3BMEPEHHBIM U 0a30BbIM 3HAYCHUSAMH MPAKTUUECKU HE MEHSIETCHI.

Ha pucynke 6 npuBeneH rpaduk u3MeHeHHs OTKIIOHeHHs napamerpa AWF B
COOTBETCTBUM  C  MOPSAKOBBIM  HOMepoM  u3Mmepenus.  Koadduuuenr,
XapaKTEPU3YIOIIUN HAKIIOH anipOKCUMUPYIOIIEN NPSIMOW MIHOBEHHOI'O pacxonaa
ToIIMBa K ocu abcmmcc, umeer 3HadeHue 0,0493. M3aMepeHHBIN mapamMeTp UMeeT
TEHJICHIUIO K CHUKEHUIO.

Takum o0pazom, mapametpsl ITT u Wf uMmeroT TeHICHIINIO K CHUYKCHHIO 110
OTHOILIEHUIO K CBOMM 0a30BbIM 3HaueHHsIM. [lapamerp Ng octaercss mpakTuuecku
0e3 u3MEHEHWil MO OTHOUIEHHI0 K cBoeMy 0a3oBoMy 3HaueHuto. CpaBHUBas
TEHACHIIMA U3MEHEHUS MapaMeTpoB ¢ TaOIHIIEH U3 PYKOBOJCTBA MO TEXHUYECKON
DKCIUTYaTal, MOYKHO CJI€JIaTh BBIBOJI, UYTO TEXHUYECKOE COCTOSHUE UCCIIEYEMOTO
JBUTATEId — YAOBJIETBOPUTENBHOE, TaK KaK MOJYYEHHBIN PE3yNbTaT HE IMOIMAAacT
HU TOJ OJMH M3 CJIy4aeB, pPACCMOTPEHHBIX B Tabmuie. CieaoBaTenbHO —
JNanbHeHIass OSKCIUTyaTalus JBUTATENsl BO3MOXXKHA 0€3  JTONMOJHHUTENbHBIX
uHcniekunii. [IpencraBiieHHass METOAMKA OLEHKM TEXHUYECKOTO COCTOSIHUS
pUMEHUMa JIJIsl BCeX JIBUraTesiell JaHHOUM cepuu, oJIHako TpeOyeT dhopmain3aiuu
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MaTeMaTHYECKOH MOJICIIN IS Ka)XJ10T'0 KOHKPETHOTO JIBUTATEI,
AKCIUTYaTUPYEMOT'O B aBUATIPEIIPUATHH.
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3akioueHue

B pamkax BbITOTHEHHON paOOTHI ObLTa TOCTPOEHA MaTeMaTHIECKash MOICITb
W3MCHEHUS MapaMeTpoOB AaBHALMOHHOTO JBWUIATENsl, JAOMas BO3MOXHOCTb
NPUHUMATDH PEIICHUE O TeXHUYECKOM oOciyxuBaHuu neuratens PT6A-114A Ges
ucnonb3oBanus cucreMbl ECTM. Hcnonb3oBaHue JaHHOW MOJEIM MO3BOJIMT 3a
CYET BBISBIICHUS MPENOTKA3HOIO COCTOSIHHSI JBUTATENSl U €r0 KOMIIOHEHTOB
MOBBICUTh  O€30MaCHOCTh TMOJIETOB, a TaKXke MHHUMHU3UPOBATh YOBITKU
aBUANPEANPUITUS B CIydae, KOTIAa yJaeTcsl MPEAOTBPATUTh MOCTENEHHBIN OTKA3,
CONPOBOXKIAIOIIUICA MOCTENEHHBIM HM3MEHEHUEM MapameTpoB. [ J1aBHbIM
MPEUMYIIECTBOM TOJYYEHHBIX PE3YJIbTATOB HCCIEIOBAHUS SIBIISIETCS OTCYTCTBHUE
3aBucuMocTH omeparopa BC 0T 3apyOekHbIX CEpBHCOB OIICHKHA MapaMeTpoB
npurarend. OLEHKa napamMeTpoB [JBUTaTelis BO3MOXXHA aBUANPEANPUATHEM
CaMOCTOSITEIBHO.

OnHrM W3 CIEQyIOIUX 3TAaloB JNAJbHEWIIEN peanu3aluy UCIOJIb30BAHMS
cuctembl ECTM B paMkax aBHAIlMOHHOTO MPEANPUITHS SBISIETCS pa3padoTKa
IPOrpaMMHOr0  OOECHEYeHHMs, MO3BOJSIOIET0 AaBTOMAaTU3HPOBATh  MPOLECC
CUMTBIBaHUA MapamMeTpoB npurarens BC, nx aHanm3, COOTHECEHHWE C JAaHHBIMU
AKCIUTyaTallMOHHO-TEXHUYECKOM JIOKYMEHTAllMEeW JBUTATENs W BblAAYy IUJIaHA
KOPPEKTUPYIOIIUX ACHCTBUN B OTHOIIIEHUH JIBUTATEIA U €r0 KOMIIOHEHTOB.
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