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1 BBEAEHUE K NPOrPAMME TOCYAAPCTBEHHOIO 3K3AMEHA

1.1 Uenb rocypapcTBEHHOro 3K3aMeHa: onpefenutb COOTBETCTBUE pe3ynbTaToB OCBOEHUSI 06pasoBaTenbHOM
nporpaMmmMbl (KOMNETEHLMIA) BbIMYCKHUKOB TpeboBaHMaM dedepansHoro rocyfapcrBeHHoro obpasoBaTenbHOro crtaHgapTa
BbiClIero obpasoBaHWss no HanpasneHuo nogrotoBkn 15.04.04 «ABTOMaTM3aUMA TEXHOMOMMYECKUX MpPOLLeCcCoB W
Npou3BOACTB» U MOATBEPAUTb MX CMOCOOHOCTE M FOTOBHOCTb MCMONb30BaTb 3HAHWS, YMEHUS U MPaKTUYECKUA OMbIT B
obnacTu ynpasneHus 1 aBToMaTmM3aumMm TEXHUYECKMX U TEXHOMOMMYECKMX NPOLLECCOB U NPOU3BOACTB.

1.2 3apaum rocyaapCTBEHHOro 3K3aMeHa:

* npoBepka YpPOBHA CHOPMUPOBAHOCTU KOMMETEHUUWA, onpeadeneHHbX deaepanbHbiM  rocy4apCTBEHHbIM
obpa3soBaTtesnbHbiM cTaHgaptoM u OlOIN no HanpaeneHuto noarotoBkn 15.04.04 «ABTOMATM3aUUSA TEXHOMNMOIMYECKNX
NpoLEeccoB U NPOM3BOACTBY;

* onpegeneHne COOTBETCTBMS 3HaHUN, YMEHWNA, HaBbIKOB BbIMYCKHMKOB COBPEMEHHbIM TpeboBaHUAM pbiHKa
Tpy4a, YTOUYHeHne KBanuduKaLMOHHbIX TpeboBaHNIA KOHKPETHBIX paboTogaTenen;

* BbISIBMIEHME YMEHUS YCTaHaBMMBaTb CBHA3b TEOPUWM C MPaKTMKOA W PamMOTHOrO WCMOMb30BaHUS OMbITa,
NOMy4YeHHOro BO BPEMS NMPOXOXAEHWUS MPaKTUKK;

* cucTemMaTu3aumsl, 3akpenneHne u paclumpeHne TeopeTUYecKUX 3HaHuK No HanpasneHuto nogrotoekn 15.04.04
«ABTOMaTU3aUMA TEXHOMOIMYECKNX MPOLIECCOB U MPOM3BOACTB» W MPUOOpeTeHne HaBbIKOB MPaKTUYECKOro MPUMEHEHMS
3TUX 3HAHWU NPU PELUEHUN KOHKPETHBIX HayYHbIX,UHXEHEPHbIX 1 MPOU3BOACTBEHHbIX 3a4ay;

* BblSIBIEHME YPOBHSA BrafeHUs MOHOSIOMMYECKOW peybto, YMEHUS NOTMYHO U NocneaoBaTeNlbHO BCTpamBaTb CBOW
OTBET, YCTaHaBNMBaTb AMAnor C YrneHamMy 3SK3aMeHaLMOHHOM KOMWUCCUW, BbIpaXaTb CBOE MHEHME Mo obcyxaaemon
npobneme.

2 KOMNETEHUMN OBYYAIOLLETOCA, OLUEHMBAEMBbBIE NMPU NPOBEAEHUN TOCYOAPCTBEHHOIO
9K3AMEHA

OlNK-1: CnocobeH chopmynupoBaTb Lenu U 3agavv uccreaoBaHuUs, BbIABNATbL NPUOPUTETbI peLleHus 3aaad,
BbIOMpaTh U co34aBaTb KPUTEPUU OLIEHKM pe3yfibTaTOB UCCNef0BaHUN;

3HaeT: meToabl npoeegeHnAa nccrnegoBaHun B obnactu aBTomaTnsaumm TEXHONOMMYECKUX npoueccoB 1 Npon3BoacCTB.

YmeeT: chopmynupoBaTthb Lenb U 3agadv UccrnefoBaHUsi, COCTaBUTb NiaH paboT, B KOTOPOM NpefyCMOTPeTb MPUOPUTETbI
pelieHusi 3afad, paspaboTaTb KpUTEPUM OLEHKM Pe3ynbTaToB Hay4HbIX paboT.

BnapeeT: HaBblkamu paGOTbI C TeXHNU4YeCKnMMun cpeacrtesamMmm Hay4HbIX ncenegoBaHum.

OlNK-2: CnocobeH ocylecTBNATb 3KCNepTU3y TeXHUYECKON AOKYyMeHTauummn B ccpepe cBoen
npoceccroHanbHOMN OeATeNIbHOCTH;

3HaeT: MeToAMKY MpPOBEAEHUS] SKCMNEpPTU3bl MPOEKTHOW [AOKYMEHTauuM CUCTEM aBTOMaTU3auuM TEXHOMOMMYEeCKMX
00bekToB M 060pyaoBaHMS.

YmeeT: 000CHOBbIBATb M COCTaBMNSATb 9KCMEPTHOE 3akIlloYeHWe Mo MpoeKkTam CUCTeM aBToMaTUsauuy TEXHOMOTMYECKUX
06beKTOB 1 06opyaoBaHMS.

Bnapeet: HaBblkamMy MPOBEOEHUS IKCMEPTU3bl MPOEKTHOM [OKYMEHTaLMU CUCTEM aBTOMAaTM3auMM TEXHOJOrMYeCKUx
06BbEKTOB 1 060OpYyaOBaHMS.

OlMK-6: Cnoco6eH ocyLecTBNATbL Hay4YHO-UCCIeAOBaTeNbCKYH AeATENIbHOCTb, UCNOJNb3ysl COBPEMEHHbIe
MH(OPMALIMOHHO-KOMMYHWKaLMOHHbIE TEXHOMOrUM, rno6anbHblie UHPOPMaALIMOHHbIE pecypchbl;

3HaeT: Npuémbl, cnocobbl U MeToAbl MPUMEHEHUS] CPeACTB BbIMUCITUTENBHOW TEXHWUKM MNP BbINOMHEHUN (yHKUMIA cbopa,
XpaHeHusi, 06paboTkM, nepeaayn 1 UCNosb30BaHUA LaHHbIX.

YMmeeT: onTumanbHO, C Yy4yeToM Buaa npodeccMoHanbHOW AeATenbHOCTH, noabupatb TexHUYeckue cpecTsa
WHOPMALIMOHHBIX TEXHOMOMUN.

BnapeeT: HaBblkamy paboTbl B CETU MHTEPHET Mpu nogbope HeoOXOAMMbIX TEXHUYECKUMX CPeACTB MHEOPMAaLMNOHHBLIX
TEXHOMNOINN.

OlK-8: Cnoco6eH ocyLecTBNATbL aHanu3 NpoeKkToB CTaHAAPTOB, PaLMOHANN3aToOPCKNUX NPeanoXeHUn u
M306peTeHM B 0611acTM MaLMHOCTPOEHUSI MOATOTAaBNUBaTb OT3bIBbl U 3aKITKOYEHUA NO UX OLIEHKE;

3HaeT: MeToAMKY aHanM3a MNPOEKTOB CTaHOApTOB, PpaLMOHAanM3aTOPCKUX NpeasioKeHuid u usobpeTeHuit B obnactu
aBTOMaTM3aLUM TEXHONOMMYECKMX 0GBHEKTOB 1 060pYya0BaHUSA

YMeeT: COCTaBnsiTb OT3bIBbl U 3aKMOYEHUS MO OuUeHKe 3(PPEKTUBHOCTM M KadecTBa MPOEKTOB CTaHOAPTOB,
paLMOHanM3aTopCcKMX MpeanioXeHun U un300peTeHnin Ons CUCTEM aBTOMAaTU3aLuKM TEXHONMOTMMYECKMX OOBEKTOB U
obopyaoBaHus.

BnapeeT: HaBblkaMu aHanuM3a W MNOArOTOBKWU OT3bIBOB MO npoekTtamM CTaHOapToB, paunoHaNn3aTopCKuUx I'IpeD,J'IO)KeHVIﬁ n
I/I3O6peTeHI/Il7I B 06nacTu aBTOMaTU3aUMN TEXHOSOMMYECKUX OOBEKTOB U o6opynoaaH|/|s=|.




OlMK-12: CnocobeH pa3pabaTbiBaTb U ONTUMU3MPOBATb aNrOPUTMbl U COBPEMEHHbIE LUt poBbLIe CUCTEMBI
aBTOMaTU3UPOBAHHOIO MPOEKTUMPOBaHUA TEXHOJOIMYECKUX NMPOLIECCOB, CO3A4aBaTb NPOrpamMMbl U3roTOBNEHUS
Aetaneun u y3noB pa3fiM4HOMN CIIOXXHOCTU Ha CTaHKax C YMCIOBbIM NPOrpaMMHbIM yrnpaBrieHueMm,
NPOEeKTUpPOBaTb anropuTMbl PYHKLMOHUPOBAHUA NMMOKUX NPOU3BOACTBEHHbLIX CUCTEM.

3HaeT: Ha3Ha4YeHne M OCHOBHbIE COCTaBnsALWmMe rMOKMX npon3BOACTBEHHbIX CUCTEM.

YmeerT: pa3paﬁaTblBaTb ynpasngdawuime nporpaMmmbl Anda CTaHKOB C YUACIOBbIM NMporpaMMHbIM yrnpaBrieHneMm.

Bnageert: npnemMammn coctaBlieHnA nporpamMmMm Ana U3rotoeneHus aetanen pa3r|w-|H0|7| CITOXHOCTKU Ha CTaHKax C
YMCNOBbIM NpPOrpaMmMHbIM yrnpaBrieHUEM.

3 ®OPMA NMPOBEAEHUA, OBJIACTb, KPUTEPUU, CUCTEMA U CPEACTBA OLLEHUBAHWUA PE3YIIbTATOB
FOCYOAAPCTBEHHOIO 3K3AMEHA

3.1 ®opma npoBeaeHUA rocyapCTBEHHOro 3K3amMmeHa

YcTHas + lNncbmeHHas +

3.2 AucumnnuHbl obpa3oBaTenbLHOM NPOrpamMMbl, KOTOpble UMEIOT onpenensiowee 3Ha4YeHne ans
npod)eccuoHanbLHON AeATeNbHOCTU BbIMYCKHMKOB M BKIOYEHbI B rOCyAapCTBEHHbIN 3K3aMeH

Ne n/n HanmeHoBaHne AncUMNnNHbI
1 MpoekTnpoBaHMe cMcTeM aBToMaTM3aunn U ynpasneHus
2 CoBpeMeHHble NpobrieMbl aBTOMaTU3aLMmM U ynpaerieHus

3.3 Cucrema 1 KpUTepum oLeHMBaHUSA pe3ynbTaToOB rOCyAapCTBEHHOro 3K3aMeHa

LLikana oueHMBaHus Kputepun oueHnBaHus chopMUPOBAHHOCTU KOMMNETEHLMIA

B TeopeTnyeckon yactu 3agaHusa gaH MOSHLIA MCYepnblBAOWNA OTBET, AEMOHCTPUPYIOLLUIA
rnybokoe noHMMaHuMe 0a30BbiX MOHATUIA, TEOPMM W LUMPOKYH 3pyauuuio B obrnactu
ynpaBneHnss pasfnMyHbIMW  TEXHONOMMYEeCKUMM ObbeKkTamMu U npoLeccamu, KpUTUYECKUR,
pPa3HOCTOPOHHWUIA W  OpUrMHanNbHBIM  NOAXO4 K MaTepuany, CBUAETENbCTBYHOWNA O
3HAYMTENBHOM  CaMOCTOATENbHOM paboTe B COOTBETCTBUM C  PEKOMEHOOBaHHOW
nutepatypo u VIHTepHeT-UcToYHMKamn. [1poaeMOHCTpMpOBaHO YyBepeHHoe BrageHue
MOHATUNHO- TEPMUHOMOMMYECKUM annapaTom, aprymeHTaums conpoBoxaaeTcs
ybeauTenbHbIMM NpMMepamMu U3 NpakTUkK, copMynMpoBaHbl coaepaTernbHble BbIBOAbI.
MpakTnueckas 4acTb 3agaHMs BbIMOMHEHa W odhopmNneHa NpaBWUMbHO W akKypaTHO, Xof
peLLeHns 3a4adn U OTBET BEPHbIe, HEOOXOANMbIE NOACHEHUST NPeACTaBMEHbI.

5 (oTnn4HoO)

B TeopeTuyeckon 4actu 3adaHWa [aH MOfHbIA CTaHO4APTHbIA OTBET Ha BCE COCTaBHble
YyacTU 3aJaHusl, KadecTBO WCMOMHEHUsI BCEX JNeMeHTOB 3aJaHusl, B OCHOBHOM,
cooTBeTCcTBYeT TpeboBaHWAM, NPUCYTCTBYET Pa3HOCTOPOHHEE pacCMOTPEHME BOMPOCOB,
CBUAETENBLCTBYIOLLEE O CAaMOCTOATENbHOM paboTe B COOTBETCTBUM C PEKOMEHOOBAHHLIMU
NUCTOYHUKaAMKN.  [TOHATUAHO-TEPMUHOSOMMYECKMA  annapat  WUCMOosfb30BaH, B  OCHOBHOM,
4 (xopoLuo) npaBuNbHO, aprymeHTaumMsi CconpoBoXgaetcda npumepamn. BbiBogbl npaBuibHble, HO
NPUCYTCTBYET HemnocnenoBaTenbHOCTE B 060OCHOBaHWM CBOEN TOYKM 3peHust. BcTpeudatotcst
Merkue CTUNMCTUYECKME UNn rpaMmaTtiyeckme owmnbkm, He nckaxatrowme cmbicria paboThbl.
MpakTnyeckas 4acTb 3adaHuMs BbINOMIHEHA WM OG)OPMIIEHA MNPaBUSIBHO W  aKKypaTHO,
NPUCYTCTBYIOT HE3HauMTEeSbHbIE NMOMAapPKM U UCMpPaBfeHUs, XO4 peLleHus 3adayn U OTBeT
BEpHble, HE0OX0AMMbIE NOSICHEHUST NMPEACTaBMEHbI.

B TeopeTuueckol 4yacTM 3adaHuMs  OTBET HEOOCTaTOMHO  JIOFMYECKM  BbICTPOEH,
BOCMPOU3BOAWT, B OCHOBHOM, TOMbKO FNEKUMOHHblE MaTepuanbl OUCLMMNMH, BXOAAWMUX B
nporpaMMy TroCyAapCTBEHHOIO 3K3aMeHa, KayeCTBO WCMONMHEHWUS OTAENbHbIX 3SMeMEHTOB
3agaHus  He COOTBETCTBYeT TpebGoBaHWAM, OTBETbl (opMaribHble, pPeKoMeHAOBaHHas
obsizaTenbHas nuTepatypa He ucnonb3oBaHa. [onyuwleHbl CyLleCTBEHHble OwWubku B
NCMoSb30BaHMM NOHSATUAHO-TEPMUHOSIOTMYECKOIO annapara, aprymeHTauus He
conpoBoxaaetcs npumepamu. BbiBogbl, B OCHOBHOM, MpaBuribHble, HO KX OBOCHOBaHWE
oTcyTCcTBYeT. BcTpeuyaloTcl  MHOMOMWUCHEHHbIE  CTUNIUCTUYECKME WM rpammaTuyeckue
OLUNGKM, UMEIOTCS OTAENbHbIE OTCTYNNEHUS OT NpaBui opopMIeHNs paboThl.

MpakTuyeckasi YacTb 3afaHWs BbIMNOSIHEHA NpPaBuUIIbHO U OdopMIeHa akKypaTHoO,
MPUCYTCTBYIOT He3HaYuTENbHble MOMapku W UCMpPaBrieHUsi, OTBET 3a4auu BeEpHbIA, HO Xof
peLleHNs 1 HeobxoanMble NOSICHEHUS] He NPeaCTaBEHbI.

3 (yooBneTBOpUTENbHO)

B TeopeTtuueckol 4YacTu 3ajaHWs NPOAEMOHCTPUMPOBAHa HECMNOCOOHOCTb OTBETUTH Ha
BOMpocbl 6e3 MOMOLIM 3K3aMeHaTopa,0TCYTCTBYHOT OAMH WM HECKOMNbKUX 00s3aTenbHbIX
3MEeMEHTOB, [OOMyLUEeHbl MHOTOYUCIEHHbIE CYLLECTBEHHbIE OLUMOKW, HapylleHbl npaBuna
odopmreHus paboTbl.

MpakTuyeckass 4YacTb 3afdaHWsl He BbINMOMHEHA WKW BbIMONIHEHA C  MHOTMOYUCIIEHHBLIMU

2
(HeynoBneTBOPUTENBHO)




CYLLIECTBEHHBIMUN OLLUMBKaMMU, MOSICHEHNS OTCYTCTBYHOT.

MpeanpuHsaTa MOMbITKA  CMKUCLIBAHWS, WCMOSMb30BaHUSA  HepaspeLUeHHbIX  TeXHUYECKUX
YCTPOWCTB MMM MOMb30BaHWSA MOACKA3KOMW [pYyroro 4eroeeka (BHe 3aBMCMMOCTU OT
YCMELLUHOCTU TaKoii MombITKM).

3.4 CoaepxaHue rocynapCTBEeHHOro aK3amMeHa

3.4.1 NepeyveHb BONPOCOB, BbIHOCUMbIX Ha rOCYyAapCTBeHHbIN 3K3aMeH

Ne n/n dopMynNUpoBKN BONPOCOB

1 dopMmpoBaHMe NOCTUHAYCTpUanbHoro obwectsa. MNpusHakn nHaycTpuansHoro obuiectea

2 MpeobpasoBaHne nHopMauum B cuCTEMax ynpaBrneHust.
OHTpONUSA N nHopmauus

3 BasoBas Tpnaga «BeLLEeCTBO-3HEPIUA-MHOPMALNSI» 1 €€ UCTONb30BaHNe B CUCTEMAaX yNpaBreHus

4 AHanu3 nHpopMaLMOHHBIX MOTOKOB B CUCTEMAaX YNpaBleHusl.
MapameTpbl N OLEHKN MH(POPMALMOHHBLIX MOTOKOB

5 MHdopmMaumnoHHo-u3mepuTensHoe obecrnedeHne CUCTEM ynpaBneHus

6 DyHKUMOHamNbHbIE MOAENW CUCTEM YynpaeneHus (uenesble, NPUYNHHO-CIEACTBEHHbIE, OETEPMUHUPOBAHHbIE,
CTOXacTnyeckune)

7 AHanu3  pyHKUMOHANbHBIX  MOAenen CcuUcTemM  ynpaeneHusi  (MPUYMHHO-CNEACTBEHHbIX, LENeBbIX WU
CTOXaCTUYECKNX)

8 AHanu3 yHKLMOHAamNbHbIX, LieneBblX, CTPYKTYPHbIX U BpEMEHHbIX Aekomnosuuni COMY

9 MeToabl aekomnosumumm COCY Ha ocHoBe rpacdos. Anroputmbl Aekomnosnuyun CACY Ha ocHoBe rpados

10 OcHoBbl geueHTpanu3aumm cuctem  ynpaeneHus (CY). [Moaxogbl k AeueHTpanusaumm CY: ueneBas,
CTPYKTYpHasi, BpeMeHHas. MeTogbl aeueHTpanusauun CY.

11 Mpobnema aHanuaa 1 cMHTE3a NPoLECCoB ynpaBeHus

12 YnpaBnseMocTb B HenmMHenHbIx CY. MpuHLMNbI MMHMMYMa OMcCUnaL M aHeprnn B TeOpUM yrnpaBneHus

13 OcCHOBHbIE 3aa4M CUCTEM ANArHOCTUKM HapyLUEHMI B TEXHONOMMYECKUX npoueccax. Atanbl AMarHOCTUKM

14 TunoBble CTPYKTYpbl CUCTEM MOHWUTOPWMHIA W [OMArHOCTUKU TEXHOMOrMyeckmx mnpoueccoB. [loHATue o
JMarHoCTU4YEeCKON Moaenu

15 MeToabl obHapyxeHus HapywweHu. KoHTponbHble kapTbhl.KapTel LyxapTa, kapTbl KYMYNSTUBHbIX CyMM, KapTa
B3BELUEHHOr0 3KCMOHEHLMANbHOIO cpeaHero

16 OpraHuzauusi HenpepbIBHOIO MOHWUTOPUHIA TEXHOMOMMYEcKMX npoueccoB. MeToa rmaBHbIX KOMMOHEHT M ero
MCMNOMNb30BaHNE B CUCTEMAxX MOHUTOPUHIa COCTOSIHUS TEXHOMOIMYECKUX NPOLLECCOB

17 [wnarHocTuka HapyLeHUn C WMCNOoSIb30BaHMEM 3KCMEPTHbIX AMarHOCTUYEeCKUX mopgenen. lNpumepbl cuctem cC
3KCNEepTHOW AMarHOCTUYECKON MOgENbIo

18 HenpoceTeBble AMarHOCTUYECKME MOAENM U CUCTEMbI AMArHOCTUKM C UX MUCMoNb3oBaHueM. [pumepbl cucTem
C HEMPOCETEBOWN AMAarHOCTUYECKON MOOESbIO

19 [narHocTuka HapyLLEeHU NPOLIECCOB B KOHTYpax PeLUmKIioB U paboTbl annapaTypbl B KOHTypax yrnpaBreHus

20 HedyeTkne amarHoctuyeckme mopenu. [uarHoctudeckne mogenu Ha ocHose hunbTpoB KanmaHa. Anroputmbl
(PYHKLMOHUPOBAHNSI CUCTEM

21 OcHOoBHble  MmpoLeadypbl  OUArHOCTMKM U CO34aHUE  aBTOMAaTU3MPOBAHHbLIX  OUArHOCTMYECKUX  CUCTEM
TEXHOMOMMYeCcknMmM npoLieccamm

29 HenpoHHble ceTn — Kak HoBelllee HarnpaBrneHue MpPakTUYecKoro NpUMeHeHns UHPOPMALMOHHBLIX TEXHOMOMUN.
Knaccudukaums HeMPOHHbIX CETEN NO HanpaBNeHUsSM UX UCNOJb30BaHMS

23 NcTopmsa BO3HMKHOBEHMST HEMPOHHLIX ceTel. OCHOBHbIE JOCTOMHCTBA U HEAOCTATKMN HEpoceTen

o4 MCKYyCCTBEHHbI  HEWPOH, Kak Mogenb OuonorMyeckoro npoToTvMna, CTPyKTypa HewnpoHa. [loHaTue
CMHaNTUYeCKNUX BECOB M NpeobpasytoLlen PyHKLMK

25 Buabl npeobpasyowmnx dyHKUMA HenpoHoB. Mcnonb3oBaHve npeobpasyowmx ¢YHKUMA HEWPOHOB AnS
pasnu4yHbIX 0bnacTen NPUMEHEHNSsI

26 MpuMepbl NpPUMEHEHMs HempoceTer B pas3nUuYHbIX 0bnacTsax Haykm W TexHuku. Knaccudpmkaumsa 3agaud,
peluaeMbiX C MOMOLLbIO HENpoceTen

27 OCHOBHbIE CTPYKTYpbl HEMPOCETEN N NX UCMIONBb30BaHWE AN Pa3fMYHbIX obnacTten NnpuMeHeHns

28 CeTu npsiMoro pacnpocTpaHeHusi (MepcenTpoHbl). XapakTepHble 0COBEHHOCTU, (PYHKLMOHUpOBaHUE, obnactu
NpYMeHeHus

29 O6yyeHune HempoceTen NpaMoro pacnpoctpaHeHus. Anroputm Back — Propaqation, ero cyLiHocTb




MpuMeHeHNe HEWpPOHHBLIX ceTelt B ynpaBrieHun. CTPYKTYpHbIE CXeMbl CUCTEM YMpPaBfieHUst C HENWPOHHbIMM

30
ceTamm
31 3apgava nonyyeHus n 06paboTKM SKCNepMMEHTanbHbIX AaHHbIX ANs CO34aHUs 00y4YaroL X MacCMBOB AaHHbIX
32 Wcnonb3oBaHre npeobpasyrowmx yHKLUUA HEMPOHOB AN pa3nnyHbix 0b6nacTen NpuMeHeHus.
33 CTpYKTYpHbIE CXEMbI CUCTEM yNpaBneHUsi C HEMPOHHBIMU CETAMM.
34 MeTopn rnaBHbIX KOMMOHEHT M €ro WCNOMb30BaHWE B CUCTEMAxX MOHUTOPWHIA COCTOSIHUSI TEXHOSOMMYECKUX

npoueccos.




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 perynupyemMbiM npusogom (M1). MNMpombiBKa Macchl OCYLLECTBNSETCA MyTEM MoAayn CBEXEW BOAbl Ha CMpbICKU
BaKyyM-gomnbTpa.

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.

3apaHve 3. PaccmaTpvBaeTcs CTagus HarpeBa LWenbl Npy Bapke JIMCTBEHHOW LEnmono3bl no cynbgaTHoMy
crnocoby.

LLlena BMecTe CO LWeno4ybio NOAAeTCA B BEPXHKOK 4YacTb Bapo4dHOro kotna tuna Kamiop. BapouyHbin Lenok
oTbnpaeTcs Yepes cuTa U3 30HbI Harpeea U NOAAaeTCsl HAaCOCOM B TPyB4uaTbil TEMNNOOOMEHHUK N CHOBa BO3BpallaeTcs B
koten. B TennooOGMeHHUKE OCYyLIECTBNSETCA KOCBEHHbIA OOOrpeB LIenoka MnapoM BbICOKOTO AaBneHus. Bbirpyska
LLennionosbl OCYLLECTBMSIETCA [OOHHbIM LiabepoM. YKeCTKOCTb Lennonosbl Mocrne Bapky 3aBUCAT OT TemnepaTypbl
BapOYHOrO LLIerioka U BpEMEHM BapKu, KOTOpoe onpeaensieTcs YpoBHEM.

Cuctema aBTomMaTtmsaunm gomkHa obecneynTb:

aBTOMaTtu4eckoe perynmpoBaHue:

- JaBneHunst napa, NogaBaeMoro B TEMNOOOMEHHMK.

. yrnpaeneHne ¢ onepaTopckoi CTaHUMK U MO MECTY KnanaHoM Ha MoToke napa (OTKPbITb/3aKpbiTh).
. KOHTPOJIb Ha OMepaTopCKOW CTaHLMM MOMNOXEHUS KNanaHa Ha MoToke napa.
. KOHTPOSb Ha OMEepaTopCKOM CTaHLMKU pacxoda LLeroka, nogaBaemMoro B Tennoo6MeHHUK.

3apaHve 4. PaccmatpuBaeTcsa ctagust oTOenku Lenntonosbl nepekncbio Bogopoaa.

Macca B oTbenbHyo HallH NOCTynaeT nocre nogorpesa B cMecuterne - nogorpeearerne.

B cmecutenb — nogorpeBaTtenb MNOCTynatoT LeEnonosa, nepekncb Bogopoda, M nap. benusHa uenntonosbl
3aBUCUT OT KONMYECTBa NOAABAEMON NEPEKNCH, TEMNEpPaTypbl U BpeMeHW NpebbiBaHNst Macchl B 6allHe (YPOBHSI).

Cuctema aBToMaTM3aUuM JOMmMKHa obecneynTb:

aBTOMaTM4ecKoe peryrnvMpoBaHue:

- COOTHOLLIEHUSI pacxoda Nepekncu K pacxogy macchl.

. yrnpaBrieHne ¢ OnepaTopCcKoM CTaHUMK U MO MECTY KnanaHOM Ha NoToke napa (OTKPbITb/3aKpbITh).

. KOHTPOJIb HAa OMepaToOpPCKOM CTaHUMM NONOXEHUS KnanaHa Ha NoTOoKe Macchl.

. KOHTpOMb MO MecTy TemnepaTypbl napa.



4 OCOBEHHOCTU NPOBEAEHUA TOCYAAPCTBEHHOIO 3K3AMEHA

4.1 OcobeHHOCTU NpoBeAeHUs FOCyAapCTBEHHOro 3K3ameHa Afns N1l C orpaHUYeHHbIMU BO3MOXHOCTAMM
340pOBbS

OcobeHHOCTU NpoBefeHUst TOCyoapCTBEHHOW artTectauum Ans nul € OrPaHUYEHHbIMU - BO3MOXHOCTSIMMU
300pOBbS  pEerfiamMeHTUMpyOTCa  pasgenoM 7 nokanbHoro  HopmartuBHoro akta CIIOryrnThd  «lMonoxeHve o
rocyapCTBEHHOW UTOrOBOW aTTecTaumm no obpasoBaTenbHbIM NpOrpaMMamM BbiCLLEro 0bpas3oBaHnsI».

4.2 NMopAaoK Nogayn u paccMoTpeHUs anennauumn

Mpouegypa anennsauMuM Mo pesynbTaTtam roCygapCTBEHHbIX aTTeCTauMOHHbIX WCMbITaHWA perfaMmeHTupyeTcs
pasgenom 8 nokanbHoro HopmatusHoro akta CIGIYTMTO «[onoxeHne o rocygapCTBEHHOW WTOroBOW aTTectauuu no

o6pa303aTeanb|M nporpamMmam BbiCLLEro o6pasoBanﬂ».

5. YYEBHO-METOAUYECKOE N UHOOPMALIMOHHOE OBECNEYEHUE FrOCYOAPCTBEHHOIO 3K3AMEHA

5.1 Yye6GHasa nutepartypa

ABTOp

3arnasue

M3patenbCcTBO

| Moa nspaHua

Ccbinka

6.1.1 OcHoBHa#s y4yeb6Hasa nuTepartypa

B. . CnpgenbHukoB AvarHoctuka n HaOexHOCTb | M-BO HayKu U BbICLLETO http://nizrp.narod.ru/
aBTOMAaTU3NPOBAHHbIX obpasosaHus PO, C.- metod/kafinfizmtex/1
cucteM:  y4eb.  nocobue.| Metepb. roc. yH-T NPoM. 702263579.pdf
Yactb 2 TEXHOMOMMI 1 AnsanHa, 2023

BbiCLU. LK. TEXHOMOMMN 1
3HepreTnkn.—CaHKT-
MeTepbypr: BLUT3
cneryntn

HemtuHoB, B. A.,|WHTennektyanbHble http://www.iprbooksh

KapnywkuH, C. B.,|cnctembl NpoeKkTMpoBaHust U 0p.ru/94342.html

Mokpoay6, B. I., |ynpaBneHua TexHudeckumu [ TamboB: TamboBCKMIA

ManbirvH, E. H.,|obbektamn B 4-x 4acTsx. rocyapCTBEHHbIN 2018

Eropos, C. A, 4.3 TEXHUYECKUN

Bopucenko, A. bB., yHuBepcuteT, 36C ACB

dponosa, T. A,

HemTtunHoea, 1O. B.

A. B. BaxtnH, W. B.|WHTennekTyansHble -BO HayKu 1 BbICLUErO http://nizrp.narod.ru/

PemnsoBa cucTemsl ynpasnexusa | obpasosaHusa PP, C.- metod/kafinfizmtex/1
TEXHONOrNMYeCcKMMun MeTepb. roc. yH-T NPOM. 711512542 pdf
npoueccamu: yyebHOe | TexHonormii u ausanHa, 2024
nocobve. — 2-e u34.,| BbICW. WK. TEXHOMOMM U
cTepeoTun. 3HepreTnkn.— CaHKT-

MeTtepbypr: BLUT3
cneryntg

CupnyeHko, A. B. MHTennekTyanbHble Mocksa: ManaTenbokuit http://www.iprbooksh
cucTemsl KOHTpOIS n ,EI,oM MUCHC 2020 op.ru/106880.html
yrnpaBneHuns

Cawmoinosa, E. M. MpoekTnpoBaHne cuctem http://www.iprbooksh
aBToOMaTU3aLmn 0p.ru/97339.html
TEXHOSOMM4YeCcKnX Capartos, Mocksa:
npoLeccos. Lincbposoe | MpodobpasosaHue, Ai 2020
yrnpasneHne UHXeHepHbIMU Mn Ap Megua
AaHHBIMW M KU3HEHHbIM
LUKNOM n3genuvs

E. IN. Jatnosa MpoekTnpoBaHue cucteMm [ M-BO Hayku U BbiCLLEro http://nizrp.narod.ru/
aBTOMaTU3aumn n obpasoBanus PP, C.- metod/kafinfizmtex/1
ynpaBneHus: y4ebHo- | TMeTepb. roc. yH-T Npom. 668744194 .pdf
meToAnYeckoe nocobue TEXHONOMIN N ansanHa, 2022

BbiCLU. LK. TEXHOMOMMN 1
3HepreTukn.- CaHkT-
MeTepbypr: BLUT3
cneryntn




A. 1. Hosukos, E. T
[datnoBa

OnepaunoHHble CUCTEMBI,
CETU N TeneKOMMYHMKaLMK:;
y4yebHo-MeToauveckoe
nocobue

M-BO Hayku v BbICLLETO
obpasoBanug PP, C.-
MeTepb. roc. yH-T Nnpom.
TEXHOMNOIMN U gn3anHa,

http://nizrp.narod.ru/
metod/kafinfizmtex/1
711512521 .pdf

2024
BbiCLL. LK. TEXHOMOMMK 1
3HepreTukn.—CaHKT-
MeTepbypr: BLUT3
cneryntg

A.B. bBaxmmH, M.O.|CpeactBa n3mMepeHus | M-BO HayKu U BbICLLErO http://nizrp.narod.ru/

Cniota TemnepaTypsbl: y4eb.| ob6pasosaHus PO, C.- metod/kafinfizmtex/1
nocobue MeTepb. roc. yH-T npom. 638540903.pdf

TEXHOMNOIU 1 An3alHa, 2020
BbiCLU. LK. TEXHONOMK 1
3HepreTukn.-CaHkT-
MeTepbypr: BLUT3
cneryntg

UrHaTtbes, A. A.,|CoBpeMeHHble npobnems! | Capatos: CapaToBckuit http://www.iprbooksh

BaxapyeHko, M. O, |ynpaBneHus n rocyqapCTBEHHbIN op.ru/99270.html

Hob6psikos, B. A, |aBTomaTtusauun B TeXHUYEeCKUi

Wrhatbes, C. A. MaLLNHOCTPOEHMUMN. B 4 YHV/BEpPCUTET UMEHU 2019
yacTtax. 4.2 FO.A. Marapuna, 96C

ACB

Oatnoea, E. IM. MpoekTnpoBaHue Cankt-MNeTtepbypr: CaHkT https://www.iprbooks
aBTOMaTU3NPOBAHHbIX -MeTtep6yprekuin hop.ru/102466.html
cucrtemMm ynpasneHua rocyjapCTBEHHbIN 2019
TeXHOINorm4eCcknumm yHUBEepcuUTeT
npoueccamu NPOMbILLITEHHbIX

TEXHOMNOIMMM 1 An3anHa

XomueHko, B. T, [lNpoektnpoBaHune OMCK: OMCKMIA https://www.iprbooks

[oHeHKo, T. B., | aBTOMaTM31pPOBaHHbIX ) . hop.ru/124871.htmi

Mewko, M. C. cucrtem ynpaBneHns rOCYAAPCTBEHHBIN 2021
TEXHOMNOrMYECKNMU TEXHMHECKIV
npoLieccamy yHMBEpCUTET

BaxtuH A. B., Cniota |CpeacTBa n3MepeHns : http://publish.sutd.ru

M. O. TemnepaTtypbl Ca%(a-ﬁﬂgﬁ?r@pr. 2020 ltp_ext_inf_publish.p

A hp?id=20205124

N.B. BoHgapeHkoBa, | BoinyckHas M-BO HayKu 1 BbiCLLEro http://nizrp.narod.ru/

E.N. [Oatnosa, B.W.|keanudukaumoHHaa pabota| o6pasosaHus PO, C.- metod/kafinfizmtex/1

CuaenbHukos MarncTpos. CtpykTypa, | lMeTepb. roc. yH-T NPoM. 593525456.pdf
BbIMOMHEHNe 1M 3awMTa: | TexHOosorMm u ansarnHa, 2020
MeTOA. YKasaHus BbiCLU. LK. TEXHONOMK 1

aHepreTuku. - CaHkT-
MeTepbypr: BLUT3
cneryntg

Oartnoea, E. I. MpoekTnpoBaHne CankT-NeTtepbypr: CaHkT http://www.iprbooksh
aBTOMaTU3NPOBaHHbIX -MeTepGypreckuin op.ru/102466.html
cuctem ynpasneHus rocynapCTBEHHbIN 2019
TEeXHOINorm4eCkKnmMmun YHUBEPCUTET
npoueccamu NPOMbILLIEHHbIX

TEXHOMNOrMm n ansanHa

A. B. baxtnH, M. O.|TexHonornyeckme https://nizrp.narod.ru

Cniota n3amepeHnss un  npuobopsbl. /metod/kafinfizmtex/
MeToabl n cpeacTea ) 1712531113.pdf
M3MEpEHMs  TeMnepaTypbi: Cne.: BWTS Crerynt 2024
yuyebHoe nocobue. — 2-e
n3g., gon. n nepepad.

B. . CnpenbHukoB OvarHocTnka n HaaexHoCTb | M-BO HayKu U BbICLLErO http://nizrp.narod.ru/
aBTOMAaTU3MPOBAHHbIX obpasosaHus PO, C.- metod/kafinfizmtex/1
cuctem ynpasneHus. Yactb | [MeTep6. roc. yH-T Mpom. 683322968.pdf
1: yue6GHoe nocobue TEXHONorMm 1 gmusamnHa, 2023

BbICLU. LK. TEXHONOMMK U
3HepreTukn.- CaHkT-
MeTtepbypr: BLUT3
cnerynta

6.1.2 [lononHuTenbHasa y4yebHasa nutepartypa




HemtuHoB, B. A.,|WHTennektyanbHble http://www.iprbooksh
KapnywkuH, C. B.,|cnctembl npoeKkTMpoBaHus u op.ru/85927.html
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.
UrHaTtbes, A. A.,|CoBpeMeHHble npobnems! | Capatos: CapaToBckui http://www.iprbooksh
BaxapyeHko, M. HO., |ynpaBneHus n rocyapCTBEHHbIN 0p.ru/99269.html
Hob6psikos, B. A, |aBTomartusauun B TeXHUYEeCKUi
Wrhatbes, C. A. MaLUMHOCTPOEHUN. B 4 YHUBEPCUTET UMEHMN 2019
yacTtax. 4.1 FO.A. MarapuHa, 96C
ACB
Mepdunbes, L. A.,|NHTennektyanbHble KpacHosipck: Cnbupckuii http://www.iprbooksh
PaeBnuy, K. B., | cuctemsl noanepPXKn dhbeaepanbHbIi 2018 0p.ru/84359.html
Martaesa, A. B. NPUHATUA peLLeHnin yHMBEpPCUTET
OnbwaHckun, B. B., |aeHtTudpumkauymna n PocToB-Ha-[oHy: http://www.iprbooksh
MapTtembsHos, C. B. JNarHocTmka cuctem NHcTUTyT BOOHOTO op.ru/57341.html
TpaHcnopTta umeHu I.A.
CepoBa — punman 2016

«locynapcTBEHHbIV
MOPCKOW yHMBEpPCUTET
nmeHn agmupana ¢.0.

YwakoBa»

5.2 MNepeyeHb NpodreccuoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABO4YHbIX CUCTEM

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks[OnektpoHHbIi pecypc]. URL: hitp://www.iprbookshop.ru/
OnekTpoHHast 6ubnuoteka BLUTI CIb INYMNTL [GnekTpoHHbIi pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-0MbnmnoTeyHasa cuctema «Anbykey» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

5.3 lNepeyvyeHb NULEH3NOHHOIO U cBob6ogHo pacnpocTpaHAeMoro nporpaMmmMmHoOro obGecneuyeHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

AutoCADDesign

5.4 OnucaHwue MaTepVIaﬂbHO-TeXHVI‘IeCKOVI 633b|, H906XOAMMOﬁ AnA NnoaArotToBku U cgayviun rocygapcrtBeHHOro

JK3aMeHa

Ayauntopus

OcHalleHue

YuebHas ayautopus

CneunanuaupoBaHHasi Meberb, gocka




