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PABOYAS ITPOTPAMMA TV CHUTIMHBI
ABTOMATH3HPOBAHHBIE KOMILIEKCHI pacnpeae/IeHHOI0 YIpaBJIeHUs

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

HampaBnenue noarotoBku / cnenuaibHOCTh: 27.03.04 YnpaBiieHue B TEXHUHYECKUX CHCTEMAaX
HanpasnenHocts (mpo¢uis) / crienuanu3anys: YrnpasjieHne B pOOOTOTeXHHYECKUX CHCTeMax
®dopma 0O0ydeHHS: OUHASA

QaxkynbreT: PBC, ®aKyJbTeT BHIYMCIUTEIbHBIX CHCTEM

Kadenpa: KCYII, Kajgeapa koMnb0TepHbIX CHCTEM B YIPABJIEHUH U TPOEKTUPOBAHUM
Kypc: 4

Cemectp: 7

VY4eOns1ii mnan zHabopa 2020 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 JlaGoparopHble pabOThI 36 36 4acoB
3 Bcero aymuTopHbIX 3aHATHN 72 72 4acoB
4 CamocTosiTenbpHas padboTa 108 108 4acoB
5 Bcero (0e3 ax3aMeHa) 180 180 4acoB
6 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

3au€T C OLIEHKOM: 7 ceMecTp

Tomck
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokosn Ne 3 OoT « 29 » 10 2019 r
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cmenuanbHocTH) 27.03.04 YmpaBieHue B TEXHHYECKHX cHcTeMax, yTBepkiaennoro 20.10.2015

roja, paccMoTpeHa u onoOpeHa Ha 3acenanuu kadenapet KCYIT «  » 20 roma, mpoToO-
ko1 Ne

PazpaboTuuk:

K.T.H., moreHt kad. KCYII B. I1. KomyouHckuii

3aBenyronmii o0ecnieunBaromeii kad.
KCVII 10. A. lllypeirun

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®BC M. B. Uepkamux
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KCVYII 10. A. llypeirun
OKCIIepTHI:

JonieHT Kadeapbl KOMITBIOTEPHBIX
CUCTEM B YIPABJICHUH U IPOEKTUPO-
Banuu (KCVII) H. 0. Xabubynuna

JlotieHT Kadeapbl KOMITBIOTEPHBIX
CHCTEM B YIPABJICHUH U MMPOCKTUPO-
Banuu (KCVII) T. E. I'puropbeBa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

3HAKOMCTBO C COBPEMEHHBIMH TEHACHLUSAMU PAa3BUTHS IEKTPOHUKHU, BHIYUCIUTEIbHON TEXHUKH,
COBPEMEHHBIMM  AaBTOMAaTU3UPOBAHHBIMH CHUCTEMAMH YIIPABICHHUS TEXHOJIIOTMYECKUM IPOLECCOM
(ACYTII) u cuctemamMu JUCIIETUEPCKOr0 YIIpaBlieHUsI U cOOpa JaHHBIX B UX COCTABE;

TOTOBHOCTBIO K YYaCTHIO B paboTax MO M3rOTOBICHUIO(MOHTAXY), OTJIQJIKE M Ca4ye B IKCILTyaTa-
LIUIO0 CUCTEM U CPEJICTB aBTOMATU3ALIUU U YIIPABJICHUS;

HOATOTOBUTHCS K TEXHUYECKOMY OCHAIIECHUIO pabouyMX MECT M Pa3MELICHUI0 TEXHOJIOTHYECKOro
000opynoBaHus

1.2. 3agaun IMCHMIIINHBI
— CdopmupoBarh y CTyIEHTa YETKYIO HUEPAPXHIO CBSI3€H KOTOpasi MPUHATA B COBPEMEHHBIX CH-
cremax ACVYTII. CamoctositensHo crpouth mpoektel B SCADA cucremax: MasterSCADA, WinCC,
InTouch Wonderware.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Jucnumninnza «ABTOMAaTU3UPOBAHHBIC KOMIIJIEKCBI pacnpenenIeHHOro YIPaBICHUS
(b1.B.02.1B.01.01) otHOCHTCS K 010Ky | (BapuaTHBHAS 4acTh).

[TpenmecTByOIKUMH TUCHMIUIMHAMY, (POPMHUPYIOLUIMMH HayajbHbIE 3HaHUS, sABJstoTCA: MHPOD-
MAaI[MOHHbIE TEXHOJIOTMH, BhIUMCIUTENbHBIE MALIUHBI, CUCTEMBI M CETH, Teoprs aBTOMaTHYECKOr0 yIpaB-
nenusi, MUKponpoLeccopHble ycTpoicTBa, TeXHHUECKHEe CPeICTBA AaBTOMATU3ALUN U YIIPABJICHUS.

ITocnenyromuMu JUCHUIIIIMHAMU SBIIOTCS: [IpenaumninoMHas npakTuka.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCIUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HANpaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— OIIK-7 ciocoGHOCTBIO YYUTHIBAaTh COBPEMEHHBIE TEHJICHIIMU PA3BUTUS AJIEKTPOHHUKH, U3ME-
PUTEIbHON U BBIYMCIMTENBHON TEXHUKH, WH(POPMALMOHHBIX TEXHOJOTHH B CBOEH NMpo(dhecCHOHANIbHOM
JESITEIIbHOCTH

— TIK-9 cnocoGHOCTBIO IPOBOAUTH TEXHUUYECKOE OCHAIIEHUE pabouuX MECT U pa3MelLIeHHE TeX -
HOJIOTUYECKOT0 000pYyI0BaHUS ;

— TIK-10 roToBHOCTBIO K y4acTHIO B pabOTax MO M3rOTOBJICHUIO, OTIAKE U Cllaue B IKCIUTyaTa-
IIUIO0 CUCTEM U CPEJICTB aBTOMATU3ALUU U YIIPABJICHHUS ;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4aOLIUICs TOJKEH:

— 3HaTh YUTO Takoe JaT4YMKHU, UCTIOJTHUTEIbHBIE MEXaHNU3MbI, KOHTpOJIEpbl. OCHOBHBIE PUHIM -
nel gucnerdepckoro ympasieHusi. Ctpyktypy ACVYTIIL, kak RTU-layer tak u HMI. Apxurexrypy
SCADA.

—  yMeTb * JIeTKo opueHTHpoBarbcs B coBpeMeHHbIX ACYTII 1 0cOOEHHOCTBIO UX MOCTPOEHUS B
Poccuu; * cozmaBath mporpamMmmHoe obecrieueHue BepxHero ypoBHsS ACYTII B KoMIuIeKce MHCTPpYMEH-
tanbHbIX cpenctB WinCC, InTouch Wonderware; ¢ npuMeHsTh NOTy4YeHHbIC 3HAHUS JJISI CAMOCTOSTEIb-
HOTO MPOEKTUPOBAHUS KOHKYPEHTHO- clIocOOHBIX ACY.

— BJagerb HaBbpikamu co3nanus npoektoB B SCADA. YMmeHneM HacTpOUTh KOHTPOJUIEPHI Ha
npueM U nepeaady uHopmanuu. OTkanuOpoBaTh JATYMKH U UCIIOJHUTEIbHBIE MEXaHU3MBI.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIHUILTHHBI COCTABIISACT 5.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpyaoeMKOCTb JUCHHUILIMHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
7 cemecTp
AynuaTopHbI€ 3aHATHS (BCETO) 72 72
Jlexun 36 36
JlaGopartopHbie pabOThI 36 36
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CamocrosTenpHas paboTa (BCero) 108 108
OdopMieHrEe OTYETOB IO JTAOOPATOPHBIM paboTam 36 36
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 40 40
CaMocTosTeNnbHOE N3y4eHUE TeM (BOIIPOCOB) 32 32
TEOPETUUYECKON YacTH Kypca
Bcero (0e3 ax3ameHa) 180 180
OO6miast Tpy1I0€MKOCTb, 4 180 180
3aueTHble EquHuIb 5.0 5.0
5. Coaep:xanue TUCUMILIIHHBI
5.1. Pa3nesbl AMCHMILIMHBI M BUAbI 3aHATHI
Pazniensl mUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pa3aensl AUCIMIIIMHBI U BUABI 3aHATUN
Bcero
4acoB
JIao0. Cam. dopmupyembie
HasBanus pa3nenoB TUCHUTLITAHB Jlek., 4 (Ge3 PMHDPY
pab., 4 | pab., d KOMIIETEHIIUN
9K3aMEH
a)
7 cemecTp
1 OG30pHBII aHATIU3 CUCTEM NPOMBIIIIEHHON 4 2 24 30 OIIK-7
aBTOMATH3AIIHH.
2 CTpyKTypa U NPUHLMIIBI TOCTPOCHHUS 12 6 48 66 |OIIK-7, IIK-10,
OCHOBHBIX oOecrieunBaronmx yacreit ACY. T1IK-9
3 ApxuTekTypa U QyHKIIMOHUPOBAHUE CH- 4 2 0 6 OIIK-7, ITIK-10
CTEM JIMCIIETYCPCKOTO YIIPABJICHUS U cOopa
JTAHHBIX.
4 O630p texnonoruu OPC u ee ponb B cucte- 12 2 0 14 OIIK-7, I[IK-10
Max MMPOMBIIIJICHHON aBTOMaTHU3allHH.
5 OcoOGeHHOCTH MPOEKTUPOBAHUS, pa3pa- 4 24 36 64 OIIK-7, T1IK-10,
060TKM U BHepeHus pacnpeaeneHHbix ACY. I1K-9
HWroro 3a cemectp 36 36 108 180
Hroro 36 36 108 180
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JEKIHSIM)
ConeprkaHue pa3iesoB TUCIUILIAH (TI0 JICKIHSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHIM)
oJiepKaHuE pasfeNioB AUCUUILTHHGI (0 | TpynoeMkocTs, | DopMupyembie
Ha3Banus pa3nenos Coznep pas AHCH ( Py ’ pMHDY
JICKIIHSIM) q KOMIIETCHITUHI
7 cemecTp
1 OG30pHBIH aHaTNU3 AHanu3 COBPEMEHHOTO Pa3BUTHSI TPOMBIII- 4 OIIK-7

CUCTEM
MPOMBIIIEHHOM
aBTOMaTu3alimnu.

JIEHHOCTU U BBIJIEJICHUE OCHOBHBIX IIpEJI-
nocbUI0K BHeApeHus: ACY Ha npeanpusiti-
aX. OCHOBHBIE YaCTH ITPOMBIILIIIEHHOH CH-
creMbl. O030pHBII aHAJIN3 KOMIIOHEHTOB TH-
noBoi apxuTekTypsl ACY: n3MepuTenbHble
U YIIPaBJISIONINE YCTPOMCTBA, CUCTEMBI
YIPaBIEHUS TEXHOJIOTMYECKUM MPOLIECCOM,
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CHUCTEMBI yIIpaBieHUsT ((UHAHCOBOM, X035~
CTBEHHOM Y aIMUHUCTPATUBHOU JIEATEIBHO-
CThIO TIpeanpusiTUs. OyHKIIUU U METOJIbI
YIpaBJICHUS TPEINPUSTUEM ITPU TTOMOIITN
ACY: BbIjICTIeHHE OCHOBHBIX TpEeOOBaHUI
npennpusatuii kK ACY, CMCTEMHBIH 101X0/
nipu nipoektupoBanuu ACY.

Hroro
2 CtpykTypa 00630p, aHaU3, KI1acCUPUKAINS U TIPUMEPHI 12 OIIK-7, [IK-9
TIPUHIIUIIBI KOMIOHEHTOB ACY: ¢ J/[aT4MKU ¥ UCTIOJIHU-
MIOCTPOEHUS OCHOBHBIX | TEJIbHBbIE MEXaHU3MBbI. * KoHTposiepsl:
o0ecrnevnBamux ycTpoiicTBa coopa u o6padotku (Y CO) un-
yacteid ACY. dopmaruu, mporpaMMHpyemMble JIOTHIECKHE
koHTposuieps! (I1JIK), mpombiniuieHHbIe
KOMITBIOTEPBI. * [IpOMBIIITIEHHBIE IIUHBI IS
cucteM aproMatusanuu. * SCADA-cucteMbl
AHann3 COBPEMEHHOTO COCTOSTHUSI MUPOBOTO
poinka ACY. Ananu3 coctosiHus peiHka ACY
B Poccun. OcHOBHBIE 3TalbI U CTaUK CO3/a-
Hus 1 BHepeHuss ACY. Onenka s5KoHOMHAYE-
ckoit appexruBHOCTH ACY. MeToap! obec-
MeYEHUs1 JOCTOBEPHOCTH U COXPAHHOCTH MH-
¢dopmaruu B ACY.
Hroro 12
3 Apxurektypa u Briienenne coBpeMeHHBIX TpeOOBaHUH K OIIK-7
(bYHKIIMOHUPOBAHHUE SCADA. CtpykTypHasi opraHu3aius
CUCTEM SCADA-cuctem. CpaBHUTENBbHBIN aHATIN3
JIACTIETYEPCKOTO MUpOBBIX TTpousBoautTened SCADA -nake-
yhnpaBieHust U coopa | TOB. MeTo/bl MOBBILLIEHUS HAJIEKHOCTH CH-
TAHHBIX. cteM SCADA.
Hroro
4 O630p texnonorun | Windows npu noctpoennu SCADA-cucrem. 12 OIIK-7, IIK-10
OPC u ee posb B OcCHOBHBIE KOHTICIIINH MOJIEITH KOMIIOHEHT-
cUcTeMax HbIX 00bekTOB (COM) Haznauenue u ucto-
MIPOMBIIUIEHHOU pus pazsutust COM. [IpeumyiecTsa uc-
aBTOMaTHU3alLH. noJsbp30BaHus komnoHeHToB COM. UHTep-
¢eticel B COM. OcoOGeHHOCTH pacipeaesieH-
HOW MOJIETT KOMITOHEHTHBIX 00BEKTOB
(DCOM). CymHOCTh ¥ Ha3HAYEHHUE TEXHO-
JIOTMH BHEJIPEHHUS U CBSI3bIBAHHS OOBEKTOB
JUISL CUCTEM MPOMBIIIIEHHOW aBTOMaTH3aI[u1
(OLE for Process Control). I[Tpuniumns! no-
CTpOEHUS, OCHOBHBIE COCTaBHbIE YaCTH U
0030pHbIii ananu3z OPC-cepBepos.
Hroro 12
5 Ocobennoctu Haznauenue u QyHKIMH pacripeaeeHHbIX OIIK-7, IIK-10,
MIPOCKTUPOBAHMSI, ACY(PACY). Oco6eHHOCTH TTOCTPOCHUS ITK-9
pa3paboTKu u PACY. TpeboBaHusi K KOMIIOHEHTAM CHUCTe-
BHEpEHUs MBI, IpUMEpHI peanu3aiuu. KonTposieps
pacnpeneneHHblx ACY. | i PACY. [TpakTueckue pekoMeHAaluu
noctpoenus copeMeHHbix PACY B Poccun.
5
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Hroro 4
36

Hroro 3a cemectp

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)
U o0ecnieyBaeMbIMH (IOCJIEAYIONIUMH) TUCHHILIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrnieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCIUTUTMHBI B MeXAUCIUILTNHAPHBIC CBSI3U

Ne pazgenoB qaHHONM TUCIMIUIAHEL, 1711 KOTOPBIX
HE00XOIMMO H3yueHHe 00eCTIeUnBAIOLIUX U
Hanmenosanne aucuumiug o0ecreuynBaeMbIX TUCIUTUTAH
| 2 3 4 5
[IpeamecTByromue TUCITUATIITUHBI
1 UndopmanimoHHbIE TEXHOJIOTUU +
2 BpruncnuTenbHble MAILIMHBI, CHCTEMBI U . .
ceTu
3 Teopust aBTOMaTHUECKOIO YIPABIICHUS +
4 MuxkponponeccopHsle yCTPOHCTBA + +
5 TexHuueckue cpesicTBa aBTOMATU3AIUU U 4 N
YIPaBJICHUS
[Tocnenyromue TUCIUITITUHBL

1 IlpepaumioMHast mpakTHKa + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIIMIi, (OPMHUPYEMBIX MPH U3yYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU WM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN

MIPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIUHBI, U BUOB 3aHS -

TN

KoMrerenmu Bunsl 3anathii
DopMbl KOHTPOJIS
u Jlek. Jlab. pao. Cam. pa0.

OIIK-7 + + + KonTponbhas pabota, OTueT 1o
nmabopatopHoii padote, Onpoc Ha
3aHATUAX, TecT, 3a4€T C OIEHKOM

I1K-9 + + + KonTponsnas pabora, OTder no
naboparopHoii pabote, Ompoc Ha
3aHATHAX, TecT, 3a4€T C OIEHKOI

[IK-10 + + + Kontponsnast padbora, Otuer no
nmabopartopHoi padote, Onpoc Ha
3aHATHAX, Tect, 3a4€T ¢ OLEHKOMI

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHbie paGoThl
HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX paboT

TpynoeMkocTtsb, | DopmMupyembie
HasBanwus pa3aenos HaumenoBanue mabopaTtopHbIX padoT Py ’ PMIPY
q KOMITETEHITUT

7 cemecTp
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1 OG30pHBIN aHaTHU3 «MasterSCADA cTpykTypa, OpueHTaIus» OIIK-7
CUCTEM § Wroro
MIPOMBILIUIEHHOMN
aBTOMaTHU3allHH.
2 CtpykTypa u MasterSCADA - UHCTpYMEHTBI TUHAMUKHI OIIK-7
TIpUHIHIIBT CucreMa BBOIA/BBIBOJIA JAHHBIX C UCIIOIB30- 4
HOCTPOCHHA OCHOBHBIX | oo koHTposuiepa SMH2010
00€eCTIeYNBAOLITIX
yacteid ACY. Hroro 6
3 ApxuTekTypa u Intouch Wonderware - nuactpymeHnTsl rpadu- 2 I1K-10
(YHKIIMOHUPOBAaHUE | KU M PACIIOJIOXKECHHE
CHCTCM Uroro 2
JUCTIETYEPCKOTO
yIrpaBJeHus U coopa
JTAHHBIX.
4 O630p Texnonorun | Hactpoiika o0sexToB MasterSCADA 1 OIIK-7
OPC 1 ee pois B MasterSCADA Tteru u amiapmsl 1
cUCTeMax
IIPOMBILUICHHOU Hroro 2
aBTOMaTH3AallHH.
5 OcobenHocTu Crenpn "YMmubiii toM", MHeMocxema B Master 2 OIIK-7, IIK-9
MPOEKTUPOBAHUS, SCADA
paspaboTku u Creun "ACYTII" - Ilogroroska IIuxThI. 4
BHCAPCHHA ACY InTouch WonderWare - unctpymeHTsI rpadu-
PACHpC/CIICHHBIX | KM 1 PaclOJIOKCHUS
Crenp [IN/] perynsarop. MasterSCADA - 4
WHCTPYMEHTHI, TMHAMHUKA
Crenp "YnpaBiaeHMs] aCHHXPOHHBIMU DJIEK- 2
TpoasuraresssMu” npu nomotnu I[JIK
Siemens LOGO!
Crenp "YnpaBieHuss aCHHXPOHHBIMH 3JICK- 4
TponaBuratessiMu'” mpu omoiu [JIK
SIMATIC S7-1200! WinCC - uHCTpYMEHTHI,
JTMHAMUKa
Crenp "YnpaBieHuss aCHHXPOHHBIMH 3JICK- 2
TponsuraressiMu” pu nomoiu [JIK
Danfoss. MasterSCADA - HHCTpYMEHTBI, T1-
HaMHKa
Crenn "ACY ynuuHoro ocseuienus - ['op- 2
ceet" npu nomoutu [TJIK Danfoss.
MasterSCADA - HHCTpYMEHTHI, TUHAMUKA
Crenp "YnpaBieHus JIEKTPONUTAHUEM " TIPH 2
nomoru Liebert GXT2 UPS. Web SCADA -
WHCTPYMEHTHI, TMHAMHUKA
Crenp "YnpaBiaeHUs] aCHHXPOHHBIMU DJIEK- 2
TpoaBUraTessiMu" [[ins uMuTanuy nepexkayku
HedTH pa3Hoi wiotHocTH. MaserSCADA -
WHCTPYMEHTHI, THHAMUKA
Uroro 24
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Hroro 3a CEMCECTP

36

8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)

He npenycmotrpeno PVYII.

9. CamocrosiTesqibHasi padoTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMITETEHITMH TPEICTaBICHbI B

tabmuue 9.1.
Tabmuua 9.1 — Buasl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
Bunsl camocrostensHol | TpynoemkocTs, | DopMupyemblie
HasBanns paznenos a 2 ’ pMHPY DOpMBI KOHTPOJIA
paboThI q KOMITIETEHI[A
7 cemecTp
1 O630pHbIi ananmu3 | [IpopaboTka JIEKIIMOHHO- 24 OIIK-7 3auéT C OLICHKOH,
cucTeM ro MaTepuaa KonTponbHas pabo-
IIPOMBILIIEHHOMN Wroro 24 ta, Onpoc Ha 3aHs-
aBTOMAaTH3alUH. tusx, OTuer 1o na-
O6opaTtopHoii padoTe,
Tect
2 CtpykTypa u CamocrosiTenbHOE U3yye- 32 OIIK-7, I[1K-10 |3au€T c oneHkou,
PUHLUTIBI HUE TeM (BOMPOCOB) TEO- KontponwsHnas pado-
MOCTPOCHUS PETUYECKOI YacTu Kypca ta, Onpoc Ha 3aHs-
OCHOBHBIX tusax, OTyeT no na-
e ITpopaboTKa JEeKIIMOHHO- 16 5 =~ a6
TICYHB 170:¢ TOPHOM T
obecrniednpaiol ro Matepuaia opaTopHO# padore,
yacteit ACY. Tect
Uroro 48
5 OcobenHoctu OdopmieHne 0TYETOB 0 36 OIIK-7, [IK-9  |3auéT c orneHKoM,
MIPOEKTUPOBaHUA, | JabOpaTOpHBIM paboTam KontponpHhas pabo-
pa3paboTKu U Vroro 36 ta, Otyer no abo-
BHEJIPCHUS paTopHoii padore,
pacrpeaeneHHbIX Tect
ACY.
Hroro 3a cemectp 108
Hroro 108
10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmorpeno PVYIIL.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00y4YaloIIUXCs

11.1. banabHble OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH IS 2JIEMEHTOB KOHTPOJIS

N . MaxkcumanbHbIN
N MaxkcuMalibHBII MaxkcuMalibHBII
DneMeHThl y4eOHOM 0aJut 3a mepuos Bcero 3a
Oamn va 1-yro KT ¢ |  6amt 3a nmepuon
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Havana cemectpa | Mexay 1KT u 2KT
KOHEI] ceMecTpa
7 cemecTp
3a4éT ¢ OLEHKOU 30 30
KontponpHas paborta 5 5 10
Ornpoc Ha 3aHATUAX 5
OtyeTt no nabopaTopHOM 10 15 25 50
pabore
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Tect 5 5
Hroro makcumyM 3a nepu- 20 20 60 100
on

Hapacraromum nrorom 20 40 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[TepecueT 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBeH B Tadbymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baiel Ha 1aTy KOHTPOJIBHOUM TOYKHU Onenka
> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY

[Tepecuer cymMbl OaJIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY NpEJICTaBleH B TabJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6asios,

Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpecraerio)
2 (seynoBICTBOPHTENSHO) (HE Hwxe 60 6aios F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. PoxnectBenckuit JI. A. ABTOMAaTH3MPOBAHHBIE KOMIUIEKCHI PacHpe/IeJICHHOTO YIPABJICHUS :
YuebHoe mocobue - Tomck : TYCVYP, 2007. - 179 c. (Hanmuuue B 6udmmuoreke TYCVYP - 34 3k3.)

2. Kaurumn B.B., Kosnos B.H. AnmapaTtHsle U NporpaMMHBIE CPEICTBAa CHCTEM YIPABIICHHUS.
[TpoMmbllITIEeHHBIE CETH U KOHTPOJUIEPH! : yueOHoe mocobue it By3oB . - M. : BUHOM. JlaGoparopus
3Hanuii, 2012. - 419 c. (Hasmuune B 6udmotexe TYCVYP - 10 3x3.)

3. Eropos, A. ®. lHTerpupoBaHHbIE aBTOMAaTU3UPOBAHHbBIE CUCTEMBI YIPABICHUSI XUMUYECKU-
MU TIPOU3BOACTBAMH U NPEIMPUATUIMHU [ DIIEKTPOHHBIN pecypc]: yaeOHoe mocodue s By30B — MocKkBa
: U3narensctBo Opaiit, 2021. — 248 c. — Pexxum poctyna: https://urait.ru/bcode/467110 (nata obparue-
Hus: 17.09.2021).

12.2. lonosiHuTEIbHAS JIUTEPATYPA

1. Kanrun B. B., Ko3nos B. H. AnnapatHeie u nporpaMMHbIE CPEICTBA CUCTEM YIPABICHHUS.
[TpoMBITIUIEHHBIC CETH M KOHTPOJUIEPHI: YdeOHOoe mocobue s By30B. - M. : BUHOM. JlaGopaTtopus 3Ha-
uui, 2010. - 424 c. (Hanuuue B 6nbdmorexke TYCVYP - 4 5k3.)

2. Panonopt 3.5. AHanu3 U CUHTE3 CUCTEM aBTOMAaTUYECKOIrO YIPABJICHUS C pacipeaeICHHBIMU
napaMmerpamu : yaebHoe mocodue ais By30B - M. : Beicmas mkona, 2005. - 291 c. (manuune B Oubimore-
ke TYCVYP - 20 5k3.)

3. Ilerpos B.H. Mudopmanmonnsie cuctemsl : YueOHHUK ais By30B - CII6. : TTutep, 2002. - 688
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c. (mammuue B 6ubmmotexe TYCYP - 24 5k3.)

4. Kpacnocensckuii H. ., Boponmos 0. A., Annmak M. A. ABTOMaTU3HPOBAHHBIE CHUCTEMBI
ympasieHus B cBs3H. - M.: Paguo u cBsi3b, 1988. - 271 c. (Hanuuue B Oubmoteke TYCYP - 7 5k3.)

5. PoxnectBeHckuit J[.A. ABTOMaTHU3MpPOBAHHBIE KOMILIEKCHI PACHPEACIICHHOTO YIPABICHHUS.
YuebHoe mocodue./TYCYP - Tomck: TMIJIO, 2002. - 124 ¢. (nanuume B Oubnuoreke TYCVYP - 22 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. PoxnectBeHckuit [[.A. ABTOMaTM3UPOBAHHBIE KOMIUIEKCHI PACIpPE/ICICHHOTO YNpaBICHUA :
VYue6Hoe nocodue, TYCVYP, kapenpa KCVYII. - Tomck : TYCVYP, 2007. - 179 ¢ (JlabopaTopusie paboTsI 1-
8 ctp. 28-147) (manuune B bubnmmoreke TYCVYP - 35 7k3.)

2. PoxnectBenckuit [.A. ABTOMaTU3UPOBAHHBIE KOMIUIEKCHI PACTIPEICIICHHOTO YIPaBICHUS :
Yyeonoe nmocodue, TYCVYP, kadenpa KCVII. - Tomck : TYCVYP, 2007. - 179 ¢ (CamocTosiTennbHast paboTa
ctp. 148-172) (Hannuue B 6ubnuorexke TYCVYP - 35 3k3.)

3. Cucrema BBOJA/BBIBOA JTAaHHBIX C HCIOJb30BaHHWE KoHTposuiepa SMH2010 [DnexTpoHHBIN
pecypc]: Meronndeckue ykazanus K JaboparopasiM padoram / Koryounckuii B. 1., H3tomoB A. A., Py-
nesckuit B. M. - 2018. 12 c. — Pesxxum goctyna: https://edu.tusur.ru/publications/7801 (mata oOpareHus:
17.09.2021).

12.3.2. YueOHO-MeTOAMYECKHE IIOCOOMS 1JIsl JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJUI0B

Y4eOHO-MeToqMUeCKre MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (popMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSM UX 3/I0POBbS U BOCIIPUATHUS HH(DOpMAIIHH.

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. IIpogeccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI
1. OBC «Jlanp»: www.e.lanbook.com
2. DOBC «lOpaiity»: https://urait.ru

12.5. llepuoanyeckue u3IaHus

1. JKypnan: IIpomsinuiennsie ACY 1 KOHTpPOJUIEPBI: HAYYHO-TEXHUYECKHH NPOU3BOICTBEHHBIN
xypran/ OO0 "CATEI'E" (M.), HAYUTEXJIMTU3AAT (M.). - M. : Hayureximtuzaar. - ISSN 1561-
1531. -2002-2011

2. Kypnan: MexaTpoHuKka, aBTOMAaTH3alusi, YIpPABJIEHUE : TEOPETHUECKUN U NPUKIATHON
Hay4YHO-TEXHUYECKUH )xypHail. - M. : HoBele TexHOmoruu. - ISSN 1684-6427. —2002-2011r

3. Xypnam: Jlatuuku u cuctemsl = Sensors and Systems : exeMeCSUHBI HayYHO-TEXHUYECKHHA
Y IPOU3BOACTBEHHBIN KypHal - M. : CenCu/lart, 1998 - . - Boixoaut exeMecsuHo

4. Kypnan: [Ipubops! u cucteMbl. YTpaBlieHUE, KOHTPOJIb, JUATHOCTHUKA : HAYYHO-TEXHUYCCKUMA
Y MIPOU3BOJICTBEHHBIN KypHal. - M. : Hayurexnurusgar.

13. MaTepuaJibHO-TeXHHYecKoe ofecrneyeHue JUCHMILUIMHBI U TpedyeMoe MporpaMMHoe
ol0ecreueHune

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHYECKOE U NIPOrPAMMHOE o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHH
I[JISI IMPOBCACHUA 3aHATUN JICKIIMOHHOI'O THUIIA, I'PYIIIOBBIX U HHAWBUAYAJIbHBIX KOHCYHbTaHHﬁ, TC-
KYILIErO0 KOHTPOJIS ¥ MMPOMEXYTOYHON aTTECTAllMU UCIIONIb3YyeTCsl yueOHasi ayTuTOpHUs ¢ KOJTUYECTBOM ITIO-
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CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. Mmerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEYNBAIOIINE TEMATHUCCKUE HJI-
JIOCTPALMHU 110 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepua/ibHO-TeXHUYECKOE M IPOrPaMMHoe odecriedeHne JJIs J1adopaToOpHbIX padoT

JlaGoparopusi 3771eMEHTOB M YCTPONUCTB CUCTEM aBTOMAaTUKU

yueOHasi ayuTopus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHas ayIUTOpUs ISl IPOBE-
JICHMS 3aHATHH MPAKTUYECKOro TUMA, ydeOHas ayAuTOpus Ui NPOBEICHHS 3aHATHI 1a00paTOpHOro THIIA,
MOMELIEHHE JIUIsl IPOBEICHUS TEKYILIEr0 KOHTPOJIS U POMEXKYTOUHOM aTTecTallly, TOMELEHUE JIJIsl camMo-
CTOSITETILHOM paboThI

634034, Tomckas obnacts, . Tomck, Bepmmnuna ynuia, n. 74, 330 ayx.

Onucanue uMerouierocs 000pya0BaHuUs:

- [Ipoextop LG RD-DX130;

- CTeHp 1718 ccleIoBaHus IPUBOIOB;

- CteHp s U3y4eHus ¥ MPOorpaMMUPOBaHUS IPOMBIIIIEHHBIX KOHTpoiuiepoB MOSCAD;

- CTeHn U1l M3y4eHUs: U MPOrpaMMHUPOBAHUS MPOMBIIIJIEHHBIX KOHTPOJUIEPOB CUCTEM YIIPAaBJIE-

HUS;
- Crenp nns uzyuenuss ACY JOpOXKHBIM ABH)KEHUEM B KOMIUIEKTE;
- Crenp nns uzyyenust ACY HapyKHBIM OCBELLIEHUEM B KOMILIEKTE;
- Crenp nns cucreM [IM/1-perynmupoBanus;
- Crenp JUIsl U3Y4EHHUsI CUCTEM PETYIMPOBAHUS JABJICHUS HA OCHOBE YIPABIISIEMOTO AJIEKTPOIIPH -
BOJIA;

- Crenn st m3ydenust CY IBHIKEHHUEM Ha OCHOBE MHTEIUICKTYaJIbHOTO JIEKTPOIIPHBO/IA TIEPEMEH -
HOTO TOKa;

- CTeHn AJisl KCTIONTb30BAHMUS CHCTEM OecriepeOOHOT0 3IeKTPOITUTAHHUS;

- YueOHblii creny Ha 6a3e norunueckux moayneir LOGO;

- YueOHslii cTeH1 Ha 6a3e MPorpaMMHUPYEMOTO JIOTHYECKOTO0 KOHTPOJIEPa;

- Y4eOHbIN 2MEKTPOMEXaHUUECKUI POOOT C KOMITBIOTEPHBIM YIIPABICHUEM U DJIEMEHTAMH TEXHU -
YECKOT0 3peHHS;

- Okxpan nnrepaktuBHbll SMARTBOARD;

- Kommnekr cneunanuzupoBaHHol yueOHOI mebenu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoOe obecrnieueHue:

— Far Manager

— Foxit Reader

— MasterSCADA v.2.3

— Microsoft Word Viewer

— OpenOffice 4

— TIA PORTAL SIMATIC STEP 7 Basic V11 SP2 SE

— Windows XP Embedded

— Windows XP Professional Edition

— Wonderwarelntouch 10

13.1.3. MarepuajibHO-TEXHHYECKOE U NPOrpaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHOI padoThl
Jist caMOCTOSITENNbHOM pabOThl MCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:
- yueOHasi MmeOerb;
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- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;
- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecnieueHre TUCHMIIIMHBI VIS JIMIL ¢ OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeNUaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydJaronyecs: ¢ HapylIEeHHEM ClIyXa, 00OpYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTENIEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpUajibl B COCTABE!

14.1.1. TecToBble 3a1aHUs

1. KakuM perieHusiM ciaeayeT oTaaBaTh IPeIovYTeHUe Py MPOSKTUPOBAHUM CUCTEM YIIPaBJICHUS:
HOBEHMIINM pa3paboTkaM, cOOCTBEHHBIM pa3paboTKaMm, CEpUHBIM pa3paloTKaM, YHHKAJIbHBIM YCTPOM-
CTBaM.

2. Kakoif mpuHIIUTI yIPaBICHHUS TIO3BOJIIET UCIIOIH30BaTh YIPOIICHHYIO MOJIENh O0BEKTa yIpaB-
JIEHUS: PAa30MKHYTO€ YIIpaBJEHUE, YIIPABIECHUE N0 OTKJIOHEHUIO, YIIPABICHUE 110 BO3MYIICHUIO

3. Uto BeIXOmuT 3a paMku 3aaad SCADA? cO0op maHHBIX ¢ TaTIYMKOB, IPEIOCTABICHNE TI0JH30Ba-
TENbCKOTO HHTepdeiica, COXpaHEHHWE HCTOPUU TEXHOJIOTHMUECKOro mpolecca, (popMHpOBaHHE MPOU3-
BOJICTBEHHBIX 3aJJaHUM MTEPCOHAITY.

4. YKkaxuTe NporpaMMHBIN MPOAYKT, KOTOPBIA MOXHO MCIOIb30BaTh JJIsI MOJACIUPOBAHUS MPOIIEC-
cos ympasnenusi? MATLAB, Open Office Write, MS Word, MS Powerpoint

5. Ckonbko ypoBHe# B moaenu untepgetica OSI? 4,5,6,7

6. Uto HE MOXKET OBITH LETTBI0 AaBTOMATH3AIlUN MMPOU3BOCTBA: 3al[UTa 000PYAOBaHUS OT ACUCTBUI
MepCcoHaNa; TMOMyYeHUE OMOJHUTEIBHON NPUOBUIH; MOBBIIICHHE YpPOBHS O€30MacHOCTH IMEpPCOHANa;
YCTaHOBKA HOBOTO TEXHOJIOTHYECKOTO 00OPYIOBAHHS.

7. YUTo BXOOUT B COCTaB MCXOJHBIX JAHHBIX JIJISl MPOEKTUPOBAHUS CUCTEMBI ynpaBiienus? Hopma-
THUBHBIC JJOKYMEHTBHI, TEXHHUECKasl JOKYMEHTAIMs Ha OOBEKTHI YIIPaBICHUS, JOHKHOCTHBIC WHCTPYKITUU
MEpPCOHAJIA, BCE BBILIETIEPEUNCICHHOE

8. B kakoMm ciydae cucTema ynpaBJIeHHs Ha3bIBaeTCsl aBToMaTtndeckoii: Eciau yenoBek (omeparop)
HETMOCPEACTBEHHO YIIPaBIsIeT OOBbEKTOM; €CITM YENIOBEK YMPaBISIET OOBEKTOM C IMOMOIIBI0 TEXHHUUYECKHUX
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CPEJICTB; €CITU YEIIOBEK YIPAaBIsET 0OBEKTOM C IMOMOIIBIO0 KOMITBIOTEPA; €CIIU CUCTEMa YIPABIIIET 00hEK-
TOM 0€3 y4JacTus 4eJIOBeKa.

9. Kakas cucreMa ympaBlieHUsl Ha3bIBaCTCS ACTCPMUHUPOBAHHOW: B KOTOPOU MOBEJCHHE OOBEKTa
yIpaBICHUST MOXKHO TpeAcKa3aTh B JIF0OO MOMEHT BPEMEHHU; XapaKTEPUCTHUKU KOTOPOM H3BECTHBI; JIJIS
KOTOPOU M3BECTHBI KOI(DPHUIIMEHTHI perynsiTopa; sl KOTOPOU 33aJaHbl BCE COCTOSHUSL.

10. Kakoil Tun pe3epBUpOBaHUS HE NMPUMEHSIETCS JJIsI CEPBEPOB BBOJA-BBIBOJIA: XOJOJAHOE; TOPS-
yee; KIIACTEepHAsl CUCTEMA; TOJTHOE TyOIMpOBaHHE.

11. Haznauenue cranmapta OPC: moaxmounTh aHAJIOTOBBIC TaTYMKU K IU(PPOBBIM HHTEpdeiicam;
00ecreYnTh KOPPEKTHOE B3aUMOJICHCTBHE KOMIIOHEHTOB PA3IUYHBIX MMPOU3BOIUTENEH; 00eCeunTh BO3-
MOKHOCTh CO3/IaHUSI CUCTEM PEaIbHOTO BPEMEHMU; OIPEIEINTh MpaBujia NPOEKTUPOBAHUS CUCTEM YIIpaB-
JICHUSL.

12. I'maBHas 11e1b pa3pabOTKU U MPUMEHEHHSI MHTETPAIIMOHHBIX PEIICHHUI: 00eCcTIeunTh OOMEH MH-
dbopmarmeit Mex1y pa3HOPOIHBIMH CHCTEMaMU; 00ECTICUUTh NUCTAHIIMOHHOE TOJKITIOUYEHUE KIHMEHTOB;
OpraHU30BaTh pa3rpaHUYEHUE MIPAB IOCTYIAa K HH(OOPMALIMU; CO3/IaHNEe €AMHOTO HHPOPMAIIMOHHOTO IPO-
CTpPaHCTBA MPEANPUATUS

13. Vxaxxute ocHoBHbie npu3Haku [1JIK: MomynmeHas cTpykrypa; Hamumume uHTepdeiica RS-232;
HATMYUE CPebl UCTIOTHEHHUS MOJIb30BaTENIbCKHUX 3a]1a4; HAIMYNE HCTOYHUKA OecriepeOoitHOro MUTaHwMsI.

14. Kakue TpeOoBaHMS TPEABABISIOTCS K amnmapaTHOMYy OOECIEYeHHIO CepBepa BBOJA-BHIBOJA!
KOMITJICKTAITNS] UCTOYHUKOM OecriepeOOMHOT0 MUTaHusl, HAIMYNE HE MEHEe JIBYX CETEBBIX KapT, 3€pKallu-
pOBaHUE KECTKOTO JUCKA, 00BEM OTiepaTUBHOM naMsaTu He MeHee 4 ['b.

15. Kakumu mperMyIiecTBaMu O0JIaAar0T OECTIPOBOJHBIE CETH Iepe] MPOBOJHBIMU? BBIIIE CTE-
neHb 3amuThl oT HC/I; MeHbIIe 3aTpaT Ha MOHTaXK; BBILLE CKOPOCTh MEpeNaud JaHHbBIX; BO3MOXKHOCTb
YCTaHOBKHU Ha MOOHMIILHBIE OOBEKTHI.

16. B cTtpykTypy kakoro moayis [IJIK moxkeT He BXOAUTH ITpoIecCcop: MOAY/ b aHAJIOTOBOTO BBOJIA;
MO/1yJIb TUTAHUSI; KOMMYHUKALIMOHHBIN MOJIYJb; MOJYJIb JUCKPETHOTO BBIBOJIA.

17. Yrto Takoe matauk? CpencTtBo u3MepeHus: GU3NUeCKOr BEJIUYHHBI, YCTPOHUCTBO, MPeodpasyro-
iee u3MepseMbIil TapaMeTp B ANEKTPUUCCKUIN CUTHAI; TF000€ YCTPONCTBO, pearupyromiee Ha N3MEHEHUE
napameTpa; yCTpONCTBO, BbIJIato1iee Mu(ppoBoii CUTHAIL.

18. Kakoii qatynik Ha3pIBaeTCs TUCKPETHBIM? MIMErOIIHiA TOIBKO JIBA COCTOSIHUS;, BBIIAIOIIHIA (-
POBOM CHTHAJI; BBIJIAIONIMN CUTHAJ B 3aJJaHHBIE MOMEHTBI BPEMEHU; BBIIAIONIUN CUTHAJ, KBAHTOBAHHbBIN
0 3HAYECHHUIO.

19. Ha3nadyenne mckpoOe30macHOTO Oaphepa: CHATh HEOOXOAMMOCTh CePTHU(UKAIMKH yCTPOUCTB,
pa3MeNIeHHBIX B 0€30IaCHOM 30HE; OrPaHUYHUTh TOKH B OIMACHOM 30HE; TaJbBAaHUYECKHU PA3JCIIUTh OIac-
HYIO 1 0€30MacHYIO 30HbI; YCTPAHUTh BO3MOYKHOCTh BOZHUKHOBEHHUS UCKP B OMACHOM 30HE.

20. Kakoii 0OMeH JaHHBIMU Ha3bIBACTCSI aCHHXPOHHBIM: B KOTOPOM TPAH3aKILUs 3aBEPIIAETCS 110
CTpOO-cUTHATy; B KOTOPOM TpaH3aKIIMs 3aBeplIaeTcs M0 BPEMEHHU; B KOTOPOM TpPaH3aKIIHsl 3aBEpIIaeTCs
"pyKonoxarreM"; B KOTOPOM He 3aJlaHa CKOPOCTh Tepeiaud HH(opMaIu

14.1.2. Tembl KOHTPOJILHBIX PadoOT

KontponsHas padora Nel. Bonpocks! cBsizannbie ¢ ocHOBHBIM onpeneneHusmu B ACYTII. Jlatun-
KU U UCTIOJIHUTENIbHbIE MEXaHU3MbI KaKue ObIBAIOT KaK MOAKIIIOYAIOTCS. IPUMEPHBIE BONPOCHL: "DYyHKIHU-
oHasbHble BO3MOKHOCTH SCADA - cucrem B ACYTII. Knaccudukaius 1aT4vkoB MO THUILY CBSI3U C BBI-
HIECTOSALIMM YPOBHEM B CUCTEME aBToMaTu3aluu. « IHTeIeKTyanbHbIi AaTYuK», GYHKIUU U peliaeMble
3amaun. [IpuBecTn GIOK-CXeMy THUIIOBOTO KOHTPOJUIEpa, C onmucaHueMm ero pabotel. Hasnauenue Omoxa
BBona-BbiBosa U3 GJIOK-CXEMBI TUIIOBOTO KOHTpoJUIepa. ¢ npumepamu. [IpuBectu npenmyIiecTBa UCIOb-
30BaHUS B CUCTEMax aBTOMATU3allMU IPOMBIIUIEHHBIX KOMIIBIOTEPOB 10 cpaBHeHuto ¢ [1JIK.)

Kontponbenas padora Ne 2. Bonpocs! cBsizanHble ¢ koHTposiepamu 1 SCADA cucremamu. [Ipu-
MepHble Borpochl: " Haznauenue 61oka BBona-BbiBo1a 13 OJI0K-CXEMBI TUIIOBOTO KOHTPOJUIEpA. C pUME-
pamu. IIpuBecTu npeumyniecTBa UCIOJIB30BaHUS B CUCTEMAaX aBTOMAaTHU3allMK ITPOMBIIUIEHHBIX KOMIIBIO-
TepoB 1o cpaBHeHuto ¢ [1JIK. [lepeuncnute kputepun BeiOOpa NpoMbILUIEHHOH muHBL [IpuBenuTe kakue
¢ynkuun BoinonHser SCADA-cucremsl ? IlpuBect 010K-cXeMy B3aUMOAEHCTBHUSL KOMIIOHEHTOB THUIIO-
Boil SCADA-cucremsl. [lepedncnure kputepun npu BEIOOPE CUCTEMBI YIIPABICHHUS.

14.1.3. Tembl OIPOCOB HA 3aHATHAX
Haznauenne u ¢pynkuun pacrpeneneHusix ACY(PACY). Ocobennoctu noctpoenust PACY. Tpe-
OOBaHMs K KOMIIOHEHTaM CHCTEMbI, IpuMepbl peanusaruu. Kontposmiepsr s PACY. [Ipaktuueckue pe-
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KOMEHJaluu noctpoenus coppemenHsix PACY B Poccun.

14.1.4. Bonipocsl 1151 324€Ta ¢ OLCHKOM
Beinenure npenmyniectsa coBpeMeHHbIX APM Ha ocHoBe IIK, B cpaBHEHMM C paHee CyIecTBO-
BaBlIMMU APM Ha 0CHOBE MHEMOILIUTOB U IIyJbTOB YIIPABJICHUS.

2. IIpencraBbre PyHKIMOHAIBHYIO CXeMY TUIIOBOTro KoHTposuiepa B cuctemax ACYTIL, u onumm-
Te QYHKIMH U 33]1a4d KaXXJI0T0 ero OJoKa.

3. TlpencraBpre (ynkumonanpHyto cxemy tunoBod SCADA-cuctremsr ACYTII , u onmmute
(GYHKIHMH 1 33]]a4U COCTaBISIONINX €€ YacTe.

4, HpI/IBeIlI/ITe MMPUYUHEI ITOBBIICHUA CIIPOCAa HA aBTOMATHU3allUI0 B KOHIIC XX Beka.

5. [lepeuncnuTh yPOBHHU CUCTEMbI aBTOMATH3AllUU B MOPSIKE MX BO3PACTaHHS OT TEXHOJIOTHYE-
CKOT0 TIpoLiecca J0 MPEANPHSITHSI.

6. HpI/IBGCTI/I TPU OTIIMYHUTCIIbHBIC OCOOECHHOCTH CUCTEM aBTOMaTHu3aluu OT O(i)I/ICHI)IX KOMIIBIOTECP -
HBIX CUCTCM.

7. APM naznauenue u pynkuuu, OcHoBHas 3agaya APMos.

8. ITosicHuTe OCHOBHOM MPUHLUI PabOTHl OMMETAJUIMYECKOTO JaTyMKa Uil U3MEpeHHs TemIiepa-
TYpBI.

9. IlosicHute 0OCHOBHOM npUHLUI paboThl TeH30MEeTpHUUECKOro JaTyuKa JUisi U3MEpPEeHUs TeMIepa-
TYpBL.

10. [TosicHuTe OCHOBHOM MPUHIUI PabOThl TEPMOTIAPHI sl U3MEPEHUs TeMIiepatypbi(popmynal)

11. IIpuBenure kakue sa3p1ku nporpammuposanuu IIJIK "nomkusr" nonnepxusaer SCADA cucre-
MBI eciii oHU npuaepkuBatorcs ctagaapta (IEC 61131-3:2013 /TOCT P MBK 61131-3-2016)?

12. TlosicauTe OCHOBHOW MPUHLIHUI PAaOOThI EMKOCTHOTO JAATYMKa JJIsl U3MEPEHUsT YPOBHS JKUJIKO-
CTH.

13. Hanumute nporpammy Ha si3sike FBD koTopast HO Ha)kaTuM KHOIIKM(BXOAHOM JaT4yMK) 3aropa-
€TCsl ¥ TOPUT JlaMna (BBIXOJTHOM JTUCKPETHBIN 1aTUHUK).

14. Hanumure nporpammy Ha sizbike [ koTopast HO Ha)KaTUM KHONKHU(BXOAHOM JUCKPETHBIN Jat-
YHK) 3aropaeTcsi U TOPUT JlamIa (BBIXOJHOM IUCKPETHBINA AAaTUHK).

15. Hanummre nporpaMmMy Ha A3bIKC FBD KOTOpas €CJIN YCJIOBCK 3aXOAUT B KOMHATy CBCT BKJIHO -
YacTCsa U TOPHUT OO0 TEX MOP IMOKAa OH HAXOJAWUTCA B KOMHATE.

16. IloscHute pasHuly IpH UCIIOJb30BAHHUU PA3JIMYHBIX TUIIOB JATUYMKOB TCMIICPATYPhbI AJId U3MC-
PCHUA PA3JIUYHBIX TCMIICPATYPHBIX AUAIIa30HOB (aCI/IMHTOTI/I‘-IeCKI/IC l"pa(bI/IKI/I O65133TCJ'H:>HBI).

17. TosichuTe mpUHIUI PabOThl JaTYMKA OMPEICIISIONICTO KOHIICHTPAIIMIO BPEIHBIX MPUMecel B
BO3/yXE.

18. I1pu momornu kakoit Texnosnoruit (B cpene Windows) npuiiokeHus 0OOMEHUBAIOTCS JAaHHBIMH B
SCADA-cucremax.

19. Iloscuure IIPUHIUIT pa6OTbI MMOJIYITPOBOAHHUKOBOI'O AdaT4YWKa TEMIICPATYPhL (,[[J'ISI JAuariazoHa
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Industrial).

20. IossicHuTe OCHOBHOM MPUHLMI paObOThl MHAYKTUBHOTO JaTYMKa Il HU3MEPEHUsI YPOBHS KU -
KOCTH.

14.1.5. Tembl J1a00paTOpHBIX padoT

«MasterSCADA cTpykTypa, OpueHTaLUsD»

MasterSCADA - UHCTpYMEHTHI IUHAMUKH

Cuctema BBOJa/BBIBOJIA TAHHBIX C MCIIOJIb30BaHuE KOHTposuiepa SMH2010

Hacrpoiika o6bexToB MasterSCADA

MasterSCADA Teru u aninapMmsl

Crenp "YMubii ntoM", MHeMocxema B Master SCADA

Crenn "ACVYTII" - IToarotoka HIuxtel. InTouch WonderWare - uactpymeHThI rpayKu U pacio-
JIOXKEHUS

Crenp [IN/] perynarop. MasterSCADA - uHCTpyMEHTBI, JUHAMHKA

Intouch Wonderware - nuacTpyMeHTBI TpaduKH U PACIIOIOKEHUE

Crenn "YnpaBieHus: aCHHXpOHHBIMHU 3JiekTpoaBurarenssmu’" npu nomouu [JIK Siemens LOGO!

Crenn "VYmpaBineHHs: acUHXpOHHBIMU anekTpojsuraresnsmu’ npu nomomu [IJIK  Danfoss.
MasterSCADA - HHCTpYMEHTHI, TUHAMUKA

Crenn "ACY ymmunoro ocsemenus - ['opceer" mpu nmomomu I[TJIK Danfoss. MasterSCADA -
WHCTPYMEHTHI, TUHAMUKA

Crenn "YnpaBnenusi snekrponutanueM’ npu nomomtu Liebert GXT2 UPS. Web SCADA -
UHCTPYMEHTHI, TUHAMUKA

Crenp "YnpaBieHus aCUHXPOHHBIMM 3JieKTpoaBuraresnsMu" [l umMuTanuu nepekadkud HedTu
pa3Hoii mnotHocTH. MaserSCADA - HHCTpYMEHTHI, IMHAMUKA

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajJgamM AJd JUll ¢ OrPAaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUA0B
I[J'IH JijIi ¢ OrpaHU4YCHHBIMH BO3MOKHOCTAMU 3J0POBbSA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — I[OHOJ'IHI/ITeJ'II)HI)Ie MaTtepuajibl OLUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINOB

Kareropuu Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS ¥ OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YCHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOIbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMyliecTBeHHO yCTHas IpoBepKa

3peHus ONpOC M0 TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBeHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PabOThI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o0IIeMeIMIINTHCKIM paloThl, BONIPOCHI K 3a4eTy, METO/IaMH UCXOJSl U3 COCTOSIHUSA
MIOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaloLIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM [JIsl JTUI C OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B
Jns mui ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI U MHBAIHIOB TPEIyCMAaTPUBACTCS J0-
cTymnHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIIEHOYHBIX CPEJICTB, @ IMEHHO:
— B TIEYaTHOH (hopme;
- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;
- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;
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- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIOIIEPEBOA.

Jluam ¢ OrpaHM4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aromuxcs MpeIycMaTpiuBaeTcsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBJICHNE OTBETOB YCTHO.

[Iponienypa oreHUBaHUS PE3yIbTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAJIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue HHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHYCHHUSAM UX 370POBBS  BOCHIPUATHS HH(POPMALINN:

JL1s1 JIMI ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

JI1s1 1M1 ¢ HApyIIEeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpu HEoOXOAMMOCTH ISt JIULL C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbsI U HHBAJIUIOB IIPOIIE-
Jlypa OLICHUBAHMsI PE3yNIbTaTOB 00yUEHUsI MOXKET IPOBOAUTHCS B HECKOIBKO ITAIOB.
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