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Pabouas mporpamMma  JUCHUIUIAHBI «HpopmarmonHoe COMPOBOXK/ICHHE
TEXHOJIOTUYECKUX MPOILIECCOB» COCTaBJI€HA KaHI. TeX. Hayk, jgoueHrom W.B.
[TagpuHbIM

Pabouas mporpamMmma AUCHUIITHHBI 00CY’K/IeHA Ha 3aceIaHnu Kadeapbl TEXHOIOTHH U
MIPEAIPUHUMATEIIBCTBA

06 mas 2020 r., mporokon Ne 5
3aBenyromuiei kadeapoi

KaHJI. T€X. HAYK, JIOLECHT Z C.B. boptHOBCKUi

Ono6peno HMCC(H)
HNHctutyTa MaTeMaTuku, GU3UKH U UHPOPMATUKH

20 mas 2020 r., mpoTokos Ne 8

[Ipencenarens 4, CB. bopTtHOBCKMI

PaGouass  mporpamma  mucummuiuHbl  «MHGOpMaOHHOE  COMPOBOXKACHHUE
TEXHOJIOTUYECKUX IMPOLECCOB» AaAKTyaJlU3UpPOBAHA  KaHJ. TE€X. HayK, JOLEHTOM
kadenpsl TexHosoruu U npeanpuHumatenbersa M.B. [agpuabiv

Pabouast mporpamMmma AMCHMIUIMHBI YTBEPXKICHA HA 3acelaHuy Kadeapsl TEXHOIOTUU
Y TIPEANPUHUMATEIIHCTBA

12 mas 2021 r., mpotokoi Ne 7

3aBenyromieit kadeapon

KaHJI. Te€X. HAayK, JOLEHT 7 C.B. bopTHOBCKUI

Ono6peno HMCC(H)
WNuctutyTa MmaTemaTuku, GU3MKU U HHPOPMATUKH
21 mas 2021 r., mpoTtokosa Ne 7

[Ipencenarens 7 A C.B. bopTHOBCKU



Pabouas  mporpamma  aucuumuimHbl - «MHOpManMOHHOE — CONMPOBOXKIEHUE
TEXHOJOTUYECKUX IIPOLIECCOBY» AKTYAJIIM3UPOBAaHA  KaHJ. TEX. HAyK, JOLEHTOM
kadenps! TexHonornu u npeanpunumMarensctsa U.B. lagpuabiv

Pabouast mporpamMmMa IHCHMIUIMHEI YTBEPXKACHA HA 3acelaHny Kadeapsl TEXHOJIOTUN
Y TIPEANPUHAMATEIHCTBA

11 mas 2022 r., npotokoia Ne 7

3aBenyromiei kadeapou

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

Onobpeno HMCC(H)
WNucTuTyTa MaTeMaTuky, GU3uKu U HHPOPMATHKU
12 mas 2022 r., mpotokos Ne 8

[Ipencenarens 7 \ C.B. bopTHOBCKUIA



1. NMOACHHUTEJIBHASA 3AIIUCKA

1.1. MecTO AUCHUILIHHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

[Iporpamma AMCHMIUIMHBI pa3padOTaHa B COOTBETCTBUH C (enepaabHbIM
rOCyJapCTBEHHBIM  00pa30BaTENbHBIM CTaHAAPTOM BBICIIErO0 00pa3oBaHUA IO
HanpaBneHuto mnoArotoBku: 44.04.01 Ilemarormueckoe oOpa3oBanue  (ypOBEHb
MarucTpaTryphbl), YTBEP)KJICHHbIM MPUKa30M MUHUCTEPCTBOM OOpa30BaHMsI U HAayKH
Poccuiickoit penepanuu ot 22 despans 2018 r. Ne 126; denepanbabiM 3akoHOM «O0
obOpazoBanuu B P®» ot 29.12.2012 Ne 273-03; mpodeccroHadbHBIM CTaHAAPTOM
«Ilengaror», yTBEpKIEHHBIM MPUKa30M MHUHUCTEPCTBA TPYAA U COLMATBHOUN 3alIUTHI
Poccuiickoit ®eneparu ot 18 oxTsi6psa 2013 r. No 544H.; HOpMATUBHO-TIPABOBBIMU
NOKYMEHTaMH, pErTIaMEeHTHPYIOIIUMH o0pa3oBaTeNbHbIN porecc B
KTTIY um. B.I1. ActadbeBa 1o HampaBiieHHOCTH (mpoduiio) o0pa3oBaTeIbHOM
nporpammMbl @U3NYECKOE U TEXHOJIOTMYECKOE 00pa30BaHUE B HOBOW 00pa30BaTeIbHOM
MpaKkTUKe, O4HON (opMbl OOyYeHHs B MHCTUTYTE€ MaTeMaTUKW, (QUIUKH U
unpopmaruku KI'TIY um. B.I1. Acradresa ¢ nprucBoeHreM KBaTU(DUKAIUU MarucTp.

JucummiriHa OTHOCUTCS K BApUaTUBHOM YacTU y4eOHOTO TjIaHa.

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

OO0mmast TpyA0eMKOCTh JUCITUTUIMHBI COCTABJISET 2 3aU4eTHBIX CIWHUIIBI, /2 Jaca.
Jlucuuminaa, corjgacHo rpaduky ydeOHOTO mpolecca, peannsyercsa Ha 2 Kypce Bo 2
cemectpe. @opMa KOHTPOJIS: IK3AMEH.

1.3. eap wm 3agauu aucuumianHbl «HopMalnuoHHOE CONMPOBOXKIEHUE
TEXHOJIOTMYEeCKHUX MPOLECCOB)

Heabo wu3yyeHusi IUCUMIUVIMHBI SIBJsIETCSl — YIIyOJIeHHOE M3Yy4YCHHE
0o0y4arouMMUCs KOMIIOHEHTOB COBPEMEHHBIX CHCTEM YJAJICHHOTO KOHTPOJIS U
YIOPaBJICHUS TEXHOJOTMYECKHMMHM NPOLECCAMH, HM3yYEHHE METOJOB IOCTPOCHHUS
3¢ (PEKTUBHBIX CHUCTEM aBTOMAaTUYECKOIO W aBTOMATU3MPOBAHHOIO YIMPAaBIICHUS
TEXHOJIOTUYECKUMH MPOIIECCaMHU, C HCIOJIb30BAHUEM MPOrpaMMHO-aNMNapaTHBIX

koMmIuiekcoB SCADA.



3agaum:

e (hOpMHUPOBAHNE TEOPETUUCCKUX 3HAHUN M MPAKTUUECKUX HABBIKOB, MTO3BOJISIOIINX

IIOHUMAaTb W IPHUMCHATH (I)YHI[aMeHTaHBHLIC U TICPpCAOBBIC 3HAHUA W HAYYHBIC

MPUHLMUIBI, JIEXKANIME B OCHOBE METOAOB INPOEKTHPOBAHUS, pa3pabOTKU U

OKCILTyaTalluid COBPCMCHHBIX CPCACTB W CHCTCM ABTOMATH3allUHM, YIIPABJICHHA,

KOHTPOJIA TEXHOJIOTMYCCKHMMU IIPOLECCaMU U IIPOMU3BOACTBAMMU,

° OpPMHUPOBAHME KOMIIETEHIINI, 3HAHUU U YMEHUI B 00JIACTH IIPOEKTUPOBAHUS
M M

p33pa6OTKI/I N OKCIUIyaTallii CHUCTCM  AOUCIICTUCPU3AINHN TCXHOJOIMYCCKHUX

mpoueccoB, MOACIMPOBAHUA pa6OTBI N IIPOCKTHUPOBAHHA CHCTEM KOHTPOJA H

yOpPaBJICHUS] TEXHOJIOTMUYECKUMHU TporeccaMu Ha 0aze cranaaptHeix SCADA-

CHUCTCM.

1.4. OcHoBHbBIE pa3ieybl COJEePKAHNS

1.

Porb u Mecto HMHPOPMAIIMOHHBIX CHUCTEM KOHTPOJISI M YIpaBICHUS
TEXHOJIOTMYECKUMHU  IPOIECCaMM B IPOM3BOJACTBEHHOM  ITpOIECCe
PEANPUSATHS.

CTpyKTypa U COCTaB CHUCTEM KOHTPOJISI M yHPaBJIEHUS TEXHOJOTHUYECKUMH
ITPOLIECCAMH.

[IporpaMMHOe  obecrieueHWe  CHUCTEM  KOHTPOJS W YyNpaBJCHUS
TEXHOJIOTUYECKUMH MPOLECCAMM.

ba3za nmaHHBIX B cHUCTeMax KOHTPOJII M YIPaBJIEHUS TEXHOJOTMYECKHUMHU
IIPOLIECCAMH.

MeTonbl TPOEKTUPOBAHMS OMEPATOPCKOTO MHTEpdeiica CUCTEM KOHTPOJIS U
YIIPaBJIEHUS TEXHOJIOTUYECKUMU MPOLIECCAMH.

TpeBoru U TpeHAbl B CUCTEMAX KOHTPOJIS U YIPABICHUS TEXHOJIOTMYECKUMU

npoIeccamM.

1.5. IlmanupyemMsble pe3yabTaThbl 00y4eHUs

[Ipouiecc m3yuyeHuss AUCHUILUIMHBI HamNpaBlieH Ha (POPMUPOBAHUE CIETYIOLIUX

KOMIIETEHIIUH:

e JIK-3 — cmocoOHOCT,  OpPraHU30BbIBATH  HAYYHO-UCCIEI0BATEIHCKYIO

ACATCIBHOCTD 06y‘{aIOHlI/IXC}I



e [IK-4 — cmocoOHOCTh (opMHUPOBATh y OOYyYaIOIIUXCS YMEHHUS HNPUMEHATH

(1)I/IBI/I‘ICCKI/IC N TCXHOJIOTHYCCKUC 3HAHMA IIpU PCIICHUU y‘{€6HI>IX, y‘-IC6HO-

HCCICAOBATCIIBCKUX U UCCICAOBATCIIbCKUX 3a4a4

e [IK-5 —

CITOCOOHOCTbD

YCTaHaBJINBATb

COOTBCTCTBHUC

MEXITY

Q)YHI[aMGHTaJILHLIMH (1)I/I3I/I‘ICCKI/IMI/I SHAHMWAMU U IIPUKIIAIHBIM UX XaPaKTCPOM

3a;1aq1/1 0CBOCHUA

HJIaHI/IpyeMLIe Pe3yJIbTAThI

Koa pesyabrara

TUCITUTITIMHBI 00y4eHHs 10 AUCHMUILIMHE o0y4eHusi
dbopmupoBanue 3HaTh: [1K-3,
TEOPETUYECKUX 3HAHUM |— METO/bI IPOCKTHPOBAHMS U [1K-4,
U TIPAKTUYECKUX peanu3aiuu CpeicTB ITIK-5
HABBIKOB, JTUCTIETYSpU3AIUU U YIIPABICHUS
MO3BOJIIOIINX TEXHOJIOTUYECKUMHU MPOIECCaMU;
IIOHUMATb U IPUMCHATD |— QCHOBHBIC IIPUHIIUIIBI
(pyHnamenranbHble 1 (YHKIIMOHUPOBAHUS CUCTEM
HEPCAOBLIC 3HAHUA 1 JUCIICTYCPHU3aLMU U YIIPABJICHUS
HAY4HBIC IIPUHIIMIIbI, TEXHOJIOTUUYCCKHUMHU IIPOLICCCaMHU.
JIC)KaImre B OCHOBEC YMerh:

MCTOI0B — YCTaHaBJIUBaTh U HACTPANBATh

IIPOCKTUPOBAHHNA, porpaMMHOE 00ECTICUCHHE

pa3paboTKH 1 SCADA-cuctem (Ha mpumepe

SKCILTyaTalliu Proficy iFIX);

COBPEMEHHBIX CPEACTB | poexTHpOBATH CPENCTBA

1 CUCTCM JTUCIIETYEPU3AIMH U YIIPABICHHSI

aBTOMAaTH3allNH, TEXHOJIOTMIECKUMH IIPOLIECCAMH C

YUPABICHWA, KOHTPOIAL | yenonpzosannem SCADA-

TCXHOJIOTMICCKUMU cucteMmsl Proficy iFIX.

npoueccamMu U Biazern:

TPOU3BOACTBAMH — OIBITOM pazpaboTku 151
COBEPIIICHCTBOBAHUS METO/IOB
IPOEKTUPOBAHHUS CUCTEM
JTUCTICTYEpHU3AIMN U YIIPABICHHUS
TEXHOJOTHYECKHMH MPOLIECCAMHU.

dbopmupoBaHue 3HaTh: [K-3,

KOMOeTeHIUH, 3HaHul |— Mmecto SCADA-cucreMm B I1K-4,

¥ yMEHHI B 00J1aCTH UH()OPMAITHOHHOM CTPYKType ITIK-5

MIPOCKTUPOBAHMSI,
pa3paboTKH U
IKCIUTyaTaIi CUCTEM
JTUCTIeTYepU3aIuu
TEXHOJIOTHYECKHUX

MPOU3BOJACTBEHHOTO
MPENPUSITHS,

— TenaeHuuu pazputusg SCADA-
CHCTEM U TeXHOJIOTHM, CBI3aHHBIX
C MPOEKTUPOBAHUEM U




MPOIIECCOB, paspabotkoit SCADA-cucrewm;

MOJICIIMPOBAHUSI — OCHOBHBIE ITOJIOXKECHHUSA U
paboThHI U TeHaeHuu pazsutust OPC-
MIPOECKTUPOBAHUS TEXHOJIOTUU,

CHUCTEM KOHTPOJIA U — TPUHIUITBI Pa3pabOTKU
YIIpaBJICHUSL aBTOMATHU3HUPOBAHHBIX pa60qI/IX
TEXHOJIOTUYCCKUMHU MECT OIepaTOPOB/IUCIICTUECPOB
npoleccaMu Ha 6ase TCXHOJOTHYCCKHUX ITPOLICCCOB.

ctanaapTHeiX SCADA- | YMeTh:

CHCTEM. — MPOEKTHPOBaATh 0a3y JaHHBIX
SCADA-cuctemsr;

— paspabaTbIBaTh MOACUCTEMY
tpeBor SCADA-cucremsr,

— MPOCKTHUPOBATH M PEAIN30BHIBATH
MHEMOCXEMBI TEXHOJIOTHUECKUX
MIPOIIECCOB C MUCITOJIH30BAHUEM
SCADA-cuctemsr iFIX.

Biaagers:

— ONBITOM pa3pabOTKU U
WCIIOJIb30BaHUs MOJICTICH
TEXHOJIOTUYECKHX MPOIIECCOB U
00BEKTOB yIPABJICHUS.

1.6. KoHTpoJib pe3yibTaTOB OCBOEHUS JUCHMUIINHBI.

B xome u3ydeHHMsS IUCHUIUIMHBI HCTOJB3YIOTCS TaKWe METOJBI TEKYIIETO
KOHTPOJISI yCIIEBAa€MOCTH KaK YCTHBIM OMNpOC, pelIeHre NPaKTUYECKUX 3aad,
BBITIOJIHEHHUE KOHTPOJBHBIX pabOT M TECTOBBIX 3ajanuii. dopmMa UTOroBOro KOHTPOJIS
— JK3aMeEH.

OrneHOYHbBIE CPEACTBA PE3YIHTATOB OCBOCHUS AUCIUIUIMHBI, KPUTEPUU OIEHKH
BBITIOJTHEHHS 3aJaHWi TPEACTaBJICHBI B paszzeie «DOHIbI OIEHOYHBIX CPENICTB IS
MPOBEJCHHS MTPOMEKYTOUHON aTTECTAllMW»: YCTHBIN OMPOC, pelieHHe MPaKTHUYECKUX
3a/lay, COCTaBJICHUE TECTOBBIX 3aJlaHWW, TOJATOTOBKa pedepaToB, BHITIOJHEHNE
KOHTPOJIbHBIX pPad0T, TECTUPOBAHHUE.

1.7. TlepeuyeHb o0oO0pa3oBaTeJbHBIX TEXHOJIOTHI, MCIOJb3yeMbIX NPH
OCBOEHUM TUCUMILINHBI

CoBpeMeHHOE TpaaulIMOHHOE OoOy4yeHue. B mpoliecce 0CBOEHUSI NUCUUILTUHBI

HCTOJIB3YIOTCA pa3zHooOpa3HbIe BUJIbI TSI TENbHOCTH oOyyJarormxcs,

9



OopraHu3alMoHHble GOpMBI H  METOAbl O0ydeHus: JabopaTopHbIE 3aHATHUSA,
caMOCTOSITeNIbHAs, WHAUBUAyajbHas M TpynmnoBas (OpMbI OpraHU3aluu y4eOHOMU

ACATCIBHOCTH. OcBoeHue JUCHUITIINHBI 3aKaHYNMBACTCA DK3aMCHOM.
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2. OPTAHU3ALIMOHHO-METOANYECKHUE JOKYMEHTbBI

2.1.

JJIS 00y4aK0IIUXCcsi 00pa3oBaTeJIbHOM MPOrpPaMMbl

Hanpasnenue noarorosku 44.04.01 Ilenaroruueckoe o0pa3oBaHue,
HanpaBlIeHHOCTH (Tpo¢uiib) 00pazoBaTeIbHOM MporpaMmbl PU3NYECKOE U TEXHOJIOTHYECKOE 00pa3oBaHue

B HOBOI 00pa30BaTENIbHOM MPAKTUKE

1o o4HoI ¢opMe 00yueHUs1

TexHoJoruueckas KapTa 0CBOCHUA NUCIHUIIJTUHBI «I/IH(l)OpMaIII/IOHHOG CONMPOBOKIACHUE TEXHOJIOTNYECCKUX IMMPOIECCOB»

HanmeHnoBanue pa3aenoB U TEM AUCLUILIAHBI Beero Konrakr. | Jleknuit JlaGopar. | TpaxTu- KP3 Cam. KP> Kountposnb
4acoB pabot YECKUX paboTs
Pouis 1 MecTO HHPOPMAIMOHHBIX CHCTEM KOHTPOJIA 4 2 2 2 TectupoBanwue.
Y yNpaBJIeHUs TEXHOJOTHYeCKHMH NPoIeccaMu B INoaroroska KOKNANOB.
NPOM3BOCTBEHHOM Mpolecce NpeanpusiTHs. HTorosoe TecTupoBaHHUE.
CTpykTypa, cOCTaB M NPOrpaMMHoOe odecneyeHue 10 6 3] 4 YceTHbll onpoc.
CHCTeM KOHTPOJISI U YIpaBJIeHUs IIpakTHyeckue 3agayn.
TEXHOJIOTHYECKHMH MPOLECCAMHU. HTorosoe TecTUpOBaHHUE.
Ba3a naHHBIX B cHCTeMaX KOHTPOJISI M yIIPaBJICHUsI 6 4 4 2 YceTHbIN onpoc.
TeXHOJOTHYeCKMMHU MPOLECCAMH. IIpakTHyeckue 3aga4n.
HroroBoe TectupoBaHue.
Mertoabl NIPOEKTHPOBAHUS OIIEPATOPCKOIO 8 4 4 4 VYceTHbll onpoc.
uHTepdeiica cucTeM KOHTPOJISI M YIIPaBJIeHUs IIpakTuueckue 3aaauu.
TEXHOJIOTHYEeCKHMH MPOLeCCaAMHU. HTorosoe TecTupoBaHue.
TpeBoru v TpeHIbl B CUCTEMAaX KOHTPOJISI U 8 4 4 4 VYceTHbli onpoc.
yIpaBJieHHs1 TEXHOJOTHYEeCKHMH MPOLEeCCAMH. [IpakTHyeckue 3a1a4m.
JK3aMeH 36 36
Hroro 72 20 20 36 16

11



2.2. Conepkanue 0OCHOBHBIX pa3/ieJiOB U Te€M JIMCHUIIMHBI

Tema 1. Ponv u mecmo uHpOpMAUUOHHBIX cuUCmeEM KOHMPOTA U
YRPAGNEHUA MEXHOI0ZUYECKUMU NPOUEccamu 6 nPOoUu3e00CmeEeHHOM npoyecce
npeonpuamus.

HeobxoaumocTtsb WCIIOJIb30BaHUs SCADA TUTSL OpraHH3aLNH
aBTOMATU3UPOBAHHOI'O YIMPABJICHUS TEXHOJIOIMYECKUMHU 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.
TexHonorHsa TMepeKPhIBAEMOCTH HH(POPMAIMOHHBIX cucTteM. MHbopmarmonHbie
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 uHdopMaiueit o muHe JaHHbIX.
OcoOeHHOCTH BBOJA AHAJIOTOBBIX CHUTHAJIOB B KOHTpoJuiep. TpexypoBHeBas
ctpykrypa ACYTII. CocraB Proficy 1FIX. [lonsitue y3na. Tursl y3ioB.

YHuBepcanpHoe  mporpamMmmHoe — oOecrieuenne  ACYTIL.  PasButue
MPOTrPaMMHBIX CpEncCTB aBTOMATHU3ALIUH. [TpuunnbI pa3paboTKH
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 oOecneueHus. 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, Briatouaronmux 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.
Omnpenenenre NEPBUYHBIX U BTOPUYHBIX OJI0KOB. OmipesiesieHue 1enoYku OJIOKOB.
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 pazpadborke APM. Ocobennoctu paboTsl onepatopa. TpeOoBaHUs K KOMIOHOBKE
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. [loacucTema 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
«AndopmannoHHOe CONMPOBOXKAEHHE TEXHOJOTHYECKHX MPOLECcCoB» sl
o0yualonuxcsi 00pazoBaTeIbHOH MPOrpaMMbl

Hampasnenue noarorosku 44.04.01 [Temarorndyeckoe oOpazoBaHue,

HaIpaBJIeHHOCTD (Tpoduiib) 00pazoBaTebHON porpamMmbl Pu3nuecKkoe u

TEXHOJIOTUYECKOe 00pa3oBaHe B HOBOW 00pa30BaTEeIbHON MTPAKTUKE

1o o4Hoii popme oOyueHust

PaboTa ¢ TeopeTHYeCKHM MAaTEPUAJIOM

Baxxnoe mecTto B ocBoeHMM MaTepuana no Kypcy «WHpopmannonHoe
COTIPOBOKJICHHE TEXHOJOTHUECKUX TIPOIIECCOB» OTBOJAMUTCS CaMOCTOSITEIbHON
paboTe CTYyJIEHTOB BO BHEAYyJAUTOPHOE BpEMs C MAaTE€pUATIOM, H3JI0KEHHBIM B
pPEKOMEHAYEeMOM JuTepaType ¢ HWHTEPHET-UCTOYHUKAX, T.K. 0€3 3HaHus
TEOPETUUYECKOT0 MaTepuajia U OCMBICICHUS] TIOCTABJICHHBIX 3a7]a4 HEBO3MOXHO
BBITIOJIHEHUE TIPAKTUYECKUX 3a/IaHU  CBA3AHHBIX C MPOCKTUPOBAHUEM U
pa3pabOTKON CPEACTB KOHTPOJISI U YIPABJICHUSI TEXHOJOTMYECKUMHU MPOLIECCaMU C
ucrnonb3zoBanueM SCADA-cuctemsl Proficy 1FIX. Ilocemenue mabopaTopHbIX
3aHATUHN SABJISETCSA 0053aTEIBHBIM JIJISI TOJHOIEHHOTO OBJIAJICHUS JUCITUTIITHHOM.

TpeGoBaHusI K COCTABJIEHUIO TECTOBLIX 3a1aHUI

1. Obwgue mpeoosanusn

TecToBBIe 3amaHus JOJDKHBI OBITH KOPPEKTHBIMH M PACCUYUTAHHBIMH Ha

OIICHKY YPOBHS YUEOHBIX JOCTU)KEHUN CTYICHTOB B KOHKPETHOM 00JIaCTH 3HAHUM.
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Crnenyer npuaepKUBaTbCs HEKOTOPBIX COBETOB IIPU COCTABICHUM TECTOBBIX
3aJIaHUM.

1. 36eraiite HCIMOJNB30BaHUSA OYEBUAHBIX, TPUBUAIBHBIX, MaJO3HAYAIIUX
BOIPOCOB U (HOPMYITUPOBOK.

2. CnenyiiTe mpaBuUiaM rpaMMaTHKH, MyHKTyallud U PUTOPUKU. TecToBbIe
3aJaHusl JOJDKHBI ObITh Hambonee ‘“‘uutabenbHbl”. IIpocThie nekIapaTHBHBIC
IOPEUIOKEHUS] MOMOTYT CTyJE€HTaM H30eXaThb HENpPaBWIBHOM HHTEPIPETALUU.
3amanusi OOKHBI OBITH ChOpMYJIHMpOBaHBI He B ¢opMe Bompoca, a B ¢opme
YTBEP)KIACHUSI TPaMOTHO, KOPOTKO, YETKO, SICHO, 0€3 MOBTOPOB, MaJOMOHSTHBIX
CJIOB ¥ CUMBOJIOB, 0€3 UCIIOJIb30BaHUs OTPUIATEIbHBIX YaCTHUL.

3. U30eraiiTe ucmonb30BaHUs HESCHBIX BBIPAXKCHUM M CIOB (MCKITIOYAs
ClIy4au COCTaBJICHHs TE€CTA CIIELUAIBHO JJIS LIEJIEH, CBA3aHHBIX CO 3HAHUEM ITHUX
cioB). Ecau kimroueBoe €0BO B TECTOBOM 33JJaHUU HEU3BECTHO CTYJIEHTY, TO JAXKe
camble JIydire o0yJaroniecs: Oy IyT CUUTaTh 3TOT BOIPOC «OOMAaHHBIMY.

4. N30eraiite notepu BpeMeHU. CoCTaBiIsiTe 3aJaHUs], KOTOPbIE MOT'YT OBITh
BBINIOJIHEHBI 32 MUHUMAJILHOE BpPEMSI.

5. W30eratite B3aMMOCBSI3aHHBIX 3aJ]aHUM, TJIC COJICPKAHUE OJTHOTO 3aJIaHHS
ITOICKA3bIBAET OTBET HA JIPYTO€ 3a1aHUE.

6. M30eraiiTe HempeIHaMEPEHHBIX TMOACKA30K B 3aJaHUSX U 0Opasziax
OTBETa. DTH MOJCKA3KU SABJISIOTCS OJHUM U3 CIIOCOOOB yrajbIBaHUs MPABUIIBHOTO
oTBeTa 0Oe3 00yiaflaHusd JOCTATOYHBIMM 3HAHUSMHU WM yMeHusiMu. M3 Tekcra
3aJaHusl  HEOOXOIMMO  HUCKIIOYUTh  BCEe  BepOalbHbIE  acCOLMALIUY,
CHOCOOCTBYIOLIME BHIOOPY MPABUIIBHOTO OTBETA C IIOMOIIBIO TOTAKH.

7. He pekomMeHay€eTCs BKIHOYATh B TECTOBBIE 3aaHUS:

— JIUCKYCCHOHHBIE BONPOCHI U OTBETHI;
— 3aJlaHusl, UMEIOLIUE TPOMO3AKUE (DOPMYIIMPOBKY;
— 3a/a4yM, TpeOyIOIINe CI0KHBIX PaCYETOB C TIOMOIIbIO KaIbKYJISATOpPA.

8. B kaxaoM TecTe ompenensercs ONTHUMAbHOE BpeMs TECTHUPOBAHUA,
KOTOpO€ 3ajaercss pa3paboTuumkoMm Ttecta. OpHUEHTUPOBOYHO Ha BBITOJHEHUE

OAHOI'0 TECTOBOI0 3agaHUsl OTBOJHUTCA MHHHMYM 1 MHHYTa, a MAKCUMyM — HC
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MpEBBIIAECT 5 MUHYT. B 11€710M ONTUMaIbHBIM BPEMEHEM JJIs BHIMIOJIHEHUS! TECTa
ClIelyeT CUMTaTh BpeMs OT Hayajga MpOIEAyphl TECTUPOBAHUS JIO MOMEHTa
HACTYILICHHS YTOMJICHHS (B cpeiHeM 3T0 Bpems coctanisieT 40 - 50 MuHyT).
9. TectoBas paboTa MOXKET BKJItOUaTh OT 25 /10 40 TECTOBBIX 3aTaHUM.
10. CymmapHOE Bpemsi OTBETa TECTUPYEMOTO HE JOJDKHO MpeBbIIIaTh 45
MUHYT.
11. TectoBoe 3aaHre MOXKET ObITh MPEICTABICHO B OJTHON U3 CIEAYIOIIUX
CTaHAapTU3UPOBAHHBIX (PopM:
— 3aKpeITOH (C BBIOOPOM OJHOTO WJIM HECKOJbKMX BAapHWAaHTOB W3 CIIHCKa
MPEIJIOKEHHBIX ),
— OTKpPBITOM (B TEKCT 3a/IaHMsI BIUCHIBAETCS CJIIOBO, BCTaBisieTcs popmyia u T.1.);
— Ha YCTaHOBJICHWE MPABWIBHOMN IMOCJIEI0BATEILHOCTH (11 OMHUCAHUS COOBITUH,
TEXHOJIOTUI);
— Ha yCTaHOBJICHHE COOTBETCTBHUSI.
12. ®opma TecTOBOTO 3a7aHUs JIOJDKHA OBITH yY3HABaeMOW M HE TPeOOBaTh
JOTIOJTHUTEIHHBIX TTOSICHEHUH /1T TECTUPYEMOTO T10 CIIOCcO0y OTBETa Ha 3aJjaHue.
13. Ilpu pa3paboOTKe TECTOBBIX 3aJaHUM KEIATEIBHO TPHUIEPKUBATHCS
CIIEYIOIINX COOTHOIICHUH (POPM TECTOBBIX 3a/IaHUi B OJJTHOM TECTOBOM Habope:
— 3amanuit 3akpeiToil Gpopmsl — 60%,
— 3amaHuit oTKpeITON hopmel — 20%,
— 3aJlaHUi Ha YCTAHOBJICHHUE MPaBUIIbHOM mociaeaoBaTeabHocTh — 10%0;
— 3aJlaHui Ha yCcTaHOBJIeHUE cooTBeTCTBHSA — 10%.
14. B xoHue ¢GopMyIMpOBKH KaXAOro 3aJaHHs HEOOXOIUMO YKa3bIBaTh
YPOBEHbB €T0 CII0KHOCTH:
1 ypoBeHb — 3a1aHUE HA y3HABAHUE;
2 ypoBEHb — 3aJlaHIE Ha BOCTIPOU3BE/ICHHCE;
3 ypoBeHb — 3a/laHH€ Ha OCMBICIICHHUE;

4 ypoBeHb — 3aJJaHUE HA IPUMEHEHUE.
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11. Tpeoosanus Kk mecmogvim 3a0aHUAM 3AKPLIMOU hopmbl
TecToBbIe 3amMaHus 3aKpBITOM (POPMBI — 3TO 3aqaHUS HA BBHIOOP MPABUIHLHOTO
oTBeTa (OAHOTO UM HECKOJIBKUX) U3 MPEIJIOKEHHBIX BAPUAHTOB.
OcHoBHas 4acTh 3amaHus (GopMynupyeTcss B (GopMe yTBEpKICHHUS, KOTOPOE
oOpariaercss B MCTUHHOE WM JIO)KHOE BBICKA3bIBAaHHE TIOCIE IOJCTAaHOBKU
OJIHOTO U3 BapUAHTOB OTBETA.
3amanue (QopmynHupyeTrcs TpeeNbHO KpaTKo, Kak TmpaBwio, B (opme
MPEIOKEHHSI, COCTOSIEro U3 /-8 ciioB. B OCHOBHYIO 4acTh 3ajjaHusl CIIETyeT
BKJIIOYATh KaK MOXXHO OOJbIIE CIIOB, OCTaBIlisAs JJisi OoTBeTa He Oonee 2-3
HanOoJiee BaXKHBIX, KIIOUEBBIX ISl JAHHOW MpOoOIeMbl TOHSITHUH.
N3  Ttekcrta  3amaHus  HEOOXOAMMO  HCKJIIOYAaTh  BCE  aCCOIMAIINH,
CIOCOOCTBYIOLIME BBIOOPY MPABUIBHOTO OTBETA C IOMOIUIBIO JOTAKH.
TecroBble 3agaHus 3aKpbITOM (OPMBI JOJBKHBI COAEpKaTh HE Oosee MATH
BAPHUAHTOB OTBETOB HAa KaKbIii BOMPOC.
Cpenu mpemsioKEHHBIX BapHaHTOB OTBETa MOXET OBITh Kak OJHWH, TaK U
HECKOJIBKO BepHbIX. OTCYTCTBHME BEPHOIO0 OTBETA CPEAM MPEITIOKEHHBIX, KaK U
OTCYTCTBUE HEBEPHOTO HEAOITYCTUMO.
Bce oTBeThI K 0IHOMY 3aJaHUIO TOKHBI ObITh MPUOIUZUTEIIBHO OHOM JJIMHBI.
B oTBeTax HE pEKOMEHIYETCS HCIIOJIb30BaTh CIIOBA «BCE», «HH OIHOTO»,
«HUKOT/Ia», «BCErAa» U T.M., TaK KaK B OTJEJbHBIX CIIy4asx OHU CIIOCOOCTBYIOT

YraabIBaAaHUIO IIPABUJIBHOI'O OTBCTA.

IMpumep:

IIpeobpa3zosanue 36yK08bixX KONCOAHUU 8 IIEKMPUYECKUE NPOUCXOOUM 6 ...
a) muxpogoue;

6) ounamuke,

8) Oemexmope paouonpueémHuKa,

2) NPUEMHOU aHmMeHHe.

(YpoBeHb CIOXKHOCTH 1)
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111. Tpebosanua Kk mecmoevim 3a0AHUAM OMKPLIMOU Popmbl

— TecroBble 3agaHusi OTKPHITOM (OpMBI — 3TO 3aJaHUs Ha JIOMOJHEHUE
IPEIIOKEHHOTO TEKCTA MPOMYIIEHHBIM CIIOBOM HIIU CIIOBOCOYETAHHUEM.

— Tekcr 3amaHusa JOODKEH 00JaAaTh MPEAEIbHO MPOCTOM CHHTAKCHYECKON
KOHCTpyKUMeH. B Tekcre 3amaHus HE MOJDKHO OBITh MOBTOPOB M JBOWHOTO
OTPHIIAHHUS.

— JlomonHeHne B TEKCTE€ MOXKET OBITh TOJIBKO OJHO, MECTO IMPOIYIIEHHOTO
NOHATUA 0003HAYAaeTCsd TOYKaMU. TOYKH CTaBATCS HA MECTE KIIOYEBOTO
JJIEMEHTAa, 3HAHHWE KOTOPOTrOo sBIsieTcs Hauboyiee CYIIECTBEHHBIM IS
KOHTPOJIMPYEMOI'0 MaTepuasa.

— OOGBIYHO OTBETOM CIIY’)KUT OJHO CJIOBO WJIM CJIOBOCOYETAHUE, COCTOSIIEE HE
0oJiee 4eM U3 JIByX CIIOB.

— [lpn yxazaHum cocTaBUTENEM TecTa MPABWIBHOTO OTBETa JOJDKHBI OBITh
NIEPEYHUCIIEHbI BCE BO3MOXHbIE BApHAHThI HAIUCAHUS CII0BAa-OTBETA.

Ipumep:

Koncmumyyueii onpedeneno, umo kaxcowviii umeem npaso ...
PacnopsicamvpCsi C8OUMU CNOCOOHOCMAMU K MPYOY, 8bl0UPams poo
oesimeslbHOCmu U npogheccuro.

Omeem. (c60600H0)

(YpOBEHB CIIOXKHOCTH 2)

IV. Tpebosanua «k mecmosvim 3a0anuam Ha  ycmamosieHue
coomeemcmaeus
— TecToBble 3aJaHUsl HA YCTAHOBJIICHHE COOTBETCTBUS — OTO 3a/JaHus Ha

OIpesieNICHUE CBsI3el MEeXy 00bEKTaMU, BXOSAUINMH B pa3HbI€ FPYIIIHL.

— I'pynmel 00BEKTOB, MEKIY KOTOPHIMH YCTaHABIMBAETCS COOTBETCTBUE, MOTYT

OBITh OJJMHAKOBOI'O pa3Mepa, HO MPEANoYTUTENIbHEE, YUTOObI OHa Obl1a OOJIbIIEe

JIpyrou (AomycKaeTcs O Ha JTUITHSS MO3UIHU).
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— CoOOTBETCTBHE MEXAY O0OBEKTAaMH TPYII JAOKHO OBITh OJHO3HAYHBIM, OJTHOMY
JJIEMEHTY IIEPBOI0 MHOXKECTBA JIOJDKEH COOTBETCTBOBATH OJWH DJIEMEHT
BTOPOTO MHOKECTBA.

Ipumep: Coomeemcmeue medxncdy 6udamu  KOHGIUKMOE U  UX

Xapakmepucmukolu.
CTONKHOBEHUE MEK]Y JIMYHOCTHIO U TPYIION BryTpurpynnosou
BHyTpeHHee NpoTUBOOOPCTBO UeIOBEKA BHYTpWINYHOCTHBIN
CTONKHOBEHUE MEXKy TOAPA3ACICHUSIMHU .
Y HoApasa MexrpynnoBoi
OpraHu3aluu
CTONKHOBEHHUE B3aUMOJICHCTBYIOLIUX JIHI] MeXJIIMYHOCTHBIN

(YpOBEHB CJIOKHOCTH 3)
V. Tpebosanus Kk mecmoevim 3a0aHUAM HA YROPAOOUUBAHUE

— TectoBble 3aaHus Ha YMOPSJOYMBAHME — OTO 3aJaHUS HA CUCTEMATHU3AIUIO
MPEMIOKCHHBIX  TMOHATHA TIO0 KAaKOMY-THOO TpHHOHWIY (B  OCHOBHOM,
XPOHOJIOTHYECKOMY ).

— IlocnenoBaTebHOCTh yCTaHABIMBAEMBIX OOBEKTOB JOJKHA OBITH OJHO3HAYHOM,
HE PEKOMEHIYETCSI COCTABJIATH MOCIIEI0BATEILHOCTD, TPEOYIONIYIO TTOBTOPCHUS
OJIHOTO U3 OOBEKTOB.

— B ocHOBHOM TekcTe 3ajmaHus JOKHO OBITh yKa3aHWE Ha HaIpaBJICHUE
MOCJICTIOBATEILHOCTH.

IMpumep:
Ilocnedosamenvrocms 3manos nepeco8opHO2o Npoyeccd
a) [ToaroToBUTEIBHBIN 3TAIT
b) B3aumHoe yTouHEHHE MO3UINN YIaCTHUKOB
C) BoiaBrkeHre apryMeHTOB 1 000CHOBAHHE CBOMX B3TJISI0B
d) CornacoBaHue mo3uIKi ¥ BRIPAOOTKA JOIOBOPECHHOCTEH
€) AHaau3 pe3yIbTaToB IIEPErOBOPOB
(YpOBEHB CIIOKHOCTH 2)
Ananuza monozpaguii u yueoHuKos
Brinonnsiercs nucbMeHHO. O0BeM pabOThl COCTABISIET HE OoJiee 2 CTpaHMUII

MaITUHOMHMCHOTO TeKcTa. TekcToBbIi MaTepuan odopmsiercss 14 mpudrom uepes
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1,5 unTepBan, kpacHas cTtpoka 1,25, mHTepBas Mexay ab3amamu «0», OTCTYI:

cieBa 3; crnpaBa 2, BbIpaBHMBAHME TEKCTa MO MIMpUHE cTpaHuilbl. CTpyKTypa

BKJIFOYAET B ceOs:

bubnuorpaduueckas kaprouka ¢ MOTHOM HH(OpManmeid o BBIOpaHHOMN
MoOHOTpaduu

PackpbiTue akTyalnbHOCTH TeMBI (paccMaTpuUBaeTCs BO BBEICHUHM WM
MPEUCIOBUH)

AHanu3 u CTpyKTypa HanmucaHus MoHorpaduu (BBeJIeHHE, KOJTUYECTBO TJIaB,
WUTIOCTpaluii, Tabnun, rpadukoB; pa3BUTHE pyOpUKallUid, TOATJIAB,
3aroJ0BKOB)

AHanu3 cojepkaHus ThaB (HMCIONB3ys BBIBOABI aBTOpa CHaENIaTh CBOU
BBIBO/IbI)

AHanmu3 [IUTHPYEMOW  JUTepaTypbl (3aMHTEPECOBABIIME  HCTOYHUKH
BBINIUCATh; CKOJIBKO HCTOYHUKOB)

Hanucanue peghepama

Pedepar HeoOxoquMo caaTh IpenogaBaresto B HaneyaTaHHoOM Buje. O0beM

pedepara He Oojiee 7 CTpaHMI] MAIIMHOMMCHOTO TEKCTa BKJIIOYAsl THTYJIbHBIN

JIUCT, COJIEPKAHUE U CIIUCOK JMTepaTyphl. TekcToBbIil Matepuan opopmisierca 14

mpudTom uepes 1,15 unrepBai, kpacHas crpoka 1,25, untepBan Mexay ad3anamu

«0», oTcTyn: cneBa 3; crpaBa 2, BRIPABHUBAHUE TEKCTa MO IIHPHUHE CTPAHUIIBI.

CTpyKTYpHBIMU 3JIEMEHTAMMU SBIISIFOTCSA:

TUTYJIBHBIN JTUCT

Conepxanue

BBenenue

OcHoBHas 4acTb

3aKII0YCHUE U BBIBOIBI

bubnuorpaduuecknii cnucok (HE MEHEE S5 MCTOYHHKOB, KOTOPHIMHU MOTYT

OBITh pecypchl B ceTrt IHTepHET /T KOTOphIX ykassiBaeTcst URL).
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10.
11.

12,

13.

14,

INTPUMEPHBIE TEMbI PEQ@EPATOB
[TpoGembl oOecnieueHnss OE€30MAaCHOCTH M HAAEKHOCTH MH(POPMAIIMOHHBIX
CUCTEM KOHTPOJIS U YIIPABIICHHS TEXHOJIOTUYECKUMHU MPOLIECCAMMU.
Oo6mnaunbie pemenuss B SCADA-cuctemax M cpeicTBax MPOMBIIUICHHON
aBTOMATHU3AaLINH.
MeTonbl M CpeacTBa MHTErPAllMM WH(MOPMALMOHHBIX CHUCTEM KOHTPOJS U
YIPABJICHHUS TEXHOJIOTMYECKUMH IIPOLIECCAMU CO CMEXHBIMM CHUCTEMaMH
IIPOMBIIIJICHHOW aBTOMAaTU3ALNH.
WuTennexryanbHble MH()OPMALMOHHBIE CUCTEMBI KOHTPOJIS U YIPaBJICHUS
TEXHOJIOTUYECKUMU IIPOLECCAMM.
NupopMamoHHbIE CUCTEMBI KOHTPOJISI U YHPABICHHUS TEXHOJIOTHUYECKUMU
IIPOLIECCAMM HA OCHOBE HEYETKOW JIOTMKU. CpaBHUTENBHBIA aHaIu3 C
KJIACCUYECKAMM CUCTEMAM YIIPABJICHUS TEXHOJIOTUYECKUMU ITPOLIECCAMH.
CpaBHUTENBHBIN aHAW3 OTEYECTBEHHBIX U 3apyOexHbix SCADA-cucrem:
JOCTOMHCTBA, HEAOCTATKU U OCOOEHHOCTH OTEUECTBEHHBIX PELICHUM.
DBOJIIOLMS ¥ IEPCIEKTUBBI PA3BUTHS MHOOPMALIMOHHBIX CUCTEM KOHTPOJIS U
YIIPaBJIEHUs TEXHOJIOTHUYECKUMH IPOLIECCAMM.
CoBmectHoe ucnonb3oBanue SCADA-cucteM, MporpaMMHBIX KOMIUIEKCOB
MATLAB u MBTY npu MoaenupoBaHUM IPOLECCOB  yIPAaBJIECHUSA
TEXHOJIOTUYECKUMU MIPOLECCAMM.
Paszgutne texnomornun OPC. Ilpuumnel nmomynspHocTt TexHoaorun OPC
DA.
AnbTepHaTHBbI Kiaccuueckoit OPC-TexHoIorum.
Moo6unsubie SCADA-cucTeMBbl: pelaeMblie 3a7add, 00J1acTh MPUMEHEHUS,
poOIeMbI BHEIPEHUSI.
CoBpeMeHHbIE TpeOOBaHMS K MOATOTOBKE CHEIUAIMCTOB B 00JacTH
MIPOMBILIJIEHHOW aBTOMAaTU3ALNH.
[lepcriekTHBBI ~ HMCMOJB30BAHUS ~ OECHPOBOAHBIX  TEXHOJOTMH  AJis
aBTOMATHU3alMH TEXHOJOTHUYECKUX MIPOLIECCOB U IPOU3BOJCTB.

SCADA-cuctemst WinCC u 1FIX: cpaBHUTENBHBIN aHATH3.
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15.
16.
17.
18.
19.

20.

SCADA-cuctems! Citect u 1FIX: cpaBHUTENIBHBIN aHAIH3.

SCADA-cuctems! InTouch u iFIX: cpaBHUTEIBHBIN aHATU3.
SCADA-cuctemsl TraceMode u 1FIX: cpaBHUTEIbHBIN aHATHS.
SCADA-cuctemsl Genesis u 1FIX: cpaBHUTEIBHBIN aHATN3.
[IpoekTupoBanrie WHGOOPMAITMOHHBIX CHCTEM KOHTPOJS W  yHPABJICHHUS
TEXHOJIOTUYECKUMHU IpoleccamMu. AHamu3 CTaaud W JTaloB mpouecca
IPOEKTUPOBAHUS.

OxoHoMuueckuii  Ah(EKT OoT BHEAPEeHUS WH(POPMAIMOHHBIX CHCTEM
KOHTPOJIS u yIpaBiICHUS TEXHOJIOTUYECKUMHU mpoiieccaMu B

IMPOU3BOACTBCHHYIO ACATCIBHOCTD IIPCAIIPUATHUA.
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3. KOMIIOHEHTHI MOHUTOPUHI' A YUEBHBIX JOCTUXKEHUMI

CTYJAEHTOB

3.1. TexHonornuyeckasi kKapra peidTunra aucuunianubl « UndopmaunonHoe

COIMPOBOKACHUEC TEXHOJIOIHYCCKHX MTPOLECCOB)»

HanmenoBanue Hamnpagsiienue moAroToBKH U ypOBEHb 00pa30BaHMUsL. KonnvectBo
JVCLIATUTHHBI Ha3zBanue nporpamMmbl/HanpaBieHHOCTH (IPOhUIIs) 3aYEeTHBIX
00pa30BaTeNLHON MTPOTPAMMBI €JIMHUI]
Nudopmanmonnoe | 44.04.01 IMemarornyeckoe oOpazoBanue/Maructparypa 2
COIIPOBOKACHUE Hanpasnennocts (mpo¢uib) o0pazoBaTeabHOR
TEXHOJIOTUYECKHUX nporpamMMbl OU3NYECKOE U TEXHOJIOTHIECKOE
MPOIIECCOB o0pa3oBaHNe B HOBOM 00pa30BaTeIbHOM MPAKTHKE

CMeXHBIE JUCHUITIIMHBI I10 y‘le6HOMy IUIaHY

[IpemmectBytomue: CucteMsl pa3pabOTKU BUPTYAIbHBIX IPHOOPOB, HKEHEepHBIE S3bIKU

IPOTPaMMHUPOBAHHUSL.
[locnenyromue: [ToaroroBka k craye M craya rocy1apCTBEHHOTO SK3aMeHa
BA30BBII PA3JIEN
®dopma paboTsl Konnuecto 6amos 100 %
min max
Texymias pabora YcTHBI onpoc 5 8
CocraBieHHE TECTOBBIX 5 10
3aIaHui
Pemenne nmpakruueckux 34 57
3a1aq
TectupoBanue 15 25
Hroro 60 100
JIOIIOJTHUTEJIBHBIN PA3EN
bazoBelii MogyB/ ®dopma paboTh KonngectBo 6ajiioB
Tema min max
CocraBieHne KOHTPOJIbHBIX
BOTIPOCOB TTOBBIIICHHOM 0 3
CJIO)KHOCTHU
AHanu3 MmoHorpaduil u 0 3
y4eOHUKOB
Hanucanue pedepara 0 3
Hroro 0 9
OO11ee KOJIMYECTBO OAIIIOB MO AUCHHUTUIHHE (TI0 min max
WUTOTaM M3yYEHHS BCEX pa3/iesioB, 6e3 yuera
JIOTIOJTHUTEIHHOTO pa3fiesna) 60 100

CooTBeTcTBHE PEITUHIOBBIX 0AJIJIOB M AKA/IEMUYeCKO OlleHKM:

MmeHee 60 0aJUI0B — HE 3a4TEHO
60 O0asut0B U 00JIEE — 3aUTEHO
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3.2. @OoHJ OLIEHOYHBIX CPeICTB (KOHTPOJIbHO-U3MePUTEIbHbIe MATEPHUAJIbI)

MMHUCTEPCTBO ITPOCBEIEHN S POCCUMCKON ®EJIEPALIUU
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
KpacHosipckuii rocy 1apCTBEHHBIN N1€JarOrM4eCKUil 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 ITPOMEXKYTOUYHOU
aTTecTalu odydaromuxcs o aucuurinie «MudopmaliionHoe conpoBoXIeHNE
TEXHOJIOTHYECKUX TTPOLIECCOBY

Hampasnenue nonrorosku: 44.04.01 [lenaroruyeckoe oOpazoBanue
Hanpasnennocts (mpoduiib) oGpazoBaTeibHOM MporpaMMbl
duznveckoe U TEXHOIOTUYECKOe 00pa3oBaHUE B HOBOM 00pa3oBaTeIbHON

IIPAKTUKE

KBanudukanus (crenenb) BHITYCKHUKA: MarucTp

Cocrasutens: [Hanpun WU.B., kana. TeXH. HayK,
JIOLEHT Kadeapbl TEXHOJIOTUHU U IPEANPUHUMATEIILCTBA
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1. Haznavyenue ¢oHaa OLlEeHOYHBIX CPEACTB

1.1. Henpto cozmanusas DPOC  gucummummabl  «MHpoOpMammoHHoe
COTPOBOXKJICHUE  TEXHOJOTUYECKUX  TIPOIECCOB»  SIBJISIETCS  YCTAHOBJICHHUE
COOTBETCTBHS YUEOHBIX JOCTHKEHUI 3aIUTAHUPOBAHHBIM PE3yJIbTaTaM OOyUEeHHUS U
TpeOOBaHMSIM OCHOBHOM TMPO(eCCHOHATBHOW 00pa30BaTEIbHOU MPOTPAMMBEI,
paboueit mporpaMMbpl JTUCITUTUIAHEI.

1.2. dOC  gucCHUNIMHEBI «HdopMallMOHHOE  CONIPOBOXKJICHHE
TEXHOJIOTUYECKUX MPOIIECCOBY» PELIACT 3a/auH:

— KOHTPOJb U YNpaBICHHWE IMPOIIECCOM TMPUOOPETEHUsI  CTYJIEHTaMU
HEOOXOJMMBIX 3HAHUW, YMEHMH, HABBIKOB U YPOBHS C(HOPMHUPOBAHHOCTH
KomrmeTreHui, onpeaeneHubix B @I'OC BO no cooTBETCTBYIONIEMY HAIIPABICHUIO
MOATOTOBKU;

— KOHTpOJb (C MOMOIIbI0 HAa0Opa OILIEHOYHBIX CPENICTB) U YIIpaBlieHHE (C
MTOMOIIIBIO AJIEMEHTOB OOpaTHOM CBsA3M) JOocTHx)eHueM nenen peannzanuu OITOI,
OTIPEJICICHHBIX B BHUE HaOopa 00I1enpopecCuOHAIBHBIX U MPOPECCHOHAIBHBIX
KOMITETCHIIUHA BBITYCKHHUKOB,;

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

1.3. ®OC pazpaboTan Ha OCHOBAaHMH HOPMATUBHBIX TOKYMEHTOB:

- (emepanbHOr0 TOCYJapCTBEHHOTO OOpPa30BaTEIBLHOTO CTaHJApTa BBICIIETO
oOpa3oBaHHsS 110 HAIMPABJICHUIO IOATOTOBKHU 44.04.01 [Ilemarornuyeckoe
oOpa3oBaHue (YypoBeHB MarucTpaTyphl), YTBEPKJIEHHBIM IPUKA30M
MunucrepctBoM 00pa3oBaHusi U Hayku Poccuiickoit denepaunu ot 21 HOs0ps
2014 r. Ne 1505;

- oOpazoBaTeapHON MporpaMMbl PU3HYECKOE U TEXHOJOTHUYECKoe 0Opa3oBaHUE B
HOBOM 0Opa3oBaTelIbHOM TMpakTHKE, OYHOM (HOpMBI OOY4YEHHUS  BBICIIETO
oOpa3oBaHHsg 110 HAIMPABJICHUIO ITOATOTOBKHU 44.04.01 [Ilemarornuyeckoe

o0Opa3oBaHue;
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- MojoXeHus o (opMupoBaHUM (OHAA OIEHOYHBIX CPEACTB JJIsi TEKYIIEro
KOHTPOJISL YCIIEBAEMOCTH, TIPOMEKYTOYHOM W HTOroBoi (rocyaapCTBEHHOU
UTOTOBOM) arTecTauu OOydYarommxcss 10 00pa3oBaTEIbLHBIM IMPOrpamMMaM
BBICIIETO 00pa30BaHus — MporpamMmaM OakajaBpuaTa, IporpaMMamM CHeIHalInTeTa,
IporpaMmMaM MarucTparypsl, MporpaMMaM MOJArOTOBKH HAay4YHO-IEIArornyecKux
KaJpoB B AacmUpaHType — B (eAepalbHOM TOCYyAapCTBEHHOM OOJKETHOM
o0pa30oBaTeNbHOM  yUpeXJACHHH  BbIcliero oOpaszoBanus  «KpacHosipckuii
rOCy/apCTBEHHBIH menarorudeckuii yHuBepcuter wum. B.UII. Acrtadneay
YTBEPKJIEHHOTO TIprKa3oM pekropa Ne 297 (m) ot 28.04.2018.
2. IlepeyeHb KOMIEeTEHIUI NOAJIeKAIMX (POPMUPOBAHMIO B PaMKax
TUCHMILTHHBI
2.1. Ilepeyenbp koMmeTeHuUHWi, (opMHPyeMbIX B Ipouecce H3y4YeHHS
TUCUMILIUHBI
e JIK-3 — CHocoOHOCTP  OpPraHM30BBIBATH  HAYYHO-HCCIIEA0BATEIbCKYIO
NEeSTEIbHOCTh 00YyYaroIIMUXCsl
e [IK-4 — cnocoOHOCTh GOpMHpPOBATH y OOYYAIOIIUXCS YMEHHS MPUMEHSThH
(bu3nYecKue M TEXHOJOTMYECKHE 3HAHUS MPH PEUICHUU Y4YeOHBIX, y4eOHO-
MCCJIEI0OBATEIBCKUX U UCCIIEI0BATEIBCKUX 3a/1a4
o JIK-5 — CIIOCOOHOCTH yCTaHaBIIUBAaTh COOTBETCTBUE MEXKTY

(byHI[aMCHTaJ'IBHBIMI/I (1)I/ISI/I‘I€CKI/IMI/I SHAaHWAMU W IIPUKITAJHBIM UX XaPaKTCPOM
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2.2. OueHo4HbIe CpeacTBa

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

OK-1 — criocoben k| CoBpemeHHBIEC ITPOOIEMbl HAYKH B 00pa3oBaHus, MHboOpMaIiMoHHas KyJIbTypa Texymuit 1 YcTHBIN onpoc
abcTpakTHOMY oOpa3zoBarensHOU opranuzanuu, Moaynb 1 "TexHonormueckoe oopasoBanue", KOHTPOJIb 2 Pemenue
MBILUIEHUIO, Texnuueckass MexaHuka, KomnbloTepHas rpaduka, MamnHoBeIeHHE, | YCIEBAaEMOCTU MPAKTUYECKUX
aHaJIU3y, CUHTE3Y, Marepuanosenenne, Moxaynp 2 "®usndeckoe o0Opa3oBaHHE B HOBOWU 3a1a4y
Croco0eH oOpa3zoBaTenbHOW mpakTuke", OCHOBbI HMHTErpanuu (yHIaMEHTaIbHOTO U 3 CocraBienue
COBEpIICHCTBOBATh | TEXHOJOTMYECKOro 3HaHusA, Moayiab 1o BbiOOpy 1, OOpa3oBarenbHas TECTOBBIX
U pa3BUBATh CBOU pobororexHuka,  Cucrembl  pa3pabOTKH  BUPTyalbHBIX  NIPUOOPOB, 3aJaHu’
MHTEIUIeKTyalbHbI | MHpOpManmonHoe COIIPOBOXICHUE TEXHOJIOTMYECKHUX IPOLIECCOB, 4 [ToaroroBka
u o01meKkynbTypHbIl | [IporpaMmupoBanne  poOOTOB M AaTYMKOB,  VHXEHEpHblE  S3bIKU pedeparoB
YpOBEHb nporpaMMmupoBanusi, MHbopMaoHHOE CONMpOBOXKACHUE TexHoJormueckux | [Ipomexyrounas 5) TectupoBanue

nporecco, [ToaroToBka K 3aluTe U 3alMTa BBITYCKHON KBaIM(UKALMOHHOM aTTecTauus 6 OK3aMeH

paboTHI.
OIIK-2 roroB CoBpeMmeHHbIe Tpo0sieMbl HayKH U oOpa3oBanusi, Moayib 1 "TexHonorudeckoe Texymun 1 YeTHBIN onpoc
HCIIOJIB30BaTh oOpazoBanue",  TexHuueckas  MmexaHuka, KommbelorepHas  rpaduka, KOHTpPOJIb
3HAHHE MammuHoBenenue, Marepuanoseaenue, Moayns 2 "®usznueckoe oOpa3zoBaHue | yCHEeBaeMOCTH
COBPEMEHHBIX B HOBOM oOpazoBaTenbHON mpakTuke", OHU3MKa B KOHTEKCTE COBPEMEHHOIO
npobJeM HayKH U ecrecTBo3HaHusA, Monyns 3 "JlumakThueckue OCHOBBI conpoBoxzaeHus | IIlpomexyrounas 6 OK3aMeH
o0Opa3oBaHUs IpH (bUBUKO-TEXHOJIOTUYECKOTO  oOpa3oBaHus", DU3HMYECKUH OSKCIEPUMEHT B aTTeCcTalus
peleHnn obpa3zoBanuu, Teopust U METOMKA TEXHOJIOTHYECKOTro oOpa3oBanus, Teopus u
npodeccuoHalbHbIX | METOAMKAa  (Qu3nyeckoro  oOpa3oBaHusi, Moayns 1o  BeIOOpY 1,
3a/1a4 OOpasoBarenbHass poOoToTexHHKa, CHCTeMBbl pa3pabOTKH BUPTYaTbHBIX

npubopoB, NHpopMalilmoHHOE CONPOBOXKIACHHE TEXHOJOTHYECKUX IPOLIECCOB,

[IporpammupoBanue  poOOTOB M JaTyMKoB,  MH)XKEeHEpHBIE  S3BIKU

nporpaMMmupoBanus, MH(popMallmoOHHOE COMPOBOXKIEHNUE TEXHOJIOTHYECKUX

npoueccoB, HayuHo-uccnenoBarenbckas npaktuka, IloaroroBka k cpade w

claya TroOCyJapCTBEHHOTO »5k3aMeHa, [loaroroBka Kk 3ammre W 3allura

BBIITYCKHOW KBaJTH(PUKALIMOHHON pabOTHI.
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[TK-5 ciocoben
aHAJTM3UPOBATh
pe3yJIbTaThI
HAYYHBIX
HCCIICIOBAHUIA,
MPUMEHSTH UX TIPH
peueHnu
KOHKPETHBIX
Hay4HO-
UCCIIEIOBATEIILCKUX
3amad B chepe
HAYKH U
oOpa3oBaHwsl,
CaMOCTOSITEIILHO
OCYLIECTBJIATh
Hay4YHOE
HCCIICIOBAHHE

Hayuno-uccnenoBarensckuii  cemunap, Moayns 1 "TexHomoruueckoe
obpaszoBanme", Texnuueckas  MexaHuka, KommnblotepHas  rpaduka,
MammHoBenenne, Marepuanoseaenue, Moaynb 2 "®usznueckoe oOpa3zoBaHue
B HOBOU oOpa3oBaTenbHOM npakTuke", COBpeMEeHHBIH (GU3UYECKUN MPAKTUKYM
B mnpoduiabHOM 00ydeHuu, OCHOBBI HMHTErpanu (yHIAMEHTAIBHOTO U
TEXHOJIOTHYEeCKOro 3HaHug, Moayns 1o BbiOOpy 1, OOpa3zoBarenbHas
pobororexanka, CucreMbl pa3padOTKH BHPTYAIbHBIX NPHOOPOB, AHATOMUS
pobora, @usnueckwe 3amaud U HUX polb B OO0ydeHHH (U3HKE,
[IporpamMmMupoBanue  poOOTOB M JAAaTYUKOB, H)KeHepHbIE  S3BIKU
nporpaMMmupoBanus, MH(pOpMallMOHHOE COMPOBOXKICHUE TEXHOIOTUYECKUX
npoueccoB, [lpuknanHas  snekTporexHuka, HayuHo-uccnenoBaTenbckas
pabora, IIpenmurmuomuas mnpaktuka, [loAroroBka K 3amuTe U 3amUTa
BBIITYCKHOW KBaJTH(PUKAIIMOHHON PabOTHI.

Tekymmit
KOHTPOJIb
YCIIEBAEMOCTH

IIpomexxyTounas
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 orieHBaHUS 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)*

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

OK-1 Ha mponBunytoM ypoBHe cmocobeH k| Ha  6azoBom  ypoBHe  cmocoben k| Ha moporoBom  ypoBHEe  cmocoOeH K
abCTpaKTHOMY MBIIIEHHIO, aHaJIn3y, | abCTpaKTHOMY MBIIJIECHHIO, aHaJIn3y, | abCTpaKTHOMY MBIIUIEHHUIO, aHayu3y,
CHUHTE3Yy, CIIOCOOHOCTHIO COBEPIIECHCTBOBATH | CHHTE3Y, CIOCOOHOCTHIO COBEPIICHCTBOBATH | CHHTE3Y, CIIOCOOHOCTHIO COBEPIIEHCTBOBATH
U Dpa3BUBaThb CBOM MWHTEIUICKTYaJbHbIi M | U PpAa3BUBaThb CBOM MHTEJUICKTyalbHBI W | M pa3BUBATh CBOW WHTEIUIEKTyaJIbHBIA U
OOLIEKyIbTYPHBIN YPOBEHB OOLIEKyIbTYPHBIN YPOBEHb OOIIEKYIbTYPHBIH YPOBEHB

OIIK-2 | Ha MPOABUHYTOM YpPOBHE rotoB | Ha 0a3oBoM ypoBHE TOTOB HCIONBK30BaTh | Ha moporoBoM ypoBHE TOTOB HCHOJB30BaTh
HCII0JIb30BaTh 3HAaHUE COBPEMEHHBIX | 3HAHHE COBPEMEHHBIX MPOOJIeM HAayKd | | 3HAHHE COBPEMEHHBIX MpoOJIeM HAyKu U
po0JsieM HayKu U 00pa30BaHUs IPU PELICHUH | 00pa30BaHMs npu pelieHnn | 00pazoBaHus npu pelieHnu
npodecCHOHATBHBIX 33a4 npodecCHOHATBHBIX 3a1a4 npodeccnoHaNbHBIX 33124

K-5 Ha  mpomBunyrom  ypoBHe  cmocobOeH | Ha 0a30BOM YpOBHE criocoben | Ha MOPOTOBOM YpOBHE croco0eH
aHaJIU3UPOBAThH pe3ynbTaThl Hay4HbIX | aHAJU3UPOBATH pe3ynbTaThl Hay4HbIX | aHAJIU3UPOBATH pe3yNbTaThl Hay4HbIX

WCCJIEIOBAHUM, IPUMEHSATh UX IIPU PEIICHUHN

KOHKPETHBIX HAYYHO-HCCIIEeIOBATENbCKUX
3aa4 B cdepe HAykd U oOpa3oBaHWI,
CaMOCTOSITENILHO ~ OCYIIECTBISITH  HAYYHOE
WCCIICIOBAHHE

HCCJIEIOBAHNM, IPUMEHATh UX IPHU PELICHUH
KOHKPETHBIX HAYYHO-HCCIIEeI0BATENbCKIX
3amay B cdepe HAyKH U 0oOpa3oBaHWUI,
CaMOCTOSITENILHO ~ OCYIIECTBISITH ~ HAYyYHOE
HCCIICIOBAHHE

HCCIIEA0BAaHUM, NTPUMEHATh UX IIPU PEILICHUN
KOHKPETHBIX Hay4YHO-UCCIIEA0BATEIBCKUX
3a7ad B cdepe Hayku U oOpa3zoBaHuS,
CaMOCTOATENIBHO ~ OCYILECTBIIATH  HAy4YHOE
HCCIEA0BAHUE

*Menee 60 0ayJI0B — KOMIETEHIUSA HE CPOPMHUPOBAHA
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4. ®oHJ OLIEHOYHBIX CPEACTB /ISl TEKYLIEro KOHTPOJIA
4.1. ®oHABI OLEHOYHBIX CPEACTB BKJIKWYAKT: YCTHBIA ONpPOC, PEIICHHE
NPAaKTHUECKUX 3a/lad, COCTaBJICHHE TECTOBBIX 3a/JaHUM, MOATOTOBKa pedepaTos,

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 HCTIOTIB30BaHKE 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 3ada4

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 MO0 OLEHOYHOMY CPeACTBY 3 — COCTaBIICHUE

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 0a30B0My MOy IO 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 ¥ 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 TEXHOJOTMYeCKUMH MPOLEeCcCaMM»

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

Jlabopartopnas padota Ned. « Anumariusi 00bekToB 1FIX»

IIpakTH4yeckoe 3a1anne no 6a3oBOMy MO0 Ne5
Tema: «TpeBoru v 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 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

CornacnHo npunstoi kinaccudukanuu UT, SCADA-cucTteMbl 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 MOATOTOBKH NMPOU3BOJICTBA

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) opmupoBanus "ropsiuero” pesepsa U3 MacCHBa MOJIYJICH, yCTaHOBIICHHBIX 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

0) United

B) Universal

r) Union

1) Undefined

15

Jlnst opraamu3anuu yHUGUITMPOBAHHOTO CITOC00a TOCTYIIA 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, QYHKIMOHUPYIOIINX HA Pa3HBIX allapaTHHIX IIaTdopmax,
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 onepamuii
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
MpOLeAyPbl 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 HEU30E)KHOTO MOSBIICHUS KOH(QIMKTOB, CBA3AHHBIX C paclpeaeieHuEM
IIaMATH

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

MPOLEYPBI

19

Crneuundukanus OPC, npeanasHaueHHas sl OpraHu3aii 0OMeHa JaHHBIMU MEXKITY
KJINEHTAMM U aIllapaTypoy, Ha3bIBAeTCA

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

n) 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 TEXHOJOTHYEeCKOM Tporiecce Ha kpaH. 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) TakToBoOIf yactoToii mporeccopa SCADA-y31a

B) koimdyectBoM 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) IUCIIeTYEPCKNE 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) CTaJ0 MEHbIIIE TOPOTOBOT0 HA BETUYHUHY 30HBI HEUYBCTBUTEIHLHOCTH

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 TPEHIbI PEaIbHOTO BPEMECHU
T') 9TO BOOOIIE HE O TPEHIAX

Hroro:

26
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BOITPOCHI K DK3AMEHY 11O JIUCHUIIJIMHE

«HNHOPOPMAIINOHHOE COITPOBOKJIAEHHUE TEXHOJIOI'MYECKHUX

10.

11.

12.

13.

14.

HNPOLECCOB» 4 cemecTp

Hasnauenme u CTpyKTypa KOMIIOHEHTOB WH(OPMAIIMOHHON CHUCTEMBI
yopasienuss TexHojorndeckum mpoueccoM (MCKVYTII). HeobxomumocTs
ucnosb3zoBanuss SCADA-cucteM npu OpraHM3aluu aBTOMAaTU3WPOBAHHOTO
yIPaBICHUS TEXHOJOTHYECKUMHU MPOLIECCAMHU.

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

Ponbs u mecto SCADA-cuctem npu noCcTpOEHUU €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 YHUGDUIIMPOBAHHBIX JTUANIA30HOB 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 PA3IUIHBIX THUIIOB 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 OTKpbITass cuctemMa. OpraHuzarusi B3auMOJICHCTBHUS
SCADA-cucTemMbl 1 TEXHOJIOTUYECKOTO 000PYI0BaHHUSL.

OmnepalimoOHHBIE CHUCTEMBI PEATBHOTO BPEMEHH: OTpEIeICHHEe, KilacCupUKaIus,
HEeoOXxoauMocCTh uctoyib3oBanus npu nocrpoeHnn ACYTIL. TpeboBanus st
obecrieueHns pexruma peaabHOTO BpeMeHU. [IpuMephl oneparmoHHBIX CHCTEM
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.

ucnonb3oBanun OPC DA. Bapuantbl apxutektyp, ucnoiabzywomux 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
o6moxoB. Hasnauenue nenouek OsokoB. [locnenoBaTenbHOCTh pa3pabOTKU
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. JlpatiBep SIM.

[TonsTue ABTOMAaTU3UPOBAHHOI'O pabouero MecTa (APM)
orepaTopa/aucrierdyepa  TEXHOJIOTMYECKOro  Ipoliecca. Muemocxema
TEXHOJIOTHYECKOro mpoiecca. TpeboBanus Kk pa3padbotke APM u MHEMOCXEM.
Knaccudukanus wmuemocxem. KommonoBka mpubopoB. TpebGoBanus k
sproHomuke APM.

Co6bitus u TpeBoru B SCADA-cucteMax. [IpruurHbl 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 N3MEeHEeHU

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
CBSI3W C W3MEHEHHEM BEJIOMCTBEHHON MPHUHAMICKHOCTH — MUHHUCTEPCTBY MPOCBEIICHUS
Poccuiickoit @enepanuu.

2. O6noBnena u cornacoBana ¢ Hayunoit Oubmmorexoit KI'TIY um. B.II. AcradneBa
«Kapra nureparypHoro oOecriedeHus (BKJIIOYAsi SIEKTPOHHBIE PECYPCHI)», COAEpIKaras
OCHOBHYIO U JIONIOJHUTENIBHYIO JIUTEPATypy, COBPEMEHHbIE IpodeccroHaIbHbIe 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 MPOEKTUPOBAHUS (BBIIOJHEHUSI KYPCOBBIX paboT), TPYMIIOBBIX W WHIAMBHIYaJTbHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS YCIIEBAaeMOCTH U IIPOMEKYTOYHOM aTTecTaluy, HOMELICHUS
JUIsl camocTosITeNbHOM pabotel oOywaromuxcst B KI'TIY um. B.II. AcradbeBa) n kommiekc
JHMLEH3MOHHOTO ¥ CBOOOIHO PACIPOCTPAHIEMOr0 NPOTrPaMMHOTO 00eCIICUeHHS.

[Tporpamma nepecMoTpeHa u oo0peHa Ha 3aceaannu kadenpst Tull
«06»_05 2020T., mporokoa Ne 5

BneceHnHbie U3MEHEHUS YTBCPIKIAIO:

3aBemyromuit kadenpoit e, C.B. boptHOBCKU#

Onobpeno HMCC(H)
HucTuTyTa MaTeMaTuky, (GU3UKU U UHPOPMATHKU

«20»_05 2020 ., mpoTokos Ne _8

IIpencenarens 42> C.B. bopTtHOBCKUI
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JIucr BHECeHHuS U3MeEHEeHM il
JOTIOTHCHUSI ¥ U3MEHEHUS B pa00UyI0 MPOTrpaMMy TUCITUTLIAHBI
Ha 2021/2022 yueOublii roj

1. OGHoBnena u coriacoBana ¢ Hayunoii 6ubmmorexoir KI'TIY um. B.II. AcradreBa «Kapra
JUTEpaTypHOro oOecredeHus: (BKIOYas SJIEKTPOHHBIE PECYpChl)», COZepiKalias OCHOBHYIO U
JONOJHUTENBHYIO  JIUTEPaTypy, COBPEMEHHbIE IpoQecCHOHANbHBIE 0a3bl JAaHHBIX |

I/IH(i)OpMaHI/IOHHI)Ie CIIPABOYHBIC CUCTCMbI

2. O6noBnena «Kapra wmarepuanbHO-TEXHHUYECKOW 0a3bl IUCHUIUIMHBDY, BKIIOYAIONIAs
ayIUTOPUU JJIsl TIPOBEACHUS 3aHSATHH JIGKIMOHHOTO THUIA, 3aHSATHH CEMHHApCKOTO THIIA,
KypCOBOTO MPOEKTHPOBAHMS (BBITOJHEHUSI KypCOBBIX padoT), TPYNIIOBBIX M MHIMBHIYaIbHBIX
KOHCYJIBTAIMH, TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTalllu, ITOMEIICHHS
JUIsL caMmocToATeIbHOW padoTel oOywaromuxcss B KI'TIY um. B.UII. AcradneBa) u komiiekc

JIMIEH3MOHHOTO U CBOOOTHO PACIIPOCTPAHSIEMOr0 IPOrPAMMHOI0 00ECIICYCHUSI.

[Tporpamma nepecMoTpeHa U oo0peHa Ha 3aceaannu kadenps Tull
«12»_05 2021r., mporokon Ne 7

BHeceHHBIE H3MEHEHUS YTBCPIKIAIO:

3aBemyromuii kadenpoit D C.B. boptHOBCKU#

Onobpeno HMCC(H)
WucTuTyTa MaTeMaTuku, (GU3UKA U UHOOPMATUKH

«21» 05 2021 r., mporokonm Ne 7

IIpencenarens AD- C.B. boptHOBCKUI
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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. 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.

KAPTA JIMTEPATYPHOTI'O OBECHHEYEHUA TUCIIUITJINHBI

HUHDPOPMAIIMOHHOE CONMPOBOXKJAEHUE TEXHOJIOI'MYECKHUX IMTPOLHECCOB»

AJIs1 00y4aroImMxcs 00pa3oBaTe/bHOM MPOrpaMMbl

Hampasnenue noarorosku 44.04.01 Ilenarornueckoe oOpa3zoBaHue, HapaBIeHHOCTH (PO duiIb) 00pa30BaTEIbHON MPOTrpaMMbl
dusnuecKkoe U TEXHOJIOTHYeCKoe 00pa30BaHUE B HOBOM 00pa30BaTEIbHON MPAKTHKE

1o o4Hoii popme o0yueHusi

HaumenoBanue

Mecto
XpaHEeHHS/3TEKTPOH
HBIN ajipec

Kon-Bo
9K3EMIUISIPOB/
TOYEK JJOCTYyIa

OcHoBHasi JIUTEpaTypa

Kanynun, JI.B. Undopmannonnas ctpykrypa npeanpusarus : yueoHoe nocooue / JI.B. Kanynun, 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 [DnexTpoHHEIH pecypc]. - URL: OHJIAHHY
http://biblioclub.ru/index.php?page=book&id=435685
WuTerpupoBanHble cucTeMbl IpoekTrpoBanus u ynpasiaeHus: 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 « TaMOOBCKHI rOCy1apCTBEHHbBIN 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, OMCKuil TOCy 1apCTBEHHBIN TEXHUYECKHI «YHUBEPCUTETCKAsl | 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 YUPEKICHHUE BBICIIETO 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 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'. Cxuprtnamze, A.B. Ckopuos, [I.A. Umsips. - U3n. 2-e, cTep. - MockBa ;| « YHUBEpCUTETCKasl | HEOrPaHUYCHHBIN
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. — MockBa, 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. uapopm. 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 [

+|  ®doproBa A.A.

(1OJIKHOCTD CTPYKTYPHOI'O IoJpa3aeneHusi)  (IOANUCH)

(®amunus 1.0)
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4.2. Kapra maTepuajibHO-TeXHUYECKOH 0a3bl IMCHUNIMHBI
«HpopMannoHHOE CONMPOBOKIEHUE TEXHOTOTHYECKUX MPOIECCOB)»
AJIs1 00y4aroImMxcs 00pa3oBaTe/bHOM MPOrpaMMbl
Hanpasnenue noarorosku 44.04.01 Ilenaroruueckoe oOpa3oBaHue,
HaIpaBJIEHHOCTH (po¢uib) 00pazoBaTeNbHON MporpaMmmbl PusznyecKoe U
TEXHOJIOTHYECKOE 00pa30BaHUE B HOBOW 00pa30BaTEIbHON TPAKTUKE
10 04HOoi opme o0yueHust

Ayautopus \ Ob6opynoBaHue

JUTSL IPOBEJICHUSI 3aHATUN JIEKIMOHHOTO TUIIA, 3aHATHH CEMHUHAPCKOTO THUIA, KypCOBOTO
MPOEKTUPOBAHUS (BBIMOJIHEHHS KYPCOBBIX paboT), IPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIlMM, TEKYIIET0 KOHTPOJISl YyCIEBAEMOCTH M MPOMEXYTOYHOM aTTeCTalluu

660049, KpacHosipckuii kpaid, Kommbrorep ¢ BBIX010M B HHTEpHET — 9 T, yueOHast
r. Kpacnosipck, yiu. Ilepencona 7 nocka-
(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 munensus GPL);

Adobe Acrobat Reader — (CBoGomHast ULICH3HS);
Google Chrome — (CBoGoaHas JTHIIEH3HS);
Mozilla Firefox — (CoGoaHast auiieH3us);
LibreOffice — (CBo6oxanas nuiensus GPL);
XnView — (CBoOoHas THIIEH3HSA);

Java — (CBoOogHAs THUIICH3HS ),

VLC — (CrobomHas JIUIICH3US ),

du3snka ¢ KomnbroTepoM B 1ikosie ([JJorosop Ne 223
ot 23.10.2017);

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

KOMITAC-3D V16 (CyOnuiieH3uOHHBIH 10TOBOP
NeEn-17-000005 ot 30.01.2017)

660049, KpacHosipckuii kpaii, VYuebHas gocka-11mrT., mpoekrop-11T., KOMIBIOTEP-
r. Kpacnosipck, yiu. Ilepencona 7 lurt., MmapkepHast Jocka- 1 T., 1eMOHCTPAIMOHHBIN
(xopmyc Ned), Ne2-11 cTo-1mT.
Linux Mint — (CBob6osnast aurensus GPL)
660049, KpacHosipckuii Kpaii, MapxkepHas qocka-111T., ”HTepaKTUBHAs AOCKa- 1T
r. Kpacnosipck, yiu. Ilepencona 7 C BCTPOCHHBIM MTPOCKTOPOM; yaeOHOE 000pyI0BaHNE
(xoprryc Ned), Ne 3-04 M0 MEXaHMKe (MalTuHATIIEKTPOHHBIN OJI0K)- 9 mIT.,

KOMIIbIOTEpP- § MIT., HOYTOYK- 10 HIT., MOJUTOH AJs
pPOOOTOTEXHUKH- | THIT.

AT OOpa3zoBanue § (quren3us Ne AA0O.0006.00,
qgoroBop Ne JIC 14-2017 ot 27.12.2017

660049, KpacHosipckuit kpai, KommuiekT ygeOHOro 060py/10BaHus 1Mo
r. Kpacnospcek, yi. Ilepencona 7 pPOOOTOTEXHUKE, MTOJTUTOH-31IT., MAPKEpHAas 10CKa-
(xopmyc Ne4), Ne 2-12 lmT.
660049, KpacHosipckuit kpai, [Tpoektop-1T,yuebHas 1ocKa-21IT,KOMIIBIOTED -
r. Kpacnosipck, yiu. Ilepencona 7 It
(xopmryc Ne4), Ne 1-10 Linux Mint — (CBo6oanas sutieH3ust GPL)
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JUTSL CAMOCTOSITEIBHON pabOThI

660049, KpacHosipckuii kpaid,
r. Kpacnosipck, yi. Ilepencona 7
(kopmyc Ned), Ne 0-05

VYyebnas nocka-lmT,KynpmaH-11mT

660049, KpacHosipckuii Kpaii,
r. Kpacnosipck, yiu. Ilepencona 7
(xopmyc Ne4), Ne3-03

MapxkepHas qocka- 1t

660049, KpacHosipckuii kpaid,
r. Kpacnosipck, yi. Ilepencona 7
(xopmyc Ned), Ne 2-06

Komnbrorep— 91it., npoektop — 11T., HarvIAIHbIC
noco6us (cTeHpl), MapKepHast J1ocka — [ 1T. ¢
YCTPOICTBOM /JIsl UHTEPAKTUBHOM JOCKH, JOCKa
MapkepHas — 11T

Aner O6pazoBanue 8 (umen3us Ne AAO.0006.00,
noroBop Ne JIC 14-2017 ot 27.12.2017

660049, KpacHosipckuii kpaid,
r. Kpacnosipck, ya. Ilepencona 7
(xoprryc Ned),

Ne 1-02
UnTanbHbld 3ai1

Komnbrorep-10mwrT., npuntep- 11rt.
Anst O6pazosanue 8 (nuuen3us Ne AAO.0006.00,
norosop Ne JIC 14-2017 ot 27.12.2017

660049, KpacHosipckuii kpaif,
r. Kpacnosipck, yn. Ansl JleGeneBoi,
1. 89 (xopmyc Nel),
Ne 1-05
LlenTp camocTosTeNnbHON pabOThI

M®YVY — 5 mir.;

Komnbrorep — 15 mr.;

HoyT6yx —10 mr.;

Anpr Jlunykce Ilkoneubiii — (CBoOomHas
JIUTICH3US );

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

7-Zip — (CBoboanas nunensus GPL);
AdobeAcrobatReader - (CBobGomnas
JUTIEH3HS);

GoogleChrome — (CBoGoHast THIIEH3HS);
MozillaFirefox — (CBoOoaHas uiieH3us ),
LibreOffice — (CBo6oanas nunensus GPL);
XnView — (CBoOoiHAS TUIICH3US);

Java — (CBoOoiHAs TUTIEH3HS);

VLC — (CBoOo1HaS JTHIICH3HS ),

Koncynberant Ilmtoc — (CBoOOAHAS THIIEH3US
TSl y9eOHBIX 11eJIei);
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