





1. OBBEKT, HEJIb U 3AJTIAYHU OCBOEHMUS TNCHUIIJINHBI

JlucuuiuinHa ~ pacCMaTpuBacT  BOINPOCHI  NPUMEHEHUS  KOMIIbIOTEPHO-
WHTETPUPOBAHHBIX CHCTEM aBTOMATHYECKOTO YIPABJIEHUS TEXHOJIOTUYECKUMU ITPOLIEC-
CaMH.

[lenpro MUCUUIITMHBI SBIsETCSA: POPMUPOBAHUE Y CTYACHTOB 3HAHUN U HaBBIKOB
M0 U3YUYEHHUIO CPEJCTB, CIIOCOOOB U METO/IOB MPOCKTUPOBAHUS CUCTEM aBTOMATHU3AIUU
JNEWCTBYIOIIMX M HOBBIX NPEANPUITUN, OpraHU3alUN, YUPEKICHUN, TPUMEHEHUS CO-
BPEMEHHOT'O MPOTPAaMMHOTO U amlmmapaTHOro 00eCreYeHUsi CUCTEM U CPEJCTB KOHTPOJIS
U yIpaBJICHUS UMHU.

B pe3ynbprare 0CBOCHUS TUCIUILIAHBI CTYJIEHT JOJIKEH:

3HATh

- 3a/1a4n, pemaemMbie Ha Bcex ypoBHsIX ACYTIL;

- IPUHIIUIBI U METOIbI CUHTE3a pombinuieHHbIX ACY TII;

- criocoObl oOMeHa nHdopManueit Ha Beex ypoBHsIx ACY TII,

- BU[bI, apXUTEKTYpy, HOMEHKJIATypy, OCOOEHHOCTH MPUMEHEHHUS U COMYT-
CTBYIOLIEE MPOrPAMMHOE 00ECIIeYeHUE MPOrPaMMHUPYEMbIX JIOTUUECKUX KOHTPOJIEPOB
Y MOAYJIEN PACIIUPEHUS,

- ocobennoctH, pynkuuu u Tunsl SCADA cuctem, Kak HHCTpyMEHTa MPOEKTH-
poBanusa ACY TII.

YMeTh:

-pazpadateiBaTh npombinuieHHbie ACY TII B COOTBETCTBUM ¢ TEXHHYECKUM 3a-
JTAaHUEM,;

- JKCILTyaTUpPOBaTh U MpUMEHATH pu npoektupoBanuun ACY TII nporpammu-
pyEMBIE JIOTUYECKHUE KOHTPOJUIEPHI U MOAYJIM PACIIUPEHUS;

- ucnons3oBath SCADA-cucteMbl Kak HHCTpyMeHTa mpoekTupoBanus ACY
TII.

[lepeuncnennsie pe3ynbTaThl O0yUEHUs SBISIOTCS OCHOBOW i (POPMHUPOBAHUS
CIEIYIOMMNX KOMIIETECHIIUH:
- CnocoOHOCTh U TOTOBHOCTb CO3/1aBaTh U 3KCIUTyaTHPOBATh 3JEKTPOTEXHUUECKUE CH-
CTEMBI TOPHBIX MPEANPUATHI, BKIIOUaONUe B ce0s KOMIUIEKTHOE 3JIEKTPOOOOpy10Ba-
HUE 3aKPbITOr0 U PYJAHUYHOTO HCIIOIHEHHUS, SJIEKTPUUECKHUE CETH OTKPBITBIX U MOA3EM-
HBIX TOPHBIX M TOPHO-CTPOUTEIBHBIX Pa0OT, B TOM YHCIIE€ B YCIOBMSIX YpE3BbIYANHBIX
curyanuii (IICK-10.1);
- CrtocoGHOCTh U TOTOBHOCTh CO3/1aBaTh U 3KCILTyaTUPOBAaTh CUCTEMBI 3aIIUThHI U aBTO-
MaTHKU ¢ UCKPOOE30MaCHBIMU LIETISIMH YTIPABICHMS, @ TAK)KE€ KOMILUIEKCHI 00eCTIeYeHHSI
AJIEKTPOOE30MacCHOCTH M 0€30MacHOM SKCIUTyaTallid TEXHOJOTHUYECKUX YCTaHOBOK
(IICK-10.2);
- CiocoOHOCTh CO3/1aBaTh U AKCILTYyaTUPOBATH ANEKTPOMEXAHUYECKUE KOMIUIEKCHI Ma-
IIMH ¥ 000pYIOBAaHUS TOPHBIX MPENNPHUITHIA, BKIIOYAsl JIEKTPONPUBOBI, peodpazo-
BaTEJIbHBIC YCTPOMUCTBA, B TOM YHUCIIE 3aKPBITOTO M PYIHUYHOTO B3PHIBO3AIIMILIEHHOTO
UcToHeHus, 1 ux cucreMsl yrnpasienus (IICK-10.3);
- CriocoOHOCTh U TOTOBHOCTh CO3/1aBaTh M JKCILTyaTUPOBATh CUCTEMBI aBTOMATU3ALIUU

TCXHOJIOTHYCCKHUX IIPOOCCCOB, MAIIMH H YCTAHOBOK T'OPHOI'O IIPOHU3BOJACTBA (HCK-
10.4).



2. MECTO JUCIATIJINHBI B OCHOBHOM OBPA30OBATEJIBHON
ITPOTPAMME

JuciuninHa OTHOCUTCA K MpodecCUOHANBHOMY LMKIY AMCHMIUIMH 2. Bapua-

TUBHAas yacTh 2.1 Jlucuumiunasel mo BeiOOpY By3a. 2.1.3 IIpodeccronanbHbIN UK.

basupyercs Ha 3HAHUSX U YMEHUSX, KOTOPBIE CTYICHT MPUOOpEN MPU OCBOCHUU
MPEAIIECTBYIOINX TUCHUIUINH: «MUKPOIPOLECCOPHBIE CUCTEMBI YIIPABIICHHS B TOPHO-
MeTaJuTypruyeckon orpacin», «Teopus aBToMaTuueckoro ympasiieHus», «aentudu-
Kallys ¥ MOJEIMPOBAHNE TEXHOJIOTUYECKUX 00BEKTOBY, «IIpoekTHpOBaHUE CHUCTEM aB-

TOMAaTHU3alluM».

3HaHUS ¥ YMEHUS, MPUOOPETEHHBIE MPYU OCBOCHUU JAHHOW JAUCITUIUIMHBI, peaju-
3YIOTCS CTYJEHTOM IPU H3YYEHUU CIEAYIOIUX AUCUUILIMH: «ABTOMATHU3AIUs CIIOXK-
HBIX JJIEKTPOMEXAHHUYECKUX OOBEKTOB DHEPrOEMKHX IMPOU3BOJACTBY», a TaKKe B XOJI€
BBITIOJIHEHUS HAYYHO-MCCIIEIOBATEIBCKOM PaOOThI, MPU MPOXOKIACHUH MPEITUTIIIOMHON

IIPAKTUKHU U MPU MPOXOKIECHUH I'OCYTAPCTBEHHOM UTOTOBOM aTTECTALUU.

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

3.1. PacnipeesieHre y4eOHbIX 4YaCOB 10 TeMaM JUCUUILIMHBI U BUIaM 3aHATHI

HaunmenoBanue tem
(conmeprKaTebHbIX MOAYJIEH)

KosmmuecTBo yacos
(ounasi/ 3ao0uHas hopma)

B ToMm ymnciie

Beero Jlexiuu | Ilpakt. | Jlabop. | CPC

(Ce-

MUH. )
Tema 1. ABromarusupoBanHbie cu- | 11/10 171 - 6/0 4/9
CTEMBbI YIPABJICHUS TEXHOJOTHYC-
CKUMH MPOLIECCAMH
Tema 2. OCOOEHHOCTH MIAXTHBIX 517 171 - 0/0 4/6
TEXHOJOTMYECKUX MAIIUH KaK 00b-
CKTOB YIPABJICHUS
Tema 3.Kanansl cBsi3u 11/10 |11 - 6/0 4/9
Tema 4. IIpombinuienHbie KOHTpon- | 25/23 | 2/1 - 12/2 11/20
nepel. SCADA-cuctembl.
Tema 5. CurnasnabpHOE 3a3eMIICHUE 3/3 1/0 0/0 2/3
Tema 6. @unbTpanus 3/3 1/0 0/0 2/3
Tema 7. OcHOBHBIC THIIONOTUY JIO- | 4/8 2/0 0/0 2/8
KaJbHBIX BBIYMCIIUTEIILHBIX CeTEH
Tema 8. Cpenctsa moctpoenusi no- | 4/6 2/0 0/0 2/6
KaJbHBIX YIPABJISIONINX BIYUCIIH-
TEJIbHBIX CETEU
Tema 9. OOmIHEe XapaKTEPUCTHKH 5/6 1/0 210 2/6
CTaHJApTHBIX HHTEP(hEHCOB
Tema 10. UuTtepdeiicet RS-232 u 5/6 1/0 2/0 2/6




RS-485

Tema 11. ABromaruueckue peryns- | 17/15 | 1/0 6/0 10715
TOPBI

Tema 12. Heuerkas noruka 5/8 1/0 0/0 4/8
Tema 13. MckyccTBeHHbIe HeipoH- | 5/6 1/0 0/0 4/6
HbIE CETH

Tema 14. KoMmiuiekce maxTtHoi auc- | 5/6 1/0 0/0 4/6

MEeTYEPCKOIl TeraePpOHHOI CBSI3U U
onoseueHust «CATy.

Hnousuoyanvroe 3aoanue 0/9 0/9
Kypcosoti npoexm - -
HUTtoro no BuaaM 3aHITHIA 108/126
Konmpono 36/18

Utoro: 144/144 17/4 - 34/2 57/120

3.2.MdopMuUpOBaHUE KOMIIETEHIUIT B pe3yJibTaTe OCBOEHHUA TeM TUCHMUIINHBI

KoMnereHnuuu TeMbl IMCHUILINHBI, HALleJIECHHbIE HA BBIPA0OOTKY
KOMIIETEHIIMH
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 l,2,3,4,5,6,7,8,9,10, 11, 12
TIICK-104 Temal, 2,3,4,5,6,7,8,9,10, 11, 12

Tema 1. ABTOMaTH3UPOBAHHbIE CHCTEMbI YNPABJEHUS TEXHOJOTHYECKMMHU
NpoIeccaMu.

CopnepsxaHue TeMsl 1:

OcHoBHble noHATUSA U onpeneneHus. Knaccupukanusa u ocobennoctu ACY TIL

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

Tema 2. OCO0OEHHOCTH HIAXTHBLIX TEXHOJOIMYeCKHX MAIIMH KaK 00beKTOB
ylpaBJieHUs

Copep:xaHue TEMBI 2.

TexHonornyeckas MamHa Kak OOBEKT YIPaBICHUS. Y POBHU yIPABICHHUS.

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

Tema 3. Kanajsl cBI3H

CojeprkaHue TeMBI 3.

XapakTepucTUKH KaHayioB cBsi3u. Knaccudukanus. Buapl. Moaenu kaHana cBsizu

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

Tema 4. IlpombinieHHbIe KOHTPOJLIEPbL. SCADA-cucTeMbl

ConeprxaHue TeMbl 4.

Omnpenenenre TPOMBIIUICHHOTO KOHTposuiepa. Hasnauenue, Buibl, (yHKIIHW.
Xapakrepuctuku SCADA-cuctem. Texnuueckue 0COOCHHOCTH, QYHKIUU MPH MPOEK-
tupoBanuu ACY TII

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




Tema 5. CurnajibHoe 3a3eMJIeHHe

ConepxaHue TEMBI O:

OnpeneneHre MOHSATUS CUTHAIBHOTO 3a3eMJICHUs. TeXHUYecKas peanu3alus.
Ha3nauenue, 0COOEHHOCTH TPUMEHEHHUSI.

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

Tema 6. PuabTpanus

ConeprxaHue TeMbl 6:

Haznauenue gunprpannu. Buasl Gunbstpos.

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

Tema 7. OCHOBHBIE THIIOJIOTHH JIOKAJIbHBIX BBIYUCIUTEIbHBIX ceTel

ConepxaHue TeMbl /:

OCOOEHHOCTH COBPEMEHHBIX JIOKAIbHBIX BBIYMCIHMTENBHBIX ceTeil. VX Tumoso-
TUU, CTPYKTYpa, BUAbL. CTPYKTYpHBIE SJIEMEHTBHI.

Jlutepatypa k Teme 7: [1, 2, 3]

Tema 8. CpeacrBa mocTpoeHHsl JOKAJIbHBIX YNPABIAIIIUX BbIYMCIUTEIb-
HBIX ceTeH

ConeprxaHue TeMsl 8:

KomnoHeHTs! TIoKaJIbHBIX BhruucauTeIbHbIX ceTeil (JIYBC). O6o6menHas apxu-
tektypa JIVBC. CpeactBa noctpoenus JIYBC. Ilporpammuoe obecnedenue JIYBC.
YpoBHU IPOrPaMMHOTO 0OECTICUCHHSI.

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

Tema 9. O61ue XapaKTePUCTUKH CTAHAAPTHBIX HHTep(eiicoB

Coxepxxanue TeMbl 9:

[Tonsitne unatepdeiica nepenaun nanabix B ACY TII. Hasnauenme, pynkmmm,
cTpykTypa. OCOOEHHOCTH TEXHUYECKOW peaynn3anmu. Bumael crangapTHRIX HMHTEpGeEi-
COB.

Jlutepatypa k Teme 9: [1, 2, 3]

Tema 10. UnTepdeiicbl RS-232 u RS-485

Conepxanue Tembl 10:

Texnauueckue ocobennoctu uaTepdeiicop RS-232 u RS-485. O6nacte nmpuMeHe-
Hus. KoHcTpykTuBHBIE 0cOOeHHOCTH peanu3anuu. [lopsiok oOMeHa 1aHHBIMU.

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

Tema 11. ABTOMaTH4YecKHe PeryJasiropbl

Conepxanue tembl 11:

Hasnauenne aBroMarnueckux peryasatopoB. DyHkuuu. Buaesl perynsTtopos.
CrtpykTypa. TUTIOBBIE aNTOPUTMBI PETyTUPOBAHUS.

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

Tema 12. HeueTkast Jioruka

Conepsxanue TeMbl 12:

[Tonsitue HeueTkoi noruku. O6mactTh npuMmeHenue. CaoKHbIe 00bEKTHI YIIpaBe-
Hus. JIMHrBUCTHYECKUE TIepeMeHHble. DYHKIIUU MPUHAIJICKHOCTH.

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

Tema 13. UckyccTBeHHbIe HEHPOHHBIE CETH

Conepxanue Tembl 13:




Omnpenenenre MCKYCCTBEHHBIX HEMpPOHHBIX cereil. Tumbl, kinaccugpukauus. O6-
JacTh MPUMEHEHHsS] U Ha3HaueHue. OCOOEHHOCTH MATEMaTUYECKOTO U MPOTPaMMHOIO
obecneuenus. OcodeHHocTH peanuzaiuu. Camoo0ydaromuecs aaropuTMBI.

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

Tema 14. Kommiieke maxTHOH aucneTyepckoil Teie)OHHOW CBSI3M U ONOBe-
meHus «CAT»

Conepxanue TeMbl 14:

Ha3nauenue, GpyHKIMH 1 00JaCTh MPUMEHEHHUS KOMIUJIEKCA MIAXTHOW AucHIeTYep-
ckoil Tenegonnoil cBa3u u onosemnieHuss «CAT». Ornuunrensusie ocobennoct. Co-
CTaB.

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

3.3. JlabopaTopHbie padoThI

No Tema paboTsr O6nem, | Jlutepa-
n/n yac. Typa
1 Nzyuenune 6mbmmotek «Standart.liby» u «Util.lib» cpeast pazpaboTku [4, 5, 6]
npukiaaaaeix nporpamm st [TJIK — CODESYS. 4/2 T
5 Koudurypamus ITJIK. YnpasieHrne BX01aMU/BbIXOJaMH C TIOMO- [4,5, 6]
IbI0 MHCTpYyMeHTa Buzyanusanuu CoDeSys. 4/0
3 [TporpamMma yripaBieHHs OCTYIIUMH OTHSIMHU. 4/0 [4,5, 6]
4 Konduryparus 3anau. [IporpaMMbel BpeMEHHOTO HHKPEMEHTA U 40 [4, 5, 6]
otoOpakeHus pe3ynbrara nHkpemenTa Ha LCD OBEH TTJIK63.
5 [Iporpamma peryaupoBaHus JaBJICHHs B TOKPBIIIKE KOJIECa. 4/0 [4, 5, 6]
6 Busyanuzanus npouecca peryJIMpoBaHus JaBICHUs B IIOKPBIIIKE 4/0 [4,5, 6]
koJieca. [I[porpaMMHBII IEPEKITIOYATEb.
Nzydenne cobcTBEHHOTO MPOTOKONA TernocueTunka KM-5 B cetn [4,5, 6]
7 RS-485. TIporpamma olHOpa30BOTO 0OMEHA MaKeTaMu JaHHBIX 4/0
TJIK63 u Ternocuerunka. [lonydenue anpeca ycTpoiicTsa.
[TporpamMma IUKIHYECKOro 0OMeHa makeramu gaHHbix [1JIK63 u [4,5, 6]
8 TeriocyeTyuka. [lomyuenue Tekynmx 3Hau€HUN TeMIIepaTyp Mnoj- 6/0
BOJSILIIETO U OTBOJISIIETO TPYOOIIPOBOJIOB.
Uroro: 34/2
3.4. CamocTosiTe/iIbHAsi padoTa CTyJAeHTa
Ne Bunel camocTosTenbHON pabOTHI CTYACHTA O06mbemM, gac.
n/m OYH/3204H
1 M3ydeHne JeKIIMOHHOTO MaTepuaa 30/90
2 HO,Z[FOTOBKa K IIPAKTUYCCKHUM 3aHATUAM -
3 IToaroroBka Kk 1a00paTOpHBIM paboTam 27121
4 BrinosiHenne kypcoBoro npoekra (36 yacoB) -
3 Brinonnenue kypcoBoii paboTsl (27 yacoB) -
6 Brimonnenne naanBuayaapsHOTO 3a0aHus (He MeHee 9 4acoB) 0/9
HUroro: 57/120




3.5. KypcoBoii npoexT (padoTa), HHIMBUAYAJIbHOE 3a/JaHHE

CornacHo yuyeOHOMY IJIaHy 3a09HON (OpMBI 00YUEHHUS MO AUCIHUILIMHE Tpery-
CMOTPEHO BBINIOJIHEHNE WHINBUAYATBHOTO 3aJaHUs (KOHTPOJIHHOW pabOThI CTyJAEHTA
3a0YHHKA).

O0beM yueOHOW HArpy3Kd MpHU BBIMOJTHEHWN WHAWBHIYATLHOTO 3aJaHus (KOH-
TPOJILHOM pabOThl CTyAEHTA-3a04HUKA) — 9 vacoB. 3ajjaHue Ha KOHTPOJIbHYIO palboTy
BBIOHMpAETCs] CTYJIEHTOM-3a09YHHUKOM B COOTBETCTBHUU C METOJIWYECCKUMH YKa3aHHUSIMHU
[3], cornacoBbiBaeTCsl ¢ mpenojaBaTeNeM U BBIMOJIHSICTCS MO METOJAUYCCKUMHU PEKO-
MeHgausaMm [3].

PekoMenayeMblii 00beM MOSICHUTENBHON 3alMCKU KOHTPOJbHOU padboTei— 10-12
ctpanul popmata A4 (210x297 mm).

4. ®OHJI OIEHOYHBIX CPEJICTB

4.1. Kpurepyu ¥ mKaJbI JJisi HHTETPUPOBAHHON OLIEHKH YPOBHA chopMu-
POBAHHOCTH KOMIIETEHIIM I

Cocmasnarowas komnemeHyuu — NOJIHOMA 3HAHULU

- HyJIEBOIl YpOBEHb: HEBEPHBIE, HE APTYMEHTUPOBAHHBIE, C MHOKECTBOM T'PYOBIX OIIH-
OOK OTBETHI Ha BOIPOCHI / OTBETHI HA JIBa BOIIPOCA U3 TPEX MOIHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBAHHUIA;

- MAHMMAJIbHBI YPOBEHb: JTaHbI HE IIOJIHBIC, HE TOYHBIE U aPTyMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHL. YPOBEHb 3HAHUU HIKE MHUHUMAJIbHBIX TpeOoBaHuM. [lomymieHo MHOTO
rpyOBIX OIINOOK;

- TIOPOTOBBIM YPOBEHB: J1aHbl HEJOCTATOYHO IIOJIHBIE, TOYHBIE U apTryMEHTHPOBAHHbIC
OTBETHI Ha BOIIPOCHI. 11110X0 3HAET TEPMUHBIL, OIIPENEICHNS U ITOHTHSI; OCHOBHBIE 3a-
KOHOMEpPHOCTH, COOTHOILLIEHUS, MPUHIUIBL. J{OMyIIEHO MHOTO HETPYOBIX OIIMOOK;

- CpeIHUM ypOBEHbB: JlaHbl JOCTATOYHO IOJIHBIEC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BONPOCHI. B 11€710M 3HAET TEPMUHBI, ONPEAEICHUS U TTOHATHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOILLIEHHUSI, IPUHIUIBI. [{0IMyI11eHO HECKOIBFKO HErpyOBIX OIIHOOK;

- IIPOJABUHYTBIM YPOBEHB: JaHBI IIOJIHBIC, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI HA BO-
IIPOCHI. 3HAET TEPMHUHBI, ONPEAEIEHUS U MOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILIEHMS, TPUHIMMBL. JIOMyIIIEeHO HECKOIBKO HErpyObIX OMIMOOK;

- BBICOKMM YPOBEHb: JIaHbI IIOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BOIIPO-
Chl. 3HAET TEPMUHBI, ONPEAEICHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOUIEHUS, IPUHLMIIBL. JIONyIIeHO HECKOIBKO HETOYHOCTEN.

Cocmasenawowas kKomnemeHyuu — yMmeHus

- HyJIEBOW YPOBEHb: MOJIHOE OTCYTCTBHE IMOHMMAHHS CYTH METOAUKU PEIICHUS 3aJauH,
JOTYIIEHO MHOKECTBO rpyOeHInx ommrOoK / 3ajaHusl HE BBIIIOJHEHBI BOOOIIE;

- MUHUMAaJIbHBI YPOBEHb: CJ1ab0€ MOHMMAHUE CYyTH METOJMKH pElIeHMs 3a/1a4u, JIOMy-
nieHbl TpyOble ommOku. Pemennst He o0ocHOBaHbl. He ymeer ucnonb3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO auTeparypy. He opueHTupyercs B cieManbHON HAy4YHOU JIUTe-
parype, HOpMAaTUBHO-TIPABOBBIX AKTaX;

- IIOPOTOBBIM YPOBEHb: JOCTATOYHOE ITOHUMAHUE CYTH METOAUKU PELICHMs 3aJadu, J10-
nymieHsl omuOKky. Perienust He Bceraa 000CHOBaHbI. YMEET UCIOIb30BaTh HOPMATUB-



HO-TEXHUYECKYIO JuTeparypy. Cinabo opueHTUpyeTcsl B CHEUMATbHON HAy4YHOW JIHUTE-
parype, HOpMaTUBHO-IIPABOBBIX AKTAX;

CPEIHHH YPOBEHB: B IIEJIOM IIOHMMAET CYTh METOAMKM PEIICHUS 3aJa4H, JOIIYILEHBI
omOku. PemieHuss He Bcerna OOOCHOBaHBL. YMEET HCIOJIB30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIICLUAIbHYIO HAYYHYIO JINTEPATYPy, HOPMAaTUBHO-IIPABOBBIC aKThI;

MPOJIBUHYTHIN YPOBEHb: B IIEJIOM MOHUMAET CYTh METOJAMKH PELICHHS 3a/1a4M, JTOMyIIe-
HbI HeTOYHOCTU. CriocoOeH 000CHOBATh peIlIeHUs. Y MEET MCIOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAYUYHYIO JIMTEPaTypy, HOPMAaTUBHO-TIPABOBBIE aKThI;

BBICOKHI ypOBEHB: IOHUMAET CYyTh METOAMKH perieHus 3agaun. CnocodeH 000CHOBATh
peleHus. YMeeT UCI0JIb30BaTh HOPMAaTUBHO-TEXHUUYECKYIO U CIIEHUAIIBHYIO HAYYHYIO
JUTEPaATypy, Nepe0BOM 3apyOeKHBIN OIBIT, HOPMATUBHO-TIPABOBBIE aKThI.

Cocmasnsaowas KomnemeHyuy — 61a0eHue Ha8bIKaAMU

HYJICBOW YPOBEHB: HE MPOJAEMOHCTPUPOBAII HABBIKU BBITIOJIHEHUSI TIPO(hECCHOHATBEHBIX
3a7a4. McnbIThIBa€T CylIECTBEHHBIE TPYIHOCTHU MPU BBIITOJIHEHUN OTAECIBHBIX 3a/1a-
HUMH,

MUHHMMAaJIbHBIA YPOBEHb: HE MPOJEMOHCTPUPOBAJI HABBIKK BBIMIOJHEHHS Mpodeccuo-
HAJIBHBIX 3a7a4. VICIIBITBIBAECT CYIIECTBEHHBIE TPYTHOCTHU MPU BBIIOJIHEHUH OTIECIb-
HBIX 3aJaHHUH;

MOPOTOBBIN YPOBEHB: BIIAJIEET OMBITOM TOTOBHOCTH K MTPOQPECCUOHATILHON IS TEIhHO-
CTU U NMpo(eCcCHOHATBFHOMY CaMOCOBEPIIIEHCTBOBAHUIO HA MOPOTOBOM ypoBHE. Tpy-
JIOBBIC JICHCTBHS BBIOJIHICT MEAJICHHO U HEKaUeCTBEHHO,

CpPEeIHHUH YPOBEHB: BJIAJICET CPEIHUM OMBITOM TOTOBHOCTH K MPO(ECCHOHANBHOM Jes-
TEJILHOCTU U MPOGECCHOHAITPHOMY CaMOCOBEPIICHCTBOBAHUIO. TPy/I0BBIC JEHCTBUS
BBITIOJTHSICT HA CPETHEM YPOBHE I10 OBICTPOTE U KaUeCTRBY;,

MIPOJIBUHYTHIM YPOBEHB: BJIAJEET OMBITOM M JIOCTATOYHO BBIPAKECHHOW JIMYHOCTHOM
TOTOBHOCTH K MpO(EeCcCHOHATBLHON JEATeIbHOCTH M PO ECCHOHATEHOMY CaMOCO-
BEPIICHCTBOBAHUIO. BBICTPO M KAYECTBEHHO BBITIOJHSET TPYAOBBIC JICHCTBUS;

BBICOKHAM YPOBEHB: BIIQJIEET ONBITOM U BBIPAKEHHOCTHIO JTUYHOCTHOW TOTOBHOCTH K
poeCCHOHATEHON NIEeATETLHOCTH W MPO(PECCHOHAIBHOMY CaMOCOBEPIICHCTBOBA-
HUIO. BBICTPO M KaU€CTBEHHO BBIMIOJIHAET TPY/IOBBIE ICHCTBUS.

Ob6obwennas oyenka cghopmMuposaHHoCmu KOMnemeHyul
HYJIEBOW YPOBEHb: KOMIIETEHIIMU HE C(HOPMHUPOBAHBI,

- MUHAMAJIBHBIN YPOBEHB: 3HAUUTEILHOE KOJIMYECTBO KOMITETEHIINN HE C(HOPMHUPOBAHO;

MOPOTOBBIN YPOBEHb: BCE KOMIIETEHIIUU CPOPMUPOBAHBI, HO OOJBITMHCTBO HA MOPO-
rOBOM YPOBHE;

- CPEIHUI YPOBEHB: BCE KOMIIETEHIIMM CPOPMUPOBAHBI HA CPEHEM YPOBHE;

POJBUHYTHIM YPOBEHB: BCE KOMIIETCHIIMH C(HOPMHUPOBAHBI HA CPETHEM UITU BHICOKOM
YPOBHE;

- BBICOKMU YPOBCHL: BCC KOMIICTCHIIUU C(I)OpMPIpOBaHBI Ha BBICOKOM YPOBHC.

4.2. Bonpochl K 3K3aMeHy

1. ABromaTtuzauus ynpasiaeHUs. YTo Takoe aBTOMATU3UPOBAHHAS CUCTEMA.
2. OxapakrepuzoBath TexHnueckue yposau ACY TIL
3. Kakwue xauectBennnie ornuune nmeeT ACY TII ot mokaabHBIX CPENCTB aBTO-

MaTus3aimu ?



4. OCHOBHBIE DJIEMEHTHI TEXHOJIOTUYECKOTO yIpaBIeHUs. PACKPBITh CMBICIT KaXK-
JIOTO JIEMEHTA.

5. Uro sBasiercs oobekToM yripaBienus B ACY TIlu B AC/LY?

6. Ilepeunciure Tpy OCHOBHBIE YPOBHS yIPABICHUS.

7. UYto Takoe kaHau cBs3M ? UeM xapaktepusyeTcst kaHai cBsa3u? [IpuBectu kiac-
cU(UKAIUIO KAHAJIOB CBA3H.

8. IIpomblluIeHHBIA KOHTpOJUIEP. 3a1a4u U 00JaCTh TPUMEHEHUS TIPOMBIIILIECH-
HBIX KOHTPOJIIEPOB.

9. UYro Takoe curnanpHoe 3a3emiieHne? [IpuBecTr cxemy MpOCTOM U3MEPUTEIb-
HOW CHUCTEMBI C ABYMS 3a3€MJICHUSAMU U OOBSICHUTH E€.

10. Kak BbITOJHSETCS 3a3eMJICHUE JIJIS1 PEJICHHBIX CXeM, JBUTaTelIeh, KaOenen u ux
HKpPaHOB?

11. Kakue npaBmiiaMu pyKOBOJCTBYIOTCSI IPH 3a3€MJICHUU B KOHTPOJIBHO-
U3MEPUTETHHBIX CUCTEMAX ?

12. Yro npencrasisier coboit ¢punbTpanusi? PackpbITh 001mmii BUI EPPOBOTO
¢bunbTpa.

13. IlpuunHHABIC ¥ HENPUYUHHBIE QUIBTPHL. PaCKPBITH CMBICIT ATHX MTOHSATHH.

14. IIpennasnauenre HUPPOBBIX PUIBTPOB HU3KOM YaCTOTHI.

15. DkcnoHeHIMaNbHBIN (PUIBTP U €T0 MPEeTHA3ZHAYCHUE.

16. Hudpossie GUIBTPHI BBICOKON YaCTOTHI

17. Jloxanbubie BeruncnutenbHbie cetu (JIBC). OcnoBuble Tononoruu JIBC

18. Haznauenue JIBC.

19. Yto Takoe riobanpHas ceTh Internet. CTpykTypHasi cxema riao0aabHOM CeTH.

20. [TosicHUTH OCHOBHBIE AIEMEHTBI CTPYKTYPHOUM cXeMbl PabOThI I100aTBHOM Ce-
i Internet.

21. Buns! aapecoB muis rio0anbsHoi cetu Internet. Yto Takoe anekTpoHHast moura’?

22. BcemupHas uHpopMalMoHHas ceTb U ciayx06a Gopher.

23. Jlns gero nipeaHa3zHadeHbl TenekoHpepeniun Usenet ?

24. Tlepenaua (aiinos ¢ momorisio mpotokona FTP. Bzaumoneiictue ¢ npyrum
koMmmbroTepoM Telnet.

25. Ocuosubie komnoreHThl JIVBC. Cxema JIVBC ¢ maructpaibHOU CTPYKTYpOH.

26. ITporpammuoe obecnieuenue JIYBC. CymiecTByrornue ypoBHS IPOrpaMMHOTO
obecnieuenus JIVBC.

27. JlaTh XapaKTepUCTUKY 3aJ1a4 U (PYHKIUH, BBITIOJHAEMbBIX YPOBHSIMU IMPO-
rpamMHoro obecrnieuenusimu JIYBC.

28. Uto takoe untepdeiic? Crannapruzaius uatepdeiica, ero CTpykTypa.

29. Ynpasnenue unrepdeiica. Uto Takoe mociaeaoBaTeIbHbIN U TTapalIeIbHBIN
untepdeiic. [Ipuniuner oOMeHa 1aHHBIX B HHTEpdelice.

30. UnTepdeiic RS - 232. XapakTepHble 0COOCHHOCTH U MpeHA3HAYCHUE.

31. Unrepdeiic RS - 485. XapakTepHble 0COOCHHOCTH U MpeHA3HAYCHUE.

32. ABTOMaTH4YECKHE PETYJISTOPHI C TUTIOBBIMU aJITOPUTMAMU PETYITHPOBAHMUS

33. Ilepeuncnute Tunsl POU (Program Organization Unit), ux KpaTkoe ONUCaHKE
Y Ha3HAYCHUS B MPOCKTE.

34. IIpuBectu onucanue POU «DyHK1Ms», MpuMepbl 00BSBICHUS U BHI30BA
GyHKIIMM Ha HECKOJBKHX sI3bIKaxX mporpammupoBanus MOK 61131-3.



35. IlpuBectu onncanne POU «DyHKIIMOHATBHBIN OJI0K», IPUMEPHI O0BSIB-JICHUS
Y BbI30Ba ()YHKIITMOHAIHHOTO OJIOKA.

36. [Ipusectu onucanne POU «Ilporpammay, mpumepsl 0OBSBICHUS U BbI-30Ba
IPOTPaMMBI.

37. IIpusectu onucanue noanporpamm st POU (nerictus). Kakue POU moryt
OBITE JIOIIOJIHEHBI JEHCTBUAMU U KaKHe 0COOCHHOCTH UX HUCIoab30oBanusa B POU?

38. A3bik mporpammupoBanus «Cnucok uHcTpykuuit (IL)». Cunrakcuc, mo-
nudukaTopsl 1 onepatopsl IL. ITpuBectu npumep.

39. 3wk mporpammupoBanus «CTpykrypupoBansbiii TekeT (ST)». CunTakcuc u
uHctpykuuu ST. [IpuBecTu npumep UCNONb30BAHUS JBYX-TPEX HHCTPYKIIUIA.

40. S3p1k porpammupoBanus «llocneqoBaTeNbHBIX PYHKITMOHATBHBIX CXEM
(SFC)». IlpuBecTtu kpaTkoe onucanue ocobeHHocte. [Ipumep nmpocToro mara ¢ BXo-
HBIM M BBIXOJIHBIM JICHCTBUSMH.

41. S3p1ku iporpammupoBaHus « DyHKIIMOHATBHBIX 0JI0KOBBIX auarpamm (FBD)»
u «HenpepriBHbIX pyHKIIMOHATBHBIX cxeM (CFC)y». [IpumMeps! u otiuuus.

42. 513wk mporpammupoBanus «Peneitapix nuarpamm (LD)». [IpuBectu kpatkoe
onucanue ocooenHocrei. [Tpumep LD nenmu.

43. Pabora B penakrope oObsBneHnil. O0bsBiIeHNE IepeMeHHbIX. [Ipumep 00bsB-
JICHUH BXOJIHBIX, BBIXOJIHBIX U JIOKAIBHBIX MIEPEMEHHBIX. KpaTkoe onrcanne peMaHeHT-
HBIX Y BHEIIHUX (TJI00aIbHBIX) TEPEMEHHBIX.

44. To4ku OCTaHOBA B TEKCTOBOM PEIAKTOPE SA3bIKOB MporpammupoBanus IL u ST.

45. I'nobanbHbIe U KOH(DUTYpAIIMOHHBIE TIEpEeMEHHbIE, (haiiyl KOMMEHTapHUEB, CETe-
BbIE IIEPEMEHHBIE.

46. Konduryparus tpesor (Alarm Configuration). [IpuBectu onucanue u Ha3zHa-
YeHHE.

47. Menemxep oubnuorek (Library Manager). CtangaptHas Oubnroreka u 0uo-
JMOTEKH, ONPEJICIICHHbIE TTOJIb30BATEIIEM.

48. bopmxypnan (Log). [IpuBectn onucanue u Ha3HaYEHHE.

49. Konguryparop IIJIK (PLC Configuration). [IpuBectu onncanve u HazHaue-
HUE.

50. Kondurypuposanue moxayneit Profibus. bazoBsie mapameTpsl BeayIero u Be-
JIOMOTO.

51. Kondurypuposanue moxayneii DeviceNet. ba3osreie mapamerpsr DeviceNet.

52. Kondurypatop 3agau (Task Configuration). [IpuBectu onucanue u HazHaue-
HUE.

53. Tpaccuposka (Sampling Trace). [IpuBectu onucanne U Ha3HAYCHHE.

54. Menemxep nmapameTpoB (Parameter Manager). [IpuBecTu onucanue u Ha3Ha-
YeHUE.

55. IUIK-bpay3zep (PLC-Browser). [IpuBectu onvcanie U Ha3HaA4YCHHE.

56. Umxunupunrossiii nuatepdeiic ENI (Engineering Interface). Ycnosus paboTsl
¢ ENI 6a3oii JaHHBIX B ITPOEKTE.

57. Unrterpauus npunoxenuii ¢ CoDeSys nocpenctsom DDE unTepdeiica.

58. [lepeuncnuTh MOTH30BATEIHCKUAE TUTTHI TaHHBIX. CHHTAKCUC U HA3HAUYCHUE
MacCHBOB.

59. [lepeuncnuTh MOTH30BATEIHCKUAE TUTTBI TaHHBIX. CHHTAKCUC U HA3HAUYCHUE
yKas3aTeJen.



60. [lepeunrcnuTh MOTH30BATEIHCKUAE TUTTHI TaHHBIX. CHHTAKCUC U HA3HAUYCHUE
CTPYKTYP.

61. Penakrop Buszyanuzanuu B CoDeSys. [Ipennaznauenue.

62. CoDeSys HMI. MncTamnsius, 3anycK U UCTIOJIb30BaHUE.

63. Web Busyanuzanus. YcinoBus u noaroropka Web BU3yaln3aliyy.

64. lleneBas Bu3yanuzaimus. Y CJIOBUS U MOJATOTOBKA 11€JIEBOM BU3YyaTIU3aIUU.

4.3. IIpuMep 3K3aMEeHAITUOHHOTO OMJIETA

I'OYBIIO «/loHeukuii HANMOHAJbHbIA TEXHUYECKUII YHUBEPCUTET

[Iporpamma: CIIELMAINTET
(OakanaBpuar, CreHaIuTeT, MarucTpaTypa)
HanpasieHnue noaroToBku (CreuaabHOCTh): 21.05.04 T'opHOe meno
(kom, Ha3BaHHUE)
[Ipoduns (Marucrepckas nporpamma): DnexkTpupHUKanUs 1 aBTOMATH3ALNsI TOPHO-

T'0 IPOMU3BOACTBA
(Ha3BaHKE)

Cemectp: BEeCEHHUH cemecTp yuebHoro roga 2018-2019r.1.
YyeOHast TUCUUIUIMHA! IIpOoMBIIITIEHHBIE CUCTEMBI YIIPABIICHUS
BUJIET Nel
1. ABTOMaTI/IBaHI/I}I YIIpaBJICHUA. Yrto Takoe ABTOMATU3HUPOBAHHAs CUCTEMA.

2. ITJIK-Bbpay3zep (PLC-Browser). [IpuBectr onucasne 1 Ha3HaueHHE.

VYTBepkIeHo Ha 3acenaHuu kaden- [opHas snmexkTpoTexHHKa U aBTOMaTHka uM. P,M.JleiiboBa
pHI

(HauMeHOBaHue Kaeapsl IOTHOCTHIO)

[IpoTokon No oT

3aB. kadenpoit Mapennyu K.H.
(moxnuce) (©.11.0.)

DK3aMeHaTop Heexmakos C.B.
(nmoamnucek) (®.1.0.)

4.4. Kpurepuu onieHUBaHUA

Onenka ucnsiTanus no 100-6amipHOM mmIKane GopmupyeTcs Kak cymma OajioB
HaOpaHHBIX 32 OTBETHI HA Bce 2 Bompoca omtera. [1o kaxaoMy Bompocy:

— «50 GanymoB» — BBICTABISETCS, €CIM IIPU OTBETE HA BOMPOC CTYJAEHT OOHAPYKUIT
yYMEHHE CBOOOJHO, JIOTHYHO, YETKO M SICHO MPEIOCTaBISATH T'PAMOTHBIE, MPABUIbHBIC
OTBETHI Ha MOCTABJICHHBIM BOMPOC C MCMHOJIb30BAHUEM TEPMUHOJOTMUA U CHMBOJUKU B
HEOOXOMMOM JIOTUYECKOM TOCTIEI0BATENbHOCTH, a TAKKE CBEJICHUIN U3 IPYTUX AUCIH-
IUIMH ¥ 3HAHWH, TPUOOPETEHHBIX paHee; TBepAbIE MPAKTUYECKUE HABBIKH C TBOPUYECKHM
NPUMEHEHHEM TOJYYEHHBIX TEOPETUYECKUX 3HAHUH; HCIIOJIb30BaHUE U MpeIoCcTaBlie-
HHE MOJIHOTO 060CcHOBaHUs Hanbosee 3(h(PEeKTUBHBIX U PAlMOHAIBHBIX METOOB MTOUCKA
pelleHus; YMEHHUE HCII0JIb30BaTh MPHUOOPETEHHbIE 3HAHUS U HaBBIKU B HECTaHIAPTHBIX
CUTYyalMsIX, TPeOYIOIUX BbIXOJla Ha MHOM, O0Jiee BHICOKUI ypOBEHb 3HAHU; MpHUBEIe-
HbI aHAJTUTUYECKUE 3aBUCUMOCTH U PacUeThl;

— «40 6amnoB» — BBICTABISETCS, €CIM MPH OTBETE Ha BOMPOC CTYAEHT MPOSBUI
BBICOKHI YpOBEHb 3HAHUI MPHU OTBETE Ha BOIPOC, MOKa3aJl yMEHHUE MPUMEHSTh Teope-
TUYECKUE 3HAHUS JJIs1 peUIeHHs MOCTaBJICHHOM 3aJaud, YE€TKO BJaJeeT M MPUMEHSET



aHAJIMTUYECKHE 3aBUCUMOCTH JUIsl YCJIOBUU 3a/adyd, yMeeT (OpMYyIUpOBaTh BHIBOJBI,
OJIHAKO MpHU PELICHUH 33J1a4M JOIYCTHJI HEKOTOPbIE HETOYHOCTH, HEAOCTATOYHO 000C-
HOBaJI ONYIEHUs, KOTOPbIE UCIIOJIb30BAIMCH IIPU PEILICHUH 3a/1a4U;

— «30 Gam1oB» — BBICTABISAETCS, €CIM IIPU OTBETE HA BOMPOC CTYJAEHT OOHAPYKUI
yYMEHHE CBOOOJHO MPEAOCTaBIATh NPABWIBHBIE OTBETHI HAa MOCTABJIEHHBIE BOIIPOCHI C
UCIIOJIb30BAaHUEM TEPMUHOJIOTMH, a TAK)K€ 3HAHWM, NMPUOOPETEHHBIX paHee; HaJIu4yue
HECYIECTBEHHBIX HEJIOCTATKOB MJIM HAPYIICHUS IOCIEN0BATEIbHOCTH U3JI0KEHUS; UC-
IIOJIb30BAHUE HE CaMbIX PALlMOHAIBHBIX METOIOB IOUCKA PEIIEHUS; HE3HAYUTEIIbHbBIC
HEJOCTaTKU WM OIIMOKHU B pacueTax;

— «20 GanymoB» — BBICTABISAETCS, €CIM IIPU OTBETE HA BOMPOC CTYJAEHT OOHAPYKUI
0a30Bble 3HAHUA 1O BOMPOCY, 3HAHHE OCHOBHBIX AHAIUTUYECKUX 3aBUCUMOCTEH, OMH-
CBIBAIOIIMX 3aJaHHBIA MPOIECC, OJHAKO IOMYCTHJI CYIIECTBEHHBbIE OLIMOKH MpU BbI-
MOJIHEHUH PAaCcyYeTOB, HE CMOT CUCTEMAaTU3HPOBATh UCXOAHBIE JAHHBIE U CPOPMYITUPO-
BaTh BBIBO/IBI;

— «10 GanyoB» — BBICTABIAETCS, €CIM IIPU OTBETE HA BOMPOC CTYJAEHT OOHAPYKUI
BJIa/ICHUE OCHOBHBIMM ITOJIO)KEHHUSMU MaTepuaja, HO (parMEHTapHO M HEMOCJel0Ba-
TENbHO JAET OTBETHl HAa MOCTABJIEHHBIE BONPOCHI; CJIA0bIe MPAKTUUYECKHE HABBIKM; I10-
UCK PELIEHUS TUIIOBBIX CTAHJAAPTHBIX 3a7ja4 HEPAaLMOHAIBHBIMU CIIOCOOaMM ¢ IPUHIU-
NUaJIbHBIMU OLIMOKaMU;

— «0 6amnoB» — BBICTABIISIETCS, €CJIM NIPU OTBETE HA BOMNPOC CTYAECHT OOHAPYKUII
HE3HAYUTENbHBI 001U 00BbeM 3HAHUM, OTCYTCTBHE HABHIKOB B PEILIEHUHU 3a7ad IO
pa3IMYHBIM TE€MaM JTUCHUIUIMHBI JOMYCTHJI IPUHLHUIMUATbHBIE OIMIHMOKH MPH PEIIeHUuU
3a/1a4, KOTOPbIE HE NAIOT BO3MOKHOCTH BBINIOJHUTD 3a1aHUE, WIIA €CIIU PEIICHHUE 3a/a-
YU OTCYTCTBYET.

[TepeBon onenku u3 100-6ammbHON mikanmel B rocyaapctBeHHyto u ECTS ocy-
MICCTBIISIETCS B COOTBETCTBUU CO IIKajoi mpuBeneHHon B «Ilonokennu 06 opraHu3za-
1My yaeOHoro mporecca B JIOHEIIKOM HAIIMOHATLHOM TEXHUYECKOM YHHUBEPCHUTETE),
yTBepkAEHHOM npuka3zoM JoHHTY Ne337-14 ot 02.05.2018r.

[Tonyuyennas onenka no 100-6amibHOM 1IKaIe ONpenesseT OIEHKY M0 HallMOHAIb-
HoM mikane u mkaine ESTS.

[Ipu ompeneneHUM HK3aMEHAIMOHHOW OLIEHKM YYWTBHIBAETCS TEKYyIas ycIeBae-
MOCTb B BUJI€ CYMMBbI JOTIOJHUTEIBHBIX OAJIJIIOB MO CIEAYIOLIMM BHIaM padoT:

- CBOEBPEMEHHOE BBIMOJHEHHUE U 3alllMTa JJAOOPATOPHBIX padOT JJIsl OUHON (POpPMBI
obydenue — 10 8 6aIIOB;

- aKTUMBHAs pab0Ta ¥ MOCTOSIHHOE TMOCEIICHUE JICKIUN 11 O9HON (hopmMBI 00yUe-
HUSA — 10 2 0aJlIoB;

- MIOJIOKUTETTLHBIE KOHTPOJIBHBIC OMIPOCHI HA JIKITUSAX M7l OYHOUN (hOpMBI 00yUIeHUS
— 10 4 6amIoB.

- CBOEBPEMEHHOE BBITMIOJHEHUE W 3aIllUTa KOHTPOIHHON PabOThI CTYJEHTAa 3a0UHU-
ka — 10 14 6annos.

BrlmmoniHeHHE W 3amuTa BCEX 3allNTAaHMPOBAHHBIX Ja0OpPaTOPHBIX padoOT, a Takke
BBITIOJTHEHUE W 3aIUTHl KOHTPOJIBHOW PaOOTHI I 3a09HOM (DOPMBI O0yUCHUS SIBISCTCS
00s13aTEIHPHBIM YCIIOBHEM JIOMyCKa K DK3aMEHY.

[IpenyiokeHHBIC KPUTEPUM OIICHWBAHWS B JaHHOM BHJIC CTUMYJIHUPYIOT OTBET-
CTBEHHOCTh M CTapaTeIbHOCTh CTYJICHTOB, IMOCEIICHUE MUMH JICKIIMA W JIA0OPaTOPHBIX



paboT, aKTUBHYIO pabOTy BO BpeMsl 3aHSTHH, a TAKKE CBOEBPEMEHHYIO CAady 3aJaHuil
0 KypCy.
4.5. [IpuMep TeKylIero onpoca Ha JJadopaTOPHBIX 3aHATUSIX

JlaGopaTopHass pabora Ha Temy: «IIporpamMma peryjavMpoBaHHs JaBJICHUS B IIO-
KPBIIIIKE Koyieca». Bompockl mpu TEKyIeM ompoce:

1. OOBsicHUTE, KaK IPOU3BOAUTCS HACTPOHKA MMapaMeTPOB KaHaJIa aHATIOTOBOTO
BXOJIa JIJIS TaTYMKA JaBIICHUSI.
2. OOmbsacHuUTe, KaK HacTpauBaeTcs kKoHuryparop 3anad [IJIK mns nByx u
6omnee POU.
3. IlpuBenute mpumep peanu3aliuy BIICPKKH BpeMEeHH Ha si3bike LD.
4. TlosicHuTe, KaK pean3yeTcs BBOJI yCTaBKH Mpu Bulyanusamnuu B CoDeSys.

4.6 UnauBuayaabHble 32JaHUSA (KOHTPOJIbHbIE Pa00ThHI) CTY/A€HTOB-
3204YHHMKOB

CTyneHTsl 3204HOM (OpMBI O0yUYEHUS, HE BHIMOIHUBIINE UHIUBUAYATbHOE 3a/1a-
HUE (KOHTPOJBHYIO paboTy), K dK3aMEHY He JolycKarorca. MHauBUAyanbHOE 3aaHUE
(KOHTpOJIBbHAs paboTa) CTYAEHTA-3a0YHHUKA OLICHUBAETCS «3aUYTEHO» MIIU «HE 3aYTEHO».
PaboTa 3aunThiBaeTCA MpU YCIOBUU MPABHIBHOIO BBIMIOJHEHMS] BCEX 3a/laHUM, BO3-
MO>KHO HaJIM4Khe HEKOTOPbIX HeToOuHOcTel. Eciu paboTa He 3auTeHa, CTYJEeHT-3a04HHUK
JOJKEH BHUMATEIBHO M3YUYUTh PELEH3UI0, UCIPABUTH JOMYIIEHHbIE OIIMOKU B COOT-
BETCTBHUM C 3aMEYaHUSIMU PELEH3EeHTa U cAaTh padOTy JUlsl MOBTOPHOU mpoBepku. UH-
IUBUAYaldbHOE 3a/laHue (KOHTpoJibHAsi paboTa) CTyAEHTa 3a04YHHMKA SIBISIETCS TOJBKO
JOIYCKOM K 3K3aMEHY Y Ha UTOTOBYIO IK3aMEHALMOHHYIO OLICHKY HE BIIUSET.

[IpumepHas TeMaTUKa UHIUBUIYaIbHBIX 33JaHUil (KOHTPOJIBHBIX paboT) CTY/ICH-
TOB-3a04YHHUKOB:

1. Peanu3oBath mporpaMMHOe oOecrieueHue JijIsl IepEeHacTPOKU KOHPUTypaluu
IPOrpaMMHUPYEMOTO JIOTUYECKOT0 KOHTpoJuiepa. Peanu3anus nporpaMMHoOro obecre-
YeHMsI JIJIsl yIIPaBJIC€HUE BXOJaMU/BbIX01aMU C TIOMOIIIbIO HHCTPYMEHTA BU3YyaIU3allu
CoDeSys;

2. Peanu3oBaTh nporpaMMHOE oOecrieueHus sl IpOrpaMMbl YIPaBICHUS Oery-
IIMMU OTHSIMHU.

3. PeanuzoBath nporpaMmHoe oGecrieueHus A1 MPOrpaMMbl BpEMEHHOTO WH-
KpEMEHTa U 0ToOpakeHus pe3yibTata nHKkpeMenta Ha LCD OBEH I1JIK63.

4. Peann3oBaTh NIpOrpaMMHOE 00€CIIEUEeHHUs 11l IPOrPAMMBI PETYIMPOBAHHUS
JABJICHUS B ITOKPBIIIKE KOJIECA.

5. Peanu3oBarth nporpaMMHOE OOecrieueHus Al IporpaMMbl BU3yaau3alus npo-
11ecCa PETyJIMPOBAHNUS JABICHUS B IIOKPBIIIKE KOJIECA C UCIIOJIB30BAHUEM ITPOTPaMMHO-
IO MEePEKIIFOYaTEN.

6. PeanusoBarhb nporpaMMHoOE 00ecrieueHus: IporpaMMbl OJHOPa30BOro 0OMeHa
nmaketamu ganHeix [1IJIK63 u temiocuerunka KM-5 B cetn RS-485.

7. Peanu3oBath porpaMMHOE 0OECIIeUeHUs AJIsl IPOrpaMMBbl HUKINYECKOTO 00-
MeHa nakeramu AaHHbIX [1IJIK63 u TemutocueTynka i noaydeHus TEKYIUX 3HAYCHUN
TEMIEPATyp MOABOISIIETO U OTBOSIIETO TPYOOIIPOBOIOB.



KoHnTponbsHas pabota ciaercs Ha MPOBEPKY MUHUMYM 3a JIBE HECIH JI0 3a4eT-

HOM ceccuu. [Ipu coGmroeHnn Beex TpeOOBaHMM K COJIepyKaHUIO U OPOPMIICHHIO pado-
TBI CTYJICHT JIOMTyCKaeTCs K €€ 3amuTe B popMe codece1oBaHus.

Tekymuil KOHTPOJIb 3HAHUN CTYJIEHTOB MPOU3BOIUTCA IO PE3YJIbTATAM BBIIOJI-
HEHUS JIaOOPATOPHBIX paOdOT M KOHTPOJBHBIX OMPOCOB B XO€ JIEKIIUH.

IIpomMe:kyToUyHAasi aTTeCTAIUsI TI0 pe3yIbTaTaM OCBOCHUS JTUCIUTIIINHBI B CEMECT-
pe TpoBoaUTCS B GOpME CEMECTPOBOTO 3K3aMeHa B cOOTBETCTBUU C «Ilonokennem 00
OpraHu3anuM y4yeOHOro mpoiecca B JIoHeIIKOM HallMOHAIBHOM TEXHHYECKOM YHUBEP-
cuterey, yreepxkaeHHoM npukazoM JJoHHTY ot 02.05.2018r. Ne 337-14.

Ilpu onpedenenus yposHs 3HaHUL CMYOEHMO8 Npenooasameib pyKo8oOCmMEyemcs
KpUumepusamMu OYeHKU 3HAHUU, AGNAIOWUMUCI COCMABTAIOWeEN YUeOHO-MemoouiecKo20
KOMNIIEKCA OUCYUNTUHDBL.

5 PEKOMEHIAYEMAS JINTEPATYPA
I Ocnosnaa numepamypa

1. bapamko O.I'. ABTOMaTrKa, aBTOMaTHU3aI1sl 1 aBTOMaTU3UPOBAHHBIE
CHUCTEMBI yIpaBJieHusl [ D1eKkTpoHHbIN pecypce] : kype aekmuii / O.I'. bapariko ;
benopyc. roc. rexnon. yH-T, Kad. aBromaTu3s. mpou3Bo. MPOLECCOB U
AJIEKTPOTEXHUKHU.-MUHCK : [0.1.], 2011. - 1 daiin - Pexxum
nocryma: http://ed.donntu.org/books/cd4941.pdf. - 3arm. ¢ skpana.- Cucrem.
TpeboBanus: Acrobat Reader. ckauarthb

2. laitnyk, A. P. AganTuBHbIE CHUCTEMBI YIIpaBieHUs : yueOHoe nocodue / A. P.
laitnyk, E. A. Ilnakcuenko. — PocTtoB-Ha-Jlony, Taranpor : U3parensctBo FOxxHOTO
benepanpHoro yausepcurerta, 2018. — 120 ¢c. — ISBN 978-5-9275-2882-0. — Texkcr :
AJIEKTPOHHBIN // DnexkTpoHHO-6ubanoreunas cuctema [IPR BOOKS : [caiiT]. —

URL: http://www.iprbookshop.ru/87697.html. — Pexwum moctyna: st aBTOpHU3UP.
MIOJIb30BATEIICH

3. [Terpos, 1. B. IIporpamMmmupyemsbie KOHTposiepbl. CTaHIapTHBIE A3BIKU U
npuemMsl npukiagHoro npoexktuposanus / U. B. Iletpos ; mox penaximueit B. I1.
IpsixonoBa. — Mocksa : COJIOH-IIpecc, 2016. — 254 c. — ISBN 5-98003-079-4. —
TekcT : aneKTpoHHBI // DnekTpoHHO-0nbmmoTeunas cuctema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/90376.html. — Pexxum noctyna: muist aBTOpHU3Up.
MOJIb30BATENIEN

II /lononnumenvnaa aumepamypa

4. MysbineBa, 1. B. [IporpaMmmMupoBanre NpOMBIIICHHBIX JIOTUHYECKUX KOHTPOJI-
aepoB SIMATIC S7. Yacte 1. CemeiictBo S7-200 : yueOHoe nocobue / 1. B. My3blie-

Ba. — Jlunenx : Jluneukuid rocyaapcTBeHHbIM TexHU4Yeckui yHuepcutetr, O9bC ACB,
2013. — 79 c. — ISBN 978-5-88247-603-7. — TeKcCT : 3JeKTpOHHBIN // DINEKTPOHHO-
OnOIMoTEeYHAs cucrTema IPR BOOKS : [caliT]. —
URL: http://www.iprbookshop.ru/22913.ntml. — Pexxum moctyna: s aBTOPH3UD.
MOJIb30BATENIEN

5. Ceprees, A. 1. IlporpammupoBanrie KOHTPOJJIEPOB CUCTEM aBTOMATHU3AIUH :
yuebHoe mocobue / A. U. Ceprees, A. M. Uepnoycosa, A. C. PycseB. — OpenOypr :
OpenOyprckuit TocyaapctBernbiii yausepcuteT, ObC ACB, 2016. — 126 ¢. — ISBN
978-5-7410-1649-7. — TekcT : >NEKTPOHHBIN // DAEKTPOHHO-OMOIMOTEYHAsT CUCTEMa


http://ed.donntu.org/books/cd4941.pdf
http://www.iprbookshop.ru/87697.html
http://www.iprbookshop.ru/90376.html
http://www.iprbookshop.ru/22913.html

IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/71315.html. — Pexxum mo-
cTyna: JUisl aBTOPU3HP. MTOJIb30BATENEH

6. TperbsikoB, A. A. CpeactBa aBroMaTu3anuu yrpasieHus. CUCTEMbI Iporpam-
MUPOBaHHS KOHTPOJIIEPOB : yueOHoe mocodue / A. A. Tpetwsikos, 1. A. Enuzapos, B.
H. HazapoB. — Tam60B : TamMOOBCKHUI TOCYyTapCTBEHHBI TEXHUUECKUN YHUBEPCHUTET,
OBC ACB, 2017. — 81 c. — ISBN 978-5-8265-1731-4. — TekcT : 27I€KTPOHHBIN //
DJIEKTPOHHO-OUOINOTEYHAS cucrema IPR BOOKS : [caitT]. —
URL: http://www.iprbookshop.ru/85973.html. — Pexum moctyma: st aBTOPHU3HP.
MOJIb30BATEINIEN

6 YYEBHO-METOJANYECKOE OBECIIEYEHUE JUCIHUIIINHBI

Y4eOHo-MeTOAUYECKHE U3aHNs, pa3padoTraHHbie B [lonHTY:

1. KoHcnekT jekuuii no aucuumuinae «IIpoMbIieHHbIe CUCTEMBI YITPaBICHUS»

JUISL CTYZIEHTOB YPOBHS TPO(ECCHOHAILHOTO 00pa3oBaHus «0akalaBpuaTy, «Crenuaiu-
TET)» MO0 HampaBJIeHUAM NoATOTOBKH 15.03.04 « ABTOMaTH3aIMs TEXHOJIOTUYECKUX MPO-
IIECCOB U TIPOU3BOJICTBY MPO(P I MOATOTOBKHA « ABTOMATH3AINS TEXHOJIOTHIECKUX
MPOIIECCOB U MTPOU3BOACTB B TOPHO-METAJUTYPTHUECKOM OTPACIN» U CICIIHAIIBHOCTH
21.05.04 «I"'opnoe aeno», cneuuanuzanus Nel0 «Dnexktpudukanus 1 aBTOMaTU3alus
ropHoro npousBojicTBay Bcex ¢popMm oOyuenus / TOYBIIO « IOHHTY», Kag. 'DA um
P.M. Jleii6oBa; coct: HeesxxmakoB C.B — Dnexrpon aan. — Jonenk, JJOHHTY, 2017 —
56 c. Cucrem.TpeboBanus: ZIP-apxuBaTop. (IOCTYyI yepe3 TUIHbIN KaOWHET CTY/ICHTA).

2 MeTtoandeckue peKOMEHIAUU ISl TIPOBEICHUS JJa00paTOPHBIX paboT 1o JIHC-
rurInHe «[[pOMBIIIITIEHHBIE CUCTEMBI YIIPABICHUS [ DIEKTPOHHBINA pecypc] : AJist CTy-
JIEHTOB YPOBHS MPO(PECCHOHATEHOTO 00Pa30BaAHMS «CIICIUATIUTETY, «OaKaIaBpraT) 1o
HarpaBJieHUI0 MoArotToBku 15.03.04 « ABTOMaTH3aLMS TEXHOJIOTMYECKHUX MPOLECCOB U
pou3BoaACTBY, 21.05.04 «["opHoe nerno. Dnekrpudukaiys 1 aBTOMaTU3AIMS TOPHOTO
npousBojicTBay Bcex dhopm obyuenus / TOYBIIO « IOHHTY», Kad., 'opHoii snek-
TPOTEXHUKH 1 aBTOMATUKH ; cocT. C. B. HeexxmakoB — Dnekrpon. gaH. (1 daitn 5042
K06). — Honeux: JIOHHTY, 2017.- Cucrem. TpeboBanusi: ZIP-apxuBaTop. (I0CTyI ye-
pe3 JIMUHbIA KaOMHET CTY/ICHTA).

3. Meronuueckue yka3aHus il CAMOCTOSITENNHHOM PabOThI CTYJEHTOB TIO JTUC-
rurInHe «[[poMBIIITIEHHBIE CUCTEMBI YIIPABICHUS (1 CTYIEHTOB CIIEIUATIbEHOCTH
21.05.04 «I'opnoe nenoy», crnenuanuzanuss NelQ «3nexrpudukaius u aBToMaTH-
3aI1isi TOPHOTO MPOU3BOJICTBa» Bcex (opMm o0O0ydeHHs. YpoBeHb 00pa30BaAHMS:
crennanuteT) / HeexmakoB C.B. - Jloneuk, JlounHTY, 2017 — 13 ¢. (mocTyn uepe3 Jinu-
HbII KaOMHET CTY/ICHTA).

JJIEKTPOHHO-UH(OPMALMOHHBbIE PeCypChl
OBC JOHHTY - http://donntu.org/library

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

1. JlekumoHHBIE 3aHATHSA

VYuebHas ayiuTopus AJ1s IPOBEACHUS 3aHATHI JIEKIIMOHHOTO THIIA, TEKYIIErO KOH-
TPOJISl ¥ IPOMEKYTOYHOM aTTECTALNH, BKIIIOYAET B CBOM COCTAB:

- MyJbTUMeUiITHOe 00opynoBanue: kommbtotep Celeron 2.26 GGz; myabTUMenii-
HBIU ITPOEKTOP, IKPaH;
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- OC — Ubuntu 14.04 Lts (6ecrathas Bepcusi), OpenOffice 3.1.1 (Gecrathas Bep-
cus);

- CIIeIMaIM3upOBaHHast MEOENb: TOCKa Ay TUTOPHAs, CTOJIBI Ay JTUTOPHBIC, CTYIIbS
YUECHHYECKHE; IEMOHCTPAIIMOHHBIC CTEH/IbI U TIJIAKATHI).

2. JlabopaTopHble padoThI

Creunanu3upoBaHHasl J1abopaTopusi aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPaBICHUS TEX-
HOJIOTMYECKUMU MPOLECCaMU JJisi IPOBENICHUsI TaOOPAaTOPHBIX paboT, KypCcOBOTO MpPoO-
EKTUPOBAHUS, TPYNIOBBIX U WHAUBUIYAIbHBIX KOHCYJIbTAI[MM, TEKYIIETO KOHTPOJS U
IIPOMEXKYTOUYHOM aTTECTALMH, BKJIIFOYAET B CBOUW COCTAB:

- KOMIIBIOTEPHI, 00bEITMHEHHBIE B CETh [3epHET ¢ BbIX0AOM B VIHTEpHET: KOMIBIOTEP
CII 700 tray, kommberotep P-3-667, kommbtotep CII 700 tray, kommbrotep 1P4-3,0 GHz,
koMmmbroTep Athion "64 3800, kommbroTep C/61. C-667, kommbiotep CII 700 tray, koM-
netotep CII 700 tray, kommnsrorep CIT 700 tray, komnbiorep Frime Com;

- 1abOpaTOPHBINA CTEH[ 10 U3YYEHHIO KOMIIbIOTEPHO-UHTETPUPOBAHHBIX CPEACTB MPO-
u3zBojictBa BAT ,EJIEMEP” usmepenusi GpU3ndyecKkux mnapaMeTpoB TEXHUUYECKUX O00b-
€KTOB, YNPABJICHUS TEIJIOBBIMU MPOIECCAMU U THEBMOABTOMATUKOM;

- 71abopaTopHble YCTAaHOBKM Ha  OCHOBE OPUMEHEHUSI  KOMIIbIOTEPHO-
MHTEIPUPOBAHHBIX CYETYMKOB IEKTPUUECKOU U TEIJIOBOM 3HEPrUu, (CUETUUKH: ,,EBPO-
anpda”, LZQM; KM-5-1; ,EMP”; | ET”);

- cucrteMa HMHQOpMaUUOHHBIX 3HeprocOeperarommx texHonoruit “CIHET-1; mpo-
MblieHHbIH KoHTposuiep SLC-500 dupmer “Allen Bradley” (CILIA);

- J1abopaToOpHBIN CTEHIBI ¢ ucTob3oBanueM obopynoBanuss OBEH «Cucrtema aBto-
MaTH3allMi MaKeTa KaMepHON HarpeBareNnbHOU meun», « CTeH aBTOMATHU3aIluu YIIPaB-
JIEHUSI TIOTPY30YHBIM KOMIUIEKCOM IIAXThD», B COCTaB KOTOPBIX BXOIAT: MOAYJb JHC-
kpetHoro BbiBojia MY 110-224.16K, TN -perynstop TPM-148xk, rpaduyeckas MOHO-
xpomHas nanens oneparopa UI1320, apromaTuueckuii mpeodpazoBarenb UHTEPHEHCOB
USB/RS-485 OBEH AC4, npomsiiuieHHbIH KoHTpoutep - [IJIK63, neiictByrommii ma-
KET KaMEpPHOU I€4YH, JEUCTBYIOIIMN MAaKET NOTPY304YHOTO KOMIUIEKCA;

- 1abOpaTOPHBIN CTEH]T « Y HUBEPCATbHBIHN IKad CUCTEMbl aBTOMATHU3AIIMI» B COCTABE:
ceHCOpHbIN naHenbHbI KoHTposuiep «OBEH» CIIK-107, nporpaMMupyemslii Jioruue-
ckuit kouTposuiep «OBEH» TTJIK-150, mogyns pacmmpenus: ICP DAS, 1-7017, 1-7042,
[7065, nelcTByOMMN MAKET MIAXTHOTO THAPOMOHUTOPA;

- CHelHUAIU3UPOBAHHAS MeOENb: J0CKa ayJuTOpPHAs, CTOJbl AYAUTOPHBIE, CTYJIbS
ayJIMTOPHbIE, CTOJIBI KOMITBIOTEPHBIE;

- I[1O: Microsoft Windows 98SE (GJ4QK-TRHJ3-T2DB4-7XTPB-CMB46), Microsoft
Windows 98SE (JHPFD-XG23Y-7F8CD-W4YRY-KXWBB), Microsoft Windows
98SE (HGRPK-X47CX-PMJDC-MDK2P-D38KT), Microsoft Windows 98SE
(WTHD7-KDVC2-7TMFF7-CKFTT-GJRGT), Linux Ubuntu 14.04 (OecrutatHasi ju-
nensus), LibreOffice 4.3.0 (GecrimatHast aunensus)., Atmel AVR Studio version 4.16
(OecrumatHas nureHsus), System Workbench for STM32 - OpenOCD (for Windows
32bits) (6ecrumatHas munensus), MASTERSCADA3.8 (GecriaTtHas JHIICH3HS),
CoDeSys2.3 (6ecrunarnas nunensusi), CoDeSys3.5(0ecrutatnast TuiieH3us ).
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