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1 Henawn, 3a0a4M ¥ IVIAaHUPYEMbIe Pe3yJbTAThl 00y4eHHs 110 AUCHUILIHHE

OcHoBHasl 11eJ1b TaHHOM AUCUHUIUIMHBI 3aKII0YAETCsl B U3yUYEHUU COBPEMEHHBIX KOMILIEKCOB
TEXHUYECKUX CPEJCTB aBTOMATH3AlMU W YMPABICHHUS TEXHUYCCKHUMH OOBEKTAMH, WX THIIOBBIX
CTPYKTYp, NPUHIMUIIOB (YHKIIMOHUPOBAHHUS, a TAK)KE MPUOOPETEHHE HABBIKOB MX HCIIOJIb30BAHUS B
COCTaBE aBTOMATU3UPOBAHHBIX CHCTEM.

I'maBHas 3ajmaya JUCHUIUIMHBI COCTOUT B HW3YYEHMH [PHUHIMIIOB TOCTPOCHUA U
MPOSKTUPOBAHUS ABTOMATH3WPOBAHHBIX CHUCTEM YIPABICHUS TEXHHUYECKUMU OOBEKTaMU U
TEXHOJOTMYECKHUMH TMpolieccaMd Ha 0a3e THUIOBBIX anmapaTHBIX M MPOrPaMMHBIX CPENCTB,
BKIIIOUAIONIUX allapaTHO-MPOTPAMMHBIE KOMIUICKCHI: CpPEICTB TOIydYeHUs HWHPOpMAIUU O
COCTOSTHUM O0BEKTa aBTOMAaTH3aluH; OO0paOOTKH, XpaHEHUs M MpeoOpa3oBaHusl HH(OpMauu,
(GbOpMUPOBAaHUS aNTOPUTMOB YIPABICHUS, BU3YyaIH3allMH; Tepeqadyd WHpopMmanmuu 1Mo KaHajaam
CBsI3H; (OPMUPOBAHUS KOMaH/IHBIX BO3JICHCTBUI Ha OOBEKT yIpaBICHUS.

O6yuenue 1o aucuumuinHe «KOMIIJIEKCHI TEXHHUYECKHUX CpPEACTB B CHUCTEMax
ABTOMATUYECKOTO YIPaBJICHHs» HaIpaBIeHO Ha (OPMUPOBAHUE Yy OOYYaAIOUIMXCA CIEAYIOUINX

KOMIIETEHIIUN:

Koa v nHaumenoBanue
KOMIIeTeHIIN I

I/IHIII/IKaTopr JOCTHIKCHUSA
KOMIICTCHIIUN

HaumenoBanue noxkasaress
OllCHUBAaHUSA

ITK-6. Cniocoben pa3zpaboTathb
KOHIIETIITUH
ABTOMATH3UPOBAHHOM
CUCTEMBI YIIPaBJICHUS
TEXHOJIOTUIECKUMHU
nporeccamu

HIIK-6.1. [Tpumenser
IpaBmIa pa3paboTKu
MIPOEKTOB
ABTOMAaTU3UPOBAHHON
CUCTEMBI YIIpaBJICHUS
TEXHOJIOTUICCKIUMH
mporeccamu;

NIIK-6.2. Ananusupyer
COBPEMEHHBIE TPOTPAMMHEIE
CpezcTBa MPOLIECCOB U
00BEKTOB aBTOMATH3ALIUU U
yIpaBIeHUs, ONpeIesieT
XapaKTEPUCTHUKUA 00BEKTa
aBTOMAaTH3AIIHH;

NIIK-6.3. Pa3zpabareiBaeT u
BBIOMPAET ONTUMAIIbHBIE
CTPYKTYPHBIE CXEMBI
aBTOMATHU3HPOBAHHOU
CUCTEMBI YIIPaBJICHUS
TEXHOJIOTHYECKUM
MIPOIIECCOM.

3HaTh:

OCHOBHBIE CTPYKTYDBI,
IIPUHLIMIIBI TUITW3ALHH,
YHU(UKALUHU, TOCTPOSHUS
IIPOrPaMMHO-TEXHUYECKHUX
komiuiekcos (ITTK);
YCTPOMCTBa OCHOBHBIX
TUIIOBBIX TEXHUYECKHUX
cpenctB AuY, annaparHsle U
IIPOrpaMMHBIE CPEJICTBA
CUCTEM yIpaBlieHUs Ha 0a3e
tunoBbiX [ITK; ocHOBHYIO
HoMmeHkiatypy IITK
aBTOMATHU3UPOBAaHHBIX CHCTEM
YIpaBJIE€HUs
TE€XHOJOTMYECKUMHU
npoueccamu (ACY TII) u ux
KOMIIOHEHT: JJaTUUKOB,
MCIIOJTHUTEIJIbHBIX
Mmexann3MmoB, SCADA-cucrem
BEIYLINX MTPOU3BOJAUTENCH;
METO/Ibl ONTUMH3ALUN
CHUCTEMOTEXHUUYECKHUX,
CXEMOTEXHUYECKUX,
MIPOrPaMMHBIX U
KOHCTPYKTUBHBIX PEILICHUI
[P BBIOOPE HOMEHKJIATYPbI
KOMIUIEKCA TEXHUYECKHUX
cpenctB (KTC); npumepsl
npuMmeHeHus tTunossix KTC B
CAnY.

YMmerb:




BBITIOJTHSATH MPOEKT
TEXHHYECKOIO 00eCIIEUeHMS
CHCTEM YIpaBlieHHs Ha 0aze
tunoBeIX I1TK;
MPOEKTUPOBATH TEXHUUECKOE
obecneuenne CAnY Ha 6aze
TunoBbeIx KTC.

Baanern:

HaBBIKAMM MCIIOJIb30BaHUS
TEXHUYCCKUX CPEICTB
ABTOMATHU3AIMH U YIIPABICHUS
B COCTaBe
ABTOMATHU3HPOBAHHBIX
CUCTEM; HaBbIKAMH PaOOTHI C
COBPEMEHHBIMH
anmapaTypHbIMUA U
MIPOrPaMMHBIMH CPEICTBAMU
IIPOSCKTUPOBAHUS CUCTEM
YIpaBIICHUSI.

2 MecTo JTUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl

JlucuuiuiiHa OTHOCHTCS K 4acTd, (OpMHUpPYeMOH yYacTHHKaAMH 0Opa30BaTEIbHBIX
otHomeHni Onoka bl «/lucuummunsl (Momynu)». [IMCUMIUIMHA HENOCPEICTBEHHO CBs3aHa CO
CIIEYIOIIMMHU JUCHUIUIMHAMU U ntpakTukamu OOIT:

ABTOMaTH3AIMsI THTIOBBIX TEXHOJIOTMYECKHUX MPOLIECCOB B aBTOMOOMIIECTPOCHUN

ABTOMaTH3a11s TUIIOBBIX TEXHOJIOTMUECKUX MPOLIECCOB B MAIIMHOCTPOCHUH

JlnarHocTyka v HaJle)KHOCTh aBTOMAaTU3UPOBAHHBIX CUCTEM

OCHOBBI QITOPUTMHU3ALUU U IPOTPAMMHUPOBAHUS

[Ipown3BoicTBEHHAs MpaKTHUKA (IIPeIIUILIIOMHAs)

TexHudeckue cpeacTsa aBTOMaTU3aUN

Texuunueckoe o0cIyKUBaHUE U PEMOHT 000PYOBAHUS

OKcIuTyaTalys U Hajlaka MEXaTPOHHBIX M pOOOTOTEXHUYECKHX CHCTEM

DNeKTpOHHBIE yCTPOMUCTRA.



3 CTpyKTypa M coep:KaHue AUCHUTITUHbI

OO6mmast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIIAET 5 3aueTHbIX eauuull (180 yacoB).

3.1 Buabl yueOHoii padoThl H TPYA0EMKOCTD

Ne i/ . KonuuectBo | CemecTphbl
Buj yueOHoi1 padoThI
4acoB 6
1 AyIUMTOpPHBIE 3aHATHS 90 90
B toMm uucne:
1.1 | Jlekium 36 36
1.2 | CemmuHapcKue/IpaKTUYECKHUE 3aHATHUS 36 36
1.3 | JJaboparopHbie 3aHATHS 18 18
2 CamocTosiTe1bHAsi paboTa 90 90
B ToMm unce:
2.1 | PaboTa ¢ KOHCIIEKTOM JICKIIUI 18 18
2.2 [ToAroToBKa K MPAKTUICCKUM 3aHSTUSIM 36 36
2.3 | IloaroroBka oT4eTa K JIaOOpaTOPHBIM paboTaM 18 18
2.4 | IlogrotoBka K 3K3aMeHY 18 18
3 IIpomMe:xyTOUYHAasI aTTeCTAUS
3auet/nud.3a4eT/73K3aMeH JK3aMeH
HTroro 180 180

3.2 TemaTuyecKuii MJIaH U3yYeHUS THCIUITIUHBI

TpynoemkocTs, 4yac
AynutopHasi padora E
ERENERE
Ne Pasnennl/TemMmbl o < = g o Ew| 22| &8
Q
n/n AUCHHILIMHBI ¥ = 22 El 9 = 2S5 S
[~} 2 S 5 Rl s & SIS B S
1) et B T o, T H = o
= E s oF 2 o S
== Ol & ° S o =
L o < é- = =
(O = = @)
1 | Paznean 1. Knaccupukanusa KTC 16 4 0 0 0 12
Tewma 1. Knaccuduxarnms
1.1 | coBpeMEHHBIX TEXHOJIOTHUECKUX 2 0 0 0 6
00BEKTOB YIIPABJICHUS.
Tema 2. Tunoas CTpykTypa
1.2 | aBTOMaTU3UPOBAHHBIX 2 0 0 0 6
TEXHOJOTHYECKUX KOMIIJICKCOB.
Paznen 2. DuekTpo u
2 A P 34 8 8 0 0 18
NMHEBMOABTOMATHKA
Tema 1. DIeMEHTHI B TOKAJIBHEIS
CUCTEMBI DJIEKTPOABTOMATHKH.
2.1 | Knaccugukaius, Ha3HaYCHUE, 4 4 0 0 8
o0acTh nmpuMeHeHust. Beroop
HCIIOJTHUTEIPHOTO MEXaHU3Ma.
Tema 2. DeMeHTBI U JTIOKaJIbHBIS
2.2 4 4 0 0 10
CUCTEMBbI THEBMOABTOMATHKH.




Pasnea 3. [Iporpammupyemsie
Jgorndeckue KouTpoJieps! (IIJIK)
Tema 1. Tuns I1JIK, BUIEL,
Ha3Ha4YeHHe, UCII0JIb30BaHue, MoayIu
BBO/I1a-BbIBO/IA, PACIIPE/ICIICHUE
namsiTi, “HTepeicHbIe MOTYIIH.
Kondurypuposanue I1JIK, anrobmoxwu,
nporpammuoe obecrieduenue [TJIK.
Tewma 2. [Ipumenenue [JIK B
pacnpeeIeHHbIX CUCTEMax
YIPaBJICHUS TEXHOJOTUYECKUMHU

3.9 | TIPOLIECCAMH. @OyHKIMOHAIbHbIE
BO3MOXHOCTHU. T€XHUYECKOE U
MPOrpaMMHOE OOecTieueHue.
TexHnueckue XapakTepUCTUKH.
[Tpumenenue [1JIK.

Pa3nen 4. Cpeacrsa 4yesioBeKo-
MAIIMHHOT0 HHTepdeiica

Tema 1. [lonsiTue yenoseko-
MAIIMHHOTO UHTEpdeiica, Ha3HAYCHHUE.
41 OyHKIMOHATbHBIE BO3MOKHOCTH U
OCHOBHBIC TEXHUYECKHUE
xapaktepuctuku. [Iporpammupyemoie
TEPMHUHAJIBL.

42 Tema 2. SCADA-cucTeMBL. 6 6 4 0 12

[TporpamMMHOe oOecrieueHue.
Hroro | 180 36 36 18 0 90

74 12 16 10 0 36

3.1

56 12 12 8 0 24

3.3 Conep:xaHue TUCHUILTUHBI

Paznea 1. Knaceupukanus KTC

Knaccudukanuss cOBpeMEHHBIX TEXHOJIOTHYECKMX OO0BEKTOB ymnpaieHus. Kiaccel u
TUINIOBBIE  CTPYKTYpbl ~CHUCTEM  aBTOMAaTM3allMM MW  YyNOpaBlIeHHWs. THIoOBas  CTPyKTypa
aBTOMATH3UPOBAHHBIX TexHonornyeckux komiiekcoB (ATK). HaznaueHue u coctaB TEXHUYECKHX
cpeacts ATK. IlpuHuunbel KOMIUIEKCUPOBAHUS: THUNM3alus, YHU(UKALWA, ACLEHTpalIu3alus,
MarucTpanbHO-MoybHbIN npuHIMI noctpoeHus ATK. Tunosoe o6ecniedenne ATK. YHudukanus
tunoBelx pemeHuit ATK. ®dyHkuMoHaIbHOE, AJITOPUTMHUYECKOE, MPOrpPaMMHOE, TEXHHUYECKOE,
UHPOPMALIMOHHOE U METOAWYECKOe O0ECleYeHUs CHCTEM aBTOMAaTHU3allMUd M yIpaBJICHUS
TEXHUYECKUMU 00BEKTaMHU U TEXHOJIOTUYECKUMHU MPOIIECCAMHU.

Pa3zneun 2. DjieKTPO M MHEBMOABTOMATUKA

YcTpoiicTBa, 00ecreunBarOIINe KOMMYTAIIUIO CUJIOBBIX W YIPABISIOMIUX AJIEKTPUYECKUX
[eNneil MOCPEICTBOM MEXAaHUYECKMX KOHTAKTOB. OJIEKTPOMAarHUTHOE pEJe MOCTOSIHHOTO |
nepeMeHHOro Toka. OcHOBHBIE 3Tarbl paboThl pene. Knaccudukarmus pene. OcHOBHBIE MapaMeTphl
pene. MexaHndeckas M TATOBbIE XapaKTEPUCTUKH peie. [lonsipu3oBaHHOE AIIEKTPOMArHUTHOE PEIe.
KoHTakTOpbl M MarHuTHBIC MycKaTeld. MarHuTHbIe IMyCKaTelnn. DJIEKTPOMArHUTHBIE MY(QTHI.
DJIEKTPOMAarHuTHbIE BEHTUJIM B IMHEBMO- W THAPOCHUCTEMAX. DJIEKTPOMArHUTHBIM MPUBOJIHOU
MEXaHU3M MaJbIX MepeMEelIeHUN. DIeKTPOMArHUThI. Y CTPOMCTBO U MPUHILIUI JEHCTBUS 3JIEMEHTOB
MTHEBMOABTOMATUKH. OCOOEHHOCTH YCTPOWCTB MHEBMOABTOMATHKH M O0JACTh WX MPHUMEHEHHS.
CpaBHUTENbHBIE XapPAKTEPUCTUKN YCTPOMUCTB MHEBMO U 3JEKTPOABTOMATHKHU.



Paznea 3. [Iporpammupyembie JIOTHYeCKHE KOHTPOJLJIEPbI

[IpoMbllITIEHHBIE KOMIIBIOTEPBI M MpOrpaMMupyemMble jorudeckue koHtposuiepsl (IIIK).
Pa6oune cranmuu. MukpoOBM u mukpokonTposuiepsl. Obmue onvucanue u kiaccudurarus [1JIK.
[TporpaMMupyemMble KOHTpOJIEphl 3apyO€KHOro Npou3BOACTBA. KOHTpOJUIEphl, MPOU3BOAUMbIE
npeanpustusivu PO, BerpauBaembie cucrembl. Kommonentsr TIJIK. Meroauka Beibopa ITJIK.
[Tporpammuoe obecrieuenne KoHTposuiepoB. KondurypupoBanue ammapatHoil yactu. OCHOBHBIE
Hactporiku IIJIK. Beimonnenue nporpammsl BHyTpu [IJIK. SA3biku mporpammupoBanusi. OCHOBBI
nporpammupoBanus [IJIK. MHcTpykium cpaBHEHHs, NpeoOpa3oBaHMsA, CYETa, JIOTHYECKOTO
yrpasieHus. MaTemaTHuecKkue HHCTPYKLUU. 3arpy3Ka U rnepeaada JaHHbIX.

Pa3znen 4. CpeacrBa 4esioBeKO-MAaIIMHHOTO UHTepdeiica (UMMUN)

OcunoBuble moHsTHSE UMMUM. Buasl B3auMojedcTBHUS 4eNOBEK-MalllMHA. ATNapaTHoe
obecneuenne YMMU. OcnoBel nporpammupoBanuss YMU. TenaeHun npuduH aBapuil B CIOKHBIX
ABTOMATH3UPOBAHHBIX cucTeMaX. [Ipobrmembl mocTpoeHus 3(PPEKTUBHBIX M HAJCKHBIX CHCTEM
mucnetruepckoro ymnpasneHusi. Omnpenenenue tepmuHa SCADA. OOmue TEHIEHIUU Pa3BUTUA
SCADA. SCADA cucrema kak mpoiiecc ynpapiieHus. OCHOBHBIC TPeOOBAHHS K JUCIICTYSCPCKIM
cuctemaMm ympanienus. OyHKIHOHAIbHbIE BO3MOXXKHOCTH. Bo3MoxxHOCTH 1O paspaboTke
npwioxkeHuid. ['paduueckne Bo3MokHOCTH. TexXHUYECKHE XapaKTEPUCTUKH. JKCILTyaTallHOHHBIC
xapaktepucTuku. OTKpbITocTh cucteM. O6mas ctpykrypa SCADA.

3.4 TemaTnka cCeMMHAPCKUX/IPAKTUYECKHUX U JIA0OPATOPHBIX 3aHATHIA

3.4.1 CemuHapcKue/IPaKTUYECKHUE 3aHATHUS

IIpaktnuyeckoe 3anatue 1-2. BpiOOp 1aTUMKOB M MCIOJHUTENBHBIX MEXaHU3MOB IS
nokasbHON CAY 31€KTpOaBTOMAaTHKHU.

[Ipaktnueckoe 3aHaTue 3-4. BpiOOp NaTUMKOB M MCIOJHUTENBHBIX MEXaHU3MOB IS
nokabHON CAY NMHEBMOAaBTOMAaTHUKHU.

[TpakTruyeckoe 3ansaTue 5-6. CO0pka U TecTupoBaHUe BUpTyasibHON Kop3uHbl [TJIK.

IIpakTnueckoe 3ansatue 7-8. Hactpoiika Mmonynei [1JIK BHyTpu BUpTyanbHON KOP3UHBI.

[Ipaktnueckoe 3anstue 9-10. OcHoBbl nporpammupoBanus [IJIK - co3manue u mposepka
POTpaMMBbI C UCIIOJIb30BaHUEM OMTOBOM JIOTHKH.

[IpaxTnueckoe 3anstue 11-12. Cozpanue nporpammel IJIK ¢ ncnonb3oBaHneM cTaHJapTHBIX
IPOTPaMMHBIX (QYHKLUH (TaiiMepsbl, CYHETUUKN).

[Ipaktnueckoe 3anstue 13-14. IMonbop cucrembr UMM noxa 3amaHHBIA TEXHOIOTMUECKUN
IIpoleCC.

[IpakTuueckoe 3anstue 15-16. OcHoBbl nporpammupoBanuss UMU - cozpanue u orianka
IIPOEKTA.

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

3.4.2 JIaGopaTopHbI€ 3aHATUS

JlabopaTtopuoe 3austue 1. KoHdurypupoBanue um HacTpoiKa ammapaTHOTO OOeCTeYeHUS
TJIK.

JlabopaTopHnoe 3anstue 2-3. IIporpamMMmupoBaHHE TEXHOJOTMUYECKOTO TIporecca ¢
UCIIOJIb30BaHUEM OUTOBOM JIOTMKH.

JlabopaTopHnoe 3anstue 4-5. IIporpamMMmupoBaHHE TEXHOJOTMUYECKOTO TIporecca ¢
MCIIOJIb30BAaHUEM CUETYMKOB U TaiMEPOB.

JlabopaTtopHoe 3anstue 6-7. Hactpoiika u moakmouenue YMMU B coctaBe CAY.

JIaGoparopnoe 3ansatue §8-9. [lepenaua nanusix mexay UMU u TJIK.



3.5TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

He npenycMmotpensl
4 YyeOHO-MeTOaAMYECKOE M MHPOPMALTMOHHOE o0ecIedeHne

4.1 HopmaTuBHbie 10KyMeHTHI 1 'OCThI

He npenycMmotpensl

4.2 OcHoBHas1 JIUTEpPaTypa

1. TexHuueckue cpeicTBa aBTOMATH3AIMK U YIIPABICHUS : YYCOHHK JJIsl By30B / 101 00IIIei
penakuueit O. C. KomocoBa. — Mocksa : MUznarensctBo FOpaiit, 2025. — 331 c. — (Bsicuee
obOpazoBanmue). — ISBN 978-5-534-19350-3. — Tekct : anektponsbii // OOpa3oBaTenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/560599;

2. PaukoB, M. 10. TexHudeckue cpeicTBa aBTOMAaTH3alMU : yuyeOHUK i By3oB / M. 1O.
PaukoB. — 2-e u3n., ucnp. u gorn. — Mocksa : M3natenbctBo FOpaiit, 2025. — 182 ¢. — (Bricmiee
obOpazoBanmue). — ISBN 978-5-534-11644-1. — Tekctr : anektpoHHbii // OOpa3oBaTenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/562427,;

3. PoroB, B. A. TexHuyeckue cpelcTBa aBTOMATH3AIlMUA U YIPABJICHUS : YUYECOHUK JUIsI
cpenHero npodeccuoHanbHOro oopasopanus / B. A. Poros, A. /1. UynakoB. — 2-e u3., HCIIP. U JIOTI.
— Mocksa : UznarensctBo FOpaiit, 2025. — 352 c. — (IIpodeccuonansHoe o6pazoBanue). — ISBN

978-5-534-09807-5. — Tekct : amekrponHbiit // O0pazoBarenpHas miatdpopma KOpait [cait]. —
URL.: https://urait.ru/bcode/563141.

4.3 lonoTHUTEIbHAA JIUTEPATypa

1. PaukoB, M. IO. ABTOMAaTH3aIMs TPOU3BOACTBA : YUYEOHUK JUIsI CpPEIHErO
npodeccuonansHoro obpazoBanusi / M. FO. PaukoB. — 2-e u3n., ucmp. u gon. — Mocksa :
WznatenberBo FOpaiit, 2025. — 182 ¢. — (IIpodeccuonanbroe oopazoBanne). — ISBN 978-5-534-
12973-1. — Texct : snekTpoHHbI // OOpa3oBatensHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/565825;

2. ABTomarM3anus TNPOU3BOJACTBA : YYEOHHUK IS CpEeIHEero MNpogeccHOHaIbLHOIO
obpazoBanus / moxa obmei penakmueit O. C. KonocoBa. — Mocksa : U3narensctBo FOpaiit, 2025.
— 331 c¢. — (IIpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-19351-0. — Teker :
AIIEKTPOHHBIN // O6pa3zoBaTenpHas maTdopma Opaiit [caiT]. — URL:

https://urait.ru/bcode/565824;

3. OcCHOBBI aBTOMAaTH3allMH TEXHOJIOTHYECKHX MPOIECCOB : YYEOHHK IS CPETHEro
npodeccuonanbHOro oopazosanus / A. B. lllarun, B. 1. [lemkun, B. }0. Kononos, A. b. Kabanosa.
— Mockga : UznatensctBo FOpaiit, 2025. — 163 ¢. — (IIpodeccronansnoe obpazoBanue). — ISBN

978-5-534-03848-4. — Tekct : amektponHbIH // OOpa3zoBarenbHas miatdpopma KOpait [cait]. —
URL.: https://urait.ru/bcode/559648.

4.4 JnekTpoHHBIE 00pa3oBaTeIbHbIE PECypPChI

He npenycMmotpenst
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4.5 JInneH3n0HHOe U CBOOOTHO pacnpoCcTpaHsieMoe MPporpaMMHoOe
odecreyeHnue

1. Microsoft-Windows

2. Microsoft-Office

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

4.6 CoBpeMeHHbIe MPo(ecCHOHANIbHBbIE 0a3bl TaHHBIX H HHGOPMAIIMOHHbIE
CIIPABOYHbIE CUCTEMBI

1. Eaunoe oxHO 1ocTyma K oOpa3oBaTelbHBIM pecypcam DenepaibHbI  HOpTad
http://window.edu.ru

2. KommnbrotepHbie MH(POPMALMOHHO-TIPABOBEIC CHUCTEMBI «KoncynbTanT
http://www.consultant.ru, «I"apant» http://www.garant.ru

3. OdunmanbHBIA HHTEPHET-IOPTAN MPaBOBOM nHOpManuu http://pravo.gov.ru.

4. Hayunas snektponHast Oubnuorteka http://www.elibrary.ru

5. Poccwuiickas rocynapcrBenHas oubmuorexa http:// www.rsl.ru

6. ObC «YHuBepcutetckas Oubnuoreka onnaa» https://biblioclub.ru/index.php

5 MarepuajbHO-TEXHHYECKOE 00ecrieueHue

1. KoMIbI0TEpHBII KITacC € MpeyCTaHOBICHHBIM TPOTPAMMHBIM 00€CTIeYeHHEM, YKa3aHHBIM
B 1. 4.5, MynpTUMeIMITHOE 000py0BaHKE (IIPOEKTOP, IEPCOHAIBHBIN KOMIBIOTEP MPETOAABATENS).

2. Aynurtopus Ui JICKIIMOHHBIX, TPaKTUYECKUX 3aHsATuH. OO0opyAOBaHHE W ammaparypa:
ayJUTOpPHAas J10CKa, BO3MOKHOCTh MCIIOJIb30BaHUS MYJIbTUMEMIHOTO KOMILIEKCA.

3. Cneunanu3upoBaHHas ay IMTOPUS AJIs IPOBEAEHUS 1JabopaTopHbIX padoT. O0opyaoBaHue
U amnmaparypa: IporpaMMHUpyeMble JIOTHUECKHue KOHTpoJIepsl, ycrpoiictBa UMMU, koMIbloTEpHBIE
CTaHIINU.

6 Mertoauyeckue peKOMeHIANNU

6.1 MeToanuyeckue peKOMeHIAIUM /IJI MPeNnoAaBaTeis N0 OPraHu3auuu
00y4eHus1

Ha nepBoM 3aHATHM MO JUCHUILIMHE HEOOXOAMMO O3HAKOMHUTH CTYJEHTOB C MOPSIKOM €€
U3y4eHus (TeMaMu Kypca, GopMamMH 3aHATHHA, TEKYIIET0 U MPOMEXYTOYHOI'O KOHTPOJIS), PACKPHITH
MECTO U pOJIb TUCIUIUIMHBI B CUCTEME HAyK, €€ NMPaKTUYECKOe 3HAUYEHUE, JOBECTH JI0 CTYAECHTOB
TpeGoBaHuUs K OpME OTUETHOCTH M IPUMEHEHUS BUIOB KOHTPOJIs. BbinaeTcs TeMaTrka 3aganuii 1uis
MOJTOTOBKU K MPAKTUYECKUM U JTAOOPATOPHBIM 3aHSATHUSIM.

ITpu moAroToBKe K MPAaKTUUYECKUM U TaOOPaTOPHBIM paboTaM MO MEPEUHI0 0OBSBICHHBIX TEM
IpernojaBaTeNto HeoOXOIMMO YTOYHUTh IUIaH HUX TPOBEAEHHUS, MPOAyMaTh (OPMYJIHPOBKU U
coJiepKaHue Y4YeOHBIX BOIPOCOB, BBIHOCUMBIX Ha OOCYXJIEHHE, O3HAKOMUTBHCS C MEpEeYHEM
TEMaTHYECKHX BOIPOCOB.

B xome pabGoTel BO BCTYNMTEIBHOM CJOBE PACKPBITh MPAKTHUYECKYIO 3HAYMMOCTb TEMbI
paboThl, ONpeAeTUTh MOPSAJOK €€ MPOBEACHUS, BpeMsl Ha 00CyKJI€HUE KaXA0ro yueOHOro BoIpoca.
[Tpumensist GpOHTATBHBIN ONPOC JaTh BO3MOXKHOCTD BBICTYIIUTH BCEM CTYI€HTaM, IPUCYTCTBYIOIIUM
Ha 3aHSATHUH.
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B 3aximrounTeIbHON YacTu pa6OTI>I CJICAYCT MOABCCTH €C UTOTU: NaThb OLICHKY BBINOJIHEHHOU
pabOThl KaXKIBIM CTYJACHTOM M y4eOHOM rpymiibl B 1EIOM. PaCKpBITh MOJOXKHUTEIbHBIE CTOPOHBI U
HEIOCTAaTKN MPOBEACHHOW MpaKTU4YecKoW pabdoTel. OTBETHTh Ha BONPOCHI CTYAEHTOB. Briarh
3a1aHusl I CAMOCTOSATEIILHOM paboThI 1O MOATOTOBKE K CIIEAYIOIIEMY 3aHSTHIO.

MeTOI[I/IKa npenoaaBaHvd AUCHHUIIIIMHBI «KOMIIIEKCHI TEXHHUYECKUX CpCACTB B CHUCTCMaAX
ABTOMATHYECKOTO YIPABICHUS» M pealu3alis KOMIIETEHTHOCTHOTO TMOAXOJa B HU3JIOKCHHU |
BOCIIpHUATUHA MaTtcpuaia npeaycMarpuBacT HUCITIOJIB30BaHUC CJICAYIOIHUX AKTHUBHBIX n
UHTEPAKTUBHBIX (OPM TPOBEJCHUS TPYIIOBBIX, HHIAMBUAYyAIbHBIX, AyIUTOPHBIX 3aHATHH B
COYCTaHUHU C BHEAYTUTOPHOH pabOTOW C 1e/bi0 (HOPMUPOBAHKS U Pa3BUTHS MPO(ECCHOHATBHBIX
HaBBIKOB 00YYaOIINXCS:

— TMOATOTOBKA K BBIMOJIHCHHIO M  3allldTa MPAKTHYECKHUX paboT ¢  MOMOIIbIO
CIEUATU3UPOBAHHOTO TPOTPAMMHOT0 00ECIICUCHUS;

— TMOATOTOBKAa K BBINOJHEHUIO M 3al(UTa JIA0OpaTOpHBIX paboOT ¢ TOMOIIBIO
CIEIUATH3UPOBAHHOTO 000PYI0BAHHS;

— 3aliuTa W HWHAUBUAYAJIBbHOC O6CY)KI[€HI/I€ BBITIOJIHACMBIX 3TallOB 3aI[aHI/II\/JI JJIS
NPAKTHYECKHUX U JIAOOPATOPHBIX paboT;

— T€XHOJIOI'MH aHaJIn3a CI/ITyaHI/Iﬁ JJIs1 aKTUBHOT'O 06yquI/m, KOTOPBIC MMO3BOJIAIKOT CTYACHTaAM
COCIMHHUTD TEOPHUIO U MIPAKTHKY, IIPEIACTABUTH IIPHUMEPbI IPHHUMAEMBIX PEIICHUN U UX MOCIICACTBHUH,
ACMOHCTPHUPOBATH Pa3JINIHBIC IIO3ULINH, (bOpMPIpOBaTB HAaBBbIKW OLICHKH aJIbTCPHATHBHLIX BAPUAHTOB
B BEPOSTHOCTHBIX YCIOBHUSX.

O6yquI/Ie o JUCHUINIMHEC BCACTCA C IPUMCHCHUCM TPAAUIIMOHHBIX IMOTOKOBO-TPYIIIOBBIX
UH()OPMAIIMOHHO-TEICKOMMYHUKAIIMOHHBIX TeXHOJIOTHi. [Ipu ocyiiecTBiIeHHH 00pa30BaTEIbHOTO
npoiiecca Mo JUCIUIUIMHE UCIIONIB3YIOTCS CCAYIONMe HH()OPMALMOHHO-TEIICKOMMYHHUKAIIMOHHBIC
TEXHOJIOTUH: MPE3CHTALMH C PUMEHCHUEM ITPOSKTOpa U mporpammbl PowerPoint.

6.2 MeToanuyeckue YKa3aHHs JJIsl 00y4aIOMUXCsl 0 OCBOEHHIO THCIHTLITHHBI

CamocrosTenbHast padoTa CTyZICHTOB HalpaBlieHa Ha PeIllIeHUe CIEAYIOIMNX 3aau:

CamocrosarenbHass paboTa sBIsSeTCS OJHUM M3 BHJOB YyueOHbIX 3aHsaTud. Llensb
CaMOCTOSITENIbHOM pabOThl — MPAKTUYECKOE CaMOCTOSITEIbHOE MOJyUYEHUE CTYJIEHTAaMH HaBBIKOB
paboThl C pEKOMEHIOBAaHHON JIMTEPATypOid, MOUCKa U 00001IeHUs HHPOpMaIUH, paccMaTpUBaeMon
B IIPOLIECCE U3YUYEHUS TUCHUTUIMHBI.

AyIuTOpHas caMOCTOsATeNIbHAs paboTa M0 TUCIMITIIMHE BBIMOJIHAETCS Ha y4eOHBIX 3aHATUAX
0]l HENIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJABATEINs U MO €r0 33JaHUIO.

BueaynuTtopHass camocTosiTenbHas paboTa BBINOJHSETCS CTYJEHTOM IO  3a/IaHUI0
npernojaaBaresis, Ho 6e3 ero HermocpPeACTBEHHOTO y4acTHsl.

3amaun caMOCTOSTENIbHON pabOThI CTYAEHTA:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHO! paboThI;

- OCBOCHHE COJIEP>KAHUS JUCLIUIUINHBI,

- yriyOseHue coiep KaHusi U OCO3HAHWE OCHOBHBIX MOHSTUN JUCIMITIIUHBL

- ICTIOJIb30BaHUE MaTepHasa, COOpaHHOTO U MOJIyYEHHOT'O B X0J1€ CAMOCTOSATENIbHBIX 3aHATUI
1St 3 PEeKTUBHOM MOATOTOBKU K 3K3aMEHY.

Buasl BHEayAUTOPHON CAMOCTOSITENTbHON pabOTHI:

- CaMOCTOSTEIbHOE U3YUEHUE OTJENbHBIX TEM AUCHUIIINHBL;

- MOJITOTOBKA K MPAKTHYECKUM U JJaOOPATOPHBIM 3aHATHM;

- ohopmiieHHe oTyeTa IO TAOOPATOPHBIM paboTaM U MOATOTOBKA €ro K 3aIUTe;

- IOATOTOBKA K 3K3aMEHY.

J171s1 BBITIOTHEHUS JIFOOOTO BUJIA CAMOCTOSATEILHON paboThl HEOOXOIUMO TIPOUTH CIIETYIONINE
JTalbl:

- OIIpeJIeIeHNE LEJIH CaMOCTOSATENbHON padOThI;

- KOHKpETHU3allys I03HaBaTEIbHOM 3a/]auu;
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- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOD a/IeKBaTHOTO crioco0a JeWCTBHSA, BEIYLIETO K PEIICHHIO 3a1a4H;

- INITAHUPOBaHUE PabOTHI (CAMOCTOATEIBHOM MM C TOMOIIBIO MPENOAAaBATEIN) HAJI 33/1aHUEM;

- OCYIIECTBJICHHE B IIPOLIECCE BBIMOJHEHUS CAMOCTOSATENLHONH PabOTBHI CaMOKOHTPOJIS
(TPOMEXXYTOYHOTO M KOHEYHOT'0) PE3yIbTaTOB pabOThl M KOPPEKTUPOBKA BBHITOTHEHUS PAOOTHI;

- pednekcus;

- Ipe3eHTaIus padboThl.

7/ MoH] OLIEHOYHBIX CPEJACTB

B mportiecce o0yueHust HCTIOIB3YIOTCS CIIEAYIONINE OLICHOYHBIE OPMBI CAMOCTOSTEIILHOMN
paboThI CTYICHTOB, OIICHOYHbIE CPEACTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U IPOMEXKYTOUHBIX
aTTeCcTallui:

- 3aIlMTa IPAKTHYECKUX padoT;

- 3aIUTa JIA0OPaTOPHBIX padoT;

- 9K3aMeH.

OrneHOYHBIC CPEJICTBA TEKYIIEro KOHTPOJIS YCIICBAGMOCTH BKITIOYAIOT KOHTPOJIBHBIC
BOTIPOCHI HHAWNBUIYAIBHO JIJISI KaXI0T0 00yJaroIIerocs.

B pe3ynbrare ocBOeHUS MUCIUTUTHHBI (MOAYJIs) (GOPMHPYIOTCS CIEAYIONINE KOMIICTCHIINU:

Kon
HaumeHoBaHHe KOMIIETEHIINH BbINTYCKHIUKA
KOMIIETEeHI[H U
K-6 CriocobeH pa3paboTaTh KOHIICIIIIUHA aBTOMATH3UPOBAHHOUW CHCTEMBI
ynpaBneHHﬂ TCXHOJOTNYCCKUMHU HpOHGCC&MI/I

7.1 MeToabl KOHTPOJISI U OLIECHUBAHUS Pe3yJIbTATOB 00y4YeHUsI

Hepequb OLCHOYHBIX CPCACTB IIO AUCHUIIIINHE «KoMImekcol TeXHUUECKHUX CpCACTB B
CUCTEMAX aBTOMATHUYCCKOI'O YIIPABJICHUI

HaunmeHnoBanue
Bua xkontposs
Ne e3VIILTATOR KOHTPOJIA Kpartkasi xapakTepucTHKa KOHTPOJIA
| POV pe3yJbTaToB pe3yJbTaToOB 00y4eHHUs
o0yueHust
00y4eHust
[TpakTrueckast pabota BBITIOJTHAETCS
VHAWBUAYAJIbHO KaKIbIM CTYJEHTOM.
BoinonHeHHYI0 TPakTHYECKyl0 paboTy CTYIEHT
MOKa3bIBaeT IMpPENoaBaTeNio (MporpaMma/mpoeKT
WIM pacueTHas paboTa B IJIEKTPOHHOM BHJIE Ha
ammra komnbetorepe). [lpm  mpoBepke mpemnonaBarenb
. . | OIlECHMBAaeT KauecTBO BBINOJHEHHUS, MPaBUIBHOCTD
1 Texymmi MIPaKTUYECKOU
AGOTEL pacyeToB, MPaBUWIBHOCTH I0A0Opa 00OPYIOBaHUS.
p VYuutsiBaloTcd CpOKM BbINOJHEHUs pabotel. K
3alIMTe MPAKTHYECKOM  paboThl  JOIMyCKaroTcs
CTYJIEHTBI, KOTOpPbIE BBIOJIHUIN Pa0OTy U MOKa3aIl
ee npenojasarento. Ha 3amure KaxJIoMy CTyIEHTY
3aJal0Tcs 3 BOIpoca Ha TEMY MPaKTUYECKOM paboThI
B ¢opmare "Bonpoc-oTBeT".
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Texymui

3amura
1abopaTopHOit
paboThI

JlaGopaTtopHass paboTa BBINOJHAETCS  TPYMIOM
CTyleHTOB u3 2-3 yenosek. [locne BwInonHEHUs
n1abopaTopHOil paboTHl CTyIeHT OGOpPMIIIET OTYET,
C/IaeT ero NpernojaBaTeNio Ha MPOBEPKY B 3apaHee
YCTaHOBJICHHBIN CpOK. IIpu IIPOBEPKE
IpernoJiaBaTesb OLIEHUBAET KayecTBO O(OpMIIEHHUS,
IIPaBWJIBHOCTh PAacdyeToB W BbIBOJMOB. K 3amure
nabopaTOpHOl pPabOTHl JOMYCKAOTCS CTYAEHTHI,
KOTOpbIE  BBIMOJHWIA  paboTy, OQopMHIN B
COOTBETCTBUM C  TpeOOBaHMSIMH  OTY4ET O
nabopaTopHOil paboTe W MPEeJoCTaBMIIM €ro K
3amure. Ha 3ammre kaxkaomMy CTyJIeHTY 3aJatoTcs 3
BOIIPOCA Ha TeMY MPAKTHYECKOH paboThl B (hopmare
"BONpoC-0TBET".

[IpomexxyTouHbIN

DK3aMeH

[IpomexyTouHas arrecranusi OOyd4arolMXcs B
dopme »5K3aMeHa MPOBOAUTCS MO pe3yJsibTaTaM
BBIIIOJTHEHUSI BCEX BUJOB ydeOHOW  paboThl,
IPEIYyCMOTPEHHBIX Y4YeOHBIM IUIAHOM IO JaHHOM
JUCLUIUIMHE (MOIYJII0), MpPU 3TOM YUHUTBHIBAKOTCS
pe3yabTaThl TEKYILEro KOHTPOJS YCIEBAaeMOCTH B
TeyeHue ceMectpa. OlLlEHKa CTENEHU JTOCTUXKEHUS
o0yyaromuMucs IUTAHUPYEMBIX pe3yiabTaToB
0o0ydeHHUs M0 AUCUUIUVIMHE (MOJIYJIIO) MPOBOIUTCS
Iperno/iaBaTesieM, BeIyIlIUM 3aHATUS [0 TUCLUILIMHE
(MOJTyJI0) METOZIOM KCIIEPTHOM o1leHKH. [1o uroram
OPOMEXYTOUHOM  aTTecTalMi 10  JUCLMIUIMHE
(MOIIyNI0)  BBICTABJISIETCS  OLIGHKA  «OTIUYHOY,
«XOpOILOY, «YZOBIIETBOPUTEIBHO» WIN
«HEYIOBJIETBOPUTEIILHO». DK3aMEH IPOBOJUTCS B
yctHoH  ¢dopme. B ayautropum  HaxomuTCs
npenojaBaTesb U He Oojiee 5 4YEIOBEK W3 uHuCia
CTyJIeHTOB. Bo Bpems mpoBeneHHs HK3aMEHa €ro
y4acTHUKAaM 3alpeniaercs HMeTbh Ipu cede u
UCIOJIb30BaTh CPEJICTBA CBSA3U (COTOBBIE TENE(OHBI,
MUKpOQOHBI U 1p.). CTyAeHTy BbIIaeTcs OWIIET C
Tpemsi Bompocamu. KoaumdecTBo ONOIHHUTEIBHBIX
BonpocoB — He Oomee nByX. KommnuectBo
JIOTIOJTHUTEIBHBIX BOIPOCOB 3aBUCHUT OT IOJHOTHI
oTBeTa cTyJeHTa. Ha moaroToBky crynenty naercs 1
gac (60 munyTt). K mpomexyTouHoil aTTecranuu
JIOITYCKAIOTCS TOJIbKO CTY/AEHTHI, BBIMOJHUBIINE BCE
BUIbI yueOHOM paboThl, MpeyCMOTpEHHbIE paboueit
nporpaMmol  mo  auciuiuimHe  «KoMIuiekchl
TEXHUUYECKHUX CPEJCTB B CUCTEMAX aBTOMATUUYECKOTO
yOpaBieHUs» (BBIMTOJHWIN U YCIEUIHO 3alIUTUIN
IPAaKTUYECKHE U JIAOOPaTOPHBIE pabOTHI).
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7.2 lIkana M KPUTEPUH OLEHUBAHMSA Pe3yJILTATOB 00y4YeHUs!

[Tokazaresnem olleHMBaHMsI KOMIIETEHIIMI HA PAa3IMYHBIX dTAaax UX (OPMHUPOBAHUS SIBIISETCS
JOCTHXKEHNE 00yYaroMMHUCA IJIAHUPYEMbIX PE3YJIbTaTOB O0yUEHUs MO JUCHUILTUHE (MOIYIIIO).

Kpurtepun onenuBanus
Iloka3zarean 2 3 4 >
HeynoBiierBopures | Y10BJIeTBOPUTE Xopomo OTtiauuHo
bHO bHO

3HaTh: Oobyuarommiics OO6yuatomtmiics Oby4atormmiics Obyuatormmiics
OCHOBHBIE JEMOHCTPHPYET MOJHOE | JEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHPYET
CTPYKTYPBHI, OTCYTCTBHE WIH HETIOJIHOE JaCTHIHOE TIOJTHOE
TIPUHIUIIBL HEI0CTaTOYHOE COOTBETCTBHE COOTBETCTBUE COOTBETCTBUE
TUIU3AIHH, COOTBETCTBHE CIEIYIOUINX 3HAHUI: CIICAYIOIMINX CIIEIYIOIINX
yHU(DUKALUY, CIEAYIOIINX 3HAaHUM: OCHOBHBIE CTPYKTYpBI, | 3HaHMM: 3HAHUM:
MIOCTPOCHHUS OCHOBHBIE CTPYKTYPHI, MIPUHITHIIB] OCHOBHBIE OCHOBHBIE
POrpaMMHO- NPUHLIXIB] TUIH3ALIH, TUIH3ALHH, CTPYKTYPBI, CTPYKTYDBI,
TEXHHUYECKUX YHU(DHUKALUH, yHUHUKALNY, TPUHLUIIBI TPUHLUIIBI
KOMIUIEKCOB MIOCTPOCHUSA MOCTPOCHHUS THIN3ALWH, THIN3ALHH,
(IITK); MIPOTPaMMHO- TIPOTPaMMHO- yHH(UKAINH, yHH(UKaINH,
ycTpoiicTBa TEXHHUYECKUX TEXHHUYECKUX TIOCTPOCHUSA MTOCTPOCHUS
OCHOBHBIX kommiekcos (I1TK); kommekcos (I1TK); NIPOTPAMMHO- MPOrpaMMHO-
THIIOBBIX yCTpoiicTBa OCHOBHBIX YCTPOMCTBA OCHOBHBIX | TEXHHYECKHX TEXHUIECKUX
TEXHHUYECKUX TUIIOBBIX TEXHUIECKHX THIIOBBIX TEXHUYECKUX | KOMIUIEKCOB KOMIIIEKCOB
cpenacts Auy, cpencts Auy, cpencts Amny, (IITK); (IITK);
anmaparHsle U anmaparHble U anmaparHble U yCTpOHCTBa yCTpOHCTBa
IIpOrpaMMHBIE IIpOrpaMMHBIE CPEICTBAa | MPOTPaMMHBIE OCHOBHBIX OCHOBHBIX
CpEICTBA CUCTEM CHCTEM YIIPaBJICHUA Ha CPEICTBA CHCTEM THITOBBIX THUITOBBIX
yIpaBJIeHUs Ha 6a3e Tunossix [1TK; yIpaBieHus Ha 6ase TEXHUYECKUX TEXHUYECKUX
0a3e THITIOBBIX OCHOBHYIO tunoBeIx I1TK; cpencts Auy, cpencts Auy,
IITK; ocHOBHY!O HomeHknarypy IITK OCHOBHYIO anmnapaTHble U annapaTtHble U
HOMEHKJIATypy aBTOMAaTH3HPOBaHHBIX HoMmeHkiarypy IITK IIPOTrpaMMHBIE MIpOTrpaMMHBIE
ITK CHCTEM YTIPaBJICHUS ABTOMATH3MPOBAHHBIX | CpEICTBa CHCTEM CpPE/CTBA CHCTEM
aBTOMATH3UPOBaH | TEXHOJIOTUYECKHMHU CHCTEM YITPaBICHUS yTIpaBIeHUs Ha yTpaBIeHUs Ha
HBIX CHCTEM mporeccamu (ACY TII) TEXHOJIOTHYECKUMH 0a3e THIOBBIX 0a3e TUIOBBIX
yIpaBJICHUS U UX KOMIIOHEHT: nporeccamu (ACY IITK; ocHOBHYIO IITK; ocHOBHYIO
TEXHOJIOTHYECKUM | TaTYHKOB, TII) 1 UX KOMIOHEHT: | HOMEHKIATypy HOMEHKJIaTypy
U mpolieccamu HMCIIOJTHUTENBHBIX JTAaTYUKOB, IITK TITK
(ACY TII) m ux MexaHu3MoB, SCADA- HCIIOJIHUTEIIBHBIX aBTOMATU3UPOBAaH | aBTOMATU3UPOBaH
KOMIIOHEHT: CHCTEM BEeIyIINX MEXaHU3MOB, HBIX CUCTEM HBIX CUCTEM
JIaTYUKOB, IIPOU3BOUTEIICH; SCADA-cucrem YIpPaBJIECHUS YIIPaBJICHUS
UCTIOJTHUTENIBHBIX | METOJbI ONTUMH3AIIN BE/TYIIUX TEXHOJIOTHYECKHM | TEXHOJIOTHYECKUM
MEXaHH3MOB, CHCTEMOTEXHUYECKHX, MIPOU3BOIUTENEH; 1 TIPOLIECCaMu 1 TIpOILIecCaMu
SCADA-cucrem CXEMOTCXHUYCCKUX, Metoapl ontumuzarun | (ACY TII) u ux (ACY TII) m ux
BEIYIIHX MIPOTPaMMHBIX U CHCTEMOTEXHUYECKHUX, | KOMIIOHEHT: KOMIIOHEHT:
MIPOM3BOJUTENEH; | KOHCTPYKTHBHBIX CXEMOTEXHUYECKHX, JaTYNKOB, JaTYNKOB,
METO/bI pelenuii npu BeIOOpe MPOTPAaMMHBIX U WCIIOJTHUTENIBHBIX | HUCIIOIHUTEIIBHBIX
ONTUMU3AINH HOMEHKJIATYPHI KOHCTPYKTHUBHBIX MEXaHU3MOB, MEXaHU3MOB,
CHUCTEMOTEXHHYEC | KOMIUIEKCAa TeXHUYeCKuX | pemeHuii mpu Beioope | SCADA-cucrem SCADA-cucrem
KHX, cpencts (KTC); HOMEHKJIATyPHI BEIYIINX BEAYIINX
CXEMOTEXHWYECKH | IPUMEPHI IPUMEHEHHUS KOMITIEKCa MIPOU3BOIUTENCH; | MPOU3BOIUTENCH;
X, mporpaMMHBIX B | THIOBBIX KTC B CAnY. | TEXHHYECKHX CPEJICTB | METOMBI METOMBI
KOHCTPYKTHUBHBIX (KTC); mpumepst ONITHUMU3AINU ONITHUMU3AINU
peleHuit npu MPUMEHEHUS TUIIOBBIX | CUCTEMOTEXHHUYEC | CUCTEMOTEXHHMYEC
BBIOOpE KTC B CAnY. KHX, KHX,
HOMEHKJIATYPBI Jomyckarorcst CXEMOTEXHHYECKU | CXEMOTEXHUUYECKU
KOMILIEKCa 3HAYUTEIbHBIC X, IPOTPaMMHBIX U | X, TIPOIPaMMHBIX
TEXHHUYECKUX OIIMOKH, IPOSIBIIAETCS | KOHCTPYKTUBHBIX | KOHCTPYKTHBHBIX
cpencts (KTC); HEJ0CTaTOYHOCTD penieHuii npu penIeHuii npu
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TIPUMEPBI
MPUMEHEHUS
TunoBeix KTC B
CAny.

3HAHUH, 10 Py
MOKa3aTeicH,
oOygaromuics
HCILITBIBAET
3HAYUTEIILHBIE
3aTpyIHEHUS TpU
OTIepUPOBAHUU
3HaHUSIMH TIPU UX
MepPEeHOCE Ha HOBBIE

BBIOOpE
HOMEHKJIATYPbI
KOMILJIEKCA
TEXHUYECKUX
cpeacts (KTC);
TIPUMEPEI
MIPUMCHCHHUS
tunoBsiXx KTC B
CAny.

BBIOOpE
HOMEHKJIATYPhI
KOMILIIEKCA
TEXHUYECKHUX
cpencts (KTC);
IPUMEPBI
PUMEHEHUS
tunoBsix KTC B
CAnY. Cobomno

CUTYAaIIHH. Homyckatorcst orepupyer

He3HAYUTCIIbHBIC prOOPETEHHBIMHI

OIIINOKH, 3HAHUSIMH.

HETOYHOCTH,

3aTpyOHEHUS MIPH

AHAJTUTUYECKUX

ornepanusx.
YMeTh: OO6yuatomruiics He ymeer | OOyuaromuics OOyuaronuiics OO0yuaronuiics
BBIMOJIHATH MPOCKT | WX B HEJOCTATOYHOM JIEMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHPYET
TEXHHUYECKOTO CTCTICHU YMEET: HEIOJIHOE YaCTHYHOE MIOJTHOE
obecrieyeHus BBITOJTHATH MPOCKT COOTBETCTBHE COOTBETCTBUE COOTBETCTBHUE
CHCTEM TEXHHUYECKOTO CIIEYIONINX YMCHHMA: CIICAYIOIINX CIICYIOIIHNX
yIpaBJeHUS Ha 00eCIICUeHHUS CUCTEM BBITIOJTHATH IPOEKT YMCHUH: YMCHUM:
0a3e THUITOBBIX yhopaBieHus Ha 6ase TEXHUYCCKOTO BEITIOJTHATH MPOCKT | BBIIOIHATH IPOSKT
IITK; TunoBeIxX I1TK; o0ecIIeueHusI CUCTEM TEXHAYECKOTO TEXHAYECKOTO
MIPOEKTHPOBATH MIPOEKTHPOBATH yHopaBieHus Ha 06aze obOecreueHus obecreueHus
TEXHUYECKOE TEXHHYECKOE tunoBeix [1TK; CHCTEM CHCTEM
obecrnieueHue obecneuenne CAnY Ha MIPOEKTHPOBATh yIpaBJICHUS Ha yIpaBJICHUS Ha
CAnY na 0aze 6a3e tunoseix KTC. TEXHUYECKOE 0a3e THUIIOBELIX 0a3e THUIIOBEIX

tunoBsix KTC. ooecneuenue CAnY IITK; IITK;
Ha 0a3e TUIOBBIX HPOEKTHPOBATh HPOEKTHPOBATH
KTC. Jonyckarotes TEXHUYECKOE TEXHUUYECKOE
3HAYUTEIbHBIC obecrieueHne obecrieueHne
omuokwu, nposiBisieTcs | CAuY Ha Gaze CAwnY Ha Oaze
HEJI0CTATOYHOCTh tunossix KTC. tunoBsix KTC.
YMEHHUI, 10 psay Ywmenus ocBoeHbl, | CBoOOIHO
MoKazaTteJeH, HO JIOITyCKAaIOTCS ornepupyer
oOyyJaromuics HE3HAYHUTEIIbHbIC MIPUOOPETEHHBIMU
WCTIBITBIBAET OIINOKH, YMEHHSIMH,
3HAYUTEIbHBIC HETOYHOCTH, NPUMEHSIET UX B
3aTpYIHEHUS MIPH 3aTpyIHEHUs IPU | CUTYyalHsIx
OTIepPUPOBAHUH AQHAIIUTHYECKUX HOBBIIIEHHOM
YMEHUSIMH TIPH X ornepanusix, CIIO’KHOCTH.
MepeHoce Ha HOBBIE nepeHoce yMeHHUH
CUTYyaIHH. Ha HOBBIE,
HecTaHJapTHbIE
CHUTYaIWH.
Bnanerts: OOyyaromuiicst He | OOyuaromuiics B OOyuaromuiics OOyuaromuiicst B
HaBbIKAMHU BIajzieeT i B | HEJOCTATOYHOM YaCTHYHO BJIaJ€ET: | MOJHOM O00beMe
HCIONb30BaHUS HEJIOCTaTOYHOM CTENeHHU | CTEICHHU BIIAJICET: HaBBIKAMHA BIIAJICET:
TEXHHUYECKUX BJaJieeT HaBBIKAMHU HCIIONIb30BAHUSA HaBBIKAMHU
CpEeaCTB HaBBIKAMHU HCTIONBb30BaHUs TEXHUYECKUX HCTIOJIb30BaHUS
ABTOMATH3alMU U | MCIIOJIB30BAHMUS TEXHUYECKHX CPEICTB | CPEACTB TEXHUYECKUX
YIpaBICHUS B TEXHHUYECKUX CPE/ICTB aBTOMAaTH3AINHU U aBTOMATH3allid U | CPEACTB

CoCTaBC aBTOMAaTHU3aluu U YHpaBJIC€HUA B COCTABE YHpaBJICHUA B aBTOMaTHU3allu U
ABTOMAaTU3UPOBaH YHOpaBJICHUA B COCTABE ABTOMATU3UPOBAHHBIX COCTaBC YHpaBJICHUA B
HBIX CUCTEM, ABTOMAaTU3UPOBAHHBIX CHCTEM, HaBbIKaMH ABTOMAaTU3UPOBaH COCTaBC
HaBbIKaMH pa60T},1 CHCTEM, HaBbIKaMH pa6OTLI C HBIX CUCTEM, aBTOMATU3UPOBAH
C COBPEMCHHBIMU pa60TI>I C COBPEMECHHBIMU HaBbIKaMH pa6OTI)I HBIX CUCTEM,
armnapatypHbiMU U COBPEMCHHBIMU afnmnaparypHbIMU U C COBpEMCHHbIMHA HaBbIKaMH pa6OTBI
nporpaMMHbBIMU armnapaTypHbIMU U MnporpaMMHbIMHA armnapaTypHbIMU U C COBpEMCHHbBIMHA
cpeacTBaMun mporpaMMHbBIMU cpeacTtBaMmu nporpaMMHbIMHU armnapaTypHbIMU U
ITPOCKTUPOBAHUSA CpeACTBaMHn IMMPOCKTUPOBAHUSA CpeaACTBaMu IporpaMMHBIMHU
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CHUCTEM MPOEKTUPOBAHUSA CUCTEM | CHCTEM YIIPABIICHUS. TPOEKTUPOBAHUS cpeAcTBaMU
YIIPaBJICHUSI. YIIPaBJICHUS. OO6yuatomtmiics CUCTEM TIPOEKTUPOBAHMS
HUCIIBITBIBACT YIIpaBJICHUA. CHCTEM
3HAYUTCIIbHBIC Hapbiku OCBOCHBI, yHrpaBJICHUS.
3aTpyAHEHUs IIPU HO JIOILyCKaIOTCs CBoboaHO
NMPUMCHCHUN HAaBBIKOB HC3HAYUTCIIbHBIC MPpUMCHSCT
B HOBBIX CUTyallUAX. OHII/I6KI/I, IMOJIYYCHHBIC
HCTOYHOCTH, HaBBbIKHU B
3aTpyAHCHUA IIPU CUTyalusax
AHAJITUTHYCCKHUX TIOBBINICHHON
onepanusx, CJIOKHOCTH.
TepeHoce YMEHHH
Ha HOBBIC,
HECTaHAApPTHBIC
CUTYyaluu.
IIIkajna oneHUBAHUSA TeKYLIEro KOHTPOJIA
HanmeHnoBanue
KORTPOII IlIxana oneHUBaHUA Onucanne
pe3yJbTaToB
00yuyeHust
3auteHo: HaOpaHo 3 u Oosee 6amioB | B kauecTBe dopM Tekymiero
He 3aureno: HabpaHo 2 u MeHee KOHTPOJISI 3HAaHUM CTY/I€HTOB
0amioB UCIOJIB3YIOTCS MTPOEKTHI TNO0
Kpurepun onieHnBaHuUs MIPOTPaMMBI, BBITIOJTHEHHBIE
OO0umit 6ayt npu OLeHKe CTYyJIEHTaMH Ha KOMITBIOTEPE.
CKJIa/IbIBAETCS U3 CJIETYIOIINX Brimonnenue u 3ammra
nokasaresei: MPaKTUYEeCKON pabOThI
Sammra - IPAKTUYECKOE 3a/IaHUE BBHITIOTHEHO | OCYIIECTBISETCS WHANBUYATBHO.
., | momHOCTBIO M 6e3 ommboK — 2 6amna | CTyieHTOM NpeoCcTaBiseTcs
MPAKTHYECKON
paboTe! - IPAKTHYECKOE 3a/TaHNE MIPOEKT I MporpamMma B
BBINOJIHEHO, OJJTHAKO MPUCYTCTBYIOT | BJIEKTPOHHOM BHJIE (C DKpaHa).
HETOYHOCTH B UTOTOBOM padore - 1 OneHuBaeTcst KauecTBO
Oamn BBINOJIHEHUS, TPABUIIBHOCTD
- IpaKTH4ecKas paboTa ¥ OT4eT pacyeToB M HAIMCAHUE MPOTPAMMBI.
BBINOJIHEHBI B CPOK — 1 6as CTyeHTbI He BBIIOJHUBILNE
- ohopmiteHHE MPOEKTA(IIPOTpaMMBbl) | MPAKTHUECKYIO padOTy K 3aIUTe HE
COOTBETCTBYET TpeboBaHUAM — 1 JIOITyCKArOTCA.
Oamn
3auteHo: HaOpaHo 3 u Oonee 6amoB | B kauecTBe dpopM Tekymiero
He 3aureno: HabpaHo 2 u MeHee KOHTPOJISL 3HAHUM CTYJICHTOB
OannoB UCTIOJIB3YIOTCSl OTYETHI IO
Kpurepuu oneHnBanus nmabopaTOpHBIM paboTam.
OO0umii Gast mpu oleHKe Brinonnenue nabopaTopHbIX paboT
3amuTa CKJIa/IBIBAETCS U3 CIIEAYIOIINX JIOITyCKAeTCs TPYIIIaMH CTYJICHTOB
nabopaTopHOil | mokazaTeneil: 1o 2-3 yenoseka. OTyeT 1o
paboThI - mabopaTopHasi paboTa BBHIMOJHEHA | JTJAOOpATOPHOU paboOTe JOJIKEH

MOJIHOCTHIO 1 0€3 omuOoK — 2 Oaia
- mabopaTopHas paboTa BBITIOJTHEHA,
OJIHAKO TIPUCYTCTBYIOT HETOYHOCTH
B UTOTOBOM paboTe - 1 6ayn

conepxarb: HazBaHue padorsr, PO
CTYJIEHTOB U HOMEp BapHaHTa,
MOPSIIOK PAaCYEeTOB, PE3yJIbTaThI
paboTHI (pacyeTHBIC UITH
rpaduyuecKue), BEIBOBI 1O paboTe.
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- 1abopaTopHasi paboTa 1 OTYET 3ammTa oT4era 1o J1abopaTopHOu
BBITIOJTHEHBI B CPOK — | Oamn paboTe OCyIIEeCTBISIETCS

- oopmIICHHE OTYETa UHAUBUAYanbHO. CTyIeHTOM
COOTBETCTBYET TpeOOBaHMsIM — 1 npepocTaBiseTcs 0hOpMIICHHBIH
Oamn otueT. OLIeHNBAETCsl KaYECTBO

o¢opMIIeHHUS], TPABUIIBHOCTD
pacueToB u BEIBOIOB. CTyIEHTHI HE
BBITNIOJTHUBIINE Ta0OPATOPHYIO
paboTy K 3aIIUTe HE JIOIMYCKAIOTCS.

HIkana oueHMBAHUS MPOMEKYTOUHON ATTECTAUM: IK3aMeHa

IIkaaa oneHUBaHUA Onucanue

BrinonHeHsl Bce BUIbI yUeOHOU pabOThI, MPEAYCMOTPEHHBIE YUeOHBIM
miaHoM. CTyJIeHT HAEeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUI,
HABBIKOB TMPUBEACHHBIM B Ta0iMIax I[OKa3aTeisiM, OIepupyer
OTau4HO NpUOOPETEHHBIMU 3HAHUSMHU, YMEHUSMU, HABBIKAMU, MPUMEHSIET UX B
CUTYyalUsIX MOBBIILIEHHON CJI0)KHOCTH, HE UCIIBITBIBAET 3aTPYAHEHU PU
AHATUTHYECKUX ONEpauusax, MEPEHOCEe 3HAHWKW W YMEHHUI Ha HOBBIE,
HECTaHJAPTHbIC CUTYAIUH.

BrimonHeHs! Bce BUIBI yueOHOM pabOThI, IPEayCMOTPEHHBIE Y4eOHBIM
wi1aHoM. CTyZEeHT JEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMU,
YMEHUH, HaBBIKOB MTPUBECHHBIM B TAOJIHMIIAX MOKA3aTEIsIM, OLIEpUPYET
IpUOOPETEHHBIMU 3HAHUSAMHU, YMEHUSIMH, HAaBbIKaMM, IPUMEHSET UX B
CUTYAIHSIX MTOBBIIICHHOU CIIOKHOCTH. [IpH 3TOM MOTYT OBITH TOMYIIICHEI
HE3HAUUTENIbHble  OMIMOKM,  HETOYHOCTH,  3aTpyIHEHHMs  HpHU
AQHAJIMTUYECKUX OIlepalusix, IepEeHOCe 3HAHMM M YMEHHH Ha HOBBIE,
HECTaHJAPTHBIEC CUTYALUH.

Xopo1io

BoinonHeHs! Bce BUAbl yueOHON pabOThI, IPEAYCMOTPEHHBIE YUEOHBIM
wi1aHoM. CTyZleHT NEMOHCTPUPYET HENOJIHOE COOTBETCTBUE 3HAHMH,
YMEHHMH, HaBbIKOB TPUBEJCHHbIM B TaOMUIaX MOKa3aTelsM,
VY 10BIETBOPUTENBHO | JOMYCKAIOTCS 3HAYUTEIbHbIE OLIMOKH, MPOSBISETCS OTCYTCTBHE
3HaHWM, YMEHHM, HABBIKOB IO PsAJly IIOKA3aTelIed, CTYyIeHT HCIIBITBIBAET
3HAYUTEINIBHBIE 3aTPYAHEHMS IPU ONIEPUPOBAHUY 3HAHUSMHU U YMEHUSIMU
IIPU UX MEPEHOCE HA HOBbIE CUTYAIIHH.

He BbmmonHeH oauH wuiau  Oojee BUAOB  y4yeOHOW  paboTHI,
MPEIYyCMOTPEHHBIX yUeOHBIM TuTaHOM. CTYIEHT IeMOHCTPHPYET ITOJTHOE
OTCYTCTBUE WJIHM HEIOCTATOYHOE COOTBETCTBME 3HAHUM, YyMEHHil,
HeynoBneTBopHUTENbHO | HABBIKOB TPUBEICHHBIM B TaOJHIIAX TIOKA3aTeNsIM, JIOMYCKAIOTCS
3HAYUTENIbHbIE OMIMOKU, MPOSBISETCS OTCYTCTBUE 3HAHUM, YMEHHIA,
HaBBIKOB 10 PsAOYy IIOKa3aTelei, CTyIeHT He MOXXET OIepHpOBaTh
3HAaHUSIMHM U YMEHUSIMU IIPU UX IIEPEHOCE HAa HOBbIE CUTYAINH.
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7.3 01eHOYHbIE CPeACTBA

7.3.1 Tekyuii KOHTPOJIb
Tunoevle 6onpocel K npaKmuuecKum 3aHAMUAM

[TpakTryeckas pabora 1 (BBIIOJHSACTCS HA MPAKTHUCCKOM 3aHATHH 1-2):

1. YcrpoiicTBa, o0ecieynBaromye KOMMYTALUIO CHIIOBBIX U YITPABISIONIMX SJIEKTPUIECKUX
ereld TOCPEICTBOM MEXaHHUECKUX KOHTAKTOB.

2. DAEKTPOMAarHUTHOE pejie MOCTOSIHHOTO U MEPEMEHHOT0 ToKa. OCHOBHBIE ATArbl paboThI
peue.

3. Knnaccudukanus pene. OCHOBHBIE ITapaMeTPhI pelie.

4. KOHTaKTOpbI 1 MarHUTHBIC ITyCKaTeIW. MarHUTHBIC TTyCKATEIH.

5. DneKTpOMarHuTHbIE My THI.

[TpakTryeckas pabota 2 (BBIMOJHACTCS Ha MPAKTHUYSCKOM 3aHATHH 3-4):

1. DyeKTpOMarHuTHbIE BEHTWIM B THEBMO- U TUAPOCUCTEMAX.

2. DNIeKTPOMarHUTHBIN NPUBOJHON MEXAHHU3M MaJIbIX MEPEMEIIECHUN.

3. DIIEeKTPOMAarHUTHI.

4. YCTpONCTBO M MPUHIIMIT ICHCTBHS 3JIEMEHTOB ITHEBMOABTOMATHKH.

5. OcoGeHHOCTH YCTPOWCTB MHEBMOABTOMATUKH U 00J1aCTh UX MPUMEHEHUS. 6.
CpaBHUTENBHBIE XapAKTEPUCTUKN YCTPOUCTB MHEBMO U 3JIEKTPOABTOMATUKH.

[TpakTruyeckas pabora 3 (BBIOJHSICTCS HAa MPAKTHYCCKOM 3aHATHH 5-6):
1. IIporpaMMupyemsblil TIOTHUECKUI KOHTPOJLIEP - ONpEeAEICHHUS.

2. Ycrpoiictso [JIK.

3. Tunsl monynen ITJIK.

4. Pexxumsl padots! ITJIK.

5. O6nactu npumenenus [1JIK.

[TpakTryeckas pabota 4 (BBIMOJHSACTCS Ha MPAKTHYCCKOM 3aHATHH 7-8):
1. Kpurepuu BeiOopa moayneit I1JIK.

2. Hactpoiika MOyJist MUTaHUs, €r0 XapaKTEPUCTUKH.

3. HacTpoiika MOyJIsl HEHTPAIBHOTO MPOLIECCOPA, €TO0 XapPAKTEPUCTUKH.
4. HacTtpolika JUCKPETHOTO CUTHAIBHOI'O MOJYJISl, €r0 XapaKTEPUCTUKH.
5. HacTpoiika aHaJIOrOBOTO CUTHAJIBHOI'O MOJYJIS, €T0 XapaKTEPUCTUKH.

[pakTuueckas pabota 5 (BBINOTHSETCS Ha MpakTHYecKoM 3ansaTuu 9-10):
1. IIpumep BbmmosHeHUs nporpammsl 1TJIK.

2. Bpewms nukna. Kak paccuntsiBaeTcsi, Ha 4TO BIIMSET.

3. S3p1KM IpOrpaMMHUPOBAHUSI.

4. Kakue 6UTOBBIE MHCTPYKIIUH Hcnoib3ytoTes B [TJIK.

5. butsl ynpasiieHHUs] IPOrPaMMOM.

[TpakTryeckast pabota 6 (BBITOJHACTCS Ha MPAKTHUECKOM 3aHATHH 11-12):
1. Tuns! manaex TTJIK.

2. IHCTpyKIIMM CpaBHEHMS.

3. C4eTUuKH, UX TUIBI U peann3alus.

4. Taiimepsbl, UX TUIIBI U peaTu3alusl.

5. Tunel JaHHBIX BHYTPHU CUETUUKOB U TAMEPOB.
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[MpakTrueckas padoTa 7 (BBIIONHSACTCS HA IPAKTHYECKOM 3aHsTHU 13-14):
1. Haznauenne YMU.

2. [Tpumeps! npocTeiimero natepgeiica "yenoBex-mamuHa".

3. O6opynoBanue, UCHojib3yemoe B kauectse UMU.

4. CeHCOpHBIE U KHOIIOYHBIE ITAHEIH - XapaKTEPUCTHUKHU.

5. KomnbroTepHas cTaHuus - OTJAUYusA OT nepeHocuMbix YMU yCcTpoiCTB.

ITpakTrueckas pabota 8 (BBITOIHACTCS Ha MPAKTHYCCKOM 3aHATHH 15-16):
1. Dranel coznanus npoekra aius YMU.

2. Ha3znaueHue SKpaHOB OTOOpaXeHHUs TIpoIiecca.

3. OcHoBHbIe eMeHTs UMU.

4. CsoiictBa 00bexToB UMU.

5. lllabGnoHb! U QeiiciuiaTel, 00JIaCTh UX MPUMEHEHHS.

[TpakTryeckas pabora 9 (BBITOIHACTCS HA MPAKTHYECKOM 3aHATHH 17-18):
1. Yro Takoe SCADA cucrema?
2. Otmmune SCADA ot UMMU.

3. Bapuantsl peanuzanuu nepenaud 1aHHbix B CAY.

4. O6opynoBaHUE, UCIIOJIB3YEMOE JUIsl XPAaHEHUS HH()OPMALIUH.
5. CucTeMBl peanbHOr0 BPEMEHHU.

Tunoevie 3a0anus 01sa 1a60pamopHvIX padom

JIaboparopHas pabora 1 (BBIIOIHSETCS Ha JJaOOPATOPHOM 3aHATHH 1):
Heo06xoauMo co31aTh HOBBIH IMPOEKT CO CIEAYIONICH amnmapaTHOW KOH(UTYpaIHei:

Cranuus Tun monyns JlonosHUTENBHBIE YCIOBUS
Cranmums 1 | Moaynb nutanus BriOpaTh MOIIHOCTH
Crannus 1 | Moayns IeHTpaJIbHOTO IpoLieccopa Hactpouts anpec
Crannus 1 | CurHanpHbld MOZYJIb HA 8 JUCKPETHBIX BXOJIOB Hactpouts anpeca u Ha3zBaHusA

CUTHAJIOB
Crannus 1 | CurnaneHblid MOyJb Ha 16 nucKpeTHBIX BBIX0n0B | HactponTs agpeca v Ha3BaHUS
CUTHAJIOB
Crannus 1 | CurHaneHbli MOAYJb Ha 4 aHAJIOTOBBIX BXoja 1o | Hactpouts agpeca v Ha3BaHUSA
HaIPSKEHUIO CUTHAJIOB
Crannus 1 | CurHanbpHbl MOZYJIb HA 2 aHAJIOTOBBIX BbIXoAa 1o | HactpouTs aapeca v Ha3BaHUS
TOKY CUTHAJIOB
Crannus 1 | Moayinbs NO3UMIIMOHUPOBAHUS IBUTATEINS BriOpats o napamerpam
JIBATATEIsI
Crannus 2 | Moaysb IEHTpaJIbHOTO MPoLiEccopa Hactpouts anpec
Crannus 2 | CeteBoil MOAYJIb Hactpouts ceTeBoli agpec
Crannmms 2 | CurHanbsHbI MOyJb Ha 16 TucKkpeTHBIX BX00B U | HactpouTs anpeca u Ha3BaHUs
16 TMCKPETHBIX BBIXOJI0B CUTHAJIOB
Cranmms 2 | Moaynib KOHTPOJISI TEMIIEPATyPhl Bri6path Ha OCHOBE THUIIOB
JaTYMKOB

CxonmuinpoBath MpoekT. [IpoBepuTh yCnenmHocTh KOMIMIISLIVH.

Jlaboparophas paboTa 2 (BBIMOJHSAETCS Ha JJaOOPATOPHOM 3aHATHH 2-3):
Hcnonb3ys TabmuIly COCTOSIHUS CUTHATIOB, HAPHCOBATH JIECTHUYHYIO U (DYHKIIMOHATBEHYIO
AuarpaMMbl, a TaKXKE IOCTPOUTh BPEMEHHBIC JUAarpaMMBbI JJI1 BCEX COCTOSIHUI BXOJIHBIX CUTHAJIOB.
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B octanbhbix ciydasx Q1-Q4 BeikitoueHsl (paBHbI )

JIaboparopHas paboTa 3 (BBIIOJHAETCS Ha TaOOPaTOPHOM 3aHATHH 4-5):

3amanne 1. MaHomeTp m3mepsier aaBinenue B mpenenax ot 3000 mo 5000 mbap. K TIIK
MOJABOJIUTCS CUTHAJI MO HampspbkeHHio B auama3zone ot 0 go 20 MA. HeoOXoauMo Mpu CHMKESHHUH
nasiieHus Hioke 3500 MOap BKIFOUNTH CHTHANBHYIO Jamiry Q1, a mpy MOBBIIIEHWN AaBICHHS BBIIIC

4800 mOap BKIIOYUTH CUTHAIBbHYIO Jamiry Q2.

3ananue 2. 1o konBeliepy (Q1) mBuxyTCsl MeTayuiMyecKkue 3aroToBku. B Hauane koHBeliepa
ycraHoBieH natuvk (l1), B koHue koHBeiepa ycraHoBieH natuuk (12). Heobxomumo cuumtath
KOJIMYECTBO 3aroTOBOK, KOTOpBIE HaxonIATcs Ha KoHBeilepe. Ecnu Ha kouBeiiepe Oosibiie 5
3aroTOBOK, HY>KHO BKJIFOUMTh CUTHaNIbHYO jamMity (Q2). Eciu Ha KoHBelepe HeT 3aroTOBOK — HY’KHO
BBIKJIIOUNTH KoHBelep (Q1). 3amyck xonseliepa (Q1) mpoucxoauT aBTOMaTHUECKH KaK TOJBKO Ha

HEM MOSBJISETCS XOTs ObI OJIHa 3aroToBKa.

3aganue 3. Vcnonbs3ys TaiiMepbl, HEOOXOAMMO pEaNTH30BaTh CIEAYIONIYI0O BPEMEHHYIO

JMarpaMmy
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11 — xnomnka; Q1-Q4 — namnbl. Bpems ykazaHo B ceKyHax.
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JlaGopaTopHast pabota 4 (BBITOIHIETCS HA JTa0OPATOPHOM 3aHATUH 6-7):

Cobpatb u HacTpouTh nporpammupyemyto YMU-nanens. Beidpars mapamerpsr YMUN-
MaHeJIN: AUaroHalib ot 4 10 7 J0MMOB, MOJJAEPKKa MUHUMYM 256 1IBETOB.

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

Dkpan Start cienars craproBbiM. Ha axpane Start caenats KHOIKH IS TIEpexojia K APyruM
sKpaHaMm. Takxke Ha CTApTOBOM JKpaHe JI0JKHA OBITh KHOMKA BRIKIIFOUEHUS aHenu. Ha skpanax
DateAndTime, Switches, Bars HeoO6xo1uMo0 peann30BaTh KHOIIKH BO3BPAIIEHUS Ha CTAPTOBBIH
9KpaH, a TAaKXKe KHOIKY BO3BpaTa K MpeAblayIIeMy dKpaHy.

Ha skpane DateAndTime go6aButh nH(MOPMALIHMIO O TEKYILEH 1aTe/BPEMCHH.

Dkpan Switches nomkeH copepkarh (IOMUMO YXKe CICIaHHBIX KHOMOK) 4 rpad)uuecKux
0o0beKTa (Harmpumep, Kpyr), TPH KHOIIKH U JBa MEPEKI0YaTeNIs, Kak MOKa3aHO Ha KapTHHKE:

| Buttonl | Button2? | Button3 RS

Swl_ OFF B(Sw2_ 0OFF

Okpan Bars nomken copepxaTh TpH j1eMeHTa Tuna Bar, a Taxke Tpu KHOIKH, IPUMEPHO KaK
Ha KapTUHKE:

50 75 100

JlabopaTopHas pabota 5 (BBINOIHSIETCS HA TabopaTOpHOM 3aHATHH 8-9):

ABTOMAaTHU3UpOBaHHAsl CHUCTEMa  YIpaBIEHUA JpeHaXHOW cucrteMoil. OnucaHue:
TexHrn4ecKkoe MOMEIICHHE C IPEHAKHBIM KOJIOIEM IITyOUHON SM, B KOTOPOI M3BHE MOCTYMAET BOA.
B konoaue ycraHoBineHo 3 partuuka ypoBHs 3anofiHeHus. [Ipu 3amoiHeHun QpeHakKHOro KOoJIoAla
MIPOUCXOAUT BKJIIOYEHHUE JIBYX HACOCOB, OTKAUMBAIOMIMX BOAYy. CxeMa oOBeKTa MpeCTaBiIeHa Ha
PUCYHKE.

: ‘| npeHakHbI Konoaew | -
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rae IH1, IH2 — npenakHbie Hacockl. LMIN — MUHMMaIbHBIN ypoBeHb, LMaX — MakCUMaJIbHBIH
ypoBenb, Lfull — 3aTormenue.
3ananue: PeanuzoBate ACY gpenaxHoil cuctembl ACY npeHaXHOHM CUCTEMBI JOJDKHA

paboTaTh B JIByX pEXKHMax:
OCYLIECTBJISIETCSl  ONEPAaTOPOM. ABTOMATUYECKUH.

Pyunoii. BxitoueHue H OTKJIIOYECHHE APEHAXHBIX HACOCOB
Bxiaroyenue ©  OTKIIOYEHHE HACOCOB B

3aBHCHUMOCTH OT ypOBHS BOJBI B ApeHa)xxHOM konojue. [Ipu goctumxenun ypoBHs Lmax (450 cm)
HACOCHI JIOJDKHBI BKIFOUUTRCS, ipr LMin (50 cM) OTKIIOYUTHCS.

7.3.2 IlpomexyToUyHasi aTTecTalus

BOI’lpOCbl K IK3aMeny

1. Knaccudukanus 37eMEHTOB aBTOMaTHKH [1K-6
2. OCHOBHBIE XapaKTEPUCTUKH JIEMEHTOB aBTOMATUKHU [1K-6
3. Kimaccudukanms cxem cornacno ECKJI T1IK-6
4. TunoBasi CTPYKTYpHasi CXeMa CUCTEMbI YIIPABJICHHUS [1K-6
5. Buzpl obecrieueHusi CHCTEM aBTOMATH3AIUH U YITPABIICHHSI [1K-6
6. KOHTpOsIbHO-U3MEPHUTENbHbIE CPEJICTBA CUCTEM aBTOMaTH3aluu. O0uye cBeieHus [1K-6
7. Knmaccudukaiysi n”3MepuTeIbHBIX TpeoOpa3zoBaTesieit I1K-6
8. Kitaccuguxkanysi MCIIOIHUTEJIBHBIX 3JIEMEHTOB CUCTEM aBTOMATHKH [1K-6
9. llndpossie cucTeMbl YIpaBICHHS: Ha3HAUYCHUE, CTPYKTYPa, KIaccu(uKaIus [1K-6
10. 3MepuTenu-peryisitopbl I1K-6
11. OcHoBHble xapakTepuctrku [1IJIK I1K-6
12. O6aacts npumenenust [JIK [1K-6
13. TlocnenoBaTenbHOCTH pabOTHI TpH KOHpuUrypupoBanuu [1JIK I1K-6
14. Cocras tunossix MoayJiei TIJIK [1K-6
15. Anpecanyisi CHTHaJIBHBIX MOJLYJIEH I1K-6
16. IlpuMepsl IpUMEHEHHUs JeLIeHTPAIN30BAHHOM nepudepun [1K-6
17. TlocnenoBaTeabHOCTh pabOTHI IPHU cocTaBiIeHUH nporpammsl i [TJIK I1K-6
18. Tunsl ¥ aNTrOPUTMBI HCTIOJIb30BaHMS TANMEPOB [1K-6
19. Tunsl 1 aNTOPUTMBI UCTIOIH30BAHUS CUETYUKOB [1K-6
20. Tunsl 1aHHBIX, UCTIOJIb3YEMbIE B pa3padaThIBaEMbIX IPOrpaMMax [1K-6
21. O6nactu mamsitu TTJIK I1K-6
22. MacmtabupoBanue gaHHbix B [IJIK T1IK-6
23. IlocnenoBaTenbHOCTh KOHPUTYPUPOBAHHMSI aHATOTOBBIX BXOJIOB M BBIX0OJIOB [1K-6
24. IloHaTHe 4eI0BeKO-MAIIMHHOTO HHTEpdeiica [1K-6
25. HazHayeHue 1 067acT IPUMEHEHUS 4eJI0BEKO-MaIIMHHOTO HHTepdeiica. [1K-6
26. OyHKIMOHATBHBIE BO3MOKHOCTH Y€JIOBEKO-MAIIMHHOTO HHTepdeiica I1K-6
27. OCHOBHBIE TEXHUYECKHE XapPAKTEPUCTUKHU 1eMeHToB UMU [1K-6
28. [IporpamMmmupyemble TEPMUHAIIBI [1K-6
29. SCADA-cucrembl. OCHOBHBIE OHSITHS [1K-6
30. IlporpammHOe obecnieueHue, ucrnoiabzyemoe ais nocrpoenus SCADA-cucreM I1K-6




