





1. OBBEKT, HEJIb U 3A/IAYHU OCBOEHMUS TINCHUIIJIINHBI

JlucuumuinHa paccMaTpuBaeT BOMPOCHI MPOEKTUPOBAHUSL MPOTrPaAMMHUPYEMbBIX
CHUCTEM aBTOMATHUYECKOTO YNPaBICHUS TEXHOJIOTHYECKUMH MPOILECCAMHU.

Heabio mucuumiInHbI ABJsieTcs:: JOPMUPOBAHUE Y CTYJICHTOB 3HAHUI U HABbI-
KOB IO pa3pab0TKe M MPOEKTHUPOBAHUIO MPOrPAMMHUPYEMBIX CHCTEM aBTOMAaTH3allUU,
UCIIOJIb30BAaHUIO METOJIOB, CIIOCOOOB M CPEACTB MPOEKTUPOBAHUS; U3YUEHHUE MPUHIIU-
OB MOCTPOEHUS U MPOSKTUPOBAHUS MTPOTrPAMMUPYEMBIX CUCTEM aBTOMAaTU3allMK Ha Oa-
3€ TUMOBBIX aNMapaTHBIX U MPOTPAMMHBIX CPEJICTB.

B pesynbrare 0CBOCHUS IUCHUIUIMHBI CTYAEHT JOJIKEH:

3HATH

- COJIepKaHUE U MOPSIAOK BBIITOJHEHUS MPOEKTHBIX padOT NP CO3JAaHUU IPO-
rpamMubix ACY TII,

MPUHLUIBI opraHu3anuu U pyakiuonuposanus ACY TII;

Metoabl cuHTe3a ACY TII, npuHIMIB TOCTPOECHUS TPOTPAMMHO-TEXHHUYECKUX
KOMILUIEKCOB COBPEMEHHBIX IMPOIPAMMUPYEMBIX CUCTEM,;

- CTPYKTYPY ¥ HOMEHKJIATYPY COBPEMEHHBIX IMTPOEKTUPYEMBIX JJOTHUECKUX KOH-
tpoJuiepoB (IIJIK) u Mmoxynelt paciumpenus, CpecTB aBTOMaTU3allluK, COMYTCTBYIOIIEE
IPOrpaMMHOE 0OECIICUCHHE;

- Ha3HaveHue, oonacth nmpuMmenenus u Buasl SCADA - cucreM, Kak HHCTPYMEH-
Ta IIPOEKTUPOBAHUSA ITPOTPAMMUPYEMBIX CUCTEM ABTOMATU3ALUY;

yMeTh:

- WCIIOJIb30BaTh WHCTPYMEHTAIBHBIE MPOTPAMMHBIE CPEICTBA MPU MPOCKTHUPO-
Banuu ACY TII;

- MMPOEKTUPOBATH TEXHUYECKOE OO0ECreYeHNE MPOrPaMMHUPYEMBIX CHCTEM aBTO-
matu3anuu Ha 6aze [UJIK;

- ucnonb3zoBath SCADA-cucTteMbl Kak MHCTpyMeHTa mnpoektupoBaHus ACY
TII.

[lepeuncnennpie pe3yiabTaThl OOyUEHUs ABISAIOTCS OCHOBOW JUIsl (POPMUPOBAHUS
CIICAYIONIMX KOMITETEHIIUHA:
- CriocOOHOCTh U TOTOBHOCTB CO3/1aBaTh U SKCILTyaTUPOBATh NEKTPOTEXHUYECKHE CH-
CTEMBbI TOPHBIX MPEINPUATHH, BKIIOUYAIONIUE B c€0s1 KOMIUIEKTHOE AJIEKTPOOOOPY10Ba-
HUE 3aKPBITOTO U PYJAHUYHOTO MCTIOTHEHHS, SJICKTPHUECKUE CETH OTKPBITHIX U MOA3EM-
HBIX TOPHBIX M TOPHO-CTPOHUTENHHBIX PabOT, B TOM YHUCIIEC B YCIOBHSIX UPE3BBIUANHBIX
curyanwmii (IICK-10.1);
- CrtocoGHOCTh ¥ TOTOBHOCTh CO3/1aBaTh U SKCILTyaTUPOBATh CUCTEMBbI 3aIlIUThI U aBTO-
MaTHKU C UCKPOOE30MacHBIMU LIETISIMU YTIPABJICHUS, @ TAK)KE KOMIUIEKCHI 00ecTieyeHHs
3JIEKTpOOE30MacCHOCTH U 0e30MacHOM JKCIUTyaTallud TEXHOJIOTMYECKUX YCTaHOBOK
(IICK-10.2);
- CIoCOOHOCTh CO3/1aBaTh U AKCIUTYyaTUPOBATH JIEKTPOMEXAHUYECKUE KOMILIEKCHI Ma-
IIMH 1 00OpYyIOBaHUS FOPHBIX MPEANPUATHH, BKIIOYasi 3JIEKTPONPUBOAbI, Ipeodpazo-
BaTEJbHBIEC YCTPOWUCTBA, B TOM YHUCIIE 3aKPBHITOTO M PYIHUYHOTO B3PHIBO3AIUIIIEHHOTO



ucToHeHus1, u ux cucremsl yrnpasienus (IICK-10.3);

- CrtocOOHOCTh M TOTOBHOCTh CO371aBaTh U SKCIUTyaTHPOBATh CUCTEMbI aBTOMAaTH3AIMH
TEXHOJIOTUYECKUX IPOILIECCOB, MAIIMH U YCTaHOBOK ropHoro mnpousBozcta (IICK-
10.4).

2. MECTO JUCHHUIIJIMHBI B OCHOBHOM OBPA30BATEJILHON
IMPOTPAMME

JlucrumuinHa OTHOCUTCA K MPOo(heCCHOHATBHOMY IHMKIY auciuiuiiH 2. Bapwua-
TUBHAs 4acTh 2.2 Jluciumuinasl o BeIOOpY cTynenTa. 2.2.3 IIpodeccnoHanbHBIN ITUKIL.

basupyercs Ha 3HAHUSAX U YMEHUSAX, KOTOPBIE CTYICHT MPUOOPEN MPU OCBOCHHUH
MPEAIICCTBYIOMNUX TUCHUIUIMH: «Pu3nkay, «Beicmas mateMatukay, «MHbOpMaTHKay,
«MHUKpOIPOIIECCOPHBIE CUCTEMBI YIIPABJICHUS B TOPHO-METAJUTYPrUUE€CKONM OTPACIH»,
«AnenTudukanus 1 MOACITMPOBAHUE TEXHOJIOTHICCKHX OOBEKTOBY.

3HaHUS U YMEHUS, TPUOOPETEHHBIC TTPU OCBOCHUU JAHHOUW THUCHMIUIMHBI, Peaiu-
3YIOTCS CTYJIEHTOM MPU U3YUYCHUU CIACAYIONIUX AUCIUTLIINH «[IpOMBIILIEHHBIE CUCTEMBI
yrnpasieHus», « TeXHu4eckue cpelicTBa aBTOMAaTU3aluny, «ABTOMATH3AIlMS CIOKHBIX
AJIEKTPOMEXAHUUECKUX O0BEKTOB SHEPrOEMKHUX MPOU3BOJICTBY, a TAKKE B XOJ€E BBINOJ-
HEHUSI HayYHO-UCCIIEI0BATEIBCKOM pabOThI, MPU NPOXOXKACHUHU MPEITUIIIIOMHON MpaK-
TUKHU U TIPU IPOXOKACHUU TOCYJAPCTBEHHOM UTOTOBOM aTTeCTAIUH.

3. CTPYKTYPA U COAEP KAHUE JUCIHHUIIJIMHBI

3.1. PacnpenesieHne y4eOHbBIX YaCOB 110 TeMaM AMCIHUIIMHBI M BUIAM 3aHATHI

HanmenoBanue tem KonnuecTBo yacos
(comepxaTeNbHbIX MOJTyJIEH) (ounasi/ 3ao0uHasi hopma)
B TtoMm uucie
Beero Jlekmuu | Tlpakr. | Jla6op. | CPC
(Ce-
MUH. )
Tema 1. IIpombinuientsie KoHTpon- | 25/23 | 2/1 - 12/2 11/20
nepsl. SCADA-cuctemsl.
Tema 2. ABromaTnueckue perynsa- | 17/15 | 1/0 6/0 10715
TOPBI
Tema 3. O0uHie XapaKTEPUCTHKU 5/6 1/0 2/0 2/6
CTaHJIAPTHHIX HHTEPPEIicoB
Tema 4. Untepdeticel RS-232 u 5/6 1/0 2/0 2/6
RS-485
Tema 5. OcHoBHBIE THIIONOTHY JIO- | 4/8 2/0 0/0 2/8
KaJIbHBIX BBIYUCIIUTEIBHBIX CeTEH
Tema 6. CpencrBa nmoctpoenusi no- | 4/6 2/0 0/0 2/6
KaJbHBIX YIPABJISIONINX BEIYUCIIHU-
TEJIbHBIX CETEU
Tema 7.Kanassl cBsi3u 11/10 |11 - 6/0 4/9




Tema 8. CurHajgbHOE 3a3eMIIEHHE 3/3 1/0 0/0 2/3
Tema 9. GunbTpanus 3/3 1/0 0/0 2/3
Tema 10. HeueTkas moruka 5/8 1/0 0/0 4/8
Tema 11. UckyccTBeHHBIC HEMpoH- | 5/6 1/0 0/0 4/6
HBIE CETH
Tema 12. ABTOMaTH3MpOBaHHBIE 11710 171 6/0 4/9
CHCTEMBI yIIPaBJICHUS TEXHOJIOTH-
YeCKMMH IIPOIIECCaMu
Tema 13. OcoOeHHOCTH MIAXTHBIX 5/7 11 0/0 4/6
TEXHOJOTHYECKUX MAIIUH KaK 00b-
CKTOB YITPaBJICHHUS
Tema 14. KoMiuiekce maxTtHoi auc- | 5/6 1/0 0/0 4/6
neTyepckor TeaedOHHOMN CBSI3U U
onosemenus «CAT».
Hnousuoyanvroe 3aoarnue 0/9 0/9
Kypcoeoii npoexm - -
HToro mo BuaaM 3aHATHIA 108/126 17/4 34/2 57/120
Konmpono 36/18

Vtoro: 144/144 17/4 34/2 | 57/120

3.2.MdopMuUpPOBaHUE KOMIIETEHIHIT B pe3yJibTaTe OCBOEHHUA TeM JTUCUMUILINHBI

Komnerenuuu TeMbl TUCHUIINHBI, HALlEJICHHbIE HA BHIPA0OTKY
KOMIIeTeHIIUH
IICK-10.1 Tema l,2,3,4,5,6,7,8,9,10, 11, 12
IICK-10.2 Tema l,2,3,4,5,6,7,8,9, 10,11, 12
IICK-10.3 Tema 1,2,3,4,5,6,7,8,9, 10,11, 12
IICK-10.4 Tema 1,2,3,4,5,6,7,8,9, 10,11, 12

Tema 1. IlpompblinieHHbIe KOHTPOJLIEPbl. SCADA-cucTEMBI

Conepxanue Tembl 1:

OmnpeneneHre TPOMBIIUIEHHOTO KOHTposuiepa. Hasznauenue, Buibl, (yHKIHUU.
Xapakrepuctuku SCADA-cuctem. TexHuueckue 0COOEHHOCTH, (PYHKIIMM TMPU MPOECK-
tupoBanun ACY TII

Jlutepatypa k Teme 1: [1, 2, 3]

Tema 2. ABTOMaTH4YeCKHE PeryJIsiTOPbl

CozepxaHue TEMBbI 2:

Hasnauenne aBroMarnueckux peryasaTopoB. DyHkuuu. Buael perynsTtopos.
CrpykTypa. TUNIOBBIE aNrOPUTMBI PETYJIUPOBAHUS.

Jlutepatypa k Teme 2: [1, 2, 3]

Tema 3. O01He XapaKTEPUCTUKHN CTAHAAPTHLIX HHTepdelicoB
ConepxaHue TeMBI 3:




[Tonstue unrepdeiica nepenaun aanubix B ACY TII. Hasnauenme, ¢yHkimu,
cTpyKkTypa. OCOOEHHOCTH TEXHUYECKOW pean3aumu. Buael crangapTHeIX MHTEpQEi-
COB.

Jlutepatypa k Teme 3: [1, 2, 3]

Tema 4. Uutepdeiicbl RS-232 n RS-485

ConeprxaHue TeMbl 4:

Texnauueckue ocodennoctu uaTepdeiicop RS-232 u RS-485. O6nacth nmpuMeHe-
Hus. KoHcTpykTHBHBIE 0cOOeHHOCTH peanu3ainuu. [lopsnok oOMeHa TaHHBIMU.

Jlutepatypa k Teme 4: [1, 2, 3]

Tema 5. OcHOBHBIE THIIOJIOTHH JJOKAJbHBIX BLIYHCJIUTEIbHBIX CeTel

CopaepkaHuE TEMBI 5.

OCOOEHHOCTH COBPEMEHHBIX JIOKAIbHBIX BBIYMCIHUTENBHBIX ceTeil. X Tumoso-
TUH, CTPYKTYpa, BUJIbl. CTPYKTYpPHBIE 3JIEMEHTHI.

Jlutepatypa k Teme 5: [1, 2, 3]

Tema 6. CpeacrBa NmocTpoeHHsl JOKAJIbHBIX YNPABJIAIIIUX BbIYMCIUTEIb-
HBIX ceTeH

ConeprxaHue TeMsl 6:

KommoneHTs! okanbHbIX BeraucautenbHbix ceredt (JIYBC). O6o6mennas apxu-
texktypa JIYBC. Cpencrea noctpoenus JIYBC. I[Iporpammuoe obecneuenue JIYBC.
YPpOBHU IPOrPaMMHOT0 OOECTIEUEHUsI.

Jlutepatypa k Teme 6: [1, 2, 3]

Tema 7. Kanajabl cBSI3M

CojzepxaHue TeMbI /.

XapakTepucTuku KaHanoB cBsa3u. Kiaccudukanus. Bunbl. Moenu kaHaia CBsI3H
Jlutepatypa k Teme 7: [1, 2, 3]

Tema 8. CurnajibHoe 3a3eMJIeHHE

CojeprkaHue TeMHI 8:

OmnpeneneHre TMOHATUS CHUTHAIBHOTO 3a3eMJICHHS. TeXHUYECKas peaau3aliusl.
Hasnauenue, 0coOOEHHOCTH TPUMEHEHUS.

Jlutepatypa k Teme 8: [1, 2, 3]

Tema 9. @uabTpanus

Copepxxanue TeMbl 9:

Haznauenue gunprpannu. Buasr Gunbstpos.
Jlutepatypa k Teme 9: [1, 2, 3]

Tema 10. HeueTkasi JIOruKa

Copnepsxanue Temsl 10:

[Tonsitne HeueTkoi oruku. O0macTh npuMeHeHue. CI0KHbIE 00BEKTHI YITpaBJie-
HUs. JIMHrBUCTHYECKUE TIEpeMeHHbIC. DYHKITUY TPUHAIICIKHOCTH.

Jlutepatypa k Teme 10: [1, 2, 3]




Tema 11. UckyccTBeHHbIE HEHPOHHBIE CETH

Conepsxanue TeMsl 11:

OmnpeneneHrue MCKYCCTBEHHBIX HEHMPOHHBIX ceTeil. Tumbl, kinaccudukaims. O06-
JacTh MPUMEHEHHsS] U Ha3HaueHue. OCOOEHHOCTH MATEeMaTUYECKOTO M MPOTPaMMHOIO
obecneuenus. OcodeHHocTH peanuzaiuu. CaMmoo0ydaromuecs aaropuTMBI.

Jlutepatypa k Teme 11: [1, 2, 3]

Tema 12. ABTOMAaTH3MPOBAHHBIE CHCTEMbI YNPaBJEeHUS] T€XHOJOTHYEeCKUMHU
NPoecCaMH.

Coxepxanuie TeMbl 12:

OcHoBuble noHATUSA U onpeaeneHus. Knaccupukauus u ocooennoctu ACY TII.

Jlutepatypa k Teme 12: [1, 2, 3]

Tema 13. Oco0eHHOCTH IIAXTHBIX TEXHOJOIHYECKHX MAIMH KaK 00bEKTOB
ylnpaBJieHUus

Conepsxanue Temsl 13:

TexHosorndyeckas ManmHa Kak 00bEKT yIpaBiieHUs. Y POBHH YIIPaBJICHUS.

Jlutepatypa k Teme 13: [1, 2, 3]

Tema 14. Kommiekc maxTHOM AucneT4epcKoil Tese)OHHOM CBA3M M ONOBe-
menust «CAT»

Conepxanue teMsl 14:

Haznauenue, pyHKIuu 1 0071aCTh MPUMEHEHHUSI KOMIUJIEKCA MIAXTHOM AMCIIETYEp-
ckoil teneonHoil cBa3u u omnosemnieHuss «CAT». Ornuunurensusie ocobennoct. Co-
CTaB.

Jlureparypa k Teme 14: [1, 2, 3]

3.3. JIabopaTopHble padoThI

No Tema paboTsr O6nem, | Jlurepa-
n/n yac. Typa

1 Koudurypamus ITJIK. YnpasieHrne BX01aMu/BbIX0OaMH C TIOMO- [4,5, 6]
IbI0 MHCTpYyMeHTa Buzyanusanuu CoDeSys. 4/0

5 Kondurypanus 3agay. [IporpaMmsl BpeMEHHOTO HHKPEMEHTA U 40 [4,5, 6]
otoOpaxkeHus pesyibrara nHkpementa Ha LCD OBEH ITJIK63.

3 N3yuenne 6MOIMOTEK cpeabl pa3padOTKU MPHUKIIAIHBIX TPOTPaMM [4, 5, 6]
s ITJIK — CODESYS. 4/2 TS
N3ydenne cobcTBEeHHOTO MpOTOKONA TernocueTunka KM-5 B cetn [4,5, 6]

4 RS-485. I[Iporpamma o1HOpa30BOro 0OMeHa MaKeTaMu JaHHBIX 4/0
ITJIK63 u teriocuerunka. [lonydenne aapeca ycTponcTBa.

[TporpamMma IUKIHYECKOro 0OMeHa makeraMu gaHHbix [1JTIK63 u [4,5, 6]

5) TeriocyeTyuka. [lomyuenue Tekymmx 3Hau€HUN TeMIIEpaTyp Mnoj- 6/0
BOJISIIIIETO U OTBOJISIIETO TPYOOIPOBOIOB.

6 [Iporpamma peryarpoBaHus JaBJIEHHs B TOKPBIIIKE KOJIECa. 4/0 [4, 5, 6]

7 Busyanu3zamus nmpoiiecca peryIupoBaHus JaBJICHUS B TOKPHIIIKE 40 [4,5, 6]

KoJjeca. [IporpaMMHBIN NTEpEKIIIOYATENb.
8 [Tporpamma ympaiieHust O€TyIUMHA OTHSIMHU. 4/0
HUroro: 34/2
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3.4. CamocTosiTe/ibHasi paboTa CTyIeHTa

Ne Buner camocTosTenbHON pabOTHI CTYACHTA O0mbewM, gac.
/1 OYH/3204YH

1 N3yueHune JIEKIIMOHHOTO MaTepuaia 30/90

2 [ToaroToBKa K MPAaKTHYECKUM 3aHITHUSIM -

3 [ToaroToBka k 1abopaTOpHBIM paboTam 27121

4 BrinonHenne KypcoBoro npoekra (36 yacos) -

5 Brinonnenue KypcoBoit paboTel (27 4acoB) -

6 BrinonHeHne nHANBUYyILHOTO 3a/1aHus (HEe MeHee 9 4acoB) 0/9

HUroro: 57/120

3.5. KypcoBoii npoekT (padoTa), HHIMBUAYAIbHOE 3aJaHHE

CornacHo yyeOHOMY IJIaHy 3a04HOM (DOPMBI MO NUCHUIUIMHE TPEAYCMOTPEHO
BBITNIOJIHEHHE WHIUBUAYATBHOTO 33aJaHus (KOHTPOJIBHOU paboThl).

O0bem y4eOHOW HArpy3Kd MPH BHITIOJTHEHUH WHIWBHUIYAIBHOTO 3aJaHUs (KOH-
TPOJILHOM pabOTHI CTYyACHTA-3a04YHUKA) — 9 yacoB. 3ajaHNe HAa KOHTPOJBHYIO paboTy
BBIOMpPAETCS CTYJAEHTOM-3a0YHUKOM B COOTBETCTBHUM C METOAMYECKUMHU YKa3aHUSIMHU
[3], cormacoBbiBaeTCsS ¢ MpemnoaaBaTeieM U BBINOJIHICTCA MO METOJAWYCCKHMHU PEKO-
Menaanusm [3].

PexomennyeMbiii 00beM MOSCHUTENIBHOM 3alMCKU 10 WHJWBHAYyaJIbHOMY 3aja-
Huto — 10-12 crpanun popmara A4 (210297 mm).

4. ®OHJ OOEHOYHBIX CPEJACTB

4.1. Kpurepyu ¥ mKaJbl JJisi HHTETPUPOBAHHON OLEHKH YPOBHA chopMu-
POBAHHOCTU KOMIIETCHI[MA

Cocmasasaiowas KomnemeHyuu — nOJTHOMA 3HAHUL

HYJIEBOW YpOBEHb: HEBEPHBIE, HE APTYMEHTHPOBAHHBIE, C MHOKECTBOM TI'pPyOBIX OIIU-
OOK OTBETHI Ha BOMPOCHI / OTBETHI HA JIBa BOMPOCA U3 TPEX MOJHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAaHUN HUKE MUHUMAJIbHBIX TPEOOBAHMUIA;

MHUHUMAJIBHBIN YPOBEHB: JIaHbI HE MOJIHBIC, HE TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHL. YPOBEHb 3HAHWU HWKE MHUHUMAJILHBIX TpeOoBaHMi. [[omyIieHo MHOTO
rpyObIX OMIHOOK;

IIOPOTOBBIM YPOBEHB: JaHbl HEIOCTATOYHO ITOJIHBIC, TOYHBIE U apryMEHTHUPOBAHHBIE
OTBETHI Ha BOIIPOCHIL. [11TI0X0 3HAET TEPMUHBI, ONPEAEICHUSA U IIOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], TPUHLMUIIBL. J{omyIieHo MHOTO HEerpyObIX OIMIMOOK;

CpeAHUM YpOBEHb: JlaHbl JOCTaTOYHO MOJIHBIE, TOYHBIE U APIYMEHTHUPOBAHHBIE OTBETHI
Ha BONPOCHI. B 11€710M 3HAET TEPMUHBI, ONPEAEICHUS U TTOHATHS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIICHUS, TPUHLIUIIBL. JIOMyIIEHO HECKOJIBKO HErpyObIX OIINOOK;

MIPOJABUHYTHIM YPOBEHB: JaHbI MOJHBIE, TOYHBIE U APIYMEHTHUPOBAHHBIE OTBETHI HA BO-
IIPOCHL. 3HAET TEPMUHBI, ONPEACIICHNS U MTOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILIEHUS1, MPUHUUIIBL. J[OMyIIEHO HECKOJIBKO HErPYObIX OLIMOOK;




BBICOKHUIM YPOBCHL: JJAHBI IMOJHBIC, TOYHLIC U aPI'YMCHTHPOBAHHBLIC OTBCTHI HA BOIIPO-
Chl. 3HaeT TCPMUHEI, OIIPCACICHUA W IMOHATHA, OCHOBHBIC 3aKOHOMCPHOCTH, COOT-
HOIIICHUS, IIPUHIIUIIBI. I[OHyHICHO HECKOJIBKO HETOUYHOCTEH.

Cocmasasaiowas KomnemeHyuu — yMeHus

HYJIEBOM YPOBEHB: MOJHOE OTCYTCTBUE NMOHUMAHUSA CYTH METOJIMKHU PELICHUS 3aJa4u,
JOITYIIEHO MHOKECTBO rpyOeHinx ook / 3ajaHusl HE BBITIOJHEHBI BOOOIIIE;

MUHUMAJIbHBIN YpOBEHB: c1a00€ MOHMMAHUE CYTH METOJIUKU PEIICHUs 3aJla4yM, JOIy-
IeHbl TpyOble ommOKu. Permennst He oOocHOBaHbL. He ymeer ncmomnbp3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO auTepaTypy. He opueHTrpyercs B cienuanbHOM HAy4YHOU JIUTE-
paType, HOpMaTUBHO-TIPABOBBIX aKTaX;

IIOPOTOBBIM YPOBEHB: JIOCTATOYHOE MOHUMAHHUE CYTH METOJMKH PELICHHs 3a/1a4yH, J10-
nyuieHsl omuOKky. Perienust He Bceraa 000CHOBaHbL. YMEET UCIOIb30BaTh HOPMATUB-
HO-TEXHUYECKYIO JuTeparypy. Cinabo opueHTUpyeTcs B CHELMaTbHON HAy4YHOW JHTe-
parype, HOpMAaTUBHO-TIPABOBBIX AKTAX;

CpPEIHUI YPOBEHB: B IIEJIOM IMOHUMAET CYTh METOAMKH PEIICHHUs 33Ja4H, JOIMYIIEHBI
ommOku. Pemenus He Bcerga 0OOCHOBaHBI. YMEET HCHOJIb30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAYUHYIO JIMTEPATypy, HOPMAaTUBHO-TIPABOBBIE aKThI;

MIPOJIBUHYTHIN YPOBEHb: B LIEJIOM MOHUMAET CYyTh METOJAMKH PELICHHS 33/1a4M, TOMyIIe-
Hbl HETOYHOCTU. Crioco0eH 000CHOBATh PEIIEHUs. Y MEET HCIOJIb30BaTh HOPMATHBHO-
TEXHUYECKYIO U CHELHAIbHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-TIPABOBHIE AKTHI;

BBICOKMI ypOBEHb. IOHUMAET CYTh METOAMKH perieHus 3agaun. CnocobeH 000CHOBAThH
pelIeHus. YMeET UCIONIb30BaTh HOPMAaTUBHO-TEXHUUECKYIO U CIELHAIBHYIO0 HAYYHYIO
JUTEPaATYpy, NEPEI0BOM 3apyOESKHBIN OIBIT, HOPMATUBHO-TIPABOBBIE aKTHI.

Cocmasnsiowas KomnemeHyuu — 61a0eHue Ha8blKaAMU

HYJICBOM YPOBEHB: HE MIPOJIEMOHCTPHUPOBAII HABBIKH BBHITIOTHEHHUS MPO(eccCHoHaIbHbIX
3aaa4. McnbIThIBaET CyIIECTBEHHBIE TPYJHOCTH MPU BBITOJIHEHUN OTAECIBHBIX 33/1a-
HUI,

MUHUMAJIbHBI YPOBEHB: HE TPOJAEMOHCTPUPOBAT HABBIKHA BBHITIOJHEHHUS Tpodeccro-
HAJIBHBIX 3a7a4. MICIIBITBIBAET CYIIECTBEHHBIE TPYTHOCTH MPU BBIIOJIHEHUH OTIECIIb-
HBIX 3aJaHUI;

MOPOTOBBIN YPOBEHB: BJIAJIEET OMBITOM TOTOBHOCTH K MPO(ECCHOHATBLHON S TEIHHO-
CTH U NMPOodEeCCHOHATBPHOMY CaMOCOBEPIIIEHCTBOBAHUIO Ha MMOPOTOBOM ypoBHE. Tpy-
JIOBBIC JICMCTBHUS BBIIOJHICT MEIJICHHO U HEKAUYEeCTBEHHO,

CpPEeHUH YPOBEHB: BJIAJICET CPETHUM OMBITOM TOTOBHOCTH K MPO(ECCHOHATBHOM Jes-
TEJLHOCTU U NMPOGECCHOHAIPHOMY CaMOCOBEPIICHCTBOBAHUIO. TPy/10BbIC JEHCTBUS
BBITIOJTHSIET HAa CPETHEM YPOBHE I10 OBICTPOTE 1 Ka4eCTRY;

MPOJABUHYTHIN yYPOBEHb: BIIAJICET OMBITOM MU JOCTATOYHO BBIPAKEHHOW JMYHOCTHOU
TOTOBHOCTH K MpOo(ecCHOHAIBLHON JEATeIbHOCTH M MPO(PECCHOHATEHOMY CaMOCO-
BEPILEHCTBOBAHMIO. BBICTPO M KaUECTBEHHO BBINOJHSIET TPYAOBBIE JEUCTBUS,

BBICOKHM YPOBEHB: BJIAJIEET OINBITOM M BBIPAXKEHHOCTBHIO JIUYHOCTHOW T'OTOBHOCTH K
poeCCUOHATILHON NIEITEIbHOCTH W TPO(PECCHOHAIIBHOMY CaMOCOBEPIICHCTBOBA-
HUIO. BBICTPO M KaU€CTBEHHO BBIIIOJIHAET TPY/IOBBIE IEHCTBUS.



Obobwennas oyenka cgpopmMupo8aHHoCmu KOMnemeHyu

- HyJICBOM YpOBEHb: KOMIIETEHLIUU HE CHOPMUPOBAHBDI;

- MUHUMAJIbHBIN YPOBEHB: 3HAUUTEIbHOE KOJIMYECTBO KOMIIETEHIIUNA HEe C(hOPMUPOBAHO;

- MIOPOTOBBIM YPOBEHB: BCE KOMMETEHIIMU CHOPMHUPOBAHBI, HO OOJIBIIMHCTBO HA MOPO-
TOBOM ypPOBHE;

- CPEIHUI YPOBEHB: BCE KOMIIETEHIIMM CPOPMHUPOBAHBI HA CPEHEM YPOBHE;

- IPOABUHYTHIA YPOBEHB: BCE KOMIIETEHIIMH CPOPMUPOBAHBI HA CPEAHEM MIIM BHICOKOM
YPOBHE;

- BBICOKHI YPOBEHb: BCe KOMIETEHIIMH C(POPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2. Boipocsl K 3K3aMeHy
1. ABTOMaTHYECKHE PETYISATOPHI C TUIIOBBIMU AITOPUTMAMM PETYJINPOBAHUS

2. Ilepeuncnuts turel POU (Program Organization Unit), uX KpaTkoe OnucaHue
Y Ha3HAYECHUS B IIPOEKTE.

3. IlpuBectu omncanne POU «DyHKIN», IPUMEPHI OOBSIBICHUS 1 BBI30Ba
(GYHKIIMM Ha HECKOIBKUX s3bIKax mporpammupoBanus MOK 61131-3.

4. Ilpusectu onucanue POU «DyHKIMOHANBHBINA OJI0K», IPUMEPHI O0BSAB-TICHUS
Y BbI30Ba (DYHKIIMOHAJIBHOTO OJIOKA.

5. IIpusectu onucanue POU «lIporpammay, mpumepsl 0OBSBICHUS U BbI-30Ba
IPOrPamMMBl.

6. Ilpuectu onucanue noamnporpamm aisg POU (nevictusi). Kakue POU moryt
OBITh TONIOJTHEHBI AEUCTBUAMHU U KaKle 0OCOOEHHOCTHU UX UcIoJib3oBaHus B POU?

7. s3Ik mporpammupoBanus «Crucok uHcTpykuuit (IL)». Cunrakcuc, mo-
mudukaTopsl u onepatopsl IL. ITpuectu npumep.

8. 3wk mporpammupoBanus « CTpykrypupoBanHbiii TekeT (ST)». CunTakcuc u
uHcTpykiuu ST. [IpuBecTn npuMep UCMONb30BAHUS JBYX-TPEX UHCTPYKIIUH.

9. 3wk mporpammupoBanus «IlocinenoBarenbHbIX (PYHKIIMOHATBHBIX CXEM
(SFC)». IlpuBecTn kpaTkoe onucanne ocodeHrocrei. [Ipumep nmpoctoro mara ¢ BX0OA-
HBIM U BBIXOJIHBIM JICUCTBUSMH.

10. S3wiku porpamMmupoBanns « DyHKITMOHATBHBIX 0JIOKOBEIX nuarpamm (FBD)»
u «HemnpepoiBubix QpyHKIHOHATBHBIX cxeM (CFC)». [Ipumepst u oTauyus.

11. A3wik nporpammupoBanus «Peneiinbix quarpamm (LD)». [IpuBectu kpatkoe
ommcanue ocoobennocteil. [Ipumep LD nemnn.

12. Pabora B penakTope 00bsiBieHni. OObsiBICHNE NTepeMeHHBIX. [Ipumep 00BsB-
JICHUM BXOJIHBIX, BBIXOJIHBIX U JIOKAJIBbHBIX MEpeMEHHbIX. KpaTkoe onrcanue peMaHeHT-
HBIX M BHENTHUX (TJI00QIHHBIX ) IEPEMEHHBIX.

13. Touku ocTaHOBa B TEKCTOBOM PelaKTOpe s3bIKOB nporpammupoBanus IL u ST.

14. I'no6anbHbIe U KOHPUTYpaAIIMOHHBIE TIEpEMEHHBIE, (a1 KOMMEHTapHUEB, CETe-
BbIE TIEPEMEHHBIE.

15. Kondurypanus tpesor (Alarm Configuration). [IpuBectu onucanue u Ha3Ha-
YEHHUE.

16. Menemxkep oubnuotek (Library Manager). CtannaptHast Oubnuorexa u Ouo-
JIMOTEKH, OINPEEIICHHBIE TI0JIb30BATEIIEM.

17. boptxypuain (Log). [IpuBectu onucanne u Ha3HAYECHHUE.

18. Konduryparop IVIK (PLC Configuration). [Ipuectu onvcanue u Ha3Hayde-
HUE.



19. Kondurypuposanue moayneii Profibus. bazoBsie mapameTpsl BeayIero u Be-
JIOMOTO.

20. Kondurypuposanue moxayineit DeviceNet. bazoBsie mapameTpsl DeviceNet.

21. Kondurypatop 3amau (Task Configuration). [IpuBecTu onucanue u HazHaue-
HUE.

22. TpaccupoBka (Sampling Trace). [IpuBecTu onucanvie U Ha3HAYEHHE.

23. Menemxkep napamerpoB (Parameter Manager). [IpuBectu onucanue u Ha3Ha-
YEeHHE.

24. TIUIK-bpay3zep (PLC-Browser). [IpuBectu onricanue u Ha3HAYCHUE.

25. Umxunupunrossiii uarepdeiic ENI (Engineering Interface). YcnoBus pabotsr
¢ ENI 6a30ii 7aHHBIX B IIPOCKTE.

26. Unrerpamus npunoxxkennit ¢ CoDeSys nocpenctsom DDE untepdeiica.

27. IlepeunciuTh NOJIB30BATENbCKUE TUTIBI TaHHBIX. CHHTaKCUC U Ha3HAuUEHUE
MacCHUBOB.

28. IlepeyncnuTh MOIB30BATEILCKHIE TUTTBI JaHHBIX. CHHTAKCUC U Ha3HAYCHHE
yKa3aTeJeu.

29. TlepeuncnuTh MOIB30BATENLCKHIE TUTTBI JaHHBIX. CHHTAKCUC U Ha3HAYCHHE
CTPYKTYP.

30. Pemaktop Busyanuzanuu B CoDeSys. [Ipennasnauenue.

31. CoDeSys HMI. UncTammusims, 3amycK U UCIIOJIb30BaHuUE.

32. Web Buzyanuzanusi. Y cioBus 1 moAroroBka Web Bu3yanusaiuu.

33. LleneBast Bu3yanu3anus. Y CIOBUS U MOATOTOBKA 1I€JIEBOM BU3yalU3alllU.

34.

35. ABromaruzauus ynpasieHus. YTo Takoe aBTOMaTU3MPOBAaHHAs CUCTEMA.

36. OxapakrepuzoBath TexHuueckue yposau ACY TIIL.

37. Kakue kauectBennsie otiinuue umeeT ACY TII oT 1okanbHBIX CPEACTB aBTO-
MaTHh3aimy ?

38. OcHOBHBIE 3JIEMEHTHI TEXHOJIOTHUYECKOTO YIIpaBIeHUsA. PaCKpBITh CMBICT KaXk-
JIOT0 3JIEMEHTA.

39. Uto aBnsercs o0bexkTom ynpasienus B ACY TIl u B ACHAY?

40. [lepeuncnure Tpu OCHOBHBIE YPOBHS yIPaBICHUS.

41. Yro Takoe kaHai cBs3M ? UeM xapakrtepusyercs kaHai cBszu? [Ipusectu kinac-
cU(UKALUIO KAHAJIOB CBSI3U.

42. [IpoMbILIIEHHBIH KOHTPOJLIEP. 3aAa4u U 00JaCTh TPUMEHEHUS TIPOMBIIILICH-
HBIX KOHTPOJIJIEPOB.

43. Yrto Takoe curHasibHoe 3a3emiieHue? [lpuBectu cxeMy npocToil u3MepUTENb-
HOM CHCTEMBI C ABYMSI 3a3€MJICHUSIMU U OOBSICHUTD E€.

44. Kax BBITIOJIHSETCS 3a3eMJICHUE JUIsl pEJICHHBIX CXEM, JIBUrartesei, kabenei u ux
3KpaHoB?

45. Kakue nmpaBuiaMu pyKOBOJCTBYIOTCS IPU 3a3€MJICHHH B KOHTPOJIBHO-
U3MEPUTENbHBIX CUCTEMAX ?

46. Yo npencrapinsier coboit ¢puibTpanusn? PackpsiTh o0 BUI IU(GPOBOrO
¢unbTpa.

47. [IpuunHHBIC U HETIPUIUHHBIC PUIBTPBI. PACKPHITH CMBICI STUX MOHSITHM.

48. [Ipeanaznauenue MuGpPoBBIX GUIBTPOB HU3KOW YaCTOTHI.

49. DKCIIOHEHIIMATBHBIA (PUIIBTP U €T0 IPeIHa3HAYCHHE.



50. LHudposbie GuiIbTpbl BBICOKOH 4aCTOTHI

51. Jloxanbubie Beruucaurenbubie cetu (JIBC). OcnoBHbie Tononoruu JIBC

52. Haznauenue JIBC.

53. Uto Takoe rinobansHas ceTh Internet. CTpykTypHas cxema riio0aibHOM CETH.

54. ITosICHUTH OCHOBHBIE AJIEMEHTHI CTPYKTYPHOM CXeMbl pabOoThI IN100aTBLHOMN Cce-
v Internet.

55. Bunsl anpecos s rio0anbHoM cetu Internet. UTo Takoe sieKTpoHHAs mouTta?

56. BcemupHnas undopmanrionHas cethb U ciyx6a Gopher.

57. Jlns wero npeaHa3zHadeHbl TenekoHdepeniun Usenet ?

58. [lepenaua (aitoB ¢ momoriisto nmpotokosa FTP. Bzaumoaeiicteue ¢ npyrum
koMmiibroTepoM Telnet.

59. Ocnorubie komrnoHeHTHI JIYBC. Cxema JIYBC ¢ maructpainbHO#M CTPYKTYpOH.

60. IIporpammuoe obecneuenue JIYBC. CymecTByrolue ypoBHS IIPOTPaMMHOTO
obecneuenus JIYBC.

61. JlaTh XapaKkTepUCTUKY 3a7a4 ¥ PYHKITUH, BBITIOJHICMBIX YPOBHSIMU ITPO-
rpammHoro obecneyenusimu JIVBC.

62. Uro Takoe uaTepdeiic? CtangapTuszarus uaTepdeiica, ero CTpykTypa.

63. Ynpasnenue uaTepdeiica. UTo Takoe mocie10BaTebHBIA U TTapalIeTbHBIHN
untepdeiic. [TpuHiuns oOMeHa 1aHHbIX B MHTEp(deiice.

64. Uuartepoeiic RS - 232. XapakTtepHbie 0COOCHHOCTH U MPEAHA3HAUYCHUE.

65. UnTepdeiic RS - 485. XapakTepHbie 0COOCHHOCTH U MPETHA3ZHAUCHUE.

4.3. IlpuMep 3K3aMeHAITMOHHOTO OMJIeTa
I'OYBIIO «/loHenkuii HANMOHAJIBHBIN TEXHUYECKUH YHHBEPCUTET»

[Iporpamma: CTICIHAUTET

(OakanaBpuar, CreHaIuTeT, MarkucTpaTypa)
Hanpasnenue noarotToBku (crnennaibHOCTh): 21.05.04 T'opHoe neso

(xox, Ha3BaHUE)
[Ipoduns (MarucTepckas mporpamMmma): DnekTpuHUKaLUs 1 aBTOMATU3ALMS TOPHOTO
IPOU3BOJICTBA
(na3BaHue)
Cewmectp: OoceHHHI cemecTp yuebHoro roga 2018-2019r.r.
VY4yebHas AMCUUIUINHA! IIpoekTrpoBaHue IPOrpaMMUPYEMBIX CUCTEM aBTOMATU3aLUU
BUJIET Ne5

1. Yro sBasercs oobekToM yrpasienus B ACY TIlu B ACHAY?
2. Menemxep 6ubnmortek (Library Manager). CtannaptHas 6ubivoreka u o6uo-

JIMOTCKH, OMMPCACICHHBIC I10JIb30BATCIICM.

VYTBep:kIeHO Ha 3aceanuu Kadeapel  ['opHas snekTpoTexHHKa U aBToMaTHka uM. P,M.JleiitboBa

(HanMeHOBaHUE Ka(eIpbl MOIHOCTHIO)

[IpoTokon Ne OT

3aB. kadenpoit Mapenny K.H.
(IIO/ANKCH) (®.1.0.)

DK3aMeHaTop Heexxwmakos C.B.

(moxnuce) (®.1.0.)




4.4. Kpurepuu onieHUBaHUA

Onenka ucnbiTanus 1o 100-0amnpHOM 1IKane GopMmupyeTcss Kak cymMMa OajlioB
HaOpaHHBIX 32 OTBETHI HA Bce 2 Bompoca ouiieta. [lo kaxaomy Bompocy:

— «50 GanyoB» — BBICTABIAETCS, €CIIM IIPU OTBETE HA BOMPOC CTYJAEHT OOHAPYKUI
YMEHHME CBOOOJHO, JJOTMYHO, YETKO WM SICHO IPENOCTaBIATh I'PAMOTHBIE, NPABUIIbHBIC
OTBETHI Ha IMOCTABJIEHHBIM BONPOC C UCHOJIb30BAHUEM TEPMHUHOJIOTMA U CUMBOJIUKHU B
HEOOXOMMOM JIOTUYECKOM MOCIIEN0BAaTENbHOCTH, a TAKXKE CBEJCHUMN U3 IPYrUX AUCLU-
IUTMH U 3HaHWH, IPUOOPETEHHBIX paHee; TBep/ble MPAKTUUECKHE HABBIKH C TBOPUYECKUM
IPUMEHEHUEM MOJIYYEHHBIX TEOPETUUYECKUX 3HAHW; MCIOJIb30BAHHE WU IMPEIOCTaBIIC-
HUE TIOJTHOTO 000cHOBaHUs Hanbosee 3H(PEKTUBHBIX U PALIMOHATBHBIX METO/I0B MOKMCKA
pelleHus; yMEeHHEe UCIOIb30BaTh MPUOOPETEHHbIE 3HAHUS U HAaBBIKM B HECTAHAAPTHBIX
CUTyalusX, TPeOYIOIIMX BBIXO/la Ha MHOM, O0Jiee BHICOKUI YPOBEHb 3HAHUM; MpUBE/IE-
Hbl AHATUTUYECKHE 3aBUCUMOCTH U PACUETHIL;

— «40 GamnoB» — BBICTABISAETCS, €CIM MPU OTBETE HAa BOMNPOC CTYAEHT MPOSBUI
BBICOKMI ypOBEHb 3HAHUU MpPU OTBETE Ha BOIPOC, MOKA3aJl YMEHHUE IIPUMEHSTh Teope-
TUYECKUE 3HAHUS JJIs PEUIeHMs MMOCTaBJICHHOM 3aJauu, YE€TKO BJAJEET U NPUMEHSET
aHAJIMTUYECKHE 3aBUCUMOCTH JUIsl YCIOBUH 3a/lauM, yMEET (OpMYJIUpOBaTh BHIBOJIBI,
OJIHAKO MpHU PELICHUH 33J1a4M JOMYCTHJI HEKOTOPbIE HETOYHOCTH, HEAOCTATOYHO 000C-
HOBAJI JIOIYILEHHUs1, KOTOPbIE UCIIOIb30BAINCH IIPU PELICHUN 33]1aUH;

— «30 GanyoB» — BBICTABISETCS, €CIM IIPU OTBETE HA BOMPOC CTYJAEHT OOHAPYKUIT
yMEHHE CBOOOJHO MPEAOCTaBIATh MPABUIbHBIE OTBETHl Ha MOCTABJICHHBIE BOIPOCHI C
UCIOJIb30BAaHUEM TEPMUHOJIOTMH, a TAaK)K€ 3HAHWM, MPUOOPETEHHBIX paHee; HalIu4ue
HECYILIECTBEHHBIX HEJIOCTATKOB MJIM HAPYIIECHUS MOCIEA0BATEIbHOCTH U3JI0KEHUS; UC-
NI0JIb30BAHUE HE CaMbIX PALlMOHAIBHBIX METOJOB MOWUCKA PELIEHUS; HE3HAUUTEIIbHbIE
HEJOCTaTKU WM OIIMOKHU B pacueTax;

— «20 GanymoB» — BBICTABISAETCS, €CIM IIPU OTBETE HA BOMPOC CTYJAEHT OOHAPYKUIT
0a30Bbl€ 3HAHUA 110 BOIPOCY, 3HAHUE OCHOBHBIX AHAIUTUYECKUX 3aBUCUMOCTEH, OIH-
CBIBAIOIIMX 3aJaHHBIA IPOLIECC, OJHAKO JOMYCTHJI CYILECTBEHHbIE OLIMOKH MpU BbI-
IOJIHEHUH PacyeTOB, HE CMOT CUCTEMATU3UPOBATh UCXOAHBIE JAHHBIE U CPOPMYIUPO-
BaTh BBIBO/IbI;

— «10 GanyoB» — BBICTABIAETCS, €CIIM IIPU OTBETE HA BOMPOC CTYJAEHT OOHAPYKUI
BJIa/ICHUE OCHOBHBIMH ITIOJIO)KEHHUSIMU MaTepuaja, HO (parMEHTapHO M HEMOCJel0Ba-
TEJNbHO JAeT OTBETHI Ha MOCTABJICHHBIE BOMPOCHI; Cla0ble MPAKTUYECKHE HABBIKH; T0-
UCK PELICHUS TUIIOBBIX CTAHJAPTHBIX 3a7]a4 HEPalMOHAIBHBIMH CIIOCOOaMH C MPUHIIU-
NUAIbHBIMHU OLINOKaMH;

— «0 6amnoB» — BBICTABISIETCS, €CIM MPU OTBETE HA BOMPOC CTYACHT OOHAPY KU
HE3HAYUTENbHBI 001U 00BbEM 3HAHUM, OTCYTCTBHE HABBHIKOB B PEILIEHUHU 3a1ad IO
pa3IMYHBIM T€MaM JTUCHUIUIMHBI JOMYCTHJI MPUHLHUIUATIbHBIE OIMIMOKH MPH PEIIeHUuU
3aJ1a4y, KOTOpbIE€ HE JAIOT BO3MOXHOCTH BBIIIOJIHUTH 33JIaHUE, WA €CJIM PELICHHUE 3a/1a-
Y1 OTCYTCTBYET.

ITepeBon onenku u3 100-6amipHOM mIKanmbl B rocyaapctBeHHyro u ECTS ocy-
IIECTBIISIETCS B COOTBETCTBUU CO IIKaoi mpuBereHHON B «llomoxkenun o6 opraHu3a-
UM yuyeOHoro mporecca B J[OHEIKOM HallMOHAIBHOM TEXHUYECKOM YHHUBEPCHUTETE»,
yTBepkaAEHHOM npuka3zoM JoHHTY Ne337-14 ot 02.05.2018r.



[Tomy4yennas ornenka mo 100-6a/TbHOM TKaIE OMpPENEseT OIEHKY 0 HAIMOHATb-
HoM mikane u mkane ESTS.

[Ipu ompeneneHUM HK3aMEHAIIMOHHOW OLIEHKM YYWTBHIBAETCS TEKYyIas ycIeBae-
MOCTb B BUJIE CYMMBbI JOTIOJHUTEIBHBIX OAJIJIOB MO CIEAYIOLIMM BUIaM padoT:

- CBOEBPEMEHHOE BBIMOJHEHHE U 3alllMTa JJAOOPATOPHBIX padOT JJIsl OUHON (POPMBI
o0yueHue — 710 8 6aioB;

- aKTUBHAs paboTa W MOCTOSTHHOE ITOCEIICHUE JICKIIUN I O9HON (hopMBI 00yUe-
HHUST — 70 2 0ajjoB;

- MIOJIOKUTETTLHBIE KOHTPOJIBHBIC OMIPOCHI HA JISKITUSAX [T OYHOM (hOpMBI 00yUIeHUS
— 10 4 0aIoB.

- CBOEBPEMEHHOE BBHITMIOJHEHUE U 3aIIUTa KOHTPOJIBHON pabOTHI CTYJEHTA 3a09YHHU-
ka — 10 14 6annos.

BrlimoniHeHHe ¥ 3aluTa BCEX 3alNTAHMPOBAHHBIX JaOOpPaTOPHBIX paboOT, a Takke
BBITIOJIHEHHE U 3aITUThI KOHTPOJIBHOU pabOTHI /sl 3a09HON (POPMBI OOYyUEHHUSI SIBIISETCS
00s13aTeJIbHBIM YCJIOBHEM JIOMYCKA K AK3aMEHY.

[IpenyiokeHHBIC KPUTEPUM OIICHWBAHWS B JaHHOM BHJIC CTHMYJIHUPYIOT OTBET-
CTBEHHOCTh M CTapaTeIbHOCTh CTYJICHTOB, IMOCEIICHUE UMM JICKIIMA U JIA00PaTOPHBIX
paboT, akTUBHYIO pabOTy BO BpeMsl 3aHATHH, a TaKK€ CBOCBPEMEHHYIO CAady 3aTaHui

0 KypcCy.
4.5. Ilpumep TeKyLIero onpoca Ha J1adopaTopHbBIX 3aHATHAX

JlaGoparopHast pabota Ha Temy: «lIporpamma ympaBiieHUsI OETYIIUMHU OTHSIMU.

Bomnpocs! ipu TekymieM orpoce:

1. TosicuuTe pazuuiy mexay taiimepamu TON u TP.

2. IlosicHuTe, KaKk MPOU3BOIUTCS MEPEKIIOUCHHE 1IBETA AIEMEHTa BU3yaln3a-

i CoDeSys.

3. [IpuBenuTe mpuMep, Kak peaaTn30BaTh H3MEHIEMYIO BBIJICPKKY BPEMEHH HC-

MOJIB3Ysl CIAUAED.

4. TlosicHuTe, KaKOW THUII BBIXOJAHBIX 3JIEMEHTOB KOHTPOJIIEpA 1e1eCO00pa3HO

MCIIOJIb30BaTh NIPU peain3alny OeTyIINX OTHEeH Ha CBETOUIAX.

4.6 IlpumepHasi TEeMATHKA HHANBUAYAJIbHBIX 3aJaHUH (KOHTPOJIBHBIX PadoT
CTYJIEHTOB-3204YHUKOB)
1. IIpoexTupoBaHHE NPOTPAMMBI PETYJIUPOBAHUS JABICHUS B ITOKPHILIKE KO-

jeca.

2. IlpoexTrpoBaHue MPOrpaMMbl BU3yaJIu3aIlus polecca peryIupoBaHms
TABJICHUS B MTOKPBIIIKE KOJIECA C UCITOJIH30BAaHUEM ITPOTPAaMMHOTO TIepe-
KITFOYaTeIsl.

3. IIpoekTupoBaHue MpOrpaMMbl OTHOPA30BOTO OOMEHA IMaKeTaMHU JaHHBIX
[TJIK63 u termmocuetunka KM-5 B cetn RS-485.

4. V3ydeHne KOHPUTYpAIUU IPOrPAMMHUPYEMOTO JIOTHYECKOTO KOHTPOJUIepa
IPU MPOEKTUPOBAHUU aBTOMATU3UPOBAHHOMN CUCTEMBI. Y TIpaBICHUE BXO-
JTaMU/BBIX0JIaMU C TIOMOIIbIO HHCTpyMeHTa Busyanuzanuu CoDeSys;



5. IIpoekTupoBaHHe MPOrpaMMBbl YIIPABICHUS OCTYIIUMH OTHAMHU.

6. IIpoekTupoBaHMe IPOrpaMMbl BPEMEHHOTO MHKPEMEHTA U OTOOpa)keHUs
pe3ynbTara nHkpementa Ha LCD OBEH IJIK63.

7. IlpoekTupoBaHME POrpaMMBbl IUKIMYECKOTO OOMEHA MAKETaMH JAaHHBIX
[TIJIK63 u TeriocueTyuka sl NOJy4YeHHs TEKYIUX 3HAYEHUI TeMIIEpaTyp
MOJIBOASILIETO U OTBOASIIETO TPYOOIIPOBOIOB.

KonTponbhast paboTta caaercs Ha MPOBEPKY MUHUMYM 3a JIB€ HENEIH JI0 3a4eT-

HOM ceccun. [Ipu cobmonennn Bcex TpeOoBaHUM K COJIEpKaHMIO U 0(DOPMIICHHIO pabo-
ThI CTYJICHT JIOITyCKAaeTCs K €€ 3aiuTe B popMe codece10BaHusl.

Texkymmii KOHTPOJIb 3HAHUN CTYZEHTOB IPOU3BOAUTCA IO PE3YJIbTATAM BBIIIOJI-
HEHUs 1a00paTOPHBIX PabOT U KOHTPOILHBIX OTIPOCOB B XOI€ JICKITUH.

IIpome:kyTouHasi aTTecTalUs TI0 pe3yIbTaTaM OCBOCHUS TUCIUTIINHBI B CEMECT-
pe MpoBOAUTCS B (popMe CeMecTpOBOTO 3K3aMeHa B cooTBeTcTBUU ¢ «Ilonoxennem o0
opranuzanuu y4eOHoro mpoiiecca B JIoHEIIKOM HallMOHATFHOM TEXHUYECKOM YHUBEP-
cuterey, yreepxxaeHHoM npukazom JJoHHTY ot 02.05.2018r. Ne 337-14.

llpu onpedenenus ypoeus 3Hanuil cMmyoOeHmos npenooasameilb pyKo8ooCmMayemcs
KpUmepusamu OYeHKu 3HAHULL, AGIAIOWUMUCI COCMABIAIWel yY4eOHO-MemoouiecKko2o
KOMNIeKCA OUCYUNTIUHDL.

5 PEKOMEHIAYEMAS JIUTEPATYPA
I Ocnosnaa numepamypa

1. bapamko O.I'. ABTOMaTrKa, aBTOMAaTH3alusl 1 aBTOMaTU3HPOBAHHBIE CHCTEMBI
ynpasieHus [DnekTpoHHbIN pecypce] : kypce neknuii / O.I'. bapamko ; benopyec.
roc. TexHoJ. yH-T, Kad. aBromaTH3. mpou3Bo. NPOLECCOB U AIEKTPOTEXHUKU. - S
MG. - MuHck : [0.1.], 2011. - 1 daiin. - Pexxum
nocryma: http://ed.donntu.org/books/cd4941.pdf. - 3arm. ¢ skpana.- Cucrem.
TpeboBaHus: Acrobat Reader. ckauarthb

2. Taiinyk, A. P. AnantuBHBIE CUCTEMBI yIIpaBieHus : yaeOHoe mocodue / A. P. lNaiinyk,
E. A. ITnakcuenko. — PocroB-Ha-/lony, Taranpor : U3gatensctBo FOxHOTO
denepanpHoTO YHHBepcuTtera, 2018. — 120 ¢. — ISBN 978-5-9275-2882-0. — Tekct
: BJICKTPOHHBIH // DnexkTpoHHO-O0nbanoTeunas cucrema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/87697.html. — Pexwum moctyna: 1jist aBTOpHU3UP.
MIOJIb30BATEIICH

3. Ilerpos, U. B. IIporpammupyembie KOHTposuiepbl. CTaHAAPTHBIE SA3BIKA U IPUEMBI
npukiiagHoro npoektupoBanus / M. B. Tletpos ; mox penaxiueit B. I1. JIpsikoHOBA.
— Mocksa : COJIOH-TIpecc, 2016. — 254 c. — ISBN 5-98003-079-4. — Tekcr :
AIIEKTPOHHBIN // DnekTpoHHO-0nOanoreyHas cucrema [PR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/90376.html. — Pexwum mocTyma: ajist aBTOpU3Hp.
MOJIb30BATENIEN
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II /lononnumensnasa aumepamypa

4. MysbuieBa, 1. B. [IporpaMmMmupoBaHre NpPOMBIIUIICHHBIX JOTHYECKUX KOHTPOJLIE-
poB SIMATIC S7. Yacts 1. CemetictBo S7-200 : yueOHoe ocobue / U. B. My3blie-
Ba. — Jluneuk : JIMmeukuid rocymapCTBEHHBIM TeXHUYECKUW yHuUBepcuteT, IbC
ACB, 2013. — 79 c. — ISBN 978-5-88247-603-7. — TekcT : 2JeKTpOHHBIN // Dek-
TPOHHO-OMOJIMOTEYHAs cucTema IPR BOOKS : [caliT]. —
URL: http://www.iprbookshop.ru/22913.html. — Peskum mocTyma: ajsi aBTOPH3HP.
MOJIb30BATENIEN

5. Ceprees, A. W. IIporpaMMmupoBaHuE€ KOHTPOJJIEPOB CUCTEM ABTOMATU3ALMNH :
yaeoHoe nmocodbue / A. U. Ceprees, A. M. Uepnoycosa, A. C. PycseB. — OpenoOypr :
Openbyprckuii rocynapctBeHHbiin yausepeuret, ObC ACB, 2016. — 126 ¢. — ISBN
978-5-7410-1649-7. — TekcT : 3NEKTPOHHBIN // DIeKTPOHHO-OUONIMOTeUHas cucTeMa
IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/71315.html. — Pexwum
JOCTYyTA: JJIsl aBTOPU3HP. MOJIb30BATENEH

6. TperbsikoB, A. A. CpeacTa aBToMartu3anuu ynpasieHusi. CUCTEMbI TPOrpaMMU-
pOBaHMS KOHTPOJUIEPOB : yueoHoe nocodue / A. A. Tperwsikos, 1. A. Enuzapos, B. H.

HazapoB. — TamboB : TaMOOBCKHI T'OCY/IapCTBEHHBIN TEXHUYECKUN YHHBEPCHUTET,
OBC ACB, 2017. — 81 c. — ISBN 978-5-8265-17/31-4. — TekcT : 3JIeKTPOHHBI //
DJIEKTPOHHO-OUOIMOTEYHAs crucTemMa IPR BOOKS : [caitT]. —

URL: http://www.iprbookshop.ru/85973.html. — Pexxum moctyma: misi aBTOpH3HP.
10JIb30BATEJICH

6 YYEBHO-METOJANYECKOE OBECIIEYEHUE JUCIUITJINHBI

Y4eOHo-MeTOAUYECKHE U31aHN, pa3padoTranHbie B [lonHTY:

1. Koncnekr nekuuii no aucuuiuimie «lIpoexktupoBanue nporpaMMHpPYEMBIX CH-
CTEM aBTOMATHU3ALMK» Uil CTYJEHTOB YPOBHS MPOQPECCHOHAIBHOIO 00pa3oBaHus «0a-
KaJaBpUaTy, KCIECHHAIUTET» MO HanpaBieHUAM oarotoBku 15.03.04 «ABromaruzanus
TEXHOJIOTHYECKHUX MPOLECCOB U MPOU3BOACTBY MPOPHIb MOATOTOBKUA «ABTOMATH3AUSA
TEXHOJIOTUYECKUX MPOIIECCOB U MPOU3BOJICTB B TOPHO-METAUTYPIHUECKON OTpaciny U
cnenuanbHocTH 21.05.04 «I"opHoe nenmo», crnenunanu3anus NelQ «Dnektpuduxanus u
aBTOMAaTH3alMlsl TOPHOTO Tpou3BojicTBa» Bcex ¢dopm obOydenus / 'OYBIIO «JIOH-
HTVY», Kad. I'9A um P.M. Jleitbona; coct: HeexxmakoB C.B — Dnekrpon nan. — [o-
ek, JJOHHTY, 2017 — 56 c. Cuctem.TpeboBanus: ZIP-apxuBatop. (mocTym uepe3
JUYHBIN KaOWHET CTYJICHTA).

2 MeToauyeckrue peKOMEHAIMU JIJIsl TIPOBEACHHS 1ab0paTOPHBIX padoT MO JHC-
nuriae «IIpoekTupoBaHre MpOrpaMMUPYEMBIX CUCTEM aBTOMATHU3aLUW» [ DNEKTPOH-
HBIM pecypc]: Ui CTYJAEHTOB YPOBHS MPO(PECCHOHAIBHOTO OOpa30BaHUS «CIEIHAIN-
TeT», «OaKkanaBpuaT» Mo HanpapiieHUt0 moAroToBku 15.03.04 «ABTomMaTH3aIMs TEXHO-
JIOTUYECKHUX TPOLIECCOB U MPOoU3BOACTB», 21.05.04 «["opHoe neno. DnekTpuduxanus u
aBTOMAaTHU3alMsl TOPHOro Mpou3BojcTBa» Bcex popm oOydenus / TOYBIIO «JIOH-
HTVY», Kad., ['opHoit anexrporexHuku u aBroMatuku ; cocT. C. B. HeexmakoB —
OnektpoH. aad. (1 ¢aitn 5042 Ko6). — Honeuk: JOHHTY, 2017.- Cuctem. TpeboBanus:
Z|P-apxuBarop. (qocTyn yepe3 JIMYHbIM KAOMHET CTYIEHTA).
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3. Meronuueckue yKazaHus ISl CAMOCTOSTEIBHON pabOThI CTYIEHTOB IO JIHC-
nurimHe «lIpoexTupoBaHue MporpaMMHpPYEMbIX CHUCTEM aBTOMAaTU3aLMW» (IJIs CTY-
neHToB cnenranbHocT 21.05.04 «['opnoe neno», cnenupanuzamus NelO  «Onextpu-
dbuKaiys 1 aBTOMaTH-3all1sl TOPHOTO MPOU3BOACTBa» Bcex (opMm o0OydeHus. Ypo-
BeHb 00pazoBanus: crneruanutet) / Heexxmakos C.B. - lonenk, JlonHTY, 2017 — 13 c.
(IocTym yepe3 TMYHbINA KaOMHET CTYJICHTA).

JIEKTPOHHO-UH(OPMALMOHHBbIE PeCypChI
OBC JJIOHHTY - http://donntu.org/library

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHUE JTUCIHUIIJIMHBI

1. JleknuoHHBIE 3aHATHSA:

VY4eOHas ayuTopus AJ1s1 IPOBEJCHUS 3aHATUH JIEKIIMOHHOTO THTIA, TEKYIIIETO KOH-
TPOJISI U IPOMEKYTOUYHOM aTTECTALINK, BKIIFOYAET B CBOM COCTaB:

- MyJIbTUMeIUITHOE 000pyaoBanue: koMibloTep Celeron 2.26 GGz; myasTUMEAMIA-
HBII [IPOEKTOP, DKPaH;

- OC - Ubuntu 14.04 Lts (6ecrutatHas Bepeusi), OpenOffice 3.1.1 (OecriatHas Bep-
cus);

- CIIEIUAIM3UPOBAHHAS MeOEIIb: JOCKa ayJUTOPHAsS, CTOJIBI Ay TUTOPHBIE, CTYJIIbs
YUYEHUYECKHUE; IEMOHCTPALIMOHHBIE CTEH/IBI U TIJIAKaThI).

2. JlaGopaTopHblie padoThI:

Crenmanu3upoBaHHasl J1a0OpaToOpusi aBTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUS TEX-
HOJIOTMYECKUMU TPOIECCaMU  JIJIsi TTPOBEICHUSI TAOOPATOPHBIX paboT, KypCcOBOTO MPO-
€KTHUPOBAHUS, TPYNIIOBBIX M WHIWBUAYAIbHBIX KOHCYJIbTALUM, TEKYIIETO KOHTPOJIS U
MPOMEKYTOUYHOM ATTECTALINU, BKIIFOUAET B CBOM COCTAB:

- KOMITBIOTEPHI, OOBEUHEHHBIE B C€Th [3epHET ¢ BhIX0J0M B MHTEpHET: KOMIBIOTEP
CII 700 tray, kommbrotep P-3-667, komnbtotep CII 700 tray, kommbrotep 1P4-3,0 GHz,
koMmrbtoTep Athion "64 3800, kommbtotrep C/61. C-667, komnwiotrep CII 700 tray, koMm-
netotep CII 700 tray, komnsrorep CII 700 tray, komnbtorep Frime Com;

- 1a00paTOPHBIN CTEH/I M0 U3YYCHUIO KOMIIBLIOTEPHO-UHTETPUPOBAHHBIX CPEJICTB MPO-
u3zBosictBa BAT , EJIEMEP” usmepenust Gpu3udeckux mnapaMeTpoB TEXHUYECKUX 00b-
€KTOB, YIIPABJICHHS TEIJIOBBIMU MIPOLIECCAMU U THEBMOABTOMATUKOM;

- 71abopaTOpHble  YCTAaHOBKM Ha  OCHOBE MPUMEHEHUSI  KOMIIBIOTEPHO-
WHTETPUPOBAHHBIX CYETUMKOB JICKTPUUECKON U TEIJIOBOU SHEPruu, (CYETYUKH: ,,EBpO-
anmpda”, LZQM; KM-5-1; ,EMP”; | ET”);

- cuctemMa uH(OpMaIMOHHBIX sHeprocoeperarommx texHonoruit “CIHET-1; mpo-
MbluieHHbIH KoHTposuiep SLC-500 ¢upmer “Allen Bradley” (CLLIA);

- 1abopaTopHbIe CTEHbI ¢ ucnoib3oBanueM odopyaoBanust OBEH «Cucrema aBroma-
TU3aIlMM MaKeTa KaMepHOW HarpeBaTeIbHOM meun», « CTeH ] aBTOMAaTH3alluM yIIpaBiie-
HUS MOTPY30YHBIM KOMILUIEKCOM IIaXThI», B COCTaB KOTOPBIX BXOSIT: MOJIYJIb TUCKPET-
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