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1 BBEAEHUE K NPOrPAMME TOCYAAPCTBEHHOIO 3K3AMEHA

1.1 Llenb rocyaapCTBEHHOro 3K3aMeHa: onpefenqTb COOTBETCTBUE pe3yrnbTaToB OCBOEHMS 06pa3oBaTernbHON
nporpaMmmbl (KOMMNETEHLMIN) BbIMYCKHUKOB TpeboBaHUsaM defepanbHoro rocyaapcTBeHHOro obpasoBaTenbHOro craHgapra
BbiCLlero obpasoBaHus No HanpasneHuo noarotoBkn 15.04.04 «ABTOMaTM3aUMA TEXHOMOIMYECKUX MPOLECCoB U
Npou3BOACTB» M NMOATBEPAUTH WX CMOCOOHOCTb M FOTOBHOCTb WCMOMb30BaTh 3HAHWS, YMEHUS U NMPAKTUYECKUA OMbIT B
obracTu ynpasneHusi U1 aBToMaTM3auUmMm TEXHUYECKMX U TEXHOMOMMYECKMX NPOLLECCOB U NPOU3BOACTB.

1.2 3apaum rocygapCTBEHHOro 3K3aMeHa:

* npoBepka YpPOBHA CHOPMUPOBAHOCTN KOMMETEHUUR, onpedeneHHbIX dedepanbHbiM  roCy4apCTBEHHbIM
obpasoBaTenbHbiM cTaHgaptoM K OlOI no HanpaBneHuto noaroToBkn 15.04.04 «ABTOMaTU3aLMA TEXHOMNOMMYECKNX
NpoLLEeCcCoB U NPOU3BOACTBY;

e onpegeneHve COOTBETCTBUS 3HAHUW, YMEHMWMW, HaBbIKOB BbIMYCKHMKOB COBPEMEHHbIM TpeboBaHMAM pbiHKa
TpyAa, YTOYHEHNE KBanMUKALMOHHbBIX TpebOBaHWUI KOHKPETHBIX paboTogaTenen;

* BbISIBMIEHWE YMEHWsi YyCTaHaBMnMBaTb CBS3b TEOPUMM C MNPaKTMKOA M rPaMOTHOIO WCMOMb30BaHUSA OnMbITa,
Nony4YeHHOro BO BPeMS NPOXOXAEHWUS MPaKTUKK;

* cucTeMaTmsaums, 3akpenrsieHMe 1 paclmpeHne TeOPeTMYECKMX 3HaHUK No HanpaeneHuto nogrotoekn 15.04.04
«ABTOMAaTU3aUMS TEXHONOMMYECKMX MPOLLECCOB U MPOU3BOACTB» U NPMOOpEeTEHME HaBLIKOB MPAKTUYECKOro MPUMMEHEHUS
3TMX 3HaAHWUI NPU PELUEHNN KOHKPETHbIX HayYHbIX,MHXEHEPHbIX U MPOU3BOACTBEHHbIX 3aay;

* BbISIBMIEHNE YPOBHS BNafeHUs MOHOMNOMMYECKOW peyblo, YMEHMS NIOMMYHO M nocriefoBaTesibHO BCTpamBaTb CBOM
OTBET, YCTaHaBMMBaTb AMArnor C YreHamy 3K3aMEeHaLMOHHOW KOMUCCUW, BblpaxaTb CBOE MHEHWe Mo 06cyxaaemon
npobneme.

2 KOMNETEHUMU OBYYAIOLLEFOCA, ®OPMMUPYEMbBIE B PE3YJIbTATE OCBOEHUA 95PA3OBATEHbHOI7I
NMPOrPAMMbI U UHOUKATOPbLI AOCTUXEHUA KOMNETEHLUUN

OlNK-1: Cnoco6GeH ¢hopmynupoBaTth Lenu U 3agaydvm UccrnenoBaHUA, BbIABNATbL NPUOPUTETbI peLueHus 3aaad,
BbIOMpaTh UM co3gaBaTb KPUTEPUM OLIEHKU pe3ynbTaToOB UcciiefoBaHUM;

3HaeT: meToabl npoeegeHnAa nccrnegoBaHun B obnactu aBToMaTn3aunm TexXHONorm4ecKkmnx npoueccoBs n Nnpon3BoaAcCTB.

YmeeT: chopMynmpoBaTh Liefb U 3a4avn UccreqoBaHusl, COCTaBMTb NiaH paboT, B KOTOPOM NpeaycMOTPeTb NPUOPUTETLI
pelleHns 3agay, paspaboTaTe KpUTEPUM OLEHKM Pe3yribTaToB Hay4HbIX paboT.

BnapeeT: HaBblkamMu pa6OTbI C TeEXHN4YeCKMMKN cpeacTtBamMn Hay4dHbIX ncernegoBaHum.

OlMK-2: CnocobeH ocyllecTBNATb IKCNepTU3y TeEXHUYECKON AOKyMeHTauum B cchepe cBoen npocheccuoHanbHON
OeATeNbHOCTH;

3HaeT: MeToaAMKYy MpPOBEAEHUS] SKCNEpPTU3bl MPOEKTHOW [AOKYMEHTauuM CUCTEM aBTOMAaTU3auuM TEXHOMOMMYECKMX
00bekToB M 060pyaoBaHMUS.

YmeeT: 000OCHOBbIBaTb M COCTaBMNSATb 9KCMNEPTHOE 3akrlloYeHWe Mo MpoeKkTam CUCTeM aBToMaTtusauuy TEXHOMOTMYEeCKUX
06bEKTOB 1 0BopyaoBaHMUS.

Bnapgeet: HaBblkamMy MpPOBEOEHUS IKCMEPTU3bl MPOEKTHOW [OKYMEHTALMU CUCTEM aBTOMATM3auUMM TEXHONOrMYEeCKUX
00bekToB M 060pyaoBaHUS.

OlK-6: Cnoco6eH ocyLwecTBNATbL HayYHO-UCCNeAoBaTeNbLCKY AeATeNIbHOCTb, UCMOMb3yA COBPEMEHHbIe
MH(OPMALIMOHHO-KOMMYHUKALMOHHbIE TEXHOJOMUU, rnobanbHble MHPOPMALMOHHbIE pecypchbl;

3HaeT: Npuémbl, cnocobbl U MeToAbl MPUMEHEHUS] CPeCTB BbIMUCITUTENBHOW TEXHUKM MNP BbINOMHEHUN YHKUMIA cbopa,
XpaHeHusi, 06paboTkM, nepeaayn 1 UCNoSb30BaHUA LaHHbIX.

YMeeT: onTMManbHO, C Yy4YeToM Buaa npodpeccuoHanbHON AeATenbHOCTM, noabupaTb TexXHUYeckue cpeacTtsa
WH(OPMALIMOHHbLIX TEXHOMOMUN.

BnapgeeT: HaBblkamu paboTbl B CETU MHTEPHET Mpu noabope HeoOXOAMMbIX TEXHUYECKMX CPeACTB MHEOPMAaLMNOHHBLIX
TEXHOMNOINN.

OlNK-8: Cnoco6GeH ocyLwecTBNATbL aHaNM3 NPOEKTOB CTaHAAPTOB, PaUUOHaNU3aTOPCKUX NpeanoXeHUn u
M3o6peTeHUin B o6nacT¥ MallMHOCTPOEHUSA NoAroTaBNUBaTh OT3bIBbl U 3aKMOYE€HUs MO UX OLEeHKe;

3HaerT: MeTOAMKY aHanmsa MNpOeKTOB CTaHAapTOB, pauuoHanM3aTOPCKUX MpPeasioKeHun u M306peTeHMl71 B obnactu
aBToOMaTU3aLUN TEXHOMOMMYECKNX 0OBLEKTOB U 060py,EI,OBaHI/IF|

YMeeT: COCTaBnsiTb OT3bIBbl W 3aKMOYEHUS MO OuUeHKe 3PPEKTUBHOCTM M KadecTBa MPOEKTOB CTaHOAPTOB,
paLMoHanM3aTopckux MNPeArioXeHnid U un3obpeTeHWn Onsi CUCTEM aBTOMAaTM3auUKM TEXHONMOMMYECKMX OOBLEKTOB WU
obopyaoBaHus.

BnapeeT: HaBblkaMu aHanuM3a W MNOArOTOBKU OT3bIBOB MO npoekTtamM CTaHOapToB, paunoHaNn3aTopCKuUx npe,qnox(eHMﬁ n
I/I3O6peTeHI/Il7I B 06nacTy aBTOMaTM3aUMN TEXHOSOMMYECKUX OOBEKTOB U O60pyﬂOBaHI/I9|.




OlNK-12: Cnocob6eH pa3pabatbiBaTb U ONTUMU3UPOBATb aNirOPUTMbl U COBpPeMEeHHble LiucgpoBble CUCTEeMbI
aBTOMaTU3UPOBAHHOIO MPOEKTUPOBaHUA TEXHOJIOMMYEeCKMX NPOLIECCOB, CO3AaBaTbh NporpamMmmMbl U3rOTOBIEHUA
geTanen n y3noB pas3fIMyHOW CIMOXHOCTU Ha CTaHKaxX C YUCIOBbIM NPOrpamMMHbIM ynpaBrneHueM, NpoeKkTUpPoBaThb
anropuTMbl PYHKLMOHMPOBAHUA TMOGKUX NPOU3BOACTBEHHbIX CUCTEM.

3HaeT: HasHa4eHNe N OCHOBHLIE COCTaBMSAOWME MMOKMX npon3BOACTBEHHbIX CUCTEM.

Ymeer: pa3p863TblBaTb ynpasndawuime nporpamMmmbl and CTaHKOB C YUACIIOBbIM NporpaMMHbIM yrnpaBiieHneMm.

Bnapeert: npnemMammn coctaBlieHnA nporpamMmMm Ana U3rotoeleHud aetanen pa3nw-|H017| CITOXXHOCTU Ha CTaHKax C
YMCNOoBbIM NpOorpaMmMHbIM ynpasrieHUEeM.

MK-1: CnocobeH hopmupoBaTb HOBbIE HanpaBNeHUs Hay4yHbIX UCCNefoBaHUMA N ONbITHO-KOHCTPYKTOPCKUX
pa3paboTok B cBoen NpodecCUoHANbLHON AeATEeNIbLHOCTHU

3HaeT: OTEYECTBEHHYIO U MEXOYHapPOAHYH HOPMAaTUBHYL Ga3y B o6nacTy Hay4HbIX 3HAHUW; Hay4yHyl0 NpoGremaTuky;
opraHusaumio 1 NpoBefeHre HayYHbIX UccrieqoBaHu.

YMeeT: aHanusupoBaTb HOBYIO HayyHyl NpobrnemaTvky HayyHoW o6nacTv 3HaHWi; NPUMEHSTb MeToAbl, CPeAcTBa U
MPaKTUKy MNaHUPOBaHWS HayYHbIX UCCIeAOBaHUM.

BnapeeT: HaBbikamu npoBefeHnAa Hay4HbIX NCCrneaoBaHuin B HOBbIX HanpaelieHNAX U HaBblKaMU 0b0oCHOBaHUs Hay4HbIX
nccrnegoBaHui B HOBbIX HanpaBlieHnax.

MK-2: Cnoco6eH onpenensatb cepbl NPUMEHEHUA pe3yNbTaTOB Hay4yHO-UCCIeAoBaTeNbCKUX U
ONbITHO-KOHCTPYKTOPCKUX paboT B cBoen npoceccMoHanbHON feATenbHOCTU

3HaeT: OTEYECTBEHHYID U MeXOyHapoAHYl HOpMaTvBHYld 6a3y B COOTBETCTBYHOLEW O6NacTu 3HaHWi; OCHOBBI
9KOHOMMKU, OpraHv3auum NpousBOACTBa, TPyAa U yrpaBrieHusi opraHmsaumeil.

YmeerT: NPUMEHATb aKTyallbHyl0 HOPpMaTUBHYHO [OOKyMeHTauuto B COOTBeTCTByPOLU,eVI obnactn 3HaHWi; NMPUMEHATb
MeTOAbl 3KOHOMUYECKON OLIEHKN pe3ynbTaTtoB OMNbITHO-KOHCTPYKTOPCKUX pa60T.

BnapgeeT: HaBblkaMWM aHanu3a BO3MOXHbIX oO6nacTell NpUMEHEHWUs1 pe3ynbTaToB  OrMbITHO-KOHCTPYKTOPCKUX paboT;
KOHTPONSl peanu3auuy BHEAPEHUS pPe3ynbTaToB OMbITHO-KOHCTPYKTOPCKUX pPaboT; OCYLLECTBMEHUS MNOAFrOTOBKU W
npeacTaBneHusi pyKoBOACTBY OTYETA O MPaKTUYECKON peanusaumm pesynbTaToB OMblTHO-KOHCTPYKTOPCKMX paboT

3 NOAroToBKA K CAAYE U COAYA TOCYOAPCTBEHHOI'O 9K3AMEHA

3.1 dopma npoBeaeHUsi rocyfapCTBEHHOro 3K3ameHa

YcTHas NrucbmeHHas +

3.2 AucumnnuHbl ob6pasoBaTenbLHON NPorpamMMbl, KOTOpble UMEIOT onpeensiowee 3Ha4YeHne ans
npodeccuoHanbLHON AeATeNbHOCTU BbIMYCKHMKOB U BKITHOYEHbI B roCyAapCTBEHHbIN 3K3aMeH

Ne n/n HanmeHoBaHne gncumMnnHbl
1 [narHoctuka TeXHONOrMYeCKnX NpoLLeccoB
2 MHTennekTyanbHble CUCTEMbI YNPaBneHnsa TeXHONOMM4YeckuMm npoueccamm
3 MpoekTnpoBaHMe cMCTEM aBTOMaTM3aLnn U YNpaBrneHus
4 CoBpeMeHHble NpobriemMbl aBTOMaTM3aLmMn U yrpaBieHns

3.3 Cucrtema u KpuTEpUU OLLlEHUBAHUA CAAYM FOCYAAaPCTBEHHOro 3K3aMeHa

Lkana oueHnBaHus Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

B TeopeTunyeckon yactu 3agaHust AaH NOJHBIA MCYEpPNbIBAKOWMIA OTBET, AEMOHCTPUPYOLLNIA
rmybokoe noHUMaHMe 0as30BbIX MOHSATUA, TEOPUMM U LUMPOKYK 3pyauumio B obnactu
yrnpaBneHus pasnuyHbiMU TeXHOMOrmyeckumMn obbekTamm u npoueccamu, KpUTUHECKUN,
Pa3sHOCTOPOHHUA W  OpUrMHanNbHBIM  Nogxod K MaTtepuany, CBUOETENbCTBYOLWWUA O
3HAUUTENBHOW  CaMOCTOATENbHOW paboTe B COOTBETCTBUM C  PEKOMEHLOBaHHOM
nutepatypon n WHTepHeT-uctodHukamu. [1poaemMoHCTPMpPOBaHO YBEpPEHHoe BriageHue
MOHATUNHO- TEPMUHONOTMYECKUM annapaTom, aprymeHTaums conposoxpaaeTcd
ybeamTensHbIMM NpYMepaMn U3 NpakTUkK, chopMynMpoBaHbl coaepXaTerbHble BbIBOAbI.
MpakTuyeckass 4acTb 3aJaHMs BbIMOMHEHa M ObopMIeHa NPaBWUMbHO M aKKypaTHO, XOn
pelueHns 3aayn 1 OTBET BEpHble, HEOOXOAMMbIE NOSICHEHWUST NpeACcTaBreHbl.

5 (0TAMYHO)

B TeopeTuyeckon 4acTM 3adaHusl aH MOSHbIA CTaHAapTHbIA OTBET Ha BCE COCTaBHble
YyacTM 3afaHus, KayeCcTBO WCMOMHEHWA BCEX ONeMEeHTOB 33adaHus, B  OCHOBHOM,
COOTBETCTBYET TpeboBaHUSIM, TMPUCYTCTBYET Pa3HOCTOPOHHEE pacCMOTPEHME BOMPOCOB,
4 (xopoLuo) CBMOETENbCTBYIOWLEE O CAMOCTOSITENbHOM paboTe B COOTBETCTBUM C PEKOMEHOBaHHbLIMMU
UCTOYHUKAMKU.  [MOHSATUNHO-TEPMMHOMNOMMYECKMIA  annapat  UCMorfb30BaH, B  OCHOBHOM,
NpaBuIbHO, apryMeHTauus CcomnpoBoXaaeTca npumepamu. BbiBoabl npaBunbHble, HO
NPUCYTCTBYET HenocriefoBaTenbHOCTb B 0BGOCHOBaHWM CBOEW TOYKU 3peHus. BcTpeuarotcs




MeJKne CTunncTndeckmne nnn rpammaTnyeckmne OLNBKM, HE UCKaKaroLwme cMbicna paGOTbI.
I'IpaKqueCKaﬂ 4YacTb 3agaHua BbIiNONTHEHa W O(*)OpMJ'IeHa npaBuiibHO W  akKKypaTHo,
NPUCYTCTBYKOT HE3Ha4YUTEellbHble NOMapKun U UCNpaBliieHUA, XO4 peleHuA 3agayvdn un oTBeT
BEpHble, HeobxoauMmble NOSAICHEHUS npeacraBreHbl.

3 (yooBneTBOpUTENbHO)

B TeopeTuMyeckoM 4YacTu 3adaHUsi OTBET  HEOOCTATOYHO  JIOTMYECKU  BbICTPOEH,
BOCMPOM3BOANT, B OCHOBHOM, TOMbKO FEKUMOHHblE MaTepuanbl AUCUMNNNH, BXOAAWMX B
nporpaMMy rocyapCTBEHHOIrO 3K3amMeHa, KayeCTBO WCMOMHEHUSI OTAEMNbHbIX 3MEeMEHTOB
3ajaHns  He COOTBETCTBYeT TpeboBaHWAM, OTBEThbl (opMaribHble, PEKOMeHAOBaHHas
obs3aTenbHas nuTepatypa He Wchonb3oBaHa. [onylwleHbl CyLWeCTBEHHble OWWBKN B
MCMOSb30BaHMM MOHSATUAHO-TEPMUHOSOMUYECKOIO annapara, aprymeHTauus He
conpoBoXaaeTcs npuvepamu. BbiBogbl, B OCHOBHOM, MpaBWribHblE, HO WX OGOCHOBaHWe
oTcyTCTBYeT. BcTpeyaloTcs MHOIOYMCIEHHbIE  CTUIIMCTMYECKME UMM FpaMMaTU4yeckme
OLLNGKKN, MMEIOTCS OTAESbHbIE OTCTYNSIEHUSI OT NpaBui opopmMIeHns paboTol.

MpakTyeckass 4acTb 3agaHWa  BbIMONHEHa MpaBUIIbHO UM OgopMIeHa  aKKypaTHo,
MPUCYTCTBYIOT HEe3HAYUTENbHbIE MOMapkU U UCMPaBneHUsi, OTBET 3adadu BeEpPHbIA, HO Xof
peLLeHns U1 HeobXoaMMble NOSICHEHUST He NpeACcTaBreHbl.

(HeynoBneTBOPUTENBHO)

B TeopeTuyeckol 4YacTu 3agjaHusi NPOAEMOHCTPUMPOBaHA HECMOCOOHOCTb OTBETUTL Ha
Bonpocbl 6e3 nomoluM 3K3ameHaTopa,0TCYTCTBYIOT OOWMH WM HECKONbKUX 00s3aTenbHbIX
3M1EMEHTOB, [ONYyLIEHbl MHOIMOYUCIIEHHbIE CYLLECTBEHHbIE OLIMOKM, HapylleHbl npaBuna
odopmrieHus paboTbl.

MpakTuyeckast 4acTb 3adaHUsi He BbINOMHEHA WM BbIMNOSIHEHA C  MHOFOYUCIEHHLIMU
CYyLLECTBEHHbLIMY OLLINOKaMM, MOSCHEHWS OTCYTCTBYHOT.

MpeonpuHATa nombiTka  CMNUCBIBAHUS, UCMOMb30BaHUS  HEpaspeLlUeHHbIX  TEXHUYECKUX
YCTPOWCTB MMM  MNOMb30BaHWS MOACKA3KOW ApYyroro 4eroseka (BHE 3aBMCUMMOCTM OT
YCMNELLUHOCTU TaKoW NOMbITKW).

2

3.4 CoagepxaHue rocyfapCTBeHHOro 3Kk3amMeHa

3.4.1 NepeyeHb BONPOCOB, BbIHOCUMbIX Ha rOCYyAapCTBEeHHbIN 3K3aMeH

Ne n/n dopMynnpoBKN BONPOCOB

1 dopmupoBaHue nocTUHAyCTpuanbHoro obuectsa. [NpusHakn nHoycTpnanbHoro obLlecTsa

2 MpeobpasoBaHne MHGOPMaLUN B CUCTEMAX YMNPaBIEHNS.
OHTpONUA N nHdpopmauuns

3 BbasoBas Tpuaga «BellecTBO-3Heprna-mHopmMaumnsa» n ee Cnonb3oBaHWe B CUCTEMaXx ynpasneHus

4 AHanu3 nHpopMaLMOHHBIX MOTOKOB B CUCTEMAX YNpaBreHusl.
MapameTpbl N OLEHKN NH(POPMALMOHHBLIX MOTOKOB

5 MHdopmMaLnoHHO-n3MepnTenbHoe obecneyeHmne CUCTEM yrnpaBneHns

6 @OyHKUMOHANbHbBIE MOAENUW CUCTEM YynpaeneHus (Lenesble, NPUYNHHO-CNEACTBEHHbIE, AETEPMUHUPOBAHHbIE,
CTOXacTnyeckme)

7 AHanu3  pyHKUMOHanNbHbBIX  MoAdenen cucTem  ynpasneHusi  (MPUYMHHO-CNEACTBEHHbIX, LEneBbliX WU
CTOXaCTUYECKMX)

8 AHanm3 yHKUMOHarbHbIX, LeneBbIX, CTPYKTYPHBLIX U BPEMEHHLIX Aekomnosuumin COMY

9 MeToabl gekomnosumumm COCY Ha ocHoBe rpacos. AnropuTtmel Aekomnosuuyun CACY Ha ocHoBe rpadoB

10 OcHoBbl geueHTpanu3aumm cuctem  ynpaenenus (CY). [Moaxoabl kK AeueHTpanusaumm CY: uenesas,
CTPYKTYpHasi, BpeMeHHas. Metoabl aeueHTpanusauumn CY.

11 Mpobnema aHanuaa v cMHTE3a NPoLEeCcCcoB ynpaBnieHus

12 YnpaBnseMocTb B HeNuHenHbIx CY. MpuHUMNbI MMHUMYMa guccunaummn S3HeEprum B TEOprM ynpaBrneHus

13 OcHOBHble 3aa4M CMCTEM ANArHOCTUKM HapyLLEHMIN B TEXHONOMMYECKUX npoueccax. ATtanbl AMarHOCTUKN

14 TunoBble CTPYKTYpbl CUCTEM MOHWUTOPUHIA W OMArHOCTMKM TEXHOMornyeckmx mnpoueccoB. [loHATue o
AnarHocTu4eckon Mogenu

15 MeToabl obHapyxeHus HapywweHuid. KoHTponbHble kapTbl.KapTel LyxapTa, kapTbl KyMyNSTUBHBIX CyMM, kapTa
B3BELUEHHOI0 3KCMOHEHLIMAINbHOIO cpeaHero

16 OpraHunzauusi HenpepbIBHOIO MOHUTOPUHIA TEXHOMOIMMYECKMX mnpoueccoB. MeToa rmaBHbIX KOMMOHEHT M ero
MCMNoMnb30BaHWe B CUCTEMAX MOHUTOPUHIa COCTOSIHUS TEXHONOMMYECKUX NPOLECCOB

17 [dnarHocTuka HapyLleHuin C WUCMONb30BaHWEM 3KCMEepTHbIX AMarHocTudeckux mopgernen. lMpumepbl cuctem ¢
3KCMEepPTHOWM AMArHOCTUYECKON MOOENbIO

18 HenpoceTeBble AnarHOCTUYECKME MOAENU U CUCTEMbI AMArHOCTUKMA C UX MUCMONb3oBaHveM. [pumepbl cucTem

C HEMpOCeTEBOWN AMarHOCTUYECKON MOOESTbIO




19 [narHoctnka HapyLueHWIn NPOLLECCOB B KOHTYpaxX peuunkioB 1 paboTkl annapaTtypbl B KOHTypax ynpaBreHus

20 HeyeTkne agmarHoctnyeckne mogenu. [OuarHoctudeckme mogenu Ha ocHoBe (hunbTpoB KanmaHa. Anroputmbl
PYHKLMOHUPOBAHNS CUCTEM

21 OcHoBHble npoueaypbl  OUArHOCTMKM U CO3A4aHUe  aBTOMaTU3MPOBAHHLIX  OUArHOCTUYECKUX  CUCTEM
TEXHOJIOMMYECKMMM npoLeccamm

29 HelpoHHbIE ceTn — Kak HOBelllee HamnpaBrneHne MpPakTUYeCcKOro MPUMEHeEHUs UHPOPMALMOHHBLIX TEXHOMOMNA.
Knaccudurkaumsa HEMPOHHbIX CETEN MO HaNpPaBieHWUsIM MX MCMOSfb30BaHUSA

23 WcTopunsi BOSHMKHOBEHUS HEMPOHHBIX ceTen. OCHOBHbIE JOCTOMHCTBA U HEOOCTATKM HelpoceTen

24 MCKycCTBEHHbIN  HEWpPOH, Kak Mogenb 6uonornyeckoro npoToTuna, CTPyKTypa HerpoHa. [loHaTue
CVHaNTUYECKNX BECOB U Npeobpasytollent yHKLUK

o5 Bugbl npeobpasyowmux yHKUMA HenpoHoB. Mcnonb3oBaHve npeobpasyowmx (YHKUMA HEWPOHOB Ans
pasnu4yHbIX obnacten NpUMeHeHns

26 MpuMepbl NpUMEHeHMs HempoceTer B pas3nNUuHbIX 0bnacTsax Haykm W TexHuku. Knaccudpmkaumsa 3agaud,
peluaeMbiX C MOMOLLBIO HenpoceTen

27 OCHOBHbIE CTPYKTYpbl HEMPOCETEN N NX UCNONBb30BaHWE OIS pasnMyHbIX obnacTten npumMeHeHns

o8 CeTu npsimoro pacnpocTpaHeHusi (NepcenTpoHbl). XapakTepHble 0CcobeHHOCTU, (PyHKUMOHUpOBaHUe, obnactu
NPUMEHeHUs

29 O0GyueHune HerpoceTen NpssMoro pacnpoctpaHeHunsa. Anroputm Back — Propagation, ero cywHocTb

30 MprMeHeHne HEeMpoHHLIX ceTer B ynpaBneHun. CTPYKTYpHblE CXEMbl CUCTEM YMpPaBfeHUst C HEMPOHHbLIMU
ceTamm

31 3agaya nony4yeHnsa n 06paboTkM SKCNEPUMEHTASbHbIX AAHHbLIX AN CO34aHMsa 0by4YatoLnMX MacCnBOB AaHHbIX

32 Vcnonb3oBaHne npeobpasyrowmx yHKLUA HEMPOHOB A1 pa3nnyHbiX 0bnacTen NpuMeHeHus.

33 CTpyKTypHbIe CXeMbl CUCTEM YMpaBrieHNsi C HEMPOHHBLIMWU CETAMM.

34 MeToa rnaBHbIX KOMMOHEHT M €ro MCMonb30BaHME B CUCTEMAX MOHUTOPMHIA COCTOSIHUSI TEXHONOrMYEeCKUX

MpOLIECCOB.




3.4.2 BapuaHTbl TUNOBbIX KOHTPOJIbHbIX 3a4aHUNA, BbIHOCUMbIX Ha FOCyAapCTBEHHbIN 3K3aMeH

3apanue. lNMpouecc NPoOMbIBKKN CyrnbaTHOW LIenstonosbl.

PaccmatpuBaeTcs npouecc NpoMbiBKM CynbdaTHOW Lenmnono3el Ha 6apabaHHOM Bakyym-unbTpe. B BaHHy
BakyyM-cunbTpa nofaeTcst cynbgartHas uennionosa ¢ KoHueHTpauven 3%. [Ons pasbasnenunss maccel oo 0,9 1% B
BaHHy nopaetcs obopoTHas Bogja w3 cbopHuka dunbTpata. KoHueHTpauus u pacxof macchl, ckopocTb 6HapabaHa
BMMAIOT Ha ypoBeHb Maccbl B BaHHe. CKoOpoCTb BpalleHusi 6apabaHa MOXHO W3MeHATb ABUraTenem, CHabXeHHbIM
4YacToTHO perynupyembiM npuBogoMm (M1). [lMpombiBka Maccbl OCyLWeCTBMAsSiETCA MNyTeM MNoJayn CBeXew BoAbl Ha
CMPbICKN BaKyyM-puUnbTpa.

PaspaboTtaTb cucTeMbl aBTOMaTtM3auum KOTOpble AOMKHbI OBecneunTb BbINOMHEHWE Cneayowmx YHKLWA.
Ucnonb3osaTtb TOCT 21.204-2013.

1. KoHTponb Ha onepaTtopckon CTaHuum:

- pacxofoB Lenmntonosbl 1 060poTHON BOAbI,

- YPOBHS B BaHHE BakyyM-punbTpa,

- CKOpOCTU BpalleHus 6apabaHa,

- NONOXEHNI PErYNNPYIOLLIMX OPraHOB Ha NOTOKaX Lennonosbl u obopoTHon Boabl (V1, V2);

2. ABTOMaTMyeckoe perynuposaHue:

- COOTHOLLEHNSI PpacXOLOoB Lenionosbl 1 060pOTHOW BOAbI;

- YPOBHS B BaHHe BakyyM-unbTpa.

3 BnoknpoBky perynupytowmx opraHos V1, V2 npu octaHoBe npusoga 6apabaHa.

4, IncTaHUMOHHOE ynpaBrneHne ¢ onepaTopcKon CTaHUUWN pPerynvpyrowmMmMm

opraHamy Ha NoToKax Lennionosbl 1 000POTHOW BOAbI.

3anaHune 2.PaccmaTpuBaeTcs cTaaus nponapky wWwenbl ANsS Bapku LEenmonossl.

LLlena TpaHcnopTepom nopaeTca B OyHKep v Janee J03aTopoMm B rnponapouvHyto kamepy. Cioga >xe noctynaet
nap HU3Koro gasrieHus. [NapokoHgeHcaTHas cMechb (Napbl BCKMNAHUS) yaanseTcsi B KOHAEeHcaTop.

lMponapeHHas LWena nuTaTenem BbICOKOrO AaBneHus nodaeTcs B BapouvHbIn koTen (Tuna Kamiop). [osatop
Lenbl NOCTaBNsAeTCA € YaCTOTHO perynupyemMsim npusogom (M1).

PaspaboTaTe cucTembl aBTOMaTu3auun, KOTOpble AOIMKHbl 00ecneynTb BbINOMHEHME Creaylwmnx yHKUMNA.
WNcnonbsosats TOCT 21.204-2013.

1. KoHTponb Ha onepaTopcKon CTaHLUuUu:

- OaBneHns napa B NponapoyHON Kamepe,

- NONOXEHNA perynupyoLwmnx knanaHos (m1, m2),

- yucna obopoToB Aosaropa.

- COCTOSIHUA fo3aTopa (BKMHOYEH/BLIKITHOYEH).

2. ABTOMaTMYeCKoe perynMpoBaHue:

- AaBneHvs napa B NponapoyHoOn Kamepe,

- yucra obopoToB Ao3artopa Lenbl.

3. YnpaBneHue c onepaTtopckon CTaHuMu Yucrnom obopoToB AosaTtopa,

4. BrnokvMpoBKy perynvpyioLLero knanaHa Ha noToke napa npu ocTaHoBe Jo3aTtopa.

4 OCOBEHHOCTU NPOBEOEHUA FTOCYOAAPCTBEHHOIO 3K3AMEHA

4.1 OcobGeHHOCTN NpOBeAeHUs rocyaAapCTBEHHOro 3K3aMeHa [Ansl NUL ¢ orpaHMYeHHbLIMU BO3MOXHOCTSMMU
300pOBbA

OcobeHHOCTM nNpoBeAEeHMA TOCYAapCTBEHHOM aTtTecTauum And nuy € OrpaHUYeHHbIMM  BO3MOXXHOCTAMMU
300pOBbS  pernameHTUpyoTCs  pasgernom 7 fokanbHoro HopmatmBHoro akta ClIGMYMTO  «llonoxeHne o
rocyapCTBEHHOW UTOrOBOW aTTecTaumm no obpasoBaTenbHbIM NPOrpaMmMamM BbICLLEro 0Opa3oBaHmsI».

4.2 NMopsaaok nogaym u paccMoTpeHUs anennsauum

Mpoueaypa anennsuum No pesynbTaTaM roOCyAapPCTBEHHbLIX aTTECTAUMOHHBIX WUCMbITAHUIA perfameHTUpyeTcs
pasgenom 8 nokanbHoro HopMaTuBHoro akta Cl6IYMTO «lMonoxeHue O rocyaapCTBEHHOW WTOrOBOW aTTrectauuu no
obpasoBaTesibHbIM NporpamMmmMam BbICLLErO 00pa3oBaHUS».

5. YYEBHO-METOAUYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE TOCYOAPCTBEHHOIO 3K3AMEHA

5.1 Yye6Hasa nutepartypa

ABTOp | 3arnasuve | M3patenbCcTBO | log nspaHus Ccbinika
6.1.1 OcHoBHas y4yebHasa nutepartypa
Mepdpunves, L. A.,|HTennektyanbHble KpacHosipck: Cubupckuii http://www.iprbooks
PaeBnu, K. B., | cuctemsl noanepPXKn dhenepanbHbiit 2018 hop.ru/84359.htmi
MNaTtaesa, A. B. NPUHATUSA peLLEHNI yHUBeEpcuTeT




lepacumoB, A. B.,|lMNpoektupoBaHne ACYTIl c KazaHb: KazaHckuin http://www.iprbooks
TuToBLEB, A. C., |ncnonb3oBaHnem SCADA- HaLMOHanNbHbIN hop.ru/63973.html
LWeByeHko, E. U. cucTem “ccrnepoBaTenbCKUi 2014
TEXHOMNOrM4YeCKNi
yHMBEpCUTET
HemtuHoB, B. A.,|WHTennektyanbHble http://www.iprbooks
KapnywkuH, C. B., |cuctembl nNpoekTMpoBaHus Wt hop.ru/94342.html
Mokposy6, B. I.,|ynpaBneHuns TexHudecknumun | Tambos: TamboBCKUA
ManbirvH, E. H.,|obbektamn B 4-x uvacTsx. rocyaapCTBEHHbIN 2018
Eropos, C. A, 4.3 TEXHUYECKNIA
BopuceHnko, A. b, yHuBepcuteT, 36C ACB
dponosa, T. A,
HemTunHoBa, tO. B.
E.MN. [Hdatnosa, M.P. |lpoektupoBaHune http://www.nizrp.nar
CacdpoHoBa aBTOMAaTU3NPOBaHHbIX od.ru/pacutp.htm
cncTeMm yNpaBreHms M-Bo 06pa3oBaHus n
Haykun P®, CIMoerTypri. — 2006
TEXHOMNOrMYECKNMU CH6.- CAGETYPN
npoueccamu LIBM  [TekcrT]: "
yyebHoe nocobue
Yepenarno, O. W.,|WaeHTudMKaums n Tomck: TomcKkuin http://www.iprbooks
Yepenanos, P. O.,|auarHoctvka cuctem rocyapCTBEHHbIN hop.ru/72093.html
KpekTtynesa, P. A. YHUBEPCUTET CUCTEM 2016
yrnpaBneHus u
pafaMOo3NEKTPOHMKN
OnbwaHckun, B. B., |aeHtudumkauyunsa n PocToB-Ha-[oHy: http://www.iprbooks
MapTtembsHos, C. B. JNarHocTmka cuctem NHcTUTYT BOOHOTO hop.ru/57341.html
TpaHcnopTta umeHu I.A.
CepoBa — punuan 2016
«l"ocynapcTBeHHbIN
MOPCKOW yHUBEpPCUTET
nmeHn agmmpana ¢.0.
YwakoBa»
UrHaTtbes, A. A.,|CoBpeMeHHble npobnems! | Capatos: CapaToBckuit http://www.iprbooks
3axapyeHko, M. 0., |ynpaBnexus Z rocyAapCTBEHHbIN hop.ru/99270.html
HobpsikoB, B. A, |aBTOMaTtmnsauum B TEXHUYECKUIA
WUrHatees, C. A. MaLUMHOCTPOEHUN. B 4 YHUBEPCUTET UMEHU 2019
yacTtax. 4.2 FO.A. Marapuna, 96C
ACB
NruaTtbes, A. A., | CoBpeMeHHble npobnemsbl | Capatos: CapaToBcKuit http://www.iprbooks
BaxapyeHko, M. HO.,|ynpaBneHus n rocyqapCTBEHHbIN hop.ru/99269.htmi
Hob6pskos, B. A.,|aBTomarusauuu B TEXHUYECKUIA
WUrnatbes, C. A. MaLLMHOCTPOEHUMN. B 4 YHUBEPCUTET UMEHU 2019
yactax. 4.1 tO.A. larapuHa, 36C
ACB
CwuraveBa B. B. MpoekTnpoBaHne cucTem http://publish.sutd.ru
aBToMaTU3auun n Itp_ext_inf_publish.p
yrnpasneHus. CaHkT-lMeTepbypr: 2017 hp?id=201773
MpoekTnpoBaHne crierynta
SMNEKTPOHHBIX YCTPOWCTB B
cucreme P-CAD
Camonnosa, E. M. MpoekTnpoBaHue cucTtem http://www.iprbooks
aBToOMaTU3aLmn hop.ru/97339.htmi
TEXHOMNOrMYECKNX Capartos, Mocksa:
npoLieccoB. Lincbposoe | MpodhobpasosaHue, Ai 2020
yNpaBneHne UHXeHepHbIMU Mn Ap Megua
AaHHBIMM M >KU3HEHHbIM
LMKIOM 13genus
CadpuH, P. I., | AkTyanbHble npobnemsl http://www.iprbooks
ViBaHoB, A. M., | aBTOMaTunsaumm hop.ru/63740.html
TyHuUeB, . B., | aepeBoobpabatbiBaoMx 1 KasaHb: KazaHckui
Wesuyk, 1. T. Neco3aroToBUTESNbHbIX HaUWoHanbHbIN
NPOn3BOACTB. nccnegoBaTenbCKUm 2014
ABTOMaTN3MpPOBaHHbIE TEXHOMNOrMYeCcKni
cUCTEMBI yrnpaBneHus yHUBEpCUTET
TEXHOMNOrMYECKNMU

npoweccamu




HemtuHoB, B. A.,|WHTennektyanbHble http://www.iprbooks
KapnywkuH, C. B.,|cnctembl npoeKkTMpoBaHus u hop.ru/85927 .htmi
Mokpo3y®6, B. I.,|ynpaBneHnss TexHudyecknmun | Tambos: TamboOBCKUIA

ManbirvH, E. H.,|obbektamn B 4-x uvacTsx. rocyaapCTBEHHbIN 2017

Eropos, C. A, 4.2 TEXHUYECKNIA

Bopucenko, A. b, yHuBepcuteT, 965C ACB

dponoea, T. A.,

HemTuHoBa, 1O. B.

CwupnyeHko, A. B. UHTennekTyanbHble Mockea: Manarensckuit http://www.iprbooks
cucTemsl KOHTpOSS n - V34 2020 hop.ru/106880.html

Oom MUCnC
yrnpaBrneHns

Kmyab, B. A. ABTOMaTU3NPOBaAHHOE Hosocunbupck: http://www.iprbooks
npoeKkTnpoBaHue cuctem Hosocubupckuin hop.ru/45352.htmi
ynpasneHust (AMCCYy). rocyaapCTBEHHbIN 2012
Yactb 1 TEXHUYECKNIA

yHUBEpCUTET

6.1.2 lononHuTenbHasa y4yebHaa nutepartypa
Mpobnembl ynpaBneHus 2003 http://www.iprbooks

hop.ru/8533.html

FO.A. AsosueB, H.A.|BubpauunoHHass guarHoctuka http://nizrp.narod.ru/

BapkoBa, A.A. lay3se POTOPHbIX MaLlUuH n M-Bo o6pasoBaHus n metod/kafmavsyst/2.
obopyaoBaHus  LennionoaHo | Hayku PO, CMBITYPI. — 2014 pdf
-6yMaXKHbIX KOMOUHaTOB Chne. : Creryperi
[TekeT] : yueb. nocobue

AK. XMenbHUUKMI, | dnarHocTMka M HaOeXHOCTb M-BO 060a30BaHMS U http://www.nizrp.nar

B.B. Tloxutkos, [.A.|aBTOMaTN3NPOBaAHHbIX P od.ru/dinas3.htm

KoHngpalukoBa cucTtem [TekcT]. Y.3. Hayémnlgd? ,CCHFEIS(SF%IID'IH T 2005
y4yebHoe nocobue "

E.M. Oatnoea MpoekTnpoBaHue http://www.nizrp.nar
aBTOMaTM3NPOBAHHBIX M-Bo obpasoBaHua u od.ru/metod/kafinfiz
cuctem [TekcT]: Hayku P®, BLUTO 2016 mtex/11.pdf
MeToOu4ecKMe yKasaHus no cneryntg. — Crie.:

KypCOBOMY BWTS CNerynTa
NPOEKTUPOBAHMIO

AK. XMenbHUUKMA, | AdnarHocTMka M HaaeXHOCTb M-BO 06Da30BaHMS 1 http://www.nizrp.nar

B.B. TMMoxuTkos, [.A.|aBTOMaTU3NpOBaHHbIX P od.ru/dinas2.htm

KoHpapalukosa cuctem [Tekcr]. y.2.; | HayKM Pq?, Crier TYPN. - 2005

Chne6.: CrerTypri
y4yebHoe nocobue

AK. XMenbHUUKUA, | narHocTnka M HageXHOCTb M-BO 06Da30BAHMS 1 http://www.nizrp.nar

B.B. Tloxutkos, [.A.|aBTOMaTU3NpOBaHHbIX P od.ru/dinas1.htm

KoHpapalikosa cuctem [Tekcr]. y.1.;| Hay PO, CII6l TYPN. - 2005

y4yebHoe nocobue

Chne.: CNerTypP

5.2 NepeyveHb npodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMaLMOHHO-CMPABOYHLIX CUCTEM

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks[OnekTpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnekTpoHHbIi pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-6MbnmnoTevHasa cuctema «Anbyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

5.3 lNepeyeHb NULEH3UOHHOIO U cBoboaHo pacnpocTpaHAeMoro nporpaMmmMmHoOro obecneuyeHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15
AutoCADDesign

5.4 OnucaHue maTepuanbHO-TEXHUYECKOM 6a3bl, HeO6X0AUMOM ANl NOArOTOBKM U CAAYM rocyAapCTBEHHOro

JK3aMeHa

Ayauntopus

OcHalleHue

YuebHas ayautopus

CneunanuaupoBaHHasi Mebernb, gocka




