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AHHOTaUs

Jucuunnmaa «CuCTeMbl TEXHUYECKOTO 3pPEHMSl Ha IPOM3BOACTBE» BXOOUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HaIpaBJICHUIO MOATOTOBKK/ creruanbHOCTH 27.03.04 «YrpaBieHHe B TEXHUYECKHUX CHCTEMaX»
HarnpaBjieHHOCTH/ crenuain3ainuu «YTpasieHue ¥ WHOpPMATHKA B TEXHUYECKUX CHCTEMax).
Jucnunimna peanusyercs o0pazoBaTesbHBIM 0(hrcoM MHKeHEepHOH IIKOJIBI.

JucuuminHa HareneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIOIIUX KOMIIETCHITHIA:

[IK-7 «'OTOBHOCTb K BHEAPEHHUIO pE3YyJIbTaTOB pa3pabOTOK CPEICTB M CHCTEM
aBTOMATHU3AIMU U YIIPaBJICHUS B IPOU3BOJICTBO

ConeprxaHue TUCUMILUIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C IPOEKTUPOBAHHUEM,
alrmaparHol M MPOTPaMMHOM peanu3aluen, a TAKKE HHTErpAlMeld MPOMBIIIEHHBIX CHUCTEM
texHuueckoro 3peHus (CT3) B aBTOMaTU3UPOBaHHbBIE POU3BOJCTBEHHBIE U POOOTOTEXHUYECKHE
KOMILJIEKCHI.

[IpenogaBanue AMCHUIUIMHBI IpeAycMaTpUBaeT cienyrolmue (QopMbl OpraHU3aluu
y4eOHOro Impoliecca: JISKIHUH, JJa0opaTOpHbIe PadOTHI, CAMOCTOSATEIbHAS paboTa 00ydaromerocs.

[IporpaMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOINIME BHUIbl KOHTPOJIS: TEKYIIHMI
KOHTPOJIb yCIIEBAEMOCTH, MPOMEKYTOUHAS aTTecTanus B Gpopme audhepeHIIMPOBAHHOTO 3a9eTa
(7 cemectp), 9k3aMeHa (8 cemecTp).

OO6miast TpyA0EMKOCTh OCBOCHHS JAMCIUIUIMHBI COCTaBJIsET 4 3a4eTHBIX enuHulbl, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE KPYCCKUN».



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0OYUEHUS IO JUCIUILTNHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

dopmupoBanue y OOydalomUXCsl KOMIETCHIMA B OOJACTH TPOSKTUPOBAHUS,
pa3pabOTKu, MHTErpaluu U OOCIY)KUBAHHS MPOMBIIIJICHHBIX CHUCTEM TEXHHUYECKOTO 3pPEHHUs
(CT3), a Takke TNPUMEHEHUS METOJOB MAIIMHHOTO OOY4YeHHUs JUIsl peIIeHus 3ajad
aBTOMATU3AIMHN U POOOTOTEXHUKH.

1.2. JlucuumiauHa BXOIUT B COCTaB 00pa3oBaTEIbHON MPOTPAMMEBI  BBICIIIETO
obpazoBanus (nanee — OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUCHUS MO JUCIHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuie 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIM W MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) Kon u Kox n HauMeHOBaHME NHIMKATOPA JOCTUKEHHUS
HaVMEHOBAaHUE
KOMIIETEHIINH KOMIIETCHIINH
KOMIIETEHIINH
[1K-7.3.2 3HaeT apXUTEKTypy U NPUHIUIIBI
(YHKIIMOHMPOBAHUS MPOMBIIUIEHHBIX CUCTEM
TEXHUYECKOT'O 3pEHHUsI, COCTAaB aIlllapaTHBIX U
IIPOrPaMMHBIX KOMIIOHEHTOB
[IK-7.Y .2 ymeeT aHanu3upoBarb
TE€XHOJIOTMYECKHUE ONEpaliy U BBIABIATH 3a7a4n
ITK-7 I'0TOBHOCTB K | aBTOMaTU3UPOBAHHOTO BU3YaJIbHOT'O KOHTPOJIA
BHEIPEHUIO [1IK-7.Y.3 ymeeT BbIOUpaTh 000pyAOBaHUE U
pe3ynbTaToOB MpOrpaMMHBIE CpeCTBa 00pabOTKH N300paskeHU
[Tpodeccuonanbusie | pazpaborok cpeacts | [IK-7.Y.4 ymeer pa3pabarbiBaTh U HACTpauBaTh
KOMIIETCHIINH U CUCTEM QITOPUTMBI PAcIIO3HABaHUSA 00BEKTOB U KOHTPOJIS
aBTOMATHU3ALMH U KauecTBa MPOAYKLIAN
yIIpaBJICHUS B [1K-7.B.2 Bnaseer HaBbIKaMU UHTETPALIUN CUCTEM
IIPOU3BOCTBO TEXHUYECKOTO 3pEHUs C IPOrpaMMUPYEMbIMU
noruyeckumu koHtposuiepamu (I1JIK),
MIPOMBIIIICHHBIMH POOOTaMH 1
ABTOMAaTU3UPOBAHHBIMU JTUHUSMHU
[1K-7.B.3 BnasneeT HaBbIKaMM SKCIUTyaTaliH,
JMAarHOCTHKH U OLIEHKU 3(pPEeKTUBHOCTU CHCTEM
TEXHUYECKOTO 3pEHHUS

2. Mecro nucuumianssl B ctpykType OI1
HucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
MIPU U3YYECHHUH CIIEIYIOUIUX TUCIUIUINH:
— «AHanmuTUYeCKas TeOMETPHS U JIMHEMHAs anredpa»,

— «MareMaTH4yeCcKUi aHAIIN3»,

— «Teopust BeposiTHOCTEN U MaTEMAaTHUYECKast CTATUCTUKA,
— «AJTOPUTMH3AIMUS U TPOTPAMMHUPOBAHHE,

— «[IpukiamHOE MPOrPAMMHUPOBAHUEY,

— «CXeMOTexXHUKa CPeICTB KOHTPOJIS».
3HaHMs, TOJYyYEHHBbIE NPU W3YYEHUU MaTepuala AaHHOM IHUCLUIUIMHBI, HMEIT Kak
CaMOCTOATENIBHOE 3HAYECHHE, TaK U UCIIOIb3YIOTCS NPU NU3YYEHUU APYTUX JUCUUTUINH:




— «OCHOBBI CO371aHUS ITU(PPOBLIX JTBOWHUKOB,
— «[ludpoBas METpOJIOTHSI»,

— «CHCTEeMBI C HCKYCCTBEHHBIM HHTEIICKTOM,
— «CHCTeMHOE IPOrpaMMHOE 00eCIICUCHHE.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEM O0beMe JMCIUILUIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHIOB Y4eOHOM
paboThI 1O TUCIUIUTHHE (M paclpele]ICHHE dTOW TPYJOEMKOCTH IO CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITNHbI

. TpynoemMKkocTh o cemecTpam
By yueOHol paboThl Bcero No7 Nog
1 2 3 4
Oowan mpyooemKocmup OuUCUUNIUHBL, 4/ 144 2/ 72 2/ 72
3E/ (4ac)
U3 Hux uacoe npakmuueckoii N002Z0MOo6KU 54 34 20
AyoumopHhuie 3anamus, BCETO vac. 91 51 40
B TOM YHCIIC:
nexkuuu (JI), (dac) 37 17 20
npakTudyeckue/cemunapckue 3anarus  (I13),
(gac)
naboparopusie padbotsl (JIP), (dac) 54 34 20
KypcoBoii npoekT (pabdota) (KII, KP), (yac)
9K3aMeH, (Jac) 27 27
Camocmoamenvnan paboma, Bcero (4ac) 26 21 5
Buo npomescymounoiu ammecmayuu:. 3ader, | Judad. OK3.,
. 3auer, sx3amen (3aget, Audd. 3au, Dk3.) 3ad., Huddod. 3au.,
OK3.,

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCIUIUIMHEI TIO pa3/ieiaM v BUIaM 3aHSITHI.
Pa3nensl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Tlexwnu | 113 (C3)] JIP | KI/KP| CPC

Pazgensl, TeMBI TUCITUTIMHEI (uac) (qac) (49ac) (qac) (qac)

Cemectp 7

Paznen 1 OcHOBBI cUCTEM TEXHUYECKOTO 3pEHHS B
MIPOU3BOJICTBE.

Tema 1.1 ITonsarue, Ha3HAYECHME U OCHOBHEIC 3a7a4u
CHCTEM TEXHUYECKOr0 3pEHUS 1Tl peILeHUs
MPOM3BOJICTBEHHBIX 3a]1a4.

Tema 1.2 ApXuTeKTypa ¥ IPUHIMIIBI 3 8 3)
(GYHKIMOHUPOBAHUS CHCTEM TEXHHYECKOTO 3PEHUSL.
Tema 1.3 Knnaccudukarus cucteM TEXHUYECKOTO
3pEeHHS.

Tema 1.4 IlpumMeHeHre CHCTEM TEXHUYECKOTO 3PEHUS
B IPOM3BOACTBE.




Paznen 2 AHanu3 KOMIIOHEHTOB CHCTEMBI
TEXHUYECKOTO 3PEHHUS B IPOU3BOJICTBE.
Tema 2.1 Cpenctra cOopa uHhopManuu.

Tema 2.2 Untepdeiics! nepenaun JaHHBIX U 3 12 5}
MOJIKITFOUCHHS Kamep.
Tema 2.3 AnmapaTHO-BBIYHCIUTEIbHBIE CHCTEMBI
TEXHUYECKOTO 3PECHUSI.
Paznen 3 Metozp! 1 anroputMbl 00paboTKH
HU300paXKCHUH B BUICOKAIPOB B MTPOU3BOICTBEHHBIX
cucTeMax.
Tema 3.1 OcHOBHBIC METOBI 00PA0OTKH U aHATTN3a
M300paKeHUH U BUICOKAIPOB.
Tema 3.2 MeTobl OOHAPYKCHHUS U PACITO3HABAHUS 4 8 5
00BEKTOB Ha N300pKEHUSIX M BUACOKAIPAX.
Tema 3.3 MeTo/Ibl CErMEHTALNHN U BBIICIICHHS
obnacrelt mHTEpeca Ha U300paKECHUAX H BHICOKAIPOB.
Tema 3.4 IIporpaMmHBIE CpEACTBa peanu3aluu
AITOPUTMOB TEXHHYECKOTO 3pEHHSI.
Pazmen 4 Cucrempl TEXHHYECKOTO 3peHHs] Ha 0a3e)
OJTHOTUTATHBIX KOMITBIOTEPOB
Tema 4.1 Awnanu3 TpPOW3BOJICTBEHHOW 3aJaud M
¢dopmupoBaHe TpeOOBaHUI K BCTPAaUBAEMOW CHCTEME 4 6 6
TEXHUYECKOTO 3PCHUS
Tema 4.2 Ananmu3 W BbIOOp  OJHOIUIATHOMH
BBIUUCIUTEIbHON  minargopMbl W allapaTHBIX
KOMITOHCHTOB CHCTEMBI.
Pazmen 5 Ilpakthueckoe TpUMEHEHHE CHCTEM|
TEXHUYECKOTO 3PEHUS B TPOU3BO/ICTBE.
Tewma 5.1 [IpuMeHeHUe cHCTEM TEXHHYECKOTO 3PEHHUS B 3
Pa3IUYHBIX OTPACIAX MPOMBIIUICHHOCTH.
Tewma 5.2 Perienue TUITOBBIX MPOU3BOACTBCHHBIX 3a/1aY
CpeJCTBaMH TEXHUYECKOTO 3PEHHUSL.
Hroro B cemecTpe: 17 34 21
Cemectp 8
Pasznmen 6 [IpoexkTupoBaHUEe TEXHHUYECKOTO 3PEHUS IS
MPOM3BOJICTBEHHBIX 3a]1a4.
Tema 6.1 IlpoektupoBanue: aHanu3 TpeboBanuit u 4 4 1
MOCTaHOBKA 3a/Ia4H.
Tema 6.2 [IpoektupoBanre SCADA cuctemsl.
Pasznen 7 BHenpeHue v 0TiaJ1ka CHCTEM TEXHHUYECKOTO)
3peHHS Ha MTPOU3BO/ICTBE.
Tema 7.1 BHenpeH#e CUCTEM TEXHHUYECKOTO 3pEHHS 4 2 1
Tema 7.2 TectupoBaHue 1 OTJIAIKA.
Tema 7.3 OneHka HaJIS)KHOCTH CUCTEMBI.
Pasnen 8 Texuuyeckoe OOCITy)KHBaHHE W aHAINY
paboThI CHCTEM TEXHUYECKOTO 3PCHUSI.
Tema 8.1 OcMmoTp, BBIIBICHHE W YCTPAaHECHHUE
HEUCIIPABHOCTEH. 4 2 1
Tema 8.2 Texuudueckoe 00CayKUBaAHUE.
Tema 8.3 AHanu3 pabOTBl CUCTEMBI, MPETIOKEHHUS 110
ONTUMM3ALIMH U YITYULICHUIO PaOOTHI.
Paznen 9 Ilpuxnagubie 3amaunt ¥ KEHCHl NMPUMEHEHUS]
TEXHUYECKOTO 3PCHUS B IPOMBITIIJICHHOCTH. 8 12 )
Tema 9.1 [Ipumeps! keiicoB.
Tema 9.2 [Ipumepsbl pelieHus NPUKIAIHBIX 3a/1a4.
Hroro B cemecTpe: 20 20 5




Mroro| 37 | 0 | 54 | 0 | 26 |

[IpakTuyeckas MOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
oOydJalolmMMHUCS  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKUMIA,  CBSI3aHHBIX C  Oymayuiei
npodeCCUOHATILHOMN 1eATENFHOCTBIO.

4.2. CopnepskaHue pa3/ieloB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IIHKJIA

Howme
p Ha3BaHI/Ie 158 co;[epxcaHI/Ie pa3I[eJIOB 1 TEM JICKIIUOHHBIX 3aHATUHU
paznena
1 Paznen 1 OcHOBBI CHCTEM TEXHHUYECKOTO 3PEHUS B IIPOMU3BOICTBE.

Tema 1.1 IlonsaTHe, Ha3HAUYEHHE M OCHOBHBIC 3a/la4d CHUCTEM TEXHHUYECKOTO 3PEHUS IS
pelIeHuss TPOM3BOACTBEHHBIX 3agad. OCHOBHBIE TEPMHUHBI M OIPEAENICHHS, Ha3HAYeHHE
CHCTEM TEXHHYECKOTO 3pEHUs, 3aJaddl OOHApyXXEHHs, Paclo3HaBaHUS, WIACHTH(QUKALUH,
W3MEpEeHHs, TO3UIMOHNPOBAHUS U KOHTPOJISI HPOU3BOICTBEHHBIX OOBEKTOB.

Tema 1.2 ApxuTekTypa ¥ NMPUHUMIB (YHKIIMOHUPOBAHUSI CUCTEM TEXHHUYECKOTO 3PCHUSI.
CoctaB  ®  (QyHKOWOHANbHAas  CTPYKTypa  CHCTEeMbl  TEXHHYECKOTO  3pEHUS,
HIOCJIEIOBATEIILHOCTH MOTYYCHHUS, IIepeiad, 00paOOTKH U aHAIIN3a BU3YaIbHBIX TaHHBIX.
Tema 1.3 Knaccudukanus cucreM TeXHU4ecKoro 3peHus. Kinaccupukanms cucrteM Mo THITY
NOJy4aeMBbIX JaHHBIX (JBYMEpPHBIE M TpEeXMEpHBIE TaHHBIE), CIIOCO0Y pa3MelIeHHs,
Ha3HAYEHHIO, CTETICHH aBTOMATH3AIMN M IPIMEHSIEMBIM MeTo1aM 00paboTKU H300pakeHHH .
Tema 1.4 [lpuMeHeHue CHUCTEM TEXHHUYECKOTO 3pEHUS B MPOM3BOICTBe. Mcmonb3oBanue
CHUCTEM TEXHMYECKOTO 3peHHs MJIs KOHTpPOJS KadecTBa, HW3MEpPEHHsS MapaMeTpoB,
UICHTU(HUKAIINH, COPTUPOBKH, ITO3UIMOHUPOBAHUS 00BEKTOB, YIPaBICHUS 000pyI0BaHHEM
Y MOHHTOPHHTA TEXHOJOTHYECKHUX MPOIECCOB.

2 Paznen 2 AHanm3 KOMIIOHEHTOB CUCTEMbI TEXHUUECKOTO 3PEHUSI B TPOU3BOICTBE.

Tema 2.1 CpenctBa cbopa mapopMmammu. Tunbsl kamep u Matpull. Pacuer momnst 3peHwus,
IPOCTPAHCTBEHHOTO PAa3pPELICHHUs, ITyOUHBI PE3KOCTU U yYET ONTHYECKUX UCKaKCHHH.
IIpoMBINUIEHHBIE KAMEPBI.

Tema 2.2 HWurepdelicel mepemaun JaHHBIX W TMOAKIOYeHUs Kamep. HHTtepderics
NOJKITIOUCHHUS KaMep, YCTPOMCTB BBOJA-BbIBOAAa M MepudepuitHOro o0OopynoBaHus.
OcoOcHHOCTH Tiepelayd BHJCOJAHHBIX, CHHXPOHHM3AMKW W obecrieueHHss TpedyeMon
MIPOIYCKHOM CIIOCOOHOCTH.

Tema 2.3 AnmapaTHO-BBIYMCIUTEIIBHBIE CUCTEMbI TEXHHYECKOro 3peHusi. [IpombliieHHbIe
KOMITBIOTEPBI, BCTpaBaeMble IUIATQOPMBI, TpapuyecKre YCKOPUTENH H OJHOIUIATHBIE
KOMITbIOTEphl. TpedoBaHMsl K MPOU3BOAUTEIHLHOCTH, SHEPTOMOTPEOICHUIO, HANIE)KHOCTH U

3amuTe 000pyAOBaHUsI.

3 Pasmen 3 Meroasl ©  airopuT™Mbl  00pa0OTKM H300paKCHUH W BUICOKAJPOB B
MPOU3BOICTBEHHBIX CHCTEMaX.

Tema 3.1 OcHOBHBIE MeETOABI O0OPa0OTKM W aHamM3a W300pPKEHUH W BUICOKAIPOB.
[IpeoOpazoBanue IBETOBBIX IPOCTPAHCTB, KOPPEKIMS SPKOCTH W  KOHTPACTHOCTH,
¢dunpTpanys 1uymMoB, MopQoJsioruueckas o0padoTKa, BbIICICHUE TPAaHUIl U MH(POPMATHBHBIX
MIPU3HAKOB.

Tema 3.2 Meronsl OOHapyXeHHsS M paclo3HaBaHUS OOBEKTOB Ha M300pPAKEHHUAX H
Buneokanpax. OOHapyKeHHE, JIOKaTu3anus, KiacCupuKarus u UIACHTUPUKAIHUSI OOBEKTOB.
Onpe/ieieHre MOJOKEHHUS, OPUESHTAI[MM M I'EOMETPHUSCKUX IMapaMEeTPOB IPOU3BOJICTBEHHBIX
0OBEKTOB.

Tema 3.3 MeToipl CerMEHTAllMM W BBIIEICHHUS 00JacTe HMHTEpeca Ha H300paKCHUAX MU
BUJCOKaIpoB. [loporosas, KOHTypHas, KIIaCTEpPHAs, CEMaHTHYECKasl CerMEeHTalusA. Boienenue
00BEKTOB, TEPEKTOB, TEXHOJIOTUIECKIX 30H U APYTUX 00JIacTel HHTEepeca.

Tema 3.4 IlporpaMMHBIE CpEACTBa peaAM3alldd AJITOPUTMOB TEXHHYECKOTO 3PEHUS.

bubmmotexu, cnenmanusuposannbie SDK, cpenbl pa3paboTKu M MHCTPYMEHTHI MAlllTHHOTO




oOyuyenus. OpraHuzanusi OporpaMMHONM 00paOOTKM H300pakeHHH ¥ BUACOKAIPOB,
BU3yaJIN3alUs Pe3yJIbTaTOB M OLIEHKA KauecTBa pabOThl HEHPOCETEBBIX MOAIEIIEH.

Paznen 4 CucteMbl TEXHHUYECKOTO 3peHUs Ha 0a3e OJHOIUIATHBIX KOMITBIOTEPOB

Tema 4.1 Ananu3 npou3BOACTBEHHOMN 337a4u U (OPMHUPOBAHHE TPEOOBAHUH K BCTPaMBaeMOM
CUCTEME TEXHMYECKOIO0 3peHUs. AHaIW3 TEXHOJOIMYECKOW ONEepallud U YCJIOBUH
skciuryataruu. OmnpejesieHrne 00ObeKTa KOHTPOJS, COCTaBa BXOJHBIX JAaHHBIX, TPEeOyeMOid
TOYHOCTH, OBICTPOACHCTBUS U MPOM3BOIUTEIbHOCTA. DopMupoBaHue TpeOOBaHUN K
BBIUMCIIMTEIRHBIM PECypcaM, SHepPronoTpediennto, rabapuraM, HHTEpdeiicaM MmoAKII0OueHHS
U PeXUMY peaJbHOTO BPEMEHH.

Tema 4.2 Anamu3 u BeIOOp OJTHOILIATHON BBIYMCIUTEILHOW IIAT(GOPMBI M anmapaTHBIX
KOMIIOHEHTOB CUCTEMbI. CpaBHEHHE OMHOILIATHBIX KoMmbioTepoB (Single-Board Computer, SBC),
cucteM Ha kpuctamie (System-on-Chip, SoC), cuctemubix momysneit (System-on-Module, SOM) u
NPOMBIIUICHHBIX ~BBIYUCIUTENBHBIX IardopMm. BreiOop kamepbl, mnepuepuiHBIX YCTPOHUCTB,
HaKOHHTeJ’IefI, CpCACTB OXJIAXKACHUA U DJICKTPOIIUTAHUA. OHeHKa MPOU3BOAUTCIIBHOCTHU HEHTPAJIBHOTO
npoiieccopa, TpaguIecKoro yCKOpUTENs U HEHPOHHOTO MPOIeccopa ¢ yY4eTOM TPeOOBaHUMN perraeMoit
3aga4un TEXHUYCCKOro 3pCHU.

Paznen 5 [IpakTrdeckoe mpuMEHEHUE CUCTEM TEXHUYECKOTO 3PEHHUS B IPOU3BOJICTBE.

Tema 5.1 IIpuMeHeHHe CHCTEM TEXHMYECKOIO 3pEHHSI B  PA3IUYHBIX  OTPACIsiX
NPOMBIIIIEHHOCTH. [IpyMepbl THIOBBIX KEHCOB MNPHMEHEHHS TEXHUYECKOTO 3pEHHUs B
MaIIMHOCTPOCHUH, MPHOOPOCTPOCHUH, PaTUOAIEKTPOHHOM, MUIIEBOW U JPYTrUX OTPacisiX
MPOMBIIIIEHHOCTH.

Tema 5.2 Pemienue TUIIOBBIX MPOM3BOACTBEHHBIX 33/1a4 CPEICTBAMHU TEXHHUYECKOTO 3PEHUSI.
BeckoHTaKTHBI KOHTPOJb KauecTBa MEYATHBIX IUIAT, OOHApyKEHHE M pACIO3HABaHUE
M3ICTNHA, M3MEpEeHHE TI€OMETPUYECKHX HX IapaMeTpoB, MO3ULMOHUPOBAHHE NeTajed U

COpPTUPOBKA MPOAYKIIUH.

Paznen 6 [IpoexkTipoBaHue TEXHUUECKOTO 3PEHUS Il TPOU3BOACTBEHHBIX 3a/1a4.

Tewma 6.1 [IpoexTupoBanue: aHanu3 TpeOOBAHWH U MIOCTAHOBKA 3aaun. AHAIN3 TpeOOBaHUN U
NIOCTAHOBKA 3a/a4yd; OLCHKAa BO3MOXHOCTH IPUMEHEHHMS TEXHHYECKOIO 3pEHHUs [Uif
MOCTaBJICHHON 3aga4du. OTansl IMPOCKTHPOBaHNA CUCTEMBI. Texanueckoe 3aJaHUC Ha CHUCTEMY|
TEXHUYECKOT0 3peHHs. AHaiu3 TPOU3BOJICTBEHHOro mnpouecca. [lonbop HeoOxoamumoro
o0opynoBaHus; 1OAOOp MPOrpaMMHOIO  OOECICUEHHs; IPOCKTUPOBAHHE KPEIEKHBIX
OJICMCHTOB, 3alllMThI, KOKYXOB U BCIIOMOT'aTCJIbHBIX 3JICMEHTOB.

Tema 6.2 IIpoekTupoanre SCADA cucremsl. TpeboBanus k untepdeticy oneparopa CT3:

npocToTa, HHGOPMATUBHOCTh, MHMHUMM3ALUS  OIIMOOK. DJeMEHTBl  uHTepdeiica:
OTOOpa’keHHE TEKYLIEro H300pa)XeHHs, pPe3yJIbTaTOB KOHTPOJIS, CTATUCTHUKU, HACTPOEK.
YpoBHH AOCTyHa: ONepaTop, HAIAAYUK, AAMUHUCTPATOP.

Paznen 7 BuenpeHue 1 oTaika CUCTEM TEXHUYECKOTO 3pEHHs Ha TPOU3BOICTBE.

Tema 7.1 BHenpenue cucteM TEXHHUECKOTO 3peHHs. MOHTaX, HaCTpOiKa IPOTOKOJIOB CBSI3H,
B3aumoeiicteue nataukoB u [UJIK, uarerpamms ¢ SCADA.

Tema 7.2 TectupoBanue u otnaaka. Buael tectupoBanuss CT3. Marpuia tectoB. BrnusHue
HU3MEHSIOLINXCS YCIOBUH.

Tema 7.3 Ouenka Hage)xXHOCTH cuUcTeMbl. OIleHKAa HAAEKHOCTH CHUCTEMBL. AHaIU3

IMOBTOPACMOCTH. MeTOIH:I MOBBILICHUS HAJEKHOCTH.

Pasnen 8 Texuuyeckoe 00CITy)KMBaHUE U aHATIN3 PA0OThI CUCTEM TEXHUYECKOTO 3PCHHMS.

Tema 8.1 OcMmoTp, BBISIBICHHE W YCTpaHEHHWE HEUCHpaBHOCTeH. THIIOBBIE MPOOIEMEI,
Tunoseie HeucnpasHoctr CT3. Bubpanuu: BiusHuEe HA YETKOCTh H300paXKEHMUsI, FOCTHPOBKY)
METOJI OOpBOBI. 3arps3HeHWe ONTHKH. V3HOC MexaHWuYecKuX dYacted. Jluarnocruka,
WHCTPYMEHTHI TUarHOCTUKH. JleficTBUS TIepcoHana mpu cOosx.

Tema 8.2 Texunueckoe obcnyxuBanue. [ inanoBoe Texuuueckoe obcyxuanue (TO). YUucTka
orntuku. [IpoBepka KperuieHUS ¥ FOCTHPOBKU KaMepbl M ocBerieHus. [IpoBepka kabeneil u
pazpémoB. KannbpoBka kamepsl. Benenue xxyprana TO u kanubpoBok. 3aMeHa KOMIIOHEHTOB.
Tema 8.3 Ananu3 paboThl CUCTEMBI, IPEUIOKEHUS [0 ONTUMHU3AIMK U YIYUIICHHIO paOOThL

Amnanus MMPOU3BOAUTCIILHOCTH. OHTI/IMI/IBaL[I/IH AJIT'OPpUTMOB. OHTI/IMI/I33,L[I/I$I napameTpoB

KaM€pbl U OCBCUICHUA IJIs IMOBBINICHUA CTa0MILHOCTH U CKOpOCTH. y.]'IyT-IIHeHI/Ie KadeCcTBa
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IToBermenne ruokocTu. OOydeHne epcoHara.

H306pa)I(CHPII>’I. Mo;[epHmauI/m CHUCTCMBEI. MaCHITa6I/Ip0BaHI/IC. Amnamms JAaHHBIX KOHTPOJIA.

9 Paznen 9 Ilpuknanueie

MIPOMBIIIIICHHOCTH.
Tema 9.1 Ilpumepst
TEXHHUYECKOTO 3PCHUS.

keiicoB. IIpumepsnl

3aJa4yd M KEUCHI

IIPUMCHCHU

TCXHHUYCCKOI'O

3peHus B

pe€mICHNUA TMPUKIIAAHBIX 3agad IIPUMCHCHUS

IIPOCKTUPOBAHNIO U BHCAPECHUIO CUCTEMBI TEXHUYCCKOI'O 3pCHHA Ha ITPOU3BOJICTBE.

Tema 9.2 [lpumepsl pemieHuss NPUKITAAHBIX 3a4ad. PelieHwe NpakTUYECKOH 3ajadyd 110

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOIHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJAOEMKOCTb

W3 Hux Ne
No | Tembl npaktrueckux | @opMbl IpakTUUYECKUX | TpPymOEeMKOCTb, |IMPaAKTUYECKOM |pasjieia
/o 3aHATHI 3aHATAI (gac) MIOJTOTOBKH, | TUCIIMII
(gac) JIVHBI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
|
Bcero
4.4. JlabopaTopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh PUBEICHBI B TabmuIle 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HamveHoBanue 1a6opatopHbIX padot TpynoeMKoCTh, | MpakTHYECKOH | pa3nerna
/1 (gac) MOArOTOBKH, | AUCLHII
(gac) JIUHBI
Cemectp 7
1 | IloakimroyeHne M HACTpoOMKa BHUAEOKAMEpHI. 4 4 1
3axBaT W300paXeHWH W BHICOKAIPOB Ha
TIPOU3BO/ICTBE.
2 | IlpenobpaboTka, bubTpanys, 4 4 1
npeoOpa3oBaHue M300paKeHU u
BHJICOKAJPOB Ha IIPOU3BO/ICTBE.
3 | OOHapyxeHHEe U BBIAEICHHE INPHU3HAKOB Ha 4 4 2
M300paXEHUSX M BHICOKAJApaX I PEHICHHUS
MIPOM3BOJICTBEHHBIX 3a/1a4.
4 | Pa3mertka, BbIOOp, OOyuy€HHE U TECTUPOBAHUE 4 4 2
HEWUpOHHOW CeTH II0 BUACOKAApaM Ha
MIPOU3BOJICTBE.
5 | MammHHOE YTEHHS KOJOB W paCIO3HABaHHE 4 4 2
TEKCTA.
6 | beckoHTaKTHBIN KOHTPOJIb pa3MepoB 4 4 3
MPOJIYKIIMK W U3MEPEHHE WX IapaMeTpOB Ha
KOHBelepe.
7 | BoisiBnenue nedeKToB M3ACIUN, TOKATH3AIIS 5 5 3
Y UX WHTEJUICKTYalIbHBIN aHaJH3.
8 | ABTOomMaTHueckuii KOHTPOJIb KauecTBa 5 5 4
M3TOTOBJICHHS IICYATHBIX IIJIAT.




Beero | 34 | 34 |
Cemectp 8
1 | Pazpaborka HMI/SCADA wunTepdeiica mis 4 4 5
CUCTEMBI 3PCHHUS
2 | BuszyanpHoe BegeHue pobora 6 6 6
3 | Crpecc-tectupoBaHue u KOMIIEHCAIUs 4 4 7
BHEIIHUX (DaKTOpOB
4 | IIpoeKTHpOBaHNE CHCTEMBI 6 6 6
Bcero 20 20
Bcero 54 54

4.5. BBhITIOJIHEHUE KYPCOBOTO MPOEKTa/ KypCOBOM pabOThI

Y4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouInxcs
Buel caMocTosITeNIbHOM paOOThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TaOIUIE 7.

Tabnuua 7 — Bugsl caMocTosTeNNbHOM PabOTHI U €€ TPYIOEMKOCTh

Bun camocrosiTensHoi paboTh Bzzzo’ Cemectp 7, uac Cemectp 8, yac
1 2 3 4
W3yueHne TeOpeTHIecKoro Marepuasia 15 15
nucuuriaHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka Kk TEKymeMmy KOHTPOJIIO 5 3 2
ycneBaemoctu (TKYVY)
Homamnee 3amganne (/13)
Kontposabnble pabotsl 3a04HHKOB (KP3)
IToaroToBKa K MpOMEXYTOYHOM 5 3 3
attecranuu (ITA)
Bcero: 26 21 5

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS

JUISL CAMOCTOSATENFHON PabOThl 00YUYAIOIIUXCS TT0 AUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOAMYECKE MaTepHalbl Il CAMOCTOSITENILHON paboThl OOYYaroIIMXCSl YKa3aHbl B

IL.11. pa3zaenos 6-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN

[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmuma 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

Hludp/
URL anpec

bubnuorpaduueckas ccpiika

Komyects
0
SK3EMILISP
OB B
OnbOIMoTEK
e

(kpome
SIIEKTPOHH
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BIX
SK3EMILTSIP
OB)
https://znaniu | CeHcopbl TEXHHYECKOTO 3peHHus : yueOHoe mocobue / E. P.
m.ru/catalog/ | Myparos, C. A. FOkun, A. U. Edumos, M. b. Hukudopos. -
document?id | Mocksa : ['opstuast munaus-Tenexom, 2019. - 74 c. - ISBN 978-5-
=365188#bib | 9912-0741-6. - Tekcr : anekTponHsbiid. - URL:
https://znanium.ru/catalog/product/1195572 (nata obpaieHus:
27.07.2026). — Pexxum f0cTyma: 1Mo MoANKUCKe.
https://znaniu | Texaudeckoe U MPOrpaMMHOE 00CCIICYCHNUE BBIYMCIUTEIbHBIX
m.ru/catalog/ | mamun 1 cucrem : yuebuoe nmocooue / O. B. Konroxosa, D. A.
document?id | Kpasiosa, I1. B. JIykesauos, A. O. YkapuHckuii. - MockBsa ;
=434569#bib | Bosoraa : Uudpa-Umkenepus, 2023. - 200 c. - ISBN 978-5-9729-
1186-8. - Tekcr : anexkTponHsiid. - URL:
https://znanium.ru/catalog/product/2100431 (nara obpamieHus:
27.07.2026). — Pexxum 1oCTyma: 10 MOAIUCKE.
https://znaniu | Kierte, P. KomnbroTepaoe 3penue. Teopusi v alrOpuTMBI
m.ru/catalog/ | mpaktudeckoe pykoBoxacTBo / P. Kiierre ; mep. ¢ anri. A. A.
document?id | Caunkuna. - Mocksa : JIMK Tlpecc, 2019. - 506 c. - ISBN 978-5-
=431723#bib | 97060-702-2. - Tekcr : anekTponnsbiii. - URL:
https://znanium.ru/catalog/product/2083417 (nara obpamieHus:
27.07.2026). — Pesxum 10CTyIA: 1O TOAIUCKE.
https://znaniu | Camtok, A. B. KomnbrotepHoe 3peHre U HEHPOHHBIC CETH.
m.ru/catalog/ | Ilpaktuka : yueOHoe nocodue / A. B. Cairok. — Mocksa ; Bonornia
document?id | : Uudpa-Umxenepus, 2025. - 364 ¢. — ISBN 978-5-9729-2706-7. -
=469335#bib | Tekcr : snexkrponnsrii. - URL:
https://znanium.ru/catalog/product/2225332 (nara obparieHus:
27.07.2026). — Pexxum qocTyma: mo MoAIMICKe.
https://znaniu | Camtok, A. B. KomnbrorepHoe 3penwue. [Ipaktuka : yaebHOE
m.ru/catalog/ | mocobue / A. B. Camtok. — Mockga ; Bonoraa : Uugpa-
document?id | Umxenepust, 2025. - 272 ¢. — ISBN 978-5-9729-2346-5. - Tekcr :
=469336#bib | snexTponnsrii. - URL: https://znanium.ru/catalog/product/2225333
(mata obopamienus: 27.07.2026). — Pesxxum mocTyma: mo moImucKe.
https://znaniu | Ilakupssiaos, 3. JI. Kommeroteproe 3penne uHa Python RO.
m.ru/catalog/ | Ilepssie maru / J. [I. HlakupbsiHoB. — MockBa : JTabopaTopust
document?id | 3nanwmii, 2025. — 163 ¢. — (Illkona roHOTO HHKeHEPa). — ISBN
=470884#bib | 978-5-00101-944-2. - Tekcr : anekTpoHHbIA. - URL:
https://znanium.ru/catalog/product/2228505 (nata oGpatienus:
27.07.2026). — Pexxum 10CTyma: 1O MOAMUCKE.
7. TlepedyeHb HIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
UH()OPMAIIMOHHO-TEICKOMMYHHKAITHOHHON ceTr «IHTepHET»
[Mepeuens SIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH()OPMAIMOHHO-
TEICKOMMYHHKAIIMOHHONH ceTH «MHTepHET», HEOOXOAUMBIX Ui OCBOEHHUS JIUCIMIUIAHBI

npuBeJieH B Tabmuie 9.
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Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpA30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn « HTepHeT»

URL anpec HaumenoBanue

https://pro.guap.ru/ DJIEMEHTBI 3JIEKTPOHHOI'0 Kypca Mo JUCHUIUITMHE Pa3MEIIeHbl BHYTPH
OUOC I'YAII «uaTerpupoBaHHas cpea 00ydeHus»

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUH
8.1. IlepeyeHp MPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTeNILHOTO MpoIecca [0 JUCLUILIIHHE.
[Tepeuens nucmosIb3yeMoro NporpaMMHOT0 o0ectieueHus npeacTasieH B Taduuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYILIECTBJICHHH 00pa30BaTENILHOTO MpoIecca M0 AUCIUIIITHHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMAIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HanmenoBanue

He npenycmotpeno

9. MarepuaiabHO-TeXHHUYECKast O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOOUMOW JJIsi  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca M0 AUCIHUILTNHE, IPeCTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaTbHO-TEXHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH)
1 | MyneTumenuitHast JeKIMOHHAS Ay TUTOPUSL: 21-21 (yn. bonpimas

Crnenmnanu3upoBaHHas MeOellb; TEXHUYECKHE CPEJICTBA Mopckas, 1.67, muT. A)

o0y4eHus, ciry>Kalue JUIsl peICTaBlIeHUs] yueOHOM
nH(popMauu OOJIBIION ayTuTOpUn; HAOOP
J€MOHCTpalMOHHOT0 000pynoBanus (MHTepakTHBHBIN
MYJIbTUCEHCOPHBIN AUCIUIEH HA IEPEKATHOU CTOMKE
FocusTouch Jlnaronans 70" — 1 mr., [I9BM — 1 mr.);
ObecrieyeH 10CTYH B 3JIEKTPOHHYI0 HHPOPMAIIMOHHO-
obpazoBatenbHyto cpeny I'YAII no nokansHoOH
BBIUHCIIUTENBHOM ceTn win Touke nocryna WiFi.

2 | JJabopaTopusi KOMIIBIOTEPHOTO MOJIETHPOBAHUS: 31-04 (yn. bonpmas
— CHOenuan3upoBaHHas MeOeIb; Mopckas, 1.67, maT. A)
— TEXHUYECKHWEe CpelncTBa  OOydeHus, Ciyxamye Juis
npenacraBieHuss yuyeObHoi wunHdopmanuu; [1OBM - Jlucreit
nHTepakTuBHbId HTC- 1 .

JlabopaTopHnoe oOopynoBanue: [I9BM — «Mecto pabouee
aBTOMaTU3MpPOBaHHOE» — 18 mIT.

ObecrieyeH 10CTYI B 3JIEKTPOHHYIO HH(GOPMAIIMOHHO-
obpazoBatenbHyto cpeny I'YAII no nokansHON
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BBIYMCIIUTEIILHON CETH WK Touke noctymna WiFi.

10. Onenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOMN aTTECTAI[UU
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAI[UH
00ydJaronuxcs mo AMCIUILIMHE TPUBEIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTallun

By npomexxyTo4yHOM aTTecTanuu [lepedyeHb OLICHOYHBIX CPEACTB
DK3amMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecTsl.
HuddepennmpoBanHbIii 3a4€T Cnucok BOMpoOCOB;
TecTsl.

[Tpumeuanue: *sK3aMeHAIIMOHHBIE OMIIETHI (POPMHUPYIOTCSI HA OCHOBE BOIIPOCOB | 33/1a4 TaOuuibl 15.

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHSI CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA O0y4YaroNIMMUCS TPUMEHSETCs S5-0aluthbHasl IMIKaJia OIEHKH C(HOpMHpPOBAHHOCTH
KOMIICTEHIIHIA, KOTOopas puBeeHa B Tabumie 14. B TeueHne cemecTpa MOXKET HCIIOJIb30BaThCS

100-0ayuibHas  mkajia

MOJAYJIbHO-PEUTHHIOBOM  CHUCTEMBl  YHHUBEpPCUTETa,  IIpaBuia

HCIIOJIB30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL

Tabnuna 14 —Kputepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIUN

OlieHKa KOMIIETCHITHH

5-0ayuipHad MIKaia

XapakreprcTrka chpopMUPOBAHHBIX KOMITCTECHITHIA

«OTIIMYHO»
<(Ga4YTCHO»

OO6yuaromuiics:

— TJIyOOKO ¥ BCECTOPOHHE YCBOWJI MPOrPaMMHBINA MaTepua;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— OMHUPAasICh Ha 3HAHUS OCHOBHOM U JIOMOJHUTEIBHON JUTEPATYPHI,
TECHO CBSI3bIBAET YCBOCHHBIC HAay4YHBIC MMOJIOKEHHUSI C MPAKTUYECKOM
NeSATEIbHOCTHIO HAIIPaBJICHUS;

— yMeso 000CHOBBIBAET M apIrYMEHTHUPYET BBIJBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOJBI M 0000IICHHUS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIeIIUAT3UPOBAHHBIX HOH}ITI/IE.

— npaBuWiIbHO BRIMOJIHMI OT 90% 1o 100% TecTOBBIX 3a/laHUl .

«XOPOIIIO)»
«3aYTCHO»

OO6yuaromuiics:

— TBEPJI0 YCBOWJI MPOTPAMMHBIN MaTepual, TPaMOTHO H IO CYIIECTBY
W3NaraeT ero, Onupasich Ha 3HAHUS OCHOBHOM JINTEPATYPHI;

— HE JIOMYCKAaeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBA€T YCBOCHHBIE 3HAHUS C TMPAKTHUECKON JAeATeIhbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI M 00OOIICHHS;

— BJIaJICET CUCTEMOM ClielnaTIn3uPOBaHHbBIX TOHSITUH.

— NIPABHIIBHO BBIMOMHHI 0T 70% 110 89% TECTOBBIX 3a/[aHUH .

«y/IOBJIETBOPUTEITHHOY
<«BAYTEHO»

OO6yuaromuiicst:

— YCBOWJI TOJBKO OCHOBHOHM MPOTrpaMMHBIN MaTepHual, MO CYLIECTBY
W3JIaraeT ero, onupasch Ha 3HAHUS TOJIBKO OCHOBHOM JIUTEPATYPHI;

— JIONyCKaeT HEeCYIIECTBEHHbIE OMMOKH U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYAHEHUSI B NPAKTUUYECKOM HNPUMEHEHUU 3HAHWUU
HaIpaBJICHNUS,

— cnabo apryMeHTHPYET HayYHBIE MOJI0KECHHUS,

— 3aTpynHsaeTcs B GOpPMYJTUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJCET CUCTEMON CIIEMAIM3UPOBAHHBIX MOHITHI.
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Or11eHKa KOMITETEHITUHN

XapakTeprcTrka c(hOpMAPOBAHHBIX KOMITCTEHITUIA
5-0aiubHas mKana PaKIep (op

— IIPaBWJILHO BBINOJIHMI OT 51% 10 69% TeCTOBBIX 3aJaHul .

OOyyJarommiics:
— HE YCBOWJI 3HAYMTEILHOW YacTH MPOrpaMMHOTO MaTepHaa;
— JIONyCKAaeT  CYIIECTBCHHBIE  OMMOKA W  HETOYHOCTH  MPH
«HEY/IOBJICTBOPUTEIIHHO» | PACCMOTPEHUHU ITPOOJIeM B KOHKPETHOM HalpaBlIeHUY;
«HE 3a4TCHO» — UCTIBITBIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXKET apryMEHTUPOBATh HAYYHBIE TIOJIOKCHUS;
— He (OpMYIHPYET BHIBOJOB M 000OIICHH.
— MPABWJIBHO BBIOJIHWI MeHee 5 1% TecTOBBIX 3amaHui .

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIA MHBIE MATEPUAIIBI.
Bonpoce! 1u1st 5k3amMeHa npezcTasiieHsl B Tabiune 15.

Tabmuna 15 — Bonpocs! 1 Sk3amMeHa

Ne Kon
HCPC‘IGHL BOIIPOCOB IJIA 9K3aMCHaA
/1 WHJUKATOpa
1 Haiite onmpeneneHue cucteMe TexHudeckoro 3peHus (Machine Vision) u Ha3oBuTe ee T1IK-7.3.2
OCHOBHBIE allIapaTHbIC KOMIIOHEHTBHI.
2 B 4em npuHIMNHNAIbHOE OTINYUE CUCTEM TEXHUYECKOTO 3PEHUS OT CUCTEM 1IK-7.V .2
BuzecoHa0monenus (CCTV)?
3 Onumrte 6a30BbIH HUKI PaOOTHI CHCTEMbI MALIMHHOTO 3PCHUS Ha IIPOM3BOJICTBCHHOM TIK-7.V.3
JIMHUM.
4 Kakune ocHOBHBIE 3a/1au¥l pelIaeT TEXHUYECKOE 3pEHUE B IPOMBIIIJICHHOCTH ? TIK-7.V 4
5 Kaxk xonnenmus Uugyctpun 4.0 Biusier Ha TpeOOBaHUA K cucTeMaM TexHudeckoro 3penus? | [TK-7.V .2
6 | IlpuBenure mpuMepsl IPUMEHEHUS CUCTEM 3PEHHS B aBTOMOOMIBHOM POMBIIIUICHHOCTH. T1IK-7.V .3
7 Kax cucTeMbl TeXHUYECKOTO 3pEHHUs IPUMEHSIOTCA B (hapMaleBTHKE U IUILEBOI TIK-7.YV 4
IPOMBIIICHHOCTH
8 UYro Takoe MUKceb U Kak opMupyercs 1udpoBoe n3odpaxkenne? T1K-7.3.2
9 B ueM pa3sHuIla MEXAy PacTPOBBIMHU U BEKTOPHBIMU (hOpMaTaMU H300pasKeHUH? T1IK-7.V .2
10 | Kakue opmats! GaidnoB NCTIONIB3YIOTCS ISt XpaHEHUs n300pakeHUH B MammHHOM 3pennn | [TK-7.3.2
(BMP, TIFF, RAW, JPEG) 1 KakOBBI UX TUTFOCHI/MHHYCHI?
11 | OnummTe cTpyKTYpy LBETOBOIO MpocTpancTsa RGB. TIK-7.Y.3
12 | Hoyemy B MamIMHHOM 3pPEHHH YaCTO MCHOJB3YIOT I[BETOBOE MpocTpancTBo HSV BMecTo TIK-7.V 4
RGB?
13 | Kak nepesectu 1300paxeHHE B OTTEHKU CEPOT'O U 3a4€M 3TO HYKHO? T1IK-7.B.2
14 | Yro Takoe rucTorpaMMa u300paxKeHHs U KaK OHa UCIIOJb3yeTcs JUIl aHaIu3a TIK-7.B.3
15 | Kakue oTkpsITble OMONMOTEKN UCIIOIB3YIOTCS AJIs1 00pabOTKM U KaKOBBI UX OCOOEHHOCTU? TIK-7.V .2
16 | Kakue xommepueckue SDK aist MalIMHHOTO 3peHHS CYIIECTBYIOT HA PHIHKE? T1IK-7.3.2
17 | B uem mpeumymectBo kommepueckux SDK nepes OTKpbIThIMY OHOJIMOTEKAMU B TIK-7.V.2
IIPOMBIIICHHOM NIPUMEHEHUH ?
18 | Kak unTerpupyrorcs 6uOIMOTEKH MAIIMHHOIO 3PEHUs € A3bIKaMU IIPOrPaMMHUPOBaHUSL T1IK-7.3.2
(Python, C++, C#)?
19 | Kakue HHCTpYMEHTHI HCIOJIB3YIOTCS IS IPOTOTUIIMPOBAHUS AITOPUTMOB 3PEHUS? IIK-7.V .2
20 | Kax ocymecTisiercs pabota ¢ BugeohopMaTaMu B TIOTOKOBBIM Bujieo B OpenCV? I1K-7.V.3
21 | Yem marpuna CMOS otaunuaercst or CCD u nouemy CMOS A0MUHUPYET B COBPEMEHHBIX IIK-7.V 4
cucremax?
22 | Yro Takoe riobaIbHbIA 3aTBOP U CKOJB3AIIUN 3aTBOP? B Kakux ciydasx Kakoi TIK-7.V .2
MIPUMEHSTH?
23 | Kak paccunrtaTh HEOOX0AUMOE pa3perieHne KaMephl Ui KOHKPETHOM 3a1auu? TIK-7.V .3
24 | Yto Takoe mosie 00630pa 1 Kak OHO CBSI3aHO ¢ (POKYCHBIM PacCTOSTHUEM OOBEKTHUBA? IIK-7.V 4
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25 | Kax paccunrats MUHMMaNbHOE paboyee pacCcTOsHKE 10 00BbEKTa? T11K-7.3.2

26 | Yro Takoe riry6MHa Pe3KOCTU M OT KAKUX APAMETPOB OHA 3aBHCHUT? TIK-7.V .2

27 | Kaxue Buzipl ONTHUECKUX UCKAXKEHUH (IUCTOPCUM) CYLIECTBYIOT U KaK OHH BIUAIOT Ha 11K-7.3.2
n3MepeHus?

28 | Ilouemy ocBeleHHe SIBISETCS KPUTUUECKU BaKHBIM KOMIIOHEHTOM B cucTeMe MamuHHOro | [TK-7.V .3
3peHus?

29 | Kaxue TUIIBI HCTOYHUKOB CBETA MCIOIb3YIOTCS B MAIIMHHOM 3PEHHU? [IK-7.V .4

30 | Onumre METOJ OCBELIEHHS «CBETIIOE MOJIE» M 3a/laut, U1 KOTOPBIX OH IIOJXOMT. T1IK-7.B.2

31 | Omnummre METO OCBEILEHHS «TEMHOE MOJIE» U €r0 IPUMEHEHHE. IIK-7.B.3

32 | Yto Takoe KoaKCHAIbHOE OCBEIIEHUE U IS KAKHMX 00BEKTOB OHO HE0OX0AUMO? TIK-7.Y .2

33 | Kaxk pabotaer KosblieBast HOACBETKA U KaKUe Y Hee IpeuMylecTsa? [1IK-7.3.2

34 | Yro Takoe cTpoOOCKOMNIECKOE OCBELICHUE U KaK OHO MTOMOTAET «3aMOPO3UTH» OBICTPO TIK-7.V .2
JBIDKYIIAicS 00BeKT?

35 | Kakue ocHOBHbIE HHTEP(EICH Iepeadl JAHHBIX OT KaMep HCIIOIb3YIOTCA B MAIIHHHOM T1IK-7.3.2
3peHnn?

36 | Omumute ocobennoctn naTepdeiica GigE Vision: mpenmymiecTBa, HEJOCTATKH, IIK-7.V .2
MaKCUMaJIbHasl JUIMHA Kabes.

37 | Yro takoe Jumbo Frames u kak OHH BIUSAIOT Ha NIPOIIYCKHYIO cioco6HocTh GigE? T1IK-7.V.3

38 | Omumure ocobennoctn untepderica USB3 Vision: miirockl, MUHYCBI, OTpaHHYEHUS 110 TIK-7.V 4
JJIMHE Kabers.

39 | Yro taxoe unTepdeiic Camera Link 1 B kakux 3aa4ax oH IpuMeHseTCs? 1IK-7.V .2

40 | Omummre uaTepdeiic CoaXPress u ero npenmymectsa nepex Camera Link. TIK-7.V .3

4] | Yro takoe Power over Ethernet (PoE) u kak OH ynpoIiaeT MOHTax CUcTem? TIK-7.V 4

42 | YeM npoMBILIIEHHBIH KOMIIBIOTEDP OTIMYAETCS OT cTaHAapTHOro oducHoro ITK? T1IK-7.3.2

43 | Kakue cranIapThl 3alIUThl IPUMEHSIOTCS K IPOMBIIIICHHBIM BBIYHCIUTENbHBIM IIK-7.V.2
mwiathopmam?

44 | Kaxue TpeOoBaHHA NPEABIBIAIOTCA K TEMIepaTypHOMY quana3ony pabotsl IPC Ha T1IK-7.3.2
IIPOU3BOJICTBE?

45 | Kax ob6ecneunBaerca 3amura IPC ot Bubpanuii 1 yapHbIX Harpy30k? TIK-7.V.3

46 | Yto Takoe O€3BEHTHIATOPHBIE CUCTEMBI U [I0YEMY OHU IIPEANOYTHTEIbHBI B IieXax? TIK-7.Y 4

47 | Kakue npoueccopHble apXUTEKTYphl UCIIONB3YIOTCS B IPOMBIIUICHHBIX clcTeMax U kakoBbl | [TK-7.B.2
UX IUTIOCHI/MUHYCBI?

48 | Kaxue cymecTBYIOT CXeMbl PaCIONOKEHH KaMep OTHOCUTENIBHO 00beKTa? TIK-7.B.3

49 | Yro Takoe anmapaTHBIA TPUITEP U YEM OH OTJIMYAETCS OT IPOrPaMMHOTO TpHITEpa? IIK-7.V .2

50 | Kak noaxiro4nTs B HACTPOUTE SHKOJIEP I CHHXPOHHM3AIlMH 3aXBaTa Kaapos ¢ apwkeHueM | [TK-7.3.2
KOHBelepa?

51 | Kak paccuutath mar sHKoAepa AJsl o0ecreueH s IIOCTOSIHHOTO JINHEHHOTO Pa3pelIeH s T1IK-7.V.2
n300paxeHus ?

52 | Yro Taxoe 3amepixka cpabaTbIBaHUA M KaK €€ KOMIIEHCHPOBATh? T11K-7.3.2

53 | Kak HacTpouth cTpOOOCKOMIMYECKYIO IOJCBETKY 1JIs PaOOTHI C allapaTHbIM TPUTTepoM? IIK-7.V .2

54 | Kakue MeTobI HCIIONIB3YIOTCS Il MEXaHHUECKOTO F0CTHPOBaHUs Kamep U ocsemienus npu | [IK-7.V.3
MoOHTaxe?

55 | B ueM pa3Huua Mexxay oOOHapyXKEeHHEM U PacIo3HaBaHUEM OOBEKTOB? IIK-7.V 4

56 | Kak paboraeT airopurm moucka 1o abIoHy U KaKOBBI €r0 OrpaHUYEHUsA? TIK-7.V.2

57 | B yem npenmymectso 2D konoB nepen 1D B npoMeInuieHHOCTH? TIK-7.V .3

58 | Kax axroput™msl YTeHUS KOJIOB CIIPABIISIOTCS C TIOBPEXKACHUEM, OTMKaMH WM HU3KUM TIK-7.V 4
KOHTpacTom?

59 | Yro takoe OCR (Optical Character Recognition) u OCV (Optical Character Verification)? | TTK-7.3.2

60 | Kakue moaxonsl CymecTBYyIOT A1 KOHTPOJIS Ka4eCTBa: HA OCHOBE IPABHII, HA OCHOBE T1IK-7.Y .2
3TaloHa M Ha ocHoBe ML?

61 | Kax paboraer MeTo BeIYUTaHUA U300pa)keHUH U KaK BEIPaBHUBATh UX Hepex BoruutanueM? | [TK-7.3.2

62 | Yro Takoe MeTOJ «30JI0TOrO ITANOHA» U €r0 HEJIOCTATKU? TIK-7.V.3

63 | Kax aHanusupoBaTh TEKCTYpy IOBEPXHOCTH JUlsl BbIsBIeHUA AedexTos (napanu, sMaTtun)? | [TK-7.V 4

64 | Kaxue anroputmpl HCIONB3YIOTCS U KOHTPOJIS HATMYUS/OTCYTCTBHS KOMIIOHEHTOB? T1K-7.B.2

65 | Kak koHTpoIMpoBaTh reOMETpHYECKHE pa3MepBl IeTaln ¢ noMonlblo MamuHHOro 3penus? | [IK-7.B.3

14




66 | Uro Takoe cyOmMKceIbHAS TOYHOCTh U3MEPEHUI U KaK OHA JIOCTUTACTCS? I1IK-7.V.2
67 | B uem npurnMmmansHoe oTnmune 2D-3perns ot 3D-3peHns? T11K-7.3.2
68 | Kax paboraer MeTo[ cTepeo3peHHs U 4TO TaKOe KapTa AUCIIApATHOCTH? IIK-7.V.2
69 | Uro Takoe CTPYKTYypHPOBaHHBIN CBET U KaK OH UCTONb3yeTcs A nomyderus 3D-npoduia? | [TK-7.3.2
70 | Kax paboTaet na3epHblif TPHAHTYJISIMOHHBIN CKaHEP M KaKHe Y HErO OrpaHH4eHus? IIK-7.V.2
71 | Onmummre npuanun paboTsr Time-0f-Flight (ToF) xamep. TIK-7.V.3
72 | Uro Takoe obmako Touek (point cloud) n xakue GopMaTsl TaHHBIX UCTIONB3YIOTCS IS €r0 IIK-7.V 4
XpaHeHHs1?
73 | Kaxue anropuTMsl HCIIOIB3YIOTCS AT GQUIBTPAlUK U IPOPEKUBAHUS 007aKa TOUEK? IIK-7.V.2
74 | B uem pazHuIIa MEXIY KJIaCCHYECKMM MAIIMHHBIM 3pEHHEM U ITyOOKHM 00ydeHHeM ? [IK-7.V.3
75 | Kak paboTaroT apXMTEKTYyphl AJ1 AETEKIHUU 00BbEKTOB? TIK-7.V 4
76 | Yro Takoe TpaHc(hepHOE 00yUSHUE U KaK OHO YCKOPSAeT pa3paboTKy Mojeei? 11K-7.3.2
77 | Kaxue dpeiiMBopkH HCIONB3YIOTCS U1 00ydeHUs HelpoceTei? TIK-7.V.2
78 | Kakue HHCTpYMEHTBI IPUMEHSIOTCS JUISl PA3METKU U300paskeHHi? 11K-7.3.2
79 | Kak opranusosats npolecc c60pa 1 aHHOTHPOBaHHs 1aTaceTa sl IPOMBIIIEHHOH TIK-7.¥V .3
3amauu’?
80 | Yro Takoe akTUBHOE 00y4YeHHE U KaK OHO IOMOTaeT COKPATUTh 00BEM Pa3METKU? TIK-7.Y 4
81 | Kak ocymecTnisercst 3KcIopT 00y4eHHON MOJIENH B yHUBEpCaIbHbIE (hOPMATHI? TIK-7.B.2
82 | Uro Takoe KBaHTOBAHWE M NIPOPEKUBAHUE MOJIENIEH U 3a4€M OHHU HYKHBI? TIK-7.B.3
83 | Kak ontumMuzupoats Moaens it pabotsl Ha Edge-ycrpoiicTBax? IIK-7.V .2
84 | U3 kakux 3TanoB COCTOUT XKU3HEHHBIN LUKI Pa3padOTKU CUCTEMbI MAIIMHHOTO 3pEHHA? T1K-7.3.2
85 | Uro Takoe URS (User Requirement Specification) 1 Kak ero COCTaBUTb AJIsI CHCTEMBbI TIK-7.V .2
3peHusi?
86 | Kax ouenuts BausHue BHEIHUX (akTOpoB (BUOpalMs, CBET, TEMIIEpATypa) Ha dTaIle T1K-7.3.2
HPOEKTUPOBaHMs?
87 | Kak cucrema 3penus oomenunBaercs gaHubMu ¢ [TJIK? IIK-7.V .2
88 | Omummre npotoxonsl Modbus TCP, Profinet, EtherCAT u ux npuMeHeHue B MallIHHHOM TIK-7.V.3
3pEHHU.
89 | Kak peanuzoBaTh IPOTOKOJI PyKOMOXKATHUsI MEKIY KaMepoii 1 KoHBellepom? TIK-7.V .4
90 | Kak nepenatb KOOpAUHATHI OOBEKTA OT CUCTEMBI 3pEHUS K POOOTY-MaHUITYIATOPY? TIK-7.V .2
91 | Yro Takoe TMHAMHUYECKOE OTCIIEKHUBAHUE U KaK OHO paboraet? I1K-7.V .3
92 | Kak ocymectsisiercst KaTuOpoBKa CHCTEM KOOPAWHAT? TIK-7.V 4
Bomnpocsr s mudd. 3auera npeacrasieHsl B Tadbmuie 16.
Tabmuna 16 — Bonpocs! ansa audd. 3auera
Ne Kon
i [lepeuens Bonpocos nudd. 3aueta HHMKaTOpA
1 | Kakue tpeboBanus npegpsasiatorcs kK HMI (Human-Machine Interface) nist oneparopa T1K-7.3.2
CHCTEMBI 3peHus?
2 | Kak opranusoBars 0ToOpaKeHHEe BUIEONOTOKA C HAJIOXKEHUEM PEe3yNIbTaTOB aHaIK3a? T1K-7.YV .2
3 Kaxwue 31eMeHThl yIpaBiIeHHs JOKHBI OBITh JOCTYIIHBI OIIEpaToOpy? TIK-7.V .3
4 | Kak peann3oBaTb CUCTEMY Pa3sTpaHUYEHMS IPaB JOCTYNa? IK-7.Y .4
5 Kaxk naTerpuposars cucremy 3penus B SCADA-cucreMy mpeanpusitas? I1IK-7.B.2
3] Kax oprann3oBath JIOTHPOBaHHUE COOBITHH, OIIMOOK U Pe3yIbTaTOB HHCIICKIMI? TIK-7.B.3
7 Kax Bu3yanusupoBaTh CTaATUCTUKY IIPOM3BOJICTBA B PEAEHOM BPEMEHH? TIK-7.3.2
8 | Yro takoe FAR (False Accept Rate) u FRR (False Reject Rate) u kak oHu cBsi3aHbI? IK-7.Y.2
9 | Kak noctpouts MaTpuIly OIIMOOK JJIsl MHOTOKJIAccoBoif 3a1a4n? TIK-7.V .3
10 | Yro Takoe ROC-kpuBas 1 Kak 110 Heil BRIOpaTh ONTHUMANIBHBII OPOT cpabaThIBaHUs? TIK-7.V 4
11 | Kak npoBecTH TecT Ha HOBTOPSEMOCTh CHCTEMBI 3pEHHS? T1IK-7.B.2
12 | Yro Takoe GR&R (Gauge Repeatability and Reproducibility) n kak ero paccunTaTs? TIK-7.B.3
13 | Kak oneHuTs BIMsSHIE H3MEHEHUS OCBELIEHUS Ha CTA0MIBHOCT pabOoThI anropurma? TIK-7.3.2
14 | Kakune MeToBI HCIIONB3YIOTCA AT MOUCKA «Y3KUX MECT» B IPOU3BOAMTENBHOCTH cucteMsl? | [TK-7.V .2
15 | Kak cucremsl 3peHHs IPUMEHSIOTCS A1 KOHTPOJIS COOPKHM IE€YaTHBIX IIaT? TIK-7.V .3
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16 | Kakue 3aga4n pemaeT MallMHHOE 3pE€HUE B IPOU3BOICTBE IOITYIIPOBOJHUKOB U [IK-7.V 4
MHUKPOYHITOB?
17 | Kak cucremsl 3peHHsT KOHTPOIUPYIOT Ka4e€CTBO CBAPKU Ky30BOB aBTOMOOWIICH? T1IK-7.B.2
18 | Kak ocymecTBisieTcst KOHTPOJIb HAIIOHEHHS M YKYIIOPKU OyTBUIOK B MHUIIEBOM TIK-7.B.3
IPOMBIIICHHOCTH?
19 | Kakue 3agaun pemaeT MallMHHOE 3pE€HKE NTPH IIPOU3BOJCTBE IIHH 1 PE3UHOBBIX U3CIHNA? I1K-7.3.2
20 | Kax cuctemsl 3peHHs IPUMEHSIOTCS B TEKCTUIIBHON IPOMBIIIIEHHOCTH? 11IK-7.V.2
21 | Kak mammHHOE 3peHre TOMOTaeT B COPTHPOBKE CENBCKOX03HCTBEHHONW NPOIYKITNH? I1IK-7.V.3
22 | Kak peanuzoats 3amgauy Pick-and-Place ¢ ncronb3oBanuem cucteMbl 3peHus? IIK-7.V .4
23 | Uro Taxoe Bin Picking n xakue anropuTMHUYECKHE U alllapaTHbIE TPOOIEMBI OHO pemraeT? TIK-7.B.2
24 | Kax opranu3oBaTh BU3yaJlbHyI0 HABUTALUIO MOOMWIBHOTO poOoTa IO CKIamy? [1IK-7.B.3
25 | Kak peannzoBaTh cucTeMy KOHTPOJIS 3a30pa MEXIy ACTAlsIMH B aBTOIIPOMeE? T1IK-7.3.2
26 | Kak uamepurs nuaMeTp NWIMHIPUIECKON ETANN C CyONMKCETbHOH TOYHOCTHIO? T11IK-7.YV .2
27 | Kak peanuzopath cucTeMy YTEHUs] HOMEPOB IIACCH U ABHUrartelsieil B nexe? I1IK-7.V.3
28 | Kak HacTpouTs cuCTeMy U KOHTPOJIS HATMYHS BCeX KOMIIOHEHTOB B cOopodroM kopode? | [IK-7.V .4
29 | Kax copmynupoBaTh TeXHUUECKOE 3aJJaHUE Ha pa3pabOTKy CUCTEMBI 3pCHUS AT [1IK-7.B.2
KOHKPETHOI'O CTaHKa?
30 | Kak BbIOpaTh KaMepy 1 0OBEKTHB JJIsl IPOEKTa KOHTPOJISI MUKPOCXEM? TIK-7.B.3
31 | Kak cnpoekTupoBaTh CHCTEMY OCBEIICHHS AJI MPOEKTa YTCHUS IPaBUPOBKH Ha T1IK-7.3.2
MeTaJNINYeCKOM aeTanu?
32 | Kak 00y4uTs HelipoceTs 111 KlacCU(pUKaLUU TUIIOB Je()eKTOB B BallleM IPOEKTe? TIK-7.V .2
33 | Kak paccuutath 6ro1KeT IPOEKTa U BEIOpATh KOMIIOHEHTHI B paMKax 33JaHHOM CyMMBbI? T1IK-7.V .3
34 | Kak cozpats 3D-Moenb UM YEPTEXK y371a KPEIUIEHU KaMephl JUIsl Balllero nNpoeKkTa’? TIK-7.V 4
35 | Kak guarHoctupoBats mpoOiieMy, eClii CUCTeMa BHE3aIllHO IepecTala paclo3HaBaTh T1IK-7.B.2
00BEKTHI?
36 | Kax Biuser u3MeHEHUE BHEIIHEH 3aCBETKU Ha PaboTy CUCTEMBI? TIK-7.B.3
37 | Kakue MeTopl anrOpuTMHIECKOM KOMIICHCAIMU H3MEHEHHS BHELITHETO OCBEIICHHA T1IK-7.3.2
CYHIECTBYIOT?
38 | Kak BuOpanus BIuseT Ha Ka4eCTBO H300paKeHUS U KaK ee OOHApyKHUTh? IIK-7.V .2
39 | Kak MexaHHYeCKH 3alIUTUTh KaMepy U 00BEKTHB OT BUOpaIUii Ha IPOU3BOACTBE? T1IK-7.V .3
40 | Kak 3arpsi3HeHHE ONTHKH BIMAET HA AITOPUTMBI U KaK €0 BBIABUTH? T1IK-7.Y 4
41 | Kak opranu3oBaTb CUCTEMY aBTOMaTUYECKOH OUUCTKH ONTUKHU? T1K-7.B.2
42 | YeM TexHHUECKOE OOCIIYyKUBAHUE CUCTEMBI 3pEHUSI OTIMYAETCS OT €€ peMOHTa? TIK-7.B.3
43 | Kax coctaButh rpauk maHOBO-IPELyIPEIUTENbHBIX PEMOHTOB JUI CUCTEMBI 3peHuUs? T1IK-7.3.2
44 | Kak u xorjia Hy>HO IIPOBOAUTH NEPEKATUOPOBKY KaMepbl? TIK-7.Y .2
45 | Kakue MHCTPpYMEHTBI UCIIOJIB3YIOTCA UL IPOBEPKU KaIUOPOBKY CHCTEMBI B IIpOLIecCe TIK-7.V .3
SKCITyaTalun?
46 | Kak o4uCTUTH ONTHYECKHE KOMIIOHEHTHI, HE TIOBPEINB IPOCBETIIAIONIEE MIOKPBITHE? TIK-7.V 4
47 | Kak npoBepHUTh LIEIOCTHOCTb ¥ HaJ€KHOCTh MEXaHUUECKHX KPEMJICHUH KaMephl? T1IK-7.B.2
48 | Kax ocymectsisercs 3aMmeHa jamisl uid LED-Moayiis noacBeTky 6e3 IoTepu HacTpoeK? TIK-7.B.3
49 | Kak ontuMH3HupoBaTh BpeMs IIMKIIA CUCTEMBI 3peHust €3 3aMeHbI 000pyA0BaHUs? T1IK-7.3.2
50 | Kaxue anropurMudeckue METOAB! YCKOPEHUsI 00pabOTKU M300paKeHUH CyIECTBYIOT? T1IK-7.V .2
51 | Kak yay4IIuTs TOYHOCTb CUCTEMBI 3@ CUET IIOCTOOPaOOTKU JaHHBIX WU (QUIBbTPALUU TIK-7.V .3
pE3yNbTaTOB?
52 | Kak ONITUMU3HUPOBATH CETEBYIO IIEpeaady JIaHHBIX? TIK-7.Y 4
53 | Kak causuts Harpysky Ha npoueccop IPC 3a cuer nepeHoca 3anad Ha FPGA nnun T1IK-7.B.2
CHELUATN3UPOBAHHBIE YCKOPUTEIH?
54 | Kak onTUMu3upoBaTh OCBEIIEHHE sl MOBBIIIEHUS] KOHTPACTA M CHHXKECHUSI BBIICPIKKH? I1IK-7.B.3

[lepeuens TeM AJIs BBITIOIHEHUST KYPCOBOTO MPOEKTa/ KypCOBOW pabOTHI MPEICTABICHBI B
Tabnuie 17.
Tabnuna 17 — [lepederp TeM 1 BRIIOTHEHUS] KYPCOBOTO MPOEKTa/ KypCOBOM pabOTHI

Ne i/t

[IpumepHBIii TepedeHb TEM /IS BHITOJTHEHHUST KYPCOBOTO MPOEKTa/ KypCOBOM
paboThI
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‘ Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO

Bonpockl g npoBeneHUs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tadmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

Ne
/o

IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB

Kon
WHJMKaTOpa

1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM 0OHO20 6EPHO20 OMEEMA U3 Yemblpex

npeonodCeHHbIX U 000CHOBAHUEM BbIOOPA

Wnctpyxmus: [IpounTaiite TeKCT, BRIOEPUTE MPABIIBFHBIA OTBET U 3AIHUIIUTE apTyMEHTHI,

000CHOBBIBAIOIINE BHIOOP OTBETA

Yem cucrema texaudyeckoro 3peHust (Machine Vision) mnpuHIMIHAATEHO
oTIu4YaeTcs oT cucteMbl BuaeoHnadmoaeuus (CCTV)?

a) CHCTeMa  TEXHMYECKOro  3pEHHMsS  aBTOMATHYECKH  H3BIICKAaeT
WHPOPMALIUIO U3 W300paKeHUs IJIsi MPUHATHS PElleHud (M3MepeHus,
KOHTpoub, uaeHTuukanms), a CCTV npeanasHadeHa s BU3YaIbHOTO
HaOIFO/ICHUS YEIIOBEKOM

0) Machine Vision paboTaer ToJabKO B HHPpakpacHoM Auamnazone, a CCTV
— TOJIBKO B BUIITUMOM

B) cuctembl CCTV Bcerna ucmonb3ytor 3D-kamepsl, a Machine Vision —
TOoNbKO 2D

r) Machine Vision npumensiercs Toabko B Meaunuue, a CCTV — Tonbko
Ha TPaHCTIOPTE

I1K-7.3.2

IMouemy B 3amavyax MAIIUHHOTO 3PEHUS JJS BBIICICHHUS OOBEKTOB 1O IBETY
Yalie UCIONb3YIOT I[BeTOBOE npocTtpancTtBo HSV, a ne RGB?

a) HSV momnepxuBaer Oombmre 1BeToB, dYeM RGB, Bkimouas
yIBTPapHONIETOBBINA JUATa30H

0) RGB He moaxoauT ajist IIUPPOBBIX KaMep, TaK KaK MaTPUILIbl HE YMEIOT B
HEro CHUMaTh

B) B HSV xommnonenrta nBera (Hue) otnmemena ot spkoctu (Value) u
HachIIeHHOCTH (Saturation), 4TO JenaeT alrOpPUTM YCTOHYMBBIM K
M3MEHEHUSIM OCBEIIICHHS

r) HSV 3anmMaer MeHbIlle MaMATH Ha JUCKe 110 cpaBHeHUIO ¢ RGB

[IK-7.Y .2

Kakoii cranmapt obecrieunBaeT yHU(DUKAIMIO MHTEpQeiica B3aMMOACHCTBUS C
MPOMBIIIIJICHHBIMU KaMEPaMH Pa3HbIX MPOU3BOIUTENCH?

a) JPEG 2000

6) GenlCam (Generic Interface to Cameras)

B) USB 3.0 Vision — ato Tonmsko dusuueckuii naTepdeiic, a He CTaHAapT
API

r) OpenCV - 310 OubOguoTeKka, a HE CTAaHIAPT B3AUMOJCHCTBHS C
KaMepaMu

IIK-7.¥ .3

[Ipu cpemke OBICTPO IBMXKYILErocsi Ha KOHBeWepe oOBeKTa <« QEKT Kene3en
(HaKJIOH BepPTUKANbHBIX JHHUI). Kakoil Tum 3aTBopa KaMepbl ObUT HCIIOIB30BaH
Y KaKoW Hy»KHO IPUMEHHUTH?

a) 3ddexT BbI3BaH TUCTOpPCHEN 00BEKTHBA, HYXKHO 3aMCHHUTh OOBEKTHB Ha
IIUPOKOYTOJIBHBIH

0) npoOiema B IBETOBOM IPOCTPAHCTBE, HY>KHO NepekmounTbesi ¢ RGB Ha
MOHOXPOMHBIH PEXKUM

[IK-7.V .4
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B) wucnonb3oBaics Rolling Shutter (ckonp3siiuii 3aTBOP), HEOOXOIUMO
3aMeHHUTh Kamepy Ha Mogeins ¢ Global Shutter (rio6anbHbI 3aTBOD)

r) wucnoiab3oBaics Global Shutter, Hy)xHO nepekirounts Ha Rolling Shutter
ISl yBEITMYIEHHSI CKOPOCTH

Kakoii MeTon oCBEIIeHUsI JIy4Ille BCETO TMOIXOAMT JJIS BBISBICHUS IapanuH U
TPaBUPOBKH Ha OJECTSIMICH METaUTMIECKON TTOBEPXHOCTH?

a) KOaKCHAJIbHOE OCBEIICHHE — OHO JIACT PABHOMEPHYIO 3aCBETKY U CKPOET
HapaTHBI

6) Temuoe mouse (dark field) — cBet mamaeT moa ManbM yriioM, u aeEKTHI
paccemBaroT CBET B KaMepy, CTAHOBSCH IPKMMH Ha TEMHOM (OHE

B) cBernoe mosie (bright field) ¢ ¢ponTansHOll mMoOACBETKON — OHO
MMOTYEPKHET TOJBKO 001TyI0 hopmy
r) uH(DpakpacHOe OCBEIIEHHE — OHO HE BIMICT HA KOHTPACT

MMOBCPXHOCTHBIX ILG(bCKTOB

IIK-7.B.2

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C BLIOOPOM HECKOIbKUX 8APUAHINOE OMEemd U3

NPEeONONCEHHBIX U PA3ZGEPHYMBIM 000CHOBAHUEM 8b100PA

Wuctpykuus: [Ipounraiite TekcT, BEIOEpUTE PaBUIbHBIC BAPUAHTHI OTBETA M 3aITHILIUTE

apryMeHTbl, 000CHOBBIBAIOIIINE BHIOOP OTBETOB

Kakue u3 MEPCUUCICHHBIX 3a/1a4 OTHOCATCA K OCHOBHBIM Q)YHKHI/ISIM CHCTEM
TEXHUYECKOI'O 3pC€HUS B HpOMBIH.UIeHHOCTI/I?

a) HU3MEpPEHUE T€OMETPUUECKUX Pa3MEpOB JIeTaneit

0) xpaHeHHue BHIeo3amucel ¢ kamep B apxuBe Ha 30 nHel (310 QyHKIUSA
CCTV)

B) HWACHTHU(HKALMUS U YTEHHE MapKUPOBKHU (mTpux-koasl, OCR)

T) reHepamnus CHHTETHYECKUX N300paskeHuil 1sl 00y4eHus iepconana (3To
¢dyskims CAD/cumynsaTopon)

I1K-7.3.2

Kakue n3 nepeuncieHHbIX METOI0B OTHOCATCS K MOP(OIOTHYECKAM OTIEPALHIM
00paboTKN OMHAPHBIX U300pAKEHUIT?

a) 3posus (Cy>)KeHHEe 00HEKTOB)

0) mnpeobpazoBanne Dypbe (3TO YACTOTHBIN aHATN3, HE MOP(HOIIOTHS)

B) nwuiaranus (pacimmpeHne 00bHeKTOB)

r) Tom-xar (Top-Hat) mpeoOpazoBanue /sl BRIACTEHUS SIPKUX JIeTallel Ha
TeMHOM (hoHe

[1IK-7.Y .2

Kakue 13 nepeunciieHHbIX MPOrPaMMHBIX HPOJIYKTOB SIBJISIOTCS
cnenuanu3npoBanHbiMu SDK/0uOIroTeKaMu JTsl MAITTHHOTO 3PEHUS?

a) MVTec HALCON — koMmMepueckas OMOIroTeKa JIjIsl POMBIIIIJICHHOTO
MAIIHHHOTO 3PEHUS

0) Microsoft Excel (TabnudHsIif iporieccop, He CBA3aHHBIN C MAITMHHBIM
3peHHEM)

B) Adobe Photoshop (rpaduueckuii peqakTop ajs pyqdHOTO
pEenaKTUPOBAHUS, HE I aBTOMAaTU3UPOBAHHON 00padOTKM)

r) OpenCV — orkpeiTas OMOIMOTEKA KOMITBIOTEPHOI'O 3PEHUS

IIK-7.¥ .3

Kakwne nmapameTrpbl HEOOXOJIMO YYUTHIBATH MPU BBIOOPE KaMephbl U OOBEKTHBA
JUISL CUCTEMBI TEXHUYECKOTO 3pEHNUs?

a) xommaectBo USB-mopToB Ha kamepe (KaMepsl IMEIOT
criennann3upoBanHblie HHTepdeiicel, a He USB-xa0br)

0) pasMep ceHcopa U pa3penicHre (MeTaruKCeNn)

B) tun 3atBopa (Global Shutter wim Rolling Shutter)

I') HaJIWYHE BCTPOSHHOTO MUKPO(OHA (B MAITMHHOM 3PCHUU 3BYK HE

[IK-7.Y .4
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HCHONB3YyeTCs)

10 | Kakue u3 nepeyrcieHHBIX METO/IOB OCBEIICHHUS IPUMEHSIIOTCS B I[1IK-7.B.2
MIPOMBIIIJICHHOM MaIlIMHHOM 3pEHUU?
a) Ttemuoe tone (dark field) — mis BRISIBIICHHS apaliiH U TOBEPXHOCTHBIX
neheKToB
0) KoakcHaJIbHOE OCBEIICHHE — JUIS PA0OTHI ¢ BRICOKOOTPAKAIOIIUMHU
TUIOCKUMH TIOBEPXHOCTSIMU
B) OCBEIICHHE JIIOMHUHECIICHTHBIMH JIaMIIaMH ¢ JipoccerieM (Meprianne 100
I'u menaer UX HEMPUTOAHBIMU ISl MAIIMHHOTO 3PEHMS)
r) crpobocKkonryecKas MOJCBETKA — AJIS «3aMOPaXKUBAHUS» ObICTPO
JBIDKYIIMXCS] OOBEKTOB
3 mun. 3aoanue 3aKpvimo20 Muna Ha yCMAaHoe1eHue COOmeemcmeus
Wnctpykuus: [IpounTaiite TEKCT 1 ycTaHOBUTE COOTBETCTBHE. K KaX10# Mo3uLnm, JaHHOW B
JIEBOM CTOJIOLE, MOI0EPUTE COOTBETCTBYIOIIYIO TIO3UIUIO B TPaBOM CTOJIOIE
11 [onsATHE M PUHLIUIBI paOOTHI CUCTEM TEXHUYECKOTO 3PEHHUS I1IK-7.3.2
a) TEXHUYECKOE 3pCHUE a) MHUHMMAJbHbIA HEJEIUMBIHN dJIEMEHT HU(POBOTro
(Machine Vision) U300paxkeHus
0) mmKcenh 0) TEXHOJIOrHs, IIO3BOJISAIONIAA KOMIILIOTEPAM
«BUIACTH» U aHAJIM3UPOBATH BU3YaJIbHYIO
nHpopmanuio
B) CHCTEMa TEXHIYECKOrO B) KOMIUIEKC aliapaTHbIX U HPOrPaMMHBIX CPEJICTB
3penust IS aBTOMATHYECKOTO aHAIIM3a U300paKeHNI
T') MEXaHHYECKOE YCTPOMCTBO JUIs MEPEMEILEHHS
00BEKTOB Ha KOHBEHEPE
12 OcHoBBI IU(PPOBOY 00PaOOTKH N300pAKECHUI [IK-7.YV .2
a) CerMeHTaIws a) pasjelicHUue U300paKCHHS Ha CMBICIIOBBIC
M300paKEeHUS obnacTtu (00BEKTHI)
0) dwueTp ['aycca 0) anNroOpuUTM Pa3MBITHS U300paKESHUS IS
CHIDKCHHMS IIyMa
B) IBETOBOE IPOCTPAHCTBO  B) IIBETOBAs MOJIENIb, OCHOBaHHAs Ha TOHE,
HSV HACBIIIEHHOCTH U SIPKOCTH
r) craHmapT nepenadu nzobpaxenuii mo Gigabit
Ethernet
13 [TporpamMMHbIe CpeCcTBa [IK-7.¥.3
a) OpenCV a) OecruiaTHas OMOJMOTEKA KOMIIBIOTEPHOTO
3pEHHS C OTKPBITHIM UCXOJHBIM KOJOM
6) HALCON 0) KOMMepueckas cpeia pa3padOTKH I CUCTEM
MPOMBIIIJICHHOT'O MAaIlTHHHOT'O 3PEHUS
B) MATLAB Image B) MakeT sl 00paboTKu N300pakeHuil B cpejie
Processing Toolbox MaTEMATHYECKUX BEIYHMCIIEHHIA
I') MPOMBIIIICHHBIA pOOOT-MaHUTTYJIATOP
[IECTOr'0 TTOKOJICHHS
14 Bb160p kamep u 00BEKTHBOB [IK-7.V 4
a) TyOMHA pe3KOCTH a) AMana3oH PAacCTOSHHUH, B KOTOPOM OOBEKTHI
(DOF) OCTaIOTCA YETKUMHU
0) mucTOpCHsI OOBEKTHBA 0) reoMeTpHUECKOe UCKAKEHNE N300paKEHUS,
BBI3BAHHOE ONTHUKOMN
B) mone oo3opa (FOV) B) pa3mep objacTu, BUAUMOH KaMepoil B
IUIOCKOCTH 00BEKTa
I') CKOpPOCTH Iepejauu IAaHHBIX OT KaMephl K
KOMIIBIOTEPY
15 Paspemenne u pacyérs I1K-7.B.2
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a) KOJHMYECTBO MUKCEICH MaTPUIIBI,
OTIPECIISIONICE JCTATU3AIIIO

0) paccTOsSHHE OT ONTHYECKOTO IIEHTpa

00BEKTHBRA 10 MATPHIIBI

B) IUCTaHIMS OT (PPOHTANBHON IJIOCKOCTH

00BEeKTHBA 10 00BEKTa

I') 4acToTa KaJIpOB B CEKYH]Iy TIPU BHJICO3AITUCH

a) Paszpemenne kamepbl
0) dokycHoe paccTosiHUE

B) pabouee paccTosHUE

4 mun. 3aoanue 3AKpblMoco muna Ha yCmaHoelenue nocnedo8amenbHOCmu

I/IHCprKLII/Iﬂi HpquTaﬁTe TCKCT U YCTAHOBUTC MOCJIICAOBATCIILHOCTD. 3anumure
COOTBETCTBYIOIIYIO ITOCJIEJOBATCIbHOCTD GYKB CJICBA HaIIpaBO

16

YcranoBute IIPpaBUJIBHYIO IMTOCIIEOBATCIBHOCTD 3TAIlOB pa6OTLI CHUCTCMBI
TEXHUYCCKOI'O 3pCHUS:

a) aHaJIu3 U300paKEeHUsI ANTOPUTMAMHU

0) dopMHEpoOBaHNE ONITHYECKOTO N300paKESHUS Ha MaTPHIIE
B) MPUHATHE PELIEHUs U Bblladya YIpPaBisAIONIero CUrHasa
I) 3axBar KaJapa Kamepon

I1K-7.3.2

17

YcTaHOBUTE MPABIITBHYIO TIOCIIEIOBATEFHOCTE ONepannii IUPPOBOM
00pabOTKH M300pasKeHHS:

a) CEerMCHTAlHs U BEIICICHHE 00bEKTOB

0) 3axBar ¥ OIU(PPOBKA NU300PAKECHUS

B) MPUHATHE PEIICHUS 10 pe3ysibTaTaM aHaIHu3a

r) MpeaBapuTenbHas GUIbTPAIMS U YIyUIICHHE KauecTBa

[1IK-7.Y .2

18

YcTaHOBHTE MPAaBUIIBHYIO MOCIIEI0BATEIBHOCTD OTIEPAIHiA TIPH BIACICHUH
rpaHuIl 00beKTa:

a) mnpuMeHeHue orneparopa rpaauenta (Cooens/Kannn)
0) nepeBoJ M300paKeHHS B TIOIYTOHOBBIN (opMat

B) OwWHapH3amus Mo mopory

r) ToAaBlieHUe mryMa ((pUIbTpanms)

IIK-7.¥ .3

19

YcTaHOBUTE MPaBUIIBHYIO MOCIIEIOBATEILHOCTH PACYETOB MPH MPOESKTUPOBAHUU
OINITHYECKON CHCTEMBI:

a) ompeeneHne TpedyeMoro pa3peneHus KaMmephbl

0) 3amanue noinst o63opa (FOV) u MUHMMaIBHOTO pa3Mepa JeTaiu
B) BBIOOP (POKYCHOTO pacCTOSHHS 0OBEKTHBA

r) mnposepka riyounsl peskoctu (DOF)

IIK-7.Y .4

20

VYcranoBute MMPpaBUJIBHYIO MMOCJICA0BATCIBHOCTD HaCTpOﬁKPI OCBCIICHMUA:

a) BBIOOp THIIA OCBEIICHUS (TEMHOE/CBETIIOE T10JIe, HA TIPOCBET)

0) ycraHoBKa M (hUKCALM OCBETHTENEH

B) aHaJIM3 XapaKTEPUCTHK 00BEKTa (MaTepua, peabed, OTpaKeHue)
r) moaOOp MHTEHCHBHOCTH U yTJIa TIaIEHUS CBETA

[1K-7.B.2

5 mun. 3a0anue omxkpuIMoO20 MUna ¢ pa3eepHymMoviM Omeenom

Wuctpyxkmus: [IpounTaiite TEKCT U 3aMUIINTE Pa3BEPHYTHIII 0O0CHOBAHHBIN OTBET WU

HAIUIINTE POIYIIEHHOE CII0BO/CIIOBOCOYETAaHHUE

21

Onumure  apXWTEKTypy  THUIOHUYHOM  CHUCTEMBl TEXHHYECKOTO  3pPEHHS,

I1K-7.3.2
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NPUMEHSEMON Ha MPOU3BOACTBCHHOM JHMHUM JUIsi KOHTPOJIA KauecTBa
MPOAYKIMA. YKaKUTE BCE KIIFOUEBBIE KOMIIOHEHTHI CHUCTEMBI, OOBSICHUTE POJIb
KOKIOTO0 W3 HUX W TPUBEAUTEC TNPUMEP HUX COBMECTHOW paboOThl mpU
oOHapyXeHUU Ae(PEKTHOTO H3ICIHsL.

22 | OObsICHUTE pasHUIy MEXAy IBeTOBBIMH TpoctpanctBaMmu RGB, HSV wu | [IK-7.V.2
grayscale (momyroHOBoe). B kakmx 3amagax ~TEXHHUYECKOTO  3PEHHUS
1esiecoo0pa3Ho MPUMEHSTH Kaxoe u3 Hux? [IpuBeanTe KOHKpETHBIE MPUMEPHIL.

23 | CpaBuute Oubmmoreku OpenCV u HALCON kak wuHctpymentsl s | [TK-7.V.3
pa3pabOTKM  CHCTEM TEXHHYECKOTO 3peHHs. YKaKHUTe UX KIIOYeBbHIe
OCOOCHHOCTH, TPEMMYINEeCTBA W  HEJOCTaTKH, a Takke  o0IacTu
MPENOYTUTEIHLHOTO IPUMEHEHHSI.

24 | HeoOXoauMO HACTPOMTH CHUCTEMY TeXHHUYecKoro 3peHus i koutpons | [IK-7.V .4
pasMepoB MukpocxeMbl 10x10 mm ¢ TowHOCTRIO 10 MKM. OnummuTe
MOCJIEeI0BAaTEIFHOCTh pacu€ToB il BbIOOpa Kamepbsl U OOBEKTHBA. YKaKHUTE,
KaKHe apameTpbl HEOOXOIMMO YUECTb.

25 | OOBsICHUTE Pa3HUIY MEXIy OCBelleHueM B «cBetioMm moine» (Bright Field) u | ITK-7.B.2
«rémuaoM mosie» (Dark Field). IlpuBenute mpuMepsl MPOMBINIIICHHBIX 3a1ad, TIIe
KaXIblil 13 METOJOB AAET HAWJIYUIIUN PE3YIIbTAT.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUTHHE OOYYAIOIIUXCS 3209HOU (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne n/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoqu4eckre  MaTepUaNbl,  ONPEACISIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpHU3YIOIUX ATanbl (HOPMHUPOBAHHUS KOMIIETEHIIMM, cojepx aTrcs B
JOKaJbHBIX HOpPMATUBHBIX akTtax [YAIl, pernmamMeHTHUPYIOIUX TMOPSAOK W MPOUEAYPY
MIPOBEJICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTali 00yJaronuxcs
I'VAIL

11. Meroanueckue yKkazaHus 1 00Y4arOIIUXCsl IO OCBOCHUIO TUCITUTIAHEI

11.1. Metoauueckre yka3zaHus [ OOYYalOMIMXCS 1O OCBOCHHIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuajga — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro marepuana. Ha3HaueHWe COBPEMEHHOU JICKIIUH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIHIO MO TeME, a B OCBOCHHUHU
(GyHIaMEHTAIBHBIX TPOOJIeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHMX
JTOCTHIKEHUI HaydyHOUW MbIcTU. B yueOHOM mporiecce JEeKIUsl BBITOIHAET METOAO0JIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 U MHPOPMAITMOHHYIO (hYHKIUU. JISKIMS pacKphIBaeT MOHATHHHBIN ammapat
KOHKpETHOU oO0jacTu 3HaHUS, €€ MpoOJeMbl, JaeT LEIbHOE MPEACTaBICHHE O UCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIUTITTHAMH.

[InanupyeMble pe3YIbTAThI IIPH OCBOCHUHU 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTeEPHAa;

— TIONyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YypPOBEHBb
KOTOPBIX OMPEAETSETCS MeNIeBOM YCTAaHOBKOW K KaXKI0W KOHKPETHOU TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOM pabOTHI COBMECTHO C MPEIMOIaBaTeIeM;

— pa3BuTHE NPO(PECCHOHAIBHO-ICIOBBIX  KadecTB, JIIOOBM K  TpeaIMeTy |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIICHHS.

— TOsBIIEHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paboTHI;

— TIONy4YyeHHe 3HAaHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH W TEXHUKH U O
MPOTHO3€ UX Pa3BUTHsSI HA ONMKAMIIINE TOIbL;
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— HAY4YUTHCS METOAMYECKH 00padaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATh HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TIOJy4eHHUE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TTOHATHH.

JleknMOHHBIA ~MaTepuall MOXET CONPOBOXKIATHCA JICMOHCTpaIMeld CIaiIoB U
UCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepuajia MPU TPOBEACHUU KOPOTKUX IUCKycCcHid 00
OCOOEHHOCTSX MPUMEHEHHS OTICIBbHBIX TEMATHUK TI0 JTUCIUTLIINHE.

CTpyKTypa OpeA0OCTaBICHHS JSKIIMOHHOI0 MaTepHaia.

—  JIGKITMOHHBIA MaTepuas MPeCTABISACTCS MPENOIaBaTeIsIM YCTHO;

— JIGKIIUS COCTOUT U3 TPEX OCHOBHBIX 4YacTeW: BCTYIUTEIbLHOH, OCHOBHOH U
3aKJIIOUYUTEIILHOM,

—  BCTYNHTEJIbHAS YaCTh ONPEIeNsieT Ha3BaHUE TEMBbI, IIaH U LEJb JICKIUH;

— B OCHOBHOHM YacCTH JICKIIMU PEATU3YETCs HAYYHOE COJIEp>KaHUE TEMbl, BCE TJIaBHBIC
Y3JI0BBIE BOIIPOCHI, TPOBOAMTCS BCS CHCTEMa JOKA3aTelbCTB C HCIOJIB30BaHHEM HaumbOoJjee
11€JIECO00PA3HBIX METOAUYECKUX TIPUEMOB;

— 3aKIIOYMTEIbHAS YacTh HWMEET IeNbI0 0000maTh B KpaTKuX (HOpMYyIHPOBKaX
OCHOBHBIC HJICH JICKIIUH, JTJOTHYCCKU 3aBepIias € Kak IeJIOCTHOE TBOPEHUE,

—  OTJeNbHBIC BUJBI JICKIIUHA MOTYT UMETh CBOM OCOOEHHOCTH KakK MO COJEPKaHHIO, TaK

U 110 CTPYKTYpeE.

11.2. Meroauueckue yKazaHus sl 00yJaronMXcs M0 yYacTHIO B CEMUHApax

OcCHOBHOM 1EeNbIO 17151 00YyYaroIerocst sIBJIIeTCS CUcCTeMaTu3alus U 00001IeHue 3HaHui
Mo wM3y4aeMod Teme, pasneny, (GopMUpOBaHHWE yMEHHS paboTaTh C JOMOJHHTEIHLHBIMU
UCTOYHUKAMU HH(OpMAIIMK, COMOCTABIATh M CPaBHUBATh TOUYKH 3pPEHUS, KOHCIHEKTHUPOBATH
MPOYMTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3peHUs U T.. B cooTBEeTCTBHMU C Beayllen
TUAAKTHYECKON IENbI0 COJEp)KaHUEM CEMHHAPCKHUX 3aHATUN SIBISIOTCA Y3JI0BBIE, Haunboiee
TPYIOHBIC IS TIOHUMAHHS M YCBOCHHSI TEMBI, pa3leibl AUCHHILTUHBL Crnenudukoil TaHHOU
(dbopMBbI 3aHATUH ABIISETCS COBMECTHAs paboTa MpenogaBaTesis u 00ydarolerocs: HaJ peleHueM
MOCTaBJICHHOW TPOOJEMBbI, a TOHMCK BEPHOIO OTBETa CTPOUTCA HA OCHOBE YEpEIOBAHUS
WHJUBUIyaJIbHOW U KOJUIEKTUBHOM JESTENbHOCTH.

[Ipu moAroToBKE K CEMUHAPCKOMY 3aHSTHIO MO TEME JICKIIUA HEOOXOAMMO 03HAKOMHUTHCS
C TJIAHOM €T0 MPOBEJICHUS, C TUTEPATYPO U HAYUYHBIMH MyOTUKALUAMU 10 TEME CEMHUHAapa.

TpebGoBaHus K TPOBEICHUIO CEMUHAPOB

Obs3amenvho 0151 3aN0IHeHUs npenooasamenem

11.3. Metoauueckue ykazaHUs UIsi OOY4YalOIIMXCS MO TPOXOXKACHHUIO MPAKTHUYECKUX
3aHATHH

[IpakTHdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHH3alu y4eOHOTO
rpoliecca, 3aKJIF0YArOIIasICs B BBIMOJIHEHUH O0YJarOIIMMUCS TOJT PYKOBOJICTBOM IPETIOIaBaTEeNs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JTUCIUTITMHBI, TPUOOPETEHNS YMEHUN U HABBIKOB, OTIBITA TBOPUYECKOM JCSITEIHHOCTHU.

[enpro MpakTUYECKOTO 3aHITHSI ISl 00YYaOIIerocs SBISETCS MPUBUTHE 00YUIAOIIMMCS
YMEHHI ¥ HaBBIKOB MPAKTUYECKOU IESITEIbHOCTHU 10 U3y4aeMOU TUCIUILIINHE.

[Tnaraupyemblie pe3yiabTaThl MPU OCBOCHUH 00YUYAIOIUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKperuieHue, yriayOleHue, pacllupeHHe W JAeTalu3alus 3HaHWWA TMpU PElIeHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIFHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH,;

— OBJAJICHHE HOBBIMH METOJAaMH W METOAMKAMH HW3YYCHHUS KOHKPETHOM Yy4eOHOU
JMCITUTLINHEL,
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— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJMYYEHHBIX 3HAHWHM JUIS
BBITTOJTHCHM S 3aTaHMI;

— obecrnedeHne palMOHAIBLHOTO COYETaHHs KOJUICKTHBHON M MHIMBUAYAJIBHOW (OopM
00y4eHusl.

TpeOGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM
Obsi3amenvHo 015 3an0IHeHUs NPenoodasamenem

11.4. Meroauyeckue ykazaHUs MJis OOYYaIOIIMUXCS IO BBIMOJTHEHHUIO JIA0OPAaTOPHBIX
pabort

B xoxe BeimonmHeHUs 1abOpaTOPHBIX pabOT OOyYaIOMUNUCS JIODKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, MPAKTUYECKUE HABBIKH, OBJIAJECTh COBPEMEHHOM METOAMKOW W TEXHUKOH
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(UKAUOHHON XapaKTEPUCTUKON OO0Yy4aromerocs.
BrimonHnenue 1adopaTopHBIX pabOT COCTOHMT U3 AKCIEPHUMEHTATbHO-TIPAKTHYECKON, pacueTHO-
AHAJIMTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHUH.

BreimonHenue mabopaTopHbIX padOT OOYYAIOIIMMCS SIBJISETCS HEOTHEMIIEMOW YaCThIO
W3YYEHUS JUCIUIUIMHBL, ONpEeNenseMOol Yy4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCreYrBArOIINM PEIICHUE CIISAYIOINX OCHOBHBIX 3a/1a4 00yUJaromIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUSA IMPOLIECCOB, SBIEHUH H OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOW JUCIUILINHBL,

— 3aKpeIUICHHe, Pa3BUTHE W JICTAIM3AIMS TEOPETUUYCCKUX 3HAHWM, IMOJIYYCHHBIX Ha
TICKITUSX;

— TOJy4YeHHe HOBOM MH(OpPMALIMU 110 U3y4aeMON AUCIHILTUHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboTel Cc  1mabopaTopHBIM
o0opysoBaHuEM U pubopamu.

3aganue U TpeOOBaHMs K IPOBEIEHUIO Ja00PaTOPHBIX padoT

Crmcok 3amanmii mpencrtaBicH B 1 4.4, tabmuma 6. JlabopatopHbie paboOTBI clieayeT
BBIMIOJHATh B XOJ€ TPOXOXACHUS Kypca, BHUMATEIbHO pa3Oupas MpeacTaBICHHBIN
METOJMYECKUN MaTepuai TMpernojaBaTeieM, C 3arpy3KOd BBINOJTHEHHBIX pPA0OT B JUYHBINA
KaOuHeT oOydaromierocsi B ycraHoBjeHHbIe B «Jluunom kabunere I'YAID» cpoku s Kakaon
paboTHL.

Crpykrypa u dhopma oTueTa 0 1a00paTOpHON paboTe

Otuer o nabopaTopHOi palOoTe [ODKEH BKIOYaTh B ceOA: TUTYJIbHBIA JIMCT,
(GOpMyYIHPOBKY 3alaHUs, TEOPETHYECKUE IOJIOKEHHS, HWCIIOJIb3yeMble TPH BBITOJHEHUU
nabopaTopHOil paboThI, OMHMCaHUE Mpolecca BRITOJHEHHs Ja00paTOpHOI paboThI, OTyYEHHbIE
pE3yIBTATHI U BHIBOBI.

TpeboBanust k 0hopMIIEHUIO OTYETA O JIabopaTOpHOU paboTe

ITo xaxxaoit ynaboparopHOW paboTe BBIMOJIHAETCS OTIENbHBIM OTYeT. TUTYIBHBIA JHCT
oopmisieTcs B COOTBETCTBHM C Ia0ioHOM (0oOpasuom), mpuBeieHHbIM Ha caiite ['YAII
(www.guap.ru) B pazaene «I'YAIl/HopmaTtuBHas mokymentanus/Jlokymenrtarus/ s yaeOHOTO
npoueccay. TekctoBble U rpaduueckue marepuayibl O(OPMISIOTCS B COOTBETCTBHH C
neiictyromumu 'OCTamu u TpeGoBaHusAMH, pUBeIeHHBIMU Ha caiite ['YAII (www.guap.ru) B
paznene «I'YAIl/HopmaTtusHast nokymenranus/ Jlokymentarust/ st yaeOHOTO mporecca.

11.5. Metoauueckue yka3aHus AJis1 00y4aromuXcsl 0 BHIIOJHEHUIO KYPCOBOTO ITpoeKTa/
KypcOBO# paboThI

KypcoBoii npoekt/ paboTa mpoBOAUTCSA C 1IN0 POPMUPOBAHUS Y 00YUaIOIIHUXCS OMbITA
KOMIIJIEKCHOT'O PELICHUs] KOHKPETHBIX 33a]a4 MPO(PEeCCHOHATBHOM 1€ TeNbHOCTH.

KypcoBoii mpoekt/ paboTa 1mo3BoisieT 00yJaromeMycs:
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CTpyKTypa MOSICHATEIEHOM 3alTUCKU KYPCOBOTO MPOEKTa/ pabOThI
Obs3amenvho 0151 3aN0IHeHUs NPpenooasamenem

TpeboBanust kK 0HOPMIICHUIO TOSICHUTEIHHON 3alMCKH KYPCOBOTO TPOEKTa/ paboThl
Obsi3amenvHo 015 3anoHeHUs. NPenooasamenem

11.6. Mertoauueckue ykazaHus JUIsi OOYYAIOMIMXCS 10 MPOXOXKIACHUIO CAMOCTOSITEIHHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPEMOaBaTeNIs, HO 0€3 ero HemoCpeJACTBEHHOTO
YUYaCTHS.

B mporiiecce BBIMOTHEHHSI CaMOCTOSTENBHONW PabOTHl y obOydaromerocs (Gopmupyercs
nenecoo0pa3Hoe IIaHupoBaHue pPabouero BpeMeHH, KOTOPOE MO3BOJISIET €My Pa3BHBATh YMECHUS
Y HaBBIKM B YCBOGHHM WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHUH, 00ECIeYMBAET BBICOKUM
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, TIOMOTAeT TIIOJYYUTh HABBIKH TIOBBIIICHHUS
poeCCHOHAIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITEIBHYIO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOJIMYEeCKUI MaTepHall 10 IUCIUILTHHE.

11.7. Meroguueckue yKa3zaHUs JUIsi OOyYarOMIMXCS MO MPOXOXKICHHIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH IMPEIYCMATPUBAECT KOHTPOJb KadyeCTBA 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYEHHE CEMEeCTpa C IEJIbI0 OIEHUBAHUS XO0/Ja OCBOCHUS
JUCLUIUINHBI.

Bo3moxHbBIE METOIBI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH 00YJaIOIINXCS:

— YCTHBIHA OIIPOC HA 3aHATHUSAX;

— CHCTEMaTHUyecKas MPOBEPKA BBINOIHEHUS MHAUBUYAJIbHBIX 3aJJaHUN;

— 3ammTa OTYETOB 1O J1abOpPaTOPHBIM paboTam;

— TPOBEJEHHE KOHTPOJIbHBIX PadoT;

— TECTUPOBAHUE;

— KOHTPOJIb CAMOCTOSITENIbHBIX paboT (B MMCbMEHHOM MIJIM YCTHOH (opmax);

—  KOHTPOJIb BHINIOJHEHNSI MHIMBUYaIbHOTO 3a/IaHUS HAa NPAKTUYECKNE 3aHATHUS;

— KOHTPOJIb BBITIOJHEHHS] KypCOBOI'O ITPOEKTa WIIM KYPCOBOM pabOThI;

—  HHBIE BUJBI, ONIPEAEIIIEMbIE IIPETIOJaBATEIIEM.

IIpoBeneHune TeKyIero KOHTPOJIS YCIEBAEMOCTH OCYLIECTBISETCS ¢ MOMOIIBIO TECTOB,
npuBeieHHbIX B Tabnuie 18. OneHnBaHue TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH OLIEHHUBAETCS 1O
4EThIPEX 6anbHOMN CUCTEME: «OTJINYHOY, «XOpOouIOo», «YIIOBJIIETBOPUTEIILHO,
«HEYJIOBJICTBOPUTEIBHO.

11.8. MeToauveckue yKa3aHUs JUIA OO0yYaIONIUXCS MO MPOXOXKICHHIO IMPOMEKYTOTHON
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTasi  OOyJarOmUXcsi  MPEAyCMaTpuBaeT  OICHUBAaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB OO0Y4YeHHs MO auciuiuimHe. OHa BKIIIOYAET B
cedst:

— 9JK3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOYYalOIIUMCS B IMPOIECce
W3YYEHHUS BCEH MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENLHON pabOThI, CIIOCOOHOCTH
MPUMEHATh WX JJIs pPEeHIeHUs MPaKTHYEeCKUX 3amad. DJK3aMeH, Kak TPaBUJIO, MPOBOIUTCS B
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NEepuoJl SK3aMEHAIMOHHOW CECCHMM M 3aBEpINAeTCs AaTTeCTAllMOHHON OIICHKOW «OTIMYHOM,
«XOPOILOY, «yIOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTYYCHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOH AMCIMILUIMHBI B [IEJIOM WIIM IPOMEXKYTOUHas! (110 OKOHYaHUH CEMECTpa) OLeHKA 3HAHUH
00y4aromuMcs 0 OT/AEIBHBIM pa3fiesiaM AUCLUUIUIMHBI ¢ aTTECTAllMOHHON OLIEHKOH «3a4TEeHO»
WU «HE 3a4TCHOY.

— 1uddepeHIMpPOBaHHbIM 3a4eT — 93T0 (opMa OLEHKM 3HAaHUM, IOJy4YEeHHBIX
00y4aromuMcs PU U3YYEHUHU TUCIMIUIMHBI, TPU BBITOJHEHHH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-UCCIEJOBATEIBCKUX padOT M MPOXOKACHUH NPAKTHK C aTTECTAIIMOHHON OLIEHKON
COTIIUYIHOY, «XOPOILOY, KyTOBIECTBOPUTEIBHOY, KHEYIOBICTBOPUTEIHHO.

[IpomexxyTouHast arTecTalys OIEHUBACTCS IO pe3ynbTaTaM TEKYIIEro KOHTPOJIS
ycIrieBaeMoCTH. B ciyuae, ecni CTyJeHT MO0 YBaXHUTEIbHON MPUYMHE HE BBITOJHII TPEOOBaHHS
TEKYyIIEro KOHTPOJS, €My IPEIOCTaBISCTCS BO3MOXKHOCTh CAaTh 3aJ0JDKCHHOCTH II0
nponyieHHbIM TeMaM. dopMa npoBeeHUs TPOMEKYTOUHOM aTTECTAIlMH — IUChMEHHAS.

JuddepeHnrpoBaHHbI 3a4eT OOydaroIUiics MOJydaeT MpPU BBHIOJHEHUH W Clade He
menee 80% nmabopaTopHbIX paboT, BEIMOJHEHHBIX B ITOJHOM 00bEMe, TPOIIEHHOMY U CAAHHOMY
TECTUPOBAHUIO TEKYIIEr0 KOHTPOJS C OLCHKOH HE HIXKE «YJOBICTBOPUTEIHHO,
YJIOBJIETBOPHUTEIBHON IOCEIIAEMOCTH 3aHATHH.

Jlomyck K caade SK3aMeHa 0OydaroIuiics Mojy4aeT NP BHIIOJIHEHUH U C1ade HE MEHee
80% mnabGopaTtopHbIX paboT, BBIOJHEHHBIX B TOJIHOM OOBEME, MPOHJIEHHOMY U CIAaHHOMY
TECTUPOBAHUIO TEKYLIETO KOHTPOJISA C OIGHKOH HE HIKE «yIOBICTBOPUTEIHHO,
YJIOBJIETBOPHUTEIBHON IOCEIIAEMOCTH 3aHATHH.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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