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HAY4YHOI0 PyKOBOJMTENISI Ha AUccepTanuio Xumniepa, bepuna «Pazpabortka u
FicClIelOBaHNE aBTOMATU3UPOBAHHON CUCTEMBI T€0Ie3UYECKOro Ae(OpMaiOHHOIO

MOHHUTOPHHI'a HA OCHOBE BBICOKOTOYHOM HH(prBOﬁ HHKJIMHOMECTPHHU U TaXCOMETPUN).

Jluccepraiust  «Pa3paboTka W HCCIelOBaHME  aBTOMATU3UPOBAHHOW  CHCTEMBI
reoIe3NuecKoro Ae(popMalMOHHOTO MOHHTOPHHIA Ha OCHOBE BBICOKOTOUHOW LU(POBOM
MHKJIMHOMETPUH W TaxXeOMEeTpUH» BbIIONHEHA B MOCKOBCKOM TOCyapCTBEHHOM
YHUBEPCUTETE I'€0/Ie3MH U KapTorpadun Ha Kadeape reoe3unH.

B nepuoj OArOTOBKU AMCCEpTAllMK couckaresnb XuJuiep, bepua, 1958 roga poxaenus,
rpaxnanun DeneparuBHoil PecryOnuku I'epmanus (OPT'), ¢ 1992 roma mo Hacrosiuee
Bpemsa paboraer B OO0 «Dupma I'.®.K.», rae 3aHMMaeTcs pa3pabOTKON W BHEIpPEHHEM
COBPEMEHHBIX TEXHOJOTUI TIeofie3UYeCKOro MOHUTOPUHIA YCTOWYMBOCTH HHIXKCHEPHBIX
COOPYKEHUH.

B 1982 r. okoHYMJI MOCKOBCKHMI MHCTHTYT MHXEHEPOB Ie€0Je3MH, adpo(OTOCHEMKH H
KapTorpaguu 1o CrelHalbHOCTH WHKEHEPHAs Teo/e3Us], UMEeT KBATM(DHUKALUIO UHKEHEp-
reojie3ucT, ¢ 1988 rona nmocrosiHHO npoxuBaeT B Poccun.

C 2013 mo 2017 rom oOydaics B 3a04YHOM acmupaHType (elnepalbHOro
roCyapCTBEHHOIO OIOJKETHOrO 00pa30BaTeIbHOIO YUpPEeXkKIEHUsS BBICHIETO 00pa3soBaHHsI
«MOCKOBCKHH TOCYJapCTBEHHBIM YHHMBEPCHTET reole3ud M Kaprorpaduu» Ha Kadenape
reojie3u 1o crienuanbHocTh «I eonesusy». Ilpuka3s o 3auncnenuun Nel7-07 ot 05.09.2013.

3a BpeMss OOydeHHs B acCIUpaHType MOATOTOBMI JIMCCEPTALMOHHYIO paboTy Ha
COMCKAaHME YYEHOM CTeNeHW KaHIWaaTa TeXHHYeCKHX HayK no cneuuanbHocTd 25.00.32
I"eone3nst, MOCBAIIEHHYIO CO3/IaHUI0 aBTOMATU3UPOBAHHOI'O Ire0Ie3HYeCKOro MOHUTOPUHTA
YCTOWYMBOCTH TaKUX OTBETCTBEHHBIX COOPYXKEHHMH, Kak IUIOTHHBI KpynHeimmx ['9C,

ILUTIO30BbIE KaMEPbI, MOCTOBBIE Tepexoibl. 3a BpeMsl paboThl HaJl JAUCCEPTALMEN YCIEeIIHO



clal KaHAUIATCKHE OSK3aMEHbI [0 WHOCTPaHHOMY SI3BIKY, (GMIOCOGUM HayKu U
crenuaJbHOM  aMcuMiuinHe. Tema  nuccepTaliii  yTBEpKIE€HA  YYEHBIM  COBETOM
MOCKOBCKOI0 TOCYJApCTBEHHOIO YHHBEpCHTETa reoje3ud U Kaprorpadum 14 Qespans

2014 roma mpotokos Nel0 3acenanust Yuenoro Cosera MUMI AuK.

Jluccepranus GbUTa pacCMOTpPEeHa M 0100peHa Ha 3acelaHuu Kadenphl reone3nn«29» mas
2017 roma, nmporokon Ne515. E€ akryasibHOCTh 00yCI0OBI€HA HEOOXOAMMOCTBIO TIOBBIILICHHS
5(Q(GEKTUBHOCTH W HAJEKHOCTH OKCIUIyaTalliM YHHUKAJIbHBIX HHXXEHEPHBIX COOPYKEHUH
nyTeM pa3paboTKK U peaii3allii aBTOMaTU3UPOBAHHOIO Ae(POPMaMIOHHOTO MOHHUTOPHHIA
B peaJlbHOM MaciiTabe BpeMEeHH Ha OCHOBE Hay4HOH I'MIIOTE3bl KOMIUIEKCHPOBAHUS B OHON
pa3paboTaHHOM CcHCTeMe JBYX MPHUHLMINAIBHO pAasHbIX II0 MPUHIHKIY JEHCTBUS
BBICOKOTOUYHBIX ~TEO/E3UUYECKUX CPEICTB HM3MEpPEeHHil: HaKJIOHOMEpHbIX (LU(pPOBEIE
MHKJIMHOMETPBI) ¥ KOOPIWHATHOTO TMO3UIMOHUPOBAHUS (POOOTU3UPOBAHHBIE DJIEKTPOHHbIC

TaxeoMeTpBbI).

Pa3paboTaHHbIE TEXHOJIOTHYECKUE PEIICHUS] U PEe3y/bTaTbl UCCIENOBAHUN MO3BOJISIOT
OpraHu3oBarh Je(GopMallMOHHbI MOHUTOPUHI MH)KEHEPHBIX COOPYIKEHHM, KPUTHYHBIX K
NEPUOJMYECKIM T'€OIMHAMHUYECKUM BO3JEHCTBUSAM CHUJI IPHUPOIAHOTO M TEXHOTEHHOIO

Xapakrepa, ¢ CyOMUIITAMETPOBOM TOYHOCTBIO — My, = (1+3) MM.

Haytmaﬂ HOBU3HA duccepmauuu 3aKJIIO4acTCs:

1. B ob6ocHoBaHHOUW  (QOpMYyIHpOBKE TpeOOBaHMM K  TEXHOJIOIMYECKUM
XapakTepUCTHKaM ©  aJroputMy cosgaHus U peamusauud  ACIZIM ¢ yderom

0COOEHHOCTEH UCCIIelyeMOI0 KOHKPETHOIO COOPYIKEHHSI.

2. B s¢¢dekTuBHOCTH TPHUHATOW HAyYHOH THMIIOTE3bl KOMILIEKCHPOBAHHUS JBYX
B3aMMOCBSI3aHHBIX IPHHIIUITHAIBHO Pa3HbIX METOJIOB U CPEJICTB MIOBTOPHBIX U3MEPEHUH B
peaqpbHOM MaciuTabe BpeMEHH: - HAKJIOHOMEPHBIX U3MEPEHHH BBICOKOTOYHBIMU

¢ poBbiMU HHKIIMHOMeTpaMu (BLIM); - koopaMHATHOIO MO3UIHOHUPOBAHUS TUCKPETHO



pacnoIOKECHHBIX BHCIITHHUX KOHTPOJIbHBIX TOUYCK COOPYKCHUA Cc IIOMOIIIBIO

POOOTH3UPOBAHHBIX EKTPOHHBIX TaxeoMeTpos (POT).

3. B pe3synbraTtax HaTypHbIX HchbITaHMid nmwioT — npoekra ACIJIM, sBIstOImXCs
JI0Ka3aTelbCTBOM TOIO, YTO pa3paboTaHHas CHCTeMa MOHHUTOPUHIa oOecrneyrBaeT
ompejieieHre HOBOTO Ka4eCTBEHHOTO TlapaMeTpa YCTOMUMBOCTH HCCIIEAYEMOr0 OObEKTA —
oOHapyXeHbl HEpaBHOMEpPHBIE ONAacHble Ae(pOpMaLUU UM HECYIIUMA OCTOB COOPYKEHHUs

KaK eJIMHOE 1IeJI0e UMeeT 00IIMe HaKIOHBI (KpeHbI) B 0€30IacCHBbIX PaCUETHBIX Mpeeiiax.

4. B moka3areibCTBE AOCTATOYHOM TOYHOCTH JAe(POpPMALMOHHOTO MOHHMTOPHHIA Ha
ocHose poborusupoBanHbix DT Trma TM30, TM50 u BIIU tuna NIVEL200 u Zeromatic
noj ynpaeieHueMm, cOOpoM ¥ HHTephpeTauud uzMepurenpHodl uHdopmanuu CIIO
“T'eoMoc” coBMecTHO ¢ pa3paboranHbiM aBTopoM [1O “Sentris”u B chopMyIupoBaHHBIX

pexomennanusax no passuturo ACIJIM.

Teopemuueckas 3HAUUMOCMb IUCCEPTALlMU 3aKIIIOUaeTcss B pa3pabOTKe ajropurma
CO3JaHUsI U OINTHMM3ALUH CTPYKTYPhl aBTOMAaTU3WPOBAHHON CHUCTEMBI I'€OHE3MYECKOTO
ne(hopMallMOHHOTO MOHUTOPHHIA COOPYXEHHUH KPUTHUYHBIX JE€HCTBHI re0JHHAMHUYECKUX
CHJI IIPMPOJHOIO M TEXHOTEHHOTO XapakTepa, ¢ CyOMHUIMMETPOBOH TOYHOCTHIO (M =
1+2 mMm).

IIpaxmuueckas 3nauumocms. Pe3ynbTaTbl UCCIENOBAHUN TTO3BOJISIOT ONTUMU3HPOBATH
Il KOHKPETHBIX COOPY)KEHHU IepedyeHb armnapaTHO-IPOrpaMMHOIO  obecredeHus

ACTIM mist opranu3anuu Je(popMallMOHHOTO MOHUTOPUHIA COOPYXXEHHMH B peajlbHOM

MaciiTabe BpPEMCHH.

[IpemioKeHHBIE TEXHUYECKHE pelleHrss NpoLuld ycnemHo anpobanuiona I'TC
Bypeiickoii, Kpachosipckoit (MmoctoBoit mepexon) u Casno-Illymenckoi I'9C, peanuzoBan
¥ TOJNy4YeHbl IIOJIE3HbIE pe3yJabTarbl IO MWJIOT - MPOEKTY JIe(pOpMalMmOHHOIO
MOHMTOPMHIA Ha IIJI030BbIX Kamepax Bosrorpaackoro rufipoysia, IIpH 3ToM odecreueHa

TOYHOCTbH OmnpeneseHus gepopMauii cmy,,= 1+ 2MM.



Jlocmoeeprocmo ONpeAesieTCs KOPPEKTHOCTBIO IIOCTAaBJICHHBIX 3ajau,
npeajiaraéMbIX METOJOB UX pEeIIEeHUsl, IPOBEPEHHBIMU ECATHICTHIMH METOIaMU
MaTeMaThuuecKoi 0OpabOTKU pe3ysIbTaTOB U3MEPEHUM, UCIIOIB30BAHUEM JIJIsl YIIpaBJIECHUs
ACI'JIM HaaéXHOro MporpaMMHOTO OOECIleUeHHUs, B TOM YMCJIe OT BEAYIIMX MHPOBBIX
OPOU3BONMTENEH, a TaK JK€ HCIONb30BAHUEM METPOJIOTHYECKH aTTECTOBAHHBIX

POOOTH3MPOBAHHBIX TAXEOMETPOB U HU(PPOBLIX HHKIMHOMETPOB.

Ilepcnexkmueor u pexomenoayuu. 1lenecooOpa3Ho NanbHeHIIee COBEPIICHCTBOBAHUE U
pazButie ACIJIM B COOTBETCTBUM C HEYKJIIOHHBIM pa3BUTHEM allllapaTHO —
IIpOrpaMMHBIX CPECTB U3MEPEHUN u TEXHOJIOTUM.
BHenpeHre COBpeMEHHbBIX aBTOMATH3HPOBAHHBIX TEXHOJIOTUIl MOHUTOPUHTa fiedopmariyii
JIOJDKHO COINPOBOXKIAThCSl pa3pabOTKOW IJlaHA MEPOINPHUATHI 110 CHMIKEHHIO DHCKa U

MOCJIECTBUI aBapUHHBIX CUTYyaLUH.

Juunwiii exknad asmopa. JIMaHO aBTOPOM CPOPMYIHPOBaHBI LENb U OCHOBHBIE 3aJ1aud
UCCIIEIOBAHUM M pa3pabOTOK, TpPH €ro HEeNOCPEACTBEHHOM YYacTHH M Beaylleu
POJIMTIPOBEICHBIBCE TEOPETHUECKHE, 9 KCIIEPUMEHTAJIbHBIE U HaTypHbIE UCCIIENOBAHUS U
pa3paboTKa  HOBBIX  TEXHHYECKUX  pEeLIeHUH,00paboTka W HHTEepIpeTanus

IMOTYYCHHBIXPE3YJIbTATOB, IIOATIOTOBJICHBI Hy6J'II/IKaHI/II/I 10 TEMEC NUucCepTalluu, a UMEHHO.

-Jlokazano, uro pa3paborannas ctpykrypa ACI'JIM Ha ocCHOBe B3aMMOCBSI3aHHBIX I10
BPEMEHH HaKJIOHOMEpHBIX u3MepeHui (BLIM) M xoopAMHATHOIO IO3UIMOHMPOBAHHUS
(POT) mMO3BOJAIOT MOJYYUTh HOBBIM MapaMeTp, XapaKTepU3yIOUMH yCTOHYMBOCTH
HECyIleld KOHCTPYKIIUU M COOPYXKEHHS B LIEJIOM: OOHApYI)KEHBbI OlaCHbIE HEPABHOMEPHbIE
nedopMallii WK — UMEIOT MECTO HAKJIOHBI (KpEHBbI) COOPY)KEHHs B Npe/ieaX pacuyeTHbhIX
6e30macHbIX JOMYCKOB. DTHM W ONpENeNsieTcs TOCTUTHYTHIM CHHepruueckud 3¢ ekt

NPUMEHEHHUsI Pe3yJIbTaTOB pa3pabOoTOK U UCCIIEA0BAHUN JUCCEPTALUH.

Pa3paboTaHHble TEXHOJIOTMYECKUE pELIeHUs, OSKCIEPUMEHTA/IbHbIE U HaTypHbIE
uccaenoBanus  poboTusupoBaHHbIX TaxeomeTpoB (POT) Ha Tpex cubupckux I'DC

JIOKa3bIBAIOT JIOCTATOUYHYIO TOYHOCTh M OTIEPAaTUBHOCTh X Ucnonb3oBanus B ACI/IM st



Heq)OpMaHI/IOHHOFO MOHHUTOpPHHIA ITOJIOKCHU A JUCKPETHO PpacIioJIOKCHHBIX

KOHTPOJIHBIX TOYEK C CYOMHJUIMMETPOBOM TOUHOCTBIO.

- Tloka3zaHa 1eJlecOO0OpPa3HOCTh HUCIOJIb30BaHMs  CHELUAILHOIO  [IPOrPaMMHOIO
obecrieuenuss (CITIO) «I'eoMoc» COBMECTHO ¢ pa3pabOTaHHOM IMCCEPTaHTOM
KOMIBIOTEPHOM mporpammoii Sentris it ynpasnenust paboroii ACTJIM  cbopom,
00paboTKOW ¥ HWHTEpIpeTaleil pe3yJabTaToB TI'eOIe3UYecKoro Ae(popMalOHHOTO

MOHHUTOpPHUHI'A

- PaspaboraHHBIE TEXHOJOIMYECKHE pELIEHUs, DKCIIEpUMEHTAIbHbIe W HaTypHbIC
uccienoBanus poborusupoBaHHbix TaxeomeTpoB (POT) na Tpex cubupckux 19C
JI0Ka3bIBAIOT JIOCTATOYHYIO TOYHOCTh U ONEPaTUBHOCTH UX Hcnonb3oBanus B ACIJIM s
ne(pOopMallMOHHOTO MOHUTOPUHIA MOJIOXKEHUS TUCKPETHO PACIIOIOKEHHBIX KOHTPOJIbHbIX

TOUYEK C CyOMUIUIMMETPOBOM TOUHOCTHIO.

- TlokazaHa 1eaeco00pa3HOCTh MCIOJB30BAHUS CIIELHMAILHOIO  IIPOrpaMMHOIO
obecrieuenuss  (CITO) «l'eoMoc» COBMECTHO ¢ pa3pabOTaHHOM JIUCCEPTAHTOM
KOMIBIOTEPHOM mporpammoii Sentris st ynpasneHuss paboroii ACIZIM  cbopom,
00paboTKOM M HWHTEpIpeTalredl pe3ylbTaToB Ieofe3ndeckoro edopMaMoHHOIO

MOHUTOpPHUHTA

Vuactue Hay4YHOTrOpPYKOBOIMTENSI B pab0oTe OrpaHU4YMBaNIOCh B OCHOBHOM COIEHCTBHEM
B IUTAHHPOBAHWH, METOJUYECKOM CONPOBOXKIEHUEM, a TakKe COOTBETCTBYIOIIMMU
PEKOMEHJALUAMA W KOHCYJBTAlMsMUA 110 XOHy HCCIeNoBaHMH u  ohopmiIeHus

M CCEPTAIMOHHON pabOTHI.
3aknouenue.

Jluccepranmsi Xwuiepa, bepHIa CONEPXKUT pEUIEHHE 3aJauyd  TOBBIIICHUS
5>()(EeKTUBHOCTH W HAJIEKHOCTH SKCIUTyaTallid YHUKAJIBHBIX MHXKEHEPHBIX COOPYXEHHH
nyTeM paspabOTKM W peajM3alid  aBTOMAaTH3UPOBAHHOIO  Je(OpMalrOHHOIO

MOHMTOPDHHIa B peajbHOM MaciuTabe BpeMeHM Ha OCHOBE HAay4YHOM TI'HMIIOTE3bl



KOMIUTEKCHPOBaHUS B OHOM pa3paboTaHHOW cucTeMe JBYX IMPUHLUIIMAILHO Pa3HbIX I10
NPUHIUITY ~ JEHCTBHS ~ BBICOKOTOYHBIX  TIEONE3MYECKMX  CPEACTB  HM3MEpPEHUM:
HAKJIOHOMEPHBIX (IM(PPOBbIe WHKIMHOMETPbI) M KOOPAMHATHOIO MO3ULMOHUPOBAHUS
(poOOTH3UPOBAHHBIE IEKTPOHHBIE TaXEOMETPBI)M MOXKET PacCMaTpUBaThCs KaK Hay4YHO-
KBaJM(PUKAIHOHHAss paboTa, COOTBETCTBYyIOIIAs TPEOOBaHMAM K  KaHIUAATCKUM
JIACCEpTalliK, U3JIOKeHHBIM B 1.9 [lonokeHHs O NMPHUCYKACHUU YYEHBIX CTElEeHEH B
penakiuu [locranosnenus IlpaButensctBa P® or 21.04.16 Ne 335 ¥ nmpenbsaBiIsieMbIM

BAK k nuccepranusm Ha COMCKaHUWE YYEHOM CTENEHH KaHAu1aTa TEXHUYECKUX HayK.
HayuHblli pyKOBOIUTEND

[Tpodeccop, TOKTOp TEXHUUECKUX HAYK M0 cnienuanbHocTd 25.00.32 I'eonesus
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Tenedon Ten. 8 499 261-85-53
AJpec 2J1€KTPOHHOM MOUTHI e-mail: yambaev(@miigaik.ru
HaumeHoBaHKHe opraHu3aliu, pabOTHUKOM denepanbHOE roCyapCTBEHHOE OI0PKETHOE
KOTOPOM SIBJISIETCS yKa3aHHOE JIMLO 00pa3oBaTe/bHOE YUPEIKAECHUE BBICLLETO

obpa3oBaHusi «KMOCKOBCKHI rocy1apCTBEHHBIN
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