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1. leau u 3a1a4u AUCHUILITHHBI

1.1. Hean aucuMninHbI
W3y4YeHUE TIPUHIIUIOB IMOCTPOCHHUS COBPEMEHHBIX aBTOMATU3UPOBAHHBIX CHUCTEM
yopaBieHus TexHojorudeckuMm rmporeccoM (ACYTII) um  cucteM IUCIETYEPCKOTO
yHIpaBiieHHsI B cOOpa TaHHBIX B KX COCTaBe.

1.2. 3agaum IUCHUIIINHBI
— CdopmupoBaTh y CTyIEHTA YETKYH0 HEpapXWiO0 CBS3eld KOoTopas IpHHSITa B

coBpeMeHHbIXx cucremax ACYTIL. CamoctoarensHo cTpouth mpoektel B SCADA
cuctemax: MasterSCADA, WinCC, InTouch Wonderware.;

2. Mecto nucuuninubl B cTpykrype OOII

JuconmmHa «ABTOMATU3UPOBAHHBIE KOMIUIEKCH PACIPEACICHHOTO YIPABICHUS»
(b1.B.JIB.7.1) oTHOCHTCS K BapWAaTUBHOW YacTH MPO(PECCHOHAIBHOTO  ITUKJIA
00s13aTeNbHBIX JUCIUIUIH.

[IpenmecTBylomuMy  TUCUUIIMHAMY, (OPMHUPYIOUIMMU  HAyaJlbHbIE 3HAHMS,
ABIIAIOTCS CENYIOIME TUCHUIIUMHBL: MH(OpMallMOHHBIE TEXHOIOTUH, BhIYrcIuTenbHbIE
MAaIllHbI, CACTEMBI U CETH, Teoprs aBTOMaTU4ECKOTO YIIpaBIeHUs, MUKPOIPOLIECCOPHBIE
yCTpOMCTBa, TEeXHHUYECKHE CpEACTBAa aBTOMATU3allMM W YyIpaBleHWs, Merponorusa u
W3MEPUTEIIbHAS TEXHHKA.

[TocnenyromumMy JUCHUIUIMHAME ABISOTCS: [Ipenauuiomyas npakTuka.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHMA IMCHUIINHBI

[Ipouiecc wu3yyeHUsT AMCHMIUIMHBI HaMpaBieH Ha (QOPMHUPOBAHUE CIETYIOIINX
KOMITIETEHLIAM:

— OIIK-7 cnocoOHOCTBIO YYUTHIBATH COBPEMEHHBIC TEHACHIIMH Pa3BUTHUS
DIIGKTPOHUKH, W3MEPUTEIBHOW UM  BBIYUCIUTEIBHONW TEXHUKH, WHOOPMAIIMOHHBIX
TEXHOJIOTUI B CBOEH MPO(eCcCuOHANBHON AeSTEIbHOCTH;

— TIK-8 roTOBHOCTBIO K BHEAPECHUIO PE3YJAbTATOB pa3pabOTOK CPEICTB U CUCTEM
ABTOMAaTU3allMU U YIIPABIICHUS B IIPOU3BOJCTBO;

— TIK-9 cnocoOHOCThIO MPOBOAUTH TEXHUUECKOE OCHAILEHHWE Pabo4yuX MECT U
pa3MelIeHne TEXHOJIOTHYECKOro 000py10BaHus;

— TIK-10 roroBHOCTBIO K Y4acTHIO B paboTax MO M3TOTOBJIEHUIO, OTJIAJIKE U cAade
B DKCIUTyaTalllI0 CUCTEM M CPEICTB aBTOMATHU3ALMN U YIIPABJICHUS;

B pe3synbrare n3ydeHus: JUCHUIUIMHBI CTYAEHT JOJIKEH:

— 3Hatb YTO Takoe [aT4YUKH, HCIOIHUTENIbHbIE MEXaHU3Mbl, KOHTPOJLIEPHI.
OcHOBHbIE MPUHIIKIIEI AucieTdepckoro ynpasiaenus. Ctpykrypy ACYTII, kak RTU-layer
tak 1 HMI. Apxurektypy SCADA.

— yMeTb ° JieTKo opueHTUpoBaThCsl B coBpeMeHHbIX ACYTII u ocobeHHOCThIO UX
noctpoenus B Poccuu; * co3nasare nporpammuoe ooecriederne Bepxuero ypoas ACYTII
B KoMIUiekce mHcTpyMeHTanbHbIX cpenctB WinCC, InTouch Wonderware; ¢ nmpuMeHsTh
MOJIyYCHHBIC 3HAHUS JI1 CAMOCTOSITEIBHOTO MPOECKTUPOBAHUS KOHKYPEHTHO- CITIOCOOHBIX
ACY.

— BJagerb HaBbikamu co3ganus npoektoB B SCADA. YMeHHeM HacCTpOUTH
KOHTPOJUIEPHl Ha TipueM u mnepefady wuHpopManuu. OTkanuOpoBaTh MaTYUKA U
WCTIOTHUTEIbHBIE MEXaHU3MBI.
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4. O0beM IMCUMILIMHBI M BUABI Y4eOHO0#l padoThl
COCTaBISIET 6 3aUETHBIX E€AUHULBl U

OOmast TPyTOEMKOCTh JUCITUTIIMHBI

npeacranieHa B Tabuie 4.1.
Tabnuna 4.1 — Tpy10eMKOCTh TUCITUTIINHBI

Tabnuia 5.1 — Pa3aensl AUCIMIUINHBI ¥ BUIBI 3aHITUNA

5. CoagepkaHue TUCHMILIMHBI

5.1. Pa3aenanl AMCHMILIMHBI M BUABI 3aHATHI
Pa3znenpl quctUIIMHBL ¥ BUIBI 3aHSATUN MPUBEICHBI B TabmuIe 5.1,

No Buel yueOHo# nesTenbHOCTH 7 cemecTp Bcero I 2510705050005
1 Jlekuuun 54 54 4acoB
2  JlabopaTopHble 3aHATHUS 54 54 4acoB
3  Bcero aymuTopHBIX 3aHATUN 108 108 4acoB
4 W3 HUX B MHTEpPAKTUBHOUN (opme 22 22 4acoB
5 CamocrosarensHas paboTa 108 108 4acoB
6 Bcero (0e3 sx3ameHa) 216 216 4acoB
7 OO6mas TpyI0eMKOCTh 216 216 4acoB
6 6 3.E
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1 OO030pHEII aHANMM3 CUCTEM MPOMBIIIJICHHOH 8 4 32 44  OIIK-7,1IK-10
aBTOMAaTHU3allUH.
2 CrpyKTypa ¥ MpUHLMIIBI TOCTPOCHHUS 10 8 48 66 OIIK-7,IIK-10,
OCHOBHBIX oOecneunBaromux yacteir ACY. I1K-8, I1K-9
3 Apxurektypa U QyHKIIMIOHUPOBAHUE 12 0 O 12 [1K-8
CHUCTEM JIUCTIETYEPCKOTO YIIPABICHUS U
cOopa JTaHHBIX.
4 O0630p texnonorun OPC u ee posib B 12 8 0 20  OIIK-7, IIK-8,
CHCTEMAXx MPOMBIIUIEHHONW aBTOMATU3ALUU. [1K-9
5 OcoOeHHOCTH MPOCKTUPOBAHUS, 12 34 28 74 OIIK-7,1IK-10,
pa3paboTKu ¥ BHEAPEHUS paclpeaeIeHHbIX [1K-8, ITK-9
ACY.
Uroro 54 54 108 216
4



5.2. Conepxxanue pa3esoB IMCHUIIMHBI (110 JEKIHUAM)
Conepxanue pa3iesioB JUCHUILIAH (TI0 JIEKIUSAM ) TPUBEICHO B TabmuIe 5.2.
Tabnuna 5.2 - Conepkanue pasieaoB JUCIUIUIAH (10 JEKIIHIM)
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7 cemecTp

1 OO3opHbI aHaIKU3 AHAJIU3 COBPEMEHHOTO Pa3BUTHUS 8 OIIK-7
CUCTEM MIPOMBINIJIEHHOCTH U BBIJICJICHHE OCHOBHBIX
IPOMBILIJIEHHON  mpeanochuiok BHeApeHuss ACY Ha
apTOMaru3anuu.  npeanpusaTusx. OCHOBHbIEC YaCTH

IPOMBIIIIEHHOMN cucTemMbl. OG30pHBIN aHATN3
KOMIIOHEHTOB TUIIOBOM apXUTEeKTypbl ACY:
U3MEPUTENBHBIE U YIIPABIIAIOLINE YCTPOICTBA,
CHUCTEMBI YIIPaBJIEHUS TEXHOIOTUYECKUM
IPOLIECCOM, CUCTEMBI yIIpaBieHus: (PUHAHCOBOM,
XO35IMICTBEHHOM M aJIMUHUCTPATUBHOU
NEATENIbHOCTBIO Npeanpusitus. yHKIuu u
METOJIbl YIIPaBICHUS MPEANPUATAECM MPU MOMOIITU
ACY: BplieNIEeHNE OCHOBHBIX TpeOOBaHUM
npennpudatui K ACY, CUCTEMHBIN MTOAXO PH
npoektupoBannu ACY.

2 Crpykrypa 00630p, ananus, KIaccuuKaIus u IPUMeEpPbI 10 OIIK-7,
[IPUHIUIIBI KOMIIOHEHTOB ACY: * JlaTunku u [1K-9
MMOCTPOCHHUS UCIIOJIHUTEIbHbIE MEXaHU3MBbI. * KOHTpoJUIephI:

OCHOBHBIX ycTpoiicTBa coopa u oopadbotku (Y CO)

oOecneynBarouXx HHPOpMALUHU, IPOrPaMMHUPYEMbI€ JTJOTUYECKHE

yacten ACY. xkoHTposepsl (ITJIK), mpombliiiieHHbIe
KOMIBIOTEPHI. * [IpOMBIIIITIEHHBIE TITUHBI 17151
cucteM aBroMaruzanuu. * SCADA-cuctemsl
AHanu3 COBPEMEHHOI'0 COCTOSIHUSI MUPOBOTO
peiaka ACY. Ananu3 coctosinus peiika ACY B
Poccun. OCHOBHBIE ATaNbl U CTAAUU CO3JAHUS U
BHesipeHust ACY. OneHka YJKOHOMUYECKOM
s pexruBHOCTH ACY. Metoasl oOecrieueHus
JIOCTOBEPHOCTH U COXPAHHOCTU HH(OpMAIH B
ACY.

3 Apxutektypau  BeimeneHnue coBpeMeHHBIX TPeOOBaHUN K 12 TIK-8
¢ynkunonupoBanu SCADA. CtpykrypHas opranuzarnust SCADA-
€ CUCTEM cucteM. CpaBHUTENIbHBIN aHAIN3 MUPOBBIX
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nucneruepckoro  npousBoguteneit SCADA-naketoB. Metonbl

YIPaBJIEHUS U MOBBIIIEHHS HasiexkHOCTH cucteM SCADA.
cOopa JIaHHBIX.

4 O630p Texunonorun Windows ripu noctpoennu SCADA-cuctem. 12 OIIK-7,
OPC u ee posib B OCHOBHBIE KOHILIETIIIUU MOJIEJIA KOMITIOHEHTHBIX [1K-8,
CHUCTEMax 00bekToB (COM) Haznauenue u ucropust I1K-9

npoMbinuieHHONM  pa3BuTuss COM. IlpenmMyiiecTBa uCIOIb30BaAHUS
apTomMaruzanmu.  koMmrnoHeHToB COM. Unrtepdeiicst B COM.
Oco0eHHOCTH pacIpeaeieHHON MoIenn
KOMMOHEHTHBIX 00bekTOB (DCOM). CymiHOCTh U
Ha3HAUYCHHE TEXHOJIOTUH BHEAPECHUS U
CBSI3bIBAHMS OOBEKTOB JIJIsl CUCTEM
npoMblnuieHHoN aBTomaru3anuu (OLE for
Process Control). [IpuHIUIBI TOCTpOCHUS,
OCHOBHBIE COCTaBHbIE YAaCTH U 0030pHBIN aHAJIN3
OPC-cepBepos.

5 OcobenHoctu Ha3nauenue u GyHKIUU paclpeeeHHbIX 12 OIIK-7,
npoektupoBanus, ACY(PACY). Ocobennoctu nocrpoenust PACY. I1K-10,
pa3paboTKH U TpeboBaHMs K KOMIIOHEHTAM CUCTEMBI, IPUMEPHI [1K-8,
BHEIPECHUSA peanuzanuu. Kontpomnepst 1151 PACY. [1K-9
pacnpeneneHHbIX [IpakTHdeckre peKOMEH Ay TOCTPOCHUS
ACY. coBpeMeHHbIX PACY B Poccum.

Uroro 54

5.3. Pa3jesibl AUCHMILIMHBI U MEKIMCUUILIMHAPHBIC CBA3H ¢ 00eCeYMBAIIMMU
(mpeabIAyIIMMH) U 00ecre4yuBaeMbIMU (MOCJIETYONIMMHU) AUCHUIINHAMHA
Paznenpl auCHMIUIMHBI M MEXKIUCHUIUIMHAPHBIC CBS3M C  00€CIEYMBAIOIIMMHU

(TpenpIaymuMu) U 00ecrieYMBaeMbIMH (TIOCISAYIOITUMHI) TUCITUTIIMHAMHU TTPEACTaB-JICHBI
B Ta0auie 5.3.
Tabnuna 5.3 - Pa3aensl IUCHMUIUIMHBI U MEXKIUCITUTIIMHAPHBIC CBA3H

No paznenoB gaHHOW TUCUUIUIAHBI, [T
KOTOPBIX HEOOXOIUMO U3yUCHHE
No HaunmeHnoBaHue QUCIMITINH 00eCITeunBaIONINX U 00eCIIEYNBaEMBbIX
JIMCITATIIIMH
1 2 3 4 5
[IpenmiecTByronme qUCIUILITAHbBI
1 HMudopManmoHHBIC TEXHOJIOTHH +
2 BrprancaureabHbIE MAIIMHBI, CHCTEMBI +
U CETH
3 Teopus aBTOMaTH4YECKOTO yIIpaBICHUS + +
4  MuKpOmnpoLEeCCOPHbIE YCTPOMCTBA + +
5 TexHUUecKHe CpeCcTBa aBTOMAaTHU3aIUN 4 +
Y yIIPaBIICHUS
6 MeTpoorus U U3MEpHUTEIbHAs + +
TEXHHMKa
[Tocnenyronye TUCHUTUIMHBI
1 ‘HpeI[I[I/IHJ'IOMHaﬂ MIPaKTUKa + + + + \ +
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5.4. CoorBeTcTBHME KOMIIeTeHIIMI, GOPMUPYEeMbIX PU U3YyYEHUH JUCHHUILUIUHBI, U
BH/10B 3aHATHH
CooTBeTCTBHE KOMIETEHIIUN, (POPMUPYEMBIX NMPU U3YUEHUU AUCIUTIIMHBI, U BUJIOB
3aHSATUN MpeACTaBiIeHO B Tabuie 5.4
Tabnuna 5. 4 — CoOTBETCTBHE KOMIIETCHIIMH W BHJIOB 3aHATUH, (OPMHUPYEMBIX IIPU
W3YUYCHUH JUCIUILIMHBI

Bune! 3aggtuit
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ani 0 <
B = = A DopMBbI KOHTPOJIS
= 2 z 5
= s g 2
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OIIK-7 + + +  KontponbHas padora, OTueT no mabopaTopHoii padore,
Omnpoc Ha 3aHsATUAX, [uddepeHirpoBanHbIii 3a4eT
[1K-8 + + KonTtponbHas padora, OtueT no smabopaTopHoii padore,
Ornpoc Ha 3aHATHAX
I1K-9 + + +  KontponbHas padora, OTueT no jmabopaTopHoii padore,
Onpoc Ha 3aHATHAX
[1K-10 + + +  KontponbHas padora, OTueT no nmabopaTopHoii padore,
Onpoc Ha 3aHATHAX

6. UnTepakTuBHBIC MeTOABI H (OPMbI OPraHU3alUU 00yUYCeHUSA
TexHonOrMM HMHTEPAKTUBHOTO OOy4YeHHUs NpU pa3HbIX (GopMmMax 3aHITHH B yacax
npuBeAeHBI B Tabnuiie 6.1
Tabnuma 6.1 — TexHONOTrUUM UHTEPAKTUBHOTO OOYYEHUS MPU pa3HbIX (Popmax 3aHATHI B
gacax

NnTepakTuBHbBIE
NHTepakTuBHBIE
MeTtoabl MPAKTUYECKUE Bcero
JEKIUN
3aHATUA
[Ipuramenre cnenuaaucToB 2 4 6
[Ipe3eHTannu ¢ KCIOJIb30BaHUEM 16 16
WHTEPAKTUBHOMN JOCKH C OOCYKJICHUEM
Hroro 18 4 22

7. JIabopaTOpHbIA NPAKTUKYM
Conepxanue 1a00paTOpHBIX pabOT MpHUBENeHO B Tabnuie 7.1.
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Tabmuma 7. 1 — Comepxanue 1a00paTOpHBIX padboT
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7 cemecTtp

1 OOG3opHBI aHAIU3 CUCTEM «MasterSCADA 4  OIIK-7
TPOMBIIIIEHHON aBTOMAaTH3alIUU. CTPYKTYpa, OPHUECHTAITUS

2  Crpykrypa u npuniuns! nocrpoerust  MasterSCADA - 4  OIIK-7
OCHOBHBIX 00€CIICUMBAIONINX YaCTeH  HMHCTPYMEHTHI JUHAMUKH
ACY.

3 Crpykrypa u npuniunbsl noctpoenuss  SemiLOGIC — ITJIK s3eik, 4  OIIK-7,
OCHOBHBIX 00€CTIEUMBAIOIIMX YaCTe  HaCTpoHKa [1K-8
ACY.

4 O0630p texnonoruu OPC u ee ponnb B~ HacTpoiika 00beKTOB 4  OIIK-7
CUCTEMax MPOMBIIUICHHOU MasterSCADA
ABTOMAaTHU3AIIHH.

5 0O0630p texnonoruu OPC u ee poib B~ MasterSCADA Teru u 4  OIIK-7
CUCTEMaX MPOMBIIIJICHHOM aJIapMBbl.

ABTOMAaTHU3AIIHH.

6 OcobGeHHOCTH MPOEKTUPOBAHMUSI, MasterSCADA- 8 OIIK-7,
pa3pabOTKH M BHEAPCHUS Muemocxema. I1K-9
pacnpeneneHHbix ACY.

7  OcoOEHHOCTH MMPOCKTUPOBAHMSI, InTouch WonderWare - 8 OIIK-7,
pa3pabOTKH ¥ BHEAPEHUS UHCTPYMEHTHI rpaduKu U ITK-10,
pacnpeneneHHbix ACY. PACIIOIOXKEHUS I1K-9

8 Oco0eHHOCTH MPOCKTUPOBAHMSI, InTouch WonderWare - 4  TIK-10,
pa3pabOTKHU U BHEAPEHUS WHCTPYMEHTHI, TUHAMUKA [1K-8

actipeneneHHbix ACY.

9  OcobeHHOCTH TPOCKTUPOBAHMUSI, WinCC - uHCTpyMEHTBI 8 TIK-10,
pa3pabOTKH ¥ BHEAPCHUS rpaduKy U pacToIOKEHUE [1K-8
pacnpeneneHHbix ACY.

10 OcobGeHHOCTH MTPOEKTUPOBAHMUS, WInCC - uHCTpyMEHTHI, 6 IIK-10,
pa3pabOTKH U BHEAPEHUS JTMHAMUKA. I1K-8
pactpeneneHbix ACY.

Uroro 54
8. IlpakTnyeckue 3aHATHS
He nmpenycmorpeno PYII




9. CamocTosiTe1bHAs padoTa
Bunbr camocTtoaTensHON pabOThl, TPYAOEMKOCTh M (OPMUPYEMbIe KOMITETCHITHH
npeacTaBieHbl B Tadnuie 9.1.

Tabmuma 9.1 - Buasl caMOCTOSTCNIBHONW palOOTBI, TPYAOEMKOCTh H (HOPMHpPYEMbIC
KOMIIETEHIIUH
S
~ £
S =
) 2
Buaer 2 é
Ne  Haspanus pasnuenos CaMOCTOSTEIbHOM § o ®opMBI KOHTPOJIS
paboThI = é
= >
2 =
- &
o
7 cemecTp
1 OO630pHBIH aHATH3 CaMocTosITeIbHOE 32 OIIK-7, Omnpoc Ha 3aHATHUSX,
CHCTEM WU3YUYCHUE TEM IIK-10 KoHutponbHas pabota
MPOMBIIILJIEHHON (BOTIPOCOB)
aBTOMAaTH3allHH. TEOPETUYECKOMN YacTh
Kypca
2 Crpykrypau CaMocTosTenbHOE 32 OIIK-7, Omnpoc Ha 3aHATHUSX,
MIPUHIIUAIIBI TTIOCTPOCHUS U3YUCHUE TEM IIK-10 KoHutponbHas pabota
OCHOBHBIX (BOIIPOCOB)
00eCIIeYNBaIOIINX TEOPETUICCKON JacTH
yacten ACY. Kypca
3 Crpykrypau [TpopaboTka 16 OIIK-7, Ortuet o
MIPUHITUIIBI TIOCTPOCHUS JICKITUOHHOTO IIK-10 naGoparopHoii paboTe,
OCHOBHBIX MaTepuaia KonTponbras pabora
00€eCIIeYnBaIOIINX
yacteir ACY.
Bcero (6e3 sk3ameHa) 108
4 OdopmieHue OTYETOB IO Ja0OPATOPHBIM 28 OIIK-7, Ompoc Ha 3aHITHSIX,
paboram I[IK-9  Ortuer no
naboparopHoi pabote
Htoro 108

9.1. TeMbI AJI51 CAMOCTOSITEJILHOTO U3YyUEHUS TEOPETUUYECKOH YacTH Kypca

1. ®ynkunoHanbHbie BO3MOXHOCTH SCADA - cuctem B ACYTII

2. Krnaccudukarus 1aTIMKOB MO THITY CBSI3U C BBIMIECTOSAIUM YPOBHEM B CHCTEME
aBTOMAaTH3aIlHA

3. «/MHTennekTyanbHbI JaTYUK», QYHKIIUW U PellaeMble 3a]1auu.

4. TlpuBectu OJIOK-CXeMy THUIIOBOTO KOHTPOJUIEPA, C OMMMCAHUEM €T0 pabOTHI.

5. Hasnauenue Onoka BBoma-BeIBOja M3 OJIOK-CXEMBI THUIIOBOTO KOHTPOJLIEpPA. C
IpUMEpaMH.

6. IlpuBectu mnpeumyiiecTBa HCMOJIL30BaHUS B CHUCTEMax aBTOMaTH3AIUU
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ITPOMBIIIJIEHHBIX KOMITBIOTEPOB 110 cpaBHeHMIO ¢ I1JIK.

7. TlepeuncauTh KpUTEpHUH BHIOOPA MTPOMBITIUICHHOHN IITHHBI.

8. IlpuBenute xakue ¢pyHkuuu BeinojgHser SCADA-cuctems ?

9. IlpuBectu OJNOK-CXeMy B3aUMOJACUCTBUS KOMIOHEHTOB TuNOBOl SCADA-
CUCTEMBI

10. Tlepeuncnute KpUTEpUU IPU BHIOOPE CUCTEMBI YIIPABICHUSI.

9.2. Boripochl Ha IPOPadOTKY JEKIHUOHHOI0 MaTepuaJsa
11. OcHoBHas 3a7a4ya YpOBHS JaTYMKOB U UCIIOTHUTEIBHBIX MEXaHU3MOB B CUCTEME
ACVYTII
12. OcHoBHOE Ha3HaueHUEe KOHTposuiepoB B cuctemax ACYTII.
13. Tlepeuncnuth OCHOBHBIE 3a/1aun KOHTposuiepa B cuctemax ACYTII.

9.3. Tembl J1a0OpPaTOPHBIX PadOT

14. Beinenute npeumyiiectBa coBpeMeHHbIx APM nHa ocHose 11K, B cpaBHeHuUu ¢
paHee cymectBoBaBlIMMA APM Ha 0CHOBE MHEMOIIUTOB U IIYJIBTOB YIIPABJICHHUS.

15. [IpencraBbTe (YHKIMOHANBHYIO CXEMYy THUIIOBOTO KOHTpOJIJIEpa B CHUCTEMax
ACYTII, u onuimute GyHKIIUU U 33]]a41 KaXKJI0TO €ro OJIoKa.

16. TlpencraBbre QyHKIMOHANBHYIO cxeMy TunoBoi SCADA-cuctembr ACYTII , u
ONMUIINTE PYHKLIUHU U 337a9H1 COCTABIISIONINX €€ YacTeil.

17. [lpuBenuTe NpUYMHBI MOBBILIEHUS CIIPOCA HA aBTOMATU3AIMIO B KOHIIE XX BeEKa.

18. [lepeuucnuth ypoBHU CHCTEMBI aBTOMATH3allMU B MOPSIKE UX BO3pPACTAHUS OT
TEXHOJIOTUYECKOTO ITPOLECCA 10 TIPEATIPUITHS.

19. [IpuBecT TpU OTIMUUTENHBHBIE OCOOCHHOCTHM CHCTEM aBTOMAaTH3allMd OT
O(UCHBIX KOMITBIOTEPHBIX CHCTEM.

20. APM naznauyenwue u ¢pynkiun, OcHoBHas 3agada APMos.

10. KypcoBasi pa6ora
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa Jyisi OEHKHN YCIIeBAeMOCTH CTYI€HTOB

11.1. BanabHbIe OLIEHKH Il 3JIEMEHTOB KOHTPOJIS
Tabmuna 11.1 — banpHbIe OIICHKH JIJIST 2JIEMEHTOB KOHTPOJIS

MaxkcumanbHbli MakcuManbHbIi MaKCHUMaIbHBIN
OneMeHThl yueOHoit ~ Oamn Ha 1-yro  Oast3a mepuon  Oain 3a mepuop  Bcero 3a
JESATEIIbHOCTH KT c nayana Mexay 1IKT u  wmexny 2KT u Ha cemectp
ceMecTpa 2KT KOHEI CEMECTpa
7 cemecTp
JuddepenunrpoBaHHbIii 30 30
3a4yer
KonTtponbHas pabora 5 5 10
Onpoc Ha 3aHATUAX 5 5 10
Otuer no nadboparopHoOi 10 15 25 50
abore
Hapacratomum utorom 20 35 100 100

11.2. Ilepecyer 0aJ110B B OLIEHKH 32 KOHTPOJIbHBIE TOYKHU
[lepecueT 0amioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MIpeCTaBiIeH B Tabnue 11.2.
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Ta6nuua 11. 2 — IlepecueT 6anioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU

bannel Ha 1aTy KOHTPOJIBHON TOYKU Ouenka
> 90% ot MakcUMaJIbHOM cyMMbI 0aii1oB Ha naty KT 3)
Ot 70% 1o 89% ot makcuManbHOM cyMMbl OaiioB Ha gaty KT 4
Ot 60% 1o 69% ot MakcuManbHOM cymMMbl 6aioB Ha aaty KT 3
< 60% ot MakcuMaJibHOM cCyMMBbI OaiioB Ha naty KT 2

11.3. IlepecueT cyMMBbI 02J1JI0B B TPAAMIIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY
[lepecuer cymmbl OasioB B TPaguIMOHHYI0O M MEXIYHAPOIAHYIO OLEHKY
npenacTasiieH B Tabmuue 11.3.
Ta6muna 11. 3 — IlepecueT cymmbl 6AJIJIOB B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

Hrorosas CymMMa 6aJ'IJ'IOB, YUUTHIBACT

Onenka (I'OC) o Onenka (ECTS)
YCIICIIHO CIaHHBIN 9K3aMeH

5 (oTIMYHO) (3a4YTEHO) 90 - 100 A (OTIMYHO)
85 -89 B (ouens xoporio)

4 (xoporiio) (3a4TeHO) 75 -84 C (xoporio)
70-74
65 - 69 D (ymoBneTBOpUTENHHO)

3 (YmOBIETBOPHUTENBHO) (3a4TEHO) 60 - 64 E (HocpecTBeHHo)
2 (HeyIOBIETBOPUTENHHO) (HE 3a4TEHO) Hmxe 60 6ammor F (meynoBneTBOpHUTEIHHO)

12. Y4yeOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE O00ecedyeHne TN CIUTIIHHBI

12.1. OcHoBHas JuTEpaTypa
1. Kanrun B. B., Koznos B. H. AnmapatHsie U nmporpaMMHbIe CPelICTBa CUCTEM
ynpasieHus. [IpoMblllIeHHBIE CETH U KOHTPOJUIEPHL: yuyeOHOe mocodue AJis By30B. - M. :
BMHOM. JlaGoparopus 3Hanuit, 2012. - 419 c. (Hanmuuue B 6ubmuorexke TYCVYP - 10 5k3.)
2. Kanrun B.B., KoznoB B.H. AnmaparHbie u mporpaMMHBIE CPEICTBA CHUCTEM
ynpasiieHusi. [IpoMbllsieHHbIE CETH U KOHTpoJiephl: YueOHoe nocooue - M. BMMHOM.
Jlabopatopus 3nanuii, 2010. - 418 c. (Hanuuue B Oudnuoreke TYCYP - 4 5k3.)

12.2. lonoJiHUTeIbHAS JIUTEPATYypa

1. Pamomopr D.f1. AHanM3 M CHHTE3 CHCTEM AaBTOMAaTHYECKOTO YIPAaBJICHUS C
pacnpeesIeHHbIMU MapaMeTpaMu : ydyeOHoe mocoOue 11t By30B - M. : Beicias mikona,
2005. - 291 c. (mamuuue B 6momoreke TYCVYP - 20 3k3.)

2. Ilerpo B.H. Undopmanmonnsie cuctemsl : YueOHuk s By3oB - CIIO. :
[Turep, 2002. - 688 c. (Hanuuue B Oubamorexke TYCVYP - 24 7k3.)

3. Kpacnocensckmiit H. 1., Bopormos 0. A., Anmmak M. A. ABTOMaTu3upoBaHHBIC
CUCTEMBbI ympaBieHuss B cBi3U. - M.: Pammo u cBsazp, 1988. - 271 c. (nmaiuuue B
oubnuoreke TYCVYP - 7 7k3.)

4. AKypnan: Ilpombinennsie ACY U KOHTPOJUIEPHL: HAYYHO-TEXHUYECKUU
npousBoncTBeHHBIN )xypHAT OO0 "CATEI'E" (M.), HAVUTEXJIUTU3IAT (M.). - M. :
Hayurexnutuznar. - ISSN 1561-1531. — 2002-2011 (nanuuue B 6ubmmoreke TYCYP - 1
9K3.)

5. Kypnan: MexarpoHuka, aBTOMaTu3alus, YIMPABICHUE : TEOPETUUYECKUU U
NPUKIATHON HaydyHO-TeXHMUYECKHi >xypHai. - M. : HoBbie Texnomorum. - ISSN 1684-
6427. — 2002-2011r (namuune B 6ubnuroreke TYCYP - 1 2k3.)

6. PoxnectBenckuit JI.A. ABTOMAaTH3UPOBAHHBIE KOMIUIEKCHI pacIpeaeIeHHOTO
ynpasieHus. YueoHoe nmocooue./TYCYP - Tomck: TMIIJIO, 2002. - 124 ¢. (Hanuuue B
ouomuoreke TYCVYP - 23 5k3.)
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12.3. YueOHO-MeTOAMYECKOE MOCOOMEe U MPOrpaMMHoOe obecneueHue
1. PoxnectBeHckuit J[.A. ABTOMaTU3UpPOBAHHBIE KOMILUIEKCHI PACIPEIECICHHOTO
ynpasieHus : Yueonoe nocoodue, TYCYP, kabenpa KCVII. - Tomck : TYCVYP, 2007. - 179
¢ (JIabopartopusie pabotsl 1-8 cTp. 28-147) (Hanuuue B 6ubauoreke TYCVYP - 35 5k3.)
2. PoxnectBenckuit [[.A. ABTOMaTU3MPOBAHHBIE KOMILUIEKCHl PaCIpeneIEeHHOTO
ynpasinenus : Yueonoe nocodue, TYCVYP, kadpenpa KCVYII. - Tomck : TYCVYP, 2007. - 179
¢ (CamocrostenbHas padora ctp. 148-172) (nanuuue B 6ubmuorexke TYCVYP - 35 7k3.)

12.4. Ba3nbl JAaHHbIX, I/IH(l)OpMaHI/IOHHO CIIPAaBOYHBLIC H MOUCKOBLIC CUCTEMbI
1. www.google.com
2. ru.wikipedia.org

13. MaTepl/IaJII)HO-TeXHI/I‘leCKOG o0ecreueHue AUCHUIIIMHbI

* [I5BM, 9 mit. Athlon 3500 MHz, 2048Mb RAM, HDD 40 Gb. ¢ ceHCOpHBIM SKpaHOM.

* Crenn | ans u3ydeHHUs] CUCTEM DEryJIMpOBAaHUS JABJIECHUS Ha OCHOBE YINPABISEMOIO 3JIEKTPOIPHUBOJA
CocraB:  VHTe/eKTyalnbHBI  DJEKTPONPHUBONA,  KOHTPOJJIEp  BBOJA/BHIBOJIA  CHUTHAJOB,  OOBEKT
perynupoBaHUs(BEHTWIATOP) ¢ 00BA3KOH(3aTBOPHI, AaT4unKu AaBieHus), APM oneparopa (SCADA-cucrema).

» Crena 2 11 M3y4eHHs CUCTEM YIpaBJIeHHs JBM)KEHHEM Ha OCHOBE MHTEIIJIEKTYaJIbHOTO JIEKTPOIPUBOIA
nepeMeHHOro Toka CocTaB: AJIEKTPONPUBOABI IEPEMEHHOIO TOKA, IByXMEpPHAas CHUCTEMa MO3ULIMOHUPOBAHMS
(umotTep), APM oneparopa(SCADA -cuctema).

* Crena 3 Ui WCCIIEIOBaHUS CUCTEM Oecrepe0OMHOro 3JIeKTponuTaHus Ha 0as3e mpeoOpa3oBaTeneit
HanpspkeHus. Cocras: [IpeoOpasoBarenu Hanpspkenust (MBII), HaOop MCTOYHMKOB MUTaHUS C Pa3IUYHBIMU
xapaktepuctukamu, APM oneparopa (SCADA- cuctema), [I9BM c ceHCOpHBIM MOHUTOPOM.

* Crenn 4 nnsa uzyuenust cucreM IIM]I-perynmupoBanust Coctas: [IWI-perynsatop, HaOop OOBEKTOB B
BO3MYILIAIOUINX BO3ACHCTBUM ¢ pa3anuHbIMU XapakTepuctukamu, APM oneparopa(SCADA -cucrema).

* Crena 5 U1t U3yyeHHs aBTOMATU3UPOBAHHON CUCTEMBI YIIPABICHUS JOPOXKHBIM JIBHJKEHHEM B KOMILIEKTE
CO CXEeMaMU M MCXOAHBIMHM TEKCTaMH Iporpamm koHTposuiepa. CocraB: cBerodop, mxad ymnpasieHus (
JOPOXKHBIA KOHTPOJUIEP, MYIBT JWArHOCTHKH, OJEKTpocdyeTdyuk, moxaembl), APM omneparopa(SCADA-
cucremMa).

* Creng 6 nns W3y4eHHMsS aBTOMATU3MPOBAHHOM CHCTEMBl YNPAaBICHHUS HApPYKHBIM . OCBELIEHUEM B
KOMIIJIEKTE CO CXEMaMM U UCXOAHBIMU TEKCTaMM MPOrpaMM KOHTpoJuiepoB. COCTaB: CBETWJIBHUK C MOJYJIEM
IUTABHOTO PETYIMPOBAHUS, UMUTATOP JIMHU OCBELUECHMS, NaTUYMK JIMHUM, 1Kad yrnpaBieHHus ( KOHTPOJUIEP,
KOHTPOJUIEP JIMHUM, AeKkTpocueTurk), APM oneparopa(SCADA-cuctema).

* Crenn 7 ans W3ydeHHs U TIPOTPaMMHUPOBAHUS IPOMBIIUICHHBIX KOHTPOJIJIEPOB CHUCTEM YIPABIECHUS
Cocras: npowmsinuieHHble KoHTposuiepsl (u3mepurensuble( AL CK), ynpasmsomue (LIAII, HINUM, pene),
GPS-GSM-GPRSmonynn), APM oneparopa(SCADA-cucrema).

* Crenng 7 VYdyeOHsni osnexTpomexaHumueckuii po6or CocraB: VY4eOHBIH SIEKTPOMEXaHHUECKHA
NSATHCTENICHHBIH POOOT C KOMITBIOTEPHBIM yIpaBieHueM, Hakornurtenu cOOpOUYHBIX €AMHUI, TpaHCIOpTHAs
cucrema, CructemMa TEXHHYECKOTO 3peHHs KoMmmbroTepHble MMUTATOPBI poOoTa M cOOpOYHOM cuctemsl, 3D
MOJIEJIH y3JI0B.

* Crenn 8 (2 wr) ayid M3y4eHUS M NPOTPaAMMHPOBAHMS MPOMBIIUIEHHBIX KoHTposuiepoB CoctaB: 2
komIiekTa KoHTposiepoB MOSCAD (marepunckas mimata 3CPU+5 /O MOSCAD, uCTOYHMK NUTaHuS,
akkymynsatopHas 6arapes, mogyns MOSCAD 60DI cyxoii konTakt, Moayns MOSCAD 8 Al 4-20mA, moaynb
MOSCAD 4 AO, moxyns MOSCAD 16 DO, Buyrpennss mata ETHERNET PIGGYBACK MOSCAD,
BHyTpeHHss Tuiata paauomoznem FSK, 2400 BPS MOSCAD, npeo6pazoBarens MOXA 5120, pamnoctanmus
Motorola GM340), APM mporpammucta MOSCAD (cucrema nporpaMMHpOBaHHsi KOHTposiepoB ToolBox),
APM omneparopa (SCADA — cucrema InTouch Development with 1/O).

14. ®oHI O1LIEHOYHBIX CPEICTB
@oH/1 OLIEHOYHBIX CPEACTB MPUBEJICH B MPUIIOKEHUH 1.

15. MeTonnyeckue peKOMeHIAMU 110 OPraHU3ANMU U3YYeHHUS U CHUIITUHBI
be3 pekomeHanui.
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Ipuiaoxenue 1
MHUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU PO

denepajibHOE TOCYIAPCTBEHHOE OKOIKETHOE 00pPa30oBaTeIbHOE yUpesKIeHne BbICIIEro
o0pa3zoBaHus

«TOMCKMI TOCYJIAPCTBEHHBI YHUBEPCUTET CUCTEM
VYITPABJIEHUA 1 PAJINOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXJIAIO
[Ipopekrop o yuebHoit padore
II. E. Tpostn
« _» 20 r

®OH/] OITEHOYHBIX CPEJICTB I10 YYEFHOU JUCLIUITJIMHE
ABTOMATH3MPOBAHHbIE KOMILIEKCHI pacnpenae/ieHHOT0 YIIPABJICHUA

VYpoBeHb OCHOBHOM 00pa3zoBaTenbHOM nporpaMMel: bakajsaBpuar

Hampasnenune noaroroBku (crnemnuanbHOCTh): 27.03.04 YnpaBjieHue B TeXHUYECKHX
cucreMax

[Ipodunb: YnpasieHue B TEXHHYECKUX CHCTEMAX

®dopma 00yueHuUs: oOUHAS

@axkynereT: PBC, ®aKyabTeT BHIYMCJINTEILHBIX CHCTEM

Kadenpa: KCVYII, Kadeapa KOMNOBIOTEPHBIX CHCTEM B YIOPaBJIeHUHM WU
NMPOEKTUPOBAHUM

Kypc: 4

Cemectp: 7

VYuebnsiit uran Habopa 2014 roma

Pazpabotunku:
— K.T.H., noueHT kad. KCYII Konyounckuii B. I1.

HuddepenumpoBaHHbIi 3a4eT: 7 CEMECTp

Tomck 2016
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TUACIUTLIAHBI

1. BBenenue
®onp ouenounsix cpeacts (POC) sBnseTcs NPUIOKEHUEM K pabodeil mporpaMme

(MpakTUKW) W  MPEACTABISIET

co00if  COBOKYMHOCTh KOHTPOJBHO-

M3MEPUTEIBHBIX MaTepHAJIOB (TUMOBBIEC 3a/1a4u (3a1aHus1), KOHTPOJIbHbIE pa0OThI, TECTHI U

I[p) H MCTOOOB HX HCIIOJIb30BaHUA,

MNPpCAHA3HAYCHHBIX JJISI HW3MCPCHUA YPOBH:A

JTOCTHIKEHUS CTYJICHTOM YCTaHOBJIEHHBIX PE3y/IbTaTOB O0yUCHHS.

®OC mo aucuuiuinHE (MPAKTHUKE) MCIOJAb3YeTCsl NPH IPOBEACHUU TEKYIETo
KOHTPOJISI yCIIEBAEMOCTH Y MPOMEKYTOUHOM aTTECTALMK CTYIAEHTOB.

[lepedyeHp 3aKperieHHbIX 3a JUCHUIUIMHON (ITPAKTUKOW) KOMIETEHIIUM MPUBEICH B
tabmurte 1.
Tabnuna 1 — IlepeueHpb 3aKpeIUICHHBIX 32 TUCIUIIMHON KOMITETCHITUN

Kox

I1K-9

[1K-8

[1K-10

DopmMynMpPOBKA KOMIIETCHIIUN

CIIOCOOHOCTBIO TIPOBOAUTH TEXHUYECKOE
OCHAIIIEHHE PadOYnX MECT U
pa3MeIIeHne TEXHOIOTHIECKOTO
o0opynoBaHus

TOTOBHOCTBIO K BHEIPEHUIO PE3YJILTATOB
pa3pabOTOK CPEACTB U CUCTEM
aBTOMAaTHU3aINH U YIIPABICHUS B
TIPOU3BOJICTBO

TOTOBHOCTBIO K YYaCTHIO B paboTax 1o
U3TOTOBJICHUIO, OTJIAJKE U claue B
HKCIUTyaTallIO0 CUCTEM U CPENICTB
aBTOMAaTH3allUU U YIIPaBICHUS

Oranbl popMUpOBaHUS
KOMIIETECHIINN

Jomxen 3HaTh UTO Takoe JaT4uKH,
WCTIOTHUTEIbHBIC MEXaHU3MBI,
KOHTpOJIIephl. OCHOBHBIE MPUHITUIIBI
JIMCTIETYEPCKOTO YIIPABICHUS.
Crpykxrypy ACYTII, kak RTU-layer
tak 1 HMI. Apxurexkrypy SCADA;
JloJKeH yMeTh ® JIETKO
OPUEHTUPOBATHCS B COBPEMEHHBIX
ACYTII u 0coOEHHOCTBIO UX
noctpoenus B Poccuu; ¢ co3naBarb
porpaMMHOE 00eCIIeueHHe
BepxHero ypoBHsi ACYTII B
KOMIUIEKCE HHCTPYMEHTAIBHBIX

OIIK-7

CIIOCOOHOCTBIO YYUTHIBATH
COBPEMEHHbIC TEH/ICHIIUU Pa3BUTHUS
AIIEKTPOHUKH, U3MEPUTEIBHON U
BBIYUCIIUTEILHON TEXHUKH,
WH(OPMAIIMOHHBIX TEXHOJIOTUN B CBOCH
npodeCCUOHANTBHOU NEeSITEILHOCTH

cpeactB WinCC, InTouch
Wonderware; * npumMeHsTh
MOJTY9ICHHBIC 3HAHUS JIJIS
CaMOCTOSTEIIEHOTO TIPOCKTHPOBAHUS
KOHKYpPEHTHO- crtocoOHBIX ACY.;
JlomkeH BiaageTh HaBbikamu
coznanus mpoektoB B SCADA.
YMeHrneM HacTPOUTh KOHTPOJIIEPHI
Ha TIPHEM | repeaavy uHpopmaiuu.
OtkanmmOpoBaTh JaTYMKU U
WCITOJIHUTEITLHBIC MEXaHU3MBI. ;

OO0mue XapaKTepUCTUKH TIOKa3aTele U KPUTEPUEB OIICHUBAHUS KOMIIETEHIIMN Ha
BCEX JTarax MpUBEACHBI B TAOIHIIE 2.

Tabmuma 2 — OOmmMe XapaKTepUCTHKH IIOKa3aTelied W KPUTEPUEB OIICHUBAaHMS
KOMIIETECHIIUH I10 dTalam
IToxa3arenu u
3HaTH YMmeTh Bnanets
KpUTEPUH
OTnryHO Ob6nanaet Ob6nanaet nuanazonom KouTpomupyet padory,
(BBICOKHUI (bhaKTUYECKUMU U MPAKTUYECKUX MIPOBOJUT OLICHKY,
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YPOBEHB)

TEOPETUYECKUMU
3HAHUSIMU B TIpejieax
M3y4aeMoi 00J1acTH C

YMEHUM, TpeOyeMbIX
JUTSL Pa3BUTHUS
TBOPYECKUX PEIICHUH,

COBEPIIICHCTBYET
JeUCTBUS PabOTHI

BBITIOJTHCHUS ITPOCTBIX
3a1a4d

MOHUMAaHUEM TPaHUIl  abCTparupoBaHUS
IPUMEHUMOCTHU npo0iem
Xoporio 3HaeT (axThI, Oo6nanaer nuana3zonom beper
(6azoBbIi MPUHITUIIBL, TTPOIIECCHI, MPAKTHICCKUX OTBETCTBEHHOCTb 32
YPOBEHB) oO1ue TOHITHS B yMeHUH, TpeOyeMbIX  3aBepIlCHUE 3a/1a9 B
npenenax u3ydyaeMon I peIeHUs HCCJICIOBAaHUH,
obmactu OTIPEICTICHHBIX npucrocadbIuBaeT
npo0JieM B 001acTu CBOC IMOBE/ICHUE K
UCCJICJIOBAHUS 0OCTOSITEIHCTBAM B
pelIeHrny IpoodIemM
VYnosnerBoputen OOmnamaer 6a3oBbiMu  OOnamaer ocHOBHbIMH Pabotaer mpu npsiMmoMm
BHO (TIOPOTOBBIA OOIIMMH 3HAHUSIMU YMEHUSIMU, HaOJIIOJICHU U
YPOBEHB) TpeOyeMbIMHU JIJIsI

2 Peanausanus KoMneTeHInn

2.1 Komnerenuus IK-9
[1K-9: crnocoOHOCThIO MPOBOAUTH TEXHUYECKOE OCHAIEHHWE paboYuX MECT M
pa3MelIeHne TEXHOJIOTNYECKOro 000py10BaHusl.
Jis popMupoBaHUS KOMIIETEHIIMM HEOOXOAMMO OCYIIECTBUTH PsiJ 3TANOB. DTaIlbl
(bopMupOBaHUsl KOMIIETEHIMH, IPUMEHSIEMbIE JJI1 3TOTO BUJbl 3aHATUN U UCHOJIb3yEeMbIe
CpeICTBa OLIEHUBAHMSI IPEICTAaBICHBI B TAOIUIE 3.

Tabmuua 3 — Ortanbl QopMHpOBaHUS KOMIETEHIMM W HCIOJb3YEMbIE CpPEICTBA
OLICHUBAHUS
Cocrasn 3HaTL YMmeTn Bnanets
Conepxanue ApXUTEKTYpY Bri6uparb Hasbikamu
JTaIOB BBIYMCIIUTEIbHBIX KOH(UTypaiuto npoheccroHaIbHOTO
cucteM. CriocoObl [I9BM. HacTpauBarh HCHOJIb30BaHUS
COIPSIKECHUSA nparieepa yctpoicts. II9BM u
YCTPOKCTB 110 Boi6uparb OIIEPALMOHHBIX
MOCJIEIOBAaTeIbHOMY U KOH(PUTypaLHiO cucrteM. Meronamu
MapaieTIbHOMY SCADA cucremsl. OTpeAeICHUS
untepdeiicy. MeTto b HEUCIIPABHOCTEMN
Y CPEACTBA U3MEPEHUS nepudepuitHoro
(bu3NYECKUX BEIUYUH. 00OpyAOBaHUs MO
IIOCJIEA0BATEIILHOMY,
[apajuleIbHOMY U
Ethernet untepdeiicy.
Buner sansituit e VHTepakTUBHBIE e lluTrepakTUBHBIC e lluTepaKkTUBHBIC
JEKIUU; JEKLIWH; IPAKTUYECKUE
3aHATHS,
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Hcnonb3zyemble
cpencrTaa
OIICHUBAHUS

e IHTEpaKTUBHBIE
MPAKTUYECKUE
3aHSTHUS,

e JlabopaTopHbie
3aHATHUS,

o Jleknuu;

e CamMmocTosTeNbHAs
pabora;

e KoHTpOnbHAA
pabora;

e OTtuer no
J1a00paTOPHOM
pabore;

e Onpoc Ha
3aHATHSIX;

e Jludpdepenunponan
HBIN 3a4eT;

e lHTEpaKTUBHBIE
MPAKTUYECKUE
3aHSTHUS,

e JlaGopaTopHbie
3aHATHS,

o Jleknuu;

e CamocTosATeNbHAs
pabora;

e KoHTpOIBHAA
pabora;

e OTtueT no
nabopaTopHOH
pabore;

e Onpoc Ha
3aHATHIX;

e Jludpdepenunponan
HbBIHN 3a4eT;

e JlaGopaTopHbie
3aHSTHS;

e CamocTosTeNnbHas
pabora;

e OTueT no
1abopaTopHOU
pabore;

o JIuddepenunpoBan
HbBIN 3a4€T;

@opmMynMpOBKa IOKA3aTENIE W KPUTEPUEB OLICHUBAHUSA JAHHOM KOMIIETCHIUU
npuBeeHa B TabmuIe 4.
Tabnuma 4 — [lokazaTenu ¥ KpUTEPUU OLICHUBAHUS KOMIIETEHIIUU Ha HTarnax

OJTHOM (hu3nyecKon
BEJINYMHEI,
HarpuMmep,
TEeMIIePATyPBhl.;

Cocrasn 3HaTL YmMmeTn Bnanets
Orinuno e Kak HacTpouTh ® B 3aBUCHUMOCTHU OT = ® HaBBIKAMHU
(BBICOKMI CUCTEMY IICEB/IO U3MEPAEMBIX U HACTPOUKHU
YPOBEHb) pEeaJbHOTO BPEMEHH B yIIPABIISIEMbBIX KOH(UTYPAITUOHHBIX

CUCTEMY busnueckux BenmunH  (QaitinoB B UNIX
paboTarolyto 1no BBIOPATH CUCTEMaX.;
crangapry QNX.; BBIYKCIINTEIILHYIO ® METONAMH

e Omnune Ha TEXHUKY IS TIOJIKJTFOUEHUS JJIs
YpOBHE TIPOTOKOJIOB ~ MOHTAQKHUKOB, HACTPOUKHU
pasnuunbix BHemHUX — ciecapeit KUIIuA, 000pyIOBaHHUs IO
UHTEP(PENCOB. ; orzaenos ACY.; H0CJIEN0BATEIEHOMY
e Heckonbko ® HallTH U TIapaJiieIbHOMY
METOJIOB U3MEpPEHHEe = HEUCIIPAaBHOCTHL HA uHTepdeicy.;

YpOBHE MPOTOKOJIA
COCTMHCHUS
nepudepuitHoro
YCTPOMCTBA.;

® TIPEIJIOKHUTh
pa3Iu4YHbIC
KOH(pUTYpaIuu
SCADA-cucremsi
TUTSL pa3HBIX

CTPYKTYPHBIX
MOAPa3ICICHHM. ;
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Xopouio

e [louemy usmepenue

e BeIOpatTh hopMm

® HaBbIKaMH pa6OTBI

(6a3oBbIN pu3rIecKnuX BETUYHH (HAKTOP y THIT C peecTpom B
YPOBEHB) HEOO0XOAUMO KOpITyca B Windows.;
MIPOBOAUTH TPU 3aBUCUMOCTH OT ® METOIAMH
Pa3IUYHBIX TOKAX U TEXHOJIOTHYECKOTO VCIIPABIICHUS
HaMPSHKCHUSX..; nporecca.; HEUCITPaBHOCTEH 110
o APXHUTEKTYpY ® IIPOCMOTPETH MIOCIIEZIOBATEIILHOMY
Windows NT naHHBIe puxomsnme uHTepdeiicy(RS232,
IMOJ0O0HBIX 10 BCEM RS485, USB);
OTepaIMOHHBIX nepudepuitHpIM
CUCTEM.; uHTepdeticam.;
e Uem omnuaercsd Ha o BriOpartb
YpOBHE CUTHAJIOB ONTHMAJTBHYIO
OTIMYHS MMPOTOKOJIa  KOH(HTypaIruro
RS232 or RS485.; SCADA-cucTeMBI 110
KPUTEPUIO
JICIICBU3HBL. ;
VYinosiersopuren e Kak ycTaHOBHUTH e BBIOpaTh popm e paboroit [IDBM nHa
bHO (1oporoBbli = Windows mogo0uyo  ¢axrop [I9BM s CpEeIHEM YpOBHE;
YPOBEHb) OC u npaBUIILHO 3agad ACYTIL,; ® METOJIaMHU

HACTPOUTH JpanBepa
BHYTPEHHUX U
nepupepuitHbIX
YCTPOMCTB.;

® KaK HaCTPOUTH
cuudep RS232
opTa;

® [IPOCMOTPETH
JAHHBIC TIPUXO/ISIINAC
no COM nopry.;

® BBIOpaTh
KOH(PUTYpAITUIO
SCADA-cucremsI 1o
KpUTEPUIO(JACIIEBU3H
BI THOO
(YHKIMOHAIBHOCTH);

2.2 Komnerenmus I1K-8
[1K-8: TOTOBHOCTBIO K BHEAPECHHUIO PE3yJIbTaTOB Pa3pabOTOK CPEACTB M CHCTEM
aBTOMATH3allMH U YIIPABIICHUS B IIPOU3BOJICTBO.
Jlnst hopMupoBaHUs KOMITETEHIIMA HEOOXOAUMO OCYIIECTBHUTH PSII ATAMOB. JTaIlbI
(dbopMHUpOBaHUS KOMIIETCHITNH, PUMEHSIEMbIC ISl ATOTO BUJIbI 3aHATUN U WCIIOJIb3yEeMbIe
Cpe/ICTBa OIICHUBAHMS IIPEACTABICHBI B TAOIHIIE 5.

UCTIPaBICHUS
HEUCTIPABHOCTH 10
HOCTIeI0BATEIILHOMY
UHTEpPENCY.;

Tabnuua S5 — Ortansl GOpMHUPOBAHUS KOMIIETCHIIMM U MCIOJIB3yeMbI€ CpEACTBa
OLICHUBAHUS
Cocrasn 3HaTH YMeThb Bnaners
Coneprxanue MOCJEA0BATEIbHOCTh  Pa3/ICJIUTh HA ATAllbl  METOJAUKAMHU
JTaIloB 9TaIoB BBOJIA B MIPOIIECChI MIPOEKTUPOBAHUS
SKCIUTyaTaIuu pa3paboTKH, ACYTII
ACVYTII BHEJPECHUE U BBEIACHUE
B KCILTyaTalllIO
ACYTII
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Bunrnl 3anstui

e IHTEpaKTUBHBIE
JIEKIUY;
e InTepakTuBHBIE

e lHTEpaKTUBHBIE
JIEKIIWH;
e InTepakTuBHBIE

e llHTEepakTUBHBIE
PaKTUYECKUE
3aHATHUS;

e JlaGopartopHbie
3aHATHUS;

e CamocTosATeNbHas
paborta;

Hcnonb3zyemble
cpencTBa
OLICHUBAHUS

MPaKTUYECKHEC MPAKTUYECKHEC
3aHSATHS; 3aHSTHS;

e JlaGopaTopHbie e JlaGopaTopHbie
3aHSTHS; 3aHATHS;

o Jleknuu; o Jleknuu;

e CamocTtosaTenbHas o CaMocCTOsITEIbHAS
pabora; pabora;

e KoHTpOIBHAA e KoHTpOIBHAA
pabora; pabora;

e OTtuer no e OTtuer no
1a00paToOpHOM naboparopHoOn
pabore; pabore;

e Onpoc Ha e Omnpoc Ha
3aHATHSIX; 3aHATHIX;

o Jludbdepenuuporan o duddepennuponan
HBIN 3a4€T; HbBIN 3a4ET;

e OTueT no
nabopaTopHOU
pabore;

o Jludpdepenunponan
HBIM 3a4€T;

@opMylIHpOBKa MOKAa3aTeliel W KPUTEPUEB OLICHUBAHUS [IAHHOW KOMIIETEHIIMU
npuBeeHa B Tabmuie 6.

Tabnuna 6 — [lokazarenu ¥ KpUTEPUH OLICHUBAHUS KOMITIETCHITMY Ha dTarax
CocraB 3HaTh YmMmeTn Bnanets
OTnr4HO ® STanbl ® IPEAYCMOTPETH ® KOMIIJICKCHBIM
(BBICOKMIA CEpPBUCHOTO BO3MOXKHOCTh MOJICPHU3AIIUU  BUJICHBEM CYTH
YPOBEHB) OOCITy>)KMBaHUSI ~ MHEMOCXEMBbI TEXHOJIOTMYECKOTO
ACVYTII, TEXHOJIOTUYECKOTO TIpoLecca  Ipolecca u
Ha HOBOM 3JIEMEHTHOM 0as3e; aNropuTMaMu
OITHMAaJILHOTO
ynpasienus ACYTII;
Xopouio ® STanbl e 0TOOpa3UTh HA MHEMOCXEME © 3HAHUSIMHU KaK
(6a3zoBbIi MIPOEKTUPOBAHM = TEXHOJIOTHYECKOTO MpoIiecca  MCKIIOYUTD JIMIITHUE
YPOBEHB) Iu JTaTYNKHU U UCIIOJIHUTEIILHBIE  JaTYUKU U
YTBEPKICHUS MEXaHHU3MBI IS HCIIOJTHUTEIBLHEIE
MHEMOCXEMBI CXEMaTHUIECKOTO MEXaHU3MBI U
TEXHOJIOTHYECKO OTOOpa)keHus paboThI 100aBUTH
ro TpoIiecca; yCTaHOBKH(1IeXa, HEI0CTaIOIIHE;
NPEeANpUsATU);
YIOBIIETBOPU = e STaIlbl ® PacCTaBUTh JIATYUKHU ® MCTOIUKOM
TEJIbHO ACKH3HOIO HCTIOJIHUTEIbHBIC MEXaHU3MbI =~ MPOCKTUPOBAHUS
(TOPOTOBBIM  MPOEKTUPOBAHK = 10 TEXHOJOTUUECKOMY TEXHOJOTUUECKOTO
YPOBEHB) g ACYTII, poueccy; MpoLeCcCa KaK €CTh;
CornacoBaHa Ha noptane N2 486 18



2.3 Komnerennus IK-10
[1K-10: TOTOBHOCTBIO K y4acTHIO B pabOTax MO M3rOTOBJIEHUIO, OTIAJIKE U Clla4y€ B
HKCIUTyaTalllO0 CUCTEM U CPEICTB aBTOMATU3aLUHU U YIIPaBICHUS.
Jia popMupoBaHUS KOMIIETEHIIMM HEOOXOAMMO OCYILIECTBUTH Psij 3TANOB. DTallbl
(GopMUpOBaHUs KOMIIETEHIMH, IPUMEHSIEMBIE JJI1 3TOrO BUbI 3aHATUN U UCIOJIb3yEeMbIE
CpEICTBa OLICHUBAHMSI IPEICTABICHBI B TAOIHIIE 7.

Tabmuua 7 — Ortansl ¢GOpMHPOBAHUS KOMIIETCHIIMM U HMCIIOJIB3yeMbIE CPEICTBa
OLICHUBAHUS

Cocrasn 3HaTL YMmeTn Bnanets
Conepxanue DJIEMEHTHI U HAaCTPOUTH Kak 3HAHUSMH aJITOPUTMOB
ATAIlOB YCTPOMCTBA CUCTEM nepudepuitHoe aBTOMATUYECKOTO U

Bunae! 3aggatuit

YIIPaBIICHUSA

e InTepakTuBHBIE
JIEKIINH;

e llHTepaKkTUBHBIC
IPaKTUYECKUE
3aHSTHS;

e JlaGopaTopHbie
3aHATHS;

o Jlexuuu;

e CamocTosTeNbHas
pabora,

00opyIOBaHUS TaK
KOHTpoJsiepsl 1 APMB1
OIIepaTopoB

e IHTepakTuBHBIE
JICKIIUY;

e llHTepaKkTUBHBIC
IPaKTUYECKUE
3aHATHS;

e JlaGopaTopHbie
3aHATHS;

o Jlekuuu;

e CamocTosTeNbHAas
pabora;

aBTOMATHU3HPOBAHHOTO
yIpaBICHUS
TEXHOJIOTUYECKUX
MPOIIECCOB

e IHTepakTuBHBIE
IPAKTUYECKUE
3aHATHUS;

e JlaGopartopHbie
3aHATHUS;

e CamocTrosTenbHas
pabora;

Hcnonb3yemble
cpencrsa
OLICHUBaHUS

e KoHTposibHaA
pabora;

e Otyer o
nabopaTopHOM
pabore;

e Onpoc Ha
3aHATHUSX;

o Jluddepennuponan
HbIN 3a4€T;

e KoHTposbHas
pabora;

e Otuer no
naboparopHon
pabore;

e Onpoc Ha
3aHATHSX;

o Jluddepenumuponan
HBIN 3a4€T;

e OTtueT no
naboparopHoOu
pabore;

e Jludpdepenunporan
HbBIN 3a4€T;

dopmynupoBKa TOKa3aTeledl M KPUTEPUEB OILICHWBAHWS JaHHOW KOMITETECHIUH
npuBeaeHa B Tabmuie 8.
Ta6nuna 8 — [lokazarenu u KpUTEpUN OIICHUBAHUS KOMIIETEHIIMHN HA dTarmax

Cocras

OTnn4HO
(BBICOKHMIA
YPOBEHbB)

3HaTh

® MCTOAUKH OTIIAJKH
1 BBEJICHHUS B
AKCILTyaTaluIo
CIIOKHBIX
AIEKTPOMEXAHUYECKU
X CHUCTEM;

YMmeTh

® TIOJIyYUTh U
pa3o0parhb JbIHHbIE
MOJy4YEHHbBIE TIO
pa3HbIM
uHTepdeiicam Ha
MHEMOCXEMY

Bnanets

® BCKTOPHBIMHU
ypaBHEHUSIMU JJIS
yIpaBICHUS
CIIOKHBIMH
TEXHOJIOTUYECCKUMH
YCTPONCTBAMHU W/HUITU
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TEXHOJIOTUYECKOTO npolieccamu;
npolecca;
Xopo11o ® [IPUHIIUIIBI ® TOAKIIOUYUTD K ® METOIUKOMN
(6a30BbIi yIIPaBJICHUS KOHTPOJIIEPY Kak KYCOYHO-THHEHHO
YPOBEHb) TPaH3UCTOPHBIMU aHaJIOTOBBIC TaK U anmpOKCUMAIIHH JTsT
npeoOpaszoBatensiMd  IU(POBBIE UCTIOJIH30BaHUS
HCTIOIB3YIOLINX YCTPOMCTBA JJIs1 JIMHENHBIX 3aKOHOB
[IUPOTHO- MEePBUYHOTO cOOpa U yNpaBJICHHUS,
UMITYJIbCHYTO 00paboTKH
MOJYJISIIUIO TS uH(bOpMaLIH O
s pexTuBHON TEXHOJIOTUYECKOM
paboThI, HaTIpUMeED, npolecce;
ACUHXPOHHBIX
JIBUTATEJICH;
VIIOBJIETBOPUTE  ® IIPHHIIMIIEI ® [OJKJIFOUYUTH I10 ® U yMETh
BHO (ITOPOTOBBIM  M3MEPEHUi U pabOThl  aHAIOTOBOMY MPUMEHUTH
YPOBEHB) AIIEKTPOMEXAaHUYECKU UHTepdeicy natuuku  npuHuuns [TN]]
X CHCTEM; Y U3MEPUTETbHBIC PETYIUPOBAHUS;
YCTPOMCTBA;
2.4 Komnerenuusa OIIK-7
OIIK-7: cmocoOHOCTbIO  YYHMTHIBaTH  COBPEMEHHBIE TEHACHIMH  PAa3BUTHUSA
DIIEKTPOHUKH, W3MEPUTEIBHOW W  BBIYUCIUTEIBHON TEXHUKH, HHPOPMAIIMOHHBIX

TEXHOJIOTUI B CBOEU MPOQPECCHOHANTBHON JeATETbHOCTH.

Jnst hopMHupoBaHUs KOMIIETEHLIMHM HEOOXOAMMO OCYHIECTBHUTH PSi/i ATAMOB. JTalbl
(dbopMHpOBaHUSI KOMIETEHIIMH, MPUMEHSIEMbIE JIJIsl 3TOTO BUJIbI 3aHATUN U HCIIOJIb3yEMbIE
CpEICTBA OLICHUBAHMSI IPEICTABIEHBI B TaOIMIIE 9.

Tabmuma 9 — DOtanbel (QopMUPOBaHMS KOMIIETEHLIMM M MCIOJb3YEMbIE CpPEICTBA
OLICHUBAHUS
Cocrasn 3HaTL YMmeTb Bnanets
Conepxanue MapKHUPOBKY U BbIOUpATh B TEXHOJIOTUSAMHU
JTaIOB 0003HaueHHEe 3aBUCHUMOCTH OT aBTOMAaTU4€CKOro(aBTo
IIEKTPOHHBIX U pemaeMon 3aaa4u MaTU3UPOBAHHOTO)

Buns! 3angtuit

AIICKTPOMEXaHUUCCKUX 3JIEMCHTHOM 0a3bl

KOMIIOHCHTOB

e llHTepakTUBHBIE
JEKIUU;

e lIHTepakTUBHBIE
IIPAKTUYECKUE
3aHATHS,

e JlaGoparopHsbie
3aHATHS,

o Jleknuu;

ANEKTPOHHBIX
KOMIIOHEHTOB

e llHTepakTUBHBIE
JIEKIUY;

e lIHTepakTUBHBIE
MIPAKTUYECKUE
3aHATUS;

e JlaGopartopHbie
3aHATHS,

o Jleknuu;

BBIOOpA DIIEMEHTHOMN
0a3bl JIEKTPOHHBIX U
AITEKTPOMEXAHUYIECCKHUX
KOMITOHCHTOB

e llHTepakTUBHBIE
PAKTUICCKUC
3aHATHS;

e JlaGopaTopHbie
3aHATHS;

e CamocTosTenbHas
pabora;
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e CaMocToOsITeIbHAS
pabora;

e CaMocCTOsITeIIbHAS
pabora;

Hcnonb3zyemble
cpencrTaa
OIICHUBAHUS

e KoHTpOnbHAA
pabora;

e OTtuer no
J1a00paTOPHOM
pabore;

e Onpoc Ha
3aHATHSX;

e JluddepenunpoBan
HbBIN 3a4€T;

o JIuddepenurpoBan
HBIN 3a4€T;

e KoHTpOnBbHAA
pabora;

e OTueT no
nabopaTopHOH
pabore;

e Onpoc Ha
3aHATHSIX;

¢ Jluddepenunponan
HbBIN 3a4€eT;

o JIuddepenurpoBan
HbBIN 3a4€T;

e OTtueT no
1abopaTopHOU
pabore;

o JIuddepenumrpoBan
HBIN 3a4ET;

o JIuddepenuurpoBan
HBIM 3a4€T;

q)OpMYJII/IpOBKa rokasareiaer u KPpUTCPUCB OLCHHBAHUA

npuBesieHa B Tabmue 10.
Tabnuna 10 — [Tokazarenu U KpUTEpUH OLICHUBAHUS KOMITCTCHIIMN Ha dTarax

TAHHOM KOMIIETEHIINU

HCIIOJIB3YEMBIX NPH

Cocrasn 3HaTL YMmeTn Bnanets
OTtnu4HO ® CHOBHBIC CXEMBbI ® CIIPOCKTUPOBATh, ® MCTOIUKOMN
(BBICOKMI CONPSIKCHUS U pa3BecTH U WHTETpaIuy PeIeHus
YPOBEHB) raJJbBaHUYCCKOM COCTaBUTh CBSI3aHHOTO C

Pa3Bs3KU NpU crienuQpuKaIuio pa3paboTkoit
CONPSIKEHUS Pa3HBIX  AJIEMEHTOB IICYAaTHOM IIIaThI ¥
(YHKIIMOHATBHBIX ANEKTPUUYECKON BHEJIPEHUSI €€ B
OJIOKOB DJICKTPOHHBIX — MMPUHITUITHAIILHON MPOEKT CKBO3HOTO
KOMIIOHEHTOB; CXEMBbI YCTPOMCTRA; JTIOKyMEHTa 000poTa
® MIPUHITUIIEI paOOTHI MPOEKTHOM
AIIEKTPOHHBIX JIOKYMEHTALIMHU
MUKPOCXEM MaMsTH; ACYTII,
e psinpl ARM ® HaBBIKAMH PaOOTHI
KOTPOJUIEPOB U B [IpOTpaMme
THUIIOBBIC X EPLAN;
uHTEpEnCHI;
Xopouo e piaanl R, L, C ® MOJKJIIOYUTCS I10 ® HaBBIKAMM
(6a3oBBIN anieMeHTOB U gomycku SPI unTepdeiicy k ABTOMaTU3UPOBAHHOT
YPOBEHB) JUISL pa3HbIX MUKPOKOHTPOJUIEPY U O MPOEKTHUPOBAHUS
YaCTOTHBIX 3aIliCaTh/CUYNTATh MHOT'OCJIOMHBIX
JINara30HoB; porpaMmy; IeYaTHBIX I1J14T;
® OTIINYHEC
KOMOWHAIIMOHHBIX OT
MOCJIEI0BATCILHBIX
TP POBBIX
3JeMEHTaX W THUIIBI
KOpPITYyCOB
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YnoBneTBopuren
BHO (IIOPOrOBBIN
YPOBEHB)

UX U3TOTOBJICHUH,
e ominuue PIC ot
ARM KOTpOIIIEPOB;

® 3JIEMEHTHYIO 0a3y
MTaCCHUBHBIX H
PEaKTUBHBIX
AIIEMEHTOB;

® YUTaTh
AIIEKTPOHHBIC CXEMBI,
OTJINYaTh aHAJIOTOBEIC
OT UGPOBBIX

® HaBBIKAMU PabOTHI
B IIporpaMmmax
Pa3BOJIKYU MEYATHBIX
IuIaT;

® OTJIIMYHE MPU
HCITOJIL30BaHUH
MHKPOCXEM
caenaHueIx mo TTJI u
K-MOII
TEXHOJIOTHSIM;

® B YEM pa3HHUIIA
MHKPOKOHTPOJJIEPOB
U3TOTOBJICHHBIX 10
pa3HBIM
TEXHOJIOTHSIM;

OJICMCTOB,

3 TunoBble KOHTPOJIbHBIE 32IaHUSA
Jlns peanuzaiiiy BBIMICTICPEUHCICHHBIX 3a/ad OOy4YCHHUs HMCIOJIBb3YIOTCS THIIOBBIC
KOHTPOJIbHBIC 3aJaHus WJIM WHBIE MaTepHalibl, HEOOXOAWMBbIC I OIEHKH 3HAHUH,
YMEHUM, HaBBIKOB M (WJIM) OIBITa JEATCIBHOCTH, XapaKTEPU3YIOIIUX  ATaIlbl
dhopMUpOBaHUS KOMIICTCHIIMH B TMPOIIECCE OCBOCHHUS 00pa30BaTEIbHON IPOTpaMMBbl, B
CJIEIYIOIIIEM COCTaBE.

3.1 Tembl ONIPOCOB HA 3AHATHSX

— Brinenure npeumymiectBa coppemeHHbix APM Ha ocHoBe 11K, B cpaBHeHuu c
paHnee cymectsoBaBIInME APM Ha 0CHOBE MHEMOILMTOB M ITYJIETOB YIIPaBJICHHUS.

— IlpeacraBere (QYHKIMOHAIBHYIO CXEMY THIIOBOTO KOHTpOJIJIEpa B CHCTEMax
ACVYTII, u onumute GyHKIUU U 33J]a4d KaXKJ0T0 ero Onoka.

— IIpencraBsre PpyHkIMOHANBHYIO cxemy TUnoBoil SCADA-cuctembr ACYTII , u
ONMUIINTE PYHKLUUHU U 337a4H1 COCTABIISIONINX €€ YacTeil.

— IlpuBenuTte NpUYMHBI MOBBILIEHUS CIIPOCA HA aBTOMATU3alMI0 B KOHIE XX BEKa.

— IlepeuncauTe YpOBHM CUCTEMBI aBTOMATH3alMU B MOPSIAKE UX BO3PACTAHUS OT
TEXHOJIOTMYECKOTO MTPOLIECCA 10 IPEATIPUSTHSL.

— IlpuBect TpU OTIMYUTENbHBIE OCOOCHHOCTH CHUCTEM aBTOMATU3ALMH OT
O(HCHBIX KOMITBIOTEPHBIX CHCTEM.

— APM na3znauyenue u ¢pynkiuu, OcHoBHas 3aga4a APMos.

— @ynkiuoHanbHbie BO3MOXHOCTH SCADA - cuctem B ACYTII

— Knaccuduxaimsi 1aTYUKOB 1O TUIY CBA3U C BBIIIECTOSIIIIMM YPOBHEM B CHCTEME
aBTOMAaTH3alHlH

— «/HTennekTyanbHbIi JaTYUK», QYHKIIUU U peliaeMble 3aa4u.

— IlpuBectu 610K-CXeMy THIIOBOTO KOHTPOJIJIEPA, C OMMCAHUEM €r0 PadoTHhI.

— Haznauenue Omoka BBoja-BbIBoja M3 OJOK-CXE€MbI THIIOBOIO KOHTpOJUIEpa. C
IPUMEPAMH.
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— IlpuBectn nOpeuMyIIECTBA HCIIOJIB30BAaHUS B CHUCTEMax aBTOMATU3ALMH
POMBIILIEHHBIX KOMIIBIOTEPOB 10 cpaBHeHuto ¢ [TJIK.

— IlepeuncauTh KpuTepUH BHIOOPA MPOMBIIIIEHHON IINHBI.

— Ilpueaure kakue pynkuuu Boinonuser SCADA-cuctemsl ?

— IlpuBectn OJIOK-CXeMY B3aMMOJECHCTBHA KOMIOHEHTOB TuoBoil SCADA-
CUCTEMBI

— Ilepeuncnaute KpUTEpUU MPU BHIOOPE CUCTEMBI YIIPABICHHUS.

3.2 TeMbl KOHTPOJIBLHBIX padoT

— OcHoBHas 3a/1a4a ypOBHSI JaTYUKOB U MCIOJHUTEIBHBIX MEXaHU3MOB B CHCTEME
ACVYTII

— OcHoBHOE Ha3zHa4ueHHE KOHTpoJuIepoB B cucreMax ACYTII.

— Ilepeuncauth 0CHOBHBIE 3a7jauu KOHTpoJiepa B cuctemax ACYTIL.

— ®OyskuuoHanbHble BO3MOKHOCTH SCADA - cuctem B ACYTII

— Knaccuduxanust 1aTYMKOB [0 TUITY CBSA3H C BBIIIECTOSIIIUM YPOBHEM B CHUCTEME
aBTOMAaTU3ALMH

— «VHTennexryaabHbId JaTYNK», QYHKIUU U pEIIaeMble 3a/1a4H.

— IlpuBectu O6I0K-CXeMy TUIIOBOTO KOHTPOJIIEPA, C ONTMCAHUEM €T0 PAaOOTHI.

— Haznauenue Onoka BBoja-BbiBoga U3 OJOK-CXEMBI THIIOBOIO KOHTPOJUIEpA. C
IIPUMEPAMH.

— IlpuBecTn npeuMyILIECTBA HCIIOJIB30BAaHUS B CHUCTEMAax aBTOMATU3ALMH
ITPOMBIIIJICHHBIX KOMITBIOTEPOB 110 cpaBHeHMIO ¢ [1JIK.

— IlepeuncauThs KpuTEpUH BHIOOPA MPOMBIIUICHHON IITUHBI.

— Ilpueaute kakue pynkuuu BoinonHser SCADA-cuctemsl ?

— IlpuBectn OOK-CXeMy B3aMMOJICHCTBUS KOMIOHEHTOB TumoBoil SCADA-
CUCTEMBI

— Ilepeuncnaure KpUTEpUU MPU BHIOOPE CUCTEMBI YIPABIICHHUS.

3.3 Bonpocsl n1u¢pepeHIMPOBAHHOIO 3a4eTa

— Brinenure npeumyniectBa coBpemeHHbix APM Ha ocHoBe 11K, B cpaBHeHuuU ¢
panee cymecrBoBaBIIMMU APM Ha OCHOBE MHEMOIIWTOB W IMYJABTOB YHIPABJICHUS.
[IpencraBere (QYHKIMOHAIBHYIO CXeMYy THUIOBOTO KOoHTpoJuiepa B cuctemax ACYTIL, u
onuiuTe (yHKUUU U 3aJa4d KaxXaoro ero omoka. IIpencraBbre (PyHKIIMOHAIBHYIO CXEMY
tunoBoil SCADA-cuctembl ACYTII , u onuiunre pyHKIMHM U 3a1a4U COCTABIISIIOUINX €€
yacreil. [IpuBenuTe npuyYMHGI MOBBILICHUS CIIPOCAa HA aBTOMATHU3alUI0 B KOHIE XX BeKa.
[lepeuncauTy ypOBHU CHUCTEMbl AaBTOMATHU3allMUd B TOPSAKE HX BO3pACTaHUSA OT
TEXHOJIOTMYECKOr0 Tporecca a0 npeanpusitud. [lpuBectd TpU OTIMYUATENbHbBIC
OCOOEHHOCTH CHCTEM aBTOMATH3allid OT O(UCHBIX KOMIBIOTEPHBIX cucteM. APM
HazHaueHue u Qynknun, OcHoBHas 3amadya APMoB. OcHOBHas 3a7jaua ypOBHS JaTYUKOB U
HCTIOJHUTEIbHBIX MexaHu3MoB B cuctemMe ACYTII OcHoBHOE Ha3Hau€HUE KOHTPOJIJIEPOB
B cucteMax ACYTII. Ilepeunciants 0OCHOBHBIE 3a7auu KOHTpoJuiepa B cuctemax ACYTII.

— O®yskunonanbHble BO3MOKHOCTH SCADA - cucrem B ACYTII Ilepeuuncnure
KpUTEPUHU TPU BBIOOpE CUCTEMBI yrpasieHus. lIpuBectu OnoK-cxeMy B3aUMOJIEHCTBHS
koMrnoHEeHTOB TunoBoil SCADA-cuctembl IlpuBenute kakue (YHKUUMA BBINOJHSIET
SCADA-cuctems! ? Ilepeuncnuth KpUuTepruu BbIOOpA MPOMBIIUICHHOW IHMHBL. [IpuBecTu
IIPEMMYLIECTBA  MCIIOJIB30BAHMSA B  CUCTEMAax  AaBTOMATHM3AalMHA  NPOMBIIUICHHBIX
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kommbioTepoB mo cpaBHeHuto ¢ [1JIK. Hasnauenue Gmoka BBoja-BbIBO/a 13 OJI0K-CXEMBI
TUIOBOTO KOHTpoiuiepa. ¢ npuMmepamu. [IpuBectu OlOK-CXeMy THUIOBOTO KOHTPOJUIEPA, C
OTMHMCAaHUEM €ro paloThl. «HTENIEKTyaIbHBIM NaTYuK», (YHKIIMU U peliaeMble 3aJ1aqyu.
Knaccudpukanus AaTyukoB 10 TUMY CBA3M C BBIIIECTOSIIMM YPOBHEM B CHCTEME
aBroMaru3anuu llepeunciauTh OCHOBHBIE 3aJauyu KoHTposuiepa B cuctemax ACYTIL
OcHoBHOe HazHaueHHe KOHTposuiepoB B cuctemax ACYTII. OcHoBHas 3ajada ypOBHS
IAaTYMKOB W HCHOJIHUTENBHBIX MexaHu3MoB B cucreme ACYTII APM wnHa3zHauenune u
¢bynkuu, OcHoBHas 3amada APMos. IlpuBecTH TpW OTIMYHUTENBHBIE OCOOEHHOCTH
CHUCTEM aBTOMATH3allUM OT O(PHUCHBIX KOMIIBIOTEPHBIX cHCTeM. llepedunciuth ypoBHH
CHCTEMBI aBTOMATHU3AalMU B MOPSIAKE UX BO3PACTAHUS OT TEXHOJOTMYECKOTO Mmporecca 10
npenanpusTud. [IpuBeauTe NpuUYrHbBI MOBBIIICHUS CIIPOCA HA aBTOMATU3AIMIO B KOHIIE XX
BEKa.

3.4 Tembl J1a00OpPATOPHBIX PadOT

— Brigenure npeumymiectBa coppemeHHbIx APM Ha ocHoBe 11K, B cpaBHeHuu c
paHee cymectBoBaBIIMMA APM Ha 0CHOBE MHEMOIIUTOB U IIYJIBTOB YIIPABJICHHUS.

— IlpencraBere (DyHKUMOHAIBHYIO CXEMY THUIIOBOTO KOHTpOJUIEpa B CHCTEMax
ACYTII, u onuimute GyHKIIMU U 33]]a41 KaXKJI0TO €ro OJIoKa.

— Ilpencrassre pyHkIMoHANBHYIO cxemy TunoBoit SCADA-cuctembr ACYTII , u
onumuTe GyHKIUU U 3aJ1a4¥ COCTABIIAIONINX €€ YacTeH.

— IlpuBenurte npUYKHBI MOBBIIIEHUS CIIPOCAa HA aBTOMATHU3AMIO B KOHIIE XX BEKa.

— llepeuncauTe ypOBHU CUCTEMBI aBTOMATH3AllMU B MOPSAIKE MX BO3PACTAHUS OT
TEXHOJOTUYECKOTO MpOoLecca 10 MPEANPUITHS.

— IlpuBectd TpU OTIUYUTEIbHBIE OCOOCHHOCTH CHCTEM aBTOMATH3AlMH OT
O(UCHBIX KOMITBIOTEPHBIX CHCTEM.

— APM na3znauenue u ¢pynkiuu, OcHoBHas 3a1aqa APMos.

— OcHoBHas 3a/1aya ypOBHS JaTYMKOB U MCIOJHUTEIBHBIX MEXaHU3MOB B CHCTEME
ACVYTII

— OcHOBHOE Ha3HaueHHUEe KOHTpoiuiepoB B cuctemax ACYTIL

— Ilepeunciauth OCHOBHBIE 3a7a4un KOHTpoJiepa B cuctemax ACYTIL.
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