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1 BBenenue

PaGouast mporpamma u pOHJ OLIEHOYHBIX CPEJCTB AUCIUILINHBI «ABTOMATU3UPOBAHHBIE
MH(OPMaLMOHHO-YIIPABIISIFOIINE CUCTEMBI» COCTABJICHBI B COOTBETCTBUU C TPEOOBaHUAMU (e-
JEpaTbHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIHHOIO CTAHIaPTa, YTBEPKACHHOTO IPUKa30oM Mu-
HoOpHayku Poccuiickoit deneparuu ot 31.07.2020 Ne 870, u ocHOBHO# nTpodeccroHanbHON
O6p&30BaTeHBHOI>'I nporpamMmbl IOATOTOBKHU ((ABTOMaTI/I3aL[I/I}I " YIIPaBJICHUC TCXHOJIOTMUCCKUMHU
MpOoIECCaMM» 10 HAPaBIECHUIO MOATOTOBKU «27.03.04 YnpaBieHre B TEXHUYECKUX CUCTEMAX).

[IpakTHueckas MOATOTOBKA peain3yeTcs Ha OCHOBE:

[Ipodeccuonanphusiii crangapt 28.003 «CITELITUAJIMCT I10 ABTOMATU3ALIUU 1
MEXAHU3ALIUN MEXAHOCBOPOUYHOI'O ITPOU3BOACTBAX.

O60061menHas TpyaoBas pyHkuusa: B ABromaTu3anus u MexaHu3alus TEXHOJIOTHYECKUX
IPOIIECCOB MEXaHOCOOPOYHOTO IPOU3BOJICTBA.

TH-1 KoHTposib paboT 110 MOHTaXKY, HCTIBITAHHSIM, HAJIAJIKE U CJIaYe B DKCILTyaTaIHio
CPE/ICTB aBTOMAaTU3alMKM U MEXaHU3AIMU TEXHOJOornyeckux npoueccos, H3-1 Benymue oreue-
CTBEHHBIE U 3apyOE)KHbIE MPOU3BOAUTEIHN CPEACTB aBTOMATH3AMU U MEXaHU3AIlMU TEXHOJIOTH-
YECKUX, IIOABEMHO-TPAHCIIOPTHBIX, IOTPY304YHO-PA3TPY30YHBIX ONEPALIUIA.

3anaun [Ipuobperenue CTyAeHTaMH MPAKTHYECKUX HABBIKOB pa3pabOTKH MPOTpaMM-
AUCIUIITTNHBL HOTO OOeCnedYeHus] TMOJCUCTEM AaBTOMATU3MPOBAHHONW HWH(POPMAIIMOHHO-
YIPABJISIIOLIEN CUCTEMBI.
OcHoBHBIE OO6mume cBeneHust 00 aBTOMaTH3UPOBAHHBIX WH(MOPMALMOHHO-YIPABIISIOIINX
pa3zaensl / TeMBl | cperemax.
AUCHHIUTAHDI Pacripeenénnbie aBTOMaTU3UPOBAHHBIC CUCTEMbI YIIPABICHHUS TEXHOJIOTHYC-
CKHMH NIPOLIECCAMHU.
Cuctembl cOOpa JaHHBIX U TUCIETYEPCKOT0 KOHTPOJIS.

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00yUeHMsI 1O JUCIHUNJINHE (MOYJIIO0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUSI KOMIIETeHIH

IIponecc  n3ydeHus

NUCHUIIINHEL

«ABTOMaTHU3UPOBAHHBIE

UH(pOPMAIIMOHHO-

YIIPABJISIONINE CHCTEMBD» HAIpaBJiIeH Ha (OPMUPOBAHUE CICAYIOMNX KOMIIETCHIIUI B COOTBET-
ctBun ¢ ®I'OC BO u ocHOBHO# 00pazoBaTenbHOM mporpaMmmoii (Tabumma 1):

Ta6muma 1 — KomneTeHuu u H"HANKATOPHI UX TOCTHKCHUS

Kong 1 HanmeHoBaHue xoMie-
TEHIUHA

Nuaukaropel JOCTUXEHUS

[Inanupyemblie pe3ynbTaThl
00y4eHUs TTO TUCIUIUINHE

[TpodeccnonanpHbIC

OIIK-2 Cnocoben dhopmynu-
poBath 3a1a4M 1npodeccuo-
HAJILHOU JIEITEbHOCTH Ha
OCHOBE 3HAHUH, MPO(UITBHBIX
pa3aenoB MaTEMAaTHICCKHUX H
€CTeCTBEHHOHAYYHBIX JHCLH-
TUTUH (MOJTyJIeH).

OIIK-2.1 3HaeT OCHOBHEBIE MO/I-
XOJIbI U METOJIBI UCCIICIOBAHUS
(G YHKIIMOHUPOBAHUS 0OBEKTOB
npodeccuoHaABEHOM 1A TEIbHO-
CTH, B TOM YHUCIIC TEXHOJIOTHYE-
CKH€ BO3MOKHOCTH CPEJICTB aB-
TOMAaTHU3aIUN U MEXaHH3AINN
OCHOBHBIX U BCTIOMOTATEIbHBIX
MIEPEX0I0B.

OIIK-2.2 Ymeet Gpopmynupo-
BaTh MPEIJIOKCHUS IO aBTOMa-

3HaHWE TPUHITUIIOB OpraHu-
3aIlMi ¥ BO3MOXXHOCTEH aB-
TOMAaTHU3UPOBAHHBIX HHHOP-
MAaIMOHHO-yITPABJISTFOIIINX
CHUCTEM TTPOMBIIIUICHHOTO
Ha3HAYEHHUSL.

YMeHue pazpabaTeiBaTh U
COIPOBOXAATH MMPOTPAMM-
HOe o0ecrieyeHue i1 aBTo-
MaTU3UPOBAHHBIX HH(OPMA-
IIUOHHO-YIPABJISIOMINUX CH-




TU3ALMU U MEXaHU3alUU OCHOB- | CTEM MPEANPUSITHS.
HBIX U BCIIOMOT'aTeJIbHBIX Mepe-
XOJIOB.

OIIK-2.3 Brnaneet HaBLIKAMU
IIPOBEACHUS UCCIIEIOBAHUM C
LIETBI0 Pa3pabOTKHU MPETOKE-
HUM 110 aBTOMATU3ALMK U MeXa-
HU3AIUU TEXHOJIOTUYECKUX Olle-
panuii.

3 MecTo IMCHMILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTebHOil MporpaMMsl

JucuumimHa «ABTOMAaTU3UPOBAHHBIE MH(POPMAITMOHHO-YIIPABIISIONINE CHCTEMBD) H3Y-
yaercs Ha 4 Kypce, 7 cemecTpe.

JlucuumiuHa BXOIUT B cocTaB Omoka 1 «/uciuruimHel (MOAYNH)» U OTHOCUTCS K 0a3o-
BOM YacCTH.

Jl1is OCBOEHUS TUCITUTUIMHEI HEOOXOUMBI 3HAHUS, YMECHHSI, HABBIKU W / WJIH OIBIT TIPaK-
TUYECKON NeATEIbHOCTH, ChOpMHUPOBaHHBIE B MIPOLIECCE U3YUEHUS JUCIUIUINH / mpakTHK: «IIpo-
rPaMMHUPOBAHHUE U AITOPUTMHU3ALUS TEXHOJIOTMUECKUX MpolieccoB», «Teopusi aBTOMAaTUYECKOTro
ynpasieHus», «I[IporpaMmmupoBaHue JIOTHYECKUX KOHTPOJIEPOBY.

3HaHMsI, yMEHUS U HABBIKH, cHOPMHUPOBAHHBIC MPU U3YYCHUH JUCIHUILTUHBI «ABTOMATH-
3UpOBaHHbIE UH(YOPMAIIMOHHO-YIPABISAIONIME CUCTEMBI», OyIyT BOCTpeOOBaHbI MpPU H3yUYE€HUU
nocnenytomux gucuurind:  «b2.B.02(I1x) IlpousBoacTBeHHass mNpakThKa (MpeIAUILIOMHAs
MIPaKTHUKA)».

JucuumimHa «ABTOMATH3UPOBAHHBIE HH(DOPMAIIMOHHO-YIIPABISIONIAE CHCTEMBI» dYa-
CTHUYHO peajn3yercs B (opme MpakTUYECKOM MoAroToBku. IIpakThyeckas moAroToBKa OpraHu-
3yeTcs IMYTEM BBITIOJIHEHHS KYPCOBOT'O IPOEKTUPOBAHUSI.

JucuumiuHa «ABTOMaTU3UPOBaHHbIE WH(GOPMAIMOHHO-YIIPABISIIOIINE CHCTEMBD) B
paMKax BOCHMTATeNbHOW paboThl HampaBiieHa Ha (opMuUpoBaHHE Y OOyYarOMIMXCS aKTHBHOM
rpaXXAaHCKOW MO3UIMH, YBaXKEHUS K MpaBaM M CBOOOaM 4elloBeKa, 3HAHUS MPABOBBIX OCHOB U
3aKOHOB, BOCITUTAHHUE YYBCTBA OTBETCTBEHHOCTH MJIM YMEHUSI apryMEHTHUPOBATh, CAMOCTOSITENb-
HO MBICIIUTh, Pa3BUBAET TBOPYECTBO, MPO(eCcCHOHAIbHBIE YMEHHS WM TBOPYECKU Pa3BUTON
JUYHOCTH, CHCTEMbl OCO3HAHHBIX 3HAHHM, OTBETCTBEHHOCTH 3a BBHIMOJIHEHHE Y4YeOHO-
MIPOM3BOJICTBEHHBIX 3aJaHUM U T.J.

4 O0beM IMCHUILIHHBI (MOAYJISI) B 324€THBIX eIMHHUIAX € YKAa3aHHEM KOJHYeCTBA
aKa/JleMH4YeCKHUX 4acOB, BbIIeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alomuxcs ¢
npenojaasaresieM (110 BUAaM yUeOHBIX 3aHATHI) 1 HA CAMOCTOAATEJIbHYI0 padoTy
o0yJaromuxcs

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI cocTaBisieT S 3.e., 180 akaz. gac.
Pacnpenenenue o0beMa AUCHUIUINHBI (MOYJISA) 110 BU1aM Y4eOHBIX 3aHATUN MpEACTaB-

JIEHO B Tadymue 2.

Tabmmma 2 — O0beM TUCIUTIITUHBI (MOYJIs1) TIO BUAAM YYEOHBIX 3aHITHI

Bcero akapemu-

O0beM TUCHUTNIINHBI
YeCKHUX 4YaCOB

Oo6mas TPYAOCMKOCTb JUCIHUILINHBI 180

KonTakTHas aynuTopHas padora o0y4aommxcs ¢ npenogasaresieM (1o

N 48
BH/IaM Y4eOHBbIX 3aHATHI), BCEro
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O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCKHX YaCOB

B ToMm uucine:

3aHATHS JeKIHOHHOTO THNA (JICKIIUU W UHBIC YICOHBIC 3aHITHS, TIPEIy-
CMaTpHBAIOIKE MPEUMYIIECTBCHHYIO Tepeady yueOHoi nHpopMaLuu 1e-
JAarOTHYECKUMH PAOOTHUKAMU)

24

3aHATHA CEMUHAPCKOro THNA (CEMUHAPHI, TPAKTUICCKHUE 3aHITHSI, TPAK-
TUKYMBI, JJa0OpaTOpHbIe pabOThI, KOJJIOKBUYMbI 1 HHbIE aHAJIOTUYHBIE 3a-
HSATHS)

24

CamocrosiTesibHasi padoTa 00y4arommxcsi ¥ KOHTAKTHasi padoTa, BKIIO-
YaroIas rpynnoBble KOHCYIbTAIlUHN, HHANBUIYAIbHYIO paboTy 00yyaro-
HIMXCS C MPENoiaBaTeIs MU (B TOM YUCIIE HHIUBUAYAIbHbIE KOHCYIbTALINHN);
B3aMMOJICHCTBHE B AJICKTPOHHON MH(DOPMAIIMOHHO-00pa30BaTeLHOM cpesie
By3a

132

[IpomexyTounas aTTectamus o0yJarommxcs — 3adet ¢ oneHkoi, KII

5 Conep:kanue TUCHUILUIMHBI (MOLYJIs), CTPYKTYPHPOBAHHOE 1O TeMaM (pa3/aesiam)
€ YKa3aHMeM OTBeICHHOI0 HA HUX KOJIMYeCTBA aKa/JleMHYeCKHUX YacOB U BU/I0OB

yueOHo#i padoTbI

Ta6mmia 3 — CTpykTypa U coliep>kKaHue TUCIUIUIMHBI (MOJTYIIS)

Bunpr yueOHOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJNbHYIO paboTy 00yJaromuxcs 1 TpyA0eM-
KOCTb (B yacax)

KonTakTHas pabora
HanmeHoBaHue pa3aenoBs, TEM U COAEpKAHNE npernojiaBaTess ¢ 00yJaronMMHUC
Marepuaa Jlekmmn | Cemunuap- | Jlabopa-
CKHue TOpHBIE CPC
(mpakTu- | 3aHATHSA
YecKue
3aHSTHUS)
7 ceMecTp
Tema 1 Onpenenenne AUUYC. Ilonsatue ACYII
u ACVYTII. Knaccubukarnus ANYC npennpusi- 2 8
TUs (MUpaMuJia aBTOMATU3ALIHH).
Tema 2 OcHOBHBIC TPUEMBI PAOOTHI B CpeJie 5 4 8
nporpammuposanus [1JIK.
Tema 3 Apxutexkrypa ACYTII. [lonsitue 5 8
SCADA cuctembl. O630p 3nementoB ACYTIIL.
Tema 4 Opranusanus 3aMKHYTBIX CUCTEM PETY- 2 4 8
JMPOBAHUS.
Tema 5 PaboTa co BCTpoeHHOI BU3yanu3anuei 2 4 4
Tema 6 O630p mpoMEBITIUICHHBIX ceTel. [IpoTo-
KoJibl 0OMeHa. PaboTa ¢ ynanéHHbIMU MOAYIISAMU 2 2 8
BBOJ1a-BBIBOJIA.
Tema 7 YactoTHslil npeobpazoBarens [TYB-1.
VY naneHHoe ynpaBieHHE 9YaCTOTHBIM Mpeoopa- 2 4 8
30BATEJIEM.
Tema 8 SCADA-cucrema. OCHOBHBIC TIPUHITH- 5 5 4
bl CO3JIAaHMSI TPOEKTOB. Y HUBEpCAIbHbIE MeXa-
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Bunpr yueOHOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJNbHYIO paboTy 00yJaromuxcs 1 TpyA0eM-
KOCTb (B yacax)

KonTtakTHas pabora

HaunmeHoBaHue pa3enoB, TEM U COAEpKAHNE npenojiaBaTess ¢ 00yJaronMMHUC
marepuaia Jlexkmu | Cemunuap- | JlaGopa-
CKHue TOpHBIE CPC
(mpakTu- | 3aHATHA
yecKue
3aHSTHUS)

HU3MbI 00MeHa JaHHbIMH. [lepeaaya qTaHHBIX B
SCADA-cuctemy uepez OPC-cepsep.

Tema 9 SCADA-cucrema. [IpuHIMNIBI CO3MaHUS

2 2 8
MHEMOCXEM.
Tema 10 SCADA-cucrema. [Toctpoenue oTué- 5 5 8
TOB.
Tema 11 SCADA-cucrema. Pabota ¢ 6azamu 2
JTAHHBIX.
Tema 12 Cucrembl IpOTUBOABAPUIHBIX 3ALIHT. 2 8
PesepBupoBanue.
[ToaroToBKa K 3aHATHSIM CEMUHAPCKOTO TUTIA U

52

obopmieHHE KIT
UToro 24 0 24 132

o JTUCHUIIJINHE

6 BHeayauTopHasi CaMOCTOSITeIbHASI Pa00Ta 00yYAKOIIUXCS 10 TUCHUTIMHE
(Moxysi0)

[Ipn nmnaHUPOBAHWM CAMOCTOSITEIIBHOW palOThl CTYACHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBATHCS CJICAYIOIINM pacpeeICHUEM YaCOB Ha CaMOCTOsITeNIbHYIO paboTy (Tabnuia 4):

Tabnuna 4 — PekomeHayemMoe pacipeielIeHiue YacoB Ha CAaMOCTOSITEIbHYIO paboTy

KoMnoHEHTBI caMOCTOATEIbHOH padoThl KoaunvecTBo yacoB
N3ydeHne TeopeTHIECKUX pa3AeioB TUCITUTIIINHBI 24
[ToaroroBka K 3aHATHSAM CEMUHAPCKOTO THTIA 24
[ToaroroBka u oopmiieHue KII 52
100

7 OueHoYHbIE CPEACTBA IS NPOBE/IeHNS TeKYLIero KOHTPOJIA
U MPOMEKYTOYHOM aTTecTaly 00y4aloImMXcsl 110 AUCHHUILINHE (MOAYJII0)

(DOHI[ OLCHOYHBIX CPCACTB IJId MPOBCACHUA TCKYLICTO KOHTPOJIA YCIICBACMOCTHU U MPO-
MEXKYTOUHOM aTrTecTauuu npeacraniieH B [Ipunoxenun 1.

[TonHBI KOMITJIEKT KOHTPOJBHBIX 3aJlaHUN WM WHBIX MaTepUaioB, HEOOXOAMMBIX IS
OIICHUBAHUS PE3yIbTAaTOB OOyUEHHUs MO AUCHUIUIMHE (MOIYJIO), MPaKTUKE XPAHUTCSA Ha Ka-
benpe-pazpaboryrike B OyMakHOM M 3JIEKTPOHHOM BHJIE.




8 VYueOHo-MeTOaMYeckOe ¥ HH(POPMAIMOHHOEe o0ecmevyeHUe JTUCHUILIUHBI
(MoayJisn)

8.1 OcHoBHas JquTEpaTypa

1. lumos, O.B. TexHuyeckue cpeacTBa aBTOMATH3AIUMHN U yIIPaBJICHHS: yuel. mocooue
/O.B. lumos. - M. : UH®PA-M, 2021. - 396 c.. // ZNANIUM.COM: »551eKTpOHHO-
oubanoreynas cucrema. URL: — https://znanium.com/read?id=361160&search= %D0%A2%D0
%B5%D1%85%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5
+%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%B0+%D0%B0%D
0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B0%D1%86
%D0%B8%D0%B8+%D0%B8+%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%
D0%B5%D0%BD%D0%B8%D1%8F (mata obparmmenus: 28.10.2021). — Pexxum gocTyma: mo mo-
TMTUCKE.

2. Tlerpenxo, FO.H. IlporpammHoe ympaBieHHE TEXHOJOTHUYECKHMMH KOMILIEKCAMH B
sHepretuke: yued. mocodue / FO.H. Ilerpenko, C.O. HoBukos, A.A. ['onyapoB. — MuHnck: B
mk., 2013. — 407 c. // ZNANIUM.COM : snektpoHHO-OMOMmMoTeunas cucrema. URL: —
https://znanium.com/read?id=211005&search=%D0%9F%D1%80%D0%BE%D0%B3%D1%80
%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5+%D1%83%D0%BF%D1%80%
D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5+%D1%82%D0%B5%D1
%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81
%D0%BA%D0%B8%D0%BC%D0%B8+%D0%BA%D0%BE%D0%BC%D0%BF%D0%BB
%D0%B5%D0%BA%D1%81%D0%B0%D0%BC%D0%B8+%D0%B2+%D1%8D%D0%BD%
D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D0%BA%D0%B5 (nara oOparieHwus:
28.10.2021). — Pesxum JOCTYIIA: IO TTO/IIHCKE.

3. B, B.I1. CoBpeMeHHas aBTOMaTHKa B CUCTEMax YIPABJICHUS TEXHOJIOTHYECKUMU
nporeccamu: yued. mocodue / B.I1. UBmmn, M.YO. Ilepyxun. — 3-e uzn., ucnp. u gom. — M. :
NHOPA-M, 2021. — 407 c. // ZNANIUM.COM : snekTpoHHO-Onbnuoreunas cucrema. URL: —
https://znanium.com/read?id=377775&search=%D0%A1%D0%BE%D0%B2%D1%80%D0%B
5%D0%BC%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F+%D0%B0%D0%B2%D1%82%
D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0+%D0%B2+%D1%81%D
0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%D1%85+%D1%83%D0%BF%D1%80
%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F+%D1%82%D0%B5%D
1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%8
1%D0%BA%D0%B8%D0%BC%D0%B8+%D0%BF%D1%80%D0%BE%D1%86%D0%B5%
D1%81%D1%81%D0%B0%D0%BC%D0%B8 (nata obpamenus: 28.10.2021). — Pexxum gocty-
1a: 1o MOJIHUCKE.

8.2 [lomoJHHUTeJbHAA JIUTEPAaTypa

1. lumog O.B. IIporpaMmmupyeMbie KOHTPOJIJIIEPHI B CUCTEMaX POMBIIINICHHONW aBTOMa-
tuzanuu: yuyebnuk / O.B. llumos. — M. : UH-®PA-M, 2017. — 365 c. // ZNANIUM.COM :
aJIeKTpoHHO-OMbnoTeunas cucrema. — URL: http: // znanium.com/catalog.php (mara obparie-
aust: 19.05.2021). — Pexxum goctyna: 1o moImcKe.

2. Iletpos U.B. I[Iporpammupyemsie KOHTposuiepbl. CTaHIAPTHBIC SI3BIKA U TIPUEMBI TTPH-
kianHoro npoekrupoBanus / Ilerpo U.B.. — Mocksa : COJIOH-IIpecc, 2016. — 254 ¢c. —
ISBN 5-98003-079-4. — TekcT : 21meKTpoHHBIN // DinekTpoHHO-OnbOmnoreunas cuctema [PR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/90376.html (mata oOpamicHus:
28.10.2021). — Pexxum ocTyma: s aBTOPU3HP. MOJIB30BaTENCH.

8.3 MeToanuyecKkue YKazaHud AJd CTYACHTOB IO 0OCBOCHHUIO TUCHHUIIJTHHBI

1. OcHoBHble puémsbl paboTsl B cpeae CoDeSys 3: Meronuueckue ykazanus K gabopa-
TOPHON paboTe Mo Kypcy «ABTOMAaTH3MPOBAHHBIE MH(POPMALMOHHO-YIPABIISIIOIINE CHCTEMBI»
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/Coct. B.A. Eropos. — Komcomonsck-Ha-Amype: Komcomonbckuif-Ha-AMype roc. TeXH. YH-T,
2018.-12c.

8.4 CoBpemeHHble mpodeccHOHATIbLHBbIE 0a3bl JaHHBIX M HHGpOPMANMOHHbIE
CIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble NMPHU OCYLIECTBJIEHUN 00Pa30BaTEJIbHOI0
npouecca no JUCHHUILINHE

1. znanium.com: 3JIEKTPOHHO-OMOMMOTEUHAsT cucTteMa : cailT. — Mocksa, 2021 — OO0
«3nanmym» — URL: http://www.znanium.com (mara oo6pamenusi: 01.06.2021). — Pexxum nocry-
na: JUIst 3apeTUCTPUP. TIOIb30BaTEIICH.

2. consultant.ru: nHpOpMAIMOHHO-CTIpaBOYHAsA cucTeMa «KOHCYIbTAaHT IUTIOCY : CalT. —
Mocksa, 2021. — URL: http://www.consultant.ru (mata oopamenus: 29.04.2021). — Pexum no-
CTyna: JUIs 3apeTUCTPUP. TOIH30BATEIECH.

3. iprbookshop.ru: anekTponHo-OubIMOTEUHAs cucTeMa : caiit. — Caparos, 2021 — OO0
«Komnaunus "Ai ITu Ap Memua"» — URL: http:\\www.iprbookshop.ru (mara oGpamienus:
01.06.2021).

8.5 Ilepeuenr  pecypcoB  MH(POPMAIMOHHO-TEJEKOMMYHMKAINMOHHOI  CeTH
«HTEepHET», HEOOXOAMMBIX /1JIs1 0CBOECHHS THUCIUIIJIMHBI (MOTYJIfA)

1. Paznmen caiita «owen.ru». — URL: https://owen.ru/product/codesys_v3 (nara oOpariie-
aust: 28.10.2021).

2. Pazgen caiita «insat.ru». — URL: https://insat.ru/products/?category=1525 (mata 00-
pamenus: 28.10.2021).

8.6 JluneH3HOHHOE MPOrpaMMHOe olecrevyeHne, HCIoJIb3yeMoe Mpu
OCYIIeCTBJIEHUH 00Pa30BaATEIbHOI0 NMPoLecca MO TUCIHUTLINHE

Tabmuua 5 — [lepeyeHp UCTIOIB3yeMOro IPOTPAMMHOTO 00eceueHUs

Haumenosanue 110 PexBu3UTEI

CODESYS V3.5 SP5 Patch 5 CBoOoHAas TUIICH3MS, YCIIOBHSI HCTIOIB30BAHUS IO CCHUIKE:
https://owen.ru/product/codesys_v3

9 OpraHn3aun0nn0-neuar0rnqec1me yciaoBus

Opranuzanus 00pa3oBaTeIbHOTO MPOLECCca periaMeHTupyeTcs y4eOHbIM TUIAHOM H pac-
MMCaHUeM YYEeOHBIX 3aHATHU. S3BIK oOyueHus (mpemnoaaBaHusi) — pycckuidl. st BceX BHIIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUECKUN Yac yCTaHABIMBAETCS NPOJOKUTEILHOCTHIO 45 MUHYT.

[Ipu dopmupoBaHun CBOEH HHIMBUAYATHHON 00pa30BATEIHHOM TPACKTOPUH O0ydYaro-
HlHﬁCH HUMCECT IIPaBO Ha NEPC3a4CT COOTBCTCTBYIOINNUX AUCHUIIIIMH U HpO(beCCI/IOHa.HBHBIX MOnay-
JIel, OCBOCHHBIX B MPOIIECCE MPEAMICCTBYIONMIETO 00YUEHHUsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
Trocda OT HCOGXOZ[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMUH.

9.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHHI

VY4eOHblil mpoliecc NpH MpenogaBaHuy Kypca OCHOBBIBAECTCS Ha MCIIOIB30BAHUU TPAIH-
IIMOHHBIX, NTHHOBALMOHHBIX W MH(OPMAIIMOHHBIX 00pa30BaTeNbHBIX TeXHONOTHH. TpagunnoH-
HbIe 00pa3oBaTeIbHbIC TEXHOJIOTUU NPEACTABICHBI JEKIUSAMH U CEeMUHAPCKUMU (TIPaKTHYECKH-
MH) 3aHATUSAMH. VIHHOBaIIMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTUH UCIIONB3YIOTCS B BUJIE LIHPO-
KOTO TIPUMEHEHHUSI aKTUBHBIX M MHTEPAKTUBHBIX (POpM MpoBeneHus 3aHsaThil. UTHpopMannoHHbIe
00pa3oBaTeNbHBIC TEXHOJIOTWU PEATM3YyIOTCS MyTEM AKTHBH3AUU CAMOCTOSTEIBHOW PabOTHI
CTYZCHTOB B MH(OPMAIIMOHHON 00pa30oBaTeIbHOM cpere.



9.2 3aHATHSA JEKIIHOHHOI0 THIIA

JIeKIIMOHHBIN KypC MPEAnoiaracT CHCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPO-
COB Y4eOHOTO IIaHa.

Ha miepBoii Jiekiuu JIEKTOp 00513aH NMPEeAyIPEIUTh CTYICHTOB, IPUMEHUTEIIEHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, y4eOHBIM MTOCOOHIM) OyA€T MPOYUTAH KypC.

JlekIIMOHHBIA KypC JOHKEH JaBaTh HAMOOJBIINK 00BheM MH(POPMAIMK U 00eCTeYrBaTh
Oonee TiyOOKOe MOHUMaHUE YY€OHBIX BOMPOCOB MPHU 3HAYUTEIHLHO MEHBIIEH 3aTpaTe BPEMEHH,
4eM 3T0 TpeOyeTcst OOJBITUHCTBY CTY/ICHTOB Ha CAMOCTOSITEIIbHOE H3ydeHUE MaTepraa.

9.3 3aHATHS CEMHHAPCKOI0 THNA

CemuHapCKue 3aHATHS MPEICTABISIOT COOON JeTaTH3aIHIO JIEKITMOHHOTO TEOPETUIECKO-
To MaTcpualia, IpOBOAATCA B LECJIAX 3aKPCIIJICHUA KypCa U OXBATBIBAIOT BCC OCHOBHLIC pa3JACJIbl.

OcHoBHOI (hOpMOIi TPOBEACHHUSI CEMUHAPOB SBJISETCA 00CYXKIeHUE HanOosee mpooem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTACIBHBIM T€MaM, a Takke paz0op MpPUMEpPOB M CUTYaIUil B
ayJUTOPHBIX YCIOBHSIX. B 00s3aHHOCTH TperoaBaTessi BXOIAT: OKa3aHHE METOAWYECKOH IO-
MOIIA U KOHCYJIBTUPOBAHUC CTYACHTOB 11O COOTBECTCTBYIOIIIUM TEMaM KypcCa.

AXTHUBHOCTh Ha CEMHHAPCKHX 3aHSATHIX OLIEHHUBACTCS 110 CIEAYIOIIUM KPUTEPHSIM:

* OTBCTBI HA BOIIPOCHI, MPCAJIAracMbIC ITPCIIOAAaBaATCIICM,

* y4aCTHe B IUCKYCCHSX;

* BBIIIOJIHCHUC MPOCKTHBIX U NHBIX BaHaHHﬁ;

* aCCHCTUPOBAHHE MPEIOIaBATEII0 B IIPOBECHUH 3aHSATHIA.

OtBeT 0KeH OBITh apTyMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIONKHBIM, COIEPKAThH
CCBUIKH Ha MCTOYHUKH.

I[OK.HaI[BI " OMNIIOHHUPOBAHUC AOKJIAAOB HNPOBCPAIOT CTCIICHL BJIAACHHUS TCOPCTHUYCCKUM
MaTepHaioM, a TaKXKe KOPPEKTHOCTh M CTPOTOCTh PACCYKICHUH.

OHGHI/IBaHI/Ie 3aI[aHI/II>'I, BBITIOJITHCHHBIX Ha CCMHWHAPCKOM 3aHATUH, BXOJUT B HAKOIUJICH-

HYIO OLIEHKY.
9.4 CamocTosiTebHAsA padoTa 00yYaIOLIUXCS 0 TUCHHUILIMHE (MOY.T10)

CamocTtosTenbHas paboTa CTYJEHTOB — 3TO MPOLIECC AKTUBHOTO, II€JIEHAIPABIEHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAaHUI, yMEHUN 0€3 HEMOCPEICTBEHHOTO YJYacTus Mpenoja-
BaTelsl, XapaKTEepU3YIOIIUNHCS MPEeAMETHON HalpaBlIEHHOCTHIO, 3((EKTUBHBIM KOHTPOJEM U
OIICHKOM Pe3yabTaTOB JESATEIBHOCTH 00YJarOIIEeTOCs.

Ilenn camocToATEeTbHON PaOOTHI:

* CUCTCMATHU3alUA U 3aKPCIUICHUC IMMOJTYYCHHBIX TCOPCTHUICCKUX 3HAHUU U MPAKTUYICCKUX
YMEHHH CTYJEHTOB;

- yryOJIeHHue U paclIupeHre TEOPETUUECKUX 3HAHMUIA,

- (popmHupoBaHUE YMEHUN HCIIOJIB30BaTh HOPMATHBHYIO U CIIPABOYHYIO JOKYMEHTAIHUIO,
CIIELIUAIBHYIO JIUTEPATYPY,

- pa3BUTHE MMO3HABATEIBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTY;

- (hpopmHpoBaHUE CAMOCTOATENBHOCTH MBIIIEHUS, TBOPUECKONH MHHUIIMATHUBLI, CIIOCOOHO-
CTel K caMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpEaIn3alliu;

- pa3BUTHE UCCIIEJOBATEIHCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYIIECTBISATHCS WHAMBUIYATbHO WU TPYMIIAMHU CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJIU, 00beMa, YPOBHS CIOKHOCTH, KOHKPETHOM TEMaTHKU.

Texnonorus opraHuzanuun CaMOCTOSTEILHOU paGOTBI CTYACHTOB BKJIIOYACT UCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTpons pe3ynbTaToB BHEAYIUTOPHOH CaMOCTOATENBbHON pabOThI CTYIACHTOB MOMKET
MPOXOJNTHh B TUCHMEHHOM, YCTHOM WJIM CMEIIaHHOU (hopMme.

CryneHTbl JO0JDKHBI TMOAXOAUTH K CAMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETUUYECKUX 3HAHUM, BbIPaOOTKE €IUHCTBA B3IJISI0B Ha
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OTJeNbHBIE BOMPOCHI Kypca, MPUOOPETEHHSI ONPeIeICHHBIX HABBIKOB M UCIIOJIb30BaHUS Mpodec-
CHOHAJIbHOU JINTEPATYPHI.

9.5 MeToanueckne yka3anus JJjis 00y4arUIUXCH M0 OCBOCHU I TUCHUTILIUHBI

[Tpy M3y4yeHHM NUCHUIUIMHBI OOYYalOUIMMCS IIe1eCO00pa3HO BBIMOIHATH CIEAYIOLINE
PEKOMEHIalUH:

1. U3yuenue yaeOHON JUCITUTIIMHBI TOJDKHO BECTUCH CHCTEMATUUYECKH.

2. Ilocne u3yyeHHus Kakoro-aubo paszzaerna mo y4yeOHUKY WM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHAYETCs M0 MaMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPECIICHNUs, TIOHATHUS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIEAYET yIEIUTh BHIITOJIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
SIM U MHIWUBUAYAIBHBIM KOMIUIEKCHBIM 33JJaHHUSIM Ha CAMOCTOSITENILHYIO pa0doTy.

4. Bcs TemaTuKa BOIPOCOB, M3YYaeMbIX CaMOCTOSITENIBHO, 33a€TCs Ha JIKIUAX MPerno-
naBateneM. VM ke MaroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBh M3JAHHBIE B MEPHOIUICCKON
Hay4YHOU JuTepaType) 11t 0oJiee AeTalbHOro MOHUMAaHMsI BOIIPOCOB, 03BYYEHHBIX HA JICKIUH.

[Tpu camocTosTepHON TPOPabOTKE Kypca 00yUaromInecs JOKHBIL:

- IPOCMAaTPHUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;

* IOBTOPUTH 3aKOHCHEKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHSATHH MaTepHall U JIONOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAHHOM TEME JTUTEPaTyphI;

* U3yYUTh PEKOMEH]IOBAHHYIO JINTEPATYPy, COCTABIISITh TE3UCHI, aHHOTAI[UU U KOHCIIEKTHI
Haubosee BaKHBIX MOMEHTOB;

* CaMOCTOSITEJIbHO BBITIOJIHATH 33JI1aHUsI, aHAJIOTUYHBIE MPEJIaraéMbIM Ha 3aHITHUSX;

* MCIIOJIB30BATh ISl CAMOTIPOBEPKHU MaTepuabl (POH/IAa OLIEHOUYHBIX CPEJICTB.

B xozne 1eKIMOHHBIX 3aHATHI - HEOOXOIMMO BECTH KOHCIEKTUPOBaHHUE y4eOHOro mare-
puana. OOpamniaTh BHUMaHHE Ha KaTeropuu, GOPMYJIHPOBKH, PACKPBHIBAIOIIUE COACPIKAHUE TEX
WIN MHBIX SIBJIEHUH U IPOLIECCOB, HAYYHbIE BBIBOJbI M MIPAKTHUUYECKHE PEKOMEHIALUH, OJIOKH-
TEJIbHBIA OIBIT B OPaTOPCKOM HCKYyCCTBE. JKenaTenbHO OCTaBUTh B Pa0OYMX KOHCIEKTaX MOJI,
Ha KOTOPBIX JeNaTh IOMETKHU U3 PEKOMEHJOBAHHOMN JIUTEPATyphl, JONOIHIIOIINE MaTepHall Ipo-
CJIyIIAHHOM JIEKIIMH, a TaKXKe MOAYEPKHUBAIONINE OCOOYI0 BaXKHOCTh T€X WM MHBIX TEOpETHYE-
CKUX IOJIOKEHUH. 3a1aBaTh MPENoJaBaTelio YTOUHSIOIUE BOIPOCH! C LENIbIO YACHEHHs Teope-
TUYECKUX ITOJIOKEHUH, Pa3PEIICHUs] CIIOPHBIX CUTYaLUi.

ITpy noAroTOBKE K NPAKTHYECKUM 3aHATHUAM HAUMHATh HAJ0 C U3Y4YEHUS] pEKOMEH/JOBaH-
HOU nuTeparypsl. Heo6X01MMO MOMHUTE, YTO Ha JIGKIMK OOBIYHO paccCMaTpUBAETCS HE BECh Ma-
Tepuall, a TOJIBKO ero 4actb. OCTanabHas €ro 4acTb BOCIIOJIHAETCS B MPOLIECCE CaMOCTOATEIBHOM
pabotbl. B cBsizu ¢ 3THM paboTa ¢ peKOMEHI0BaHHOH TuTepaTypoil obsa3arensHa. Ocoboe BHU-
MaHHME IPU 3TOM HEOOXOIUMO OOpaTUTh Ha COJEp’KaHHE OCHOBHBIX IOJIOKEHUIH M BBIBOJOB,
00BsICHEHUE SBJICHUH U (PAKTOB, YICHEHHE MPAKTUYECKOTO MPUIIOKEHUS PACCMAaTPUBAEMBIX TEO-
peTuyeckux BonpocoB. B mporuecce 3Toi paboThl HEOOXOAUMO CTPEMUTHCS TOHSTH U 3alIOMHUTh
OCHOBHBIC TIOJIOKEHHUSI PACCMATPUBAEMOI0 MaTepHualla, MPUMEpHl, MOSCHSIOUINE €ro, a TaKXke
pa3o0parhbcsl B WIUTIOCTPATUBHOM MaTepHale.

KypcoBoii mpoekT opueHTHpOBaH Ha (OPMHUPOBAHME U Pa3BUTHE Y OOYUaIOIIMXCS yMe-
HUI ¥ HaBBIKOB IPOEKTUPOBAHUS U MPEACTABICHUS PE3YIbTaTOB UX IIPOEKTHOMN JESATENbHOCTH C
Y4ETOM M HCIHOJBb30BAHUEM JIEHCTBYIOIIMX HOPMATHUBHBIX U METOAWYECKHX JIOKYMEHTOB YHH-
BEPCUTETA.

B xone paboThl CTYJEHTHI 3aKPEIUISIOT TEOPETUUECKHE 3HAHUS, MONIyUYeHHbIC TIPU HU3yde-
HUM JUCLUIUIMHBL, TIyO’Ke 3HAKOMATCS ¢ TEXHUYECKUMH CPEJCTBAMH, IPUMEHSAEMBIMU MIPHU CO-
3JaHUH CUCTEM YIIPABICHUS TEXHOJIOTUYECKUMHU TPOLIECCAMHU.

B nepuon pabotel Hax KII cTyaeHTHl moyyaroT NpakTUYECKHUE HABBIKU MPOEKTUPOBAHUS
IPOTPAaMMHOTO OOECTIEYeHHUS ISl CHCTEM YIIPaBJICHUS! TEXHOJIOTHYECKUMU Iporieccamu. Pabora
Haz KII no3Bossier mydyine MOHATh U YCBOUTh B3aMMOCBSI3b 3JIEMEHTOB BXOASIIMX B COCTAB pa3-
pabatsiBaemoro mpoekrta. CTyAeHThl yyaTcs MPUHUMATh OOOCHOBAHHBIEC PEIICHUS MyTEM CpaB-
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HEHMsI BapUAHTOB, JIOTHYECKUX CYXKICHHH, pAaCCMOTPEHHS] OCHOBHBIX TEOPETHYECKUX MOJIOXKe-
HUI{; YMEHHIO KPATKO U TOYHO M3JIaraTh XOJ PELICHUS.

[Tpu BbIMONTHEHUH pabOTHI CTYACHTHI INTy0XkKe H3Y4aloT OCHOBHYIO U CHEIMATIbHYIO JIUTEpa-
TYpY 110 MPOEKTHPOBAHUIO CHCTEM YIPABJICHHS TEXHOJIOTHYECKUMH IPOLECCAaMH, ydaTcsi pabo-
TaTh CO CIIPABOYHUKAMHU.

[TosicHuTenpHast 3amucKa JOJDKHA COJEp)KaTh: BBEJCHUE, BapHAHT 3aJaHUsSl, OCHOBHYIO
yacTh (1moxoop obopynoBaHus, OJI0K-CXEMbI AJITOPUTMOB PabOTHI CUCTEMBI YIIPaBICHUS, CTPYK-
Typy MPOEKTa, ONMMCAaHUE Ha3HAYECHUS MPOrPAMMHBIX KOMIIOHEHTOB ITPOEKTA, TEKCTHI POTPaMM-
HBIX KOMIIOHEHTOB, MHEMOCXEMBI ITyJIbTa OIEepaTopa, pe3yabTaThl TECTUPOBAHMS YIPABISIONICH
HPOTPaMMBI), 3aKJIIOYCHUE U CIIHCOK UCTIOJIB30BAHHBIX HCTOYHUKOB. OCHOBHYIO 9aCTh, COTJIACHO
TpeOOBaHUSAM TEXHUYECKOTO 33JaHus, pa3OMBAIOT Ha pa3leNbl M MOJpa3eiibl, Ha3BaHUE KOTO-
PBIX JOJDKHO COOTBETCTBOBATH MX OCHOBHOMY COJIEPKAHUIO.

Bemonnennsiit Bapuant KII gommkeH yJoBIeTBOPSITh HOPMAaTUBHBIM JJOKYMEHTaM YHHUBEp-
CHUTETa, C KOTOPHIMHA MOKHO O3HAKOMHTHCS B OTJIENIC CTAHAAPTHU3ANH WJIM Ha CaliTe YHHUBEPCHU-
teta. OTCTYIJICHUS OT yKa3aHHBIX TPeOOBAaHUI MOTYT CIIY)KUTh OCHOBaHUEM JUIsi Bo3Bpata KII
Ha UCTIPaBJICHUE.

10 Onucanue MaTepUATbHO-TEXHHYECKOT0 00ecneyeHnsi, He00X0IMMOro /1JIsl
OCYILIeCTBJICHUS] 00Pa30BaTEJIbHOI0 MPOLEcca MO0 JUCHUILIHHE (MOTYJII0)

10.1 YuyeOHo-1a00opaTopHoe 060pya0BaHue

Ta6muma 6 — [lepedyenp 06opyaoBaHus T1ab0paTopun

HanmenoBanue ayautopun
Aynuropus Hcnons3zyemoe o6opyaoBaHue
(;mrabopaTtopun)
214/3 JlaGoparopwus aBTOMaTH3a- JlaGopaTopHble CTEHIBI COOCTBEHHOTO U3TOTOB-
UH TEXHOJOTUYCCKUX IIPO- JICHUS C OGOpy,Z[OBaHI/IeM JJISL HpOMBILHHeHHOﬁ
IIECCOB apromatuzanuu Gupmel KOBEH».

10.2 Texnn4yeckue v 3J1eKTPOHHbIE CPEACTBA 00y4YeHUS

JlekIHOHHBbIE 3AHATHSA.

Aynuropuu JIsl TEKIIMOHHBIX 3aHATUN YKOMILJICKTOBaHBI MEOEIBbI0 ¥ TEXHUYECKHUMH CPEJI-
CTBaMH OOYYEHHMS, CIY>KAIIUMHU JIJIs TIPEJICTaBlIeHus ydeOHoW nH(opManuu OONbIION ayauTo-
pumn.

JlaGopaTopHble 3aHATHSA.

s naGopaTopHBIX 3aHATUH Hcnonb3yeTrcs ayautopuss Ne 214 kopryc 3, ocHamieHHas
00opyIoBaHNEM, YKa3aHHBIM B Ta0JI. 6.

CamocrosiTesibHast padoTa.

[TomereHust 1yIsi CaMOCTOSATEIBLHON pabOThI OCHAIICHBI KOMIBIOTEPHON TEXHUKOM C BO3-
MO>KHOCTBIO TIOJKJTFOYCHUS K ceTH «HTEepHET» U TOCTYIOM K AJIEKTPOHHON MH(OPMAIIMOHHO-
obpazoBarenbHO cpene KHATY:

- yuraneHbli 3a1 HTh KHAT'Y;
- KOMITbIOTEepHBIE Kiacchl (aya. 214 kopryc Ne 3).

11 Uuble cBeneHus

MeToanuyecKkue PEKOMEHAAIUHA 1O oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTAAMHU 310POBbA 1 UHBAJIUAOB

OcBoenne JUCLMITIIMHBI O6y‘laI-OI_HI/IMI/ICSI C OIrpaHUYCHHBIMU BO3MOXKHOCTAMHA 300POBb
MOXET OBITh OpTraHru30BaHO KaK COBMCCTHO C ApYruMu 06yLIaIOH_[I/IMI/IC}I, TaK U B OTACJIBHBIX
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rpynmnax. [IpennonaraioTcs cienuanbHble YCIOBHS s TOTY4eHUs: 00pa30BaHUs 00y4arOIuMu-
Csl C OrPaHUYECHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Ipodeccopcko-nienarorndeckuii CocTaB 3HaAKOMHUTCS € MCHXOJIOT0-(hU3NOIOTHIECKUMHU
OCOOCHHOCTSIMU O0YyYarolIMXcs WHBAIMIOB U JIMIl C OFPAaHUYEHHBIMH BO3MOXHOCTSMHU 3710pO-
BbsI, HH/IMBUyaJbHBIMUA MPOTPAMMaMH PEaOMINTALMA UHBATUIOB (Mpu Hanmuuuu). [lpu HEOO-
XOJIMMOCTH OCYILECTBIISIETCS] JOTIOJHUTEIbHAS MOAJIEpKKa MPernoaBaHusl ThIOTOPAMHU, TCHXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, IPOLIEIIIMMHU OATOTOBKY aCCHCTEHTaMH.

B cooTBeTrcTBHM ¢ MeTOMUYECKUMHU peKoMeHnanusasMu Munoopaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce NpeanojiaracTcsi UCIOIb30BaTh COLMATbHO-AaKTUBHBIE U pPe-
(eKCUBHBIE METOABI 00YUEHHUSI, TEXHOJIOTUU COLIMOKYIBTYPHON peabuIuTaIK C LEeNbI0 0Ka3a-
HUS [TIOMOIIM B YCTAHOBJICHUH TOJHOIICHHBIX MEXJINYHOCTHBIX OTHOIICHUH C IPYTUMHU CTYyICH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHueckoi rpymnne. [lonbop u
pa3paboTka yueOHbIX MaTepHalIOB MPOU3BOIATCS C YYETOM NPEAOCTaBICHUS MaTepuasa B pas-
JUYHBIX (hopMax: ayAHalbHOM, BU3yalbHOW, C HCIOJIb30BAHUEM CHEIHAJIbHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue mucuuIUiMHbl JunamMu ¢ OB3 ocyiiecTBiasieTcss ¢ UCHOJIb30BAHUEM CPENICTB
00y4yeHHsI OOIIEro M CIEeUUAIBHOr0 Ha3HaYeHUs (IEPCOHANBHOTO M KOJUIEKTUBHOTO HCIIOJB30-
BaHMs). MatepruaabHO-TEXHUUECKOe 00eCriedeHre MpeayCMaTpUBaeT MPUCTIOCOOJICHUE ayIUTO-
puii k Hyxaam aun ¢ OB3.

®opma NpoBeACHUS aTTECTALlMK JIJISl CTYACHTOB-MHBAIM/IOB YCTAHABIMBACTCS C YUETOM
UHIMBUIYAIBHBIX Ncuxopu3ndeckux ocodennocreil. s crynenroB ¢ OB3 npenycmarpuBaet-
csl JocTymHas (opMa mpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

* B TICUYATHOM WM OJIEKTPOHHOH (¢opme (Ig JHMIl C HApYMIEHUSIMH OIOPHO-
JIBUTATEILHOTO ammapara);

* B TIe4aTHOH (hopMe MU SIEKTPOHHOM (opMe ¢ yBETMUEHHBIM IIPHUPTOM M KOHTPACTHO-
CTBIO (7151 JIWIT C HAPYIICHUSIMU CITyXa, PEYH, 3PCHHUS);

* METO/IOM YTEHHS aCCHUCTEHTOM 33/IaHUS BCIYX (IUIs JIUL C HAPYIICHUSMH 3pEHUS).

CryneHTaM C WHBaJUAHOCTBHIO YBEIMYMBAETCS BpPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJEHTOB MpeaycMaTpHBaeTCsl AOCTyIHast (opMa mpenocTas-
JICHUs] OTBETOB HA 3a/laHUsl, a UMEHHO:

* TUCBbMEHHO Ha Oymare min HabOpOM OTBETOB HAa KOMITbIOTEPE (VIS JIUI] C HapYIICHUS-
MU CIIyXa, peun);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA (IS
JIUI] C HapYIICHUSIMHU OMTOPHO-BUTATENILHOTO aliapara);

* YCTHO (7151 JIUIT ¢ HAPYIIECHUSIMUA 3PEHHUS, OITIOPHO-ABUTaTEILHOIO alapara).

[Tpu HEeoOxoauMOCTH 17151 00YyUYaIOIIMXCsl ¢ MHBAJIMIHOCTHIO MPOIEAypa OLIEHUBAHUS pe-
3yJIbTATOB O0YyUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxenue 1

®OH/JI ONEHOYHbLIX CPEACTB

o JUCIHHUILINHE

ABTOMATH3MPOBaHHbIE MHGOPMAIMOHHO-YIPABJISIOLINE CHCTEMbI

Hanpasnenne noarotoBku

27.03.04 Vnpasenenue 6 mexuuueckux cucmemax

Hamnpasnennocts (mpoduis)
00pa30BaTeNbHON MTPOrpaMMBbI

Aemozwammauuﬂ u ynpaejieHue mexnojaocudecKkumu
npoyeccamu

KBanudukamus BeITyCKHUKA

baxanasp

I'ox Hayama MOATrOTOBKU
(no yuebHomy niamy)

2021

®dopma 00yueHus Ounas popma
TexHomorust 00yueHus Tpaouyuonnas
Kypc Cemectp TpynoemMKoCTb, 3.€.
4 7 5
Bua npomexyTo4Hoi arrecTanuu ObecneunBarolee NoapasieneHue
3auem c oyenxou, KI1 Kagpeopa «nexmponpueoo u
A8MOMamu3ayusi NPOMbIULIEHHBIX YCIMAHOBOKY
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1 IlepeuyeHb MUIAHHPYEMBIX Pe3yabTATOB 00y4eHUs 10 AMCHMILIMHE (MOLYJIIO0),
COOTHECEHHBbIX ¢ HHANKATOPAMH JOCTHKEHHUSI KOMIIeTeHIUI

Tabmuna 1 — KoMnereHm 1 niaHupyeMble pe3yabTaTbl 00y4eHUs MO0 AUCIUILTHHE

Kong 1 HanmeHoBaHue KxoMie-
TEHIUHA

Nuaukaropel JOCTHXEHUS

[Inanupyemblie pe3yibTaThl
00y4eHUs TTO TUCIUIUINHE

[TpodeccronanbHbIe

OIIK-2 Crniocoben popmynu-
poBaTh 3a1auu mpodeccuo-
HaJILHOU JI€ATEIbHOCTH Ha
OCHOBE 3HaHUH, MPOPUIbHBIX
pa3zienoB MaTEMaTUYECKUX U
€CTECTBEHHOHAYYHBIX AUCIIU-
IAH (MOTyIeit).

OIIK-2.1 3HaeT OCHOBHEIC IIOJI-
XOJbl U METObI MCCIIETOBAHUS
(GyHKIMOHUPOBAHUS OOBEKTOB
po¢eCCHOHAITBHON eATETHHO-
CTH, B TOM YHCJIC TEXHOJIOTHYE-
CKHE BO3MOYKHOCTH CPEJICTB aB-
TOMATHU3aI[UU U MEXaHH3aLNHU
OCHOBHBIX ¥ BCIIOMOTaT€eIbHBIX
MEPEXO0JIOB.

OIIK-2.2 Ymeet GpopMynupo-
BaTh MPEJIOKEHUS 10 aBTOMA-
TH3alMM U MEXaHU3allM1 OCHOB-
HBIX ¥ BCTIOMOTATEIbHBIX Mepe-
XOJIOB.

OIIK-2.3 Biageer HaBBIKAMU
MPOBEJICHUS UCCIIETOBAHUM C
[[EJTBbI0 Pa3pabOTKH MPeIoKe-
HMI [0 aBTOMATH3alli1 U MeXa-
HHM3ALHMH TEXHOJIOTHYECKHUX OIle-
paumii.

3HaHUE MPUHIIUIIOB OPTraHH-
3aIlMA U BO3MOKHOCTEN aB-
TOMAaTU3UPOBAHHBIX HHOP-
MAaITMOHHO-yITPABJISFOIIAX
CHCTEM MPOMBIILICHHOTO
Ha3HAYCHMS.

Ymenue pazpabaTeiBaTh U
COIPOBOXIATH MPOTPAMM-
HOE 0OcCIIeueHHE MIJis aBTO-
MaTU3UPOBAHHBIX HH(OpMA-
IIUOHHO-YITPABIISIOIINX CH-
CTEM MPEATPHUATHS.

Tab6muia 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEJICTB

KonTposmpyembie | ®opmupyemasi HaunmenoBanue
pa3aeJibl (TeMbl) KOMIIETEHIIMSI OLIEHOYHOTO IToxkazaTesm oneHKH
AUCIHUTLINHBI cpeacTBa

7 ceMecTp

Tema 1-12 OIIK-2 TECT [IpaBUIIBHOCTH OTBETOB

Tema 1-12 OIIK-2 3amura gabopaTop- | ApryMEHTHPOBAHHOCTh OTBE-
HBIX paboT TOB

Tema 1-12 OIIK-2 KII [TomHOTa ¥ MPAaBUILHOCTH BBI-

MIOJTHEHUS 3a[aHUs

2 MeTtoanueckne MaTepHAaJibl, ONpe/Ie/AoIHe NPoLeaypPhl OlleHUBAHUS 3HAHUIA,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3yIolue npouecc
(¢GopMupoBaHus KOMIIETEHUMH

Mertonuueckue mMaTepuanbl, ONPEAEISIONINe MPOUEAypbl OLICHUBAHUS 3HAHUMN, YMEHHIA,
HABBIKOB U (MJIM) OIBITA AEITEILHOCTHU, MPEACTABICHBI B BUJIE TEXHOJIOTUIECKON KapThI JUCIIH-

wHe (Tabnuma 3).

Tabmuma 3 — TexHosornueckas Kapra
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HaumenoBa-
e Cpoxu HIkana Kpurepun
BbINOJI- | OLlEHUBA-
OII€HOYHOI0 - - OlleHUBAHUS
cpeiacTBa
7 cemecTp
Ilpomesicymounas ammecmayun 6 popme 3auéma c OUeHKOI
Tecr B TeueHne | 10 GammoB | 10 6ammoB — 91-100 % mpaBUIBHBIX OTBETOB
ceMmecTpa — BBICOKMH YPOBEHb 3HAHUI;
8 6amnoB — 71-90 % mpaBUIBHBIX OTBETOB —
JIOCTATOYHO BBICOKWI YPOBEHb 3HAHUI;
6 6ayoB — 61-70 % mpaBUIIBHBIX OTBETOB —
CPEIHUM YPOBEHb 3HAHUN;
4 Oamna — 51-60 % npaBUIBHBIX OTBETOB —
HU3KHUH YPOBEHb 3HAHUN;
0 GamnoB — 0-50 % mnpaBUIIBLHBIX OTBETOB —
OYEHb HU3KHUM YPOBEHb 3HAHUM.
JlabopaTopHast | B TedeHue | 5 0aIOB | 5 GamioB — CTYAEHT II0Ka3al OTIMYHbIE
padora 1 ceMeEcTpa HaBBIKA MPUMEHEHUS MOJYYECHHBIX 3HAHUN U
JlabopaTopHasi | B TeueHHE | 5 OANIOB | yyenpii npu pelneHHM MpOg)eCCHOHATBHBIX
pabora 2 cemectpa 3a7a4 B PaMKaX yCBOGHHOTO y4eOHOTO MaTe-
JlaGopaTopHast | B TedeHue | S5 6amioB
pabora 3 cemMecTpa pHasd.
TMaGopatopras | B Teuerue | 5 Ganios 4 Gamna — CTyZIEHT MOKa3aj XOpOLLIHE HABBIKU
pabora 4 cemectpa MPUMEHECHHS TIOTYYCHHBIX 3HAHUW U YMEHUI
JlaGopatopHast | B TeueHue | 5 6amios | PH PelICHHH npodeccuoHaNbHBIX 33734 B
pa6OTa 5 ceMecTpa paMKax yCBOCHHOI'O yLIe6HOFO Marte€pualia.
JlaGoparopuast | B Teuenue | 5 6amnop |3 Oamma — CTyIeHT TIOKasal — yJIOBJe-
pabota 6 ceMecTpa TBOPUTEIIHOE BIIQJICHUE HABBIKAMH TIpUMeE-
JIaGoparopHast | B TedeHHe | 5 0aJUIOB | HEHMs IMOJYYEHHBLIX 3HAHUM M YMEHUWH IIpH
pabora/ cemecTpa peleHn NpoQecCHOHANBHBIX 3a/la4 B paM-
JlaboparopHast | B TeueHHe | 5 OAIOB | kax yCBOGHHOTO y4eGHOrO MaTepHaa.
pabora8 cemectpa 2 6annma — CTYAEHT NpPOAEMOHCTPHPOBAN He-
JOCTaTOYHBIA YpPOBEHb BIAJICHUS YMEHUSMHU
Y HaBBIKAMH TPH pEHIeHUH MpodheccuoHab-
HBIX 33J]ad B paMKaX YCBOEHHOI'O y4eOHOro
MaTepuaa.
0 GaymoB — paboTa HE BBHIMOJTHEHA
NTOI'O: - 50 6an10B -
Kpurtepun oneHky pe3yibTaToB 00y4eHHUsI 110 AUCHMILINHE (32 CeMeCTp):
0 — 64 % or MakcUMaJbHO BO3MOXHOM CyMMBI OalJIoOB — «HEYIOBJIETBOPUTEIHHO»

(HeIoCTaTOYHBIN YPOBEHD JUIsl IPOMEKYTOUHOM aTTeCTallMu MO JUCIUILIUHE);

65 — 74 % 0T MakCUMaJbHO BO3MOXXHOW CYMMBI OajUIOB — «YIOBJIETBOPUTEIHHOY»
(mOporoBbIi, MUHMMAJIbHBIM YPOBEHB);

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOLIO» (CPeIHUN YPOBEHbD);

85 — 100 % oT MakcuMalIbHO BO3MOKHON CYMMBI 0aJlJIOB — «OTJIMYHOY (BBICOKUN, MaKCUMAaJlb-
HBIM YpOBEHbB)

7 cemecTp
Ilpomesicymounaa ammecmavusn ¢ ghopme KII

[To pe3ynpTaraM 3alIUTHl KypCOBOTO MPOEKTa BBICTABIISETCS OLEHKA MO 4-OayibHOW MIKaie
OLICHUBaHMSI

- OLEHKAa «OMIu4HO» BBICTaBIIETCS CTYAEHTY, €CIH B paboTe COAEP:KaTCs JIEMEHTHI
Hay4YHOI'O TBOPYECTBA M JENAIOTCSI CaMOCTOSTENIbHBIE BBIBOJbI, JOCTUTHYThI BCE PE3yJbTaThl,
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yKa3aHHbIE B 33/IaHUH, KQUeCTBO OPOPMIICHUS OTYETa COOTBETCTBYET YCTAHOBJIEHHBIM B BY3€
TpeOOBAHUSAM U TPH 3aAIIUTE CTYIEHT MPOSIBII OTIMYHOE BIaJCHHE MaTepruaioM paboThl U CIIO-
COOHOCTb apryMEHTHPOBAHO OTBEYATh Ha MOCTABJICHHBIE BOIIPOCHI 10 TEME padOThI;

- OIIGHKA «XOpOouio» BBICTABISETCS CTYACHTY, €CIIU B paboTe TOCTUTHYTHI BCE PE3YIlb-
TaThl, yKa3aHHbIC B 3a/laHUU, Ka4eCTBO O(OPMIICHUSI OTYETa COOTBETCTBYET YCTAaHOBJICHHBIM B
By3€ TPeOOBaHUAM U IPHU 3aIUTE CTYIEHT MPOSBIII XOpOILIee BIIAJCHUE MaTepHaioM paboTsl U
CIOCOOHOCTh apIryMEHTUPOBAHO OTBEYATh HA MIOCTABJICHHBIE BOMPOCHI IO TEME pabOTHI;

- OIICHKA «Y0081emBEopumenbHo» BBICTABISETCS CTYACHTY, €CIM B paboTe TOCTUTHYTHI
OCHOBHBIE Pe3yJIbTaThl, yKa3aHHbIC B 33JJaHUU, KaueCTBO O0(OPMJICHUS OTYETa B OCHOBHOM CO-
OTBETCTBYET YCTAHOBJICHHBIM B By3€ TpeOOBAaHUSAM U INPH 3aLIUTE CTYACHT HPOSBHII YAOBIIE-
TBOPUTEIHLHOE BJIaJICHUE MaTepuanoM paboThl U CIIOCOOHOCTh OTBEYaTh Ha OOJIBIIMHCTBO MO-
CTaBJICHHBIX BOIIPOCOB 10 TeMe paboTHI;

- OLEHKa «Hey0081emseopumenbHo» BBICTABISETCS CTYIEHTY, eciliu B paboTe He J0o-
CTUTHYTHI OCHOBHBIE PE3yJIbTaThl, YKa3aHHBIE B 33JJaHUH WJIM Ka4eCTBO OOPMIICHHS OTUYETA HE
COOTBETCTBYET YCTAaHOBJIEHHBIM B By3€ TPeOOBaHUSM, WJIM IPU 3aIIUTE CTYIEHT MPOSBUI He-
YIIOBJIETBOPUTEIHHOE BJIaJICHHE MAaTEPUAIOM paObOThl U HE CMOT OTBETUTH Ha OOJIBIIIMHCTBO T10-
CTaBJICHHBIX BOIPOCOB 10 TeMe PadOTHI.

3 TunoBble KOHTPOJIbHBbIE 32/1aHUSI WJIH HHbIE MATePHAJbl, HE00X0AUMbIe JJIs1
OLICHKH 3HAHUI, yMeHM i, HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH, XaPaAKTePHU-
3yrolue npouecc (GopMrupoBaHUS KOMIIETEHI[UIl B X0/1e 0CBOeHHsI 00pa30Ba-
TeJIbHOM NPOrpaMMBl

3.1 3aganus 1Js TEKyLIero KOHTPOJIS yCIeBaeMOCTH
Tecr
1. Pacuugpyiire ab6peuarypy AUYC:
a) ABTOMaTHYECKHI U3MEPUTEITb YITPABIAIONIMX CUTHAIOB
b) ABromaTH3MpoBaHHAsE MH)OPMALIMOHHO-YIIPABIISIONIAs CUCTEMA
C) ABTOMAaTH3UPOBaHHAS H3MEPHUTEILHO-YIIPABIISIONIAs CHCTEMA

2. Onpenenenne AUYC:

a) CucreMsl, IpeJHA3HAYECHHbIE JUIsl pealli3allMi TEXHOJIOTUN YIIpaBJICHUs NPEIPUITH-
SIMHA

b) Cucremsi, MpEAHAa3HAYEHHbIC Ui YIIPABJICHUS KOJUIEKTMBAMHU JIIOAEH B MpoLEcce
MIPOM3BOJICTBA

¢) CucreMsl, mpeHa3HAYCHHBIC TSI YITpaBJICHUsI 000py1I0BaHUEM

3. ACVYII sTo:

a) ABTOMaTH3MPOBAHHAS CUCTEMA YIIPABICHUS TPEANPUSTHEM
b) ABTOMaTH3MpOBaHHAs CHCTEMA YIIPABJICHHUS IPOU3BOICTBOM
C) ABTOMaTHYecKas CUCTeMa YIpaBICHHS TPEAIPUITHEM

4. Onpenenenue ACYTIL:

a) CucteMsl, peIHa3HAYCHHBIC /IS Peai3allii TEXHOJIOTHIA YIPaBICHUS TPEATIPHITH-
MU

b) Cucremsl, mpenHa3HaYeHHbIC Ui YIPABJICHHsS KOJUICKTHBAMHU JIIOJCH B MPOIECCe
MIPOU3BOJICTBA

¢) Cucremsl, peTHa3HAYCHHBIE [T YIIPABJICHUST 000PYA0BaHUEM

5. Pacnionoxute ypoBHHM aBTOMAaTH3alUU MPEANPUITHS C BEPXY-BHHU3, B MOPSAIKE COOT-
BETCTBYIOILIEM MMUPAMHU/JIE aBTOMATU3AIUU:

a) MES, ERP, MMI, APC, Field
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b) Field, APC, MMI, MES, ERP
c) ERP, MES, MMI, APC, Field

6. [Tepeuncnure nmoacuctemsl ypoHs ERP:
a) AIMUHHCTpAIHs, MAPKETUHT, OyXranTepus, KaJpbl, CHA0XKEHHE, COBIT
b) IIpor3BoICTBEHHBIE MPOLIECCHI, KOMITICKTAIINS, CKJIAJI, SKCILTyaTalns OCHOBHBIX (hOH-

JI0B
C) TeXHOJIOTHYECKHE TIPOIIECCHI
7. llepeuncnure noacuctemsl ypoas MES:
a) AIMUHUCTpAIHsI, MAPKETUHT, OyXranTepusi, KaJpbl, CHaOKeHHE, CObIT
b) [Tpon3BoaCcTBEHHBIE MPOLIECCHI, KOMIUIEKTALUS, CKIIa]], SKCIUTyaTalusl OCHOBHBIX (hOH-
JI0B

C) TexHOMOTHYECKHE TTPOLIECCHI

8. Kakue ypoBHM nupamuibl apTomatuzanuu otHocarcs k ACYTIIL:
a) APC, MMI, MES
b) ERP, MES, MMI
c) MMI, APC, Field

9. Kakue TexHM4eCKHE CPeICTBA UCTIOIB3YIOTCS I opranu3anuu yposHs MMI:
a) SCADA, DCS

b) SCADA, DCS, PLC

c) SCADA

10. Kakas cuctema ynpaBiaeHHUs] HA3bIBAE€TCS aBTOMATU3UPOBAHHOM

a) Cucrtema ympaBiieHHs, B KOTOPOi Bce (DYHKLIUM yIPABICHUS BBITOIHSIIOTCS TEXHHYC-
CKHUMH CPEJICTBAMU

b) Cucrema ynpaBieHus, B KOTOPOI YacTh YHPaBISIOMMX (YHKIMIA BO3JIaracTcsi Ha orie-
patopa

c) Cucrtema, B KOTOPOU YIpaBJICHHE OCYLICCTBIISICTCS HA YPOBHE PHIYaroB U KHOIIOK

11. Kak 0603Ha4ar0TCsl JaTYMKH TEXHOJIOTHUYECKUX MAapaMEeTPOB Ha UX YCIOBHBIX rpadu-
YECKUX 0003HAYEHHUSAX :

a) DP-pacxon, DQ-nasnenue, DT-remneparypa, DL-ypoBenb

b) P-pacxon, Q-naBienue, T-remmneparypa, L-ypoBeHb

c) P-naBnenue, Q- pacxox, T-temneparypa, L-ypoBeHb

12. Kakue mpoTokosisl oOMeHa ucroibiyeT ¢pupma «OBeH» pH nepeaaye TaHHbIX 110 ce-
i RS-485:

a) MODBUS RTU, DCOM, OBEH

b) MODBUS RTU, DCOM, OBEH, PROFIBUS DP

c) MODBUS RTU, DCOM, OBEH, CAN

13. Onpenenenne SCADA-cucTeMBI:

a) TIporpaMMHBI# MakeT, MpeHa3HAYCHHBIH T Pa3pabOTKH HIIH 00ecrieueHust paboThI B
pearbHOM BpEMEHH CHCTeM cOopa, oToOpakeHus, 00paboTKH M apXUBUPOBAaHUS MH(OpMAIUH
00 00bEKTE MOHUTOPUHTA WJIH YIIPABICHUS

b) AnnapaTHO-IPOrpaMMHBIH KOMILIEKC, NpPEJIHA3HAYCHHBIA IS KOHTPOJS 32 XOJ0M
TEXHOJIOTHYECKOTO TpoIecca

) Pactipenenénnas cucrema ynpasiieHHs TEXHOJIOTUIECKUM MPOIIECCOM
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14. ApxuTtekTypa COBPEMEHHBIX CUCTEM cOOpa JaHHBIX M YIPaBICHHUS TEXHOJIOTHYECKHU-
MU [IPOLIECCAMMU:

a) IlenTpanu3oBanHas

b) Pacnipenenénnas

¢) CmerranHas

15. Ocuorubie pynkunu SCADA-cucTemsr:

a) KoHTposb mapaMeTpoB, aBTOMAaTHYECKOE PETryJIHPOBAHUE M AUCTAHIIMOHHOE yIpaBJie-
HUE HUCIOJHUTEIbHBIMI MEXaHW3MaMH, CUTHAIIM3AINS aBAPUHHBIX OTKIOHEHUH, OJOKUPOBKH,
pacuér TEXHUKO-3KOHOMUYECKUX MapaMeTpoB U nepenada ux B ACVYII, apxuBupoBanue, neyaThb
OTYETOB.

b) KoHTposb mapaMeTpoB, CHTHAIN3AIINS aBAPHHHBIX OTKJIOHCHHH, OJIOKHPOBKH, pacuéT
TEXHUKO-IKOHOMHMUYECKUX MapamMeTpoB U nepenada ux B ACVYII, apxuBupoBaHue, neyatb oT4é-
TOB.

C) ABTOMaTHYECKOE PEryJIMpPOBAHUE U TUCTAHIIMOHHOE YIPABJICHUE UCIIOTHUTEIBHBIMU
MEeXaHU3MaMHu

16. HazoBute Hanbomnee kpynHbIx pazpadoturnkoB SCADA-cucreM:
a) Siemens, Allen-Bradley, Yokogawa, Mitsubishi, Omron, AdAstra
b) Microchip, ST microelectronics, Texas Instrument, NXP

) Renesas, Hitachi, Freescale, Infineon, Fujitcu

3ammTa 1200paTOPHBIX PadoT
1. OcHosmbie npuemvl pabomsl 6 cpede npoecpammuposarus ILJIK
1) [opsiaok co3gaHust mpoeKTa
2) Hacrpoiika coeqHEHUS C 1IEIEBBIM KOHTPOJIIEPOM
3) Iosicuute nops ok 3arpy3ku npoekra B [1JIK.

2. Opeanusayus 3aMKHYMbIX CUCEM Pe2yTUupO6anus

1) TlosicHWTE aNTOPUTM YHCIO-UMITYJIBCHOTO CIoco0a YIpaBICHHsS MOLIHOCTHIO B
Harpyske.

2) AnropuT™M pabOThI peJIeHHOTO PETyIsITOpa.

3) Kax ompenenuts TpeOyeMyro 4acTOTy AUCKPETH3AIUU 3aMKHYTOH CUCTEMBI?

4) HazoBuTe MakCUMaJIBHYIO 9acTOTy nuckperu3anuu koutpoepa CITK-207.

5) OnummMre Ha3HaYEHKME BXO/I0B U BbIX010B BcTpoeHHoro 1N /I-perymnsropa.

3. Paboma co ecmpoennoli guzyanuzayueri

1) IMopsitok co31aHksI MHEMOCXEMBI.

2) [lepeuncnute OCHOBHEIE rpaduuecKre MPUMHUTHBBI TPaQUIECKOTO PEAAKTOPA.
3) [Mopsimok meicTBUil IpH SMYIISIITUN JUCKPETHBIX BX010B U BbIxo10B [TJIK.

4) TTopsimok AefCTBUI TPpH IMYJISIIMK aHAIOTOBBIX BX0J10B U BbIxo 0B [1JIK.

5) Iopsimok co3aanus Web-BU3yaIn3alivH.

4. Paboma c yoanéHHbIMU MOOVIAMU 8600A-8b1600d

1) Vkaxkute MapKHpPOBKY M OCHOBHBIC XapaKTEPHCTUKU YIAJICHHBIX MOJYJIEH BBOJa-
BBIBO/Ia, IPUCYTCTBYIOUIUX Ha JJaA0OPATOPHOM CTEHJE.

2) HazoBute ¢usndeckuii nHTEpdeiic, UCIONb3yeMblil Uil OpraHU3aIMK pacipeaeaéu-
HOM CHCTEMBI YIIPaBJICHUS U NMEPEUUCIUTE €r0 OCHOBHBIE XapaKTEPUCTUKU.

3) HazoBure mpoTOKOJIbI OOMEHA JaHHBIMU, MOAJIEPKUBACMbIC YAAJCHHBIMH MOAYJISIMU
BBO/Ia-BBIBO/IA.

4) ®opmat komana nporokonra MODBUS RTU.

5) [lepeuncnure KOoIbl OCHOBHBIX KOMaH ] oOMeHa 1o npotokorry MODBUS RTU.
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5. Yoanennoe ynpasnenue uacmommnvim npeoopazosamenem

1) Ha3znaueHue u cxema NoAKIIOYEeHUs mpeoOpaszosarens yactotsl [TUBI.
2) OCHOBHBIE PEXXUMBI PaOOTHI TPEOOPa30BATENS YACTOTHI.

3) Ha3nauenue nununit uarepdeiicos [TYB1.

4) IMopsimok HacTpoiiku peructpos [TUBI.

5) Anpecarus u popmat ynpasinstomero peructpa [TUB1.

6) Anpecarus u opmat peructpa qanubix [TUB1.

6. l[lepeoaua danmnvix 6 SCADA-cucmemy uepez OPC-cepsep

1) Yro Takoe cepsep?

2) Haznauenue OPC DA u OPC HDA cepBepos.

3) Iopsnox nactpoiiku OPC cepsepa

4) HazoBuTe yHUBepCaJlbHbIE MEXaHU3Mbl OOMEHa NAaHHBIMU MEXAY TNPUIOKECHHUIMHU,
npumensiemble B SCADA-cuctemax.

7. Coz0aHue muemocxem

1) Yto u3 cebs npeacTaBiIsieT MHEMOCXeMa?

2) Ilopsanok co31aHNs MHEMOCXEMBI.

3) Hacrpoiika 1mikan mapameTpos.

4) O6paboTka 3HaYeHUH B POpMyIIax.

5) OtobpakeHue mapaMeTpoB Ha MHEMOCXEME.
6) AHMMAIUSI MHEMOCXEM.

7) Co3nanue TpeHpa.

8. [locmpoenue omuémog

1) Macrep oT4eTOB.

2) OOure TpUHITUITBI CO3/TaHMs OTYETOB.

3) PacimpenHsie criocoOb 00pabOTKH OTYETOB.
4) HenpephIBHO-TIEPUOANYECKUI OTUET.

5) OT4eT ¢ KOJTOHKaMH.

6) UHTEepaKkTHBHBIC OTYETHI.

IIpakTuyeckue 3aHATHS
I_[e.m,}o MPAKTUYCCKUX 3aHSTUN ABIACTCS PCHICHUC 3aaaY IO TCMATUKC 3aHATHSA, BbIIOJI-
HEHHUE MOJATOTOBUTENIBHBIX Olepaluii, HEOOXOAUMBIX NJIsi MPOBEIEHUsl JabOpPaTOpHBIX PadoT,
TaKUX KaK: MpeBapUTEIbHBbIC PAacUEThl; COCTABICHUE OJIOK-CXEM alrOpUTMOB; HAIMMCAHUE HC-
XOJIHBIX TEKCTOB NMPOTPAMM.

TeMbl TPaKTUYECKUX 3aHITUI:

1. Ocnosnuie npuemuvl pabomet 6 cpede npoecpammuposanus IJIK.
2. Opeanuzayus 3aMKHYMbIX CUCEM Pe2yIUpo8anus

3. Paboma co ecmpoennoii gusyanrusayueti

4. Paboma ¢ yoanénHulMu MOOYIAMU 8600A-8b1600d

5. Yoanennoe ynpasnenue uacmommnvim npeobpazosamenem

6. Ilepeoaua oannvix 6 SCADA-cucmemy uepez OPC-cepsep

7. Cozoanue muemocxem

8. I[locmpoenue omuémos

KypcoBoii npoekT
peanuzyercs B popMe IPaKTHUECKON TOTOTOBKH
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Hcxoanble JaHHBIE VIS IPOEKTHPOBAHUS

Pa3paborate mporpaMMHOe oOecrieueHue CUCTEMbI YIPaBICHHSI TEXHOJIOTUYECKUM MPO-
LIECCOM.

Cucrema yrmpaBieHHs TEXHOJIOTMYECKUM MPOLIECCOM JOJIKHA 00ecreynBaTh:

— yIpaBlieHHE BCEMU pEKUMaMH pabOThl TEXHOJIOIMYECKON YCTaHOBKH;

— TaJbBAaHMYECKYIO Pa3BS3Ky BXOJIOB M BBIXOJOB CHUCTEMBbl YIPAaBJICHUS OT IOJIEBBIX
JATYUKOB U CHJIOBOTO 00OPYI0BaHUS YCTaHOBKH;

— HAJIWYHME NOJCUCTEMBI IPOTUBOABAPUIHBIX 3AIUT.

Kpowme Toro, B mpoeKkTe TOMKHBI OBITh IPOU3BEIEHBI PACUETHI CHIIOBBIX KOMMYTHPYIO-
IIMX 3JIEMEHTOB, U BBIMOJIHEH 10AOOp JAaTYUKOB, CHJIOBOTO KOMMYTHPYIOIIETO 000PYIOBaHUS U
UCTIOJTHUTENIbHBIX MEXaHU3MOB TEXHOJIOTMYECKON YCTAaHOBKH.

BapuanTsl 3a1anuii

3aganue Nel «YnpaBiieHHE AOCTYIIOMY

PeanuzoBath nporpammy ynpaBieHHs CIBUKHBIMU BOPOTAMH C IPUBOJIOM U PyYHBIM
ylnpasiieHueM. BopoTta ynpaBisioTcest ornepatopoM Ipu BbE3/€ U BbIE3/Ie TPAHCIOPTHBIX CPEACTB.

Kunonku OTKPBITH u 3AKPBITD, B nomenieHnr KOHTPOIBHOTO MYHKTa, HHULIUUPYIOT
JIBIDKEHUE BOPOT B COOTBETCTBYIOILIEM HAIIPABICHUH, €CIIM OHU HE IEPEMEIIAIOTCs B TPOTHUBO-
MOJIO’KHOM HampaBieHud. [lepemenienre BOpoT 3aBepiaercs 100 Mpu NOMOIIN KHOMKH
CTOII, 1160 COOTBETCTBYIOIIUM KOHLIEBBIM BBIKIIIOYATEIIEM.

Heo6xoaumo ob6ecrednTh BO3MOXKHOCTH MPEPHIBAaHUS JTI000TO IEPEMEIICHHS BOPOT MPH
MOMOIIH 3AIIUTHOTO HAKUMHOTO BBIKITIOUaTens. OH MpeoXpaHseT JoAel OT TpaBM U UMYIIIe-
CTBO OT MOBPEXJIEHUS IPU 3aKPBITHH BOPOT.

PeannzoBaTh 1ONOIHUTEIbHBIC PYHKIUU:

- IPUMEHEHHE 3aIUTHOTO HAXKUMHOTO BBIKITIOUATENsl IPEPHIBAET 3aKpbIBAHUE BOPOT;

-3a MATh CEKYH/I /IO OTKPBITUS MM 3aKPBITHS BOPOT 33JIeHCTBYETCSl CUTHAJ Masika, CBU-
JETeNbCTBYIOIINM 0 Hauase IBUKEHUS U MPOJIOJDKAIOIINI MUTATh 10 OCTAHOBKHU BOPOT.

3ananue Ne2 «KoHTpOIb MECT /JIsI CTOSTHKH aBTOMOOUIICH»

Peanu3oBaTh mporpamMmy AJisi CUCTEMBI KOHTPOJISI CBOOOTHBIX MECT Ha aBTOCTOsIHKE. Ha
ABTOCTOSTHKE UMEETCS B PaCOPSHKEHUH OIpe/IeJIeHHOE KOJIMYECTBO MECT JIJIsl CTOSIHKH aBTOMO-
ouneil. BxoaHoi cBeTodop J0HKEH aBTOMAaTUYECKH MEPEKIII0YaThCs C 3€JIEHOT0 Ha KPACHBIH,
KOrJia Bce MecTa 3aHsThl. Kak Tobko MecTa CHOBa 0CBOOOXKIal0TCs, BhE3]] CHOBA 0OecreynBa-
€TCsl BKIIIOYEHUEM 3€JIEHOTO CUTHAJA.

Breskaroiue 1 Bple3Karolue aBTOMOOUIN OJCYUTHIBAIOTCS C IIOMOILBIO C TOMOUIBIO
¢oronatunkos 11 u 12. [Ipu Bbe3ne aBToMoOmIs cpabatsiBaeT naTuuk 11 1 cyeTynk aBTOMOOH-
Jielt yBenMuuBaeTcs Ha 1, a mpu BeIe3ie aBTOMOOWIIS - [2 cueTunk ymeHbIaercs Ha 1.

[Ipu nocTrkeHUU YCTAaHOBIIEHHOTO IMapaMeTpa MEePeKIIouaeTcsi CBeTO(OpPHOE YCTPO-
ctBo Ha Beixoze Q1. C moMomibio kHOMKY 13 3HaUueHne cueTyrka u Beixo Q1 MoryTt ObITh
COpOIIICHBI.

Hcnonb3yemble KOMITOHEHTHI:

11 — poromarunk «Bbe3m» (3aMBIKAIOIINIA KOHTAKT);

12 — hboTonmarunk «Bpie3p» (3aMBIKAIOIINIT KOHTAKT);

I3 — kHOMKA cOpoca (3aMBIKAIOIINI KOHTAKT);

Q1 - pene cBetodopa (mepeKTrOYaronuii KOHTAKT).

Peanu3oBaTh NOMOTHUTENbHBIC (DYHKIIUU:

- TeKyIllee 3HaueHue CUeTYNKa 0TOOpakaTh Ha AUCIIIIEE KOHTPOJLIEPa;

- MAKCUMaJIbHOE 3HAYEHUE CYETUUKA MOKET U3MEHATHCS MPOU3BOJIBHO;

- 3anpeniarb Bbe3/, KOIla CTOSHOUYHbIE MECTa 3aHSThHI,

- CTOSIHOYHBIE MECTa 3ape3EPBUPOBAHBI JUIsl CIIYKAIIUX MPEATPUITHS.

3ananmne Ne3 «YmpasneHue 3arpy3koit OyHkepa»
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PeanuzoBaTh mporpaMmy aBTOMaTUYECKOrO YIPaBJICHUSI U KOHTPOJIA 3arpy304HbIMU
yCTpoHCTBaMH OYHKEPOB M3BECTH MJIM IIEMEHTA. ByHKEpHI 3aIOJHSIOTCS Yepe3 3arpy30uHbIi
IIJIAHT TPY30BOT'O AaBTOMOOMJISL.

[Ipouecc 3arpy3ku HaYMHAETCA TOJBLKO TOTAA, KOT/1a BKIIIOUEH J1€0JIOKUPYIOIINUNA BBIKIIIO-
yatelnb Ha Bxoze [1 1 3arpy304HbIi MITAHT HAATIEKAIUM 00pa30M MOAKIIOUEH. SI3pIYKOBBIN
KOHTAKT Ha 3arpy304YHOM LITYI[EPE CUTHATU3UPYET, IPAaBUIBHO JIU 3aTPy30YHBINA UIAHT COEAH-
HEH ¢ OyHKepOM. DTOT CUTHAJI CYATHIBAETCS B KOHTPOJUIEp uepe3 Bxos 12. 3aremM oTKpbIBaeTcs
3anopHbIi K1anad Ha Q2. OqHOBpEeMEHHO BBOAMUTCS B ACHCTBUE BHITYCKHON (uibTp Ha Q1. OH
JIOJI’KEH OBITH BKJIFOUEH B TEUEHHUE BCETO MpoIlecca 3amoaHeHus. Tenepb U3BeCTh WM [IEMEHT
MOJKET 3aKauuBaThcs B OyHKep. Eciau OyHKep MOJIOH, TO 3TO CUTHAIM3UPYETCS Yepe3 Mpeesib-
HBII BBIKITIOYATEh YPOBHS 3aN0THEHUS Ha Bxoe [3. 3ByKoBO# curHall coo0IIaeT oneparopy,
YTO JI0 aBTOMATUYECKOTO 3aBEpPUIECHHUSI IIPoIiecca OcTanoch 99 cekyna. B TeueHnue 3Toro BpeMeHu
JIOJKEH OBITh 3aKPBIT KJallaH Ha TPYy30BOM aBTOMOOMIIE, U OCBOOOIUTHCS OT CONEPKUMOTO 3a-
IPY304HBII IUTaHT. 3BYKOBOI CUTHAJI MOXKET OBITH JOCPOYHO OTKIIIOUEH C MIOMOIIBIO KBUTHPY-
IolIel KHOMKH Ha Bxoje 16. Wnu oH OyeT aBToMaTHYECKH BBIKIIIOYEH Yepe3 25 CeKyH/I.

Ecnu mmanT HEe yaanock CBOEBPEMEHHO OCBOOOIUTH, TO Yepe3 KHOMKY Ha |5 MOXKHO BBI-
IIOJIHUTH aBapUHHOE 3aloJHEHNE B TeueHHue 30 CEKyHI.

KoHTpoab u30bI1TOYHOrO JaBiieHus B OyHKepe TaKkyKe aBTOMAaTHYECKH OTKIIIOYAET MPo-
I[ECC 3aMOTHEHUS. DTO 0TOOpakKAETCs C TIOMOIIBIO CUTHATBHOM JIaMITbl Ha Q4.

Hcnonb3yemble KOMITIOHEHTHI:

11 — neGnokupyromnii BEIKITIOYATENh (3aMBIKAIOIINN KOHTAKT);

12 — 13BIYKOBBIN KOHTAKT 3arPy3049HOTO MITYIEpa (3aMBIKAIOITUN

KOHTAKT);

I3 — mpenenbHBIN BBIKITIOYATEIh YPOBHS 3aNIOJTHEHUS (3aMBIKAIOIIIANA

KOHTAKT);

14 — BEIKITIOUATETH M30BITOYHOTO AaBICHUS (Pa3MBIKAIOIINA KOHTAKT);

IS5 — kHOIKa aBapUITHOTO 3aMOMHEHUS (3aMbIKAIOIINI KOHTAKT);

16 — KHOTIKa KBUTHPOBaHUSI 3BYKOBOT'O CUTHaIA (3aMBIKAIOIINA KOHTAKT);

Q1 - punbTp;

Q2 — 3anopHbIit KIanaH;

Q3 — 3ByKOBOIi CUTHAI;

Q4 — cBeTOBOI CHTHAII H30BITOYHOTO JTABICHUS.

3ananue Ne4 «YrmpaBieHue O€TOHOMEIIATKON

PazpaboTtars mporpaMmy yrnpaBieHUs] MELIIAKON CTPOUTENbHBIX cMecel. C TOMOIIbI0
MEePeKIIIoYaTeNs peKUMOB PabOThl MOKHOBBIOPATh aBTOMATHUECKUN PEKUM WIIH PEXKUM PYIHO-
ro ynpasieHusi. HeucnpaBHOCTH CUTHAIM3UPYIOTCS C MOMOIIBIO JaMIIbl U aBapUMHOTO 3BYKO-
BOT'O CUTHAJIA.

Ecnu nepexirodarens pexxuMOB pabOThl HAXOAUTCS B MOJIOKEHUH «ABTOMATHKA» (BXOJI
I1), To memanka (Ha Q1) 3amyckaeTcss HeMeIJICHHO. ABTOMAaTHYECKUI PEKUM O3HAYAET, YTO
MEIIagKa BKIIIOUASTCS M BBIKIIIOUACTCS Uyepe3 3aJaHHble HHTepBaibl BpeMeHu (15 cexyHm —
BKIIOYeHa, 10 cexyHa — may3a). Memanka paboTaeT ¢ STUMU WHTEpBaJIaMu, TIOKa TEPeKIroYa-
TeNb PEXKUMOB pabOTHI He OyeT nepeBeieH B nonoxkenue 0. B pexxuMe npsiMoro yrpaBieHUs
(12 — monoxenwue «I[Ipsimoe ynpaBiacHHE») MeIanKa padoTaeT 0e3 yuyeTa HHTEPBAIOB BPEMEHH.
[Tpu cpabarbiBaHUY aBTOMATA 3alIUTHI ABUTaTENs (Ha [3) BKIIFOYaeTCs 1aMIia CUTHATM3AIUN O
HeucrnpaBHocTH (Q2) n aBapuiinbIil 3BykoBoM curHai (Q3). IHTepBalbl, C KOTOPBIMH T01a€TCS
3BYKOBOM CUTHAJI, yCTAHABJIMBAIOTCS C IOMOIIbIO JaTYMKA TAKTOBBIX UMITYJIBCOB Ha 3 CEKYH/JIBI.
3BYKOBO# CHUTHAJI MOKET OBITh TIPEPBaH C MOMOIIBIO KHOMIKK cOpoca Ha Bxone 14. Ecnu newnc-
MPABHOCTh YCTPAHEHA, TO CUTHANIbHAS JIaMITa U 3BYKOBOW CHUTHAII CHOBA COPACHIBAIOTCS.

C nomotpbto KHONKH «KOHTpOJIb aBapuiHON CUTHAJIM3ALMW» HA BX0o€ IS MOXkHO TTpoBe-
PUTH KaK CUTHAIIBHYIO JIAMITY, TaK U 3BYKOBOUM CHTHAI.

Hcnonb3yemble KOMITOHEHTHI:
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11 — nepexmroyaTens peKUMOB «ABTOMATHKA» (3aMbIKAIOLIMI KOHTAKT);

12 — mepexmouaTens peKUMOB padboTHI — mojoxkenue «IIpsmoe

yIpaBlieHUE» (3aMbIKAIONINI KOHTAKT);

I3 — aBapuiiHbIIl KOHTAKT aBTOMATa 3aIlUTHI ABUTATENS (3aMBIKAIONTUH KOHTAKT);

14 — xHOTIKa cOpOCca 3BYKOBOTO CHTHANA (3aMBIKAIOIUI KOHTAKT);

15 — xHOTIKa TPOBEPKH (PYHKITMOHUPOBAHUS aBAPUHHON CUTHAN3AINHI 3aMbIKAFOIITHI
KOHTAKT);

Q1 — memanka;

Q2 - curnanpHas amina;

Q3 — aBapuiiHbIN 3ByKOBOW CHTHAJ.

3ananue NeS «YmpaBieHHE MOAHEMHON TIaT(HOPMOIL»

PeanuzoBaTh nporpamMmy yrpaBieHHs OIbeMHOM maaTdopmMoii. J{ist KOHTPOIIst 30HbI
nepeMenieHus MoJbeMHOMN TIaT(GOPMbI YCTAaHOBIIEHO HECKOJIBKO MapajlieIbHO BKIIFOUEHHBIX
JTATYUKOB (HATP., YIbTPA3BYKOBBIX ).

[Tonwemuas mardopma ¢ TOMOIIbIO KHOIOK MOKET MEepEMEIaThCsl BBEPX MIIM BHU3.
Jlia storo ko Bxony I1 noaxnroueHa kHonka «BBepx», a ko Bxoay I3 — knonka «BHuz». Coor-
BETCTBYIOIIEE KOHEUHOE TOJI0’KEHUE PACIIO3HACTCSI KOHEUHBIM BhIKII0YaTeneM. KoneuHblil BbI-
KITIF0YaTelNb Ha BXoe [2 — 1ys BepXHero nojioskeHus at(opMbl, KOHEYHBIN BBIKITIOYATETh HA
BxoJie 14 — ayig HuxkHero noxoxeHus. Eciau koHeyHoe moi0KeHre JOCTUTHYTO, TO ABUTaThCS
MO>KHO TOJIbKO B IPOTHBOIIOJIOKHOM HamnpasieHud. Hanpapiienue nepeMeiieHus 3a1aeTcs ue-
pe3 knonku Ha I1 u 13. C momomntsto kHOKK «CTom» Ha [7 minardopmMy MOKHO OCTaHOBHT.

VY IbTpa3BYKOBBIE TATYUKU JIJIs1 KOHTPOJIS 30HBI IEPEMEIEHUS TUIaT(HOPMBI TTOIKITIOYCHBI
k [5. Ecnu natunkamu pacrmio3HaeTcs MpensTcTBre, TO margopma ocranaBiuBaetcs. Ho ee
MO>KHO MepeMeniaTh B PyYHOM PEKUME, €CIU KIJIaBUILIA HAITPaBJICHUS Ha)XaTa J0JbIIe 2 CeKYH/I.
OnHako, eciii Ha)kaTa KHOIIKA aBapUHOTO OCTaHOBa Ha 17, To TutardopMa ocTaHABIUBACTCS
HEMEIJICHHO U HE MOXET OOJIbIIIE epEeMENIaThCs ¢ TOMOIIbIO KHOTIOK HAIIPABIICHHUS, TIOKA HE
OTIIyIlleHa KHOIIKA aBapHITHOr0 ocTaHoBa. [[j1s mydrero pacro3HaBaHus TOTo, 4TO miiaTdopma
JBUKETCS, aKTUBU3UPYETCS IPEeAypeAUTENIbHOE CUTHANIbHOE ycTpoicTBO Ha Q3. Ecnu nunat-
dbopma IBIKETCS BBEPX WM BHH3, TO MUTAET IPEAYIPEAUTEIbHBINA CBETOBOM CUTHAI Ha Q3.

HcnonbzyeMble KOMIIOHEHTHI:

11 — xHOTIKa «BBEpXx» (3aMBIKAONINI KOHTAKT);

12 — BepxHUIT KOHEUHBIH BBIKITIOYATEIh (3aMBIKAIOIINIA KOHTAKT);

I3 — xHOTMIKa «BHU3Y (3aMBIKAIOIINI KOHTAKT);

14 — HUKHUN KOHEYHBIN BBIKJIIOYATENb (3aMBIKAIOIUNA KOHTAKT);

IS5 — naTunky (pa3MbIKAIOIINE KOHTAKTHI);

16 — kHOMIKa «CTOM (3aMBIKAIONTNI KOHTAKT);

I7 — xHOTIKa aBapHITHOTO OCTaHOBA (3aMBIKAIONTUN KOHTAKT);

Q1 - mraropma BBepx;

Q2 - mnardopma BHU3;

Q3 — mpeaymnpexxaaronIiii CBETOBOM CHTHA.

3aganne Ne6 «HamomHuTennHas CTaHIIAI)

PeanuzoBath mporpamMmy yrpaBlIeHUsI HAMOJHUTEIbHON cTaHlel. KoHTeiHep 3amosHs-
eTCsl ABYMS BUJIaMU MIPEAMETOB, JI0 JOCTUKEHUS 3aIaHHOTO KOJIMYECTBA MO KaXIOMY U3 HHX.
[Tocne Toro, Kak Bce MpeaAMeThl OyIyT MOJIO0KEHBI B KOPOOKY, OHA MEPEBO3UTCS Ha CTAHIUIO
yImakoBKU. TpaHCOPTEPHI MOJAOT MPEMETHI OOOMX THUIIOB K KOHTEHHEDY.

JIns 3anoyiHeHUsT KOHTEHHepa Kakaasi MO3UIUs IOCTABIISIETCSl TPAHCIIOPTEPOM K KOHTEM-
Hepy. [locnenoBarenbHOCT NaJCHUS IPEAMETOB B KOHTEHHED SBIISICTCS IIPOU3BOJIBHOMN.

Bce npenmertsl, majaromye B KOHTEHHED, MOACYUTHIBAIOTCS JATUUKOM.

Jlucruieir Moyt TOJDKEH 0TOOpaXkaTh, CKOJIBKO MPEIMETOB Ka) 100 TUMa ObLI0 MO-
CYMTAHO U CKOJIBKO BCETO MPEIMETOB HAXOIUTCS B KOHTEHHEDE.
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Jlatuuku Ha (HOTOAIEMEHTaX MOAKIIOYAl0TCS K 1ByM nudpoBeiM BxoaaMm I1 u 12 u o6Ha-
PYXMBAIOT aJICHNUE TPEAMETOB B KOHTEHHED.

JIBa cyeTunKa MOJICYUTHIBAIOT OTACIIBHO MPEAMETHI ABYX OTACJIbHBIX TUIIOB MPU UX Ta-
JIEHUU B KOPOOKY.

[Topor BKJIIOUEHHS KaXKIOTO CUETYMKA 33/1a€T MAKCUMAJIbHO BO3MOXHOE KOJIMYECTBO 110
KaXKIoMy Tuily npeamera. [locne 3amonHenns KOpoOKH TpaHCIIOPTEP BKIIOYAETCS Ha JIECATH Ce-
KYHJI JUTSI IEpEMEIIICHHs 3aII0JTHEHHON KOPOOKH Ha YITAKOBOYHYIO CTAHIUIO U JJISI IEPEMEIICHUS
IyCTOr0 KOHTEMHEPA HA HATIOJIHUTENbHYIO CTAHIIUIO.

Ha mucnnee cnexyer oToOpaxkars 001iee KOINIECTBO MPEIMETOB U YUCIIO MMPEAMETOB
Ka)KJIOTO THUIIA.

IToporu BxitoueHus cuetuynkoB Bl u B2 onpenenstor MakCUMalbHOE YUCIIO IPEIMETOB
KQKJIOTO TUIIA, TOAJIEXKAIIUX Pa3MELIEHUIO B KOHTEHHEPE.

[upuna ummynbca (TH) nHTEpBaTLHOTO pejie ¢ 3aIlyCKOM 10 (POHTY OMpeeisieT Ipo-
JOJKATEIbHOCTh NIEPEMEILIEHUSI TPAHCIIOPTEpPA.

3aganue Ne7 «OcBellleHHUE U CUTHAIU3aINA )KIJIOr0 JOMa

Pa3paborats mporpammy [Tl yIpaBlieHUsI BHEITHAM U BHYTPEHHUM OCBEIIEHUEM JKUJIO-
ro goMa. B ciydae oTCyTCTBUS X0351€B UM B TEMHOE BPEMS CYTOK OHO JJOJKHO CUTHAJIU3UPO-
BaTh O MPUOIMKCHHUHN JTIOIeH. Uepe3 CUTHAIN3aTop MepeMEIICHHs U KOHTaKT TPEBOTH YCTaHOB-
KU TPEBOKHOM CUTHAJIM3AllMK BKIIIOYAETCS BHEILIHEE M BHYTPEHHEE OCBEILICHUE.

Bremnee ocBerienne pasaeneno Ha Tpu oonactu (Q1, Q2, Q3). [lnst kaxmoit obnactu
HCITOJIB3YETCsl COOCTBEHHBIN curHanu3arop nepemenienus (12, 13, 14). Eciu Ha onpeneneHHoM
WHTEpBaJie BPeMEHHU CpadaThIBaET OJIMH U3 ITUX CUTHATU3AaTOPOB, TO COOTBETCTBYIOIIEE BHEIII-
Hee OCBellleHuE BKItoUaeTcs: Ha 90 cexyH/I.

Jlnana3oH BpeMEHH 3a4a€TCsl Yepe3 BCTPOECHHBIE Yachl peabHOro BpeMeHnu (¢ 17:00 no
7:00). braromapst cymepedHoMy pelie Ha Bxoje [1 rapanTupyercs, 4To BKIIOUEHHUE TPOUCXOIUT
TOJIBKO B TEMHOE BpeMs CyToK. Ha Bxon IS moakitoueH 4eTBepThiid CUTHAIM3ATOP IepeMeEILIe-
HUS, KOTOPbIH HE3aBUCUMO OT BPEMEHU U TEMHOTHI BKJIIOUAET BCE TPU BHEIIHUX OCBELICHUS Ha
90 cexyH/.

Bremnue ocBenieHus BKIO4aroTCs Takke Ha 90 ceKyH1 yepe3 KOHTAKT TPEBOTH yCTa-
HOBKH TPEBOXKHOW CUTHaNIM3aIuu Ha Bxoje 16. KpoMe Toro, mocine oTKIIF0OUeHUs] BHEITHETO
ocBelleHust Ha 90 ceKyH/]1 BKIIIOYAEeTCsl BHYTPEHHEE OcBelleHne. Yepes curHanu3arop nepemMe-
[ICHUS Ha BXOJIe IS5 ¥ KOHTaKT TPeBOTM BHYTPEHHEE OCBEIICHUE BKIItouaeTcs Ha 90 cekyH He-
MEJIEHHO.

Hcnonb3yembie KOMITOHSHTHI:

11 — cymepeunoe pene (3aMbIKAIOIINI KOHTAKT);

12 — curnanuzarop nepemenieHust 1 (3aMbIKarOIUI KOHTAKT);

I3 — curnanmsartop nepemenieHus 2 (3aMbIKAIOMUNA KOHTAKT);

14 — curnanuzaTtop nepemenieHus 3 (3aMbIKaIOUNA KOHTAKT);

IS5 — curnanmsartop nepemenieHus 4 (3aMbIKAIONUNA KOHTAKT);

16 — KOHTAaKT TPEBOTU YCTAaHOBKH TPEBOKHOM CUTHAIM3ALNU (3aMBbl-

KaroIIUi KOHTAKT);

Q1 - BuemHee ocBernieHue 1;

Q2 — BHemIHee OCBEIICHUE 2;

Q3 - BHemIHEE OCBEIICHUE 3;

Q4 — BHyTpEeHHEE OCBEIIICHHE.

3ananue Ne§ «KoHTpOIb NTUTEILHOCTH MOIKIIOUEHUS MOTpeOuTeNnel (Harpy3Ku)»

Pazpabotars nporpaMmy 00ecreuuBalOIIyI0 BKIIOUEHUE TOTPEOUTENEH SIEKTPUIECKOM
SHEpPIruM Ha ONpeAEICHHbIM HHTepBaJl BpeMeHu. Eciin 3a1anHoe BpeMs IPEBBIIIEHO, TO KOH-
TPOJIJIEp aBTOMATUYECKH OTKIIIOUAET MOTpeOuTeneil (HarpysKy).

23



[TJIK KOHTpOIMpyeT JIMTENbHOCTh BKIIOUEHUS MPUCOSANHEHHBIX ToTpeduTeneit. s
OTJIEebHBIX MOTpeOuTENel MOKET ObITh 331aH0 paznuyHoe BpeMst. KaxkjoMy BbIXOly cTaBUTCS B
COOTBETCTBHUE BXO/I, T.€. €CIIM HAXaT BBIKJIIOYaTENIb Ha BXoJie [1, To HeMenieHHO BKIIIOYaeTCs
noTpedutens Ha Q1. B TeueHne 3a1aHHOrO HHTEpBAJIa BPEMEHHU MTOTPEOUTENh MOXKET MPOU3-
BOJIBHO YaCTO BKJTFOYATHCS U BRIKITIOYATHCS. HO ecii MHTepBasl BKIIFOUEHUS TIPEBBIIICH, TO KOH-
TPOJIJIEP aBTOMATHUECKH OTKJIFOYAET 3TOT0 moTpeduTens. OctanpHbie BXOAB! U BIX0ObI (12, 13
Q2, Q3) cBsa3aHbI IpYT C APYTOM TAKHM XKe 00pa3oM.

3aBepiieHue 1e0I0KUPOBKU PEATU3YETCsI CICTYIONUM 00pa3oM:

Uepes BCTPOCHHBIN B KOHTPOJUIEP CUETYHUK YCTAaHABIMBACTCS TEKYIIAs [UTUTEILHOCTD
BKJIIOUEHUS ITyTEM MOJa4M KaKyI0 MUHYTY Ha CUETYMK UMITYJIbCA TaTYMKOM TaKTOBBIX UM-
MyJa6COB. TeM caMbIM MOKET OBITh IOJCYUTAHO YUCIIO MPOIICIIINX MUHYT. 3aJJaHHOE TPaHNY-
HOE 3HAYEHHE COOTBETCTBYET MaKCUMAIbLHOM JNIUTEILHOCTH BKItOUeHUs (Harp., 120 = 120 mu-
myram g Q1). Korma 3To 3HaueHne cyeTurka JOCTUTaeTCs, MoTpedouTens oTkitouaercs. [o-
TPEOUTENIh OCTAETCs 3a0JJIOKUPOBAHHBIM JIO TEX MOP, IMIOKA Yepe3 pesie BpeMeHH He Oy/eT naHa
KOMaH/1a Ha Ae0JI0KUPOBKY (HAIp., Kbl AeHb B 6:00). UTOOBI 1aTh CUTHA O TOM, YTO MaK-
CUMaJIbHOE BpeMs BKJIIOUEHHS CKOPO UCTEUET, K BbIxoay Q4 moakioueHa TONOJHUTENbHAs CUT-
HaJbHAS JTaMIIa, KOTOpasi HAUMHAET MUTATh 3a 15 MUHYT 0 UCTCUCHUS BPEMCHH.

Hcnonb3yemble KOMITOHEHTHI:

11 — BBIKITFOUATEND [T TOTpeOuTENs | (3aMBIKAIONUI KOHTAKT);

12 — BEIKITIOUATENH )1 TOTPEOUTENS 2 (3aMBIKAIOIINI KOHTAKT);

I3 — BBIKITFOUATEIND [T TOTPEeOUTENs 3 (3aMBIKAIONINN KOHTAKT);

Q1 - moTpeburens 1;

Q2 — notpebuTtens 2;

Q3 — moTpedurens 3;

Q4 - curnanpHas J1amra.

3aganue Ne9 «CucreMa KOHAMLIIMOHUPOBAHUS BO3AYXa»

Pa3zpaborats mporpammy ympaBieHHS CUCTEMON KOHIUITMOHUPOBaHM Bo3ayxa. Cucre-
Ma - MOJIaeT B MIOMEIICHUE CBEXKUN BO3IyX U YAAISIET 3arps3HECHHBIN.

Onncanue CUCTEMBL:

- B IOMEILIEHUH YCTAaHOBJIECHBI BBHITSXKHOM HACOC U HACOC JJIs MOJAa4U CBEIKETO BO3/yXa;

- paboTa KakJ10T0 U3 BEHTWIATOPOB KOHTPOIUPYETCS JaTYUKOM Pacxo/a;

- TaBJICHHE B MTOMEIIEHNE MOXKET MOBHIIIATHCS CBEPX aTMOC(EPHOTO;

- BEHTUJISITOP TIOJJa4M CBEXKETO BO3AyXa MOXKET OBITh BKJIIOUEH TOJIBKO B TOM Cllydae, KO-
I/1a JaTYUKH CUTHAIM3UPYIOT 0 0e30MacHOM pabodeM COCTOSIHUU BHITSDKHOTO BEHTHIIATOPA;

- OTKa3 OJIHOTO U3 BEHTWJISITOPOB MHAUIMPYETCS MPHU MOMOILM CUTHAIBHBIX JIAMII.

PaGoTta BEeHTHIISITOPOB KOHTPOIUPYETCS JaTunKaMmu pacxoza. [Ipu oTcyTcTBUM OTOKA
BO3]IyXa MMOCJIE KOPOTKOU 3aIEPKKH CHCTEMA BBIKJITFOYACTCS M OTOOpaXkaeTcs coodiieHne 00
OIIMOKe, KOTOPOE MOKET OBITh MOATBEPKACHO HAKATUEM KHOTIKU BBIKITFOUCHUSI.

Bxonp! 11 u 12 cnyxat niig BKIIFOYEHUS U BBIKIIOUEHUS! CUCTEMbl. BEHTHIISITOpBI TTOA-
KJIIOUeHbI K BbixoaaM Q1 u Q2, naTunku pacxoja NoAKII04YeHbI K Bxogam I3 u 4.

[To ucreyennn yCTaHOBKM KOHTPOJIBHOTO BPEMEHH, TAaTYMKH pacxoja OJKHBI Hampa-
BUTh CUTHAJ Ha BBIXOJ OoTKaza Q3.

Pene Q4 oTkirogaeTcst TOIBKO B ClIydae aBapyuu CETEBOTO MUTAHMS HIIA COOsI B CUCTEME.
MOo3kHO MHBEPTUPOBATH BBIX0A Q3 117151 MCTIOIH30BAHUS BBIXOTHBIX

cooOmenuii Ha Beixoae Q4.

3ananme Nel() «YmnpasieHue ororieHueM. PerynnpoBanue

Pazpabotars mporpaMmy yrpasieHHs TeMIepaTypoi MOABOJMMOIO TEILIa CUCTEMBI
otoruieHus. TemmepaTypa OJIKHA YIPaBIATHCA 00paTHO MPOMOPLHUOHATEHO HAPYKHOU TeMIe-
patype. D10 o3HauyaeT: YeM HUKE Hapy>KHas TeMIIEpaTypa, TEM BbIIIE TeMIepaTypa MoIBOI1-
Moro Teria. HapyxHas TemnepaTypa v TeMieparypa moABOAMMOro TeIula U3MepSI0TCs JaTuu-
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xamu PT100. Korna HapyxHas TeMmneparypa pasHa 0 rpaz. C, TeMiieparypa moiBOAMMOrO TEIIa
nomkHa cocTaBiaATh S0rpaa.C . OTorieHne D0MKHO BKIKOYAThCS, €CJIM Hapy>KHAs TeMIleparypa
omyckaercst Hxke 4 rpan. C.

1. Jaruux PT100 noacoenuriHeH k Bxoay All u ClIyKUT [Jisi ©U3BMEPEHUS MOJBOIUMOTO
Teria.

2. Yeunurens gatanka PT100 BeI3bIBaeT nepenaydy Ha BBIXO (PaKTUUECKOW TeMITepaTy-
PBL, U3MEPSIEMOM TaTUUKOM.

3. Jaruuk PT100 noacoenunen k Bxoay Al2 u CIy»KUT i1 U3MEPEHUST HAPYKHOM TEM-
nepaTyphl.

4. Ycunurens 3TOTO AaTYMKa BbI3bIBACT Mepeiady Ha BBIXOJ 3HAYEHUS, 00paTHO-
MPONOPIUOHAIBHOE U3MEPEHHOU JaTYMKOM TEMIIEPATYPHI.

CrnenoBaTenbHO, YEM BBIIIE HAPYKHASI TEMIIEPATYPA, TEM HIKE IEpeJaBaeMOe 3HAUCHHUE.

5. Komnaparop cpaBHHBAET HapyKHYIO TEMIIEpATypy C TEMIEPATYPOM MTOJBOAUMOTO
TeIJa.

6. Komnaparop BxirouaeT BeIxoz Q2, eciv pa3HOCTh MEXAY TEMIIEPATypPOU MOABOIUMO-
ro Temjia ¥ HOPMUPOBAHHOW HApYKHOU TemnepaTypoi npesbimaet 4°C.

Ecnu paznocts npubnmxkaercs k Orpan.C, aHanoroBelii KoMIaparop

CHOBA BBIKJII0OYaeT Beixoa Q2.

7. Beixon Q2 BKJIIOYAET M BBIKJIIOYACT OTOIICHHE.

Hapyxnas Temneparypa yMeHbIIAETCS; 3TO BbI3bIBAET IPONIOPLUOHAIBHOE YBEIUUYECHHE
3HA4YEHMs, 10JIaBAEMOI0 Ha BXOJ komnaparopa. Ha komnapaTtope yBelIMuUBaeTCs pa3HOCTh
MEX]ly TEMIIEPATYpPOi MOABOAMMOIO TEIIa U HapyKHOU Temnepatypoid. [Ipu noctrxkeHun pasz-
HOCTH B 4°C BKIIIOUAETCSl OTOIICHHE.

Bxitouenue oToIIeHrs MOBBIIAET TEMIIEPATYPY MTOABOJIUMOrO TEILIA.

1o 3TO¥ MpuYMHE pa3HOCTb HA KOMIIAPATOPE MEXKAY TEMIIEPATypOM IOABOIUMOrO TEIlIa
U Hapy>KHOHM TeMIiepaTypoil yMeHbIaeTcs (MpU YCIOBHH, YTO HapyKHas TEMIEpaTypa YMEHb-
1IaeTcsl MeJICHHEE MOBBIIIEHUSI TEMITEpaTyphl MOABOAUMOTO Teria). [Ipu gocTukeHun pa3Ho-
ctu B Orpan.C oTomnsieHre BhIKITI0YaeTCs.
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