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1 He.ﬂl/l H 3a1a4Y1 OCBOCHHUSA NUCHHUITJINHBI

Jucnunnuna « IHTerpupoBaHHbIE CUCTEMBbI IPOCKTUPOBAHUS U YIIPABICHUS UMeeT LeJIbI0
chopmupoBath y obyuaromuxcst yausepcanbayo YK-1 u npodeccuonansuyro [1K-3 xomnerennun
B cooTBeTcTBUH C TpeboBanusmu ®I'OC BO mo Hampapiienuro noarotoBku Oakamaspos 15.03.04
«ABTOMATHU3AIIMS TEXHOJIOTHUYECKUX MPOILIECCOB U MPOU3BOJICTBY C YUCTOM HAMPABICHHOCTH Oaka-
JIABPCKOM MPOrpaMMbl — « ABTOMATU3aLIHUS TEXHOJIOTMUYECKHUX MPOLECCOB U IPOU3BOJICTBY.

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

33[[3‘11/[ AUCHUIIJIMHBI 3aKJII0Yal0TCA B U3YUYCHHUU U MPUMCHCHUU CHUCTCM aBTOMATU3HUPO-
BAaHHOI'O IMPOCKTHUPOBAHUA IIPHU CO3AaHUN CHCTEM YIIPABJICHUSA TCXHOJOIMYECKHMMU IIpoHeCCaMu, a
TAaKXC IIOATrOTOBKA 6YI[}’H.ICI‘O 6aKaHaBpa K Y4aCTHUIO Ha BCCX STallaX UCCICAOBAHUA, IPOCKTUPOBA-
HHAA, p83pa60TKI/I, HU3TOTOBJICHUSA U SKCILNTyaTallu BbINICHA3BAHHBIX CUCTCM.

Crenn(uka Kypca YYUTBIBA€T 0OCOOCHHOCTH HH(POPMAIIMOHHBIX TEXHOJIOTHH JUTS CTYICHTOB C
OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3710pOBbsi. lIpenogaBaHue HaHHOrO Kypca MPOUCXOJIUT C HC-
MOJIb30BAaHUEM QIANITUPOBAHHON KOMITBIOTEPHON TEXHUKHU.

Oo0bexTamu podecCHOHATBHON NEATETPHOCTH B paMKaX M3y4aeMO# JUCHUTUIMHBL (MOIYIIS)
SABJISFOTCS:
— aBTOMATU3HMPOBAaHHBIE CUCTEMbI 00paOOTKU MH(DOPMALIK U YIIPABICHMUS;
— TIporpamMMHOe oOecreueHue CpeACTB BBIYUCIUTEIHHON TEXHUKA H aBTOMATH3HPOBAH-
HBIX CUCTEM (IIPOrpaMMbl, IPOrPaMMHBIE KOMITJIEKCHI U CUCTEMBI).

2 MecTo nucuumiinHbl B cTpykrype OITOIT

JucuuruinHa «HTerpupoBaHHbIe CUCTEMBI TPOEKTUPOBaHUA U ynpasieHus» b1.B.12 otHo-
CHUTCSI K 00513aTebHON YacT 00pa30oBaTeIbHOM MPOrpaMMBl.
Jucuunnuna npenogaercs B VIl cemectpe 1V kypca.

[Ipuctynass kK HM3Y4YEHUIO TUCHUIUIMHBI, CTYJIEHTHI JOJDKHBI UMETh TBEpIbIe 3HAHUS IO

npenMeram «dusuka», «DNEKTPOTEXHUKA U 3JIeKTpoHuKay», « {udposas snekrponnka», « Teopetu-
yeckas MexaHHuKa», « TeXHn4eckue u3MepeHus U npuoopel», « TeXHuUecKue cpecTBa aBTOMaTn3a-
nun», «Teopust aBTOMaTHYECKOTO YIIPABICHUS.

3 [lnanupyemble pe3yJibTaThl 00yUeHHs 10 JHCHHUIIIMHE

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

Vmerb MMPUMCHATb MECTOAUKH I10-

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

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

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

Maluu 10 pa3jiIndYHbIM THIIaM 3a-
IPOCOB




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

YMeTh rpaMOTHO, JIOTHYHO, apry-
MEHTHPOBaHO (POpMHUPOBATH 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-
CTOMHCTBA M HEIOCTATKH TIpeIyIa-
raeMoro peuieHusl, BEIIBUHYTh
aIbTEPHATUBHBIN MTOJIXO]T K PEIlIe-
HHIO 33124

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

I1K-3.2. [IpoBoauT aHaN3 Cy-
IIECTBYIOIIUX IIPOrPaMMHBIX
cpen IUisl yIpaBJIeHUs! THOKUMU
IMPOU3BOJACTBCHHBIMU CUCTEMA-
MU

3HaTh COBpEMEHHBIE IPOTPAMM-
HBIE CpeJIbl JAJIsl YIpaBJICHUsI T'H0-
KHUMHU IIPOU3BOJICTBEHHBIMU CH-
cTeMaMu

YMeThb BBIOMpaTh IpOrpaMMbl Ha
SI3pIKaX IMPOrPaMMHUPOBAHHUS BbI-
COKOTO YPOBHS

YMeTh BBIOMpaTh NPUKIIaJHEIC
MaKeTHI MPOTrpaMM JJIsl pa3padoTKU
YIPABISIFOLIMX TPOTPaMM TSI
rUOKUX TIPOU3BOJICTBEHHBIX CH-
cTeM

[TK-3.3. OcymiecTBisieT Hamu-
CaHHe MPOrPaMM JJIsl CHCTEM

yIpaBJIeHUsI THOKUMH TTPOH3-

BOJACTBECHHBIMHU CUCTEMaMMN

YMeTb pazpabaTeIBaTh yIpaBis-
IOIINE MTPOTPAMMBI JJIsI THOKHX
IMPOU3BOJACTBCHHBIX CUCTEM

BnageTs HaBBIKAaMU UCIIOJIB30Ba-
HUS NPUKIATHBIX TaKETOB MPO-
rpaMM 15l pa3paboOTKH YIIPaBIIs-
IOIIUX TIPOrPaMM JIJisl THOKHX
NPOU3BOACTBEHHBIX CUCTEM

PesynbraT 00y4eHus chopMyIMpOBaH € Y4€TOM CIIEAYIOLUIUX PO(eCCHOHATBHBIX CTAaHIAPTOB:

— IIpodeccuonansheiii cranpapt 40.152 «Crnenuanuct mo NpOeKTUPOBAHHIO TMOKUX MPOU3BOJICTBEH-
HBIX CHCTEM B MaIlIMHOCTPOCHHN», YTBEPKAECHHBIA NMpHKa3oM MHUHHUCTEPCTBA Tpy/ia M COIMAIbLHON
3amuThel Poccuiickoit ®enepaunu ot 01 ¢espans 2017 r. Ne 1171 (3apeructpupoBad Munucrep-
ctBoM roctuiiu Poccuiickoit @eneparuu 22 ¢espans 2017 1., peructpaunonssiil Ne 45783).

4 O0peM TUCHUILIHHBI

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



5. Coepskanme IUCHUNITHHBI
o4Has dpopma o0yuenust

HaunmenoBaHmue pa3aejioB U TEM
AUCHHUIIIMHBI

Bcero
(akagem.
Yachl)

B TOM YHCIJIC:

KoHnTtakTHas paboTa (paboTa BO B3aHMMOIEHCTBHIH C TIperoaBaTenem)’

Jlexuun

[IpakTrueckue
(cemunapckue)
3aHSATUS

JlaGopatopHsbie
3aHSTHS

KPII

Bcero

CamocTrosiTesibHASE
padora
o0yuaromerocst

VIl cemecTp

Paznen 1. BBenenne. BzaumogeiicTBue KOMIIO-
HEHTOB CHCTeMbl YIPABJIEHHUs H MOAX0bI K UX
HHTErpanuu

Tema 1.1. AnmapatHsle cpeAcTBa.

Tema 1.2. [IporpaMMHBIe CpEJICTBA.

Paznen 2. CucteMHblii aHATU3, OTIpe/IesIeHHeE,
OCHOBHBIE MIOHSITHS M CBSI3b C IPYTHMHU JUCITH-
IUIHHAMU

Tema 2.1. TloHsiTHE CUCTEMBL.

Tema 2.2. Cuctema, 3J1€EMEHT, IOJICUCTEMA.

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. [locnenoBarenbHble U NapauieIbHbIE UH-
Tepdeics.

Tema 4.2. YHuBepcanpHas ocaeI0BaTeIbHAs ITUHA
USB.

Paszgen 5. OcnoBubie moustust CAIIP

Tema 5.1. CAIIP kak yemoBeKo-MallInHHAA CHCTEMA.

Tema 5.2. CAD/CAM/CAE-cucremsl.

Paszgen 6. SCADA-cucrembl. O01ne cBeaeHust

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

[Tacnopra.
Tema 6.2. Cepsep Joctyna k JlaHHBIM.

16

16

1 l'[epe'-lel-u, BHJI0B y‘leGHbIX 3aHITHI YTOUHACTCA B COOTBETCTBUU C y‘leGHbIM IJIaHOM.




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

Tema 6.4. Knuenrtckue moxynu SCADA-cucTeMBI.
Tema 6.5. Moaynb aBapuiiHON U peynpenuTeb-
HOW CHTHAJIN3aIUH.

Paznen 7. Crangapt OPC. OPC-cepBep

Tema 7.1. CoctaB OPC ctangapra.

Tema 7.2. CtaHgapTHBIC PEKUMBI YTCHUS U 3aITUCH
JIAHHBIX.

Pazgea 8. KopnopaTtuBHble HH(pOpMALIMOHHBbIE
CHCTEMBI

Tema 8.1. O6mIHe BOIPOCH MPOSKTUPOBAHUS U
BHenpenus KUC.

Tema 8.2. Kinaccudukanus u xapakrepuctuku KHC.

Paznen 9. MexayHapoaHble CTAHIAPTHI IUIAHU-
POBaHUsI MPOU3BOCTBEHHBIX MPOIECCOB

Tema 9.1. MRP/ERP cuctemsl.

Tema 9.2. Apxurektypa KUC.

Pa3gen 10. OcHoBbl CALS-TexHoJI0rMii

Tema 10.1. 3agaun CALS-TexHONOINMIA.

Tema 10.2. CALS-cTangapTs!.

Tema 10.3. HTErpanys aBTOMaTU3UPOBAHHBIX CH-
CTEM.

12

12

IIpoMexxyTouHasi aTTecTalus:
- JK3aMeH

27°

HToro mo gAucuuInInHe

108

34

34

34

13

2 Yackl Ha IPOMEKYTOUHYIO aTTECTaIMIO (3a4eT, A dhepeHIMpOBaHHbIH 3aUeT, SK3aMeH M JIp.) YKa3hIBAlOTCS B CIlydae BbIISICHUs UX B y4eOHOM IMIaHe.
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Coz[epma}me AUCHHUIIIMHBI

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

Tema 1.1. AnmapaTHble cpeacTBA.

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

Tema 1.2. IlporpaMMHBbIe CpeACTBA.

OrnepalnoHHBIE CUCTEMBI PeaTbHOTO BpeMeHH. | paduueckue S3bIKH. S3BIKH BBICOKOTO YPOB-
HSL.

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

Tema 2.1. IlousiTHe cucTeMbl.

Hctopus pa3Butus cucreMHOro mnoaxona. CoBpeMEHHBIH 3Tall HAYyYHO-TEXHUYECKOW PEBO-
JIFOLIHH.

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 PA3BUTHUSA
TeXHUKH

Tema 3.1. MamuHHBIN Nepro PA3BUTHS TEXHUKH.

[TosiBneHre COBOKYITHOCTH TEXHUYECKHUX 3J1€MEHTOB. CBS3H 3]IEMEHTOB MEX/Y COOOH.
L{eI0CTHOCTh  CTPYKTYPHOTO W (DYHKIIMOHAJIBHOTO EIMHCTBA — OCHOBOIOJATaroliee CHCTEMHOE
CBOICTBO.

Tema 3.2. OcHOBHbIE NOHATHSI CHCTEMHOI'0 AHAJIHU32 U TEOPUH CHCTEM.

Ienu n 3amaun MpUMEHEHMsI CUCTEMHOro aHanu3a. [Ipo0ieMbl opraHuzanuy ynpaBieHUs B
HMEpPapXUUYECKUX CUCTEMAX, CTPYKTYPBI CHCTEM.

Paznen 4. Untepdeiichl

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

[TocnenosarensHbiil uHTEphelic RS-232C. IlocnenoBarensusiii uHTEpheiic COM-nopr. Ile-
penava naHHbIX Mexay OBM ¢ momomisio MonemoB. IIporpammupyemsiii cBsizHOW HHTepdeiic.
[IporpamMmmupyemslil nepudepuitnbiii uatepdeiic. Murepgeiic 9BM ¢ BuaeoTepMrUHaIOM.

Tema 4.2. YHuBepcajibHas nocjenopareasHas muna USB.

una USB. O6mas xapakrepuctuka. [ MOKOCTh mpoTOKoJa cMemanHoil nepenaun. CTpyk-
typa USB. Tpu yposusa USB.

Pa3nen 5. OcnoBuble nousitusi CAITP

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

Pexxumsbl B3aumoneiictBus nonb3oBarens u CAIIP. Knaccuduxarmms CAITP. Buasr obecnieue-
Hus CAIIP: maremarnueckoe oOecredeHue, JUHTBUCTHYECKOE oOecreueHne, mporpaMMHOe o0ec-
nevyenune, HGOPMAIMOHHOE OOecleueHe, TEXHUUECKOe o0ecTieueHue U MeToIndeckoe obecreyde-
HUE.

Tema 5.2. CAD/CAM/CAE-cucremsl.

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

Paszgen 6. SCADA-cucrembl. O01ue cBeaeHus

Tema 6.1. IToab3oBaTenu u naposau. CoowviTus. CJA/. IMacnopTa.

Monaynbs HacTpoiiku 0a3 AaHHBIX cOObITHHA. ba3bl maHHBIX coObITHH. ['pynmbl codbrTuii. Mo-
IyJIb perucTpanuu coobITuil. Moysib mpocMoTpa COOBITHA.



Tema 6.2. CepBep doctyna k JJaHHbIM.

Kongurypatop Cepsepa loctyna k JanusiM. [lacriopra.

Tema 6.3. CucremMa NporpaMMHPOBAHUS MHKPONPOLECCOPHBIX KOHTPOJJIEPOB C OT-
KkpbITOii apxutekTypoii KLogic.

IToustue TexHonormueckoi mporpammbl. Ctpykrypa KLogic. B3anmoneiictBre nHCTpYMEH-
TAJILHOM M UCTIONHHUTENILHOM cucteMbl KLogic. ApXuTeKTypa HCIIOTHUTENBHOM cuctembl KLogIC.

Tema 6.4. Knuentckue moayau SCADA-cucreMsl.

Monynp Buzyanuzauuu. Moaynb pErucTpaldyd TEXHOJIOTMYECKMX IapameTpoB. Moayib
Hactporiku b/l TII. Moayns peructpamuu 3Hadenuid T11 B BJI. Moayinb u3Bnedyenus: qanHbix u3 bJ|
TIL.

Tema 6.5. MoayJib aBapuiiHOii U pexyNpeauTeIbHOI CUTHATN3ANNH.

Hacrpoiika mogynst AIIC. PacnipeneneHHble CUCTEMbI CUTHATU3ALINH.

Pazpnen 7. Crtangapt OPC. OPC-cepBep

Tema 7.1. CocraB OPC cranaapra.

OPC DA (OPC Data Access) - cneruduxaius s o0OMeHa JaHHBIMU MEXKIy KIMEHTOM A) 1
anmapaTtypoil (KOHTposuiepaMu, MOIyJsiMu BBoaa-BBoja u ap.) OPC Alarms & Events (A&E) -
crieruduKanys Ui yBeagomiieHus kiuenta o coobrrusix. OPC HDA (Historical Data Access) - cre-
mudukaus 1 gocryna K npeasicropur. OPC Security - cnenugukanus, KoTopasi Onpeaesset
METO/IbI JJOCTYIa KiIneHTOB K cepepy. OPC Commands - Habop nmporpaMMHBIX HHTEP(EHCOB, KO-
Topslil o3Bosier OPC kineHTaM U cepBepaM UIACHTH(PHUIMPOBATH, MOCHUIATh U KOHTPOJIUPOBATH
KOMaH/Ibl, HCTIOJTHIEMbBIC B TEXHUIECKOM YCTPOUCTBE (B KOHTPOJLIEPE, MOJIYJIC BBOIa-BBIBOIA).

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

CuHXxpoHHBIA U acMHXpOHHBIN pexumbl. OPC DA cepsep. [IpocToii cepBep AaHHBIX MpebIC-
Topuu I moctpoenus rpaduxos. CepBep 17 XpaHEHUS JaHHBIX B YIIAKOBAHHOM BHJIE C BO3MOXK-
HOCTbBIO UX O0paOOTKH U aHAIMU3a.

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-
Banusa KMC.

Tema 8.2. Knaccudpuxanus u xapaxkrepucruxku KNUC.

Knaccupukanus KUC. Knaccudukanus aBTOMAaTH3MPOBAHHBIX CUCTEM. XapaKTEPUCTHKH
KUC.

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

JlocTonHCTBA M HEAOCTAaTKU cucTeM. 3apyOexHsbie u Poccuiickue ERP-cuctemsl.

Tema 9.2. Apxurexktypa KHUC.

Tpebosanus, npenbsasisiembie k KMC. Beibop annapatno-nporpammuoit miargopmsr KUC.

Pa3gen 10. OcuoBbl CALS-TexHo10THiA

Tema 10.1. 3agaun CALS-TexHo10TMiA.

Oranbl JKU3HEHHOTO LHKJIA W3JETUIl U MPOMBIIUIEHHbIE aBTOMAaTHU3MPOBAHHBIE CHCTEMBI.
OcHoBHble TIOJI0kKeHNA U npuHIUNbel CALS. ABTOMaTU3MpOBaHHBIE CUCTEMBI JIEJIONPOU3BOJICTBA.
VYrpaBneHue npoeKTamu.

Tema 10.2. CALS-cTranaaprsl.

Crpyxkrypa crangaptoB STEP. CtanaapTel ynpaBieHUs: Ka4eCTBOM ITPOMBIIUIEHHONW MPOIYK-
uu. [Iporpammuoe obecnieuenne CALS-TeXHOTOTHIA.

Tema 10.3. UuTerpamusi aBTOMaTU3HPOBAHHBIX CUCTEM.

ONEKTPOHHBIE CTPYKTYpa, MOAENb U MakeT u3nenus. CepBUC-OPUEHTUPOBAHHAS APXUTEKTY-

pa.



IIpu peanuzauuu AUCHUIUIMHBI (MOJYJIsl) OPraHU3YEeTCsl MpPaKTHYeCKas MOJIrOTOBKA IyTEM
IIPOBE/ICHUS IPAKTUYECKUX 3aHATUH, IPEAyCMATPUBAIOIIUX YYacTHE 00yUYaIOIIMXCs B BBIIIOJHEHUN
OTAENBHBIX AJIEMEHTOB PabOT, CBA3aHHBIX C OyaylIel mpodecCHOHATBLHOMN e TeNbHOCTBIO.

IIpakTHyeckas MOAroTOBKA PU U3YYEHUH TUCLIUIUIMHBI peaan3yeTcs:

- HEMOCPECTBEHHO B YHUBEpcHTETE ((uimane);

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

— MCETOAHUYECCKHUEC PCKOMCHOAIMU JIA 06yqa101u1/1xc>1 C OrpaHUYCHHBIMH BO3MOXHOCTAMU
30POBbS U HTHBAJINOB 110 OCBOCHHUIO IIPOTPaMMBbI JUCIIUIIINHBI,

— MCTOAHNYCCKOC obecreyeHre WHHOBAIIMOHHBIX (bOpM y‘le6HBIX 3aHATHH B mpo4.

Meroauueckre MaTepHaibl 0 JUCIUILTHHE (MOAYIII0) M 00pa3oBaTeNbHOI porpaMMe B Iie-
JIOM TIpeICTaBJICHBI HAa O(OUIIHATIEHOM caiiTe 00pa3oBaTeIbHON opranu3anuu (pasaen «CpeneHus 00
oOpa3oBaTenbHON opranuzanumn» — Oopasosanue — OOpa3oBaTebHbIE IPOTPAMMBI).

7 ®OHBI OLIEHOYHBIX CPEJICTB MO0 ANCIUILJINHE

Jnist arTecTanuy 00yJaromuXxcsi Ha COOTBETCTBUE MX MEPCOHAIBHBIX JTOCTHKEHUH TTOATAITHBIM
TpeOoBaHUSAM 00pPa30BATEIBHON MPOrPaMMBI MO AUCHUIUIMHE pa3paboTaHbl (OHIBI OIEHOYHBIX
CPEACTB, TIO3BOJIAIONINE OLCHUTH pPE3YyJbTaThl OOY4YeHUs (3HAHUS, YMEHUS, HAaBBIKH) W
chopMupoBaHHbie ((HopMHUpPyEeMbI€) KOMIIETEHIUH.

Ot  (OHIBI BKIIOYAIOT TEOPETUYECKHE BONPOCH], THIIOBBIC IPAKTHYECKUE 3aJaHUs,
JoMairHue paboThl U MHBIE OLIEHOYHBIE MaTepHalibl, UCIOJIb3yeMble IPHU MPOBEACHUU HPOLEAYP
TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHON aTTECTAIHH.

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

[Tpu HEOOXOAMMOCTH OOYHYAIOLIHECS C OTPAaHHYECHHBIMI BO3MOXXHOCTSIMH 3/I0POBBSI U HHBA-
Tl 00ECTIeYMBAIOTCS OLIEHOYHBIMU MaTepuallaMi B (popMax, aAalTUPOBAHHBIX K OrpaHUUYCHHUSIM
WX 3JI0POBbBSI U BOCIIPHUATHS HHPOPMAIIUH:

nsa nuy ¢ HapyweHusMuU 3peHus:

— B II€YaTHOHN (popMe YBETUUYECHHBIM LIPUPTOM,

— B (OopMe AIIEKTPOHHOIO JOKYMEHTa,

— B (hopme aynuodaiina.

nsa nuy ¢ napywenusmu cryxa:

— B TmedaTtHou dopwme,

— B (opMe AIIEKTPOHHOT'O JIOKYMEHTA.

Jnsa auy ¢ napyuenusmMu OnopHo-08UamenbHo20 annapama.:

— B Ie4atHo# dopme,

— B (hopme ANIEKTPOHHOTO JOKYMEHTA,

— B Qopme ayauodaiina.
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8 PecypcHoe obecnieueHune
8.1. [lepeueHb JUTEPATYPbI

OcHosnas yueonasn numepamypa
AxynoBud, JI. M. OCHOBBI aBTOMaTH3HPOBAHHOTO MTPOSKTHPOBAHUS TEXHOJIOTHUECKUX TIPOIIEC-
COB B MAaIlIMHOCTPOECHUH : yueOHoe nocodue / JI. M. Akynosuu, B. K. Illener. — Munck : Ho-
Boe 3HaHue ; MockBa : UH®PA-M, 2020. — 488 c. : un. — (Bricmiee oopazoBanue). - ISBN
978-5-16-009917-0. - Tekct : anexkrponHsiid. - URL:
https://znanium.com/catalog/product/1109569 (nara obpamenus: 04.05.2022). — Pexxum nocty-
a: 1o MOAIHUCKE.
CucTeMbl yIpaBJIeHUs] TEXHOJIOTHYSCKUMHE MTPOIlecCaMK ¥ HH(POPMAIIMOHHBIC TEXHOJIOTHH :
Yyebnoe nmocobue / B. B. Tpouenko [u 1p.]. - 2-¢ uzn.,ucnp. u nom. - M. : FOpaiit, 2018. - 136c¢.
: mi. - (bakanaBp. Akagemuueckuii kypce). - ISBN 978-5-534-04910-7.
CucreMbl yIpaBlIeHUS] TEXHOJIOTHYECKUMU TIPOIIECCaMU U MH(POPMAITMOHHBIE TEXHOJIOTHH :
yuebHoe ocobue st By30B / B. B. Tpouenko, B. K. ®enopos, A. U. 3a0yackuii, B. B. Ko-
MEH/IaHTOB. — 2-€ U3/1., uctp. u aon. — Mocksa : M3ngarensctBo HOpaiit, 2022. — 136 ¢. —
(Beicmiee oopaszoBanue). — ISBN 978-5-534-09938-6. — Tekcr : anexkTponHslii // O6pa3oBa-
tenpHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/492991 (nata o6pameHus:
04.05.2022). — Pesxum qocTyma: mo momucKe.
Henuncenko, B.B. KomnberoTepHoe ynpaBieHne TEXHOIOTHYECKUM IIPOLIECCOM, SKCIIEPUMEHTOM,
obopynoBanueM. — M.: ['opsiuas nunus-Tenexkom, 2009. — 608 c.: ui.
WemuH, B.I1. CoBpemeHHas aBTOMaTHKA B CUCTEMAaX YIPABJICHHUS TEXHOJIOTHICCKUMHU ITPOIISC-
cami : Yuebnoe nocobue / B. I1. Ubmun, M. O. [lepyxun. - M. : UHOPA-M, 2016 . - 400 c. :
ni. - ISBN 978-5-16-005162-8.
Wpmun, B. I1. CoBpemeHHast aBTOMAaTHKA B CHCTEMaX YIIPABJICHUS TEXHOJIOTHUYECKUMH ITpoLiec-
camu : yueOnuk / B.I1. UBmmn, M.YO. [lepyxun. — 3-e u3z., ucnp. u gon. — Mocksa : H-
®PA-M, 2022. — 407 c. : un. + don. MaTepuaisl [ DneKTpoHHBIN pecypc]. — (Boiciiee obpa-
3oBanue: Crernanuter). — DOI 10.12737/1216659. - ISBN 978-5-16-016698-8. - Tekcr :
anektponHsbIid. - URL: https://znanium.com/catalog/product/1863813 (nara obparenus:
29.04.2022). — Pexxum 1ocTyna: mo MOIMUCKe.

/Jlonoanumenshasn yueonan numepamypa
KongakoB A.U. CAIIP Texnonoruuyeckux mpoueccoB: YueOnuk., A.W. Konmakos. - 2-e usm.
crep. - M.: Uznatensckuii neHTp «Akamemus», 2008. - 272 c.: ui.
Omnccon I'. u [Tunanu Jx. [ludpoBbie cucTeMbl aBTOMAaTH3aIlMU U YIpPaBIeHUS. - 3-€ U3J. mepe-
pab. u nom. - CII6.: Hesckumit Jnanext, 2001. - 557 c.: wi.
Henowmusimuit, O. B. TIpoekTupoBanue CEHCOPHBIX MUKPOMPOIIECCOPHBIX CUCTEM YIPABICHUS :
MoHorpadust / O. B. Henmomusimuii, E. A. Beiicos. - KpacHosipck : Cubupckuii ¢penepanbHblil
yH-T, 2010. - 149 c. - ISBN 978-5-7638-1985-4. - Tekctr : snexkTtponHsii. - URL:
https://znanium.com/catalog/product/442126 (mara obpamenus: 04.05.2022). — Pexxum gocrty-
Ia: 1o MOJIMHUCKE.

e Ilepuoauyeckue u3xaHus

1. NudopmaTuka W cHUCTeMbl YNpaBJieHHsI: HayuyHOe u3maHue / Yupeaurenb: AMYDPCKUN
rocyfnapCcTBeHHbIN yHUBepcuTeT; . pea. EJI. Epemun. — brarosemenck: AMYPCKUN
roCy1apCTBEHHbLIN YHUBEPCUTET. — KypHAI BBIXOAUT 2 pasa B noiyr. - OcHoBan B 2001
r. — ISSN: 1814-2400. - TekcT : HENOCPEACTBEHHBIH (MOAMNUCKA Ha TEYaTHOE U3/JaHHE)

2. UndopmanuoHHble W TeJIeKOMMYHHUKAIIMOHHbIE TEXHOJOIMHM : HayuyHBId W
o01IecTBeHHO-MH(DOPMAITMOHHBIN JKypHa / YupenuTens: MexayHapoaHas akaJaeMus HayK
uHpopmanuy, HHGOPMAIIMOHHBIX IPOLECCOB M TexHosorui. ['naBHbl penakTop B.A.
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https://www.elibrary.ru/org_profile.asp?id=209
https://www.elibrary.ru/org_profile.asp?id=209
https://www.elibrary.ru/org_profile.asp?id=209
https://www.elibrary.ru/org_profile.asp?id=209
https://portal.issn.org/resource/issn/1814-2400

TpaitaeB. - M.: MexayHapoaHas akaaeMus HaykK HWHQPOpMAH, HHPOPMAIMOHHBIX
MPOLIECCOB U TexHoJorui. — XXypHan Berxoaut 2 pasa B moiyr. - OcHoBan B 2006 . — ISSN:
2218-5070. - TekcT : HEMOCPEACTBEHHBIN (ITOAMMCKA HA TIEYaTHOE U3IAHHE)

3. Ilpukaagnasa undopmaruka / Yupenutens: MOITY «Cuneprus»; ri. pea. Jmu M.U. —
MockBa. MOITY «Cuneprus» — XKypHan Beixonut 6 pa3 B rog. — OcHoBan B 2006 roxy. —
ISSN 1993-8314 . — Tekcr : anmekTpoHHbIH. [10THbBIE 37I€KTPOHHBIE BEPCUH CTATEH JKypHaia
JOCTYTHBI 1o MOJIITUCKE Ha caiite «East Viewy:
https://dlib.eastview.com/browse/publication/66410/udb/12

4. IlpoekTMpOBaHMe H TEXHOJOTHSl JJEKTPOHHBIX CPEACTB: BCEPOCCUICKUN HaydHO-
TEXHUYECKUHN KypHaAJ/ Yupeautens: BiaguMupckuii ToCyJapCTBEHHbBIM YHUBEPCUTET; IJI.
pen. n.1.H., mpod. Penun A.B. — Bragumup.: BI'Y. — xypHai BeIXOIUT 2 pa3a B MOJYT. -
OcnoBan B 2001 romy. — ISSN: 2071-9809. — Tekct : HemocpeACTBEHHBIN (ITOAMKUCKA HA
Me4yaTHOE U3JaHKE)

o [lepeuensb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «AHTEepHET»
dnekmponno-oudauomeunvle cucmemol U 6a3vl OAHHHIX

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

9BC «Jlanbp»: https://e.lanbook.com/

OBC «lOpaiit»: https://urait.ru//

OBC «YHuBepcuTeTcKas oubnuoreka onnaiti»: https://biblioclub.ru/

Hayunas snekrponnast oudaunoreka (PYHIB) «eLIBRARY.RU»: http://elibrary.ru

HauunoHanbHaga anekTpoHHas 6ubnuoteka (HIB): http://H36.pd/

Ba3bl qanHbIX poccuiickux xypHanoB kommanun «East Viewy: https://dlib.eastview.com/

ArXiv.orqg - Hay4HO-TIOMCKOBas CHCTEMa, CICHUAIU3UPYETCs] B 00JACTIX: KOMITBIOTEPHBIX

HayK, acTpodu3uku, GU3NKU, MaTEMAaTUKH, KBAHTOBOM Onojioruu. http://arxiv.org/

Google Scholar - mowckoBas cucTema 1Mo HaAy4YHOH JUTepaType. BKiroyaeT ctaTb KPYIHBIX

HAYYHBIX M3JIaTEIbCTB, APXUBBI IIPEIPHUHTOB, IYOIMKAIIMN Ha CaiiTaX YHUBEPCUTETOB, HAYYHBIX

o0I1IeCTB ¥ APYruX HAy4HBIX opranu3aiuii. https://scholar.google.ru/

10. SciGuide - naBuratop 1Mo 3apyOeXHbIM HayYHBIM 3JIEKTPOHHBIM PECypcaM OTKPBITOTO TOCTY-
na. http://www.prometeus.nsc.ru/sciguide/page0601.ssi

denepanbras nHGOpMannoHHast cucremMa «EqnHoe OKHO 10CTya K HH(DOPMAIMOHHBIM Pecyp-

cam»: http://window.edu.ru/.

NN

©

Ilpogheccuonanvnuie pecypcol cemu «HUnmepnemy
1. ®epepanbHas nundpopmanmonHas cuctema «EquHoe okHO nocTyna K HH(GOPMAIMOHHBIM pecyp-
cam»: http://window.edu.ru/

e [lepeyenb HHPOPMANHMOHHBIX TEXHOJIOTHI, WCMOJbB3YeMBIX IPH OCYLIECTBJIEHHH
00pa30BaTeILHOIO npouecca, BKJIIOYAS nporpaMMHoe obecrieuenmue,
HH(GOPMALMOHHBIE CTIPABOYHBbIE CUCTEMBI (1pU He0OX00UMoCmu)

[TpoBeneHue NEKUMOHHBIX 3aHATHH MpennojaraeT MCIoJb30BaHHE KOMIUIEKTOB CIAHI0B U
MIPOTrPaMMHBIX MPE3EHTALMHI 10 paCCMaTPUBAEMbIM TEMaM.

[TpoBeneHue MPaKTUYECKUX 3aHATHHI MO TUCHMIUIMHE MPEAINOoaraeTcst UCIOJIb30BaHUE CIIe-
MUATN3UPOBAHHBIX aYHHTOpHﬁ, OCHAIICHHBIX IEPCOHAJIbHBIMH KOMITBIOTCpaMH, O6’BG}II/IH6HHBIMI/I B
JIOKAJIbHYIO CeTh M MMEIOLIHX JIOCTYI K pecypcam riodansHoi cetu MHTepHeT.

JIns1 BBIMOSTHEHUS 3aJaHU CaMOCTOSTEILHOM TOJTOTOBKH O0yJaromniuecs: 00ecrneunBaroTCs
JUTEPATypoOil, a TaKkKe B ONPEACIEHHOM IMOPAIAKE MOTYT MOIYy4aTh JOCTYN K MH(POPMALMOHHBIM
pecypcam MHTEepHETA.

Jucuumnirza obecrieyeHa HeOOXOMMBIM POTrPAMMHBIM 00eCIieYeHUEM, KOTOPOE HaXOIHUT-
cs1 B cBOOOAHOM noctyrie (rmporpammbl Open office, cBoOoHAas AHUIIEH3Us, KOJ IOCTyIa HE TpeOy-
eTcs).
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https://dlib.eastview.com/browse/publication/66410/udb/12
https://znanium.com/
https://e.lanbook.com/
https://urait.ru/
https://biblioclub.ru/
http://elibrary.ru/
http://www.uni-protvino.ru/biblioteka/elektronno-bibliotechnye-sistemy.html?id=369
http://нэб.рф/
https://dlib.eastview.com/
http://arxiv.org/
http://arxiv.org/
http://scholar.google.com/
https://scholar.google.ru/
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://window.edu.ru/
http://window.edu.ru/

B ¢unmnane «IIpoTBuHO» rocygapcTBeHHOro yHuBepcurera «JlyOHay co3aHbl yCIOBUS A
oOydeHUsl JIOJeH C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU: HCIOJIb30BaHUE CIEIMAIBHBIX 00pa3oBa-
TEJIbHBIX MPOTPaMM U METOAO0B O0y4EHHUS, CHEIHATbHBIX YYCOHUKOB, yUeOHBIX MOCOOUN U TUIaK-
TUYECKUX MATEPHUAJIOB, CIICIUAIBHBIX TEXHUYECKUX CPEIICTB O0yUEHUSI KOJJICKTUBHOTO U WHIUBU-
IyaJbHOTO TOJb30BaHUs, MPEIOCTABIEHUE YCIYT acCUCTeHTa (IMOMOIIHMKA), OKa3bIBAIOIIUM 00Y-
YAOIIMMCS HEOOXOIMMYIO TEXHUYECKYIO IIOMOIIb, 00OECTICUeHUE JIOCTYIIA B 3/IaHUST OPTaHU3AIIHH.

HmeeTcst yHuBepcallbHOE CPEACTBO JIsl OIbEMa U MepeMEeIEHUS] MHBAIUIHBIX KOJIICOK —
nasayc-tuiatopma CKIa HOM.

KomneroTepHsle kiaccel 000pyAoBaHbl cTojamMu sl naBanuaoB ¢ LI, Takxe 31eck 060-
pynoBaHbel pabounme wmecta s gull ¢ OB3: ycTaHOBIEGHBI CHENHUATBHBIA MPOTPAMMHO-
TEXHOJOTHYECKHIM KOMILJIEKC MO3BOJISIONINI paboTaTh Ha HUX CTYJEHTaM C HapyIIEHHEM OMOPHO-
JIBUTATEIHLHOTO arapara, C1aboBUASIINUM U cinabocibimanumM. IMeroTcst TapHUTYPhl KOMIIAKTHBIE,
OecripoBojHas KJaBUaTypa ¢ OONBIIMMH KHOMKAaMH, OECIIPOBOJHONW KOMIIBIOTEPHBIM JKOCTHUK C
IBYMsI BBIHOCHBIMH KHOTIKaMH, OECIIPOBOJHON pecupBep, OecrpoBOAHAs BBIHOCHAS — OoJbIIas
KHOIIKa, TOPTATUBHOE YCTPOWUCTBO JJISl YTEHUS IIEYaTHBIX MaTepUATIOB.

CrenuanbHble y4€OHUKH, Y4eOHBIC TOCOOUS U TUIAKTUUECKIE MaTepUalibl, B TOM YHCJIC B
dbopMaTe neyaTHbIX MaTepuasioB (KpymHbIi mpudt nian ayauodaiiisl) umerotcs B 9bC, Ha KOTO-
phle noanucas Gpuinal.

Hanuuue Ha caiite cripaBouHOM HHQOpPMAIIMK O PAaCIUCaHUU yUYeOHBIX 3aHATUHN B aanTUPO-
BaHHOH (opMe JAOCTYIMHOHN i OOYYArOIIMXCS C OTPAHHMYECHHBIMA BO3MOXHOCTSMU 3JI0POBBS, SIB-
JISOLTUXCA CIETIHIMU WU CIIa00BUSIIUMHU.

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

OOyuaromiyecs U3 YUCIIa WHBAIKWJOB U JIUI] C OFPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbSI
MOTYT HMCIOJIB30BaTh CIIEUAIN3UPOBAHHOE MTPOrPaMMHOE M MaTepHaAbHO-TEXHUYECKOe o0ecteye-
HUeE:

— oOyyaromuecs ¢ HapyIIeHHUSIMH OIOPHO-/IBUTaTEeNIbHOTO anmnapara npu HeoOX0JUMOCTH MO-
I'YyT HCIOJIb30BaTh aJalTHBHbIE TEXHUYECKHE CpEACTBA: CIELHaIbHO O00O0pYIOBaHHBIE
JOUKOWCTUKY, YBEJTMUEHHbIE BBIHOCHBIE KHOTIKH, KJIIABUATYPbI C OOJIBIINMHU KJIaBUILIAMHU.

— oOyuaromuecsi ¢ OrpaHUYEHHUSIMHU 10 3PEHHUI0 MOTYT HPOCIYIIaTh JOCTYHHBIN ayJauomare-
pHUa UM IPOYUTATh TEKCThI, YBEIUUMB IIPU(PT HA dKpaHE MOHUTOpPA KOMIIbloTepa. Peko-
MEHAYETCSl UCIOIb30BaTh IKPAHHYIO JIYIy U JApPYTHE BU3YallbHbIE BCIIOMOIATEIbHBIE CPEA-
CTBa, YTOOBI U3MEHUTH WIPUPT TEKCTA, MEKCTPOUHBIN MHTEPBAJ, CAHXPOHU3ALMIO C PEYBIO
U T.J., IPOrpaMMbl 3KPAaHHOTO JOCTyHa (CKpUHPHUIEPHI sl MPOUYTEHUsI TEKCTOBOW MH(OP-
MalUy 4Yepe3 CUHTE3UPOBAHHYIO peYb) W/WIN BKIIOYUTH (QYHKIHUIO «3KPAHHOTO JAMKTOPa»
Ha NepCOHAILHOM KOMITIbIOTEpE ¢ onepanuonHoi cucremoir Windows 7, 8, 10.

— oOyyaromuecs € OrpaHMYEHUSMU II0 CIyXy MOTYT BOCIIOJIb30BAThCS KOMITBIOTEPHOM
ayJJMOTapHUTYPOM MpHU MPOCTYIIMBAaHUKM HEOOXOJUMON MH(OpMAIMM U MOPTATUBHON WH-
nykiuoHHo# cuctemoit cepun «MMCTOK».

[Tpu HeoOXoaMMOCTH OOy4aroLIHecs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 310pPOBbSI U HHBA-
JUIBI 00ECTIEYMBAIOTCS TTEYaTHBIMU U (MJIH) DJIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcamu (o0pa-
30BaTeNbHAs MporpamMma, yuyeOHble mocodus u Jp.) B popMax, aJanTUPOBAHHBIX K OTPaHUYCHUSIM
WX 3710POBbsI U BOCTIPUATHS HH(POPMALIUU:

Jlis nu1 ¢ HapyLIEHUSAMU 3pEHUS:

— B Ie4yaTHOU (opMe yBeTMYEHHBIM HIPUPTOM,

— B (hopMe ITEKTPOHHOTO JJOKYMEHTA,

— B (popme ayauodaiina.

Jlis nu1 ¢ HapyLIEHUsAMH CITyXa:

— B TeyaTHou opwme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

Jlist mui ¢ HapyIeHUsIME OIIOPHO-/IBUTaTEeNIbHOTO arapara:
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— B Te4yaTHou opwme,
— B (hopMe TEKTPOHHOTO JJOKYMEHTA,
— B ¢opme ayauodaiina.
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IIpunoxkenne x pabouelt mporpamme TUCIUTUTHHBI
(I)OHHBI OLICHOYHBIX CPEIACTB

B pesynbraTe OCBOCHHS AUCHMILIUHBI «HTErpUpPOBAHHBIE CHUCTEMBI NMPOEKTUPOBAHUS U
yIpaBJeHUs» TPOrpaMMbl OakajiaBpoB 1o HampaBieHuto noaroroBku 15.03.04 «ABromaruzarus
TEXHOJIOTUYECKHX MPOIECCOB U MPOU3BOJICTB» C YYETOM HAMPABICHHOCTH OaKaJaBpCKOH TMpo-
rpaMMbl — «ABTOMAaTH3aIUsl TEXHOJIOTMYECKUX TPOIECCOB U TPOM3BOJICTBY BBITYCKHHK JIOJIKCH
001a/1aTh CJICTYOIIUMHA KOMIETCHITHSIMHU:

Komnerennus YK-1. - Cioco0GeH ocyiecTBIsATh NOUCK, KPUTUUYECKUN aHalIU3 U CUHTE3 UH-
(dbopmanuu, NPUMEHATb CUCTEMHbIH MOAXO0[ JUIsl PELLICHHs] TOCTABJIEHHBIX 3a/1a4.

Kommnerennus IK-3. - CmocoOHOCTB pa3zpabaTeiBaTh pabOunii MPOESKT THOKUX IMPOU3BO/I-
CTBEHHBIX CHCTEM B MAIIMHOCTPOSHUH U OCYIICCTBIISATH BEIOOP MPOTrPAMMHOTO OOSCTICUSHUS IS
CHCTEMBI YIIPaBIICHHS THOKMMHU TIPOU3BOJICTBEHHBIMUA CHCTEMaMH

Onucanue nokasareJsieil M KpuTepueB OLlCHUBAHUSI KOMIIETEHIMI, 2 TAKKe IIKAJI
OLlEHUBAHUS

Komnerenuus YK-1. - CiocodeH ocymecTBIsATh NOMCK, KPUTHYECKHIi aHAJIHU3 M CHH-
Te3 HHPOPMALMHU, IPUMEHATH CHCTEeMHbIN MOAXO0/ /ISl pellieHUsl MOCTABJIEHHBIX 3a/1a4.

Komnerennus IIK-3. - CnocodHocTh pa3padarbiBaTh padounii NpoeKT rudKUX MpPou3-
BOJACTBEHHBIX CHCTEM B MAIIMHOCTPOCHMH W OCYHIECTBJISITH BbIOOP NMPOrpaMMHOro odecre-

YCHUSA 1JIsA CUCTEMbI YIIPABJCHHUS THOKHMMH NpOU3BOJACTBCHHBIMHU CUCTEMAMM.

WHIAKATOP JIO KPUTEPUU OHIEHUBAHUSI
CTHKEHMSI PE3YJbTATA OBYUEHUS
10 MPAKTHKE
KOMIIETEHIIUHA
1 INKAJIA oneHnBaHus
(Ko 1 HAMMEHOBAHUE)
1 2 3 4 5)
EMOHCTPHUPY- E€MOHCTPUPYET
A ThHpy A PHPY Jemonctpupyer
€T YaCTUIHOE JIOCTAaTOYHO JemoHcTpupyer
. . cB0oOOIHOE U
YMEHUE TIpH- yCTOHYNBOE yCTOHYHBOE
yBepeHHOE
MEHSTH METO- YMEHHE TIPH- YMEHHE TIpUMe-
YMEHHE TIpUMe-
JIIKY TTOHMCKA, MEHSTH METO- HATh METOJJUKU
HSTh METOJTUKU
VK-1.3. Ocyuiectisier cbopa u oOpa- JIAKH TIOHCKa, MoWcKa, coopa u LHoHCKa. cGopa I
TIONCK MHPOPMAIHHU JUIs 6otku nHpOp- | cOopa u oOpa- 00paboTKH MH- » CO0P
. OtcyTcTBHE 00paboTKH MH-
pelleHus MoCTaBICHHON MCHIS Maluu 1o pa3- | 60Tku uHOP- dhopmanuu 1o (bopMatH 1o
3aJ1a4¥ 10 Pa3IuIHBIM y JIMYHBIM THIIAM | MAIliH 110 pa3- Pa3IMIHBIM a;)quHM
THTIaM 3aIPOCOB 3aMpOCOB. JIUYHBIM THIIAM | THIIAM 3aIpo- IT)I/maM sa1o
3aIpoCoB. COB. p
COB.
Homnyckaer
MHO>KECTBEH- OITyCKaeT OT- He nomyckaer
Homy Aony He nomyckaer
HBIC TPYOBIE JIeNIbHBIC HETPY- | OIIHOOK.
OIIUOOK.
OIINOKH. Oble OIMIMOKH.
VK-1.4. I1pu o6paboTke Hemonctpupy- | JemoncTtpupyer | JemoHcTpupyer | JdeMOHCTpUpYeET
HHPOPMALIUHU OTIINIACT Otcyrersme | CF 1acTHIROE JIOCTAaTOYHO yCTOHYHBOE cBOOOIHOE U
(akTBl OT MHECHUH, HHTEP- 131]61{1/1;1 YMEHUE rpa- yCTOHYHBOE YMEHHE Tpa- YBEpEeHHOE
MIpeTaIyii, OIEHOK, Gop- y MOTHO, JIOTWY- | YMEHHE Tpa- MOTHO, JIOTHY- YMCHHE Tpa-
MHpPYET COOCTBEHHBIE HO, apTyMeH- MOTHO, JIOTHY- HO, pTYMEHTH- | MOTHO, JIOTHY-
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MHEHHUS U CYXJIEHHUS, ap- TUPOBAHO HO, apr'yMEHTH- | poBaHO (JOPMH- | HO, ApTYMEHTH-
TYMEHTUPYET CBOU BBIBO- (dbopmupoBaTth poBano gopmu- | poBaTb co0- poBaHo popMmu-
JIbI ¥ TOUKY 3PEHUS COOCTBEHHBIE poBaThb coo- CTBEHHBIE CYX- | pOBaTh cOO-
CYX/EHUS U CTBEHHBIE CYX- | JAEHUS U OLIEH- CTBEHHBIE CYXK-
OLICHKU. JICHUS U OLICH- KH. JICHUS U OLICH-
KH. KH.
Honyckaet Homyckaer ot- He nomyckaer He nomyckaer
MHOKECTBEH- JIeNIbHBIC HETPYy- | OIMHUOOK. OIHOOK.
HBIE TPYOBIE OBle OMmMOKH.
OIITNOKH.
Hemonctpupy- | JdemoHcTpupyeT
€T YaCTUYHOE JIOCTaTO4YHO Hemonctpupyer | JlemoHCTpUpyeT
yMEHUe Kpu- yCTOHuuBOE yCTOHUUBOE cBOOOHOE U
TUYECKH Olle- YMEHHE KPUTU- | yMEHUE YMEThb | yBEpeHHOE
HUTb JOCTOUH- | UECKH OLICHUTh | KPUTHUECKHU yMEHHE KPUTH-

CTBa U HEJO-

JOCTOUHCTBA U

OLCHUTH JOCTO-

YCCKH OLCHUTH

YK-1.5. PaccmaTpuBaet u CTaTKU NpeJjia- | HeJOCTATKU WHCTBA U HEIO- | JOCTOMHCTBA U
Mpe/yIaraeT BO3MOYKHBIC raeMoro peie- | mpeajgaraeMoro | CTaTKH Mpeyia- | HEAOCTATKU
BapHaHTHI PEIICHUS I10- OTcyTcTBHE | HUS, BRIIBHYTH | PEIICHHS, BBI- raeMoro peme- | mpeiaraeMoro
CTaBIICHHOH 3a/1a4H, OI1e- YMEHHUS aIbTePHATHB- JIBUHYTH aJIb- HUS, BEIIBUHYTH | PEUICHUS, BEI-
HUBAas UX TOCTOWHCTBA U HBIA IOAXOM K | TepHATUBHBIH aITbTePHATHB- JIBUHYTH aJlb-
HEIOCTATKH PpelIeHHIo 3a- MOJTXOM K pe- HBIH TIOAXO[ K TEPHATUBHBIHA
Jauu. IICHWIO 33/Ia4M. | PEIICHUIO 33/1a- | MOAXOI K pe-
YH., IICHHUIO 3371a4H .
Honyckaer Jomyckaer oT-
MHOKECTBCH- JIeNIbHBIC He- He momyckaer He nomyckaet
HBbIE TpyOBIe rpy0Oble ommuo- OILIMOOK. OLIMOOK.
OIITHOKH. KH.
He 3naeT nnu Xopo1o 3HaeT
VY nosnerBopu- JlemoHCTpUpY-
3HaeT cnado COBpPEMEHHBIE
TENBHO 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
THOKHAMHU TIPO- H3BOJICTBEH-
OTtcyTcTBHE THOKHUMHU TIPO- YIpaBICHUS
H3BOJICTBCH- HBIMH CHCTE-
3HAHUS H3BOJICTBEH- THOKHUMU MPO-
HBIMH CHCTE- MaMH.
HBIMHU CHUCTE- H3BOJICTBEH-
MaMH.
MaMHu. HBIMHU CHUCTE-
MaMH.
Honyckaer Jomyckaer oT-
Jonyckaer no-
MHOECTBECH- JIeNIbHBIC HEe-
CTaTOYHO CEepPb- He momyckaer
HBIE TPYOBIE rpyObIe ommo-
€3HBIC OIIHOKH. OIIHOOK.
[IK-3.2. [TpoBoauT aHa- OIITNOKH. KH.
JIU3 CYIIECTBYIOMIHNX TIPO- HdemoHcTpH- Hemonctpupyer | HemoHcTpupyeT | JeMoHCTpupyeT
TpaMMHBIX Cpe[ IS pyer JacTud- JIOCTAaTOYHO yCTOHYHBOE cB0oOOIHOE U
YIpaBJICHUS THOKUMH HOE yMEHUE yCTOHYnBOE YMCHHE BBIOU- yBepeHHOE
MIPOU3BOJICTBCHHBIMU CH- BEIOMpATH MPO- | YMEHHE BBIOU- patb mpo- YMCHHE BBIOU-
CTeMaMu rpaMMBI Ha patb mpo- rpaMMBbI Ha patb mpo-
SI3BIKAX IPO- rpaMMBbI Ha SI3BIKAX TPO- rpaMMBbI Ha
rpaMMHpOBa- SI3BIKaX TPO- rpaMMHPOBa- SI3BIKAX MPO-
HUS BBICOKOTO | TpaMMHUpOBa- HUS BBICOKOT'O rpaMMHpOBa-
OBHSI, HUS BBICOKOT'O OBHSI, HUS BBICOKOT'O
OrcyreTsue 1}315161/1 a,TB npu OBHSI; 1}3]51614 a’TI) npu OBHS;
yMeHHS P P yp ; p P yp ;

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

BBIOMpATH MPH-
KJIaJJHbIE TIaKe-
TBI TIPO-PaMM
JUIsl pa3paboTKu
YIPaBISFOIIAX
MpOTpaMM JIs
THOKHX IIPOM3-
BOJICTBEHHBIX
CHCTEM.

KJIaJIHbIE TIaKe-
TBI IPOTPaMM
JUIsl pa3paboTKu
YIPaBISFOIIAX
MpOTpaMM JIIst
THOKHX IIPOH3-
BOJICTBEHHBIX
CHCTEM.

BEIOMpATH PH-
KJIaJHbIe TIaKe-
TBI IPOTPaMM
JUIsl pa3paboTKu
YIPaBISFOIINX
HPOTpaMM JIJIst
THOKHX IIPOH3-
BOJICTBEHHBIX
CHCTEM.
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Homyckaet

Jomyckaer ot-

He nomyckaer

He nomyckaer

MHOKECTBCH- JIeNIbHBIC He- OIIUOOK. OIIUOOK.
HBbIE TpyOBIE rpy0Oble ommo-
OIINOKH. KH.
HemoncTpu-
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 paspa- yBep
TIPOTPaMMEBI OaTeIBaTH YMeHHe pa3pa-
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 MPOM3-
BOJICTBCHHBIX
CHCTEM. BOJICTBCHHBIX
CHCTEM.
CHCTEM.
OITyCKaeT OITyCKaeT OT-
Hlomy Homy He nonycxkaer
MHO>KECTBEH- JIeNbHbIE He- - He nomyckaer
HBIC TPYOBIE rpyObIe ommo- ' OIHUOOK.
OIINOKH. KH.
[IK-3.3. OcywecTBiser
HemoHcTpu- Jemonctpupy-
HarHCatiie Hporpam Uit eT yIOBJIe €T XOPOIIHit JlemoHCTpH JlemoHCTpH
CHCTEM YIIpaBICHUS THO- pyery . p pHpy pHpYy
TBOPUTEIHHEIN | YpOBEHBH Bia- €T BBICOKHI €T cBOOOHOE U
KHMH TIPOU3BOICTBCHHbI-
ypOBEHb BJIa- JICHUS] HaBbIKA- | YPOBEHb BJa- yBEpPEHHOE Blla-
MU CUCTEMaMHU
JICHUSI HaBbI- MH HCIIOJIB30- JICHUS HaBbIKA- | JICHUE HaBbIKa-
KaMU HCTIOJTb- BaHMs MPHIAL- | MH UCIIOJIB30- MU UCIIOJIB30-
30BaHus MPU- HBIX MTAKETOB BaHUs MIPH- BaHUs MPH-
KJIaJHbIX MaKe- | MPOrpaMM Juis KJIaJHbIX MaKe- | KJIaJHbIX MaKe-
TOB IIPOTpaMM | pa3paboTKu TOB IPOTpaMM TOB MPOrpaMM
Orevremsne | ™ pa3paboT- | YIpaBISTIOLIIX U pa3paboTKH | Ui 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-pEHTUHIOBOM CHUCTEME BCE 3HAHUS, YMEHUS M HaBBIKU, IPUOOpETaeMble CTY-
JICHTaMH B pe3yJIbTaTe U3y4eHUs AUCLUUIUIMHBI, OLICHUBAIOTCS B Oaax.

Onenka kayecTBa pabOThl B pEHTHHIOBOI cHcTeME SBJISETCS HAKOMUTEIBHOW U UCIOJb3Y-
eTcs JJIsl OLlEHUBaHMUS CUCTEMHON pabOThI CTYZCHTOB B TEUEHUE BCETO Meproia 00ydeHusl.

[To utoram paboThI B ceMecTpe CTYJAEHT MOXET MOTyuuTh MakcuManbHo 70 6annos. MToro-
Boi (hopmoit koHTposst B VIl cemectpe siBisieTcst sk3ameH. Ha sk3ameHe CTylIeHT MOXET HaOpaTh

makcumaiibHo 30 0auIoB.

B reuenue VIl cemecTpa cTyzieHT MOKeT 3apaboTaTh OAJUIBI 32 CISAYIONINE BUILI PaOOT:

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

Ecnu Kk MOMEHTY OKOHYaHUs ceMecTpa CTyJeHT Habupaet oT 51 10 70 GayuioB, TO OH MOIy-

4acT JOIMYyCK K OK3aMCHY.
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Ecnm cTtyneHT k MOMEHTY OKOHYaHUs ceMecTpa Habupaet oT 61 1o 70 6amios, To OH MOXET
IMOJIYUYUTh aBTOMATUUYCCKYI0 OLCHKY «YAOBJICTBOPUTCIILHO». HpI/I KCJIaHUHU IMOBBICUTH CBOIO OIICH-
Ky, CTyJICHT UMEET MIPAaBO OTKA3aThCs OT aBTOMATUYECKOM OIICHKH U C/IaTh SK3aMEH.

Ecnu cTynent He HaOpan MUHMMAaIbHOTO 4Hcia 6amioB (51 6aun), To OH HE MOIyYaeT J0-
MyCK K DK3aMEHY.

CoOTBETCTBHE PEHTHHIOBBIX 0AJUIOB M aKaJEMUYECKHX OLIEHOK dK3aMeHa
OO6mras cymma

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

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

[pouenypa OLIEHHBAHUS PE3YJIBTATOB OOYUYCHHS WHBAJIUIOB U JIMIl C OrPAaHUYCHHBIMH
BO3MOKHOCTAMU 3A0POBbA MO0 AUCHUIIIMHEC MNPEAYyCMarpuBacT HNPCAOCTABICHUC I/IH(i)OpMaIII/II/I B
bopmax, aganTHPOBAHHBIX K OTPAHUYCHHUSM HX 30POBbS i BOCIIPHUATHS HHPOPMAIIUH:

— B TIICUYaTHOU ¢opme,
— B eYaTtHOU (opMe YBETHUYCHHBIM IIPUDTOM,
— B (opMe EKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TepevYeHb MOXKET ObITh KOHKPETH3UPOBaH B 3aBHCHMOCTH OT KOHTHHICHTA

o0y4Jaromnmxcs.

[Ipu HeoOxoammocTu oOyuaromemycs wuHBaMHAYy u Jauiy ¢ OB3 mpegocraBmsieTcs
JIOTIOJTHUTEIBbHOE BpeMs JJis MOATOTOBKH OTBETa Ha 3ayeTe WM dK3aMeHe. Y o0ydaromierocs
nHBayuaa U yuna ¢ OB3 umeeTcss BO3MOXHOCTH BBIOOpa (DOPMBI KOHTPOJS HA MPAKTHUECKHUX
3aHATUSX, 3a4eTaX, IK3aMEeHax, MOAX0/A1as KOHKPETHO ISl HETO.

MeToanyeckne yKkazaHusi K NPAKTHYECKUM 3aHATHAM

TemaTnka NpakTUYECKUX 3aHATUN:
1. UntennextyanpHble JaTYUKU. MUKpOKOHTpOsUiepsl. McnonHutensHble MexaHu3Mbl. Cere-
Bble cpeacTBa. KommbroTepsl.
OnepanroHHbIe CUCTEMBI peaibHOro BpeMeHH. ['paduueckue s3b1ku. SI3bIKH BHICOKOTO
YPOBHSI.
Cas3u B cucteme. Tumsl cBsizeil. BHyTpeHHUE U BHEILIHUE CBS3HU.
OCHOBHBIE TIOHATHS CUCTEMHOT'O aHAJIN3a U TEOPUU CUCTEM.
[[Inaa USB. OO6mias xapakTepucTuKa.
Buner o6ecnieuenns CAIIP: maremaTnueckoe obecreyeHre, TMHIBUCTHUECKOe o0ecreye-
HUeE, IPorpaMMHOE o0ecrieueHre, THPOpMAIMOHHOE oOecrieueHe, TEXHUUecKoe ooecrneue-
HUE U METOAMYECKOE 00eCTIeYeHNE.
Knaccudukanust coBpemennsix CAD/CAM/CAE-cucrem.
SCADA-cucremsl. O01I1E CBEACHUS.
ba3bl ganHbIX coObITHIH. [ pynmbl COOBITHH.
10 Cepgep Joctyna k JlaHHBIM.
11. B3aumozeiicTBre HHCTPYMEHTAIBHOM U UCTIOHUTENBbHOM cructeMbl KLogic.
12. Knuentckue monyinun SCADA-cucTeMsl.
13. CocraB OPC crannapra.
14. CranpapTHbIE peXXKUMBbI YTEHUS U 3alIUCH TaHHBIX.
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15. O6mue Bompock npoektupoBanus u BHeapenus KMC.
16. MextyHapoJHbIe CTaHAAPThI IJIAHUPOBAHUS MPOU3BOACTBEHHBIX MTPOIECCOB.
17. CraHgapThl yrpaBlieHHs] KAYECTBOM IPOMBIIUICHHOW MTPOTYKITUH.

MeToanueckoe obecrniedeHue HHHOBAIIMOHHBIX (G OPM yueOHbIX 3aHATHI
Paz6op pa3nuuHbIX MOIENCH MTPEeICTABICHIS 3HAHUH, 3a/1a4 MOJICIIMPOBAHUS UHTEIUICKTY-
QJIbHOM J1€ATeIbHOCTH.

MeToanuyeckne yKazaHus JJIs1 CAMOCTOATEIbHO padoThI
TGKYL[II/Iﬁ KOHTpOJIb yCHeBaeMOCTI/I OCYH_IGCTBJBIGTCSI B Hpouecce BBITTIOJIHCHHU A HpaKTI/I‘-IeCKI/IX nu

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|4 ]|]5]|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 3agaHus

Ilepeuenv 0bs3amenvbHbIX 81008 Y4eOHOU pabombl CIYO0eHma:
— nocewenue 1eKYUOHHbIX 3AHAMULL,
— omegemvl HA MeopemuiecKue 60NPOCHl HaA NPAKMUYECKUX 3AHAMUSAX,
— peulenue NpaKmu4eckux 3a0ay u 3a0aHull Ha NPAKMUYECKUX 3aHAMUAX,
— GbINOJHEHUE YCIMHBIX CO0OUeHUll

MHHOBanMoHHbIE GOPMBI IPOBECHUS YUEOHBIX 3aHATHH

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

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

Bcero: 4

[Tponienypa mpoMexyTOYHOH aTTeCTallMd MPOXOAUT B cooTBeTcTBUHM ¢ «llonoxeHuem
0aITbHO-PEUTHHTOBOW CHCTEME OIIEHKH M TEKYIEM KOHTPOJIE YCIIEBAEMOCTH CTYIEHTOBY, a TAKKe
«[TonoxeHreM o MPOMEKYTOUHOM aTTecTaln» yHUBepcuTeTa «JlyoHay.

AnanTtupoBaHHas palouas mporpamMma y4yeOHOM IUCHUIUIMHBI (MOAYJsl) pa3paboTaHa B
OTHOIICHUH PAa3HOHO30JOTMYECKON y4eOHOW Ipynmbl 00yYaromuxcs, UMEIOUUX JOKYMEHTaIbHO
MOJITBEPK/ICHHBIE HApYIICHUS CIyXa, 3pEHUs, OIMOPHO-IBUTATEIBHOTO armiapara, COMaTHYeCKHe
3a00JeBaHMs U TOAJAIOIIMECS KOPPEKIMH HEPBHO-TICUXUYECKHWE HApYIIEHUS WJIM COYETAHHBIE
HapyIICHHUS.

Cnucox BONPOCOB K IK3aMEHy
1. OcHoBonomararoras pojib HHTETPUPOBAHHON CHCTEMBI YIIPABICHHS TEXHOJIOTHYECKUM
ITPOLIECCOM.
OcHOBHBIE 337]a4l CUCTEM YIIPABJICHUS.
CoBpeMeHHbIE YPOBHH HHTETpaIiH.
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. DyHKIHMH aBTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUSI.

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 ylpaBieHus 06a3amu 1aHHbIX (CYB/I).

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

16. YnpaBneHne Ka4eCTBOM KaK 9acTh MPOCKTHPOBAHHS CHCTEMBI

17. SCADA. Kpurtepuu O1ieHKH.

18. OgHOpaHroBast MOJICIIb M MOJICIb KIIUEHT/cepBep.

19. CpaBuutenpHas ctouMocTh paznuunbix SCADA cucrem.

20. 3amaum, pemaeMbie COBPEMECHHBIMH aBTOMATH3WPOBAHHBIMU CHCTEMaMHU YIIPABJICHHS W
KOHTPOJISL.

21. I'papuyeckoe mporpaMmMupoBaHue, Tpapuueckuii uHTepdeic.

22. OTKPBITOCTH MMPOTPAMMHOT0 00ECIICUeHHs, CTAaHAaPTHBIE CPECTBA MPOTPAMMHUPOBAHUSL.

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. KoprioparuBHble HHPOPMAITMOHHBIC CUCTEMBI, UX XapaKTEPUCTUKUA U OCOOCHHOCTH.

28. CAIIP.

29. OPC — MexTyHApOIHBIN CTaHAAPT.

30. I'papmyeckure A3bIKH TPOrPAMMHUPOBAHHS.

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 O0IEHHs ¢ AUCTIETYEPOM
[Ipo6nembr kommepueckux CAIIP
WuTerpupoBanHoCTh. [on0KUTENbHBIE U OTPUIIATENIBHBIE CTOPOHBI
I'paduaeckue s361KH
OPC — cucreMa KIIMEHT-CEPBEP
0. OPC — 06a3bI JaHHBIX
1. OIIC — s13bIKM TPOTPAMMHUPOBAHUS
12. busHec-Tpo1iecc ¢ TOYKHU 3PEHUSI COBPEMEHHBIX MTPEIIPUSTHIA
13. Cucrema ynpaBiieHUs] KOPIOPATUBHON 0a30i JaHHBIX
14. Cucrema aBTOMAaTHU3aIMU JOKYMEHTOO0OpOTA
15. Cucrembl MOAAEPKKU NMPUHATHS PELICHUS

RRO©oOoNoO~WNE

Temaruka pedepara (ITP-4.2)
1. OmnepanuoHHas CUCTEMa PealbHOTO BPEMEH!U
2. Bosmoxxnoctu nporpammupoBanus [TJIK
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OyHKIMY aBTOMaTU3UPOBAHHBIX CUCTEM YIIPaBICHUS

Crpykrypa 0a3bl JaHHBIX MIpoIlecca pealbHOTO BpEMEHHU

CoBpeMeHHast MOJIETb IPEITPUSITHS

PenHxeHUpUHT 1 OM3HEC-TIPOLIECCHI

CrangapTsl Uil IPOrpaMM aBTOMATH3AI[UHU MPOMBIIIEHHBIX TPEIIPUITUN

Metononorus GyHKIMOHAIHLHO-CTOMMOCTHOTO aHAIM3a MIPEIIPUATHS

OCHOBBI METOIOJIOTUHU TPOEKTUPOBAHUS HH(OPMALIMOHHBIX CUCTEM

0. MonenupoBaH#e MOTOKOB JaHHBIX

1. Tpu rnaBHBIX KpuTepus 11 aHanmmu3a cucteM SCADA

12. ITpumepsr cuctem SCADA

13. YHuBepcalibHbIE SI3IKHM MOJEJIMPOBAHUS ISl OPraHU3alMKd aBTOMATU3HUPOBAHHOTO LIMKJIA TPO-
€KTUPOBAHUS

14. OTKpbITbIE KOMMYHUKAIIUU 1O OTKPBITHIM IIPOTOKOJIaM

15. Opranu3zanusi — COBOKYIHOCTb B3aUMOACHCTBYIOIINX 3JIEMEHTOB (TI0Ipa3/eieHui)

RRO©®oN O~

Conep:kanue 3K3aMeHAIIMOHHOT 0 OUJIeTA
1 Bonipoc — pyHmameHTambHas TeOpHs (3HATh + YMETh)
2 BONPOC — IIPAaKTUYECKast KOMIUIEKCHAas 3a/1a4ya (YMeTb + BIaJleTh)

IIpakTHueckoe 3aJ1aHue

IlpuMep mMpaKTUYECKOTr0 3aJaHusl.

Onumure Ha s3bIke EXpress uepTex jaeranu, NpeacTaBieHHbIM Ha puc. 1 (0e3 ykazaHus
pa3mMepoB).
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16

Puc. 1.
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