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Pabo4yas nporpamMmma auCUMNNHBLI COCTaBIEHa B COOTBETCTBUM C dhefeparibHbIM roCyAapCTBEHHbIM 06pa3oBaTeNlbHbIM
CTaHOapToM Bbicwero obpasoBaHWst No HanpaeneHuio nogrotoBkn 15.04.04 AsTOMaTU3aUUS TEXHOMOTMYECKUX
NpoLIECCOB 1 MPOU3BOACTB, YTBEPXKAEHHbLIM nNpukasom MuHuctepctea obpasoBaHus n Haykm Poccunckon degepaumm ot
25.11.2020 r. Ne 1452

CoctaButens (u):
KaHampaTt TEXHUYECKUX HaYK,AOLEHT Ostnoea E.IM.

Ot BbINycKatoLLleln kadeapsbi: CupenbHukos B.U.
3aBenyowmii kacbeapon

MeToauyeckuin otaen: CmupHoBa B.I'.



1 BBEAEHUE K MPOrPAMME rOCYOAPCTBEHHOIO 3K3AMEHA

1.1 Uenb rocynapCTBEHHOro 23K3aMeHa: Onpedenntb COOTBETCTBUME  pe3ynbTaTOB  OCBOEHMS
obpasoBaTenbHOM nporpaMMbl  (KOMMNETEHLMIA)  BbIMYCKHUKOB TpeboBaHUsIM  cbegepanbHOro  rocygapCTBEHHOMO
obpasoBaTenbHOro craHgapTa Bbicllero obpasoBaHuMsi MO HanpaeneHuto noarotoBkn 15.04.04 «ABTOMaTtmsauus
TEXHOMOMM4YEeCKMX MPOLEeCCOB U NPOU3BOACTB» W MOATBEPAUTb MX CMOCOBHOCTb M FOTOBHOCTb WMCMOMb30BaTb 3HAHMS,
YMEHUSI U NPaKTMYECKWIA ONbIT B 06nacTu ynpaBneHns 1 aBToMatu3aumm TEXHUYECKUX U TEXHONOMMYECKMX NPOLIECCOB U
NpOM3BOACTB.

1.2 3apaum rocyaapCcTBEHHOroO 3K3aMeHa:

* MpoBepka YpPOBHA CHOPMMPOBAHOCTM KOMMETEHLMIN, oOnpedeneHHbIX denepanbHbiM roCy4apCTBEHHbIM
obpasoBaTenbHbiM ctaHgaptom M OMNOI no HanpaeneHuto nogrotoBkn 15.04.04 «ABTOMaTU3auUUsl TEXHONMOMMYECKMX
NpoLIeCCOB 1 NPOU3BOACTBY;

* onpegeneHne COOTBETCTBUSI 3HAHWUWN, YMEHWIA, HABbLIKOB BbIMYCKHMKOB COBPEMEHHbIM TPeOOBaHUAM pbiHKa
TpyAa, yTodHeHne kBanumrkaunoHHbIx TpeboBaHMn KOHKPETHbIX paboToaaTenewn;

* BbISIBIEHWE YMEHUS yCTaHaBnMBaTb CBS3b TEOPUM C MNPAKTUKOM W TPaMOTHOIO WCMOSb30BaHUSA OMbiTa,
MOfy4EeHHOro BO BPEMS MPOXOXAEHNS MPaKTUKW;

* cMcTemMaTu3aums, 3akpensieHme 1 paclumpeHne TeopeTUIECKNX 3HaHUIM No HanpasneHuo noarotoekun 15.04.04
«ABTOMaTU3aLNS TEXHONOMMYECKUX MPOLIECCOB U MPOU3BOACTBY» U NPUOBPETEHNE HABLIKOB NPAKTUYECKOTrO NPUMEHEHNSs
3TUX 3HAHUI MPU PELLUEHNN KOHKPETHBLIX HaYYHbIX,MHXXEHEPHbIX N MPOM3BOACTBEHHbIX 3a4ay;

* BblSIBIEHME YPOBHS BflageHWsi MOHOSMOMMYECKON peyblo, YMEHWUs MOrMYHO M NnocrefoBaTenbHO BCTpavBaTb
CBOW OTBET, yCTaHABNMBATbL AMANOr C YleHaMM 3K3aMeHaLUNOHHOM KOMUCCUN, BblpaXaTb CBOE MHEHWe Nno obcyxaaemMon
npobneme.

2 KOMMNMETEHUUU OBYYAIOWENOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHMHVOBPABOBATEHI:HOVI
NMPOrPAMMbI U UHOANKATOPbI OCTUXEHNA KOMMNETEHLUN

OlNK-1: Cnoco6eH chopMynupoBaThb Lienu U 3agavu uccnefoBaHus, BbIABNATb NPUOPUTETHLI peLleHus 3aaay,
BbIOUpaTb U co3a4aBaTb KPUTEPUM OLIEHKM pe3ynbTaToOB UCCreaA0BaHUM;

3HaeT: mMeToAbl npoBeaeHnA nccneaoBaHumn B obnactu aBTomMaTun3aunm TexHosrnorm4eckmnx npoueccoB 1 Npon3BoOACTB.

YmMmeeT: hopMynuMpoBaTh Lienb 1 3a4a4mn UccrieqoBaHusl, COCTaBUTb MnaH paboT, B KOTOPOM NpeayCcMOoTPeTb NPUOPUTETHI
pelleHVs 3aaad, paspaboTaTb KpUTEPUM OLIEHKN PE3yrnbTaToB Hay4YHbIX paboT.
BnapeeT: HaBblkamy paboTbl C TEXHUYECKUMUN CPEACTBAMUN HaYYHbIX UCCIIeA0BaHUM.

OlK-2: CnocobeH ocylecTBNATb IKCNEePTU3Y TEXHMYECKOW JOKYyMeHTauum B cchepe cBoel npodreccMoHanbHOn
DeATeNbHOCTY;

3HaeT: MeTOAMKYy NpOBeAEHUs IKCNEPTU3bl MPOEKTHOW [JOKYMEHTauuM CUCTEM aBTOMaTM3auuu TEXHOMOTMYECKUX
006bekTOB 1 060pYyAOBaAHMS.
YMeeT: 060CHOBbIBaTbL Y COCTaBMATL KCMEPTHOE 3aKMIOYEHME MO NPOEKTaM CUCTEM aBTOMATU3aLMM TEXHONMOIMMYECKMX
06BbEKTOB 1 060pyAOBaHUS.
Bnapeet: HaBblkamMy MPOBEAEHUST SKCMEPTM3bl NMPOEKTHOW [OKYMEHTaLUuM CUCTEM aBTOMaTU3auMU TEXHONOMMYECKUX
006bekToB 1 060pyAOBaHMS.

OlK-6: Cnoco6eH ocyllecTBATbL HAY4YHO-UCCNeAoBaTeNbLCKY AeATeNbHOCTb, UCNONb3Yysl COBPEeMeHHble
MHhOPMaLIMOHHO-KOMMYHUKALMOHHbIE TEXHOJIOMMU, rnobanbHble MHhOPMaLMOHHbIE pecypcChbl;
3HaeT: nprémbl, cnocobbl U METOAbI MPUMEHEHNSI CPEACTB BbIYUCIMTENBHOM TEXHWKU MPU BbIMONTHEHMU (DyHKUMIA cOopa,
XpaHeHus1, 06paboTkK, Nnepeaayn 1 UCNoNb30BaHUs OAHHbIX.
YMeeT: onTMManbHO, C y4yeToM BuAa nNpogeccuoHanbHON [esATenbHOCTW, NoAdbupaTb TexXHWYeckne cpeacTea
NHOPMALMOHHBIX TEXHOJTOTUN.

BnapeeT: HaBblikaMy paboTbl B CETU MHTEPHET Npu nogbope HeoOXoAMMbIX TEXHUYECKMX CPencTB MHAOPMaLMNOHHBLIX
TEXHOMNOIMN.

OlK-8: CnocobeH ocyLlecTBNATbL aHaNnu3 NPOeKTOB CTaHAAPTOB, PaLMOHANN3aTOPCKUX NPEeATIoXKeHUA n
M3o6peTeHui B o6nacT¥ MalWMHOCTPOEHUS NOAroTaBNUBaTh OT3bIBbI U 3aKMNIOYEeHUsI N0 UX OLIEHKE;

3HaeT: MeToAMKY aHanusa MpOeKTOB CTaHAAPTOB, PauUMOHaNM3aTOPCKUX MPEeAnoXeHui u mnsobpeteHwn B obnacTtu
aBTOMaTM3aLMN TEXHOIIOIMYECKMX 0OBEKTOB 1 060py0BaHNS

YMeeT: COCTaBNnsiTb OT3bIBbl W 3aKMIOYEHUSI MO OuUeHKe 3(PPEKTUBHOCTM M KayecTBa MPOEKTOB CTaHOapTOB,
paLMOHanM3aTopCckMx NPELJIoKEHUN U N300peTeHuin ONs CUCTEM aBTOMATM3aUUKU TEXHOMOIMYECKMX OOBLEKTOB MU
0bopyaoBaHus.

BnapeeT: HaBbikamMy aHanu3a u NOArOTOBKM OT3bIBOB MO NPOEKTAM CTaHAAPTOB, PaLMOHANMU3aTOPCKUX MPEASIOKEHUNA U
n306peTeHnr B 061aCTM aBTOMaTM3aLUmMmn TEXHONOrMYECKNX 0O BHEKTOB 1 060pYL0BaHUS.




OlNK-12: Cnoco6eH pa3pabaTbiBaTb U ONTUMU3NPOBaTb aNropUuTMbl U COBpeMeHHble LUupoBbIe CUCTEMBI
aBTOMAaTU3MPOBAHHOIO NPOEKTUPOBAHMUS TEXHONOrMYECKUX NPOoLEecCcoB, Co3AaBaTb NPOrpamMmbl U3rOTOBIEHUs!
AeTanen v y3noB pa3fMYHON CMOXHOCTM Ha CTaHKaX C YUCOBbLIM NPOrpaMMHbLIM yrpaBreHueM, NPoeKTUpoBaThb
anropuTMbl (hYHKLMOHUPOBAHUS TMGKUX NPOU3BOACTBEHHBLIX CUCTEM.

3HaeT: HasHa4yeHne N OCHOBHbIE COCTaBNSALME TMOKMX npon3BOACTBEHHbLIX CUCTEM.

YmeerT: pa3pa6aTb|BaTb ynpasndawuwme nporpaMmmbl And CTaHKOB C YNCI0BbIM MPOorpaMMHbIM ynpaBslieHneM.

BnapeerT: npnemMamm CoOCTaBlieHUA nporpaMm aOnda Uu3rotoBrieHusa netanen pasnquon CINOXHOCTU Ha CTaHKax C
Y/CIOBbIM NMporpaMMHbIM yrnpaBJl1€HUEM.

MK-1: CnocobeH chopmupoBaTbL HOBbIE HanpaBreHUs Hay4HbIX UCCIIe[0BaHUN U ONbITHO-KOHCTPYKTOPCKUX
pa3paboTok B cBoen npod)eccuoHanbLHoOn AeATeNnbHOCTU

3HaeT: 0TEYECTBEHHYIO U MEXAYHAapOAHYI HOopMaTMBHYI0 6a3y B 0b6nacTy Hay4HbIX 3HAHWI; Hay4HY npobnemartuky;
OpraHM3aLmio U NpoBeAeHUE HayYHbIX UCCNEA0BaHNUNA.

Ywmeer: aHanm3npoBaTb HOBYK HaAy4HYIO npo6nemaTMKy Hay‘-lHOVI obractn 3HaHwuw; NPpUMEHATb MeTOoAdbl, cpenctea u
NPaKTUKy NiaHMpoBaHUA HAay4YHbIX nccrneaoBaHni.

BnapeeT: HaBblkaMu npoesegeHna Hay4HbIX nccnegoBaHUM B HOBbIX HanpaBleHndax N HaBblkaMu obocHoBaHusA Hay4HbIX
nccnefoBaHUn B HOBbIX HanpaBneHuax.

MK-2: Cnoco6eH onpenensatb cpepbl NPpUMeHEeHUA pe3ysibTaTOB Hay4YHO-UCCeAo0BaTeNIbCKUX U
ONbITHO-KOHCTPYKTOPCKUX paboT B cBOeN npoceccMoHanbHOM fesTeNnbHOCTH

3HaeT: OTEYECTBEHHYIO U MeXOyHapoOHyl HOpMaTMBHY0 Gasy B COOTBETCTBYHOLIEW 00nacTM 3HaHW; OCHOBbI
3KOHOMMKW, OpraHn3auumn NpovsBOACTBA, TPYAa U YNpaBeHUsi opraHusaumnen.

Ywmeer: NMPUMEHATb akTyallbHYyl0 HOPMaTUBHYKO OOKyMEHTauuko B COOTBeTCTBy}OLLl,eVI obnactn 3HaHuw; NMPUMEHATb
MeTOoAbl S3KOHOMUYECKOWN OLIEHKW pe3ynbTaTtoB ONbITHO-KOHCTPYKTOPCKNX pa60T.

Bnapeet: HaBblkaMu aHanusa BO3MOXHbIX 0bGnacTer NpUMMEHEHWsI pe3ynbTaToB OMbITHO-KOHCTPYKTOPCKMX paboT;
KOHTpONs peanu3auuy BHEOPEHUsI pe3ynbTaToB OMbITHO-KOHCTPYKTOPCKMX paboT; OCyLEeCTBNEHUS MNOOTOTOBKU W
npefcTaBreHns PYKOBOACTBY OTHYETA O MPAKTUYECKON peanu3aumm pesyrbTaToB ONbITHO-KOHCTPYKTOPCKUX paboT

3 NOAroToBKA K COAYE U COAYA TOCYOAPCTBEHHOIO 3K3AMEHA

3.1 ®opma npoBeAeHUsA rocyfapCTBEHHOro 3K3ameHa

YcTHasa MucbmeHHas X

3.2 ncumnnuHbl oﬁpasoBaTeanoil nporpamMmmbl, KOTOpble MMEKOT onpepensrowiee 3Ha4YeHne ans
npocbeccwonanbuoﬁ AeATeNNbHOCTU BbINYCKHUKOB U BKITHO4Y€HbI B FOCyﬂapCTBeHHbIﬁ dK3amMeH

Ne n/n HavnmeHoBaHMe gucuunniuHbl

1 [dnarHoctmka TeXHONOrM4YeCcKnx npoueccos

2 MHTenﬂeKTyaJ’leble CUCTEMbI ynpaBlieHUA TeXHONorm4eCcknmm npoleccamum

3 MpoekTupoBaHWe cMCTEM aBTOMaTM3aLUN U yNpaBreHns

4 CoBpeMeHHble NpobreMbl aBToMaTU3aLMmU 1 ynpasneHns

3.3 Cucrtema u KpuTEepMU OLLEHUBAHUSA CAAYU FOCYAAPCTBEHHOro 3K3aMeHa

Wkana oueHvBaHUA Kputepun oLeHnBaHUA COPMUPOBAHHOCTI KOMMNETEHLMIA

B TeopeTuyeckon yactu 3agaHus gaH MOSHbIA MCYePnbIBAOWWA OTBET, AEMOHCTPUPYIOLUIA
rnybokoe noHMMaHue ©0a30BbiX MOHATUI, TEOPUW WU LUMPOKYK 3pyauumio B obnactu
yrpaBreHns pasfuMyHbIMU TEXHOSOMMYECKUMN OOBbEKTaMM M NpoLiecCcamMu, KpUTUYECKUH,
Pa3HOCTOPOHHWA W  OpUIMHanNbHbLIM  NOAXo4 K MaTepuany, CBUAETENbCTBYOLMNA O
3HAYUTENBHON CaMOCTOATENBLHON paboTe B COOTBETCTBMM C PEKOMEHAOBAHHOW NMTEpaTypon
n  WNHTepHeT-ucTouHnKkamun. [MpooeMOHCTPUPOBAHO YBEPEHHOE BRNageHWe MOHATUNHO-
TEPMMHOMNOIMYECKUM  annapaTtoM, aprymMeHTaumsi CconpoBOXgaeTcs  ybeauTenbHbIMM
npyMepamMmm M3 NpakTUkM, cOoOpPMynMpoBaHbl cofepXKaTerbHble BbIBOAbI.

MpakTuyeckas 4acTb 3agaHWs BbINOMHEHA WM OOpMIIEHA MPaBUIIBHO WM aKKypaTHO, XOf
peLLeHns 3a4a4m U OTBET BEpPHble, HE0OX0AMMbIE NOSICHEHUSA MNPEACTaBIEHDI.

5 (oTnnyHO)

B TeopeTunyeckor YacTu 3agaHns AaH MOSHbIA CTAaHO4APTHLIN OTBET HA BCE COCTaBHbIE YacTu
3a[aHus, Ka4eCTBO WUCMNOSIHEHUS BCEX SfIEMEHTOB 3adaHus, B OCHOBHOM, COOTBETCTBYET
TpeboBaHusAM, npucyTcTeyeT Pa3HOCTOPOHHEE paccMoTpeHue BOMPOCOB,
4 (xopoLwuo) CBUOETENLCTBYHOLLEE O CaMOCTOATENbHON paboTe B COOTBETCTBUM C PEKOMEHAOBAHHBLIMU
UCTOYHUKaMU. [TOHATUNHO-TEPMUHONOIMYECKUI annapaT WCMNoSfib30BaH, B OCHOBHOM,
NpaBuNbHO, aprymeHTauusi COMNpoBOXOaeTcsa npuMmepamu. BbiBogbl npaBusbHble, HO
NPUCYTCTBYET HENOCNEA0BATENBHOCTE B 0O0CHOBAHMKN CBOEW TOYKM 3peHust. BctpevatoTtcs




MeJlkKne CTUnncTnHeckne nnm roaMmmaTnyeckmne OLUMOKM, HE UCKaXkatoLme CMbIcna pa6OTbI.
npaKTMHeCKaﬂ 4aCTb 3adaHuA BbINONTHEHaA WU O(bOpMJ'IeHa npaBunbHO W akkKypaTHoO,
NPUCYTCTBYKOT HE3HAYUTEIbHbIE NMOMapKn 1N ncnpaefieHNUA, Xo4 pelleHua 3agayvm n oTeeT
BepHble, Heobxoanmble NOSCHEHUSI npeacrtaBlieHbl.

3 (yaoBneTBoOpuUTENbHO)

B TeopeTuyeckolh 4YacTu 3agjaHusl OTBET HEOOCTAaTOMHO IOFMYECKM  BbICTPOEH,
BOCMPOW3BOAUT, B OCHOBHOM, TOMbKO NEKUUOHHbIE MaTepuanbl QUCUMNMAWH, BXOASALWMUX B
nporpamMmy rocyZapCTBEHHOIO 3K3aMeHa, KayeCTBO WCMOMHEHWsI OTAENbHbLIX 3MEeMEHTOB
3aflaHns He COOTBETCTBYeT TpeboBaHusIM, OTBETbI hopMarnbHble, PeKoMeHAOoBaHHas
obsizaTenbHas nutepaTypa He Wucnosnb3oBaHa. [onyleHbl CyLleCcTBEHHble OLMOKM B
UCMONb30BaHNM  MOHATUMHO-TEPMMHOMNOINMYECKOro  annaparta,  aprymeHTauuss  He
COoMnpoBoOXaaeTcs npumepamu. BbiBodbl, B OCHOBHOM, MpaBuiibHble, HO MX 0BOCHOBaHWe
oTCcyTCTBYeT. BcTpeuvaloTcsl MHOroYMCneHHble CTUMMCTUYECKME WNKW  rpaMMaTudeckue
OLUNBKN, UMEIOTCA OTAENbHbIE OTCTYNMEHMS OT NpaBun oopMIIeHnst paboTbl.
MpakTnyeckas uYacTb 3aJaHWs BbIMOMIHEHA MNpaBUIIbHO W odhopMreHa akKypaTHO,
MPUCYTCTBYIOT HE3HAYUTENbHbIE NMOMAPKU U UCTPaBIEHUs), OTBET 3afayu BEPHbINA, HO XOpf,
peLLeHns 1 HeobXoauMble NMOSICHEHNSI He NMPeACTaBIEHbI.

B TeopeTuyeckol 4actu 3agaHusi NpooeMOHCTPUpOBaHa HECNoCOOHOCTb OTBETUTL Ha
BOMNpOChHl 6e3 NOMOLUM 3K3aMeHaTopa,0TCYTCTBYIOT OAWH WM HECKOMbKUX 006si3aTenbHbIX
3NEeMEHTOB, AOMNyLleHbl MHOFOYUCIIEHHbIE CYLLECTBEHHbIE OLUMOKM, HapyLleHbl npasuna
odopmMnenuns paboTbl.

2(Hey,qoeneTBopv|Teano) rlpaKTVI‘-IeCKaFI 4YaCTb 3adaHuA He BbINOJIHEHA WK BbiMOJIHEHa C MHOIMOYUCIEeHHbIMU

CYLLIECTBEHHbIMW OLIMOKaMM, NOSICHEHUSI OTCYTCTBYIOT.

MNpeanpuHATa MOMbITKA CMNWCLIBAHUS, WCMOMb30BaHWSA HepaspeLleHHbIX TEeXHUYeCKUX
YCTPOWCTB MM MNONb30BaHWUSA MOACKA3KOW [pYyroro 4Yeroseka (BHE 3aBMCUMOCTU OT
YCMELHOCTW TaKoN MOMbITKK).

3.4 CopepxaHue rocyaapcTBEHHOro aK3aMeHa

3.4.1 MNepeyeHb BONPOCOB, BbIHOCUMbIX Ha rOCYAapCTBEHHbIN 3K3aMeH

Ne n/n PopMynnpoBKM BONPOCOB

1 dopmupoBaHme NnocTMHAyCcTpuaneHoro obuwectsa. NpusHaku nHayctpuansHoro obuiectea

5 Mpeobpa3soBaHne nHopmaumn B cMCTEMax ynpaBneHus.
OHTponus 1 MHopmaums

3 BasoBast Tpnaga «BeLLeCTBO-3HEPIUSA-UHOPMaLUS» U ee UCTIONb30BaHNE B CUCTEMAaX YrpaBneHus

4 AHanu3 MHPOPMALIMOHHBIX MOTOKOB B CUCTEMAX YrNpaBreHus.
MapameTpbl M OLEHKM MHPOPMALIMOHHBIX MOTOKOB

5 MHdopmMaumoHHO-n3MepuTensHoe obecrneyeHme CUCTEM yNpaBneHus

6 PyHKUMOHaNbHbIE MOOENN CUCTEM YynpaBrieHus (ueneBble, NPUYUHHO-CNIEACTBEHHbIE, AETEPMVHUPOBAHHbIE,
CTOXacTU4YeCcKne)

7 AHanm3  yHKUMOHANbHLIX MoOZenen cuctem ynpasneHusi  (MPUYUHHO-CIEACTBEHHbIX, LENeBbIX W
CTOXaCTUYECKMX)

8 AHanuna MyHKUMOHANbHbLIX, LeneBblX, CTPYKTYPHbLIX N BPpEMEHHbIX Aekomnosuumn COMY

9 MeToabl gekomnosunummn CACY Ha ocHoBe rpados. AnropuTtmbl gekomnosunumm COCY Ha ocHoBe rpadoB

10 OcHoBbl geueHTpanusaumm cuctem ynpasneHuss (CY). lMogxogbl k peueHTpanmsauumn CY: uenesas,
CTPYKTYpHas, BpemeHHas. Metoabl geueHtpanusauumn CY.

11 Mpobnema aHanusa 1 cMHTE3a NPOLECCOB yNpaBneHus

12 YnpaBnsieMocTb B HeNMUHeNHbIX CY. MpuHUMNbI MUHUMYMa AMccunaumm SHeprum B TeOpun yrnpaerneHus

13 OCHOBHbIE 3a4a4n CUCTEM ONArHOCTUKN HApYLLEHWI B TEXHOMOMMYECKMX NpoLieccax. Atanbl ANarHoCTUKK

14 TunoBble CTPYKTYpPbl CUCTEM MOHUTOPUHIAa W AWMArHOCTUKM TEXHOSOrMYecknx npoueccoB. [loHATME O
ANarHoCTMYeckon Mogenu

15 MeToabl o6HapyxeHusi HapyLueHuii. KoHTponbHble kapTel.KapTbl LyxapTa, kapTbl KyMynsaTUBHBIX CyMM, KapTa
B3BELLUEHHOIo 3KCMOHEHLINMANBHOIO CpeaHero

16 OpraHusaums HenpepbIBHOTO MOHUTOPMHIAa TEXHOMOrM4YeckMx npoueccoB. MeToq rnaBHbIX KOMMOHEHT M ero
MCNonb3oBaHWe B CUCTEMAX MOHUTOPUHIA COCTOSIHUSI TEXHOOTMYECKUX NPOLIECCOB

17 [dnarHoctmka HapyleHWin C MCMoNb30BaHWEM 3KCMEPTHbIX AuMarHocTudeckux mogenen. Npumepbl cuctem c
SKCMEPTHOW ANArHOCTUYECKON MOAENbIO

18 HelipoceTeBble AnarHoCTMYeCcKne MOAENN U CUCTEMBI LUArHOCTUKM C UX UCNONb3oBaHUEM. [Mpumepbl cuctem ¢

HenpoceTeBOW ANarHoCTUHECKON MOAESbIO




19 |OwarHocTuka HapyLUeHWIA NPoLEeCcCcoB B KOHTYpax pPeLmKioB 1 paboTbl annapaTtypbl B KOHTYpax ynpaBneHus

20 HeuyeTkme guarHocTtnyeckme mogenu. [narHoctuyeckue mMofenu Ha ocHoBe chunbTpoB KanmaHa. AnropuTbl
PYHKLUMOHUPOBAHMS CUCTEM

21 OcHoBHble npouedypbl AWarHOCTMKM U CO3[aHWEe aBTOMAaTM3MPOBAaHHbLIX AWArHOCTUYECKMX CUCTEM
TEXHOSOMM4YEeCKMMM npoleccamu

22 HelpoHHble ceTn — Kak HOBeWLLee HanpaBrieHne NpakTUYecKoro NpUMMeHeHNs MHPOPMAaLIMOHHbBIX TEXHOSTOMMIA.
Knaccudmkaums HeMpoHHbIX ceTen No HanpaBreHUsM X UCNONb30BaHUS

23 McTopmsa BO3HUKHOBEHUST HEMPOHHbIX ceTen. OCHOBHbIE AOCTOMHCTBA N HEAOCTaTKN HEMpPOCETEN

24 MckycCTBEHHbIV HENPOH, Kak Mogernb B1MonorMyeckoro NpoToTuna, CTPyKTypa HerpoHa. MNoHaThe cuHanTu4eckunx
BECOB 1 NpeobpasyroLien QyHKUMK

o5 Bugbl npeobpasyowmx YHKUUA HEWPOHOB. Vcnonb3oBaHue npeobpasyrowmx QyHKUMA HEeNpOoHOB Ans
pasnuyHbIX obnacTten NpMMeHeHns

26 Mpumepbl NpYMeHeHUs HeWnpoceTen B pasnnyHbix obnactax Haykm u TexHuku. Knaccudpvkaums 3agau,
peLuaembIX C NOMOLLbIO HerpoceTen

27 OCHOBHbIE CTPYKTYpbl HEMpoceTen 1 UX UCNonb3oBaHWe ANA  pasnuyHbix obnacten npuMeHeHns

28 CeTn npsIMOro pacnpoctpaHeHusi (NepcenTpoHbl). XapakTepHble 0COBEHHOCTH, PyHKUMOHMpPOBaHME, 06racTum
NpUMEHeHUs

29 OOyueHne HerpoceTen NpsaMoro pacnpoctpaHeHusi. Anroputm Back — Propagation, ero cywHocTtb

30 MpumeHeHne HeWMpOHHBbIX ceTel B ynpaBneHun. CTPYKTYpHblE CXEeMbl CUCTEM YMNPaBMneHUS! C HEWPOHHbLIMU
ceTamu

31 3apava nonyyeHusa n o6paboTkM IKCNepUMEHTanbHbIX AaHHbIX 49 CO30aHMsA 00yYaloLLMX MacCUBOB OAHHbIX

32 Vcnonb3oBaHre npeobpasyrowimx hyHKLUUA HEMPOHOB AN pas3nuyHbIX obnacTen NpUMeHeHus.

33 CTpyKTYpHbIE CXeMbl  CUCTEM YNpaBneHUs C HEMPOHHLIMU CETAMMU.

34 MeTog rnaBHbIX KOMMOHEHT U ero UCMofb30BaHWe B CUCTEMax MOHWUTOPUHIA COCTOSIHUS TEXHOMOrM4ecKux

MpPOLLECCOB.




3.4.2 BapmaHTbl TUNOBbIX KOHTPOJIbHbIX 3a4aHU1, BbIHOCUMbIX Ha rOCyAapCTBEHHbIN 3K3aMeH

3apanue. Npouecc NPOMbIBKU CyNbdaTHOW Lennonosbl.

PaccmaTtpuBaeTcsi npouecc NpoMbIBKM CynbgaTHOM Lennono3sl Ha GapabaHHOM Bakyym-unbTpe. B BaHHy
BakyyMm-unbTpa nogaeTcd cynbaTHas Lenntonosa ¢ KoHueHTpaumen 3%. Ona pasbasnerHusa maccol 8o 0,9 1% B BaHHyY
nogaetcst obopoTHas Boaa M3 cOopHUKa cunbTpaTa. KoHUeHTpauus 1 pacxod Macchl, CkopocTb 6apabaHa BnuSOT Ha
YpOBeHb Maccbl B BaHHe. CKOpoCTb BpalleHus GapabaHa MOXHO M3MEHATb ABUraTenem, CHabXeHHbIM 4acTOTHO
perynupyembim npusogom (M1). lpombiBKa Maccbl OCyLLEeCTBNSAETCS MNyTeM nogadyn CBeXeW BOoAbl Ha ChpbICKK
BaKyyM-ounbTpa.

PaspaboTtaTte cuctembl aBTOMatu3aumm KoTopble OOMMKHbI 06ecnednTb BbINOSIHEHWE criegyowmnx OYHKLUUA.
Mcnone3oeaTtb FOCT 21.204-2013.

1. KoHTponb Ha onepaTopcKom CTaHUMK:

- pacxofoB Lennionossl 1 060poTHON BOA,

- YPOBHS B BaHHE BaKyyM-punibTpa,

- CKOPOCTW BpalleHus bapabaHa,

NOMNOXEHWI PErynmpyoLLnx opraHoB Ha NOTOKax Lenntono3ssl n obopoTtHon Bogbl (V1, V2);
2. ABTOMartumyeckoe perynmpoBaHue:
COOTHOLLEHUSA PacxogoB Lennono3bl 1 060poTHOM BoAbI;

- YPOBHS1 B BaHHe BaKyyM-usnbTpa.

3. brioknpoBky perynupytowmx opraHos V1, V2 npu octaHoBe npueoga 6apabaHa.

4. InctaHUMOHHOE ynpaBneHue ¢ onepaTopPCKOM CTaHLMMW PErynmpyoLWMMY opraHaMmmn Ha NOTOKax Lensonossbl 1
o6opoTHOM BOAbI.

3apaHue 2. PaccmaTtpuBaeTcsa CTaams Nponapku LWenbl Ans BapKy Lenmonossbl.

LLlena TpaHcnopTepom noaaetcs B OyHkep 1 Aanee [03aTOPOM B NponapoyHyto kamepy. Cloaa e noctynaet nap
HM3Koro Aasnexus. MNapokoHaeHcaTHas cMech (Napbl BCKMNaHMA) yaanseTcs B KOHOeHcaTop.

lMponapeHHas wena nuTaTenem BbICOKOro AaBneHnsi nogaeTcs B BapoyHbli koten (Tuna Kamiop). [jo3aTop wwenbl
MoCTaBnseTCcs ¢ YaCTOTHO perynupyembiM npusogom (M1).

PaspaboTtatb cucTemMbl aBTOMAaTM3auUMK, KOTOPbIE AOMXKHbl 006ECMNeYnTb BbIMOSIHEHME CREAYOWMX PYHKUNNA.
Wcnonb3osatb NOCT 21.204-2013.

1. KoHTpOnb Ha onepaTtopCcKom CTaHUuMK:

- AaBneHns napa B NponapoyHon kamepe,

- MONOXEHUN perynupyowmux knanaHos (m1, m2),

- 4ucna obopoToB go3artopa.

- MONOXEHWN perynupyowmux knanaHos (m1, m2),

- 4ucna obopoToB gosartopa.

- COCTOSIHMSA Ao3aTopa (BKITHOYEH/BbIKITHOYEH).

2. ABTOMaTu4eckoe perynvpoBaHue:

- AaBMneHusl napa B NPOMNapoYHON Kamepe,

- 4yncna obopoToB Ao3aTopa Lensbl.

3. YnpaBneHwue ¢ onepaTopckon CTaHumMn Yncrom obopoToB fo3aTopa,

4. BNOKUPOBKY perynvpyoLLero knanaHa Ha noToke napa rnpu octaHose gosartopa.

4 OCOBEHHOCTHW NPOBEOEHUA TOCYAAPCTBEHHOIO 3K3AMEHA

4.1 Oco6GeHHOCTN NpoBeAeHUsi roCYAapCTBEHHOro 3K3aMeHa Ans NUL ¢ OrpaHUYeHHbIMU BO3MOXHOCTAMM
300pOBbA

OcobeHHOCTU NpOBeAEHUsI FOCYAapPCTBEHHON aTTecTaumnm Ans L ¢ orpaHUYeHHbIMU BO3MOXHOCTSMU 300POBbS
pernameHTUpYTCA pa3genom 7 nokanbHoro HopmatusHoro akta CM6ryrTa «MonoxeHne o rocyaapcTBEHHON UTOTOBOM
aTTecTauum no obpasoBaTenbHbBIM NPOrpaMmam BbICLLErO 06pa3oBaHUAY.

4.2 MNopsnok noaa4m U paccCMOTPEHUNA anennsauumn

Mpoueaypa anennsiuMM No pesynbTaTaM FOCYAapCTBEHHbLIX aTTeCTaLMOHHBLIX MCNbITaHWI perfameHTUpyeTcs
pasgenom 8 nokanbHoro HopmatmeHoro akta CII6IYIMNT[ «[lonoxeHne o rocynapCTBEHHOW UTOrOBOWM atTectauuu no
obpasoBaTernbHbIM NporpaMmam BbiCLLEro 06pa3oBaHus».

5. YHEBHO-METOANWYECKOE N UH®OPMALIMOHHOE OBECMNEYEHUE TOCYOAPCTBEHHOIO 3K3AMEHA

5.1 YyebHasa nutepaTtypa

ABTOp | 3arnasue | N3pnatenscrtso | 'oa n3paHus Ccbinka
6.1.1 OcHoBHas y4yeb6Hasa nuTepaTtypa
lepacumoB, A. B.|lMpoektupoBaHne ACYTI c KasaHb: KasaHckui http://www.iprbooksh
TutoBueB, A. C.,|ucnonb3oBaHnem SCADA- HaUWoHanbHbIN op.ru/63973.html
LLleBuyeHko, E. . cuctem ncecnenoBaTenbCKumn 2014
TEXHONOrMYECKNIN
yHUBEpPCUTET




Mepdunves, [O. A. |VHTennekTyanbHble cuctembl| KpacHosipck: Cubupckuii http://www.iprbooksh
PaeBuny, K. B.,|noogepxku NPUHATUA denepanbHbIN 2018 op.ru/84359.html
Maraesa, A. B. peLueHnin yHVBEpcuTeT
HemtuHoB, B. A.,|WHTennektyanbHble CUCTEMBI http://www.iprbooksh
KapnywkuH, C. B.,|npoekTtupoBaHus " op.ru/85927.html
Mokpo3y6, B. I.,lynpaBneHns  TexHuyecknmn| Tambos: TamOOBCKUIA
ManbiruH, E. H.,|o6bekTamu B 4-x yacTtsax. 4.2 rocyaapCTBEHHbIN 2017
Eropos, C. A, TEXHUYECKNN
Bopucernko, A. b, yHuBepcutet, O6C ACB
dponosa, T. A.,
HemTtuHosa, 1O. B.
HemtuHoB, B. A.,|WIHTennektyanbHble CUCTEMBI http://www.iprbooksh
KapnywkuH, C. B.,|npoekTupoBaHus " op.ru/94342.html
Mokpo3y6, B. I.,lynpaBneHnss  TexHuyecknmn| Tambos: TamOOBCKUMA
Manbirmn, E. H.,|o6bekTamu B 4-x yactax. 4.3 rocyaapCTBEHHbIN
_ 2018
Eropos, C. A, TEXHUYECKNN
bopucerHko, A. b, yHuBepcutet, O6C ACB
®ponoea, T. A,
HemTtunHoBa, 0. B.
Kmygp, B. A. ABTOMaTU3NPOBAHHOE HoBoouBUpCE: http://www.iprbooksh
NPOEKTUPOBaHNE cuctem HoBocbu CKVI.I7I op.ru/45352.html
ynpaeneHus (AMNCCY). Yactb P . 2012
1 rOCYAAPCTBEHHbII
TEXHUYECKUIN YyHUBEpCUTET
Cwuravesa B. B. MpoekTnpoBaHue cuctem http://publish.sutd.ru/
aBTOMaTM3aumm " tp_ext_inf_publish.ph
yrnpasneHus. Cankr-leTepbypr: 2017 p?id=201773
MpoekTnpoBaHue crierynrg
3NEKTPOHHbIX  YCTPOWCTB B
cucteme P-CAD
Cwupwnyenko, A. B. MHTennekTyanbHble CUCTEMBI Mockea: MsgaTenbekmii http://www.iprbooksh
KOHTPONSA 1 ynpasneHus ,D,O-M MUCHC 2020 0p.ru/106880.html
Camowinosa, E. M. MpoekTnpoBaHue cucTem http://www.iprbooksh
aBTomartusauum 0p.ru/97339.html
TEXHOMOMMYeCcKNx NpoLIecCcoB. CaparoB, Mocksa:
Lindpposoe ynpasneHve| [NpodobpasoBaHue, A 2020
WHXXEHepHbIMU  AaHHbIMW 1~ Mn Ap Megua
U3HEHHbIM LIMKINOM U3aenus
CadowmH, P. I'., ViBaHOB, |AKTyanbHble npobnembl http://www.iprbooksh
A. W., TyHues, [. B.,|aBTomatmsauum op.ru/63740.html
WeBuyk, 1. T. aepeBoobpabatbiBalownx U KasaHb: KasaHckui
1neco3aroToBUTENbHbIX HaLMOHanbHbIN
NPOU3BOACTB. nccnegoBaTenbCKUm 2014
ABTOMaTU3NpPOBaHHbIE TEXHOMNOrM4eCcKuni
cucTembl yrpaBneHusi yHMBEpPCUTET
TEeXHOMNorM4yecknmm
npoueccamu
UrHatbeB, A. A.,|CoBpemMeHHble npobnemol ) . http://www.iprbooksh
3axapyeHko, M. 0. |ynpaBneHus Caparos: CapaTOBCJ(MM 0p.ru/99269.html
HobpskoB, B. A.,|aBTOmMatTMsauumn Focy,qavaTBeHHbll/l
MrHatbes, C. A. MaLLMHOCTPOEHWMN. B TEXHUHECKN yHNBEPCUTET 2019
yacTax. Y. 1 nmenu KO.A. MarapuHa,
OBC ACB
OnbwaHckun, B. B.,|WaeHTudmkauusa 7 PocToB-Ha-[oHy: http://www.iprbooksh
MapTtembsiHoB, C. B. |amarHocTuka cuctem WHCTUTYT BOOHOTO op.ru/57341.html
TpaHcnopTa umeHu 4.
CepoBa — (bmnmanv 2016
«lFocyaapcTBeHHbI
MOPCKOWN yHVUBEpCUTET
nmeHn agmupana ¢.0.
Yiwakosa»
UepenaHoB, O. W.,|geHTndmrkauus 7] Tomck: Tomckumn http://www.iprbooksh
YepenaHos, P. O.,|gnarHoctuka cuctem rocyaapCTBeHHbIN op.ru/72093.html
Kpektynesa, P. A. YHUBEPCUTET CUCTEM 2016

ynpaBneHus u
pagno3neKTPOHMKM




WrHaTbes, A. A.,|CoBpemeHHbIE npobnemsl c C . http://www.iprbooksh
3axapyeHko, M. [O.,|ynpaBneHus apaTos. L.apaTtosckui 0p.ru/99270.html
[oGpskos, B. A.,|aBTOomaTusauuun B rocyAapcTBEHHbLIN 2019
MruaTbes, C. A. MaLLMHOCTPOEHNM. B TEXH4eckum
yacTsx. 4.2 yHuBepcuteT umenn HO.A.
arapuHa, O96C ACB
6.1.2 lononHuTenbHas y4yebHas nutepatypa
FO.A. AsoBueB, H.A.|BubpaumoHHas pguarHoctuka http://nizrp.narod.ru/
BbapkoBa, A.A. lay3e |pOTOPHbIX MaLUnH n| M-Bo obpasoBaHus U1 metod/kafmavsyst/2.
obopynoBaHus Lennono3Ho-| Hayku PO, CIMBITYPII. — 2014 pdf
ByMaxHbIX KombuHaToB Crie. : crierypri
[TekcT] : y4eb. nocobue
AK. XMenbHULKMIA, |duarHoctmka M HageXHoCTb M-BO 060a308aHMs 1 http://www.nizrp.naro
B.B. TloxuTkoB, [.A.|aBTOMaTM3MpOBaHHbIX Haykn PO pCI'I6FTYPI'I _ 2005 d.ru/dinas3.htm
KoHapalukoBa ﬁgg:)%n:le[TeKCT]. Y.3.: yueBHoe CM6.: CN6ITYPA
AK. XMenbHULKMIA, |dnarHoctmka M HageXHoCTb M-BO 060a30BaHMS 1 http://www.nizrp.naro
B.B. TloxuTkoB, [.A.|aBTOMaTM3MpOBaHHbIX Haykn PO pCI'I6FTYPI'I _ 2005 d.ru/dinas2.htm
KoHapalukoBa ﬁgg:)%n:le[TeKCT]. Y.2.: yueBHoe CM6.: CN6ITYPA
AK. XMenbHULKMIA, |duarHocTmka M HageXHoCTb M-BO 060830BaHMIS 1 http://www.nizrp.naro
B.B. Tloxwutkos, [.A.|aBTOMaTU3MPOBAHHbIX Hayki PO pCHGFTYPI'I _ 2005 d.ru/dinasl.htm
KongpalukoBa ﬁgg{)%n;gekcﬂ. Y.1.: yuebHoe CM6.: CM6ITYPA
E.M. Ostnosa MpoekTnpoBaHue http://www.nizrp.naro
aBTOMaTM3NPOBaHHbIX M-Bo obpasoBaHusa n d.ru/metod/kafinfizmt
cuUcTeM [TekeT]: Haykn PO, BLUT3 2016 ex/11.pdf

MeTOANYecKMe ykasaHus Mo
KypCOBOMY NPOEKTUPOBAHWIO

crnerynta. — Cre.:
BLUTS Crieryntai

5.2 MNepe4yeHb npocheccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALMOHHO-CMPABOYHbLIX CUCTEM

OneKkTpoHHO-6MbnmoTeyvHasa cuctema IPRbooks[3nekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoTeka BLUTS CIMBb MYMNT/L [OneKkTpoHHbIA pecypc).
OnNeKTPOHHO-6MGnMoTeYHasa cuctema «ANByKe» [ONEeKTPOHHbIN pecypc].

URL: http://nizrp.narod.ru
URL: https://www.ibooks.ru/

5.3 NepeyeHb NMULIEH3UOHHOIO U CBOGOAHO pacnpocTpaHsieMoro NporpaMmmMHoro oéecneyeHus

MicrosoftWind

ows 8

MicrosoftOfficeProfessional 2013

PTC Mathcad

15

AutoCADDesign

5.4 OnucaHue MaTepuanbHO-TeXHMYeCcKkon 6a3bl, HeO6XOAMMOW ANA NOAroTOBKU M cAayv rocyAapCTBEHHOro

JK3amMmeHa

Ayavtopus

OcHalleHune

YuebHas ayautopusi

CI'IeLI,VIaﬂVI3I/lpOBaHHaFI mebernb, gocka




