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1. HEJIA U 3AJJAYU OCBOEHM S TUCIHUATIIJINHBI
1.1. lleanb ocBOeHHUS TUCHHUILIHHDI:

]_ICJ'IBIO OCBOCHHA AOWCHUILIMHBI SBJIACTCA HN3YUCHHUEC HpOFpaMMHOﬁ qaCTu pa60T 10
ABTOMATHU3allu TCEXHOJOTUYCCKUX IIPOHCCCOB U MNPOU3BOACTB, TCXHOJIOIMHW BU3YyaJIU3allUA
TEXHOJIOTHYCCKUX IPOHECCOB, IIPOU3BOACTB, CPCACTB KW CHCTEM aBTOMAaTH3allkMH, a TaKXKC
MMOJIyYCHHUC 06y‘-IaIOH_II/IMI/ICSI MMPAKTUYCCKUX HABBIKOB pa3pa60TK1/1 YCJIO0BCKO-MalllUHHBIX
HHTep(beﬁCOB AJI1 aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABJIICHUA TCXHOJTOTHYCCKUMU ITPOLECCaAMU.

1.2. 3aga4yu ocBOeHMsI TUCHHUILIHHBI (MOTYJINA):

— O3HaKOMJICHHE C MepapXueil MporpaMMHOTr0O O0OecleUeHHs CHUCTEM YHpaBJICHHs, 00JIacTsIMU
NPUMEHEHHS TeX WIIM HHBIX POTPAMMHBIX CPEJICTB,;

— HCHOJB30BaHME OCHOBHBIX HPOTPAaMMHBIX TEXHOJIOTMH CHCTEM yIpaBlICHUS MpU
POCKTHPOBAHUH JUCIIETYEPCKOTO YPOBHS aBTOMATU3AINH;

— monydeHue HaBbIKOB paboTel B SCADA-cucremax.

2. MECTO JUCIHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOI' PAMMBI

VYuebnas nucuunianHa «IIporpamMHoe obecrieueHne CUCTEM YNpaBIECHUS» BKIIOYEHA B
nepevyeHb NUCHUIUIMH BapHaTUBHOW dacTH ((OopMHpPYEeMOH ydaCTHHKaMH OO0pa30oBaTeIbHBIX
OTHOILIEHMH), onpenernstomuil HanpasieHHocTs OIl. lucuumuimHa peaausyercst B COOTBETCTBUU
¢ tpedoBanusmu OI'OC, OIT BO u YIL

HucuuiuinHa ~ Gasupyercss  Ha  CIEAYIOIIMX  JAMCHUIUIMHAX:  HMH(pOpMaTHKa,
MH(}OpPMaLMOHHbIE TEXHOJIOTUH, IPUKJIAJHOE POrPaAMMHOE 00ecIeuyeHue, MporpaMMHUpPOBaHKE U
ITOPUTMU3ALUSA, TEXHOJIOTHUECKUE TIPOLIECCH aBTOMATU3UPOBAaHHBIX IPOU3BOJICTB.

HMucuunmuHa  «[IporpaMMHoe — obecrieyeHHe  CHUCTEM  YIPaBJICHUS»  SBISETCS
OCHOBOIIOJIATalOIIEN Ul M3y4YeHUs CIEeIyHIMX JUcuMIuinH: OBM B cucremax yInpaBlIeHUS,
MHTETPUPOBAHHBIE CHUCTEMBl TPOEKTUPOBAHUS W YIPaBIEHHUS, NPOCKTUPOBAHHUE CUCTEM
aBTOMATHU3aLNH.

Pabouas nmporpamma aucuumiauasl «IIporpamMmmHoe obecrieueHre cUCTEM YNpPaBICHUS»
JUIs WHBAJIMJIOB M JMIl C OrPaHHMYEHHBIMH BO3MOXHOCTSMM 30pOBBS pa3padaTbiBaeTcs
UHAMBUAYAIbHO C YYETOM OCOOEHHOCTEH ICHXO(U3NYECKOIO Ppa3BUTHUSI, HHIWBUIYaTbHBIX
BO3MOYKHOCTEH U COCTOSHUS 310pPOBbS TAKUX 00YYAIOLINXCS, 10 UX JIUYHOMY 3asIBIICHUIO.

3. KOMIIETEHIIUM OBYYAIOIET OCSI, ®©OPMUPYEMBIE B PE3VJILTATE
OCBOEHMS JUCHUILIMHBI (MOLYJIST)

Tabmuma 1
®opmupoBanue komnerenuun [K-2 gucuuniaunamu

Ha3BaHusi y4eOHBIX CemecTpbl GopMHUPOBaAHUS KOMIIETEHIIUH
AMCUMILIMH, MOAYJI€H, 1 kype 2 Kypc 3 kypc 4 kypc
Komneren- | mpakTHK, y4acTBYIOIIHX B cemMecTp ceMecTp ceMecTp ceMecTp

s dhopmupoBanuun
KOMIIETEHIIMH BMeCTe C 1 2 3 4 5 6 7 8

JAHHOM JTUCIHIIIMHOK
[K-2 [IpuxnagHoe mporpaMMHOE
obecrnieucHHe
3amura nHGOPMAIUH U
HHPOPMALMOHHAS
0€30MacHOCTh




KomnereH-
U

Ha3BaHusi y4eOHBIX
AUCHUILIUH, MOJYJIeH,
NPAKTUK, YYACTBYIOIIHUX B
(¢popmupoBanun
KOMIIETEHIIHH BMeECTeE C
JAHHOM JUCIHIIMHOK

CemecTpbl (hopMHPOBAHNSI KOMIETEHIIHH

1 kypc

2 Kypc

3 kypc

4 kypc

cemecTp

cemecTp

cemecTp

cemecTp

1

2

3

4

5

6

7

8

TexHuueckue u3MepeHus 1
IpUOOpHI

[IporpammHoe obecnieueHue
CHCTEM yIPaBJICHUSI

CpenctBa aBTOMaTH3AIUH U
yIpaBJIeHUS

5BM B cucremax
YIIpaBJICHUS

ABTOMaTH3aINA
TEXHOJIOTHYECKUX
TIPOIIECCOB ¥ ITPOU3BOJICTB

9KCHJ’IyaTaHI/IOHHa${
IIpAaKTHUKa

MuKponpoueccops! B
HU3MEPUTENBHBIX U
YOPaBISFONINX CHCTEMax

HI/IaFHOCTI/IKa U HaACXKHOCTD
ABTOMATU3WPOBAHHBIX
CHCTCM

CucTeMBl TEXHHYECKOM
0€30I1aCHOCTH

IIpenaunioMHas npakTUKa

Brinonnenue, moaroToBka K
MPOLIEAYPE 3AIUTHI U
samura BKP




I[TEPEYEHD INTAHUPYEMBIX PE3VJIbTATOB OBYUYEHNA 110 JUCHUIVIMHE, COOTHECEHHBLIX C INTAHUPYEMbBIMU
PE3YJIbBTATAMU OCBOEHMNA OI1

Tabnuua 2

Hepeqeﬂb IJIAHUPYEMBIX pE3yJabTaTOB Oﬁy‘leﬂl/lﬂ Mo TUCHHUIIJINHE, COOTHECEHHBIX C IVIAHUPYEMBIMU peE3yjJdbTaTaMU 0CBOCHUA

Koa n OueHoYHbIE CPeICTBA
Koa nu HanmeHoBanue HaIMEHOBAHME .
KOMIIeTeHIIH HHAMKATOpa IInanupyemble pe3yJbTaThl 00y4eHHsI 110 JUCHUILIHHE Texkyuiero IMpome:xyTouHoii
JDOCTHKEHHUS KOHTPOJIS aTTecTalluu
KOMIIeTeHIINH
K-2 Cnocoben | UIIK 2.1  3naer | 3HaTh: coBpeMeHHbIC | YMeTh: ucnonb30Bath | Biagerb: HaBbikamu | bazoBble Bompocsl JUISL
BBIIIOJHATh ~ PabOThl MO | MPHHIMITBI Cpe/ACTBa aBTOMATH3M- | OCHOBHbIE Iporpam- | WH(GpOpManMOHHOTO KOHTPOJIbHBIC cobecenoBanust  Ha
aBTOMATH3AIUU MMOCTPOCHHUS ~ CHUCTEM | POBAaHHOTO TMPOCKTH- | MHBIC TEXHOJOTHH CH- | MOJCIAPOBAHUS paboThHI (36 | 3auere ¢ ouenkoi (36
TEXHOJIOTUYECKHX ABTOMAaTH3HPOBAHHOTO | POBaHMS CHCTEM yIpa- | CTeM YIPaBJICHUS | TEXHOJIOTHYECKUX BOIIPOCOB), BOIPOCOB)
IIPOIIECCOB U MPOU3BOJCTB, | yIPaBICHHS BiieHus TexHojornuec- | SCADA mpu npoekTH- | Mpoleccos, tectupoBanue (100
nx 00€CIICUCHHIO | TEXHOJIOTHIECKUMH KAMH  TIpOLIECCAMM; | POBAHHM JHCIETYEpC- | MPOM3BOACTB, BOIIPOCOB),
CpeAcTBaMHU MIPOLIECCaMy, THIIOBBIE | METOJBI OLICHKM KOH- | KOTO YPOBHA aBTOMa- | CPEACTB W CHCTeM | cobecemoBaHHEe U
aBTOMAaTHU3alNU u | criocoObl M CpeAcTBa | KypEeHTOCHOCOOHOCTH | TH3allMM; Yy4acTBOBATh | aBTOMaTH3allMy; OTYETHl TpH crade
YIpaBieHUs,, TOTOBHOCTH | KOHTPOJIA U | IPOAYKIMH KOHKpeT- | B paborax mo uH(pOp- | HaBBIKaMU pabOTHl B | 1aOOPaTOPHBIX
HCTIOJIE30BaTh peTyIUpOBaHUS HOTO TIPOW3BOJACTBA; | MarmoHHOMY Mojaermu- | SCADA-cuctemax pabot
COBpPEMEHHBbIE METOJbl U METOJTUKY OLICHKH | POBaHUIO TEXHOJIOTH-
CpeACTBa aBTOMAaTH3alHH, MOJIYYEHHBIX PEe3yJib- | YECKMX  IIPOLECCOB,
KOHTpOJIS,  JAMarHOCTHKH, TaToB,  MOJTrOTOBKH | NPOU3BOJCTB, CPEICTB
UCMBITAHUH W yNpaBIEHUS TEXHHUYECKOH  JIOKY- | U CUCTEM aBTOMAaTH3a-

mpoIeccaMmu

MCHTAIlUU I1I0 aBTOMa-
TU3alu MPOU3BOJCT-
Ba

UM M YIpaBJICHHUSA
IIpoLECCaMU




4. CTPYKTYPA U COAEP)KAHUE JUCIUITJIMHBI
4.1. Pacnpenesienne TPy10eMKOCTH JUCUMILJIMHBI 10 BUaM padoT 1o ceMecTpam

OO0m1as Tpy1I0€MKOCTh TUCIUILTMHBI cOCTaBsIeT 4 3a4.ei1./144 qaca, pacrpeicieHHe 9acoB
0 BHJIaM PadoT MO0 ceMecTpaMm MPeACTaBIeHO B Ta0IL. 3 u 4.
dopmaT U3ydeHUs JUCHUIUIMHBL: C HCIIOIb30BAHUEM 3JIEMEHTOB 3JIEKTPOHHOT'O 00yUeHUS

Tabmuma 3
Pacnpenesienue Tpy10eMKOCTH JUCHMILIMHBI 10 BUIaM padoT Mo cemecTpam
JJISL CTYJIEHTOB O4YHOM (popMbI 00yUeHM s

Bua yueoHOo#i padoThl Cemectp
1. KourakTHass pafora oOyuaommuxcs ¢ mnpenoaaBatejeM (mo BuaaMm | Bcero yacos 4
YueOHBbIX 3aHATHII) (BCEro), B TOM YHCIE: 72 72
1.1. AyanTopHble 3aHTHS (BCEro), 68 68
B TOM uucne: Jekiuu (JI) 34 34
naboparopHbie padoThl (JIP) 34 34

npakTuaeckue 3ausaTas (113)
pakTUKyMBI (1)

1.2. BHeayauTOpHbBIe 3aHATHSI (BCEro), 4 4
B TOM YHCJIC. TPYMIOBbIE KOHCYJITAIUH M0 AUCIUILIUHE 4 4
IPYNOOBbIE KOHCYJIbTAIMUA IO TMPOMEKYTOUHOU ATTECTALUH
(’K3aMeH)

WHIWBUAyabHAs paboTa mpenogaBaTessi ¢ 00yIarOIUMICS
— 110 MPOCKTHPOBAHMIO: TPOCKT (padboTa)
— 110 BbinoJgHeHUo PI'P
— 110 BbinosiHeHU0 KP
— TI0 COCTaBJICHHUIO pedepata (JTIoKIana, cce)

2. CamocTosiTesibHast padota cryaenta (CPC) (Bcero) 72 72

Bu npoMe;KyTOYHO# aTTecTanuy (3a4eT ¢ OUeHKOI)

OO0IAast TPYA0EMKOCTb, YAChl/3a4eTHbIE eIMHUIbI 144/4 144/4
Ta6muma 4

Pacnpenesienne Tpya0eMKOCTH JHCHUILINHBI 110 BUAAM paldoT 1o cemecTpam
AJISl CTY/IeHTOB 3204HOi ()OpMbI 00yUeHH

Bua yueOHo#i padoThl Kype
1. KontakTHast pafora oOydamommxcss ¢ mnpenonaBatejeM (mo BuaaMm | Bcero yacoB 3
yueOHbIX 3aHAITHI) (BCero), B TOM 4uCIe: 20 20
1.1. AyanTopHbie 3aHsATHS (BCEro), 16 16
B TOM umcne: sekuuu (JI) 8 8
nabopatopubie pabotsl (JIP) 8 8

npaktuaeckue 3aastus (I13)
npakTukymsl (I1)

1.2. BueaynuTopHble 3aHsiTH (BCEro), 4 4
B TOM YHCJIE: TPYNIOBHIE KOHCYJIBTAIMH MO AUCIUIUIHHE 4 4
TPYNIOBBIE KOHCYJBTAIlMM IO TPOMEXYTOYHOH aTTeCTaIllH
(3K3aMeH)

WHIVBUAYATbHAS paboTa MpenoiaBaTesi ¢ 00yIarOIUMUCS:
— 10 MPOSKTHPOBAHMIO: TIPOEKT (paboTa)
— 110 BbInoJiHeHuo PI'P
— 110 BbinoJiHeHno KP
— 10 COCTaBJICHHUIO pedepara (JIoKIana, 3cce)

2. CamocTosiTesibHasi padora cryaenta (CPC) (Bcero) 120 120
Bua mpoMe:KyTouHO# aTTecTauu (3a4eT ¢ OIEeHKOi) 4 4
O0mAas TPYI0eMKOCThb, YaChl/3a4eTHbIE eMHUIbI 144/4 144/4




4.2. Conep:xanue JUCUMILIMHBI, CTPYKTYPUPOBAHHOE 10 TEMaM

CopepxaHue TUCHUILUIMHBL, CTPYKTYPUPOBAaHHOE IO TeMaM, MPUBEACHO B Tabmunax 5 u 6.

Tabmauma 5
Coaeprxkanue TUCHHUILINHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM, [IJIsl CTYAeHTOB 04HO# (popMBbI 00yUeHH st
ILnanupyemble Buabl yueOHoii padoThl
KOHTPOJIMPYeMbIe) Konrakrhas | §
pabora S £ HaunmenoBanue Peanusanus B | HammenoBanue
pe3yJibTaThl S 2 E E g HCII0JIb3YeMBbIX paMKax pa3padoTaHHOIO
OCBOCHUS: HanMeHOBAHME TeM E é : g E E ; i Bux CPC AKTUBHBIX H NPaKTHYECKOH 3JIEKTPOHHOT O
konVK;OIK; MK % g ] 8 g,%z HHTEPAKTUBHBIX MOAT0TOBKH Kypca
W MHMKATOPBI = g =3 g z 3 oﬁpaaonaTenuv{mx (TpPyn0eMKOCTh | (TPYA0EMKOCTH
g Sy 249 5~ TEXHOJIOTH I B yacax) B 4acax)
MOCTHKEHUSA é < g 3 8 S
KOMIIeTeHIMii 5] B g
4 cemecTp
IK-2, Pa3nen 1. Beenenue B mporpamMmHoe
UIIK-2.1 o0ecreyeHne CUCTEM YIPABICHUS
Tema 1.1. CranoBnenue u paszsurue | 0,8 1 Pa6ora ¢ | Yuactue B
MPOrpaMMHOT0 OOecreueH s CUCTEM KOHCIIEKTOM JIEKI[MH, | TPYNIOBBIX
YIpaBJICHUs: 3a/]aull aBTOMATU3AIMU 1 W3y4YCHUE OCHOBHBIX | OOCYXIEHHUSIX
omepanroHHas cuctema Windows TIOHSATHI u
Tema 1.2. SI3p1ku mporpammupoanus | 0,8 1 ompeznenenuit, 6.1.1.
BBICOKOI'O YPOBHS JJIsl pELICHMs 3a/1a4 c.14-64, 6.1.3. c.5-
aBTOMAaTH3aIIH. JloctonHcTBa  H 36, 6.2.1 ¢.4-35
HEIOCTAaTKU
Tema 1.3. cnons3oBanue 0,8 1
CHCIHANM3UPOBAHHBIX W 3aKa3HBIX
MPOTrPaMMHBIX CpencTB
ABTOMATH3aLIMHU U MX [IPEUMYILIECTBO
Tema 1.4. Busyansaoe u rpaduyeckoe | 0,8 2
NpOrpaMMUPOBAHHUE 3amad
ABTOMATH3aLIUH
Tema 1.5. I'pa¢uueckuii  unrepdeiic | 0,8 2
KaK Ba)KHOE JIOCTIDKCHHE Pa3BHTHS
CPEJICTB JMCHETYEPCKOrO YIpaBIeHHs




Ilnanupyembie
KOHTPOJIMPYeMbIe)
pe3yJIbTaThl
OCBOEHMSI:
koaYK;OIIK; IIK
W MHIMKATOPBI

TOCTHKEHUS
KOMIIeTeHIIU I

Buael yueoHoii padoTsl

KontakTHasn = 5
padora s < HaumenoBanue Peanuzaumsa B | HaumenoBanue
v o £ E 2 HCIO0JIb3YeMbIX pamKax pa3padoTaHHOIO
HanveHoBanme Tem E Z ; g E E c i Bux CPC AKTHBHBIX U NMPAKTHYECKOH | 3JIeKTPOHHOIO
.| 27 & 520 HHTEPAKTHBHBIX MOATOTOBKH Kypca
= = [: £2 5% ?3 o0pa3oBaTesIbHBIX | (TPYA0EMKOCTH | (TPYAOEMKOCTH
g S g 3 E g TeXHOJIOT Uil B 4Yacax) B 4Yacax)
5 S 4 8§ s 2
S|l 24 29098
= =9
Tema 1.6. OTKpBEITOCTE TIPpOTpaMMHOTO | 1 2
obecrieueHus n MPOTrpaMMHBIE
Cpe/ICTBa aBTOMAaTH3aLUH
Tema 1.7. CBs3b nporpaMmuoro | 1 2
oOecreyeHus c ¢busnueckuMu
ycTpoiicTBamMu B CHCTEMAX
aBTOMAaTH3aLUH u TEXHOJIOTUH
Windows
Tema 1.8. ba3sl ganHbIX U cuctemsl | 1 2
ABTOMATH3aLHUH
Tema 1.9. Onepanmonnsie  cuctembl | 1 2
peabHOTO BpPEMEHM B  CHCTEMax
yIpaBJeHUs
Paspea 2. Texuonorus OPC
Tema 2.1. Beeenne B TEXHOJOTHIO | 2 3 PaGora ¢ | Yyactue B
OPC KOHCIIEKTOM JICKIIHHU, | TPYIIOBBIX
Tema 2.2. OPC-cepeep u  OPC-| 2 3 HOJATrOTOBKA K | 00CYXIOCHUSX,
KJIMEHT: CTaHIApTU3AIHS neknusMm 6.1.1. ¢.35- | BeImosiHEHNE
uHTEpQEiicoB B3aMMO/ICHCTBHS 94, 6.1.3. c.69-84, | aynuropHOii
MPOTPaMMHOTO U amnmapaTHOTO 6.2.2 c.4-35, | KOHTPOJILHOI
obecrieueHus MOJIrOTOBKa K | paboThl,
Tema 2.3. CoctaB Ttexnoiorun OPC: | 2 3 KOHTPOJBHOM ayJIUTOPHOE
crielduKaIyu cepBepoB paboTe, MOArOTOBKA | TECTUPOBAHHUE
Tema 2.4. OPC-DA: oOMmeH naHHbIMH | 2 4 K TECTHPOBaHUIO
MEX/1y KIHMEHTaMH U CepBEepaMu
Paznen 3. Texnosorusi SCADA
Tema 3.1. Beegenue 8 SCADA 2 3 Pabora ¢ | Yuacrue B
Tema 3.2. OcuoBuble ¢yHkuun SCA- | 2 4 KOHCTIEKTOM JIEKIIMH, | TPYIIOBBIX
DA [IOArOTOBKA K | 00CyXIeHusIX
Tema 3.3. OcHoBHble cBoiicTBa SCA- | 2 4 JIEKIUSIM 6.1.2.
DA c.174-322, 6.1.4.




Ilnanupyembie
KOHTPOJIMPYeMbIe)
pe3yJIbTaThl
OCBOEHMSI:
koaYK;OIIK; IIK
W MHIMKATOPBI

TOCTHKEHUS
KOMIIeTeHIIU I

Buael yueoHoii padoTsl

KontakTHasn = 5
paGora g g HanmenoBanmue Peanusauus B | HammenoBanue
v o £ E 2 HCIO0JIb3YeMbIX pamKax pa3padoTaHHOIO
HanMeHoBAHME TeM E 2 ; g E E ?i Bux CPC AKTHBHBIX U NMPAKTHYECKOH | 3JIeKTPOHHOIO
A 520 HHTEPAKTHBHBIX MOATOTOBKH Kypca
= = [: £2 5% ?3 o0pa3oBaTesIbHBIX | (TPYA0EMKOCTH | (TPYAOEMKOCTH
g S g g E g TeXHOJIOT Uil B 4Yacax) B 4Yacax)
) S 4 8§ s 2
S|l 24 29098
=R a
Tema 3.4. Texgomorus a”ammza W | 2 4 c.42-52,6.2.2. ¢.4-35
BBIOOpa cucteMbl SCADA
Tema 3.5. TexHomoruss  mocTpoeHus | 2 4
cucTeMbl 0TOOpakeHHs WH(OpMAaIKH.
PexoMeHganmm 1o MPOEKTUPOBAHHIO
BUJICOKAJPOB CHCTEMbl BU3YaJIN3AIMU
JlaGopaTopHas pa6ora 1. Pazpabotka 16 4 [ToarotoBka oTueta | BeimonaHeHue
BUJICOKAJZ[pa CUCTEMBl BH3yaJH3alUH no  1abopaTOpHOM | WHIMBHIYAIEHOTO
Ha OCHOBE ()YHKIIMOHAJIHHON CXEMBI paboTe, MOArOTOBKA | 3aJaHUs,
TEXHOJIOTHYECKOT0 Ipoliecca K  cobecenoBaHuio | cobecemoBaHue
pu crade
nabopaTopHO
pabotsl 6.2.5. c.4-22
JlaGopaTopHas padota 2. Pazpabotka 18 4 [onroroBka otdera | BrmonHenne
BUJICOKAJ[pa CHUCTEMBl BH3yaJH3aLUH no  1abopaTOpHOM | MHIMBHIYAIEHOTO
Ha OCHOBE OTTHCaHUS paboTe, MOATOTOBKAa | 3a/laHu,
TEXHOJIOTHYECKOTO ITpoIecca K  cobecenoBaHuio | cobecenoBaHue
npu craue
nmabopaTopHOH
pabotsl 6.2.5. ¢.4-22
Pazgen 4. SI3pIku mporpaMMHUpPOBAHUS
IEC
Tema 4.1. [Ipobnembr ucnons3oBanus | 1 1 Pabota ¢ | Yuacrue B
ANTOPUTMHUYECKHX SI3BIKOB JUIst KOHCIIEKTOM JISKI[MH, | TPYNHIOBBIX
MpOrpaMMHUPOBAHUS MOJTOTOBKA K | 00OCYXIEHUsIX,
MHKPOITPOLIECCOPHBIX KOHTPOJUIEPOB. JIEKIUSM 6.1.2. | BbImOTHEHUE
TpeboBaHus K CrieUAIN3UPOBAHHBIM c.323-344, 6.1.4. | aynuropHOi
SI3BIKAM MIPOMBIIIIEHHOM ¢.137-165, 6.2.2. c.4- | KOHTPOJILHOH
aBTOMAaTH3alUHI 35, moaroroBka K | paboTBHI,
Tema 4.2. CucreMsl 0,8 2 KOHTPOJBbHOM ayJIUTOPHOE
nporpammupoBanus Ha si3bikax |EC. paboTe, TMONTOTOBKA | TECTUPOBAHUE
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Ilaanupyemble Buael yueoHoii padoTsl
KOHTPOJIMPYEMBbIe€) Konrakrhas | §
paGora s Z HanmenoBanmue Peanusauus B | HammenoBanue
pe3yabTaThl 2 S E E D) HCIO0JIb3YyeMBbIX paMkax pa3padoTaHHOIO
OCBOCHMS: HanMeHoBAHME TeM § 2 ; g E E c 1 Bux CPC AKTHBHBIX U NMPAKTHYECKOH | 3JIeKTPOHHOIO
konYK;OIK; K .| &7 2] 8&0 HHTEPAKTHBHBIX MOATOTOBKH Kypca
 HETHKATOpEL = g1 E 3 : ?3 o0pa3oBaTesIbHBIX | (TPYA0EMKOCTH | (TPYAOEMKOCTH
g S g£4d =< TeXHOJIOT Uil B 4Yacax) B 4Yacax)
MOCTHKEHUS CH-N s 3 S S
KOMIIeTeH L Hii =1 E g
Henu cozmanust cTaHmapTa Ha SI3BIKH K TECTHPOBAHHIO
MPOTPaMMUPOBAHUS
MHKPOITPOLIECCOPHBIX KOHTPOJLIEPOB
Tema 4.3. XapakTepucTUKH u |08 2
TPUHLUIIEI SI3BIKOB
nporpammuposanust |[EC
Tema 4.4. Beibop s3pika | 0,8 2
NPOTrPaMMHUPOBAHUS T10]] KOHKPETHYIO
3aja4y
Tema 4.5. SI3bIK peneifHO-KOHTaKTHBIX | 1 2
cxem LD
Tema 4.6. SI3bix nuarpamm | 1 2
(dhyHKIHOHATHHBIX 0J10k0B FBD
Tema 4.7. SI3plk mocaenoBaTenpHbIX | 1 2
¢dhyakuroHanbHBIX cxeM SFC
Tema 4.8. S3pik cnmckoB wHCTpYKumi | 0,8 2
IL
Tema 4.9. S3pik cTpykTypupoBanHoro | 0,8 2
tekcra ST
HUTOI'O no aucuunuune | 34 | 34 72
Tab6muma 6

Conep:kanue TUCHMILVIMHBI, CTPYKTYPHMPOBAHHOE 10 TEeMaM, [IJIsl CTYIEHTOB 3a04HOH (pOpMBbI 00yUeHU st
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Ilaanupyemble Buabl yuedHoii paboThl
KOHTPOJIMpYeMble) Konrakrhas | 8 . P °
paGora s £ alMeHOBaHHUe eaJiu3alus B auMeHOBaHHUe
pe3yabTaThl o = E E D) HCI0JIb3yeMBbIX paMkax pa3padoTaHHOIO
. 1 N
OCBOEHMSI: HanveHoBanme Tem E Z g E E 5 : Bux CPC AKTHUBHBIX U NMPAKTHYECKOl | 3IJTeKTPOHHOIO
konVK;OMK; MK S = 18 G}E HHTEPAKTUBHBIX MOATOTOBKH Kypca
S| gl £ S o0pa3oBaTesIbHBIX | (TPYA0EMKOCTH | (TPYAOEMKOCTH
H HHAMKATOPBI g & g ; gE< TeXHOJIOT Uil B 4Yacax) B 4Yacax)
JOCTH/KEHUS CH- - G S
KOMIIEeTEeH I = | = g
3 kypc
TIK-2, Pa3znen 1. BBenenue B ImporpamMMHOE
HIIK-2.1 o0ecIeYeHre CUCTEM YITPABJICHHUS
Tema 1.1. CranoBnenue u paszsurue | 0,2 3 Pabora ¢ | Yyactue B
MPOTPAaMMHOTO 00ECTeUeHHsI CUCTEM KOHCIICKTOM IPYIHIOBBIX
yIpaBICHUS: 3a]a4ll aBTOMATU3AINN 1 JCKIUH, U3Y4YCHHUE | OOCYKIACHUSIX
onepanuonHas cuctema Windows OCHOBHBIX TOHSTUH
Tema 1.2. SI3piku nporpammupoanus | 0,2 3 U OTIpeJIeIICHHH,
BBICOKOT'O YpPOBHS AJIS peIlieHHs 3ajad 6.1.1. c.14-64, 6.1.3.
aBToMaTm3anmu.  JlocToMHCTBA U c.5-36,6.2.1 c.4-35
HEJIOCTATKU
Tema 1.3. Mcnons3oBanue 0,2 3
CHEUUAIM3UPOBAHHBIX M 3aKa3HBIX
MPOrPaMMHBIX CpeacTB
ABTOMATH3AIIMHI U MX [IPEUMYIIECTBO
Tema 1.4. BuzyansHoe u rpaduyeckoe | 0,2 3
MPOrpaMMUPOBAHHUE 3a7a4
ABTOMATH3AIUU
Tema 1.5. I'paduuecknit  unTepdetic | 0,2 3
KaK BaXKHOE JIOCTHXKCHHE Pa3BHUTHS
CPEJICTB JIUCIETYCPCKOrO YIPABICHHS
Tema 1.6. OtkpeiToCcTh IpOorpammuoro | 0,2 3
obecrieueHns 17§ MIpOTPaMMHBIE
Cpe/ICTBa aBTOMAaTH3ALUH
Tema 1.7. CBs3b nporpammuoro | 0,2 4
obecrieueHns c (uzngecKuMu
YCTpOHCTBaMH B CHCTEMax
aBTOMAaTH3aLUH u TEXHOJIOTUH
Windows
Tema 1.8. baser nanueix u cucremsl | 0,2 4
ABTOMATH3alUU

12



Ilnanupyembie
KOHTPOJIMPYeMbIe)
pe3yJIbTaThl
OCBOEHMSI:
koaYK;OIIK; IIK
W MHIMKATOPBI

TOCTHKEHUS
KOMIIeTeHIIU I

Buael yueoHoii padoTsl

KontakTHasn 5
pa6ora E g HanmenoBanmue Peanusauus B | HammenoBanue
v o 2 E g HCIOJIb3YeMBbIX pamKax pa3padoTaHHOIO
HanMeHoBAHME TeM E 2 g E 8 5 = Bux CPC AKTHBHBIX U NMPAKTHYECKOH | JJIeKTPOHHOTO
| &1 87 g G‘G HHTEPAKTUBHBIX MOATOTOBKH Kypca
= = £ 3 59 6 00pa3oBaTeIbHBIX | (TPYI0EMKOCTh | (TPYI0€MKOCTH
g = EJ SE= TEXHOJIOTHii B 4acax) B 4acax)
) %= ®« 40 & 2
Sl 81 &8 %
S 2
Tema 1.9. Onepaunonnsie  cucremsl | 0,4 4
peampHOTO BpEeMEHH B  CHCTEMax
YOpaBJICHUs
Pa3nen 2. Texuonorust OPC
Tema 2.1. Beegenne B Texomoruwo | 0,5 7 Pa6ora ¢ | Yuactue B
OPC KOHCIIEKTOM IPYIIIOBBIX
Tema 2.2. OPC-cepBep u OPC-|05 7 JIKLIUH, TTOJrOTOBKA | OOCYKACHUSIX
KJIUEHT: CTaHJapTU3aLMsL K aeknusaMm  6.1.1.
uHTepdeiicon B3aUMO/ICHCTBUS c.35-94, 6.1.3. c.69-
MPOTPaAaMMHOTO u anmapaTHOTo 84,6.2.2 c.4-35
obecrnieueHus
Tema 2.3. Cocras texnosorun OPC: | 0,5 8
cnenuUKaIul cepBepoB
Tema 2.4. OPC-DA: oomen manasimu | 0,5 8
MEXIy KIMCHTaMH U cepBepaMu
Paspgea 3. Texuonorus SCADA
Tema 3.1. Beenenne 8 SCADA 0,4 4 Pabora ¢ | Yyactue B
Tema 3.2. OcaoBHble QyHKIME SCA- | 0,4 4 KOHCIIEKTOM TPYTIIIOBBIX
DA JICKIMH, MOJTOTOBKA | OOCYKICHUIX
Tema 3.3. OcHoBHble cBoiictBa SCA- | 0,4 4 K Jekmusam  6.1.2.
DA c.174-322, 6.1.4.
Tema 3.4. Texgomorus amammza u | 0,4 4 c.42-52,6.2.2.¢.4-35
BeIOOpa cucremsl SCADA
Tema 3.5. Texnonoruss ~ noctpoenus | 0,4 4
CUCTEMBI OTOOpa)keHUsI MH(OpPMAIIHH.
PekoMeHIAIMKU 110 TPOSKTHPOBAHUIO
BHICOKAJIPOB CUCTEMBI BU3yaIHU3AIMH
JladopaTopHasi pa6ora 1. PazpaboTka 4 5 IToarotoBka otdera | BrimonHenne
BUCOKAApPa CHCTEMBl BH3YyaIH3aALMU mo  7abopaTopHOW | WHAWBUIAYAIBHOTO
Ha OCHOBE (PYHKIIMOHAILHOW CXEMBbI paboTe, MOATOTOBKA | 3aJaHMUA,
TEXHOJIOTHYECKOTO MpoIiecca K cobecemoBannio | cobecemoBanne
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Ilnanupyembie
KOHTPOJIMPYeMbIe)
pe3yJIbTaThl
OCBOEHMSI:
koaYK;OIIK; IIK
W MHIMKATOPBI

TOCTHKEHUS
KOMIIeTeHIIU I

Buael yueoHoii padoTsl

KontakTHasn = 5
paGora = < HaumenoBanue Peanuszauns B | Hanmenopanue
5| o 4 2 E g HCIOJIb3YeMBbIX pamKax pa3padoTaHHOIO
HanveHoBanme Tem E 2 g 5 E 5 : Bux CPC AKTHBHBIX U NMPAKTHYECKOH | JJIeKTPOHHOTO
.| 2187 8§20 HHTEPAKTUBHBIX MOATOTOBKH Kypca
= = £ 3 59 6 00pa3oBaTeIbHBIX | (TPYI0EMKOCTh | (TPYI0€MKOCTH
g & g g ; gE< TeXHOJIOT Uil B 4Yacax) B 4Yacax)
) %= ®« 40 & 2
Sl 81 &8 %
5| R 2
pH cmade
nabopaTopHO
paboThl 6.2.5. c.4-22
JlaGopaTopHas pa6oTa 2. Pa3pabotka 4 5 IloaroroBka otdera | Beimonnenue
BUJICOKAJpa CHCTEMBI BHU3yaH3alMU no  J1abopaToOpHOW | MHIUBUAYATHLHOTO
Ha OCHOBE OTMUCaHUS paboTe, MOATOTOBKA | 3aJaHUs,
TEXHOJIOTHYECKOTO poIiecca K cobecenoBaHUIO | cobeceqoBaHNe
npu cnage
J1abopaTopHOU
paboThI 6.2.5. c.4-22
Pasnen 4. SI3piku  IporpaMMHUPOBAHUS
IEC
Tema 4.1. [Ipobnemsr ucnons3oBanus | 0,2 4 Pabora ¢ | Yyactue B
ANTOPUTMUYECKUAX SI3BIKOB JUTS KOHCIIEKTOM TPYTIIIOBBIX
MPOTPaMMHUPOBAHHS JIEKIMH, MTOJATOTOBKA | OOCYKICHUIX
MHUKPOTIPOIIECCOPHBIX KOHTPOIUIEPOB. K JekumsiM  6.1.2.
TpeboBaHMs K CHENHATH3UPOBAHHBIM ¢.323-344, 6.1.4.
SI3BIKAM MPOMBIIIICHHOM’ ¢.137-165, 6.2.2. c.4-
aBTOMATH3aluH 35
Tema 4.2. CucreMsl 0,4 4
nporpammupoBanus Ha si3bikax |EC.
Ienu co3maHusi craHmapra Ha SI3BIKA
MPOTPaMMHUPOBAHHMS
MHUKPOIPOIIECCOPHBIX KOHTPOJUICPOB
Tema 4.3. XapaxkrepucTuku n |02 4
TIPUHITHIIEL SI3BIKOB
nporpammuposanust |[EC
Tema 4.4. Beibop si3pika | 0,2 3
MPOTPAMMHUPOBAHUSI TOJT KOHKPETHYIO
3agaqy
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Ilaanupyemble Buael yueoHoii padoTsl
®
KOHTPO/IMpYyeMbie) Ko::g:f:: o 2 5 HaunmenoBanue | Peasmsanusi B | HanmenoBanue
pe3yabTaThl P E E D) HCI0JIb3YeMbIX paMkax pa3padoTaHHOIO
OCBOCHHSL: HauMeHoBAHME TeM § = g E E 5 : Bux CPC AKTHUBHBIX U NMPAKTHYECKOH | JJIeKTPOHHOTO
xonYK;OIIK; TTK | 2187 §20 HHTEPAKTUBHBIX MOATOTOBKH Kypca
= = £ 3 59 6 00pa3oBaTeIbHBIX | (TPYI0EMKOCTh | (TPYI0€MKOCTH
1 HHUKATOPBI g & g g ; gE< TeXHOJIOT Uil B 4Yacax) B 4Yacax)
JTOCTHKEHUSA s | &Y =9 =¢
. =l sl &8 0%
KOMIeTeHI Ui 5= 2.
Tema 4.5. SI3pIK peneifHO-KOHTaKTHHIX | 0,2 3
cxem LD
Tema 4.6. SI3p1k nuarpamm | 0,2 3
¢dyHKIMOHAIBHBIX 0510k0B FBD
Tema 4.7. SI3pik  mocienoBarenbHsix | 0,2 3
¢dyHKMOHAIBHBIX cxeM SFC
Tema 4.8. SI3pik crickoB uHCTpYKUMit | 0,2 3
IL
Tema 4.9. SI3pik crpykTypupoBanuoro | 0,2 3
tekcta ST
HUTOI'O no nucuuniiuae | 8 8 120
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5. TEKYIIIAM KOHTPOJIb YCIIEBAEMOCTHA U IPOMEKYTOUHAS
ATTECTALIUSA ITO U'TOI'AM OCBOEHUA JIUCHUITINHBI

5.1. TunoBble KOHTPOJbHbIE 32JaHUSA MM HHbIE MATEPUAJIbI, HEOOXOAUMbIE sl
OLIEHKHU 3HAHU I, YMEHNH U HABBIKOB M (WJIH) ONBITA eI TeJIbHOCTH

KommnieKkT 62a30BbIX KOHTPOJIbHBIX PadoT

ba3oBbIMU KOHTPOJIBHBIMH pa0OTaMHU SBJISIOTCS MUCHMEHHBIE Pa0OTHI 1O TPOBEPKE
00y4aromuXxcsi COOTBETCTBUIO 3HAHUN KpuTepusiM 31 U 32 MO paHee U3YYEHHBIM JIEKIIMOHHBIM
TeMaM. TeMbl KOHTPOJIBHBIX pa0OT COBIAJIAIOT C MIEPEUHEM KOHTPOJIBHBIX BOMPOCOB K 3a4ETy C
OLICHKOM.

KoMmieKkT TecTOBBIX 3aaHUI

Pasoen 1: Beeoenue 6 npocpammnoe obecnevenue cucmem yYnpasienus

1. Ins cucrem aBTomaTtu3anuu, He cBsi3aHHBIX ¢ ACY TII, ucnonp3yroTcs porpaMMel,

OpPUEHTUPOBAHHBIC HA ABTOMATH3AIIHIO

a) SKCIIepUMEHTa B) MaTeMaTH4YECKOH 00pabOTKH Pe3yIbTaTOB
0) usmepeHuit I') BCE IEPEUUCIIEHHOE

Pazoen 2: Texnonoeuss OPC

26. Ha xakoii monenu 6asupyercs texHosioruss OLE for Process Control B Hacrosiiee

BpeMs
a) DDE B) COM/DCOM
6) OLE I') HUYEro U3 IePEUnCICHHOTO
Pa3zoen 3: Texnonoeuss SCADA
51. Kakyto ¢yskiuto Beimonaser SCADA cuctema B OTIIMYUE OT MUKPOIPOIECCOPHBIX
KOHTPOJLJIEPOB
a) aBTOMaTHYeCKOe YIIpaBJICHHE B) XpaHEHHE UCTOPHUU MpoIiecca
0) IucIieTYePCKOE yIpaBieHNe T') BBINIOJTHEHUE (QYHKIIMM 0€301MacHOCTH

Pa3zoen 4: Azviku npoepammuposanus |EC
76. OcHoBHas 11enb cranaapra MOK 61131-3

a) TIOBBIIIIEHHE CKOPOCTH M KayecTBa B) obecrnieueHue COOTBETCTBHS
pa3paboTku porpaMm JUISE.  MHKPOITPOIIECCOPHBIX KOHTPOJUIEPOB
MUKPOTIPOIIECCOPHBIX KOHTPOJIIEPOB  HJICOJIOTUU OTKPBITHIX CUCTEM

0) co3JaHue SI3BIKOB  T) BCE MIEPEUUCTIEHHOE

POrpaMMHUPOBAHUS,

OPUCHTHUPOBAHHBLIX HAa TCXHOJIOIOB H
CUCTCMHBIX UHTCI'PAaTOPOB

KommexT 1adopaTopHbIX 3a5aHui

[ensto mabopaTopHoit paboTel «Pa3zpaboTka BUIEOKaapa CHUCTEMBl BH3yalM3alldd Ha
OCHOBE (DYHKIIMOHAJIBHON CXEMbI TEXHOJIIOTHYECKOT0 MpoIecca» sBISAETCs 3aKperyieHne 3HaHUH
u ymenwuii o pabore B8 SCADA-cucreme.

3agaHueM Ha J1abOpaTopHYIO paboTy sBIseTcs (DparMeHT CXeMbl TEXHOJOTHYECKOTO
mpolecca, B3AThIi U3 OTKPHITHIX UCTOYHUKOB WJIM CIIPABOYHOM JINTEPATYphl, HAIIPUMED, OJIHA U3
CTaHJApTHBIX CXEM TEXHOJOIMYECKHX IpOLECCOB M3 chnpaBoyHMKa «l omyOsTHHKOB B.A.,
[IlyBamo  B.B.  ABTOMarm3amusi  NOpPOU3BOJCTBEHHBIX  IPOLECCOB B  XUMHUYECKOU
npombinuieHHOCTH — M.: Xumus, 1985.».

[lensto mabGopaTopHoii paboTel «Pa3zpaboTka BHIEOKaapa CHCTEMBl BH3yaH3alldd Ha
OCHOBE OIUCAHUS TEXHOJIIOTMYECKOT0 Mpoliecca» sIBISETCs 3aKpelyieHue 3HaHWNH W yMEHUH 1o
pabote B SCADA-cucreme.

3amaHueM Ha J1a0OpaTopHyIO paboTy sBIsSETCS (parMeHT pPErjJaMeHTHOTO OIMUCAHUS
TEXHOJOTMYECKOI0 MpoIiecca, B3AThIA U3 OTKPBHITHIX UCTOYHHUKOB WJIM CIIPABOYHOM JUTEpaTyphl,
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HalpuMep, OJHO W3 ONHMCAHMM CXEM TEXHOJIOTMYECKUX IPOLECCOB W3 CIPABOYHMKA
«l'ony6sitaukoB B.A., IllyBanoB B.B. ABromaruzamusi HpOHM3BOJICTBEHHBIX IPOIIECCOB B
XUMHYECKOM MPOMBIIUIEHHOCTH — M.: Xumus, 1985.»

5.2. Onucanue nokasareJsei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OITMCAHUE IIKAJI
OIlCHUBaHUsA

Jljig oueHKY 3HaHWM, yMEHUI, HABBIKOB U ()OPMUPOBAHUSI KOMIIETEHIIMH IO TUCIUIUINHE
MPUMEHSIETCS 0AUTEHO-PEUTHHIOBAsI CUCTEMA KOHTPOJISI U OIICHKH YCIIEBAEMOCTH O0YYarOIIIXCs
O4YHOM (OpPMBI U TpaJMLIMOHHAS CUCTEMa KOHTPOJIS U OLEHKH YCIEBAEMOCTU OOYYaroIIuXcs
3a09HON (popmbl. OCHOBHBIE TpeOOBaHUS OATLHO-PEUTHHTOBOW CHCTEMBI MO TUCIUILUIMHE U
IIKajia OIICHUBAHUS MTPUBECHBI B Tabaumax 7, 8 u 9.

Tabnuma 7
TpedoBanusi 0a/JIbHO-PETUHIOBOM CUCTEMBI IO IUCHUIJINHE
Kommaectro MaxkcuManbHbIe OauTbl Tpadubie Gamist
Bunst pabot
MOIBU/IOB paGOThI 3a 10/IBUJ1 PabOTHI 3a HapyIIEHHE CPOKOB CJIAuU
KonrposbHas padborta 2 12
TectupoBanue 2 12
JlabopaTopHas pabora 2 12 -4 GaysioB 3a 3a/1aHue
[ocenienue JeKIHii 17 1 -1 6a 3a mpomyck
KoHcnekT A0noMHUTEeTEHO 1 11
H3YUCHHBIX MAaTEPHUAIIOB
Tabnuna 8

CBs3pb 63J’[J’IbHO-pCI7[THHFOBOﬁ Hu Tpa)]mmmmoﬁ CUCTEM OLECHKH YCIIEBACMOCTHU

Ixana -
3a4er ¢ OLEHKOI
OLICHUBAHUSI
86-100 OTanyHO
71-85 Xopo1io
55-70 Y 10BIETBOPUTEIHEHO
0-54 HeynosnersopurenpHo
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Kputepuu oneHuBanus pe3yibTaTa 00y4eHus 1Mo AUCUMUILIMHE U HIKAJIA OlleHUBAHUS

Tab6muma 9

Kputepun ounennBanus pe3yJbTaTOB 00y4eHHS

Ornenka OreHka OreHka Ornenka
K Kon n HaumeHoBaHue «HEeY0BJIETBOPHTEIbLHO» «YAOBJICTBOPHUTEILHO» «XOPOILLIO0» «OTIIMIHO»
0] 1 HAMMEHOBAHHE
KOMIIeTeHIHH HHANKATOPA J0CTHKEHUS / «HE 3a4TEeHO» / «3a4TEeHO» | «3auTeHO» [ «3auTeHO»
KOMIICTCeHIIUH 0-54% 55-70% 71-85% 86-100%
OT max PeUTHUHIOBOM OT max peUTUHIOBOM OT max PeUTUHIOBOM OT max peUTHUHIOBOU
OLICHKH KOHTPOJIS OLICHKH KOHTPOJISI OLICHKH KOHTPOJISI OILICHKH KOHTPOJIS
K-2 Cmocoben | UIIK 2.1 3naet npunmumsl | M3moxeHne yaeOHoro | @parMeHTapHEIE, 3Haer MaTtepuan Ha | Umeer miryOokue 3HaHUA
BBIIIOJHATH  PabOTHI MO | HOCTPOCHUS CHCTEM | MaTepHaiga OecCHCTEMHOE, | OBEPXHOCTHBIC 3HAHHSA MO | JOCTATOYHO XOpOILEeM | BCETo MaTepuana
aBTOMAaTHU3alNU aBTOMAaTH3UPOBAaHHOTO HETIOJIHOE, HE 3HAaeT OCHOB | OCHOBaM  IPOIPaMMHOTO | ypPOBHE; MPEACTABISIET | CTPYKTYpPBl  IHUCHIUIUIMHBL,
TEXHOJIOTUIECKIX YIpaBICHUS MPOTrPaMMHOTO obecrieueHNs CHCTEM | OCHOBHBIC 33/1a41 B paMKaX | OCBOMII HOBaINH
MIPOIIECCOB U NMPOU3BOJCTB, | TEXHOJIOTHYECKUMHU obecreyeHus cucTeM | ympaBieHus. V3mokeHHe | IOCTAaHOBKM — Lielel UM | JIGKIIMOHHOTO Kypca IO
ux o0ecIieueHnIo | Iporeccam, TUIIOBBIE | YIPABIEHUs, HE MOXET | MOJIYYECHHBIX 3HaHUil | BEIOOpA ONTUMANIBHBIX | CPAaBHEHUIO C  y4eOHOM
CpeacTBaMu cHocoObl M CpeACTBA | MPUMEHUTb 3HAHWS Ui | HEMOJIHOE, OHAKO 3TO HE | CIOCOOOB MX JOCTHXKEHHMS, | JIUTEPATypol; H3JI0KEHHE
aBTOMaTH3alUU U | KOHTpOJIA U | pa3pabOTKH MPOTrPaMMHBIX | MPEISITCTBYET  YCBOGHHUIO | CIOCOOEH MIPUMEHSTh | MOIYYEHHBIX 3HaHUHN
yIOpaBJIeHUs, TOTOBHOCTh | PErylIHpOBaHUS KOMIIOHEHTOB ~ YEJIOBEKO- | MOCIEIYIOIIEero SCADA B | HOJHOE, CHCTEMHOE;
HCTIONB30BaTh MAIIMHHBIX HHTepdeiicoB | mMarepuana. JlOMyCKalOTCs | MPOEKTUPOBAHUU JIOITyCKAIOTCS  €AMHUYHBIC
COBPEMEHHBIE METOABI M aBTOMAaTH3alNU U | OTHENbHBIC CYIIECTBEHHBIE | YEIOBEKO-MaIIMHHBIX OIIMOKH, CaMOCTOSTEIHHO
CpeAcTBa aBTOMAaTHU3AllNH, yTpaBIeHUS ¢ | ommOKyu, HcHpaBieHHBIE ¢ | HHTEpdeHcoB HCTIpaBIIsIEMBbIE pu
KOHTpOJIS, JIMarHOCTHKH, npumeneaneM  SCADA, | nomomipio mpenojaBatens. | aBTOMATH3aLUH u | cobeceoBaHNY, YBEPEHHO
UCTIBITAaHWH W YIPaBICHUS 4TO HpenaTcTByeT | VchbIThIBaeT 3aTPyAHEHMS | YHPaBICHHS MIPOCKTUPYET U OOBACHIET

mnponeccaMu

YCBOCHUIO TIOCIICAYHOIICTO
MaTtepurajia

B NPOSKTHPOBAHUU
YeJI0BEKO-MAaIIMHHBIX
uHTEpEeiicoB
aBTOMaTU3alunu
YIIpaBJIEHUS ¢

npumeHeaneM SCADA

MPUMEHEHHE KOMIIOHEHTOB
MIPOrPaMMHOTO
oOecreueHus
YIpaBIEHUS

CHCTEM
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Tabnuua 10
Kpurtepun onenuBanus

Onenka Kpurepun onenuBanus

OIICHKY «OTJHYHO» 3aCIy)XHBacT OOYyYaroIuiics, OCBOUBIIMI 3HAHUA,
YMCHHUS, KOMIICTCHIIMM W TCOPCTUYECKHH MaTepuan 0e3 mpoOeoB;
BBHITIOJIHUBIIAN BCE 3aJaHU, MPEIyCMOTPCHHBIE Yy4YeOHBIM IUTAHOM Ha
BBICOKOM KaueCTBEHHOM YPOBHE; IIPAKTHYECKUE HABBIKH MPO(ECCHOHATHHOTO
MIPUMEHECHHS OCBOCHHBIX 3HAHHUH C(OPMHUPOBAHBI

OIICHKY «XOPOLIO0» 3aCITy’)KUBacT OOYYAIOMIMKCS, TPAKTHICCKH IMOIHOCTHIO
CpenHuii ypoBeHb «4» OCBOMBIIMII 3HAHWA, YMEHHSA, KOMIIETCHIIMM W TEOPETHUECKUI MaTepual,
(xopor110) — 3a4TeHO y4eOHbIe 3aaHns He OLCHCHB MaKCUMAJIbHBIM YHCIOM 0aJlioB, B OCHOBHOM
chopMHPOBAT MPAKTHIECKHUE HABBIKU

OIICHKY «YIOBJIETBOPHUTEJIBHO» 3aCITy’KUBAeT OOYUYAIOMIMHCS, YACTHIHO C

Boicokuil ypoBeHb «5»
(OTAMYHO) — 3a4TEHO

[Toporoselit ypoBeHb «3» npoOenaMyd OCBOMBIIMKA 3HAHUS, YMEHHs, KOMIICTCHIMH M TEOPETUYECKHUH
(YZOBIIETBOPHUTENBHO) Marepual, MHOTHE Y4eOHbIe 3a1aHust TMOO HE BBIIOIHUI, JINOO OHHM OLIEHEHBI
— 3aYTEHO qucIOM OamioB ONM3KMM K MHUHHMMAJIbHOMY, HEKOTOPbIE HpPaKTHYeCKUE
HaBbIKH HEe C()OPMUPOBAHBI
MuHUMaNbHBIN yPOBEHD «2» | OLIGHKY  «HEYAOBJIETBOPUTEILHO»  3aCIy)XUBacT  OOydYalolluics, He
(HeYJOBJIETBOPUTEIHHO) OCBOMBIIMI 3HaHMS, YMEHHs, KOMIICTCHIIMHM W TEOPETHUYECKUIl Marepual,
— HE 3a4TECHO yueOHBIC 3a1aHHs HE BHINOJIHII, IPAKTHYESCKIE HABBIKK He ChOPpMUPOBAHBI

6. YYHEBHO-METOJANYECKOE OBECIIEYEHUE JUCHUIIJINHbI
6.1. YueOHasi imteparypa

6.1.1.Miladopmarmonssie TexHoIOrHM: yueOHuK 11t By30B / O.JI. ['onmuueina [u ap.]. — 2-e u3a.;
nepepad. u gon. — M.: DOPYM, 2012. — 608 c.: u.

6.1.2.aopManinoHHBIC CUCTEMBI i TEXHOJIOTUH YIIPABJICHUS: yaeOHUK 111 By30B / [lox pen.
I'.A. Tutopenko. — M.: OHUTU-JTAHA, 2011. — 591 c.: un.

6.1.3.CnpaBouHUK MH)KEHEPa 110 KOHTPOJIBbHO-U3MEPHUTEIBHBIM MTPHOOpaM U aBTOMATHKE:
yuebHo-npakTHueckoe nocodue / [lox pen. A.B. Kanunnuenko. — M.: Mndpa-Unxenepus,
2008. — 574 c.: nn.

6.1.4.0pnos, C.A. TexHonoruu pa3paboTKH MPOrpaMMHOT0 0OecrieueHus: pa3paboTKa CI0XKHBIX
POTPAMMHBIX CHCTeM: yueOHoe mocodue ais By3oB / C. A. Opnos. — 2-e m3a. — CII6.:
[Turep, 2003. — 480 c.: ni.

bubnmoreunslii poHA yKOMITJIEKTOBAH MeUaTHBIMM U3JIaHUSIMU U3 pacyeta He MeHee 0,25
AK3EMILIpa KaXJA0r0 U3 U3JaHHM, YKa3aHHBIX BbIIIE HAa Ka)KJI0r0 00ydarolerocs: u3 4ucia JIuil,
OJTHOBPEMEHHO OCBAMBAIOIIUX COOTBETCTBYIOIIYIO TUCIUIUIMHY (MOIYJIb).

6.2. MeToanyeckne yKazaHusi, peKOMEHIALMH U Ipyrue MaTepuaJibl K 3aHATUSIM

6.2.1.MeTroauueckrue peKOMEHIALNHU 110 OpraHU3aluu ay TUTOpHOI paboThl. [IpuHATH Y4eOHo-
MeroauueckuM coBetoM HI'TY um. P.E. Anekceesa, mpotokos Ne 2 ot 22 anpenst 2013 1.
ONEeKTPOHHBIN azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_d
ocs_ngtu/metod_rekom_auditorii.PDF

6.2.2.Meromuueckne pPEKOMEHIAIMHM I10 OpTaHW3allMd W TUTAHUPOBAHHIO CaMOCTOSITEIHHOMN
paboThI CTYJEHTOB 1o JucuuIuinHe. [IpuasaTel Yue6Ho-meroandeckum coeroM HI'TY um.
P.E. AnekceeBa, mpotokon Ne 2 or 22 anpens 2013 r. DIeKTpOHHBIM ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_d
ocs_ngtu/metod_rekom_srs.PDF

6.2.3.YueOnoe mnocodbue «IIpoBeneHue 3aHATHH C NPUMEHEHHEM WHTEPAKTUBHBIX (opM u
MeTo0B 0oOyuenus», Epmakoa T.U., MBamkun E.I'., 2013 1. DnekTpoHHBIH aapec:
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https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_srs.PDF
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/metod_rekom_srs.PDF

https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod d
0cs_ngtu/provedenie-zanyatij-s-primeneniem-interakt.pdf

6.2.4.YdeOHoe nocodue «Opranu3aius ayaquTopHOH paboThl B 00pa30BaTEIbHBIX OPraHU3aIIHIX
BeIcuiero oOpasoBanus», VMBamkun E.I'., Xyxosa JLIL., 2014 r. DnekTpoHHBIH anpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod d
ocs_ngtu/organizaciya-auditornoj-raboty.pdf

6.2.5.M€TOI[I/IIIGCKI/IC PECKOMCHAAWH 110 OpraHU3allun J'Ia60paT0pHBIX 3aHATUU U BBIIIOJIHEHUIO
nabopatopHbIX padot mo aucHumuinHe. [IpuHaTel YueOHo-MeToaudeckum coBetom HI'TY
uMm. P.E. AnekceeBa, mpotokon Ne 2 ot 22 ampens 2013 r. DaeKTpoHHBIN ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_d
ocs_ngtu/metod rekom laby.PDF

7. AH®OPMAIIMOHHOE OBECHIEYHEHHUE JUCHUIIJINHbI

VY4ueOHbII mpouecc MO JAUCHUIUIMHE O0ecriedeH HEeOOXOIUMBIM — KOMILIEKTOM
JIMIIEH3UOHHOTO M CBOOOJHO PaCIpOCTPAHSAEMOr0 MPOrPAMMHOTO OOECIICUYCHHUsS, B TOM YHUCIIC
OTEUYECTBEHHOTO TMPOU3BOJACTBA (COCTaB IO AMCIHUIUIMHE orpeaesieH B Hacrosmed PIIJ] u
MOJJIC)KUT OOHOBJICHUIO NTPU HEOOXOAUMOCTH).

7.1. [lepeyenb UHGOPMANUOHHBIX CIIPABOYHBIX CHCTEM

JlucuumniauHa, OTHOCUTCS K TpyMNe MUCIUIUIMH, B paMKaX KOTOPBIX Mperojaraercs
HCIIOJIB30BaHHUEC I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOTHH KaK BCIIOMOTaTEIbHOTO HHCTPYMCHTA.
NudopmanioHHple  TEXHOJOTUU TMPUMEHSIOTCS B CIEAYIOIIMX  HANpaBICHUSX:
opopmiieHHE Y4YEOHBIX padoT (KypCOBBIX paboOT), OTYETOB IO JIAOOPATOPHOMY 3aHSITHIO,
UCIIONIb30BAaHUE  DJIEKTPOHHOM  00Opa3oBaTeNbHOW  Cpelbl  HMHCTUTYTA,  HCIOJIb30BaHUE
CHEIHMATM3UPOBAHHOTO MPOTPAMMHOTO  O0ECIIeUeHUs, OpraHu3alus B3aWMOJCHCTBHA C
00y4aromyMUCs MOCPEACTBOM 3JIEKTPOHHOM MOUTHI.
Ta6muma 11
ITepedeHnb 31eKTPOHHBIX OHOTHOTEYHBIX CHCTEM

Ne HaumenoBanue 36C Ccplika k 9bC
KOHCYIIbTaHT CTyIeHTa http://www.studentlibrary.ru/
2 | Jlaup https://e.lanbook.com/

7.2. IlepevyeHb JMIEH3HOHHOTO M CBOOOIHO PACHPOCTPAHIEMOr0 MPOrPAMMHOIO
obecneyeHus, B TOM YHCJie 0Te4eCTBEHHOT0 NMPOU3BOACTBA, HEOOXOAMMOrO /sl OCBOEHHUS
AU CIUTITHHBI

B TabGnuue 12 mpuBeneH nepedeHb NpOrpaMMHOTO 00€CTIeYeHHs], KOTOPbI MOXET ObITh
MCIOJIb30BaH 00yYarolMMUCS MPHU BBINOIHEHUH paboT B 00pa30BaTeIbHON OpraHU3aliy.
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Tabnuna 12
IIporpammHoe oGecnieueHue

Ne IIporpammHoe obecneyenne, HCNoab3yeMoe B IIporpammHoe o6ecnieuenne cBOOOTHOTO
n/n YHUBEPCUTETE HA JOTOBOPHOH OCHOBE pacnpocTpaHeHus

1 Microsoft Windows 10 (mogmucka MSDN | Microsoft Edge

700593597, moamucka DreamSpark Premium, | (Bxomur B coctas Windows)

19.06.19)
2 Microsoft Office 2010 (JIunensus Ne 49487295 or | OpenOffice

19.12.2011) https://www.openoffice.org/ru/
3 Adobe Acrobat Reader DC

https://www.adobe.com/ru/acrobat/pdf-reader.html

B Tabmmmne 13 yka3an mepedeHb npod)ecCHOHANBHBIX 0a3 JaHHBIX U MH(GOPMAIIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPBIM o0ecrieueH JocTy (yAaaeHHbINA JOCTYII).

Tabmuma 13
IlepeyeHb coBpeMeHHBIX MPO(EeCCHOHATBHBIX 023 TaHHBIX
U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

. OCTYII K pecypc aJICHHBIH A0CTYII C
Ne HaunmeHnoBanue npogeccuOHAIBLHOM 0a3bl Aoctyn Kk pecypey (y1 HOCEYT
. YKa3aHUeM CChLIKH/I0CTYN U3 JOKAJIbHOMN ceTH
n/n | JaHHBIX, THGOPMALMOHHO-CIIPABOYHOH CHCTEMBbI
YHUBEPCUTETA)
1 | ba3a naHHBIX CTAHIAPTOB U PETIIAMEHTOB https://www.gost.ru/portal/gost/home/standarts
POCCTAHJAPT
2 | Ilepeuens mpodeccroHANbHBIX 033 JAHHBIX https://cyberpedia.su/21x47¢0.html
MH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM
3 | CunpaBounas npaBoBast cuctemMa JIOCTYTI U3 JIOKATBHON CETH
«Koncynprantllinrocy

8. OBPA3OBATEJIBHBIE PECYPCBI JJIs1 UTHBAJIMAOB U JINL C OB3

B Tabmuue 14 yxa3aH mnepedeHb OOpPa30BaTENIBHBIX PECYPCOB, UMEIOIUX (OPMBI,
QIaTITUPOBAHHbBIE K OTPAHWYCHUSM UX 370POBbS, & TAKXKE CBEJCHHS O HAJTHYUH CIEIHATBHBIX
TEXHUYECKUX CPEJICTB 00YUEeHNUsI KOJUIEKTUBHOTO U MHIMBUAYAIBHOTO MOJIb30BAHHUS.

Tabnuma 14
06p33OBaTeJIbeIe PECYPCHI IJIsA HHBAJIUI0B H JIMII C OB3
No Ilepeuenb 00pa3oBaTe/LHBIX PeCypcoB, CaeleHUsI 0 HAJIMYMH CTIEHMATBHBIX
. /;1 MPHCIOCOOTEHHBIX JJISI HCTIOJIb30BAHUS TeXHHYECKHX CPEeICTB 00yYeHHsI KOIEKTHBHOTO
uHBaJIUAaMu 1 aunamu ¢ OB3 M MHAUBHIYAJBHOI0 N0J1b30BAHUS
1 OBbC «KoHCYJIbTaHT CTYAEHTa» 03BYYKa KHHT ¥ YBEIMYCHUE MIpUPTA
2 OBbC «JlaHb» CHennarbHOe MOOMIIEHOE PUIIOKEHUE —
CHUHTE3aTOp PEYH, KOTOPBI BOCIIPOU3BOJUT TEKCThI
KHUT 1 MCHIO HABUTAlIUU
3 9BC «¥Opaiit» Bepcust s cIIabOBHIISIIIAX

Cornacuno @enepanbHoMy 3akoHy 00 oOpazoBanuu 273-®3 ot 29.12.2012 r. ct. 79, 0.8
«IIpodeccnonanpHoe oOydeHne u NpodecCHoHAIbHOE 00pa3oBaHUE OOydYaOIMIMXCS C
OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 37I0POBbSI OCYIIECTBIIAIOTCS Ha OCHOBE 0Opa30BaTENIbHBIX
porpaMM, aJanTHUPOBAHHBIX MPH HEOOXOJUMOCTH JUIsl 0Oy4eHHUs YKa3aHHBIX OOy4YaroIIUXCsI».
AOII pa3pabarbiBaeTcs O KaX0W HANPaBIEHHOCTH TP HATMYKU 3asIBICHUHN OT 00y4aromuxcs,
ABJIAOIINXCA NHBAJIMAAMU UJINU JINIIAMU C OB3 1 U3BIBUBIINX KeJIaHUE 00 O6y‘IeHI/II/I 10 JTaHHOMY
TUIy 00pa30BaTEeNbHBIX IPOTPAMM.
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JUMOE U1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLECCA IO JTUCHUIIJIMHE

VYueOHbBIE

ayauTopun Uil OpOBCACHUA

O60py,HOBaHI/IeM U TEXHUYCCKUMHU CPEACTBaAMU O6yLIeHI/ISI.

B tabnuue 15 nepednciensr:

3aHATHH  T10 JUCIHUITIINHE,

OCHaIlICHBbI

e yueOHbIC ayJUTOPUU JUIS NPOBENEHUS Y4EOHBIX 3aHATHH, OCHALICHHbIE 00OPYIOBaHUEM U
TEXHUYECKUMU CPEICTBAMH 00y4EHUS;

® JTIOMCIICHUA

JUIS

CaMOCTOSITENIbHOM  paboThI
KOMITbIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO MOJAKIIIOYEHHUS K CETH

oOyyarommxcs,

KOTOpbIE  OCHAIIIEHbI
«AnTepuery» wu

obOecrieueHreM JIOCTyIa B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa3oBarenbHyto cpeny TN
HI'TY.

Taomuma 15

OcHaleHHOCTh AYIUTOPHUH M MOMeLeHUIl VISl CAMOCTOSATEeIbLHOMI
PadoThI 00yuyarommMxcsi M0 JUCHUIINHE

HaumeHoBaHMe ayMTOPHUI U

OcHaleHHOCTh ayTUTOPHIi

Hepeqeﬂb JIMIHCH3UOHHOI'0

3aHATHHA, Hmkeropomackas oo, T.
JzepxxuHck, yi. Ialinapa, 1. 49

Ne : N . NMPOrpaMMHOro odecneyeHms.
noMemeHui st MOMeIeHuii ¥ MoOMeIleHHil 1151
n/n . " PexBH3UTHI
CaMOCTOSITEJbLHON padoThI CaMOCTOAITEJbLHOMH padoThI
TOATBEPKAAIOIIEro T0KyMeHTa
1 1321 Aynuropus w1 | MynsTuMenuitHoe
JMEKIMOHHBIX W TPAKTHYECKUX | 000pyAOBaHHWE,  BO3MOXHOCTH

MOJKITIOYCHNS HOYTOyKa

2 1324 Aynuropus w1 | MynsTuMenuitHoe
JMEKIMOHHBIX W TPAKTHYSCKUX | 000pyAOBaHWE,  BO3MOYKHOCTD
3aHATHIA, Hmkeropoackas 061., T. | TOOKIIOYEHUS HOYTOYKa
Jzepxunck, yiu. laiinapa, 1. 49
3 1329 Aynutopus g | MynsTuMenuitHoe
JIEKIIMOHHBIX W TMPAKTUYECKUX | 000OpyJOBaHUE,  BO3MOXKHOCTH
3aHsTuid, Hrkeropockas o671., T. | MOAKIIOYEHUST HOYTOYyKa
Jzepxxunck, yiu. aiinapa, 1. 49
4 1234 Hayuno-texunnueckas | IlepconanbHbie KoMIbtoTepel, | o  Microsoft Windows 10
6ubnnoreka A1 HI'TY, | Habop y4eOHO-HaT I THBIX JIomainss (mocraska ¢ 1K)
CTYICHUYCCKHIA YHTAIBHBIA 3all, | TOCOOmiA e LibreOffice 6.1.2.1.
Hwuxeropoackas 0011., T. (cBobomnOE T1O)
HzepxuHck, yi. I'aiinapa, 1. 49 o FoxitReader (cBoOOmHOE
110)
5 BII AT HI'TY, xomnetotepHbie | [lepcoHanbHble KOMIIbIOTEpEL, | e  Microsoft  Windows 10
3ambl 1-4, Hmkeroposckas o01., | HOAKIIOYCHHI K ceTH «HTepHEeT (moanucka MSDN
r. I3epxuHCK, yiu. ['afinapa, 1. 49 | 1 oOecrneynBarOT IOCTYN B 700593597, MTOAMHUCKA
JJIEKTPOHHYIO HH()OPMAIMOHHO- DreamSpark Premium,
00pa30BaTeILHYIO cpeny 19.06.19)
YHUBEPCUTETA e Microsoft Office 2010

(JTutienzus Ne 49487295 ot
19.12.2011)

e OpenOffice (cBoGOHOE
1§(0)]

e Mozilla Firefox (cBoGoxHoe
1§(0)]

e Adobe Acrobat Reader DC
(cBoGoanoEe T10)

e  Koncynerantllmoc  (I'TIJ
Ne  0332100025418000079
ot 21.12.2018)

22



10. METOAUYECKHUE PEKOMEHJAIIMU OBYYAKOIIIUMCHA
ITO OCBOEHMIO TN CIUITJIMHBI

10.1. O0mue MeToaMYECKHE PEKOMEHJANMU Ui O0YYAIOIIMXCH [0 OCBOEHUIO
AUCIHHUIIMHBI, 00pa30oBaTeibHbIE TEXHOJIOTHH

JlucuuiuinHa — peanu3yercss I[OCPEICTBOM  IPOBEJIEHHMs KOHTAKTHOM  paboThl ¢
oOyuaromuMucs (BKJI0Yas IPOBEJCHUE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH ), CAMOCTOSTEIbHON
paboThl 00yYaIOLIMXCS U TPOMEKYTOUHOM aTTeCTaLMH.

KonraktHass paborta: aynuTopHas, BHEAayIWTOPHAs, TAKXKe MOXKET IPOBOAUTHCS B
3JIEKTPOHHON MH(POPMALMOHHO-00pa30BaTEIbHON Cpejie yHUBEPCUTETA.

[IpenogaBanue  AMCUMILIMHBL  BEAETCA C  IPUMEHEHUEM  CIEAYIOUIMX  BHUJOB
00pa30oBaTeNbHBIX TEXHOJIOTUIL:

e QaUIbHO-PEUTHUHIOBasl TEXHOJIOTUS OLIEHUBAHMUS;
® TEKYyNIUi KOHTPOJIb 3HAHUW B ()OpME ayTUTOPHBIX KOHTPOJIBHBIX PAOOT M TECTUPOBAHUSI.

IIpu npenonaBanuu aucuuiuiHbl «IIporpaMMHoe oOecrieueHHe CUCTEM YIpaBIICHUSY,
UCIIOJIB3YIOTCS COBPEMEHHbIE O00pa30BaTEJIbHbIE TEXHOJIOTMM, IO3BOJISIOLIME IOBBICUTH
AKTUBHOCTh OOYYaIOLIMXCS MPU OCBOEHUU MaTepuasla Kypca U MpeAOCTaBUTh UM BO3MOKHOCTh
3¢ (HEeKTHBHO PeaTN30BaTh YaChl CAMOCTOSTEIIBHON paOOTEHI.

JIeKUMOHHBIN MaTepHall CONPOBOXKIAETCSI KOMIIBIOTEPHBIMU TPE3CHTALUSAMHU, B KOTOPBIX
HarJsHO TPENOJHOCATCA CBEIEHUS pa3IMYHbIX pa3JelioB Kypca, UYTO JaeT BO3MOXKHOCTh
00CyIUTh MaTepuai ¢ 00y4yaroIUMHUCS BO BpeMs YTEHHUs JIEKLUI, aKTUBUPOBATh UX JI€ATEIILHOCTh
IIPY OCBOCHUU MaTepuasa.

Ha nexkumsx um 1aOoOpaTOpHBIX 3aHATUAX PEAINU3YIOTCS MHTEPAKTHBHbBIE TEXHOJOIMH,
IPUBETCTBYIOTCS BONPOCHl U OOCYXXJEHUS, MCIONb3YETCSd JIMYHOCTHO-OPUEHTHUPOBAHHBIN
HOJXO0/1, TEXHOJIOTUs pabOThl B MAJIbIX IPYMIAX, YTO MO3BOJSET 00yYarOIUMCS MPOSBUTH ceOs,
IOJIyYUTh HABBIKM CaMOCTOSITEJIbHOTO HM3yY€HHUs MaTepuasa, BBIPOBHITH YPOBEHb 3HaHWU B
rpynme.

Bce Bompocel, BO3HUKINIKME HPH CaMOCTOSITENbHONM padOTe Haj JOMAIIHUM 33JaHHEM
noapoOHO pa3duparoTcs Ha Ja0OpaTOPHBIX 3aHATUAX M JeKuusax. IIpoBojsaTcs rpymnmoBbie
KOHCYJIbTAallUM C UCIOJb30BaHUEM KaK BCTped ¢ OOYy4aroUIMMHCS, TaK U COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHOIOTHI (BUACOKOH(DEPEHIIUS U AIEKTPOHHAS 110UTa).

WNHunuupyercss akTUBHOCTh O0YYarOIIMXCs, TOOMIPSAETCS 3aJJaHue JI0ObIX BOMPOCOB 1O
MaTtepuaily, TpakTHUKYeTCsl HWHAMBUIYalbHbIH OTBET Ha BONPOCHl  oOyuaromierocs,
PEKOMEHAYIOTCS METObI YCIIEIITHOI'O CAaMOCTOSITENILHOTO YCBOCHUS MaTepuaia B 3aBUCUMOCTH OT
YPOBHsI €ro 6a30BOI MOJTOTOBKH.

Jlnsi OLIeHKM 3HaHMM, yMEHUH, HaBBIKOB U YpPOBHSA C(HOPMHUPOBAHHOCTH KOMIIETEHIMU
pUMEHsIeTCs 0alNIbHO-PEUTUHIOBasi CUCTEMA KOHTPOJIS M OLIEHKH YCIEBAEMOCTU 00y4aroIIUXCsl
B IIPOLIECCE TEKYLIETO KOHTPOJIS.

[TpomexxyTouHast aTTecTalus NPoBOAUTCS B (hOpME 3aueTa ¢ OIEHKOU C YU4eTOM TeKyIIei
yCIEBAEMOCTH.

Pe3yabTraTr 00yueHusi cunTaercs c(pOPMHPOBAHHBIM HA MOBBLILICEHHOM YPOBHE, €CIU
TEOPETUYECKOE COJEeP)KaHUE Kypca OCBOGHO TMOJHOCThIO. IIpum yCTHBIX cobeceqoBaHUsIX
oOydaromuiicss MCUepNbIBAOIIE, IMOCIEI0BATEIbHO, YETKO W JIOTHUECKHM H3JlaraeT y4deOHbIN
MatepHual, CBOOOJHO CIpaBlIsieTCs € 3aJayaMH, BONPOCAaMH M JPYTUMH BHJAMH 3aJlaHHH,
HCIIOJIb3YET B OTBETE JAOIMOJIHUTENbHBIN MaTepHrall. Bee mpenycMoTpeHHble paboyeil mporpaMMoit
JUCLUMIUIMHBL 3aJ]aHdsl BBIIIOJHEHBI B COOTBETCTBHUHM C YCTAHOBJIEHHBIMH TpPeOOBaHUSIMH,
oOydaromuiics  CHocoOeH  aHAJIMW3UPOBaTh  IOJYYEHHbIE  pe3ysibTaTbl,  IPOSBISAET
CaMOCTOSITENIbHOCTD IIPH BBIITOJIHEHUH 3aJJaHUM.

Pesyabrar 00yueHusi cuuraercsd C()OPMHUPOBAHHBIM HA IOPOrOBOM YPOBHE, €CIHU
TEOPETUYECKOE COJIepP)KaHUEe Kypca B OCHOBHOM OCBO€HO. IIpum yCTHBIX cobecenoBaHUsIX
oOydaromuiicss Nmocae0BaTeIbHO U3JIaraeT yuyeOHbI MaTepual, MpH 3aTpyAHEHUSX CIocoOeH
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1I0CJI€ HaBOJAALIMX BOINPOCOB MPOJOJIKHUTE 00CYKIEHHE, CIIPABISIETCS € 3ajauaMy, BOIPOCAMHU U
JpYyTUMH BUJAMH 33JjaHUi, TpeOyIOIUX MpUMEHEeHUs 3HaHui. Bce mpenycmMoTpenHblie paboueit
IIPOrpaMMOM  JUCLMIUIMHBL 3aJaHMsl BBINOJIHEHBI B COOTBETCTBUM C YCTAHOBJICHHBIMU
TpeOOBaHUSAMH, O0OyJaIOUIHIiCA CIOCOOEH aHATM3UPOBATh MOJNyUYEHHBIE PE3yJIbTAaThl, MPOSBIISAECT
CaMOCTOSITEJIbHOCTb 1P BBIITOJIHEHUU 3aJaHUMH.

Pe3ysabTaT 00yuyeHHs] cuMTaeTcsi Hec()OPMHPOBAHHBIM, €CIU OOyYaIOMIMHCA MpU
BBINOJIHEHUH 3aJaHUi HE JIEMOHCTPUPYET 3HAHUH y4eOHOro marepuaia, JOIyCKaeT OLIMOKH,
HEYBEPEHHO, C OOJBIIMMHU 3aTPyJAHEHHUSMH BBINOJHSAET 3a/JaHUs, HE JIEMOHCTPUPYET
HEOOXOIUMBIX YMEHHMH, KaueCTBO BBINOJIHEHHBIX 33JaHUM HE COOTBETCTBYET YCTAHOBJIEHHBIM
TpeOOBaHUAM, Ka4eCTBO WX BBHIMOJHEHHS OLIEHEHO YUCIOM OajsIOB HIDKE TPeX IO OIEHOYHOU
CUCTEME, YTO COOTBETCTBYET JONOPOrOBOMY YPOBHIO.

10.2. MeToauyeckue yKa3aHus J1JIsl 3aHATHI JIEKIMOHHOI0 THIIA

JIGKIIMOHHBIN KypC TMpeNnojiaracT CHUCTEeMAaTU3UPOBAHHOE W3JI0KEHHUE OCHOBHBIX
BOIIPOCOB TEMATHUYECKOTO TIaHA. B X0/1e TeKIIMOHHBIX 3aHSATHI PACKPBIBAIOTCSI 0230BBIC BOIIPOCHI
B paMKaX Ka)KI0H TeMbl TUCHUIUIHHBI (TabauIel 5 1 6). O003HAYAIOTCS KIIFOYEBbIC ACIIEKTHI TEM,
a TaKKe JeNaloTCs aKIEeHThl Ha HauOoJiee CIIOKHBIE W BaXKHBIC TOJOXKEHHUS H3y4aeMOro
Marepuaia. MaTepuaibl JISKIIUN SBIISIOTCSI OMIOPHOW OCHOBOM TSI TIOATOTOBKU O0YYAIOIIMXCS K
1ab0opaTopHBEIM paboTaM ¥ BBITIOJHEHUS 3aJaHUK CaMOCTOSITCIILHOW paboOThl, a TakkKe K
MEPONPUATHIM TEKYIIETO0 KOHTPOJIA YCIEBAGMOCTH M IPOMEXKYTOYHOW aTTeCTallud IO
JUCITUTLTAHE.

10.3. MeToanueckne YKa3aHUsi MO OCBOCHHI) THCIHUIUIMHBI Ha JIA0OPATOPHBIX
padorax

[ToarotoBky K Kaxaol nabopaTopHoi pabore oOydarolIuics AODKEH HauyaTh C
O3HAKOMJICHHSI C TUTAHOM 3aHSITHS, KOTOPBIM OTPa)KaeT COJEP)KAHHE MPEIOKEHHON TEMBI.
Kaxxnas BeimonHeHHast paboTa ¢ ohOpMIEHHBIM OTYETOM MOJICKHUT 3aIIUTE Y MPernoaBaTes.

[Ipu onleHnBaHNU Ta6OPATOPHBIX PAOOT YUUTHIBACTCS CIETYIOIIICE:
® KauyeCTBO BBIMOJHEHUS SKCIIEPUMEHTATHHO-TIPAKTUUECKONU YaCTH paOOThI U CTETICHb

COOTBETCTBUS Pe3yJIbTaTOB PAOOTHI 33JaHHBIM TPEOOBAHUSM;
e KadecTBO O(hOpPMIIEHUS OTYETA MO padoTe;
® KayecCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI TIPH 3aAIIUTE paOOTHI.

10.4. MeToanueckne yKa3aHus 1Mo CaMOCTOSITEIbHOI padoTe 00y4aromuxcst

CamocrosiTenbHast pabota obecrneuyuBaeT MOATOTOBKY OOyYaroIIMXCS K ayJIUTOPHBIM
3aHATHSIM U MEPONPHUATUSAM TEKYIErO KOHTPOJI U MPOMEKYTOYHON aTTECTalMH 110 U3y4aeMon
JUCHUIUINHE. Pe3ynbTaTel 3TOM MOATOTOBKH MPOSIBISIOTCS B aKTHMBHOCTH OOydarolIMXCsl Ha
3aHATUAX U B Ka4eCTBE BBIOJHEHHBIX 3aJaHUM NIl CAMOCTOATENBbHOM paboThl U APYruxX Gopm
TEKYIIET0 KOHTPOJIS.

IIpu BHINONHEHUH 33AaHUN I CAMOCTOSTENIHOW pabOThl peKOMEHIyeTcsl MpopaboTKa
MaTepUAJIOB JIEKIUUA MO0 KaXKJIOM NPONACHHONW TeMe, a TakKe H3YyYeHUE PEKOMEHIYyeMOu
JUTEPaTypBl, IPEICTAaBICHHON B pa3zaene 6.

B mpouiecce camocTosTensHOM paboThl IPU N3YYEHNUN AUCHUILIMHBI 00y4aroIuecs MOTyT
paboTaTh Ha KOMIBIOTEPE B CIEIUATU3UPOBAHHBIX ayTUTOPHUSX JJIsI CAMOCTOSTEIBHON pabOThI
(tabmuua 15). B ayautopusix umeetcs J0CTyn 4epe3 HHPOPMaAIMOHHO-TEIEKOMMYHHUKAIIHOHHYIO
ceTb «VIHTEpHET» K AJIEKTPOHHOW HH(POPMALMOHHO-00pa30BaTENbHON cpelle YHUBEpCUTETa
(OUOC) wu onexkrpoHHoit Oubmnoreunoit cucreme (OBC), rae B SIEKTPOHHOM BUJE
pacrionararorcsi y4yeOHble U y4eOHO-METOAMYECKHE MaTepuallbl, KOTOpbIE MOTYT OBITh
HCIIOJIb30BaHBI JIsl CAMOCTOSATEIbHON PaOOThI MPU U3YUYEHUU AUCLUTIINHBI.
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11. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISI OCBOEHUSA AU CLHUITIJIMHBI

11.1. TunmoBbIe KOHTPOJIbHBIE 33JaHUS WJIM MHbIe MATEPHAJbI, HEOOXOIHUMbIE JIJIsI
OlleHKW 3HAHWH, yMeHMii, HABBIKOB W (MJIH) ONBITA B XOJ€ TEKYIIero KOHTPOJIA
ycrneBaeMocTH

JUis  TeKymiero KOHTPOJsS 3HAHWK OOydYaromuxcs MO JUCIHUILUIUHE MPOBOIUTCS
KOMILICKCHAsI OIICHKA 3HaHUi, BKITIOYAIOIIas
® TIPOBEJICHHE JTAOOPATOPHBIX padoT;
® ayAWTOPHOE TECTUPOBAHHE IO PA3TUIHBIM pa3/ieiaM JUCIUTUINHEI,
® MPOBEJCHUE ayTUTOPHBIX KOHTPOJILHBIX PadOT MO pa3InIHBIM pa3jiesaM JIUCIUTUTHHEL.

11.1.1. TunoBble 3a1aHu AJ151 JIAOOPATOPHBIX PadOT
TunoBsle 3aganus 11t 1a00paTOPHBIX pabOT MpUBEACHHI B 1I. 5.1.

11.1.2. TunoBbIie TeCTOBLIE 3aaHUA

[Ipumeps! TecTOBBIX 3aAaHul npuBeneHbl B 11.5.1. TecToBble 3ajaHus MO AUCLUUILIMHE B
IOJHOM o0OBeMe XpaHATcs Ha Kadenape «ABTOMaTH3allMs, SHEPreTHKa, MaTeMaTHKa U
MH(OPMaLIMOHHbIE CUCTEMBIY.

11.1.3. TunoBbie 3a7aHusl 111 KOHTPOJILHOH PadoThI
Tunossie 3agaHus 1)1 KOHTPOJIBHBIX PaOOT MPUBEACHBI B II. 5.1.

11.2. TunoBbie KOHTPOJIbHBbIE 3a/IaHUSl WJIM MHbIe MAaTepHUAJIbl, HeO0OX0AUMbIE I
OLIEHKM 3HAHUI, yMeHUIi, HABBIKOB M (WJIH) ONBITA B X0/1€ MPOMEKYTOYHOM aTTeCTAIlUM T10
AUCHUILINHE

dopma NpoBeICHUS TPOMEKYTOUYHOM aTTECTALMH 110 TUCIUIIIIMHE — 3a4€T C OLEHKOM: IO
pe3ylbTaTaM HAaKOMUTEIBHOTO peWTHHTra s oOydwarommxcs ouHOW Qopmbl wiu B (opme
ayIUTOPHOTO TECTUPOBAHUS, TUO0 B (hOpPME YCTHOTO cOOECEAOBAHUS Il 00YJArOITUXCSl OYHOU U
3a04HOM (hopmbl. PermamenT TectupoBanus — 1 muHyTa Ha 1 Bompoc.

Bomnpocel k 3a4eTy ¢ OLleHKOH

1. CraHoBieHue W pa3BUTHE IPOrPaMMHOTO OOECNEUYEHHs] CHCTEM YIIpaBJICHUS: 3aJauu
aBTOMATHU3AIMHU U onepaironHas cuctema \Windows.

2. SI3BIKM TIPOTPaMMHUPOBAHMS BBICOKOTO YPOBHS JUIS DPEIICHHWS 3aqad aBTOMAaTH3AllWH.
JIOCTOMHCTBA U HEJIOCTATKH.

3. Hcnonp3oBaHMe CHENHMANTM3UPOBAHHBIX TPOTPAMMHBIX CPEJICTB aBTOMATH3AllMA W UX

PEUMYLIECTBO.

BusyanbHoe 1 rpadguueckoe mporpaMMHUpOBaHHE 3a/1a9 aBTOMATH3AIIHH.

['paduueckuii uHTEpdeiic Kak BaXHOE JOCTHXKEHHE PA3BUTHUS CPEICTB JUCHETYEPCKOTO

yTIpaBJICHUSI.

6. OTKpBITOCTH MPOrPAMMHOI0 0OECIIEUeHHUs U TPOrpaMMHBIE CPEJICTBA aBTOMATU3AIUH.

7. CBs3b mporpaMMHOro obecriedeHuss ¢ (PU3NYECKUMH yCTPOMCTBaMH B CHUCTEMax
aBTOMAaTH3alMu ¥ TexHomorun Windows.

8. ba3pl TaHHBIX U CHCTEMBI aBTOMATH3AIINH.

9. OmnepaioHHbIE CUCTEMBI PEAIBHOTO BPEMEHHU B CHCTEMax YIpaBlIeHHs.

10. Beenenue B Texnosoruo OPC (OLE for Process Control).

11. OPC-cepBep u OPC-kimeHT: ctaniapTuzaius nHTepeiicoB B3auMOAEHCTBHS TPOrPaMMHOTO
U anmnapaTHOro oOecreYeHus..

12. Cocras Texnonorun OPC: THITBI cepBEpOB.

13. OPC-DA: oomen manubiMu Mexay kaueHTamu (SCADA) u cepBepamu (CpeacTBa TOJICBOM

ok
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

ABTOMATHKH ).

Bsenenue B SCADA.

OcHoBublie pyHkmn SCADA.

HMI SCADA: pa3paboTka 4esi0BeKO-MallIMHHOTO HHTEpdeiica.

SCADA kak cuctema IMCIETYEPCKOro YIpaBICHUS.

SCADA kak 4acTh CUCTEMbI ABTOMaTHYECKOI'O yIIPaBIEHUS.

SCADA u xpaHeHue UCTOPUHU TEXHOJIOTUUECKOTO Mpolecca.

Bezonacnocts SCADA.

Oo6mecucremusie pynkiuu SCADA.

WuctpymenTanbhble cBoiictBa SCADA-cuctem.

Okcmtyaranonuslie cBorictBa SCADA-cucteM.

CsaoiictBa otkpsiTocTd SCADA-cucrem.

OxoHomuueckas d3¢dextuBHOCTE SCADA-cucTeM.

Texnonorust ananu3a u Beioopa cucreMbl SCADA.

TexHonoruss MNOCTPOEHUS CHUCTEMBbI OTOOpaxkeHuss uHpopManuu. PekoMmenmgauuu 1O
IIPOEKTUPOBAHUIO BUIEOKAAPOB CUCTEMbI BU3yaJIU3alUH.

[IpoGiieMbl  HWCMONB30BAHHS  ANTOPUTMHUECKUX  SI3BIKOB AL IPOTpaMMHUpPOBAHUS
MHUKPOIPOIIECCOPHBIX  KOHTPOJUIEPOB. TpeOdoBaHWS K CHEIHMAIM3HUPOBAHHBIM SI3bIKAM
MPOMBINIJICHHONW aBTOMATHU3AIIHH.

Cuctembl nporpamMmMmupoBanus Ha si3bikax MOK 61131-3. Llenu co3panus craniapTa Ha S3bIKA
MPOrPaMMHUPOBAHUS MUKPOTIPOIIECCOPHBIX KOHTPOJIIEPOB.

XapaKTepUCTUKU M MPUHLUIIBI S3BIKOB MTporpammupoBanust MOK 61131-3.

Br16op si3bIka mporpaMMHpOBaHUS MOJ KOHKPETHYIO 3a1ady. TekcToBble, ISl UHKEHEPOB-
OpOTPAMMHUCTOB, M rpaduyeckue, sl HHXKEHEPOB TI0 aBTOMATH3alMH, S3BIKH
MPOrPaMMHUPOBAHUS MUKPOTIPOIIECCOPHBIX KOHTPOJIIEPOB.

SI3bik peneitHo-koHTAaKkTHBIX cxem LD (Ladder Diagram). 3amuck mporpammel. Pemraembie
3agaun. JlocronHcTBa u HenocTaTku. CBA3b ¢ ApyruMH sA3sikamu MOK.

SI3pik nmarpamm  ¢GyHKuuMoHanbHBIX OnokoB FBD (Function Block Diagram). 3ammch
nporpammel. Pemaemsle 3agaun. JlocromHcTBa M HepocTaTku. CBsA3b € APYTUMH SI3BIKAMU
MDOK.

SI3pIk mocsen0BaTe bHBIX GyHKIMOHATBHBIX cxeM SFC (Sequential Function Chart). 3amuce
nporpammel. Pemmaemsle 3agaun. JloctomHcTBa M HepocTaTku. CBsA3b ¢ APYTUMH SI3bIKAMU
MDOK.

S3wik criuckoB mHCTpyKiwid 1L (Instruction List). 3anucek nporpammel. Perraembie 3amadn.
JocrounctBa u HepocTaTKu. CBA3b ¢ ApyrumH sa3sikamu MOK.

s3Ik cTpykTypupoBanHoro tekcta ST (Structured Text). 3ammck mporpammel. Perraembie
3anaun. JlocronHcTBa u HegocTaTKu. CBA3b ¢ ApyruMH A3pikamu MOK.

26



		2025-09-17T13:32:40+0300
	Петровский Александр Михайлович




