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1. NMOACHHUTEJIBHAA 3AIINCKA

1.1. MecTO TUCHUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMmbl

[Iporpamma AMCHUIUIMHBL pa3paboTaHa B COOTBETCTBUM C (enepabHbIM
rOCyIapCTBEHHBIM O0Opa30BaTEIbHBIM CTAHIAPTOM BBICHIETO OOpa30BaHHS 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 (podui0) 00pa30BaTEILHON MPOTPAMMBI
Texnomorus, 3aouHoil (opMbl OOy4eHHS B HWHCTUTYTE MAaTeMaTUKHU, (PU3UKH U
unpopmaruku KI'TIY um. B.I1. Actadnesa c nprcBoeHreM KBaludukamu Oakaiasp.

JucummiriHa OTHOCUTCSI K BApUaTUBHOW YaCTU y4€OHOTO 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. Ileap uW 3agauMm JAUCHUILUIMHBI «YTIpaBjieHHE TEXHOJOTHYEeCKUMHU
npoueccamm»

Henab0 wu3yYyeHWsi IMCUMIUIMHBI SIBJsIETC — YIUIYOJIEHHOE M3y4YEeHHE
00y4aroIMUMUCI KOMIIOHEHTOB COBPEMEHHBIX CHCTEM YAAJICHHOTO KOHTPOJS H
YIOPaBICHUS TEXHOJOTMYECKUMHU TMPOLECCAMU, H3YYCHUE METOJIOB MOCTPOCHHUS
3O PEKTUBHBIX CHUCTEM aBTOMATHYECKOTO M aBTOMATU3WPOBAHHOIO YIPABJICHUS
TEXHOJIOTUYECKUMHU TPOLECCAMU, C HCIOJIb30BAaHUEM IPOrPAMMHO-AMNIAPATHBIX
komruiekcoB SCADA.

3agaum:

e (hOpMHUPOBAHNE TEOPETUUECKUX 3HAHUN M MPAKTUYECKUX HABBIKOB, IMO3BOJISIOMIUX

IIOHUMAaTb MU IIPUMCHATH (I)YHI[aMeHTaHBHBIe U TICPCAOBBIC 3HAHHWA W HAYYHBLIC



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

e (opMupoBaHHE KOMIETECHIIUWA, 3HAHUH M YMEHHH B OOJACTH MPOEKTUPOBAHUS,
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 um MecTo HMH(POPMAIMOHHBIX CHUCTEM KOHTPOJS U YIpPaBIICHUS
TEXHOJIOTMUYECKUMU  MpOIeCCaMH B IMPOU3BOJCTBEHHOM  IIpOLECCE
TIPEATPUITHS.

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

3. IlporpaMmmuoe  obecrieueHHe  CHCTEM  KOHTPOJS W yIpaBJICHHS
TEXHOJIOTMYECKUMH MPOLIECCaMHU.

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

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

6. TpeBoru M TPEHBI B CUCTEMAaX KOHTPOJS U YIPABICHUS TEXHOIOTHIECKUMU
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 ocymiecTBIsATh 00ydeHre, BOCIIUTAHUE U PA3BUTHE C yUETOM

COIMAIBHBIX,  BO3PACTHBIX,  IMCHUXOU3MYECKUX W  HHIAUBUAYATHHBIX
OCOOCHHOCTEM, B TOM 4YHCJIE OCOOBIX OOpa3oBaTEIbHBIX IMOTPEOHOCTEH
00yJaroIMXCs

OIIK-4 — rotoB K mpodecCHOHAIbHON NESITEIbHOCTH B COOTBETCTBUH C

HOPMAaTHUBHO-TIPABOBBIMU aKTaMu Cepbl 00pa30BaHHUS

[IK-2 — cmnocobeH HCIoNb30BaTh COBPEMEHHBICE METOABI W TEXHOJOTHHU
00yYeHUs U TUAarHOCTUKHU

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

oOyueHusT W OOecleueHHUs KadecTBa Y4eOHO-BOCIUTATEIIBHOTO Ipolecca

cpeacrtBamMu perogaBacMoro nmpeamMeTa

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 |— METO/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

cuctemsl Proficy iFIX.
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npooeccaMu 1

Baanern:

IIPOM3BOCTBAMH — OIBITOM pa3paboTKu u
COBEPIIICHCTBOBAHUS 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
JUCTeTYEpU3ALIU
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, CBI3aHHBIX
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,

pPEIICHUC TMPAKTHYCCKUX 3aJad,




BBITIOJTHEHHE KOHTPOJIBHBIX PabOT U TECTOBBIX 3agaHuil. dopMa UTOrOBOrO KOHTPOJIS
— JK3aMeEH.

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

1.7. IlepeyeHb 00pa3oBaTeJbLHbIX TEXHOJOTHIl, HCHOJIb3yeMbIX MNP
OCBOCHUM JMCUMILINHBI

CoBpeMeHHOE TpaaullMOHHOE oOydeHue. B mporecce OCBOCHUSI TUCIUIUIMHBI
UCIIOJIB3YIOTCS pa3zHoo0pa3HbIe BU/IBI JEATEIbHOCTH oOyuaronmxcs,
OpraHu3alMOHHbIE (OPMBI U METOABl OOYYEHUS: JIEKIIMM M NPAKTUYECKUE 3aHATHS,
caMOCTOSTeNIbHAs, WHAUBHUAyaldbHash WU TpymnmoBas (OpMbl OpraHu3alluu y4eOHOM

ACATCIBHOCTH. OcBocHue JUCHHUIIIIMHBI 3aKaHYMBACTCA OK3aMCHOM.
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2. OPTAHU3AIIMOHHO-METOANYECKHUE JOKYMEHTbBI

2.1. TexHosoruvyeckasi Kapra o0y4eHusi JMCUMILINHE «YTIPaBJeHUE TeXHOJIOTH4eCKHUMH MPOLeCCaMm)

AJ151 00y4AKIIMXCs 00Pa30BaTeJbHOM MPOrPaMMBbl

Hanpasnenue noarorosku 44.03.01 [lenarornueckoe oOpazoBaHue,

HaIPaBJICHHOCTH (MpoduIib) 00pa30BaTEIbHOM MPOrpamMMbl 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.
yIpaBJieHHs TEXHOJIOTHYECKMMHU MPOLECCAMH 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 cucTeM 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 MPOLECCAMH. [MpakTHyeckue 3a1aqm.

171 20 10 10 151

JK3aMeH 9
Hroro 180
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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.

Heo0xoanMocTs HCIIOJIb30BaHUs 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 MPEAIPUSITHS.
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 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, AHAJIOTOBBIM BBIBOJ, JUCKPETHBIA BbIBOA. KaHanbHOCTH
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 TPOESKTHPOBAHUA 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 BpemeHu. WHBepcus mnpuoputeToB. TpeboBaHUS K 00ECIEUEHUIO
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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-cepeep. CranaapTHble pEXUMBI YTEHUS JAaHHBIX: CHUHXPOHHBIH,
ACUHXPOHHBIN, PEKUM MOAMUCKU, PEKUM OOHOBIICHUS TAHHBIX. 3aMUCh JAHHBIX 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
ucnoip3oBanue 0Oa3pl  gaHHbIX. [lpunoxenue SAC. IlocnenoBaTenbHOCTb
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 ckanupoBanus. DazupoBanue. JlpaiiBepbl
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 nipeacTaBienus nHpopmanuu Ha skpanax 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 MHEMOCXEMaXx.
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. Pa3paborka maemocxem B iFIX.

O6bekT 1FIX. ATpuOyThl 00bekTa. KomnonenTs! pucynka iFIX.
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Tema 5. Tpesozu u mpenovt 6 cucmemax KOHMPONAA U YNPAeieHUs
MEXHOI02UYeCKUMU RPOUECCAMU.

[Tonarne cocrosiHus TpeBoru. KBUTHpOBaHHBIE W HEKBUTUPOBAHHBIC
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 peanbHOro BpeMeHHU. VcTopuueckue TpeHBI.

Turnbr HCTOPHUYCCKUX TPCHOOB.

2.3. MeToauyeckue peKOMEHAANUN 1O OCBOECHHI0 JUCIHUIIHHBI
«YrnpaBjieHHe TEXHOJOTMYECKHMH MpoueccaMu» Ui  00y4aroluxcst
0o0pa3oBaTeIbHOM NPOrPaMMBbI

Hamnpasnenue noarorosku 44.03.01 [Tenarornyeckoe oOpazoBaHue,

HaIpaBJICHHOCTH (Mpoduiib) oOpazoBaTeIbHON MporpaMMbl TexHOJIOTUs

110 3204HOM (popMe 00yUeHUs

Pabora ¢ TeopeTHuecKUM MATEPHAJIOM

BaxxHoe wMecTo B OCBOGHMM MaTepuaja MO Kypcy «YIpaBieHHE
TEXHOJOTUYECKUMU MPOIECCaMM» OTBOJIUTCSI CAMOCTOSITEILHON paboTe CTYIEHTOB
BO BHEAYJUTOPHOE BpeMs C MaTepHaIOM, H3JIOKEHHBIM B PEKOMEHIyeMOMn
JUTEPAType U UHTEPHET-UCTOUHHUKAX, T.K. 0€3 3HAHHS TEOPETUYECKOro MaTepHraa
U OCMBICIICHUS TTOCTaBJCHHBIX 3a/lad HEBO3MOXKHO BBHITIOJIHCHHUE TMPAKTHYECKHUX
3aJlaHUl CBSI3aHHBIX C TMPOCKTUPOBAHUEM M Pa3paOOTKON CpPENCTB KOHTPOJS U
yOpaBJeHUs] TEXHOJIOTHYECKUMH TIporieccaMu ¢ ucrnoib3oBanueM SCADA-
cuctembl  Proficy 1FIX. TIlocemenue mna0opaTopHBIX 3aHITHA  SIBISIETCS
00s13aTEIBHBIM JIJIs1 TIOTHOTICHHOTO OBJIAJICHUS JUCITUTUTMHOM.

TpeGoBaHusI K COCTABJIEHUIO TECTOBLIX 3a1aHUI

1. Obwgue mpeoosanusn

TecToBbIe 3amaHUs JOJDKHBI OBITh KOPPEKTHBIMH M PACCUYUTAHHBIMH Ha
OIICHKY YPOBHS Y4EOHBIX JOCTH)KCHUU CTYJICHTOB B KOHKPETHOM 00JIACTH 3HAHHM.

Crnenyet mpuiepKUBaTHCSI HEKOTOPBIX COBETOB P COCTABICHUH TECTOBBIX
3aJaHUM.
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1. 36eraiite HCIMOJNB30BaHUSA OYEBUAHBIX, TPUBUAIBHBIX, MaJO3HAYALINX
BOIIPOCOB U (HOPMYITUPOBOK.

2. CnenyiiTe mpaBuiiaM IpaMMaTHKU, TYHKTyallud 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
YTBEPXKACHHUSI TPAMOTHO, KOPOTKO, YETKO, SICHO, 0€3 MOBTOPOB, MaJIOMOHATHBIX
CJIOB U CUMBOJIOB, 0€3 UCTOJIb30BAHMS OTPUIIATEIIbHBIX YaCTHII.

3. U30eraiiTe uCmonb30BaHUs HESICHBIX BBIPAXKCHUM M CIOB (UCKIIIOYAs
CIly4al COCTaBJICHHS TE€CTa CIELMAIBHO JJIS LeJIed, CBA3aHHBIX CO 3HAHUEM 3THUX
ciioB). Ecnu kimto4eBoe ¢10BO B TECTOBOM 33JaHMU HEU3BECTHO CTYJEHTY, TO JIaXe
camble Jiydiue o0yJaroniecs: OyyT CYUTaTh ATOT BOIPOC «OOMAHHBIMY.

4. N30eraiite notepu BpeMeHU. CoCcTaBsiiTe 3aJaHUs], KOTOPbIE MOT'YT OBITh
BBIIIOJIHEHBI 32 MUHUMAJIBHOE BPEMSL.

5. W30eraiite B3aMMOCBSI3aHHBIX 3aJaHUM, TJI€ COJECPKAHUE OJTHOTO 3aJIaHUs
IIOJICKA3bIBAET OTBET Ha JIPYro€ 3aJaHue.

6. M30eraiiTe HempeIHAMEPEHHBIX TMOACKA30K B 3aJaHUSX U 0Opasziax
OTBETa. DTH MOJACKA3KU SABJISIOTCS OJHUM U3 CIIOCOOOB yraJblBaHUs MPABUIIBHOTO
oTBeTa 0Oe€3 o0safaHusl JOCTAaTOUYHBIMM 3HAHUAMU WIM yMeHusMmu. M3 Tekcra
3alaHdsd ~ HEOOXOAMMO  HCKIIOYMTh  BCe  BepOajbHblE  acCcOLMalluu,
CHOCOOCTBYIOLIME BHIOOPY MPaBUIIBHOIO OTBETA C TIOMOIIIBIO IOTAIKH.

7. He pekomeH1yeTcsl BKIIIOYATh B TECTOBBIC 3aJaHMUS:

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

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

IMPECBBIIACT 5 MHUHYT. B CJIOM OITUMAJIBHBIM BPECMCHCM MJIA BBLIIMOJHCHUSA TECTA
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ClIeyeT CUMTaTh BpeMs OT Hayaja MPOLEIypbl TECTUPOBAHUS [0 MOMEHTa
HACTYIUICHUS YTOMJICHUS (B cpeHeM 3To Bpemsi coctaisier 40 - 50 MuHyT).

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

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

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

CTaHJAPTU3UPOBAHHBIX POpPM:

3aKpbITOM (C BBIOOPOM OJIHOTO WJIM HECKOJIBKMX BapHaHTOB M3 CIIHCKa
MPEIJIOKEHHBIX );
— OTKPBITOM (B TEKCT 3aJIaHUs BIIMCBHIBAETCA CIIOBO, BCTaBIsieTCs (popMyna  T.1.);
— Ha YCTaHOBJICHHE MPaBWJIbHOW MOCJIEA0BATEIHLHOCTH (ISl OMUCAHUS COOBITHH,
TEXHOJIOTUI);

— Ha YCTaHOBJICHHE COOTBETCTBHUS.

12. ®opma TecTOBOTO 3a7aHUs JTOJDKHA OBITH Y3HaBaeMOW M HE TPeOOBaTh
JOTIOJTHUTENBHBIX TTOSICHEHUH JIJIs1 TECTUPYEMOTO TI0 CIIOCcO0y OTBETa Ha 3ajjaHue.
13. Ilpu pa3paboTKe TECTOBBIX 3aJaHUKN KEIATCIBHO MPHUIACPKUBATHCS

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

3a/laHui 3aKpbITolt opmbl — 60%,

3aianuii OTKpeITON hopmbl — 20%,

3aJlaHui Ha YCTaHOBJICHWE MPABUIILHOM mocienoBareabHocTH — 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 ypoBEeHb — 3aJlaHHE Ha OCMBICJICHHE;

4 ypoBeHb — 3aJJaHUE HA IPUMEHEHUE.

16



I1. Tpebosanus k mecmoevim 3a0aHUAM 3AKPLIMOU hoOpMbl
TecToBbIe 3amaHus 3aKpHITOM (OPMBI — 3TO 3aqaHUS HA BBHIOOP MPABUIHLHOTO
OTBeTa (OAHOrO UM HECKOJIBKUX) U3 NPEIJI0KEHHBIX BAPUAHTOB.
OcHoBHast 4yacTh 3amanust GopMynHpyeTcss B (GopMe YTBEPKICHHS, KOTOPOE
oOpamiaercss B UCTUHHOE WJIM JIOKHOE BBICKa3bIBAaHUE IOCIE MOJCTAHOBKU
OJIHOTO U3 BapUaHTOB OTBETA.
3amanne GopmyaupyeTrcs TpeaeNbHO KpaTko, Kak TMpaBwiio, B ¢dopme
MPEIOKEHHSI, COCTOSALIETO U3 7-8 clioB. B OCHOBHYIO 4acTh 3a/laHusl CIEIyeT
BKJIIOYATh KaK MOKHO OOJIBIIIE CJIOB, OCTaBJIAsA JJIsi OTBeTa He Oonee 2-3
Han0oJIee BAKHBIX, KIIFOUEBBIX JIJIS JAHHOW MPOOJIEMBI TIOHSTHA.
N3  Ttekcrta  3amaHus  HEOOXOAMMO  HCKJIIOYAaTh  BCE  aCCOIMAIINH,
CIOCOOCTBYIOIIME BHIOOPY MPABMILHOTO OTBETA C MMOMOUIBIO TOTa K.
TecToBbie 3amaHus 3aKpbITOM (OPMBI JOJKHBI COJEpKaThb HE OoJyiee MSTH
BapUAHTOB OTBETOB HA KaXJbI BOIIPOC.
Cpenn TIpeqJIOKCHHBIX BApHAHTOB OTBETAa MOXKET OBITh KaK OJHH, TaK H
HECKOJIbKO BepHBIX. OTCYTCTBHE BEPHOI'O OTBETA CPEIU MPEAJIOKECHHBIX, KaK U
OTCYTCTBUE HEBEPHOTO HEJOMYCTUMO.
Bce oTBeThI K 0IHOMY 3aJaHUIO JOJIKHBI OBITH MPUOTU3UTEIHLHO OJHOM JITTUHBI.
B oTBeTtax HE pEKOMEHIyeTCs HCIOIb30BaTh CJIOBA «BCE», «HHU OJIHOTOY,
«HUKOT/Ia», «BCErJa» U T.M., TaK KaK B OTJICJbHBIX CIIy4asX 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)
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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 Tekcre 3amaHus HE MODKHO OBITH MOBTOPOB M JBOWHOTO
OTPHUIIAHUS.

— JlonmosHeHWe B TEKCTE MOXET OBbITh TOJBKO OJHO, MECTO MPOMYIIEHHOTO
NOHATUS O00O03HAYaeTcs TOYKAMH. TOUYKM CTaBSTCS Ha MECTE€ KIIFOUEBOIO
JJIEMEHTA, 3HAHHWE KOTOPOro sSBISIETCd HauOoyiee CYHIECTBEHHBIM IS
KOHTPOJIMPYEMOT0 MaTepuaia.

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

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

IHpumep:
Koncmumyyueii onpedeneno, umo 3a6acmo6xka — 3mo 8peMeHHbllL ... OMKA3

PadbOmMHUKOG OM 8bINOJIHEHUsL 00SA3AHHOCMEL 8 YelsaX paspeuleHus cnopa.

Omeem: (000p08oIbHYIIL)

(YpOBEHBb CIOKHOCTH 2)

IV. Tpebosanus k mecmogvim 3a0anusm Ha  YCHMAHOB6TEHUE
coomeemcmeus

— TecroBble 3alaHHMsd Ha YCTAHOBJIEHHWE COOTBETCTBUA — H3TO 3aJaHUs Ha
OIpEJIEICHUE CBSI3e MEXKIY 00BbEKTaMHU, BXOAIIMMHU B Pa3HbIE TPYMIIHL.

— I'pynmbl 00BEKTOB, MEXKIYy KOTOPHIMH YCTAaHABIMBACTCS COOTBETCTBUE, MOTYT
OBITH OJJMHAKOBOTO pa3Mepa, HO MPEANOYTHTENIbHEE, YTOOBI O7Ha OblIa OOJIbIIE
JIPYTroi (JOMyCKaeTCsl OJ{HA JIMILIHSAS TO3ULIMS).

— CoOOTBETCTBUE MEXY O0BEKTaMH TPYIII JOJKHO OBITh OJJHO3HAYHBIM, OJHOMY
AJIEMEHTY IEPBOIO0 MHOXKECTBA JOJDKEH COOTBETCTBOBATh OJMH AJIEMEHT

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

XapakmepucmuKkou.
CTOIKHOBEHUE MEK]TY JINYHOCTHIO U TPYIIION Baytpurpynnosoi
BHyTpeHHee npoTHBOOOPCTBO YeI0BEKa BHYTpUINYHOCTHBIN
CTONKHOBEHUE MEXAY MOAPa3ICICHUIMH .
Y P MexrpynmnoBou
OpraHu3anuu
CTOIKHOBEHUE B3aUMOJICUCTBYIOIIUX JIUI] MeXJIIMYHOCTHBIN

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

— TecroBble 3afaHus Ha YMNOPSJOYMBAHME — ITO 3aJaHUS HA CHUCTEMATHU3ALUIO
NPEMJIOKCHHBIX ~ TMOHATUA 10 KAaKOMY-JIMOO TpUHIMIY (B OCHOBHOM,
XPOHOJIOTHYECKOMY).

— IlocnenoBaTenbHOCTh YCTAHABIMBAEMBIX OOBEKTOB JOJIKHA OBITH OJHO3HAYHOM,
HE PEKOMEHJIYETCSl COCTABJISATH MOCJIEI0BATEILHOCTh, TPEOYIOIIYIO TOBTOPEHUS
OJIHOTO U3 OOBEKTOB.

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

Ipumep:
Ilocneoosamenvhocms 3manog nepe2o8opHO20 npoyecca
a) [ToaroToBUTEIBHBIN 3TAIT
b) BzanMHOe yTOuHEHHE O3 YYACTHUKOB
C) BeiiBrokeHHE apryMeHTOB W 000CHOBAHHE CBOUX B3TJISI0B
d) CornacoBanue Mo3uiuii 1 BEIPaOOTKA JOTOBOPCHHOCTEH
€) AHayiu3 pe3yJIbTaTOB MEPETOBOPOB
(YpOBEHb CIIOKHOCTH 2)
Ananuza monozpaguii u yueoHuKos
Brimonasiercss muckMenHo. O0BbeM pabOThI COCTABISIET HE OoJiee 2 CTPaHMII

MaITUHOMMCHOTO TeKcTa. TekcToBbIit Matepuan odopmirsercs 14 mpudTom depes

1,5 unrepBain, kpacHas crtpoka 1,25, mHTepBan Mexnay adzauamu «0», OTCTyM:

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

BKJIFOYAET B CeOs:

19



e bubnuorpaduueckas KapTouka C TOJHOW HH(pOpMaIUeil o BbIOpaHHOU
MOHOTpaduu

e PackpbITHe aKTyaJbHOCTH TEMbl (paccMaTpUBaeTCsd BO BBEJICHUU WIIU
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 JUTEpaTypbl (3aMHTEPECOBABIINE HCTOYHHUKHU
BBINIUCATh; CKOJBKO HCTOYHUKOB)

Hanucanue peghepama

Pedepar HeoOxoauMo caaTh mpenoaBaTesto B HanedaTaHHoM Buje. O0bem
pedepara He Oojee 7 CTpaHUIl MAIIMHOMMCHOTO TEKCTAa BKJIIOYAsl TUTYJIbHBIN
JICT, COJIEPKAHUE U CIIUCOK JIuTepaTyphl. TekcToBblil Matepuan opopmisierca 14
mpudTom uepes 1,15 unrepai, kpacHas ctpoka 1,25, untepBan Mexay ad3aramu
«0», orcrym: cineBa 3; crnpaBa 2, BHIPABHUBAHHWE TEKCTa MO IIMPUHE CTPAHUIIBI.
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 MPOI[ECCAMH.

2. Oonauynsie pemieHuss B SCADA-cucremax U cpeAcTBax MNPOMBIIIIIEHHOM
20



10.
11.

12.

13.

14,
15.
16.
17.
18.

aBTOMAaTH3aLIHH.
MeTonbl M CpeacTBa MHTErPAllMM WH(MOPMALMOHHBIX CUCTEM KOHTPOJS U
YOPaBJIEHUSI TEXHOJIOTMYECKUMH IPOLECCAMH CO CMEXHBIMU CHUCTEMaMH
POMBIIUICHHON aBTOMAaTU3ALINH.

WuTennexktyanbHble MHQOPMAIIMOHHBIE CUCTEMBbI KOHTPOJISI M YIpPaBICHUS
TEXHOJIOTUYECKUMU MPOLECCAMM.

HNupopMalinoHHbIe CUCTEMBbI KOHTPOJSI U YIPaBICHUS TEXHOJIOTHUECKUMU
MPOIIECCAMHU HA OCHOBE HEYETKOM JOTUKUA. CpaBHUTENBHBIA aHANIHN3 C
KJIACCUYECKUMH CHCTEMAaM YIIPaBJIEHUS TEXHOJOTMYECKUMH MPOIIECCaAMMU.
CpaBHUTENBHBIN aHAW3 OTE€YECTBEHHBIX U 3apyOexHbix SCADA-cucrem:
JOCTOMHCTBA, HEAOCTATKU U OCOOEHHOCTH OTEUECTBEHHBIX PELICHUM.
DBOJIIOLMS ¥ TEPCIEKTUBBI PAa3BUTUS HHPOPMALIMOHHBIX CUCTEM KOHTPOJIS U
YIPABJICHUS TEXHOJIOTHYECKUMH MTPOLIECCAMM.

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

Paszgutne texnosmoruun OPC. Ilpuwumnbel nomynspHoctr TexHosnorun OPC
DA.

AnbTepHaTHBbI Kiaccuueckoit OPC-TexHoIoruu.

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

CoBpeMeHHbIE TpeOOBaHMS K MOATOTOBKE CHEIUAIMCTOB B 00JacTH
POMBIIIUICHHON aBTOMAaTU3ALIMH.

[lepcriekTHBBI ~ HMCMOJB30BAaHUS  OECHPOBOAHBIX  TEXHOJOTUM  1Jid
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-cuctemsr TraceMode u 1FIX: cpaBHUTENbHBIN aHATN3.

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

20.

[TpoexTupoBanne MHPOPMALMOHHBIX CHUCTEM KOHTPOJIS U  YIpPaBICHUS
TEXHOJIOTUYECKUMHU IpoleccamMu. AHamu3 CTaaud W JTaloB Impouecca
IPOEKTHPOBAHUS.

OkoHomuueckud  3PpPexT OoT BHEApPEHUS HHPOPMAIIMOHHBIX  CHCTEM
KOHTPOJIS U VYOPaBICHUS  TEXHOJIOTUYECKUMHU nporeccaMu B

IMPONU3BOACTBCHHYIO ACATCIIBHOCTD IIPCAIIPUATUA.
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3. KOMIIOHEHTHI MOHUTOPHHI' A YYEBHBIX JJOCTUKEHUN
CTYAEHTOB
3.1. TexHonoruvyeckas KapTa peMTHHIa IMCUUILIMHBI «YTIpaBJieHHe

TEXHOJOTHYCCKUMU IMpomecCaMu»

HaumenoBanue HanpapneHnue moaroToBKu ¥ ypoBeHb 00pa30oBaHMsL. KomnnuectBo
JUCIUTIAHBI Haspanue nporpammbl/HanpaBieHHOCTH (TIpoduist) 3aYETHBIX
00pa3zoBaTesbHON MTPOTrpaMMBbI €UHUIL
Ympasienue 44.03.01 Ieparoruveckoe obpa3oBanue/bakanaBpuar 5
TEXHOJIOTHYECKUMU Hamnpasnennocts (mpoduis) oOpazoBaTeabHOM
IIpoLECCaMU nporpammel TexHonorus

CMeXHBIE JUCHUITIIMHBI I10 y‘Ie6HOMy ITUIAHY

[IpemmectBytonue: OCHOBBI MaTEMAaTUUYECKOM 00paboTKK HHpOpMaLK, DIEKTPOTEXHUKA U
251eKTpoHNKa, COBPEMEHHOE ITPOU3BOJICTBO.

[Mocnenyronue: OCHOBBI CHCTEM Pa3pabOTKU BUPTYaIbHBIX MPHUOOPOB, OCHOBBI CHCTEM
MHXEHEPHBIX BUPTYaJIbHBIX HHCTPYMEHTOB, DJIEKTPOIHEPreTHKA, AJIbTEpHATHBHAS
AIIEKTPOIHEPreTHKA

BA30BBII PA3JIEJT
®opma paboTsl Konuuecto 6amos 100 %
min max
Texymas pabora YcTHBII onpoc 5 8
COCTaBJvIeHI/Ie TECTOBBIX 5 10
3a1aHui
Pemenne npakrnaeckux 34 57
3aaaq
TectupoBanue 15 25
Hroro 60 100
JIOITIOJTHUTEJIBHBIN PA3JIET
bazoBslit MoyB/ ®dopma paboTh KonngectBo 6ajioB
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
JIOTIOJTHUTEIBHOTO pa3/iena) 60 100

CooTBeTCTBHE PEHTHHTOBBIX 0AJIJIOB M aKaJeMHYeCKOM OIleHKH:
MeHee 60 6aIoB — K PK3aMEeHY He JIOMyIIeH
60—72 — ynoBJIETBOPUTEIIHHO
73-86 — xopomio
87-100 — otniuuHO
3.2. ®oH]I OLIEHOYHBIX CPeCTB (KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJIBI)
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MUHUCTEPCTBO HAYKH U BLICHIEI'O OBPA3BOBAHUNS PD
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIEr0 0Opa30BaHHsI

KpacHosipckuil rocyaapCTBEHHBIN NEAArOTMYECKUN YHUBEPCUTET
uM. B.I1. Acradnena

Wuctutyt Mmarematuku, QUMK U1 THPOPMATHKU

Kadenpa-pazpaboruuk: TexHonoruu u npeanpuHuMaTelIbCTBA

YTBEPXIEHO OJJOBPEHO

Ha 3acelaHuu Kadeapsl Ha 3aceganuu HaydHO-METOAMYECKOTO COBETA
[TpoTtokon Ne 8 ) . CHENHUATBHOCTA MHCTUTYTA MATEMATHKH, (PU3UKU
ot «10» anpens 2017 1. i N1 0% 1 nH()OpMaATUKH

3aBeqyromuii Kageapoi _ ' [Tporokoa Ne 9

boromas 1.B. ! Ot «26» mas 2017 r.

[Ipeacenarens HMCC (H)
BbopTtHoBckuii C.B .

®OHJA ONEHOYHBIX CPEACTB
JUISL TPOBEAEHUS TEKYIIETO KOHTPOJISI M IPOMEKYTOYHOM aTTECTANN
OOy4JaromMxcs MO AUCHMIUIMHE «YTPABICHUE TEXHOJIOTHUYECKUMU MPOLECCAMIU

Hanpasnenue nonroroBku: 44.03.01 [lenarornyeckoe oOpazoBanue

Hanpasnennocts (mpoduiis) oOpa3oBaTeaIbHON TPOrpaMMBbl
TexHomorus

KBamudukanus: GakanaBp

Cocrasurens: lanpun U.B.
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1. Haznauenue (oH/Ia OLIECHOYHBIX CPEACTB

1.1. Ienpro cozpanuss POC qucHUIIIMHBL «YTIPAaBIECHUE TEXHOJIOTMYECKUMHU
IpoleccamMmu» SBJISIETCS YCTAHOBIIEHWE COOTBETCTBUSL YYEOHBIX JTOCTHUKEHUU
3allJITaHUPOBAaHHBIM  pe3yJibTaTaM OOydeHUss H  TpeOOBaHHSIM  OCHOBHOM
npodeccuoHanbHON  00pa3oBaTENbHOM  MporpamMMbl, paboyell  MporpaMMbl
JUCIUTUTUHBI.

1.2. ®OC puciMIUIMHBl  «YTIPaBIECHUE TEXHOJOTMUYECKHUMH IPOLIECCAMMI
peliaeT 3a7auu:

— KOHTPOJb M YIpPABICHHWE TPOIECCOM TNPUOOPETEHHS]  CTyJACHTaMHU
HEOOXOJMMBIX 3HAHWW, YMEHUH, HABBIKOB U YPOBHS C(HOPMHUPOBAHHOCTH
komneTeHuui, onpezaeneHHbix B @®I'OC BO no cooTBETCTBYIONIEMY HANPABICHHIO
MOJITOTOBKY;

— KOHTpPOJb (C MOMOINbI0 Habopa OLIEHOYHBIX CPEJCTB) U YyIpaBicHUe (c
MOMOIUIBIO 3JIEMEHTOB 00paTHON CBSA3M) JocTHKeHueM 1eneil peanuzauuu OIIOII,
OMPENICNICHHBIX B BHJIE HaOopa oO1enpodecCHOHAIBHBIX U MPOPECCUOHATBHBIX
KOMITETEHIIUH BBIITYCKHUKOB,;

— o0ecrmeyeHrne COOTBETCTBUSI PE3yJbTAaTOB OOy4YeHHS 3ajadaM Oymymieit
npo(hecCHOHANBHON JESTEIbHOCTH 4Yepe3 COBEPUICHCTBOBAHUE TPAIUIIMOHHBIX
METO/IOB 00yUeHUsI B 00pa30BaTeNIbHBIN IIpoliecC Y HUBEpCUTETA.

1.3. ®OC pa3paboTaH Ha OCHOBAHMH HOPMATUBHBIX TOKYMEHTOB:

- (¢enepanbHOro TroCyAapCTBEHHOr0 OOpa30BaTENbHOIO CTaHAAPTa BBICLIETO
oOpa3oBaHUs 10 HaMPaBJICHUIO MOJATOTOBKHU 44.03.01 TIlemaroruueckoe
oOpa3oBaHue (YpOBEHb OakanaBpuara), YTBEPKJIEHHBIM MIPUKa30M
MunucrepcTBOM 00pa3oBaHusi U Hayku Poccuiickoit ¢enepanuu ot 4 nexadps
2015 1. Ne 1426;

- 00pa3oBaTeNbHON MporpaMMbl TexXHOIOTHS, 3209HON (HOPMBI 00YUEHUS BBICIIIETO
oOpa3oBaHHsS 110 HAIMPABJICHUIO ITOATOTOBKHU 44.03.01 Ilemarormueckoe
o0Opa3oBaHue;

- TOJIOKEHHs O (opMHUpoBaHUM (POHAA OLIEHOYHBIX CPEICTB MJS TEKYIIETOo

KOHTPOJISI YCIIEBAEMOCTH, TIPOMEKYTOYHOM W HTOroBoi (rocyaapCTBEHHOU
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WUTOTOBOM) aTTecTaluy OOydYalIIMXCSd IO 00pa3oBaTEeNbHBIM IpOrpaMmam

BBICIIIET0 00pa30BaHUs — IMporpaMMaM OakajaBpuara, IporpaMmam CrelHnanuTeTa,

porpaMMaM MAarucTparypsbl, MporpaMMaM MOATOTOBKM HAay4YHO-IEAArOrMYECKHX

KaJpoB B AacHUpaHType — B (elepallbHOM TOCYAapCTBEHHOM OOJKETHOM

oOpa3oBaTeIbHOM  yUYpeKJeHHH  Bbiciiero  oOpaszoBanus  «KpacHospckuii

rOCyJapCTBEHHBIM meparoruueckuii  yHuBepcutrer wum. B.Il.  AcradneBa»

YTBEPKJIEHHOT O IprKka3oM pexropa Ne 297 (m) ot 28.04.2018.

2. TlepeuyeHb kKommeTeHIUI NoaIekaAMUX (GOPMUPOBAHMIO B paMKax

TUCHMILTHHBI
2.1. Ilepeyenp koOMIeTCHUHMH, (OpMHPYEMbIX B Ipouecce H3y4YeHHS

TUCHMUILIAHBI:

e OK-3 — cmoco0GeH HCMONb30BaTh €CTECTBEHHOHAYYHBIE W MaTEMaTHYECKHE
3HaHMS U1 OPUEHTUPOBAHHMS B  COBPEMEHHOM  HMH(POPMALMOHHOM
IIPOCTPAHCTBE

e OIIK-1 — roroB co3HaBaTh COLUAIBbHYIO 3HAYUMOCTh CBOEH Oymyiiei
npodeccun, 00J1alaTh MOTHUBAIMENW K OCYILECTBICHUIO MPO(eCcCHOHATBHOM
NEATEIbHOCTH

e OIIK-2 — cmocobeH OCymecTBIATh O0ydYeHHEe, BOCIUTAHUE M Pa3BUTHE C
YY4E€TOM COIMAJbHBIX, BO3PACTHBIX, NMCHUXO(U3UUYECKUX M WHIWBHUIYATbHBIX
OCOOEHHOCTEW, B TOM 4YHCJIE€ OCOOBIX OOpa3oBaTeNbHBIX MOTPEeOHOCTEH
oOyyJarommxcst

e OIIK-4 — rotoB K mNpodheCCHOHAIBHOM IEATEIBHOCTH B COOTBETCTBUU C
HOPMATUBHO-TIPABOBBIMU aKTaMH cepbl 00pa30BaHUS

e [IK-2 — cnocobGeH HCHONB30BaTh COBPEMEHHBIE METOAbl U TEXHOJIOTHH
oOyYeHUs ¥ TUarHOCTUKHU

e JIK-4 — cocoOeH KCIOJIb30BaTh BO3MOXKHOCTH OOpa30BaTEIbHONU Cpeabl IS
JOCTUXKEHUSI JIMYHOCTHBIX, METAlNpeAMETHbIX W MPEIMETHBIX PE3YJIbTaTOB
oOydeHuss M oOecreueHus KadecTBa Yy4eOHO-BOCHHUTATENIBHOIO Ipollecca

CpCACTBaAMM IIPCIIOAaBACMOI'0 IIpCAMECTA
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o JIK-14 — cmocobeH pa3pabaThiBaTh U  PEANM30BBIBATH  KYJIbTYPHO-

IMPOCBCTUTCIILCKUEC ITPOTPAMMBI
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2.2. OueHo4YHbIE CPeaCTBA

Komnerenmus JIMCUUIIIMHBL, TPAKTUKH, YYaCTBYIOIIUE B (POPMUPOBAHUHU JAaHHON Tun koHTpOIIs OueHouHoe
KOMIIETEHIIUU cpeactso/KNM
Howmep dopma

OK-3 ciocobnocTh | OOIIEKYIBTYpHBIE OCHOBBI npodeccuoHaTbHON JESITENIbHOCTH, Texymuii 1 VYcTHbIl onpoc
HCII0JIb30BaTh Nudopmannonnas KyJbTypa u TEXHOJIOTHU B o0pa3oBaHuH, KOHTpPOJIb 2 Pewenne
ecTeCTBEHHOHay4Hbl | EcTecTBeHHOHayuyHast kapTuHa Mupa, OCHOBBI MaTeMaTHYeCKOW OOpabOTKH | ycCIeBaeMOCTH MPaKTUYECKUX
e u MatemaTuueckue | uHpopmanuu, MaremaTtnka, @Ouszmka, OIJIEKTPOTEXHHKA U DIEKTPOHUKA, 3a/1a4
3HAHUA IS Martepuanosenenue, CoBpeMEHHOE  IPOU3BOJCTBO,  MallMHOBENEHUE, 3 CocraBiieHue
opueHTHpoBaHus B | ['paduxa, VYmopaBreHue  TEXHOJOTHUYECKHMMH  mporeccamu,  KiaccHbli TECTOBBIX
COBPEMEHHOM pykoBouTenb, OCHOBBI CUCTEM Pa3padOTKU BUPTYAIbHBIX IPUOOPOB, OCHOBBI 3aIaHU I
WH(OPMALIMOHHOM | CHCTEM HMH>KEHEPHBIX BUPTYAIbHBIX HHCTPYMEHTOB, OCHOBBI POOOTOTEXHUKH, 4 [ToaroroBka
MIPOCTPAHCTBE OCHOBBI KOHCTPYUPOBAHHSI W TPOTPaMMHUpPOBaHHs pPoOOTOB, TexHHuUecKoe pedeparon

MOJETTUPOBaHUE, AJNrOpUTMBI  MaTeMaTUyeckod  00paboTku  naHHBIX, | [IpoMexyrounas 5 TectupoBanue

DneKTpodHEpreTuKa, AJbTEPHATHBHAS JJIEKTPOIHEPTeTHUKA, DKOJIOTHYECKUE aTTecTanus 6 DK3aMeH

mpoOyieMbl MPOW3BOJCTBA W 3alllUThl OKpyKaromeld cpenbl, CoBpeMEHHbIE

poOseMbl TTPOU3BOACTBA W 3aIIUTHl OKpyXaromieh cpeasl, OxpaHa Tpyna u

TEeXHHKa 0€30MacHOCTH Ha MPOM3BOJACTBE U B IIKOJE, AKTYyalbHBIE BOMPOCHI

OXpaHbl TpyJa W TEXHUKH O€30MaCHOCTH Ha IPOU3BOJCTBE U B IIKOJE,

[IpakTka MO TMOJYYEHHUIO TEPBUYHBIX MPO(HECCHOHATBHBIX YMEHHH U

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

HCCIeAOBaTeNbCKOM  nedarenbHOcTH, lloaroroBka Kk cmade u - chava

rOCyJIapCTBEHHOI0 3K3aMeHa, [loAroTroBka K 3amuTe M 3allATa BBIMTYCKHOU

KBAJIM(UKAIIMOHHON paboTBhI.
OIIK-1 - roros Conuonorusi, [lcuxonorus, Tlenaroruka, MeTtonuka oOydeHHs U BOCITUTAHUS Texymmit 1 VYcTHbI onpoc
CO3HABATH mo mpoduio TeXHoJorus, MaremaThka, DJIEKTPOTEXHUKA W JIIEKTPOHHKA, KOHTPOJIb
COIIMATIbHYIO MarepuanoBenenne, CoBpeMeHHOE TMPOU3BOJACTBO, ['padmuka, TexHomoruu | ycmeBaemMocTu
3HAYUMOCTb CBOEH Manoro Ou3Heca, DKOHOMHKA, DJKOHOMHKA MPHPOAONONL30BaHUs, OCHOBBI
Oymymein MPEeATTPUHUMATEITBCTBA, OcHOBBI MEHEI)KMEHTA, Vupasnenue | [IpoMexxkyrounas 6 DK3aMeH
npodeccun, TEXHOJIOTHYECKUMU MPOLIECCAMH, Kunaccubiit PYKOBOJMTEIb, aTTecTalus
o0nanath DNeKTposHEepreTHKa, AJbTepHAaTHUBHAsI DJIEKTPOIHEPreTuka, OKOHOMHUKA U
MOTHUBAILIMEN K yhnpaBieHue  3HaHusMHM, VIHHOBanumoHHBIM ~ MeHemxkMeHT,  Cucrema
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OCYIIECTBIICHHIO
npodeccnoHaTBEHOMI
JEATeIbHOCTH

HajorooOnoxxenusi, HamoroBas cucrema P®, IlpuknagHold MapKeTHMHT U
MEHEI)KMEHT, COBpPEMEHHBIE TEXHOJOTMUM MAapKETHMHIa U MEHEIKMEHTAa,
busnec-nnanupoBanue, OCHOBbI OH3HEC-TUIAHUPOBAHUS, DKOJOTUYECKHE
npoOJemMbl MPOU3BOACTBA W 3aIUTHl OKpYXarwomei cpeasl, CoBpeMeHHbIE
mpo0GyieMbl MPOU3BOJICTBA W 3alllUTHI OKpYyKarolen cpeabl, OxpaHa Tpyaa u
TEXHUKa OE30IaCHOCTH Ha TPOM3BOJCTBE U B IIKOJIE, AKTyalbHbIE BOIMPOCHI
OXpaHbl TpyJa M TEXHUKH O€30MacHOCTH Ha MPOMU3BOJACTBE M B IIKOJIE,
Texnonorusa nomoBeneHus, Teopus U npakThka BeaeHUs aoma, [Ipakrtuka mo
MOJIYYEHUIO TIEPBUYHBIX MPO(ECCHOHANBHBIX YMEHUN U HAaBBIKOB, B TOM YHCIIE
MIEPBUYHBIX YMEHUH M HABBIKOB HAy4YHO-HCCJIEJI0BATEIbCKOW NEATEIbHOCTH,
[lenarornyeckas npaktuka, [Ipenaunnomuas npakruka, [logroroska k cnaue u
claya TroCyJapCTBEHHOTO »3k3aMeHa, lloaroroBka Kk 3amure W 3allura
BBINYCKHON KBaTU(UKAIMOHHON paOOTHI.

OIIK-2 criocoben [cuxomorus, [legarornka, Meroauka oOydeHHsT W BOCIUTAHUS IO TPOQHITIO Texymmun YcTHBII onpoc
OCYILIECTBIATh TexHosiorusi, CoBpeMEHHblEe TEXHOJOIMH 00ydeHusi, OCHOBBI clelHaIbHON KOHTPOJIb
o0y4eHue, negaroruky, OCHOBBI —CIEUUAIbHOW IICHXOJIOTHUH, OJIEKTPOTEXHUMKA U | YCHEBAEMOCTHU
BOCIIUTaHHE U anekTpoHuka, CoBpeMeHHOe TNpPOM3BOACTBO, MamnHoBeaenue, [paduka,
pa3BUTHE C YYETOM | YIpaBleHUE TEXHOJOTMYECKMMH Mpoueccamu, KitaccHbI pykoBoautens, | [Ipomexyrounas DK3aMeH
COLIMAJIbHBIX, TexHuueckoe MojenMpoBaHUE, AJNTOPUTMBI MaTeMaTHYeCKOH 00paboTKu aTTecTanus
BO3PAaCTHBIX, JTaHHBIX,  OJIEKTPOPHEpPreTuKa,  AJbTEpHAaTUBHAs  JJIEKTPOIHEPreTHKa,
NCUXO(PHU3UUECKUX U | DKOJIOTHYECKHE IMPOOJIeMbl NMPOU3BOACTBA U 3allUTBl OKPY)KAIOLIeH Ccpejbl,
VHIMBHTyJIbHBIX CoBpemeHHbIE TNPOOJIEMBbl NMPOU3BOACTBA U 3alUThl OKPYXKAaloIIed Cpemsl,
0coOeHHOCTeM, B OxpaHa Tpyga M TexXHMKa O€30MaCHOCTH Ha IPOM3BOJACTBE U B WIKOJE,
TOM UHClIe OCOOBIX | AKTyaJlbHblE BOMNPOCHl OXpaHbl TpyJa U TEXHUKH O€30IacCHOCTH Ha
00pa3oBaTeNbHBIX Ipou3BoJACTBE W B Iukoie, [lemarornueckas mnpaktuka, IIpenauninomuas
notpebHocTEN npaktuka, IlonroroBka Kk cpade W cAada TOCYIapCTBEHHOI'O JK3aMeHa,
o0yyJaromuxcs [TonroToBka K 3alMTe W 3allUTa BBIMTYCKHONH KBaJU(UKALMOHHONH DPabOTHI,
OCHOBBI BOKATCKOH JTEATEIIHLHOCTH.
OIIK-4 rotos k OcHoBel mpaBa, [lemarormka, OCHOBBI y4eOHOH JAEATENBHOCTH CTyZeHTa, | [Ipomexxyrounas OK3aMeH
npodeccuonanpHoil | Meroauka  OO0ydeHMsT M BOCHHMTaHHA 1O  OpOQUI0  TEXHOJOTHS, aTTecTanus
JESTEIBHOCTH B MarepuanoseneHue, CoBpemeHHOe IIPOU3BOJCTBO, VYnpasnenue

COOTBETCTBHH C

TEXHOJOTHUICCKUMU IIpoHeCcCaM
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HOPMATUBHO-

MIPABOBBIMU aKTaMHU
cthepsl 00pa3oBaHUs

KrnaccHblil pyKOBOIUTEIh, DKOJIOTHUECKUE MPOOIIEMBI TPOU3BOJICTBA U 3aIUTHI
okpyxaromeid cpenpl, CoBpeMeHHBbIE TPOOJIEMbI MPOU3BOJICTBA M 3alTUTHI
OKpykatomed cpeapl, OxpaHa Tpyda ¥ TEXHUKa O€30IaCHOCTH Ha
IIPOU3BOJICTBE U B ILIKOJIE, AKTyaJbHbIE BOIPOCHl OXpPaHbl TPyJla U TEXHUKHU
0€30IacHOCTH Ha MPOU3BOJICTBE W B IIKoyie, [lemarormueckas MpakKTHKa,
[TonroroBka K cradye W cjaada rocylapcTBEHHOrO sK3aMmeHa, [loaroroBka k
3alUTe U 3aIUTA BBITYCKHOW KBaTH()HUKAIIMOHHOM 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 Npoduito TexHosorusi, CoBpeMeHHbIE TEXHOJIOTUU 3az1a4y
TEXHOJIOTUU oO0yuyenus, OCHOBBI crenuagbHOW menarorukd, OCHOBBI —CHEIHATbHON
o0y4yeHus u IICUXOJIOTHH,  OJEKTPOTEXHMKAa M  JIEKTpoHMKa, Marepuanosenenue, | [Ipomexyrounas 6 OK3aMeH
JTMarHOCTUKU CoBpeMeHHOE TPOM3BOJACTBO, MammHoBenenue, [paduka, VYnpaieHue aTTecrauus

TEXHOJIOTUYECKMMH IpouieccaMu, KiaccHbIi pyKoBOAMTENb, TexHHUYECKOE

MOJICIMPOBaHNE,  AJTOPUTMBI ~ MAaTeMaTHYeCKOW  OOpabOTKM  JaHHBIX,

DNeKTpOIHEPreTHKa, ANBTEpPHATUBHAS JJIEKTpodHepreTuka, OxpaHa Tpyaa U

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

OXpaHbl TpyJa W TEXHUKH OE€30MacCHOCTH Ha IPOU3BOACTBE M B IIKOJIE,

DOneKTUBHAs IJUCHMIUIMHA 1O o0med (u3nueckoil MOAroTOBKE, DJIEKTUBHAsS

JUCLUIUIMHA 110 TIOJBUKHBIM M CIIOPTUBHBIM UIpaM, DJIEKTUBHAS NUCLUIUIMHA

no ¢usnyeckol KynpType i oOywatoumxcs ¢ OB3 u  uHBanmunos,

Ilegarornyeckas npaxTtuka, IlogroroBka k ciade M cada rocyAapCTBEHHOTO

sKk3aMeHa, [loAroroBka K 3aliuTe W 3alIMTa BHITYCKHOM KBaJU(UKAIIMOHHOM

paloTHI.
[1K-4 Cnocoben [legaroruka, Meroauka oOyueHUss U BOCIUTAHUS MO MPOQUIIO TEXHOJIOTHS, Texymmi 1 YcTHBI onpoc
HCII0JIb30BATh CoBpeMeHHbIE TEXHOJIOTMH 00ydeHusi, Matepuanosenenue, CoBpeMEeHHOE KOHTPOJIb 2 Pemenune
BO3MOXXHOCTH MPOU3BOJICTBO, TexHomoruu wanmoro Ou3Heca, OKOHOMHKA, OKOHOMHUKA | YCIEBAaEMOCTH 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, [lpukmagHoit 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 okpyxkatomeid cpenpl, CoBpeMeHHble NPOOJIEMbl IPOM3BOJACTBA U 3ALUTHI

o0yueHus u OKpyxkatomeld 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 NPOPECCHOHATBHBIX YMEHUNH M HAaBBIKOB, B TOM YHCJIE TEPBUUYHBIX

nporecca YMEHHUM U HAaBBIKOB HAY4YHO-UCCIIEOBATEIbCKOM NesTenbHOoCTH, [loaroroBka k

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 AEATEIbHOCTH CTY/AEHTa, YINPaBIEHUE TEXHOJIOTHYECKUMHU KOHTPOJIb

pa3pabaTbIBaTh U nporeccamy,  KiaccHbll  pykoBoaMTENb,  ODKOJOTMYECKHE  MPOOJEMBI | YCIEBAEMOCTH

peaan30BbIBATH IIPOM3BOJICTBA U 3alllUTHl OKpYyXarouie cpeabl, CoBpeMeHHbIE MPOOIEMbI

KYJIbTYPHO- MIPOM3BOJICTBA M 3alUTHl OKpyKawled cpensl, OxpaHa Tpyaa u TexHuka | [Ipomexyrounas DK3aMeH
IIPOCBETUTENbCKUE | O€30IaCHOCTH Ha IMPOU3BOJCTBE U B IIKOJIE, AKTyalbHbIE BOIPOCHI OXPaHbI aTTecTanus

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

MOJTyYEHUIO TIEPBUYHBIX MPO(ECCHOHATBHBIX YMEHUH U HAaBBIKOB, B TOM YHCIIE
IIEPBUYHBIX YMEHHM ¥ HAaBBIKOB HAy4HO-HCCJIEAOBATENIBCKON JEATEIBHOCTH,
IlogroroBka k ciaye M claya rocydapCTBEHHOro sk3aMeHa, Iloaroroska x
3allUTE U 3alllUTa BBIMYCKHON KBaTM(PUKAIIMOHHON pabOTHI.
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3. @oH/1 OLIEHOYHBIX CPECTB /JIsl IPOMEKYTOYHOM aTTecTAllul
3.1. ®oH/BI OIIEHOYHBIX CPEJICTB BKIIIOYAIOT: IK3AMEH.
3.2. O11eHOYHBIE CpeICTBA
3.2.1. OuleHOYHOE CPEACTBO IK3AMEH.
Kputepun onieHMBaHMS 110 OLIGHOYHOMY CPEJICTBY 6 — IK3aMeH.

Dopmu IIpoaBUHYTHIN YPOBEHb ba3oBblii ypoBeHb c(pOpMHPOBAHHOCTH 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  mpomBunyrom  ypoBHe  cmocoben | Ha 6a3oBoM ypoBHE crocoOeH ucrnonb3oBath | Ha MOPOTOBOM YpPOBHE croco0eH
UCIIOJIb30BATh €CTECTBEHHOHAYYHbIE U | €CTECTBEHHOHAyYHbIE W  MaTeMaTUYECKUE | UCIIOIb30BaTh €CTeCTBEHHOHAy4YHblE U
MaTeMaTHYECKHe 3HaHUS IUISL | 3HAHWS JJIs1 ODUCHTUPOBAHUS B COBPEMEHHOM | MaTeMaTU4YeCcKHe 3HaHUS TUIS
OpUEHTUPOBAHUS B COBpEMEHHOM | HH(POPMAIMOHHOM MPOCTPAHCTBE OpUEHTUPOBAHUS B COBPEMEHHOM
UH(POPMALIMOHHOM ITPOCTPAHCTBE UH(POPMALMOHHOM MTPOCTPAHCTBE

OIIK-1 | Ha npoaBuHYTOM ypoBHE TOTOB co3HaBaTh | Ha 0a3oBoM ypoBHE TOTOB co3HaBaTh | Ha moporoBoM ypoBHE TOTOB CO3HaBaTh
COLMANIbHYIO 3HAYMMOCTh CBOEW Oynymiei | COuanbHyl0 3HAYMMOCTh CBOEH Oyaymiei | COMMaabHyl0 3HAYMMOCTh CBOEH Oymyrmien
npodeccun, obiagate  MoTHMBanued K | mpodeccun, o06mazaTe  MoTHBanMed Kk | mpodeccuu, o0namaTh — MOTHBaLMEH K
OCYIIIECTBIICHUIO po(eCCHOHATTBHON | OCYIIECTBICHHIO po(heCCHOHATTBHON | OCYIIECTBICHHIO npodecCHOHATEHON
JIeSITeIbHOCTH JIeSITeIbHOCTH JeSITebHOCTH

OIIK-2 | Ha  npoaBuHytoMm  ypoBHe  crmocoOeH | Ha 6a3oBoM ypoBHE criocoOeH ocyriecTBiasaTs | Ha MOPOTOBOM YpOBHE croco0eH
OCYLIECTBIIATh OOy4yeHHe, BOCHHMTAHUE U | O0Oy4eHHE, BOCIUTAHUE U Pa3BUTHE C YUETOM | OCYIIECTBIATH OOydeHUE, BOCHUTAHHE U
pa3BuTHE C y4ETOM COIIMANIBHBIX, | COIIMATBHBIX, BO3PACTHBIX, ICUXO(PH3NUECKUX | Pa3BUTHE c y4eTOM COITHAIIbHBIX,
BO3PACTHBIX, ncuxo(pu3nyecKux U | 1 UHAUBUAYAJIBHBIX OCOOCHHOCTEH, B TOM | BO3PAacCTHBIX, NCUXO(PHU3NUECKUX U
WH/IMBUIYAIILHBIX OCOOEHHOCTEH, B TOM | YHCIIE 0CO0BIX 00pa3oBaTEeNbHBIX | HHAUBHUIYaIbHBIX OCOOCHHOCTEH, B TOM
qucIie 0COOBIX 00pa30BaTEeNbHBIX | MOTPEOHOCTEH 00yUYaIOIINXCS YyHUCIe 0COOBIX 00pa3oBaTeNbHBIX
noTpebHOCTEHN 00yJaromuxcs noTpedHOoCTEN 00yJaronuxcs

OIIK-4 | Ha npoaBuHyroM ypoBHe ToTOB K | Ha 6a3oBOM YpOBHE rOTOB k | Ha  moporoBom  ypoBHE  TOTOB K
npodeccuoHanbHOM JeSITeNIbHOCTH B | mpodeccruoHanbHON JeSITeIbHOCTH B | mpodeccruoHanbHOI JIeSITENIbHOCTH B

COOTBETCTBUM C HOPMATHBHO-TIPAaBOBBIMHU
aKTaMu cepbl 00pa30oBaHMS

COOTBETCTBUM C HOPMATHBHO-TIPAaBOBBIMHU
akTaMu cepbl 00pa3oBaHUS

COOTBETCTBUM C HOPMATHUBHO-TPABOBBIMU
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 HConib3oBaTh | 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 y4eOHO- | BOCIIUTATEIBHOIO  TIpollecca  CPEACTBaMH | oOecriedeHust Ka4ecTBa y4eOHO-
BOCIIUTATEILHOTO  TIpOIlEcca  CPEACTBAMH | MPENOJaBacMOro MmpeaMeTa BOCIIMTATENIFHOTO  MpOIecca  CPeACTBaMHU
IPEnoAaBaeMoro NpeMeTa PEenoaaBaeMoro mpeaMera

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

pa3pabaThiBaTh U pPeain30BbIBATh KYJIbTYpHO-
IIPOCBETUTENIBCKUE ITPOTrPaAMMBI

pa3pabaTbIBaTh U pPean30BbIBATH KYJIbTYPHO-
IIPOCBETUTENBCKUE ITPOrPaMMBI

pa3pabaTbIBaTh M PEalTU30BbIBATH KYJIbTYPHO-
IIPOCBETUTENBCKHUE IIPOTPAMMBI

*Menee 60 0atoB — KOMIETSHIIHS He COPMUPOBaHA
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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 Kpurepnu OLEHUBAHUS CM. B TEXHOJOTHYECKOW KapTe pedTHHIra

padoueii nporpaMMbl JUCHUINIMHBI

4.2.1. Kputepuu ouneHMBAHHsI 1O OIEHOYHOMY CpeACTBY 1 — YCTHBIU

Onpoc
Kpurepuu oueHuBaHus KoanuyecTBo 0a/1510B (BKJIaA 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 OuUEeHHUBAHHUSI 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 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)
CooTtBeTcTBHE 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

Kpurepuu onenuBanus

KosauvecTBo 0a/L10B (BKJIaa B

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

IIpakTHuyeckoe 3aganue Mo 6a30BOMy MOIYJIK0 Ne2
Tema: «CTpyKTYypa, COCTAB M POrPaMMHOE 0OecrevyeHre CucTeM
KOHTPOJISl M YNIPABJIEHHS TEXHOJIOTMYECKUMHU MPOLeccaMm»

Jlabopatopnas pabota Nel. «Pabota B cpene Proficy Workspace»

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

JlaGoparopnas pabota Ne2. «Co3manue 6a3wl naHHbIx 1FIX, BBOJ/BBIBOX
uHbOpMAIUN

IIpakTHyeckue 3axanus no 6as3oBomMy MoayJro Ned
Tema: «MeToabl NPOEKTHPOBAHMS ONIEPATOPCKOr0 HHTep(eiica cucTem
KOHTPOJISI M YIIPABJICHHUS TEXHOJIOIHYECKUMHU 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 v TpeHbI B CHCTEMAaX KOHTPOJISI M yIIPABJIEeHUsI
TEXHOJIOTMYECKHUMH MPOLECCAMM»

JlaboparopHass pabotra Neb. «TpeHabl peaqbHOrO BpPEMEHH, CO3JaHUE U
KOH(HUTypHUpOBaHWE CBOIKU TPEBOTY

37



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 YIPaBIEHUSI BHYTPEHHUMHU MpolieccaMu
PEaNpUATHS

I') aBTOMaTU3MPOBAHHBIM CUCTEMaM YIPaBJI€HUs BHEIIHUMHU ITPOLIECCAMU
MPEIIPUATHS

1) aBTOMaTHU3UPOBAHHBIM CUCTEMaM TEXHOJIOIMYECKOW NOrOTOBKH MPOM3BOJICTBA

CornacHo TpexXypOBHEBOM HepapXUH CPEACTB aBTOMATH3AIUH MPOU3BOJICTBA
(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

Hanwnuue ¢pyHkum "ropsdeid” 3aMeHbI 0Ipa3yMeBaeT BOZMOKHOCTh

a) usmueckoi 3aMeHbl MOAYJeH 0€3 OTKIIFOUEHHUS TUTaHUS

0) ObICTPOro MEepeKITIOUeHUS PYHKIIUI YIPaBICHUS MEXAY OAHOTHITHBIMA MOIYJISIMU
B) hopmupoBaHus "ropsuero” pe3epBa U3 MacCHBa MOIYJIEH, YCTAHOBJICHHBIX B
00N KOHCTPYKTHB M AyOJIUPYIOMIKX paboTy Apyr 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 "BeqyLIUI-BEAOMBIN" 171 OpraHu3ay oOMeHa
uHpopMalnH, BeIyLIUM YCTPOHCTBOM, KaK MPaBUIIO, SBISETCS

a) KOHTpOJLIEep

0) KOMMYHHUKAI[MOHHBII MOAYIb

B) MOJYJIb BBOJIa/BBIBOJIA

r) SCADA

1) CTaHIIMs pacTpeIelICHHON 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-OPUEHTHUPOBAHHOMN

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, (PYHKIIMOHUPYIOIIMX HA PAa3HBIX aNlapaTHBIX aTdopmax,
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

') MUHIMHU3ALUH JUTHTEITBHOCTA 00pa0OTKU TPEPhIBAaHHIA

1) obecneyeHus B3aumoeiicteuss SCADA-PLC

18

ITo kako# MpuUYKHE B CUCTEMAX PEalbHOIO BPEMEHHU OOBIYHO HE OPraHU3yIOTCS
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 OIPAaHUUYCHHOMN JTaTEHTHOCTH 00pabOTKH MpephIBaHUI

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

1) 110 MPUYMHE HEBO3MOXKHOCTH OPraHW30BaTh MHOI'03a/1a4HOCTh I TaKON

IPOLEYPHI

19

Crnenuduxanus OPC, npennaznaueHHas Ui OpraHU3alui OOMEHa TaHHBIMH MEXKITY
KJIMEHTaMH U alnapaTrypoil, Ha3pIBaeTcCs

a) OPC DA

0) OPC A&E

B) OPC HDA

r) OPC DX

1) OPC Batch

20

Ha3zBanue komnonenTa SAC pacum@poBbIBaeTCs 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

[Tpu cozmanum oneparopckoro uaTepdeiica Tpedyercs 00ecrnednTh BHIBOI
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 OI'PAHMYEHHUEM Ha KOJWYECTBO 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 MEHBIIIEC TOPOTOBOTO HA BETMYUHY 30HBI HEUYBCTBUTEIIBHOCTH

0) cTajg0 MEHbIIIE TOPOTOBOTO

B) IIEPECTAJIO U3MEHATHCS

r) cTaso 0oJblle TOPOTOBOTO HA BEIMYUHY 30HBI HEUYBCTBUTEILHOCTU

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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BOIIPOCHI K DK3AMEHY IO IUCHUIIJIMHE

«YIIPABJIEHUE TEXHOJIOI'MYECKUMHU ITPOUECCAMM» 7 cemectp

1.

10.

11.

12,

13.

14,

Ha3nauenne U CTpyKTypa KOMIIOHEHTOB HMH(POPMAIIMOHHON CHCTEMBbI
ynpasienust TexHojorudeckum TmpoueccoM (MCKVYTII). Heob6xomumocThb
ucnionb3oBanusi SCADA-cucteM npu OpraHu3alud aBTOMATHU3UPOBAHHOTO
YIIPABJIEHUS] TEXHOJIOTUYECKUMU MPOLIECCAMH.

OyukuuoHanbHast cTpykrypa SCADA-cucrem. Ocobennoctn SCADA kak
npoliecca yrpaBieHHs..

Ponb u mecto SCADA-cucteM nipu MOCTPOCHUH €IMHOTO WH(OPMALMOHHOTO
IIPOCTPAHCTBA MIPOU3BOACTBEHHOT O NPEANPUATHSL. Knaccudukanus
uHpOpMalMOHHBIX ~ ypoBHel moctpoeHuss SCADA. BzaumopeiictBue
«SCADA-MES-ERP».

Crpykrypa 00BEKTOB aBTOMAaTHU3allUH. Bapuantsr CTPYKTYD
ABTOMATU3UPOBAHHBIX CHUCTEM YNPABJICHUS TEXHOJIOTHUYECKUMHU IMPOLECCAMU
(ACYTII). Pexumbr  ynpaBnenus B  ACYTIL.  MuoroypoBHeBas
knaccupuxarus ACYTIL.

Tunosas TpexypoBHeBas cTpykrypa ACYTIIL.

Hasznauenue u coctas noneBoro ypoBHss ACYTIIL. Tunel cUrHaIBHBIX MOJTYJIEH
BBOJ/1a/BbIBOJIA. [ToHsATHE YHUPUIIMPOBAHHBIX AUATIA30HOB CUTHAJIOB.

Ha3naueHnne W OCOOEHHOCTH MPUMEHEHUS KOMMYHUKALIMOHHBIX MOAYJIEH.
[lonsitue mpombinuieHHON ceTu. lIpouenypa obmeHa uHpoOpManMen Mexay
curHainpHbIMu Moayssimu u [IK.

CocraB  SCADA-cuctemsl Proficy i1FIX. V3ner 1FIX. OcobGennoctu
MCIIOJIb30BAHUS PA3TUYHBIX TUIIOB Y3JIOB.

[Ipeanocbuikn  pa3pabOTKM M Pa3BUTUS YHUBEPCAIBHBIX MPOrPAMMHBIX
CPEICTB  aBTOMATM3ALMM. OJTambl  pPa3BUTUS  INPOTPAMMHBIX  CPEJICTB
ABTOMATHU3aLIAH.

A3bikn BusyanbHOro nporpammupoBanus. Ctangapt MOK 61131-3. Tunsl u
ocobeHHOCTH npuMeHeHns] MOK-s3bIKOB.

SCADA-cucteMa Kak OTKpbITass cuctema. OpraHu3ainus B3auMOJICHCTBUS
SCADA-cucTembl 1 TEXHOJIOTUYECKOTO 000PYI0BaHMUSL.

OnepannoHHbIE CUCTEMBI PEAIBHOTO BPEMEHHU: ONIPEEICHNE, KIacCu(pUKaLus,
HE00X0IUMOCTh McnoJib3oBaHus npu nocrpoennn ACYTII. TpeboBanust s
oOecrieueHus: pexxruma peajbHOTro BpeMeHu. [IpuMepbl onepanMoHHbIX CUCTEM
pEeaIbHOrO BPEMEHU.

Texunonorus OPC. Ilonsitue OPC-cepBepa u OPC-knuenrta. Cnenudukaiuu
OPC.

Ocobennoctu OPC DA-cepBepa. PexxuMbl 4TeHHsI/3allMCH  JaHHBIX MPH
ucnonb3zoBanun OPC DA. Bapuantsl apxutektyp, ucnons3ytommx OPC DA.
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15.

16.

17.

18.

19.

20.

[Tpumenenne OPC HDA.

Cnemupukamuss 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 OmnokoB. IlocnmemoBaTenbHOCTh pa3pabOTKU
6a3pl ganabix SCADA -iporiecca.

Crpykrypa u coctaB 0a3el maHHbIX Proficy iFIX. BapuanTel HacTpoiiku u
opranmzanuu 1enodek OmokoB 0Oa3bl mgaHHbIX 1FIX. Tumber 610k0B 0a3bl
nanHbeix I[lonst OnokoB, mepuonbl ckaHupoBaHus. PazupoBanue. [lpaiiBepbl
BBOJIa/BBIBOJIA. J[patiBep SIM.

[TousiTue aBTOMATU3UPOBAHHOTO pabouero MecTa (APM)
orepaTopa/aucrieTdepa  TEXHOJOTHYECKOro  mporecca.  MHemocxema
TEXHOJIOTHYECKOro mporecca. TpeboBanus K pa3padbotke APM u MHEMOCXeM.
Knaccudpukanus wmHemocxem. KommonoBka mnpubopoB. TpebGoBanus K
sproHomuke APM.

Co6bitus u TpeBoru B SCADA-cuctemax. [IpruunHbl BOSHUKHOBEHUSI TPEBOT U
coObITuil. Bunel TpeBor. Tunosie TpeBoru. Opranu3anus nojcucTEMbI TPEBOT
B Proficy 1FIX.

[Tonsatue Tpenma. Kiaccupukanus TpeHaoB. OpraHu3amus IMOJCHCTEMBI
TpenzoB B Proficy iFIX.
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4, YYEBHBIE PECYPCbBI
4.1.
INPOLECCAMMN)»

IS 00y4AKOIIUXCHA 00pa30BaTeJIbHOM MPOTrPAMMBI

KAPTA JIMTEPATYPHOI'O OBECIHHEYEHUA JTUCIHUIIJIMHBI «YITPABJIEHUE TEXHOJIOI'MYECKUMH

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

TexHonorus
110 3204HOM (popMe 00yUeHUs

Mecro Koiu-BO
Haumenosanue XPaHEHUS/3JEKTPOH | K3EMILISPOB/
HBIN ajipec TOYEK J10CTyIa
OcHoBHas auTEeparypa
Kamymun, JI.B. UndopmanmonHas cTpykTypa npeanpusartus : yaeonoe nocodue / J1.B. Kamymun, A.C. 9BC WNHnuBuayanbHbIM
Kysnuenos, E.E. HockoBa ; MunucrepctBo oOpazoBanus u Hayku Poccuiickoii @enepanuu, Cubupckuit «YHUBEPCUTETCKAsA | HEOTPAaHUYCHHBIN
®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. Tpetbsikos, A.H. [Tuenunnes u np. ; MunuctepcTBo 00pa3oBaHus U HAyKH «YHMBEPCUTETCKAsA | HEOIPaHUYEHHBIN
Poccuiickoit @enepanuu, PenepaabHoe rocy1apcTBEHHOE O0IKETHOE 00pa30BaTEIbHOE YUPEkKIEHUE 6ubnuoreka JOCTYTI
BhICILIETO ITpodeccnoHanbHOro 00pa3oBanus «TaMOOBCKUI TOCYIapCTBEHHBIN TEXHUYECKHIM OHJIAWH»
yHuBepcuTeT». - Tam60B : U3parensctBo ®I'BOY BIIO «TT'TVY», 2015. - 160 c. : un., 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
JlonmosiHUTEILHAS JIUTEpaTypa

Banbke, A.A. DnekTpoHHbie cpencTBa coopa u 00padboTku nHpopManmu : yaebHoe mocodue / A.A. 9BC NHnuBuayanbHbIM
Banbke, B.A. 3axapenko ; MunoOpuayku Poccun, OMckuii TOCyAapCTBEHHBIH TEXHUUYECKUH «YHMBEPCUTETCKAsl | HEOTPAaHUYEHHBIN
yauBepcHteT. - 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 : yaueObHoe mocodue / ObC WNHnuBuyanbHbIH
A.B. I'epacumos, A.C. TutoBues ; MunucrtepcTBo o0pa3oBanus u Hayku Poccun, @enepanbHoe «YHHMBEPCUTETCKAsA | HEOIPAaHUYEHHBIN
rocy/1apCcTBEHHOE 010/ IKETHOE 00pa30BaTeNIbHOE YUpEeXkKICHHE BhICIIEro IpohecCHOHAIBLHOTO O6ubanoreka JOCTYTI
obpazoBanus «Ka3zaHCKUI HAIMOHAIBHBINA UCCIIETOBATEIBCKUI TEXHOIOTUYECKUN YHUBEPCUTETY. - OHJIAWH»
Kazansb : U3gatensctBo KHUTY, 2014. - 128 c. : Tabim., 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'. IlpoektupoBanue eauHOr0o HWHGOPMAIMOHHOTO 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 [DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=469047 OHJIAH»

Pecypchbl ceTH HHTEpHET
Enunas xomteknus [IOP http://school-  |CBoGoambIii 1ocTyIT

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 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 CIIPaBOYHbBIC CUCTEMbBI " npo«])eccnona.ﬂbﬂme

0a3bI JAaHHBIX

I"apanT [DneKTpoHHBIN pecypc]: HHPOPMAIIMOHHO-TIPaBOBOE 00ECIIEYeHHE : CITpaBOYHAs PaBOBast
cucteMa. — Mocksa, 1992— .

Hayunas
onbanorexka

JIOKaJbHas CeTh
By3a

Elibrary.ru [9neKkTpoHHBII pecypc] : aneKTpoHHas 61MOIroTeyHas cucteMa : 6a3a JaHHBIX COAECPIKUT
CBelleHUs 00 0TEYECTBEHHBIX KHUTaX U MEPUOANYECKUX M3/IaHUSAX MO HayKe, TEXHOJIOTUH, MEUIIMHE U
obpazoBanuto / Poc. uapopm. noptan. — Mocksa, 2000— . — Pexxum noctyna: http://elibrary.ru.

http://elibrary.ru

CB0oOOHBI HOCTYTI

East View : ynuBepcaiibHble 0a3bl JaHHBIX [ DJIEKTPOHHBIN pecypc]| :nepuoanka Poccun, YKpauHbl u
ctpan CHI" . — Dnektpon.man. — OO0 UBUC. — 2011 - .

https://dlib.eastview.
com/

WNHnuBuayanbHbI
HEOrpaHUYEHHBIN

JOCTYT

45



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. Kaprta maTepuajibHO-TeXHUYECKOH 0a3bl TUCUMIINHBI
«YnpaBJjieHHe TeXHOJOTMYEeCKUMH MPOLEeCCaMM»)

IJISE 00y4YAKOIIUXCHA 00pa30BaTeJIbHOM MPOTrPAMMBI
Hanpasnenue noarorosku 44.03.01 [lenarornueckoe odpazoBanue,
HaIpaBJICHHOCTH (MpoduIib) 00pa30BaTEIbHOM MporpaMMbl TeXHOJIOTHs
1o 3204HOM (popMe 00yUeHUs

Ayauropus \ Oo6opynoBanne

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, KommbroTep ¢ BBIXOJI0OM B HHTEPHET — 9 1T, yueOHas
r. Kpacnosipck, yi. [lepencona 7 Jlocka- 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 — 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, VYyeOHnas gocka-11t., mpoekTop-11mT., KOMIbIOTEp-
r. Kpacnosipek, ya. [lepencona 7 lmT., MapkepHas 1ocKa- 1 1IT., 1eMOHCTpallMOHHBIH
(xoprryc Ned), Ne2-11 cToi-1mT.
Linux Mint — (Co6oxuas muriensust GPL)
660049, KpacHosipckuii Kpaif, MapxkepHas qocka-11T., ”HTepaKTUBHAs AOCKa- 11T
r. Kpacnosipek, yi. [lepencona 7 C BCTPOEHHBIM NMPOEKTOPOM; yueOHOE 000pyL0BaHHE
(xoprmyc Ned), Ne 3-04 [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, KommiekT yue6HOro 060py0BaHus 10
r. Kpacnosipck, yn. Ilepencona 7 pPOOOTOTEXHHUKE, TOJIUTOH-31IT., MapKepHast I0CKa-
(xopmyc Ne4), Ne 2-12 .
660049, KpacHosipckuit kpai, [Tpoektop-1uT,yuebHast 1ocKa-21IT,KOMIIBIOTED -
r. Kpacnosipck, yn. Ilepencona 7 Lt
(xopmyc Ned), Ne 1-10 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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