OT3bIB

OQHUIHATBHOTO ONMOHEHTa Ha auccepranuio  Moptuna KoHcranTura Bnagumuposuya,
BBITIOJTHEHHYIO Ha TeMy «PaspaGorka METOAMECKOro, MATEMATHYECKOr0, IPOrPaMMHOI0,
TEXHMYECKOro M mnpuHOOPHOro obecreYeHHs CHCTEMBI KOMIBIOTEPHOI0 3peHHs s
CYIUTBIBAHMSA MAPDKHPOBKH U 00HAPY KEeHUsI TIOBEPXHOCTHBIX Je(PeKTOB METAIONPOKATAY,
[PCACTABICHHYI0 Ha COMCKaHWE Y4YEHOH CTeleHH KaHIuIaTa TEXHHYECKHX HayK II0
cnenuansHoCcTH 2.2.8. Metoasr u OPUOOPBI KOHTPOJIS M JUATHOCTHKH MaTepHasoB, U3MIEIINH,
BEIIECTB U IPUPOIHOMN CpebI

Ha onnonnposanue npeacrasiensr:
- auccepranust Ha 207 cTpaHUnax;
- aBTopedepar auccepranuu Ha 20 CTpaHUIAX.

AKTyaJIbHOCTE TeMbl. Jluccepranus TIOCBSIIECHA Pa3pabOTKe CHCTEMBI KOMIIBIOTEPHOTO
SPeHIL  JULL  CUATBIBAHMS ~MapKUPOBKH M OGHAPYIKEHHS IIOBEPXHOCTHBIX  e(EKTOB
METaJlIIONpoKaTa B 3aBOACKAX YCIOBHSX. MeTatypradeckas IIPOMBIIIJIEHHOCTE HUIPaeT
CTPaTEruiecKyro poib B 00ECIEIEHNH YCTONIMBOTO PasBUTHS 9KOHOMHKH, [TOCTABIISIS CHIPBLE IS
KIFOYEBBIX OTPACIICH — CTPOUTENHCTBA, MAIMHOCTPOCHHS, SHEPIeTHKHU U TpaHcrnopra. OmHaKo,
BBIITYCK KaY€CTBEHHOTO METAJLUIONPOKATA CTATKUBACTCS C CEPBbE3HBIMU BBI30BAMH, CBSI3aHHBIMH C
KOHTPOJIEM  IOBEPXHOCTHBIX 1€(PEKTOB (TpeIuHsI, KOppO3usi, BMATHHBI) H TOYHOCTHIO
Pacllo3HaBaHUS MAPKUPOBKH (IITPUXKOMBI, TEKCT).

Onuum u3 permaromux $hakTopos B YCJIOBHAX METALTYPrUYECKUX [IEXOB CTAHOBHTCS HU3KOE
COOTHOLICHHUE CUTHAI/IIYM Ha (OTO M BUIEOU300PaKEHHSIX, KOTOPO€ CYIIECTBEHHO yXY/IIAETCS
U3-33 CHENU(PHYIECKUX YCIOBHIL: HEPaBHOMEPHOE OCBEIICHHE; OJHKH OT METAIMYECKHUX
TIOBEPXHOCTEH, HAJIMIME METAIUINYECKOMN IBLTH, KOHJICHCATa, 3arpsi3HEHUH U BUOpAIMHK; BBICOKAs
CKOpOCTb MEPEMEMEHUsT 00BEKTOB. DT (DaKTOPBI IenaroT TPaJULIUOHHBIE METOIBI KOHTPOJIS
(py4HO# ocMOTP, TIpOCTEIE ABTOMaTH3UPOBAHHBIE CHCTEMBI) HEIOCTATOYHEBIMH.

BaxxHocTh  yKasaHHBIX Bompocos OTpPENCIIICT AKTYaTbHOCTh HCCIIENOBAHUA, KOTOPOE
HAlIpaBJICHO Ha CO3/[aHHME HAJCKHOH CHCTEMbI KOMITBIOTEPHOIO 3peHus, CriocoOHOM paboTars B
YCJIOBHAX  HH3KOIO COOTHOINEHHS CHTHAI/IOYM H  CHIBHBIX IIPOMBIIIJIEHHBIX  ITOMEX.
PaspaGoTaHHbIe pemenns He TOJIBKO PCIIAIOT 3a1a9M KOHTPOJISI Ka4€CTBA METAUIONPOKATa, HO 1
(hopmHpYIOT OCHOBY 1151 BHEADEHHS HHTCJUICKTYaJIbHOW CHCTEMBI B IIPOMBIIILUIEHHOCTb.

PaspaGorannas B uccnenoBanumu crcrema KOMITBIOTEPHOTO 3pPEHHS DPEIlaeT yKa3aHHbBIC
BBIIIE TIPOOIEMBI 32 CYET KOMIUIEKCHOTO II0XO/Ia, COYCTAIOIIEr0 aJaNnTHBHBIE AITOPHUTMBI
(rbTpammy, ruGpUIHbIE METOB! AHATH3A NAHHBIX U ONTHMH3HPOBAHHYIO aIaparypy.

IIpencrasnennas Ha OT3BIB IUCCEPTALUS COCTOHT U3 BBEJICHHSI, YCTBIPEX IVIaB, 3aKJIFOYECHUS],
CITHCKa JITEpaTypbl U3 155 HanMeHoBaHM# i npunosxenuit. [Ipunoxenne A BKIIOYaeT 2 akTa
BHEIPCHUS PE3yNLTATOB BBIIOIHEHHONO MCCiIenoBanus. Ilpunoxenne B Bxmodaer 1 akT 06
HCIIOJIb30BaHUHU B yueOHOM mporecce. PaGora BkmogaeT 207 CTPaHHIl MAIlXHOIIMCHOTO TEKCTa,
COAEPXKHUT 88 PUCYHKOB U 24 TaGIIHIIEL.




Bo BBeeHMH 060CHOBaHA aKTYaIbHOCTH TEMbI paboTeI, ONpeseNieHbl OOBEKT, IPeAMeT,
[CTE 1 3371391 TICCePTallMOHHOM paboThl. ChopMymMpoBans! HayHAS HOBH3HA, TEOPETHYECKAS
M TpaKTUYecKas 3HaYMMOCTh. M3JI0KEHBI OCHOBHBIE IOJOXKEHHS, BBIHOCHMEIE Ha 3aluTy,
MH(POPMAIHS 0 BHEAPEHUAX, TyOIMKAIIHAX 110 MaTepHuagaM padoTEl.

IlepBas rmaBa puccepTamud HocBsIeHa aHaM3y COBPEMEHHOIO COCTOSIHHS BOIIPOCOB
CO3/1aHHUs CHCTEM KOMIIBIOTEPHOTO 3pEeHMS Ul OOHApyIKeHHUS ne(eKTOB MeTautonpokara B
3aBOJICKHX yC/I0BHAX. B paboTe paccMOTpeHbI 0TyaBTOMaTHYECK e METOIbL Pa3sMEeTKH, KOTOpbIE
TOSBOJIAIOT CYINECTBEHHO COKPATHTH 3aTPAThl BDEMEHH M PECYPCOB HA HOJINOTOBKY 00YYaroImux
HaOOPOB NAHHEIX; OAXOBI K 00YIEHHIO MOIETICH HEHPOHHBIX CeTeH Ha OrpaHUYEHHBIX Habopax
AGHHBIX; COBPEMEHHBIE MOJIENN O0YUCHNsI HEHPOHHBIX CEeTel Ha YaCTHYIHOMN pa3MeTKe B 3a1auax
Pacrio3sHaBaHUA  NEPEKTOCKONMYECKHX — U300paxkeHHH W METOABl  NPOTHO3MPOBAHUS
(meTexTHpoBaHus) Ne(eKTOB, a TAKKe IIPOTrpaMMHBIE PEATU3AINH STHX METOJIOB.

IIpoananu3upoBansl HemoCTaTKH CYIIECTBYIOIMX CHCTEM KOMIIBIOTEPHOTO 3pEHHSL.
Onpeneneno, uro B Poccum Ha PBIHKE OTCYTCTBYIOT CHCTEMBI, CBOOOIHBIE OT JAHHBIX
HEJIOCTAaTKOB, C(HOPMYIHPOBAHEI TpeGOBAaHMS Ha MOJIEPHHU3AIUIO CYIIECTBYIOIIUX CHCTEM
KOMIIBIOTEPHOTO 3PEHHS 110 IIPEOIOJICHUIO BBISIBIIEHHBIX HEIOCTATKOB.

Bropas riasa mocssmena paspaGotke AJITOPUTMOB OOHAPY>KEHUS E(PEKTOB B U3/EIHAX
MCTaJIITyprivecKoro Npou3BOACTBA, KOTOPEIE TPeOYIOT MHTErpaLiy COBPEMEHHBIX TEXHOJIOTUH
KOMIIPIOTEPHOr0 3peHHs, TAaKHX KakK TPaHCHEPHBIA MOIXOX M METOIB AKTHBHOLO oOyueHwusl.
Ilokasana BO3MOXHOCTE 0GECIICUEHMS BBICOKOH TOYHOCTH uneHTHGuKauu  gedexToB ¢
BOSMOXXHOCTRIO  aBTOMATH3alMK  CIIOXKHBIX IIPOM3BOACTBEHHBIX IPOLECCOB H  IIOBBIIICHHS
KaqecTBo NpoAykumH. Paspabotan anroputv s obydenus HOBOI APXUTEKTYPBI TITyOOKOM
HEHPOHHOM CeTH, paboTarommell ¢ MaIbIM KOIHYECTBOM AHHOTHPOBAHHBIX JaHHBIX. Paspaborana
METOIMKAa aKTHBHOTO OOY4YeHHUs ISl KOMOMHHPOBAHHOMN ApXUTEKTYpPBI IIyOOKOH HeHpoHHOM
ceru. IIpoBeneHa amamnranys COBPEMEHHBIX TEXHOIOIHIA ITyOOKOTrO OOYYeHUs! IS pelIeHHs
3a]1a4 IPOMBIIIICHHOH nedekTockonuu. PaspaboTana u ucclenoBaHa cucTeMa KOMIIBIOTEPHOTO
3peHus OOHapyxeHHs NeeKTOB MeTaTypruyeckoro IIPOU3BOACTBA, KOTOpas BBIIOJIHSET
00paboTKy nedekToCKONnIECKuX H306pasKeHH L.

Ilpencrasnena apxurexrypa Ttpancdeproro OOy4YeHHs MOJENH Ui TpeaoOydeHus
ResNet50 ¢ apanTanueit u 3amoposkoit cioes, ¢ TIOCIIEYIOmEH Iiepeiadell ruIepnapamMmeTpoB Ha
KoMILIekcHyro monens YOLOvVIO (merexuuro, cermenrarmio, knaccuukanuro). Paspaborana
KOMIUICKCHasi MaTeMaTH4ecKas MOJEeNIb C HCIOJIb30BAHUEM HHCTPYMEHTOB Ha OCHOBE
CBEPTOYHBIX HEUPOHHBIX CETEH COBMECTHOIO aHAIIN3a MAPKUPOBKH H e eKToB.

OGOCHOBaHBI W  PEJTIOKEHEI THOPH/HBIE  AITOPUTMBI  KOMITBIOTEPHOTO 3peHus,
COYCTAIOMNE HHCTPYMEHTBI IIyOOKMX HEUPOHHBIX CETe, UIS ITOBBIIICHUS YCTOHYHMBOCTH K
IIPOMBIIIJIEHHOM ITOMEXaM.

B Tperbell rnaBe paccMOTpEHBI aIrOPHTMBI JeTEKIHH Kpacs, IOHUCKA 3aCBEYEHHBIX
u300paxeHuit, ux o6paGoTka U NIPOTHO3UPOBAaHHE B COOTBETCTBUH C MOMEILSIMH,
PACCMOTPEHHBIME W MCCIE/IOBAHHBIMH BO BTOPOii IiaBe. [IpoexThpyercs aremr, KOTOPBIi
HCTIONE3YET METO/IBI 00YYeHHUs ¢ TIOAKPEIICHUEM [T OGHAPY KEHHS nedexroB. Onpenensrorest
CTpaTeruu BbIOOpa NEHCTBUM U CcIIOCOGH! OGHOBICHHUS ITOTUTHKH pa3paboTaHHOH apXUTEKTYpHI




HEHPOHHOH ceTd. TIpOBOASTCS SKCIIEPUMEHTEI ¢ Pa3pabOTaHHBIMH AITOPHTMAME M METOIAMH,
OLCHUBAIOTCS KX CMOCOOHOCTH K OOHAPYKEHHUIO Te)EKTOB 1 Pacro3HaBaHUIO MAPKUPOBKH.

PaspaGoTan u uccnenoBan xommiexc AJITOPUTMOB aKTUBHOT'O ¥ TPAHCHEPHOTro 06ydeHuUs!
JUI. MUHMMH3AIMY Pa3MEUEHHBIX TaHHBIX.

B uerBéproii rnaBe paspaGoraHsl MeTommKH u AITOPUTMBI, IIpeIHA3HAYEHHBIE IS
s} dexTuBHOM paboTHI Ha METAJLTypru4eCKOM IIPOM3BOJICTBE B yCIOBHUSIX OIPAHHYEHHOTO 06beMa
aHHOTAIMOHHBIX NaHHBIX. PaspaGoTan IporpaMMHO-ammapaTHsIi KOMILJIEKC, 00eCIeYnBaIOIIMIA
HaJIOKHYI0O H YCTOWYHMBYIO pabGOTy CHCTEMBI KOMIIBIOTEPHOTO 3pPEHMSI B YCIOBHSIX BBICOKOMH
AMHAMH M IIOMEX Ha MPOM3BOACTBE. CHHXDOHM3AlUs KaMepbl CKaHWPOBAHHUS MECTHOCTH W
OCBELICHUA O00CCIEYNBAIOT YETKOCTh H306paXKEHHUs OpH  JBHXXEHHH M3JENHsI IIPOKaTa.
PaszpaGotansl u mccnemoBans TIapaMeTphI ULl aBTOMaTHYECKOIO0 U3MEPEHUS] TEOMETPHUECKHX
MAHHBIX JE(PEKTOB KOOPAMHAT ONpENeIICHHUs HaOopa andasuta Kieiima. Crammaprusanus
TCCTHPOBAHHS ITO3BOJIAET aBTOMATH3UPOBATh CHCTEMY KOMITBIOTEPHOIO 3pEHHUs U1 CHHDKEHUS
TPYIOEMKOCTH, YBEITMIECHUS HAIEKHOCTH H IOCTOBEPHOCTH OI[EHKH 9KCILTyaTallMOHHOTO pecypca
U3/ICTIH METaJUIONpOKaTa.

B 3akmouenun OPCACTaBIIEHBI OCHOBHBIE BHIBOJBI 110 pa60Te.

Hay4ynas noBu3Ha quccepranuu Mopruna K.B. 3akmouaercs B:

1. pa3spaGoTke IPUHIUIIOB MOCTPOCHHUS CHCTEM KOMIIBIOTEPHOT'O 3PEHUSI C MTOBBIIICHHOM
HaNCIKHOCTRIO, TO3BOJIIOMKUX YMEHBIIUTD YHCIO IPOIYIEHHbBIX Ne(PEKTOB M HEBEPHBIX
Pacro3HaBaHUH MapKHPOBOYHBIX OTMETOK 3a CYET HCIIOIB30BAHMS ABTOMATHUECKIX METOJIOB
MHTCIICKTYaIbHOr0 aHATH3a H300pa)KeHUH, THOPHIHBIX AT OPHTMOB KOMIIBIOTEPHOTO 3pEHMS Ha
OCHOBE HEWPOHHBIX CETEH, METONOB IOBBIIICHHUS KOHTPAaCTHOCTH M YETKOCTH CUHUTHLIBAEMOIO
H300paXeHUsT aHAIU3HPYEMOTO YIACTKA JBUTAIOICHACS JICHTEL METAJIJIONPOKATA, a TAK)KE 3a CUET
AMHAMUYECKOT0 BBIOOpA METO/1a CXEMBI AHATH3A B 3aBHCUMOCTH OT YCIIOBH# pabOThI KaMepBhl.

2. pa3paboTKe KOMIBIOTEPHBIX METOIOB, MATEMATHYECKHX ¥ JITOPUTMHUYECKHX OCHOB
TIOBBIIICHHS HaZl)KHOCTH CYUTBIBAHHSI MAPKUPOBKU U 0OHAPYKEHHS IIOBEPXHOCTHBIX 1e(hEeKTOB
METAJIIONPOKAaTa, yCTPAHSIOMINE OCHOBHOM HENOCTATOK HM3BECTHBIX TEXHHUECKHX pelmeHuit —
3aBHCHMOCTD KaIeCTBA PACIO3HABAHHS OT CKOPOCTH KOHBeHepa.

Ily6amkanun o paGore. [To Teme auccepranuu omydaukosano 20 paboT, B ToM uucie
5 craTtedl B Bemymux PCUCHSHPYEMBIX H3laHMAX u3 mepeuns BAK, 4 cratbm B Marepmaiax
KOH(EPEHIMH, IPOUHIEKCHPOBAHBIX B MEXAyHapOAHOH HaykomeTpudeckoit 6aze SCOPUS, 6
CTaTedl B MaTepuantax MeXIyHapOAHbBIX U BCCPOCCUMCKHMX KOH(EPEHIHH, 5 CBHUIETENLCTB O
TOCYAapCTBEHHOM PETHCTpalMy IporpamMm st DBM.,

Teopernmyeckass 3HawmMocTh  padoThL Teoperndeckast  3HaYMMOCTE  paGOTHI
3aKJIIOYACTCS B pa3pabOTKe HOBBIX HOIXOJIOB:
- AJanTHBHOH METOJMKHM aKTUBHOTO OOyYeHHs, OCHOBAHHONW Ha CENEeKIHH HamGomee
HH(OPMATUBHEIX 0GPas3IOB ¢ y4eToM HEOIIPE/IEIECHHOCTH MOJIEIH.
- TCOPETUHECKAX OCHOB JUIsS HHTET PAlli MATEMATHYECKOTO AIlllapaTa CBEPTOUHbIX CeTeit,
TPaHCHOPMEPOB M MEXAHH3MOB BHHUMAHHS B CIMHYXO MHOr03aJa4Hyl0 MoJeib. Brepsrle




NoKa3aHa 3(p(EKTHBHOCTH COBMECTHOM ONTHMM3AHH 3a1ad pacno3HaBaHMs MapKHPOBKHM U
HeeKToB Yepe3 obLIMe NPH3HAKOBBIE IIPOCTPAHCTBA, YTO IIOBBICHJIO TOYHOCTH Ha 18% 1o
CPaBHEHHUIO C pa3JeIbHBIMU MOIEIISIMH.

- TIPUHIWIIOB ANaNTHBHBIX CHCTEM KOMIBIOTEPHOTO 3pEHHS, OCHOBAHHBIX Ha
MHOTOMCPHOM aHaJIi3¢ MPU3HAKOB (OCBEIIEHHOCTh, [EOMETPHS 06HEKTa) U 00paTHO CBA3M OT
Pa3paboTaHHOH  CHCTEMBI  KOMITBLIOTEPHOIO 3peHHs. OTO  cO3[JaeT  HOBBIM  Kjace
CaMOHaCTpaWBAKOIIMXCSI CHCTEM, YCTPAHSIFOIIUX 3aBUCHMOCTE OT CTATHYHBIX aJITOPUTMOB.

- Ha OCHOBE CHHTE3a allllapaTHBIX M MPOrPaMMHBIX KOMIIOHEHTOB [Tl IIPOMBILLIEHHOTO
KOMIILIOTCPHOTO 3penus. Pa3paGoTaHbl MPUHIMIEI CHHXPOHU3AIMH KaMEPhl M OCBEIICHHS HA
YpoBHE u3myeckux mporeccoB (0,5 Mc), uto obecreunBaer CTaOMIIFHOE KAYeCTBO
M300pa)KeHUI IPU JBHKEHHH 0OBEKTOB CO CKOPOCTBIO 110 2 M/C.

IpakTuueckas 3HaunMocTh paGoTsl. [IpakTHueckas 3HAYIMOCTS JHACCEPTAMOHHBIX
HCCJICIOBAHNM 3aKITFOYAETCS B

1. IlpuMeHeHHH METONUKH aKTHBHOI'O O0ydYeHHs] M THOPHAHBIX AITOPHTMOB B
KOMIUIEKCHOH MaTeMaTHYECKOH MO CHCTEMBI KOMITBIOTEPHOTO 3PEHUS II03BOJIHIIO MIOBEICUTH
50 (GEeKTHBHOCTS pacHoO3HABAHHS CHMBOJIOB MapKHpPOBKA W OOHapy»eHHs I[I0OBEPXHOCTHBIX
Ie()EKTOB M3JENHI METALTYPIrHYecKOro IPOU3BO/ICTBA (IOBEPUTENIFHAS BEPOSITHOCTE 98% st
MapKUpOBKH U 96% 1yt neexToB).

2. Vcnonb30BaHMH B MareMaTHYECKON MOJENH METOJOB HHTEJUIEKTYaIbHOTO aHallu3a
JIAHHBIX ~ O0OCCIICYMBAET COKpAIEHHE BPEMEHH a[allTAIiH IPH  BHEAPEHUH CHCTEMBI
KOMIIBIOTEPHOTO 3pCHUSA B IIPOU3BOACTBO, MIOBBIIEHHE HAICKHOCTH H YCTOWYHBOCTH K BHEIIHIM
(haxTopam 3a cuer HUHAMUYECKOH HACTPOHKH apaMeTpOB AJITOPHUTMOB.

3. TloBblIEHNT TOYHOCTH ONpPE/IENEH s KOOPANHAT AeexTa, oMM MAPKUPOBKH TIPH
ABIDKCHUH M3/ICITHS METAUIONPOKATA 38 CIET CHHXPOHM3AIMK paboThl KAMEPhI X OCBEIEHHS IpH
HCIIOJIb30BAHUH Pa3paboTaHHOTO IPOrpaMMHOI0 06ecreueH s .

Pesynbrarsl paGoTel BHEAPEHBI B:

- B aBTOMAaTH3MPOBAHHOU CHCTEME KOHTPOJIS 0OHAPYKeHHs AeekTa H MapKHpOoBKA Ha AQ
«BBIKCYHCKHI MeTalUTyprudecKuii 3aBoy, T. Brikca;

- B aBTOMATH3MPOBAHHOH CHCTEME KOMIIBIOTEPHOTO 3PEHHs Ha Y4aCTKe IPOH3BOACTEA,
MeTauTyprudeckux u3nenuid B OO0 «KASAK MOTOPCy, r. SIpocnasis;

- B yd4eOHOM mporecce MOCKOBCKOTO HHCTHTYTA OJICKTPOHHUKH M MaTeMaTHKU
HanmonanbHaoro uccnenoBarensckoro yaupepenteta «Bhicmmast mKkoa 9KOHOMHMKH», T. MOCKBa,
TO IOATBEPHKAAETCS COOTBETCTBYIOIMMHE aKTaMH BHEIPEHUSL.

ABTOpedepaT COOTBETCTBYET CONEPIKAHHIO JIUCCEpTaIUH.

3ameuanus no xuccepTannonHoii paGore:

1. Bo MHOTHX pasnenax (Hanpumep, paszuer 3.2) He xBaTaeT Goyee IIOAPOOHOTO ONMHMCAHM
PEIIaeMOH 3a/1a9K U BBIBOJIOB O JOCTHIKEHHH TPeGyeMEIX pe3ylbTatoB. UTo XoTerw IIOJIY9HUTh U
4TO MOJTyYHIIH B UTOTe? OMUCHIBACTCSI TOJILKO PE3YIIBTAT.



2. B rnaBe 3 xorenock 651 BUIETH GoJiee TIOZIPOOHBIE OMMCAHHS MCIIONIb3yEMBIX HAGOPOB
naHHbIX. KakoB 06bem BriGopku? Kakue IIPUCYTCTBYIOT Ne(EKTHI U B KaKOM KosmuectBe? Kakas
Kamepa MCII0JIb30BANIACE UL TOIYICHHS H300paskeHUit?

3. XoTenocs OB BHUIETH Goliee NOAPOOHOE OIKMCAaHHE OOBEKTOB KOHTPOJISI |
HCII0JIb3yEMOr'0 ISl PETUCTPAlMH JaHHBIX 060pYI0BaHUSL.

4. Ha crpanmune 102-103 yka3ssiBaeTcs «CyMMapHasi CTaHJapTHas HEOIPEIe/IEHHOCTD
Pe3yJIbTaTa H3MEPCHUs OHOBPEMEHHO YYHTHIBACT BIMSHUE CIIy4aifHBIX M U3BECTHBIX (haKTOPOB
HCONPEACICHHOCTHY. Kak KoM4ecTBeHHO BEIpakatoTcs GakTopk! Heompenenénnoctu? Kak 510
HCIIOJIb3YEeTCs B HaJbHENUIeM?

5. B BBIBOZIAX 110 r71aBe 3 yKasaHo, 9TO «BpeMs 0GHAPYKEHHS Ne(EeKTOB MeTayLIOpoKaTa
OT BHCAPEHHUS pPa3pabOTAHHOH CHUCTEMBI KOMIIBIOTEDHOTO 3pEHHSI B 9KCILTyaTallHOHHYIO
MH(pPACTPYKTYpy METallyprudecKoro IpOH3BOACTBRA yMEHBIIWIOCh Ha 20% OT MCHOB3yeMBIX
patnee MeToz10B». I'1ie 310 mokasaHo B TekcTe riaBbl 3? Toxe caMoe KacaeTcs BBIBOOB 110 [JIABE
2 0 XapaKTepUCTHKAaX TUOPHIHOTO ITOIXO0/IA.

6. B BeBomax mo rmaBe 3 ckasaHO, 4TO «ruOpHHAs MOJENb, O0BEAUHSIIONIAs
COBPECMCHHBIC IIOAXOIBI K MAalIMHHOMY O0Oy4eHHIO H 00paboTke aeeKTOCKOIMHYECKHX
H300paXkeHUH, TMO3BOJAET OGECIEYHTh BEICOKYIO TOYHOCTH >87%p. JlocTtatouna 7 Takas
TOYHOCTB? Y CTPaWBa€eT JTH OHa IIOTCHIUATBHEIX TTOTPeGHTEEH?

7. CnenoBano Os1 Gosee OAPOGHO 0GOCHOBATE BEIOOp Kamepsl MV—-CH089—10UM u
COOTBETCTBYIOIIETO OOBEKTHBA.

8. B pabore mpucyTcTByeT GOMBINOE KOJIHYECTBO AHITHIH3MOB (IDIHUHTY, (CTpay,
«bartu», «one—shot», «few—shoty», «ITyITHHT» BO3MOKHO JTH HX XOTS GBI YaCTUYHO 3aMEHUTH Ha
pOCCUICKHE aHAJIOTH?

9. Jluccepranusi He JMIIEHA ONEYATOK M HEKOTOPO# HEOPEKHOCTH O(OpMIIEHHS:
OTCYTCTBYET PUCYHOK 27, B hopMmyte, onuckBaromeii pyukuuonan d(y,g(+)) (ctp. 76), yncnuTens
M 3HAMCHATEIb PABHBI, HA PUCYHKaX 12, 16 W HEKOTOPBIX APYrUX OTCYTCTBYIOT NMOAIUCH OCEH,
puc. 18 Heverkwit.

YKa3aHHbIC 3aMeYaHus He BIMSIOT Ha HAYUHYIO H IIPAaKTHIECKYIO [EHHOCTh pe3ybTaToB
pabotel Moptuna K.B.

3akioueHue

HoBble HayuHble 3HaHHS, NpeJCTAaBIEHHBIE B paGoTe, HMEIOT [PaKTHYECKYI0 U
TCOPETHYCCKYIO  3HAYUMOCTB, HM3JI0OXKCHBI ~ JIOCTATOYHO IOJHO M HAYYHBIM  SI3BIKOM.
Hucceprannonnas padota «Pa3paGoTka MeTOIHIECKOrO, MaTeMaTH4Y€eCKOro, MPOrpaMMHOIo,
TEXHHYECKOr0 W NpPHOOPHOro oGecreveHnsi CHCTEMbl KOMNBLIOTEPHOrO 3peHHsl s
CYHTBIBAHAS MAPKHUPOBKH H 00HAPY)KEHHSs MOBEPXHOCTHBIX Je)eKTOB METALIONPOKATAY
ABJIACTCA  3aKOHYCHHBIM, AaKTyalbHbIM Hay4YHBIM MCCJIEIOBAaHHEM, O0JafaeT BHYTPEHHHM
€MHCTBOM. ABTOpedepaT IMccepTaniy HaIexKamum 06pa3oM o(pOPMIIEH U OTPaXaeT ee CyTb.
Pe3ynbraTel mpOBENEHHEIX HCCIIEIOBaHUH MOTyYeHBI BIEPBBIE, OHH JIOCTOBEPHBI, & BBIBOJBI
000CHOBaHBL. JluccepTallus MOIHOCTBIO COOTBETCTBYET TpeGoBaHusIM «I100MKEHHS O IIOpSIIKE
IPUCYXICHUS YUCHBIX CTENICHEH», yTBepKaAeHHoro IToctanoBnenuem [pasurenscTBa PO ot 24



centTsiOpst 2013 r. Ne 842 (pen. ot 16.10.2024), B OTHOIIEHNH KaHAUIATCKUX AuccepTanuil. Ee
aBrop, Moptur KocTanTuH BraguMupoBHY 3aciIy)KMBAeT IPHUCYKIECHUS YYECHOHW CTENEHH
KaHIuaTa TEXHUYECKHX HAayK IO cremualibHOCTH 2.2.8. «Meroasl U IpHOOpBl KOHTPOIS H

JTUArHOCTUKU MaTEPUANIOB, U3ENIUH, BEIIECTB U IIPUPOJHON CPEIBIY.

S1, JlenucoB EBrenuii CepreeBud, [ar0 COIVIacHE€ HA BKJIIOYEHUE MOHMX II€PCOHAILHBIX
JAaHHBIX B JIOKYMEHTBI, CBS3aHHBIE C paOOTONM IHMCCEPTAllMOHHOIO COBETA, U MX JAJILHEHIIYIO
00paboTky.

O¢unuaabHbIi ONMOHEHT:
KaHI¥IaT TEXHUYECKUX HAyK, IOIEHT, TOMEeHT Kadeaphl paTuo3IeKTPOHUKHA U MHHOPMAIIMOHHO-
mmepurensHoit  TexHukn, PI'BOY BO «Ka3anckuii HalMOHAIBHBIA HCCIIENOBATENILCKUN
texHnueckui yausepcuteT uM. A.H. Tynonera-KAN»

=2 . Jenncos Eprennit Cepreeud
20172025

Cenenust:

[TosiHOE HAMMEHOBAHKE OPTaHU3AIHH:

denepaibHOE TOCYJApCTBEHHOE OIO/DKETHOE 00pa3oBaTeIbHOE  YUYPEKIAEHUE  BBICIIErO
obpa3oBanus «Ka3zaHCKU HAIIMOHATBHBIM MCCIIEOBATEIBCKUM TEXHUYECKUH YHHUBEPCHUTET HM.
A.H. Tynmonesa-KAWN».

420111, r. Kazans, yn. Kapna Mapkca, 1. 10.

Ten.: +7 (843) 238-93-75. Dn. anpec: esdenisov@kai.ru
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