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1. Poan AUCHHUIIIIMHBI «COBpeMeHHLIe TEXHOJIOI'UHN» B Q)OpMHpOBaHI/II/I KOMIIeTEeHII Uil BBIITYCKHHUKA:

dement . Kox CocTaBJsiONIMeE Pe3yJIbTATOB 0CBOEHHU (1€CKPUITOPbI KOMIETeH U i)
o0pa3oBaTe/IbHOM
Cemec | KOMIIETEHI
NPOrpaMMmbl - . HaumeHoBaHue KOMIIeTeHIMH
HaumenoBanue
(AucuunIuHa, Kox
npaxktuka, 'HA)
OIIK(Y)-4.B2 | Brmageer criocOOHOCTBIO OCYIIECTBISATH IMOMCK, KPUTHICCKUN aHATIN3 H
CHHTE3 HH()OPMaINU O COBPEMEHHBIX TEXHOJIOTHIX aBTOMATU3aINN U
O6OTI/I3a WU, IPUMEHATh CUCTEMHBIN I10JIXO0 JIs1 peUICHUA
CriocobeH y4acTBOBaTh B P LHH, TIp X0 2L P N
KOHICHTYAJbHOU 3aJ1a4M CO3AaHUsA YMHOUN TEXHOJIOTHYCCKOU CYIITHOCTU
pa3zpaboTke 00001IEHHBIX
BAapUaHTOB PCIICHUA
npooJIeM, CBSI3aHHEIX C N
P ’ N OIIK(Y)-4.Y2 | YMeer npuMEHSTh CHCTEMHBIH OAXOA I10 BEIOOPY COBPEMEHHBIX
CoBpeMeHHBIE 3 aBTOMAaTH3aLHUeH .
OIIK(Y)-4 TEXHOJIOTHH aBTOMAaTH3alluU ¥ POOOTH3AIMHU TIPU PEIICHIH
TEXHOJIOTHH MIPOM3BOJICTB, BBIOOpE HA N M N
KOHICHTYaJbHOU 3aJla4i CO3AaHUA YMHON TEXHOJOTHYCCKOU CYHIHOCTH
OCHOBE aHaJIN3a BapUaHTOB
ONITUMAJILHOTO
TIPOTHO3UPOBAHUS . .
P PoP OIIK(Y)-4.32 | 3HaeT cUCTEMHBIH [TOJXO0]] MO BHIOOPY COBPEMEHHBIX TEXHOJIOTHIA
TIOCIIEICTBUH PEIICHNS .
aBTOMATH3ALMH U POOOTH3AINH TIPH PEIICHUH KOHIENTYaJIbHOH 3a1aun
CO3JJaHUS] YMHOW TEXHOJIOTMYECKOW CYITHOCTH
2. IMoka3zaTesu U MeTOALI OLICHUBAHUS
Ilananupyemble pe3yJibTaThl 00y4eHHs N0 JUCHUIINHE Kon
KOHTPOJHPYeMOii HanmenoBanme pasgena MeTtoabl olleHUBAHUS
Kopg HaumenoBanue KOMIIeTeHIIUM (MJ14 ee JHMCIMITAHBI (oeHOYHBIE MEPONIPUSITHS)
4aCTH)
PJI1 CrocoOGHOCTh CTY/IEHTOB JIEMOHCTPUPOBATH TITyOOKHE OIIK(Y)-4 Pazpen 1.
€CTCCTBCHHOHAYYHBIC, MATEMATUICCKHUC U TEXHUICCKNUEC 3HAHUA HHTepOHepa6eHBHOCTB.

B obmactu coBpeMmeHHbIX TexHonoruii ATIII, nocTarounbie
JUISL pELLIeHUs] HAYYHBIX U UHXKEHEPHBIX 3a71a4 Ha MUPOBOM
YPOBHE, IEMOHCTPHUPOBATh BCECTOPOHHEE TOHUMAaHHUE
HCTIOJIb3YEMbIX COBPEMEHHBIX METOO0B, MOJIEEH 1
TEXHUYECKHUX PEIICHHH, UCIIOJIB3YEMbIX IIPU pa3padoTke
COBpPEMEHHBIX CUCTEM YIPABICHUS

Oco6eHHOCTH pa3BUTHS U
MIPUMEHEHHSI COBPEMEHHBIX
texnonoruit ATIIIT u PT
Paznen 2. IHTErpHpOBaHHBIE
KOMITBIOTEPHBIE CHCTEMBI
YIIPaBJICHUS IPOU3BOICTBOM
ABTOMaTHU3MPOBAHHBIE CHCTEMBI

yIpaBJIEHUs IPOU3BOACTBOM.
ERP. MES. SCADA. CALS
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PJ12 CrocoOHOCTh CTYICHTOB BOCIIPHHUMATD, 00pabaThIBaTh, OIIK(Y)-4 Paznen 3. Kubepdusmueckue
aHATU3UPOBATH U 0000IIaTh HAYYHO-TEXHIIECKYIO cucremsl (CPS), M2M, IIOT,
HHPOPMALINIO, TIEPEIOBO OTECUECTBCHHBIN U 3apyOe)KHBIN OTIBIT Big Data
B obOmactu Teopuu cucteM ATIII, nmpuHIMAaTh ydacTue B Pazmen 4. YerBepras W3
(yHIAMEHTAIBHBIX W IPUKIATHBIX UCCIICTOBAaHUAX 110 MIPOMBIIIICHHAST PEBOITIOIIHS. KontponbHas pabota
CO3JJaHHMIO HOBBIX METOJIOB U aJITOPUTMOB CUHTE3a U aHAIN3a YMHBI 3aBOJ. YMHBIN FOpOA.
CHCTEM aBTOMATHYECKOTO M aBTOMATH3UPOBAHHOTO CeHCOpHEIE ceTH
yIpaBJeHUs, a TAK)Ke y4yacTBOBATh B KOMaH/ax 1Mo pa3paboTke
TaKUX YCTPOMCTB M CHCTEM.

3. IlIkaJja oueHUBaAHUSA

[lopsiox opraHu3any OLEHUBAHUS PE3YJbTATOB OOYUYEHHS B YHUBEPCUTETE PErVIAMEHTUPYETCS OTIENIbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLICHUBaHUS pe3yabTaToOB 00ydyeHuss B TOMCKOM MOJUTEXHUYECKOM yHHMBepcuTeTe (Cuctema olleHUBaHU)» (B IEHCTBYIOLIEH pelaKIUn).
Hcnonp3yercss OamibHO-pEUTUHIOBasi CHUCTEMa OLICHUBAHHUS pPe3y/bTaToB 0oO0ydeHus. MtoroBas ouneHka (TpaJuLUOHHAs W JUTEpHas) IO BHUAAM
yuebHou gestensHocTH (M3ydenue aucuuimnd, YHWPC, HUPC, kypcoBoe mnpoekTUpoBaHWE, MPAKTUKH) OMpEAeNseTcs CyMMO#l OamioB IO
pe3yJibTaTaM TEKYILIEro KOHTPOJISI U IPOMEKYTOUHOM aTTecTaliuy (MTOroBasi peTHHIOBasi olieHKa — MakcuMyM 100 6asioB).

Pacnipenenenne OCHOBHBIX W JONOJHUTENIBHBIX OaljIOB 3a OLICHOYHBIE MEPONPUATHS TEKYLIEro KOHTPOJIS U IPOMEXYTOYHOM aTTecTaluu
YCTAHABJIMBAETCS KaJ€HIapHbIM PEUTUHT-TNIAHOM JUCLUILINHBI.

PeKOMeHI[yeMaSI mKajaa ajisd OTACIbHBIX OLICHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYIICTO KOHTPOJIA

% BBINOJHEHUS CooTBercTBHE
N OmnpenesieHne OLEHKH
3aIaHusl TPaAMIHOHHOI OlleHKe
90%+100% «OTAnIHO» OTiryHOE TOHUMAaHKE MpeIMeTa, BCECTOPOHHUE 3HAHUS, OTIMYHbBIE YMEHUS U BIIaJIEHHE OTBITOM MPAKTHYECKON

JeSTeTbHOCTH, HeOOXOIMMBIE Pe3YIIbTaThl 00ydeHHs CHOPMHUPOBAHBI, HX KaUE€CTBO OLIEHEHO KOJIMYECTBOM OAJJIOB,
OJIM3KKMM K MaKCHUMAITbHOMY

70% - 89% «Xopomio» JocTaTouyHO MOJIHOE TOHUMAaHUE MTPeIMeTa, XOPOIIue 3HAHUS, YMEHHSI U OIBIT MPAKTHYECKOH JIeSITeIbHOCTH,
HeO6XOI[I/IMBIe PE3YIbTATHI O6y‘IeHI/IH C(bOpMI/IpOBaHBI, Ka4ye€CTBO HU OAHOTI'O U3 HUX HE OLICHCHO MHUHUMAJIbHbBIM
KOJIMYECTBOM 0aJIIOB

55% - 69% «y,I[OBJ'I.)) HpI/IeMJ'IeMOC MMOHMMAaHUEC NPCAMETA, YAOBJICTBOPUTCIIbHBIC 3HAHUA, YMCHUS U OIIBIT HpaKTI/I‘lCCKOﬁ JACATCIBHOCTH,
HCO6XOJII/IMBIG PE3YILTATHI o6yquI/1;1 C(i)OpMPIpOBaHBI, Ka4€CTBO HEKOTOPLIX U3 HUX OUCHECHO MUHHUMAJIbHBIM

KOJIMYECTBOM OailiIOB

0% - 54% «Heynosn.» Pesynbrarsl 00y4eHHs: HE COOTBETCTBYIOT MUHMMAJILHO JOCTATOYHBIM TPEOOBAHUSIM




[IIxana qy1si OEHOYHBIX MEPONIPUSTUI 3a4ET

CreneHb
CooTBeTcTBHE
chopMHUPOBAHHOCTH o
bana | TpaaMuuoHHOM OnpenesieHue OLEHKH
pe3yJIbTaToB
OLIEHKe
00y4eHuUsI
90% ~+ 100% 90 + 100 «OTIIIHOY» OTnryHOE TOHNMaHKe MIPeIMeTa, BCeCTOPOHHNE 3HAHMS, OTIMYHbIE YMEHHS U BIIaJIEHUE ONBITOM MPAKTHIECKOM

JeSITeIbHOCTH, HEOOXOIUMBIE Pe3yIbTaThl 00ydeHHs ChOPMHUPOBAHBI, HX KAYECTBO OLIEHEHO KOJHMYECTBOM
0aJoB, OJM3KUM K MAKCUMAJIbHOMY

70% + 89% 70 + 89 «Xopomio» JocTaToyHO MOTHOE IOHUMAaHHE MIpeIMeTa, XOPOLINE 3HaHUS, YMEHUS U ONBIT MPAaKTUYECKOH eATENbHOCTH,
HE0OX0MMBbIE Pe3yIbTaThl 00y4eHHs ChOPMHUPOBAHEL, KAYECTBO HH OJHOTO M3 HUX HE OIIEHEHO MHHUMAJIEHBIM
KOJINYECTBOM OaJioB

55% + 69% 55+69 «Y IOBIL.» [Ipuemnemoe noHUMaHUE MpeaIMeTa, yIOBIETBOPUTEIbHbIE 3HAHNS, YMEHUS U ONBIT MPAKTUIECKON
JeSTEIBHOCTH, HEOOXOIUMEBIE PE3YIBTAThl 00yUeHHs COPMHUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OLIEHEHO
MHHHUMAJIBHBIM KOJINYECTBOM 0aJLIOB

55% + 100% 55 +100 «3auTeHo» Pe3ynpraTel 00ydeHus: COOTBETCTBYFOT MUHUMAIIBHO JIOCTATOYHBIM TPEOOBAHUSIM

0% + 54% 0+54 «Heynosn.»/ | Pe3ynbpTaTel 00y4yeHrs: HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOUHBIM TPEOOBAHUIM
«He 3aureHO»

4. TlepeyeHb THNOBBIX 3aJaHMI1

OHEHO‘{HBIG MECPONIPUATHUSA le/IMepbl THUIIOBbIX KOHTPOJIbHbIX 3ananm71
1| 113 [Ipumepnt pedepaToBs:

1.  Cospemennsie crparerun unterpanun AC ( Matrix, IIOT, IOT, CPS, WSN, Industry 4).

2.  Kubepduznyeckue CHCTEMBI.

3. CereneHTpHYecKOe aBTOMaTU3UPOBAHHOE YIIPABJIEHHE TEXHOJIOIMYECKUMHU OO BEKTaMHU.
4. BecripoBOIHbIE CEHCOPHBIE YCTPONCTBA U CEHCOPHBIE CETH YIIPABIEHUS! aKTHBaMHU IMPOM3BOJICTBA HA UX OCHOBE.
2.| KonTponbHas pabora Bompocsr Ha: 3amuTe KoHIENTyaiabHOro npoekra M/13:

1. OOBSICHUTH OCHOBHBIE OTIMYUTEIbHBIE IPU3HAKU CIIPOSKTUPOBAHHON YMHOH CYIITHOCTH
2. OOBSICHATD OTIMYNTENbHBIE OCOOCHHOCTH B3aMMO/ICHCTBUSI YMHOW CYIITHOCTH C UCIIOJIb30BaHUEM TeXHOIOTHIA M2M,

SCADA, IOT, lIOT
3. OOBSACHUTH NEPCIEKTUBBI MPUMEHEHUS CIIPOSKTUPOBAHHON YMHOM CYIIHOCTH.

5. Mertoanuyeckune yKazaHus Mo mpoieaype oneHuBaAHUS

OueHoYHbIE MEpONpPUATHUS Hpoueuypa MMPOBEICHUA OLCHOYHOI'0 MEPONIPUATHH U He00X0AHUMbIe METOANYECKHIE YKazaHust

1 Konrponbnas padota Kontponbhas padoTa npoBoauTCS B MUCBMEHHOHN (popMe BO BpeMsl ayIMTOPHBIX 3aHATHH. CTYICHTY BhIIAeTCS
MHAVBHUAYAJIBHBIA BAPUAHT C 3a/ladyaMH, 10 MpoiaeHHO! TeMe. CTyIeHT IOJKEH NPEACTABUTh B MMCbMEHHOM BUJE PEIICHUE




OneHoYHBIE MEPONPUATHSA

Hpouez{ypa MPOBEACHUSA OLCHOYHOI0O MEPONIPUATHA U HeOﬁXOIII/IMl)Ie METOANYECCKHUE YKA3aHUSA

MPEIIOAKEHHBIX 33]1a4, 0(OPMIICHHBIX COOTBETCTBYIOLIUM 00pa3oM.

[penonaBarenb MpoBepsieT pabOTy U BHICTABIISIET OLICHKY.

Kpurepuu onieHuBanus:

20 6ayioB - paboTa BHIMOIHEHA OTIMYHO, PEIICHBI BCE 3a/1a4H.

15 6ammoB - paboTa BBIIOTHEHA XOPOIIO, €CTh HETOYHOCTH B padore.

10 6amioB - paboTa BBIIIOJTHEHA YIOBJIETBOPUTENHHO, €CTh OMIMOKH WIIH HEAOYETHl B 0()OPMIICHNH, PEIICHBI HE BCE 3a/1a4M.

nas3 3amyTa BEIOJIHAETCS HA paboueM MecTe mocie NoAroToBKY oT4yéTa. [IpenonaBarens mpoBepsieT COOTBETCTBHE TPEOOBAHUAM
K BBINIOJTHEHHIO 3a/1aHUS U 3a/1a€T BOIIPOCHI IO TeMe 3a1aHus. [loce ycrenHon 3amuThl 0TUéTa CTYIEHT MOJTydaeT
BO3MOXHOCTh IPUKPENUTH (hailsl 0T4ETa K 3aJaHHIO.

3auer 3aueT OCyIIECTBISIETCS. B COOTBETCTBHUH ¢ [losio’keHreM O MPOBEACHNH TEKYILETO KOHTPOJISI U POMEXKYTOUHON aTTeCTalluH

TITY.
3a4eT CAAIOT TOJBKO T€ CTYJICHTHI, KOTOPhIC He HAOPAaJK MO pe3yNibTaTaM TEeKYIIeH aTTecTallid MHHUMAILHOTO
HeoOXxoauMoro kojmdecta 60amioB (55 uz 100).




