MUHHUCTEPCTBO NPOCBEIIEHUA POCCUMACKOM ®EJEPAIIIN

(enepanbHOE rocyiapcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE YUpeKIeHne
BbICHIEr0 00Pa30BaHUNA
KPACHOSIPCKUM TOCYJAPCTBEHHBIN NMEJATOT'MYECKWMA YHUBEPCUTET
um. B.II. AcradneBa
(KTTTY um. B.I1. AcradbeBa)

Kadenpa-pazpadborunk
Kadenpa rexHonoruu u npeanpuHIMATEILCTBA

PABOYAS ITPOTPAMMA JIMCLTATIJIMHBI

NHO®OPMALMOHHOE YIIPABJIEHUE TEXHOJIOI'MYECKUMMU ITPOLUECCAMMU

HamnpagieHnue moaroToBKu:
44.03.01 Ilemaroruveckoe oOpa3oBaHue

HanpaBJIeHHOCTH (Mpoduib) 06pa3oBaTeNbHON MPOTrPaMMBbI

Texuomorusa

KBaTU(UKAIHs (CTENICHB) BBITYCKHUKA!
FAKAJIABP

3aouHas Gpopma o0yueHHs

Kpacnosipck 2020 r.



Pabouas nporpamMma JUCLUIUIMHBI «MHpopmanonHoe YIPABJICHUE
TEXHOJOTUYECKUMH NIPOLIECCAMW» COCTAaBJIEHA KAHAMAATOM TEXHUYECKUX HAYK,
JOLIEHTOM KadeApbl TEXHOJIOTUU U npeanpuaumarensctsa U.B. [anpuneiv

Pabouas mporpamma IUCIUIUIMHBI 00CYX/I€HA Ha 3aceaHnU KadeIpbl TEXHOJIOTUU U
npeIpUHUMATEIHCTBA

npotokoi Ne 8 ot «10» anpens 2017 r.
3aBeyromui kadenpoit , o
JIOKTOP. TeJ. HayK, mpodeccop / /7%  WN.B. boromas

Onobpeno HMCC(H)

WNHctutyTa MaTeMaTuku, GU3UKH U UHPOPMATUKH

potokon Ne 9 ot «26» mast 2017 r. :

[Ipencenarens 7 C.B. bopTHOBCKMI

PaGouas Iporpamma JUCLUILINHBI «ndopmanrionnoe yIIpaBJICHUE
TEXHOJIOTUYECKUMH TPOLECCAMU» aKTyaJu3MpOBaHA KaHJA. TEX. HAyK, JOLEHTOM
N.B. lllagpuubiM

Pabouas nmporpamMma JHCHMIUIMHBI JOMOJHEHA U CKOPPEKTHPOBAaHA Ha 3acelaHHUU
Kadeapbl TEXHOJIOTUU U NPeaIPUHUMATEIbCTBA

23 mas 2018 r., mpoTtokos Ne 8
1.0. 3aBeyronieit kadeapoi

KaHJ. T€X. HAYK, IOLIEHT 7 | C.B. boptHoBCKuii
Onob6peno HMCC(H)
WNuctutyTa MmaTtemaTuku, Gu3uku U MHPOPMATUKH

23 mas 2018 r., nmpoTtokos Ne §

[Ipencenarens 4 }' C.B. boptHoBCKui



Pabouas nporpamma nucuuiuinsbl « MHQopManoHHOe yrnpaBieHue
TEXHOJIOTHYECKUMU MPOLECCaMi» aKTyalu3upoBaHa KaHH. T€X. HAYK, TOLEHTOM
N.B. lagpuHbim

Pabouast mporpaMMa JUCITUTIIMHBI JOTIOJHEHA M CKOPPEKTHPOBAaHA Ha 3acelaHuu
Kadeapbl TEXHOJIOTHUHU U TPEAITPUHUMATEIHCTBA

8 mast 2019 r., mpotokosa Ne 9

1.0. 3aBeAyromIeH kaheapon

KaHJI. Te€X. HayK, JIOLEHT 7 C.B. bopTHOBCKUI

Onobpeno HMCC(H)
WNuctutyTa MmaTemaTuku, GU3uku U MHPOPMATUKH
16 mas 2019 r., mpotokom Ne 8

[Ipencenarens C.B. bopTHOBCKUMI

Pabouas porpaMmma JUCLIUTIIHBI «MudopmarionHoe yIpaBJeHue
TEXHOJIOTUYECKUMU IIPOLECCAMHU» AKTyaIM3UPOBAHA KaHI. TeX. HAyK, JOLEHTOM
Kadeapbl TEXHONIOruU U npeanpuHumatenbersa M.B. [angpunbsiv

Pabouas mporpamMma JHCHMIUIMHBI JOMOJHEHA U CKOPPEKTHPOBAaHA Ha 3acCelaHHUU
Ka(eapbl TEXHOJIOTUU U NPeIPUHUMATEIHCTBA

06 mas 2020 r., mpotokon Ne 5
3aBenytoiei kadenpoit

KaHJ. T€X. HayK, TOLEHT 2 C.B. boptHoBCKUi
Ono6peno HMCC(H)
WNuctutyTa MmaTemaTuku, GU3MKU U HHPOPMATUKH

20 mast 2020 r., mpotokosa Ne 8

[Ipencenarens 7/ " CB. bopTHOBCKMI



Pabouas nporpamma JUCLUIIIVHBI «MH(popmanronHoe YIPABJICHUE
TEXHOJOTUYECKUMHU IPOLECCAMU» aKTyadu3UpoBaHa KaHJA. TE€X. HAyK, TOLEHTOM
kadenps! TexHonornu u npeanpunumMarensctsa U.B. lagpuabiv

Pabouas mporpamma JUCHMIUIMHBI YTBEPXKACHA HA 3acelaHuU Kaeaphl TEXHOJIOTHU
U TIPeNPUHUMATEIbCTBA

12 mas 2021 r., npotokon Ne 7

3aBenytonieit kageapoit

KaHJI. TeX. HayK, JIOLEHT 7 C.B. bopTHOBCKUI

Onobpeno HMCC(H)
WNHucTuTyTa MaTeMaTuku, pU3MKU U UHPOPMATUKU
21 mas 2021 r., mpotokon Ne 7

[Ipencenarens 7 ‘ C.B. bopTHOBCKUi

Pabouas nporpaMmma JVCLHUATUIAHBI «MHpopmanimoHHOE yIpaBJEHUE
TEXHOJIOTUYECKUMU ITPOLECCAMM» AKTYAIU3UPOBAHA KaHI. TEX. HAyK, JOLEHTOM
Kadeapbl TEXHONIOrUU U npeanpuHumatenseTsa M.B. [angpunbeiv

Pabouas mporpamma JUCHMIUIMHBI YTBEPXKACHA Ha 3acelaHuu Kaeapbl TEXHOJIOTHU
U IpeANpUHUMATENbCTBA

11 mas 2022 r., npotokosa Ne 7

3aBeayromieit kapeapoi

KaH/I. T€X. HayK, JOLIEHT 7 C.B. bopTHOBCKUI

Ono6peno HMCC(H)
WNuctutyTa MmaTemaTuku, Gu3uku U MHPOPMATUKH
12 mas 2022 r., nporokosa Ne 8

IIpencenarens 7 ‘ C.B. bopTHOBCKHI



1. NMOACHHUTEJIBHASA 3AIIUCKA

1.1. MecTO AUCHUILIHHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

[Iporpamma AUCHMIUIMHBI pa3padOTaHa B COOTBETCTBHH C (enepaabHbIM
rOCyJapCTBEHHBIM  00pa30BaTeNbHBIM CTaHAAPTOM BBICIIErOo 00pa3oBaHUA IO
HanpaBieHuo noarotoBkn  44.03.01 Ilemarormueckoe oOpa3oBaHue (ypPOBEHb
OakanaBpuara), YTBEPXKIACHHBIM TpHKa3oM MuUHHCTEpCTBa O0Opa30BaHUsS W HAYKU
Poccuiickoit ®eneparuu ot 22 deBpans 2018 r. Ne 121 (3apeructpupoBan B MuHtocte
Poccun 15 mapta 2018 1. Ne 50362), ¢ yaetom npodeccrnonanbubix cranaaptoB 01.001
[lenaror (memaroruyeckas A€sITEIBHOCTh B cepe JOIIKOJIBHOTO, HAaYaJIbHOTO OOIIETO,
OCHOBHOTO OOIIEro, cpemHero oOmiero oOpa3oBaHus) (BOCHHUTATENb, YYHUTEIb),
yTBEpKJIeHHOTO TpukazoM Muntpyna Poccun ot 18.10.2013 Ne 544n (¢ u3m. or
05.08.2016) (3apeructpupoBan B Muntocte Poccun 06 nexabps 2013 . Ne 30550),
01.003 Ilegaror 1ONOJHUTEIBLHOIO OOpa30BaHUsl JETEH M B3POCIBIX, YTBEPKICHHOIO
npukazoM Muntpyna Poccun ot 08.09.2015 Ne 613H (3apeructpupoBan B MuHiocte
Poccun 24 centsabps 2015 . Ne 38994), HOpMaTHBHO-TIPABOBBIMH JOKYMEHTAMH,
pernameHTupyromuMu oopazosarenbhbiil nporecc B KI'TIY um. B.II. ActadseBa 1o
HamnpaBlieHHOCTU (TTpoduiit0) 0O0pa3oBaTeabHON MporpaMMbl TeXHOIOTHS C OCHOBAMU
MpeANpPUHUMATEIBCTBA 3a04HON (DOPMBI 00yUYEHUSI B MHCTUTYTE MareMaTuku, (GU3UKU
n u"popmaruku KITIY wum. B.II. AcrtadppeBa ¢ mnpHuCBOCHHEM KBalH(pUKALUU
Oakamnasp.

JucuumirHa OTHOCUTCS K BApUaTUBHOW YacTU y4eOHOTo TjiaHa.

1.2. O6masi Tpy10eMKOCTh JUCHMILIUHBI - B 3.E., yacax u HeaeJsix

OO0mast TpyJ0€MKOCTh AUCIUIUIMHBI COCTaBIseT S 3adeTHbX eauaui], 180
yacoB. JluciuruiiHa, coriacHo rpaduky ydeOHOTo Tmpoiiecca, peanusyercs Ha 4
Kypce B 7 cemectpe. @Popma KOHTPOJIS: IK3aMEH.

1.3. Hear wu 3agaum aucuumiunbl  «UHpopManuoHHOoe yHpaBjeHuUe
TE€XHOJIOTHYECKHUMH MPOLECCAMM)

Henabo wu3yyeHusi IUCUMIUVIMHBI SIBJsIETCSl — YIIyOJIeHHOE M3Yy4YCHHE

00yYarOIMMMHUCA KOMIIOHEHTOB COBPEMEHHBIX CHCTEM VYIAJICHHOTO KOHTPOJS H

YIpaBJICHUA TCEXHOJOTHMYCCKUMH IIPOHCCCaMHU, HUIYUCHUC MCTOJOB IIOCTPOCHUA



B(I)(I)CKTI/IBHBIX CUCTEM AaBTOMATHYCCKOIO MW aABTOMATHU3HPOBAHHOIO YIIPABJICHUSA

TCXHOJIOTHYCCKUMHU IIponeCcCaMr, C HCIIOJIb30BAHUCM IIPOrpaMMHO-AIIIIapaTHbIX

koMmruiekcoB SCADA.

3agaum:

L (I)OpMI/IPOBaHI/Ie TCOPCTHUUCCKUX 3HAaHUU U IMPAKTHYCCKUX HABBIKOB, ITO3BOJIAIOIIHNX

IIOHUMAaTb W IIPHUMCHATH (I)YHI[aMeHTaHBHLIC U TIICPCAOBBIC 3HAHUA W HAYYHBIC

IMPUHOMUIIBI, JICKAIMUC B OCHOBC MCTOHOB IIPOCKTUPOBAHHA, p33pa6OTKI/I )41

OKCILTyaTalluid COBPCMCHHBIX CPCACTB W CHCTCM A4aBTOMATH3allUH, YIIPABJIICHHA,

KOHTPOJIA TEXHOJIOT'MYCCKMMU IIPpOIECCaMy U IPOU3BOACTBAMMU,

e (opMHUpPOBAHHE KOMIETEHIIMI, 3HAHUW M YMEHHM B 00JAcCTH MPOEKTUPOBAHUS,

p33pa6OTKI/I N JOKCIUIyaTallukd CHCTCM AOUCICTUCPU3AIINHN TCXHOJIOTHYCCKUX

mMpoueccoB, MOACIMPOBAHUA pa6OTBI N IIPOCKTHPOBAHHA CHCTEM KOHTPOJA H

yOpPaBJICHUsS] TEXHOJIOTMUECKUMU TporeccaMu Ha 0aze cranmaptHeix SCADA-

CHCTCM.

1.4. OcHoBHBIE pa3iebl COJEePKAHNS

1.

Porp u wmecTto HMHPOPMAIMOHHBIX CHUCTEM KOHTPOJISI W YIPaBICHUS
TEXHOJIOTMYECKUMHU  IPOLECCAaMM B IPOM3BOJACTBEHHOM  ITpOLECCE
MPEANIPUSITHUA.

CTpyKTypa U COCTaB CHUCTEM KOHTPOJISI M yIPABJIEHUS TEXHOJOTHUYECKUMH
ITPOLIECCAMH.

[IporpaMMHOe  oOecrieueHue  CHUCTEM  KOHTPOJS W YIpaBJiCHUS
TEXHOJIOTUYECKUMH MPOLECCAMM.

baza paHHBIX B cHCTeMax KOHTPOJISI M YIIPABJIEHUS TEXHOJOTMUYECKUMU
IIPOLIECCAMH.

MeTonbl TPOEKTUPOBAHMS OMEPATOPCKOTO MHTEpdeiica cucTeM KOHTPOJIS U
YIIPaBJIEHUS TEXHOJIOTUYECKUMU MMPOLIECCAMH.

TpeBoru u TpeHAbl B CHCTEMAX KOHTPOJIS U YIPABIEHUS TEXHOJIOTMYECKUMU

npoIeccamM.



1.5. Ilnanupyembie pe3yJbTaThbl 00y4YeHUsI

[Ipouiecc m3yuyeHuss AUCHUILUIMHBI HamNpaBlieH Ha (OPMUPOBAHUE CIETYIOUIUX

KOMIIETECHIIUN:

OK-3 — cmoco0eH HCIOJIb30BaTh €CTECTBEHHOHAYYHBIE W MAaTEMaTHYECKHE
3HAHUSA JJII OPUEHTUPOBAHUS B COBPEMEHHOM MH()OPMAIIMOHHOM MTPOCTPAHCTBE
OIIK-1 — TOTOB CO3HaBaTh COIMAIBHYIO 3HAYUMOCTH CBOEH Oymymiei
npodeccuu, 00JIamaTh MOTHBAIIMEH K OCYIIECTBJICHHIO NPO(EeCcCHOHATHLHOM
JEeSTEIbHOCTH

OIIK-2 — cnocoOeH ocyuiecTBIATh 00y4eHHEe, BOCIIMTAHUE U PAa3BUTHE C YUETOM
COLIMANbHBIX,  BO3PACTHBIX,  NCUXO(QU3MYECKUX W  HHAUBHIYAIbHBIX
O0COOEHHOCTE, B TOM 4HCIE€ OCOOBIX O0pa3oBaTeIbHBIX MOTPEOHOCTEN
00yJarommxcs

[IK-2 — cnocobeH WHCMoNb30BaTh COBPEMEHHBIE METOABl U TEXHOJOTHUHU
00Oy4YeHus U TUarHOCTUKU

[1K-4 — cnoco0OeH MCHOJIb30BaTh BO3MOXKHOCTU 00pa3oBaTENIbHOM Cpeabl IS
JOCTHKECHHSI JTUMYHOCTHBIX, METANpPEIMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
oOydyeHHsi W oOecrmeueHus KayecTBa Y4YeOHO-BOCIMUTATEIBHOTO TIpoliecca
CpeICTBAaMU MPEINO01aBaeMOro peameTa

[1K-8 — criocoben nmpoeKkTupoBaTh 00pa30BaTEIbHBIE IPOTPAMMBI

3amaum ocBoeHUs Ilnanupyembie pe3yJibTAThI Koa pe3yabrara
AUCHMILTHHBI 00y4eHHs N0 JTUCHHUILUIHHE o0yueHust
dhopmMupoBaHUe 3HaTh: OK-3, OIIK-1,
TEOPETHYECKUX 3HAHUM |— MEeTO/bI IPOCKTHPOBAHUS U OIIK-2, [IK-2, TIK-
Y IPAKTHYECKUX peanu3alyu CPEICTB 4, T1K-8
HaBBIKOB, JYCTIETYepU3AIIMU U YITPABIICHUS
MTO3BOJISTFOIITUX TEXHOJOTUYECKUMU MPOIECCaAMU,
IOHHUMATb U IIPUMCHATL |— QCHOBHEIE IIPUHIUIIBI
pyHmameHTanbHbIE 1 (GYHKIIMOHUPOBAHUS CUCTEM
NEepCaAOBLIC 3HAHUA U JUucneTdyepus3alui U ypaBJICHU
HAay4HbIC [IPUHIIUIIbI, TEXHOJOTHUYECKUMHU MPOIECCaMMU.
JIC)KaIre B OCHOBEC YMerh:
MCTOIOB — YCTaHaBJIMBaTh U HACTPaMUBATh
ITPOCKTUPOBAHNA, porpaMMHoOe 00ecreueHne




pa3paboOTKu 1
IKCIUTyaTaI[uH
COBPEMEHHBIX CPE/ICTB
U CHCTEM

SCADA-cuctem (Ha mpumepe
Proficy iFIX);

— MPOEKTUPOBATH CPENICTBA
JCTIETYEPU3AINU U YIIPABICHHUS

aBTOMATHU3AIIHH, TEXHOJIOTHYECKUMH MTPOIIECCaMHU C
YIPaBJICHMS, KOHTPOJIS ucnonb3zoBanueM SCADA-
TEXHOJIOTUYECKUMU cucremsl Proficy 1FIX.
poleccamMu U Baanern:
IIPOU3BOJICTBAMU — OIBITOM pa3zpaboTKu "
COBEPIICHCTBOBAHUS METO/IOB
POEKTUPOBAHUS CUCTEM
JTUCTIETYEPU3AMN U YIPaBICHUS
TEXHOJOTHUYECKUMH MPOLIECCAMHU.
dbopmupoBaHue 3HaTh: OK-3, OIIK-1,

KOMIICTCHIMM, 3HAHU
U yMEeHUI B 00JaCTH
MPOEKTUPOBAHMS,
pa3paboTKu u
AKCIUTyaTali CUCTEM
JUCIIeTYepr3aun
TEXHOJIOTUYECKUX
MPOIIECCOB,
MOJICTUPOBAHUS
paboThI U
MPOEKTUPOBAHUS
CUCTEM KOHTPOJIA U
YIIpaBJICHUS
TEXHOJIOTUYECKUMU
nmpoiieccamu Ha 0ase
crangapTHeIX SCADA-
CUCTEM.

— Mecto SCADA-cucrtem B
HH(POPMAITMOHHON CTPYKTYpe
MIPOU3BOJICTBEHHOTO
NpeANPUSITHUS;

— TenaeHuun pazputud SCADA-
CHCTEM 1 TEXHOJIOTUM, CBS3aHHBIX
C IPOECKTUPOBAHUEM U
paspabotkoit SCADA-cucrem,

— OCHOBHBIE TIOJIOKCHUS U
teHaeHunu pa3sutus OPC-
TEXHOJIOTHH,

— MNPUHLMIBI pa3paboTKH
aBTOMATU3UPOBAHHBIX pabOUnX
MECT ONepaTopOB/IUCIIETUEPOB
TEXHOJIOTHYECKHUX MTPOIECCOB.

Ymern:

— TPOEKTUPOBATH 0a3y JIAaHHBIX
SCADA-cucremsr;

— pa3pabaThIBaTh MOJCUCTEMY
tpeBor SCADA-cucremsr,

— TPOEKTUPOBATH U PEATU30BHIBATH
MHEMOCXEMbI TEXHOJIOTUUECKUX

IIPOIIECCOB C MUCITOJIH30BAaHUEM
SCADA-cucrems! iFIX.

Baaners:

— OIIBITOM pa3pabOTKU U
HUCIIOJIL30BaHUSA MOJEJIEN
TEXHOJOTUYECKHUX MPOIIECCOB U
00BEKTOB YIIPABJICHHUSI.

OIIK-2, TIK-2, T1K-
4, I1K-8
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1.6. KoHTpOJIb Pe3yJIbTATOB OCBOEHUS TN CIUNJINHBI.

B xome u3y4eHHMsS IUCIUIUIMHBI HCIOJB3YIOTCS TaKWe METOJbI TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH KaK YCTHBIM ONpPOC, pelIeHHuEe TMPaKTHUYeCKUX 3ajad,
BBITIOJTHCHHE KOHTPOJIBHBIX PabOT M TECTOBBIX 3afaHuii. DopMa UTOrOBOTO KOHTPOJIS
— 9K3aMeH.

OreHOYHBIE CPEACTBA PE3YIHTATOB OCBOCHUS JWCIUIUIMHBI, KPUTEPUH OIICHKU
BBITIOJTHCHHS 3aJaHWid TIPEJCTaBJICHBI B paszzeiie «POHIbI ONEHOYHBIX CPEICTB IS
MIPOBEICHHS MMPOMEKYTOUHON aTTECTAIIMW»: YCTHBIA OIMPOC, PEUICHUE MPAKTHICCKUX
3a/lay, COCTaBJICHUE TECTOBBIX 3aJlaHUW, TMOJArOTOBKa pedepaToB, BHITIOJIHEHUE
KOHTPOJBHBIX PaboT, TECTUPOBAHUE.

1.7. TIlepeuyeHb 00pa30oBaTeJbLHbIX TEXHOJOTHiIl, HCHOJb3yeMbIX MNP
OCBOEHUM JUCUMILINHBI

CoBpeMeHHOE TpaauIlMOHHOEe OOyueHue. B mpoiiecce OCBOCHHS TUCIUTUIMHBI
HCIIONIB3YIOTCS pa3HooOpa3HbIe BUJIBI NEeATETLHOCTH oOydJarormxcs,
OpraHu3alMoHHbIE (GOPMBI U METOABl OOYUYEHUS: JICKIIMM M TPAKTUYECKUE 3aHSTUS,
CaMOCTOSATENIbHAS, WHAWBHUAyaJdbHAs W TpymmoBas (OpMBI OpTraHU3aIuU ydeOHOU

ACATCIBHOCTH. OcBocHue JUCHUITIIMHBI 3aKaHYMBACTCA OK3aMCHOM.

11



2. OPTAHU3ALIMOHHO-METOANYECKHUE JOKYMEHTbBI

2.1.

JJIS 00y4aK0IIUXCcsi 00pa3oBaTeJIbHOM MPOrpPaMMbl

Hanpasnenue noarorosku 44.03.01 Ilenaroruueckoe o6pa3oBanue,

HaInpaBJICHHOCTH (Mpoduiib) oOpazoBaTebHOM NporpaMMbl TexHOIOTUs

1o 3a04HOM (popme 00yuyeHus

TexHoJlornueckas KapTa 0CBOCHUA TUCHUIIJIUHBI «I/IH(I)OpMa]_[I/IOHHOC YIIpaBJ€HUEC TEXHOJOINMICCKUMHA PO ECCAMM

HaumenoBanue pa3enoB U TEM JUCUUILIAHbI Beero Konrtakr. | Jlexnnmit Ja6opar. | IlpaxTu- KP3 Cam. KPD Kountpoinb
4acoB pabot YECKUX paboTs
Posib 1 MecTO HH(POPMALMOHHBIX CHCTEM KOHTPOJISI 12 2 2 10 TectupoBanue.
Y yNIpaBJIeHUs TEXHOJOTHYeCKHMH NPOoIeccaMu B INoaroroska KOKNANO0B.
MPOM3BOJICTBEHHOM Tpolecce NpeInpusiTHsl. HTorosoe TecTupoBaHue.
CTpykTypa, cOCTaB M NPOrpaMMHoOe odecneyeHue 24 4 2 2 20 VYcerHbll onpoc.
cHCTeM KOHTPOJISI M YIPaBJIeHUS [pakTryeckue 3a1a4.
TEXHOJOTHYEeCKHMH MPOIeCCAMHU. HTorosoe TecTupoBaHue.
ba3a naHHBIX B cHCTeMaX KOHTPOJISI M yIIPaBJICHUSI 34 4 2 2 30 VYceTHbll onpoc.
TEXHOJIOTHYECKHUMHU MPOLEeCCaAMHU. [pakTryeckue 3a1a4u.
HTorosoe TecTupoBaHue.
MeTtoabl NIPOEKTHPOBAHUS ONIEPATOPCKOIO 56 6 2 4 50 VYceTHbli onpoc.
uHTepdeiica cucTeM KOHTPOJISI M YIIPaBJIeHUs IIpakTuueckue 3aaauu.
TEXHOJIOTHYEeCKHMH MPOLeCCaMHU. HTorosoe TecTupoBaHue.
TpeBoru u TpeHIbI B CHCTEMAX KOHTPOJIS 1 45 6 2 4 39 YcTHBI ompoc.
yIpaBJeHHs1 TEXHOJIOTHYeCKHMHU NMPOLecCaMH. [IpakTHyeckue 3a1a4m.
JK3aMeH 9
Hroro 180 22 10 12 149
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2.2. Conepkanue 0OCHOBHbIX Pa3/ieJiOB U Te€M IMCHUIIMHBI

Tema 1. Ponv u mecmo uHpOpMAUUOHHBIX cuUCmeEM KOHMPOTA U
YRPAGNeHUA MEXHOI0ZUYECKUMU RPOUECCAMU 6 NPOU3B00CHEEHHOM NpoUecce
npeonpuamus.

HeobxoaumocTtsb WCIIOJIb30BaHUs SCADA TUTSL OpraHH3aLNH
aBTOMATU3UPOBAHHOI'O YIMPABJICHUS TEXHOJIOIMYECKUMHU mpoueccamu. OOmacTu
npuMenenuss SCADA. Onpenenenne SCADA. Ctpykrypa SCADA: RTU, MTU,
CS. OcnoBuble QyHkuun SCADA. OcoOeHHOCTH Tmpolecca yIpaBieHHUS B
SCADA. Pomr SCADA B wuH)OpMAlMOHHOM NPOCTPAHCTBE MPEIIPHUSITHSI.
TexHonorusa MepeKpPhIBAEMOCTH HH(POPMAIMOHHBIX cucTeM. MHbopmaimoHHbie
ypoBaH noctpoerusi ACYTIL. Mecto SCADA B nuHpopMalimoHHOM IPOCTPAHCTBE
MPEANPUATHUS.

Tema 2. Cmpykmypa, cocmagé u npozpammHoe oodecneueHue cucmem
KOHMPOJA U YRPAGICHUA MEXHON0ZUYECKUMU NPOUeCcCamu.

Bapuantel ctpykrypel ACYTII. Pacnpenenennas ctpykrypa ACYTIL
YpoBeHb BBO/1a/BBIBOJIA. BBoa/BeiBOI C HWCIIOJIb30BaHUEM CTaHIIUNA
pacnpeneneHHoi nepudepuu. Turbl Moaysiel BBOJIA/BHIBOJIA: aHAJIOTOBBIN BBOJI,
JUACKPETHBIM BBOJ, AHAJIOTOBBIM BBIBOJ, JUCKPETHBIA BbIBOJA. KaHaIbHOCTH
MoxyJiei. KoMmmyHukannonusle Moy, OOMeH uHdopMaimeit mo muHe JaHHbIX.
OcoOeHHOCTH BBOJA AHAJIOTOBBIX CHUTHAJIOB B KOHTpoJuiep. TpexypoBHeBas
ctpykrypa ACYTII. Cocras Proficy iFIX. [loustue y3na. Tumsl y310B.

YHuBepcanpHoe  mporpamMmmHoe — oOecrieuenne  ACYTIL.  PasButue
MPOTrPaMMHBIX CpEncCTB aBTOMATHU3ALIUH. [TpuuuHb pa3paboTKu
crenuanu3upoBaHHbIX cpeacTtB nporpammupoBanus aigs ACYTIL I'papuueckoe
nporpammupoBanne. Crangapt [EC 61113-3. MOK-a3eiku: IL, LD, FBD, SFC,
ST. I'padpuueckuit wuntepdeiic. I[lpuHUMIBEI NPOEKTUPOBaHUS TpadUUECKOro
uHTepdeiica. OTKPHITOCT, MporpaMmMHOro obdecredeHusi. OpraHuzaiusi CBA3U C
anmnapatypoid. ba3el nanasix ACYTII. PeansHoe Bpemsi. OniepalinOHHbBIE CUCTEMBI
(GKECTKOT0» U «MSTKOTO» PEealbHOTO BpeMeHH. TpeOoBaHMsS K 0OECIeueHHUIO

peanbHOrO BpeMmeHu. WHBepcus mpuoputeToB. TpeOoBaHus K 0OECIIEYCHHUIO
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peanbHoro Bpemenu. OPC-ceppep. MnaTeponepadensHocts. Crienudukaruu OPC:
DA, A&E, HDA, Batch, DX, Security, XML-DA, Complex Data, Commands, UA.
OPC DA-cepBep. CrangapTHbIE pEXUMBI UTCHUS JaHHBIX: CHHXPOHHBIH,
ACUHXPOHHBIN, PEKUM MOJANMUCKHU, PEKUM OOHOBJICHHS JAHHBIX. 3alKCh JAHHBIX B
ycTpoicTBO. BapuanTsl apxutektyp cucteM, Bkiatouaronmx OPC-cepsepsl u OPC-
kinueHTsl. OPC HDA-cepBep. Cnenudukarus OPC UA.VY3emn.

Tema 3. baza oOauuvix 6 cucmemax KOHMPOAA U YHAPAeIeHUs
MEexXHO102UYEeCKUMU NPOUECcCamu.

Crpykrypa 0a3el ganubix 1FIX. Ilonstue Onoka (Tera) 0a3bl JTaHHBIX.
Omnpenenenue NEPBUYHBIX U BTOPUYHBIX OJI0KOB. OmpesiesieHue 1enoyku OJ0KOB.
Hasznauenue 60koB 0a3bl naHHbIX. HazHauenuwe nenouek 0s0koB. OOpaboTka U
ucronb3oBanue 0a3pl  jgaHHbIX. [lpunoxxkenne SAC. IlocnemoBarenbHOCTh
pa3paboTku 0a3bl MaHHBIX Mpoilecca. [IpoekTupoBanre 6a3bl JaHHBIX MpoIEcca.
Hactpoiika CTpyKTypbl 1eNOYKA OJOKOB. BapuaHThl OpraHu3ainu IErno4YeK
6okoB. PaboTta ¢ Omoxkamu 0a3bl JaHHBIX. DYHKIWUK MEPBUYHBIX M BTOPUUYHBIX
omokoB. Ilons OnokoB. Ilepuoabl ckanupoBanusa. PazupoBanue. JlpaiiBepsl
BBOJIa/BbIBOIA. Peructpsl npaiiepa SIM.

Tema 4. Memoobl npoekmupoeanus oOnepamopcko20 unmepgeiica
cucmem KOHMPOJis U YRPAaG1eHUs mexHoa102u4ecKUMU RPOUeccamu.

ABTOMaTHU3MpoBaHHOe pabouee mecto — APM. Maemocxema. 3amgaun
MHeMocxeM. Dopmel npeacraBiaeHus: nHGopmanuu Ha s3kpanax APM. TpeboBanus
K pazpadbotke APM. Ocobennoctu paboTsl onepaTopa. TpeboBaHuUsI K KOMIIOHOBKE
npubopoB Ha d3kpaHax APM. ®akTophl, yYHTHIBAIOMIMECS MPU KOMIIOHOBKE
npubopoB. Pazpabotka MHemocxem APM. ®ynkiuum mHemocxeM. CoctaB u
KOMIIOHOBKa MHEMOCXEM. [{BeTopacnpenenenue Ha MHEMOCXEMaXx.
Knaccudukanus muemocxem. TpeOoBaHus 3proHoMuku. TpeboBaHUsS K IMyJIbTam
ympasiieHus. OntumanbHas 30HAa. TpeOoBaHUS K 3BYKOBBIM CHUTHAJIaM.
Opranuzarusi pa3padoTku omeparopckoro wuHTepdeiica B 1FIX. KommoneHt
Proficy Workspace. Cpena Proficy Workspace. Pa3zpaborka Mmuemocxem B 1FIX.

Oo6wekt 1IFIX. ATpubyThl 06bekTa. Komnonents! pucynka iFIX.
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Tema 5. Tpesocu u mpendwvt 6 cucmemax KOHMPOAA U YRPAGIACHUA
MexXHO102UYeCKUMU NPOUeccamu.

[lonsiTue cocTostHUs TpeBOrH. KBUTHPOBAaHHBIE W HEKBUTHUPOBAHHbBIC
TpeBoru. CoObITHs. JIUCKpETHBIE U aHAJIOTOBBIE TUIIBI TpeBor. [loacucrema TpeBor
B 1IFIX. Tums! TpeBor u coobmennii B iFIX. Paznenenne MapuipyToB cooOmmeHui u
tpeBor B iFIX. Tpenasl. TpeHnnsl peanbHOro BpeMeHu. McTopuyeckue TPEHIBI.

Tursl HCTOPHUYCCKUX TPCHIOB.

2.3. Mertoauyeckue PpeKOMEHJANUM MO0 OCBOEHMI) JUCIHUIJIMHBI
«AndopmannonHoe ynpapJjieHHMe TEXHOJOTHYECKUMH MpoueccaMmm» sl
o0yuyaromuxcsi 00pa3oBaTeIbHON MPOrpaMMBbl

Hampasnenue noarorosku 44.03.01 [Temarorndyeckoe oOpazoBaHue,

HaIpaBJIeHHOCTH (MTPOQHIIb) 00pa30BaTEIILHON TPOrpaMMbl TEeXHOIOTHS

10 3204HOH popme 00yUeHUsI

PaboTa ¢ TeopeTHYeCKHM MAaTEPUAJIOM

Baxxnoe mecTto B ocBoeHMM MaTepuana no kypcey «WHpopmannonHoe
YVIpPaBIECHUE TEXHOJOTMUECKUMH TMPOLECCAMU» OTBOAUTCS CaMOCTOATEIbHOU
paboTe CTyJIEHTOB BO BHEAYJAUTOPHOE BpEMs C MAaTE€pUATIOM, H3JI0KEHHBIM B
pPEKOMEHAYEeMOM JuTepaType ¢ HWHTEPHET-UCTOYHUKAX, T.K. 0€3 3HaHus
TEOPETUYECKOT0 Marepuaja U OCMBICICHHS IOCTaBJICHHBIX 3a7a4 HEBO3MO>KHO
BBITIOJTHEHHWE TPAKTUUYECKUX 3aJaHUi CBSI3aHHBIX C MPOCKTUPOBAHUEM U
pa3pabOTKON CPEACTB KOHTPOJISI U YIPABJICHUS TEXHOJOTMYECKUMHU MPOIECCAMU C
ucnonbzoBanueM SCADA-cucremsl Proficy 1FIX. Ilocemenue mabopaTopHbix
3aHATUHN SABJISETCSA 0053aTEIBHBIM JIJISI TOJHOIEHHOTO OBJIAJICHUS JUCITUTIITUHHOM.

TpeboBaHusI K COCTABJIEHUIO TECTOBBIX 3aIaHUI

1. Obwgue mpeoosanusn

TecToBble 3alaHusl JOJKHBI OBITh KOPPEKTHBIMHM M PACCUMTAHHBIMU Ha
OIICHKY YPOBHS YUEOHBIX JOCTU)KEHUN CTYICHTOB B KOHKPETHOM 00JIaCTH 3HAHUM.

CrnenyeTr npuiepKUBAThCs HEKOTOPBIX COBETOB MPU COCTABJICHUHM TECTOBBIX
3aJIaHU.
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1. 36eraiite KCIOJIB30BAHUSA OYEBUAHBIX, TPUBHAJIbHBIX, MaJIO3HAYalllUX
BOIPOCOB U (HOPMYTHPOBOK.

2. CnenyiiTe mpaBujaM IpaMMAaTHUKH, MTyHKTYalldd U PUTOPUKU. TecTOBbIC
3aJaHusl JOJDKHBI ObITh Haumbonee ‘“‘uutabenbHbl”. IIpocThie neKIapaTHBHBIE
NPEIJIOKEHUS] TOMOTYT CTyJEHTaM u30exaTh HENMpPaBWJIBHOM HWHTEPIPETALUU.
3amanusi OOKHBI OBITH ChOpMYJIHMpOBaHBI HE B ¢opMe Bompoca, a B ¢opme
YTBEPKIACHHUSI TPAaMOTHO, KOPOTKO, YETKO, SICHO, 0€3 MOBTOPOB, MaJONOHSTHBIX
CJIOB U CUMBOJIOB, 0€3 HCIOJIb30BAHMS OTPULATEIbHBIX YaCTHULI.

3. N30eraiiTe ucnonb30BaHUs HESCHBIX BBIPAXKEHUM M CIIOB (UCKIHOYast
ClIy4au COCTAaBJICHHsI T€CTA CIIELMAJIBHO JJIS LIEJICH, CBA3AHHBIX CO 3HAHUEM 3THUX
cioB). Ecau kimroueBoe ¢0BO B TECTOBOM 33JJaHUU HEU3BECTHO CTYJIEHTY, TO JAXKe
camble JIydiue o0yyarouuecs: OyayT CUUTaTh 3TOT BOIIPOC «OOMaHHBIMY.

4. N36eraiite notepu BpeMeHu. COCTaBIIANTE 3a1aHKs], KOTOPbIE MOT'YT OBITh
BBINIOJIHEHBI 32 MUHUMAJIbHOE BpPEMSL.

5. N30eraiiTe B3aMMOCBSI3aHHBIX 3a/1aHUH, T7I€ COAEPKAHUE OJHOTO 3a/1aHUS
MOJICKa3bIBAET OTBET HA IPYroe 3aJaHue.

6. M306eraiite HempeaHAMEPEHHBIX TMOJCKA30K B 3aJaHUSAX W oOpaslax
OTBETa. DTH MOACKA3KH SBJISIOTCS OJHUM U3 CIIOCOOOB yraJibIBaHUs MPaBUIILHOTO
oTBeTa 0Oe3 00ylafaHusd JOCTATOYHBIMH 3HAHUSMU WIM yMeHusMmH. W3 TekcTa
3aJaHusl  HEOOXOIMMO  HUCKIIOYUTh  BCEe  BepOalbHbIE  acCOLMALIUY,
CIOCOOCTBYIOLIME BEIOOPY MPABUIILHOTO OTBETA C MOMOUIBIO JOTAKH.

7. He pekoMeHayeTCsl BKIIKOYATh B TECTOBBIE 3a1aHUS:

— JIUCKYCCHOHHBIE BOPOCHI U OTBETHI;
— 3aJlaHusl, UMEIOIINEe TPOMO3JIKIE (POPMYITHUPOBKH;
— 3a/a4yM, TpeOyIOIIHe CI0KHBIX PaCYETOB C TIOMOIIbIO KaIbKYJISATOpPA.

8. B kaxnoMm Tecte ompenenseTcss ONTHUMAIbHOE BpeMs TECTUPOBaHUS,
KOTOpO€ 3ajaercss pa3paboTyukoM Tecta. OpHUEHTHPOBOYHO HAa BBINOJHEHHE
OJIHOTO TECTOBOTO 3a/JaHMsI OTBOJAUTCA MUHUMYM | MUHYTa, a MaKCUMyM — HeE

IIPCBLIIIACT 5 MUHYT. B OCJIOM OIITHUMAJIBbHBIM BPCMCHCM IJIA BBIIIOJIHCHUA TCCTA
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ClIelyeT CUMTaTh BpeMs OT Hayajga MpOIEAypbl TECTUPOBAHUS JO MOMEHTa
HACTYIUICHUs YTOMJICHUS (B cpeiHeM 3To Bpems coctaBiseT 40 - 50 MUHYT).

9. TecroBas paboTa MOKET BKJIIOYaTh OT 25 110 40 TECTOBBIX 3aJaHUH.

10. CymmapHOe BpeMs OTBETa TECTHPYEMOTO HE JOJDKHO MpeBbIAaTh 45
MHUHYT.

11. TecTroBo€ 3a1aHNE MOXKET OBITh MPEJICTABICHO B OJHOW W3 CIEAYIOIINX

CTaHAapTU3UPOBAHHBIX POpM:

3aKpbITOM (C BBIOOPOM OJHOTO WM HECKOJBKHUX BapUaHTOB M3 CIUCKA
NPEII0KECHHBIX );
— OTKPBITOH (B TEKCT 3a/IaHMs BIUCHIBAETCS CIIOBO, BCTaBIsAeTCA (hopMyJia v T.1.);
— Ha YCTaHOBJICHHE MPaBHIBLHON MOCIEI0BATEIBHOCTH (71 OMMCAHUS COOBITUH,
TEXHOJIOTUI);

— Ha yCTAHOBJICHHUE COOTBETCTBHUSI.

12. ®opma TecTOBOrO 3ajaHusl JOKHA OBITH y3HABAEMOW M HE TpeOOBaTh
JIOTIOJTHUTEIBHBIX TOSICHEHUH JIJIsI TECTUPYEMOTO 110 crioco0y OTBETa Ha 3a/laHue.
13. Ilpu pa3paboOTKe TECTOBBIX 3aJaHUM KEIATEIbHO MPHUIEPKUBATHCS

CJIEIYIOITUX COOTHOIIEHUN (DOPM TECTOBBIX 3aJaHHI B OJTHOM TECTOBOM Habope:

3a/laHuii 3aKpbITol opmbl — 60%,

3aianuii OTKpeITON hopmbl — 20%,

3aJlaHdi Ha YCTAHOBJICHUE MPaBUIBLHOM mocienoBareasHocTH — 10%0;

3aJlaHui Ha yCTaHOBJICHHE cooTBeTCTBUS — 10%.
14. B xoHue (GopMyIMpOBKM KaXAOr0 3aJaHHs HEOOXOOUMO YKa3bIBaTh
YPOBEHb €T0 CII0KHOCTHU:
1 ypoBeHb — 3a/1aHH€ Ha y3HABAHMUE;
2 ypoBEHb — 3aJlaHiE Ha BOCIIPOU3BE/ICHHUE;
3 ypOBEHb — 3a/laHHE HAa OCMBICIICHHUE;

4 ypoBeHb — 3aJJaHUE HA IPUMEHEHUE.
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I1. Tpeboeanus kK mecmoevim 3a0aHUAM 3AKPLIMOU hoOpMbl
TecToBble 3amaHus 3aKpbITOM (POPMBI — 3TO 3a7aHUSI HA BHIOOP MPABUIBLHOTO
oTBeTa (0OIHOTO WJIM HECKOJIBKHUX ) U3 MPEIJIOKEHHBIX BAPUAHTOB.
OcHoBHasi 4yacTh 3aaHus (GopMyiHpyeTcss B (GopMe yTBEpXKIEHHUS, KOTOPOe
oOparaercsi B MCTUHHOE WJIM JIO)KHOE BBICKA3bIBAaHHE TIOCIE IOJCTAaHOBKU
OJIHOTO U3 BapUAHTOB OTBETA.
3amanue GopmynupyeTrcs MpenesbHO KpaTko, Kak MpaBwio, B ¢dopme
MPEIIIOKEHUS], COCTOSMIETO U3 7-8 cIOB. B OCHOBHYIO 4acTh 3a/JaHusl CIEAYET
BKJIIOYATh KaK MOXXHO OOJbINIE CIIOB, OCTaBIlisAs JJisi OoTBeTa He Oonee 2-3
HanOoJIee BayKHBIX, KIIFOUEBBIX JIJIs1 JAHHOUW MPOOJIEMbI TOHSTHA.
N3  Ttekcrta 3agaHuMsg  HEOOXOAMMO  HCKJIKOYaTh  BCE  acCOLMAlUH,
CIIOCOOCTBYIOIIME BEIOOPY MPABUILHOTO OTBETA C IIOMOIIIBIO JOTAIKH.
TecroBble 3afaHus 3aKpbITOM (OPMBI JOJKHBI COAEpKaTh HE Oosee MATH
BApUAHTOB OTBETOB Ha KaXK/bIii BOMPOC.
Cpenn mpemsioKeHHBIX BApUAHTOB OTBETA MOXET ObITh KakK OJIMH, TaK U
HECKOJIbKO BepHbIX. OTCYTCTBHE BEPHOTO OTBETA CPEAM MPEIJIOKEHHBIX, KaK U
OTCYTCTBUE HEBEPHOT'O HEAOITYCTUMO.
Bce oTBeThI K 0IHOMY 3aJJaHUIO TOKHBI ObITH MPUOIUZUTEIIBHO OHOM JJIMHBI.
B oTBeTax HE pEKOMEHIYeTCsl HCIOJb30BaTh CJIOBA «BCE», «HHU OJHOIOY,
«HHUKOTJIA», «BCETNIa» U T.I., TaK KaK B OTJIEIBHBIX CIIydasiX OHH CIIOCOOCTBYIOT

yraabIBaHWIO IIPABUJIBHOT'O OTBCTA.

Mpumep:

IIpeobpazosanue 38yK08bIX KOICOAHUIL 8 DIEKMPUYECKUE NPOUCXOOUM 6 ...
a) muxpogone;

6) ounamuxe,

8) OemeKkmope paouonpuémMHura,

2) NPUEMHOU aHmeHHe.

(YpoBeHb ci10kHOCTH 1)
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11, Tpebosanua k mecmoevim 3adanuam omKpvimoil hopmol

— TecroBble 3amgaHWsi OTKPHITOM (OpPMBI — 3TO 3aJaHUS Ha JIOTOJHEHUE
MIPEIIOKEHHOTO TEKCTa MPOMYIIEHHBIM CIIOBOM HJIM CIIOBOCOYCTAHUEM.

— Tekct 3amaHust JOMKEH 00JanaTh MOPENeIbHO MPOCTONM CHUHTAKCUYECKOM
KOHCTpYKIMeH. B TekcTe 3amaHusg HE MOJDKHO OBITh MOBTOPOB M JBOMHOIO
OTPUIIAHUS.

— JlomosHeHWe B TEKCTE MOXET OBbITh TOJBKO OJHO, MECTO MPOIYIIEHHOTO
MNOHATUS 00O03HAYaeTcsi TOYKaMH. TOUKHM CTaBSITCS Ha MECTE KIIIOUEBOIO
2JIEMEHTa, 3HAHWE KOTOPOTO SBIISETCS HaWOoJiee CYIIECTBCHHBIM IS
KOHTPOJIUPYEMOT'0 MaTepuaa.

— OOBIYHO OTBETOM CIYXKHUT OJIHO CJIOBO WJIM CJIOBOCOYETAHHE, COCTOAIISE HE
OoJiee 4eM U3 JIBYX CIIOB.

— Ilpu yka3zaHuM COCTaBUTENIEM TECTa MPABUIBLHOTO OTBETA JOJDKHBI OBITh
MepPEeUUCIICHbI BCE BO3MOXKHBIC BAPUAHTHI HAITMCAHUS CII0BA-OTBETA.

Mpumep:

Koncmumyyueii onpeoeneno, umo kaxicowiii umeem npaeo ...
PACNoOpsNCaAMbCs CBOUMU CNOCOOHOCMAMU K MPYOY, 8blOUPaAmb Poo
odesimeslbHOCmu U npogheccuro.

Omeem: (c600600H0)

(YpOBEHB CIIOKHOCTH 2)

IV. Tpebosanusa k mecmogvim 3a0anusm Ha  YCHMAaHO81EHUE
coomeemcmeusn
— TectoBble 3amaHus Ha YCTAHOBIIGHWE COOTBETCTBHS — J3TO 3aJaHUs Ha

OTIpEJICIICHHE CBSA3CH MEKIYy 00BCKTaMHU, BXOIAIIMMHU B Pa3HbBIC TPYTIIIHL.

— I'pymmbel 00BEKTOB, MEXKIYy KOTOPBIMH YCTAaHABIMBACTCS COOTBETCTBHUE, MOTYT
OBITh OJJMHAKOBOTO pa3Mepa, HO MPEANOUYTHTENIbHEE, YTOObI O7Ha ObLIa OOJIbIIE
JIPYTOH (OIMyCKAEeTCs OTHA JIMIITHSSI TIO3UITHS ).

— COOTBETCTBHE MEXy O0BEKTaMH TPYIII JOJKHO OBITh OJHO3HAYHBIM, OJTHOMY
AJIEMEHTY TEepPBOI0 MHOXECTBA JOJKEH COOTBETCTBOBATh OJHWH DJIEMEHT

BTOPOI'O MHOKCECTBA.
19



Ipumep: Coomeemcmeue mexncdy eudamu  KOHDAUKMO8 U UX

xapaxmepucmukoul.
CTONKHOBEHUE MEK]Y JIMYHOCTHIO U IPYNION BryTpurpynnosou
BHyTpeHHEee IpOoTUBOOOPCTBO YeIOBEKA BHYTpHINYHOCTHBIN
CTONKHOBEHUE MEXAY MTOAPA3ICICHUIMA .
Y THOApasi MexrpynnoBoi
OpraHu3aluu
CTONKHOBEHHUE B3aMMOICHCTBYOIIHNX JIMIL MeKITMYHOCTHBIN

(YpOBEHb CJIOKHOCTH 3)
V. Tpebosanus k mecmoevim 3a0aHUAM HA YROPAOOUUBAHUE

— TectoBble 3aaHus Ha YMNOPSAOYMBAHME — ITO 3aJaHUS HA CHUCTEMATU3ALUIO
MPEMIOKCHHBIX  TMOHATHA TIO0 KAaKOMY-THOO TpHHOHWIY (B  OCHOBHOM,
XPOHOJIOTHYECKOMY ).

— IlocnenoBaTenbHOCTh yCTaHABIMBAEMBIX OOBEKTOB JOJIKHA OBITH OJHO3HAYHOM,
HE PEKOMEH]IYETCSI COCTaBJISITh MOCJIEI0BATEILHOCTh, TPEOYIOIIYIO MOBTOPEHUS
OJIHOTO U3 OOBEKTOB.

— B ocHOBHOM TekcTe 3agaHus JOJKHO OBITh yKa3aHWE Ha HaIlpaBJICHUE
MOCJIE0BATEILHOCTH.

IMpumep:
Ilocnedosamenvnocms 3manoe nepe2o8opHO20 npoyecca
a) [ToaroToBUTEIBHBIN 3TAI
b) B3aumHOe yToYHCHHE O3MIINN YIYACTHUKOB
C) BriaBrkeHre apryMeHTOB 1 000CHOBAHHE CBOMX B3TJISI0B
d) CornacoBaHue mo3uIKii U BEIPaOOTKA JOTOBOPECHHOCTEH
e) AHaau3 pe3yIbTaToB IIEPErOBOPOB
(YpOBEHB CIIOKHOCTH 2)
Ananuza monozpaguii u yueoHuKos
Brimonusercs nucbMenHo. O0beM paboThl COCTABIIIET HE 0ojiee 2 CTpaHUIL

MaITUHOMICHOTO TeKcTa. TekcToBbIit Matepuan odopmiisercs 14 mpudTtom dyepes

1,5 uaTepBan, kpacHas ctpoka 1,25, mHTepBan Mexnay aodzamamu «0», OTCTY:

cieBa 3; cmpaBa 2, BBIpaBHMBAHHME TEKCTa MO IMHUpUHE CTpaHHIbl. CTpyKTypa

BKJIFOUAET B CEO4:
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e bubnuorpaduueckas kapTouka C TOJHOM HHGPOpManueil O BBHIOpAHHOMN
MoOHOTpaduu

e PackphITHEe aKTyaJbHOCTH TEMbI (pacCMaTpPUBAETCS BO BBEACHUM WIIU
MPEUCIOBUN)

e AHanu3 U CTPYKTypa HamucaHusi MOHOrpaduu (BBeIeHUE, KOJINYECTBO IJIaB,
WUTIOCTpaluid, Tabnui, rpaduKoB; pa3BUTHE pyOpUKalMii, MOATJaB,
3aroJ0BKOB)

e Amnanmu3 conaepxkaHus TJIaB (MCIOJb3yS BBIBOABI aBTOpa CHEJIaTh CBOU
BBIBOJIbI)

e AHanmu3 UUTUPYEMOW JHUTEpaTypbl (3aUHTEPECOBABIINE HWCTOYHHUKHU
BBIIIMCATh; CKOJIBKO HCTOYHHUKOB)

Hanucanue peghepama

Pedepar HeoOxoquMo caaTh IpenogaBaTeito B HaneyaTaHHOM Buae. O0beM
pedepara He Oosee 7 CTpaHUI] MAUIMHONMCHOTO TEKCTa BKJIIOYAs TUTYJIbHBIN
JHCT, COAEpXKaHUE U CIIUCOK JUTepaTyphl. TekcToBbIl MaTepuan opopmisercs 14
mpudTom uepes 1,15 unreppan, kpacHas ctpoka 1,25, uHTEpBaI MeX1y ad3ariaMu
«0», oTcTyn: cieBa 3; crpaBa 2, BRIPABHUBAHUE TEKCTA IO IIMPUHE CTPAHULIBI.
CTpYyKTYpHBIMU 3JIEMEHTAMM SIBISIOTCS:

- TuTynbHBIN TUCT

- CopepxaHue

- BsBenenue

- OcHOBHas 4acThb

- 3aKiro4YeHue 1 BBIBOIBI

- bubnunorpapuyeckuil Cucok (He MEHEE S UCTOYHHUKOB, KOTOPBIMH MOTYT

OBITh pecypchl B ceTrt IHTepHET /T KOTOphIX ykassiBaeTcst URL).

INPUMEPHBIE TEMbI PEOEPATOB
1. TIIpobrnembr obecrnieueHuss OE30MACHOCTH U HAJIEKHOCTH WHOOPMAITMOHHBIX
CHUCTEM KOHTPOJIS ¥ YIIPABJICHUS TEXHOJOTHYECKUMH MPOIIECCaMHU.

2. OGnaunsie pemeHuss B SCADA-cucremMax M CpencTBax MNPOMBIIUICHHOM
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10.
11.

12.

13.

14,
15.
16.
17,
18.

aBTOMATH3AaLINH.
MeTonbl M CpeacTBa MHTErpalud MH(MOPMAIMOHHBIX CHUCTEM KOHTPOJS U
YOPABJICHHUS TEXHOJOTMYECKUMH MPOLECCAMU CO CMEXHBIMH CHCTEMaMH
MIPOMBIILJIEHHOW aBTOMAaTU3ALUH.

WuTennextyanbHbie MHOOPMALMOHHBIE CHCTEMBI KOHTPOJS M YIPaBJICHUS
TEXHOJIOTHYECKHUMH MPOLECCAMHU.

NudopmanimoHHbie CUCTEMbI KOHTPOJISI U YNPABICHUS TEXHOJIOTUUYECKUMU
IpOLIECCAMH HAa OCHOBE HEYETKOW JIOTWUKU. CpaBHUTENBHBIN aHAINA3 C
KJIACCHYECKUMH CHCTEMAM YIIPABJIEHUS TEXHOJIOTHYECKUMH IIPOLIECCAMMU.
CpaBHUTENBHBIN aHAW3 OTEYECTBEHHBIX U 3apyOexkHbix SCADA-cuctem:
JIOCTOMHCTBA, HEJOCTATKU U OCOOEHHOCTH OTE€YECTBEHHBIX PEILICHUIA.
OBOJIONMS U NEPCIIEKTUBBI Pa3BUTUS HH()OPMALIMOHHBIX CUCTEM KOHTPOJIS U
YIOPABJICHHS TEXHOJIOTMYECKUMU MTPOLIECCAMH.

CoBmectHoe ucnons3oBanue SCADA-cucteM, MporpaMMHBIX KOMIUIEKCOB
MATLAB u MBTY npu MoAaenupoBaHUM MPOLECCOB  yIPaBJICHUA
TEXHOJIOTUYECKUMH MPOLECCAMU.

Pazeutne texnosoruun OPC. Ilpuumnbl nomyispHoctd TexHosorun OPC
DA.

AnprepHatuBbl Kinaccnueckot OPC-TexHomoruu.

Moobunsnabie SCADA-cuctembl: pelraeMpie 3a1ad, 00JacTh TPUMEHEHUS,
npo0JieMbl BHEAPEHUS.

CoBpemeHHble TpeOOBaHMS K TMOATOTOBKE CHEIHUAJIUCTOB B o0dacTu
IIPOMBILUIEHHON aBTOMAaTU3ALIMH.

[lepcnekTuBBl ~ HUCHOJIB30BAHUS ~ OECHPOBOJAHBIX  TEXHOJOTHUHA IS
aBTOMAaTHU3alMH TEXHOJOTHYECKHUX MTPOLIECCOB U MTPOU3BOCTB.
SCADA-cuctembl WinCC u iFIX: cpaBHUTENbHBIN aHATIH3.
SCADA-cuctemsi Citect u 1FIX: cpaBHUTENbHBIN aHAIN3.

SCADA-cuctemsr InTouch u iFIX: cpaBauTENBHBIN aHATN3.
SCADA-cuctemsl TraceMode u 1FIX: cpaBHUTENbHBIN aHAIN3.

SCADA-cuctemst Genesis u iFIX: cpaBHUTEBHBIN aHATN3.
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19.

20.

[IpoekTupoBanre MHGOPMAIIMOHHBIX CHUCTEM KOHTPOJS M yIPABJICHUS
TEXHOJIOTUYECKUMH TpoleccaMd. AHaau3 CTaJuid W HTaloB Mpolecca
MPOCKTUPOBAHMS.

DkoHOMHYECKHH 3(hdexT OoT BHeApeHUs HUHPOPMAIMOHHBIX CHCTEM
KOHTPOJIS u YIIPaBIICHUS TE€XHOJIOTUYECKUMU MpoIeccaM B

IMPOU3BOACTBCHHYIO ACATCIIbBHOCTD ITPCAIIPUATHA.
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3. KOMIIOHEHTHI MOHUTOPUHI' A YUEBHBIX JOCTUXKEHUMI

CTYJAEHTOB

3.1. TexHonornuyeckasi kapra peidTunra aucunninubl « UndopmaunonHoe

YHpaBJIC€HHUEC TEXHOJIOINIECCKUMH IPpoHeECCaMu»

HanmenoBanue Hamnpagsiienue moAroToBKH U ypOBEHb 00pa30BaHMUsL. KonnvectBo
JUCITUTLIAHBI HasBanwue nporpaMMbl/HanpaBIeHHOCTH (TIPOGUIIS) 3aUETHBIX
00pa30BaTeNLHON MTPOTPAMMBI €JIMHUI]
Nudopmanmnonnoe 44.03.01 Ilexarornueckoe oopasoBanue/bakanaBpuar 5
yIpaBlieHUE Hanpasnennocts (mpoduins) 00pazoBaTeIbHOM
TEXHOJIOTUIECKUMHU nporpamMmbl TexHOJIOTUs
nporeccaMu

CMeXHBIE JUCHUITIIMHBI I10 y‘le6HOMy IUIaHY

[MpemmectBytonue: OCHOBBI MaTEMAaTUYECKOM 00paboTKH HHPOpMAIINK, DIEKTPOTEXHHUKA U

1eKTpoHNKa, COBpEMEHHOE ITPOU3BOJICTBO.

[Mocnenyrouue: OCHOBBI CHCTEM pPa3pabOTKU BUPTYaIbHBIX IPHOOPOB, OCHOBBI CHCTEM

MHXEHEPHBIX BUPTYAJIbHBIX HHCTPYMEHTOB, DJIEKTPOIHEPreTHKA, AJIbTepHATHBHAS

DIICKTPOIHEPTETHKA
BA30BBII PA3JIEN
®opma paboTsl Konnuecto 6amos 100 %
min max
Texymias pabora YcTHBI onpoc 5 8
COCTaBJvIeHI/Ie TECTOBBIX 5 10
3aIaHui
Pemenne nmpakTuueckux 34 57
3aj1au
TectupoBanue 15 25
Hroro 60 100
JIOIIOJTHUTEJIBHBIN PA3IEN
bazoBelii MogyB/ ®dopma paboThl KonngectBo 6ajiioB
Tema min max
CocraBieHne KOHTPOJIbHBIX
BOTIPOCOB TTOBBIIICHHOM 0 3
CJIO’)KHOCTHU
AHanu3 MmoHorpaduit u 0 3
y4eOHHUKOB
Hanucanue pedepara 0 3
Hroro 0 9
OO11ee KOIMYECTBO OAIIIOB MO AUCHHUTUIHHE (TI0 min max
WTOTaM M3yYEHHS BCEX pa3/esioB, 6e3 yuera
JIOTIOJTHUTEJIBHOTO pa3ziesna) 60 100

CooTBeTcTBHE PEITUHIOBBIX 0AJIJIOB M AKA/IEMUY€eCKO OlleHKM:

MeHee 60 6aIoB — K PK3aMEeHY He JOMyIIeH
60—72 — y10BJIETBOPUTEIIHHO

73—-86 — xopomio

87-100 — otniuuHO
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3.2. @OoHJ OLIEHOYHBIX CPeICTB (KOHTPOJIbHO-U3MePUTEIbHbIe MATEPHUAJIbI)

MMHUCTEPCTBO ITPOCBEILEHU S POCCUMCKON ®EJEPAITN
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
KpacHosipckuii rocy 1apCTBEHHBIN NIEAArOTMYECKUN YHUBEPCUTET
uM. B.I1. Acradnena

WNuctutyT MmaTematuku, GU3uKu U1 THPOPMATUKU

Kadenpa-pazpaboruuk: TexHomoruu u npeanpuHuMaTelIbCTBA

YTBEPXJ/IEHO OJJOBPEHO
Ha 3aceJJaHuU Kadeapsl Ha 3acenanuu Hay4HO-METOIMYECKOTO COBETa
IIporokon Ne 5 CHEUAJIbHOCTH (HAaIpaBJIEHUs IOTOTOBKH)
ot 06 mast 2020 1. [Tporokoi Ne 8

\ ot 20 mas 2020 1.

3aB.Kadeapoit 7
C.B. bopTHOBCKUi [Ipencenarens HMCC
boptHoBckuii C.B.

®OH/I OHEHOYHbLIX CPEJACTB
JUISL IPOBEAEHUSI TEKYILIETO KOHTPOJISI yCIIEBAEMOCTH U IMTPOMEKYTOUYHOU
aTTecTalu odydaromuxcs 1o nucuuruie «MHpopMannoHHoe yrpaBieHue
TEXHOJIOTUYECKUMH IIPOLIECCAMMU»

Hampasnenue nonrorosku: 44.03.01 [lenaroruyeckoe oOpazoBanue

Hanpasnennocts (mpoduiib) oGpazoBaTeibHOM MporpaMMbl
TexHonorus

KBanudukauus: OakaiaBp

Cocrasurens: lanpun U.B., kana. TexH. HayK,
JOLEHT Kadeapbl TEXHOJIOTUU U IPEAIPUHIMATEIbCTBA
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1. Haznavyenue ¢oHaa OLIEeHOYHBIX CPEACTB

1.1. Henbto cozganuss GOC aucuumumnbl «MHopMamoHHoe ympaBieHHUE
TEXHOJIOTHUECKHUMH  TIPOIECCaMU»  SBJSIETCS  yCTAHOBJIICHHE  COOTBETCTBUS
y4eOHBIX JTOCTHKEHUHN 3alUIAaHUPOBAHHBIM pe3yibTaTaM 00y4YeHUs! U TPeOOBaHUSM
OCHOBHOM  mpodeccnoHambHOM  00pa3oBaTeNbHOM  MporpamMmbl,  paboueit
IPOTPAMMBI  TUCITUTUTHHBI.

1.2. DOC JUCLUILIMHBI «MudpopmanonHoe yIIpaBJICHUE
TEXHOJIOTHYECKUMH TIPOIECCaMI» PEIIaeT 3a1auu:

— KOHTPOJb U YNpaBICHHWE IMPOIIECCOM TMPUOOPETEHUsI  CTYJIEHTaMU
HEOOXOJMMBIX 3HAHUW, YMEHMM, HABBIKOB U YPOBHSA C(HOPMUPOBAHHOCTU
KomrmeTreHuui, onpeaeneHHbix B @I'OC BO no cooTBETCTBYIOIIEMY HANPABICHUIO
MOATOTOBKU;

— KOHTpOJb (C MOMOIIbI0 HAa0Opa OILIEHOYHBIX CPENICTB) U YIIpaBlieHHE (C
MTOMOIIIBIO AJIEMEHTOB OOpaTHOM CBsA3M) JOocTHx)eHueM nenen peannzanuu OITOI,
OTIpEJICICHHBIX B BHUE HaOopa o0mienpodecCuOHANBHBIX U MPOohecCHOHATBHBIX
KOMITETCHIIUHA BBITYCKHHUKOB,;

— oOecreueHne COOTBETCTBUS PE3yJIbTATOB OOy4YeHHS 3ajayaM OymyIiei
poeCCUOHATLHON NTESITEIBHOCTH 4Yepe3 COBEPIICHCTBOBAHUE TPATUITHMOHHBIX
METOJI0B 00yueHHUsI B 00pa3oBaTEIbLHBIN MPOIIECC Y HUBEPCUTETA.

1.3. ®OC pa3zpaboTaH Ha OCHOBAaHWW HOPMATUBHBIX JOKYMEHTOB:

- (emepanbHOr0 TOCYJIapCTBEHHOTO OOpPa30BaTEIBLHOTO CTaHJApTa BBICIIETO
oOpa3oBaHHsS 110 HAIMPABJICHUIO IOATOTOBKHU 44.03.01 Ilemarornuyeckoe
oOpa3oBaHue (YpOBEHB OakanaBpuara), YTBEPKJIEHHBIM MPUKa30M
MunucTepcTBOM oOpa3oBaHus W Hayku Poccuiickoit denepanuu ot 4 nexabps
2015 r. Ne 1426;

- 00pazoBaTebHOU Mporpammbl TexHonorus, 3a04Hoi GopmMbl 00yUEHUS BHICIIETO
oOpa3oBaHUs 110 HAMPABJICHUIO MOJATOTOBKHU 44.03.01 Ilemaroruueckoe
oOpa3oBaHue;

- monoeHus o (opmMupoBaHUM (OHIA OICHOYHBIX CPEACTB IS TEKYIIETO

KOHTPOJISl YCIIEBAEMOCTH, MPOMEXKYTOYHOM UM HTOroBOM (TOCyJapCTBEHHOMU
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UTOTOBOM) aTTecTaly OOydYaromMXcsd 10 00pa3oBaTelbHBIM IporpaMmmam

BBICIIET0 00pa30BaHus — IIporpammaM OakajgaBpuaTa, IporpaMMaM CIelHaIuTeTa,

IporpaMmaM MarucTparypsl, MporpaMMaM MOJArOTOBKH HAay4YHO-IE€IarornyecKux

KaJI[pOB B acnupaHtype — B (elepaibHOM TOCYAapCTBEHHOM OOKETHOM

0o0pa3oBaTeNbHOM  YUpEXACHHWU  BbIcmiero  obOpaszoBanusi  «KpacHospckwuii

rOCy/apCTBEHHBIH memarorudeckuit  yHuBepcuter wum. B.Il.  AcradneBa»

yTBEPKJIEHHOTO TIprKa3oM pekropa Ne 297 (m) ot 28.04.2018.

2. IlepevyeHb KOMIeETEHIHUH NoAJeKAIMX (POPMHUPOBAHUIO B paMKax

TUCHUNITIHHBI
2.1. Ilepeyenp koMIeTeHUHWiH, (OopMHPyeMbIX B Ipouecce H3y4YeHHS

AUCUMILIMHBI:

e OK-3 — cmoco0eH HCIONb30BaTh €CTECTBEHHOHAYYHBIE W MAaTEMaTHYECKHUE
3HaHHUA s  OPUEHTUPOBAHHA B  COBPEMEHHOM  HH(OPMALMOHHOM
IPOCTPAHCTBE

e OIIK-1 — roroB co3HaBaTh COLUAIBHYI) 3HAYUMOCTh CBOEH Oyayliei
npodeccun, obiagaTh MOTHMBAIMEH K OCYIIECTBICHUIO TpPOodeccroHaTbHOM
NeATEIbHOCTH

e OIIK-2 — cmocobeH OCyIIecTBIATh OOy4YeHUE, BOCTHTAHHE W Pa3BUTHE C
Y4E€TOM COLMAIbHBIX, BO3PACTHBIX, NCUXO(PU3UYECKUX U HHAMBHUIYaAIbHbIX
OCOOEHHOCTEW, B TOM 4YHCIE€ OCOOBIX OOpa3oBaTEIbHBIX NOTPEOHOCTEN
oOyJarommxcs

e JIK-2 — cnocobeH WHCHOIB30BaTh COBPEMEHHBIE METOJbI W TEXHOJOTHH
OOy4eHHMs U TUarHOCTUKHU

e [IK-4 — cocoGeH UCIoJIb30BaTh BO3MOKHOCTH 00pa30BaTEIbHOM Cpesbl s
JOCTHKEHUS] JMYHOCTHBIX, METANpPEIMETHBIX W TPEAMETHBIX pPE3YyJIbTaTOB
oOyueHuss M oOecredyeHus KaudecTBa Y4eOHO-BOCHHUTATEIBLHOIO Tpoliecca
CpelCTBaMH MPENOAABAEMOT0 IPEIMETA

e [IK-8 — cmocoben nmpoekTupoBaTh 00pa30BATEIHHBIC TPOTPAMMBI
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2.2. OueHo4HbIe cpeacTBa

Komnerennus JIMCUUTUIMHBL, TPAKTUKH, YIaCTBYIOLIME B (HOPMUPOBAHUH JAHHOM Tun koHTpOIIA OnenouHoe
KOMIETECHIINHU cpencteo/ KM
Howmep PopmMma

OK-3 cnoco6nocTh | OOMmIEKyIbTypHBIC OCHOBBI npo¢eCCuOHATBHON JIeATEIIbHOCTH, Tekymmit 1 YcrHblit onpoc
HCIIOJIb30BaTh Wudopmannonnas KyJbTypa u TEXHOJIOTUH B o0pa3oBaHMH, KOHTpPOJIb 2 Pewenne
€CTeCTBEeHHOHayuyHbl | EcTecTBeHHOHayuHass kapTuHa Mupa, OCHOBBI MaTeMaTU4YecKOW OOpabOTKH | YCIIEeBaeMOCTH MPaKTUYECKUX
e u mareMaTnueckue | mHpopmarmu, MaremaTnka, Pusuka, DIEKTPOTEXHHUKA | OJIEKTPOHUKA, 3a/1a4
3HaHUSA AJId Marepuanosenenue, COBpeMEHHOE  NPOU3BOJACTBO,  MalMHOBEACHHE, 3 CocraBnenue
opueHTHpoBaHUs B | ['paduka, VYmpaBiieHne  TEXHOJOTHYECKHMMH  Tpoleccamu,  KiaccHBIN TECTOBBIX
COBPEMEHHOM pykoBouTeNb, OCHOBBI CUCTEM Pa3pabOTKU BUPTYAIbHBIX MpUOOpoB, OCHOBHI 3a1aHUI
MH(POPMAIIMOHHOM | CHCTEM WH)KEHEPHBIX BUPTYaJbHBIX HHCTPYMEHTOB, OCHOBBI POOOTOTEXHHKH, 4 IToaroroska
MIPOCTPAHCTBE OCHOBBI KOHCTPYHpPOBaHHS M MPOTrpaMMHUPOBaHUS poOOTOB, TexHHUueckoe pedeparon

MOJICIMPOBAaHNE,  AJNTOPUTMBI ~ MaTeMaTHYecKol  oOpaboTku  naHHBIX, | [IpomexyTrounas 5) TectupoBanue

DneKkTpo’HepreTuka, AJbTEpHATHUBHAS JJIEKTPOIHEPreTHKa, DKOJIOTHYECKUE aTTecTalus 6 DK3aMeH

mpoOyieMbl MPOU3BOJCTBA M 3alllUThl OKpy»karwomeh cpenbl, CoBpeMEHHbIE

npobJaemMbl IPOM3BOJICTBA M 3alllUTHl OKpysKaromen cpensl, OxpaHa Tpyaa u

TEeXHHKa O€30MacCHOCTH Ha MPOM3BOJCTBE U B IIKOJE, AKTyalbHbIE BOIPOCHI

OXpaHbl TpyJa M TEXHUKHM O€30MaCHOCTM Ha IPOU3BOJACTBE U B IIKOJE,

[IpakTuka 1O TMOJIyYEHUIO TEPBUYHBIX MNPO(ECCHOHATBHBIX YMEHHH U

HaBBIKOB, B TOM YHCJIE TIEPBUYHBIX YMEHUH M HABBIKOB HAay4HO-

HCCIEA0BATENbCKON  nedarenbHOCTH, llomroroBka k cmade ® chnada

rOCyJapCTBEHHOI0 3K3ameHa, [loaroroBka K 3aimyMre M 3aliUTa BBITYCKHOU

KBaJIM(UKALIMOHHOU paboThl.
OIIK-1 —rotoB Coumonorus, IIcuxonorus, Ilenarornka, Meroauka oOy4eHHss ¥ BOCHHTAHUS Texymun 1 YeTHBIN onpoc
CO3HAaBATh o npoduito TexHojorus, MaremaTnka, DJIEKTPOTEXHHUKA U 3IIEKTPOHHKA, KOHTpPOJIb
COLIMAJIBHYIO Marepuanosenenne, CoBpeMEHHOE NPOM3BOJICTBO, [paduka, TexHomoruu | ycmeBaeMOCTH
3HAYUMOCTb CBOEH Majioro Ou3Heca, DKOHOMHKAa, ODKOHOMHKA MPHPOAONONb30BaHUs, OCHOBBI
Oyny1ei IIpEeANPUHUMATENBCTBA, OcHOBBI MEHEJKMEHTA, VYupasnenue | [Ipomexxyrounas 6 OK3amMeH
npodeccun, TEXHOJIOTMYECKUMU IIPOLIECCAMMH, Kitaccubiit PYKOBOJUTEID, aTTecTanus
obnanarb ONeKTpOIHEPreTHKa, AJIbTEpHAaTUBHAsL JJIEKTPOIHEPreTHKa, OKOHOMHUKA U
MOTHBAIIHEH K YIIPAaBIICHUE  3HAHUSIMH, NHHOBAallMOHHBIA ~ MEHEJKMEHT, Cucrema
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OCYIIECTBIIEHUIO
npodeccuoHanbHOM
NEeSATEIbHOCTH

Hanoroo6soxxenus, HamoroBas cucrema P®, IlpuknagHoil MapKETUHI H
MeHEeKMEHT, COBpPEMEHHBIE TEXHOJOTMM MAapKeTHMHIa M MEHEIKMEHTA,
busnec-nnanupoBanne, OCHOBBI OHM3HEC-TUIAHUPOBAHHS, OKOJIOTHYECKUE
poOJeMbl MPOU3BOACTBA U 3alUTBl OKpyXkawueil cpeasl, CoBpeMeHHbIE
npoOJIeMbl MTPOU3BOJCTBA U 3alIUTHI OKpyKarommeil cpensl, OxpaHa Tpyga U
TE€XHHUKa O€30MaCHOCTH Ha IPOM3BOJCTBE U B IIKOJE, AKTyajbHbIE BOIPOCHI
OXpaHbl TpyJa W TEXHHKH OE30MacHOCTH Ha MPOU3BOJACTBE W B MIKOJE,
Texnonorusa nomoseneHus, Teopus U npakTuka BeneHus noma, [Ipaktuka mo
[IOJIyYE€HHUIO IEPBUYHBIX MPOPECCUOHANBHBIX YMEHUN U HABBIKOB, B TOM UHUCIIE
IIEPBUYHBIX YMEHUH W HABBIKOB HAy4YHO-HCCIIEN0BATEIbCKONW NEATEIbHOCTH,
[Ienarormyeckas npakrtuka, [Ipenaunnomnas npakruka, [logroroska k cnaye u
claya TrOCyJapCTBEHHOTO »5kK3aMeHa, [loaroroBka Kk 3ammre W 3allura
BBIIYCKHOW KBaJTH(PHUKAIMOHHON pabOTHI.

OIIK-2 cocoben [Icuxonorus, Ilenarornka, Meronuka oOy4eHHsI U BOCHHUTAHUS IO MPOQUIIIO Texymmit 1 Y CTHBIN Onpoc
OCYILECTBIIATH texHosorusi, CoOBpeMEHHbIE TEXHOJIOrHMH oO0ydeHus, OCHOBBI CIEIUAILHON KOHTpPOJIb
o0yueHue, negarorukv, OCHOBBI — CIIELUANIBbHON  IICHUXOJIOTHUH, OJIEKTPOTEXHMKA W | YCIEBAaEMOCTHU
BOCIIUTAHHE U anekTpoHuka, CoBpeMeHHOe Mpou3BOJACTBO, MamuHoBenenue, ['paduka,
pa3BUTHE C YUETOM | YIpaBI€HUE TEXHOJOTMYECKMMH Mpoueccamu, KiaccHbelil pykoBoautens, | IIpomexyrounas 6 OK3amMeH
COLIMAJIbHBIX, TexHuyeckoe MojenupoBaHue, AJTOPUTMBI MaTeMaTHYecKoll 00paboTKu aTTecTanus
BO3PaCTHBIX, JaHHBIX,  OJIEKTPODHEPIeTUKa,  AJIBTEpHAaTUBHAs  JJIEKTPODHEPIETHKA,
NCUX0(U3UUECKUX U | DKOJIOTHYeCKUe MpoOseMbl MPOM3BOACTBA M 3alllUThl OKpPYXKarolled cpenbl,
WHIVBUAYaJIbHBIX CoBpemeHHbIE TPOOJIEMbl MPOU3BOJACTBA W 3allUTHl OKPYXKAIOLIEH Ccpeasbl,
0COOEHHOCTEH, B Oxpana Tpyna U TexHUKa O€30MaCHOCTH Ha TMPOU3BOJCTBE W B IIKOJE,
TOM 4HCJIe OCOOBIX | AKTyaJbHbIE BONPOCHI OXpaHbl TpyJa M TEXHUKM O€30IacHOCTH Ha
o0pa3oBaTeNbHbIX MMPOM3BOJACTBE M B MIKoJe, Ilemarormyeckas mnpaktuka, IIpegmumomuas
noTpeOHOCTEH nmpaktuka, IloaroroBka Kk clxade M clada TOCYJapCTBEHHOI'O DK3aMEHa,
oOyJaromuxcst [loaroroBka K 3allMTe W 3allUTa BBIMYCKHOM KBaJM(UKAIIMOHHOW padoThI,
OcCHOBBI BOKaTCKOM 1€ATEIbHOCTH.
[IK-2 Cnocobnocts | Ilcuxonorus, Ilemaroruka, @ Moayns  "Hayunble  ocHOBBI ~ ydeOHO- Texymui 1 YcTHBII onpoc
HCIIOJIB30BaTh npodeccuoHanbHOM  AedarenbHOCTH", OCHOBBI  HAy4YHOH  JI€ATENIbHOCTH KOHTpPOJIb 2 Pemenune
COBPEMEHHBIE cryneHTa, OCHOBBI MaTeMaTH4eckoil o00paboTku wuHopmaruu, MeToauka | ycHeBaeMOCTH MIPAKTHYECKUX
METOABI U 00y4YeHMsl U BOCIIMTAHUS MO MPopmIt0 TexHo1orusi, COBpeMEHHbIE TEXHOJIOTUH 3a1a4
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TEXHOJIOTUU oO0yuenus, OCHOBBI cHenuagbHOW menarorukd, OCHOBBI —CHEIHAIbHON
o0yuyeHus u IICUXOJIOTHM,  OJIEKTPOTEXHMKAa M JJIEKTpOHMKa, Marepuanosenenue, | [Ipomexyrounas 6 OK3aMeH
JUarHOCTUKU CoBpeMeHHOE TPOM3BOJICTBO, MamunHoBenenue, [paduka, VYmnpasienue arrecranus
TEXHOJIOTUYECKMMH Tpoueccamu, KiaccHell pykoBoauTenb, TexHuueckoe
MOJICIMPOBaHUE,  AJTOPUTMBI ~ MaTeMaTHYeCKOW  OOpabOTKM  JaHHBIX,
ONeKTpOIHEPreTHKa, AJBTCpPHATUBHAS JJIEKTpOdHepreTuka, OxpaHa Tpyaa u
TEXHHUKa 0E30MacHOCTH Ha MPOM3BOJCTBE M B IIKOJE, AKTyallbHbIE BOIPOCHI
OXpaHbl TpyJa M TEXHUKH O€30MacHOCTH Ha IPOU3BOJACTBE U B LIKOJE,
DNeKTHBHAs AUCUMIUIMHA 1O OO0IIeH (U3NYECKOl MOATOTOBKE, DIIEKTUBHAS
JUCLIMIUIMHA 10 TIOJBUKHBIM M CIIOPTUBHBIM UIpaM, JJIEKTUBHAS JUCLUIUIMHA
no ¢Qusmueckor Kynbrype s oOywaromuxcs ¢ OB3 wu  wHBaNMIoB,
Ilegarornyeckas npaxtuka, [loaroroBka k craye W caada rocyaapCTBEHHOTO
sKk3aMeHa, [loAroToBKa K 3aIIMTe W 3alIUTa BBITYCKHOW KBaJH(PHKAIIMOHHON
paboTHI.
[1K-4 Criocoben [legaroruka, Meroauka oOydeHUss U BOCIUTAHUS O NPOQUIIO TEXHOJIOIHS, Texymun 1 YcTHBII onpoc
HCII0JIB30BATh CoBpeMeHHbIE TEXHOJIOTUH 00ydeHus, Marepuanosenenue, CoBpeMEeHHOE KOHTPOJIb 2 Pemenue
BO3MO>KHOCTH MPOU3BOJICTBO, TexHosoruu wanmoro Ou3Heca, OKOHOMHKA, OKOHOMHUKA | YCIEBAaEMOCTHU MPAKTUYECKUX
o0pa3oBaTenbHON IIPUPOAONOJIB30BaHNUS, OcHoBBI IpeIPUHUMATEILCTBA, OcHoBBI 3a1a4y
cpeasl s MEHE/DKMEHTa, YIIpaBJIEHUE TEXHOJIIOTMYECKUMHU TIponeccamu, KitaccHbIi
JOCTUKECHUS PYKOBOIUTENb, OKOHOMHMKAa U YIpaBlcHHE 3HaHWAMM, VIHHOBanuoHHBIN | [TpomexyTrouHas 6 OK3amMeH
JUYHOCTHBIX, MEHEeKMEHT, [lpukmagHoil MapkeTHHr U MeHekMeHT, CoBpeMEeHHbIE aTTecTauus
METANpPEIMETHBIX U | TEXHOJIOTUN MapKeTHMHra M MEHEPKMEHTa, busHec-muianupoBanue, OCHOBBI
MpeIMETHBIX OM3HEC-TIJIaHUPOBAHUS, DKOJOTHYECKUE IMPOOIEMBbl MPOU3BOJACTBA M 3aLUTHI
pE3yJIbTaTOB okpyxatomiei cpenbl, CoBpeMeHHble NPOOJIEMbl HPOM3BOJICTBA W 3ALUTHI
oOy4deHus u okpyxkaromed cpenpl, OxpaHa Tpylna W TeXHHMKa O€30MacHOCTH Ha
obecrieyeHus IIPOU3BOJICTBE U B IIKOJIE, AKTyaJbHbIE BONPOCHl OXpaHbl TPyJda M TEXHUKH
KayecTBa yueOHO- 0€30MacHOCTH Ha MPOM3BOACTBE M B mIKose, [lpakTuka MO MOTyYEHUIO
BOCIIUTATEIBLHOTO MEPBUYHBIX MPOPECCHOHANBHBIX YMEHUN M HAaBBIKOB, B TOM YHCJIE NMEPBUYHBIX
mporecca YMEHUH U HABBIKOB HAYYHO-UCCIIEIOBATEIILCKON JeATeIbHOCTH, [ToaroroBka k
CpeacTBaMH cllaue M cjaya rocyJJapCTBEHHOIO dK3aMmeHa, [loAroroBka k 3amuTe W 3aiura
IIPENO0/1aBaEMOr0 BBIITYCKHON KBaJM(UKALIMOHHON PabOTHI.
mpeaMera
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[1K-8

crocobeH
MIPOEKTUPOBATH
oOpa3oBaTelIbHbIC
MIPOrpPaMMBbI

Monyne "HaydHble OCHOBBI y4eOHO- MpodecCHOHAIBHON AesTenbHOCTH",
OCHOBBI TIPOCKTHOM JesATeNbHOCTH cTyneHTa, ['paduka, MabopmanmonHoe
yIpaBjIeHUE TEXHOJIOTUYECKUMH MIPOLIECCAMU, Y IPABICHUE TEXHOIOIMUECKUMHU
npoueccamu, OxpaHa TpyJa U TeXHHKAa O€30IMaCHOCTH Ha MPOHU3BOJICTBE U B
1IKoJie, AKTyaJbHbIE BOIPOCHl OXpaHbl TPyJa U TEXHUKH O€30IaCHOCTH Ha
MpOU3BOJACTBE W B MKoJie, lIpomsBoactBeHHas mnpaktuka, [Ipakthka mno
MOJYYCHHIO TPOPECCHOHATBHBIX YMEHHH U ONbITa NPOPecCHOHATHHON
nestenbHoCcTH, IloAroToBka K cpade M clladya rocyJapCTBEHHOTO 3K3aMEHa,
[ToaroToBKa K 3alIUTE U 3aIMTA BBITYCKHOW KBATH(HKAIMOHHON paboTHI.

Tekymmit
KOHTPOJIb
YCIIEBAEMOCTH

IIpomexyrounas
aTTecrauus

YceTHBIT onpoc

DK3aMeH
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3. @oH/1 OLIEHOYHBIX CPEJCTB JJIsl IPOMEKYTOYHOM aTTecTallul
3.1. ®oHIBI OLICHOYHBIX CPEACTB BKIIOYAIOT: IK3aMEH.
3.2. O1ieHOYHBIE CpeICTBA
3.2.1. OueHo4YHOE CPE/ICTBO IK3AMEH.
Kputepuu orieHrBaHUS IO OIEHOYHOMY CPEJICTBY 6 — IK3aMeH.

®opmu IIpoaBUHYTHIN YPOBEHb ba3oBblii ypoBeHb ¢(pOPMHPOBAHHOCTH IloporoBelii ypoBeHb ¢(h)OPMHPOBAHHOCTH

pyemble c¢opMHPOBAHHOCTH KOMIIETEHIIM A KOMIIeTeHI M KOMIIeTeHIH i

KOMIIeT (87-100 6asmmoB) (73-86 6as0B) (60-72 6amma)*

eHINH OTJIMYHO/3aYTCHO XOPOIII0/3a4TEHO YJIOBJIETBOPUTEIHHO/3aYTEHO

OK-3 Ha  mpomBunytomM  ypoBHe  cmocobeH | Ha 6a30BoM ypoBHe criocobeH ucronb3oBath | Ha IOPOTOBOM YpOBHE criocobeH
HCII0JIb30BAaTh CCTCCTBCHHOHAYYHBIC " | CCTCCTBCHHOHAYYHBIC u MATEMATUYCCKUEC | UCITIOJIH30BATHh C€CTCCTBCHHOHAYYHBIC u
MaTeMaTHU4eCKue 3HAHUSA JUISL | 3HAHUS ISl ODUECHTUPOBAHUS B COBPEMEHHOM | MaTeMaTHUECKHe 3HAHUSA TUTST
OPUEHTUPOBAHUSA B COBPEMEHHOM | MH(POPMAIIMOHHOM IIPOCTPAHCTBE OPUEHTUPOBAHUSA B COBPEMEHHOM
UH(OPMALIMOHHOM IPOCTPAHCTBE UH(GOPMaIMOHHOM IPOCTPAHCTBE

OIIK-1 | Ha npoaBuHYyTOM ypoBHE TOTOB co3HaBaTh | Ha 0a3oBoM ypoBHe ToTOB co3HaBaTh | Ha moporoBoM ypoBHE TOTOB CO3HABATh
COLMAIBbHYI0 3HAYMMOCTh CBOEW Oyaylel | COMalbHyl0 3HAYMMOCTh CBOEH Oynyliel | conManbHyl0 3HAYUMOCTh CBOeH Oymyriei
npodeccuu, 00namaTh  MOTHBalMed K | mpodeccuu, o0mamaTh  MOTHBAIMed K | mpodeccun, o0magarh  MOTHMBaNUeHd K
OCYILECTBIICHUIO npo¢eCCHOHATBHON | OCYIIECTBICHHIO npodeCCHOHATBLHOMN | OCYIIECTBICHUIO npogeccuoHaIbHON
ACATCIIBbHOCTHU JCATCIIBHOCTHU JCATCIIbHOCTHN

OIIK-2 | Ha  mnpogsunHytoM  ypoBHe  cmocoOeH | Ha 6a30BoM ypoBHE criocobeH ocymiecTBisaTh | Ha MIOPOrOBOM yYpOBHE CIOCOOEH
OCYHICCTBJIATDH O6y‘~IeHI/I€, BOCIIUTAaHUE U 06yquHe, BOCIIMTAHHUEC U PA3BUTHUEC C YUCTOM | OCYIICCTBJIATH 06y‘~I€HI/I€, BOCIIUTAHUEC WU
pa3BUTHE C y4eTOM COLIMATIbHBIX, | COLUATBHBIX, BO3PACTHBIX, ICUXO(PU3NIECKUX | pa3BUTHE c y4eTOM COLIMAJIHHBIX,
BO3PACTHBIX, HCI/IXO(l)I/I?)I/I‘IeCKI/IX U | U HWHAUWBUAYAJIBbHBIX OCO6€HHOCTGI71, B TOM | BO3PACTHBIX, HCI/IXO(i)I/I?;I/I‘IeCKI/IX )51
WHAWBUAYAIBHBIX OCOOEHHOCTEH, B TOM | UHCIE 0CO0OBIX 00pa30BaTEeNbHBIX | MHAUBUAYATbHBIX OCOOEHHOCTEW, B TOM
YUCIIe 0COOBIX 00pa3oBaTeNbHBIX | TOTPEOHOCTEN O0YyJIAFOIIIXCS YUCIIe 0COOBIX 00pa3zoBaTeNbHBIX
noTpeOHOCTeH 00yUaIOIMXCsI noTpeOHOCTE 00yUarOLINXCs

MK-2 Ha  npomBunytom  ypoBHe  cmocobeHn | Ha 6a3oBoM ypoBHE criocoOeH ucronb3oBath | Ha MOPOTOBOM YpOBHE croco0eH
UCIIONIb30BAaTh  COBPEMEHHBIE METOJBl W | COBPEMEHHBIE  METOJBl W  TEXHOJOTHH | HCIOJIb30BaTh COBPEMEHHBIE METOIBI U

TCXHOJIOTHH 06yqum[ U JUardHoCTHuK

00y4eHUs U JUATHOCTUK

TCXHOJIOTHH 06yqu1/I51 N JUarHoCTHuK
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Ha  mpomsunyrom  ypoBHe  cmocobeHn | Ha 6a30BOM YpOBHE cnocoben | Ha MTOPOTOBOM YpOBHE croco0eH
MIPOEKTUPOBATH 00pa3oBaTelibHbIC | IPOCKTHUPOBATH o0pa3oBaTeNbHbIC | IPOCKTHPOBATH o0pa3oBaTelbHbIE
MIPOrpamMMBbI MIPOrpamMMbI MIPOTrpamMMBbI

*Menee 60 0atoB — KOMIETSHIIHS HE C(hOPMUPOBAHA
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4. ®oHJ OLIEHOYHBIX CPEACTB /ISl TEKYLIEro KOHTPOJIA
4.1. ®oHABI OLEHOYHBIX CPEACTB BKJIKWYAKT: YCTHBIA ONpPOC, PEIICHHE
NPaKTUYECKUX 3a/]a4, COCTaBJIEHUWE TECTOBBIX 33JlaHWM, MOJArOTOBKAa pedeparos,

TECTHUPOBAHUE.

4.2 Kputepuu oumeHMBAHHSI CM. B TE€XHOJIOTHYECKOl KapTe pelTHHra

paﬁoqeii nporpaMmmbl THCHUIIIIUHDBI

4.2.1. Kpurepun oueHMBAHHMSA IO OLUEHOYHOMY CpeAcTBY 1 — yCTHBIA

OIpoc

Kpurepuu onneHuBaHusi KosnvecTBo 0a/L10B (BKJIA1 B
PEeTHHT)

['pamoTHOE HCTIOIB30BaHKE 4

cnenubuIecKoil TEPMUHOIOTHH

JloruuHOCTh U MOCIIEI0BATEILHOCTD 2

U3JIOKEHUSI MaTepuala

YMeHue oTBeuaTh Ha JJOMOJIHUTEIbHBIC 2

BOIIPOCHI

MakcuMaJbHbI 0211 8

4.2.2. Kputepun oneHMBaHHUS MO OLEHOYHOMY CPeACTBY 2 — pEIICHUE

IMPAKTHYCCKUX 3aJa4

Kpurtepun onennBanus

KosnuecTBo 0a/u10B (BKJIa1 B

PEelTHHYI)
BrimonHeHnue 1adbopaTopHbIX paboT 24
3anuTa 1a00paTOpHBIX pabOT 10
CamocrostenbHas pazpadorka SCADA- 23
CUCTEMBI
MakcuMasbHbI 0211 57

4.2.3. Kputepuu oueHMBaHUs M0 OLEHOYHOMY CPeACTBY 3 — COCTaBIICHHUE

TECTOBBIX 3aJaHUHU

Kpurepuu ouenuBanus

KosunuecTBo 0a/u10B (BKJIa1 B

PefTHHI)
KonngecTBO TECTOBBIX 3alaHUN 3
CooTtBeTcTBUE TPEOOBAHUSIM 3
odopMmIICHUS
YPpOBEHB CIIOKHOCTH 4
MakcumMaJbHbIH 0211 10

4.2.4. Kputepun olleHMBAHHUA 110
pedepara

OLIEHOYHOMY CcpelACcTBY 4 — HamucaHue

Kpurepuu ouenuBanus

KosuvecTBo 0a/L10B (BKJIa1 B

peiTHHT)
CooTtBeTcTBHE TPEOOBAHUSIM 1
odopMIICHUS
[ToHOTa M aKTyaTbHOCTH PACKPBITHS 2
TEMBI
MaxkcumaabHBbI 02/ 3
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4.2.5. Kputepuu oueHUBaHMS 10 OLIEHOYHOMY CPEACTBY 5 — TECTUPOBAHHUE

Kpurepuu oneHuBaHusi

KosnuecTBo 0a/1710B (BKJIaJ B

PeTHHT)
60—72 % BBITIOJIHEHHBIX 3aJaHUI 15-18
73—-86 % BBIIIOJIHEHHBIX 3aJaHUI 19-22
87—-100 % BBITOJHEHHBIX 3aIaHUAI 23-26
MakcuMaJIbHBIN 0211 26
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5. OueHounble cpeacTBa (KOHTPOJbHO-U3MEPHUTEIbLHbIE MATEPHAJIbI)

IIpakTHyeckoe 3aganue Mo 0a30BoMy MO1YJII0 Ne2
Tema: «CTpyKTYypa, COCTAB M IPOrPaMMHOe o0ecriedeHne CUcTeM
KOHTPOJISI M YIIPABJIECHUS TEXHOJOTMYECKUMHU MPOLeCCaMm»

JIabopartopnas padota Nel. «Pabota B cpene Proficy Workspace»

IIpakTHyeckoe 3axanusi Mo 6a30BoMy Moy o Ne3
Tema: «ba3a JaHHBIX B CHCTEMAaX KOHTPOJISI M YIIPABJIEHUSA
TEXHOJIOTMYECKHUMH MPOLECCAMM»

Jlabopatopuast pabora Ne2. «Cozmanue 06a3bl maHHBIX 1FIX, BBOJ/BBIBOA
UH(pOpMaIIN

IIpakTuyeckue 3a1anus no 6a3oBoMy MoayJaro Ned
Tema: «MeToabl NPOEKTUPOBAHMS ONIEPATOPCKOr0 MHTEepP(elica cucTeM
KOHTPOJISA U YIIPABJICHUS TEXHOJOTHYECKMMH MPOLEecCaMM»

JlaGoparopuass pabora Ne3d. «Pabora ¢ OubGmmorekoit o0bekTOB 1FIX,
CO3/IaHUE PACIIMCAHUI»

Jlabopartopnas padota Ned. « Anumariusi 00bekToB 1FIX»

IIpakTH4yeckoe 3a1anne no 6a3oBOMy MO0 Ne5
Tema: «TpeBoru u TpeHbI B CHCTEMaX KOHTPOJISI M yIIPABJICHUS
TEXHOJIOTMYEeCKHMMHU MPOLeCCaMm»

Jlabopatopuast pabora Neob5. «TpeHabl peaJlbHOTO BpPEMEHU, CO3JaHUE H
KOH(UTypHUpOBaHUE CBOJKU TPEBOT»
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TECTHPOBAHHUE

HUTorosbii TeCcT
(Ha BCC BOHpOCBI MOXKET 6BITB TOJIBKO OAUH HpaBHJ’IBHBIfI OTBCT)

3ananue

bann

SCADA-komnoneHT MTU pacmmdpoBbIBaeTCs Kak
a) Master Terminal Unit

6) Maximum Transmission Unit

B) Master Transfer Unit

r) Master Timing Unit

1) Maintenance Termination Unit

SCADA-kommonenT RTU pacmudpoBbiBaeTcst Kak
a) Remote Terminal Unit

6) Remote Transmitter Unit

B) Restricted Terminal Unit

r) Receiving Transfer Unit

1) Real-Time Unit

A66peBuatypa SCADA pacuindpoBbiBaeTCsl Kak
a) Supervisory Control And Data Acquisition

6) System of Control And Data Acquisition

B) System of Control And Data Access

r) Systems Control And Data-Aided

1) Supply Control And Data Arrowed

ITon SCADA-kommonenToM CS moHHMaeTcst
a) Communication System

6) Control System

B) Corporative SCADA

r) Control for Supervisory

1) Composite System

Cornacno npunstoi kinaccudukanuu UT, SCADA-cucteMbl OTHOCATCS K

a) MH)KEHEPHBIM U TEXHOJIOTHYECKUM CUCTEMaM

0) UHXXEHEePHBIM 0a3aM JaHHBIX/3HAHUH

B) aBTOMAaTHU3MPOBAHHBIM CHCTEMaM yIpaBJIeHUs] BHYTPEHHUMH MPOLieCCaMu
MIPEAPUATHS

I') aBTOMaTU3UPOBAHHBIM CUCTEMaM YIIPABIIEHUS BHEUTHUMHU MIPOLIECCaMU
MIPEAPUATHS

J1) aBTOMaTH3UPOBAHHBIM CHCTEMaM TEXHOJIOTUYECKOM MOATOTOBKHU MPOU3BOJICTBA

CornacHo TpexypOBHEBOM HepapXUH CPEACTB aBTOMATH3aI[UU IPOU3BO/ICTBA
(mupamuga aBromatu3zaiun), SCADA cucreMa SBISETCS MOCTAaBIIMKOM WH(OpMALIUU
s

a) MES-cuctemsl

0) ERP-cuctemsr

B) CAD/CAM-cuctem

r) PDM-cuctemsl

1) CAE-cuctemsl

B anrnosserunoit ab6pesuarype DI Oyksa D o3Hauaer
a) Digital

0) Discrete

B) Dynamic

r) Durable

1) Duration
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Jlnst opranu3anuy cTangapTHoro urepdeiica Ha ocnoBe COM ucnonb3yercs
TEXHOJIOT'UA

a) OLE for Process Control

0) Active X

B) Visual Basic for Application

r) .NET Framework

1) SCADA

Hannuune ¢pynkuum "ropsdeit” 3aMeHsI Moapa3yMeBaeT BO3MOXHOCTh

a) pusmveckoi 3aMeHbI MOAYJICH 0€3 OTKITFOUCHHUS TUTAHUS

0) ObIcTpOro nepexiiroueHus GyHKIUN YIIpaBIeHUs MEXTY OJHOTUITHBIMA MOAYJISIMU
B) opMupoBaHus "ropsiuero” pesepBa U3 MacCHUBa MOJIYJICH, YCTAaHOBIICHHBIX B
OO KOHCTPYKTUB U TyOIUPYIOMIUX paboTy APYT Apyra

T') 3epKaTupoBaHusi HHGOpMAIUHU, 00padaThIBa€MOI B OJHOTUITHBIX MOJTYJISIX

10

OCHOBHBIM HHCTPYMEHTOM co371aHus CKpuntoB B iFIX sBisercs
a) VBA

6) OPC

B) ActiveX

r) Visicon

) Java Script

11

[Ipu ucnonbp3oBaHUK MeXxaHU3Ma "BeqyIUN-BEAOMBIN" A OpraHu3ay oOMeHa
nH(OpMAIINY, BEAYIINM YCTPOHUCTBOM, KaK IMPABUIIO, SBISICTCS

a) KOHTpoJIep

0) KOMMYHHKAITHOHHBIA MOJTYJTb

B) MOJyJIb BBOJIa/BBIBOJIA

r) SCADA

1) CTaHIUS pacipeielieHHON nepudepuu

12

A66peBuatypa OPC pacumdpoBbiBaeTCs Kak
a) OLE for Process Control

6) Open Process Control

B) Object Process Control

r) OLE for Physics Control

1) Online Process Control

13

Apxurexktypa OPC UA saBnsercs
a) CepBUCHO-OPUEHTUPOBAHHOMN

0) 00BEKTHO-OPHUEHTHPOBAHHOMN
B) MO/I€JIbHO-OPHEHTUPOBAHHOM
T') IPOIIEeTypHO-OPHEHTUPOBAHHOMN
1) METO10-OPUEHTHPOBAHHOM

14

B a66peBuarype cnenndukanun OPC UA Oyksa "U" o3nauyaet
a) Unified

0) United

B) Universal

r) Union

1) Undefined

15

Jlnst opraamu3anuu yHUGUITMPOBAHHOTO CITOC00a TOCTYIAa K apXUBHBIM JaHHBIM C
nomoisio DCOM-texHonoruu, ucnois3yercs crnerudukaius OPC

a) OPC HDA

6) OPC DA

B) OPC A&E

r) OPC DX

1) OPC Batch
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16

ObecneueHre BO3MOKHOCTH COBMECTHOM pabOThI TPOrpaMMHOTO 00ecreueHus
Pa3HBIX MPOU3BOIUTENEH, HYHKIMOHUPYIONMX HA Pa3HBIX alllapaTHBIX IaTdopmax,
B PA3HBIX NPOMBIIJICHHBIX CCTAX, ABJIACTCA LCIIbIO TCXHOJIOIUA

a) OPC

6) OCPB

B) SCADA

r) IEC

1) ODBC

17

OnepannoHHBIE CUCTEMBI PEATbHOTO BPEMEHH MPETHA3HAUCHBI JIS
a) YCKOpeHUs 00pabOTKU Omeparuii

0) obecrieyeHus MpeacKa3yeMOCTH BpeMeHH 00paboTKH orepariuii
B) YJIYYIICHHUS JHHAMUYECKAX CBOMCTB CUCTEMBI

') MUHUMU3AIUU JJIUTEIBHOCTH 00pa0OTKH MPEephIBAaHUI

1) obecneyeHus BzaumoaencTeusi SCADA-PLC

18

I[To kako# MpUYMHE B CUCTEMAaX PEaTbHOIO BPEMEHU OOBIYHO HE OPTraHU3yIOTCS
MpOLIeAYPbl OpraHru3alui BUPTYaJIbHON NaMsATh?

a) [0 MPUYMHE CTOXaCTUYHOCTH BPEMEHU BBINOJIHEHUS ONEPAlliy MOKAYKU CTPaHULL
MaMATH C JUCKa

0) 10 IPUYHMHE CIOKHOCTH peATU3aIlK aJITOPUTMOB TIOAKAYKH CTPAHUIL TAMSITH C
JUCKA

B) 110 MPUYMHE OTPAHMYCHHOHN JITATEHTHOCTH 00pabOTKH MpephIBaHUi

T') [0 MPUYMHE HEU30€KHOTO MOSIBICHUS KOH(MINKTOB, CBA3aHHBIX C paclpeeieHueM
IIaMATH

1) 110 MPUYMHE HEBO3MOXKHOCTH OPraHW30BaTh MHOT'033/1a4HOCTh I TaKOM

MPOLEYPBI

19

Crneuundukanus OPC, npeanasHaueHHas sl OpraHu3aii 0OMeHa JaHHBIMU MEXKITY
KJINEHTAMM U alaparypou, Ha3bIBAECTCS

a) OPC DA

6) OPC A&E

B) OPC HDA

r) OPC DX

1) OPC Batch

20

Hazpanue komnonenta SAC pacmu@poBsiBaeTcs Kak
a) Scan, Alarm and Control

0) System Analysis Component

B) Supervisory Automated Component

r) Support and Assay Control

a) Sampling Allowed Control

21

[lepBuuHbIM HCTOUHUKOM 00paboTaHHbIX TaHHBIX B SCADA-cucteme siBisiercs
a) OPC-cepBepnl

0) OPC-xiieHTsI

B) TEXHOJIOTUYECKOE 000PYJ0BaHUE

r) 6a3a nanabpix SCADA-cucTemsl

1) TIJIK

22

[Ipu co3zpanuu oneparopckoro uHTEpderica TpedyeTcs 00eCcIeunTh BHIBOJL
M3MEHSIFOIIUXCS TaHHBIX 0 TEXHOJOTHYECKOM Tpoliecce Ha skpaH. Kakoit popmar
JTAHHBIX CJIEAYET UCIOJIb30BaTh?

a)F_CV

0) A CV

B) T_CV

r)E_ CV

nL CV
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23

YeMm orpanuueH pazmep 6a3bl JaHHBIX 1FIX?

a) pazmepoM oneparuBHOM mamsatu SCADA-y31a

0) TakToBOI YactoToii mporeccopa SCADA-y31a

B) koiumdyectBoM OPC-cepBepoB

T') KOJMYECTBOM IIETI0YEK OJIOKOB

1) 3aJlaHHBIM OI'PAaHUYECHHUEM Ha KOJIMYECTBO TETOB B IIEMOYKE

24

Jis n300paXkeHus €IMHOTO MPOCTPAHCTBEHHO COCPEIOTOUYECHHOTO TEXHOJIOTHIECKOTO
KOMILIEKCA, UCTIOIB3YIOT

a) OIepaToOpCKUE MHEMOCXEMBI

0) IUCIIeTYEPCKUE MHEMOCXEMBI

B) BBI3BIBHBIC MHEMOCXEMBI

I') UHIUBUIYaIbHBIC MHEMOCXEMBI

J1) CMEHHBIE MHEMOCXEMBI

25

Jlnst BeIXoa mepeMenHon u3 cocrosiuus Tpesoru HIHI winm HI Heo6xoaumo, 4To0b!1
ee (MepeMeHHOW) 3HaUYCHUE

a) CTaJI0 MEHbIIIE TOPOTOBOT0 HA BEJTMYHUHY 30HBI HEUYBCTBUTEIILHOCTH

0) cTajo MeHbIIe TOPOTOBOTO

B) IIEPECTAIIO U3MECHAThCS

T') CTaJIO OOJIBIIIE TIOPOTOBOTO HA BEIMUYMHY 30HBI HEUYBCTBUTEILHOCTH

1) cTajio O0JIbIIIE ITOPOTOBOTO

26

YacoBbIMH, CMCHHBIMH WJIM CYyTOYHBIMU OBIBAIOT

a) TPEH/IBI PEaTbHOI'O BPEMEHH

0) UCTOPUYECKHE TPESH/IBI

B) KaK HCTOPUYECKUE TPEH/IbI, TAK U TPEHBI PEabHOTO BPEMEHU
T') 9TO BOOOIIE HE O TPEHIAX

Hroro:

26
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10.

11.

12.

13.

14.

BOIIPOCHI K OK3AMEHY IO AUCHUIIJIMHE
«AHO®OPMAIINMOHHOE YINPABJIEHUE TEXHOJIOI'MYECKUMHA
HNPOLNECCAMM» 7 cemectp

Ha3snauenme # CTpyKTypa KOMIIOHEHTOB WH(OPMALMOHHONW CHUCTEMBI
ynpasieHus TexHonorumueckuMm mnporeccom (MCKVYTII). HeobxomumocTtsb
ucnosb3zoBanuss SCADA-cucteM npu OpraHM3aluu aBTOMAaTU3WPOBAHHOTO
yIPaBICHUS TEXHOJOTHYECKUMHU MPOLIECCAMHU.

OyukiuonanbHast crpykrypa SCADA-cuctem. Ocobennoctn SCADA kak
npolecca yupaBJIeHHUs.

Ponbs u mecto SCADA-cuctem npu nocTpOEHUU €AMHOTO0 MHPOPMAIIMOHHOTO
IPOCTPaHCTBA IIPOU3BOJICTBEHHOTO MPEAIPUATHS. Knaccuduxanus
nHpopmanmoHHblx  ypoBHed mocTtpoeHuss SCADA. BsaumopeiicTBue
«SCADA-MES-ERP».

Crpykrypa 00BEKTOB aBTOMAaTH3aLIHH. BapuanTsl CTPYKTYP
ABTOMATU3HPOBAHHBIX CHUCTEM YIPaBJICHUS TEXHOJOTMYECKUMH IPOIECCaMU
(ACYTII). Pexumbl ynpasienus B  ACYTIL.  MuoroypoBHeBas
kinaccudpuxanus ACYTIL

Tunosas TpexypoBHeBas cTpyktypa ACYTIIL.

Hasznauenue u coctaB noneBoro ypoBHss ACYTII. Tunsl cUrHaIbHBIX MOTyJIEH
BBOJ1a/BbIBOAIA. [loHATHE YHUDUIIUPOBAHHBIX UANA30HOB CUTHAJIOB.

Ha3znauenne u OCOOCHHOCTH TPUMEHEHHS KOMMYHHUKAIIMOHHBIX MOIYJIEH.
[Tonsitue mpombiniuieHHON ceTu. [lponenypa obmeHa wHbOpMaIMEH MEXITy
curdHajabHbiMUA Moaysisimu 1 TTJIK.

CocraB  SCADA-cuctemsr Proficy 1FIX. Vzmer iFIX. OcoGennoctu
WCITOJIB30BaHUS PA3TUIHBIX THIIOB Y3JIOB.

[Ipeanocbuikn  pa3pabOTKM M Pa3BUTUSA YHHUBEPCAJIBHBIX MPOrPAMMHBIX
CPEACTB  aBTOMATH3allMM. OTallbl  Pa3BUTHS  NPOTPAMMHBIX  CPEJICTB
ABTOMATH3AaLIHAH.

SA3bIkn Bu3yasbHOTO nporpammupoBanus. Ctangapt MOK 61131-3. Tunel u
ocoOeHHOCTH npuMeHeHns MOK-s3bIKOB.

SCADA-cuctema kak OTKpbITas cuctemMa. OpraHuzarusi B3anMOJICHCTBHS
SCADA-cucTemMbl 1 TEXHOJIOTUYECKOTO 000PYI0BaHHUSL.

OmnepalimoOHHBIE CHUCTEMBI PEATBHOTO BPEMEHH: OTpEIeICHHEe, KilacCupUKaIus,
HEeoOXxoauMocCTh uctoyib3oBanus npu nocrpoeHnn ACYTIL. TpeboBanus st
obecrieueHus peXruma peabHOTO BpeMeHu. [Ipumephl onepanmoHHBIX CUCTEM
pPEAIBHOTO BPEMEHH.

Texnonorus OPC. Ilonsitue OPC-cepBepa u OPC-xmmenrta. Crnernudukanmm
OPC.

Ocob6ennoctu  OPC DA-cepBepa. Pexxumbl uTeHMS/3alUCH  JAHHBIX TIPH
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15.

16.

17.

18.

19.

20.

ucnosibzoBanuu OPC DA. BapuanTbl apxuTektyp, ucnoisb3yronmux OPC DA.
[Tpumenenne OPC HDA.

Crnemndukammmst OPC  UA: 0CcoOEHHOCTH, HEOOXOAMMOCTh pPa3pabOTKH.
Apxurektypa OPC UA. Cepsucsl OPC UA. V3nst OPC UA.

baza nannpix SCADA-cuctremsl. CTpykTypa 6a3sl nanubix Proficy iFIX. Tumnbst
omoxoB. Hasnauenue nenouek OnokoB. [locnemoBaTensHOCTH pa3zpabOTKu
6a3b1 nanabix SCADA-niporiecca.

Crpyktypa u coctaB 0a3el maHHbIX Proficy iFIX. BapuanTel HacTpoiiku u
opraHu3ainuu Iemnouyek OsokoB 0as3el jgaHHbIX 1FIX. Tumbel OmokoB 0asbl
nanubix [lonst 61okoB, mepuoawl ckaHupoBaHus. dazupoBaHue. JlpailiBepbl
BBOJ1a/BbIBOAA. JlpaiiBep SIM.

[TonsTne aBTOMATH3UPOBAHHOTO pabouero MecTa (APM)
orepaTopa/aucrerdepa  TEXHOJOTMYECKOro  mpouecca.  MHeMocxema
TEXHOJIOTHYECKOro mpoiecca. TpeboBanus Kk pa3padbotke APM u MHEMOCXEM.
Knaccudukanus wmuemocxem. KommonoBka mpubopoB. TpebGoBanus k
sproHomuke APM.

Co6bitus u TpeBoru B SCADA-cucteMax. [IpruunHbl BOSHUKHOBEHUS TPEBOT U
coObITuil. Bunel TpeBor. Tunossie TpeBoru. Opranu3anus MogCUCTEMbI TPEBOT
B Proficy 1FIX.

[lonsitue tpenga. Knaccuduxanums TtpenaoB. OpraHuzanus IOJICUCTEMBI
tpenzoB B Proficy iFIX.
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JIucr BHECeHHuS U3MeEHEeHM il
JIOTIOTHEHUSI ¥ U3MEHEHUS B pa00Uyr0 MPOTrpamMMy JUCIUILTAHBI
Ha 2019/2020 y4eOHnbIii TOT

1. Choucok mureparypbl OOHOBJICH Y4YeOHBIMU U Y4eOHO-METOJAMYECKUMHU W3JIaHUSMU,
AJIGKTPOHHBIMU ~ 00pa3oBaTeNbHBIME  pecypcamMu. OOHOBIEH TIEPEYeHb COBPEMEHHBIX
npoeCCHOHATBHBIX 0a3 JaHHBIX M WHPOPMAIMOHHBIX CIPABOYHBIX CHUCTEM M COTJIACOBaH C

Hayunoii 6u6mmorekoi KI'TTY um. B.I1. Acradnesa.

2. OOHOBIIEH TepeyueHb JUIICH3HOHHOTO POTPAMMHOTO 00ECTICYCHHUS.

Pabouas nporpamma nepecMoTpeHa U 0100peHa Ha 3acelaHuu Kadeapbl
08.05.2019, nporoxon Ne9

Pabouas mporpamma nepecMoTpeHa u ogo0peHa Ha 3acenanuu HMCC
16.05. 2019, npotokos Ne 8

BneceHnnbie U3MeHEHUS YTBCPIKAAO

N.o. 3aB.xadeapoit il C.B. boptHOBCKU#t

[Ipencenarens HMCC(H) Z C.B. bopTtHOBCKUI
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JIucr BHECeHHS N3MEHEeHM il

JIOTIOJTHEHUST U KI3MEHEHHMSI B pa00YyIO TPOrPaMMYy JTHCIIUATITHHBI
Ha 2020/2021 y4eOHbIii TO1T

B mporpammy BHOCSTCS CIeIyIOIIME U3MEHEHUS:

1. OGHOBJICHBI THUTYJbHBIC JIUCTHI paboyeil MporpaMMebl, (OHAA OIEHOYHBIX CPEICTB B
CBS3M C W3MEHEHUEM BEIOMCTBEHHOW MPUHAMICKHOCTH — MHUHHUCTEPCTBY MPOCBEIICHUS
Poccuiickoit @enepanuu.

2. O6noBnena u cornacoBana ¢ Hayunoit Oubmmorexoit KI'TIY um. B.II. AcradneBa
«Kapra nwureparypHoro ooOecneueHus (BKJIrOYas JJIEKTPOHHBIC PECYPCHI)», COIepIKaIas
OCHOBHYIO U JIONIOJHUTEIBHYIO JTUTEPATYpPy, COBPEMEHHBIE Po(eccnoHaIbHbIe 0a3bl JaHHBIX U
UH(POPMAITMOHHBIC CIIPABOYHBIC CUCTEMBI.

3. O6noBnena «Kapra marepuaabHO-TEXHHUYECKOW 0a3bl AUCIMILTUHBDY, BKIIFOYAFOIIAS
ay[MTOPUU ISl TIPOBEJCHUS 3aHATHUH JICKIIMOHHOTO THIA, 3aHATHA CEMHHAPCKOrO THIIA,
KypPCOBOTO MPOCKTHPOBAHUS (BBITIOJHEHHSI KYPCOBBIX pa0OT), TPYNIIOBBIX W WHIWBHYJTbHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJISl YCIEBAEMOCTH U MIPOMEKYTOUHOM aTTECTAI[H, TIOMEIICHHS
JUISL CaMOCTOSITENIbHON paboTel oOydarommxcst B KITIY wmm. B.I1. AcrtadbeBa U KOMILICKC
JIMIIEH3UOHHOTO U CBOOOHO PacpOCTPAHIEMOTr0 IPOTPAMMHOTO 00ECTICUCHUSI.

[Tporpamma nepecMoTpeHa u oo0peHa Ha 3acenannu kadenpsr Tull
«06»_ 05 2020r., mporokoam Ne 5

BneceHnHbie U3MEHEHUS YTBCPIKIAIO:

3aBemyromuit kadenpoit e, C.B. boptHOBCKU#

Onobpeno HMCC(H)
HucTuTyTa MaTeMaTuku, (GU3UKA U UH)OPMATUKH

«20»_05 2020 ., mporokosm Ne _8

IIpencenarens e, C.B. bopTtHOBCKUI
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JIucr BHECeHHS N3MEHEeHM il

JIOTOIHEHNS. ¥ M3MEHEHHSI B pab04yI0 IPOrpaMMy TUCIUILIHHBI
Ha 2021/2022 yueOHbIit roj

B nporpamMmmy BHOCSTCS CIIEIYIOIIME U3MEHCHHUS:

1. O6HoBnena u cornacoBana ¢ Hayunoit OumbOmmorekort KITIY um. B.II. AcradbpeBa
«Kapra nmreparypHOro oOecmedeHHs (BKJIIOYasi OJJIEKTPOHHBIC PECypChI)», ColepKamias
OCHOBHYIO M JIONOJIHUTEIBHYIO JINTEPATYPy, COBpEeMEHHBIC TTpodeccuoHabHbIe 0a3bl TaHHBIX U
WH(OPMAITMOHHBIEC CIIPABOYHBIC CHCTEMEI.

2. O6noBinena «Kapra marepuaabHO-TEXHUYECKOH Oa3bl TUCIUIUIMHBDY, BKIIOYAIOIIAS
ayIUTOPUU JUISl TIPOBEICHHS 3aHATHM JIEKIIMOHHOTO THUMA, 3aHATHM CEMHHApPCKOro THIIA,
KYPCOBOTO NMPOEKTUPOBAHUS (BBIMIOJHEHUS KYPCOBBIX pa0OT), TPYHIOBBIX M MHIWBHUIYaIbHBIX
KOHCYJIbTallMi, TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH M TPOMEKYTOUHOW aTTECTALNH, TOMEIIECHUS
JUIsL caMoCTosiTeNIbHON paboTel oOywarommxcst B KITIY um. B.II. AcrtadbeBa u KOMILIEKC
JUIEH3UOHHOTO U CBOOOAHO PaCIpOCTPAHIEMOTr0 MPOTPAMMHOIO 00€CTICUeHUS.

[Tporpamma nepecMoTpeHa u oo0peHa Ha 3aceganuu kadenpst Tull

«12»_05 2021r., mporokosn Ne 7

BHeceHHbIe U3BMEHEHHUS YTBEPKAAKO:

3aBenyromuii kageapoit D C.B. boptHOBCKUI

Ono6peno HMCC(H)
WHucTuTyTa MaTeMaTuky, (GU3UKU U UHPOPMATUKHI

«21»_ 05 2021 r., mpotokon Ne _7

IIpencenarens 4 C.B. bopTtHOBCKMii
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JIucr BHECeHHuS U3MeEHEeHM il

JIOTOIHEHNS. ¥ M3MEHEHHSI B pab04yI0 IPOrpaMMy TUCIUILIHHBI
Ha 2022/2023 yueOHbIit o/

B nporpamMmmy BHOCSTCS CIIEIYIOIIME U3MEHCHHUS:

1. O6HoBnena u cormacoBana ¢ Hayunoit OmOmmorexort KITIY um. B.II. Acradbera
«Kapra nuteparypHoro oOecrieuyeHusi (BKJIOYas 3JICKTPOHHBIE PECypChl)», CoOAepKalas
OCHOBHYIO M JIONOJHUTEIBHYIO JINTEPATYPy, COBPEMEHHbBIC TTpodeccuoHaNbHbIe 0a3bl TaHHBIX U
WH(OPMAITMOHHBIC CIIPABOYHBIC CHCTEMBI.

2. O6noBnena «Kapra marepuaabHO-TEXHUYECKOH Oa3bl TUCIUIIIMHBDY, BKIIOYAIOIIAS
ayIUTOPUU JUISl TIPOBEICHHS 3aHATHM JIEKIIMOHHOTO THUMA, 3aHATHM CEMHHApPCKOro THIIA,
KypPCOBOTO MPOEKTHPOBAHUS (BBIMOJHEHHS KYPCOBBIX Pa0OT), IPYNIOBBIX U HHAWBUYaATbHBIX
KOHCYJIbTallMi, TEKYIIETO0 KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOMU aTTECTALMH, TOMELIECHUS
JUIsL caMoCTosiTeNIbHON paboTel oOywarommxcst B KITIY um. B.II. AcrtadbeBa u KOMILIEKC
JUIEH3UOHHOTO U CBOOOAHO PaCIpOCTPAHIEMOTr0 MPOTPAMMHOI0 00€CTICUeHUS.

[Tporpamma nepecMoTpeHa u oo0peHa Ha 3aceganuu kadenpst Tull

«11»_ 05 2022r., nporokosn Ne 7

BHeceHHbIe U3BMEHEHHUS YTBEPKAAKO:

3aBenyromnuii kageapoit D C.B. boptHOBCKUI

Ono6peno HMCC(H)
WHucTuTyTa MaTeMaTuky, (GU3UKU U UHPOPMATUKHI

«12»_05 2022 r., mpotokon Ne _8

[Ipencenarens 4 - C.B. bopTtHOBCKUH
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4. YUYEBHBIE PECYPChbI
4.1.

KAPTA JIMTEPATYPHOI'O OBECHEYEHUA JTUCIUITJINHBI «<MHO®OPMALIMOHHOE YIIPABJIEHUE
TEXHOJOI'MYECKUMHU NPOLECCAMMW»
AJIs1 00y4aroImMxcs 00pa3oBaTe/bHOM MPOrpaMMbl

Hampasnenue noarorosku 44.03.01 Ilenaroruueckoe oOpa3zoBanue, HapaBJIEHHOCTD (TPOdUIIh) 00pa30BaTEIbHON MPOTPAMMBI

Texnonorus
10 3204HO popMe 00yUeHust

HaumenoBanue

Mecto
XpaHEeHHS/3TEKTPOH
HBIN ajipec

Kon-Bo
9K3EMIUISIPOB/
TOYEK JJOCTYyIa

OcHoBHasi JIUTEpaTypa

Kanynun, JI.B. Undopmannonnas crpykrypa npeanpustus : yuebnoe nocodue / JI.B. Kamynun, A.C. O9BC NunuBuyansHbIi
Ky3ueunos, E.E. HockoBa ; MunucrepctBo o0pa3zoBanus U Hayku Poccuiickoit @enepanuun, Cubupckuii | « YHUBEpCUTETCKasl | HEOIrpaHUYEHHbIN
®enepanbHblil yHuBepcHTeT. - KpacHospck : Cubupckuit dpenepanbHblil yHUBepeuteT, 2014. - 186 ¢. : 6ubnuoreka JOCTYII
cxeM., wi. - bubnworp. B kH. - ISBN 978-5-7638-3128-3 ; To xe [DnexTpoHHEIi pecypc]. - URL: OHJIAHHY
http://biblioclub.ru/index.php?page=book&id=435685
WuTerpupoBanHble cucTeMbl IpoekTrpoBanus u ynpasieHus: SCADA-cuctemsl : yuebHoe nocodue / 9bC WNHnuBunyansHbINA
N.A. Enuzapos, A.A. Tperbskos, A.H. [Tuenunnes u ap. ; MunucTepcTBO 00pa3oBaHus U HAYKU «YHUBEPCUTETCKAsA | HEOITPAaHUYEHHBIN
Poccuiickoit ®eneparuu, GenepanbHoe rocy1apcTBEHHOE OFOHPKETHOE 00pa30BaTeIbHOE YUPEKICHUE OoubnMoTeKa JOCTYTI
BbICIIET0 MpogeccHoHaNIbHOro 00pa3oBaHus « TaMOOBCKUIA TOCYJapCTBEHHBIN TEXHUYECKUN OHJIAMH»
yHuBepcuteT». - Tam60B : MU3narensctBo ®I'BOY BIIO «TI'TY», 2015. - 160 c. : un., Tabmu., cxem. -
bubmuorp. B kH. - ISBN 978-5-8265-1469-6 ; To xe [Dnexkrponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=444643

JlonoJIHMTeIbHAs JIUTEpaTypa
Banbke, A.A. DnekTpoHHbIE CpeacTBa cOOpa U 00paboTKu HHpopMalun : yuebHoe mocodue / A.A. 9bC NuauBuayanbHbIN
Banbke, B.A. 3axapenko ; Muno6puayku Poccun, OMckuil rocy1apCTBEHHBIN TEXHUUECKUM «YHUBEPCUTETCKAsl | HEOTPAaHUYEHHBIN
yHuBepcuteT. - Omck : U3narensctBo OMI'TY, 2017. - 112 c. : Tabm., cxeM., ui. - bubauorp. B k. - ISBN 6ubnuoreka JOCTyT
978-5-8149-2519-0 ; To ke [DnekTponusiii pecype]. - URL: OHJIAHHY

http://biblioclub.ru/index.php?page=book&id=493448
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I'epacumos, A.B. IIpoexktupoanne ACYTII ¢ ucnonszoBannem SCADA-cuctem : yae6HOe mmocodue / OBC WNHnuBuayanbHbIM
A.B. I'epacumos, A.C. TutoBieB ; MunucrepcTBo oOpa3zoBanus u Hayku Poccun, @enepanbHoe «YHUBEPCUTETCKAs | HEOTpaHUYCHHBIN
rOCyIapCTBEHHOE OFOPKETHOE 00pa30BaTEIIbHOE YUPEKICHUE BBICIIErO TPO(heCCHOHATLHOTO oubnmoreka JOCTYTI
oOpa3zoBanus «KazaHckuil HALIMOHAIBHBIN HCCIEI0BATENbCKUI TEXHOIOTUYECKUI YHUBEPCUTET. - OHJIANHY
Kazans : M3garensctBo KHUTY, 2014. - 128 c. : Tabmn., ui. - bubnmorp.: c. 96. - ISBN 978-5-7882-1514-
3 ; To xe [Dnextponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=427985
Cxuptnamze, A.I'. IlpoektupoBanue enuHOro HH(DOPMAIMOHHOTO MPOCTPAHCTBA BUPTYaJIbHBIX 3BbC WNHnuBunyanbHbIA
npennpusaTuii : yueonuk / A.I'. Cxuptnanze, A.B. CkBopios, JI.A. Umsips. - U3n. 2-e, cTep. - MockBa ;| « YHUBEpCUTETCKasl | HEOTPaHUYCHHBIN
bepmun : Tupekr-Menaua, 2017. - 617 c. : w1, cxem., Tabu. - budmmorp.: c. 606. - ISBN 978-5-4475-8634- OoubamoTeka JOCTYTI
8 ; To e [Daexrponnslii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=469047 OHJIAMH»

Pecypchbl ceTH HHTEpHET
Enunas xomtekuus [{OP http://school-  |CBobGoambIii 1ocTyIT

collection.edu.ru

®denepanpHblil mopran «Poccuiickoe 0Opa3zoBaHue)
«KM OBPA30BAHMUE» http://km-school.ru

http://edu.ru/

CBoOOAHBII AOCTYTT

Nudopmanmonnas cucrema "EnnHoe OKHO JOCTyINa K 00pa30BaTeIbHBIM PECYPCaM.

"http://window.edu.r
u

CB00OOAHBIHM JOCTYIT

[Ipoekt denepanpHOro EeHTpa HHPOPMALIMOHHO-00pa30BaTENbHBIX PECYPCOB
(PLIOP)

http://fcior.edu.ru

CB00OOAHBIHM JOCTYIT

O6pasosarenbhblil moptan « KM-11Ikombn»

http://km-wiki.ru

CBoOOHBIM gOCTYTI

HNudopmanuoHHbie cipaBoYHbIEe CUCTEMbI U NIPO(deccHOHaATIbHbIE

0a3bI JaHHDBIX

I"apanT [DneKkTpoHHBIN pecypc]: HHPOpPMaIOHHO-TIPaBOBOE 00ECIIEYeHHE : CITpaBOYHAs IPaBOBast
cucrema. — MockBa, 1992— .

Hayunas
onobanorexka

JIOKaJIbHAS CETh
By3a

Elibrary.ru [DnextpoHHblit pecypc] : 21eKTpoHHas OMOIMOTEUHAs cCHcTeMa : 0a3a TaHHBIX COICPKHUT
CBEJICHUS 00 OTEYECTBEHHBIX KHUTAX U MEPHOANYCCKUX M3IaHUSIX M0 HAyKe, TEXHOJIOTHU, METUIIMHE 1
obpazoBanwio / Poc. mHpopm. mopran. — Mocksa, 2000— . — Pesxxum noctyna: http://elibrary.ru.

http://elibrary.ru

CB0OOHBIHM AOCTYTI

East View : yHuBepcaibHbie 0a3bl JaHHBIX [ DIEKTPOHHBIN pecypc]| :nepuoanka Poccun, YKpauHbl u
ctpan CHI" . — Dnekrpon.man. — OO0 MBUC. — 2011 - .

https://dlib.eastview.
com/

WNHnuBuayanbHbIil
HEOrpaHUYEHHbBIN
JOCTYTI
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MesxBy30BCKast 31eKTpoHHas oubimoreka (MOB)

https://icdlib.nspu.ru
/

WNHnuBuayanbHbIin
HEOTPaHUYEHHBII
JOCTYII

CornacoBaHo:

”

['y1aBHBIN OMOIMOTEKADD [

+|  ®doproBa A.A.

(1OJIKHOCTD CTPYKTYPHOT'O MOJpa3AenaeHus)  (IIOANUCH)

(Pamunus 1.0)
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4.2. Kapra maTepuajibHO-TeXHUYECKOH 0a3bl IMCHUNIMHBI
«HpopManmoHHOe ypaBJ/ieHUE TEXHOJIOTHYEeCKUMH MPOLeccaMm)
AJIs1 00y4aroImMxcs 00pa3oBaTe/bHOM MPOrpaMMbl
Hanpasnenue noarorosku 44.03.01 Ilenaroruueckoe oOpa3oBanue,
HaIpaBJICHHOCTH (MTPOQHIIb) 00pa30BaTEILHON TPOTrPaMMBbI T EeXHOIOTHS
110 3204HOM (popMe 00yUeHust

Ayauropus

Ob6opynoBaHue

JUISL IPOBEJICHUSI 3aHATUN JICKIIMOHHOTO TUTA, 3aHATHN CEMHUHAPCKOTO TUIA, KypCOBOTO
MPOEKTUPOBAHUS (BBIMOJIHEHHS KyPCOBBIX paboT), IPYNIOBBIX U WHAUBUAYAIbHbBIX
KOHCYJIbTAIlUM, TEKYIIETO KOHTPOJISl YCIEBAEMOCTH M MPOMEXYTOYHOM aTTeCTalluu

660049, KpacHosipckuii kpaid,
r. Kpacnosipck, yi. Ilepencona 7
(xopmryc Ned), Ne 2-07

KomnbioTep ¢ BEIXOAOM B UHTEpHET — 9 1T, yyeOHas
Jocka-lmr

Microsoft® Windows® Home 10 Russian OLP NL
AcademicEdition Legalization GetGenuine (OEM
nuuen3usi, KOHTpakT Ne Tr000058029 ot
27.11.2015);

Kaspersky Endpoint Security — JIui ceprudukar
Ne1B08-190415-050007-883-951,

7-Zip - (Coboanas murensus GPL);

Adobe Acrobat Reader — (CBoGomHast ULICH3HS);
Google Chrome — (CBoGoaHas JTHIIEH3US);

Mozilla Firefox — (CoGoaHast auiieH3us);
LibreOffice — (CBo6onnas nuiensuss GPL);
XnView — (CBoOo/1Has JTHIICH3HS);

Java — (CBoOogHAs THUIICH3HS ),

VLC — (CrobomHas JIUIICH3US ),

dusnka ¢ KomnbroTepoM B 1ikosie ([JJorosop Ne 223
ot 23.10.2017);

Buptyanbsnslit npaktukym no ¢usuke (JJorosop Ne
5642934 ot 26.10.2015);

KOMITAC-3D V16 (CyOnuiieH3uoHHbIH 10T0OBOP
NeEn-17-000005 ot 30.01.2017)

660049, KpacHosipckuii Kpaii,
r. Kpacnosipck, ya. Ilepencona 7
(xopmyc Ned), Ne2-11

YueOHast 1ocka- 1 mT., MpoeKTOp-11IT., KOMIBIOTEP-
lurt., MmapkepHast Jocka- 1 T., 1eMOHCTPAIMOHHBIN
cron-1mrT.

Linux Mint — (CBob6osnast auiiensus GPL)

660049, KpacHosipckuii Kpaii,
r. Kpacnosipck, ya. Ilepencona 7
(xopmyc Ned), Ne 3-04

MapxkepHas gocka-11IT., ”HTepakTUBHAs JTocKa- 1 T
C BCTPOEHHBIM IIPOEKTOPOM; yueOHOE 000py10BaHNE
[0 MeXaHUKe (MaIIMHAT3IeKTPOHHBIN 010K)- 9 mT.,
KOMIIbIOTEp- § WIT., HOYTOYK- 10 MIT., MOJUTOH AJs
pPOOOTOTEXHUKH- 1 THIT.

AnpTt OOpazoBanue 8 (uuensus Ne AA0O.0006.00,
qgoroBop Ne JIC 14-2017 ot 27.12.2017

660049, KpacHosipckuit kpai,
r. Kpacnosipck, yi. [lepencona 7
(xopmyc Ne4), Ne 2-12

KommiekT ygeOHOro o60py10BaHus Mo
pPOOOTOTEXHUKE, MOJTUTOH-31IT., MAPKEpHAas 10CKa-
.

660049, KpacHosipckuii Kpaii,
r. Kpacnosipck, ya. Ilepencona 7
(xopmryc Ne4), Ne 1-10

[TpoekTop-11mT,y4eOHas JocKa-21IT,KOMIBIOTED -
lmT
Linux Mint — (Ceoboanas nunensust GPL)
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JJIA CaMOCTOSITEIILHOM pa6OTBI

660049, KpacHosipckuii Kpaii,
r. Kpacnosipck, yiu. Ilepencona 7
(xopmyc Ne4), Ne 0-05

VYuebHast nocka- 1 mT,Kynpbman-1mr

660049, KpacHosipckuii kpaid,
r. Kpacnosipck, yi. Ilepencona 7
(xoprryc Ne4), Ne3-03

Mapkepnas gocka- 1t

660049, Kpacnosipckuii kpai,
r. Kpacnosipck, yiu. Ilepencona 7
(xopmyc Ne4), Ne 2-06

Komnbrotep— 9mrt., npoextop — 111T., HamIsAAHbIE
nmocodwust (CTeHIbI), MapKepHas JocKa — 11IT. ¢
YCTPOMCTBOM JUIsI HHTEPAKTUBHOM JTOCKH, 10CKA
MapKepHasi — 1 1IT.

Anst O6pazoBanue § (nuuensus Ne AAO.0006.00,
noroop Ne JIC 14-2017 ot 27.12.2017

660049, KpacHosipckuii kpaii,
r. Kpacnosipck, ya. Ilepencona 7
(xoprmyc Ned),

Ne 1-02
YuTanpHbld 3a1

Komnprorep-10mwT., npuntep-11mT.
Anwr O6pazoBanue 8 (nuuensust Ne AAO.0006.00,
noroBop Ne JIC 14-2017 ot 27.12.2017

660049, KpacHosipckuii kpaid,
r. Kpacnosipck, yn. Ansl JlebeneBoi,
1. 89 (kopmyc Nel),
Ne 1-05
LleHTp camoCTOATEIHLHON PAaOOTHI

M®YVY — 5 mir.;

Kowmnerorep — 15 mir.;

Hoyt6yk —10 mir.;

Anbt Jlunykc Ikxonbubiii — (CBoOOmHAs
JUTIEH3HS);

Microsoft® Windows® 7  Professional
JunensusDreamspark (MSDN AA).;
Kaspersky Endpoint Security -
Jluceprudukar  Ne2304- 180417-031116-
577-384;

7-Zip — (Croboanas nurensus GPL);
AdobeAcrobatReader - (CBoboHas
JIUTICH3US );

GoogleChrome — (CBobo1Hast THIICH3HS);
MozillaFirefox — (CBoOoaHas nuiieH3us);
LibreOffice — (CBo6oanas nunensus GPL);
XnView — (CBoGOgHaS JTHIIEH3HS);

Java — (CBoOoiHAS TUTIEH3US);

VLC — (CBobOoanas JHIICH3UA);

KoncynwranT I[Tnroc — (CBoOOIHAS TUTIEH3HS
JUTs YIeOHBIX I1eNei);
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