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1. NMOACHHUTEJIBHAA 3AIINCKA

1.1. MecTO TUCHUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMmbl

[Iporpamma AMCHUIUIMHBL pa3paboTaHa B COOTBETCTBUM C (enepabHbIM
rOCyIapCTBEHHBIM O0Opa30BaTENbHBIM CTAHIAPTOM  BBICHIETO OOpa30BaHUs IO
HanpaBiaeHuto noaroroBku  44.03.01 [lemarornueckoe oOpazoBaHue (ypOBEHBb
OakanaBpuara), yTBEpKICHHBIM IMPUKA30M MUHUCTEPCTBOM OOpa3oBaHUsI U HAyKd
Poccutickoit dpeneparun ot 4 nexadbps 2015 . Ne 1426; denepanpapiM 3akoHOM «O0
oOpazoBanuu B P®D» ot 29.12.2012 Ne 273-®3; npodeccroHanbHBIM CTaHAAPTOM
«llemaror», yTBepKI€HHBIM NMPUKa30M MHUHUCTEPCTBA TPYAAa U COLMATBHOMN 3aIIUTHI
Poccuiickoit ®eneparun ot 18 oxTs106pa 2013 r. No 544H.; HOpMaTUBHO-TIPABOBBIMHU
JIOKyMEHTaMH, perIaMEHTUPYIOIMMU  oOpaszoBarenbHbii  mporecc B KITIY
uM. B.I1. ActappeBa mo HampaBieHHOCTH (poduiI0) 00pa30BaTEILHON MPOTPAMMBI
Texnomorus, 3aouHoil (opMbl OOy4eHHS B HWHCTUTYTE MAaTeMaTUKHU, (PU3UKH U
unpopmaruku KI'TIY um. B.I1. Actadnesa c nprcBoeHreM KBaludukamu Oakaiasp.

JlucummiiiHa OTHOCUTCSI K BApUAaTUBHOW YaCTHU Y4EOHOTO TJIaHa.

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

OOmrast TPyJAOEMKOCTh AUCIUIUTHHBI COCTaBIseT S 3adeTHbIX eawHui], 180
gacoB. JlucrumniauHa, coriacHo Tpauky y4eOHOTO mpoliecca, peanuszyercs Ha 4
Kypce B 7 cemecTpe. @PopMa KOHTPOJIS: SK3aMEH.

1.3. Heap wm 3agaum gucuumanHbl  «MHpopManmoHHoe ymnpaBJieHHe
TEeXHOJIOTHYECKHUMH MPOLEeCCAMM)

Henab0 wu3yYyeHWsi IMCUMIUIMHBI SIBJsIETC — YIUIYOJIEHHOE M3y4YEeHHE
00y4aroIMUMUCI KOMIIOHEHTOB COBPEMEHHBIX CHCTEM YAAJICHHOTO KOHTPOJS H
YIOPaBICHUS TEXHOJOTMYECKUMHU TMPOLECCAMU, H3YYCHUE METOJOB MOCTPOCHUS
3O PEKTUBHBIX CHUCTEM aBTOMATHYECKOT0 M aBTOMATHU3WPOBAHHOIO YIPABJICHUS
TEXHOJIOTUYECKUMHU TPOLECCAMU, C HCIOJIb30BAaHUEM IPOrPAMMHO-AMNIAPATHBIX
komruiekcoB SCADA.

3agaum:

e (hOpMHUPOBAHNE TEOPETUUECKUX 3HAHUN M MPAKTUYECKUX HABBIKOB, IMO3BOJISIOMIUX

IIOHUMAaTb MU IIPUMCHATH (I)YHI[aMCHTaHLHI)Ie N TICPCHOBBLIC 3HAHUA W HAYYHBIC



NPUHLIMIIBI, JIeXKallieé B OCHOBE METOJOB IMPOCKTHPOBAHUS, pa3pabOTKU U
JKCIUTyaTallid COBPEMEHHBIX CPEJICTB M CHUCTEM aBTOMAaTU3allUH, YIPAaBJICHUS,
KOHTPOJISI TEXHOJIOTUYECKUMH IIPOLIECCAMU U IIPOU3BOJCTBAMH;

e (opmMupoBaHHE KOMIETCHIUN, 3HAHUH M yMEHHH B OOJACTH MPOECKTHPOBAHMS,
pa3padOTKM M 3KCIUIyaTallud CHUCTEM JHCIETYEPU3ALUA TEXHOJOTMYECKHX
IPOLIECCOB, MOJAEIUPOBaHUS PAOOTBl M NPOCKTUPOBAHUSA CUCTEM KOHTPOJS M
YIOPABJIEHUS TEXHOJOIMYECKUMHU IpoueccaMu Ha Oaze crtanaaptHeix SCADA-

CHUCTCM.

1.4. OcHOBHbIE pa3jiesibl COAepP:KAHUS

1. Porp m MecTo HWH(POPMAIIMOHHBIX CHCTEM KOHTPOJS U YIpPaBIICHUS
TEXHOJIOTMUYECKUMU  MpOIeCCaMH B IMPOU3BOJCTBEHHOM  IIpOLECCE
TIPEATPUITHS.

2. CTpyKTypa M COCTaB CHUCTEM KOHTPOJS U YIPABICHHUS TEXHOJOTUYECKHUMHU
POLIECCaMH.

3. IlporpaMmmuoe  obecrieueHWe  CHUCTEM  KOHTPOJS W yIPaBJICHHS
TEXHOJIOTMYECKUMH MTPOLIECCaMHU.

4. baza nmaHHBIX B CHUCTEMax KOHTPOJS W YIPABJICHHUS TEXHOJOTUYECKUMH
MPOLIECCAMH.

5. MeToapl IPOEKTUPOBAHUSI ONEPATOPCKOTr0 MHTep(delica cucteM KOHTPOJIS U
yIpaBICHUS TEXHOJIOTHIECKUMU TPOIIECCAMH.

6. TpeBoru u TPEHIIBI B CUCTEMAaX KOHTPOJIS U YIPABICHUS TEXHOJIOTUIECKIMHU
IPOLECCaMH.

1.5. IlnanupyemMble pe3yabTaTbl 00y4eHUs

[Tporecc M3ydeHHs] TUCHUIUIMHBI HampaBiieH Ha (OPMUPOBAHUE CIIEHAYIOLIUX

KOMIIETEHIIUH:
e OK-3 — cnocoOeH uCHoJIb30BaTh €CTECTBEHHOHAy4YHbIE M MAaTEMaTUYECKHE
3HaHUSA U1 OPUEHTUPOBAHUS B COBPEMEHHOM HH()OPMALIMOHHOM MPOCTPAHCTBE
e OIIK-1 — TOTOB CO3HaBaTh CONMAIBHYIO 3HAYUMOCTh CBOCH Oymaymien
npodeccun, 00JiaaTh MOTHUBAIMEW K OCYIIECTBICHUIO MPOQecCUOHATBHON

ACATCIBHOCTHU



OIIK-2 — cnocobeH ocymiecTBIATh 00ydYeHre, BOCIIUTAHUE U PAa3BUTHE C YUETOM

COIMAIBHBIX,  BO3PACTHBIX,  MNCHUXOMQU3UYECKUX W  HHAUBUAYATBHBIX
OCOOCHHOCTEM, B TOM 4YHCJIE OCOOBIX OOpa3oBaTEIbHBIX IMOTPEOHOCTEH
00yJaroIMXCs

OIIK-4 — rotoB K mpodecCHOHAIbHON NESITEIbHOCTH B COOTBETCTBUH C

HOPMAaTHUBHO-TIPABOBBIMU aKTaMu Cepbl 00pa30BaHHUS

[IK-2 — cnocobeH WCMoNb30BaTh COBPEMEHHBICE METOABl W TEXHOJOTHH
00yYeHUs U TUAarHOCTUKHU

[1K-4 — crocoOeH HCHob30BaTh BO3MOXKHOCTH OOpa30BaTEIbHON Cpembl IS
JOCTW)KEHUSI JIMYHOCTHBIX, METAlPEAMETHBIX M TMPEIMETHBIX PE3YJIbTaTOB

oOyueHusT W OOecleueHHUs KadecTBa Y4eOHO-BOCIIUTATEIIBHOTO IMpolecca

cpeacrTBaMu IperoaaBacMoro npecameTa

o [IK-14 —

cnoco0eH

pazpabaThiBaTh U

IIPOCBETUTEIIBCKUE MTPOTPAMMBI

PCaIN30BbIBATDb

3agaum oCBOCHUSA

I[Inanupyembie pe3yabTaThl

Koa pe3yabrara

JAUCHHUTITHHBI 00y4eHHs M0 AUCHHUIIJINHE 00y4eHust
dbopmupoBaHUe 3HaTh: OK-3, OIIK-1,
TEOPETUYECKUX 3HAHUM |— MEeTO/IbI IPOCKTHPOBAHUS U OIIK-2, OIIK-4,
¥ TIPAKTHYECKHUX peanu3anuu CPeICTB 11IK-2, I1K-4, TIK-

HABBIKOB,
MTO3BOJISIOIINAX
MMOHUMATh ¥ TIPUMCHSITh
byHIaMEHTAIBHBIC U
nepeI0BbIC 3HAHUS U
HAy4YHbIE TIPUHIIHIIHI,
JIeKalue B OCHOBE
METO/IOB

JACTIETYEPU3ALAN U YTIPABICHUS
TEXHOJIOTUYECKUMHU IIPOLIECCAMMU;
— OCHOBHBIE IIPUHLIMUIIBI
GYHKIIMOHUPOBAHUS CUCTEM
JUACTIETYEPU3ALUN U YIIPABICHUS
TEXHOJIOTUYECKUMHU IIPOLIECCAMM.

YMmerh:
— yCTaHaBIMBaTh U HACTpauBaTh

IIPOCKTUPOBAHNA, IPOrpaMMHOE 00ECTICUCHHE
pa3paboTKu 1 SCADA-cucreM (Ha mpumMepe
OKCILTyaTalu Proficy iFIX);

COBPEMCHHBIX CPCIACTB
U CUCTEM

— TIPOEKTUPOBATH CPEJCTBA
JTUCTIETYCPU3AITUU U YIIPABICHUS

asToMatHu3aliny, TEXHOIOTHIECKAMH MPOILIECCAMH C
YUPABJICHUA, KOHTPOIA | yenonp3opanuem SCADA-
TEXHOJIOTUYECKUMH

cucremsl Proficy iFIX.
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KYJIbTYpPHO-




npooeccaMu 1

Baanern:

IIPOM3BOCTBAMH — OIBITOM pa3paboTKu u
COBEpPIIICHCTBOBAHUS METOI0B
IPOCKTUPOBAHHS CUCTEM
JTUCTICTYEPH3AIMM W YIIPaBJICHHS
TEXHOJIOTMYCCKHMH ITPOIIECCaMHU.
dbopmupoBaHue 3HaTh: OK-3, OIIK-1,
KOMITETCHIIMM, 3HaHU |— mecto SCADA-cucreMm B OIIK-2, OIIK-4,

Y YMEHHI B 00JaCTH
MPOECKTUPOBAHMS,
pa3paboTKu U
AKCILTyaTalli CUCTEM
JUCTIeTYEPU3ALIU
TEXHOJIOTMUECKUX
IIPOLIECCOB,
MOJICTTUPOBAHUS
paboThHI U
POEKTUPOBAHUS
CHCTEM KOHTPOJIS U
YIPABJICHUS
TEXHOJIOTHUECKUMHU
npoleccaMmu Ha 0ase
ctangapTHeIX SCADA-
CUCTEM.

HH(POPMAITMOHHOM CTPYKTYype
IIPOU3BOJICTBEHHOTO
PEANPUATHSA;

teraeHunu pa3Butus SCADA-
CHCTEM M TEXHOJOTHH, CBSI3aHHBIX
C IPOCKTUPOBAHUEM U
pa3zpadotkoit SCADA-cucrewm;
OCHOBHBIC MOJI0KECHUS U
teraeHunu pa3sutus OPC-
TEXHOJIOTHH;

MPUHIIUIBI Pa3padOTKH
aBTOMATU3UPOBAHHBIX pabOUUX
MECT ONepPaTOpPOB/IUCIIETUEPOB
TEXHOJIOTUYECKUX MPOIECCOB.

YMeTh:

MIPOCKTUPOBATH 0a3y JaHHBIX
SCADA-cucremslr,;
pa3pabaTeIBaTh MOJACUCTEMY
tpeBor SCADA-cucremsr,
MIPOCKTUPOBATH U PEATH30BHIBATH
MHEMOCXEMBI TEXHOJIOTMUECKUX

MIPOIIECCOB C UCITOJIB30BAaHUEM
SCADA-cucrems! iFIX.

Baanern:

OTIBITOM Pa3pabOTKH U
HCIIOJB30BaHUS MOJIEJIEN
TEXHOJIOTHYECKHX MPOIIECCOB U
00OBEKTOB YIIPABJICHHUS.

[IK-2, IIK-4, TIK-
14

1.6. KoHTpOoJIb Pe3yJIbTATOB OCBOEHUS TN CIUNJINHBI.

B X0AC U3YUYCHUA AUCHUINIMHBI HCIOJB3YIOTCA TaKHUC MCETOJAblI TCKYHICTO

KOHTPOJIA YCIIEBAEMOCTHU KaK YCTHBIﬁ OIIpoOC,

pEIICHUC TMIPAKTHYCCKUX 3aJad,




BBITIOJTHEHHE KOHTPOJIBbHBIX PabOT U TECTOBBIX 3afaHuii. dopMa UTOrOBOrO KOHTPOJIS
— JK3aMeEH.

OueHOYHbIE CPEACTBA PE3YIBTATOB OCBOCHUS IHUCLUMIUIMHBI, KPUTEPUU OLIEHKU
BBIIIOJIHEHHSI 33JJaHUl MPEJCTaBIEHbl B pasnaene «POHIbl OLEHOYHBIX CPEICTB IS
POBEJICHUS] TPOMEKYTOUHON aTTeCTAllMKU»: YCTHBIM OMpOC, pelIeHUe MPaKTUYECKUX
3a/lay, COCTaBJIEHUE TECTOBBIX 3aJlaHUW, TMOJArOTOBKa pedepaToB, BHINIOJIHEHUE
KOHTPOJIBHBIX pa0dOT, TECTUPOBAHHUE.

1.7. IlepeyeHb 00pa3oBaTeJbLHbIX TEXHOJOTHIl, HCHOJIb3yeMbIX MNP
OCBOCHUM JMCUMILINHBI

CoBpemMeHHOE TpagullMoOHHOE oOydeHue. B mporecce OCBOCHUSI TUCIUIUIMHBI
UCIIOJIB3YFOTCS pa3zHo00pa3HbIe BU/IBI NEeATEIbHOCTH oOyuyaromuxcs,
OpraHu3alMOHHbIE (OPMBI U METOABl OOYYEHUS: JIEKIIMM M NPAKTUYECKUE 3aHATHS,
caMOCTOSTeNIbHAs, WHAUBHUAyaldbHash WU TpymnmoBas (OpMbl OpraHu3alluu y4eOHOM

ACATCIBHOCTH. OcBocHue JUCITHITIIMHBI 3aKaHYNBACTCA OK3aMCHOM.
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2. OPTAHU3AIIMOHHO-METOANYECKHUE JOKYMEHTbBI

2.1. TexHoJsornyeckasi kKapra o0yyenus aucuniuiuie « MadpopmannonHoe ynpapijieHue TeXHOJIOTHYeCKUMHM MPOLECCAMID)

AJ151 00y4AKIIMXCs 00Pa30BaTeJbHOM MPOrPaMMBbl

Hanpasnenue noarorosku 44.03.01 [lemarornueckoe oOpazoBaHue,

HaIPaBJICHHOCTH (MpodHIIb) 00pa30BaTEIbLHOM MPOrpaMMbl TeXHOIOTHS
10 3204HOMH opme 00yueHHs

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 12 2 2 - - 10 TectupoBaHue.
yHpaBJeHHs TEXHOJIOTHYECKMMU MTPOLIECCAMU B [ToaroroBka A0KIJIAIOB.
TPON3BOICTBEHHOM MPOIECcCe MPEANPHUSATHS. HToroBoe TecTUpOBaHHUE.
CTpyKTypa, COCTaB M MPOrpaMMHOE odecnedyeHne 24 4 2 - 2 20 VerHbli ompoc.
CHCTEM KOHTPOJISI U YIIPABJIEHUSI TEXHOJIOTHYECKUMHU [MpakTHyeckue 3agadm.
NPOoIecCaMH. HToroBoe TecTUpOBaHHUE.
Ba3a 1aHHBIX B ccTeMaX KOHTPOJIS ¥ YIPaBJIeHUs 34 4 2 - 2 30 VYcTHBIH ompoc.
TEXHOJOTHYECKHUMHU MPOLECCAMHU. [MpakTHyeckue 3agadm.

HrtoroBoe TecTupoBaHue.
MeToabl IPOEKTHPOBAHUSI ONIEPATOPCKOIO 56 6 2 - 4 50 YcTHBI omnpoc.
uHTepdeiica cuCcTEM KOHTPOJISI U YIPaBJIEHUS [MpakTHyeckue 3agadm.
TEXHOJOTHYECKHMH MPOLECCAMH. HToroBoe TecTUpoBaHHe.
TpeBOru M TPEHIbI B CHCTEMAX KOHTPOJIS H 45 4 2 = 2 41 YcTHBIi ompoc.
yIpaBJieHHs] TEXHOJIOTHYECKHMH MPOIECCAMH. [TpakTHyeckue 3a1adm.

171 20 10 10 151

JK3aMeH 9
Hroro 180

11



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

Tema 1. Ponv u mecmo uHpOPMAUUOHHBIX cUCHEM KOHMPOIA U
YRPAGIEHUA MEXHOI02UYEeCKUMU NPOUEccamu 6 nPOUu3600CHEEeHHOM npoyecce
npeonpuamus.

Heo0xoanmMocTn HCIIOJIb30BaHUS SCADA TSt OpraHu3alnu
aBTOMATU3UPOBAHHOTO YIPABICHUS TEXHOJIOTMUYECKMMHU Tpoueccamu. OO0xacTu
npuMenenusi SCADA. Onpenenenue SCADA. Ctpykrypa SCADA: RTU, MTU,
CS. OcunoBubie Qynkiuu SCADA. OcoOGeHHOCTH TMpollecca YIpaBJiCHUS B
SCADA. Poms SCADA B uH()OPMaMOHHOM NPOCTPAHCTBE MPEAIPHUSITHS.
TexHosorus mnepekpbIBAEMOCTH HH(POpPMAIIMOHHBIX cucteM. MHbopMannoHHbIe
ypoBuu noctpoerusi ACYTIL. Mecto SCADA B undpopMaiiuoHHOM IPOCTPAHCTBE
NpEAPUSTHS.

Tema 2. Cmpykmypa, cocmagé u RnpoOZpAMMHOE oOOecneueHue cucmem
KOHMPOJIA U YRPAGICHUA MEXHON0ZUYECKUMU NPOUeCcCamu.

Bapuantel crpyktypel ACYTIIL. Pacnpenenennas crtpykrypa ACVYTIL
YpoBeHb  BBOJA/BbIBOAA.  BBOA/BBIBOA ¢ HUCIIONB30BAaHMEM  CTaHIUU
pactipeneneHHon nepudepun. Tunbsl Moysieil BBOJa/BbIBO/IA: aHAJIOTOBBIN BBOJI,
JUCKPETHBIM BBOJ, AHAJIOIOBBIM BBIBOJ, JUCKPETHBIM BbIBOA. KaHanbHOCTH
moayieit. KommyHnukanronnusie Moayinu. OomeH nndopmaimeit mo muHe JaHHBIX.
OcoOeHHOCTH BBOJIa AHAJIOTOBBIX CHUTHAJIOB B KOHTposuiep. TpexypoBHeBas
ctpykrypa ACYTIIL. Cocras Proficy iFIX. [lonsitue y3mna. Tursl y3ios.

YHuBepcansHoe  mporpamMmmHoe — 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'paduueckuii wunTepdeiic. I[IpuHIUIBEI NpPOEKTUpPOBaHUS TpadUUECcKOro
uHTepdeiica. OTKPHITOCT, MPOrpaMMHOTO oOecriedeHusi. OpraHuzaisi CBS3U C
anmapatypoi. ba3sl ganubix ACYTII. PeanbHoe Bpems. OnepaninoOHHbIE CUCTEMBbI
(OKECTKOT0» U «MSTKOTO» PEalbHOTO BpeMeHH. TpeboBaHMs K 0OECIICUEHHUIO

peanbHOro BpemeHu. WHBepcus mnpuopuretoB. TpeboBaHus K 00€CHIEUEHUIO
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peanpHOTO BpemeHu. OPC-cepsep. Mateponepadensuocts. Crenudukanuu OPC:
DA, A&E, HDA, Batch, DX, Security, XML-DA, Complex Data, Commands, UA.
OPC DA-cepBep. CrangapTHble pPEXHUMBI YTCHHUS JaHHBIX: CHHXPOHHBIH,
ACUHXPOHHBIN, PEKUM TOANMMUCKHU, PEKUM OOHOBJICHHS TAaHHBIX. 3alMCh JAHHBIX B
ycTpoicTBO. BapuanTel apxutektyp cucteM, Bkimodaronmx OPC-cepsepsl 1 OPC-
kiuentel. OPC HDA-cepBep. Cnienudukanus OPC UA.VY3enn.

Tema 3. baza oOauuvix 6 cucmemax KOHMPOAA U YHRPAGIEHUsA
MexXHO102UYEeCKUMU NPOUECcCamu.

Crpykrypa 0a3el ganubix 1FIX. Ilonsitue Osioka (Tera) 0Oa3bl JTaHHBIX.
OnpeneneHue NEPBUYHBIX U BTOPUUYHBIX OJ0KOB. OmnpenienieHue enoyku OJOKOB.
Hasnauenne 6;0k0B 0a3bl naHHbIX. HasHauenue menouek OiokoB. OOpaboTka u
ucnojp3oBanue 0Oa3pl  gaHHbIX. [Ipunoxenue SAC. IlociaegoBaTeabHOCTH
pa3pabotku 6a3bl JaHHBIX Mporiecca. [IpoexTupoBanue 0a3bl JaHHBIX Mpoliecca.
Hactpoiika cTpyKTypbl Ilenoukd OJjokoB. BapuaHTbhl opraHuzanuud IErnovex
os0okoB. PaboTta ¢ Omoxkamu 0a3bl JaHHBIX. DYHKIWW MEPBUYHBIX MU BTOPUUYHBIX
omokoB. Ilons OGnokoB. Ilepuoanl ckanupoBanusa. PazupoBanue. JlpaiiBepsl
BBOJ1a/BbIBOAA. Peructpsl npaiiBepa SIM.

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

ABTOMaTu3MpoBaHHoe pabouee mecto — APM. Muemocxema. 3agauu
MHeMocxeMm. Dopmel nipeactaBiaeHus: nHGopmaiuu Ha skpanax APM. TpeboBanus
K pazpabotke APM. Ocobennoctu paboTsl onepaTtopa. TpeboBaHusl K KOMIIOHOBKE
npubopoB Ha 3kpaHax APM. ®@akTopbl, y4YHTHIBAIOIIMECS NPH KOMIIOHOBKE
npubopoB. Pazpabotrka muHemocxem APM. ®ynkimuum mHemocxeM. CoctaB u
KOMITOHOBKA MHEMOCXEM. LBeTopacnpenenenue Ha MHEMOCXEMaXx.
Knaccudukanus muemocxem. TpeboBaHus >proHoMuKd. TpeOoBaHUS K MyIbTam
ynpasienus. OntuManbHas 30HA. TpeOoBaHMS K 3BYKOBBIM  CHUTHAJIAM.
Opranuzanust paszpadboTku omnepatopckoro unrepdeiica B 1FIX. KommnoneHt
Proficy Workspace. Cpena Proficy Workspace. Pazpabotka muemocxem B 1FIX.

O6bekT 1FIX. ATpuOyThl 00bekTa. KomnonenTs! pucynka iFIX.
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Tema 5. Tpesozu u mpenovt 6 cucmemax KOHMPONAA U YNPAeieHUs
MExXHOI02UYeCKUMU RPOUECCAMU.

[Tonarne cocrosiHus TpeBoru. KBUTHpOBaHHBIE W HEKBUTUPOBAHHBIE
TpeBoru. CoObITusi. JluckpeTHbie U aHAJIOTOBbIE TUIIBI TpeBOT. [loacucTema TpeBor
B 1FIX. Tumnsl TpeBor u coobmenuii B 1IFIX. Paznenenue mapipyToB coOOIIEHUN 1
tpeBor B 1FIX. Tpennsl. Tpenasl peanbHOTO BpeMeHH. McTopudeckue TpeHIbI.

Turnbr HCTOPHUYCCKUX TPCHOOB.

2.3. MeToauyeckue PpeKOMEHJANUM 1O OCBOEHHI) JTUCIHUNJIHMHBI
«ndopManoHHOe YyNpaBJieHHMe TEXHOJOTHYeCKHMH Mpoueccamm» s
o0yyarimuxcs 00pa3oBaTejIbHOM MPOrPaMMbI

Hamnpasnenue noarorosku 44.03.01 [Tenarornyeckoe oOpazoBaHue,

HaIpaBJICHHOCTH (Mpoduiib) oOpazoBaTeIbHON MporpaMMbl TexHOJIOTUs

110 3204HOM (popMe 00yUeHUs

Pabora ¢ TeopeTHuecKUM MATEPHAJIOM

Baxxnoe mecto B ocBoeHuum Mmatepuana no kypcy «Wudopmanmonnoe
yOpaBJIE€HUE TEXHOJOTUUECKUMU TMPOIECCaMu» OTBOAUTCS CaMOCTOSATEIHHOM
paboTe CTYJIEHTOB BO BHEAYJAUTOPHOE BpPEMsSI C MAaTE€pUAJIOM, HU3JIOKEHHBIM B
pPEKOMEHJyeMOW JuTepaType W HWHTEpPHET-UCTOYHUKAX, T.K. 0e3 3HaHusi
TEOPETUYECKOr0 Marepuaja U OCMBICICHHS TOCTaBJICHHBIX 3a7a4 HEBO3MOXKHO
BBITIOJTHEHUE TMPAKTUUYECKUX 33JaHUW CBSI3aHHBIX C MPOEKTUPOBAHUEM U
pa3pabOTKOM CPEeICTB KOHTPOJISL M YIPABICHUS] TEXHOJIOTUYECKUMH MTPOIIECCAMH C
ucnonb3zoBanueM SCADA-cuctemsr Proficy 1FIX. Ilocemenue nabopaTopHbIX
3aHITHH SIBISETCS 003aTEIBHBIM ISl TIOJTHOIICHHOTO OBJIAJCHUS AUCIIUTUTMHOM.

TpeGoBaHusI K COCTABJIEHUIO TECTOBLIX 3a1aHUI

|. Obuwgue mpeoosanusn

TecToBbIe 3amaHUs JOJDKHBI OBITh KOPPEKTHBIMH M PACCUYUTAHHBIMH Ha
OIICHKY YpOBHS yU€OHBIX JOCTH)KCHUHN CTYyJICHTOB B KOHKPETHON 00JIaCTH 3HAHUM.

CrnenyeTt npuiepKUBaThCsi HEKOTOPHIX COBETOB MPHU COCTABIEHUH TECTOBBIX
3aJaHUM.
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1. 36eraiite HCIOJIB30BAHUSA OYEBUAHBIX, TPUBUAIBHBIX, MaJO3HAYAIINX
BOIIPOCOB U (HOPMYITUPOBOK.

2. CnenyiiTe mpaBwiiaM IpaMMaTHKU, MyHKTyallud U pUTOpUKHU. TecToBbie
3aJaHusl JOJDKHBI ObITh Hambonee ‘“‘umtabenbHbl”. IIpocThie nekIapaTHBHBIC
NPEJIOKEHHSI TIOMOTYT CTyAE€HTaM Hu30eXaTh HENpaBHJIBHOW HWHTEpIpPETaIUu.
3amanusi JOJKHBI ObITH ChOPMYIMpPOBaHBI HE B (opMe Bompoca, a B (opme
YTBEPKJIEHUSI TPAMOTHO, KOPOTKO, YETKO, SICHO, 0€3 MOBTOPOB, MaJOMOHSATHBIX
CJIOB U CUMBOJIOB, 0€3 UCTOJIb30BAHMS OTPUIIATEIIbHBIX YaCTHII.

3. U30eraiiTe uCmonb30BaHUs HESICHBIX BBIPAXKCHUM M CIOB (UCKIIIOYAs
CIIy4al COCTABJICHHS TE€CTA CIELHUAIBHO JJIS LIEJed, CBA3aHHBIX CO 3HAHUEM 3THUX
ciioB). Ecnu kimto4eBoe ¢10BO B TECTOBOM 33/1aHUM HEU3BECTHO CTYJECHTY, TO JIaXke
camble Jiydiue o0yJaroniecs: OyyT CYUTaTh ATOT BOIPOC «OOMAHHBIMY.

4. N30eraiite notepu BpeMeHU. COCTaBIISITE 3aJaHUs, KOTOPbIE MOTYT OBITh
BBIIIOJIHEHBI 32 MUHUMAJIBHOE BPEMSL.

5. W30eraiite B3aUMOCBSI3aHHBIX 3aJ]aHUM, TJI€ COJICPKAHNUE OJTHOTO 3aJIaHMs
IIOJICKA3bIBAET OTBET Ha JIPYro€ 3aJaHue.

6. M30eraiiTe HempeIHAMEPEHHBIX TMOACKA30K B 3aJaHUSX U 0Opasziax
OTBETa. DTH MOJCKA3KU SBJSIOTCS OJHUM U3 CIIOCOOOB yrajblBaHUs MPABUIIBHOTO
oTBeTa 0e3 o0yafgaHusi JOCTAaTOUYHBIMM 3HAHUAMHU WIM yMeHUsIMH. M3 Tekcra
3alaHdsd ~ HEOOXOAMMO  HCKIIOYMTh  BCe  BepOajbHblE  acCcOLMalluu,
CHOCOOCTBYIOLIME BHIOOPY MPaBUIIBHOIO OTBETA C TIOMOIIIBIO IOTAIKH.

7. He pekomeH1yeTcsl BKIIOYATh B TECTOBBIE 3aJaHMUS:

— JIUCKYCCHUOHHBIE BONPOCHI U OTBETHI;
— 3aJlaHusl, UMEIOIINEe TPOMO3JIKIE (POPMYIUPOBKH;
— 3a/1a4yM, TPeOYIOIIHNE CIOKHBIX PaCYETOB C TIOMOIIbIO KaIbKYJISTOpPA.

8. B kaxaoM TecTe ompenensercs ONTHUMalbHOE BpeMs TECTHUPOBAHUA,
KOTOpO€ 3ajiaercd pa3paboTuukoM TecTta. OpPUEHTUPOBOYHO Ha BBIMOJIHEHUE
OJIHOTO TECTOBOTO 3aJaHMsl OTBOJAWUTCA MUHUMYM | MUHyTa, a MakCUMyM — HeE

IMPECBBIIACT 5 MUHYT. B HEJIOM OINTUMAJIBbHBIM BPCMCHCM IJIS BBIITOJHCHUSA TECTA
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ClIeyeT CUMTaTh BpeMs OT Hayaja MPOLEIypbl TECTUPOBAHUS [0 MOMEHTa
HACTYIUICHUS YTOMJICHUS (B cpeHeM 3To Bpemsi coctaBisieT 40 - 50 MuHyT).

9. TecroBast paboTa MOXKET BKJIIOYaTh OT 25 10 40 TeCTOBBIX 3aJaHUH.

10. CymmapHOe Bpemsi OTBETa TECTUPYEMOTO HE JOJDKHO MpeBbIIIATh 45
MUHYT.

11. TectoBoe 3afaHKe MOXET OBITh MPEICTABICHO B OJHOW U3 CIEAYIOIINX

CTaHJAPTU3UPOBAHHBIX POpPM:

3aKpbITOM (C BBIOOPOM OJHOTO WJIM HECKOJBKHUX BapUaHTOB M3 CIIUCKA
MPEIJIOKEHHBIX );
— OTKPBITOH (B TEKCT 3a/IaHMs BIUCHIBAETCS CIIOBO, BCTaBIsACTCSA (hopMysia U T.1.);
— Ha YCTAaHOBJICHWE MPABWJIBHOHN IOCIEI0BATCILHOCTH (I OMMMCAHMS COOBITHH,
TEXHOJIOTUI);

— Ha yCTAHOBJICHHE COOTBETCTBHUSI.

12. ®opma TeCcTOBOTO 3aaHUs JODKHA OBITH y3HABaeMOW M HE TpeOOBaTh
JIOTIOJTHUTEJIBHBIX TOSICHEHUH JJIs1 TECTUPYEMOTO IO CIIOCcO0y OTBETa Ha 3ajJaHuE.
13. Ilpu pa3paboTKe TECTOBBIX 3aJaHUKN KEIATCIBHO MPHUIACPKUBATHCS

CJIEIYIOLIUX COOTHOLIEHUH (DOPM TECTOBBIX 33JJaHUI B OJJTHOM TECTOBOM Habope:

3aJlaHui 3aKpbITol opmbl — 60%,

3aianuii OTKpeITON hopmbl — 20%,

3aJlaHui Ha YCTAHOBJICHWE MPaBUIILHOM mocienoBareabHoCcTH — 10%0;

3aJIaHul Ha yCTaHOBJIEHHE cooTBeTCTBUS — 10%.
14. B xonie ¢GopMyIMpOBKH KaXJAOTO 3aJaHHs HEOOXOIUMO YKa3bIBaTh
YPOBEHB €r0 CIOKHOCTH:
1 ypoBeHb — 3a1aHUE HA y3HABAHUE;
2 ypOBEHb — 3aJ]JaHUE Ha BOCIIPOU3BEICHNUE;
3 ypoBEHb — 3aJlaHHE Ha OCMBICJICHUE;

4 ypoBeHb — 3aJJaHUE HA IPUMEHEHUE.
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I1. Tpebosanus k mecmoevim 3a0aHUAM 3AKPLIMOU hoOpMbl
TecToBbIe 3amaHus 3aKpBITOM (OPMBI — 3TO 3aqaHUS HA BBHIOOP MPaBUIBLHOTO
OTBeTa (OAHOrO UM HECKOJIBKUX) U3 NPEIJI0KEHHBIX BAPUAHTOB.
OcHOBHasE 4yacTh 3afaHusi (GopMmyaupyercss B (opMe YTBEPKACHHS, KOTOPOE
oOpamiaercss B UCTUHHOE WJIM JIOKHOE BBICKa3bIBAaHUE IOCIE MOJCTAHOBKU
OJIHOTO U3 BapUaHTOB OTBETA.
3amanne Gopmynaupyercs TpPEAeNbHO KpaTKo, Kak MpaBwio, B (dopme
MPEIOKEHHSI, COCTOSALIEro U3 7-8 ciioB. B OCHOBHYIO YacTh 3a/laHusl CIIETyeT
BKJIIOYATh KaK MOKHO OOJIBIIIE CJIOB, OCTaBJIAsA JJIsi OTBeTa He Oonee 2-3
HanOoJiee BaXKHBIX, KIIOUEBBIX JJIs1 JAHHOW MpOoOIeMbl TOHSITHUH.
N3  Ttekcrta 3amaHus  HEOOXOAMMO  MCKJIIOYaTh  BCE  acCOIMAIlUH,
CIOCOOCTBYIOLIUE BBIOOPY MPAaBUILHOTO OTBETA C IOMOIIBIO JOTAJKH.
TecToBbie 3amaHus 3aKpbITOM (GOPMBI JOJKHBI COJEpKaThb HE OoJyiee MSTH
BapUAHTOB OTBETOB HA KaXJbI BOIIPOC.
Cpenn TIpeqJIOKCHHBIX BApHAHTOB OTBETAa MOXKET OBITh KaK OJHH, TaK H
HECKOJIbKO BepHBIX. OTCYTCTBHE BEPHOIO OTBETA CPEIU MPEJIOKEHHBIX, KaK U
OTCYTCTBUE HEBEPHOTO HEAOIMYCTUMO.
Bce oTBeThI K 0IHOMY 3aJaHUIO JOJIKHBI OBITH MPUOTU3UTEIHLHO OJHOM JITTUHBI.
B oTBeTtax HE pEKOMEHIyeTCs HCIOIb30BaTh CJIOBA «BCE», «HHU OJIHOTOY,
«HUKOT/Ia», «BCErJa» U T.I., TaK KaK B OTJAEJIbHBIX CIy4asiX OHU CIIOCOOCTBYIOT

YraablBaHUIO IIPABUJIBHOI'O OTBCTA.

Ipumep:

IIpeobpa3zosanue 36yK08bix KOI€OAHUU 8 INEKMPUYECKUE NPOUCXOOUM 8 ...
a) muxpogoue;

0) ounamuxe,

8) demeKmope paouonpuémHuKda,

2) NPUEMHOU aHmMeHHe.

(YpoBeHb CIOXKHOCTH 1)

17



III. Tpebosanusa k mecmosvim 3a0aHUAM OMKPLIMOU hOpMbl

— TecToBble 3amaHus OTKPHITOH (QOpMBI — 3TO 3aJaHHUA Ha JOIMOJHEHHE
MPEJI0KEHHOTO TEKCTa MPOMYIIEHHBIM CIIOBOM MJIM CIIOBOCOUYETAHUEM.

— TekcT 3amaHus JOJKEH 00anaTh NPENETbHO MPOCTOM CHHTAKCUYECKON
KOHCTpYKIMEH. B TekcTe 3amaHusg HE [OJKHO OBITh MOBTOPOB M JABOMHOIO
OTPHUIIAHUS.

— JlomosHeHWe B TEKCTE MOXET OBbITh TOJBKO OJHO, MECTO MPOITYIIEHHOTO
NOHATUS O00O03HAYaeTcs TOYKAMH. TOUYKM CTaBSTCS Ha MECTE€ KIIFOUEBOIO
JJIEMEHTA, 3HAHHWE KOTOPOro sSBISIETCd HauOoyiee CYHIECTBEHHBIM IS
KOHTPOJIMPYEMOTO MaTepuaa.

— OOBIYHO OTBETOM CIY>KUT OJIHO CIIOBO WJIM CJIOBOCOYETAHHE, COCTOSIIEE HE
0oJiee 4eM U3 JIByX CIIOB.

— Ilpu yka3zaHuM COCTaBUTENIEM TECTa MPABUIBLHOTO OTBETa JOJDKHBI OBITh
NIEPEYHCIICHbI BCE BO3MOXKHBIE BAPUAHTHI HAITMCAHUS CIIOBA-OTBETA.

IHpumep:
Koncmumyyueii onpedeneno, umo 3a6acmora — 3mo 8peMeHHbllL ... OMKA3

PadboOmMHUKOG Om 8bINONIHEHUsL 00A3AHHOCMELL 8 YelsaX pa3peuleHus Cnopa.

Omeem: (000p08oIbHYIIL)

(YpOBEHBb CIOKHOCTH 2)

IV. Tpebosanus k mecmogvim 3a0anusm Ha  YCHMAHOB6TEHUE
coomeemcmeus

— TecroBble 3alaHHMsd Ha YCTAHOBJIEHHWE COOTBETCTBHUS — O3TO 3aJaHUs Ha
OIpEJIEICHUE CBSI3e MEXKIY 00BbEKTaMHU, BXOAIIMMHU B Pa3HbIE TPYMIIHL.

— I'pynmbl 00BEKTOB, MEXKIYy KOTOPHIMH YCTaHABIUBACTCS COOTBETCTBUE, MOTYT
OBITH OJJMHAKOBOTO pa3Mepa, HO MPEANOYTHTENIbHEE, YTOOBI O7Ha OblIa OOJIbIIE
JIPYTroi (JOMyCKaeTCsl OJJHA JIMILIHSAS MO3UIIHS).

— CoOOTBETCTBUE MEXY O0BEKTaMH TPYIII JOJKHO OBITh OJJHO3HAYHBIM, OJHOMY
AJIEMEHTY IIEPBOIO0 MHOXKECTBA JOJDKEH COOTBETCTBOBATh OJMH DJIEMEHT

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

XapakmepucmuKkou.
CTONKHOBEHUE MEXK]TY JIMYHOCTBIO U TPYIION 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 COCTABJISITH MOCJIEA0BATENLHOCTh, 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 YYACTHUKOB
C) BeiiBrokeHHE apryMeHTOB W 000CHOBAHHE CBOUX B3TJISI0B
d) CoracoBanue mo3unuii ¥ BEIpaOOTKA JOTOBOPCHHOCTEH
€) AHayiu3 pe3yJIbTaTOB MEPETOBOPOB
(YpOBEHb CIIOKHOCTH 2)
Ananuza monozpaguii u yueoHuKos
Brimonasiercss nmucbMenHo. O0BEM pabOThl COCTABISIET HE OoJiee 2 CTpaHMII

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 TOJHOM HHPopManueil O BbHIOpaHHOU
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 Oojiee 7 CTpaHUI] MAIIMHOMKMCHOTO TEKCTAa BKJIIOYAsl 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, BBIPABHUBAHHME 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).

INPUMEPHBIE 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
20



10.
11.

12.

13.

14,
15.
16.
17.
18.

aBTOMAaTH3aLIHH.
MeTonbl M CpeacTBa MHTErpallMd MH(MOPMALMOHHBIX CHCTEM KOHTPOJIA U
YOPaBJIEHUSI TEXHOJIOTMYECKUMH IPOLECCAMH CO CMEXHBIMU CHUCTEMaMH
IPOMBIIUICHHON aBTOMAaTU3ALIMH.

WuTennexktyanbHble MHQOPMAIIMOHHBIE CUCTEMBbI KOHTPOJISI M YIpPaBICHUS
TEXHOJIOTUYECKUMU MPOLECCAMM.

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

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

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 00JacTH
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 aHAIN3.
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 CTagiud M 3TanoB 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

CTYJAEHTOB

3.1. TexHonoruvyeckas kapra pedTuHra (ucuuminubl « Audopmanuonnoe

YupaBJd€HUE TEXHOJOINMICCKUMHU IMPpoeCCaMmn»

HaumenoBanue HanpapneHnue moaroToBKu ¥ ypoBeHb 00pa30oBaHMsL. KomnnuectBo
JUCIUTIAHBI Haspanue nporpammbl/HanpaBieHHOCTH (TIpoduist) 3aYETHBIX
00pa3zoBaTesbHON MTPOTrpaMMBbI €UHUIL
WNudopmannonnoe 44.03.01 I[Menarornyeckoe obpazoBanue/bakanaspuar )
yIpaBJICHHE Hamnpasnennocts (mpoduis) oOpazoBaTeabHOM
TEXHOJIOTUYECKUMHU nporpaMmbl TexHomorus
rpoleccaMu

CMexxHbIC JUCIUIUIMHBI 110 y4eOHOMY TIJIaHy

[TpemmectBytoume: OCHOBBI MaTEMAaTUYECKON 00pabOTKH MHPOpMALMK, DIEKTPOTEXHUKA U
IEKTpOoHNKA, COBPEMEHHOE TPOU3BOJICTBO.

[ocnenyroume: OCHOBBI CUCTEM pa3pabOTKU BUPTYaJIbHBIX IPHUOOPOB, OCHOBBI CUCTEM
MH)KEHEPHBIX BUPTYAIbHBIX HHCTPYMEHTOB, DJIEKTPOIHEPreTHKa, AJIbTEpHATUBHAS

DIIEKTPOIHEPTETHKA
BA30BBII PA3JIEJ
dopma paboThl Konnuecto 6ammos 100 %
min max
Tekymas pabota Y cTHBII onpoc 5 8
CocraBJUIeHHe TECTOBBIX 5 10
3ajaHul
Penrenue npakTrHuecKux 34 57
3amad
TectupoBanue 15 25
Hroro 60 100
JIOTIOJTHUTEJIbHBIN PA3JIE]
bazoBblit MOyB/ ®opma paboTsl KonnuectBo 6anoB
Tema min max
CocraBieHrne KOHTPOJIbHBIX
BOIIPOCOB ITOBBIILIEHHOU 0 3
CJIO)KHOCTH
AHanu3 MmoHorpaduit u 0 3
y4€OHHUKOB
Hanucanwue pedepara 0 3
Hroro 0 9
OO6m1ee KOJIMYeCTBO OAIITOB IO TUCIUIUIUHE (110 min max
UTOraM M3YyYeHHs BCEX pas3zielioB, Oe3 yuera 60 100

JOTIOJTHUTEIHLHOTO pa3iesnia)

CooTBeTcTBHE PETHHIOBBIX 0AJIJIOB M AKA/IEMUY€CKOW OLleHKM:

MeHee 60 6aIoB — K 9K3aMeHy He JOMYIIEeH

60—72 — ynoBIETBOPUTEIHHO

73-86 — xoporto
87—100 — oTiuuHO
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3.2. ®OH/1 OLIEHOYHBIX CPeICTB (KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIbI)

MUWHUCTEPCTBO HAYKU U BBICIHEI'O OBPA30OBAHU A P®
(benepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaATENbHOE YUPEKACHUE
BBICILIET0 00pa30BaHuUs

KpacHosipckuii rocygapCTBEHHBIN NeJarornyeCkuii yHUBEpCUTET
uMm. B.I1. Acradnena

Wuctutyt mareMaTHky, GU3nKku U HHPOPMATHKU

Kadenpa-pazpaborunk: TexHoIOTHN U MpeANPUHAMATEIIHCTBA

YTBEPXIEHO OOBPEHO

Ha 3aceanuu Kadeapol Ha 3aceannu HaydHO-METOIMYECKOTO COBETA
[Tporokon Ne 8 ) ) CHEIHAIIbHOCTH UHCTUTYTa MaTeMaTUKH, PU3UKU
ot «10» ampenst 2017 1. 1 N1 10% 1 UHPOPMaTUKU

3aBenyronuii kKageapoit ) [Tporoxoi Ne 9

boromas U.B. ! Ot «26» mas 2017 r.

[Ipeacenarens HMCC (H)
bopTtHoBckuii C.B .

®OHJA ONEHOYHBIX CPEACTB
JUTSl IPOBEJEHUS TEKYIIET0 KOHTPOJIS U MPOMEXYTOYHOM aTTecTaluu
oOyuaromuxcs 1o gucuuiuinie «MH}opmannonHoe ynpaBieHue
TEXHOJOTUYECKUMH MPOLIECCAMU»

Hanpasnenue nonroroBku: 44.03.01 [lenarornyeckoe oOpazoBanue

HampasnenHocts (rpoduiib) 00pa3oBaTeIbHON TPOTPaAMMBI
TexHomorus

KBamudukanus: GakanaBp

Cocrasurens: lanpun U.B.
24



1. Haznavyenue ¢oHIa OLIEHOYHBIX CPEACTB

1.1. Henbto cozganuss ®OC aucuurummnabl «MHDOpManmoHHoe ympaBieHHE
TEXHOJIOTUYECKUMHU  MPOLECCaMU»  SIBIIIETCS  YCTAHOBJEHUE  COOTBETCTBUSA
y4€OHBIX JTOCTHKEHUHN 3aIUIAHUPOBAHHBIM pe3ysibTaTaM 00y4eHUsS! U TPeOOBaHUSM
OCHOBHOM  mpod)ecCHOHAIBHOW  o0Opa3oBaTebHOM  IMpOrpaMMbl,  pabodeit
MpOTrpaMMbl JTUCHUIUIAHBI.

1.2. DOC JUCLUILIMHBI «MHdpopmanonHoe yIIpaBJICHUE
TEXHOJIOTUYECKUMU MPOIECCaMmy pellaeT 3a1auu:

— KOHTPOJb U YIpPaBICHHE TMPOLECCOM MNPUOOPETEHUsI  CTYyJIEHTaMu
HEOOXOJMMBIX 3HAHUW, YMEHUH, HABBHIKOB U YPOBHS C(HOPMHUPOBAHHOCTH
komrmereHuui, onpeaeneHubix B @I'OC BO no cooTBETCTBYIONIEMY HAITPABICHUIO
MOATOTOBKH;

— KOHTpPOJb (C MOMOIbI0 HAabOpa OLIEHOYHBIX CPEJCTB) U YyIpaBicHUe (c
MTOMOIIIBIO AJIEMEHTOB OOpaTHOM CBsA3M) JOocTH)eHueM neinen peannzanuu OITOI,
OTIPEJICICHHBIX B BHUE HaOopa 00ImenpopecCuOHANBHBIX U MPOPECCUOHAIBHBIX
KOMIIETEHIIUN BBHIMTYCKHUKOB,;

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

1.3. ®OC pazpaboTan Ha OCHOBAHUHM HOPMATUBHBIX TOKYMEHTOB:

- (enepalibHOrO TOCYJAPCTBEHHOIO0 O0Opa30BaTEIbHOTO CTAaHIApTa BBICIIETO
oOpa3oBaHUs 10 HAMPABJICHUIO MOJATOTOBKHU 44.03.01 TIlemarornueckoe
oOpa3oBaHue (YpoBEHb OakanaBpuara), YTBEPKIECHHBIM MPUKa30M
MunucrepcTBOM 00pa3oBaHusi U Hayku Poccuiickoit ¢enepauun ot 4 nexadps
2015 r. Ne 1426;

- 00pa3oBaTeNbHON MporpaMMbl TeXHOIOTHS, 3209HON (DOPMBI 00YUEHUS BBICIIIETO
oOpa3oBaHUs 110 HAMPABJICHUIO MOJATOTOBKHU 44.03.01 Ilemaroruveckoe

obOpa3oBaHue;
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- ToJIOKeHUs o (opMupoBaHMM (OHAA OLIEHOYHBIX CPEACTB HJS TEKYIIETOo
KOHTPOJISl YCIIEBA€MOCTH, IPOMEKYTOUYHOH UM HTOrOBOM (TOCydapCTBEHHOMU
UTOTOBOM) aTTecTaly OOydYaloIMXcsd 10 00pa3oBaTelbHBIM IporpaMmmam
BBICIIIET0 00pa30BaHMs — MporpaMMaM OakaiaBpuara, IporpaMmam CrelruaInTeTa,
porpaMMaM MAarucTparypsbl, MporpaMMaM MOATOTOBKM Hay4YHO-IEAArOrMYECKHX
KaJI[pOB B acnupaHtype — B (delepalibHOM TOCYIapCTBEHHOM OIOIKETHOM
o0pa3oBaTeNbHOM  YUpPEXKACHHWW  BbIcmiero  obOpaszoBanusi  «KpacHospckwuii
rOCYJapCTBEHHBIM mejarornueckuit  yHuBepcuteT wuM. B.Il.  AcradneBay

YTBEPkKIAECHHOTO NpukazoM pektopa Ne 297 (m) ot 28.04.2018.

2. IlepevyeHb KOMNeETEHIUI MNoAJeKAMUX (POPMUPOBAHUIO B paMKax

TUCHMILTHHBI
2.1. Ilepeyenp koMIeTEHUHMH, (OpMHPYEeMbIX B IMpouecce H3y4YeHHS

TUCHMUILIAHBI:

e OK-3 — cnocobGeH HCIOJIb30BATh €CTECTBEHHOHAYYHbIE U MAaTEMaTUYECKHUE
3HaHMS Il  OPUEHTUPOBAHMS B  COBPEMEHHOM  HMH(POPMALMOHHOM
IIPOCTPAHCTBE

e OIIK-1 — roroB co3HaBaTh COIMAJIBbHYIO 3HAYUMOCTh CBOEH Oyaymiei
npodeccun, 00J1alaTh MOTHUBAIMENW K OCYIIECTBICHUIO MPO(eCCHOHATBHOM
NEATEIbHOCTH

e OIIK-2 — cnocobeH OCyIIecTBIsATh O0y4YeHUE, BOCHHUTAHHE U PA3BUTHE C
Y4€TOM COIMAIbHBIX, BO3PACTHBIX, MCUXO(PU3NUECKUX U HUHIUBUIYATbHBIX
OCOOEHHOCTEW, B TOM 4YHCIE€ OCOOBIX OOpa3oBaTeNbHBIX NOTpEOHOCTEN
oOydJarommxcs

e OIIK-4 — rotoB K MNpoPecCHOHAIBHON JE€ATEIbHOCTH B COOTBETCTBUU C
HOPMATUBHO-TIPABOBBIMU aKTaMH cepbl 00pa30BaHUs

e JIK-2 — cnocoOeH HCHOIb30BaTh COBPEMEHHBIE METOJbI M TEXHOJOTHH
0oOyYeHUs U TUarHOCTUKHU

o [IK-4 — crocoOeH UCIoJIb30BaTh BO3MOKHOCTH OOPa30BATEIbLHOU Cpeibl AJIs

JOCTUIKCHHA JIMYHOCTHBIX, MCTAIIPCIMCTHBIX W IPCAMCTHBIX PC3YyJIbTATOB
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oOyueHusi ¥ OOECHeYeHHs KauecTBa Yy4eOHO-BOCHHUTATEIHHOTO TMpoliecca
CpeICTBaMH MPEINOoIaBaeMOro MpeaMeTa
[IK-14 — cmocobeHn paspabareiBaTh M PEaIM30BBIBaTh  KYJIBTYPHO-

IIPOCBCTUTCIILCKUC IIPOI'PaAMMBI
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2.2. OueHo4YHbIE CPeaCTBA

Komnerenmus JIMCUUIIIMHBL, TPAKTUKH, YYaCTBYIOLIHE B (JOPMUPOBAHUU JTAHHOM Tun koHTpOIIs OueHouHoe
KOMIIETEHIIUU cpeactso/KNM
Howmep dopma

OK-3 ciocobnocTh | OOIIEKYIBTYpHBIE OCHOBBI npodeccuoHaTbHON JESTENIbHOCTH, Texymuii 1 VYcTHbIl onpoc
HCII0JIb30BaTh Nudopmannonnas KyJbTypa u TEXHOJIOTHU B o0pa3oBaHuH, KOHTpPOJIb 2 Pewenne
eCTeCTBEHHOHay4Hbl | EcTecTBeHHOHayyHast KapTuHa Mupa, OCHOBBI MaTeMaTHUECKOW O0OpabOTKM | yCIeBaeMOCTH MPaKTUYECKUX
e u MatemaTuueckue | uHpopmanuu, MaremaTtnka, @Ouszmka, OIJIEKTPOTEXHHKA U DIEKTPOHUKA, 3a/1a4
3HAHUA IS Martepuanosenenue, CoBpeMEHHOE  IPOU3BOJCTBO,  MallMHOBENEHUE, 3 CocraBiieHue
opueHTHpoBaHus B | ['paduka, VYmpaBieHue TEXHOJOTHYECKHMMH  mpoueccamu,  KiaccHbId TECTOBBIX
COBPEMEHHOM pykoBouTeNb, OCHOBBI CUCTEM pa3padOTKH BUPTYAIbHBIX MPHOOpoB, OCHOBHI 3aIaHU I
WH(OPMALIMOHHOM | CHCTEM HMH>KEHEPHBIX BUPTYAIbHBIX HHCTPYMEHTOB, OCHOBBI POOOTOTEXHUKH, 4 [ToaroroBka
MIPOCTPAHCTBE OCHOBBI KOHCTPYUPOBAHHSI W TPOTPaMMHUpPOBaHHs pPoOOTOB, TexHHuUecKoe pedeparon

MOJETUPOBaHUE, AJNrOpUTMBI  MaTeMaThyeckoil  0o0paboTku  naHHbIX, | [IpoMexyrouHas 5 TectupoBanue

DNeKTpodHEpreTuKa, AJbTEPHATHUBHAS JIIEKTPOIHEPTETUKA, IKOJOTUUYECKUE aTTecTanus 6 DK3aMeH

mpoOyieMbl MPOW3BOJCTBA W 3alllUThl OKpyKaromeld cpenbl, CoBpeMEHHbIE

poOseMbl TTPOU3BOACTBA W 3aIIUTHl OKpyXaromieh cpeasl, OxpaHa Tpyna u

TeXHHKa 0€30MacHOCTH Ha MPOU3BOJACTBE U B IIKOJE, AKTYyalbHbIE BOIPOCHI

OXpaHbl TpyJa M TEXHUKH OE30MaCHOCTM Ha MPOU3BOJACTBE M B IIKOJIE,

[IpakTka MO TMOJYYEHHUIO TEPBUYHBIX MPO(HECCHOHATBHBIX YMEHHH U

HaBBIKOB, B TOM YHCJIE TI€PBUYHBIX YMEHHUW W HABBIKOB HAy4YHO-

HCCIEeAOBaTeNbCKO  nedarenbHOcTH, lloarotoBka Kk cmade u - chgava

rOCYJIapCTBEHHOI'0 3K3aMeHa, [loAroTroBka K 3amWTe W 3alIATA BBITYCKHOMN

KBAJIM(UKAIIMOHHON paboTBhI.
OIIK-1 - roros Couuonorusi, [lcuxonorus, Ilemaroruka, Metonuka oOydeHHs 1 BOCITUTAHUS Texymmit 1 VYcTHbI onpoc
CO3HABATH mo mpoduio TeXHoJorus, MaremaThka, DJIEKTPOTEXHUKA W JIIEKTPOHHKA, KOHTPOJIb
COIIMATIbHYIO Marepuanosenenne, CoBpeMeHHOE MpOu3BOACTBO, ['paduka, TexHomorum | ycmeBaemMocTd
3HAYUMOCTb CBOEH Manoro Ou3Heca, DKOHOMHKA, DJKOHOMHKA MPHPOAONONL30BaHUs, OCHOBBI
Oymymein MPEeATTPUHUMATEITBCTBA, OcHOBBI MEHEI)KMEHTA, Vupasnenue | [IpoMexxyrounas 6 DK3aMeH
npodeccun, TEXHOJIOTHYECKUMU MPOLIECCAMH, Kunaccubiit PYKOBOJMTEIb, aTTecTalus
o0nanath DNeKTpOIHEPreTHKa, AJbTepHAaTUBHAsI JJIEKTPOIHEPreTuKa, OKOHOMHUKA H
MOTHUBAILIMEN K yhnpaBieHue  3HaHusMHM, VIHHOBanumoHHBIM ~ MeHemxkMeHT,  Cucrema
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OCYIIECTBIICHHIO
npodeccnoHaTBEHOMI
JEATeIbHOCTH

HajorooOnoxxenusi, HamoroBas cucrema P®, IlpuknagHold MapKeTHMHT U
MEHEI)KMEHT, COBpPEMEHHBIE TEXHOJOTMM MAapKETHMHIra M MEHEIKMEHTAa,
busnec-nnanupoBanue, OCHOBBI OW3HEC-TUIAHUPOBAHUS, DKOJIOTHYECKHE
npoOJemMbl MPOU3BOACTBA W 3aIUTHl OKpYXarwomei cpeasl, CoBpeMeHHbIE
mpo0GyieMbl MPOU3BOJICTBA W 3alllUTHI OKpYyKarolen cpeabl, OxpaHa Tpyaa u
TEXHUKa OE30MaCHOCTH Ha MPOU3BOJCTBE W B INKOJE, AKTyalbHbIE BOIPOCHI
OXpaHbl TpyJa M TEXHUKHM O€30MacHOCTH Ha MPOU3BOJACTBE M B IIKOJIE,
Texnonorusa nomoBeneHus, Teopus U npakThka BeaeHUs aoma, [Ipakrtuka mo
MOJIYYEHUIO TIEPBUYHBIX MPO(ECCHOHANBHBIX YMEHUN U HAaBBIKOB, B TOM YHCIIE
MIEPBUYHBIX YMEHUI M HABBIKOB HAy4YHO-HCCJIEJI0BATENbCKOW NEATEIbHOCTH,
[lenarornyeckas npaktuka, [Ipenaunnomnas npaktuka, [loaroroska k cnaue u
claya TroCyJapCTBEHHOTO »3k3aMeHa, lloaroroBka Kk 3amure W 3allura
BBINYCKHON KBaTU(UKAIMOHHON paOOTHI.

OIIK-2 criocoben [cuxomorus, [legarornka, Meroauka oOydeHHsT U BOCIUTAHUS IO TPOQHITIO Texymmun YcTHBII onpoc
OCYILIECTBIATh TexHosiorusi, CoBpeMEHHblE TEXHOJOIMM 00ydeHus, OCHOBBI CIELUAIbHOM KOHTPOJIb
o0y4eHue, negaroruky, OCHOBBI —CIEUUAIbHOW IICHXOJIOTHUH, OJIEKTPOTEXHUMKA U | YCHEBAEMOCTHU
BOCIIUTaHHE U anekTpoHuka, CoBpeMeHHOe TNpPOM3BOACTBO, MamnHoBeaenue, [paduka,
pa3BUTHE C YYETOM | YIpaBIeHUE TEXHOJIOTMYECKHUMH Ipoueccamu, KitaccHbI pykoBoautens, | [IpoMexyrounas DK3aMeH
COLIMAJIbHBIX, TexHuueckoe MojenMpoBaHUE, AJNTOPUTMBI MaTeMaTHUeCKOH 00paboTKu aTTecTanus
BO3PAaCTHBIX, JTaHHBIX,  OJIEKTPOPHEpPreTuKa,  AJbTEpHAaTUBHAs  JJIEKTPOIHEPreTHKa,
NCUXO(PHU3UUECKUX U | DKOJIOTHYECKHE IMPOOJIeMbl NMPOU3BOACTBA U 3allUTBl OKPY)KAIOLIeH Ccpejbl,
VHIMBHTyJIbHBIX CoBpemeHHbIE TPOOJIEMBbl NMPOU3BOACTBA U 3alllUThl OKpY)XKAlOIIEeH Cpemsl,
0coOeHHOCTeM, B OxpaHa Tpyga M TeXHUKAa O€30MAaCHOCTH Ha TMPOM3BOJACTBE U B MIKOJIE,
TOM UHClIe OCOOBIX | AKTyaJlbHblE BOMNPOCHl OXpaHbl TpyJa U TEXHUKH O€30IacCHOCTH Ha
00pa3oBaTeNbHBIX Ipou3BoJACTBE W B Iukoie, [lemarornueckas mnpaktuka, IIpenauninomuas
notpebHocTEN npaktuka, [lonroroBka Kk caaye W cAada TOCYJIAapCTBEHHOIO SK3aMeHa,
o0yyJaromuxcs [TonroToBka K 3alMTe W 3allUTa BBIMTYCKHONH KBaJU(UKALMOHHONH DPabOTHI,
OCHOBBI BOXKAaTCKOU NEITEILHOCTH.
OIIK-4 rotos k OcHoBel mpaBa, Ilemarormka, OCHOBBI Y4eOHON MeATENBHOCTH CTyHeHTa, | [IpomexxyTrounas OK3aMeH
npodeccuonanpHoil | Meroauka  OO0ydeHMsT M BOCHHMTaHHA 1O  OpOQUI0  TEXHOJOTHS, aTTecTanus
JESITEIbHOCTH B MarepuanoseneHue, CoBpemeHHOe IIPOU3BOJCTBO, VYnpasnenue

COOTBETCTBHH C

TEXHOJOTHUICCKUMU IIpoHeCcCaM
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HOPMATUBHO-

MIPABOBBIMU aKTaMHU
cthepsl 00pa3oBaHUs

KnaccHbiif pykoBoAUTEh, JKOJIOTHUYECKHUE TPOOIIEMbI POU3BOACTBA U 3AIIUTHI
okpyxKatomie cpeabl, CoBpeMeHHbIE MNpPOOJIEeMbl MPOU3BOACTBA M 3aIIUTHI
okpyxarwieid cpenpl, OxpaHa Tpyna U TeXHHMKa O€30MacHOCTH Ha
IIPOM3BOJICTBE U B IIKOJIE, AKTyaJIbHbIE BONPOCHl OXpaHbl TpyJda M TEXHUKH
0e30MacHOCTH Ha NPOU3BOACTBE U B IIKoie, llemarormueckas npakTuka,
IlonroroBka Kk cpaue M chada roCyAapCTBEHHOro 3k3ameHa, lloaroroBka k
3allUTE U 3alllUTa BBIMTYCKHOM KBANM(HUKAIIMOHHON pabOTHI.

[1K-2 Criocobnocts | [lcuxonorus,  Ilemarornka, = Moayns  "Hay4dnele  OCHOBBI  y4eOHO- Texymmun 1 YcTHBII onpoc
UCII0JIb30BATh npodeccuoHambHOM  AedarenbHOCTH", OCHOBBI  HAy4HOM  J1€ATENbHOCTH KOHTPOJIb 2 Pemenue
COBpEMEHHBIE cryaenta, OCHOBBI MaTeMaTH4yecKod oOpaboTkM uHOpManuu, MeToauKa | yCIeBaeMOCTH MIPAKTUYECKUX
METOJIbI U 00y4eHMs U BOCIMTAHUS MO Npodpuito TexHoyorusi, CoBpeMEeHHbIE TEXHOJIOTUU 3az1a4y
TEXHOJIOTUU oO0ydyenus, OCHOBBI cHenUanbHOW menarorukd, OCHOBBI —CHENHATBHON
o0y4yeHus u IICUXOJIOTHH,  OJEKTPOTEXHMKAa M  JIEKTpoHMKa, Marepuanosenenue, | [Ipomexyrounas 6 OK3aMeH
JTMarHOCTUKU CoBpeMeHHOE TPOM3BOJACTBO, MammHoBenenue, [paduka, VYnpaieHue aTTecrauus

TEXHOJIOTUYECKMMH IpoueccaMu, KiaccHbll pykoBoauTeNnb, TeXHHUYECKOE

MOJICIMPOBaHNE,  AJTOPUTMBI ~ MAaTeMaTHYeCKOW  OOpabOTKM  JaHHBIX,

DneKTpOIHEPreTHKa, ANBTEPHATUBHAS JJIEKTpodHepreTuka, OxpaHa Tpyaa U

TEXHHKa O€30MacCHOCTH Ha MPOU3BOJICTBE U B IIKOJIE, AKTyaJIbHbIE€ BOIIPOCHI

OXpaHbl TpyJa W TEXHUKH O€30MacHOCTH Ha MPOU3BOJACTBE U B LIKOIE,

DOneKTUBHAs IJUCHMIUIMHA 1O o0med (u3nueckoil MOAroTOBKE, DJIEKTUBHAsS

JUCLUIUIMHA 10 TIOJBUKHBIM M CIIOPTUBHBIM UIpaM, DJIEKTUBHAS AUCLUIUIMHA

no ¢usnyeckol KynpType i oOywatoumxcs ¢ OB3 u  uHBanmunos,

Ilegarornyeckas npaxTtuka, [loaroroBka k craue W caada rocyAapCTBEHHOTO

sk3ameHa, [loaroroBka K 3amuTe W 3alMTa BBITYCKHON KBaJM(UKAIIMOHHOMN

paloTHI.
[1K-4 Cnocoben [legaroruka, Meroauka oOydeHHs M BOCIUTAHUS MO MPOQUIIO TEXHOJIOTHS, Texymmi 1 YcTHBI onpoc
HCII0JIb30BATh CoBpeMeHHbIE TEXHOJIOTMH 00ydeHusi, Matepuanosenenue, CoBpeMEeHHOE KOHTPOJIb 2 Pemenune
BO3MOXXHOCTH MPOU3BOJICTBO, TexHomoruu wmanmoro OusHeca, OKOHOMHUKA, OKOHOMHUKA | YCIEBAaEMOCTHU MPaKTUYECKUX
o0pa3zoBaTenbHON MIPUPOAOINOJIB30BaHNUS, OcHoBBI IpePUHUMATEILCTBA, OcHoOBBI 3a1a4y
cpeasl s MEHE/DKMEHTa, YIIpaBJICHUE TEXHOJOIMYECKUMHU Iporeccamu, KitaccHbIN
JOCTUKEHUS PYKOBOAUTENb, OKOHOMHMKAa U YIpaBl€HHE 3HaHWUAMH, VIHHOBanuoHHBIN | [TpomexyTrounas 6 OK3amMeH
JUYHOCTHBIX, MeHeKMeHT, [lpukmagHoil wmapkeTuHr W MeHelkMeHT, CoBpeMeHHbIE aTTecTanus
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MCTAIIPEAMCETHBIX U

TEXHOJIOTUHM MApKETHHIa W MCEHEIKMCHTA, BI/ISHGC-HHaHI/IPOBaHI/IC, OCHOBBEI

IIPEIMETHBIX OU3HeC-TNIAHUPOBAHUSA, DKOJOTMYECKHE MpOOIeMbl MPOM3BOJICTBA U 3aIUTHI

pe3yibTaToB okpykatomeil cpenpl, CoBpeMeHHble NPOOJIEMbl IPOM3BOJICTBA W 3ALUTHI

00y4eHus u OKpykKatomei cpeabl, OxpaHa Tpyga M TEXHUKAa O€30IaCHOCTH Ha

obecnieyeHus IIPOM3BOJICTBE M B ILIKOJIE, AKTyaJbHblE€ BOIPOCHI OXpaHbl TPyJa U TEXHUKHU

Ka4yecTBa y4eOHO- 0€30IacHOCTH Ha IpPOM3BOJACTBE M B MIKojde, lIpakTWKa IO HOIy4eHHIO

BOCIIUTATENLHOTO NEPBUYHBIX NPOPECCHOHANBHBIX YMEHUM U HABBIKOB, B TOM UYHUCIIE NIEPBUYHBIX

nporecca YMEHHUM U HaBBIKOB HAY4YHO-UCCIIEJJOBATEIbCKOMN esTenbHOCTH, [loaroToBka

CpeAcTBaMu claye M caya rocylapcTBEHHOro sk3aMmeHa, [loAroroBka K 3amure M 3amuTa

IIPEnoaBacMoro BBIITYCKHOW KBaTH(PHUKAIMOHHON pabOTHI.

npeamera

[1K-14 Monayns "HayuHble OCHOBBI y4eOHO-TIPO(ECCHOHANBHON EATEIBHOCTH", Texymmun YcTHBII onpoc
CrniocobHOCTB OCHOBBI Hay4HOH AEATENbHOCTH CTYIEHTa, YIpaBJIEHUE TEXHOJOTUYECKUMHU KOHTPOJIb

pa3pabaTbIBaTh U nporeccamy,  KiaccHbll  pykoBoaMTENb,  ODKOJOTMYECKHE  MPOOJEMBI | YCIEBAEMOCTH

peaan30BbIBATH IIPOM3BOJICTBA U 3allUTHl OKpYyxarouiei cpeabl, CoBpeMeHHblEe NPOOIEMbI

KYJIbTYPHO- MIPOM3BOJICTBA M 3alUTHl OKpyKawled cpensl, OxpaHa Tpyaa u TexHuka | [Ipomexyrounas DK3aMeH
IIPOCBETUTENIbCKUE | 0€30IaCHOCTH Ha MPOM3BOJCTBE M B IIKOJE, AKTyaJlbHble BOIPOCHI OXPaHBI aTTecTanus

MIPOTPaMMBbI TpyJda U TEXHUKH O€30MacHOCTH Ha MPOM3BOACTBE M B Ikoje, [IpakTuka mo

MOJTyYEHUIO TIEPBUYHBIX MPO(ECCHOHAIBHBIX YMEHUH U HAaBBIKOB, B TOM YHCIIE
IIEPBUYHBIX YMEHHM ¥ HAaBBIKOB HAy4HO-HCCJIEAOBATENIBCKON JEATEIBHOCTH,
IlogroroBka k cliaye M claya roCyAapCTBEHHOro sk3ameHa, Iloaroroska k
3allUTE U 3alllUTa BBIMYCKHON KBaTM(PUKAIIMOHHON pabOTHI.
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3. @oH/1 OLIEHOYHBIX CPECTB /JIsl IPOMEKYTOYHOM aTTecTAllul
3.1. ®oH/IBI OIIEHOYHBIX CPEJCTB BKIIOUAIOT: IK3aMEH.
3.2. O11eHOYHBIE CpeICTBA
3.2.1. OuleHOYHOE CPEACTBO IK3AMEH.
Kputepun orieHuBaHMS 110 OLICHOYHOMY CPECTBY 6 — IK3aMeH.

Dopmu

pyemble

KOMIIET
CHIUH

IIpoaBUHYTHIN YPOBEHb
c¢(pOopMHPOBAHHOCTH KOMIICTCHIM I

ba3oBblil ypoBeHb chOpMHPOBAHHOCTH
KOMIIeTCHIUI

IloporoBslii ypoBeHb C()OPMUPOBAHHOCTH
KOMIIeTeHIHI

(87-100 6amoB)
OTJINYHO/3a4TEHO

(73-86 6ayoB)
XOPOII0/3a4TE€HO

(60-72 Gamna)*
yIOBJICTBOPUTEIHHO/3aUTEHO

OK-3

Ha  nponBuHyroM — ypoBHE  criocoOeH
UCIIONIb30BAaTh ~ €CTECTBEHHOHAYYHBIE U
MAaTEMAaTUYCCKUEC 3HaHUA JJIsA
OPHEHTHPOBAHHUS B COBPEMEHHOM
UH(POPMALIMOHHOM ITPOCTPAHCTBE

Ha 6a3oBoM ypoBHE CIOCOOEH HCIOJIb30BATh
CCTECTBCHHOHAYYHbIC M  MaTeMaTHYECKHUE
SHaHUWA JJI1 OPUCHTHPOBAHUSA B COBPCMCHHOM
UHPOPMAIIMOHHOM MTPOCTPAHCTBE

Ha MOPOTOBOM YpPOBHE croco0eH
UCIIOJIb30BaTh €CTeCTBEHHOHAYYHbIC U
MATEMATUYCCKHUC 3HAHUA JJIA
OPUCHTUPOBAHHS B COBPEMEHHOM
UH(GOPMAITMOHHOM TIPOCTPAHCTBE

OIIK-1

Ha nponasuHyTOM ypOBHE TOTOB CO3HAaBaTh
COLMAIHYI0O 3HAYMMOCTh CBOEH Oymymiei
npodeccun, o0IamaTh  MOTHBAaLMEH K
OCYIIIECTBIICHUIO npodeCcCHOHATEHON
JeATEIILHOCTH

Ha ©0a30BOM ypoBHE TOTOB CO3HaBaTh
COLMAIBHYIO 3HAYMMOCTh CBOEH Oymymiei
npodeccun, 0o0IamaTb  MOTHBAaLMEH K
OCYIIIECTBIICHUIO npoheccuoHaIbHOM
JeSATEILHOCTH

Ha moporoBom ypoBHE TOTOB CO3HaBaTh
COLIMAJIbHYIO 3HAUYMMOCTh CBOEH Oyaymiei
npodeccun, 00MamaTh ~ MOTHBAaLUEeH K
OCYIIECTBIICHUIO npodecCHOHATEHON
JeSTeIILHOCTH

OIIK-2

Ha  mponBuHyromM — ypoBHE  criocoOeH
OCYIIECTBIISITh OOy4eHHE, BOCIHTAHHE U
pasBuUTHE c Y4eTOM COIMATIbHBIX,
BO3PACTHBIX, NCUX0(U3UIECKUX u
WHIUBUIYAILHBIX ~OCOOCHHOCTEH, B TOM
YHCIIe 0COOBIX 00pa30BaTEeIbHBIX
MOTPEOHOCTEN 00YJAFOTIIXCSI

Ha 6a3oBoM ypoBHE CIIOCOOEH OCYIIECTBIATH
o0Oy4yeHHe, BOCIIUTAaHUE U Pa3BUTHE C YUETOM
COIMAJIBHBIX, BO3PACTHBIX, HCI/IXO(l)I/ISI/I‘IeCKI/IX
U HHAMBUIYaIbHBIX OCOOCHHOCTEH, B TOM
yucIie 0COOBIX o0pa3oBaTeIbHBIX
MOTPEOHOCTEN 00yJarOIIHUXCS

Ha MOPOTOBOM YpOBHE croco0eH
OCYIIECTBISTh OOy4YeHHE, BOCIHUTAHUE W
pa3BHUTHE c Y4eTOM COIMAJTHHBIX,
BO3PACTHBIX, MCUXO(U3UIECKUX u
WHIUBUAYAIBHBIX ~OCOOCHHOCTEH, B TOM
YyHUCIe 0COOBIX 00pa3oBaTeNbHBIX
oTpeOHOCTENH 00YJIarOIITIXCS

OIIK-4

Ha  mpoaBuHyTOM  ypOBHE TOTOB K
npodeccruoHaIbHON JeSTeILHOCTH B
COOTBETCTBUM C HOPMATHBHO-TIPAaBOBBIMHU
aKTaMu cepbl 00pa30oBaHMS

Ha 6a3oBOM YpOBHE rOTOB K
npodeCCHOHATBHON JEeSITeNbHOCTH B
COOTBETCTBUM C HOPMAaTHBHO-TIIPAaBOBBIMU

akTaMu cepbl 00pa3oBaHUS

Ha  moporoBom  ypoBHE  TOTOB K
npodecCHOHATEHON JeSITETTHHOCTH B
COOTBETCTBUM C HOPMATHUBHO-TMPABOBBIMU
akTamu cepbl 00pa3oBaHUS
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IK-2 Ha  mpomsunyrom  ypoBHe  cmnocobeH | Ha 6a3oBom ypoBHE criocoOeH mcrosib3oBaTh | Ha IOPOTOBOM YpOBHE CIIOCOOCH
UCIIOJIb30BaTh  COBPEMCHHBIC METOABI U | COBPEMEHHbIE  METOJbl M  TEXHOJIOTHH | HCIIOJb30BaTh COBPEMEHHBIC METOABI U
TEXHOJIOTUM OOYUEHUSI U MATHOCTHK 00y4YeHHMsI ¥ IMATHOCTHK TEXHOJIOTUHM OOYUYEHHSI U IMATHOCTHK

IK-4 Ha  mpomBunyrom  ypoBHe  cmocoOeH | Ha 6a30BoM ypoBHE CriocoOeH HCIoib30BaTh | Ha MIOPOTOBOM YpOBHE CIOCOOCH
UCIIOJIb30BaTh BO3MOYKHOCTH | BO3MOXKHOCTH 00pa30BaTEIbHON Cpebl VIS | UCTOIb30BATh BO3MOYKHOCTH
00pa3oBaTeNIbHON Cpeibl JUISl JIOCTMIKEHHMS | JOCTHMIKCHUS JIMYHOCTHBIX, METAIPEIMETHBIX | 00pa30BaTEIbHON CpeIbl U  JTOCTHIKEHHUS
JMYHOCTHBIX, MeTarnpeIMETHBIX U | M TPEIMETHBIX pPE3yJIbTaTOB OOYUYEHHUS H | JUYHOCTHBIX, METAaIpeIMETHBIX u
NPEIMETHBIX  pe3ydbTaToB OOYy4YeHHs U | oOecredeHus KayecTBa y4eOHO- | IPEAMETHBIX  pPEe3yJbTaTOB  OOy4YeHHS U
obecrieueHus Ka4yecTBa y4e0HO- | BOCIIUTATENBHOTO  TIpollecca  CPEACTBaMH | oOecriedeHus Ka4ecTBa y4eOHO-
BOCIIUTATEILHOTO  TIpOIlEcca  CPEACTBAMH | MPENOJaBacMOro MmpeaMeTa BOCIIUTATENIFHOTO  MpoOIlecca  CPeACTBaMHU
IPEnoAaBaeMoro NpeMeTa PEenoaaBaeMoro mpeaMera

IIK-14 | Ha  npomBunyrom  ypoBHe  cmocobeH | Ha 0a3o0BOM YpOBHE criocoben | Ha MIOPOrOBOM YpPOBHE crocobeH

pa3pabaThiBaTh U pPeain30BbIBATh KYJIbTYPHO-
IIPOCBETUTENIBCKUE ITPOTrPaAMMBI

pa3pabaTbIBaTh U pPean30BbIBATH KYJIbTYPHO-
IIPOCBETUTENBCKUE ITPOrPaMMBI

pa3pabaTbIBaTh M PEalTU30BbIBATH KYJIbTYPHO-
IIPOCBETUTENBCKHUE IIPOTPAMMBI

*Menee 60 0atoB — KOMIETSHIIHS HE C(hOpMHUPOBAHA
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4. @oH/1 OLIEHOYHBIX CPEACTB VISl TEKYIIEero KOHTPOJIS
4.1. ®oHabI OLEHOYHBIX CPEACTB BKJIOYAIOT: YCTHBIM OMpOC, pelieHue
MPaKTUYECKUX 3aJ]ad, COCTaBJICHHE TECTOBBIX 3aJaHWM, MOJATrOTOBKa pedeparos,

TCCTUPOBAHUC.

4.2 Kputepyu OLEHUBAHHUS CM. B TEXHOJOTMYECKOW KapTe peldTHHIra

padoueii nporpaMMbl JUCHUINIMHBI

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
JIOTMYHOCTH ¥ MOCIEI0BATSIIFHOCTD 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)
BrimonHeHne 1abopaTopHbIX paboT 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 TPEOOBAHUSIM 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)
CooTtBeTcTBUE TPEOOBAHUSIM 1
ohopmIIeHUS
[TommHOTA M aKTyalbHOCTh PACKPBITHUS 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 % BBINTOJIHEHHBIX 3aJaHUI 19-22
87—100 % BBITOJIHEHHBIX 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 YNIPABJIEHUS TEXHOJIOTHYECKUMH MPOLeCccCaMu»

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»

JlaGoparopnas pabota Ne2. «Co3zmanue 6a3wbl jnaHHbIX 1FIX, BBOJ/BBIBOX
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»

Jlabopatopuass pabotra Neb. «TpeHabl peaqbHOrO BpPEMEHH, CO3JaHUE U
KOH(HUTypHUpOBaHWE CBOIKU 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 pacmmdpoBbIBacTCsS 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

[Ton SCADA-kommnonenTom CS mmoHuMaeTcs
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 YIPABIEHUSI BHYTPEHHUMH MpoLieccaMu
PEaNpUATHS

I') aBTOMaTU3MPOBAHHBIM CUCTEMaM YIPaBJI€HUs BHEIIHUMHU ITPOLIECCAMU
MPEIIPUATHS

1) aBTOMaTHU3UPOBAHHBIM CUCTEMaM TEXHOJIOIMYECKOW NOrOTOBKH MPOM3BOJICTBA

CornacHo TpexXypOBHEBOU HepapXuH CPEACTB aBTOMATH3aIIMU TPON3BOACTBA
(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

Hannuue ¢pyHkun "ropsdeii” 3aMeHbI MOApa3yMeBaET BO3MOXKHOCTh

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 U AyOIUPYIOIIUX paboTy ApyT Apyra

I) 3epKaaupoBanus nHGopMaIuu, oopadaTbiBaeMoil B OMHOTUITHBIX MOJTYJISIX

10

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

6) OPC

B) ActiveX

r) Visicon

n) Java Script

11

[Ipu ucnonb3oBaHUK MexaHU3Ma "BeqyLIUIH-BEAOMBIN" 171 OpraHu3auy oOMeHa
uHpopMalnH, BeIyLIUM 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-OPHEHTUPOBAHHOMN

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
nomotibio DCOM-TexHonoruu, ucnonb3yercs crnenudukaius 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 IPOMBIIIJICHHBIX CETSX, SBISETCS IENBIO 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 JUTHTEIBHOCTH 00pa0OTKU MpEphIBAHUN

1) obecneyeHus B3aumoeiicteuss SCADA-PLC

18

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

a) 0 IPUYMHE CTOXACTUYHOCTU BPEMEHHM BBIINOJIHEHUS ONepaliy MOIKAYKU 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 OPraHW30BaTh MHOT'03a/1a4HOCTh I TAaKON

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

Ha3zBanue komnonenTta SAC pacuipoBbIBacTCs 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 OIPAHMYECHUEM Ha KOJIMYECTBO TETOB B LIETIOYKE

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 nepemenHoi u3 cocrossaus tpesoru HIHI winm HI Heo6xoammo, 91006
ee (MmepeMeHHO ) 3HaUCHUE

a) CTaJI0 MEHBIIIE TOPOTOBOTO HA BEJTMYUHY 30HBI HCUYBCTBUTECIILHOCTH

0) cTajg0 MEHbIIIE TOPOTOBOTO

B) IIEPECTAJIO U3MEHATHCS

r) cTasio OoJblile TOPOTOBOTO HA BEIMUYMHY 30HBI HEUYBCTBUTEILHOCTH

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
«HUHOOPMAIIMOHHOE YIIPABJIEHUE TEXHOJOI'MYECKUMH
NPOLECCAMM» 7 cemecTp

Ha3nauenre u CTpyKTypa KOMIIOHEHTOB HMH(POPMAIIMOHHON CHUCTEMBI
ynpasienust TexHojorudeckum TmpoueccoM (MCKVYTII). Heob6xomumocTh
ucnonb3zoBaHuss SCADA-cucteM Ipu OpraHu3aldyd aBTOMAaTU3HPOBAHHOIO
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 pEeANPUATHS. Knaccudukarus
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 ACYTIL.

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. IIpouenypa obmeHa uHpoOpManKenn Mexay
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  MPOTPAMMHBIX  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 TEXHOJIOTMYECKOTO 000pYA0BaHMUS.

OnepannoHHbIE CUCTEMBI PEAIBHOTO BPEMEHHU: ONIPEEICHNE, 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. Crnenudukaimu
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. BapuwanTer HacTpoiiku u
opranmzanuu 1enodek OmokoB 0Oa3bl mgaHHbIX 1FIX. Tumber 610xoB 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 paspadotke APM u mHeMocxeMm.
Knaccudukanus wmuemocxem. KommonoBka mpubopoB. TpebGoBanusi «
sproHomuke APM.

Co6bitus u TpeBoru B SCADA-cuctemax. [IpruunHbl BOSHUKHOBEHUSI TPEBOT U

coObrTuil. Bunel TpeBor. Tumnossie TpeBoru. OpraHu3aiust moJICUCTEMbI TPEBOT
B Proficy 1FIX.

[Tonsatue Ttpenna. Kiaccudpukamuss TpenaoB. OpraHuzanus IOJCUCTEMBI
tpernoB B Proficy iFIX.
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4. YUYEBHBIE PECYPCbI
4.1.

KAPTA JIMTEPATYPHOI'O OBECIHHEYEHUA TNCHUIIVIMHBI <MHO®OPMAILIMOHHOE YIIPABJIEHUE
TEXHOJOI'MYECKUMHU MTPOLUECCAMM»
IS 00y4AKOIIUXCHA 00pa30BaTeJIbHOM MPOTrPAMMBI

Hamnpasnenue noarorosku 44.03.01 [legaroruueckoe o6pazoBanue, HapaBJIeHHOCTH (TIpoduiib) 00pa3oBaTeabHON MPOrPaMMBbl

TexHonorus
110 3204HOM (popMe 00yUeHUsI

Mecro Koiu-BO
Haumenosanue XPaHEHUS/3JEKTPOH | K3EMILISIPOB/
HBIN ajipec TOYEK J10CTyIa
OcHoBHas auTEeparypa
Kamymun, JI.B. UndopmanmonHas cTpykTypa npeanpusartus : yaeonoe nocodue / J1.B. Kamymun, A.C. 9BC WNHnuBuayanbHbIA
Kysnuenos, E.E. HockoBa ; MunucrepctBo oOpa3zoBanus u Hayku Poccuiickoit @eneparnuu, Cubupckuit «YHHUBEPCUTETCKAS | HEOTPAHUYCHHBIN
®enepanbHblil yHUBepcuteT. - KpacHosipek : Cubupckuil gpenepaibHblil 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, PenepaabHoe rocy1apcTBEHHOE 00 IKETHOE 00pa30BaTeIbHOE YUpEKICHNUE 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 [DnexrponHsbIit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=444643
JlonmosiHUTEIbHAS JIUTEpaTypa

Banbke, A.A. DnekTpoHHbIE cpencTBa cOopa u 00padoTku nHPopManuu : yaedHoe mocodue / 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
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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 obpa3oBanus 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. : Tabim., ui. - bubmauorp.: 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 eauHOro WHGOPMAIIMOHHOTO MPOCTPAHCTBA 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 ke [DnexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=469047 OHJIAH»

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

collection.edu.ru

®denepanpHbIil mopTan «Poccuiickoe 00pa3zoBaHuE)
«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 HEHTpa 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-TIPaBOBOE 00ECIIEYeHHE : CITpaBOYHAs PaBOBast
cucteMa. — Mocksa, 1992— .

Hayunas
onbanorexka

JIOKaJbHas CeTh
By3a

Elibrary.ru [OnexkTpoHHBIi pecypc] : aneKTpoHHas 6uOiaroTeyHast cucteMa : 0a3za JaHHBIX CONEPKUT
CBeJleHUs 00 OTEYECTBEHHBIX KHUTaX U MEePHOANYECKUX M3AaHUSAX 110 HAyKe, TEXHOJIOTHH, METUIIMHE U
obpazoBanuto / Poc. uapopm. noptan. — Mocksa, 2000— . — Pexxum noctyna: http://elibrary.ru.

http://elibrary.ru

CB0oOOHBI HOCTYTI

East View : ynuBepcanbHbie 0a3bl JaHHBIX [ DJIEKTPOHHBIN pecypc]| :nepuoanka Poccuun, YKpauHbl u
ctpan CHI" . — Dnekrpon.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 OMOAMOTEKADE [

+1 doprosa A.A.

(IOJKHOCTD CTPYKTYPHOTO MOpa3aeneHusi)  (IOAMUCH)

(damunus 1.0)
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4.2. Kapra maTepuajbHO-TeXHUYECKOH 0a3bl TMCUMILINHBI
«ndopmannoHHoe ynpaBjieHHe TEXHOJOTHYeCKMMHU MpoIeccaMm»
IJISE 00y4YAKOIIUXCHA 00pa30BaTeJIbHOM MPOTrPAMMBI
Hanpasnenue noarorosku 44.03.01 [lenarornueckoe odpazoBanue,
HaIpaBJICHHOCTH (MpoduIib) 00pa30BaTEIbHOM MporpaMMbl TeXHOJIOTHs
1o 32049HOM (popMe 00yUeHHUs

Ayauropus

OobopynoBanue

JUISI IPOBEJICHUS 3aHATUHN JIEKIMOHHOTO TUIA, 3aHATUA CEMUHAPCKOTO THUIIA, KypCOBOTO
MIPOEKTUPOBAHUS (BBITIOJTHEHHS KyPCOBBIX pad0T), TPYIIIOBBIX ¥ UHIUBUAYATBHBIX
KOHCYJIbTAIIMH, TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U POMEKYTOUYHON aTTeCTallun

660049, KpacHosipckuii kpaii,
r. Kpacnosipck, yi. [lepencona 7
(xopmyc Ned), Ne 2-07

KomrmbroTep ¢ BEIXOJIOM B UHTEPHET — 9 T, yueOHas
nocka-lmor

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

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

7-Zip - (Coboanas murensus GPL);

Adobe Acrobat Reader — (CBobGoaHast THIIEH3HS);
Google Chrome — (CBoboaHas uiieH3us);

Mozilla Firefox — (CoGoaHast auieH3ms);
LibreOffice — (CBo6onnas nuuensus GPL);
XnView — (CBoboaHast JTHIIEH3HS);

Java — (CBoOoHas TUIIEH3HS ),

VLC — (CBoOonmHast TUIICH3UA);

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

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

KOMIIAC-3D V16 (Cy0nuiieH3nOHHBIIH JOTOBOP
NeEn-17-000005 ot 30.01.2017)

660049, KpacHosipckuii Kpaii,
r. Kpacnospck, yi. Ilepencona 7
(xoprryc Ned), Ne2-11

YuebHast gocka-1mT., mpoekTop-11IT., KOMIBIOTEP-
lurT., MapkepHast Tocka- 1 11T., AeMOHCTPallMOHHBIN
croji- 1.

Linux Mint — (Co6oxuas muriensust GPL)

660049, KpacHosipckuii Kpaif,
r. Kpacnospck, yi. Ilepencona 7
(xoprmyc Ned), Ne 3-04

MapxkepHas qocka-11T., ”HTepaKTUBHAS JTOCKa- 1 1T
C BCTPOEHHBIM NMPOEKTOPOM; yueOHOE 000pyL0BaHHE
[0 MEXaHUKe (MalIuHA+3JIEeKTPOHHBIN 0J10K)- 9 mIT.,
KOMIIbIOTEpP- 8 MIT., HOYTOYK- 10 1IT., MOMUIOH A7
pOoOOTOTEXHHUKU- | THIT.

Anbt Ob6pazoBanue 8 (unensus Ne AA0O.0006.00,
noroBop Ne JIC 14-2017 ot 27.12.2017

660049, KpacHosipckuii kpaii,
r. Kpacnosipck, yn. Ilepencona 7
(xopmryc Ned), Ne 2-12

KommiekT yue6HOro 060py0BaHus 10
pPOOOTOTEXHHUKE, TOJIUTOH-31IT., MapKepHast I0CKa-
.

660049, KpacHosipckuit kpai,
r. Kpacnospck, yi. Ilepencona 7
(xopmyc Ned), Ne 1-10

[Tpoektop-1uT,yuebHast 1ocKa-21IT,KOMIIBIOTED -
lmr
Linux Mint — (Cobonas nuriensus GPL)
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JUISL CAMOCTOSITEIbHON pabOThI

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

Yyebnas nocka-lmT,KynpmaH-11mT

660049, KpacHosipckuii Kpaii,
r. Kpacnosipck, yi. [lepencona 7
(xopmyc Ned), Ne3-03

MapxkepHas qocka-1mr

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

Komnbrorep— 91it., npoektop — 11T., HavIAIHbIE
nocobus (cTeHbl), MapKepHas Jocka — [ 1T. ¢
YCTPOICTBOM /1JIs UHTEPAKTUBHOM JOCKH, JOCKa
MapkepHas — 11T

Aner Ob6pazoBanne 8 (umen3us Ne AAO.0006.00,
noroBop Ne JIC 14-2017 ot 27.12.2017

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

Ne 1-02
UnranbHbld 3ai1

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

660049, KpacHosipckuii kpaif,
r. Kpacnosipck, yn. Anst JleGeneBoid,
1. 89 (xopmyc Nel),
Ne 1-05
LlenTp camocTosTeNnbHON pabOThHI

M®YVY — 5 mir.;

Kowmnerorep — 15 mir.;

Hoyt6yk —10 mr.;

Anpt Jlunykc Ilxonbubiii — (CBoOOmHAS
JIUTICH3US );

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

7-Zip — (Croboanas murensus GPL);
AdobeAcrobatReader - (CBoGoHas
JUTIEH3HS);

GoogleChrome — (CBobo1Hast THIICH3HS);
MozillaFirefox — (CBoOoaHas nuiieH3us);
LibreOffice — (CBo6oanas nuuensus GPL);
XnView — (CBoGogHas JTHIIEH3HS);

Java — (CBoboHas nuIieH3Us);

VLC — (CoGoHast TUIICH3MA);

KoncynbranT Ilnroc — (CBoOOIHAS TUTICH3HS
TSl y9eOHBIX T1esIeil);
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