YTBEPKJIAIO

[IpopekTop no Hay4uHOU
paboTe ¥ MHHOBALIMAM
TRl AOY BO «TYCYPy

OT3bIB BEAYINEH OPT AN IHEIAHIHI :
DenepanbHOE roCy1apCTBEHHOE ABTOHOMHOE 06pa3()BaTenLHoe"Mpemti'Hne 8b?§HIeFO obpazoBaHUs
«ToMckuii rocy1apCTBEHHBIH YHUBEPCUTET CUCTEM YIIPAB/ICHHUS H pa,:‘[’Ho‘ﬂeKTpOHHKH» (TYCVYP)
Ha guccepranuio Moptuna KoncrantnHa Bragumuposuua

«Pa3pa60TKa METOAHYIECKOr0, MATEMATHYECKOI0, MPOTrPAMMHOIO, TEXHHYECKOI'O H ]'lpl’lﬁOpHOl"O
o0ecreueHHA CHCTEMEI KOMIBIOTEPHOI'O 3pECHHA 1/l CYRTHIBAHUA MADKHPOBKH H 06Hapymemm
NMOBEPXHOCTHBIX Ile(l)eKTOB META/LIONPOKATA»,

NpeacTaBl€HHYIO HA COMCKaHHUE yquOﬁ CTCIICHU KaHauaaTa TEXHHWYCCKHUX HAayK Mo CIICLHaJILHOCTH 2.2.8
- MGTOI[BI nu l'[pPI60pr KOHTPOJII H AUATHOCTHUKH MaTCPHAIIOB, HSHCHHﬁ, BCIICCTB U HpHpOHHOﬁ cpeanbl

HcnonbzoBanre cucTeM MalIMHHOTO 3pEHUS IS aBTOMATHYECKOTO OOHapyxkeHus aedeKToB
TO3BOJISICT 3HAYMTEIBHO COKPATHTH 3aTPAThl HA MPOU3BOACTBO. PaHHee BhisB/IeHHE AePEKTOB YMEHBIIAET
KONUYECTBO Opaka, CHKXKAeT 3aTpaThl Ha NepepaboTKy M YTHIHM3AUMIO Ne()EKTHBIX HM3AEIUH, a TaKKe
MHMHMMHU3UPYET IPOCTOU OOOpYHOBaHUS. ABTOMATH3ALMS IIPOLIECCOB KOHTPONIS Ka4yecTBAa IMIOMOTAET
YCTPaHHUTL OINMOKH, BbI3BAHHBIE YENIOBEUECKUM (DAKTOPOM, TAKHM KaK YCTaIOCTh M OTBJIEKAEMOCTB,
BJIMAIIOLINE HA TOUYHOCTH BHIMOJIHEHHA 3a1a4. MaliMHHOe 3peHre paboTaeT KPYriocyToYHO 0e3 CHIDKEHMS
[POW3BOIUTENLHOCTH, obecreyrBas cTaOWIBHOCT M HANeXHOCTh Pe3yJabTaroB. IIpuMeHeHHe CHCTEM
MaIIMHHOTO 3peHHs CIIOCOOCTBYET CO3NAHUIO Oe30MacHbIX pabourX MeCT. PaGOTHUKH 0CBOOOXKAAIOTCS OT
MOHOTOHHBIX H ITOTEHIHAILHO OMACHBIX 337124, CBA3aHHBIX C KOHTPOJIEM KauecTBa, UTO YIyYIIAeT YCIOBHS
TPpyda W CHIKAET PHCK NPOodecCUOHATIBHBIX 3abojeBaHHH. VYiydiueHwe Ka4decTBa NPOAYKLHH H
COKpallEHWE OTXOJOB CMOCOOCTBYIOT JOCTHXEHHIO LeJiell yCTOMYMBOIO pasBUTHA. DP(PEKTUBHOE
HUCITOJIb30BAHHE PECYPCOB M YMEHBIIEHHE HETATHBHOTO BO3/ICHCTBUS Ha OKPY AIOULYIO CPely CTAHOBSTCS
BaXHBIMH 3/IEMEHTAMH KOPIIOPATUBHOH COLMalIbHOM OTBeTCTR¢HHOCTH. Pabora MoptuHa K.B. nocesinena
CO3[IaHHI0 YCTOMYMBOM CUCTEMBl KOMIIBIOTEPHOIO 3pEHHS, CMOCOOHON paboTarh B YC/IOBHAX HH3KOTO
OTHOLIEHMS CHIHAV/IIYM U CHIbHBIX MPOMBILUIEHHBIX MomeX. Pa3paGoTaHHbBlE pellEHHS HE TOJIBKO
pelaloT 3a/aud KOHTPOJIS KauyecTBa METAUIONPOKATa, HO U (QOPMHUPYIOT OCHOBY Ui BHEAPEHUS
HHTEJIEKTYaIbHOM CUCTEMBI B MPOMBILIIEHHYIO OTPAcib YKOHOMHKH.

BrieykasanHoe 00OCHOBBIBA€T aKTyalbHOCTh IMPOBEHEHHBIX WCCIENOBaHUM, pa3paboTku
TUOPUIHBIX AITOPHTMOB JJis CHCTEMBl KOMIIBIOTEPHOTO 3pEHHsS KOHTPOIS BO3MOXHBIX Ie(eKTOB,
OpoOIyCKa M Pacrio3HABaHMA MAapKUPOBKH W3AETHH METaLIONPOKaTa, METOAOB HHTEIICKTYATBHOTO
aHanKM3a NaHHBIX, 00ecneurBalOIMX COKpAllEHUe BPEMEHH Ha BHEOPEHHE CHUCTEMBI KOMIBIOTEPHOTO
3peHus B POM3BOACTBO [UTA MOBLILUCHHUS ero 3 hekTUBHOCTH.

Hayuynas HOBH3HA NPOBeJeHHBIX HCCIEA0BAHUN H MOTYYE€HHBIX Pe3yJIbTATOB.

HoBusHa Hay4HBIX pe3yJibTaToB, NomyueHHbIXx Moptmieim K.B., coctouT B crneyioreM.

1. IlpennoxeHa CTpyKTypa MpOrpaMMHO-aIMNapaTHOrO KOMIUIEKCA CHCTEMBI KOMIBIOTEPHOTO
3pEHHS C TOBBINIEHHON HANEKHOCTBIO, MO3BOJIIOMASI YMEHLLINTh YUCIO NPOMYLIEHHBIX IeheKTOB U
HEBEPHBIX pacllo3HaBaHUll MapKUPOBOYHBIX OTMETOK 3a CUET HCMONB30BAHUSA aBTOMATHYECKHX METOIOB
HHTEJUICKTYaIbHOTO aHAIN3a N300paskeHHi, THOPHIHBIX AITOPHTMOB KOMIIBIOTEPHOTO 3pEHHS Ha OCHOBE
HEWPOHHBIX CeTeH, METOAOB IOBBIIIEHHUS KOHTPACTHOCTH W YETKOCTH CUMTBHIBAEMOIO W300paskeHus
aHATM3UPYEMOI0 y4aCTKa [BUTAIOLICHCS JIEHTH META/UIONpPOKATa, a TaKKe 3a CcYeT AMHAMHUYECKOro
BBIOOpa METO/]a CXEMBI aHAN3a B 3aBUCUMOCTH OT YCIIOBHM pabOThI KAMEPHI.

2. PaspaboTaHbpl KOMIBIOTEpHbIE METOABl, MAaTEMAaTHM4YeCkoe W NPOTpaMMHOe oOOecriedeHHe,
MO3BOJIAIONIME TIOBBICHTh HaJEKHOCTh CYMTBIBAHHMS MApKHUPOBKU H OOHApPY)KEHHS IOBEPXHOCTHBIX
nedheKTOB METAIONPOKATA, YCTPAaHAIOLIHE OCHOBHOM HEJIOCTAaTOK H3BECTHBIX TeXHHUYeCKUX pewenuii CK3
— 3aBHCUMOCTH Ka4yeCTBa PacliO3HaBaHUs OT CKOPOCTH KOHBeHepa.




TpaxTHyieckast SHAYAMOCT NMOTY4eHHBIX PE3YILTATOB.

1. IpakTryeckas 3HaumMocTs PE3YNETaTOB paboThI 3aKiIIOYaeTcs B CO3NAHMM METONMKH aKTHBHOTO
O0OyYeHHs IJIA TIOBBIICHWS HATEXHOCTH KOHTPOIL Ka4eCTBA DPACMO3HABAHMSA CHMBOJIOB MAapKHPOBKH M
TIOBEPXHOCTHBIX Ae(EKTOB M3AENMIi B 3aayax METaLITy PrudeCcKoif AeeKTOCKOMY W rHGPUIHEX aJICOPUTMOR
AIA CHCTEMBI KOMITLIOTEPHOTO 3PEHHS KOHTPOS BO3MOKHBIX nedexron.

2. Bpems  obHapyxkeHus AedeKToB MeTalTompokara OT BHCIDEHUA DPa3pabOTaHHOM CHUCTEMBI
KOMITBIOTEPHOTO  3pEHHS B SKCILTyaTalUOHHYIO VHOPAacTpYKTYpy ~METaLTypru9eckoro Mpow3BONCTEA
YMEHBIIUIOCH Ha 20% OT HCTIONB3yEMBIX paHee METOOB.

3. l'ubpunnas MOJITb, 00BEIUHSIOLTAs COBPCMEHHBIE IIOAXONBI K MAaIMHHOMY 0GY9EHHIO 1 06pabotke
AeEKTOCKONMHYECKMX H306PAKEHHH, TI03BOISICT 00€CIIeUNTh BHICOKYI0 TOYHOCTH >87% 1 CKOpOCTh paboThI

CUCTEMBI KOMHB}OTepHOFO 3pEHUsL B YCIoBUAX MCTAUTY pruUdeckoro MOPpOU3BOZICTBa I10 CPaBHCHHUIO C
HUCMONB3YEMOI CUCTEMOIA.

4. PaspaGoranHble TIpHGOp U CHCTeMa KOMIIBIOTEPHOTO 3pEHUA MMEKOT 3HAYMTENEHbIN NOTEHIHAN I
TIPUMEHEHUS B METAJLTyprU4ecKOM IIPpOM3BOJICTBE, CIOCOOCTBY MOBBILICHUIO KAYE€CTBA TIPOAYKITHH,
ONTHMHU3AIMH TEXHOIOTAYECKUX TPOLECCOB M CHIKEHHIO SKCIUTyaTallHOHHBIX pacxofoB. Mx BHenpeHue
TIO3BOIUT METAUTYPIHIECKUM MPENTIPHITUAM OCTaBaThes KOHKYPEHTOCTIOCOOHBIMM Ha MHDOBOM pHIHKE,
oGecriedrBas BEICOKOE Ka4eCTBO BHITTyCKAeMO TPOIYKUMHU NPOH3BOACTBEHHBIX JINHMIA ITPOKATA.

CTpykTypa ¥ conepxanne paGorsi.

Huccepranmonnas pabora cocTouT U3 BBCIICHIS, 9ETRIPEX ITAB, 3aKIIFOYEHHUS, JETHIPEX MIPIIOKEHHH U
CIHCKa JINTCPaTyphbl U3 155 HaumeHoBanwmii. PaGoTa BkmodaeT 207 CTPaHMIl MAITMHOIIUCHOI'O TEKCTa, CONEPKHUT
88 pucynkos u 24 TabmunesL

Bo Beenenuu paccMarpupaercst u 060CHOBEIBaETCS aKTyaJIbHOCTb UCCIIENOBAHNMA, KOTOpast 06ycrnoBneHa
pacTyImei MoTPeGHOCTEIO B aBTOMATH3ALUH TIPOLECCOB KOHTPOJIs Ka9e€CTBa MPOTYKLMH Ha IPOMBIIIIEHHBIX
NpCANPUATUAX, OTpENCNEHB OOBEKT M TNpEAMET HCCIeNoBaHHs, chopMynHpoBaHEl el M 3amauu
JMCCEPTALIHOHHOM paGoThl, ec HaydHAas HOBH3HA M TpaKTHYecKas 3HA9UMOCTb, TPECACTARICHH MOIOKEHN,
BBIHOCHMBIC Ha 3alIUTY, IPUBEACHBI CBEICHIA O BHEAPEHUH PaGoThI B IPOM3BOACTRO H O IyGIMKALWMSX.

B meproil maBe «AHaNM3 COBpEMEHHBIX METONOB H MoMeNeif onpenencHus AeheKTOB W3IeNHit
METaJLTyprueckoro IpOU3BOACTBAY PACCMOTPEHO COBPEMEHHOE COCTOSHHE BOIPOCA CO3NAHHS CHCTEM
KOMIBIOTEPHOTO ~ 3peHMs  OOHAapyXeHHs He(CKTOB METaJUIONpOKaTa B  3aBOICKMX YCIOBHAX W
TIOTyaBTOMATHICCKIE METOABI PAa3METKH, KOTOPbIe IO3BOJISIOT CYHMIECTBEHHO COKDATHTh 3aTPaThl BPEMEHU U
PECypCOB Ha MOATOTOBKY 00Y4aromuX HaOOPOB JaHHBIX, HHTEPZKTHBHEIE WHCTPYMEHTbI, IOTXOIBI K o0yUeHuro
Mopienelf HeHPOHHBIX CeTelf Ha OTpaHMYEHHBIX Habopax maHHbBIX, O6CYKIAIOTCS pE3yIBTaThl UCCIeMOBAHHS
aKTHBHBIX ~METOJ0B OOydeHHs, JETCKTHPOBAaHHA [e(EKTOB, pACIO3HABAHWSA MapKMpPOBKH  H3AENHii
MCTaJLIONpOkaTa M IPENCKasaHWs W3MECHCHMH METOJ@aMH TIPOTHOSMPOBAHMSA C HPUMEHEHHEM IIIyGOKHX
HEHpOHHBIX ceTel. ChHopMyTMpOBaHEI 3a0a4l UCCIIEAOBAHMINA TpeGOBaHKA K CHCTEME KOMIBIOTEPHOTO 3PEHHIs.

Bo Bropo# miaBe «Pa3paGotka anropuT™MOB M Momeneit TpaHchepHOTO OGYYeHHS CHCTEMBI
KOMIIBIOTCPHOTO  3pCHHS 171 3a8ad [POMBIIUICHHOM 1e(eKTOCKONMM» NpedIokeHa KOMILIEKCHAS
MareMarnieckas MOICNIb CHUCTEMBI KOMITBIOTCPHOTO 3peHMs OOHAapyXeHus He(eKTOB M pacro3HABAHMS
M3apkHUpOBKH  M3HENMH  METALIyPrMYECKOTO  MNPOM3BOACTBA,  KOTOpas  BBHIIONHSAET obpaboTky
IeEKTOCKONMYECKUX HM306paskeHuUit. Ipencraenena apxuTekrypa TpaHchepHOro obydenus mopmenu st
npenobyyenns ResNet50 ¢ aparrrauweti u 3aMoposkoit cioes, ¢ OCNenyIoLlel nepeadeli runepnapaMerpos Ha
KOMILIEKCHYI0 Momens YOLOvV10 (meTekmuro, cerMeHTarmro, wiaccuprkanpro). OmicaHel THOpHIHBIC
IITOPUTMbI ¢ MEXaHU3MAaMH aBTOMATHYECKOTO NMEPEKIIOYEHHs L 06y4eHHs HOBOM apXUTEKTYphl TTyGOKoi
HEHPOHHOH ceTH, paboTarounit ¢ MaTbM KOJHYECTBOM aHHOTHPOBAaHHRIX MNAaHHEIX, @ TakXe METOIHKa
MHTCIUICKTYABHOrO aHaMM3a JaHHBIX [ TIOBBIMICHAS HaJ€KHOCTH aKTHBHOTO 06yYeHHs kOMOHHMPOBaHHOM
ApXUTEKTYpPEl TyOOKoW HeliponHoi cetd. IlpoBemena amarrrarms COBPEMCHHBIX TEXHOJOTMI TITy6OKOro
00y4eHust s pEMCHNA 3a1a4 IPOMBILLTEHHOM Aed)eKTOCKOMHUH.

Tpetns rmasa «IIpuMeHeHNE AITOPUTMOB aKTHBHOTO METONa 06Y4ECHUS B pa3paboTaHHOM NPOTPaMMHO-
AIMapaTHOM KOMIUIEKCE)» MOCBAMIEHa pa3paGOTKe MpOrpaMMHO-alapaTHOTo KOMIUIEKCA, 06ecleqHBaromero
YCTOHYIHBYIO HAJEKHOCTL PaGOTHI CHCTEMBI KOMITBIOTEPHOTO 3PCHHSA M paspaboTaHHBIX AJITOPUTMOB IETEKLH
KpaeB 0ONaCTH MHTepeca, MOWCKA 3aCBEYCHHBIX M300P@KEHMH, UX 06paGOTKe B COOTBETCTBHHM C MOZIEIAMU
(ResNet50, YOLOV 10) B ycnoBrsix BLICOKHMX IPOM3BOACTBEHHbIX TIOMEX ¥ TMHAMHKH IIPOM3BOACTRA B PEAILHOM



BpeMeHW. [Ipe/ICTaBNEHbl pE3yNETaThl SKCTIEPUMEHTOR C [a3paGoTAHHBIMHU METONaMM W aNTOpUTMaMU,
OLEHHBAOTCA UX CHOCOGHOCTH K 3d)bekTHBHOMY OGHApyX)eHMI0 HeheKToB U Pacmo3HaRaHUI0 MapKHUPOBKH.
Pesynerarbl cpasnMBaroTCs ¢ napameTpaMi Ne(eKTOB M3 aTiaca THIIOBBIX nedekToB M mpoBoadTCA
CTaTUCTHYECKHMI aHATU3 YMCITA TOXKHBIX CpabaThIBaHMiA.

B uerBeproif mare «Paspaborka aNnapaTHOM 4YacTH CHCTEMBI KOMIIBIOTEDHOTO 3pEHHS IIA
METaJLTy prueckoro poM3BOACTBA» OITMCAH COCTaB MPUMGOpHOiT gactu CK3 u nporecc ee GyHKIHOHUPOBAHMS.
loxasaro, 4To aBTOMaTm3aums 3ToOro mpouecca TO3BONSET CHUZHTE TPYAOEMKOCTh NPOBEPKH KadecTsa
METAILIOIpOKaTa, YBENUIUTh ONIEPATUBHOCTE IIONyYeHUs PE3yITETaToB 3TOM npoBepkd. [IpuBeneHs! mpuMepsI,
ACMOHCTPUPYIOLIHE MOBBILICHUE TOYHOCTH U HAJCKHOCTH BEIABICHHS 1e(EKTOB U TOTHOCTH pacIio3HaBaHus
MapKUpOBKH M3/IEIIHI C UCTIONB30BaHMEM pa3paboTanHoil CK3.

PaccMoTpeHEI nepereKTHBEI AaNBHENIIEro COBEPIIEHCTBOBAHMA pa3paGoTaHHEIX METOOUK, ANTOPUTMOB
¥ METONIOB 00y9eHMs MOZeNell ¢ OrpaHMYeHHOM aHHOTaIHel HabopOB NaHHBIX M1 CHCTEMEI KOMIBIOTEPHOTO
3PEHI Ha METALTY PrU4e€CKOM TIPOU3BOACTRE.

3aKmo4eHHe CONEPKUT CIIUCOK OCHOBHBIX PE3ylIETATOR [IHUCCEpPTAIMOHHOMR paGoTEL.

CTenenb 000cHOBAHAOCTH M XOCTOBEPHOCTH MOJIOMEHHIL, BLIBOIOB ¥ 3aK/II09eHHH, coAepKAMMXCH B
AUCCePTaLuH,

JlOCTOBEPHOCTE pe3yNBTaTOB HCCIIEIOBAHMS OATBEPAIAETCA OILITOM YCMEIIHON BKCIUTyaTaluH,
Pa3paGoTaHHOR CHCTEMBI KOMITBIOTEPHOTO 3PEHHS B TeXe JHMHHH TIPOKaTa M COOTBETCTBYIOIIMMH aKTaMHU
BHE/IpeHus. HayuHble yTBepXA€HIs, BHBOBI ¥ MPAKTHYECKHE PEKOMEHIAINH OMUPAIOTCA HA CTaTUCTHYECKMIA
ananu3 6ombmero o6beMa JaHHBIX, HX MHTEPIPETALMIO C HCTIO Th30BaHHEM COBPEMEHHEIX METONOB 00paboTku
¥ aHau3 B UdpoBble m306paxenus. MeTonsl 6a3upyroTcs Ha TeopHn ry6oKuX HEHPOHHEIX ceTel, anmapare
ManIHHHOTO 00y9YeHHs, TEOPHE MHOKECTB U METOIOB ONTHMMI3a [IHIHA.

ITo Teme amcceprammu omy6nukosano: 15 paGot, 5 crareii B PELCH3NPYEMBIX HAyYHBIX H3JaHUAX,
pexoMennoBanHbx BAK mns my6mixarmmu Marepuanos muccepTauyu 10 CHEMMATBHOCTH 2.2.8, 4 craren B
KypHasax, MHACKCHPYEMBIX B MEXKXyHApONHO#H 6ase qaHHbIX Scopus, 6 paGoT B JPyIyX M3IAHUAX, TIONyYeHb! 5
CBUIICTENLCTB O FOCYAAPCTBEHHOM PErHCTpaliy mporpaMm i JBM.

PesyabTaThl paGoThI HCNONB3YIOTCH B PEKOMEHIYIOTCS 1S NpUMeHeHHs

1. B aBTOMaTH3MpOBaHHOM CHCTeME KOHTpONs oGHapyXeHus NedekTa W MapKUpoBKH Ha AQ
«BBIKCYHCKMIt MeTallTy prudeckuii 3aBos1», T. Buikca.

2. B aBTOMarM3MpoBaHHOH CHCTEME KOMIIBIOTEDHOTO 3pEHHMS Ha  Y9acTKe TIPON3BOACTEA,
MeTalTy prdeckux usgenuit B OO0 «KASIK MOTOPCy, r. SIpocnasis.

3. YuebHOM mponecce MOCKOBCKOTO WHCTHTYTa 3NEKTPOHHKM M MareMaTHKH HaIuoHaTEHOTO
HCCIIE10BaTeNIbCKOr0 YHUBEPCUTETA « BRICTas MIKojIa 3K0HOMHKMY», T. MOCKEa.

4. PesyneTarsl AMCCEPTALMOHHOTO MCCIEI0BAHMA MOTYT GBITH PEKOMEHIIOBAHE! U [IpAMEHEHUs Ha
TIPOMBILIICHHBIX NPEANPHATASX METALTYPriTdeckoro ¥ MallMHOCTPOMTENHLHOIO Npoduieii, Te UCTIONB3YTCA
MIOTOYHBIE TEXHOJIOTHH, IS KOHTPOJS Ka4eCcTBa W3ICIHii.

3aMeuanusi Mo AMCCEPTAUMH U aBTopedepaTy

1. B BeIBOmax maesl 2 MPHUBOASTCA cnenyromue gaHueie: «[ mOpumHBLIF Homxon obecrieduBacT paboTy
CHCTEMBI B PEXUME PEANIbHOIO BpeMEeHH (CKOPOCTh 110 2M/C) ¢ TOYHOCTBIO PacliO3HABAHMS MapKHPORKH > 98%
¥ 1eeKTOB > 96%, CHIDKAs KOMHYECTBO JIOXKHBIX cpabaTsiBanmit Ha 20—25% (akT BHenpeHust M2003000-YTB-
19/25)» omnako B TeKCTe IaBbI AUCCEPTALMHA M IPUIOKECHHOM aKTe BHEAPEHHUSA 3TH JaHHEBIE OTCYTCTBYIOT.

2. B mase 2, naparpa¢ 2.1 cka3aHo, 9T0 «KOMGWHMPOBAHHAS MOIEIH, HCIIONE3YI0Iast IIPeRo0ydeHHYT0
ResNet50 mis u3BnedeHis npusHakos u HactpauBaeMyo YOLOvV10 s JNETEKTUPOBaHWS Ae(PEKTOB, [103BOJISAET
3¢ dexTrBHO 06ydaTHCS Ha OIpaHUYEHHOM Ha6Ope JaHHBIX Ae(eKTOCKOMMIECKHX u306pakenuii». [pu 3ToM He
TMPUBOJMTCH Kakoe MHHUMATEHOE COOTHOLICHHE MOXKET MMETEH OrpaHMYEHHBIH HaGop NAHHEIX IV MOZENH
OTHOCHTEIIbHO PEKOMEHIYEMOT0 H Kakoe KOIMYECTBO JaHHBIX HEOOXOOMMO IS TECTHPOBAHMA.

3. B mase 3 B Tabnunax 7 - 10 DpHBORATCA PACCIATAHHEIE FEOMETPUIECKHE rapaMeTpsl 00HapyKEHHOTO
AedexTa, ONHAKO OTCYTCTBYeT ONWMCAHHE KakuM 06pa3oM OCYIECTBISJIACh KOppEKILHA JIUCTOPCHUA
MHPOKOYTONEHOT0 0ObEKTHBA KaMEPEL.

4. B rmase 3, naparpad 3.3 muccepraumm, pucyrkm 40 u 43 Ty6IMpyroT Apyr Apyra.

5. B paGoTe OTCYTCTBYET ONHMCaHHe HCTIONB3yeMOr0 MMKPOKOHTDOJUIEpA B amIapaTHO-IPOrPaMMHOM
CHUCTEME U €T0 IIPEUMYIIECTBA TIepe aHATOTaMU.



6. He packpeIto B monkoit Mepe kakum o6pazoM mpoucxoaut nipeJIBapuTeNbHas GUTbTpaLHrs
OT LIYMOB H apTe()akTOB MapKHPOBKH U MOBEPXHOCTHBIX Ae(EKTOB B MOJAENH, TAKKE HE onpesiesieHa
KOJTMYECTBEHHO €€ 3QDEeKTHBHOCTS.

7. HyHKTBI Hay4HOIT HOBM3HBI M TIOJIOKEHHMS, BHTHOCHMBIE Ha 3AIUMTY HE B MOJHOH Mepe,
OTpaXKaroT APy Apyra.

3axnmrouenne

Homsons urorw, cremyer ormertdts, uTO [IpUBEI€HHBIC 3aMEYaHUs He CHWKAIT oOiiei
TIONIOXKUTENLHOH OLICHKH [HCCEPTALMOHHOM pPaGoThl, 3aTPOHyTass B HEH TeMa HMEET 3HAYMTENIbHBIi
TIOTCHLHMAT T NalbHeHIero paspuTus. Jluccepralys BbIMOJHEHA Ha aKTyaJbHYIO TeMy, SBJsSETCH
34BEPLICHHON paboTOH, M CONEPIKHT pellleHHe BaKHOMN NPaKTHYECKOH 3a[auy 10 CO3AaHUIO METONOB U
MPUOOPOB KOHTPOIIS COCTOSHUS OOBEKTOR MHTepeca.

Conepxanue auccepTaluu COOTBETCTBYET NACMOPTy Hay4YHOU cnenuaibHOCTH 2.2.8 — «Metoasl
H NPUGOPBI KOHTPOIS W IMATHOCTUKH MATEPHAIIOR, M3NIEITHH, BEIECTB M MPUPOJHOM CPEbl» B 4ACTHOCTH,
TyHKTaM 3, 4, 6-8. Pabota oTBeuaeT TpeGoBanuaM MYHKTOB 9-14 «ITonoxenns o nopsaake mpucysaeHUs
YHCHBIX CTeleHeH», yTBepkaeHHoro IlocranosnenueM IpaButenscta PO or 24.09.2013 T Ne 842 (B
AEHCTBYIOIICH penakumm), a ee aBrop Moptun KorcranTun Bnagumuposna 3aCTYKUBAET MPUCYKICSHUS
€My y4EHOH CTeIICHH KaHMaTa TeXHUYECKHX HAYK.

JluccepranionHas paGota u OT3bIB Ha Hee OGCYKIEHBI HA 3aCeaHNU HAay4YHO-TEXHHYECKOrO
cemMuHapa Kagenpbl TeneBuneHns u ynpasiexus (TV) DenepalbHOTO rOCy.1apCTEEHHOIO aBTOHOMHOTO
00pa3oBaTENbHOTO YUPEKACHUS BBICIIENO 00pa3oBanus «TOMCKMI roCyIapcTBeHHbI YHUBEPCUTET
CUCTEM YNIPABJICHHSA W PalUO3IEKTPOHUKIY (POTOKOI 3aceaanus Ne 1 ot 02 OKTA0ps 2025 roxa).
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