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

YIPABJIEHUE TEXHOJIOT'MYECKHUMMU ITPOLHECCAMMU

HamnpagieHnue moaroToBKu:
44.03.01 Ilemaroruveckoe oOpa3oBaHue

HanpaBJIeHHOCTh (Mpodnib) 06pa3oBaTeNIbHON IPOTrPAMMBI

Texuomorusa

KBaTU(UKAIHs (CTENICHB) BBITYCKHUKA!
FAKAJIABP

3aouHas Gpopma o0yueHHs

Kpacnosipck 2020 r.



Pabouast mporpamma JUCHUIUIMHBI «YTIpaBiIeHUE TEXHOJOTMUYECKUMH IMPOIIECCaAMU»
COCTaBJICHA KAaHAWJATOM TEXHUYECKUX HayK, JOIIEHTOM Kadeapbl TEXHOJOTHH U
npennpuauMarensctsa U.B. lagpuaeim

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

Pabouast mporpamma QUCHUIUTMHBI « YTIPaBICHUE TEXHOJIOTHMUYECKUMH MPOIIECCaMuU»)
aKTyaJIu3UupOBaHa KaHJ. TeX. HayK, fJoueHTtoMm W.B. Ilagpuneim

Pabouast nmporpamMma IHCHMIUIMHBI JOMOJHEHA M CKOPPEKTHPOBAaHA Ha 3acelaHHUU
Ka(eapbl TEXHOJIOTUU U NPeaIPUHUMATEIbCTBA

23 mas 2018 r., mpoTtokos Ne 8
1.0. 3aBeayronieit kadeapoit

KaHJI. TEX. HAYK, IOLECHT 7 C.B. boptHoBCKuii
Onob6peno HMCC(H)

WNuctutyTa MmaTtemaTuku, Gu3uku U MHPOPMATUKH

23 mag 2018 r., mporokois Ne 8

I[pencenarens / ~  C.B. BoprHoBCKHii



Pabouas mporpaMmMa JUCHUTUIMHBI « Y IPaBI€HUE TEXHOJIOTMUYECKUMU MIPOLIECCAMI)
aKTyaJIu3upOBaHA KaHJ. T€X. HayK, noueHtoMm M.B. llagpuHbim

Pabouas porpamma JTUCITUIUTHHEI TOTIOJHEHA M CKOPPEKTHPOBAaHA Ha 3aceIaHUN
KadeIpsl TEXHOJIOTHH U TIPEIITPHHUMATEIHCTBA

8 mas 2019 r., mpoTokoa Ne 9

1.0. 3aBeAyIomIeH kadeapon

KaHJI. Te€X. HayK, JIOLEHT 2 C.B. boptHOoBCKUi

Ono6peno HMCC(H)
WNucTuTyTa MaTeMaTuky, GU3uKu U HHPOPMATHKU

16 mas 2019 r., mporokom Ne 8

[Ipencenarens 4 h C.B. boptHoBCKui

PabGouas mporpaMma JUCHMIUIMHBI « YTIPaBICHHUE TEXHOJIOTHYECKUMU MPOLIECCaAMU)
aKTyaJIN3UPOBaHa KaHA. TeX. HayK, JOLEHTOM Kadeapbl TEXHOJOTUU U
npeanpuauMarensctsa 1.B. Hlagpuaeim

Pabouast mporpamMma IUCHIMIUIMHBI JOMOJIHEHA M CKOPPEKTHPOBAaHA Ha 3acelaHuu
Kadeapbl TEXHOJIOTUH U MPEAITPUHIMATEIbCTBA

06 mas 2020 r., mpotokos Ne 5
3aBenyromniei kadeapou

KaHJ. Te€X. HAayK, JOLEHT 7, C.B. boptHoBCKuii
Onob6peno HMCC(H)
WNuctutyTa MmaTemaTuku, GU3MKU U HHPOPMATUKH

20 mas 2020 r., mpoTokoi Ne 8

[Ipencenarens 7 - CB. bopTHOBCKHI



Pabouast mporpamma JUCHUIUIMHBI «YTIPABICHUE TEXHOJIOTMUECKUMU IMPOIIECCaMU»»
aAKTyaJIN3UPOBaHa KaHJI. TeX. HayK, JOIEHTOM Kadeapsl TEXHOJOTHH |
npennpuauMarenscrsa U.B. [lagpunaeim

Pabouas mporpamma JUCHUIUIMHBI YTBEPXkKICHA 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 MaTeMaTuky, pU3NKU U UHPOPMATUKU
21 mas 2021 r., mpotokon Ne 7

[Ipencenarens 7 ‘ C.B. bopTHOBCKUIA

PabGouas mporpamMma JUCHMIUIMHBI «YTIpaBJIeHUE TEXHOJIOTUUECKUMHU MPOIIECCAMM)
aKTyaJIN3UPOBaHa KaHA. TeX. HayK, JOLEHTOM Kadeapbl TEXHOJOTHU U
npennpuauMarensctsa U.B. [lagpuneim

Pabouas mporpamma JUCHMIUIMHBI YTBEPXKACHA Ha 3acelaHUU Kadeapbl 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 MmaTtemaTuku, 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 BBICIIErO0 00pa3oBaHUA IO
HanpaBneHuto moarotoBku 44.03.01 Ilemarormueckoe oOpa3oBaHue (ypoOBEHb
OakanaBpuara), yTBEp>KICHHBIM MpUKa3oM MuHHUCTEpCTBA 00pa30BaHUS W HAYKH
Poccuiickoit ®eneparuu ot 22 deppans 2018 r. Ne 121 (3apeructpuposan B MuHrocte
Poccun 15 mapra 2018 . Ne 50362), ¢ yaetom npopeccronanbubix crangaptos 01.001
[lenaror (meparorunueckas AeSATEIbHOCTh B cpepe TOIIKOIBHOTO, HAYaJIbHOTO OOIIETO,
OCHOBHOTO OOIIEro, cpemHero oOmiero oOpa3oBaHus) (BOCHHUTATENb, YYHUTEIb),
yTBEpKJIeHHOTrO mpukazoM Muntpyna Poccum ot 18.10.2013 Ne 544 (¢ u3m. ot
05.08.2016) (zapeructpupoBan 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
MpEeANPUHUMATENBCTBA 3a04YHON POpPMBI 00YUYEHHSI B HHCTUTYTE MAaT€MaTUKH, (GPU3UKU
n u"popmaruku KITIY wum. B.II. AcrtadpeBa ¢ mnpuCBOCHHEM KBalH(pUKALUU
Oakamnasp.

JucuumirHa OTHOCUTCS K BApUaTUBHOW YacTU y4eOHOTo TjiaHa.

1.2. O6mas TpynoeMKocTh AucuumIuebl - B 3.E., yacax u Hemeasix

OO0mast TpyJ0€MKOCTh AUCIUIUIMHBI COCTaBIseT S 3adeTHbIX eauaui], 180
yacoB. JluciuruinHa, coriacHo rpaduky ydeOHOro Impoiiecca, peanusyercs Ha 4
Kypce B / cemecTpe. Popma KOHTPOJIS: SK3aMEH.

1.3. eap u 3agauyM JUCHUILUIMHBI «YIpaBJjieHHEe TEeXHOJOTHYeCKUMU
npoueccamm)

Heabo wu3ydeHMss AMCUMIUVIMHBI SIBJsIETCA — YIUIyOJIGHHOE U3y4deHHe

0o0y4arouMMuUCs KOMIIOHEHTOB COBPEMEHHBIX CHCTEM YJIAJ€HHOTO KOHTPOJs U

YIpaBJICHUA TCEXHOJOTHMYCCKUMH IIPOHCCCaMHU, HUIYUCHUC MCTOJOB IIOCTPOCHUA



B(I)(I)CKTI/IBHBIX CUCTEM AaBTOMATHYCCKOI'O KW ABTOMATHU3HWPOBAHHOI'O YIIPABJICHUSA

TCXHOJIOTHYCCKUMHU IIponeCcCaMr, C HCIIOJIb30BAHUCM IIPOrpaMMHO-AIIIIapaTHbIX

koMmruiekcoB SCADA.

3agaum:

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

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

IMPUHOMUIIBI, JICKAINUC B OCHOBC MCTOAOB IIPOCKTUPOBAHHA, p33pa6OTKI/I )41

OKCITyaTalluid COBPCMCHHBLIX CPCACTB M CHUCTCM 4dBTOMATHU34AllWU, VYIIPABJICHUI,

KOHTPOJIA TEXHOJIOT'MYCCKMMU IIPpOIECCaMy U IPOU3BOACTBAMMU,

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

p33pa6OTKI/I N OKCILUIyaTallun CHUCTCM  AJUCIICTUCPU3AINHN TCXHOJOI'MYCCKHUX

mMpoueccoB, MOACIMPOBAHUA pa6OTBI N IIPOCKTHPOBAHHA CHCTEM KOHTPOJA H

yOpPaBJICHUsS] TEXHOJIOTMUECKUMU TporeccaMu Ha 0aze cranmaptHeix SCADA-

CHCTCM.

1.4. OcHoBHBIE pa3iebl COJEePKAHNS

1.

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

CTpyKTypa U COCTaB CHUCTEM KOHTPOJISI M YIIPABICHUS TEXHOJOTMYECKHUMH
ITPOLIECCAMH.

[IporpaMMHOe  oOecrieueHue  CHUCTEM  KOHTPOJS W YIpaBJiCHUS
TEXHOJIOTUYECKUMH MPOLECCAMM.

ba3za pgaHHBIX B cHCTEMax KOHTPOJA M YIPABJICHUS TEXHOJIOTUYECKUMHU
IIPOLIECCAMH.

MeTonbl TPOEKTUPOBAHMS OMEPATOPCKOTO MHTEpdelica CUCTEM KOHTPOJIS U
YIIPaBJIEHUS TEXHOJIOTUYECKUMU MMPOLIECCAMH.

TpeBoru u TpeHAbl B CHCTEMAX KOHTPOJIS U YIPABIEHUS TEXHOJIOTMYECKUMU

npoIeccamM.



1.5. Ilnanupyembie pe3yibTaThbl 00y4YeHUsI

[Ipouiecc m3yuyeHuss AUCHUILUIMHBI HamNpaBlieH Ha (OPMUPOBAHUE CIETYIOUIUX

KOMIIETECHIIUN:

OK-3 — cmoco0OeH HCIOJIb30BaTh €CTECTBEHHOHAYYHBIE W MaTEeMaTHYECKHE
3HAHUSA JJII OPUEHTUPOBAHUS B COBPEMEHHOM MH()OPMAIIMOHHOM MTPOCTPAHCTBE
OIIK-1 — TOTOB CO3HaBaTh COIMAIBHYIO 3HAYUMOCTH CBOEH Oymymiei
npodeccuu, 00JIamaTh MOTHBAIIMEH K OCYIIECTBJICHHIO NPO(EeCcCHOHATHLHOM
JEeSTEIIHOCTH

OIIK-2 — cnocoOeH ocyuiecTBIATh 00y4eHHEe, BOCIIMTAHUE U PAa3BUTHE C YUETOM
COLMAIBHBIX,  BO3PACTHBIX,  IMCUXODU3MYECKHMX W  HMHIUBHIYaJTbHBIX
O0COOEHHOCTEW, B TOM 4YHCIE OCOOBIX O0pa30BaTENbHBIX MMOTPEOHOCTEN
00yJarommxcs

[IK-2 — cnocobeH WHCmonb30BaTh COBPEMEHHBIE METOABI W TEXHOJIOTHUHU
00Oy4YeHus U TUarHOCTUKU

[1K-4 — cnoco0OeH MCHOJIb30BaTh BO3MOXKHOCTU 00pa3oBaTENIbHOM Cpeabl IS
JOCTHKECHHSI JTUYHOCTHBIX, METANpPEIMETHBIX W TPEIMETHBIX pPe3yJIbTaTOB
oOydyeHHsi W oOecrmeueHus KayecTBa Y4YeOHO-BOCIMUTATEIBHOTO TIpoliecca
CpEeICTBAaMU MPEINO0IaBaeMOTO0 MpeMeTa

[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 |— METO/bI IPOCKTHPOBAHMS 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 JUucneTuyepus3alui 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

aBTOMATHU3AIINH, TEXHOJIOTHYECKUMH MTPOIIECCaMHU C
YIPaBJICHMS, KOHTPOJIS ucnonb3zoBanueM SCADA-
TEXHOJIOTUYECKUMU cucremsl Proficy 1FIX.
poleccamMu U Baanern:
IIPOU3BOJICTBAMU — OIBITOM pa3zpaboTKu "
COBEPIICHCTBOBAHUS METO/IOB
POEKTUPOBAHHUS 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 YIIPABJICHHUS.

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
KOHTPOJII YCIIEBAEMOCTH KaK YCTHBIM ONpOC, pelIeHHuEe TMPaKTHUYeCKUX 3ajad,
BBITMIOJTHCHHE KOHTPOJIBHBIX PabOT M TECTOBBIX 3adaHuii. DopmMa UTOTOBOTO KOHTPOJIS
— 9K3aMeH.

OreHOYHBIE CPEACTBA PE3YIHTATOB OCBOCHUS JWCIUIUIMHBI, KPUTEPUH OIICHKU
BBITIOJTHCHHS 3aJaHWi TIPECTaBJICHBI B pas3zeiie «POHIBI ONEHOYHBIX CPENCTB IS
MIPOBEICHHS MMPOMEKYTOUHON aTTECTAIIMW»: YCTHBIA OIMPOC, PEUICHUE MPAKTHICCKUX
3a/lay, COCTaBJICHUE TECTOBBIX 3aJlaHUW, TMOJArOTOBKa pedepaToB, BBITIOJIHEHUE
KOHTPOJBHBIX PaboT, TECTUPOBAHUE.

1.7. TIlepeuyeHb 00pa30oBaTeJbLHbIX TEXHOJOTHiIl, HCHOJb3yeMbIX MNP
OCBOEHUM JUCUMILINHBI

CoBpeMeHHOE TpaauIlMOHHOEe O0yueHue. B mpoiiecce OCBOCHHS MUCIUTUIMHBI
HCIIONIB3YIOTCS pa3HooOpa3HbIe BUJIBI JEATETLHOCTH oOydJaronuxcs,
OpraHu3alMoHHbIE (GOPMBI U METOABl OOYUYEHUS: JICKIIMM M TPAKTUYECKUE 3aHSTUS,
CaMOCTOSATENIbHAS, WHAWBHUAyaJdbHAs W TPyMmoBas (OpPMBI OpPTraHHU3aIluU y4eOHOM

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 NUCHUIIJIUHBI «anaBJIeHne TEXHOJOTHYCCKUMU IpouaeccaMu

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 Tpoliecce MpeInpusiTHI. 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 MPOLEeCCAMHU. HTorosoe TecTupoBaHue.
TpeBoru u TpeHIbI B CHCTEMAX KOHTPOJIS 1 45 6 2 4 39 YcTHBI ompoc.
yIpaBJeHHs1 TEXHOJOTHYEeCKHMHU MPOLEeCCAMH. [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 NPOUEccamu 6 nPOoUu3e00CmeEeHHOM npoyecce
npeonpuamus.

HeobxoaumocTtsb WCIIOJIb30BaHUs SCADA TUTSL OpraHH3aLNH
ABTOMATU3UPOBAHHOI'O YIMPABJICHUS TEXHOJIOIMYECKUMU mpoueccamu. OOmacTu
npuMenenuss SCADA. Onpenenenne SCADA. Ctpykrypa SCADA: RTU, MTU,
CS. OcnoBuble Qynkuun SCADA. OcoOeHHOCTH Tmpolecca yIpaBi€HHUS B
SCADA. Pomr SCADA B wuH)OpMAlMOHHOM NPOCTPAHCTBE MPEIIPHUSITHSI.
TexHonorusa MepeKphIBAEMOCTH HH(POPMAIMOHHBIX cucTteM. MHbopmarimonHbie
ypoBaH noctpoerusi ACYTIL. Mecto SCADA B nuHpopMalimoHHOM IPOCTPAHCTBE
MPEANPUATHUS.

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

Bapuantel ctpykrypel ACYTIL. Pacnpenenennas crtpykrypa ACYTIL
YpoBeHb BBO/1a/BBIBOJIA. BBoa/BeiBOI C HWCIIOJIb30BaHUEM CTaHIIUNA
pacnpeneneHHoi nepudepuu. Turbl MOaysiel BBOJA/BHIBOJIA: aHAJIOTOBBIN BBOJI,
JUACKPETHBIM BBOJ, AHAJIOTOBBIM BBIBOJ, JUCKPETHBIA BbIBOJA. KaHaIbHOCTH
moxyJiei. KommyHukanuonusie Moy, OOMeH uH(opMaiueit o muHe J1aHHbIX.
OcoOeHHOCTH BBOJA AHAJIOTOBBIX CHUTHAJIOB B KOHTpoJuiep. TpexypoBHeBas
ctpykrypa ACYTII. CocraB Proficy 1FIX. [lonsitue y3na. Tursl y3ioB.

YHuBepcanpHoe  mporpamMmmHoe — oOecrieuenne  ACYTIL.  PasButue
MPOTrPaMMHBIX CpEncCTB aBTOMATHU3ALIUH. [TpuunHbI pa3paboTKu
crenuanu3upoBaHHbIX cpeacTtB nporpammupoBanus aigs ACYTIL I'papuueckoe
nporpammupoBanue. Crangapt [EC 61113-3. MOK-a3siku: IL, LD, FBD, SFC,
ST. I'padpuueckuit wuntepdeiic. I[lpuHUMIBEI NPOEKTUPOBaHUS TpadUUECKOro
uHTepdeiica. OTKPHITOCTh MporpaMMHOro oOecneueHnus. Opranuszanus CBsI3U C
anmnapatypoid. ba3el nanasix ACYTII. PeansHoe Bpemsi. OniepalinOHHbBIE CUCTEMBI
(GKECTKOT0» U «MSTKOTO» PpPEalbHOro BpeMeHU. TpeOoBaHMs K 00ECIeueHHUIo

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. CranmapTHble pEXUMBI YTCHUS JaHHBIX: CHHXPOHHBIH,
ACUHXPOHHBIN, PEKUM MOJANMUCKHU, PEKUM OOHOBJICHHS JAHHBIX. 3alKCh JAHHBIX B
ycTpoiicTBO. BapuanTsl apxutekTyp cucteM, Bkiatouaronmx OPC-cepsepsl u OPC-
kinueHTsl. OPC HDA-cepBep. Cnenudukarus OPC UA.VY3emn.

Tema 3. baza oOannvix 6 cucmemax KOHMPOAA U YHNPAGIeHUs
MEexXHO102UYEeCKUMU NPOUECcCamu.

Crpykrypa 0a3el ganubix 1FIX. Ilonstue Onoka (Tera) 0a3bl JTaHHBIX.
Omnpenenenue NEPBUYHBIX U BTOPUYHBIX OJI0KOB. OmpesiesieHue 1enoyku OJ0KOB.
Ha3znauenue 610koB 0a3bl naHHbIX. HazHauenue nenoudek 0y10koB. OOpaboTKa u
ucronb3oBanue 0a3pl  jgaHHbIX. [lpunoxxkenne SAC. IlocnemoBarenbHOCTh
pa3paboTku 0a3bl JaHHBIX Mpolecca. [IpoexkTrpoBanue 6a3bl JaHHBIX Ipoliecca.
Hactpoiika CTpyKTypbl 1eNOYKA OJOKOB. BapuaHThl OpraHu3ainu IErno4YeK
6mokoB. PaboTta ¢ Omoxkamu 0a3bl JaHHBIX. DYHKIWUU MEPBUYHBIX U BTOPUYHBIX
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. 3agaun
MHeMocxeM. Dopmel npeacraBiaeHus: nHGopmanuu Ha s3kpanax APM. TpeboBanus
K pazpaborke APM. Ocobennoctu paboTsl onepatopa. TpeGoBaHUs K KOMIIOHOBKE
npubopoB Ha d3kpaHax APM. ®akTophl, yYHTHIBAIOMIMECS MPU KOMIIOHOBKE
npubdopoB. Pazpabotka MuHemocxem APM. ®yukuuu mHemocxeM. CocTaB
KOMIIOHOBKa MHEMOCXEM. [{BeTopacnpenenenue Ha MHEMOCXEMaXx.
Knaccudukanus muemocxem. TpeOoBanus sproHoMuku. TpeboBaHUs K MyJbTam
ympasiieHus. OntumanbHas 30HAa. TpeOoBaHUS K 3BYKOBBIM CHUTHAJIaM.
Opranuzarusi pa3paboTku omeparopckoro wunrtepderica B 1FIX. Kommnonent
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 TpeBoT. [loacucrema TpeBor
B 1IFIX. Tums! TpeBor u coobmennii B iFIX. Paznenenne MapuipyToB cooOmmeHui u
tpeBor B iFIX. Tpenasl. TpeHasl peanbHOro BpeMeHHU. VcTopudeckue TpeHIbI.

Tursl HCTOPHUYCCKUX TPCHIOB.

2.3. Mertoauyeckue PpeKOMEHJANUM MO0 OCBOEHMI) JUCIHUIJIMHBI
«YnpaB/jieHHMe TeXHOJOTMYEeCKMMHU IpoueccaMu» A  00y4aromuxcsi
o0pa3oBaTeIbHOM NMPOTrPaMMBbI

Hampasnenue noarorosku 44.03.01 [Temarorndyeckoe oOpazoBaHue,

HaIpaBJIeHHOCTH (MTPOQHIIb) 00pa30BaTEIILHON TPOrpaMMbl TEeXHOIOTHS

10 3204HOH popme 00yUeHUsI

PaboTa ¢ TeopeTHYeCKHM MAaTEPUAJIOM

BaxkHoe MecTo B OCBOEHHMHM MaTepuajia IO Kypcy «YmpaBieHue
TEXHOJIOTUYECKUMH TPOIECCaMUy» OTBOJUTCA CAMOCTOSITEILHON paboTe CTYI€HTOB
BO BHEAyJUTOPHOE BpEMsS C MAaTEpPHAIIOM, H3JIOKEHHBIM B PEKOMEHyeMOM
JuTEepaType U MHTEPHET-UCTOYHUKAX, T.K. 0€3 3HAHUSI TEOPETUUECKOr0 MaTepuaa
U OCMBICJIIEHUS TMOCTABJIEHHBIX 33Ja4 HEBO3MOXHO BBHIMIOJHEHUE MPAKTUYECKHUX
3aJIaHUM CBSI3aHHBIX C TMPOCKTUPOBAHMEM U Pa3pabOTKON CPEJCTB KOHTPOJS U
YIPaBJICHUS TEXHOJOTUYECKMMHU TIpoleccamu ¢ ucnosib3oBanuem SCADA-
cuctembl  Proficy iFIX. [Ilocemenue mabopaTopHBIX 3aHATHA  SBISIETCS
00s13aTeJIbHBIM 17151 TIOJTHOIIEHHOTO OBJIAJICHUS TUCIUTUIMHOM.

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.

Crnenyer npuiepKUBaThCs HEKOTOPBIX COBETOB MPU COCTABIEHUM TECTOBBIX
3aJIaHU.
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1. 36eraiite KCIOJIb30BaHUS OYEBUAHBIX, TPUBUAIBHBIX, MaJO3HAYALIUX
BOIPOCOB U (HOPMYTHPOBOK.

2. CnenyiiTe mpaBujaM IpaMMAaTHUKH, MTyHKTYalldd U PUTOPUKU. TecTOBbIC
3aJjaHusl JOJDKHBI ObITh HamOozee ‘“‘umtabenbHbl”. IIpocThle AeKknapaTUBHBIE
NPEIJIOKEHUS] TOMOTYT CTyJEHTaM u30exaTh HENMpPaBWJIBHOM HWHTEPIPETALUU.
3amanusi OOKHBI OBITH ChOpPMYJIHMpOBaHBI HE B ¢opMe Bompoca, a B ¢opme
YTBEPKIACHHUSI TPAaMOTHO, KOPOTKO, YETKO, SICHO, 0€3 MOBTOPOB, MaJONOHSTHBIX
CJIOB U CUMBOJIOB, 0€3 HCIOJIb30BAHMS OTPULATEIbHBIX YACTHLI.

3. N30eraiiTe ucnonb30BaHUs HESCHBIX BBIPAXKEHUM M CIIOB (UCKIHOYast
CJIy4au COCTaBJICHHs TE€CTA CIIELUAIBHO IS LIEJEH, CBA3aHHBIX CO 3HAHUEM ITHUX
cioB). Ecau kimroueBoe ¢0BO B TECTOBOM 33JJaHUU HEU3BECTHO CTYJIEHTY, TO JAXKe
camble JIydiue o0yyaroiuecs: OyAayT CUUTaTh 3TOT BOIIPOC «OOMaHHBIMY.

4. N36eraiite notepu BpemeHu. CoCTaBIISIiTE 3aAaHUs], KOTOPHIE MOTYT OBITh
BBINIOJIHEHBI 32 MUHUMAJIbHOE BpPEMSL.

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

6. M30eraiiTe HempeaHAMEPEHHBIX IMOJCKA30K B 3aJaHUSAX U o0paslax
OTBETa. DTH MOJACKA3KHU SIBJISIOTCS OAHUM M3 CIIOCOOOB yraJlbIBaHUS MPaBUIBLHOTO
oTBeTa 0Oe3 00ylafaHusd JOCTATOYHBIMH 3HAHUSMU WIM yMeHusMmH. W3 TekcTa
3aJaHusl  HEOOXOIMMO  HUCKIIOYUTh  BCEe  BepOalbHbIE  acCOLMALIUY,
CIOCOOCTBYIOILIME 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 kaxgoMm Tecte ormnpeaenseTcs ONTHUMAlbHOE BpEeMs TECTUPOBAHUS,
KOTOpO€ 3ajaercss pa3paboTyukoM Tecta. OpHUEHTUPOBOYHO Ha BBITOJHEHUE
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 MpOlEAYphl TECTUPOBAHUS JO MOMEHTa
HACTYIUICHUs YTOMJICHUS (B cpeiHeM 3To Bpems coctanisieT 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. TecTroBoe 3aaHre MOXKET OBITh MPEJICTABICHO B OJHOW U3 CIEAYIOIINX

CTaHAapTU3UPOBAHHBIX POpM:

3aKpbITOM (C BBIOOPOM OJIHOTO WJIM HECKOJIBKUX BapHaHTOB M3 CIIMCKa
NPEII0KECHHBIX );
— OTKPBITOH (B TEKCT 3a/IaHMs BIUCHIBAETCS CIIOBO, BCTaBIsAeTCA (hopMyJia v T.1.);
— Ha YCTaHOBJICHHE MPAaBHJIBHON MOCIEIOBATEIBHOCTH (71 OMHCAHUS COOBITHH,
TEXHOJIOTUI);

— Ha yCTAHOBJICHHUE COOTBETCTBHUSI.

12. ®opma TecTOBOrO 3a7aHus JIOJDKHA OBITH y3HABaeMOW M HE TpeOoBaTh
JIOTIOJTHUTEIBHBIX TOSICHEHUH JIJIsI TECTUPYEMOTO 110 crioco0y OTBETa Ha 3a/laHue.
13. Ilpu pa3paboTke TECTOBBIX 3aJaHUI KEIATEIbHO MPUIEPKUBATHCS

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

3a/laHui 3aKpbITolt opmbl — 60%,

3aianuii OTKpeITON hopmbl — 20%,

3aJlaHdi Ha YCTAHOBJICHUE MPaBUIBLHOM mocienoBareasHocTH — 10%0;

3aJIaHui 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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|1. Tpebosanus k mecmogvim 3a0anuam 3aKpolmoii popmol
TecToBbIe 3aaHMs 3aKPBITOM (QOPMBI — 3TO 3aJaHUsI HA BBHIOOP MPABUIBHOTO
oTBeTa (0OIHOTO WJIM HECKOJIBKHUX ) U3 MPEIJIOKEHHBIX BAPUAHTOB.
OcHoBHasi 4yacTh 3aaHus (GopMyiHpyeTcss B (GopMe yTBEpXKIEHHUS, KOTOPOe
oOparaercss B MUCTHHHOE WJIM JIO)KHOE BBICKAa3bIBAaHUE IIOCIIC ITOJCTAHOBKU
OJIHOTO U3 BapUAHTOB OTBETA.
3amanue GopmynupyeTrcs MpenesbHO KpaTko, Kak TMpaBuiio, B ¢opme
MPEIIIOKEHUS], COCTOSMIETO U3 7-8 cIOB. B OCHOBHYIO 4acTh 3a/JaHusl CIEAYET
BKJIIOYATh KaK MOXXHO OOJbINIE CIIOB, OCTaBlisAs JJisi OTBeTa He Ooree 2-3
HanOoJIee BayKHBIX, KIIFOUEBBIX JIJIs1 JAHHOUW MPOOJIEMbI TOHSTHA.
N3  Ttekcta  3amaHuMs  HEOOXOAMMO  HCKJIIOYAaTh  BCE  ACCOLMALIMH,
CIIOCOOCTBYIOIIME BEIOOPY MPABUILHOTO OTBETA C IIOMOIIIBIO JOTAIKH.
TecroBble 3afaHus 3aKpbITOM (OPMBI JOJKHBI COAEpKaTh HE Oosee MATH
BApUAHTOB OTBETOB Ha KaK/bIi BOMPOC.
Cpenn mpemsioKeHHBIX BApUAHTOB OTBETA MOXET ObITh KakK OJIMH, TaK U
HECKOJIbKO BepHbIX. OTCYTCTBHME BEPHOI0 OTBETA CPEAM MPEIJIOKEHHBIX, KaK U
OTCYTCTBUE HEBEPHOT'O HEAOITYCTUMO.
Bce oTBeThI K 0JHOMY 3aJ]aHUIO TOJKHBI OBITH MPUOIUZUTEIHHO OJTHON JITTUHBI.
B oTBeTax HE pEKOMEHIYeTCsl HCIOJb30BaTh CJIOBA «BCE», «HHU OJHOIOY,
«HHUKOTJIA», «BCET/Ia» U T.II., TAK KaK B OTJEIBHBIX CIy4asX OHU 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)

18



III. Tpebosanusa k mecmosvim 3a0aHUAM OMKPLIMOU (hoOpMbl

— TecroBble 3amgaHWsi OTKPHITOM (OpPMBI — 3TO 3aJaHUS Ha JIOTOJHEHUE
MIPEIOKEHHOTO TEKCTa MPOMYIIEHHBIM CJIOBOM MJIH CIIOBOCOYECTAHHUEM.

— Tekct 3amaHust JOMKEH 00JanaTh MOPENeIbHO MPOCTONM CHUHTAKCUYECKOM
KOHCTpYKIMeH. B TekcTe 3amaHus HE JIOJDKHO OBITH MOBTOPOB M JIBOMHOIO
OTPUIIAHUS.

— JlomosHeHWe B TEKCTE MOXET OBbITh TOJBKO OJHO, MECTO MPOIYIIEHHOTO
NOHATUS O00O03HAYaeTcss TOYKAMH. TOYKH CTaBATCS HA MECTEe KIIOYEBOTO
2JIEMEHTa, 3HAHWE KOTOPOTO SBIISETCS HaWOoJiee CYIIECTBCHHBIM IS
KOHTPOJUPYEMOT'0 MaTepHuaa.

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

— Ilpu yka3zaHuM COCTaBUTEJIEM TECTa MPABWIBHOTO OTBETa JOJIKHBI 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
coomeemcmaeus
— TectoBble 3amaHus Ha YCTAaHOBIIGHWE COOTBETCTBUS — JTO 3aJaHUs Ha

OTIpEJICIICHHE CBSA3CH MEKIYy 00BCKTaMHU, BXOIAIIMMHU B Pa3HbBIC TPYTIIIHL.

— I'pymnmel 00BEKTOB, MEXKIYy KOTOPBIMH YCTaHABIMBACTCS COOTBETCTBHE, MOTYT
OBITh OJJMHAKOBOTO pa3Mepa, HO MPEANOUYTHTENIbHEE, YTOObI O7Ha ObLIa OOJIbIIE
JIPYTO# (IOIMyCKAEeTCs OTHA JIMIITHSISI TIO3HIIHS ).

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

BTOPOI'O MHOKECTBA.
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Ipumep: Coomeemcmeue mexncdy eudamu  KOHDAUKMO8 U UX

xapaxmepucmukoul.
CTONKHOBEHUE MEK]Y JIMYHOCTHIO U TPYIION BryTpurpynnosou
BHyTpeHHEee IpOoTUBOOOPCTBO YeIOBEKA BHYTpHINYHOCTHBIN
CTONKHOBEHUE MEXAY MTOAPA3ICICHUIMA .
Y THOApasi MexrpynnoBoi
OpraHu3aluu
CTONKHOBEHHUE B3aMMOICHCTBYOIIHUX JIMIL MeKITMYHOCTHBIN

(YpOBEHb CJIOKHOCTH 3)
V. Tpebosanus Kk mecmoevim 3a0aHUAM HA YROPAOOUUBCAHUE

— 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 MOCJIEI0BATEIbBHOCTh, TPEOYIOIIYIO0 TOBTOPEHUS
OJIHOTO U3 OOBEKTOB.

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

IMpumep:
Ilocnedosamenvnocms 3manoe nepe2o8opHO20 npoyecca
a) [ToaroToBUTEIBHBIN 3TAI
b) B3aumHoe yTouHeHHE MO3HUINN YIaCTHUKOB
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 nucbMeHHo. O0beM paboThl COCTaBIISIET HE Oosiee 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, BBIpaBHHBAaHHME TEKCTa MO IMHUpUHE cTpaHuIpl. CTpyKTypa

BKJIFOUAET B CEO4:
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e bubnuorpaduueckas KapTouka ¢ TOJHOW HH(pOpMaIUeil o BbIOpaHHOU
MoOHOTpaduu

e PackphITHEe aKTyaJbHOCTH TEMbI (pacCMaTpPUBAETCS BO BBEACHUM WIIU
MPEUCIOBUN)

e AHanu3 U CTPYKTypa HamucaHusi MOHorpaduu (BBeeHue, KOJINIECTBO 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] MALIMHONKCHOTO TEKCTa BKJIKOYAsl TUTYJbHBIN
JHCT, COAEpXKaHUE U CIIUCOK JUTepaTyphl. TekcToBbIl MaTepuan opopmisercs 14
mpudTom uepes 1,15 unreppan, KkpacHas ctpoka 1,25, uHTEpBaI MeX1y ad3araMu
«0», oTcTyn: cneBa 3; crnpaBa 2, BRIPABHUBAHUE TEKCTa MO IIHUPHUHE CTPAHUIIBI.
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).

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

2. OOGnaunsie pemenuss B SCADA-cucreMax M CpeicTBax MPOMBIIUICHHOM
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10.
11.

12.

13.

14,
15.
16.
17,
18.

aBTOMATH3AaLINH.
MeTonbl ¥ CpeacTBa MHTErpallMd UHMOPMALMOHHBIX CHUCTEM KOHTPOJS U
YOPABJICHHUS TEXHOJOTMYECKUMH MPOLECCAMU CO CMEXHBIMH CHCTEMaMH
MIPOMBIILJIEHHOW aBTOMAaTU3ALUH.

WuTennextyanbHbie WHOOPMALMOHHBIE CHCTEMBI KOHTPOJIS U YIIPaBJICHUS
TEXHOJIOTHYECKHUMH MPOLECCAMHU.

NudopmanimoHHbie CUCTEMbI KOHTPOJISI U YHPABJICHUS TEXHOJIOTHUYECKUMU
IpOLIECCAMH HAa OCHOBE HEYETKOW JIOTWUKU. CpaBHUTENBHBIN aHAINA3 C
KJIACCHYECKUMH CHCTEMAM YIIPABJIEHUS TEXHOJIOTHYECKUMH IIPOLIECCAMMU.
CpaBHUTENBHBIN aHAIU3 OTEYECTBEHHBIX U 3apyoOexkHbix SCADA-cuctem:
JIOCTOMHCTBA, HEJJOCTATKU U OCOOEHHOCTH OTE€YECTBEHHBIX PEILICHUN.
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-cucTeMsl: penraempie 3ajiadd, 00JacTh MPUMEHEHUS,
npo0JieMbl BHEAPEHUS.

CoBpemeHHble TpeOOBaHMS K MOATOTOBKE CHEMUAJIUCTOB B 00JIacTH
IIPOMBILUIEHHON aBTOMAaTU3ALIMH.

[lepcnekTuBBl ~ HUCHOJIB30BAHUS ~ OECHPOBOJAHBIX  TEXHOJOTHUHA IS
aBTOMAaTHU3alMH TEXHOJOTHYECKHUX MTPOLIECCOB U MTPOU3BOCTB.
SCADA-cuctembl WinCC u iFIX: cpaBHUTENbHBINA 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 aHANS.
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19.

20.

[IpoekTupoBanre MHGOPMAIIMOHHBIX CHUCTEM KOHTPOJS M yIPABJICHUS
TEXHOJIOTUYECKUMH TIpoleccaMyd. AHamu3 CTaguid W JTaloB Mpolecca
MPOCKTUPOBAHMS.

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

IMPOU3BOACTBCHHYIO ACATCIIbBHOCTD ITPCAIIPUATHA.
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3. KOMIIOHEHTHI MOHUTOPUHI' A YUEBHBIX JOCTUXKEHUMI
CTYJAEHTOB
3.1. TexHonornyeckass KapTa pedTHHIa JUCUMILIMHBI «YIPaBjieHUe

TEXHOJIOTHYC€CKUMMU IIPpoHeCcCaMu»

HanmenoBanue Hamnpagsiienue moAroToBKH U ypOBEHb 00pa30BaHMUSI. KonnvectBo
JUCITUTLIAHBI HasBanwue nporpaMMbl/HanpaBIeHHOCTH (TIPOGUIIS) 3aUETHBIX
00pa30BaTeNLHON MTPOTPAMMBI €JIMHUI]
Ynpasnenue 44.03.01 Ilexarornueckoe oopasoBanue/bakanaBpuar 5
TEXHOJIOTMYECKUMU Hanpasnennocts (mpoduins) 00pazoBaTeIbHOM
nporeccaMmu nporpamMmbl TeXHOJIOTHUs

CMeXHbIe TUCHUIUIMHBI [0 Y4eOHOMY IUIaHy

[pemmectBytoumme: OCHOBBI MaTeMaTUYECKOH 00paboTKu HH(OpMAINH, DICKTPOTEXHUKA U
NIeKTpoHNKa, COBpEMEHHOE TPOU3BOJICTBO.

[Mocnenyromme: OCHOBBI CHCTEM pa3padOTKU BUPTYaJIbHBIX MPUOOPOB, OCHOBBI CUCTEM
WH)XCHEPHBIX BUPTYAJIbHBIX HHCTPYMEHTOB, DJIEKTPOIHEPreTUKA, AJIbTEpHATUBHAS
IIEKTPOIHEPIeTHKA

BA30BBII PA3JIE
dopma paboThl Konnuecto 6ammos 100 %
min max
Tekymas pabora Y cTHBIHN onpoc 5 8
COCTaBJUIeHHe TECTOBBIX 6 10
3aaHul
Penrenue npakTruueckux 34 57
3a1a4
TectupoBanue 15 25
Hroro 60 100
JIOTIOJTHUTEJIBHBIN PA3JIE]]
bazoBblit MOgyIB/ ®opma paboThl KonuuecTtBo 6annoB
Tema min max
CocraBieHrne KOHTPOJIbHBIX
BOIIPOCOB ITOBBIILIEHHOU 0 3
CJIO)KHOCTH
AHanu3 MmoHorpaduit u 0 3
y4eOHUKOB
Hanmcanue pedepara 0 3
Hroro 0 9
OO6miee KOIMYECTBO OAIIIOB IO TUCHIUTUTAHE (TI0 min max
UTOTaM M3YyYEHUs BCEX pa3/ienioB, Oe3 yuera
JIOTIOJTHUTEIHLHOTO pa3jiesnia) 60 100

CooTBeTcTBHE PETHHIOBBIX 0AJIJIOB M AKA/IEMUY€CKON OLIeHKM:
MeHee 60 6aIoB — K 9K3aMeHy He JOMYIIEH

60—72 — ya0oBIETBOPUTEIHHO

73-86 — xoporo

87-100 — oTnuuHO
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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.

®OHJI OHEHOYHbLIX CPEJICTB
JUTS IPOBEACHUS TEKYILETO KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHOM
aTTECTAIMK O0YJArOIIUXCs T10 JUCIUIIIMHE «YTIpaBICHHE TEXHOJOTHUCCKUMHU
MIPOLIECCAMID)

Hampasnenue nonrorosku: 44.03.01 [lenaroruyeckoe oOpazoBanue

Hanpasnennocts (mpoduiib) oGpazoBaTeibHOM MporpaMMbl
TexHonorus

KBanudukauus: OakaiaBp

CocraBurenb: [Hlanpun U.B., kaHa. TeXH. HayK,
JOIIEHT KadeIphl TEXHOJIOTUH U TIPS ITPUHAMATEIHCTBA
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1. Haznavyenue ¢oHaa OLlEeHOYHBIX CPEACTB

1.1. lenbto cozpanust ®OC nUCHUIIIUHBL «YTIpaBIeHUE TEXHOJIOTUYECKUMHU
MPOIIECCaMI»  SIBISICTCSI  YCTAHOBIIGHWE COOTBETCTBUS YUCOHBIX JTOCTHKEHUUN
3aIUIAaHMPOBAHHBIM  pe3yjbTaTaM  OOy4YeHHs] M  TpeOOBAHHMSIM  OCHOBHOM
npodeccCHoHanbHOM  00pa30BaTeNbHOM  HpPOrpaMMbl, pabouyell  MpOrpaMMbl
JUCITUTITHBI.

1.2. ®OC nmucuuIUIMHBL  «YTIPaBICHUE TEXHOJIOTHUUYECKUMHU MPOIIECCAMU»
pelaeT 3a/1auu:

— KOHTPOJb U YNpaBICHHWE IMPOIIECCOM TMPUOOPETEHUsI  CTYJIEHTaMU
HEOOXOJMMBIX 3HAHWUW, YMEHHM, HABBIKOB W YPOBHS CGHOPMHUPOBAHHOCTHU
KomrmeTreHuui, onpeaeneHHbix B @I'OC BO no cooTBETCTBYIOIIEMY HANPABICHUIO
MOATOTOBKU;

— KOHTpOJb (C MOMOIIbI0 HAa0Opa OILIEHOYHBIX CPENICTB) U YIIpaBlieHHE (C
MOMOIIIBIO AJIEMEHTOB OOpAaTHOM CBSA3M) JOCTHKeHHeM 1enen peanuzanuu OI1OTI,
OTIPEJICICHHBIX B BHUE HaOopa 00I1enpopecCuOHAIBHBIX U MPOPECCHOHAIBHBIX
KOMITETCHIIUHA BBITYCKHHUKOB,;

— oOecreueHne COOTBETCTBUS PE3yJIbTATOB OOy4YeHHS 3ajayaM OymyIiei
poeCCUOHATLHON NTESITEIBHOCTH 4Yepe3 COBEPIICHCTBOBAHUE TPATUITHMOHHBIX
METOJI0B 00yueHHUs B 00pa3oBaTEIbHbIN MPOIIECC Y HUBEPCUTETA.

1.3. ®OC pazpaboTan Ha OCHOBAaHMH HOPMATUBHBIX TOKYMEHTOB:

- (emepanbHOr0 TOCYJIapCTBEHHOTO OOpPa30BaTEIBLHOTO CTaHJApTa BBICIIETO
oOpa3oBaHHsS 110 HAIMPABJICHUIO IOATOTOBKHU 44.03.01 Ilemarornuyeckoe
oOpa3oBaHue (YpOBEHB OakanaBpuara), YTBEPKJICHHBIM MPUKa30M
MunucrepcTBOM 00pa3oBaHusi U Hayku Poccuiickoit ¢enepauun ot 4 nexadps
2015 r. Ne 1426;

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

- monoxeHus o QopMupoBaHuM (GOHAA OICHOYHBIX CPEACTB I TEKYIIETO

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

BBICIIETO 00pa30BaHus — IporpamMmaM OakajaBpuaTa, IporpaMMamM CHeIHaInTeTa,

IporpaMmMaM MarucTparypsl, porpaMMaM MOJArOTOBKH HAay4YHO-IEIArornyecKux

KaJI[pOB B acnupaHtype — B (elepaibHOM TOCYAapCTBEHHOM OOKETHOM

0o0pa3oBaTeNbHOM  YUpEXACHHWU  BbIcmiero  obOpaszoBanusi  «KpacHospckwuii

rOCy/apCTBEHHBIH menarorudeckuit  yHuBepcuter wum. B.UII.  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 — cmoco0GeH HCMoIb30BaTh €CTECTBEHHOHAYYHBIE W MaTeMaTHYECKHUE
3HaHMA A0 OPUEHTHPOBAHHUA B  COBPEMEHHOM  HH(OpPMALMOHHOM
IPOCTPAHCTBE

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

e OIIK-2 — cmocobeH OCyIIeCTBIATh OOy4YeHHE, BOCIUTAHUE M Pa3BUTHE C
Y4E€TOM COLMAIbHBIX, BO3PACTHBIX, MCUXO(PU3NYECKUX W HHAMBHIYaIbHBIX
OCOOEHHOCTEW, B TOM 4YHCIE€ OCOOBIX OOpa3oBaTEIbHBIX NOTPEOHOCTEN
oOyJarommxcs

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

o [IK-4 — crocoOGeH MCIoJIb30BaTh BO3MOKHOCTH OOPa30BaTEIIbHOM Cpeibl IS
JOCTHKEHUS] JMYHOCTHBIX, METANpPEIMETHBIX W TPEAMETHBIX pPE3YyJIbTaTOB
oOyueHuss M oOecredyeHus KaudecTBa Y4eOHO-BOCHHUTATEIBLHOIO Tpoliecca
CpelCTBaMH MPENOAABAEMOT0 IPEIMETA

e [IK-8 — cmocoben nmpoekTupoBaTh 00pa3oBaTEIbHBIC MPOTPAMMBI
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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 1 mareMaTnueckue | mHpopmarun, MaremaTnka, Pusuka, DJIEKTPOTEXHHWKA U DJICKTPOHHUKA, 3a/1a4
3HaHUSA AJId Marepuanosenenue, COBpeMEHHOE  NPOU3BOJACTBO,  MaliMHOBEACHHE, 3 CocraBnenue
opueHTHpoBaHus B | ['paduka, VYmpaBiieHne  TEXHOJOTHYECKHMMH  Tporeccamu,  KiaccHbIN TECTOBBIX
COBPEMEHHOM pykoBouTeNb, OCHOBBI CUCTEM Pa3pabOTKU BUPTYAIbHBIX MpUOOpoB, OCHOBHI 3a1aHUI
MHPOPMALIMOHHOM | CHCTEM MH)KEHEPHBIX BUPTYaJbHBIX HHCTPYMEHTOB, OCHOBBI POOOTOTEXHUKH, 4 IToaroroska
MIPOCTPAHCTBE OCHOBBI KOHCTPYHpPOBaHHS M MPOTrpaMMHUPOBaHUS poOOTOB, TexHHUueckoe pedeparon

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

DneKTpo’HepreTuka, AJbTEpHATHUBHASA AJIEKTPOIHEPIETUKA, DKOJIOTUYECKHE aTTecTanus 6 DK3aMeH

mpoOyieMbl MPOU3BOJCTBA M 3alllUThl OKpy»karwomeh cpenbl, CoBpeMEHHbIE

npobaemMbl IPOM3BOJICTBA M 3alllUTHl OKpy’Karomied cpensl, OxpaHa Tpyaa u

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

OXpaHbl TpyJa M TEXHUKH O€30MacCHOCTH Ha IPOU3BOACTBE U B IIKOJE,

[IpakTuka 1O TMOJIyYEHUIO TEPBUYHBIX MNPO(ECCHOHATBHBIX YMEHHH U

HaBBIKOB, B TOM 4YHCJIE TIEPBUYHBIX YMEHUH M HABBIKOB HAy4HO-

HCCIEA0BATENbCKON  nedarenbHOCTH, llomroroBka k cmade ® chnada

roCyJapCTBEHHOI0 3K3ameHa, IloaroroBka K 3amure W 3aluTa BBIITYCKHOMN

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 NpPOM3BOJACTBO, I[paduka, TexHomoruu | ycmeBaeMOCTH
3HAYUMOCTb CBOEH Majoro Ou3Heca, DKOHOMHKA, ODKOHOMHKA MPHPOAONOIL30BaHUs, OCHOBBI
Oyny1ei IIpEeANPUHUMATENBCTBA, OcHOBBI MEHEJKMEHTA, VYupasnenue | [Ipomexxyrounas 6 OK3amMeH
npodeccun, TEXHOJIOTMYECKUMU IIPOLIECCAMMH, Kitaccubiit PYKOBOJUTEID, aTTecTanus
obnanarb ONEeKTPOIHEPreTHKa, AJIbTEpHAaTHBHAsL DIIEKTPOIHEPIeTUKA, OKOHOMHUKA H
MOTHBAIIHEH K YIIPAaBIICHUE  3HAHUSIMH, NHHOBAallMOHHBIA ~ MEHEJKMEHT, Cucrema
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OCYIIECTBIIEHUIO
npodeccuoHanbHOM
NEeSATEIbHOCTH

Hanoroo6soxxenusi, HamoroBas cucrema P®, IlpuknagHol MapKETUHI H
MeHEeKMEHT, COBpPEMEHHBIE TEXHOJOTMM MAapKeTHMHIa M MEHEIKMEHTA,
busnec-nnanupoBanne, OCHOBBI OHM3HEC-TUIAHUPOBAHHS, OKOJIOTHYECKUE
poOJeMbl MPOU3BOACTBA U 3alUTBl OKpyXkawueil cpeasl, CoBpeMeHHbIE
npoOJIeMbl MPOU3BOACTBA U 3alIMTHI OKpYKaromel cpenasl, OxpaHa Tpyna u
TE€XHHUKa O€30MaCHOCTH Ha IPOM3BOJCTBE U B IIKOJE, AKTyajbHbIE BOIPOCHI
OXpaHbl TpyJa WM TEXHUKH OE30MacHOCTH Ha MPOW3BOACTBE M B IIKOJIE,
Texnonorusa nomoseneHus, Teopus U npakTuka BeneHus noma, [Ipaktuka mo
MOJIyYSHHIO TIEPBUYHBIX MPO(ECCHOHAIBHBIX YMEHUH U HABBIKOB, B TOM YHUCIIE
IIEPBUYHBIX YMEHUH W HABBIKOB HAy4YHO-HCCIIEN0BATEIbCKONW NEATEIbHOCTH,
[Ienarormyeckas npakrtuka, IIpexnunnomnas npakruka, [logroroska k craye u
claya TrOCyJapCTBEHHOTO »5kK3aMeHa, [loaroroBka Kk 3ammre W 3allura
BBIITYCKHOW KBaJTH(PHUKAIMOHHON pabOTHI.

OIIK-2 cocoben [Icuxonorus, Ilenarornka, Meronuka oOy4eHHsI U BOCHHUTAHUS IO MPOQUIIIO Texymmit 1 Y CTHBIN Onpoc
OCYILECTBIIATH TexHosorusi, CoBpeMEeHHbIE TEXHOJOTMU 00yueHHs, OCHOBBI CHEIHAIbHON 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, Texnuueckoe MojenupoBaHue, AJTOPUTMBI MaTeMaTHUYeCKOH 00paboTKu aTTecTanus
BO3PaCTHBIX, JaHHBIX,  OJIEKTPODHEPIeTUKa,  AJIBTEpHAaTUBHAs  JJIEKTPODHEPIETHKA,
NCUX0(U3UUECKUX U | DKOJIOTHYecKUe MpoOjeMbl MPOM3BOACTBA U 3alllUThl OKpY)Karollel cpenbl,
WHIVBUAYaJIbHBIX CoBpemeHHbIE TPOOJIEMbl MPOU3BOJACTBA W 3allUTHl OKPYXKAIOLIEH Ccpeasbl,
0COOEHHOCTEH, B Oxpana Tpyna M TexHUKa O€30MacHOCTH Ha TMPOM3BOJICTBE M B IIIKOJIE,
TOM 4HCJIe OCOOBIX | AKTyaJbHbIE BONPOCHI OXpaHbl TpyJa M TEXHUKM O€30IacHOCTH Ha
o0pa3oBaTeNbHbIX MMPOM3BOJACTBE M B MIKoJe, Ilemarormueckas mnpaktuka, IIpepnunmomnHas
noTpeOHOCTEH nmpaktuka, IloaroroBka Kk clxade M clada TOCYJapCTBEHHOI'O DK3aMEHa,
oOyJaromuxcst [loaroroBka K 3allMTe W 3alldTa BHIMYCKHOW KBaJW(UKAIMOHHOW paloTHI,
OcCHOBBI BOKaTCKOM 1€ATEIbHOCTH.
[IK-2 Cnoco6nocts | Ilcuxonorus, Ilemaroruka, @ Moayns  "Hayunble  ocHOBBI ~ ydeOHO- Texymui 1 YcTHBII onpoc
HCIIOJIB30BaTh npodeccuoHanbHOM  AedarenbHOCTH", OCHOBBI  HAy4YHOH  JI€ATENIbHOCTH KOHTpPOJIb 2 Pemenune
COBPEMEHHBIE cryneHTa, OCHOBbI MaTeMaTH4eckoid o00paboTku wuHopmanuu, MeToauka | ycHeBaeMOCTH MIPAKTHYECKUX
METOABI U 00y4YeHMsl U BOCIIMTAHUS MO MPopmIt0 TexHo1orusi, COBpeMEHHbIE TEXHOJIOTUH 3a1a4
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TEXHOJIOTUU oO0yuenus, OCHOBBI cHenuadbHONW menaroruku, OCHOBBI —CHEUHATBHON
o0yuyeHus u IICUXOJIOTHM,  OJIEKTPOTEXHMKAa M JJIEKTpOHMKa, Marepuanosenenue, | [Ipomexyrounas 6 OK3aMeH
JUarHOCTUKU CoBpeMeHHOE TPOM3BOJACTBO, MamuHoBenenue, [paduka, VYnpaieHue arrecranus
TEXHOJIOTUYECKMMH Tpoueccamu, KiaccHell pykoBoauTenb, TexHuueckoe
MOJICIMPOBaHUE,  AJTOPUTMBI ~ MaTeMaTHYeCKOW  OOpabOTKM  JaHHBIX,
ONeKTpOIHEPreTHKa, ANBTEpPHATUBHAS JJIEKTpodHepreTuka, OxpaHa Tpyaa u
TEXHHUKa OE30MacHOCTH Ha TPOM3BOJCTBE W B MIKOJE, AKTyaJbHBIE 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
mo QU3NYECKOW KylnbType s oOydatommxcs ¢ OB3 u  wHBaIMIOB,
Ilegarornyeckas npaxtuka, [loaroroBka k craye W caada rocyaapCTBEHHOTO
sKk3aMeHa, [oAroToBKa K 3aIIMTE W 3aIUTa BBITYCKHOW KBaJU(UKAIIMOHHON
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, TexHosorum wmamoro OusHeca, OKOHOMHKA, OKOHOMHUKA | YCHEBAaEMOCTHU MPAKTUYECKUX
o0pa3oBaTenbHON IIPUPOAONOJIB30BaHNUS, OcHoBBI IpeIPUHUMATEILCTBA, OcHoBBI 3a1a4y
cpeasl s MEHE/DKMEHTa, YIIpaBJICHUE TEXHOJIOTMYECKUMHU Iponeccamu, KitaccHbIi
JOCTUKECHUS PYKOBOIUTENb, OKOHOMHMKAa U YIpaBlcHHE 3HaHWAMM, VIHHOBanuoHHBIN | [TpomexyTrouHas 6 OK3amMeH
JUYHOCTHBIX, MeHeKMEeHT, [lpuxmagHoil MapkeTMHr U MeHemlkMeHT, CoBpeMeHHbIE aTTecTauus
METANpPEIMETHBIX U | TEXHOJIOTUN MapKeTHMHra M MEHEPKMEHTa, busHec-muianupoBanue, OCHOBBI
MpeIMETHBIX OM3HEC-TIJIaHUPOBAHUS, DKOJOTUYECKUE IMPOOIEMbI MPOU3BOJICTBA U 3aLIUTHI
pE3yJIbTaTOB okpyxatomiei cpenbl, CoBpeMeHHble NPOOJIEMbl HPOM3BOJICTBA W 3ALUTHI
oOy4deHus u okpyxarome cpenpl, OxpaHa Tpyna U TeXHHMKa O€30MaCHOCTH Ha
obecrieyeHus IIPOU3BOJICTBE U B IIKOJIE, AKTyaJbHbIE BONPOCHl OXpaHbl TPyJda M TEXHUKH
KayecTBa yueOHO- 0€30MacHOCTH Ha TNPOM3BOACTBE M B mIKose, [IpakTuka MO NOSyYEHUIO
BOCIIUTATEIBLHOTO MEPBUYHBIX MPOPECCHOHANBHBIX YMEHUN M HAaBBIKOB, B TOM YHCJIE NMEPBUYHBIX
mporecca YMEHHUH U HABBIKOB HAYYHO-UCCIIEIOBATEIICKON JEeATeIbHOCTH, [loaroToBka kK
CpeacTBaMH cllaue M cjaya rocyJJapCTBEHHOIO dK3aMmeHa, [loAroroBka k 3amuTe W 3aiura
IIPENO0/1aBaEMOr0 BBIITYCKHON KBaJM(UKALMOHHON PabOTHI.
mpeaMera
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[1K-8

crocobeH
MIPOEKTHPOBATH
oOpa3oBaTelIbHbIC
MIPOrpPaMMBbI

Monyne "HaydHble OCHOBBI y4eOHO- MpodecCHOHAIBHON AesTenbHOCTH",
OCHOBBI MPOEKTHOW JACATENBHOCTH CTyAeHTa, [paduka, VYmnpasieHue
TEXHOJIOTMYECKUMHU npoleccamy, VYupasnenue TE€XHOJIOTMYECKUMHU
npoueccamu, OxpaHa TpyJa U TeXHHKa O€30MaCHOCTH Ha IPOU3BOJICTBE U B
1KoJyie, AKTyajlbHbIE€ BOIPOCHI OXpaHbl TpyAa U TEXHUKH O€30IaCHOCTH Ha
MpOU3BOJACTBE W B MKoJie, lIpomsBoactBeHHas mnpaktuka, [Ipakthka mno
MOJYYCHHIO TPOPECCHOHATBHBIX YMEHHH U ONbITa NPOPecCHOHATHHON
nesTenbHoCcTH, [loAroToBka K caade M claya rocyJapCTBEHHOI'O 3K3aMEHa,
[ToaroToBKa K 3alIUTE U 3aIMTA BBITYCKHOW KBaJTH(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

pyemble

KOMIIET
eHINH

IIpoaBUHYTHIN YPOBEHb
c¢opMHPOBAHHOCTH KOMIIETEHIIM A

ba3oBblii ypoBeHb ¢(pOPMHPOBAHHOCTH
KOMIIeTEeH LM

IloporoBelii ypoBeHb ¢(h)OPMHPOBAHHOCTH
KOMIIeTeH M

(87-100 6asmmoB)
OTJIMYHO/3a4TEHO

(73-86 6as0B)
XOPOIII0/3a4TEHO

(60-72 Gamma)*
yJIOBJICTBOPUTEIBHO/3aUTEHO

OK-3

Ha  mpoaBuHyTOM  ypoBHE  CIOCOOEH
HCII0JIb30BaTh €CTECTBEHHOHAYYHbIE "
MaTeMaTHU4eCKue 3HAHUSA TUIS
OPUEHTUPOBAHUS B COBPEMEHHOM
UH(OPMALIMOHHOM IPOCTPAHCTBE

Ha 06a30BoM ypoBHE CIIOCOOEH HCIOIb30BATh
CCTCCTBCHHOHAYYHBIC n MaTEMAaTU4YCCKUEC
3HAHUS JJI1 OPUCHTHPOBAHMS B COBPEMEHHOM
MH(OPMaLOHHOM IIPOCTPAaHCTBE

Ha IOPOTOBOM YpOBHE criocobeH
UCIIOJIb30BaTh €CTECTBEHHOHAYYHbBIC u
MaTeMaTU4eCcKue 3HAHUSA TUTST
OPUEHTUPOBAHUS B COBPEMEHHOM
UH(GOPMAIMOHHOM MPOCTPAHCTBE

OIIK-1

Ha npoaBuHYTOM ypOBHE TOTOB CO3HABaTh
COLIMATbHYI0 3HAYMMOCTh CBOEH Oymyreit
npodeccuu, o0mamatb  MOTHBallUEH K
OCYILECTBIICHUIO npodheccuoHaTbHOM
JIESITCIIBHOCTH

Ha 0a3oBOM ypoBHE TOTOB CO3HaBaTh
COLMAIIBHYI0 3HAYMMOCTh CBOEW Oymayiuei
npodeccuu, 00IaaaTh  MOTHBAIMEH K
OCYIIECTBIICHHIO npoeCCUOHATBHON
JICSITeTIbHOCTH

Ha moporoBoM ypoBHE TOTOB CO3HaBaTh
COIMAJILHYKD 3HAYMMOCTh CBOEW Oymyiei
npodeccun, ob0magaTh  MOTHUBaNMEH K
OCYIIECTBICHHIO npodheCCHOHATLHOU
JICSITEIIbHOCTH

OIIK-2

Ha  npomsuHyTOM  ypoBHE  CHOCOOCH
OCYIIECTBJIATh O0yY€HHWE, BOCIUTAHUEC W
pa3BHUTHE C y4eTOM COIMAJIbHBIX,
BO3PACTHBIX, HCI/IXO(l)I/I?)I/I‘-IeCKI/IX n
WHIIMBHyalTbHBIX ~OCOOCHHOCTEH, B TOM
4ucIie 0COOBIX o0pa3oBaTeNbHbIX
noTpeOHOCTEN 00yUaromXCs

Ha 6a30BoM ypoBHE CIIOCOOEH OCYIIECTBIATh
oOydeHure, BOCIIUTAHUE U Pa3BUTHE C yUETOM
COLIMAJIbHBIX, BO3PACTHBIX, CUXO(DU3NIECKHX
U UHIUBUIYAIBHBIX OCOOCHHOCTEH, B TOM
qucie 0CO0BIX 00pa3oBaTeNbHBIX
noTpebHOoCTEN 00yyaroumxcs

Ha MOPOTOBOM YpOBHE criocobeH
OCYIICCTBIIATh O0yY€HHE, BOCIUTAHUEC W
pazBuTHE c YYETOM COITHAIIbHBIX,
BO3pPAaCTHBIX, HCI/IXO(i)I/I?;I/I‘IeCKI/IX )51
WHIUBUIYaJIbHBIX OCOOCHHOCTEH, B TOM
qucle 0CO0BIX 00pa3oBaTeNbHbIX
MOTpeOHOCTEN 00yUarOIIHIXCs

IK-2

Ha  mpoaBuHytoM — ypoBHE  CIOCOOEH
UCIIOJIb30BaTh  COBPEMEHHBIE  METOABl U
TEXHOJIOT'UH 06yquI/1$[ U JUAardHoCTHUK

Ha 6a3oBoM ypoBHE CrOCOOEH HCIOIh30BaTh
COBPEMEHHBIE  METOABl M  TEXHOJIOTUH
00y4eHHUs U AUArHOCTUK

Ha MOPOTOBOM YpOBHE croco0eH
WCIONIb30BaTh  COBPEMEHHBIE METOJbl |
TEXHOJIOTUU 06yqu1/I5[ 1 JTUArHOCTUK
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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. ®OoHABI OLEHOYHBIX CPEACTB BKJYAKT: YCTHBIA ONpPOC, PEIICHHE
NPAaKTHYECKUX 3a/lad, COCTaBJICHHE TECTOBBIX 3a/JlaHWM, MOATOTOBKa pedepaTos,

TECTHUPOBAHUE.

4.2 Kputepuu oumeHMBAHHSI CM. B TE€XHOJIOTHYECKOl KapTe pelTHHra

paﬁoqeii nporpaMmmbl THCHUIIIIUHDBI

4.2.1. Kpurepun oueHMBAHHMS IO OLUEHOYHOMY CpeACTBY 1 — yCTHBI

OIpoc

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

['pamoTHOE HCTIOTIB30BaHKE 4

cnenubuIecKoil TEPMUHOIOTHH

JloruuHOCTh U MOCIIEI0BATEILHOCTD 2

U3JIOKEHUSI MaTepuala

YMeHue oTBeuaTh Ha JJOMOJIHUTEIbHBIC 2

BOIIPOCHI

MakcuMaJbHbI 0211 8

4.2.2. Kputepuu OUEHMBAHMSI N0 OIEHOYHOMY CPeACTBY 2 — pelieHue

IMPAKTHYCCKUX 3aJa4

Kpurtepun ouennBanus

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 3aJITaHUN

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

KoanyecTBo 0a/1710B (BKJIAA 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 yIIPaBJIeHUSs
TEXHOJIOTMYECKHUMH MPOLECCAMM»

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

IIpakTuyeckue 3a1anus no 6a3oBoMy MoayJaro Ned
Tema: «MeToabl NPOEKTUPOBAHMS ONIEPATOPCKOro MHTep(delica cucTeM
KOHTPOJISA U YIIPABJICHUS TEXHOJOTHYECKMMH MPOLeCcCaMu»

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

Jlabopartopnas padota Ned. « Anumariusi 00bekToB 1FIX»

IIpakTH4yeckoe 3a1anne no 6a3oBOMy MOayJ110 Ne5
Tema: «TpeBoru u TpeHbI B CHCTEMaX KOHTPOJISI M yIIPABJICHUS
TEXHOJIOTMYEeCKHUMH 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-komnonenT MTU pacmudpoBbiBaeTcs Kak
a) Master Terminal Unit

6) Maximum Transmission Unit

B) Master Transfer Unit

r) Master Timing Unit

1) Maintenance Termination Unit

SCADA-kommonenT RTU pacmudpoBbiBaeTcs 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

') aBTOMaTU3UPOBAaHHBIM CHCTEMaM YIIpaBJICHHUs BHEITHUMHU MPOIleCCaMu
MIPEAPUATHS

J1) aBTOMaTH3UPOBAHHBIM CHCTEMaM TEXHOJIOTHYECKOM MOATOTOBKH NPOU3BOJICTBA

CornacHo TpexypOBHEBOM HepapXUH CPEACTB aBTOMATH3aI[UU IPOU3BO/ICTBA
(mupamuga aBromatu3zaiun), SCADA cucrema sIBIsIeTCsS MOCTaBIIUKOM WH(OpMAaLIUU
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 opranu3aiyy cTangapTHoro uHrepdeiica Ha ocnoBe COM ucnosb3yercs
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 nepexitoueHus GyHKIUN YIPaBIeHUs MEXIY OJHOTUITHBIMU MOAYJISIMU
B) opMupoBaHus "ropsiuero” pesepsa U3 MacCHBa MOJIYJICH, yCTaHOBICHHBIX 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 pacipeneraeHHon 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

6) United

B) Universal

r) Union

1) Undefined

15

Jlnst opraamn3anuu yHUGUIIMPOBAHHOTO CITOCO0a JOCTYIa K apXUBHBIM JJAHHBIM 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

ObecneueHrie BO3MOKHOCTH COBMECTHOM pabOThI MPOrpaMMHOI0 00eCIIeUeHuUs
Pa3HBIX MPOU3BOIUTENEH, QYHKIMOHUPYIONIMX HA Pa3HBIX alllapaTHHIX MIaThopMax,
B PA3HBIX NPOMBIIJICHHBIX CCTAX, ABJIACTCA LCIIbIO TCXHOJIOIUA

a) OPC

6) OCPB

B) SCADA

r) IEC

1) ODBC

17

OnepannoHHBIE CUCTEMBI PEATbHOTO BPEMEHH MPETHA3HAYCHBI JIJIS
a) YCKOpeHUs 00pabOTKU Omeparuii

0) obecrieyeHus MpeacKa3yeMoCTH BpeMeHH 00paboTKH ornepanuit
B) YJIYYIICHHUS JHHAMUYECKAX CBOMCTB CUCTEMBI

') MUHUMU3AIUU JJIUTEIBHOCTH 00pa0OTKH MPEephIBAaHUI

1) obecneyeHus BzaumoaencTeusi SCADA-PLC

18

1o xakoil npu4MHE B cUCTEMAaX PEAIbHOTO BPEMEHU OOBIYHO HE OPraHU3yHOTCS
MpOLIeAYyPbl OpraHru3alui BUPTYaJIbHOM amMsATu?

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 HEU30E)KHOTO MOSBIICHUS KOH(QIMKTOB, CBA3AHHBIX C paclpeaeieHuEM
IIaMATH

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

MPOLEYPBI

19

Crneuundukanus OPC, npeanasHaueHHas 1Ji1 OpraHU3aiuil 0OMeHa JaHHBIMU MEX]TY
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 O TEXHOJIOTMYEeCKOM Tpoliecce Ha dkpaH. Kakoii 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) koimdyectBoM OPC-cepBepoB

T') KOJMYECTBOM IIETI0YEK OJIOKOB

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

24

Jis n300pakeHus €IMHOTO MPOCTPAHCTBEHHO COCPEIOTOYCHHOTO 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 (MepeMeHHO) 3HaUeHHE

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 TPEH/IbI PEaIbHOTO BPEMECHU
T') 9TO BOOOIIE HE O TPEHIAX

Hroro:

26
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BOITPOCHI K DK3AMEHY 11O JIUCHUIIJIMHE

«YHOPABJIEHUE TEXHOJIOTHYECKHUMMU ITPOUECCAMMN» 7 cemecTp

1.

10.

11.

12.

13.

14,

Ha3snauenme # CTpyKTypa KOMIIOHEHTOB WH(OPMALMOHHONW CHUCTEMBI
yopasienuss TexHojorudeckum mpoueccoM (MCKVYTII). HeobxomumocTs
ucnonb3zoBanuss SCADA-cucteM Ipu OpraHu3aldyd aBTOMAaTU3HPOBAHHOIO
yHIPaBICHUS TEXHOJOTUYECKHUMHU MPOLIECCAMHU.

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

Pons u mecto SCADA-cucteM npu noCTPOEHUU €AMHOTO0 MHPOPMALIMOHHOTO
IPOCTpaHCTBA IPOU3BOICTBEHHOTO pEeANPUITHSL. Knaccuduxanus

uHpopmalmoHHblx  ypoBHed moctpoeHuss SCADA. BsaumopeiicTBue
«SCADA-MES-ERP».

Crpykrypa 00BEKTOB ABTOMATHU3aLIUH. BapuanTsl CTPYKTYP
ABTOMATU3HPOBAHHBIX CHUCTEM YIIPAaBJICHUS TEXHOJOTMYECKUMH IpOIECCaMu
(ACYTII). Pexwumbl ynpasienus B  ACYTIL.  MuoroypoBHeBas
kinaccudpuxanus ACYTIL

Tumnosas TpexypoBHeBas ctpykrypa ACYTIIL.

Hasznauenne u cocras noneBoro ypoBHss ACYTII. Tunbl curHanbHbeIX MOIYJIEN
BBOJA/BbIBOAA. [IoHATHE YHUDUIIMPOBAHHBIX IMAlIa30HOB CUTHAJIOB.

Ha3znauenne M OCOOCHHOCTH MPUMEHEHUS KOMMYHHUKAIIMOHHBIX MOYJIEH.
[Tonsitue mpombiniuieHHON ceTu. [lponenypa obmeHa wHbOpMaIMEH MEXITy
curdHajabHbiMUA MoyssiMu 1 TTJIK.

CocraB  SCADA-cuctemsr Proficy 1FIX. V3mer i1FIX. OcoGennoctu
UCIIOJIb30BAHUS PA3JIMYHBIX TUIIOB y3JIOB.

[Ipennoceiiku  pa3paObOTKM W Pa3BUTUS YHUBEPCAJIBHBIX IMPOrPaMMHBIX
CPEACTB  aBTOMATH3allMM. OTallbl  Pa3BUTHS  NPOTPAMMHBIX  CPEJICTB
ABTOMATHU3AaLIUH.

S3piku Bu3yanpHOTO TporpamMmupoBanus. Ctangapt MOK 61131-3. Tunst u
oco0eHHOCTH npruMeHeHus MOK-s3bIKOB.

SCADA-cuctema kak OTKpbITasi cucteMa. OpraHuzaiusi B3auMOJIEHCTBUS
SCADA-cucTeMbl 1 TEXHOJIOTHYECKOTO 000pY10BAHHUS.

OmnepalimoOHHBIE CHUCTEMBI PEATBHOTO BPEMEHH: OTpEIeICHHE, KilacCupUKaIus,
HEe0OXoauMOCTh uctoyib3oBanus npu nocrpoeHuun ACYTII. TpeGoanust nms
obecrieueHns pexuMa peaabHOTO BpeMeHU. [IpuMephl oneparmoHHbIX CHCTEM
pPEAIBHOTO BPEMEHH.

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

Ocob6ennoctu  OPC DA-cepBepa. PexxuMbl dTeHMsi/3anmucu JaHHBIX TIPH
ucnonb3oBanun OPC DA. BapuanTel apxutektyp, ucnonszyommux OPC DA.
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15.

16.

17,

18.

19.

20.

[Tpumenenune OPC HDA.

Crnemudukammmst OPC  UA: 0CoOEHHOCTH, HEOOXOAMMOCTh pPa3pabOTKH.
Apxurektypa OPC UA. Cepsucsl OPC UA. YV3nst OPC UA.

baza nanneix SCADA-cuctemsl. CTpykTypa 6a3sl nanubix Proficy iFIX. Tumnbst
omoxoB. Hasnauenue nenouyek OnokoB. [locnemoBaTensHOCTH pa3pabOTKU
6a3b1 nanabix SCADA-niporiecca.

Ctpyktypa u coctaB 0a3bl maHHbiX Proficy iFIX. BapuwanTsel HacTpoWku u
opraHu3ainuu Iernouyek OsokoB 0a3el jgaHHbIX 1FIX. Tumbel OmokoB 0asbl
nanubix [lonst 65okoB, mepuoawl ckaHupoBaHus. dazupoBaHue. JlpariBepbl
BBOJ1a/BbIBOAA. JlpatiBep SIM.

[TonsTue ABTOMAaTU3UPOBAHHOI'O pabouero MecTa (APM)
orepaTopa/aucrerdyepa  TEXHOJIOTMYECKOTO polecca. Muemocxema
TEXHOJIOTMUYECKOro mnporiecca. TpeboBanus k pazpadotke APM u MHEMocxeMm.
Knaccudukanus wmuemocxem. KommonoBka mnpubopoB. TpebGoBanus k
sproHomuke APM.

CoObiTus u TpeBoru B SCADA -cucteMax. [IpruurHbl BOSHUKHOBEHUS TPEBOT U
coObITuil. Bunel TpeBor. Tunossie TpeBoru. Opranu3anus MoaCUCTEMbI TPEBOT
B Proficy iFIX.

[Tonsitue tpenga. Knaccupuxanus TtpenaoB. Opranuzanus MOJCUCTEMBI
tpernoB B Proficy iFIX.
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JIucr BHECeHHuS U3MeEHEeHM il
JOTIOTHCHUSI ¥ U3MEHEHUS B pa00UyI0 MPOTrpaMMy TUCITUTLIAHBI
Ha 2019/2020 y4eOHnbIii TOT

1. Choucok mureparypbl OOHOBJICH Y4YeOHBIMU U Y4eOHO-METOJAMYECKUMHU W3JIaHUSMU,
AJIGKTPOHHBIMU ~ 00pa3oBaTeNbHBIME  pecypcamMu. OOHOBIIEH TEpeYeHb COBPEMEHHBIX
npoeCCHOHATBHBIX 0a3 JaHHBIX U WH(POPMAIMOHHBIX CIIPABOYHBIX CHUCTEM M COTJIACOBaH C

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

2. OOHOBIIEH TepeyueHb JUIICH3HOHHOTO POTPAMMHOTO 00ECTICYCHHUS.

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

Pabouas nporpamma nepecmoTpeHna u ooopena Ha 3acenanun 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

44



JIucr BHECeHHS N3MEHEeHM il

JIOTIOJTHEHUST U KI3MEHEHHMSI B pa00YyIO IPOrpaMMy JTACITUTUTHHBI
Ha 2020/2021 y4eOHbIii TO1T

B mporpammy BHOCSTCS CIeIyIOIIME U3MEHEHUS:

1. OOHOBNEHBI TUTYJIBHBIE JUCTHI pabodeld MporpaMmbl, (OHAA OIEHOYHBIX CPEICTB B
CBSI3U C W3MEHEHHMEM BEJIOMCTBEHHOW MPHUHAMICKHOCTH — MHHHCTEPCTBY HPOCBEIECHUS
Poccuiickoit @enepanuu.

2. O6noBnena u cornacoBana ¢ Hayunoit Oubmmorexoit KI'TIY um. B.II. AcradneBa
«Kapra nureparypHoro oOecriedeHus (BKJIIOYAsi SIEKTPOHHBIE PECYPCHI)», COAEpIKaras
OCHOBHYIO U JIONIOJIHUTEIBHYIO JTUTEPATypy, COBPEMEHHbIE IPOeCCHOHANbHbIE 0a3bl JAHHBIX U
UH()OPMALIMOHHBIE CIIPABOYHBIEC CHCTEMBI.

3. O6noBnena «Kapra marepuaabHO-TEXHHUYECKOW 0a3bl AUCIMILTUHBDY, BKIIFOYAFOIIAS
ayJIMTOPUU JUIS TPOBEJCHUS 3aHATHH JIEKIMOHHOTO THUIA, 3aHATUH CEMHHApPCKOTO THIIA,
KypCOBOTO MPOEKTUPOBAHMS (BBIIOJHEHUSI KYPCOBBIX paloT), TPYMITOBBIX U WHAWBUIYaTbHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS YCIIEBAaeMOCTH U IIPOMEKYTOYHOM aTTecTaluy, HOMELICHUS
JUIsl camocTosITeNbHOM pabotel oOywaromuxcst B KI'TIY um. B.II. AcradbeBa) n kommiekc
JHMLEH3HOHHOTO ¥ CBOOOIHO PACHPOCTPAHAEMOT0 IPOTPaMMHOTO 00ECIICUCHUSI.

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

BneceHnHbie U3MEHEHUS YTBCPIKIAIO:

3aBemyromuit kadenpoit e, C.B. boptHOBCKU#

Onobpeno HMCC(H)
WucTuTyTa MaTeMaTuku, (GU3UKU U HH)OPMATUKH

«20»_05 2020 ., mpoTokos 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 BHOCATCS CIIEIYIOIIME U3MEHEHHUS:

1. O6HoBnena u cornacoBana ¢ Hayunoit OmbOmmorekorr KITIY um. B.II. Acrtadbera
«Kapra nurteparypHoro obecneueHus (BKJIIOYas 3JIEKTPOHHBIE PECYpCHI)», COAEpIKaIas
OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATypy, COBpeMeHHbIEe podeccuoHaNbHble 0a3bl JaHHBIX U
WH(OPMAITMOHHBIEC CIIPABOYHBIC CHCTEMEI.

2. ObnoBnena «Kapra marepuaabHO-TEXHMUYECKOW 0a3bl AUCHMILTUHBI», BKIIIOYAIOIIAS
ayIUTOPUU JUISl TIPOBEICHHS 3aHATHM JIEKIIMOHHOTO THUMA, 3aHATHM CEMHHApPCKOro THIIA,
KypPCOBOTO MPOEKTHUPOBAHUS (BBIMOJHEHHSI KYPCOBBIX pa0OT), IPYIIOBBIX U WHAUBHUIYaIbHBIX
KOHCYJIbTallMi, TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUYHOM aTTECTAllH, TOMELIECHUS
IUIsL camocTosTeNnbHOM paboTel oOywarommxcst B KI'TIY um. B.II. AcradbeBa) u kommiekc
JUIEH3UOHHOTO U CBOOOIHO pacpoCTPaHsIeMOro IPOrpaMMHOr0 00eCIeYeHHUs.

[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

46



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. O6noBinena «Kapra marepuaabHO-TEXHUYECKON Oa3bl TUCIUILIIMHBDY, 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.
MNPOLHECCAMMW»

AJIs1 00y4aroImMxcs 00pa3oBaTe/bHOM MPOrpaMMbl

KAPTA JIMTEPATYPHOI'O OBECHEYEHUA TUCIUIIJINHBI « YITPABJIEHUE TEXHOJOI'MYECKUMHAU

Hamnpasnenue noarorosku 44.03.01 Ilenarornyeckoe oOpazoBaHue, HaPaBICHHOCTD (TPO(HIIb) 00pa30BATEIBHON IPOrPAMMBI

Texnonorus
10 3204HO popMe 00yUeHust

HaumenoBanue

Mecto
XpaHEeHHS/3TEKTPOH
HBIN ajipec

Kon-Bo
9K3EMIUISIPOB/
TOYEK JJOCTYyIa

OcHoBHasi JIUTEpaTypa

Kanynun, JI.B. Undopmanmonnas crpykrypa npeanpusarus : yueonoe nocoodue / JI.B. Kanynun, A.C. O9BC NunuBuyansHbIi
Ky3ueunos, E.E. HockoBa ; MunucrepctBo o0pa3zoBanus U Hayku Poccuiickoit @enepanuun, Cubupckuii | « YHUBEpCUTETCKasl | HEOIrpaHUYEHHbIN
®enepanbHblil yHuBepcuTeT. - KpacHosapck : Cubupckuii ¢penepanbublii yHuBepcutet, 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 IpoekTrpoBaHus u ynpasieHus: SCADA-cuctemsl : yuebHoe nocodue / 9bC WNHauBunyanbsHbINA
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 MpogeccuoHanbHOro 00pa3oBaHus « TaMOOBCKHIA TOCYJapCTBEHHBIN TEXHUYECKUN OHJIAMH»
yHuBepcuteT». - Tam60B : U3narensctBo ®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, OMcKuii rocy1apcTBEHHbBIN TEXHUYECKHI «YHUBEPCUTETCKAsI | HEOTPAaHUYEHHBIN
yHuBepcuteT. - Omck : U3narensctBo OMI'TY, 2017. - 112 c. : Tabmn., cxeM., ui. - bubauorp. B kH. - 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 00pa30BaTEIbHOE YUPEKACHHUE BBICIIETO TPO(HEeCCHOHATLHOTO 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 ke [Dnextponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=427985
Cxuptnamze, A.I'. IlpoektupoBanue enuHOro HH(DOPMAIMOHHOTO MPOCTPAHCTBA BUPTYaJIbHBIX 3BbC WNHnuBunyanbsHbId
npennpusaTuii : yueonuk / A.I'. Cxuptnamze, A.B. Cksopuos, 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 [Daexrponnsiii 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 0KHO A0CTyna 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. — Mocksa, 1992— .

Hayunas
onobanorexka

JIOKaJIbHAS CETh
By3a

Elibrary.ru [OnekTpoHHBIi pecypc] : aneKTpoHHas 61MOaroTeyHast cucteMa : 0a3za JaHHBIX COIEPKUT
CBeJleHUs 00 OTEYECTBEHHBIX KHUTaX U MEePHOANYECKUX M3/IaHUSAX MO HAayKe, TEXHOJIOTUH, METUIIMHE U
obpazoBanuto / Poc. unpopm. noptan. — Mocksa, 2000— . — Pexxum 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 oubnmoreka (MOB)

https://icdlib.nspu.ru
/

WNHnuBuayanbHbIin
HEOTPaHUYEHHBII
JOCTYII

CornacoBaHo:

”

['y1aBHBIN OMOIMOTEKADD [

+|  ®oproBa A.A.

(1OJIKHOCTD CTPYKTYPHOI'O IoJpa3aeneHusi)  (IOANUCH)

(®amunus 1.0)
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4.2. Kapra maTepuajibHO-TeXHUYECKOH 0a3bl IMCHUNIMHBI
«YrpaBJ/ieHHe TeXHOJOTMYeCKUMH MPOoLeccaMu»

AJIs1 00y4aroImMxcs 00pa3oBaTe/bHOM MPOrpaMMbl
Hanpasnenue noarorosku 44.03.01 Ilenaroruueckoe oOpa3oBanue,
HaIpaBJICHHOCTH (Mpoduiib) 00pa3oBaTeIbHON MporpaMMbl TexHOIOTUs
110 3204HOM (popMe 00yUeHust

Ayauropus \ Ob6opynoBaHue

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

660049, KpacHosipckuii kpaid, Kommbrorep ¢ BBIX00M B HHTEpHET — 9 T, yueOHast
r. Kpacnosipck, yiu. Ilepencona 7 Jnocka- it
(xopmryc Ned), Ne 2-07 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 JTULICH3HS);
Google Chrome — (CBoGoaHas JHIIEH3HS);
Mozilla Firefox — (CoGoaHast auiieH3us);
LibreOffice — (CBo6onnas nuiensuss GPL);
XnView — (CBoOo/1Has JTHIICH3HS);

Java — (CBoOogHAs THUIICH3HS ),

VLC — (CrobomHas JIUIICH3US ),

du3snka ¢ komnbroTepoM B 1ikoie (Jorosop Ne 223
ot 23.10.2017);

Buptyanbhslit npaktukym o ¢usuke (JJoroBop Ne
5642934 ot 26.10.2015);

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

660049, KpacHosipckuii Kpaii, VYuebHas gocka-11mrt., mpoekrop-11rT., KOMIBIOTEP-
r. Kpacnosipck, yiu. Ilepencona 7 lurt., MmapkepHast Jocka- 1 T., 1eMOHCTPAIMOHHBIN
(xopmyc Ned), Ne2-11 cTo-1mT.
Linux Mint — (CBob6osnast auiiensus GPL)
660049, KpacHosipckuii Kpaii, MapxkepHas gocka-11T., UHTepakTUBHAs JJocka-1lmT
r. Kpacnosipck, yiu. Ilepencona 7 C BCTPOCHHBIM MTPOCKTOPOM; yaeOHOE 000pyI0BaHNE
(xopmryc Ned), Ne 3-04 M0 MEXaHMKe (MaluHATIIEKTPOHHBIN OJI0K)- 9 mIT.,

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, KommiekT ygeOHOro o60py10BaHus Mo
r. Kpacnospcek, yi. Ilepencona 7 pPOOOTOTEXHUKE, MOJTUTOH-31IT., MAPKEpHAas 10CKa-
(xopmyc Ne4), Ne 2-12 lmT.
660049, KpacHosipckuii Kpaii, [TpoexTop-1mT,yue6Hast Jocka-21IT,KOMIBIOTED -
r. Kpacnosipck, yiu. Ilepencona 7 It
(xopmryc Ne4), Ne 1-10 Linux Mint — (CBo6oanas siutieH3ust 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
(koprryc Ne4), Ne3-03

Mapkepnas gocka- 1t

660049, KpacHosipckuii Kpaii,
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 8 (nuuen3ust 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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