OT3bIB
HayYHOT'0 KOHCYJITaHTA 110 UCCEePTALOHHOMN paboTe
Conpatkuna Bsuecnasa Biagumuposuya

Ha TeMy «CuCTeMa BO3JYLIHBIX CHTHAIOB BEpTONETA HAa OCHOBE
HETIOIBUKHOTO MHOTO(YHKIIHOHAIBEHOTO a3pOMETPUYIECKOT0
NPUEMHHMKa M WHQOpMAlMM a3pOJMHAMHYECKOrO TIOJS BHXPEBOM
KOJIOHHBI HECYIIer0 BHHTa», IPE/ICTABICHHON Ha COWCKaHHWE YYEHOM
CTeNIeHH  JOKTOpa  TEXHHYECKUX  HAyK 10  CHELHUAIBHOCTH
05.11.16 — MaopManimOHHO-U3MEPUTESIbHBIE H YIIPABIISIONINE CHCTEMBI
(B mprbGOpOCTpOEHMH)

Kagenpa «ITpuGops! 1 HHOOPMALIMOHHO-U3MEPUTEIBHBIE CUCTEMBI» Ka3aHCKOro
HalMOHAJIBHOTO UCCIIENI0BATEIECKOrO TeXHMYECKOro ynuBepcurtera uM. A.H. Tynonesa
— KAM Beger axkTuBHY0 paGoTy 1O [ENeBOH IOATOTOBKE KaJapoB s
aBUANPHOOPOCTPOUTENBHBIX NpeanpusTHii. [Ipu 3TOM K 3Toi paGoTe MpHUBIEKAOTCS
YYCHBIE W BeIylMe CHCLHAIMCTBl CaMUX MpeANpUsATHd. B pamkax Taxkoro
COTpyaHMYeCTBa 5 cTan mpodeccopoM Kabempsl «IIpubopsl u HMHPOPMALHOHHO-
M3MEPHUTEIbHBIE CHCTEMBD) IO COBMeCTUTENsCTBY. C apyroit cTopoHsl Kadempa
YCIICIIHO BEIET HAay4YHO-HCCIIEOBATENILCKHE pabOThl MO pELICHHIO AaKTyalbHbIX
npobieMm OAO  «VIBAHOBCKOE KOHCTPYKTOPCKOE — GIOpo pUOOPOCTPOEHUSY,
PYKOBOZUTEIEM KOTOPOro s M SBIsAIOCh. K pelleHuio onHOM W3 Takux mpobie,
CBSI3aHHOM CO CHIDKEHHEM HIDKHEW T'PaHHUII paﬁoﬁnx CKOpPOCTEH, MOBEIIIEHHEM
MIOMEXOYCTOHYMBOCTA ¥ HANEXHOCTH paGOTBI CHCTEMBI BO3AYLIHBIX CHTHAJIOB
BEPTOJIETA B THKEIBIX YCIOBHSAX PEANbHOW JKCIUTyaTallMM W GOEBOro NMpPUMEHEHHUS, B
pamkax xoszoroBopHbix HWP, BeimonHAeMBIX 1O TexHuYeckoMy 3amanuio OAQ
«YJBSHOBCKOE KOHCTPYKTOPCKOE GFOPO IPHGOPOCTPOSHHUY, GBLT IIPUBJIEYEH MOJIOJOM
YHEHBIH KaHIUIAT TEeXHMYECKHX HayK Bsdecnas Brnamumuposuu CommaTkud. 3atem
HayqHbIC HCCIICZIOBAHWS B 3TOM HANPAaBICHWM OBLIM IPOJODKEHBI B paMKax
AOKTOPaHTYpbl. Hay4HBIM KOHCYNBTaHTOM II0 peanM3alldd IIOCTaBJIEHHON Lead u
CQOPMyYIHPOBAHHONW Hay4dHOW IIpobleMe HccienOBaHMIA Kapenpa HasHauuaa
npodeccopa Makaposa H.H.

Kak 1okaseIBaloT mosydyeHHble HayuHble H HAy4HO-TEXHHYECKHE pe3yJIbTaTHI,
pokTopaHT Cosnparkud B.B. ycremso crpaBuics ¢ mocTaBlIeHHBIME 331a9aMu. OToMy
CIIOCOOCTBOBANM KaK BBICOKHH YPOBEHb NPOQecCHOHANBHOMN NOJArOTOBKH, TaK U

HAaCTOUYHMBOCTH U TCPIICHUE B PCHICHHWH BO3HUKAIOIIMX HOBBIX 3aa4 4 B IIPECOAOJIEHUH



TPYAHOCTEH HX PEIUEHHs, BBICOKas paboTOCIOCOGHOCTH W TPYHOMOOHe TOKTOPAHTA.
X04eTcs: OTMETUTh XapaKTepHYIO YepTy NOKTOPAHTA — IOJYYHI HOBBINA Hay4YHBIA |
Hay4HO-TeXHHYECKUM pe3yNbTaT M Cpasy, He OTKIaibiBas, O(GOPMHI €ro B BHIIE
HayYHOM CTaThH, IOKIajla Ha KOH(EePEeHIHH, 3asBKU Ha u306petenue. Ho monumas, uto
MpaKkTHYeCKas peanu3alysi H300peTeHHs M JOBENeHHEe ero 10 3KCHePHMEHTAIBHBIX
ONBITHBIX 00pa3LOB — 3TO IIPOIECC TPYAOEMKHM, TPeOYIOIMHA KOIIEKTUBHOIO
pemenus. [losToMy BO BceX MareHTax Ha HW300pPETEHHs M IIOJNE3HBIE MOIEIH —
KOJUIEKTHB aBTOPOB, yYaCTBYIOIIMX B IPAKTUYECKOM pean3allin.

JliccepTanT nocIe[0BaTeNBHO LIe)l K PEIIEHUIO TTOCTABIEHHOM eIy U Hay4YHOMU
npoGiemsl uccienoBanus. Ha mepBoM srame pa3paGoTaHbl [PHHIAIEL IIOCTPOCHHS,
QJITOPUTMBI, METOAMKH IPOEKTUPOBAHMs, OOECHeYeHHs] TOYHOCTH, W3TOTOBJICHUS
00pasoB U 3KCHEPHMEHTATBHOTO HMCCIENOBAHMS TTaHOPAMHOM CHCTEMEI BO3YLIHBIX
CHUTHAJIOB BEPTOJIETA HA OCHOBE HEMOJBHIKHOIO a’3pPOMETPHYECKOr0 IpPHEMHHKA,
YCTaHaBIMBAaCMOIO Ha BTYJKE Hecymiero BuHTa. OIHAKO [UISI BOEHHBIX BEPTOJETOB
BTyJIKa HECYIIEro BHHTA CTaja HEJOCTYNHON [UIs YCTAHOBKM HEMOIBIIKHOIO
a3pOMETPUYCCKOTO INPHUEMHHKA, YTO OrPaHUYMIO TpPUMEHEHHe pa3paboTaHHOI
cucreMbl. Ho puccepranT Hamen HoBoe 3(GeKTHBHOE HpHMEHEHHe I10JIy4YE€HHBIM
pesyjbTaTam, MPeAIoKUB UCIO0Ib30BaTh MAHOPAMHYIO CHCTEMY BO3/YIIHBIX CHTHAJIOB
BCPTOJI€Ta Ha OCHOBE HENOABI)KHOTO  MHOIOKAHAJIBHOTO  a3pPOMETPHYECKOro
NPUEMHHKA B a9POMETPUIECKOM KaHaJle CYMCIICHUS IyTH aBTOHOMHON HaBUTAI[HOHHOMN
CHCTEMbI Ha/IBOJHOTO IOABIKHOTO 00BEKTa, a 3aTeM U Ha 3KpaHoriaHe. CTeHIOBbIE 1
HATYPHBIC WCIIBITAHMS ONBITHBIX OOpasloB Ha peaTbHOM OODBEKTE MOATBEPIUIH
5((GEeKTUBHOCTS TaKOTO BapyaHTa IPUMEHEHHS Pa3pabOTaAHHOM CHCTEMBL.

Hucceprant Connarkun B.B. ujer nansine u npeiaraer uaero s paciupeHus
HW)KHEH TIpaHulbl paboyMX CKOpOCTeH ¥ IOBBILICHHS IIOMEX0YCTONYUBOCTH
BBITIOJIHUTE  HETIOABHMXKHBI a3POMETPUYECKHH IIPHEMHHK, YCTaHABIMBAEMBIH Ha
(brozenske B 30HE BUXPEBOIl KOJOHHEI HECYIIEero BUHTA, B BHJE INPOCTPAHCTBEHHO
PacIpele/IeHHOT0  MHOTOQYHKI[MOHANEHOIO  a3POMETPHIECKOro NpUEMHUKA U
HCTIOIB30BATh ISl LieNIed M3MEPEeHHS BBICOTHO-CKOPOCTHBIX MapaMeTpoB BepTOJIeTa
MH()OPMALIHIO a3pOMHAMHYECKOTO OIS BUXPEBO KOJIOHHBI HECYILIET0 BUHTA. B ToXe
BpEMA UIMECHHO WHIYKTHBHbIEC IIOTOKH BUXPEBOH KOJIOHHBI ABJISIOTCS MOIIHOM TIOMEXOH,

3aTPYAHAIOIIEH IIPOLECC H3MEPEHHs CyIIeCTBYIOIIMH OOpPTOBBIMH TIpHEMHHKAMHU



IIEPBUYHON adpOMETpHUIeCcKoi HHYOpMALH.

HakomneHHbIH HaydHO-IPaKTHIECKUH OMBIT TTO3BOJIMII AUCCEPTAHTY pa3paboTaTh
Hay4HO-TEXHHYECKHE OCHOBBI MOCTPOEHHS, METOZBbl NMPOEKTUPOBaHHUs, OOeCIeyeHus
TOYHOCTH M IIOMEXO0YCTOHYMBOCTU HOBOI'O IOKOJIEHHS CHCTEMBI BO3AYLIHBIX CUIHAJIOB
BEpPTOJIeTa HA OCHOBE HEIOABK)KHOIO MHOIOQYHKIMOHAIBHOI'O ad3pOMETPHUYECKOro
IIPUEMHHKA ¥ HCIIOJIB30BaHMs a3POAMHAMUYECKOrO OJIsi BUXPEBOU KOJIOHHBI HECYIIETO
BHHT4, KOMIUIEKCHDOBaHUS  pa3pabOTaHHOM  a’pPOMETPUYECKOH  CHUCTEMBI  C
a’pPOMEXAHMYECKOW H3MEPUTEIbHO-BBIYHCIUTENBHON CHCTEMOH C HaOiogaTeneM
JIrosnbeprepa.

JluccepTaHT JIMYHO Yy4yacTBOBal B pa3pabOTKe, M3TOTOBJICHHH U IIPOBEICHHUU
TpyOHBIX MCIBITAHUM 3KCIIEPUMEHTAJIPHOIO IPOMBIIIEHHOro obpasua 6a30Boro
BapMaHTa  CHCTEMBI, pe3yJbTaTbl  KOTOPBIX  MOATBEPAWIM  3(QHEKTHBHOCTH
IPEUIOKEHHOTO TOAX0/a, aeKBaTHOCTh Pa3pabOTaHHBIX MAaTEMATHYECKUX MOJIEEN U
arOpUTMOB 00paboTKM MH(OpMALMU, METOIOB aHalW3a U CHHTE3a H3MEPUTEIbHBIX
KaHaJIOB, MOATBEPAMWIN YCIEIIHOE MOCTH)KEHHE IIOCTaBJICHHON Ileld paboTel —
TMOBBIIIEHHE TOYHOCTH H3MEPEHUsI BBICOTHO-CKOPOCTHBIX IIapaMEeTpOB BEpTOJIETA Ha
MaJIbIX M OKOJIOHYJIEBBIX CKOPOCTSIX IIOJIETa M Ha PEXHME BHCEHHS B YCIIOBHAX
CHJIBHBIX a3pOJMHAMHYECKUX BO3MYILEHWH, BHOCUMBIX HECYIIEH CHCTEMOM BepTosIeTa
U IpyTuMH (PaKTOpaMH, B YACTHOCTH, IIPH ITyCKE PaKeTHI.

3a mepwoj BBINONHEHUS AuccepTandoHHOM pabotel B.B. ConmatkuH mpomen
TBOPYECKHIA IyTh OT OTBETCTBEHHOTO HUCIIOIHUTENS 4O Hay4Horo pykosoautens HUP,
PYKOBOJHTESI HOBOIO HAYYHOTO HAaINpaBJIeHUs II0 pa3pabOTKe CHUCTEM H3MEPEHHUs
BBICOTHO-CKOPOCTHBIX IIapaMeTpOB BEPTOJIeTa B IIOJETE, & TAaKXKe Ha CTOSHKE, IpHU
MaHEBPUPOBAaHUU I10 3€MHOW ITOBEPXHOCTH, Ha B3JIETE, HA DPEXHUMax CHHKEHHS,
BHCEHMs M TOCaiK{, IMOCTPOEHHBIX Ha OCHOBE HENOABH)XHOIO IIPOCTPAHCTBEHHO
paclpeseIeHHOr0  MHOIOQYHKIIMOHAJBHOIO  a3pOMETPUYECKOr0o IpPUEMHHUKA U
UCIIOJIb30BaHMs MH(OPMALH a3pOAMHAMHYECKOTO I10JI1 BUXPEBOM KOJIOHHBI HECYILIETO
BUHTA. IIoKa3aHa BO3MOXHOCTh M3MEpEHUs NapaMeTpPOB BEKTOpa BETPa Ha CTOSHKE U
B3JIETHO-IIOCAJOYHBIX peKUMaxX BEpPTOJIETa.

WsnoxeHHble B QUcCepTalli¥ HaydyHble pe3yabTaThl M BHIHOCHMEIE Ha 3allUTY
MOJIOXKEHUST TIONYy4YEeHBl JIMYHO JUCCEPTAaHTOM. KX HOCTOBEpHOCTH NOATBEPXKIEHA

SKCIIEPHUMEHTAJIBHO H OIIBITOM paspaﬁoTKH, HU3IrOTOBJICHHA H HUCIIBITAHUA



9KCIEPUMEHTAJIBHBIX U IIPOMBILUIEHHBIX 00pa310B CUCTEMBL.

[lonydyeHHBle Hay4yHble M Hay4YHO-IPAaKTHYECKHE pe3ylNbTaThl qUCCepTaLUu
HAllUTK TIOJTHOE OTpaKeHHE B OIyOJIMKOBaHHBIX paboTax AWCCEpPTaHTa, B TOM YUCIE B
MOHOrpaduu U 22 Hay4dHBIX CTaThbIX B U3JAaHUAX, pekomeHAoBaHHBIX BAK P®, u
LIMPOKO anpoOUpoBaHbl Ha NPOGUIBHBIX MexXayHapoaHbIX U Beepoccuiickux HayqHO-
TEXHUYECKUX U HAyYHO-IIPAKTUYECKUX KOH(PEPECHLIUSIX.

Pe3ynbraThl Hay4HOrO HCCIIENOBaHUsS BHEIPEHBl Ha 0a30BbIX INPEANPHATUIX
oTpaciy ¥ B yueOHOM Iporiecce.

CnenoBarensHo, muccepranust B.B. Comnpatkusa sBisieTcs  LEJIOCTHOI,
3aBEPLICHHON HayYHO-KBATM(DUKALMOHHOW pabOTOH, B KOTOPOH M3IIOXKEHBI HAy4YHO-
00OCHOBaHHBIE TEXHUUYECKUE PEIICHHUS 110 CO3MAHUI0 BaPUAHTOB CHUCTEMBI BO3IYILHBIX
CUTHAJIOB BEpPTOJIETa HAa OCHOBE HEMOABH)KHOTO IPOCTPAHCTBEHHO pPAacCIIpeleIeHHOIO
MHOTO(QYHKLIMOHATBHOTO  a3pOMETPHUYECKOr0  NPUEMHHKA H  KCIOJIb30BaHUS
uHQOpPMaLlMM ad3pPOJUHAMHUYECKOrO IIOJIi BUXPEBOM KOJOHHBI HECYIIEro BHMHTA C
IIOBBIIIEHHOW TOYHOCTBIO, ITOMEXOYCTOWYMBOCTBIO M HAJeXKHOCTBIO paboThl B
JUarasoHe MajiblX M OKOJIOHYJEBBIX CKOPOCTEH IojleTa M Ha peXHUMe BHCEHHS,
BHEJIpEHHE KOTOPHIX B aBUAIIUU BHOCUT 3aMETHBIN BKJIaJ B Pa3BUTHE CTPAHBI.

IIo aKTyanpHOCTH pELICHHOW MpOoOJIeMbl, Hay4YHOW HOBH3HE M IMPAKTUYECKOM
3HaYUMOCTH, JOCTOBEPDHOCTH HAy4HBIX pe3yJlbTaTOB, BBIBOJOB U PEKOMEHIALIMIA,
YPOBHIO ampo0aluy, OMyONMKOBaHMS W BHEAPEHUS IOUCCEPTALUs YIOBIETBOPSIET
kputepusMm «llonoxeHuss o mopsiAKe INPUCYXKIEHUS Y4YeHBIX crerneHei» BAK PO,
IpeIbsABIsSIEMBIM K INOKTOPCKMM aucceprauusM, a ee aBrop, Conparkud Bsdecias
BragumupoByy, SBISETCS CIOXKHMBIIMMCS YYEHBIM, CIIOCOOHBIM CTaBUTh M pELIATh
CIIOXKHBIE Hay4HbIe NPOOJIEMBI, U 3aCIy’KUBaeT NPUCYXIEHUS eMy YYeHOM CTelneHu
JOKTOpa TEeXHHYECKHX HayK 1o crneunuansHoctd 05.11.16 — HudbopmauuonHo-

M3MEPUTENILHBIE U YIIPABJISIOIUE CUCTEMBI (B IPHOOPOCTPOECHHUH ).

HayuHb1ii KOHCYJIBTaHT — JOKTOP
TEXHHYECKHUX HayK, 3aCITy)KeHHBIN
KoHCTpyKTOp Poccuiickoi ®eneparuu,
naypeat npemuu [IpaBurenscraa

P® B o0nactu HayKu ¥ TEXHUKH H.H. Makapos




