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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,;

NudopmanonHble TEXHOIOTHH;

[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 7
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 U3yYEeHHUS TUCIHIITIMHBI

TpyroemMKoCTh, Yac
AyauTopHasi padora ;E
33 | % |5g) 2
Ne Pa3ebl/TeMbl o - s 2 w Ex| 22| 8E
Q
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 DJIEKTPOABTOMATHKHU.
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 THCIHHIITHBI

Paspnen 1. Knacenpukauusa KTC

Knaccudukanmsi COBpEeMEHHBIX TEXHOJOTHUECKHMX OOBEKTOB yrpaBieHus. Kiaccel u
TUMOBBIE  CTPYKTYphl ~CHCTEM  aBTOMAaTM3allMM MW  yNpaBlieHUs. TUIoOBas  CTPyKTypa
ABTOMATU3UPOBAHHBIX TeXHONOTrHYecKUxX KoMIUIeKcoB (ATK). HazHaueHne U cocTaB TEXHUYECKUX
cpencts ATK. IIpuHIuObBl KOMIUIEKCUPOBAHUS: THMM3AIM, yHU(UKALUS, AELEHTpaTu3anus,
MarucTpajibHO-MOAyIbHBIN npuHUi nocTpoeHus ATK. Tunosoe obecrieuenne ATK. Yuudukanus
tunoBeiX penieHuid ATK. ®DyHKIMOHANBHOE, AJITOPUTMUYECKOE, MPOrPaMMHOE, TEXHUYECKOE,
WHPOPMAIIMOHHOE U METOJUYecKoe OOeCleYeHusl CHCTEM aBTOMATH3AllMK W YIPaBICHUS
TEXHUYECKUMHU 00BEKTaMHU U TEXHOJIOTUYECKUMHU MPOIIECCAMHU.

Paznen 2. DieKTpo M NHEBMOABTOMATHKA

YcrpoiicTBa, o0ecreynBaonie KOMMYTAIUIO CHJIOBBIX W YHPABISIOMUX DJIEKTPUIECKHX
LEeneil MOCPEACTBOM MEXAHUYECKUX KOHTAKTOB. OJIEKTPOMAarHUTHOE peEJe IOCTOSHHOIO U
nepeMeHHOro Toka. OCHOBHBIE ATarnbl paboTsl pene. Knaccudukamnus pene. OCHOBHbIE TTapaMeTphl
peste. MexaHndeckasl U TATOBBIE XapaKTEPUCTUKH pene. [1onsapu3oBaHHOE 2JIEKTPOMarHuTHOE peEJie.
KoHTakTOpbl W MarHuTHbBIE MycKaTedu. MarHWTHBIE MyCKAaTeNIH. JJIEKTPOMAarHUTHBIE MY(QTBHI.
ONEKTPOMAarHUTHHIE BEHTWIM B ITHEBMO- W THAPOCHCTEMAaxX. JJIEKTPOMArHUTHBIM MPUBOIHOU
MEXaHHU3M MaJbIX MepEeMEIICHUNA. DIIEKTPOMArHUThI. Y CTPONCTBO M MPUHLIUIT JEHCTBUS AJIEMEHTOB
THEBMOABTOMATHKH. OCOOEHHOCTH YCTPONCTB NHEBMOABTOMATUKUA M 00JACTh MX MPHUMEHEHMS.
CpaBHUTENBHBIE XapAKTEPUCTUKN YCTPOUCTB MHEBMO U 3JIEKTPOABTOMATUKH.

Pa3nea 3. IIporpamMupyembie 10rH4ecKre KOHTPOJLIEPBI
[IpombInneHHBIE KOMIBIOTEPBI M MpOorpaMMHpyemMble Jorudeckue koHtpoiuiepsl (ITJIK).
Paboune cranmuu. MukpoO3BM u mukpokorTposuiepsl. O0mue onrcanne u kiaccupukamus [JIK.



[TporpamMmupyemble KOHTpOJIEPbI 3apyOesKHOro Mmpou3BojicTBa. KoHTposuiepsl, MPOU3BOAUMBIE
npeanpustusiMu P®. BerpauBaembie cucrembl. Kommnonents: ITJIK. Metoauka BeiGopa ITJIK.
[Iporpammuoe obecnieuenne KOHTposuiepoB. KondurypupoBanue ammapaTHo dactr. OCHOBHBIC
HacTpoiiku I1JIK. Beimonnenue nporpammel BHyTpu IIJIK. f3p1KM mporpammupoBanus. OCHOBBI
nporpammupoBanust [IJIK. WHCTpykmuu cpaBHEeHHs, TpeoOpa3oBaHMs, CUYe€Ta, JOTHYECKOTO
ynpasiieHus. MareMaTu4eckie HHCTPYKIMU. 3arpy3Ka U repeiaya 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
AaBTOMATU3UPOBAHHBIX cucTeMax. [Ipobrmembl mocTtpoeHus >PQPEKTUBHBIX M HAAEKHBIX CHCTEM
nucrieryepckoro ynpasiienus. Omnpenenenue tepmuHa SCADA. OOmue TeHIASHIUMU pPa3BUTHS
SCADA. SCADA cucrema kak npouecc ynpasiieHus. OCHOBHbIE TpeOOBaHUS K JUCIETYCPCKUM
cuctemMaMm ympaBicHus. OyHKIHOHAIBLHBIE BO3MOXXHOCTH. Bo0O3MOXHOCTH 1O pa3zpaboTke
npunoxkenuil. ['paduueckue Bo3moxkHOCTH. TexHMUECKHE XapaKTEPUCTUKH. DKCILTyaTallMOHHbIE
xapaktepucTuku. OTKpbITOCTh cucteM. O0mas ctpykrypa SCADA.

3.4 TemaTnKa CEMUHAPCKUX/MIPAKTHYECKUX U JIA00PATOPHBIX 3aHATHH

3.4.1 CemuHapcKue/mpakTUUECKUE 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 u 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 UMW - co3manme m otiagka
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 TEXHOJIOTHYECKOTO Tpolecca ¢
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 nanupix 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. — TexkcT : anekTpoHHbIH // JlaHb : 31IeKTpOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/174286;

3. PaukoB, M. IO. ABTOMATH3aIUsl TMPOWM3BOJACTBA : YYEOHUK I CPETHETO
npodeccuonanibHoro oopazoanust / M. FO. PaukoB. — 2-¢ wu3n., ucnp. u jgon. — 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 TEXHOJIOTHIECKHUX MPOIEccOoB : 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. Texnudeckne cpeAcTBa aBTOMATH3ALMM M YIIPABICHUS 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 : 31MeKTpOHHO-OMOIHOTEHAS
cucrema. — URL.: https://e.lanbook.com/book/213209.

4.4 JnexkTpoHHBIE 00pPa30BaTeIbHbIE PECypPChI
He npenycmotpenst

4.5 JInueH3M0HHOe ¥ CBOOOIHO pacnpocTpaHsieMoe NPOorpaMMHoOe
o0ecmeuyenmne
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1. Microsoft-Windows

2. Microsoft-Office

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

4.6 CoBpemMeHHbIe TPO(ecCHOHATbHBbIE 0a3bl IaHHBIX U HH(OPMAaIIMOHHbIE
CIPAaBOYHbIEC CHCTEMbI

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

2. Kommsrotepabie MH(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. Poccwmiickast rocymapctBeHHas oubiaroTeka http://www.rsl.ru

6. ObC «YHuBepcurerckas 6udimoreka oniaita» https://biblioclub.ru/index.php

5 MarepuaJbHO-TEXHHYECKOe o0ecneyeHue

1. KoMITbIOTEpHBII KITacC ¢ MPEayCTaHOBICHHBIM ITPOrPAMMHBIM 00ECTIEYeHUEM, YKAa3aHHBIM
B 1. 4.5, MynpTUMeIUITHOE 060pyAOBaHKE (IIPOEKTOP, IEPCOHANBHBIN KOMIBIOTEP MPENOAABATENS).

2. Ayautopusi s JIEKIMOHHBIX, TPAaKTHYECKUX 3aHATud. OOOpyJIoBaHHE U ammaparypa:
ayJIUTOPHAas 10CKa, BO3MOKHOCTh MCII0JIb30BaHUs MYJIbTUMEIUHHOTO KOMILIEKCA.

3. Cnenanu3upoBaHHas ay JUTOPHUs JJIsl IpoBeieHHs JabopaTopHbIX pabot. O6opyaoBaHue
U anmnaparypa: IporpaMMHUpyeMble JIOTHUECKUE KOHTpoIepsl, ycrpoiictBa YMU, koMnbroTepHbIe
CTaHIINU.

6 MeTtoauueckne peKOMeHIANH

6.1 MeToanuyeckue peKoMeHIalUM I PenoaaBaTeis M0 OpraHu3anuu
o0yueHus

Ha NEPBOM 3aHATUU MO JUCHUIIIIMHEC H€06XOI[I/IMO O3HAKOMHUTH CTYACHTOB C NOPAAKOM €€
u3ydeHus (TeMaMu Kypca, popmMamu 3aHATHI, TEKYIETO U MPOMEXYTOUHOTO KOHTPOJISI), PACKPBITh
MECTO U POJIb JUCIMIUIUHBI B CUCTEME HAyK, €€ MPAaKTUYECKOE 3HAUYCHHE, JIOBECTU JI0 CTYJCHTOB
TpeOoBaHus K (opMe OTYETHOCTH U IIPUMEHEHUS BUJIOB KOHTPOJISL. BrilaeTcst TeMaTHKa 3a1aHui ISt
MMOATOTOBKH K IMPAKTHUYCCKUM U Ha60paT0pHI>IM 3aHATUAM.

[Ipu moAroToOBKE K MPAKTUYECKUM U TAOOPATOPHBIM paboTaM M0 MEPEYHI0 OOBIBICHHBIX TEM
IpenoAaBaTel0 HeOOXOIMMO YTOUHUTh IUIAaH HX MNPOBEACHUSA, NPOAYMaTbh (HOPMYIMPOBKU U
coJlep’)KaHHEe Y4YeOHBIX BOIPOCOB, BBIHOCHMBIX Ha OOCYXJEHHE, O3HAKOMHUTHCS C IEepeuHEM
TEMATUYCCKUX BOIIPOCOB.

B xome pabGoThl BO BCTYHNUTENBHOM CIIOBE PACKPBITh MPAKTHUECKYIO 3HAYUMOCTH TEMBI
paboThI, OMPEENIUTh MOPSAIOK €€ POBEICHISI, BpeMs Ha 00CYkICHHUE KaKI0ro y4eOHOTO BOMpoca.
[Tpumensist GpOHTANBHBIN OMPOC AATh BO3MOKHOCTD BBICTYIIUTh BCEM CTYI€HTaM, IPUCYTCTBYIOIIUM
Ha 3aHSATUH.

B 3akmtounTenbHOM yacTu paboThI CleyeT MOABECTH €€ UTOTU: JIaTh OLIEHKY BBIITOJHEHHOM
paboThI KaXKIBIM CTYyIEHTOM M Y4€OHOH IpymIbl B IIEJIOM. PacKpbITh NOJOXKHUTEIbHBIE CTOPOHBI U
HEJIOCTaTKH TPOBEJACHHON MpaKkTUYecKod paboThl. OTBETUTH HAa BOMPOCHI CTYACHTOB. BbImarh
3aaHuA OJid CaMOCTOSITCILHOU paGOTLI 10 MOATOTOBKE K CICAYIOIICMY 3aHATHULO.
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Metoarka mpenofaBaHus TUCIHILTHHBI «KOMIUIEKCHI TEXHHUYECKUX CPEICTB B CHCTEMax
ABTOMATHYECKOTO YIPABICHUS» W peaju3alusi KOMIIETEHTHOCTHOTO MOAXOAa B H3JIOXKCHUH U
BOCIIPHSITHM ~ MaTepuajia MpeAycMaTphBaeT  HWCIOJb30BAHWE  CIEAYIONIMX  aKTHBHBIX U
WHTEPAKTUBHBIX (OPM TMPOBEICHUS TPYNIOBBIX, WHINBUAYATbHBIX, AYAUTOPHBIX 3aHATHH B
COYETAaHHH C BHEAYJAUTOPHOU PabOTOH ¢ 1ebi0 GOPMHUPOBAHUS U PA3BUTHUS MPO(HECCHOHATBHBIX
HaBBIKOB O0YYarOIUXCA:

— TMOATOTOBKA K BBHIMOJIHEHUIO M 3allMTa MPAKTHYECKUX pabdOT €  TOMOIIBIO
CHENHATM3UPOBAHHOTO MTPOTPAMMHOTO 00eCIIeUeHuS;

— TONrOTOBKA K BBINOJHCHUIO H 3aluTa JabopaTOpHBIX paboOT C  MOMOIIBIO
CHEHUATM3UPOBAHHOTO 000PYIOBAHUS;

— 3amMTa W WHAWBUAYAIbHOEC OOCYXXICHHE BBITIOJIHICMBIX JTAllOB 3aJaHUN IS
NPaKTUYECKHUX U JTa00PaTOPHBIX padoT;

— TEXHOJIOTUY aHAJIN3a CUTYaluH ISl aKkTUBHOTO O0YYEHUsI, KOTOPBIE IMTO3BOJISIOT CTYICHTaM
COCIMHUTH TEOPUIO U MPAKTUKY, TPEICTABUTH IPUMEPHI IPUHUMAEMBIX PEIICHUN U UX TIOCTICICTBHA,
JIEMOHCTPUPOBATh pa3IMYHbIC O3, (POPMHUPOBATH HABBIKU OLICHKHU aJIbTEPHATUBHBIX BAPUAHTOB
B BEPOSTHOCTHBIX YCIIOBUSX.

OOy4eHue 1Mo JUCHUIUIMHE BEIETCS ¢ MPUMEHEHUEM TPaJIHIIMOHHBIX TTOTOKOBO-TPYTIIIOBBIX
WH(GOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TeXHOJorui. [Ipu ocyiiecTBieHnn ob6pa3oBaTEIbHOTO
nporiecca 1Mo AUCIHUILTUHE UCTIOIB3YIOTCS CIEAYIONIHe HHPOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIC
TEXHOJIOTHH: MPE3CHTAIIUH C IPUMEHEHHEM MPOEKTOpa U mporpammel PowerPoint.

6.2 MeToanueckue yKa3aHUs IJIs1 00yYAKOIIUXCS 0 OCBOCHH IO THCIUTITHHBI

CamocTtosaTenpHas paboTa CTYJCHTOB HalpaBlieHa Ha PEIICHUE CICAYIOIINX 3a1a4:

CamocrosaTenbHast pabora SBISETCS OJHUM M3 BUAOB y4eOHBIX 3aHsATud. lLlens
CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE CaMOCTOSTENIbHOE MONyYeHHE CTYJCHTAaMH HAaBBIKOB
paboThl ¢ PEKOMEHI0BAHHOM JIUTEPATYPOIL, MOoKUcKa U 00001IeH!sT HH(POpMaIMK, paccMaTpUBaEMO
B [IPOLIECCE U3YUECHUS JUCIUIUINHBI.

AyIuTOpHAas CaMOCTOSATENbHAS paboTa M0 TUCIUIIMHE BBITOIHACTCS Ha yUYEeOHBIX 3aHATHIX
MI0J1 HETIOCPEACTBEHHBIM PYKOBOJCTBOM MPENOJABATENS U IO €T0 3aJaHUI0.

BueayautopHas camocrosiTenbHas paboTa  BBIIOJIHAETCS CTYACHTOM 110  3a/IaHUI0
npenoaaBaTens, Ho 6e3 ero HermoCPeICTBEHHOTO Y4aCTHsI.

3aaun caMOCTOSITEIbHOU pabOThI CTY/IEHTA!

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHOM paboThI;

- OCBOCHHE COJIEp’KaHUs JUCLMILIINHBL;

- yrayOseHue coiep kaHus U 0CO3HaHWE OCHOBHBIX MOHATUN AUCIUIIIINHBL;

- IICTIOJIb30BaHME MaTepraia, COOPaHHOTO ¥ MOJTYYEHHOTO B XOJI€ CAMOCTOSTEIIbHBIX 3aHATHIHA
1utst 3 (PEeKTUBHOM MOATOTOBKU K SK3aMEHY.

Bubl BHEay JUTOPHON CaMOCTOSITENIbHOM paOOTHI:

- CAMOCTOSITEIbHOE U3yUYE€HHUE OTACIIbHBIX TEM JTUCLMILIUHBL;

- MMOJITOTOBKA K MPAKTUYECKUM U JTAOOPATOPHBIM 3aHITHUSIM;

- oopMIIeHHE OTUETA M0 JTaA0OPaTOPHBIM paboTaM U MOATOTOBKA €r0 K 3alllUTe;

J171s1 BBITIOTHEHUS JIFOOOTO BUJIa CAMOCTOATENBHON paboThl HEOOXOIUMO IPOUTH CIIETYIOIINE
STallbl:

- OTIpEJIeJICHHUE 1IETH CAMOCTOSATEBHON PaboTHI;

- KOHKpETHU3allKs M03HaBaTEIbHOM 3a1a4H;

- CAaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITENIFHON padoTe;

- BBIOOD aJIeKBaTHOTO CI0c0o0a JAeCTBHS, BEAYIIEro K PEIICHUIO 3a/1a4H;

- IUTAaHUPOBaHKE PabOThI (CaMOCTOSATENBHON UM C TOMOUIBIO TPENOJaBaTENs) HaJl 3a/IaHUEM;

- OCYIIECTBIICHHE B TMPOIIECCE BBIMOJHEHUS CAMOCTOSITETbHOW pPabOThl CaMOKOHTPOJIS
(TTPOMEKYTOYHOTO ¥ KOHEUHOTO) Pe3yJIbTaTOB PadOTHI M KOPPEKTUPOBKA BBITOIHEHHS PaOOTHI,
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- pednekcus;
- Ipe3eHTaIyst padoThI.

7 @oHJ OLIEHOYHBIX CPEICTB

B nporecce o0ydeHuUst HCTIOJIB3YIOTCS CIEAYIONMINUE OIIEHOYHBIE (hOPMBI CAMOCTOSITEIIbHON
pabOTHI CTYJICHTOB, OIICHOYHBIC CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IMTPOMEIKYTOUHBIX
aTTeCTalMM:

- 3aIMTa MPAKTUYECKUX padoT;

- 3aIuTa JIabopaTOpPHBIX padoT;

- DK3aMECH.

OrnieHOYHBIE CPEACTBA TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIE
BOIPOCHI UHANBUYTBHO IS KQXKI0T0 00Y4Yaromerocs.

B pesynbrare ocBOCHUS AUCIUIUTHHBI (MOIYIIs) POPMUPYIOTCS CIASAYIOIMINE KOMITICTCHITHH:

Kon
HanmeHoBaHHe KOMIIETEHIIMU BHIMYCKHUKA
KOMIEeTeHIIUH
K-8 CriocoGeH pa3paboTaTh KOHIICTIIIUYA aBTOMATU3UPOBAHHOW CUCTEMBI
YpaBJICHUA TEXHOJIOTHYCCKUMU ITpoecCaMu

7.1 MeTobl KOHTPOJISI U OLIEHUBAHMS Pe3YJIbTATOB 00yUYeHUsl

HepequL OICHOYHBIX CPCACTB 110 JUCHUIIIINHE «KoMIIeKchl TEXHHYECKUX CpCACTB B
CUCTEMAX aBTOMATHYCCKOI'O YIIPAaBJICHU»

HanmenoBanme
Bua konTpoJs
Ne KOHTPOJIA KparTkasi xapakTepucTuKa KOHTPOJIA
n/m | PEYIbTaTOR pe3yJibTaToB pe3yibTaToB 00y4eHHs
o0yueHust
o0yueHust
[IpakTuueckas pabota BBITIOJTHSETCS
WHIMBHUIYaIbHO KaX/IbIM CTYJEHTOM.
BolnonHeHHYI0 NpPAaKTHUECKYyl0 paboTy CTyIEHT
MOKa3bIBaeT MpEnojaBaTeNio (MporpaMma/mpoeKT
WIN pacyeTHas paboTa B DJIEKTPOHHOM BHJIE Ha
ammra komneiotepe). [lpu mpoBepke mpemnojaBaTeNb
. ., | OLIGHMBaeT KayeCTBO BBIIIOJHEHUS, IPaBUIBHOCTD
1 Texymuii IIPAKTUYECKON
paboTLI pacueToB, MPaBUIBHOCTH MOAOOpa 00OpYIOBaHUS.
Y4uuThIBalOTCA CpPOKM BbINOJHEHUS padoTel. K
3allUTe TMPAKTHYECKON  paboThl  JOMYyCKAaroTCs
CTYZCHTBI, KOTOPBIE BHITOTHIIN Pa0OTy M MOKA3aIN
ee mpernojaasarento. Ha 3ammre kaxaoMy CTyAeHTY
3a/1al0Tcs 3 BOIIpOca Ha TEMY MPaKTHUECKON paboThI
B (hopmare "Borpoc-oTBet".
JlaGopaTopHass pa0oTa BBIMOJHSAETCS TPYNION
3amura CTyneHTOB u3 2-3 yenoBek. [locie BbIONHEHUS
2 Texymuit nabopaTopHOH | JTabopaTOpHOM pabOTHl CTYACHT O(DOPMIISIET OTYET,
paboThI CHAET €ro MpenoJaBaTeli0 Ha IPOBEPKY B 3apaHee
YCTaHOBJICHHBIN CpOK. IIpu MIPOBEPKE
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IpenojaBaTesb OLEHUBAET KauyecTBO O(POPMIICHHMS,
NpaBWIBHOCTh pPAacyeToB M BbIBOJOB. K 3amure
nabopaTOpHON pabOTHl JIOMYCKAIOTCS CTYACHTHI,
KOTOpbIe  BBIMOJHWIA  paboTy, OQOpMHIN B
COOTBETCTBUM C  TpeOOBaHMSIMH  OTYET O
1abopaTopHOl paboTe W NPEJOCTaBHIM €ro K
3amure. Ha 3amure kaxxaoMy CTyAeHTY 3ajatorcs 3
BOIIPOCA HA TEMY MPAKTHUECKOH paboThl B hopmare
"Bonpoc-0TBeT".

[IpomexyTouHbIN

OK3aMeH

[IpomexxyTouHass arTecTranust OOy4aromuxcs B
dopMe »sK3aMeHa MPOBOAMUTCS IO pe3yjbTaTam
BBIIIOJIHEHUST BCEX BUAOB  y4eOHOH  paboTHI,
IPEeIyCMOTPEHHBIX YYE€OHBIM IIJIAHOM IO JIaHHOM
JUCHUIUIMHE (MOJIYJII0), IPU 3TOM YUUTBHIBAKOTCS
pe3yNbTaThl TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH B
TedeHue cemecTpa. OLIEHKa CTENEHU JOCTUKEHUS
o0y4armuMucs TUTAHUPYEMBIX pe3yJIbTaToOB
00ydYeHHUsl M0 NUCHUIUTHHE (MOJYJIIO) MPOBOIUTCS
npernoaaBaTesieM, BEAyIUM 3aHATH IO AUCLUTIIMHE
(MomyI0) METOJIOM KCIIepTHOM onieHKH. [1o utoram
IPOMEXKYTOUHOM  aTTecTallud MO  JAUCLUHUIUIMHE
(MomynI0)  BBICTABISIETCA  OLIGHKA  «OTJIMYHOM,
«XOPOILIOY, «YJOBIIETBOPUTEIHHO WIH
«HEYJOBJIETBOPUTEIIHO». OJK3aME€H IPOBOJUTCS B
yctHOH  ¢opme. B ayauropum = HaxomuTcs
npenoaaBaTeslb U He Oojee 5 4YEIOBEK U3 uuCia
CTyIeHTOB. Bo Bpemsi mpoBeneHHs 3K3aMEHa €ero
YYaCTHMKAM 3allpeljaercss HMMeTh npu cebe
UCIIONIb30BaTh CPEACTBA CBSA3HU (COTOBbIE TENE(OHBI,
MUKpodoHbl U 1p.). CTyAeHTy BBIZaeTcs OWIeT ¢
Tpemsi BompocamMu. KoianuecTBO TOMONMHUTEIHHBIX
BOIIpOCOB — He Oonee 1ByX. KonnuectBo
JOTIOTHUTEIBHBIX BOMPOCOB 3aBUCUT OT TOJIHOTHI
oTBeTa cTyJeHTa. Ha moaroToBky cryneHty aaercs |
gac (60 muHyT). K mpoMexyTOYHOH aTTecTaluu
JIOITyCKAIOTCS TOJIBKO CTY/IEHTHI, BHITIOJIHUBIIHNE BCE
BH/JIbI YUeOHOU paboThI, MpeyCMOTPEHHBIE pabodeit
nporpaMmot  no  gucuuiuimHe  «Komruiekcel
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).

Kputepun onenuBanus
Iloka3zarean 2 3 4 >
Heynosiiersopures | YI10BJIeTBOPUTEII Xopomo OTtiauvHo
bHO bHO

3HAaTh: OObyJatommiics OO0yuaronuiics OO6yJatomtmiics OO6yJatomtmiics
OCHOBHBIE J€MOHCTPHUPYET MOJTHOE | JEMOHCTPHPYET JI€MOHCTPHUPYET JIEMOHCTPHUPYET
CTPYKTYPHI, OTCYTCTBHE WIIN HETIOJTHOE JaCTHYHOE TIOJTHOE
TIPUHINIIBI HEI0CTaTOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
TUIH3AIHH, COOTBETCTBHUE CJICAYOIINX 3HAHHH! CJIEIYIOLINX CJIETYFOIINX
yHH(pHUKALINH, CIENYIOUIUX 3HAHUMN: OCHOBHBIE CTPYKTYpBI, | 3HAHMM: 3HAHMM:
MOCTPOCHHUS OCHOBHBIE CTPYKTYPHI, MPUHIUTIBI OCHOBHBIE OCHOBHBIE
MIPOrpaMMHO- MIPUHIMIBI TUITH3ALUH, THUIH3AIHY, CTPYKTYPBI, CTPYKTYPBI,
TEXHUUECKHX yHUDHUKALNH, yHUA(UKALNY, TPUHIUIIBI HPUHIUTIBI
KOMIIJIEKCOB MIOCTPOEHUS MOCTPOCHUS THUIN3AIHH, THUIN3AINH,
(IITK); IIPOrpaMMHO- IPOrpaMMHO- yHUHUKALNH, yHU(UKALNH,
ycTpoiicTBa TEXHUYECKUX TEXHHYECKUX MTOCTPOCHUS TTOCTPOCHUS
OCHOBHBIX komrurekcos (I1TK); kommrekcoB (I1TK); MPOrpaMMHO- MPOrpaMMHO-
THUTIOBBIX yCTpoiicTBa OCHOBHBIX YCTpOMCTBA OCHOBHBIX | TEXHHYECKHX TEeXHHUYECKNX
TEXHUYECKUX TUIIOBBIX TEXHUIECKUX THUIIOBBIX TEXHUYECKUX | KOMIUICKCOB KOMIIJIEKCOB
cpencTts AuY, cpencTts AuY, cpencts AuY, (ITTK); (ITTK);
annapaTHbIC U annapaTHbIC U anmnapaTHbIe U ycTpoicTBa ycTpoicTBa
MIpOrpaMMHBbIe MIPOrpaMMHBIE CPEJICTBA | MPOTrPaMMHBIE OCHOBHBIX OCHOBHBIX
CpEICTBa CUCTEM CHCTEM YTIpaBJICHHS Ha Cpe/CTBa CUCTEM THUIOBBIX THUITOBBIX
yIpaBJICHUS Ha 6a3e Tunoseix [1TK; yrpaBiieHus: Ha 0aze TEXHUYECKUX TEXHUYECKUX
0a3e THIOBBIX OCHOBHYIO tunossIx [1TK; cpencts AuY, cpencts AuY,
IITK; ocHOBHYIO HoMmeHkiarypy IITK OCHOBHYIO anmnaparHble U arnmnaparHble U
HOMEHKIIaTypy ABTOMAaTH3MPOBAHHBIX HoMmeHkiarypy [1TK MIpOrpaMMHBIE MIpOrpaMMHBIE
I[TK CHCTEM YyTIpaBJICHUS ABTOMAaTU3UPOBAaHHBIX | CPEICTBA CUCTEM Cpe/ICTBa CHCTEM
ABTOMATH3HPOBAH | TEXHOJOTMYECKUMHU CHCTEM YIIpaBJICHHS yTIpaBJICHUS Ha yTIpaBJICHUS Ha
HBIX CUCTEM mporeccamu (ACY TII) TEXHOJIOTUYECKUMU 0a3e TUIOBBIX 0a3e TUIOBBIX
YIIpaBJICHUA 1 UX KOMIIOHEHT: nporeccamu (ACY IITK; ocHOBHYIO IITK; ocHOBHYIO
TEXHOJOTUYECKHM | JAaTYHUKOB, TII) 1 X KOMIIOHEHT: | HOMEHKJIATYpPy HOMEHKJIATYpy
1 IpOLECCaMU HUCHOTHUTENBHBIX JTATYNKOB, IITK IITK
(ACY TII) u ux MexaHu3MoB, SCADA- HCIIOJIHUTENBHBIX aBTOMAaTU3UPOBAH | aBTOMATU3UPOBAH
KOMITOHEHT: CHCTEM BEAYILIHX MEXaHHU3MOB, HBIX CHCTEM HBIX CHCTEM
JTATYUKOB, MIPOU3BOAUTENIEH; SCADA-cucrem yIpaBIeHUs yIpaBIeHUs
UCIIOJTHUTENIFHBIX | METOJbl ONTUMH3ALUH BELYIINX TEXHOJIOTUYECKHM | TEXHOJIOTHYECKUM
MEXaHHU3MOB, CHUCTEMOTEXHUYECKUX, MIPOU3BOUTENEH; U TIpoleccamMu U TIpolieccamMu
SCADA-cucrem CXEMOTEXHHYECKUX, merons! ontummsanun | (ACY TII) n ux (ACY TII) u nx
BEAYIIUX MIPOTPaMMHBIX U CHCTEMOTEXHUYECKHX, | KOMIIOHEHT: KOMITOHEHT:
MIPOM3BOANTENCH; | KOHCTPYKTHUBHBIX CXEMOTEXHUYECKHX, JIaTYNKOB, JaTYNKOB,
METOJIBI pemeHuii mpu BeIOOpe MPOTPaMMHBIX U WCIIOJTHUTENBHBIX | MCIIOTHUTEIBHBIX
ONTUMHU3AIIH HOMEHKJIATypBI KOHCTPYKTHUBHBIX MEXaHHU3MOB, MEXaHU3MOB,
CHUCTEMOTEXHHYEC | KOMIUIEKCA TeXHHYeCKuX | peuieHuii mpu Beioope | SCADA-cuctem SCADA-cuctem
KHX, cpencts (KTC); HOMEHKIATYPbI BEYILIUX BEIYILIUX
CXEMOTEXHHYECKH | MPUMEpbI IPUMEHEHHS KOMILIEeKCa MIPOU3BOANTENEH; | MPOU3BOIUTENCH;
X, mporpaMMHbIX | THIOBBIX KTC B CAnY. | TEXHMYECKHX CPEICTB | METOJBI METO/IBI
KOHCTPYKTHBHBIX (KTC); mpumepsl ONTUMHU3ALUU ONTUMHU3ALUU
peleHuit npu MPUMEHEHHS TUTIOBBIX | CUCTEMOTEXHHUYEC | CHCTEMOTEXHHUYEC
BBIOOpE KTC B CAnY. KHX, KHX,
HOMEHKJIaTypBbl Jonyckarorcs CXEMOTEXHUYECKH | CXEeMOTEXHHYECKH
KOMIIJIEKca 3HAYUTEJIbHBIE X, IPOTPaMMHBIX U | X, TIPOIPaMMHBIX H
TEXHUYECKHX OIIMOKH, IPOSIBISIETCST | KOHCTPYKTHBHBIX | KOHCTPYKTHUBHBIX
cpencts (KTO); HEIOCTaTOYHOCTh peleHui mpu peuieHui mpu
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IPUMEPbI
[IPUMEHEHHS
tunoBeix KTC B
CAnYv.

3HaHUM, IO PAAY
MoKa3aTeseH,
oOyuarommiics
UCTIBITBIBAET
3HAYUTEIIbHBIC
3aTpyAHEHU IpU
OIIEpUPOBAHUNU
3HaHUAMU IIPU UX
MEepeHoCce Ha HOBBIE

BEIOOpE
HOMEHKIIATYPBI
KOMILIEKCA
TEXHUYECKUX
cpencts (KTC);
TIPUMEPBI
HpI/IMeHeHI/Iﬂ
tunoBeix KTC B
CAmny.

BEIOOpE
HOMEHKIIATYPBI
KOMILIEKCA
TEXHUYECKHUX
cpencts (KTC);
MIPUMEPBI
HpI/IMeHeHI/IH
tunoBeix KTC B
CAnVY. Coboano

CUTYAIHH. Jomyckarorcst orepupyer

HE3HAYUTEIFHBIC MPHOOPETEHHBIMU

OINOKH, 3HAHHSIMH.

HETOYHOCTH,

3aTpyIHEHUS IPH

AHATUTHYIECKUX

OTIepaIysX.
YMmeTs: Ob6yuatommuiicst He ymeeT | OOygaromuics Ob6yuatomtmiics OO6yuatomtmiics
BEITIOJTHATE POEKT | WJIK B HEJOCTATOYHON JIEMOHCTPHUPYET JEMOHCTPHPYET JEMOHCTPHPYET
TEXHUYECKOTO CTETICHU YMEET: HETIOJIHOE YaCTUYHOE MOJTHOE
o6ecnequI/m BBITIOJIHATDH ITPOCKT COOTBETCTBHE COOTBETCTBHUEC COOTBETCTBHEC
CHUCTEM TEXHUYECKOTO CIIEYIOUINX YMCHHIA: CIICYIOIIHNX CIIEYIOIINX
yIpaBJICHUS HA oOecrieueHus CUCTEM BBITIOJTHATH MPOCKT YMCHUM: YMCHUM:
0a3e TUIOBBIX yIpaBJIeHUsS Ha 0aze TEXHUYIECKOTO BBITIOJTHATE TIPOCKT | BBIMOJIHATH MPOSKT
IITK; TunoBeIX I1TK; o0ecreyeHus: CUCTEM TEXHUYECKOTO TEXHUICCKOTO
MIPOEKTHPOBATH MIPOEKTHUPOBATH yHpaBiIeHus Ha 0aze obecrieueHHs obecriedeHHst
TEXHUYIECKOE TEXHUYIECKOE trnoBsIX T1TK; CUCTEM CUCTEM
obecnieueHne obecneuenne CAuY Ha MIPOEKTHPOBATH yIpaBJIeHUS Ha yIOpaBJICHUS Ha
CAnY Ha 6aze 6a3ze TunoBeix KTC. TEXHUYECKOE 0a3e THITOBBIX 0a3e THIOBBIX

TunoBsix KTC. obecneuenue CAnY TITK; TITK;
Ha 0a3e THITOBBIX IIPOEKTUPOBATH IIPOEKTUPOBATH
KTC. HomyckaroTcs TEXHUYECKOE TEXHUYECKOE
3HAYUTEIIbHbIC obecrieueHne obecrieueHne
omu6ky, nposisisercst | CAuY Ha 6aze CAwnY Ha 0aze
HEJJ0CTaTOYHOCTh tunoBsix KTC. tunoBeix KTC.
YMEHHUH, 110 psAay Ymenust ocBoensl, | CBoOoaHO
MoKazaTeJieH, HO JIOITyCKAaIOTCS orepupyer
oOydJarommics HE3HAYHUTEIbHbIC MIPUOOPETEHHBIMA
UCTIBITHIBACT OLINOKH, YMEHHSIMH,
3HAYUTEIILHBIC HETOYHOCTH, NIPUMEHSET UX B
3aTpYAHCHUS IPH 3aTPYAHECHUS IPH | CHTYaLHUsIX
OIIepHPOBAHUH AQHATUTUYECKUX MOBBIICHHOM
YMEHMAMU IIPU UX onepanusix, CJIO’)KHOCTH.
MepeHoce Ha HOBbIE nepeHoce yMeHUH
CHUTYalH. Ha HOBEIE,
HecTaHJlapTHbIC
CHUTYaIHH.
Bnanets: OOyuaromuiics He | OOyuaromuiics B OOyuaromuiics OOyuaromuiics B
HaBBIKaMHA BIIaJeeT W B | HEJOCTaTOYHON YaCTHYHO BJIJICET: | MOJHOM O0OBeMe
HCIIOJIb30BAHUS HE/IOCTaTOYHOIN CTENEHHU | CTCIICHH BIIAJICET: HaBBIKaMHA BIIaJICCT:
TEXHUYECKUX BIIaJeeT HaBBIKAMHU HCIIOJIb30BAHUS HaBBIKaMH
CpencTB HaBbIKAMH UCIIONB30BaHHs TEeXHUYECKHX HCIIOIb30BAHHS
aBTOMATH3aLMd U | MCIOJb30BaHUI TEeXHUYECKHX CPEICTB | CPE/ICTB TEeXHUYECKHX
YIIPaBJICHHS B TEXHUYECKHX CPEJICTB ABTOMATHU3aLUH 1 aBTOMATH3alUHM U | CPEICTB

COoCTaBC aBTOMaTHu3aluu U yapaBJICHUSA B COCTaBE YyHpaBJICHUA B aBTOMaTHu3aluu U
ABTOMATU3UPOBaH YIipaBJICHUA B COCTaBE ABTOMATU3UPOBAHHBIX COCTaBC yrpaBJICHUA B
HBIX CUCTEM, ABTOMATU3UPOBAHHBIX CHUCTEM, HaBbIKaMH ABTOMATU3UPOBAH COCTaBeC
HaBbIKaMH pa60T1)1 CHCTCM, HaBbIKaMH pa6OT]:l C HBIX CUCTEM, ABTOMATU3UPOBAH
C COBPECMCHHbBIMHU pa60Tm C COBPEMECHHBIMU HaBbIKaMH pa6OTI)I HBIX CUCTCM,
arnmapaTrypHbIMU U COBPEMECHHBIMU anmnapatrypHbIMU U C COBpCMCHHBLIMU HaBbIKaMHU pa6OTbI
nporpaMMHbIMU arnmnaparypHbIMU U MMporpaMMHbIMHA arnmaparypHbIMU U C COBpCMCHHBIMU
CcpeacTBaMu nporpaMMHbIMU cpeacTtBaMu nporpaMMHbIMU arnmnaparypHbIMU U
IIPOCKTUPOBAHUS CpCACTBAMU IMIPOCKTUPOBAHUSA CpeaACTBaMu1 IIporpaMMHbIMHU
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CHUCTEM MIPOEKTUPOBAHUS CUCTEM | CHCTEM YNPABICHUS. MIPOEKTUPOBAHUS cpelcTBaMu
YIPaBJICHUSA. YIIPaBJICHUS. OO0yuaronuiics CUCTEM MPOEKTUPOBAHUS
HCIIBITBIBACT yHpaBJICHUSA. CHCTEM
3HAYUTCIIbHBIC HaBwixu OCBOCHHI, YHpaBJICHUS.
3aTpYOHEHUS IPU HO JIOITyCKAf0TCS CBobOomHO
MMPUMEHCHUN HABBIKOB HCE3HAYUTCIIbHBIC MPpUMEHACT
B HOBLIX CUTyallUAX. OIJ_II/I6KI/I, IMMOJIYYCHHBIC
HCTOYHOCTH, HaBBbIKU B
3aTpyAHCHUS TTPU CUTyalusiaXx
AHAJIUTHYCCKHUX IIOBBILICHHOU
ornepanusx, CJIOKHOCTH.
NEPEHOCEC YMCHUU
Ha HOBBIC,
HECTAaHAAPTHBIC
CUTYaLlUu.
IIlkana oueHNBaHUSA TeKylLIero KOHTPOJIS
HaunmenoBanue
KORTpOJIH IIkaJyia oueHuBaHUSA Onucanue
pe3yJbTaToB
o0yuyeHust
3auteHo: HaOpaHo 3 u Oonee 6amioB | B kauecTBe hopM TeKyIero
He 3auteno: HabpaHo 2 u MmeHee KOHTPOJISA 3HAaHUM CTYJICHTOB
6amioB UCHOJB3YIOTCS IPOEKTHI TNOO
Kpurepun oneHuBaHMS MIPOTPaMMBI, BBITIOJTHEHHBIE
OO0uwmii 6armt mpu oLeHKe CTYZICHTAaMH Ha KOMITBIOTEPE.
CKJIa/IBIBAETCS U3 CIIETYIOIINX Brinonnenue u 3ammura
MOKa3aTeNeu: MPaKTUYECKON pabOThI
ammra - IPAKTUYECKOE 33aJJaHUE BBIIIOJIHEHO | OCYIIECTBISETCS MHAUBUYalIbHO.
. | HOTHOCTBIO U 6€3 omunboK — 2 6amna | CTyJIeHTOM MpeloCTaBIsIeTCs
PaKTUYECKON
paboTI - IPaKTUYECKOE 3aJlaHue MPOEKT WM MporpaMma B
BBINOJIHEHO, OJHAKO MPUCYTCTBYIOT | BJIEKTPOHHOM BHJIE (C KpaHa).
HETOYHOCTHU B UTOroBOM padote - 1 OneHnBaeTcst Ka4eCTBO
6amn BBITIOJIHEHUS, TPABUIBHOCTD
- IpaKTU4eckas pabora U OTYET pacyeToB U HaMKMCAaHUE MPOTPaMMBI.
BBITOJIHEHBI B CpOK — 1 Gasn CTyIeHThI HE BBITOJTHUBILNE
- oopMIIeHHE MTPOEKTA(IIPOrPaMMBbl) | IPAKTHUECKYIO pabOTy K 3allUTe HE
COOTBETCTBYET TpeboBaHUAIM — 1 JIOITy CKaOTCH.
Oa1
3auteHo: HabOpaHo 3 u Oonee 6aioB | B kadecTBe hopM TeKyIiero
He 3auteno: HabpaHo 2 u MmeHee KOHTPOJIA 3HAaHUM CTYJICHTOB
6amioB UCIOJIb3YIOTCS OTUETHI 110
Kpurepuu orieHuBaHus mabopaTOPHBIM paboTaM.
OO0uwmii 6amt mpu oLeHKe Brimonnenue nabopaTopHbIX paboT
3amuTa CKJIa/IBIBAETCS U3 CIIETYIOIINX JIOITyCKaeTCsl TPYIIaMHU CTYI€HTOB
71a00paTOpPHOM | MmoKa3aTenei: 1o 2-3 yenoseka. OTueT no
paboThl - TabopaTopHas paboTa BBINMOJIHEHA | JJaOOpaTOpHOM paboTe JOKEH

MOJTHOCTHIO 1 0e3 omuboK — 2 Oana
- mabopaTopHas paboTa BBIMOJIHEHA,
OJIHAKO TPUCYTCTBYIOT HETOYHOCTHU

B UTOTOBOM pabore - 1 Gamn

cojiepkath: Ha3zBaHue padotel, PO
CTYACHTOB U HOMEp BapHaHTa,
MOPSZIOK pacyeToOB, PE3yIbTaThl
paboTHI (pacueTHBIC WITN
rpaduueckre), BEIBOBI 10 paboTe.
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- mabopaTopHasi paboTa U OTYET 3ammra oT4eTa 1mo gadbopaTopHOI
BBITIOJTHEHBI B CPOK — 1 Oart paboTe oCyIecTBIsSETCs

- oopmIICHHE OTYETa UHAUBUAYaIbHO. CTyIEeHTOM
COOTBETCTBYET TpeOoBaHUIM — 1 npeocTaBiseTcs: 0(hOPMIICHHBIN
Oamt ordetr. OlleHUBaeTCsS Ka4eCTBO

odopmIIeHUs, IPABHILHOCTh
pac4etoB U BbIBOZOB. CTyICHTBI HE
BEITIOJTHUBIIIHE Ta00OPATOPHYIO
paboTy K 3alUTe HE AOMYCKAIOTCS.

IIIkana omeHUBAHUSA HpOMe)l(yTO‘lHOﬁ aTrreCranmu: 3K3aMEeHa

IIkaJja oneHUBaHUA

Onucanune

OTJIINYHO

BrimonHeHs! Bce BUIBI yueOHOU paboThl, PEeyCMOTPEHHBIE yUEeOHBIM
m1aHoM. CTyJeHT [IEeMOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHUH,
HaBBIKOB TPHUBEACHHBIM B Ta0NMIAX TOKa3aTelsiM, ONEepUpyeT
npUOOpEeTEHHBIMU 3HAHUSIMH, YMEHUSIMHU, HAaBbIKAMHU, IPUMEHSET UX B
CUTyalUsAX NOBBIIIEHHOM! CII0KHOCTH, HE UCIIBITHIBACT 3aTPYIHEHUHN IPH
AHAJIUTUYECKUX OIEepalusax, MepeHOCe 3HAHUM M YMEHHUW Ha HOBBIE,
HECTaHJIaPTHBIC CUTYalUU.

Xoporio

BrinonHens! Bce BUbI yueOHOI paboThl, IPeyCMOTPEHHbIE YUEeOHBIM
mwi1aHoM. CTyJEHT AEMOHCTPUPYET YAaCTUYHOE COOTBETCTBUE 3HAHMM,
YMEHUH, HABBIKOB MIPUBEJICHHBIM B TaOJMIIaX MOKA3aTeNsIM, OIIEpUpPYyeET
MpUOOPETEHHBIMU 3HAHUSMH, YMECHUSMH, HABBIKAMH, TIPUMCHSCT UX B
CUTYyaIMSX HOBBIIIEHHOHN CI0KHOCTU. [Ip1 3TOM MOTYT OBITH 1OMyIIEHBI
HEe3HAUWTENbHbIE  OMMOKM,  HETOYHOCTH,  3aTPyIHEHHS  TpHU
aHAJIMTUYECKUX ONepalusX, NepeHoce 3HAHWH U yMEHHH Ha HOBBIE,
HECTAaHJIaPTHHIE CUTYAIUH.

VY 10BIIETBOPUTEIIHHO

BrimonHeHs! Bce BUBI yueOHOI paboThl, MPeyCMOTPEHHbIE YUeOHbBIM
mwiaHoM. CTyAeHT [eMOHCTPUPYET HENOJHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HaBBIKOB IPUBEAECHHBIM B TaOJMIIaX  IOKa3aTessM,
JIOTIYCKAlOTCA  3HAUMUTEIbHBbIE OIMIMOKM, TPOSIBISETCS OTCYTCTBUE
3HaHU, yMEHUH, HABBIKOB I10 PsYy MOKa3aTesel, CTYCHT UCTILITHIBACT
3HAYUTENIbHBIE 3aTPYIHEHUS TP OTIEPUPOBAHUY 3HAHUSAMH U YMEHUSIMHU
IIPU UX MEPEHOCE HA HOBBIE CUTYAlMH.

HeynosnerBopurensHo

He BbmonHen oauH win  Oonee BUAOB y4yeOHOMl  paboThI,
MPeyCMOTPEHHBIX YUeOHBIM MIaHOM. CTYIEHT JEMOHCTPHUPYET MOTHOE
OTCYTCTBHE€ WJIM HEIOCTATOYHOE COOTBETCTBUE 3HAHUM, YMEHHI,
HAaBBIKOB TPHUBEJCHHBIM B TaOMUIAX [OKAa3aTensM, JOIMyCKAITCs
3HAYMTENIbHBIE OIIMOKU, TPOSBISAETCS OTCYTCTBHE 3HAHWUW, YMEHH,
HaBBIKOB M0 psAOy IIOKa3aTelei, CTYJIEHT HE MOXKET ONEpPUpPOBATH
3HAHUSIMU ¥ YMEHUSIMH TIPH UX MIEPEHOCE HA HOBBIE CUTYAIIUH.

7.3 OueHo4HbIE CpeACTBA

7.3.1 Tekymuii KOHTPOJIb

Tunoeguie 680NPOCHL K RPAKMUUECKUM 3AHAMUAM

[IpakTrueckoe 3ansitue 1-2:
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1. YcTpoiicTBa, oOecredrBaroniyie KOMMYTAIHIO CHUJIOBBIX M YIPABISIOMIUX SIEKTPUUECKUX
1ernen mocpeiCTBOM MEXaHUYECKUX KOHTAKTOB.

2. DJIEKTPOMarHUTHOE peJie TOCTOSTHHOTO U MePEMEHHOT0 ToKa. OCHOBHBIE ATambl paOOThHI
peie.

3. Kimaccudukanus pene. OCHOBHBIC TapaMeTphI pedie.

4. KoHTakTOphl 1 MarHUTHBIE ITyCKaTelu. MarHuTHbIE ITyCKaTEeIu.

5. DIeKTpOMarHuTHbIE MY (PTHI.

[IpakTrueckoe 3ansTue 3-4:

1. DNeKTpOMAarHUTHHIEC BEHTUIU B THEBMO- U THJIPOCUCTEMAX.

2. DNEeKTpOMArHUTHBIN IPUBOJHON MEXaHU3M MAJIbIX TIEPEMEILICHUA.

3. DIEeKTPOMAarHHUTHI.

4. YCTpOoNCTBO M NPUHLIMI IEUCTBUS 3JIEMEHTOB THEBMOABTOMATUKH.

5. OcobeHHOCTH YCTPOMCTB MHEBMOABTOMATHKH U 00JIACTH UX MPUMEHEHHUSL. 6.
CpaBHUTENIBHBIE XapAKTEPUCTUKU YCTPOMCTB MHEBMO U 3JIEKTPOABTOMATUKH.

[IpakTrueckoe 3ansTHE 5-6:

1. ITporpaMMupy€eMbIii JOTHYECKUI KOHTPOJUIEP - ONPEIEIICHUS.
2. Yerpouctso 1JIK.

3. Tuns! monynen ITJIK.

4. Pexxumsl padots [TJIK.

5. O6nactu npumenenus [1JIK.

[IpakTuyeckoe 3ansTHE 7-8:

1. Kpurepuu Bbi6opa moayneit [1JIK.

2. Hactpolika Moyt MUTaHUs, €70 XapaKTEPUCTHKU.

3. Hactpoiika MOyJIs HEHTPAIbHOTO MPOLECCOPA, Er0 XapaKTEPUCTUKH.
4. HacTpolika JUCKPETHOTO CUTHAJIBHOTO MOAYJISI, €0 XapaKTEPUCTUKH.
5. Hactpoiika aHaIoroBoro CUrHaJIbHOTO MOJYJISI, €M0 XapaKTEPUCTUKH.

[TpakTuaeckoe 3ansatue 9-10:

1. IIpumep BbmonHenus nporpammsl TJIK.

2. Bpewms nukna. Kak paccunThIBaeTCsl, Ha 4TO BIUSET.
3. SI3BIKM IPOrpaMMHUPOBAHUS.

4. Kakue OutoBble HHCTPYKUKHU Ucoib3ytoTcs B [1JIK.
5. butsl ynpaBiieHus IpOrpaMMON.

[IpakTuyeckoe 3ansaTue 11-12:

1. Tuner manaex TTJIK.

2. IHCTpYyKUUU CPaBHEHUSI.

3. CYeTyuKH, UX TUIBI U peaT3alusl.

4. Talimepsl, UX TUIBI U peanu3aLusl.

5. Tunel TaHHBIX BHYTPU CYETYUKOB U TAIMEPOB.

[Ipaktrueckoe 3ansitue 13-14:

1. Haznauenue YMMU.

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

3. O6opynoBaHue, UCIoib3yeMoe B kauectse YMU.

4. CeHCOpHBIEC U KHOMTOYHBIEC MAHEH - XapAKTEPUCTUKHU.

5. KomnbrorepHas ctaHus - OT/IM4Ms OT nepeHocuMbix UMM ycTpoiicTs.
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[IpakTrueckoe 3ansitue 15-16:

1. DTansl co3nanus npoekrta st YMU.

2. Ha3znauenue 3xpaHOB OTOOpaKEHUS MpoIiecca.

3. OcHoBHbI€ 1eMeHTs UMU.

4. CaoiictBa 00bexkToB UMU.

5. ll1aGnouHsb! U (elicruiaTel, 00JI1aCTh UX MPUMEHEHHS.

[IpakTuyeckoe 3ausTue 17-18:
1. Yto takoe SCADA cucrema?
2. Otmmmune SCADA ot UMU.

3. BapuanTsl peanuzanuu nepenadu 1aHHbix B CAY.
4. O6opynoBaHKe, UCIIOJIB3YEMOE ISl XpaHEHHs HH(POPMAIIHH.
5. Cucremsl peajibHOTO BPEMEHH.

Tunoevie 3a0anusn 0nsa nadbopamopHvix padoom

JlabopaTopHoe 3aHsaTHE 1:
HeobxommuMo co3aaTh HOBBIM MPOEKT CO ClIEAYOIIeH annapaTHOW KOH(UTrypaiuei:

Cranuus Tun momyns JlomomTHUTEIBHBIC YCIOBUS
Craamus 1 | Moaynes nutanus BriOpaTh MOIHOCTH
Cranuus 1 | Moayip HEHTpaJIbHOTO MPoIeccopa Hactpouts anpec
Crannus 1 | CurHanbHbIN MOJYJIb Ha 8 IUCKPETHBIX BXOJOB Hactpouts aapeca n Ha3BaHus

CHUTHAJIOB
Cranuus 1 | CurHaneHblid  Moaylib  Ha 16 muckperHbix | HacTpouTh anpeca u Ha3BaHUS
BBLIXO0B CHTHAJIOB
Cranuus 1 | CurHanbHbIA MOAYJIb Ha 4 aHAJIOTOBBIX BXoja 1o | HacTpouTs anpeca u Ha3BaHUS
HaMPSHKECHUIO CHTHAJIOB
Cranuus 1 | CurHanbHbId MOJIYJIb Ha 2 aHAJIOTOBBIX BbIXxojAa | HacTpouTh anpeca u Ha3BaHUS
10 TOKY CHTHAJIOB
Crannuus 1 | Moaysas MO3UITMOHUPOBAHUS ABUTATENS Bri6pats mo mapamerpam
JIBUTATEIS
Cranuus 2 | Moayib HEHTpaJIbHOTO MpoIeccopa Hactpouts anpec
Crannus 2 | CereBoil MOTYyJIb Hactpouts ceTeBoli azpec
Cranuus 2 | CurHanbHbId MOZyJib Ha 16 auckpeTHbIX Bxo/10B | Hactpouts anpeca u Ha3BaHUs
1 16 TUCKPETHBIX BHIXOJOB CUTHAJIOB
Crannus 2 | Moaysib KOHTPOJIS TEMIIEPATYPbI Br1OpaTh Ha OCHOBE THUIIOB
JTaTYNKOB

CKOHMI/IJ'II/IPOBaTB IMPOCKT. HpOBepI/ITB YCIICIIHOCTb KOMITUJISIIUU.

JlaGopaTopHoe 3ansTHE 2-3:
Ncnonb3ys TabIUIly COCTOSIHUSL CUTHAJIOB, HAPHCOBATH JICCTHUIHYIO U (DYHKITMOHATLHYIO
JarpaMMBl, @ TAKXKE MIOCTPOUTH BPEMEHHBIE TUArPaMMBI [T BCEX COCTOSIHUHN BXOJIHBIX CUTHAJIOB.
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B ocranbubix ciyuasx Q1-Q4 BeixitoueHs! (paBHbl 0)

JlabopaTtopHoe 3anstue 4-5:

3amanune 1. Manometrp u3smepser masinenue B mpenenax ot 3000 mo 5000 mbap. K ITJIK
MOJBOJIUTCS CUTHAJI 10 HampspkeHHIo B auamna3zoHe oT 0 go 20 MA. HeoOxoauMo mpy CHIKCHHH
nasnenus Hke 3500 MOap BKIIOYNTH CUTHAIBHYIO Jamity Q1, a mpu MOBBIIICHUH AaBJICHUS BBIIIEC
4800 mOap BKIIFOYMTH CUTHANIBHYIO Jammy Q2.

3ananue 2. 1o kouBetiepy (Q1) ABIXyTCs MeTaNIMYECKUe 3arOTOBKU. B Hauase koHBeiiepa
ycranoBiieH natuuk (l1), B koHIle koHBelepa ycraHoBieH natuvk (12). HeoOxomumo cuutath
KOJIMYECTBO 3aroTOBOK, KOTOpbIE HaxolATcs Ha KoHBeilepe. Eciu Ha kouBeiiepe Oosblie 5
3aroTOBOK, HY>KHO BKITFOUUThH CUTHATbHYTO JlaMITy (Q2). Ecniu Ha KoHBeliepe HeT 3aroTOBOK — HYKHO
BHIKITIOUNTH KOHBeiep (Q1). 3amyck xonBeliepa (Q1) mponcxoauT aBTOMaTHYECKH KaK TOJBKO Ha
HEM TOSIBIIIETCS XOTsI OBl OJTHA 3aTOTOBKA.

3aganue 3. Vcnonw3ys TaiiMephl, HEOOXOAMMO peain30BaTh CIEAYIONIYI0O BPEMEHHYIO

quarpammy

114
'
Q14
|
Q24 ¢
|
Q34 t
|
t
Q44

5 2525 8

|1 — xHomka; Q1-Q4 — nammbl. Bpems yka3zaHo B cekyHIax.
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JlaGopaTopHoe 3ansTHe 6-7:

Cobpatp 1 HacTpouTh porpammupyemyto UMHU-nanens. Beibpats napamerpsr YUMU-
MaHEeIu: AUaroHaib oT 4 10 7 0iMOB, MoaAep:;KKa MUHUMYM 256 1IBETOB.

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

Okpan Start cienats craproBsiM. Ha skpane Start caenats KHONKH U1 Iepexoaa K Apyrum
sKkpaHaM. Takke Ha CTapTOBOM 3KpaHe JOJHKHA OBbITh KHOIKA BRIKIIOUEHHUs naHenu. Ha skpanax
DateAndTime, Switches, Bars HeoO6x01uMo peann30BaTh KHOIIKK BO3BPAIIICHUS Ha CTAPTOBBIH
9KpaH, a TAaK)Ke KHOMKY BO3BpaTa K IPEbIIyIIeMy SKpaHy.

Ha skpane DateAndTime no6aBuTh HHPOPMAIHIO O TEKYIICH 1aTe/BPEMEHH.

Dkpan Switches momken coaepxkath (IOMUMO YKe CACTaHHBIX KHOIMOK) 4 rpagHuecKux
o0BeKTa (Hanpumep, Kpyr), TpU KHOIIKY U J[Ba IEPEKIIIoYaTeNls, KaKk I0Ka3aHO Ha KapTUHKE:

| Buttonl | Button2? | Button3 RS

Swl_ OFF B(Sw2_ OFF

OkpaH Bars nomkeH copepkarb TpH 3€eMeHTa Tuna Bar, a Takxke Tpu KHOIIKH, IPUMEPHO Kak
Ha KapTHUHKE:

50 75 100

JlaGopaTopHoe 3ansTHe 8-9:

ABTOMATH3UpOBaHHAasi CUCTEMa  YNpaBIEHUS JpeHaXHOW cucrteMod. OnucaHue:
TexHn4ecKoe MOMENICHHUE C IPEHAKHBIM KOJIOIEM IITyOUHOM SM, B KOTOPOI M3BHE IMOCTYAET BOJA.
B xonoaue ycraHoBineHo 3 gatuvka ypoBHs 3anofiHeHud. [Ipu 3amonHeHun OpeHakKHOro KOoJIoAIa
MIPOUCXOJUT BKJIFOUEHUE JBYX HACOCOB, OTKAuMBAIOIMIMX BOAy. Cxema oOBbeKTa MpejacTaBlieHa Ha
PHUCYHKE.

- -[npenaxnest xononeu - -
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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 JOJKHA
oTarb B JABYX pexumax: PydHol. BrxirodeHHe U OTKIIOYEHHE JPEHAXKHBIX HACcOCOB

pab

OCYIIECTBIIAECTCS  ONMEPATOPOM. ABTOMATUYECKHUH.

BikiroueHre W OTKIIIOYEHHE 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 XapAKTEPUCTUKHU DJIEMEHTOB aBTOMATUKHU 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-U3MEPHUTENBHBIE CPENICTBA CUCTEM aBToMatHu3anuu. O0mme cBeaeHus I1K-8
7. Knnaccudukanus n3MepuTelIbHbIX TpeoOpa3oBaTeeii I1K-8
8. Knaccudukanusi HCIOTHUTEIbHBIX JIEMEHTOB CUCTEM aBTOMATUKU 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 pH 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. Tunel ¥ anropuTMbl HCHOJIB30BAHMS TAIMEPOB I1K-8
19. Tunsl ¥ aNTOPUTMBI UCTIOJIH30BAHUS CUETUUKOB I1K-8
20. Tumbl TaHHBIX, HCTIOJB3YEMBIE B pa3pabaThIBaeMbIX ITPOrpaMmax I1K-8
21. O6nactu mamsrtu [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 TEXHMUECKHUE XapaKTEPUCTUKHU deMeHToB UM I1K-8
28. IlporpamMmmMupyeMble TEPMHHAIIBI I1K-8
29. SCADA-cucrembl. OCHOBHBIE TOHSTHS I1K-8
30. IIporpammuoe obecnieuenue, ucnoibyemoe st moctpoerus SCADA-cuctem I1K-8






