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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acenaHuu Kapeapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YITPABJICHUS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.M. AnnpeeB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM Tojly Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
yueOHOM ToJly Ha 3aceaHuu Kapeapbl ABTOMATH3WPOBAHHBIX CUCTEM YIIPABICHUS
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3aB. kadeapoii C.M.KHz[peeB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ABTOMATHU3UPOBAHHBIX CHCTEM YIIPABICHHUS

IIporokomor _ 20 . Ne
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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

- pa3BUTHE HaBBIKOB y4yacTUs B COCTAaBJICHUMM AHAJIUTHYECKUX 0030pOB MU
HAYYHO-TEXHMYECKMX OTYETOB II0 pe3yibTaTaM BBIIOJHEHHOW pPabOThl, B IOATOTOBKE
nyOonuKanuii 1o pe3yiabTaTaM MCCIEJOBaHUN W pa3pabOTOK B 00JacTH aBTOMATHU3aLUU
TEXHOJOTMYECKHX ITPOLIECCOB U IPOU3BO/ICTB;

- pPa3BUTHE HABBIKOB OCYIIECTBIICHUS cOOpa U aHAIN3a UCXOAHBIX JaHHBIX JUId pacyera U
IIPOEKTUPOBAHUS CUCTEM M CPEJICTB ABTOMATU3aLlUU U YIIPABIICHUS;

- pa3BUTHE HABBIKOB I10 IPOU3BEACHUS PACUETOB U MPOESKTUPOBAHUS OTAEIbHBIX OJIOKOB
U YCTPOMCTB CHCTEM aBTOMATH3allMM W YIPABJICHUS U IO BHIOOPY CTAaHAAPTHBIX CPEICTB
ABTOMATHKH, W3MEPUTEILHOW M BBIYUCIUTENBHON TEXHUKHM MJIS IMPOCKTUPOBAHUS CHCTEM
aBTOMATHU3alMU U YIIPABJIEHUS B COOTBETCTBUM C TEXHUUYECKUM 331aHUEM;

- pa3sBUTHE HaBBIKOB 10 pa3pabOTKe IPOEKTHOW JOKYMEHTallMM B 0O0JIaCTH
aBTOMATHU3alMKM TEXHOJIOIMUYECKUX MPOLECCOB U MPOU3BOJACTB B COOTBETCTBUU C MUMEIOLIUMUCS
CTaHJapTaMH ¥ TEXHUUECKUMH YCIOBUSAMHU.

JUis  [OCTMXKEHHS  TIOCTaBJIEHHbIX LeNed B JUCUUIUIMHE  «ABTOMaTHU3alus
TEXHOJIOTUYECKUX MPOLIECCOB U IPOU3BOJICTBY PEILAOTCS 3aauu:

- U3y4yEHUE TEXHOJIOTMYECKUX OCOOCHHOCTEH aBTOMATH3allMM B PA3JIMYHBIX IEpeesax
METaJUTypruyecKoro 1 MpOMBIIUIEHHOTO IIPOU3BO/ICTBA;

- IOJTy4EHHUE MPAKTHYECKIX HABBIKOB B pa3paboTKe v aHaiu3a paboThl ()yHKIIMOHAIBHBIX
CXEM aBTOMATHYECKOTr0 yIpaBJIeHHUs TEXHOJOIMYECKUMHU IIpolieccaM U IPOU3BOJICTBAMY;

- YMEHHME COCTaBJATh JIOTUYECKH OOOCHOBAaHHBIE B3aUMOCBS3AHHBIE AJITOPUTMBbI
yIpaBJIEHUS] TEXHOJIOTMYECKUMHU IPOLECCAMU C apryMEHTHPOBAHHBIM HCIIOJIb30BaHHEM
HEO0OXOUMBIX CBOOOTHO MPOrPaMMHUPYEMbBIX TEXHUUYECKUX CPEJCTB KOHTPOJIS U YIIPABICHUS;

- yYMETh CHHTE3MPOBAaTh CHCTEMBbl AKCTPEMAIbHOI'O ONTHUMAJIBHOIO YIPaBIEHHUS C
000CHOBAaHHBIM BEIOOPOM KPUTEPHUH OLIEHKH 3 (HEKTHUBHOTIO ONTUMAJIBHOTO YIIPABIEHUS.

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTe/bHO MPOorpaMMbl

JucuunnuHa ABTOMATU3aLMS TEXHOJOTMYECKUX IMPOLECCOB M MPOU3BOJCTB BXOJMT B
BapHaTUBHYIO YacTh Y4eOHOTO IJ1aHa 00pa30BaTeIbHON IPOrpaMMBI.

Jlng  w3ydeHus  JUCUUIUIMHBI  HEOOXOAWMBI  3HAaHUA  (YMEHUS,  BIAJCHHUS),
c(hopMUpOBaHHBIC B pE3YyJIbTATE U3yUEHUS JUCITUTUTHH/ TPAKTUK:

Teopus aBTOMaTHYECKOTO YIIPaBICHUS

TexHuyeckue n3MepeHus u MpuoOPsI

TexHu4eckue cpecTBa aBTOMATH3AIIAN U YITPABIICHUS

[IpoekTpoBaHuEe aBTOMATH3UPOBAHHBIX CUCTEM

ABTOMaTH3UPOBAHHBIE HH()OPMAIIMOHHBIE CUCTEMBI

Cuctembl aBTOMATU3AIMH U YITPABICHUS

ArnmapaTHoe U MpOorpaMMHOE 00ecTIeYeHIE OTKPBITHIX HHTETPUPOBAHHBIX CUCTEM

HNHTerpupoBaHHblEe CUCTEMBI IPOESKTUPOBAHUS U YIIPABICHUS

Kommiekcel Texanueckux cpencts B CAY

3HaHus (YMEHUs, BIAAEHUS), MMOJTYYCHHBIE MPU U3YYCHUU TAHHOW TUCIHUIUIMHBI OyIyT
HEOOXOIUMBI JJISI U3YICHUS TUCIUTUTAH/TIPAKTHK:

[ToaroroBka k 3amuTe U 3alTUTa BBITYCKHOW KBATM(DUKAIIMOHHON paObOThI

[ToaroroBka k caaue u cadya rocy1apCTBEHHOT0 HK3aMeHa

[IpounsBoacTBEHHAs — MPEAAUIIIIOMHAS TPAKTUKA



3 KomnereHuuu o0y4aroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIIMHBI (MOIYJISI) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbrare OCBOEHUS TUCHUILIUHBI (MOIYJsl) «ABTOMATHU3ALMS TEXHOJOTUYECKHUX
MIPOLIECCOB U ITPOU3BOJICTBY» 00 yUAIOIIUICS TOJIKEH 001a/1aTh CISAYIOUMMHU KOMITETEHIUSIMHU:

CtpyKTypHBII
JIEMEHT

KOMIICTCHIIUHN

[Tnanupyemsble pe3ybTaThl 00ydeHUs

ITK-3 roTOBHOCTBIO Y4acTBOBATH B COCTABJICHUHU aHAJIMTUYECKUX 0030pOB U HAYYHO-
TEXHUYECKHUX OTYETOB IO Pe3yJbTaTaM BBIIIOJIHEHHON paboThl, B OJATOTOBKE MyOIMKaIUi 1O
pe3yJbTaTaM UCCIIEJOBAHUN U pa3padoTOK

3HaTh

- o011Ke HapaBJIeHUs U eI IPOBOIMMOMN Hay4YHOM paboThl pH
MOJITOTOBKH PACHIMPEHHBIX U YTIyOJIIEHHBIX aHAINTHIECKUX 0030POB;

- CTaHJIapThl U TPEOOBAHMS K U3JI0KEHHIO PE3YyIbTATOB IPOBECHHOI
HCCIIEIOBATENbCKOM paboThI;

- IOPSIJIOK U [TOCTIEI0BATEIbHOCTD U3JI0KEHUS PE3yIbTaTOB P MOITOTOBKH
OTYECTa 110 BBIIIOJTHEHHUIO pa6OTI)I;

YmMmern

- KpaTKo ¥ 00OCHOBAaHHO M3JIaraTh OCHOBHBIC PE3YJIbTATHI, IOJIYICHHEIC B
MIPOLIECCE MCCIIE0BATENbCKOM PabOThI;

- HCII0JIb30BaTh METO/IMKY COCTaBJICHHS HAYYHO-UCCIIEJ0BATEIBCKOTO
OTYeTa 0 pe3yIbTaTaM UCCIEIOBAHMIA;

Bnaners

- HaBbIKaMH{ 00OCHOBAHHOT'O KPUTHUYECKOT'O aHAJIM3a Pe3yJIbTaTOB IpU
MIOITOTOBKE PaCIIMPEHHBIX AHATTUTHUYECKUX 0030pOB IO 3a/IaHHON TeMe;
- CIOCOOHOCTBIO K (POPMUPOBAHHIO OCHOBHBIX 33]1au M HaIlPaBICHUN
UCCIIEIOBaHMs PU PELICHUH ITOCTaBJICHHOM 3a/1a4H 10
COBEPLICHCTBOBAHUIO CUCTEM aBTOMAaTUYECKOTO YIIPABIICHUS;

[1K-5 criocoOHOCTBIO OCYIIECTBIATH COOP U aHATIN3 UCXOAHBIX JTAHHBIX JJIS pacuera u
MPOEKTUPOBAHUS CUCTEM M CPEICTB aBTOMATHU3AIMH U YIIPABICHUS

3HaTh

- MMpaBUJIa OpraHu3aIuu coopa 1 aHallu3a UCXOJHBIX JaHHBIX TTPU
MPOBEACHUHU aKTUBHOTO U MMACCUBHOTO METOJIOB;

- METO/IbI OIIPEACIICHUS PErPECCUOHHBIX 3aBUCUMOCTEN MTPU OJTHO U MHOTO-
(haKTOPHBIX SKCIIEPUMEHTAX;

YmMmern

- CIOJIH30BaTh UHPOPMALIMOHHBIE PECYPCHI ISl MPUOOPETEHHS HOBBIX
3HaHUU U yMEHUH B 00JaCTU aBTOMAaTH3AIMH YIIPABIECHUS
TEXHOJIOTMYECKUMH ITPOLIECCAMY;

- KBATM(QUIMPOBAHHO U 0OOCHOBAHHO-OCTYITHO ITPE3EHTOBATH
MOJTyYeHHBIE PE3y/IbTaThl IPOIETAHHON PadoOTHI;

Bnaners

- HaBBIKAMHU aHaJIN3a MOTyYEHHBIX JaHHBIX C LIEJIbI0 ONpeAeIeHNs
MPUOPUTETHOTO  YCIOBHS JUIs NPUHATHS 3((HEKTUBHOTO PELICHHUs 110
COBEpIICHCTBOBAHHUIO PabOThl CUCTEM aBTOMATHUECKOIO yIIpaBJICHHUS;
- YMEHUEM U HaCTOMUYMBOCTHIO IIPUMEHEHUS IPUHATBIX PELIECHUI 110
COBEpIIEHCTBOBAHUIO PaOOThl aBTOMAaTHYECKUX CHCTEM;

[TK-6 criocOOHOCTBIO TPOU3BOIUTH PACUETHI U TPOEKTUPOBAHKE OTACIBHBIX OJIOKOB M YCTPOICTB
CHCTEM aBTOMATH3aIM{ U yIIPABJICHUS U BBIOMPATh CTAaHIAPTHBIE CPEACTBA aBTOMATHKH,
U3MEPUTEIIbHON U BBIYUCIUTEIBHON TEXHUKHU JJIS1 IPOSKTUPOBAHMS CUCTEM aBTOMATH3AIMU U
YIIPaBJICHUS B COOTBETCTBHHU C TEXHHUYECKHUM 3a/laHHEM




3HaTh

- CTPYKTYPY ¥ B3aUMOCBSA3b aBTOMaTU3UPOBAHHOI'O MPOU3BO/ICTBA;

- ocobennoctu noctpoenuss ACY TII u ACYII coBpemeHHOTO
MPOU3BOACTBEHHOrO MIPOIIECCA B METAILUTYPIHH;

- 0COOEHHOCTH TEXHOJIOTHH U YCJIOBHSI aBTOMATHU3AIIUHU TPOIIECCOB
MOJrOTOBKH IIUXTOBBIX MAaTEPUAJIOB;

- 0COOEHHOCTH aBTOMATHUYECKOTO YIIPABJICHUS arIOMEPaIliOHHOTO
MPOU3BOICTBA;

- 0COOEHHOCTH aBTOMATUYECKOTO YIIPABIICHUS TEXHOJIOTHUECKUM
MPOLECCOM MPOU3BOJICTBA METAJUIM3UPOBAHHBIX OKATHIIIECH;

- 0COOEHHOCTH aBTOMATHYECKOTO YIIPABJICHHUS MTPOILIECCOM 00OTaIeHUs
yIJIe ¥ TOATOTOBKM MHOTOKOMIIOHEHTHOM YTOJIbHOM IIMXTHI;

- UHAMBUAYaJbHbIC YCIOBUS aBTOMATU3AIUHU IIPOIIECCa CIICKAHUS
KOKCYIOIIMXCS yIJie B KOKCOBBIX Ievyax , 000KKEHHbIX B OaTapeu;

- ABTOMATHYECKOE YIPaBJIEHUE MTPOLIECCOM BBIJICIICHHS
BBICOKOMOJIEKYJISIPHBIX YTJIEBOJOB U3 KOKCOBOIO Iasa;

- TEXHOJIOTHYECKHNE OCOOCHHOCTH ¥ aBTOMAaTH3alIUs MPOIECCa BHIMIABKU
YyryHa B JJOMEHHBIX II€4aX;

- AaBTOMAaTHU3UPOBAHHOE YIPABIEHUE TEIIJIOBBIM PEKUMOM
BO3/1yXOHAarpeBaTesieil JOMEHHOHN NevH;

- UHAUBUAYaJIbHbIE OCOOCHHOCTH BBIIJIABKU CTAJIM B JIBYXBAaHHBIX I€UYaX C
MIPOIYBKOW KUCIIOPOJIOM;

- 0COOCHHOCTH aBTOMATHUYECKOTO YIIPABJIEHUS MTPOLIECCOM BBITIJIABKH CTAIIN
B KHCJIOPOJIHO KOHBEPTOPHBIX 11€XaX C BEPXHEU MPOIyBKOM;

- TUIIBI MATEMaTHYECKUX MOJECICH CHCTEM OITHMHU3AIMU U aBTOMAaTU3allMH
YIPABIECHUS TEXHOJIOTUYECKUMH MPOLECCAMU METAJLTypPrUu€CKOro
MIPOU3BOJICTBA;

- 0COOEHHOCTH yCIOBHI aBTOMaTHYECKOTO yIPaBJICHHs TOBOJIKON CTallu
aryioMeparax Mneyb-KOBIIIb;

- TEXHOJIOTUYECKNE U UHIUBUIyAJIbHBIE YCIOBUS aBTOMATHU3AIlMHU ITpoliecca
BAKyYMHUPOBAHUS CTAJU B YCTAHOBKAX ITUPKYJISIPHOTO THUIIA;

- TEXHOJIOTUYECKOE OCOOCHHOCTH aBTOMATU3UPOBAHHON ONTUMHU3ALINN
yIpaBJIeHUS BBITUTABKOW CTAJIM B TYTOBBIX CTAJICTNIABHIIBHBIX TeUax
MIEPEMEHHOTO TOKA;

- TEXHOJIOTHYECKUE OCOOCHHOCTH aBTOMATHYECKOTO YITPaBJICHUS Pa3IMBKON
cranu Ha MHJI3 panuansHoro tumna;

- TEXHOJIOTUYECKHE YCIOBUS aBTOMATHU3AllMN YIIPABICHUS] HATPEBOM
MeTaJula B Me4ax KaMepHOTO THIIA,

- TEXHOJIOTUYECKNE NHIUBUIyaJIbHbIE YCIIOBUSI aBTOMATHUYECKOTO
yIIpaBJICHUS HArPEBOM METaJljla B TIeYax MEePeX0oHOTO THIIA;

- TEXHOJIOTUYECKUE YCIOBUS U aBTOMATU3AIUIO MPOIIECCa OXJIAKICHUS
TOPSYETMCTOBOTO MIMPOKOTIONOCOTO MPOKATa Mepe CMa3Kol B PYJIOHBI WITH
MOPE3KOW HAa MEPHBIE JIHBI,




VYmeTb

- C MCIIOJIB30BaHUEM CHELMATU3UPOBAHHOTO IPOrPaMMHOI0 00ecrieueHus
(MeTo/1a HAMMEHBIIUX KBAPATOB) PACCUUTHIBATH TEOPETHUECKYIO JTMHHIO
perpeccuu (CTaTHYECKYIO XapaKTEPUCTUKY) IO HIKCIEPUMEHTAIbHBIM HIIU
pacyeTHBIM JaHHBIM JUIS MTOCIIEIYIOIIETO UCIIOIb30BAHMS IIPH
MaTeMaTHYeCKOM MOJIETMPOBAaHUH CUCTEMbl aBTOMAaTHUECKOT'O YIIPABIICHMS,;
- C HICTIOJIB30BaHUEM ITPOTPAMMHOTO 00eCIIeUeHHs paCCUUTATh TPACKTOPHIO
MHEPLUOHHOTO 3BEHA C 3aIla3/bIBaHuEM 00BEKTa YIPaBJICHUs Ha BXOIHOM
curHai 1000 opMbl BO BpEMEHH C UCIOIB30BAaHUEM MeTo1a Diliiepa;

- C MCIIOJIB30BAaHUEM CIELIMAIbHOIO POrPaMMHOI0 00ecredeHus
OCYIIECTBUTH PACUET MEPEXOJAHBIX 1 MOUCKOBBIX PEKUMOB B CUCTEMAX
aBTOMAaTHYECKON CTa0MIIM3alUK U SKCTPEMAIIbHO- O TUMHU3HPYIOLIETO
YIPaBIEHUS TEXHOJIOTMYECKUM IIPOLECCOM IPOMBILUIEHHOTO ITPOU3BOJICTBA
(Ha mpuMepax MeTaJUTypruuecKoro);

- CUHTE3UpOBaTh (pa3paboTarh) CTPYKTYPHBIE CXEMbI CCTEMA
aBTOMAaTHYECKON CTa0MIIN3aLUU TEXHOJIOTHYECKUX ITapaMeTPOB C
MCTIOJIH30BAHMUEM TUTIOBBIX 3aKOHOB YITPABICHHSI HHEPLIUOHHBIMA
IIPOLIECCaMU C 3aIla3/[bIBaHUEM;

- pa3pabaTbIBaTh U MPEACTABIATH TPAPUUECKU CTPYKTYPHBIE CXEMBI
aBTOMaTHYECKOI'0 AKCTPEMAIbHO-ONITUMHU3UPYIOIIETO YIIPABICHUS
TEXHOJIOTUYECKHUM IIPOLIECCOM B COOTBETCTBUHU C MCIOIb30BAHUEM
MIOMCKOBBIM METO/IOM € MOSCHEHHEM (DYHKIIMU KaXKJIOTO JIEMEHTa
CHCTEMBI;

- IPaBUJILHO BBIOPATh TUIl MATEMaTHYECKONW MOJIENIN aBTOMATU3HPYEMOTo
mporecca B COOTBETCTBHH C HCIIOJIb3YEMbIM TEXHUYECKHUMHU CPEICTBAMHU
KOHTPOJIS M YIIPaBJIEHUS U KBAJIM(PHUKAILIMK IEPCOHANA;

- CUHTE3MpPOBATh MaTEMaTHUECKUE MOJIENIH IIPOIecca YIPaBICHUS
TEXHOJIOTHYECKUMU MPOLIECCAMU U OCYLIECTBIATH 110 MOJEISIM pacyeT
MIEPEXOAHBIX U MIOMCKOBBIX MPOIIECCOB B Pa3pabOTaHHBIX KOHTypax
aBTOMAaTHYECKOI'O YIIPABJIEHUS B YCIOBUSAX MCIIOJIb30BAHHS COBPEMEHHBIX
MHUKPOIPOIIECCOPHBIX TEXHOJIOTHIYECKUX CPEJICTB;

Bnanets

- HaBBIKAMHU ITPOEKTUPOBAHUS CUCTEM aBTOMAaTUYECKOTO YIIPABJICHUS
TEXHOJIOTUYECKUMHU U MTPOU3BOJICTBEHHBIMH IPOIECCAMU B IPOMBIIIEHHBIX
o0nacTsax (MpeuMyIEeCTBEHHO METAILTYPTHYeCKUX 00J1acTaX);

- HaBBIKaMU CO3/aHUSI aJITOPUTMUYECKOTO MPOTPaMMHOI0 00eCTIeYeHU S
pabotsr ACY TII u ACVII ¢ ucnosnb30BaHUEM MUKPOIPOIIECCOPHBIX
KOHTPOJIJIEPOB M NMPOMBINIIIEHHBIX DBM;

- METOJIMKOW CHHTE3a MaTEMAaTUYECKON MOJIENIN aBTOMATU3UPOBAHHOTO
yIpaBIeHUS TEXHOJIOTUYECKOTO IapameTpa JIJisl OCYIIEeCTBICHUS
MaTEMaTHYECKOI0 MOJIEITMPOBAHUS;

- METO/IUKOM ONpeIeNIeHUs] pallMOHAIbHBIX U HAMTYYIINX 3HaYSHHH
[IapaMeTpPOB TMHAMUYECKOW HACTPOMKHU PETYIUPYIOLIUX YCTPOMCTB 110
JUHAMHYECKUM IapamMeTpaM 00beKTa yIpaBlIeHuUs;

- HaBBIKAMU MaTeMaTHYECKOT0 MOJICIMPOBAaHUS pabOThl CHHTE3UPOBAHHBIX
B IPOEKTHUPOBAHNU KOHTYPOB YIPABJIEHUS C LEJIBIO ONIEPAaTUBHOTO
yCTpaHEeHHsI OMHOOK B AITOPUTMUIECKOM 00ECIICUCHHH;

[TK-7 crtocoOHOCTRIO pa3pabaThiBaTh MPOSKTHYIO TOKYMEHTAIIMIO B COOTBETCTBUU C
HMCIOIUMUCH CTaHAAPTaMH U TCXHUYCCKUMHA YCIIOBUAMUA




3HaTh

- CYILECTBYIOUIME TEKYIINE TEXHUYECKHUE PEIIEHUS 10 BOIIPOCY
aBTOMATHUYECKOT'0 YIIPABJIEHUS KOHKPETHBIM IIPOLIECCOM;

- TEXHUYECKHE BO3MOXKHOCTH M XapaKTEPUCTUKU IIPEUIaracMbIX CPEACTB
KOHTPOJIS U yIIPaBJICHUS;

- YCIIOBHbIE 0003HaUEHHS BCEX UCIOJb3YEMbIX TEXHOJIOIMUECKUX
MapaMeTPOB U TEXHUYECKUX CPEJCTB MPH IrpauueCcKOM MPEICTABICHUN
KOHTYPOB M CUCTEM aBTOMAaTUYECKOIO YIPaBICHUS;

YmeThb - pa3zpabarbIBaTh CTPYKTYPHbIE, (YHKIIMOHAIbHBIE U IPUHIIUIHALHBIE
CXEMbI CUCTEM aBTOMATUYECKOTr0 YIPaBICHUS TEXHOIOTUUECKUMHU
polLeccamu;

Brnanets - HaBbIKaMU ITPOEKTUPOBAHUS U Pa3pabOTKU CTPYKTYPHBIX,

(bYHKIII/IOHaJII)HI)IX W MPUHIHUIIHWAIBHBIX CXEM aBTOMATHYCCKOI'0O
YIIpaBJICHU.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4yeTHBIX enuHull 288 akaa. 4acoB, B TOM
qyuce:
— KOHTaKkTHas padora — 133,8 aka. 4acos:
—ayauTopHas — 127 akaj. 4acos;
— BHeayuTopHas — 6,8 aka. yacoB
— B (hopMe MpaKTHUECKON MOAroTOBKM — 11 akaz. 4acos;
— camocTosTeapHas padota — 118,5 akan. yacos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

®dopma aTTecTaluu - 3a4€T, KypCOBOU MPOEKT, IK3aMEH

AynuropHas ) =
o | xonrakTHas pabota E 3 ®dopma TeKyIero
=
= B aKaJl. 4acax (5 Bung KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) g . p Kon
S g © | caMOCTOATENBHOM | ycleBaeMOCTHU U
JUCLIATUINHBI 3 [ ., | KOMIIETeHIIUN
O 2 £ paboThI TIPOMEKYTOUHOM
nmab. | mpakT. | &8
Jlek. =] aTTecTaluu
3aH. 3aH. | O &
1. IloaroToBka  MCXOIHBIX
MINXTOBBIX MaTepHaIOB
. . CamocrosTenpHOE
1.1 VYerpoiicTBa nepBUYHOM o
u3ydyeHue yueOHoi
CTaZNu IOpoOiieHus, N
1 HayIHOU
KyCKOBaHHUsI, KOJIbIICBAHMUS, HTEDATVDRL
BaJIKOBBIE TPOOWITKH, 3 7 HI()) I/IC}I/(p ’ YcTHBIH ompoc I1K-6
TPUHITAIIBI yIIpaBJIEHHUS. .
JIONIOJTHUTENILHOM
OTKpBITBIE W 3aKpPBITHIE
UHPOPMALIUH T10
PEXKUMBI U3MENbYEHHS.
TeMe.
1.2 Cnoco0bl u3MepeHHs 7
OBHS  MarepuajoB B
yp P CamocrosTenpHOE
OyHKepe, THIBI J03aTOPOB o
u3ydyeHue yueOHoi
BUOpAIOHHbIC, N
1 HayIHOU
OapabaHHbBIE, TapelbYaThIe. HTERATYDI
Cxembl u CIOCOO0BI 4 10 HI; Hc}llcp ’ VYerHslii onpoc I1K-6
W3MEPEHHs MacChl CHITyYHX .
JIOTIOJTHUTENILHOM
MaTepuajoB Ha
“HPOPMALIUH T10
TpaHCIopTepax. CxeMbl Tene
YIpaBJIeHUs J103UPOBAHHEM ’
KOMITOHEHTOB IIHMXTEHL.
Uroro no pazneny 7 17
2. ABTOMaTH3anus ~mporecca
arjfioMepanl  pyAHOM  4YacTu
IIMXTHI ¥ MPOIIECC TPOU3BOJICTBA
OKaTBIIIEH
21 TexHonornueckue
CamocrosTenpHOE
0COOEHHOCTH mporecca o
u3y4yeHue yueOHoH
arjoMeparuy, N
7 HayYHOU
TEIIOpU3NIECKIEe HTEDaTVDR]
MpOIIeCChl TPU  CHEKaHuu.| 7 3 7 HI()) HC};p ' YcTHBIN onpoc [1K-6
VYnpasndromue U o
JIOTIOJTHUTEIILHOM
yIpaBiseMble  OCHOBHBIE
nHdopManuy 1o
HapaMeTpsl Mpolecca U HX TeMe
B3aMOBIIMSIHUE. )




2.2 Cucrembl
eryJIHPOBAHUS BIAKHOCTH
perymp ’ CamocrosTensHOE
CKOPOCTH arJIOJICHTHI, N
n3ydeHue yueOHoH
MIPOM3BOUTEIBHOCTH u N
1 HayIHOU
kauecTBa ariiomepata. ACY HTCDaTYDRL
TII arJaoMepaloOHHOIO 10 PaTYpEL YcrHblil onpoc ITK-6
Iounck
nporuecca. N
JIOTIOJTHUTEJILHON
TexHonornueckas cxema M
UHPOPMALIUH T10
ABTOMaTH3aIHs
TeMe.
YIpaBJICHUS
MPON3BOJICTBOM
Hroro no pasgeny 17
3. ABTOMaTH3AIHA
KOKCOXHMHUYECKOTO u
JIOMEHHOTO ITPOM3BOJICTBA
31 Texnonorus CamocrosTensHOe
NPOM3BOJACTBA  KOKCa B n3ydeHue yaeOHon
KOKCOBBIX reyJax. U Hay4yHOH .
YcTHBIH ompoc 1Mo
Ocobennoctn mporiecca. JUTEPaTypPBHI.
JIEKIIUOHHOMY
DyHKIMOHAIBHAS cxema [Tonck
. | Marepuainy u 1o
KOHTPOJISI K aBTOMATU3aIuI 421 5 | monomHHUTENBHOM TeMaM I1K-6
KOKCOBO#1 Oarapeu. UH(pOpMAIH 1O
71a00paTOPHBIX
OnTuMu3anus  yrnpaBIeHUs teme. [logroroBka aGoT
MPOIIECCOM W3BJICYCHUS oTyera 1o P
MOJIE3HBIX MAaTepuaioB U3 Ta00paTOPHBIM
KOKCOBOTO rasa. paboram.
3.2 OcobeHHocTi
TEXHOJIOTHH BBITUIABKH
. CamocrosTenpHOE
YyyryHa B JOMEHHOM IE€YH. o
u3ydyeHue yueOHoi
OyHKIMOHANBHAS ~ cXeMa N
1 HayIHOU .
KOHTPOJSI W YIpaBICHUS HTEDATVDRL VYCTHBIHA orpoc 1o
BBITUIABKH 4yyryHa, HI()) HC};{p ’ JIEKLIMOHHOMY
0COOEHHOCTH a0O0TEI . | wmarepmany u mo
P 7 421 5 | nononHUTENHHOM puaty [1K-6
OTACIBbHBIX KOHTYPOB u TEMaM
UHPOPMALIUH T10
cHCTEM YIIpaBJICHHUS: 7Ta00paTOPHBIX
teme. [logroroska
HOJa4d  MaTepHaIOB U pabot
oT4eTa 1o
3arpysKu, TETIOBBIM
71a00paTOPHBIM
PEKUMOM,
paboTam.
ra30IMHaAMIYECKUM
PEKUMOM U XOJOM IICYH.
CamocTosiTensHOe
n3ydeHue yaeOHon
3.3 DyHKIHOHABHAS Y HAy4YHOH .
YHKI i YeTHbli onpoc 1o
cxema KOHTPOJIS u JIATEPaTypPHL.
JIEKIIMOHHOMY
YIpaBICHUS pEXHUMOM IMouck
N . | Marepuany u mo
BO3/1yXOHAarpeBaTeIbHOU 4 7 | momoNHUTENBEHOM reMaM I1K-6
HIT. Ontumu3zanus UHPOpMAIMH TIO
71a00paTOPHBIX
npolecca BBIIIABKA UyTyHA teme. [Toaroroska aGor
W Harpesa JIyThsl. oTyera 1o p
n1abopaTopHbIM
pabotam.
Wroro no pazneny 12/41 17
4, ABToMaTH3anus

CTAJICIUIaBUIIBHOI'O

MpOU3BOJACTBA B KHCJIOPOIHBIX
KOHBEpPTOpax H 2-X BaHHBIX

CTAJICIUIABUJIBHBIX arperarax




CaMOCTOSTENbHOE

4.1 OcobenHoCcTH N
n3ydeHue yueOHoH
TEXHOJIOTHYECKOTO L HAVAHO
Mpolecca BBIIABKK CTald e };i . VYcTHBIH onpoc o
B 2X BaHHBIX I[e4ax | Hgnci,(p ’ JIEKIIUOHHOMY
aBTOMAaTHU3aLMH TIPOIECCOB. 421 5 | nomomurensHoii MaTepHaiy | 1o K-6
OyHKIMOHABHA ~ CXeMa WH(OPMALLH 110 TeMaM
yIpaBieHUsT M KOHTPOJISA TeMe lI_)[OZLFOTOBKa 71a00paTOPHBIX
BBITIIABKH CTaJIH. c;quTa o pabor
OoecrieueHne  0e30MaCHBIX n1a00paTopHBIM
YCIIOBHH. paboTam
4.2 TexHonornueckue CaMOCTOSTEIBHOE
0COOEHHOCTH BBITLIABKH -
u3ydeHue yueOHoi
CTali B KOHBEPTOpax C L HAVAHO
MPOIYBKOU MeTaja e }:i . YcTHBIH ompoc Mo
KHCJIOPOJIOM. H}()) nc};(p ’ JEKIIUOHHOMY
OyHKIIMOHANbHA ~ CXeMa . | Matepuamy u 1o
YHKI 421 5 JIOMOJHUTEILHON puaiy I1K-6
KOHTPOJISL M YIpaBJICHUS MG OpMAIIH 10 TeMam
KOHBEPTOPHBIM HPOIIECCOM. Tene II')IOHFOTOBKa Ta00paTOPHBIX
CucteMbl IpelOTBpPAILCHUSL o.quTa o pabot
BEIOPOCOB ¥ yHpaBIeHHE A6ODATODHEM
OTBOJIOM TUTaBUIIBHBIX f 6ot i)M
ra3oB. P ’
4.3 Tumnst MoJelei
A CamocrosTenbHOe
METAJUTYPTUYECKUX o
H3yueHHe yueOHOU
IPOLECCOB u ux U HAVIHO
0COOEHHOCTH. e );T o VYcTHbI onpoc 1o
JleTepMuHUpOBaHHbIE, ch))uc}llcp ’ JIEKIIUIOHHOMY
3KCHEPUMEHTAILHO - . | Marepuamy u 1o
P 4 7 JIOIOIHUATEILHOMN praiy I1K-6
CTaTUCTHYECKUE, HHGOpMAIIH 10 TeMam
SMIHUPHUYECKHE, Tene lI_)lOIII‘OTOBKa 71a00paTOPHBIX
HelpoceTeBble,  HEYETKON (;quTa o pabot
JOTMKM W JWHAaMHYECKHE, 1A6ODATODHEM
JIOCTOWHCTBA M HEJOCTATKH, 560T fM
PEKOMEHIAIUH. P ’
HWroro no pazgeny 12/41 17
5. ABromarmzamms Iporecca
BBITIIABKH cTamm B
AJIEKTPOIYTOBBIX
CTaJIeTIaBUIIbHBIX neyvax
MEPEMEHHOTO TOKa
CBEPXBBICOKOI MOIITHOCTH
CamocrosTenpHOe
51 OcobeHHocTH n3ydeHue y4eOHou
TEXHOJIOTMYECKOTO U Hay4yHOU
npoliecca BBIIUIABKU CTaIN JIUTEPATYPHI. v .
CTHBIH OMpoc Mo
B JICII m aBTOMaTH4eCKOIrO ITouck J'IGKHI/IOHIfOM
yIpaBlIeHUS JIOTIOJTHUTEJILHON MATCDHANY 1 r}l,o
JHEPreTUUECKUM u 6/611 10 uHpopmaru B IT) eMal\y/I I1K-6
TEXHOJIOTHYECKHM 3JIEKTPOHHBIX T —
PEKUMaAMHU. CpeACTBax. pa60$
OyHKIIMOHABHAS ~ CXeMa ITonroroBka p
KOHTPOJIsI M YIpaBJICHUS oTyera 1o
MIPOIIECCOM DJIEKTPOILIIABKH. 1abopaTopHbBIM

pabotam.




CamocrosTenbHOE
H3yueHHe yueOHou

Y Hay4HOU
JIUTEPaTypHL. .
PaTyp VYcTHBI onpoc o
52 Onrumuszanus [Tonck
N JIEKIIMOHHOMY
YIOpaBI€HUS  MPOLECCOM, JIOTIOJTHUTENILHOM
Marepuaiy u 1o
BbIOOp Kpurepusi. Crnocob 4 6 10,1 | wundpopManuu B TeMam ITK-6
HENPEPBIBHOTO  KOHTPOJIS IIEKTPOHHBIX
1abopaTopHBIX
TEeMIIepaTyphl CTalH. cpelcTBax.
pabot
IToxroroska
oTyera 1o
n1abopaTopHBIM
paboTam.
HUroro no pazaeny 8 12/611 20,1
Hroro 3a cemectp 36 |[36/141 88,1 3a4ET
6. ABTOMaru3aius TPOILECCOB
BHETEYHOH JIOBOJKM CTald B
AJIEKTPOIYTOBBIX KOBII-TICYb
(AKII) u YCTaHOBKAax
BaKYYMHPOBAHUS CTAJIN
CamocrosTenpHOe
u3ydeHue yueOHon
¥ HAyIHON
JIUTEPATYPBI. YceTHbIA onpoc 1o
[Tonck TNEKITUOHHOMY
6.1 TexHonorn4eckue JIOTIOJTHUTENILHOW | MarepHaiy | 1o
0COO0EHHOCTH JIOBOJKH HH(POPMAIIH B TEMaM
CTau B arperaTtax IJIEKTPOHHBIX 11a00paTOPHBIX U
MK-3, TIK-5,
MIeYb-KOBIII (AKII). 3 221 | 221 5 Cpe/ICTBax. MIPaKTHIECKUX TK-6. TTK-7
@DyHKIMOHAIBHAS ~ CXEMa IToaroroBka pa6or. [IpoBepka '
KOHTPOJSI W  YIpaBICHUS oTYeTa 1o rpaduka
IPOLECCOM. 11a00opaTOpHBIM U BBITTOJTHEHU ST
MIPaKTHIECKUM KypCOBOTO
paboTam. MPOEKTHUPOBAHUSL.
ITonroroBka
KYpCOBOTO
NPOEKTA.
8
CamocrosTenpHOE
u3ydyeHue yueOHoi
W HAyYHOU
6.2 TexHnonornyeckue i .
JIUTEPATYPHI. YcTHBI onpoc no
ocobeHHOCTH
IMouck JIEKIIMOHHOMY
UPKYJISIHOHHOTO .
JTOTIOJTHUTENILHOW | MaTepuaiy u 1o
BaKyyMHUPOBaHHUS CTaJIH.
nHpopmau B TeMaM
OyHKIMOHAbHA ~ CXeMa
2JEKTPOHHBIX 7a00PaTOPHBIX U
KOHTPOJISL U PETYIUPOBAHUS IK-3, I1K-5,
4 421 2 5 cpelcTBax. MPAKTUYCCKUX
MpoLecca BaKyyMHPOBAaHMSL. IK-6, ITK-7
IMonroroBka pa6or. [TpoBepka
Ontumuszanys yrpaBJICHHs
oTYeTa 1o rpaduka
MpOLECCOM TUTSt
11a00paTOpHBIM U BBITIOJTHEHHUS
JTOCTHKEHHS
N MIPaKTHYCCKUM KypCOBOTO
MaKCHUMaJbHON
paboTam. MPOEKTHUPOBAHUSI.
MPOU3BOUTEIBHOCTH.
ITogroroBka
KypCOBOTO
MIPOEKTA.
HWroro no pazaery 7 6/41 | 421 | 10
7. ABromaruzaims Tpolecca

pa3NMBKUA CTAIM Ha MallMHAX
HETIPEPHIBHOTO JIMUThSI 3aTOTOBOK
(MHJI3) wu Ha  suTeiiHO-
MPOKATHBIX KOMIITIEKCaxX




CamocrosTenbHOE
H3yueHHe yueOHou

W Hay4HOH N
VYceTHbIi onpoc 1o
7.1 TexHoNOrNYECKUE JIUTEPATYPHI.
JEKIHOHHOMY
0coOeHHOCTH pa3nuBKA IMounck
. | Marepuany u 1o
cramu ©wHa MHIJI3 m JIOTIOTHUTEIHHON TeMaM
po0IeMBbI npu “HPOPMALIUH T10
P p (opman nabopatopusix u | IIK-3, TIK-5,
aBTOMATH3AIUH 4/41 5 |reme. [TogroroBka
MIPAKTUYECKUX I1K-6, I1IK-7
YIIpaBJIEHHS MIPOLIECCOM. oTyera 1o aGor
OdyHKIMOHANBHASL ~ CXeMa n1abopaTOpHBIM U p ’
Brimonuenne
KOHTPOJSI W YIpaBIICHUS MIPAKTHIECKUM
rpaduka KypcoBoro
MIPOIIECCOM Pa3JIMBKH. paboram.
MPOEKTHPOBAHUSL.
IToaroroBka
KypCOBOTO
IIPOEKTA.
CamocTosiTenpHOe
u3ydeHue yueOHon
¥ HAyIHON N
i YcTHBIN onpoc 1o
JHTCPATYPHI. JIEKIIMOHHOM
7.2 OcobeHHOCTH pabOTHI IMouck Y
. | Marepuany u mo
OTJENBHBIX KOHTYpPOB JIOTIOJTHUTENILHOU TeMaM
TIpaBIICHUS IPOLIECCOM nH(OpMaIH IO
yaEJ'II/IBKI/I P pu 2 421 5 TCME) II_)[OZ[FOTOBKa nabopatopreix i | ITK-3, TIK-5,
p p ’ MIPAKTUYECKUX I1K-6, I1IK-7
UCIIOTIb30BaHUH oT4eTa 1o aGor
JUTEHHO-TIPOKATHBIX 11a00paTOpHBIM U P '
Brimonuenne
KOMILIEKCOB. MIPAaKTHIECKUM
rpaduka KypcoBOro
paboram.
MPOEKTHPOBAHMUS.
ITonroroBka
KypCOBOTO
IIPOEKTA.
HWroro no pazgeny 6/41 | 421 | 10
8. ABTOMaTH3amms ~mpolecca
Harpesa MeTasia nepes
NPOKaTKOH ® B Ipolecce
TepMu4yeckod ~ 00OpaboTku B
neyax KaMepHOro M MPOXOJHOTO
CamocrosTenpHOE
u3ydyeHue yueOHoi
W Hay4HOU
JIUTEPATYPHI. .
paryp YeTHblii onpoc 1o
Monck JIEKIIMOHHOM
8.1 OcobeHHocTH JIOTIOJTHUTENILHOU y
Marepuaiy U 1o
TEXHOJIOTHIECKOTO nHpopmau B TeMaM
mpoliecca Harpesa Meraia 3JIEKTPOHHBIX
P P p naboparopueix u | IIK-3, TIK-5,
B Ie4aX KaMepHOro THIIA. 6 2 5 Cpe/ICTBax.
MPAKTUYCCKUX I1K-6, IIK-7
OyHKIMOHANbHA ~ CXeMa IToxroroska aGoT
KOHTPOJSI W YIPaBJICHHS. oTYeTa 1o p ’
N Brinonnenue
Turnel KaMepHBIX MEYEH. 71a00PaTOPHBIM U
rpaduka KypcoBoro
MIPaKTHYSCKUM
MPOEKTUPOBAHUS
paboram.
ITogroroska
KypCOBOTO

IIPOCKTA.




CamocrosTenpHOe
n3ydeHue yueOHoH

8.2 OcobenHocTH N
1 HAyIHOU
YIpaBJICHUS
JIATEPaTypPhIL. .
TEXHOJIOTHIECKUM Tonck VYCTHBIHA ompoc o
MPOIIECCOM Harpea . JIEKIIUOHHOM
port P JIOTIOJTHUTENBHOM 8 Y
MeTaa B neyax Marepuaiy u 1o
HHPOPMAIIH B
XOJIOJHOTO THIIA. ICKTDOHHAIX TeMaM
DyHKIMOHAJIbHAS cxema P nabopatopusix u | IIK-3, TIK-5,
4 4 1 54 cpelcTBax.
KOHTPOJISI ¥ YIPaBJICHHS TIPAKTUYECKUX [K-6, TTK-7
IloaroroBka
TETIOBBIM PEKHUMOM pa0or.
. oT4eTa 1o
MHOTO30HHOH Brmonnenne
. 1ab0PaTOPHBIM U
HarpeBaTeNbHOM MeYH. rpaduka KypcoBoro
MIPAKTHIECKUM
OnruMu3zanyst  yIpaBieHUs aGoTam MPOEKTHPOBAHUSL.
TETJIOBBIM PEKHUMOM P )
. IToxroroBska
HarpeBaTeNbHBIX MeYeH.
KypCOBOTO
IIPOEKTA.
HWroro no pazaeny 8 10 3 10,4
Uroro 3a cemectp 22 | 22/81 | 11/41 | 30,4 3K3aMEH,KII
3a4eT, kypcosoil |ITK-6,ITK-
Hroro no aucnumnnuze 58 |[58/221 | 11/41 |118,5 » KYp ’
npoekT, 3k3amen  |3,I1K-5,ITK-7




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jig  peanu3anuu  MPeIyCMOTPEHHBIX  BHUJOB yueOHOW paboThl B  KadyecTBe
00pa3oBaTeNbHBIX  TEXHOJOTUH B  MPENOJaBaHUU  JUCHUIUIMHBI  «ABTOMAaTH3aLUA
TEXHOJIOTHYECKHX MPOLIECCOB U MPOU3BOACTB) UCIIOJIb3YIOTCS:

TpaguimonHsie 00pa3oBaTEeNbHBIC TEXHOJIOTHH — WH(OpMAIMOHHAsS JIEKIHs (BBOJHYIO
JIEKIUIO, TJI€ JaeT IIEPBOE MPEACTABICHUE O ITPEIMETE U 3HAKOMCTBO CTYJIEHTOB C HA3HAYEHUEM U
3a7la4aMM Kypca); JIEKIMM — KOHCYJIbTAlluU, M3JI0’KEHHUE HOBOI'O MaTepHallia CONPOBOKIAECTCS
MOCTaHOBKOHM BOIPOCOB U JIUCKYCCHEHM B IMOMCKax OTBETOB Ha ATH BOMPOCHI; JTaOOpaTOpHbIE U
NpaKkTUYEeCKHe paboTHI.

Texnonoruu mpobieMHOro 00ydeHHs — MPOOJIEMHBbIE JIEKIUU SIBISETCA PE3yIbTaToM
YCBOEHHSI MTOJTyYSHHOM MH(pOpMAIMK TTOCPEICTBOM ITOCTaHOBKH MTPOOJIEMHOT0 BOIIPOCA U IMTOMCKA
nyTeld ero pelieHus; MPaKTUYEeCKHe 3aHSATHS C MCIOJIb30BAaHUEM MPOOIEMHOr0 OO0y4YeHHE,
KOTOpOE€ 3aKJII0YAeTCsi B CTUMYJIMPOBAHUM CTYJIEHTOB K CAMOCTOSATEIbHON «100bIu€» 3HAHMM,
HEOOXOMUMBIX [UISl pElIeHUsT KOHKPEeTHOH mnpoOiembl. [IpakTuueckoe 3aHATHE HA OCHOBE
Kelic-MeToJ]a — 00yyeHHe B KOHTEKCTE MOJIEIMPYEMOM CUTYallMH, BOCIIPOU3BOSIIEH peaabHbIe
YCIIOBUSI HAYYHOM, MIPOU3BOJICTBEHHOM, OOIIECTBEHHON NesTeNbHOCTH. O0yUaronecs J0KHBI
NPOAHATM3UPOBATh CUTYAIHIO, Pa300paThCs B CYTH POOIIEM, IPEATIOKUTH BO3MOKHBIE PEIICHHS
Y BBIOpATH JTy4lllee U3 HUX.

TexHosoruu MPOEKTHOrO OOy4YeHUs — opraHu3anus oOpa30BaTEIbLHOrO Ipoliecca B
COOTBETCTBUHU C aJTOPUTMOM IIOATAIHOTO pEIIEHUs MPOOJIEMHON 3a/adll WM BBINOJHEHUS
yuebHoro 3agaHusi. CTy/IeHTbI B BBIIOJHSIOT UCCIIEN0BATEIbCKUNA KYpCOBOM IIPOEKT, B KOTOPOM
MIPOU3BOJIAT HAyYHBIE MCCIEAOBAHUS MO 33JaHHON TeMe B paMKaX M3y4aeMbIX B JHUCLUIUIMHE.
PesynbTarhl uccinenoBaHusl NMPEACTaBIAOT B (OpME YCTHOrO JOKJIaja IO MPE3EHTAUUuu U
KYPCOBOTO ITPOEKTA.

NHupopmainoHHO-KOMMYHHMKAIIMOHHbIE 00pa3oBaTeNbHbIE TEXHOJOTMH — B  XOJE
MPOBEACHUS JICKUMOHHBIX 3aHATHI MpPelycMaTpUBAETCS HUCIOJIB30BAHUE 3JIEKTPOHHOTO
JEMOHCTPALIMOHHOT0 MaTtepuana (JeKIUuUu-BU3yalln3allin), ucnoib30Banue MHTepHeT pecypcoB
TSI IPOMEXKYTOYHBIX aTTeCTAIlMN U TPOBEPKU OCTATOUHBIX 3HAHHI.

[IpakTudeckue 3aHATHS MPOBOIATCS B (opME MPAKTUUECKON MOATOTOBKH B YCIOBUAX
BBITIOJIHEHHST OO0Yy4YalOMMUMKCS BHUIOB paboOT, CBS3aHHBIX C Oyaymed mnpodecCuoHaIbHON
JESTENIbHOCThIO U HAMpaBJICHHBIX Ha (hOPMHUpOBAHME, 3aKpEIIEHHE, Pa3BUTHE MPAKTHYECKUX
HABBIKOB M KOMIETEHITNI 10 MpoQuiIro 00pa3oBaTeIbHON TPOTrPAMMBI.



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[TpencraBneno B mpuioxeHun 1.

7 OueHoYHbIE CPeICTBA IJIS POBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. ITapcynkun, b. H. ABromarusanusi TEXHOJOTMYECKUX IPOLECCOB U IPOU3BOJCTB B
meramuryprun: yaeonoe mocooue / b. H. IMapcynkun, C. M. Auapees, E. C. Ps6unkoBa ; mox pej.
b. H. ITapcynkuna ; MI'TY, [kad. [IKuCVY]. - Marautoropck, 2011. - 151 c. : un., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/10877
45/482.pdf&view=true (nata oopamienus: 14.09.2020). - MakpooObeKT. - TeKCT: 3JeKTPOHHBIH. -
HmeeTcs meyaTHbIN aHATIOT.

2. CoBpeMeHHbBIC CHCTEMbI aBTOMATH3allMKA M YIpaBicHus . ydeOHoe mocooue / C. M.
Aunnpees, E. C. Pa6uukoBa, E. 0. Myxuna, T. I'. CyxonocoBa ; MI'TY. - Marauroropck :
MI'TY, 2015. - 1 smekrtpon. ont. guck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/112396
3/71.pdf&view=true (narta oopamenus: 14.09.2020). - MakpooObeKT. - TeKCT : 3JeKTPOHHBIM. -
Csenenus noctynusl Takxe Ha CD-ROM.
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0) lomotHuTeIBLHASI TUTEPaTypa:

1. [Tapcynkun, b. H. ABromaTtu3anusi 1 ONTUMHU3AIUS YIPABICHUS TEIJIOBBIM PEKUMOM
paboThl 0J10Ka BO3AyXOHArpeBaTelieil JOMeHHO# eun | yueonoe nmocooue / b. H. TTapcynkuH, C.
M. Annpees, M. 10. Ps6uukos ; MI'TY, [kad. [IKuCVY] . - Maraurtoropck, 2009. - 148 c. : un.,
rpad., CXEMBlI, TaoII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/10608
96/269.pdf&view=true (nara oopamenwus: 14.09.2020). - MakpooOBeKT. - TEKCT : 3JCKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

2. IlapcynkuH, b. H. ABTOMaTH3amus TEXHOJOTHMYECKHX MPOLIECCOB M IPOU3BOICTB.
[Ipon3BOACTBO CTalli B MAapTEHOBCKHUX Il€4yaX, JBYXBaHHBIX arperatax M KHUCJIOPOJHBIX
KoHBepTepax . yueOHoe mocodue / b. H. INapcynkun, T. I'. Cyxonocosa, A. P. Bonmapesa ;
MI'TY. - Marautoropck . MITY, 2016. - 264 c¢. : wmr, Tadbm - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134
463/2913.pdf&view=true (mara oOpamenus: 14.09.2020). - MakpoodsekT. - Tekcr
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

3. Tlapcynkun, b. H. HMcnonb3oBaHue sKCIepUMEHTaIbHO-CTATUCTUYECKUX METOJIOB
MO/ICIIMPOBAHUS JIJISl YIIPABJICHUS TEXHOJOTHUSCKUMH Tporieccamu . ydeOHoe mocooue / b. H.
[Tapcynkun, C. M. Aunapees, E. C. Psbuukosa ; MI'TY. - Marautoropck, 2012, - 177 c. : un.,
rpad., CXEMBI, TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=597.pdf&show=dcatalogues/1/11031
50/597.pdf&view=true (nara oopamenus: 14.09.2020). - MakpooObeKT. - TEKCT : 3JCKTPOHHBIH. -
ISBN 978-5-9967-0292-3. - imeeTcst me4aTHBIN aHAJIOT.

4. Ilapcynkun, b. H. ABromarusanus TEXHOJOTMYECKHX IPOLECCOB U IPOU3BOICTB.
Kokcoxumuueckoe nmpou3BoacTBo : yueOHoe mocobue / b. H. ITapcynkun, T. I'. CyxoHocosa. -
Marautoropck  :  MITY, 2015, - 226 c. ©  wr, T1abn. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=900.pdf&show=dcatalogues/1/11188
40/900.pdf&view=true (nara oopamenus: 14.09.2020). - MakpooObeKT. - TeKCT : 3IeKTPOHHBIH. -
ISBN 978-5-9967-0586-3. - imeeTcst mevaTHBIN aHAIIOT.

5. Ilapcynkun, b. H. 3amaun mo cuHTE3y aBTOMAaTH3WPOBAHHBIX CHCTEM YIPABIIECHUS
TEXHOJIOTMYECKHMH MPOIIECCaMH U MPOU3BOICTBOM : yueOHoe nmocobue / b. H. IMapcynkun, T. T
CyxonocoBa ; MI'TY. - Marautoropck : MI'TY, 2016. - 54 c. : wr., Tabn., cxem. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2248.pdf&show=dcatalogues/1/1129
743/2248.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekr. - Tekcr
ANIEKTPOHHBIN. - IMeeTCs meyaTHbIN aHaJor.

6. bopommn, W. ®. ABTOMaTH3amMs TEXHOJOTHYECKHX IPOIECCOB W CHUCTEMBI
ABTOMATHUYECKOTO yIpaBieHus . yueOHuk i By30B / U. ®@. Bopoaun, C. A. AHapeeB. — 2-¢
u3a., wernp. u jgon. — MockBa | M3marensctBo IOpaiit, 2020. — 386 c¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-07895-4. — Tekcr : anexrponnslii // DBC FOpaiit [caiit]. —
URL.: https://urait.ru/bcode/453023 (nata obparienus: 20.09.2020).

7. XpamenkoB, B. I'. ABromaruzamusi yrpaBieHHs TEXHOJOTHMYECKHMH MPOILIECCaMU
Oypenus HepTera3oBbIX CKBaXKHH . yueOHOe mocobue st By30B / B. I'. XpamenkoB. — Mockea :
WznatenbctBo FOpaiit, 2020. — 415 c. — (Briciiee o6pazoBanue). — ISBN 978-5-534-00854-8.
— Texkcr : anexrponnsiii // DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/451211 (mara
obpamienus: 20.09.2020).

8. Tpycos, A. H. ABTOMaTH3amms TEXHOJIOTHYECKUX TTPOIIECCOB U MMPOU3BOJICTB : ydeOHOE
nocobue / A. H. TpycoB. — KemepoBo : Ky3['TY umenn T.®. ['opbauesa, 2017. — 186 c. —
ISBN 978-5-906969-39-2. — Texkct : anekTpoHHbIH // JlaHp : 37eKTpOHHO-OMOIHOTEUYHAS
cucrema. — URL: https://e.lanbook.com/book/105407 (nata oopamenus: 20.09.2020).

B) MeTonuyeckue ykazaHus:
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https://urait.ru/bcode/451211
https://e.lanbook.com/book/105407

1. OnTumu3aiusi ynpaBJIeHUsS TEXHOJOTHMYECKUMH mporeccamMu : mpakTukym / b. H.
[Tapcynkun, C. M. Auapees, E. C. Ps6uukosa, T. I'. O6yxoBa ; MI'TY. - Marautoropck, 2013. -

177 C.

https://magtu.informsystema.

WL, rpad.,

CXEMBI, Ta0II. - URL:

ru/uploader/fileUpload?name=638.pdf&show=dcataloques/1/11094

86/638.pdf&view=true (nara oopamerus: 14.05.2020). - MakpooOBeKT. - TEKCT : 3JCKTPOHHBIH. -

ISBN 978-5-9967-0393-7. - UmeeTcs nevaTHBbIM aHaJIOr.
2. Ilapcynkun, b. H. 3ajgaun no cuHTE3y aBTOMaTHU3MPOBAHHBIX CHUCTEM YIPABICHUS
TEXHOJIOTHYECKUMHU TMPOIIECCAMH M TIPOU3BOICTBOM : yueOHoe mocooue / b. H. [Tapcynkun, T. T

CyxoHnocoBa ; MI'TY. - MaruuTtoropck :

MI'TVY, 2016. - 54 c. : wi., Tadm., cxem. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?

name=2248.pdf&show=dcatalogues/1/1129743/2248.pdf&view=true (mata oOpareHus:

18.09.2020). - MakpooObeKT. - TEKCT : 2JIeKTPOHHBIN. - FIMeeTcs meyaTHbli aHaJIor.
3. MeTtoauieckue peKOMEHIAIINH AJIs BBIMIOJTHCHHUS KYPCOBOTO TipoekTa. [Ipuinoxenue 3

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

HaunmenoBaunue

o Ne norosopa Cpox aeicTBus IULIEH3UN
MS Windows XP
Professional(ms  [[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2003 Ne 135 o1 17.09.2007 06eccpodHo
Professional
7Zip CBOOOJTHO OeccpouHO
BupryanbHeiit
CTEHJ] CUCTEMBI
ABTOMATUYECKOTO |CBHACTCIILCTBO GeccpouHO
yIpaBICHUSA Ne2013612340
TEXHOJIOTHYECKUM
IapaMeTpoM
FAR Manager cBOOOIHO 06eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX 1 HHPOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca

CcplUIKa

OnekTpoHHass 0a3a TEPUOIWYECKUX HW3AAHHI
East View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

Hanumonanbuas

WH(POpPMAIMOHHO-aHAIMTUYECKAs ~ CHCTeMa
Poccuiickuii WHAEKC HAYYHOTO ITUTHPOBAHUS

URL: https://elibrary.ru/project risc.asp

Scholar)

[Touckosas cucrema Akanemust Google (Google

URL: https://scholar.google.ru/

Nudopmannonnas cucrema - EauHoe OKHO
JlocTyna K MHpOPMaIMOHHBIM pecypcaM

URL: http://window.edu.ru/

desepanbHOe  TOCYAAPCTBEHHOE

OIOIKETHOE

Karanoru

YUPEIKIACHUE «DenepanbHbIi unctutyT|URL: http://www1.fips.ru/
IPOMBIIIICHHON COOCTBEHHOCTH)
Poccuiickas T'ocynmapcTBeHHas  OuOnmoTeKa.

https://www.rsl.ru/ru/4readers/catalogues/

I''1. HocoBa

DneKTpoHHbIe pecypchl oubamoreku MI'TY um.

http://magtu.ru:8085/marcweb?2/Default.asp
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denepanpHbIit o0pa3oBaTeIbHBIN nopTall -
Acp P p http://ecsocman.hse.ru/
Orxounomuka. Commonorud. MeHe [HKMEHT
YHuBepcurerckas UH(POPMALIMOHHAS cucremMa . .
https://uisrussia.msu.ru
POCCHSI P

MexayHapoaHas HayKoMeTpudeckas pedepaTuBHAS U
IIOJIHOTEKCTOBasi 0a3a [aHHBIX HAay4HbIX W3JaHUN
«Web of science»

http://webofscience.com

MexayHaponHas pedepaTuBHash M IMOJTHOTEKCTOBAs
cpaBouyHasi _0a3a  JAHHBIX _ HAay4YHBIX _ M3JAHHUN

http://scopus.com

MGH(I[YHapOI[HaH 0a3a DIOJHOTEKCTOBBIX KYpHAJIOB
Springer Journals

http://link.springer.com/

MexryHapo iHast KOJUIEKIUS HAyYHBIX IIPOTOKOJIOB T10
pas3IMYHBIM OTpacisaM 3HaHui Springer Protocols

http://www.springerprotocols.com/

MexayHaponHass 0a3a HaydHbIX MaTepHalIoOB B
o0jacTd  (U3MYECKUX HAYK M HMHKHHUPUHTA

http://materials.springer.com/

MexayHapoHas 6a3a CpaBOYHBIX M3JAHUH 110 BCEM
orpacasaM 3Hanui SpringerReference

http://www.springer.com/references

MexayHaponHasi pedepaTuBHas 0a3a JaHHBIX 110
YUCTOM U npuKIiaaHoil Maremaruke ZbDMATH

http://zbmath.org/

Me)KI[YHapOI[HaSI pe(bepaTHBHaﬂ 1 MOJIHOTCKCTOBAsA

cpaBoyHas ©0asa JaHHBIX HayuHbIX  um3zaHumi|https://www.nature.com/siteindex
«Springer Naturey
ApxuB  HaydHbIX OKypHaIOoB  «HamuoHanbHbIN

ANEKTPOHHO-UH(GOPMALMOHHBIN  KoHLopunym» (HII
H3UKOH)

https://archive.neicon.ru/xmlui/
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHUYECKOE 00ECIICYCHUE TUCITUTIIINHBI BKITFOYACT:
1. VueOHble aymuTOPUH JIJIS POBEACHUS 3aHATHN JICKITMOHHOTO THTIA
MynsTUMEIHITHBIE CPENICTBA XPAHCHHUS, TIEPEAAYUH U MPEACTaBICHUS HHPOpMAIH

2. YyeOHas ayTuTOpHs JJIs IPOBEJCHUS MPAKTUUECKUX 3aHATHIA 1 1a00paTOpHBIX padoT:
nabopaTopus aBTOMATHU3aLUU TEXHOJIOTHYECKUX IPOIECCOB U TPOU3BOJICTB

JIaGopaTopHble YCTAaHOBKH M IPUOOPHI JUIs BBITIOTHEHHUS TAOOPATOPHBIX M PAKTUYECKUX
pabor:

- 1abopatopHblii creH ] «IIpombinuenHsle naTuuku pacxonay, [1/IP-CK + kommbrorep ¢
npenycranoBieHHbIM [1O ot u3roroBurens.

- naboparopublii creHn «lIpombinuieHHbIe naTuuku  Temrepatypb», [IJIT-CK +
KOMIIBIOTE C IpeaycTaHoBiaeHHbIM [1O oT usroroBurens.

- nabopatopHsiii creny «IIpombinienHsie naTuuku gasienus», [IJJ/1-CK + komnbrorep
c npenycraHoBieHHbIM [1O oT usroroBurens;

- mporpaMMHUpyeMbiii  jorndeckuii koutpoiuiep IIJIK-Siemens + HOyTOykK cC
npenycrasoBieHHbIM [1O ot usroroBurens;

- 1abOpaTOpHBIN CTEH]T «ABTOMATHU3AlIMS CUCTEM TEIIOra30CHA0KEHUS U BEHTHIIALIUNY,
ATI'CB-09-11JIP-01 + HoyTOYK ¢ mpenyctanoBieHHbIM [10 oT H3roToBUTENS;

- 1a0OpaTOPHBINA CTEH] «ABTOMATH3AlUS CHCTEM BOJOCHA0XEHHS M BOJOOTBEIICHUSY,
ABUB-VY-01-12;

- nabopatopnsiii crenn «I[1JIK-Omron-40A-HH#»

3. Y4eOHble ayAUTOpHUH 7Sl BBIMIOJTHEHUS] KyPCOBOTO MPOESKTHUPOBAHUS, TIOMEIICHUS JIJIs
CaMOCTOSITEJIbHON paOOThI 00 YJaIOIIHXCS

[TepconanbHbie KOMITbIOTEPHI ¢ makeToM MS Office, Beixomom B IHTEpHET U ¢ 10CTYIIOM
B JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPeAy YHHBEPCUTETA

4. YueOHble ayAUTOPUH JUIS TPYNIOBBIX M WHAWBUIYAIbHBIX KOHCYJIbTALUH, TEKYLIETO
KOHTPOJIS ¥ TPOMEKYTOYHBIX KOHCYJIbTAlUN
Jlocka, MylIbTUMEAUNHBIN TPOEKTOP, DKPaH

5. Ilomemenue mIs1 XpaHEHHS W NPOPHIAKTUYECKOTO OOCIYy)KMBaHHUS Y4eOHOTrO

o0opymoBaHus
Crennaxu y1si XpaHSHHs y4eOHO-METOINYECKUM JOKYMEHTAITMH



[Tpunoxenue 1

Y4eOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITe/IbHOM padoThl CTYJ1€HTOB
[To nuctuIuinHe «ABTOMATH3AIUS TEXHOJOTHUECKHUX MPOIIECCOB U

IMPOU3BOACTBHIPEAYCMOTPCHA aYAUTOPHAS U BHEAYAUTOPHAA CaMOCTOATCIIbHAA pa60Ta

oOyJaronuxcs.

AynuropHas caMoCTOsITeNIbHAsE paboTa 00yJaroImuxcs IpenoiaraeT BhIIOIHEHHIE
71a00paTOPHBIX U MPAKTHUYECKUX padOT U JOKJIA/ MO MOJTYYSHHBIM pe3ylbTaTtaM, a TAKKe YCTHBIH
OTIPOC O MOPSIIKE BHIIOIHEHUS Ta0OPATOPHOM U MPAKTUYECKON pabOThl, IMOJIYYEHHBIM YMEHUSIM

1 HaBBIKaM.

IIpumepbl BONPOCOB /1Jisl YCTHOTO ONPOCA 10 BbINOJIHEHHBIM JIA00paTOPHBIM padoTam

Tema mabopaTopHOit paboTHI

BOHpOCBI AJIs1 YCTHOT'O OIIpoca

1. V3yueHue HeMMHEHHBIX 1. Yem o0ecrieunBaeTcs JBYXITO3ULIUOHHOCTb
CUCTEM JBYXIIO3ULINOHHOIO yIpaBJICHUS?
peryIupoBaHHUs C MOJIHBIM U 2. Kak TeXHMYECKH PEar30BBIBACTCS JBYXITO3HUIIMOHHOE
HEIOJIHBIM YIPAaBJISAIOLINM peryinupoBanue?
BO3/ICIICTBHEM 3. JloctomHCTBa W HEAOCTATKH  JIBYXIO3HIIMOHHOTO
crioco0a ynpaBieHus?
4. IlpakTuueckuii [pUMep UCIIOJIb30BaHUS
JBYXIIO3ULIMOHHOTO PETYJIUPOBaHUS.

. IIpunuun pabotel u meroauka | 1. [IpeumymiectBa W HEIOCTaTKM  3X-NTO3UILIMOHHOTO
pacuera IIEPEXOTHOTO yIIpaBICHUS?
mporecca TPEXMO3WIMOHHOTO | 2. B yeM 3akmrouaercs NPEUMYIIECTBO HMITYJIbCHOTO
MUMITYJIBCHOTO PETYNIATOpA YIIPaBJIEHU Nepe HEPEPBIBHBIM?

3. YcTpoicTBO JTab0paTOPHOM YCTAHOBKH U IIETh paOOTHI?

. M3yuyenne cucremsl tunoBoro | 1. OcHOBHBIE CBOICTBa THUIIOBOTO [THN-3akoHa
ITN-perynupoBanus Ipu yrpaBieHus?
ylpaBjleHUH  MHEpUMOHHBIM | 2. Ilenb paboThl M ycTpOHCTBO J1aOOpaTOpHOTO CTeHaa?
3BEHOM C 3amas3neiBaHueM | 3. Uro O3Ha4yaeT ITOHSTHE «Koappunuent
TE€XHOJIOTHYECKHUM ITPOLIECCOM NEpETYJIUPOBAHUS PETYIIATOPA»?

4. Yto 03HAYACT MOHATHE «BPEMS U307pOMay?

. U3yuenne wu wuccnenoBanue | 1. Yro o0ecrnieurBaeT CUTHAJI YIIPaBIICHHUS
CUCTEMBI aBTOMAaTHUYECKOTO ra3olMHaMUYECKUM pEXKUMOM pabouero
PETryIMpPOBAHUS MIpOCTpaHcTBa?
ra30JIMHAMUYCCKUM PEXUMOM | 2. YCTPOWCTBO JIAOOPATOPHOTO CTEHA U ENTh paObOThI?
pabouero npoctpancTBa | 3. KakoBbl MOCIEACTBHS MPH BBIXOJE M3 CTPOs CHTHala
MIPOMBIIIJICHHBIX TTeYei yIpaBiIeHUS Ta30JUHAMUYECKUM PEXUMOM?

4. MecTo pacroiokeHus1 0TOOpa AaBIEHHS Ha PealbHbIX
reyax?

5. Kakue yctpoiicTBa o0OecneunmBalOT OTBOJ MPOAYKTOB
CropaHus U3 paboyero NpoCTpaHCTBA Meyei?

. UccaenoBanue IOUCKOBEIX 1. B uem otiimune COP ot CAY?

PEXKUMOB pabotel | 2. HeoOxonumble ycnoBUsS 3(PQPEKTHBHOTO NPHUMEHEHHS
3KCTPEMAJIbHO-ONTUMHU3HUPYIO COP?
MHUX CUCTeM JKcTpeManbHOro | 3. Uem obecneunTh uHTEIUIEKTyadbHOCTH COP  mpu
pEryJINPOBAaHHUS yIpaBICHUU?
4. Llens 1 yCTpOICTBO CTEHAA 110 UccaenoBaHuo COP?
5. Tlokazarenm kauecTBa MOUCKOBOro pexuma COP?
. M3yyenne npunnumnoB padotel | 1. Ilens pabotsl, npeumyniectBa CAY, oCHOBaHHOM Ha




CHCTEM HEYETKOTO yIPABJICHHS MIPUHITMATIAX HEUYETKOW JIOTHKHA U HEUETKMX MHOYKECTBAX.

U UCCIICJIOBAaHHE MEpPeXomHoro | 2. OyHKIUU NPUHAAIC)KHOCTH, HA3HAYCHHUE U TPEOOBAHMS

nponecca B CAY, 0CHOBaHHBIX K HUM?

Ha  MOpPUHIMIAX  HEYETKOU baza nmpasun u npunHImn GopmupoBaHus 6a3ni?

JIOTUKU. 4, B dYeM CyTh JIMHTBUCTHYECKOTO  OIPEIACICHHS
COCTaBJISIIOLIUX 0a3y mpaBui’?

5. Kakue napameTpbl YIPABISIEMOTO rpoiiecca,
WCIIO0JIb3YEMBIE MPU HEYETKOM YIpaBJICHUN?

w

. I3syuenne wu wucciaenpoanue | 1. Ilenp pabotel u ocobernnoctu CAY, OCHOBaHHBIX Ha

paboOTBl CUCTEM YIIpaBJICHMUS, IIPUHLIMIIE HEHPOHHO-CETEBOr0 YIIPaBIICHUS?
OCHOBaHHBIX Ha | 2. Hasnauenwe ¢yHKUMI aKTHBalMM W  OCHOBHBIC
HCII0JIb30BaHUU TpeOoBaHUs K HUM?
UCKYCCTBEHHbIX  HeMpoHHbIX | 3. Kakue metons! cymectByroT npu o0yuyenuu MHC?
ceTeil. 4. B 4yeM CyTh METOJIa OOpAaTHOTO pacrpeaeIeHus?

5. K xakomy THma MareMaTH4ecKuX MOJENICHl OTHOCST

monemt UHC?

I[Ipumepbl TeM NpPaKTHYECKUX PadOT MO JUCHUILINHE:

1.

2.

~ow

CocraBieHue CTPYKTYPHOM CXeMbl KOHTypa yMpaBieHus Ho (uzndeckod gopme oOBbEKTa
yIpaBIeHUsI.

OnpezneneHue ypaBHEHUS JIMHMM PErpeccUd MO SKCIEPUMEHTAIbHBIM JaHHBIM (METOJI0M
HaMMEHBIIIE KBAJPATOB).

Omnpenenenue ypaBHEHUE JIMHAN PETPECCUN METOJOM UCKYCCTBEHHBIX HEMPOHHBIX CETEH.
Boibop TumoBoro 3akoHa ympaBieHHS 10 (Qu3ndeckod (opMme IpeacTaBICHUS
TEXHOJIOTMYECKOI0 IIpoLecca.

OmnpeneneHne ONTUMAIbHBIX [apaMeTPOB HACTPOMKHU PETyJsTOopa MO BHAY NEpelaTOYHOM
(GYHKLIMU 3aMKHYTOTO KOHTYpa 0OBEKTa yIpaBlIeHUs.

AHaIUTHYECKUH METOJ OIpeAesieHUs MoKa3aTejael KauecTBa NMEpEeXOHOro MPOLECCOB MpH
UCI0JIb30BaHuU METOJ0B «OM» n «CO» A pacueTa ONTUMAIBHBIX HACTPOEK PETYIIATOPOB.

Ilpumep mecmoeé npu npogedenuu npaKmuueckux paoom:

OTBeThI Ha TECT [Tpumep Tecta
A- BTOpOI¥; 1. Kakoii mopsa0K anmpoKCHMHUPYIOMIETO MOJINHOMA
. HaunOosee npuemiemblit s y=f(x)
b — Tpernii;
YN

B- YersepTsiii;
I'- IlepBsrit; .

. . \

7"
X

A- iepBbIi; 2. Kakoit mopsiiok nepenatouHoi GpyHKIu o0bexTa

yIpaBiieHUs] HanboJsee mpuemiieM st 00beKTa:

b — Bropoii ; W, =2

B- tperni;




OTBETHI HA TECT

IIpumep tecra

I'- YeTBepThiii;

J- Ilarsri;

ras

BO3/1yX

RN N, R

A- IIponiopumoHanbHbIN;

B—
[IponopuronansHO-HHTErpa
JIbHBIN;

B- UHTerpanbublii;
I'- IIponopunoHanbHBIH €
IIPEJIBAPCHUEM;

[IponopuronansHO-HHTErpa
JIBHBIN C IPEBAPEHUEM,;

(oTBET OOOCHOBATD);

3. Ilepenarounas GyHKIHS 0OBbEKTA YIIPABICHUS UMEET BUI:

w Kp06 1 1
= * E3
(®)ny Top twp+1 Gp+1

Kakoii 3akoH ynpaBienust HauboJee 1enecoodopazHo

HCIIOJIB30BAaTh JIA YIIPABJICHUA TAKUM 00BEKTOM

A- uCmonb30BaTh APyrou
JATYHK;

b- ncrions3oBarte apyrou
VICITOJTHUTENIbHBIN MEXaHU3M;

B- BxitounTs HHEPLIMOHHOE
3BEHO Ha BBIX0J1€ KOHTPOJIS
TpeOyemMoro napamerpa;

I' — BkiIrounTh HHEPLIMOHHOE
3BE€HO Ha BEIXOJE 3aJJaTYMKa
peryIMpyeMoro napaMeTpa;

4. Kak n3MeHsTcs napameTpsl JUHAMHUUECKON HACTPOUKHU
PETyJIATOpa YMEHBIINB BEINYUHY OTKJIOHEHUST Ax
PETyJINPYEMOT0 TapaMeTpa OT 3a/laHus?

Y(1)]

AX

A4

Tpl T
' Tp2

OOyyaromuecss IpyU U3yYEHUU TUCIUIUIMHBI JOJDKHBI BHITIOJHUTH KOHTPOJIBHBIE PalOOTHI,
COOTBETCTBYIOIIME 3TANAM KYPCOBOTO MPOEKTa (MHANUBUIYAIHHO)

KonTpoJsbHbie padoThI

[IpumMeps! KOHTPOIBHBIX pabOT (OTHOTO BAPHAHTA):




1. Tlo skcnepuMeHTaNbHBIM JAHHBIM MOJYUYUTh YPABHEHHE CTATHUYECKON XapaKTEPUCTUKHU B
BUJIE JTUHUU perpeccuu B KOOpJIUHaTax <<ympaBJfOIIKe
BO3JCHCTBHE-X>>-<<Perynupyemblii mapamerp - Y>>: ympasieaue Yy = f(x) .
KoHKpeTHBIN npuMep pelieHus 3a1aHusl MPUI0KUTh B padoTe [].

2. C wWCrmonap30BaHMEM YHCICHHOTO MeToja Oiepa []| oOmNpeneiauTh TPACKTOPUIO
PEryIrpyeMOro HHEPIIMOHHOTO 3BEHA C 3aIa3IbIBAHUEM BBIXOHOTO MapameTpa 00beKTa
yIpaBiIeHUS MPU CIy4ailHOM H3MEHEHHH YCJIOBHM, B COOTBETCTBUU C MPEICTaBICHHOMN
CXEMOM:

9

X(7)

Y(T) 1 Z1(7) i | Z(T)
H N\

N

T06p +1 ;P +1

A4 I

Tpaexkropust X(7) 3amaeTcs HWHIMBHIYaJIbHO: CTaTHYecKas xapartkepuctuka y = f(x)
[0 pe3ylbTaTaM BBIMOJIHEHHS] TMEPBOM KOHTPOJBHOW; 3HAUYEHUS U T, -337a0TCS
UHIUBUIYAIIBHO.

3. Tlo dwusnueckoMy TNpPENCTABICHUIO U ONHCAHUIO TEXHOJOTMYECKOTO arperata H
MIPOUCXOJSIIETO B HEM IEPEXOJHOr0 MPOLEcca COCTABUTh CTPYKTYPHYIO CXEMY KOHTYpa
VIOPABICHUS TEXHOJOTMYECKUM IIPOLIECCOM, C MCIOJb30BAaHUEM IPABUIIBHOCTH,
MPENOoI0KEHHOT0 3a pemeHus. [lpuBecTr (QyHKIHMOHAIBHOE OMHMCAHUE KaKIOTO
3JIEMEHTA CTPYKTYPHOH CXeMbI B BUJIe (pOpMann30BaHHOTO MPECTABICHHUS.

BrinonHenue 3a1aHuil BceX KOHTPOJBHBIX pabOT €CTh YCJIOBUE AOIYCKa K IK3aMEHY 10

H3y‘laeM0fI JAUCIHUIIIINHC ((ABTOMaTI/I3aI_II/ISI TCXHOJIOTHYCCKOT'O IMponeccoB 151
MMPOU3BOJACTB» U YCJIIOBHS BBIIIOJIHCHHUA KYPCOBOT'O ITpOLIECCa.

Memoouueckue pekomenoauuu no b100py memol Kypco8o2o RPOEKma u nOpA0OK 3aujunbl.
[{enbro BBIMOJIHEHHS KYPCOBOT'O TIPOCKTA MO M3Y4aeMOM JUCIUILIUHE SBISCTCS: TIOJTYYCHUE

NPaKTUYECKOI'0 OMBITA ¥ MPUOOpeTeHNne HEOOXOMMOTO OMbITA 10 CO3AAHUIO
aBTOMAaTU3UPOBAHHBIX CUCTEM aBTOMATUYECKOTO YIPABIICHHUS TEXHOJIOTHYECKUMH IIPOLIECCAMMU C
WCITOJIb30BAHNEM COBPEMEHHBIX TEXHUYECKHUX CPEICTB KOHTPOJIS, YIIPaBICHUS U
MH(OPMaLIMOHHBIX KOMMYHHKAIUH.

BrimonHeHne MHIMBUYaIbHOTO 3a1aHUSI KYpPCOBOTO ITPOEKTA ABJIAETCS BAXKHOU
COCTaBJISIONIEH B BBIpaOOTKE y 00y4aeMOro HaBbIKOB K CAMOCTOSTEIbHOM MPaKTUUYECKON 1
HAy4YHO-HCCIIeI0BaTeNbCKON padoTe. ITO BaXKHBIN CTUMYII K paboTe ¢ yueOHOM 1 HayyHOU
JUTEPATYPOU M CIIPABOYHHKAMU 110 KOHKPETHOM TEMAaTHKE, 3aKPEIUICHUIO MIOJyYE€HHBIX 3HAaHUH, a
TaKKe MpuoOpeTeHne He0OX0IMMOTO OTBITa O()OPMIICHHS TEKCTOBOTO U TpadUueCKOro MaTepriIa
B COOTBETCTBHUH C MPUHATHIMU TPEOOBAHUSMU M CTAaHAAPTaMHU.

B nporecce BBINOIHEHNS KypCOBOT0O MPOEKTa OoJiee rITyOOKO U TIIATEIBHO U3Y4arOTCs
TEXHOJIOTHYECKHE PEKUMBI U TPOU3BOIUTCS JINTEPATYPHBIN 0030p MO UCIOJIb3YEMBIM CHCTEMaM
ABTOMATUYECKOT'O YIIPABJICHNS KOHKPETHBIM TEXHOJIOTHUECKUM IIPOLIECCOM.

B pesynbrare KpUTHYECKOT0 aHAJIN3a CYIIECTBYIOIET0 COCTOSTHUS MpeiaraeTcs 6oee
COBPEMEHHOE TEXHUUECKOE PELIEHUE U MaTEMAaTUUYECKasl MOJIEIb CUCTEMBI YIIPABJICHUS.

OOydaemblii IO pe3ysibTaTaM MaTEeMaTHUYECKOT0 MOJICIUPOBAHUS 0OOCHOBAHHO CUHTE3UPYET
ITOPUTMUYECKOE U IPOrpaMMHOE 00ECTIEYCHHE YCOBEPIIIEHCTBOBAHHOM MOJIEIH.

HaBbIku 1 yMeHUs, IOJTyYEHHBIE B IPOLIECCE KYPCOBOIO IPOEKTUPOBAHMS, UCIIOJIB3YIOTCS IIPU
MOJTOTOBKE OCHOBHOT'O CO/IEPKaHUS BHIITYCKHOM KBaJTU(UKAITMOHHON pabOTHI.



KypcoBoii mpoeKT COAepKUT TEKCTOBYIO YaCTh MOSICHUTEIBHOM 3aucKu 00beMoM 35-50
ctpanun u 8-10 muctoB popmara A4 npezeHTaOEIbHOM YacTu sl MyOIMYHOTO JOKIIaIa.
ConepxkarenbHas yacTh KypcoBoro npoekta no ACY TIIull cnepxut aBa pazzaena:
TEOPETUYECKYIO U IPAKTUUECKU-PACUETHYIO.

Paznen | o6vemom ot 15 10 20 cTpaHHIl COAESPKUT KPATKOE OMUCAHHE 0COOSHHOCTEH
TEXHOJIOTUYECKOTO MPOLIECCca U arperara, B KOTOPOM OCYILECTBIIsIETCS mporecc. B Hem
NPUBOJAATCS PE3yJIbTAThl IUTEPATYPHOTO 0030pa U 1aeTcs o011as OleHKa COCTOSTHUS IO
aBTOMATHUYECKOMY yrpasieHuto. [1o pesynbraram GOpMUPYIOTCS TSN U 33]1a91 110 YITyUIICHHEO
croco0a aBTOMAaTUYECKOTO YIPABJICHUS U3Y4aeMbIM ITPOIIECCOM.

OcHoBHo#t pazzaen |l o6bemom ot 15 10 30 cTpanul] NOCBSIIEH ONMKUCAHUIO TIPEITIaraeMoro
MEPOTIPUATHS IO COBEPIIICHCTBOBAHUIO CHCTEMbI aBTOMATUYECKOTO YIIPABICHHS
paccMaTpUBAEMbIM TEXHOJIOTHYECKHM MTPOIIECCOM.

OTO0T pasacii B IIOJIHOM o0beMe AOJDKCH BKJIIOYATh CIICAYIOIHEC Pa3aCiibl:

- OIIMCaHHC (bYHKHHOHaHLHOﬁ CXEMbI aBTOMATUYCCKOTI'O KOHTPOJIA U YIIPABJICHUSA
TCXHOJIOTUYCCKUMHU ITapaMEeTpaMu aBTOMATU3UPYCMOI'O WJIM OIITUMU3UPYEMOT'O IIPpOLECCa,

- MaTEMaTUYECKYIO0 MOJIETb aBTOMAaTUYECKOTO YIPABIECHUS IPUOPUTETHBIM (IJIABHBIM)
napaMeTpoM Ipoliecca ¢ 00s3aTeNbHbIM yKa3aHHe KpUTEPHsl OLIEHKH 3 (HEeKTUBHOCTH
aBTOMAaTUYECKOI'O YIPABIICHUS;

- OMMCAaHUE CTPYKTYPHOUN CUCTEMBI aBTOMATHUECKOTO YIIPABIEHUS MTapaMeTPOM IpoIiecca C
yKa3aHue IpeaaaraéMoro yCOBEepIIeHCTBOBAHUS;

- pacueT MmepexoHOro Mpolecca B MpeiaracMoi yCOBEPIICHCTBOBAHHOM CUCTEME C
UCIIOJIb30BaHUEM Pa3pabOTaHHOTO aJITOPUTMHUYECKOTO U TIPOTPAMMHOTO 00ECIICUCHHUS;

- )KeJaTeJIbHO SYKOHOMHYECKOEe 0OOCHOBAaHHE OKYITacMOCTH NpCjraracMoro MEpOIpruATUA 1Mo
COBCPIHICHCTBOBAHUIO ABTOMATU3WPOBAHHOI'O YITPABJICHUA TEXHOJIOTHYCCKUM IPOLECCCOM;

Penien3upoBaHHbII pyKOBOIUTEIEM KYyPCOBOH IPOEKT MMyOIMYHO 3aIlMIIAeTCs Ha Kadeape.
Jlyumine npoeKThl MOT'YT ObITh PEKOMEHIOBAHBI JIJIS I0KJIa/1a Ha HayYHOU KOH(EpeHIIUH U K
OITyOJIMKOBAHHUIO B HAYYHBIX COOpHHUKaX. Y CHEINIHas 3al[iTa KypcOBOIO IPOEKTa SBISETCS
JIOITYCKOM K czaye 3k3ameHa no ACY TIIull.

Ilpumepovt mem Kypcoevix npoexmog no oucyuniaune ACY TIull (npumenumenvno K
Memanayp2uiecKum npou3eoo0cmeam)

ArioMepannoHHOE TIPOU3BOICTBO
1. ABTomaTu3aius ¥ ONTUMH3AIMS YIPABICHUS MPOIIECCOM U3MEIbUCHHUsI MaTepUaIoB Ha
YCTaHOBKaX C 3aMKHYTBIM [IUKJIOM (H_IapOBI)IX N CTCPIKHEBBIX MeJ'II)HI/II_[aX).
2. ABToMaTuzallds ¥ ONTUMHU3ALUSA YIPABICHUS TPOIECCOM CIEKaHMUS IIUXTHl Ha
KOHBEHEPHBIX MalIMHAaX B YCIOBUIX BHICOKOIIPOU3BOIUTEIBHOIO IPOU3BOCTBA.
3. ABToMaruzamus mpoliecca MPOU3BOJACTBA O(IIOCOBAHHBIX OKATHIIICH MOBBIIICHHOTO
KadyecTBa B ycloBHsaX oredecTBeHHbIX ['OKoB.
Kokcoxnmmnueckoe npou3BOACTBO
1. ABTOMaTI/I3aI_II/ISI )41 OIITUMMU3aAIU A YIIPpaBJICHUA TEXHOJIOTHUYCCKUM nponeccomMm
oOoramieHusi 1 KOMIIOHOBKM YTOJbHOW MIMXTHI C YYETOM CleUU(PUUECKUX YCIOBUMN
(B3pBIBOOIIACHOE TTPOU3BOJICTBO).



2. ABTOMaTu3alvs MPOU3BOJICTBA KOKCA B KOKCOBBIX IeUaxX, 00bEAMHEHHBIX B OaTapew.
3. ABTOMaTru3anus W ONTUMM3AIUS YIPaABICHUS IMPOIECCOM BBIICICHUS M3 KOKCOBOTO
rasa MoJIe3HbIX YIJIIEBOJOPOIHBIX COCTABIIAKOIIMX BBICOKOMOJIEKYIIPHBIX COEAUHEHUI
JlomeHHO€E MPOU3BOICTBO
1. ABromaTtuzanuss M ONTUMH3aLUsS YIOPaBICHUS IMPOLIECCOM BBIJIABKM YYryHa B
JIOMEHHBIX TI€4aX B YCIOBHUSX JBYXKOHEUHOW CHCTEMBI IMOJAYM IMXTHI (SKOHOMHS
KOKCa).
2. ABTomaTu3amys U ONTUMH3AIMS YITPABICHUS MPOIIECCOM BBITIJIABKH YyT'yHA B YCIOBHUSAX
OECKOHEYHOM JIOTKOBOM CHUCTEMBI 3arpy3KH (ITOBBIIICHUE TPOU3BOAUTEIILHOCTH).
3. ABToMaruzanus u ONTUMHU3ALINS yIpaBJICHUS TETIOBBIM PEKUMOM
BO3JyXOHAarpeBareliei JOMEHHBIX MEYECH.
CrasnerniaBuibHOE TPOU3BOICTBO
1. Amromaru3zanms mpoliecca BBIIUIABKH CTadd B KHUCIOPOAHBIX KOHBEpTEpax C BEpXHEH
IIPOJTYBKOM.
2. ABTOMaTu3alys Mpoliecca BBITUIABKU CTaJIM B IBYXBAHHBIX CTAJICIUIABHIIBHBIX ME€YaXx C
IIPOTYBKOW BaHHBI KMCJIIOPOJIOM.
3. ABTOoMaru3anus W ONTUMHU3ALMS YIPABICHUS MPOLECCOM BBHIMIABKU CTajld B
ANEKTPOAYTOBBIX [T€YaX NEPEMEHHOI0O TOKA.
BHeneunasi noBoaka crajiu B arperarax neub-koui (AKII) u ycranoBkax

MUPKYJANUOHHOI0O BAKYYMHUPOBaHU.

1. ABrtomaTu3anMs U ONTUMM3ALUA IpoLiecca TOBOJAKHU CTAIM B arperarax KOBILI-TIEYb.
2. ABTOMaTI/IBaIII/ISI U ONITUMU3AlIHWA YIPABJICHUA MNPOLCCCOM BAKYYMHPOBAHHA CTAaJId B
YCTaHOBKAX LUPKYJISLMOHHOIO BAKYyMUPOBAHMS.
ABTOMaTH3alus NPoLecca HenpepbIBHOM pa3anBku cranau Ha MHJI3 kpuBoanHeitHoro u

paivajJIbHOro THIIOB.

1. Amtomaru3anus mporecca pa3nuBku ctanu Ha MHJI3 cns6oBBIX pa3MepoB B yCIOBUSAX
BBICOKOITPOU3BOIUTEILHOTO IPOU3BOICTBA.

2. ABromatu3anus npotecca painBku ctand Ha MHJI3 copToBBIX pa3MepoB B YCIOBUAX
BBICOKOITPOU3BOIUTEIILHOTO IIPOU3BO/ICTBA.

ABTOMATH3alMs M ONTUMU3ANNS YIPaBJIeHUsI MPOIECCOM HATPeBa MeTaJljIa nepej
NPOKAYKOH U TepMHYecKoil 00padoTKOIA.

1. ABTtomMaTH3anMs W ONTUMM3ALMS YIPaBJIECHUS HarpeBOM MeTayljia Mepe] MPOKaTKOW U
TepMHUECKO 00pabOTKOM B Ieyax KaMepHOro TUIA.

2. ABToMaTH3alMs U ONTHUMU3ALMUS YIIPABJICHUS HAIPEBOM U B IIpoIiecce TEPMOOOPadOTKU
B [I€Yax MPOXOAHOIO THUIA.

3. OnTumu3anus yrnpaBieHHUs TEMIEpaTypPHbIM PEKUMOM, MPOLIECCOM CIKUTAHUS TOIUIMBA
Y Ta30JUHAMHYECKUM PEKMMOM HarpeBaHUs Meyei.



Tlpunooicenue 2

OIIeHO‘lHLIe cpeacrea AJisi MIPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTAlluM 10 TMCHUIIIMHE
«ABTOM&THIB?IHHH TEXHOJOITHIECCKHUX ITPOLECCOB U ITPOU3BOACTB»

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHU

[Inanupyembie pe3ysbTaThl 00yUCHHS

OneHouyHbIe CpEeACTBA

TFOTOBHOCTBIO Y4aCTBOBATH B COCTABJICHUH aHAJITUTHYCCKUX O630pOB N HAYYHO-TCXHHUYCCKUX OTUYCTOB I10 pC3yJIbTaTaM BBIIIOJIHCHHOM pa6OTI)I, B ITIOAT'OTOBKEC

nyOJIHKAIIMi 110 pe3ysibTaTaM ucciienoBanuii u pazpadortok (ITK-3)

3Hartb oOurue HaIlpaBJICHUs u e .
IPOBOAMMOM Hay4dyHOHl paldoOTBl IpHU 1. Buzsl HayTHBIX MyOMMKATAH.
TIOATOTOBKH pacllnpeHHBIX " 2. Dranbl HOATOTOBKU HAYYHO-HMCCIIE0BATEIbCKOTO OTYETA.
YTIyOJIEHHBIX aHATUTUYECKUX 0030POB;
CTaHJApThl U TPEOOBAHUS K U3JI0KEHUIO 3. CrpyKTypa Hay4HO-HCCIIE0BATEILCKOTO OTUETA.
pE3yJIBTaTOB IIPOBEJCHHON
HCCIeI0BATENBCKOH PaBOThI; 4. Kynbrypa m HeoOxoaumass OOBEKTUBHOCTh M 11€]1€CO00pPa3HOCTh LUTHPOBAHUS
HOPSIOK " T —— HCIONL3YEMBIX  JIATEPATYPHIX ~ MCTOYHMKOB, HCIOIB3YEeMbIX B  Mpoliecce
U3JI0KEHUS pE3yIbTaTOB npu MCCICAOBAHNH.
TIOATOTOBKM  OTHCTa MO  BBILOTHCHHIO 5. IIpaBuna UUTHPOBAHUS UCTIOJIB3YEMbIX HCTOYHUKOB HH(POPMAIIUH.
paboThI;
YMeTh KpaTko M  OOOCHOBAaHHO  M3Jararb 1. CocraBuTh aHHOTAIIMIO KypCOBOT'O MPOEKTA.
OCHOBHBIE pE€3YJbTaThl, IOJYyYEHHBIE B 2. CoOCTaBUTH CIIMCOK KJIIOUEBBIX CJIOB.
MIPOIIECCE UCCIIEOBATENHCKON PabOTHI; 3. OdopMuUTh pe3yNIbTaThl HCCICIOBAHUH TI0 TPEOOBAHMSAM M CTaHAApTaM.
UCIOJB30BaTh METOAMKY COCTaBJICHHS 4. CoCTaBUTb CIHCOK IIUTHPYEMBIX TEYAaTHBIX M JIPYTUX HWH(POPMALMOHHBIX
HAy4YHO-UCCIJIEIOBATENBCKOIO OTYETA 10 HMCTOYHHUKOB.
pe3yJbTaTaM MCCIeI0BaHuM; 5. TIpoBeputs copepkaHue KypcoBOro MpOeKTa Ha aHTUILIAruar.




CtpyKTypHBII

AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHoyHbIe CpeaCcCTBa
KOMIIETEHIIUH
Bnagerts HaBBIKAMHU 00OCHOBAaHHOTO

KPUTUYECKOTO aHAIHM3a Pe3yIbTaTOB MPH
HOATOTOBKE PACIIMPEHHBIX
AHAJTUTUYECKUX 0030POB MO 3aIaHHON
TEME;

CIOCOOHOCTBIO K (DOPMHUPOBAHUIO
OCHOBHBIX 3aga4 u HaHpaBHeHI/Iﬁ

HUCCIIEIOBAHUS pu pEIICHUN
OCTaBJIEHHOU 3a/1a4u o
COBEPIIICHCTBOBAHUIO CUCTEM

ABTOMATHYCCKOI'O YITPABJICHUA,

Odopmnenne TeKCTOBOW W rpaduyueckoil 4acTu KypcOBOTO MPOEKTa B COOTBETCTBHH C
TpeOOBAaHUSMU CTAHJIAPTOB U MPUHATHIX METOJUUYECKUX yKa3aHUM.

CIIOCOOHOCTBIO OCYILICCTBJIATD C60p " aHAJIN3 UCXOAHBIX JAHHBIX U pacd€Ta U MPOCKTUPOBAHUA CUCTEM U CPEACTB aBTOMATU3allUU U YIIPABJICHU (HK'5)

3HaTh MpaBuja opraHu3anuu coopa M aHaIHM3a
HCXOJIHBIX JIaHHBIX MPH MPOBEJICHUU .
p p 1. Metoasl cOopa HaydHOU MH(POPMALIHH.
AKTUBHOI'O M ITACCUBHOI'O METOJIOB;
2. CocraBneHue IUIAHOB NPUOPUTETHOTO cOopa WHGOpPMAUM U COCTAaBICHUE
METO/IbI ONPEICIICHUS] PETPECCUOHHBIX
9 MaTpHIlbl IUNIAHUPOBAHUS JBYX WU MHOTO(AKTOPHBIX SKCIIEPUMEHTOB.
3aBHCUMOCTEH MPHU OJTHO U MHOTO-
(aKTOPHBIX HKCIIEPUMEHTAX;
Ymethb HCIIOJIB30BATh nH(popmarronnsie | [IpoBecTr HHPOPMAMOHHBIN OMCK HAYYHBIX HCTOYHHUKOB I10 3aJJAHHOM TeME KypCOBOIO

pecypcel Ais  MPUOOPETEHUsT HOBBIX
3HAaHUH U yMeHuUd B  oOjacTu

aBTOMaTH3aluU yIIpaBJICHUS
TEXHOJOTMYECKUMH MPOLIECCaMU;
KBAJTM(PHUIIUPOBAHHO u

00OCHOBAaHHO-JIOCTYITHO ~ ITPE3EHTOBATh
MOJYYECHHBIE PE3YJbTATHl MPOJIECITIAHHON
paboThI;

[IPOEKTa WM IPOBOAUMON HAyYHOU paboThI.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

Bnanets

HaBbIKaMU aHaJIn3a IIOJIYYE€HHBIX
JaHHBIX €  IEJIbl0  OINpeAeieHUs
MPUOPUTETHOTO  YCJIOBUS JJISl IPUHATHS
3¢ (HeKTHBHOTO perieHus o
COBEpIICHCTBOBAHUIO pabOThl CUCTEM
ABTOMATUYECKOTO YIIPABIICHUS;
YMEHHEM u HACTOWYUBOCTHIO
NPUMEHEHUS NPUHATHIX PEUIeHUH 0o
COBEPILICHCTBOBAHUIO paboThI
ABTOMATUYECKUX CUCTEM;

[TonGop HEOOXOIUMBIX MAaTEpUalOB, COCTABICHUE NIPUMEPHOIO IIaHa KypCOBOI'O
IPOEKTA;

Ananu3 nHPOPMALMOHHON JTUTEPATYPHI, TOATOTOBKOH aHAIUTHYECKUX 0030pOB 110
3 PEeKTHBHOMY pEIICHHIO OCTABICHHO! 3a/1a41 KYPCOBOT'O ITPOCKTA.

CIIOCOOHOCTBIO TMPOU3BOJIUTH PAacyYeThl M MPOSKTUPOBAHHME OTAEIBHBIX OJIOKOB M YCTPOWMCTB CHUCTEM aBTOMATH3allMM W YIPABJICHUS W BHIOMPATH

CTaHAAPTHLIC CPEACTBA ABTOMATUKMU, I/ISMepI/ITeHbHOfI W BBIYHUCIHUTECILHOM TEXHHUKH IJI1 IPOCKTHPOBAHUSA CUCTEM aBTOMATU3allUM W YIPABJICHUA B

COOTBETCTBUH C TexHUYeckuM 3ananuem (I1K-6)

3HaTh

CTPYKTYpPY " B3aUMOCBSI3b
ABTOMATU3UPOBAHHOTO POM3BO/ICTBA;
ocobenHoctu noctpoenuss ACY TII u

ACVYII COBPEMEHHOTO
MIPOU3BOJICTBEHHOTO mporecca B
METaITypruy;

OCOOCHHOCTH TEXHOJIOTUM M YCJIOBHUS
ABTOMATH3AIMH TPOIIECCOB MOITOTOBKH
IIMXTOBBIX MaTE€PUAJIOB;

0COOEHHOCTH aBTOMATHYECKOTO
yIIpaBICHUS arJIoMepamoOHHOTO
MIPOU3BOJICTBA;

0COOEHHOCTH aBTOMATHYECKOTO
pr ABJICHU A TCXHOJOTNYCCKHUM

Bonpocwt 012 noozomoexku K 3auemy ¢ OUeHKOIL:

1.

Hown

~

OcHoBHble 3a7aun U 1enu ucnoaszoBanuss ACY TII u ACVYII B npoMblIsIeHHOM
MIPOU3BOJCTBE?

[TpuHuMn neicTBUS IPOOMIIBHBIX YCTPOMCTB BaJIKOBOTO M ILIEKOBOTO TUIIOB?

YeM oTIMYaETCs OTKPBITHIN LIUKII APOOJIEHUS OT 3aMKHYTOTr0?

ABTOMaTHYECKOE yIpaBiI€HUE JApOOUIbHBIM YCTPOWCTBOM, pabOTalOIUM B
OTKPBITOM IIUKJIE.

Oco0eHHOCTH aBTOMATH3AlMH U ONTUMHU3AIUH YIPABJIEHUS IPOLECCOM APOOIEHUS
B 3aMKHYTOM LIUKJIE?

CtpyKTypa KOHTypa JO3UpPOBaHUS MaTepUaIOB.

Tunsl 103aTOPOB CBHITYYUX IIHUXTOBBIX MAaTEPHUATIOB

BuOpaunonHslii muTaTenb: TPUHLUI pabOThI, TOCTOMHCTBA U HEJJOCTATKU C TOUYKU
3peHUsl aBTOMAaTUYECKOTO YIIPaBIEHUS.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

MPOLECCOM MIPOU3BO/ICTBA
METAJJIU3UPOBAHHBIX OKATHILICH;
OCOOCHHOCTHU aBTOMATHYCCKOTO
YVIOPaBJICHHUS TPOIECCOM OOOTraIieHus
yrieu u IIOJITOTOBKHU
MHOTOKOMIIOHEHTHOM YTrOJIbHOMW IIUXTHI;
WHUBUTyaJIbHbIE YCIIOBHS
aBTOMaTH3allud  Ipolecca  CIeKaHUs
KOKCYIOIIUXCS yTJIel B KOKCOBBIX TEYax
, 000OKEHHBIX B Oarapeu;
aBTOMAaTHYECKOE YIIpaBJICHUE
MPOLECCOM BBIJICIICHUS
BBICOKOMOJIEKYJISIDHBIX ~ YTJIEBOJOB U3
KOKCOBOTO T'a3a;

TEXHOJIOTHYCCKHUE OCOOCHHOCTH U
aBTOMAaTH3aIUsl TPOIecca  BBIUIABKU
YyryHa B JIOMEHHBIX [1€4ax;
aBTOMAaTHU3UPOBAHHOE yIIpaBJICHHE
TEIIOBEIM pexKUMOM
BO3JlyXOHarpeBaTesei JOMEHHOH NeuH;
WHIUBUTyaJIbHBIE OCOOCHHOCTH
BBITIJIABKH CTaJIM B JBYXBAHHBIX IE€UYax C
IIPOYBKOU KUCIIOPOJIOM;

0COOEHHOCTH aBTOMAaTHYECKOTO
VOPaBJICHUS  TMPOIECCOM  BBITUIABKU
CTalM B KHCIOPOJHO KOHBEPTOPHBIX
[I€XaxX C BEpXHEH IPOyBKOM;

THIIEI MaTEeMaTUUECCKUX MOJEIICH CHCTEM

10.

11.

12.
13.
14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.

27.

28.
29.

BuOpaunvonHele ¥ Tapenpyarble NUTaTENId B
JIO3UPOBAHUSA: TOCTOMHCTBA U HETOCTATKH.
CrpyKTypHasi cxeMa KOHTYPOB YIPaBJI€HUS LIEHTPAJUIM3UPOBAHHBIM YIIPaBIECHUEM
JI03UPOBAHUS MHOIOKOMIIOHEHTHOW HIINXTBHI;

Cucrema KOHTpOJS YpPOBHS MaTrepHajoB B pabOYMX W pPACXOAHBIX OyHKepax
JIMCKPETHOT'O U HEMPEPBIBHOTO JICHCTBHS;

[TpuHIMI NEHCTBUS KOHTYpa yIpaBiIeHUs! YBIa)KHEHUEM arjOMalliuHbl.
KoHykTomMeTprueckuii METO1 U3MEPEHHS BIAXKHOCTH MaT€pUaIOB
Pannon3oTonHbIi METOJ M3MEPEHMS BIQKHOCTU IIUXTHl (HEUPOHHBIA BIIaromep):
MIPUHLIMII JEHCTBUS paObOThI U YCTIOBUS IPUMEHEHUS;

Crioco0b1 U3MepeHHst Ta30MPOHUIIAEMOCTH arjOMEPalMOHHON IIMXTHI M CHITYYnX
MaTepHuaos;

KonTyp ynpasieHus TeMnepaTypHbIM peKHUMOM 3aChIIIAHHOTO TOPHA;

CriocoObI aBTOMAaTHYECKOT0 YIPABICHUS CKOPOCTBHIO arfloOMEpPallMOHHOM MaIlIHBI;
Cnoco0 aBTOMAaTHYECKOTO YIPaBIEHUS IPOLECCOM OKOMKOBBIBAHUS OKATHIIEH;
Yem oTiimyaeTcs KaMEHHBIN Yrojib OT KOKca?

Kak obecnieunBaeTcsi HEOOXOAUMBIN TEMIIEPATYPHBIN PEKUM IPU KOKCOBAHUU?
[Touemy pazmep KaMmepbl KOKCOBaHUs ¢ KOKCOBOI CTOPOHBI OaTtapeu O6osblie?
3aueM HYKHO yMpaBlieHUE MPOIECCOM OXJIaKIAroIIel Ba3bl IIPH TYILIEHUU KOKca?
B yeM 0c00E€HHOCTH TEXHOJIOTHYECKOT'0 MPOoLiecca BhIMJIaBKU 4yryHa?
Cneunduueckne ycioBUsS aBTOMAaTU3allMM Tpoliecca BBIJIABKM YyryHa B
JIOMEHHBIX Ieqax?

Oco0eHHOCTH aBTOMAaTHUYECKOTO YIIPaBJICHUs JaBJICHUs B IOMEHHOM Meuu;

B uyeM 0COOEHHOCTH aBTOMATMUYECKOTO YIPABIEHHUS TEMIIEPATypoil Topsyero
yThsi?

B yeM 0COOEHHOCTh aBTOMAaTHYECKOT0 YMPABJICHHUS BIA)KHOCTh TOPSUYETO 1yThs B
JIOMEHHOU neun?

[Touemy U30BITOK IPUPOIHOTO raza B ToOpsYeM AyThe HexenaTeaeH?

Kakue nucnonabp3yroTcsi CuCcTeMbI 3arpy3KH IIUXTHI B JOMEHHYIO MeUb M0J] JaBI€HUEM

cX€Max aBTOMATHYCCKOI'O




CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

OIITUMH3 ALl n aBTOMaTHU3alluu
yIIpaBJICHUS TEXHOJIOTUYECKUMHU
IpoLeccaMu METaJIIyprHIeCKOTo
IPOU3BO/ICTBA;

0COOEHHOCTHU yCIIOBUI
aBTOMaTHYECKOI'O YIIPpaBJICHUA
JIOBOJIKOM cTanu ariomeparax

II€Yb-KOBIIb,

TCXHOJIOTUYCCKUC W UHAUBUAYAJIIbHBIC
yCJioBUsA aBTOMaTHU3aluu nmponecca
BAKYYMHPOBAaHHA CTaJIi B YCTAHOBKax
HUPKYJIPHOI'O TUIIA,

TEXHOJIOTHYECKOE 0COOEHHOCTH
ABTOMAaTU3UPOBAHHON ONTUMU3AINHI
VOpPaBJIEHUS  BBILJIABKOW  CTald B
JIYTOBBIX  CTAJICTUIABWJIBHBIX  TeYax
MEPEMEHHOTO TOKA;

TEXHOJIOTHYECKHE 0COOEHHOCTH
ABTOMAaTUYECKOTO YIPABIICHUS
Pa3IMBKOMN CTaJu Ha MHJI3
paauanbHOTO THIIA;

TEXHOJIOTHYECKHUE YCJIOBHS

ABTOMATHU3allMU YIIPABIECHUS HArpeBOM
MeTajula B [1e4ax KaMEpHOI'O THUIIA;
TEXHOJIOTHYECKUE WHJVBH1yaJIbHBIC
YCIIOBHSI aBTOMAaTHYECKOIO YIIPaBICHUS
HarpeBOM MeTasula B [1€4ax EPEXOJHOI0
THIIA;

30.
31.
32.
33.
34.
35.
36.
37.
38.
30.
40.
41.
42.
43.
44,

45,

6onee 3 armocdep?

Cucrema ympaBieHHs IOJayeil MaTepualioB B JOMEHHYIO Ieyb ( JOCTaBKa Ha
KOJIOUTHUK TI€Yn)

KouTponb u aBTOMaTuyeckoe YNpaBiICHHUs Ta30JAUMHAMUYECKUM PEKHUMOM
JIOMEHHOU neun ( pa3psKeHHOT'0 IIOTOKA 10 CEYEHHUIO);

KouTponb 1 aBToMaTuyeckoe ynpaBieHUE TEIIOBBIM PEKUMOM TJOMEHHOM TeUu;
KoHTposib 1 aBTOMaTH4YeCcKOe yrpaBlieHUE JOMEHHOU meun (CXOI0M IIUXTHI)
MeTop1 KOHTPOJIS TEKYIIETO TEMIIEPATYPHOTO COCTOSHUS JOMEHHOTO MPOLIecca;
MeTtoapl KOHTpoJIA pactpeneiaeHust temneparypsl, cogepxkanus CO u COz 1o
CCUCHUIO IIUXTHI?

TemnooTBOAHAasE CHOCOOHOCTH JIOMEHHOI'O rasa
MPOU3BOACTBE?

UYem 0OBsICHSIETCS BBICOKAsl MPOU3BOAUTENBHOCT KOHBEPTEPHOTO IIPOU3BOCTBA
cranu?

TexHonornueckue OCOOEHHOCTH aBTOMATHU3allMM KOHBEPTEPHOTO IPOM3BOACTBA
cranu?

n €ro HcCII0Jb30BaHUC B

OCHOBHEIC CBOMCTBaA ACTCPMUHHUPOBAHHBIX MaTEMaTHYCCKHUX MOI[GJ'IGI\/'I
TEXHOJIOTHUYECKOTIO ITpo1ecca.
OTnuuuTeNnbHEIC CBOMCTBA SCHCPEMECHTAIIbBHO-CTATUCTUICCKUX MOI[GJ'ICI\/JI

ABTOMATUYECKOTO YIIPABJICHUS TEXHOJIOTMYECKUMHU ITPOLIECCAaMHU.
OcCHOBHbBIE TIOJIOKEHUSI AMIUPHUUYECKUX MOJENIed aBTOMATUYECKOTO YIIpaBJICHUS
TEXHOJIOTUYECKMMH NIPOLIECCAMU IPOMBILUIEHHOTO POU3BOACTBA?
Matematuyeckue MOJETM aBTOMATUYECKOTO  YIPaBJIEHHUS MPOU3BOACTBOM:
OCHOBHBIE IIPUHIIUIIBI UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

Matematuyeckue MoJIe I aBTOMATU3UPOBAHHOTO YIIPABIIEHUS TEXHOJIOTHYECKUMHU
IIpOLIECCaMH, OCHOBAaHHBIE HA IPUHIIMIIAX HEYETKOU JIOTUKH U HEUETKUX MHOYKECTB.
JuHamuueckue MoJiend aBTOMAaTU3MPOBAHHOTO YINPABICHUS TEXHOJOTHYECKHUMHU
IIPOLIECCAMH NTPOMBIIJIEHHOTO POU3BOJICTBA;

CucremMa KOHTPOJISI CKOPOCTH BBITOpaHUsl Yriepoja B Ipoliecca KOHBEPTEPHOH




CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

TCXHOJIOTHYCCKHEC yCJ10BUsA u
ABTOMATHU3allUI0 IIpoIecCa OXJIAXKACHUSA
TopA4YCIInCTOBOIO MU POKOIIOJI0COro

IIpOKaTa Iepesl CMa3KOW B PYJIOHBI WU
IIOPE3KOW Ha MEPHBIE JUIUHBI;

46.

47.
48.

49.

50.
51.

52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

I1aBKu?
Cucrema aBTOMaTHYECKOTO YIPABJICHUS [IOJOKEHUEM IPOAYBKOM (PypMBI 110 X0y
KOHBEPTEPHOM IIABKU.
[TpeumymiecTBO U HEAOCTATKU 2X-TIO3ULMOHHOTO CI0co0a ynpaBieHus?
Texnuueckoe obecredeHue 2X-TO3UIIMOHHOTO YIPABICHUS TEXHOJIOTHYECKUM
IIPOLIECCOM.
Yro Takoe ynpaBi€HHE C IOJHBIM U HENOJHBIM MPUTOKOM PEKOMEHJALUU IO
MIPUMEHEHHUIO?
OnrtumainbHasi 0COOCHHOCTh pean3alui 3X-MIOU3MOHHOTO YIIPaBICHUS?
ITouemy pexkomeHayercss nIpH 3X-NIO3ULUOHHOM YIPAaBICHUH HCIIOJIB30BAThH
UMITYJIbCHBIA PeKUM?
Yro 03HAYaeT MOHATHE «KOAPPHUIMEHT Nepelaun perynsaropar?
Urto o3nauaet noustue «Bpems uzoapomar?
Yro Takoe «Bpems npeaBapeHus» B MapaMeTpax HACTPOUKH perynsaropa?
UYro Takoe «Bpemst npeaBapeHus» B mapaMeTpax HACTPOUKH perynsropa?
Yem ornnuaercs npuHun padotel CAY u COP?
CyTb MeTO/a MOUCKA IKCTPEMYyMa I10 3alIOMUHAHUIO MaKCUMyMa?
Heob6xonumoe u nocratoynoe ycioBue 3¢ pexkTuBHOro npumeHenus COP?
HenocraTky TUIOBBIX METO/I0B IOMCKA SKCTPEMYMa IO 3alIOMHUHAI0 MaKCUMyMa.
[Tpuniun padotsl CAY Ha OCHOBE HCKYCCTBEHHBIX HEMPOHHBIX CETEH.
[TpuHIMN YHKIIMOHUPOBAHUS KOHTYPOB Ha OCHOBE MPHUHIIMIIOB HEYETKOW JIOTUKU
Y HEYETKUX MHOKECTB.
Bonpocwt 012 noozomoexku K IK3ameny:
CrpyKTypHasi cxemMa KOHTypa ONTHMHU3UPOBAHHOIO YIPABJIEHUS W3MEIbYEHHUEM,
o0ecrneunBaroIas MaKCUMaJIbHO BO3MOXKHYIO ITPOU3BOIUTENHHOCTh KOMILJIEKCA.
CrpykTypHas cxema U MpUHLIUI paboThl CHCTEMa aBTOMAaTHYECKOM  ONTUMHU3AINH
yIpaBICHUS] TEXHOJOTMYECKUM arperaroM MeEJKOTO U3MeJIb4eHUs (LIapoBOi
MEJBbHUIIBI) TI0 CKOPOCTHM  HW3MEINBYEHMs] BO3BpaTa C LENbI  JOCTHIKECHHS
MaKCHMaJIbHOM MPOU3BOUTEILHOCTH.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

10.

11.

12.

13.

14.

15.

Cucrema  aBTOMAaTUYECKOIO  YINPABICHHUS  IPOLECCOM COCTaBJICHUS
MHOTOKOMIIOHEHTHOU IIMXTHI B YCIOBHUSAX LIEHTPAIU30BAHHOIO YIIPABICHUS.
OOmast ¢pyHKIMOHATBHAST CXeMa aBTOMATH3UPOBAHHOTO YIIPABIIEHUS MPOIECCOM
arJioMepanuu.

CrniocoObl U3MepeHHs BIaKHOCTH IIMXTOBBIX MaTEpUAJIOB U CTPYKTYpHasl cXeMa
YIpaBJIEHUS] BIAXHOCTH C 1eJbl0 OOECIeYeHUss MaKCUMaJbHO BO3MOXHOM
IPOU3BOJUTEILHOCTH aBTOMAaTH3aL1H.

MeTto1bl U3MEpEHMSI TEKYILEH AKTUBHOM JIJIMHHBI aIJIOJEHTHI U CTPYKTYPHAsl CXeMa
ONTUMHU3ALIMU YIIPABJIEHUS CKOPOCTBIO C LIEJIBIO MOJACPKAHUSI AKTUBHOW IJIMHHBI
Ha (UKCUPOBAHHOMU JJIMHE MAIUHBI.

TexHonornyeckas cxemMa aBTOMaTH4ECKOT0 YIPaBJIEHUS MPOLIECCOB IPOU3BOJICTBA
0(JIFOCOBAHHBIX METAINIM3UPOBAHHBIX OKATHIIIEH.

Oco0eHHOCTH aBTOMAaTH3MPOBAHHOTO YIIPaBJICHHUs] MpoleccaMyd oOoraiieHus
YIJI€W ¥ COCTaBIEHUS! MHOTOKOMIIOHEHTHBIX KOHIIEHTPATOB YrOJIbHOW IIMXTHI IS
KOKCOBaHHUSI.

@DyHKIMOHAIBbHAS CXeMa KOHTPOJISA U YNPaBJIECHUs TEXHOJOTMYECKUM MPOLIECCOM
MIPOU3BOJICTB KOKCA B KOKCOBBIX Ieuax, 00pa3yromux OarapeilHble KOHCTPYKIIMH.
ABTOMaTH3aIMsA M ONTHUMH3ALMS YIPABIEHUS INPOLIECCOM H3BJICUEHUS LIEHHBIX
BBICOKOMOJIEKYJISIPHBIX MPOJYKTOB U3 KOKCOBOIO ra3a (IIpolecc MakCHMajbHOTO
U3BIICYCHUS OEH30I1a)

@yHKIMOHAIbHASI CUCTEMA KOHTPOJIS U YIIPaBJIEHUS TPOLIECCOM BBIIJIABKH YyT'yHa
B JIOMEHHOH 1e4H

OcoOenHoct pabOTBI CHUCTEM aBTOMAaTHMUYECKOIO YIIPaBJICHUSI TeMIIEpaTypoit
TOPEJIOTO AYThsl, BIAXXHOCTBIO FOPENIOrO AYThS U 1aBIEHUEM IOPAUYETO TYThS.
Cucrema  aBTOMAaTM3MPOBAaHHOTO YIPABJICHUS MIUXTHOOMAYEH M 3arpy3Kou
LIMXTOBBIX MaTEpUAJIOB B JOMEHHYIO I1€Ub.

Cucrema aBTOMAaTHU3MPOBAHHOIO YIPABICHHS TEMJIOBBIM DPEKUMOM JTIOMEHHOU
MIEYH.

Cucrema aBTOMaTH3MPOBAHHOTO YNPaBJICHMs Ta30JJMHAMHUYECKHM PEXHUMOM WIH




CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

pacpeneeHueM ra3oBoro IoToKa Io MaxTe MeYH.
Cucrema aBTOMAaTHM3UPOBAHHOIO YIIPABIECHUS XOJIOM JIOMEHHOM I€Yd WU
PaBHOMEPHOCTBIO CXOJ1a IUXThI

Cucrema ABTOMAaTU3UPOBAHHOIO JKCTPEMAIBLHOTO ONTHUMHU3UPYIOIIETO
YIpaBJICHHS MTOAAYEN IPUPOAHOTO ra3a B ropsuee AyThe JOMEHHOU MEYH C LUETbIO
obecrieueHrss MUHUMHU3ALUK Pacxo/ia KoKca.

Cucrema aBTOMaTU3UPOBAHHOTO SKCPEMAIbHO-ONTUMHU3UPOBAHHOTO YIIPABICHUS
1ojiaueil MpUPOIHOIO ra3a B ropsuee 1yThe ¢ LEIbI0 JOCTUKEHUS MaKCUMAIIbHON
MIPOU3BOAUTEIBHOCTH JOMEHHOM MEUH.

@yHKIHOHAIbHAS CXE€Ma aBTOMATUYECKOIO0 KOHTPOJS M YIPABICHHS TEIIOBBIM
PEKUMOM BO31yXOHArpeBaTeae JOMEHHOM MeYH.

Cucrema M  MareMaruueckas MOJEIb  ONPEIEICHUS MW YIpaBJICHUs
MPOJOJKUTEIBHOCTBIO MEPHOJIa HArPEBA € LEJbI0 aKKYMYJISIIUH MaKCHMaIbHOIO
KOJINYECTBA TEIJIOBOM DHEPTUU B TEKYILIMI MOMEHT.

O YHKIIMOHAJIBHO-CTPYKTYPHAsi CXEMa yNPaBJIEHHUS MPOLECCOM BBIIJIABKHA CTAIIN B
2X-BaHHBIX [1€Yax C IPOIYBKOH BaHHBl KHCIOPOAOM M MOJA4Ye MPUPOJHOTO rasa.
TexHonornyeckue OCHOBbI ABTOMATU3MPOBAHHOTO YIIPABJIECHUS TEXHOJIOTHYECKUM
IIPOLIECCOM BBIIIJIABKU CTaJIM B CTAJIEIJIABUIBHBIX arperarax ¢ poAyBKOW MeTajlia
KHCJIOPOJIOM.

DyHKIIMOHAIBHAS CXE€Ma aBTOMATHYECKOIO KOHTPOJISI U YIPABJIEHHUS MPOLECCOM
BBIIUIABKH CTAJIM B KUCIOPOAHBIX KOHBEPTOPAX C BEPXHEN MTPOTYBKOM.

CucreMbl aBTOMaTHYECKOTO YIIPABJICHUS TOJOXKEHHUEM MPOAYBOUYHON (DypMBI U
CKOpPOCTBIO BBITOPAHUS YIJIEPOa MO X0y TPOTYBKH.

Cucrema aBTOMAaTHYE€CKOTO KOHTPOJS M YIPaBIEHUS ra300TBOJOM IUIaBUIbHBIX
ra3oB C LEJIbI0 CHIDKEHHUS AJIEKTPUYECKOM MOIIIHOCTH MOTPEOICHHOI PU 3TOM.
Cucrema aBTOMaTUYECKOTO HEMPEPHIBHOTO KOHTPOJIA TEMIEpaTyphl MeTauia u
CoJepKaHUE YIVIEpoJa B METaule M MCHOJIb30BAaHUE O3THUX MapaMeTpoB IS
MPOTHO3UPOBAHUS OKUCIICHUS ITPOLIECCA ITPOAYBKH KHUCIOPOIOM.
ODyHKIIMOHATBHAS CXE€Ma aBTOMATHYECKOTO KOHTPOJS M YIPABJICHHS padOTOU




CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

MHKCEPHOT'O OTAEJICHNS CTAJICIIIIABUIILHOTO IIPOU3BOACTBA.

QOyHKIMOHAIbHAS CXEMa aBTOMATUYECKOIO KOHTPOJIS M YIPABICHUS MTPOLIECCOM
BBIIUIABKY CTAJIU B 1YTOBBIX CTAJICIIJIABUIIBHBIX MT€Yax

Cucrema aBTOMaTUYECKON ONTUMM3ALUN YIIPABICHUE SHEPIETUUECKUM PEKUMOM
JJIEKTPOAYTOBOM IUIABKM C LEJIbI0 JOCTHKEHHMS MAaKCUMAaJIbHO BO3MOXKHOU
MPOU3BOAUTEIIBHOCTHU TIEYH.

@yHKIMOHAIbHAS CXEMa KOHTPOJISI MU aBTOMAaTHYECKOI'O YIIPABIEHHUS IPOLIECCO
JOBOJKU CTanu B arperare neub-koi (AKIT).

Cucrema ABTOMAaTUYECKON ONTUMU3ALNHI YIPABJICHUS IIPOLIECCOM
ANEKTPONOTPEOICHUS C LENbI0 JOCTH)KEHUS MaKCHUMaJIbHOTO BpPEMEHH pPadOThI
AKII nox Tokom ( MUHUMaJIbHOE BpEMs OTPAOOTKH).

@yHKIHOHAIbHAS CXEMa aBTOMATHYECKOTO KOHTPOJIS U YIpPaBIEHUS IPOLIECCOM
BAKYYMHUPOBAHHs CTAJIM HA YCTAHOBKE LUPKYJISIPHOTO THIIA.

Cucrema aBTOMAaTHMYECKOIO 3KCTPEMAIbHO-ONTHUMU3UPOBAHHOTO YIPaBJICHHUS
MPOLIECCOM  LHPKYJISIPHOTO  BaKyyMHPOBAaHMS C  ILEJIBbK  JOCTHKEHUS
MaKCHUMaJIbHO-BO3MOKHOM ITPOU3BOAUTEILHOCTH IIPOLIECCa.

@yHKIMOHAIbHAS CXE€Ma aBTOMAaTHYECKOTO KOHTPOJIS U YIPaBIEHUS IPOLECCOM
HEMpepbIBHON pa3nuBku ctanu Ha MHJI3.

Cucrema  aBTOMAaTU3MPOBAHHOIO  YIpPaBJIEHHS  MPOLECCOM  Pa3IUBKH,
o0ecreynBaomas MUHUMHU3AIUIO TEPMUUYECKHX HAINpPSDKEHUH B 3aroTOBKE IS
TTOBBIIICHUS KAYECTBA 34 CUET CHUKEHUS CIIOMIHOCTH CTPYKTYPBI CIUTKA.
@DYHKIMOHAIBHBIE CXEMBl aBTOMATUYECKOTO KOHTPOJS M YNPABJIECHHS HAarpeBOM
MeTaJula B Ie4ax KAMEPHOI'O THUIIA.

OcoOeHHOCTH ~ HEProcOEeperaruero  KCHEPUMEHTAIBHO-ONTUMHU3HPYIOLIETO
YIPABJICHMS TEIUIOBBIM PEKMMOM HarpeBa B Ile4ax KaMEepHOIro THIIA.
@DyHKIMOHAIbHAS CX€Ma aBTOMATUYECKOTO KOHTPOJSA U YNPaBIECHMS TEMJIOBBIM
PEXUMOM B IIe4ax MPOXOAHOTO TUIA MPHU HarpeBe HENPEPBIBHOIMUTBIX 3arOTOBOK.
CucreMsl 3KCTpeMabHO- ONTHUMHU3UPYIOIIETO YINPABICHUS TEIUIOBBIM PEXUMOM,
MIPOIIECCOM CKUTaHUS TOIUIMBA W Ta30JMHAMHYECKUMHU PEKHMAMM NP HArpeBe




CtpyKTypHBII

AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHoyHbIe CpeaCcCTBa
KOMIIETEHIIUH
HETPEPHIBHOJIUTHIX 3aTOTOBOK.
40. Cucrembl HpPOTHO3UPOBAHMS MApPAMETPOB IIpollecca HarpeBa IpH pealu3aluu
ONTHUMU3UPOBAHHOTO SHEPTOCOEPETaAIONIEro aBTOMATU3UPOBAHHOTO YIIPABICHUS B
HECTAIIMOHAPHBIX YCIOBUSAX pabOTHI.
YmMmers c UCIIOJIb30BAHUEM 1. Tlo oKcnepuMEHTAIbHBIM JaHHBIM, MPEICTABICHHBIM IIOCIIE KOPPEKIIHUH,

CHEIHUATM3UPOBAHHOTO  TIPOTPAMMHOTO
obecrieueHus (METO/a  HAWMEHBIIHUX
KBaJ[PaTOB) paccUYMTHIBATh
TEOPETUYECKYI0  JIMHHUIO  PErpeccuu
(cTaTHYECKYI0 ~ XapaKTEPUCTUKY)  I10
SKCIICPUMCHTAJIBHBIM HWJIM PaCYCTHBIM

JTaHHBIM JUTSL MOCIIEAYIOLIETO
WCIIOJIb30BAaHUS TPU MaTEMaTHYECKOM
MOJICJIUPOBAHUU CUCTEMEBI

ABTOMATHUYECKOTO YIIPABJICHUS;
C  HUCMOJb30BAaHUEM  MPOTrPAMMHOIO
o0ecreyeHnss pPacCuuTaTh TPACKTOPHUIO
WHEPIIMOHHOTO 3BEHA C 3ama3bIBaHUEeM
0o0BbEeKTa yNpaBJIeHHUS Ha  BXOJIHOU
CUTHaJ Jr000W (OpMBI BO BPEMEHHU C
UCIOJIb30BaHUEM MeTo/1a Difepa;

C  WCIONB30BAHMEM  CIICIHATBHOTO
IPOTPaAMMHOTO obecrieueHus
OCYILIECTBUTh pacueT MEePeXOAHbIX H
MOWCKOBBIX ~PEKUMOB B  CHCTEMax
aBTOMATHYECKOW  cTaOmnm3anuu |
IKCTPEMAITBHO- ONITUMHU3UPYIOIIETO
yIpaBJIeHUS TEXHOJIOTUYECKUM
POILIECCOM MIPOMBITITIEHHOTO

IIOJIyYUTh YPAaBHEHHE CTATUYECKOW XapaKTEPUCTHKU aBTOMAaTU3HPOBAHHOIO

nporecca B KOOpAMHATAX «yTIpaBJISIoLIee BO3JIEHCTBHE, -
«aBTOMAaTHU3UPOBaHHEIN mapameTp» Y=f(X);
Y (1)

X(7)

2. Hcnonb3ys meron Jinepa, paccyuTaTh TPACKTOPUIO M3MEHEHUS BBIXOIHOTO
MapaMeTpa MHEPLHOHHOrO Mpoliecca KaK PEakiUi0 Ha CIy4YaillHbI BXOJHOMH
yIpaBIsIoONIUit 3agaromuii curaai X(t).




CtpyKTypHBII

DJIEMEHT [Tnanupyemblie pe3ysbTaThl 00yICHHS OueHOYHbIE CpEeACTBA
KOMIICTCHITUH

MPOU3BOACTBA (Ha npuMepax X(1) NY(T)
METaJUTypTHUeCKOro);

— CHHTE3UpOBaTh (pa3zpaboTtatp)
CTPYKTYpPHBIE CXEMBI cucTeMa
aBTOMaTHYCCKOU cTaduIM3aInu
TEXHOJIOTHYCCKUX MapaMeTpoB c
WCIIOJIb30BAHMEM  THIIOBBIX  3aKOHOB Y(T) X(1)
yIpaBJICHUS WHEPLUHOHHBIMHU Y
MPOIECCaMHU C 3aIa3/IbIBAHUEM;

— paspabaThIBaTh u IIPEICTABIIATE Xu T
rpaduyecku CTPYKTYpPHBIE CXEMEI
aBTOMATHYSCKOTO 3. PaccuurtaTh TpaeKTOpPHIO MOMCKOBOTO Ipoliecca B CHUCTEME JKCTPEeMalIbHOW
SKCTPEMAITLHO-ONTHMHU3UPYIOIIETO ONTHMM3ALMK YOPABICHHUS [0 METOAY 3allOMHHAHUS DJKCTpeMyma JUIs
yIpaBIeHUS TEXHOIOTHUYECKUM MHEPLMOHHOTO IIpolecca C IOCTOSHHOW BpeMeHM Ty=5C npu H3BECTHOU
IpOLECCOM B COOTBETCTBUH € cratuueckoi xapakrepuctuke Y=F(X)
HCIIOJIb30BAaHHEM ITOMCKOBBIM METOAOM Y(T)N Z(T)
C TmosicHeHHeM (QYHKIMH  KaXJ0ro Yimax
3JIEMEHTA CUCTEMBI;

— NOpaBUIBHO BBIOpATH THII
MaTeMaTH4IeCKOMH MOJICIIN
aBTOMaTU3UPYEMOIO rpouecca B
COOTBETCTBUH c HCTIOJIb3yEMbIM
TEXHUYECKUMH CPEIACTBAMU KOHTPOJIA U
yIpaBJICHUS Hu KBaTMUKAITIT N
IepcoHana; <

— CHHTE3UPOBAThH MaTeMaTHICCKHUE X(r)
MOOCIIH npouecca yIpaBJICHUS
TEXHOJTOTHYECKHMH  IPOLECCAMH 1 4. CocTaBUTh MAaTEMaTHYECKYIO MOJIEIIb 10 33JJaHHOM CTpyKTypHOU cxeme CAY

OCYHICCTBIATE 110 MOJACIISIM  pacyeT




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

MEePEXOIHBIX U MOUCKOBBIX MPOIECCOB B
pa3paboTaHHBIX KOHTYpax
ABTOMATHUYECKOTO yIpaBiIeHUS B
YCIIOBUSX UCTOJIb30BAHUS COBPEMEHHBIX
MHUKPOIPOILIECCOPHBIX TEXHOJIOTUYECKUX
CPEICTB;

Xt |* Y 1 2 1 Z(1)
< Tesp +1 ,p+1

3C1 z Z3(7T)
PO
P [TH-perynsarop
3CH AZ=Z3(1)-f(1)
G(t) ~||n— AU uir) | Kp(Tsp+1)| €
h AG
1, TaPtl |7 e

UM Up(T)

5. CocTaBUTh CTPYKTYpHYIO CXE€My KOHTypa 3KCTPEMaJbHOIO YIpaBJICHHUS

HHCPLHUOHHBIM  IMPOHCCCOM, CTATUUCCKAsA XapaKTCPHUCTHUKA KOTOPOro H
MOCTOAHHAs BPEMCHH U3BCCTHHI. BH6paTB MCTO/] ITOUCKA DKCTpEMYyMa.

CocTaBUTh MaTeMaTUYECKYIO MO/JIETb KOHTYypa
AKCTPEMATTbHO-ONTUMH3UPYIOIIETO  HYHEProoOECIeUNBAIONIET0  YIIPABICHUS
MPOIIECCOM CHKUTAHMsI TOTUTHBA B paboueM MPOCTPAHCTBE HArpEeBaTEIbHOM MeUn
IIPY UCIIOJBb30BAHUHU METO/A MTOUCKA MO 3aIIOMUHAHUIO SKCTPEMYMA.
CocTaBUTh ~ MaTeMaTHYECKyH)  MOJENh  KOHTYpa, CTaOWUJIU3UPYIOUIETO
TEMIEPATypHBI mapaMeTp O0O0beKTa: TeMIepaTypbl CTEHBI Ipoliecca
KPUCTAJUTU3AIMOHHOTO OT)KUTa aBTOMOOWIHHOTO JINCTA B KOJIMAKOBBIX TIeYax ¢
BOJIOPOJTHOM 3aIIUTON aTMOC(hEpHI.




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

10.

ras

BO31yX

.tCT db

CocraBuTh MaTeMaTUYECKYIO MOJIETb KOHTYypa
AKCTPEMAIBHO-ONTUMHU3UPYIOLLETO YIIPABICHUS IPOLIECCOM CKUTAaHUS TOILIIMBA
B pabodeM MpOCTPaHCTBE MPOMBINIJIEHHON MY B COOTBETCTBUU C OOBEKTOM
yIOpaBlIeHUsT Tpollecca CHKUTaHus TOIUIMBAa 1O TeMIeparype padbodero
MPOCTPAHCTBA MCIOJB3YSd METOJ 3allOMHUHAHUIO CKOPOCTH H3MEHEHUS
ONTUMU3UPYEMOTO ITapamMeTpa.

ras

BO3yX

CuHTe3UpoBaTh MaTEMATHUYECKYI0 MOJENb CTaOWUIM3UPYIOLIETO KOHTYypa
YIPaABJICHUS] TEMIEPATYpPOMl TOpSYEro NYThsl JOMEHHOW IMEYd MPHU YCIOBUSX
ucnosp3oBanus tunosoro U /I-perynsaropa.

CocTaBUTh MaTEMATHYECKYIO MOJIETh AKCTPEMaTbHO-ONTUMHU3ZHPYIOIIETO
yIpaBIeHUS YBIAKHEHUEM arlioMepallMOHHON MIUXTHI C LETbI0 00ecTeueHus
MAaKCUMaJIbHOM NPOW3BOJMUTEIBHOCTH arjonporecca C HCIOJIb30BAaHHEM




CtpyKTypHBII

3JIEMEHT [Tnanupyemblie pe3ysbTaThl 00yICHHS OrneHoOYHBIC CpPEICTBA
KOMIIETEHIINHT
JUCKPETHOTO THIIA CUCTEM.
11. CocTaBuUTh CTPYKTYpHYIO CXEMY JBYXKOHTYPHOM CHCTEMbI aBTOMAaTHECKOTO
yIpaBICHUS 51 IKCTPEMATEHO-ONTHMH3UPYIOIIETO yIpaBICHUS
TEXHOJIOTHYECKUM ITPOIIECCOM ITPOMBIIIUICHHOTO IMPOU3BOJICTBA.
12. Onpenenute Hanbonee >PPEeKTUBHBIN cOCOO aBTOMATUYECKOTO YIPABICHUS
TEXHOJIOTHYECKUM MPOIECCOM IT0 H3BECTHON CTAaTHYECKOW XapaKTEPUCTHKE JIJIst
pa3HBIX CIIy4acB:
a) 0) B)
X Y
y = f(x) y = f(x)
X
13. BoiOpate 00OCHOBaHHO HamOoJee MPUTOAHYI0 MaTEeMAaTHUECKYyI MOJIENb
ABTOMATHYECKOTO MPOIlecca U3 HUKE MPETI0KESHHBIX
a. JlerepMuHHpOBaHHASI MOJCITH
b. DkcrnepuMeHTaIbHO-CTATHCTUYECKHI THIT
€. JuHamuyeckast MOACIb
Bnaners HaBBIKAMHM  NPOEKTHpOBaHUS  cucteM | [Ipumeprbie membi Kypcoewvix npoekmog no meme «Aemomamusayus mexnoa02uiecKux

ABTOMATUYECKOTO yIpaBJICHHUS
TEXHOJIOTUICCKIUMH u
MPOU3BOJICTBEHHBIMU ~ TIPOIECCAMH B
MIPOMBIITUICHHBIX obmacTsx

(PerMYIECTBEHHO METaJTyprUYecKuX

npouyeccoeé u np0u3eodcm 8)

Al"J'lOMepa].[I/IOHH()e IMPOMU3BOJACTBO

1. ABTOMaTI/I?;aI_[I/ISI TEXHOJIOTMYCCKOIo nmpouecca B oAroTOBUTCILHOM OTACJICHUH.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

o0acTsx);

HABbIKAMU CO3JIaHUS alITOPUTMHYECKOTO
MIpOrpaMMHOTO oOecrieueHruss padoThI
ACY TII u ACVYII ¢ ucnonbp3oBaHueM
MUKPOIIPOIIECCOPHBIX KOHTPOJUIEPOB U
MPOMBIIUICHHBIX DBM;

METOJUKON CHHTE3a MaTeMaTU4YECKOM

MOJEIU aBTOMAaTHU3UPOBAHHOIO
YIIPABJICHUS TEXHOJIOTMYECKOI0
napamerpa JUTS OCYLIECTBICHUS
MaTEeMaTU4YeCKOro MOJAEIUPOBAHMS;

METOAUKON OIpeEICHUS

PAlMOHAIBHBIX U HAWIYYIIUX 3HAYCHUHN
MapaMeTpoB JTMHAMUYECKON HACTPONKH

PETYJINPYOIUX YCTPOUCTB o
JUHAMUYECKUM TapaMeTpaM OObeKTa
yIpaBJIEHUS;

HaBBIKAMHU MaTeMaTH4eCKOT o
MOJIETTUPOBAHUS paboThI

CHUHTE3MPOBAHHBIX B IMPOEKTHPOBAHUU
KOHTYpPOB  yIpaBJIEHUS C  LEIbIO
ONEpPaTUBHOTO YCTPAaHEHHsS OLIMOOK B
ITOPUTMUYECKOM 00€ECIICUEHNH;

Crert. Yacts. OniTuMu3anus yupasieHUs MPOIEeCCOM APOOICHHS MaTepUaoB ¢
OEJIbIO JOCTHXCHUA MaKCUMAJIbHO BO3MOKHOM MMPONU3BOAUTCIIBHOCTH.

2. ABromaruzamus TEXHOJOTHYECKOTO IIpoIecca CIICKaHWs arjioMepara B
YCIOBUSIX OAO «MMK». Cnen. Yacts. ABTOMaTH3anus IMpoiecca
PEeryJIMpoBaHUsl CKOPOCTHU aIJIOJNEHTHI MO 3aKOHYEHHOCTH POIecca CIIEKaHusI.

3. ABromaruzanus TEXHOJOTHMYECKOTO TMpoIecca CICKaHWs arioMepara B
yenoBusix amiopadbpuku Nel OAO «MMK». Coeu. Yacts. OnTumuzaius
VOPaBJICHHUS TMPOIECCOM YBIAKHEHHS IIUXTHI C IEJbI0 00ecCredeHus
MaKCHUMAaJIbHOW MPOU3BOAUTEIILHOCTH arJIOMAIIIMHEI.

4. Apromaruzaiys TEXHOJOTHYECKOTO W TEIUIOBOIO PEKHMMA arjOMalluHbI s
criekanusi muThl B ycnoBusix OAO «MMKy. Cnen. Yacts. Onrummzarus
mporecca J00aBKM KOKCHKA aroOIIUXTy C IENbI0 JOCTH)KEHHS BO3MOXKHOU
MIPOU3BOIUTENLHOCTH aIJIOMAIIMHBI.

5. ABToMaru3amusi TEXHOJIOTHUYECKOTO M TEIUIOBOTO peXUMa arjioMallliHbl B
ycIoBHAX amiomepanroHHoro npousBojactea OAO «MMKy. Cnen. Yacts
OnTuMuzarust mporecca J00aBKM TEXHOJOTHYECKOTO TOIUIMBA (KOKCHKA) C
LEJIbI0 IOCTH)KEHUS TPOYHOCTH TOTOBOTO ariioMepara.

Koxcoxumuueckoe MMpOoUu3BOACTBO

1. ABromaru3anus TEIJIOBOTO U TEXHOJIOTHYECKOTO peXMMa KOKCOBOM Oarapeu B
ycnoBusix OAO «MMK». Cneu. Yacte. Pa3zpaboTtarh aBTOMaTH3MpPOBaHHYIO
CUCTEMY KOHTPOJS M YIPABICHMS TEIUIOBBIM pEXHMOM KaMep KOKCOBOM
Oarapem.

2. ABTOMaTH3alUs TEXHOJIOTHYECKOTO PeKUMa padOThl OCH30JBHOTO OTIACIICHUS
kokcoxumuueckoro npousoactBa OAO «MMKy. Cnen. Yacts. Ontumuzanus




CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

nporiecca BbIICICHUS O€H30Jla ¢ IENbI0  JOCTH)KCHHS MaKCHMaJbHO
BO3MOKHOI'O BBIX0Aa OeH30J1a.

ABTOMaTH3alusi ~ TEXHOJOTHYECKOTO  Mpollecca  YIIIEMOArOTOBUTEIHHOTO
oTneneHus Kokcoxummuueckoro mpousBoiactBa OAO «MMKy». Cnen. Yacts.
OnTtumuzanus nporecca ApoOJIeHHs] KaMEHHOTO YIS C IENblo oOecreueHus
MaKCUMAaJIbHO BO3MOXXHOU MTPOU3BOAUTEIHHOCTH APOOUTILHON YCTAHOBKH.

I[OMCHHOQ IPpOU3BOACTBO

1.

ABTOMaTH3aIys TeIIOBOTO M TEXHOJIOTMYECKOTO pekumMa JoMeHHOoM neun Nel0
OAO «MMK». Cneu. Yactb. ABTOMATUYECKHII KOHTPOJb U YIpaBICHUE
[IMXTOIOIAueH M 3arpy3KOU MIUXTHI C UCIIOIB30BAHUEM CHCTEMBI O€3KOHYCOBOM
3arpy3KH.

ABTOMarHu3alus TEIVIOBOIO U TEXHOJIOTMYECKOTO0 PEKUMA JOMEHHOM IE€Yd B
ycnoBusix OAO «MMKy». Crnen. Yacte. Ontumuzanusi mporecca Mojaadu
MIPUPOIHOTO Ta3a ¢ MEeIbI0 YMEHBIIIEHUS pacxojia KoKca.

ABTOMaTH3aIysg TEXHOJOTUYECKOTO PEKMMa BBITIJIABKM YyT'yHa B JIOMEHHOM
neun B ycaoBusix OAO «MMK». Cnen. Yacts. OnTuMu3anus COOTHOLICHUS
Pacxo/ioB MPHUPOTHOTO ra3a U TEXHUUECKOTO KUCIOPOo/a C IeIbio o0ecreueHus
MaKCHUMaJIbHO BO3MOKHOM MPOU3BOAUTEIILHOCTA TJOMEHHOM TTEYH.

ABTOMaTH3alus TEIUIOBOIO pPEXUMa BO3AyXOHArpeBaTels AOMaHHOW Ieud B
ycnoBusix OAO «MMKy». Cnen. Yacts. OnTumu3anus TEIJIOBOIO peKuMa
BO3/lyXOHAarpepareiss C 1ejblo 0o0ecrneueHus: MaKCUMajJbHO BO3MOXKHOU
aKKyMYJISLIMM TEIUIA 3a IEPHOJ HarpeBa.

ABTOMarH3aIysa TEIMJIOBOTO PEeXMMa BO3IyXOHArpeBaress JOMEHHOW Teud B
ycanoBusix OAO «MMK»y. Cren. Yacts. OnTuMusaiust ynpaBieHHs IPOLIECCOM




CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

CX)KUTI'aHus TOIUIMBA B IIEPHUOJ HArpeBa C LCJIbIO JOCTHUKCHHA MAKCUMAJILHO
BO3MO)KHOH CKOPOCTH Harpepa KyIoja J0 331aHHOH TeMIIepaTyphl.

KHCJ’IOPOHHO-KOHBepTepHOC MMpou3BOACTBO

1.

ABTOMAaTH3aI|sl TEIUIOBOIO M TEXHOJIOIMYECKOTO PEKUMA BBIIJIABKU CTaIM B
yenoBusix KKI[ OAO «MMK». Cpen. Yacte. VYmpaBieHue mpoleccom,
o0ecrieynBaroliee MpeJOTBPALICHHE M HEAONYyIIeHUEe BBIOPOCOB paciuiaBa U
111aKa U3 KOHBepTepa.

ABTOMaTH3aIMg TEXHOJIOTUYECKOTO ITPOIIeCcCa BHITUIABKU CTANIM B KUCIIOPOIHOM
koHBeprope B ycioBusix OAO «MMKy». Cneu. Yacte. [IpornosupoBanue
TEKYILEro CO/AEpkKaHMs yIliepoda B HpoLEecce KOHBEPTEPHOW IUIaBKU (110
aHAIN3y OTXOMAIINX KOHBEPTEPHBIX T'a30B).

ABTOMAaTH3aIMs TEXHOJIOTHYECKOTO Mpoliecca BhIMJIABKU CTAJIH B KMCIOPOIHOM
koHBepTope B ycinoBusix OAO «MMK». Cnen. Yacts. Pa3paborars cucremy
HEMPEPHIBHOIO PACYETHOTO OIpEeNIeNIeHUsl TeMIIepaTypbl CTald B Ipolecce
KOHBEPTEPHOM IIaBKH.

HpOI/l3B0)ICTBO CTaJIM B JJIEKTPOAYI'OBLIX IMeYax

1.

2.

ABTOMaru3aius TEXHOJOrudeckoro mporecca BoiwiaBku crtamu B JICII
nepeMeHHoOro Toka B ycinoBusax OAO «MMK»y». Cneu. Yacts. Pazpaborars
CHUCTEMY HEMPEPhIBHOTO PACYETHOTO OMpPEACIICHUs] TEeMIEepaTyphl CTalld B
Mpo1uecce KOHBEPTEPHOI TIIIaBKHU.

ABTOMarHM3alisg  TEXHOJIOTHYECKOTO  MpOIlecca  BBIJIABKM  CTald B
AIIEKTPOAYroBOM meun nepemeHHoro toka B ycioBusx JCIIL OAO «MMKy.
Cren. Yacte. OnTuMu3aIius S HEPreTHIECKOTO PeKUMa JIEKTPOTYTOBOH IJIaBKU
C 1eJbI0 JOCTI)KEHHS] MUHHUMAJIBHOTO YIAEIBHOTO pacxoja 3JEKTPUUYECKOU




CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

SHEpPrHuHu.

3. ABTOMaru3anys TEeXHOJIOTHYEeCcKoro mpouecca BbimiaBku cramu B JICII-180 B

ycnoBusix ICIIL OAO «MMKy. Crnen. Hacte. OnTuMu3anust 3HepreTuyeCcKoro
pexuma JICII-180 ¢ wmenpio JOCTHXKEHUS MHUHHUMAJIbHOW ce0eCTOMMOCTH
BEIIIJIABJIIEMOU CTaIH.

4. ABromaruzauus TEIoBoro u rexHojoruueckoro pexxuma J[CII-180 B ycnoBusix

OAO «MMK». Cpeu. Yacte. ABTOMAaTHYECKOE YIPABICHUE TEIIOBBIM
pexxumom J[CIT-180 ¢ umcnonb3oBaHueM HH(DOpPMAIMM O KOCBEHHOM METOJE
pacdera TeKyIler TeMIIepaTypsbl KUIKOW CTAIIN.

JloBoJKa CTa/ 1M B YCTAHOBKAX BHeNe4HO#l 00padoTKu

1. AmromMaruzanus TEIUIOBOTO M TEXHOJOTUYECKOTO PEKHUMa B arperare J0BOJIKH
cramu (AZIC) B ycnoBusix KKI[ OAO «MMK». Cnen. Yacts. ABTOMaTu3amnus
mporecca JIO3UPOBAaHUS TOJMAUYM  IUIAKOOOpa3yIoluX, JIETHPYIOUIUX U
PACKHCIIIONINX MaTepUAaJIOB.

2. ABromMaru3anus TEXHOJOTHYECKOTO pEeXHMMa JOBOJAKM CTajld B arperare
neub-koBII (AIIK) B ycmoBusax KKII OAO «MMKy. Cnen. Yacts.
OnTuMu3aIus YHEPreTUIECKOTO PEeKMUMA JOBOAKU CTAJH C IEJIbI0 00ecTIeueHus
MakcuMasbHOU npoun3BonuTenbHocTy ATTK.

3. ABTOMaTI/BaLII/I}I TEXHOJIOTUYCCKOI0 M TCIJIOBOI'O PCKHUMOB JOBOAKU CTAJIM B

ATIIK KKI[ OAO «MMK». Crnen. Yacts. ABTOMaTH3MPOBAHHOE YIPABIICHHUE
TEIJIOBBIM ~ PEKMMOM HAarpeBa MeTajyla C HCHOJIb30BAHHUEM CHUCTEMBI
HEIPEPHIBHOTO TEKYIIET0 KOHTPOJI TEMIIepaTypbl MeTaslia.

4. ABromaruzaius TEXHOJIOTHYECKOTO PeXHUMa MpoIiecca BaKyyMUPOBAHMS CTAITN

B YCTAHOBKAaX IMOPIHHOHHOI'0 BAKYYMHUPOBAHUA. CHCL[. Yacth. ABTOMaTH4eCcKOE




CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

yIpaBJIEHUS MPOILECCOM BaKyyMHPOBAaHHUSI C HCIIOJIb30BaHHE HH(DOpMAIMH O
TEKYILEM COJECPKAHUU I'a30B B METAJLIE.

5. ABTOMaTH3aIys TEXHOJIOTMYECKOr0 peXXUMa Ipoliecca BAaKyyMpOBAaHHUs CTAJIU B
ycraHoBke wmupkyiasipHoro tumna OCIIL[ OAO «MMK». Croen. Yacts.
OntuMuzanus ynpaBJIEHUS pacxXoioM TPaHCHOPTUPYIOILIEro rasa (aprosa) c
LEJIBIO JOCTH)KEHHSI MAKCUMaJIbHON MPOU3BOAUTEILHON YCTaHOBKH.

6. ABTOMaru3anus TEXHOJIOIMYECKOIo IIpoliecca BaKyMHUpPOBAaHHS CTajld B
ycraHoBke HupkyaspHoro tuna B ycnoBusax KKI[ OAO «MMK». Cnen. YacTs.
Pa3zpaGotarh aBTOMAarM3MpPOBAaHHYKD CHCTEMY OINpENEIEeHUs OKOHYaHMs
Ipolecca BaKyyMUPOBaHUS IIPU JOCTHKEHUU 3aJJaHHOT'O COJIEpKaHUs yIiepoaa
B MeTajule (110 aHAIU3Y OTXOASIIUX T'a30B).

PazauBka crajau ua MHJI3

2. ABTOMaTH3alUs TEXHOJOTHYECKOTO TpOIecca Pa3jMBKUA CTAM Ha CISIOOBBIC
3arotroBku B ycioBusax KKI[ OAO «MMKy». Cnen. Yacte. ABTOMarndeckoe
peryaupoBaHHE€ ypOBHEH  MeTa/ula B NPOMEXKYTOYHOM  KOBIIE U
KpHUCTAJJIN3aTope.

3. ABromaruzanus TEXHOJOTHYECKOTO MpoIlecca PasIUBKH CTAJH Ha COPTOBBIC
3arotoBku B ycnoBusix JCIIL OAO «MMK»y». Cneu. Yacts. ABromaruszanus
nporecca oxjaxaeHuss Meraia B 3BO ¢ menpro JOCTHXKEHHS PaBHOMEPHOIO
OXJIQKJCHHMS 3aTOTOBKH.

4. ABTOMaTI/BaI_[I/IH TCXHOJIOTMYCCKOI0 IIponIecca pas3jivBKHU CTaJId Ha MHIJI3 B

yenoBusix KK OAO «MMK». Cren. Yactb. ABTOMaru3npoBaHHasl cUCTEMaA
YIIPABJICHHUS] CKOPOCTBIO PA3JIMBKU B 3aBUCUMOCTU OT TEMIIEPATYpPHI CTald B
POMEKYTOYHOM KOBIIE M MapKU pa3iuBaeMod cTaiu (Hampumep,




CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

TpaHchopmMaTopHoOii).

IIpoxaTHoe NPOU3BOACTBO

1.

ABTOMaTH3aIys TEIJIOBOTO PEXUMa METOAMYECKUX TeUei B YCIOBMSIX CTaHA
2500 OAO «MMK». Conen. Yacte. OnTumu3auus yOpaBJI€HUs HPOLIECCOM
CXKUTAHUS TOIUJIMBA C LETBI0 JOCTHKCHHUS MAKCUMAJIbHO BO3MOXHOM CKOPOCTH
HarpeBa MeTaJiia.

ABTOMaTH3alKs TEIIOBOIO peXUMa MPU HarpeBe MeTrasa B nedax crana 2000
OAO «MMK». Cnen. Yacts. OnTuMu3anus ynpasieHUs! IPOLECCOM CKUTaHUs
TOIUIMBA B 30HAX HArpeBa C IeJIbI0 MUHUMHU3AIMHU 3aTpaT TOTUIMBA Ha HArpeB.

ABTOMaTH3aIUsl TEIJIOBOTO PEKMMa METOIWYECKUX TedYeil COPTOBOro CTaHa
OAO «MMK» (mo BeIOOpYy). Cmen. Yactb. ABTOMaruueckas cucTeMa
KOPPEKIIUU TEIUIOBOTO  peXMMa TeYd TP HU3MEHEHUH  TeKyIleh
MPOU3BOAUTEIHLHOCTH CTaHA.

ABTOMaTH3a1Ms TEIUIOBOIO PEXKMMa HarpeBarenpHbIX nedel crtana 2500 OAO
«MMK». Cren. Yactb. ABTOMaruyeckas cHucCT€Ma IPOTHO3UPOBAHUS H
KOPPEKIINH OOIIETr0 HarpeBa KaXKJ0i MmogaBaeMoil 3arOTOBKH.

ABTOMarHM3alnus TEIVIOBOTO peXMMa MPU HArpeBe MeTajula B METOAUYECKHX
negax craga 2000 OAO «MMKy. Cmen. Yacte. ABTOMarHueckass CHCTEMa
MPOTHO3MPOBAHMUS ¥ KOPPEKIMH OOIIEro BPEeMEHH HarpeBa KaKIHKOH
IM0JIaBa€MOM 3arOTOBKH.

ABTOMaTH3alusl TEIJIOBOTO pEKMMa CBETJIOr0 OTKUIra MeTajula B I4ax
KOJITaKoBOTO TUMa JucronpokarHoro uexa JII-5 OAO «MMK». Cneun. HacTts.
ABTOMaTHYECKasi CUCTEMA PETYITHPOBAHMS TEMIIEPATYPhl OTXKUTAEMOro MeTaIa




CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

C Y4€TOM AMHAMHKHU KOJIITAaKOBOH U CTeHHOBOfI TCpMOIIap.

7. ABTOMaTH3aIys TEIJIOBOTO PeKMMa B 30HaX HarpeBa OamenHoi meun AI'HL]
nexa nokpeiTuii OAO «MMK». Cnen. Yactb. ABTOMAaTU3MpPOBaHHAS CHCTEMaA
BKJIFOUEHHUSI TOPEJIOK C LIETBI0 TTOJYUYEHUs CTaOMIIM3AI[UU TEMITEPaTypPhl MOJIO0CHI
Ha BBIXOJIC M3 y4acTKa HarpeBa M OOECIEUEHUS] COXPAHHOCTH pPaJAHAlMOHHBIX

TpYyO.

ConyTcTBYIOIIHE POU3BOACTBA

1. AmromMaruzanms TEIJIOBOrO pexuma mnaporeHeparopa (koria) TOL[ OAO
«MMK» . Cnen. Yactb. ABTOMaru3upoOBaHHAs CHCTEMa KOPPEKIIUU TEIIOBOTO
peKHMa IaporeHeparopa TpH HW3MEHEHHHM KOJIMYECTBAa BbIpabaThIBaGMOM
AIIEKTPOIHEPTUH.

2. ABTOmMaruzanys  TEMJIOBOTO  peXUMa  PACHBbUIMTENBHOTO  CyLIWJ  JUIs
IIPUTOTOBIIEHUSI TPAaHYIMPOBaHHBIX IIIJIakooOpasyromux cmeceil. Cren. YacTs.
ABTOMaTH3a1Ms TEMIIEPATYPHOTO PEXUMa U YIIPABIECHUE MPOLIECCOM CKUTaHUS
TOIIMBA JJIS OJyYEHHS 3aJaHHOTO KOJIMYECTBA CMECEH.

3. ABTOMaru3anMs TEIJIOBOTO PEKHUMa TMedel IS CYHIKM U OT)KUra HW3JeNui
oraeynopuoro mpousBosctBa OAO «MMKy». Cren. Yactb. ABromaruzaius
TEIUIOBOTO pEeXHMMa Te4Yell ¢ IeNbl0 JOCTKEHHS TpeOdyeMoro KavyecTBa
OTHEYTOPHBIX U3/EIUN.

OO0mas ueab 3a1aHNS U COACPKAHUE KYPCOBOIO NMPOEKTA MO AMCHMIIIMHA
«ABTOMATH3AaIIHS1 TEXHOJIOTHYECKHX NMPOLECCOB U NMPOU3BOACTB (METAJIyPIrUsi»:

1. KpaTxoe OMMCAaHUE AaBTOMATU3UPYEMOI'O TCEXHOJOTHMYCCKOTO IIpomecca u
YCTPOﬁCTBO TCXHOJIOTHYCCKOI'0  arperara Kak 00BEKTOB YIIpaBJICHHA,




CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

KPUTUYECKHUI aHAIN3 CYLIECTBYIOIINX CIIOCOOOB aBTOMAaTHUYECKOTO YIIPABICHHUS
TEXHOJIOTMUYECKUX IIPOLIECCOB.

2. HaGop ucxomgHoii mH(pOpMaIMK, CTaTHUYECKUX MTAHHBIX, PacyeT CTaTHYeCKOM

XapaKTCPpUCTUKHU ITpoHecCcCa, Mo 3KCICPUMCHTAJIbHBIM HJIM paCYCTHBIM JaHHBIM
COCTaBJICHUC (1)YHKI_II/IOHaJ'IBHO CTPYKTypHOﬁ CHUCTCMblI ABTOMAaTrHM4CCKOI'O
yYHpaBJICHUA TCXHOJIOT'MYCCKHUM PO ECCOM.

3. CI/IHTCSI/IpOBaHI/Ie MaTeMaTUYeCKOM MOACIM TEXHOIOTHYECKOro mponccca,

BbIOOP TEXHUYECKUX CPEICTB KOHTPOJS U YNpPaBICHUS U KOH(UTYPUPOBaHHE
IIPUOPUTETHOTO KOHTYPA YIPABICHUSI U KOHTPOJIA.

4. PacueT mepexolHOro TMpolecca B BHIOPAHHOM TNPUOPUTETHONW KOHTYpeE

YIIPABJIECHHUS C Y4ETOM PYYHOIO KOHTPOJIBHOIO pacuera N0 CHHTE3UPOBAHHOU
paboueil mporpamme.

5. OnTumM3anus napamMeTpoB JUHAMUYECKOM HAaCTPOMKH YIpaBISIOLIEro OJoKa

CHCTEMBI 110 pe3yJbTaTaM HCCIIEI0BaHMsI TIEPEXOAHBIX MPOLIECCOB, TIOKa3arenen
KayecTBa C IeNbI0 BHIOOpa HamIy4mux. MccienoBaHue MOBEACHUSI CUCTEMBI
YIIpaBJICHUA B YCII0BUAX CMCUICHUA CTaTHYECKOH XapPaKTCPUCTUKU
aBTOMAaTU3UPYEMOTO ITpoLecca.

CITOCOOHOCTBIO paBpa6aTLIBaTL MMPOCKTHYIO JOKYMCHTAIIUIO B COOTBCTCTBUU C UMCHOIIIUMHUCA CTAHAApTAMU U TCXHUYCCKUMHU YCIIOBUAMUA (HK'?)

3HaTh

CYIIECTBYIOIIME TEKYIIUE TEXHUYECKUE
pELIeHs IO BOIPOCY aBTOMAaTUYECKOTO
YIIPABJIEHUS] KOHKPETHBIM IIPOLIECCOM;
TEXHUYECKHE BO3MOKHOCTH u
XapaKTEPUCTUKHU IIPEIIaracMbIX CPEJCTB
KOHTPOJIS U YIIPABIICHHUS;

1.

VYcinoBHble 0003HAUEHUSI TEXHOJIOTHYECKUX MapaMEeTPOB U TEXHUYECKHX CPEJICTB
npu rpa@uueckoM MpeJICTaBICHUH KOHTYpPOB U CHCTEM aBTOMAaTHYECKOTO
yIpaBICHUS.

TexHuyeckue OCHOBHBIE XapaKTEpUCTUKHW Hambojee YacTo M IIHPOKO
UCIIOJIB3YEMBIX CPEICTB KOHTPOJISA U YIIPABIICHUS.

TpebGoBaHusl K NPOEKTUPOBAHUIO aBApPUMHBIX CUCTEM CUTHAJIW3ALMU C LEJBIO




CtpyKTypHBII

JJIEMEHT [Tnanupyembie pe3yabTaThl O0yUCHHSI O1eHOYHBIC CPEICTBA

KOMIICTCHITIH
YCIIOBHBIE 0003HaYCHHS BCEX obecrieueHHs pa3BUTHS aBAPUITHBIX CUTHAIM3AIMA K 0€30MIaCHBIM YCIIOBUSAM TPYAQ
UCTIONTB3YEMBIX TEXHOJIOTHIECKHIX TEXHOJIOTHYECKOI0 MEPCOHAIA.
apaMeTPOB M TEXHUYECKUX CPEIICTB MPH CrangaptHele TpeOOBaHUsS ISl M300paKCHUS W TMPEACTABICHUS Pa3paOOTaHHBIX
rpaduuecKoM MpeICcTaBICHUN KOHTYPOB ACY TIL
u CUCTEM aBTOMaTHUYECKOTO [TpyHIMITBI TPEACTABICHUS TPUHIMITUAIBHBIX CXEM CHUTHAIU3allid KOHTYPOB
YIIPaBIICHUS; yIpaBIeHHUS.

YMeTh pa3pabaTbIBaTh CTPYKTYpHBIE, CocCTaBUTh CTPYKTYPHYIO, PYHKIIMOHATBHYIO U MIPUHIIMITHAILHYIO 3JICKTPHUICCKYIO
(GYHKIIMOHATBHBIC W MPUHIUIHAIBHEIC CXeMy KOHTYypa, CTaOWJIM3HMPYIOIIEr0o TEMIEepaTypHbI mMmapamerp oOOBeKTa:
CXEMBI CHCTEM ABTOMATHYECKOTO TEMIIEPATYPhl CTCHBI IMPOIecca KPUCTALUIM3AIMOHHOTO OT)KUTa aBTOMOOMIIEHOTO
yIIpaBICHUS TEXHOJOTUICCKIUMH JIUCTA B KOJIMAKOBBIX MeYaX ¢ BOJAOPOJHON 3alUTON aTMOC(hEepH.
IpoIeCcCaMH;

BO3/IYX

‘t(.‘T db

CocTaBUTh CTPYKTYPHYIO, (PYHKIIMOHAIBHYIO U TPUHIUIHATIBHYIO JIEKTPUUYECKYIO
CXeMy KOHTypa 3KCTPEMalbHO-ONTUMU3UPYIOIIETO YIPABIECHUS MPOLIECCOM
CKWUTaHHMA TOIUIMBA B pabo4yeM MPOCTPAHCTBE TMPOMBIIUICHHOM TIe4u B
COOTBETCTBUU C OOBEKTOM YIIpaBIEHHs Ipollecca CXKUTAHMUSI TOIUIMBA IO
TemIeparype pabodero MpoCTPaHCTBA UCHOJb3YS METO 3allOMHUHAHUIO CKOPOCTH
M3MEHEHHUs ONTHMU3HPYEMOro apaMerpa.




CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OneHouHble CpecTBa
KOMIIETEHIIH

ras

BO31yX
Bnaners — HaBBIKAMH IIPOEKTUPOBAHUS u | BeimonHute rpaduyeckyro 4acTb KypcoBOIO MPOEKTa: pa3paboTaTh CTPYKTYPHYIO CXEMY
paspaboTku CTPYKTYPHBIX, | KOHTYpa PEryJupoBaHus, (PyHKIMOHAIBHYIO CXEMY aBTOMATH3allUU M IMPUHIMITHAIBHYIO

Q)YHKHHOHEIHLHLIX U IIPUHOUIIHAJIBHBIX
CXEM aBTOMATUYCCKOI'0 yIIpaBJICHUS.

SJICKTPHUYCCKYIO CXCMY.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIlUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomMexxyTouHast aTTeCTAINS [0 TUCIUTUINHE «ABTOMATU3AIINS TEXHOJIOTHUECKUX
MIPOIIECCOB U MTPOU3BOJICTBY» BKIIFOYAET TEOPETHUECKHUE BOIPOCHI, TTO3BOJISIONIUE OLICHUTh
YPOBEHBb YCBOSHUS O0YUAIOIUMUCS 3HAHUH, U TPAKTHYECKHUE 33]IaHUS, BBISBISIONINE CTCIICHD
c(hopMUPOBAHHOCTH YMEHHUN U BIIaJIeHUH, IPOBOAUTCS B (hopme 3Kx3ameHa (8 cemectp), 3auera (7
cemecTp) ¥ B (hopMe BBHITTOTHEHHS U 3AIUTHI KyPCOBOTO MPOEKTA.

DK3aMeH I10 ,Z[aHHOﬁ JUCHUIINIMHE ITPOBOAUTCS B YCTHOﬁ (bopMe 10 5K3aMCHAIIMOHHBIM
6I/IJ'IeTaM, Ka)K,I[beI M3 KOTOPBIX BKIKOYACT 2 TECOPCTUUCCKHUX BOIIPOCA U OAHO ITPAKTHUYCCKOC
3aJaHHuC.

Tlokazamenu u Kpumepuu OyeHUBAHUs IK3AMEHA.:

— Ha OLIEHKY «OTJIMYHO» (5 6aju10B) — 00y4aroLuiics JeMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHIIUMN, BCECTOPOHHEE, CUCTEMAaTUYECKOE U IIIyOOKOE 3HaHUE
y4eOHOro MaTepuaia, CBOOOHO BBIOJHAET IPAKTUYECKHE 3aJJaHNs, CBOOOIHO OIEpUPYET
3HaHUSIMH, YMEHUSMU, IPUMEHSET UX B CUTYaLUAX IOBBILIEHHON CII0KHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6ana) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUI YPOBEHB
c(OPMHUPOBAHHOCTH KOMITETCHIIUI: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOITYCKAOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHUS ITPH aHAJTUTHYECKUX OTIEPaIUsX, IEPEHOCE
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHTYaIUH.

— Ha OLIEHKY «Y/10BJIeTBOPHUTEIbHO» (3 Oana) — o0y4aromuiicst JeMOHCTPUPYET MOPOTrOBBIN
ypOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUATHI TOMYyCKat0TCA
OIIMOKH, MPOSIBISIETCS OTCYTCTBUE OTAEIbHBIX 3HaHUMN, YMEHUI, HABBIKOB, O0yJaroLIHiics
WCITIBITBIBAECT 3HAYUTENIbHBIC 3ATPYAHEHUS IIPU ONIEPUPOBAHUM 3HAHUSAMH U YMEHUSMH IIPU UX
IIEPEHOCE HA HOBBIE CUTYAIINH.

— Ha OLIEHKY «Hey/10BJIeTBOPUTENbHO» (2 Oanna) — o0ydaromuics JeMOHCTPUPYET 3HAHUS
He 6oree 20% TeopeTHUecKoro MaTepuaa, J0MyCKaeT CYIIECTBEHHbIE OIMOKH, HE MOXKET
MO0KAa3aTh UHTEJUVIEKTYya IbHbI€ HABBIKU PELICHMS MPOCTHIX 3a/1ad.

— Ha OIICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 0amt) — 00ydJarommiicss He MOXKET TTOKa3aTh 3HAHUS
Ha ypOBHE BOCIIPOM3BENICHUS 1 00BSICHEHUSI HH(OPMAITUHU, HE MOKET MTOKa3aTh
WHTEJUICKTyaJIbHbIE HAaBBIKU PEIICHUS TTPOCTHIX 3a/1a4.

Tokazamenu u kpumepuu oyeHU8aAHUs 3a4ema:

— Ha OIICHKY «3a4TeH0» — OOydJaromuiics IEeMOHCTPUPYET MAOCTATOYHBIA YpOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHIIMIA, BCECTOPOHHEE, CHCTEMAaTHYecKoe 3HaHWEe Y4eOHOTo
MaTepuaina, JOCTaTOYHO CBOOOIHO BBHIMONHIET MPAKTUYECKHE 3aJaHUs, ONEpUpPYyeT 3HAHUSIMU,
YMEHHSIMH, TPUMCHSICT UX B CHTYAIMsIX PEIICHUS THITOBBIX 3a]1a4.

— Ha OIICHKY «HEe 3a4TeH0» — O0ydJaromuiics JeMOHCTpHpyeT 3HaHus He Oomnee 20%
TEOPETUYECKOTO Marepuajja, JOMYyCKaeT CyNIeCTBEHHBbIE OMMOKH, HE MOXET II0Ka3aTh
WHTEIJICKTYaTbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

KypcoBoii mpoeKT BBIMTOIHAETCS TIOJT PYKOBOJICTBOM TPEIOIaBaTENsl, B IPOIIECCE €€

HAITMCAaHMs 00YJaroIINiics pa3BUBAET HABBIKU K HAYYHOU paboTe, 3aKperuisist U OJHOBPEMEHHO
paciupsisi 3HaHUS, MOJTYYEHHbIE PU U3YUYEHUHU Kypca «ABTOMATU3aLMS TEXHOIOTHYECKUX
MIPOLIECCOB U MPOU3BOJICTBY. [IpH BBHIOTHEHUU KypCOBOTO MPOEKTa 00y4aroMIUics JOIKEH
MOKa3aTh CBOE YMEHHE paboTaTh C HOPMAaTUBHBIM MaTEpPUAIOM U IPYTUMHU JIUTEPATYPHBIMU



HNCTOYHHUKAMH, a TAKKC BO3MOXHOCTE CUCTEMATU3UPOBATE N aHAJIM3UPOBATH (baKTI/I‘ICCKI/Iﬁ
MaTepHrall U CaMOCTOATCIIbBHO TBOPUYCCKU €TO OCMBICIINBATD.

B mporiecce HanmucaHusi KypCOBOTO MPOEKTa 00YUAIOIIUICS J0DKEH pa3o0paThes B
TEOPETUYECCKHUX BOMPOCAX U3OPAHHON TEMbI, CAMOCTOSTEILHO IPOAHATM3UPOBATh IPAKTUYCCKUI
MaTepuai, pa3odpaTh 1 000CHOBATH MPAKTUICCKHUE MPEITIOKEHUS.

Tlokazamenu u Kpumepuu oyeHUBaHUs Kypco8020 NPoeKma.

— Ha OLIEHKY «OTJIUYHO» (5 OaJIOB) — MPOEKT BBIMOJIHEH B COOTBETCTBUU C 33aJaHHEM,
oOyuaromuiics HOKa3bIBa€T BHICOKUI YPOBEHb 3HAHUN HE TOJIBKO HAa YPOBHE BOCIIPOU3BEACHUS U
00BsicHeHUs! HH(OPMAINH, HO U MHTEJJICKTYAJIbHbIE HABBIKK PELICHUs PoOJeM 1 3a1a4,
HaXO0X/IEHUS YHUKAJIBHBIX OTBETOB K ITPO0JIEMaM, OLIEHKH U BBIHECEHUSI KDUTUUECKUX CYKJICHUMH;

— Ha OILICHKY «X0po1o» (4 6amia) — IpOeKT BBINOIHEH B COOTBETCTBUH C 3aJaHUEM,
00ydJaronuiics MoKa3pIBacT 3HaHUSI HE TOJIBKO Ha YPOBHE BOCIIPOU3BEIACHUS U O0BICHEHHS
uH(OpMaIK, HO U UHTEJUICKTyaJIbHbIE HABBIKH PEIICHUs TPOOJIeM U 3a7a4, HAX 0K ICHHS
YHHUKAJIbHBIX OTBETOB K Mpobiemam;

— Ha OIICHKY «Y/10BJIETBOPHUTEIbHO» (3 Oaljia) — MPOEKT BBIMIOJIHEH B COOTBETCTBUU C
3a/IaHleM, 00yJalOIIUIICs TOKA3bIBAET 3HAHUS HA YPOBHE BOCIIPOU3BEIACHUS U OOBICHEHHS
uH(pOpMaIlM1, HHTEJUIEKTYaJIbHbIE HABBIKY PEIICHUS MTPOCTHIX 3a7ay;

— Ha OIICHKY «HeY/I0BJIeTBOPUTEJIbHO» (2 Oaria) — 3ajjaHue PETo/1aBaTesisi BHIITOJHEHO
YaCTUYHO, B MPOIIECCE 3AITUTHI pa0OTHI O0YYAIOIINIICS JOMYCKAET CYIIECTBEHHBIE OITUOKU, HE
MO>KET MOKa3aTh UHTEJUIEKTYaJIbHbIE HABBIKUA PEIICHUS TOCTaBICHHOM 3a/1a4u.

— Ha OLIEHKY «Hey/I0BJIeTBOPUTEJIbHO» (1 6amt) — 3aaHue npernogaBaTess BhIIOJIHEHO
YaCTUYHO, 00yYaroIIUICS HE MOYKET BOCIIPOU3BECTU M OOBSCHUTDH COJIEPKAHUE, HE MOXKET
NOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIlIeHUs IOCTAaBICHHOM 3a/1aun.



[Tpunoxenue 3

Memoouueckue yKazanus K 6bln0JIHEHUIO KYPCOBO20 NPOEKMA NO OUCHUNIUHE
""Aemomamu3zayua mexHoa02uuecKux nPoueccos u npouzeoocma "’

1. HEJIA 1 3AJAYHU KYPCOBOI'O IPOEKTUPOBAHUA

KypcoBoil mpoekT mo y4yeOHONW MO IUCHUIUIMHE «ABTOMATH3alUsi TEXHOJIOTHUYECKHUX
MPOLIECCOB U TPOU3BOJCTBY» SBIISETCS 3aBEPILIAIOLIUM STalnoM Yy4eOHON IMOATOTOBKH MeEpen
BBINOJIHEHUEM BBIITYCKHON KBaTH(PUKALMOHHONW paboThl OakanaBpa.

Llenbi0 BBIMOJIHEHHUS] KYPCOBOTO MPOEKTA SIBISETCS: MOJYyYCHHE MPAKTUYECKOTO OMbITa U
npruoOpeTreHre HeoOXOAUMOTO OIBITAa MO CO3/IaHUI0 AaBTOMATU3HPOBAHHBIX CUCTEM YIIPAaBIICHUS
TEXHOJIOTUYECKUMHU TIPOLIECCAMH C HCIIOJIB30BAHUEM COBPEMEHHBIX TEXHHUYECKHX CPEICTB
KOHTPOJISI, YIIPaBJIeHHs U UH()OPMALIMOHHBIX KOMMYHUKALIUH.

[TpuHIMNIHATBFHO B KYpCOBOM MPOEKTE JOJDKHBI OBITh BBIIEICHBI OOIIasi W CielraibHas
YaCTH.

[Tpu BhIMONHEHUU OOIIEH YacTU aBTOpP MPOEKTa AOHKEH KBATH()HUIMPOBAHHO OTMETHTH U
OTPa3UTh XapaKTepHbIE OCOOCHHOCTH aBTOMATH3HPYEMOTO TEXHOJOTHYECKOTO MpoIiecca U 1aTh
MOJIHYIO XapaKTEPHCTUKY BCEX COBPEMEHHBIX TEXHHYECKHX CpEJACTB, HCIOIB3YEMBIX IIpU
pa3paboTke (MPOEKTHUPOBAHWU) NPUHIMUMIHAIBHOW (YHKIIMOHAIBHON CXEMBl KOHTPOJIS H
pEryIupOBaHHS BCEMH MapaMeTpaMu TEXHOJIOTMYECKOT0 IpoIiecca.

B cnenuanbHON YacTH KypCcOBOTO MPOEKTa aBTOP JOJDKEH pealibHO MPOAEMOHCTPUPOBATH
CBOE€ TBOpPYECKOE YMEHHE IO COBEPIICHCTBOBAHUIO U TEOPETUYECKOMY OOOCHOBAHUIO
JIOCTOBEPHOCTH U PEATM3YyEeMOCTH MM MPEICTABICHHOIO TEXHMYECKOI'O PELICHHs KOHKPETHOM
npoOJeMbl, HamnpaBIeHHOW Ha MOBbILIEHHE S(PPEKTUBHOCTH (YHKIMOHUPOBAHUS CHCTEMBbI
aBTOMATHUYECKOTO YIPaBJIEHUS OTAEIbHBIM IPOOJEMHBIM IapaMeTpOM TEXHOJIOTHYECKOTro
nporecca.

2. CTPYKTYPA KYPCOBOI'O ITPOEKTA

KypcoBoil mpoekT mo IUCHUIUIMHE «ABTOMAaTH3alUs TEXHOJIOIMYECKHX IIPOLIECCOB U
IPOM3BOJICTBY» COCTOMT M3 JABYX OCHOBHBIX yacTei: oOuiel yacTu U crenuaibHoi yactu. Kpome
TOTO, IOSCHUTEIIbHAS 3allUCKa TAaKXKe JOJDKHA COACPKATh 3aJaHUE HA BBIIIOJHEHHUE KypCOBOI'O
NPOEKTa, CoJiepKaHue, pedepar, BBEJCHUE, 3aKITI0UCHIE U TPUIIOKEHUS.

Tembl 0O0mIEH W CHEIUATBHOM YacTed OMPENENSIOTCS CTYJAEHTOM CaMOCTOSATEIBHO TI0
coriacoBaHuio ¢ mpemnopaaBarereM. Kak mnpaBuio, BbIOOp TeMbl NPOUZBOJUTCS IO
TEXHOJIOTMYECKOMY IIPOLECCY, HM3y4aeMOMY B IIEpPHOJ IPOM3BOACTBEHHOM IIpakTUKU. B
JAIbHEWIIEM TOJyYeHHas TeMa KypCOBOTO NMPOEKTa MOXET OBbITh MCIOJIb30BaHa CTYJIEHTOM B
KadyecTBe 0a30BOil st Oonee riryOokoil mpopaOoTKH €€ B BBITYCKHOW KBaJU(HUKAIIMOHHOMN
pabote. OdopmiieHNE MOSCHUTEIBHOMN 3aMCKH M IEMOHCTPAIIMOHHBIX YePTEXKeH MpOU3BOIUTCS
CTPOTr0 B COOTBETCTBUH C IEHCTBYIOIIUMHU CTaHIapTaMHU.

[TossicHuTenpHast 3alMcKa KypcOBOIO MPOEKTa JOJDKHA BKIOYATh B ceOs Clieayromue
00s13aTebHbIC pa3Ieibl.

1. 3aganue Ha KypcoBoii nmpoekT. B 3amannn yka3zpiBaeTcs TeMa OOIIeH U CHeIuaTbHBIX
yacTe KypcOBOTO MPOEKTa, a TAKXKE CChUIKA HAa MCXOJHbIE MaTepualbl, TaHHBIE U3 KOTOPBIX



UCTIONIB3YIOTCSI TIPH BBIITOJTHEHUH KypPCOBOTO IPOEKTa. B KadecTBe Taknx MaTepuagoB MOTYT OBITH
HUCIIOJb30BAaHbI TCXHOJIOI'MYCCKUEC HHCTPYKIIMH, PE3YyIbTAaThL HpOMBIIHJIeHHOI;’I nJIn
OTIBITHO-TIPOMBIIIUIEHHOHN 3KCIUTyaTalluy TEXHOJIOTHYECKOT0 000pyI0BaHUs, paboUYre YepTEeKU U
CXEMBbl aBTOMATH3allMM M T.J. Takke MOryT OBbITh IOKa3aHbl TpaUKA CTaTUYECKHX U
JUHAMHYECKHUX XapaKTEepPUCTHUK IIpoliecca BbIJaHHBIX IpernoaasareneM. Oobem pazaena 1-2 cTp.

2. Pedepar. B pedepare ykaszpiBaeTcs: cBeAcHUS 00 00beMe TMOSICHUTEIBHOM 3aIUCKH,
KOJIMYECTBE  WUIIOCTPALUMA,  JEMOHCTPALIMOHHBIX  JIUCTOB,  TaOJMI,  MPUIOKECHUIA,
MCIOJIb30BAaHHBIX UCTOYHUKOB; NIEPEYCHb KIIFOUEBBIX CIIOB, KOTOPBINA JOJDKEH BKIIOYATh OT 5 110
15 ci1oB WK CIIOBOCOYETAHUH M3 TEKCTA MOSICHUTEILHOM 3aIIMCKH, KOTOPHIE B HAUOOIBIIEH Mepe
XapaKTepU3yIT €€ cojepkaHue W 00eCredYrBAIOT BO3MOXKHOCTh HMH(OPMAIMOHHOTO TIOWCKA;
TeKCT pedepara, KOTOPBIA TOJDKEH COJEPKaTh OOBEKT HMCCICHOBAaHUS WM Pa3padOTKH; IIEb
paboTh; pe3yabTaThl PAOOTHI;  OCHOBHBIE TEXHUKO-IKCIUTyaTalIHOHHBIC XapaKTEPHCTHKH,
o0nacTh MpPUMEHEHHS; PKOHOMUYECKYIO A(PGEKTUBHOCTh WJIM 3HAUYUMOCTh padboThl. OO0BEM
pedepara 1-2 crp.

Pedepar Bxoautr B cocTaB MOSICHUTEIBHOW 3alUCKH U KPOME TOTO JOJKEH OBITh
MpEJCTaBICH B BHJIE OTAEIBHOTO TEeKCTOBOro (aitna ¢ mmenem daitna: «Dammiua Hms
OtuecTtBO.tXt».

3. Coaep:xxanue. CojepkaHue BKJIIOYACT BBEACHUE, HAUMEHOBAHHE BCEX pa3/eioB,
MOJPA3/eioB, IYHKTOB (€CIM OHM HMMEIT HAaWMEHOBAaHHWE), 3aKIIOYCHHE, CITHCOK
UCIIOJIb30BaHHBIX HCTOYHUKOB I HAMMEHOBAaHUE MPUIIOKEHHUH C YKa3aHUEM HOMEPOB CTPAHHII, C
KOTOPBIX HAYMHAIOTCS ATH 3JIEMEHTHI MOACHUTENBbHOM 3amucku. O0beM copepkaHusi 0ObIYHO HE
npesbiiaer 1 cTp.

4. Begenue. BeeneHue T0DKHO COfiepKaTh OLEHKY COBPEMEHHOTO COCTOSTHUS peraeMoi
3a/1auu, a TaK)Ke aKTyaJlbHOCTh M HOBU3HY T€MbI KypcoBoro npoekra. O0beM BBeeHus He 6osee 1
CcTp.

5. O6mas yactb. OcHOBHas 3aja4ya OOIIEH YacTU MPOBECTH 0OOCHOBAHHYIO pa3paboTKy
CXEMBI aBTOMATH3allMM M ONTHMHU3AIMH 3aJaHHOTO TEXHOJIOTMYECKOTO arperara ¢ y4eTom
0cOoOeHHOCTEeH TeXHOoJoruueckoro nporecca. O0mas yacTp J0JKHA 00s3aTeNbHO BKIIIOYATh B
ceOsl CleAyIoIINe pa3Jiebl:

5.1. Onucanue mexnonocuueckozo npoyecca. B 3ToM paszzaene mogpoOHO ONMUCHIBAETCA
HCIIOJIB3yEeMast TEXHOJIOTHA MMOJIYYCHHA I'OTOBOT'O MPOAYKTA € YKAa3aHUEM YHCIICHHBIX 3Ha4YCHUHU
OCHOBHBIX KOHCTPYKIMOHHBIX, TCXHOJIOTMYCCKHX H OJSKOHOMHYCCKHUX IMapaMCTPOB arperara.
O06nem pazaena 4-6 ctTp.

5.2. Ocobennocmu u 3a0ayu a8BMoOMamMu4ecKo2o ynpagieHus 6bloPaHHbIM MEeXHON02ULEeCKUM
npoyeccom. B 3ToM paszene onpenestoTcss OCHOBHBIE TapaMeTPbl TEXHOJIOTHYECKOTO MPOIiecca,
MOJJIekKAIIME aBTOMATUUYECKOMY PpETYJIHPOBAHUIO, W OIHCHIBAIOTCS OCHOBHBIE KOHTYpa
ynpasieHus. [Ipou3BOAUTCS COCTAaBI€HHE OCHOBHBIX CTPYKTYPHBIX CXEM aBTOMAaTHYECKOIO
yIpaBICHUS WIH CXEM KOMIUIEKCOB TEXHUUYECKUX CPEACTB HCIOIb3YEMbIX JIJIsl aBTOMATU3AlMU U
ONTUMM3AIMKU arperata. Bce CTpPYKTypHbIE CXEMBl 3TOrO pasjena MPUBOJATCA B TEKCTE
MOSICHUTENbHON 3anucku. Ecnu npuBeneHHas cxema sIBISETCS Ba)KHOM ISl OSCHEHUSI pabOThI



CHCTEMbI YIPABICHUS TPH 3alIUTE KypCOBOTO MPOEKTa, TO OHA MOXET ObITh BBIHECEHA HA
JEMOHCTpaMOHHBIH JucT hopmara Al. O0bem pazaena 4-6 ctp.

5.3.  Asmomamuueckuil ~ KOHMpOAb U  YApAGIeHUe  Nnapamempamu  3a0aHHO20
MexHON02UYecK020 npoyecca. B 3ToM pasfene cTyIeHT Ha OCHOBE OIIMCAHUS TEXHOJIOIMYECKOIo
Ipolecca U OCHOBHBIX KOHTYPOB YIIPaBJICHUS pa3padaThbiBaeT U OMHUCHIBACT (YHKIMOHAIBHYIO
cxemy apromaTtu3auuu. [Ipm ommcanuuM cxembl aBTOMAaTH3alMd 0CO0O€ BHUMAaHUE CIEAYET
YIEIUTh METOIaM U TEXHUYECKUM CPEIICTBAM KOHTPOJISl MapaMeTPOB MPOLIECCca UCIIOIb3yEMbIM B
KypcoBoM mpoekte. [Ipeanoutenuss npu BbIOOpe TEXHUUYECKUX CPEICTB M METOAOB KOHTPOJISI
ClleflyeT OTJAaBaThb COBPEMEHHBIM METOJaM U CpEACTBAM, KOTOpble JHOO YyXKe MIMPOKO
MCIIOJIb3YIOTCSI B MUPOBOM IPAKTUKE aBTOMATU3aL[MH JAHHOTI'O TEXHOJIOTMUECKOI0 TapaMeTpa Uilu
ABJIIOTCS NIEPCIIEKTUBHBIMU B UCIIOJIb30BaHUU.

B KypcoBOM mpoekTe HeIOMyCTUMO HCIO0JIb30BATh YCTAPEBIINE U CHATHIE C IPOU3BOJICTBA
TEXHUUYECKHUE CPEICTBA WJIM HCIIOJIb30BAHHE KOTOPBIX B JAHHOM TEXHOJOTHYECKOM arperare
HEOE30MaCHO C TOUKH 3PEHUS KU3HU U 3[I0POBBSI TEXHOJIOTHYECKOT0 nepconana. OobeM pazzaena
5-10 ctp.

Pazpaborannas ¢yHKIMOHANIbHAs CXeMa aBTOMAaTH3allMu 0053aTelbHO BBIHOCUTCS Ha
JEMOHCTPaLlMOHHBINA JTUCT opmaTa Al B cOOTBETCTBUH € JAeHCTBYOIMMU cTaHaapTamu. Kpome
TOTr0, JaHHAas cXema JOJDKHA ObITh IPOAYOJIMpPOBaHA: BEHIHECEHA B IIPUIIOKEHUE U MIPE/ICTABIECHA B
AJIEKTPOHHOM BHJle. B mnpuioxeHun pomyckaercs pa3OueHue Bcell CXeMbl Ha HECKOJbKO
OTJENbHBIX TUCTOB opmarta A4 mmu A3.

O6bem o011eit yacTu KypcoBoro mpoekra 10 - 25 ctp.

6. CnenuanbHasi yactb. B cnenmanbHON 9acTH KypCOBOTO NMpOEKTa pa3padaTbiBaeTcs U
uccienyercs padboTa 3aJaHHOTO TEMOM OJHOTO KOHTYpa aBTOMAaTUYECKOIO YIpPaBJICHUS.
CrpykTypa cienuanbHO 4acTH KypCOBOI'O POEKTa BKIIIOYAET B ce0s ClIeAyIOIIMe 00s13aTeIbHbIe
pa3zensl.

6.1. Ob30p cywecmeyiowux cxem agmMoMamuyecKko20 ynpasieHus 3a0aHHbIM NApamempom
mexHon02uYecko2o npoyecca. B 3ToM pasnene, MCHONB3ys JUTEpaTypHble UcTogHUKH [1-20],
CTYAEHT CaMOCTOSITEJIbHO NMPUHUMAET pelleHue O BbiOope Hanboiee 3(PQPEKTUBHOIO METOla
ABTOMATUYECKOTO YIIPABJICHUS 33JaHHBIM TEXHOJIOTMYECKUM TapaMETPOM.

Br160p TOro MM HHOTO METOAA JJOJHKEH OBITh MOATBEPIKICH PeabHBIMH PE3yJIbTaTaMH €ro
paboTOCTIOCOOHOCTH WJIM ONBITOM BHEIPEHHUS Ha IPOMBIIUICHHBIX NpPEANpUATHIX. Taroke
JIONYCKAETCSl  TEOPETHYECKOe OOOCHOBAHME MCIIOJIB30BaHMS METOAAa C  IPHUBEIECHHEM
HEOoOXOUMBIX MaTeMaTnyeckux pacueroB. O0beM paznena 3-7 cTp.

6.2. Paspabomka cmpyKmypHOU cXembl KOHMYPA A8MOMAMUYECKOU ONMuMU3ayuu
ynpagnenus. B 5ToM pazjene CTyIeHT pa3pabaThIBaeT U OMUCHIBAET CTPYKTYPHYIO CXeMY KOHTYypa
ABTOMATUYECKOW ONMTHMM3AIMK YIPABICHHUS C YYETOM BBIOPAHHOTO METO/a YIPaBJICHUS U
0CO0EHHOCTEH TEXHOJIOTHYECKOTO0 Mpolecca.

CTpykTypHasi cxema KOHTypa pa3pabaThIBaeTcsi U ONUCHIBACTCS B TEPMUHAX U TOHSATHUSIX
MPUHSTHIX B TEOPUU aBTOMATUUECKOT0 YIpaBieHus. [[71s KaxKa0ro 35ieMeHTa CTPYKTYPHOM CXEMBbI
MPUBOJIUTCS MepenaTouHas pyHKIUS WK Apyras pyHKIHOHAIbHAS CBS3b, I03BOJISIONIAs CBSI3aTh
BXOJl U BBIXOJ 3B€HA. THUIOBBIE CTPYKTYPHBIE CXEMBbI JUISl Pa3IMYHBIX KOHTYPOB YIPaBICHUS
TEXHOJOTUYESCKUMH MPOLIECCAMH U MX OMHMCaHKE MPUBEICHBI B HcTOUHMKaX [ 1-20].



Pa3paboranHasi CTpyKTypHas cxeMa IMPUBOJIUTCS B TEKCTE MOSICHUTEIBHOW 3amucku. B
CIIy4ae He0OXOUMOCTH CTPYKTYPHASI CXeMa MOXKET OBITh BBIHECEHA HA JIEMOHCTPAIIMOHHBIH JIUCT
dopmata Al ¢ cobmroaeHneMm TpeOoBaHmii K oopmileHUIo Tpadudeckoro Marepuana. O0beM
paznena 3-5 cTp.

6.3. Mamemamuueckas mooenb KOHmMypa ynpaeienus. B 3ToM pasnene cTyeHT Ha OCHOBE
AKCIEPUMEHTAJIBHBIX JaHHBIX M JIMTEpaTYpHOTrO 0030pa pa3pabaThlBacT MaTEeMaTHYECKYIO
MOJIENIb CHHTE3UPOBAHHOTO KOHTYpa aBTOMATUYECKOTO YIIPABIICHHS.

MaremaTrueckasi MOJIENIb BKIIFOUAET B ce0sl OJTyYeHUE KOAPPHUIIMEHTOB JIMHUH PErPECCUn
CTaTUYECKOM  XapaKTePUCTUKU  (QIMpOKCHMAIIMIO  CTATHYECKOH  XapaKTePUCTUKU  TIO
OKCMIEPUMEHTAIBHBIM JAHHBIM), HAXOXKJICHUE JIUHAMUYECKUX CBOHCTB OOBEKTa YIPaBICHUS
(TIOCTOSIHHBIX BPEMEHH W 3aIla3/IbIBaHUs ), PEIICHHE YPaBHEHUH COCTOSHUS 00beKTa (YpaBHEHHE
TEIJIONPOBOIHOCTH, ITOTOKA, MACCOTEILNIOOOMEHA U T.1).

Kpome Toro, B 3TOM pasjierne IpUBOISATCS YPABHCHHSI IS YHCICHHOTO pacyeTa BBIXOIHBIX
CUTHAJIOB TUHAMUYECCKHX 3BEHBEB, BXOSIINX B CTPYKTYPHYIO CXeMy (MHTETPaTOPbl, PEryIsSTOPbI
U T.JI.) ¥ QJITOPUTM pacyeTa BCEX BEJIMYHH CTPYKTYPHOUH CXEMBI.

AJNTOPUTM pacyera MPEJICTABISACTCS B BUAC OJIOK — CXEMbl allTOPUTMA C YYETOM BCEX
TpeOOBaHUI TPEABABIIEMbIX K opopmiieHHIO 070K — cxeM. [lo pa3paboTaHHOMY aarOpUTMy
paspabarbeIBaeTCs IporpaMMa JiIsl pacdeTa IMepexoaHbIX MPOIECCOB B CHCTEME aBTOMATHYECKON
ONTHMHM3AIMH yIIPaBICHHsI. TEKCT MporpaMMebl (WIIH IPOrPaMMHOTO MOJIYJISI) pacdeTa BRIHOCUTCS
B IIPHJIOKCHUE.

Jlyist mpoBepkH paboTOCIIOCOOHOCTH MPOTPaAMMBI pacdeTa MPOU3BOIUTCS PYYHOUN pacueT Jis
7-10 utepanuii. O6wvem paznena 9-12 ctp.

6.4. Uccnedosanue nepexoOHvlX npoyeccos 6 KOHmype asmomamuyeckoeo ynpasietus. B
TOM pazjiefie C IMOMOIIBI0 YHCIEHHOTO SKCIIEPUMEHTa HCCIEAyeTCs BIUSHUE MapaMEeTPOB
JTUHAMHYECKON HACTPOMKH CUCTEMbI aBTOMAaTUYECKOM ONTHUMH3AIUH YIIPABICHUS Ha TIOKa3aTeNn
Ka4eCcTBO NEpPEeXOAHBIX mporeccoB. [lo pesynbprataM HCCIETOBaHHMIA CTPOSATCS 3aBHCHMOCTH
MOKa3aTeie KadecTBa TIpollecca YIPaBJIICHUS OT JUHAMUYECKUX HACTPOEK CHCTEMBI U
OMpCaACIIAOTCA ONITUMAJIBHBIC ITApaMETPhI HaCTpOﬁKH. Pe3y.]'[BTaTBI I/ICCJ'ICJIOBaHI/Iﬁ BBIHOCATCA Ha
JIeMOHCTpaoHHbId HCcT popmatra Al. OOwvem pasmena 15 — 18 crtp. Ecimm pesymbTaTh
WCCIICIOBAHMS COJAEpKAT OOINBIIOE KOJUYECTBO MPOMEKYTOUHBIX PACYETHBIX TpaduKoB
MEPEeXOJIHbIX TMPOLEeCCOB W OOl 00BeM pasziena NPEBHIIAET PEKOMEHAOBAHHBIN, TO
JIOITYCKaeTCsl BRBIHECEHUE TIPOMEXKYTOUHBIX Pe3yIbTaTOB pacyeTa B OTACTHHOE MPHUIIOKEHHUE.

6.5. Paspabomka s1eKmpuyeckol cxemvl KOHmMypa ynpaeéienus. B 3Tom pasnmene nmis
BBIOPAHHOTO KOHTYpa yIpaBJeHUsI TpeOyeTcs pa3padoTaTh JIEKTPUUYECKYIO MPUHITUTTHATBHYIO
CXEMy M BBIHECTH €€ Ha JEMOHCTpalMOHHBIN JucT Gpopmara Al. Kpome TOTO, 2JIEKTpHUUECKYIO
CXeMy TakXe CJelyeT IOMECTUTh B MpUIOXKeHHe. B mnpuiokeHuu [omyckaercss pa3OouTh
AIIEKTPUYECKYIO CXeMY Ha HEeCKOJIbKO TUCTOB (hopmara A4 mwnu AS. B moscHUTENbHON 3amucKe
yKa3aTh OCHOBHBIE XapaKTEPUCTHKHU HCIIOIBb3yeMbIX TeXHUYeCKuX cpenctB. OOwem paznena 2-3
CTp.

OO6uwmit 06vem crienanbHol yact 31-45 crp.

7. 3akioueHue. B 3aKiI0UeHNH ClIeTyeT IPUBECTH PE3YNIbTAThl pacyeTa U cleaaTh OOmui
BBIBOJI O pabOTe CHUCTEMbl aBTOMATUYECKOTO YIPABJIEHUS B IIEJIOM U IEIeCO00pa3HOCTU €&



BHE/IPCHUS Ha JaHHOM TEXHOJIOTHYECKOM arperate. KpaTkuM pacdeToM OIpenesuTh
YKOHOMHUYECKYIO 3P PEKTUBHOCTH pabOTHI JaHHOU cucTeMbl. OOBeM 3akitoueHus 2-4 cTp.

8. CiuCoK MCM0JIb30BAHHBIX HCTOYHHKOB.

9. llpuio:kenus. B npunoxeHne cieyeT BEIHECTH CXEeMY aBTOMATHU3AIMU U ONITUMU3AIINH,
nporpaMmy (MOAYJb) pacueTa TMEPEeXOJHBIX IMPOIECCOB, SJEKTPUYECKYIO MPUHIMITHATLHYIO
cxeMy KoHTypa. [Ipu HeoOXomuMocTH B citydae OOJIBIIOrO 00ObEMa pPa3leioB B NPUIIOKCHUE
MOTYT OBITh BBIHECEHBI MaTeMaTH4YeCKash MOJeb W pacueThl 10 HEH, a TaKxKe pacder
OKOHOMHUYECKOH APPEKTHBHOCTH pabOThl MPEUIOKEHHOTO KOHTYypa AaBTOMATHYECKOTO
yIIpaBJICHUS.

OO0t 06eM MOSICHUTENLHOM 3aTUCKH (0e3 yuera npuinoxxkenuii) cocrasiser 30-40 cTp.

3. COCTAB KYPCOBOI'O ITPOEKTA
KypcoBoii mpoeKT 10JKeH CoaepKaTh:

1) [TosicHUTEIbHYIO 3aIHCKY.

2) JIeMOHCTpallMOHHBIN IpaduuecKuii MaTeprall, KOTOPBIA JODKEH OBITh BBIMOJHEHUHM HA
muctax ¢opmara Al B COOTBETCTBUU C TPEOOBAHHUSIMH CYIIECTBYIONIMX cTaHaapToB. K 3ammre
KYpPCOBOT'O TIPOEKTa 0053aTENLHO MPEICTABICHUE CICAYIOMINX IEMOHCTPAIIHOHHBIX JICTOB!

* QyHKIIMOHAIBHON CXEMbI aBTOMAaTH3aIUH;

* rpaKOB PACUYCTHBIX MEPEXOIHBIX MPOIECCOB NMPH ONTHMAIBLHON HACTPOUKE CHCTEMBI
ABTOMATHYECKOTO YIIPABJICHUS;

* IPUHIIUIHAIBHOM JIEKTPUUYECKON CXEeMbI KOHTYpa aBTOMAaTHYE€CKOTO YIIPaBIEHUS.

JIoTIOTHUTENBHO MOTYT OBITH MIPEICTABJICHBI CIIEAYIONINE I€MOHCTPAIIMOHHBIE JIUCTHI:

* CTPYKTypHas CXeMa KOMIUIEKCA TEXHHYECKHX CPEACTB CHUCTEMBl YIIpPaBJICHUS
TEXHOJIOTHYECKHM arperaToM.

* CTPYKTYpHAS cXeMa KOHTYpa YIPABJICHHS TEXHOJOTHICCKUM ITapaMeTpOM IpoIiecca.

* MaTeMaTH4eCcKas MOJIENIb TEXHOJIOTHYECKOTO MpoIiecca.

* OJIOK — cXeMa alropuTMa pacyera MepexoHOr0 MPOIEcca B CUCTEME aBTOMATHYECKOTO
yIIpaBIICHUS.

3) DNeKTpOHHBIM HOCUTENb (IUCK, AMCKETa), HA KOTOPOM JIOJDKHBI OBITh COOpaHHBI BCE
MaTepuanbl KypcOBOTO TMpoekTa: pedepar, MOSICHUTENbHAs 3aluCKa, JEMOHCTPAIMOHHBIE
YepTekH, MPOorpaMMa pacuera MepexoIHbIX IMpolieccoB. Juck momxkeH ObITh moanmucad. Takxke
JOITYCKaeTCs 3arpy3ka Bcex ¢ailioB mpoekTa Ha 00pa3oBaTeIbHBINA MOPTAIL.

4. MOPAAOK U CPOKH BBINTOJIHEHUA U 3ALIUTHI KYPCOBOI'O IPOEKTA

BeimoHeHre KypcOBOTO IPOSKTA MPOU3BOAUTCS B TPH ATaIIa.

Jran 1. I[lonyyeHune TeMbl KypcOBOIo NPOEKTA.

Ha sTOoM sTame CTYAEHT C y4eTOM HMEIOIIMXCS MaTrepuajoB (COOpaHHBIX B TEUEHHUH
IPOM3BOJICTBEHHOM MPAKTHUKE) CaMOCTOATENBHO OMpEAesseTcss ¢ TEeMOH KypcOBOIO MPOEKTa U
coryiacyet ero ¢ mpenojasareneM. CleyeT yuyuTbIBaTh, YTO BbIOpaHHAs TeMa B JalbHEHIIEM
MOET OBITh MCIIOJB30BaHa IJisi 0oJiee TIIyO0O0KOH MPOpadOTKU U B JUTUIOMHOM TMpoekTe. CIIMCOK
BO3MOXXHBIX TE€M KYPCOBOTO TMPOEKTa [UIsl Pa3IMYHBIX TEpPEeiesioB METALTypruyecKoro
MIPOM3BOJICTBA MPUBE/CH B CIEAYIOLIEM pa3jieie METOAUYECKOTO YKa3aHHsl.



Jtan 2. BolnoJiHeHHe KYpPCOBOIo NPOEKTA.

BoinonHenue KypcoBoro npoekTa NpoU3BOAUTCS CTYAEHTOM IO pa3fiesiaM, ONpeAesIEeHHbIX
npenogasaresneM. OOBIYHO pa3zeibl BBINOJIHEHHUS KypCOBOTO IIPOEKTa OIpeneistores (u
COBIIAJAIOT) C pa3jeiaaMu oOIIeH U CIIeIMaTbHON YaCTH.

Ha xoHCynbpTanusx 1mo KypcoBOMY NMPOEKTUPOBAHHUIO CTYJAEHT B (hOpME KPAaTKOTO JOKIIAAa
IpPEICTaBIsET PE3yIbTaThl PA0OTHI O TEKYILIEMY pa3Jely U UCIPaBIISET AOMYIIEHHbIE OLINOKH.

JUis cTyIeHTOB JHEBHOM (hOpMBI 00Y4EHHUs Ha BBIIIOJIHEHUE U O(OPMIICHHE BCEIO KypCOBOTO
IIPOEKTa OTBOJUTCS 12 Henenp, MOCIE 4Yero MPOEKT CHAeTCsl Ha IMPOBEPKY IMPENoaBaTelo,
KOTOPBIH IOC/Ie MPOBEPKH Ha3HAUAET CPOK 3aIUUTHI (OOBIYHO B T€UEHUHU 3-5 THEH mociie 3Toro).
KypcoBoii mpoekT AomKeH ObITh 3aIIUIICH 10 Hayalla CECCUH.

Jist cTy1eHTOB 3204HOM (hOpMBI 00yUEeHHUS HA BHIITOJHEHUE U 0()OpPMIICHHE BCErO KypCOBOTO
npoekTa orBoautTca 16 Hemenb. KypcoBoil mpoekT ciaaeTcs Ha MPOBEPKY IPENoaaBaTellio B
nepBbIx unciax ceccuu. [locne nmposepku (uepe3 1-2 qHs) Ha3HAUAETCS CPOK 3ALUTHI KYPCOBOTO
npoekTa. KypcoBoil mpoekT A0oikeH ObITh 3aIlUIIEH 10 OKOHUYAHUS CECCHU.

Jran 3. 3ammTa KypcoBOro npoeKra.

3aiuTa KypcoBOT0 MPOEKTa MPOUCXOouT myonuuHo. B Teuenun 10-12 MuH cTyeHT 10JKEH
Ha3BaTh TEMY MPOEKTA, KPATKO U3JI0KUTH 11€JIb PAOOTHI, €€ aKTyaJIbHOCTh, TTOPSIIOK BBIMIOTHEHUS
u e€ pe3ynbTaThl. B ciiydyae HE0OOXOAMMOCTH CTYACHT AOJKEH OBITh TOTOB MPOJAEMOHCTPUPOBATH
paboTy cuCTEMBI Ha MOJIEH WJIM XO/1 BHITIOJIHEHHS pacyeTa Mo MporpaMme.

CpoKH BBITIOTHEHUS 3TAMOB MPOEKTA JJI CTYACHTOB Pa3IMYHBIX (hOPM 00yUEHHUS YKa3aHBI B

Tabs. 1.
Tabmuna 1
Cpoku BBITIOJHEHHUS ATAMOB MPOEKTa AJIs CTYJEHTOB pa3indHbIX (opM 00ydeHUS
27.03.04 27.03.04
DTan BBIMOJTHEHUS
O4HOE O0yUeHHE 3a09HO€ O0yUeHUE
1. IToxyuenune TeMbl (eBpaiib, 8 cemecTp SHBapPb, 5 Kypc
KYpPCOBOTO MPOEKTA
2. Beimonnenue u (dheBpanb — mait, 8 SITHBApb-aIpelib, 5 Kypc

oopmiteHHE KypCOBOTO | CEMECTp

IIpOEKTa
3. 3ammTa KypcoBoro Maii, 8 cemecTp sHBapp, 11 cemecTp
IIPOEKTa anpesb, 5 Kype

5. CIIUCOK PEKOMEHAYEMBIX TEM KYPCOBOI'O ITPOEKTA

AryioMepanoHHOE IPOU3BOICTBO
1. ABToMaTH3aIus TEXHOJIOTHYECKOTO MPoliecca B OArOTOBUTEILHOM OTAEICHHH.
Crer.yactb. OnNTHUMH3ALMS YIIPABIEHUS MPOLIECCOM JpOOJIeHHUS MaTepUaliOB C IO
JOCTH>KEHHUS] MAaKCUMAaJIbHO BO3MOYKHOM MPOU3BOIUTEIBLHOCTH.
2. ABTOMaTu3alMs TEXHOJOTMUYECKOro IMpoliecca CleKkaHus ariomepara B ycioBusix OAO
«MMK».



Crnen.gactb. ABTOMaTH3alusl IIpoliecca PEryJUpPOBAHUS CKOPOCTH AarjIoi€HTHI IO
3aKOHUYEHHOCTHU IIPOLIECCa CIIEKaHMSL.

Crnen.gacts. Ontumusanus yHpaBlI€HHUsS IPOLECCOM YBIAKHEHHUS IIHUXThHl C ILEJBIO
o0ecreueHNss MaKCUMaJIbHOM MPOU3BOANUTEIBHOCTH arJIOMaIINH.

Crnen.gacts. OnTuMM3aIus yOpaBieHUs MPOLECCOM J103UPOBAHUSA TOILJIMBA B IIUXTY C
1EeJIbI0 00ecTieueHUs] MaKCUMAJIbHON CKOPOCTH CIIEKAHUS arJIOMIUXThI.

Crnen.yacts. OntuMuzanus Tmporecca 100aBKU yriepoja B arjoMUXTy C LEJbIo
JOCTHKEHHUSI MAaKCUMAJIBHO BO3MO>KHOM MPOYHOCTHU arjOMIUXTHI.

Kokcoxumuyeckoe npon3BoiCTBO
3. ABTOMaTH3aNHMs TEMIOBOTO M TEXHOJIOTHYECKOTO PEKUMa KOKCOBOM OaTtapen B yCIOBUSAX
OAO «MMKp.

Crer.uactb. Pa3paboTarh aBTOMAaTH3MPOBAHHYIO CHUCTEMY KOHTPOJS W YIPaBJICHUS
TEIUIOBBIM PEXHMOM KaMep KOKCOBOW OaTapeu.

4. ABroMaru3anMs TEXHOJIIOTMYECKOTO peXuMa paboThl OEH30JbHOIO  OTACNICHUs
KOKCO-XUMHUYecKoro mpou3BojactBa OAO «MMK».

Crnen.yacte. OnTtuMu3anusi mpolecca BbIICTCHUS O€H30Jla C IENbI0  JOCTHKCHHUS
MaKCHMaJIbHO BO3MOKHOTO BbIX0/1a OeH3011a.

5. ABTOMaTtu3alusg TEXHOJIOTMYECKOrO IIpolecca YIJIeNOArOTOBUTEIBLHOIO OTJIEICHUS
KOKCO-XMMHUYECKOT0 Mpon3BoicTBa B yciaoBusx OAO «MMK».
Crerr.uacts. OnTuMu3anus npoiecca ApooJIeHUs] KAMEHHOTO YTJIA € LETbI0 00ecredeHust
MaKCHUMaJIbHO BO3MOXXHOU MPOU3BOAUTEIBHOCTH APOOMIEHON YCTAHOBKH.
JlomeHHO€E MPON3BOACTBO
6. ABTOMaTu3anys TEIUIOBOTO M TEXHOJOTHYECKOro pexuma goMeHHol neun Nel0 OAO
«MMK».

Crnen.gactb. ABTOMAaTHYECKUN KOHTPOJIb M YIPABJICHUE IIUXTONOAAYEH M 3arpy3Kou
HIMXTHI C UCTIOJIb30BAHUEM CUCTEMBI OECKOHYCHOM 3arpy3KHu.

Crnen.gacts. OnTuMu3anus mpouecca MoAayud MPUPOAHOrO Ta3a B JIOMEHHYIO I€uUb C
LeJIbI0 YMEHBIIEHUS pacxo/1a KOKca.

Crneun.gacts. OnTUMHU3aNMs COOTHOLIEHHUS! PAcX0JI0B MPUPOJHOIO raza U TEXHUYECKOIO
KHCJIOpO/1a C LIEeNIbI0 00€CIeYeHHsI MAKCUMaJIbHO BO3MOYKHOM MPOU3BOIUTEILHOCTH JOMEHHON
HEYH.

7. ABTOMaTH3alUs TEIJIOBOIO peXHMa BO3LYXOHArpeBareis JOMEHHOH IEYH B YCIOBHSAX
OAO «MMKp.

Crnen.gacts. OnruMu3anus TEIUIOBOTO pPEXUMa BO3JyXOHArpeBaTelss C  IENbIO
o0ecrneyeHnss MaKCUMaJIbHO BO3MOYKHOM aKKyMYJISIIIMM TEIUIa 3a EPHOJ] HarpeBa.

Crnen.gacts. OnTuUMH3aIMs YOpaBJIE€HUS TMPOIECCOM CKUTAHUS TOIUIMBA B MEPHO
HarpeBa C LEJbI0 JIOCTH)KEHUS MAaKCHUMaJlbHO BO3MOXKHOM CKOPOCTHM HarpeBa KyIojia [0
3a/IaHHOM TeMIIepaTypHl.

KucnoponHo-koHBepTepHOe NPOU3BOACTBO CTATH
8. ABTOomMaTH3aIus TEIUIOBOTO U TEXHOJIOIMUECKOTO PEKHMMA BBIIUIABKU CTAIM B YCIOBHAX
KKI OAO «MMKy.

Crer.uactb.  YmpaBieHHEe IpoleccoM, oOecrneyuBaroliee MpefoTBpalleHue U
HeZOMyIeHNe BRIOPOCOB pacIuiaBa U IJIaka U3 KOHBEPTEPA.

Crneun.gacts. IlporHosupoBaHue TEKyIIEro COJIEp)KaHUSA yIrjiepola B  Ipolecce
KOHBEPTEPHOM IJIaBKH ( 110 aHATU3Y OTXOIAIIMX KOHBEPTEPHBIX Ta30B).



Crnen.yacte. Pa3pabotaTh cucCTeMy HENpPEpPHIBHOIO  PAcueTHOrO  OIpeaeTeHUs
TEMIIEpaTyphl CTAIN B MPOIECCE KOHBEPTEPHO IJIABKHU.
IIpou3BOACTBO CTAIM B JIEKTPOAYTOBBIX MeYax
9. ABTOMaTH3a1Ms TEXHOJIOTMYECKOTro npouecca BoituiaBku cranu B JICII nepemenHoro Toka
B ycioBusix OAO «MMK».

Crnen.yacte. Ontumuzanusa sHepretuueckoro pexuma JCII ¢ menbro goCTHXEHHS
MaKCHUMaJIbHOU MPOU3BOAUTEILHOCTH MEYH.

Crneu.gacts. OnTUMH3aIMS SHEPTETHUECKOTO PEXKUMa AIEKTPOIYTOBOM IUIABKHU C IIEJIBIO
JOCTHKEHUSI MUHUMAJILHOTO YAEIBHOTO pacxoa dJIeKTPUUECKON SHEPTUH.

Crneun.gacts. Ontumusanus sHepreruueckoro pexuma [[CII-180 ¢ nenpto J0CTHXEHUS
MUHUMAJIBHON Ce0ECTOMMOCTH BBITLIABISIEMON CTAIH.

Crneu.gactb. ABTOMaTH4ecKoe ymopasieHue TerioBbiM pexkumom JICII-180 ¢
UCIIOJIb30BaHNEM MH(POPMAIINH O KOCBEHHOM METOJIC pacyeTa TeKYIICH TeMITepaTyphl JKHIKON
CTaJIH.

JoBoaka cTaiu B YCTAHOBKAX BHENEYHOH 00padoTKuU
10. ABTomaTH3ausl TEIUIOBOIO U TEXHOJIOTMYECKOTO PEKKMMa B arperare JOBOAKHU CTaH
(AHC) B ycnosusax KKI[ OAO «MMK».

Crner.yacte. ABTOMaTH3allds TpoLiecca JTO3UPOBAHUA M TOAAYU IIJIAKOOOPa3yIOIIMX,
JETUPYIOMUX ¥ PACKUCIISIIONIUX MaTePUAJIOB.

11. ABTomMaTu3anusi TEXHOJIOTHYECKOTO pPEXUMa JIOBOJKU CTAIM B arperare IMeydb-KOBII
(AIIK) B ycinoBusx KKI[ OAO «MMKhy.

Cren.gactb. ABTOMaTU3MPOBAHHOE YIIPABICHUE TEIJIOBBIM PEKMMOM HarpeBa MeTajuia ¢
MCIIOJIb30BAHUEM CUCTEMBI HEITPEPBIBHOIO TEKYLIEr0 KOHTPOJISI TEMIEPATYPhI METAJLIA.

Crnen.yacte. OnTuMu3anusi HHEPreTUYECKOr0 peXHMa JIOBOAKU CTaIM C LENbIO
obecrneueHnss MakCUManbHOM npousBoauTenbHocTH ATIK.

12. ABTomaTu3anus TEXHOJOTHYECKOIO pPEKHMMa Ipollecca BaKyyMUPOBAHHUS CTald B
YCTaHOBKE MOPIIMOHHOTO BaKYyMHPOBAHHSI.

Crner.yactb. ABTOMAaTHYECKOE  YIpaBJICHUE  MPOIECCOM  BaKyyMHUPOBaHUS  C
MCIIOJIb30BaHUEM UH(POPMAIIUU O TEKYIIEM COJEP>KaHUH Ta30B B METAILIE.

13. ABromaTu3anus TEXHOJOTHYECKOTO pEXHMMa IMpollecca BaKyyMHUPOBAHHUS CTaJd B
yctaHoBke nupkKyiasinuonHoro tuna B SCIL OAO «MMKy.

Crnen.gacts. OnTuMU3anus yrnpaBiIeHUS PacXoJIOM TPaHCIOPTUPYIOUIETO ra3a (aproHa)
C LENbI0 JOCTHKEHHSI MaKCUMAaJIbHOM TPOU3BOAUTENILHOCTH YCTAHOBKH.

Crnemn.gacte. Pa3zpaboTaTh aBTOMaTH3MPOBAHHYIO CHUCTEMY OIpEACICHUS OKOHYAHUS
MpoIriecca BAKyyMUPOBAHUS TP TOCTHHKCHUH 3aIaHHOTO COACPKaHUS yriepoa B MeTasiie (1o
aHaJIN3y OTXO/ISIINX Ta30B).

PazauBka craau na MHJI3
14. ABTOMaTH3a1IUs TEXHOJIOTHYECKOTO MPOIECca Pa3IMBKU CTAJI Ha CISIOOBBIE 3aTOTOBKH B
ycnoBusix KKI[ OAO «MMKy.

Crner.uactb. ABTOMaTHYECKOE PETYJIMPOBAHME YPOBHEM MeTauia B MPOMEXYTOUHOM
KOBIIIE€ U KPUCTAJUIM3aTOPE.

Crnern.uactb. ABTOMaTH3UpPOBAaHHAs CHCTEMa YIPABIECHUS CKOPOCTHIO PAa3jIUBKH B
3aBHCHUMOCTH OT TeMIepaTypbl CTaJd B IPOMEXKYTOYHOM KOBILIE M MapKU pa3iMBaeMoi
(Hanpumep, TpaHCHOPMATOPHOI) CTaIIH.

15. ABToMaTH3aIus TEXHOJIOTHUECKOT 0 Mpoliecca pa3IuBKY CTalld Ha COPTOBbIE 3arOTOBKU B
ycnoBuax DCIIL OAO «MMK».



Crnen.yactb. ABTOMaTH3alus Iporecca oxJaxiaeHus wmetauia B 3BO ¢ uenbro
JOCTHUKEHUS] PABHOMEPHOT'O OXJIAXKICHMSI 3arOTOBKH.
IIpoxaTHOE NPOU3BOACTBO
16. ABTOMaTH3aLKs TEMJIOBOIO PEKUMA METOUUECKHX IIeuel B ycioBusx crana 2500 OAO
«MMK».

Crnen.yacte. OnTUMU3aLMS YOPABICHHUS MPOLECCOM CHKUTAHMS TOIUIMBA C LIEJIBIO
JOCTH>KEHHUSI MAaKCUMAaJIbHO BO3MOYKHOM CKOPOCTH HarpeBa MeTallja.

Crneu.yacte. Pa3paboTarh aBTOMAaTHYECKyI) CHUCTEMY OIpeIeieHUs  TEKYILEro
TEMIIEPATypPHOI'O COCTOSIHMSI HAarpeBaéMoro MeTajlla Ha BBIXOJE M3 IM€4YH C LENIbI0
CTa0MIIN3aLUU TeMIIepaTyphbl pacKaTa CII00BBIX 3arOTOBOK.

17. ABTomartu3auus TEIJIOBOIO peXHMa IpU HarpeBe MeTtaa B nedax craHa 2000 OAO
«MMK».

Crneu.gacts. OnTuMu3anus ynpapieHUs! IPOLECCOM CKUTaHMs TOIUIMBA B 30HaX Harpena
C LeJIbI0 MUHUMM3ALIMHU 3aTpaT TOIIMBA HA HATPEB.

Cren.gactb. ABTOMaTH4eckasi CHCTEMa MPOTHO3UPOBAHUS H KOPPEKIIUU OOIIET0 BPEMEHH
HarpeBa Ka)J0u 1oJaBaeMoi 3aroTOBKHU.

18. ABromaTu3anus TEIUIOBOTO PEKMMa METOAMYECKUX Ieuyed coproBoro crana OAO
«MMK)» (1o BbIOOpY).

Crneu.gactb. ABTOMaTHYeCKas CHUCTEMa KOPPEKLMU TEIUIOBOTO peXuMma IMeud IpU
M3MEHEHUU TEKYIIEeH NPOU3BOAUTEILHOCTH CTAHA.

19. ABToMaru3auus TEMJIOBOrO PEXKHUMa CBETIOrO OTXKHUIa METajlja B MedyaX KOJIaKOBOTO
tuna jguctonpokatHoro mnexa JIII-5 OAO «MMKy.

Crnern.yacte. ABTOMaTHYECKass CHUCTEMA pEryJWpPOBaHUS TEMIEPATypbl OTKUTAEMOIO
MeTajla ¢ Y4eTOM JUHAMUKH KOJIMTAKOBOM U CTEHJIOBOM TepMoIap.

20. ABromaruzalys TEIUIOBOTO pexrMma B 30HaxX HarpeBa OammenHoi meun ATHI] mexa
nokpbITHit OAO «MMK».

Crneu.gactb. ABTOMaTU3HpOBaHHAs CHCTEMa BKIIIOUEHMSI TOPENIOK C LIEIbI0 CTaOMIN3aluu
TEMIEpAaTypbl TOJOCHl Ha BBIXOJE H3 YydacTKa HarpeBa M OOECHeueHuss COXPaHHOCTHU
paaralMoOHHBIX TPYO.

ConyrcTBylomue Npou3BoACTBA
21. ABTomaru3aius TEIIoBOro pexxuma naporeseparopa (koraa) TOL OAO «MMKx.

Crnen.yactb. ABTOMAaTM3MpOBaHHAas CHUCTEMA KOPPEKIMU TEIUIOBOIO  peXxuMa
naporeHeparopa npu U3MEHEHUH KOJMYECTBA BEIPa0aThIBAEMO SJIEKTPOIHEPTUH.

22. ABTOMaTH3alUs TEIJIOBOTO PEXUMa PaCHbUIUTEIBHOIO CYIIMJIA NIl MPUTOTOBIIECHUS
IPaHyJIMPOBAHHBIX UIAKOOOPA3YIOIINX CMECEH.

Crnen.gactb. ABTOMaTH3allMs TEMIIEPATYpPHOTO pEXHMa M YIpaBICHUE TPOLIECCOM
CKMTaHUs TOILJIMBA JIJIS TIOJYy4YEHHS 3aJaHHOT0 KayecTBa CMECH.

23. ABToMaTH3a1Msl TETJIOBOTO PEKUMA TTeUEH JIsl CYIIKH M OT)KHUTa U3/IETHI OTHEYTIOPHOTO
npouszBoacTBa OAO «MMKH.

Crner.uacte. ABTOMAaTH3alldsg TEIJIOBOIO peXUMa TMe4Yed ¢ LEeIbl0 JOCTHKEHUS
TpeOyeMoro KauecTBa OrHEYOPHBIX U3/IeNHi.



