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o0pa3oBaHus

«TOMCKUHN TOCYJIAPCTBEHHbBIN YHUBEPCUTET CUCTEM
YIIPABJIEHMA 1 PAJJMOSJIEKTPOHUKI»
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PABOYAS [TPOTPAMMA YYEBHOM JTUCIATIIMHEBI
ABTOMATH3MPOBAHHbIEC KOMILIEKCHI Paclpeae/IeHHOT0 YIIPABJICHUA

YpoBeHb OCHOBHOM 00pa3oBareiibHON porpaMmbl: bakasaBpuar
Hamnpapnenne noaroroBku (cneuuanbHOCTh): 27.03.04 YnpapjieHue B TeXHHYECKHX
cucTeMax
[Tpoduns: YnpapieHue B TEXHUYECKUX CHCTEMAaX
dopma o0yueHus: OUHAast
@akynereT: PBC, ®aKyabTeT BHIYMCJINTEIBLHBIX CHCTEM
Kadenpa: KCVYII, Kadeapa KOMIObIOTEPHBIX CHCTEM B YIOpPaBJeHUHM WU
NPOEKTUPOBAHUM
Kypc: 4
Cemectp: 7
VYuebnsiit ian Habopa 2014 roxa
Pacnpenenenue pabouero BpeMeHU

No Busl yueOHOI nesTenbHOCTH 7 cemecTp Bcero Enuanier
1 Jleknuu 54 54 4acoB
2  JlaGopaTopHbIE 3aHATHUS 54 54 4acoB
3 Bcero aymuTopHBIX 3aHATHI 108 108 JacoB
4 V3 HUX B MIHTEPAKTUBHOUN opme 22 22 4acoB
5 CamocrosTensHas paboTa 108 108 4acoB
6 Bcero (6e3 3x3amena) 216 216 4acoB
7 OO6mas TpyI0eMKOCTh 216 216 JacoB
6 6 3.E

HuddepeHnmpoBaHHbIi 3a49€T: 7 ceMeCTp
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokon Ne 23 ot « 30 » 6 2016 1

JIUCT COTTTACOBAHUM
PaGouas mporpamma cocTaBieHa C yderoM TpeOoBaHuit ~ DemepaabHOTO
[ocynapcTBeHHOTO 0Opa3oBarebHOrO cTaHAapra Boicuiero oopazosanust (GI'OC BO) no
HanpaBJIeHUIO MOATOTOBKM (crmernuaibHocTu) 27.03.04 VYopaieHue B TEXHUYECKUX
cuctemMax, yrepxkaeHHoro «20» okra0pst 2015roga, Nel171 paccmoTpeHa u yTBepKaeHa
Ha 3acenanuu kadenpst «30» utons 2016, nporokon Ne23.

Pazpaborunku:
K.T.H., TouieHT kad. KCYII Kouyounckuii B. I1.

3aBeayronuii 0OecreynBaroIeit
kad. KCYII [Iypeirus O. A.

PabGowasi mporpamma coracoBaHa ¢ (akyabTeToM, Npoduaupyromen u
BBIITyCKaKoIEel KaderpaMu HapaBJICHHs MOATOTOBKH (CIIELUATIBHOCTH).

Hexan ®BC Ko3znosa JI. A.

3aBeayromuii NpopuInpyroniei

kad. KCYII [ypsirun FO. A.

3aBeyIOIIUI BBITYCKAOIIEH

kad. KCYII [ypsirun HO. A.
DKCIepThI:

K.p-M.H., npodeccop kad.
KCYII TYCVYP 3103pK0B B. M.
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1. leau u 3a1a4u AUCHUILITHHBI

1.1. Hean aucuMninHbI
M3y4YeHUE TPUHIIUIIOB IMOCTPOCHUS COBPEMEHHBIX aBTOMATU3UPOBAHHBIX CHUCTEM
yopaBieHus TexHojorudeckuMm rmporeccoM (ACYTII) um  cucteM IUCIETYEPCKOTO
yIpaBJIeHHus ¥ cOOpa JaHHBIX B UX COCTaBe.

1.2. 3agaun IUMCHUIIIMHBI
— CdopmupoBaTh y CTyIEHTA YETKYH0 HEpapXWiO0 CBS3eld KOoTopas IpHHSITa B

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

2. Mecto nucuuninnbl B cTpykrype OOII

JuconmmmHa «ABTOMATU3UPOBAHHBIE KOMILIEKCHI PACIPEIEICHHOTO YIPAaBICHUSD)
(b1.B.JIB.7.1) oTHOCHTCS K BapWAaTUBHOW YacTH MPO(PECCHOHAIBHOTO  ITUKJIA
00s13aTeNbHBIX JUCHUIIINH.

[IpenmecTByONMMH  IUCHUIUIMHAMY, (OPMUPYIOLUIUMH  HadaJlbHbIE 3HAHUS,
ABIIAIOTCS CENyIoIMe TUCUUIUIMHBL: MH(bopMaloHHbIe TeXHONOTUY, BeluuciauTenbHbie
MAaIllHbI, CACTEMBI U CETH, Teoprs aBTOMaTU4ECKOTO YIIpaBIeHUs, MUKPOIPOLIECCOPHBIE
yCTpOMCTBa, TEeXHHUYECKHE CpEACTBAa aBTOMATU3allMM W YyIpaBleHWs, Merponorusa u
W3MEPUTEIIbHAS TEXHHKA.

[TocnenyromuMy JucuUIUIMHAMU ABIS0TCA: [Ipenauuiomuas npakTuka.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHMSA IHCHUIIINHBI

[Ipouiecc wu3yyeHUsT AMCHMIUIMHBI HaMpaBieH Ha (QOPMHUPOBAHUE CIETYIOIINX
KOMIIETEH LI

— OIIK-7 cnocoOHOCTBIO YYUTHIBATH COBPEMEHHBIE TEHACHIIMH Pa3BUTUS
AIIEKTPOHUKH, W3MEPUTEIBHOW UM  BBIYUCIHUTEIBHON TEXHUKHU, HH(POPMAIMOHHBIX
TEXHOJIOTUI B CBOEU MPO(PECCUOHATBHON NEATETbHOCTH;

— 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 000pya0BaHuUs;

— TIK-10 roToBHOCTBIO K YYacTHIO B pabOTax MO U3TOTOBIICHUIO, OTIAJIKE U CIa4e
B DKCIUTyaTalllI0 CUCTEM M CPEICTB aBTOMATHU3ALMN U YIIPABJICHUS;

B pesynbrare n3ydeHus: JUCHUIUIMHBI CTYAEHT JOJIKEH:

— 3HaTh YTO Takoe JaTYMKH, WCIIOJHUTEIBHBIE MEXaHU3Mbl, KOHTPOJUIEPBI.
OcHOBHbBIC MPUHIIMIIEI AucieTdepckoro ynpasineuus. Ctpykrypy ACYTII, kak RTU-layer
tak 1 HMI. Apxurtekrypy SCADA.

— yMeTb ° JieTko opueHTUpoBaThCsi B coBpeMeHHbIX ACYTII u 0coO0eHHOCThIO UX
noctpoenusi B Poccuu; * co3nasare mporpammHoe ooecriedenne Bepxuero yposus ACYTII
B KoMIUiekce mHcTpyMeHTanbHbIX cpenctB WinCC, InTouch Wonderware; ¢ npuMeHsTh
MOJIyYCHHBIC 3HAHUS JI1 CAMOCTOSITEIBHOTO MPOECKTUPOBAHUS KOHKYPEHTHO- CITIOCOOHBIX
ACY.

— BJagerb HaBbikamu co3ganus npoektoB B SCADA. YMeHHeM HacCTpOUTH
KOHTPOJUIEphl Ha TpueM | mepefady wuHpopManuu. OTKamuOpoBaTh JaT4uKU M|
WCTIOJTHUTEIbHBIE 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 TUCITUTIIIMHBI

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 (6e3 ax3ameHa) 216 216 4acoB
7 OO6mas TpyI0eMKOCTh 216 216 4acoB
6 6 3.E
5. Conep:xaHue TUCHUNIUHBI
5.1. Pa3aenanl AMCHMILIMHBI M BUABI 3aHATHI
Paznensl TUCHIUIIIIMHBL U BUJIBI 3aHATUN MTPUBEACHBI B Ta0uIe 5.1.
Tabnuia 5.1 — Pa3aensl AUCIMIUINHBI ¥ BUIBI 3aHITUNA
z
g5 3
< | T O
e, A ~ =
tex SEE8E o
No HasBanus pa3aenoB JUCIUTIIMHBI CKIl & S& & S TPOPMHPYCMBIC
15051 & 5 g z S  KOMIIETCHIIMHU
22 5°
o 5
QO
=
1 OO030pHbII aHANKU3 CUCTEM MPOMBINIJIEHHON 8 4 32 44  OIIK-7,1IK-10
aBTOMAaTHU3AIIHH.
2 CrpykTypa ¥ MPUHIIMITBI TOCTPOCHHUS 10 8 48 66 OIIK-7,IIK-10,
OCHOBHBIX oOecreunBaromux yacrteit ACY. I1K-8, TIK-9
3 Apxurextypa u QyHKIIHOHUPOBAHUE 12 0 O 12 [1K-8
CUCTEM JUCTICTICPCKOTO YIIPABICHHS H
cOopa JTaHHBIX.
4 O0630p texnonorun OPC u ee posib B 12 8 0 20  OIIK-7, T1K-8,
CHUCTEMAX IIPOMBIIUICHHON aBTOMATU3aLUU. [1K-9
5 Oco0OeHHOCTH MPOCKTUPOBAHUS, 12 34 28 74 OIIK-7, 1IK-10,
pa3pabOTKHU ¥ BHEAPEHUS pacipeieICHHbIX [TK-8, T1K-9
ACY.
Hroro 54 54 108 216
4
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5.2. Conepxxanue pa3esoB IMCHUIIMHBI (110 JEKIHUAM)

Conepxanue pa3iesioB JUCHUILIAH (TI0 JIEKIUSAM ) TPUBEICHO B TabmuIe 5.2.
Tabnuna 5.2 - Coneprkanue pasienoB JUCIUILIAH (110 JEKIUSIM)

CornacoeaHa Ha noptane Ne
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Tpyno dopmupye
Ha3zpanus €MKOC  Mble
Ne Conepxanue pa3aesioB AUCIUIUIMHBI IO JIEKIUSAM
pasacioB KOMIICTEHI]
(wac.) 14
7 cemecTp

1 OO630pHbBIi aHATN3 AHAJINW3 COBPEMEHHOTO Pa3BUTHSI 8 OIIK-7
CUCTEM MIPOMBINIJIEHHOCTH U BBIJICJICHHE OCHOBHBIX
MIPOMBIIIEHHON  mpeAanochuiok BHeApenus ACY Ha
apToMaru3anuu.  npeanpusTusix. OCHOBHbIEC YACTU

POMBIILIEHHOHN cucTeMbl. OG30pHBIN aHATU3
KOMITOHEHTOB TUIIOBOW apXUTEKTyphl ACY:
U3MEPUTEIbHBIC U YIPABIAIONINE YCTPOUCTBA,
CUCTEMBI YIIPaBJICHUS TEXHOJIOTHUYECKUM
IPOLIECCOM, CUCTEMBI YIIPaBICHUs (PMHAHCOBOM,
XO3MCTBEHHOM Y aIMUHUCTPATUBHOU
NEeATENIbHOCTBIO Npeanpusitus. yHKIuu u
METO/Ibl YIIPaBJICHUS NPEAIPUATAEM MPU MOMOIITU
ACY: BplI€TIEHNE OCHOBHBIX TPeOOBaHUI
npennpustui Kk ACY, CUCTEeMHBIN TOAXO/ PH
npoexktupoBannu ACY.

2 Crpykrypa 00630p, aHanus, KIaccuuKaus u IPUMepbI 10 OIIK-7,
IIPUHIIATIBI koMnoHeHTOB ACY: ¢ JlaTunku u I1K-9
OCTPOEHUS VCIIOJTHUTEIbHBIE MEXAaHU3MBI. * KOHTPOJUIEPHI:

OCHOBHBIX ycTporicTBa cbopa u oopadotku (YCO)

obecrneunBaromMuX WHOOPMALIUU, TPOTPAMMUPYEMbIE TOTUUECKUE

yacten ACY. koHTpoepsl (ITJIK), mpombliiieHHbIe
KOMIBIOTEPHI. * [[pOMBITIITICHHBIE IITUHBI JJ151
cucteM aBroMaruzanuu. * SCADA-cuctemsl
AHaJIN3 COBPEMEHHOTO COCTOSIHUSI MUPOBOTO
peiaka ACY. Ananu3 coctosinus peiika ACY B
Poccun. OCHOBHBIE ATanbl U CTAAUU CO3JAHUS U
BHesipeHust ACY. OeHKa 5JKOHOMHYECKOM
s dexruBHOoCcTH ACY. MeToasl obecreueHus
JIOCTOBEPHOCTHU U COXPAHHOCTU HUH(OpMAIH B
ACY.

3 Apxutektypau  BeimeneHue cOBpeMEHHBIX TpeOOBaHUN K 12 TIK-8
¢yukumonuposanu SCADA. CrpykrypHas opranuzanus SCADA-
€ CUCTEM cucteM. CpaBHUTEIIbHBIA aHAIN3 MUPOBBIX
nucrieryepckoro  mpousBogutencii SCADA-nakeToB. MeTonbl
YIPaBJIEHUS U NOBBIIIEHNS HaiexHOCTH cucteM SCADA.
cOopa JTaHHBIX.

4 00630p texnonoruu Windows mipu noctpoenuu SCADA-cuctem. 12 OIIK-7,
OPC u ee posib B OCHOBHBIE KOHIEMIIMU MOJETN KOMIIOHEHTHBIX I1K-8,

3)




CHCTEeMax o0wvexToB (COM) Haznauenue u uctopust I1K-9
npoMbinuieHHOM  pa3Butus COM. IlpenmMyiiecTBa UCIOIb30BaHUS
apromaru3anuu.  komrnoHeHToB COM. Untepdeiicel B COM.
Oco0eHHOCTH pacnpeelIeHHOW MOIeNn
KOMITOHEHTHBIX 00bekTOB (DCOM). CymHOCTh U
Ha3HAUYCHHE TEXHOJIOTUH BHEAPECHUS U
CBSI3bIBAHMS OOBEKTOB JIJIs1 CUCTEM
npoMblnuieHHo# aBTomaru3anuu (OLE for
Process Control). [IpuHIMIBI MOCTpPOCHMUS,
OCHOBHBIE€ COCTAaBHBIEC YACTH 1 0030pHBIN aHATIU3
OPC-cepBepos.

S5 Ocobennoctu Ha3nauenue u GyHKIIMU pacpeeIeHHbIX 12 OIIK-7,
npoektupoBanus, ACY(PACY). Ocobennoctu nocrpoenus PACY. [1K-10,
pa3paboTKH U TpeboBaHMs K KOMIIOHEHTAM CUCTEMBbI, IPUMEPHI [1K-8,
BHEIPCHUSA peanuzanuu. Kontpomnepst 151 PACY. [1K-9
pacnpeneneHHbIX [IpakTHdeckrue peKoMeH Ay TOCTPOCHUS
ACY. coBpemeHHbIX PACY B Poccum.

Uroro 54

5.3. Paznesibl AMCHUIIMHBI M MEKIMCIUIUIMHAPHBIE CBSA3H € 00eCTeYuBAOIIUMH
(mpeabIAyIIMH) U 00ecrie4YuBaeMbIMHU (MOCJIETYIONIMMHA) TUCHUATIHNHAMHA
Paznenpl auCHMIUIMHBI M MEXKIUCHUIUIMHAPHBIC CBSI3M C  00€CIeYMBAIOIIMMHU

(TpenpIaymuMn) U 0b6ecreurBaeMbIMU (TIOCIEAYIOIIMMHI ) TUCITUIIIIMHAMHU TTPEACTaB-JICHBI
B Tabimiie 5.3.
Tabnuna 5.3 - Pa3gensl IUCHUIUIMHBI U MEXKIUCIUIUTMHAPHBIC CBSA3H

Ne paznenoB naHHOM AMCUUILINHBL, IS
KOTOPBIX HEOOXOAUMO U3yUYeHHE
Ne HanMeHOBaHME qUCHUIUIMH o0ecIeunBaoIuX U 00eCcIeYnBaeMbIX
TV CHUTUINH
1 2 3 4 5
IIpenmecTByrOmKe TUCIUIIIIMHEI
1 HMuadpopMalmoOHHBIE TEXHOJIOTUU +
2 BrpluucnurenabHbIE MAIIUHBIL, CUCTEMBI U CETH +
3 Teopust aBTOMaTH4eCKOTO YIIpaBICHUS + +
4  MuKponpolecCopHbie YCTPONUCTBA + +
5 TexHuueckue cpencTBa aBTOMaTu3aluu U + +
YIIPaBJIEHUS
6 Mertposorus U U3MEpUTENIbHAS TEXHUKA + +
[Tocnenyronye TUCUUTUINHBI

1 IlpesaumuoMHas PaKTHKA + R +

5.4. CooTBeTcTBHE KOMIIETEHIIUI, GOPMHUPYEMBbIX NP U3YYEHUM TUCUMUILUIUHBI, U
BH/10B 3aHATHH
CooTBEeTCTBHE KOMIIETEHITNN, (OPMUPYEMBIX TIPU W3YUCHUH TUCIUTIIINHBI, U BHJIOB
3aHATHI MpeCcTaBiIeHo B Tabnwuie 5.4
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Tabmuua 5. 4 — CoOoTBeTCTBHE KOMIIETEHIMI W BHUIOB 3aHATUN, (OPMHUPYEMBIX NpHU
V3YYEHUH TUCLHUTLIMHBI

Bunsr 3ansatuit
T B¢
Kommeren & &5 =8
= 25 ©% DOpMBI KOHTPOJIA
uu 2 Sz o &
5 5% ¢
Qo =z
= o -
OIIK-7 + + +  KontponpHas padora, OTueT mo JsabopaTopHoii padore,
Omnpoc Ha 3ausaTusax, JAuddepeHnnpoBanHblii 3a4eT
I1K-8 + + KontponpHas padota, Otuer mo mabopaTtopHoii padore,
Ornpoc Ha 3aHATHIX
ITK-9 + + +  KontponpHas padora, OTueT no mabopaTopHoii padore,
Onpoc Ha 3aHATHAX
I1K-10 + + +  KonrponsHas pabora, OTdet no 1aboparopHoit paboTe,
Onpoc Ha 3aHATHAX

6. UHTepakTUBHBIE METOABI M (POPMBI OPraHU3ALMHU 00yYCHHS
TexHOnOrMM HMHTEPAKTUBHOTO OOy4yeHHUs NpU pa3HbIX (opMax 3aHITHH B yacax
MpuBeEICHBI B TabuIe 6.1
Tabnuma 6.1 — TexHONOruu MHTEPAKTUBHOIO OOY4YEHUs MpU pa3HbIX (popmax 3aHATHIA B
yacax

NHTepakTuBHBIE
HHTepakTUBHbBIE
Mertonbl nmpakrnaeckue — Bcero
JEKIINH
3aHATHUS
[Ipurnaimienre creuuagIucToB 2 4 6
[Ipe3eHTanuu ¢ UCMOIb30BAHUEM 16 16
MHTEPAKTUBHOM JOCKH C OOCYKIEHUEM
Htoro 18 4 22

7. JIaGopaToOpHbId NPAKTUKYM
Coneprxanue mabopaTopHbIX padOT mpuBeAcHO B Tadbumie 7.1.
Tabnuma 7. 1 — Conepxanue 1a00paTopHBIX padboT

Tpynoe dopmupy
Conep:xanue eMbIe
No Haszpanus paznenos MKOCTb
1ab0paTopHBIX padOT KOMIIETEH
(uac.)
1002078
7 cemecTp
1 OO3opHEII aHAIIN3 CUCTEM «MasterSCADA 4  OIIK-7
MTPOMBITIVICHHON aBTOMAaTH3allUH. CTPYKTYpa, OPHCHTAITHS
2 Crpykrypa u npuniuns! noctpoenust — MasterSCADA - 4  OIIK-7
OCHOBHBIX 00€CIICUMBAIONINX YaCTeH  MHCTPYMEHTHI JUHAMUKH
ACY.
3 Crpykrypa u npuniunbsl noctpoenuss  SemiLOGIC — ITJIK szeik, 4  OIIK-7,
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OCHOBHBIX 00€CIIEUNBAIOIINX YaCTel  HacTpoWKa [1K-8
ACY.
4 O0630p texnonoruu OPC u ee ponb B~ Hactpoiika 00beKTOB 4  OIIK-7
CUCTEMAX MPOMBIIIJIEHHOM MasterSCADA
aBTOMAaTH3alIHH.
S5 0630p texnonoruu OPC u ee ponib B~ MasterSCADA teru u 4  OIIK-7
CUCTEMax TPOMBIITLICHHOM aJJTapMBI.
aBTOMATH3AIIHH.
6 OcoOGeHHOCTH MPOCKTUPOBAHMSI, MasterSCADA- 8 OIIK-7,
pa3pabOTKU U BHEAPECHUS Muemocxema. I1K-9
acnpeneneHHbIx ACY.
7 OcoOeHHOCTH TIPOEKTUPOBAHUS, InTouch WonderWare - 8 OIIK-7,
pa3pabOTKH M BHEAPECHUS WHCTPYMEHTHI TpauKu 1 I1K-10,
actipenesnieHHbIX ACY. aCIoJIOKEHUS ITK-9
8 OcoOGeHHOCTH POEKTUPOBAHUS, InTouch WonderWare - 4 TIK-10,
pa3pabOTKH U BHEAPEHUS WHCTPYMEHTHI, TMHAMUKA [1K-8
pacnpeneneHHbix ACY.
9  OcobGeHHOCTH POEKTUPOBAHUS, WInCC - uHCTpyMEHTBI 8 [IIK-10,
pa3pabOTKU U BHEAPEHUS rpauKy U pacnojIoKeHUue [1K-8
acupeneneHHblx ACY.
10 OcobGeHHOCTH MTPOEKTUPOBAHUSI, WInCC - uHCTpYMEHTHI, 6 IIK-10,
pa3pabOTKHU U BHEAPEHUS JTMHAMUKA. [1K-8
actpenesneHHbix ACY.
Uroro 54
8. IlpakTnyeckue 3aHATHS

He nmpenycmorpeno PYII

9. CamocrosiTe/ibHasA padoTa
Bunpl caMmocToaTensHOl paboThl, TPYAOEMKOCTh M (OPMUPYEMbIE KOMIIETEHIIMH
npencTasieHbl B Tadbmuue 9.1.

Tabmuma 9.1 - Buasl caMOCTOSTENbHOM paloThl, TPYAOEMKOCTb U (HOpPMHpyEMbIE
KOMIIETEHIINH
|
S dopmu
Bunsl g ~ PMHP
. S o yeMsble
Ne | HaszBanwus paznenos CaMOCTOSATEIIBHON & & DopmMBbI KOHTPOJIA
S F KoMIeTe
paboThI =4
2 150007071
H
7 cemecTtp
1 OO630opHBIN aHaTU3 CamocTosTenbHOe 32 OIIK-7, Omnpoc Ha 3aHATHSX,
CUCTEM M3Y4YEHUE TEM [1K-10 KouTtponwsHas pabota
POMBIIITICHHOMN (BOTIPOCOR)
ABTOMAaTHU3ALINH. TEOPETUUYECKON YacTH
Kypca
2 Crpykrypa u CamocTosTenbHOE 32 OIIK-7, Omnpoc Ha 3aHATHSX,
MIPUHLMIIBI IOCTPOCHUS U3YUYEHUE TEM [1K-10 KonuTtponwsHas pabota
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OCHOBHBIX (BOIIPOCOB)
o0ecrnedrBaroInX TEOPETUUYECKON YacTh
yacreit ACY. Kypca

3 Crpykrypau [IpopaboTtka 16 OIIK-7, Ortuet no
MIPUHIINIBI TIOCTPOCHHUSI JICKIIMOHHOTO [1K-10 maGopartopHoii pabote,
OCHOBHBIX MaTepuaa KontponpHas pabora
00eCcreunBaroIINX
yacteir ACY.
Bcero (6e3 sx3amena) 108

4 OdopmiieHre 0OTYETOB MO JaOOPATOPHBIM 28 OIIK-7, Ompoc Ha 3aHATHSIX,
paboram [IK-9  Ortuer mo

nabopaTtopHoil paboTe

Hroro 108

9.1. TemMblI AJ151 cCAMOCTOSATEIbHOI0 U3YYEeHHS TEOPETHYECKOH YaCTH Kypca

1. ®ynkuuoHanbHbie BO3MOXHOCTH SCADA - cuctem B ACYTII

2. Kraccudukamus 1aTINKOB 1O THITY CBS3U C BBIIIESCTOSIINM YPOBHEM B CHCTEME
aBTOMaTH3aluu

3. «MHTenneKkTyanbHbI JaTYUK», GYHKIIUW U PelIacMble 3a]1auu.

4. TlpuBectu OJI0K-CXEMY THUIIOBOTO KOHTPOJLIEPA, C OMMCAHUEM €0 padOThI.

5. Hasznauenue Onmoka BBoja-BbiBoga n3 OJOK-CXEMbI THUIIOBOIO KOHTpPOJUIEpA. C
MIPUMEPAMH.

6. IlpuBectn mpeuMylllecTBa HCMIOJIb30BAaHUS B CHCTEMaX aBTOMAaTH3AIMH
MIPOMBIILJIEHHBIX KOMITBIOTEPOB 10 cpaBHeHHIO ¢ [TJIK.

7. TlepeuncauTh KpUTEPUH BHIOOPA MTPOMBIIINICHHOMN HIMHBI.

8. Ilpueaute xakue pynkuuu BoinonHser SCADA-cuctemsl ?

9. IlpuBectu OJNOK-CXeMy B3aUMOJACUCTBUS KOMIIOHEHTOB TumnoBoii SCADA-
CUCTEMBI

10. Tlepeuncnure KpUTEPUU IPU BHIOOPE CUCTEMBI YIIPABICHUS.

9.2. Bonpocsl Ha NPpopadoOTKY JIEKIIMOHHOI0 MaTepuaJia
11. OcHoBHas 3ajjaua ypOBHS JaTYUKOB M UCIOJIHUTEIbHBIX MEXaHU3MOB B CUCTEME
ACYTII
12. OcHoBHOE Ha3HaueHHEe KOHTposuiepoB B cuctemax ACYTII.
13. [lepeuncnutb OCHOBHBIE 3a7a4M KOHTpossiepa B cuctemax ACYTIL

9.3. Tembl J1a0OPaTOPHBIX PAdOT

14. Beinenute npeumyiiectBa coBpemeHHbIx APM nHa ocHoBe 11K, B cpaBHeHUU ¢
paHnee cymectsoBaBIInMU APM Ha OCHOBE MHEMOILMTOB U ITYJIETOB YIIPaBJICHHUS.

15. TlpencraBbre (DyHKIHMOHATIBHYIO CXEMY THIIOBOTO KOHTPOJUIEpAa B CHCTEMax
ACYTII, u onumute GyHKIIMU U 33]]a41 KaXKJI0TO €ro OJIoKa.

16. IlpencraBbre QpyHKIMOHANBHYIO cxeMy TunoBoi SCADA-cuctembr ACYTII , u
onuiuTe GyHKIUU U 33141 COCTABIIAIONINX €€ YacTei.

17. TlpuBenuTe MPUYMHBI TOBBIIICHUS CIIPOCA HA ABTOMATU3alMIO0 B KOHIlE XX BeKa.

18. IlepeuncnuTh YpOBHU CHUCTEMbI AaBTOMATHU3AIMU B MOPSAJIKE UX BO3PACTAHUS OT
TEXHOJIOTUYECKOTO MPOIECCa 0 MPEANPUITHS.

19. IlpuBecTd TpH OTIMYUTEIbHBIE OCOOEHHOCTH CHCTEM aBTOMATU3AlMH OT
O(HCHBIX KOMITBIOTEPHBIX CHCTEM.

CornacoeaHa Ha noprane Ne 485



20. APM na3znauyenwue u ¢pynkiuu, OcHoBHas 3agada APMos.

10. KypcoBas pabora
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa JJisi OleHKH YCIIeBAeMOCTH CTYI€HTOB

11.1. BanabHbIe OLEHKH JIsl 3JIEMEHTOB KOHTPOJIS
Tabnuna 11.1 — banpHbIe OIICHKH JIJIs AJIEMEHTOB KOHTPOJIS

MaxkcumanbHbli MakcuManbHbI MaKCUMaIbHBIN
OnemeHTs yueOHOM = Oamt Ha 1-yro = Oamt 3a mepuon  Oayt 3a mepuon = Beero 3a
NESITENbHOCTH KT c gayana Mexay 1IKT u  wmexny 2KT u Ha cemecTp
ceMecTpa 2KT KOHEI] CEMeCTpa
7 cemecTtp
HuddepennupoBaHHbIN 30 30
3a4eT
KontpomnbHas pabota 5 5 10
Onpoc Ha 3aHATUAX 5 5 10
OTuer no n1abopaTopHO 10 15 25 50
abore
Hapacraromum utorom 20 35 100 100

11.2. Ilepecuyer 0a/1JIOB B OLIECHKH 32 KOHTPOJIbHbIE TOYKH
[lepecuer 0ayuIOB B OIEHKH 32 KOHTPOJIbHBIE TOUKH TIpe/icTaBieH B Tabmuie 11.2.
Tabnuma 11. 2 — [lepecuet 6auioB B OIEHKH 33 KOHTPOJIbHBIE TOUKHU

bannel Ha aTy KOHTPOJIBHOM TOYKHU Ouenka
> 90% ot MakcUMaJibHOM cyMMBbI 6aiioB Ha naty KT 5
Ot 70% 10 89% oT MakcuMalIbHOM cyMMBbI OaioB Ha aaty KT 4
Ot 60% 10 69% oT MakcUMaJIbHOM CyMMBbI OasioB Ha Aaty KT 3
< 60% ot MakcUMaJIbHOM CyMMBbI Oai1oB Ha aaty KT 2

11.3. Ilepecyer cyMMBbI 0a/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOIHYIO OLIEHKY

[lepecuer cymMMBl OaqjloB B TPAAUIIMOHHYIO M MEXKIYHApPOIHYIO OICHKY
npeacTasieH B Tabmuie 11.3.

Tabnuma 11. 3 — [lepecuyeT cymmbl 0a/UTOB B TPATUITMOHHYIO U MEXKTYHAPOAHYIO OI[EHKY

Onerxa (FOC) Utorosas cymma 6aJ‘IJ‘IE)B, YUUTHIBACT Oerxa (ECTS)
YCIIENIHO CAaHHBIN 9K3aMeH

5 (OTIUYHO) (3aYTEHO) 90 - 100 A (oTIYHO)
85 -89 B (ouens xoporio)

4 (xoporro) (3a4TeHo) 75 -84 C (xoporo)
70-74
65 - 69 D (ynoBneTBOpUTENHHO)

3 (YHOBIETBOPUTENBHO) (3a4TEHO) 60 - 64 E (HoCpeicTBeHHO)
2 (Hey/1OBIETBOPUTENIHHO) (HE 3aU4TEHO) Hwxe 60 6amos F (neynoBneTBOpHUTEIHHO)

12. Y4yeOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE O0eceYeHne U CIUTIIUHBI

12.1. OcHoBHas1 iuTEpPaTypa
1. Kaurun B. B., Ko3nor B. H. AnmnaparHsie U nporpaMMHbIe CPEICTBa CHUCTEM
yrpasiieHust. [IpoMBIIIIEHHbIE CETH U KOHTPOJIJIEPHL: yueOHOe mocodue ajist By30B. - M. :
BMHOM. JlaGoparopus 3Hanuit, 2012. - 419 c. (nanuuue B 6ubauorexke TYCVYP - 10 3k3.)
2. Kaurun B.B., Kozno B.H. Anmaparaple u mporpamMMmHbIE CpPEICTBA CHCTEM
ynpasiienusi. [IpoMbllieHHbIE CeTH U KOHTpoJepsl: YuebHoe mocobue - M. BMHOM.
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JIaGopatopus 3uanuii, 2010. - 418 c. (nanuuue B 6udnmuorexke TYCVYP - 4 3k3.)

12.2. JlonosiHMTE/IbHAS JIATEPATypa

1. Pamomopr 2.fl. AHaliW3 U CUHTE3 CUCTEM AaBTOMAaTUYECKOTO YIpPaBIEHUS C
pacnpeneeHHbIMU TapaMeTpaMu : yuyeObHoe mocoOue i By30B - M. : Beicmas mikona,
2005. - 291 c. (mammuue B 6uomuorexke TYCVYP - 20 2k3.)

2. Ilerpo B.H. Undopmanmonnsie cuctemsl : YueOHuk g By3oB - CIIO. :
[Tutep, 2002. - 688 c. (Hanuuue B Oubmmuoreke TYCVYP - 24 5k3.)

3. Kpacnocensckmit H. U., Bopormnos 0. A., Anmak M. A. ABTOMaTU3upOBaHHBIC
CHUCTEeMBI ympaBjeHus B cBs3u. - M.: Pagumo um cBszp, 1988. - 271 c. (Hanuuume B
oubmmoreke TYCVYP - 7 7k3.)

4. AKypnan: Ilpombinenusie ACY U KOHTPOJUIEPHL: HAYyYHO-TEXHUYECKUU
npousBoacTBeHHbIHN XypHai/ OO0 "CATEI'E" (M.), HAYUTEXJIUTU3JAT (M.). - M. :
Hayurexmutuznar. - ISSN 1561-1531. — 2002-2011 (manuume B 6ubamoreke TYCYP - 1
9K3.)

5. Kypnan: MexarpoHHKka, aBTOMATU3allMs, YNPABICHUE : TEOPETHYECKUU U
NPUKIATHON HAaydYHO-TEXHHUYECKHi >kypHal. - M. : HoBeie Texnomorum. - ISSN 1684-
6427. — 2002-2011r (mamuune B 6udmmoteke TYCYP - 1 9k3.)

6. PoxnectBenckuit JI.A. ABTOMaTH3MpPOBaHHBIC KOMILUIEKCH pacHpeeICHHOTO
ynpasienus. YueOnoe nocooue./TYCYP - Tomck: TMIJO, 2002. - 124 c. (Hanuuue B
ouommorexke TYCVYP - 23 9k3.)

12.3. Y4ueOHO-MeTOAMYECKOE NTOCO0HMEe U IPOTrPaMMHOeE o0ecredeHue
1. PoxnectBeHnckuit J[.A. ABTOMaTM3UpPOBAHHBICE KOMIUIEKCHI PacHpeaeICHHOTO
ynpasienns : Yaeonoe nmocoodue, TYCVYP, kapenpa KCVII. - Tomck : TYCVYP, 2007. - 179
¢ (JIaboparopusie pabotsl 1-8 cTp. 28-147) (Hanuuue B 6udbauoreke TYCVYP - 35 3k3.)
2. PoxnecrBenckuit J[.A. ABTOMaTH3MpPOBAaHHBIC KOMILIEKCH pacHpeeICHHOTO
ynpagienns : Yaeonoe nmocooue, TYCVYP, kapenpa KCVII. - Tomck : TYCVYP, 2007. - 179
¢ (CamocTtosarenbHas padora ctp. 148-172) (nanuuue B 6ubmoreke TYCYP - 35 3k3.)

12.4. ba3bl JaHHBIX, HHPOPMAIUOHHO CIIPABOYHbIE U MOMCKOBbIE CHCTEMbI
1. www.google.com
2. ru.wikipedia.org

13. MarepuajibHO-TEXHHYECKOE o0ecneyeHre JUCHUIINHbI

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

e Crenn 1 nyst M3y4eHUs] CUCTEM PETYIMPOBAaHUA JABICHHUS HA OCHOBE YIPABISIEMOTO
anekTponpuBosia CoctaB: MHTEMIEKTyaIbHBIN 3JIEKTPONPUBO/I, KOHTPOJUIEP BBOJIa/BHIBO/IA
CUTHAJIOB, OOBEKT PETYIUPOBAHUS(BEHTUIATOP) C OOBS3KOM(3aTBOPHI, TaTYMKU JTABICHUS),
APM omneparopa (SCADA-cucrema).

e CreHn 2 mid W3y4eHUS CUCTEM  YIPABICHHUS JBUKEHHEM Ha OCHOBE
MHTEIJIEKTYaJIbHOTO 3JIEKTPONpPUBOAA MepeMeHHOro Toka (CoCTaB: 3IEKTPONPUBOIbI
MEPEMEHHOT0 TOKa, JBYXMEpHas CHUCTEMa NO3UIMOHMpoBaHus (miorrep), APM
onepatopa(SCADA -cucrtema).

* Crenn 3 mis HCCNENOBaHHS CHCTEM OecrepeOOMHOrO AJIEKTPONUTaHus Ha 0ase
npeoOpazoBarenein Hanpspkenus. Cocrta: [IpeoOpazoBarenu namnpsoxenust (MBIT), mabop
MCTOYHUKOB THUTAaHUA C pa3IU4HbIMU Xapakrepuctukamu, APM omneparopa (SCADA-
cuctema), [I3BM ¢ ceHCOpHBIM MOHUTOPOM.

* Crenp 4 nns uzyuenus cucrtem 111 ][-perynupoBanust Cocras: [T I-perynstop, Habop

CornacoeaHa Ha noprane Ne 485 1



OOBEKTOB B BO3MYUIAIOIIMX BO3IEHCTBUN C pPa3NUYHBIMU XapakTepuctukamu, APM
oneparopa(SCADA -cucrema).

* CreHa 5 i W3y4YeHHs ABTOMAaTU3UPOBAHHOW CHUCTEMBI YIIPABICHUS JOPOKHBIM
JBUKEHUEM B KOMIUIEKTE CO CXEMaMU M MCXOIHBIMHM TEKCTaMM IPOrpaMM KOHTpOJUIEpa.
CocraB: cetodop, mkad ynpasieHus ( AOPOXKHBIA KOHTPOJUIEP, MYyJIbT JAUArHOCTHUKHU,
ANIEKTpocyYeTUUK, MogeMbl), APM oneparopa(SCADA- cucrema).

* Crena 6 mid HM3y4yeHUs ABTOMATU3MPOBAHHOM CHCTEMBI YIPABICHHUS HAPYKHBIM .
OCBEILIEHUEM B KOMILIEKTE CO CXEMAaMU U UCXOJHBIMU TEKCTaMHU IIPOIPaMM KOHTPOJLIEPOB.
CocraB: CBETUIIBHUK C MOJYJIEM IUIABHOIO PEryIMPOBAaHUs, UMUTATOP JIMHUA OCBELIECHUS,
JaTYUK JTUHUH, mKad yrnpasieHus ( KOHTPOIJIEp, KOHTPOJUIEp JUHHUH, JIEKTPOCUECTUHK),
APM oneparopa(SCADA-cucrema).

* Crenp 7 nis U3y4eHUs U MPOrpaMMUPOBAHUS TPOMBIIIEHHBIX KOHTPOJUIEPOB CUCTEM
yopasienuss CocTaB: NpOMBIIUIEHHbIE KOHTpoiuiepbl  (u3mepurtenbHbie( AL CK),
YIPaBJISIONINE (LTAIT, 1M, pene), GPS-GSM-GPRSMmomymn), APM
oneparopa(SCADA-cucrtema).

e Crenng 7 VYueOHbli osnekTpomexaHumyeckuit  podbor CocraB:  YueOHBIM
ANIEKTPOMEXAHUYECKUN TATUCTENEHHBIH pPOOOT € KOMIBIOTEPHBIM  YIIPaBJICHUEM,
Hakonurenn cOopouHbix eaunHul, TpaHcmoptHas cucreMa, CHCTeMa TEXHUYECKOIO
3penust KomnproTepHble HMUTATOPBI poOOTa U COOPOUHOI cucTteMbl, 3D Moaenu y3ioB.

* Crenn 8 (2 1wIT.) A U3y4YE€HUS U IPOTPaAaMMHUPOBAHUS IPOMBILIUIEHHBIX KOHTPOJIJIEPOB
CocraB: 2 xomruiekta koHTpoiuiepoB MOSCAD (marepunckas mmara 3CPU+5 /0
MOSCAD, nctouyHuK nuTaHus, akkyMyJsitopHas 6arapesi, monyas MOSCAD 60DI cyxoit
koHTaKT, Mmoxyap MOSCAD 8 Al 4-20mA, moxyns MOSCAD 4 AO, monyns MOSCAD
16 DO, Buyrpennss mnata ETHERNET PIGGYBACK MOSCAD, BHyTpeHHAS IiaTta
pamuomonem FSK, 2400 BPS MOSCAD, npeobpazoBarenir MOXA 5120, paguoctanius
Motorola GM340), APM mnporpammucta MOSCAD (cucrema mnporpaMMHpOBaHUs
koHTposiepoB ToolBox), APM oneparopa (SCADA — cucrema InTouch Development
with 1/0).

14. ®oH OLICHOYHBIX CPEACTB
@OH/1 OLIEHOYHBIX CPEACTB MPUBENEH B IPWIOKEHUN 1.

15. MeToanuyeckue peKOMEHAAMH 110 OPraHU3ANMU U3YYCHUS AU CHUIITHHbI
be3 pekomeHanuii.
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Ipuiaoxenue 1
MHUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU PO

denepajibHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30oBaTeibHOE YUpeskAeHne BbICIIEro
o0pa3zoBaHus

«TOMCKMI TOCYJIAPCTBEHHBI YHUBEPCUTET CUCTEM
VYITPABJIEHUA 1 PAJINOSJIEKTPOHUKI»

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

®OH/] OITEHOYHBIX CPEJICTB I10 YYEEHOU JUCLIUITJIMHE
ABTOMATH3MPOBAHHbIE KOMILIEKCHI pacnpeaeieHHOr0 YIPaBJIeHUsA

VYpoBeHb OCHOBHOM 00pa3zoBaTenbHOM nporpaMMel: bakajsaBpuar

Hampasnenune noaroroBku (crnemnuanbHOCTh): 27.03.04 YnpaBjieHue B TeXHUYECKHX
cucreMax

[Ipodunb: YnpasieHue B TEXHHYECKUX CHCTEMAX

dopma 00yuyeHUs: oOUHAS

@axkynpereT: PBC, ®aKyJabTeT BHIYMCINTEIbLHBIX CHCTEM

Kadenpa: KCVYII, Kadeapa KOMNOBIOTEPHBIX CHCTEM B YIOPABJICHUM WU
NPOEKTUPOBAHUM

Kypc: 4

Cemectp: 7

VYuebnsiit uran Habopa 2014 roma

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

HuddepeHunpoBaHHbIN 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-

M3MEPUTETHHBIX MaTEPHAIOB (TUITOBBIE 3a/1a4M (3aaHKs), KOHTPOJIbHbBIE PAOOTHI, TECTHI U

I[p) H MCTOOOB HX HCIOJIb30BAHUA,

NPCAHA3HAYCHHBIX JJIA HU3MCPCHHA YPOBH:A

JTOCTHIKEHUS CTYJICHTOM YCTaHOBJIEHHBIX PE3y/IbTaTOB O0yUCHHS.

®OC mo aucuuiuinHE (MPAKTHUKE) MCIOJAb3YeTCsl NPH IPOBEACHUU TEKYIETo
KOHTPOJISl yCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTECTalluU CTYICHTOB.

[lepedyeHp 3aKperyieHHbIX 3a JUCHUIUIMHON (MTPAKTUKOW) KOMIETEHIIMM MPUBEICH B
tabmurte 1.
Tabnuna 1 — IlepeueHpb 3aKpeIUICHHBIX 32 TUCIUIIMHON KOMITETCHITUN

Kox

I1K-9

[1K-8

[1K-10

DopmMynMpPOBKA KOMIIETCHIIUN

CTIOCOOHOCTBIO MMPOBOAUTH TEXHUIECKOE
OCHAaIlIEHHE Pa0OYUX MECT U
pa3MeIieHne TEXHOIOTUYECKOTO
o0opynoBaHus

TOTOBHOCTBIO K BHEIPEHHUIO PE3YJIBTaTOB
pa3pabOTOK CPEACTB U CUCTEM
aBTOMAaTHU3allMH U YIIPABICHUS B
TIPOU3BOJICTBO

TOTOBHOCTBIO K YYaCTHIO B paboTax 1o
U3TOTOBJICHUIO, OTJIAJKE U caue B
HKCIUTYyaTalMI0 CUCTEM U CPENICTB
aBTOMAaTH3allUU U YIIPaBIECHUS

Oranbl popMUpOBaHUS
KOMIIETECHIINN

JlomxeH 3HaTh UTO Takoe JaTyuKy,
WCIIOTHUTEIBHBIE MEXaHU3MBI,
KOHTpOJIIephl. OCHOBHBIE MPUHITUIIBI
JIMCTIETYEPCKOTO YIIPABICHUS.
Crpykxrypy ACYTII, kak RTU-layer
tak 1 HMI. Apxurekrypy SCADA.;
JloJKeH yMeTh ® JIETKO
OPUEHTUPOBATHCS B COBPEMEHHBIX
ACYTII u 0coOEHHOCTBIO UX
noctpoeHus B Poccuu; ¢ co3naBarb
porpaMmMHOe 00ecreueHne
BepxHero ypoBHsi ACYTII B
KOMIUIEKCE HHCTPYMEHTAIBHBIX

OIIK-7

CIIOCOOHOCTBIO YYUTHIBATH
COBPEMEHHbIE TCH/ICHIIUU Pa3BUTHS
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.
YMeHneM HaCTPOUTh KOHTPOJLIEPHI
Ha TIPHEM U nepeaavy uHpopmaiuu.
OTtkanmmbpoBaTh JaTYNKU U
WCIIOJIHUTEITbHBIE MEXaHU3MBI. ;

OO01muMe XapaKTepUCTUKU TOKa3aTelel U KPUTEPUEB OIICHUBAHUS KOMIICTEHIIMN Ha
BCEX JTarax MpUBEACHBI B TAOIHIIE 2.

OOmue XapakTepUCTHUKU TOKa3aTelied ¥ KPUTEPHUEB OICHUBAHMUS

Tabmuma 2 —
KOMIICTEHIINHN 10 dTallaM
IToka3zarenn n
3HaTh
KPUTECPHUH
OT1nnyHO OoOnamaer
(BBICOKHMIA (baKkTHUEeCKUMU U

Ob6nanaet nuanazonom KouTpomupyeT padory,
MPaKTUYCCKUX

YMmeTh Bnanets

MIPOBOJIUT OLICHKY,
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YPOBEHB)

TEOPETUYECKUMU
3HAHUSIMU B TIpejieax
M3y4aeMoi 00J1acTH C

YMEHUM, TpeOyeMbIX
JUTSL Pa3BUTHUS
TBOPYECKUX PEIICHUH,

COBEPIIICHCTBYET
JeUCTBUS PabOTHI

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 peIrIeHUs HCCJICIOBAaHUH,
obmactu OTIPEICTICHHBIX npucrocadbIuBaeT
npo0JieM B 001acTu CBOC IMOBE/ICHUE K
UCCJICJIOBAHUS 0OCTOSITEIHCTBAM B
pelIeHrny IpoodIemM
VYnosnerBoputen OOnanaer 6a3oBbiMu  OOnanaer ocHOBHbIMH Pabotaer mpu npsiMmoMm
BHO (TTOPOTOBBIN  OOLTMMU 3HAHHUSIMH YMCHHUSIMH, HaOTIONEHU T
YPOBEHB) TpeOyeMbIMHU JIJIsI

BBITIOJTHCHUS ITPOCTBIX
3a1a4d

2 Peanausanus KoMneTeHInn

2.1 Komnerenmus IK-9
[1K-9: cnocoOHOCTHIO TPOBOAUTH TEXHUYECKOE OCHAIEHHE pPaboyux MecT U
pa3MeIIeHre TEXHOJOTHYECKOTO 000PYI0BaHHMS.
s popMupoBaHHsS KOMIIETCHIIMH HEOOXOIWMO OCYIIECTBUTD PSII ATANOB. DTaIlbl
(dhopMUpOBaHUS KOMIICTCHIIUH, IPUMEHSIEMBIC JIJISI 3TOTO BHUBI 3aHATUM M HCIIOJIb3yEeMbIC
Cpe/ICTBa OIICHUBAHMS MIPEACTABICHBI B Ta0OIHIIE 3.

Tabmuua 3 — Ortanbl (QopMHpOBaHHS KOMIETEHIMM U HCIOJb3yEMbIE CpPEICTBa
OLICHUBAHUS
Cocrasn 3HaTL YMmeTn Bnanets
Conepxanue ApXUTEKTYpY Bri6uparb Hasbikamu
JTaroB BBIYMCIIATEIBHBIX KOH(UTypaiuto npoheccroHaIbHOTO
cucteM. CriocoObl [I9BM. HacTpauBarh HCHOJIb30BaHUS
COIIPSKEHUS nparieepa yctpoucts. II9BM u
YCTPOMCTB IO Br16uparb OIEpaLlMOHHBIX
MOCJIEIOBAaTEIbHOMY U KOH(UTypaLHio cucrteM. Meronamu
MapaIeTIbHOMY SCADA cucremsi. ONpeACICHUS
untepdeiicy. MeTto b HEHUCITPABHOCTEU
Y CPEACTBA U3MEPEHUS nepudepuitHoro
(bu3NYECKUX BEIUYUH. 00OpyAOBaHUs 1O
IIOCJIEA0BATEIILHOMY,
napajuieIbHOMY U
Ethernet untepdeiicy.
Bunel 3ansttuii e VIHTEpakTUBHEIE e InTepakTuBHBIE e InTepakTuBHBIE
JEKIUU; JEKIIH; PaKTUYECKUE
3aHSTHS;
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Hcnonb3zyemble
cpencrTaa
OIICHUBAHUS

e IHTEpaKTUBHBIE
MPAKTUYECKUE
3aHSTHUS,

e JlaGoparopHsbie
3aHATHUS,

o Jleknuu;

e CamMmocTosTeNbHAs
pabora;

e KoHTpOnbHAA
pabora;

e OTtuer no
J1a00paTOPHOM
pabore;

e Onpoc Ha
3aHATHSX;

e Jludpdepenunponan
HBIN 3a4eT;

e lHTEpaKTUBHBIE
MPAKTUYECKUE
3aHSTHUS,

e JlaboparopHsbie
3aHATHS,

o Jleknuu;

e CamocTosATeNbHAs
pabora;

e KoHTpOIBHAA
pabora;

e OTtueT no
nabopaTopHOU
pabore;

e Onpoc Ha
3aHATHSIX;

e Jludpdepenunponan
HbBIHN 3a4eT;

e JlaGopaTopHbie
3aHSTHS;

e CamocTosTeNnbHas
pabora;

e OTueT no
1abopaTopHOU
pabore;

o JIuddepenunpoBan
HBIN 3a4€T;

@opmMynMpOBKa IOKA3aTENIE W KPUTEPUEB OLICHUBAHUSA JAHHOM KOMIIETCHIUU
npuBeeHa B TabmuIe 4.
Tabnuma 4 — [loka3aTenu U KpUTEPUU OLICHUBAHUSI KOMIIETCHIIMM HA dTarax

oJTHOM (hu3nuecKon
BEJINYHHBI,
HarpuMmep,
TeMIeparyphl.;

Cocrasn 3HaTL YmMmeTn Bnanets
Orinuno e Kak HacCTpouTh ® B 3aBUCHMOCTH OT  ® HaBBIKAMH
(BBICOKMIA CUCTEMY IICEBIIO U3MEPSIEMBIX U HAaCTPOUKH
YPOBEHb) pEaIbHOTO BPEMEHU B~ YIPABIISIEMBIX KOH(UTYPAITUOHHBIX

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

e OrTnuue Ha TEXHUKY IS NOJKJIFOUEHUS JJISI
YpOBHE TIPOTOKOJIOB ~ MOHTAQKHUKOB, HACTPOUKH
pasnuunbix BHemHUX — ciecapeit KUIIuA, 000pyIOBaHHUs IO
UHTEP(DENCOB. ; orzaenos ACY.; HOCJIEN0BATENLHOMY
e Heckonpko ® HallTH U TIapajuieIbHOMY
METOJIOB U3MEpPEHUE  HCUCIPABHOCTh HA uHTepdeicy.;

yYpOBHE MTPOTOKOJIA
COCIMHEHUS
nepugepuitHoro
YCTPOMCTBA.;

® TIPEIJIOKHUTh
pa3Iu4YHbIC
KOH(pUTYpaIuu
SCADA-cucremsi
TUTSL pa3HBIX

CTPYKTYPHBIX
MOAPA3IACITICHHM. ;
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Xopouio

e [louemy usmepenue

e BeIOpatTh hopMm

® HaBbIKaMH pa6OTBI

(6a3oBbIN pu3rIecKnX 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
OTJIMYHS MPOTOKOJIa  KOH(HUTypaIuro
RS232 or RS485.; SCADA-cucTeMslI 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 H
nepupepuitHbIX
YCTPOMCTB.;

® KaK HaCTPOUTH
cuugep RS232
opTa;

® [IPOCMOTPETH
JAHHBIC TIPUXO/ISIINAC
o COM nopry.;

e BBIOpaTh
KOH(PUTYpAIUIO
SCADA-cuctemsl 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.
s popMupoBaHHS KOMIIETCHIIMM HEOOXOIWMO OCYIIECTBUTD PSII ATANOB. DTaIlbl
(hopMuUpOBaHUS KOMIICTCHIIUH, TPUMEHSIEMBIC JJISI 9TOTO BUJBI 3aHITHH W HCIIOIb3YEeMbIS
Cpe/ICTBa OIICHUBAHMS IIPEACTABICHBI B TAOIHIIE 5.

UCITPaBJICHUS
HEUCITPaBHOCTH 110
II0CJIEI0BATEILHOMY
uHTEpENcy.;

Tabmuma 5 — DOtanbel (QOpMUPOBAHMS KOMIIETEHLIMM M MCIOJb3YEMbIE CpPEICTBA
OLICHUBAHUS
Cocrasn 3HaTH YMeThb Bnaners
Conepxanue MOCJIEAOBATENIbHOCTD  PA3/C/IMTh HA ATallbl  METOAUKAMHU
ATAIoOB ATaNoB BBOJIA B MIPOLIECCHI MIPOEKTUPOBAHUS
SKCIUTyaTaIuu pa3paboTKH, ACYTII
ACVYTII BHEJPECHUE U BBEIACHUE
B AKCIUTyaTallHI0
ACYTII
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Bunrnl 3anstui

e IHTEpaKTUBHBIE

e lHTEpaKTUBHBIE

e llHTEepakTUBHBIE
PaKTUYECKUE
3aHATHUS;

e JlaGopartopHbie
3aHATHUS;

e CamocTosATeNbHas
paborta;

Hcnonb3zyemble
cpencTBa
OIICHUBAHUS

JICKIINH; JICKIIUH;

e InTepakTuBHBIE e InTepakTuBHBIE
MPaKTUYECKHE MPAKTUYECKUE
3aHSATHS; 3aHSTHS;

e JlaGopaTopHbie e JlaGopaTopHbie
3aHSTHS; 3aHATHS;

o Jleknuu; o Jleknuu;

e CamocrodarenbHasg = o CamocTosATEIbHAs
pabora; pabora;

e KoHTpONbHAA e KoHTpOIBHAA
pabora; pabora;

e OtueT o e OtueT o
nabopaTopHoOu nabopaTopHOH
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 JIuddepenuurpoBan
HBIM 3a4€T;

@opMylIMpOBKa MOKa3areleld W KPUTEPUEB OLICHUBAHUS [aHHOW KOMIIETCHIIUU
npuBeeHa B Tabmuie 6.

Tabmuna 6 — [lokazarenu u kpurte

PUHX OOCHHUBAHUA KOMIICTCHIWHK Ha STallaXx

CocraB 3HaTh YMmeTn Bnanets
OTinyHO ® STaIbl ® MPETyCMOTPETh ® KOMILIEKCHBIM
(BBICOKMIA CEPBUCHOTO BO3MOXKHOCTh MOJICPHU3AIIUU  BUJICHBEM CYTH
YPOBEHB) OOCITYy’KUBaHHUSI =~ MHEMOCXEMBI TE€XHOJOTUYECKOTO

ACVYTII; TEXHOJIOTUYECKOTO TIpoLiecca  Ipolecca u
Ha HOBOM 3JIEMEHTHOM 0a3e; aJrOpUTMaMH
ONTHUMAJIBHOTO
ynpasienus ACYTII;
Xopo1o ® STarbl ® 0TOOpa3UTh HA MHEMOCXEME ® 3HAHUSIMH Kak
(6a3oBBIN MPOEKTUPOBAHU = TEXHOJIOTMYECKOTO MPOILECCa  MCKIHOYUTH JIUIITHUE
YPOBEHb) au JATYUKHU ¥ UCTIOTHUTENIbHBIC  JTaTYUKU U
YTBEPKICHUS MEXaHHU3MBI JIJIs UCIIOJTHUTEIbHBIE
MHEMOCXEMBbI CXEMaTHU4ECKOTO MEXaHU3MBI U
TEXHOJIOTUYECKO O0TOOpakeHus: paboThl 100aBUTH
To Ipoliecca; yCTaHOBKH(LIE€Xa, HEI0CTAIONINE;
NPEeANpUsATU);
YIoBiIETBOPH = © STamnbl ® PacCTaBUTh JIATYUKHU ® METOJUKOM
TEIBHO 3CKHU3HOIO WCIIOJTHUTEIbHBIE MEXaHU3Mbl =~ TTPOEKTUPOBAHUS
(TOPOTOBBIM  MPOEKTUPOBAHK = 10 TEXHOJOTUUECKOMY TEXHOJIOTUYECKOTO
YPOBEHB) g ACYTII, MpoIIECCY; mpoliecca Kak €cTh;
CornacoBaHa Ha noptane Ne 485 18



2.3 Komnerenuus IK-10
[1K-10: TOTOBHOCTBIO K y4acTHUiO B paboTax MO M3TOTOBJICHHIO, OTIAJKE M CIa4e B
OKCILTyaTaIldi0 CUCTEM M CPEICTB aBTOMATH3allUU 1 yIIPaBIICHUS.
Jlnst hopMHpOBaHUS KOMITETEHIIMA HEOOXOAUMO OCYIISCTBHTH PSII 3TAIOB. DTaIlbI
(dhopMHpOBaHUS KOMIICTCHIIMH, IIPUMEHSICMbBIC IS 3TOTO BH/IbI 3aHATUH U HCITOJIb3yCMbIC
CpeJICTBa OIICHUBAHUS MIPEICTABIICHBI B TAOJIHUIIC 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 CamocTosTeNbHAas
pabora;

00opyIOBaHUS TaK
KOHTpoJsiepsl 1 APMB1
OIIepaToOpOB

e IHTepakTuBHBIE
JICKIIUY;

e llHTepaKkTUBHBIC
IPAKTUYECKUE
3aHATHS;

e JlaGopaTopHbie
3aHATHS;

o Jlekuuu;

e CamocTosTeNbHAs
pabora;

aBTOMATHU3HPOBAHHOTO
yIpaBICHUS
TEXHOJIOTUYECKUX
POLIECCOB

e IHTepakTuBHBIE
IPAKTUYECKUE
3aHATHUS;

e JlaGopartopHbie
3aHATHUS;

e CamocTrosTenbHas
pabora;

Hcnonb3yemble
cpencrsa
OLICHUBaHUS

e KoHTponbHad
pabora;

e Otyer o
nabopaTopHOM
pabore;

e Onpoc Ha
3aHATHUSX;

o Jluddepenuuponan
HbBIN 3a4eT;

e KoHTpoibHad
pabora;

e Otuer no
naboparopHon
pabore;

e Onpoc Ha
3aHATHSX;

o Jluddepenunponan
HBIM 3a4€T;

e OTtueT no
naboparopHoOu
pabore;

e Jludpdepenunporan
HbBIN 3a4€T;

dopMynupoBKa MOKa3zarejled W KPUTEPUEB OLICHUBAHUS JaHHOW KOMIIETECHIIMU
MpuBe/IeHa B Tabiuile 8.
Tabnuna 8 — [lokazarenu v KpUTEPUM OLICHUBAHUSI KOMIIETEHIIMY Ha dTarax

Cocras

OTnn4HO
(BBICOKHMIA
YPOBEHbB)

3HaTh

® MCTOAUKH OTIIAJKH
1 BBEJICHHUS B
AKCILTyaTaluIo
CIIO)KHBIX
AIEKTPOMEXaHUYECKHU
X CHUCTEM;

YMmeTh

® TIOJIyYUTh U
pa3o0parhb JbIHHbIE
MOJy4YEHHbBIE TIO
pa3HbIM
uHTepdeiicaM Ha
MHEMOCXEMY

Bnanets

® BCKTOPHBIMHU
ypaBHEHUSIMU JJIS
yIpaBICHUS
CIIOKHBIMH
TEXHOJOTUYECKUMH
yCTPONCTBAMHU W/UITU

CornacoeaHa Ha noptane Ne
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TEXHOJIOTUYECKOTO npolieccamu;
npolecca;
Xopotio ® IPUHIIUITBI ® TOAKIIOUUTD K ® METOIUKON
(6a30BbIi yIIPaBJICHUS KOHTPOJIIEPY Kak KYCOYHO-THHEHHO
YPOBEHb) TPaH3UCTOPHBIMU aHaJIOTOBBIC TaK U anmpOKCUMAIIMNA JIs
npeoOpaszoBatensiMd  IU(POBBIE UCTIOJIH30BaHUS
HCTIOIB3YIOLINX YCTPOMCTBA JJIs1 JIMHENHBIX 3aKOHOB
[IUPOTHO- MEePBUYHOTO cOOpa U yNpaBJICHHUS,
UMITYJIbCHYO 00paboTKH
MOJYJISIIUIO TS uH(bOpMaLIH O
s pexTuBHON TEXHOJIOTUYECKOM
paboThI, HaTIpUMeED, npolecce;
ACUHXPOHHBIX
JIBUTATEJICH;
VIOBIETBOPHUTEN  © IIPUHIIMIIBI ® TOAKIIOYUTH 110 ® 1 yMETh
BHO (ITOPOTOBBIM  M3MEPEHUi U pabOThl  aHAIOTOBOMY MPUMEHUTH
YPOBEHB) AIIEKTPOMEXAaHUYECKU UHTepdeicy natuuku  npuHuuns [TN]]
X CHCTEM; Y U3MEPUTETbHBIC PETYIUpPOBAHUS;
YCTPOMCTBA;
2.4 Komnerenuusa OIIK-7
OIIK-7: cHoCOOHOCTBIO  YYUTHIBAaTh COBPEMEHHBIE TEHJACHIIUU  Pa3BUTHUS
DIICKTPOHUKH, W3MEPUTEIHPHOW W  BBIYUCIUTEIBHONH TEXHUKHA, WH(POPMAITMOHHBIX

TEXHOJIOTUI B CBOEU MPO(PECCUOHATBHON J€ATETbHOCTH.

Jnst hopMupoBaHUS KOMIIETEHIMHA HEOOXOAUMO OCYLIECTBUTH DS ATANoOB. DTaIlbl
(hopMHpOBaHUSI KOMIIETEHIIMH, IPUMEHSIEMbIE JIJIsl 3TOTO BUJIbI 3aHATUN U HCIOJIb3yEMbIE
CpEICTBA OLICHUBAHMSI IPEICTABIEHBI B TaOIMIIE 9.

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

Bunsbl 3angaTuit

CornacoeaHa Ha noptane Ne

AIICKTPOMEXaHUUCCKUX SJIEMEHTHOM 0a3bl

KOMIIOHCHTOB

e llHTepakTUBHBIE
JICKIINH;

e lIHTepakTUBHBIE
MPAKTUYECKUE
3aHATUS,

e JlaGopaTtopHbie
3aHATUS,

o Jlexuuu;

485

AIIEKTPOHHBIX
KOMIIOHEHTOB

e llHTepakTUBHBIE
JIEKIUY;

e lIHTepakTUBHBIE
MIPAKTUYECKUE
3aHATUS;

e JlaGopartopHbie
3aHATUS;

o Jlekuuu;

BBIOOpA DIIEMEHTHOMN
0a3bl SJIEKTPOHHBIX U
AITEKTPOMEXAHUYIECKUX
KOMITOHCHTOB

e llHTepakTUBHBIE
PAKTUICCKUC
3aHATHS;

e JlaGopaTopHbie
3aHATHS;

e CamocTosTeNbHas
pabora;
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e CaMocToOsITeIbHAS
pabora;

e CaMocCTOsITeIIbHAS
pabora;

Hcnonb3yemble
cpencrTaa
OIICHUBAHUS

e KoHTpOnbHAA
pabora;

e OTtuer no
J1a00paTOPHOM
pabore;

e Onpoc Ha
3aHATHSX;

e JluddepenunpoBan
HbBIN 3a4€eT;

o JIuddepenurpoBan
HBIN 3a4ET;

e KoHTpOnbHAA
pabora;

e OTueT no
nabopaTopHOH
pabore;

e Onpoc Ha
3aHATHSIX;

¢ Jluddepenunponan
HbBIN 3a4€eT;

o JIuddepenurpoBan
HBIN 3a4ET;

e OTtueT no
1abopaTopHOU
pabore;

o JIuddepenumrpoBan
HBIN 3a4ET;

o JIuddepenuurpoBan
HBIM 3a4€T;

dopMynIUpoBKa TMoOKa3zarejled W KPUTEPHUEB OLICHUBAHUS JaHHOW KOMIIETCHIIUU
npuBesieHa B Tabmue 10.
Tabnuna 10 — [Tokazarenu U KpUTEpUH OLICHUBAHUS KOMITCTCHIIMN Ha dTarax

HCIIOJIB3YCMBIX IIpU

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
CONPSIKCHUS Pa3HBIX  AJIEMEHTOB IICYAaTHOM IIIaThI ¥
(YHKIIMOHATBHBIX ANEKTPUUECKON BHEJIPEHUSI €€ B
OJIOKOB DJICKTPOHHBIX — MPUHITUITHAILHON MPOEKT CKBO3HOTO
KOMIIOHEHTOB; CXEMBbI YCTPOMCTBA; JIOKyMEHTa 000poTa
® MIPUHITUIIBI paOOTHI MPOEKTHOM
AIIEKTPOHHBIX JIOKYMEHTALIMHU
MUKPOCXEM MaMsTH; ACYTII,
e psinpl ARM ® HaBBIKAMH PaOOTHI
KOTPOJUIEPOB U B [IpOTpaMme
THUIIOBBIC X EPLAN;
uHTEpEnCHI;
Xopouo e piaasl R, L, C ® MOJKJIFOYUTCS I10 ® HaBBIKAMM
(6a3oBBIN arieMeHTOB U gonycku SPI unTepdeiicy k ABTOMaTU3UPOBAHHOT
YPOBEHB) JUJIS1 pa3HBIX MUKPOKOHTPOJUIEPY U O MPOCKTUPOBAHUS
YaCTOTHBIX 3aIlCaTh/CYNTATh MHOT'OCJIOMHBIX
JIAAra30HOB; pOrpaMmy; IIeYaTHBIX I1J1aT;
® OTIINYHEC
KOMOWHAIIMOHHBIX OT
MOCJIEI0BATCILHBIX
TP POBBIX
3JI€MEHTaX W THUIIBI
KOpPITYyCOB
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UX U3TOTOBJICHUH,
e ominuue PIC ot
ARM KOTpOIIIEPOB;

YnoBneTBopuren
BHO (IIOPOrOBBIN
YPOBEHB)

® YUTaTh
AIIEKTPOHHBIC CXEMBI,
OTJINYaTh aHAJIOTOBEIC
OT UGPOBBIX

® 3JIEMEHTHYIO 0a3y
MTaCCHUBHBIX H
PEaKTUBHBIX
AIIEMEHTOB;

® HaBBIKAMU PabOTHI
B IIporpaMmmax
Pa3BOJIKYU MEYATHBIX
IuIaT;

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

® B YEM pa3HHUIIA
MUKPOKOHTPOJIEPOB
U3TOTOBJICHHBIX 10
pa3HBIM
TEXHOJIOTHSIM;

OJICMCTOB,

3 TunoBbie KOHTPOJbHBIC 3a1aHUA
I[JBI pcain3alu BBIIICIICPCUNCICHHBIX 3alaa4d 06yquH;1 HCIIOJIb3YIOTCA THIIOBEIC
KOHTPOJIbHBIC 3aJaHus HWJIWM HWHBIC MAaTCpPHUAJIbI, H€O6XOI[I/IMI>I€ I OLCHKH 3HaHHﬁ,
YMGHHﬁ, HaBBIKOB H (I/IJ'II/I) OIIbITa  ACATCIIbHOCTH, XAPAKTCPU3YIOIIHUX  ITAllbI
(bOpMHpOBaHI/IH KOMHGTGH]_II/If/'I B IIpOoHOcCCC OCBOCHHUA O6pa30BaT€JIBHOﬁ IIporpamMmebl, B
ciacayromem CoCTaBe.

3.1 Tembl ONIPOCOB HA 3AHATHAX

— Brgennre npeumymectsa coBpeMeHHbIX APM Ha ocHose IIK, B cpaBHeHuu c
paHee cyniectBoBaBIIMMU APM Ha 0CHOBE MHEMOIIUTOB U MYJBTOB YIIPABJICHHUS.

— IlpeacraBere (QYHKIMOHAIBHYIO CXEMY THIIOBOTO KOHTpOJIJIEpa B CHCTEMax
ACVYTII, u onumute GyHKIUU U 33]]a41 KayKJ0ro ero 0Jioka.

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

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

— IlepeunciauTh ypOBHM CUCTEMBl aBTOMAaTH3allMM B MOPSIKE MUX BO3PACTaHHUS OT
TEXHOJIOTUYECKOTO ITPOLIECCA IO MPEATPUATHS.

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

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

— @ynkiuoHanbHbie BO3MOXHOCTH SCADA - cuctem B ACYTII

— Knaccuduxanus 1aTYUKOB 1O TUIY CBA3U C BBIIIECTOSIIIIMM YPOBHEM B CHUCTEME
aBTOMAaTH3alHlH

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

— IlpuBectu 610K-CXeMy TUIIOBOTO KOHTPOJIJIEPA, C OMMCAHUEM €r0 padoTHhI.

— Haznauenue Onoka BBoja-BbIBojga U3 OJOK-CXEMbI THIIOBOIO KOHTpOJUIEpA. C
IIPUMEPAMH.
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— IlpuBectn nOpeuMylIECTBA HCIOJb30BAaHUS B CUCTEMAx aBTOMaTH3aLUU
POMBIILIEHHBIX KOMIIBIOTEPOB 10 cpaBHeHuto ¢ [TJIK.

— IlepeuncauTh KpuTepUH BHIOOPA MPOMBIIIIEHHON IINHBI.

— IlpuBenure kakue ¢pyHkuuu BeinojHser SCADA-cuctems ?

— IlpuBectn OJIOK-CXeMY B3aMMOJECHCTBHA KOMIOHEHTOB TuoBol SCADA-
CUCTEMBI

— Ilepeuncnaute KpUTEpUU MPU BHIOOPE CUCTEMBI YIIPABIICHHUS.

3.2 TeMbl KOHTPOJIBLHBIX padoT

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

— OcHoBHOE Ha3zHa4ueHHE KOHTpoJuIepoB B cucreMax ACYTII.

— IlepeuncauTs OCHOBHBIE 3a1a4u KOHTposuiepa B cucteMax ACYTII.

— @ynkiuoHanbHbie BO3MOXHOCTH SCADA - cuctem B ACYTII

— Knaccuduxanust 1aTYMKOB 10 TUITY CBSA3H C BBIIIECTOSIIIUM YPOBHEM B CHUCTEME
aBTOMAaTU3ALNH

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

— IlpuBectu O6JI0K-CXeMy TUIIOBOTO KOHTPOJIIEPA, C ONTMCAHUEM €10 PabOTHI.

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

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

— llepeuncauTs KpUTEpPUH BHIOOPA MTPOMBIIIIEHHON IINHBI.

— Ilpusenure kakue pyHkunuu BoinonHser SCADA-cuctemsl ?

— IlpuBectu OJOK-CXeMy B3aMMOJICHCTBUA KOMIOHEHTOB TumoBoit SCADA-
CUCTEMBI

— Ilepeuncnaure KpUTEPUH MPU BHIOOPE CUCTEMBI YIIPABICHHUS.

3.3 Bonpocsl n1u¢pepeHIMPOBAHHOIO 3a4eTa

— Brigenure npeumyniectBa coBpemeHHbIx APM Ha ocHoe 11K, B cpaBHeHuUHU ¢
panee cymecrBoBaBIIMMU APM Ha OCHOBE MHEMOIIWTOB W IMYJABTOB YHIPABJICHUS.
[IpencraBere (QYHKIMOHAIBHYIO CXeMYy THUIOBOTO KOoHTpoJuiepa B cuctemax ACYTIL, u
onuiute (YHKUUU U 337a4u Kaxaoro ero 6joka. [IpeacraBbTe PyHKIMOHAIBHYIO CXEMY
tunoBoii SCADA-cucrembl ACYTII , u onumiute PyHKIIMK U 3a7a4d COCTABJISIIONINX €€
yacTed. [IpuBennTe MpUYMHBI NOBBIIIEHUS CIIPOCAa HA aBTOMATHU3aLHI0 B KOHIE XX BEKa.
[lepeuncauTe ypOBHU CHUCTEMBbI AaBTOMATHU3allMd B TOPSAKE HX BO3pACTaHUSA OT
TEXHOJIOTUYECKOTO Ipolecca A0 npeanpustusa. IlpuBectn Tpu  OTIMYUTENbHBIE
OCOOCHHOCTH CHCTEM aBTOMATU3ALMKM OT O(UCHBIX KOMIBIOTEpHBIX cucreM. APM
Ha3HaueHUe U GpyHKu, OcHoBHas 3a1adya APMoB. OcHOBHas 3ajja4a YPOBHS JaTYUKOB U
HCTIOJHUTEIbHBIX MexaHu3MOB B cuctemMe ACYTII OcHoBHOE Ha3HaAY€HHUE KOHTPOJUIEPOB
B cucteMax ACYTII. Ilepeunciauts 0CHOBHBIE 3a7auu KOHTpoJiepa B cuctemax ACYTIL.

— O®yskunonanbHble BO3MOKHOCTH SCADA - cucrem B ACYTII Ilepeuuncnure
KpUTEPUHU TPU BBIOOpE CUCTEMBI yrpasieHus. lIpuBectu OnoK-cxeMy B3aUMOJIEHCTBHS
KOMINOHEHTOB TUOBOM SCADA-cucremsl [lpuBeaute kakue (GYHKIUU BBITOJIHSET
SCADA-cuctemsr ? IlepedncnnTs KpUTEpUU BBIOOpA MPOMBINIICHHONW MUHBL. [IpuBecTu
MpPEMMYLIECTBA  HUCIIOJIb30BAHUSI B  CUCTEMaxX  AaBTOMATH3allMd  MPOMBIIUICHHBIX
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kommbioTepoB mo cpaBHeHuto ¢ [1JIK. Hasnauenue Gmoka BBoja-BbIBO/a 13 OJI0K-CXEMBI
TUTIOBOTO KOHTpOJIIEpa. ¢ mpuMepamu. [IpuBectu Gi0K-CXeMy THIOBOTO KOHTPOJUIEPA, C
OTMHMCAaHUEM €ro paloThl. «HTENIEKTyaIbHBIM NaTYuK», (YHKIIMU U peliaeMble 3aJ1aqyu.
Knaccudukanus AaT4ukoB IO TUMY CBA3M C BBIIIECTOSIIMM YPOBHEM B CHCTEME
aproMaruzauuu llepeunciauTh OCHOBHBIE 3a1aun KoHTpoiuiepa B cucteMax ACYTIL
OcHoBHOe Ha3zHaueHHe KOoHTpoiuiepoB B cuctemax ACYTII. OcHoBHas 3agada ypOBHS
IAaTYMKOB W HCHOJIHUTENBHBIX MexaHu3MoB B cucreme ACYTII APM wnHa3zHauenune u
¢bynkuu, OcHoBHas 3amada APMos. IlpuBecTH TpW OTIMYHUTENBHBIE OCOOEHHOCTH
CHUCTEM AaBTOMATH3allUM OT O(HUCHBIX KOMIIBIOTEPHBIX cHCTEeM. llepeduciauTs ypoOBHU
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 npeumyniectBa coBpeMeHHbIX APM Ha ocHose IIK, B cpaBHeHuu c
panee cymecTtBoBaBlIMMA APM Ha 0CHOBE MHEMOIIUMTOB U IIyJBTOB 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.

— IlepeunciauTh ypOBHM CHUCTEMbl aBTOMATH3allMM B TOPSIKE MX BO3PACTaHUS OT
TEXHOJIOTUYECKOTO MPOLECCa 0 MPEANPUATHS.

— IlpuBect TpU OTIUYUTEIBHBIE OCOOCHHOCTH CHUCTEM aBTOMATH3AllMH OT
O(UCHBIX KOMITBIOTEPHBIX CHCTEM.

— APM Ha3znauenue u ¢pynkiuu, OcHoBHas 3a1aqa APMoB.

— OcHoBHas 3a/1a4a ypOBHSI JaTYMKOB M MCIOJHUTEIBHBIX MEXAaHU3MOB B CHCTEME
ACVYTII

— OcHOBHOE Ha3HaueHue KoHTpoiepoB B cuctemax ACY TIL

— Ilepeunciauth OCHOBHBIE 3a7a4un KOHTpoJiepa B cuctemax ACYTIL.

4 MeTtoaguyecKkue MaTePUAJIbI
Jlia obecnieuenust npouecca 00yuyeHus: U peuieHusl 3a1a4 00yuyeHuUs: UCIIOIb3YIOTCS
CJIEIyOLME MaTepUaJbl:
— METOAUYECKHE Marepuajbl, ONpeNessiole MpoUeaypbl OLEHUBAHUS 3HAHUM,
YMEHUM, HaBBIKOB W (WJIM) ONBITa JEATCIBHOCTH, XapaKTepU3YIOIIUX dTamnbl ¢Gop-
MUPOBaHUS KOMIIETEHIIMM, COMMAacHO M. 12 pabouei mporpamMMsl.
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