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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

OcHoOBHas 11eNTb JAaHHOM JAUCIUIUTUHBI 3aKII0YAETCSl B U3YYCHUH COBPEMEHHBIX KOMIUIEKCOB
TEXHHYECKUX CPEJCTB aBTOMATH3AllMM M YNPABICHUS TEXHUYECKUMH OOBEKTAMM, MX THIOBBIX
CTPYKTYp, IPUHLIUIIOB (PYHKIIMOHUPOBAHUS, a TAK)KE MPUOOPETEHNE HABBIKOB UX HCIIOJIb30BAHUS B
COCTaBE aBTOMATH3MPOBAHHBIX CHCTEM.

I'maBHast 3amada JAWCHUIUIMHBI COCTOMT B HW3YyYEHUHM MPUHIUIOB TIOCTPOCHUS U
NPOCKTUPOBAHUS ABTOMATH3MPOBAHHBIX CHCTEM YINPABICHUS TEXHUYECKUMU OOBEKTaMH U
TEXHOJIOTUYECKMMHU TIpolieccaMi Ha 0a3e THUIOBBIX alMapaTHBIX W MPOTPAMMHBIX CpEICTB,
BKJTIOYAIOIIUX aIlapaTHO-IPOTPAaMMHBIE KOMIUIEKCHI: CPEJCTB IOJNyYeHUS HHQPOPMAIH O
COCTOSIHUM OO0BEKTa aBTOMATH3aluHM; 00pabOTKH, XpaHEeHUs W mHpeoOpa3oBaHUs HHMOPMAIHH,
(GopMupOBaHUS aNTOPUTMOB YIPABICHHS, BU3YAIM3alM{; Iepenadyd HMHGOOpMAaIUHM IO KaHAIaM
cBs31; (POPMHUPOBAHUS KOMAHTHBIX BO3JICHCTBUI Ha OOBEKT yIpPaBICHUSI.

OOyuenne mo auciumuinHe «KOMIIEKCHI  TEXHHYECKHMX CPEACTB B CHCTEMax
ABTOMATHUYECKOTO YIPABJICHUS) HANpaBIeHO Ha (OpMHUpOBaHHE Yy OOYYArOIIMXCS CIETYIONINX

KOMIETEHIINH:

Koa v HaumMeHoBaHue
KOMIIeTeHIN I

I/IHlII/IKaTopr JOCTHIKCHUSA
KOMIICTCHIIUN

HaunmeHnoBaHMe nmoka3aTeJsi
OICHUBaAHUA

ITK-8. Criocoben pazpaborath
KOHIICTIITUH
aBTOMATH3UPOBAHHOM
CHCTEMBI yTIPaBIICHUS
TEXHOJIOTUUYECKUMHU
IpoLeccaMu

NIIK-8.1 ITpumensT npasuia
pa3pabOTKH MTPOECKTOB
aBTOMATU3HPOBAHHOMN
CHUCTEMBI YTIPaBIICHUS
TEXHOJIOTHYECKUMU
IpoLeccamy;

UIIK-8.2 Ananuzupyert
COBPEMEHHBIEC MPOTPAMMHBIE
CpEJICTBA MPOLIECCOB U
00BEKTOB aBTOMATH3AIIUU U
yIpaBJIeHUS, ONPEACIISIeT
XapaKTEPUCTUKU 00BEKTa
aBTOMATH3AIINH;

HIIK-8.3 Pa3pabaTeiBaeT u
BBIOMPAET ONTUMAIILHBIE
CTPYKTYPHBIE CXEMBI
aBTOMATU3MPOBAHHOM
CHUCTEMBI YTIPaBIICHUS
TEXHOJIOTUYECKUM
MIPOLIECCOM.

3HaTh:

OCHOBHBIE CTPYKTYPHI,
MPUHIUIIBI TUIIU3ALUH,
yHUDUKAIIN, TTOCTPOCHUS
MPOrpaMMHO-TEXHUYECKHUX
komiuiekcos (I1TK);
YCTpOICTBA OCHOBHBIX
THTIOBBIX TEXHUYECKUX
cpeactB AuY, annapatHeie U
IIPOrpaMMHBIE CpPE/ICTBA
CHCTEM YIpaBlieHHs Ha 0aze
tunoBsiX [ITK; ocHOBHYIO
HoMmeHKatypy [ITK
AaBTOMATHU3HPOBAHHBIX CHCTEM
yIpaBieHUs
TE€XHOJIOTMUYECKUMHU
npoueccamu (ACY TII) u ux
KOMIIOHEHT: JaT4YUKOB,
WCIIOJIHUTEIIbHBIX
Mexaan3MoB, SCADA-cuctem
BEYLLUX [TPOU3BOIUTEIIEH;
METObI ONTUMHU3AINHI
CUCTEMOTEXHUUYECKHUX,
CXEMOTEXHUYECKHUX,
MPOrpaMMHBIX U
KOHCTPYKTHUBHBIX pEIICHUHN
pH BEIOOPE HOMEHKJIATYPBI
KOMIIJIEKCA TEXHUYECKHUX
cpeacts (KTC); npumepst
npuMeHeHus TunoBeix KTC B
CAny.

Ymern:




BBITIOJTHSATH MMPOCKT
TEXHUYCCKOTO 00eCIICUCHHUS
CHCTEM yTpaBJICHHS Ha 0a3ze
tunoBbeIX I1TK;
MIPOEKTUPOBATh TEXHUYECKOE
obecnieuenne CAunY Ha 0aze
tunoBeIx KTC.

Baanern:

HaBBIKAMH MCIIOJIb30BaHUs
TEXHUYECKUX CPEICTB
ABTOMATH3AIMH U YIIPABICHHS
B COCTaBe
ABTOMATH3MPOBAHHBIX
CHCTEM; HaBBIKaMU pabOTHI C
COBPEMEHHBIMH
anmapaTypHbIMH U
IPOrPaMMHBIMH CPEICTBAMU
MPOEKTUPOBAHUS CUCTEM
yIpaBJICHUS.

2 MecTO IMCHUILIHHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

JucuumninuHa OTHOCUTCA K 4YacTH, (OPMHUPYEMOH YyYacTHHKaMH 00pa30BaTEJIbHBIX
otHomeHni Onoka bl «lucummnunsl (Momynu)». JIMCUMIUIMHA HEMOCPEJICTBEHHO CBs3aHa CO
CIIeIyIOIIMMHU JUCHUILTMHAMU U nTpakTukamu OOIT:

ABTOMaTH3aIMsI TUTIOBBIX TEXHOJIOIMYECKUX MPOIIECCOB B aBTOMOOUIIECTPOCHUH,;

ABTOMaTH3aUs TUIIOBBIX TEXHOJIOTMUECKUX MPOIIECCOB B MAIIMHOCTPOEHHH;

JlnarHocTuka v HaJIe)KHOCTh ABTOMaTU3UPOBAHHBIX CUCTEM,;

OCHOBBI QITOPUTMHU3ALUY U IPOTPAMMHUPOBAHMUS,;

[IponsBoacTBEHHAs NpaKTHKaA (IIPEAIUIUIOMHAs);

CxeMOTexHHKa 3JIEKTPOHHBIX YCTPOUCTB;

TexHnyeckue cpeacTsa aBTOMaTU3aLUY,

DIIEKTPOHHBIE YCTPOUCTBA.

3 CTpyKTypa M coep:KaHHe IUCHUILTHHBI

OO61mmast TpyJ0€MKOCTh AUCHIUIUIMHBI COCTaBISAET 5 3aueTHBIX equHuIl (180 acoB).



3.1 Buasbl yueOHOii padoThl M TPYA0EMKOCTh

Ne ni/m . KosmmuectBo | CemecTphl
Buj yueOHoii padoThl
4acoB 6
1 AYIUTOPHBIE 3aHATUS 90 90
B ToMm uncie:
1.1 | Jlekium 36 36
1.2 | CemuHapCKHe/IPAKTUYECKUE 3aHATHUS 36 36
1.3 | JlaboparopHbIe 3aHATHS 18 18
2 CamocTosiTeIbHAs1 paboTa 90 90
B tom uucne:
2.1 | PaboTa ¢ KOHCIIEKTOM JIEKIIUH 18 18
2.2 [ToaroToBka K NPakKTUYECKUM 3aHSATUSIM 36 36
2.3 | lloaroroBka oT4era K 1a00paTOPHBIM paboTam 18 18
2.4 | IlogrotoBka K 3K3aMeHY 18 18
3 IIpomexyToOUHAS aTTECTALMSA
3auer/mud.3aueT/FK3aMeH 9K3aMEeH
HTtoro 180 180

3.2 TemaTnuyecKuil MJIaH U3yYeHHUS TUCIHITMHBI

TpyroemMKoCTh, Yac
AyauTopHasi padora ;E
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n/n JMCIUILINHBI 3 =t 2, °©E|l 9 E §S| 8 S
= ¥ | EE3/ g2| 22| E&
= EE 3 &3 = 4
= < 9 Q g 9 =
0 o < = =
O E = =
@)
1 | Pa3gen 1. Knaccudukamusa KTC 16 4 0 0 0 12
Tema 1. Knaccuduxanms
1.1 | coBpeMEHHBIX TEXHOJIOTUYECKUX 2 0 0 0 6
00BEKTOB YIIPABJICHUS.
Tema 2. TunoBas cTpykTypa
1.2 | aBTOMaTH3UPOBAHHBIX 2 0 0 0 6
TEXHOJIOTHYECKUX KOMILICKCOB.
Paznen 2. DiekTpo u
2 A P 34 8 8 0 0 18
NMHEBMOABTOMATHKA
Tema 1. DIeMeHTHI U JTOKAJIbHEIC
CUCTEMBI JJIEKTPOABTOMATHKH.
2.1 | Knaccudukarnysi, Ha3HaYCHUE, 4 4 0 0 8
obacThk npuMeHeHus. Beibop
HCITOJTHUTEIFHOTO MEXaHHU3MA.
Tema 2. DIIeMEHTHI U JIOKATbHBIC
2.2 4 4 0 0 10
CUCTEMBI ITHEBMOABTOMATHUKH.
Paznen 3. Ilporpammupyembie
3 A porpaMmupy 74 | 12 16 10 0 36
Jornyeckue KouTpoJieps! (IIJIK)
Tewma 1. Tuns! IJIK, BuasI,
3.1 6 8 5 0 18
Ha3Ha4YeHHe, NCIIOJIb30BaHne, Moaynun




BBO/Ia-BBIBOJIA, paclpeiesieHue
naMsTH, HHTepEHCHBIC MOTYIIH.
Kondurypuposanue I[1JIK, anrobmoku,
nporpammuoe obecneuenue [1JIK.
Tema 2. [Ipumenenue I1JIK B
pacnpeesIeHHbIX CUCTEMAX
YIPaBIIEHUS TEXHOJIOTUYECKUMU
npoueccamu. @yHKIIMOHAIbHBIE
BO3MOXXHOCTH. TeXHHUYECKOE U
porpaMMHOe oOecrieueHue.
TexHuyeckue xapakTepUCTUKU.
[TIpumenenune IJIK.

Pasnen 4. Cpeacrsa yesioBeKo-
MAaIIMHHOI0 HHTepdeiica

Tewma 1. [lonsiTue yenosexo-
MalIMHHOTO UHTep(elica, Ha3HaAUYEHUE.
OyHKIHMOHATbHBIE BO3MOKHOCTH U
OCHOBHBIE TEXHUYECKHE
xapaktepuctuku. [Iporpammupyembie
TEPMHUHAIIBI.

492 Tema 2. SCADA-cucTeMBbL. 6 6 4 0 12

[IporpammHoOe obOecrieueHue.
Hroro | 180 36 36 18 0 90

3.2

56 12 12 8 0 24

4.1

3.3 Conep:xkanue TUCIHHITITHBI

Paspnen 1. Knacenpukauusa KTC

Knaccudukanmsi COBpEeMEHHBIX TEXHOJOTHUECKHMX OOBEKTOB yrpaBieHus. Kiaccel u
TUMOBBIE  CTPYKTYphl ~CHCTEM  aBTOMAaTM3allMM MW  yNpaBlieHUs. TUIoOBas  CTPyKTypa
ABTOMATU3UPOBAHHBIX TeXHOJOTHYeCKUX KoMmIuiekcoB (ATK). HazHaueHue U cocTaB TEXHHMUECKUX
cpencts ATK. IIpuHIuObBl KOMIUIEKCUPOBAHUS: THMM3AIM, yHU(UKALUS, AELEHTpaTu3anus,
MarucTpajibHO-MOAyIbHBIN npuHUi nocTpoeHus ATK. Tunosoe obecrieuenne ATK. Yuudukanus
tunoBeiX penieHuid ATK. @yHKIMOHANBHOE, AJITOPUTMUUYECKOE, MPOrpaMMHOE, TEXHUYECKOE,
WHPOPMAIIMOHHOE U METOJUYecKoe OOeCleYeHusl CHCTEM aBTOMATH3AllMK W YIPaBICHUS
TEXHUYECKUMHU 00BEKTaMHU U TEXHOJIOTUYECKUMHU MPOIIECCAMHU.

Paznen 2. DieKTpo M NHEBMOABTOMATHKA

YcrpoiicTBa, obecreynBarme KOMMYTAIMIO CHJIOBBIX M YHPABISIOMIMX AJIEKTPUYECKHX
LEeneil MOCPEACTBOM MEXAHWYECKMX KOHTAKTOB. OJIEKTPOMAarHUTHOE peEJE IOCTOSHHOIO U
nepeMeHHOro Toka. OCHOBHBIE ATarnbl paboTsl pene. Knaccudukamnus pene. OCHOBHbIE TTapaMeTphl
peste. MexaHndeckast U TATOBBbIE XapaKTEPUCTUKHU pente. [1oyspru30BaHHOE 2IIEKTPOMarHuTHOE pedie.
KoHTakTOpbl M MarHuTHbBIE MycKaTeJu. MarHWTHbIE MyCKAaTeNIH. JJIEKTPOMAarHUTHBIE MY(]THI.
ONEKTPOMAarHUTHHIE BEHTWIM B ITHEBMO- W THAPOCHCTEMAaxX. JJIEKTPOMArHUTHBIM MPUBOIHOU
MEXAaHHU3M MaJbIX MepEeMEIICHUN. DIIEKTPOMArHUThl. Y CTPONCTBO M IPUHIIMII IEHCTBUS JIEMEHTOB
THEBMOABTOMATHKH. OCOOEHHOCTH YCTPOMCTB NHEBMOABTOMATUKUA M 00JacTb UX HMPUMEHEHHS.
CpaBHUTENBHBIE XapAKTEPUCTUKN YCTPOUCTB MHEBMO U 3JIEKTPOABTOMATUKH.

Pa3nea 3. IIporpamMupyembie 10rH4ecKre KOHTPOJLIEPBI
[IpoMbInneHHbIe KOMIBIOTEPBI M MpOorpamMMupyemble Jorndeckue koHTposeps! (I1JIK).
Paboune cranmum. MukpoO3BM u mukpokorTposuiepsl. O0mue onvcanne u kiaccupukamus [JIK.



[TporpamMmupyemble KOHTpOJIEPbI 3apyOesKHOro Mmpou3BojicTBa. KoHTposuiepsl, MPOU3BOAUMBIE
npeanpustusiMu P®. BerpauBaembie cucrembl. Kommnonents: ITJIK. Metoauka BeiGopa ITJIK.
[IporpammHoe obGecnieuenne KOHTposuiepoB. Kondurypuposanue ammapaTtHoil yacTu. OCHOBHBIC
HacTpoiiku I1JIK. Beimonnenue nporpammel BHyTpu IIJIK. f3p1KM mporpammupoBanus. OCHOBBI
nporpammupoBanust [IJIK. WHCTpykmuu cpaBHEeHHs, TpeoOpa3oBaHMs, CUYe€Ta, JOTHYECKOTO
ynpasiieHus. MareMaTu4eckie HHCTPYKIMU. 3arpy3Ka U repejiadya JaHHBIX.

Paszgea 4. Cpeacrpa 4yesioBeKO-MAaIIMHHOTO HHTep(eiica (UMU)

OcHoBHble moHATHS UYUMMW. Buabl B3auMOIEUCTBUS 4YeIOBEK-MallMHA. AmmnapaTHOE
obecnieuenne YMM. OcHoBsel nporpammupoBanuss YMU. Tenaeniuu npuduH aBapuil B CIOKHBIX
ABTOMATU3UPOBAHHBIX cucTeMax. [Ipobrmembl moctpoeHuss >(PQPEKTUBHBIX M HAAEKHBIX CHCTEM
nucrieryepckoro ynpasiienus. Omnpenenenue tepmuHa SCADA. OOmue TeHIASHIUMU pPa3BUTHS
SCADA. SCADA cucrema kak npouecc ynpasiieHus. OCHOBHbIE TpeOOBaHUS K JUCIETYCPCKUM
cuctemMaMm ympapicHus. OyHKIHOHAIBHBIE BO3MOXXKHOCTH. Bo03MOXHOCTH 1O pa3paboTke
npunoxkenuil. ['paduueckue Bo3moxkHOCTH. TexHMUECKHE XapaKTEPUCTUKH. DKCILTyaTallMOHHbIE
xapaktepucTuku. OTKpbITOCTh cucteM. O0mas ctpykrypa SCADA.

3.4 TemaTnKa CEMUHAPCKUX/MIPAKTHYECKUX U JIA00PATOPHBIX 3aHATHH

3.4.1 CemuHapcKue/IpakTUUECKUE 3aHITHS

[IpakTuueckoe 3anstue 1-2. BpiOOp AaTYMKOB M HCIIOJHUTENBHBIX MEXaHU3MOB IS
nokabHON CAY 31€KTpOaBTOMAaTHKH.

[IpakTuueckoe 3ansitue 3-4. BpiOOp AaTYMKOB M HCIIOJHUTENBHBIX MEXaHU3MOB IS
noxkabHON CAY MHEBMOAaBTOMAaTHKHU.

[IpakTuueckoe 3anarue 5-6. COopka 1 TeCTUpOBaHUE BUPTyasibHOM Kop3unbl [1JIK.

[Ipaktnueckoe 3anarue 7-8. Hactpoliika moaynei [1JIK BHyTpu BUpTyanbHON KOP3UHBI.

[Ipaktnueckoe 3anstue 9-10. OcHoBbl mporpammupoBanus IIJIK - co3ganme u nposepka
pOTpaMMBbI C UCTIOJIb30BaHUEM OMTOBOM JIOTUKH.

ITpaktrueckoe 3ansarue 11-12. Coznanune nporpammel [1JIK ¢ ncnosnb3oBaHreEM CTaHIAPTHBIX
IPOTrPaMMHBIX (QYHKUUH (TaliMephl, CYUETUUKN).

[Ipaktrueckoe 3anstue 13-14. [logbop cucremsr UMM moj 3amaHHBIN TEXHOJIOTHIECKUN
mporecc.

[Ipaktnueckoe 3ansatue 15-16. OcHoBbl mporpammupoBanuss UYMW - co3manue m orimanka
IIPOEKTA.

[Ipaktuueckoe 3anarue 17-18. Co3nanue cuctemsl U3 AByX 00bexkToB UMMU.

3.4.2 JIaGopaTopHbIe 3aHITHS

JlabopaTtopnoe 3ausitue 1. KopurypupoBanue u HacTpoiika anmapaTtHoro ooecnieuenus [1JIK.

JlaGopatopHoe 3anstue 2-3. IlporpaMMupoBaHHME TEXHOJIOTMYECKOTO TMpolecca ¢
WCITOJIb30BaHUEM OMTOBOM JIOTHKH.

JlaGopatopHoe 3anstue 4-5. IlporpaMMupoBaHHe TEXHOJIOTHYECKOTO Tpolecca ¢
HCIIOJIb30BAaHUEM CUETYMKOB U TaHMEPOB.

JlaGopatopHnoe 3ansaTue 6-7. Hactpoiika u nogkimouenue UMU B cocrare CAY.

JlaGopaTtopHnoe 3ansatue 8-9. [lepenava nanueix mexxay YMU u TTJIK.

3.5TemaTnka KypcoBbIX IPOEKTOB (KYpCOBBIX padoT)

He npenycmoTpensl



4 YyeOHO-MeTOaAMYECKOE H MH(OPMALTMOHHOE o0ecreyeHne
4.1 Hopmatusnblie 1o0KyMeHTbI 1 'OCTob1

He npenycmorpensr
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nocobue st By30B / FO. A. CmupHOB. — 4-¢ uzga. crep. — Cankrt-IletepOypr : Jlans, 2021. — 456
c. — ISBN 978-5-8114-8290-0. — TekcT : anekTpoHHbIH // JlaHb : 31IEeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/174286;

3. PaukoB, M. IO. ABTOMATH3aIUsl TMPOWM3BOJACTBA : YYEOHUK I CPETHETO
npodeccuonanibHoro oopazoanust / M. FO. PaukoB. — 2-¢ wu3na., ucnp. u gomn. — Mocksa :
WznatenberBo FOpaiit, 2023. — 182 ¢. — (IIpodeccuonanproe oopazoBanue). — ISBN 978-5-534-
12973-1. — Tekct : anextponnslii // ObpaszoBarenbHas tuiargopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/517704;

4. ®dypcenko, C. H. ABToMaTH3aIus TEXHOJIOTHYECKHUX MPOIEccoB : yueOHoe mocodue / C. H.
®Dypcenko, E. C. fxybosckas, E. C. BonkoBa. — Mumnck : HoBoe 3nanue, 2014. — 376 c. — ISBN
978-985-475-712-4. — Texkct : 31MeKTpoHHBIN // JIaHb : 27IEKTPOHHO-OMONMMOTEYHAsT CHCTeMa. —
URL: https://e.lanbook.com/book/64774.

4.3 JlonoiHUTEIbLHASA JTUTEPATypa

1. Crpamyn, O. II. Texnuueckne cpeacTBa aBTOMAaTH3allMM M YIPABICHUS HAa OCHOBE
IoT/IoT : yuebnoe nocobue / FO. I1. Crpamryn. — Canxrt-IletepOypr : Jlans, 2020. — 76 c. — ISBN
978-5-8114-5018-3. — TekcT : ayekTpoHHbIH / JlaHb : 3JEKTPOHHO-OMOIMOTEYHAsT CHCTEMa. —
URL.: https://e.lanbook.com/book/143701;

2. CraBpos, C. I'. fA3pixku u metoasl nporpammupoBanus [1JIK : yuebnoe mocobue / C. T
Craspos, B. M. IlymkoB, B. b. bnunoB. — HBanoso : UI'DY, 2020. — 64 c.— Tekcr:
3JICKTPOHHBIN // Jlanp : AJIEKTPOHHO-OMOIMOTEIHAS cucrTema. — URL:
https://e.lanbook.com/book/183955;

3. nTerpupoBaHHble cCUCTEMBI ITpoeKkTUpoBaHus U yrpasieHus. SCADA : yue6Hoe nocodue
/ X. H. My3unos, O. H. Ky3sxkos, C. A. XoxpuH [u ap.]. — Canxt-IletepOypr : Jlans, 2022. — 408
c. — ISBN 978-5-8114-3265-3. — TekcT : 3neKTpoHHbIH // JlaHb : 31EeKTpOHHO-OMOIHOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/213209.

4.4 JnexkTpoHHBIE 00pPa30BaTeIbHbIE PECypPChI

He npenycmoTpensl
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4.5 JInneH3n0HHOE U CBOOOHO PacnpocTpaHsieMoe NPOrpaMMHoOe
odecnieueHue

1. Microsoft-Windows

2. Microsoft-Office

3. Simatic STEP 7/ TIA Portal
4. 'LOGO Soft Comfort

4.6 CoBpemMeHHbIe MPO(ecCHOHAIbHBbIE 0a3bl IaHHBIX U HH(OPMaIIMOHHbIE
CIPAaBOYHbIEC CHCTEMbI

1. EmunHoe OKHO JocTynma K oOpa3oBarelnbHBIM pecypcam DenepanbHbI  MOpTAT
http://window.edu.ru

2. Kommberorepabie WH(OPMAIIMOHHO-TIPABOBHIE CUCTEMBI «KoHcynbTanT
http://www.consultant.ru, «I"apanT» http://www.garant.ru

3. OdunmanpHBIA HHTEPHET-MIOPTAN MPaBoBOM nHpOpMarwu http://pravo.gov.ru.

4. Hayunas snextpoHHas onbnuoteka http://www.elibrary.ru

5. Poccwuiickas rocynapctBeHHast 6nbauorexa http:/ www.rsl.ru

6. ObC «YHuBepcurerckas o6udimoreka onnaita» https://biblioclub.ru/index.php

5 MarepuaJbHO-TEXHHYECKOe o0ecneyeHue

1. KoMITbIOTEpHBIH KITacC ¢ MPEayCTaHOBICHHBIM MTPOrPAMMHBIM 00ECTICYCHUEM, YKAa3aHHBIM
B 1. 4.5, MynpTUMeIUITHOE 060pyAOBaHKE (IIPOEKTOP, IEPCOHAIBHBIN KOMIBIOTEP MPETOAABATEINS).

2. Ayautopusi sl JIEKIMOHHBIX, TMPAaKTHUYECKUX 3aHATUd. OOOpyJIoBaHHME U ammaparypa:
ayJIUTOPHAas 10CKa, BO3MOKHOCTh MCIIOJIb30BaHHs MYJIbTUMEIUIHHOTO KOMILIEKCA.

3. Cneunanu3upoBaHHas ay IMTOpUs AJIs IPOBEAEHUS J1abopaTopHbIX padoT. O0opyaoBaHKE
U anmnaparypa: IporpaMMHUpyeMble JIOTHUYECKHUEe KOHTpoIepsl, ycrpoiictBa YMU, koMnbroTepHbIe
CTaHIINU.

6 Meroauueckne peKOMeHIANH

6.1 MeToanuyeckue peKoMeHAallUM I PenoaaBaTeis Mo OpraHu3anuu
o0yueHus

Ha nepBoM 3aHATHH TO AMCHUIUIMHE HEOOXOIUMO O3HAKOMHUTH CTYACHTOB C MOPSAKOM €€
u3yudeHus (TemMamu Kypca, (hopMaMu 3aHATHH, TEKYLIETo U MPOMEXYTOYHOTO KOHTPOJISI), PACKPBITh
MECTO U pOJIb JUCIUIUIMHBI B CUCTEME HayK, €€ NMPaKTUYECKOE 3HAUY€HUE, JOBECTU 10 CTYAECHTOB
TpeOoBaHuUs K pOpME OTUETHOCTH ¥ IPUMEHEHUS BUIIOB KOHTPOJIsA. BbinaeTcs TeMaTka 3aqanuil is
MOJTOTOBKU K MPAKTUYECKUM U JaOOPATOPHBIM 3aHATHSM.

[Ipu moAroToBKe K MPaKTUYECKUM U TaOOPaTOPHBIM paboTaM MO MEPEUHI0 OOBSABICHHBIX TEM
IpenoAaBaTel0 HeOOXOIMMO YTOUHUTh IUIAaH HX MNPOBEACHUSA, NPOAYMaTbh (HOPMYIMPOBKU U
coJiepXaHue Y4YeOHBIX BOIPOCOB, BBIHOCUMBIX Ha OOCYXJEHHE, O3HAKOMHUTBHCS C MEpEeYHEM
TEMaTHUYECKUX BOIIPOCOB.

B xome paboThl BO BCTYNMTEIBHOM CJIOBE PACKPBITh MPAKTHYECKYIO 3HAYMMOCTb TEMbI
paboThl, ONPEAEIUTD MOPSJIOK €€ IPOBEACHUS, BpeMs Ha 00CYXA€HHE KaKJJ0ro y4eOHOTo Bompoca.
[TpuMmensst GpOHTAIBHBIM ONPOC JaTh BO3MOKHOCTb BBICTYITUTh BCEM CTYAE€HTaM, IPUCYTCTBYIOIIUM
Ha 3aHSATUH.

B 3axmounTenbHOR 4acTH paboTHI CleyeT MOABECTU €€ UTOTU: JaTh OLIEHKY BBIIOJHEHHOMN
paboThl KaKIbIM CTY/J€HTOM U y4eOHOW Ipynmbl B LEIOM. PaCKpbITh MOJOKUTENbHBIE CTOPOHBI U
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HEJIOCTaTKH TPOBEJACHHON MpakTUuecKod paboThl. OTBETUTH HAa BOMPOCHI CTYJACHTOB. BbImath
3a/laHus JAJI1 CAMOCTOSITENIbHOM pabOTHI MO MOATOTOBKE K CIIEAYIOIIEMY 3aHATHIO.

Mertonuka mnpenonaBaHus AUCUUIUIMHBI «KOMIUIEKCHI TEXHHMYECKHX CPEACTB B CHCTEMax
ABTOMATUYECKOIO YMIPABJICHUS» W pean3alusi KOMIIETEHTHOCTHOTO MOJAXO0Ja B HU3JIOKEHUH HU
BOCIIPUATUM  MaTepuajia IMpeaycMaTpuUBaeT  HCIIOJIb30BAHHME  CIEAYIOIIUX  aKTUBHBIX U
WHTEPAKTUBHBIX (OPM TMPOBEICHUS TPYNIOBBIX, WHIUBUAYATbHBIX, AYJAUTOPHBIX 3aHATHH B
COUYETaHUM C BHEAYIUTOPHON paboTOil C 1enbio (POPMHUPOBAHUS U Pa3BUTHS MPO(HECCHOHATBHBIX
HaBBIKOB O0YYarOIUXCA:

— TOArOTOBKAa K BBHIIOJHEHHIO M 3alllUTa NPAaKTHUYECKUX paboT ¢ IOMOIIbIO
CHEHATM3UPOBAHHOTO MTPOTPAMMHOTO 00eCIICUeHUS;

— TMOATOTOBKAa K BBINOJHEHUIO M 3alluTa JabopaTOpHBIX paboOT ¢ MOMOIIbIO
CHENHATM3UPOBAHHOTO 000PYIOBAHHUS;

— 3allUTa W WHIUBUAYaJbHOE OOCYXKICHHE BBINOJHAEMbIX OJTalloOB 3aJaHdud IS
NPaKTUYECKHUX U JTa00PaTOPHBIX padoT;

— TEXHOJIOTUY aHaJ3a CUTYaIUil UIsi aKTUBHOTO 00Y4YEeHUsI, KOTOPbIE MO3BOJIIOT CTYIEHTaM
COCIMHUTH TEOPUIO U MPAKTHUKY, TPEICTABUTH PUMEPHI IPUHUMAEMBIX PEIICHUHN U UX MOCIEeICTBUH,
JEMOHCTPUPOBATH PA3IMYHBIE MO3ULINU, POPMHUPOBATH HABBIKU OI[CHKH aJIbTEePHATUBHBIX BAPUAHTOB
B BEPOSITHOCTHBIX YCJIOBHUSX.

OOy4eHne 1Mo NUCIMIUIMHE BEIETCA ¢ MPUMEHEHHUEM TPAJAUIIMOHHBIX MOTOKOBO-TPYIIOBBIX
MH(POPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TeXHOJorui. [Ipu ocyiiecTBieHnn 06pa3oBaTEIbHOTO
nporuecca 1Mo AUCUUIIMHE UCIIONB3YIOTCS CIeAYIoUe HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIE
TEXHOJIOTHH: MPE3CHTAIIUH C IPUMEHEHHEM MPOeKTopa U mporpammel PowerPoint.

6.2 MeToanueckue yKa3aHus JIs1 00y4AKOIIUXCS 0 OCBOCHH IO TUCHUTITHHBI

CamocTosaTenpHas paboTa CTYJCHTOB HalpaBlieHA HAa PEIICHUE CICAYIOMNX 3a1a4:

CamocrosaTenbHass pabora SBISETCS OJHUM M3 BUAOB y4eOHBIX 3aHATud. llens
CaMOCTOSITENIbHON pabOThl — MPAKTUYECKOE CaMOCTOSITENIbHOE MOJMyYeHHE CTYJACHTAaMU HaBBIKOB
paboThl ¢ PEKOMEHI0BAHHOM JIUTEPATYPOI, MOKUCKa U 00001IeHUsT HH(pOpMaIMK, paccMaTpUBaEMOM
B [IPOLIECCE U3YUECHUS AUCIUIUINHBI.

AyIuTOpHAas CaMOCTOSATENbHAS padoTa M0 TUCIHUIIMHE BHITTOIHACTCS HAa yUYEOHBIX 3aHATHAX
M10J1 HETIOCPEACTBEHHBIM PYKOBOJCTBOM MPENOJABATENS U IO €T0 3aJaHUIO.

BueayautopHas camocrosiTenbHas paboTa  BBIIOJHAETCS CTYACHTOM 110  3a/laHUI0
npenoaaBaTenis, Ho 6e3 ero HermoCPeICTBEHHOTO Y4aCTHsI.

3aaun caMOCTOSITEIbHOU pabOThI CTY/IEHTA!

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON YueOHON paboThI;

- OCBOCHHE COJIEP’KaHUs JUCLMILIINHBL;

- yrayOseHue coiep kaHus U 0CO3HaHNWE OCHOBHBIX MOHATUN AUCIUIIIINHBL;

- IICTIOJIb30BaHKE MaTepraia, COOPaHHOTO U MOJTYYEHHOTO B XOJIE€ CAMOCTOSTEIIbHBIX 3aHATHI
1utst 3 (PEeKTUBHOM MOATOTOBKU K SK3aMEHY.

Buibl BHEay JUTOPHON CaMOCTOSITENIbHOM paOOTHI:

- CAMOCTOSITEIbHOE U3yUYE€HHUE OTACIIbHBIX TEM JTUCLMILIUHBL;

- MMOJITOTOBKA K MPAKTUYECKUM U JTAOOPATOPHBIM 3aHITHUSIM;

- oopMIIeHHE OTUETA MO JTaA0OpaTOPHBIM paboTaM U MOATOTOBKA €r0 K 3alllUTe;

J171s1 BBITIOTHEHUS JIFOOOTO BUJIa CAMOCTOATENLHON paboThl HEOOXO0IUMO IPOUTH CIIETYIOIINE
STallbl:

- ONPEJIEIIEHUE 1IEJIN CAMOCTOSITENIbHOM paboThI;

- KOHKpETHU3alus M03HaBaTEIbHOM 3a1a4H;

- CAaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITENILHON padoTe;

- BBIOOD aJIEeKBaTHOTO CI0c0o0a JeCTBHS, BEAYIIEro K PEIICHUIO 3a/1a4H;

- INIAaHUPOBaHKE PabOThI (CaMOCTOSATENBHON UM C TOMOUIBIO TPENOaBaTENs) HaJl 3a/IaHUEM;
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- OCYIIECTBJICHHE B TIPOLECCE BBITOJHEHUSI CAMOCTOSATENBHON pabOThIl CaMOKOHTPOJIS
(TPOMEXXYTOYHOTO M KOHEYHOT0) Pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBIITOTHEHUS PaOOTHI;

- pednekcus;

- Ipe3eHTaIMs padoThI.

7 @oHJ OLIEHOYHBIX CPECTB

B nporecce 00ydeHuUst HCTIONIB3YIOTCS CIEAYIONMINE OIIEHOYHBIE (POPMBI CAMOCTOSITEIIbHON
pabOTHI CTYJICHTOB, OIICHOYHBIC CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MTPOMEIKYTOUHBIX
aTTeCTallMM:

- 3aIMTa MPAKTUYECKUX padoT;

- 3aIuTa JIabopaTOPHBIX padoT;

- DK3aMCH.

OneHOYHBIE CPEACTBA TEKYIIETO KOHTPOJISL yCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE
BOIPOCHI UHANBUYJIBHO IS KQXKI0T0 00Y4Yaromerocs.

B pesynbrare ocBOCHUS AUCIUIUTHHBI (MOIYIIs1) POPMUPYIOTCS CIACAYIOIINE KOMIIETEHITUH:

Kon
HanmMeHoBaHHe KOMIIETEHIIMU BHIMYCKHUKA
KOMIEeTeHIIUH
K-8 Crioco0eH pa3paboTaTh KOHIICTIIIUYA aBTOMATU3UPOBAHHOW CUCTEMBI
YHpaBJICHUA TCXHOJIOTMUYCCKUMU ITPOLCCCaMU

7.1 MeToabI KOHTPOJISI M OLCHUBAHMS Pe3yJIbTATOB 00y4eHUs!

HepequL OICHOYHBIX CPCACTB 110 JUCHUIIIINHE «KoMILIIeKChI TEXHHYECKHUX CpCACTB B
CUCTEMAaX aBTOMATHYCCKOI'O YIIPAaBJICHU»

HanmenoBanme
Bua konTpoJs
Ne C3VILTATOR KOHTPOJIA KparTkasi xapakTepucTuka KOHTPOJIA
n/n pesy pe3yJbTaToB pe3yJbTaToB 00y4eHu st
o0yueHust
o0yueHust
[IpakTnueckas pabota BBITIOJIHSETCS
WHIUBUTyJIbHO KaK]IbIM CTYJICHTOM.
BolnonHeHHYI0 NPAaKTHUECKYyI0 paboTy CTYIEHT
MOKa3bIBaeT MpEnojaBaTeNto (MPorpaMma/mpoeKT
WIN pacyeTHas paboTa B DJIEKTPOHHOM BHJIE Ha
Jamura komneiotepe). [lpu mpoBepke mpemnojaBaTeNb
. ., | OLIGHMBaeT KayeCTBO BBIIIOJHEHUS, IPaBUIBHOCTD
1 Texyuuit MPaKTUYECKOU
AGOTEL pacueToB, MPaBUIBLHOCTH MOAOOpa 00OpYIOBaHUS.
P Y4uuThIBalOTCA CpPOKM BbINOJHEHUs padoTel. K
3allUTe TMPAKTHYECKON  paboThl  JOMYyCKAaroTCs
CTYACHTBI, KOTOPBHIE BBITOIHIIN PadOTy M MOKA3aIN
ee npenojasarento. Ha 3amure KaxaoMy CTyIEHTY
3a/al0Tcs 3 BOIIpoca Ha TEMY IPAKTHUECKON pabOoThI
B (hopmare "Borpoc-oTBet".
3ammTa JlaGopaTopHass pa0GoTa BBIMOJTHSAETCS TPYMION
2 Tekymmit nabopatopHoil | cTyneHTOB u3 2-3 denoBek. [locie BBIIOTHEHUS
paboTHI nabopaTopHON PabOTHI CTYJAEHT O(QOPMIISET OTYET,




13

CHAeT ero NpenojaBaTeiio Ha MPOBEPKY B 3apaHee
YCTaHOBJICHHBIN CpOK. [Ipu MIPOBEPKE
IpernoAaBaTesib OIEHUBAET KayecTBO O(GOpMIICHHUS,
NpaBWIBHOCTh pPAacyeToB M BbIBOJOB. K 3amure
nabopaTOpHON pabOTHl JIOMYCKAIOTCS CTYACHTHI,
KOTOpbIE  BBINOJHWIA  paboTy, OQOopMHIN B
COOTBETCTBUM C  TpeOOBAaHHUAMU  OTYET O
nabopaTopHOil paboTe W NPEJOCTaBHIM €ro K
3amuTe. Ha 3amuTe kakqoMy CTyIeHTy 3agatorcs 3
BOIIPOCA HA TEMY MPAKTHUECKOH paboThl B hopmare
"Bonpoc-0TBeT".

[IpomexxyTouHbIN

DK3aMeH

[IpomexxyTouHass arTecTanust OOy4aromUXcs B
dopMe »HK3aMeHa MPOBOAMTCA IO pe3yjibTaTaM
BBIIIOJIHEHUST BCEX BUAOB y4eOHOH  paboThI,
IPEyCMOTPEHHBIX YYE€OHBIM IIJITAHOM [0 JIaHHOM
JUCHUIUIMHE (MOJIYJII0), IPU 3TOM YUHUTBHIBAKOTCS
pe3yNbTaThl TEKYILIEro KOHTPOJISI YCIIEBAEMOCTH B
TedeHue cemecTpa. OlLlEHKa CTENEHU JOCTUKEHUS
o0y4arImuMucs TUTAHUPY EMBbIX pe3yJIbTaTOB
00ydYeHHUsI M0 NUCHUIUTHHE (MOJYJIIO) MPOBOIUTCS
npernoaaBaTesieM, BEAyIIUM 3aHATHs IO AUCLUTIIMHE
(MomyI0) METOJIOM KCIIepTHOM oneHkH. [1o utoram
IPOMEXKYTOUHOM  aTTecTallud MO  JAUCLUHUIUIMHE
(MomynI0)  BBICTABISIETCA  OLIGHKA  «OTJIMYHOY,
«XOPOILIOY, «YJOBIIETBOPUTEIHHO WIH
«HEYJOBJIETBOPUTEIIbHO». JK3aME€H IPOBOJIUTCS B
yctHOH  ¢dopme. B ayauropum  HaxoIuTCs
npenojaBaTesnb U He Oojiee 5 4YEIOBEK M3 4uCiIa
CTyIeHTOB. Bo Bpemsi mpoBeneHHs 3K3aMEHa €ero
YYaCTHMKAM 3allpeliaercss HMMeTh npu cebe o
UCIIONIb30BaTh CPEACTBA CBSA3HU (COTOBBIE TEIE(OHBI,
MUKpooHbl U mp.). CTyAeHTy BBIZaeTcs OWIET ¢
Tpemsi BompocamMu. KoianuecTBO TOMONMHUTEIHHBIX
BOIIpOCOB — He Oonee 1ByX. KonnuectBo
JOTIOJTHUTEIBHBIX BOMPOCOB 3aBUCUT OT MOJIHOTHI
oTBeTa cTyJeHTa. Ha moaroToBky ctyneHty aaercs |
gac (60 muuyT). K mpoMexyTO4HOH arTecTanuu
JIOITyCKAIOTCS TOJIBKO CTY/IEHTHI, BHITIOJIHUBIIHNE BCE
BH/JIbI yUeOHO# paboThI, MpeIyCMOTPEHHbIE pabodeit
nporpaMmot  no  gucuuiuimHe  «Komruiekcer
TEXHUUYECKUX CPEJICTB B CUCTEMAaX aBTOMATHYECKOTO
yTpaBieHUs» (BBIMOJIHWIA M YCHENIHO 3allUTHIIH
MPaKTUYECKHE U JJTaOOpaTOPHBIE PabOTHI).
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7.2 lIkaja 1 KPpUTEPUH OLlEHMBAHMS Pe3yJIbTATOB 00y4YeHUsI

[Toka3zaTenem olleHUBaHHS KOMITIETSHIIMIA HAa PA3IUYHBIX dTarax ux (OpMUPOBAHHUS SBISICTCS

JOCTHKEHUE 00yUaroIMMHUCS IIJIaHUPYEMBIX PE3yJIbTaTOB 00yUYEHUS MO0 AUCUUILINHE (MOIYIIIO).

Kpurtepun onenuBanus

Ioka3arean 2 3 4 5
HeynoBiiersoputesib | YI0BJIETBOPHTEILHO Xopowo Otaun4no
HO

3HaTh: OOyuaromuiics OOyuaromuiics OO0yuaromuiics OO0yuaromuiics
OCHOBHBIE JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
CTPYKTYPHI, MIOJTHOE OTCYTCTBHE | HEIOJIHOE YacTHYHOE TIOJTHOE
TIPUHIATIBI W HEAOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
TUIH3AIHH, COOTBETCTBHE CJICYIONINX 3HAHUN: | CIEAYIOIMX 3HAHUM: | CIICIYIOUINX 3HAHHI:
yHH(DUKAINH, CIIEAYIOIINX 3HAHUH: | OCHOBHBIE OCHOBHBIE OCHOBHBIE
MIOCTPOEHUS OCHOBHBIE CTPYKTYDBI, CTPYKTYPBI, CTPYKTYPBHI,
IIPOTPaMMHO- CTPYKTYPHI, TIPUHIINIIBI TIPUHIIMIIBI MPUHINIIBI
TEXHUYECKUX TIPUHINIIBI TUIH3AINH, THUIN3AIMN, THUIH3ALNY,
komutekcoB (I1TK); | Tunuzarum, yHUDHUKALNH, yHU(DUKALINH, yHHU(UKALNY,
yCTpOCTBa yHUDHUKALNH, HOCTPOEHHMS MOCTPOEHHUS MOCTPOCHHUS
OCHOBHBIX THITOBBIX | IIOCTPOCHUS IIPOTPaMMHO- pOTPaMMHO- IPOrpaMMHO-
TEXHUYECKHX MIPOTPaMMHO- TEXHUYECKUX TEXHHUYECKUX TEXHUYECKHUX
cpeacTs AnY, TEXHUYECKHUX komiuiekcoB (IITK); | xommekcos (IITK); | kommiekcos (ITTK);
annaparHele U komrurekcoB (I1TK); | ycrpoiicta yCTpOICTBa YCTpOMCTBa
IIPOTpaMMHBIE ycTpoiicTBa OCHOBHBIX THIIOBBIX | OCHOBHBIX THIIOBBIX | OCHOBHBIX THIIOBBIX
CpeacTBa CHCTEM OCHOBHBIX THITOBBIX | TEXHHYECKHX TEXHHYECKUX TEXHUYECKUX
ynpaBieHus Ha 0a3e | TeXHHYECKHX cpencts AmY, cpencts AmY, cpencts AuY,
TunoBeIX I1TK; cpencts AunV, anmnapartHble U arnmnapaTHble U armaparHble U
OCHOBHYIO annapaTHbIC U MIPOTpaMMHBIE MIPOTPaMMHBIE MIPOrpaMMHBIC
Homenknarypy IITK | mporpammubie CpeJ/ICTBa CHCTEM Cpe/ICTBa CHUCTEM CpEICTBa CUCTEM
ABTOMATH3MPOBAHHBI | CPEJCTBA CUCTEM ynpaejeHus Ha Oa3e | ympaBiieHHs Ha 0a3e | ymnpaBieHus Ha Oase
X CUCTEM yrpasieHus Ha 6aze | tumoBsix [ITK; tunoBbeIx 11TK; tunoBsIx 11TK;
yIpaBJICHUS tunossix I1TK; OCHOBHYIO OCHOBHYIO OCHOBHYIO
TEXHOJIOTUYECKUMHU | OCHOBHYIO HoMmeHnkiarypy IITK | Homenknarypy IITK | mHomenxnatypy IITK
npoueccamu (ACY Homenkisarypy IITK | aBroMaTH3MpOBaHHBI | aBTOMAaTU3MPOBAHHBEI | aBTOMAaTH3UPOBAHHBI
TII) u ux ABTOMATH3MPOBAHHBI | X CHCTEM X CHCTEM X CHCTEM
KOMITOHEHT: X CHCTEM yTIpaBIeHUS yTIpaBIICHUS yIpaBJIeHUS
JaTYNKOB, yIpaBleHUS TEXHOJIOTUYECKUMH | TEXHOJIIOTHYECKUMH | T€XHOJIOTHYECKHMH
HCTIOJTHATEITBHBIX TEXHOJNOTHYeCKUMHU | miporieccamu (ACY mporeccamu (ACY nponeccamu (ACY
MEXaHH3MOB, mporeccamu (ACY TIT) n ux TIT) n ux TII) n ux
SCADA-cucrem TII) n ux KOMITOHEHT: KOMITOHEHT: KOMITOHEHT:
BEAYIIUX KOMITOHEHT: JIaTYHUKOB, JIATYUKOB, JIATYMKOB,
MIPOM3BOAUTENCH; JIaTYNKOB, HCTIOJTHUTENbHBIX UCTIOTHUTENbHBIX WCTIOTHUTENbHBIX
METOJIBI HCTIOJTHUTENIBHBIX MEXaHHU3MOB, MEXaHHU3MOB, MEXaHH3MOB,
ONTUMHU3AIUN MEXaHH3MOB, SCADA-cucrem SCADA-cucrem SCADA-cucrem
cucremorexunueckn | SCADA-cucrem BEIYIINX BEAYIINX BEIYILINX
X, BEAYIIUX TIPOM3BOANTENCH; MIPOM3BOANTENEH; MIPOU3BOANTENICH;
CXEMOTEXHHYECKUX, | IIPOU3BOJHTEIICH; METO/IBI METO/IBI METOJIBI
MIPOTPaMMHBIX U METOJIBI OINITUMU3ALNN ONITHMU3AIAN ONITUMHU3AINN
KOHCTPYKTHBHBIX ONTUMHU3AIIH CHCTEMOTEXHUYECKH | CHUCTEMOTEXHHYECKH | CHCTEMOTEXHHUUYECKH
pemneHuii mpu CHCTEMOTEXHUYECKH | X, X, X,
BBIOOpE X, CXEMOTEXHUYECKHX, | CXEMOTEXHMYECKHX, | CXEMOTEXHHYECKHX,
HOMEHKJIaTypBbl CXEMOTEXHHYECKUX, | MPOrPaMMHBIX U MPOTPaMMHBIX U MPOTrPaMMHBIX U
KOMIIIEeKca MIPOTPaMMHBIX U KOHCTPYKTHBHBIX KOHCTPYKTHUBHBIX KOHCTPYKTHUBHBIX
TEXHUYECKUX KOHCTPYKTHBHBIX pelieHuii npu pelieHui npu peleHuid npu
cpexncts (KTC); peleHuit mpu BBIOOpE BBIOOpE BbIOOpE
IPUMEPBI BEIOOpE HOMEHKJIaTypBbI HOMEHKJIATyPbI HOMEHKJIATYPbI
MIPUMEHEHHS HOMEHKJIaTypBbl KOMILJIEKCa KOMIUIEKCa KOMILIEKCca

KOMIIIEKCa TEXHUYECKHUX TEXHUYECKUX TEXHHUYECKHUX
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tunoBbix KTC B TEXHUYIECKUX cpencts (KTC); cpencts (KTC); cpencts (KTC);
CAmy. cpencts (KTC); TIPUMEPEI TIPAMEPHI TIpUMEPEI
TIPUMEPHI MIPUMEHEHHS IPUMEHEHHUS MIPUMEHEHHS
TIPUMEHEHHSI tunoBbix KTC B tunoBeix KTC B tunoBeix KTC B
TunoBelx KTC B CAny. CAny. CAnY. Csoboano
CAmy. Jomyckarorcs Jomyckarores ornepupyer
3HAYUTEIbHbIC HEe3HAYHUTENbHbIC NpUOOPETEHHBIMU
OIINOKH, OIHOKH, 3HAHUSMH.
TIPOSIBIISIETCS HETOYHOCTH,
HE0CTaTOYHOCTh 3aTPYIHCHUS IPU
3HaHMH, 110 PALY AQHAJTUTHYECKUX
TTOKa3aTeNei, oTIepanmsx.
oOygarommuics
HCTIBITHIBACT
3HAYUTEIbHEIC
3aTpyIHEHUS IPH
OTIePUPOBAHUH
3HAHUSAMH MIPH UX
HepeHoce Ha HOBbIE
CHUTYaIHH.
YMmeTh: OO6yyaronuiics He OOyuatoruiics OO0yuaromruiics OO0yyaromuiics
BBITIOJTHATH MPOCKT YMEET WIU B JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
TEXHUYECKOTO HEI0CTaTOYHOM HETIOJTHOE YacTHYHOE TIOJTHOE
oOecrieueHns CHCTEM | CTETICHH yMEeT: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHUE
yIpaBJeHUs Ha 0a3e | BBIONHATH MPOSKT CIIEYIOIIIX CIIeTYFOTITIX CJIeTYFOIITIX
tunoBbix [1TK; TEXHUYECKOTO YMEHUH: YMEHMUI: YMEHUI:
MIPOEKTHPOBATH obecrieueHust CHCTEM | BBIITOJHATH MIPOEKT BBITIOJTHATH TIPOEKT BBITIOTHATE IPOEKT
TEXHUYECKOe yopaBJieHUs Ha 0a3e | TEXHHIECKOTO TEXHUYIECKOTO TEXHUYIECKOTO

obecnieyenne CAnY
Ha 0a3e THITOBBIX

KTC.

TunoBeIxX I1TK;
MIPOEKTUPOBATH
TECXHHUYCCKOC
obecnieuenue CAnY
Ha 0a3e THIIOBBIX
KTC.

o0ecIeueHuss CUCTEM
ympaeieHus Ha Oa3e
tunoBbIx [1TK;
MIPOEKTUPOBATH
TEXHUYECKOE
obecneuenne CAunY
Ha 0a3e THIOBBIX

o0ecIeueHust CHCTEM
yIpaBieHus Ha 6aze
tunoBbeIx 11TK;
HpOGKTI/IpOBaTI)
TEXHUYECKOE
obecneuenne CAuY
Ha 0a3e TUIIOBBIX

obecredyeHns CUCTEM
yIpaBiieHus Ha 0a3e
tunoBsIx 11TK;
MPOEKTUPOBATH
TEXHUYECKOE
obecneuenue CAuY
Ha 0a3e THIOBBIX

KTC. Honyckatorest | KTC. Ymenus KTC.
3HAYNTEIbHBIC OCBOECHBI, HO CBoboaHo
OIINOKH, JIOIYCKaIoTCs orepupyer
TIPOSIBIISACTCS HE3HAYUTEIIbHbIC NpHOOPETEHHBIMH
HEeJOCTaTOYHOCTb OLINOKH, YMEHHSAMH,
YMEHHH, IO Py HETOYHOCTH, NPUMEHSET UX B
roKasarenei, 3aTPYIHEHHU NIPU CHUTYyalUAX
oOyuJaromuics AHATUTUYECKUX MOBBIIIIEHHOMN
UCTIBITHIBAET oreparnusx, CJIO’)KHOCTH.
3HAYUTEIbHBIC nepeHoce yMeHui Ha
3aTpyIHEHUsS MIPU HOBBIE,
OIIEpPUPOBAHUH HeCTaHJlapTHbIC
YMEHUSIMH TIPH UX CHUTYaIIH.
TIepeHoce Ha HOBbIE
CHTYaLlUH.
Bnanmets: Obyuatoruiicss  He | OOywarommuiics B OO6yuarontuiics OO0yuaromuiics B
HaBBIKAMH BIaAeeT WIM B | HEIOCTaTOYHOM YaCTUYHO BIIaJCCT: MIOJTHOM 00BeMe
HCIIOIBb30BAHUS HEJIOCTATOYHOM CTCIICHH BIIAJICCT: HaBbIKaMH BJIaJICeT:
TEXHHUYCCKUX CTCIICHU BJIaACCT HaBbIKaAMU HUCIIOJIB30BAaHUSA HaBbIKaMU
CpCaACTB HaBbIKaAMHU HCIIOJIb30BaHUA TEXHUYCCKUX HUCIIOJIB30BaHUA
aBTOMATU3aLUH U HCIIOIb30BaHUS TEeXHUYECKHX CpelcTB TEeXHUYECKHX
YIipaBJICHUA B TEXHHUYCCKUX CpC€aCTB aBTOMaTu3alnuu u CpCaCTB
CoCTaBeC CpCaACTB aBToMaTu3aluu 1 yrpaBJICHUSA B aBTOMAaTU3alluu U
ABTOMATU3UPOBAHHBI aBTOMaTu3aluu u YyIpaBJICHUA B COCTaBEC YHpaBJICHUS B
X CHCTEM; HaBbIKaM{ | YIPaBIICHHS B coCTaBe AaBTOMAaTU3UPOBAaHHbI | COCTaBE
paboTsI C cocTase ABTOMATH3MPOBAHHBI | X CUCTEM; HaBBIKAMH | aBTOMAaTH3HPOBaHHBI
COBpPEMEHHBIMU ABTOMATH3MPOBAHHBI | X CUCTEM; HaBbIKaMU | paboThI C X CHUCTEM; HaBbIKaMHU
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annapaTrypHbIMH U X CHCTEM; HaBBIKAMH | PabOTHI C COBPEMEHHBIMU paboTHI ¢
MIPOTPAMMHBIMHU paboTHI ¢ COBPEMEHHBIMU anmnapaTypHbIMU U COBPEMEHHBIMU
CpeaCcTBaMU COBpPEMEHHBIMU annaparypHbIMU U MIPOTPaMMHBIMU arnmnapaTypHbIMU U
MPOEKTUPOBAHUS annapaTypHbIMU U NPOTPaMMHBIMU cpeAcTBaMu MIPOTPaMMHBIMHU
CHCTEM YIIPABJICHUA. | IIPOTrPAMMHBIMHU cpeAcTBaMU MIPOEKTUPOBAHUS cpeacTBaMu
cpeacTBaMu IMPOCKTUPOBAHUSA CHUCTEM YIIPABJICHUA. IMPOCKTUPOBAHUA
MIPOCKTUPOBAHUSA CHUCTEM YIIPpABJICHUA. HaBrikn OCBOCHHI, CUCTEM YIIPABJICHUA.
cucreM ympapienus. | OOydarommiics HO JIOITYCKAIOTCSI CBoOoaHO
HCIIBIThIBACT HE3HAUYUTCIIbHBIC MMPUMCHSACT
3HAYUTCIBbHBIC 0HII/I6KI/I, TMOJIYUCHHBIC
3aTpyAHCHUS TTPU HCTOYHOCTH, HAaBBIKW B CUTYyallUAX
MNPUMCHCHNU 3aTPpyAHCHUA IIPU IIOBBIINICHHOU
HAaBBbIKOB B HOBbBIX AHAJIUTUYCCKUX CJIOKHOCTH.
CUTyalusXx. ornepanusx,
nepeHoce yMeHui Ha
HOBEIE,
HECTaHIAPTHBIC
CUTYAIUU.
IkaJjia olleHUBAHUSA TEKYIIEro KOHTPOJIs
HaumenoBanue
KOHTPO.TH IIxkana oueHUBaHus Onucanue
pe3yJbTaToB
00y4eHust
3aureHo: HabpaHo 3 u 6onee 6amioB | B kauecTtBe popM Tekymiero
He 3auteno: HabpaHo 2 u MeHee KOHTPOJISI 3HAaHUM CTY/I€HTOB
OaJsoB UCIOJNIB3YIOTCS TPOEKTHI TNO0
Kpurepun orieHuBaHHSI MIPOTPaMMEI, BEITIOJTHEHHBIS
OO6muii 6ami npu oLeHKe CTyJE€HTaMH Ha KOMIIBIOTEPE.
CKJIa/IBIBAETCS U3 CIEIYIOIINX Brimonnenue u 3ammra
MoKa3aTeNei: MPAKTHYECKON pabOThI
Sammra - IPAKTUYECKOE 33/1aHUE BBITIOJTHEHO | OCYIIECTBISETCS WHANBUIYAIBHO.
. | momHOCTBIO U 0e3 omubok — 2 6amna | CTyIeHTOM MPeoCTaBIseTCs
MPAKTHIECKON
paboTI - IPAKTUYECKOE 3aJaHNE MIPOEKT WJIH MTporpamMma B
BBITMIOJTHEHO, OJTHAKO MPUCYTCTBYIOT | JIEKTPOHHOM BHJIE (C IKpaHa).
HETOYHOCTHU B UTOrOBOM padote - 1 OneHuBaeTcst KauecTBO
Oann BBITIOJTHEHM S, TPABUIILHOCTh
- IpakTU4eckast paboTa M OTUET pacyeToB M HAMTUCAHUE TIPOTPAMMBI.
BBITIOJIHEHBI B CPOK — 1 Oarmn CTy/eHTHI HE BHIMOIHUBIIINE
- oopmIIeHHE TTPOEKTA(IIPOTPaMMBl) | PAKTUYECKYIO pabOTy K 3aIlIUTe HE
COOTBETCTBYET TpeOoBaHUsIM — 1 JIOITY CKAOTCA.
Oasn
3aureHo: HaOpaHo 3 u 6onee 6amioB | B kauecTtBe popM Tekymiero
He 3auteno: HabpaHo 2 u MeHee KOHTPOJISI 3HAaHUM CTY/I€HTOB
OaJsoB UCIOJIB3YIOTCS OTUETHI IO
Kpurepun orieHuBaHUS 1abopaTopHBIM paboTaM.
3ammra OO0mmuit 6am1 mpu oIeHKe Brimonaenue mabopatopHbix paboT
71a00paTOpPHON | CKJIaIbIBACTCS U3 CIAEAYIOLIUX JOIyCKAeTCs TPyIIIaMU CTYACHTOB
paboThI MIOKa3aTeIICH: 1o 2-3 yenoseka. OTuer no

- naboparopHas paboTa BBIITOJIHEHA
[IOJIHOCTBIO U 0e3 omunboK — 2 dania

71a00paTOpPHOM paboTe NOIKEH
cojiepkatTh: Ha3zBaHue paboTel, PO
CTYJICHTOB U HOMED BapHaHTa,
MOPSIOK pacyeTOB, PE3yIbTAaThI
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- mabopaTopHas paboTa BBIOJTHEHA,
OJTHAKO MPUCYTCTBYIOT HETOYHOCTH
B UTOTOBOM pabote - 1 Gamn

- 1abopaTopHasi paboTa U OT4YeT
BBITIOJTHEHBI B CPOK — 1 Oasn

- oopMIICHHE OTUYETA

paboTHI (pacyeTHBIC WITN
rpaduyueckre), BEIBOBI 10 paboTe.
3ammTa oT4eTa 1mo gadbopaTopHOI
paboTe ocyIecTBIsSETCs
UHAUBUAYaNbHO. CTyIEeHTOM
peoCTaBIAETCS 0(OPMIICHHBIN

COOTBETCTBYET TpeOoBaHUsIM — 1
Oain

ot4ueT. OIeHUBAETCS KAYECTBO
odopmIIeHHUs, IPABIILHOCTh
pac4etoB U BbIBOZOB. CTyICHTBI HE
BEITIOJTHUBIIIHE Ta00OPATOPHYIO
paboTy K 3alUTe HE JOMYCKAITCS.

IIIkana omeHUBAHUSA l'[pOMe)KyTO‘lHOﬁ aTrreCcTanmu: 3K3aMEeHa

IIkaJja oneHUBaHUA

Onucanune

OTJIINYHO

BrimonHeHs! Bce BUIBI yueOHOI paboThl, PEeyCMOTPEHHBIE YUEeOHBIM
miaHoM. CTyJIeHT [IEeMOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHUH,
HaBBIKOB TPHUBEAECHHBIM B Ta0NMIAX TOKa3aTelsiM, OIEpUpPYyeT
npUOOpEeTEHHBIMU 3HAHUSIMH, YMEHUSMHU, HAaBbIKAMHU, IPUMEHSIET UX B
CUTyalUsAX IOBBIIIEHHOM! CII0KHOCTH, HE UCIIBITHIBAET 3aTPYAHEHUHN IPH
AHAJIUTUYECKUX OIEepalusax, MEPeHOCe 3HAHUM M YMEHHUU Ha HOBBIE,
HECTaHJIaPTHBIC CUTYaLUU.

Xoporo

BrinonHens! Bce BUbI yueOHOI paboThl, MPeyCMOTPEHHbIE YUeOHBIM
mwi1aHoM. CTyJIEHT AEMOHCTPUPYET YAaCTUYHOE COOTBETCTBUE 3HAHMI,
YMEHUH, HABBIKOB MIPUBEJICHHBIM B TaOJIHMIIaX MOKA3aTeNsIM, OIIEpUpPYET
npruoOpEeTEHHBIMU 3HAHUSIMH, YMEHUSMH, HaBbIKAMH, NMPUMEHSET UX B
CUTYyalMsX HOBBIIIEHHOH! CI0KHOCTHU. [Tp1 3TOM MOTYT OBITH 1OMyIIEHBI
HEe3HAUWTENbHbIE  OMMOKM,  HETOYHOCTH,  3aTPyIHEHHS  TpHU
aHAJIMTUYECKUX ONepalusX, NepeHoce 3HAHWH U yMEHHH Ha HOBBIE,
HECTAaHJIaPTHHIE CUTYAIUH.

Y 10BIIE€TBOPUTEIIHHO

BrimonHeHs! Bce BUBI yueOHOM paboThl, MPeyCMOTPEHHbIE YUeOHbBIM
mwiaHoM. CTyAeHT [eMOHCTPUpPYET HENOJHOE COOTBETCTBHE 3HAHMIA,
YMEHUH, HaBBIKOB TPUBEAECHHBIM B TaOJMIIaX  IOKa3aTessM,
JIOTIYCKAlOTCA  3HAUMUTEIbHBIE OIMIMOKM, TPOSIBISIETCS OTCYTCTBUE
3HaHUi, yMEHUH, HABBIKOB I10 Psy MOKa3aTesel, CTYCHT UCTIBITHIBACT
3HAYUTENIbHBIE 3aTPYIHEHUS TP OTIEPUPOBAHUY 3HAHUAMU U YMEHUSIMHU
IIPU UX MEPEHOCE HA HOBBIE CUTYAIMH.

HeynosnerBopurensHo

He BbmonHen oauH win  Oojee BUAOB y4yeOHOMl  paboThI,
MPeyCMOTPEHHBIX YUeOHBIM MIaHOM. CTYIEHT JEMOHCTPHUPYET MOTHOE
OTCYTCTBHE€ WJIM HEIOCTATOYHOE COOTBETCTBUE 3HAHUMW, YMEHHUI,
HAaBBIKOB TMPHUBEJCHHBIM B TaOMUIaX MOKa3aTeNsM, JOIMyCKaITCS
3HAYMTENIbHBIE OIIMOKU, TPOSBISAETCS OTCYTCTBHE 3HAHWUW, YMEHH,
HaBBIKOB M0 psAOy IIOKa3aTelei, CTYJIEHT HE MOXKET ONEpPUpPOBATH
3HAHUSIMU U YMEHUSIMH TIPH UX MIEPEHOCE HAa HOBBIE CUTYAIIUH.
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7.301eHOYHbIE CPEACTBA

7.3.1 Texymuii KOHTPOJIb
Tunoevie 6onpocel K RPAKMUYECKUM 3AHAMUAM

[IpakTuueckoe 3anarue 1-2:

1. YcTpoiicTBa, 0OecreunBaroe KOMMYTAUI0 CUIIOBBIX U YIIPABIISIFOIINX 3JIEKTPHUUECKUX
LIENEH TOCPEICTBOM MEXaHUYECKUX KOHTAKTOB.

2. DIEKTPOMAarHUTHOE PeJie MMOCTOSIHHOTO B MEPEMEHHOT0 TOKa. OCHOBHBIE ATArbl pabOThI
peie.

3. Kimaccudukanus pene. OCHOBHBIE MapaMeTphI pedie.

4. KoHTaKTOpbI ¥ MarHUTHBIE MMyCKaTeIl. MarHUTHBIE TyCKATEH.

5. DAeKTpOMarHuTHbIE My THI.

[IpakTrueckoe 3ausitue 3-4:

1. DneKTpOMarHuTHHIE BEHTUIU B ITHEBMO- U TUAPOCUCTEMAX.

2. DIIeKTPOMArHUTHBIN IPUBOJHON MEXAHU3M MAJIbIX TIEpPEMELICHUH.

3. DNEeKTpOMarHuThl.

4. YCTpONCTBO ¥ MIPUHIIMI ICUCTBUS JIEMEHTOB THEBMOABTOMATHKH.

5. OcobeHHOCTH YCTPOMCTB MHEBMOABTOMATUKH U 00JIACTh UX MPUMEHEHHUSL. 6.
CpaBHUTENIbHBIE XapAKTEPUCTUKN YCTPOUCTB MHEBMO U 3JIEKTPOABTOMATUKH.

[IpakTryeckoe 3ausTHE 5-6:

1. ITporpaMMupy€eMbIil JOTHYECKUI KOHTPOJUIEP - ONPEIEIICHUS.
2. Ycrpoiicto TTJIK.

3. Tunsl monynen ITJIK.

4. Pexxumsl padots! [TJIK.

5. O6nactu npumenenus [1JIK.

[IpakTuyeckoe 3ausTHE 7-8:

1. Kpurepuu Boi6opa moayneit [1JIK.

2. Hactpolika MOyl MUTaHUs, €70 XapaKTEPUCTUKU.

3. Hactpoiika MOZyJI HEHTPAIBHOTO MPOLECCOPA, Er0 XapaKTEPUCTUKH.
4. Hactpolika JUCKPETHOTO CUTHAJIBHOTO MOAYJISI, €0 XapaKTEPUCTUKH.
5. Hactpoiika aHagoroBoro CUrHaJIbHOr0 MOJYJISI, €M0 XapaKTEPUCTUKH.

[TpakTuaeckoe 3ansatue 9-10:

1. IIpumep BbmonHenus nporpammsl TJIK.

2. Bpems nukna. Kak paccunThIBaeTCs, Ha 4TO BIUSET.
3. SI3BIKM IpOrpaMMHUPOBAHUS.

4. Kakue 6utoBble HHCTpYKUKHU Ucoib3ytoTcs B [1JIK.
5. butsl ynpaBiieHus IpOrpaMMON.

[IpakTuyeckoe 3ansaTue 11-12:

1. Tune! mapaerx ITJIK.

2. IHCTpyKUIMH CpaBHEHUS.

3. CYeTyuKH, UX TUIBI U peATU3aLIHs.

4. Talimepbl, UX TUIBI U peanu3aLusl.

5. Tunbl TaHHBIX BHYTPHU CYETUYUKOB U TAMEPOB.
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[IpakTrueckoe 3anstue 13-14:

1. Haznauenue YMMU.

2. I[Ipumepsl npocTeiimero naTepdeiica "yenoBek-mMamuHa".

3. O6opynoBaHue, UCmoib3yeMoe B kauectse YMU.

4. CeHCOpHBIEC U KHOITOYHBIC MAHEH - XapAKTEPUCTUKHU.

5. KoMmmnbrorepHas ctaHuus - OTau4us ot nepeHocumeix YMMU ycerpoiicts.

[IpaxTuyeckoe 3ausaTue 15-16:
1. DTanbl coznanus npoekrta st YMU.
2. Ha3nauenue 3kpaHoOB 0TOOpakeHHUS MTpoliecca.

3. OcHoBHbI€ 351eMeHTsl UMU.
4. CgoiictBa 06bexkToB UMU.
5. llTabGmonb! U ercIiaTel, 00JIaCTh UX TPUMEHEHUS.

[Ipaktrueckoe 3ansitue 17-18:
1. Yro takoe SCADA cucrema?
2. Otnnune SCADA ot UMMU.
3. BapuanTsl peanuzanuu nepenaun gJaHHbix B CAY.

4. OGopynoBaHue, UCIIOJIb3YEMOE JIJIsl XpaHEHHsI HH(DOPMAaLIHH.
5. Cucremsl pealbHOTO BPEMEHHU.

Tunoewie 3a0anusn 013 1adOOPamopHsIX padom

JlaboparopHoe 3ausiTHe 1:
Heo6xoaumo co3aath HOBBIM MTPOEKT CO CIAEAYIONICH anmapaTHON KOH(DUTYpaIiei:

Crannus Tun momyns JlononHuUTENBHBIE YCIOBUS
Crannus 1 | Moaynbs nutanus Br1OpaTh MOIIIHOCTH
Crannus 1 | Moayns HEHTpagbHOTO Npolieccopa Hactpouts agpec
Crannus 1 | CurHasibHBIN MOAYJIb HAa 8 JUCKPETHBIX HacTtpouts anpeca u Ha3BaHuA
BXOJIOB CUTHAJIOB

Crannus 1 | CurHanbHbIN MOyJb HAa 16 qUCKPETHBIX Hacrtpouts anpeca u Ha3zBaHUsA
BBIXOJIOB CUTHAJIOB

Crannus 1 | CurHasbHbIN MOJyJb Ha 4 aHAJIOTOBBIX Hactpouts aapeca u Ha3BaHus
BXO/Ia 10 HAIPSKEHUIO CUTHAJIOB

Crannus 1 | CurHasbHbBIN MOJYJIb Ha 2 aHAJIOTOBBIX Hactpouts aagpeca u Ha3BaHus
BBIXO0J1a 10 TOKY CUTHAJIOB

Cranmms | | Moaynb No3MIMOHMPOBAHUS ABUTaTeNs |  BpIOpaTh Mo mapamerpam JBUTaTeNs

Crannus 2 | Moaysib HEHTPaIbHOIO IIpOLiECCOpa HacTtpouts anpec

Crannus 2 | CereBoil MOTYyJIb Hactpouts ceTeBoli anipec

Crannus 2 | CurHasibHbIN MOZyJIb Ha 16 JUCKPETHBIX Hactpouts anpeca u Ha3zBaHUsA
BXOJIOB 1 16 THCKPETHBIX BBIXOJIOB CUTHAJIOB

Crannus 2 | Moaysib KOHTPOJIS TEMIEPATYPbI BrIOpaTh Ha OCHOBE THUIIOB JATYMKOB

CxonMunpoBaTh NpoeKT. [[poBepUTh yCnemHoCTh KOMITUIISILIUH.

JlaboparopHoe 3aHsTHE 2-3:
Hcnonp3ys Tabauily COCTOSHUSI CUTHAJIOB, HAPUCOBATh JICCTHUYHYIO M (DYHKITMOHAIBHYIO
AuarpaMMbl, a TaKKC IIOCTPOUTHL BPEMCHHBIC AUarpaMmbl JJI BCCX COCTOSIHUU BXOIOHBIX CUT'HAJIOB.
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B ocranpubix ciydasx Q1-Q4 BeixitoueHs! (paBHbI 0)

JlaGopaTopHoe 3ansTHe 4-5:

3amanue 1. Manomerp u3MmepsieT aasieHue B mpeaenax or 3000 mo 5000 mGap. K IIK
MOJBOJIUTCS. CUTHAJ 1O HampspkeHuto B auana3zone oT 0 10 20 MA. HeoOXonumo mpH CHUKEHUU
nasyieHus Hike 3500 MOap BKIIOUMTH CUTHANBHYIO Jamiy Q1, a mpu MOBBIIIEHUH AaBICHUS BBIIIE

4800 mOap BKIIFOYUTH CUTHANIBHYIO Jamiy Q2.

3ananue 2. 1o kouseiiepy (Q1) aBmXyTCs MeTalIMyecKue 3aroToBKu. B Hauase koHBeiiepa
yctanoBieH matuuk (l1), B xoHIe KOHBeiepa ycrtaHoBieH natuuk (12). HeoOxomumo cuutath
KOJIMYECTBO 3aroTOBOK, KOTOpbIE HaxXosATcsi Ha KoHBeilepe. Ecnu Ha koHBeilepe Oombiie 5
3aroTOBOK, HY’KHO BKJIIOUUTh CUTHANBHYIO Jammy (Q2). Ecnu Ha koHBeilepe HET 3aroTOBOK — HYKHO
BBIKIIFOUNTH KOHBeilep (Q1). 3amyck xonBeliepa (Q1) mpoucxoaut aBTOMaTHYECKH KaK TOJBKO Ha

HEM MOSBJISETCS XOTs OBl OJIHa 3aroToBKa.

3aganue 3. lcnone3ys TaiiMephl, HEOOXOAMMO pEaIU30BaTh CIEAYIOUIYI0O BPEMEHHYIO

JuarpamMmy

114
{
Q1A
Q24 ¢
Q34 ¢
Q44 t
5 2525 8

11 — knonka; Q1-Q4 — mammbl. Bpems ykazaHo B ceKyH/ax.




21

JlaboparopHoe 3aHsiTHE 6-7:

Cobpatb u HacTpouTh nporpammupyemyio YUMMU-nanens. Beidpats mapamerpsr YUMUN-
MaHeJIN: AUaroHayib oT 4 10 7 J0MMOB, OAAEPKKa MUHUMYM 256 1IBETOB.

Cosnats 4 skpana ¢ Ha3Banusmu Start, DateAndTime, Switches, Bars.

Dkpan Start cienats craproBbiM. Ha skpane Start caenats KHONKH JiIs IEpexo/ia K APyTruM
sKpaHaM. Takxe Ha CTAPTOBOM dKpaHe JIOJIKHA ObITh KHOIIKA BBIKIIOUYCHHUS Mane . Ha skpanax
DateAndTime, Switches, Bars HeoO0x01uMo0 peann30BaTh KHOIIKK BO3BPAIIEHUS Ha CTAPTOBBIM
9KpaH, a TAaKXKe KHOIKY BO3BpaTa K MPEAbLIyIIEMY dKPaHy.

Ha skpane DateAndTime mo6aButh nHMOpPMAIHMIO O TEKYIIEH 1aTe/BPEMEHH.

Dkpan Switches nomkeH coaepkarh (IOMHUMO yXKe CACTaHHBIX KHOIOK) 4 rpadudeckux
o0beKTa (Harmpumep, Kpyr), TPH KHOIIKH M JBa TePEKIIIoYaTelIs, Kak MOKa3aHO Ha KapTHHKE:

Swl_OFF M5w2_0FF

H
:

Okpan Bars gomkeH conepkarh Tpu dyeMeHTa Tuna Bar, a Taxke Tpu KHOIKH, TPUMEPHO Kak
Ha KapTUHKE:

50 75 100

JlaboparopHoe 3aHsiTHe 8-9:

ABTOMATH3UpOBaHHAas CUCTEMa  YNpABIECHUA JpeHaXHOW cucrteMod. OmnucaHue:
TexHn4eckoe MOMEIICHUE C IPEHAKHBIM KOJIOIEM ITyOUHOM SM, B KOTOPOI M3BHE MOCTYMNAET BOJA.
B xonoane ycraHoBieHO 3 naTyuka ypoBHS 3amnoiHeHus. [Ipu 3amoinHeHun ApEeHaKHOTro KOJIoALa
IIPOUCXOJUT BKJIIOUEHUE JIBYX HACOCOB, OTKAuMBAIOIMIMX BOAy. Cxema oOBbEKTa NpeacTaBieHa Ha
PUCYHKE.

: - | npenaxHbIl Konoaew,
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rae JIH1, IH2 — npenaxkHble Hacocsl. LMIN — MUHMMAaIBHBIA ypoBeHb, LMaX — MakCHMaJbHBIH
ypoBetnb, Lfull — 3aTorienue.

3aganue: PeamuzoBath ACY npeHaxHou cuctembl ACY JpeHa)KHOW CUCTEMbI JIOJIKHA
oTarb B JABYX pexumax: PydHol. BrxirodeHHe U OTKIIOYEHHE JPEHAXKHBIX HACcOCOB

pab

OCYIIECTBIIAECTCS  ONMEPATOPOM. ABTOMATUYECKHUH.

BikiroueHre W OTKIIIOYCHHE HACOCOB B

3aBUCUMOCTHU OT YPOBHS BOJABI B JpeHakHOM Kojonue. Ilpu noctuxenun yposus Lmax (450 cm)
HACOCHI JIOJDKHBI BKITIOYHTHCS, Tpu Lmin (50 cM) oTkimodnThes.

7.3.2 IIpomexxyTouHasi aTTecTarus

BO”pOCbl K IK3ameny

1. Kmaccudukanus 31eMeHTOB aBTOMAaTUKHU TIK-8
2. OCHOBHBIE XapAaKTEPUCTUKH 3JIEMEHTOB aBTOMATUKHI I1K-8
3. Knaccuduxkanus cxem cornacHo ECKJI I1K-8
4. TunoBasi CTPYKTYpHasi CXeMa CHUCTEMbI YIIPaBJICHUS I1K-8
5. Busipl obecnieueHusi CUCTEM aBTOMATU3ALUH U YIIPABJICHHSI I1K-8
6. KoHTpOJIbHO-N3MEPHUTENBHBIE CPENICTBA CUCTEM aBToMatu3anuu. O0mme cBeaeHUs I1K-8
7. Knnaccudukanus n3MepuTelIbHbIX TpeoOpa3oBaTeeii I1K-8
8. Knnaccugukanysi HCIOJHUTENbHbIX 3JIEMEHTOB CUCTEM aBTOMATHKHU I1K-8
9. Iludpossle cucTeMbl YIPaBICHUs: Ha3HAUCHHUE, CTPYKTYPa, KIacCUPUKAIHS I1K-8
10. Mi3smeputenu-perymisiTopsl I1K-8
11. OcunoBHble xapakTepuctuku [TJIK I1K-8
12. O6nacts npumenenus [1JIK I1K-8
13. IlocnenoBarenbHOCTH paboTHI NpH KoHurypuposanuu [TJIK I1K-8
14. Coctas tunossix moayJiei TTIJIK I1K-8
15. Anpecaiusi CHTHaJIBHBIX MOJTYJIeH TIK-8
16. IlpuMepsl NpUMEHEHHUs JeIIeHTPAIN30BaHHOM nepudepun I1K-8
17. TlocnenoBaTeIbHOCTh pabOTHI P cOCTaBIeHUU porpaMmsl i [TJIK I1K-8
18. Tumbl 1 aNTOPUTMBI HCTIOIH30BAHUS TAUMEPOB I1K-8
19. Tunsl ¥ aNTOPUTMBI UCTIOJIH30BAHUS CUETUUKOB I1K-8
20. Tumbl TaHHBIX, HCTIOJB3YEMBIE B pa3pabaThIBaeMbIX ITPOrpaMmax I1K-8
21. Obnactu mamstu [TJIK I1K-8
22. MacmtabupoBanue qanHbix B [IJIK T1IK-8
23. IlocnenoBaTeNbHOCTh KOHPUTYPUPOBAHMSI aHAJIOTOBBIX BXOJ/IOB U BBIXOJIOB I1K-8
24. TloHsiTHe YeJI0BEKO-MalIMHHOTO HHTEpdeiica I1K-8
25. Ha3znayenue u o01acTy NPUMEHEHHUS YeJIOBEKO-MaIlIMHHOTO HHTepdeiica. I1K-8
26. OyHKIMOHATBHBIE BO3MOXKHOCTH Y€JI0BEKO-MAIIMHHOTO HHTEpdeiica I1K-8
27. OCHOBHbBIE TEXHUUECKHUE XapaKTEPUCTUKHU AeMeHToB UM I1K-8
28. IlporpamMmmMupyeMble TEPMHHAIIBI I1K-8
29. SCADA-cucrembl. OCHOBHBIE TOHSTHS I1K-8
30. IIporpammHuoe obecnieuenue, ucnoibzyemoe st noctpoerus SCADA-cuctem I1K-8






