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OT3bIB BEAYLWEN opranmsaymm

defepanbHOro rocyfapCcTBeHHOro 6104XKETHOro 06pa3oBaTe/IbHOro yupeXkaeHuns
BbICLLEro 06pa3oBaHnst «YpanbCKUA rocyaapCTBEHHbIA TOPHbIA YHUBEPCUTET»
Ha AuccepTaunoHHYo paboTy
Mansbuesa CtaHucnaBa BnagnmmpoBuya
Ha Temy «lccnefoBaHne n pa3paboTka crnocoboB onpeaeneHus
a’spofMHaMMYeCKUX napaMmeTpPoB CMOXKHbIX BEHTUAALUOHHbIX CUCTEM
NOA3EMHbIX PYLHUKOB», NPeACTaB/IEHHY0 K 3alluTe Ha COMCKaHWE YUYeHOW
CTeneHn KaHAamMpatTa TeXHUYeckKnx Hayk no cneunansHoctn 25.00.20 —
CeoMexaHMKa, paspyLLeHne ropHbIX NOpoa, PyAHNYHAA aspora3ofnHamMmmKka u
ropHas Tennopusmka

AKTYanlbHOCTb TEMbl BbINO/IHEHHOW Pa6oThbl
PerynupoBaHue BO3fyxopacnpefeneHns sBAsSeTCs OCHOBHOM  3ajauel
PYAHUYHOI BEHTUNSLUN. B OCHOBY NOCTPOEHUS BEHTUMALMOHHON MOAENN BXOAUT

onpeaeneHne aapoauHaMMYecknx napaMeTpoB FOPHbIX BbIPabOTOK.



OT TOYHOCTM NOCTPOEHMS BEHTUNALMOHHON MOAENN 3aBUCUT MPaBUIbHOCTb
BblOOpa BeHTUNATOpa [/1aBHOFO MNPOBETPUBAHWA, ONpefeNeHne MaKCUManbHO-
3h(PEKTUBHBLIX PEXMMOB ero paboTbl, pa3paboTKa TEXHUYECKUX PEeLIeHWA Mo
CHMXXEHMIO 3aTpaT Ha BEHTUNALUMIO, a TakKXe KOPPEeKTHOCTb pacyeToB Mo
aBapuiiHbIM peXxMMam NpPOoBeTPMBaHUS.

B nocnegHue rofAbl akKTMBHOE pa3BUTME MOMy4YUna FOPHOA06bIBarOLLAs
MPOMbILLINIEHHOCTb: MPOUCXOAUT O0O0beANHEHME HE3aBUCUMbIX CETEA TOPHbIX
BbIpaOOTOK PYAHWKOB, YBeNuumBaeTcss rNybuHa BeAeHWS TOPHbIX paboT,
YBE/MUYMBAETCA MPOTSHKEHHOCTb CeTell TOPHbIX BbIPAOOTOK, MPOEKTUPYIOTCS U
BBOASATCA B Pab0OTY HOBbIE IN1aBHble BEHTUIATOPHbIE YCTAaHOBKM.

MpyM NPOEKTUPOBAHMUU BEHTUMALUM PYAHUKOB, MPOBETPMBAEMbIX [ABYMS U
6onee rnNaBHbIMW BEHTUAATOPHLIMW YCTAHOBKamu, BO3HMKAaeT npobnema wux
B3aMMHOI0 BAUSIHWA APYT Ha Aapyra.

MoaTtomy pa3paboTka cnoco6oB, MNOBbIWAKLWMUX TOYHOCTb OMNPeAeNeHuns
a’poMHAMNYECKNX XapaKTePUCTUK TOPHbIX BbIPAOOTOK Ha OCHOBE MeTO/0B
YMCNIEHHOTO MO/1€NMMPOBaHUS " peLeHns 3ajau PerynnpoBaHus
BO3ayXopacnpeaeneHnss no KpPUTEPUID MWHUMM3ALMK 3HeprosaTpart, SABASETCS
aKTyanbHbIM U BaXXHbIM UCC/eJ0BAHNEM.

HayuyHaa HOBM3Ha uccneAoBaHWs, MOyYeHHbIX Pe3y/bTaToB, BbIBOAOB
N peKoMeHAaauunii, chopMynmMpoBaHHbIX B AguccepTauunm

HayuyHas HOBM3Ha AMCCEPTaLMOHHON paboTbl 3aK/iuaeTcs B pa3paboTKe
aBTOMATM3MPOBAHHOr0 Crnocoba onpeaeneHns AOCTOBEPHbIX a3poAMHAMMUYECKUX
napameTpoB BEHTU/ALUMOHHBLIX CUCTEM HE3aBUCUMMO OT CMOXHOCTW Tomonoruun. B
paboTe nNpeanoXKeH IJKCMNepMMeHTaNbHO-aHAMMTUYECKUIA MeTOA OonpeaeneHus
NUHERHbIX a3poaANHaMUNYECKNX COMPOTMBNEHNIA LIAXTHbIX CTBO/IOB
MPON3BO/ILHOIO TWMa, NO3BONAKLWMIA HAXOAUTb Y4YacTOK CTBONMA ANsi NMPOBeAeHUS
3aMepoB W yuuTbIBaTb BAMSIHME (PM3MYECKUX NpoLeccoB. ABTOPOM pa3paboTaHbl
KpUTepun onpefeneHns 30H BAMSHWUA TNaBHbIX BEHTUNATOPHbIX YCTAaHOBOK U
BEHTUNSAUMOHHbBIX  COOPYXEHWI M MOBbIWEHNS  3HEPro3hPeKTUBHOCTM

NpPoBETPUBaHNA.



3Ha4YMMOCTb AN HayKM W TOPHOro rMpou3BOACTBA MOJIyYEHHbIX
aBTOpPOM AuccepTalnm pesynbTaToB

HayuyHad 3HauyMmoCTb pe3y/nbTaTOB  WUCCNeA0BaHWn  3aknovaeTcs B
pa3paboTke C€nocoboB oOnpefeneHns aspoAMHAMUYECKMUX MapaMeTpoB CNOXKHbIX
BEHTUNALMOHHbBIX CUCTEM MOA3EMHbBIX PYLHUKOB.

PeannsoBaHHble anropuTMbl MO3BOJIAIOT MOBbICUTH TOYHOCTb
MaTeEMATUYECKUX MOfAeNed BEHTUNALUMOHHbLIX CeTel, [ANA pelleHns 3ajad
PYLHUYHOWN BEHTUNALUN U TOPHOW TENIOMU3NKMN.

MpakTnyeckas 3HAYMMOCTb 3aK/4vaeTcd B MOBbIWEHWM  KayecTBa
MPOEKTHbIX PeLeHNn 3a CYeT CBOEBPEMEHHOro pacyeTa napamMeTpoB CUCTEM
BEHTUNALUN C YYeTOM oOnpefdeneHns MakKCUMasbHO-3(WPEKTUBHbIX PEXMMOB
paboTbl BEHTUNATOPOB NPU UX COBMECTHOI paboTe.

Pa3paboTaHHble aBTOPOM anropuTMbl  MCNOMb30BaHbI MNPU  CO3J4aHUN
moaene u fanbHeullen pa3paboTke TEXHUYECKUX PELIEHWA MO MOBbILIEHWIO
3(hPeKTMBHOCTM NpoBeTpuBaHus pyaHukoB MAO «Ypankanuii», 3® MAO «FMK
«Hopunbckunin  Hukenb», OAO «benapycbkanuii», AO «Anatut», 00O
«EBPOXMM—Y CONbCKNIA KaMNinHbIA KOMOUHAT.

CTpyKTypa u cofepxxaHue paboThbl

OucceptaumoHHad paboTa u3n0XKeHa Ha 148 cTpaHuuax, cogepxuT 37
PUCYHKOB 1 18 Tabnuy. CnmMcokK MCNonb30BaHHbIX MCTOYHMKOB COCTOUT M3 110
HauMeHOBaHWI, BKNtOYaa 17 3apybexHbiX. PaboTa COCTOMT U3 BBEAEHUSA, NATU
rnaB 1 3aKno4YeHns.

Bo BBegeHUM guccepTaHTOM 060CHOBaHa akTya/lbHOCTb BblOpPaHHOW TeMbl
AnccepTauMoHHOW paboThl, CHOpMynMpoBaHa Lenb U naes, fnokasaHa Hay4vHas
HOBM3HA W MNpaKTU4yeckas 3HAYUMMOCTb WCCMefoBaHMA. ABTOPOM TrpamMOTHO
N3/10)KEHbI HAYYHble NOJIOXKEHWS, BbIHOCMMbIE Ha 3aLLuTy.

MepBasa rnaBa paboTbl  XapakKTepu3yeT  WU3YYEeHHOCTb  BOMPOCOB
onpegeneHns aspofuHaMMUYecKMx napaMeTpoB BEHTUNALMOHHbLIX CUCTEM U
perynupoBaHua  Bo3gyxopacnpefeneHns. B paboTte  nposBefeH  aHa/u3

OTEYECTBEHHOWN 1 3apy6eXKHOli CnpaBOYHO NUTepaTypbl. B 3aBepLUEHUN NepBol



rnasbl AuccepTaHT (OPMYNMPYeT Lefb WUCCef0BaHUN U CTaBUT nepen coboit 5
OCHOBHbIX 3ajau.

BTtopas rnaBa nocBslleHa COBepLUEHCTBOBAHWUIO Ccrocoba co3gaHus
pacyeTHbIX MOfenenl BEHTUNALUOHHbLIX CeTe Ha OCHOBE KOPPEKTUPOBKM
3aMepEeHHbIX 3HaAYeHMI pacxofoB BO3AyXa M AaB/eHN No 1-oMy M 2-0MY 3aKOHam
Kupxroa. ABTopomM pa3paboTaH M peasn3oBaH aBTOMAaTU3MPOBaHHbIN anropuTm
06paboTKM  fAaHHbIX BO3A4YLIHO-AENPECCMOHHbIX CbEMOK AN  MOCTPOEHUA
JOCTOBEPHbIX MaTeMaTU4eCKMX MofeNneil BEHTUNALMOHHBLIX ceTeid. ANropuTtm
MO3BONSET YCTaHOBUTb [OCTOBEPHblE a3poAMHAMUYECKMe XapaKTEPUCTUKM
BEHTUMALUMOHHBIX CUCTEM HE3aBUCUMO OT CMOXHOCTM Tononoruu. OTnnume oOT
CYLECTBYHOLWMX CMOCOBOB CO3A4aHMA MOAeNel 3akiyaeTcd B BO3MOXHOCTM
paspabartbiBaTb  [AeTa/M3MPOBaHHble  MOAENNM  ANA  MOBbIWEHWA  TOYHOCTU
MOJeNnpoBaHnua Bo3gyxopacnpefeneHns. Ha OCHOBaHWW NpeLCTaBNEHHbIX B
paboTe pe3ynbTatOB HATYpPHbIX WCC/eAOBaHWU, TMPOBeAEHHbIX Ha PYAHUKE
«OKTa6pbCKUii» MAO 3d «I'MK «Hopunbcknin Hukenb», € 3neMeHTaMu
CNOXHOI Tononorum paspaboTaHHble afirOPUTMbl BEPUDMLMPOBAHDI.

TpeTbs rnaea guccepTayMoHHON paboTbl MOCBALLEHA 3KCNEPUMEHTaNbHbIM
NccnefoBaHUAM JIMHEMHbIX a’3poAMHaMUYECKUX COMPOTUBAEHWUIA B  LWAXTHbIX
cTBO/lax. B rnaBe paccmatpuBaeTCsi pelleHue crefylowWmnx 3ajay: BbI6Op rpaHuy,
Yy4acTKOB MPOBEAEHUS U3MEPEHWUIA, BAUSHUE (PU3MUYECKMX MPOLECCOB B CTBOMAX Ha
BE/IMYUHY CONPOTUBNEHUW U (PaKTOPbI, BAMAIOLME HA TOYHOCTb U3MepeHUi. [na
TOYHOrO OnpejeneHns rpaHuL y4vacTKa LIaXTHOro CTBO/a, Ha KOTOPOM cneayet
MPOBOAUTbL M3MEPEHUS, aBTOPOM MpPEeA/I0XKEHO UCMNO/b30BaTb METOAbI YNCIEHHOTO
MOZENNPOBaHNSA CMeLIMBaHMUA W pa3feneHns BO3AYLHbIX MOTOKOB. B paboTe
npeAcTaBneHa 3aBUCMMOCTb AN BbIYUCNEHUA [AJIMHBbI HA4ya/lbHOro y4yacTka, Ha
KOTOPOM Helesiecoo6pasHO NpoOBOAMTbL U3MepeHUs napamMeTpoB Bo3gyxa. Kpome
TOro, B r/laBe paccmMaTpuBarOTCA BAMAHME TaKUX (PU3MYECKMX MNPOLECCOB, Kak
rpaBUTaLMOHHOE CXaTue, [enpecCUOHHOe paspexkeHue, TUAPOCTATUYECKUI
pasorpeB W TensoobMeH BO3gyXa C Kpenbt. Pe3ynbTatoM MpPOBEAEHHOr0
nccnefoBaHMa  aBTopa  ABNSETCA  pa3paboTaHHbIi  3KCNEPUMEHTa/bHO-

aHaIMTUYECKNN MeTon onpepeneHnd NUHENHbIX adpoanHaMnyeCkKnx



COMPOTMB/IEHWNIA LIAXTHbIX CTBOMOB. [aHHbI MeTOoh BepupuMuMpoBaH Ha CTBONAX
PYAHUKOB «OKTAGPbCKNN» U «Tambipckniny MAO 3d «TMK «Hopunbckuii
Hukenb». Mo  pesynbTatam NMPOBEAEHHbLIX  WU3MEPEHWUA  OMnpefesieHsbl
aspogmHaMunyeckme ConpoTUBNEHNS LWAXTHbLIX CTBOJIOB.

B uJeTBepTOM rnaBe npeAcTaBfieHbl pe3y/bTaTbl WCCMeAOBaHUA MO
pa3paboTke cnNocob6oB ONTMMMU3ALUKN 3HepronoTpebneHns npu nNPoOBETPUBAHMNY
PYAHWUKOB  CO  C/IOXHbIMW  BEHTUNAUMOHHbIMW  cucTemamu. B paboTe
paccmaTpuBaeTCAa Knacc pyAHMKOB, MPOBETPMBAEMbIX ABYMA M 60siee rnaBHbIMM
BEHTUNATOPHLIMW  yCTaHOBKaMuW. [Nna  onpedeneHnUs 30H BAUAHUS  KaXKAOM
BEHTWU/IATOPHON YCTaHOBKW T[/1aBHOrO0 MNPOBETPMBAHUSA W BEHTUNSALMOHHOIO
COOpPY>XEeHUss  WUCNofb3yeTcd  Matpuua BAMAHUA, a A0 3P(PEeKTUBHOrO
perynmpoBaHua 060CHOBaH KO3(MMUUNEHT 3PHEKTUBHOCTMN. ABTOPOM MNpessioxKeH
W peann3oBaH aNropuTM peryampoBaHWs COBMECTHOM paboTbl HECKONbKMUX
MCTOYHUKOB TAMM W BEHTUNALMOHHBIX COOPYXEHWA AN aBTOMAaTU3MPOBAHHOIO
MPOEKTUPOBAHUSA 3HEPTO3PEKTUBHbLIX CUCTEM NMPOBETPUBAHUA PYLHUKOB.

[MaTas rnaea nocefleHa MeTOAMYECKMM OCHOBaM aBTOMAaTWU3MPOBAHHOIO
MPOEKTUPOBAHUA 3HEeProa@eKTUBHbIX CUCTEM MNPOBETPUBAHMA PYAHMKOB CO
CNOXHbIMW  BEHTUMALMOHHLIMKA  CUCTEMamMu. ABTOPOM TMpuBefeHa MeTojuKa
MOCTPOEHUSA MaTeMaTUUYECKUX MOJenel BeHTUNAUMOHHbIX ceTell pyAHWKOB. Ha
npumepe pyaHnkos «OKTa6pbcKuin» NMAO 3® «FMK «Hopunbckunin Hukenb» n 4
PY OAO «benapycbkanuii»  nNpoAemMOHCTpMpoBaHa paboTOCNOCOOGHOCTb
pa3paboTaHHbIX  CMOCOO0B  OMpefefieHUs  aspoAuMHaMUYECKUX  napaMeTpoB
CNOXHbIX  BEHTWUMAUMOHHbLIX  CUCTEM  MOA3EMHbIX  PYAHWKOB,  MOKas3aHbl
BO3MOXHOCTM NOBbILIEHNA 3PPEKTUBHOCTU MPOBETPUBAHUA PYLHUKOB.

B 3aknyeHMn auccepTauMoHHOW paboTbl  AOCTAaTOYMHO MOAPO6GHO
OTOOpaXKeHbl OCHOBHble pe3ynbTatbl, YCTaHOBMeHHble ManbuesbiM C.B. B
npouecce BbINOSIHEHUSA paboThl.

O60CHOBAHHOCTb U AOCTOBEPHOCTb Hay4YHbIX MOJIOXKEHUI, BbIBOLOB U
3aK/10YEHMIA

[lOCTOBEPHOCTb  Hay4HbIX [MOMOXEHWA, BbIBOAOB W peKOMeHAaumni

noaTBepXpaetTca 3HaYUTE/IbHbIM 06beMOM IKCNePpUMeEHTa/IbHbIX I/ICCI'IE,CI,OB&HI/IVI,



NPOBefEeHHbIX B LWAaXTHbIX YCNOBUAX, W TMOJIOXKUTENbHbIMU  pe3ynbTaTamMu
BEpUUKALMN OaHHBIX, MONYYEHHbIX HA OCHOBAHWW YMCNEHHOTO MOAENMPOBAHUSA.
Hay4yHble NONOXEHNS U pe3ynbTaTbl MPOBeAEHHbIX UCCNeL0BaHN A0KNAAbIBANINC
N 06CY)KAAaNUCb Ha BCEPOCCUNCKUX U MEXAYHApPOAHbLIX Hay4HO-NPaKTUYeCKUX
KOH(epeHumnax. PesynbTathl MoZenupoBaHua BO34yxopacnpeneneHus
MPOBEPANNCL B paMKax MPOBOAMMbBIX HaTYpPHbIX UCCNef0BaHUN Ha pyaHuMKax 3P
MAO «I'MK «Hopunbckunii Hukenb».

OueHKa cogepXaHua fguccepTauun, ee 3aBeplUEHHOCTb B  LEOM,
3amedyaHuns no ohopMIEHUIO

M3noxeHHbIW  MaTepuan COOTBETCTBYeT 3ajayaM  AUCCepTauuOHHOro
uccnegosaHus. BbiBoabl, caenaHHble Mo paboTe, COOTBETCTBYIOT NMOCTaB/IEHHbIM
LensaMm u 3agayam. 3aliuniiaeMble Hay4YHble MOJIOXKEHUA CPOPMYNPOBAHBI YeTKO U
O[IHO3HAYHO, a BECb MaTepuan uccnefoBaHnini X NoATBEPXKAaeT.

[vccepTtaumoHHas paboTta n aBTopedepaT XOpowo 0hopPMEHbI, HanucaHsbl
TEXHWYECKM  TPamOTHbIM  HayuHbIM  A3blKkOM. CofepXaT  KayeCTBEHHble
UNICTpaLun 1 NuTepatypHble CCbiKK. [ucceptaunsd ocTaBnsfeT BreyaT/ieHue
Cepbe3HO NpoaenaHHon paboThl.

3ameyaHus K paboTte

1. 13 paboTbl HEACHO, KakK anroputm aBTOMAaTM3MPOBAHHOW 06pPaboTKK
AaHHbIX BO34YLIHO-AENPECCUOHHOM CbEMKMU YUUTbIBAET COMPOTUBNEHME
BbIpabOTOK, B  KOTOPbIX YCTaHOBNEHbl  CpefcTBa  OTpuUaTe/IbHOro
perynmpoBaHus.

2. B pabote npeacTtaBfieH anroputM aBToMaTU3NPOBaHHOMW 06paboTKM AaHHbIX
BO3JYLIHO-AENPECCUOHHON CbEMKM, HO He YyKa3aHO [N KakKuxX TUnos
PYLHUKOB OH MOXET ObITb MCMOJIb30BaH?

3. B tabnuue 2.1 n 2.2 oTHOCUTE/NIbHAA MOrPEWHOCTb MMEeeT OTpuLaTe/bHOE
3HayeHne, 39TO NPOTUBOPEYUT ONpPeLeneHnto TepMUHA OTHOCMUTESIbHOW
MOrpeLHoCTH.

4. Ha pucyHke 3.2 cCcTpaHuubl 62 npeactaBneH rpauk  MU3MeHeHus

TeMnepatypbol BO3ayXa Mo rny6|/|He CTBOMla. HeAcHO no4yemy W3MeHeHue



TeMnepaTypbl Bo3ayxa Ha yyacTke cTBosia 650 — 1000 meTpoB CTaHOBMUTCA

HeNIMHENHbIM?

5. B gucceptaunoHHoin paboTe cnegosano 6onee nogpobHO onucatb npouecc
MOCTPOEHNS TPEXMEPHbIX MOJesNel LWaxTHbIX CTBOJIOB, BbIOOP TFpaHUYHbIX
YCNOBWI 1 T.M. B NPOrpaMMHOM KOMIiekce An3ys.

6. B paboTe He CKa3aHO MOXET /M UCMOMb30BaTbCA MaTpuua BAUAHUA A4
BCMOMOraTe/ibHbIX BEHTUNATOPHbIX YCTAHOBOK?

OTMeYeHHble 3aMe4vyaHUsi He CHUXAKT O0OLWEen MNOMOXKUTENIbHON OLEHKM
pe3ynbTaTtoB AMUCCepTaLMOHHON paboThl, @ HOCAT YTOUHAIOLWMIA XapakTep.

ABTOpedepaT COOTBETCTBYET COAEPXaHUK  AUCCEPTAUMOHHOW U B
[OCTATOYHOW Mepe nepejaer ee CyTb UM 0GOCHOBAHHOCTb  BbIBOLOB U
pekoMeHaLmnn.

ABTOpoM ony6nmnkoBaHo 15 paboT (M3 HUX 6 B M3[AHMAX, BXOAAWMUX B
nepeyeHb  BeAYLIMX PELEH3UPYEMbIX Hay4YHbIX )KYPHanoB U U3[aHWUMN,
peKoMeHAyeMbIX Bbicliein aTTecTauMoOHHON KOMUCCHen npu MUHNUCTEPCTBE HaYKK
N BbiCLIero obpasoBaHuns Poccuiickoin depepaLmm), KOTOpble COOTBETCTBYIOT TEMe
AUCCEPTaLMOHHON paboThl.

3aKnyeHue

Ouncceptauma Manbuesa CTaHucnaea BnagnmupoBuya, Ha Temy
«MccnefjoBaHne n paspaboTka cnocoboB onpegesieHUA aspofnHaAMUYecKUX
napamMeTpoB CNOXHbIX BEHTUIALMOHHbIX CUCTEM MOA3EMHbIX PYLHUKOBY»,
NpeAcTaB/ieHHas K 3alWuTe Ha COUCKaHWe YYEeHOW CTeneHu KaHgupara
TeXHUYECKNX HayK no cneymanbHocTn 25.00.20 — «leomexaHuka, paspyLueHue
rOpHbIX MOPOA, PYAHUYHAA asporasognMHamMuKa U ropHas TensoMuanka», ABnseTcs
3aKOHYEHHON Hay4YHO-KBaNMMMUUMPOBaHHOW paboToil, B KOTOPOWA COAEPXUTCA
peleHne Hay4YHO-MPaKTUYeCKOM 3a4a4ym no paspaboTke cnocoboB, NOBbILLIAKLLMX
TOYHOCTb onpegeneHns a3poAMHAMUNYECKNX napameTpoB CNOXXHbIX
BEHTUMIALUMOHHBLIX  CUCTEM  MOA3EMHbIX PYAHWKOB Ha OCHOBE METOAOB

MaTeMaTn4eCKoro moaennpoBaHunA.



[AvccepTaunoHHas paboTta COOTBETCTBYET MacnopTy cneyuasbHOCTU
25.00.20 «["eomMexaHuKa, paspyLueHue FTOPHbIX nopoa, pyAHUYHaA
asporasofinHaMunka v ropHas Tennoguanka» no nyHkram 10 n 11.

MpeacTaBneHHas AuccepTaunoHHas paboTa COOTBETCTBYET TpeboBaHUAM
n.9 «I1oNoXeHNA 0 MopsgKe NPUCYXKAEHUA YUYEHbIX CTENeHel», YTBepPXAEeHHOro
noctaHosfeHnem [paButensctea Poccuinickoin depepauymm ot 24.09.2013 1. Ne
842, npeabaBnsSeMbIM K AUcCcepTalMsaM Ha COMCKaHMe KaHAnAaTa Hayk, a ee aBTop,
ManbueB CtaHucnas BnagMMupoBuY, 3acny>XusaeT MPUCYXKAEHUA WUCKOMOWA
YUYEHOW CTeMeHN KaHampaTa TeEXHUYECKUX HayK.

OT3blB BeAylle opraHusauum Ha fuccepTauuMoHHYt0 paboTy Manbuesa
CrtaHucnasa BnagnmumpoBuya Ha Temy: «lMccnegoBaHve n paspaboTka crnoco6os
onpefenieHNa  a’spoAMHAMUYECKMX NapamMeTpPoB  C/IOXHbIX BEHTUAALMOHHbIX
CMCTEM NOA3EMHbIX PYAHNUKOB», NPeACTaB/IEHHYIO K 3alUTe Ha COMCKaHME YUYEeHOM
CTeneHn KaHampata TexXHUYeCKUX HayK no cneunansHoctn 25.00.20 —
«["eomexaHuKa, paspylleHue TOpHbIX MOPOA4, PYAHWYHAA asporasofguHamuka u
ropHas Tennogu3anka» paccCMOTPeH M 0f06peH Ha 3acefaHun Kaedpbl FTOPHOrO
pena  ®defepanbHOro  rocyjapCTBeHHOro  6HOKeTHOro  o6pasoBaTeslbHO
YUpeXxAeHusa BbICLIEro 06pa3oBaHuA «YpanbCKUW TFOCYAapCTBEHHbLIA TOPHbIN
yHMBepcuTeT» (NPOTOKON No 0T « HAY» 2020 ropa).

<
3aBeayHOLLINIA Kadeapon ropHOro aena,
®Irb0Y BO «YpanbCKuin rocyapCTBeHHbIN
FOPHbIN YHUBEPCUTET,

[NOKTOP TEXHMYECKMX HayK, npodeccop

Mopgnuce Bannes H. I'. yaocToBepsto,
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