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AHHOTaIs

MucomruinHa  «CucTemMbl  TeXHUYECKOTO  3pDeHHsT Ha IIPOM3BOJCTBE» BXOAWUT B
oOpa3oBaTe/ibHYI0 TIpOrpaMMy BbICIIero oOpa3oBaHusi — TiporpaMMmy 0OakanaBpuara TI10
HaripaBjieHu0 1oArotoBky/ creguanbHOCTH  11.03.01  «PaguorexHuKa» HarpaseHHOCTH/
cnenanusaumy  «PafvoTexHUYecKMe  CUCTeMbl  CBsi3W».  [luciunuivHa — peanmusyeTcs
obpa3oBaTesibHBIM 0(hrcoM VHKeHepHOM IIKOJIbI.

JucuunivHa HallesieHa Ha ()OPMHUPOBAaHUE Y BBIITYCKHMKA CeIyOIINX KOMIETeHLIUN:

IMTK-5 «CnocobeH TIpOeKTHUPOBaTh, pa3pabaThiBaTh, BHEIPATH U  COMPOBOXK/AThH
MH(pOpMaLMOHHbIE CUCTEMbl TEXHUUYECKOTO 3pEeHMs /Il aBTOMAaTU3MPOBAaHHOIO KOHTPOJIS,
aHa/jM3a v yrpaBJieHHs MPOU3BO/|CTBEHHbIMH TPOLIeCCaMM»

Copiep>kaHye JUCLMIIMHBI 0XBaThbIBaeT KPYT BOMPOCOB, CBA3aHHbBIX C IPOEKTUPOBaHUEM,
anmnapaTHOW W TMPOTrpaMMHOM peanu3aljyed, a TakKe WHTerpaluyeid MpPOMBILLIEHHBIX CHUCTEM
TexHu4eckoro 3penusi (CT3) B aBTOMaTU3MPOBaHHbIe NTPOM3BO/ICTBEHHbIE U POOOTOTEXHUUECKHe
KOMIL/IEKCHI.

[IpernofaBanve [AWCLMIUIMHBL TIpelycMaTpuBaeT ciefylomye (opmMbl OpraHU3aLuu
yuebHOro mporjecca: JieKIuu, 1abopaTopHble paboThl, caMocTosiTebHasi paboTta 00yuaromerocs.

[TporpaMMoi1 [UCLMIUIMHBI TIPeAYyCMOTPEHbI CreJylole BUJbl KOHTPOJS: TeKYLUi
KOHTPOJIb YCI1IeBaeMOCTH, TIPOMEXKyTOUHasi aTTectauys B popme auddepeHLIMPOBAHHOTO 3aueTa
(7 cemecTp), 2k3aMeHa (8 cemecTp).

OO11ast TPYZ0EMKOCTh OCBOEHHUSI AUCIUTUIMHBI COCTABJISIeT 4 3aUeTHBIX efuHUIbI, 144
yaca.

S13bIK 00yUeHHUS 110 JUCLIUTITIMHE «DYCCKUN».



1. [TepeueHb TUIAHUPYEMBIX Pe3y/IbTaTOB 00yUYeHHs 10 AUCLUTITUHE

1.1. Llenu npernofaBaHusi AUCLIUTIUHBI
dopmupoBaHue y

00yUarIUXCs

KOMIIeTeHIIUl B

00/acTi  TPOEKTUPOBaHUS,

pa3pa60TKH, HUHTEerpaiy “ O6CJIy>KI/IBaHI/I$I MMPOMBIIIJIEHHBIX CUCTEM TeXHHWYECKOI'0 3peHHUd

(CT3),

dBTOMATH3dllUH1 U pO60TOTEXHI/IKI/I.

1.2. [ucuuruivHa BXOJUT B COCTaB
obpa3oBanHus (Hanee —

OIl BO).

d TakKXe TIIpUMEHEHHs METOAOB MAIlIMHHOI'O O6yq8HI/IH Ui pelieHrsda 3a7ad4y

oOpa3oBare/nbHON  MPOTPaMMBbI  BBICIIIETO

1.3. TlepeueHb MyIaHWPYEMBIX pe3y/bTaTOB 00yUeHHs 110 AUCIUTUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTramu ocBoenus OIT BO.

B pesynbraTe m3yueHusi JUCLIMIUIMHBI OOYyYarOLUMACS [O/DKeH 00Js1afiaTh CeAyomyMU
KOMIETEHLIUSIMUA WU MX YacTIMU. KomneTeHLIMM M UHAMKATOPhI UX JOCTV)KEHUs NPUBEJIEHBI B

Tabsurie 1.

Tabsuija 1 — [MepeueHb KOMIIETEHIWIA ¥ MHAUKATOPOB MX IOCTV)KEHUS

Kareropus (rpymnma)

Kop v HammeHOBaHMe

KO,Z[ " HaMMeHOBaHHe MHAWKATOPA JOCTH KEHWA

KOMITeTeHLIUU KOMIIeTeHIUU KOMIIeTeHI U
[1K-5.3.1 3HaTh apXUTEKTypPy U IIPUHLUIILI
(YHKLIMOHUPOBAHUS TIPOMBILLITIEHHBIX CUCTEM
TeXHUUeCKOr0 3peHHsi, COCTaB afrapaTHbIX U
MPOTrPaMMHBIX KOMITOHEHTOB
[TK-5 Criocoben porD
[TIK-5.Y.1 ymMeTb aHa/IM3UpOBaTh
TIPOEKTHPOBATh,
TeXHOJIOTHUeCKHe OTepaljiy 1 BhISBJISATH 3a/jaun
pa3pabaThIBaTh,
aBTOMaTU3UPOBAHHOTO BHU3Ya/IbHOTO KOHTPOJISI
BHE/IPSITh U
[TK-5.Y.2 ymeTh BbIOMpaTh 060pyZOBaH1e U
COTIPOBOKATh
MporpaMMHbIe cpeficTBa 06paboTKU
vH(bOopMaLlOHHbIe .
M300paKeHHH
[TpodeccroHanbHbI | CUCTEMBI

€ KOMIIeTeHLIMH

TEXHUUECKOTO 3PeHHUSI
JJist

[TK-5.Y.3 ymeTb pa3pabaTbeiBaTh ¥ HACTPAaUBaTh
a/ITOPUTMBI Pacio3HaBaHUsl 0OBEKTOB U
KOHTPOJIS KaueCTBa MpOAYKLIMU

aBTOMaTHU3UPOBAHHOI O
ITK-5.B.1 B/afeTs HaBbIKaMU UHTErpaLiuu
KOHTpOJIsl, aHa/iu3a 1
CHCTeM TeXHUYEeCKOr'0 3peHUsI C
yIipaB/eHUs
TPOrpaMMHUpPyeMbIMU JIOTUUeCKUMU
MPOU3BO/CTBEHHbIMU
DOLECCAMIL kKoHTposutepamu (ITJIK), mpomsliiieHHBIMU
bori poboTamMu ¥ aBTOMAaTU3UPOBAHHBIMU JIMHUSIMU
[1K-5.B.2 BnazieTh HaBbIKaMU 3KCILIyaTaLiy,
JIMarHOCTUKY U OLleHKH 3¢()eKTUBHOCTH CUCTEM
TeXHUUECKOI'0 3peHust
2. Mecto gucturivHel B cTpyKrype Ol

[ucuuruiiHa MokeT 0a3upOBAThCsl HAa 3HAHUSX, PaHee NPUOOpeTeHHBIX 00yUarOIIUMUCS
TIPY U3yUEHUU CJIeAYIOMINX TUCIUTIIH:

L]

«AHanMTHUeCcKasi TeOMeTpUS U JIMHeliHas anrebpa»,

L]

«MaTeMaTu4yeCcKUi aHaIu3»,

L]

«TQOPI/IH BepOHTHOCTEﬁ N MaTeMdaTHhudeCKdd CTATHUCTHUKA»,

L]

«AIII‘OPI/ITMI/IBEILII/IH U IIpOTpAMMHUDOBAHUE»,




L]

«[IpuKnasiHOE MPOrpaMMHUPOBaHUEY .

3HaHUs, TONy4YyeHHble TPU M3yUeHWM MaTepuajia [JaHHOM [UCLUIUIMHBI, WUMEIOT
CaMOCTOSsITe/IbHOe 3HaueHue, TakK U UCTIOb3YI0TCS TIPY U3YUYeHUH IPYTUX AUCLUILIINH:
«OCHOBBI CO37jaHUS LIU(PPOBBIX ABOMHHUKOBY,
«CHCTeMBI C UCKYyCCTBEHHBIM UHTE/IIEKTOM,
«CucreMHOe MporpaMMHOe obecrieueHue.

L]

L]

14

3. OOBem U TPy10eMKOCTh TUCITATITUHEI
HNanHble 06 001IeM oO0beMe UCIUIUIMHBI, TPYJOEMKOCTU OTAe/NbHBIX BUJIOB yueOHOM
paboThI 10 JUCHIUTIIVHE (U pacIipeiesieHre 3TON TPYJOEMKOCTH TI0 CeMeCTpaM) TIpe/iCTaB/IeHbI B

Tabsuie 2.

Tabsuiia 2 — O6beM U TPYZ0EMKOCTh AUCLIATITUHBI

KadK

By mpoMe)XyTOYHOM aTTecTaljiu: 3auer,
mudd. 3auet, sk3ameH (3auet, Iudd. 3ay,
9K3.)

4, CopepykaHue JUCLUILIAHBI
4.1. PacripefeneHve TPy0eMKOCTU JUC
Pa3pesnibl, TeMbl AUCLUIIMHBI U UX TPYAO

Tabsmiia 3 — Pa3ziesnbl, TeMbl AUCLATIIMHBI, UX TJl

Audd.
3au4.,
OK3.,

[TUIT/IMHBI IT
PMKOCTD I1P

YA0eMKOCTb

Tpy10eMKOCTb T10 ceMecTpam

Neo7 Ne8
3 4
2/ 72 2/ 72
34 20
51 40
17 20
34 20
27
21 5
Hudd. 3au., IK3.,

0 pas/iesiaM ¥ BUZIaM 3aHSTUM.
MBeIeHbI B TabsuIe 3.

Pazpesnbl, TeMbl AUCLUTITUHBI

Jlekumu
(gac)

I13
(C3)

JIP
(uac)

KII/
KP

CPC
(uac)

Cemectp 7

Paspnen 1 OCHOBBI CHCTEM TEXHUYECKOI'O 3peHus
B IIPOM3BO/CTBeE.

Tema 1.1 [ToHsiTHe, Ha3HaueHWe U OCHOBHBIE
3a/la4M CUCTeM TeXHUYeCKOrO 3peHusl /IS
pellieHus] IPOM3BO/CTBEHHBIX 3a/iau.

Tema 1.2 ApXUTeKTypa Y IIPUHLUIILI
(YHKLIMOHMPOBAHUS CUCTEM TEXHUYECKOIO
3peHwust.

Tema 1.3 Knaccudukanys CiCTeM TeXHAUYECKOT0

3peHusl.
Tema 1.4 [IpumeHeHre CUCTEM TeXHUUECKOTO
3peHusi B IPOU3BO/ICTBE.




Pa3znen 2 AHann3 KOMIIOHEHTOB CUCTEMBI
TeXHUUEeCKOT0 3peHHsl B POM3BO/ICTBeE.
Tema 2.1 CpeactBa cbopa nH(OpMAIUH.

Tema 2.2 VHTepdetichl nepejauu AaHHBIX U 12

TIOJIK/IFOUEHUS Kamep.

Tema 2.3 AnnapaTHO-BbIUKMC/IATE/IbHbBIE

CUCTEMBbI TEXHAUYECKOTO 3DEeHUsS.

Pa3gen 3 MeTtozpl ¥ a/irOPUTMBI 00pabOTKH

1300payKeHH U BU/IE0KAIPOB B

TIPOU3BO/ICTBEHHBIX CUCTEMaX.

Tema 3.1 OcHOBHBIE MeTO/bI 00PabOTKHU U

aHasm3a U300paXkeHU U BUJIEOKaJPOB.

Tema 3.2 MeTozbl 0OHapyKeHus U

pacrio3HaBaHUsI 00BEKTOB Ha U300PayKEHUSIX U 8

BU/IeOKa/Ipax.

Tema 3.3 MeTo/ibl CerMeHTal[iU U BblJle/IeHHUs

obsacTeii MHTepeca Ha U300paKeHUsIX U

BU/I€OKAa/IPOB.

Tema 3.4 IIporpaMmHble CpefiCTBa peaav3alyu

aArOpUTMOB TEXHUUYECKOI0 3PeHMUs.

Pa3gen 4 CucteMbl TEXHUYECKOTO 3peHUsT Ha Oa3e

OZHOIJIaTHBIX KOMITbIOTEPOB

Tema 4.1 AHanu3 NpPOM3BO/CTBEHHOW 3a/lauv U

dopMrpoBaHue TpebOBaHHUK K BCTpaUBaeMOM 6

CUCTeMe TeXHUUeCKOr0 3peHust

Tema 4.2 AHamu3 ¥ BbBIOOp OAHOIIIATHOM

BBIUMC/IUTE/ILHOM T/1aThOPMbI UM afrapaTHbBIX

KOMITOHEHTOB CHCTEMBI.

Paspmen 5 IlpakThueckoe IIpUMeHeHHe CUCTeM

TeXHUYECKOI'0 3peHHs B IPOM3BO/ICTBeE.

Tema 5.1 IIpumMeHeHMe CHUCTEM TeXHUUECKOTQ

3peHus B Pa3/IMYHbIX OTpac/six

TPOMBILLIEHHOCTH.

Tema 5.2 PellleHre TUIIOBBIX IPOM3BO/CTBEHHBIX

3a/ja4 Cpe/iCTBAMU TEXHUYECKOTO 3PEHMUs.

Ntoro B cemectpe: 17 34 21
Cemectp 8

Pazgen 6 IIpoekTrpoBaHMe TEXHUYECKOTO 3PEHUS]

J/1s1 IPOM3BO/ICTBEHHBIX 3a/jay.

Tema 6.1 TIpoekTupoBaHue: aHa/MU3 TpebOBaHMI 4

Y TIOCTaHOBKa 3a/lauMu.

Tema 6.2 IIpoektpoBanve SCADA cucTemsl.

Pasgen 7 DBaeapeHue U omagka CUCTeM

TeXHUUeCKOr0 3peHUsI Ha NTPOM3BO/ICTBeE.

Tema 7.1 DBHeapeHue cUCTeM TeXHUUYECKOIO ’

3peHust
Tema 7.2 TectupoBaHue U OT/I1aJKa.

Tema 7.3 OLieHKa HaIe)KHOCTH CUCTEMBI.




Pasgen 8 TexHuueckoe oOCTy)KMBaHWE W aHA/IN3
pabOThI CUCTEM TEXHUUECKOTO 3PeHMUS.
Tema 8.1 OcMmoTp, BbIsBJIeHWe U YyCTpPaHEHUe
HEeMCIPaBHOCTEM.
4 2 1
Tema 8.2 TexHuueckoe 00CTy>KUBaHUE.
Tema 83  AnHamm3  paboThl  CHCTEMBI,
MpeJIOKeHUs1 MO0 ONTUMM3alUU U YJIyULleHHI0
paboTEhL.
Pazgpen 9 [IlpuknagHble 3afaud M KeUChI
TIpUMeHeHHs TeXHUYeCKOro 3peHust B
TPOMBILLIEHHOCTH. 8 12 2
Tema 9.1 [Ipumepsbl KeicoB.
Tema 9.2 IIpuMepsl peltieHus PUKIAAHbIX 3a/a4.
Ntoro B cemecTpe: 20 20 5
Htoro 37 0 54 0 26

[MpakTyecKass TOATOTOBKA  3aK/II0YaeTCsi B HEINOCPeJCTBEHHOM  BBIMOJIHEHUU
00OyJarIUMHUCS  OTpeJie/IeHHBbIX ~ TPYJOBBIX  (DYHKLMH,  CBSI3aHHBIX C  Oyayied
ripodeCcCMOHA/ILHOM JiesiTeNTbHOCThIO.

4.2. Cojep)kaHUe pa3/ie/ioB U TeM JIEKI[MOHHBIX 3aHSITHUM.
CojieprkaHue pa3/e/ioB ¥ TeM JIEKIUOHHBIX 3aHATHI MMPUBeIeHO B Tabmuie 4.

Tabnwiia 4 — Coziep>kaHue pa3ziesioB U TeM JIEKIIMOHHOTO I[UKJIA

Home .
P Ha3Banue v cofeprkaHue paszie/sioB U TeM JIGKLIMOHHBIX 3aHATHI
paszesna
1 Paspen 1 OcHOBBI CUCTEM TeXHUYECKOI'O 3peHHUs B [IPOU3BO/CTBe.

Tema 1.1 ITonsaTue, Ha3HaueHVe ¥ OCHOBHBIE 33/laud CUCTEM TeXHUUYeCKOIro 3peHusl
JJIs1 pellleHrs] NIPOM3BOJCTBeHHBIX 3afady. OCHOBHBIE TepMHUHBI U OIpefie/eHus,
Ha3HaueHHe CUCTeM TeXHUUEeCKOTO 3pPeHHUs, 3a/jJaul 0OHapY>KeHHsl, paclio3HaBaHus,
U/IeHTU(UKALIY, U3MepeHus], O3MUL[MOHUPOBaHUS U KOHTPOJISI IPOM3BO/ICTBEHHBIX
00BEKTOB.

Tema 1.2 ApxuTeKTypa W NMPUHLMIBI (YHKLIMOHUPOBAHUSI CUCTEM TeXHUUECKOrO
3penusi. CocTaB U (PyHKLMOHa/IbHAsA CTPYKTypa CUCTeMbl TEXHUUECKOIO 3peHus,
TIOC/IeIOBaTeIbHOCTh TIO/TyueHus], Tiepefjau, oOpabOTKM M aHanv3a BU3yasbHBIX
Jl@HHBIX.

Tema 1.3 Knaccudukarys cucteM TexHUUeckoro 3peHusi. Knaccudukanys cucrem
M0 THUIY TIOy4YaeMbIX JaHHBIX (AByMepHble W TpexMepHble [aHHbIe), CI0Co0y
pasMellleHrs], Ha3HAUeHUIO, CTelleHW aBTOMaTH3aliyd U NPHUMEeHsIeMbIM MeTOo[aM
00paboTKM M300pa’keHUH.

Tema 1.4 IlpuMeHeHue CUCTeM TeXHUYECKOTO 3peHUs B IIPOU3BOJCTBE.
Wcrionb3oBaHre CUCTeM TeXHUYECKOI'O 3peHus [/l KOHTPOJISI KaueCTBa, U3MepeHust
rapaMeTpoB, HWAeHTU(UKAIMM, COPTUPOBKH, TMO3ULMOHUPOBAHUS OOBEKTOB,
yTipaBJieHUsi 060pyioBaHHEeM M MOHUTOPHHTA TeXHOJOTMUeCKUX MPOLIeCCOB.

2 Paspen 2 AHanu3 KOMIIOHEHTOB CUCTEMb] TEXHUYECKOI'O 3peHHUs B [IPOM3BO/CTBeE.
Tema 2.1 CpexcrtBa cbopa mHbopmalmy. Turmbl Kamep W MaTpul]. PacueT moss
3peHusi, IPOCTPAHCTBEHHOTO Pa3pelleHus], TIyOUHbI Pe3KOCTH U yUeT ONTHUeCKUX
VICK&)KEHUM.

[TpombIIIeHHBIE KaMepBl.

Tema 2.2 VnTepdelichl nepejjauu [aHHbIX U MOAK/IHOYeHUs KaMmep. VIHTepdeicsl




TIOZIK/TIOUEHHs KaMep, YCTPOWCTB BBOZIa-BbIBO/ja U MeprGeprUifHOro 000pyA0BaHuSI.
OcobeHHOCTH — TIepefiaud  BH/IEOZIaHHBIX, CHHXDOHM3AlMd W  obecrieueHust
TpeOyeMoii TIPOyCKHOM CTTIOCOOHOCTH.

Tema 2.3 AmrmapaTHO-BBIUHC/UTE/BHBIE CHCTEMBI TEXHUUYECKOTO  3PEHUS.

[TpoMbIlIIeHHbIE  KOMIBIOTEPBI, BCTpauBaeMble TUIATPOPMBI, TpaduuecKue
YCKOPUTEM M OJHOIIAaTHBbIE KOMITbIOTEphl. TpeboBaHUS K MPOU3BOAUTEILHOCTH,
SHeproroTped/IeHH 0, HaZIe)KHOCTU 1 3alljuTe 000PY0BaHMUS.

Pazmen 3 MeTogpl M aArOpPUTMbI 00pabOTKH W300pakeHUd U BU/IEOKA/IPOB B
TIPOM3BO/ICTBEHHBIX CHCTEMaX.

Tema 3.1 OcHOBHbIE MeTO/IbI 0OpAaOOTKM M aHanMM3a W300pa>keHU U BUZIEOKA/IPOB,
[Tpeo6Gpa3oBaHue IBETOBBIX MPOCTPAHCTB, KOPPEKLUs SPKOCTH U KOHTPACTHOCTH,
¢unbTpanus  1mymMmoB, Mopdosoruueckas 00paboTKa, BbifiesieHWe TPaHUI] U
WH(POPMAaTHUBHBIX TTPU3HAKOB.

Tema 3.2 Metozbl 0OHapy)KeHUsI U paclio3HaBaHUsSI 0OBEKTOB Ha U300pa)keHUsIX U
BUzieoKazipax. OOHapy)keHWe, JOKaau3arys, KIacCUGUKAIMS U UAEHTH(DUKAIVS]
00bekTOB. OripesiesieHre TOOXKEeHUs, OPUEHTALIMH U reOMeTPUUYeCKUX TapaMeTpoB
TIPOM3BO/ICTBEHHBIX 0OBEKTOB.

Tema 3.3 MeToabl CerMeHTAl[dd W BblJe/IeHHsT 00ylacTeli WHTepeca H4
U300paKeHUsIX U BHUEOKaApoB.  [loporoBasi,  KOHTypHas,  KjacTepHas,
CeMaHTHUeCKasi cerMeHTalus. BoigeneHrne 00BeKTOB, AedeKTOB, TeXHOIOTMUECKHX
30H U IpYyrux o0JsiacTel UHTepeca.

Tema 3.4 IIporpaMmmMHbIe Cpe/iCTBa peasn3aljii airOPUTMOB TEXHUUECKOTO 3PEHUS.

bubsoreky, crieranm3upoBanHble SDK, cpenbl pa3pabOTKW U WHCTPYMEHTHI
MalIMHHOTO 00y4eHus. OpraHusanysi MporpaMMHON 00paboTKu M300pakeHud U
BU/IEOKAJPOB, BH3ya/nu3alys pe3y/bTaTOB W OIeHKAa KayecTBa paboThI
HeMpOCeTeBbIX MOJeJIen.

Pa3pen 4 CructeMbl TEXHUYECKOTO 3peHusi Ha Oa3e O/IHOTIIaTHBIX KOMITBIOTEPOB
Tema 4.1 AHamu3 TIPOM3BOJCTBEHHOW 3afaud U (OpMHUpOBaHUE TpeOOBaHMN K
BCTpanBaeMoli CCTeMe TeXHUYeCKOro 3peHusi. AHaIu3 TeXHOJIOTMYeCcKOol orneparuy
W yciaoBuid 3Kcrutyatauuu. OrpeseneHrde 00BeKTa KOHTDOJIsL, COCTaBa BXO/HBIX
JAHHBIX, TpebyeMoli TOYHOCTH, OBICTPOAEHCTBUS ¥  TPOU3BOAMUTEHEHOCTH.
dopmrpoBaHre TpeOOBaHWM K BBIYMCIUTEBHBIM Pecypcam, SHeprornoTpeb/ieHuto,
rabapurtam, uHTepdeiicaM MoJKIFOUeHNsI M PEXKUMY PeaslbHOTO BPeMeHH.

Tema 4.2 AHamu3 ¥ BbIOOD OJHOIIATHOM BBIUMC/IUTENILHOM TIaTGOPMBI U

anmapaTHbIX KOMIIOHEHTOB cucTeMbl. CpaBHEHHE OJHOIMJIATHBIX KOMIIbIOTEDPOB
(Single-Board Computer, SBC), cucrtem Ha Kpuctamie (System-on-Chip, SoC),
cucteMHbIXx  Mmogyned  (System-on-Module, SoM) ¥ NPOMBIIIEHHBIX
BBIUMC/IUTE/IBHBIX  TulaTdopM. Bbibop Kamepbl, TiepudepuiiHbIX YCTPOMCTB,
HakKomuTe/nel,  CPeACTB  OXJaXJeHUsi U 3JeKTPOMUTAHUS. OneHka
TIPOM3BOJUTE/ILHOCTU LIeHTPa/JIbHOTO TIpoLjeccopa, rpaduyeckoro YCKOpUTessi U
HEMPOHHOTO TIPOL[eCcopa C yueToM TpeOOBaHMIA pelllaeMOl 3alaull TeXHUUYECKOTO
3peHusl.

Pazgen 5 Ilpaktuueckoe TIpUMeHeHMe CUCTeM TeXHWUYeCKOrO 3peHUsi B
TIPOU3BO/ICTBeE.

Tema 5.1 IlpuMeHeHHe CHUCTeM TeXHUUECKOrO 3peHUsl B pas3/IMUHBIX OTPaC/X
MIPOMBILLIZIEHHOCTH. [IprMephl TUMOBBIX KeMCOB NMPUMEHEHHs TEXHUUYECKOTO 3PeHHs]
B MAaIIMHOCTPOEHHH, TPUOOPOCTPOEHNH, PaIM03/IeKTPOHHOM, MHIIEBOU W APYTUX
OTpac/siX [POMBILLJIEHHOCTH.

Tema 5.2 PenieHvie TUTIOBBIX IIPOM3BO/CTBEHHBIX 3a/1a4 CpeJiICTBAMM TeXHUUECKOI0




3peHusi. BeCKOHTaKTHBIM KOHTPO/b KauecTBa TIeYaTHBIX IU/IaT, OOHapy>keHWe u
pacrio3HaBaHWe M3Je/NWd, U3MepeHHe TeOMeTpUYeCKMX HX [apaMeTpoB,
MO3ULIMOHMPOBaHUeE JieTajlel U COPTUPOBKA NPOAYKLIWH.

Pazpnen 6 IlpoekTpoBaHKe TeXHUYECKOTO 3peHus [i/isl MPOM3BO/ICTBEHHbBIX 3a/1ay.
Tema 6.1 IlpoekTHpoBaHHe: aHa/iM3 TpeOOBaHMM M TOCTAaHOBKA 3aflaud. AHa/lu3
TpebOBaHUH ¥ TIOCTAHOBKA 3aZlaud; OIleHKAa BO3MO)KHOCTH TPUMEHEHHs]
TeXHUUECKOTO 3peHusi /il TIOCTaB/eHHOW 3aauu. OTambl IPOEKTUPOBaHUS
cucteMbl. TexHWueckoe 3aflaHMe Ha CHUCTeMY TeXHUYeCKOro 3peHus. AHaiu3
TIPOM3BO/ICTBEHHOTO TMpolecca. [Togbop Heob6xoaumoro o60pyAOBaHUS; TMOAO0D
TIPOrPaMMHOTO 00ecrieueHust; TIPOEKTUPOBAHUE KPETIEXKHBIX 3/IEMEHTOB, 3all[UThI,
KO)KYyXOB Y BCIIOMOT'aTe/IbHbIX 3/IEMEHTOB.

Tema 6.2 IIpoektupoBanue SCADA cuctembl. TpeboBaHus K UHTepdency
oriepatopa CT3: mpocToTa, MHGOPMaTUBHOCTb, MUHHUMMU3ALIMsSI OLITHOOK. 371eMEHTbI
uHTep(eiica: orobpakeHHe TeKyIero u300paXkeHUs, pe3yIbTaTOB KOHTPOJIS,

CTATUCTHUKHU, HAaCTPOEK. YPOBHI/I AOCTYIId: Or1epaTop, Ha/laguuK, a AIMUHHUCTPATOP.

Paspnen 7 BHepeHue U OT/aiKa CUCTeM TeXHUUECKOro 3peHUs Ha TIPOM3BO/ICTBeE.
Tema 7.1 BaegpeHwe cucTeM TeXHUYeCKOro 3peHus. MOHTaX, HaCTPOWKA
TIPOTOKOJIOB CB$I3U, B3auMo/eicTBre AaTuukoB U [1JIK, unTterpauus ¢ SCADA.
Tema 7.2 TectupoBanue U otagka. Buzabl TectupoBanus CT3. Marpuija TecTos,
Biusinye U3MeHSIoLXCs yC/I0BUM.

Tema 7.3 OueHka HaJe)KHOCTU cucTeMbl. OLieHKa HaZle)XHOCTU CHUCTeMbl. AHav3

TOBTOPAEMOCTH. METO,E[I)I ITOBBIIIIE€HUA Ha,qé)KHOCTI/I.

Pa3gen 8 TexHuueckoe oOCTy>KMBaHMEe W aHa/MU3 PabOTBI CUCTEM TEXHUUECKOTO
3peHus.

Tema 8.1 OcMmoOTp, BbISIBJeHMe M yCTpaHEHWe HeMCIpaBHOCTel. TUIOBbIE
npobsieMbl. TumoBble HewcrnipaBHocTH CT3. Bubpauyu: BAMsHMEe Ha YETKOCTH
n300pakeHus], OCTUPOBKY; MeToAbl 00pbObl. 3arps3HeHHe ONTHKU. VI3HOC
MeXaHUUeCKHUX uacTeil. [IMarHoCcTWKa, WHCTPYMEHThI [UarHOCTUKU. [lelCTBus
riepcoHaria rmpu cOosx.

Tema 8.2 Texuuueckoe obcmyxuBaHHe. [1maHOBOe TexXHHUECKOe OOCTy)XKHMBaHHE
(TO). Yucrka ontuku. [IpoBepka KperyieHUs] M FOCTUPOBKU KaMepbl U OCBeLeHUs.
ITpoBepka Kabeneii u pa3béMoB. KamiOpoBka kamepbl. Bemenue kypHama TO U
KasMOpPOBOK. 3aMeHa KOMITOHEHTOB.

Tema 8.3 AHanu3 paboThbl CUCTEMBI, TTPe/TIOKEeHUS TI0 ONITUMU3ALIUN U YTy UIlIeHH 0

paboThl. AHa/IM3 MPOM3BOAUTENLHOCTA. ONTUMH3aL|s aTOPUTMOB. ONITUMU3ALIUS
rapaMeTpOB KaMepbl W OCBEILeHUs [i/Isl TOBBIIIeHHs] CTaOM/IbBHOCTH M CKOPOCTH.

YnyuieHue KauecCTBa 1300pa’keHU. MogepHu3aLys CHUCTEMBI.
MacmrabupoBanue. AHanu3 JaHHBIX KOHTpOstst. [loBbienne rubkoct. OOyuyeHue
repcoHa’a.

Pasgen 9 IlpuknajHele 3aZiaud U KeWCbl NPHMEHEHUS TeXHUYeCKOrO 3peHHusl B
IIPOMBILLIIEHHOCTH.

Tema 9.1 Ilpumeps! KeiicoB. IlprMeps! peleHNs NPUK/IagHBIX 3a/a4y NPUMeHeHNs]
TeXHUUYeCKOI'0 3peHUs.

Tema 9.2 [Ipumeps! peleHus NPUK/IaSHBIX 3a/a4. PerieHre npakTnyeckou 3azaun

[0 TIPOEKTUPOBAHUKD U BHEJPEHUI0 CUCTeMbl TeXHUYEeCKOro 3peHHUs Ha

IMMpOM3BOACTBE.

4.3. TlpakTuueckue (CeMUHApPCKUe) 3aHSITHS
TeMbl MPAaKTUUECKUX 3aHSTHUH U UX TPY/JOEMKOCTb TIPUBE/IEHBI B TaO/HIIe 5.



Tabsuiia 5 — [TpakTHUYeCKHe 3aHITHS U UX TPY/I0eMKOCTb

N3 Hux Ne
Ne Temsbl ®opmel MPaKTUYECKO | paszen
1/ TpaKTHUUeCKUX MPaKTUUeCKUX pr,q?;livgocu, U a
n 3aHATUN 3aHATUN MO/ITOTOBKY, | IUCLIUIT
(uac) JIUHBI
YueOHBIM IJTAHOM He TIPeyCMOTPEHO
|
Bcero
4.4. JlabopaTopHble 3aHSATHUS
Tembl 1abOPaTOPHBIX 3aHATHH U UX TPYI0EMKOCTh TPHUBe/IeHbI B TabsuIe 6.
Tabsuiia 6 — JlabopaTopHbIe 3aHITHS U UX TPY/J0EMKOCTh
N3 Hux Ne
Ne MpaKTUUeCKO | pasfen
TpyLoeMKOCTb o
n/ HaunmeHoBaHue 1abopaTopHBIX paboT (uac) i a
n ’ MOJITOTOBKY, | JWCLIUI
(uac) JIVHBI
Cemectp
1 | IlogkiroueHre ¥ HAaCTpOMKa BUJIeOKaMephl. 4 4 1
3axBaT W300pa)keHWM U BU/IEOKAJPOB Ha
TIPOX3BO/ICTBE.
2 | TlpemobpaboTka, bunbTparys, 4 4 1
nipeoOpa3oBaHue 1300paKeHui u
BH/Ie0Ka/IpOB Ha MPOU3BO/ICTBE.
3 | O6HapyXeHHe U Bbljje/ieHUe TIPU3HAKOB Ha 4 4 2
1300pa’keHUsIX U BUZIeOKaZpax [ijisi pelieHust
TIPOM3BO/ICTBEHHBIX 3a/au.
4 | Pa3metka, BBIOOD, 0OyueHHe 1 TeCTUPOBaHKE 4 4 2
HEeMPDOHHOW CeTM 1O BHUJEOKaZpaM Ha
TIPOM3BO/ICTBeE.
5 | MawmuHHOe yTeHus KOZOB U paclio3HaBaHue 4 4 2
TeKCTa.
6 | becKOHTaKTHbIM KOHTPOJIb pasmepoB 4 4 3
MPOAYKLMM U M3MepeHHe MX lapamMeTpoB Ha
KOHBeliepe.
7 | BoisiByieHue nedekToB W3enH, 5 5 3
JIOKanu3auyss M WX  HHTe/JIeKTya/lbHbIA
aHasus.
8 | ABTOMaTUuUecKuit KOHTPOJIb KauecTBa 5 5 4
V3rOTOBJ/IEHUS NTeYaTHbIX I1/1aT.
Bcero 34 34
Cemectp
1 | Paspabotka HMI/SCADA wuHTepdeiica ajis 4 4 5
CUCTEMBbI 3peHUsI
2 | BusyanbHoe BefieHre poboTa 6 6 6
3 | CTpecc-TeCTUpOBaHME W KOMIIeHCaLUs 4 4 7
BHeIIIHKX ()aKTOpOB
4 | IIpoeKTUpOBaHUE CHUCTEMBI 6 6 6
Bcero 20 20




Bcero | 54 | 54 |

4.5. BeImnonHeHNe KypCOBOTO MPOeKTa/ KypCoBOM paboThI
YueOHbIM I171aHOM He TIpe/lyCMOTPEHO

4.6. CamocrosTesnbHasi pabota 00yJaromuxcst
Buzibl caMocTosiTesTbHOM paboThI M ee TPYJ0EMKOCTb TIPUBE/IEHBI B TabJTHIIe 7.

Tabsmiia 7 — Buzibl caMocTosATeIbHOM PabO0ThHI M ee TPYZA0eMKOCTh

Buj camocTosiTesibHOM paboThi BIC;I;O’ CemecTp 7, uac CewmecTp 8, uac
1 2 3 4
V3yyeHue TeopeTUUECKOr0 MaTeprasna
15 15
gucuuriiHel (TO)
Kypcoroe npoektrupoBanue (KII, KP)
PacueTtHo-rpaduueckue 3aganus (PI'3)
Beimonxenue pedepara (P)
[ToAroToBKa K TEeKyIL|eMy KOHTPOJIIO 5 3 5
ycrnieBaemoctu (TKY)
HowmariiHee 3aganue (/13)
KoHntposibHbIe paboTs! 3a0uHuKOB (KP3)
[ToaroroBka K MpoOMeXXyTOYHOU
5 3 3
arrecrauuu (ITA)
Bcero: 26 21 5
5. [Tepeuenn yueOHO-MeToUeCKOT0 obecrieueHust

JJ1s1 CAMOCTOSITe/TbHOM PaboThl 00yUaroImuXcst 1Mo AUCLUIIHE (MOIYITIO)
YuyeOHO-MeTOAMYeCKHe MaTepuaabl [l CAMOCTOSTeNbHOM paboThl 00yuarommxcs
yKasaHbl B ILI1. paszgesnos 6-11.

6. [TepeueHb TIeUaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3/aHUMA
[TepeueHb MeUaTHBIX U 3JIEKTPOHHBIX YUeOHBIX W3/JaHUI TIpUBe/ieH B Tabuiie 8.
Tabsmia 8— IMepeueHb MeYATHBIX U 3/IEKTPOHHBIX YUeOHBIX W3IaHUN

Komiuects
)
9K3eMITISIP
OB B
MIndp/ 6ubmioTek
URL azipec bubmorpaduyeckast cchisika e
(kpome
3/7IeKTPOHH
BIX
9K3EMITISIP
OB)
https:// CeHCOpBI TEXHUYECKOTO 3peHusi : yuebHoe mocobue / E. P.
znanium.ru/ | Mypatos, C. A. FOkun, A. 1. Edbumos, M. b. Hukudopos. -
catalog/ Mockaga : 'opsuas munus-Tenekom, 2019. - 74 c. - ISBN 978-5-
document? 9912-0741-6. - Tekcr : sneKTpoHHbIN. - URL:
id=365188# | https://znanium.ru/catalog/product/1195572 (mata obpaiieHus:




bib

27.07.2026). — Pexxum focTymna: 1o MoAmuIcKe.

https:// TexHHUUECKOe ¥ IPOrpaMMHOe obecrieueHre BhIYMCTUTETBHBIX

znanium.ru/ | MaIvH U cucteM : yueOHoe rocobue / O. B. Konroxoga, D. A.

catalog/ Kpagtioga, I1. B. JIykbsHoB, A. O. ¥Y>XapyuHCKui. - MOCKBa ;

document? Bonoraa : Unadpa-Unxkenepus, 2023. - 200 c. - ISBN 978-5-

id=434569# | 9729-1186-8. - Tekcr : snekTpoHHsbIi. - URL:

bib https://znanium.ru/catalog/product/2100431 (mata obpaiiieHusI:
27.07.2026). — Pexxum focTyma: o MOATUCKe.

https:// Knertre, P. KomribtoTepHoe 3peHue. Teopusi © airOPUTMBI :

znanium.ru/ | mpakTU4eckoe pyKoBOgCTBO / P. Kietrte ; mep. ¢ aHr/. A. A.

catalog/ CmunkuHa. - Mocksa : JIMK Ilpecc, 2019. - 506 c. - ISBN 978-5-

document? 97060-702-2. - Tekcr : snekTpoHHbIH. - URL:

id=431723# | https://znanium.ru/catalog/product/2083417 (mara obparieHus:

bib 27.07.2026). — PexxuM focTyTIa: 10 MOATKCKe.

https:// Cawrok, A. B. KomnproTepHOe 3peHue U HeMPOHHbBIE CeTH.

znanium.ru/ | IIpaktuvka : yue6Hoe mocobue / A. B. Cartok. — MockBa ;

catalog/ Bonorga : Undpa-Nuxenepus, 2025. - 364 c. — ISBN 978-5-

document? 9729-2706-7. - Tekcr : snekTpoHHsbIi. - URL:

id=469335# | https://znanium.ru/catalog/product/2225332 (mata obparieHus:

bib 27.07.2026). — PexxuM f0OCTYTIA: TIO TTOATHCKE.

https:// Cartok, A. B. KomnbtotepHoe 3penue. [IpakTrka : yueOGHoe

znanium.ru/ | mocobue / A. B. Cairok. — Mockea ; Bosorga : Hdpa-

catalog/ Nuxenepus, 2025. - 272 c. — ISBN 978-5-9729-2346-5. - TekcrT :

document? 371eKTpoHHbIN. - URL:

id=469336# | https://znanium.ru/catalog/product/2225333 (mata obpaiiieHusI:

bib 27.07.2026). — Pexxum focTyma: 0 MOATUCKe.

https:// [TakupsbsiHoB, 3. 1. KomnbioTepHoe 3peHue Ha Python RO.

znanium.ru/ | I1epesie maru / 3. []. IllakupbsiHoB. — MockBa : JTabopaTopus

catalog/ 3HaHuM, 2025. — 163 c. — (ILIkosa roHOTO UH)KeHepa). — ISBN

document? 978-5-00101-944-2. - TekcT : 3neKTpoHHbIH. - URL:

id=470884+# | https://znanium.ru/catalog/product/2228505 (mata obparieHus:

bib 27.07.2026). — PexxuM focTyTa: 1o MOATUCKe.

7. [lepeuenn 3JIEKTPOHHBIX 00pa3oBaTe/IbHbIX pecypcoB
rH(bOpPMaLMOHHO-Te/IeKOMMYHUKALIMOHHOU ceTu «/IHTepHeT»
[TepeueHn 3J1eKTPOHHBIX oOpa3oBaTe/ibHbIX pecypcoB MH(OpPMaLMOHHO-

TeJIeKOMMYHUKALMOHHOW ceTH «VIHTepHeT», HeoOXOOWMBIX /il OCBOEHWS AWCLWTUIIHEI
nipuBe/ieH B Tabsmiie 9.
— IlepeueHb 3€KTPOHHBIX 00pa30BaTeNbHBIX pPeCYpCOB  HMH(MOPMALMOHHO-
TeJIEKOMMYHHUKALIMOHHOW ceTH «VIHTepHeT»

Tabmuma 9

URL agpec

HawnmenoBanue

https://pro.guap.ru/

OUOC I'YAII «/HTerpupoBaHHast cpefia 00y4eHusi»

OneMeHTBhI 3/1IeKTPOHHOIO Kypca 0 AUCLIMIIIMHE pa3MellleHbl BHYTPU

8.

[TepeueHb MHPOPMALIMOHHBIX TEXHOIOTUM

8.1. [TepeueHb TIPOrpaMMHOTO 00ecCrieueHusi, UCIOIb3yeMOTO TIPH  OCYIIeCTBIEHUH
oOpa3oBaTe/TbHOTO MpoIiecca Mo AUCIUATIIAHE.



[TepeueHb MCII0/TB3yeMOT0 IIPOrPaMMHOT0O 0OecrieueHust ripe/icTaBieH B Tabsmie 10.

Tabsuija 10— [TepeueHb MporpaMMHOTr0 obecrieueHust

Ne /11 HaumMmeHoBaHue

He npenycmotpeno

8.2. Ilepeuenn HMH(OPMaLIMOHHO-CIPaBOYHBIX CUCTEM, UCTI0/ b3y €eMbIX Tpy
oCy1[ecTB/IeHHA 00pa30BaTe/IbHOTO TIPOIiecca 1Mo JUCHUITIHE

[TepeyeHr UCMOMB3yeMbIX WHGOPMALIMOHHO-CIIPABOUHBIX CUCTEM TMpeJCTaB/ieH B
Tabsure 11.

Tabnwmia 11— IepeueHb MHGOPMAIMOHHO-CIIPABOUHBIX CUCTEM

Ne /11 HaumMmeHoBaHue

He npenycmotpeno

9. MaTepuanbHO-TeXHHUYeCKasi 6a3a
CoctaB MaTepuabHO-TEXHMUECKOM 0a3bl, HeOOXOAWMOW /s  OCYILeCTBJIeHUS
obpa3oBaTe/TbHOTO MpoILiecca o AUCIUILIMHE, TIPe/ICTaB/IeH B Tabuiel?2.

Tabsura 12 — CocTaB MaTeprasbHO-TeXHUUECKOW 6a3bl

Ne HaumeHoBaHMe coCTaBHOM 4acTy Howmep ayguropuu
/T MaTepHUaTbHO-TEXHUUECKOU 0a3bl (Tipy HeOOXOMMOCTH)
1 | MynbTuMe uiiHasi 1eKLIMOHHAs ayAUTODUS: 21-21 (yn. bonbluas
Creipanu3upoBaHHast Mebesib; TeXHUUeCKHe CpeZCcTBa Mopckas, .67, ur.

o0yueHusI, C/Ty>Kallye /7S pe/iCTaB/IeHus yueOHOM A)

uH(popMaruu 60bLION ayAUTOPHH; Habop
JIeMOHCTpaMoHHOTO 000pyAoBaHus (VIHTepakKTUBHBIH
MYJIbTHCEHCOPHBIN JUCTI/IeN Ha ITepeKaTHOW CTOMKe
FocusTouch uaronans 70" — 1 wrt., [ISBM — 1 1T.);
ObecrieyeH OCTYII B 37IEKTPOHHYO0 WH(POPMAIIMOHHO-
obpa3oBaTenbHyt0 cpeny 'Y ATl ro yiokanbHON
BBIYMC/IUTE/ILHOM CeTH WK Touke poctyrna WiFi.

2 | JlJabopaTopusi KOMIIBIOTEPHOT'O MOZEeTMPOBaHMUSI: 31-04 (yn. boneiias
— crieLMaaM3UpoBaHHasi Meberb; Mopckas, 1.67, nur.
— TexHWYeCcKuWe CcpeicTBa OOydeHHs, CiyKaljue [Ijisi A)

npefcrapieHuss yuebHoi uHpopmarmu; [I9BM - [ucreit
vHTepakTuBHbIM HTC- 1 .

JlabopatopHoe obopyzoBanue: IIOBM — «Mecto pabouee
aBTOMaTM3UpOBaHHOe» — 18 mT.

ObecrieyeH JOCTYI B 37IEKTPOHHYO WH(POPMAIIMOHHO-
obpa3oBatenbHyt0 cpeny 'Y ATl ro yiokambHON
BBIYMC/IUTE/ILHOM CeTH WK Touke poctymna WiFi.

10.  OueHouHble cpefiCcTBa AJ1s1 IPOBeJeHUs IPOMEKYTOYHOW aTTecTaly

10.1. CocTaB OLIEHOYHBIX CpeJACTBIJI IPOBeJleHUsl TPOMEXYTOYHOW aTTecTalyy
o0yuaroIuXcs TI0 AUCLUIUIMHE TpUBe/ieH B Tabsuile 13.
Tabsmiia 13 — CocTaB OI[eHOYHBIX CPeZICTB /ISl IPOBE/IeHUsT IPOMEKYTOUHOM aTTeCTal[ui

BI/I,ZL HpOME)KYTOQHOﬁ dTTeCTaljun Hepequb OLIEHOYHBIX CpeCTB

OK3aMeH CnMcok BOIPOCOB K 3K3aMeHY;
TecTsl.




IuddepeHIpoBaHHbIN 3a46T Crnircok BOMpOCOB;
TecTbl.

[TpuMeuaHue: *3K3aMeHAIMOHHbIE OWIETh (POPMUPYIOTCS HA OCHOBE BOTIPOCOB U 3a/1a4
TabuIpe! 15.

10.2. B KauecTBe KpUTepUeB OLIEHKM YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHMS)
KOMIIeTeHIIM 00ydJarolMMUCsl TIpUMeHsieTcst 5-0arutbHasi 1IKajaa OLeHKH C(OPMUPOBAHHOCTH
KOMIIeTEHIIWH, KOTopas TipuBe/ieHa B Tabsuile 14. B TeueHne cemMecTpa MOXKET HCIOIb30BATHCS
100-6annbHast  1IKala ~ MOJY/JIbHO-DEHTUHIOBOM  CUCTeMbl — YHHBEpPCUTETa,  TpaBWIa
VICTI0JIb30BaHUSl KOTOPOW, YCTaHOBJIEHbI COOTBETCTBYIOLMM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM
I'YAIL
Tabmwmia 14 —Kputepuu OLIeHKH YPOBHSI ChOPMUPOBAHHOCTH KOMITETEHIIUI

OrieHKa KOMIIeTeHLHU

S I— XapakTrepucTrKa chopMHUPOBaHHBIX KOMITETEHLIM

OO6yyaroruicst:

— T/Iy0OKO ¥ BCECTOPOHHE YCBOWJI TIPOTPaMMHbIN MaTepHuaJ;

— YBepeHHO, JIOTUYHO, [10C/Ie[j0BaTe/IbHO ¥ TPaMOTHO ero UsJjaraer;

— OMHMpasiCh Ha 3HaHUS OCHOBHOM M [IOIOJIHUTE/NBLHOM JIUTEpaTyphl,
«OT/TAYHO» TeCHO CBSI3bIBA€T YCBOEHHbIe HAay4Hble ITOJIOKEHUsI C NPaKTUYeCKOU
«3a4TEeHO» JlesATeIbHOCTBIO HallpaBJIeHUS;

— yMesio 000CHOBBIBaeT M apryMeHTHPYeT BbIIBUTaeMble UM H/Iey;

— JleslaeT BBIBO/IbI M 0000IIIeHMS;

— CBOBO/IHO B/IaJIeeT CUCTEeMOM CIIel[iau3MPOBAaHHBIX TIOHATHIA.
— IPaBUJILHO BBINOJIHU 0T 90% 10 100% TeCTOBBIX 3aJaHUi .

OO6yuaroruicst:

— TBep/0 YCBOWJI ITPOrPaMMHBII MaTepHaJl, TPAMOTHO U TI0 CYIL[eCTBY
M3jiaraeT ero, OnupasiCh Ha 3HAHUS OCHOBHOM JIUTEpPaTyPhI;

— He [IOITyCKaeT CYI[eCTBeHHbIX HETOUHOCTEH;

«XOpOILIIO» — YBSI3bIBAeT YCBOEHHbIE 3HAHUS C TPAKTUUYECKOM [esTe/IbHOCThIO
«3da4YTE€HO» HaripaBJ/IeHUS];

— apryMeHTHpPYeT HayuHble [T0JIOKEeHHS;

— ZleslaeT BBIBOZIBI M 0000IIIeHNS;

— BJIaJIeeT CUCTEMOM CTeL[Ha/TM3UPOBAHHbIX TIOHSITHHA.

— MIPaBUILHO BBINOIHWUI 0T 70% 10 89% TeCTOBLIX 3aJaHUM .

OOyyaroLmics:

— YCBOMJI TOJIbKO OCHOBHOW MpPOrpaMMHBIN MaTepuar, Mo CyLecTBY
v3JiaraeT ero, ONvpasicCh Ha 3HaHUS TOJIbKO OCHOBHOW JIMTepaTyphl;
— [JIOTTyCKaeT HeCyIleCTBeHHbIe OIMOKN U HETOUHOCTH;
«Y/IOBTIETBOPUTE/IbHO» | — MCIIBITBIBAET 3aTPYAHEHUsI B NPaKTUUeCKOM INPUMEHEeHWW 3HaHWU

«3a4TEHO» HaripaBJIeHUs;

— c71ab0 apryMeHTHpYeT Hay4HbIe TI0JI0KEeHUST;
— 3aTpyJHsieTCs B OPMY/IMPOBAHUY BBIBOJIOB U 000011IeHN;

— YaCTUUHO BJ/IAJIeeT CUCTEMOM CrieldaIM3UpPOBAHHbIX TTOHSATHIA.
— MPaBU/ILHO BBIMOIHU OT 51% 110 69% TeCTOBLIX 3ajaHUI .

Ob6yuatorumiics:
— He yCBOWJ/I 3HAUUTEe/IbHOW YaCTH NTPOrpaMMHOI0O MaTepuana;
«HEY/IOB/IETBOPUTE/ILHO | — AOMyCKaeT — CyllleCTBeHHble OLIMOKM W HETOUHOCTU  IIpU
» pacCcMOTpeHrH 1pob/ieM B KOHKPETHOM HarlpaB/ieHUH;
«HE 3a4TEHO» — UCTIBIThIBAeT TPYAHOCTH B MPaKTUUECKOM MPHUMEeHeHUH 3HaHUM;
— He MOXKeT apr'yMeHTUPOBAaTh Hay4Hble T0JI0KeHUs;
— He (OpMYJIMpPYyeT BLIBOAOB M 00600111eHUH.




OueHKa KOMITeTeHLIMU

5-0a/UIbHAas [IKa/Ia

XapakTeprcTiKa ChOpMUPOBaHHBIX KOMITETEHLIIA

— TPaBW/ILHO BBINOJIHKUI MeHee 51% TeCcTOBbIX 3a/jaHui .

10.3. TumnoBble KOHTPO/IbHBIE 3a/1aHUS WA UHbIe MaTepUaslbl.
Bompocs! (3aziaun) A1 9K3aMeHa pe/icTaB/ieHbl B Tabsuie 15.

Tabmwmia 15 — Borpockl Ayist 3k3amMmeHa

Ne
Kog

n/ [Tepeuenb BONPOCOB /11 5K3aMeHa

I VMHJMKaTopa

1 | HdaiiTe ornpejeneHue cucTeMe TexHAuecKoro 3peHusi (Machine Vision) u [TK-5.3.2
Ha30BUTE ee OCHOBHBIE aNlapaTHble KOMIIOHEHTHI.

2 | B uem npuHLMITHANIBHOE OT/IMUKE CUCTEM TeXHUUeCKOro 3peHusi ot cuctem | [1K-5.Y.3
BujeoHabmoaenus (CCTV)?

3 | Onummre 6a30BbBIN I[UK/ pabOTHI CHCTEMBI MAIITMHHOT'O 3pEHUS Ha I[IK-5.Y 4
TIPOM3BO/CTBEHHOW JIMHUH.

4 | Kakue OCHOBHBIE 33/laui pelllaeT TeXHUYeCcKoe 3peHue B npoMbinuieHHocTU? | [IK-5.Y.5

5 | Kak konuenuus Uuaycrpun 4.0 BivsieT Ha TpeboBaHUS K CUCTeMaM I1K-5.B.3
TeXHUYeCKOro 3peHusi?

6 | IlpuBeauTe nMprUMephl PUMEHeHHs] CCTeM 3peHUsi B aBTOMOOUTbHOM [IK-5.B.4
MPOMBILLJIEHHOCTH.

7 | Kak cucTteMbl TeXHUUECKOTO 3peHusi IPUMEHSIIOTCS B hapMal|eBTUKe U [TK-5.3.2
TUIIeBOY IPOMBILITIEHHOCTH

8 | Yro Takoe mMKCeb U KaK GopMHUpPYeTCcs U(PPOBoe n300pakeHne? IT1K-5.¥.3

9 | B ueM pa3HuLja MeXX/ly paCTPOBBIMU 1 BEKTOPHBIMU (popMaTamu [IK-5.Y .4
1300payKeHN?

10 | Kakue ¢hopmatsl ¢aiisioB UCMOMB3YIOTCS /151 XpaHeHHsT 1300paykeHH B IMK-5.Y.5
MaimHHoM 3peHun (BMP, TIFF, RAW, JPEG) u KakoBbI UX
TI/IFOCBI/MUAHYCBI?

11 | Onuiuurre CTPYKTYpPY L{BeTOBOro rpocrpaHcrsa RGB. [1K-5.B.3

12 | Tlouemy B MallIMHHOM 3PEHHU YaCTO MCIOJIb3YIOT LIBETOBOE TPOCTPAHCTBO [1K-5.B.4
HSV Bmecto RGB?

13 | Kak repeBecTu H300pakeHHe B OTTEHKH CEpOro U 3aueM 3TO HY)KHO? [1K-5.3.2

14 | Yto Takoe rucTorpamMma n300pakeHus U KaK OHa UCTIO/Ib3yeTCs [Jist IIK-5.Y.3
aHaiausa

15 | Kakue OTKpbIThIe OMO/IMOTEKHN UCTIONB3YIOTCS /171st 00paboTKM 1 KakoBel ux | [TK-5.Y.4
ocobeHHOCTH?

16 | Kakue kommepueckue SDK 71719 MalllMHHOTO 3peHHs CYLLeCTBYIOT Ha [IK-5.Y.5
pBIHKe?

17 | B ueM npeumyiniectBo Kommepueckux SDK niepes OTKpbITHIMU [1K-5.B.3
O6ub/IMOTeKaMU B MPOMBIIIIEHHOM TIPUMEHEeHHH ?

18 | Kak unTerpupyrorcsi 6ubMoTeKr MalllMHHOTO 3PeHUsI C s13bIKaMU [IK-5.B.4
niporpammupoBanus (Python, C++, C#)?

19 | Kakuve MHCTpYMeHTbI UCII0/Ib3YHOTCS [J1s1 IPOTOTUTMPOBAHKS a/IfOPUTMOB [1K-5.3.2
3peHusi?

20 | Kak ocymiectBasieTcs paboTa ¢ BUieodopMaTaMH U TIOTOKOBLIM BH/IE0 B [IK-5.Y.3
OpenCV?

21 | Yem matpuuia CMOS otmnuaercs ot CCD u nouemy CMOS pomunupyer B | [1K-5.Y .4
COBpPEMEHHBIX CUCTEMaXx?

22 | Uto Takoe rio0asbHBIN 3aTBOP M CKOJB3SIIMN 3aTBOP? B Kakux ciiyuasix [IK-5.Y.5

KaKOW NTPUMEHSATh?




23 | Kak paccurTtaTh He0OXO/IMMOe pa3pelieHre KaMephl /111 KOHKPETHOM [1K-5.B.3
3a7jaun’?

24 | Yto Takoe mosie 0630pa ¥ Kak OHO CBSI3aHO C JOKYCHBIM paCCTOSTHUEM [IK-5.B.4
o0beKTHBa?

25 | Kak paccunTath MUHMMaIbHOEe pabouee paccTosiHKe /10 00beKTa? IT1K-5.3.2

26 | Uto Takoe riyOurHa Pe3KOCTH M OT KaKUX NapaMeTPOB OHA 3aBUCHT? [1K-5.¥.3

27 | Kakue BU/ibl ONITUYECKUX UCKaKEHUH (AUCTOPCUN) CYLeCTBYIOT U Kak oHu | [IK-5.Y .4
BJ/IUSIIOT Ha U3MepeHus1?

28 | Ilouemy ocBellleHHe SB/ISIETCS KPUTUUYECKU BaXKHBIM KOMIIOHEHTOM B [IK-5.Y.5
CHCTeMe MallMHHOI'O 3peHus ?

29 | Kakue TUIbl ICTOYHUKOB CBETA MCMOJIb3YKOTCS B MALLIMHHOM 3DE€HUU? I1K-5.B.3

30 | OnuimTe MeTo/, OCBeLLeHUs «CBeTJ/IOe T10Jie» U 3ajauM, Jis1 KOTOPbIX OH [IK-5.B.4
TIOAXO/HUT.

31 | OnummTe MeTO/ OCBEIeHUsT «TeMHOE T10JIe» U ero IPUMeHeHue. I1K-5.3.2

32 | Uto Takoe KoaKCHabHOe OCBell[eHHe U [/Isi KAKMX 00ObeKTOB OHO [IK-5.Y.3
He00X0uMO0?

33 | Kak paboTaet KosiblieBasi IOACBETKA M KaKHe Y Hee TIPeUMYIIeCTBa? [1K-5.Y .4

34 | Uto Takoe cTpobOCKOMMUECKOe OCBellleHre U KaK OHO TIOMOraeT [IK-5.Y.5
«3aMOPO3HUTh» OBICTPO JBMKYIIUNCS 00BEKT?

35 | Kakue ocHOBHbIe UHTep(QeiChl Iepefjauu JaHHbIX OT KaMmep ucronb3ytoTcs B | [1K-5.B.3
MaIllTMHHOM 3DEHUN?

36 | Onummre ocobeHHocTH UHTepdeiica GigE Vision: mpenmyiriectsa, [1K-5.B.4
He/[0CTaTKW, MaKCUMaJsIbHasl JyIMHa Kabersl.

37 | Uto Takoe Jumbo Frames v Kak OHM B/IUSIIOT Ha MPOIMYCKHYO criocobHocTh | [TK-5.3.2
GigE?

38 | Omuinmre ocobenHocTH nHTepdeiica USB3 Vision: Mmirockl, MUHYCHI, [TK-5.Y.3
OrpaHUYeHwusI 110 JyTHHe Kabersl.

39 | Yro Ttakoe untepdeiic Camera Link v B Kakux 3ajjauax OH IpUMeHsIeTCs1? [TIK-5.Y 4

40 | Onummte unTepdeiic CoaXPress u ero npeumytiectsa repes Camera Link. | I[TK-5.Y.5

41 | Yrto takoe Power over Ethernet (PoE) u kKak oH ynporiaer MmoHTax cucteM? | ITK-5.B.3

42 | YeM ripoMblIiiIeHHbIM KOMITbIOTEP OT/IMYaeTcs OT cTaHZapTHoro oducHoro | [TK-5.B.4
[1K?

43 | Kakue cTaHAapThl 3alUThI IPUMEHSIIOTCS K TIPOMBILLIEHHBIM ITK-5.3.2
BbIUMCJ/IMTE/IbHBIM T/1aThopMam?

44 | Kakue TpeboBaHUS TTPeIbSIBISIOTCS K TeMIIepaTyPHOMY Auaria3oHy pabotel | [TK-5.Y.3
IPC Ha nnpousBojcTBe?

45 | Kak obecnieunBaetcs 3amura IPC oT BUOpaluii ¥ yjapHbIX Harpy30K? [IK-5.Y .4

46 | Yro Takoe 6e3BeHTU/IATOPHBIE CUCTEMbI U TI0UeMy OHHU TipeArnoutuTenbHbl B | [TK-5.Y.5
Lexax?

47 | Kakue TpoLiecCOpHbIe apXUTEKTYPbI UCTOIb3YOTCS B ITPOMBILLIIEHHBIX [1K-5.B.3
CHCTeMax U KaKOBbI UX IIFOCI/MUHYChI?

48 | Kakue CyIiecTByIOT CXeMbl PACITOIOXKEeHUsI KaMep OTHOCUTE/TbHO 00beKTa? I1K-5.B.4

49 | Uro Takoe amnmnapaTHbIM TPUITEP U YeM OH OT/INYAETCS OT IPOrPpaMMHOI0 IT1K-5.3.2
Tpurrepa?

50 | Kak rnogk/Ir0unTh ¥ HACTPOUTD SHKOZEP /i1 CUHXPOHM3aLMU 3axBaTa [IK-5.Y.3
Ka/IpOB C IBI)KeHHeM KOHBeliepa?

51 | Kak paccuuTathb 11ar 3HKo/epa AJisi obecrieyeHus mocTosiHHOrO vHeliHoro | [TK-5.Y .4
paspelieHust n300paXkeHus1?

52 | Uro TakKoe 3a/iep)KKa cpabaTbIBaHUs M KaK ee KOMIIeHCUPOBATh? [1K-5.Y.5

53 | Kak HacTpouTh CTPOOOCKOMTUYECKYFO MOZACBETKY /71s1 paboThI ¢ anmapathbiM | TTK-5.B.3

TPUTTEPOM?




54 | Kakue MeTO/bl UCIIO/b3YIOTCA [/l MeXaHUUeCKOro FOCTUPOBaHUA KaMmep U [IK-5.B.4
OCBelleHUs] TIPU MOHTaKe?

55 | B uem pasHuIja MeXK1y 0OHapy>KeHHeM W paclio3HaBaHUEM 00bEKTOB? I1K-5.3.2

56 | Kak paboTaeT aJrOpyTM MOMCKA MO0 1a0/I0HY ¥ KAKOBBI €T0 OrPaHUUYeHHS ? I1K-5.Y.3

57 | B uem npeumyectso 2D kKofoB niepes 1D B IPOMBILIIEHHOCTH? I1K-5.Y 4

58 | Kak anropuT™bl UTeHUst KOJ[OB CTIPABJISIOTCS C TTOBPEXKAeHHeM, OMiKaMu [IK-5.Y.5
VI HA3KUM KOHTPacToOM?

59 | Uro takoe OCR (Optical Character Recognition) u OCV (Optical Character | ITK-5.B.3
Verification)?

60 | Kakue noaxozpl CyLLeCTBYIOT J/11 KOHTPOJISI KaUeCTBa: Ha OCHOBe TIpaBUil, I1K-5.B.4
Ha OCHOBE 3TaJIoHa U Ha ocHOoBe ML?

61 | Kak paboTaeT MeToZ BEIUMTaHHS M300pa>KeHHIA ¥ KaK BEIDABHUBATh X [1K-5.3.2
riepe/i BBIYUTAaHUEM ?

62 | Uto Takoe MeTo/; «30/710TOr0 3TaJIOHa» U ero HeJJOCTaTKU? [1K-5.Y.3

63 | Kak aHammM31MpoBaTh TeKCTypy MOBEPXHOCTH [i/Isl BbIsIB/IeHUs 1e(DeKTOB [IK-5.Y .4
(uapanuH, BMSTHH)?

64 | Kakue aJirOpUTMbI UCTIOJIb3YIOTCA [1J11 KOHTPOJISL HA/IMYUA/OTCY TCTBUSA [IK-5.Y.5
KOMITOHEHTOB?

65 | Kak KOHTpO/IMpOBaTh reOMeTpUueCcKue pasmepsl eTaly C IIOMOLLBIO [IK-5.B.3
MalIMHHOIO 3peHUs ?

66 | UTo Takoe cyOnMMKCebHAs TOUHOCTh U3MEPEHUH M KaK OHA JIOCTUTAeTCS? [1K-5.B.4

67 | B uem npuHIMNUanbHOe oT/inure 2D-3peHust oT 3D-3peHusi? I1K-5.3.2

68 | Kak paboTaeT MeTO/ CTepe03peHusi U UTO TaKoe KapTa JIMCIIapaTHOCTH? IT1K-5.¥.3

69 | UTo Takoe CTPYKTypHPOBaHHBIN CBET U KaK OH UCIIOJIb3yeTCs /1S [IK-5.Y .4
nosiyyeHust 3D-nipodusisi?

70 | Kak paboTaeT /1a3epHbIi TPUAHTY/ISLMOHHBIN CKaHep U Kakue y Hero [IK-5.Y.5
OorpaHuyeHus1?

71 | Orummumre npuHLmn pabotsl Time-of-Flight (ToF) kamep. [T1K-5.B.3

72 | Uto Takoe obmako Touek (point cloud) u kakue dopmMaThl ZAHHBIX [1K-5.B.4
VICII0JIb3YIOTCSI IJIS1 er0 XpaHeHUs ?

73 | Kakue afropuTMbI UCTIO/IB3YIOTCS /11 (DU/IbTPAL[MU U TIPOPEeXXUBAHUS [1K-5.3.2
obsiaka Touek?

74 | B uem pa3HHIla MeX/y KJIaCCHYeCKUM MalllMHHBIM 3peHHeM U TJTyOOKUM [IK-5.Y.3
obOyueHHEM?

75 | Kak paboTarT apXUTEKTYPhI [Jisl AeTeKLIUH 00beKTOB? IMK-5.Y .4

76 | Uto Takoe TpaHC(hepHOe 00yueHHe U KaK OHO YCKOPSIeT pa3padoTKy [IK-5.Y.5
Mozeen?

77 | Kakue hpeliIMBODKH MCIOIB3YIOTCS /1J1si 00yUeHus: HelpoceTeit? [1K-5.B.3

78 | Kakue MHCTPYMEHThI IPUMEHSIFOTCS JIJ1si Pa3MeTKH U300paykKeHui? [1K-5.B.4

79 | Kak oprann3oBaTh nporjecc cOopa ¥ aHHOTUPOBAHUS JlaTaceTa st [TK-5.3.2
MPOMBILLJIEHHOW 3a/auu?

80 | Uto Takoe akTMBHOe 0OyueHHe U KaK OHO IIOMOTaeT COKPaTUTb 00beM [IK-5.Y.3
pasMeTKu?

81 | Kak ocy1jecTBsieTcst 3KCIOpT 00yueHHOW MOZien B YHUBepCabHbIe [IK-5.Y .4
dbopmartsI?

82 | Uto Takoe KBaHTOBaHHE U NTPOPEKMBAHKE MOJe/er U 3a4eM OHU HY>KHbI? [1K-5.¥.5

83 | Kak ontumu3rpoBaTh Mojiesib /ijisi paboThl Ha Edge-ycTporicTBax? IT1K-5.B.3

84 | VI3 kakuX 3TarioB COCTOUT >KU3HEHHBIN LUK/ Pa3pab0TKU CHCTEMBI [IK-5.B.4
MAILMHHOIO 3peHust?

85 | Uro takoe URS (User Requirement Specification) u kak ero cocraButb asis | [1K-5.3.2

CHUCTEMBbI 3peHUS?




86 | Kak o11eHUTh B/MsIHUE BHEIIHUX (hakTOpoB (BUOpaus, cBet, Temrieparypa) | [1K-5.Y.3
Ha 3Tare NpOeKTUPOBaHUs?

87 | Kak cucremMa 3peHusi oOMeHHBaeTcst JaHHbIMU ¢ TIJTK? [1K-5.Y .4

88 | Omummre ripotokosisl Modbus TCP, Profinet, EtherCAT u ux npumenenue | [TK-5.Y.5
B MallIMHHOM 3pEeHUH.

89 | Kak peanun3oBaTh MPOTOKOJI PYKOIIOXKaTHsI MeXX/y Kamepoii v KoHBeliepom? | TTK-5.B.3

90 | Kak nepeziaTb KOOPAWHATHI 00BEKTA OT CUCTEMBI 3pEeHUS K pobOoTy- [IK-5.B.4
MaHMUILYJIATOPY?

91 | Yro Takoe AMHAMHUECKOe OTC/Ie)KUBaHKe U KaK OHO paboTraeT? [1K-5.3.2

92 | Kak ocymjecTBsieTcsi KaTMOPOBKA CUCTeM KOOPJUHAT? [TIK-5.¥.3

Bompocs gyt qudd. 3auera ripejcraBieHsbl B Tabuie 16.
Tabmwmia 16 — Boripock! as qudad. 3aueta
Ne
Kog

i/ [TepeueHs BorpocoB Audd. 3auera

0 VMHJMKaTopa

1 | Kakue tpeboBanus npeabsasisstorcs K HMI (Human-Machine Interface) ais | TTK-5.3.2
ornepaTropa CUCTeMbl 3peHHUs?

2 | Kak opranu3oBath 0ToOpakeHHe BU/I€OTIOTOKA C Ha/loyKeHueM pe3ynbratoB | [1K-5.Y.3
aHasvsa?

3 | Kakue 3/1emMeHTHI yIIpaBieHUs JO/DKHBI ObITh TOCTYITHBI OTIepaTopy? [1K-5.Y 4

4 | Kak peanu3oBarb CUCTeMy pasrpaHUYeHUs [paB JoCTymna? [TIK-5.¥Y.5

5 | Kak uHrerpupoBath cucteMy 3peHusi B SCADA-cUcTeMy NpeAnpUsiTUs? IT1K-5.B.3

6 | Kak opranu3oBaTh JIOTMpPOBaHKE COOBITHIA, OIIMOOK W Pe3yJ/IbTaTOB [IK-5.B.4
MHCIEKLW?

7 | Kak BU3ya/M3upoBaTh CTaTUCTUKY IPOM3BO/CTBA B pea/lbHOM BpeMeHU? I1K-5.3.2

8 | Uro takoe FAR (False Accept Rate) u FRR (False Reject Rate) u kak oHu [MK-5.¥.3
CBSI3aHbI?

9 | Kak mocTpouts MaTpuIly OmMOOK /it MHOTOK/IACCOBOM 3aJjauu’? [IK-5.Y .4

10 | Yro Takoe ROC-KpuBasi ¥ Kak 110 Hell BLIOpaTh ONTHMaJIbHbIN [TOPOT [K-5.Y.5
cpabaTtbIBaHus?

11 | Kak mpoBecTH TeCT Ha MOBTOPSIEMOCTb CUCTEMBI 3peHUs1? IT1K-5.B.3

12 | Yto Takoe GR&R (Gauge Repeatability and Reproducibility) v kak ero [MK-5.B.4
paccuyuTaTh?

13 | Kak o1jeHUTh B/IMSIHUE U3MEHEHHSI OCBEI[eHHsI Ha CTaOM/TbHOCTL paboThI [1K-5.3.2
anropurMa?

14 | Kakvie MeTO/bI UCITO/IB3YIOTCS [J1s1 TIOUCKA «Y3KHUX MECT» B [IK-5.¥.3
TIPOU3BOJUTENBHOCTH CUCTEMBI?

15 | Kak cucTembl 3peHUsi IPUMEHSIIOTCS it KOHTPOJIst cOOpKU revatHbixX raar? | [TK-5.Y .4

16 | Kakue 3az1auu peliaeT MalllMHHOE 3peHue B IIPOU3BO/CTBE [IK-5.Y.5
TIOJTYTIPOBOJHUKOB U MUKPOUMIIOB?

17 | Kak cucreMsl 3peHUs1 KOHTPOJIMPYIOT KaUeCTBO CBAapKU Ky30BOB ITIK-5.B.3
aBTOMOOMIIEH?

18 | Kak ocy1ecTB/isieTcsi KOHTPOJ/Ib HArlOJIHEHHUST U YKYTIOPKU OYTHIIOK B [IK-5.B.4
TUIeBOM TTPOMBILLIZIEHHOCTU?

19 | Kakue 3aziauu peliaeT MalllMHHOE 3peHUe NIPU IPOU3BO/CTBE LIUH U [1K-5.3.2
PEe3WHOBBIX U3/eTUI?

20 | Kak cucteMbl 3peHHsi IPUMEHSIOTCS B TEKCTU/IbHOW MTPOMBILLIJIEHHOCTH? ITK-5.¥.3

21 | Kak malvHHOe 3peHue roMoraeT B COPTUPOBKE CeIbCKOXO035IMCTBEHHON [IK-5.Y .4
MPOAYKLIAN?

22 | Kak peanu3oBaTh 33724y Pick-and-Place c ucrnosnb3oBaHueM CUCTEMBI ITK-5.¥.5




3peHusi?

23 | Yro takoe Bin Picking u Kakue ajropuTMuuecKre U arrapaTHbie ipobsiemsr | [TK-5.B.3
OHO peliaeT?

24 | Kak opraHu30BaTh BU3ya/bHYIO HaBUTaL[MI0 MOOUIBEHOTO poboTa 1o [IK-5.B.4
cKiany?

25 | Kak peanv3oBaTh CUCTEMY KOHTPOJIS 3a30pa MeXXAy JAetansaMmu B asToripome? | I1K-5.3.2

26 | Kak uamMepuTh JUaMeTp LUIUHAPHUUECKOU JeTaIu C CyOnMKCeTbHON [IK-5.Y.3
TOYHOCTBIO?

27 | Kak peanu3oBaTh CUCTEMY UTEHHs] HOMEPOB 111aCCH Y JIBUraTesei B Ljexe? [1K-5.Y 4

28 | Kak HaCTpOUTb CUCTeMY [/l KOHTPOJIL Ha/IMUUs BCeX KOMIIOHEHTOB B [IK-5.Y.5
c6opouHOM Kopobe?

29 | Kak copmymupoBaTh TeXHHUECKOe 3a/jaHre Ha pa3pad0TKy CHCTeMBI IIK-5.B.3
3peHus [/l KOHKPEeTHOI'O CTaHKa?

30 | Kak BbIOpaTh KaMmepy U 0ObEKTHUB /IJIsl IPOEKTa KOHTPOJISI MUKPOCXeM? [1K-5.B.4

31 | Kak cripoekTMpoBaTh CUCTEMY OCBeLLeHUs /1S IPOeKTa yTeHus rpaBupoBku | [1K-5.3.2
Ha MeTa/I/IMYeCcKOM JleTanu?

32 | Kak o0yunTs HelipoceTsb A/isi Knaccu(yKaruy TUTOB AeeKTOB B BallleM [IK-5.Y.3
rpoeKTe?

33 | Kak paccuuTtath Oro/i)KeT TIpoeKTa 1 BbIOpaTh KOMIIOHEHTHI B paMKax [IK-5.Y .4
3a/]laHHOW CyMMBbI?

34 | Kak co3pate 3D-Moze/ib WM YepTex y3/1a KperieHus KaMmepsl Aj1d Bawero | [IK-5.Y.5
MpOEKTa?

35 | Kak auarnoctupoBarhk 1pobseMy, eciv CCTeMa BHe3aIHo TiepecTasa IIK-5.B.3
pacro3HaBaTh OOBEKTHI?

36 | Kak BiusieT n3MeHeHHe BHeITHel 3aCBeTKH Ha paboTy CUCTeMbI? IIK-5.B.4

37 | Kakue MeTO/bl a/irOPUTMUUYECKOM KOMITeHCALIUM U3MeHeHUsI BHEeIITHero I1K-5.3.2
OCBell|eHUs] CYLLeCTBYIOT?

38 | Kak BubOparysi BvsieT Ha KaUueCTBO M300pakKeHHs1 ¥ KaK ee 00HAPYKUTh? IMK-5.Y.3

39 | Kak MmexaHMUeCKH 3alllUTUTb KaMepy 1 00BeKTUB OT BUOpaLuii Ha [IK-5.Y 4
MPOM3BO/CTBE?

40 | Kak 3arpsi3HeHue ONTHKH BJIMSET Ha alTOPUTMbI U KaK €ro BbISIBUTD? I1K-5.Y.5

41 | Kak opraHu3oBaTh CUCTeMY aBTOMaTHUYeCKOM OUMCTKU ONTHUKU? [1K-5.B.3

42 | Yem TexHUUYeCKOe 00C/Ty)KUBaHUE CUCTEMbI 3DEHUSI OTJTHUAETCS OT ee [IK-5.B.4
peMoHTa?

43 | Kak coctaBuTh rpadvK raaHOBO-IpeAyTipeiUuTeTbHbIX PEMOHTOB /JIs1 [1K-5.3.2
CUCTeMbI 3peHus1?

44 | Kak ¥ Kor/ia Hy)KHO TIPOBOZMTD TIepeKaTMOPOBKY KaMephl? [1K-5.¥.3

45 | Kakve MHCTPYMEHThI UCTIOBb3YIOTCS /1JIsi TIPOBEPKHU KannOpoBKu cructembl B | [TK-5.Y.4
TpoLecce SKCIUTyaTalun?

46 | Kak ouMCTUTL ONTUYECKUE KOMITOHEHTBI, He MOBPEeAUB MPOCBET/IAIoIee [IK-5.Y.5
TIOKPbITHE?

47 | Kak npoBepuTh 1]eJIOCTHOCTb U HaZIeXKHOCTb MeXaHUUYeCKUX KperieHui [1K-5.B.3
KaMephI?

48 | Kak ocymecTBisieTcs 3aMeHa Jyiamnibl Wi LED-mopysist iogcBeTku 6e3 [IK-5.B.4
NI0TepU HaCTpOoeK?

49 | Kak onTUMHU3UPOBaTh BpeMsl LIUK/Ia CUCTeMBbI 3peHHst 6e3 3aMeHbI [1K-5.3.2
obopyoBaHus?

50 | Kakue anroputmMuueckre MeTobl YCKOpeHHs1 00paboTKy n300paxkeHunit IMK-5.Y.3
CYILIECTBYIOT?

51 | Kak yay4immrhe TOUHOCTb CHCTEMBI 3a CUeT 1oCToOpaboTKY JaHHBIX WJIH [IK-5.Y .4

(bunbTpaLK pe3ynabTaToB?




52 | Kak onTMMHU3HMpOBaTh CETEBYIO Mepe/jauy JaHHbIX? [1K-5.¥.5

53 | Kak cHu3uTh Harpy3ky Ha rniponeccop IPC 3a cuet nepeHoca 3aza4 Ha FPGA | TTIK-5.B.3
WU CTleLMau3upOBaHHble YCKOPUTeIN?

54 | Kak onTrumMH3MpoBaTh OCBelleHre /15 TIOBBIIeHUsT KOHTpacTa u cHwkenust | [TIK-5.B.4
BbIJIEP)KKU?

[TepeueHb TeM [ijisi BBITIOJTHEHUsS] KYPCOBOT'O TIPO€KTa/ KYPCOBOM pabOoThI Mpe/iCTaB/IeHbI B
Tabsmre 17.
Tabsuria 17 — [lepeueHs TeM [yisi BHITIOIHEHUsI KYPCOBOT'O TIPOEKTa/ KYPCOBOU pabOThI

Ne ni/m1
paboThI

[TprMepHBIii IepevyeHb TeM [1J151 BBITIOJIHEHHSI KyPCOBOI'O IIPOeKTa/ KypCOBOM

YueOHBIM IJITAHOM He TIPelyCMOTPEHO

Borpocel a1 mpoBefileHHsT TPOMEXYTOYHOW aTTeCcTaldd B BHUJAE TeCTUPOBaHUS
ripe/icTaB/ieHbl B Tabmie 18.

Tabmuia 18 — ITpumepHbIii MepeueHb BOIIPOCOB IJisi TECTOB

No
n/mn

[TprMepHBIii TIepeyeHb BOIIPOCOB [i/1s1 TECTOB

Koz
UHAUKaTopa

1 mun. 3adaHue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM 0OHO20 BEPHO20 OMEema u3

uemblpex NpedN0HCeHHbIX U 060CHOBAHUEM 8blOOPa

WHcTpykuust: [TpounTaiiTe TeKCT, BbIOepHTe MPABWIBHBIN OTBET U 3alUILIUTe apryMeHThl,

o6ocHOBBIBaroII[He BLIOOp OTBETA

UeM cucrema TexHuueckoro 3penusi (Machine Vision) nmpuHLunuansHO
OT/IMYaeTCs OT cucTeMbl BuieoHabmoenust (CCTV)?

a) cucteMa TeXHUUECKOTO 3peHusl aBTOMAaTUueCKd W3BJeKaeT
UHGOPMALIMI0 U3 W300pakeHUs] JI1  TIPUHATHUS  pelleHuH
(u3mepeHwus, KOHTPOJIb, yaeHTUGUKaLys), a CCTV
Tipe/iHa3HaueHa /I/1sl BU3yabHOTO Hab/MI0IeH s ueIoBeKOM

6) Machine Vision paboTaet Tonbko B MH(ppaKpacCHOM Auaria3oHe, a
CCTV — TO/MBKO B BUAUMOM

B) cuctembl CCTV Bcerga ucrnosnb3ytoT 3D-kamepbl, a Machine
Vision — Toneko 2D

r) Machine Vision npumensiercsi Tonbko B mMeauiuHe, a CCTV —
TOJILKO Ha TPaHCTIOPTe

[1K-5.3.2

[ToueMy B 3a/jauax MAaIIMHHOTO 3PEHUsI [/Is Bblle/ieHHsI OObEKTOB I10
LIBETY yallle WUCI0JIb3YIOT LiBeToBOe rpocTpaHcTBo HSV, a He RGB?

a) HSV noppepxuBaer O6osbliie 1BeToB, ueM RGB, Bkitouas
yJIbTpa(prO/IeTOBbIN JHara3oH

6) RGB He mogxogut s 1MGPOBBIX Kamep, TaK KaK MaTpULbl He
YMEIOT B HEr0 CHUMaThb

B) B HSV komnoneHTa uBeta (Hue) otaeneHa ot sipkoctu (Value) u
HachblleHHOCTH (Saturation), UTo fefaeT arOPUTM yCTOMUUBBIM K
M3MeHeHUsIM OCBeLL[eHNs]

r) HSV 3aHuMaeT MeHbllle aMsTU Ha AUCKe 10 cpaBHeHHI0o ¢ RGB

IIK-5.Y.3

Kakoti CTaH/apT obecrieunBaeT  yHUGDUKAIUIO vHTepdeiica
B3aUMO/IeHCTBUS C TIPOMBIILIEHHBIMU KaMepamu pa3HbIX

IIK-5.Y .4




NIpOX3BOJUTENIeN?

JPEG 2000

GenlICam (Generic Interface to Cameras)

USB 3.0 Vision — 3T0 TO/MBKO (pU3MuecKuii MHTepdeiic, a He
cradgapt API

OpenCV — 310 OuO/MMOTEKA, a He CTaHAAPT B3aUMOJEUCTBUS C
KaMepaMu

[lpu cbemKe OBICTPO [ABMXKYILEToCs Ha KOHBeliepe oObekTa «3ddekT
)Kese3e» (HaK/JIOH BepTUKaNbHBIX JIMHWUM). Kakol TWMN 3aTBopa KaMephl
OBbLT UCTTIOTb30BaH U KaKOW HY>KHO TIPUMEHUTD?

a)
6)

B)

r)

3¢dekT BBI3BaH AUCTOpCHell OOBEKTHBA, HY)XHO 3aMeHHTb
00BEKTHB Ha IIUPOKOYTOJTbHBIM

npobieMa B I[BETOBOM IPOCTPAHCTBE, HY)KHO TMEPEKTIOUUTHCS C
RGB Ha MOHOXPOMHBIN PeXXUM

ucrnonb3oBanacs  Rolling  Shutter  (ckonb3siuii  3aTBOp),
HeoOXoqUMO 3aMeHUTh Kamepy Ha Mozenb ¢ Global Shutter
(rmobanbHBIN 3aTBOD)

ucrionb3oBascsi Global Shutter, Hy>)xHO TiepektounTh Ha Rolling
Shutter a5t yBeueHust CKOpOCTH

[IK-5.¥Y.5

Kakoii meTos oOcCBellleHUs Jiydllle BCEro TMOAXOAUT [Jis BbISIBJIEHUS
LjapariH ¥ TPaBUPOBKH Ha 0J1eCTsIIel MeTa/l/lnuecKoi TTIOBePXHOCTH?

a)
6)

B)
r)

KOaKCHa/lbHOe OCBellleHWe — OHO /JaCT PaBHOMEDHYIO 3aCBeTKYy U
CKPOET I]apariviHbI

temHoe Tione (dark field) — cBeT majaer mos MambIM YTJIOM, U
nedeKTbl paccerMBalOT CBeT B Kamepy, CTaHOBSICh SIPKUMHU Ha
TeMHOM (hoHe

ceetioe mosie (bright field) ¢ dponTanbHOM MOACBETKONM — OHO
MoJYePKHET TOJIBKO 00111yto hopmy

vH(paKpacHOe OCBellleHWe — OHO He B/WseT Ha KOHTPACT
TOBEPXHOCTHBIX [1e(heKTOB

IIK-5.B.3

2 mun. 3adaHue KOM6UHUPOGGHHOZO muna c 6bl60pOM HEeCKO/IbKUX edpudHmos8 omeema

U3 NpeoNIodHCeHHbIX U pa3eepHymbiM 000CHOBAHUeM 8blO0Opa

WHcTpykuust: [TpounTaiiTe TeKCT, BbIOepUTe TTPaBUIbHBIE BADUAHTHLI OTBETA U 3aITUIINATE

dPr'yMEHTBI, O6OCHOBbIBaI-0H_[I/Ie Bb160p OTBETOB

Kakue u3 rnepeyrc/ieHHbIX 3d4a4 OTHOCATCA K OCHOBHBIM q)YHKL[I/IHM
CHUCTEM TEXHHNUYECKOI'O 3pE€HUA B HPOMI:IH_UIEHHOCTI/I?

a)
6)

B)
r)

M3MepeHre reOMeTpUUeCcKUX pa3MepoB JleTasei

XpaHeHUe BUZeo3anuceli ¢ kKamep B apxuBe Ha 30 aHeil (3TO
¢yskuus CCTV)

uieHTU(UKAIUS U YTeHre MapKUpoBKH (tuTpux-Kopsl, OCR)
reHepalys CHHTeTHUeCKUX W300parkeHui /it 00yueHust
nepcoHasna (3to pyHkuusi CAD/cumMynisiTopoB)

[1K-5.3.2

Kakue 13 riepeurc/ieHHbIX METO/[0B OTHOCSTCS K MOP(O/IOrMUeCKUM
orieparusiMm 06paboTku 6MHAPHBIX U300payKeHHH?

IIK-5.Y.3




a) 3po3us (Cy>keHue 00BLeKTOB)

0) npeobpa3oBaHue Pypbe (3TO YACTOTHBIN aHAIN3, He MOP(OJIOTHS)

B) [aunaranys (pacivpeHyue 0ObEKTOB)

r) tomn-xat (Top-Hat) mpeobpa3oBaHue [ijist BbIleNIeHUs IPKUX
JleTasieli Ha TeMHOM (poHe

Kakwue 13 repeunic/ieHHbIX IPOTPAMMHBIX [IPOAYKTOB SIBJISFOTCS I[IK-5.Y 4
crielau3upoBaHHbiMU SDK/OHO/MOTeKaMU [I7ist MallIMHHOTO 3PEeHusT?

a) MVTec HALCON — kommMmepueckast 0ubioTeka Asist
TIPOMBIIIIEHHOTO MALTMHHOTO 3PEHHUSI

6) Microsoft Excel (TabmmuHbIi TipoLieccop, He CBSI3aHHBIH C
MallIMHHBIM 3peHreM)

B) Adobe Photoshop (rpaduueckuii pegakTop [ijisi pyuHOTO
pelakKTUPOBaHMS, He /IJis aBTOMAaTU3UPOBaHHOM 06paboTKM)

r) OpenCV — oTKpbITasi OMOIMOTEKAa KOMITbIOTEPHOI'O 3peHMSsI

Kakuie mapameTpbl HeOOXOMIMO YUUTHIBATH TIPH BBIOOPE KaMephbl U IIK-5.Y.5
00BEeKTHBA /IJIS1 CUCTEMbBI TEXHUUECKOTO 3PeHHs?

a) kommuectBo USB-1OpTOB Ha Kamepe (Kamepbl UMEIOT
Criera/IM3upoBaHHble HHTepdeticel, a He USB-xabb)

0) pa3mep ceHcopa M pa3peleHue (MerarnmKCenm)

B) Tun 3atBopa (Global Shutter unu Rolling Shutter)

r) Ha/JMuie BCTPOEHHOT0 MUKPO(dOHa (B MallIMHHOM 3pEHUM 3BYK He
HCTIO/Tb3YeTCs])

10

Kakue 13 repeunc/ieHHbIX METO/IOB OCBeLeHUs TIPUMEHSIIOTCS B [IK-5.B.3
MPOMBIIIJIEHHOM MAallMHHOM 3peHUn?

a) TtemHoe nose (dark field) — a5 BeIsIB/IeHMS LaparnvH U
MOBEPXHOCTHBIX ie)eKTOB

0) Koakcua/IbHOe OCBellleHre — /ijisi pab0Thl C BHICOKOOTPaKarOIIUMHU
TJIOCKMMH TTIOBEPXHOCTSIMU

B) OCBell[eHUe JIFOMUHEeCLeHTHbIMH JIaMITaMH C IpOCCeieM
(mepuanue 100 'y gesiaeT X HENPUTOAHBIMU JJ/1S1 MAILIMHHOTO
3peHus)

r) crpobockonuueckast MoJCBeTKA — /IS «3aMOPa)KUBaHUsS» ObICTPO
JBWKYIIUXCS 00BEKTOB

3 mun. 3adaHue 3dKpblMO2o munda HA yCcmdaHoe/ieHue coomeememeus

UHcTpyKuwst: TTpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE. K KaXKI0 MO3ULINH,
[IAHHOM B JIEBOM CTOJI0LIe, TO0eprTe COOTBETCTBYIOLIYIO MO3ULIUIO B
TIpaBOM CTOJIOLIe

11

[MoHsITHe ¥ PUHLUITBI pabOThI CUCTEM TeXHUYEeCKOTO 3pPeHust I1K-5.3.2

a) TexXHUUYeCKoe 3peHue a) MUHUMaJIbHbIA HeJleTMMbIA 3/IeMeHT

(Machine Vision) 1ppoBOrO M300pAKEHUS
6) mKcenb 6) TexHOOTUs1, TI03BOJISAOLAsT KOMITbFOTEpaM
«BUJIETH» W aHA/IM3UPOBATh BU3yasIbHYHO
rH(pOopMaL1Io
B) CucTeMa B) KOMIUIEKC armapaTHBIX U MPOrPaMMHBIX

TEXHUYECKOTO 3peHUsT  CPEeZICTB /I/Isl aBTOMAaTUYeCKOro aHam3a
1300paKeHHH




I') MeXaHWYeCKoe yCTPONCTBO /ISt
riepeMellieHUsi 00bEKTOB Ha KOHBelepe

12 OcHoBBI LIM(POBOI 00pabOTKM M300paXKeHUI IMK-5.¥.3
a) cerMeHTaLUsi a) pa3szerneHue U300paKeHUsI HA CMBIC/IOBbBIE
M300paKeHUsT obnactu (0OBEKTHI)
6) ¢uerp laycca 0) anropyTM pa3MbITHSI U300paXkeHust [1Jist
CHIDKEHHUS IITyMa
B) LIBETOBOE B) LIBeTOBAasi MO/ie/lb, OCHOBaHHas Ha TOHE,
npocrpaHcTBo HSV HACBIL[EHHOCTHU U IPKOCTU
) CTaH/apT rnepejaun U300paXkKeHU 1o
Gigabit Ethernet
13 [IporpammHbIe cpejcTBa [IK-5.Y.4
a) OpenCV a) OecriaTHas 6UO/MOTEKA KOMITBIOTEPHOTO
3peHusi C OTKPBITBIM UCXOJHBIM KOJOM
6) HALCON 0) KoMmMepuecKast cpefia pa3paboTKH /st
CUCTeM MPOMBILLIZIEHHOT0 MallIMHHOT O
3peHust
B) MATLAB Image B) TaKeT 11 00paboTKu M300pa>keHNH B
Processing Toolbox cpe/ie MaTeMaTUueCKUX BbIUYMCIIEHUM
I') TIPOMBIILJIEHHBIH POOOT-MaHUTTY/ISITOD
I1eCTOT0 TTOKOJIeHHSsI
14 Bribop Kamep 1 06beKTHUBOB [MK-5.¥.5
a) mIyOMHa pe3KoCTH a) /Mana3oH pacCTOSTHUM, B KOTOPOM
(DOF) 00BEKTBI OCTAFOTCS UETKUMU
6) mictopcusi 00BeKTHBa  0) reoMeTpHUUecKoe UCKaKeHHe
1300pakeHwsl, BEI3BAaHHOE ONTUKOMN
B) mose 063opa (FOV) B) pa3Mep 00/1aCcTH, BUJUMOM Kamepoii B
TJIOCKOCTH 00beKTa
I') CKOpPOCTb Mepe/iauM JaHHBIX OT Kamephl K
KOMIIBIOTEPY
15 Pasperienvie 1 pacuéThl I1K-5.B.3
a) Pa3speiienue a) KOJMYeCTBO MUKCesel MaTpULIbI,
KaMephl orpejiefisitolLiee eTaar3aluio
6) doxycHoe 0) paccTosiHHe OT OINTHYECKOro LeHTpa
paccTosiHue 00BbeKTHBA JI0 MaTPHUILIbI
B) AWCTaHLUS OT (DPOHTA/ILHOM TIJIOCKOCTU
B) pabouee paccTosiHUE
00beKTHBa 10 00beKTa
') 4acToTa KaZIpoB B CEKYH[Y TIpH
BH/l€03aIucH
4 mun. 3adaHue 3aKpblMo20 muna Ha yCmaHos/eHue noc/1edo08amebHOCMu
WucTtpykuys: [IpounTaiite TEKCT U yCTaHOBUTE I10C/IeZ,0BATE/IbHOCTD. 3alvIInTe
COOTBETCTBYIOLYIO TTOC/Ie/[0OBaTeIbHOCTb OYKB C/ieBa HarpaBo
16 | YcraHoBHUTe MpaBUIBHYIO 110C/I€ZI0BATETBHOCTD 3TAroB paboThl cuctembl | ITK-5.3.2

TeXHUYEeCKOI'0O 3peHud:

a) aHamm3 n300paKeH!sl aNrOpUTMaMu




0) dopMupoBaHMe ONTUYECKOTO U300pa>KeHUsT HA MaTPHIIe
B) TPUHSATHE pPellieHHrs ¥ BbiJjaua YIPaB/ISIOIIero CUTHaIa
r) 3axBaT KaJipa KaMmepou

17

YcTaHOBUTE NPaBUIBLHYIO MOC/IeJOBaTe/IbHOCTD Omneparyii 1uppoBoit
06paboTKy n306pa>keHus:

a) CcerMeHTaLus U Bbljie/ieHHe 00BheKTOB

0) 3axBaT U oLU(POBKA N300pAKEHUS

B) TpPUHSATHE PELleHus 0 pe3y/IbTaTaM aHaIu3a

r) TpeaBaputesbHas GUIBTPALIUS U yIyUIIeHHEe KauecTBa

[IK-5.¥.3

18

YcTaHoBUTe IPaBU/IBHYHO MOC/I€0BaTeIbHOCTb OTepaLyil Ipu
BbI/le/IeHHUU IPaHuL] 0ObeKTa:

a) mnpuMeHeHHe oreparopa rpaauenTta (Cobessi/KaHHN)
0) mepeBoA M300pa)KeHUsI B TIOYTOHOBBIN (popmat

B) OuHapu3alys 10 Mopory

r) mnojasseHue myma ($puibTpaLus)

[IK-5.Y .4

19

YcTaHoBUTe TIPaBU/IBHYHO TIOC/Ie0BaTeIbHOCTb PAaCYETOB MPU
MPOEKTUPOBAHUU ONTUUECKON CUCTEMBI:

a) orpeZeneHre TpedyemMoro paspelleHus KaMmepbl

0) 3amanue monst 063opa (FOV) u MUHHUMAaTBEHOTO pa3Mepa JIeTasu
B) BBIOOD (DOKYCHOT'O PacCTOsIHUSI 0ObEKTHBA

r) mnpoBepka riayouHsl peskocty (DOF)

[IK-5.¥.5

20

YcTaHoBUTe MIPaBU/IBHYHO TIOC/Ie0BaTeIbHOCTb HACTPOMKHU OCBeLLeHUSs:

a) BBIOOD THIIA OCBelljeHHs (TEMHO€/CBETJIOe TMoJie, Ha ITPOCBET)

0) ycraHOBKa U (hMKCaI¥si OCBeTUTeJIeH

B) aHa/IM3 XapaKTepUCTUK 00beKTa (MaTepuall, penbed, oTpakeHue)
r) MoaOOp MHTEHCUBHOCTH U yTJia MaJieHus CBeTa

[IK-5.B.3

5 mun. 3adaHue omKpbIMO20 Muna ¢ pazeéepHymblM 0mMeemom

WncTpyknwst: [IpounTaiiTe TEKCT 1 3aMUIIMTe Pa3BepHYTHIM 000CHOBAaHHBIA OTBET WIIH

HalMUIIWTe MpPOoMnyljeHHoe CJIOBO/C/IOBOCOUYETAHHE

21

OnuiumuTe apxXUTeKTypy THIMYHOM CHUCTeMbl TeXHUUYECKOrO 3peHus,
NpUMeHsIeMOll Ha TPOM3BO/CTBEHHOM JMHUW [/Is1 KOHTPOJS KauyecTBa
NPOJYKLMU. YKaKuTe BCe K/IoueBble KOMITIOHEHThI CUCTeMbl, 0OBbsICHUTE
POJIb K&)K/IOTO U3 HUX U TIPHUBEUTE MPHMepP X COBMECTHOW pabOThI Ipu
obHapy>keHUH fle(eKTHOTO U3JeNHsl.

I1K-5.3.2

22

OOmbsicHUTe pa3HUIly MeXAy I[BeTOBbIMU TpocTpaHcTBamMu RGB, HSV u
grayscale (ronyTtoHoBoe). B Kakux 3aflauax TeXHUUECKOTO 3peHus
1]e1ec000pa3Ho TPUMEHSATh Kaxkaoe u3 HUX? [IpuBefuiTe KOHKPETHBIE
TIPUMepBL.

[IK-5.¥.3

23

CpaBuure 6ubmotekn OpenCV u HALCON Kak HHCTPYMEHTHI /ISt
pa3paboOTKH CHUCTEM TEeXHUYEeCKOTO 3peHUusl. YKaKUTe WX K/IHoueBbie
0CcO0EHHOCTH, TIPEMMYILECTBA W HEJOCTAaTKH, a Takxke o00sactu

[IK-5.Y .4




MnpeariouTUTe/JIbHOI0 INIpMMeHEeHN .

24 | Heob6x0MO HACTPOUTHL CHUCTEMY TeXHHUeCKOro 3peHust Ajs KoHTposis | [TK-5.Y.5
pa3smepoB MuKpocxembl 1010 MM ¢ ToyHOCTBO 10 MKM. Onuiure
1oC/Ie/OBaTe/IbHOCTb PAacyéToOB il BbIOOpDa Kamepbl W 0OBEKTHBA.
YKa)KuTe, KaKue TlapaMeTpbl HE0OX0/UMO YUeCTb.

25 | ObbsicHATe pa3HULy MEXIy OCBellleHHeM B «cBeTsiom Tionie» (Bright | [TK-5.B.3
Field) u «rémHom miosnie» (Dark Field). TIpuBesuTe mnpumepbl
TIPOMBIIIEHHBIX 3a/lay, T/e KaKIbld W3 MeTO/OB AAéT HaWIyUIlIni
pe3y/bTar.

[TepeueHb TeM KOHTPOJIbHBIX PabOT MO JUCIMITIMHE OOYYarOU[UXCs 3a0YHOH (HOPMBI
o0yueHus1, pe/icTaB/ieHbI B Tabwiie 19.

Tabmwmia 19 — ITepeueHb KOHTPOJILHBIX paboT

Ne n/mt ITepeueHb KOHTPOJIbHBIX PAabOT

He nipegycMmoTpeHo

10.4. MeTtoauueckie  MaTepuasibl,  OMpejefsiolde  TpOLeAypbl  OLeHUBAHUS
VH/IMKAaTOpPOB, XapaKTepH3yHIIMX STambl (OPMUPOBaHUS KOMIIETEHLMM, COZep)KaTcsi B
JIOKabHBIX HOPMAaTUBHBIX akTax ['YAII, pernamMeHTUPYHOIUX TIOPSZIOK W TIPOLIeypY
TIPOBE/IeHHST TEKYII[ero KOHTPOJISI yCIIeBaeMOCTH U IPOMEKYTOYHOM aTTeCcTaljii 00yJaroInxcst
'YAIL

11.  MeToauueckue yKa3aHus [jisi 00yUarouXcsi 0 OCBOEHUIO AUCIUTTAHBI

11.1. Metoauueckrie yKa3aHusl [ijii  OOy4aroOlIMXCS TI0 OCBOEHHWIO JIEKIIMOHHOTO
MaTepuarna.

OCHOBHOe Ha3HayeHHe JIeKLJMOHHOTO Marepuarna — JIOTUYeCKd CTPOMHOe, CHUCTeMHOe,
riybokoe W siCHOe HW3/0)KeHHWe yueOHOro Martepuasna. Ha3HaueHue COBpeMEHHOM JieKI[UH B
paMKax JUCLIUIIIMHBI HE B TOM, UTOOBI TIOJYYMTh BCHO MH(MOPMAIMIO TI0 TeMe, a B OCBOEHUM
dbyHaaMeHTa/lbHBIX TIpoO/eM  JUCLIMIUIMHBL, METOZOB HAyyHOrO TI03HAHHWS, HOBEUIINX
JOCTW)KEHUM Hay4YHOU MBICH. B yueOHOM Tiporiecce JIEKI[Us BBIMO/IHSET METOZ0I0TUYeCKYIo,
OpraHu3alMOHHYI0 U UH(POPMALIMOHHYO (PYHKIMU. JIeK1ys pacKpbIBaeT MOHSATUMHBIN arrapaT
KOHKDEeTHOW 00/1acTU 3HaHWs, eé Tpo0JsieMbl, ZaeT LieIbHOe IpeJCTaBlIeHre O AWCLUTUIMHE,
MOKa3bIBaeT B3aUMOCBSI3b C IPYTUMU JUCLIMTI/TMHAMU.

[TnaHupyeMble pe3y/IbTaThl IPU OCBOEHUM 00YUarOIIUMUCS JIEKITMOHHOTO MaTepraJa:

™ [oyyeHUWe COBPEMEHHBIX, 1IeJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHWM, YPOBEHb
KOTOPBIX OIpe/ie/isieTcs LieJIeBOU YCTaHOBKOW K Ka)K[J0 KOHKPETHOH TeMe;

™ roJjiyueHHe OIbITa TBOPUECKOM paboThl COBMECTHO C TIperio/iaBaTesieM;
pa3BuTHe  TMpPOo(deCcCUOHA/NLHO-ZIEJIOBBIX — KauecTB, JiOOBU K  TIpeaMeTy U
CaMOCTOSITE/IbHOTO TBOPUECKOI'O MBILLIIEHHUS.

™ TosiBlIeHHe HeoOXOAMMOr0 UHTepeca, He0OX0IUMOTO [/ CAMOCTOSITe/TbHOM PaboTH;
MoJiyueHre 3HaHWW O COBPEMEHHOM YpPOBHE Da3BWUTUSI HayKu W TeXHUKHM U O
TIPOTHO3€ UX Pa3BUTHs Ha O/VDKaMIIMe ro/br;

™ HayuyuTbCsA MeTOAWuYecKH obOpabaThiBaTh MaTepuas (Bble/sTb TJlaBHble MBICIA U
MOJIOKEeHHUsI, TIPUXOJUTh K KOHKPETHbIM BbIBOJaM, TIOBTOPSITh WX B  Pa3/IMUHBIX
dhopmyIMpoBKax);

™ [oJilyueHHre TOYHOTO MTOHUMAaHUs BCeX HeOOXOJUMbIX TEPMUHOB U TIOHSITHH.

JIeKLIMOHHBIN ~ MaTepual MOJKeT COTPOBOKJAThCsA JEeMOHCTpaldeld C/1ailoB |
WCTO/b30BaHUEM Da3aTOYHOTO MaTepuajsa TIpU TIPOBEIEHUM KOPOTKUX JMCKYCCHH 00
0Cc00eHHOCTSIX TIPUMeHeHHsI OT/e/TbHBIX TeMaTHK T0 JUCLIUTIIAHE.

CTQYKTY[}& npeaoCTaB/JIe€HUA JIEKIIMOHHOI'O MaTepHrdJid.

L]

L]




™ eKLJUOHHBIN MaTepuas NpeJCcTaB/sieTcs Mpero/aBaTesisiM YCTHO;

JIEKIIUSI COCTOWUT W3 TPEX OCHOBHBIX UacTel: BCTYMNUTEbHOM, OCHOBHOW U
3aKJTFOUUTE/ILHOM;

™ BCTyNUTeJIbHAs UaCThb Orpe/iesisieT Ha3BaHUe TeMbl, I/1aH U Lie/Tb JIeKLUH;
B OCHOBHOM YaCTH JIEKLIMM peaM3yeTcsl HAyyHOoe COoJiep)KaHhe TeMbl, BCe I/IaBHbIe
y3/I0BbIe BOTIPOCHI, TPOBOJUTCS BCSl CHCTeMa Jl0Ka3aTe/JbCTB C HCIIOIb30BaHWEM Haubosee
11e/1ecO00pa3HbIX MeTOMUECKUX ITPUEMOB,;

™ 3aK/IIOUMTeNbHas uYacTb MMeeT Lefibi0 00001aTh B KpaTKUX (OpPMYIHPOBKAx
OCHOBHBbIe W/led JIeKLIUH, JIOTUUeCKH 3aBepliiasi eé Kak 11eJIOCTHOe TBOPEeHHE;

™ OT[enbHbIe BU/IbI JIEKL[UM MOTYT UMeTb CBOM 0COOEHHOCTU KakK IO COZIepP>KaHHI0, TaK
Y 110 CTPYKTYpe.

L]

L]

11.2. MeToanyeckre yKa3aHus /71t 00yUarOLMXCs 10 YYaCTHIO B CeMHUHapax

OCHOBHOH 1ie/1bI0 /1151 00yuarolerocs siB/iseTcss cucTeMaTu3alus U 06ob1eHre 3HaHUN
10 W3y4aemoil Teme, paszeny, (GOpPMHUDOBaHHE yMeHHs PpaboTaTb C /IOMOJHUTETEHBIMU
VICTOYHMKaMK HH(OpMaLUM, COIMOCTaB/sATh U CPaBHMBAThb TOUKW 3pEeHUs], KOHCIEKTUPOBAaTh
IIPOYMTAHHOE, BbICKA3bIBATH CBOK) TOYKY 3peHMs U T.I. B coorBercTBMM C Begylen
JUIaKTUUeCKOM LiefbI0 COZlep’KaHWeM CeMUHApPCKUX 3aHsTHU SIBJISIOTCS Y3/I0Bble, Haubosiee
TPyZAHble [ TIOHMMaHWsS W YCBOEHHUs TeMbl, pasfesbl AUCLUIUIMHBL CrelydrKoin [JaHHOH
(hopMBbI 3aHSTHI SIB/ISIeETCSI COBMeCTHast paboTa rperofiaBaresisi U 00y4Jarolerocst Haji pelieHiem
TIOCTaB/IeHHOW TIPOO/IeMbl, a TOWCK BEPHOIO OTBETa CTPOUTCS HAa OCHOBe YepeJoBaHMUs
VHVBU/1yalbHOM U KOJUIEKTUBHOM JIeTe/TbHOCTH.

I[Tpu MoATOTOBKE K CEMHUHAPCKOMY 3aHSITHIO T10 TeMe JIEKL[K HeOOX0ANMO 03HAKOMUTHCS
C TJIAHOM €ero TIPOBe/IeHHUs], C JIMTepaTypoi U HayYHbIMU Iy OIMKaLUSAMU 110 TeMe CeMUHapa.

TpeboBaHus K IPOBe/IEHNIO0 CEMUHAPOB
Ob6s3amenbHO 0415 3anoaAHeHUs1 npenooasamenem

11.3. MeToauueckre yKa3aHUs AJi1 OOYYaroIMXCsl IO TIPOXOKIAEHWIO TPAKTHUeCKUX
3aHSATHH

[TpakTHUeckoe 3aHATHe SIBJSETCS OAHON M3 OCHOBHBIX ()OpM OpraHu3ald yuebGHOTO
TIporiecca, 3aK/IFOYaroIasiCs B BBIMOJTHEHUH 00yUaroMMHICS 110/ PYKOBOJCTBOM TIpero/iaBaTe/ist
KOMIUIeKCa y4eOHBIX 3afjaHMM C 1[e/lbl0 YCBOEHWS] HAayYHO-TeOpPeTUUeCKHX OCHOB yueOHOM
JUCLIATUTUHBI, IPUOOpeTeHUs] yMeHU ¥ HaBbIKOB, OITbITa TBOPUECKOU JIesITe/TbHOCTH.

Llenbio MPaKTUUYECKOT0 3aHATHS /IJIsi 00yUaroIerocs sip/isieTCsl MPUBUTHE 00YyUaroIuMCst
YMeHUM 1 HaBbIKOB MPAaKTUUECKOU [1esiTe/IbHOCTU 10 U3yuaeMou JUCLUIIIHE.

[TnaHupyemMblie pe3yabTaThl PH OCBOEHUM 00YUarOIIMMCS TPAKTHUeCKUX 3aHSATHM:

™ 3aKkperuieHWe, yriayOsieHWe, pacllUpeHWe U [JeTajau3arvs 3HAHWN TIpYU pellleHur
KOHKPETHBIX 3a/1ay;

™  pa3BUTHe TI03HABATebHbIX CIMOCOOHOCTEHM, CaMOCTOSATENbHOCTH — MBIIIEHMUS,
TBOPUECKOM aKTUBHOCTH;

™ OBMaZileHWe HOBBLIMM METOJAMU W METOAMKAMU W3yueHWs KOHKDETHOW yueOHOM
JIACLIATI/TUHBI,

™ BpIpaboOTKa CMOCOOHOCTH JIOTUYECKOTO OCMBIC/IEHUs TIOJIyUeHHBIX 3HAHUW [ist
BBITIOJTHEHMS 3a/JaHUM;

™ obecrieueHre palMOHA/IBHOTO COUETAHWSI KOJUIEKTUBHOW W WHAMBUIYaIbHOU (hopm
o0OyueHwUsl.

TpebGoBaHuUs K POBEIEHUIO TIPAKTHUECKUX 3aHATUN
Ob6s3amenbHo 04151 3anoAHeHUsl npenodagamenem

11.4. MeTopryeckre yKasaHWsl [y OOYYarOIMXCS TI0 BBITIOHEHWIO J1ab0paTOPHBIX
pabor



B xoze BbINOMHEeHMsT J/1abOpAaTOPHBIX pPAabOT OOYYANOLIUICS AO/DKEH YrayOuTb W
3aKperuThb 3HAHUS, TPAaKTUYeCKHWe HaBBIKW, OBJIa[IeThb COBPEMEHHON METOJUKOW U TEeXHUKOU
SKCIIepUMEHTa B COOTBETCTBMH C KBaJIM(HUKALIMOHHON XapaKTePHUCTUKOW 00ydaromerocs.
BeirosiHeHWe 1ab0paTOPHBIX PabOT COCTOUT W3 SKCIIEPUMEHTAIbHO-TTPAKTHUECKOH, PacueTHO-
aHA/IMTUYEeCKOW YacTel U KOHTPOJIbHBIX MEPONPUATHH.

BeinonHeHne 1abopaTopHbIX paboT 00yYaroLUMCs SIB/ISIeTCS HEOTbeM/IEMOM uacTbhio
W3y4yeHUs] [JUCLUIUIMHBI, OmpefesseMold y4eOHbIM TIaHOM, W OTHOCHTCS K CpeZCTBaMm,
obecrieurBarOIIM pelileHHe CIeJYIOIIX OCHOBHBIX 3a/jau 00yuaroIerocs:

™ mpuobpeTeHHe HAaBHIKOB HCC/IEJOBAaHUS TIPOLIECCOB, SIBeHWA W OOBEKTOB,
M3y4yaeMbIX B PaMKaX JIaHHOUW JUCLUTTUHBI;

™ 3aKperuieHHWe, pa3BUTHE U JeTalu3alysi TeOpeTHUYeCKUX 3HaHWH, TOTy4YeHHbIX Ha
JIeKLIUSIX;

™ momydeHre HOBOW MH(OPMALIMH 10 M3y4aeMOH JUCLUTUINHE;
npuoOpeTeHWe  HABBIKOB ~ CAMOCTOSTENILHOM  paboThl  C  j1abopaTOpHBIM
obopyioBaHMEM U TTpUOOpaMH.

L]

3agaHuvie ¥ TpeOOBaHUS K IPOBe/IEHHIO J1TabOpaTOPHBIX paboT

Cnmcok 3afiaHuii mpefcTaBieH B 1 4.4, tabmua 6. JlabopaTopHbie paboThI CegyeT
BBITIO/IHATE B XO/e TIPOXOXK/EHUS Kypca, BHUMAaTelbHO pa30upasi TMpe/CTaBIeHHbINA
MeTO/IUUeCKUIi MaTepHasl TMperno/jaBaTtesieM, C 3arpy3Koid BBINOJHEHHBIX pabOT B JIMUHBIM
KabuHeT 00yuaroIerocsi B ycTaHoB/eHHbIe B «J/IuuHoM KabuHete I'YATD» CpOKU yis KaXKZoH
paboThL.

CtpykTypa 1 ¢opma orueTa 0 sabopaTopHoii paboTe

Otuer o JsabopaTtopHOii paboTe JO/MKeH BKIOUaTh B Ce0si: TUTY/BHBIA JIUCT,
(OpMyJTUPOBKY 3aZlaHUs, TEOPETUYeCKHe TI0JIOXKEHHUs, WCIO/b3yeMble TIPH BBITIOJTHEHUU
nabopaTopHOU paboThI, OMMcaHKe TIPOIiecca BBITIOTHEHHs 1abopaTOpHOW paboTkl, MOTyUYeHHbIe
pe3yJIbTaThl U BLIBOABI.

TpeboBaHnusi K ohopMIIeHHIO OTYeTa 0 labopaTopHOU paboTe

ITo kakgoit yabopaTopHOI paboTe BBITIONHSETCS OT/AeNbHBINA OTUeT. TUTY/bHBINA JIUCT
odopmrsieTcsi B COOTBeTCTBUMM C 1abjsoHoM (oOpasliom), TipuBeZieHHbIM Ha caiite ['YAIL
(www.guap.ru) B pazgene «['YAII/HopmaruBHasi JokyMmeHTauust/[lokymenTarst/ st yueGHOTO
nporjecca». TekcToBble W Tpauyeckue Marephasbl OQOPMISIIOTCS B COOTBETCTBHUU C
perictytomymu 'OCTamu 1 TpeboBaHusIMU, TIPHBejeHHBIMU Ha caiite I'Y AIT (www.guap.ru) B
paszene «I'Y ATl/HopmaTuBHasi soKymeHTalus/JJokymenTauusi/disi yuebHoro mporieccar.

11.5. MeToauyecKre yKaszaHUs AJis1 00YUarOIIUXCsl TI0 BBITOJTHEHUIO KYPCOBOTO MPOeKTa/
KypCOBOM paboThI

KypcoBoii ripoekT/ paboTa NMpoOBOAUTCS C Lie/bi0 (OPMHUPOBAHHUS Y 00YUArOLMXCsI OITbITA
KOMITJIEKCHOTO pellieHHs KOHKPEeTHBIX 3a7iay MpogeCCHOHATBHOM [esiTeTbHOCTH.

KypcoBoii poekT/ paboTa 11o3BoisieT 00yuaroiiemMycsi:

CTpYKTypa MOSCHUTEILHOM 3aMMCKU KYPCOBOTO MPOeKTa/ pabOThI
Ob6s3amenbHo 04151 3anoAHeHUsl npenodagamenem

TpeboBanus K 0(hOPM/IeHHIO MOICHUTE/ILHOM 3alMCKY KYDCOBOT'O MPOEKTa/ paboThl
O6s3amenbHO 0/151 3aNO/AHeHUs npenoaaeameﬂeM

11.6. MeToauuecKre yka3aHUs /il 00yUarouXcs 10 MPOXOXKAEHUI0 CaMOCTOSITe/TbHOM
paboThI



B x0/1e BBLITIOJTHEHUSI CaMOCTOSTe/TbHOM PabOThI, OOYYAIOIIMIACS BBITIONHSIET paboTy 10
3a/laHUI0 M TIPM METOJMUeCcKOM PYKOBO/CTBe TperojjaBaresisi, HO 0e3 ero HernocpeACTBEHHOrO
yuacTusi.

B mporjecce BBIMOJIHEHHSI CaMOCTOSITe/IbHOW paboThl y oOyuatolerocsi (popmupyercs
1ie/iecoobpa3Hoe MIaHUPOBaHUe pabouero BpeMeHH, KOTOPOe M03BOJISIeT eMy Pa3BUBaTh YMEHHS
Y HaBbIKM B YCBOEHMM M CHCTeMAaTH3allid TPUOOpeTaeMbIX 3HaHWM, 00ecreurBaeT BBICOKHI
YPOBEHb YCIEeBaeMOCTH B Tepuoj, OOyYeHWsi, [OMOTraeT TIOAYYUTb HABLIKK TMOBBIIIEHUS
npoeCCHOHATbLHOTO YPOBHS.

MeToUeCKUMH ~ MaTepvasiaMi,  HAlpaB/SIOIMUMA  CaMOCTOSITEJIbHYIO  paboTy
00y UaroL[UXCSSIB/ISTFOTCS:

™ yueOHO-MeTOAMYECKHI MaTepHas Mo AUCLUTIIAHE.

11.7. Metosuueckrie yKa3aHUs [Jisi OOYYarOL[UXCS IO TPOXOXKAEHWIO TEeKYIIero
KOHTPOJI yCIIeBaeMOCTH.

Tekymuii KOHTpOJIb YCIIeBaeMOCTH TpeJyCMaTpUBaeT KOHTPOJIb KayecTBa 3HAaHUU
00yuaroIuXcsl, OCYIIeCTB/IsIEMOTO B TeueHHe CeMecTpa C Lie/lbI0 OLIeHWBaHUs XOJia OCBOEHUS
JUCLIUTIAHBI.

Bo3Mo)KHbIE MeTO/Ibl TEKYII[Er0 KOHTPOJISI YCIIeBaeMOCTU 00yUaroIuxCsi:

YCTHBIM OTPOC Ha 3aHATUSIX;

cucTeMaTHhyecKast MpOBepKa BbITIOJTHEHUS] UHAUBUAYa/IbHbIX 3alaHUl;

3alUTa OTYETOB 110 JTabOpaTOPHBIM paboTam;

TIpOBe/ieHre KOHTPOJIbHBIX paboT;

TeCTUPOBaHMUE;

KOHTPOJIb CAMOCTOSITe/TbHBIX PaboT (B MMCEMEHHOM WM yCTHOM hopMax);
KOHTPOJIb BbITIOJIHEHUST UH/IMBU/Iya/IbHOTO 3a/IlaHUsI Ha TIPAaKTUUeCKHe 3aHSATHS;
KOHTPOJIb BBITIOJTHEHHSI KyPCOBOT'O MPOeKTa U/ KYPCOBOM paboThi;

ViHbIe BU/[IbI, OTIpe/ie/isieMble Tpero/jaBaTesieM.
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[IpoBesieHne TeKylero KOHTPOJISL yCIIeBAeMOCTH OCYILeCTB/ISIeTCsl C IMOMOLLBI TeCTOB,
nipuBe/ieHHbIX B Tabmumile 18. OlleHMBaHMe TEKYILero KOHTPOJIsI YCIIeBaeMOCTH OL|eHUBAeTCs T10
yeTeIpex banpHOM CHUCTEME: «OTJINYHO», «XOpOLLO», «yZIOBJIETBOPUTE/IEHO»,
«HEeYyOBJIETBOPDUTE/IBHO».

11.8. Metoauueckue yKa3aHusl [ijisi 00yuaroIuxcsi 10 TPOXOKAEHHI0 MPOMEeXYTOUHOMN
aTTecTalyu.

[MpomexxyTouHasi ~ aTTecTalss ~ OOyyarIMXCs  TpeAycMaTpUBaeT  OLleHHWBaHUe
TIPOMEXXYTOUHBIX ¥ OKOHUATeJIbHBIX pe3y/IbTaToB 00y4eHHs 10 gucuuruiiHe. OHa BK/IIOYaeT B
cebst:

™ 9k3aMeH — (opma OIeHKM 3HAHWH, TMOJyYeHHBIX OOyJaroLIMMCcsi B TIpoLjecce
M3yueHUsi BCel MCLIMIUIMHBI WA ee YaCTH, HaBbIKOB CaMOCTOSITe/IbHOW paboThl, CriocOOHOCTH
NIPUMEHSITh UX J/Is1 pelleHus] NMpakTUYeCKUxX 3ajay. OJK3aMeH, KakK MpaBuo, MPOBOJAWUTCS B
Nepuo/i SK3aMeHallMOHHOW CecCMM W 3aBepllaeTcsl aTTeCTaljMOHHOM OLIeHKOW «OT/IUUHO»,
«XOpOILIO», «y/I0B/IETBOPUTEIBHO», «HEY/|0BJIETBOPUTEILHOY.

™ 3auyeT — 3T0 (hopMa OLIEHKH 3HaHWM, TIOJYYeHHBIX 00yUaroIMMCs B XO/le M3yUeHUst
yueOHOM AWCHMIUIMHBI B 1€JIOM WM TIPOMEXKYTOUHast (TI0 OKOHUAaHWM CeMeCTpa) OLleHKa 3HaHUM
00yyaroIUMCcs TI0 OT/Je/IbHBIM pa3fiesiaM JUCLUIUIMHBI C aTTeCTallMOHHOM OLIeHKOW «3auTeHO»
WIN «HE 3aUTeHO».

™ nuddQepeHLMPOBaHHBIM 3ayeT — S3TO (opMa OLeHKUM 3HaHWW, MOIy4YeHHbIX
00yyJaroImyMcs TPy U3y4eHU! IVCLIUTUIMHBI, TIPY BBITIONTHEHUH KYPCOBBIX TIPOEKTOB, KYPCOBBIX
paboT, HayuHO-UCC/IeI0BaTeTbCKUX PA0OT U MPOX0XK/I€HUU MPAKTHK C aTTeCTallMOHHOM OIleHKOMN
«OTJIMUHO», «XOPOLLO», «YJOBJIETBOPUTE/ILHO», «HEY/0B/IETBOPUTE/IEHO».



[TpomMexxyTouHasi aTTecTal[usi OLeHUBAeTCsl [0 pe3y/bTaTaM TeKYIero KOHTPOJIs
ycrieBaeMOCTH. B ciydae, ec/id CTyZIeHT TI0 YBa>KUTEbHOM MPUUKMHE He BBLITIOJHWI TPeOOBaHUS
TeKylllero KOHTPOJisi, eMy TIpeJJoOCTaB/isieTCsl BO3MOXKHOCTb CJlaTh  3aJJ0/DKEHHOCTU  T10
rpomnyieHHbIM TemaM. @opma npoBeieHUsI IPOMeXKYTOUHOM aTTeCTallui — IMTMCbMEeHHasl.

IuddepeHnipoBaHHBIN 3aUyeT 00YyUarOIIUNACS TOTyYaeT TMPH BBIIOJHEHUH W Cllaue He
MeHee 80% nabopaTopHbIX paboT, BBITIO/IHEHHBIX B TIOJIHOM 00beMe, TPONJeHHOMY U CIaHHOMY
TeCTUPOBAHUIO  TEKYI[ero KOHTPO/IST C OLIEHKOW He HIKe  «Yy/I0BJIeTBOPUTE/LHOY,
yZIOB/IETBOPUTEJIbHOM M1OCEI[aeMOCTH 3aHSATHH.

Iomyck K caue 3K3aMeHa 00yJarolUiCs MMo/TydaeT TIPU BBIMOJIHEHUH U CJlaue He MeHee
80% sabopaTopHBIX PabOT, BBIMOTHEHHLIX B TIOJTHOM 00beMe, TMPOWJEHHOMY U CIaHHOMY
TeCTUPOBAHUIO  TEKYI[ero KOHTPO/ISi C OLIEHKOW He HIKe  «Y/I0BJIeTBOPUTE/bHOY,
yZIOB/IETBOPUTEJIbHOM MOCEI[aeMOCTH 3aHSTHH.



JIvcT BHeceHust U3MeHeHHH B pab0uyro MPOrpaMMy AWCLUTIIAHBI

[ata BHeceHUs
W3MEeHEeHUH U
JIOTIOTHEHUM.

[Topnvce
BHECILIEero
H3MeHeHUsI

Cojepr>kaHue U3MeHeHU! 1 J0TI0/THeHUH

Harta u Ne
NIPOTOKOJIa
3ace/laHUs

Kacdeapbl

IMoanvck
3aB.
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