B Coser 1o 3amure quccepranyii
J1217.014.01 mpu ®I'YIT «KHAMW»

OT3bIB
odunmansHoro onnonenta Mimuna Hukonas Hukonaesuda Ha quccepTanuio
Tapatopkuna Anekcanapa Uropesuda «HaydHble METOIBI CHUDKEHUS IMHAMUYECKOH H
BUOPOAKyCTHYECKON Harpy»K€HHOCTH CHUJIOBBIX Ilepe/iad KOJNECHBIX U I'YCEHUYHBIX MAllluH
myT€M BapHallii MOJANIbHBIX CBOMCTBY», IPEACTABICHHON HA COUCKaHUE YYEHO! CTENEHU
JIOKTOpa TEXHUYECKUX HaykK 1o crienranbHocTh 05.05.03 - «KonecHble ¥ ryceHUYHEBIE
MAIIUHBD)

1: AKTyaJIbHOCTh TeMbl HCC/eAOBaHHs. Pa3BuTHE COBPEMEHHOIO MallIMHOCTPOEHMS
UOET N0 IIyTH HENPEPBIBHOTO BO3pAaCTaHUsl YIENbHOW HHEPrOHACHIILEHHOCTH MAIIHH,
YBEIIMYEHHUS CKOpPOCTEH MOBWXKEHHMS M MepelaBaeMbIX HAarpy3oK C OJHOBPEMEHHBIM
y)XXecToueHueM TpeOOoBaHMI K BHOPOaKyCTHYECKHMM XapaKTEpPHCTUKaM MalllMH, TOYHOCTH
M3TOTOBJIEHUS! U COOPKH KOMIUIEKTYIOIIMX feTaneil u y31oB. C y4€TOM 3THUX TEHIECHLMH
3a]]aud CHIDKEHUS JUHAMWYECKOW HarpyKeHHOCTH M BHOpPOaKyCTHYECKOH aKTMBHOCTH
TPAaHCMHUCCHUOHHBIX y3JI0B MOOMJIBHOW TEXHUKH IIPHOOpETAIOT IS MALIUHOCTPOUTENIEH BCE
GOJIBIIYIO aKTyaJIbHOCTb.

B 3aBucumMocTy OT yClIOBHH 3KCILTyaTallid U MOIIHOCTHU IIPOU3BOJAMUTEIHN IIpEIararoT
pa3nu4uHble HaOOpBI OJIOKOB-MOAYJIEH, B COCTaB KOTOPBIX MOTYT OBITh BKIIIOYEHEI BallbHBIE,
IIJIaHEeTapHbIE W BaJIbHO-IUIAHETapHbIE PENYKTOPHI, CIABOCHHBIE M ONWHOYHEIE CIEIIEHHUS,
THIPOTpaHChOpPMATOPEI, THAPOOOBEMHBIE NIEpeady, 3NeKTPOMAaIIHHbI, MOTOP-T€HEPATOPEI,
6s10kM ynipaBieHus U Ap. Pa3paboTka nepedncieHHbIX BhIIIE YCTPONUCTB B YCIOBHSIX )KECTKUX
OTrpaHUYEHHUH 1o Macce, rabapuraM, IproHOMUYECKIM ¥ BUOPOAKyCTUYECKUM ITOKa3aTelIsIM
npy obecriedeHMH TpeOyeMOro YpOBHS JOJFOBEYHOCTH U KOoM(OopTabenbHOCTH
IpeanoiaraeT pa3paboTKy HOBBIX METOJOB HCCIENOBAaHUS NUHAMHKH 3THX CHCTEM M HX
IIPOEKTHUPOBAHUS C UCIIOJIb30BAHUEM COBPEMEHHOI'O MaTeMaTH4eCKOro M IIpOrpamMMHO-
annapaTrHOro obecrneyeHus.

AHamuz paboT MHOrHMX 3apyOeXHBIX M OTEYECTBEHHBIX aBTOPOB, METOIOB
IpUMEHSIEMBIX B HH)KEHEPHOM TIPAKTHKE, a TAK)Ke TPUBEIEHHbBIe Pe3yIbTaThl COOCTBEHHBIX
WCCIIEI0BaHMM aBTOpa [IJIs PELeHHs 3a/1a4 CHIDKEHHUS THHAMUYECKOM 1 BUOPOaKyCTHYECKOM
Harpy>K€HHOCTH HSHEPrOCUIIOBBIX OJOKOB pa3iWYHBIX KOJECHBIX M I'yCEHWYHBIX MAallWH
CBHJIETENILCTBYET 00 OOIIHOCTH MOAXOMO0B, 0a3UpYIOIMXCs Ha ONpEAEIEHHH MOIATbHBIX
CBOWCTB NUHAMHUYECKUX CHUCTEM pAa3NUYHOM CTENEHHW AeTalu3alliid — OT TBEPHAOTENIbHBIX
Mojenel 10 MOJieNiel ¢ paclupeieieHHOM MacCoi, T.e. B IIMPOKOM Auana3zoHe 4acToT. Kak
W3BECTHO, NAHHBIM TOAXOJA CTPOMWTCS Ha NPUMEHEHUWM MaTeMaTH4eCKOro armapara i
peleHus THHEeHHBIX 3aa4. B To jke BpeMs IpH pellleHnH IPUBEAEHHOTO BhIIIE K1acca 3a1a4
CYIIECTBEHHOE 3HAUYE€HHWE HKMeEeT NpPOSBICHHWE HEIMHEHHOCTEW, TMPUBOIAAIIMX K
3HAYWTEIBHOMY pOCTy HOHHAMHYECKOW ¥  BUOpPOAKyCTHYECKOW  HArpyKE€HHOCTH,
ompefieNseMOl MaJlOM3yYeHHBIMH AuHamudeckumu ddoexramu. K Takum sddexram
OTHOCATCH BO30YXJEHHE IapaMEeTPUYECKHX PpE30HAHCOB, MposBIeHHe S(PPEKTOB
TEPMOYIIPYTro# HEyCTOWYMBOCTH B 3JIEeMEHTax IEpeKNIIOYeHHs Iepenad, Bo3Oyxumaromiee
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ACHCTBHE JIIEKTPOHHBIX CUCTEM YIIPaBJIEHHUs ABHTATEllsl M TPAHCMUCCHH, IPUBOAIIEE K TaK
Ha3bIBACMOMY «KOH(MIMKTY 3ama4», 3¢dext «boHaHLa», HEIUHEHHOCTb, MEePEeMEHHOCTH
CTPYKTYPBI HCCJIEJyEMBIX CUCTEM U JIp.

[IpumMeHsieMble 10 HACTOSIIEr0 BPEeMEHHM METOJHKH, IPOrPAMMHOE M alrapaTHOe
obecrieyeHre He O3BOJIAIOT B JOJDKHOM Mepe YYUTHIBATH MPOSIBIIEHHE BhILIENEPEYHCIEHHBIX
>pdexkToB npu pemeHHMH 3amad  OrpaHUYEHHs] JAWHAMHYECKOH, BHOPOAKYCTHYECKOM
Harpy’>K€HHOCTHU SHEPrOCUIIOBBIX OJIOKOB U MOBbILIEHHS KOM(DOPTaOeIbHOCTH aBTOMOOHIIEH
Ha YCTaHOBUBILUXCS peXUMax U IMpHU MEepexOJHBIX Mpolueccax. B CBA3U ¢ 3THM pelieHHe
JIAaHHOM MPOOJIEMbl Ha OCHOBE MOJIAILHOTO TPE/ICTABIEHHUS CII0KHBIX THHAMHYECKHUX CHCTEM
(MITC) meTonamu Bapuallii UX MOAAJIBHBIX CBOMCTB C YYETOM IMEPEYMCIIEHHBIX BBIIIE U
HEHUCCIIEJOBaHHBIX PaHee HeJIMHEHHbBIX 2P (EeKTOB ornpeeseT akTyalbHOCTh IIpeiaraeMoro
UcclenoBaHus, a aucceprauvoHHas pabora Taparopkuna A.WM., HanpaBieHHas Ha
pa3paboTKy Hay4YHBIX METOJOB CHHIXKEHHMS JIMHAMHYECKOW  HArpy)KeHHOCTH |
BUOPOAKyCTHYECKON aKTUBHOCTH CHIIOBBIX Tepe/iay KONECHBIX M I'YCEHHYHBIX MAILHH ITyTEM
BapHalliy MOJIAJIbHBIX CBOWCTB SABJISIETCS aKTyaJabHOM.

2, CreneHb 000CHOBAHHOCTH HAYYHBIX NOJIOKEHHI, BHIBOJOB H pPeKOMeHAALHHH,
c(hopmMy/IHPOBAHHBIX B IHCCEPTALHH.

PaccMOTpyM Hay4Hyl0 HOBH3HY, TEOPETHYECKYI0 M TMPAKTUYECKYI0 LIEHHOCTb
Hay4YHbIX MOJIOXKEHHH, BBIHOCUMBIX Ha 3aIMUTy, UX JOCTOBEPHOCTb W CTENEeHb HAyYHOU
000CHOBaHHOCTH.

2.1 B ngucceprauMoHHON pabore aBTOpPOM pa3paboTaH HOBBIM pacyE€THO-
IKCMIEPUMEHTAIbHBIM METOJ pelIeHUs HAayYHOM MpoOJeMbl CHMKEHHUS ITMHAMHYECKOH U
BUOPOAKyCTUYECKON Harpy>KeHHOCTH CHJIOBBIX Mepeady KOJECHBIX M IyCEHHYHBIX MalllHH,
OTJIUYAIOLIUICSA TPUMEHEHUEM aJITOPUTMOB CTPYKTYPHO-IMHAMHYECKOro aHajiu3a is
Hay4YHO 00OOCHOBAaHHOM BapHallM¥ MOJAJIbHBIX CBOWCTB CIIOJKHBIX MEXAHHYECKHUX CHUCTEM C
ucnonb3oBaHueM coBpeMeHHbIX cpeactB CAD-CAE, pa3paboran KOMILIEKC HOBBIX
MOJIaJIbHBIX MOJIeJIe U MeTOAMK o X Bepudukauuu. [Ipu 3rom 060CHOBBIBaeTCSs epevyeHb
cunoBbIX (akTopoB, MetonoB U cpeactB CAE Juis ux omnpeneneHus, W3Iaraetcs
M0CJIeIOBATENBHOCTh ornpeeIeHus AMHAMHYECKOU Harpy’>KeHHOCTH, myTen
pacnpocTpaHeHuss BUOpauuid W HASHTU(GUKALMM YPOBHS AKyCTUYECKOrO JaBJIEHUS B
3alaHHON 00J1aCTM TPOCTPaHCTBAa C Y4Y€TOM BKJIaAa OTAENbHBIX (opMm KoiebaHul B
UHTErpaJibHbI YPOBEHb IMHAMUYECKOrO HArpyKeHuss M BUOPOAKyCTHYECKOIO W3Ty4YeHHS.
AIEKBaTHOCTh MaTEMAaTUYECKUX U MOJAIBHBIX MOJeNed Ul HU3KO- U BBICOKOYACTOTHBIX
NpOLECCOB  MOATBEPXKAECHA  pe3ylbTaTaMM  MHOTOYUCIEHHBIX  JKCIIEPUMEHTAIbHBIX
MCCJIeIOBaHUM, B TOM YHCJIEe pe3yJibTaTaMU IKCIIEPUMEHTAIbHOW U KOJTMYECTBEHHOM OLIEHKH
HOBBIX MaJIOW3y4YEHHBIX SIBJICHUH BO3HUKHOBEHUSI BBICOKOMOMEHTHOT'O U BBICOKOYACTOTHOIO
MOJUIapMOHUYECKOrO0  BO30YyXJeHUs, (OPMHUpPYEeMOro HEJWHEWHBIMH  CBONCTBAMH
THJPABIIMYECKUX U MEXAaHUYECKUX CHCTeM (KaBUTALHOHHBIMH IPOLECCAMH B IOJIOCTAX
MacJjIsiHbIX HacoCOB ¥ OOKOBBIMM 3a30paMH B 3yOuaThIX 3alleIJIEHUSX PEAYKTOPOB H Ap.).
[IpuBeieHHOE BbILLE MO3BOJISIET CUUTATh |-, 2-i, 9-ii U 10-it BBIBOIBI 00OCHOBAaHHBIMH.

2.2 B [juccepranMM yCTAaHOBJIEHbI HOBBIE 3aKOHOMEPHOCTH (HOPMHUPOBaHHS
JUHAMHUYECKON Harpy)KeHHOCTH (QPHUKLUMOHHBIX JIMCKOB TPAHCMUCCHM, OTIMYAOIIUXCS
y4€TOM Maslou3y4yeHHbIX 3((eKToB B030YXKIEHHS TapaMeTPHYECKUX pPEe30HAHCOB U
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TEPMOYIPYTrOl HEYCTOMYMBOCTH, a Takke Bapuauueidl oObéMa pabouel KMIKOCTH B
KOMIICHCAlIMOHHOW Kamepe Oycrepa ynpapieHus. HOBH3HA HOBBIX TeXHHYECKHMX pelleHMit
noATBepkaeHa naTeHToM P® Ha nzobperenune Ne 2728584, a BbIBOA 3 110 JTaHHOMY HAyYHOMY
MOJIOXKEHHUIO ClIe/lyeT CYUTAaTh 0OOCHOBAaHHBIM.

2.3 ABropoM pa3paboTaH MeTOJ Mepepacrpeie/ieHiss CHIOBOrO MPOTHBO(A3HOro
YNPaBIISIOLIEr0 BO3AEHCTBUS IPpU BO30YKI€HUH HU3KOYACTOTHBIX YHEPrOEMKHUX KOJIeOaHHi
Ha COOCTBEHHOM YacTOTe CHCTEMBbl NpPU YIpPABICHWH MEPEKIIOYEHHEM Iepeaad Iocie
OKOHYaHHUs (pa3bl BbIPAaBHUBAHHS CKOPOCTEH BEAyLIMX M BEJOMBIX 2JIeMEHTOB (3(dexTt
«boHaHIa»), oTIMYaAOLIMICS y4éToM U UAeHTH(HKaLKMed HavyanbHOM a3kl KojaeOaHui,
ONnpelesieMO IO 3HAYEHUSIM CHUTHATyp MEepBOH U BTOPOM MPOU3BOAHBIX KPYTSIIETO
MoMeHTa. HoBH3Ha NaHHOrO TEXHHYECKOro pelleHHs MOATBep)KaeHa mnateHToM PP Ha
u3obperenue Ne 2735455. Pa3paboraHbl HOBbIE MOJENH HMCCIEAYEMBIX MeXaTPOHHBIX
TPAHCMHMCCHOHHBIX CHCTEM, YYUTBIBAIOIIMX [EPEMEHHOCTh CTPYKTYpPhl W HEJIUHEHHOCTh
CBOMCTB OOBEKTOB MCCIIe/IOBAaHUS Ha YCTAHOBUBLIMXCS U MEPEXOIHBIX peXuMax paboTsl ¢
y4€TOM «KOH(IHMKTOB 3aJa4», BO3HUKAIOLIMX MPU COBMECTHOH pealu3aliy aJlrOPHTMOB
YNpaBJIeHHs CTPYKTYPHBIMU COCTABIISAIOIIMMH (TEIJIOBBIM JIBUTaTeIeM, JIEKTPOMALLIUHON U
TPAaHCMHMCCHUEN) SHEPrOCUIIOBBIX OJIOKOB KOJECHBIX W I'yCEHHYHBIX MAllIUH. AJEKBATHOCTb
Mojened U 0OOCHOBAHHOCTH MpeJaraeMbIX aJrOpPUTMOB CTAaOMIIM3aLMU KoJieOaTelbHbIX
NPOLIECCOB B CHJIOBBIX Mepenadax KOJECHBIX M TIyCeHMYHBIX MaIlHH, OTIHYAFOLINXCS
ONpEeJEJIEHHEM MECTa YCTAHOBKHM racuTellsl KpyTHJIbHBIX KoNeOaHUW U ero mapameTpoB C
y4€TOM BO3HMKHOBEHHUSI CyO- M CynmeprapMOHMYECKHX BO3MYIIEHHH, a TakKe Yy4YeTOM
BO3MOXHOCTH BO3HUKHOBEHHMS «KOH(IMKTA 3ada4y» [OATBEPKAAETCS  YCIEIIHOM
peanu3anyel Ha CEPUIHBIX U OMBITHBIX 00pa3lax 00bEKTOB HCClIeI0BaHUS (ITepCreKTUBHAsA
bI'M, aBromo06ui1b kateropuu M1, rpy3oBuk kareropuu N2). ABTopoM pazpaboraHa HOBas
MaTreMaTtu4eckas Mozelb W OOOCHOBAaHO TEXHUYECKOW pelleHHe I0 CHUIKEHHUIO
JMHAMUYECKON HAarpyK€HHOCTH CHJIOBOM Iepenadu, CoJAepiKallled NPUBOJ BOJOMETHOrO
ABWOKUTENST aM(PUOUITHOW MalllMHBI, YCOBEpPLIEHCTBOBaHA METOAMKA MPOEKTHOro pacyéra
CUCTEMBl «JBHUraTelb — TPAaHCMHCCHS — BOJOMETHBIM [BH)KUTENb — MallUHaY,
OTJIMYANOIIasACs y4ETOM MEPUOJAUYECKH M3MEHSIEMBIX KHHEMAaTUYeCKHUX, CHJIOBBIX CBOWCTB
CHUCTEMbl, NPHUBOMALIMX K BO30YKIEHHMIO PE30HAHCHBIX IapaMeTpUYecKUX KoyieOaHHii.
IlpuBeneHHbIE pe3yabTaThl MO3BOJIAIOT CYHATATH 0OOCHOBAHHBIMH BBIBOAKLI 4, 5, 6, 7 u 8.

2.4 TlonydyeHHble aBTOPOM HOBbIE pe3yJbTaThl [0 OLEHKE IHHAMHYECKOM
Harpy>€HHOCTH U BUOPOAKyCTUYECKOH aKTUBHOCTH TPAHCMHUCCHI KOJIECHBIX M I'yCEHUYHBIX
MallliH, aJIrOpUTMbl BbIOOpPa HX paLUOHAIBHBIX IapaMeTPOB, JAEMOHCTPHUPYIOIIHE
3G GEKTUBHOCTH peau3aluy pa3paboTaHHOTO METOa IIPOrHO3UPOBAHMUS [IIyMa U BUOpAIIHi,
MCII0JIb30BaHbl B IIPOLIECCE CO3[aHUs KOHCTPYKUMH HOBBIX TPAHCMUCCHUN aBTOMOOUIIEi
kareropuii M1, N2 u N3. U3noxeHHble B paboTe MaTepuasibl 110 IKCIIEPUMEHTAIbHOM OLIEHKE
3G (EKTUBHOCTH pealu3aluy MPeUIOKEHHBIX TEXHHYECKHX pEIIeHHM MO3BOJISET CJIeNaTh
3aK/II0YeHre 0 000CHOBAHHOCTH | 1-ro BeIBOJA.

2.5 BaxHbIM MOJOXKEHHEM, BBIJABUIaEMBIM aBTOPOM IHCCEPTALIMOHHON pPaboTHI
ABJIAETCS Hay4yHOe OOOCHOBaHHe TpeOOBaHHII K COCTAaBYy KOMIUIEKCOB HMH(MOPMALMOHHO-
M3MEPUTENILHOIO 00OpYyI0BaHUs, MPOrPaMMHO-ANIAPATHBIX CPEJICTB, HCIBITATEILHBIM
CTeHJAaM, METOJMKAM I[IpOBEICHUS MOMAAJIBHBIX MCIBITAHUM M UHTEpPIpEeTallk HX
pe3yiabTaToB,  METOAMKaM  BepUQHKalUMU  MOAAIbHBIX  Mozeneil. Ha  ocHoBe
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ChOpMYJIHMpOBAHHBIX Lieiell M 3ajad JKCIEPUMEHTAILHOTO MCCIEOBaHUS B paMKax
pa3pabOTaHHBIX METO/IOB CHU)KEHHS IUHAMHUYECKOH W BUOPOAKYCTUUECKOH HArpyKEeHHOCTH
COBEpILEHCTBOBAHHEM MOJIAIbHBIX CBOWCTB TPAHCMHUCCHOHHBIX CHCTEM aBTOPOM YCIIEIIHO
pelleHbl MOCTaBIeHHbIE 3a/1a4H [IPH CTEHOBBIX U XOJ0BbIX HCTIbITAaHUSAX. [IpK 3TOM HOBH3HA
OTIENNbHBIX TEXHUYECKHX PELICHUH U M0/X0/1a B LI€JIOM MOATBEPXKAEHA PSJIOM MAaTEHTOB Ha
M300pETeHUs] KaK IJIs PelIeHWs, HU3KO- TaK M BBICOKOYACTOTHBIX 3aj1ad (mareHT PO Ha
m3obperenne RU 2581891, natent P® na wuszobperenre RU 157159). IlpuBeneHHbie
pe3yibTaThl MO3BOJISAIOT CYUTATh 00OOCHOBAHHBIMH BBIBOJ 12.

Takum oOpa3om, Bce mnepeyuciIeHHbIe BbIlIe HAy4YHBIE I1OJOKEHHUS, BBIHOCHMBIE
aBTOPOM JMCCEPTALIMOHHOIO HCCIIeIOBAHUSI Ha 3allMTy, 00/Iaal0T HayYHOW HOBHU3HOM, a
BBIBOJIbI M PEKOMEHIALIMH 10 JUCCePTAlMOHHON paboTe ABISIOTCS 000CHOBAaHHBIMH.

3 3HAa4YHMOCTD 1JIsl HAYKH H NPAKTHKH, MOJy4YeHHbIX aBTOPOM pPe3y/JIbTATOB
JuccepranmonHas paboTa OTJIMYAETCs BHICOKUM YPOBHEM TEOPETHYECKUX pa3paboTok
U OonblIMM O0BEMOM OJKCIIEpUMEHTABHBIX —HccliefioBaHui. HoOBBIE pe3ybTaThl,
MOJly4Y€HHbIE JIMYHO aBTOPOM, pAaCLIMpPSIOT HAay4yHOe 3HaHMe B 00JacTH pacyeta H
MPOEKTUPOBAHUS CUJIOBBIX Mepe/iay KOJIECHBIX U TYCeHMYHBIX MAIlMH U MO3BOJISIOT peliaTh
TEOPETUYECKHUE U NTPUKJIAHBIE 3a/1a4y 110 COBEPIIEHCTBOBAHHIO TAPAMETPOB TAKMX MAIIIUH.

Teopernyeckasi 3HAYHMOCTb [IUCCEPTALMOHHON pabOTHl COCTOUT B JaJbHEHIIEM
pPa3sBUTUU TEOPHHM CO3[aHUSI KOJIECHBIX M T'yCEHWYHBIX MallMH B YacTH, Kacaroulewcs
000CHOBaHUS U pa3pabOTKH METOMOB CHHWKEHHsS H obecriedyeHUs: TpeOyeMoro ypOBHS
JMHAMUYECKON Harpy>K€HHOCTH M BHUOPOAaKyCTHYECKOH aKTMBHOCTH CHJIOBBIX IHepejay
KOJNECHBIX M T'yCEHWYHBIX MAallMH Ha OCHOBE MOJAJIbHOIO IMpPEACTABIEHHUS UCCIELYeMbIX
CHUCTEM U COBEPILIEHCTBOBAHUS MX MOJIAJIbHBIX CBOMCTB.

IIpakTH4Yeckas 3HAYHMOCTD IUCCEPTALIMOHHON paboThI 3aK/II0YAETCsl B ITOBLIILIEHUH
JOCTOBEPHOCTH NMPOTHO3UPOBAHUS AMHAMHYECKOW HArpy)XeHHOCTH M BHOpPOAKyCTHYECKOH
aKTUBHOCTU CHUJIOBBIX Iepefady KOJECHBIX M TYCEHWYHBIX MAIIMH HAa PaHHUX CTagusiX
IpoeKTHpoBaHus. PazpaboTaHHbIe aBTOPOM MeTO/ Bepu(PHUKALMU MOJATIBHBIX MOJEIeH s
IIPOTHO3UPOBAHUS U ONTHMH3aLMU JUHAMUYECKOH HArpy)K€HHOCTH U BHOPOAKyCTHYECKOM
aKTMBHOCTH CHJIOBBIX IepeJad YHEProCUIOBBIX OJIOKOB KOJIECHBIX M I'yCEeHHYHBIX MalllHH;
METOJ CHJIOBOIO  MepepacrpeiesieHuss  YNpaBIsAIOIIMX  BO3AEHCTBUH C  y4eToM
UCHTH(QUKAIIMA HayvalbHBIX YCJIOBHH; METOJ OINpeieSeHUs IPUBEIEHHBIX MOMEHTOB
MHEPLIMH C YYETOM MPUCOETUHEHHBIX MACC KUAKOCTH B MEXaAHOTHAPABIHUECKHX CHCTEMAX;
METO/I TOYHOI'0 3KCIIEPUMEHTAIBHOTO ONpeAeIeHUsI MOAAJIbHBIX TapaMeTPOB (HPUKITHOHHBIX
JUCKOB M Jp. IO3BOJISIOT Ha BBICOKOM HAay4YHO-TEXHMYECKOM YpPOBHE pelaTh 3aJa4yu
CHWKEHMS JMHAMMYECKOH  Harpy)KeHHOCTM ¥  BHOpOAaKyCTHYECKOM  aKTHMBHOCTH
3HEPrOCUIIOBBIX OJOKOB KOJECHBIX M I'yCEHMYHBIX MAIllWH, PA3IMYHBIX CHUJIOBBIX Iepeiad.
IToaTeepkeHHeM 3TOro SBISIFOTCS aKThl BHEAPEHHS TOJOBHBIX pa3pabOTYHKOB
TPAHCMHUCCHH NEPCIIEKTUBHBIX MAILMH B paMKax ¢eaepaibHbIX porpamMm PO.

Marepuanbl quccepTaliui MOTYT OBITh UCTIONB30BaHbl B HAYYHO-HCCIIEI0BATEIbCKUX
M TPOEKTHO-KOHCTPYKTOPCKMX  OpraHU3alMsX, 3aHUMAIOUIMXCS  IPOEKTHPOBaHUEM
KOJIECHBIX M TYCEHHMYHBIX MalllMH, a TakXke B y4eOHOM IIpoliecce BBICIIMX Y4YeOHBIX
3aBE/ICHUAX TEXHUYECKOro Mpoduiis.



4. JlocToBepHOCTH H 000CHOBAHHOCTD

JIOCTOBEpHOCTh ~ HAYYHBIX  pe3yJbTaTOB  IMOATBEPKAAETCS  KOPPEKTHOCTBIO
GOpMYyTMpPOBKM LI€JIM, TOCTAHOBKM 3a/a4 HCCII€[IOBaHHs, NPUMEHSEMBIX METO/O0B
HEJIMHEHHOM TeOpHH KOJIeOaHH, U3/10)KEHHBIX B ()yHIaMEHTAIBHBIX TPY/1aX OT€YECTBEHHBIX
U 3apy0OeXHbIX Y4YEHBIX, METOJOB IMHAMHYECKOIO aHajiM3a CJIOXKHBIX MEXaHHYECKHX H
MEXATPOHHBIX CHCTEM, YHCJIEHHBIX METOJOB peIleHUs cucteM auddepeHIHanibHbIX
ypaBHEHHUH, METO/IOB KOHEYHBIX 3JI€MEHTOB U KOHEUHBIX Pa3HOCTEH, METOI0B MOIAIILHOI'O
aHajM3a JUHAMHUYECKUX  CHCTEM, OKCIEpPUMEHTAJIbHBIX METOHOB  HCCIIE€I0BaHUs
JTMHAMUYECKON H BHOPOAKyCTHYECKOH Harpy)KeHHOCTH TPaHCHOPTHhIX cpeiacTB. [lpu
pEllIeHUH IMOCTABJIEHHBIX 3a7a4 3(P(HEeKTUBHO HCIOJB3YIOTCS Pe3yJIbTaThl HMHUTALHOHHOIO
MoenupoBaHus Ha DBM U skcriepuMeHTaIbHBIX UCCIIEI0OBAaHHM.

5. Ouenka coaepKaHHusl ¥ 3aBEePIIEHHOCTH AHCCePTAllHU U aBTopedepaTa

Huccepraums Tapatopkuna AWM. cOoCTOUT W3 BBEIEHHMs, IATH IJ1aB, OCHOBHBIX
pe3ynbTaToB paboThl M BHIBOJAOB MO paboTe (3ak/IO4YeHHE), CIUCKA JUTepaTypbl u3 137
HauMeHoBaHui. Pabora comepxut 371 CTpaHUIly MAlIMHOMMCHOTO TEeKCTa, BKiouas 195
PHUCYHKOB, 43 Tabauibl. IMeroTcs akThl BHEIPEHUS, IPUBECHHbIE B KAYECTBE MPUIIOKEHHS
K JauccepTalMoHHOM pabote. CouckareneM chopMyIMpOBaHbl BBIBOJBI IOCIIE KaXIOW M3
TSTH I71aB, B 3aKIIOYEHUU NIePEeYUCIIeHbl Pe3yIbTaThl Bceil paboThI.

Bo BBexeHHH 00OCHOBaHa akTyajJbHOCTh pabOThI, MOCTaBleHa Lelb M 3a7aydu
WCCIIeIOBAHMS, U3J1araeTcs MpeaoKeHHBIN [OIX0/1 pellieHus MpobiemMsbl, CHOPMYITUPOBAHBI
Hay4YHas: HOBMU3HA M IpaKTUYeckas LIEHHOCTb pPe3yJbTaTOB, MPUBEICHbl BBHIHOCHMBIE Ha
3aLIUTY MOJIOKEHHUS.

B raage 1 «CoctosiHue Bonpoca, 000CHOBaHMeE 3a/1a4 UCCIEOBAaHUS U IIpeularaemslie
MOAXObI UX PEIIeHUs» NMPOBEIEH aHAIU3 COCTOSHUS MPOOIEMBbl, BBIITOJHEHHBINH Ha OCHOBE
0030pa OTeYeCTBEHHBIX U 3apyOe)KHBIX JIUTEPATyPHBIX HCTOYHHUKOB, B KOTOPBIX MPUBOASTCS
pe3ynbTaThl UCCIENOBaHUM, HAMpaBIeHHBIX Ha pa3pabOTKy METOAOB MPOTHO3UPOBAHUSA,
CHWKE€HMS [UHAMWYECKOW Harpy>kKe€HHOCTH M BHOpPOaKyCTHYECKOH AKTUBHOCTH CHJIOBBIX
nepeaady KOJECHBIX M TYCEHMYHbIX MamMH. OOOCHOBaHa I11e/1ecCO00pPa3HOCTh €IUHOIO
NOAXO0/Ja K PeLIeHUI0 TaHHOW MpoOeMbl Ha OCHOBE MOJAJIBHOIO MPEACTABICHUS! CUCTEM M
COBEpLIEHCTBOBAHUS UX MOJAJIbHBIX CBOMCTB B LIMPOKOM JHANa3oHe 4acToT. Y CTAHOBIIEHO,
YTO IIPU POCTE YJAEIbHBIX MOIIHOCTHBIX MOKa3aTeaeld S3HEeProCUIOBbIX OJ0KOB KONECHBIX U
FYCEHHWYHBIX MAallUH, LHUPOKOM IIPUMEHEHHWH COBPEMEHHBIX MEXAaTPOHHBIX CHUCTEM
yIpaBJj€HUs JBUraTtelieM U TPAaHCMUCCHEH BO3HUKAKOT HOBBIE, paHee HEeUCCIeIOBaHHbIE
JWHAMHYECKHUE SIBIICHUS, TMPOSBISIONIMECS, B YaCTHOCTH, IPH BO3HHUKHOBEHHH TaK
Ha3bIBaEMbIX «KOH(IMKTOB 3a/1a4», SABJISIOLIMXCS CIEACTBHEM HECOTIACOBAHHOCTU paboThI
CHUCTEM YIIpaBJICHWs! ABUratessi, TPAHCMUCCHH, MPOSBIAIOTCA IapaMeTpuyeckue, cyo- u
cyneprapMOHHUYecKue KoneOaHus, «OUeHHs» U Jp., BbI3BaHHBIE HEIIMHEHHOCTBIO YIPYro-
MHEPLMOHHBIX XapaKTEPUCTUK CIIOXKHBIX MeXaTpoHHbIX cucrteMm. [IpoBe 1eH aHanus
MaTEeMaTHYECKUX M MOJaJbHBIX MoOZe/leld AMHAMUKH CHUJIOBBIX Mepedad, METOJ0B HX
BepU(DUKALUKM U HEOOXOAMMOTro TMPOrPaMMHOIO W amnmapaTHOro obecrieueHusi. AHalu3
Moka3aJl Ha HeOOXOOMMOCTh BBITMIOJIHEHHUS 00sA3aTeNbHOM BepUDUKAIMKM  KaXKIOM
pa3pabaTeiBaeéMOii MOJENM Ha OCHOBE aHalli3a €€ MOMAJbHBIX CBOWCTB, OIpeAeIeHUs
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3HAYMUMOCTH OTAENbHBIX (opM KoneGaHWi (MO, TOHOB) B HHTETPaJbHOM YPOBHE
M3y4aeMoro rmpouecca (AMHAMUYECKHE MOMEHTBI, CUIIbl, BHOPAlMOHHBIE U aKyCTHYECKHUE
u3Jly4eHus). BeinosiHeHHbIe B MEpBOi rilaBe UCCIIeJOBaHHS MO3BONWIM cHOPMYIHPOBATH
3aJa4M, HalpaBjJeHHblE Ha JOCTH)KEHHE LeTH paboTbl, PEIIeHHUI0 KOTOPBIX MOCBSILIEHBI
ocTaJbHbIE IJIaBbl JUCCEPTALIHH.

B raaBe 2 «Teoperudeckoe 0OOCHOBaHME IyTel CHW)KEHHs [IMHAMHYECKOW W
BHOpPOAKyCTHYECKOM HArpy)K€HHOCTH TPAaHCMHCCHI Ha YCTAHOBMBILMXCS M IE€PEXOIHBIX
pe)XuMax»  HW3JaraloTCsi  TeopeTHYecKHe  OCHOBbI  pa3pabaThiBaeMoOro  MeTtoaa
NPOrHO3UPOBAHMS AMHAMMYECKOH Harpy>K€HHOCTU U BUOPOAKyCTUYECKOM aKTHUBHOCTH IIPH
MOJAJIbHOM TMpEACTABIEHUS IWHAMHYECKUX CHUCTEM, IO3BOJISIOIIEM IIPH BBIIIOJHEHUH
MOJIQJIBHOTO aHalln3a HauboJiee MOJIHO pealn30BaTh TEXHOJIOTUIO UCCIIEIOBaHHUS U OLIEHKH
3HAYUMOCTH OTJEJIbHBIX MapaMeTpOB, OMUCHIBAIOIIMX ee AMHaMuuyeckoe nosejneHue. CyThb
METO/Ia 3aKJIF0YaeTCs B OTpe/IeIeHHHA MOJAJIbHBIX TapaMeTpoB (COOCTBEHHBIX 4aCTOT U GOpM
KonebaHuii, KOIPGHUIHMEHTOB aeMn(UPOBaHHUS W [p.) HAa OCHOBE 3HAHUSA YaCTOTHBIX
XapaKTePHCTHK, BBIYUCIISEMBIX MO0 Ha OCHOBE pacuéra ¢ HCIMOJIb30BAHMEM MaTpHI]
pacripeieieH|sl Macc, KECTKOCTH U JeMI(pUpOoBaHus, TUO0 MO pe3yabTaTaM OIpe/eeHHs
YaCTOTHBIX XapaKTePUCTHK IO OTHOILLIEHUIO MEXIy MapaMeTpaMH peakLUMd H BXOJHOIO
BO3EMCTBUS KaK (DyHKILHMH 4aCTOTHI IIPU IKCIIEPUMEHTAILHOM Hcce1oBaHuu. M3noxenHnas
MOCJIe10BaTeIbHOCTh JIeHCTBUN KaK MPU aHATUTUYECKOM, TaK U MPU IKCIIEPUMEHTAIBLHOM
MoaXodax, a TaKkKe IMpPU HUX COBOKYITHOCTH II03BOJISIET OINpPEAeNUTh MOZIAJIbHbIE
XapaKTepUCTUKH JTUHAMHUYECKON CHCTEMBI, B TOM YHCJIe BKJIaJl OTAENIbHBIX (hopM KosebaHui
NpU M3BECTHOM BO3MYIIEHMH. YYHUTHIBas NPUMEHUMOCTH JAHHOTO IOAXO0Ja JHIIb JIJIs
JTMHEHHBIX CUCTEM aBTOP AOMOJHSET €ro y4éToM BO3MYILEHHH, BO3HHUKAIOIIUX BCIIEICTBUE
NPOSIBJICHUS] HEIMHEHWHBIX CBOWCTB JWHAMHYECKHUX CHUCTeM. B 3Toit cBf3uM noapoOHO
paccMaTpUBAIOTCS CBOMCTBA MACIISIHBIX HACOCOB CHCTEMBbI YIIPABIEHUS TPAHCMUCCUEN TIPH
BCIIEHUBAHUM paboyel XKHUAKOCTH, HEeJIMHeHHas JKECTKOCTh B KOHTAKTe (PUKLUOHHBIX
IUCKOB M COMNpsAraeMblXx ¢ HUMU OapabaHOB, a TaKke B 3aleTUIEHHH 3BOJBBEHTHIX
MOBEepXHOCTeH 3yObeB KOJEC M T.A. B naHHOW riaBe, Takke yJeleHO BHUMAaHHE OLICHKE
YCTOWYUBOCTH UCCIEAYEMBIX MPOLIECCOB C UCIOIb30BaHUEM allreOpandecKuX U 4YaCTOTHBIX
KPUTEPHEB.

B raase 3 (CoBeplueHcTBOBaHME MMapaMeTpPOB JAMHAMUYECKOH HarpyXeHHOCTH
CHUJIOBBIX Nepeayd KOJIECHBIX U I'YCEeHUYHBIX MAIlIMH) aBTOP MPUBOAUT MPUMEPbI peaTu3aliu
pa3paboTaHHOrO MeTo/a /IS MPOTHO3HUPOBAHUS AMHAMUYECKOM HArpy)XeHHOCTH B 00J1acTH
HU3KKUX 4acToT (7o 200 ['u) pa3nuuHBIX CHIIOBBIX Mepenad MOJSPHU3UPYEMBIX U BHOBb
pa3pabaTbiBaeMbIX KOJIECHBIX M I'YCEHMYHBIX MAIIWH Ha YCTAHOBMBIIMXCS U MEPEXOIHBIX
pexxumax paboTel. MeTos peanu3oBaH NpU UCCIIEOBAHUM JUHAMUYECKOW HArpyXeHHOCTH
CHJIOBBIX Ilepefady 4YeThIpEX TUIIOB TPAHCMOPTHBIX MAalIMH — JIETKOBOIO aBTOMOOHIIA
kareropud MI1, rpy3oBeix aBToMoOmiiel kareropuii N2, N3 U mnepcrneKTHBHBIX
OBICTPOXO/IHBIX T'YCeHMUYHbIX MammH. Haubonee nmoapoOHO B pabore paccMaTpuBaercs
peajM3alys IpeIaraéMoro MeToJa OMpelefeHUus AUHAMUYECKONW HarpyXeHHOCTH
rUOpHIHBIX CHIJIOBBIX Iepelady Npu pa3paboTKe TPaHCMHUCCHH JIEFKOBOTO aBTOMOOHIIS
kareropud M1. Kpome Toro, B maHHOH riaBe NPHUBOAATCS pe3yJIbTaThl HCCIIENOBaHU
MEXaTPOHHBIX TPAaHCMHUCCUOHHBIX CHCTEM ¢ ydeTtoM J3bdexra «KoH(DIUKTA 3amgad»,
BO3HMKAIOWIETO INPH COBMECTHOM pealiM3alliyd ajlrOpUTMOB YIPaBICHHUA CTPYKTYPHBIMH
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COCTABIISIIOIMMH 3HEPrOCHJIOBBIX OJIOKOB KONECHBIX M TIyCEeHMYHBIX MallWH Ha
YCTAHOBHBILIUXCS M TIEPEXOIHBIX pexxuMax padboTsl. [IpuBoasTCs MOIENH, yCTaHABIUBAKOTCS
¥ aHAJIM3UPYIOTCS HOBbIE 3aKOHOMEPHOCTH (POPMUPOBAHMS JUHAMHYECKON HArpyKEHHOCTH
(GPHUKLMOHHBIX JMCKOB TPAHCMHUCCHH, OTIMYAIOLIMXCS y4ETOM MaloOM3yYeHHBIX 3()(HEKTOB
BO30Y)KIEeHHs MapaMeTPHYECKUX PE30HAHCOB M TEPMOYINPYro¥ HEyCTOWYMBOCTH, & TaKKe
y4eTOM Bapvaluu 00bEMa pabouell KMIKOCTH B KOMIIEHCAllMOHHOW Kamepe Oycrepa
ynpasieHus. PaspabareiBaeTcss M MNOAPOOHO H3jaraeTcs METOH Iepepacrpe/e/ieHus
CHJIOBOrO  MPOTHBO(A3HOrO  YNpPaBISAIOIIEr0  BO3ACHCTBHS  NpH  BO30YKIECHHH
HM3KOYAaCTOTHBIX JHEProéMKUX KosieOaHWi Ha COOCTBEHHOW YacTOTE CHCTEMBI IIPH
yIIpaBJIEHUH MEPEKITIOUEeHHEM Mepeaay Mnocie OKOHYaHHs (a3l BbIPABHUBaHMs CKOPOCTEH,
BEIYILIUX U BeJIOMBIX 371eMeHTOB. [IpuBoAATCS pe3yabTaThl paCYeTHO-3KCIIEPUMEHTAIBHOTO
MCCIIeIOBaHusl M OOOCHOBAaHHBIE TEXHUYECKHE pEIIeHHs [0 CHIKEHHIO IMHAMHUYECKOU
Harpy)KEHHOCTH CHJIOBOM [epejayd NpHBOJA BOIOMETHBIX ABMXKUTENEH aMpuOHAHOM
MaIlIMHBI TIPY BO30YXKI€HHUH PE30HAHCHBIX MTAPAMETPUUYECKHX KOIeOaHH.

B raase 4 (IIporHo3upoBaHWe M CHI)KEHHE IapaMeTpOB BUOpPOaKyCTHYECKOM
AKTMBHOCTH CHJIOBBIX Iepenay KOJECHBIX U TYCEHUYHBIX MAIMH) COAEPKUTCS ONMCAHUE U
M3JIaraloTcsl pe3ybTaThl peaiu3aluy [peaIaraeMoro MeToAa IPOrHO3UpPOBaHUS U
CHI)KEHHUS BUOPOAKyCTHYECKOW Harpy>K€HHOCTH CHJIOBBIX Iepesiady TPaHCIIOPTHBIX MAaIlHH
Ha OCHOBE pa3pa0OTaHHOr0 MeTOAa MOJAJIBHOIO MPEACTABICHHUS AHHAMHYECKUX CHCTEM —
CTPYKTYPHO-IHHAMHYECKOTO  aHalu3a  CIOXKHBIX  MEXaHWYEeCKHMX  CHCTeM |
COBEpILICHCTBOBaHUSA MX MOJAJbHBIX CBONCTB C HCIOJb30BaHUEM COBPEMEHHBIX
uHctpyMeHTOB CAD-CAE. IlpuBoasitcs 00OCHOBaHHBIE TEXHUYECKHE pEIICHHS TI0
CHI)KEHHIO BHOPOaKyCTUYECKOW AaKTUBHOCTH OOBEKTOB HCCIIEIOBAHMUS - BajbHO-
tanetapHoit AKIT aBromoOuneit kareropun N2, N3 1 AeBATUCTYNEHYATOMN IJIaHETAPHOU
AKII aBTomo6mns kateropuu M1.

B rmaBe 5 (IlporpammHo-anmapatHoe oOecniedeHHe SKCIIEPUMEHTaIbHBIX
WCCIIeIOBAaHUN TMHAMHMYECKOW M BHOpPOAKyCTHMUECKOW HArpy’K€HHOCTH CHJIOBBIX Iepenay
KOJIECHBIX M TYCEHHYHBIX MAalIMH) aBTOPOM (OPMYIHpPYIOTCS LeId U 3aJayM
3KCTIEPUMEHTAIBHOTO HCCIIeIOBAaHUS TUHAMHUYECKOM HAarpy>KeHHOCTH U BUOPOaKyCTHYECKOH
aKTUBHOCTHU CHJIOBBIX Iepefad KOJECHBIX U I'YCEeHWYHBIX MAIMH IS peajnu3aliyd MeToja
MOJIQJIbHOT'O TpeACTaBIeHuUsl, 00OCHOBBIBAETCS NepedYeHb HEOOXOAMMOro HCIBITATEIBHOIO
o0opynoBaHusi, WHPOPMAIHOHHO-WU3MEPHTEIBHOTO M MPOrPAMMHOI0 oOOecredeHus s
NpPOBEAEHUS XOAOBBIX M CTEHAOBBIX HcNbITaHUW. [IpuBoAMTCS MOCIEAOBAaTENBHOCTE H
QJITOPUTMBI KCTIEPUMEHTAIBHOIO ONpEeIeIeHHs TapaMeTpPOB UCCIeyeMbIX IMHAMHYECKUX
CUCTEM, HCCIEeIyeMbIX JWHAMHUYECKUX U BHUOPOAKyCTUYECKMX IMpoLeccoB (ympyro-
WHEPLMOHHbIE W JAeMN(QUPYIOIIHe I[1apaMeTpbl, YacTOTHbIE XapaKTepUCTUKH M Jp.).
Wznararorcs mpuMepbl MHTEPIPETalUy pe3yIbTaTOB IKCIEPUMEHTAIBHBIX HUCCIEIOBaHUM,
OLIEHKM MOJAJIbHbIX [apaMeTpOB, MOATBEPKACHHUS aIeKBaTHOCTU pa3pabOTaHHBIX MOJENeH
U NIpU HEOOXOAMMOCTH UX YTOYHEHHSI.

Teopernueckue pa3paboTKuU aBTOpa AUCCEPTALIMM BISBISAIOT €r0 BBICOKYIO HAy4YHYIO
3PYAULMIO, YMEHUE UCIIOJIb30BAaTh B CBOMX MCCIEA0BAHUIX OCHOBHBIE MOJIOKEHUS! U BBIBOIbI
MHOTMX OOIII€HayYHBIX H TEXHHYECKHX TUCIMIUINH, TOOPOCOBECTHBIH MOAXO K OLEHKE
COOCTBEHHBIX pe3yJIbTAaTOB, KPOMOTIWBOCTL IMpPH OLEHKe Pa3IH4YHbIX (aKkTOpoB. ABTOp

7



npoBen B OonbmioM oOBeMe pacyeTbl, y4YacTBOBaJ B IIPOBEJECHHH TPYIOEMKHX
9KCIIEPUMEHTOB, pPe3yJIbTaThl KOTOPBIX BECbMa HHTEPECHBI U COJIEPIKATEIbHBI.

K 3aMeuaHusaM 10 AHCCEPTALIMOHHON paboTe clieyeT OTHECTH ClIeAYIOLIee:

6. OcHOBHBbIE 3aMe4YaHHUs N0 COAEPKAHHIO JHCCEPTALMH:

1. Tlpu onpeneneHun Harpy3kd, GopmupyemMoit 3ybuaroii mnepenadeu, s
oTpe/ieNIeHUs )KECTKOCTH B 3alleTNIEHUHU B paboTe UCIOab30Banach (QyHKIHs, PeUIoKEeHHas!
Y. Cai. YTBepxeHHe aBTOpa O TOM, YTO AAaHHBIA MOAXO0J Haubosiee TOYHO COBMAJAET C
IKCIEPUMEHTAIbHBIMHU JaHHBIMH SBIISETCS CIIOPHBIM.

2. llpennoxeHHOe aBTOPOM TEXHHYECKOE pelIeHHe MO0 J0paboTKe IMOpIIHS
GpUKLIMOHHOK My(THl OOecrieunBaeT pacuéTHbIH peXHM pabOThl CHCTEMBI YIPaBIECHHS.
ABTOp CHpaBeUTMBO yKa3bIBaeT Ha PsiJl HEJOCTATKOB, KOTOpbIE BieUYeT 3a COOOH JaHHOE
pelieHre: 3TO HeoOXOAMMOCTh IMOCTOSIHHO TOJJepXKUBaTh JaBleHHe B Oycrepax
(GPHUKLIMOHOB, YTO MOXET COKPAaTUTh CPOK JKCIUTyaTallMM 3JE€KTPOMArHUTHBIX KJIAllaHOB;
yBeJIMYE€HHE pacxoja B T'MIPABIMYECKON CUCTEME, YTO MPUBOAUT K YBEIUYEHHIO HArpy3KH
Ha BCAcChIBAIOMMKA W HamopHbld ¢unbTp; cHwxkenue KIIJ| ruapaBiuueckod CHCTEMBI;
nonagaHue 3arps3HeHui B ynpaistoumii ruapasandeckuit KoHTYp AKIL. B 10 %e Bpems,
M3 TEeKCTa JUCCepPTAllM¥d He SICHO, HAa CKOJIBKO 3HAYUMBIMH SBISIOTCS KaXIblH U3
NepevrcCIeHHbIX (HaKTOPOB, H OLEHUBAJIACH JIH HA/I&)KHOCTh CUCTEMBI ITPH IKCILTyaTalluu?

3. U3 Tekcra aMccepTallMM He SCHO, Kak ormpeaensercs TpedyeMas CKOpPOCTb
3alOoJJHEHUs KOMIIEHCAllMOHHOW KaMephbl [pH TMepeKIoYeHuH Ha 4-10 nepegavyy B
ucciaenyeMon 9-tu crynenuyaroi AKIT?

4. TlpumeHeHHE aBTOPOM CaMbIX COBPEMEHHBIX MPOrpaMMHO-ANINAPATHBIX CPEACTB
MO/IeJTMPOBAHMS JUHAMUKH CUCTEM JAET BO3MOXKHOCTH OLICHKH YCTOMYMBOCTH UCCIIEyEMBIX
OUHAMUYECKUX MPOLIECCOB Ha OCHOBE YaCTOTHBIX KpUTepueB. Bo3HuKaeT Borpoc, noyemy B
MaTepuaax AUCCEPTALMK Ul WUTIOCTPALlMH YCTOWYMBOCTU WJIM HEYCTOWYMBOCTU CUCTEM
(mpuBOJa BOJOMETA, NapaMeTPUYECKUX KojaeOaHWi (PUKLMUOHHBIX JUCKOB) HCIOJIb3YeTCs
TOJIbKO auarpamMma AlHca-CTperTa Ha OCHOBE NpPUBEJEHUS] CUCTEMBI K ypaBHeHHIO Martbe
(B mapameTtpax auarpammsel AiHca-Ctperra)?

5. U3 Tekcra auccepralMM He SCHO YYHMTBIBAJIOCH JIM, U €CJIH YYUTHIBAJIOCH, TO
HACKOJIbKO CYIIECTBEHHO BIIMSIHHE KOHCTPYKIIMOHHOIO jaeMIi(pUpOBaHUS Ha aJeKBaTHOCTb
pa3pabaTbiBaeéMbIX MOJAIBHBIX MOENEN?

6. Bxkuan xaxao# Gopmel koneGaHui, onpeaessieMblid 0 MOJATBHBIM MOIEINSIM HIIH
MO pe3ysbTaTaM 3KCIEPUMEHTAIbHBIX UCCIIe0BaHUM, OUEBUIHO SBISETCS PA3IUYHBIM IS
pa3HbIX pe’KUMOB padboThl. KakuM 06pa3om oLieHUBaTh 3HAYUMOCTh BKJIa1a OTAEIBHBIX HOpM
KosiebaHui ¢ yueTom paboThl U31eus (C y4eToM pa3InyHON 3HAYUMOCTH BKJ1agaa GopMbl) Ha
pa3IMYHbIX pekumax paboTel?

VYKa3zaHHble BbILI€ 3aMeyaHUs] HE HU3MEHSIOT OOLIeH I0JI0KUTEIbHOW OLICHKH
auccepranvi. Bee ckasaHHoe naeT mpaBO cYMTaTh AuMcceprauuio TapatopkuHa A.W.
3aBEPILIEHHBIM HCCIIEJOBAHUEM, KOTOpOE [aeT Y4YEHOMY MW pa3paboTyuKy Hay4dHO-
METOJMYECKHI anmnapar, MOo3BOJSIOIIMHA 3P (PEeKTUBHO peliaTh Hay4yHble W WH)KEHEpPHBIE
3a/la4yy, BO3HUKAIOLIKE B IIpoLiecce pa3paboTKU KOJECHBIX ¥ I'YCEHUYHBIX MalIWH.

CdopmynupoBaHHble B AMCCEPTALlMOHHON paboTe Lenb ¥ 3aJa4d aKTyalbHbI s
Oenopycckoil M pPOCCHHCKOW aBTOTPAKTOPHO#M MPOMBIILIEHHOCTH. OCHOBHbBIE Hay4YHbIE
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[I0JIO)KEHHSI, BBIHOCHMBIE Ha 3alllUTy HALUIM OTpa)€HWE B BBIBOJAX AMCCEPTALMOHHOTO
uccienoanus. [lolydyeHHble pe3ysbTaThl CBUACTEIbCTBYIOT O PEUICHHH IMOCTaBJIEHHBIX
3a7a4 M JOCTH)KEHHH LEJId JUCCEPTALHOHHOTO WMCCIIeIOBaHUsl, OHM 3alluiieHsl 19
NaTeHTaMH, OMyOIMKOBaHbl B 76 CTaThsX, B T.4. 23 B XypHajlaX, MHIEKCHPYeMbIX Oa3aMu
WOS u Scopus u 13, Bxoasumx B nepedeHb BAK P®. [leyaTtHsie Tpyasl ¥ COnepKaHue
auccepralMu  Xapakrepusylor TapatopkuHa A.M. Kak COCTOSBIIErocss Y4Y€HOro ¢
HEOOXOIUMOM TEOPETHYECKON MOATOTOBKOM, 3HAYMTEIBHBIM OMBITOM BBIITOJIHEHHS HAYy4YHO-
MCCIIeI0BaTEIbCKUX paboT.

JluccepTalius OTIUYAETCS XOPOLIUM CTHIIEM M3JI0KEHHUsl, KaK B METOJAMYECKOM, TaK H
B JIMTEpaTYpHOM ILIaHe. BbIBOJBI AuccepTalui 0O0CHOBaHbl U COOTBETCTBYIOT CYIIHOCTH
HCCIIeZIOBaHUs aBTOpa. ABTOpedepaT OTpa)kaeT COAEp)KaHUE AUCCEPTAaLUM M IPOU3BOIUT
OiaronpUsTHOE BrieYaTICHHE.

7 3ak/il0o4eHHe O COOTBETCTBHH /JAHCCEPTALHH KPHTEPHSIM, YCTAHOBJIEHHBIM
IMonoxennem BAK P®

Jucceprauus Tapatopkuna Anekcanapa MropeBuya Ha COMCKaHUE YYEHOH CTEINEHH
JNOKTOpa TeXHHYeCKMX Hayk «HaydHble MeTOAbl CHMIXKEHUS JWHAMHMYECKOH H
BUOpPOAKyCTUYECKOM HArpyK€HHOCTH CHIIOBBIX Iepesiad KOJIECHBIX M I'yCEHHYHBIX MalluH
NMyTéM BapHallMd MOJAJbHBIX CBOMCTB» BBIOJTHEHA HA AaKTYaJbHYK) TEMY H SBISETCS
3aKOHYEHHOW Hay4YHO-KBATH(UKALUOHHON pabOoTOM, COOTBETCTBYIOLIEH MAcIopTy HAy4YHOM
cneuuranbHocTH 05.05.03 - «KonecHble U ryCeHUYHbIE MALLIMHBIY.

JNucceprauus TapatopkuHa AJjekcaHapa MropeBnuya cOOTBETCTBYET TpeOOBaHHUSIM
1. 9 INono)xeHust 0 MPUCYKISHUH YUYEHBIX CTENEHEeH, a caM COUCKATelNlb, PEILIUBIIHHA BaXKHYIO
HAy4YHYIO Npo0JieMy CHIKEHHS U obecriedyeHuss HeoOXOAMMOro ypOBHsI JIMHAMHYECKOU M
BUOPOAKyCTUYECKON Harpy)>KeHHOCTH CHJIIOBBIX Nepeay KOJIECHBIX U IyCeHUYHBIX MAlllMH Ha
OCHOBE COBEpPIIEHCTBOBAHUS MOJAIBHBIX CBOMCTB, OOOCHOBaBLIMI UM pa3paboTaBLIMH
KOMILIEKC HAay4dHbIX METOJOB Uil CHMKEHHMSI [UHAMMYECKOW HArpyXEeHHOCTH H
BUOPOaKyCTHYECKOM aKTUBHOCTH CHUJIOBBIX Nepeiad KOJECHBIX U I'YCEHUYHBIX MAIlIMH ITyTEM
BapHallid MOJAJIbHBIX CBOWCTB, 3aCIy)KHBAaeT NPUCYKACHHUS YUYEHOW CTENeHH IOKTOpa
TeXHUYECKHX Hayk no cnenuanbHocTu 05.05.03 - «KonecHbie U ryceHUYHbIE MALLIUHBI».

OdunmanbHbIi ONMOHEHT

Ha4aJIbHUK HAyYHO-TEXHUYECKOIo LIEHTpa
«KapbepHas TexHuka» O6beJUHEHHOIO UHCTUTYTA 50 -
mammrHoctpoenus HAH Benapycu T'HY, A.T.H. sz < H.H. Uun
24.03.2022r. : /
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