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1. HEJIX OCBOEHUSA

enp n3ydeHus AUCHUIUIMHBI — HAy4YUTHh CTYICHTOB OCHOBaM pabOTHI B COBpeMEHHOW KommbloTepHOH cpene MATLAB nHa
HpUMeEpe BBINOJIHEHUS MOJCIMPOBAHUS 3JIEMEHTOB CHUCTEM YIPABJICHHUS, a TaKkke CHOPMHUPOBATH y CTYICHTOB HAaBBIKU I10
BBIIIOJIHCHUIO IPOSKTUPOBAHMs B crielrann3upoBannbix nakerax WinCC u STEP 7.

3anaun u3ydeHHs AUCHUIIINHBL:

1. OcBoeHHe CTyJEHTaMH METOJMYECKOTO IIOJIX0Ja M MPOIEAyp, HEOOXOAMMBIX U MOJESTHPOBAHUS M MPOEKTHPOBAHHS
3JIEMEHTOB CHCTEM YIIPABICHUSL.

2. HayunTs 00ydJaromuxcst BBITOIHATE PabOTHI, CBSI3aHHBIE C MOAEINPOBaHHeM B rmakete Matlab.

3. HayunTts oOyuaromuxcst poeKTHpoBath cucteMsl Buzyann3anuu B SCADA cucteme WinCC.

4. HayunTs 00ydJaronuxcst IpOeKTHPOBATh CHCTEMbI aBTOMATH3alUK B cpefie makera Step 7.

2. MECTO B CTPYKTYPE OGPA30BATEJIbHOU NIPOTPAMMBI

uka (pazgen) OIT: | b1.B.]IB
2.1 TpeGoBaHus K NpeABAPUTEIbHOM NOAr0TOBKE 00y4al0LIUXCH:
2.1.1 KomnberoTepHoe o0ecneueHne CreHaibHOCTH

2.1.2 HenpepriBHble cuctemsl (Teopus ynpasneHus)

2.13 MozenupoBaHHe IPOLIECCOB U CHCTEM

2.14 TexHuyeckue u3MepeHus u npruoopsl

2.2 JMCUMIINHBI M IPAKTHKH, /15 KOTOPBIX OCBOEHHE JAHHOH TUCHUILIMHBI HEO0X0IUMO KaK
npeALecTByoIee:

2.2.1 AJanTHBHOE U ONTUMAIBHOC YIIPABICHUE

2.2.2 TexHuueckue cpecTBa aBTOMATU3ALNUU

223 [Ipon3BoACTBEHHAs MPAKTUKA (IKCIITyaTallOHHAs)

3. ”HAUKATOPHI ®OPMUPOBAHUS KOMIIETEHIIA,
COBMEIIEHHBIE C PE3YJIbTATAMU OBYYEHUA 1O JUCHUIIJIMHE

YK-4: Cnoco0en:

- OCYLIECTBJISITH MOUCK JIMTEPATYPbl, KpUTHYECKH MCIO0JIL3Ysl HayuHble 6a3bl JAHHBIX, IPO()ecCHOHAIbHbIE CTAHIAPTHI U
perjiaMeHTbl, HOPMbI 0€30MACHOCTHU U APYrue HCTOYHUKH MH(OpMaLHK;

- OCYLIECTBJISITh NOUCK, KPUTHYECKHUI aHAJIM3 U CHHTe3 HHGopMauu;

- OCYLIECTBJISITH MO/IEJIMPOBAHME, AHAJIM3 U IKCIIEPUMEHTAIbHbIE HCCIeJOBAHMA /ISl pellieHHs1 IPodJjeM B
npodeccuoHATbHOI 00J1acTH

3HaTh: VYK-4-31: 3HaTh HOpMaTHUBHBIE IPABOBbIE AKTHI, METOJUIECKHE MAaTEPHUAIIBI T10 MPOESKTUPOBAHHIO CUCTEM
ABTOMAaTH3aLUU
YMmern: VYK-4-V1: YMeTs Hcnons30BaTh KOMIBIOTEPHBIC TEXHOJIOTUH ISl INITAHUPOBAHNUS U TIPOBECHHS PadoT 1o

MIPOEKTUPOBAHUIO CHCTEM BU3YalU3alUH U CUCTEM YIIPaBJICHUS
YK-4-V2: YMeTb BHIIOIHATS MOIEIUPOBAHNE CHCTEM YIpaBiIeHus B cpexne makera Matlab

YK-3: Cnocoben:

- IPOEKTHPOBATH M Pa3padaTbIBaTh MPOAYKIHIO, POLECCHI H CHCTEMbI, COOTBETCTBYIOLINE MPOQUITI0 06pa3oBaTebHOI
NporpamMmbl;

- BBIOMPATh M NPUMEHSTH COOTBETCTBYIOIIHE METOAUKH MPOEKTHPOBAHNS U Pa3padoTKH, BKIIIOYasi llepe0Bble MeTObI
M TEXHOJOTHH

3HaTh: VK-3-31: 3HaTh OCHOBHBIE IPHHIMIIEI pabOTHI B cpeze makeroB Matlab, Step 7, WinCC;
YK-3-32: 3naTh OCHOBBI MOJICTHPOBAHUSI PA0OTHI KOHTPOJUICPHOI TEXHUKH B makere Step 7.
YMerh: YK-3-Y1: YmMers padorathb B cpene nakero Matlab, Step 7, WinCC
Buajgerb: YK-3-Bl: BrnajieTh HaBbIKAMH BBIIIOJTHEHUS pabOT MO MoA00PY KOHTPOJIEPHON TEXHUKH TOJ] PEMIaeMylo 3aa4y

IIK-1: Cniocoben:

- PACCUMTBHIBATHL PE:KUMBbI Pa00ThI 00bEKTOB NPO(ECCHOHAIBHON 1eATeIbHOCTH;

- NpPUMEHATb MeTOAbl M  TeXHHYECKHe CpPEACTBA  JIKCILUIyATAIMOHHBIX  HCHBITAHWNH W JUATHOCTHKH
3J1eKTPOIHEPreTHYECKOr0 U 3JIEKTPOTEXHHYECKOro 000py/10BaHMA;

- OLlCHUBATh TEXHHYECKOE COCTOSIHHE H 0CTATOYHBIN pecypc 000py10BaHus;

- COCTABJIATH U 0OPMJIATH THIOBYI0 TEXHHYECKYI0 IOKYMEHTALHIO;

- onpefeATHL NapaMeTPhbl 000py10BaHUA 00bEKTOB MPO(ecCHOHATLHOI 1eATeJIbHOCTH;

- o0ecneynBaTh Tpedyemble pe:KUMbI Pad0ThI 00bEeKTOB NMpodeccHOHATbHON JesiTeTbHOCTH U 3alaHHbIe TAapaMeTphl
TEeXHOJIOIH4eCKoro npoiecca;

- YYaCTBOBATH B BBINOJHEHUH PEMOHTOB 000py10BaHMs 110 32/1aHHOI MeTOMKe;

- COCTABJIATH 3aBKH Ha 000PY/0BaHHE U 3aIIaCHbIEC YACTH U NMOAT0TABJIHMBATD TEXHUYECKYIO IOKYMEHTALHIO HA PEMOHT.

3HaTh: T1K-1-31: 3HaTh METOABI U CPECTBA, JUATHOCTHPOBAHHS allllapaTHBIX U IPOTrPaMMHBIX OIIHOOK KOHTPOJLIEpa.
YMmetb: IIK-1-Y1: YMeTb noakno4aTh K KOHTPOJLUIEPY TEXHUIECKHE CPENCTBA U3MEPEHUS
[1K-1-Y2: YMeTh OCyIIEeCTBIATh HACTPOMKY MMOACHCTEMBI NTepeaay HHGOpMAIMU MEX Iy KOHTpoJuiepoM U Scada
CUCTEMO.

4. CTPYKTYPA U COJEPKAHHE

JluTeparypa
HaumeHoBanue patyp
Kon KoaunuecTBO "
pa3/iesioB U TeM /BUJL Cemectp KoMnereHunu IIpumeyanue
3aHATHS 4acoB 3JIEKTPOHHBIE
3aHsATHS/
pecypcsl




Pazpnen 1
Pa6ora B makere Matlab

1.1 Baenenue B kypc. 2 YK-4-31 J1.1 Texymuit
OCHOBHBIC IOHATHS. VK-3-31 J1.2 KOHTPOJIb:
IIpocreiimye BIYUCICHUS, JI1.3 YCTHBII1 onpoc
paboTa c MaccuBaMu B J2.1
nakere Matlab /mex/ 9.1,

JI3.5

1.2 Pabora ¢ maccuBamu B 2 YK-3-V1 J1.2 Texymuit

nakete Matlab /iex/ J1.3 KOHTPOJIb:
J2.1 YCTHBI 0IpocC
9.1,
JI3.5

1.3 BricokoypoBHeBas 2 YK-3-31 J1.1 Texymuit
rpaduka B makere Matlab J1.2 KOHTPOJIb:
/nex/ J1.3 YCTHBIH OMpOC

9.1,
JI3.5
1.4 Wnentndukanms oobekra 3 VK-4-V1 JI1.1 Texymuit
ynpaBieHus: /mp/ YK-4-Y2 J1.2 KOHTPOJIb:
YK-3-31 J1.3 YCTHBII onpoc
VYK-3-V1 JI3.2
9.1,
JI3.5,
JI3.6

1.5 Onpenenenue 3 YK-4-V1 J3.1 Texymuii
ONTHMAJIbHBIX IIapaMETPOB YK-4-Y2 J3.5 KOHTPOJIb:
ITA peryssropa /np/ VK-3-31 J1.1 YCTHBIH OMpOC

VK-3-V1 J1.2
JI3.6

1.6 Co3znianue BEKTOpOB U 3 VK-4-V1 JI1.1 Texymuit
MAaTpHLI, OIIEpPALUU C HUMH, YK-4-Y2 J1.2 KOHTPOJIb:
MPOCTEHIINE OIepalul VK-3-31 JI3.5, YCTHBI 0IpocC
BEKTOPHOI1 alredphl 1 VK-3-V1 J3.7
MOBJIEMEHTHOTO
BBIYHCIICHUS,

CTeIMaNbHbIe KOMAH b
/mip/

1.7 I'pacduxa, M-daitns: n 3 YK-4-V1 J1.1 Texymuii
MPOrpaMMHUPOBaHUE B YK-4-Y2 J1.2 KOHTPOJIb:
maketre MatLab /mp/ VK-3-31 JI3.5, YCTHBII1 onpoc

YK-3-V1 J3.7

1.8 [TpopaboTka JEKIHOHHOTO 10 YK-4-V1 J1.1 Texymuit
Marepuaa, MoAroToBKa K YK-4-y2 J1.2 KOHTPOJIb:
BBIITOJTHEHUIO YK-3-31 JI3.5 YCTHBII onpoc
71a00paTOpPHEIX PaboT U VK-3-V1
TIPAaKTHIECKHUX 3aHATHH
/cp/

Pa3znen 2
SCADA cucrembl
2.1 Jneneraepekoe 2 J1.1 TeKyu_u«m.
J12.1 KOHTPOJIb:
ynpaszerie. SCADA VK-3-31 2.2 YCTHBII 01IpoC,
CHCTEMBI. .1
[IpoextupoBanue cucrtem
BU3yalH3aliH1 /IeK/ T34,
JI3.5
2.2 2 J1.1 Texymuit
J12.1 KOHTPOJIb:
[IpoexTupoBanue cucremMm YK-3-31 J2.2 YCTHBIH ompoc,
BU3yaIIN3alUN /JeK/ J3.1
JI3.4,
JI3.5

2.3 Busyanuzanus u 2 VK-4-V1 JI1.1 Texymuit

apXMBHPOBAHUE YK-4-Y2 JI2.1 KOHTPOJIb:




AHAJIOrOBOTO CHTHAJIa C YK-3-31 2.2 YCTHBIH ompoc,
ucnonszoBanneM SCADA YK-3-V1: JI3.1
cuctemsl WinCC /np/ IK-1-Y2 J13.4,
JI3.5,
JI13.6
24 3 J1.1 Texymuii
Co3ganue  mpoekTa  C YK-4-V1 J2.1 KOHTPOJIb:
ucnosnp3oBanueM WinCC. YK-4-y2 2.2 YCTHBIH ompoc,
OcBoeHne VK-3-31 JI3.1
rpadu4IecKoro peaakTopa YK-3-V1: JI3.4,
/mp/ TK-1-Y2 JI3.5,
JI13.7
2.5 2 J1.1 Texymuii
Orobpaxente YK-4-V1 J2.1 KOHTPOIIb:
e — YK-4-Y2 2.2 YCTHBIH 01IPOC,
CPEJICTBAMH TIAKETA YK-331 3.1
WinCC /up/ YK-3-V1: JI3.4,
TK-1-V2 JI3.5,
JI3.7
2.6 Pazpabotka cuctemsr 18 J1.1 IIpomeskyTouHbIi
YIPaBICHUS YK-4-V1 J2.1 KOHTPOJIb:
TEXHOJOTUYECKUM VK-4-Y2 J12.2 3amura KP
MpoIIeccoM (10 BEIOOPY YK-3-31 1.4
CTYZICHTA) C TIOMOIIIBIO YK-3-32 JI1.5
naketoB WinCC u Step7 VK-3-V1: J13.1
/ep/ IK-1-31 J13.2
TK-1-V2 JI3.3
[K-1-V1 JI3.4,
JI3.5,
JI13.8
2.7 [TpopaboTka JEKIHOHHOTO 10 J1.1 Texymmit
MaTepHana, MoArOTOBKA K YK-4-V1 J2.1 KOHTPOJIb!
BBITOJTHEHHUIO YK-4-Y2 2.2 yCTHBII onpoc
71a60paTopHBIX paboT U VK331 J1.4
MPAKTUYECKUX 3aHATUHI YK_3_32. J1.5
YK-3-V1:
/ep/ JI3.1
IK-1-31 3.2
TK-1-V2 J'I3‘ 3
IK-1-¥1 3.4,
JI3.5
Pa3znen 3
IIporpammupoBanue
KOHTPOJLIEPOB
3.1 IIpomblineHHbIE 2 J1.1 Texymuii
HHTEPEHCHI CBS3H. 1.4 KOHTPOJIb:
Kontponnepnas Texauka JI1.5 YCTHBIH ompoc,
Ha IIpUMepe pereHni YK-3-31 J12.1 TeCcT
¢bupmer Siemens /nex/ VK-3-32 2.2
IK-1-31 JI3.1
J3.2
J3.3
JI3.4,
JI3.5
3.2 Peanuzanus 2 J1.1 Texymuit
MPOEKTUPOBAHUS CUCTEM 1.4 KOHTPOJIb:
YIPaBIECHUS B ITAKETE JI1.5 YCTHBIH onpoc,
STEP 7 /nex/ VK-3-31 2.1 TeCT
VK-3-32 J2.2
IK-1-31 J3.1
J3.2
J3.3
JI3.4,
JI3.5
33 OCHOBHBIE AJIEMEHTHI 3 J1.1 Texymuit
STEP 7. 3axmroueHue /nex/ VK-3-31 1.4 KOHTPOJIb:
VK-3-32 J1.5 YCTHBII 01IpoC,
I1K-1-31 J12.1 TECT
J2.2

JI3.1




JI3.2

JI3.3
JI3.4,
JI3.5
34 BBog ananorossix 2 J1.1 Texymuii
curHaioB B Simatic S7-300 VK-4-V1 JI1.4 KOHTPOJIb:
/mp/ YK-4-V2 J1.5 YCTHBIH ompoc,
VK-3-31 J12.1 TecT
YK-3-32 J12.2
YK-3-V1: JI3.1
IK-1-31 J13.2
[K-1-V2 JI3.3
[K-1-V1 J13.4,
VK-3-B1 JI3.5,
JI13.6
3.5 Peanuzanus IWM B 4 J1.1 Texymuit
STEP7 u opranuzauus YK-4-V1 1.4 KOHTPOJIb:
cheMa IepexoHON YK-4-y2 JI1.5 YCTHBIH ompoc,
XapaKTePUCTHUKH /Tp/ VK-3-31 2.1 TecT
VK-3-32 J2.2
VK-3-V1: J3.1
MK-1-31 J3.2
IK-1-V2 JI3.3
IK-1-¥1 JI3.4,
VK-3-Bl JI3.5,
JI3.6
3.6 ITocTpoenue cuctembl 3 J1.1 Texymuit
peryJnpoBaHus YK-4-V1 1.4 KOHTPOJIb:
TeMIeparypsl /ip/ YK-4-Y2 J1.5 YCTHBII 01IpoC,
VK-3-31 J2.1 TeCT
VK-3-32 J2.2
YK-3-V1: JI3.1
IK-1-31 J13.2
TK-1-V2 JI3.3
IK-1-¥1 JI3.4,
VK-3-B1 JI3.5,
JI13.6
3.7 3HAaKOMCTBO C IIAKETOM 3 J1.1 Texymuii
Step 7. YK-4-V1 1.4 KOHTPOJIb:
[IporpammupoBaHue YK-4-y2 JI1.5 YCTHBIH ompoc,
OUTOBBIX MHCTPYKLHI /TIp/ VK-3-31 2.1 TecT
YK-3-32 J12.2
VYK-3-V1: J3.1
MK-1-31 J3.2
IK-1-V2 JI3.3
[K-1-V1 J13.4,
VK-3-B1 JI3.5,
JI3.7
3.8 W3zyyenue TaiimepoB 1 3 J1.1 Texymuit
KOMIIapaTopoB B Step 7 YK-4-Y1 1.4 KOHTPOJIb:
/mip/ YK-4-V2 J1.5 YCTHBIH ompoc,
VK-3-31 J2.1 TeCT
VK-3-32 J2.2
VK-3-V1 J3.1
IK-1-31 JI3.2
TK-1-V2 JI3.3
IK-1-¥1 JI3.4,
YK-3-Bl JI3.5,
JI13.7
3.9 Pazpabotka cuctemsr 18 J1.1 IIpomeskyTouHbIi
YIPaBICHUS YK-4-V1 1.4 KOHTPOJIb:
TEXHOJOTUYECKUM VK-4-Y2 JI1.5 3amura KP
MpoIIeccoM (10 BEIOOPY YK-3-31 J12.1
CTYZICHTA) C TIOMOIIBIO YK-3-32 J2.2
naketoB WinCC u Step7 VK-3-V1 J13.1
/ep/ IK-1-31 J13.2
IK-1-V2 JI3.3
[K-1-V1 J13.4,
VK-3-B1 JI3.5,

JI3.8




3.10 ITpopaGoTKa JIEKIMOHHOTO 6 10 J1.1 Texymuii
YK-4-V1
Marepuaa, MoAroToBKa K 1.4 KOHTPOJIb:
YK-4-V2 .
BBINOJIHEHUIO JI1.5 YCTHBIH 0npoc
VK-3-31
1abopaTopHBIX paboT U J12.1
o YK-3-32
MPAKTUYECKUX 3aHATHI 2.2
YK-3-V1
/ep/ JI3.1
IK-1-31 3.2
TK-1-V2 J'I3'3
IK-1-¥1 3 ) 4
VK-3-B1 3.5
3.11 Yacel Ha KOHTPOJIb 6 27 J1.1
/KoHTpois/ J1.2
J1.3
YK-4-31 g} g
YK-4-V1 J'I2'1
YK-4-V2 HZ'Z
VK-3-31 .H3.1
VK-3-32 H3.2
YK-3-V1: H3.3
TK-1-1-31 J'I3.4
MK-1-1-Y2 J'I3'5
IK-1-1-V1 3.6
J3.7
JI3.8
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5. ®OHJ OHEHOYHBIX MATEPHAJIOB

5.1. Bonipochl 171 caMOCTOSITEJbHOM MOATOTOBKHU K 3K3aMeHY (3a4€Ty ¢ OlleHKOI)

5.1.1. IlepeyeHb KOHTPOJILHBIX BONIPOCOB, HCIIOIb3yEeMbIX P (POPMHPOBAHMH IK3AMEHAIMOHHBIX OUJIETOB (IIPOMEKYTOYHBIH

KOHTPOJIb YCIIeBAeMOCTH)

Pa3nen 1. Padora B makere Matlab (YK-4-31, YK-4-V1, VK-4-V2, YK-3-31, YK-3-¥1)

R R R e I

10.
11.
12.
13.
14.
15.

T'OCTBI mns nmpoektupoBanust ACYTII?
Hurepdeiic makera Matlab.
Brrunciienus B Matlab.

OnemenTapHble GyHKINHU B Matlab.
Pabora ¢ maccuBamu B Matlab.
[MocTpoenue rpadukos B makere Matlab.
Odopmiienre rpadukos B makere Matlab.

a3nest 2. SCADA cucremsl (YK-4-V1, YK-4-¥2, YK-3-31, YK-3-V1, [IK-1-¥2)

[Ipobnemarnka qUCIIETYEPCKOTO YIIPABICHUSL. KOHuenuMs{ SCADA.

KoMnoHeHTsI cucteM KOHTPOJISI U YIIPABICHUS U UX Ha3HAUCHUE.

[TyTy n uHCTpYMEHTapHii A7 pa3pabOTKU MPUKJIIAJHOTO NPOrPaMMHOTO 00eCIeYeHUs.
Kpurepun Beioopa SCADA cucrem.

Texuunueckue xapakrepuctuk SCADA cucrtem.

Otxpeitocts SCADA cucteM.

CroumoctHsie xapakrepuctuku SCADA cuctewm.

OkcrmryaTannonHsie XapakTepuctuku SCADA cucteM.

Oransl cozganns npoekra B SCADA cucteme (WinCC).

IonsiTre Tera. Buabl TeroB U uX (GyHKIMOHAIBHOE Ha3HAUCHHE.

OkpanHas ¢popma. [InHaMUYECKHE U CTaTHIECKHE KOMIOHEHTHI 9KPaHHBIX (hOPM.
OcHoBHBIE 351eMeHTHI 3kpaHHbIX GopM. (KuolIK-1u mosis BBoa ¥ BBIBOJIA, IPOCMOTPOBHK TPEHIOB U JIp.)
Kondurypupopanue apxuBos. CBoiicTBa apxuBa.

Kondurypupopanue Tperaa. Bunbsl HICTOUHUKOB JaHHBIX U1 TpeHJ0B. CBOICTBa TPEHIOB.
Kongurypuposanue coobuienuii. Knaccer cooOmeHui.

Pa3zpnea 3. [IporpammupoBanue kouTposiepos (YK-4-V1, YK-4-V2, VK-3-31, YK-3-32, YK-3-V1, [IK-1-31, TIK-1-¥2, TIK-1-V1,
YK-3-B1)

1.

e Al

Kondurypupopanue napamerpoB KoHTposuiepa. IHTepdeiich! cBs3u.

Certesble pemennst GupMsl Siemens, MeToab! noctyna B ceTsix Industrial Ethernet u Profibus.
Jluneiika konTposuepos Simatic S7-200, S7-300, S7-400.

Konuenuus namstu 1151 kouTposuiepos S7-300.

Kondurypupopanue paboueii craHmu.

CTpyKTypHI IPOTPaMM, TUIIB KOJIOBBIX OJIOKOB.

ukingeckoe ncnosiHeHue nporpaMmel. Bpems nukna. Bpems peakuu.

[NpeprIBaHusA IUKINYECKOH TPOrpaMMEL. CHCTEMa IPUOPUTETOB.

CHHXpPOHHBIC Y ACHHXPOHHBIE ONTHOKH.




10.
1.
12.

O0paboTKa aHAJIOTOBBIX CUTHAIOB. /IMara30Hbl KOJUPOBAHUS CUTHAIOB. MacTaOupoBaHUEe aHATIOTOBBIX CUTHAJIOB.
Kondurypuposanue I[TN]I-perymnstopa B STEP 7.

ITonstue PJIO. butoBble tornueckne HHCTPYKIMHU (KOHTAKTHI, KaTyIka, cOpoc/ycTaHOBKa OnTa, KOHHEKTOD,
naBepcus PJIO, Tpurrepsl, onpenencaue Gponra PJIO/curnana).

13. UncTpykimu cpaBHeHUs. biiok Move.
14. Tlpurunn paboTs! 1 BpeMeHHBIe nuarpammel Taiimepa S PEXT, S PULSE.
15. Tlpurnun paboTsl 1 BpeMeHHBIe auarpaMmsl Taitmepa S ODT, S ODTS, S CUD.

5.1.2. IlepeyeHb KOHTPOJIbHBIX NPAKTHYECKHX 32aHUM, HCI0JIb3YeMBbIX IIPH (OPMUPOBAHNH IK3aMEHALUOHHBIX OUJICTOB
(IIpOMesKY TOYHBI KOHTPOJIb YCIIEBAEMOCTH)
(YK-4-Y1, YK-4-Y2, YK-3-31, VK-3-32, YK-3-V1, [IK-1-31, [1IK-1-Y2, [1K-1-Y 1, YK-3-B1)

WX R W=

PeanmuzoBath Ha s3pike LAD Step 7 noruky:
PeammzoBats Ha s3p1ke LAD Step 7 moruky:
PeaymmzoBats Ha s361ke LAD Step 7 moruky:
PeanmzoBats Ha si3p1ke LAD Step 7 moruky:
PeanmsoBats Ha si3p1ke LAD Step 7 noruky:
PeanmsoBats Ha s3p1ke LAD Step 7 noruky:
PeanuzoBath Ha s3pike LAD Step 7 noruky:
PeanuzoBath Ha s3p1ke LAD Step 7 noruky:
PeanuzoBath Ha s3pike LAD Step 7 noruky:
. PeanuzoBats Ha s3pike LAD Step 7 noruxy:
. PeanuzoBats Ha s3pike LAD Step 7 noruky:
. PeanmzoBatsk Ha si3pike LAD Step 7 noruxy:
. PeanuzoBate Ha s13pike LAD Step 7 noruky:
. PeanuzoBate Ha s3p1ke LAD Step 7 noruky:
. PeanuzoBate Ha s3p1ke LAD Step 7 noruky:
. PeanuzoBatk Ha si3p1ke LAD Step 7 noruxy:
. PeanuzoBate Ha si3pike LAD Step 7 noruxy:
PeanuzoBath Ha si3pike LAD Step 7 noruky:

if 12&I4 then Q5=1
if 13&I4 then Q5=1
if 17&I14 then Q5=1
if 12&I1 then Q5=1
if 12&I0 then Q5=1
if 12&I5 then Q5=0
if 12&17 then Q5=0
if A2>A4 then Q5=1
if A2>A4 then Q5=1
if A2>A4 then Q3=1
if A2>A4 then Q2=1
if A2>A6 then Q5=1
if A2>A3 then Q5=1
if A2>A4 then Q5=1
if A2>A4 then Q7=1
if A1>A4 then Q3=1
if A5>A4 then Q5=1
if A3>A4 then Q4=1

5.1.3. Hepeqeﬂb TECTOBBIX BOIIPOCOB U sanamm, HUCIOJIB3YEeMbIX IIPH OLICHKeE 3HAHUM oﬁyqammnxcﬂ Ha 3K3aM¢E¢He
(MpOMesKy TOUHBbII KOHTPOJIb yCIIeBAEMOCTH)
(VK-4-31, VK-4-V1, VK-4-V2, YK-3-31, YK-3-32, YK-3-Y1, IK-1-31, [IK-1-Y2, [IK-1-Y1, YK-3-B1)
1. Yro Ha3pIBaeTCs «MHOOPMAIIMOHHOW CHCTEMOM.
a. cucrteMm cbopa JaHHBIX;
b. cucrema 06paboTky HHPOPMALIH;
C. CHCTeMa BHU3YallU3allHH;
d. SCADA - cucrema;
2. Yto Takoe «MHTErpUpOBaHHAS UHPOPMAIMOHHAS CUCTEMay.
a. KOMIUIEKC MPOTPAMMHO-TEXHUYECKUX MOJYJICH HAXOSAIIMXCS HA Pa3TMYHBIX YPOBHIX CHCTEMbI YIIPABICHHUS;
b. KOMILIEKC MPOrpaMMHBIX MOIYJICH;
c. wuH(pOpPMAIMOHHAS CUCTEMA,
d. MES - cucrema;
3. Yro Takoe «cucTteMa peaJbHOrO BpEMEHN.
a. cucTeMa - OBICTPOIEHCTBHE KOTOPOH aJleKBaTHO TMHAMHUKE YIIPABIIEMOTO TIPOIIECCa;
b. cucrema - OBICTPOACHUCTBUE KOTOPOH HIDKE TUHAMUKHU YIIPABISIEMOTO IIPOIIECCca;
C. KOMIUIEKC MPOTPAMMHO-TEXHUYECKUX MOTyJIeH HaXOIAIIMXCS HA Pa3IMYHBIX YPOBHIX CHCTEMBI YIIPABIICHNUS;
d. cucrema - ObIcTpOICHCTBIE KOTOPOH 3HAYNUTEIBHO HIDKE JUHAMHMKH YIPaBIIIEMOT0 MpoLecca;
4. UYro Ha3bIBaETCS CHCTEMOIl (OKECTKOTI'0» PEATbHOI'O BPEMEHH.
a. CcHUcTeMa JIONyCKalolas OTCTaBaHue nporecca 00paboTKu HHPOPMAIMU OT JMHAMUKU OOBEKTa;
b. cucTema, B KOTOPO# HECTIOCOOHOCTh 0OCCIICUUTh PEAKIINIO Ha KAKHE-THO00 COOBITHS B 33 JaHHOE BPEMsI
ABJIACTCA OTKa30M U BEACT K HCBO3MOKHOCTHU PCHICHUA MOCTaBJICHHON 3aJa4u,
C. cHCTeMa - OBICTPOACHCTBHE KOTOPOI 3HAYNTEIRHO HIKE THHAMHUKH YIIPaBIIEMOTO TPOIECcca;
d. cucTema - OBICTpOIEHCTBHE KOTOPOH aJJeKBATHO TUHAMHUKE YIIPABISIEMOTO TIPOIIECCa;
5. Uro Ha3BIBaeTCS CHCTEMOU « MSATKOTO» PEaJbHOTO BPEMCHH.
a. CHCTeMa, B KOTOPOW HECIIOCOOHOCTH 00ECIIEYNTh PeaKIHI0 Ha KaKHe-IN00 COOBITHA B 3aJaHHOE BPeMs
SIBIIICTCSI OTKa30M M BEJIET K HEBO3MOXXHOCTH PEIICHUS TOCTABICHHON 3a/1auu;
CHUCTeMa JIOMYCKAOIIasi OTCTaBaHUE Ipolecca 00padOTKH HHYOPMAIH OT AUHAMHUKH 00BEKTa;
cUCTeMa - OBICTPOICHCTBHE KOTOPOU 3HAUNTENBHO HIDKE JUHAMHUKH YIIPABISIEMOTO TPOIlecca;
d. cucrema - ObICTpOIEHCTBIE KOTOPOH aJeKBaTHO JMHAMHKE YIIPABJISIEMOr0 ITPOIIecca;
6. Uro nazwiBaercss ERP cuctemoid.
a. cucreMa - ObICTPOJICHCTBIE KOTOPOH aJeKBaTHO JHHAMHKE YIIPABJISIEMOr0 ITPOIIecca;
b. cucrema opueHTHpPOBaHHAs HA paboTy ¢ pUHAHCOBOWM MH(pOPMANUEH U peUICHUS 3a1a4 YIPaBICHUS

b.
c.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

OOJNBIIMMH KOPIIOPAIUSAMU C TEPPUTOPUATHLHO PA3HECCHHBIMH PECYpCaMH;
C. CHCTeMa OpHEHTHpPOBaHHAS Ha MH(OPMATH3ALMIO 33124 ONCPATHBHOTO IIAHUPOBAHIS TPON3BOICTBOM U
ONITUMH3AIIHNIO TIPON3BOICTBEHHBIX IPOILIECCOB U PECYPCOB;
d. SCADA - cucrema;
Uro naseBaercs MES cuctemoii.
a. cucrema - OBICTPOICHCTBHE KOTOPOH aJJeKBaTHO TUHAMHUKE yIPABIIIEMOT0 TIPOIIECca;
b. cucrema opreHTHpOBaHHAsI HA pabOTy ¢ (prHAHCOBOM MHPOpPManUe [T penIeHns 3a1a4 YIpaBICHUS
OOJIBIIMMH KOPIIOPAIMSMHE C TEPPUTOPHAIBLHO Pa3HECEHHBIMHU PECYypCaMUy;
C. CcHCTeMa OpHeHTHUPOBaHHAs Ha MH()OPMATU3ALMIO 3a/1a4 ONEPATUBHOTO IUIAHUPOBAHMUS IIPOU3BOJICTBOM H
ONTUMH3ALMIO IPOU3BOICTBEHHBIX MPOLIECCOB U PECYPCOB;
d. SCADA - cucrema;
YpoBeHb nupKysiiuy nHpopmanuu Ha cioe ERP.
a. BBICOKUI;
b. HuU3KWHI;
C. CpenHui.
YpoBens mupkyisinuy nHGopMarwn Ha cioe MES.
a. BBICOKHN;
b. HuU3KWUI;
C. CpenHui.
Ypoenb nupkynsanuy uHpopmaiuu Ha cioe ACYTIL
a. BBICOKHH;
b. HU3KUH;
C. CpEIHUH.
Uro nazeiBaetcst SCADA cucteMoit.
a. cHcTeMa - OBICTPOICHCTBIE KOTOPOH aJJeKBaTHO TUHAMUKE YIPABIIEMOT0 TIPOIIECcca;
b. cucrema opueHTHpPOBaHHAs HA pabOTy ¢ (pUHAHCOBOW MHPOpPMANUEH U peHICHHS 3a1a4 YIPaBICHUS
OOJNBIIMMH KOPIIOPAIHSAMU C TEPPUTOPHUAIEHO PA3HECEHHBIMH PECYpCaMH;
c. cucTema cOopa JaHHBIX U JUCIETYSPCKOTO YIPABICHUS;
d. cucTema opueHTUpOBaHHAS HA HH(GOPMATH3ALUIO 33124 ONCPATHBHOTO IDIAHUPOBAHMUSI TPOU3BOJICTBOM U
ONTUMU3ALMIO IPOU3BOICTBEHHBIX IPOLIECCOB U PECYPCOB;
Ha ckomnbko momypoBHel noapasaensercs cioit ACYTII.

a. 3;
b. 4,
c. 2
d. 5.

K kaxomy nmogyposHio ciiost ACYTII Gombirie OTHOCHTCS KOHTPOJLIED.
a. BepxHUil;
b. HWKHUN;
C. CpeIHuy;
K xaxomy nogyposHto ciost ACYTII Gosbiie OTHOCHTCS TaTUYHK.
a. BEpXHHI;
b. HWKHUM;
C. CpenHui;
K kaxomy nmoxyposHio ciiost ACYTII GomnbIzie OTHOCUTCS HHTEIUIEKTYa IbHBIN KOHTPOJUIEP.
a. BEpXHHUU;
b. HWKHUI;
C. CpenHui;
K kakomy moayposHio ciiost ACYTII Gosibliie OTHOCHTCS CTaHIUSA ICICHTPATU30BaAHHOM niepedupuu.
a. BEpXHHUI;
b. HWXKHUH;
C. CpeIHu;
K xaxomy nonyposHto cios ACYTII Gomnbliie OTHOCUTCS HHTEIUICKTYa IbHBIN TaTYHK.
a. BEpXHHUI;
b. HIKHUI;
C. CpenHui;
K xaxomy nogyposHio ciost ACYTII Gosbiie OTHOCHTCS! HCTIOTHUTEIBHBIN MEXaHHU3M.
a. BEpXHHUI;
b. HWKHUI;
C. CpeaHuid;
K xaxomy nomypostto cios ACYTII 6onbiie otHOCHTCST APM.
a. BEpXHHUI;
b. HWKHUI;
C. CpEeIHuH;




20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

K xaxomy nogyposHto ciost ACYTII 6oinbine otHocutess SCADA —cucrema.
a. BEPXHWU;
b. HWKHUM;
C. CpeIHuH;
Kakne myTy cymiecTByIoT 1uist pa3paOoTKH MPUKIJIAJHOTO IPOTPAMMHOTO 00€CTICUEHHSI.
a. paspabotka I10;
b. wucnone3oBanne SCADA;
c. paspabotka [10 win ucnons3oBanue SCADA;
K kaxkoii rpynmne kpurepues Beioopa SCADA cHCTEM OTHOCHTCS — HaJIMYHE BCTPOSHHOTO SI3bIKA BHICOKOTO YPOBHSI.
a. TEXHUYECKHE;
b. 3KCIUTyaTallMOHHEIC,
c. (uHaHCOBBIE;
d. mporpammHsIe.
K kakoii rpynme kpurepueB Beidopa SCADA cucteM OTHOCHTCA — anmapaTHas IuaTgopma.
a. TEXHHYECKHE;
b. 3KcIuryaTannoHHbIE;
C. (pMHAHCOBEIE;
d. mporpammHbIe.
K kakoii rpynme kpurepueB Beibopa SCADA cucteM OTHOCUTCS — POTrpaMMHas miatdopma.
a. TEXHUYECKHe;
b. sKcmTyaTalMoOHHEIE,
c. (uHaHCOBBIE,;
d. mporpammHbIe.
K kakoit rpynme kpurepueB Beidopa SCADA cucteM 0THOCHTCA — MOAECP)KUBaeMble HHTEP(EHCHI.
a. TEXHHYECKHE;
b. 9KcruryaTannoHHbIE;
c. (hUHAHCOBBIE;
d. mporpammHBIe.
K xaxoii rpynme kpurepues Beidopa SCADA cHCTEM OTHOCHTCS — CTOUMOCTh OCBOCHHS CUCTEMBI.
a. TEXHHYECKHE;
b. 3KcIUTyaTalMOHHEIE,
c. (unaHCOBBIE;
d. mporpammHEIe.
K kaxoit rpymme kpurepueB Beioopa SCADA cucTeM OTHOCUTCSI — CTOUMOCTD Pa3paboTKH CUCTEMBI.
a. TEXHHWYECKHE;
b. sKcmmTyaTanmoHHEIE,
c. (unHaHCOBBIE;
d. mporpammHBIe.
K xaxkoii rpynme kpurepues Beioopa SCADA crucTeM OTHOCHTCS — HAJIMYHE PyCU(PHIMPOBAHHOMN TOKyMEHTAIHH.
a. TEXHUYECKUE;
b. 3KcITyaTanMoHHEIC,
c. (UHAHCOBEIE;
d. mporpammHBIe.
K kakoii rpynme kpurepueB Beibopa SCADA crcTeM OTHOCHTCS — HAIMYHE THIEPCKON CETH.
a. TEXHHYECKHE;
b. sKcmTyaTannoHHEIE;
c. (UHAHCOBEIC;
d. mporpammHsle.
K xaxoii rpynme kpurepues Beidopa SCADA cucteM oTHOCHTCS — HHTEpdeiic pa3paboTKH.
a. TEXHUYECKHE;
b. 3KCIUTyaTalOHHbIC,
c. (MHAHCOBEIE;
d. mnporpammHBIe.
K xaxoii rpymme kpurepues Beioopa SCADA cucTeM OTHOCHTCS — OTKPBITOCTh CHCTEMBI.
a. TEXHHWYECKHE;
b. sKcmTyaTanMoHHEIE;
c. (pUHAHCOBEIC;
d. mporpammHbIe.
Ter at0 ?
a. aapec KOHTPOJIEPa;
b. mepemennas SCADA cuctemsr;
C. ajpec MaMsTH KOHTPOJUIEPa;
d. mepeMeHHas KOHTPOJUIEpA.
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Tpenn 310?

a. azpec KOHTpOIIIepa;

b. mepemeHHas ¢ 00bEMOM MAMSTH IO TpadUK;

C. aIpec maMATH KOHTPOJIIEpPa;

d. mepeMeHHas KOHTpPOJUIEpA.
Profibus 3t0?

a. TIPOMBINUICHHBIN HHTEP(DEHC CB3H;

b. ro6anbHBIH TeT;

C.  BHJ KOHTPOJIJIEPHOTO MOJYJISL.
Industrial Ethernet 5o ?

a. TNPOMBINUICHHBIH HHTEP]EHC CBA3Y;

b. rno6anbHBIM TET;

C.  BHJ KOHTPOJIJIEPHOTO MOJYJISL.
I'moGaneHBIi TET 3TO ?

a. axpec KOHTPOIUIEpa;

b. mepemennas SCADA cuctemsr;

c. nepemenHasg SCADA cucteMsl Uisl CBSI3U C KOHTPOJUIEPOM;

d. mepemeHHas KOHTpOJUIEpPA.
JIoKaNbHEIN TET 3TO?

a. mnepemenHas SCADA cucteMbl JIjIsl BCIOMOTATEIbHBIX OTNEPAIINi;

b. mnepemennas SCADA cuctemsr;

c. mnepemenHass SCADA cucTeMsl AT CBS3H C KOHTPOJIJIEPOM;

d. mepemeHHast KOHTpOJUIEPA.
KuollK-1u 8 SCADA Hy>XHBI 17151

a. Tepemavd KOMaH] YIPaBJICHUS;

b. oToOpakeHUs TPEHIA;

C. OTOOpa)XeHUs Tera;

d. BBIBOJA 3HAUEHHS TEra.
ITone BBoga B SCADA HY>XHO 1151

a. BBOJA 3HAUCHUS TEra;

b. oToOpakeHus TpeHNa,;

C. OTOOpakeHUs Tera,

d. BBIBOJA 3HAYCHUS TETra.
ITone BeBoia B SCADA HY>XHO 15t

a. Tepenavd KOMaH] YIpPaBJICHUS;

b. oToOpakeHus TpeHNa,;

C. OTOOpa)KeHUs Tera;

d. BBIBOJA 3HAYEHHS TEra.
ITpocmotpoBuk TperoB B SCADA HyXeH ans
MPOCMOTpa rpaduka;
BH3YaJIU3aI[UH COOOIICHUN;
MIPOCMOTpPa 3HAUCHUS TETa;
. BBIBOJI COOOIIEHUS.
CPU - 510 0003HaUeHHE:
MOJIYyJISl BBOJIA;
MOJTyJIsl BBIBOJIA;
MOJIyJIsl IEHTPAIBHOTO MPOIeccopa;
MOJTyJIsl KOMMYHHUKAIIHOHHOTO TIPOIIeccopa.
FM — 310 0003HaueHue:

a. MOJyJIsi BBOJA,

b. GYHKIHOHATIBHOTO MOMIYJIS;

C. MOJYJIS IICHTPAIBHOI'O MPOLIECCOPa;

d. MOayist KOMMYHHUKAIIMOHHOTO POIIECCOPA.
PS — 310 0003HaueHHE:
MOJIyJIsl BBOJIA;
0JIOKa MMUTaHHUS;
MOJTyJIsl IIEHTPAIBHOTO MpOoIeccopa;
MOJTyJIsl KOMMYHUKAIIHOHHOTO TPOoIieccopa.
CP — 510 0003HaUEHHE:
MOJIyJISl BBOJIA;
MOJIyJISl BBIBOJIA;
MOJIYJISl IIEHTPAIBHOTO MPOIECccopa;
MOJIYJISI KOMMYHHKAITMOHHOTO TPOoIeccopa.
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53.
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EM — 310 0003HauEHHME:!
a. MOy BBOJA;
b. Momymst 6J0Ka MUTAHUS;
C. MOJyJs IEHTPAIbHOTO MPOLECcCcopa;
d. Momymns KOMMYHHKAaIIHOHHOTO MpPOIEccopa.
OB — 310 0603HaUCHNE:
a. (QyHKIUH,
b. ¢yHkumoHampHOTO 6JI0KA;
C. OpraHM3alMOHHOTO OJIOKA;
d. 0Oroka maHHBIX.
FB — aT0 0003HaueHuMe:!
a. GyHKIUH;
b. GyHKIHOHATIBHOTO OJIOKA;
C. OpraHW3aLMOHHOTO OJIOKA;
d. OJOKa JaHHBIX.
FC — 310 0003HauCHHE:
a. (QyHKIUH,
b. ¢dyHKUHOHANTBHOTO OJIOKA;
C. OpraHM3aIMOHHOTO OJIOKA;
d. Onoka 1aHHBIX.
DB — 310 0603Ha4eHuE:
a. GyHKUMH;
b. GYyHKIHOHATIBHOTO OJIOKA,
C. OpraHW3aIlMOHHOTO OJIOKa;
d. OJIoKa TaHHBIX.
MD40 — 3to 0o003HaUCHHE:
a. TepeMEHHOM MepKepHOH MamsTH, 3aHUMaloIei 4 6aiiTa;
b. mepeMeHHO# MepKepHOI MaMATH, 3aHUMartomIeH 2 Oaiita;
C. TepeMEHHOW MEepKepHOH MaMsTH, 3aHUMaroIei 1 6aiT;
d. Onoka 1aHHBIX.
PIW 500 — 310 0003HaUEHME:!
a. IHMCKPETHOTO BXOJa;
b. mepeMeHHON MEPKEPHOH MaMsITH, 3aHUMaroIei 2 OaiiTa;
C. TIEPEeMEHHOU MEepKEepHOM MaMsTH, 3aHUMAroIIel 1 O6anT;
d. aHaJoroBOro BX0Ia;
PQW400 — 3T0 0603HaueHuE:
a. JIUCKPETHOIO BXOJa;
b. IUCKpeTHOro BHIXOJa;
C. TEepPeMEHHON MEpPKEPHOU MaMsITH, 3aHUMAoIICH 1 GaiiT;
d. aHajoroBOTrO BLIXOJA;
MW?30 — 3710 0603HaueHueE:
a. TIepeMeHHOH MepKepHOU maMsTH, 3aHUMaromIei 4 Oaiita;
b. mepeMeHHON MepKepHOU MaMATH, 3aHUMaroIei 2 OaiiTa;
C. TEepeMEHHOW MEepKepHOH MmaMsTH, 3aHUMaromei 1 Oaiir;
d. OJIoKa JaHHBIX.
MB30 — 310 0003HaUCHHE:
a. TIepeMeHHOH MEepKepHOU maMsTH, 3aHUMaromei 4 Oaiita;
b. mepeMeHHOH MepKepHO MaMsTH, 3aHuMatoleH 2 Oaiita;
C. TEepeMEHHON MEPKEPHOU MaMsITH, 3aHUMAaroIIeH 1 GaiiT;
d. OJioka naHHBIX.
1128.4 — 510 0OO3HAUECHMHE:!
a. JIUCKPETHOTO BXOJa;
b. JIUCKPETHOTO BHIXOJA;
C. TEpPEeMCHHOW MEpKEpHOH MmaMsTH, 3aHUMaromeit 1 Oaiir;
d. anayoroBoro BXoza;
Q130.4 — 3T0 0603HaYCHUE:!
a. JIUCKPETHOIO BXOAQ;
b. IHCKpPeTHOro BHIXOJA;
C. TepeMeHHOI MepKepHOH MamsTH, 3aHUMaroleit 1 6aiT;
d. anasoroBsoro Bxona;
Kakoit 06peM maMsTi 3aHIMAaeT nepeMernas - MD40
a. 2 Oaiita;
b. 4 Gaiira;




c. 1 OaiiT;

d. 1 6wur.
59. Kakoii 00beM mamsaTH 3aHUMaeT nepemMernas — PQW400
a. 2 Oaiita;
b. 4 Gaiira;
c. 1 OaiiT;
d. 1 6wur.
60. Kaxkoii 00beM maMsaTH 3aHUMaeT nepemeHnas — PIW 500
a. 2 Oaiita;
b. 4 Oaiira;
c. 1 Oaiir;
d. 1 owur.

61. Kaxoii 00beM mamsiTu 3aHUMAET nepemenHas — MW30
a. 2 Oaiita;

b. 4 Oaiira;
c. 1 Gaiir;
d. 1 o6wur.

62. Kaxoif 00beM maMsTd 3aHIMaeT repeMenHast - MB30
a. 2 Oaiita;

b. 4 Gaiira;

c. 1 Gaiir;

d. 1 o6wur.

63. Kaxoit 00beM naMsaTH 3aHIMaeT nepeMeHHas — [128.4

a. 2 Oaiita;

b. 4 Oaiira;

c. 1 Gaiir;

d. 1 owur.

64. Kaxkoii 00beM mamsaT 3aHuMaeT nepemennas - Q130.4
a. 2 Oalita,

b. 4 Gaiira;
c. 1 Oaiir;
d. 1 6wur.
65. Pabounit nnanason 3HaueHnit koga ALl koHTpoIepoB Siemens.
a. 0B-5B;
b. 4-20MA;
c. 0-27648;
d. 0-32568.

5.2. IlepeyeHb padoT, BHINOJHSAEMbIX 10 AUCUUILJIMHE

B mpornecce u3yuenuss aucuuiuinHbl «MHCTpyMeHTanbHbIE CPEJCTBA MOJAECIUPOBAHUS U NPOEKTUPOBAHUSIY» OOYYAIOIIUICS TOMKEH
BBITIOJIHUTH U 3aIIUTHUTh:

5.2.1. JTABOPATOPHBIE PABOTBHI:

5.2.1.1. JIaboparopHas pabota Nel (YK-4-V1, YK-4-¥2, YK-3-31, VK-3-32, YK-3-V1, IIK-1-31, [1K-1-¥2, [IK-1-V1, YK-3-B1)
Tema: BBox aHamoroBsIX curHaioB B Simatic S7-300

Bonpocsr s 3amuts! (YK-4-V1, VK-4-Y2, YK-3-31, YK-3-32, VK-3-V1, IIK-1-31, [1K-1-Y2, TIK-1-¥1, YK-3-B1)

Kaxyto ponp UrparoT KOHTPOJUIEPHI B CHCTEMAaX aBTOMAaTU3aLluH?

[TosicHUTh MOCTEIOBAaTENBHOCTD co3aanus npoekta B STEP 7.

Ha xakux si3pIKax MporpaMMHUpPOBAaHHUS BO3MOXHO co3aBaTh nporpammbl B STEP 7 u B uem ux ocobennoctu?

Kakne ¢pynxnnm BemonHsieT 670K «scalen?

W3 xaxux obnacteit coctout mamsts konrpoiuiepa SIMATIC S7-300?

Kaxkue tunst 6510k0B cymectBytoT B STEP 7 1 kakoBo HX (yHKIMOHAIEHOE Ha3HAUeHUE?

5.2.1.2. JlabopatopHas pabora Ne2 (YK-4-V1, YK-4-V2, YK-3-31, YK-3-V1, [IK-1-¥2)

Tema: Busyanu3zamnus u apXUBHPOBaHHE aHAIOTOBOTO curHana c ucrnonas3zoBanueM SCADA cuctembr WinCC
Bomnpocsr st 3amute! (YK-4-V1, YK-4-V2, YK-3-31, VK-3-V1, [IK-1-V2)

Uro takoe SCADA cuctema?

INosicanTe npuHINT KOHQUTYPUPOBAHHUS afpeca Tera.

Kaxkue Tuns! apxuBoB nopnepxusarorcst SCADA cucremoit WinCC?

YT0 Takoe Ter, KaKhe TUIIBI TETOB BbI 3HaeTe?

Kaxum o6pazom koHdpurypupyercst apxuB B SCADA cucreme WinCC?

5.2.1.3. JIaboparopHast pabota Ne3(VK-4-V1, YK-4-V2, VK-3-31, YK-3-32, YK-3-V¥1, [1K-1-31, TIK-1-¥2, [1K-1-Y 1, YK-3-B1)
Tema: Pearm3zanus LIMM B STEP7 n opranmsamms cheMa nepexoIHoi XapaKTepUCTHUKH JIADOPaTOPHON Ieun

Bomnpocs! s 3amuts (YK-4-Y1, YK-4-Y2, YK-3-31, YK-3-32, YK-3-V1, [IK-1-31, [1K-1-¥2, [1K-1-¥Y1, YK-3-B1)

Yro Taxkoe IIIMM un kakoB NPUHLIUI JAHHOTO BHa MOIYJISALUHN HEIPEPHIBHOTO CUTHaa?

JI1s1 yero ucnonp3yercsi MHCTPYKLUS «BbIxoHas Katymka» B STEP 7?7




[MosicauTe NMPUHIKN PaGOThl HHCTPYKIINH «BBIIEICHNE HOJIOXHUTEIBHOTO (PPOHTA JIOTHYECKOH OIepaLiny.
[Nosicaure npuniun padots! TaiimepoB «S_PULSE» u «S PEXT».

5.2.1.4. JIabopatopHas pabora Ned (YK-4-V1, YK-4-¥2, VK-3-31, YK-3-V1)

Tema: Unentuduxamnys o0beKTa ypaBiIeH:s

Bonpocsr st 3amute! (YK-4-V1, VK-4-Y2, YK-3-31, VK-3-V1)

Yro Ha3bIBaeTCs uACHTH(UKaIel oobexTa?

Kakum o6paszom onpenensercsa BpeMs 3ana3apIBaHus?

Kakoii Buzx nMmeeT nepexoHas XapaKTepUCTHKA allepHOIUYECKOro 3BeHa 2-T0 nopsiaxa?

Kakpe BenTMIMHBI MOXHO OIIPEIEIUTS 10 IePEX0JHOH XapaKTEepUCTHKE alepHoANIECKOro 3BeHa 2-To mopsaka?

5.2.1.5. JIabopatopHas padota Ne5 (YK-4-V1, VK-4-¥2, VK-3-31, YK-3-V1)

Tema: Onpenenenue onTuMaIbHbIX napamerpos I1U perymsatopa

Bompocsr st 3amuter (YK-4-V1, YK-4-V2, VK-3-31, VK-3-V1)

OueHnTe Kau4ecTBO MOJIYISHHOTO NEPEXOTHOTO IIpoLecca.

Kakoii meton onTuMu3anuu ObUT IPUMEHEH B paboTe?

Kaxum o0pa3zom BiustOT HacTpoeuHbie koddhduients! [TM]] perynstopa Ha Ka4ecTBO NEPEXOIHOTO Hporiecca?
Jlnst gero B cxeMe MOJENH KOHTYpa yIpaBieHHs: 00beKToM (puc. 2) BBeleH 010K «saturation»?

5.2.1.6. JIaboparopHas pabora Ne6 (YK-4-V1, YK-4-V2, VK-3-31, VK-3-32, YK-3-V1, [IK-1-31, [1K-1-V2, [1K-1-Y1, YK-3-B1)
Tewma: IlocTpoeHHe CUCTEMBI PErYINPOBaHUSA TEMIIEPATyphl

Bomnpocs! s 3amuts (YK-4-Y1, YK-4-Y2, YK-3-31, YK-3-32, YK-3-V1, [IK-1-31, [1K-1-¥2, [1K-1-¥Y1, YK-3-B1)

YTo Ha3bIBAaETCS MEPEPEryNUPOBAaHUEM U KaK OHO BBIYHCIISETCS?

[TosicHuTE pOJIH ANTOPUTMOB B CXE€Me, IPUBEICHHON Ha PUCYHKE 6.7.

TosicanTe npunnnn ¢pyHKIHOHMpOBaHUs KaHanos [11 perymsropa.

Ilouemy B Step 7 mporpammy peryaupoBaHus pekomeHayercs nucars B OB35, a ve B OB1?

5.2.2. IPAKTUYECKHUE PABOTHI:

5.2.2.1. llpaktrueckoe 3ansatue Ne 1 (YK-4-Y1, YK-4-V2, YK-3-31, YK-3-V1)

Tema: Co3aaHue BEKTOPOB M MaTpHIL, ONEPAlUM C HUMH, NPOCTEHIINe Onepaniy BEeKTOPHON alreOpbl U MO3JIEMEHTHOTO BBIUMCIICHUS,
CrenHabHble KOMaH bl

Bonpocer ang 3amurer (YK-4-Y1, YK-4-Y2, YK-3-31, YK-3-V1)

Kak ¢popmupyercs Bexrop B Matlab?

UYro Takoe maccup?

IpaBuiia YMHOXKCHHSI M CJIOKCHHS MATPULL?

Kaxkast nadopmarms conepxurcst B okHax Command History n Workspace?

KakoBrsl npaBuiia neneHus: BEKTOpOB?

5.2.2.2. llpakrrueckoe 3ausatue Ne 2 (YK-4-Y1, YK-4-Y2, YK-3-31, YK-3-V1)
Tema: I'paduxa, M-¢aiinsl 1 nporpammupoBanue B nakere MatLab

Bomnpocker as 3amurer (YK-4-V1, YK-4-Y2, VK-3-31, YK-3-Y1)

Kakne koMaHIbI TO3BOJIAIOT MTOCTPOUTH rpadK M KaKOB X CHHTAKCHC?

Kaxk oTkpHBITH Qaiin Ha 3amuck/arenue?

Kaxk npounrats/3anucars nHdopmarmio u3 ¢aiina/s dain?

Kak noctpouTs KpyroByio AuarpaMmy ¢ BEIOPOILICHHBIM CEKTOPOM?

Yro Takoe aitn nporpamma u ¢aiin pynkunsa? B uem ux paznnuune?
OcobenHocTy cuHTakcuca nukios for u while?

5.2.2.3. llpaktnueckoe 3ansatue Ne 3 (YK-4-V1, YK-4-¥2, YK-3-31, YK-3-V1, [IK-1-Y2)
Tema: Coznanme npoekra ¢ ucrnonbs3oBanneM WinCC. OcBoeHne rpagu4eckoro pefakropa
Bomnpocer as 3amurer (YK-4-V1, YK-4-Y2, VK-3-31, YK-3-V1, [IK-1-VY2)

[lepeuncnure TUIIEI TETOB.

Haznauenue rpynm Teros.

Haznauenne ¢yHKINHM TMHEHHOTO MacIITaOWPOBAHMS.

Hasnauenne 6ubmroTeK: 0OBEKTOB.

Hasnauenne nUHAMHYECKHX CBOMCTB.

Ha3nauenue napaMeTpoB 3amycka HpUIOKEHUH.

5.2.2.4. llpaktiueckoe 3ansate Ne 4 (YK-4-V1, YK-4-Y2, VK-3-31, YK-3-VY1, TIK-1-Y2)
Tema: OToOpaxkeHre U3MEPEHHBIX 3HAUCHUIA cpeicTBamu maketa WinCC

Bomnpocer as 3amute (YK-4-V1, YK-4-Y2, VK-3-31, YK-3-V1, [IK-1-VY2)

Ha3nauenue Taiimepos.

IlepeuncnuTh BUABI apXUBOB.

Haznauenne mabioHa OKHa TPEHIIOB.

Hasnauenwue mrabnona Ta0InIbL.

TTopsimox nercTBUiA Ui pa3MellieH!s] KpUBOM TPEHIa B PUCYHOK.

5.2.2.5. llpaktuyeckoe 3austue Ne 5 (YK-4-V1, YK-4-V2, VK-3-31, YK-3-32, VK-3-V1, [IK-1-31, T[IK-1-¥2, TIK-1-V1, YK-3-B1)
Tema: 3nakomcTBO ¢ makeroM Step 7. [IporpaMmupoBaHue OUTOBBIX HHCTPYKIMI
Bompocs! pis 3amutsl (YK-4-Y1, YK-4-¥2, YK-3-31, YK-3-32, YK-3-V1, [1K-1-31, TTIK-1-¥2, [1K-1-¥1, YK-3-B1)




Jlath onpeneneHne KOHTPOIUIEPA.

Kaxyto ponp UrparoT KOHTPOJUIEPHI B CHCTEMAaX aBTOMAaTU3aLluH?

[TosicHuTh MOCNEI0BAaTENBLHOCTD co3aanus npoekta B STEP 7.

Ha xaxux s3pIkax IporpaMMHUPOBaHUS BO3MOKHO co3aaBaTh mporpammsl B STEP 7 u B yem ux ocobenHoctn?
W3 kakux obnacreit cocrout mamsaTe koHTposniepa SIMATIC S7-300?

5.2.2.6. Ipaktnueckoe 3ansatue Ne 6 (YK-4-V1, VK-4-Y2, YK-3-31, VK-3-32, YK-3-V1, IIK-1-31, [1K-1-Y2, [1K-1-Y1, YK-3-B1)
Tema: U3yuyeHue TaliMepoB U KOMIIapaTopoB B Step 7

Bomnpocs! gis 3amutel (YK-4-Y1, YK-4-V2, VK-3-31, YK-3-32, YK-3-V1, [1K-1-31, IIK-1-¥2, [IK-1-V1, YK-3-B1)

Kakue tuns! 6;10k0B cymectByioT B STEP 7 u kakoBo uxX GyHKIMOHAJIbHOE Ha3HaYeHUE?

J11s 9ero uCHonb3yeTcsi HHCTPYKLUS «BbIXOAHAs KaTymka» B STEP 77

Ilosicaute npunnun padotsr TaiiMepoB «S_PULSE» u «S_PEXT».

TosicanTe npunnmn paboTsl TaiiMepos «S_ODT» n «S_ODTS».

TosicanTe npuHIMI PabOTHl MHCTPYKINI «HOPMAJIBHO 3aKPBITHII U «HOPMAIBEHO OTKPHITHIA KoHTaKkT» B STEP 77

5.2.3. TECThI no 3 pazneny usydaemoit mucuumuuasl (YK-4-V1, YK-4-¥2, VK-3-31, YK-3-32, YK-3-V1, TIK-1-31, T1K-1-¥2, TIK-1-
V1, VK-3-B1)

5.2.4. KYPCOBAS PABOTA (VK-4-Y1, YK-4-V2, VK-3-31, YK-3-32, VK-3-¥1, [IK-1-31, [1K-1-¥2, [IK-1-¥1, YK-3-B1)
Tema: Pa3paboTka crcTeMsl yrpaBieHUs! TEXHOJIOTHYECKUM MpoLieccoM (TI0 BEIOOPY cTyneHTa) ¢ momotbko nakeroB WinCC u Step7.
TpeboBanus k conepxkanuio u ohopmiieHuto Kypcooi (JI 3.8)
3ajgaHue:
BriOpath TeXHOIOTHYECKUH MPOIECC TS BBITOIHEHUS KYPCOBOM pabOThI M COTJIACOBATH €T0 C MPEMOoIaBaTeieM.
Ornucars ypoBeHs aBTOMATH3AIMH BEIOPaHHOTO TEXHOJIOTHYECKOTO IPOIIecca.
1. PaszpaboTath U ommcaTh aNTrOpUTM IIPOrpaMMEBI I KOHTYpa yrpasnerus ¢ [T/l perymsatopom.
2. B anroputMme mpexycMOTpPeTh AUCKPETHBIE CUTHANBI IS CHTHAIM3AINN 00 aBapUIHBIX CUTYAIUSIX MO Pa3InIHBIM
napamerpam (MHHAMAJIBHO 3 CUTHAJIA BX/BBIX)
PaspaboTats mporpamMmy Ha Step 7 I TOTYICHHOTO aITOPUTMA YIIPaBICHHUS.
PazpaboTarh NpoeKT cucTeMbl BU3yanu3aiuu Juist BeiopanHoro nponecca B SCADA cucreme ProTool (WinCC).
Wuterpuposath Mexay co6oit mpoekt Busyanusauuu ProTool (WinCC) ¢ npoekrom B Step 7.
B npoekre Bu3yanuzauy 00s3aTeNbHO peai30BaTh Clielyomiee:
a. rpaduyeckuii nHTEpEiic TEXHOIOrHYECKOro npouecca;
b. TPOCMOTP MTHOBEHHBIX 3HAYCHUH PA3IMYHBIX APAMETPOB (MHHUMAIILHO 5);
c. (opMHpOBaHHE YCTAaBKH JJISI KOHTYpa YIPaBICHHUS C MTyJbTa OIepaTopa;
d. mpocMmoTp rpadUKoB M3MEHEHHUS BBIXOAHON KOOPIMHATHI OOBEKTa YIPaBIICHHS, CUTHAA YIIPABIICHHUS,
kaHanoB ympasnernus (I1, U, 1 cocraBusronue);
€. BbLIauy COOONICHHI TPY BOSHUKHOBEHUN aBapUIHON CUTYaIlUH;
f.  apXuBaLUIO TETOB.
Bomnpocs! s 3amutsl (YK-4-V1, YK-4-Y2, VK-3-31, YK-3-32, YK-3-V1, [1K-1-31, TIK-1-V2, TIK-1-¥1, VK-3-B1)
st gero ucnionb3yercs naker WinCC?
[l gero ucnonb3yercs maket Step7?
UYro Ha3bIBaeTCs 3KpaHHON (HopMoit?
Kakue sneMeHTHI 5kpaHHOM (POPMBI ABIISIIOTCS CTATHYECKUMH, a KaKHe IHHAMUYECKUMH?
HazoBute oTnmure B napaMe€TpupOBaHUUN r100aIBHOr0 M JIOKAJIBHOTO Tera?
Yro Takoe «HIPUBSA3Ka» T€ra U AJid 4€ro OHa Hy)KHa?
Kakoro Tnma raHHBIX OBIBAIOT afpeca KOHTPOJUIepa IpH NapaMeTpUPOBaHNH Tera?
TlosicHUTB 1O aNrOpUTMY, i€ PEANIU30BaH KOHTYp yNPABICHUS.
IlosicHUTH 1O TIpOrpaMMe KOHTPOJUIEpA I PEATU30BaH KOHTYP yIpaBICHUs?
IlosicHUTH 1O SKpaHHOH (OpPME CHCTEMBI BU3yaIU3aLUH, TIC PEATN30BaH KOHTYp yIpaBiIeHUs?
TlosicHUTH 1O SKpaHHOH (POPME CHCTEMBI BU3yaIH3aLUH KaK OCYLIECTBISATh YIPaBICHHE OObEKTOM B PYYHOM U aBTOMaTHYECKOM
pexuMax.
Tosicants nponenypy xoHdurypuposanust [T1/I-perymnstopa [uist KOHTYpa yHIpaBiIeHUs.
IlosicHuth npouenypy u (I)opMaT BbIBOJA YIIPaBJIAIOLICTO B03ﬂeﬁCTBHH B 3aBHCHMOCTH OT CII0co0a yipaBJICHUS UCTIOJTHUTEJIbHBIM
MeXaHU3MOM?
Yro Takoe 3pFOHOMI/IKa? Kakue acrexTsl OPTrOHOMHUKH HAIlJIK OTPAXKCHUE B 3KpaHH0171 (bopMe HpOGKTa?
Tosicauts npoueaypy KOHQUTYpUPOBAHUS aBapUIHOTO COOOIIeHNUS?

Qs Ww

5.3. OuneHo4yHble MaTepHuaJIbl, HCNOJb3yeMble LISl IK3aMeHa (onucaHue O1JIeTOB, TECTOB M T.I1.)

DKk3aMeHaLOHHBII OHIeT BKIOYaeT B ceOsl QpyHIaMEHTAJIbHBI TEOPETHYSCKHH BOMPOC M MPHUKIAJHON TEOPETHYECKHH BOIPOC U3
YCTQHOBJICHHOTO TIEPEYHS KOHTPOJBHBIX BOIPOCOB, HCIOJB3YEMBIX MpU (OPMHPOBAHHU DK3aMCHAIIMOHHBIX OWJIETOB IpPHU OIICHKE
3HaHUI OOYyYalONIMXCS Ha DK3aMCHE IO TeMaM, H3JIOKCHHBIM B paznenax 1-3 manHoit PIIJl, a Takke mpakTHdeckoe 3ajlaHHWE W3
YCTaHOBJICHHOTO NepeYHs KOHTPOJBHBIX 33JaHUi, UCIIOB3YEMBIX TIPH (POPMUPOBAHUH 3K3aMEHAIIMOHHBIX OWJICTOB MPHU OIICHKE 3HAHUI
oOydJaronuxcs Ha SK3aMeHe 110 TeMaM, H3JI0KEHHBIM B pazjerne 3 nanaoit PI1/].

[Tpumep 3K3aMeHaMOHHOTO OMIeTa:

MMHHUCTEPCTBO HAVKH U BBICIIET'O OBPA30BAHNSI POCCUMCKOU OEJEPALINN
CTAPOOCKOJIbCKMHU TEXHOJIOTUYECKNU MHCTUTYT um. A.A.Yraposa




(punuan) penepanbHOro rocyJapcTBEHHOI0 aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKACHHS
BhIcIIEro 00pa3oBanust «HaMoHaIbHBIN HCCIeI0BATEIbCKUI

TexHoyornyeckuil yausepcutet «MUCuCr»

Kadenpa «ABToOMaTn3MpoBaHHBIX U MHOPMAIMOHHEIX CHCTEM YIIPABICHHUS)

13.03.02 DnekTposHepreTrKa U MMEKTPOTEXHUKA
[Ipodus — DNEKTPONPHUBOJT 1 ABTOMATHKA

I[I/ICHI/IHJ'II/IH& «I/IHC! PYMEHTAJILHLIC CPEACTBA MOJACTIMPOBAHUS Y IPOCKTUPOBAHUS

3K3AMEHALIMOHHBIA BUJIET Ne 1
1. Unrepoeiic nakera Matlab.

2. INpuHnun paboTs! 1 BpeMeHHbIe auarpammsl Taiivepa S_ODT, S_ODTS, S_CUD.

3. 3agaua

DK3aMeHaTop J.A. ITonemenko

YTBepkaeHo Ha 3acenannu Kageapst ACY
IIpotokonom Ne ot 2020 .

3apenyromuii kapeapoit AUCY AU. I'mymenko

Busietsl B OymaxkHoM Buze xpansites Ha kadeape AUCY u yTBepikeHbI ee 3aBeAyronuM (WK 3aMeCTUTENIeM 3aB. Kadeapoi).

5.4. MeToauKa OLEeHKH OCBOEHMSI U CIUILJIMHbI

IIpn oTBeTe Ha BOIPOCH IO TeMe KypCcOBOH paboTHI
oOyJaromuiics IEeMOHCTPUPYET 3HAHHUE OCHOBHBIX
TEOPETHYECKHX IIOJIOKEHHIT pPaboTBl M yMeHHe
MIPUMEHSTh HX Ha TPAKTHUKE.

Ne Bun Kpurepuii Ouenka
n/n OLICHOYHOT0
cpeacTBa
1. Tectupopanue 1o om 86% npasunvnvix omeemos/ 86 — 100 bannos «OTnugHO»
TeMaM 00 85% npasunvrvix omeemos/ 66 — 85 6ainos «Xopomoy
U3Yy4aeMbIX 00 65% npasunvhvix omeemos/ 51 — 65 6ainos «Y IOBIETBOPHUTEIBLHO»
zugifl[ﬁg;fm 00 50% npasunvneix omeemos/ 0 — 50 banios «HeyHOBHzT;OpHTeHLH
2. Bemonuenue u Komnerenm YK-3; YK-4; ITK-1 copmupoBaHsr.
3aIIuTa KypcoBOH KypcoBass pabGora BBIIOJHEH B IIOJHOM OOBEME;
paboTHI oT4€T 110 padore 0(OPMIICH B ITOJHOM COOTBETCTBUHI
C  TpPEAbABISEMBIMH  TPEOOBAaHUAMM;  PacUEThI
BBINIOJIHEHB! 0e3 ommnbOok. [Ipu oTBeTe Ha BOMPOCH! «OTIU4HO»
o TeMe KypcoBOM  paboThl  oOydaromiuiics
JEMOHCTpUpPYeT  TiyboKkoe  3HaHHE  OCHOBHBIX
TEOPETHYECKHX IIOJIOXKEHHH paboTEl M yMeHHe
MIPUMEHSTh HX Ha TPAKTHUKE.
Komnerenmun YK-3; YK-4; [1K-1 chopmupoBaHblL.
KypcoBas paboTa B LieIOM BBINOJIHEH MPaBHIIBHO,
pacdeThl COJep)KaT HENPUHIUIHMAIBHBIE OLIMOKH.
Otuér mo pabore odopmieH B OCHOBHOM B
COOTBETCTBUH C TPEABIBISIEMBIMUA TPEOOBAHUSIMH; «Xopomo»

Komnerenrmu YK-3; VK-4; TIK-1 chopmupoBaHsl.

KypcoBas paboTra B OCHOBHOW YacTH BBIIOJIHEHA;
oru€ér mno pabore oOGQOpPMIEH C HEKOTOPHIMH
OTCTYIUICHUSIMH OT TPEIbsBIIEMBbIX TpeOOBaHMIl;
IIpU OTBETE HA BOMPOCHI IO TeMe KypCOBOi paboThI
oOydaromuiics JaeT B OCHOBHOM IIPAaBIIIBHEIE, HO
HeTIONHEIE OTBETHL. [Ipm pacuerax OBUIM JOITyHIEHBI

((YZ[OBJICTBOPI/ITGIII)HO »

OIINOKH, WCTpaBICHHBIE  TOCIEC  3aMEYaHUi
npenoaBaTes.

Kommerenmuu YK-3; YK-4; TIK-1 ne
c(OpMHUPOBaHBI.

KypcoBas pabora He BbINONHEHA, JHO0 OTUYET MO
paboTe OTCyTrCTByeT WM ero odopmieHue He
COOTBETCTBYET NMPEABSIBISIEMBIM TPEOOBAHUSAM, JTHOO
IIpU OTBETE HA BOMPOCH IO TeMe KypcOBOi paboThI
CTYIeHT JEMOHCTPUpPYeT HE3HaHHE OCHOBHBIX
TEOPETHYECKNX ITOJOKEHHUIT pabOThl M HEYMEHHE MX
HPUMEHSTh Ha IIPAKTHKE.

«HeynoBnerBopurenbH
o»




YeTHbIl 3KCTIpecc
OIIpOC TI0 MaTepHanam
JIEKI[HOHHBIX,
71a00paTOPHEIX U
MIPAKTUYECKUX
3aHATHH

OOyuaromuiics  yBepeHHO, JIOTHYECKH  CBSI3HO,
JMHAMUYHO, TPAMOTHO OTBEYACT HA IIOCTABIICHHBIC
BONPOCHL. JIeMOHCTpUpyeT aOCOIIOTHOE MOHMMAaHUE
TeMBl ~ 00CyXJaeMOil  mpenMeTHOH  o0OiacTw,
JOCTaTOYHO  TIONHBIE  3HaHUI B o0BeMe
MIPOCITyIIAHHOTO TEOPETHIECKOTO MarepHana.
I'pamMoTHO BiTamEeT W  AJEKBaTHO HCIOJIB3YET
TEPMHHOJIOTHIO NPEMETHOH 00IacTH.

«3a4TeHOY»

Oobyuaromuiics HEBEPHO UHTEPIIPETUPYET
HOCTABJICHHbIE BOIIPOCHI, HE BIAaJEeT TEPMUHOJIOTHEH
HpEeIMETHOH 00JacTH, HE IOHMMAeT CYLIHOCTH
o0cyxaeMoit IPOOJIEMEL. HesnsrtHo,
HEeBPa3yMHUTEJBHO, HEYBEPEHHO, HEBEPHO
(dopMynupyeT OTBETHI HAa JONOJHHTEIbHBIE U
HaBOJSIIME BOIPOCH! M/MIHM HE OTBEYAET HA HUX.

«He 3auTeno»

DK3aMeH

Komnerenuu YK-3; YK-4; IIK-1 chopmupoBassl.
OOyuaromuiicss AEMOHCTPUPYET:

- rTy0OKMe 3HaHUSA COJEPKAHUS U3YHEHHON
JHCIWTUTIHBI BO B3aUMOCBSI3U C IPYTHMHU
JCIHTUTHHAMH;

- COCOOHOCTH HCIIONIb30BAaTh TEOPETHIECKHE 3HAHUS
TP BHINTOJTHEHNH PAKTUUECKUX 3a/IaHUH;

- apryMEHTHPOBaHHBIE, HCUEPITBIBAIOIINE OTBETHI HA
BCE BOMPOCHI 110 OUIIETY, a TAKXKE AOTOIHUTENbHbIE
BOIIPOCHI 3K3aMEHATOPA;

- YMEHUE BBIIOJIHITh U 000OCHOBBIBATh PEIIICHHE
MPAKTUYECKUX 3aaHUH BBICOKOTO YPOBHS
CJIOXHOCTH;

- HaJIM4YHe COOCTBEHHOI 000CHOBAaHHOW ITO3HUIIUH TI0
00CyXK1aeMBIM BOIIPOCaM;

- CBOOOTHOE UCIIOIE30BAHHE B OTBETaX HA BOIIPOCHI
MaTepUaJIOB PEKOMEHI0BAHHON OCHOBHOM U
JOTIOJIHUTEIbHON JIMTEPATYPBhIL.

«OTINYHOY

Komnerenuu YK-3; YK-4; IIK-1 chopmupoBassl.
OOy4JaroIuiicst TEMOHCTPUPYET:

- 3HAaHHE OCHOBHBIX TEPMUHOB IO COJICP>KAHUIO
H3y9YeHHOH AUCIUITINHEL,

- TBEp/Ible 3HAHNUS TEOPETHIECKOTO MaTepHaa,

- YMEHHUE JaTh YeTKHE OTBETHI Ha OCTaBICHHbIE
BOIIPOCHI;

- YMEHUE peIaTh NPaKTHYECKUE 3a1aHus;

- BJIaJICHUE OCHOBHOM JINTEPATYPOH,
PEKOMEHJOBaHHOH MPOrpaMMOi IUCIUTIIHHEL.
JlomyckaroTcsi He3HaUNTENbHbIE HETOYHOCTH B
OTBETax Ha TEOPETHYECKHE BONIPOCHI ¥ IPH
BBINIOJTHEHNH IPAKTUUCCKUX 3aJaHUH.

«Xopouio»

Komnerenmmu YK-3; YK-4; [IK-1 chopmupoBaHs!.
OOyuaromuiicss AEMOHCTPUPYET:

- 3HAHUS TEOPETUUECKOT0 MaTepHaa Mo U3y4eHHO
JHCIUIUTHHE,

- HETIOJIHBIE OTBETHI HA OCHOBHBIE BOTIPOCEL,
JIOIyCKasi OIIMOKK B OTBETE; HEAOCTATOYHOE
TIOHVMaHNE CYITHOCTH H3JIaraeMbIX BOIPOCOB;

- HeTOYHbIE OTBETHI Ha JOTIOJHATEIEHEIE BOIPOCHI;
- YMEHUE BBINOJHATE MIPAKTHIECKUE 3a1aHuUs 6e3
rpyOBIX OIIHNOOK;

- HEJJOCTaTOYHOE BJIaJIcHUE JTUTEPATYPOH,
PEKOMEHJOBAHHOM TPOrpaMMON AMCLUUIUIMHBL.

«Y 1OBJIETBOPUTEIBLHO»

Komnerennun YK-3; YK-4; I[TIK-1 ue
c(OopMHUPOBAHBI.

OO0y4JaroImuiicst IEMOHCTPUPYET:

- CYIIECTBEHHBIE IIPOOEIBI B 3HAHHUAX YIEOHOTO
MaTepHana;

- IPUHIUNHATbHBIE OMIMOKHY TIPH OTBETE Ha
OCHOBHBIE BOTIPOCHI OMIIeTa, OTCYTCTBHE 3HAHUH 1
MOHMMAaHUsI OCHOBHBIX TEPMUHOB U OTIPE/ICICHHUH;
- HETTIOHNUMAHHUE CYITHOCTU JJOMOIHHUTEIBHBIX
BOIIPOCOB B paMKax 3aJaHuil Omiera;

- OTCYTCTBHE HaBbIKa MJIH CYIICCTBEHHbIEC OMNOKI

((Heyl[OBJIeTBOpI/ITeIH)H
o»




TIPH BBITIOTHEHUH NMPAKTHYECKUX 3aJaHHMH;
- HE3HAHUE JTUTEPATYPhI, PEKOMEHIOBAaHHOM
MpOrpaMMOi AUCLUIIHMHBL.

6. YYHEBHO-METOJUYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. Pexomenayemasi iureparypa

6.1.1 OcHoBHasl 1UTEpPaTYypa

O6o3HaueHne ABTOpBI, 3ariaBue bubanorexa HU3naTeancTBoO,
COCTABHTEH TOJX
J1.1 B.I".Xapa3os WnrerpupoBanHbie HTBE CTU HUTY MUCuC CIIG. : ITpodeccns,
CUCTEMBI YIIPABICHUS 2009
TEXHOJIOTHIECKUMHI
npoleccaMu
J11.2 C.B. Ilopmnes  |Komnbsroreproe HTB CTU HUTY MUCuC CIIb. : Jlans, 2011
MOZIENTUPOBaHNE
(bM3UIECKUX IPOIECCOB
B nakere MATLAB
JT13 B.U. T'op6avenxko | Beraucnurensuas HTB CTU HUTY MUCuC - CII6. : BBX-
nuHelHas anre6pa ¢ ITerepOypr, 2011
puMepamu
Ha MATLAB
114 Ceprees, A.WI.  |TIporpammupoBaHue 3BC «Yuuepcurerckas 6udanoreka ONLINE» Openbyprekuii
koHTposepos cucrem |URL: rocyJapCTBEHHBII
aBTOMAaTU3alHH : //biblioclub.ru/index.php?page=book&id=481806 |yrmBepcuter. —
yueGHOe ocodue Openbypr :
OpeHbyprekuii
roCcy1apCTBEHHBIN
yHHBepcureT, 2017.
1.5 A.A. Tpetpskos,|Cpencrsa 3BC «Yuuepcurerckas 6ubanoreka ONLINE Tam0oBcKmii
W.A. Enu3zapos, |aBTOMaTH3aLHN URL: rocy1apCTBEHHBIN
B.H. Hazapop |yIPaBICHHS: CHCTEMBI biblioclub.ru/index.php?page=book&id=499053 TEXHUYCCKUN
IIPOrpaMMHPOBAHHS YHUBEPCHUTET. —
KOHTPOJIIEPOB Tam00B :
TamOoBcKmi
roCcy1apCTBEHHBIN
TEXHUYECKUI
YHUBEPCUTET
(TI'TY), 2017
6.1.2 Jlono/IHMTe/IbHAS JIMTEpPATypa
O6o3HaueHnne ABTOpBI, 3ariaBue bubanorexa HU3naTeancTBO,
COCTABHTEH TOJX
J2.1 B.B. Kaarun [Ipombiuiennsie koutp |HTB CTU HUTY MUCuC OO0 "THT", 2013
OJUIEPHI B CHCTEMAX
aBTOMATH3alUH
TEXHOJIOTHIECKHX
MPOLIECCOB
2.2 T.4. JlazapeBa, |HTerpupoBaHHBIE HTb CTU HUTY MUCuC 00O "THT", 2008
10.D. CUCTEMBL
MapTeMbsSHOB,  |[IPOCKTHPOBAHUS U
AT. Cxuptinaase, |ynpaBieHus B
B.I1. BopucKkuH. |MalIMHOCTPOEHHH.
CTpyKTypa u cocTaB
6.1.3 MeToanuyeckue pa3padoTku
O06o3HaucHUE ABTODBI, 3aryaBue bubnuoreka W3 naTenbcTBo, O
COCTaBHUTEIH
J13.1 J.A. WuTerpupoBanHble HTB CTU HUTY MUCuC Craperit Ockou :
ITonemenko, CHUCTEMBEI CTU HUTY
M.A. IlykaHOB  |IPOCKTHPOBAHHUS U MHUCuC, 2011
YIIpaBJIeHHs
J13.2 [onemenko /I.A. |Cpeactsa HTB CTU HUTY MUCuC Crapsrit Ockou,

aBTOMATH3aLUU 1
yIpaBJieHus: yaeOHo-
METOIUYECKOE MTOCOOHE
IUIS CAMOCTOSITENEHOM
paboTHI IO BBIIL. JIOM.

CTH HUTY
MUCuC, 2016




3aaHui

J133

[onemenko Cpencra HTB CTU HUTY MUCuC Crapsrit Ockou,
J.A., LlykaHoB  |aBTOMaTH3aLUH U CTU HUTY

M. A. YIpaBIICHHS: yIeOHO- MUCuC, 2016
METOJMIECKOoe mocodue
IO BHIII. TaOOPaTOPHBIX
pabot

134

J.A.Ilonemenko |MHTErprpoBaHHBIE HTB CTU HUTY MUCuC Crapsrit Ockou :
CHCTEMBI CTHU MUCuC,
MIPOEKTUPOBAHUS U 2009
YIIpaBIeHHS

J13.5

J.A. Tlonemenko [IHCTpyMeHTaIbHBIE LMS Canvas

cpencTea https://Ims.misis.ru/enroll/3CM6GT
MOZEIUPOBAHHUS H
npoektupoBanus. Kype
JIEKLIUH

J13.6

J.A. Tlonemenxo |IHCTpyMeHTaNbHBIE LMS Canvas

cpencrTea https://Ims.misis.ru/enroll/3CM6GT
MOJICIIMPOBAHUS 1
POEKTHPOBAHHSI.
MeTtoauueckue
yKa3aHUs

K BBIIIOJIHCHHIO
11a00paTOpHBIX paboT

J13.7

J.A. Tlonemenxo |IHCTpyMeHTaNbHBIE LMS Canvas

cpencrTaa https://Ims.misis.ru/enroll/3CM6GT
MOJIEIUPOBAHUS H
MIPOEKTHPOBAHUSL.
MeTtoauueckue
yKa3aHHs K
BBITIOJTHEHUIO
MPaKTUUECKUX 3aHATUN

J13.8

J.A. Tlonemenko | Mucrpymenransusle |LMS Canvas
cpeacTBa https://Ims.misis.ru/enroll/3CM6GT
MOJZENUPOBAHUS U
MPOEKTHPOBAHUS.
Mertonuueckue
yKa3aHHs
K BBITIOJIHEHHIO
KypPCOBOT'O IIPOEKTA

6.2. IlepeueHb pecypcoB HHGOPMAIIHOHHO-TeJIeKOMMYHHUKALNOHHOI ceTH « UHTEpHET»

IporpamMmmupyeMsbie KOHTPOJUIEPHI : yueOHoe mocobue / B.B. Urnatses, U.C. Kobepcu, O.b. CninpumoHos,
B.U. ®unaes ; MunucrepctBo 00pazoBanus 1 Hayku P®, OxHblii GenepanbHblii yHuBepcuTeT, VHKeHepHO-
TexHoyorndeckas akajemus. — Taranpor : FOxHblii GpenepansHblii yausepeutet, 2016. — 138 ¢. [DnekTpoHHBII

pecypc]. - URL: http://biblioclub.ru/index.php?page=book red&id=493057

6.3. IlepeyeHb MPOrpaMMHOI0 odecneyeHHs

Microsoft Windows

Microsoft office

Kaspersky Endpoint Security ,

MATLAB

(O, I SN RS I I O 3

Simatic STEP7

6.4. Ilepeyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPO¢eCcCHOHATBHBIX 023 IaHHBIX

S

- LMS Canvas (mpukaz HUTY «MUCuC» Ne 387 0.B. ot 05.06.2018 r. «O npumenenuu B yue6HoM mporecce D0P»)

https://lms.misis.ru/

- Hayunas snextponnas 6ubnrorexka eLIBRARY.RU: http://elibrary.ru/

- ®enepanpHblii noprai «Poccuiickoe obpasoBanuey: http://edu.ru

- OTkpsiTOe 0Opa3oBanue: http://openedu.ru

- Poccuiickast rocynapcTBeHHas oubnnoreka: http://www.rsl.ru

- DnektponHo-6ubnnoTeuHas cucrema (3bC) «YHuepcuTerckas 6ubnuoreka oraiim»: http:/biblioclub.ru

- OnexrponHas 6ubimoreka HUTY «MUCuCx»: http://elibrary.misis.ru

- Vausepcurerckas uadopmanronnas cucrema POCCHUSL: https://uisrussia.msu.ru/

- Dnextponnas 6udnuoreka PI'B: nuccepraumu: http://diss.rsl.ru/?menu=disscatalog/

Noll Kool BN I Ko NN KV, [N IV HUS I § O}

—
o

- aHayuTHYecKas 0asa (nHuekcsl mutuposanus) Web of Science https://apps.webotknowledge.com



http://biblioclub.ru/index.php?page=book_red&id=493057
https://lms.misis.ru/
http://elibrary.ru/
http://edu.ru/
http://openedu.ru/
http://www.rsl.ru/
http://biblioclub.ru/
http://elibrary.misis.ru/
https://uisrussia.msu.ru/
http://diss.rsl.ru/?menu=disscatalog/

nu. 11 - aHanUTHYeCcKas 0a3a (MHAEKCHl uuTUpoBaHus) Scopus https://www.scopus.com/

n. 12 - Haykometpuueckas cucrema InCites https://apps.webofknowledge.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI

7.1 Aynutopus Ne406

«JIabopaTopus NPUKJIAJHOT0 NPOrPAMMHPOBAHU)

[Tepeuenb ocHOBHOTO 000pYAOBaHUS, y4eOHO-HATIISIHBIX IOCOOMI:
e  MOHHMTOp - 9mT.;

NEePCOHANbHBIN KOMIbIOTED - 9mIT.;

IIPOEKTOD;

SKpaH HACTCHHBIN;

YCHIINTEb-PACTIPEICITUTED;

®  KOMIUICKT y4eOHOI MeOenn Ha 25 0CcaOYHbIX MECT.

7.2 Aynutopusi Ne419
«JleKIHOHHASA AYAUTOPHUSD)
[lepeyeHb OCHOBHOTO 000PYIOBaHUSA, YI€OHO-HATISIAHBIX TOCOOMIL:
. YCUIINTEIb-PACIIpPeIeIIUTENb;
MOHUTOP;
TIaHeJNb ay/no;
MOHUTOP ILIAHIIETHBIN;
KOMIIBIOTED;
HaCTEHHBIN SKPaH;
MUKILEPHBIN MYJIbT;
MYJBTHMEIHA IPOCKTOD;
YCHITUTENb 3BYKa;
JIOKYMEHT -Kamepa;
cucTeMa BUICOKOH(EPEHI] CBSI3H;
KOHTpPOJLIED;
KOMMYTaTop;
3BYKOBBIE KOJIOHKH;
. BOKaJIbHAs paIHOCHCTEMA,;
KOMIUIEKT y4eOHOU MeOenu Ha 70 mocalouHBIX MECT.

7.3 Ayautopus Ne306
«IlomelneHue AJIst CAMOCTOAITEIBbHOI PadoThHI 00yYaAIOLINXCS»
[lepeyeHp OCHOBHOTO 000PYIOBaHUSA, YI€OHO-HATISIAHBIX TOCOOMIL:

. MIPOEKTOD;

. JIOCKa;

. SKpaH HACTCHHBIN;

. KOMIbIOTEp — 6 IMIT.;

. KOMIUIEKT yueOHoi mebenu Ha 20 yenoBex.

B nomemnennu i caMocTosTeNbHON paboThl 00yUarOMIMXCst UMEETCS
MOJKITIOYEeHHUE K ceTH «VIHTEepHEeT» U AOCTYI B 3JICKTPOHHYIO
WHPOPMAITMOHHO-00pa30BaTENBHYIO CPEly OpTraHU3alUH.

8. METOJUYECKHUE YKA3ZAHUSA JJIS1I OBYYAIOIINXCA 11O U3YYEHUIO JMCHUTIJIMHBI

Jlnst ycnemHoro ocBOeHHs AUCHUIUINHEL "VIHCTpyMEeHTaIbHBIE CPEICTBA MOJIETUPOBAHHS 1 IPOSKTHPOBAaHUSA" B ceMecTpe 6
o0yJaroneMycst He0OX01MO:

1. Iocemarp Bce BUJIbI 3aHATHH.

2. OTUeTHI 110 MPAKTHIECKUM PaboTaM PeKOMEHIYETCsl BRIIOJHATE ¢ Mcnons3oBanneM MS Office, nomyckaeTcst BBITOIHATE B
PYKOIIHCHOM BHJIC.

3. AKTUBHO paboTaTh ¢ Hay4YHBIMU 0a3aMu B ceTH MIHTepHeT.

4. KauecTBEHHOE OCBOCHUE AUCLIMILIMHBI BO3MOYKHO TOJBKO IIPH CUCTEMATHUECKOI CAMOCTOSTENILHOM padoTe, YTo
MOIEPKUBAETCS CUCTEMOM TEKYILEH aTTeCTalllu.

KOHTPOJIb KAYECTBA OCBOEHMUSA JUCHUTLIUHBI
OmeHka KadecTBa MOATOTOBKM OOYYAIOMMXCS TMPOBOJMTCS C ILENBI0 KOHTPOJS OCBOEHHs OOYJaIOIMMUCS COBOKYITHOCTH
KOMITETEHIINH (JacTeil KOMIeTEeHIN) Ha dTale M3y4eHUs JaHHON AucuuiuiMHbBl. OCBOEHHE KOMIIETEHIHUIT XapaKTepH3yIOTCs
OTIPE/IECNICHHBIMU 3HAHUSIMU, YMEHHAMH M HaBBIKAMH, ONBITOM NMPOGECCHOHATBHON e TeTbHOCTH, KOTOPhIE OLEHUBAIOTCS Kak B
Tpolecce W3ydeHHs IUCHUIUIMHBI (TEKYIIUH KOHTPOJb YCIEBAEMOCTH), TaK M MO 3aBEPUICHHH H3YUEHHS AUCHUIUIMHBI TPU
MPOBEICHUH MPOMEXKYTOUHON aTTecranuu oOydaromuxcsa. /[l mNpoBeleHHs TEKyLIero KOHTPOJIS YCIIEBaeMOCTH M
HPOMEXYTOYHOH aTTecTalnii 00y4aronmxcst cHopMUPOBAHbI OLIEHOUHBIE CPECTBA.
Texymmii KOHTPOJIb yCIIEBAEMOCTH




Texy1uii KOHTPOJIb YCIIEBAEMOCTH O0YHAIOIMXCS O JUCLUIUIMHE HIPOBOAUTCS B (hopMe:

- YCTHBIH ONPOC Ha MPAKTHUECKUX 3aHATHAX, TAO0OPATOPHBIX PabOTaxX U JIEKIIMOHHBIX 3aHATHIX;

- TECTHI 10 TPETHEMY pa3ely H3y4aeMOM JUCIUILTHHBL,

- KypcoBas paboTa 1o paszaenaM 2, 3 BBIIONHAEMas 00Y4aIOMIUMUCS CaMOCTOSITEIBHO.

o pesynsratam Bemonnenus: KP o6ygarommecs opopmirstior otderst (o 'OCT 7.32-2017 Oruer o Hay4HO-
HCCIIeIOBATENLCKON padoTe).

CrpyKTypHBIMH 2)1eMeHTamu oTderta 1o KP ssmistoTes:

- THUTYJIBHBIH JINCT;

- COfIepXKaHHE;

- HOMep BapHaHTa, GOPMYJIMPOBKY 3a/JaHHsl U HCXO/HbIE JAHHBIC,

- He0OXOIUMBIE CXEMBI (MCXOJHBIE U IIPOMEKYTOYHBIE);

- QJITOPUTM CHCTEMBI YIPABICHHS;

- «CKPHH IIOTHD) 3KPaHHBIX (JOPM CHCTEMBI BU3yalIn3aluy M IPOrPaMMBI CHCTEMBI YIIPaBICHHS;

- BBIBOJIBI I10 TIPOZICNIAaHHOM paboTe;

- HeoOXOIMMBIE ISl Pacu€TOB CIPaBOYHEIE JJTAaHHBIC;

- CIIMCOK HCIIOJIb30BaHHBIX HCTOYHHKOB;

- MPUIIOKEHHUS.

Tpebosanus k otuery orpaskensl B [OCT 7.32-2017 Otder 0 Hay4YHO-HCCIIEIOBATENBCKON paboTe.

IIpomesxyTouHas aTTecTanus

Yuebusm tanom OITOIT BO mo nucuumiiiHe npexycMaTpiBaeTcs MPOMEXyTOUHas arTecTanus B popMe sK3aMeHa U
KypcoBoii paboTsI B 6 cemectpe. [IpomexyToyHas aTTecTanus MpOBOIUTCS C LEJIBIO OLICHKU Ka4eCTBa OCBOCHHS 00YyJarOIINMHUCS
COZepKaHMs AUCIUIUIMHEL [Ipy NpoBeIeHNH TPOMEKYTOUHOH aTTecTalMy 00yJaloIUICs TEMOHCTPUPYET 3HaHUS, YMEHHS U
HaBBIKH, IPHOOPETEHHBIE B IIPOLECCe N3yYEHHs! TUCIUILINHEI, KOTOPBIE XapaKTepPH3YIOT Pe3yJIbTaT OCBOCHHSI COBOKYITHOCTH
KOMITCTCHIHI (YacTeil KOMITETCHIINI) Ha dTare U3YUCHUS TaHHOM TUCIIUTLTHHEL.

PesysnbTarsl 00y4eHHs M0 JUCIHILUINHE, XapaKTepPHU3yIOIINe OCBOSHHE COBOKYITHOCTH KOMIIETEHIINH (YaCTH KOMITETEHINH), IPH
MPOBEACHUH MPOMEKYTOUHOH aTTECTAIlH OI[EHUBAIOTCS 110 YETHIPEX0aUIbHON CHCTEME.

Cucrema OLIEHUBAHUS PE3yIbTATOB OCBOSHUS JTUCIMILUTNHBI

[Nopsiok, onpenemnsronuii NpoueaAypsl OLIEHUBAHHUS 3HAHUN, YMEHUH, HABBIKOB U (MJIH) OIIBITa JEATEIbHOCTH,
XapaKTepHU3YIOLINX YPOBEHb c(hOPMUPOBAHHOCTH KOMIETEHINH, onpeneneH B [Tonoxennn «O TeKyIeM KOHTpoJe
YCIEBaeMOCTH U IIPOMEKYTOUHOH aTTeCTalluy 00yJaromuXCsl, TEKYIIeM KOHTPOJIE IIOCEIIECHNS 00yJalOIIMUCS ayIUTOPHBIX
sanaTuil B HUTY «MUCuCy» IT 239.09- 18, BbiIyck 2».
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