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1. Poap gucuunianHbl «CoBpe MeHHbIE TEXHOJIOTHW» B (POPMUPOBAHMHM KOMIIETEHIMIi BHINYCKHUKA:

) JIeMeHT K Cocrapjsironme pe3yJbTaTOB 0CBO eHHUS (1eCKPUNITOPbI KOMIIeTeH i)
OB R Cemectp KOMHe;)ilHuml HanmenoBaHue KOMIIeTeHIMH
NporpamMMbl (IMCHHIINHA,
npakTika, THA) Kox HaumMeHoBaHue
OIIK(Y)- Brnazeer criocoOHOCTBIO OCYIIECTBIATH OUCK, KPUTUYECKUH aHAJIM3 U CUHTE3
4.B2 HH(POPMALIMU O COBPEMEHHBIX TEXHOJIOTHSX aBTOMATU3AIlMK U POOOTU3AIINH,
MPUMEHSATh CHCTEMHBIA OJX O/ AL PEIIeHHUs KOHIENTYalbHOW 3a1aqH CO3MaHH s
YMHOM TE€XHOJIOTHYECKON CyIIHOCTHU
Crnoco0eH y4acTBOBaTh B
paspaboTke 0BobmeHHEX OIIK(Y)- YMeeT NpUMEHATh CHCTEMHBIH ITOJIXO0 IO BEIOOPY COBPEMEHHBIX TEXHOJIOTHH
C BapHAHTOB pCIICHNS npo6ne1\f, 4.2 aBTOMATH3alMU U POOOTH3AIMH PU PELIICHUH KOHIENTYaIbHON 3a]Ja41 CO30aHHS
OBpP€MC HHBIC 3 OTTK(Y)-4 CBA3aHHBIX C ABTOMATH3ALUEH YMHO# TEXHOTOTHHUECKOH CYIHOCTH
Te XHOJIOTUM IPOU3BOJCTB, BHIOOPE HA OCHOBE
aHaJM3a BapHAHTOB
ONTHMAJFHOTO NPOTHO3HPOBAHUS
MOCJICAACTBUIA PEIICHH s N N
OIIK(VY)-4.32 | 3HaeT CHCTEMHBIH MOAX0J MO BHIOOPY COBPEMEHHBIX TEXHOJOTHI aBTOMATH3AI[UH H
po6oTU3aLUY PH PEIICHUH KOHIENTYalbHON 3ala4y CO3IaHUsI yMHOM
TEXHOJIOTHYECKOH CYIHOCTH
2. HOK%aTeJ]H M MeTOoAbl OLIECHUBAHUA
Ilnanupyembie pe3yJibTaTbl 00y4eHHsl 110 AUCIMILINHE Kon
KOHT PoJIM pyeMoii HanmeHnoBanue pa3nesia MeToa bl OLIeHUBAHUS
Kon HaumeHnoBanue KOMITeTeHIIMH (WK ee JUCUUILIMHBI (oeHOYHBIE MepoN pHSITHS)
YaCTH)
P1 CrocoOHOCTh CTyIGHTOB JIEMOHCTPUPOBATh TITy OOKHe OIIK(Y)-4 Paznen 1.
€CTECTBEHHOHAYYHbIC, MATEM ATHY €CKHE U TEXHUYECKUE 3HAHMSI HuTtepornepabenbHOCT.

B oOyactu coBpeMeHHbIX Te xHoytoTHi ATIII, nocTaTounbie
JUTSL pelieHUs] HayYHBIX M MHKCHEPHBIX 33/1a4 HA MUP OBOM
YPOBHE, IEMOHCTPHUPOBATH BCECTOPOHHEE MOHUMAHHE
WICTIOJIb3y EMBIX COBPEMEHHBIX METOJIOB, MOJICTEH 1

TEXHHY ECKUX PEIICHHI, HCITOJIb3YEM bIX ITPHU pa3paboTke

Oco0eHHOCTH Pa3BUTHA U
IPUMEHEHUs COBPEM EHHbIX
texHosnoruit ATIIIT u PT
Paznen 2. IaterpupoBaHHbIe
KOMITBEOTEPHBIC CHCTEMBI
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KonTponsHas paboTa




COBPEM CHHBIX CUCTEM YIIPaBJICHHUA YIpaBJIKHUA TPOU3BO ACTBOM

ABTOMaTI/I?)I/IpOBaHHBIC CHUCTEMBI
yTpaBIeHHUS IPOU3BOICTBOM.
ERP. MES. SCADA. CALS

PJ12

CrnocoOHOCTh CTyICHTOB BOCIPUHUMATH, 00padaThiBaTh, OIIK(Y)-4 Paznen 3. Kubepdusmaeckue
aHaJM3UPOBATH U 0000IIATH HAYTHO -TEXHUIECKY IO cuctemsl (CPS), M2M, 1IOT,
WH( OpMAITHIO, TTEPEI0BOM OTCUSCTBEHHBIN U 3apyO e KHBINA OIBIT
B o0mcTtu Teopruu cucteM A TIII, npuHiMaTs yuactue B
(byHIaMEHTAIBHBIX U TP UKJIATHBIX UCCIIE0 BAHKSX IO
CO3JaHHUI0 HOBBIX METOJI0B U aJITOPUIMOB CUHTE3a U aHAIN3a CeHCOPHBIE CeTH KontpossHas paboTa
CHCTEM aBTOMATHYECCKOTO M aBTOMATHU3HP OBAHHOTO
yIpaBJeHUs], a TAKKE Y4aCTBOBATh B KOMaH/ax 10 pa3paboTke
TaKUX YCTPOMCTB U CUCTEM.

Big Data

Paznen 4. YetBepras
MTPOMBIIIIIICHHAS! P EBOJIOTIVS.
‘YMHBIH 3aB0J. YMHBIN TOPOJI.

W3

3. Ilkajga oue HUBaAaHHUA
[Topsinoxk opraHMzallMy OLEHUBAHUSA PE3YyJIbTaTOB OOYUYEHUsS B YHHBEPCUTETE PETIaMEHTHPYETCSI OTIENIbHBIM JIOKAJIbHbIM HOPMATUBHBIM aKTOM —
«Cuctema oLeHMBAHMS pe3ysibTaToB o0ydeHus B ToMCKkOM monurexHuueckoM yHuBepcurere (CrucTema oleHUBaHUA)» (B JEHCTBYIOIICH pelaKIUm).
Hcnonb3yeTcst OauibHO-pe MTUHIOBasi CUCTEMa OLEHMBAHUS PE3yJbTaTOB oOydeHMs. MToroBasi ouleHKa (TpaJuIMOHHAs W JIMTEpHAs) MO BUAAM
yuebHOl pnesarenbHocTH (m3ydenue aucuumind, YWUPC, HUPC, kypcoBoe NpOEKTHpPOBaHUE, IMPAKTHKH) OIpEAessieTCs CyMMOHW OalljloB 10
pe3ysibTaTaM TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHOM aTTeCTAIMuU (MTOroBast pe MTMHroBasi orlie HKka — Mmakcumym 100 6aoB).

Pacnpenenenre OCHOBHBIX M JOTIOJIHUTEIbHBIX OajIOB 3a OIEHOYHbIE MEpONPHUATHS TEKYLIEr0 KOHTPOJII U IMPOMEXYTOUHON aTTecTaluu
YCTaHABJIMBAETCSI KaJI€HIAPHBIM PEUT UHT-TJIAHOM JTUCLIMITIIMHBI.

PeKOMeHI[yeMaSI IKaJia AJist OTACJIbHBIX OLIC HOY HbIX MCPOTIPUAT 13471 BXOAHOI'0 U TCKYILICT O KOHTPOJIA

% BBITIOJIHEHUSI CooTBercr BHE

3aaHus

TPaAUIMOHHOM OlleHKe

OmnpeneineHne O eHKH

90%+100% «OTmyHO» OmumMyHOE MOHUMaHUE MpeMETa, BCECTOPOHHUE 3HAHUS, O TIIMYHBIE YMEHHMS U BJIaJICHHE OTIBITOM MPaKTHYECKOU JIesITeIBHOCTH,
HEeoOX0 MM bIe Pe3yIbTaThl 00yIeHHS C(hOPM HPOBAHBI, X KAUECTBO OIIEHEHO KOJIMYECTBOM 0AJUIOB, OJIM3KHM K MaKCHMaJIbHOMY

70% - 89% «Xopo1o» JocTaTouHO MoJTHOE MOHUMaHHUE TPEeAMETa, XOPOILINE 3HAHHS, YMEHHUS U OTIBIT IPAKTHUESCKOM AeSTETbHOCTH, HEOO X0 AUMBIE PE3YJIbTaTh
00yueHus ¢(hOpMHUPOBAHBI, KAYECTBO HH OJHOTO M3 HUX HE OIICHEHO MUHUMAIIBHBIM KOJMIECTBOM 0auioB

55% - 69% «YI0BI» [puemremoe moHUM aHKE NPEAMETA, Y AOBIETBOPUTEILHBIE 3HAHUS, YMEHHUS U OTIBIT MPAKTUUECKO M eI TeNTbHO CTH, HEO0 X0 IMMBIE Pe3y JIbTaThl

O6y‘I€HI/I$[ C(l)OpMI/IPOBaHLI, Ka4€CTBO HEKOTOPBIX U3 HUX OLI€HECHO M UHUM aJIbHBIM KOJIMYECTBOM 0aioB

0% - 54% «Hey noBn»

Pe3ymﬂan>l O6y‘IeHI/I}I HE COOTBETCTBYIOT MUHUM AJIbHO [0 CTATOYHbIM ’Ipe6OBaHI/IﬂM




[IIxanma 1151 o1 HOY HBIX MEPOTIPUST Uid 3a4ET

Crenensn
c opMIpOBaHHOCTH Bamn Coomercrvlme Onpexenenue onenicu
pe3yJabTaToB TPAaAULMOHHOM OLECHKeE
o0y4eHust
90% +100% | 90+ 100 «OTmYHO» OmnmMyYHOe IOHUMAaHUE TP eMETa, BCECTOPOHHUE 3HAHUSA, O VIMYHbIE YMEHHS U BJIaJICHHE OTIBITOM MPAKTHY €CKOH JAeSTEIBHOCTH,
HEO0O0X0 MM bIE pe3yJIbTaThl 00ydeHHUs ChOPMUPOBAHBI, MX KAUECTBO OI[CHEHO KOJIMIECTBOM 0AJUIOB, OJIM3KUM K MaKCUMAaJIbHOMY
70% + 89% 70+ 89 «Xopotio» JlocTaTOYHO MOJIHOE MOHUMAHKE TPEeMETa, XOPOIIUE 3HAHUS, YMEHHUS U OTIBIT IIPAKTHYECKOM JICSITEIIBHOCTH, HEOO X0 IMBbIC
pe3yabTathl 00ydeHus c(hopMHUpOBaHBI, KAYECTBO HU OJJHOTO M3 HUX HE OIICHEHO MUHUMAJIbHBIM KOJIMYECTBOM OaJlioB
55% + 69% 55+69 «Y 1oBI» [Mpuemnemoe MoHUM aHKE TPEAMETA, Y IOBIECTBOPUTEIHHbIC 3HAHUS, YMEHHUS U OTIBIT IPAKTHUECKOM AeATeIbHO CTH, HE00X0 IMMBbIe
pe3yabTatsl 00ydeHus c(hopMHUpOBaHbI, KAYECTBO HEKOTOPBIX U3 HUX OIICHEHO MUHUM JIBHBIM KOJIMY €CTBOM OaJlioB
55% +100% | 55-+ 100 «3auTeHO» Pe3yinbTatel 00y4eHus: COOTBETCTBYIOT MHUHHMM AJIHHO JIOCTATOYHBIM TPeOOBAHUSM
0% + 54% 0-+54 «Heynosny/ PesynbTaTel 00y4yeHus He COOTBETCTBYIOT MUHIM aJIbHO JIOCTATOYHBIM TPeOOBAHUSM

«He 3auteHo»

4. TlepedyeHb THNOBBIX 3aaAHUT

OuneHoYHBIE MepONpPHSITHSI

ITpuvepb! THITOBBIX KOHTPOJIbHBIX 3 a1 AHHMH

1 mm3

[pumeps! pedepaToB:

4. BecipOBOIHBIE CEHCOPHBIE YCTPOICTBA M CEHCOPHbIE CETH YNPABJICHUS aKTUBAMU IPOM3BOJICTBA HA UX OCHOBE.

CoBpemennbie ctpaterun uHTerpaimu AC ( Matrix, 10T, IOT, CPS, WSN, Industry 4).
Kubepdnzmueckue cuc teMel.
CeTeieHTpUUYECKOE aBTOMATU3UPOBAHHOE YIIPABJICHHE TEXHOIOTUIECKUMH OOBCKTAMH.

2| KonmponbHas pabota

Bonpocs! Ha: 3amuTe KOHIEenTyaibHoro npoekta MJ13:

1. OOBSCHUTH OCHOBHBIE OTTMYUTEIbHbIE IPU3HAKN CIPOEKTUPOBAHHON YMHOM CYITHOCTH

2. OOBSCHHUTH O TTUYUTETbHBIE 0COOCHHOCTH B3aMMOICHCTBHS YMHOM CYIITHOCTH C HICTIONB30BAaHUEM TeXHOJIOTH M2M,
SCADA, 10T, 10T

3. OOBACHUTH MEPCTICKTUBBI IPUMEHEHHS CIIPOSKTUPOBAHHONW YMHOM C YIITHOCTH.

5. Metonnyeckne ykasanus 1

0 Tpoueype ole HUBAHUSA

OneHoYHbIe MEepONpPHSITUS

Hpoue[[ypa IpoBEAC€HNHA OLICHOYHOI'O MECPOIIPUATHS U He00X0MMble MeTOIUYeCKHe YKa3aHus

1 KoHTposnbHas paboTta

KontponbHas paboTa mpoBOAMUTCS B IHCHMEHHOM (hopMe BO BpeMs ayANTOPHBIX 3aHsATHH. CTyAeHTy BblIaercs
WH/IMBUIYAJIBHBIN BApHAHT C 3a/1a4aMH, 10 NpoiiieHHoi Teme. CTyIeHT TO0JDKEH MPEACTABUTL B IMCHMEHHOM BHJIE pEIlICHHEe
NPEATIOKEHHBIX 33124, O()OPMIEHHBIX COOTBETCTBYIOIIUM O0pPa3oM.

I[penonaBaTens npoBepsieT pabOTy U BHICTABIISET OLEHKY.

Kpurepun onieHuBaHuA :

20 Gayu1oB - paboTa BBHIIOJHEHA OTIMYHO, PEIICHBI BCE 3a/Ia4H.




OueHOYHbIE MepONPUsTHS

IIpoueaypa npoBeieHNsI OLIEHOYHOT'0 MEPONIPUATHSA M HEOOXOAMMble METOTUYECKHE YKAZAHUS

15 6amtoB - paboTa BBIIOJTHEHA XOPOIIIO, 8CTh HETOYHOCTH B paboTe.
10 GayioB - paboTa BBITIOIHEHA YAOBIETBOPUTEIBHO, €CTh OIIMOKH WM HEJIOUETHl B O(OPMIICHHH, PEIICHBI HE BCE 3a/1auu.

3alura BHITIOJHICTCS Ha pa6oqu MECTe TOCJIE MOATOTOBKU OTYETA. Hpenoz[aBaTenL MMpOBEPACT COOTBCTCTBUC Tpe6OBaHI/I$[M

a3
K BBIITOJIHEHUIO 3a/1aHUs U 3a1a€T BONPOCHI 10 TeMe 3ananus. [lociie ycrnenHou 3auTbl OT4ETA CTyACHT MOJIyYacT
BO3MOKHOCTh TIPUKPENUTH (DAl 0TIETA K 3aJIaHUIO.

3auer 3aueT ocyIIecTBIISIETCS B COOTBETCTBUM € [lo05KeHeM O MPOBEACHUN TEKYLIEr0 KOHTPOJIS U POMEKYTOUHOM aTTeC Talyn

TILY.
3ayer cAaoT TOJIBKO Te CTyAEHThI, KOTOphIE He HAOpaIM MO Pe3yNbTaTaM TeKyIlIel aTTec TAMH MUHUMAJIBHOT O

HeoOXxoauMoro kommdectsa 6amioB (55 u3 100).




