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1 llesin ocBOEHUST TUCIUILIHHBI

HGHHMI/I OCBOCHHSA AUCHUIIIINHBI ((ABTOMaTI/I3aI_II/ISI TCXHOJIOTHYCCKHUX IIPOHCCCOB U

MIPOM3BOICTBY SIBIISIOTCS

— pa3BUTHC HABBIKOB YyYacTHS B COCTaBJICHHUM AHAIUTHUYECKUX OO030pOB W HAy4YHO-
TEXHHYECKMX OTYETOB [0 pEe3yJbTaTaM BBIOJHEHHONH pabOThl, B MOATOTOBKE
myOIMKaui 1Mo pe3ysibTaraM HCCIeAOBaHUN M pa3paboTOK B OOJIACTH aBTOMAaTHU3aIllUU
TEXHOJIOIMYECKUX MPOIIECCOB U MPOU3BOJICTB;

— PAa3BUTHUC HABLIKOB OCYHICCTBJICHUA 060pa " aHaJIM3a UCXOAHBIX NAHHBIX JIS pacdycTa u
MMPOCKTUPOBAHUA CUCTEM U CPCACTB aBTOMATU3AlIUU U praBJICHI/Iﬂ;

— pa3BHTHE HABBIKOB IO MPOU3BEICHUS PACUCTOB U MPOCKTUPOBAHKS OTACILHBIX OJIOKOB U
YCTPOMCTB CHUCTEM aBTOMATH3AIMU U YIPABJICHHS M IO BBIOOPY CTAHAAPTHBIX CPEICTB
dBTOMAaTHKU, I/I3MepI/ITeHBHOI>'I Y BBIYUCIHUTEIBHON TEXHUKU IJId IPOCKTUPOBAHUA CUCTEM
ABTOMATH3AIIMU U YIIPABJICHUS B COOTBETCTBUH C TEXHUYCCKUM 33JaHUEM;

— pa3BUTHE HABBIKOB 10 Pa3pabOTKe MPOSKTHOW TOKYMEHTAIMN B 00JIACTH aBTOMATH3AIHH
TCXHOJOTHUYCCKUX IIPOLCCCOB MW IMPOU3BOJACTB B COOTBETCTBUM C HUMCIOIIUMUCA
CTaH/JapTaMH U TEXHUYECKHUMHU YCIOBUAMH.

I[JI?I JOCTMKCHHUSA TITOCTAaBJICHHBIX ueﬂeﬁ B AJUCLUIININHE «ABTOMaTI/I?;aHI/I?I TEXHOJIOTHUYCCKUX

MPOIIECCOB M MPOM3BOCTBY PEIIAIOTCS 3a/1a4H:

— H3Y4YCHHC TEXHOJIOTUYCCKUX OCO6CHHOCTCI>1 aBTOMaTHU3alnu B Pa3IMIHBIX nepeaciax
MCTAJUTYPIUYCCKOI'0 U IMMPOMBIIIJICHHOTO HpOI/I3BOI[CTBa;

— MOJyYeHHE MPAKTUYECKUX HABBIKOB B pa3paboTKe M aHaimu3a paboThl (QYHKIIMOHAIBHBIX CXEM
ABTOMATHYECKOT'O YIPABJICHHS TEXHOJIOTHUECKMMH MPOIECCaM U MPOU3BOICTBAMH;

— yMEHHE COCTaBIIATh JIOTHYECKH OOOCHOBAHHBIC B3aWMOCBS3aHHBIC AJITOPUTMBI YIIPABICHHUS
TEXHOJOTMYECKUMH TPOLECCaMH € apryMEHTHPOBAHHBIM  KCIIOJIb30BAHUEM HEOOXOAUMBIX
CBOOOJTHO TIPOTPAMMHUPYEMBIX TEXHUYECKHUX CPEIICTB KOHTPOJIS U YIPABJICHHUS;

— YMCTb CHUHTC3HUPOBATH CHCTCMbI 3KCTPEMAJIBLHOI'0 ONTUMAJIBHOI'O YIPABJICHUA C 000CHOBaHHBIM
BBIOOPOM KPUTEPHH OIICHKH d(PPEKTHBHOTO ONTHMATBHOTO YIIPABICHHUS.

2 MecTo IMCHUIUIMHBI B CTPYKType 00pa3oBaTe/ibHOW NPOrpaMMbl NOATOTOBKH
O0axajaBpa

Jucuunnmuna b1.B./IB.02.01 «ABTOoMaTu3anus TEXHOJIOTMUECKUX MPOIECCOB M MPOU3BOACTBY
BXOJUT B BapHaTUBHYIO 4acTh Osoka 1 aucrumiud OOII no HampaBiIeHUIO NOArOTOBKU OakalaBpOB
27.03.04 — YrpaiieHue B TEXHUYECKUX CUCTeMaX, Npodmiib — CUCTEMBI U Cpe/ICTBAa aBTOMATHU3ALIUU
TEXHOJIOTHYECKUX MPOLECCOB (AMCLUUIUIMHA 1O BbIOOpY). JucuunianHa u3y4daercs B CEIbMOM H
BOCBMOM CEMECTpax.

W3yuenne AaHHOW JUCUMIUIMHBI Oa3UPYyETCs Ha CIEAYIOIIMX OCBOCHHBIX TUCIMITIIMHAX:
— BI1.B.15 «Teopust aBTOMaTH4€CKOro yIpaBICHUS»;
— b1.B.06 «Texnuueckue usmMepeHus: 1 mpuoopbI»;
— b1.B.08 «Texnuueckue cpeacTra aBTOMaTU3ALNUM U YIIPABJICHUS;
— b1.B.05 «IIpoekTupoBaHyie aBTOMaTU3UPOBAHHBIX CUCTEMY;
— BI1.B.JIB.1 «Cuctempl aBTOMaTU3AIMH W yIIPaBIECHUS»/ «ABTOMAaTU3UPOBAHHOE YIIpaBJICHUE B
TEXHUUYECKUX CHCTEMaX;
— Bb1.B.ZIB.05.01 «HTerpupoBaHHbIE CUCTEMBI IPOSKTUPOBAHUS U YIIPABIECHUSN»/ «AnnapaTHOE
U IpOrpaMMHO€E 00€eCIiedeHHE OTKPBITHIX HHTETPUPOBAHHBIX CUCTEM»;
— b1.b.18 «Kommekchbl TexHuueckux cpeacts B CAVY».
[lepen HayamoM M3y4eHHUs TUCLHUIUIMHBI CTYACHT JIOJKEH 00J1a/laTh CIEAYIOUIMMU 3HAHUSMHU
YMECHMSMH U HaBBIKAMU:
3HATh:



METO/IBI OTIPEICTICHUS MapaMeTPOB MAaTEMATUYECKON MOIeH 00BEKTa MO AKCIEPUMEHTATBHOM
MepexoIHON PYHKINU ¢ IPUMEHEHUEM MaTeMaTUYECKUX MPOTPAMMHBIX MTaKETOB,;
OCOOEHHOCTH MCIIOJIb30BaHMSI CTAHIAAPTHBIX INPOrPaMMHBIX IAKETOB IPU CO3/IaHUU MOJENeH
Pa3JINYHBIX TUIIOB;

OCHOBHBIC CTPYKTYpBI, TPUHIUIBI THIH3AINHA, YHUPUKANHUUA, [OCTPOCHHS MPOrPaMMHO-
TEXHUYECKUX KOMILJIEKCOB;

YCTPOMCTBO OCHOBHBIX THUIIOB TEXHUYECKUX CPEACTB aBTOMATU3ALUU U YIIPABJICHUSA, METObI U
CHocoObI MOTy4YeHUsT HHPOPMAIUHU O TapaMeTpax yrpaBisieMoro 00beKTa;

METO/Ibl IPOEKTUPOBAHUS U pacuéTa OTAENIbHBIX OJIOKOB U YCTPONCTB CUCTEM aBTOMATHU3ALNH.
crocoObl cOopa M aHainM3a MCXOAHBIX JAHHBIX U1 pacyeTa W MPOEKTUPOBAHMS CHUCTEM H
CPEICTB aBTOMATHU3ALlUU U YIIPABIICHHUS,

MOPSIOK BBIMOJHEHUS TPOEKTHBIX padoT;

MPUHIUITBI ABTOMATH3ALIMU TPOCKTHBIX PadoT;

CTaHJapTHbBIE CPEICTBA ABTOMATUKU, U3MEPUTEIIbHON U BBIYUCIUTEIbHON TEXHUKU;

nepeyeHb roCyJapCTBEHHBIX U OTPACiIEBbIX CTAHAAPTOB JUIsl pa3padboTku npoekra nmo ACY TII;
OPUHILIMIIBI TIPUMEHEHUS TOCYIapCTBEHHBIX M OTPACIEBBIX CTAHIAPTOB UIS pa3pabOTKH
IIPOEKTA,;

XapaKTEPUCTUKU MMPOEKTHON JOKYMEHTALINH;

GYHKIMM HW  CTPYKTYPY COBPEMEHHBIX MHTETPUPOBAHHBIX CHUCTEM MPOCKTUPOBAHUSA U
YIPABJICHMUS,

anmapaTHbIe ¥ MPOTPAMMHBIE CPEACTBA CUCTEM yrpaBiieHus Ha 6a3e TunoBsix [1TK;
MPOrpaMMHO-TEXHUYECKHE  CPEACTBAa  JUIsl  IOCTPOEHUSI  MHTEIPUPOBAHHBIX  CUCTEM
MPOEKTUPOBAHUS U YIIPABIICHUS;

oOmiee HampaBieHHE HAyYHOW pabOThl MPU MOATOTOBKE PACIIMPEHHBIX aHATUTHUYECKUX
0030pOB;

CTaHAapThl U TpeOOBaHMS K HAYYHO-TEXHUYECKUM OTYETaM IO Pe3y/lbTaTaM BBITOJHEHHOM
paboTHI;

HOPSI0K PadOThI MPU MOATOTOBKE HAYYHO-HUCCIIE0BATEIBCKOTO OTUETA,;

YMeTh:

peann3oBaTh CTPYKTYpPY M HapaMeTpbl MaTeMaTH4ecKOW MOoAeNnu O0O0beKTa, MaTeMaTHYecKue
MOJCJIA BO3MYILAIOIIMX BO3ACHCTBUN, MOJENb CHUCTEMBI YIPABICHUS C NPUMEHEHUEM
MaTeMaTUYeCKUX MPOrPaMMHBIX ITAKETOB,;

BbIOMpaTh CTaHAAPTHBIE CPEACTBA M3MEPUTENBbHOM U BBIYMCIUTENIBHON TEXHUKH C LEJbIO
MPOEKTUPOBAHUS CUCTEM aBTOMATUUYECKOT'0 YIIPaBJICHHUS,

COTJIaCOBBIBAaTh Pa0OTy YCTPOWCTB M3MEPUTEIHHOM W BBIYHCIUTEIBHON TEXHUKH IS
BBIOpaHHOM KOH(UTYpAIIH CUCTEMBI aBTOMATHYECKOTO YIIPABJICHHUS,

BBIIIOJIHATh MPOEKTHUPOBAHUE CHUCTEM YIPABICHHS HA OCHOBE THUIOBBIX IIPOrPAMMHO-
TEXHUUYECKUX KOMIUIEKCOB;

OCYIIECTBIISATh COOp M aHaJIN3 MCXOIHBIX JNAHHBIX JJIs NMPOECKTHUPOBAHUS CUCTEM M CPEICTB
aBTOMATHU3AIlMU U YIIPaBJICHUS;

BBIOMpATh TEXHUYECKHE CPEACTBA JUUISl CXEM aBTOMAaTH3allid B COOTBETCTBUU C TEXHUYECKUM
3a/laHHEeM,;

OTpeAeNuTh HEOOXOAUMBIN MepedeHb CTaHIAApTOB M TEXHUYECKHX YCIOBUHN AJs pa3pabOTKH
MPOEKTA,;

NPUMEHUTh HMMEIOLIMECs CTaHAapThl U TEXHUYECKHUE YCIIOBUS IMpPH pa3padOTKe MpPOEKTHOU
JIOKYMEHTAIUU;

pa3palaThiBaTh TEKCTOBYIO M TIpadHUuecKkyl0 YacTH TMPOEKTOB IO aBTOMAaTU3allid B
cootBeTcTBUM ¢ TpeboBanusiMu ECK/] u cucrembr MenemxmenTa kauectsa (CMK);

COCTAaBJISITh ~ CTPYKTypHBIE, (YHKIIMOHAJIBHBIE W TMPUHIUIHAAIBHBIE CXEMBl  CHUCTEM
aBTOMATHU3AIMH U YIIPABJICHUS B COOTBETCTBUU C TEXHUUECKUM 3a/IaHHUEM,;



- paboTaTh €O CHEMUATH3UPOBAHHBIM MPOTPAMMHBIM  OOECHEUYCHHSIM POCKTHPOBAHUS
WHTETPUPOBAHHBIX CHUCTEM, TPOEKTHPOBATh amnmapaTrHoe oOecleuyeHne MHOTOYPOBHEBOMH
WHTETPUPOBAHHON CUCTEMBI,

- TPOEKTHPOBATH YIPABIISIIOLINE AT OPUTMBI,

—  HCIOJIb30BaTh HHCTPYMEHTAIbHBIC IPOrPAMMHBIE CPEJICTBA U CTAHJIAPTHBIC MAKETHI MPUKIIATHBIX
MPOrpaMM JIJIsl peIIeHHs MTPAKTUYECKUX 3a/1ad B Ipolecce pa3paboTKH U DKCIUTyaTal[ii CUCTEM
yIpaBIICHHUS;

- HCHOJIb30BaTh MH(OPMAIIMOHHBIE PECYpPCHI I MPUOOPETCHHMS HOBBIX 3HAHWW M YMEHUU B
o0acTu aBTOMATH3AIUH TEXHOJIOTHIECKHIX MPOIECCOB;

- TPUMEHATH METOJUKY IOATOTOBKM HAYYHO-HUCCIEAOBATEIIbCKOTO OTYeTa IO pe3yjbTaTaM
HCCIICIOBAHMI;

BJIAJIETh:

— HaBbIKAMU CO3/IaHMSI MATEeMaTUYECKUX MOJIENIeH MPOLIECCOB M OOBEKTOB aBTOMATH3AllMU U
YIPaBJICHHS C UCIIOJIb30BAHUEM CTaHAAPTHBIX MPOTPAMMHBIX CPE/ICTB;

— HaBbIKAMU TIOJIYYCHHS CTAaTHYECKUX M JUHAMHUYECKUX XapaKTEPUCTUK IapaMeTpoB
CTPYKTYPHBIX OJIOKOB 1 0OBEKTOB yIIPaBJICHHUS,

-~ YMEHHEM pPacCUUTHIBATh apaMeTPbl HACTPOUKH aBTOMATHYECKUX PETYJIsTOPOB;

— MPaKTUYECKUMH HaBBIKAMU MOHTA)Ka M HAJIA)KUBAHMS CUCTEM aBTOMAaTUYECKOTO YIIPaBICHUS

- HaBbIKaMH cOOpa W aHaJM3a HCXOJHBIX JAHHBIX JIs 3(PQPEKTUBHOTO pEIICHUS 331a4 I10
MIPOEKTUPOBAHUIO CUCTEM M CPEACTB aBTOMATH3aIlMHU U YIIPABIICHUSA;

— HaBbIKaMHU MMPOEKTUPOBAHUS JOKAIBHBIX KOHTYPOB YIIPABJICHHUS,

— HaBBIKaMHU HCIIOJIb30BAHMS THIIOBBIX IPOSKTHBIX PEIICHUH;

— HaBbIKaMHU pa3pabOTKHU CHUCTEM aBTOMAaTH3AIlMU U YIPABJICHUSI B COOTBETCTBUHU C TEXHHUUYECKUM
3aJJaHHEM,

- crnoco0amMu UCIOJIb30BAHUS CTAHAPTOB U TEXHUYECKUX YCIOBUH;

— HaBbIKaMH pa3pabOTKU TPOEKTHOM JOKYMEHTAlMM B COOTBETCTBUU C HMEIOIIMMHUCS
CTaHJapTaMHU U TEXHUYECKUMH YCIOBHUSIMU;

- METOJaMH U CpeJICTBaMHU pPa3pabOTKu U OPOPMIICHHUS TEXHUUIECKON TOKYMEHTAIIUY,

- HaBbIKAMH pabOThl C COBPEMEHHBIMH aNMapaTHIMA U TMPOTPAMMHBIMH  CPEICTBAMHU
MIPOEKTUPOBAHUS CUCTEM YIIPABIICHUS;

— HaBbIKaMHU TMOATOTOBKM TMPOEKTa TEXHUYECKOTO OOECIICUeHHUsi CHCTEM YIpaBlIeHUs Ha Oaze
tunoBbIX [1TK;

— HaBbIKAMHU TPOCKTUPOBAHMS, pa3paOdOTKH, MPOTPAMMHUPOBAHUS M HAJAJKH DJIEMEHTOB
WHTETPUPOBAHHON CUCTEMBI YIIPaBJIEHUS IPOU3BOIACTBOM,;

— HaBbIKaMHU MOJTOTOBKH aHAIMTHYECKUX 0030POB 10 PaCIIMPEHHON TeMaTHUKe U (OPMUPOBAHUU
OCHOBHBIX 3a/lad MCCIIEJIOBAHUS, OIPEICICHHUS] CTPYKTYpbl HAy4YHO-HUCCIEAOBATEIbCKOTO
OTYEeTa,

3HaHusl (YMEHHs, HABbIKM), TOJYYEHHbIE MPU U3YYEHUU JaHHOM JAUCHUIUIMHBI OYyAyT
HEOOXOAUMBI JUIsl U3YYCHHSI CIEeTYIOIUX JUCIUIUINH:
— B2.B.04(I1) «IIpousBoacTBeHHAs — MPEAUIIOMHAS MPAKTHKAY;
— b3.5.02 «IloaroToBka K 3alIUTe U 3alUTa BHITYCKHOW KBAJIM(UKAIIMOHHON pabOThI».

3 Komnerenuuu o0y4aromerocsi, (popmMupyemblie B pe3y/ibTaTe 0CBOCHHS JMCIUILIMHDBI, K
IUIAHMpYeMble pe3yJabTaThl 00y4eHus:

B pesynpraTte OCBOEHMSA AMCLMIUIMHBI «ABTOMAaTH3alUsl TEXHOJOTMYECKUX IIPOLECCOB U
IIPOM3BOJICTBY» 00yJaroIuiics JOJKeH 00J1aaTh CIeIyI0IMMHA KOMIIETEHIUSIMU:

CrpykTypHBIT
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETCHIIMH

TOTOBHOCTBIO Y4aCTBOBAaTh B COCTABJICHUU aHAIUTHYECKUX 0030pOB U HAYYHO-TEXHHUUYECKUX OTYETOB
10 pe3yJIbTaTaM BBHIIIOJHEHHOH paboThl, B MOATOTOBKE MYOIUKAIMI 110 pe3yabTaTaM UCCIEIOBAaHUH U
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CTpyKTypHBIii

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMITETCHIINH
paspaborok (ITK-3)
3Hath — oOmue HampaBiIeHUS U IETH MPOBOJMMON HAayqHOH pabOTHI MPH MOATOTOBKU
paCIIMPEHHBIX U YIIIyOIeHHBIX aHATMTUYIECKUX 0030POB;
— CcTagAapThl U TpeOOBaHMS K M3JIOKEHUIO PpE3yJbTaToOB IPOBEICHHOM
UCCIIEIOBATEIbCKON PabOTHI;
— TMOPSOK M TIOCIEeIOBAaTEIbHOCTh H3JIOKEHHS PEe3yJIbTaTOB NPU IOATOTOBKU
0TYeTa MO BBIIOJIHEHHUIO paboThI;
YMeTh — Kparko U OOOCHOBAHHO H3JIaraTb OCHOBHBIC pE3yJbTAThl, MOJTYYEHHBIE B
IpOILIECCe HCCIEA0BATENbCKON PadoTHI;
— HCIIOJIb30BaTh METOAMKY COCTABJICHHUSI HAYYHO-HUCCIIEI0BATEILCKOTO OTYETA 110
pe3yJibTaTaM HCCIIeI0OBaHuM;
Braners — HaBbIKaMH 00OCHOBAaHHOTO KPUTHYECKOTO aHAJIN3a PE3YJIbTaTOB IPH

MOJTOTOBKE PACIIMPEHHBIX aHATUTUYECKUX 0030pPOB MO 33JJaHHOH TeMe;
CHOCOOHOCTBIO K  ()OPMUPOBAHMIO OCHOBHBIX 33Jad M  HampaBlIeHUH
UCCIICIOBaHMsI IIPU PELICHUH ITOCTABJICHHOM 3a7au MO COBEPLICHCTBOBAHUIO
CHUCTEM aBTOMATHUYECKOI'0 yIpaBJICHMUS,

CIOCOOHOCTBIO OCYIIECTBIATH COOP U aHAJIN3 UCXOJHBIX JAHHBIX JJIsl pacueTa U IMPOESKTUPOBAHUS
CHCTEM U CPEeJICTB aBTomMaru3aimu u ynpasjienus (ITK-5)

3HaTh

MpaBHUJia OpraHu3alny cOopa U aHadu3a MCXOJHBIX JAHHBIX MPHU MPOBEICHUU
AKTUBHOI'O M NTACCUBHOI'O METOJIOB;

METO/IbI ONPEICIICHUSI PETPECCUOHHBIX 3aBUCUMOCTEN MPHU OJTHO U MHOTO-
(aKTOPHBIX IKCIIEPUMEHTAX;

YMmeTn

UCIOJIb30BaTh NH(GOPMAIIMOHHBIE PECYPCHI [T IPUOOPETEHUS HOBBIX 3HAHUHN U
yMeHUW B 00JacTH aBTOMATH3allMU  YIPABIEHUS TEXHOJIOTHYECKHUMHU
IIPOLIECCAMY;

KBATH(UIIUPOBAHHO M OOOCHOBAHHO-JOCTYITHO TPE3EHTOBATh MOJIYYCHHBIC
pe3yJIbTaThl MPOJIEITAHHON paboThI;

Bnanets

HaBBIKAMM  aHalM3a IOJYYCHHBIX JAaHHBIX C LEJIbI  ONpPEACIICHUs
OPUOPUTETHOTO  YCIOBHUS JJsl MNPUHATUS D(PPEKTUBHOTO pEHIeHHUs IO
COBEPUIEHCTBOBAHUIO PaOOTHI CUCTEM aBTOMAaTUYECKOTO YIPaBICHUS;

YMEHUEM U HACTOWYMBOCTBIO IMPUMEHEHHUSA MPHUHATBIX PEIIEHUN II0
COBEPIIEHCTBOBAHUIO pabOThl aBTOMATUYECKUX CUCTEM;

CIIOCOOHOCTBIO MPOM3BOJUTH PACUYEThl U MPOESKTUPOBAHUE OTAEIbHBIX OJOKOB M YCTPOHCTB CHCTEM
aBTOMATH3AllMM U YIPaBJIEHUS M BbIOWpaTh CTaHJAPTHBIE CPEJCTBA aBTOMATHUKH, U3MEPUTEIHLHONU U
BBIYMCIIUTEIIBHOM TEXHUKU Ul IIPOCKTUPOBAHUSA CHUCTEM aBTOMATU3allMM U YIPABICHUS B
COOTBETCTBHUHM C TexHU4eckuM 3ananuem (ITK-6)

3HaTh

CTPYKTYPY U B3aMMOCBSI3b ABTOMaTU3MPOBAHHOTO ITPOU3BOJICTBA;

ocobenHoctu  moctpoeHuss ACY TII u  ACVYII  coBpemeHHOro
MPOU3BOACTBEHHOT 0 MIPOIIECCA B METAJLTYPIHH;

OCOOCHHOCTH TEXHOJIOTHMH M YCJIOBHUS aBTOMATH3AlUU MPOIECCOB MOATOTOBKH
HIMXTOBBIX MaTePUAIIOB;

OCOOEHHOCTH aBTOMaTHYECKOT'O YIIPaBJICHUS arJIOMepaIMOHHOTO
MIPOU3BOJICTBA;

OCOOCHHOCTH aBTOMATHYECKOTO YIPABICHUS TEXHOJIOTUYECKUM IPOILECCOM
MPOU3BOACTBA METAJUIM3UPOBAHHBIX OKATBIIIECH;

0COOCHHOCTH aBTOMAaTHYECKOTO YIPABIEHUS MPOIECCOM OOOTaICHUs YTIeH u
MOArOTOBKA MHOTOKOMIIOHEHTHOW YTOJIbHOW IIHUXTHI;
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CTpyKTypHBIii
JJIEMEHT

KOMIICTCHI N

[TnanupyemMble pe3ynbTaThl 00yUCHHS

WHIUBUyAJIbHBIE YCIOBUSI aBTOMATH3AIlUU MPOIECCa CIIEKAHUSI KOKCYIOIIUXCA
yriiel B KOKCOBBIX Ie4Yax , 000X KEHHBIX B OaTapew;

ABTOMATHUYECKOE YIPABIICHUE IMPOIIECCOM BBIJICICHUS BBICOKOMOJIEKYIISPHBIX
YTJIEBOJIOB U3 KOKCOBOTO ra3a;

TEXHOJIOTHYECKHUE OCOOCHHOCTH M aBTOMATH3aIUsl TPOIIeCcCa BHIMUIABKU YyT'yHA
B JOMEHHBIX ITeUax;

ABTOMATU3UPOBAHHOE YIPABJICHHE TEIJIOBBIM PEXUMOM BO3yXOHarpeBaTeliei
JOMEHHOM IICUH;

WHIUBHUIyaJIbHbIE OCOOCHHOCTH BBITUIABKM CTaJIM B JIByXBaHHBIX II€4ax C
MPOAYBKOW KUCIIOPOJOM;

OCOOEHHOCTH aBTOMATHUYECKOTO VYIPABJICHHS MPOILECCOM BBITUIABKUA CTald B
KHCJIOPOJIHO KOHBEPTOPHBIX 1I€XaX C BEPXHEU MPOYBKOW;

TUIIBI MaTEMATHYSCKUX MOJCICH CHCTEM ONTHMU3AlMH ¥ aBTOMATH3aIUU
YIPaBJICHUS TEXHOJIOTHYCCKUMH MPOIIECCAMHU METaJUTyprUueCcKOoro
MIPOU3BOJCTBA;

OCOOEHHOCTH YCJIOBUM aBTOMATHYECKOTO YIPABICHUSI JIOBOAKON CTalu
arjiomeparax Me4yb-KOBIIIb;

TEXHOJIOTMYECKUE W HWHJMBHIYyaJbHbIE YCJIOBHS aBTOMAaTH3allMU IIpolecca
BAKyyMUPOBAHUS CTaJIU B YCTAHOBKAX LIUPKYJSPHOTO TUIA;

TEXHOJIOTHYCCKOE 0COOCHHOCTH ABTOMATHU3UPOBAHHOU OIITHMU3ALINHI
YOpaBJICHUS BBIIUIABKOW CTadd B JAYrOBBIX CTaJCIUIABWIIBHBIX — I€4Yax
MEPEMEHHOTO TOKA;

TEXHOJIOTHYECKHE OCOOCHHOCTH aBTOMATHYECKOTO YIPABIEHUS Pa3IUBKOU
cranu Ha MHJI3 panuansHOro THTA;

TEXHOJIOTMYECKUE YCJIOBHUS aBTOMAaTH3allUM YIPABICHUS HarpeBOM MeTasla B
neyax KaMepHOTro THIIA;

TEXHOJIOTMYECKUE WHJWBUJIyaJIbHbIE YCJIOBHUS aBTOMATUYECKOIO YIpPaBIEHUS
HarpeBOM MeTaJljla B Ileyax MepexX0IHOTO TUIIA;

TEXHOJIOTHYECKUE VYCIOBHSI W aBTOMATH3AIlMI0 TIPOlecca  OXJIAKICHUS
TOPSYEITUCTOBOTO IIMPOKOIIOJIOCOTO TpoKaTa TMepea CMa3Kod B PYJIOHBI WU
MOPE3KON HAa MEPHBIE JUTNHBI;

YMmeTn

C HCIIOJIb30BAaHHEM CHEIHMAIM3UPOBAHHOTO IPOrPAaMMHOI0 oOecredyeHus
(MeToa HaMMEHBIIMX KBAJPAaTOB) PACCUMTHIBATH TEOPETHUECKYIO JIMHUIO
perpeccun (CTaTHYECKYI0 XapaKTEPUCTUKY) TO OKCICPUMEHTAIBHBIM WM
pacueTHbIM  JaHHBIM  JUId  TIOCJIEAYIOIIEr0  HCIOJIb30BAHHUA P
MAaTEMAaTUYCCKOM MOJCIUPOBAHUHN CUCTEMBI aBTOMATHYECKOT'O ynpaBJ'IeHI/ISI;

C HCIIOJIb30BAaHUEM IPOTPAMMHOTO OOECIEUEHHUs] pPACCUUTaTh TPAEKTOPHUIO
MHEPIMOHHOIO 3BEHa C 3ama3fblBaHHEM OOBEKTa YIpaBIEHUS Ha BXOJHOMN
curHai J1to0oil popmMbl BO BpeMEHU C UCIIOJIb30BaHUEM MeTo/1a Dijepa;

C HUCIOJIb30BaHUEM CIIEIUAILHOTO MPOTPaMMHOTO 00ECIIE€YeHHs OCYIIECTBUTh
pacueT NEepeXOoAHBIX U IOUCKOBBIX PEXHMOB B CHCTEMax aBTOMAaTHUYECKOH
cTabuiau3aluu M OKCTPEMaJbHO-  ONTHMHU3HMPYIOIIETO  yIpaBICHHS
TE€XHOJOTMYECKUM IIPOLECCOM MPOMBIIUIEHHOTO MPOU3BOJCTBA (HAa MpUMEpPAX
METaJUTypTHUECKOTO0);

CHHTE3MpOBaTh (pa3paboTaTh) CTPYKTYpHBIE CXEMbI CHUCTEMa aBTOMAaTHYECKOMH
CTa6I/IJ'II/I3aI_[I/II/I TCXHOJIOTHUYCCKUX IMMapaMCTPOB C HUCHOJb30BAHUCM THUIIOBBIX
3aKOHOB YIIPABJICHHUs] HHEPLIMOHHBIMU IPOIIECCAMHU € 3ala3bIBAHHEM;
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CTpyKTypHBIii
JJIEMEHT

KOMIICTCHI N

[TnanupyemMble pe3ynbTaThl 00yUCHHS

pa3zpabaTeiBaTh U  MPEACTaBIATh TpadUUYecKH  CTPYKTYPHBIE  CXEMBbI
aBTOMAaTUYECKOTO IKCTPEMaJIbHO-ONTUMHU3UPYIOLIETO yIpaBICHUS
TEXHOJIOTHYECKUM MPOIECCOM B COOTBETCTBUU C MCIOJIb30BAHUEM MOUCKOBBIM
METOJIOM C MOSCHEHHEM (YHKIIMH KaKJIOTO 3JIEMEHTA CUCTEMBI;

MPaBWJIBHO BBIOpATh THUII MAaTEMAaTUYECKOW MOJEIH aBTOMATH3UPYEMOTO
mpoiiecca B COOTBETCTBUU C HCIOIb3YEMBIM TEXHUYECKUMH CPEACTBAMU
KOHTPOJISI U yIIpaBJiIeHUs U KBATU(DUKAIIMK ITEpCOHANa;

CHUHTE3UPOBATH MaTeMaTHU4eCcKue MOJIENH npotecca yIIpaBICHUS
TEXHOJIOTHYECKUMHU TIPOLIECCAMH M OCYIIECTBJISATH IO MOJIEISIM pacyer
NEPEXO/HbIX M TOUCKOBBIX TMPOLIECCOB B  pa3pabOTaHHBIX KOHTYypax
ABTOMATHUYECKOTO YIIPABJIEHUS B YCIOBUSX HCIIOIB30BAHUS COBPEMEHHBIX
MUKPOTPOIIECCOPHBIX TEXHOJIOTHUYECKHUX CPEJICTB;

Bnaners

HAaBbIKAMU  TNPOEKTHUPOBAHUS  CHUCTEM  aBTOMAaTHYECKOrO  yIpaBJICHHS
TEXHOJIOTUYECKMMH U TPOU3BOJICTBEHHBIMH IPOLIECCAMU B MPOMBIIIJICHHBIX
o0nacTsx (IpeuMyIeCTBEHHO METAILITyPIrUUECKUX 00JIacTsX);

HABBIKAMU CO3/IaHUS aJTOPUTMUYECKOTO MPOrpaMMHOro obecreueHus: paboThl
ACY TII u ACVYII ¢ ucnosip30BaHUEM MHUKPOIPOLIECCOPHBIX KOHTPOJLJIEPOB U
MPOMBIIUICHHBIX DBM;

METOJUKON CHHTE€3a MaTeMaTU4YecKOW MOJENHM aBTOMATU3UPOBAHHOTO
yIpaBIeHUS TEXHOJOTHYECKOT0 napaMmerpa s OCYIIECTBIICHUS
MaTeMaTUYECKOT0 MOJEIUPOBAHUS;

METOJAMKOMN ONpeNeNeHUs] PAllMOHATBHBIX U HAWITyYIIUX 3HAYEHHUH NapamMeTpoB
JTUHAMHUYECKOW HACTPOMKHU PEryIupYyIOIIMX YCTPOMCTB MO AMHAMUYECKUM
napaMerpam 00beKTa yIpaBJICHUS;

HABBIKAMU MAaTEMaTHYECKOTO MOJETUPOBAaHUS pPadOTHl CHUHTE3MPOBAHHBIX B
MIPOEKTUPOBAHUU KOHTYPOB YINPABIECHUS C LEIBIO ONEPATUBHOTO YCTPAHEHUS
OImMOOK B AJITOPUTMUUECKOM OOECTICUCHHH;

CIIOCOOHOCTBIO pa3pabaTbiBaTh MPOEKTHYIO JIOKYMEHTALMI0 B COOTBETCTBUH C MMEIOIIUMUCS
cTaHgapTamu 1 Texunueckumu ycnosusmu (ITK-7)

3HaTh

CYLIECTBYIOIIME  TEKyLIME  TEXHUYECKUE  pEUIeHUus [0  BOIPOCY
aBTOMAaTUYECKOIO YIIPABJICHUSA KOHKPETHBIM IIPOLIECCOM;

TEXHUYECKHE BO3MOXXHOCTH M XapaKTEPUCTUKH IIPEIaraéMbIX CpEICTB
KOHTPOJIS U YIIPABIICHHUS;

yCIIOBHbIE 0003HAUEHHs BCEX MCMOIb3yEeMbIX TEXHOJIOTHYECKUX MAapaMeTpoB U
TEXHUYECKHUX CPEACTB IMpH rpaduyeckoM MpeJCTaBICHUU KOHTYPOB U CHUCTEM
ABTOMAaTHUYECKOTO YIPABJICHMUS;

VYmers

pa3pabaThiBaTh CTPYKTYpPHBIE, (PYHKIIMOHAIBHBIC M MPUHIIUIIAAIBHBIE CXEMBI
CHCTEM aBTOMATHUYECKOI0 YIPABJICHUS TEXHOJIOTHUYECKUMU MTPOIIECCAMH;

Bnanets

HaBBIKAMU MPOEKTUPOBAHUS U Pa3pabOTKU CTPYKTYPHBIX, (DYHKIIMOHAIBHBIX U
NPUHIUIHAIBHBIX CXEM aBTOMATUYECKOTO YIPABICHHS.




4 CTpyKTypa M coJiep:KaHue THCIHIIIHHbI
OO11ast TPYI0EMKOCTh AUCIUILIAHBI COCTABIACT 8 3aUeTHBIC eIUHHUIIBI 288 aKkajl. 4acoB, B TOM YHUCIIE:
- KOHTaKkTHas pabora — 133,8 akan. yacos:

— aynuTopHas — 127 akas. 4acos;

— BHeayauTopHas — 6,8 aka. 4acos;
— B (hopme paKTHIECKON MoAr0TOBKH — 11 akas. yacos;
— camocrosTenbHas pabora — 118,5 akax. gacos
— MOJATrOTOBKA K K3aMeHy — 35,7 akaj. yaca

—
AynuropHas N g
131 A
KOHTaKTHas pabora | & 5 s
A
= (B akax. yacax) 5 . dopma TeKyIero KOHTpost | 2 & =
Pasznen/ tema 3 g = Buna camocrositenbHON 2 5 =
S w2 YCIIEBAEMOCTH U > = 2
TUCIAILINHEI = o | S « paboTsl N o3 o
= 5 2 G MMPOMEKYTOYHOM aTTECTAllMU | & & E
©lE| g2 |EE| 83 282
F] = | x| S8 = 0 3
S| 88| 28| 8¢ g
= B o E % 7
1. IoaAroTOBKA HMCXOJHBLIX HMIMXTOBBIX 7 [TK-6:3yB
MaTepuaJIoB
YerpolicTtBa IIEPBUYHOU CcTaauu CamocTrosiTenbHOE U3yUYeHHE | Y CTHBIN ONpoC
IpoOIeHUs, KYCKOBaHHUS, KOJIbIIEBAHUS, y4eOHON 1 Hay4YHOU
BaJIKOBBIE JPOOHIIKH, MIPUHIUIIBI nutepatypsl. [louck
ynpaBiaeHusi. OTKpBITBIE W 3aKPBITHIE JIOTIOTHUTEILHON
PEXKUMBI n3Mmenpuenusa.  CrocoOnl uH(pOpMaIIUU TIO TEME.
W3MEPEHHUS  YPOBHA  MaTepuaioB B 7 17
OyHKepe, THIIBI J103aTOPOB
BUOpALIMOHHBIE, OapabaHHbIE,
tapenpyatble. CXeMbBI H  CIOCOOBI
M3MEPEHHS MACChl CHIMTyYUX MaTepHaIOB
Ha TpaHcnoprepax. CXembl yNpaBlICHUs
J03WPOBAaHUEM KOMITOHEHTOB IIMXTHI.
2. ABTOMaTH3ALHUSA npoiecca TIK-6:3yB
arJioMepamnuu pyaHOH YACTH IIMXTHI | [

NMPOLECC NPOM3BOJACTBA OKAThIIIECH




AynutopHas
KOHTaKTHas paboTta

=
=
g8 3
= S Z =
4 S
= (B akaz. yacax) 5 . dopma TeKyIIero KOHTpois | 2 & =
Pasznen/ tema 3 2 < Bun camocrositenpHOM ¥ 5 =
g & 2 YCIIEBAEMOCTH U > = 2
TUCIUILINHEI = o | S « paboThI N Q3 o
O E 5 = g = 5 2 MMPOMEKYTOYHOM aTTSCTallMU | § = ;
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O,
TexHomormueckue 0COOEHHOCTH CamocTosTeIbHOE U3yUYeHUE | Y CTHBINA OIPOC
mporuecca ariiomeparnuu, yueOHOW 1 Hay4yHOU
TeII0(pU3HICCKUE MIPOIIECCHI npu nuteparypsl. [louck
CIICKaHUU. VYnpasistomue u JOIIOJIHUTEIbHOMN
YIOPABIISIEMbIE  OCHOBHBIE  IMapaMETpPhI WH(pOpMaIUHU 1o TEME.
mpoiecca U HX B3aUMOBJIHSHHE.
Cucrembl peryJMpoOBaHUs BIAXHOCTH,
CKOpPOCTH arJIOJIEHTBHI, 7 17
MPOU3BOAUTEILHOCTH Hu KayecTBa
arJioMepara. ACY TII
arJIoMepalMoHHOTro MpoIecca.
Texuonornueckas cxeMma "u
aBTOMAaTH3alIUI yIpaBIICHUS
MPOU3BOACTBOM 0(II0OCOBaHHBIX
OKaTBIIIIEH.
3. ABTOMATH3aIMA KOKCOXUMHYECKOr0 ITIK-6:3yB
¥ IOMEHHOT0 IPOM3BO/ICTBA 7
TexHonmorus NpoOU3BOACTBA KOKCa B CamocTrosTenbHOE U3yUYE€HHE | Y CTHBIM ONpoC Mo
KOKCOBBIX rneyvax. OcobenHoctu y4eOHON 1 HAy4IHOU JICKIIMOHHOMY MaTepraany 1
npouecca.  DyHkuoHalbHAs  cxema nutepatypsl. [louck 0 TeMaM J1abopaTOPHBIX
KOHTPOJII W aBTOMATH3allMd KOKCOBOM 7 | 19/a11* 17 JOTIOTHUTEILHON pabot
Oarapen. uH(pOpMAIIUU TIO TEME.
OnTuMu3aIus yIopaBiIeHUST MPOIECCOM IToaroroBka oT4eTa Io
W3BJICUYCHUS TOJIE3HBIX MaTepUaoB U3 n1abopaTopHBIM paboTaMm.
KOKCOBOTO Ta3a.
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AynutopHas
KOHTaKTHas paboTta

=
=
5 S z
T S o ~
o a 7 & =
= (B akaz. yacax) 5 . dopMa TeKylero KOHTposd | 2 & =
Paznen/ rema 3 & g Bun camocrosTenbHOM CHCRACMOCTH 1 2 55
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OcoOOeHHOCTH TEXHOJIOTUU  BBIIUIABKU
YyryHa B JJOMEHHOU I1€4H.
@OyHKIMOHAIbHAS CXEMa KOHTpOJIA H
yIpaBiICHUS BBHITUTABKH YyryHa,
0COOEHHOCTH paboThI OTJI€TIbHBIX
KOHTYPOB M CHCTEM YMPABJICHUS: MMOJAUYH
MarepuajioB M  3arpy3Kd, TEIIOBBIM
PEXKUMOM, Ta30IMHAMHUYECKUM PEKUMOM
U XOJIOM TI€YH.
OyHKIIMOHAIBHAS CXEMa KOHTPOJIA H
YIPABICHUS peKUMOM
BO3/yXOHAarpeBaTebHOM AIT.
OntuMuzanusi  Opolecca  BBIIUIABKU
YyryHa ¥ HarpeBa JayThsl.
4. ABromaruzanus CTaJleIJIaBUIBHOTO| 7 IIK-6:3y8

NPOMU3BOJACTBA B KHCJIOPOAHBIX
KOHBEPTOpax U 2-x BaAHHBIX
CTAJIENJIABUJIBHBIX arperarax.
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AynutopHas

KOHTaKTHas paboTta
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=
5 S z
z S iz =
o a 7 & =
= (B akaz. yacax) 5 . dopMa TeKylero KOHTposd | 2 & =
Pasznen/ tema 3 2 < Bun camocrositenpHOM ¥ 5 =
g R = yCIIEBaEMOCTH U > S 2
JUCITUTUIAHBI S . : S = paboThI . 2.5 o
@) = £ & g g H m [IPOMEXKYTOYHOU aTTecTaluu| £ =5 B
= SE|EE| 8% ° 5 3
F] x| x| S8 = g
e | €3 | &8 88 2
Sl Ee | Bl ©OQ <
(@
OcoGenHoctu TEXHOJOTHYECKOI0 CamocrosiTenbHOE U3ydeHrue |YCTHBIN onmpoc Mo
MPOIIecca BBIMUIABKHM CTAJM B 2X BaHHBIX yaeOHOM 1 HAyIHOU JICKIIMOHHOMY MaTepHaly u
meyax ¥ aBTOMAaTHU3allMU  IPOIECCOB. mutepatypsl. [Tonck 0 TeMaM JIabopaTOPHBIX
OyHKIMOHAIBHAS CXEMa YIPABICHUS U JIOTIOJTHATEILHOM pabot
KOHTPOJIS BBITJIABKH CTaJIu. uH(pOpMaLIUU TIO TEME.
ObecrieucHre 0€30TACHBIX YCIIOBUH. [ToaroroBka otyera mo
Texnonornyeckue 0COOCHHOCTH 1abopaTopHBIM paboTaM.
BBITUIABKK CTald B KOHBEPTOpax C
MIPOJYBKOM MeTaiia KUCIopoaoM. Tumsl
MOJIeJIe METALTYPrUYeCKUX IPOIIECCOB
A P pon 7 | 12/41 17
u ux OCOOEHHOCTH.
JleTepMUHUPOBAHHBIE,
OKCIIEPUMEHTAIbHO — CTAaTUCTHYECKHE,
SMIIUPUYECKHE, HEUPOCETEBBIE, HEUETKOU
JIOTUKU ¥ JTUHAMHYECKHE, TOCTOMHCTBA U
HEJ0CTaTKH, PEKOMEH/TAIIHH.
OyHKIMOHANBHAS CXeMa KOHTPONS U
VIpaBJIieHUs KOHBEPTOPHBIM ITPOIIECCOM.
Cucrembl MpeOTBpalleHUsI BEIOPOCOB U
yIpaBJIeHUE OTBOJIOM TUIABHIILHBIX Ta30B.
5. ABTOMATH3ALMSA npouecca| 7 ITK-6:3yB
BBIIJIABKH CTAJH B JIEKTPOAYTrOBBIX
cTajleMIaBUIbHBIX neyax
NMepeMEeHHOTr0 TOKa CBEPXBBICOKOI
MOIIHOCTH.
OcobenHoctu TEXHOJOTUYECKOTr0 8 | 12/61t 201 CamocTosTenbHOE U3ydeHrue |YCTHBIN onpoc mo
H
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AynutopHas

KOHTaKTHas paboTta
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npouecca BoiuIaBku ctanu B JCII u y4eOHON U HAy4YHOU JIEKIIMOHHOMY MaTtepuainy u
aBTOMATHUYECKOTO yIIpaBJICHUS nutepatypsl. [Touck 10 TeMaM J1abopaTOPHBIX
SHEPreTUYECKUM W  TEXHOJOTMYECKUM JIOTIOTHUTETILHOM pabot
pexumamu.  DyHKIHOHATBHAs — cXeMa WH(OPMAILIUY B JICKTPOHHBIX
KOHTPOJsI M YIOpPaBICHUS MPOIECCOM cpenctax. [loaroroBka
ANEKTPOILIABKH. oTyeTa 110 J1abopaTOPHBIM
OnTumu3anus yrpaBieHUs [IPOLIECCOM, paboram.
BbIOOp KpuTepus. Criocod HepephIBHOTO
KOHTPOJISI TEMIIEPATYPhI CTAJIH.
T
HToro 3a cemectp 7 | 36 [36/14U 88,1 IIpomexyTouHas
arrecramus (3a4yer)
6. ABTOMATH3ALMA npoiueccon| 8 1IK-3:3yB
BHEICYHOI HOBOIKH CcTAJIN B I1K-5:3y8
3JIeKTPOAYroBbix KoBu-neusb (AKII) u HK-6:3ys
poay [IK-7:3yB
YCTAHOBKAX BAKYYMHPOBAHUSI CTAJIH.
TexHonornyeckre 0COOEHHOCTH TOBOJKU CaMocTosTenbHOE U3yd4eHNnE | Y CTHBIN OIpocC 1O
cTanu B arperarax neuyb-koBul (AKII). yueOHOM 1 HayyHOU JIEKIIMOHHOMY MaTepHally U
OyHKIMOHAIBHAS CXeMa KOHTPOJIS U mutepatypsl. [Torck 0 TeMaM JIabOpaTOPHBIX U
yIPaBJICHHS MPOIIECCOM. JTOTIOTHUTETLHOM MPAKTUYECKHUX PadoT.
TexHonornueckue 0COOEHHOCTH nHpopmanuu B 2neKTpoHHBIX |[IpoBepka rpaduka
LHUPKYJIALUOHHOIO BaKyyMHpOBaHHs 7 | e/4t | 421t 10 |cpeactBax. [lonroroska BBITIOJTHEHUS KypCOBOIO
CTaJIu. OyHKIMOHAIbHAS cxema oTyeTa 110 JJa0OpaTOPHBIM U [IIPOEKTUPOBAHUS.
KOHTPOJsI M PEryJupoBaHUs Ipoliecca MPAKTUYECKUM paboTam.
BaKyyMHPOBaHHUS. OnTumu3zanus [TonroroBka KypcoBOro
yIPaBJICHHS TIPOIECCOM IS TOCTHKEHUS IIPOEKTA.
MaKCHMaJIbHOW MPOU3BOJUTEIILHOCTH.
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AynutopHas = E =
KOHTaKTHast paGota | £ § é <
= (B akaz. yacax) = . . dopma TeKyIIero KOHTPOJst | 2 E 5
Pasznen/ tema 3 L= Bun camocrosTenpHOU ¥ 5 =
JUCLUIIAHBI = o C w 55 paboThI YCIEBACMOCTH H 2 35
O E é = E = § 2 MMPOMEKYTOYHOM aTTSCTAllMU | & = ;
= H o = o @) % ~
7. ABTOMATH3AIMA npomecca| 8 1IK-3:3yB
Pa3iMBKH  CTaJd HA  MalIMHAX Eﬁgiﬁ
HENpPEepPbIBHOTO  JIUThA  3ar0oTOBOK TIK-7:3y8
(MHJI3) u Ha JuTelHO- NMPOKATHBIX
KOMILJIEKCAX.
TexHonornyeckue 0COOEHHOCTH CamocrosiTennbHOE U3yUYeHHE | Y CTHBIM OMpOC MO
pasnuBku ctanu Ha MHJI3 u npobiaembl yueOHOI U Hay4HOIl JIEKUMOHHOMY Marepuaiy u
pu aBTOMAaTH3alUU yIpaBiIeHUS nutepatypsl. [Touck 10 TeMaM J1abOpaTOPHBIX U
MIPOLIECCOM. JIOTIOJIHUTEIbHOM MPAKTUYECKHUX PadoT.
@OyHKIMOHANbHAS CXeMa KOHTPOJIS U 7 | e/artt | a1t 10 MH(pOpMaLIUU IO TEME. Brmmonnenue rpaduka
YIIPaBJIEHMS POLIECCOM PA3JINBKH. ITonroroBka oTuera no KYPCOBOTO IPOEKTUPOBAHUS.
OcobenHoctu  paboThI OTJIEJbHBIX 71a00PaTOPHBIM U
KOHTYpOB  YIpaBJICHUS  IPOLECCOM NPaKTUYECKUM paboTaMm.
Pa3JIMBKU MPH UCIOJIIB30BAHUU JIMTEHHO- IToaroTroBka KypcoBOro
ITPOKATHBIX KOMIUIEKCOB. ITPOEKTA.
8. ABTomMaTu3aumsi mpouecca Harpea| 8 1IK-3:3yB
MeTajlla  mepej l'lp(lKaTKOﬁ u B gﬁggi
npouecce TepMUYeCKOH 00padOTKH B TK-7:3y8

nevyax KaMEpHOro 1 mpoxoaHoro Tuia.
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OcoGenHoctu TEXHOJOTHYECKOI0 CaMmocTrosTenbHOE U3yueHrue |YCTHBIN onpoc no
mmpouecca Harpesa MeTajla B Iledax yueOHOW 1 Hay4yHOU JIEKIIMOHHOMY MaTrepuaiy u
kamepHoro  Tuma. DyHKUIMOHANbHAS mutepatypsl. [Tonck 0 TeMaM JIabOpaTOPHBIX U
cXeMa KOHTpPOJISI W YIpaBJCHUS. THIbI JIOTIOTHATEIILHOM MPAKTUIECKHUX PadoT.
KaMEpHBIX Meuei. uH(pOpMaIMU B JIEKTPOHHBIX |BrinonHenue rpaduka
Ocobennoctu yIIpaBIICHUS cpenctax. [Toaroroska KYPCOBOTO MPOCKTUPOBAHUSI.
TEXHOJIOTHYECKUM TIPOIECCOM HarpeBa 8 10 3 10,4 |oryera mo 1abOpaTOPHBIM U
MeTajula B IleYax XOJIOAHOTO TUTIA. MPAKTUIECKUM paboTam.
OyHKIMOHANBHAS CXeMa KOHTPOIS U [ToaroroBka KypcoBOro
yIIpaBICHUS TEIIOBBIM PEKHMOM MIPOEKTA.
MHOTO30HHOW  HarpeBaTeNbHON  TEYH.
OnTumu3anust  yrupaBICHHS] TEIJIOBBIM
PEKMMOM HarpeBaTeNbHBIX MEYEH.
Hroro 3a cemectp 22 | 22/81" [11/41"| 30,4 IIpomexyTounas
aTTrecTanus (3K3aMeH,
KYPCOBOii POEKT)
HTroro mo nucuunimnHe 58 |58/221*[11/41"| 1185 IIpomexyTouynas
arrecraums (3ayer,
JK3aMeH, KypcoBoii
MPOEKT)
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5 Odpa3oBaTesbHbIe H HHPOPMALIMOHHBIE TEXHOJOTHH

Jis peanu3anuu MPETyCMOTPEHHBIX BHUJIOB yueOHOW pabOThl B KauecTBE 0Opa30BATEIbHBIX
TEXHOJIOTUI B TMpeNnoJaBaHUM JUCHUIUIMHBL «ABTOMATH3alMsl TEXHOJOTMYECKUX TMPOILIECCOB H
IIPOU3BOJICTBY» UCIIOJIb3YIOTCS:

Tpaouyuonnvie obpasosamenvrbvle mexHoio2uy — THPOPMAIIMOHHAS JIEKLIKs (BBOJHYIO JIEKIIHIO,
I7le 1aeT NEepBOE IMPEACTABIECHUE O MPEIMETE M 3HAKOMCTBO CTYJEHTOB C Ha3HAYEHUEM M 3a/JadaMH
Kypca); JIeKIMH — KOHCYJbTalliu, W3JI0)KEHHWE HOBOIO0 MaTepuaia COIMpPOBOXKIAETCS IMOCTAHOBKOM
BONPOCOB M JHMCKYCCHEW B IIOMCKax OTBETOB HAa ATH BOIPOCHI; JTAOOpAaTOPHBIE M MPAKTUYECKHE
paboTHI.

Texnonoeuu npobremmno2o obyuenus — NPOOJIEMHBIE JIEKIIUU SIBIACTCS PE3yJIbTaTOM YCBOCHHS
MOJIy4eHHOW MHGOpPMaIMU MOCPEICTBOM MOCTAHOBKU IMPOOJIEMHOI0 BOIPOCAa U MOUCKA MyTEH ero
peILIeHHs; TPAKTUYECKUE 3aHIATUS C MCIIOJIb30BAaHHEM MPOOIEMHOr0 00ydeHHEe, KOTOPOE 3aKIIF0YaeTCs
B CTUMYJIMPOBAHUU CTYACHTOB K CAMOCTOSITEIbHOM «0OBIYE» 3HAHUU, HEOOXOIUMBIX Ui PEIICHUS
KOHKpeTHOU mnpoOiemsl. IIpakTuueckoe 3aHsATHE HAa OCHOBE Kelc-MeTona — oOyuyeHuEe B KOHTEKCTE
MOJICTIUPYEMOW CHUTYyallud, BOCHPOU3BOMSAIIEH pealbHbIE YCIOBUS HAY4YHOH, IPOU3BOJICTBEHHOIA,
o01IecTBeHHOH AeaTenbHocTH. OOyUaronyecs JOHKHBI MPOAHAIM3UPOBATh CUTYAIUIO, Pa300paThCs B
CYTHU TIpo0JieM, MPeVI0KUTh BO3MOXKHBIE PEIICHHs U BHIOPATH JIydlllee U3 HUX.

Texnonoz2uu npoekmno2o 06y4enus — OpraHu3anus 00pa3oBaTeNIbHOIO MPOLEcca B COOTBETCTBUU
C QJITOPUTMOM TIOSTAIHOIO PEHICHHs MPOOJIEMHOM 3aJaud WM BBIMOJIHEHHs] y4eOHOTO 3aJaHMsl.
CryneHThl B BBINOJHSIOT MCCIEA0BATENbCKUN KypCOBOH MPOEKT, B KOTOPOM INPOU3BOAST HAYYHbIE
UCCIIEIOBAHM M0 3aJ[aHHOM TeMe B paMKaX H3y4aeMbIX B JUCIHHUIUIMHE. Pe3ynbTarhl uMccieloBaHUs
MPEICTABIAIOT B (pOpME YCTHOTO JIOKJIA/a 10 MPE3EHTALNU B KYPCOBOTO TIPOEKTA.

Hnghopmayuonno-xommyHuxayuortsle obpazosamenvhvie mexHoI02uu — B X0/€ MPOBEACHUS
JIEKUMOHHBIX 3aHATHM IpeayCMaTpUBAETCS HCIOJb30BAHNUE AJIEKTPOHHOI'O JEMOHCTPALIMOHHOTO
MaTepuana (JeKIUM-BU3yalu3ali), HCIOIb30BaHEe VIHTEpHET pecypcoB Ui MPOMEKYTOUHBIX
aTTeCTal[ui ¥ IIPOBEPKHU OCTATOYHBIX 3HAHUM.

[IpakTHyeckre 3aHATUS NPOBOJATCS B (OpME NPAaKTUYECKOH MOJArOTOBKH B YCIOBHSX
BBITIOJIHEHUSI OOy4alolIMMHCS BHJIOB paldOT, CBS3aHHBIX C Oyaymied mnpodeccruoHanbHOM
JesITeTbHOCTBIO U HAaIPaBJICHHBIX Ha (OpMUPOBaHUE, 3aKpeIUIeHHE, Pa3BUTHE PAKTUYECKUX HABBIKOB
1 KOMIETEHLIUH 1o npoduito 00pa3zoBaTebHOM MPOrpaMMBI.

6 YueGHo-MeTOANYECKOE 0GecTieyeHre CAMOCTOSATEIHLHOI PadoThI CTY1eHTOB

Ilo AUCIHUITIINHE ((ABTOMaTI/ISaHI/ISI TEXHOJIOTHYCCKUX mponeccoB u
MPOU3BOJICTBYIPEAYCMOTPEHA  ayAMTOpPHAas W  BHEAyAMTOpPHAas  camocTosTenbHas  paboTa
o0y4Jaronmxcs.

AynuTopHas ~ camocTosiTeNllbHass  paboTa  OOydYarOIIUXCS — TpEArojaraeT  BBINOJHEHUE
71a00paTOPHBIX M MPAKTUYECKUX PAOOT M JOKJIAJA MO IMOJYYEHHBIM pe3yjbTaTaM, a TaKKe YCTHBIN
OTIPOC O TIOPSIKE BBHIMOJIHEHUS JTa00paTOPHON M MPAKTUYECKOW pabOThl, MOMyYEeHHBIM YMEHUSIM U
HaBBbIKaM.

Ilpumepwt 6onpocoé 014 ycmmnozo onpoca no 8bINOJIHEHHBIM 1AO0PAMOPHLIM Padomam

Tema mabopaTopHoit paboTel | Bompock! s ycTHOTO ompoca

1. W3ydeHue HENMMHEHHBIX 1. Yewm obecrieunBaeTcsi ABYXMO3UIIMOHHOCTD YIIPABICHUS?
CUCTEM 2. Kak TtexHmyecku PCAIN30BBIBACTCA  ABYXIIO3MIITMOHHOC
JBYXTIO3UITUOHHOTO perynupoBanue?
peryimpoBanusi ¢ TOJHBIM | 3. JIOCTOMHCTBAa M HEJOCTAaTKH JBYXIO3UIIMOHHOTO criocoda
Y HEINOJHBIM ynpaBieHus?
YIPaBIISIIOLIAM 4. TlpakTU4ecKuit MpUMep HCTOJIb30BAHMS
BOSI[GI‘/JICTBI/IGM JABYXITO3UITUOHHOT'O PCTYJIUPOBAHU.




. [puHuun paboTsl u 1. [IpeumymectBa U HEOOCTAaTKU 3X-IIO3UIIHOHHOTO
METOJIUKA pacuera ynpaBieHus?
nepexojHoro  mpouecca | 2. B dyem 3akimrodaercs HpPEeMMYIIECTBO  HUMITYJIBCHOTO
TPEXITO3ULIUOHHOTO yIpaBJeHUS Nepes] HEPEPHIBHBIM?

HUMITYJILCHOTO PETyIsITOpa 3. YcrpoiicTBo 1a60paTOpHON YCTAHOBKH U 11€7b Pa0OTHI?

. N3yuenue cucteMmbl | 1. OcHoBHBbIe cBoiicTBa THNOBOTrO [1M-3ak0oHa ynpaBiaeHus?
TUIIOBOTO I[IN- | 2. Lens paboThl B YCTPOUCTBO JAOOPATOPHOTO CTEHIA?
pEeryJIMpoBaHUs npu | 3. Uro o3nauaer mouarue «Kosdduuuent neperynupoBanus
yIpaBIeHUU perynaropa»?

WHEPLUUOHHBIM 3BEHOM C | 4. YTo 03HAyaeT MOHATHE «BPEMS U30IpOMax?
3aras/ibIBaHuEM

TEXHOJIOTMYECKUM

IIPOLIECCOM

. U3yuenue u | 1. Yro obecrieunBaeT CUrHAN YIPABICHHUS ra30IMHAMHYECKIM
UCCIIEIOBAaHNE  CHCTEMBI PEXKUMOM paboyero nmpocTpaHcTaa’?

ABTOMATUYECKOTO 2. YCTpOMCTBO 1a00paTOPHOTO CTEHA U 1IETh paOOThI?

PEryJIUpOBaHUS 3. KakoBbl mocinencTBusi MpH BBIXOAE M3 CTPOS CUTHAlA

ra3o/lMHaMUYeCKUM yIpaBieHUs Ta30JUHAMUYECKUM PEKUMOM?

PEXKUMOM pabouero | 4. MecTo pacmonoxeHusi oTOopa JaBJIEHUS Ha pPeaTbHBIX

IIPOCTPaHCTBA nevax?

MIPOMBIIIIJICHHBIX TeYeit 5. Kakue ycrpoiictBa 00ecrneyuBalOT OTBOJA MPOAYKTOB
cropanus U3 paboyvero NpoCTPaHCTBA Meden?

. UccaenoBanue 1. B yem otiuune COP ot CAVY?

ITOMCKOBBIX pexxumoB | 2. HeoOGxoamumeie ycioBus agdextuBHOTro npumeneHust COP?
pabotel  akcTpeManbHO- | 3. Uem  obecreunTh  uHTEWIEKTyalbHOCTh COP  mpu
ONTUMU3UPYIOMINX yhpaBiIeHUU?

cucteM H3KcTpemanbHoro | 4. Llenb u ycTpoiicTBO cTeHa 1o ucciegoanuto COP?
pEryJIupOBaHUs 5. Ilokazarenu kauecTBa MOMCKOBOro pexuma COP?

. N3yuenue npuniunoB | 1. Ilens pabotsl, npeumymectBa CAY, oOCHOBaHHOW Ha
paboThI CUCTEM HEUETKOTO MPUHIIMIIAX HEYETKOM JIOTUKU U HEYETKUX MHOKECTBaX.
YIPABICHUS u | 2. OyHKIMM NPUHAIICKHOCTH, Ha3HAYCHHE U TPeOOBaHMS K
HCCIIEA0BAHUE HUM?
nepexoAaHoro mpouecca B | 3. basza mpaBun u npuHuun GopMupoBaHus 6a3pl?

CAY, ocHoBanHbix Ha| 4. B 4YeM  CyTb  JIMHTBUCTHYECKOTO ONpeeIeHUs

MIPUHLIAIIAX HEYETKOU cocTaBiAOIMX 6a3y npaBui?

JIOTUKH. 5. Kakue napaMmeTpsl YIpaBJIsIEMOTO nporecca,
VICIIOJIb3YEMBIE ITPU HEYETKOM YIPABICHUU?

. N3yuenue u| 1. Lems paboter m ocobennoctn CAY, OCHOBaHHBIX Ha
HCCIIEJOBaHNE paboThI IIPUHIINIIE HEHPOHHO-CETEBOIO YIIPABIECHUSA?

CUCTEM yrpasieHus, | 2. HazHaueHue QyHKIMIA aKTHBAIlMd U OCHOBHBIE TPEOOBaHHS
OCHOBaHHBIX Ha K HUM?

HCTIOIb30BAHUN 3. Kakwue meTob! cymiectByroT ipu odoydennu MHC?
HCKYCCTBEHHBIX 4. B yeM cyTh MeTOJIa OOpaTHOTO pacnpeaeaeHus?
HEUPOHHBIX CETEH. 5. K xakomy ThIa MaTeMaTHYECKUX MOJIENIEH OTHOCIT MOJIECTH

NHC?

Ilpumepvr mem npakmuueckux padom no oucyuniune:

CocraBneHrue CTPYKTYpHOM CXEeMbI KOHTypa ymopaBieHHss 1o ¢usndeckoir ¢dopme 00beKTa

YIIPABIICHHUS.

Omnpenenenrve ypaBHEHHs] JIMHMM PETPECCUU IO HKCIEPUMEHTAJIbHBIM JIaHHBIM (METOJI0M

HauMEHbIIIE KBaIpaTOB).

Onpenenenre ypaBHEHHUE JIMHUU PETPECCUU METOJJOM UCKYCCTBEHHBIX HEHPOHHBIX CETeH.
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4. BbIOOp THUIOBOTO 3aKOHA YMpaBJICHUS MO (U3NUECKOH (popme mpeacTaBiIeHUsT TEXHOIOTHYECKOTO

mporecca.

5. OrmpeneneHue ONTUMAIBHBIX IMapaMETPOB HACTPOMKH pEryjsTopa IO BHAY HEpelIaTOYHON
(GYHKIIUU 3aMKHYTOT'O KOHTYpa OOBbEKTa YIPaBIICHUS.

6. AHaTUTHUYECKHWI METOJ OIpeaeiCHHs ToKa3aTellied KadecTBa IMEPEXOJHOTO IMPOIECCOB TpHU
KCI0Ib30BaHUH METOJI0B «OM» u «CO» ni1st pacueTa ONTUMAIbHBIX HACTPOCK PETYIISTOPOB.

IIpumep mecmog npu nposedenuu NPaKmMuyecKux pabom:

OTBETHI HA TECT

IIpumep Tecra

A- BTOpOI; 1. Kakoii mopsioK anmpoKCUMHUPYIOIIETO MOJIMHOMA Hanbouee
b — Tpertwii; pueMIIEMBbIN 17151 y=1(X)
B- YetrBepThiii;
I'- ITepBhrit; YA
. o, )
X

A- niepBblii; 2. Kaxoii mopsaok nepeaatoyHor GyHKINK 00bEKTa YIPaBICHHS
b — Bropoii ; Haubosee npuemiem i oobekTa:  Wo=?
B- tperui;
I'- YerBeprsoiid;
J- 1Iatsrii;

ras

—3— ~

BO3IYX i
A- 3. Tlepenarounas GyHKIMS 0OBEKTa YIPABICHUS UMEET BUJIL:
[TponoprimonanbHbIN
; Wy~ KPs L 1
5 = Typ mp+1 Gp+1
TIponopronambHo- Kakoii 3aK0H ympaBiieHnst HanOoJIee Heaeco00pa3sHO HCIIOIb30BaTh IS
MHTET PaTbHBIH; YIIpaBJICHHs TAKUM 00BHEKTOM

B- UHrerpanbubiii;
I-
IIponoprronanbHbIN
C NIpeABApEHUEM;

II-

[IponopimonanbHO-
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OTBETHI HA TECT

IIpumep Tecra

MHTErPAJIbHBIN C
npeaBapeHHeM;
(oTBET 0OOCHOBATH);

A- MCcIoB30BaTh
JPyroy JaT4yuK;

b- ncronp3oBaTh
Jpyroi
HUCIIOTHUTEIbHBIN
MEXaHU3M;

B- Bximtouuts
WHEPIIMOHHOE 3BEHO
Ha BBIXOJIE KOHTPOJIS
Tpedyemoro
rapameTpa;

I" — BxmtounThb
WHEPIMOHHOE 3BEHO
Ha BBIXOJE
3aJjaTYnKa
peryaupyemoro
rapameTpa;

4. Kak uaMeHsTCcs napaMeTpbl AMHAMUYECKON HACTPOUKH PEryysaTopa

YMEHBIIMUB BEJIMYUHY OTKJIOHEHUS AX PETyJIMPYEMOro rapaMerpa oT

3agaHus’?
Yy
AX
Y3
N
Tpl T
Tp2

O6yT-IaI-OHlI/I€C$I npru H3YYCHHUHN AOUCHHUILUIMHBI JOJIKHBI BBIIIOJIHUTE KOHTPOJIBHBIC pa6OTI)I,

COOTBETCTBYIOIIME 3TallaM KypCOBOTO MPOEKTa (MHIUBUIYAJIbHO)

Konmponsnuvie pabomut

[TpumMepbl KOHTPOJIBHBIX paboT (0JHOTO BapHUaHTA):
1. Tlo skcniepuMEeHTaNbHBIM JaHHBIM MOJTYYUTh YPAaBHEHUE CTaTUUYECKON XapaKTEpUCTUKU B BUJE
JUHUM PErpeccud B KOOpAMHATax <<yIpaBJIAIOIIHE BO3AcHCTBHE-X>>-<<Perymmpyemslii
napameTp - Y>>: ynpasienne y = f(x). KoHKpeTHbIi mpuMep pelieHust 3aaHus TPHI0KHUTh

B paborte [].

2. C HCIONb30BAaHUEM YHUCIICHHOTO MeToJa Diiepa [] onpeneinuTh TPACKTOPHIO PETYINPYEMOTO
WHEPIIMOHHOTO 3BEHA C 3ama3JbIBAaHHEM BBIXOJHOTO MapaMmerpa OO0bEeKTa YIpPaBJICHUS IMPHU
CIIy4aiiHOM U3MEHEHUH YCIIOBUMN, B COOTBETCTBHH C MPEICTABICHHON CXEMOI:

X(1) |
N

Kf(x)

X

Y(7)

|

Z](T\)

1

Z(t)="
>

T06p +1

T.p+1

Tpaektopust X(T) 3amaercsi WHIMBHUAYaIbHO: CTaTWYecKas xaparkepuctuka y = f(x) mo

pE3yibTaTaM BBITIOJTHCHUA nepBoﬁ KOHTpOJ'IBHOI\/'I; S3HAYCHUA U T3 -3aJal0OTCA MHANBUAYAJIbHO.

3. Ilo

dbuzngeckomy

IpeaACTaBJICHUIO

)51

OITMCaHHIO

TEXHOJIOTHYCCKOT'O

arperata

IIPOUCXOJAIIET0O B HEM IEPEXOJHOr0 IpOLEcca COCTABUTh CTPYKTYPHYIO CXEMY KOHTYypa

yIpaBiIeHUS

TEXHOJIOTHYCCKHUM
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MPEIMOJIOKEHHOTO 3a pemieHus. [IpuBecTu (QyHKIIMOHATHHOE OMUCAHHME KaXKIOTO 3JIEMEHTa
CTPYKTYpPHOM cxeMbl B BUJIe (OpMaTM30BAaHHOTO IPEICTABICHHUS.
BrimonHenue 3agaHuil BceX KOHTPOJBHBIX PabOT €CTh YCIOBHE JOMYCKa K 9K3aMEHY IO

M3y4aeMoOM JUCUUIUIMHE «ABTOMATH3alUsI TEXHOJOTMYECKOTO MPOIECCOB U MPOU3BOJICTB» U
YCIJIOBHS BBIIOJIHEHUsI KYpCOBOT'0 IIpoLiecca.

Memoouueckue peKomeHOAUUU NO 8b100PY MeEMbL KYPCOB020 RPOEKMA U HOPAOOK 3AUjUnbl.

Ilenbto BBINONHEHHUS KYpPCOBOI'O IPOEKTa IO H3Y4aeMON IHUCLUILIMHE SBJSETCS: IOJy4EeHUE
IIPAKTUYECKOI'O ONbITAa U NMPHOOpeTeHne HeOOXOAMMOro OMbITA MO CO3JAHUI0 aBTOMAaTU3MPOBAHHBIX
CUCTEM aBTOMAaTHYECKOI'O YIPABJIEHUS TEXHOJIOIMUYECKUMH IIPOLIECCAMU C  HMCIOJIb30BaHUEM
COBPEMEHHBIX TEXHUUYECKHX CPE/ICTB KOHTPOJIS, yIIPaBJIeHUs U UHPOPMALMOHHBIX KOMMYHUKAIIUH.

BrinonHenne MHAMBUAYAIBHOIO 33/1aHUS KypCOBOTO IPOEKTA ABJISETCS BaXKHOM COCTaBIIAIOLIEH
B BbIpabOTKE Yy 00y4yaeMOro HaBbIKOB K CaMOCTOSTENbHOM MPAKTUYECKOM M  Hay4dHO-
MCCIIEIOBATENBCKONW paboTe. DTO BaXKHBIM CTHMYJ K paboTe ¢ y4yeOHOW M HAay4yHOW JTUTEpaTypoil u
CIPaBOYHMKAMM 110 KOHKPETHOH TeMaTHWKe, 3aKpeIUICHHI0 TIOJIYYEeHHBIX 3HaHUM, a Takxke
npuoOpeTeHne HEeoOXOAMMOTro OmbiTa OQOPMIICHHS TEKCTOBOTO M TpaHuuecKoro marepuia B
COOTBETCTBHUH C IPUHATHIMU TPEOOBAHUAMH U CTAHJAPTaAMH.

B mpouecce BbINOMHEHUS KypcOBOIO IpoekTa Oojiee INIyOOKO M TIIATENbHO M3y4aroTCs
TEXHOJIOTUYECKUE PEKUMBl U IPOU3ZBOAMUTCS JUTEPATYpHBIA 0030p MO HCHOJIb3YyEMBIM CHCTEMaM
aBTOMATHUYECKOT'0 YIPABJIEHUS KOHKPETHBIM TEXHOJIOTUYECKUM IIPOLIECCOM.

B pesynbraTe KpUTMUYECKOIO aHajaM3a CYLIECTBYIOIIEIO COCTOSHUS Ipejjaraercs Ooiee
COBPEMEHHOE TEXHUUYECKOE PEIICHUE U MaTEMAaTUYECKasi MOJIE/Ib CUCTEMBI YIIPABICHUS.

OOyuaemblii IO pe3yinbTaTaM MaTEeMAaTHUYECKOI'O MOJEIMPOBAaHHUS OOOCHOBAHHO CHUHTE3UPYET
QITOPUTMHUYECKOE U MPOrpaMMHOE 00ECIICUEHNE YCOBEPILIEHCTBOBAHHONW MOJIEIH.

HaBbiku 1 ymMeHMsI, IOJTY4YEHHBIE B MIPOLIECCE KYPCOBOTO IIPOEKTUPOBAHMS, UCIIONIB3YIOTCS NPU
MIOJIFOTOBKE OCHOBHOT'O COJIEPKaHUS BBITYCKHOM KBaTM(PUKAIMOHHON PabOTHI.

KypcoBoif HpOEKT COAEpXKHUT TEKCTOBYIO 4YacThb IOSICHUTENbHOM 3amucku obobemoM 35-50
ctpanul U 8-10 nuctoB Qopmara A4 mnpe3eHTaOeabHOW wYacTH Uil MYyOJIMYHOTO JIOKJIaja.
CopnepxarenpHas yactb KypcoBoro npoekra no ACY TIIull cnepxut nBa pasaena: TEOpETUUYECKYIO U
MIPaKTUYECKH-PACUETHYIO.

Paznen | ob6bemom or 15 mo 20 cTpaHMIl COAEPKUT KpaTKOE OMHUCAHHE OCOOEHHOCTEH
TEXHOJIOTUYECKOI0 Mpoliecca U arperara, B KOTOPOM OCYILECTBIseTcs mpoiecc. B HeM mpuBonarcs
pe3yabTaThl JUTEPATYpHOro 0030pa M JaeTcs oOlas OLEHKa COCTOSHHUS IO aBTOMAaTUYECKOMY
ynpasnenuto. Ilo pesynpraTam QopMmHpyrOTCS 1€MW 3aJauyd 10 YJIY4YIIEHUIO Crocoba
aBTOMATUYECKOTO YIPABJIEHUS N3Y4a€MbIM IIPOLIECCOM.

OcuoBHo#t pazaen |l o6bemom ot 15 mo 30 cTpaHHI] MOCBSIIEH OMUCAHUIO TMPEAJIAraeMoro
MEPONPUATHS 110 COBEPIICHCTBOBAHUIO CHUCTEMbI aBTOMATHYECKOTO YIPABICHHUS paccMaTpUBAEMbIM
TEXHOJIOTUYECKUM IPOLIECCOM.

OTOT pazjies B HOJHOM 00beMe TOJDKEH BKIII0YATh CISAYIOIINE pa3/iesbl:

- omnucaHue (QYHKIMOHAIBHOM CXEMbl aBTOMATUYECKOTO KOHTPOJS U yIpPaBJICHHS
TE€XHOJIOTUYECKMMH NTapaMeTpaMHu aBTOMaTU3UPYEMOTO WIIM ONTUMHU3UPYEMOTO ITPOLIECCa;

- MaTeMaTHYecKyl0 MOJeJIb AaBTOMAaTHYECKOI'0 YIPaBJICHHUS TMPUOPUTETHBIM (TJIABHBIM)
mapamMeTpoM Iporecca ¢ 00sf3aTeNbHBIM  YKa3aHHWE KpUTepus OLEeHKH 3((HEeKTUBHOCTH
aBTOMATHUYECKOTO YIPABIICHUS;

- ONUCaHWE CTPYKTYPHOH CHCTEMBlI aBTOMATUYECKOIO YIPABJIEHHs IapaMeTpOM IIpolecca ¢
yKa3aHHe MpeIaraéMoro yCoBepuIeHCTBOBAHMUS,

- pacueT MEpexXOJHOro IIpolecca B IPEAJaraéMoil YCOBEPLUIEHCTBOBAHHOM CHCTEME C
UCIOJIb30BAaHUEM Pa3pabOTaHHOIO AITOPUTMHYECKOTO U IIPOrPAMMHOIO 00ECTIEYEHNUS;

- JKeJaTeJbHO SKOHOMHYECKOe OOOCHOBaHHME OKYMAeMOCTH IMPEAJaraeéMoro MEpOINpHUATHS T10
COBEPILICHCTBOBAHHUIO aBTOMATU3UPOBAHHOI'O YIIPABICHUS TEXHOJIOTMUECKUM MPOLIECCOM;
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PenieH3npoBaHHbBIM PYKOBOAMTENEM KYpPCOBOW MPOEKT IyOJMYHO 3allMIIaeTcss Ha Kadenape.
Jlydqmme npoekTbl MOryT OBITh PEKOMEHIOBaHbl AJIS JOKJIAaJa HAa HAaydyHOW KOH(pEpeHIUH U K
OIyOJIMKOBAaHUIO B HAYYHBIX COOpHUKAX. Y CIEIIHAs 3alUTa KypCOBOTO MPOEKTA SBISAETCS JOIMYCKOM
K cxaue sk3aMena no ACY TIIull.

N

Ilpumepvr mem Kypcoswvix npoexkmog no oucyunauue ACY TIHull (npumenumenvho K
MEManiyp2uiecKum npou3eoo0cmeam)

AFJIOMepaIII/IOHHOC MMpou3BoOJACTBO
ABTOMaTH3aUsg W OINTHMH3ALMA YIIpaBJIICHUA IIPOHECCOM HU3MCIBYCHHA MATCpUalOB Ha
YCTAHOBKaxX € 3aMKHYTBIM [MUKJIOM (H_IapOBBIX " CTCPIKHECBBIX MGHLHI/ILIaX).
ABTOMaTM3amusg u OIITUMHU3AIUA  YyHOPaBJICHUA IIPOLECCOM  CIICKaHHMA IMIMXTBI Ha
KOHBeﬁeprIX MallnHax B YCJIOBUAX BBICOKOIIPOU3BOJUTCIBHOTO IMTIPOU3BOACTBA.
ABTOMaTH3aUA nponecca IMPOU3BOACTBA OCI)J'IIOCOB&HHLIX OKAaThIIIEH MOBBIIICHHOTO
Ka4ueCTBa B YCJIIOBUAX OTCUHCCTBCHHBIX I'OKos.

Koxkcoxnmuueckoe mpou3BoOICTBO
ABTOMaTH3AIUS ¥ ONTHMH3AIUS YIIPABICHUS TEXHOJIOTHUYECKUM TIPOIIECCOM OOOTAIICHHS U
KOMITOHOBKM YTOJBHOM IIMXTBHI C Y4YETOM CHEIH(UYECKUX YCIOBHH (B3PBIBOOIIACHOE
IIPOU3BO/JICTBO).
ABTOMaTH3aIM NIPOU3BOJICTBA KOKCA B KOKCOBBIX IIeUax, 00beIMHEHHBIX B OaTapeu.
ABTOMaTI/I?;aHI/I?[ U ONTUMHU3ALUA YHPABJICHUSA IMPOLCCCOM BBIACICHUSA M3 KOKCOBOI'O TIa3a
MOJIE3HBIX YTIIEBOAOPOIHBIX COCTABIISIONINX BEICOKOMOJICKYIISIPHBIX COCIMHEHUI

JJomMeHHOE TPON3BOACTBO
ABTOMaTH3alMs M ONTUMM3ALMS YIPABICHHUS MPOLECCOM BBIIUIABKM YYyT'YHAa B JOMEHHBIX
Mevyax B yCJIOBHSIX ABYXKOHEYHON CHCTEMBI MOJAud MIMXTHI (IKOHOMUS KOKCA).
ABTOMaTH3alMs W ONTHUMHU3AIMS YIPABICHHUS MPOIECCOM BBIIIJIABKA YYT'YHA B YCIOBHSX
0EeCKOHEYHOMU JTOTKOBOM CHCTEMBI 3arpy3KH (ITOBBIILIEHUE MPOU3BOAUTEIHLHOCTH).
ABTOMaTH3alMs W ONTUMHU3ALHWS YIPABICHUS TEIUIOBBIM PEXKUMOM BO31yXOHarpeBaTeen
JIOMEHHBIX TIeUeil.

CrajenaBuibHOe IPOU3BOACTBO
ABTOMaTH3aIMs Ipoliecca BBIIUIABKM CTajdd B KHUCJIOPOJHBIX KOHBEpPTEpax C BEpXHEH
IIPOYBKOM.
ABTOMaTHM3aMs Ipoliecca BBHIJIABKA CTald B JIBYXBAHHBIX CTAJICIUIaBMIIBHBIX I€4ax C
IIPOJYBKOM BaHHBI KUCIIOPOAOM.
ABTOmMaTM3almUs W ONTUMHU3ALUSA  YOPABJIECHUS TPOIECCOM  BBIUIABKUA  CTadd B
AJEKTPOAYTOBBIX M€Yax MePEMEHHOr0 TOKa.

BHeneunasi 1oBoaka crauu B arperarax neub-koBil (AKII) n ycTtaHoBKax HMpPKYJIAIMOHHOTO

1.
2.

BAKYYMHMPOBaHUsI.
ABTOMAaTH3a1Ms ¥ ONITUMHU3ALUS IIPOLIECCa JOBOJKH CTAJIM B arperarax KOBII-TIEYb.
ABTOMaTH3anMsg M ONTUMHU3ALMA YIPABICHHUS MPOLECCOM BaKyyMHUPOBAaHHUS CTalud B
YCTaHOBKAX HUPKYJSITUOHHOTO BaKyyMHPOBAHMS.

ABTOMATH3alUs NIPOLECCA HeNPePbIBHOM pa3iauBKU ctajau Ha MHJI3 kpuBoJiMHeitHOTO 1

1.

PaauaJbLHOTO THUIIOB.

ABTOMaTm3aius mporecca paznmmuBku craiu Ha MHJI3 cnssOoBBIX pa3mMepoB B yCIOBHAX
BBICOKOITPOU3BOAUTEILHOTO MPOU3BOJICTBA.

ABTOMaTH3anus mporecca paziuBku ctanu Ha MHJI3 copToBBIX pa3MepoB B YCIOBHUAX
BBICOKOITPOU3BOAUTEIILHOTO MMPOU3BOJICTBA.
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ABTOMATH3AIUA M ONTHMU3AIKUA YIIPABJIECHNUS MPOLECCOM HArPeBa MeTaJLJIa Nepel MPOKAYKOoi
U TePMHUYECKO 00padoTKOM.

1. ABromaTuzanus M ONTHUMM3aLMs YIPABICHUS HAarpeBOM MeTajla Iepel IMPOKaTKOM u
TepMHUYECKON 00pabOTKOM B eyax KaMepHOTro THUIIA.

2. ABTOoMaTH3alys U ONTHMHU3ALMUS YIPABJICHUS HATPEBOM U B Ipolecce TepMOOOpabOTKU B
revyax IpoxXOoAHOro THUIA.

3. OnTuMM3anus yrnpaBJIeHUS TEMIIEPATypHBIM PEKHUMOM, IMPOLECCOM COKUTaHUS TOILIUBA U
ra3oAMHaMHU4YCCKUM PCIKHUMOM HArpCBaHUA ne4yeu.
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7 OyeHnounvie cpedcmaa 0Jist NPOBeOeHUsl NPOMENCYMOUHOU ammecmayuu

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpeACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘lHOﬁ arrecranmm.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3ynabTaThl O0yueHUS

O1neHOYHBIC CPEACTBA

TFOTOBHOCTBIO YUAaCTBOBATb B COCTABJICHUHN aHAJIUTUYCCKUX O630pOB U HAYUYHO-TCXHUYCCKHUX OTUYCTOB I10 PE3yJibTaTaM BBIIIOJIHEHHOM pa6OTBI, B
IIOATOTOBKEC HY6J'II/IK3HI/II7I 110 pE3yjibTaTaM I/ICCJ'IG,I[OBaHI/Iﬁ u

paspaborok (ITK-3)

3HaThb — o0mue  HampaBleHHS W IeNH
IIPOBOAMMON Hay4dHOW paboThl IpHU TR T LT ————
OArOTOBKH pacHIIMpeHHbIX " ) ya Y ’
yriyOeHHBIX AHATMTHICCKUX 2. Dranbl HOATOTOBKU HAyYHO-HUCCIIEIOBATENILCKOIO OTYETA.
0030poB;
— CTaHJapThl H TpeOOBaHMS K 3. CrpyKTypa Hay4HO-HCCIEA0BATEIbCKOTO OTYETA.
H3JI0KEHUIO pe3ynbTaToOB
- - 4. KynpTypa B HeoOxoauMmasi OOBEKTHBHOCTL U I[€JIECOOOPA3HOCTH IUTHUPOBAHHUS
MIPOBEACHHOM HCCIIEI0BATEIBCKOM Y
pPaBOTHI; UCIOJIb3YEMBIX ~ JUTEPATypHBIX HCTOYHUKOB, HCIIOJIB3yeMbIX B  IPOLIECCE
— TMOpSAOK M TOCJIEA0BATENbHOCTh HCCIC0BAHNH.
H3JIOKCHHA pe3yJIPTATOB Tipu 5. IlpaBuia MUTHPOBAHUS UCTIOIB3YEMbIX HCTOUHUKOB HH(OPMAIIUH.
MMOATOTOBKH OTYETA IO BBIITOJHECHUIO
paboTHI;
YMmets — KpaTko H OO0OCHOBAaHHO H3JIaraTh
p 1. CocraBuTh aHHOTAIIUIO KypPCOBOTO MPOEKTA.
OCHOBHBIE PE3YJIbTATHI, IOJYUYECHHBIE B 5 CoCTABITE CIINCOK KIIOUCREIX CIIOB
IIpoILECCE HCCIIEOBATENBCKOM ' .
56(1)1“1_ s 3. OdopmHTh pe3ylbTaThl HCCIETOBAHUN TI0 TPEOOBAHHSIM U CTaHIAPTAM.
p ’ 4. CocCTaBUTh CIIMCOK LUTHUPYEMBIX TMEYATHBIX M JAPYruX UHGOPMAIMOHHBIX
— HCIIOJNB30BaTh METOJUKY COCTaBJICHUS HCTOUHUKOR
HAY4YHO-HCCIIEA0OBATEILCKOIO  OTYETa i
ya a N 5. IIpoBeputh comepxaHre KypcOBOro MpoeKTa Ha aHTUIIIaruar.
10 pe3yJbTaTaM UCCIEAOBaHUM;
Bnazners — HaBBIKAMH 000CHOBAHHOTO

KPUTHYECKOI'O aHAIIU3a Pe3yIbTaTOB
IIPY OATOTOBKE PACIINPEHHBIX
aHAJTMTUYECKUX 0030pOB IO 3aJaHHOH
TEME;

Odopmierne TEeKCTOBOM M TpaduuecKoil 4acTh KypCOBOTO MPOEKTa B COOTBETCTBUU C
TpeOOBAHUSIMU CTAHJAPTOB U MPUHATHIX METOANYECKUX YKa3aHUM.




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Inanupyemble pe3ynbTaThl 00yUeHUs

OueHouHble CpeCTBA

CIIOCOOHOCTBIO K (DOPMHUPOBAHHIO
OCHOBHBIX 33aJjad U HaIlpaBJICHHUH

UCCIIEI0BaHUs npu peleHnu
IIOCTaBJIEHHON 3aaun o
COBEPLICHCTBOBAHMIO CUCTEM

ABTOMAaTHYECKOI'O YIIPABJICHM,

CIIOCOOHOCTBIO OCYHICCTBJIATDH C60p M aHaJIn3 UCXOJHBIX JaHHBIX JJIA pacde€Ta U NPOCKTHUPOBAHUA CUCTEM U CPECACTB aBTOMATHU3ALIUA U YIIPABJICHUA

(TTK-5)

3HaTh

npaBWiia opraHuzaluu cbopa H
aHallu3a HCXOOHBIX JIaHHBIX IMIpH
MPOBEACHUU aKTUBHOTO M TTACCUBHOTO
METO/I0B;

METO/bI ONIPEICTICHUS PErPECCUOHHBIX
3aBUCUMOCTEHN IIPH OJTHO U MHOTO-
(aKTOPHBIX IKCIIEPHUMEHTAX;

1. Metozpl cOopa HaydHOU HHPOPMALINH.
2. CocraBieHue IUIAHOB MPHOPUTETHOrO cOoOpa HHGOPMAIMM U COCTaBJICHUE
MaTpHULIbI INIAHUPOBAHUS ABYX WJIM MHOTO(PAKTOPHBIX IKCIEPUMEHTOB.

YMmeTn

UCIOJIb30BATh MH(POPMALIMOHHbIE
pecypcel Ui TpUOOPETEHUs] HOBBIX
3HAHUW W yMEeHMH B  obiactu
aBTOMaTH3aluU yIIpaBJICHUS
TEXHOJIOTUIECKUMH TIPOILIECCAMH;
KBaJM(HUIUPOBAHHO M OOOCHOBaHHO-
JOCTYITHO TPE3E€HTOBATh IOJyYCHHbIE
PE3yNIBTaThl IPOJICIAHHON PabOTHI;

IIpoBectu nH(pOPMAIIMOHHBIN MOMCK HAYYHBIX HCTOYHHUKOB I10 3a/laHHON TeMe KYypCOBOTO
MIPOEKTA WM MPOBOJUMON Hay4YHOU pabOTHI.

Bnanets

HaBbIKAMH  aHalu3a  MOJyYEHHBIX
JaHHBIX C  LEJbI0  OIpeAeTeHUs
IIPUOPUTETHOTO yCIOBUSL  JUIS
npUHATHS 3 (HEKTUBHOTO PELICHUS 10
COBEPILLIEHCTBOBAHUIO PabOTHI CHUCTEM
aBTOMATHUYECKOTO YIPABIICHUS;

YMEHHUEM u HaCTOWYMBOCTBIO
IIPUMEHEHUs] NPUHATHIX PEIICHUH IO

1. TlomxGop HEOOXOIUMBIX MaT€pUAIOB, COCTABIEHNE MIPUMEPHOTO TIaHa KYPCOBOTO
IIPOEKTA;

2. Ananu3 WHGOPMAIMOHHON JIUTEPATyphl, TOJArOTOBKON aHATUTHYECKHX 0030pOB
110 3¢ (eKTUBHOMY PELICHHIO ITOCTABICHHOM 33a]]Jaui KypCOBOTO MPOEKTA.
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Inanupyemble pe3ynbTaThl 00yUeHUs

OueHouHble CpeCTBA

COBCPUICHCTBOBAHUIO
ABTOMAaTUYCCKUX CUCTEM,

paboThl

CHOCOOHOCTBIO MPOU3BOAUTH PACUYEThl U MPOCKTUPOBAHUE OTAEIHHBIX OJIOKOB M YCTPOWCTB CHCTEM aBTOMATH3allMd U YIpPaBJICHUS U BHIOMpATh
CTaHJApTHHIE CPEJICTBA ABTOMATHUKH, U3MEPUTEILHOW U BBIUUCIUTEIBLHON TEXHUKH ISl MPOEKTUPOBAHUS CHUCTEM aBTOMATH3AllMU U YIPABJICHHUS B
COOTBETCTBHUHM C TexHUYeCKuM 3ananuem (ITK-6)

3HaTh

CTPYKTYPY u B3aHMOCBSI3b
AaBTOMATHU3UPOBAHHOTO MPOM3BO/ICTBA,;
ocobenHoct noctpoenust ACY TII u

ACVYII COBPEMEHHOTO
MPOU3BOJICTBEHHOTO  Mpolecca B
MeTaJIypIruu,

OCOOEHHOCTH TEXHOJIOTHH U YCJIOBUA

aBTOMAaTH3allN1 MPOIECCOB
MOATOTOBKU ITUXTOBBIX MAaTEPUAIIOB;
0COOEHHOCTH aBTOMaTHYECKOI'O
YIPABICHUS arJioMeparMoOHHOTr 0
MIPOU3BOICTBA;

0COOEHHOCTH aBTOMaTHYECKOTO
yIpaBiIeHUS TEXHOJIOTHYECKUM
MPOLIECCOM MIPOU3BOJICTBA
METaJUIM3UPOBAHHBIX OKATHIIIECH;
O0COOCHHOCTU ABTOMATHYECKOTO
yIpaBIeHHUsS MPOLIeCCOM O00OTaIeHUS
yrieu u MOJATOTOBKH
MHOT'OKOMITOHEHTHOM YTOJIBHOM
MIUXTEL,

WHJIMBU1yaJIbHbIE yCIIOBUS

aBTOMATH3AllMM TpoIecca CIEKaHUS
KOKCYIOIIMXCS yIJIeH B KOKCOBBIX
nevax , 000XOKEHHBIX B OaTapeu;

ABTOMAaTHYECKOE yIIpaBJICHUE

Bonpocel ona noozomoexku K 3auemy ¢ oueHkou:

1.

wmn

~No

10.
11.
12.
13.
14.
15.

16.

OcHosnble 3a7aun ¥ e ucnonb3oBanust ACY TII u ACYII B npOMBIIITIEHHOM
MPOU3BOACTBE?

[TpuHuMI neicTBUS IPOOMIIBHBIX YCTPOMCTB BAJIKOBOT'O U ILIEKOBOT'O TUIIOB?

YeM oTIMYAETCS OTKPBITHIN LIUKII APOOIIEHUS OT 3aMKHYTOI0?

ABTOMAaTHYECKOE YIpaBJICHUE JPOOUIBHBIM YCTPOHCTBOM, pabOTAOMUM B
OTKPBITOM LIUKJIE.

OcoOeHHOCTH ~ aBTOMAaTH3allUd U
NpoOJeHus B 3aMKHYTOM LUKJIe?
CrtpyKTypa KOHTypa J103UpOBaHMSI MAaTEPHAJIOB.

Tunsl 103aTOPOB CBHITYYHX IIUXTOBBIX MaTEPUAIIOB

BuOpaunoHHblii nuTaTenb: NpUHIUN padOThl, JOCTOMHCTBA U HEJOCTATKU C TOUYKHU
3peHusl aBTOMATUYECKOTO YIIPABIICHUS.
BuOpaunonnele u  TapenbuyaTble IMUTATENd B
JO3UPOBAHUsA: JOCTOUHCTBA U HETOCTATKH.
CrpyKTypHasi cxeMa KOHTYPOB YIIpaBJI€HUs LIEHTPAJIIM3UPOBAHHBIM YIIPaBICHUEM
JO3UPOBAaHUSI MHOTOKOMIIOHEHTHOM IIUXTHI;

CucremMa KOHTpOJIA YpOBHS MaTepuaioB B pabouyMX M pacXoJHbIX OyHKepax
JUCKPETHOTO ¥ HETIPEPHIBHOTO JIEHCTBUS;

[TpuHIMI NeCTBHS KOHTYpa yIpaBieHUs! YBIa)KHEHUEM arjOMallnHbl.
KonaykromeTpruyeckuii METO] U3MEPEHHUS BIIAXKHOCTH MaTepHalIOB
PannonsoronHblil MeTO U3MEpEHNUs BIaKHOCTH IIMXThI (HEHPOHHBIN Biaromep):
MPUHIUI eHCTBUSA pabOThI U YCIOBUS IPUMEHEHUS;

CrniocoObl n3MepeHus Ta30MPOHUIIAEMOCTH arjJJOMEPAlMOHHON IUXTHI U CHITYYHX
MaTepUasos;

KoHTyp ynpasneHus TeMiepaTypHbIM peKHMOM 3aCBIITAHHOTO TOPHA;

OIITUMHU3AIIMK  YHOPABJICHUA  IMPOLHECCOM

cXeMax aBTOMAaTHU4YC€CKOI'O
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Inanupyemble pe3ynbTaThl 00yUeHUs

OueHouHble CpeCTBA

nmpoueccomM BBIACIICHU A
BBICOKOMOJICKYJIAPHBIX YIJICBOAOB U3
KOKCOBOI'O I'a3a,

TCXHOJIOTHYCCKHUEC 0COOEHHOCTHU u
aBTOMaTu3aluvs IIpoHecCa BbIIIJIABKU
4YyTr'yHa B IOMCHHBIX II€YaXx;

ABTOMAaTU3UPOBAHHOE YIpaBJICHUE
TEIIIOBBIM peXKUMOM
BO3/lyXOHarpepareieu JTOMEHHON
MeYn;

WHMBU1yaJIbHbIE 0COOEHHOCTH

BBIIUIABKY CTaJIM B JBYXBAHHBIX II€Yax
C IPOJYBKOM KUCIIOPOJOM;
0COOEHHOCTH aBTOMAaTHUYECKOTO
YIPABICHUS IPOLECCOM  BBIIUIABKU
CTaJli B KHUCJIOPOJHO KOHBEPTOPHBIX
LeXax C BEpXHEU IIPOyBKOU;

TUNBI ~ MaTeMaTU4YeCKUX  Mojelel
CUCTEM ONTUMHU3ALNU U
aBTOMATH3ALNH YIIpaBIECHUS
TEXHOJIOTUYECKUMHU IIporeccamu
METAJITypruuecKoro Nponu3BO/ICTBA;
0COOEHHOCTHU yCIIOBUI
aBTOMATHUYECKOTO yIpaBICHUS
JIOBOJKOM CTajM arjoMeparax Ieub-
KOBIIIb;

TEXHOJIOTUYECKUE U WHIUBUIYaIbHbIE
YCJIOBHSL aBTOMAaTH3allMM  IIporecca
BaKyyMHPOBAHUS CTaJIM B yCTAaHOBKAaX
LHUPKYJISPHOTO TUIA;

TCEXHOJIOTHYCCKOC 0COOEHHOCTHU

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

25.
26.

27.

28.
29.

30.
31.
32.
33.
34.
35.
36.
37.

38.

CnocoObl aBTOMaTHYECKOT'0 YIPABJICHHSI CKOPOCTHIO arjioMepallMOHHON MaIIHHbL;
Crioco0 aBTOMAaTUYECKOTO YIPABIECHUS MPOIIECCOM OKOMKOBBIBAHUS OKATBIIICH;
Yem oTamyaeTcsi KAMEHHBIN yToJib OT KOKca?

Kak obecrieunBaeTcss HEOOXOAMMBIN TEMIIEPATyPHBIA PEKUM MTPH KOKCOBAHUU?
[Touemy pazMep Kamepbl KOKCOBaHHS ¢ KOKCOBOI CTOpOHBI OaTapeu Oosbiie?
3adeM HYXHO YIpaBJeHUE MPOLIECCOM OXJIAXAAIOIeH Ba3bl IIPU TYLIEHUU KOKca?
B yem 0co0eHHOCTH TEXHOIOTHYECKOT0 IPOIEcca BBITUIABKY YyTyHa?
Cnemnuduueckre ycIoBUS aBTOMATH3allMM IIpollecca BBHIIUIABKM YYTyHa B
JIOMEHHBIX Tedax?

Oco0eHHOCTH aBTOMAaTUYECKOTO YIIPaBJICHUs JaBJICHUs B JIOMEHHOM MeUu;

B d4emM 0COOEHHOCTH aBTOMATHUECKOTO YIPABICHUS TEMIIEPATYypOd TOpSYETro
Iy Ths?

B ueM 0cOOE€HHOCTh aBTOMAaTHYECKOTO YIPaBICHUS BIAKHOCTb TOPSIUETO TyThs B
JIOMEHHOU neun?

[ToueMy U30BITOK MPUPOIHOTO ra3a B TOPSUEM AyThe HEKENaTeIeH?

Kakue wucmonb3yroTcs CHUCTeMbl 3arpy3kd MIMXThI B JOMEHHYIO TM€4Yb IO
nasineHueM oosee 3 armocdep?

CucreMa ympaBlieHUs ToJadel MaTepuaaoB B JOMEHHYIO Meub ( JocTaBka Ha
KOJIOUTHUK TI€YH)

KonTponb u aBTOMaTHuYecKOe YIOpPaBIEHUS Ta30JMHAMUYECKUM PEKHUMOM
JTIOMEHHOM 1eun ( pa3psKEeHHOTO IMOTOKA MO CEUECHUIO);

KoHTposib 1 aBTOMaTH4yecKoe yrnpaBlIeHUE TEINIOBBIM PEKUMOM JOMEHHOM MEYu;
KoHTposib 1 aBTOMaTH4YeCKOe yIpaBlIeHUE JOMEHHOU meun (CXOI0M IIUXTHI)
MeToabl KOHTPOJIA TEKYIIEro TEMIIEPATYPHOI'O COCTOSIHUS JOMEHHOTO MPOIIECCa;
Metoapl KOHTpOJS pacmpeneneHus temneparypsl, cogepxkanuss CO u CO, 1o
CEUYEHMIO IITUXThI?

TennooTBogHas CMOCOOHOCTH JAOMEHHOTO Tasa
IIPOU3BOJICTBE?

Uem 0OBACHSIETCS BBICOKAS] MIPOU3BOJAUTEIBHOCTh KOHBEPTEPHOTO MPOU3BOJICTBA
cranu?

TexHomornueckne OCOOEHHOCTH aBTOMATH3AIlMM KOHBEPTEPHOTO IMPOM3BOJICTBA
cTanu?

n €ro HCIOJIB30BAaHUEC B
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Inanupyemble pe3ynbTaThl 00yUeHUs

OueHouHble CpeCTBA

aBTOMATHU3HPOBAHHOW  ONTHUMM3AINH
YOpaBICHHUS BBILJIABKOM CTald B
NYTOBBIX  CTaJeIUIaBUJIBHBIX  IeYax
MEPEMEHHOTO TOKA;

TEXHOJIOTHYECKHE 0COOCHHOCTHU
aBTOMATHUYECKOTO yIpaBICHUS
pa3IMBKOI CTaIu na  MHIJI3
panaIbHOTO TUIIA;

TEXHOJIOTHYCCKHUEC yCJ10BUA

aBTOMAaTU3allvK YIIPABJICHUA HArpCBOM
MCTaJllIa B II€YaX KaMCPHOI'O TUIIA,
TCXHOJIOTHYCCKHE WHIWBUAYAJIbHBIC
YyCJI0BUA ABTOMAaTHU4YCCKOI'O
yIpaBJICHHUS HArpeBOM MCTAJIa B
neyax nepexoaHoro TuIa,

TCXHOJIOTHYCCKHEC ycJioBus n
aBTOMAaTU3aluro Imponecca
OXJIAXKJICHUA TopA4YCINCTOBOTO
IIHUPOKOIIO0JIOCOTO IIpoKaTa nepen

CMa3KOl B PYJIOHBI WJIM TMOPE3KOM Ha
MEpHBIE JIJIUHBL;

39.

40.

41.

42.

43.

44,

45.

46.

47.
48.

49.

50.
51.

52.
53.
54,
55.
56.
57.
58.

OCHOBHBIE CBOMCTBa JACTCPMUHHUPOBAHHBIX MaATEMAaTHYCCKUX MO,Z[CJICI;'I
TCXHOJIOTUYCCKOTI'O ITponecca.
OTanuuTeNbHBIE CBOICTBa OCHEPEMCHTAIIBHO-CTATUCTUUCCKHUX MOI[CJ'ICIZ

ABTOMATHUYCCKOTI'O YIIPABJICHUA TCXHOJIOTMUYCCKUMU IMPOLECCCaAMU.
OCHOBHBIC TTOJIOKCHUS OMIIMPHYCCKUX Moz[eneﬁ ABTOMATHUYECKOI'O YIIpaBJICHUSA
TCXHOJIOTUYCCKHUMHU MMPOLECCCaMU IMTPOMBIIIJIICHHOI'O HpOI/I3BOZ[CTBa?

Marematuueckue MOZACIN  aBTOMATHYCCKOIO  YHpPaBJIICHUSA IPOHU3BOACTBOM:
OCHOBHBIC IMTPUHIUIIBI NCKYCCTBCHHBIX HCprOHHI)IX CeTeH.
Marematuueckue MOJCIN ABTOMATHU3UPOBAHHOI'O YIIpaBJICHUA

TEXHOJOTMYECKUMHU MPOLIECCaMU, OCHOBAHHBIE HA MPUHIUIIAX HEYETKOM JIOTUKU U
HEYETKUX MHOXKECTB.

JluHamuueckue MOJENN aBTOMAaTHU3WPOBAHHOIO YIPABIEHUS TEXHOJIOTMYECKUMHU
IIpoLeccaMy POMBIIUIEHHOTO IPOU3BO/ICTBA;

Cucrema KOHTPOJISi CKOPOCTU BBIFOpaHMS YIJepojaa B Ipoliecca KOHBEPTEPHOM
IJ1aBKu?

Cucrema aBTOMaTHUECKOTO YIIPaBIIEHUS MOJI0XKEHUEM MTPOAYBKOM (pypMBI 110 X011y
KOHBEPTEPHOM TUIABKH.

[Tpenmy1iecTBO U HEAOCTATKU 2X-TIO3UIIMOHHOTO CIIOcO0a ynpaBieHus?
TexHuueckoe obOecrieueHUE 2X-MO3ULIMOHHOTO YIPABIEHUS TEXHOJIOTHMYECKUM
IIPOLIECCOM.

UYro Takoe ympaBlIeHHE C TOJHBIM M HEIMOJIHBIM MPUTOKOM PEKOMEHAALUU IO
IIPUMEHEHUIO?

OnrtumainbHasi 0COOCHHOCTh peaTn3alui 3X-MIOU3MOHHOTO YITPaBICHUS?

[Touemy pexkomeHayeTcss Npu 3X-MO3UMLHMOHHOM YIPAaBICHUHM HCIOJb30BATh
UMITYJIbCHBIA pexumM?

Yro o3HavaeT MoHATHE «K03(DULIMEHT nepeaaun peryasTopa»?

Urto o3nauaet nouarue «Bpemsa uzogpoman?

Yro Takoe «Bpemst npeaBapeHus» B MapaMeTpax HACTPOUKH perynsaropa?

Urto Takoe «Bpems mpeaBapeHus» B MapaMeTpax HaCTPOUKH peryasTopa?

Yem orinuaercs npuHun padotst CAY u COP?

CyTb MeTO/a MOUCKa IKCTPEMYyMa 10 3aIOMHUHAHUIO MaKCUMyMa?

Heobxonnmoe u nocratoynoe yciosue 3¢ pextuBHoro npumenenus COP?
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59. HeoctaTky TUITOBBIX METOOB IIOMCKA SKCTPEMYMa 110 3allOMUHAI0 MAaKCUMyMa.
60. ITpuammn padotet CAY Ha OCHOBE UCKYCCTBEHHBIX HEHPOHHBIX CETEH.
61. IlpuHiun GyHKIMOHMPOBAHUS KOHTYPOB Ha OCHOBE IIPUHILIUIIOB HEYETKOH JIOTUKU

9.

U HEYETKUX MHOYKECTB.

Bonpocul ona noozomoeku K IK3ameny:

CrpykTypHasi cxeMa KOHTypa ONTHMHU3MPOBAHHOI'O YIPABJIEHUS H3MEIbYECHUEM,
o0ecreynBaroIas MaKCUMalbHO BO3MOKHYIO IPOU3BOJAUTEIBHOCTh KOMILIIEKCA.
CrpyKTypHasi cxeMa U NPUHLUI pabOThl CUCTEMA aBTOMAaTHUYECKONH ONTUMH3ALUU
yIpaBJIeHUS] TEXHOJIOTMYECKUM arperaroM MeJIKOro HU3MeNbYeHUs (1IapoBOM
MEJbHUIIBI) 10 CKOPOCTH  H3MEJIbYEHMsS] BO3BpaTa C LEJIbI0  JTOCTHXKEHUS
MaKCHMaJIbHOW IPOU3BOJUTEIBHOCTH.

CucremMa  aBTOMAaTHYECKOI'O  YIpPaBJIEHUA  IPOLECCOM COCTaBJICHUSA
MHOTOKOMIIOHEHTHOW LIMXTHI B YCJIOBUAX LIEHTPAJIM30BAHHOTO YIIPABIICHUS.
OO6mas pyHKIMOHANBHAS CXeMa aBTOMAaTH3MPOBAHHOTO YIPABJICHUS IPOIECCOM
arJioMepanuu.

CriocoObl M3MepeHHsl BIAXHOCTH HMIMXTOBBIX MaTEpUaNoOB M CTPYKTYypHas cxema
VIOPaBIEHUS BIAXHOCTU C 1LEJIbl0 00ecrnedyeHrus MaKCHMajlbHO BO3MOXKHOMN
IIPOU3BOIUTEIILHOCTH aBTOMAaTU3aL1H.

Meronsl M3MEpEHMs TEKyIleW AaKTUBHOW JUIMHHBI AarjoJIEHThl M CTPYKTypHas
CXE€Ma ONTHMM3ALMH YIIPABIECHUS CKOPOCTBIO C LIEJIBIO MOAAEPKAHNUS aKTUBHOMN
JUIMHHBI Ha (PUKCUPOBAHHOW JUIMHE MAIIUHBI.

TexHonornueckas cxema aBTOMaTH4YECKOIrO YIPaBIEHUS IPOLECCOB IPOU3BOICTBA
0(IFOCOBAHHBIX METATIN3UPOBAHHBIX OKATHILICH.

Oco0eHHOCTH aBTOMAaTHU3MPOBAHHOIO YIPABICHUS IpOLIECCAMU OOOTaleHHs
yrieil U coCTaBI€HNUS MHOTOKOMIIOHEHTHBIX KOHIIEHTPATOB YTOJIbHON HMIMXTHI JUIS
KOKCOBaHUSI.

QOyHKIMOHAIbHAS CXE€Ma KOHTPOJIS U YIPaBICHUS TEXHOJOTMYECKUM MPOLECCOM
IIPOM3BOJICTB KOKCA B KOKCOBBIX Ieuax, 00pa3yromux OatapeliHble KOHCTPYKLUH.

10.ABTOMaTI/I?>aHI/I$[ U ONTHUMMU3alWs YIIPABJIICHUA IMPOLECCOM H3BJICYCHHA LCHHBIX

BBICOKOMOJIEKYJISIPHBIX MPOIYKTOB M3 KOKCOBOTO Ta3a (Mpoiecc MaKCUMaIbHOTO
W3BJICUYCHHs OCH30I1a)

11. ®yHKuMOHATBHAS CUCTEMA KOHTPOJIS U YIPABICHHS TPOIIECCOM BBHITNIABKU UyT'YHA
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B JIOMEHHOH I1I€YU

12. OcoberrocT pabOTHl CHUCTEM aBTOMATHYECKOTO YIPABICHUS TEMIEPATypOi
rOPEJIoro AyThsl, BIAXKHOCTBIO TOPENIOTo IyThsl U JaBIEHUEM rOpsYEro AyThsl.

13. Cucrema  aBTOMaTHU3MPOBAHHOTO YIPABJICHUS I[IUXTHOJAYed W 3arpy3koi
HIMXTOBBIX MaTE€PHUAJIOB B JIOMEHHYIO I1€Yb.

14. Cuctema aBTOMAaTU3MPOBAHHOI'O YIPABJIEHUS TEIJIOBBIM PEXUMOM JOMEHHOMN
Heyu.

15. Cuctema aBTOMaTU3MPOBAHHOTO YIPABIEHUS Ta30JUHAMHUYECKUM PEKUMOM HIIU
pacripe/ielIeHUeM ra30BOro MOTOKa MO IIAXTe MeYu.

16. Cucrema aBTOMATH3MPOBAHHOTO YIPABICHHUS XOAOM JOMEHHOH TM€Yd WM
PaBHOMEPHOCTBIO CX0/1a IIUXTHI

17. Cuctema ABTOMAaTU3UPOBAHHOIO 3KCTPEMAJILHOIO ONTHUMU3HUPYIOIIETO
ylpaBjIeHUs] NoJadyell MPUPOJHOrO rasa B ropsiuee AyThe JOMEHHOH meuu ¢
1eJIbI0 O0ecTeueHUs MUHUMH3AIMHU pacxoja KoKca.

18. Cucrema aBTOMAaTH3MPOBAHHOIO HKCPEMAIbHO-ONTUMU3UPOBAHHOTO YIPaBJICHUS
[10J1a4€il MPUPOJHOTO ra3a B ropsiuee JyThe ¢ LENbI0 JOCTH)KEHNUS MaKCUMaJIbHON
MPOU3BOIUTENILHOCTH JOMEHHOH Meun.

19. ®yHkuMOHATBHAS CXEMa aBTOMATUYECKOIO KOHTPOJS U YIPaBIIEHHUsS TEMJIOBBIM
PEKMMOM BO3/TyXOHArpeBaTeae JOMEHHOW MEUH.

20.CucreMma M MaTremMaTHuyecKass MOJeNb  OINpENeNeHUs U YIpaBJIeHHUs
MPOJOHKUTEIBLHOCTBIO TIEPHO/Ia HarpeBa ¢ LENbl0 aKKyMYJISIIUU MaKCUMAJIbHOTO
KOJIMYECTBA TEIIOBOW YHEPIUH B TEKYIINI MOMEHT.

21. DyHKIIMOHAIBHO-CTPYKTYPHAsI CXeMa YIPaBJICHHUS MPOIIECCOM BBHIIJIABKU CTAIH B
2X-BaHHBIX Il€YaX C MPOAYBKOM BAaHHBI KHCJIOPOJAOM M IOJAa4ed IPHUPOJHOTO
rasa.

22. TexHONOrn4YecKre OCHOBBI aBTOMAaTU3MPOBAHHOIO YIPABJICHUS TEXHOJIOTHYECKUM
MIPOLIECCOM BBIIUIABKM CTalM B CTaJEIUIABWIBHBIX arperarax ¢ MpOJyBKOM
MeTaJla KUCIOPOAOM.

23. yHKIMOHAIBHAS CXeMa aBTOMATHYECKOTO KOHTPOJISI M YIPABJICHUS MPOIECCOM
BBITUIABKH CTAJIU B KUCJIOPOAHBIX KOHBEPTOPAX C BEPXHEN POAYBKOM.

24. CucteMbl aBTOMATHUYECKOTO YMPABICHHS TOJOXECHUEM IMPOIAYBOYHOU (QYpMBI U
CKOPOCTBIO BBITOPaHUs yIiepoia no X0y NPOTyBKH.
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

CucremMa aBTOMAaTHYECKOTO KOHTPOJIA M YIPABIEHUS I'a300TBOJOM IUIABHIIBHBIX
ra3oB C IEJbI0 CHIKEHHS JIEKTPHUECKON MOLTHOCTH MOTPEOICHHOM IPU ATOM.
CucremMa aBTOMAaTHYECKOIO HENPEPBIBHOTO KOHTPOJSA TEMIIEpAaTypbl MeTaula U
COJEpKAaHME YIIIepoJa B MeTalle U HCIOJIBb30BaHME OJTUX IapaMeTpoB s
IIPOrHO3UPOBAHUS OKHMCICHHS NPOLECCa IPOAYBKH KHUCIOPOIOM.
@OyHKIMOHANBHAS CXeMa aBTOMATHYECKOTO KOHTPOJSL M YIpaBieHUs paboToit
MHUKCEPHOTO OTZEJICHHS CTalIeINIaBUIBHOTO TPOU3BO/ICTBA.

@OyHKIMOHANbHAS CXEMa aBTOMAaTUYECKOTO KOHTPOJIS M YHPAaBIEHUS MPOLECCOM
BBIIUIABKH CTaJIM B IYTOBBIX CTAJICIUIABWIBHBIX II€4ax

Cucrema aBTOMaTH4eCKOM ONTHUMM3ALMK YIIPABICHUE SHEPIeTUUECKUM PEKUMOM
JIEKTPOAYTOBOM IUIaBKM C LEJNbI0 JOCTHKEHUS MaKCUMAalIbHO BO3MOXKHOHU
IIPOU3BOIUTEIIBHOCTH MIEYH.

@DyHKIMOHAIBHAA CXeMa KOHTPOJS M aBTOMAaTHYECKOIO YIPABICHUS IPOLIECCO
JIOBOJKU cTayy B arperare neub-koul (AKIT).

Cucrema aBTOMAaTHYECKON ONTHMHU3ALMH YIIPaBJICHMUS IIPOLIECCOM
AIIEKTPONOTPEONICHUS € LENbI0 JAOCTHKEHHS MaKCHUMAaJbHOI'O BPEMEHU paboThI
AKII nox TokoMm ( MUHUMaJIbHOE BpeMsI OTPaOOTKH).

@DyHKIMOHAIBbHASA CXEMa aBTOMATHYECKOTO KOHTPOJSA M YIPABIEHUS MPOLECCOM
BaKyyMHpOBAHUS CTAJIU Ha YCTAHOBKE LUPKYJISPHOTO TUIA.

CucremMa aBTOMATHYECKOTO HKCTPEMAJIbHO-ONTUMHU3UPOBAHHOTO  YIPaBJICHUS
MPOLECCOM  LMPKYISIPHOTO  BaKyyMHUpPOBaHMS C  LENbIO  JOCTHIKEHMS
MaKCHMaJIbHO-BO3MOXKHOM IIPOU3BOAUTEIBLHOCTH IIPOLECCA.

@OyHKIMOHANBbHAS CXeMa aBTOMAaTHUYECKOTO KOHTPOJS M YHPAaBIEHUS MPOIECCOM
HEenpepbIBHOM pas3iuBku ctanu Ha MHII3.

Cucrema  aBTOMaTHU3UPOBAaHHOTO  YIPABICHHUS  IPOLIECCOM  Pa3JIUBKH,
o0ecrieynBaromas MUHUMH3AIHMIO TEPMUYECKUX HANpsHKEHUH B 3aroTOBKE IS
MOBBILICHUS KAYE€CTBA 33 CYET CHUIKEHUSI CILIOIIHOCTU CTPYKTYPBI CITUTKA.
@DYHKIMOHAIBHBIE CXEMbl aBTOMaTHYECKOIO0 KOHTPOJS M YIPABJIEHUS HarpeBOM
MeTaJljia B Ieyax KaMepHOro THUIIa.

OcobOeHHOCTH ~ 3HEProcOeperarolero  AKCIEPUMEHTATIbHO-ONTUMU3UPYIOLIET0
yIpaBieHUs TEIJIOBBIM PEKMMOM Harpena B Ieyax KaMepHOTro THUIIA.
QDyHKIMOHAIBbHA CXE€Ma aBTOMAaTHMUYECKOIO KOHTPOJS M YNPABJIEHUS TEIJIOBBIM
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PEKMMOM B II€4ax NMPOXOJHOTO THUIIA IIPU HarpPEeBE HENPEPHIBHOIUTBIX 3aTOTOBOK.

39. CucteMbl AKCTpeMalibHO- ONTHMU3HUPYIOLIETO YIPABICHHUS TEIUIOBBIM PEXKUMOM,
IIPOLIECCOM C)KHUTaHMs TOILIMBA M Ta30JMHAMMYECKHMHU PEXUMaMH IIPH HArpeBe
HCIIPCPBIBHOJUTHIX 3aIrOTOBOK.

40. CucteMbl NPOTHO3MPOBAHMS IapaMeTPOB Ipoliecca HarpeBa IMpH peanu3aliu
ONTUMHU3UPOBAHHOTO YHEProcOEperaroIiero aBTOMaTU3UPOBAHHOTO YIIPABJICHUS
B HECTAI[MOHAPHBIX YCJIOBUSIX PaOOTHI.

YMmeTb c HCII0JIb30BAaHUEM 1. Tlo oKcnepuMEHTAIbHBIM JaHHBIM, MPEACTABICHHBIM IIOCIE KOPPEKIIHH,
CHEIHATM3UPOBAHHOIO IPOIPAMMHOTO IIOJIyYUTh YPAaBHEHHE CTATUYECKOW XapaKTEPUCTUKH ABTOMATHU3UPOBAHHOIO
obecrieueHuss (MeTOJla HAWMEHBIIHX mporecca B KOOpAWHATAX «YTIPABISIONICE BO3JECHCTBUE»-
KBa/IpaToB) paccUMTHIBATH «aBTOMAaTU3UPOBAaHHBIN MapameTp» y=1f(X);

TEOPETUYECKYI0 JIMHHUIO PErpeccuu Y(1)

(cTaTYecKyl0 XapaKTePUCTHKY) IO
SKCIIEPUMEHTAJIbHBIM WJIM PACUYETHBIM
JTAHHBIM ISt HOCJIEAYIOLIETO
WCIONIb30BaHUs TIPU MATeMaTUYECKOM
MO/JICITMPOBAHUH CUCTEMBI
ABTOMATUYECKOTO YIPABJICHUS;

C UCIOJB30BAHHUEM MPOTPAMMHOTO
o0ecrnieuyeHns: paccuuTaTh TPACKTOPHUIO
MHEPILUOHHOTO 3BEHA c
3ama3pIBaHueM OOBEKTa YIPABICHHS
Ha BXOJHOW CUTHAN JH000H (OopMBI BO
BPEMEHHU C HCIIOIB30BAHUEM METOJa

Olinepa;
C  WCIIOJNIb30BAaHMEM  CIIEIHAIBHOTO
MIPOTPaAaMMHOTO obecrieueHHs

OCYHICCTBUTL pPacyYCT MNCPEXOJHBIX U
IIOMCKOBBIX PCKHMOB B CHCTEMax
aBTOMATUYECKOM CTa6I/IJ'II/I3aI_[I/II/I )51
OKCTPEMAJIbHO- ONTUMHU3HUPYIOIICTO

2. Ucnonw3ys metoj Dilnepa, paccuuTaTh TPAEKTOPUIO M3MEHEHUS BBIXOJHOIO
MapaMeTpa WHEPUHOHHOIO MPOLEcca KaK PEaKIUI0 Ha CIy4alHbId BXOIHOU
yIpaBIsroIuii 3aaaronmii curaai X(t).
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yIIpaBJICHUS TEXHOJIOTUYECKUM
IPOIIECCOM IPOMBIIIJICHHOTO
MIPOU3BOJICTBA (Ha npuMepax
METaJITypruuecKoro);

CUHTE3HPOBAThH (pa3paboTath)
CTPYKTYpHBIC CXEMBI cucremMa
aBTOMATHYECKOU CTa0MIIN3aIIH

TEXHOJIOTUYECKHX  [apamMeTpoB  C
WCIIOIb30BAaHUEM THUIIOBBIX 3aKOHOB
yIpaBICHUS WHEPLUOHHBIMU
IIpOLIECCaMH C 3aIla3/IbIBaHUEM;

pazpabareiBaTh M TNPEACTABIATH
rpa@UyecKd  CTPYKTYpHBIE  CXEMBbI
ABTOMAaTHUYECKOTO AKCTpPEMAJIbHO-
ONTUMU3HUPYIOIIETO yIIpaBICHUS
TEXHOJIOTHYECKUM  TIPOLIECCOM B
COOTBETCTBMM C  HCIOJIb30BAHHEM
MMOMCKOBBIM METOJIOM C TOSICHEHHUEM

byHKIIUN Ka)XJI0TO SJIEMEHTa
CHCTEMBI;

MPaBUJILHO BBIOpAThH TUII
MaTeMaTHYEeCKOM MOJIeIHU

aBTOMATH3MPYEMOTO0  Tpolecca B
COOTBETCTBUM  C  HCHOJb3YyEMBIM
TEXHUYECKHUMHU CPEJCTBAMU KOHTPOJIS
U yOpaBleHHs M  KBaJU(UKAIIH
MepcoHana;

CHUHTE3UPOBATh MaTeMaTH4eCKue
MOJIeNN npoiiecca yIpaBJIeHUS
TEXHOJIOTHYECKAMHU  TIpoIieccaMu |1
OCYLIECTBIISITh 110 MOJIEISIM pacyer

X(7)

YH

NY(T)

Y(T) X(1)

XH

3. PaccunTarh TpaeKTOPUIO TMOMCKOBOTO IPOILECCA B CHCTEME SKCTPEMAIbHOM
ONTHMH3ALMM YIPABICHUS 110 METOAY 3allOMMHAHHA DKCTpEMyMa s
MHEPLUUOHHOIO IpoLecca C IMOCTOSHHOM BpeMeHU T,6=5C NpHU H3BECTHOHN
CTaTU4YeCcKOoil xapakTepuctuke y=f(x)

Y(T)/

N Z(T)

Y max

X(7)

4. CocTaBUTh MaTeMaTHYECKYIO MOJEIH 0 3a/IaHHOM CTPYKTYypHOI cxeme CAY
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MNEPEXOAHBIX U IOHMCKOBBIX ITPOLECCOB

B pa3paboTaHHBIX KOHTYpax
ABTOMATHYECKOTO  yIpPaBICHHUS B
YCIIOBUAX HUCIIOJIB30BaHUA

COBPCMEHHBIX MHKPOIIPOLECCOPHBIX
TCXHOJIOTUYCCKUX CPCACTB;

v

X(1) Y 1 Z 1 Z(7)
< Tosp +1 ,p+1
3(\] ; Z3(7)
PO QS

A

Pd [TH-perynsarop ~
AZ=Z3(7)-1(7)
G(T) K,(Ta.p+1)| €
TaPt1 |7 e
UM Up(Tt)

CocTaBUTH CTPYKTYPHYIO CXCMY KOHTYpa OKCTPECMAJIbHOTO YIPABJICHUA
HHCPHUOHHBIM HPOHECCOM, CTAaTHYCCKad XapaKTCPHUCTUKA KOTOPOro u
IMOCTOSAHHAsA BPpEMCHU U3BCCTHEIL. BI)I6paTI> MCTO/] TIOUCKA OKCTpEMYyMa.

CocraBuTh MaTeMaTUYECKYIO MOJIETb KOHTYpa 3KCTPEMAIIBHO-
ONTUMU3HUPYIOIIETO  SHEProo0eCNeUnBAIOIIET0  YIPABICHUS  MPOIIECCOM
CXKUTAHHS TOIUIMBA B paboyeM MPOCTPAHCTBE HArpeBaTENbHON TME€YH TPH
HCIOJIb30BAHUHU METO/A ITOMCKA IO 3aIIOMUHAHUIO YKCTPEMYMA.

CocraBUTh MaTE€MaTUYECKYI0  MOJIeTb  KOHTYpa, CTaOWJIM3UPYIOIIETO
TEMIEPATypHBI MapamMeTp OO0BEeKTa: TEeMIepaTypbl CTEHBI Ipoliecca
KPUCTAJUTU3AIMOHHOTO OT)KUTa aBTOMOOMIIBHOTO JIUCTA B KOJTMAKOBBIX TIE€Yax C
BOZIOPOJTHOM 3aIIUTON aTMOC(hEpHI.
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10.

11.

BO3/1yX

.tCT O

CocraButh MaTeMaTHYECKYIO MOJIEIb KOHTYpa IKCTPEMAIILHO-
ONTUMHU3HUPYIOIIETO YIPaBICHUS MPOLECCOM CXKUIaHUS TOIUIMBA B pabodyem
[IPOCTPAHCTBE IPOMBIIIICHHOH I1€YH B COOTBETCTBUU C OOBEKTOM YIPABICHUS
mporecca CXHUraHus TOIUIMBA II0 TeMIepaType pabodero IMpoCTPaHCTBA
HCIOJIb3YSl METOJl 3allOMHHAHUI0 CKOPOCTHM WM3MEHEHHS ONTUMHU3UPYEMOIO
napamerpa.

tm

ras

D

BO3yX

CuHTe3UpOBaTh MaTEMAaTUYECKYI0 MOJelNb CTaOWIM3UPYIOUIEr0 KOHTYpa
YIIPABICHUSI TEMIEPATypOll TOpSYEro AYThs JTOMEHHOW MEYU MPU YCIOBHSIX
nucnoJib3oBanus turnosoro [ TU/[-perynsaropa.

CocTaBUTh MaTEMATHUYECKYIO MOJENb 3KCTPEMAIbHO-ONTUMHU3UPYIOLIETO
yIpaBICHUS yBIAXHEHHEM arJIOMEPallMOHHONW IIUXTHI C IeNbI0 00ecTeueHus
MAaKCUMaJIbHOM MPOU3BOJUTEIBHOCTH arjoNporecca C HCIOIb30BAHUEM
JUCKPETHOIO TUIIA CUCTEM.

CocTaBUTh CTPYKTYPHYIO CXEMY JIBYXKOHTYPHOH CHCTEMBI aBTOMATHECKOTO
YIPaBJIEHUS 151 AKCTPEMATIBHO-ONTUMHU3UPYIOLLIETO YIPaBJICHUS
TEXHOJOTHYECKHUM MPOLIECCOM MPOMBIIIJIEHHOTO MPOU3BOJICTBA.
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12. Onpenenuts Hanbonee 3GHEKTUBHBIN CIIOCOO aBTOMATHYECKOTO YIIPaBICHUS
TEXHOJOTHYECKUM IPOIIECCOM IO W3BECTHON CTATUYECKOW XapaKTEPUCTHKE
JUTSI pa3HBIX CITyYacB:
a) 0) B)
%
y = f(x)
X X X
13. Boibpate 000CHOBaHHO HauOoliee MPUTOAHYI0 MAaTeMaTUYECKyI) MOJEIhb
ABTOMATHYECKOTO MPOIIECCa U3 HUXKE MPEIOKCHHBIX
a. JlerepMuHHpOBaHHASI MOJCITH
b. DkcrnepuMeHTaTbHO-CTATUCTHYSCKUI THIT
C. JImHamumueckas Moaeib
Bnaners HABBIKAMHU TPOEKTHUPOBAHUS CHUCTEM Ilpumepnvle memul Kypcoevix npoekmos no meme «Aemomamu3zayus

ABTOMATHYECKOTO VIIpaBICHUS
TEXHOJIOTHYECKHUMU u
MIPOU3BOJICTBEHHBIMUA TIPOIECCAMH B
MIPOMBIIIITIEHHBIX o0macTsax
(mpeuMy1ecTBEHHO
METALTyPrUUeCcKUX 00IacTAX);
HaBBIKAMH CO3JTaHMSs
QIITOPUTMHUIECKOTO MIPOrPaMMHOTO
obecnieuenuss pabotet ACY TII wu
ACVII c HCIIOJIb30BAHUEM

MHUKPOIPOLIECCOPHBIX KOHTPOJIEPOB U
MPOMBIIIEHHBIX DBM;
METOAMKOM CHUHTE3a MaTeMaTUYeCKOU

mexnaoJjlocuuecKux npoueccoes u npou3800cm8»
AFJIOMepaIII/IOHHOG NMpou3BOACTBO
1. ABTomaruzamnus TEXHOJIOTHUYCCKOI'O mponecca B HOATrOTOBHUTCIbHOM
OTACIICHUH. CHCI_[. YacTs. OHTI/IMI/I38.I_[I/I$I YIpaBJICHUA IMPOLIECCOM ,[[pO6J'IeHI/I$I
MarepuaioB C T EJIbIO JOCTHXCHHUA MaKCHMaJIbHO BO3MOXKHOM
MMPOU3BOAUTCIILHOCTH.

2. ABromaruzams TEXHOJOTHUYECKOTO Ipollecca CHEeKaHWs ariioMepara B
ycaoBusix  OAO  «MMK». Cnen. Yacte. ABTOoMaruszamus mpouecca
PETryIupOBaHUs CKOPOCTH AITIOJNIEHTHI 110 3aKOHUYEHHOCTH IIPOLIECcCca CIIEKaHUS.

3. ABrOmaruzamus TEXHOJOTHYECKOTO Ipollecca CHEeKaHWs ariioMepara B
ycnoBusix armodadbpuku Nel OAO «MMKy». Cren. Yacts. Ontumusanus
YOPaBJICHUS TPOIECCOM YBIAKHEHUS IMUXTHI C I1EIbI0  O0ECredeHUs
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MOJIEIHN aBTOMATH3UPOBAHHOTO
YIPABJICHUS TEXHOJIOTMYECKOTO
mapaMerpa Il OCYILLECTBICHMS
MaTeMaTH4eCKOr0 MOJEIUPOBAHMS;
METOIUKON OIIpeEICHUS
palMOHAIbHBIX U HaWITY4IInX
3HAQ4YECHMUM TapaMeTpoOB JUHAMUYECKOU
HACTPOMKHU PEryJMpYIOIUX YCTPOUCTB
[0  JMHAMHYECKMM  Iapamerpam
00BEKTa yIpaBlIeHMUS;

HaBbIKaMU MaTEeMaTHYECKOIo
MOJEIIMPOBAHUS paboThI
CHUHTE3UPOBAaHHBIX B IPOECKTHUPOBAHUU
KOHTYPOB  YIIPaBI€HUA C  LENbIO
OIIEPATUBHOIO YCTPAHEHUsS OMIMOOK B
QITOPUTMUYECKOM 00€CIICUEHNN;

MaKCHMaJIbHOM IMPOU3BOAUTCIIBHOCTH arJIOMAalllHbI.

4. AproMaru3anus TEXHOJOIMYECKOIO M TEIJIOBOTO pEeXHMMa arIOMAlIMHbI IS
cnekanuss muThl B ycinoBuax OAO «MMK». Cnen. Yacts. Ontumusanust
nporecca J00aBKM KOKCHKA AIIOIIMXTY C LEJIbI JOCTHKEHHS BO3MOXKHOM
IIPOU3BOJUTEIBHOCTH aITIOMAIIMHBI.

5. ABromaruzaiusi TEXHOJOTUYECKOTO W TEIUIOBOTO peXUMa arjiOMalldHbl B
ycioBusX amoMmepaunoHHoro npousBoactBa OAO «MMK»y». Creun. Yacts .
OntuMuzanus mporecca J100aBKM TEXHOJIOTMYECKOTO TOIUIMBA (KOKCHKA) C
LETBI0 IOCTUKEHUSI TPOYHOCTH TOTOBOTO ariioMepara.

Koxcoxumuyeckoe npou3BoacTBO

1. ABromaru3anus TEIJIOBOIO M TEXHOJIOTHYECKOTO peXUMa KOKCOBOW Oarapeu B
ycnoBusix OAO «MMK». Cneu. Yacts. Pa3paborarh aBTOMaTH3MpOBaHHYIO
CHCTEMY KOHTPOJS W YIpPaBJIEHUS TEIUIOBBIM DPEXUMOM KaMep KOKCOBOM
Oarapeu.

2. ABromaru3aiys TEXHOJIOTHYECKOTO peknMa paboThl OEH30JBHOTO OTICICHHS
kokcoxumuueckoro npouspoactsa OAO «MMK». Cneu. Hacts. Ontumu3zanus
mporecca BbICNEHUsT O€H30Jla C  IEJNbI0  JOCTIDKEHHUS MaKCUMAaJbHO
BO3MOKHOT'O BBEIX0J1a O€H301a.

3. ABromaruzanus — TEXHOJOTMYECKOTO  MpoIlecca  YIIENOATOTOBHUTEIHLHOTO
oTneneHus: Kokcoxumuueckoro mpousBogactBa OAO «MMKy. Crnen. Yacts.
OnTtumuzanus mporecca IpoOieHHus KaME@HHOTO YIS C IeNbi0 00ecTedeHHs
MaKCUMAaJIbHO BO3MOXKHOU MPOU3BOAUTEIHLHOCTU APOOUITHLHOM YCTAHOBKH.

/lomeHnHOe NpON3BOACTBO

1. ABromaru3anus TEIJOBOTO M TEXHOJOTHYECKOTO peXMMa JOMEHHOH Iedn
Nel0 OAO «MMK». Cren. Yactb. ABTOMaTHYECKHI KOHTPOJIb U YIPaBIE€HUE
MIMXTONOAAUE M  3arpy3KOd IIMXTBl C  HCIOJBb30BAaHUEM  CHUCTEMBI
0€3KOHYCOBOI1 3arpy3KHu.
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2. ABromaru3anys TEIUIOBOTO M TEXHOJOTMYECKOIro peKMMa JOMEHHON IeuH B
ycaoBusix OAO «MMK». Cren. Yacte. OnTummszanus mnpouecca oJadu
IIPUPOAHOIO ra3a ¢ LeIbI0 YMEHBIIECHHS PAacX0/1a KOKca.

3. ABTOMaruzanus TEXHOJOTHYECKOrO PEeXHMMa BBIJIABKM YYT'yHa B JOMEHHOM
neun B ycioBusix OAO «MMK». Cnen. Yacts. OnTuMu3aiusi COOTHOILICHUS
PacxofioB MPUPOAHOTO ra3a U TEXHHUECKOTO KUCIOPO/a C IeNbio o0ecreueHus
MaKCHUMAaJIbHO BO3MOYKHOM MPOU3BOAUTEILHOCTH JOMEHHOM MEYH.

4. Apromaruzaius TEIUIOBOTO pPEeXUMa BO3AyXOHArpeBaressl IOMaHHOM Ie4Yd B
ycinoBusix OAO «MMK». Cneu. Yacte. OnTumMuzanus TEIUIOBOTO pPEKHUMA
BO3JlyXOHArpeBarTeyisi ¢ LEeIbl0 O00ECHEUCeHUs] MaKCHMAJIbHO BO3MOXHOU
AKKyMYJIALIMH TEIJIa 3a MIepUoJl Harpena.

5. ABTromaruzaiusi TEIUIOBOTO PEXHMa BO3IyXOHArpeBaTessi JOMEHHOM Iedd B
ycinoBusix OAO «MMK». Crien. Hacts. OnTumMu3anust yrnpaBieHus IPOLECCOM
CXKUTAHHS TOIUTMBA B TIEPHOJ] HArpeBa C IEIbI0 JOCTHXKEHHUS MaKCHMaJIbHO
BO3MOXKHOM CKOPOCTH HarpeBa KymnoJjia 10 3aIaHHON TEMIIEPATYPBHI.

Kuciiopoano-koHBepTepHOE NPOM3BOIACTBO

1. ABTOMaTI/ISaHI/ISI TCIIJIOBOTO M TEXHOJIOTHUYCCKOTI'O PECKMMa BBIIIJIABKHW CTaJIl B
ycnoBusix KKI[ OAO «MMK». Cnen. YacTte. VYmpaieHue MNpoIECCOM,
oOecrneunBaroliee MPeIOTBPALLIEHUE W HEJOIMYIIEHWE BBIOPOCOB paciuiaBa U
1IJIaKa U3 KOHBEPTEPA.

2. ABromaruzanus — TEXHOJNOTHYECKOTO  Mpollecca  BHIIUIABKM  CTald B
KuciaopogHoM KoHBepTope B ycioBusix OAO «MMK»y». Cren. Yacts.
[IporHo3upoBaHue  TEKyLIEr0  COAEp)KaHMS  yIiepoja B Mpolecce
KOHBEPTEPHOH MIaBKH (M0 aHATN3Y OTXOMASIINX KOHBEPTEPHBIX TA30B).

3. ABromarmzamys ~ TEXHOJOTMYECKOTO  TIpolecca  BHIUIABKA  CTald B
KuciaopogHoM koHBeprope B ycinoBusax OAO «MMK». Cneu. Yacrts.
Pa3paborarh crcTeMy HENPEPHIBHOTO PAaCUyeTHOTO ONPEAENICHUS] TeMIIepaTyphl
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CTaJlu B IIPOLECCE KOHBEPTEPHOH IIIaBKU.

IIpon3BoacTBO CTAJM B 31€KTPOAYTOBBIX Me4Yax
1. ABromMaruzauus TEXHOJOrMYeckoro nmpouecca BbiiaBku ctanu B JCII

nepemeHHoro Toka B ycnoBusx OAO «MMK»y». Cnen. Yacts. Pazpaborars
CHUCTEMY HEINPEPHIBHOTO PACYETHOTO OMNpENeNCHUs TEeMIEeparypbl CTad B
Mpouecce KOHBEPTEPHOU TIaBKHU.

ABTOMAaTH3aIUsi  TEXHOJOTMYECKOTO0  MpOoIecca  BBIUIABKA  CTAIH B
ANEKTPOAYrOBOM Meun nepeMeHHoro toka B ycnoBusax DCIIL OAO «MMKy.
Coen. Yacte. OnTuMu3alMs SHEPIETUYECKOTO pEeXUMa AJIEKTPOAYrOBOU
IUIaBKK € IE€JIbI0  JIOCTMJKEHUS. MHUHUMAJIBHOTO  YIEJIBHOIO  pacxoja
WIEKTPUYECKON SHEPTHH.

ABTOMaTH3aIUs TEXHOJIOTMYeCcKoro mpouecca BoiuiaBku craau B JICII-180 B
ycaoussx  OCIIL OAO «MMKy». Coen. Yacte.  Onrumuzauus
snepreruueckoro pexkuma JICII-180 ¢ menbro AOCTHXKEHUS MHUHUMAIBHOMN
ce0eCTOMMOCTH BBITUIABIISIEMON CTaNIH.

ABroMaTruzanus TEIUIOBOro M TexHosnornueckoro pexuma JICII-180 B
ycaoBusix OAO «MMK». Crnen. Yacts. ABTOMaTHYeCKOE€ YIpaBlIEHUE
teroBbIM peskuMoM J[CIT-180 ¢ ucnonpzoBanuemM uHboOpMaIi 0 KOCBEHHOM
METOJIE pacueTa TEKYIEN TeMIIepaTyphl JKUJKON CTaJIH.

JloBoaKa cTa/IM B YCTAHOBKAX BHeNe4HO# 00paboTku
1. ABromaru3anus TEIJIOBOTO M TEXHOJIOTHYECKOTO peXHMMa B arperare JOBOJAKH

cramu (AJIC) B ycnoBusix KKI OAO «MMK»y. Cnern. Yacts. ABTOMaru3anus
mpoiecca JO3UPOBAaHUS TOJAYM  IIIJIAKOOOPa3ymoINUX, JIETHPYIOIIUX U
PACKHCIISIONINX MaTEPHAIIOB.

ABTOMaTH3aIMs TEXHOJOTUUECKOTO PEKUMa JIOBOJKHU CTaju B arperare Inevb-
koBI (AIIK) B ycnmoBusx KKI OAO «MMK»y». Crnen. Yacts. OnTumusanus
DSHEPTeTUYECKOTO PpPEKHUMa JOBOJAKM CTald C IENbl0  00ecTeueHus
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MakcuManbHOM nponsBoautenbHoctu AITK.

3. ABTOMaru3anus TEXHOJOTUYECKOTO M TEIJIOBOIO PEXKHMMOB JOBOJIKH CTalH B
AIIK KKII OAO «MMK». Cren. Yacte. ABTOMAaTU3UPOBAHHOE YIPABIICHHUE
TEIUIOBBIM PEKMMOM HarpeBa MeTasla C HCHOJb30BAHHEM CHCTEMBI
HEMPEPHIBHOIO TEKYIIETO KOHTPOJIS TEMIIEPaTyphl METaIa.

4. ABTomaru3anus TEXHOJIOTHYECKOT0 pexuma Mnpolecca BaKyyMUPOBaHUs CTaIH
B YCTaHOBKax MOPLUOHHOIO BakyymupoBaHusa. Cren. YacTtb. ABTOMaTu4eckoe
yIIpaBJICHUS] TPOIIECCOM BaKyyMHUPOBAHHs C HCIIOJIB30BaHWE WH(POPMALUU O
TEKYILEM COEPKaHUU ra30B B METAJLJIE.

5. ABTroMmaruzaiusi TEXHOJIOTHUUYECKOTO PeXUMa IMPoIecca BaKyyMPOBaHUS CTald
B ycraHoBke mupkymsgpHoro tumna OCIIL[ OAO «MMKy». Cneu. Yacts.
OntuMuzanus yrnpapiIeHUs PACXOIOM TPAHCIOPTUPYIOIIETO Ta3a (aproHa) c
LETBI0 IOCTUKEHUSI MAKCUMAaJIbHOM MTPOU3BOJIUTEIBLHON YCTAaHOBKH.

6. ABTOMarM3als TEXHOJOTMYECKOro Ipoliecca BaKyMHUpPOBAHHS CTald B
ycraHoBke nupKyisipHoro tumna B ycnoBuax KKI[ OAO «MMK»y. Cren. YacTs.
Pazpaborarh aBTOMAaTH3UPOBAHHYIO CHCTEMY OIpEJCNICHUS OKOHYAHUS
mporiecca BaKyyMHPOBAHHS TPH  JOCTH)KEHUHM 3alaHHOTO  CONEPKaHHS
yraepona B MeTasuie (1o aHaJIu3y OTXO/SIINX Ta30B).

Pa3zauBka craim na MHJI3

2. ABTOMaru3anus TEXHOJOTHYECKOTO IMPOIlecca Pa3IUBKH CTAM Ha CIISIOOBBIC
3arotoBku B ycnoBusx KKI[ OAO «MMK». Crneu. Yacts. ABTOMarnueckoe
peryaupoBaHHE€ YpPOBHEW  MeTamla B MPOMEKYTOYHOW  KOBIIE  H
KpHUCTaJJIN3aTope.

3. ABTomaruzanus TEXHOJIOTHUYECKOTO MpOIlecca Pa3IMBKU CTAIM HA COPTOBBIC
3arotoBk B ycnoBusx OCIIL OAO «MMK»y». Cnen. Yacte. ABroMaruzanus
npoiiecca oxjaxjaeHus mMeramia B 3BO ¢ 1enpio 10CTUXKEHUS paBHOMEPHOTO
OXJIQXKJIEHUSI 3aTOTOBKHU.
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4.

ABTOMAaTH3alUsl TEXHOJIOTUYECKOTO Ipoliecca pa3nuBku craium Ha MHII3 B
yeanoBusix KKIL[ OAO «MMK». Crnen. Yacte. ABTOMaTU3upOBaHHAs cHucTEMa
YIPABJICHUS] CKOPOCTBIO PA3JIMBKH B 3aBUCUMOCTH OT TEMIIEpaTyphbl CTAJId B
MPOMEKYTOYHOM KOBIIE W MapKd pa3juBaeMoll cTanu (Hampumep,
TpaHc(hOpMaTOPHON).

IIpokaTHOe NMPOU3BOACTBO

1.

ABTOMaTH3aIMs TEIUIOBOTO PEXUMa METOAMYECKUX TeUed B YCIOBHUSX CTaHa
2500 OAO «MMK». Cnen. Yacte. Ontumu3zauust yrpapi€HUs MPOLECCOM
CKUTAHMS TOTUIMBA C LEBIO JOCTHXKEHHUSI MAaKCUMAJIBHO BO3MOXKHON CKOPOCTH
HarpeBa MeTajuia.

ABTOMaTH3aIMs TEIJIOBOTO PEXMMa MPHU HAarpeBe MeTasuia B nedax craHa 2000
OAO «MMK». Crneu. Yacte. Ontumuzanus YHOpaBICHHS IIPOLIECCOM
C)KUTAaHMS TOIUIMBA B 30HAX HarpeBa C IEJIbI0 MUHUMH3AIMU 3aTpaT TOILJIMBA
Ha Harpes.

ABTOMaTH3anus TEMJIOBOIO PEXKHMMa METOAMYECKHUX II€4ed COpPTOBOIO CTaHa
OAO «MMK» (nmo BbsiOGOpy). Crmen. Yactb. ABTOMaTHyeckas cHUCTEMa
KOpPEKIUN TEIUIOBOTO  peXHMa Ie€4d TpUd HU3MEHEHUM TeKyllen
MIPOU3BOAUTEILHOCTH CTaHA.

ABTOMaTH3aIUs TEMJIOBOIO peXMMa HarpeBaTelbHbIX neuell crana 2500 OAO
«MMK». Cpen. Yactb. ABToMaruyeckass CHUCT€Ma IPOTHO3MPOBAHUS W
KOPPEKILIMHU O0ILero HarpeBa Kax/ 101 mojaBaeMoi 3aroToBKH.

ABTOMaTH3aIMs TEIUIOBOTO PEeXMMa MPH HArpeBe MeTayia B METOIWYECKHUX
neyax craHa 2000 OAO «MMKpy». Cmen. Yacte. ABTOMaTHueckas cHCTEMa
MPOTHO3UPOBAHUS W KOPPEKIIMH OOIIEr0 BPEeMEHH HarpeBa KaKKOU
I0/IaBa€MOM 3arOTOBKH.

ABTOMaTH3aIUsl TEIJIOBOTO PEXHMMa CBETJIOr0 OTKHra MeTauia B IM4Yax
KoJImakoBoro tuma JjucronpokarHoro mexa JIII-5 OAO «MMK»y. Crner.
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YacTe. ABTOMaTHYECKas CUCTEMA PEryIrupoBaHusd TEMIICPATYPBI OTXKUT'aCMOI'0
MeTalia ¢ Y4d€TOM JUHaAMUKHU KOJIIIAKOBOI M CTGH,Z[OBOI;'I TCpMOIIap.

7. ABTOMaru3aiys TEIUIOBOIO peXHMa B 30HaX Harpesa OameHHod meun AT'HI]
nexa nokpeituii OAO «MMK». Cnen. Yacte. ABTOMaru3upoBaHHasi CUCTEMa
BKJIFOYCHHSI TOPEJOK C TIIeNIbI0 TONYYCHHS CTaOWIIU3alMu TeMIepaTyphbl
MOJIOCKl HAa BBIXOAE M3 YydacTka HarpeBa W OO0eCHeYeHHs COXPAHHOCTHU
paanaluoOHHBIX TPYO.

ConyTcTByI01IMEe NPOU3BOACTBA

1. ApromMarm3amusi TEIJIOBOTO pexuma maporereparopa (komia) TIL[ OAO
«MMK)» . Cnen. Yactb. ABTOMaTU3MpOBAaHHASA CUCTEMa KOPPEKIIMHU TEIJIOBOTO
peXHMa MaporeHeparopa MpU H3MEHEHUHM KOJIMYECTBA BhIpabaThIBaeMOM
AJEKTPOIHEPIUH.

2. ABroMaruzalMs TEIUIOBOTO  pPEXHMa  PACHbUIMTEIBHOTO  CYIIMJ  JUIA
MIPUTOTOBIIEHUSI TPAHYJIMPOBAHHBIX IakooOpasyromux cmeceil. Creu. YacTs.
ABTOMaTH3aIMsl TEMIEPaTypHOTO pPEXUMa U  YIOPaBICHHE MPOLECCOM
CIKHUT'aHUSA TOIIMBA JJIA MOJTYYCHUA 3aJaHHOI'0 KOJIMYCCTBA cMece.

3. ABTOMaru3aius TEIUIOBOTO PEXHMMa Tedueil Ui CYyIIKH M OTXKUTA W3JICIHid
orueynopHoro npousBoactBa OAO «MMK». Cnen. Yacts. ABTOmMaruzanus
TEIUIOBOTO pEXUMa Iedyeld ¢ IeJbl0 JOCTHKEHUS TpeOyeMoro KadecTBa
OTHEYIOPHBIX U3/IEIUH.

OO0wmas ueab 3a1aHNS U COACPKAHUE KYyPCOBOI0 IPOEKTA M0 JMCIUIIINHA
((ABTOMaT]/l3aIII/IH TEXHOJIOI'HYE€CKHUX IMMPOoIEeCCOB U MPOU3BOACTB (METaJI.]IprI/Iﬂ»:

1. Kparkoe omnucaHue aBTOMAaTH3UPYEMOIO TEXHOJIOTHYECKOTo TIpolecca u
YCTPOICTBO TEXHOJOTMYECKOrO arperara Kak OOBEKTOB  yIpaBJICHMS,
KPUTMYECKUI  aHAM3  CYIIECTBYIOUIMX  CIIOCOOOB  aBTOMAarH4ecKOro
YIPaBJIEHUs TEXHOIOTMYECKHUX ITPOLECCOB.

2. Habop mcxonHoil mH(OpMaMM, CTAaTHYECKUX JAaHHBIX, pacueT CTaTHYEeCKOU

42




CTpyKTypHBIii

JJIEMEHT [Inanupyemsble pe3yibTaThl 00yUeHUS OueHouHble CpeCTBA
KOMIIETCHIINH
XapaKTEepPUCTUKH MPOLECcca, MO0 IKCIIEPUMEHTAIBHBIM HIIM PAaCY€THBIM JaHHBIM
COCTaBJICHHWE (PYHKIIMOHAIBHO CTPYKTYPHOH CHCTEMBI aBTOMAaTH4eCKOTO
YIPaBJIEHUS TEXHOJIOTMYECKUM IPOLIECCOM.
3. CuHTe3upoBaHHE MAaTEeMaTHYECKOH MOJENM TEXHOJIOIHYECKOro Ipoliecca,
BBIOOp TEXHHYECKHX CPEACTB KOHTPOJS M YIpaBIICHUS U KOH(UTYpUPOBaHHE
MPUOPUTETHOTO KOHTYPA yIPaBIECHUS U KOHTPOJIS.
4. Pacuer mepexogHOro Ipoliecca B BBHIOPAHHOM MPHOPUTETHON KOHTYpE
YIPaBJIEHUsI C YUETOM PYYHOTO KOHTPOJBHOTO pacuera 10 CUHTE3UPOBAHHOMN
paboueil mporpaMme.
5. OnrTuMmzanus napameTpoB AUHAMUYECKOM HACTPOMKU YIMPaBISAIOMIETO OJI0Ka
CUCTeMBbl 1O  pe3yJdbTaraM HCCJIEJOBaHMSI  IEPEXOAHBIX  IPOLECCOB,
MoKa3areslieil KadecTBa C IeNbl0 BbIOOpa Hawirydmmux. McciemoBaHue
MOBEICHUSI CHCTEMbI VYIPABICHHUS B YCIOBHUSIX CMEIICHUS CTAaTUYECKON
XapaKTepUCTUKN aBTOMaTH3UPyeMOro Ipolecca.
CIIOCOOHOCTBIO pa3padaThIBATh MPOCKTHYIO TOKYMEHTAIIMIO B COOTBETCTBUH C MMEIOIIMMHUCS CTaHIapTaMu U TexHudeckuMu ycnosusimu (ITK-7)
3Hath — CYUIECTBYIOILIHE TEKyILHe
TZXHqugKHe ClICHIS. 110 Bonyu(l)c 1. VYcnoBHble 0003HaUEHUS] TEXHOJOTHUECKUX MAPAMETPOB U TEXHUYECKHX CPEJCTB
P pocy Ipu rpauueckoM MpeACTABIEHUHM KOHTYPOB UM CHCTEM aBTOMATHYECKOTO
aBTOMATHUYECKOTO yIpaBIeHUS ynpaBeHs
KOHKPETHBIM IIPOIIECCOM,; )
P P ’ 2. TexHwueckWe OCHOBHBIE XapaKTEPHCTUKHW HaWOoJee YacTo M IIUPOKO
— TEXHUYECKHue BO3MOYKHOCTH U
ADAKTEDIC earae HCIIOJIb3YEMBIX CPEJICTB KOHTPOJISA U YIIPABICHHUS.
XapaKTePUCTHKU npeJIaraeMbIx o
PaKTep pel 3. TpebGoBanus K NPOCKTUPOBAHHIO ABAPUHHBIX CHCTEM CHUTHAIHM3AIMUA C IIEIBIO
CpPEeACTB KOHTPOJIS U yIIPaBJICHUS; . .
pedl p 5 yrp ’ obOecrieyeHrs pPa3BUTHS aBapUIHBIX CHUTHAIM3AIMKA K O€30MacHbIM YCIOBHSIM
~ YCJIOBHBIC OOOSHAICHITA Beex TpyZAa TEXHOJOTUYECKOTO MepPCOHaA.
HCIIOJIb3YEMBIX TEXHOJOTUIECCKIX
CHONB3YC CXHONOrIHIeC 4. CranpmapTHble TpeOOBaHUS ISl M300paKEHUS W MPEICTABICHUS pa3paboTaHHBIX
NapaMeTpoB M TEXHUYECKUX CPEJCTB ACY TII
nmpu  rpadguueckoM I TaBJICHUN '
p paguraecko PCICTaBIIC 5. IlpuHIMIBI TpeACTaBICHUS MPUHIMIHUATIBHBIX CXEM CHUTHAIU3allid KOHTYpPOB

KOHTYPOB M CHUCTEM aBTOMAaTHYECKOTO
yIpaBJIEHUS;

yIpaBJIeHUS.
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YMmerb paspabaThIBaTh CTPYKTYPHBIE, 1. CocraButb CTPYKTYPHYIO, (G YHKIMOHAIBHYIO 51 NPUHIUIIHAIBHYIO
(GyHKIIMOHATIbHBIE W MPUHIUIIHAIIbHBIE ANEKTPUUYECKYIO CXeMY KOHTYpa, CTAaOMIM3UPYIOIIETO TeMIIepaTypHBIA MMapameTp
CXEMBl  CHCTEM  aBTOMAaTHYECKOIO oOBbEKTa: TEMIEepaTypbl CTEHbl IMpolecca KPUCTALIM3AUOHHOIO OTXKUTa
YIIpaBJICHUA TEXHOJIOTUYECKUMU ABTOMOOWJILHOTO JINCTa B KOJIMAKOBBIX TIE€YaX C BOJOPOJHOW 3allUTOM
Mpoleccamu; aTMochepbl.
BO3/1yX e
fer d_b
2. CocraBuTh CTPYKTYPHYIO, (b YHKIIMOHAIIBHYIO U NPUHIUIHAIBHYIO
JJIEKTPUUECKYIO CXEMY KOHTYpa JKCTPEMAIBHO-ONTUMU3HUPYIOLIETO YIIPABJICHUS
MPOIIECCOM CHKMTaHMsI TOTUTMBA B pab04YeM MPOCTPAHCTBE MPOMBIIIJICHHON MEeYH B
COOTBETCTBHMM C OOBEKTOM VIpaBIEHHUS TMpollecca CHXKHUTaHus TOIUIMBA TIO
TeMIeparype paboyero NpoCTpaHCTBA UCIIONIB3Yysl METOJ 3alIOMUHAHUIO CKOPOCTH
W3MEHEHUS ONTUMU3UPYEMOTO IIapameTpa.
ras
BO31yX
Braners HaBBIKAMH MPOEKTUPOBAHUS u | BeimonauTh rpaduyueckyro 4acTh KypcOBOTO MPOEKTA: pa3paboTaTh CTPYKTYPHYIO CXEMY
paspaboTKu CTPYKTYPHBIX, | KOHTypa PEeryIHpOBaHUsl, PYHKIIMOHAIBHYIO CXEMY aBTOMATH3alMHA U TIPUHITUITHATIBHYIO
yHKITHOHATEHBIX 1| 3IeKTPUIECKYIO CXEMY.
NPUHIUATHAIBHBIX CXEM

ABTOMAaTHYCCKOI'O YIIPABJICHUS.
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0) Ilopsaxoxk mnpoBedeHHsI NPOMEKYTOYHOH AaTTECTAIMH, IOKA3aTeJM W KPUTEPHH
OLICHUBAHMS:

[TpoMexxyTodHast aTTeCTaIMs 110 AUCIUIUTUHE «ABTOMATU3AIMS TEXHOJIOTHYSCKHUX POLIECCOB U
MMPOU3BOJACTB» BKJIHOYACT TCOPCTHUYCCKUC BOIIPOCHI, IO3BOJIAIOIIHWEC OICHUTHL YPOBCHL YCBOCHHA
OOYy4YalOIIMMUCS 3HAHUH, W TPAKTHYCCKHE 3aJaHusl, BBUIBIAIOIINE CTEHEHb CHOPMUPOBAHHOCTH
YMEHUN W BJaJeHHiA, mpoBoauTcs B Gopme sk3ameHa (8 cemectp), 3auera (7 cemectp) U B dopme
BBITTOJHEHUS U 3aIUTHI KYPCOBOTO MTPOCKTA.

DK3aMeH 10 JaHHOW AMCUUIUIMHE TPOBOAUTCS B YCTHOM (hopMe MO IK3aMEHALMOHHBIM OHIIeTaM,
KaX/IbIi M3 KOTOPBIX BKIIFOYACT 2 TEOPETHUYESCKHUX BOMPOCA U OJHO MPAKTUUECKOE 3a/IaHHeE.

Iloka3aTenu U KPUTEPUH OLIECHUBAHHUS IK3aMeHA:

— Ha OLEHKY «OTJHMYHO» (5 OamnoB) — oOyyarommics JEeMOHCTPUPYET BBICOKUN YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHYECKOE U IIyOOKOe 3HaHuE Y4eOHOTo
MaTepuaia, CBOOOJHO BBIMOJHSAET MPAKTHYECKHE 3aJaHus, CBOOOJHO ONEPUPYET 3HAHHSIMU,
YMEHUSIMH, IPUMEHSIET UX B CUTYalUsIX MOBBIIICHHON CJIOKHOCTH.

— Ha OLEHKY «xopomo» (4 Oamna) — oOydaroIIMiiCs IEMOHCTPUPYET CpPEIHUM YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIE€ 3HAaHHUS, YMEHHS OCBOEHBI, HO JOIYyCKAalOTCS
HE3HAYUTENbHBIC OIIMOKH, HETOYHOCTH, 3aTPYIHEHHs TPH AHATUTHYECKUX OIepalusx, NepeHoce
3HAHUU U YMEHUH Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIUH.

— Ha OLEHKY «yA0BJETBOPHUTEJIbHO» (3 0ayuia) — o0yvaromuiicss JeEMOHCTPUPYET HOPOTOBBIN
ypOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIMH: B XOJI¢ KOHTPOJBHBIX MEPOIPHUATHH IOMYCKAIOTCs
OmMOKH, TPOSIBISAETCS OTCYTCTBHE OTACIbHBIX 3HAHUH, YMEHWH, HAaBBIKOB, OOYJarOIIUCS
UCIBITHIBACT 3HAYUTENbHBIE 3aTPYAHEHHs] TpPHU OMNEPUPOBAHWUU 3HAHMSIMH U YMEHHSIMH TpH HX
[IEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OIICHKY «HEeYI0BJeTBOPHUTEJLHO» (2 Oara) — o0yJyarouuiicss 1eMOHCTPUPYET 3HAHHS HE
6onee 20% TeopeTHUYECKOTO0 MaTepuaia, JOMYCKAeT CYIIECTBEHHBIC OIIMOKM, HE MOXET MOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1ay.

— Ha OIICHKY «HeYyJ0BJIETBOPUTEJAbHO» (1 Oain) — oOyyaromuiics He MOXKET MOKa3aTh 3HAHMS
Ha YpOBHE BOCIIPOU3BEICHMS U OOBACHEHHS MH(OpMAIMM, HE MOXKET MOKa3aTh MHTEJUIEKTYyallbHbIE
HaBBIKH PEIICHHS MTPOCTHIX 3ajad.

Iloka3aTeu U KPUTEPUH OLIEHNBAHUS 324€Ta C OI[EHKOI:

— Ha OLEHKY «3a4YTeH0» — OOydJaromuiicss JIeMOHCTPUPYET JOCTaTOYHBIH YPOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHIINH, BCECTOPOHHEE, CHCTEMATHYECKOe 3HAHHWE Y4eOHOro marepuala,
JIOCTaTOYHO CBOOOJHO BBIMONHSIET NPAKTHUECKHUE 3aJaHMsl, OMEPUPYET 3HAHUSIMH, YMEHHSIMH,
MPUMEHSIET UX B CHTYAIIMSIX PEIICHUS TUIIOBBIX 3a/1a4.

— Ha OIECHKY «He 3a4TeHO0» — OOydJaromwuiics IeMOHCTpupyeT 3HaHus He Oomee 20%
TEOPETHYECKOr0  Marepuajia, JIOMyCKaeT CYyIIeCTBEHHBIC OIMMOKHA, HE MOXET II0Ka3aTh
WHTEJJIEKTYalbHbIC HABBIKM PEIICHUS MPOCTHIX 33]1a4.

KypcoBoii mpoeKT BBIMOTHSAETCS MO PYKOBOACTBOM IMPEINOIaBaTesl, B MPOIECCe €€ HAlMCaHUS
oOyuJaroluiicss pa3BUBAeT HAaBBIKU K HAyYHOU paboTe, 3aKperuisist 1 OJTHOBPEMEHHO PACLINpssl 3HAHUS,
MOJIyYE€HHBIC TPU U3YYCHHH Kypca «ABTOMATH3AIMs TEXHOJIOTUYECKUX MPOIECCOB U MPOU3BOJCTBY.
[Ipr BBIIOJHEHWH KypCOBOTO MpPOEKTa OOYYArOIIMICS JOJDKEH TOKa3aTh CBOE YMEHHE padoTarh C
HOPMAaTUBHBIM MaTepUaIoOM U JPYTUMH JIMTEPATYPHBIMH HCTOYHUKAMHU, a TaKKe BO3MOXKHOCTH
CUCTCMATHU3UPOBATh W AHAIMU3UPOBATH q)aKTI/I‘-IeCKI/Iﬁ Marepral U CaMOCTOATCIbHO TBOPYCCKHU €TI0
OCMBICIIUBATb.

B nmpomecce HammcaHusT KypcOBOTO TIPOEKTa OOYYArOIIWUCS JOJDKEH pa3o0paThCsl B
TEOPETUYECKUX BOMPOCaX H30paHHOW TEMBI, CAMOCTOSTEIHLHO NPOAHAIM3UPOBATH MPAKTUYCCKHIA
Marepua, pazooparh 1 000CHOBATH MPAKTHYECKUE TIPEITTOKCHHS.



IToxa3aTenu U KPUTEPHUH OLICHUBAHUS KYPCOBOI'0 NPOEKTA:

— Ha OIEHKY «OTJHYHO» (5 0Oa/JIoB) — MPOEKT BBIMOJHEH B COOTBETCTBHHM C 3aJaHHUEM,
00y4YaroImuiicsi MOKa3bIBaeT BBICOKMI YpOBEHb 3HAHWW HE TOJBKO Ha YPOBHE BOCIIPOM3BEICHUS H
00bsICHeHUS! MH(OpMaIUK, HO U UHTEJUIEKTyalbHbIE HABBIKM PEILEeHUs NPoOJIeM U 3a/1a4, HaXOXKIACHUS
YHHUKAJIbHBIX OTBETOB K Mpo0IeMaM, OLIEHKU U BBIHECEHUS! KPUTHUUECKUX CYKJIEHUI;

— Ha OILIGHKY «xopomo» (4 Oamna) — HPOEKT BBHIIOJHEH B COOTBETCTBUU C 3aJaHUEM,
Oo0yJaroIuicsl TOKa3blBa€T 3HAHMA HE TOJBKO HA YPOBHE BOCIPOM3BEACHUS M OOBSICHEHUS
uHbOpMallMM, HO W HHTEIUIEKTyallbHbl€ HABBIKM pEIICHUs MpoOjeM M 3a4ad, HaXOXIAECHUsS
YHHUKaJIbHBIX OTBETOB K Mpo0ieMam;

— Ha OLEHKY «YyAOBJIETBOPUTENbHO» (3 0Oamia) — MPOEKT BBINOJIHEH B COOTBETCTBUU C
3ajaHueM, OOyYaroIIMiCsl TOKa3blBaeT 3HAHWS Ha YPOBHE BOCIPOU3BEICHHS M OOBSICHEHUS
uH(pOpMalUY, MHTEIJIEKTYalIbHbIE HABBIKM PELICHUs IPOCTHIX 33a4;

— Ha OILICHKY «HeYJHOBJIETBOPUTEeJIbHO» (2 Oaia) — 3aJaHue IPENoJaBaTelis BbIIIOIHEHO
YaCTUYHO, B IPOLIECCE 3aIUThHI paboThl 00yUYarOIUNCS JOMYCKAaeT CYIIeCTBEHHbIE OIIUOKH, HE MOKET
[I0KAa3aTh UHTEJJIEKTyaJIbHbI€ HABBIKU PELICHMS IIOCTAaBICHHOM 3a]auu.

— Ha OILICHKY «HeYyJAO0BJIeTBOPUTeJbHO» (1 Oamn) — 3ajaHue mpernojaBaTelis BHIIOJIHEHO YaCTHUYHO,
O0yJaroIuiicsiT HE MOXXET BOCHPOHM3BECTH M OOBSICHHTH COJAEp)KaHHE, HE MOXET I[0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKU PELIEHUS IIOCTABICHHOM 3aJauH.

8 YueOHo-MeTOoAUYecKOe U MH(OPMAIITUOHHOE Oo0ecTeyeHHue TUCIIUTIITHHbI

a) Ocnoenas numepamypa:
1. ITapcynkun, b. H. ABromMaTu3aius TeXHOJIOTHYECKUX MPOIECCOB U MTPOU3BOJICTB B

Metammyprun: yaeoHoe mocodue / b. H. Ilapcynkun, C. M. Auapees, E. C. Ps6uukosa ; mox pex. b.
H. IMapcynkuna ; MI'TVY, [kad. [IKuCVY]. - Marauroropck, 2011. - 151 c. : un., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/48
2.pdf&view=true (mara obpamenus: 14.09.2020). - MakpooObeKT. - TEKCT: 371eKTpOHHBIH. - MeeTcs

HeYyaTHBIA aHaJor.

2. CoBpeMEeHHbBIE CHCTEMbI aBTOMATH3ALMK U yIIpaBieHus : yueoHoe mocodue / C. M. AHnpees,
E. C. Pga6uukoBa, E. FO. Myxuna, T. I'. Cyxonocosa ; MI'TY. - Maruutoropck : MI'TY, 2015. - 1
AJIEKTPOH. OTIT. mick  (CD-ROM). - 3arm. cC  THUTYI. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/1123963/71.
pdf&view=true (mara oopamenus: 14.09.2020). - MakpooObeKT. - TeKCT : 37eKTpOHHBIH. - CBeIeHUS
nocTynHsl Takke Ha CD-ROM.

0) /lononnumenvnasa 1umepamypa:

1. [lapcynkun, b. H. ABTOMaTH3a1us 1 ONTUMU3ALMS YIIPABICHUSI TEIIJIOBBIM PEXUMOM padOThI

0J10Ka BO3AyXOHarpeBaresiei JoMeHHol neuu : yueobnoe nocodue / b. H. [lapcynkun, C. M. Annpees,
M. 1O. Ps6uukos ; MI'TY, [kad. [IKuCVY] . - Marautoropck, 2009. - 148 c. : un., rpad., cxemsl, Ta0II.
- URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/1060896/26
9.pdf&view=true (nara oopamenus: 14.09.2020). - MakpooObeKT. - TEKCT : 2IeKTpOHHBIN. - IMeeTcst
MeYaTHBII aHaJIOor.

2. [Mapcynkun, b. H. ABTOMaTH3a111s TEXHOJIOTHYECKUX MPOIIECCOB U MPOU3BOJICTB.

HpOH?;BO,ZICTBO CTaJili B MapTCHOBCKUX II€YaX, IBYXBAHHBIX arpe€rarax u KUCJIOPOAHBIX KOHBEPTEPAX :
yaeonoe ocodue / b. H. [Tapcynkun, T. I'. Cyxonocona, A. P. bormapesa ; MI'TY. - Marautoropck :
MI'TY, 2016. - 264 c. : ni., Tadn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/2
913.pdf&view=true (nata odpamenus: 14.09.2020). - MakpooOBbeKT. - TEKCT : JIEKTPOHHBIH. -
HMeeTcs ne4aTHBIN aHAJIOT.
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3. Ilapcynkun, b. H. Ucnonb30Banne 3KCIepUMEHTATBHO-CTATUCTUYECKUX METOJ0B
MOJICIIMPOBAHUS JUIS YIIPaBJICHUS TEXHOJIOTHYECKUMU Tpolieccamu : yuyeOHoe nocodbue / b. H.
[Mapcynkun, C. M. Aunpees, E. C. Ps6unkosa ; MI'TY. - Marautoropck, 2012. - 177 c. : un., rpad.,
cxeMsbl, Taba. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=597.pdf&show=dcatalogues/1/1103150/59
7.pdf&view=true (mara oopamenus: 14.09.2020). - MakpooObeKT. - TeKcT : anekTpoHHbIi. - ISBN
978-5-9967-0292-3. - l'meeTcs me4aTHBIN aHAJIOT.

4. IlapcynkuH, b. H. ABromMaTu3anus TeXHOJIOTHYECKUX MTPOLIECCOB U TPOU3BOJICTB.
Kokcoxummueckoe nmpou3BoAcTBO : yueoHoe nmocodue / b. H. [Tapcynkun, T. I'. CyxoHocoBa. -
Marnutoropck : MI'TY, 2015. - 226 c. : ui., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=900.pdf&show=dcatalogues/1/1118840/90
0.pdf&view=true (nara oopamenus: 14.09.2020). - MakpooObekT. - Tekcr : anekTponHsbIid. - ISBN
978-5-9967-0586-3. - imeeTcst mmeyaTHBINA aHAJIOT.

5. lMapcynkuH, b. H. 3agaun no cuHTE3y aBTOMAaTU3UPOBAHHBIX CHCTEM YIPABICHHS
TEXHOJIOTUYECKUMH IPOLIeCCaMU M MPOU3BOACTBOM : yueOHoe nocodue / b. H. [Mapcynkun, T. T
CyxonocoBa ; MI'TVY. - Maruutoropck : MI'TY, 2016. - 54 c. : un., Tabmn., cxem. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2248.pdf&show=dcatalogues/1/1129743/2
248.pdf&view=true (mata oopamenus: 14.05.2020). - MakpooObeKT. - TEKCT : 3IEKTPOHHBIH. -
Nmeercs nedyaTHblil aHAJIOT.

6. bopooun, M. @. ABTOMaTH3alMs TEXHOJIOTUYECKUX MPOIIECCOB M CHCTEMbI aBTOMATHYECKOTO
yrpasienus ;. yaeOnuk mius By3oB/ WU. @. bopomun, C. A. AunpeeB. — 2-¢ u3A., UCOpP. U JOI. —
Mocksa : M3parensctBo FOpaiit, 2020. — 386 c. — (Beicuiee o6paszoBanue). — ISBN 978-5-534-
07895-4. — Texkcr : anexktponnsiii // DBC HOpaiit [caiit]. — URL.: https://urait.ru/bcode/453023 (n1ara
obpamenus: 20.09.2020).

Xpamenxos, B. I. ABTOMaTH3aIMsl yIIPaBJICHUS TEXHOJIOTHISCKHUMHU TIpOIleccaMu OypeHuUst

He]TerazoBbIX CKBAXHUH : ydeOHOe mocobue st By30B / B. I'. XpamenkoB. — Mocksa : M31aTenbcTBO
HOpaiit, 2020. — 415 c. — (Bsiciiee oopazoBanue). — ISBN 978-5-534-00854-8. — Tekcr :
anekTponnsii // OBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/451211 (nata oOpaiieHus:
20.09.2020).

8. Tpycos, A. H. ABromaru3zanus TEXHOJOIMUECKHMX HPOIIECCOB U MPOM3BOJCTB : yueOHOe
nocooue / A. H. TpycoB. — Kemeposo : Ky3I'TY umenu T.®. ['opbauesa, 2017. — 186 ¢. — ISBN
978-5-906969-39-2. — Tekcr : anekTpoHHbIH // JIaHb : anekTpoHHO-0ubnnoTeynas cuctema. — URL:
https://e.lanbook.com/book/105407 (nara obparienus: 20.09.2020).

6) Memoouueckue ykazanus

1. OnTumu3anus ymnpaBleHUS TEXHOJOTMYECKHMMH Ipoueccamu : npaktukym / b, H.
HapcyHKI/IH C. M. Annpees, E. C. Ps06uukosa, T. I'. OGyxosa ; MI'TY. - Maruutoropck, 2013. - 177
c. Ui, rpad., CXEMBI, TadmI. - URL:
https: //maqtu informsystema.ru/uploader/fileUpload?name=638.pdf&show=dcatalogues/1/1109486/63
8.pdf&view=true (mara obpamienus: 14.05.2020). - MakpooObekT. - Tekcrt : smexkTpoHHbIid. - ISBN
978-5-9967-0393-7. - imeeTcst meyaTHBIN aHAJIOT.

2. IMapcynkun, b. H. 3amaum 1o cuHTE3y aBTOMAaTU3MPOBAHHBIX CHUCTEM YIPAaBICHUS
TEXHOJIOTUYECKUMH TIpOIlecCaMyd U MPOU3BOACTBOM : yueOHoe mocobue / b. H. IMapcynkun, T. T.
CyxonocoBa ; MI'TY. - Maruautoropck : MITY, 2016. - 54 c. : wum., Tabm., cxem. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=2248.pdf&show=dcataloques/1/1129743/2248.pdf&view=true (mata obparmenus: 18.09.2020). -
MaxkpooObeKT. - TEeKCT : 3JIeKTpOHHBIN. - FIMeeTcs meyaTHblii aHaJIOr.

3. Meroaudeckue peKOMEHAAINH IS BBITOJIHEHHS KypCcOBOTo mpoekTa. [Ipmioxenue 1

r) [IporpammHoe o0ecnieuenne u UHTEpHET-pecypcehI:

47


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
https://urait.ru/bcode/451211
https://e.lanbook.com/book/105407
https://magtu.informsystema.ru/uploader/fileUpload?name=638.pdf&show=dcatalogues/1/1109486/638.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=638.pdf&show=dcatalogues/1/1109486/638.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?%20name=2248.pdf&show=dcatalogues/1/1129743/2248.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?%20name=2248.pdf&show=dcatalogues/1/1129743/2248.pdf&view=true

IIporpamMmmHoe o6ecnieyenne

HaumenoBaunue

o Ne norosopa Cpok neiicTBUS TULEH3UH
MS Windows XP
Professional(nns  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2003 Ne 135 o1 17.09.2007 O6eccpouHo
Professional
7Zip CBOOOIHO PaCIpOCTPaHIEMOE OECCPOYHO
FAR Manager CBOOOHO pacpoCTpaHIeMOe 0CCCPOUHO

HpO(l)GCCHOHa.]'ILHBIe 0a3mbl HAaHHBbIX U I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHbLIC CUCTEMbI

Hassanue xypca

CchlIIKa

OneKkTpoHHass 0a3a MEPUOAMYECKUX HW3JIaHUN

https://dlib.eastview.com/

East View Information Services, OO0 «MIBUC»

HaunonaneHas UH(POPMAIIMOHHO-

aHanuTHdeckas cucreMa — Poccmiicknii manexc|URL: https://elibrary.ru/project risc.asp

Hay4Horo nurtupoBanus (PUHIT)

ITouckoBas cuctema Akanemust Google (Google
Scholar)

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

Wndpopmannonnast cucrema - EnuHoe OKHO
JI0CTyIa K MHPOPMALIMOHHBIM pecypcaM

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

d)enepanLHoe ToOCydapCTBECHHOC 6IOI[)K€THO€

YUPEKIACHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/

HpOMLIIHJ'I@HHOfI COOCTBEHHOCTH)

Poccuiickas T'ocynapctBeHHass — OuOIHOTEKa.

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

Karamnoru

DOnekTpoHHbIe pecypcbl oubmanoreku MI'TY um.

http://magtu.ru:8085/marcweb?2/Default.asp

I''1. HocoBa

®denepanbHblii  00pa30BaTENbHBIA  MOPTAI

~ |http://ecsocman.hse.ru/

DKOHOMHKA. COI_[I/IOJ'IOI‘I/ISI. MeHeTKMEHT

YHI/IBepCI/ITCTCKaH I/IH(I)OpMaI_II/IOHHaH cucreMa

https://uisrussia.msu.ru

POCCHUA

MexnyHaponHas HayKOMeTpHU4ecKas

pedeparuBHas W MOJHOTEKCTOBas Oaza manHbix|http://webofscience.com

HayJHbIX n3aannii « Web of sciencey

M

eXKIyHapOoIHast pedepatuBHas it 0://scopus.com
IOJTHOTCKCTOBAsA  CIIpaBOYHasd 63.33. JAHHBIX

MemnyHapoagaﬂ Oaza IIOJTHOTEKCTOBBIX http://link.springer.com/
JKypHaAJIOB Springer Journals

MC)KI[}/'HapOIlHaH KOJIJIICKII WA HAayYYHBIX

http://www.springerprotocols.com/

MIPOTOKOJIOB II0 Pa3JIMYHBIM OTPACIIEIM 3HAHMI

MexnynaponHas 0a3a Hay4HBIX MaTepHUajoB B

http://materials.springer.com/

o0JacTu d)I/ISI/IquKI/IX HAayK MW HWHXHWHHPUHIA

MexayHaposaHas 6a3a CIpaBOYHBIX M3/IaHUI 10

http://www.springer.com/references

BCEM oTpacisM 3Hanuii SpringerReference

MexayHnapoaHas pedepaTuBHast 6a3a JaHHBIX 110

http://zbmath.org/

YUCTOM M NpuKIaHoi Maremarrke ZbMATH

MexnyHaponHas pedepatuBHas )51

https://www.nature.com/siteindex

ITOJTHOTCKCTOBAsA  CIIpaBOYHAas Oaza JaHHBIX

ApxuB HayuyHbIX JXypHaioB «HaunoHanbHbII

https://archive.neicon.ru/xmlui/

3JEKTPOHHO-HH(MOPMAITMOHHBIA  KOHIIOPITAYM)
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9 MarepuajibHO-TeXHHYECKOe oDecriedeHne JUCIUNINHBI

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayuTOpun

YyeOHBIC ayauTOpUHM JIS TPOBEICHHS
3aHATHUH JIEKIIMOHHOI'O TUIIA

MynbTUMEIHITHBIE CPENICTBA XPAHEHHUs, NEepeaadn
U TIpe/ICTaBICHUs HH(OpMaIIK

VYdeOHast ayTuTOpHS IS TIPOBEICHHSI
MPAKTUYCCKHUX 3aHATHH U Ta0OPaTOPHBIX
pabor:

naboparopusi aBTOMaTH3AIUU
TEXHOJIOTUYECKUX MPOIECCOB U
MIPOU3BOJICTB

JlaGopaTopHble yCTAaHOBKM H  NPUOOPHI IS

BHITIOJTHEHUSI  JIAOOPATOPHBIX W NPAKTHYECKUX
pabor:

— 11a00paTOpHBIN

natuuku pacxonay, [IJIP-CK + kommbroTtep

I10 oT

creHy «lIpomsllieHHBIE
c IIPEyCTaHOBJICHHBIM
WU3TOTOBUTES.
— nabopaTopHbII
JATYUKU

creHy «lIpomsinuieHHbIE
I[MAT-CK +

KOMIIBIOTCP € MPEAYCTAaHOBJICHHBIM I1O or

TEMIIEPATypPbI»,

HA3TOTOBUTES.
— naboparopubii  cTeHy  «l[IpombllieHHBIE
HATYNKU JaBJICHUS», Ia1-CK +

KOMIIbIOTEp ¢ npeaycraHoBieHHbIM [1O ot
U3TOTOBUTEIIS,
— NPOrpaMMHPYEMBIN JIOTUYECKHAN
koHTposuiep IIJIK-Siemens + HOyTOykK

npeaAyCTaHOBJICHHBIM 110 ot HU3TOTOBUTCIIA,

— J51abopaToOpHBIA  CTEHJ «ABTOMATHU3aIUA
CUCTEM TEIUIOra30CHA0KEHUS u
BeHTwsAnuu», ATICB-09-11JIP-01  +

HOYTOyK c mpeaycraHoBieHHbIM [IO ot

W3TOTOBUTEIS;

— 71abopaTopHBI  CcTeHA  «ABTOMaTH3aIUs
CUCTEM BOJIOCHA0KEHUSI U BOJAOOTBEICHUSY,
ABHB-Y-01-12;

— naboparopuerii crera «I1JIK-Omron-40A-
HH#»

VuebOHbIe AyauTOpUun JIs1 BBIIIOJTHCHUA
KYpPCOBOI'O MPOCKTUPOBAHUA, NOMCIICHUA

[lepcoHanpHBIE KOMIBIOTEPHI C MmaketoM MS
Office, Beixomom B MHTepHET M ¢ JOCTYNOM B

TUTSt CaMOCTOSITEIbHOU paboTHI | PIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTEIIbHYIO
o0yJaromuxcs Cpelly YHUBEPCUTETA

VY4eOHble ayauTOpUM Uis TPYNIOBBIX U | Jlocka, MylnbTUMETUNHHBINA TPOEKTOP, IKpPaH
VHJIMBUIyaJIbHBIX KOHCYJIbTaIUH,

TEKYIIET0 KOHTPOJS M IMPOMEXYTOUHBIX

KOHCYJIbTALIUHI

ITomemenune Ui XpaHeHus u | Crenmnaxxu A XpaHeHUs y4eOHO-METOIMYECKUi
poUIaKTUYECKOTO 00CIyKUBaHUS | TOKyMEHTAluU

y4eOHOro 000py10BaHUs
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[Tpunoxenue 1

MemoouuecKkue yKazanus K 6bln0JIHEHUIO KYPCOBO20 NPOEKMA NO OUCUUNTIUHE
""Aemomamu3zayua mexHoa02uuecKux nPoueccos u npouzeoocma "’

1. HEJIA 1 3AJAYHU KYPCOBOI'O IPOEKTUPOBAHUA

KypcoBoil mpoekT mo y4yeOHONW MO IUCHUIUIMHE «ABTOMATH3alUsi TEXHOJIOTHUYECKHUX
MPOLIECCOB U TPOU3BOJCTBY» SBIISETCS 3aBEPILIAIOLIUM STalnoM Yy4eOHOW MOATOTOBKHU Iepen
BBINOJIHEHUEM BBIITYCKHON KBaTH(PUKALMOHHONW paboThl OakanaBpa.

Llenbi0 BBIMOJIHEHHUS] KYPCOBOTO MPOEKTA SIBISETCS: MOJYyYCHHE MPAKTUYECKOTO OMbITa U
npruoOpeTreHre HeoOXOAUMOTO OIBITAa MO CO3/IaHUI0 AaBTOMATU3HPOBAHHBIX CUCTEM YIIPAaBIICHUS
TEXHOJIOTUYECKAMHU TIPOLIECCAMH C HCIOJIB30BAHUEM COBPEMEHHBIX TEXHUYECKHX CpPEACTB
KOHTPOJISI, YIIPaBJIeHHs U UH()OPMALIMOHHBIX KOMMYHUKALIUH.

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

[Tpu BhIMONHEHUU OOIIEH YacTHU aBTOP MPOEKTA JOHKEH KBATHU(PHUIIMPOBAHHO OTMETUTH U
OTPa3UTh XapaKTepHbIE OCOOCHHOCTH aBTOMATH3HPYEMOT0 TEXHOJIOTHUECKOTO MpoIiecca U 1aTh
MOJIHYIO XapaKTEPHCTUKY BCEX COBPEMEHHBIX TEXHHYECKHX CpEJACTB, HCIOIB3YEMBIX IIpU
pa3paboTke (MPOEKTHUPOBAHWU) NPUHIMUMIHAIBHOW (YHKIIMOHAIBHON CXEMBl KOHTPOJIS H
pEryIupOBaHHS BCEMH MapaMeTpaMHu TEXHOJIOTHYECKOTO IpoIecca.

B cnenuanbHON YacTH KypCcOBOTO MPOEKTa aBTOP JOJDKEH pealibHO MPOAEMOHCTPUPOBATH
CBOE€ TBOpPYECKOE YMEHHE IO COBEPIICHCTBOBAHUIO U TEOPETUYECKOMY OOOCHOBAHUIO
JIOCTOBEPHOCTH U PEATM3YyEMOCTH MM IPEJCTABICHHOIO TEXHHUUYECKOTO pEIIeHHs] KOHKPETHOM
npoOJeMbl, HamnpaBIeHHOW Ha MOBbILIEHHE S(PPEKTUBHOCTH (YHKIMOHUPOBAHUS CHCTEMBbI
aBTOMATHUYECKOTO YIPaBJIEHUS OTAEIbHBIM IPOOJEMHBIM IapaMeTpOM TEXHOJIOTHYECKOTro
nporecca.

2. CTPYKTYPA KYPCOBOI'O ITPOEKTA

KypcoBoil mpoekT mno IUCHUIUINHE «ABTOMAaTH3alUs TEXHOJIOTMUYECKHX IPOLECCOB U
IPOM3BOJICTBY» COCTOMT M3 JABYX OCHOBHBIX yacTei: oOuiel yacTu U crenuaibHoi yactu. Kpome
TOTO, IOSCHUTEIIbHAS 3allUCKa TAaKXKe JOJDKHA COACPKATh 3aJaHUE HA BBIIIOJHEHHUE KypCOBOI'O
NPOEKTa, CoJiepKaHue, pedepar, BBEJCHNE, 3aKITI0UECHIE U IPUITI0KEHUS.

Tembl 0O0mIeH W CHEUATBPHOM YacTed OMPENENSIOTCS CTYJASHTOM CaMOCTOSATEIBHO TI0
coriacoBaHuio ¢ mpemnopaaBarereM. Kak mnpaBuio, BbIOOp TeMbl NPOUZBOJUTCS IO
TEXHOJIOTMYECKOMY IIPOLECCY, HM3y4aeMOMY B IIEpPHOJ IPOM3BOACTBEHHOM IIpakTUKU. B
JAIbHEWIEM TOJIy4eHHas TeMa KypPCOBOI'O NMPOEKTa MOKET ObITh MCIIOJIb30BaHa CTYJIECHTOM B
KadyecTBe 0a30BOil st Oonee riryOokoil mpopaOoTKH €€ B BBITYCKHOW KBaJU(HUKAIIMOHHOMN
pabote. OdopmiieHNE MOSCHUTEIBHOMN 3aMCKH M IEMOHCTPAIIMOHHBIX YePTEXKeH MpOU3BOIUTCS
CTPOr0 B COOTBETCTBUHU C JEHCTBYIOLIMMHU CTaHIapTaMHU.

[TossicHuTenpHast 3amucKa KypcOBOIO TMPOEKTa JOJDKHA BKIOYATh B ceOs Clieayromue
00s13aTebHbIC pa3Ieibl.

1. 3agaHue Ha KYpcoOBO# npoeKkT. B 3a1annn yka3piBaeTcs TeMa OOIIEH U CIICIIHATBHBIX
yacTell KypcOBOTO MPOEKTa, a TAaKXKE CChUIKAa Ha MCXOIHbIE MaTepUalbl, JaHHbIE U3 KOTOPBIX
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UCTIONIB3YIOTCSI TIPH BBIMOJIHCHUM KypPCOBOTO TpOEKTa. B kadecTBe TakWX MaTepHaIOB MOTYT
OBITh MCIIOJIb30BAaHbI TEXHOJOTHYECKHE HHCTPYKIUH, PC3YJIbTAThI HpOMbIH.UICHHOfI HUJIN OIIBITHO-
IPOMBIIIICHHON 9KCIUTyaTalluu TEXHOJIOTHYECKOro 000pyAoBaHMs, pabouue YepTeKd U CXEMbI
aBToOMaTru3sanuv " T.AO. Taxoxe MOTYT OBITH ITOKA3aHbI Fpa(l)I/IKI/I CTaTUYCCKUX U JUHAMHUYCCKUX
XapaKTEepUCTHK IPOLEcca BhIIAHHBIX IpenogasaTeneM. O0beM pasnena 1-2 crp.

2. Pedepar. B pedepare ykaszpiBaeTcs: CBeAcHUS 00 00beMe MOSCHUTEIBHOW 3aIlMCKH,
KOJIMYECTBE  WUIIOCTPALMMA,  JEMOHCTPALMOHHBIX  JIUCTOB,  TaOJHI,  MPHIOKECHUH,
MCIOJIb30BAaHHBIX UCTOYHUKOB; NIEPEYCHb KIIFOUEBBIX CIIOB, KOTOPBINA JOJDKEH BKIIOYATh OT 5 110
15 ci1oB WK CIIOBOCOYETAHUH M3 TEKCTA MOSICHUTEILHOM 3aIIMCKH, KOTOPHIE B HAUOOIBIIEH Mepe
XapaKTepU3yIOT e¢ coaep)kaHue W 00eCrednBAaIOT BO3MOXXHOCTH MH(OPMAIIMOHHOTO ITOUCKA;
TeKCT pedepara, KOTOPBIA TOJDKEH COJEPKaTh OOBEKT HMCCICHOBAaHUS WM Pa3padOTKH; IIEb
paboTh; pe3yabTaThl PAOOTHI;  OCHOBHBIE TEXHUKO-IKCIUTyaTalIHOHHBIC XapaKTEPHCTHKH,
0o0yacTh MpPUMEHEHHS; PKOHOMUYECKYIO 3(P(GEKTUBHOCTh WJIM 3HAUYUMOCTH pPaboThl. OObeM
pedepara 1-2 crp.

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

3. Copep:xkanmne. CojepkaHue BKJIIOYACT BBEACHHE, HAMMEHOBAaHUE BCEX pa3JIelioB,
MOJpa3JelioB, IyHKTOB (€Clidi OHM HMEIOT HAUMEHOBAaHHE), 3aKJIFOUYCHHE, CITMCOK
UCIIOJIb30BaHHBIX HCTOYHUKOB I HAMMEHOBAaHUE MPUIIOKEHHUH C YKa3aHUEM HOMEPOB CTPAHHII, C
KOTOPBIX HAYMHAIOTCS ATH 3JIEMEHTHI MOACHUTENBbHOM 3amucku. O0beM copepkaHusi 0ObIYHO HE
npesbiiaer 1 cTp.

4. Benenue. BeenieHne JOKHO coziepKaTh OLIEHKY COBPEMEHHOTO COCTOSTHUS periaeMoin
3a/1auy, a TaKXKe aKTyaJIbHOCTh U HOBU3HY T€MbI KypcoBoro npoekrta. O0beM BBeZieHUs He Ooiee
I crp.

5. O6mas yacTb. OcHOBHas 3a7a4ya OOIIEeH YacTH NMPOBECTH OOOCHOBAHHYIO pa3paboTKy
CXEMBI aBTOMATH3allMA M ONTHMHU3AIMH 33JaHHOTO TEXHOJIOTHYECKOTO arperara ¢ y4eTom
0cOoOeHHOCTEeH TeXHOoJoruueckoro nporecca. O0mas yacTp J0JKHA 00s3aTeNbHO BKIIIOYATh B
ceOsl CleAyIoIINe pa3Jiebl:

5.1. Onucanue mexnonocuueckozo npoyecca. B 3ToM paszzaene moJpoOHO ONMUCHIBAETCS
HCIIOJIB3yEeMass TEXHOJIOTUA MOJIYYCHHA I'OTOBOTO MPOAYKTA € YKAa3aHUEM YHCIICHHBIX 3Ha4YCHUHU
OCHOBHBIX KOHCTPYKIMOHHBIX, TCXHOJIOTMYCCKHX H OJSKOHOMHYCCKHUX IMapaMCTPOB arperara.
O06nem pazaena 4-6 ctTp.

5.2, Ocobennocmu u  3a0auu  A6MOMAMUYECKO20  YAPAGIEHU  GblOPAHHLIM
MexHono2udeckum npoyeccom. B 3TOM pasfene ONpenensioTcs OCHOBHBIE IapaMeTpbl
TEXHOJIOTMYECKOT0  Tpolecca, NOAJeXallMe  aBTOMAaTHYECKOMY  pPEryJupoBaHUIO, U
ONUCHIBAIOTCA OCHOBHBIE KOHTypa ympaBiieHus. [IpouM3BOIMTCA COCTaBIE€HUE OCHOBHBIX
CTPYKTYPHBIX CX€M aBTOMAaTHYECKOTO YIPABIICHUS UM CXEM KOMIUIEKCOB TEXHUYECKHUX CPENICTB
HCIOJIb3YEMBIX JJISi aBTOMATHU3allMd U ONTUMU3ALMK arperata. Bece CTpyKTypHbIE CXEMBI 3TOTO
paszzena MPUBOJATCS B TEKCTE MOSICHUTENbHOM 3amucku. Ecnu mpuBeneHHas cxema sBIISETCS
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Ba)KHOU TS MOSICHEHUsSI PAa0OTHI CUCTEMbI YIIPABJICHHUS MPU 3aI[UTE KYPCOBOTO MPOEKTA, TO OHA
MOJKET OBITh BRIHECEHA Ha IEMOHCTPAIIMOHHBIN TUCT popmara Al. O6bem pasnena 4-6 cTp.

5.3.  Asmomamuueckuil ~ KOHMpOAb U  YApAGIeHUe  Nnapamempamu  3a0aHHO20
MexHON02UecKo20 npoyecca. B 3ToM pazjiene CTyIeHT Ha OCHOBE ONHUCAaHUs TEXHOJIOTUYECKOTO
Ipolecca U OCHOBHBIX KOHTYPOB YIIPaBJICHUS pa3padaThbiBaeT U OMHUCHIBACT (YHKIMOHAIBHYIO
cxemy apromaTtu3auuu. [Ipm ommcanuuM cxembl aBTOMAaTH3alMd 0CO0O€ BHUMAaHUE CIEAYET
YIEIUTh METOIaM U TEXHUYECKUM CPEICTBAM KOHTPOJISl MapaMeTPOB MPOLIECca UCIIOIb3YEMbIM B
KypcoBoM mpoekte. [Ipeanoutenuss npu BbIOOpe TEXHUUYECKUX CPEICTB M METOAOB KOHTPOJISI
ClleflyeT OTJAaBaThb COBPEMEHHBIM METOJaM U CpEACTBAM, KOTOpble JHOO YyXKe MIMPOKO
UCIOJIb3YIOTCS. B MUPOBOW IPAKTUKE aBTOMATU3allMM JAHHOI'O TEXHOJIOIMYECKOIo IMapamerpa
WIH SBJIIOTCA NEPCIIEKTUBHBIMU B UCIIOJIb30BaHUU.

B KypcoBoM mnpoekTe HEeIOMyCTUMO HCIO0JIb30BATh YCTAPEBIINE U CHATHIE C IPOU3BOJICTBA
TEXHUUYECKHUE CPEICTBA WJIM HCIIOJIb30BAHHE KOTOPBIX B JAHHOM TEXHOJOTHYECKOM arperare
HEOE30MMaCHO C TOUKH 3PEHUS KU3HU U 3[I0POBBSI TEXHOJIOTHYECKOT0 niepcoHana. OobeM paszzaena
5-10 ctp.

Pazpaborannas ¢yHKIMOHANIbHAs CXeMa aBTOMAaTH3allMu 0053aTelbHO BBIHOCUTCS Ha
JEMOHCTPaLlMOHHBINA JTUCT opmaTa Al B cOOTBETCTBUH € JAeHCTBYOIMMU cTaHaapTamu. Kpome
TOTO, TAaHHAS CXeMa JOJDKHA OBITh MPOXyOIMpOBaHa: BEIHECEHA B MPHIIOKEHUE U MIPECTaBICHA
B JIEKTPOHHOM BHJle. B mpuiiokeHuu Jomyckaercs pa3OueHue Bceil CXeMbl Ha HECKOJBKO
OTJENbHBIX TUCTOB opmarta A4 mmu A3.

O6bem o011eit yacTu KypcoBoro mpoekra 10 - 25 ctp.

6. CnenmanpHasi yacThb. B crnenmanbHOM 4acTH KypcOBOIO NMpoOeKTa pa3padaTbiBaeTcs U
uccienyercs padboTa 3aJaHHOTO TEMOM OJHOTO KOHTYpa aBTOMAaTUYECKOIO YIpPaBJICHUS.
CrpykTypa cHenMaabHOM YacTH KypCOBOTO TIPOEKTa BKIIOYAaeT B cels  clenyromue
00s3aTeNbHbIE pa3eibl.

6.1. O630p cywecmeyoumux cxem agmomMamuidecKko2o YnpasieHus 3a0aHHbIM napamempom
MexXHoN02Uuecko2o npoyecca. B 3ToM pasnene, UCHONB3ysl JUTepaTypHbie ucrounuku [1-20],
CTYJIEHT CaMOCTOATEIbHO MPHHHMAET pelIeHHe O BhiOOpe Hambonee 3¢h(HEeKTHBHOrO MeTona
ABTOMATUYECKOTO YIPABJICHUS 3aJaHHBIM TEXHOJIOTUYECKUM ITapaMETPOM.

Br160p TOTO MM HHOTO METO/Ia AOKEH OBITh MMOATBEPKICH PEabHBIMU PE3YJIbTaTaMU €ro
paboTOCIIOCOOHOCTH WIJIM OIBITOM BHEAPEHUS HAa MPOMBINUICHHBIX MNPEeInpusITHsIX. Takxke
JOTTYCKaeTCsl TEOpeTHUYeCKoe OOOCHOBAaHME MHCIIONb30BaHHMS METOAAa C IpHUBEIECHUEM
HEO0OXOIMMBIX MaTeMaTHUYeCKuX pacueToB. O0bem pazzaena 3-7 cTp.

6.2. Paspabomka cmpyKmypHOU cXembl KOHMYPA A8MOMAMUYECKOU ONMuMU3ayuu
ynpaegnenus. B STOM pazaene CTyIeHT pa3padaThiBaeT M OMUCHIBAET CTPYKTYPHYIO CXEMY
KOHTypa aBTOMAaTHYECKOW ONTHMHU3ALUK YIpaBICHHUS C Y4EeTOM BBIOpaHHOTO MeEToja
yIpaBIeHUS ¥ OCOOEHHOCTEH TEXHOJIOTHUECKOTO MpoIiecca.

CTpykTypHasi cxema KOHTypa pa3pabaThIBaeTcsi U ONUCHIBACTCS B TEPMUHAX U TOHSATHUSIX
INPUHATBIX B TEOPUU aBTOMATHUYECKOrO YIpaBieHUs. J[Is KaKIoro sjieMeHTa CTPYKTYpHOI
CXEMBbI IPUBOJUTCS MepeAaTouHas PyHKIUS WU Apyras (yHKIMOHAIBHAS CBS3b, IO3BOJISIONIAS
CBSA3aTh BXOJ M BBIXOJ 3BE€HA. THUIMOBBIE CTPYKTYpHBIE CXEMbl IJI Pa3IMYHbIX KOHTYPOB
yIPaBJICHUS TEXHOJOTMUYSCKUMHU MPOIIECCAMU M MX OMUCAHUE MPUBEICHBI B HCTOUHUKaX [1-20].
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Pa3paboranHasi CTpyKTypHas cxeMa IMPUBOJIUTCS B TEKCTE MOSICHUTEIBHOW 3amucku. B
Clly4ae HEOOXOIMMOCTH CTPYKTYpHAas CXeéMa MOXXET OBITh BBHIHECEHAa HA JIEMOHCTPAIlMOHHBIN
muct dopmara Al ¢ coOmropeHueM TpeOoBaHWA K OGOPMIICHHIO TpaduuecKoro marepuaa.
O6nem pazgena 3-5 crp.

6.3. Mamemamuueckas mooenb KOHmMypa ynpaeienus. B 3ToM pasnene cTyeHT Ha OCHOBE
SKCIIEPUMEHTANBHBIX JaHHBIX M JIMTEPaTypHOTO o0030pa pa3pabaTbiBaeT MaTeMaTUYECKYIO
MO/JieJIb CHHTE3UPOBAHHOI'O KOHTYpa aBTOMaTHYECKOTO YIIPaBICHHUSI.

Matematuueckasi MOZIeNIb BKIIFOYAeT B ce0sl MonydeHne KodPPUIMEHTOB JIMHUU PErPECCUU
CTaTMYECKOM  XapaKTepUCTHKU  (ammpOKCUMAIMI0  CTAaTUYECKOM  XapaKTEepUCTUKH  TIO
OKCMIEPUMEHTAIBHBIM JAHHBIM), HAXOXKJICHUE JIUHAMUYECKUX CBOHCTB OOBEKTa YIPaBICHUS
(TIOCTOSIHHBIX BPEMEHH W 3aIla3/IbIBaHUs ), PEIICHHE YPaBHEHUH COCTOSHUS 00beKTa (YpaBHEHHE
TEIJIONPOBOIHOCTH, ITOTOKA, MACCOTEILNIOOOMEHA U T.1).

Kpome Toro, B 3TOM paszjierne NpUBOISATCS YPABHCHHSI IS YHCICHHOTO pacyeTa BBIXOIHBIX
CUTHAJIOB JTUHAMUYECKHX 3BEHbEB, BXOIALIMX B CTPYKTYpHYIO cXeMy (MHTErparopsl,
PEryIATOpHI U T.J.) U aITOPUTM pacueTa BCEX BETUYHH CTPYKTYPHOI CXEMBI.

AnropuT™M pacueTa MPEACTaBIsSETCS B BHAE OJIOK — CXEMbl alIrOpuTMa C Y4E€TOM BCEX
TpeOoBaHUI TpeabsaBIsIeMbIX K opopmieHuo 010k — cxeM. [lo pazpaboTaHHOMY alrOPUTMY
paspabarbeIBaeTCs IporpaMMa JiIsl pacdeTa IMepexoaHbIX MPOIECCOB B CHCTEME aBTOMATHYECKON
ONTHMH3AIMK  yIpaBlieHUus. TekcT mporpammbl (WM MPOTPaMMHOTO MOXYJISA) pacdera
BBIHOCHUTCS B TIPHJIO’KEHUE.

Jlist ipoBepku pabOTOCIIOCOOHOCTH MPOTPaAMMBI pacdera MPOW3BOJAMUTCS PYYHOH pacuer
s 7-10 ureparnuii. O6bem pasnena 9-12 crp.

6.4. Uccnedosanue nepexoOHvlX npoyeccos 6 KOHmype asmomamuyeckoeo ynpasietus. B
TOM pazjiefie C TMOMOIIBI0 YHCIEHHOTO SKCIEPHUMEHTa HCCIEAyeTCs BIUSHUE MapaMEeTPOB
JTUHAMHYECKON HACTPOMKH CUCTEMbI aBTOMAaTUYECKOM ONTHUMH3AIUH YIIPABICHUS Ha TIOKa3aTeNn
Ka4eCcTBO NEpPEeXOAHBIX mporeccoB. [lo pesynbprataM HCCIETOBaHHMIA CTPOSATCS 3aBHCHMOCTH
MOKa3aTeie KadecTBa Tpollecca YIPaBIICHUS OT JUHAMHUYECKUX HACTPOEK CHUCTEMBI U
OMpCaACIIAOTCA ONITUMAJIBHBIC ITApaMETPhI HaCTpOﬁKH. Pe3y.]'[BTaTBI I/ICCJ'ICJIOBaHI/Iﬁ BBIHOCATCA Ha
JIeMOHCTpaoHHbId HCcT popmatra Al. OOwvem pasmena 15 — 18 crtp. Ecimm pesymbTaTh
WCCIICIOBAHMS COJAEpKAT OOINBIIOE KOJUYECTBO MPOMEKYTOUHBIX PACYETHBIX TpaduKoB
MEPEeXOJIHbIX TMPOLEeCCOB W OOl 00BeM pasziena NPEBHIIAET PEKOMEHAOBAHHBIN, TO
JIOITYCKaeTCsl BRBIHECEHUE TIPOMEXKYTOUHBIX Pe3yIbTaTOB pacyeTa B OTACTHHOE MPHUIIOKEHHUE.

6.5. Paspabomka s1eKmpuyeckol cxemvl KOHmMypa ynpaeéienus. B >Tom pasnmene nis
BBIOPAHHOTO KOHTYpa yIpaBJieHUsI TpeOyeTcs pa3padoTaTh IEKTPUUECKYIO MPUHITUITHATBHYIO
CXEMy M BBIHECTH €€ Ha JEMOHCTpalMOHHBIN JucT Gpopmara Al. Kpome TOTO, 2JIEKTpHUUECKYIO
CXeMy TakXe CJelyeT IOMECTUTh B MpUIOXKeHHe. B mnpuiokeHuu [omyckaercss pa3OouTh
AIIEKTPUYECKYI0 CXeMY Ha HEeCKOJIbKO TUCTOB (hopmara A4 wnu AS. B moscHUTENbHON 3amucKe
yKa3aTh OCHOBHBIE XapaKTEPUCTHKHU HCIIOIBb3yeMbIX TeXHUYeCKuX cpenctB. OOwem paznena 2-3
CTp.

OO6uwmit 06vem crienanbHol yact 31-45 crp.

7. 3ak/ouenue. B 3akimoueHnn clieIyeT IPUBECTH PE3YNIbTAThl pacdeTa U cleaaTh OO
BBIBOJI O pabOTe CHUCTEMbl aBTOMATUYECKOTO YIPABJIEHUS B IIEJIOM U IEIeCO00pa3HOCTU €&
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BHE/IPCHUS Ha JaHHOM TEXHOJIOTHYECKOM arperate. KpaTkuM pacdeToM OIpenesuTh
YKOHOMUYECKYIO 3P PEKTUBHOCTH pabOTHI MaHHOU cucTeMbl. O0beM 3aKitodeHus 2-4 CTp.

8. CiuCoK MCMOJIb30BAHHBIX HCTOYHUKOB.

9. Ilpunoxenusi. B npunoxeHue CleIyeT BBIHECTH CXEMY aBTOMATH3AIUH U
ONTHUMM3AIMH, TporpamMmy (MOIYJIb) pacdeTa MEepPEeXOJHBIX MPOIECCOB, AICKTPUUYECCKYIO
NPUHIUITHAIBHYIO cXeMy KOHTypa. [Ipr HeoOX0oIuMoCTH B citydae OOJIBIIOr0 oObeMa pa3ieioB
B NPWIOKEHUE MOTYT OBITh BBIHECCHBI MaTeMaTH4eCKas MOJCIb W PacdeThl MO HEH, a TakKe
pacyer HSKOHOMHUYECKOW IPPEKTUBHOCTH PaOOTHI MPEATIOKEHHOTO KOHTYpa aBTOMATHYECKOTO
yIIpaBJICHUS.

OO0t 06eM MOSICHUTENFHOM 3aTUCKH (0e3 yuera npuiiokeHuit) coctasisier 30-40 cTp.

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

1) [TosicHUTENBHYIO 3aIHCKY.

2) JleMOHCTpalMOHHBIM rpaduyecKuii MaTepuall, KOTOPBIA JOKEH OBbITh BHITOJHEHUH Ha
muctax popmata Al B COOTBETCTBHHU C TpeOOBaHMAMHU CYIIECTBYIOIUX cTaHmaptoB. K 3amure
KypPCOBOT'O IIPOEKTa 0053aTeIbHO NMPEACTABICHUE CIEAYIONNX IeMOHCTPALMOHHBIX JIUCTOB:

* (pyHKIIMOHAIBHO CXEMBI aBTOMATH3AIIHH;

* rpa)MKOB pacUETHBIX IMEPEXOTHBIX MPOIECCOB MPHU ONTHMAIBHONH HACTPONKE CHCTEMBI
ABTOMATHYECKOTO YIIPaBJICHHS;

* IPUHLUINAIBHON 3JIEKTPUYECKOI CXeMbl KOHTYpa aBTOMAaTHUECKOTO YIPaBJICHHUS.

JIONIOSTHUTENBHO MOTYT OBITh MPEICTaBIEHBI CIEAYIOLINE JeMOHCTPAIMOHHbIE JIUCTHI:

* CTPYKTypHasi CXeMa KOMIUJIeKCA TEXHHUUYECKUX CpEACTB CUCTEMbl YIpaBJIECHUS
TEXHOJIOTUYECKUM arperaToM.

* CTPYKTYpHAs CXeMa KOHTYypa YIPaBJICHUS TEXHOJIOTHUECKUM ITapaMeTpoM Ipolecca.

* MaTeMaTH4ecKasi MOJIeNIb TEXHOJIOTHUYECKOTO MTPOoIIecca.

* OJIOK — cXeMa aJropuTMa pacdeTa MEepeXxOoAHOro MPOIecca B CUCTEME aBTOMATHYECKOTO
yIIpaBIICHUS.

3) DneKTpoHHBIA HOCUTENb (IUCK, AUCKETa), HA KOTOPOM JIOJDKHBI OBITh COOpaHHBI BCE
MaTepHajbl KypCOBOTO TMpoeKTa: pedepar, MOSICHUTENbHAs 3alMcKa, JIEMOHCTpPALlMOHHBIE
4epTexkH, NMporpaMma pacueTa MnepexoJHbIX mpoueccoB. Jluck gomkeH ObITh moxmucad. Taxoke
JIOITyCKaeTcs 3arpy3ka Bcex (paitiioB mpoekTa Ha 0Opa3oBaTeNIbHbIN MopTal.

4. MOPAJOK U CPOKH BBIIIOJIHEHUA U 3AIIUTHI KYPCOBOI'O ITPOEKTA

BeimoHeHre KypCcOBOTO IPOESKTA MTPOU3BOAUTCS B TPH ATaIIa.

Jran 1. I[lonyyeHune TeMbl KypcOBOIo NPOEKTA.

Ha sTOoM sTame CTYAEHT C y4eTOM HMEIOIIMXCS MaTrepuajoB (COOpaHHBIX B TEUEHHUH
IPOM3BOJICTBEHHOM MPAKTHUKE) CaMOCTOATENBHO OMpEAesseTcss ¢ TEeMOH KypcOBOIO MPOEKTa U
coryiacyet ero c¢ mnpenojasareneM. ClieyeT y4yuTbIBaTh, YTO BbIOpaHHAs TeMa B JalbHEHIIEM
MOET OBITh MCIIOJB30BaHa IJisi 0oJiee TIIyO0O0KOH MPOpadOTKU U B JUTUIOMHOM TMpoekTe. CIIMCOK
BO3MOXXHBIX TE€M KYpPCOBOTO TMPOEKTa [UIsl Pa3IMYHBIX TEpPeiesioB METALTyprUYecKoro
MIPOM3BOJICTBA MPUBE/CH B CIEAYIOLIEM pa3/ielie METOAMYECKOTO YKa3aHUsl.
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Jtan 2. BolnoJiHeHHe KYpPCOBOIo NPOEKTA.

BoinonHenue KypcoBoro npoekTa NpoU3BOAUTCS CTYAEHTOM IO pa3fiesiaM, ONpeAesIEeHHbIX
npenogasareneM. OOBIYHO pa3zenbl BBINOJIHEHHUS KypCOBOIO IIPOEKTa OIpenesstores (u
COBIIAJIAIOT) C pa3/esiaMH O0IIeH U CrielMaIbHON YacTH.

Ha xoHCynbpTanusx 1mo KypcoBOMY NMPOEKTUPOBAHHUIO CTYJAEHT B (hOpME KPAaTKOTO JOKIIAAa
IIPEJICTaBIISIET Pe3yabTaThl pabOTHI O TEKYIIEMY pa3/iely U UCIPABISET TOMYIICHHbIC OIIUOKH.

Jns cryneHToB AHEBHOM (OpMbl OOy4YeHHS Ha BBIOJIHEHHWE U O(OpPMIIEHHE BCEro
KypCOBOTO IpPOEKTa OTBOAUTCS 12 Hemenb, IOCIAE 4Yero IMPOEKT CHAeTCs Ha MPOBEPKY
MPENoAaBaTeNo, KOTOPhIN MOCie MPOBEPKH HAa3HAYAET CPOK 3alUTHl (OOBIYHO B T€YEHHH 3-5
nHel nmocie 3Toro). KypcoBoii mpoeKT 1osmkeH ObITh 3aIlMIIeH 0 Hayalla CECCUH.

Jns cTyaeHTOB 3a04HOM (opMbl OOy4YeHHsS Ha BBIOJHEHHE W O(OpMIIEHHE BCETro
KypcoBOro IpoekTa oTBoauTcsi 16 Hexenb. KypcoBoil mpoekT cnpaercss Ha IPOBEPKY
MPEMNo/IaBaTelio B MepBbiX yuciax ceccuu. [locne nmpoBepku (uepe3 1-2 qHs) Ha3HAYACTCS CPOK
3alIUThl KypcOBOTro mpoekTa. KypcoBoil mpoeKT A0KeH ObITh 3allHIleH 10 OKOHYaHHUS CECCUU.

Jran 3. 3ammTa KypcoBOro npoeKra.

3amuTa KypcoBOTO MHpOEKTa MpOUCXOoAWT myOnuuHo. B Tewenun 10-12 MuH cryneHT
JIOJDKEH Ha3BaTh TEMY MPOEKTA, KPATKO HU3JIOXKHUTH Ieb PaboThl, €€ aKTyalbHOCTb, MOPSAIOK
BBITIOJIHEHHUST W €€ pe3ynbTaThl. B ciydae HEoOXOAMMOCTH CTYAEHT IOJKEH OBITh TOTOB
MPOJIEMOHCTPUPOBATh PAOOTY CHUCTEMBI HAa MOJEIM WM XOJ BBINOJHEHUS pacdera Io

nporpamme.
Cpoku BBIMIOJIHEHUS 3TAMOB MPOEKTA Ui CTYJACHTOB PAa3IMYHBIX POpM 00yUEeHHs yKa3aHBI
B TabOm.1.
Tabmuna 1
Cpoku BBITIOJIHEHHUS TAMOB MPOEKTa I CTYIEHTOB Pa3IHUYHbIX GOpM 00ydeHHUS
27.03.04 27.03.04
OTan BBITTOJTHECHUS
OYHOE 00y4eHUe 3a049HOE O0yuyeHue
1. [ToyueHue TemMbl (eBpaiib, 8 cemecTp SIHBaph, 5 Kypc
KYpPCOBOTO MPOEKTA
2. Beimonuenue u (dheBpanb — mait, 8 STHBApb-aIpelib, 5 Kypc

oopmiteHHE KypCOBOTO | CEMECTp

MpOoeKTa
3. 3ammTa KypcoBOro Maii, 8 cemecTp sHBapk, 11 cemecTp
IIPOEKTa anpes, 5 Kype

5. CIIUCOK PEKOMEHAYEMBIX TEM KYPCOBOI'O ITPOEKTA

AryioMepanuoHHOE IPOU3BOICTBO
1. ABTOMaTHU3a1Ms TEXHOJIOTUUECKOTO MPOIECCa B MOATOTOBUTEIBHOM OTACICHUH.
Crer.yactb. OnNTHUMH3ALKUS YIIPABIECHUS MPOLIECCOM JpOOJIEHHUS MaTepUalIOB C IO
JOCTH>KEHHS] MAaKCUMAaJIbHO BO3MOXKHOM MPOU3BOIUTEILHOCTH.
2. ABTOMaTH3aIlMs TEXHOJOTMUYECKOro Mpoliecca CreKaHus arjiiomepara B ycioBusx OAO
«MMK».
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Crnen.gactb. ABTOMaTH3alusl Ipoliecca PEryJIUpPOBAHUS CKOPOCTH AarjoJieHThl IO
3aKOHUYEHHOCTHU IIPOLIECCa CIIEKaHMSL.

Crnen.gacts. Ontumusanus yHpaBlI€HHUsS IPOLECCOM YBIAKHEHHUS IIHUXThHl C ILEJBIO
o0ecrneueHnss MaKCUMaJIbHOM NPOU3BOIUTEIBHOCTH arJIOMAIlIKH.

Crnen.gacts. OnTUMM3aIMs YOpPaBIEHUS MPOLECCOM JI03UPOBAHMS TOILIMBA B IIHMXTY C
1EeJIbI0 00ecTieueHUs] MaKCUMAJIbHON CKOPOCTH CIIEKAHUS arJIOMIUXThI.

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

Kokcoxumuyeckoe npon3BoiCTBO
3. ABTOMaTH3aUMA TEMIOBOTO M TEXHOJIOTUYECKOTO peXUMa KOKCOBOM OaTaper B YCIOBHSIX
OAO «MMKp.

Crer.uactb. Pa3paboTarh aBTOMAaTH3MPOBAHHYIO CHUCTEMY KOHTPOJS W YIPaBJICHUS
TEIUIOBBIM PEXHMOM KaMep KOKCOBOU OaTapew.

4. ABromaru3anys TEXHOJOTMYECKOTO PEeKHMMa pabOThl OEH30JBHOTO OTIENIEHUS KOKCO-
xumudeckoro npousBojictea OAO «MMKy.

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

5. ABTOMaTtu3alus TEXHOJOTMYECKOro IIpolecca YIJeNnoArOTOBUTEIBLHOTO OTIEJIECHUS
KOKCO-XMMHUYECKOT0 Mpou3BoicTBa B yciaoBusx OAO «MMKhy.
Crerr.uacts. OnTuMu3anus npoiecca ApooJIeHUs] KAMEHHOTO YTJIA € LETbI0 00ecredeHust
MaKCHUMaJIbHO BO3MOXXHOU MPOU3BOAUTEIBHOCTH APOOMIEHON YCTAHOBKH.
JlomeHHO€E MPON3BOACTBO
6. ABTOMaTu3anys TEIUIOBOTO M TEXHOJOTHYECKOro pexuma goMeHHol neun Nel0 OAO
«MMK».

Crnen.yactb. ABTOMAaTHYECKUN KOHTPOJIb M YIPABJICHHWE IIMXTONOAAYEN M 3arpy3Kou
HIMXTHI C UCTIOJIb30BAHUEM CUCTEMBI OECKOHYCHOM 3arpy3KHu.

Crnen.gacts. OnTuMu3anus mpouecca Mmojadd MPUPOJHOIO raza B JOMEHHYIO I€Yb C
LeJIbI0 YMEHBIIEHUS pacxo/1a KOKca.

Crneun.gacts. OnTUMHU3alMsI COOTHOLIEHUS! PACXO/I0B NMPUPOIHOrO Tra3a U TEXHUYECKOTO
KHCJIOpO/1a C LIEeNIbI0 00€CIeYeHHsI MAKCUMaJIbHO BO3MOYKHOM MPOU3BOIUTEILHOCTH JOMEHHON
HEYH.

7. ABTOMaTH3alUs TEMJIOBOIO peXHMMa BO3IAYXOHArpeBareis JOMEHHOH NEYM B YCIOBUSAX
OAO «MMKp.

Crnen.gacts. OnrtuMu3anusi TEIUIOBOTO PEKHMMa  BO3JYyXOHArpeBaTellss C  LENbIO
o0ecrneyeHnss MaKCUMaJIbHO BO3MOYKHOM aKKyMYJISIIIMM TEIUIa 3a EPHOJ] HarpeBa.

Crnen.gacts. OnTuMH3aUs YOpaBJIE€HUS MPOIECCOM CKUTAHHUS TOIUIMBA B MEPUOA
HarpeBa C LEJbI0 JIOCTH)KEHUS MAaKCHUMaJlbHO BO3MOXKHOM CKOPOCTHM HarpeBa KyIojia [0
3aIaHHOM TEMITEpaTypHl.

KucnoponHo-koHBepTepHOe NPOU3BOACTBO CTATH
8. ABTOMaTH3alus TEMJIOBOIO U TEXHOJIOIMUECKOTO PEKMMA BBIIIJIABKU CTAJIM B YCIOBHAX
KKI OAO «MMKy.

Crer.uactb.  YmpaBieHHEe IpoleccoM, oOecrneyuBaroliee MpefoTBpalleHue U
HEOMYIeHNE BRIOPOCOB pacIuliaBa U IJIaka U3 KOHBEpTEpa.

Crneun.gacts. IlporHosupoBaHue TEKyIIEro COJIEp)KaHUSA yIrjiepola B  Ipolecce
KOHBEPTEPHOM IJIaBKH ( 110 aHATU3Y OTXOIAIIMX KOHBEPTEPHBIX Ta30B).
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Crnen.yacte. Pa3pabotaTe cucteMy HENpPEpHIBHOIO  Pacue€THOTO  OIpeeeHHs
TEMIIEpaTyphl CTAIN B MPOIECCE KOHBEPTEPHOM MIIaBKHU.
IIpou3BOACTBO CTAIM B JIEKTPOAYTOBBIX MeYax
9. ABTOMaTH3aLUs TEXHOJIOIMUYECKOro mpouecca BblmiaBku cranu B JICII nmepemenHoro
Toka B ycioBusix OAO «MMK».

Crnen.yacte. Ontumuzanusa sHepretuueckoro pexuma JCII ¢ menbro goCTHXEHHS
MaKCHMaJIbHOU MPOU3BOAUTEILHOCTH MIE€YH.

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

Crner.uacte. Ontumuzanus 3Heprerudeckoro pexkuma JCII-180 ¢ menbio goctukeHus
MUHUMAIBHON Ce0€CTOMMOCTH BBITLIIABIISIEMON CTAIIH.

Crneu.gactb. ABTOMaTH4ecKoe ymopasieHue TerioBbiM pexkumom JICII-180 ¢
UCIIOJIb30BaHNEM MH(POPMAITUU O KOCBEHHOM METOJIC pacyeTa TeKYIIeH TeMITepaTyphl sKHIKOH
CTaJIH.

JoBoaka cTaiu B YCTAHOBKAX BHENEYHOH 00padoTKuU
10. ABTomaTH3aiusi TEIUIOBOIO M TEXHOJIOTMUECKOTO peXHMa B arperare JOBOJKU CTalu
(AHC) B ycnosusax KKI[ OAO «MMK».

Crner.yacte. ABTOMaTH3allds TpoLiecca JTO3UPOBAHUA M TOAAYU IIJIAKOOOPa3yIOIIMX,
JETUPYIOMUX ¥ PACKUCIISIIOIIUX MaTEpUAJIOB.

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

Cren.gactb. ABTOMaTU3MPOBAHHOE YIIPABICHUE TEIJIOBBIM PEKMMOM HarpeBa MeTajuia ¢
MCIIOJIb30BAHUEM CUCTEMBI HEMTPEPBIBHOTO TEKYIIEr0 KOHTPOJIA TEMIIEPATyphl METaIA.

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

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

Crner.yactb. ABTOMAaTHYECKOE  YIpaBJICHUE  MPOIECCOM  BaKyyMHUPOBaHUS  C
MCIIOJIb30BaHUEM UH(POPMAILIUU O TEKYIIIEM COJIEP>KaHUH T'a30B B METaJIIE.

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

Crnen.gacts. OnTuMU3anus yrnpaBiIeHUS PacXoJIOM TPaHCIOPTUPYIOUIETO ra3a (aproHa)
C LENbI0 JOCTHKEHHSI MAaKCUMAJIbHOW TPOU3BOAUTENIBHOCTH YCTAHOBKHU.

Crnemn.gacte. Pa3zpaboTaTh aBTOMaTH3MPOBAHHYIO CHUCTEMY OIpEACICHUS OKOHYAHUS
MpoIiecca BaKyyMHPOBaHMsI MPU JOCTIKEHUM 33IaHHOTO COJCpPKaHUS YTJepo/ia B MeTajlie
(Mo aHaNMM3y OTXOJAIINX T'a30B).

Pa3znuBka craau na MHJI3
14. ABTOMaTH3aIIUsS TEXHOJIOTHYECKOTO MPOIECCa Pa3IMBKU CTAIU Ha CII00BBIE 3arOTOBKHU
B ycnoBusix KKI[ OAO «MMK».

Crner.uactb. ABTOMaTHYECKOE PETrYJIUPOBAHUE YPOBHEM MeTauia B IPOMEKYTOUHOM
KOBIIIE€ U KPUCTAJUIM3aTOPE.

Crnern.yactb. ABTOMAaTH3UpPOBaHHAs CHCTEMa YIPABIEHUS CKOPOCTHIO pAa3JIMBKU B
3aBHCHUMOCTH OT TeMIepaTypbl CTaJd B IPOMEXKYTOYHOM KOBILIE M MapKU pa3iMBaeMoi
(Hanpumep, TpaHCHOPMATOPHOI) CTaIIH.

15. ABTOMaTH3amusi TEXHOJOTMYECKOTO MPOIECCa PA3IMBKU CTAIM Ha COPTOBBIE 3arOTOBKHU
B ycnoBusix JCIIL OAO «MMK».
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Crnen.yacte. ABTOMaTH3alus Tmponecca oxJaxiaeHus wmetauia B 3BO ¢ uenbro
JOCTHUKEHUS] PABHOMEPHOT'O OXJIAXKICHMSI 3arOTOBKH.
IIpoxaTHOE NPOU3BOACTBO
16. ABromMaTH3alus TEIJIOBOIO PEKMMa METOAMUYECKUX Ieueill B ycnoBusax craHa 2500
OAO «MMK».

Crer.uacts. OnNTHUMH3aLUs YIPaBIEHUS IPOLIECCOM CXHUIaHWs TOIUIMBA C LENbIO
JOCTHXKEHUSI MAKCHMAJIbHO BO3MOKHOM CKOPOCTH HarpeBa MeTala.

Cren.uacts. Pa3paboTarh aBTOMAaTHYECKYI0 CHCTEMY ONpEACICHHs  TEKYILEro
TEMIIEpaTypHOrO COCTOSHUSI HAarpeBaeMoro MeTajjla Ha BBIXOAE M3 IeYd C ILEIbI0
CTa0MIIM3aLUU TEMIIEPATypPhl packaTa CIsI00BBIX 3arOTOBOK.

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

Crneu.gacts. OnTuMu3anus ynpapieHuUs IPOLECCOM CKUTaHMsI TOIUIMBA B 30HaX HarpeBa
C L1eJIbI0 MUHUMM3ALMY 3aTpaT TOIUIMBA HA HArPeB.

Crer.uactb. ABTOMAaTHYECKas CHUCTEMa IPOTHO3UPOBAHMUS M KOPPEKLIMU OOLIEro
BpPEMEHU HarpeBa KakJoi 110JJaBaeéMOil 3ar0TOBKH.

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

Crneu.gactb. ABTOMaTHYeCKas CHUCTEMa KOPPEKLMU TEIUIOBOTO peXuMma IMeud IpU
M3MEHEHUU TeKYyIEeH NPOU3BOAUTEILHOCTH CTaHA.

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

Crnen.gacts. ABTOMaTH4YeCKas CHUCTEMa PEryJIUPOBaHUS TEMIIEPATypbl OTKMIAaeMOTO
MeTaJljia C y4€TOM JMHAMUKH KOJIIAKOBOW U CTEHI0OBOM TEpPMOIIap.

20. ABTomaru3anus TEIJIOBOIO peXHMa B 30Hax HarpeBa OarmenHoi meun AI'HII nexa
nokpbITHit OAO «MMK».

Crnen.gactb. ABTOMAaTM3MpOBaHHAs CHCTEMa BKIIOYEHHS TOPEIOK C  IIEJIbI0
cTabuiM3aluy TEeMIlepaTypbl IOJIOCBI Ha BBIXOAE M3 y4yacTKa HarpeBa W oOecredeHus
COXPaHHOCTH paJHallMOHHBIX TPYO.

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

Cnen.gacts.  ABTOMAaTH3MpOBaHHas CHUCTEMA KOPPEKIMH  TEIUIOBOTO  peXHMa
naporeHepaTopa Ipyu U3MEHEHUHU KOJMYECTBA BHIPA0AThIBAEMOI 3JIEKTPOIHEPTHH.

22. ABromaru3amus TEIUIOBOTO peXHMa PaCHbUIMTENBHOIO CYIIWJIA JUIsl IPUTOTOBICHUS
IPaHyJIMPOBAHHBIX UIAKOOOPA3YIOIINX CMECEH.

Crnen.gactb. ABTOMaTH3allusi TEMIEPATYpPHOTO pPEXKKMMa U YIOpPaBJIE€HHE MPOLIECCOM
CKMTaHUs TOILIMBA JIJIS TOJTYYEeHHs 33JaHHOT0 Ka4eCTBa CMECH.

23. ABroMaru3anMs TEIUIOBOIO peXuMa Teded g CYIIKH W OTXKUTra H3JAeTuil
orueynopsoro npou3Bojctsa OAO «MMKp.

Crnen.gacts. ABTOMaTH3alus TEILUIOBOTO pEeXHMMa I€YeH € LENbI0 JOCTHKECHMS
TpeOyeMoro KauecTBa OrHEYOPHBIX U3/IeNHi.
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