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1 He.ﬂl/l H 3a1a4Y1 OCBOCHHUSA NUCHHUITJINHBI

Juctununa « IHTerpupoBaHHbIE CUCTEMBbI IPOCKTUPOBAHUS U YIIPABICHUS) UMeeT LeJIbI0
chopmupoBath y obyuaromuxcsi yausepcanbayo YK-1 u npodeccuonansuyro [1K-3 xomnerennuu
B cooTBeTcTBHH C TpeboBanusmu ®I'OC BO no Hampapienuro noarotoBku Oakamaspos 15.03.04
«ABTOMaTHU3aIMs TEXHOJIOTUYECKUX MPOILIECCOB U MPOU3BOJCTBY C YUCTOM HAMPABICHHOCTH Oaka-
JIABPCKOM MPOrpaMMbl — « ABTOMAaTU3aLIHUS TEXHOJIOTMUYECKHUX MPOLECCOB U IPOU3BOJICTBY.

CTyneHThl MOJy4aloT HaBbIKHM paboTel ¢ mporpammubiMu mpoxayktamu CAD, CAE,
MATLAB, SCADA.

33[[3‘11/[ AUCHUIIJIMHBI 3aKJII0Yal0TCA B U3YYCHHU U MPUMCHCHUU CHUCTCM aBTOMATU3HPO-
BAaHHOI'O IMPOCKTHUPOBAHUA IIPHU CO3AaHHUH CHCTEM YIIPABJICHUSA TCXHOJOIMYECKHMMHU IIpoHeCCaMu, a
TAaKXE IIOATrOTOBKaA 6YI[}’IIICFO 6aKaJ1aBpa K Y4aCTHUIO Ha BCEX STallaxX UCCICAOBaHWA, IPOCKTUPOBA-
HHAA, p33pa60TKI/I, H3TOTOBJICHUS U OKCIUTYaTalluU BBIIICHA3BAHHBIX CUCTCM.

Crenn(uka Kypca YYUTBIBA€T 0OCOOCHHOCTH HH(POPMAIIMOHHBIX TEXHOJIOTHH JUTS CTYICHTOB C
OrpaHUYEHHBIMH BO3MOKHOCTSAMU 3710pOBbsi. lIpenogaBanue HaHHOrO Kypca MPOUCXOJIUT C HC-
MOJIb30BaHUEM aIaNITUPOBAHHON KOMITBIOTEPHON TEXHUKHU.

OObexTamu poecCHOHATBHON NEeSITETPHOCTH B paMKaxX M3y4aeMOW AMCHUIUIMHBI (MOJTYJIs)
SBJISFOTCS:
— aBTOMATU3HMPOBAaHHBIE CUCTEMbI 00paOOTKU MH(DOPMALIK U YIIPABICHMUS;
— TIporpamMMHOe oOecreueHre CpeACTB BBIYUCIUTEIHHON TEXHUKA H aBTOMATH3HPOBAH-
HBIX CUCTEM (IIPOrpaMMbl, TPOrPaMMHBIE KOMITJIEKCHI U CUCTEMBI).

2 MecTo nucuumiinHbl B cTpykrype OITOIT

JucuuruinHa «HTerpupoBaHHbIe CUCTEMBI TPOEKTUPOBaHUA U ynpasieHus» b1.B.07 otHo-
CHUTCSI K 00513aTebHON YacT 00pa30oBaTeNIbHOM POTrpaMMBl.
Jucuunnnza npenoaaercs B IX cemectpe V Kypca.
[Ipuctynass kK HM3Y4YEHUIO NUCHUIUIMHBI, CTYJCHTHI JOJKHBI MMETh TBEpIbIe 3HAHUS II0

npenmeraM «Pu3ukay, «INEKTPOTEXHHUKA U 2JIeKTpoHUKay, «L{ndposas snekrponukay», « Teopern-
Yeckas MexaHukay, « TexHu4eckue u3MepeHus 1 mpuoOops», « TeXHuueckne cpeacTBa aBTOMaTH3a-
ny», « Teopus aBTOMaTHYECKOTO yIIPAaBICHUSD.

3 [lnanupyemble pe3yJibTaThl 00yYeHHs M0 JUCHHUIIIMHE

HNupnkatopsl
@opmupyemMbie KOMIETEHIUH A P . IInanupyemsblie pe3yJIbTAThI
5 HOCTH:KCHHSI KOMIIeTeHIN I B —
(k00 u HaumenosaHue) (k00 u popmyruposka) y

Vmerb MNPUMCHATb MCTOAUKU I10-

VK-1. Cnocoben ocywecmensamo
ncka, coopa u 00paboTku uHGpOp-

HOUCK, KPUMUYECKUT AHATU3 U
cuHmes ungopmayuu, npume-
HAMb CUCTNEMHBIU NOOX00 OJIA
peuterust RHOCMABIEeHHbIX 3A0aY

YK-1.3. OcymiecTBisieT MOUCK
WHGOPMAITUH TSI PEIICHUS 110~
CTaBJICHHOM 3aJ1a4 10 pa3jiny-
HBIM THIIAM 3alpOCOB

Maluu 10 pa3jIMYHbIM THUIIaM 3a-
IPOCOB




VYK-1.4. IIpu 06paboTKe UH-
dhopmaryu oTiiIgaeT GakThl OT
MHEHUH, HHTEepIpeTaLuii, ole-
HOK, ()OpMHpPYET COOCTBEHHBIE
MHEHHS U CYXKIICHHS, apryMeH-
THPYET CBOU BBIBOJBI U TOUKY
3peHus

YMeTh rpaMOTHO, JIOTHYHO, apTy-
MEHTHPOBaHO (OpPMUPOBATH COO-
CTBEHHBIE CYXJICHUS U OIICHKU

VK-1.5. PaccmaTpuBaet u
npeIaraeT BO3MOYKHEIE BapH-
QHTBI PEIICHHNS ITOCTaBICHHON
3aJauu, OLICHUBAsI UX JOCTOMH-
CTBAa M HEJTOCTATKH

YMeTb KpUTHYECKH OIICHUTH JI0-
CTOWHCTBA M HEJTOCTATKH TIpeiia-
raeMoro peuieHusl, BEIIBUHYTh
aJIbTEPHATUBHBIN MOJXO]T K pellie-
HHIO 33124

1IK-3. Cnocobrocms paspaba-
muleams paboyuli Npoexkm 2uo-
KUX NPOU3BOOCNBEHHBIX CUCEM
6 MAWUHOCMPOEHUU U OCY-
wecmensms 8bl00p NPOSPAMM-
HO20 0becneyenust i CUCmeMbl
VIPAGIeHUsL 2UOKUMU NPOU3BOO-
CMBEHHBIMU CUCTEMAMU

I1K-3.2. [IpoBoauT aHa/IN3 CY-
IIECTBYIOIIUX IIPOrPaMMHBIX
cpen IUisl yIpaBJIeHUs! THOKUMU
IMPOU3BOJACTBCHHBIMU CUCTEMA-
MU

3HaTh COBpEMEHHbIE IPOTPAMM-
HBIE CpeJlbl AJIsl YIpaBJICHUsI TH0-
KHMH IIPOU3BOACTBEHHBIMH CH-
cTeMaMu

YMeThb BBIOMpaTh IpOrpaMMbl Ha
SI3pIKaX IMPOrPaMMHUPOBAHHUS BbI-
COKOTO YPOBHS

YMeTh BBIOMpaTh NPUKIIaJHEIC
MaKeTHI MPOTrpaMM JJIsl pa3padoTKU
YIPABISIFOLIMX TPOTPaMM TSI
rUOKUX TPOU3BOJICTBEHHBIX CH-
cTeM

[TK-3.3. OcymiecTBisieT Hau-
CaHMe MPOrPamMM JJIs CHCTEM

yIpaBJIeHUsI THOKUMH TTPOH3-

BOJACTBECHHBIMHU CUCTEMaMMN

YMeTb pazpabaTeIBaTh yIpaBis-
IOIINE MTPOTPAMMBI JJIsl THOKHX
IMPOU3BOJCTBCHHBIX CUCTEM

BnageTs HaBBIKAMU UCHIOJIB30BaA-
HUS NPUKIATHBIX TaKETOB MPO-
rpaMM 15l pa3paboOTKH YIIpaBIIsi-
IOIIUX TIPOrPaMM JIJisl THOKHX
NPOU3BOACTBEHHBIX CUCTEM

Pesynbrar 00y4eHus copMyaHpoOBaH ¢ yU4ETOM CIEAYIONINX MPO(ECCHOHATBHBIX CTAaH/IAPTOB:

— IIpodeccuonansheiii cranaapt 40.152 «Crnenuanict no NpoOeKTUPOBAHUIO THOKUX MPOU3BOICTBEH-
HBIX CHCTEM B MaIlIMHOCTPOCHHN», YTBEPKAECHHBIA NMpHKa3oM MHUHHUCTEPCTBA Tpy/ia M COIMAIbLHON
3amuTel Poccuiickoit ®enepaunu ot 01 ¢espans 2017 r. Ne 1171 (3apeructpupoBan Munucrep-
cTBoM toctuiu Poccuiickoit @enepanuu 22 deppanst 2017 ., peructpanuoHHbiit Ne 45783).

4 O0peM TUCHUILIHHBI

O0BeM IUCIUILIMHEI COCTABIAET 3 3a4ETHBIX equHMUIL, Bcero 108 akaneMudecKknx 4acos.



5. Coneprxxanue QU CHUNTHHBI

3a04Has dpopma o0yuenust

HaunmenoBaHmue pa3aejioB U TEM
AUCHHUIIIMHBI

Bcero
(akagem.
Yachl)

B TOM YHCIJIC:

KoHTakTHas paboTa (paboTa BO B3aHMMOAEHCTBHH C TIperoaBaTenem)’

Jlexuun

[IpakTrueckue
(cemunapckue)
3aHSTUS

JlaGopatopHsbie
3aHSTHS

KPII

Bcero

CamocTrosiTesibHAS
padora
o0yuaromerocst

IX cemecTp

Paznen 1. BBenenne. BzaumogeiicTBue KOMIIO-
HEHTOB CHCTeMbl YIPABJeHHS M MOAX0IbI K HX
HHTErpanuu

Tema 1.1. AnmapatHsle cpeAcTBa.

Tema 1.2. [IporpaMMHBIe CpEJICTBA.

Paznen 2. CucteMHblii aHATU3, OTIpe/IesIeHHeE,
OCHOBHbIE MIOHSITHS M CBSI3b C APYTHMHU JUCIA-
IUIHHAMU

Tema 2.1. TloHsiTHE CUCTEMBL.

Tema 2.2. Cuctema, 3J1€MEHT, IOICUCTEMA.

Paznen 3. Co3nanue TeXHUYECKUX CHCTEM — MPO-
rpecCHBHOE HAMPABJIeHHE PA3BUTHS TEXHUKH
Tema 3.1. MamMHHBIN EpUOJ pa3BUTHSI TEXHUKH.
Tema 3.2. OcHOBHBIE IOHATHUSL CUCTEMHOI'O aHAJIN3a
U TEOPUH CHCTEM.

Paspnen 4. UnTepdeiicbl

Tema 4.1. [TocnenoBarenbHble U NapaieabHbIE HH-
Tepderics.

Tewma 4.2. YHUBepcanbHas ocaeI0BaTeIbHAS ITUHA
USB.

Paszgen 5. OcnoBubie moustust CAIIP

Tema 5.1. CAIIP kak yemoBeKo-MallInHHAA CHCTEMA.

Tema 5.2. CAD/CAM/CAE-cucremsl.

46

Paszgen 6. SCADA-cucrembl. O01ne cBeaeHust

Tewma 6.1. ITone3oBarenu u napoiu. Coowrtust. CI/I.

[Tacnopra.
Tema 6.2. Cepsep Jloctyna k JlaHHBIM.

45

! Tepeuenn BUIOB yUEOHBIX 3aHATHI yTOYHAETCS B COOTBETCTBHH € YUeGHBIM TLIAHOM.




Tema 6.3. CucteMa mporpaMMHAPOBaHUS MUKPOTIPO-
LIECCOPHBIX KOHTPOJIJIEPOB C OTKPHITON apXUTEKTY-
poii KLogic.

Tema 6.4. Knuenrtckue moxynu SCADA-cucTeMBI.
Tema 6.5. Moaynb aBapuitHON U IpeynpeauTeNnb-
HOW CHTHAJIN3aIUH.

Paznen 7. Crangapt OPC. OPC-cepBep

Tema 7.1. CoctaB OPC ctangapra.

Tema 7.2. CtaHgapTHBIC PEKUMBI YTCHUS U 3aITUCH
JIAHHBIX.

Paznea 8. KopnopaTtuBHble HH(pOpMAIMOHHbIE
CHCTEMBI

Tema 8.1. O6mKEe BOIPOCH MPOSKTUPOBAHUS U
BHeapenus KUC.

Tema 8.2. Kinaccudukanus u xapakrepuctuku KHC.

Paznen 9. MexayHapoaHbie CTAaHIAPTHI IVIAHU-
POBaHUsI MPOU3BOCTBEHHBIX MPOIECCOB

Tema 9.1. MRP/ERP cuctemsl.

Tema 9.2. Apxurektypa KUC.

Paszgen 10. OcanoBpl CALS-TexHoJIOrNii
Tema 10.1. 3agaun CALS-TexHOIOTHIA.

Tema 10.2. CALS-cranmapTsl. 1
Tema 10.3. HTerpauns aBToMaTU3UPOBAHHBIX CH-
CTEM.
IIpoMexxyTouHasi aTTecTalus: 9
- JOK3aMCH
Hroro no gucuunianxe 108 91




Coz[epma}me AUCHHUITIMHbI

Paznen 1. BBenenne. B3aumogeiicTBue KOMIIOHEHTOB CHCTEMbI YIIPABJIEHHUS U MOJXOAbI
K UX MHTerpanuu

Tema 1.1. AnmapaTHble cpeacTBA.

WNurennexryanbHbie 1atyuku. MukpokoHTposuiepsl. Mcnonnurensubie Mexanu3mbl. CeTeBbie
cpeactBa. Kommnberorepsl.

Tema 1.2. IlporpaMMHBbIe CpeACTBa.

OrnepalnoOHHBIE CUCTEMBI PeaTbHOTO BpeMeHH. | paduueckue sS3bIKH. S3BIKH BBICOKOTO YPOB-
HSL.

Pa3znen 2. CucreMHblii aHAJIU3, ONIpe/ie/ieHUe, OCHOBHbIE NMOHSATHUS U CBA3b
¢ IPYrUMHU JUCHUIIJIMHAMU

Tema 2.1. IlousiTHe cucTeMbl.

Hctopust pa3Butus cucreMHoro mnoaxoga. CoBpeMEHHBIH 3Tall HAYyYHO-TEXHUYECKOW PEBO-
JIFOLIMH.

Tema 2.2. CucreMa, 3J1eMeHT, IOACHCTEMA.

Css3u B cucteMe. Tunbl cBsizeil. BHyTpeHHUE U BHEIIHUE CBSI3U. BX01bl ¥ BBIXO/IbI. ACIIEKTHI
CHCTEMHOCTH.

Paznea 3. Co3nanue TeXHHYECKHX CHCTeM — IPOrpeccCHBHOE HANIPABJIEHHE PA3BUTHSA
TeXHUKH

Tema 3.1. MamuHHBIN Nepro PA3BUTHS TEXHUKH.

ITosiBeHrEe COBOKYIHOCTH TEXHUYECKHUX 3J1€MEHTOB. CBS3H 3IEMEHTOB MEX/Y COOOH.
L{eoCTHOCTD  CTPYKTYPHOTO W (DYHKIIMOHAJIBHOTO EIMHCTBA — OCHOBOIIOJAraroliee CHCTEMHOE
CBOMCTBO.

Tema 3.2. OcHOBHbIE OHATHSI CHCTEMHOI'0 AHAJIHU32 U TEOPHUH CHCTEM.

Lenu n 3amaun MpUMEHEHMs CUCTEMHOTo aHaiu3a. [Ipo0ieMbl opraHuzaluy ynpaBieHUs B
HEpapXUUECKUX CUCTEMAX, CTPYKTYPhI CUCTEM.

Paznen 4. Untepdeiichl

Tema 4.1. IlociienoBaTe/ibHbIE H NApPaJieIbHbIe HHTeP(elchl.

[TocnenosarensHbill uHTEpheric RS-232C. IlocnenoBarensusiit uHTEpheiic COM-nopt. Ile-
penava naHHBIX Mexay OBM c momouisto MonemoB. IIporpammupyemsiii cBsizHOW HHTepdeiic.
[IporpamMmupyemslil nepudepuitnbiii uatepdeiic. Murepdeiic 9BM ¢ BuaeoTepMrUHAIOM.

Tema 4.2. YHuBepcajibHas nocjenopareasHas muna USB.

una USB. O6mas xapakrepuctuka. [ MOKOCTh mpoTOKOJa cMemanHoi nepenaun. CTpyk-
typa USB. Tpu ypoBus USB.

Pa3nen 5. OcnoBuble nousitusi CAITP

Tema 5.1. CAIIP kak ye/iOBeKO-MAaIIMHHAN CHCTEMA.

Pexxumsbl B3aumoneiictBus monb3oBarens u CAIIP. Knaccuduxarmms CAITP. Buasr obecnieue-
Hus CAIIP: maremarnueckoe oOecriedeHue, JUHTBUCTHYECKOE oOecreueHne, mporpaMMHOe o0ec-
neyeHune, NHGOPMAIMOHHOE OOecleueHe, TEXHUUECKOe oOecrieueHue U MeToIn4eckoe obecreye-
HUE.

Tema 5.2. CAD/CAM/CAE-cucremsl.

HUcropus pazutus. Kinaccudukanus coBpemenabix CAD/CAM/CAE-cuctemM. MupoBoii pbi-
Hok CAD/CAM/CAE-cucrem. Cucrema ynpapieHus: IPOU3BOICTBEHHON HH(POPMAIHEH.

Pa3gen 6. SCADA-cuctemsl. O61ime cBeieHus

Tema 6.1. IToab3oBateau u naposu. CoobiTusi. C1J1. INacnopra.

Monaynbs HacTpoiiku 0a3 AaHHBIX cOObITHHA. ba3bl MaHHBIX coOBbITHH. ['pynmbl codbITuii. Mo-
JyJIb PETUCTPAlK COOBITHI. MOyTb TPOCMOTPA COOBITHIA.



Tema 6.2. CepBep doctyna k JJaHHbIM.

Kongurypatop Cepsepa loctyna k JanusiM. [lacriopra.

Tema 6.3. CucremMa NporpaMMHPOBAHUSI MHKPONPOIECCOPHBIX KOHTPOJJIEPOB C OT-
KkpbITOii apxutekTypoii KLogic.

IToustue TexHonormueckoi mporpammbl. Ctpykrypa KLogic. B3aunmoneiictBue HHCTpYMEH-
TaJILHOM U UCIIOJMHUTENBHOM cucteMbl KLogic. ApxuTektypa ucnoiHuTeabHo# cucrembl KLogicC.

Tema 6.4. Knuentckue moayaun SCADA-cucreMsl.

Monynp Buzyanuzauuu. Moaynb pErucTpaldyd TEXHOJIOTMYECKMX IapameTpoB. Moayib
Hactporiku b/l TII. Moayns peructpamuu 3Hadenuid TII B BJI. Moayinb u3Bnedenus: qanHbix U3 bJ]
TIL.

Tema 6.5. MoayJib aBapuiiHOii U pexyNpeauTeIbHOI CUTHATN3ANNH.

Hacrpoiika mogynst AIIC. PacnipeneneHHble CUCTEMbI CUTHATU3ALINH.

Pazpnen 7. Ctangapt OPC. OPC-cepBep

Tema 7.1. CocraB OPC cranaapra.

OPC DA (OPC Data Access) - cneruduxaius s o0OMeHa JaHHBIMU MEXKIy KIMEHTOM A) 1
anmapaTtypoil (KOHTpoJuiepaMu, MOIyJsiMu BBoAa-BBoja u ap.) OPC Alarms & Events (A&E) -
crierduKanus Ui yBeagomiieHus kimenta o coobrrusix. OPC HDA (Historical Data Access) - crie-
mudukays 1 gocryna K npeasicropur. OPC Security - cnenugukanusi, KoTopasi Omnpeaesset
METO/IbI JOCTyIa KJIMeHTOB K cepepy. OPC Commands - Habop nmporpaMMHBIX HHTEP(EHCOB, KO-
Topsiil o3Bossier OPC kineHTaMm U cepBepaM UIACHTHU(PHUIMPOBATH, MOCHUIATh U KOHTPOJIUPOBATH
KOMaH/Ibl, HCTIOJTHSICMbBIC B TEXHUICCKOM YCTPOUCTBE (B KOHTPOJLIEPE, MOJIYJIC BBOJIa-BBIBOIA).

Tema 7.2. CTaniapTHbIE PeKUMbI YTE€HUS M 3aNUCH JAHHBIX.

CuHXpoHHBIA U acMHXpOHHBIN pexumbl. OPC DA cepsep. [IpocToii cepBep AaHHBIX MpebIc-
Topuu I moctpoenus rpaduxos. CepBep 17 XpaHEHUS JaHHBIX B YIIAKOBAHHOM BHJIE C BO3MOXK-
HOCTBIO UX 0O0OpaOOTKH U aHAIHU3a.

Pa3nen 8. KopnoparuBHble HH(pOPMALMOHHBIE CHCTEMbI

Tema 8.1. O6uue Bonpockl npoekTupoBanus u BHeapenusi KUC.

Uro naér BHeapenue KUC? [Ipunnuns! noctpoenuss KUC. HekoTopbeie MeTOIbI TPOEKTHPO-
Banus KMC.

Tema 8.2. Knaccudpuxanus u xapaxkrepucruxku KNUC.

Knaccupukanus KUC. Knaccudukanus aBTOMAaTH3MPOBAHHBIX CUCTEM. XapaKTEPUCTHKH
KHUC.

Pa3gen 9. Me:xkayHapoaHble CTAHAAPTHI IVIAHMPOBAHUS MPON3BOICTBEHHBIX MPOLECCOB
Tema 9.1. MRP/ERP cucremsl.

JlocTonHCTBa M HEeAOCTAaTKU cucTeM. 3apyOexHsbie u Poccuiickue ERP-cucremsi.

Tema 9.2. Apxurexktypa KHUC.

Tpebosanus, npenbsasisiemblie kK KMC. Beibop annapatHo-nporpammuoit miargopmsr KUC.

Pa3gen 10. OcuoBbl CALS-TexHo10THiA

Tema 10.1. 3agaun CALS-TexHo10TMiA.

Oranbl JKU3HEHHOTO LHKJIA W3JETUil U MPOMBIIIJICHHbIE aBTOMAaTU3UPOBAHHBIE CHCTEMBI.
OcHoBHble n0J10’keHNA U npuHIUNBEl CALS. ABTOMaTH3MpOBaHHBIE CUCTEMBI JIEJIONPOU3BOJICTBA.
VYrpasneHue npoeKTamu.

Tema 10.2. CALS-cTranaaprsl.

Crpyxkrypa crangaptoB STEP. CtanaapTel ynpaBieHUs: Ka4eCTBOM ITPOMBIIUIEHHONW MPOIYK-
uu. [Iporpammuoe obecneuenrie CALS-TexHOMOTU.

Tema 10.3. UuTerpanusi aBTOMaTHU3HPOBAHHBIX CHCTEM.

DNEeKTPOHHBIE CTPYKTYpa, MOAEIb U MakeT u3naenus. CepBUC-OPUEHTUPOBAHHAS APXUTEKTY-

pa.



[Ipu peanuzanuu AMCUUILUIMHBL (MOIYJISI) OPraHU3YETCsl MpaKTUYecKas MOJATrOTOBKA ITyTEM
MPOBECHUS NPAKTHYECKUX 3aHATHH, IPelyCMaTPUBAIOIINX YIacTHE 00YJaIOIIUXCS B BHIIOJTHEHUN
OTIENBHBIX AJIEMEHTOB PabOT, CBA3aHHBIX C OyaylIel MpohecCHOHATBLHOMN e TeNbHOCTBIO.

[TpakTHueckas HOATOTOBKA NPU M3YYEHUN AUCIMIUINHBI PEaT3yeTCs:

- HEMOCPEICTBEHHO B YHUBEpcHTETE ((hunmae);

6 IlepeuyeHb y4eOHO-MeTOANYECKOT0 o0ecreYeHusl Mo AUCHUILINHE
Jnst obecriedeHus pean3anuy IporpaMMBbl JUCUUIUIMHBI pa3paOdoTaHbl:

— MCETOAHUYECCKHUEC PCKOMCHOAIMU JIA 06yqa101u1/1xc>1 C OrpaHUYCHHBIMH BO3MOXHOCTAMU
310POBbS U HTHBAJINAOB I10 OCBOCHUIO IIPOTPaMMBbI JUCIUIIINHBI,

— MCTOAHUYCCKOC obecreyeHmne MHHOBAIIMOHHBIX (bOpM y‘le6HBIX 3aHIATUN U mpoH.

Meroauueckre MaTepHaibl 0 JUCHUILTHHE (MOAYIII0) M 00pa3oBaTeNbHOI porpaMMe B Iie-
JIOM TIpeCTaBJICHBI HAa O(UIIHAIEHOM caiiTe 00pazoBaTeIbHON opranu3anu (pasaen «CpeneHus 00
obpa3oBaTenbHON opranuzanumn» — Oopasosanue — OOpa3oBaTesIbHbIE IPOTPAMMBI).

7 ®OHBI OLIEHOYHBIX CPEJICTB MO0 ANCIUILJINHE

Jnist arTecTanuy 00yJaromuXxcsi Ha COOTBETCTBUE MX MEPCOHAIBHBIX JTOCTHKEHUH TTOATAITHBIM
TpeOoBaHUsM 00pPa30BATEIBHOM MPOrPaMMBI MO JUCHHUIUIMHE pa3paboTaHbl (OHIBI OILEHOYHBIX
CPEACTB, TIO3BOJIAIONINE OLCHUTH pPE3YyJbTaThl OOY4YeHUs (3HAHUS, YMCEHUS, HAaBBIKH) W
chopMmupoBaHHble ((HopMHUpPyEeMbIe) KOMIIETEHIUH.

Ot  (OHIBI BKIIOYAIOT TEOPETUYECKHE BONPOCH], THIIOBBIC IPAKTHYECKUE 3aJaHUs,
JoMaIliHue paboThl U MHBIE OIIEHOYHBIE MaTepHajbl, UCHOJIb3yeMble NPU MPOBEIECHUH IMPOLELyp
TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHON aTTECTAIHH.

@DOH/1bI OIICHOYHBIX CPE/ICTB MPEACTaBIEHbI B IPUIOKEHUU K pabodel mporpaMMe.

[Tpu HEOOXOAMMOCTH OOYHYAIOLIHECS C OTPAaHHUYECHHBIMI BO3MOXXHOCTSIMH 3/I0POBBSI U HHBA-
Tkl 00ECTIeYMBAIOTCS OLIEHOYHBIMU MaTepuaiaMH B OpMax, aJaTUPOBAHHBIX K OTPaHUYEHUSIM
WX 3JI0POBBsSI U BOCIIPHSTHS MHPOPMAIIUH:

nsa nuy ¢ HapyweHusMuU 3peHus:

— B II€YaTHOHN (popMe YBETUUYECHHBIM LIPUPTOM,

— B (OopMe AIIEKTPOHHOIO JOKYMEHTa,

— B (hopme aynuodaiina.

nsa nuy ¢ napywenusmu cryxa:

— B medatHo# dopwme,

— B (OopMe AIIEKTPOHHOTO JIOKYMEHTA.

Mnsa nuy ¢ napyuenusamMu 0nopHo-08UamenbHO20 annapama.:

— B Ie4aTtHo# dopme,

— B (hopme ANIEKTPOHHOTO JOKYMEHTA,

— B Qopme ayauodaiina.
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8 PecypcHoe obecnieueHune
IlepeyeHnb JuTepaTyphl

OcHnoeHnasn yuedonas tumepamypa

. Axynosud, JI. M. OCHOBBI aBTOMaTU3UPOBAHHOI'O IPOEKTUPOBAHUS TEXHOJIOTMUECKUX MPOLIEC-
COB B MallIMHOCTPOEHUH : yueOHoe nocooue / JI. M. Akynosuy, B. K. lllener. — Mwunck : Ho-
Boe 3HaHue ; Mocksa : UHOPA-M, 2020. — 488 c. : mi1. — (Briciiee obpaszoBanue). - ISBN
978-5-16-009917-0. - Tekcr : anexTponnsii. - URL:
https://znanium.com/catalog/product/1109569 (nara o6pamenus: 04.05.2023). — Pexxum gocry-
Ta: 1o MOJAIHUCKE.

CucreMbl ynpaBlIeHUs] TEXHOJIOTUYECKUMU TPOIleccaMi U MHPOPMAITMOHHBIE TEXHOJIOTHH :
VYuyebnoe nocodbue / B. B. Tponenko [u ap.]. - 2-e uza.,ucmp. u goim. - M. : FOpaiir, 2018. - 136¢.
: un. - (bakanaBp. Axagemuueckuii kypc). - ISBN 978-5-534-04910-7.

CucreMsbl ynpaBieHUs! TEXHOJIOTUYECKUMU MpoIleccaMy U HHGOPMAIMOHHbBIE TEXHOJIOTHUH :
yaeOHoe mocobue s By3oB / B. B. Tponenko, B. K. ®enopos, A. U. 3abyackuii, B. B. Ko-
MEHJIaHTOB. — 2-€ U3/., ucIp. u non. — Mocksa : U3garensctBo IOpaiit, 2023. — 136 ¢. —
(Bricmiee oopazoBanme). — ISBN 978-5-534-09938-6. — Texkct : anexkrponnsiii // O6pa3osa-
tenbHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515149 (nara oOpamieHus:
12.05.2023).

. Jenucenko, B.B. KomnbioTepHoe ynpaBieHUEe TEXHOIOTUYECKUM MPOIIECCOM, IKCTIEPUMEHTOM,
obopymnoBanuem. — M.: Topstaas muaus-Tenexom, 2009. — 608 c.: wr.

. MBmun, B.I1. CoBpeMeHHasi aBTOMAaTHKa B CUCTEMaX yIPaBICHUS TEXHOJIOTUYECKUMU MPOIIeC-
camu : Yueonoe nmocobue / B. I1. Usmun, M. 1O. [lepyxun. - M. : UHOPA-M, 2016 . - 400 c. :
ui. - ISBN 978-5-16-005162-8.

WemmuH, B. I1. CoBpeMeHHAst aBTOMATHKA B CHCTEMAaX YITPABJICHUS TEXHOJIOTHYSCKUMH ITPOIIeC-
camu : yueOHuk / B.I1. UBmuH, M.YO. Ilepyxun. — 3-e uzf., ucnp. u gon. — Mocksa : TH-
®OPA-M, 2022. — 407 c. : nn. + [Jon. marepuansl [DneKTpoHHbIH pecypc]. — (Bricmiee oOpa-
3oBanue: Creruanuter). — DOI 10.12737/1216659. - ISBN 978-5-16-016698-8. - Tekcr :
anextpoHHsId. - URL: https://znanium.com/catalog/product/1863813 (nata oOpaienus:
29.04.2023). — PexxuM 0CTyMa: 10 MOAIHUCKE.

Jonoanumenshan yuedonan aumepamypa

. KonmakoB A.M. CAIIP TexHomormdeckux mporeccoB: YueOnuk., A.M. Konmakos. - 2-e u3.
crep. - M.: U3narensckuii neHTp «Axagemus», 2008. - 272 c.: uin.

Ouccon I'. u [Tnanm JIx. LludpoBrie crucTeMbl aBTOMAaTHU3alMU U YIIPABICHUS. - 3-€ U3/, Iepe-
pab. u gom. - CIIO6.: Heckuit luanexr, 2001. - 557 c.: un.

. Henmomusimuii, O. B. [IpoekTupoBaHre CEHCOPHBIX MUKPOMPOILIECCOPHBIX CUCTEM YITPABIICHHUS :
moHorpadus / O. B. Henomusmmid, E. A. BeiicoB. - KpacHosipck : Cubupckuii denepanbHbIit
yH-T, 2010. - 149 c¢. - ISBN 978-5-7638-1985-4. - Tekcr : snekrponHbii. - URL:
https://znanium.com/catalog/product/442126 (mara o6pamenus: 04.05.2023). — Pexxum nocty-
Ia: 1o MOAIHUCKE.

o [lepuoauyeckue n3xaHus

1. AkxrtyanbHble MpoOJIeMbl B MAIIMHOCTPOCHUHU: HAYYHO-TEXHUUYECKUH M MPOU3BOJICTBEHHBIH
xypHan / Yupeaurens: ®I'BOY BO «HoBocubupckuii rocyaapcTBEHHBIH TEXHUYECKUI
yauBepcuret». — HoBocubupck: HI'TY. — XKypnan Bbixoaut 2 pasza B rof. — OCHOBaH B
2014 romy. - ISSN 2542-1093. - Tekct: amekTpoHHBIA. [loJHBIE STEKTPOHHBIE BEPCHH
cTaTeil JOCTYIHBI B OTKPBITOM JIOCTYIIE Ha caiiTe xypHauna: https://journals.nstu.ru/machine-
building

2. llpuxnannas unpopmaruka / Yupeaurenb: MOPIIY «Cuneprus»; ria. pea. dmu MM, —
MockBa. MOITY «Cuneprus» — XKypHan Berxonut 6 pa3 B rog. — OcnoBan B 2006 roxy. —
ISSN 1993-8314 . — Tekct : anekTpoHHbIN. [loMHBIE S7IEKTPOHHBIE BEPCUU CTaTel KypHaIa
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JOCTYITHBI o MHOIIINCKE Ha cayire «East Viewy:
https://dlib.eastview.com/browse/publication/66410/udb/12

3. MexarpoHuka, aBTOMaTHKa W pPOOOTOTEXHHMKA: HAYYHO-OOpa30BATENbHBIA KypHANT /
VYupenurens: UII XKyxosa E.B.; ri. pen. Xykos U.A. — Canxr-Ilerepoypr: HULL MC. —
Kypnan Beixonut 2 paza B roa. — OcuoBan B 2017 romy. - ISSN: 2541-8637. — Tekcr:
31eKTpOHHBIN. [loJIHBIE JIEKTPOHHBIE BEpCUM CTaTEH JOCTYIHBI B OTKPHITOM JOCTyIE Ha
caiite xypHaia: http://srcms.ru/mair.html

4. PoOoToTexHMKa ¥ TexHUYecKas kuOepHeTuka: HayuyHo-TexHWMYecKuWd KypHal. /
Yupenurtens: [ITHUM onbITHO KOHCTPYKTOPCKUIT HHCTUTYT POOOTOTEXHUKH U TEXHHUYECKOM
kubepHetuky; 1. pea. Jlomora A.B. CI16.: HHUUW PTK. — Xypuan BerxoauT 4 pasza B TOJ. -
OcnoBan B 2013 1. - ISSN: 2310-5305 — Tekcr : HENMOCpPEACTBEHHBIN (MOINKCKA Ha
reyaTHOE U3JaHue)

o [lepeuens pecypcoB HHGOPMANHOHHO-TEJEKOMMYHUKAIIMOHHOI ceTH « AHTEpHET»

dnekmponno-oudbnuomeynvie cucmemol u 06a3vl OAHHHIX

OBC «Znanium.comy: https://znanium.com/

OBC «Jlanby: https://e.lanbook.com/

OBC «lOpaiit»: https://urait.ru/

OBC «YHuBepcuTeTcKas 6ubnnorexa oHmaitmy»: https://biblioclub.ru/

Hayunas snexrponnas oudiaunoreka (PYHOB) «eLIBRARY.RUy»: http://elibrary.ru

Hanmonanwshas anexkrponnas 6udnuoreka (HObB): http://H36.pd/

ba3bl qanHBIX poccuiickux xypHanoB komrnanun «East Viewy: https://dlib.eastview.com/

Hayunblie nouckogwte cucmemol

1. ArXiv.org - Hay4YHO-TIOMCKOBAas CUCTEMa, CICIHAIM3UPYETCS B 00JACTAX: KOMIBIOTEPHBIX
HayK, acTpou3uku, puU3nKu, MaTeMaTHKH, KBAaHTOBO# Ouostoruu. http://arxiv.org/

2. Google Scholar - momckoBas cuctema 1Mo Hay4HOW JHMTepaType. BKirouaeT cTaThu KPYITHBIX
HAYYHBIX M3/1aTEIbCTB, APXUBBI MPETIPHHTOB, MYOJHKAIINN HA CaiTaX YHUBEPCUTETOB, HAYYHBIX
o0I1IeCTB ¥ APYTrUX HAy4HBIX opranu3anuii. https://scholar.google.ru/

3. SciGuide - HaBuraTOp MO 3apyOEKHBIM HAYYHBIM DJICKTPOHHBIM PECypcaM OTKPBITOTO JOCTYIIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi

Ipogpeccuonanvusie pecypcot cemu «nmepnemy,

1. OrtkpsiToe oOpazoBanue https://openedu.ru/

NookrwnpE

e [lepeyenb WHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3YeMbIX MPH OCYIIECTBJIEHUH
00pa30BaTeILHOIO npouecca, BKJIIOYast NporpaMMHoe obecneyeHmue,
HH(OPMaLMOHHBbIE CIIPABOYHbIE CUCTEMBI (1pu HeobXo0umMocmu)

[TpoBeneHme JIEKIIMOHHBIX 3aHSATUN MPEANoiaraeT UCHOIb30BaHNE KOMIUIEKTOB CaiioB U
IIPOrpaMMHBIX IIPE3EHTALMN 10 paCCMATPUBAEMBIM TEMaM.

[TpoBeneHne MpakTUUECKUX 3aHATHH MO AUCUUIUIMHE MPEANoaraeTcsl UCIoJIb30BaHUE CIie-
[UAJIM3UPOBAHHBIX AyJAUTOPHI, OCHALIEHHBIX MEPCOHATBHBIMH KOMITBIOTEpAMH, 00bEAMHEHHBIMU B
JIOKQJIbHYIO CETh M UMEIOILIUX JOCTYT K pecypcaM riaodanbHoi ceth HTepHeT.

Jlnis BBITTOJTHEHMSI 3aJaHUI CaMOCTOSITENIbHOW MOJTOTOBKM 00yvaroIuecs: 00ecrneurnBaloTCs
JUTEPaTypoi, a Takke B OINpeleIEHHOM MOPSAKE MOTYT MOJy4aTh JOCTYH K MH(DOpPMAMOHHBIM
pecypcam MHtepHera.

Jucnunimza obecriedeHa HEOOXOAUMBIM MIPOTPAMMHBIM 00€cIiedeHHEeM, KOTOPOE HaXOIUT-
csi B cBOOOAHOM foctyrie (mporpammbl Open office, cBoOoHas MHIIeH3Us, KO A0CTyIa He Tpedy-
eTcs).

B ¢ummane «IIpoTBHHO» rocynapcTBEHHOTO yHHUBEpcuTeTa «/[yOHa» co3maHbl yCiaoBus A
o0yueHMs JIOAEeH ¢ OrpaHWYEHHBIMH BO3MOYKHOCTSIMM: MCIIOJB30BaHME CIELMAIbHBIX 00pa3oBa-
TEJIHBIX MPOrPaMM U METOJIOB 00ydYeHUs, CEeIUaIbHbIX YYeOHUKOB, yUEeOHBIX MMOCOOHMMA U TUIaK-
TUYECKUX MATepUaIOB, CIELUATIbHBIX TEXHUUECKUX CPEICTB 00Y4YEHUsI KOJUIEKTUBHOIO U MHIUBU-
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IyalbHOTO TIOJH30BAHUs, PEIOCTABICHUE YCIYT acCUCTEHTA (TIOMOITHHMKA), OKA3bIBAIOIIUM 00Y-
YAIOIUMCS HEOOXOAUMYIO TEXHUYECKYIO TOMOIIb, 00ecreueHre JJOCTYIIA B 3aHUsI OPTaHU3AIHH.

Hmeercst yHUBEpCaIbHOE CPEJICTBO IS MOAbEMA U TIEPEMEIICHISI HHBATHTHBIX KOJISICOK —
nasgyc-tuiatgopma CKIaHOH.

KommbroTepHblie kiacchkl 000py1oBaHbl cTonaMu uist uHBauaoB ¢ JILI, Taxxke 31eck 060-
pynoBanel paboune wmecta ansd aun ¢ OB3: ycTaHOBNEHB CHENMANIbHBIA MPOrPaMMHO-
TEXHOJIOTUYECKUN KOMILJICKC MO3BOJISIONIMNA padOTaTh HA HUX CTYJCHTaM C HapyIIEHUEM OIOPHO-
JIBUTATEIBLHOTO arapara, C1aboBUASIINUM U cinabocubimanumM. IMeroTcst TapHATYPhl KOMIIAKTHBIE,
OecripoBoIHAs KJIaBHaTypa C OOJIBIIMMH KHOIKaMH, OECIPOBOIHON KOMITBIOTEPHBIH JKOCTHK C
IBYMsI BBIHOCHBIMH KHOTIKaMH, OCCIIPOBOJHON pecupBep, OecrnpoBOAHAs BBIHOCHAS — OoJbIIas
KHOTIKA, TOPTATUBHOE YCTPONCTBO JIJISl UTCHHS TIEYaTHBIX MAaTCPUAIIOB.

CrennanbHble yUeOHUKH, YI€OHBIC TOCOOHS M TUAAKTHICCKHE MAaTEPHUAIIbl, B TOM YHCIIE B
(dhopmaTte nmevaTHbIX MaTepuaoB (KpymHbIN mpudT wim ayauodaiiiel) umerores B ObC, Ha KOTO-
pble moanucad Quirai.

Hanuuwue Ha caliTe cipaBOYHON MHPOPMAIIUU O PACITUCAHUN YUCOHBIX 3aHSATHIA B aanTUPO-
BaHHOH (opMe JAOCTYIMHOHN T OOYYArOIIMXCSl C OTPAHHMYECHHBIMA BO3MOXHOCTSMU 3JI0POBBS, SIB-
JISTFOIIMXCSI CIICTIBIMU WU CIIA00BUISIIIIAMH.

¢ Onucanue MATEPUAJBLHO-TEXHHYECKOH 0a3bl
Komnerorepnsiit kinace (15 1K) (o6opynoBanue B COOCTBEHHOCTH).

OOyuaromiyecs U3 YMCIIa WHBAIKUJOB M JIUI] C OFPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
MOTYT UCIOJIb30BaTh CIEHUAIM3UPOBAHHOE IPOrPaMMHOE U MaTepUaibHO-TEXHUUECKOe obecrede-
HUE:

— oOyyaromuecs ¢ HapyII€HUIMH OIOPHO-/IBUTaTENIbHOTO anmnapara npu HeoOX0JUMOCTH MO-
I'YyT MCIOJIb30BaTh AaJalTHBHbIE TEXHUYECKHE CpPEACTBA: CIELMaIbHO O00O0pYIOBaHHBIE
JOKOWCTUKH, YBEJTMUEHHbIE BBIHOCHBIE KHOTIKH, KJIAaBUATYPbI C OOJIBIIMMHU KJIaBUILIAMHU.

— oOyuaromuecsi ¢ OrpaHUYEHUSAMH I10 3PEHHI0 MOTYT HPOCIYIIaTh JOCTYIHBIM ayauomare-
pHa UM IPOYUTATh TEKCThI, YBEIUUMB IIPU(PT HA dKpaHE MOHUTOpPA KOMIIbloTepa. Peko-
MEHJIyeTCsl UCIOJIb30BaTh KPAaHHYIO JYIy U JAPyrue BU3YyaJbHbIC BCIIOMOIaTENIbHbIE CPEl-
CTBA, YTOOBI U3MEHUTH IIPUPT TEKCTA, MEKCTPOUHBIN MHTEPBAJ, CAHXPOHU3ALUIO C PEYBIO
U T.J., IPOrpaMMbl 3KPAaHHOTO JOCTyHa (CKPpUHPHUAEPHI sl MPOUYTEHUsI TEKCTOBOW HH(OP-
MalUy 4Yepe3 CUHTE3UPOBAHHYIO pedb) W/WIN BKIIOYUTH (YHKIHUIO «3KPAHHOTO AMKTOPa»
Ha TIEPCOHAILHOM KOMIIBIOTEPE C ornepannonHoii cucremoir Windows 7, 8, 10.

— oOyyaromuecs € OrpaHMYEHUSMU II0 CIyXy MOTYT BOCIIOJIb30BAThCA KOMITBIOTEPHOM
ayJJMOTapHUTYPOM MpHU MPOCTYIIMBAaHUKM HEOOX0AUMON MH(OpManuu U MOpTATUBHOM HH-
nykuuonHo# cuctemoit cepuun «MCTOK».

[Tpu HeoOXoAMMOCTH OOy4aroLIHecs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 310POBbSI U HHBA-
JUBI 00ECTIEYMBAIOTCS MTEYaTHRIMU U (MJIH) DJIEKTPOHHBIMU 00pa3oBaTeIbHBIMU pecypcamu (o0pa-
30BaTeNbHas Mporpamma, yuyeOHble mocodus u zp.) B popMax, aJanTUPOBAHHBIX K OrPaHUYCHUSIM
WX 3JI0POBbBSI U BOCIIPHSTHS MHPOPMAITUH:

Jlnist a1 ¢ HapyIIEHUSIMH 3pEHUS:

— B Ie4yaTHOU (opMe yBeIMYEHHBIM HIPUPTOM,

— B (hopMe TEKTPOHHOTO JJOKYMEHTA,

— B (popme ayauodaiina.

JUnist U1 ¢ HapyIIEHUSIMH CTyXa:

— B Tie4aTHOU (hopme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

Jlist mun ¢ HapyeHUsIMH OIIOPHO-/IBUTaTEeNIbHOTO arnapara:

— B IIEYaTHOH (opme,

— B (hopMe EKTPOHHOI0 JJOKYMEHTA,

— B (opme aynuodaiina.
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IIpunoxkenne x pabouelt mporpaMmme TUCIUTUTHHBI
(I)OHHBI OLICHOYHBIX CPEIACTB

B pesynbraTe OCBOCHHS AUCHMILIUHBI «HTErpUpPOBAHHBIE CHUCTEMBI NMPOEKTUPOBAHUS U
YIpaBJICHUS» MPOrpaMMbl OakajaaBpoB 1o HampasieHHto moarotoBku 15.03.04 «ABromartuzarus
TEXHOJIOTHYECKUX TPOIECCOB W MPOU3BOJCTB» C YY4E€TOM HAIMPABICHHOCTH OaKaJlaBpPCKOH TMpo-
rpaMMbl — «ABTOMATH3aIUsI TEXHOJIOTMYECKUX TPOIIECCOB U TPOM3BOJICTBY BBITYCKHHUK JIOJIKCH
001a/1aTh CJIETYOIIMMHA KOMITETECHITHSIMHU:

Komnerennus YK-1. - Cioco0GeH ocyiecTBIsATh NOUCK, KpUTUUYECKUI aHAIN3 U CUHTE3 UH-
(dbopmanuu, NPUMEHATh CUCTEMHBIH IMOAXO0[ UIsl pELLICHHsI TOCTABIEHHBIX 3a/1a4.

Komnerenmus IIK-3. - CnocobHOCTh pa3pabaTbiBaTh pabouuii MPOEKT THOKUX MPOU3BOJI-
CTBEHHBIX CHCTEM B MAIIMHOCTPOSHUH U OCYIIECTBIIATH BEIOOP MPOTrPAMMHOTO OOSCTICUCHUS IS
CHCTEMBI YIIpaBIJICHHsI THOKHUMHU TIPOU3BOJICTBEHHBIMU CHCTEMaMHU

Onucanue nokasareJsieil M KpuTepueB OLlCHUBAHUSI KOMIIETEHIMI, 2 TAKKe IIKAJI
OLlEHUBAHUS

Komnerennus YK-1. - CiocodeH ocymecTBIsATh NOMCK, KPUTHYECKHI aHAJIHU3 M CHH-
Te3 HHPOPMALMHU, IPUMEHATH CUCTEeMHBbIH MOAXO0/ 1JIsl pellleHUs] MOCTABJIEHHBIX 3a/1a4.

Komnerennus I1K-3. - CnocodHocTh pa3padarbiBaTh padounii NpoeKT rudKUX MpPou3-
BOJACTBEHHBIX CHCTEM B MAIIMHOCTPOCHMH M OCYHIECTBJISITH BHIOOP NMPOrpaMMHOro odecre-

YCHUA 1JIdA CUCTEMbI YIIPABJCHUS THOKHMH NMpoOnU3BOACTBEHHLIMU CHCTECMaMMU.

VHIAKATOP JIO KPUTEPUU OHEHUBAHUS
CTHKEHMSI PE3YJbTATA OBYUEHUS
10 MPAKTHKE
KOMIIETEHIIUHA
1 IINIKAJIA oneHnBaHus
(Ko 1 HAMMEHOBAHUE)
1 2 3 4 5)
E€MOHCTPHPY- E€MOHCTPHPYET
A ThHpy A PHPY Jemonctpupyer
€T YaCTUIHOE JIOCTATOYHO JemoHcTpupyer
. . cBOOO/IHOE U
YMCHUE TIPU- yCTOHYHBOE yCTOHYHBOE
YBEpEeHHOE
MEHSTh METO- YMEHHE TPH- YMCHHE TIpUMeE-
YMCHHE TIpUMe-
JIIKY TTOHMCKA, MEHSTH METO- HATh METOJJUKU
HSTh METOJTUKU
VK-1.3. Ocyuiectisier cbopa u oOpa- JIAKH TIOHCKa, MoWcKa, coopa u LHoHCKa. cGopa I
TIOUCK MH(OPMAIHHN JUIs 6otku nHpOp- | cOopa u odpa- 00paboTKH MH- » CO0P
. OtcyTcTBHE 00paboTKH MH-
pelleHns MoCTaBICHHON MCHIS Maluu 1o pa3- | 60Tku uH OP- dhopmanuu 1o (bopMatH 1o
3a[1a4u 110 Pa3THIHBIM y JIMYHBIM THIIAM | MAIliH 110 pa3- Pa3IMIHBIM aBIJ)TI/I‘IHBIM
THIIAM 3aMPOCOB 3aMpoCoB. JIUYHBIM THIIAM | THIAM 3aIpo- IT)I/maM sa1o
3arpoCoB. COB. p
COB.
Homnyckaer
MHO>KECTBEH- OIyCKaeT OT- He nonyckaer
Homy Aoy He nomyckaer
HBIC TPYOBIE JIeNIbHBIC HETPYy- | OIIHUOOK.
OIIUOOK.
OIINOKH. Oble OIMIMOKH.
VK-1.4. I1pu obpaboTke Hemonctpupy- | Jemonctpupyer | JemoHcTpupyer | JeMOHCTpUpyeT
UHPOPMALIUHU OTIINIACT Orcyrersme | CF HacTHIROC JIOCTATOYHO YCTOHYHBOE cBOOOIHOE U
(akThl OT MHECHUH, UHTEP- I\?I/CHI/IH YMCHUE rpa- YCTOHYHBOE YMCHHE Tpa- YBEpEHHOE
MIpeTaIyii, OLCHOK, (op- y MOTHO, JIOTWY- | YMEHHE Ipa- MOTHO, JIOTHY- YMEHUE rpa-
MHpPYET COOCTBEHHBIC HO, apTyMeH- MOTHO, JIOTHY- HO, apTYMEHTH- | MOTHO, JIOTHY-
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MHCHUS U CY>XAEHUsL, ap- TUPOBAHO HO, apr'yMEHTH- | poBaHO (JOPMH- | HO, ApTYMEHTH-
TYMEHTUPYET CBOU BBIBO- (dopmupoBath poBano ¢opmu- | poBaTh cO0- poBaHo popMmu-
JIbl ¥ TOUKY 3pEHUS COOCTBEHHBIE poBath co0- CTBEHHBIE CYX- | pOBaTh cOO-
CYX/EHUS U CTBEHHBIE CYX- | JAEHUS U OLICH- CTBEHHBIE CyXK-
OLICHKU. JICHUS U OLICH- KH. JICHUS U OLICH-
KH. KH.
Honyckaet Homyckaer ot- He nomyckaer He nomyckaer
MHOKECTBEH- JIeNbHBIC HETPY- | OIIHOOK. OIHOOK.
HBIE TPYOBIE OBle OMmMOKH.
OIITNOKH.
Hemonctpupy- | JdemoHcTpupyeT
€T YaCTUYHOE JIOCTaTO4YHO Hemonctpupyer | JlemoHCTpUpyeT
yMEHUe Kpu- yCTOHuuBOE YCTOHYHBOE cBOOOHOE U
TUYECKH Olle- YMEHHE KPUTH- | yMEHUE YMEThb | yBEpeHHOE
HUTH JOCTOHUH- YCCKH OLICHUTH KPUTHUYICCKU YMEHUE KPUTU-

CTBa U HCIO-

JOCTOHMHCTBA U

OLCHUTH JOCTO-

YCCKH OLICHUTH

YK-1.5. PaccmaTpuBaet u CTaTKM NpeJJia- | HeJOCTATKU WHCTBAa U HEIO- | JOCTOMHCTBA U
npeanaraeT BO3MOXKHBIE raeMoro peiie- | MpeajaraeMoro | CTaTKW Mpejyia- | HelIOCTaTKH
BapHAaHTHI PEIICHUS T10- OTCcyTCTBHE | HUS, BEIIBHYTH | PEIICHHS, BBI- raeMoro peime- | mpeiaraeMoro
CTaBIICHHOH 3a/1a4H, OIe- YMEHHUS AIbTePHATHB- JIBUHYTH aJIb- HUS, BEIIBUHYTH | PEUICHUS, BEI-
HUBAs UX TOCTOWHCTBA U HBIA IOAXOM K | TepHATUBHBIH aITbTePHATHB- JIBUHYTH aJlb-
HETOCTATKH PpelIeHuIo 3a- MOJTXOM K pe- HBIH TIOAXO[ K TEPHATUBHBIHA
Jauu. IICHUIO 33/1a4M. | PELICHUIO 33/1a- | MOAXOI K pe-
YH. IICHHUIO 3a/1a4H .
Honyckaer Jomyckaer oT-
MHOKECTBCH- JIeNIbHBIC He- He nomyckaer He nomyckaet
HBbIE TpyOBIe rpy0Oble ommuo- OLINOOK. OLIMOOK.
OIITHOKH. KH.
He 3naeT nnu Xopo1o 3HaeT
VY nosnerBopu- JlemoHCTpUpY-
3HaeT ci1abo COBpPEMEHHBIE
TEJNBHO 3HAET €T cBOOOIHOE U
COBpPEMCHHBIC MIPOTPaMMHBIC
COBpPEMCHHBIC yBepeHHOE 3Ha-
MIpOTpaMMHEIE Cpemsl s
MIPOTPaMMHBIC HHUE COBPEMECH-
CpeIpl IS YIpaBICHUS
Cpemsl s HBIX TIPOTPaMM-
yIpaBICHU THOKHUMH TIPO-
YIpaBICHUS HBIX CpeIl IS
THOKAMU TIpO- H3BOJICTBEH-
OTtcyTcTBHE THOKHUMHU TIPO- YIpaBICHUS
W3BOJICTBCH- HBIMH CHCTE-
3HAHUS H3BOJICTBEH- THOKHUMU MPO-
HBIMH CHCTE- MaMH.
HBIMHU CHUCTE- W3BOJICTBEH-
MaMH.
MaMHu. HBIMHU CHUCTE-
MaMH.
Honyckaer Jomyckaer oT-
Jonyckaer no-
MHOECTBECH- JIeNIbHBIC HEe-
CTaTOYHO CEPb- He nomyckaet
HBIE TPYOBIE rpyObIe ommo-
€3HBIC OIIHOKH. OIIHOOK.
[IK-3.2. IIpoBoaut aHa- OLINOKH. KH.
JIN3 CYIIECTBYIOMIMX MPO- Hemoncrpu- Hemonctpupyer | demoHcTpupyeT | JleMoHCTpupyeT
TpaMMHBIX Cpe] IS pyer JacTuy- JIOCTAaTOYHO yCTOHYHBOE cBOOOIHOE U
yIpaBJICHUS THOKHUMU HOE YMEHUE yCTOHYHBOE YMCHHE BBIOU- YBEpEeHHOE
MIPOU3BOJICTBCHHBIMH CH- BEIOMpATH MIPO- | YMEHHE BBIOU- patb mpo- YMCHHE BBIOU-
CcTeMaMu rpaMMBI Ha patb mpo- rpaMMBbI Ha patb mpo-
SI3BIKAX TPO- rpaMMBbI Ha SI3BIKAX TPO- rpaMMBbI Ha
rpaMMHpOBa- SI3BIKaX TPO- rpaMMHPOBa- SI3BIKAX TPO-
HUS BBICOKOTO | TpaMMHpOBa- HUS BBICOKOTO rpaMMHpOBa-
OBHSI, HUS BBICOKOT'O OBHSI, HUS BBICOKOT'O
Orcyretsue 1}315161/1 a,TB pu OBHSI; 1}3]51614 a’TI) npu OBHS;
yMeHHs P Y yp ; p P yp ;

KIIaJHbIE TaKe-
TBI IIPOrPaAMM
JUIs pa3pabor-
KU YIPaBJISIO-
[IUX IPOrpamMM
IS THOKUX
MIPOU3BO/I-
CTBEHHBIX CH-
CTEM.

BBIOMpATH MPH-
KJIaJJHbIE TIaKe-
TBI TIPO-PaMM
JUIsl pa3paboTKu
YIPaBISFOLIUX
HpOrpamMM JJIst
THOKHX MIPOM3-
BOJICTBEHHBIX
CHCTEM.

KJIaJIHbIE TIaKe-
TBI IPOTPaMM
JUIsl pa3paboTKu
YIPaBISFOLIUX
HpOrpamMM JJIst
THOKHX MIPOM3-
BOJICTBEHHBIX
CHCTEM.

BEIOMpATH PH-
KJIaJHbIE TaKe-
TBI IPOTPaMM
JUIsl pa3paboTKu
YIPABIISIONIUX
HPOrpamMM JJIst
THOKHX ITPOU3-
BOJICTBEHHBIX
CHCTEM.
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Honyckaer

Jomyckaer oT-

He nonycxkaer

He nonyckaer

MHOKECTBCH- JIeNIbHBIC He- OIIUOOK. OIIUOOK.
HBbIE TpyOBIE rpy0Oble ommo-
OIINOKH. KH.
HemoHncTpu-
pyer JacTuy- JleMoHCTpHpYeT
HOE yMEHHE OCTaTOYHO E€MOHCTPHUPYET
Y socta Hemonctpupyet A PHPY
pa3pabaTbIBaTh | yCTOWYIHBOE . cBoOOIHOE U
TIPABIIIOIINE MEHHE pa3pa YCTOMTHBOC BEPECHHOE
yup y pasp YMeHHe pa3pa- yBep
TIPOTPaMMEBI OaTeIBaTH yMeHHe paspa-
OaTeIBaTH
JUTS THOKUX YIPaBIIIONIIEC OaTbIBaTH
YIPaBIIIONIIEC
TIPOU3BOI- TIPOTPaMMBI IS YIPaBIIIONIIE
OtcyTtcTBHE MPOTPaMMBI JUIS
CTBCHHBIX CHU- THOKUX MPOU3- MPOTPaMMBI JUISI
YMCHUS THOKUX MPOU3-
CTEM. BOJICTBCHHBIX THOKUX MPOH3-
BOJICTBCHHBIX
CHCTEM. BOJICTBECHHBIX
CHCTEM.
CHCTEM.
OITyCKaeT OITyCKaeT OT-
Hlomy Homy He nonyckaer
MHO>KECTBEH- JIeNbHbIE He- - He nomyckaer
HBIC TPYOBIE rpyObIe ommo- ' OIHUOOK.
OIINOKH. KH.
[IK-3.3. OcywecTBiser
HemoHcTpu- Jemonctpupy-
HarHeatiie fMporpam JUit eT yIOBJIe €T XOPOIIHit JlemoHCTpH JlemoHCTpH
CHCTEM YIIpaBICHHS THO- pyery . p pHpy pHpYy
TBOPUTEIHHEIN | YpOBEHBH Bia- €T BBICOKHI €T cBOOOHOE U
KHMH TPOU3BOICTBECHHbI-
ypOBEHb BJIa- JICHUS] HaBbIKA- | YPOBEHb BJa- yBEpPEHHOE Blla-
MU CUCTEMaMHU
JICHUSI HaBbI- MH HCIIOJIB30- JICHUS] HaBbIKA- | JICHUE HaBbIKa-
KaMU HCIIOJTb- BaHMs MPHIAL- | MH UCIIOJIB30- MU UCIIOJIB30-
30BaHUs MPHU- HBIX MTAKETOB BaHUs MPH- BaHUs MPH-
KJIaJHBIX [IaKe- | MPOrpaMM Jyis KJIaJHbIX MaKe- | KJIaJHbIX MaKe-
TOB IIPOrpaMM | pa3paboTKu TOB MPOTpamMM TOB MPOrPamMM
Orevremsue | ™ pa3paboT- | YIpaBISTIOLINX U pa3paboTKH | I pa3paboTKu
an;[eHHﬂ KH yTIPaBIIAIO- | TPOTpaMM YIPaBJISFOIINX YIPaBISFOIINX
OIUX TPOTPaMM | JUTA THOKUX poTrpaMm porpamMm
JUTS THOKUX TIPOU3BO/I- IUTSI THOKUX JUTS THOKUX
TIPOU3BO/I- CTBCHHBIX CH- TIPOU3BO/I- TIPOU3BO/I-

CTBCHHBIX CHU-
CTCM.

Honyckaer
JIOCTATOYHO
CepbE3HbIC
OIIMOKH.

CTEM.

Jomyckaer oT-
JIeJIbHBIC He-
rpyOsIe ommo-
KH.

CTBCHHBIX CH-
CTEM.

He nonyckaer
OIIHIOOK.

CTBCHHBIX CH-
CTEM.

He nonyckaer
OIIMOOK.

[Ipu GannpHO-PEHTUHIOBON CHUCTEME BCE 3HAHUS, YMEHUS M HaBBIKU, IPUOOpETaeMbIe CTY-
JICHTaMH B pe3yJIbTaTe U3yYeHUs AUCLUUIUIMHBI, OLEHUBAIOTCS B Oaax.

Onenka kayecTBa pabOThl B pEHTHHIOBOI cHcTeME SBJISETCS] HAKOMUTEIBHOW U UCIOJb3Y-
eTcs JJIs1 OLlEHUBAHMS CUCTEMHON pabOThI CTYZECHTOB B TEUEHUE BCETO Mepro/ia 00ydeHusl.

[To utoram paboThI B ceMecTpe CTYJAEHT MOXKET MOTyuuTh MakcuManbHo 70 6annos. MToro-
Bo popMmoit koHTpoJst B | X cemecTpe siBisieTcs dk3amMeH. Ha sk3aMeHe CTyJIeHT MOXET HaOpaTh
MakcuMaiabHO 30 OGaioB.
B teuenue X cemecTpa cTyeHT MOXKET 3apaboTaTh OAJIIBI 3 CJIETYIONTNE BUJIBI padoT:

Ne Buna paboTst Cymma 6aiioB
AynuTopHble 3aHATHS (TIOCelIeHuE) 55
2 CamocrosTenbHas padora 15
HWroro: 70

Ecnu Kk MOMEHTY OKOHYaHHs ceMecTpa CTyJeHT Habupaet oT 51 1o 70 GayuioB, TO OH MOIY-

YaeT JOMyCK K SK3aMEHY.




Ecnm cTyneHT k MOMEHTY OKOHYaHUs ceMecTpa Haoupaet ot 61 1o 70 6amioB, To OH MOXET
IOJIYUUTh aBTOMATUYCCKYIO OLICHKY «YIOBJICTBOPUTCIILHOY. HpI/I KCJIIaHUH ITOBBICUTH CBOIO OLICH-
KY, CTyJICHT UMEET MIPAaBO OTKA3aThCs OT aBTOMATUYECKOM OIICHKH U C/IaTh SK3aMEH.

Ecnu cTynent He HaOpan MUHMMaIbHOTO 4yHcia 6amioB (51 6aur), To OH HE MOIyYaeT J0-
MyCK K 9K3aMEHY.

CoOTBETCTBHE PEHTHHIOBBIX 0AJUIOB M aKaJEMUYCCKHX OIEHOK dK3aMeHa
OO6mras cymma

0asuioB 3a ce- Hrorosas omeHka
MECTP
86-100 OTIu4YHO
71-85 Xopo1io
51-70 Jlomyck K 9K3aMeHy

B TOM YHCJIE:
61-70 | BO3MOXHOCTB OJTYYEHUS] aBTOMATHICCKON OIICHKHU «YIOBJICTBOPUTEIIHHO
51-60 ToJIbKO JTONYCK K 9K3aMEHY
0-50 * HeynoBiieTBopuTenbHO (CTYACHT HE IONYIIEH K 9K3aMEHY)

[Iporienypa olCHUMBaHHS pPE3yJbTaTOB OOYYCHHS HMHBAIHMIOB W JIUI[ C OrPaHHYCHHBIMH
BO3MO)KHOCTSIMH 37I0POBbSI 10 AHMCUUILUIMHE TpeIyCMaTpuBaeT NpeAoCTaBIeHUe HH(POpMALUU B
¢dbopmax, aganTUPOBAHHBIX K OTPaHUYCHUSIM UX 30POBbS U BOCIIPHUITUS HHPOPMAITHIH:

— B TIICUYaTHOU ¢opme,
— B IIeYaTHOM (hopMe YBEIMYCHHBIM HIPUPTOM,
— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA.

JlaHHBI TEepeYeHb MOXET OBITh KOHKPETH3HUPOBAH B 3aBHCHUMOCTH OT KOHTHHICHTA

00y4arommxcs.

[Ipu HeoOxoammocTn oOyuaromemycs wuHBanuaAy u Jjuiy ¢ OB3 mnpemocraBisiercs
JIOTIONTHUTEIBbHOE BpeMs JJis MOATOTOBKM OTBETa Ha 3adyeTe WM JK3aMeHe. Y o0ydaromierocs
nHBayuaa U yuna ¢ OB3 umeercss BO3MOXHOCTH BBIOOpa (DOPMBI KOHTPOJS HAa MPAKTHUECKHUX
3aHATUSAX, 3a4eTaX, IK3aMEeHax, MOAX0/A1as KOHKPETHO ISl HETO.

MeTtoau4yeckue yKasaHusl K NIPAKTHYCCKHM 3aHATHSAM

TemaTnka NpakTUYECKUX 3aHATUN:
1. UntennextyanpHble JaTYUKU. MUKpOKOHTpOsUiepsl. McnonHuTensHble MexaHu3Mbl. Cere-
BbIE€ cpeacTBa. KoMIbIOTEPHI.
OnepanroHHbIe CUCTEMBI peaibHOro BpeMeHH. ['paduueckue s3b1ku. SI3bIKH BHICOKOTO
YPOBHSI.
Css3u B cucteme. Tumnsl cBsi3ell. BHyTpeHHUE 1 BHEITHUE CBA3H.
OcHOBHBIE IOHATHS CUCTEMHOIO aHAJIN3a U TEOPUU CUCTEM.
[[Inaa USB. OO6mias xapakTepucTuKa.
Bunsr o6ecnieuenns CAIIP: maremaTnueckoe obecreyeHre, TMHrBUCTHUECKoe o0ecreye-
HUe, MporpaMMHOE o0ecrieueHre, THPOpMaAIMOHHOE oOecrieueHre, TEXHUYeCKoe obecreye-
HUE U METOAMYECKOE 00eCTIeYeHNE.
Knaccudukanust coBpemennsix CAD/CAM/CAE-cucrem.
SCADA-cucremsl. O01I1E CBEACHUS.
ba3bl ganHbIX coObITHI. [ pynmbl COOBITHH.
10 Cepgep Joctyna k JlaHHBIM.
11. B3aumopeiicTBre HHCTPYMEHTAIBHOM 1 UCTIOTHUTENbHOU cucteMbl KLogic.
12. Knuentckue monyinn SCADA-cucTemsl.
13. CocraB OPC crangapra.
14. CranmapTHbIe peKUMBI UYT€HUSI U 3aITUCH JaHHBIX.
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15. O6mue Bompock npoektupoBanus u BHeapenus KMC.
16. MextyHapoJHbIe CTaHAAPThI IJIAHUPOBAHUS MPOU3BOACTBEHHBIX MTPOIECCOB.
17. CraHgapThl yrpaBlieHHs] KAYECTBOM IMPOMBIIUICHHOW TIPOTYKITHH .

MeToanueckoe obecrniedeHue HHHOBAIIMOHHBIX (G OPM yueOHbIX 3aHATHI
Paz6op pa3nuuHbIX MOJIENCH MTPEeICTaBICHIS 3HAHUH, 3a/1a4 MOJICIIMPOBAHUS UHTEIUICKTY-
AJIbHOM J1€ATEIbHOCTH.

MeToanuyeckne yKazaHus JJIs1 CAMOCTOATEIbHO padoThI
Texyumii KOHTPOJIb YCIIEBAEMOCTH OCYIIIECTBIISIETCS B IPOLIECCE BHIMOJIHEHUS PAKTUUECKUX U

CaMOCTOATCIIbHBIX pa60T B COOTBCTCTBUM C HHXKCIIPHUBCACHHBIM Fpa(l)I/IKOM.

['pacduk BBITIOIHEHHS caMOCTOSATEIbHBIX padoT ctyaeHtamu B VII cemectpe

Bunsr pa- Henenu yuebHoro mporecca

00T 1,12 (3|45 ]|6]7[8]9]10]11]12|13]14]15|16]17
I1P-4.1 B3 33

[1P-4.2 B3 33

B3 — Brigaua 3amanus
33 — 3ammuTa 3aaHus

Ilepeuenv 0bs3amenvbHbIX 81008 Y4eOHOU pabombl CIYO0eHma:
— nocewenue 1eKYUOHHbIX 3AHAMULL,
— omegemvl HA MeopemuiecKue 60NPOCHL HA NPAKMUYECKUX 3AHAMUSAX,
— peuwenue npaKmu4ecKux 3a0ay u 3a0aHull Ha NPAKMUYECKUX 3aHAMUAX,
— GbINOJHEHUE YCIMHBIX CO0OUeHUll

VHHOBaoHHbIe GOPMBI IPOBECHHS YUEOHBIX 3aHATHH

Konunuectso
Bun yuebnpIx Hcnons3yemble THHOBAITMOHHBIE (hOPMBI ITPOBEICHHUS
Cemectp . . akajeM. Ja-
3aHATUH y4eOHBIX 3aHITHI coB

TpaxTuueckie Pa300p KOHKPETHBIX CUTYALNH IPH U3YIEHHUH 3a- A
IX SAHSTHS pyoexusix crangaproB (CALS) ynpasnenus ka-
4eCTBOM MPOMBIIUICHHON MPOTYKIIUH.

Bcero: 4

[Tporienypa mpoMeXyTOYHOH aTTeCTallMd MPOXOAUT B cooTBeTcTBUHM ¢ «llonoxeHuem
0aTbHO-PEUTHHTOBOW CHCTEME OIIEHKH M TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH CTYJCHTOBY, a TAaKXKe
«IlonoxeHreM 0 MPOMEKYTOUHOM aTTecTalli» YHUBepcuTeTa «JlyoHay.

AnanTtupoBaHHas palouas mporpamMma y4yeOHOM IUCHUIUIMHBI (MOAYJsl) pa3paboTaHa B
OTHOIICHUH PA3HOHO30JOTMYECKOM Y4eOHOW IpymIbl 00y4arolnuxcsi, MMEIOUINX JOKYMEHTAIbHO
MOJITBEPK/ICHHBIE HApYIICHUSI CIyXa, 3PEHUs, OIMOPHO-IBUTATEIBHOTO amiapara, COMaTHYeCKHe
3a00JeBaHMs M TOAJAIOIINECS KOPPEKIMH HEPBHO-TICUXUYECKHWE HApyIIEHUS WJIM COYETaHHBIE
HapyIICHUS.

Cnmcok BONPOCOB K IK3aMEHY
1. OcnoBonosnararomas pojab HHTETPUPOBAHHON CUCTEMBI YIIPaBJICHUS TEXHOIOTMUYECKUM
IIPOLIECCOM.
OcHoOBHBIE 337]a4l CUCTEM YIIPABIICHUS.
CoBpeMeHHbBIE YPOBHH HHTETPALUH.
4. TlocnenoBarenbHbIE U MapaUIeIbHBIC ITUHBI - 0053aTEIbHBIN AIIEMEHT HHTETPAIUH.
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5. MoHTaxHbI€ CTOWKH U IKA(BI.

6. Hurepdeiic u ero cnenuduraimm.

7. YpOBHU UHTETpAIIH.

8. ®DyHKIMH aBTOMAaTU3UPOBAHHBIX CHCTEM YIIPABJICHHUS.

9. OcHoBHas GyHKIHUS MOHUTOPHHTA.

10. OcHoBHas (yHKIMS yIpaBICHUS.

11. Yro Takoe cucreMbl AUCTAHIIMOHHOTO MOHUTOPHHTA M YIIPABICHHS?

12. bassl nannbix s SCADA cucrewm.

13. Yro ciykuT npuurHON cpabaThiBaHMs CHCTEM Oe3omacHocTH (anapm)?

14. OcHoBHOE Ha3HaUeHUE CUCTEM ynpaBieHus 0a3zamu qaHHbIX (CYB/I).

15. J/[Ba OCHOBHBIX THIIa COBPEMEHHBIX SI3BIKOB MPOTPAMMUPOBAHHUS JIJIsl CHCTEM YTIPABJICHHUSL.

16. YmpaBneHue ka4ecTBOM KaK 4YacThb IPOSKTHPOBAHUS CHCTEMbI

17. SCADA. Kpurtepuu O1ieHKH.

18. OxHOopaHroBast MOJICITb M MOJICIb KIIMEHT/cepBep.

19. CpaBuutenpHas ctouMocTh paznuunbix SCADA cucrem.

20.3amgaumn, pemraeMble COBPEMEHHBIMH aBTOMATH3HMPOBAHHBIMH CHCTEMaMH YIPABICHUS H
KOHTPOJISL.

21. I'papuyeckoe mporpaMmMupoBaHue, Tpapuueckuii uHTepdeic.

22. OTKPBITOCTH MPOTPAMMHOT0 00ECIICUeHHsI, CTAaHIaPTHBIE CPEACTBA MPOTrPAMMHUPOBAHUSI.

23. OOBEKTHO - OPHCHTUPOBAHHOE MPOTPAMMHPOBAHUE.

24. Cs3b ¢ GU3NYECKUMU YCTPOUCTBAMU, TUHAMUYECKUN OOMEH TaHHBIMH.

25. Yto pernamentupyer craagapt OPC? OPC cepsep.

26. SI3p1ku porpaMMupoBaHus s nporpammupoBanus [IJIK.

27. KopniopaTtuBHbIe HH(POPMALMOHHBIE CUCTEMBI, X XapAKTEPUCTUKHA U OCOOCHHOCTH.

28. CAIIP.

29. OPC — MexayHapOIHBIA CTaHIAPT.

30. I'papuueckuie A3bIKM MPOrpaMMHUPOBAHHUS.

31. CraHgapThl ONTUCAHWMSI, aHAIM3a ¥ PEOPTAaHU3AINHA OU3HEC - TPOIIECCOB.

32. PeMH)K€HUPHUHT ¥ OU3HEC - MPOLIECCHI.

33. Moaenb npennpusTusi.

Temaruka pedepara (ITP-4.1)
Ananu3s Bo3moxkHocteir CAM (CITPYT)
OcHoBHBIE XapakTepucTuku aucreTaepcknx cuctem SCADA
Haznauenune KHC
Copemennnie CAE
WuTennektyanbHble HHTEp(ENHCHI A1 O0IIEHHs ¢ AUCTIETYEPOM
[Ipo6nembr kommepueckux CAIIP
WuterpupoBanHoCcTh. [on0KUTENbHBIE U OTPHUIIATEIBHBIE CTOPOHBI
I'paduaeckue s361KH
OPC — cucreMa KIIMEHT-CEPBEP
0. OPC — 0a3bI JaHHBIX
1. OIIC — s13bIKM TPOTPAMMHUPOBAHUS
12. busHec-mpoliecc ¢ TOYKHU 3PEHUSI COBPEMEHHBIX MTPEIIPUSTHIA
13. Cucrema ynpaBiieHUs] KOPIIOPAaTUBHON 02301 TaHHBIX
14. Cucrema aBTOMAaTHU3aIMU JOKYMEHTOO0OpOTA
15. Cucrembl OAAEPKKU NMPUHATHS PELICHUS

RRpoOoo~NoO WD E

Temaruka pedepara (ITP-4.2)
1. OnmnepanuoHHas cucTeMa peajlbHOr0 BpEMEHU
2. Bosmoxxnoctu nporpammupoBanus [TJIK
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OyHKIMY aBTOMaTU3UPOBAHHBIX CUCTEM YIIPaBICHUS

Crpykrypa 0a3bl JaHHBIX MIpollecca pealbHOTO BpEMEHHU

CoBpeMeHHast MOJIETb IPEITPUSITHS

PenHxeHUpUHT 1 OM3HEC-TIPOLIECCHI

CrangapTsl Uil IPOrpaMM aBTOMATH3AI[UHU MPOMBIIIEHHBIX TPEIIPUITUN

Metononorus GyHKIMOHAIHLHO-CTOMMOCTHOTO aHAIM3a MIPEIIPUATHS

OCHOBBI METOIOJIOTUU MPOEKTUPOBAHUS UH(POPMAITUOHHBIX CUCTEM

0. MonenupoBaH#e MOTOKOB JAHHBIX

1. Tpu rnaBHbIX KpuTepus 11 aHanmmu3a cucteM SCADA

12. ITpumepst cuctem SCADA

13. YHuBepcalibHbIE SI3IKM MOJCJIMPOBAHUS ISl OPTaHU3alMK aBTOMATU3UPOBAHHOTO LIMKJIA TPO-
EKTHUPOBAHUSA

14. OTKpbITbIE KOMMYHUKAIIUU [0 OTKPBITHIM IIPOTOKOJIaM

15. Opranusanus — COBOKYITHOCTb B3aUMOJICHCTBYIOIINX 3JIEMEHTOB (TI0pa3/1eICHHUIT)

RR©O©ooN O AW

Conep:kanue 3K3aMeHAIIMOHHOT 0 OUJIeTA
1 Bonipoc — pyHmameHTambHas TeOpHs (3HATh + YMETh)

2 BOIIPOC — IMPAKTHYCCKAaA KOMIIJICKCHAs 3aada (YMCTB + BJ'Ia,Z[eTB)
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