OT3bIB

obHLMaNBFHOrO ONmoHeHTa Ha mguccepranuio CongaTkuHa
BsuecnaBa BnagumupoBuua «Cuctema BO3AYLIHBIX CHUTHAJIOB
BEPTOJIETa HA OCHOBE HEIMOJABW)XHOIO MHOTO(YHKUIHMOHATBEHOTO
a’pOMETPUUECKOTO NpUEMHHUKA u uH(popMauu
a’pOAVHAMHYECKOTO TIOJIsI BHXPEBOM KOJIOHHBI HECYIIEro
BUHTa», IIPEACTABICHHOW HA COUCKAaHHE YYEHOH CTerneHu
JNOKTOpa TEXHUYECKHUX Hayk mo crneuuansHoct 05.11.16 —
HudopmMannoHHO-U3MEPUTENBHBIE H YNPaBJISIONIHE CHCTEMBI
(B mpubopoCcTpoeHUH)

1. AKTyaIbHOCTb T€MbI

HenpepriBHOE pacuiMpeHye Kpyra pelaeMbIx 3a/1a4 U 00JIacTH MPUMEHEHHUS
IPAXIAHCKUX M  BOEHHBIX BEpTOJETOB OOYCJIOBIMBAaeT HEOOXOIUMOCTH
pacIIMpeHys apceHana cpeJcTB HHQOpMallMOHHOrO obecrieyeHus 6€30MacHOCTH U
3 (GEKTUBHOCTH pelLIeHHs OJETHBIX 3a/a4.

[Ipp BeIMONHEHMM TIONeTa BepTojeTa B  HHCTPYMEHTAIBHOM U
aBTOMAaTHYECKOM pEeXHMMax IHJIOTHUPOBAHUS IIMPOKO HCIONB3yeTcsl HHpOpMaLus
O BO3JYUIHBIX CUTHAJaX, ONPEAENSIOIIUX ABHKEHHE BepToJieTa OTHOCHUTENIBHO
OKpYJKaroller BO3MYIIHOM Cpelbl, JOCTOBEPHOCTE KOTOPOM I03BOJISIET Hauboiee
MOJHO MCIIOJIb30BaTh €ro JIETHO-TEXHUYEeCKHMe U 0OoeBble BO3MOXKHOCTH,
obecnieunTh 0E€30MacHOCTh Ha B3JIETHO-NIOCAJOUHBIX PEXHMax, NpPeIOTBPATUThH
BO3HUKHOBEHHE SIBJICHUS «IIOJXBAaTa» BEPTOJIETA, MONAJaHUs B PEXKUM «BUXPEBOE
KOJIBLIO», IPEAYIIPEUTH IPYTHe ONacHble CUTYalluH.

M3secTHas mnpobOnema H3MepeHUs BO3AYIIHBIX CHUTHAJIOB BepTojieTa B
JHMara3oHe MajblX W OKOJIOHYJIEBBIX CKOPOCTEH IoJleTa U Ha peKUMe BUCEHUS B
YCJTIOBHSIX CHJIBHBIX a3pOJMHAMUYECKHX BO3MYILEHUH, BHOCUMbIX UHIYKTHUBHBIMH
MOTOKAaMHM HECYILEro BHWHTA, IIPM I[TAHOPAMHOM M3MEHEHUH YIJIa CKOJBXKEHHUS
OIpEeENsieT aKTyaJIbHOCTh TEMBl PELIEH3UPYEeMOH IuccepTaldy 10 pa3paboTke
CHCTEMBbI BO3/YILIHBIX CHUI'HAJOB BEPTOJIETA C PACLIMPEHHOW HMKHEH rpaHulen
pabounx CKOpOCTEH M IIMPOKUM [MaNa30HOM M3MEPEHHs YIyia CKOJBKEHHS,
IIOCTPOEHHOM Ha OCHOBE HEMOABW)XHOIO a’3pOMETPHYECKOr0 IpPUEMHHUKA W

HCHOHBSY?OHIGﬁ B KQUeCTBE HOCUTEJIS TOJIe3HOMN HH(bOpMaL[HH A3pOJHHAMHUYECKOE



T10JI€ BUXPEBOW KOJIOHHBI HECYIIIErO BUHTA.

Hccnenosanus, NpoBeieHHBIE aBTOPOM JMCCEPTALUH, BBIMOJHSIIHCH B
COOTBETCTBUM C 3amaHusMu DenepanbHOi LeneBod mporpammel «Passutue
rpaXX1aHCKOH aBHALMOHHOM TexHukH Poccuu Ha 2001 — 2010 r.r. u Ha nepuosn 10
2015 roma» m AHamuTHYECKOH BeJOMCTBEHHOM IleNeBO# mporpaMmsl «Pa3sutue
Hay4HOro mnoTeHuuana Beiciiei mKkoiasl (2009 — 2011 roasr)», M0 TEXHUYECKUM

3a/1aHuAM 0a30BBIX MPO(YUIBHBIX MPEATIPUATHI OTPACIIH.

2. CreneHb 060CHOBAHHOCTH HAYYHBIX M0JI0JKEHHI, BLIBOJOB
H peKOMEeHaNuH, CPOPMYITHPOBAHHBIX B IHCCEPTALHH

Ha ocHoBe ananusa coBpeMeHHBIX TpeGOBaHMIA, IPHUHIAIIOB HOCTPOESHHS U
XapaKTePUCTHUK, OINbITa 3KCIUTyaTalldd M TEHIEHLUI pa3BUTHS OT€YECTBEHHBIX U
3apyOeKHBIX CHCTEM BO3ZYIIHBIX CHUTHAJOB B IEpBOM IiaBe paboOThI
copMynMpoBaHa KOHLENUMS M MPEMIOKEeHa Hes IMOCTPOSHHS CHCTEMBI C
pacIIMpEeHHBIMH [HMala3oHaMy pPabouMX CKOPOCTeH M YIJIOB CKOJEXKEHHs Ha
OCHOBE HEIOJBUXHOTO IMPOCTPAaHCTBEHHO-PACIIPEEIEeHHOTO a3pPOANHAMUYECKOTO
MPUEMHHUKA U MCIOJIb30BaHHWs B KauyeCTBE MOJIE3HOH MHGPOPMAaLMU [1apamMeTpoB
adpOJMHAMUYECKOrO  TIOJsl ~ BUXPEBOM  KOJIOHHBI ~ HECYIIEro  BUHTA.
ChopmynupoBana wnenb paboTel W HayyHas mnpobieMa HCCIEeIOBaHHS IO
pa3paboTKe OCHOB TEOPHUH, METOIOB MPOEKTUPOBAHHs, OOECTEUeHHs] TOUYHOCTH,
MOJZIeTUPOBAHHMsI, U3rOTOBJIEHUS 1 SKCIIEPUMEHTAIbHOTO UCCIIEI0BAHUS BAPHAHTOB
CHCTEMBI.

Ha ocHoBe aHamuza OCOOEHHOCTeH M paclpejesieHUs I[apaMeTpoB
a’pOIMHAMHYECKOro T0Jis BOJM3M BepTOjeTa, INPOBEIEHHOTO BO BTOPOM IIaBe
Aucceprauud, OO0OCHOBaH BHIOOD MeCTa pACIONOKEHHs Ha  (ro3elsike
HETO/BMKHOTO a3POMETPUYECKOr0 MPHEMHHKA HH(POPMALIUH a3pPOAUHAMHUYECKOTO
MOJiA BUXPEBOHM KOJIOHHBI HeCyllero BUHTa Beprosera. O60CHOBaH BEIOOp W
paspaboTaa MeTOMONOrUsl (OPMHPOBAHMSI M BOCIPHUATHS HHPOPMATUBHBIX
MIapaMeTPOB a3pOAMHAMHYECKOrO I0JII BUXPEBOW KOJIOHHBI HECYIIEr0 BHHTA C
MIOMOIIIBIO HEIOABUIKHOTO chepudeckoro HITH nonychepudeckoro

a’pOMETPUUECKOro NMpueMHuKa. PazpaboTaHs! anroputMel 00pabOTKH NEPBUYHOMN
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adPOMETPUYECKOM HH(pOpMALMU B  U3MEPHUTENbHBIX KaHalaX  CHUCTEMBI.
OGocHoBaHa HEOOXOAMMOCTH M PACKPHIBAETCSI METOANKA YTOUHEHHUS AIrOPUTMOB
OIpeJieieHus] BBICOTHO-CKOPOCTHBIX I1apaMeTpOB BepToyieTa M0 HMHPOPMAILHH
a’9pOIMHAMUYECKOTrO I10JIsi BUXPEBOH KONOHHBI HECYIIEro BHHTA IO pe3yJibTaTaM
JIETHBIX MCIIBITAHMN CHCTEMBI IPUMEHUTENIBHO K KOHKPETHOMY THUILY BEpPTOJIETa U
MECTY YCTaHOBKH HEIIOJBHXHOI'O a3POMETPUUECKOr0 MPUEMHHKA.

Ha ocHoBe aHanu3a COBpeMEeHHBIX TpeOOBaHMN K H3MEPHUTENILHBIM KaHanam
CHCTEMBl BO3JIyLIHBIX CHUTHAJlOB BepTojieTa OOOCHOBaHBI TpeOOBaHUS K
METpPOJIOTHYECKHM XapaKTepUCTHKaM M IPOBEJEH BHIOOP NaTYMKOB IEPBHYHOM
a’pOMETPUYECKON MH(OPMALIMU B COOTBETCTBHHU C pa3pabOTaHHON METOIUKOIA.

B Tperbeli riaBe TMOMYYMIM HaydyHOEe OOOCHOBAHME METOMOJIOTHS
MOCTPOEHUSI ¥ METOAMKH IIPOCKTHUPOBAHUSI HEMOJBUKHOIO IPOCTPAHCTBEHHO-
pacrpeieseHHOro  MHOIO(QYHKIIMOHAIBHOIO  a9pPOMETPHYECKOr0  MPHEMHHUKA.
[IpakTiueckuii HHTepecC MPeACTaBIsAIOT PEKOMEH/IAINH 110 BEIOOPY PalliOHATIBHBIX
3HAYECHUU KOHCTPYKTUBHBIX napaMeTpoB MOJTy Il HEIO/IBUIKHOTO
MHOT'OKaHAJIbHOTO IIPOTOYHOIO a3pOMETPUYECKOTr0 TMPUEMHHUKA, IOJIy4YEeHHbIE
METO/IOM IIJIAHMPOBaHHsI MHOIO()AaKTOPHOTO SKCIIEPUMEHTa, ¥ METOJHKa BBIOOpa
KOHCTPYKTHBHBIX I1apaMEeTpOB IPUEMHHUKA a’3pOMETpUYecKod HHMOpMAaIy
a’pOJIMHAMHYECKOI0 I10JIsI BUXPEBOM KOJIOHHBI Hecylero BuHTa. O6G0CHOBaHHOCTE
M JOCTOBEPHOCTh BBIPAaOOTAaHHBIX PEKOMEHAALUUN U pa3pabOTaHHBIX METOIUK
yOeqUTEeNbHO TMOATBEPKACHBI pe3yJbTaTaMH 3KCIIEPUMEHTAIBHBIX HUCCIIEI0BAHMM
HETOBHKHOTO a3POMETPHUYECKOr0 IpPHEMHHKAa B adpOJMHAMHUUECKOH TpyoOe
HAI'M. BeipaboTaHHble pEeKOMEHJAUUU U pa3pabOTaHHbIE METOIAMKH SIBIISIOTCS
Gasoi 11 pa3pabOTKM BapUaHTOB CHCTEMBI BO3AYIIHBIX CHTHAIOB BEPTOJETA C
paclIMpeHHOM HIKHEH rpaHuuedl pabodux CKOpOCTeH M YJIyYIEHHBIMH
SKCIUIyaTallMOHHBIMU XapaKTePUCTUKAMH.

B cooTBeTcTBUM ¢ IpOBEJEHHBIM B YETBEPTOW IJaBe  pabOThI
METPOJIOTMYECKUM  aHAIM30M M3MEpUTENbHBIX KaHaJIOB pa3pabaThiBaeMOi
CHUCTEMBI, IIpH JOMYyLIEHMH O  HEKOPPEIHPOBAHHOCTH  COCTaBJISIOLIUX

NOrPEIHOCTEH MOJYYEeHbl BBIPAXKEHUS ISl Pe3YJIbTUPYIOLIMX CHCTEMATHYECKUX U



Cly4aHBIX —IOTPEIIHOCTEH HM3MEPEHHSI BBICOTHO-CKOPOCTHBIX IapaMeTpoB
BepToieTa ¥ (DYyHKUHMH BIMAHMS HAa HUX IOIPEIIHOCTEN NATYUKOB NEPBUYHOIM
a’pOMETPUYECKOW HMH(OpPMAlMK, aNeKBaTHOCTh M IPUMEHUMOCTh KOTOPBIX
MOATBEPXKIAAECTCA IPOBEJECHHBIMU pacyeTaMH, pe3yJIbTaTaMH MCCIIEJOBAHUN U
MCTIBITAHUH 9KCIIEPUMEHTANIBHBIX 00pa3l0B CUCTEMBI B a3POAMHAMUYECKOH Tpy6e.
B mHeliHONM mocTaHOBKE pa3paboTaHbl METOJMKH OLEHKH JHHAMHYECKHX
TMOTPEIHOCTEN KaHaJOB CUCTEMBI NPH JIETEPMUHUPOBAHHBIX W CIIyYalHBIX
BO3IEHCTBHUSAX, IO3BOJIAIONIME OOOCHOBAaHHO pelIaTh 3aJadyd  ONTUMH3ALUH
KOHCTPYKTHBHBIX [1apaMeTPOB U QUIBTPALIMU MIOMEX C UCIIOJb30BaHueM (UIBTpa
Bunepa.

Ilpepnoxena  Meromuka W mpoBeleHa  OHEHKA  3()QEKTHBHOCTH
aJITOPUTMUYECKOU KOpPpEKLHH MHCTPYMEHTAJIbHBIX NOrpeLIHOCTEN
U3MEPUTEIbHBIX ~ KaHaJIOB, pa3paboTaHa OpWUrMHAJIbHAs CXeMa CHUCTEMBI
BO3/YIIHBIX CHUTHAJIOB C aBTOMAaTUYECKOH MOJCTPOMKOM ITHEBMOIIEKTPUYECKUX
U3MEPHUTENIbHBIX KaHAJIOB M a/IalITUBHBIM YIIPABJICHUEM €€ MTEPUOAUYHOCTH.

st obecrieuenuss TpeOyeMOi TOYHOCTH H3MEpPEHHs Ha PEXHUME BHUCEHHS,
KOT/ia TIOrPEIIHOCTH pa3pabaThiBaeMON a9pOMETPHUYECKOM CHCTEMBI CYIIECTBEHHO
BO3pAcTalOT, B IATOM [JlaBe JUCCepTallid OOOCHOBBIBAIOTCS  IMPHHIIMIIBL
MIOCTPOEHHUS,  QJITOPUTMBI  00pabOTKM  MH(MOPMALMK  adpPOMEXaHHYECKOU
U3MEPUTENILHO-BBIYMCIIUTENIBHOM  CUCTEMBI U3MEPEHUsT MaJlblX BO3IYLIHBIX
CKOpocTeH Beprojera ¢ HaOmonartenem JlosHOeprepa, METOAMKM aHalIM3a U
CHHTE3a IIOCTPOCHHOM Ha €€ OCHOBE KOMILIEKCHOW CHCTEMBI BO3IYIIHBIX CUTHAJIOB
BepToJera. [lomyyensl pacueTHbIe OLEHKH JUCTIEPCHIA OCTATOYHBIX MOIPELIHOCTEH
KOMITJIEKCHBIX U3MEPHUTENbHBIX KaHaJoB CHCTEMBI, yOenuTenpHo
CBUACTENbCTBYIOIIHE 00  3()(EeKTUBHOCTM  HMCIONB3YEMBIX  IPHHIMIIOB
KOMILJIEKCUPOBAHHH.

B miecroii rnaBe auccepTalid NPHUMEHHTENFHO K JIETKOMY BEPTOJIETY Ha
OCHOBE  JIMHEApM30BaHHBIX  MaTeMAaTHYECKHX  MOJeNiell W pealbHBIX
a’pOMEXaHWYECKUX  XapaKTepUCTHK Beprojera «AHcaT-Y»  paspaboraHo

aliTOPUTMHYECKOE W INPOrpaMMHOE  o0eclieuyeHHe  adpOMeXaHHUYECKOM
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M3MEPHTENIbHO-BBIYUCIUTEIBHON CHCTEMBI HM3MEPEHHs COCTaBISIOLIMX BEKTOpa
VCTUHHOM BO3JYIIHOW CKOPOCTH Beprosnera ¢ HaOmomarenem JlrosHGeprepa.
MeTos0oM MMHTALMOHHOTO MOJIEIMPOBaHUs CHCTeMBI B cpene Simulink — Matlab
MOJNy4YeHbl OLIEHKH CpPEeIHEKBAaJpaTU4YeCKUX IOTPEHIHOCTeH M3MEpEeHHs Ha
Pa3MYHBIX peXUMax I0JIeTa, KOTOpBIE HCIHOJIb30BaHbl Ui ONpPEeNIeHHs
OCTaTOYHBIX MOTPEIIHOCTEN KOMIUIEKCHOM CHCTEMBI IIPU MaJIIX W OKOJIOHYJIEBBIX
CKOpOCTSIX ToJieTa W Ha pexume BuceHHus. [lonmydeHHBlE  OLIEHKH
CPeHEKBAAPAaTHYECKHUX IOIPEIIHOCTe KOMIUIEKCHOM CHUCTEMBI COIJIACYIOTCS ¢
pPacyYeTHBIMH 3HAYEHHUSMH M CBUJETEILCTBYIOT O BBICOKOW 3(P(PEKTUBHOCTH
NPUMEHEHHs KOMIUICKCHOM CHCTEMBI BO3IYILIHBIX CHTHAJIOB BEPTOJIETA Ha OCHOBE
HETMOABMXHOTO MHOTO(YHKLIMOHAIBHOTO a’pOMETPUYECKOTO IPUEMHHKA U
MH(DOPMALIK a3POAMHAMUYECKOTO T10JIsl BUXPEBOM KOJIOHHBI HECYIIEr0 BHHTA.
IlpencTaBnenHble B CeIbMOIt Il1aBe AUCCEPTALMK PEe3yJbTaThl pa3paboTKy,
TpyOHBIX HCCIIEIOBAHU N u UCIIBITAaHU 9KCIIEPUMEHTAIILHOTO U
OKCIIEPUMEHTAIEHOTO IIPOMBILIIEHHOr0 o0pasiia CUCTeMbI BO3IYIIHLIX CHIHAJIOB
Ha  OCHOBE  HEMOABH)XHOIO  MHOTO(YHKIMOHAIBHOTO  a3pOMETPHYECKOrO
NpUEMHUKA W HMHQOPMALUM a3pPOJUMHAMMYECKOTO [MOJIi BHUXPEBOM KOJOHHBI
HECYIIEro BUHTA yOeIUTEeNbHO IMOATBEPKIAIOT O0OCHOBAHHOCTH MPEIJIOKEHHBIX
IIO/IXOJI0B, pa3pabOTaHHBIX HAYYHBIX MTOJOKEHHH, MPAKTHYECKUX PEKOMEHIAIUN 1
OPUTMHAJIBHBIX ~ TEXHWYECKMX  pEIIeHUH, CBHUAETEIBCTBYIOT O  BBICOKHX
METPOJIOTHYECKHX XapaKTEePUCTHKaX H3MEPUTENBbHBIX KaHAJIOB pa3paboTaHHBIX
BapUaHTOB CHUCTEMBI, OMNPEIENSAIOT HAIlpaBJICHUs MAJbHEHIINX HCCIIEIO0BAaHHN U

pa3paboToK.

3. 3HAYMMOCTDb ISl HAYKH H NPAKTHKH NOJYYeHHbIX Pe3y/ibTaTOB
CyllecTBEHHBIM ~ HAay4YHBIM  pe3yJbTaTOM  JAMCCEpPTalUM  SBISETCS
METOJOJIOTHSI IIOCTPOEHUS,, MAaTeMaTHYeCKOro OIMCaHMs, aHajlu3a M CUHTe3a,
UMHUTAlHOHHOIO  MOJEJIMPOBAHUS M  OSKCINEPUMEHTAIBHOIO  HMCCJIEOBAHUS
ABTOHOMHOM M KOMIUIEKCHOM CHCTEMBI BO3JYIIHBIX CHUTHAJIOB BEPTOJIETAa Ha
OCHOBE HEMOBH)KHOIO MHOTO(YHKLIMOHAIBHOTO a3POMETPUIECKOTO IIPHEMHUKA

HHCI]OpMaL[HH A3POJHHAMHUYECKOro I10J1d BHXpeBOI:'I KOJIOHHBI HECYIIEro BHHTA C
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YITYHIICHHBIMH SKCITyaTalMOHHBIMH U METPOJIOTHYECKUMHU XapaKTepHCTHKAMH.

BaXHBIM ~ Hay4HBIM  pe3yJbTATOM SIBISIOTCS  HAyYHO-OGOCHOBAHHBIE
TIOAXO/IBI, OPUTHHAJIBHBIE TEXHUYECKUE PELIEHHs, PEKOMEHIALUH I10 OCTPOESHHUIO
CHCTEMBl ~ BO3JYIIHBIX CHUIHAJOB BEPTOJIETA HA OCHOBE HEMOIBHXKHOIO
MHOTO()yHKIIMOHATBHOI'O a’3pOMETPUYECKOTO MpUeMHHKa, METOAUKH
NPOCKTUPOBAHUSI W W3TOTOBJIEHHs, pacdyeTa W OSKCIEPHMEHTAIbHON OIEHKH
XapaKTepUCTHK M COCTABISIOUIMX TIOTPEIIHOCTEH W3MEPUTENBHBIX KaHAJIOB
Pa3IMYHBIX BADUAHTOB CUCTEMEI.

HayuHblii nHTepec mpencTaBisioT paspaboTaHHble METOB! (OPMHPOBAHHUS
¥ BOCHPHUATHS HH(OPMALMM adPOJUHAMHYECKOTO TONsS BUXPEBON KOJOHHEI
HECYIIEr0 BHHTAa C TIOMOIUBIO HETOJBHXHOTO a’POMETPUYECKOr0 NPHEMHHUKA,
MaTeMaTH4YeCKOe OMKCAHUe, METOJUKA IPOEKTUPOBAHUSA U SKCIEPUMEHTAIBLHOTO
MCCIICIOBAHUS  HETIOABMXKHOTO ~ MHOTOQYHKIMOHAIBHOTO — a3pOMETPHYECKOro
IIPHEMHUKA.

Hay4Hpiéi wHTepec mNpenCTaBIsIOT METOAMKM aHAIM3a CTATHYECKHX M
AUHAMUYECKUX  TOTPEIIHOCTEH,  pa3pabOTaHHblE  AIFOPUTMHUYECKHH  H
CTPYKTYPHBIH ~ METOZABI ~ YMEHBIUEHHS HHCTPYMEHTQJbHBIX  MOrPEIIHOCTEH
U3MEPUTENIBHBIX ~ KaHAJOB  CUCTEMbl BO3AYIIHBIX CHUTHAJOB HA  OCHOBE
HETIOBH)XHOTO MHOTO(YHKIIMOHAIBHOTO a3pOMETPUUECKOTO PHEMHHUKA.

Hayunelii  mHTepec  mpencraBisior — pa3paGoTaHHbIE — OCOGEHHOCTH
MOCTPOCHHS, MAaTEMAaTH4IECKUE MOJENH, aITOPUTMBI ¥ METOIMKH MOJETUPOBAHMUS
adPOMEXaHHIECKOH M3MEPUTEIIbHO-BBIYMCIMTENIBHON CUCTEMbI M3MEPEHHUS MaJIbIX
BO3IYLIHBIX CKOPOCTEH BepTosieta ¢ Habmonatenem JlrosHGeprepa, KOMIIIEKCHOM
CHCTEMbI M3MEPEHMS COCTABISIOLINX BEKTOPAa MCTHHHOM BO3JYLIHON CKOPOCTH
TIIPX MaJbIX ¥ OKOJIOHYJIEBBIX CKOPOCTSIX M Ha PEXHMME BHCEHHS.

IIpaKTi4ecKyIo EHHOCTD JUCCEPTALUHU ONPEIEIISIOT:

e Hay4Ho-o0ocHOBaHHas TEeXHUYECKast pa3paboTka
KOHKYPEHTOCTIOCOOHOM CHCTeMBbl BO3IYIUHBIX CUTHAJOB BEPTONETA HA OCHOBE
HETIOZIBMIKHOTO ~ MHOTO(YHKIHOHAIBHOTO — a9pOMETPHYECKOTO TNPUEMHHKA 1

MH(pOPMALK a9POIMHAMUYECKOTO TI0JISl BAXPEBOI KOJIOHHBI HECYIILIEro BUHTA.



e (CucreMoTeXHHYECKasi W KOHCTPYKTHMBHAs pealH3alfis BapHaHTOB
CUCTEMBI.

e [lporpammel, METOOWKM M pe3ylabTaThl TPYOHBIX HCCIEIOBAaHUN W
HATypHBIX  MCHOBITAHUH  OKCIIEPUMEHTAIBHBIX M JKCIepUMEHTAIbHBIX
MPOMBILUIEHHBIX 00pa310B BAPUAHTOB CUCTEMBI.

e OnpIT peanu3alid W BHEJPEHHUS pPe3yJIbTAaTOB HCCIENOBaHUN U
pa3paboTOK B MPOMBIILIEHHOCTH U B Y4eOHOM Mpoliecce.

[Tony4yeHHsle B AuccepTallMi Hay4YHble U HAYYHO-TEXHUYECKHUE Pe3ysIbTaThl
NPEeACTaBISAIOT PeajlbHbI MHTEpec s pa3pabOTYMKOB aBUOHMKH BEPTOJIETOB, a
takke aua  npeanpusatuit OAO  «Bepronerst Poccum», dopmupyrommx
TEeXHUYECKHe 3aJaHus Ha pa3paboTKy.

[Io pesynpraTaM JUCCEPTALMOHHOTO MCCIEAOBAaHMUS  OMyOJIMKOBaHA
MOHOrpadusi, 22 Hay4yHble CTaTbM B BEAYLIUMX pELEH3UPYEeMbIX HayYHBIX
KypHaiax, pekoMeHnoBaHHbIX BAK P® s onyOnukoBaHUS pe3ysibTaToOB
JOKTOpPCKUX auccepranui (12 U3 HUX €AMHOJWYHO), S cTaTred omyOIMKOBaHBEI B
Ipyrux usgaHusx. HaydHsle ¥ mpakTU4YecKHe pe3yJibTaThl JUCCEPTAlUU IIHPOKO
anpobupoBanbl Ha Oonee 40 MexayHaponHeix U Bceepoccuiickux HaydHO-
TEXHUYECKUX U HAy4YHO-TIPAaKTUYECKUX KoHGepeHuusix. Ha mpeanoxeHHble
OpUTMHaJIbHBIE TeXHHYeckue pemeHus nomydensl 10 mnarentoB P® Ha
H300peTeHus 1 T0JIe3HbIe MOEIIH.

[To pe3ynbraTaM BBIMOJIHEHHBIX UCCIIEIOBAaHUN U pa3paboTOK O(QOPMIIEHBI U
nepenansl Ha npoduibHele npeanpusitas orpaciau donee 20 orueros no HUP.

Ony06nuKkoBaHHBIE aBTOPOM Hay4Hble CTaTbu, MOHOrpadusi u aBropedepar
JOCTaTOYHO IIOJIHO OTPAXKAIOT COJEp)KaHHe, Hay4dHble IMOAXOJbI M IOJIOXKECHUS,

BBIBOJIbI U PEKOMEH/IALIUU IUCCEePTAIHH.

3amMeqyaHHsd N0 JHCCEPTALUH
1. B pazgene 2.2 OTMeuaeTcs BO3MOXHOCTb GbunpTpanuu
(IIyKTyallUOHHBIX  COCTABIISIOLIMX BEKTOpa CKOPOCTU  Pe3yJIbTUPYIOLIEro

BO3AYLIHOTO IIOTOKa BHXpEBOﬁ KOJIOHHBI HECYLIETO BHHTA B KaHallax



paspabarbiBaeMOl CHCTEMBI, HO B TeKCTe 3TOT BONPOC HE 3aTPArMBaeTCs, He
MPUBOJIUTCS TAKXKE YPOBEHb OCTATOYHBIX (hiIyKTyaluii mocie GpuibTpammm.

2. CdopmynuposanHas B pasnerne 3.2 3a1aya mapaMeTpHUYECKOr0 CHHTE3a
HETIOJIBUXKHOTO MHOTOKaHAJIBHOT'O NPOTOYHOIO a3pOMETPUIECKOT0 MPHUEMHHKA IO
BBIJICJIEHHBIM YaCTHBIM KPUTEPUSIM HE JJOBEJIHA JI0 aHATUTHYECKOTO PELIeHM .

3. llns  DOpEeNIOKeHHOHM  OPUIMHAIBHOM  CXeMBl  aBTOMATHYECKOM
MOJICTPOHKH U3MEPUTEIIbHBIX KaHAIOB CHCTEMBI BO3/YIIHBIX CHIHAJIOB BEPTOIETa
HE MIPUBOJISATCS 3HAYEHHUS OCTATOYHBIX MOIPEIIHOCTEM.

4. AspoMexaHHWYeCKHME XapaKTePUCTHKH IJIEKOro Beprojera «AHcaT-Yy,
HCIIONIB3yeMble TP  HMUTAUMOHHOM  MOJICIMPOBAHHH  a3POMEXAHHUYECKOH
M3MEPUTENIbHO-BBIUMCIIUTEIBHON CHCTEMBl MallbIX BO3AYIIHBIX CKOPOCTEH ¢
HabOmozarenem JlosHOeprepa u mpuBeAeHHbIE B pasfene 6.3, Ieqecoo6pasHO
obOpPMUTL B BHIE TPHUIOXKEHHS, TaK KaK OHH [MONHOCTBIO IIPUBEJEHBI B

MOHorpaduu aBTopa.

BbiBOABI H 3aK/TIOUeHHE

1. Yka3aHHble 3aMeUaHys He CHIKAIOT HAYYHYIO HOBU3HY M IPAKTHYECKYIO
3HaYUMOCTb IIPOBEJICHHOTO UCCIIEOBAHHMS.

2.B  wmenom, peueHsupyemasl JMcCepTallds — NpENCTaBIseT  coOOoM
3aBEPIICHHYI0 Hay4HO-KBAIU(PUKALMOHHYIO paboTy, B KOTOPOU pelieHa Hay4yHas
npobiema pa3palGoTKM MNPHHLMIOB IIOCTPOEHUS, OCHOB TEOPHUH, METOLOB
MPOEKTUPOBAHKS, W3rOTOBJIEHUS U IKCIIEPUMEHTATBHOIO HMCCIIENOBAHUSI HOBOTO
Kjacca CHCTEM BO3JYIIHBIX CHUTHAJOB BepTOJeTa Ha OCHOBE HEIOBHKHOTO
MHOTOQYHKIMOHAEHOTO  a’POMETPHYECKOr0  NPUEMHUKA U HH(OPMAaLUK
ad>pOJMHAMUYECKOrO IMOJIsi BUXPEBOM KOJOHHBI HECYIIEr0 BHHTA C YIyYIIEHHBIMU
3KCITyaTallUOHHBIMHU ¥ METPOJIOTMYECKMMHM XapaKTepUCTHKaMu. Pelnenne naHHoM
Hay4yHOU MpOoOJEeMBl UMEET Ba)XKHOE XO3SIUCTBEHHOE M OOOPOHHOE 3HAYEHHE IS
aBUAIUH.

3.1lo aKkTyanbHOCTH TeMBI M peLIaeMOW HaydyHOW MpoOIEeMbl, HAy4YHOI
HOBU3HE M NPAKTUYECKOH 3HAYMMOCTH IOJYYEHHBIX DPe3yJbTaTOB, YPOBHIO HX

OmyOJMKOBaHWs, anmpobaliyd M  BHEAPEHHS [AMCCEPTALMs  YIOBIETBOPSET
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kputepusiM «llonoxxenus o mopsiike MpUCyXAeHUs y4ueHbIX creneHei» BAK P,
NPeabsIBISIEMBIM K IOKTOPCKMM AHCCEepTalMsM, a ee aBTop, Conmarkud Bsuecnas
BraguMupoBHY, 3acily)XHMBAaeT IPHCYXKIEHHUS YYeHOW CTENmeHH JOKTopa
TEXHUYECKMX Hayk 1o cnenmansHoctd 05.11.16 — HudopmauuonHo-

U3MEPUTENILHBIE U YIIPABIISIOLINE CUCTEMBI (B IPUOOPOCTPOESHHH ).

OdunmanbHeli ONIOHEHT
JOKTOp TEXHUYECKUX HaAYK, FreHepallbHbII
aupektop OAO «MoOCKOBCKHI HHCTHTYT
3JIEKTPOMEXaHUKU U aBTOMATUKH,

reHepanbHblid gupextop OAO
«HayuHo-Hcce1oBaTeNbCKUil HHC

aBUALIMOHHOTO 000PYIOBAHUS» A.I'. Ky3Henos



