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1. MNOSACHUTEJIBHAS 3AIIUCKA

1.1. MecTO AUCHUILIUHBI B CTPYKTYPe 00pa3oBaTe/ibHOIH MPOrpaMMbl

[Iporpamma AMCHUIUIMHBL pa3paboTaHa B COOTBETCTBUM C (enepabHbIM
TOCYIapCTBEHHBIM  O0pa30BaTEeIbHBIM  CTAaHIAAPTOM BBICIIETO OOpa30BaHHS IO
HampaBiaeHuto noarotopku 44.03.05 Ilemarormueckoe oOpa3oBaHHE C JABYMs
npouiisMi  TIOATOTOBKM (YpOBEHb OakajiaBpuara), YTBEP>KIECHHBIM IPUKA30M
MunuctepctBoM o0pa3oBaHus U Hayku Poccuiickoii ¢peneparuu ot 4 gexadps 2015 &
Ne 1426; ®denepanbabiM 3akoHOM «O6 o6pazoBanuu B POy ot 29.12.2012 Ne 273-D3;
npodeccuoHanbHbIM  cTaHmapToM  «llemaror»,  yTBEpKIACHHBIM  IMPUKA30M
MuHucTepcTBa TpyAa U colMalibHON 3amuThl Poccuiickoit @enepannu ot 18 okTs0ps
2013 . Ne 544H.; HOPMAaTHBHO-NPABOBBIMU JIOKYMEHTAMH, PEITIAMEHTHPYIOIIUMHU
oOpazoBarenbHblii Tpouecc B KITIY wum. B.IL. ActadppeBa 1o HampaBlI€HHOCTH
(mpoduito) oOpa3zoBareibHOM TporpaMMbl PU3WMKAa W TEXHOJOTHSA, OYHOU (OPMBI
oOyuyeHHs B HMHCTHUTyTe MareMaTukud, ¢usuku u uHbopmartuku KITIY
uM. B.I1. ActadbeBa ¢ npucBoeHreM KBaTU(pUKALMK Oakaasp.

JlucuunimHa OTHOCUTCS K 0a30BOM YacTH y4eOHOrO IJI1aHa.

1.2. O6masi TpyA0eMKOCTh JUcUMIJINHBI - B 3.E., yacax u Hegessix

OO6mast TpyI0EMKOCTh JHMCIUIIMHBI COCTaBIIIET 3 3a4eTHBIX eauHMIbI, 108
gacoB. JlucrumiauHa, coriacHo Trpaduky ydeOHOro mpoiiecca, peanusyercss Ha 3
Kypce B 6 cemecTtpe. Dopma KOHTPOJIS: IK3aMEH.

1.3. Heap wu 3agaum aucuuiuidHbl  «UHpopmManmoHHoe obecneyeHue
TEXHOJIOTHYECKOr0 MPoLecca)

[eab0 wu3yYyeHUsi IUCHMIUVIMHBI SIBJSIETCSI — YIUIYOJICHHOEC M3YYCHHE
OOyJaroIMMUCs KOMIIOHCHTOB COBPEMEHHBIX CHCTEM YJaJE€HHOTO KOHTPOJsS U
YIPABJICHUS] TEXHOJOTHYCCKUMH TPOIECCaMU, H3yYEHHE METOJ0B ITOCTPOCHUS
(G ()EKTUBHBIX CHCTEM aBTOMAaTUYECKOTO W aBTOMATHU3MPOBAHHOTO YIPABIICHUS
TEXHOJIOTUYECKUMH TPOIECCaMHU, C HCIIOJB30BAHUEM MPOTrPAaMMHO-ANMapaTHBIX
komIuiekcoB SCADA.

3agaum:



¢ (HOpMHUPOBAHNE TEOPETUUECKUX 3HAHUN M MPAKTUUECKUX HABBIKOB, IMTO3BOJISIOIINX

IIOHUMAaTb W IPHUMCHATH (l)yHI[aMeHTaJ'H)HLIC U TIICPpCAOBBIC 3HAHUA W HAYYHBIC

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

OKCILTyaTalluid COBPCMCHHBLIX CPCACTB M CHCTCM 4dBTOMATHU3aAllWHU, VYIIPABJICHUI,

KOHTPOJIA TEXHOJIOTMYCCKHUMU IIPOLECCaMy U IIPOU3BOACTBAMMU,

e (opMHUpOBaHHE KOMIETECHIIMI, 3HAHUW M YMEHHMH B 00JacCTH MPOEKTUPOBAHUS,

p33pa6OTKI/I N OKCIUIyaTallud CHUCTCM AJUCIICTUCPU3AINHN TCXHOJOIMYCCKHUX

MPOIIECCOB, MOJICTUPOBAHUSI PAOOTHl U MPOEKTUPOBAHUS CHUCTEM KOHTPOJSA H

yIpaBJICHUs] TEXHOJOTMUECKUMHU TporeccaMu Ha 6aze cranmaptHeix SCADA-

CHCTCM.

1.4. OcHoBHBIE pa3iebl COJEePKAHNS

1.

Ponb m MecTo UMHPOPMAIMOHHBIX CHUCTEM KOHTPOJII U YIpaBJICHUS
TEXHOJIOTUYECKHUMHM  TpOIleCCaMHd B MPOU3BOJCTBEHHOM  IIpoLEcce
IPEANPUATHS.

CTpyKkTypa U COCTaB CHCTEM KOHTPOJISI M YIPABIEHUS TEXHOJOTMYECKUMHU
MPOLIECCAMH.

[IporpaMMHOe  oOecrieueHue  CHUCTEM  KOHTPOJS W yIpaBJiCHUS
TEXHOJIOTUYECKUMH MPOLECCAMHU.

basa paHHBIX B cHcTeMax KOHTPOJISI M YIPABIEHUS TEXHOJOTMYECKUMU
IIPOLIECCAMH.

MeTonbl TPOEKTUPOBAHMS OMEPATOPCKOT0 MHTEpdeiica CUCTEM KOHTPOJIS U
YIPABJICHHS TEXHOJIOIMYECKUMH MTPOLIECCAMM.

TpeBoru u TpeH bl B CHCTEMaxX KOHTPOJIS U YIPaBICHUS! TEXHOJIOTHUYECKUMU

npoIeccamM.

1.5. IlmanupyemMsble pe3yabTaThbl 00y4eHUs

[Ipouiecc m3yyeHus: AMCHUIUIMHBI HamNpaBlieH HAa (POPMUPOBAHUE CIIECTYIOIIUX

KOMIIETECHIINN:

e OK-6 — crtocoOeH K caMOOpraHu3aIuii ¥ caMmo00pa3oBaHUIO



e OIIK-1 — TOTOB CO3HaBaTh CONHMAIBHYIO 3HAYMMOCTh CBOCH Oymaymien
npodeccun, 00JIaTaTh MOTHBAIIMEH K OCYIIECTBICHHIO MPO(HEeCcCHOHATHLHOM
JeSTEIIEHOCTH

e JIK-11 — roTOB WHCHONB30BaTh CHUCTEMATU3HUPOBAHHBIC TEOPETHUECKUE W
MPAKTUYECKUE 3HAHUS JIJIS1 IOCTAHOBKH WM PEIICHUS MCCIICOBATEIBCKUX 3a/1a4 B

obsiactu 0Opa3oBaHUs

3agaum ocBOeHMS I[lnanupyembie pe3yabTaThl Kon pe3yabrara
TUCHUTITTHHBI 00y4YeHusl Mo JUCIHUIIIHHE o0yueHust

dbopmMupoBaHue 3HaTh: OK-6, OIIK-1, T1K-

TEOPETUYECKUX 3HAHUN |— METOMbI IPOCKTUPOBAHUSA U 11

U TIPAKTUYECKUX peanu3aiuu CpeicTB

HABBIKOB, JTUCTIETYSpU3AIUU U YIIPaBICHUS

MO3BOJIIOIINX TEXHOJIOTHYECKUMH TIPOIECCaAMU;

IIOHUMATb U IPUMCHATD |— QCHOBHBIC HPUHIUIIBI

(pynramenTanbHbIe 1 (YHKIHOHUPOBAHUS CUCTEM

HEPCAOBLIC 3HAHUA U JUCIICTYCPHU3alMU U YIIPABJICHUS

Hay4YHBI€ ITPUHIIMIIBI, TEXHOJIOTUYECKHUMH MPOIECCAMHU.

JIeKalie B OCHOBE VYMeTh:

METOIOB — YCTaHaBJIMBAaTh U HACTPANBATh

IIPOCKTHPOBAHHA, pOrpaMMHOE 0OecTieueHHE

pa3paboTKH 1 SCADA-cucrem (Ha mpumepe

OKCILTyaTaluu Proficy iFIX);

COBPCMCHHBIX CPCACTB | npoekTHpoBaTh CPENCTBA

1 CHCTEM JMCTICTYCPU3AIMN M YIIPABICHHUS

aBTOMATH3alNH, TEXHOJIOTUYECKUMH IIPOLIECCAMH C

YUPABJICHWA, KOHTPOILL | yenonpzosannem SCADA-

TCXHOJIOTMICCKUMA cucreMmsl Proficy iFIX.

npoueccamMu U Biazern:

TPON3BONICTBAMH — OIIBITOM pa3paboTku "
COBEpIIICHCTBOBAHUS METOJIOB
MIPOCKTUPOBAHMUSI CUCTEM
TUCTIETYCPU3AIIUN M YIIPaBJICHUS
TEXHOJOTHYECKHMH MPOLIECCAMHU.

dhopMupoBaHHE 3HaTh: OK-6, OIIK-1, TIK-

KoOMOeTeHIUH, 3HaHul |— Mmecto SCADA-cucreMm B 11

U YMEHUH B o0nactu UH(POPMALIMOHHON CTPYKTYype

MIPOCKTUPOBAHMSI, MIPOU3BOICTBEHHOTO

pa3paboTKH U TIPEANPHUATHS;

OKCILTyaTallMu CUCTEM | — teHaeHIuu pa3Butust SCADA-




AUCIICTYCpU3aAlun CHCTCM U TGXHOJ’IOFI’Iﬁ, CBs3aHHBIX

TEXHOJIOTHYECKUX C MMPOEKTUPOBAHUEM U
IIPOLIECCOB, paspabotkoit SCADA-cucrewm;
MOJEIIUPOBAHUA — OCHOBHBIE ITOJIOKEHUSA U
paboThI U TeHaeHuu pazsutust OPC-
MIPOEKTUPOBAHUS TEXHOJIOTUMY,

CUCTEM KOHTPOJIS — TMPUHIHUIBI Pa3pabOTKH
yHpaBJICHHUs aBTOMATHU3HUPOBAHHBIX pa60qI/IX
TEXHOJIOTMIECKUMU MECT OMepaToOpOB/IUCTIETUYEPOB
npoleccaMu Ha 0ase TEXHOJIOTMYECKUX IPOILIECCOB.

crannapTtHeix SCADA- | Ymern:

CHCTCM. — MPOEKTHPOBaTh 0a3y JaHHBIX
SCADA-cucremsr;

— pa3pabaThIBaTh MOJCUCTEMY
tpeBor SCADA-cucremsr,

— MPOEKTUPOBATH U PEATU30BHIBATH
MHEMOCXEMbI TEXHOJIOTUYECKUX
MIPOIIECCOB C UCIOJIH30BAHUEM
SCADA-cucremsr iFIX,

Baapers:

— OIIBITOM pa3pabOTKU U
UCITIOJIb30BAHUS MOJIeNIeH
TEXHOJIOTUYECKHX MPOIIECCOB U
00BEKTOB YIIPABJICHHUSI.

1.6. KoHTpoJib pe3yibTaTOB 0CBOEHUS TUCIMUILINHBI.

B xone wu3ydyeHus AUCHUIUIMHBI HCMOJB3YIOTCSA TaKHE€ METOJbl TEKYIIEro
KOHTpOJISI YCIIEBAEMOCTH KAaK YCTHBIM OMNpOC, pEUIEHWE NPaKTUYECKUX 3ajad,
BBHITIOJTHEHUE KOHTPOJIBHBIX Pa0OT U TECTOBBIX 3a/aHuii. dopMa UTOTOBOTO KOHTPOJIS
— DK3aMEH.

OueHOYHbIE CPENCTBA PE3YIHTATOB OCBOCHUS UCIUIUIMHBI, KPUTEPUU OLIEHKU
BBITIOJTHEHUS 3aJIaHUM TIpeJCTaBlICHbl B pazzene «DOHMbl OLICHOUYHBIX CPEICTB IS
MIPOBEJICHUS MPOMEXKYTOUHOW aTTECTALUW»: YCTHBIN OMpPOC, PEUIEHNE MPAaKTHUYECKUX
3a/7a4, COCTAaBJICHHE TECTOBBIX 3aJlaHUM, MOJATOTOBKAa pedepaToB, BHIIOJIHECHUE
KOHTPOJIBHBIX pa0O0T, TECTUPOBAHHUE.

1.7. TlepeuyeHb o0oO0pa3oBaTeJbHBIX TEXHOJOTHI, MCIOJb3yeMbIX MPH

OCBOCHHMU NTUCIUIIJIMHBI



CoBpeMeHHOE TpaauIlMOHHOEe OO0yueHue. B mpoiiecce OCBOCHHS TUCIUIUIMHBI
HCIIOJIb3YIOTCS pa3zHooOpa3HbIe BU/IBI NEeATEIbHOCTH oOyJaromuxcs,
OpraHu3alMoOHHbIE (OPMBI U METOABl OOYUYEHUS: JIEKIIMM U TPAKTUYECKUE 3aHSATUS,
caMOCTOsITeNIbHAs, WHAMBHUAyalbHAas WM TpymnmnoBas (OPMbI OpraHU3alMUd Y4eOHOM

JACATCIBHOCTH. OcBocHue JUCHHUIIIIMHBI 3aKaHYHMBACTCA O9K3aMCHOM.



2. OPTAHU3AIIMOHHO-METOANYECKHUE JOKYMEHTbBI

2.1. TexHoJsornyeckasi kKapra o0ydenus aucuuiiuie « MadpopmannonHoe ynpapijieHue TeXHOJIOTHYeCKUMHM MPOLECCAMID)

AJ151 00y4AKIIMXCs 00Pa30BaTeJbHOM MPOrPaMMBbl

Hanpagsnenue noarorosku 44.03.05 [lemarornueckoe obpazopanue (¢ AByMs MpOoOUISIMHU TOATOTOBKH),

HaIPaBJICHHOCTH (MpoduIib) 00pa3oBaTeIbHON MporpaMmMbl @U3NKA U TEXHOJIOTHS
1o o4HoM gopme 00yueHuUs1

Bcero AyYIUTOPHBIX YacoB Bueaynu-
HaunmenoBanue Moaysneu, pa3ienoB, TEM JacoB BCET0 JIEKIUI CEMHUHApOB mabopar. TOPHBIX Dopmbl
pabot 4acoB Kontpomns

PoJib 1 MecTO HH(POPMALMOHHBIX CHCTEM KOHTPOJIS 1 8 6 4 - 2 2 TectupoBaHue.
yIpaBJieHHs TEXHOJOTHYECKHMH MPoLeccaMu B [ToaroroBka A0KIJIAIOB.
TPON3BOICTBEHHOM MPOIECcCe MPEANPHUSATHS. HToroBoe TecTUpOBaHHUE.
CTpyKTypa, COCTAaB H MPOrPpaMMHOE 00ecTeYeHne 22 18 8 - 10 4 YcTHEI# ompoc.
CHCTEM KOHTPOJISI U YIIPABJIEHUSI TEXHOJIOTHYECKUMHU [MpakTHyeckue 3agadm.
NPOoIecCaMH. HToroBoe TecTUpOBaHHUE.
Ba3a 1aHHBIX B ccTeMaX KOHTPOJIS ¥ YIPaBJIeHUs 12 12 6 - 6 - VYcTHBIH ompoc.
TEXHOJOTHYECKHUMHU MPOLECCAMHU. [MpakTHyeckue 3agadm.

HrtoroBoe TecTupoBaHue.
MeToabl IPOEKTHPOBAHMS ONEPATOPCKOrO 20 16 8 - 8 4 YcTHBI# ompoc.
uHTepdeiica cucTEM KOHTPOJISI U yIPaBJIeHUSs [MpakTHyeckue 3agadm.
TEXHOJOTHYECKHMH MPOLECCAMH. HToroBoe TecTUpoBaHHe.
TpeBoru ¥ TpeHAbl B CUCTEMAaX KOHTPOJISI U 10 10 4 - 6 - VYeTHbli onpoc.
YIpaBJieHHs] TEXHOJIOTHYECKHMH MPOLECCAMH. [TpakTHyeckue 3a1adm.

72 62 30 32 10

JK3aMeH 36
Hroro 108




2.2. ConepsxkaHue OCHOBHBIX Pa3/ieJiOB M T€M U CHUILIUHBI

Tema 1. Ponv u mecmo uHpOPMAUUOHHBIX cUCHEM KOHMPOIA U
YRPAGICHUA MEXHOI02UYEeCKUMU NPOUECCAMU 6 NPOU3E00CMEEHHOM npouyecce
npeonpuamus.

Heo0xoanmMocTn HUCIIOJB30BaHUA SCADA I OpraHU3alUN
aBTOMATU3UPOBAHHOTO YIPABICHUS TEXHOJIOTMUYECKMMHU Tpoueccamu. OO0xacTu
npuMenenusi SCADA. Onpenenenue SCADA. Ctpykrypa SCADA: RTU, MTU,
CS. OcunoBubie Qynkiuun SCADA. OcoOGeHHOCTH TMpollecca yIpaBieHHUS B
SCADA. Poms SCADA B uH()OPMaMOHHOM NPOCTPAHCTBE MPEIIPUSITHS.
TexHosorus mnepekpbIBAEMOCTH HH(POpPMAIIMOHHBIX cucteM. MHbopMannoHHbIe
ypoBuu noctpoerusi ACYTIL. Mecto SCADA B undpopMaiiuoHHOM IPOCTPAHCTBE
NpEAPUSTHS.

Tema 2. Cmpykmypa, cocmag u RnpOZpAMMHOE oOOecneueHue cucmem
KOHMPOJIA U YRPAGICHUA MEXHON0ZUYECKUMU NPOUeCcCamiu.

Bapuantel crpyktypel ACYTIIL. Pacnpenenennas crtpykrypa ACVYTIL
YpoBeHb  BBOJA/BbIBOAA.  BBOA/BBIBOA ¢ HUCIIONB30BAaHMEM  CTaHIUU
pactipeneneHHon nepudepun. Tunbsl Moysieil BBOJa/BbIBO/IA: aHAJIOTOBBIN BBOJI,
JUACKPETHBIM BBOJ, AHAJOTOBBIM BBIBOJ, JUCKPETHBIM BbIBOJA. KaHalbHOCTH
moayieit. KommyHnukanronnusie Moayinu. OomeH nndopmaimeit mo muHe JaHHBIX.
OcoOeHHOCTH BBOJIa AHAJIOTOBBIX CHUTHAJIOB B KOHTposuiep. TpexypoBHeBas
ctpykrypa ACYTIIL Cocras Proficy iFIX. [Tonstue y3mna. Tursl y3ioB.

YHuBepcanpbHoe  nporpamMmmHoe  oOecrieuenne  ACYTIL.  PasButue
MPOTrPaMMHBIX CPEICTB aBTOMAaTU3AlIUH. [Tpuuunb pazpaboTKu
crienuannu3upoBaHHbIx cpeactB mporpammupoBanus ais ACYTIL I'paduueckoe
nporpammupoBanue. Crangapt IEC 61113-3. MOK-a3siku: IL, LD, FBD, SFC,
ST. TI'padpuueckuii wunTepdeiic. I[IpUHIUNBI MTPOEKTUPOBAHUA TPAPUIECKOTO
uHTepdeiica. OTKPHITOCT, MPOrpaMMHOTO oOecriedeHusi. OpraHuzaisi CBS3U C
anmapatypoi. ba3sl ganubix ACYTII. PeanbHoe Bpems. OnepaninoOHHbIE CUCTEMBbI
(GKECTKOT0» U «MSATKOTO» pPEaTbHOTO BpeMeHU. TpeOoBaHMs K O0OECIICUCHUIO

peanbHOro BpemeHH. WHBepcus mnpuoputeToB. TpebOoBaHUS K 0OECIEUYEHUIO
9



peanpHOTO BpemeHu. OPC-cepsep. Mateponepadensuocts. Crenudukanuu OPC:
DA, A&E, HDA, Batch, DX, Security, XML-DA, Complex Data, Commands, UA.
OPC DA-cepeep. CranaapTHble pEXUMBI YTEHUS JAaHHBIX: CHUHXPOHHBIH,
ACUHXPOHHBIN, PEKUM MOAMUCKH, PEKUM OOHOBJICHUS TAHHBIX. 3aMUCh TAHHBIX B
ycTpoicTBO. BapuanTel apxutektyp cucteM, Bkimodaronmx OPC-cepsepsl 1 OPC-
kiuentel. OPC HDA-cepBep. Cnienudukanus OPC UA.VY3enn.

Tema 3. baza oOaunnvix 6 cucmemax KOHMPOAA U YHNPAeIeHUs
MexXHO102UYEeCKUMU NPOUECcCamu.

Crpykrypa 0a3el ganubix 1FIX. Ilonsitue Osioka (Tera) 0Oa3bl JTaHHBIX.
OnpeneneHue NEPBUYHBIX U BTOPUUYHBIX OJ0KOB. OmnpenienieHue enoyku OJOKOB.
Hasnauenue 6;10k0B 0a3bl naHHbIX. HazHauenue menouek 0sokoB. OOpaboTka u
ucnonp3oBanue 0Oa3pl  gaHHbIX. [lpunoxenue SAC. IlocnenoBaTeabHOCTb
pa3pabotku 6a3bl JaHHBIX Mporiecca. [IpoexTupoBanue 0a3bl JaHHBIX Mpoliecca.
Hactpoiika cTpyKTypbl Ilenoukd OJjokoB. BapuaHTbhl opraHuzanuud IErnovex
os0okoB. PaboTta ¢ Omokamu 0a3bl JaHHBIX. DYHKIMU MEPBUYHBIX U BTOPHUYHBIX
omokoB. Ilons OGrnokoB. Ilepuoasl ckanupoBanusa. PazupoBanue. JlpaitBepbl
BBOJ1a/BbIBOAA. Peructpsl npaiiBepa SIM.

Tema 4. Memoobl npoekmupoeanus oOnepamopcko20 unmepgeiica
cucmem KOHmMPOJis U YRPAGIeHUA MEXHOI02UYeCKUMU NPOUECCaAMU.

ABTOMaTu3MpoBaHHOe pabouee mecto — APM. Muemocxema. 3agauu
MHeMocxeMm. Dopmbl nipeacTaBiaeHuss nHPopManuu Ha s3kpanax APM. TpebGoanus
K pazpabotke APM. Ocobennoctu paboTsl onepaTtopa. TpeboBaHusl K KOMIIOHOBKE
npubopoB Ha 3kpaHax APM. ®@akTopbl, y4YHTHIBAIOIIMECS NPH KOMIIOHOBKE
npubopoB. Pazpabotka MuHemocxem APM. ®ynkmmm muaemocxeM. CocTtaB
KOMITOHOBKA MHEMOCXEM. [{BeTopacnpeneneHue Ha MHEMOCXeMax.
Knaccudukanus muemocxem. TpeboBaHus >proHoMuKd. TpeOoBaHUS K MyIbTam
ynpasienus. OntuManbHas 30HA. TpeOoBaHMS K 3BYKOBBIM  CHUTHAJIAM.
Opranuzanust paszpaboTku onepatopckoro untepdeiica B 1FIX. Kommonent
Proficy Workspace. Cpena Proficy Workspace. Pazpab6otrka maemocxem B 1FIX.

O6bekT 1FIX. ATpuOyThl 00bekTa. KomnonenTs! pucynka iFIX.
10



Tema 5. Tpesozu u mpenovt 6 cucmemax KOHMPONAA U YNPAeieHUs
MEXHOI02UYeCKUMU RPOUECCAMU.

[Tonarne cocrosiHus TpeBoru. KBUTHpOBaHHBIE W HEKBUTUPOBAHHBIE
TpeBoru. CoObiTus. JluckpeTHbie U aHAJIOTOBbIE TUIIBI TpeBOT. [loacucTema TpeBor
B 1FIX. Tumnsl TpeBor u coobmenuii B 1IFIX. Paznenenue mapipyToB coOOIIEHUN 1
tpeBor B 1FIX. Tpennsl. Tpenasl peanbHOro BpeMeHHU. VcTopuueckue TpeHBI.

Turnbr HCTOPHUYCCKUX TPCHOOB.

2.3. MeToauyeckue PpeKOMEHJANUN 10 OCBOECHHI0 JTUCIHUIIHHBI
«AndopmannonHoe o0ecrmeyeHHe TEXHOJOTHYECKOro Impomecca» s
o0yyarimuxcs 00pa3oBaTejIbHOM MPOrPaMMbI

Hamnpasnenue nonrorosku 44.03.05 [lenaroruyeckoe oOpa3zoBanue (C AByMsI
MpOQUISIMU NOATOTOBKH ), HAIIPaBIEHHOCTH (IIPO(uIIb) 00pa3oBaTEIbHON
nporpamMmbl Ou3rka U TEXHOJIOTHUS
1o o4HOo opme o0yueHHs1

Pabora ¢ TeopeTnuecKUM MATEPHAJIOM

Baxxnoe mecto B ocBoeHum wmatepuana 1no kypcy «Wudopmanmonnoe
oOecrieyeHne TEXHOJIOTHYECKOTO TIPOIIECCa» OTBOJUTCS TEOPETHUYECKOM U
MPAaKTUYECKOM  MOATOTOBKE  CTYJEHTOB Ha  ayJAUTOPHBIX  3aHATHSIX €
WCIIOJIBb30BaHUEM MAaTEPHUAJIOB, HM3JI0KEHHBIX B PEKOMEHIYEMOHN JHUTEpAType M
WHTEPHET-UCTOYHUKAX. be3 3HaHUs TEOpeTUUEeCKOTo Marepuajia U OCMBICICHUS
MOCTABJICHHBIX 3aJlad HEBO3MOXKHO BBIMIOJIHEHUWE TPAKTUUECKUX  3aJaHui
CBSI3aHHBIX C MPOEKTUPOBAHUEM U Pa3pabOTKOM CPEJCTB KOHTPOJS U YIIPABICHHUS
TEXHOJIOTUYECKUMHU Tpolieccamu ¢ ucnoib3oBanueM SCADA-cuctemsr Proficy
IFIX. Tlocemenne ga00pAaTOPHBIX 3aHATHH SBIACTCS O00S3aTEIbHBIM IS
MOJTHOLICHHOTO OBJAACHUS JUCHUILIMHOMN.

TpeGoBaHusI K COCTABJIEHUIO TECTOBLIX 3a1aHUI

1. Obwgue mpeoosanusn

TecToBble 3alaHusl JOJKHBI OBITh KOPPEKTHBIMH M PACCUMTAHHBIMU Ha

OIICHKY YPOBHS Y4EOHBIX JOCTH)KEHUN CTYICHTOB B KOHKPETHOM 00JIaCTH 3HAHUM.
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Crnenyer npuepKUBaThC HEKOTOPBIX COBETOB IIPU COCTABIEHHH TECTOBBIX
3a1aHUM.

1. N30eraiiTe MCMOIB30BaHUS OUYEBUJIHBIX, TPUBHAIBHBIX, MajO3HAYAIIUX
BOIIPOCOB U (HOPMYITUPOBOK.

2. CnenyiiTe mpaBwiiaM IpaMMaTHKU, MyHKTyallud U pUTOpUKHU. TecToBbie
3aJlaHds JIOJDKHBI OBbITh HamOoJiee ‘“‘umtabenbHbl”. [lpocTble nekiiapaTUBHBIC
IPEJIOKEHUS] TOMOTYT CTyJIEHTaM u30exaTh HENpPaBWILHOM HHTEPIPETALUU.
3amanusi JOJKHBI OBITH ChOPMYIMpPOBaHBI HE B (opMe Bompoca, a B (opme
YTBEPKJICHUSI TPAMOTHO, KOPOTKO, YETKO, SICHO, 0€3 MOBTOPOB, MaJOMOHSATHBIX
CJIOB U CUMBOJIOB, 0€3 HCIOJIb30BAHMS OTPULATENIbHBIX YaCTHULI.

3. N36eraiite HMCHOMB30BaHUSI HESACHBIX BBIPAKEHHM W CIOB (MCKIIOYas
CIIy4al COCTaBJICHHSI T€CTA CIECLHUAIBHO JJIA LIeJIeH, CBA3AHHBIX CO 3HAHUEM 3THUX
ciioB). Ecnu kimt04eBoe ¢10BO B TECTOBOM 33/1aHUM HEU3BECTHO CTYJCHTY, TO JIaXke
camble JIydlne o0yJaromuecs: OyayT CUUTaTh 3TOT BOIIPOC «OOMaHHBIM.

4. N36eraiite notepu BpemeHu. COCTaBIIANTE 3a1aHKs], KOTOPbIE MOTYT OBITh
BBITIOJIHEHBI 32 MUHUMAJILHOE BpEMSI.

5. W30eraiite B3aUMOCBSI3aHHBIX 3aJ]aHUM, TJI€ COJEPKAHNUE OJTHOTO 3aJIaHUs
IIOJICKA3bIBAET OTBET HA JIPYro€ 3aJaHue.

6. M30eraiite HempeaHAMEPEHHBIX TMOJACKA30K B 3aJaHUSAX U oOpaslax
OTBETa. DTH MOACKA3KHU SBJISIOTCS OJHUM U3 CIIOCOOOB yraJIbIBaHUS MPABUIILHOTO
oTBeTa 0e€3 o00JialaHus JOCTATOYHBIMM 3HAHUSIMU WM yMmMeHusmu. U3 Tekcra
3aJlaHds  HEOOXOAMMO  HCKIIOYMTH  BCce  BepOajbHblE  acCcOLMalluu,
CIOCOOCTBYIOUIUE BBIOOPY MPABUILHOTO OTBETA C MOMOIIBIO JOTAAKH.

7. He pexomenyeTcs BKIIOYaTh B TECTOBBIC 3aJaHUS:

— JIUCKYCCHUOHHBIE BOMPOCHI U OTBETHI;
— 3aJlaHusl, UMEIOLIUE TPOMO3AKUE (HOPMYITUPOBKHY;
— 3a/1a4yM, TPeOYIOIINE CIOKHBIX PaCYETOB C TIOMOIIbIO KaIbKYJISTOPA.

8. B kaxgoMm Tecte omnpenenseTcss ONTHUMAIbHOE BpeMs TECTUPOBaHUS,
KOTOpO€ 3ajiaercd pa3paboTuukoM TecTta. OpPUEHTUPOBOYHO Ha BBINOJHEHUE

OIHOI'0 TCCTOBOI'0 3adaHUsI OTBOJHUTCA MHUHHMYM 1 MHHYTA4, @ MAKCUMYM — HC
12



MPEBBINIACT 5 MUHYT. B 11€710M ONTUMAaIBbHBIM BPEMEHEM JJIS BBITIOJTHEHUS TECTA
CIEMyeT CUMTaTh BpeMs OT Hadajga MPOIEAYphl TECTUPOBAHHUS JO MOMEHTa
HACTYIUICHHUS YTOMJICHUS (B cpeiHeM 310 Bpemst coctaiisieT 40 - 50 MuHyT).

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

10. CymmapHOe BpeMs OTBETa TECTHPYEMOTO HE JOJDKHO TMpeBbIaTh 45
MUHYT.

11. TecToBOE 3aaHNE MOXKET OBITh MPEJICTABICHO B OJHOW U3 CIEAYIOIINX
CTaHAapTU3UPOBAHHBIX QopM:
— 3aKpeITOH (C BBIOOPOM OJHOTO WJIM HECKOJBKHMX BApUAHTOB W3 CIHCKA

NPEII0KECHHBIX );
— OTKpPBITOM (B TEKCT 3a/IaHMs BIUCHIBAETCS CJIIOBO, BCTaBisieTcs Gpopmysia u T.1.);
— Ha YCTaHOBJIEHWE MPABWJIBHOMN IMOCJIEI0BATEILHOCTH (Ji ONMMCAHMs COOBITUH,
TEXHOJIOTUI);

— Ha YCTaHOBJICHHE COOTBETCTBHUS.

12. ®opma TecToBOrO 3ajaHusl JOKHA OBITH y3HABaeMOW M HE TpeOOoBaTh
JOTIOJTHUTEHHBIX TIOSICHEHUH JIJTST TECTUPYEMOTO TI0 CIIOCO0y OTBETA Ha 3aJjaHue.

13. Ilpu pa3paboTKe TECTOBBIX 3aMaHUK KEITATCIHHO MPUIACPKUBATHCSI
CJIEIYIONTUX COOTHOIIEHUH (DOPM TECTOBBIX 3aJaHHI B OJJTHOM TECTOBOM Habope:
— 3amaHuit 3akpeIToil Gpopmsl — 60%,
— 3amaHuit oTKpeITON hopmel — 20%,
— 3aJlaHWi Ha YCTAHOBJICHHUE MPaBUIIbHOM MociaeaoBaTeabHocT — 10%;
— 3aJlaHui Ha ycTaHOBJIeHUE cooTBeTcTBHA — 10%.

14. B xonie ¢GopMyIHMpOBKH KaXJAOTO 3aJaHHs HEOOXOIUMO YKa3bIBaTh
YPOBEHb €T0 CIIOKHOCTH:

1 ypoBeHb — 3a/1aHH€ HA Y3HABaHUE;
2 YpOBEHB — 3aJ]aHNE Ha BOCIIPOU3BE/ICHNC;
3 ypOoBeHb — 3aJlaHNEe HAa OCMBICIICHUE;

4 ypoBeHb — 3aJJaHUE HA IPUMEHEHUE.
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11. Tpeoosanus Kk mecmogvim 3a0aHUAM 3AKPLIM O (hopmbl
TecToBbIe 3aaHMs 3aKpBITOM (QOPMBI — 3TO 3a7aHUSI HA BHIOOP MPABUIBHOTO
oTBeTa (0OIHOTO WJIM HECKOJIBKHUX ) U3 MPEIJIOAKEHHBIX BAPUAHTOB.
OcHoBHasi 4yacTh 3a/laHus (GopMynHpyeTcss B (QopMe YTBEpXKIECHHUS, KOTOPOe
oOpamiaercss B UCTUHHOE WJIM JIOKHOE BBICKa3bIBAaHUE IOCIE MOJCTAHOBKU
OJIHOTO U3 BapUAHTOB OTBETA.
3amanue Gopmynupyercs MpenesbHO KpaTKo, Kak MpaBwiio, B (dopme
MPEIIOKEHUS], COCTOSAIIETO U3 7-8 CIOB. B OCHOBHYIO 4acTh 3aJlaHUsl CIEAYET
BKJIIOYATh KaK MOKHO OOJIBIIIE CJIOB, OCTaBJIAsA JJIsi OTBeTa He Oonee 2-3
HanOoJIee BayKHBIX, KIIFOUEBBIX JIJIs1 JAHHOUW MPOOJIEMbI TOHSITHA.
N3  Tekcrta 3agaHuss  HEOOXOAMMO  MCKIIOYaTh  BCE  acCOLMAIINH,
CIIOCOOCTBYIOITUE BHIOOPY MPABUIBLHOTO OTBETA C MOMOIIIBIO JOTAIKH.
TecToBbie 3amaHus 3aKpbITOM (GOPMBI JOJKHBI COJEpKaThb HE OoJyiee MSTH
BApUAHTOB OTBETOB Ha KaXK/bIi BOMPOC.
Cpenn mpemsioKeHHBIX BApUAHTOB OTBETA MOXET ObITh KakK OJIMH, TaK U
HECKOJIbKO BepHbIX. OTCYTCTBHE BEPHOTO OTBETA CPEAM MPEIJIOKEHHBIX, KaK U
OTCYTCTBUE HEBEPHOTO HEAOITYCTUMO.
Bce oTBeThI K 0IHOMY 3aJaHUIO JOJIKHBI OBITh MPUOTU3UTEIHLHO OJHOM JITTUHBI.
B oTBeTax He pEKOMEHIYETCS HCIOJIb30BaTh CJIOBA «BCE», «HH OIHOTOX,
«HHUKOTJIa», «BCET/Ia» M T.M., TAaK KaK B OTJIEIBHBIX CIy4asX OHH CIIOCOOCTBYIOT

yraabIBaHWUIO IIPABUJIbHOTI'O OTBCTA.

Mpumep:

IIpeobpazosanue 38yK08bIX KOICOAHUU 8 DNEKMPUYECKUE NPOUCXOOUM 6 ...
a) muxpogone;

0) ounamuxe,

8) OemeKkmope paouonpuémMHuKda,

2) NPUEMHOU aHmeHHe.

(YpoBeHb croxHOCTH 1)
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I1l. Tpebosanusn k mecmoevim 3a0anuam omKpvimoi hopmol

— TecToBble 3amaHus OTKPHITOM (OpMBI — 3TO 33JaHHUA Ha JOIOJIHEHUE
IPEJI0AKEHHOIO TEKCTA MPOMYLUIEHHBIM CIIOBOM HJIU CIIOBOCOYETAHHUEM.

— TekcT 3amaHusa JOODKEH 00JaAaTh MPEIEIbHO MPOCTOM CHHTaKCHUECKON
KOHCTpyKUHMeH. B Tekcre 3amaHusi HE JNOJKHO OBITh IOBTOPOB U JBOWHOTO
OTpHLIAHMUSL.

— JlomonHeHne B TEKCTE€ MOXKET OBITh TOJBKO OJHO, MECTO MPOIYIIEHHOTO
HNOHATUA 0003HA4YaeTcsd TOYKaMU. TOUKM CTaBATCS HA MECTE KIIFOUEBOTO
JJIEMEHTAa, 3HAHHWE KOTOPOro SBISIETCd Hauboyiee CYHIECTBEHHBIM IS
KOHTPOJIMPYEMOT0 MaTepuaa.

— OOBIYHO OTBETOM CIIY’)KUT OJHO CJIOBO WJIM CJIOBOCOYETAHUE, COCTOSIIEE HE
0osiee 4yeM U3 IByX CJIOB.

— [lpn yka3zaHum cocTaBUTENEM TecTa MPABWIBHOTO OTBETa JOJDKHBI OBITh
MIEPEYNCIICHBI BCE BO3MOXXHBIE BAPHAHTHI HAIMCAHUS CIIOBAa-OTBETA.

Mpumep:
Koncmumyyueti onpedeneno, umo 3a6acmora — 9mo peMeHHbllL ... OMKA3

PAOOMHUKOG OM GbINOIHEHUs 00A3AHHOCMEL 8 YETIAX pa3peuletus Cnopa.

Omeem: (000po8oIbHYIIL)

(YpOBEHB CIIOKHOCTH 2)

IV. Tpebosanua «k mecmosvim 3a0anuam Ha  YCMAaHO6IeHUE
coomeemcmeus

— TecToBble 3aJaHUsl HA YCTAHOBJIIEHHE COOTBETCTBUS — OTO 3a/JaHus Ha
oTpesieNieHUEe CBsI3el MEXly 00bEKTaMH, BXOJSIIMMH B pa3Hble TPYIIIIHL.

— I'pynmbl 00BEKTOB, MEXKIY KOTOPHIMH YCTAHABIMBAETCS COOTBETCTBUE, MOTYT
OBITh OJJMHAKOBOI'O pa3Mepa, HO MPEANOUYTUTENIbHEE, YUTOObI OHa OblIa OOJIbIIEe
JIpyrou (AomycKaeTcs OHa JIUIIHSS TO3UIUA).

— CoOTBETCTBUE MEXY O0BEKTaMH T'PYIII JOJKHO ObITh OJJHO3HAYHBIM, OJHOMY
DJIEMEHTY TEepPBOTO MHOXXECTBAa JIOJDKEH COOTBETCTBOBATh OJUH JJIEMEHT

BTOPOI'O MHOXKCCTBA.
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Ipumep: Coomeemcmeue medxncdy eudamu  KOHGIUKMOE U  UX

XapakmepucmuKkou.
CTONKHOBEHUE MEXK]TY JIMYHOCTHIO U FPYIION Baytpurpynnosoi
BHyTpeHHee npoTHBOOOPCTBO YeI0BEKa BHYTpUINYHOCTHBIN
CTONKHOBEHUE MEXAY MOAPa3ICICHUIMU .
Y P MexrpynmnoBou
OpraHu3anuu
CTOIKHOBEHUE B3aUMOJICUCTBYIOIIUX JIUI] MeXJIIMYHOCTHBIN

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

— TecroBble 3afaHus Ha YMNOPSJOYMBAHME — ITO 3aJaHUS HA CHUCTEMATHU3ALUIO
MPEMJIOKEHHBIX  MOHATUA 1O KaKOMY-JIMOO TpUHIMIY (B  OCHOBHOM,
XPOHOJIOTHYECKOMY).

— IlocnenoBaTenbHOCTh YCTAHABIMBAEMBIX OOBEKTOB JOJIKHA OBITH OJHO3HAYHOM,
HE PEKOMEHJIYETCSl COCTABJISATH MOCJIEA0BATENLHOCTD, TPEOYIONIYIO TOBTOPEHHUS
OJIHOTO U3 OOBEKTOB.

— B ocHOBHOM TekcTe 3ajaHus JOJKHO OBITh YyKa3aHUE Ha HalpaBJICHUE
MOCJIEIOBATEILHOCTH.

Ipumep:
Ilocneoosamenvhocms 3manog nepe2o8opHO20 npoyecca
a) [ToaroToBUTEIBHBIN 3TAIT
b) B3anMHOe yrouHEHHE MO3UIUN YIACTHUKOB
C) BeiiBrokeHHE apryMeHTOB W 000CHOBAHHE CBOUX B3TJISI0B
d) CoracoBanue mo3unuii ¥ BEIpaOOTKA JOTOBOPCHHOCTEH
€) AHayiu3 pe3yJIbTaTOB MEPETOBOPOB
(YpOBEHb CIIOKHOCTH 2)
Ananuza monozpaguii u yueoHuKos
Brimonasiercss nmucsMenHo. O0BEM pabOThl COCTABISIET HE OoJiee 2 CTpaHMUII

MaITUHOMMCHOTO TeKcTa. TekcToBbIit Matepuan odopmirsercs 14 mpudTom depes

1,5 untepBain, kpacHas ctpoka 1,25, mHTepBan Mexnay adzauamu «0», OTCTyI:

cieBa 3; cmpaBa 2, BbIpaBHMBaHUWE TEKCTa IO MIUPUHE CTpaHulpl. CTpyKTypa

BKJIFOYAET B CeOs:
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e bubnuorpaduueckas kapTouka C MOJHOM uHPOpMalMeln O BBHIOPAHHOM
MOHOTpaduu

e PackpeITHEe aKTyaJbHOCTH TEMbI (pacCMaTpPUBAETCs BO BBEACHUM WIU
MIPEUCIOBUH)

e AHanu3 U CTPYKTypa HamucaHusi MOHOrpaduu (BBeJIeHUE, KOJIMYECTBO IJIaB,
WUTIOCTpanuid, Tabmui, TpaduKoB; pa3BUTHE pyOpUKAIMii, MOATIAB,
3aroJIOBKOB)

e Ananmu3 cojaepxkaHus TJIaB (MCIOJb3yS BBIBOABI aBTOpa CHEJIaTh CBOU
BEIBOJIbI)

e AHanmu3 UUTUPYEMOW JHUTEpaTypbl (3aUHTEPECOBABIINE HCTOYHHUKHU
BBINIUCATh; CKOJBKO HCTOYHUKOB)

Hanucanue peghepama

Pedepar HeoOxoauMo caaTh mpenoaBaTesto B HanedaTaHHoM Buje. O0bem
pedepara He Oosiee 7 CTpaHMI] MAIIMHOMHCHOTO TEKCTAa BKJIOYAsl TUTYJIbHBIN
JIUCT, COJIEPKAHUE U CIIUCOK JInTepaTyphl. TekcToBblil Matepuan opopmisierca 14
mpudTom uepes 1,15 unrepai, kpacHas ctpoka 1,25, untepBan Mexay ad3aramu
«0», orcrym: cneBa 3; crnpaBa 2, BBIPABHUBAHME TEKCTA MO IIMPUHE CTPAHHUIIBI.
CTpyKTYpHBIMU DJIEMEHTAMHU SIBJISIOTCSL:

- TwurynbHBIN TUCT

- CopepxaHue

- Bsenenue

- OcHOBHas 4acTh

- 3aKIroYeHue 1 BbIBOIBI

- bubnmorpaduyeckuii crucok (He MEHEE 5 UCTOYHUKOB, KOTOPBIMH MOTYT

OBITh pecypchl B ceTr THTepHET i KOTOphIX yka3biBaeTcss URL).

IMPUMEPHBIE TEMbI PE®GEPATOB
1. IIpobGnembr obecrnieueHusi OE30MACHOCTH M HAJIEKHOCTH MHOOPMAIMOHHBIX
CUCTEM KOHTPOJISI U YIPABIECHUS TEXHOJIOTUYECKUMU MPOIIECCAMH.

2. Oonauynsie pemieHuss B SCADA-cucremax U cpeAcTBax MNPOMBIIIIIEHHOM
17



10.
11.

12.

13.

14,
15.
16.
17.
18.

aBTOMAaTH3aLIHH.
MeTonbl M CpeacTBa MHTErpallMd WH(MOPMALUMOHHBIX CUCTEM KOHTPOJIA U
YOPaBJIEHUSI TEXHOJIOTMYECKUMH IPOLECCAMH CO CMEXHBIMU CHUCTEMaMH
IPOMBIIUICHHON aBTOMAaTU3ALIMH.

WuTennexktyanbHble MHQOPMAIIMOHHBIE CUCTEMBbI KOHTPOJISI M YIpPaBICHUS
TEXHOJIOTUYECKUMU MPOLECCAMM.

HNupopMalinoHHbIe CUCTEMbI KOHTPOJSI U YIPABICHUS TEXHOJIOTHMYECKHUMHU
MPOIIECCAMHU HA OCHOBE HEYETKOM JOTUKUA. CpaBHUTENBHBIA aHANIHN3 C
KJIACCUYECKUMH CHCTEMAaM YIPaBJIEHUSI TEXHOJOTUYECKUMHU MPOLECCAMHU.
CpaBHUTENBHBIN aHAW3 OTE€YECTBEHHBIX U 3apyOexHbix SCADA-cucrem:
JIOCTOMHCTBA, HEAOCTATKU U OCOOEHHOCTH OT€UECTBEHHBIX PELICHUIA.
DBOJIIOLMS ¥ TEPCIEKTUBBI PAa3BUTUS HHPOPMALIMOHHBIX CUCTEM KOHTPOJIS U
YIPABJICHUS TEXHOJIOTMYECKUMU ITPOLIECCAMH.

CoBmectHoe ucnonb3oBanue SCADA-cucteM, MporpaMMHBIX KOMIUIEKCOB
MATLAB 1 MBTY npu MoaenupoBaHWM IPOLECCOB  yIPAaBJIECHUSA
TEXHOJIOTHYECKUMH MPOLECCAMU.

Paszgutne texnosmoruun OPC. Ilpuwumnbel nomynspHoctr TexHosnorun OPC
DA.

AnbTepHaTBbI Kiaccuueckoit OPC-TexHomoruu.

Moo6unsubie SCADA-cUcTeMBI: pelaeMble 3a7add, 00JacTh MPUMEHEHUS,
po0IeMbl BHEIPEHUSI.

CoBpeMeHHbIE TpeOOBaHMS K MOATOTOBKE CHEIUAIMCTOB B 001acTH
POMBIIIUICHHON aBTOMAaTU3ALIMH.

[lepcriekTHBBI ~ HMCHOJB30BAaHUS ~ OECHPOBOAHBIX  TEXHOJOTMHA  AJs
aBTOMATHU3alIMH TEXHOJIOTMYECKHUX MPOLIECCOB U MTPOU3BOCTB.
SCADA-cuctemst WinCC u 1FIX: cpaBHUTENBHBIN aHATH3.
SCADA-cuctems Citect u iFIX: cpaBHUTENBHBIN aHAIH3.

SCADA-cuctemsl InTouch u iFIX: cpaBHUTENbHBIN aHATN3.
SCADA-cuctems TraceMode u iFIX: cpaBHUTENbHBIN aHATH3.

SCADA-cuctemsl Genesis u 1IFIX: cpaBHUTEIBHBIN aHATNS.
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19.

20.

[TpoexTupoBanne MHPOPMALMOHHBIX CHUCTEM KOHTPOJIS U  YIpPaBICHUS
TEXHOJIOTUYECKUMHU TIpoleccamMu. AHamu3 CTaguid M I3TaloB IIpolecca
IPOEKTHPOBAHUS.

OkoHomuueckud  3PPexT oT BHEApPEHUS HHPOPMAIMOHHBIX  CHUCTEM
KOHTPOJIS U VYOPaBICHUS  TEXHOJIOTUYECKUMHU nporeccaMu B

IMPONU3BOACTBCHHYIO ACATCIIBHOCTD IIPCAIIPUATUA.
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3. KOMIIOHEHTBI MOHUTOPHUHI A YUEBHBIX JOCTUXEHUM
CTYAEHTOB
3.1.

TexHoJ0rH4YecKas KapTa peuTHHIa JUCUUILIUHBI

«NudopmanmnonHoe obecneyeHue TEXHOJIOTHYECKOro mpouecca

HaumenoBanue HanpapneHnue moaroToBKu ¥ ypoBeHb 00pa30oBaHMsL. KomnnuectBo
JVCIIATUTHHEI Ha3zBanue nporpamMmbl/HampaBieHHOCTH (IPOdUIIs) 3a4EeTHBIX
00pa3zoBaTesbHON MTPOTrpaMMBbI €UHUIL
WNudopmannonnoe 44.03.05 INenarornueckoe oOpazoBaHue (C IByMs 3
obecrieueHue npoduiasiMu moarotoBku )/bakanaspuar
TEXHOJOTHIECKOTO Hanpasnennocts (mpoduins) 00pazoBaTeIbHOM
nporiecca nporpamMmbl OU3KKA U TEXHOJIOTHS

CMexxHbIC JUCIUIUIMHBI 110 y4eOHOMY TIJIaHy

[TpemmectByroume: MHpopManmonHas KyinbTypa U TEXHOJIOTMH B 00pa3oBaHu, OCHOBBI
MaTeMaTtnyeckor 00paboTku nHdopmaruu, OCHOBBI pOOOTOTEXHHUKH.

[ocnenyroume: OCHOBBI CUCTEM pa3pabOTKU BUPTYaJIbHBIX IPHUOOPOB, OCHOBBI CUCTEM
VH)KEHEPHBIX BUPTYAIbHBIX HHCTPYMEHTOB.

BA30BBII PA3JIEJT
®opma paboTsl Konuuecto 6amos 100 %
min max
Texymas pabora YcTHBII onpoc 5 8
COCTaBJvIeHI/Ie TECTOBBIX 5 10
3ajaHuif
Pemenne npakrnaeckux 34 57
3aj1a4
TectupoBanue 15 25
Hroro 60 100

JIOTIOJTHUTEJIbHBIN PA3JIE]

bazoBslit MoyB/ ®dopma paboTh KonngectBo 6ajiioB
Tema min max
CocraBieHne KOHTPOJIbHBIX
BOTIPOCOB TTOBBIIICHHOM 0 3
CJI0)KHOCTHU
AHanu3 MmoHorpaduil u 0 3
yueOHUKOB
Hanucanue pedepara 0 3
Hroro 0 9
O011ee KOJIMYECTBO OAIIJIOB MO AUCHHUTUIHHE (TI0 min max
WTOTaM M3YYCHHUsI BCEX pa3zienioB, 6e3 yuera
60 100

JOIIOJITHUTCIIBHOT'O pa3nena)

CooTBeTcTBHE PEITUHIOBBIX 0AJIJIOB M AKA/IEMUY€ECKO OLleHKM:

Menee 60 6amioB — K IK3aMEHY HE JTOMYIIEH

60—72 — ynoBJIETBOPUTEIIHHO

73-86 — xopomio

87-100 — oTinyHO

3.2. @oHJ OLIEHOYHBIX CPeICTB (KOHTPOJIbHO-U3MePHUTEIbHbIe MATEPHUAJIbI)
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MUHUCTEPCTBO HAYKH U BLICHIEI'O OBPA3BOBAHUNS PD
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIEr0 0Opa30BaHHUsI

KpacHosipckuil rocyaapCTBEHHBIN NEAArOTMYECKUN YHUBEPCUTET
uM. B.I1. Acradnena

Wuctutyt Mmarematuku, QUMK U1 THPOPMATHKU

Kadenpa-pazpaborunk: TexHonoruu u npeanpuHuMaTeNIbCTBA

YTBEPXIEHO OJJOBPEHO

Ha 3acelaHuu Kadeapsl Ha 3aceganuu HaydHO-METOAMYECKOTO COBETA
[Tporoxoin Ne 8 ‘ CHENHUATbHOCTH MHCTUTYTA MATEMATHKH, (PU3UKH
oT «23» mas 2018 1. g 1 nH()OpMaATUKH

1.0. 3aBEyIOIIero Kadeapoii — [Tporoxoi Ne 8

boprtHoBckuii C.B. Ot «23» masa 2018 1.

[Ipeacenarens HMCC (H)
BboptHoBckuii C.B.

®OHJ OHEHOYHbBIX CPEJICTB
JUTS TIPOBEICHUS TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHOU aTTECTAllNU
oOyuaronuxcst no aucuumuimae «MupopmanmonHoe odbecrneueHme
TEXHOJIOTUYECKOTO MPOLIECCar

Hamnpasnenue noaroroBku: 44.03.05 [lenarornueckoe oopazoBanue (C AByMs
npoHIIIMH MOATOTOBKH)

HampasnenHocts (rpoduiib) 00pa3oBaTeIbHON TPOTPaAMMBI
®du3uKa U TEXHOJIOTUs

KBamudukanus: GakanaBp

Cocrasurens: lanpun U.B.
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1. Haznauyenue ¢oHIa OLIEHOYHBIX CPEACTB

1.1. Henbto cozmanuss OC maucrummunbl « MHGOpMaImonHoe obecrieueHue
TEXHOJIOTHYECKOTO TPOIECCa» SIBISETCS YCTAHOBJICHHE COOTBETCTBHS yUEOHBIX
JOCTI)KEHUM — 3allJTaHUPOBAHHBIM ~ pe3yJbTaTaM o00y4YeHus U TpeOOBaHUSIM
OCHOBHOM  mpodecCHOHAIbHOW  00pa3oBaTeIbHONM  MpoOrpaMmbl,  paboueit
IPOTPAMMBI  TUCITUTUTHHBI.

1.2. dOC JTUCHUTUIAHBI «udopmanonHoe oOecrieueHue
TEXHOJIOTUYECKOTO MPOoIIeccay peliaeT 3a1auu:

— KOHTPOJb U YIpPaBICHHE TMPOLECCOM MNPUOOPETEHUsI  CTYyJIEHTaMu
HEOOXOJMMBIX 3HAHUW, YMEHMH, HABBHIKOB U YpOBHSA CGHOPMUPOBAHHOCTU
komrmereHuui, onpeaeneHubix B @PI'OC BO no cooTBETCTBYIOMIEMY HAIPABICHUIO
MOATOTOBKU;

— KOHTpPOJb (C MOMOIbI0 HAabOpa OLIEHOYHBIX CPEJCTB) U YyIpaBicHUe (c
MTOMOIIIBIO AJIEMEHTOB OOpaTHOM CBsA3M) JOocTH)eHueM neinen peannzanuu OITOI,
OTIpEJICICHHBIX B BHUE Habopa o6menpodecCuOHANBHBIX U MPOheCcCHOHATBHBIX
KOMITETCHIIUHA BBIITYCKHHUKOB,;

— obecredyeHne COOTBETCTBUS pE3yJIbTAaTOB OOy4YeHHS 3ajayaM OymyIiei
poeCCUOHANILHON JIESITEIbHOCTH 4Yepe3 COBEPIICHCTBOBAHUE TPATUIIMOHHBIX
METOJI0B 00yueHuUsI B 00pa3oBaTEIbHBIN MPOIIECC Y HUBEPCUTETA.

1.3. ®OC pa3zpaboTad Ha OCHOBAaHWW HOPMATUBHBIX JOKYMEHTOB:

- (emeparbHOr0 TOCYJIapCTBEHHOTO OOpPa30BaTEIBLHOTO CTaHJApTa BBICIIETO
oOpa3oBaHUs 10 HAMPABJICHUIO MOJATOTOBKHU 44.03.05 Ilemarornueckoe
oOpazoBaHue ¢ JAByMs npoduismMu TOATOTOBKH (ypOoBeHb OakajiaBpuara),
YTBEP>KJICHHBIM MpPUKa30M MUHHUCTEpCTBOM 0Opa3oBaHusl W Hayku Poccuiickoi
dbenepanun ot 4 nexadps 2015 r. Ne 1426;

- 00pa3oBaTenbHOM MporpaMMbl DU3MKa M TEXHOJIOTHUS, OUHON (HOpMBI 0O0YUCHUS
BBICIIIET0 O0Opa3zoBaHus 1Mo HampasieHuto noarotoBku 44.03.05 Ilemparormyeckoe

oOpazoBanue (¢ AByMs MpOodUIISIMU TOATOTOBKH);
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- ToJIOKeHUs o (opMupoBaHMM (OHAA OLIEHOYHBIX CPEACTB HJS TEKYIIETOo
KOHTPOJISl YCIIEBA€MOCTH, IPOMEXKYTOUYHOH U UTOrOBOM (TOCydapCTBEHHOMU
UTOTOBOM) aTTecTaly OOydYaloIMXcsd 10 00pa3oBaTelbHBIM IporpaMmmam
BbICIIIET0 00pa30BaHMs — MMporpaMMaM OakaiaBpuara, IporpaMmam ClelruaInTeTa,
porpaMMaM MAarucTparypsbl, MporpaMMaM MOATOTOBKM Hay4YHO-IEAArOrMYECKHX
KaJI[pOB B acnupaHtype — B (delepaibHOM TOCYIapCTBEHHOM OOIKETHOM
o0pa3oBaTeNbHOM  YUpPEXKACHHWW  BbIcmiero  obOpaszoBanusi  «KpacHospckwuii
rOCYJapCTBEHHBIM mejarornueckuit  yHuBepcuteT wuM. B.Il.  AcradneBay
YTBEPKJIEHHOT O ITprKa3oM pexropa Ne 297 (m) ot 28.04.2018.
2. IlepeyeHb KOMNeETEHIHUH MoAJIeKAIMUX (POPMUPOBAHUIO B paMKax
TUCHMILTHHBI
2.1. Ilepeyenp koMIeTEHUHMH, (OpMHPYEeMbIX B IMpouecce H3y4YeHHS
TUCHMUILIAHBI:
e OK-6 — crmoco0OeH Kk caMoopraHu3alii 1 caMmoo0pa3oBaHUIO
e OIIK-1 — roToB cO3HaBaTh COLMAIBHYI0 3HAYMMOCTh CBOEH Oymymieit
npodeccun, 00aaaaTh MOTUBAIIMEN K OCYIIECTBICHHUIO Mpo(eccuoHambHOM
NEATEIbHOCTH
e JIK-11 — roToB HCHNOJB30BATH CHUCTEMATU3UPOBAHHBIE TEOPETUUYECKUE U
NPaKTUYECKUE 3HAHMS JUIsl MOCTAHOBKM W PEUIEHUs HMCCIEI0BATEIbCKUX

3a/1a4 B 00JacTH 00pa30BaHUs
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2.2. OueHo4YHbIE CPeaCTBA

Komnerenmus JIMCcUUIIIMHBL, TPAKTUKH, Y4acTBYIOLUE B (POPMUPOBAHUN JAHHON Tun xoHTpOIS OueHouHoe
KOMIIETEHIIUU cpeactso/KNM
Howmep dopma
OK-6 OOuIeKyabTYpHBIE OCHOBBI PO(ECCHOHATIBHON AeATeNbHOCTH, VIHOCTpaHHBIN Texymuii 1 VYcTHbIl onpoc
CHOCOOHOCTBIO K S3bIK, Pycckuii s3bIK M KynapTypa peuu, HMHbopmanuoHHass KynpTypa u KOHTPOJIb 2 Pemenue
CaMOOpraHW3allii U | TEXHOJIOTUU B  oOpa3oBanuu, Cormonorusi, ODKOHOMHKA O0Opa3oBaHUs, | YCIEBAEMOCTH MPAKTUIECKHUX
camooOpa3zoBanuto | dusnueckas KynbTypa U crnopt, Moayns "Teopernyeckue OCHOBBI 3a1a4y
npodeccuonansHoi nesrenpHOcTH", [legarornka, Monyns "HaydHble OCHOBBI 3 CocraBnenue
yueOHo- npodeccruoHanbHol AesTenbHocTH", OCHOBBI y4eOHOI 1eATenbHOCTH TECTOBBIX
crynedra, OCHOBBI ~ HAay4dHOH  JEATEIBHOCTH  CTyneHTa,  OCHOBBI 3a/laHui
MareMaTthuuecko oOpaboTrku uHpopmanuu, Anredpa ©W  T'eOMETpus, 4 [Toaroroka
DnekTporexHuka, Pannorexnuka, Teopernueckas mexannka, OCHOBBI TCOPHH pedeparon
npoyHoctd, MarepuanoBenenue, lIpakTukymbl mo o0pabotrke Marepuanon, | [Ipomexyrounas 5 TectupoBanue
HNudopmanmronHoe oOecrneueHrue TEXHOJIOTHYEeCKOro Tporecca, TexXHOJoruu aTTecTanus 6 DKk3amMeH

Masioro OusHeca, IIpodeccuoHanpHas [EATENBHOCTh YUYMTENS (PU3MKH,
OnemenrtapHas ¢usuka, KnaccHoe pykoBoacTBo, KiaccHblii pykoBoauTenb,
YacTHble BONPOCHI METOAUMKH OOydeHus ¢usuke, [lomonHUTENbHBIE TJIaBbI
TEOpUU U MeToauKu o0ydeHus ¢usmke, ['paduka, CucremMbl KOMIBIOTEPHOTO

yepueHusi, KommbloTepHOoe — MojenupoBaHHe — (U3MYECKMX  SIBJICHUH,
KomnerlorepHoe MozenupoBaHue (Qu3nyeckux mporeccoB, HMHxkeHepHOE
IIPOEKTHpOBaHME M Jau3aiiH, TpexmepHoe MozaenupoBaHue, Benenue

JIOMalIHEero Xo3sicTBa, MHXeHepHble KOMMYHHMKAlUU B J0Me, DJIEKTHBHAas
JMCLUIUIMHA 10 o0miel (hu3ndeckoi NOAroToBKe, DJIEKTUBHAS JUCLIUIUIMHA IO
MOJIBWKHBIM U CIIOPTUBHBIM MrpaM, DJIEKTUBHAs AUCLUUIUIMHA MO (HU3HUECKOM
KynpType i oOyvaromuxca ¢ OB3 u wuHBanuaoB, YueOHas MpakTHKa,
[IpakTka 1O TMOJIyYEHHIO TEPBUYHBIX MNPO(ECCHOHATBHBIX YMEHHH U
HaBBIKOB, B TOM 4YHCJIE€ TIEPBUYHBIX YMEHUH M HABBIKOB HAay4dHO-
HCCIIEIOBATENbCKON NesTeIbHOCTH, 1Ipon3BoacTBeHHas mpakTtuka, [Ipakrtuka
[0 TOJYYEHUIO TPOPECcCCHOHATBHBIX YMEHHH W OmbiTa MpodhecCHOHATbHON
nestenbHocTH, [lpennumuiomuas mpakTtuka, lloaroroBka k cmaue M crada
roCy/lapCTBEHHOI'0 9K3aMeHa, IloAroroBka K 3aliuTe M 3alllUTa BBITYCKHOMN
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KBaJTM(UKAIIMOHHON paboThl, [lenarorndyeckas npaktuka, MeToauka 00y4eHus
¥ BocmuTaHus (1Mo mpoduito MOAroToBKM ¢u3nka), Meronuka oOydeHUS U
BOCIIUTaHMSI (110 TPOMHITIO MOATOTOBKHM TEXHOJIOTHS).

OIIK-1 —rotoB OO1IeKyIbTYpHBIE OCHOBBI MPO(hecCHOHANBFHON AedTenbHocTH, Counonorus, Texymmun YceTHBII onpoc
CO3HaBaTh Mopayns "Teopermdeckne OCHOBBI MPOGECCHOHATBHOM  JIeATEILHOCTH", KOHTPOJIb
COLMAJIbHYIO [cuxomnorus, Ilegaroruka, Anrebpa ¥ reoMeTpus, MareMaTH4ecKuii aHalu3, | YCIEBaeMOCTH
3HAYUMOCTb CBOEH OnekrporexHuka, Pagnorexuuka, Teopetnueckas mexanuka, OCHOBBI TeOpUU
Oymymiei npouHocTu, MarepuanoBeaenue, Oxpana Tpyaa ¥ TexHUKa Oe3omacHocTy Ha | [IpomexxyTounas DK3aMeH
npodeccun, npou3BojcTBE M B mikojie, CoBpeMeHHOE Npou3BoAcTBO, MH(popmannoHHOE aTTecTranus
o0manarp o0ecriedeHne TEXHOJIOTMYECKOro TIporecca, TeXHOJIOrud majoro OwusHeca,
MOTHBALMEH K IIpodeccuonanbHast 1eATENBHOCTh yuuTeNs (U3MKU, DJIeMEeHTapHas (U3MKa,
OCYLIECTBJICHUIO Knaccnoe pykoBoxctBo, Kiaccuelii pykoBomutens, ['paduxa, Cucremsl
IpoeCCHOHATIBHON | KOMIIBIOTEPHOr0 4epueHus, KommnbroTepHOE MOJEINPOBAaHUE (PU3UUECKUX
NeSITEIbHOCTH aprneHnit, KowmmbproTepHoe — MoaenupoBaHHe — (QU3WYECKHX  IPOIIECCOB,
WNuxeHepHoe MpOEKTHpOBaHME U Ju3aiiH, TpexmepHoe MoOIEIMpOBaHUE,
VYuebnas npakTuka, [IpakTrKa Mo moJy4eHUI0 MEPBUYHBIX MPO(eCcCHOHAIBHBIX
YMEHHMH M HaBBIKOB, B TOM YHUCJIE NEPBUYHBIX YMEHMH M HABBIKOB HAy4HO-
HCCIIEIOBATENbCKON NledaTenbHOCTH, [Ipon3BoacTBeHHas mpakTHka, [IpakTuka
[0 MOJy4YEHHIO MPO(EeCCHOHAIBHBIX YMEHMH W OIbITa NpoQecCHOHaTbHON
nestenbHocTH, llpenaunnomuas npaktuka, IloaroroBka k cpade M crada
roCcylapCTBEHHOI0 dK3ameHa, [loAroroBka K 3alMTe M 3alIUTa BBITYCKHOU
kBasiM(ukaoHHOM paboTsl, [legarornyueckas npaktuka, Meroauka o0y4ueHus
U BocnuTaHus (1Mo Mmpoduio MOAroTOBKM ¢u3uka), Meroauka oOydeHUs U
BOCHUTaHMSI (1T0 MPO(UITI0 MOATOTOBKU TEXHOJIOTHS).
I1K-11 roroBHOCTBIO | Moayns "HayuHble OCHOBBI y4eOHO- TNpO(EeCCHOHAIBHOW J1eATeNbHOCTH", Texymun YeTHBIN onpoc
HCIIOJIb30BATh OCHOBBI HAyYHOW JEATENIBHOCTH CTYAeHTa, BBOIHBIN Kypc Gpu3nku, MexaHuka, KOHTPOJIb
chUcTeMaTU3HpoBaHH | MonekynsipHas  ¢usuka, Actpodusuka, OnTuka, DIEKTPOAUHAMHKA, | YCIIEBAEMOCTH
bI€ TEOPETUYECKUE U | DIEKTPUUYECTBO u MAarHeTusm, DIIEKTPOTEXHUKA, Pannorexnuka,
IIPaKTUYECKHE Marepuanosenenue, OcHOBBI poOoToTexHHKH, IIpakTukymbl mo obpabotke | [Ipomexxyrounas OK3aMeH
3HAHUA JUIS MatepuainoB, MHpopmanmoHHoe oOecrieyeHue TEXHOJIOTHYECKOro Ipolecca, aTTecTanus
IIOCTAaHOBKH U OcHOBBI cucTeM pa3pabOTKH BHPTYAIbHBIX MNpUOOpPOB, (OCHOBBI CHCTEM
pelieHus WHXEHEPHBIX BUPTYAJIbHbIX HWHCTPYMEHTOB, YpaBHEHHUS MaTeMaTH4YecKOu
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UCCIIEIOBATEIhCKUX
3a/a4 B 00J1acTH
oOpazoBaHHs

¢buzuku, Maremarnueckas ¢uszuka, KsantoBas ¢usuka, AToMHas ¢u3HKa,
Cunepreruka, [Mudpossie o0pa3oBaTenbHbIC pecypchl, Teopus
oTHocuTelbHOCTH, KBaHTOBas MexaHuka, BonHoBas Mexanuka, ['paduxa,
CucreMpl KOMIIBIOTEpHOrO 4YepueHusi, Puszuka TBepporo Ttena, Dusuka
KOH/IEHCUPOBAHHOT'0 cOCTOsAHUs, KoMmmbroTepHOE MoiennpoBaHue (pU3NIECKUX
sapieHuidd, KowmmbplorepHoe  MojaenupoBaHue — (PU3UYECKHX  MPOIIECCOB,
Knaccuyeckas Mexanuka, AHanuTHyeckas Mexanuka, Ctatuctudeckas pusuka,
Cratuctuueckue MeToabl B (U3MKE M TepMoauHamuke, IHxeHepHoe
IpOeKTHUpOBaHWE W  Ju3aiiH, TpexmepHoe MojenupoBanue, Benenue
JIOMAalIHEro Xo03sAlcTBa, VH)XEeHepHble KOMMYHUKAlUU B J0Me, YueOHas
npakTuka, [IpakTuka no NoJay4eHU 0 NepBUYHBIX NPOPECCHOHATIBHBIX YMEHUN
U HaBbIKOB, B TOM UYHCJIE IEPBUYHBIX YMEHUH M HABBIKOB HAy4yHO-
HCCIIeIOBAaTEeNIbCKONW JAeaTenbHOCTH, [Ipon3BoacTBeHHas mpakTtuka, llpakTuka
M0 TOJYYEHHIO MPO(EeCCHOHAIBHBIX YMEHHHA W OIbITa NPOpEeCcCHOHATHHON
nesrenbHocTH, HayuHo-uccnenoBarenbckas pabota, IlogroroBka k cpaue u
claya TroCyJapCTBEHHOTo »3k3aMeHa, [loaroroBka Kk 3amure W 3aliura
BBIMYCKHOW  KBaJM(HUKaMOHHOM  paboTsl, Ilemarormyeckas mpakTHKa,
MeTtoauka 00ydeHus U BocnuTaHus (o npouiro NOAroTOBKU (GU3HKA).
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3. @oH/1 OLIEHOYHBIX CPECTB /JIsl IPOMEKYTOYHOM aTTecTAllul
3.1. @oH/BI OIIEHOYHBIX CPEJICTB BKIIIOYAIOT: IK3aMeEH.
3.2. OneHoYHbIE CpeICTBA
3.2.1. O1ieHOYHOE CPEICTBO IK3AMEH.
Kputepun orieHMBaHMS 110 OLICHOYHOMY CPEJICTBY 6 — IK3aMeH.

Dopmu IIpoaBUHYTHIN YPOBEHb ba3oBblil ypoBeHb chOpMHPOBAHHOCTH IloporoBslii ypoBeHb C()OPMUPOBAHHOCTH

pyemblie copMHPOBAHHOCTH KOMIIETCHIMI KOMIIeTeHIIHI KOMIIeTeHIM I

KOMIIeT (87-100 6asoB) (73-86 6ayoB) (60-72 Gamna)*

eHIMU OTJIMYHO/3aYTEHO XOPOII0/3a4TE€HO YJIOBJIETBOPUTEIHHO/3aYTEHO

OK-3 Ha nmnponmBurytoM ypoBHEe crnocobeH k| Ha  6GazoBom  ypoBHe  cmocoOeH k| Ha  moporoBom  ypoBHE  CHOCOOCH K
CcaMOOpraHU3aluu U caMo00Pa30BaHUIO CaMOOpraHu3aluu U caMo00Pa30BaHUIO caMOOpraHU3aIlK U caMOo00Pa30BaHUIO

OIIK-1 | Ha mponBuHYTOM YypOBHE T'OTOB CO3HaBaTh | Ha 06a3oBOM ypoBHE TOTOB CO3HaBaTh | Ha TOpOoroBoM ypoBHE TOTOB CO3HAaBaTh
COLMAIBbHYI0O 3HAYMMOCTh CBOEH Oynaylieil | conualbHyl0 3HAYMMOCTh CBOEH Oyayiiel | colMaabHyl0 3HAUYMMOCTh CBOEH Oymymiei
npodeccuu, 00namaTh  MOTHBalMEd K | mpodeccuu, o0mamaTh  MOTHBAaIMed K | mpodeccun, o0magarh  MOTHMBaNMeHd K
OCYILIECTBIICHUIO po(heCCUOHATIBHON | OCYIECTBICHHIO poeCCHOHATIBHOMN | OCYLIECTBICHUIO npogeccuoHaIbHON
JIeSITETTbHOCTH JIeSITETTbHOCTH JIeSITeITbHOCTH

MK-11 | Ha MIPOABUHYTOM yYpOBHE rotoB | Ha 06a30BoM ypoBHE TOTOB HCHOIB30BaTh | Ha mOporoBoM ypoBHE rOTOB HCIOJIB30BaTh
UCTIOJIb30BaTh CHCTEMAaTH3HPOBAHHBIC | CHCTEMAaTH3UPOBAHHBIE  TEOPETUYECKHE U | CHCTEMATH3MPOBAHHBIE  TEOPETHYECKHE |

TEOPETUYECKHE U MPAKTUYECKHE 3HAHMS IS
MMOCTAHOBKH W PEIICHHS HMCCIIET0BATEIBCKUX
3a/1a4 B 00J1acTH 00pa30BaHUs

NpPaKTHYECKHE 3HAHWS I TIOCTAHOBKH W
peIIeHHs]  WCCIIENOBATENLCKUX  3aJad B
o0acti 06pa3zoBaHus

MPaKTUYECKHE 3HAaHWS Ui TOCTAHOBKH H
pelIeHHsT  HCCIEIOBATeNIbCKUX  3aJad B
obsacTi 00pa3oBaHus

*Menee 60 0amioB — KOMITETEHIIUS HE chopMUpOBaHa
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4. @oH/I OLIEHOYHBIX CPECTB JJIfl TEKYIIero KOHTPOJIs
4.1. ®oHabI OLEHOYHBIX CPEACTB BKJIOYAIOT: YCTHBIM OMpOC, pelieHue
MPaKTUYECKUX 3aJ]ad, COCTaBJICHHE TECTOBBIX 3aJaHWM, MOJATrOTOBKa pedeparos,

TCCTUPOBAHUC.

4.2 Kpurepnu OLEHUBAHUS CM. B TEXHOJOTHYECKOW KapTe pedTHHIra

padoueii nporpaMMbl JUCHUANIMHBI

4.2.1. Kputepuu ouneHMBAHHsI 1O OIEHOYHOMY CpeACTBY 1 — YCTHBIU

Onpoc
Kpurepuu oueHuBaHus KoanuyecTBo 0a/1510B (BKJIAX B
pPeiTHHI)
I'pamoTHOE HCIIOJIB30BaHUE 4
crienupuIecKoit TEPMUHOJIOTHU
JIOrMYHOCTh ¥ MOCIEI0BATCIHFHOCTD 2
M3JI0’KCHMSI MaTepuaa
YMeHre oTBeYaTh Ha JIOMOJIHUTEIIHLHBIC 2
BOIIPOCHI
MaxkcuMaJIbHBIH 027111 8

4.2.2. Kputepuu OuUEeHHUBAHHUS MO OIEHOYHOMY CPeACTBY 2 — pEIICHHUE

IMPAKTHUYCCKUX 3aaa4

Kpurepuu oueHuBanus

KosanuyecTBo 0a/1710B (BKJIAA B

peiiTHHT)
BrinonHeHne 1abopaTopHbIX padoT 24
3amura 1a60paTOPHBIX paboT 10
CamocrosTenbHas pazpadborka SCADA- 23
CHUCTEMBI
MakcuManbHbI 6211 57

4.2.3. Kputepum onleHUBaHUS MO OLEHOYHOMY CPeACTBY 3 — COCTABIICHUE

TECTOBBIX 3aJITaHUN

Kpurepuu oueHuBaHus

KosanuyecTBo 0a/1710B (BKJIAa B

peiTHHT)
KonnuecTBO TECTOBBIX 3aJaHUN 3
CooTtBeTcTBUE TPEOOBAHUIM 3
odopmiIeHUS
YPOBEHB CIIOKHOCTH 4
MakcuMasbHbI 0211 10

4.2.4., Kputepun olleHMBAHUA 1O
pedepata

OLICHOYHOMY CpeACTBY 4 — HanmucaHue

Kpurepuu oueHuBanus

KoanuyecTBo 0a/1710B (BKJIaa B

pPefTHHI)
CooTtBeTcTBHE TPEOOBAHUSIM 1
ohopmIIeHUS
[TonmHOTA M aKTyaJIbHOCTH PACKPBITHS 2
TEMBI
MaxkcumaibHbIil 6aJ11 3
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4.2.5. Kputepum onleHUBaHHUs 10 OLIEHOYHOMY CPEJACTBY 5 — TECTUPOBAHUE

Kputepuu oneHuBanus

KosauvecTBo 0a/L10B (BKJIaa B

PefTHHI)
6072 % BBIIIOJIHEHHEBIX 3aJaHUI 15-18
73-86 % BBITOJIHEHHBIX 3aJaHUAMN 19-22
87-100 % BBITOITHEHHBIX 3aJaHUI 23-26
MakcuMAaJIbHBIN 0211 26
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5. OneHoYHbIe CpeacTBa (KOHTPOJIbHO-U3MEPHUTENbHbIE MATEPHAJIbI)

IIpakTHyeckoe 3aganue Mo 6a30BOMy MOy K0 Ne2
Tema: «CTpyKTYypa, COCTAB M POrPaMMHOE 0OecrevyeHre CucTeM
KOHTPOJISl U YIIPABJIEHHS TEXHOJIOTMYECKUMHU MPOLeccaMm»

Jlabopatopnas pabota Nel. «Pabota B cpene Proficy Workspace»

IIpakTHyeckoe 3axanus Mo 6a30BoMy Moy 0 Ne3
Tema: «ba3a 1aHHBIX B cCTeMaX KOHTPOJIS U yIIPaBJIeHUSA
TEXHOJIOTHYEeCKUMH MPOLeCccCaMu»

Jlaboparopnas pabota Ne2. «Co3manue 6a3wl naHHbIx 1FIX, BBOJ/BBIBOJI
uHbOpMAIUN

IIpakTHyeckue 3axanus no 6as3oBomMy MoayJro Ned
Tema: «MeToabl NPOEKTHPOBAHMS ONIEPATOPCKOr0 HHTep(eiica cucTem
KOHTPOJISI U YIIPABJICHHUS TEXHOJIOIMYECKUMHU MPOLEeCCAMMU»

Jlabopatopuass pabora Ne3. «PaGora ¢ Oubnmorekoir 00BekTOB iFIX,
CO3/IAaHUE PACTIMCAHUIN»

JlaGoparopnas padota Ned. « Auumarust 00beKToB 1FIX»

IIpakTHuyeckoe 3aganue Mo 6a30BoMy MOIYJTH0 Neb
Tema: «TpeBoru u TpeHbI B CHCTEMAaX KOHTPOJISI M yIIPABJIEHUS
TEXHOJIOTMYECKHUMH MPOLECCAMM»

JlaboparopHass pabotra Neb. «TpeHabl peaqbHOrO BpPEMEHH, CO3JaHUE U
KOH(HUTYpUpOBaHNE CBOIKH TPEBOTY
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TECTUPOBAHUE

HUToroBbiii TECT
(Ha BCe BOIPOCHI MOKET OBITh TOJIBKO OJMH NPABUIIBHBIA OTBET)

3aganue

bann

SCADA-komnonenT MTU pacungpoBsiBaeTCs Kak
a) Master Terminal Unit

0) Maximum Transmission Unit

B) Master Transfer Unit

r) Master Timing Unit

1) Maintenance Termination Unit

SCADA-kommnonenT RTU pacmmdpoBbiBaetcs Kak
a) Remote Terminal Unit

0) Remote Transmitter Unit

B) Restricted Terminal Unit

r) Receiving Transfer Unit

1) Real-Time Unit

A66peBuarypa SCADA pacmmdpoBbIBacTCS Kak
a) Supervisory Control And Data Acquisition

0) 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

[Tox SCADA-xomnonenTom CS moHnMaeTcst
a) Communication System

0) Control System

B) Corporative SCADA

r) Control for Supervisory

1) Composite System

Cornacno npunsaroi kinaccupukanuu UT, SCADA-cucteMsl OTHOCSTCS K

a) NHXEHEPHBIM U TEXHOJIOTMYECKUM CUCTEMaM

0) HHXKEHEepHBIM 0a3aM JaHHBIX/3HAHUM

B) aBTOMATHU3HPOBAaHHBIM CUCTEMAaM YIPaBJIEHUSI BHYTPEHHUMH MpolieccaMu
PEaNpUATHS

I') aBTOMaTU3MPOBAHHBIM CUCTEMaM YIPaBJI€HUs BHEIIHUMHU ITPOLIECCAMU
MPEIIPUATHS

1) aBTOMaTHU3UPOBAHHBIM CUCTEMaM TEXHOJIOIMYECKOW NOrOTOBKH MPOM3BOJICTBA

CornacHo TpexXypOBHEBOU HepapXuH CPEACTB aBTOMATH3AI[UU IPON3BOCTBA
(mupamua apromaruzaiun), SCADA cuctema siBisieTcs MOCTaBIIUKOM HH(pOpMaIuu
TUTST

a) MES-cucrembt

0) ERP-cuctembr

B) CAD/CAM-cucrem

r) PDM-cuctemsl

n) CAE-cucremsl

B anrnosseranoii abopesuarype DI OykBa D o3nauaer
a) Digital

0) Discrete

B) Dynamic

r) Durable

1) Duration
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Jlnst opraau3anuu craHngapTHoro uHTepdeiica Ha ocHoBe COM ucnonb3yercs
TEXHOJIOTHUA

a) OLE for Process Control

0) Active X

B) Visual Basic for Application

r) .NET Framework

1) SCADA

Hanwuue ¢pyHkmn "ropsdeii” 3aMeHbI 0Ipa3yMeBacT BO3MOKHOCTh

a) usmueckoi 3aMeHbl MOAYJeH 0€3 OTKIIFOUEHHUS TUTaHUS

0) ObICTpPOro MEepeKITIOUeHU PYHKIIUI YIpaBIeHUS MEXKAY OAHOTHITHBIMHA MOTYJISIMH
B) hopmupoBaHus "ropsuero” pe3epBa U3 MacCHBa MOIYJIEH, YCTAHOBJICHHBIX B
00N KOHCTPYKTHB M AyOJIUPYIOMIKX paboTy Apyr apyra

r) 3epKanupoBanus HHGOpMaIUK, 00padaThIBAEMOI B OJHOTHIIHBIX MOIYJISX

10

OCHOBHBIM UHCTPYMEHTOM CO3/1aHusi CKpUnToB B iFIX siBnsieTcst
a) VBA

6) OPC

B) ActiveX

r) Visicon

n) Java Script

11

[Ipu ucnonb3oBaHUK MexaHU3Ma "BeqyLIUI-BEAOMBIN" 171 OpraHu3ay oOMeHa
uHbopMalnH, BeTyLIUM YCTPOHCTBOM, KaK MPaBUIIO, SBISETCS

a) KOHTpOJLIEep

0) KOMMYHHUKAI[MOHHBII MOAYIb

B) MOJYJIb BBOJIa/BBIBOJIA

r) SCADA

1) CTaHIIUS pacupeaeseHHON nepudepun

12

A66pesuatypa OPC pacmndpoBsiBaeTcs: Kak
a) OLE for Process Control

6) Open Process Control

B) Object Process Control

r) OLE for Physics Control

1) Online Process Control

13

Apxurexrypa OPC UA sBnsercs
a) CEpBUCHO-OPUEHTHPOBAHHON

0) 00BbEKTHO-OpPUEHTUPOBAHHON
B) MOJIEIbHO-OPUEHTHUPOBAHHOM
I') IpOLeTypHO-OPHEHTUPOBAHHOM
1) METOJ10-OPHEHTUPOBAHHON

14

B a66peBuarype cnenudukanuu OPC UA Oyksa "U" o3Havaer
a) Unified

0) United

B) Universal

r) Union

1) Undefined

15

Jl1is opranu3anuu YHU(GUIIMPOBAHHOTO CIIOco0a JOCTYIa K apXUBHBIM JIaHHBIM C
nomotbio DCOM-texHonoruu, ucnoinbzyercs crnenudukamnus OPC

a) OPC HDA

6) OPC DA

B) OPC A&E

r) OPC DX

a) OPC Batch
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16

ObecnevyeHre BO3MOKHOCTH COBMECTHON PabOTHI MPOrPaMMHOTO 00eCTiedeHUs
pa3HBIX MPOU3BOAUTEINEH, (PYHKIIMOHUPYIOIIUX HA Pa3HBIX aNlapaTHBIX MaTdopmax,
B Pa3HBIX POMBIIIICHHBIX CETSX, SBISETCS IENIBIO TEXHOJIOTHH

a) OPC

0) OCPB

B) SCADA

r) IEC

1) ODBC

17

OmnepanoHHbIE CUCTEMBI PEATbHOTO BPEMEHU MPEIHA3HAYCHBI JIs
a) ycKkopeHus 00paboTKu oreparuit

0) oOecrieueHHsI MPEICKa3yeMOCTH BpeMEeHH 00paboTKH oreparuii
B) YAYUYIICHUS TUHAMUYECKUX CBOMCTB CUCTEMBI

') MUHIMHU3AIUH [UTHTEIIBHOCTH 00paOOTKU TPEPhIBAaHHUNA

1) obecneyeHus B3aumoeiicteuss SCADA-PLC

18

ITo kako# MpuYKHE B CUCTEMAaX PealbHOIO BPEMEHU OOBIYHO HE OPraHU3yITCs
MPOLEAYPBl OpraHU3aLUN BUPTYaJIbHOU maMsaTu?

a) IO MPUYMHE CTOXACTUYHOCTH BPEMEHH BBIMOIHEHUS ONEPALH MTOJKAYKU CTPAHHULL
MaMsTHU C IUCKA

0) 10 NpUYMHE CJI0KHOCTH pealn3alliy aJIrOPUTMOB MOAKAUYKH CTPAHUIL AMSTH C
JICKa

B) [10 IPUYMHE OIPAaHUUYCHHOH JJATEHTHOCTH 00pabOTKH MpephIBaHU

I') 10 IPUYMHE HEU30EKHOTO MOSBIICHUS KOH(QIMKTOB, CBA3aHHBIX C paclpeeieHuEM
namsITu

1) 110 MPUYMHE HEBO3MOXKHOCTH OPraHU30BaTh MHOT0331a4HOCTD ISl TAKOH

IPOLEYPHI

19

Crnenuduxanus OPC, npennaznaueHHas Ui OpraHU3alui OOMEHa TaHHBIMH MEXKITY
KJIMEHTaMH U alnapaTrypoil, Ha3bIBaeTcCsl

a) OPC DA

0) OPC A&E

B) OPC HDA

r) OPC DX

1) OPC Batch

20

HaszBanue komnonenta SAC pacmmdpoBbIBaeTcs Kak
a) Scan, Alarm and Control

6) System Analysis Component

B) Supervisory Automated Component

r) Support and Assay Control

a) Sampling Allowed Control

21

[TepBu4HBIM HCTOYHUKOM 00paboTaHHBIX NaHHBIX B SCADA-cucteme siBisieTcs
a) OPC-cepBepsl

0) OPC-xineHTsI

B) TEXHOJIOTHYECKOE 000PYyI0BaHHE

r) 6a3za naHHbIXx SCADA-cucTeMbI

n) [TJIK

22

[Ipu cozmanum oneparopckoro uatepdeiica Tpedyercs 06ecrednTh BHIBOA
M3MEHSIONMUXCS JaHHBIX O TEXHOJIOTHYECKOM Tporiecce Ha dkpaH. Kakoii popmat
JAHHBIX CIEAYyeT UCIOJIb30BaTh?

a)F_CV

0) A CV

B) T_CV

r)E_CV

n) L CV
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23

Uewm orpanudeH pasmep 6a3pl JaHHBIX 1FIX?

a) pazmepoM onepatuBHoM namsatu SCADA-y3na

0) TakTOBOM yactotoi nporeccopa SCADA-y31a

B) konudyectBoM OPC-cepBepoB

I') KOJMYECTBOM IIeTI04YeK OJIO0KOB

1) 3aJJaHHBIM OTPAHMYEHHUEM Ha KOJIMYECTBO TETOB B IIETIOYKE

24

Ji1s n300paXkeHus €IMHOTO MPOCTPAHCTBEHHO COCPEAOTOUYEHHOTO TEXHOJIOTHUYECKOTr0
KOMILJIEKCA, UCIIOJIb3YIOT

a) OnepaToOpCKUe MHEMOCXEMBI

0) AUCIeTYePCKIEe MHEMOCXEMBI

B) BBI3BIBHBIC MHEMOCXEMBI

T') MHIUBUIYAIbHBIE MHEMOCXEMBI

1) CMEHHBIE MHEMOCXEMBI

25

Jliis BeIxoa nepemMenHoi u3 cocrosaus tpesoru HIHI nnm HI Heo6xoamumo, 910061
ee (MmepeMeHHO ) 3HaUCHUE

a) CTaJI0 MEHBIIIE TOPOTOBOTO HA BEJTMYUHY 30HBI HCUYBCTBUTECIILHOCTH

0) cTajg0 MEHbIIIE TOPOTOBOTO

B) IIEPECTAJIO U3MEHATHCS

r) cTasio OoJbllle TOPOTOBOTO HA BEIMUYMHY 30HBI HEUYBCTBUTEIIbHOCTH

1) CTajio OOJIBIIE TOPOTOBOTO

26

YacoBbIMH, CMEHHBIMU WJIM CYTOYHBIMU OBIBAIOT

a) TPEH/IbI peaIbHOTO BPEMEHU

0) UCTOPUYECKHUE TPEHIbI

B) KaK HCTOPUYCCKUE TPEHBI, TAK M TPSHJIBI PEATBHOTO BPEMCHH
T') 9TO BOOOIIE HE O TPEHIaX

Uroro:

26
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10.

11.

12,

13.

14,

BOITPOCHI K OK3AMEHY IO IUCHUIIJIMHE
«UHOPOPMAILIMOHHOE OBECIIEYEHUE TEXHOJIOTHUYECKOTI'O
MHPOLECCA» 6 cemecTp

Ha3nauenre u CTpyKTypa KOMIIOHEHTOB HMH(POPMAIIMOHHON CHUCTEMBI
ynpasienust TexHojorudeckum TmpoueccoM (MCKVYTII). Heob6xomumocTh
ucnonb3zoBanuss SCADA-cucteM 0pu OpraHu3aluyd aBTOMATU3HPOBAHHOTO
YIIPaBIICHUS TEXHOJOTHYECKUMHU MPOLIECCAMM.

OyukuuonanbHast cTpykrypa SCADA-cucrem. Ocobennoctn SCADA kak
npoliecca yrpaBieHus..

Ponb u mecto SCADA-cucteM nipu MOCTPOCHUH €IMHOTO WH(OPMALIMOHHOTO
MIPOCTPAHCTBA MIPOU3BOACTBEHHOT O MPEANPUATHSL. Knaccudukanus
uHdopmalmoHHblx  ypoBHed  moctpoenuss SCADA. BsaumopeiicTBue
«SCADA-MES-ERP».

Crpykrypa 00BEKTOB aBTOMAaTHU3alIUH. Bapuantsr CTPYKTYD
ABTOMATU3UPOBAHHBIX CHUCTEM YNPABJICHUS TEXHOJIOTHUYECKUMHU IMPOLECCAMU
(ACYTII). Pexumbr ynpaBnenus B  ACYTIL.  MuoroypoBHeBas
knaccupuxarus ACYTIIL.

Tumnoas TpexypoBHeBas cTpykrypa ACYTIL.

Hasnauenne u cocras nonesoro ypoBHs ACYTII. Tunel curHabHBIX MOTyJIEN
BBOJ1a/BbIBOJIA. [IOHATHE YHU(DHUIIMPOBAHHBIX JUANIa30HOB CUTHAJIOB.

Ha3nauenne W OCOOEHHOCTH MPUMEHEHUS KOMMYHUKALIMOHHBIX MOZYJIEH.
[Tonsitue mpombinuieHHON cetu. Ilpouenypa obmeHa uHbopmalen Mexmy
curHainpHbIMu Moayssimu u [UIK.

CocraB  SCADA-cucremsl Proficy 1FIX. V3ner 1FIX. OcobGennoctu
UCIIOJIB30BAHUS Pa3JIMYHbIX TUIIOB Y3JIOB.

[Ipeanocbuiku  pa3pabOTKM M Pa3BUTHSA YHUBEPCAIBHBIX MPOTPAMMHBIX
CPEACTB  aBTOMATH3allMM. OTalbl pPa3BUTHS  MOPOrPAMMHBIX  CPEJICTB
ABTOMATH3aLINH.

SA3bikn BusyanbHOro nporpammupoBanus. Ctangapt MOK 61131-3. Tunsl u
ocobeHHOCTH npuMeHeHns] MOK-s3bIKOB.

SCADA-cuctema kak OTKpbITass cucteMa. OpraHuzaiusi B3auMOJIEHCTBUS
SCADA-cucTeMbl 1 TEXHOJIOTHYECKOTO0 000pYy10BAHHUS.

OnepannoHHbIE CUCTEMBI PEAIBHOTO BPEMEHHU: OIIPEEICHNE, KiacCu(puKaLus,
HE00X0IUMOCTh McnoJib3oBaHus npu nocrpoennn ACYTII. TpeGoBanus s
o0ecrieueHuss pexxruma peajbHOTro BpeMeHu. [IpuMephl onepaimoHHbIX CUCTEM
pEeaIbHOrO BPEMEHU.

Texnonorus OPC. Ilonsitue OPC-cepBepa u OPC-knuenrta. Crnenudukaniun
OPC.

Ocobennoctu  OPC DA-cepBepa. PexxuMbl dTeHMsI/3amucu JaHHBIX TIPH
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15.

16.

17,

18.

19.

20.

ucnonb3zoBanun OPC DA. Bapuantsl apxutektyp, ucnons3ytrommux OPC DA.
[Tpumenenne OPC HDA.

Cnemmupukamuss OPC  UA: 0coOeHHOCTH, HEOOXOAUMOCTh pPa3paOOTKH.
Apxutektypa OPC UA. CepBucet OPC UA. V3ne1 OPC UA.

baza nanupix SCADA-cuctembl. CtpykTypa 6a3bl qanubix Proficy iFIX. Tumbt
onokoB. Hasznauenuwe mnenouek OiokoB. IlocnegoBaTenbHOCTh pa3zpabOTKH
6a3bl ganabix SCADA-iporiecca.

CtpykTypa u coctaB 0a3bl maHHbix Proficy iFIX. BapuwanTsl HacTpoiiku u
opranmzanuu 1enodek OmokoB 0Oa3bl gaHHbIX 1FIX. Tumbelr 610x0B 0a3bl
nanHbeix [lonst OnokoB, mepuonbl ckanupoBaHus. PazupoBanue. [lpaiiBepbl
BBOJIa/BBIBOJIA. J[patiBep SIM.

[TousiTue aBTOMATU3UPOBAHHOTO pabouero MecTa (APM)
omeparopa/mucrieTdepa  TEXHOJIOTHYECKOTO  Tporecca.  MHeMocxema
TEXHOJIOTUYECKOTo Tpoiiecca. TpeboBanus k pa3padbotrke APM u mHeMocxem.
Knaccudukanus wmuemocxem. KommonoBka mpubopoB. TpebGoBanusi «
sproHomuke APM.

Co6bitus u TpeBoru B SCADA-cuctemax. [IpruunHbl BOSHUKHOBEHUSI TPEBOT U
coObITuil. Bunel TpeBor. Tumnossie TpeBoru. Opranusaius moJcUcTEMbI TPEBOT
B Proficy 1FIX.

[Tonsatue Ttpenna. Kiaccudpukamuss TpenaoB. OpraHuzanus IOJCUCTEMBI
tpernoB B Proficy iFIX.
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4. YUYEBHBIE PECYPCbI
4.1.
TEXHOJOI'MYECKOI'O ITPOIECCA»

MJIS1 00y4AKOIIUXCHA 00pPa30BaTEIbHOI MPOrPAMMBI

Hanpasnenue noarorosku 44.03.05 Ilenarornueckoe odpasoBanue (¢ AByMs MpO(UISIMH MOITOTOBKH ), HATIPABIEHHOCTh
(mpoduiib) o6pazoBaTenbHOM MporpaMMbl OU3UKa U TEXHOJIOTHUS

1o 04Hoi opme o0yueHMsI

Mecro Koiu-BO
Haumenosanue XPaHEHUS/3JEKTPOH | K3EMILISPOB/
HBIN aapec TOYEK J10CTyIa
OcHoBHas auTEeparypa
Kamymun, JI.B. UndopmanmonHas cTpykTypa npeanpusartus : yaeonoe nocodue / J1.B. Kamymun, A.C. 9BC WNHnuBuayanbHbIM
Kysnuenos, E.E. HockoBa ; MunucrepctBo oOpa3zoBanus u Hayku Poccuiickoit @eneparnuu, Cubupckuit «YHHUBEPCUTETCKAS | HEOTPAHUYCHHBIN
®enepanbHblil yHUBepcuTeT. - KpacHosipek : Cubupckuil gpenepaibhblii yauBepcurer, 2014. - 186 c. : O6ubnanoreka JIOCTYTI
cxeM., ui. - bubnuorp. B kH. - ISBN 978-5-7638-3128-3 ; To xe [DnexTpoHHsIii pecypc]. - URL: OHJIANH»
http://biblioclub.ru/index.php?page=book&id=435685
WHTerpupoBaHHbIe CUCTEMBI TPOEKTHpOBaHUs U yrpasieHus: SCADA-cucteMsl : yuebHoe nocodue / 9bC NuauBuayanbHbIN
N.A. Enuzapos, A.A. TpetbsikoB, A.H. [Tuenunnes u 1p. ; MunuctepcTBo 00pa3oBaHus U HAyKH «YHMBEPCUTETCKAsA | HEOIPaHUYEHHBIN
Poccuiickoit @enepanuu, PenepanabHOe rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpekKACHNE 6ubnuoreka JOCTYTI
BhICILIETO ITpodeccnoHanbHOro 00pa3oBanus «TaMOOBCKUI TOCYIapCTBEHHBIN TEXHUYECKHIM OHJIAWH»
yHuBepcuTeT». - Tam60B : U3parensctBo @I'BOY BIIO «TT'TVY», 2015. - 160 c. : uin., Tabmn., cxem. -
bubnworp. B xH. - ISBN 978-5-8265-1469-6 ; To xe [DnexrpoHHskIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=444643
JlonmosiHUTEIbHAS JIUTEpaTypa

Banbke, A.A. DnexTpoHHbIE cpencTBa cOopa u 00padoTku nHPopManu : yaebHoe mocooue / A.A. 9BC NHnuBuayanbHbIM
Banbke, B.A. 3axapenko ; MunoOpuayku Poccun, OMckuii TOCyAapCTBEHHBIH TEXHUUYECKUH «YHMBEPCUTETCKAsl | HEOTPAaHUYEHHBIN
yHuBepcHTeT. - Omck : UzmatensctBo OMI'TY, 2017. - 112 c. : Tabmn., cxem., ui. - bubauorp. B kH. - ISBN O6ubnanoreka JOCTYTI
978-5-8149-2519-0 ; To e [DnexTponHsIit pecypce]. - URL: OHJIANH»

http://biblioclub.ru/index.php?page=book&id=493448

KAPTA JIMTEPATYPHOI'O OBECIIEYEHUA JTUCHUIIJIMHbBI «MHO®OPMAIMOHHOE OBECIIEYEHHUE
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I'epacumos, A.B. IIpoexktupoBanne ACYTII ¢ ucnons3oBanuem SCADA-cucrem : yueObHoe mocodue / 29bC NuauBunyanbHbIN
A.B. T'epacumos, A.C. TuroBues ; MunucrepctBo odpazoBanus 1 Hayku Poccun, denepansHoe «YHHMBEPCUTETCKAsA | HEOIPAaHUYEHHBIN
rocy/1apCcTBEHHOE 010/ IKETHOE 00pa30BaTeNIbHOE YUpEeXkKICHHE BhICIIEro IpohecCHOHAIBLHOTO O6ubanoreka JOCTYTI
obpazoBanus «Ka3zaHCKUI HAIMOHAIBHBINA UCCIIETOBATEIBCKUI TEXHOIOTUIECKUN YHUBEPCUTETY. - OHJIAWH»
Kazansb : U3gatensctBo KHUTY, 2014. - 128 c. : Tabn., ui. - bubauorp.: c. 96. - ISBN 978-5-7882-1514-
3 ; To xe [Dnextponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=427985
Cxuptmamze, A.I'. IlpoexktupoBanue eauHOr0o HWHGOPMAIMOHHOTO IPOCTPAHCTBA BHUPTYAIbHBIX 29bC NuauBunyanbHbIN
npennpusaTaii : yaeonuk / A.I'. Cxuptnamze, A.B. Ckopros, J[.A. Umsips. - U3n. 2-e, cTep. - MockBa ;| «YHUBEPCUTETCKAs | HCOTPaHUICHHBIN
bepnun : lupexr-Menua, 2017. - 617 c. : ui., cxeM., Tadi. - bubmauorp.: c. 606. - ISBN 978-5-4475-8634- OoubIMoTeKa JOCTYTI
8 ; To xe [Dnexrponnsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=469047 OHJIAH»

Pecypchbl ceTH HHTEpHET
Enunas xomrekuus [{OP http://school-  |CBoGoambIii 1oCcTyIT

collection.edu.ru

denepanbHblii opTai «Poccuiickoe 06pa3oBaHue
«KM OBPA30BAHUE» http://km-school.ru

http://edu.ru/

CBoOOAHBIi AOCTYIT

Nudopmanmonnas cucrema "EnnHoe 0KHO A0CTyna K 00pa30BaTeIbHBIM PECypcaM.

"http://window.edu.r
u

CB00OOHBIH AOCTYI

[Ipoekt denepanpHOro HEeHTpa HHPOPMALIMOHHO-00pa30BaTENbHBIX PECYPCOB
(PLIIOP)

http://fcior.edu.ru

CB00OOHBIH AOCTYI

O6pasosarenbhblif noptan «KM-I1kombn»

http://km-wiki.ru

CBoOOHBIHM gOCTYTI

I/IH(l)OpMalll/IOHHbIe CIIPaBOYHBIC CUCTEMbI 1 npoq)eccuonaﬂbnme

0a3bI JaHHBIX

I"apanT [DneKTpOHHBIN pecypc]: HHPOPMAIIMOHHO-TIPAaBOBOE 00ECIIEYeHHE : CITPaBOYHAs MPaBOBast
cucteMa. — Mocksa, 1992— .

Hayunas
onbanorexka

JIOKaJbHas CeTh
By3a

Elibrary.ru [OnexkTpoHHBIi pecypc] : aneKTpoHHas 6uOiaroTeyHast cucteMa : 0a3za JaHHBIX CONEPKUT
CBeJleHUs 00 OTEYECTBEHHBIX KHUTaX U MEePHOAMUYECKUX U3AAHUAX 10 HAyKe, TEXHOJIOTHH, METUIIHE U
obpazoBanuto / Poc. uapopm. noptan. — Mocksa, 2000— . — Pexxum noctyna: http://elibrary.ru.

http://elibrary.ru

CB0oOOHBI HOCTYTI

East View : ynuBepcaibHble 0a3bl JaHHBIX [ DNeKTPOHHBIN pecypc]| :nepuoanka Poccuu, YkpauHsl u
ctpan CHI" . — Dnektpon.man. — OO0 UBUC. — 2011 - .

https://dlib.eastview.
com/

WNHnuBuayanbHbI
HEOrpaHUYEHHBIN

JOCTYT
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MesxBy30BCKast 31eKTpoHHast oubnmorexka (MOB)

https://icdlib.nspu.ru
/

WNHnuBuayanbHbIin
HEOTPaHUYEHHBII

JOCTYI

CormacoBaHo:

4

I'naBHBIN OMOIMOTEKADE [

+1 doprosa A.A.

(IOJKHOCTD CTPYKTYPHOTO MOpa3aeneHusi)  (IOAMUCH)

(damunus 1.0)
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4.2. Kapra maTepuajbHO-TeXHUYECKOH 0a3bl TMCUMILINHBI
«NupopmanmoHHoe odecneyeHne TEXHOJIOTHIECKOT0 MPOoIecca
IJISE 00y4YAKOIIUXCHA 00pa30BaTeJIbHOM MPOTrPAMMBI
Hanpagsnenue noarorosku 44.03.05 [lemarornueckoe oOpazoBaHue (¢ AByMs
poUIIMHU MMOJATOTOBKH ), HAIIPABJICHHOCTH (MPOodHIIb) 00pa30BaTEeIbHOM
nporpaMMbl OU3HKa U TEXHOIOTHS
1o o4Hoi opme o0yueHust

Ayauropus \ Oo6opynoBanne

JUISI IPOBEJICHUS 3aHATUHM JIEKIMOHHOTO TUIA, 3aHATUA CEMUHAPCKOTO THUIIA, KypCOBOTO
MIPOCKTUPOBAHUS (BBIMOIHEHHUSI KYPCOBBIX PadOT), TPYIIOBBIX U HHAUBUAYATbHBIX
KOHCYJIbTAIIMH, TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH M POMEKYTOUYHON aTTECTalluN

660049, KpacHosipckuii Kpaii, KommbroTep ¢ BBIXOIOM B HHTEPHET — 9 1T, yueOHas
r. KpacHosipek, yi. [lepencona 7 nocka- 1T
(xoprryc Ned), Ne 2-07 Microsoft® Windows® Home 10 Russian OLP NL

AcademicEdition Legalization GetGenuine (OEM
munensus, KoHTpakt Ne Tr000058029 ot
27.11.2015);

Kaspersky Endpoint Security — JTui ceprudukar
Ne1B08-190415-050007-883-951;

7-Zip - (Coboanas murensus GPL);

Adobe Acrobat Reader — (CBobGoaHast THIIEH3HS);
Google Chrome — (CBoboaHas uiieH3us);
Mozilla Firefox — (CoGoaHast auieH3ms);
LibreOffice — (CBoboxnas nmunensust GPL);
XnView — (CBoboaHast JTHIIEH3HSA);

Java — (CBoOoHas TUIIEH3HS);

VLC — (CBoOonHast TUIICH3UA);

duznka ¢ KoMmeoTepoMm B 1mkose (Jorosop Ne 223
ot 23.10.2017);

Buptyanbsslit npaktukym no ¢usuke (loroop Ne
5642934 ot 26.10.2015);

KOMIITAC-3D V16 (Cy0nuiieH3nOHHBIH JOTOBOP
NeEn-17-000005 ot 30.01.2017)

660049, KpacHosipckuii Kpaif, VYyeOHnas gocka-11t., mpoekTop-11mT., KOMIbIOTEp-
r. Kpacnosipek, yi. [lepencona 7 lmiT., MapkepHas Tocka- 1 IT., JeMOHCTPaMOHHBIN
(xoprryc Ned), Ne2-11 cToj-1mT.
Linux Mint — (Co6oxuas muriensust GPL)
660049, KpacHosipckuii kpai, Mapxkepnas gocka- 1 1IT., HHTEpaKTUBHAs JTocKa- 1 T
r. Kpacnosipek, yi. [lepencona 7 C BCTPOEHHBIM NMPOEKTOPOM; yueOHOE 000pyI0BaHHE
(xoprmyc Ned), Ne 3-04 [0 MEXaHUKe (MalIuHA+3JIEeKTPOHHBIN 0J10K)- 9 mIT.,

KOMIIbIOTEpP- 8 MIT., HOYTOYK- 10 1IT., MOMUIOH A7
pOoOOTOTEXHHUKU- | THIT.

Anbt O6pazoBanue 8 (unensus Ne AA0O.0006.00,
noroBop Ne JIC 14-2017 ot 27.12.2017

660049, KpacHosipckuii Kpaii, KommiekT yue6HOro 060py0BaHus 10
r. Kpacnosipck, yn. Ilepencona 7 pPOOOTOTEXHHUKE, MTOJIUTOH-31IT., MApKEepHast 10CKa-
(xopmyc Ne4), Ne 2-12 .
660049, KpacHosipckuii kpaii, [TpoexTop-11mT,yue6Hast JoCcKa-21IT,KOMIBIOTED -
r. Kpacnosipck, yi. [lepencona 7 It
(xopmyc Ned), No 1-10 Linux Mint — (Co6onas nuriensust GPL)
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JJIA CaMOCTOSITEIILHOMN pa6OTBI

660049, KpacHosipckuii Kpaii,
r. KpacnHosipck, yi. Ilepencona 7
(xopmyc Ned), Ne 0-05

VYuebHast focka- 1 mT,Kynpbman- 1T

660049, KpacHosipckuii kpaid,
r. Kpacnosipck, yin. Ilepencona 7
(xoprryc Ned), Ne3-03

Mapkepnas gocka- 1t

660049, KpacHosipckuii Kpaii,
r. Kpacnosipck, yi. [lepencona 7
(xopmyc Ned), Ne 2-06

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

Anst O6pazoBanue 8 (nmuuen3ust Ne AAO.0006.00,
noroop Ne JIC 14-2017 ot 27.12.2017

660049, KpacHosipckuii kpaii,
r. Kpacnosipck, yn. Ilepencona 7
(xopmyc Ned),

Ne 1-02
UuranbHbIl 3a1

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

660049, KpacHosipckuii kpaid,
r. Kpacnosipck, yi. Ansl JlebeneBoi,
1. 89 (kopmyc Nel),
Ne 1-05
LleHTp camOCTOATEIBLHON PAOOTHI

M®YVY — 5 mir.;

Komnbrorep — 15 mr.;

Hoyr6yk —10 mr.;

Anpr Jlunyke Ukompubrii — (CBoOomHas
JUTIEH3HS);

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

7-Zip — (Croboanas munensus GPL);
AdobeAcrobatReader - (CBobGomnas
JIUTICH3US );

GoogleChrome — (CBoGoHast THIICH3HS);
MozillaFirefox — (CBoOoaHas uiieH3us);
LibreOffice — (CBo6oanas nunensus GPL);
XnView — (CBoOoiHAS TUIICH3US);

Java — (CBoOo1Has TUTIEH3HS);

VLC — (CoOojtHas JIHIICH3HS ),

KoncyneranT Ilmtoc — (CBoOOAHAS THIIEH3US
JUTsL Y9€OHBIX TIeNei);
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