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Jluer akTyasn3anuu padoyeii nporpamMmmel

PaGouas nporpamma repecmMoTpena, oocysk/ieHa u ogobpena s peannsamuu B 2020 - 2021
yueGHOM roj1y Ha 3ace/ilaHuu Kadepbl ABTOMAaTH3HPOBAHHBIX CHCTEM YIPaBJIEHHUS

[Tporokon ot 02 ceum%@f}/ Ne 1
3as. kadenpoii . 7 C.M. Anjnpeen
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PaGouas nporpamMmma nepecMoTpeHa, obcyxkiaena u ogoopena st peanusanuu B 2021 - 2022
yueOHOM ToJ1y Ha 3ace/laHui kKadepbl ABTOMAaTH3HPOBAHHBIX CHCTEM YIIPaBJICHUS

[lporokomor 20 1. Ne

3aB. kadeapoii C.M. Anjnpees

PaGouast iporpamMma rnepecMoTpena, oocyxkaeHa u ojoopena st peanusanuu B 2022 - 2023
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yueOHOM To/Ty Ha 3acelanny Kadeapsl ABTOMAaTH3UPOBAHHBIX CHCTEM YIIPABJICHUS

[Iporokomor 20 . Ne

3aB. kadeapoii C.M.Kﬁnpees




1 esn ocBOCHUSI AUCHUIJIMHBI (MOTYJIs1)

- pa3BUTHE HaBBIKOB YYacTUsi B COCTABJICHMM aHAJIUTHYECKHMX O0030pOB U
HAayYHO-TEXHUUYECKUX OTYETOB II0 pE3yJibTaTaM BBIIOJIHEHHON padoThl, B IOATOTOBKE
nyOonuKanuil 1o pe3yiapTaTaM MCCIENOBaHUN U pa3paboOTOK B 00JacTH aBTOMAaTU3ALUU
TEXHOJOTMYECKHUX IPOLIECCOB U IIPOU3BO/ICTB;

- pPa3BUTHE HABBIKOB OCYIIECTBIEHUS cOOpa U aHAJIN3a UCXOAHBIX JaHHBIX Ul pacyera U
IIPOEKTUPOBAHUS CUCTEM U CPEICTB ABTOMATU3ALMH U YIIPABJICHMUS;

- pa3BUTHE HABBIKOB I10 IIPOU3BEJCHUS PACUETOB U IPOESKTUPOBAHMSI OTAEIBHBIX OJOKOB
U YCTPOMCTB CHCTEM aBTOMATH3allMM M YIPABIECHUS W IO BHIOOPY CTAaHAAPTHBIX CPEICTB
aBTOMATHKH, W3MEPUTEIBHOW M BBIYMCIUTEIBHOM TEXHUKU ISl HPOEKTHPOBAHUS CUCTEM
AaBTOMATHU3AlMU U YIIPABJIEHUS B COOTBETCTBUU C TEXHUYECKUM 3aJaHUEM;

- pa3BUTHE HaBBIKOB 10 pa3pabOoTKe IPOEKTHOM JOKyMEHTalUuu B 00JacTu
AaBTOMATHU3AlMKM TEXHOJIOIMUYECKUX MPOLECCOB U MPOU3BOJICTB B COOTBETCTBUH C UMEIOIIMMHUCS
CTaHJapTaMM U TEXHUYECKUMH YCIOBHUSIMHU.

JUis  [OCTMXKEHHsS  TIOCTaBJIEHHBIX Leled B JUCHUIUIMHE  «ABTOMaTHU3alus
TEXHOJIOTUYECKUX ITPOLIECCOB U MIPOU3BOICTBY PELIAOTCS 3aJauu:

- M3y4YCHHE TEXHOJOTHYECKUX OCOOCHHOCTEH aBTOMATH3allMW B PAa3JIMYHBIX Mepeenax
METaJUTypruyecKoro ¥ MPOMBIIUIEHHOTO IPOU3BOJICTBA,

- IOJy4YEHHUE MPAKTHYECKIX HABBIKOB B pa3padOTKe U aHaIM3a PadOThl (yHKIIMOHATBHBIX
CXEM aBTOMAaTUYECKOI'0 YIpaBJIeHHs TEXHOJIOTHYECKUMHU MPOLIEccCaM U IPOU3BOJICTBAMU;

- yYMEHHE COCTaBJIATh JIOTHUYECKM OOOCHOBAaHHBIE B3aWMOCBS3aHHBIC AalTOPUTMBI
yIpaBJIEeHUS] TEXHOJIOTMYECKUMHU IPOLECCaMU C apryMEHTUPOBAHHBIM HCIOJIb30BAHUEM
HEOOXOMMBIX CBOOOIHO MPOTPAMMHUPYEMBIX TEXHHUECKUX CPEACTB KOHTPOJIS U YIIPABICHUS;

- yMETh CHHTE3MPOBaTh CHUCTEMBbl 3KCTPEMAJIBHOI'O OINTHUMAJIbHOIO YIPABICHUS C
000CHOBAHHBIM BBIOOPOM KPUTEPHUH OLIEHKU 3PPEKTUBHOTO ONTUMAIBHOIO YIIPABJICHUS.

2 MecTo IMCIMILIMHBI (MOYJI51) B CTPYKTYype 00pa3oBaTe1bHOI MPOrpaMMbl

JucuumimHa ABTOMATH3aLUsl TEXHOJOTMYECKUX IPOLECCOB U NPOU3BOJACTB BXOJUT B
BapHaTUBHYIO YacTh y4eOHOrO MjiaHa 00pa30BaTeIbHON IPOrPaMMBI.

Jis  u3ydeHWs  AMCUUIUIMHBI  HEOOXOAWMBI  3HaHMSA  (YMEHHs,  BJIAQJICHUSA),
c(OpMUPOBAHHBIE B PE3y/IbTATE U3YUYEHUS AUCIMIUINH/ PAKTUK:

Teopus aBTOMAaTHYECKOTrO YIIpaBICHUS

TexHnueckue U3MepeHus U NpuOOpsI

TexHuyeckue cpecTBa aBTOMATU3ALUN U YIIPABIICHUS

[IpoexkTnpoBaHue aBTOMaTU3UPOBAHHBIX CHCTEM

ABTOMAaTU3UPOBaHHBIE MH()OPMAIIIOHHBIE CUCTEMbI

CucreMbl aBTOMaTH3a1UH U YIIPABICHUS

ArnmapaTHoe U IPOrpaMMHOE 00eCTieueHUE OTKPBITHIX HHTETPUPOBAHHBIX CUCTEM

WHTerpupoBaHHbIE CUCTEMBI TPOEKTUPOBAHMS U YIIPABICHUS

Kommnekcel Texanueckux cpeacts B CAY

3HaHus (YMEHHUs, BJIQJICHUs), [TOJIyY€HHbIE NPU U3YUYE€HUU JaHHOW AUCLMILIMHBI OyIyT
HEOOXOAUMBI JJIs1 U3yYeHUS JUCHUIUINH/TPAKTUK:

[ToaroroBka K 3aIiuTe U 3alUTa BBIMTYCKHON KBaTU(pUKAMOHHON pabOThI

IToaroroBka k cade U caada rocyJapCTBEHHOTO K3aMEHa

IIpon3BoacTBEHHAs — MPEIIUIUIOMHAs PaKTHKa



3 Komnerenuuu odyyarouierocsi, popmupyemsbie B pe3ybTaTe 0CBOCHUS

AUCHHUIIINH

bl (MO/1yJIs1) M IUIAHMPYeMble Pe3yJbTaThbl 00y4YeHu sl

B pesynprare ocBOGHHS AUCIUIUIMHBI (MOAYNS) «ABTOMATH3alMsS TEXHOJOTHMUYECKUX
MIPOLIECCOB U MTPOU3BOJICTBY» 00yUarOIUics JOHKEH 001a1aTh CIeTYIOIUMUA KOMIIETECHIUSIMHU:

CTpyKTypHBIi
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsble pe3ynbTaThl 00yYeHHUs

[1K-3 roToBHOCTBIO

Y4aCTBOBATb B COCTABJICHNU aHAJIUTUYCCKUX 0630pOB 1 HAay4HO-

TEXHHYECKHX OTYETOB I10 PE3yJbTaTaM BBIITOJHEHHON pabOoThI, B MOJIrOTOBKE MTyOJIMKAIIMN IO
pe3ynbTaTaM HCCIe0BaHUI U pa3paboToK

3HaTh

- o011Me HapaBJICHU U eI IPOBOIUMON Hay4YHOM paboThl pH
MIOATOTOBKU PACIIMPEHHBIX U YII1yOIEHHBIX aHATUTUYECKUX 0030pOB;

- CTaHJIapThl U TPEOOBAHMSI K U3JIOKEHHIO PE3YyIbTATOB IPOBECHHOM
HCCIIEI0BATENbCKOM paboThI;

- IOPSIJIOK U [TOCTIEI0BATEIbHOCTD U3JI0KEHUS Pe3yIbTaTOB P MOITOTOBKH
OTYECTa 110 BBIIIOJTHEHHUIO pa6OTI)I;

YmMmern

- KpaTKO ¥ 00OCHOBAHHO M3JIaraTh OCHOBHBIE PE3YJIbTATHI, TOJIYYCHHBIC B
MIPOLIECCE UCCIIE0BATENbCKOM PabOThI;

- HCII0JIb30BaTh METO/IMKY COCTaBJICHHS HAYYHO-UCCIIEJOBATEIBCKOTO
OTueTa MO pe3yJbTaTaM MUCCIIEAOBAHUI;

Bnanets

- HaBbIKaMH 00OCHOBAHHOTO KPUTHUYECKOTO aHAJIM3a Pe3yJIbTaTOB pU
MO/ITOTOBKE PAaCIIMPEHHBIX AHATMTHUECKUX 0030pOB IO 33aJJaHHON TEME;
- CIOCOOHOCTHIO K (POPMUPOBAHHIO OCHOBHBIX 33]1au M HaIlPaBJICHUN
UCCIIEIOBaHMS PU PELICHUH ITOCTaBJIEHHOM 3a/1a4H 10
COBEPLICHCTBOBAHUIO CUCTEM aBTOMAaTUYECKOTO YIIPABIICHUS;

[TK-5 criocoOHOCTHIO OCYIIECTBIISITh COOp M aHATIU3 UCXOJHBIX IaHHBIX JJIS pacyera u

IMPOCKTUPOBAHUA CH

CTEM U CPCACTB aBTOMATU3AlIUU U YIIPABJICHUSA

3HaTh

- IpaBWJIa OpraHu3anuu cOopa U aHaIM3a UCXOJHBIX TaHHBIX IpU
IIPOBEJIEHUHU aKTUBHOT'O U MACCUBHOI'O METO/IOB;

- METO/IbI OIpeIeJIeHHs PErPECCUOHHBIX 3aBUCUMOCTEH MPU OJJTHO U MHOTO-
(aKTOPHBIX HIKCIIEPUMEHTAX;

YmMmern

- HCIOJIB30BaTh UHPOPMALIMOHHBIE PECYPCHI IS MPUOOPETEHHS HOBBIX
3HAaHUU U YMEHUH B 00J1aCTH aBTOMATHU3AIMH YIIPaBICHUS
TEXHOJIOTMYECKUMH ITPOLIECCAMY;

- KBAIM(QUIMPOBAHHO U 0OOCHOBAHHO-OCTYITHO MTPE3EHTOBATH
MOJTyYeHHBIE Pe3yIbTaThl MPOIETaHHON padoThI;

Bnaners

- HaBbIKaMH aHAJIN3a MOJIYYEHHBIX JaHHBIX C LEbI0 ONPENETICHUS
MPUOPUTETHOTO  YCIOBHS ISl MPUHATHUS Y3PPEKTUBHOTO PELISHHUS 110
COBEPILIECHCTBOBAHHIO pabOTHI CUCTEM aBTOMAaTHUECKOTO yIpaBJICHUS;
- YMEHHEM U HaCTOMYMBOCTBIO IIPUMEHEHUS IPUHATHIX PEIICHUH 110
COBEPILIECHCTBOBAHHIO paOOTHI aBTOMATUYECKUX CUCTEM;




[TK-6 ciocoOHOCTHIO POU3BOIUTH PACUETHI U TPOCKTUPOBAHKE OT/ACIBHBIX OJIOKOB U YyCTPOMCTB
CHUCTCM aBTOMAaTU3allU U YIIPABJIICHUSA U BBI6I/IpaTB CTaHAAPTHBIC CPCACTBA ABTOMATUKU,
W3MEPUTENIbHOM U BHIYUCIUTENbHON TEXHUKHU JJIs1 IPOSKTUPOBAHUS CUCTEM aBTOMATH3alUU U
yrpaBJICHUA B COOTBCTCTBHUU C TCXHUYCCKUM 3aJaHUEM

3HaTh

- CTPYKTYPY ¥ B3aUMOCBSI3b aBTOMaTU3UPOBAHHOTO IIPOU3BOCTBA;
- ocobernoctu nocrpoenust ACY TIT u ACVYII coBpeMeHHOTO
IIPOU3BOJCTBEHHOTIO IIPOLIECCA B METAJIIYPIUU;

- 0COOEHHOCTH TE€XHOJIOTHH U YCJIOBHS aBTOMATU3allUU TPOIIECCOB
MOJArOTOBKH IIMXTOBBIX MAaT€PUAJIOB;

- 0COOEHHOCTH aBTOMATUYECKOTO YIIPABJICHHUS arIoOMEPalliOHHOTO
IIPOU3BOJICTBA;

- 0COOEHHOCTH aBTOMATUYECKOTO YIPABIIEHUS TEXHOJIOTHYECKUM
IIPOLIECCOM ITPOU3BOJCTBA METAJUIM3UPOBAHHBIX OKATHILICH;

- 0COOEHHOCTH aBTOMATUYECKOTO YIIPABJICHHUS MTPOLIECCOM 00OTaIeHus
YIJIEH ¥ TOATOTOBKM MHOTOKOMIIOHEHTHOM YTOJIbHOM IIKXTHI;

- UHJAMBUAYaJbHbIE YCIOBUS aBTOMAaTU3allUU IPOLECCa CIIEKAHUS
KOKCYIOIIMXCS yIJI€ B KOKCOBBIX Ieyax , 000 KEHHbIX B OaTapeu;

- ABTOMAaTHYECKOE YIIPaBJIEHUE IIPOLIECCOM BbIJCIICHUS
BBICOKOMOJIEKYJISIPHBIX YIJIEBOJOB U3 KOKCOBOIO Iasa;

- TEXHOJIOTUYECKHE OCOOEHHOCTH U aBTOMAaTHU3allMs TPOIIECCa BBITLIIABKU
Yyr'yHa B JIOMEHHBIX M€YaX;

- ABTOMAaTU3UPOBAHHOE YIIPABIECHUE TEIJIOBBIM PEKUMOM
BO3/yXOHAarpeBareye JOMEHHOM T1e4n;

- UHIUBUyaTbHbIe 0COOCHHOCTH BBHIIIJIABKU CTAJIM B ABYXBAHHBIX TeUax C
IIPOTYBKOW KHCJIOPOJIOM;

- 0COOEHHOCTH aBTOMATUYECKOTO YIIPABIIEHHUS MTPOIIECCOM BBITUIABKH CTAU
B KHCJIOPOJTHO KOHBEPTOPHBIX 1I€XaX C BEPXHEN MTPOyBKOM;

- TUIBI MATEMAaTUYECKUX MOJICJIEH CUCTEM ONTUMHU3AIMU U aBTOMAaTU3ALINH
YIPaBJICHUS TEXHOJIOTHUECKUMHU MPOLECCAMU METAJUTyPrHYECKOTO
MIPOU3BOJCTBA;

- 0COOEHHOCTHU YCJIOBHI aBTOMaTHYECKOI0 yIPaBJIeHUsI IOBOJIKON CTaIU
arjioMeparax Mneyb-KOBIIIb;

- TEXHOJIOTUYECKNE U UHIUBUIyAJIbHBIE YCIOBHS aBTOMATH3ALMHU IIpoLiecca
BAKYYMUPOBAHUS CTAJU B YCTAHOBKAX LUPKYJISAPHOTO TUIIA;

- TEXHOJIOTUYECKOE OCOOEHHOCTH aBTOMAaTU3UPOBAHHON ONTUMHU3ALINN
YIPABJICHUS BBIIUIABKOM CTaJIM B IyTOBBIX CTAJICINIABUIBHBIX MeYax
MIEPEMEHHOTO TOKA;

- TEXHOJIOTHYECKUE 0COOEHHOCTH aBTOMAaTHUYECKOTO YIPABICHUS Pa3IUBKOM
cranu Ha MHJI3 pangnaneHoro tumna;

- TEXHOJIOTUYECKHUE YCIOBUS aBTOMATHU3AllMN YIIPABICHUS] HATPEBOM
MeTaJula B Ie4axX KAMEPHOI'O THUIIA;

- TEXHOJIOTUYECKNE NHIUBUIyaJIbHbIE YCIIOBUSI aBTOMAaTHUYECKOTO
YIPaBJICHUS HAIPEBOM METaJlla B MI€4ax NEePEXOJHOr0 TUIIA;

- TEXHOJIOTUYECKUE YCIIOBUS M aBTOMATU3ALUIO IIPOLIECCa OXJIAXKICHUS
rOpsAYEIMCTOBOrO MHUPOKOIOIOCOTO MPOKATA MEPE] CMA3KOW B PYJIOHBI WU
IOPE3KOM HAa MEPHBIE JIJIUHBIL;




VYmeTb

- C MCIIOJIB30BaHUEM CHELMATU3UPOBAHHOTO IPOrPaMMHOI0 00ecrieueHus
(MeTo/1a HAMMEHBIIIUX KBAaPATOB) PACCUNUTHIBATH TEOPETUUECKYIO IMHUIO
perpeccuu (CTaTUYECKYIO XapaKTEPUCTUKY) IO SIKCIIEPUMEHTAIbHBIM UIIH
pacyeTHBIM JaHHBIM JUIS MTOCIIEIYIOIIETO UCIIOIb30BAHMS IIPH
MaTeMaTHYeCKOM MOJIETMPOBAaHUH CUCTEMbl aBTOMAaTHUECKOT'O YIIPABIICHMS,;
- C HICTIOJIB30BaHUEM MTPOTPAMMHOTO 00ECIICUeHUs paCCUUTATh TPACKTOPHUIO
MHEPLUOHHOTO 3BEHA C 3aIla3/bIBaHuEM 00BEKTa YIPaBJICHUs Ha BXOIHOM
curHai Jio0oii (opMbl BO BpEMEHH C UCIOIB30BAaHUEM MeTo1a Ditniepa;

- C MCIIOJIB30BAaHUEM CIELIMAIbHOIO POrPaMMHOI0 00ecredeHus
OCYIIECTBUTH PACUET MEPEXOJAHBIX 1 MOUCKOBBIX PEKUMOB B CUCTEMAX
aBTOMAaTHYECKON CTaOMIIN3alUK U SKCTPEMAIIbHO- O TUMHU3HPYIOLIETO
yIIpaBJICHUS TEXHOJIOTHYECKUM MPOIIECCOM MPOMBIIIIJICHHOTO IPOU3BOJICTBA
(Ha mpuMepax MeTaJUTypruuecKoro);

- CUHTE3UpOBaTh (pa3paboTarh) CTPYKTYPHBIE CXEMbI CCTEMA
aBTOMaTHYECKON CTa0MIIN3alMi TEXHOJIOTHYECKUX [1apaMeTPOB 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 UCIOJIBb30BAHUEM
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 OCYIIECTBIIATH [0 MOJIENISAM PacyeT
MIEPEXOAHBIX U MIOMCKOBBIX MPOIIECCOB B Pa3pabOTaHHBIX KOHTypax
aBTOMAaTHYECKOI'O YIIPABJIEHUS B YCIOBUSAX MCIIOJIb30BAHHS COBPEMEHHBIX
MHUKPOIPOIIECCOPHBIX TEXHOJIOTUIECKUX CPEJICTB;

Bnanets

- HaBbIKaMHU IIPOEKTUPOBAHUS CUCTEM aBTOMATHYECKOIO yIIPABICHUS
TEXHOJIOTUYECKUMHU U MTPOU3BOJICTBEHHBIMH IPOIECCAMU B IPOMBIIIEHHBIX
o0nacTsax (MpeuMyIEeCTBEHHO METAILTYPTHYeCKUX 00J1acTaX);

- HaBBIKaMU CO3/IaHUS aJITOPUTMUYECKOTO MPOrPaMMHOI0 00ecreYeHUs
pabotsr ACY TII u ACVII ¢ ucnonb30BaHUEM MUKPOIPOLIECCOPHBIX
KOHTPOJIJIEPOB M NMPOMBINIIIEHHBIX DBM;

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

- METO/IUKOM ONpeIeNIeHUs] pallMOHAIbHBIX U HAMTYYIINX 3HaYSHHH
[1apaMeTpOB TMHAMUYECKONW HACTPONKHU PETYIUPYIOLIUX YCTPOMCTB 110
JUHAMHYECKUM IapamMeTpaM 00beKTa yIpaBlIeHuUs;

- HaBBIKAMU MaTeMaTHYECKOT0 MOJICIMPOBAaHUS pabOThl CHHTE3UPOBAHHBIX
B IPOEKTHUPOBAHNU KOHTYPOB YIPABJIEHUS C LEJIBIO ONIEPATUBHOTO
yCTpaHEeHHs OMIMOOK B aITOPUTMUIECKOM 00ECIICUCHHH,

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




3HaTh

- CYILECTBYIOUIME TEKYIINE TEXHUYECKHUE PEIIEHUS 110 BOIIPOCY
aBTOMATHUYECKOT'0 YIIPABJIEHUS KOHKPETHBIM IIPOLIECCOM;

- TEXHUYECKHE BO3MOXKHOCTH U XapaKTEPUCTUKU IPEUIaracMbIX CPEACTB
KOHTPOJIS U yIIPaBJICHUS;

- YCIIOBHbIE 0003HaUEHHS BCEX UCIOJb3YEMbIX TEXHOJIOIMUECKUX
MapaMeTPOB U TEXHUYECKUX CPEICTB MPH rpa)uuecKOM MPeICTaBICHUH
KOHTYPOB M CUCTEM aBTOMAaTUYECKOIO YIPaBICHUS;

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

Brnanets - HaBbIKaMU ITPOEKTUPOBAHUS U Pa3pabOTKU CTPYKTYPHBIX,

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




4. CTpykTypa, 00b€M U colepkaHne TUCHMILUTUHBI (MOIYJIs)

OO1mast TpyA0eMKOCTh JUCHUILTMHBI COCTABIISICT 8 3a4€THBIX eqUHUI 288 akajl. 4acoB, B TOM YHCIIE:
— KOHTaKTHas pabora — 133,8 akaz. yacos:
— ayautopHas — 127 akan. yacos;
— BHeayauTopHas — 6,8 akaj. 4yacos;

— B (hopMe IIpaKTUIECKOH MOAroTOBKH — 11 akaj. 4acos;
— caMmocTosTenbHas padota — 118,5 akax. dacos;
— IIOATOTOBKA K 9K3aMeHy — 35,7 akaz. yaca

dopMa aTTecTaluy - 3a4ET, KYpCOBOM MPOEKT, IK3aMEH

AynuTopHas ]
== E D
o KOHTaKTHas paboTa 28 OpMa TEKYIIEro
X B
S u KOHTPOJIS
Paznen/ Tema 3 (B akax. gacax) ez A 5 p Kox
g & © |caMoCTOATeNEHOI | ycIieBaeMOCTH
JHCIUATUTHHBL 5 £ o ., | KOMIIeTeHINH
@) 5 g £ paboTsl HPOMEXYTOYHOI
Jlex, | 720 |MPaKT. Z'S aTTecTalluu
3aH. | zam. | § &
1. TloaroroBka HCXOIHBIX
IIMXTOBBIX MaTEPUAJIOB
1.1 YerpoiicTea CamocrosTenbHoe
HEpBUYHOM CTauu usyHcHue
IpoONeHUs, KYCKOBaHHS, yqe6H01/1v1/1
KONBIIEBAHNS, BAJIKOBBIC 3 7 HayqHOH VCTHEL OMDOG K6
JPOOMIIKH, TPUHITAIIBI JHTCpaTypbl. p
ynpagjienust. OTKpbITHIE U Ionck .
3aKpBITHIE PEKUMBI AOTOIHUTEIBHON
U3MeNbUeHHUs. uH(opmauuu 1o
TeMe
1.2 Crocobbr usmepenwust| 7
VPOBHS ~ MATEpHAIOB B CaMocTOsITeIIbHO®
OyHKepe, THIIbI JJ03aTOPOB H3yHucHHE
BUOpPaLOHHbIE, y4ebHoH 1
GapabaHHbIE, HayqHOM
Tapenpuateie. CXeMbl U 4 10 JUTEPATYPHI. VYeTHeIi onpoc I1K-6
CIIoco0BI U3MepeHusI [Tonck
MACCEI CBITY4HX JIOTIOJTHUTEbHON
MaTepHaloB Ha uH(OpMAIIH 110
TpaHcroprepax.  Cxembl TEME.
Hroro no paszneny 7 17
2. Apromaruzanus Tmpouecca
arJioMepaldd pyJIHOW dYacTu
HIAXThI " npotiecc
IIDOM3BOJICTBA OKATBINIEH
2.1 TexHonoruueckue CamMmocrosiTenbHOe
0COOEHHOCTH  TIpoIiecca H3y4YeHHe
arjioMepanuu, yaebHoil 1
TeroQU3nIeCcKre Hay4YHOM
npoueccsl npu crnekanum. [ [ [ 3 7 JIUTEPATYpBI. YcrHeIi onpoc I1K-6
VYupasnstoniue u [Tounck
yIpaBiIsieMble  OCHOBHBIC JOTIOJTHUTENBHOM
napameTpsl Iporecca 1 ux nH}pOpMaLUH 110
RRAVVMORITIAIHIIEC TEeMe




2.2 CucTeMsl

peryJIHpOBaHHs CamocTosTenbHOe
BIIQXKHOCTH, CKOPOCTH U3YyHCHHC
aryoNeHTHI, yue6Hof 1
[POM3BOAUTENBHOCTH | Hay4IHOU
KA9eCTRA arnomepara. 10 JUTEPATYPHL. VYcTHBIi onpoc [1K-6
ACY TII Iloncxk
arJioMepauoOHHOro AOTIOTHUTEIPHOU
npouecca. nH}pOpMaLUH 110
Texnonoruyeckas cxema 1 Teme.
Hroro no pazgery 17
3. ABTOMAaTH3aIHA
KOKCOXHMHYECKOTO u
JIOMEHHOTO ITDOM3BOICTBA
3.1 Texnonorus CamMocTosTenHOE
OpPOU3BOJACTBA KOKCA B U3yeHne
KOKCOBBIX neyax. yueGHoi 1
OcoGenrocti  mporecca. Hay4HOM VCTHBII 0npoc 1o
DyHKIMOHAIBHAS ~ CXeMa JIATEPATYPHI. JIEKIHOHHOMY
KOHTPOJIA u 401 5 IMouck MaTtepHany u mno TIK-6
aBTOMATHU3allMUd KOKCOBOU JIOTIOTHATENHLHOMN TeMaMm :
barapen. nHOPMAIUK 10 | J1TaGopaTOPHBIX
Onrumusanms teme. [loaroroBka pabot
YIOpPaBICHUS  IIPOLIECCOM oTYeTa Ho
U3BIICYCHUS TIOJIC3HBIX 11a6OPaTOPHBIM
MaTepHaJIOB U3 KOKCOBOTO paGoTan.
32 OcoberHoCTH
TEXHOJNOTMH  BbIIJIABKH CamocrosensHoe
YyryHa B IOMEHHOM MEUH. M3y4CHHIC
ODyHKIMOHAIbHASL  CXEMa yqe6H01/1v1/1 .
KOHTPOSS W yIpaBiIeHwus Hay4HOH VYCTHBIN ONpOC TI0
BBIIIABKH ayryHa, JATEPATYPHI. JEKIHOHHOMY
0COGEHHOCTH paborsl| 7 421 5 Ionck _ | Marepuaiy 1o IK-6
OTHEMBHBIX KOHTYPOB I JOTIOJTHUTENBHOM TeMam
cHCTEM VIIpABIEHHST: uHbOpMAUK 10 | 71a60PATOPHBIX
MOJAYM  MaTepHaNoB M teme. [lonroroBka pabort
3arpysKu, TEIIOBBIM oT4eTa 1o
PEKIMOM, na60paTopHBIM
ra301MHAMHYECKUM paboram.
CaMocTOsITeNIbHO®
U3yYCHHUE
4eOHOH U
33 DyHKIIMOHATbHAS Y N N
Hay4YHOU YeTHbIN onpoc 1o
cxema KOHTPOJIS u
JIATEPATYPHI. JIEKITHOHHOMY
yIIpaBIICHUSI PEKUMOM
N ITouck Marepuaiy U 1o
BO3AyXOHarpeBaTeIbHON 4 7 . I1K-6
JIOTIOTHATENHHOMH TeMam
JII. OnruMu3anus
nHpOpManuu o | J1abOpaTOPHBIX
nporecca BBITUIABKH
B — teme. [ToaroroBka pabot
ry P YTRA. oT4era 1o
71a00paTOPHBIM
paboram.
Hroro no paszneny 12/41 17
4. ABTOMaTH3aLIUS

CTaJICTINIIaBUJIBHOT'O

MIPOM3BOJICTBA B KHUCIIOPOTHBIX
KOHBEPTOpPax W 2-X BaHHBIX

CTANCTINABUIBHBIX ArDeraTax




CaMOCTOSTENbHOE

4.1 OcobexnnoctH
n3y4eHUE
TEXHOJIOTHYECKOTO COHOM 1
TpoLecca BEITIIABKI CTaH y:ayrmoﬁ VYeTHBIN onpoc 1o
B 2X BaHHBIX Ie4aX H
ABTOMATH3AIIH JHATEPaTypHI. JIEKLIOHHOMY
IMownck MaTepHuaiy U 1o
TIPOIIECCOB. 421 5 . praiy [1K-6
JOTIOJTHUTENBHOH TeMam
OyHKIMOHATIbHAS ~ CXEMa
nHpOpPMAWHU IO | J1TaOOPaTOPHBIX
YIOpaBICHUST U KOHTPOJIS I 6
teme. [Tonroroska pabor
BBITUIaBKU CTaJIH. oTUeTa 10
ObecneueHne 6e30MacHBIX
N 71a00paTOPHBIM
YCIIOBHI. paboTam
4.2 Texnonornyeckue CaMOCTOSTEIbHOE
OCOOEHHOCTH  BBINJIABKU H3yHueHHe
CTalM B KOHBEPTOpax c y4eOHOM 1
[IPOAYBKOU MeTaluia HAyJIHOH YcTHBIH onpoc no
KHCJIOpOAOM. JIUTEPATYPBL. JIEKLIUOHHOMY
OyHKIMOHANBHAS ~ CXeMa o : TMouck MaTepHaiy U 1o —
KOHTPOJIA M yNPaBICHUA JIOTIOJTHUTENBHOMN TeMaM
KOHBCPTOPHBIM rHpOpMALUHU IO | J1Ta0OPaTOPHBIX
HIPOLECCOM. Cucrempl teme. [Tonroroska pabot
HPEIOTBPACHUSA OT4YeTa 1o
BBIOPOCOB U yIpaBlIeHUE J1aGOPATOPHBIM
OTBOJIOM TUIABHJIBHBIX paGoTan.
4.3 Tumer  Moneneit CaMocTosTeNnbHOe
METaTypru4ecKux H3ydCHHe
IPOIIECCOB u ux yue6Hoit 1
0COOCHHOCTH. HayJIHOH YcTHBIN onpoc 1o
JleTepMHHMPOBAHHEIE, JNUTEPATypPEL. JNIEKIMOHHOMY
SKCIHCPUMCHTAIBHO - 4 7 [Mouck MaTepually U I10 [K-6
CTaTUCTUYECKUE, JIOTIOJTHATEBLHOMN TEMaM
SMIIHPHICCKHUE, nHdopmanuu o | Jy1abopaTopHBIX
HelpoceTeBble, HEYETKOI teme. IT0OIrOTOBKA paGot
JOTMKH W JMHAMHYECKHE, OTYETa T0
JOCTOUHCTBA " 11aGOPATOPHBIM
HEJIOCTATKH, pa6oTam.
HWroro no pazgery 12/41 17
5. ABToMaruzamus Tpolecca
BBITLIABKH cTanu B
ANIEKTPOAYTOBBIX
CTaJICIUIaBHIIBHBIX reyax
HepEeMEHHOTO TOKa
CRENXREICOKOW MOIITHOCTU
51 OCOBEHHOCTH CamocTosTensHoe
TEXHOJIOTUYECKOTO U3y1CHIE
[poliecca BBIIUIABKH CTAIIH yueOHo#i u
B I[CH u Hay4YHOU v .
CTHBIH OIIPOC T1I0
ABTOMATHYECKOTO JUTCPaTyphI. P
OHEPreTUUECKUM u 6/611 10 | AOTOIHHTEILHOU IT)eMaz I1K-6
TEXHOJIOTUYECKIM undopmanum B HA6OPATODHLIX
PEKHMAMH. 3JIEKTPOHHBIX pa6of
DyHKIUOHAIBHAS ~ CXeMa CpEACTBAX. p
KOHTPOJII W yHpaBJIEHUS [oaroroska
POLIECCOM oT4era 1o
JIIEKTPOILIABKH. 11a60paTOpHBIM




CaMOCTOSTEIbHOE

H3Y4YEeHHE
yaebHoil
Hay4yHOU .
52 OnTumu3anus mureparypyi, | ¥ CTHRIH onpoc mo
YHPABICHUS  MPOLIECCOM, [oncx [ICKIHOTHOMY
BbIOOp KpuTepus. Crocod 4 6 10,1 | AomonHuTenBHOM | MATCPHATY HTO I1K-6
HEIPEPBIBHOIO  KOHTPOJIA MHpopMaluy B 6 remam
TEMIIEPATyphI CTAIIH. JIEKTPOHHEIX F1abOPATOPHRIX
CpENCTBax. pabot
IToaroroska
oTyeTa 1o
71a00paTOPHBIM
Hroro mo paznmery 8 12/61 20,1
Htoro 3a cemectp 36 |36/141 88,1 3a4éT
6. ABTOMaTH3aIys MPOLECCOB
BHEIMIEYHOW JOBOJKHU CTald B
ANIEKTPOAYTOBBIX  KOBII-TIEYh
(AKII) u YCTaHOBKaxX
BAKVVMUNDOBAHWA CTATTHU
CamocTosTeapHOoe
M3Y4YCHHE
yueOHOH 1
HAYIHOH VYeTHbl onpoc 1o
JIATCPATYPBIL. JIEKITMIOHHOMY
6.1 TexHOIOrHYECKUE ITonck MaTtepuany v o
0COOCHHOCTH JOBOJKH JOIOIHATENLHOM TeMaM
cTalu B arperarax uHpopMaLy B 1a60paTOPHBIX U TTK-3. TIK-5
[€Yb-KOBIII (AKII). 3 221 | 2/21 5 9JIEKTPOHHBIX MPAKTUYECKHUX ¢ !
IIK-6, TIK-7
ODyHKIMOHATBHAS ~ CXeMa CpeacTBax. pabor. [Iposepka ’
KOHTPOJIA U YNPaBICHUS Ioxroroska rpaguka
MPOLIECCOM. OT4CTa 10 BBIIOJIHEHUS
HaGOpaTOpHBIM u KypCOBOTO
NPaKTUICCKUM | [IPOEKTUPOBAHMSL.
pabotam.
ITonroroska
KYpCOBOTO
8
CamocTosTeapHOe
W3Y4YCHHE
6.2 TexHomornyeckue y4eOHOU 1
0COOEHHOCTH Hay4HOI YCTHEIH ompoc 1o
LHUPKYJISIIIUOHHOT'O JIATCPATypPBhI. JIEKITMIOHHOMY
BaKyyMHpPOBaHHUA  CTaJId. IMonck Matepuainy u 1o
OyHKIMOHANBHAS ~ CXeMa JIONIOJTHUTENBHON TEMaM
KOHTPOJIS u uHpOpMaLKK B 1a60paTOPHBIX U TTK-3. TIK-5
perynupoBaHUs TpoIecca 4 4/21 2 5 9JICKTPOHHBIX TPAKTHIECKUX | o’ 6’ l'[K-?l
BaKyyMUPOBaHUS. CpeacTBax. pa6or. [IpoBepka ’
OnTtuMuzanus Toaroroeka rpaduka
YIpaBJI€HUS  NPOLIECCOM oT4eTa 110 BBITNIOJIHEHUS
s JIOCTH KECHUS 7Ta00paTOPHBIM U KypCOBOTO
MaKCUMaIbHOI NPAaKTUIECKUM | pOEKTUPOBAHHUS.
MPOU3BOJUTENEHOCTH. paboTam.
IToaroroBka
KYpCOBOTO
HUroro no paszneny 7 | 6/41 | 421 | 10

7. ABToMmaruzalus Tmpouecca
pa3sNMBKM CTald Ha MallUHAX

HEIPEPBIBHOIO JINThS
3arotoBok (MHJI3) u Ha
ITUTENHO- IDOKATHRIX




CaMoOCTOSTENBHOE

N3ydCHHUE
eOHOM U .
i . VYeTHBIN onpoc 1o
Hay4HOH
7.1 TexHonoruyeckue JIEKLIMOHHOMY
JIUTEPATypPHI.
O0COOCHHOCTH  PAa3IMBKH Marepuany ¥ o
ITouck
cramu Ha MHIJI3 wu . TeMaM
poOJIeMbl npu JIOTIOTHITEIRHOM | 5 A TOpHBIX 1
alI:TOMaTI/BaIII/II/I b 4/41 5 uiopmaitiu 1o I aiTMqIZCKI/IX [IK-3, TIK-5,
TeMe. Iloaroroska P TIK-6, TIK-7
yIpaBIeHUs POLECCOM. pabor.
oT4eTa 1o
OyHKUMOHANBHAS — CXeMa Brimonnenue
71a00paTOPHBIM U
KOHTPOJISI W YHpaBJICHUS rpaduka
MIPaKTHYECKAM
MPOLIECCOM Pa3JINBKH. KypCOBOTO
pabotam.
MPOEKTUPOBAHMSL.
IHoaroroska
KypCOBOTO
MPOEKTA.
CamocrosTenbHoe
H3y4eHHe
eOHOlt 1 .
vt ., YcTHBIH ompoc 1o
Hay4HOH
JIEKINOHHOMY
JIUTEPaTypHI.
7.2 OcobeHHOCTH PabOTHI TMomex MaTrepuainy U 1o
OTAEIBHBIX KOHTYPOB . TeMaMm
TIPABJICHUS  IPOIIECCOM AIOTIOMIRHITEIHOM | - 5 aTopHBIX 1
yafHI/IBKI/I ’ npu 2 420 | 5 MHpOpMAILHH 10 | aETI/I‘II;CKI/IX [IK-3, TTK-5,
p p teme. [loaroroBka p TIK-6, TIK-7
WCIIOJIb30BaHUU pabor.
- oT4eTa 1o
JIUTEHHO-TIPOKATHBIX Brimonxenue
71a00paTOPHBIM U
KOMILJIEKCOB. rpaduka
NPaKTUYECKUM
KypCOBOTO
pabotam.
MIPOEKTHPOBAHUS.
IToaroroBka
KypCOBOTO
MPOEKTA.
Hroro no pazgery 6/41 | 421 | 10
8. ABToMaruzamus Tpolecca
Harpesa  MeTaja nepen
IIPOKAaTKOM M B  IpoLEcce
TepMHUYECKoil 00paboTkH B
IICYax KAMCDHOTOQ 141
CamocrosTenbHOe
U3y4eHHe
yueOHOH 1
Hay4YHOMU N
i YcTHBIH onpoc 1o
JATCPATyPEL- JIEKLIUOHHOM
8.1 OcobeHHocTH [ouck y
. | Marepuany u no
TEXHOJIOTUYECKOTO JIOTIOJTHUTENBHOM TeMaM
mporiecca Harpesa nHPOPMALINH B
por P (op 71a00paTOPHBIX U
MeTajia B neyax 3JIEKTPOHHBIX IIK-3, IIK-5,
8 6 2 5 MPaKTHYECKUX
KaMEpHOTO THIA. CpElCTBax. aGoT [K-6, ITK-7
DyHKIMOHAIbHASL  CXEMa IToaroroBka p )
Beinonnenue
KOHTPOJSI W YIPaBJICHUS. oT4eTa 1o
. rpa¢uka
Tumbe! KaMepHBIX Tedei. 1a00paTOPHBIM U
KypCOBOIO
MIPaKTHYECKUM
MPOEKTHUPOBAHUS
paboram.
IMoxroroska
KypCOBOTO

IMMPOCKTaA.




CaMOCTOSTENBHOE

M3YYCHHE
8.2 OcoberHocTH yoer
yaebHoit 1
YIpaBICHUSL N
Hay9IHOH N
TEXHOJOTHICCKIM YcTHEIH ompoc o
JIATEPATYPHL
MPOIIECCOM Harpesa TMomuck JICKITUOHHOMY
MeTaJia B revyax . | marepumany u no
JIOTIOTHUTEIbHOM
XOJIOJHOTO THIIA. TeMaM
nHdopmanuu B
OyHKIIMOHANBHAS ~ CXeMa 1ab0paTOPHBIX U
ANEKTPOHHBIX I1K-3, TIK-5,
KOHTPOJISI U YTpaBIICHUS 4 4 1 54 MPAaKTUYECKUX
CpelCTBax. IK-6, ITK-7
TEIJIOBBIM pEeKUMOM pabor.
N IloaroroBska
MHOTO30HHOH BrimonmHeHune
N oTYeTa 1Mo
HarpeBaTeIbHON TIeYH. rpaduka
71a00paTOPHBIM U
OnTumMu3anus KYPCOBOTO
MIPAKTHICCKIM
VIOpaBICHUS  TEIUIOBBIM MIPOCKTHPOBAHUS.
paboTam.
PEXUMOM
o IToaroroBka
HarpeBaTEeIbHBIX ITCYCH.
KypCOBOTO
MPOCKTA.
Hroro no pazneny 8 10 3 10,4
HUroro 3a cemectp 22 | 22/8U | 11/41 | 30,4 9K3aMeH,KIT
3auer, kypcoBoil [[TK-6,ITK-
Wroro o mucruminae 58 |58/2211|11/41 [118,5 » KYP ’
mpoekT, sk3amed |3,I1K-5,ITK-7




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

Jia  peanu3anuu  MPEeIyCMOTPEHHBIX BUIOB Yy4eOHON pabOTBl B  KauyecTBe
00pa30BaTeNbHbIX  TEXHOJIOTMH B NPENOJABAaHUM  JUCUMIUIMHBI  «ABTOMaTH3aLuUs
TEXHOJIOTHYECKHUX MPOIIECCOB U MPOU3BOJICTBY UCHOIB3YIOTCS:

Tpaauumonnsie 00pazoBaTeIbHBIE TEXHOJIOTUU — WH(OPMAIMOHHAS JIKIUs (BBOAHYIO
JIEKIUIO, T€ JaeT IepBOe MPEACTAaBICHUE O MTPEeIMETE U 3HAKOMCTBO CTYJICHTOB C Ha3HAUYCHUEM U
3a7la4aMM Kypca); JIEKIIMM — KOHCYJIbTallMu, M3JI0KEHHE HOBOI'O MaTepuaja COIPOBOXKAAETCS
MOCTaHOBKOM BOIPOCOB M JTUCKYCCHEH B MOMCKaX OTBETOB HA 3TU BOIPOCHI; Ja0OpaTOpHbIE U
NPaKTUYECKUE PAOOTHI.

Texnonoruu mpobiemMHOro oOyueHusi — MPOOJIEMHBIE JEKIUU SBIAETCS Pe3yIbTaTOM
YCBOEHHSI TOJTYYSHHOM MH(OPMAIMK TOCPEACTBOM MTOCTAHOBKH MTPOOJIEMHOTO BOIPOCA M ITOUCKA
nyTeld ero peleHus; MPaKTUUYEeCKHE 3aHSITHS C HCIOJIb30BAHMEM IPOOJIEMHOTO OOy4YeHUe,
KOTOPOE 3aKJII0YaeTCs B CTUMYJIMPOBAHUHU CTYJEHTOB K CaMOCTOSITEIBHOM «100BIUE) 3HAHMIA,
HEOOXOMUMBIX JUIsl pEIIeHUsT KOHKPETHOH mpobiembl. [IpakTudeckoe 3aHSATHE Ha OCHOBE
Kelic-MeToJia — 00yyeHue B KOHTEKCTE MOJIEIMPYEMOI CUTYyalllH, BOCIIPOM3BOSILIEH peaabHbIe
YCIIOBUSI HAYYHOM, MTPOU3BOJICTBEHHOM, OOLIECTBEHHON AesTenbHOoCTU. O0ydaromumecs JOIKHbBI
[IPOAHAIU3UPOBATh CUTYALIHIO, pa300paThCs B CyTH IPOOJIEM, IPEATIOKUTH BO3MOYKHBIE PELLICHUS
U BBIOpATh Jy4lllee U3 HUX.

TexHONIOrMM TPOEKTHOTO OOYyYeHHUs — OpraHu3alys 00pa3oBaTENBHOTO Ipolecca B
COOTBETCTBUHU C AJITOPUTMOM MOITAMHOTO PELICHUS MPOOJIEMHON 3aJaud WM BBITOJIHEHUS
yuebHoro 3agaHusi. CTyI€HThI B BBIIOJIHAIOT UCCIIEOBATEIbCKUN KYPCOBOW MPOEKT, B KOTOPOM
MPOU3BOJIAT HAyYHBIE MCCIEAOBAHUA MO 33JaHHON TeMe B paMKax HM3y4aeMbIX B JUCIUILIMHE.
PesynbraTtel mccnenoBaHus TPEACTABISIOT B (opMe YCTHOTO JOKJIaga IO TNPE3ECHTALUU U
KYPCOBOTO IPOEKTa.

NHupopmalinoHHO-KOMMYHHUKAIIMOHHbIE 00pa30BaTE/IbHbIE TEXHOJOTMU — B  XOJE
IIPOBEJCHUS JIEKLIMOHHBIX 3aHSATHH IPEIyCMaTpUBAETCs HCIOJIB30BAHUE DJIEKTPOHHOTO
JEMOHCTPAIIMOHHOTO Marepuana (JeKIUu-BU3yalln3alun), ucroip3oBanue MHTepHeT pecypcoB
JUTSL IPOMEKYTOYHBIX aTTECTAllMi ¥ IPOBEPKU OCTATOYHBIX 3HAHUH.

[IpakTudeckue 3aHATHS MPOBOIATCS B (opME MPAKTUUECKON MOATOTOBKH B YCIOBUAX
BBITIOJIHEHHST OOYy4YalOMMUMHUCS BHUIOB padoOT, CBA3AaHHBIX C Oyaymend npoQecCHOHATBHOM
JESTENIbHOCThIO U HAMpaBJICHHBIX Ha (DOpPMHUpOBaHME, 3aKPEIUICHUE, Pa3BUTHE MPAKTUYECKHX
HAaBBIKOB M KOMITETEHIMH 10 Mpoduito 00pa3oBaTeIbHON IPOrpaMMBI.



6 YueOHO-MeTOAMYeCKOe 00ecniedeHrue CAMOCTOATEIbHOM padoThl 00yUYar0IUXCs
[IpencrasneHo B mpuioxkeHuu 1.

7 OueHo4YHbIe CpeACTBA /ISl IPOBeAeHHUs TPOMEKYTOUHOM aTTecTalluu
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHO-MeTOoAMUYECKOE M HH(POPMALIMOHHOE 0O0ecneuyeHre TUCIMIIIMHBI (MOTyJIs1)
a) OcHoBHAas JUTEpPaTypa:
[TapcynkuH, b. H. ABTOMaTu3aius TeXHOJOTHYECKUX MPOIECCOB M MMPOU3BOICTB B METAILTYPTHH:

yaeoHnoe nocobue / b. H. [lapcynkun, C. M. Auapees, E. C. Ps6uukosa ; mox pen. b. H.
[Tapcynkuna ; MI'TVY, [kad. [IKuCV]. - Marautoropck, 2011. - 151 c. : wi., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/10877
45/482.pdf&view=true (nata obpamienus: 14.09.2020). - MakpooObeKT. - TeKCT: 3JCKTPOHHBIH. -
Nwmeetcs nevatHsblil aHAJIOT.

2. CoBpeMeHHbIE CUCTEMbI aBTOMATH3AIUU U YIIpaBiieHus : yuebnoe nocobue / C. M. Angpees, E.
C. Pa6uukoBa, E. 0. Myxuna, T. I'. Cyxonocosa ; MI'TY. - Marautoropck : MI'TVY, 2015. -1
a5tekTpoH. ont. auck (CD-ROM). - 3aru. ¢ Tutys. sxpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/112396
3/71.pdf&view=true (marta oopamierus: 14.09.2020). - MakpooOBbeKT. - TEKCT : JIEKTPOHHBIH. -
Ceenenns goctynHsl Takoke Ha CD-ROM.

0) lonoJiHUTeILHAS JIUTEpPaTypa:


https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/482.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/482.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/1123963/71.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/1123963/71.pdf&view=true

1. [Tapcynkun, b. H. ABTOMaTu3amus u ONTUMHU3ANKS] YIIPABICHHUS TEIIOBBIM PEXKHUMOM pabOThHI
0JI0Ka BO3yXOHAarpeBaresiei TOMeHHO! neun : yaeobHoe mocobue / b. H. [Tapcynkun, C. M.
Annpees, M. 0. Ps6unkos ; MI'TY, [kad. [IKuCV] . - Maraurtoropck, 2009. - 148 c. : un., rpad.,
cxemsl, Taba. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/10608
96/269.pdf&view=true (gara oopamenus: 14.09.2020). - MakpooOBEKT. - TEKCT : 3JEKTPOHHBIH. -
Nmeercs neyatHsblil aHANOT.

2. [Tapcynkun, b. H. ABTOMaTH3a1Usi TEXHOJOTMYECKHUX MPOILIECCOB U TPOU3BOJICTB.
[Tpou3BOJACTBO CTaNM B MAPTEHOBCKUX II€4ax, IBYXBAHHBIX arperarax u KUCIOPOJHbBIX
KoHBepTepax : yueoHoe nocooue / b. H. ITapcynkun, T. I'. CyxoHocoBa, A. P. bornapesa ;
MI'TY. - Marautoropck : MI'TY, 2016. - 264 c. : un., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134
463/2913.pdf&view=true (nara oopamenus: 14.09.2020). - MakpooObekT. - Tekcr :
3IEKTPOHHBIN. - FIMeeTcs euaTHBI aHaJoT.

3. Mapcynkun, b. H. Ncnonb30Banue sKCrieprUMEHTaTbHO-CTATUCTHUECKUX METO/I0B
MOJICTTUPOBAHUS JIsl YIIPaBICHUS TEXHOJOTHUYECKUMH Ipolieccamu : ydyeOHoe nmocobue / b. H.
[Tapcynkun, C. M. Auapees, E. C. Pga6unkoBa ; MI'TY. - Marautoropck, 2012. - 177 c. : ui.,
rpad., cxemsl, Taba. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=597.pdf&show=dcatalogues/1/11031
50/597.pdf&view=true (nara oopamierus: 14.09.2020). - MakpooOBeKT. - TEKCT : 3JCKTPOHHBIH. -
ISBN 978-5-9967-0292-3. - IMeeTcs mevaTHbIN aHAJIOT.

4. ITapcynkun, b. H. ABTOMaTH3a1us TEXHOJOTHYECKUX MPOIECCOB U MTPOU3BOICTB.
Kokcoxumuueckoe npousBoacTBo : yueOHoe nmocodue / b. H. [Tapcynkun, T. I'. CyxoHocosa. -
Marnurtoropck : MI'TY, 2015. - 226 c. : un., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=900.pdf&show=dcatalogues/1/11188
40/900.pdf&view=true (mara obparenus: 14.09.2020). - MakpooOBeKT. - TEKCT : 37I€KTPOHHBIH. -
ISBN 978-5-9967-0586-3. - ImeeTcs meyaTHBIM aHAJIOT.

5. Mapcynkun, b. H. 3agaun no cuHTe3y aBTOMaTU3UPOBAHHBIX CUCTEM YIPaBICHUS

TEXHOJOTMYECKUMH IPOLIeCCaMU U MMPOU3BOACTBOM : yueOHoe nocobue / b. H. [lapcynkun, T. T'.
Cyxonocona ; MI'TY. - Marautoropck : MI'TY, 2016. - 54 c. : wi., Tabm., cxem. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2248.pdf&show=dcatalogues/1/1129
743/2248.pdf&view=true (nata oopamenus: 14.05.2020). - MakpooObekT. - Tekcr :
AJIEKTPOHHBIN. - FIMeeTCs reyaTHbIl aHAJIOoT.

6. bopooun, . @. ABToMaTu3anus TEXHOJIOTHYECKHX MPOIECCOB U CUCTEMbI aBTOMATHUYECKOTO
yrpaBiieHus : yaeOHuk utst By30oB / U. @. bopoaun, C. A. AuapeeB. — 2-¢ u3/., UCTIP. U JIOT. —
Mockga : M3garensctBo FOpaiit, 2020. — 386 c. — (Bricmiee o6pa3oBanue). —

ISBN 978-5-534-07895-4. — Tekcr : anekrponusiii // OBC FOpaiit [caiiT]. —

URL.: https://urait.ru/bcode/453023 (mata oopamienus: 20.09.2020).



https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/1060896/269.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/1060896/269.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/2913.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=597.pdf&show=dcatalogues/1/1103150/597.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=597.pdf&show=dcatalogues/1/1103150/597.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=900.pdf&show=dcatalogues/1/1118840/900.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=900.pdf&show=dcatalogues/1/1118840/900.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2248.pdf&show=dcatalogues/1/1129743/2248.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2248.pdf&show=dcatalogues/1/1129743/2248.pdf&view=true
https://urait.ru/bcode/453023

7. Xpamenxos, B. I. ABTOMaTH3aIus ynpaBJIeHHUS TEXHOJOTHYECKUMH MPOIECCaMU OypeHUs
HeTera3zoBbIX CKBaXHH : yueOHoe mocobue st By30B / B. I'. Xpamenkos. — Mocksa :
WznatensctBo FOpaiit, 2020. — 415 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-00854-8.
— Tekcr : anexrponnsiii // DBC FOpaiit [caitr]. — URL: https://urait.ru/bcode/451211 (nara
obpamenusi: 20.09.2020).

8. Tpycos, A. H. ABTomMaTH3a1usi TEXHOJIOTHYECKUX IMPOIECCOB M MIPOU3BOJICTB : yueOHOE
nocobue / A. H. TpycoB. — Kemeporo : Ky3I'TY umenu T.®. ['opbauera, 2017. — 186 c. — ISBN
978-5-906969-39-2. — TekcT : 3neKTpoHHBIH // JIaHb : 3IEeKTPOHHO-OMOIMOTEeYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/105407 (mata obpammenus: 20.09.2020).

B) Meroaunueckue yKkazaHus:

1. OntuMu3anus yrmpaBlIeHUST TEXHOJOTHYECKUMHU Tpoleccamu : mpaktukym / b. H.
[Tapcynkun, C. M. Anapees, E. C. Ps6uukona, T. I'. OGyxoBa ; MI'TY. - Marautoropck, 2013. -
177 c. : ui., rpad., CXEMBI, TalbI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=638.pdf&show=dcatalogues/1/11094
86/638.pdf&view=true (mara obparmienus: 14.05.2020). - MakpooObeKT. - TEKCT : 3JCKTPOHHBIH. -
ISBN 978-5-9967-0393-7. - imeeTcs meyaTHBIN aHAJIOT.

2. INapcynkun, b. H. 3agaun mo cuHTE3y aBTOMATU3MPOBAHHBIX CHUCTEM YIPABIICHUS
TEXHOJOTHYECKUMH MPOIIecCaMy U MPOU3BOACTBOM : yueOHoe nocobue / b. H. IMapcynkun, T. I'.
CyxonocoBa ; MI'TY. - Maruautoropck : MI'TY, 2016. - 54 c. : un., Tabn., cxem. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=2248.pdf&show=dcatalogues/1/1129743/2248.pdf&view=true (mata oOparieHus:
18.09.2020). - MakpooObeKT. - TeKCT : AMeKTPOHHBI. - FIMeeTcst meyaTHbIil aHaJIor.

3. Meroandeckue peKOMEHAAINH JJIs BHITTOJIHEHHS KypCOBOTO TpoekTa. [Ipunoxenue 3

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecnieueHue

Haumenosanue 10 Ne norosopa Cpok 1efCTBYS JINIEH3UH
l\’/lr(?f\é\slggl?a\s/(s ?1(; -1227-18 o 11.10.2021
A 08.10.2018 e
KJIACCOB)
MS Office 2003 |\, 135 o1 17.09.2007 Gecopoumo

Professional
BupryanbHslii CTEH |CBUAETENBCTBO

CUCTEMBI No2013612340 Oecepotno
7Zip CBOOOIHO 06eccpouHO
FAR Manager CBOOOHO 06eccpoyHO

IIpodeccuonanbHblie 6a3bl JAHHBIX 1 HH(OPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue xypca Cchuika

DOnekTpoHHas 6a3a MepuoIUIeCKuX U3JaHuN
East View Information Services, 00O
Hamnuonanbuasa
undopmanronno-ananuruueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Pocculickuii MHIEKC HAyIHOI'0 IIMTUPOBAHUS
ITouckoBast cucrema Axagemus Google
(Google Scholar)
Nudopmanmonnas cucrema - EquHoe okHO
JIOCTyHa K HH()OPMALIMOHHBIM pecypcam

https://dlib.eastview.com/

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

URL: http://window.edu.ru/
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denepanbHOE TOCYJapCTBEHHOE OIOAKETHOE
yupexacHue  «DenepanabHblii  UHCTUTYT
IPOMBIILICHHON COOCTBEHHOCTH»

URL: http://www1.fips.ru/

Poccutiickas ['ocynapcrBeHHass OuGnmoTeka.
Karanoru

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

DnekTpoHHbIE pecypchl oubmnoreku MITY
um. ['.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

®denepanbHblil 00pa30BaTENbHBIA TOPTAT —
OxoHomuka. Counosnorus. MeHeHKMEHT

http://ecsocman.hse.ru/

YHuBepcHUTETCKAS uHGOPMaITMOHHAS
cucrema POCCHUS

https://uisrussia.msu.ru

MesxayHapoHas HAYKOMETPHUCCKas
pedepaTBHas W IOJHOTEKCTOBas 0asa
JIAaHHBIX Hay4HbIX n3nanuii «Web of sciencey

http://webofscience.com

MexnyHaponnas pedepatuBHast u
IIOJJHOTEKCTOBAsl CHpaBouHasi 0a3a JaHHbIX

http://scopus.com

Me)K,HYHapOL[HaSI Oaza ITOJTHOTCKCTOBBIX
KypHasoB Springer Journals

http://link.springer.com/

Me)KI[YHapOI[HaSI KOJUICKI WA HAayYYHBIX
IIPOTOKOJIOB 110  pa3JM4YHbBIM  OTpacCIsiM

http://www.springerprotocols.com/
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9 MartepuajbHO-TeXHUYECKOEe o0ecnevyeHue JUCHUILTHHBI (MOTYJIs1)

MarepuanbHO-TEeXHUYECKOE 00ecIieueHNEe JUCITUTUTMHBI BKITFOYACT:
1. YueOHbIe ayAuTOpUH ISl POBEICHUS 3aHATUH JICKIIMOHHOTO THIA
MynsTUMEIHITHBIE CPEACTBA XPAHEHUS, TIepeaur U MPeCTaBlIeHUs HHPOPMAITUU

2. YueOHast aynuTOpHs AJ1sl IPOBEJCHUS MPAKTUUECKUX 3aHATHIA 1 1a00paTOpHBIX padoT:
nabopaTopys aBTOMATH3aIMK TEXHOJOTMUECKUX MPOLIECCOB U IPOU3BOJICTB

JIaGopaTopHble YCTaHOBKH M TIPUOOPHI [J1s1 BHIIOJIHEHUS Ja00pAaTOPHBIX U MPAKTHUIECKUX
pabor:

- nabopatopHsiii crena «IIpomblnennsie qatuuku pacxona», ITJIP-CK + komnetorep ¢
npenycraHoBieHHbIM 11O oT u3roroBuTens.

- nmaboparopubiii creHa «lIpombinuieHHBIe JaTyuku  Temneparype», [IAT-CK +
KOMIIBIOTED € IpenycTaHoBiIeHHbIM 110 oT u3roroBureis.

- 1abopaTtopHblii creH] «lIpombinuieHHbIe faTYuKy gaBiaeHus», [11J1-CK + komnbroTrep ¢
npenycraHoBieHHbIM [1O oT usroroBurens;

- mporpaMMupyeMmbiii stornueckuit  kontposuiep IIJIK-Siemens + HoytOyk ¢
npenycraHoBieHHbIM [1O oT u3roroBurens;

- 1a0OpaTOPHBIA CTEH/T «ABTOMATU3AIUS CHCTEM TEIUIOTa30CHA0KEHUS ¥ BEHTHIISALIUINY,
ATI'CB-09-11JIP-01 + HoyTOYyK c mpexycraHoBiaeHHbIM [1O oT usroroButens;

- 1abopaTOPHBIN CTEH] «ABTOMATHU3AIUSI CUCTEM BOJOCHAOKEHUS M BOJIOOTBEICHUS,
ABUB-VY-01-12;

- nabopatopusiii crern «I[1JIK-Omron-40A-HH#»

3. YueOHble ayIUTOPUH JUIs BBIIOJIHEHUS! KYPCOBOTO MPOEKTUPOBAHUS, TIOMELICHUS VIS
CaMOCTOSITENIbHOM pabOoThl 00y4arOIIUXCS

[Tepconanbhbie KommbloTepsl ¢ naketom MS Office, Beixonom B IHTEpHET U ¢ JOCTYIIOM
B DJIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA

4. YueOHble ayJUTOPUH JUIsl TPYNIOBBIX U UHIUBUIYATbHBIX KOHCYJIbTAIUI, TEKYILErO
KOHTPOJIA U IPOMEKYTOUHBIX KOHCYJIbTALUN
Jlocka, MyJIbTUMEIUHHBINA IPOEKTOP, IKPaH

5. Tlomemenue isi XpaHeHUS U TNPOPHIAKTUYECKOTO OOCIyKHMBaHUS Yy4eOHOTrO
o0opynoBaHus
Crennaxu 1715 XpaHeHHs y4eOHO-METOINYECKUH TOKYMEHTALUH



[Tpunoxenue 1

Y4eOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITe/IbHOM padoThl CTYJ1€HTOB
[To nuctuIuiMHEe «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 BHIOIHEHUS TAOOPATOPHON U MPAKTUUECKON pabOThI, TMOITYYEHHBIM 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 JBYXIIO3ULIUOHHOTO 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
JBYXIIO3UIIMOHHOIO PETYJINPOBaHUS.

. IIpunuun pabotel u meroauka | 1. [IpeumymiectBa W HEIOCTaTKM  3X-NTO3UILIMOHHOTO
pacuera IIEPEXOTHOTO yIIpaBICHUS?
mporecca TPEXMO3WIMOHHOTO | 2. B dyeM 3akimrouaercs NPEUMMYIIECTBO HMITYJIECHOTO
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?
ylpaBleHUH  MHEpUHMOHHBIM | 2. Llens paboThl M ycTpOHCTBO J1a00OPaTOPHOTO CTEH 1a?
3BEHOM C 3amas3neiBaHueM | 3. Uro O3Ha4yaeT ITOHSTHE «Koappunuent
TE€XHOJIOTHYECKHUM ITPOLIECCOM NEpETYJIUPOBAHUS PETYIIATOPA»?

4. Yto 03HAYACT MOHATHE «BPEMS U307pOMay?

. U3yuenne wu wuccnenoBanue | 1. Yro oOecrnieunBaeT CUTHAJ YIPAaBIICHUS
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 MTeYei yIpaBiIeHUS Ta30JUHAMUYECKUM PEXUMOM?

4. MecTto pacroyio’keHHusi 0TOOpa JaBJIeHHUS Ha peallbHBIX
reyax?

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

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

PEXKUMOB pabotel | 2. HeoOxomumbie ycioBusi 3(QQPEKTHUBHOTO NPUMEHEHHS
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 UCCIICJIOBAHHE MEepexoaHoro | 2. OyHKIUU NPUHAAIC)KHOCTH, HA3HAYCHHUE U TPEOOBAHMS

nponiecca B CAY, 0OCHOBaHHBIX K HUM?

Ha  MOpPUHIMIAX  HEYETKOU baza nmpasun u npunHImn GopmupoBaHus 6a3n1?

JIOTUKU. 4, B dYeM CyThb JIMHTBHCTHYECKOTO  OIPEACICHHS
COCTaBJISIIOLIUX 0a3y mpaBui’?

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

w

. U3syuenne wu wucciaenpoanue | 1. Ilenp pabotel u ocobenHoctu CAY, OCHOBaHHBIX Ha

paboOTBl CUCTEM YIIpaBJICHMUS, IIPUHLIMIIE HEHPOHHO-CETEBOr0 YIIPaBIICHUS?
OCHOBaHHBIX Ha | 2. Hasnauenwe ¢yHKUMI aKTHBalMM W  OCHOBHBIC
HCII0JIb30BaHUU TpeOoBaHUs K HUM?
UCKYCCTBEHHbIX  HeWpoHHbIX | 3. Kakue metons! cymectBytoT npu o0yuyennu MHC?
ceTeil. 4. B 4yeM CyTh METOJIa OOpAaTHOTO pacrpeaeIeHus?

5. K xakoMmy THma MareMaTH4ecKHMX MOJENEH OTHOCST

monemt UHC?

I[Ipumepbl TeM NpPaKTHYECKUX PadOT MO JUCHUILINHE:

1.

2.

~ow

CocraBieHue CTPYKTYpHOH CXeMbl KOHTypa ympaBlieHUs no ¢usudeckoit ¢popme oObekTa
yIIpaBIICHUSL.

Omnpenenenue ypaBHEHUS JIMHUU PErPECCUU IO SKCIEPUMEHTAIBHBIM JaHHBIM (METOAOM
HaMMEHBIIIE KBAJPATOB).

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

Omnpenenenre ONTUMAIBHBIX TTApaMETPOB HACTPOWKH PETYIATOpa MO BHIY MEpeaaTOdHOM
(GYHKLINU 3aMKHYTOTO KOHTYpa 00BbEKTa yIpaBJICHUs.

AHAIMTUYECKUI METOJ OIpEeesIeHUs] ToKa3aTeeld KauecTBa MepeXoJHOr0 TPOIECCOB MPH
UCIONIb30BaHUU METOZI0B «OM» 1 «CO» 1715t pacueTa ONTUMAJIbHBIX HACTPOEK PETYIIATOPOB.

Hpumep mecmoe npu npo&e()enuu npakmu4eckux paﬁom:

OTBeTHI HA TECT [Tpumep tecta
A- BTOpOI; 1. Kakoii mopsa0K anmpoKCHMHUPYIOMIETO MOJINHOMA
. Haubosee nmpuemiieMblit st y=f(x)
b — Tpernii;
YN
B- YersepTsiii;
I'- Ilepsslit; .
. . \
7
X
A- iepBbIi; 2. Kakoii mopsiiok nepenatouHoi GpyHKIu o0beKTa
. yIpaBJIeHUS HauOoJiee mpruemiieM st 00beKTa:
b — Bropotii ; W =2
00—




OTBETHI HA TECT

IIpumep tecra

B- tperni;
I'- YUerBepTsii;

J- Ilarsr;

B()'sglyx‘ ~>

XN W M -

A- [IponoprimoHanbHbII;

B—
[IponopuronansHO-HHTErpA
JIHBIM;

B- UnTerpanbHblii;
I'- IIponopunoHanbHBIH €
IIpEeIBapEHUEM;

[IponopuronansHO-HHTErpA
JIBHBIN C MPEJIBAPEHUEM;

(oTBET 0OOCHOBATD);

3. Tlepenarounas pyHKIMS 0OBEKTA yIIPaBICHUS UMEET BUJIL:

W Kp.s 1 1
= * E3
®)ny Top twmp+1 Gp+1

Kakoii 3akoH ynpaBieHust HauboJiee 11eecoodopazHo

HCIIOJIB30BAaTh JIA YIIPABJICHUA TAKUM 00BEKTOM

A- ucrnonb30BaTh Apyrou
JATYHK;

b- ucnions3oBare gpyrou
UCIIOJIHUTEIIbHBIN MEXaHU3M;

B- BxitounTh HHEPIIMOHHOE
3BEHO Ha BBIXOJE KOHTPOJIS
TpeOyeMoro napamerpa;

I' — BkrouuTh HHEPLIMOHHOE
3BEHO Ha BBIXOJE 3aJaT4ynKa
pETYJINPYEMOT0 IapaMeTpa;

4. Kak u3mMeHATcs mapameTpbl IMHAMHYECKOW HACTPOHKHU
pEryJsTopa yMEHBIINB BEIUYUHY OTKIOHEHUS Ax
peryJinpyeMoro napaMerpa oT 3a/1aHus’?

Y(’C)A

AX
Y3 !

WV

Tpl T
Tp2

O6yqa10mnec;1 Opru U3y4YCHUHU JUCHUIIIIMHBI JOJUKHBI BBIIIOJIHUTH KOHTPOJILHBIC paGOTLI,

COOTBETCTBYIOILIME 3TANlaM KypCOBOI'O IPOEKTa (MHIMBUIYaIbHO)

KonTpoJsbHbie padoThI

[IpumMeps! KOHTPOIBHBIX pabOT (OIHOTO 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) .
KoHkpeTHBII puMep perieHus 3a1anus pUIOKUTh B padote [].

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

X(T) ?

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 membol Kypco8o2o RPOEKma u nOpA0OK 3aujunbl.
HCHLI-O BBITIOJTHCHHA KYPCOBOI'O IMPOCKTA 110 H3y‘laeMOI>i JAUCHUIINIMHE ABJIACTCA: IMOJTYYCHUC

IIPAKTUYECKOT0 OMbITa U IPHOOPETEHNE HEOOXOAUMOTIO OMbITA 110 CO3/1aHHUIO
ABTOMATU3MPOBAHHBIX CHCTEM aBTOMATUYECKOTO YIIPABJICHUS TEXHOJIOIMYECKUMH ITPOLECCAMH C
MCIIOJIb30BAaHUEM COBPEMEHHBIX TEXHUYECKUX CPEJICTB KOHTPOJIS, YIIPABICHUS U
MH(POPMALIMOHHBIX KOMMYHHUKALIUH.

BrinonHeHne MHAMBUYATBHOTO 3a/1aHUSI KYPCOBOT'O MTPOEKTA SIBISIETCS BAKHOU
COCTaBIISIONIEH B BBIpaOOTKE y 00y4aeMOro HaBBIKOB K CAMOCTOSTETILHOM MPAKTUIECKON 1
HAyYHO-UCCIIEeIOBATENLCKON paboTe. ITO BaKHBIN CTUMYI K paboTe ¢ yueOHOM 1 HaydHOU
JUTEPATYpPOU U CIPABOYHHUKAMU 110 KOHKPETHOM TeMaTHKe, 3aKPEIVICHUIO TOJyYeHHbIX 3HAaHUH, a
TaKKe MpuoOpeTeHne He0OX0IMMOTO OTBITa O()OPMIICHHS TEKCTOBOTO U TpadUueCKOro MaTepriIa
B COOTBETCTBUU C NIPHUHATBIMU Tpe60BaHI/I5IMI/I " CTaHaapTaMu.

B MpONLECCEC BBIMTIOJIHCHUA KYPCOBOT'O ITPOCKTA Ooiee FHy6OKO U THIATCJIBHO U3Yy4ar0TCsA
TEXHOJIOTHYCCKUEC PEIKUMBI U ITPOU3BOJIUTCA J'II/ITepaTypHI)II\/II O630p 110 UCITIOJIB3YyEMBIM CUCTEMaM
ABTOMATHYCCKOI'O YIIPAaBJICHUA KOHKPETHBIM TEXHOJIOTHYCCKUM ITPOLCCCOM.

B pe3ynbraTe KpUTHYECKOTo aHaAJIN3a CYIIECTBYIOIIEr0 COCTOSHUS MpeiaracTes 0oee
COBPEMEHHOE TEXHUYECKOE PEIICHIE U MaTeMaTHYeCKasi MOJIeIb CUCTEMBbI YITPABJICHUSI.

OO6yvaemblii IO pe3yJabTaTaM MaTEMaTHYECKOT0 MOAETUPOBaHNs 000OCHOBAHHO CUHTE3UPYET
AITOPUTMHUYECKOE U MPOrpaMMHOE 00ecrieYeHre YCOBEPIICHCTBOBAHHOM MO/IETH.



HaBbIku 1 yMeHUs, IOJTyYEHHBIE B IPOLIECCE KYPCOBOIO IPOEKTUPOBAHMS, UCIIOJIB3YIOTCS ITPU
MOJrOTOBKE OCHOBHOT'O CO/IEPKaHUS BBIITYCKHOM KBaTU(UKAIIMOHHON pabOTHI.

KypcoBoii MpoeKT COAEPIKUT TEKCTOBYIO YaCTh MOSICHUTEIBLHOM 3aucKi 00beMoM 35-50
ctpanun u 8-10 muctoB popmara A4 npezeHTaOeIbHOM YacTu s MyOIMYHOTO JOKIIaa.
ConepxarenbHas yacth KypcoBoro npoekrta no ACY TIIull cnepxut aBa pazzaena:
TEOPETUYECKYIO U IPAKTUUYECKU-PACUETHYIO.

Paznen | o6vemom ot 15 10 20 cTpaHmIl CONEPKUT KPATKOE OMUCAHKE OCOOCHHOCTEH
TEXHOJIOTUYECKOTO MPOLIECCca U arperara, B KOTOPOM OCYILECTBIIsIETCS mporecc. B Hem
NPUBOJAATCS PE3yJIbTAaThl IUTEPATYPHOTO 0030pa U 1aeTcs o011as OleHKa COCTOSHUS IO
ABTOMATUYECKOMY yrpaBieHuto. [1o pe3yiapTaram GOopMHUPYIOTCS e U 33/1a49H 110 yIyUYIICHHIO
croco0a aBTOMAaTUYECKOTO YIPABJICHUS U3Y4aeMbIM IPOIIECCOM.

OcuHoBHo#t pazzaen |l o6bemom ot 15 10 30 cTpaHuI] OCBSIIEH ONMKUCAHUIO TIPEITIAaraeMoro
MCPONPUATHA IO COBCPIICHCTBOBAHUIO CUCTCMbI aBTOMATUYCCKOT'O YITPABJICHHUA
paccMaTpUBAEMbIM TEXHOJIOTUYECKHM MTPOIIECCOM.

OTO0T pasaci B IIOJIHOM o0beMe JOJDKCH BKJIIOYAaTh CJICAYIOUIMC pa3aciibl:

- OIMUCAaHUC (1)yHKHI/IOHaJIBHOI>JI CXCMbI AaBTOMATUYCCKOT'O KOHTPOJIA U YIIPABJICHUSA
TCXHOJIOTUYCCKUMHU ITapaMEeTpaMu aBTOMATU3UPYCMOI'O WJIM OIITUMHU3UPYEMOT'O IIPOLECCa,

- MaTeMaTHUYECKYIO0 MO/IENIb aBTOMATUYECKOTO YIPABJIEHUS IPUOPUTETHBIM (TJIABHBIM)
napaMeTpoM Ipolecca ¢ 00s13aTeNIbHBIM YKa3aHHE KpUTepHst OLleHKH 3 (HEKTUBHOCTH
ABTOMATUYECKOT'O YIIPABIICHUS;

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

- pacyeT MepexoaHOTO MPOIecca B IPEIaraeéMoil yCOBEPIICHCTBOBAHHOM CUCTEME C
UCIIOJIb30BaHUEM Pa3padOTaHHOTO AITOPUTMHYECKOTO U IPOTPAMMHOT0 00ECTICUCHHS,;

- )KeJaTeJIbHO SYKOHOMHYECKOEe 00OCHOBAaHHE OKYITacMOCTH NpeCjraracMoro MEpOIpuATUA 1Mo
COBCPHICHCTBOBAHUIO ABTOMATU3UPOBAHHOI'O YIIPABJIICHHUA TCXHOJIOTHYCCKHUM ITPOLECCOM;

Penien3npoBaHHbBIN pyKOBOIUTENIEM KYpPCOBOM MPOEKT MyOJIMYHO 3allUIIaeTcs Ha Kadeape.
Jlydmme nmpoeKTsl MOTYT OBITh PEKOMEHTOBAHBI JIJIs IOKJIa/1a Ha HAY9HOU KOH(PEPEHIINH U K
0Hy6J'II/IKOBaHI/IIO B HAYYHBIX C60pHI/IKaX. Ycenenmnas 3a1uTa KypCOBOT'O ITPOCKTA ABJIACTCA
JIonyckoM K caade sk3aMmena no ACY TIIull.

Ilpumepovt mem Kypcoewvix npoexmos no oucyunaune ACY TIIull (npumenumensho K
Memanayp2uiecKum npou3eoo0cmeam)

AriioMEpalnOHHOE IPOU3BOCTBO
1. ApromaTtu3zanus ¥ ONTUMM3ALMS YIPABIECHUS IPOLECCOM U3MEIbUYEHNS MAaTEPUAJIOB Ha
YCTQHOBKAX C 3aMKHYTBIM LIMKJIOM (IIAPOBBIX M CTEPAKHEBBIX MEJIbHUIIAX ).
2. ABroMaTru3anus M ONTHUMM3AlMs YIPABICHUS IPOILECCOM CIEKaHUs IIUXTHl Ha
KOHBEHEpHBIX MaIlIMHAX B YCIOBUSIX BBICOKONPOU3BOAUTEIBHOTO IPOU3BO/ICTBA.
3. ABTOMaTru3amus mpolecca MPOU3BOJACTBA O(IIOCOBAHHBIX OKATHIIIEH IMOBBIIIEHHOTO
KauecTBa B yCJIOBUAX oTeuecTBeHHbIX ['OKoB.



Kokcoxummuueckoe mpou3BOICTBO
1. ABromMaTm3amMs ¥ ONTHMH3AIHWS YIPABJICHUS TEXHOJOTHYECKAM  IPOIECCOM
o0orameHns 1 KOMIIOHOBKH YTOJBHOW IIUXTHI C Y4ETOM CHeNU(DPHUECKUX YCIOBUMN
(B3pBIBOOITACHOE TTPOU3BOJICTRO).
ABTOMaTH3aIUs IPON3BOCTBA KOKCA B KOKCOBBIX I€4ax, 00beIMHEHHBIX B OaTapeu.
3. ABToMaruzanus ¥ ONTHMH3ALHUS YIIPABJICHUS IPOIIECCOM BBIICICHUS W3 KOKCOBOTO
rasa IOJIC3HBIX YIIIEBOJOPOTHBIX COCTABIISIOIINX BEICOKOMOJICKYIISIPHBIX COCIMHEHHI

N

JloMeHHOE MPOM3BOJICTBO

1. ABTOMaTI/I3aI_II/I$I U OITUMHU3AIUA YIIPABJICHHUA IIPOLCCCOM BBIIIJIABKM YYTr'yHa B
JIOMEHHBIX II€YaX B YCIOBHSAX JIBYXKOHEYHOW CHCTEMBI IOJA4YU IIUXTHI (SKOHOMHS
KOKCa).

2. ABToMaTH3aIys U ONITUMH3AIIMS YIIPABJICHHUS POLIECCOM BBIILIABKU YyT'yHa B YCIOBHSIX
0EeCKOHEYHOW JIOTKOBOI CUCTEMBI 3arpy3Ku (TOBBIILIEHUE IPOU3BOAUTEIBLHOCTH).

3. ABromMaruzanus u ONTHMHU3AIIHS yIIpaBIICHHUSI TEILIOBBIM PEKUMOM
BO3/lyXOHarpeBaTeliei IOMCHHBIX ITCUYCH.

CrajemaBuibHOE IMpOU3BOACTBO

1. ABTtomaTu3auus npouecca BHIIIABKUA CTaJd B KUCIOPOAHBIX KOHBEpTEpax C BepXHEH
IIPOJTYBKOM.

2. ABToMaTu3alys Ipolecca BhIIIABKU CTAJIM B ABYXBaHHBIX CTAJICIUIABUIIBHBIX IE€Yax C
IIPOTYBKOW BaHHBI KMCJIIOPOJIOM.

3. ABTOMaru3anus W ONTHUMH3ALUSA YIPABJICHUS [POLIECCOM BBIIUIABKM CTaIM B
JJIEKTPOAYTOBBIX IT€4axX IEPEMEHHOr0 TOKA.

Bueneunasi noBoaka crajam B arperarax neub-kosu (AKII) u ycranoBkax
NHMPKYJISIMHOHHOI0 BAKYYMHUPOBaHHUS.

1. ABTOMaTI/I3aI_II/I${ " OIITUMU3alUs IMponecca J0BOJAKU CTAJIN B arperarax KOBII-IICYb.
2. ABTOMaTI/I3aI_II/I${ U ONTUMU3AIUA YIPABJICHUA MPOUCCCOM BAKYYMHPOBAHUA CTAJIM B
YCTAaHOBKAX HUPKYISALUOHHOTI'O BAKYYMUPOBAHUA.

ABTOMaTH3anus Npouecca HenpepbIBHOM pa3auBku ctanau Ha MHJI3 kpuBosmHeiliHOrO 1
PaAuAJIBLHOIO THUIIOB.

1. Amtomaru3anus mporecca pa3nuBku ctanu Ha MHJI3 cnsiGoBBIX pa3MepoB B YCIOBHAX
BBICOKOITPOM3BOIUTEILHOTO IPON3BOICTBA.

2. ABromatm3anus npoiecca pa3nuBku ctand Ha MHJI3 copToBBIX pa3MepoB B YCIOBHAX
BBICOKOITPOM3BOIUTEILHOTO IPOM3BOICTBA.

ABTOMATH3ALMS U ONTUMH3ANUA YIIPABJIEHUS NPOLECCOM HaArpeBa MeTaJljia nepej
MPOKAYKOH M TePMHUYECKO 00padOTKON.

1. ABrtomMaTH3anMs W ONTUMM3ALMS YIPaBJIECHUS HarpeBOM MeTayljia repe] MPOKaTKOW U
TEPMHUECKO 00pabOTKOM B Ieyax KaMepHOTro TUIA.

2. ABToMaTH3alMs M ONTHUMU3ALKUS YIIPABJICHUS HAIPEBOM U B IIpoIiecce TEPMOOOPabOTKU
B IIeyax MPOXOAHOrO TUIA.

3. OnTumu3anus yrnpaBieHHUs TEMIEPATYPHbIM PEKUMOM, MPOLIECCOM CIKUTAHUS TOIUIMBA
Y Ta30JMHAMHYECKUM PEKMMOM HarpeBaHMs Ieyeil.



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

KOMIICTCHIIHU

[Inanupyembie pe3ysbTaThl 00yUCHHS

OneHouyHbIe CpEeACTBA

TFOTOBHOCTBIO YH4aCTBOBATH B COCTABJICHUN aHAJITUTHUYCCKUX 0630p0B 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 paclliNpCHHBIX 1 2. Dtanbl HOArOTOBKU HAYyYHO-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 I€JIECOOOPA3HOCTh IUTHPOBAHUS
HOPSIOK " T —— HCIONL3YEMBIX  JIATEPATYPHIX ~ MCTOYHMKOB, HCIOIB3YEeMbIX B  Mpoliecce
U3JI0KEHUS pE3yIbTaTOB npu MCCICAOBAHNH.
TIOATOTOBKM  OTHCTa MO  BBILOTHCHHIO 5. TlpaBuia HIUTHPOBAHUS UCTIOIB3YEMBIX UCTOYHHUKOB HH(OPMAIIHH.
paboThI;
YMeTh KpaTko M  OOOCHOBAaHHO  M3Jararb 1. CocraBuTh aHHOTAIMIO KYpPCOBOTO MPOEKTA.
OCHOBHBIE pE€3YJbTaThl, IOJYyYEHHBIE B 2. CoOCTaBUTH CIIMCOK KJIIOUEBBIX CJIOB.
MIPOIIECCE UCCIIE0BATENHCKON PaOOTHI; 3. OdopMuUTh pe3yNIbTaThl HCCICIOBAHUH TI0 TPEOOBAHMSAM M CTaHAApTaM.
UCIOJB30BaTh METOAMKY COCTaBJICHHS 4. CoCTaBUTb CIHCOK IMTUPYEMBIX TE€YaTHbIX H JPYTUX HHPOPMALUOHHBIX
HAy4YHO-UCCIJIEIOBATENBCKOIO OTYETA 10 HMCTOYHHUKOB.
pe3yJbTaTaM MCCIeI0BaHuM; 5. TIpoBeputs copepkaHue KypcoBOro MpOeKTa Ha aHTUILIAruar.




CtpyKTypHBII

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

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

CHOCOOHOCTBIO K (hOPMHUPOBAHHIO
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 yKa3aHUMH.

CIIOCOOHOCTBIO OCYILICCTBJIATD C60p " aHAJIN3 UCXOAHBIX NAHHBIX U paCcd€Ta U MIPOCKTUPOBAHUA CUCTEM U CPEACTB aBTOMATHU3AllUHN U YIIPABJICHUA (HK'5)

3HaTh MpaBuja opraHu3anuu coopa M aHaIHM3a
HCXOJIHBIX JIaHHBIX MPH MPOBEJICHUU .
p P 1. Metoasl cOopa HaydHOU MH(POPMALIHH.
AKTUBHOI'O ¥ NTACCUBHOI'O METOJIOB;
2. CocraBneHue IUIAHOB NPUOPUTETHOTO cOopa WHGOpPMAUM U COCTAaBICHUE
METO/IbI ONPEICIICHUS] PETPECCUOHHBIX
9 MaTpHIlbl INIAHUPOBAHUS JBYX WU MHOTO(AaKTOPHBIX SKCTIEPUMEHTOB.
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 yIpaBJIeHUS
TEXHOJOTMYECKUMH MPOLIECCaMU;
KBAJTM(PHUIIUPOBAHHO u

00OCHOBAaHHO-JIOCTYITHO ~ ITPE3EHTOBATh
MOJYYECHHBIE PE3YJbTATHl MPOJIECITIAHHON
paboThI;

[IPOEKTa WM IPOBOAUMON HAyYHOU paboThI.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI 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 CHUCTEM
ABTOMATUYECKOTO YIIPABIICHUS;
YMEHHEM u HACTOWYUBOCTHIO
NPUMEHEHUS NPUHATHIX PEUIeHUH 0o
COBEPILICHCTBOBAHUIO paboThI
ABTOMATUYECKUX CUCTEM;

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

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

CIIOCOOHOCTBIO TMPOW3BOJAUTH PACUYETHl M MPOSKTUPOBAHHME OTHAEIBHBIX OJIOKOB M YCTPOMCTB CHUCTEM aBTOMATH3allMM W YIPaBJICHUS W BHIOWPATh

CTaHAApPTHBIC CPEACTBA ABTOMATHUKH, HSMCpI/ITCJILHOﬁ W BBIYHUCIUTCIILHON TEXHHUKH AJid OPOCKTHPOBAHUSA CUCTEM aBTOMATU3AllMU W YIPABJICHUA B

COOTBETCTBUH C TexHu4eckuM 3amanuem (ITK-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 TCXHOJIOTHNYCCKUM

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 3aMKHYTOT0?

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

Oco0eHHOCTH aBTOMATH3ALMU M ONTUMH3AIUH YIIPABIECHUS IPOLIECCOM IPpOOICHUS
B 3aMKHYTOM LIUKJIE?

CtpyKTypa KOHTypa JO3UpPOBaHUS MaTepUaIOB.

Tunsl 103aTOPOB CBHITYYHX IIUXTOBBIX MaTEPUATIOB

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




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI 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 MeYax
, 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 MATEeMaTUUCCKUX MOJICIICH CHCTEM

10.

11.

12.
13.
14.

15.

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

25.
26.

27.

28.
29.

BubpaunonHele ¥ TapenbyaTble IUTATENUd B
JIO3UPOBAHUSA: TOCTOMHCTBA U HETOCTATKH.
CrpyKTypHasi cxeMa KOHTYPOB YIPaBJIEHUS LIECHTPAIJIM3UPOBAHHBIM YIIPaBICHUEM
JI03UPOBAHUS MHOIOKOMIIOHEHTHOW HIINXTBHI;

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

[TpuHIMI NEHCTBUS KOHTYpa yIpaBiIeHUs! YBIa)KHEHUEM arjOMalliuHbl.
KoHnykTomeTprueckuii METo 1 U3MEPEHUS BIAXKHOCTH MATEpUajIoB
Pannon3oTonHbIi METOJ M3MEPEHMS BIQKHOCTU IIUXTHl (HEUPOHHBIA BIIaromep):
MIPUHIIMIT JEHCTBUS paOOThI U YCTIOBHS IPUMEHEHHUS;

Crioco0b1 U3MepeHHst Ta30MPOHUIIAEMOCTH arjOMEPalMOHHON IIMXTHI M CHITYYnX
MaTepHuaos;

KonTyp ynpasiieHus TeMnepaTypHbIM peKHMOM 3aChIIIAHHOTO TOPHA;

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

Kak obecnieunBaeTcsi HEOOXOAUMBIN TEMIIEPATyPHBINA PEKUM MTPU KOKCOBAHUHU?
[Touemy pazmep KaMmepbl KOKCOBaHUs ¢ KOKCOBOI CTOPOHBI OaTtapeu O6osblie?
3aueM HYKHO yNpaBiieHUE MPOIIECCOM OXJIAXKIAIOIIEeH Ba3bl IPU TYLIEHUH KOKca?
B yeM 0c00E€HHOCTH TEXHOJIOTHYECKOT'0 MPOoLiecca BhIMJIaBKU 4yryHa?
Cneuuuueckne ycioBUs aBTOMAaTH3allMM IIpoliecca BBIJIABKM YyryHa B
JIOMEHHBIX Ieqax?

Oco0eHHOCTH aBTOMAaTHUYECKOTO YIIPaBJICHUs JaBJICHUs B IOMEHHOM Meuu;

B uyeM 0COOEHHOCTH aBTOMATMYECKOI'O YIPABICHHUS TEMIIEPATypol TOpsSUYEro
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

CXEMax aBTOMATHYCCKOI'O




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI 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 aBTOMaTHU3al N mponecca
BAKYYMHPOBAaHHA CTaJIi B YCTAHOBKax
HUPKYJIPHOI'O TUIIA,

TEXHOJIOTHYECKOE 0COOEHHOCTH
ABTOMAaTU3UPOBAHHON ONTUMU3AIIHT
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 [1€4ax 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)

KonTponb u aBTOMaruyeckoe yNpaBiCHHs Ta30JAMHAMUYECKUM PEKHUMOM
JIOMEHHOM 1eun ( pa3psHKEHHOTO MOTOKA MO0 CEUCHHIO);

KouTponb 1 aBToMaTuyeckoe ynpaBieHUE TEIIOBBIM PEKUMOM TJOMEHHOM TeUu;
KoHTposib 1 aBTOMaTH4YeCcKOe yrpaBlieHUE JOMEHHOU meun (CXOI0M IIUXTHI)
MeTop1 KOHTPOJIS TEKYIIEr0 TEMIIEPATYPHOT'O COCTOSHUS JOMEHHOTO MPOLIecca;
Meroabl KOHTpPOJS pactipenesienust temrepatypsl, coaepxkanus CO u CO, mo
CCUCHUIO IIUXTHI?

TennooTBogHAs CHOCOOHOCTH JOMEHHOTO Trasa
MPOU3BOACTBE?

Uem 0OBSCHSIETCS BBICOKAs MPOU3BOJAUTEILHOCTE KOHBEPTEPHOTO MPOU3BOJICTBA
cranu?

TexHomornueckre OCOOCHHOCTHM aBTOMAaTH3allMM KOHBEPTEPHOTO IMPOM3BOJICTBA
cranu?

n €ro HcCII0Jb30BaHUC B

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

ABTOMATUYECKOTO YIIPABJICHUS TEXHOJIOTMYECKUMHU ITPOLIECCAaMHU.
OcCHOBHBIE TIOJIOKEHUSI AMIUPUYECKUX MOJENIed aBTOMATUYECKOrO YIPaBJICHUS
TEXHOJIOTUYECKMMH NIPOLIECCAMU IPOMBILUIEHHOTO POU3BOACTBA?
Matematuyeckue MOJETM aBTOMATUYECKOTO  YIPaBJIEHHUS MPOU3BOACTBOM:
OCHOBHBIE IIPUHIUIIBI UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

Matematuyeckue MoJIeJIl aBTOMATU3UPOBAHHOTO YIPABIEHUS TEXHOIOTHYECKUMU
IIpOLIECCaMH, OCHOBAaHHBIE HA IPUHIIMIIAX HEYETKOU JIOTUKH U HEUETKUX MHOYKECTB.
JuHamuueckue MoJiend aBTOMAaTU3MPOBAHHOTO YINPABICHUS TEXHOJOTHYECKHUMHU
IIPOLIECCaMH ITPOMBIIJIEHHOTO POU3BO/ICTBA;

CuctemMa KOHTPOJISI CKOPOCTH BBITOPaHUs yIiepoja B Ipoliecca KOHBEPTEPHOM




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

TCXHOJIOTHYCCKHEC yCJ10BUsA )51
ABTOMATHU3allUI0 IIpoIecCa OXJIAXKACHUSA
TopA4YCIInCTOBOIO MU POKOIIOJI0COro

IIpOKaTa Iepesl CMa3KOW B PYJIOHBI WU
IIOPE3KOM Ha MEPHBIE JUIMHBI;

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-TIO3ULUOHHOTO CIoco0a ynpaBieHus?
Texnuueckoe obecreueHne 2X-TIO3UIMOHHOTO YIPABJICHUS TEXHOJIOTHUYECKUM
IIPOLIECCOM.
Yro Takoe ynpaBi€HHE C IOJHBIM U HENOJHBIM MPUTOKOM PEKOMEHJALUU IO
MIPUMEHEHHUIO?
OnrtumainbHasi 0COOCHHOCTh pean3alui 3X-MIOU3MOHHOTO YIIPaBICHUS?
ITouemy pexkomeHayercss npH 3X-NIO3ULUOHHOM YIPaBICHUM HCIIOJIB30BATh
UMITYJIbCHBIA PeKUM?
Yro o3HaUaeT MOHATUE «KO3(PPULMEHT Nepesauu peryisropan?
Urto o3nauaet noustue «Bpems uzoapomar?
Yro Takoe «Bpems npeaBapeHus» B MapaMeTpax HACTPOUKH perynsaropa?
Yro Takoe «Bpems npenBapeHus» B mapameTpax HaCTPOUWKH perynsropa?
Yem ornnuaercs npuHun padotel CAY u COP?
CyTb MeTO/a NOUCKA IKCTPEMYyMa 10 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 QYHKIIMOHUPOBAHUS KOHTYPOB Ha OCHOBE IIPUHIIUIIOB HEYETKOW JIOTUKU
Y HEYETKUX MHOKECTB.
Bonpocwt 012 noozomoexku K IK3ameny:
CrpyKTypHasi cxemMa KOHTypa ONTHMHU3UPOBAHHOIO YIPABJIEHUS W3MEIbYEHHUEM,
o0ecrnieunBaroIas MaKCUMaJIbHO BO3MOXHYIO ITPOU3BOIUTENHHOCTh KOMILJIEKCA.
CrpykTypHas cxema U MpUHLIUI paboThl CHCTEMa aBTOMAaTHYECKOM  ONTUMHU3AINH
yIpaBICHUS] TEXHOJOTMYECKUM arperaroM MeEJKOTO U3MeJIb4eHUs (LIapoBOi
MEJNbHUIIBI) TI0 CKOPOCTHM  M3MEIBYEHMSI BO3BpaTa C LEJIbI0  JTOCTHXKCHUS
MaKCHMaJIbHOM MPOU3BOUTEILHOCTH.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

10.

11.

12.

13.

14.

15.

Cucrema  aBTOMAaTUYECKOTO  YIPAaBIEHHUS  MPOLECCOM COCTaBJICHUS
MHOTOKOMIIOHEHTHOU IIMXTHI B YCIOBHUSAX LIEHTPAIU30BAHHOIO YIIPABICHUS.
OOmast ¢pyHKIMOHATBHAST CXeMa aBTOMATH3UPOBAHHOTO YIIPABIIEHUS MPOIECCOM
arJioMepanuu.

CrniocoObl U3MepeHHs BIaXKHOCTH HIMXTOBBIX MaTEpPUAJIOB U CTPYKTYpHAasl cXema
YIpaBJIEHUS] BJIAXHOCTH C 1eNbl0 OOECIeYeHUss MaKCUMaJbHO BO3MOXHOMH
IPOU3BOJUTEILHOCTH aBTOMAaTH3aL1H.

MeTto1bl U3MEpEHMSI TEKYILEH AKTUBHOM JIJIMHHBI aIJIOJEHTHI U CTPYKTYPHAsl CXeMa
ONTUMHU3ALMHU YIIPABJIEHUS CKOPOCTHIO C IIEJIbIO NOJIJIEPKAHUSI aKTUBHOM JJIMHHBI
Ha (pUKCUPOBAHHOM JJIMHE MAIUHBI.

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

Oco0eHHOCTH aBTOMAaTH3MPOBAHHOTO YIIPaBJICHHUs] MpoleccaMyd oOoraiieHus
YIJI€W ¥ COCTABIEHUS! MHOTOKOMIIOHEHTHBIX KOHIIEHTPATOB YIOJbHOW IUXTHI JUIs
KOKCOBaHHUSI.

@DyHKIMOHAIBbHAS CXeMa KOHTPOJISA U YNPaBJIECHUs TEXHOJOTMYECKUM MPOLIECCOM
MIPOU3BOJICTB KOKCA B KOKCOBBIX Ieuax, 00pa3yromux OarapeilHble KOHCTPYKIIMH.
ABTOMaTH3aIMsA U ONTHMHU3ALMS YIPABICHUS IPOLECCOM W3BICUEHUS IICHHBIX
BBICOKOMOJIEKYJISIPHBIX MPOJYKTOB M3 KOKCOBOI'O ra3a (Ipolecc MakCHMaJbHOTO
U3BIICYCHUS OEH30I1a)

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

OcoGenHocT pabOTBl CHUCTEM aBTOMATHUYECKOIO YIPABJICHHS TeMIepaTypoi
TOPEJIOTO AYThsl, BIAXXHOCTBIO FOPENIOro AYThS M IaBIEHUEM rOpPSYETO TyThs.
Cucrema  aBTOMAaTM3MPOBAaHHOTO YIPABJICHUS MIUXTHOOMAYEH M 3arpy3Kou
LIMXTOBBIX MaTEpUAJIOB B JOMEHHYIO I1€Ub.

Cucrema aBTOMAaTHU3MPOBAHHOIO YIPABICHHS TEMJIOBBIM DPEKUMOM JTIOMEHHOU
MIEYH.

Cucrema aBTOMaTH3UPOBAHHOTO YNpPaBJICHUs Ta30JUHAMHUYECKUM PEXUMOM WU




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI 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 ONTUMHU3UPYIOLIETO
yIpaBJICHHS MTOAAYEN MPUPOAHOTO ra3a B ropsiuee AyThe JOMEHHOM MEYH C LEITBIO
obecrieueHrss MUHUMHU3ALUK Pacxo/ia KoKca.

Cucrema aBTOMaTU3UPOBAHHOTO SKCPEMAIbHO-ONTUMHU3UPOBAHHOTO YIIPABICHUS
1ojiaueil MPUPOIHOIO raza B ropsuee 1yThe C UEIbI0 JOCTUKEHUS MAaKCUMAaJIbHOU
MIPOU3BOAUTEIBHOCTH JOMEHHOM MEUH.

@yHKIMOHAIbHAS CX€Ma aBTOMAaTUYECKOIO0 KOHTPOJISI U YIPABIECHUS TEIUIOBBIM
PEKUMOM BO31yXOHArpeBaTeae JOMEHHOM MeYH.

Cucrema M  MareMaruueckas MOJEIb  ONPEIEICHUS MW YIpaBJICHUs
MPOJOJKUTEIBHOCTBIO MEPHOJIa HArPEBA € LEJbI0 aKKYMYJISILIMM MAaKCUMaJIbHOTO
KOJINYECTBA TENJIOBOM YHEPTUH 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 YIIPABIECHHS TEXHOJIOTHYECKUM
IIPOLIECCOM BBIIIJIABKU CTAJIM B CTAJIEIJIABWIBHBIX arperarax ¢ poayBKON MeTaljia
KHCJIOPOJIOM.

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

CucreMbl aBTOMaTHYECKOTO YIIPABJICHUS TOJOKEHHUEM MPOAYBOYHON (DypMBbI U
CKOpPOCTBIO BBITOPAHUS YTIIEpOa MO X0y IPOTYBKH.

Cucrema aBTOMAaTHYE€CKOTO KOHTPOJS M YIPaBIEHUS ra300TBOJOM IUIaBUIbHBIX
ra3oB C LEJIbI0 CHIDKEHHUS AJIEKTPUYECKOM MOIIIHOCTH MOTPEOICHHOI PU 3TOM.
Cucrema aBTOMaTUYECKOTO HENPEPBIBHOTO KOHTPOJIA TEMIlepaTyphl MeTaia U
COJIepKaHUE YIVIEpOAAa B METalIe M MCIOJB30BAaHUE OSTHUX IApaMeTpPOB IS
MPOTHO3UPOBAHUS OKUCIICHUS ITPOLIECCA ITPOAYBKH KHUCIOPOIOM.
ODyHKIIMOHATBHAS CXE€Ma aBTOMATHYECKOTO KOHTPOJS M YIPABJICHHS padOTOU




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

MHKCEPHOT'O OTAEJICHNS CTAJICIIIABUIIBHOIO ITPOU3BOCTBA.

QOyHKIMOHAIbHAS CXEMa aBTOMATUYECKOTO KOHTPOJIS U YIpPaBIEHUS IPOLECCOM
BBIIUIABKY CTAJIU B 1YTOBBIX CTAJICIIJIABUIIBHBIX MT€Yax

Cucrema aBTOMaTUYECKON ONTUMM3ALUN YIIPABICHUE SHEPIETUUECKUM PEKUMOM
JJIEKTPOAYTOBOM IUIABKM C LEIBI0 JOCTHKEHHS MAaKCUMAJIbHO BO3MOXKHOU
MPOU3BOAUTEIIBHOCTHU TIEYH.

@yHKIMOHAIbHAS CXEMa KOHTPOJII M aBTOMAaTHUYECKOIO YIIPABJIEHUS IIPOLIECCO
JOBOJKU CTanu B arperare neub-koi (AKIT).

Cucrema ABTOMAaTUYECKON ONTUMU3ALNHI YIPABJICHUS IIPOLIECCOM
ANEKTPONOTPEOTICHHS C LENbI0 JOCTHKEHUS MaKCUMaJbHOTO BpPEMEHH PadOTHhI
AKII nox Tokom ( MUHUMAJIBHOE BpeMsl OTPAOOTKH).

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

Cucrema aBTOMAaTHMYECKOIO OSKCTPEMAIBHO-ONTHUMU3HPOBAHHOIO  YIIPABJICHUS
MPOLIECCOM  LHPKYJISIPHOTO  BaKyyMHPOBAaHMS C  ILEJIBbK  JOCTHKEHUS
MaKCHUMaJIbHO-BO3MOKHOM ITPOU3BOAUTEILHOCTH IIPOLIECCa.

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

Cucrema  aBTOMAaTHM3MPOBAaHHOI'O  YIpPaBIEHHUS  MPOIECCOM  Pa3JIUBKH,
o0ecreynBaomas MUHUMHU3AIUIO TEPMUUYECKHX HAINpPSDKEHUH B 3aroTOBKE IS
TTOBBIIICHUS KAYECTBA 34 CUET CHUKEHUS CIIOMIHOCTH CTPYKTYPBI CIUTKA.
@DYHKIMOHAIBHBIE CXEMbl aBTOMATUYECKOTO KOHTPOJS W YIPABIEHUS 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 THUIA P HarpeBe HENPEPBIBHOIMTBIX 3arOTOBOK.
CucreMsl 3KCTpeMabHO- ONTHUMHU3UPYIOIIETO YINPABICHUS TEIUIOBBIM PEXUMOM,
MIPOIIECCOM CKUTaHUS TOIUIMBA W Ta30JMHAMHYECKUMHU PEKHMAMM NP HArpeBe




CtpyKTypHBII

AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHoyHbIe CpeaCcCTBa
KOMIIETEHIINH
HETPEPHIBHOJIUTHIX 3aTOTOBOK.
40. Cucrembl HPOTHO3UPOBAHUS MApaMeTPOB IIpollecca HarpeBa MpU peaar3alnuu
ONITUMU3UPOBAHHOTO HEPTOCOEPETAIOIIET0 aBTOMATU3UPOBAHHOTO YIIPABIICHUS B
HECTAIIMOHAPHBIX YCIOBUSAX pabOTHI.
YmMmers c UCIIOJIb30BAHUEM 1. Tlo »SKcnepuMEHTANbHBIM JaHHBIM, MPEICTABIEHHBIM IIOCIIE KOPPEKIHUH,

CHEIHUATM3UPOBAHHOTO  TIPOTPAMMHOTO
obecrieueHus (METO/a  HAWMEHBIIHUX
KBaJ[PaTOB) paccUYMTHIBATh
TEOPETUYECKYI0  JIMHUIO  PErpecCHH
(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 3ama3bIBaHHEM
00BbEeKTa YOpaBJIeHHS Ha  BXOJHOM
CUTHaJ Jr000W (OpMBI BO BPEMEHHU C
UCIOJIb30BaHUEM MeTo/1a Difepa;

C  WCIONB30BAHMEM  CIICIHATBHOTO
IPOTPaAMMHOTO obecrieueHus
OCYILIECTBUTh pacueT MEePeXOAHbIX H
MOWCKOBBIX ~PEKUMOB B  CHCTEMax
aBTOMATHYECKOW  cTaOmiM3auuu |
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. Hcnonp3ys meton Diiepa, paccuuTaTh TPAaeKTOPUIO 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
WCIIOJIb30BAHUEM  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 YOPABICHUS T[0 METOAY 3allOMUHAHHMS JKCTpEMyMa JUJis
yIpaBIeHUS TEXHOIOTHUYECKUM MHEPLMOHHOTO IIpolecca C IOCTOSHHOW BpeMeHM Ty=5C mpu H3BECTHOU
IpOLECCOM B COOTBETCTBUH € cratuueckoi xapakrepuctuke Y=F(X)
HCIIOJIb30BAaHUEM ITOHCKOBBIM METOIO0M 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
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

MEePEXOIHBIX U MOUCKOBBIX MPOIECCOB B
pa3paboTaHHBIX KOHTYpax
ABTOMATHUYECKOTO yIpaBiIeHUS B
YCIIOBUSX UCTOJIb30BAHUS COBPEMEHHBIX
MHUKPOIPOILIECCOPHBIX TEXHOJOTUUYECKHUX
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
KOMIIETEHIH

[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
KOMIIETEHIINHU
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

KOMIICTCHI 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

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

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

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

I[OMeHHOC MMpoOu3BOACTBO

1.

ABTOMaTH3aIys TEIUIOBOTO M TEXHOJIOIMYECKOTO pekuma JoMeHHoM neun Nl
OAO «MMK». Cneu. Yactb. ABTOMATUYECKHII KOHTPOJb U YIpaBICHUE
[IMXTOIOIAueH M 3arpy3KOU MIUXTHI C UCIIOIB30BAHUEM CHCTEMBI O€3KOHYCOBOM
3arpy3KH.

ABTOMarHM3alus TEIUIOBOIO U TEXHOJOTMYECKOTO PEKHMMa JOMEHHOM Ieud 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 ycioBusix OAO «MMK». Cnen. Yacts. Ontumu3zanusi COOTHOUIECHUS
Pacxo/ioB MPHUPOIHOTO ra3a U TEXHUUECKOTO KUCIOPO/a C IeIbio o0ecreueHus
MaKCHUMaJIbHO BO3MOKHOM MPOU3BOAUTEIILHOCTA TJOMEHHOM TTEYH.

ABTOMaTH3alus TEIUIOBOIO pPEXUMa BO3AyXOHArpeBaTels AOMaHHOW Ieud B
ycnoBusix OAO «MMKy». Cnen. Yacts. OnTumu3aius TEIUIOBOTO pexuMa
BO3/lyXOHAarpepareiss ¢ 1eablo  0o0ecreueHus: 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

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

CX)KUT'aHus TOIUIMBAa B IIEPHUOJA HArpeBa C LECJIbKO JOCTHXXCHUA MAKCHUMAJIBHO
BO3MO)KHOH CKOPOCTH Harpepa KyIoja J0 331aHHOH TeMIIepaTyphl.

KHCJ’IOPOHHO-KOHBepTepHOC MMpou3BOACTBO

1.

ABTOMAaTH3aI|sl TEIUIOBOIO M TEXHOJIOIMYECKOTO PEKUMA BBIIJIABKU CTaIM B
yeinoBusix KKI[ OAO «MMKy». Cnen. Yacte. VYmpasieHue mpoleccom,
o0ecrieynBaroliee MpeJoTBPALICHNEe M HEAOIYIIeHUEe BBIOPOCOB paciuiaBa U
111aKa U3 KOHBepTepa.

ABTOMaTH3aIMg TEXHOJIOTUYECKOTO ITPOIIeCcCa BHITUIABKU CTANIM B KUCIIOPOIHOM
koHBeprope B ycioBusix OAO «MMKy». Cneu. Yacte. [IpornosupoBanue
TEKYILEro COAEpXkaHMs yIliepoda B IpoLecce KOHBEPTEPHOH IIaBKU (110
aHAIN3y OTXOMAIINX KOHBEPTEPHBIX T'a30B).

ABTOMAaTH3aIMs TEXHOJIOTHYECKOTO Mpoliecca BhIMJIABKU CTAJIH B KMCIOPOIHOM
koHBepTope B ycinoBusix OAO «MMK». Cnen. Yacts. Pa3paborars cucremy
HEMPEPHIBHOIO PAcYETHOIO OIpeJesIeHUs] TeMIeparypbl CTajld 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 HENPEPHIBHOTO PACYETHOTO OMpENeNieHHUs TeMIlepaTypbl CTald B
Mpo1uecce KOHBEPTEPHOI TIIIaBKHU.

ABTOMarHM3alisg  TEXHOJIOTHYECKOTO  MpOIlecca  BBIJIABKM  CTald B
AIIEKTPOAYroBOM meun nepemeHHoro toka B ycioBusx JCIIL OAO «MMKy.
Cren. Yacts. OnTuMU3aIius SdHEPreTHUIECKOTO PeKUMa JIEKTPOTYTOBOH IJIaBKH
C 1eJbI0 JOCTH)KEHHS] MUHHUMAJIBHOTO YIAEJIBHOTO pacxo/la 3JIEKTPUYECKOU




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

SHEpPrHuHu.

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

ycnoBusx DCIIL OAO «MMKy. Cnen. Hacts. OnTuMu3aius 3HepreTu4ecKkoro
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 JICIT-180 ¢ umcnonbp3oBaHueM HMH(OPMAIMU O KOCBEHHOM METOJIE
pacdera TeKyIler TeMIIepaTypsbl KUIKOW CTAIIN.

JloBoJKa CTa/ 1M B YCTAHOBKAX BHeNe4HOl 00padoTkmn

1. AmromMaruzanus TEIUIOBOTO M TEXHOJOTUYECKOTO PEKHUMa B arperare J0BOJIKH
cramu (AZIC) B ycnoBusix KKI[ OAO «MMK». Cnen. Yacts. ABTOMaTu3amnus
mporecca JIO3MPOBAaHWs TOJAUYMd  IUIAKOOOpa3yIolUX, JIETHPYIOIIUX U
PACKHCIIIONINX MaTepUAaJIOB.

2. ABromaru3anus TEXHOJIOTHMYECKOTO peXHMMa JIOBOJKM CTajld B arperare
neub-koBII (AIIK) B ycmoBusax KKII OAO «MMKy. Cnen. Yacts.
OnTuMu3aIus YHEPreTUIECKOT0 PeKUMa JOBOAKHU CTAJH C IEJIbI0 00eCTIeYeHUS
MakcuMasbHOU npoun3BonuTenbHocTy ATTK.

3. ABTOMaTI/BaLII/I}I TCXHOJIOTMYCCKOI0 M TEIJIOBOI'O PCKUMOB NOBOAKH CTaJIA B

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

4. ABromaruzaIus TEXHOJIOTHYECKOTO PeXUMa MpoIecca BaKyyMUPOBAHUSI CTAIIN

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




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

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

5. ABromaru3zanus TeXHOJIOTHMYECKOTO PeKKMMa Mpolecca BaKyyMpOBaHUS CTalu B
yctanoBke mupkymsipuoro tuma OCIIL OAO «MMK». Creu. Yacts.
OnTumu3anust ynpaBJIeHUs PAcXOIOM TPaHCIOPTUPYIOLIEro raza (aproHa) c
LENbI0 TOCTHKEHUS MAaKCUMAIIbHON MPOU3BOIUTEILHON YCTAaHOBKH.

6. ABTOMaru3anus TEXHOJIOIMYECKOIo IIpoliecca BaKyMHUpPOBAaHHS CTajld B
ycraHoBke HupkyaspHoro tuna B ycnoBuax KK OAO «MMK». Cren. YacTts.
Pa3zpaGotarh aBTOMAarM3MpPOBAaHHYKD CHCTEMY OINpENEIEeHUs OKOHYaHMs
polecca BaKyyMUPOBaHUS IIPH JOCTHXKEHUH 33JaHHOTO COJEP KAHUS YIIIEpOoaa
B MeTajule (110 aHAIU3Y OTXOASIIUX T'a30B).

PazauBka crajau ua MHJI3

2. ABTOMaTH3alUs TEXHOJOTHYECKOTO MpOoIlecca Pa3jMBKH CTAId Ha CIsOOBBIC
3arotroBku B ycioBusax KKI[ OAO «MMKy». Cnen. Yacte. ABTOMarndeckoe
peryaupoBaHHE€ ypOBHEHM  MeTa/ula B  NPOMEKYTOYHOM  KOBIIE H
KpHUCTAJJIN3aTope.

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

4. ABTOMaTI/BaI_[I/I}I TCXHOJIOTMYCCKOI'O IIponeccca pas3jivBKHU CTaJId Ha MHIJI3 B

yenoBusix KK OAO «MMK». Cren. Yacts. ABTOMaru3nMpoBaHHasi cucTeMa
YIIPABJICHHUS] CKOPOCTBIO PA3JIMBKU B 3aBUCUMOCTU OT TEMIIEPATYpPHI CTald B
POMEKYTOYHOM KOBIIE M MapKU pa3iuBaeMod cTaiu (Hampumep,




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

TpaHchopmMaTopHoOii).

IIpoxaTHoe NPOU3BOACTBO

1.

ABTOMaTH3aIUsl TCIUIOBOTO PEXUMa METOJUYCCKUX IeYel B YCIOBHSX CTaHA
2500 OAO «MMK». Cren. Yacte. OnTumu3zanusi yrnpaBieHHs TPOLECCOM
C)KWTaHUs TOIUIMBA C LEJIbIO JIOCTHKCHUS MaKCUMAJIbHO BO3MOXKHON CKOPOCTH
Harpesa MeTajria.

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

ABTOMaTH3aIUsl TEIJIOBOIO PEKMMa METOIWYECKUX Te4Yeil COpPTOBOrO CTaHa
OAO «MMK» (mo BeIOOpYy). Cmen. Yactb. ABTOMaruueckas cucTeMa
KOPPEKIIUU TEIUIOBOTO  peXUMa TeUd TMpH HU3MEHEHUH TeKyIel
MPOU3BOAUTEIHLHOCTH CTaHA.

ABTOMaTH3a1Ms TEIUIOBOIO PEXKMMa HarpeBarenpHbIX nedel crtana 2500 OAO
«MMK». Cren. Yactb. ABTOMaruyeckass CUCTEMa IMPOTHO3UPOBAHUS U
KOPPEKIINH OOIIETr0 HarpeBa KaXKJ0i MmogaBaeMoil 3arOTOBKH.

ABTOMarHM3alus TEIVIOBOIO peXMMa MpPHU HArpeBe MeTajlla B METOIUYECKHX
negax craga 2000 OAO «MMKy. Cmen. Yacte. ABTOMarHueckass CHCTEMa
MPOTHO3MPOBAHMUS ¥ KOPPEKIMH OOIIEro BPEeMEHH HarpeBa KaKOM
IM0JIaBa€MOM 3arOTOBKH.

ABTOMaTH3alusl TEIJIOBOTO pEKMMa CBETJIOr0 OTKUIra MeTajula B I4ax
KOJITaKoBOTO TUMa jucronpokarHoro uexa JIIL-5 OAO «MMK». Cnen. HYacTts.
ABTOMaTHYECKasi CUCTEMA PETYITHPOBAHMS TEMIIEPATYPhl OTXKUTAEMOro MeTaIa




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

C Y4€TOM AMHAMHKHU KOJIITAaKOBOM U CTCHI[OBOI71 TEpMOIIap.

7. ABTOMaTH3aIys TEIJIOBOTO PeKMMa B 30HaX HarpeBa OamenHoi meun AI'HL]
nexa nokpeiTuii OAO «MMK». Cneu. Yacts. ABTOMAaTU3MpPOBAaHHAS CHUCTEMaA
BKJIFOUEHHUSI TOPEJIOK C LIETBI0 TTOJYUYEHUs CTaOMIIM3AI[UU TEMITEPaTypPhl MOJIO0CHI
Ha BBIXOJIE M3 y4yacTKa HarpeBa U oOecreueHUs] COXPAHHOCTH PaJUalliOHHBIX

TpYyO.

ConyTcTBYIOIIHE POU3BOACTBA

1. AmromMaruzanms TEIJIOBOrO pexkuma mnaporeHeparopa (xomra) TOL[ OAO
«MMK» . Cnen. Yactb. ABTOMaru3upoOBaHHAs CHCTEMa KOPPEKIIUU TEIIOBOTO
peKMMa IaporeHeparopa TpPH W3MEHEHUHM KOJMYeCTBa BbIpabaThIBaeMOM
AIIEKTPOIHEPTUH.

2. ABTOmMaruzanys  TEMJIOBOTO  peXUMa  PACHBbUIMTENBHOTO  CyLIWJ  JUIs
IIPUTOTOBJIEHUSI TPAaHYIMPOBaHHBIX IIIakooOpasyromux cmeced. Crent. YacTs.
ABTOMaTH3a1Ms TEMIIEPATYPHOTO PEXUMa U YIIPABIECHUE MPOLIECCOM CKUTaHUS
TOIUIMBA JJIS TIOJYYEHUS 3aJaHHOTO KOJIMYECTBA CMECEH.

3. ABTOMaru3anMs TEIJIOBOTO PEKHUMa TMedel IS CYHIKM U OT)KUra HW3JeNui
oraeynopuoro mpousBojctBa OAO «MMK». Crnen. Yactb. ABToMaru3anus
TEIUIOBOTO pEeXHMMa Te4Yell ¢ IeNbl0 JOCTKEHHS TpeOdyeMoro KavyecTBa
OTHEYTOPHBIX U3/EIUN.

O0mas ueab 3a1aHNS U COACPKAHUE KyPCOBOI0 IPOEKTA N0 JMCIHUIIINHA
«ABTOMATH3AaIIHS1 TEXHOJIOTHYECKHX NMPOLECCOB U NMPOU3BOACTB (METAJIyPIrUsi»:

1. KpaTxoe OMHUCAaHHUE AaBTOMATU3UPYEMOI'O TEXHOJOTHMYCCKOTO IIpomecca H
YCTPOﬁCTBO TCXHOJIOTHYCCKOI'0  arperara Kak 00BEKTOB YIIpaBJICHHA,




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

KPUTHYECKUI aHAIN3 CYIIECTBYIOIINX CIIOCOOOB aBTOMAaTHUYECKOTO YIIPaBICHHUS
TEXHOJIOTMUYECKUX IIPOLIECCOB.

2. HaGop ucxomHoii mH(poOpMaIMK, CTaTUUYECKUX ITaHHBIX, PAcCUeT CTaTU4YeCKOU

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

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

BbIOOP TEXHUYECKUX CPEICTB KOHTPOJS U YNPaBICHUS U KOH(UTYPUPOBaHUE
IIPUOPUTETHOTO KOHTYPA YIPABICHUSI U KOHTPOJIA.

4. PacueT mepeXOomHOro Tmpoliecca B BHIOPAHHOM MPUOPUTETHON KOHTYype

YIIPABJIECHHUS C Y4ETOM PYYHOIO KOHTPOJIBHOIO pacuera N0 CHHTE3UPOBAHHOU
paboueil mporpamme.

5. OnTuMM3anus napamMeTpoB JUHAMUYECKOM HAaCTPOMKH YIpaBISIOLIEro OJ0Ka

CHCTEMBI 110 pe3yJbTaTaM HCCIIeI0BaHHsI IIEPEXOAHBIX MIPOLIECCOB, TIOKa3aTeIen
KayecTBa C IeNbI0 BHIOOpa HamIy4mux. MccienoBaHue MOBEACHUSI CUCTEMBI
YIIpaBJICHUA B YCII0BUAX CMCUICHUA CTaTHYECKOH XapaKTCPUCTUKHU
aBTOMAaTU3UPYEMOTO ITpoLecca.

CITOCOOHOCTBIO paBpa6aTLIBaTL MPOCKTHYIO JOKYMCHTAIIUIO B COOTBECTCTBUU C UMCHOIIIUMHUCA CTAHAAPTAMU U TCXHUYICCKUMHU YCIIOBUAIMU (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 rpaguyeckoM MpeJCTaBICHUH KOHTYpPOB W CHCTEM AaBTOMAaTHYECKOIO
yIpaBICHUS.

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

TpebGoBaHusi K NPOEKTUPOBAHUIO aBApPUMHBIX CHUCTEM CUTHAJIU3ALMU C LEJBIO




CtpyKTypHBII

JJIEMEHT [Tnanupyembie pe3yabTaThl O0yUCHHSI O1eHOYHBIC CPEICTBA
KOMIICTCHITHH

YCIIOBHBIE 0003HaYCHHS BCEX obOecrieueHns pa3BUTHS aBAPUITHBIX CUTHAIM3AIMNA K 0€30MaCHBIM YCIIOBHSAM TpPy/ia
UCTIONTB3YEMBIX TEXHOJIOTHIECKHIX TEXHOJIOTHYECKOI0 MEPCOHAIA.
apaMeTPOB M TEXHUYECKUX CPEIICTB MPH CrangaptHele TpeOOBaHUsS ISl M300paKCHUS W TMPEACTABICHUS Pa3paOOTaHHBIX
rpaduuecKoM MpeICcTaBICHUN KOHTYPOB ACY TIL
u CUCTEM aBTOMaTHUYECKOTO [TpuHIMITBI TPEACTABIICHUS NPUHIUIUAIBHBIX CXEM CHUTHAIU3AlIUd KOHTYPOB
YIIPaBIICHUS; yIpaBIeHHUS.

YMeTh pa3pabaTbIBaTh CTPYKTYpHBIE, CocCTaBUTh CTPYKTYPHYIO, PYHKIIMOHATBHYIO U MIPUHIIMITHATBHYIO JJIEKTPUICCKYIO
(GYHKIIMOHATBHBIC W TMPUHIUITHAILHBIC CXeMy KOHTYypa, CTaOWJIM3HMPYIOIIEr0o TEMIEepaTypHbI mMmapamerp oOOBeKTa:
CXEMBI CHCTEM ABTOMATHYECKOTO TEMIIEPATYPhl CTCHBI MPOIecca KPUCTAIUTH3AIMOHHOTO OT)KUTA aBTOMOOHIILHOTO
yIIpaBICHUS TEXHOJOTUICCKIUMH JIUCTA B KOJIMAKOBBIX MeYaX ¢ BOJAOPOJHON 3alUTON aTMOC(hEepH.
IpoIeCcCaMH;

BO3/IYX

‘t(.‘T db

CocTaBUTh CTPYKTYPHYIO, (PYHKIIMOHAIBHYIO U IPUHLIUIHAIBHYIO 3JIEKTPHUECKYIO
CXeMy KOHTypa 3KCTPEMalbHO-ONTUMU3UPYIOIIETO YIPABIECHUS MPOLIECCOM
CKWUTaHHMA TOIUIMBA B paboyeM MPOCTPAHCTBE IPOMBIIUIEHHOW TMe4d B
COOTBETCTBUU C OOBEKTOM YIIpaBIEHHs Ipollecca CXKUTAHMUSI TOIUIMBA IO
TemIeparype pabodero MpoCTPAaHCTBA UCMOIb3Yysl METOJ 3allOMHUHAHUIO CKOPOCTH
M3MEHEHHUs ONTHMU3HPYEMOro apaMerpa.




CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OneHouHble CpecTBa
KOMIIETEHIH

ras

BO31yX
Bnaners — HaBBIKaMU MIPOCKTUPOBAHUS u | BeimonHute rpaduueckyro 4acTb KypcoBOIO NMPOEKTA: pa3paboTaTh CTPYKTYPHYIO CXEMY
paspaboTku CTPYKTYPHBIX, | KOHTYpa PEryJupoBaHusi, (PyHKIMOHAIBHYIO CXE€MY aBTOMATH3allUU M IMPUHIUIHAIBHYIO

Q)YHKHHOHEIHLHLIX U IIPUHOUIIHAJIBHBIX
CXEM aBTOMATHUYCCKOI'0O yIIpaBJICHUS.

SJICKTPHUYCCKYIO CXCMY.




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

[TpomMexxyTodHast aTTeCTAIUS 110 TUCIUTUTMHE «ABTOMATH3AIMS TEXHOJIOTHISCKIX
MIPOIIECCOB U MTPOU3BOJICTBY» BKIIFOYAET TEOPETHUECKHUE BOIPOCHI, TTO3BOJISIONIUE OLICHUTh
YPOBEHBb YCBOSHUS O0YUAIOIUMUCS 3HAHUH, U TPAKTHYECKHUE 33]IaHUS, BBISBISIONINE CTCIICHD
c(hopMUPOBAHHOCTH YMEHHUN U BIAJACHUHN, MPOBOAUTCS B (hopme 3k3aMeHa (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 TEOPECTUUCCKHUX BOIIPOCAa U OAHO IIPAKTHYECKOC
3aJaHHuC.

Tlokazamenu u Kpumepuu OYyeHUBAHUs IK3AMEHA:

— Ha OLIEHKY «OTJIMYHO» (5 6aju10B) — 00y4aroLuiics JeMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHIIUMN, BCECTOPOHHEE, CUCTEMAaTUYECKOE U IIIyOOKOE 3HaHUE
y4eOHOro Matepuaia, CBOOOJHO BBIITOIHAET IPAKTUYECKHUE 3aJaHHs, CBOOOJHO ONEpUpYyeT
3HaHUSIMH, YMEHUSMU, IPUMEHSET UX B CUTYaLUAX IOBBILIEHHON CII0KHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6ana) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUI YPOBEHB
c(OPMHUPOBAHHOCTH KOMITETCHIIMIA: OCHOBHBIC 3HAHUS, YMECHHUSI OCBOCHBI, HO JIOMTYCKAKOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYJHCHUS IIPH aHATUTHYSCKUX OTIEPaIUsX, IEPEHOCE
3HAHWIA U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLIEHKY «Y/10BJIeTBOPHUTEIbHO» (3 Oana) — o0ydaromuiicst JeMOHCTPUPYET MOPOTrOBBIN
ypOBEHb CHOPMUPOBAHHOCTH KOMITETEHIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUATHI JT0MyCKAOTCs
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/I0BJIeTBOPUTEJIbHO» (2 O6aina) — 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) — 00ydaromuiicss He MOXKET MOKa3aTh 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 IeMOHCTPUPYET AOCTATOYHBIA YpOBEHBb
c(OPMHUPOBAHHOCTH KOMIIETEHIIMIA, BCECTOPOHHEE, CHCTEMAaTHYecKoe 3HaHUEe Y4eOHOTo
MaTepuaia, JOCTATOYHO CBOOOHO BBIMIOJHSET MPAKTUYECKHE 3a/laHusl, ONEpUpPyeT 3HAHUSIMHU,
YMEHHSIMH, TPUMEHSCT WX B CHTYAIMsIX PEIICHUS THUIIOBBIX 3a/1a4.

— Ha OIICHKY «He 3a4TeH0» — OOydJaroluiics AeMOHCTpupyeT 3HaHus He Oonee 20%
TEOPETUYECKOT'0 MarepHualia, JOIMYCKaeT CYIICCTBCHHBIE OIMMOKH, HE MOXET II0Ka3aTh
WHTEIJIEKTYalbHbIC HABBIKM PEIISHUS POCTHIX 3a/1ad.

KypcoBoii mpoeKT BBIMOIHAETCS TIOJT PYKOBOJICTBOM MPEIOAaBaTes, B mporiecce ee

HAIMCaHMs 00yJaroIIniics pa3BUBAET HABBIKU K HAYYHOU paboTe, 3aKperiss U OJHOBPEMEHHO
pacImpsisi 3HaHUsL, TOIYYEHHBIE IIPU U3YYEHUU Kypca «ABTOMATHU3aLUs TEXHOJIOTHYECKUX
MPOLIECCOB U MPOU3BOJCTBY. [IpH BHINOTHEHUU KYpCOBOTO MPOEKTa 00yJaIOIIUNACS JOJIKEH



MO0Ka3aTh CBOE YMEHHE paboTaTh C HOPMAaTUBHBIM MAaTEPHAIOM U JPYTUMHU JIUTEPATypPHBIMU
HMCTOYHUKAMH, a TAK)KE BO3MOKHOCTh CHCTEMAaTU3UPOBATh U aHATU3UPOBATH (PAKTUICCKHIMA
MaTepHuall U CaMOCTOSITEIbHO TBOPYECKU €0 OCMBICIIUBATh.

B nporiecce HanmucaHus KypCcOBOTO MPOEKTa 00YYAIOLIMIACS TOJKEH Pa3o0paThesi B
TEOPETUYCCKHUX BOMPOCAX U30PAHHON TEMbI, CAMOCTOSTEIILHO TPOAHATM3UPOBATh TPAKTUYCCKHIA
MaTepuai, pa3odpaTh 1 000CHOBATH MPAKTUICCKHUE MPEITIOKEHUS.

Ilokaszamenu u Kpumepuu oyeHUAHUA KypCco6020 NPOEKmMa:

— Ha OLIEHKY «OTJIUYHO» (5 OaJUIOB) — MPOEKT BBINOJIHEH B COOTBETCTBUU C 33aJaHHEM,
oOyuaromuiicss HOKa3bIBa€T BHICOKUI YPOBEHb 3HAHUN HE TOJIBKO HAa YPOBHE BOCIIPOU3BEACHUS U
00BsicHeHUs! HH(pOPMAIH, HO U MHTEIJICKTYAJIbHbIE HABBIKU PELICHUs Po0JeM 1 3a1a4,
HaXO0XKJICHNUS YHUKAJIBbHBIX OTBETOB K IPOOIeMaM, OLICHKH U BHIHECEHUS] KPUTUUECKUX CYKICHUH;

— Ha OILICHKY «X0po1o» (4 6amia) — IpOeKT BBINOIHEH B COOTBETCTBUH C 3aJaHUEM,
00ydJarouuics MoKa3pIBacT 3HaHUSI HE TOJIBKO Ha YPOBHE BOCIIPOU3BEIACHUS U OOBICHEHHS
uH(pOpMallMU, HO ¥ UHTEJUIEKTYaIbHbIE HABBIKH PEIICHUS MTPOOJIEM U 3a]1a4, HAXOXKACHHUS
YHHUKAJIbHBIX OTBETOB K Mpobiaemam;

— Ha OIICHKY «Y/10BJIETBOPHUTEIbHO» (3 0aijia) — MPOEKT BBIMOJHEH B COOTBETCTBUU C
3aJjlaHueM, 00YJAIOIIUNCS MTOKA3hIBAET 3HAHKS HAa YPOBHE BOCIIPOU3BEACHUS U O0BSICHEHUS
uH(pOpMalIM1, HHTEJUICKTYaJIbHbIE HABBIKH PEIICHUS MIPOCTHIX 33/1aY;

— Ha OLICHKY «HeYy/I0BJIeTBOPUTEJIbHO» (2 O6aiuia) — 3a/laHue NPernoiaBareisl BHIITOJIHEHO
YaCTUYHO, B TIPOIIECCE 3aIUThl paOOTHl 00yUarOIUIACS JIOMyCKaeT CyIIeCTBEHHbIE OIIMOKHU, HE
MOYKET M0Ka3aTh WHTEJUIEKTyaJIbHbIE HABBIKU PEIICHUS MOCTABICHHOM 3a/1auH.

— Ha OIICHKY «HCYA0BJECTBOPUTEC/IHLHO» (1 63.J'IJ'I) — 3alaHUC MpenoaaBaTest BHIIIOJIHCHO
YaCTUYHO, O6y‘laIOH_[I/II\/’ICH HE MOXKCET BOCIIPOU3BCCTH U OOBSICHUTD COACPIKAHUC, HC MOXKET
IMMOKa3aTb MHTCJUICKTYAJIbHbIC HABBIKU PCIICHU A IMOCTaBJICHHOM 3a4a4H.



[Tpunoxenue 3

Memoouueckue yKazanus K 6blNOJIHEHUIO KYPCOBO20 NPOEKMA NO OUCUUNIUHE
""Aemomamu3zayua mexHoa02uuecKux nPoueccos u npou3eoocma "’

1. HEJIA U 3AJAYHU KYPCOBOI'O IPOEKTUPOBAHUA

KypcoBoil mpoekT mo y4yeOHONW N0 JUCHUILUIMHE «ABTOMATH3alUsi TEXHOJIOTMUYECKUX
IIPOLIECCOB U TPOU3BOJCTBY» SBISETCS 3aBEPIUAIOLIMM STaroM Yy4eOHOH IMOATOTOBKH MEpe.
BBINTOJIHEHHEM BBIITYCKHON KBaTH(PUKALMOHHONW paboThI OakanaBpa.

[{enbto BBINOJIHEHUS KYpPCOBOTO IPOEKTA SIBJSIETCS: MOJIYYEHHE IPAKTUUYECKOI'O OMNbITa U
npruoOpeTreHre HeoOXOAUMOTO OTbITA MO CO3/IaHUI0 AaBTOMATU3MPOBAHHBIX CHCTEM YIpPaBICHHUS
TE€XHOJOTMYECKMMH TPOLIECCAMU C HCIOJB30BAHUEM COBPEMEHHBIX TEXHUUECKUX CpPEICTB
KOHTPOJISI, YIIpaBJIeHHs U HH(OOPMAIIMOHHBIX KOMMYHUKALIUH.

[TpuHIMNIHATBLHO B KYPCOBOM MPOEKTE JOJKHBI OBITh BBIJCJICHBI O0INas U CHelUalbHAs
YacTH.

[Tpu BhINONHEHUU OOIIEH YacTHU aBTOP MPOEKTa JOKEH KBATHU(DHUIIMPOBAHHO OTMETHUTH U
OTPa3UTh XapaKTepHbIE OCOOCHHOCTH aBTOMATH3MPYEMOTO TEXHOJOTHYECKOTO MpoIecca U 1aTh
MOJIHYI0O XapaKTEPUCTUKY BCEX COBPEMEHHBIX TEXHUYECKUX CPEJICTB, MCIOIb3YEMbIX IPH
pa3zpaboTke (MPOCKTHPOBAHUM) NPUHIUMUAIBHON (DYHKIIMOHAIBHON CXEMBI KOHTPOJIS U
peryiIupoBaHusl BCEMH ITapaMeTpaMu TEXHOJIOTHMYECKOTO Mpoliecca.

B cnennanbHOM 4acTH KypCcOBOTO MPOEKTa aBTOP JOJDKEH pPeallbHO MPOAEMOHCTPUPOBATH
CBOE€ TBOpPYECKOE YMEHHE IO COBEpIICHCTBOBAHUIO U TEOPETUYECKOMY OOOCHOBAHUIO
JIOCTOBEPHOCTH M PEAIN3YyEMOCTH MM IPEACTABIEHHOIO TEXHUYECKOI'O PELIEHUS KOHKPETHON
npoOJeMbl, HamnpaBlIeHHOW Ha NOBbILIEHHE Y(PGEKTUBHOCTH (YHKIMOHUPOBAHUS CHCTEMbI
aBTOMATHUYECKOTO YIIPABJIEHUS OTAEIbHBIM IPOOJEMHBIM IapaMeTpPOM TEXHOJIOTHYECKOTO
nporecca.

2. CTPYKTYPA KYPCOBOI'O ITPOEKTA

KypcoBoil mpoekT no IUCHUILUINHE «ABTOMATH3alMsl TEXHOJIOTMUYECKHUX IIPOLECCOB U
IIPOM3BOJICTBY» COCTOMT M3 JABYX OCHOBHBIX yacTei: oOuiel yactu U crenuaibHoil yactu. Kpome
TOT'O, NOSCHUTEIIbHAS 3allUCKa TAaK)Ke JOJDKHA COAEpXKATh 3aJaHUE Ha BBINOJIHEHHE KypPCOBOIO
NpOeKTa, CoJiepKanue, pedepar, BBEJCHUE, 3aKII0UECHHE U TTPUIIOKEHUS.

Tembl 0O0mIEH W CHEIUANTBPHOM YacTed OMPENENSIOTCS CTYJAEHTOM CaMOCTOSATEIBHO TIO
corlacoBaHuI0 ¢ mpemnojaBareneM. Kak mnpaBuiao, BbIOOp TEeMbl HPOU3ZBOJUTCS IO
TEXHOJIOTMYECKOMY IIPOLECCY, HM3y4aeMOMY B NIE€PHOJ IPOU3BOJACTBEHHOM IpakTUKU. B
JAJbHEWIIEM TOJIy4eHHash TeMa KypCOBOTO NMPOEKTa MOXKET OBITh MCIIOJIb30BaHA CTYJEHTOM B
KayecTBe 0a30BOM Uit Oosyee riryOoKkoil mpopaOoTKH €€ B BBITYCKHOW KBaJHU(HUKAIIMOHHOMN
pabote. OdopmiieHrE MOSACHUTEIBHOIN 3aIMCKH M IEMOHCTPALIMOHHBIX YepTEeKeH MPOU3BOAUTCS
CTPOr0 B COOTBETCTBUH C IEUCTBYIOIIUMHU CTaHIapTaMHU.

[TosicHuTenbHasE 3alMUCcKa KypCOBOI'O IMPOEKTa JOJDKHA BKJIIOYATh B cels cleayromue
o0si3aTeIbHbIC pa3Ieibl.

1. 3aganue Ha KypcoBoii mpoekT. B 3amannn yka3zpiBaeTcs TemMa OOIIeH 1 CeIIHaTbHBIX
yacTeld KypcOBOTO MPOEKTa, a TAaKKE€ CChUIKA HAa MCXOAHBbIE MaTepUalbl, JaHHBIE U3 KOTOPBIX



UCTIONB3YIOTCSI TIPH BBIITOJTHEHUH KYPCOBOTO IIPOEKTA. B kKauecTBe Taknx MaTepraIoB MOTYT OBITh
HUCIIOJb30BAaHbI TCXHOJIOI'MYCCKUEC HWHCTPYKIUHU, PE3YJIbTAaThL HpOMBIIHHGHHOﬁ N
OTIBITHO-TIPOMBIIIUIEHHOHN 3KCIUTyaTallud TEXHOJIOTHYECKOT0 000pyI0BaHUs, padoyre YepTEeKU U
CXeMBl aBTOMATH3allMM M T.J. Takke MOryT OBbITh IOKa3aHbl TpadUKA CTaTUYECKHX U
JMHAMHYECKHUX XapaKTEpPUCTHUK IIpoliecca BbIJaHHBIX IpernoaasareneM. Oobem pasaena 1-2 cTp.

2. Pedepar. B pedepare ykaszpiBaeTcs: CBeAeHUsA 00 00beMe MOSCHUTEIHHOW 3alMCKH,
KOJIMYECTBE  WLIIOCTPALUW,  JEMOHCTPALMOHHBIX  JIMCTOB,  TaONML,  IPUIIOKEHUM,
HCIOJIb30BAaHHBIX UCTOYHUKOB; IIEPEYCHb KIIFOUEBBIX CJIOB, KOTOPBIN JOJDKEH BKIIOYATH OT 5 110
15 ciioB WK CIIOBOCOYETAHUH U3 TEKCTA MOSCHUTEIHLHOM 3aMCKU, KOTOPBIE B HAMOOIBIIECH Mepe
XapaKTepU3yIOT €€ colep)KaHue W 00ECIEeYMBAIOT BO3MOXHOCTh MH(DOPMAIIMOHHOTO TOWCKA;
TEKCT pedeparta, KOTOPHIA JOIDKEH COAEp)KaTh OOBEKT HMCCIENOBAHUS WIN Pa3pabOTKH; IENb
paboThI; pe3yabTaThl pPaOOTHI;  OCHOBHBIE TEXHHKO-IKCILTyaTAllMOHHBIE XapaKTEPHUCTUKH;
o0JacTh MpPUMEHEHHS; PKOHOMUYECKYIO 3(P(GEKTUBHOCTh WM 3HAUYUMOCTh padboThl. OO0BEM
pedepara 1-2 crp.

Pedepar Bxoautr B cocTaB MOSICHUTENHHOM 3alHMCKM M KPOME TOTO JIOJKEH OBITh
NPEJCTaBICH B BHJIE OTAEIBHOTO TEeKCTOoBOro (aiinma ¢ umeneM Qaitna: «Damunus Mms
OtuectBO.tXt».

3. Coaep:xxanue. CojepkaHue BKJIIOYACT BBEACHHE, HAUMEHOBAHHE BCEX Pa3/eioB,
MOJPA3/IeNIOB, IMYHKTOB (€ClM OHM HMEIOT HaWMEHOBAHHE), 3aKJIIOYEHHE, CIIHCOK
UCIIOJIb30BaHHBIX ICTOUHUKOB M HAMMEHOBAaHUE MPUIIOKEHUH C YKa3aHUEM HOMEPOB CTPAHHII, C
KOTOPBIX HAYMHAIOTCS ATH AJIEMEHTHI MOSACHUTENBbHOM 3amucku. O0beM copepxkaHusi 0ObIYHO HE
npesbliaer 1 cTp.

4. Begenue. BeeneHue T0KHO CofiepkaTh OLEHKY COBPEMEHHOTO COCTOSTHHS peraeMoi
3a/1auu, a TAK)Ke aKTyaJIbHOCTh M HOBU3HY TeMbI KypcoBoro rpoekta. O0beM BBeseHus He bonee 1
CcTp.

5. O6mas yactb. OcHOBHAs 3aja4ya oOLIEH YacTU MPOBECTH 0OOCHOBaHHYIO pa3pabOTKy
CXEMBI aBTOMATH3AaIlMM ¥ ONTHMHU3AIMM 3aJJaHHOTO TEXHOJIIOTHYECKOTO arperara ¢ yd4eTom
0CcOOEHHOCTEHM TeXHOJorHuecKkoro mpomecca. O0mas yacTb AOJKHA 00s3aTeNbHO BKIIOYATh B
ceOsl clieAyIoIIMe pa3iebl:

5.1. Onucanue mexnonocuueckozo npoyecca. B 3ToM paszznene mogpoOHO OIMUCHIBACTCA
HCIIOJIB3yeMasl TEXHOJIOTUA IMOJIYYCHHA I'OTOBOTO MPOAYKTA C YKAa3aHUEM YHCJIICHHBIX 3HAYECHUHU
OCHOBHBIX KOHCTPYKIMOHHBIX, TCXHOJOTMYCCKHX H OJSKOHOMHYCCKHUX IMapaMCTPOB arperara.
O6nem pazaena 4-6 ctTp.

5.2. Ocobennocmu u 3a0ayu a8MoOMaAmMu4ecKo2o ynpasieHus 6blopaHHbIM MexHOL02UYeCKUM
npoyeccom. B 3ToM paszeine onpenesstoTcss OCHOBHBIE TapaMeTPbl TEXHOJIOTHYECKOTO MPOIIecea,
MOJJIekKAIIME aBTOMATUUYECKOMY PpETYJIHPOBAaHUIO, W OIUCHIBAIOTCS OCHOBHBIE KOHTYpa
yrnpasienus. [Ipou3BOAUTCS COCTAaBIEHHE OCHOBHBIX CTPYKTYPHBIX CXEM aBTOMAaTHYECKOIO
yIpaBICHUS WIH CXEM KOMIUIEKCOB TEXHUUYECKUX CPEACTB HCIOIb3YEMbIX JIJIsl aBTOMATU3ALUU U
ONTUMM3ALMK arperata. Bce CTpyKTypHble CXeMbl 3TOr0 paszfelia HPHUBOIATCS B TEKCTE
MOSICHUTENbHON 3anucku. Ecnu npuBeneHHas cxema SIBJISETCS BaKHOW ISl MOSCHEHUs pabOThI



CHCTEMbI YNPABICHUS TPH 3alIUTe KypCOBOI'O NPOEKTa, TO OHAa MOXET OBITh BBHIHECEHA Ha
JIeMOHCTpaMoHHbIH JucT popmara Al. O6bem pazzaena 4-6 ctp.

5.3. Asmomamuueckuil ~ KOHMpOAb U  YApAGIeHUe  Nnapamempamu  3a0aHHO20
MexHoN02UYecKo2o npoyecca. B 3ToM pasziene CTyAeHT Ha OCHOBE ONHUCAHUSI TEXHOJIOTMYECKOIO
polecca 1 OCHOBHBIX KOHTYPOB yIIpaBJeHHs pa3padaTbiBaeT U OMHUCHIBACT (HYHKIHMOHAIBHYIO
cxeMmy apromaTu3auuu. [Ipu ommcaHuu cxeMmbl aBTOMAaTH3alM 0CO0O€ BHUMAHHUE CleIyeT
YIEIUTh METOIaM U TEXHUYECKUM CPEJICTBAM KOHTPOJIS [apaMeTPOB MPOIiecca UCIOIb3YEMbIM B
KypcoBoM mpoekte. [Ipeanourenusi npu BeIOOpEe TEXHUYECKUX CPEACTB U METOJIOB KOHTPOJIS
ClleyeT OTJaBaThb COBPEMEHHBIM METOJaM W CpEACTBaM, KOTOpbIE JHOO YyXKe IIHPOKO
UCIIOJIb3YIOTCSI B MUPOBOI IPAKTUKE aBTOMATU3aI[MH JAHHOI'O TEXHOJIOTUYECKOT0 ITapaMeTpa Win
SIBJISIFOTCSI IEPCIIEKTUBHBIMU B HCIIOJIB30BAHUU.

B KypcoBoM mnpoekTe HeI0OMyCTUMO HCIO0JIb30BATh YCTAPEBIINE U CHATHIE C IPOU3BOJICTBA
TEXHUUYECKHUE CPEICTBA WJIM HCIIOJIb30BaHHE KOTOPHIX B JAHHOM TEXHOJOTHYECKOM arperare
HEeOE30MaCHO C TOUKH 3PEHUS KU3HU U 3I0POBbs TEXHOJIOTHUECKOTo nepcoHana. OobveM pazzaena
5-10 crp.

Pazpaborannas ¢yHKIMOHANIbHAs CXeMa aBTOMAaTH3allMu 0053aTelbHO BBIHOCUTCS Ha
JIeMOHCTPAIMOHHBIHN JTUCT popmaTa Al B COOTBETCTBUM C IEHCTBYIOIIMME cTaHAapTamu. Kpome
TOT0, JaHHAsI CXeMa J0JKHA ObITh POAYOJIMpOBaHa: BHIHECEHA B IPUIIOKEHUE U [IPE/ICTABICHA B
JJIEKTPOHHOM BHJle. B mnpunoxeHun nomyckaercs pa3OueHue BCel CXEMbl Ha HECKOJBKO
OTJIENbHBIX JTUCTOB (popmara A4 nmm A3.

O6bem 001m1eit yacTu KypcoBoro mpoekrta 10 - 25 ctp.

6. CnenuanbHasi yacTb. B cnenmanbHON 4acTu KypcoOBOIO MPOEKTa pa3zpabaThIBaeTcs U
uccienyercs paboTa 3aJaHHOTO TEMOM OJHOTO KOHTYpa aBTOMAaTHYECKOIO YIpPaBJICHUS.
CrpykTypa crienuanbHOM 4acTH KypCOBOI'O IPOEKTa BKIIIOYAET B ce0s CleAyIoIIMe 00s13aTeIbHbIe
pas3zaensl.

6.1. O630p cyuecmeyouux cxem agmomMamuiecKko20 ynpasieHus 3a0aHHbIM napamempom
MexXHoNI02Uecko2o npoyecca. B 3ToM pasnene, UCHONb3ysl JuTepaTypHbie ucrounuku [1-20],
CTYJIEHT CaMOCTOSATEIbHO MPHHHMAET pelIeHHe O BbIOOpe Hambonee 3¢h(HEeKTUBHOrO METoaa
ABTOMATHUYECKOTO YIPABJICHUS 3aJaHHBIM TEXHOJIOTUYECKUM MTapaMETPOM.

Br160p TOTO MM HHOTO METO/IA OJKEH OBITh IOATBEPK/IEH peaTbHBIMU PE3yIbTaTaMH €T0
paboTOCIIOCOOHOCTH WIJIM OIBITOM BHEAPEHUS HAa MPOMBINUICHHBIX TPEINpHITHIX. Takxke
JIOTTYCKaeTCsl TEOpPEeTHUYeCKoe OOOCHOBAaHUE HCIOJBb30BAaHUS METOJa C IPHUBEACHUEM
HEO0OXOMMBIX MaTeMaTH4YecKux pacuetoB. O0weMm pazaena 3-7 cTp.

6.2. Paszpabomka cmpyKmypHOU cXembl KOHMYPA A8MOMAMUYECKOU ONMuMu3ayuu
ynpaenenus. B 3ToM pazjene CTyIeHT pa3pabaThIBaeT U OMUCHIBAET CTPYKTYPHYIO CXeMY KOHTYypa
ABTOMATUYECKOW ONTHMM3AIMK YIPABICHHUS C YY€TOM BBIOPAHHOTO METOJA YIpaBICHUS U
0CO0EHHOCTEH TEXHOJIOTHYECKOT0 Mpolecca.

CtpykTypHasi cxema KOHTypa pa3pabaThiBaeTcs W OINMUCHIBACTCS B TEPMUHAX U MOHSATHIX
MPUHSTHIX B TEOPUU aBTOMATHUECKOT0 YIpaBiieHus. [[71st Kaka0ro 3JeMeHTa CTPYKTYPHOM CXEMBbI
PUBOJUTCS NeperaTouHas PyHKIUS WK Apyras QyHKIHMOHAIbHAs CBA3b, IO3BOJISAIONIAs CBSI3aTh
BXOJl U BBIXOJ 3B€HA. THIOBBIE CTPYKTYPHBIE CXEMBbI JUISl Pa3IMYHBIX KOHTYPOB YIPaBICHUS
TEXHOJOTHIECKUMHU MPOLIECCAMH U MX OIMHMCaHKE MPUBEICHBI B HcToOuHMKaX [ 1-20].



Pa3paboTanHass CTpyKTypHas cXeMa IMPUBOJIUTCA B TEKCTE MOSCHUTEIHLHOW 3amucku. B
cilydae HE0OX0AMMOCTH CTPYKTYpHAsl CXeMa MOXKET ObITh BHIHECEHA HA IEMOHCTPAIIMOHHBIHN JTHCT
dopmata Al ¢ cobmroaeHrem TpeOoBaHM K oopmiieHHI0 Tpaduyeckoro marepuana. O0bem
pasnena 3-5 cTp.

6.3. Mamemamuueckas Mmooenb KOHmMypa ynpaeienus. B 3ToM pasnene CTyleHT Ha OCHOBE
SKCIIEPUMEHTANBHBIX JaHHBIX M JIMTEPAaTypHOTro o0030pa pa3pabaTbiBaeT MaTeMaTUYECKYIO
MO/J1e]Ib CHHTE3UPOBAHHOI'O KOHTYpa aBTOMAaTUYECKOTO YIPaBICHUSI.

Matemaruueckasi MOZIeNIb BKIIIOYAeT B ce0sl moydeHne Ko3(QpPUIMEHTOB JTMHUU PErPECCUU
CTaTMYECKOM  XapaKTepUCTHKU  (ANMpOKCHMAIMI0  CTaTUYECKOW  XapaKTepUCTUKU IO
OKCIIEPUMEHTAIBHBIM JAaHHBIM), HAXO0XKJICHUE ITWHAMUYECKHX CBOWCTB OOBEKTa YIpPaBICHHUS
(IIOCTOSIHHBIX BPEMEHHU U 3alla3/IbIBaHUs ), pELIEHHE YPAaBHEHUIN COCTOSIHUSA 00bEKTa (YypaBHEHHE
TEIJIONPOBOJHOCTH, ITOTOKA, MACCOTEINIOOOMEHA U T.1).

Kpome Toro, B 3TOM pazzene MpUBOIATCS YPaBHEHUS ISl YHCICHHOTO PacyeTa BHIXOIHBIX
CUTHAJIOB TUHAMHYECKHUX 3BEHBEB, BXOSIINX B CTPYKTYPHYIO CXeMy (MHTETPATOPbI, PETyISATOPbI
U T.JI.) U QITOPUTM pacyeTa BCeX BEIIUYUH CTPYKTYPHOU CXEMBI.

AnTopUTM pacueTa MPEACTaBIsSETCS B BUAE OJIOK — CXEMbl aIFOPUTMA C YU4E€TOM BCEX
TpeOoBaHUIl HpeabsaBIsieMbIX K opopmieHHuio 010k — cxeM. [lo pazpaboTaHHOMY aNrOpPUTMY
paspabartbIBaeTcCs mporpaMma JJisi pacueTa MepexoaHbIX MPOLECCOB B CHCTEME aBTOMATHIECKOM
ONTUMU3AINH YIpaBiIeHHs. TeKCT MporpamMmbl (MJIH POTPAMMHOTO MOAYJISI) pacueTa BEIHOCHTCS
B IIPUJIOKEHUE.

Jist mpoBepkr paboTOCIIOCOOHOCTH MPOTPaMMBI pacdeTa MPOU3BOIAUTCS PyYHOU pacdeT IS
7-10 utepanuii. O6wvem paznena 9-12 ctp.

6.4. Hccnedosanue nepexoOHvlX npoyeccos 6 KOHmype asmomamuyeckoeo ynpasietus. B
9TOM pa3fiefie C TMOMOIIBI0 YHCIEHHOTO SKCIEPUMEHTa HUCCIEAyeTCs BIUSHUE MapaMeTpoB
TUHAMHYECKON HACTPOMKHU CHCTEMbI aBTOMAaTUYECKOW OMTUMM3AIINH YIPABIECHUS Ha MOKa3aTelu
Ka4eCcTBO TEpPEeXOAHBIX mporeccoB. [lo pe3ymbprataM HCCIETOBaHHMI CTPOSATCS 3aBHCHMOCTH
MOKa3aTeield KadecTBa TMIpollecca YIPaBJICHUS OT JUHAMHUYECKHMX HACTPOCK CHUCTEMBI U
OMpECACIIAOTCA ONITUMAJIBHBIC ITapaMETPhI HaCTpOﬁKH. P€3y.]'IBTaTBI I/ICCJ'IGI[OBaHI/II\/JI BBIHOCATCA Ha
JIeMOHCTpaloHHbI JcT (popmata Al. OOwvem pasmena 15 — 18 crp. Ecim pesymnbTaTh
UCCIICIOBAHMS COJAEpKAT OOJNBIIOE KOJIUYECTBO MPOMEKYTOUYHBIX pPACUETHBIX TIpaduKoB
MEPEeXOJIHbIX TMPOLIECCOB M OOHMiI 00BEM pa3ziena NPEBHIIAET PEKOMEHAOBAaHHBIM, TO
JOTTYCKAeTCs BRIHECEHUE TIPOMEXKYTOUHBIX Pe3yIbTaTOB pacyeTa B OTACTHHOE MPHUIIOKEHHUE.

6.5. Paszpabomka snexmpuyeckoll cxemvl KOHmMypa ynpaeienus. B »Tom pasmene mis
BBIOPAHHOTO KOHTYpa yIpaBieHHUS TpeOyeTcsl pa3padoTaTh dJAEKTPUUECKYIO MPUHIUITHATBHYIO
CXEMy M BBIHECTH €€ Ha JEMOHCTpalMOHHBIN ymcT Gopmara Al. Kpome TOro, 35eKTprdecKyro
CXeMy TakXe ClelyeT IOMECTUTh B MNpUIOXKeHHe. B mpuiokeHuu [omyckaercss pa3OouTh
ANEKTPUUYECKYIO CXEMY Ha HECKOJbKO TUCTOB (hopmara A4 mnu AS. B mosscHUTENbHON 3amucke
yKa3aTh OCHOBHBIE XapaKTEPUCTHKHU HCIIONIb3yeMbIX TeXHUYeCKuX cpenctB. O0wem paznena 2-3
CTp.

OO6umit 06vem crienanbHol yact 31-45 crp.

7. 3ak/aouenue. B 3akmoueHnn cieayeT MpUBECTH PE3YIbTaThl pacdeTa U caeiaaTh OOmunid
BBIBOJI O PabOTe CHUCTEMbl aBTOMATUYECKOTO YIPABIICHUS B IIEJIOM U IEIECO00pa3HOCTU €&



BHE/IPCHHST Ha JAaHHOM TEXHOJIOTHYECKOM arperate. KpaTkuM pacdeToM OIpeneNnuTh
YKOHOMUYECKYIO 3P PEeKTUBHOCTH pabOTHI JaHHOU crcTeMbl. O0beM 3akimodeHus 2-4 CTp.

8. CluCOK MCMO0JIb30BAHHBIX HCTOYHHKOB.

9. lIpuio:kenus. B npuioxeHne CielyeT BEIHECTH CXeMY aBTOMATHU3AIMU U ONITUMU3AINH,
nporpaMmy (MOAYJb) pacueTa MEePeXOTHBIX TMPOIECCOB, JIEKTPUUECCKYIO MPUHITUITHAIBHYIO
cxeMy KoHTypa. [Ipu HeoOXoauMocTu B citydae OOJIBIIOrO 00ObeMa pa3zieiioB B MPHIIOKCHHE
MOTYT OBITh BBIHECEHBI MaTeMaTHUYECKash MOJENb M pacueThl 10 HEW, a TakkKe pacueT
OKOHOMHUYECKOH 3PPEKTHBHOCTH pabOThl MPEUIOKEHHOIO KOHTYpa AaBTOMATHYECKOTO
yIIpaBJICHUS.

OO0t 06BeM MOSICHUTENIBHOM 3aTUCKH (0e3 ydera npuiiokeHuit) cocrasisier 30-40 cTp.

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

1) IlosicHUTENBbHYIO 3AIHUCKY.

2) JleMOHCTpaLMOHHBIN rpaduyeckuil MaTepuai, KOTOPbIA JOKEH ObITh BBIMOJIHEHUHM Ha
mucrax Gopmata Al B COOTBETCTBHHU C TpeOOBAHUSMH CYIICCTBYIOIIMX cTaHgapToB. K 3ammuTe
KypPCOBOTO IIPOEKTa 00513aTeIbHO NMPEACTABICHUE CIEAYIONIIX IEMOHCTPALMOHHBIX JIUCTOB!

* (pyHKIIMOHAIBHOW CXEMBI aBTOMATH3AIIHH;

* rpa)MKOB PacUETHBIX IMEPEXOTHBIX IMPOIECCOB MPHU ONTHMAIHHOH HACTPOMKE CHCTEMBI
aBTOMATHUYECKOTO YIPaBJICHUS;

* IPUHLUINAIBHON 3JIEKTPUUYECKON CXeMbl KOHTYpa aBTOMAaTHUYECKOTO YIPaBJICHHUS.

JIONOJTHUTENBHO MOTYT OBITh MPE/ICTABIEHBI CIEAYIOLINE JeMOHCTPALIMOHHbIE JIMCTHI:

* CTPYKTypHasi CXeMa KOMIUIEKCAa TEXHHUYECKHUX CpEJICTB CUCTEMbI YIpaBIICHUS
TEXHOJIOTUYECKUM arperaToM.

* CTPYKTYpHAs CXeMa KOHTYpa YIPaBJICHUS TEXHOJIOTHIECKAM TTapaMeTpOM TIpoIiecca.

* MaTeMaTU4ecKasi MOJIeNIb TEXHOJIOTHYECKOTO MTPOoIIecca.

* OJIOK — cXeMa aJropuUTMa pacdeTa MEPeXOAHOrOo MPOIecca B CUCTEME aBTOMATHYECKOTO
yIIpaBIICHUSL.

3) DneKTpOHHBIA HOCUTENb (IUCK, AUCKETa), HA KOTOPOM JIOJDKHBI OBITh COOpaHHBI BCe
MaTepHajbl KypCOBOTO TIpOeKTa: pedepaT, MOSICHUTENbHAs 3alucka, JEeMOHCTpallMOHHbIE
4epTexkH, MporpaMma pacueTa MepexoHbIX MporeccoB. Juck gomkeH ObITh mojanucad. Taxke
JIOITyCKaeTcs 3arpy3ka Bcex (paiiioB mpoekTa Ha 0Opa3oBaTeNIbHbIN MopTal.

4. TOPAJOK U CPOKH BBIITIOJIHEHHUSA U SAIUTHI KYPCOBOI'O IIPOEKTA

BeimoHeHre KypcOBOTO IPOESKTA MTPOU3BOAUTCS B TPH ATaIIa.

Jran 1. I[lonyyeHune TeMbl KypcOBOIo NMPOEKTA.

Ha sTOoM sTame CTYAEHT ¢ Y4eTOM HUMEIOIMXCS MaTepuanoB (COOpPaHHBIX B TEUCHHH
IPOM3BOJICTBEHHOM MPAKTHUKE) CaMOCTOSATENbHO OMpEAEIseTcs C TEeMOW KypCOBOTO IMPOEKTa U
coryiacyet ero c¢ mnpenojasareneM. ClieayeT yuyuTbIBaTb, YTO BbIOpaHHAs TeMa B JaJbHEHIIEM
MOKET OBITh MCIOJIB30BaHa JIs Oosiee TIyOOKOH MPOpadOTKU M B JUIIJIOMHOM MpoekTe. CIIUCOK
BO3MOXXHBIX TE€M KYpPCOBOTO TMPOEKTa [UIsl Pa3IMYHBIX TEpPeesioB MeTaIypruiueckoro
IIPOM3BOJICTBA MPUBEJCH B CIEAYIOLIEM pa3Jiele METOIUYECKOTO YKa3aHHUsl.



JTan 2. BblnoJiHeHHe KYpPCOBOI0 NPOEKTA.

BoinonHenue KypcoBoro npoekTa Mpou3BOAUTCS CTYAEHTOM IO pa3fiesiaM, ONpeAeIeHHBIX
npenonaBareneM. OOBIYHO pa3fenbl BBIIOJIHEHUS KypCOBOTO IPOEKTa OMpeAestoTcs (U
COBIIAJAIOT) C pa3jeraaMu OOIIeH U CIIeIMabHON YaCTH.

Ha xoHCynbpTanusx 1mo KypcoBOMY NMPOEKTUPOBAHHUIO CTYAEHT B ()OpME KPATKOTO JOKIIAaa
IPEICTaBIsET PEe3yNbTaThl PA0OTHI IO TEKYLIEMY pa3/ielly U UCIPABIIAET IOMYIIEHHbIE OLIMOKH.

JUis cTyIeHTOB JHEBHOM (hOpMBbI 00YUEHUS Ha BBITIOIHEHUE U O(POPMIICHHE BCETO KYPCOBOTO
IIPOEKTa OTBOJUTCS 12 Henenb, IOCIE 4YEero MPOEKT CHAeTCs Ha IMPOBEPKY IMPENoaBaTelo,
KOTOPBIH OC/Ie MPOBEPKH Ha3HAYaeT CPOK 3aIUUThI (OOBIYHO B T€UEHUHU 3-5 JHEH mociie 3Toro).
KypcoBoii npoekT noikeH ObITh 3aIIMILIEH 10 Hayala CeCCUU.

Jist cTy1eHTOB 32049HOH (hOpMBI 00yUeHHS HA BBIIIOJHEHUE U 0(hOpMIICHHE BCErO KypCOBOTO
npoekta orBoautTcsa 16 Hemenb. KypcoBoil mpoekT ciaaeTcs Ha MPOBEPKY IMPENoaaBaTellio B
nepBbIX unciax ceccuu. [locie nmposepku (uepe3 1-2 qHs) Ha3HAUYAETCs CPOK 3alUThHI KypCOBOIO
npoekTa. KypcoBoil npoekT g0oiKeH ObITh 3aILUIIEH 10 OKOHUYAHUS CECCHU.

Jran 3. 3ammTa KypcoBOro npoeKra.

3aiuTa KypcoBOTo MPOEKTa MPOUCXoauT myonuuHo. B Teuenuu 10-12 MuH cTyneHT T0IKEH
Ha3BaTh TEMY MPOEKTA, KPATKO U3JIOKHUTH 11E€TIb PA0OTHI, €€ aKTyaJIbHOCTb, MOPSIIOK BHIMIOTHEHUS
u e€ pe3ynbTaThl. B ciiydae HEOOXOAMMOCTH CTYACHT JIODKEH OBITh TOTOB MPOJAEMOHCTPUPOBATH
paboTy CUCTEMBI Ha MOJIEIH WJIM XO/1 BHITIOJIHEHHS pacyeTa 1o MporpaMme.

CpOKH BBIITOJIHEHUS ITAMOB MPOESKTA JIJISl CTYACHTOB Pa3InIHBIX (OpM 00yUICHHS YKa3aHEI B

Tabu. 1.
Tabmuna 1
CpoKu BBITIOTHEHUS TAOB MPOEKTa I CTYIEHTOB Pa3IUYHbIX (HOpM 00ydeHHUS
27.03.04 27.03.04
DTan BBINOJTHEHUS
Oo4HOE O0Oy4eHHE 3a04HO€ 00yueHue
1. IToxyuenune TeMbl (eBpaiib, 8 cemecTp SITHBaphb, 5 Kypc
KYpPCOBOTO MPOEKTA
2. Beimonuenue u (dbeBpanb — mait, 8 SIHBApb-anpelib, 5 Kypc

oopmiteHHE KypCOBOTO | CEMECTp

IIPOEKTa
3. 3ammTa KypcoBoro Maii, 8 cemecTp sHBapk, 11 cemectp
IIPOEKTa amnpens, 5 Kype

5. CIIUCOK PEKOMEHAYEMBIX TEM KYPCOBOI'O ITPOEKTA

ArjioMepanoHHOe IPOU3BOICTBO
1. ABTOMaTH3aIus TEXHOJIOTHYECKOTO MpoIiecca B MOATOTOBUTEIILHOM OTAEIECHUH.
Crer.yacts. OnNTHUMH3ALKUS YIIPABIEHUS MPOLECCOM JPOOJIEHUS MaTepUalIOB C IO
JOCTH>KEHHS] MAaKCUMAaJIbHO BO3MOYKHOM MPOU3BOIUTEILHOCTH.
2. ABTomaTu3alMs TEXHOJOTMUYECKOro Ipoliecca CrieKaHus arjomepara B ycioBusx OAO
«MMK».



Crneu.yactb. ABTOMaTH3allUsl IIpoliecca PEryJWPOBAHUS CKOPOCTH arjojieHTHl IO
3aKOHUEHHOCTHU IIPOLECCa CIIEKAHMSL.

Crneun.yacts. Ontumusanus yIpaBlI€HHsS IPOLECCOM YBIAKHEHUS LIUXTHl C LEJBIO
o0ecrnieueHnss MaKCUMaJIbHOM MPOU3BOIUTEIBHOCTH arJIOMAaIlKH.

Crneun.gacts. OnTuMM3aIys ynpaBieHUsl MPOLECCOM J103UPOBAHUS TOILIMBA B LIUXTY C
1EeJbI0 00eCcTIeueHUsI MaKCUMAIbHON CKOPOCTH CIIEKAHUS arJIOMIUXTHI.

Crnen.yacte. OntuMuzanus mporecca 100aBKU yriepoaa B arjomUXTy C LEJbIo
JOCTHKEHHUSI MAaKCUMAJIbHO BO3MOKHOM MTPOYHOCTH arjOIIUXThI.

Kokcoxumuyeckoe mpon3BoicTBO
3. ABTOMaTH3aNMs TEIIOBOTO M TEXHOJIOTHYECKOTO PEKUMa KOKCOBOM OaTtapen B yCIOBUSAX
OAO «MMKp.

Crer.uactb. Pa3paboTarh aBTOMAaTH3MPOBAHHYIO CHUCTEMY KOHTPOJS W YIPABICHUS
TETUIOBBIM PEKHMOM KaMep KOKCOBOU Oarapenu.

4. ABromaru3anMs TEXHOJIIOTMYECKOTO peXuMa paboThl OEH30JBHOTO  OTIEIICHUS
KOKCO-XMUMHUYeCcKoro nmpou3BojactBa OAO «MMK».

Crnen.gacts. OnTtuMu3anusi mpolecca BbIICTICHUS O€H30JIa C IENbI0  JOCTHUKCHUS
MaKCHMaJIbHO BO3MO>KHOTO BbIX0/1a OeH3011a.

5. ABTOMaTruzanusg TEXHOJIOTMYECKOrO IIpolecca YriaenoArOTOBUTEIBLHOIO OTIEICHUS
KOKCO-XMMHUYECKOT0 Mpon3BoicTBa B yciaoBusx OAO «MMK».
Crerr.uacts. OnTuMu3anus npoiecca ApooJIeHUsI KAMEHHOTO YIS € LETbI0 00ecredeHust
MaKCHMaJIbHO BO3MOKHOM IPOU3BOAUTEIBLHOCTU APOOUIBHON YCTAaHOBKHU.
JlomeHHO€E MPON3BOACTBO
6. ABTOMaTu3alys TEIUIOBOTO M TEXHOJOTMYECKOro pexxuma nomeHHon meun Nel0 OAO
«MMK».

Crnen.gactb. ABTOMAaTHYECKUN KOHTPOJIb M YIPABJICHUE IIMXTONOAAYEN M 3arpy3Kou
IIMXTHI C UCTIOJIb30BAHUEM CUCTEMBI OECKOHYCHOM 3arpy3KHu.

Crnen.gacts. OnTuMu3anus mpouecca Mmojadd MPUPOJHOIO raza B JOMEHHYIO I€Yb C
LEJIbI0 YMEHBIIEHHSI pacxo/a KOKca.

Crnen.gacts. OnTUMHU3anMs COOTHOLIEHHUS! PACXOJI0B MPUPOJHOIO raza U TEXHUYECKOTO
KHCJIOpO/1a C LIETIbI0 00€CIIeYeHHsI MAKCUMAaJIbHO BO3MOYKHOM MTPOU3BOIUTEIbHOCTH JOMEHHOMN
HEYH.

7. ABTOMaTH3alMs TEIJIOBOTO PEKHMMa BO31yXOHArpeBaTelsd JIOMEHHOW €YU B YCIOBHSX
OAO «MMKp.

Crnen.gacts. OnruMu3anus TEIUIOBOTO pEXUMa BO3JyXOHArpeBareiss ¢  LEJbI0
o0ecneyeHrs MaKCUMaJIbHO BO3MOXHOW aKKYMYJISIIMU TEIUIa 3a MEPHOJ] HarpeBa.

Crnen.gacts. OnTuUMH3aUs YOpaBJIE€HUS TMPOIECCOM CKUTaHHUS TOIUIMBA B MEPUOJ]
HarpeBa C LEJbI0 JIOCTH)KEHUS MAaKCHMaJIbHO BO3MOXXKHOW CKOPOCTHM HarpeBa Kyrojia J0
3a/IaHHOU TEMITepaTyphl.

KucnoponHo-koHBepTepHOe NPOU3BOACTBO CTATH
8. ABTOmMaTH3aIus TEIUIOBOTO U TEXHOJIOIMUECKOTO PEKHMMA BBIIUIABKU CTAIH B YCIOBHAX
KKII OAO «MMKy.

Crer.uactb.  YmpaBieHHE IpoleccoM, oOecrneyuBarolee MNpeAoTBpalleHue |
HeJOMYIeHNe BRIOPOCOB pacIuiaBa U IJIaka U3 KOHBEPTEPA.

Crneu.yacts. IlporHosupoBaHMe TEKyILIEro COJEp)KaHUS yriepola B Ipolecce
KOHBEPTEPHOM IJIaBKH ( 110 aHAU3Y OTXOIAIMIMX KOHBEPTEPHBIX Ta30B).



Crnen.yacte. Pa3pabotaTe cucTteMy HENpPEpHIBHOIO  Pacue€THOTO  ONpeAeNieHUs
TEMIIepaTyphl CTAIU B MPOIECCE KOHBEPTEPHOU IJIABKH.
IIpou3BOACTBO CTAM B JIEKTPOAYTOBbIX MeYax
9. ABTOMaTH3a1Ms TEXHOJIOTMYECKOTro npouecca BoituiaBku cranu B JICII nepemenHoro Toka
B ycioBusix OAO «MMKy.

Crnen.yacte. Ontumuzanus sHepretudeckoro pexkuma JICII ¢ menpro J10CTHXKEHUS
MaKCUMaJIbHOW MPOU3BOJUTEIBHOCTH M1E€YH.

Crnen.yact. OnTUMHU3AIMS SHEPIETUYECKOTO PEKUMA IIEKTPOAYTOBOM IIJIABKHU C LEJIbIO
JOCTH>KEHHUS] MUHUMAJIBHOTO YJIEJIbHOTO Pacxoja 3JIEKTPUUECKONW SHEPTHUH.

Crerr.uacts. Ontumusanust sHeprerudeckoro pexuma J(CII-180 ¢ nenbro JOCTHKEHUS
MUHUMAJIBHON CE0ECTOMMOCTH BBITUIABIIIEMON CTAIH.

Crneun.yactb. ABTOMaTHYecKoe ympasieHue TerioBbiM pexumom JCII-180 ¢
UCIIOJIb30BaHNEM MH(POPMAITUU O KOCBEHHOM METOJIC pacyeTa TeKYIICH TeMITepaTyphl KU IKON
CTaJIH.

JdoBoaka cTaiu B YCTAHOBKAX BHENEYHO 00padoTKu
10. ABTomaTu3anus TEIJIOBOTO U TEXHOJOTMYECKOTIO PEKHMMA B arperare JOBOJKHU CTaJU
(AJC) B ycnosusax KKI[ OAO «MMK».

Crneun.gactb. ABTOMaTH3alUsl IpoLecca J03UPOBaHMUS M IOJAYM IIJIAKOOOpPa3yroLIuX,
JIETUPYIOLIUX ¥ PACKUCIISIFOIINX MaTEpUAJIOB.

11. ABTOomMaTH3anusi TEXHOJIOTMYECKOTO pPEXUMa JOBOJKHM CTAJIM B arperare MeYb-KOBII
(AIIK) B ycinoBusix KKI[ OAO «MMKhy.

Crnen.4yactb. ABTOMAaTU3UPOBAHHOE YIIPABJICHUE TEIUIOBBIM PEKMMOM HarpeBa Metajiia ¢
MCIIOJIb30BAHUEM CUCTEMBI HEMTPEPBIBHOTO TEKYIIEr0 KOHTPOJIA TEMIIEPATyphl METaIIA.

Crnen.yacte. OnTUMH3aLUsA HHEPreTUYECKOrO0 pPEeXHMa JIOBOAKU CTalIM C LENbIO
obecrnieueHnss MakCUManbHOU npousBoauTenbHOCTH ATIK.

12. ABTomaTu3anus TEXHOJOTHYECKOIO pPEKMMa Ipollecca BaKyyMUPOBaHUS CTalId B
YCTaHOBKE MOPIIMOHHOTO BAKYYMHUPOBAHUS.

Crner.yactb. ABTOMAaTHYECKOE  YIpaBJIEHHUE  TMPOIECCOM  BaKyyMHUPOBaHUS  C
MCIIOJIb30BaHUEM UH(POPMAIIUU O TEKYIIEM COJEPKaHUH Ta30B B METAILIE.

13. ABTomaTu3anus TEXHOJOTUYECKOTO DPEXKHMMa IMpollecca BaKyyMHUPOBAHUs CTad B
yctaHoBke HupkyiasiunonHoro tuna B SCIL OAO «MMKy.

Crnen.gacts. OnTuMH3anus yrnpaBiIeHUs PAacXoJ0M TPAaHCIOPTUPYIOLIETO raza (aproHa)
C LENbI0 JOCTHKEHHSI MaKCUMAaJIbHOM TPOU3BOAUTENILHOCTH YCTAHOBKH.

Crnen.gacts. Pa3zpaboTaTh aBTOMaTHU3MPOBAHHYIO CHUCTEMY OIpENEICHUS OKOHYAHUS
polecca BAKYyMUPOBaHUS MPU TOCTUKEHUU 3a/IaHHOTO COJIep KaHUs yTriiepoia B MeTauie (1o
AQHAJIN3Y OTXOJAIIUX Ia3oB).

Pa3ziuBka craaun na MHJI3
14. ABTOMaTH3aIMs TEXHOJIOTHYECKOTO MPOIECCa PA3IMBKH CTAIIN HA CIISIOOBBIE 3aTOTOBKH B
ycnoBusix KKI[ OAO «MMKy.

Crner.uactb. ABTOMaTHYECKOE PETryJIUPOBAaHUE YPOBHEM MeTauia B IPOMEKYTOUHOM
KOBILI€ U KPUCTAJUIU3aTOPE.

Crnern.yacte. ABTOMaTHU3MpPOBaHHAs CHCTEMa YIPABIEHUS CKOPOCTHIO PAa3jIMBKU B
3aBUCUMOCTH OT TEMIIEPAaTypbl CTAIM B MPOMEXKYTOYHOM KOBIIE M MapKu pasjinBacMou
(Hampumep, TpaHCHOPMATOPHOM) CTaIIH.

15. ABTOMaTH3aIUs TEXHOJOTMYECKOTO MPOIECCa PAa3IMBKU CTAJIU HAa COPTOBBIE 3aTOTOBKHU B
ycnoBuax ICIIL OAO «MMK».



Crnen.yacte. ABTOMaTH3alusa TIpolecca oxJjaxiaeHus wmetauia B 3BO ¢ uenbro
JIOCTH>KEHHS] PABHOMEPHOT'O OXJIAXACHUS 3arOTOBKH.
IIpoxaTHOe NPOU3BOACTBO
16. ABToMaTH3a1us TEIIOBOIO PEKMMa METOAMUECKUX eueil B ycioBusax craHa 2500 OAO
«MMK».

Crnen.yacts. OnTuMu3alusg YOpaBIEHUS MPOLECCOM CHKUTAaHUS TOIUIMBA C IIEJBIO
JOCTHKEHUSI MAaKCUMAJIbHO BO3MOKHOM CKOPOCTH HarpeBa MeTasuia.

Crnen.yacte. Pa3pa®oTarh aBTOMAaTHYECKyI) CHUCTEMY OIpelIeieHHs  TEKYILEro
TEMIEPATYPHOTO COCTOSIHUS HAarpeBaeéMoro MeTajla Ha BBIXOJE M3 IMEYH C LENbI0
CTaOUIU3alMy TeMITepaTyphl packaTa CIsi00BBIX 3arOTOBOK.

17. ABTomaru3anys TEIJIOBOIO peXMMa MpU HarpeBe MeTtaa B nedax craHa 2000 OAO
«MMK».

Crneu.gacts. OnTuMu3anus ynpapieHuUs IPOLECCOM CKUTaHMsI TOIUIMBA B 30HAX HarpeBa
C 1IeJIbI0 MUHUMU3AIIUY 3aTpaT TOIUIMBA HA HATrPEB.

Cren.gactb. ABTOMaTH4ecKasi CUCTEMA ITPOTHO3UPOBAHUS U KOPPEKLIMHU OOIIIEro BpeMEHU
HarpeBa Kax/a0i moJaBaeMoii 3ar0TOBKH.

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

Crner.uactb. ABTOMAaTHuYeCKass CHUCTEMa KOPPEKIIMH TEIUIOBOIO pEeXHMa I€Yd MpHU
M3MEHEHUU TEKYIIEH MPOU3BOIUTEILHOCTH CTaHA.

19. ABTOoMaru3anus TEMJIOBOIO PEXKKUMa CBETIOr0 OTKMra MeTajlla B Iedax KOJIIMaKOBOIO
tuna juctonpokatHoro mexa JIII-5 OAO «MMKy.

Crnern.yactb. ABTOMaTHYECKass CHUCTEMa pPEryJUpPOBaHUS TEMIEPATyphl OTKUTAEMOI0
MeTajlla ¢ y4eTOM JUHAMUKH KOJIMTAKOBOM U CTEHJIOBOM TepMorap.

20. ABromaruzals TEIJIOBOTO pexrma B 30HaxX HarpeBa OammenHoi meun ATHIL mexa
nokpbITHii OAO «MMK».

Crnen.gactb. ABTOMaTU3UpOBaHHAs CUCTEMA BKJIFOUEHHUS TOPEIIOK C LENbI0 CTa0MIIN3aluH
TEMIEpaTypbl TOJOCHl Ha BBIXOJE W3 YydacTKa HarpeBa M OOECleueHuss COXPaHHOCTH
paAualMOHHBIX TPYO.

ConyTcTBYyHOIIIHE MPOU3BOACTBA
21. ABromaru3aius TEeII0OBOro pexxuma naporeseparopa (koraa) TOL OAO «MMKx.

Crnern.yactb. ABTOMAaTU3UpOBaHHAas CHUCTEMA KOPPEKUMU  TEIUIOBOIO  peXuMa
naporeHepaTopa npu U3MEHEHUH KOJIMYEeCTBA BEIPa0aThIBAEMO 3JIEKTPOIHEPTUH.

22. ABTOMaTH3alUs TEIIOBOIO PEXUMa PACHBUIMTENLHOIO CYIIWJIA JJIsi MPUTOTOBIICHUS
IPaHyJIMPOBAHHBIX NUIAKOOOPA3YIOIINX CMECEH.

Crnen.gactb. ABTOMaTH3allusl TEMIEPATYpPHOTO pEXKMMa U YIpPaBIEHUE MPOLECCOM
CKMTaHUs TOILJIMBA JIJISl TIOJYy4YEHHS 33JaHHOT0 KayecTBa CMECH.

23. ABToMaTH3a1Msl TEMJIOBOTO PEXKUMA TTeUEH SISl CYIIKU M OT)KHUTa U3JIETH OTHEYTTOPHOTO
npouszBoacTBa OAO «MMKp.

Crner.yacte. ABTOMAaTH3allds TEIJIOBOIO peXUMa IMeYeld C UEeIbl0 JIOCTUKEHUS
TpeOyeMoro KauecTBa OTHEYMOPHBIX U3JICITHA.



