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1 esiu ocBOEHUS M CIUTIIUHBI

Lenstmu  ocBOEHMS  IUCUMIUIMHBL  «OnTUMHM3aLUsl  YIOPaBJIEHUS  TEXHOJOTMYECKUMU
IIPOLIECCAMU METAJLITYPIUUECKOTO TPOU3BOACTBAY SABIISAIOTC!

— pa3BUTHE HABBIKOB YYaCTHs B COCTABJICHUHM AHAINTHYECKUX O030pOB M Hay4yHO-
TEXHUYECKUX OTYETOB I10 Pe3y/IbTaTaM BBIIIOJIHEHHOW padoThl, B MOArOTOBKE MyOJIH-
Kaluil o pe3yibTaraM HCCIe0BaHUIN U pa3pabOTOK B OOJIACTH ONTUMH3AINU YIIPaB-
JICHUS TEXHOJIOTUYECKUMHU MPOLIECCAMH METAJUTYPTUYECKOIO IIPOU3BOICTBA;

— pa3BUTHE HABBIKOB OCYIIECTBICHHUS cOOpa M aHAIM3a UCXOJHBIX JAHHBIX JJIS pacuyera
U IPOEKTUPOBAHUS CUCTEM U CPEJCTB aBTOMATU3ALMM U YIIPABICHHUS;

— pa3BUTHE HABBIKOB 110 IPOM3BEICHUS PACUETOB U MPOECKTUPOBAHMS OT/IEJIbHBIX OJIOKOB
U YCTPONCTB CHCTEM aBTOMAaTU3allMM M YIPABICHHUS M IO BBIOOPY CTaHIAPTHBIX
CPEICTB aBTOMAaTHKHU, U3MEPUTEIbHON U BBIYUCIUTENILHON TEXHUKU JJISl MPOEKTHPO-
BaHUs CUCTEM aBTOMATU3ALMU U YIIPABICHHS B COOTBETCTBUM C TEXHUYECKUM 3aJaHU-
eM;

— pa3BUTHE HABBIKOB MO pa3pabOTKe MPOEKTHOH JOKyMEHTalMHM B OOJIACTH ONTHUMM3a-
LMY YIPABICHUS TEXHOJOTMYECKUMU ITPOLIECCAMU METAJULypPru4eCKOro IIPOU3BOACTBA
B COOTBETCTBUU C UMEIOIMMUCS CTaHAAPTaMHU U TEXHUYECKUMHU YCIOBUSIMU;

— U3y4yeHue 00y4aroIIMHCS OCHOBHBIX METOZIOB aBTOMaTU3UPOBAHHOTO
ONITHUMHU3HPYIOLLETO YIIPaBJICHHUS TEXHOJIOTMYECKUMHU IpoueccaMu
METaJNIypruuecKoro npou3Bo/ICTBa;

— TIOJIyYeHHE HaBBIKOB U  CHOCOOHOCTEH OOOCHOBAHHOIO BbIOOpa  KpUTEpHUs
3pPEKTUBHOCTH ONTUMHU3UPYIOILETO YIPABICHUS;

— H3yYeHHUE METO/IOB M MPHOOpPETEHNE HABBIKOB A(PPEKTHUBHOTO MCTIOIB30BAaHHS METOIOB
ONTUMM3AIMU JJIS JTOCTHKEHUS IKCTpEeMyMa BBIOPAHHOTO KPHUTEPHs ONTUMHU3ALMH
YIIPaBJICHHUS.

JUis  AOCTMXKEHMsI IOCTABJIEHHOM WENM MpU H3YYEHUU JUCHUIUIMHBL «OnTuMu3anus
YIPaBJIEHUS] TEXHOJIOTMYECKUMH IPOLECCAaMH METaJTypru4ecKoro IPOU3BOJACTBAY PELIA0TCA
3aJ1auu:

— U3yYEHUE OCHOBHBIX METOJOB JKCTPEMATbHO-ONTUMU3UPYIOIIETO JAUHAMUYECKOTO
YIIPaBJICHMS TEXHOJIOTMYECKHMHU IIPOLIECCAMY;

— WU3y4yeHUE  METOAMKM  OOOCHOBAaHHOTO  BbIOOpa  NPUOPUTETHOTO  KPUTEPHUS
3¢ ($EeKTUBHOCTH ONTUMAJIBHOTO YIPABICHUS C YUETOM pealbHbIX MPOU3BOACTBEHHBIX
YCIOBUH M TEXHOJIOIMYECKUX OTPAaHUUYEHU;

— TIOJy4YeHHE HAaBBIKOB U YMEHHS pa3pabOTKH MaTeMaTHUyeCcKUX Mofelel, CTPYKTYpPHBIX
n ¢yHkuuoHaNbHBIX cxeM CAQOY TeXHOIOTMYeCKMMH MpoLeccaMd B pPa3InYHBIX
nepeeNnax MeTalyprudeckoro Iponu3BOACTBa;

— TnpuoOpeTeHHe HaBBIKOB  pa3pabOTKU  MPOTPaMMHOTO M aJITOPUTMHUYECKOTO
obOecnieuenuss  »pdextuBHoro  pynxuumonuposanus CAOY u  yMmeHus ¢
UCIOJIb30BAaHUEM MaTeMaTH4eCKOr0 MOJIEIMPOBAHUS IMOMCKOBBIX PEKUMOB B paboTe
OTIpe/IENATh pacueTHbIe Mokazaresu 3¢pdekTuBHOCTH PpyHKIHOoHUpoBaHUs CAOVY.

2 MecTO AUCHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl OATOTOBKH 0akajiaBpa

Hucunmmua B1.B.[IB.02.02 «OnTtuMu3anusi ynpaBieHHs TEXHOJIOTHUYECKUMH IPOIECCAMU
METAJUTypru4ecKOT0 MPOU3BOACTBa» BXOAUT B BapHaTUBHYIO 4YacTh Onoka 1 mucruruma OOII no
HaIpaBJICHUIO MTOATOTOBKH OakanaBpoB 27.03.04 — YrpaBieHue B TEXHHUYECKUX CUCTEMaX, MPOQUIIh
— CucTeMBbI U CpelCcTBa aBTOMATH3AI[MU TEXHOJIIOTUYECKUX MPOIECCOB (AMCIUILTAHA TIO BHIOOPY).
JlucuunnmHa u3ydaercs B CEIbMOM U BOCBMOM CEMECTPaXx.

W3ydeHnre maHHON MUCIUTUTMHEI 0a3upyeTcs Ha CIEAYIONINX OCBOCHHBIX TUCITUILINHAX
— b1.B.15 «Teopust aBTOMaTH4e€CKOT0 yIpaBICHU;



— b1.B.06 «Texuuueckue u3mMepeHus u mpuodoopb»;

— b1.B.08 «TexHuueckue cpencTBa aBTOMaTu3aluy U yIpaBICHUS;

— b1.B.05 «IIpoektupoBanue aBTOMaTU3UPOBAHHBIX CUCTEM;

— B1.B.JIB.1 «CucreMbl aBTOMaTH3alKU U yIpaBicHuUs»/ «ABTOMAaTH3HPOBAHHOE YIIPABICHUE
B TEXHUYECKUX CHCTEMax»,

— B1.B.JIB.05.01 «HHTerpupoBaHHBIC CHUCTEMBl MPOCKTUPOBAHUS W  yIpPaBICHUSI»/
«ATMapaTrHoe U MPOTrPAMMHOE 00ECIIEUeHNE OTKPHITHIX HHTETPUPOBAHHBIX CHCTEM;

— b1.b.18 «Kommiekchl TexHuueckux cpeacts B CAY».
[lepen HayaioM U3y4YeHHs TUCUUIUIHHBI CTYCHT JIOJKEH 00J1a/1aTh CIEAYIOIIMMHU 3HaHUSIMU

YMEHUSIMU U HaBBIKAMHU:

3HATh:

— METOJIbl ONpeJIeNIEHUs MapaMeTPOB MaTeMAaTHUYECKOW MOAEIN 00BbEKTa M0 IKCIEPUMEHTANb-
HOM HGpGXOI[HOfI q)yHKHI/II/I C IPUMCHCHUEM MAaTEMAaTUYCCKUX IIPOrpaMMHBIX IMaKCTOB,

— 0COOEHHOCTHU MCIOJIb30BaHMs CTaHAAPTHBIX IPOrPAMMHBIX [AKETOB MPU CO3JaHUM MOJeIei
PAa3JIMYHBIX TUIIOB;

— OCHOBHBIE CTPYKTYpBl, NMPUHLUIBI THIHU3ALUH, YHU(DHUKALNU, MOCTPOCHHUS MPOrPaMMHO-
TEXHUYICCKUX KOMILJICKCOB,

— YCTPOMCTBO OCHOBHBIX TUIIOB TEXHUYECKUX CPEJICTB aBTOMATU3ALlMHU U YIIPaBICHUs, METO/IbI
Y CIIOCOOBI OTYYEHHUST HHPOPMAIHH O MapaMeTpax YIpaBIsIieMOro 00bEKTa;

— METOJbl IPOEKTUPOBAHMS U pacy€éTa OTJENbHBIX OJIOKOB M YCTPOICTB CUCTEM aBTOMAaru3a-
LUHU.

— cnocoObl cOopa M aHalu3a MCXOJHBIX JAaHHBIX AJIS pacyeTa M MPOCKTHUPOBAHUS CUCTEM M
CpCACTB aBTOMATU3alu 1 YHpaBJICHI/IFI;

~ TOPSJ0K BBIIOJHEHUS MIPOEKTHBIX PadoT;

— TPUHIMIBI aBTOMATU3alUK TPOEKTHBIX paldoT;

— CTaHJapTHBIE CPEICTBA ABTOMATUKH, U3MEPUTEIBHON U BBIUMCIUTEIbHON TEXHUKH,

— TIepeyeHb TOCYIapCTBEHHBIX M OTPACiIEBbIX CTaHIAPTOB AJs pa3paboTku mpoekra nmo ACY
TII;

— TPUHIMIBI IPUMEHEHHUS FOCYAAPCTBEHHBIX U OTPACIIEBbIX CTaHAAPTOB JJIs Pa3pabOTKU Mpo-
€KTa,

— XapaKTCPUCTHUKU HpOGKTHOﬁ I[OKyMeHTaIII/II/I;

— (YHKUUU U CTPYKTYPY COBPEMEHHBIX MHTEIPUPOBAHHBIX CUCTEM MPOEKTUPOBAHMS U YIPaB-
JICHUS,

—  anmaparHble U MPOrpaMMHbIE CPEACTBA CUCTEM yIpaBieHus Ha 6a3e TunoBsix [1TK;

— IPOrpaMMHO-TEXHUYECKHUE CPEACTBA U1 MOCTPOECHUA UHTEIPUPOBAHHEBIX CUCTEM IPOECKTU-
pPOBaHMsI U yIIPABJICHMUS,

- oOuee HampaBiIeHHE HayYHOW paOOThI MPU MOJATOTOBKE PACIIMPEHHBIX aHATUTUYECKUX 00-
30pOB;

— CTaHIAapThI U Tpe6OBaHI/I${ K HAQYYHO-TEXHUYCCKHUM OTUCTaM IO pE3ylibTaraM BBITIOJTHEHHOH
paboTHr;

— MOPSIIOK pabOTHI MPU MOATOTOBKE HAYYHO-HUCCIIEI0BATEIbCKOIO OTUETA;
yMeThb:

— peanu30BaTh CTPYKTYPY M MapaMeTphl MaTeMaTHYECKOW MOAEIH O00BbEKTa, MAaTEeMAaTHYECKUE
MOJIEJIM BO3MYUIAIOIINX BO3AEHCTBUM, MOAEIb CUCTEMBI YIIPABIEHUS C IPUMEHEHUEM Mare-
MAaTU4YCCKHUX IIPOTrpaMMHBIX MMaKeTOB,

— BBIOMpAaTh CTAHAAPTHBIC CPEACTBA M3MEPUTENHHONW M BBIYUCIMTEIBHON TEXHUKU C LIEJIBIO
IIPOEKTUPOBAHUS CUCTEM aBTOMAaTH4eCKOro yIpaBJICHUS,

— COIVIaCOBBIBAaTH pabOTy YCTPOWCTB M3MEPUTENHLHOW M BBIYMCIMTEIBHON TEXHUKU IS BbI-
OpaHHOI KOH(UTypalluu CUCTEMBbl ABTOMAaTUYECKOTO YIIPaBJICHUS;

— BBIIIOJIHATE IPOCKTUPOBAHUC CHUCTCM YIHPABJICHUA Ha OCHOBC THUIIOBBIX MPOrpaMMHO-
TEXHUYECKUX KOMILIEKCOB,;



OCYIIECTBIIATH COOp M aHAJIN3 MCXOMHBIX JAHHBIX ISl MPOCKTHUPOBAHUS CHCTEM U CPEIICTB
aBTOMAaTH3alllM U YIIPaBICHUS;

BEIOMpATh TEXHUYECKHE CPENICTBA /I CXEM aBTOMATHU3AIlMH B COOTBETCTBUU C TEXHUYE-
CKUM 3aJJaHUEM,;

OTIPECITUThL HEOOXOMUMBIN TIEPEUYCHb CTAHIAPTOB U TEXHUYECKUX YCIOBHUH IS pa3pabOTKH
MIPOEKTA;

MPUMEHUTh UMEIOIIMECS CTaHJAPThl M TEXHUYECKHUE YCIOBUSA MPHU pa3pabOTKe MPOEKTHOM
JOKYMEHTAIIHH;

pa3pabaTbiBaTh TEKCTOBYIO U TpapUUECKyI0 YacTH MPOCKTOB 1O aBTOMATHU3AIMUA B COOTBET-
ctBuu ¢ TpeboBanmsimu ECKJI u cucremsl menemxkmenTa kadectBa (CMK);

COCTaBIISATh CTPYKTYpHBIC, (PYHKIIMOHAIBHBIE M MPHHIUIIAAIBHBIC CXEMBI CHCTEM OITH-
MaJbHOTO YIPaBIICHUS;

paboTark CO CreNHaTu3UPOBAHHBIM MTPOTPAMMHBEIM 00€CIIEYCHUSIM TPOSKTUPOBAHUS HHTET-
PUPOBAaHHBIX CHUCTEM, IPOEKTUPOBATH anmnapaTHOe oOecredyeHrne MHOTOYPOBHEBOW UHTETPH-
POBAHHOU CUCTEMBI;

MIPOEKTUPOBATH YIIPABISAIOIINE AITOPUTMBIL;

MCIOJIH30BaTh HHCTPYMEHTAJILHBIEC IPOTPAMMHBIE CPEJICTBA U CTaHIAPTHBIC MAKEeThI IPUKJIAI-
HBIX MIPOrpaMM ISl pelIeHUs MPaKTUYECKUX 3a/lad B MpoIecce pa3paboTKu U AKCILTyaTaluu
CHCTEM YIIPaBIICHUS;

MCIOJB30BaTh MH(POPMALIMOHHBIE PECYPCHI JUIsl TPUOOpPETEHHsI HOBBIX 3HAHUM M YMEHUH B
00JTacTH aBTOMATHU3AIMH TEXHOJIOTUICCKUX MPOIIECCOB;

MPUMEHSTh METOIMKY MOJrOTOBKH HAyYHO-UCCIIEI0BATEIbCKOTO OTUETA M0 Pe3yJibTaraM HcC-
CJIEIOBAaHUM;

BJIA/IETh:

HaBBIKAMH CO3/]aHUsI MaTeMaTUYECKUX MOJEJNIeH MpPOIecCOB U OOBEKTOB aBTOMATH3allUU U
YIPABICHUS C UCTIOIb30BAHUEM CTAHJIAPTHBIX TPOTPAMMHBIX CPE/ICTB;

HaBBIKAMH TIOJTYYCHHUS! CTaTMUECKUX U JUHAMHUYECKHX XapaKTEPUCTUK MMapaMeTPOB CTPYK-
TYpPHBIX OJTIOKOB U OOBEKTOB YIIPABIICHUS;

YMEHUEM PaCCUUTHIBAThH MApaMETPhl HACTPOUKH aBTOMAaTHYECKUX PETYISTOPOB;
MPaKTUYECKUMHU HaBbIKAMUA MOHTaXa U HaJIa)KUBaHUSI CUCTEM aBTOMATUYECKOTO YIIpaBICHUS
HaBBIKaMH COOpa M aHaJIN3a UCXOMHBIX JAHHBIX JUIs A (HEKTUBHOTO PEIICHMS 3a]1a4 10 MPOo-
€KTUPOBAHUIO CUCTEM U CPEICTB aBTOMATU3ALIMH U YIIPABIICHUS,

HaBBIKAMH MPOEKTUPOBAHUS JIOKATHHBIX KOHTYPOB YIIpaBJICHUS,

HaBBIKAMH MCIIOJIb30BAHUS TUTIOBBIX MPOEKTHBIX PEIICHUN;

HaBBIKAMH Pa3pabOTKU CHCTEM aBTOMATH3AIlMU W YIPABJICHHUS B COOTBETCTBUU C TEXHUYE-
CKHM 3aJ[aHUEM,

croco6aMu UCTIOB30BaHUSI CTAHIAPTOB M TEXHUUYECKHUX YCIOBH;,

HABBIKAMH Pa3pabOTKH MPOEKTHON MOKYMEHTAI[MH B COOTBETCTBUHU C MMEIOIIUMUCS CTaH-
JapTaMu ¥ TEXHUYECKUMH YCIIOBUSMH;

METOJaMHU U CPEICTBAMHU DPa3pabOTKU U OPOPMIICHHS TEXHUYECKON JOKyMEHTAIINH,
HaBbIKaMHU pabOThI C COBPEMEHHBIMH aIllTapaTHBIMK U MPOTPAMMHBIMH CPEJICTBAMH MTPOCKTH-
pOBaHUS CUCTEM YIPABIICHUS,

HaBBIKAMHU TTOITOTOBKM TMPOEKTa TEXHUYECKOTO0 OOECTEUeHHUs CHCTEM YIpaBlieHUs Ha Oasze
tunoBbIX [1TK;

HaBBIKAMH TMPOEKTUPOBAHUS, Pa3pabOTKH, MPOTPAMMHUPOBAHUS U HAJTAJKH JIEMEHTOB WH-
TErPUPOBAHHOM CUCTEMBI YIIPABICHUS IPOU3BOJICTBOM,;

HaBBIKAMH TIOJITOTOBKY aHAIMTUYECKUX 0030pOB MO PACIIUPEHHOM TeMaTuke U (popmMupoBa-
HUU OCHOBHBIX 33J1a4 UCCJIE0BAHMUS, ONPEACIICHUS CTPYKTYpPbl HAyYHO-HCCIIE0BATEIbCKOTO
OTYeTa,

HaBbIKAMH NPUMEHEHHS METOa HAMMEHBIITNX KBAJAPAaTOB.

3HaHus (YMEHMs, HAaBBIKH), IOJyYCHHbIE IPU H3YUYEHUHM JaHHOW IUCHMUIUIMHBI OymyT



HEOOXOIUMBI JJIsl U3YUYEHUS CIEAYIOIUX JUCIUTUINH:
— B2.B.04(IT) «ITpou3BoncTBeHHAs — MPEAUIUIOMHAS TTPAKTHKA,
— Bb3.5.02 «IloaroroBka K 3aIyTe ¥ 3alUTa BBITYCKHOW KBaTH(PUKALIMOHHON PabOTHI».

3 Komnerenuuu ody4yamwomierocsi, (popmupyembie B pe3yJibTaTe 0CBOCHUS AU CIUTIIHHBI,
U IJIAHMPYeMble Pe3yJbTaThbl 00y4eHu st

B pesynmbrare oCBOeHMS  AUCHUIUIMHBI  (Momyms) —«OnTuUmu3anmusi — yrnpaBlieHUs
TEXHOJIOTHYECKUMH TIPOIECCAaMU  METAJUTyPrHYeCKOTO IPOU3BOACTBAY OOYYAIOIIUNCS TOJIKCH
o0nagarh CiaeIyMMMHA KOMIIETEHIIUSIMU:

CrpyKTypHBIii
JJIEMEHT [Tnanupyemsle pe3yabTarsl 00yueHUs
KOMITETEHIIUU

TFOTOBHOCTBIO YYAaCTBOBATb B COCTABJICHHWHN AHAJIUTUYCCKUX O630pOB N HAYYHO-TCXHHYCCKUX
OTYETOB TI0 pPE3y/bTaTaM BBIMOJHCHHONW Pa0OThI, B MOJATOTOBKE MMyOJMKAIMi 10 pe3yjibTaram
uccienoBanuii U pazpadorok (ITK-3)

3Harh — OCHOBHBIC TpeOOBaHUS K O()OPMIICHUIO PE3Y/IbTATOB MPOBEJACHHOTO UCCIIENIO-
BaHUS ¥ COCTABJICHHS OTYCTHOM IOKYMEHTAIINH;

Ymerh — COCTaBIIATH OTYETHI IO MPOBEACHHBIM MCCIICAOBAHUAM HIIM JabopaTopHOU
pabore;

— KparTko, 00O0CHOBAHHO NpEeaACTaBJIAATH OCHOBHBIC PC3YJIbTAThI, IMOJTYYCHHBIC B
PE3YILTATC NPOBECACHHOTO NCCIICAOBAHUS ]

Braners —  CIIOCOOHOCTBIO JOCTOBEPHOTO M OOOCHOBAaHHOTO (OPMHUPOBAHUS TPUOPH-
TCTHLBIX 3aJla4 110 OINTUMHU3ALUHN YITPABJICHUA KOHKPCTHBIM TCXHOJOTMYCCKHUM
IPOLIECCOM;

— HaBbIKAMH KPHUTHUYECKOTO aHajH3a PEe3yJbTaTOB IPOBEICHHOTO HCCIENOBa-
HUS;

CIIOCOOHOCTBHIO OCYILIECTBIATH COOP U aHAIM3 UCXOIHBIX JaHHBIX JJIS pacuera U MPOEKTUPOBAHUS
CHCTEM U CpeACTB aBroMaru3aiun 1 ynpasienus (I1K-5)

3Harb — METO/bl CTaTMCTUYECKOTO aHajM3a 3KCIEPUMEHTAJbHBIX JaHHbBIX (00s3a-
TEJIbHO METOJl HAMMEHBIIUX KBAAPaToOB) MPHU OJHO- U MHOTO(aKTOPHOM 3KC-
IIEPUMEHTE;

— nmpaBuia oQOpMIICHHUS M OpraHM3aluu cOopa M aHalM3a MOJTYYEeHHBIX JaH-
HBIX [IPY aKTUBHOM Y ITACCUBHOM KCIIEPUMEHTAX;

YmeThb —  KBAIM(UIMPOBAHHO U JOCTYIMHO-OOOCHOBAHHO H3JIaraTh MOJIYYCHHBIE pe-
3YABTATHI MIPOAEIAHHON UCCIIeIOBATEHCKON MIIN JTa00paTOPHON pabOTHI;

— UCIOJIb30BaTh MH(GOPMAIIMOHHBIE PECYPChI B OOJACTH ONMTHUMHU3AIMOHHOTO
YOPABICHUS TEXHOJOTMYECKUMHU MPOIECCAaMU MPOMBIIIIEHHOTO MPOU3BO-
CTBa;

Bnaners — HaBBIKaMH aHaJIM3a MOJYUYCHHBIX JAHHBIX C HEJIbIO OMPECACIICHUA BO3MOXHO-
CTH 3(b(beKTHBH01"0 OKCTPEMAJIbHO-OIITUMU3UPYIOLICTO YIIPABJICHUAA,

— YMCHHUECM NPUHATUA 3(b(bCKTI/IBHLIX TCXHHYCCKUX pCH_ICHI/Iﬁ Mo COBCPUICHCT-
BOBaHWIO aBTOMAaTHYCCKUX CUCTEM OIITUMAJIBHOTO YIIPABJICHUA,

—  CIOCOOHOCTBIO M HACTOWYHMBOCTBHIO B NPUHATHU TCXHUYCCKHUX pCI_HCHI/Iﬁ 110
ONTHUMU3ANN YITPABJICHUS TCXHOJIOTHYCCKUMU MIPOUCCCAMU,

CIIOCOOHOCTBIO TTPOU3BOMIUTH PACUETHI U MMPOEKTUPOBAHUE OTJEIHHBIX OJIOKOB U YCTPOUCTB CUCTEM
aBTOMATH3AIMH U YIIPABICHUS U BEIOMpATh CTAHAPTHBIE CPEICTBA ABTOMATHKH, U3MEPHUTEIHLHOU U
BBIUHCIUTENbHON TEXHUKU [UIsl TPOCKTUPOBAHUS CHUCTEM AaBTOMATH3AallUM U YOpPaBICHUS B
COOTBETCTBHHM C TexHHUYecKuM 3ananuem (I1K-6)

3Harb — CTPYKTYpY U B3aUMOCBS3b aBTOMAaTU3UPOBAHHOI'O IIPOU3BOACTBA;
— ocobennoctu noctpoerus ACY TII u ACYII coBpeMeHHOro mpou3BOJICT-
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CtpyKTypHBIit
AIIEMEHT

KOMIICTCHLIN

[TnaaupyemMbie pe3yabTaThl 00yUeHUs

BEHHOTO ITPOIIECCa B METAJLTYPTUH,

0COOCHHOCTU TEXHOJIOTUU U YCJIIOBHS ONTHUMU3ALMH MPOILECCOB MOATOTOBKHU
IIMXTOBBIX MaTEPHUAJIOB;

0COOCHHOCTH ONTHMAJIBHOTO aBTOMAaTHYECKOTO YIPAaBJICHUS arjioMeparuoH-
HOT'O NMPOU3BOJICTBA;

0COOCHHOCTH aBTOMAaTMYECKOTO YIPABJICHHUS TEXHOJIOTHYECKUM IIPOLIECCOM
MIPOU3BO/ICTBA METAJTU3UPOBAHHBIX OKATHIIICH;

0COOCHHOCTH aBTOMAaTHUYECKOTO YIPABICHUS MPOIECCOM OOOTaIICHHs yIieh
Y MOATOTOBKH MHOTOKOMIIOHEHTHOM YTOJIbHOM IIUXTHI;

WHJUBU]IyaJIbHBIE YCJIIOBHS aBTOMATU3AIMK TIPoliecca CIIEKaHUs KOKCYIOIHX-
Csl yIIIeH B KOKCOBBIX IeUax , 000 KEHHBIX B Oarapeu;

ABTOMATUYECKOE YIIPABICHUE MPOLECCOM OINTHMU3ALUU BbIICICHUS BBICO-
KOMOJIEKYJISIPHBIX YIJIEBOAOB M3 KOKCOBOIO Ia3a;

TEXHOJIOTUYECKHE OCOOEHHOCTH, aBTOMATH3allMs M ONTHMHU3AIMsS Ipoiiecca
BBIIUIABKHM YyT'YHA B JOMEHHBIX I€YaX;

ONTUMHU3UPOBAHHOE YIIPABJICHUE TEIJIOBBIM PEXKHUMOM BO3yXOHArpeBaTeseu
JOMCHHOM IIeUH;

UHAUBUAYalIbHbIE OCOOEHHOCTH BBIIUIABKM CTAJIM B JABYXBAHHBIX I€YaX C
MIPOYBKOM KHCIOPOJIOM;

0COOCHHOCTH aBTOMAaTHMYECKOTO YIPABJICHUS MPOIECCOM BHITUIABKH CTaJH B
KHMCJIOPOZAHO KOHBEPTOPHBIX L[EXAX C BEPXHEU IPOYBKOA;

TUMBI MareMaTUYECKUX MOJIENIEM CHUCTEM ONTUMHU3AIUM M aBTOMaTU3alluu
YIPABICHUS TEXHOJOTHMYECKUMHU MPOLECCAMH METAJUTypruueckoro mpou3-
BOJICTBA;

O0COOCHHOCTH YCIIOBUIM aBTOMATHYECKOW ONMTHUMHU3AIMH YIPABIEHUS JOBOJI-
KOM CTaJIM aryioMeparax Medb-KOBIIb;

TEXHOJIOTUYECKUE U WHIUBUIYAJIbHBIE YCIOBUS ONTHUMHU3ALMHM aBTOMaTH3a-
LMY TIpoliecca BaKYyMHPOBAHHUSI CTAJIM B YCTAHOBKAX LUPKYISIPHOTO TUIIA;
TEXHOJIOTUYECKOE OCOOCHHOCTH aBTOMATHU3WPOBAHHOW ONTHUMU3AIMH YIIPaB-
JICHUs BBITIJIABKOM CTaJM B JAYTOBBIX CTAJCIUIABMIIBHBIX TMEYaX MEPEMEHHOTO
TOKa;

TEXHOJIOTUYECKHE OCOOCHHOCTH aBTOMATHYECKOTO YIPABICHUS Pa3TUBKOMN
cramiu Ha MHJI3 pagnansHoOro Tuma;

TEXHOJIOTUYECKHUE YCIOBHUS aBTOMATH3allud U ONTUMH3ALMU YIIPABIECHUS Ha-
rPEeBOM METAaJIIa B M€4aX KAMEPHOI'O TUIIA;

TEXHOJIOTUYECKUE WHIUBUIYATbHBIC YCIOBUS ONTUMHU3AIUN aBTOMATHYECKO-
TO YIpaBJICHHUs] HATPEBOM METaJlsIa B Ie4ax MPOXOTHOTO THIIA;
TEXHOJIOTUYECKHUE YCIOBUS ONTHUMH3ALMU M aBTOMAaTH3allMI0 Ipoliecca OX-
JaXACHUS TOPSYEIUCTOBOTO HIMPOKOIOIOCOTO MPOKara nepes CMa3kou B py-
JIOHBI WJTU TIOPE3KOW Ha MEPHBIE JIJTMHBI,

VYmeTs

C UCHOJIb30BaHUEM CIIEUATU3MPOBAHHOIO MPOTrPpaMMHOro odecredeHus (Me-
TOJa HAMMEHBIINX KBAJpPaTOB) PacCUUTHIBATH TEOPETUUYECKYIO JIMHUIO per-
peccu (CTaTUYECKYHO0 XapaKTEPUCTHKY) IO HKCHEPUMEHTAJIbHBIM WIIH
pacyeTHBIM JaHHBIM JJIS MOCIEAYIOLIETO MCIONIb30BAHUS IIPH MaTeMaTH4e-
CKOM MOJEJIMPOBAHUU CHUCTEMBI ONTHMAJIBLHOTO aBTOMAaTHUYECKOIO YIpaBiie-
HUS;

C HCIIOJIb30BaHUEM MPOTPAMMHOTO OOECHEUEHHs] PacCUUTATh TPACKTOPHIO
IIOMCKOBOI'O TpoIlecca M ONTHUMM3AIMM WHEPLHMOHHOIO C 3amna3iblBaHUEM
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CtpyKTypHBIit
AIIEMEHT

KOMIICTCHLIN

[TnaaupyemMbie pe3yabTaThl 00yUeHUs

00BbeKTa yIpaBieHUsI BO BpEMEHH C UCIIOJIb30BAHUEM MeTo/a Diisiepa;

C HCIIONB30BAHUEM CIICHUAIBHOTO MPOTPAMMHOTO OOECIIEYEeHHUsI OCYIIeCT-
BUTbH pacueT NEPEXOAHbIX U IOUCKOBBIX PEKHMMOB B CHUCTEMax aBTOMaruye-
CKOWM CcTaOWIM3aluu M JKCTPEMalbHO- ONTUMHU3HUPYIOLIETO YIpPaBICHUS
TEXHOJIOTMYECKUM IIPOLIECCOM MPOMBIIIIEHHOIO MPOU3BOACTBA (HA IpUMe-
pax MeTaJuTypruueckoro);

CHHTE3MpOBaTh (pa3paboTarh) CTPYKTYpPHBIE CXEMbl CHCTEMa aBTOMaruye-
CKOM CTaOMIM3allMU U ONTUMH3AIMKA TEXHOJOTHYECKUX IapaMeTpoB C HUC-
M10JIb30BAaHUEM THUIIOBBIX METOJI0B ONTUMU3ALNH yIpaBICHUS
MHEPLMOHHBIMU IIPOLIECCAMU C 3ara3/ibIBaHUEM;

pa3pabaTbIiBaTh U MPEICTABISTh TpadUUecKu CTPYKTYpHBIE CXEMbI aBTOMATH-
YECKOr0 M SKCTPEMaJIbHO-ONTUMHM3UPYIOIIETO YIPABICHUS TEXHOJIOIHYe-
CKHM IIPOLIECCOM B COOTBETCTBUU C MCIIOIb30BAHUEM ITOUCKOBBIM METOJIOM C
nosicHeHneM (YHKIIMH KaXKIOro 3JIEMEHTa CUCTEMBI,

IIPaBUJIBHO BbIOpATh TUIl MaTEMAaTUYECKON MOJIEIN aBTOMAaTU3UpPyeMOro Ipo-
1IecCa B COOTBETCTBUM C HCIOJb3YEMbIM TE€XHUUYECKUMHU CpPEACTBAMU KOH-
TPOJIS ¥ YIPaBICHUS U KBATU(DHUKAIIMK [TePCOHANa;

CUHTE3MPOBaTh MaTeMaTHYECKHE MOENHU Ipoliecca ONTUMU3ALMM YyIIpaBiie-
HUSl TEXHOJIOTMYECKUMH IPOLECCAaMU U OCYILECTBIATh 110 MOJEISAM pacyeT
MEPEXOIHBIX U TMOUCKOBBIX MPOIIECCOB B Pa3pabOTaHHBIX KOHTYpax aBTOMa-
TUYECKOTO ONTUMAJIBHOTO YIPABICHHUS B YCIOBHUSX HCIIOJIB30BAHUSA COBpE-
MEHHBIX MUKPOIPOLIECCOPHBIX TEXHOJIOTHYECKUX CPEACTB;

Bnanets

HaBbIKAMM IIPOEKTUPOBAHMUS CHUCTEM ONTHMAJIBHOIO aBTOMATUYECKOIO
YIPaBICHUS TEXHOJOTMYECKUMU W IPOU3BOACTBEHHBIMM IpOIECCAaMH B
MPOMBILIUIEHHBIX O0JIacTAX (MPEUMYIECTBEHHO MeETaNTypruuyeckux obiac-
TAX);

HaBBIKAMH CO3JIaHUSI AJITOPUTMUAYECKOTO TTPOTrPAMMHOTO oOecredeHus: pabo-
Thl onTuMabHBIX ACY TII u ACVYII ¢ ucnonb30BaHHEM MUKPOIPOIIECCOP-
HBIX KOHTPOJUIEPOB U IPOMBILUIEHHBIX OBM;

METOAMKON CHHTE3a MaTeMaTU4YE€CKON MOJAEIU ONTUMHU3HPYIOIOIIEro aBToMa-
TU3UPOBAHHOIO YIPABJIEHUS MPUOPUTETHOTO TEXHOJOTUYECKOTO MapamMeTpa
IIPYU OCYILIECTBICHUH MaTEMaTU4YECKOIO MOAEINPOBAHUS;

METOAMKOMN OIpeieeHNs] pallMOHATBHBIX U HAWIYYIIMX 3HAYEHUN MapaMmeT-
POB JIMHAMMYECKONM HACTPOWKHU PETYIHPYIOLIIUX YCTPOWCTB IO JWHAMHYE-
CKUM IMapaMeTpaM 00beKTa yIpaBJIeHHs TOMCKOBOTO MPOLECcCa;

HaBbIKAMHM MaTe€MaTHU4eCcKOro MOJEIUPOBAaHHUS pabOThl CHHTE3MPOBAHHBIX B
IIPOEKTUPOBAHNN KOHTYPOB YIPABIEHUS C LENbIO ONIEPAaTUBHOIO YCTPAHEHUS
OmMOOK B AJITOPUTMUYECKOM OOECIICUCHHH;

CIIOCOOHOCTBIO pa3pa6aTBIBaTB MNPOCKTHYIO JOKYMCHTAUWIO B COOTBCTCTBUHU C HMCIOHMIUMUCH

CTaH/IApPTaMH U T

exaryecknmu ycnopusmu (ITK-7)

3Hare

CYIIECTBYIOIINE TEKYIIME TEXHUYECKHE PEIICHMs 110 BONPOCY aBTOMaTHYe-
CKOT'0 ONTHMH3UPYIOLIErO YIPABICHNUS] KOHKPETHBIM IIPOLIECCOM;
TEXHUYECKHE BO3MOXKHOCTH U XAPAKTEPUCTUKU INIPEAJIaraeMbIX CPEICTB KOH-
TPOJIS U ONTUMAJIBHOTO YIIPABJICHUS;

yCIIOBHBIE 0003HAYEHUS BCEX MCIOIB3YyEMBbIX TEXHOJOIMUECKUX MapaMeTpoB
U TEXHUYECKHUX CPEACTB MpH IpadMuecKoM MPeJCTABICHUN KOHTYpOB U CHUC-
TE€M aBTOMATUYECKOTI0 ONTUMU3HPYIOLIETO YIIPABICHUS;

YmMmeTh

pa3pabarbiBaTh CTPYKTYpHBIC, (PYHKIIMOHAIBHBIE ¥ TIPUHIUIIHAIBHBIE CXEMbI
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CtpyKTypHBIit

DIIEMEHT [Tnanupyemsble pe3yabTaTsl 00yueHus
KOMIIETCHIIUU
CHUCTEM aBTOMATUYECKOIO YIIPaBICHUS TEXHOJIOTHYECKUMU IIPOLIECCAMU;
Braners — HaBbIKAMHU IPOEKTHPOBAHUS M Pa3padOTKU CTPYKTYPHBIX, PYHKIIMOHAIBHBIX

W MPUHIOUIINAJIBHBIX CXECM OINITUMAJIbHOTO aBTOMATHYCCKOTO YIIPABJICHU .
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4 CTpyKTypa U co/iepKaHHue QU CUUILTUHBI

OO6m1ast TpyI0eMKOCTh JUCIUIUIMHBI COCTABIISAET 8 3aUueTHBIX eauHUI] 288 aKkaj. 4acoB, B TOM YHCIIE:

KOHTaKTHast pabora — 25,1 akaj. 4acos:
— aynutopHas — 20 akaJl. 4acos;

— BHeaynuTopHas — 5,1 akaj. 4acos;
B (hopMe IPAKTHYECKOM IMOATOTOBKH — 2 aKaJl. yaca;
camocrosTensHas padora — 250,3 akan. yacos
- MOJITOTOBKA K dK3aMeHy — 12,6 akas. yaca

Pasgnen/ tema

AynuropHas

KOHTaKTHasi paboTa
(B akaj. yacax)

Kypce

CaMocrosiTeIbHas pa-
0ora (B akaJ. yacax)

Bua camocTosaTenpHOU

dopMa TeKylIero KOHTPOJIs
yCIIEBAEMOCTH U

A = s 2 § = pabotL [IPOMEKYTOUHOM aTTeCTalH
= Q H = B
Z| §5 |53
=| E8 | &8
1. IoaroroBKa MCXOAHBIX HIMXTOBBIX [1K-6:3yB
MaTepHAI0B M ONTHMH3aLMs YNpaB-
JIEHHA
YcrpoiicTBa NepBUYHON CTaguu ApoldIie- CamocrosarenbHoe nu3ydenue |Otuer o gsabopaTopHOii pa-
HUS, KYCKOBAHHSA, KOJIBIICBAHUS, BAJIKO- yueOHOI 1 Hay4YHOI TuTepa- |OoTe. BrINoIHEHNE HHIUBH-
BbIE€ IPOOMIIKH, IPUHLUIIBI ONTUMU3ALUT Typbl. [IOMCK 1OMOMHUTENBHOM | TyalbHOTO 3a/laHus B
ynpasneHusi. OTKPBITBIE U 3aKPbIThIE pe- uH(popmanuu 1o teme. [loaro- [KoHTposILHOM padboTe
KHUMbI U3MenpyeHusa. CriocoObl u3mepe- TOBKA K BBITIOJIHEHHUIO J1abopa-
HUS YpOBHS MarepuajoB B OyHKepe, TOPHOI pabOThI U OTUYETA 110
TUIBl J103aTOPOB BUOpaIMOHHBIE, Oapa- 1 23  |nabopaTopHbIM paboTam.
OaHHble, Tapenpyarble. CXeMbl U CIIOCO-
Obl  M3MEpPeHHs  MacChl  CBITYy4YUX
MaTepuajoB Ha TpaHcroprepax. Cxembl
ONTUMM3AIMK YIPABICHUS J03UPOBAHU-
€M KOMIIOHEHTOB IIUXTEHI.

Kon u cTpykTypHbIit
AJIEMEHT
KOMIIETCHITHH




AynutopHas

KOHTaKTHas paboTta
(B akaz. yacax)

dopma TeKyIero KOHTpoJIs

1
S — =
S« =
R Q on =
E Y-
o) o
Pasnesn/ rema N == Bun camocrositenpHOM g EE
Q L o
= S YCIIEBAEMOCTH U > = 2
MUCIHAILINHBI < . ; & = paboThI N o % 0
= g g g g s © MMPOMEKYTOYHOM aTTeCTallMU | & & E
S| EE|E8| 33 =" 3
|l ez | 35| Q8 < =
2 S 3 a3 Z 5 S
= = O V) N
2. ABrToMaTM3anusi M OINTHMM3ALUA [1IK-6:3yB
npoiecca ynpasJjieHHsl arjioMepanuei 5
PYAHOH 4YacTH IIHUXThI W HpoLecca
NMPOM3BOICTBA OKATHIIIEH
TexHonornueckue 0COOEHHOCTH MPOIIEeC- CamocrosTenbHoe uzyuenue |OTyer 1o J1aboparopHoit
ca ONTUMM3ALUU arjaoMepanuu, TEIUIo- yueOHOI 1 Hay4HOI nuTepa- |pabore . Beimonnenue
¢dbu3nuecKkue Mpolecchl IMPU CIEKAHUU. Typbl. [lorck JONOTHUTENBHOM | IHANBUAYATBbHOTO 3aJaHUs
VYhpapnsiomue U yrnpaBisieMble OCHOB- uHpopmanuu 1o Teme. [Toaro- (B KOHTPOIBHOH paboTe
HbIE MMapaMeTphl IPoLIecca U UX B3aUMO- TOBKa K BBITIOJTHEHHIO J1abopa-
BIIMSIHHE. Cucremsl ONTUMU3AINH TOPHOM pabOTHI M OTYETA 11O
TIPaBJIEHUS BJIA)KHOCTH, CKOPOCTH arjo- 1 1 30,4 |maGopaTopHbIM paboTam.
2
JIEHTHI, POU3BOJIUTEILHOCTH U Ka4eCTBa
arnomepata. ACY TII arnomepannosHo-
o nporecca.
TexHonmornyeckas cxema aBTOMaTU3ALMHU
Y ONTHUMH3ALUU YIPABICHUS TPOU3BO/I-
CTBOM O()JIFOCOBAHHBIX OKATBIIIEH.
3. ABTOMaTH3alMsA U ONTHMHU3ALUA [IK-6:3yB
KOKCOXHMHMYECKOT0 M JOMEHHOT0 mpo- | 5
HU3BOJICTBA
TexHonornusa Npou3BOJICTBA KOKCAa B KOK- CamocrostenpHOoe u3yduenne |OTuer mo 1abopaTopHOi pa-
coBbix meudax. OcoOeHHOCTH mpoliecca. yueOHOM 1 HayyHOU JuTepa- |6oTe. BrinonHenne nHANBY-
OyHKIIMOHAIbHAS CX€Ma KOHTPOJIS U aB- > | 2m 30 |TYPBL [Touck 1ONMOJHUTENHHOM | AyadbHOTO 33/1aHUSI B
TOMaTH3aIMH KOKCOBOM OaTapen. nHpopmaruu o teme. [loaro- |KOHTPOIBHOM padboTe
OnTuMuzanus aBTOMaTHYECKOTO YIpaB- TOBKA K BBITIOJTHEHUIO JIabopa-
JIEHUs TPOLIECCOM M3BJIEYEHUS MOJIE3HBIX TOPHOI pabOTHI U OTYETA 110
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1
AynutopHas s g‘é\ >§
KOHTaKTHas pabora | & & S
=l >
(B akaz. yacax) = . dopma TexyIero KOHTPOJIs ==
Pasnesn/ rema & E = Bun camocrosTenpHOU P y P » 55
= S = YCIIEBAEMOCTH U > = 2
MUCIHAILINHBI < . ; & X paboThI N o % 0
= 5 = gz 3 MIPOMEKYTOYHOU aTTECTAllMU | & = &
S s = = E g o/ © 8 =
= & & e & o~ ~ 5
5 O = s = 2 g = 2
2 S s | &8 Z 5 c
= = S8 <
MaTepUajoB M3 KOKCOBOTO Ta3a Ha MpH- 1abopaTopHBIM paboTaM.
Mepe K3BiIeYeHHs OeH30a.
OcoOeHHOCTH TEXHOJIOTUU  BBIIJIABKU
YyryHa B JJOMEHHOU I1€YH.
OyHKIMOHATBHAS CXeMa KOHTpPOJA U
VIpaBJIeHUST BBITUIABKU YyT'yHa, OCOOCH-
HOCTH Pa0OTHI OTAETHHBIX KOHTYpPOB U
CHUCTEM OINTHMM3AIMU YIPABICHUS: TIO-
Jla4d MaTepuasioB U 3arpy3Ku, TETJIOBBIM
PEXKUMOM, Ta30IMHAMHUYECKUM PEKUMOM
1 XOJIOM TI€YH.
OyHKIIMOHATBHAS CXeMa KOHTPOJS W
YIpPaBICHUS] ONTHUMAIbHBIM  PEXKHUMOM
BozayxoHarpesareneit JIII. Onrumuia-
ISl TpoIlecca BBIIUIABKM Yyr'yHa M Ha-
rpesa nytes 11
4. ABTomMaTu3almusi M ONTUMU3aNuUs| 5 [1K-6:3yB

CTAJICIVIABMJIBHOTO TPOM3BOJACTBA B
KHCJIOPOAHBIX KOHBEPTOpax H 2-X
BAHHBIX CTAJICIIABUJIbHBIX arperarax.
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(B akaz. yacax)

AynutopHas
KOHTaKTHas paboTta

dopma TeKyIero KOHTpoJIs

1
< )
S« E
R Q on =
E Y-
o) o
5 g 1
Pasnesn/ rema & Bun camocrosTenpHOU g I
= O o yCIIEBaEMOCTH U > 2 2
MUCIHAILINHBI < - Cow . & X paboThI N &3 o
g 2 T 3 s = [IPOMEXYTOUHOM aTTecTaluu| 5 = E
S| 22| EE| 5= S0 2
2| S E | 23| & =
2 S 3 a3 § 5 o
= = O V) N
OcoOeHHOCTH TEXHOJIOTUYECKOTO IPO- CamocrosTenbHoe uzyduenue |OtyerT 1o 1abopaTopHOi pa-
11ecca BBIIIJIABKU CTAJIM B 2X BaHHBIX II€- y4eOHOM U HAy4HOU JuTepa- |0oTe. BrimonHeHne WHAUBY-
yaX W aBTOMAaTU3allMM  IPOLECCOB. Typbl. [lorcK ONOTHUTENBHOM | 1yalbHOTO 3aJaHUs B
OyHKIIMOHAIbHAS CXEMa YNPABJICHUS W uHpopmanuu 1o teme. [loaro- |KOHTPOIBHOM padboTe
KOHTpOJs BbIUIaBKU cTanu. Obecreye- TOBKa OTYeTa 10 JiabopaTop-
Hue 0€30I1aCHBIX YCIOBUM. HBIM paboTam.
TexHonornueckue OCOOEHHOCTH  BBI-
IUIaBKU CTaJd B KOHBEPTOpPAxX C MpPOJYB-
KOM  Merajula  KUCIOpoxoM.  Tumsl
MOJIeNIel MEeTaJUTypru4ecKux MpOLECCOB
1
U HUX OCOOCHHOCTH. JleTepMHUHMpOBAH- 2 | 221 1 40
HbIE, ONTUMHU3HPYIOIIUE OSKCIEPUMEH-
TaJIbHO — CTaTUCTUYECKHUE,
SMIIUPUYECKHE, HEUPOCETEBBIE, HEUETKOU
JIOTUKU U TUHAMUYECKHE, JOCTOMHCTBA U
HEJO0CTaTKU, pekoMeHaanuu. OyHKIuo-
HaJIbHasl CXeMa KOHTPOJIS U ONTUMAJIbHO-
ro yIpaBiIeHUS KOHBEPTOPHBIM
npoueccoM. CHUCTEMBI NpPEAOTBpAILEHUS
BBHIOPOCOB M yMpaBi€HUE OTBOJIOM ILja-
BWJIBHBIX T'a30B.
5. ABromarmzauuMsi M ONTHMH3amMs| 5 [IK-6:3yB

npouecca BBIIUVIABKH CTAJIH B JJIEK-
TPOAYIOBBIX CTAJEMJIABHJIBHBIX MeYax
NMepPeMEHHOI0 TOKa CBEPXBbICOKOM
MOIIIHOCTH.
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(B akaz. yacax)

AynutopHas
KOHTaKTHas paboTta

dopma TeKyIero KOHTpoJIs

1
27 5
< 2
R Q on =
S < [oB )
z 7 . > e g
Pasnesn/ rema & == Bun camocrositenpHOM ¥ 5 =
= S yCIIEBAEMOCTH U > = 2
MUCIHAILINHBI < o | & X paboThI N o % 0
= g = T = 3 [IPOMEXYTOUHOM aTTecTaluu| 5 = E
| 55| EE| g% = 3
|l ez | 35| Q8 < =
2 S 3 a3 Z 5 S
= = O Y N
OcCOoOEeHHOCTH TEXHOJIOTMYECKOTO0 IIpo- CamocrosarenbHoe n3ydenue |Otuer 1o sabopaTopHOil pa-
recca BoimiaBku cranu B JICII u aBToma- yueOHOI 1 Hay4HO TuTepa- |Oore. BrmoiaHeHne HHIUBH-
TUYECKOTO OINTUMAJBHOIO YIpaBJICHUS Typbl. [IOMCK 1OMONTHUTENBHOM | [yalbHOTO 3a/1aHMs B
SHEPreTUYECKUM U  TEXHOJIOTMYECKUM MH(pOpPMaLIMU B JIEKTPOHHBIX |KOHTPOJIbHOM padboTe
pexumamu.  DyHKIMOHAIbHAs — cXeMa o | 211t 1 334 |CPeACTBAX. ITonroroBka otye-
KOHTPOJSI M YOpPaBIEHUS IPOLECCOM " |Ta mo 1ab0paToOpHBIM paboTaM.
3JIEKTPOILIABKH.
OnTumu3zanus yrnpasieHHs! IPOLIECCOM,
BbIOOp KpuTepus. Criocod HENmpepbIBHOTO
KOHTPOJISI TEMIIEPATYPhI CTAJIH.
Hroro ceccnro (3MMHsAA) 5| 8 | 841’ 2 156,8 ITpomexyTounas
arrecrauus (3aver,
KOHTPOJIbHasi padoTa)
6. ABromaTrmzauMsi M ONTHMH3aUMsA| 5 [1K-3:3yB
NMpoLEecCOB BHENMEYHOH JAOBOJAKH CTAIH I1IK-5:3yB
B 2JIEKTPOAyroBbix KoBui-nedb (AKII) [1K-6:3yB
M YCTAHOBKAaX BaKyyMHPOBaHHS CTa- IIK-7:3yB
JIM.
TexHonornyeckre 0COOEHHOCTH TOBOAKH CamocrosarenbHoe nuzydenue |IIpoBepka rpaduxa BbIION-
cranu B arperarax mneuyb-koBml (AKII). yueOHOM 1 HayyHOU JIUTepa- |HEHHUS KypCOBOIO MPOEKTH-
@DyHKIMOHAIbHASL CXeMa KOHTPOJIS U OIl- Typbl. [IoMCK HONOIHUTENBHOM | pPOBAaHUS.
TUMaJIbHOTO YIPABJIEHUS MPOLIECCOM JI0- 30 MH(OpPMAaLIUU B AJIEKTPOHHBIX

BOJIKY CTaJIH.
TexHonornuyeckue OCOOEHHOCTH LHPKY-
JSIUOHHOTO ONTHMAJIBHOTO BaKyyMHpPO-
BaHUs crayu. DyHKIMOHAJIbHAs CXeMa

cpencrtax. [loaroroska kyp-
COBOT'O IPOEKTA.
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AynutopHas
KOHTaKTHas paboTta
(B akaz. yacax)

dopma TeKyIero KOHTpoJIs

1
27 5
< 2
R Q on =
z 7 . > e g
Paznen/ rema 2, B g Bun camocrosarensHon ¥ 5 =
= S = yCIIEBAEMOCTH U > = 2
MUCIHAILINHBI < o | & X paboThI N o % 0
= 58 | £8 s = IIPOMEKYTOUHOM aTTecTaluu | 5 = =
= = I Q)
S| 5| =8| 8% = g
2 S 3 a3 Z 5 S
= = O Y N4
KOHTPOJISI U ONTUMU3UPYIOIIErO peryiu-
poBaHMsI IIpollecca BaKyyMHPOBAHHSL.
OntuMuzanus ynpapjieHHUsS MPOLECCOM
JUI TOCTUKEHUS MaKCUMAaJbHON IpOuU3-
BOJIUTEJIBHOCTH.
7. ABTOMaTH3auMsi M ONTHMH3amMsA| 5 [1K-3:3yB
nmponecca pasjidiBKH CTAJH HA MallM- [1K-5:3yB
HAX HeNpPepbIBHOIO JINTHSI 3ar0TOBOK [1K-6:3yB
(MHJI3) u Ha JMTeHHO- NMPOKATHBIX I1IK-7:3yB
KOMILIeKCaX.
TexHonornyeckre 0COOEHHOCTH pPa3IUB- CamocrosTenbHOe n3ydyeHue |BeimonHeHue rpapuka Kyp-
ku ctanu Ha MHJI3 u npobnems! npu on- yueOHOW 1 HayYHOU JIUTEepa- |COBOI'O MPOEKTUPOBAHMUS.
TUMH3ALUN U aBTOMATH3ALNH Typsl. [lonck nonogHUTENBHON
YIPaBIEHUS POLECCOM. uH(popmanuu no teme. [loaro-
@DyHKIMOHAIbHASL CXeMa KOHTPOJIS U OIl- TOBKa KypCOBOT'O IIPOEKTA.
TUMHU3UPOBAHHOTO YIIPABJICHUS TPOIIeC- 1/1 30
COM DPa3JIMBKH.
OcobenHocT pabOTHI OTJEIBHBIX ONTH-
MU3HPOBAHHBIX KOHTYpPOB YIPaBJICHUS
MIPOLIECCOM DA3JIUBKU TIPU HCIIOJIb30Ba-
HUU JINTEHHO-NTPOKATHBIX KOMIIJIEKCOB.
8. ABTomarmzauuMsi M ONTHMH3aNMs| 5 [1IK-3:3yB
nmpouecca Harpesa MeTajlla Iepe I1IK-5:3yB
NPOKATKOM U B NpoLecce TePMUIECKOM [IK-6:3yB
00padoTKHN B Me4yax KaMepHOro M npo- I1IK-7:3yB
XO/IHOT'0 THIIA.
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AynutopHas
KOHTaKTHas paboTta
(B akaz. yacax)

dopma TeKyIero KOHTpoJIs

1
27 5
(5 2
R Q on =
S ] S =
37 . > e g
Pasnesn/ rema & E = Bun camocrosTenpHOU ¥ 5 =
= S © YCIIEBAEMOCTH U > = 2
MUCIHAILINHBI < o | & X paboThI N o % 0
= g = T = ) [IPOMEKYTOUHON aTTeCTallMu | 5 = E
5| 2§ | EE| §2 =" Z
5 O = s = 2 g = 2
2 S s | &8 Z 5 c
= = S8 <
OcoOeHHOCTH TEXHOJIOTUYECKOTO IPO- CamocrosTenbHOe u3yueHue |Brinonnenue rpaduka Kyp-
1ecca HarpeBa MeTajjia B Ieyax Kamep- y4eOHOM M HAy4YHOH JIUTEpa- |COBOT'O MPOEKTUPOBAHUS.
Horo Tuma. OyHKIMOHAJIbHAs CXeMa Typsl. [lorck 1onomHUTENBHOM
KOHTPOJISI U ONTHUMAJIBHOTO YIPABJICHHUS. WH(OPMAILIUY B JICKTPOHHBIX
Tunsl kKaMepHBIX Meyeil, KOHTypa yIpaB- CpelCTBax.
JICHUA.
OcoOeHHOCTH yIpaBiIeHHs TEXHOJIOTHYE- um | 335
CKHMM TIPOIIECCOM HarpeBa MeTajia B Iie- ’
9gax MPOXOHOTO TUTIA.
OyHKIIMOHATBHAS CXeMa KOHTPOJIS U OTI-
TUMaJIbHOTO YIPABJICHUS TEIUIOBBIM pe-
KUMOM MHOTO30HHOW HarpeBaTeIbHOMN
neyn. ONTUMU3AIUS YIPABICHUS TEII0-
BBIM PEKHMOM HarpeBaTeIbHBIX IEUYCH.
Hroro ceccuro (JeTHsist) 2/2 93,5 IIpomexyTounas
arrecrauus (3K3aMeH,
KYPCOBOiil IPOEKT)
HToro no nucumuniuHe 8 | 8/4K* | 421" | 250,3 IIpome:xkyTounas
arrecrauus (3K3aMeH,
KYPCOBOI IIPOEKT)
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5 Obpa3oBareiibHbIe 1 HH(POPMAITHOHHBIE TEXHOJIOTHH

Jlis mpakTUYecKOW peanu3aluy MPEAyCMOTPEHHBIX BHUIOB y4eOHOW pabOThl B KayecTBE
00pa3oBaTeNbHbIX TEXHOJOTHH B MPEMOJAaBAHUM JUCHMIUIMHBI «ONTHUMH3ALUS YIpPaBICHUS
TEXHOJIOTHYECKUMU ITPOLIECCAMU METAJULYPTHUECKOrO ITPOU3BOICTBAY» UCIIONb3YOTCS:

Tpaouyuonnvie obpazosamenvhvle mexHorocuu — WHPOPMALMOHHAS JEKIHS (BBOIHYIO
JIEKIUIO, TA€ JAeT MEepPBOE MPEICTABICHNUE O MPEAMETE U 3HAKOMCTBO CTYJIEHTOB C Ha3HAuY€HUEM U
3ajlayaMu  Kypca); JEKLUUMU — KOHCYIbTalld, W3JI0KEHHE HOBOTO Marepuaja COINPOBOXKIAETCS
MIOCTAaHOBKOM BOIPOCOB M JUCKyCcCHEH B IMOUCKaX OTBETOB Ha ATH BOIPOCHI; JabOpaTopHbIE U
MpaKTHYECKHe paboThl, KypCcOBOE MPOEKTHpOoBaHue U ntoroas BKP.

Texnonoeuu npobremHo20 0Oyuenus — NPOOIEMHbBIE JIEKIIUU SBISIETCS PE3YJIbTaTOM YCBOCHUS
MOJYYeHHOW MH(pOPMALIUU TOCPEICTBOM MMOCTAHOBKH MPOOJIEMHOTO BOIIPOCA U TIOMCKA ITyTEH €ro
pelleHus; TMpaKTUYeCKHe 3aHsATHs C HUCIOJIb30BaHHMEM MPOOJIEMHOT0 OOyueHue, KOTopoe
3aKJIFOYAETCSl B CTUMYJIMPOBAHUU CTYJIEHTOB K CAMOCTOSITEIbHON «100b14€» 3HAHUM, HEOOXOIUMBIX
JUIS peuIeHus] KOHKpeTHOM mpobnembl. [IpakTudeckoe 3aHsATHE HA OCHOBE Keiic-mMeTona — o0ydeHue
B KOHTEKCTE MOJEIMPYEMON CUTYyalluH, BOCIPOU3BOJSAIIECH peajbHbIE YCIOBUS HAay4yHOW,
MIPOM3BOACTBEHHOM, OOIIECTBEHHON JesTenbHOCTH. OOydaromuecs IO0JDKHBI MPOaHAIW3UPOBATh
CUTYallHI0, pa300paTbCsi B CyTH MPOOIeM, IPEITI0KUTh BOSMOKHBIE PEIICHUs U BHIOPATh JIyUllIee U3
HUX.

Texnonocuu npoekmuoco o00OyueHuss — OpraHu3alUs 00pa3oBaTENBPHOTO Ipolecca B
COOTBETCTBHHM C AQJTOPUTMOM TIOJTAlHOTO peHIeHHUs] MNPOOJIEeMHON 3aJauyd WM BBINOJHEHUS
yuebHoro 3amanus. CTyIEHTH B BBITIOJHSAIOT HCCIIEAOBATENbCKHIA KYPCOBOW IMPOEKT, B KOTOPOM
MIPOU3BOMAAT HAYUYHBIE HMCCIEJOBAaHUS IO 3aJaHHOM TeMe B paMKax HM3y4aeMbIX B JHMCIMIUIMHE.
Pe3ynbrarel ncciaenoBaHus IPEACTABISIOT B (pOpME YCTHOTO JTOKJIa/la MO MPE3EHTALUU U KypCOBOIO
MIPOEKTA.

Hnghopmayuonno-kommynukayuonnvle obpazoeamenvhvie mexHonio2uy — B X0J€ IPOBEACHUS
JIEKIIMOHHBIX 3aHATUM NPEIyCMaTpUBAETCS MCMHOJIB30BAHUE AIIEKTPOHHOTO JIEMOHCTPALMOHHOTO
Marepuana (JeKIUU-BU3yaJlu3allin), HCIOib30oBaHUEe VIHTEpHET pecypcoB Uil MPOMEKYTOUHBIX
arTecTaluii U MPOBEPKH OCTATOYHBIX 3HAHMIA, UCIIONIb30BaHUE YUEOHON U HAyYHON TUTEpaTyphl MO
TeME U3y4aeMOMW JUCIUIUTUHBI.

[IpakTudeckue 3aHATUS TPOBOAATCS B (hOpMe MPAKTUUECKOW MOATOTOBKH B YCIOBHSX BBI-
MOJTHEHHST 00Yy4aroMMHUCS BUIOB paboOT, CBA3AHHBIX C Oyaymield mpodecCHOHaNbHON esTeIbHO-
CThIO M HANpaBJICHHBIX Ha (OPMUPOBAHME, 3aKpEIUJICHHE, PAa3BUTHE MPAKTUYECKUX HABBHIKOB U
KOMITIETEHIIHUH 110 Mpoduito 06pa3oBaTeIbHON MPOTrpaMMBbl.

6 YueOHO-MeTOnMYeCKOe 00ecnedeHue CaMOCTOSITeIbHOIH PadoThl 00y4Yaro M XCsl

I[Io mucummomHe  «OnTUMM3anMsl — yHOpaBIE€HHS  TEXHOJIOTMYECKHMMHM  IIpOLECcCaMu
METAJUNTypru4eckoro  IMPOU3BOACTBA»  MPEAYCMOTpEHa  ayluTOpHas M BHeayluTOpHas
camocTosiTeNIbHast paboTa 00y4aroLIXCsl.

AynuTopHas — caMmocTosATeldbHas paboTa  OOydaroluxcs MpeanojaraeT  BBITOJHEHUE
7a00paTOpHBIX M TMPAKTHYECKUX paboT, KypcOBOIO IMPOEKTa, M JIOKJIaJ IO IOJyYeHHBIM
pe3ynbTaraM B Mpoliecce KypcoBOro npoekTupoBaHus. [1o pesyiabrataMm olleHUBAIOTCS MOTyYEHHbIE
HAaBBIKM M YMEHMS 110 CO3/IaHUIO CUCTEM ONTUMAJIBHOTO YIIPABIEHUS B COOTBETCTBUM C OTBETAMU Ha
MIOCTaBJIEHHbIE BOIIPOCHI.

Ilpumeput 6onpocoe 014 ycmHuo20 onpoca no bINOTHEHHBIM 1AO0PAMOPHBIM Padomam

Tema mabGopaTopHoit paboTsl | Bompock! s ycTHOTO orpoca

1. Onpenenenune craruye- 1. Ha3naueHue 1 onpeesieHue MOHATUSI «CTaTUYECKasl Xapak-




CKUX U IMHAMHYECKUX TEPUCTHKAY.
XapaKTePUCTHK 00bEKTa 2. YT0 Takoe IMHAMHYECKas XapaKTepPUCTUKA?
ONTUMH3ALMHU yIIpaBiie- 3. JluHamMHuecKue napaMmeTpbl 00beKTa ONTUMU3ALINY.
HUs (MaTeMaTuyeckas 4. TloHuatue KpUBOM pa3roHa.
MO/IeJIb, PACyeT M0 JKCIIe- 5. OcHOBHBIE CBOMCTBA METO/]a HAUMEHBIINX KBaJPaTOB.
PUMEHTAIILHBIM JAaHHBIM)
. N3yuenune merona nmoucka | 1. OCHOBHBIE MOJIOXKEHUS METOAA MOUCKA HO 3allOMHUHAHUIO
JKCTpEMyMa IO 3allOMHU- AKCTpEMYyMa.
HaHUIO 3KcTpeMyMma on- | 2. CTpyKTypHas cxeMa peaju3alii MEeTO/a U Ha3HAa4eHUs OT-
TUMHU3UPYEMOTO JIEJIbHBIX 3JIEMEHTOB CXEMBI.
napameTpa M pacueTr Tpa- | 3. YCIO0BUS (PYHKUHMOHHPOBAHUS 3allOMHUHAIOLIETO YCTPOUCT-
€KTOpUU TOUCKOBOI'O pe- Ba.
KUMa 4. YcnoBus peBepca HCIOIHUTEIBHOTO MEXaHNU3MA.
5. Haznauenwue BbIIEp)KKH CUTHYM-peJIe.
. N3yuenue marooro | 1. YcioBue npuMeHeHUs LaroBOro THIA MOUCKA.
NPUHIUIA TOWCKa OJKC- | 2. JIoCTOMHCTBA M HEAOCTATKH METOJa MOMCKA 10 3allOMUHAa-
TpeMyMa IO METOAy 3a- HUIO 3KCTpeMyMa lapameTpa.
noMuHaHus dkctpemyma | 3. [IpemmymiecTBo cmoco0a 1Mo 3alOMHUHAHHIO SKCTPEMyMa
IpUpaLeHUH ONTUMU3U- IpUpaILEeHHUH.
pyemoro mnapamerpa. Om- | 4. Iloka3arenu kauecTBa IOMCKOBOTO IIPOLIECCA.
penenenue  Tpaekropuu | 5. Uro Takoe wuHepuuoHHOCTh? KakoBa KoiMuyecTBEHHas
ITOMCKOBOT'O PEXKHUMA. OIIEHKA 3TOro napamerpa’?
. CniocoOsI nosbineHus | 1. YcinoBue ocTaHOBKY MOUCKA
3G GeKTUBHOCTH TMOHUCKO- | 2. HasHadyeHne cTaOMIM3UpPYIOIIEro YCTPOUCTBa.
BbIX pexkuMoB CAOVY mo | 3. Moguenb paboThl CUTHYM-peTie
3allOMUHAHUIO JKcTpemy- | 4. Hasnauenme nuddepenuupyromero ycrpoiicTBa U ero xa-
Ma PaKTEPUCTUKH
5. Ilokazarenu kauecTBa NOUCKOBOTO PEKMUMaA
. N3yuenne npunuuna pa- | 1. I[loHATHe npuHLIMIA HEYETKOM JIOTUKU
6ot  CAOYVY, ocHoBaH- | 2. Haznauenue QpyHKIMI MPUHAIICKHOCTH
HBIX Ha wucnonb3oBanuu | 3. [IpuHUMIE hopMupoBaHHs 6a3bl IPaBUII
MPUHLIMIIOB HEYeTKOM J1o- | 4. JIoCcTOMHCTBA U HEJJOCTATKU MPUHIIMIIA TOMCKA, OCHOBAaHHO-
TMKA ¥ HEYETKUX MHO- IO Ha MOHATUAX HEUETKOU JIOTUKU
KECTB 5. Kakue mapameTrpbl ONTUMHM3UPYIOIIETO Ipolecca UCHOJb-
30BaHbl IPY HEYETKON ONTUMHU3ALUNU?
. U3ydyenne npunuuna mo- | 1. O6macTe UCHOIB30BaHUS METOA
ucka B CAOY mno unre- | 2. CpoiicTBa pyHKIIMM Yomma
IrpAIbHON oreHke | 3. YcioBus 23QPEeKTHBHOTO HCIOIB30BaHUS (YHKIIMK Y Ol
peakiuu  onTuMmu3upye- | 4. JIOCTOMHCTBA M HEJOCTATKU UCIOJIB3YEMOI0 METO/1a
MOT0 Tpoliecca Ha TEeCTU- | 5. YcloBHE peBepca Npy UCIOJIb30BaHUU METOA
pyroliee BO3JICHUCTBUE B
dbopme  OpTOTOHATBLHOMN
¢bynkuuu Yoonma

Ilpumepvr mem npakmuueckux paoom no OUCUUnIUHE:

1. Hcnonp3oBaHue MECTOJa HAWMMCHBIIUMX KBaAparoB IIpU OMNPCACICHUUN CTaTU4ECKOM

OKCTPEMAJIBHOI'O BU/J1a XapPaKTCPUCTHUKHU IIPOLICCCA.

2. OCHOBHEBIE INPpUHOUIIBI WM Mar€MaTH4Y€CKasd MOACIIb MCETOHa IIOMCKa JSKCTpEMYyMa

ONTUMHU3UPYEMOTO MTapaMETPa WK IPOU3BOAHON ITOTO MapaMeTpa.

W

Meroa noucka skctpemyma B CAOY ¢ npuHYAUTETbHOU MOIYISAIIACH.

4. Meron noucka ’kctpeMyma B CAOY maroBoro npHUHIMIA IIOUCKA M PEKOMEHAALMH 110
UCIIOJIb30BaHUIO METOAA.
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5. Meron noucka Mo MHTETPAIbHOM OLIEHKE pEeaklUu ONTHMU3MPYEMOIO IIpolecca Ha
TECTHPYIOLIEE BXOJHOE BO3ECHUCTBHE.

o

Cocrasnenue cTpykTypHbIX cxeM CAOY pa3inyHbIX METO/IOB MTOMCKA SIKCTPEMYyMA.

7. MeTOI[ IIOHCKa SKCTpEMYyMa Ha OCHOBEC MCIIOJIb30BaHUA IIPHHIHIIA HEYETKOM JIOTHUKHU.

Hpumep KOHmMPOJIbHbIX meCcmoe npu npoeet)enuu npakmu4eckux 3aHAmMUIL RO
Oucuunﬂuue «Onmmmwauuﬂ ynpaejilenus mexnojlocuiecKumu npovueccamu

MemaiitypeudecKkoco npou3e 00cmea»

OTBETHI HA KOHTPOJIbHBIM

[Ipumep KOHTPOJIBLHOTO TECTa

TECT
1. Bropoi 1. Kakoii mopsaok anmpoKCHMHPYIOIIEro MOJMHOMA Hanbolee
2. Tperuii IIPUEMIIEM JUISL OIIPENIEIICHUS CTATUYECKON XapaKTEPUCTUKU
3. quBeprH 10 SKCIIEPUMEHTAIIbHBIM JaHHBIM y={(X)
4. Ilepsbrit
YN
. . \
&L
X
1. Illarossrit TIPUHIIAT 2. Kakoii #3 METOAOB TMOHUCKa OJKCTpeMyma Haubolee
CAOY 1enecoo0pa3Ho MPUMEHHUTh MPU ONTHUMM3ALUHU YIPABICHUS
2. Tlo 3alIOMUHAHMIO 00bEKTaMH € TEepeJaTOYHbIMM  (YHKUUSAMH, KOTOpbIE
JKCTpEMyMa MapameTpa MIPUBE/IEHBI HUXKE:
3. Ilo 3aIIOMUHAHUIO B
IKCTPEMyMa CKOPOCTH X -0 v
W3MEHEHUs nlapaMeTrpa / FEa—
P P f oSp+1
X - Y
10
" 100p +1
X / ~ 10 Y
| 1000p +1

Tpaektopuss ~ Y(t) mpwm 3. Ha Bxox curaym-penie CAOY 1o 3aOMHHAHUIO SKCTpeMyMa
3aJJaHHOM HayaJIbHOM ONTUMHU3UPYEMOTO TapaMeTpa MOCTYaeT CUTHAIL:
HaPaBICHUH X(t)

olpeneIsaeTcs B
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COOTBETCTBHU
MIPUMEHSIIEMBIM
(Hamo  ;mymars,
BBIOMPATH)

c
METOJ0M
a He

Y(©)

P\

Onpenenutb

X(t) 1

A

7

e

TPACKTOPHIO

t

U3MEHEHHSI  YIPaBJISAIOIIETO
BoznercTBus X(1) mpu 3a1aHHON 30HE HEUYBCTBUTEIBHOCTHU
AYy IpH 3aJJaHHOM HadaibHOM HarmpasieHuH X (1)

t

OOyuaromuiicss Ipu U3y4eHUH AUCUUIUIMHBL «ONTUMHU3aLUs YIIPABICHUS TEXHOJIOTUYECKUMU
IPOLECCAMU METaJNTyprHYeCcKOro IPOU3BOJACTBAa» [OJDKEH BBIIOIHUTh KOHTPOJBbHBIE DPAaOOTHI,
COOTBETCTBYIOIIHE 3TAallaM KypCOBOI'O POEKTUPOBAHUS 11O BHIOPAHHONM UM TeMe (MHAUBUAYAIIBHO).

Ilpumepovt mem KOHMPOIBLHBIX padoOm no uzyuaemou oucyuniune (00UH eapuanm)

1. Tlo skcneprMEeHTalbHBIM JAaHHBIM MOJYYUTh YPAaBHEHUE DKCTPEMalbHOW CTaTUYECKOW Xa-

PAKTEpUCTUKU B BHUJE JIMHUM PETPECCUU B KOOpAUHATAX <<YIpPaBIAIOIIAE BO3ICHCTBUE-
X>>-<<OntuMHu3upyeMblil mapametp - Y>>: ymnpasnenue v = f(x). KonkperHsiii mpumep
peuieHus 3a/1aHusl IPUHATh B COOTBETCTBUM C TEMOM.

C ucnonap30BaHUEM YHCIEHHOTO METOJA DUIIEpa ONPENEIUTh TPACKTOPHIO MIOMCKA MHEPLU-
OHHOT'O 3B€Ha C 3ama3[bIBAHUEM OINTHMHU3MPYEMOIO MapamMeTpa 00bEeKTa yNpaBiICHUs IpH
COOJIFOJICHUH YCIIOBUM, B COOTBETCTBUU C MTPECTABICHHON CXeMOll MeTo/1a IOUCKa!

Y (T) 1 Z1(7) i | Z(‘C)\Z ?
Tosp + 1 ,p+1 g

Tpaekropust y=f(X) 3amaercss MHAMBUAYATBHO (CTaTHUECKAs XapaKTEPUCTHKA) TIO PEe3yilb-
TaTaM BBIMIOJIHCHHS TEPBO KOHTPOJILHOM; 3HAa4YeHUs] T W T, -337al0TCSI WHIUBHIYATbHO
WK 10 JTUTEPATYPHBIM JTAHHBIM.

[To ¢pusnyeckoMy MpeNCTaBICHUIO U OMMCAHHUIO TEXHOJIOTMYECKOTO arperara M MpOUCXo.s-
IIEro B HEM MEPEXOJHOTO MPOIecca COCTABUTh CTPYKTYPHYIO CXEMY KOHTYpa ONTUMH3AINN
YIIPaBJICHUS TEXHOJIOTUYECKHM ITPOIIECCOM, C UCTIOIB30BaHUEM HPUHSTOTO MPEATI0KESHHOTO
merona. [TpuBecTr GyHKIIMOHATBHOE OMUCAHUE KAXKIOTO AJIEMEHTA CTPYKTYPHOH CXEMBI B
BUIe (pOpPMaATM30BAHHOTO MPEACTABICHHS MaTEMAaTHYECKOW MOJIENU TTOMCKOBOTO PEXKHMa B
Bujie Tpaekropun Z(t), Y(t), X(t) u B koopaunartax: <<Y(X), Z(X) - X>>.

Memoouueckue pekomenoayuu no bl00pPy nMemol Kypcoeozo RPOeKma u NOpAOOK 3aujuniol.

Llenbio BBHIMOTHEHUS! KypCOBOTO MPOEKTA MO0 M3y4yaeMOW AMCLUMILIMHE SBJSETCS: MONydyeHUe
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MPAKTUYECKOTO OMBITA U MPUOOPETEHNE HEOOXOAUMOTO OMbITa IO CO3/aHUI0 aBTOMATU3UPOBAHHBIX
CHCTEM AaBTOMAaTMYECKOM ONTUMM3ALUM  YIpaBIEHUs TEXHOJIOTMYECKMMH MPOLECCaMu  C
MCTOJIb30BAaHHUEM COBPEMEHHBIX TEXHHUECKUX CPEJCTB KOHTPOJIS, YIIPaBIECHUS U UH(OPMAIIMOHHBIX
KOMMYHUKAaIUH.

KypcoBoii mpoekT BeInonHseTCs B 8§ cemecTpe.

Hanucanue KypcoBOro npoekra sBisieTCs BaXXHbIM 3BEHOM B BBIPAOOTKE y OOydaromIMXcs
HaBBIKOB K CaMOCTOATENBbHOM HaydHOW paboTe ¢ y4eOHOW JHUTEepaTypoil M CHpaBOYHHUKAMH II0
KOHKPETHOH TeMaTuke, NpUoOPETEeHUHN OMbITa OPOPMIIEHHUS TEKCTOBOTO U rpa)uyeckoro Marepuaa
B COOTBETCTBUM C JEHCTBYIOUIMMHM CTAaHJApTaMU C  MCIIOJB30BAHUEM  COBPEMEHHBIX
MH(POPMALMOHHBIX CPEJICTB.

B xo1e BBINIOJHEHHUS] KYPCOBOTO IIPOEKTA U3y4YarOTCsl TEXHOJIOITMUYECKUE U TEIJIOBBIE PEKUMBI
paboTbl 00BEKTa YyNpaBJIEHUS, COCTaB CPEJICTB KOHTPOJS M pErylupoBaHusi, (QyHKIUH
aBTOMAaTHU3UPOBAaHHOM CHCTEMbl ONTHUMAJBHOIO YIIPABIEHMsI TEXHOJIOTMYECKOro mporecca. Ha
OCHOBAaHHMM HW3YyYEHHOTO MaTepuajla CcocTaBiseTcs (YHKLHMOHAJIbHAs CXeMa aBTOMAaTH3allMy,
pa3pabareiBaeTcsi CTpyKTypHasi cxema JokaiabHOW CAQY, BBEIOMpAIOTCS CpPEICTBA KOHTPOJSI H
perylnupoBaHusi, PAaCCUUTHIBAIOTCS ONTUMAJIbHbIE HACTPOWKM PETYNIATOpa, NPOU3BOJUTCS aHAIIU3
paspaboranroii CAOY. CTyIeHT yUUTCS COCTABIIATH MOSICHUTEIBHYIO 3aIHCKY, CIICU(UKAINIO HA
KOHTPOJIbHO-U3MEpUTENbHBIE ~ NPUOOpPHl M aBTOMArTUKY,  BBIIOJHATH  CTPYKTYpHbIE U
(YHKIMOHAJIBHBIE CXEMbI aBTOMATH3AIMH BEIOPAHHOTO TEXHOJIOTUYECKOTO 00BEKTA.

BeinosnHeHne KypcoBOro npoeKkTa COCTOUT U3 BBIIOJIHEHHUS CIIEAYIOIUX TalOB:
O3HakoMJIeHUE C TEMaMU IIPOEKTOB
Beiiaua 3a1aHus Ha KypcoOBOi IPOEKT
COop sKCIepUMEHTATBHBIX JaHHBIX
CorlacoBaHue U yTBEPXKACHUE TEMbI KYpCOBOI'O IPOEKTA
[Ton6op nuTeparypsl
AHanu3 1 NOAroTOBKa JINTEpaTypHOro o03opa
CocraBieHne MaTeMaTH4eCKON MojieNin 00bEeKTa YIpaBIeHUs
Pa3pabotka cTpykrypHOi cxembl CAOY TeXHOJIOTHYECKOro mapameTpa
AHanu3 nepexonHbIix nporeccos B CAOY
Pa3paboTka pyHKIIMOHATIBHON CXEMbI aBTOMATU3AI[MH TEXHOJIOTMYECKOTO
npouecca u cneunduxanyu KU u A
11.  Odopmiienue KypcoBOro MpoeKTa u cjiada Ha IPOBEPKY.
12. 3ammTa KypcoBOTO IMPOCKTA

KypcoBoii mpoeKT cocTOUT U3 TEKCTOBOM YacTu (mosicHuTeabHou 3amucku) Ha 30-40 cTpanun
u rpaduueckoit yactu — 1 nuct dpopmara Al. I'paduueckast yacTb KypcOBOrO MPOEKTA COAEPIKUT
cXeMy aBToMaruzauuu oObekTa. Crnenmdukanus o0OpPYyZOBaHHMS MOXET pacHojararbCsi HaJ
LITAMIIOM Ha CXeM€ aBTOMaTHU3alliK UK B MPUIOKEHUN OSCHUTEIBHOMN 3aIIUCKU.

KypcoBoil IpOeKT CIyKUT 711 IPUBUTHSI HABBIKOB II0 pacyeTy TUIIOBBIX CUCTEM YIIPABIICHUS.
KypcoBoii npoekt Bkitogaer: 1 yacTh — onucaHue 0ObeKTa, MPOLECCOB MPOTEKAIOIIUX B OOBEKTE,
€r0 XapakTEepUCTHUK, COCTaBllieHMe Maremarndeckod wmopenun OV; 2 uacte — cuHTe3 CAOY,
COCTaBJIEHUE MAaTEeMaTHUYeCKOW MOJIENH KOHTYpa PEryJMpOBaHUs U pacyeT MapaMeTpoB HaCTPOUKHU
ONITUMH3AaTOpa HECKOJIBKUMH CIIOCOOAMHU.

3amuTa KypcoBOTO MPOEKTa MPOBOIUTHCA OTKPHITO, TO €CTh B MPUCYTCTBUU BCel
cryaeH4yeckoil rpynmnbl. CTyneHTy He0OXOAUMO KPAaTKO U YETKO U3JI0KUTh CYTh KYpCOBOTO IPOEKTa
B TeueHne 10-12 munyT. [lo AeMOHCTpalMOHHOMY JIHCTY CO CXEMOM aBTOMAaTH3allld yKa3aTh
JIOKQJIBHBIE CUCTEMBI YIIPABIEHUS, KOHTPOJISI U TEXHUUECKOW 3alllUThl ¥ HA3BaTh JATYMKU OCHOBHBIX
TEXHOJIOTMYECKUX BEJIMYUH.

3amura JA0JKHA IPOAEMOHCTPUPOBATh 3HAHWE OCHOBHBIX BOIPOCOB TEMBI, JINTEPATYypPHBIX
HCTOYHHUKOB, METOJIOB PacyeTa KOTOPbIE CTYJEHT UCIOIb30Ba IPU HAIMCAHUH KYPCOBOTO MPOEKTA.

Bo Bpems 3amuThl CTYIEHTY NHpu cebe HeoOXOAMMO MMETh: HWCHPABICHHYIO M aKKypaTHO
0(hopMIIEHHYIO, CIIUTYIO HNOSCHUTEIbHYIO 3alMCKY; JEMOHCTPALMOHHBIN JIUCT ¢ (YHKIMOHAIBHOM
CXEMOM aBTOMATM3allMM Ha BaTMaHe pa3Mepa Al; 3IEKTpPOHHBIM HOCUTENb (JUCK HAa KOTOPOM
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cobpanbl 13, cxema aBromaru3auuu, MporpaMMa pacyeTa KOHTYpa YIpPaBJICHHS, MPE3CHTALus);
3a4eTKy. MiumrocTpalimoHHble MaTepHralibl Ui 3alUThl MOT'YT ObITh BBITIOJIHEHBI HA KOMIIBIOTEPE AJIS
JEMOHCTpALUU Yepe3 IPOEKTOopP.

Ilo wrtoram mnponenaHHOW pabOTBl M 3alUThl  CTYACHTY BBICTABISETCS OLIEHKA.
«HeynoBneTBOpUTENBbHO» CTAaBUTCS B TOM CIIydae, €CIIM CTYASHT BO BpEMs 3aIIUTHI MPOSBUI
[IOJIHOE HE3HAHUE TeMbl, HE CyMeJl IPAaBUIbHO OTBETUTh Ha 3aJlaHHbIE BONPOCHI 0 3alIMIAEMOMY
KypcOBOMY HpOEKTy. Eciam CTyIeHT Noiyuus HEyIOBIETBOPUTENbHYIO OLIEHKY, Ha3HAYaeTCs
IIOBTOPHAsI 3al[UTA WIK IOPYYaIOT HAIIMCATh HOBBII KYpCOBOM MPOEKT 110 JPYroi TeMe.

3anIeHHbI KypcoBOi MpoeKT ocTaercs Ha kadenpe. Jlydmme mpoeKkTbl MOTYT OBITh
PEKOMEHIOBaHb! JUIs I0KJIa0B Ha HAyYHBIX CTYACHUYECKUX KOH(PEPEHIMSX, K MyOIMKaui TE3UCOB
B CTY/IEHUECKUX COOpPHUKAX

VYenemHas 3amura  KypcoBOIO IIPOEKTa SBISIETCS JOIMYCKOM K CJade JK3aMeHa IIo
mucuuiuiiHe «ONTHMU3aLUs YIPaBICHUS TEXHOJIOTHYECKMMHU MPOIECCAMU METAJUTyprHueCKOro
IIPOU3BOJCTBAY.

Ilpumepvl mem Kypcoevix npoeknoe no oucyuniune <Onmumusayus ynpasieHus
MEXHOI02UYECKUMU NPOUECCaM MEMAILTYPUYECKO20 NPOU3EO0C A

1. ABTOoMaruzauusi ¥ ONTHUMHU3ALMS YIPABICHUS MPOIECCOM H3MEIBUEHUS MaTepPUAIOB C IEIbIO
JOCTIKEHUS] MaKCHMAalbHOM TMPOU3BOAUTENBHOCTH OapaOaHHBIX MEJbHUI], paboTaloumx B
3aMKHYTOM IUKJIC

2. ABromaruzanus U ONTHUMH3AIUS YIPABICHHS] MPOIECCOM CIIEKaHUs arjoMepara ¢ Lelblo
JOCTHKCHHSI MAKCUMAIBbHOM MPOU3BOAUTEILHOCTH MPOIIECCa 32 CUET PAIIHOHAIBHOTO YBIIAXKHEHUS
arioMepalMOHHOMN IIHUXThI

3. ABTOMaTI/ISaIH/ISI n OIITUMHU3AIUA YIpaBJICHUA mnmponeccom CIICKaHUusA IINXTHI Ha
ariOMEpalMOHHBIX MAaIlMHAX, HMMEIOIINX KOJbLEBOW OXJIAJUTENb C UENbI0 JTOCTUKEHUS
MaKCHUMaJIbHOW TPOU3BOIUTEILHOCTH TIpoliecca 3a CUET PAIlMOHAIBHOTO YIPABICHHUS PacXoJ0M
KOKCa B LIUXTY

4. ABTOMaTI/ISaIH/ISI U ONTUMHU3ALUA YHPABJICHUA IMPOLCCCOM 00’KHIa M3BECTHSIKA IJId TIOJTYYCHUA
M3BECTU BO BPALIAIOIIMXCS MeYax € IENbI0 JOCTUKEHUS MUHUMAIBHOTO PacXo/ia TOIJIMBA, 32 CUET
paIlMOHATIBLHOTO YIIPABJICHHS IIPOIIECCOM €0 CKUTaHUs B paboueM MPOCTPAHCTBE

5. ABromaruzamus M ONTUMHU3ALMS YIPABICHHUS MPOLECCOM KOKCOBAHMS C LENbIO JOCTHKEHUS
MaKCHUMaJIbHOW MPOM3BOIUTEILHOCTH TPOIlecca 3a CUET PAIMOHAIBHOTO YIPaBIEHUS MPOIIECCOM
pEeBEPCUPOBAHUS MPOJYKTOB CTOPAHUs, C YUETOM TeMIIepaTyphl B OTXOASIIEM OOpOBe U3 KaXKIOTO
MIPOCTEHKA

6. ABromaruzanuss M ONTUMHU3ALMS  YOPABJICHUS MPOLECCOM  BBIAEIEHUS MpPeNelbHbIX
YIJIEBOJIOPO/IOB M3 TIPSIMOTO KOKCOBOTO Ta3a C IETbI0 BBIICICHUS MaKCUMaJIbHOTO KOJIMYECTBA
OCH30J1a 3a CYET PAIMOHAIBHOTO YIPABICHHS TEMIEPAaTypHBIM PEKHUMOM IMpoIecca BbIICTICHUS
OeH3ona

7. ABromaruzainuss M ONTHUMM3alMs  YIOPABICHUS TMPOLIECCOM CHKHUIaHus TOIUIMBA B
BO3/TyXOHArpeBaTeie JOMEHHOH M€Yt C IeNIbI0 00eCTIeueHr s MAKCUMAThHOM CTETICHN aKKyMYJISIIHH
TEerJia HaCaJ KoM 3a CUET PALIMOHAJIBHOTO YIPABIEHUS PAacX0/IOM BO3/1yXa B pEKMME Harpena

8. ABTOMaru3anys ¥ ONTHUMU3aLKs YIIPABICHUS MIPOLIECCOM HArpeBa IyThsl B BO3yXOHAr pEBATENSAX
PEreHepaTUBHOIO TUMA C LIEJbI0 JOCTUKEHUS MAaKCUMAJIbHOW aKKyMYJSILIMM TEIjla HacaJkou 3a
CUeT paIMOHAIBHOU MPOJOKUTEIFHOCTH HarpeBa

9. ABroMaruzanus U ONTUMHU3AIUS YIPABJICHHS MPOLIECCOM BBHIMIABKM YyT'yHA B JOMEHHOW Meuu
P PalMOHAJIBHOM YIIPABICHUU IOJA4€d MPUPOAHOTO Ta3a € LEJbI0 MUHHMH3ALUN YIAEIBHOTO
KOJINYECTBA KOKCA HA TOHHY Yyr'yHa

10. ABTOMaTu3anusi U ONTUMU3AIUS YIIPABICHUS MPOLECCOM BBIIUIABKM YYT'yHa B JOMEHHOHW MEYn
npu panuoOHAJILHOM YIIPAaBJICHHUU COOTHOIICHHUCM VYIACIBbHBIX KOJIMYCCTB IMPUPOAHOTIO Trasza K
YAEIbHOMY KOJMYECTBY KHUCIOpOAa C LIETbI0 JOCTHKEHHUS MaKCUMAallbHOM MPOU3BOAMTEIHLHOCTH
euun
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11. ABromMaru3anusi ¥ ONTUMH3ALUS YIPABICHUS IPOLIECCOM BBIIIABKM CTaJIM B KUCIOPOAHOM
KOHBEpPTEpPE C BEpXHEH MPONYBKOM MpH palMOHAIBHOM YIPABICHUM 3SHEPronoTpediIeHueM
JIBWKEHUSI JIbIMOCOCA C LIE€JIBI0 CHIJKEHMS YAEIbHOIO pacxofa 3JIEKTPOSHEPruu, 3a CYeT
UCIOJIb30BaHMs THIPABINYECKOH MYy (ThI

12. ABroMaTruzanusi U ONTUMHU3ALUS YIPABIEHUS IPOLIECCOM BBIIUIABKU CTAJIM B KUCIOPOIHOM
KOHBEPTEPE C BEPXHEU IIPOAYBKOM IPU PAllMOHAIBHOM YIPABJICHUN MHTEHCUBHOCTBIO IIPOAYBKH C
LEeNbl0  INPEIOTBPALLEHUS  BBIOPOCOB  METAJUIO-IIJIAKOBOM  SMYIbCMM U TOBBIIIEHUSA
IIPOU3BOAMUTEIBLHOCTH IIpoLecca

13. ABromMaruszanusi ¥ ONTHMHU3ALMSA YOPABIEHUS IPOLECCOM BBIIABKU CTajdd B JyroBOM
CTAJICIJIABWIBHOM II€4YM IIEPEMEHHOIO TOKa IPH PAUMOHAIBHOM YIPABICHUU JIIEKTPUUYECKUM
PEXHUMOM C LEIbI0 JOCTUKEHHSI MAKCUMaJIbHOW IPOM3BOAUTEIBHOCTH IIpOLIECCa

14. ABromaruzamusi ¥ ONTUMM3ALUs yHOpaBieHUs mporeccoM BeiiaBku crtaiu B JCII mpu
palMOHAJIbHOM YIIPABICHUU JJIEKTPUUYECKUM pEXHMOM C LEIbI0 MUHUMH3ALUU  YIEIbHOIO
KOJIMYECTBA NIEKTPOIHEPTUH HA TOHHY CTaIu

15. ABromaruzanusi ¥ ONTUMHU3aLUs ylpaBieHus nporeccoM BbimiaBku cranu B JICII npu
palMOHAIbHOM YIPAaBJICHUHU TEMIIEPAaTYyPHBIM PEKUMOM B TEXHOJIOIMYECKOM IIEPHOJE IUIABKU 3a
CUET UCIOJIb30BAHMSI HEIIPEPHIBHOIO 3aMepa TeMIIepaTyphl )KUAKON CTalIn

16. ABTOMaru3anys 1 ONTUMU3ALUs YIIPABICHUS IPOLIECCOM JIOBOJKH CTajM B arperare KOBILI-IIEYb
IIpU PallMOHAJILHOM YIPABICHUH 3JIEKTPUUECKUM PEXKHUMOM C LIEJIbI0 JTOCTHXKEHUSI MAaKCUMaJIbHON
IIPOU3BOAMUTEIBLHOCTH IIpoLecca

17. ABromaTru3anusi 1 ONTUMU3ALINS YIIPABICHUS TEMIIEPATYPHBIM PEKUMOM IIPHU JOBOJIKE CTAJIA B
AKII npu panMoHaJIbHOM  YIPaBIEHUHM DJICKTPUUECKMM PEXKUMOM C  HCIOJIb30BaHHEM
HEIPEPBIBHOIO cr1oco0a U3MEpEeHUs TEMIIEpaTypbl MeTaslla /sl MOBBIIIEHUS POU3BOIUTEIbHOCTI
mporuecca

18. ABTOMaru3anusi 1 ONTUMH3ALMS YIPaBIECHUS MIPOLECCOM LUPKYISIMOHHOTO BaKyyMHPOBAHUS
CTaJIA NIPU PALMOHAJIBHOM YIPABIEHUHU PACXOIOM aproHa /sl NOBBILICHHUS] MAKCUMAJIBHOM MacChl
MeTajjla B UPKYISALHOHHOM KOHTYpE C IIeJIbI0 00ecreueHusl MaKCUMaIbHOW MPOU3BOIUTENBHOCTH
mporecca

19. ABTOomMaru3anusi 1 ONTUMM3AIMS YIPABIECHUS IPOLECCOM BaKyyMHUPOBAHMSI CTAJIM Ha YCTaHOBKE
LHUPKYIALIMOHHOTO THUMNA IIyTEM palMOHAJIbHOIO YIPABJIECHHUS PACXOAOM aproHa € LENbI0
JOCTHKEHHUS] MaKCHUMAaJIbHOTO pPacxojla AKCTPArMpOBaHHBIX W3 MeTajula ra3oB Jil JTOCTHKEHUS
MaKCUMaJIbHOM IIPOM3BOINUTENBHOCTHU IIpOLECCa

20. ABToMaru3anus 1 ONTUMH3ALUS YIIPaBJIEHUS IPOLIECCOM BaKyyMUPOBAHUS CTaJIM HAa YCTAaHOBKE
LUPKYIAIMOHHOrO THna B pexume «BKP» npu panuoHansHOM ynpaBlIEHHH pacXOOM aproHa JJs
o0OecrieueHUss MaKCUMaJIbHOTO JIaBJ€HHs B pabodyeM MpOCTPAaHCTBE BAaKyyM KaMepbl IpU
MaKCUMaJIbHOM IIPOM3BOINUTENBHOCTHU IIpOLECCa

21. ABTomaruzanus ¥ ONTUMHU3ALUS YIIPABICHUS MPOLIECCOM LHUPKYISIUOHHOIO BaKyyMHPOBaHUS
CTal TPU pPALUOHAIBHOM YIPABIEHUH PACXOAOM TPAHCIOPTHPYIOLIEro ra3a (aprosa) Juis
MoJJAepXKaHUsI MUHHMAaJIbHOM Macchl MeTaljla B CTaJepa3IMBOYHOM KOBIIE U MaKCHMAaJlbHON
IIPOU3BOAUTEIBLHOCTH IIpOLECCa

22. ABTOMaTHu3anMs ¥ ONTUMHU3ALMS YIPABICHHS IPOLIECCOM HArpeBa MeTajljia Mpy palioOHaIbHOM
yIpaBIe€HUH pPACXOJOM BO3/AyXa Uil JIOCTHXKEHHMS MAaKCUMaJIbHOM TeMIlepaTypbl pabodero
MPOCTPAHCTBA U MUHUMU3ALIMH 3aTpaT TOIUIMBA HA HarpeB

23. ABroMaTu3anus U ONTHUMM3ALMS YIIPABICHUS IPOLECCOM HArpeBa MeTajlja IpH paliOHAIBHOM
YIOPaBICHUN Ta30MHAMUYECKUM PpEXHUMOM pabodyero MpOCTPAaHCTBA C LEJNbI0 MHHHUMHU3ALMU
TEIUIOBBIX TOTEPh C TMOJACOCAMH XOJIOMHOTO aTMOC(EPHOrO BO3AyXa M BBIOMBAHHUN TOPSYUX
MIPOAYKTOB CTOPaHUs

24. ABromaruzanys M ONTHUMM3ALMs YIpaBJIeHUs IpolieccoM pas3iuBku cranu Ha MHJI3 npu
palMOHAJIBPHOM YIPABJICHUU IOAAYEH BOABI B CEKIUHM 30HBI BTOPHUYHOIO OXJIAKICHHS C LEIBIO
MUHUMU3ALNN TEMIEPATYPHBIX HAIIPSHDKEHUH B OTIIMBAEMOM 3aTrOTOBKE

25. ABTOomarn3anys U ONTHUMH3ALMS YIPABICHUS IIPOLECCOM HarpeBa MeTajljia B Ie4ax IIpOXOJAHOTO
TANIA TPU  PALUOHAIBHOM  YOPABIEHUM  pPACHpPEIEICHHEM  IOJayd  MaKCHUMaJbHOU
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MIPOU3BOAUTENILHOCTH Tpoliecca

26. ABromaru3anus 1 ONTUMU3ALMS YIIPABICHUS IPOLIECCOM HarpeBa MeTajula B [Iedax MpOXOIHOIO
TUMA TPU PAMOHAIBHOM YIIPABICHUU paCIpele/ieHHeM TOIUIMBA IO JUIMHE M€Y C IEJIbI0
MHUHHMMH3aLHN YAEIbHOTO KOJIMYECTBA TOIJIMBA HA HATPEB TOHHBI METAJLIA

27. ABromaruzauus W ONTHUMH3aLUs YIOpaBlIEHUs oxJaxaeHueM wmetaina B 3BO ¢ uwensto
JIOCTHKEHHSI PABHOMEPHOI'O OXJIaXKIeHHs 3arotoBku B MHJI3.

28. ABroMarmueckas CHUCTeMa NPOTHO3HPOBAHHMS W KOPPEKIMHM OOIIETO HarpeBa KaxIon
[10/1aBa€MOM 3arOTOBKHU JIJISL pacyeTa ONTUMAIbHON TEMIIEpaTypHOU TPAEKTOPUHU B HAIPEBATEIbHBIX
nevax crana 2500 ITAO «MMKy.

29. ABroMaruueckas CHCTeMa MPOTHO3HPOBAHHMS W KOPpPEKLIMH OOIIero HarpeBa Kaxaoi
M0/IaBaéMOW 3aroTOBKM JJIsi pacdyeTa TPACKTOPUM TapaHTUPOBAHHOTO HArpeBa 3TOM 3aroTOBKU B
meronnueckux neuyax crada 2000 [TAO «MMK».

30. ABromaruyeckas CHCTeMa ONTHUMHU3AIMH PETYIHUPOBAHUS TEMIIEPaTyphl OT)KUTAEMOTO METala
C Y4YeTOM JIMHAMHMKH KOJIMIAKOBOM M CTEHJOBOM TEpMOINap B I€yaxX KOJMNAKOBOIO THUIIA
nucronpokarHoro mnexa JIII-5 OAO «MMK».

31. ABTOMAaTHU3UpOBAaHHAs CUCTEMa ONTHUMAJBHOTO YIPABICHUS BKIIIOYCHHEM TOPENIOK C LEJbI0
MOJTyYEHUST CTAOMIIM3AIMKA TeMITepaTyphl TIOJIOCH Ha BBIXOJIE M3 y4acTKa HarpeBa M 0OCCIICUCHUS
COXPaHHOCTH PaJUAIMOHHBIX TPYO B 30HaxX Harpesa OamenHoi neun AHI'L] nexa nmokpeituii ITAO
«MMKH».

32. ABTOMATHW3UpPOBAHHAS CUCTEMA ONTHUMAIBHOW KOPPEKIMHU TEIUIOBOIO PeXHMa MaporeHeparopa
[IPY U3MCHEHUH KOJIMYECTBA BBIPA0aThIBAEMOMN AIICKTPOIHEPTHH.

33. ABromaru3anusi 1 ONTUMU3ALMS YIIPABICHUS TEIJIOBBIM PEXUMOM PACIBUIUTEIBHOTO CyLIUIA C
LIEJIBIO MPUTOTOBJICHUSI 3aJAHHOTO KOJIMUECTBA IPaHYIMPOBAHHBIX MIJTAKOOOPA3YIOIIUX CMECEH.

34. ABToMaru3zanus W ONTHMH3AIMS TEIUIOBOTO PEXHUMa IMEYeH ISl CYIIKM M OTXKUTa W3ACINN

orHeynopHoro mnpousBoAcTBa I[TAO «MMK» ¢ uenbio AocTHXKEeHHS TpeOyeMoro KadecTBa

OTHEYNOPHBIX U3IETUH.
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7 OHeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu

a) [linanupyempble pe3yJbTarbl 00yUeHHs U OlleHOYHbIE CPEICTBA JIJIsl NPOBEACHUS MPOMEKYTOYHOM aTTeCTAllUuu:

CTpyKTypHBIi
AJIEMEHT
KOMITETEHIIUU

[TnanupyemMsie pe3yabTaThl 00ydeHUs

OneHouHble CpeacTBa

TOTOBHOCTBIO YUACTBOBATb B COCTABJICHHH aHAJIUTUYCCKUX 0630p0B 1 HAYYHO-TCXHHYCCKUX OTUCTOB I10 PE3YyJIbTaTaM BBITTOJTHEHHOM pa6OTBI, B

IIOJITOTOBKE MYOJIMKALIMK IO pe3ynbTaTaM MCCIeI0BaHuM U pa

3paborok (ITK-3)

3Harb — OCHOBHbIE TpeOOBaHUA K 0(OPMIICHUIO 1. Bunel Hay4YHbIX MyOIUKALM.
pe3yabTaTOB IPOBEIECHHOIO HCCIENO- 2. Drarbl MOATOTOBKH HAYYHO-UCCIIEIOBATEIIBCKOTO OTYETA.
BaHUSl U COCTABJIEHHS OTYETHOM JIOKY- 3. CrpyKTypa Hay4yHO-HCCIIEI0BATENBCKOIO OTUETA.
MEHTAIUH; 4. Kynbrypa W HEoOXomamMas OOBEKTHBHOCTH M IEI€CO00pPa3HOCTh IIUTHPOBAHUS
UCIIOJIB3YEMBIX JIUTEPATYPHBIX MCTOYHUKOB, MCIONB3YEMBIX B IMPOILECCE HCCIIE-
JIOBaHUM.
5. IlpaBwmiia UTUPOBAHUS HCTIONB3YEMBIX HICTOYHUKOB HH(MOPMAIIHH.
YmMeThb — COCTaBIJIATH OTYETHl IO MPOBEACHHBIM 1 C
HCCIENOBAHHTM WM  JaGOPATODHOR . CocraBHUTh aHHOTALIMIO KypCOBOTO ITPOEKTA.
pabore; 2. CoCTaBHTH CIIHCOK KITFOYEBBIX CIIOB. §
3. OdopMuTh pe3ynbTaThl HCCIIEAOBAaHUN MO TPEOOBAHUAM U CTaHIApTaM.
~ Kparko, O00OCHOB2HHO IpEJICTABIATH 4. CocTaBUTh CHUCOK LIUTUPYEMBIX MEYATHBIX U APYTUX MH(GOPMAIIMOHHBIX UCTOY-
OCHOBHBIE DPE3YJIbTaThbl, MOJTYYCHHBIE B HIKOB.
ﬁ ;?_’HLTaTe MPOBC/ICHHOTO  MCCIE10Ba- 5. IIpoBeputsb conepkaHre KypcoBOro MPOEKTa HAa aHTHUILIaruar.
;
Branets — CIIOCOOHOCTBIO JOCTOBEPHOTO M 000C-

HOBAaHHOTO (OPMHUPOBAHUS TNPHOPH-
TETHBIX  3aJad [0  ONTUMHU3ALMU
yIpaBlIeHUs] KOHKPETHBIM TEXHOJIOTH-
YECKUM IIPOLECCOM;

HaBbIKAMU KPUTHYECKOTO aHajiIM3a pe-
3yJAbTaTOB IPOBEIEHHOIO HCCIEN0BA-
HUS;

b

O(I)OPMHCHI/IC TEKCTOBOH U rpa(bnqecxoﬁ YaCTH KYPCOBOI'O IPOCKTAa B COOTBETCTBUU C
Tpe60BaHI/I$[MI/I CTaHAAPTOB U MPUHATBIX MCTOAUYCCKUX YKaBaHHﬁ.

CIIOCOOHOCTBIO OCYHICCTBJIATH C60p H aHaJIn3 UCXOAHBIX NAHHBIX IJId pacucTa U MPOCKTUPOBAHUA CUCTEM U CPCACTB aBTOMATU3AallWU U YIIPABJICHUA

(TIK-5)




CTpyKTypHBIi
AJIEMEHT
KOMITETEHIIUU

[TnanupyemMsbie pe3yabTaThl 00ydeHUs

OneHouHble cpeacTBa

3Hars

METOZbl CTAaTUCTUYECKOTO aHaln3a JKC-
NEePUMEHTAJIbHBIX JAaHHBIX (00s3areinb-
HO METOJ] HAUMEHBIIUX KBAJPaToB) MPHU
OHO- M MHOTO(AKTOPHOM 3KCIIEPH-
MEHTE;

npaBuiia opOpPMIICHUS U OPraHu3alun
cOopa U aHaNKM3a MOJYYCHHBIX TAHHBIX
MIPU aKTUBHOM U TTACCUBHOM JKCIIEPH-
MEHTaXx;

1. Meroapl CTaTUCTHYECKOTO aHAIU3a SKCIIEPUMEHTAJIbHBIX JaHHBIX (00s3aTeabHO
METOJl HANMEHBIIINX KBAJIPATOB) MPH OHO- U MHOTO(AKTOPHOM 3KCIIEPUMEHTE.

2. IlpaBuia odopmieHuss U opraHu3anuy cOopa U aHaIKM3a MOJYYEHHBIX JTAHHBIX
IIPU aKTUBHOM M [TACCUBHOM JKCIIEPUMEHTAX.

VYmMmeTh

KBAJTM(HUIUPOBAHHO M JOCTYITHO-
00OCHOBAaHHO W3JIaraTh IOJy4YCHHbBIC
pe3ynbTaTel MPOAETAHHON HCCIenoBa-
TEJILCKOW WJIN JIAOOPATOPHOI paboThI;
UCTIONB30BaTh MH(OPMAIMOHHBIE pe-
Cypchl B 00JIACTU ONTUMH3AIMOHHOTO
yIpaBJIEHUs] TEXHOJOTMYECKUMH MpO-
[[eCCaMi TIPOMBIIIEHHOTO TIPOHM3BO/-
CTB;

[IpoBecTr WH(POPMAIIMOHHBIA TOMCK HAyYHBIX HCTOYHUKOB 110 3aJaHHOH Teme
KypCOBOTO ITPOEKTa WU MIPOBOJUMON HAyYHOH paboThI.

Bnanets

HaBBIKAMHU aHAJINM3a TOJYYECHHBIX TaH-
HBIX C LIEJIbIO ONpENETIeHUsI BOZMOXKHO-
CTH  3(PQPEKTUBHOTO  HKCTPEMalbHO-
ONITUMHU3UPYIOIIETO YIIPABICHUS;
yMEHUEM  TNpHUHATHA  3(PPEKTUBHBIX
TEXHUYECKUX PEHICHHH MO0 COBEpPIICH-
CTBOBAaHHMIO aBTOMAaTWYECKHX CHCTEM
ONITUMAIILHOTO YIPABJICHHUS;
CIOCOOHOCTBIO M HAaCTOMYMBOCTBIO B
OPUHATHM TEXHUUYECKUX PEUICHUH 110
ONITUMU3AIMH YIPABICHHUS TEXHOJIOTH-
4eCKHMHU IPOIIeCCaMU;

1. TlombGop HEOOXOAMMBIX MaTEPHUAIIOB, COCTABIIEHNE MPUMEPHOTO TJIaHa KyPCOBOTO
IIPOEKTA.

2. Ananu3 nHGOPMALMOHHOW JTIUTEpaTyphl, MOATOTOBKOW aHATUTHYECKUX 0030pOB
110 3 PEKTUBHOMY PEIIEHUIO MTOCTaBIEHHON 3a7a4l KypCOBOTO MIPOEKTA.
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CTpyKTypHBIi

BJIEMEHT [Tnanupyembie pe3ynbpTaThl 00ydeHUs O1neHouUHbIE CpEICTBA
KOMITIETCHIIUU
CHOCOOHOCTHIO MPOU3BOAUTH PACcYEThl M MPOEKTUPOBAHHME OTHCIBbHBIX OJIOKOB M YCTPOICTB CHCTEM aBTOMATH3allMd M YIpaBiIeHHs U BHIOMPATh

CTaHJapTHHIE CPEJICTBA aBTOMATUKH, U3MEPUTEIHHOM U BBIYUCIUTEIILHOW TEXHUKU JUIsl MPOEKTUPOBAHUS CHCTEM aBTOMATHU3AIllMU U YIPABICHUS B
COOTBETCTBHH C TexHUueCKuM 3ananuem (ITK-6)

3Hare

CTPYKTYpPY ¥ B3aUMOCBSI3b aBTOMaTHU3U-
POBAaHHOTI'O POU3BO/ICTBA,
ocobennoctu noctpoenuss ACY TII u
ACVII coBpeMEHHOIO MpPOU3BOJICTBEH-
HOTO Ipoliecca B METaJLTypriH;
OCOOCHHOCTH TEXHOJOTUU M YCIIOBUS
ONTUMM3ALMH TIPOLIECCOB MOJATOTOBKU
[IMXTOBBIX MaT€pPUAIOB;

OCOOEHHOCTH OITUMAJIBHOIO aBTOMa-
TUYECKOTO YIpPAaBJIECHUS arjioMepanu-
OHHOT'O IIPOU3BOJICTBA;

OCOOEHHOCTH aBTOMAaTHYECKOTO YIpPaB-
JICHUS] TEXHOJOTMYECKUM MPOLECCOM
IIPOM3BOACTBA  METAJUIM3UPOBAHHBIX
OKAaTHIIIICH;

0COOEHHOCTH aBTOMAaTHYeCKOro YIpaB-
JIeHUs IIpolLieccoM oboralieHus yrieu u
MOJTOTOBKU MHOTOKOMITOHEHTHOM
YTOJBbHOMN IIUXTHI;

WHAVBUAYaJIbHbIE YCJIOBUS aBTOMAaTH-
3alliM Tpoliecca CIEKaHHs KOKCYIO-
IIMXCS YIIEW B KOKCOBBIX Ile4ax ,
000 KEHHBIX B OaTapeu;
AaBTOMAaTUYECKOE YIPABIEHHUE IIpOLEC-
COM OINTHUMU3ALMN BBIJEIECHUS BBICO-
KOMOJIEKYJISIPHBIX yIJIEBOJIOB u3
KOKCOBOTO Ia3a;

Bonpocuwi ona nodzomoseku K 3auemy ¢ oyeHKoi:

1.

2.

o

o

10.

11.
12.

13.

14.
15.

16.

Heo6xonuMmele yciaoBus i oOecrieueHusl ONTUMU3ALNN YIIPABICHHUs TEXHOJIO-
TUYECKUM ITPOLIECCOM.

[Touemy skcTpemanbHasi cTaTHYeCcKas XapaKTEPUCTHKA JIOJKHA ObITb YHMMO-
aJabHONI?

OKCIIEpUMEHTAIBHOE  ONPEJEIICHUE CTaTHYECKOM XapaKTEpUCTUKU METOJOM
HaUMEHbBIINX KBAJPaToB (CyThb METO/1A)

Merton Diinepa npu pemeHuH JudQepeHnnanbHbIX ypaBHEHUH

JlMHaMHKa CHCTEM JKCTPEMAJIBHOIO DPETYIMPOBAHMS, BIMSHHE HA ITOMCKOBBIN
npouecc

Yem otninyaerca CAY ot cucrembl COP?

Meroa moucka 3KCTpeMyMa I10 3allOMHUHAHUIO DKCTpEMyMa ONTHUMHU3UPYEMOTO
rapamerpa

Meton noucka 3KCTpeMyMa € NPUHYIUTEIBHON Monyisauued. Pexomennanuuy,
JIOCTOMHCTBA U HETOCTAaTKH

JuckpetHsle (uncnoBsle) COP: pekoMeHaaluu 10 UCHOIb30BAHUIO, IOCTOMHCT-
Ba U HEJIOCTATKU

Cuctemsl ’kcTpemanbHoro perynupoBanus (COP) ¢ uHTerpaabHON OILEHKOH OT-
KJIMKa Ipoliecca Ha MPOOHOE TECTUPYEMOE BXOJIHOE BO3/IEHCTBUE

Yem obecnieunBaercs 3amura COP oT BBICOKOYACTOTHBIX MOMEX

Yem obecrieunBaeTcsl 3aluTa OT JOXKHBIX cpabaTeiBanuii COP mpu aelictBum
HU3KOTEXHOJOTUYECKUX BO3MYILIEHUI?

3adeM HyXHa BbLIepkKa curHym-pene-bCP B COP ¢ 3armomMuHaHneM sKCTpeMy-
Mma?

3aueM HEeOOXOAMM NMPUHIUIHANIBHBIN ToBepouYHbIi peBepc B COP?

Yro Takoe «Bpems BBIIEPKKHA CUTHYM-PEJe» B TapaMeTpax HaCTPOMKH ONTUMHU-
3aropa’?

Uro takoe «Bpemsi komMmyTaTopa NOBEPOYHBIX PEBEPCOB» B IapaMeTpax Ha-
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CTpyKTypHBIi
AJIEMEHT
KOMITETEHIIUU

[TnanupyemMsbie pe3yabTaThl 00ydeHUs

OneHouHble cpeacTBa

TEXHOJIOTMYECKHE OCOOEHHOCTH, aBTO-
MaTH3alMs W ONTUMM3alUs Ipolecca
BBITJIABKH YyT'yHA B JJOMEHHBIX T1€YaX;
ONTUMHU3HPOBAHHOE YIIPABIECHUE TeEIl-
JOBBIM PEKHMMOM BO3JlyXOHarpeBare-
JIeHl TOMCHHOM IICYH;

WHAUBUAYaAlIbHbBIE OCOOCHHOCTH BBI-
IJIaBKU CTald B JIByXBaHHBIX I€4ax C
MPOIYBKOW KHCIIOPOIOM;

O0COOCHHOCTH aBTOMAaTUYECKOTO YIpPaB-
JIEHUsl MPOLIECCOM BBIIJIABKU CTald B
KHUCJIOPOJHO KOHBEPTOPHBIX II€XaX C
BEPXHEU MPOAYBKOI;

TUTIBl MAaTEMaTHYECKUX MOJENIeH Cuc-
TEM ONTHMH3AIMU W aBTOMAaTH3AIUU
YIOPABICHUS] TEXHOJIOTMUYECKUMHU IIPO-
[eccaMu METaJTypruyecKkoro IMpous-
BOJICTBA;

0COOCGHHOCTH YCIIOBUW aBTOMaTH4e-
CKOMl ONTUMHU3AIMU YIpaBICHUS J10-
BOJIKOM CTaJM arjuoMeparax Iiedyb-
KOBIIIb;

TEXHOJIOTUYECKUE W HMHANBUIYaJIbHbIE
YCJIOBHSI ONTUMHU3AIMN aBTOMATU3AIUN
mpoliecca BaKyyMHpPOBaHUSI CTalld B
YCTAHOBKAX ITUPKYJISIPHOTO THUIIA;
TEXHOJIOTHYECKOe OCOOEHHOCTH aBTO-
MaTU3UPOBAHHON ONTHUMH3ALUU YIPAB-
JICHUs BBITUTABKOW CTaldW B JIYTOBBIX
CTaJICIUIaBUIIBHBIX MeYax MEePEMEHHOTO
TOKA;

CTPOMKH oNTUMHU3aTOpa?

17. C kaxoii nenpto B COP HenpepbpIBHOIO JIEHCTBUS HCIOJIB3YETCSl OCTAHOBKA MC-
HOJTHUTEIBHOTO MEXaHN3MA, (POPMHUPYIOLIETO yIpaBistollee Bo3aeicTBue?

18. Yro takoe noteps Ha moucke B COP ¥ MpUUYUHBI MOSBICHUS 3TOTO IMOKA3aTes?

19. 3aueM HykeH TpUrTep-peBepca B CTpyKTypHoit cxeme COP?

20. YcnoBue (OpMHUpPOBaHHS 3alIOMHHAIONIETO YCTPOWCTBA, CIOCOOHOTO 3aroMu-
HaTh TOJIBKO YBEJIMYEHHUE ONTHUMM3HPYEMOro Mapamerpa M PEeKOMEHJAlMU IO
IPUMEHEHUIO.

21. YcnoBue nporpaMMHON peaiu3aliy 3allOMUHAIOIIEr0 YCTPOHCTBA, CIIOCOOHOTO
3allOMUHAaTh TOJbKO YMEHBILIECHUE ONTUMHU3UPYEMOT0o IapaMerpa U peKoMeHa-
LIUH 110 IPUMEHEHHUIO.

22. YT0 TaKoe UCKYCCTBEHHBIC HEHPOHHBIE CETH?

23. 13 KakuX OCHOBHBIX 3JIEMEHTOB COCTOUT HEHPOHHAsI CeTh?

24. CtpoeHue HelipoHa (JIEMEHTHI POTPAMMHON pear3aIium).

25.3auyeM (yHKIMS aKTUBALlMM U OCHOBHbIE TPeOOBaHUS MO BBIOOPY 3TOH (PyHK-
11050704

26. Ilouemy HelipoceTeBas MOJETb ONTHMH3HPYEMOTO IMPOIECca HA3BIBACTCS a/1arl-
TUBHOM 2KCIIEPUMEHTAIBHO CTATUYECKOU MOJIEIIBIO?

27.B 4eM CyTh MpEICTaBICHUS ONTUMH3HPYEMOTO TEXHOJIIOTHIECKOTO MpoIiecca Kak
«YEPHOTO SLIUKa»?

28. B ueM CyTh MpeICTaBICHHUS ONITUMH3HPYEMOTO TEXHOJIOTHIECKOTO MpoIiecca Kak
«0enoro sAmKan?

29.B 4eM CXOJCTBO M pa3iHyMs MPEACTABICHUS YelIOBEKa M UCKYCCTBEHHON HEH-
POHHOM CETH O TEXHOJIOTMYECKOM IIporecce?

30. B uem cyth aganramun MHC k peanbHBIM TEXHOJOTHYECKUM YCIOBHUSIM?

31. Kakue meroel 00yuenust MTHC Bam u3BecTHbI?

32. Yo Takoe mpeICTaBISIET METO,T 0OPaTHOTO PACIIPOCTPAHCHHSI OMITHOKH?

33. B uem cyTh npuHuuna Makcumyma [lonTtpsruna?

34.YT0 Takoe CONpsDKEHHBIE NMEepeMEHHbIE MPH UCIIOJIb30BAaHUH TPUHITUITA MaKCH-
Myma?

35. OCHOBHBIEC TPUHIMITBI HEYETKOW JIOTMKH M HEYETKHX MHOXXECTB B TEOPHHU
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CTpyKTypHBIi
AJIEMEHT
KOMITETEHIIUU

[TnanupyemMsbie pe3yabTaThl 00ydeHUs

OneHouHble cpeacTBa

TEXHOJIOTHYECKHE OCOOEHHOCTH aBTO-
MaTU4eCcKOro YIpPaBICHUS PAa3IUBKON
cranu Ha MHJI3 paguanbHoro tumna;
TEXHOJIOTHYECKUE YCIOBUS aBTOMATH-
3allMM U ONTHUMU3ALUM YIIPABICHUS Ha-
IPEBOM MeETajula B I€4ax KaMEpHOTro
TUIIA,;

TEXHOJIOTHUECKUE  WHAWBUIYyaJIbHBIC
YCIIOBHS ONTHUMH3AIMKA aBTOMAaTHye-
CKOT'O YIpaBJECHUs HarpeBOM MeTajia B
neyax MpoXOIHOTO THIIA;
TEXHOJIOTHUECKUE YCJIOBUS ONTUMU3a-
UM M aBTOMAaTH3aLMIO Ipolecca OX-
TaKICHUS rOpsIYEIMCTOBOTO
HIMPOKOIIOJIOCOTO MPOKaTa Nepes] cMas3-
KON B PYJIOHBI WJIH IIOPE3KOM Ha Mep-
HbI€ JIJTUHBI;

YIPABJICHHUS.

36. YTo Takoe JMHIBUCTUYECKHE TEPEMEHHBIC M Ha3HAu€HHE MX MPHU HCIOIb30Ba-
HUU HEYETKOH JIOTUKU?

37. Ha3znauenue GyHKUMN TPUHAICKHOCTH IIPH HEYETKOM YIIPaBJICHUH.

38. OcHOBHBIC ITPEUMYIIIECTBA HEUETKOTO yIpaBieHus nepea TunossiM CAY.

39. PexoMeHaanuu 1O YCIOBUSM MPUMEHEHUS] HEYETKOTO YIIPABJICHUS.

40. CKoNBbKO CyIIeCTBYeT KpUTepueB (LeleBbIX (DYHKIUN ONTHUMM3AIMH YIIpaBiie-
Hus)?

41. Kak ¢dopmupyercss KpUTepHuii MaKCUMAalbHOTO OBICTPOACWUCTBUS U PEKOMEH/a-
IIUH II0 €r0 UCIOIb30BAHUIO?

42. MOXXHO JU MO XOJy TEXHOJIOTMYECKOTO ONTHUMH3HUPYEMOro Mpollecca MEHATh
1eJIeBYI0 QYHKIINIO?

43. [loueMy mpHy ONTUMU3AINH WHEPLUUOHHBIX MPOIECCOB C 3ala3/ibIBaHUEM HE00-
XOJIUMO UCIIOJIb30BaTh AUCKpeTHbIe COP?

44.Yem oTnMYaeTCsl CUCTEMA ONTHUMAIBHOIO YIPABICHHUS OT CHCTEMbI 3KCTpeMaib-
HOT'O PETYJIMPOBAHUS?

45. YMeTh KauecTBEHHO M300pa3uth padboty COP ¢ 3armomMuHaHueM INpHU Hojade Ha
BXOJ BEJIMUMHBI ONITUMHU3UPYEMOTO MTapaMeTpa MPOU3BOIBHON (POPMBI.

46. [Touemy u Tipu COOJTFOICHUN KaKUX YCJIIOBUU MepeIaToOuHyi0 (DYHKITUIO 3BEHA 3a-
Na3bIBAHUSI MOKHO 3aMEHUTh MHEPLIMOHHBIM 3BEHOM?

47.3aueM cneayeT YYMTHIBATh 30HY HEUYBCTBUTEIBHOCTU IOMCKOBBIX PEXKHMOB
CoPpP?

48. OCHOBHBIC CBOMCTBA JCTEPMHHUPOBAHHBIX MAaTEMaTHYECKUX MOJIENIEH TEXHOJIO-
TMYECKOro Ipolecca.

49. OTIMYHTeNbHBIE CBOWCTBA IKCIEPUMEHTAIBHO-CTATUCTUIECKUX MOJIENEH aBTO-
MaTHU4YECKOr0 ONTHUMAJIBHOTO YIIPABIEHUS TEXHOJIOTHUECKUMHU IIPOLECCAMH.

50. OcHOBHBIE TIOJIOKEHUS SMIHUPUICCKAX MOEIIEH ONTUMAITFHOTO aBTOMAaTHIECKO-
IO yNpaBJlI€HUs TEXHOJIOTMYECKMMHU ITPOLIECCAaMH NTPOMBIIIIEHHOTO MTPOU3BOJICT-
Ba?

51. Marematruyeckre MOAEIH ONTUMAIBHOTO ABTOMAaTHUECKOTO YIPABICHUS MPOU3-
BOJICTBOM: OCHOBHBIE NPUHIUIIBI HICKYCCTBEHHBIX HEHPOHHBIX CETEil.
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CTpyKTypHBIi
AJIEMEHT
KOMITETEHIIUU

[TnanupyemMsbie pe3yabTaThl 00ydeHUs

OneHouHble cpeacTBa

52.

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.

68.

69.

MaremaTnueckue MOZEIN aBTOMAaTU3UPOBAHHOIO ONTUMAJIBHOIO YIPABICHUS
TE€XHOJIOTMYECKUMHU IIPOLECCAMH, OCHOBAaHHbIE HA IPUHLIAIIAX HEYETKON JIOTUKU
Y HEUYETKUX MHOKECTB.

JluHamuueckue MOJENIN aBTOMaTU3UPOBAHHOIO ONTUMAJIBHOTO YIPABIEHUS TEX-
HOJIOTUYECKUMHU MPOLIECCAMHU ITPOMBIIIIIEHHOTO TPOU3BOJICTBA.

Ocnosuble 3aaaun U 1enu ucnoisib3oBanus ACY TII u ACVYII B npoMblIIIEHHOM
MPOU3BOACTBE?

[TpuHuMI neicTBUS IPOOMIIBHBIX YCTPOMCTB BaJIKOBOTO U ILIEKOBOT'O TUIIOB?
YeM oTiiMyaeTCss OTKPBITHIN IUKJI APOOIIEHUS OT 3aMKHYTOro?

ABTOMaTHUYECKOE YIpaBJIEHUE APOOUIIBHBIM YCTPOWCTBOM, paboTaroOlMM B OT-
KPBITOM LIMKIJIE.

Oco0eHHOCTH aBTOMAaTH3allMU U ONTUMU3ALMU YIPABIEHUS MIPOLIECCOM Apodie-
HUS B 3aMKHYTOM LIUKJIE?

CTpyKTypa KOHTypa [103UpPOBAHMSI MaTEPHUAJIOB.

Tunsl 103aTOPOB CBHITYYHX IIUXTOBBIX MAaTEPHUATIOB

BubpanuoHHslit muTaTeNb: NPUHLIKI paboThl, TOCTOMHCTBA U HEIOCTATKU C TOY-
KM 3pEHHUSI aBTOMATUYECKOTO YIIPABIICHUS.

BubpanuonHsle U TapenbyaTble MUTATENM B CXEMax aBTOMATHUYECKOTO JT03UPO-
BaHUA: JOCTOMHCTBA U HEJAOCTATKU.

CrpykTypHas cxemMa KOHTYpOB ONTHMHU3ALIMK YIPABIEHUS LIEHTPAJIIM3UPOBAH-
HBIM YIPaBJIE€HUEM J1I03UPOBAHUSI MHOTOKOMIIOHEHTHOM IIUXTHI.

CucteMa KOHTPOJIS YPOBHSI MaTepHaioB B pabounX M pacXoJHbIX OyHKepax auc-
KpPETHOTO U HENPEPBHIBHOTO JEHCTBUSI.

[TpyHIMI NEMCTBUS KOHTYpa ONTHMHU3ALMU YIPABIEHUS YBIA)KHEHHUEM arjoMa-
UINHBI.

KonaykromeTpruyeckuii METOJ U3MEPEHHUS BIAXKHOCTH MaTEpUAJIOB
Panyon3oTonHblii METOJ M3MEPEHHs BIAKHOCTH IIMXTHI (HEHPOHHBIM Biaro-
Mep): MPUHIMIT ASUCTBUS pabOTHI U YCIOBUS IPUMEHEHHS.

Crioco0bl M3MepeHHs] Ta30MPOHUIIAEMOCTH arjIOMEPAIlMOHHON LIUXTHI U CHIMTY-
YMX MaTEpUAJIOB.

KoHnTyp ontumManbHOro ynpapieHHUs] TEMIIEPATYPHBIM PEKUMOM 3aKHTaTEIbHOTO
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AJIEMEHT
KOMITETEHIIUU

[TnanupyemMsbie pe3yabTaThl 00ydeHUs

OneHouHble cpeacTBa

70.
71.
72.
73.
74.
75.

76.
77.

78.

79.

80.

81.
82.

83.

84.

85.

86.
87.

88.

ropHa.
CriocoObl aBTOMAaTUYECKOTO ONTHMAILHOTO YIPABICHUS CKOPOCTBIO ariiomepa-
[IUOHHOMN MAIlIUHBI.

Crioco0 aBTOMaTHYECKOTO YIPABICHUS MPOIIECCOM OKOMKOBBIBAHUS OKATHIIICH;
UYem oTamyaeTcsi KAMEHHBIN YTOJIb OT KOKca?

Kak obecrieunBaeTcss HECOOXOAMMBIN TEMIIEPATyPHBIA PEKUM MTPH KOKCOBAHUU?
[Touemy pazmep KamMepbl KOKCOBaHHS ¢ KOKCOBOM CTOpOHBI OaTapeu Oosbiiie?
3adueM HYXHO YIIpaBJIEHUE MPOILIECCOM OXJIAXIAIOMIEH Ba3bl MPU TYIIEHUH KOK-
ca?

B ueM 0COOEHHOCTH TEXHOJIOTUYECKOTO MPOIIecca BHIILIABKY YyryHa?
Crnenuguyeckue yciaoBUs aBTOMATH3alUU U ONTUMHU3ALMU TPOIECCa BBITUIABKU
YyryHa B JOMEHHBIX Te4ax?

Oco0eHHOCTH aBTOMATHYECKOTO ONTHMAJIBHOTO YIPABJICHUS [ABJICHHS B JO-
MEHHOW MeYH.

B ueM 0co0eHHOCTh aBTOMAaTHYECKOTO YIIPABICHUS TEMIIEPATypOl TOPSYETO Y-
Ths?

B deM 0cOOEHHOCTh ONTUMHU3HPYIOMIETO aBTOMAaTHYECKOTO YIPaBJICHUS BJIaXK-
HOCTBIO TOPAYEro AyThsl B JOMEHHOU meyun?

[Toyemy M30BITOK TPUPOTHOTO T'a3a B TOPSYEM TYThE HEXKETATEICH?

Kakune ucnonb3yroTcsi CUCTEMBI 3arpy3KH IIUXThI B JOMEHHYIO [1€4Yb NOJI AaBje-
HueMm Oosiee 3 atmocdep?

Cucrema ympaBieHHs MoJlaueil MaTepuaioB B JOMEHHYIO MeYb (JIOCTaBKa Ha KO-
JIOUTHUK TI€YH)

KoHTponib ¥ aBTOMAaTtuuyeckoe YHpaBICHHS Ta30JIMHAMHUYECKUM PEXHUMOM J10-
MEHHOU TIe4H (pacrpeesieHre MOTOKa M0 CEUCHUIO);

KoHTposib 1 onTUManbHOE aBTOMATHYECKOE YIPABICHUE TEIIOBBIM PEXUMOM
BO3/lyXOHArpeBaTeiel JOMEHHOM MEYH.

KoHTposb 1 aBTOMaTH4YeCKOEe yNpaBIeHUE TOMEHHOMN Ne4H (CXO0/I0M IIMXTHI).
MeToapl KOHTPOJIS TEKYIIEro TEMIEPATYpHOTO COCTOSIHUSI JIOMEHHOTO TMPOIIEC-
ca;

MeTtoapl KOHTpOJIA pactipenenenus temnepatypsl, cogepxanus CO u CO; no
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[TnanupyemMsbie pe3yabTaThl 00ydeHUs

OneHouHble cpeacTBa

89.

90.

91.

92.

93.

CEUYCHHIO IITUXTHI?

TemnooTBogHAsT CIIOCOOHOCTH JIOMEHHOIO Ta3a M €ro UCIHOJIb30BAaHUE B MIPOU3-
BOJICTBE?

Yem 00BsICHSAETCS BBICOKAS IPOU3BOAUTEIHHOCTH KOHBEPTEPHOTO MTPOU3BOJICTBA
cranu?

TexHomornueckrue 0COOEHHOCTH aBTOMATHU3AIlMU KOHBEPTEPHOI'O MPOU3BOJICTBA
cranu?

Cucrema KOHTPOJISI CKOPOCTU BBITOpaHUs Yriiepoja B Ipoliecca KOHBEPTEPHOM
IJIABKHU.

Cucrema aBTOMAaTHUYECKOTO YIIPABICHUS ITOJIOXKEHHEM IPOIYBKOH (PypMBI IO
XO0Jly KOHBEPTEPHOI MIIaBKH.

Bonpocut 012 nodzomoexu K Ikzameny:

OnTuMuzaius pexxuma U3MeNIbUeHUS PYAHBIX MAaTEPHAJIOB C 1IEJIbIO JOCTUKEHUS
MaKCHUMalbHOU MPOU3BOAUTEIHLHOCTH OapabaHHBIX MeNbHUIl. CTPYKTypHas cxe-
Ma CHCTEMEBI 1 MaTeMaTndeckas Moaenb CAOY

CtpyKkTypHasi cxema ¥ IMPHUHIUI paboThl CUCTEMa aBTOMATUYECKONH ONTUMHU3a-
[IUU YIPaBIEHUS TEXHOJIOTMYECKHM arperaToM MEJNKOro M3MenbueHus (Iapo-
BOW MEJIBHUIIBI) TI0O CKOPOCTH HW3MENIbUCHUSI BO3BpaTa C IENIbI0 JOCTHKEHUS
MaKCUMaJIbHOW MPOU3BOJUTEIBHOCTH.

Crioco0b! U3MEpEeHUsl BIAKHOCTH IIMXTOBBIX MAaTEPHAJIOB U CTPYKTYpHasi cxema
yIpaBIEHUS BIAKHOCTU C IENbI0 00ECTIeUeHUs MaKCUMAIbHO BO3MOXKHOM TPO-
H3BOJUTEILHOCTA aBTOMATU3AIIMH.

Meroabl M3MEpEeHHs] TEKYIIeW AaKTUBHOW JUIMHHBI arjIOJ€HThl U CTPYKTYypHas
cXemMa ONTHUMHU3AIUHN YIIPABJICHHS CKOPOCTHIO C IEIBI0 TOEP)KAHUS aKTUBHOU
JUTMHHBI Ha QUKCHUPOBAHHOM JJIMHE MAIIIUHBI.

OnTuMu3aIus peXruMa yBIOKHEHHS arjOMEepalliOHHON MIUXTHI C IEJbI0 TOCTH-
YKEHUS MAaKCUMaJIbHON MPOU3BOAUTENLHOCTH arjioMamH. CTpyKTypHas cxeMa u
MaTeMaTudeckas Mmogesib CAOY

OnTuMuzanus pexxuma Mmojiaqyu KOKca B arjioMepallMOHHYIO IMIUXTY € HEIbIO J10C-
TKEHUS MaKCUMAJIbHOW CKOPOCTH criekaHus. CTpyKTypHasi cXxeMa U MaTeMaTH-

33




CTpyKTypHBIi
AJIEMEHT
KOMITETEHIIUU

[TnanupyemMsbie pe3yabTaThl 00ydeHUs

OneHouHble cpeacTBa

10.

11.

12.

13.

14.

15.

yeckasg moueiab CAOY

OnTumuszanus pexuma yrnpaBJIeHUsl CKMTAHUEM TOIUIMBA B pabO4YeM NpOCTpaH-
CTBE 3aKMraTeJbHOr0 ropHa aromMamnH. CTpyKTypHas cxeMa M MaTeMaThye-
ckas mozaenb GpyHkuuonupoBanust CAOY

OntuMuzanus ynpaBJIEeHUS IPOLECCOM COKUTAHUSA TOIUIMBA B paboyeM Ipo-
CTpaHCTBE Bpallarolieics neuu As o0xura u3BecTHska. CTpyKTypHas cxeMa U
MaTeMaTudeckas Mojienb padbotet CAOY

OnTumu3zanus yrnpasjieHHs IPOLECCOM IOJyuyeHus: OeH30J1a MyTeM MaKCHUMallb-
HOI'O €ro W3BJICUYEHUS U3 KAMEHHOYTOJbHON CMOJIBI B OEH30JbHOM OTJIEJICHUU
KXII. CtpykTypHast cxema, MaTeMaTndeckas Moaenb ¢pyHkunonupoanusi CA-
oy

OnTumu3zanus ynpasjieHUsl MPOLIECCOM HarpeBa AYThsl B BO3IyXOHarpeBaTesIX
JIOMEHHOM Ie4M C IIeJIbl0 00ecreueHus] MaKCUMaJIbHOW CTENEHHM aKKyMYJISLUU
Teruia Hacaakoi. CTpykTypHas cxema U MatemaTrueckast mozaesib CAOY
OnTumuszanus ynpasieHMs MoJadyeld MPUPOJHOTO Ira3a B JOMEHHYIO II€Ub C Iie-
Jb}0 MUHHUMU3ALAN YAEIBHOTO KOJIMYECTBA KOKCA HA TOHHY BBIIUIABIISIEMOTO 1Yy-
ryHa. CTpykTypHas cxema, MaTeMmaThyeckas MoJenb (YHKIMOHUPOBAHUS
CAOY

OnTumu3zanus ynpasjieHus nojadyeld IpUpoIHOTo ra3a U TEXHOJIOTHYECKOro KU-
cJIopoJia Ha o0oralieH’e AyThs C LENbI0 JOCTHKEHHMS MaKCHMalIbHOM 4acoBOM
MIPOU3BOJIUTEIILHOCTH TOMEHHOM neun. CTpyKTypHasi cXeMa U MaTeMaTH4ecKast
MoOJIeNb Ipolecca

OnTumuzanus ynpasiieHus paboToOM JbIMOCOCa KOHBEPTEPA C LEJbI0 CHUKECHUS
YIEIBHOTO Pacxo/ia MEKTPUUECKON IHEPIUH 3a CUET UCIIOIb30BAaHUS TUAPABIU-
yeckoil My(QThel B mnpuBoe. CTpyKTypHasi cCXeMa U MaTeMaTudeckas MoJeib
CAY

OnTumu3anus yrnpaBieHUs 3JIEKTPUUECKUM PEKHMOM JIyTOBOM CTajeriaBUilb-
HOM Ie4M C LENbI0 JOCTHMKEHMSI MaKCUMaIbHOW NMPOU3BOANUTENBHOCTH. CTpyK-
TypHasi cxema u maremaruyeckas mojenb CAOY

OnTumu3zanus yrnpaBJIeHHs 3JIEKTPUUECKUM PEKHMMOM JIyTOBOM CTaJeIIaBUIIb-
HOM me4yM C 1eNbl0 MUHUMHU3ALUU YAEIBbHOTO KOJIMYECTBA JJIEKTPUYECTBA.
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CtpyKTypHas cxema 1 MareMatudeckas mojiensb GyaknunonupoBanus CAOY

16. ABTOoMaTu4eckoe yIrpaBlIeHHE JJIEKTPHUECKUM PEKUMOM TyroBOHM CTaseria-

17.

18.

19.

20.

21.

22.

BUJIBHOM I1€YH C LENb0 PALMOHAIBHOTO MOLACPKAHNS TEMIIEPATYPHOIO PEKUMA
B TEXHOJIOIMUYECKUH NEepHoj IUIaBKU. MaremMaTHdeckass MOJEIb YIPaBJICHUS
TEMIIEPATYPHBIM U YIEKTPUYECKUM PEKUMAMHU.

OnTumu3anus ynpaBJIeHUs JIEKTPUYECKUM PEKUMOM MpU JOBOJAKE CTAIU B ar-
perare KOBLI-TIEYb C LIEJbI0 JOCTH)KEHUS MAaKCUMAJIbHON IPOU3BOIUTEILHOCTH
arperara. CTpyKTypHasl cXemMa M MaTeMaThyeckas MOAeNlb (PYHKIMOHUPOBAHUS
CAOY

OnTumu3zanust yrnpaBji€HMsI IPOLIECCOM IUPKYISIUOHHOTO BaKyyMHUPOBaHUS
CTaJIM JUIs 0OecrieYeHus] MaKCUMaJIbHON POU3BOIUTEILHOCTH YCTAHOBKU ITyTEM
HOJIEPKAaHUSI MAaKCUMAJIbHOTO pacxo/ia MEeTaula B LIUPKYJIHUPYIOIIEM KOHTYpE.
CrpykTypHas cxema, MaTematudeckas Mojesb pabotel CAOY

OnTumu3zanus yrnpapieHHUs IPOLECCOM BaKyyMHUPOBAHHS CTajJd HA YCTAHOBKE
LIUPKYJISUOHHOIO THUIIA IIyTeM MOJACpKaHUsI MaKCUMaJIbHOIO pacxoa dKCTpa-
TUPYEMBIX U3 METaJlIa ra30B AJIs NOAIEP’KaHNsl MAaKCUMAJIbHON IPOU3BOJUTEIb-
Hoctu  arperata. CTpyKkTypHass CcXemMa M  MareMaTH4ecKas  MOJelNb
¢ynkunonuposanus CAOY

OnTumu3anus mpouecca BakyyMHpoBaHus ctanu B pexxume «BKP» BakyymHo-
KHCJIOPOJHOTO BaKyyMHUPOBaHUS IyTEM MOJAEPKAHHUS MaKCUMaJIbHOIO JaBje-
HUs B pabodeM MPOCTPAHCTBE BaKyyM KaMepbl C I€JIbI0 MAaKCUMAaJIbHOM MpOu3-
BOAMTENBHOCTH TIpouecca. CTpyKTypHass cXxema, MaTeMaTh4yecKas MOJEIb
pabotet CAOY

OnTumuszanus yrnpasiIeHHUs MPOLECCOM BaKyyMHPOBaHHUS CTald B YCTaHOBKE
UUPKYJISLIUOHHOTO TUIA MPU HCIIOJIB30BAHUM MAacChl METajla, OCTalolleicss B
CTaJIEpa3IMBOYHOM KOBILE Ui JOCTHKEHUS MaKCUMaJIbHON IPOU3BOJAUTEIBHO-
cti npouecca. CTpyKTypHas cxemMa M MareMaThdeckas Mojieib (yHKIMOHHUPO-
Banua CAOY

Cucrema aBTOMaTH3MPOBAHHOTO YIPABIEHUS MPOLIECCOM Pa3IMBKU, OOecreyn-
BaOIas] MUHMUMM3ALUI0 TEPMUUYECKUX HAINPSHKEHUHM B 3arOTOBKE ISl MOBBILIE-
HUS KayecTBa 3@ CYET CHM)KEHUS CIUIOIIHOCTH CTPYKTYPBI CIUTKA.
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23.

24,

25.

26.

217.

28.

29.

30.

OcobeHHOCTH  HHEProcOeperamuero 3KCIepuMEeHTaIbHO-ONTUMU3HUPYIOLIETO
yIpaBJIEHUS TEIJIOBBIM PEKMMOM HarpeBa B I1e€4ax KaMEepHOTI'O THIIA.
OntuMuzanus ynpabJIEHUs IMPOLECCOM COKUTAHUSA TOIUIMBA B pabodyeM Ipo-
CTPaHCTBE HarpeBaTEIbHOM IE€UU C LI€JIbI0 JOCTH)KEHUS MHHMMAJIBHOIO 3Hade-
HUS yIeNbHOTO pacxoja tomiuuBa. CTpyKTypHas cXeMa, MareMaThyecKas
Mojienb pyHkunonuposanusa CAOY

OnTumuszanus yrnpasieHHs Ta30JUHAMUYECKUM PEKUMOM ITPOMBIIIJICHHON 1€Y1
C IEJNIbI0 YMEHBIIEHHS TEIJIOBBIX IMOTEPh B paboueM MPOCTPAHCTBE 3a CUET MOJ-
COCOB XOJIOJIHOTO aTMOC(EpHOro BO3JyXa U BbIOMBAaHUM TOpAYMX MPOAYKTOB
cropanus. CTpyKTypHasi cxemMa, MareMaThdecKas MOJAeIb (PYHKIHOHUPOBAHUS
CAOY

OnTumu3zanust yrnpapiI€HUS pacxoJ0M TOIUIMBA JUIsl HarpeBa MeTala Iepej
IPOKATKON C IIeJIbI0 JTOCTHM)KEHUS MAaKCUMaJIbHOW NMPOU3BOJUTEIBHOCTH Harpe-
BaTesIbHOM neun. CTpyKTypHasi cxema, MaTeMaThuyeckasi MoJiellb (yHKIIMOHUPO-
Banus ACVYTII

Cucremsl 3KCTpeMalbHO- ONTUMU3HPYIOIIETO YIIPABICHUS TEIIOBBIM PEXXUMOM,
MIPOLIECCOM CKUTaHUs TOIJIMBA U ra30/IMHAMUYECKUMHU PEXUMaMH NPU HAarpeBe
HENPEPBIBHOIMUTHIX 3arOTOBOK.

CucremMpl IPOrHO3MPOBAHUS IMapaMETPOB Ipoliecca HarpeBa MpU peanu3aluu
ONITUMHU3UPOBAHHOTO 3HEProcOeperaroniero aBTOMaTu3UPOBAHHOTO YIIPABICHUS
B HECTAIIMOHAPHBIX YCIOBUSAX PaOOTHI.

OntuMuzanus ynpasieHHs Iojadyed TOIUIMBa B pabodee MPOCTPAHCTBO IIPO-
MBIIIJICHHON TEYU C LEJbI0 JOCTH)KEHUS MHUHHUMAJIbHOTO YJEJIBHOIO pacxojaa
TOIUIMBA Ha HarpeB uzfenuid. CTpyKTypHas cxema, MareMaTudecKas MOJEINb
¢ynxuonuposanust ACYTII

OnTumu3zanus ynpasJIeHUs OXJIaXKIEHUEM HENPEPHIBHOJINUTON 3arOTOBKH B 30HE
BTOPUYHOTO OXJIQXJIEHUS IyT€M MUHHUMHU3AIMU TePMUYECKUX TPELIUH 3a CYET
panuoHanbHOW mojaauu BoAbl. CTpyKTypHas cxema, MaTeMaTudecKas MOJEINb
ACVYTII

VYmeTs

C HCIOJIb30BaHUEM CITICIIHATN3UPOBAH-
HOTO MPOTPaMMHOTO obecrieueHus (Mme-

1. Ilo OKCIICPUMCHTAJIBHBIM OTaHHBIM, IIPCACTABJICHHBIM ITOCJIC KOPPEKIUHU, 110~
JIYUUTh YpPAaBHCHHC CcTaTu4ecKoi XapPaAKTCPUCTUKU ABTOMATU3WPOBAHHOTO
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TO/Ia HAUMEHBUINX KBaJpPaToB) PaccyH-
TbIBATb TCOPCTUYCCKYIO JIMHUIO PET-
peccun (crarndeckyro
XapaKTepUCTUKY) MO HKCIEPUMEHTAIb-
HBIM WJIM PacyeTHBIM JIaHHBIM JUISl T10-
CIIEAYIONIETO  HWCIOJB30BAaHUS  TIpHU
MaTeMaTH4eCKOM MOJICITMPOBAHHU CHC-
TEMBI OIITUMAJIBHOI'O aBTOMAaTHM4Y€CKOI'O
yIIpaBJICHUS;

C  HUCHOJNB30BaHHUEM  IPOTPAMMHOTO
o0ecrieueHnsl paccuuTarb TPAaEKTOPHUIO
IIOMCKOBOT'O TPOLECCa U ONTHMHU3AINN
WHEPIOHHOTO C 3ara3blBaHIEeM 00b-
€KTa YNpaBJIEHHs BO BPEMEHU C HC-
MOJIb30BAaHUEM METO/Ia DUJIEpa;

C HMCIIOJIB30BAHUEM CIIEIHAILHOTO MPO-
IPaMMHOI0 OOECNEUYEeHUsT  OCYLIEeCT-
BUTDH PACUCT MEPCXOJHBIX U IMMOUCKOBBIX
PEKUMOB B CHUCTEMax aBTOMAaTH4eCKOM
CTaOMIM3aluU U SKCTPEMAIBHO- ONTH-
MHU3UPYIOILEr0 YIpPaBICHUS TEXHOIO-
THUYCCKUM IMPOUCCCOM NPOMBIIIIICHHOI'O
NPOM3BOJCTBAa (HAa MpUMEpax MeTal-
JyprU4YecKoro);

CHUHTE3MpOBaTh (pa3zpaboTarb) CTPYK-
TYpHBIE CXEMBI CHCT€Ma aBTOMaruye-
CKOM CTaOMIM3alMi M OIITHUMM3AIIHNA
TEXHOJIOTHUECKUX MapaMeTpoB C HC-
IIOJIB30BAHUEM THUIIOBBIX METOHAOB OII-
TUMH3AIHIN yIpaBlIeHUS
MHEPIMOHHBIMI POLECCAMU C 3aras3-

npouecca B KOOPJMHATAX «YNpPAaBISIOIIEe BO3ACHCTBUE»- «aBTOMAaTH3HPO-
BaHHBII mapameTp» y=f(x);
Y(7)

X(1)
Hcnons3ysa meton Diisiepa, pacCUUTaTh TPACKTOPUIO U3MEHEHUsl BBIXOAHOTO
rapaMeTpa MHEPUHUOHHOIO MPOILECCAa KaK PEAaKUUIO HA CIyYalHbIA BXOAHOMN
YIPaBJISIONIHiA 3aaatoruii curaai X(t).
X(t)“P¥(L)

Y(T)
YH A

7
XH T

PaccunTare TpaekTOpHIO MOKMCKOBOTO MPOLECCA B CHCTEME 3KCTPEMAIbHOU
ONTUMU3ALMY YIIPABJICHUS 110 METOLY 3allOMUHAHUSA DKCTPEMYyMa U1 UHEP-
LIMOHHOTO TPOIIECCA C MOCTOSHHOW BpeMeHM Tys=5C MpH M3BECTHOM CTaTH-
4yeckoil xapakrepucTtuke y=f(x)
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JbIBAHUECM Y(T)N Z(T)
— paspalarbIBaTh U MPEACTABIATH rpadu-
YECKU CTPYKTYpPHBIE CXEMbl aBTOMAaTH-
YECKOIo u IKCTPEMAJIbHO-
ONTUMU3UPYIOILIETO YIpaBJIECHUS TeX-
HOJIOTMYECKUM HPOLIECCOM B COOTBET-
CTBUU C HCIIOJIb30BAHUEM IOHCKOBBIM
METOJIOM C TOSICHEHHEM (YHKIHHU Ka-
J0T0 3JIEMEHTA CUCTEMBI;
— TIpaBWIBHO BBIOpaTh THUI MareMaTruye- 4
CKOM MOJIeJI aBTOMaTU3HPYyEeMOro Mpo- X(T)
necca B COOTBETCTBUU c 4. CocTaBuUTh MaTEMaTUYECKYI0 MOJEIb MO 3aJaHHOU CTPYKTypHOU cxeme CA-
UCIIOJIb3YEMbIM TEXHUYECKHUMHU CPEJCT- oy
BaMM KOHTPOJISI M YIPAaBJICHUSA W KBa- QbvekT ynpaeneHus (OY)
AuQUKaLUYU TepcoHaa; - 1
— CHHTE3UpOBaTh MareMaTHYeCKHE MOjie- !X Y y 1|y 1
JU TIpoliecca ONTHUMM3AIMHU YIpaBiie- ! k ey Tp+
HUS TEXHOJOTUYECKUMU IpoLeEcCCaMU U
OCYIIECTBIIATH 110 MOJAEISM pacyeT Iie-
PEXOIHBIX M IOMCKOBBIX IPOLECCOB B 3y
pa3paboTaHHBIX KOHTYpax aBTOMaruye-
CKOTO ONTHUMAJIBHOIO YIPABJIEHUS B
YCIIOBUSIX HCIIOJIb30BaHUSI COBpPEMEH- Y r Aoy Ty 7., (=1)
HBIX MHUKPOIIPOLIECCOPHBIX TEXHOJIOTH-
YECKUX CPECTB; [ | [ [

Y max

7 —NKY £ TP E2 CP

Tup .'_‘LZ(T)ZZ(T) _‘ZI.'uJ\ (1'—1}

U

5. CoCTaBUTh CTPYKTYpHYIO CXEMYy KOHTypa SKCTPEMAJIBLHOIO YIPaBJICHHUS
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MHEPIMOHHBIM TPOIECCOM, CTAaTHUECKAsl XapaKTEPUCTHKA KOTOPOTO U MOCTO-
SIHHAsl BPEMEHH U3BECTHBI. BRIOpaTh METO/ MOKMCKA IKCTPEMyMa.

CocTaBUTh  MaTeMaTHYECKyld  MOJEIb  KOHTypa  JKCTpeMalibHO-
ONITHMHU3UPYIOLIETO YHEPTO0OECIICUNBAIOIIETIO YIIPABICHHS POLIECCOM CHKHU-
raHus TOIUIMBA B paboyeM MPOCTPAHCTBE HATPEBATEIbHOM MEYH MPU UCTIONb-
30BaHUM METO/Ia MTOUCKA 0 3aIIOMHHAHUIO SKCTPEMyMa.

CocTaBUTh MaTeMaTHUYECKYI) MOJEIb KOHTYpa, CTAOWIM3HPYIOIIETO TeMIIe-
paTypHBbIi apameTp 00bEeKTa: TeMIIEpaTypbl CTEHA Mpolecca KPUCTAIUIH3a-
I[MOHHOTO OTXHra aBTOMOOMJIBHOTO JIMCTa B KOJIMAKOBBIX II€4ax ¢
BOJIOPOTHOM 3aIUTON aTMOC(hepHI.

ras 2

BO3/1yX

ter /L

()
()

CocraBuTh MaTeMaTH4ECKYyIO MOJIEIIb KOHTYpa HKCTPEMAIBHO-
ONTUMHU3UPYIOLIETO YIPABICHUS MPOLECCOM CKUTaHMs TOIUIMBAa B pabouyeM
MIPOCTPAHCTBE MPOMBIIIJIEHHOW MEeYH B COOTBETCTBUU C OOBEKTOM YIIpaBlie-
HUS TpoLIecca CKUTAHUS TOIUIMBA IO TeMIieparype paboyero mpocTpaHCTBa
HCIIONB3ysd METOJ 3allOMHUHAHUI0 CKOPOCTH W3MEHEHMS ONTUMHU3HPYEMOIO
rapamerpa.
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10.

11.

12.

13.

ras

~

BO3/1yX

CuHTe3upoBaTh MaTeMaTHYECKYI0 MOJEIb CTaOWIM3UPYIOUIET0 KOHTYpa
YIPABJICHUS] TEMIIEPATYPOU TOPSYETO AYThsS JOMEHHOMW €YU IMPHU YCIOBUIX
ncnoab3oBanus tunosoro [IW/[-perynsaropa.

CocTaBuUTh MaTeMaTUYECKYI0 MOJEIb JKCTPEMATbHO-ONTUMHU3UPYIOIIETO
yIpaBJieHHs YBIAKHEHUEM arjiOMEpallMOHHON IIUXTHI C EeNbI0 00eCTIeYeHHS
MaKCHUMAJIBHOW MPOU3BOAUTENBHOCTH AITIONpPOLECCa C UCIIOJIb30BAHUEM JHC-
KPETHOTO TUIIA CUCTEM.

CocCTaBUTh CTPYKTYPHYIO CXEMY JIBYXKOHTYPHOH CHCTEMBbI aBTOMATHECKOIO
YIOPABICHUS] W SKCTPEMAbHO-ONTHMHU3UPYIOIIETO YIPaBICHUS TEXHOJIOTH-
YECKHUM MPOLIECCOM POMBIIUIEHHOTO TPOU3BOJICTBA.

Onpenenuth Hanboee 3pGHEeKTUBHBIN CTOCO0 aBTOMAaTHYECKOTO YIIPaBICHUS
TEXHOJOTUYECKUM MPOLECCOM MO M3BECTHOM CTaTUYECKOM XapaKTEPUCTUKE
JUTSL pa3HBIX CIIy4aes:

a) 6) B)

¥ ¥ ¥

y =1(x) y =1(x) y = f(x)

X X X

Ha Bxon curaym-pene CAOY mo 3aiOMHHaHUIO SKCTpEMyMa ONTUMHU3HUPYe-
MOT0 MapameTpa NOCTYNaeT CUTHAJL:
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Y(t)

t
Omnpenenuts TPAeKTOPUIO W3MEHEHMs yIpasismoouero BozaeictBus X(t) mpu
3alaHHOM 30HE HEYYBCTBUTEJIBbHOCTH AYy, 1pU 33JaHHOM HA4YaJIbHOM
HanpasieHnn X(t)
X *

7

e

-
>

t
14. BeiOpath 060CHOBaHHO HanboJiee MPUTOAHYI0 MaTeMaTHYECKyI0 MOJEINb aB-
TOMaTHYECKOTO MPOoIlecca U3 HIDKE MPEII0KEHHBIX
1. JlerepMuHHpOBaHHAs MOJIENb
2. DKCIepUMEHTAIbHO-CTATUCTHYECKUI THTT
3. JluHamuyeckas Mojeib

Bnanets

HaBbIKAMHM IPOEKTUPOBAHUSA CHCTEM
ONTUMAJIbHOTO aBTOMAaTUYECKOTO
VIOpaBICHUS]  TEXHOJOTMYECKUMH U
IIPOU3BOACTBEHHBIMH IIPOLIECCAMU B
MPOMBILUIEHHBIX o0sacTsax (mpeumy-
IIECTBEHHO METAJUTYprHuecKux obiac-
TAX);

HaBbIKAMM CO3[IaHUSl AJITOPUTMHUYECKO-
ro MPOrpaMMHOr0 oOecredyeHus pado-

Ilpumepnvie memul Kypcoewix npoekmoe

1. ABromaru3anus U ONTUMH3ALUS YIIPABIECHUS NPOLIECCOM U3MEIBYECHUS MAaTEPUATIOB C
[ETBI0 JIOCTIKEHUST MAaKCUMaJIbHOM TMPOU3BOAUTEIBHOCTH OapaOaHHBIX MEBHHUII,
paboTarouMX B 3aMKHYTOM IIMKJIE

2. ABromaruszanus M ONTUMH3ALMSA YIPaBICHUS MPOLECCOM CIIEKaHUs arioMmepara ¢
LEIbI0 JOCTHKEHUsS MAKCUMaJbHOM IIPOM3BOAUTEIBHOCTU IIpolecca 3a Cuer
PalMOHATIBHOTO YBIAXKHEHUS arlIOMEPallMOHHON UXTHI

3. ABromaruzanus M ONTHUMM3ALMs YIPABICHUs INPOLECCOM CIEKAaHUs ILIUXThl Ha
ArJIOMCPAMOHHBIX MalllMHAaX, UMECIOIIUX KOJ'II)IIeBOI\/II OXJIaJUTEJIb C LECJIBIO JOCTHXKXCHUA
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o1 ontuManbHEIX ACY TII u ACVYII ¢
MCII0JIb30BAaHUEM MHKPOIIPOIECCOPHBIX
KOHTPOJUIEPOB M IIPOMBIIICHHBIX
OBM;

METOAWKON CHHTE3a MaTreMaTH4ecKOM
MOJIENI ONTUMHU3UPYIOIOIIEr0 aBTOMa-
TU3UPOBAHHOTO YIPABJICHUS TPUOPHU-
TETHOTO TEXHOJIOTHYECKOTO Iapamerpa
MIPU OCYIIECTBICHUH MAaTEMaTHYECKOTO
MOJICTTUPOBAHMUS;

METOJIMKON OIPEIEICHUS] PAIMOHAIb-
HBIX W HAWJIY4IINX 3HAYCHUN MapameT-

poB JTAHAMHYECKOU HACTPOMKHU
PETYAUPYIOIIUX YCTPOWCTB MO JHUHA-
MHUYECKHM  TIapaMeTpam 0o0BeKTa

yIpaBJICHUS TIOUCKOBOTO MPOIIECcCa;
HaBBIKAMH MaT€MaTHYeCKOI0 MOJEIIH-
poBaHUS pabOThl CHHTE3WPOBAHHBIX B
NPOCKTUPOBAHUU KOHTYPOB yIIpaBiie-
HUS C LEIBI0 ONEPaTUBHOTO YCTpaHe-
HUA OHII/I6OK B aJ'IFOpI/ITMI/I‘-IeCKOM
obOecrieueHuu;

MaKCUMaJIbHOM IPOW3BOJUTEIBHOCTH MPOIEcca 3a CYET PAMOHAIBHOTO YIPABICHUS
pacxonoM KoKca B IUXTY

4. ABroMarm3alys W ONTHMHU3AIMS YIPABICHUS MPOLECCOM OOKHTa M3BECTHSAKA IS
MOJIYYCHHA HM3BCCTU BO BpalldlOMMUXCs IMEYaxX C LCJIIbKO AJOCTUKCHHA MHUHUMAJILHOI'O
pacxofa TOIUIMBA, 3a CYET PAIMOHAIBHOTO YIPABICHUS HPOLIECCOM €ro CKUTAaHUS B
paboyeM POCTPaHCTBE

5. ABTOMaruM3amysl W ONTHMHU3AIMS YIPABICHHS IPOLECCOM KOKCOBAaHHS C LENbIO
JTOCTH)KEHUSI MaKCHMAJIBHOW MPOU3BOIUTEIHLHOCTH TpoIecca 3a CUET PalMOHAIBHOTO
YIIpaBJIEHUS MPOLIECCOM PEBEPCHPOBAHMUS MIPOIYKTOB CTOPAHHUS, C YIETOM TEMIIEPaTyphl
B OTXOJSIIEM OOpOBE M3 KaXKIOTO IPOCTEHKA

6. ABromaru3anMs W ONTHMHU3AIMS YIPABICHUS MPOILECCOM BBIICICHUS MPEAETbHBIX
YIJICBOAOPOIOB M3 MPSIMOTO KOKCOBOTO Ta3a C IEIbI0 BBIACICHHS MAaKCHMAaJIbHOTO
KOJIM4YecTBa OCH30J1a 3a CUET PAlMOHAIBHOTO YIPABICHUS TEMIEPATYPHBIM PEXKUMOM
rpolecca BblieIeHUs OeH301a

7. ABToMarHM3anMs W ONTHUMM3ALUs YIOPaBICHHUS MPOLECCOM CXHUraHWs TOIJIMBA B
BO3/lyXOHarpenareyie JOMEHHOH MeuM ¢ IeNblo 00ecredeHnss MaKCUMalbHOM CTENeHH
AKKyMYJISIIMH TETUIa HACAAKOH 32 CUET palliOHAIBHOTO YIIPABICHHS PACX0OIOM BO3/IyXa B
pexuMe Harpena

8. ABromaruzalus M ONTHUMM3AlMs YIPaBIEHHs MPOLECCOM HarpeBa JIyTbs B
BO3/lyXOHArpeBareisix pPEereHepaTUBHOIO THUMA C ILEJIbI0 JOCTH)KEHUS MaKCHUMAJIbHOM
AKKYMYJIUHA TECIJIa Hacam(oﬁ 3a CUET paHHOHaHLHOﬁ IPOAOKUTCIBHOCTH HAarpeBa

9. AproMaruzanus M ONTHMH3ALMS YIPABJIEHUS IPOLECCOM BBHIJIABKUM YYyryHa B
JIOMEHHOU TeYd MPH paIlOHAILHOM YIPABJICHUH TMOJa4eldl MPUPOTHOTO Ta3a C IENbIo
MUHUMM3ALMHU YAEIBHOTO KOJIMYEeCTBa KOKCA Ha TOHHY YyTr'yHa

10. ABromarn3anuss W ONTUMH3ALMS YIPABICHUS IPOLECCOM BBIIIABKM YyryHa B
JIOMEHHO NeY MpH PallMOHAIBHOM YIPABJICHUU COOTHOUICHUEM YAETIbHBIX KOJINYECTB
MPUPOAHOTO Ta3a K YACTHHOMY KOJHUYECTBY KHCIOpOIa C IIENBI0 JAOCTHDKEHUS
MaKCHMaJbHOH MPOU3BOAUTENLHOCTH MEYH

11. ABTOMaTI/ISaI_[I/Iﬂ U ONTUMH3alWA YIPABICHUA IIPOLECCCOM BBIIJIABKU CTaJInW B
KHUCJIOPOJIHOM KOHBEpTEpe C BEpXHEH MNpOAYBKOW NpU pPALUOHAIBHOM YIIpaBICHUH
HHEPromnoTpedICHNEM NBMKEHHUS JBIMOCOCA C IIENBI0 CHIDKCHHUS YICIBHOTO pPacxoja
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AIIEKTPOIHEPIUH, 32 CUET UCTOIb30BAHMS THAPABINUECKON MyPTHI

12. ABromaruzamusi ¥ ONTHUMHU3AIMS YIPABICHUS MPOLIECCOM BBHIIUIABKH CTalld B
KHCIIOPOJTHOM KOHBEpPTEpE C BEpXHEH NPOAYBKOM IMPU pPaLMOHAIBHOM YIPaBICHUU
WHTEHCUBHOCTBIO TIPOAYBKH C IIEJIbIO TIPEIOTBPAIICHUS BRIOPOCOB METAJUIO-IIIAKOBOMH
SMYIIbCUU U TIOBBIIICHUSI IPOU3BOAUTEIHLHOCTH IIpoLiecca

13. ABromaruzamusi ¥ ONTHMHU3AIMS YIPABICHUS IPOLIECCOM BBHIIUIABKH CTalld B
JyTOBOM CTaNeIUIaBUIBHOM MEeYH MEPEMEHHOTO TOKa MPU PAllMOHAIBHOM YIIPaBICHUU
NMEKTPUUYECKUM PEKUMOM C LETBI0 JOCTIKEHUSI MaKCUMAJIbHON MPOU3BOAUTEILHOCTH
mporecca

14. ABTomMaru3anus ¥ ONTUMU3ALMS yIpaBiIeHUs MporeccoM BoimiaBku ctaiu B JCII
MIPU PAllMOHAIILHOM YIIPABICHUH 3JEKTPUYECKUM PEKHUMOM C LEIbI0 MUHUMHU3ALUU
YACIBHOTO KOJIMYECTBA JICKTPOIHEPTUU HA TOHHY CTAIH

15. ABTomaru3anusi ¥ ONTUMHU3ALUS YIpaBlieHUs mpoueccoM BeiaBku cranu B JICII
MpU  PALMOHAIBLHOM YIPABICHUH TEMIIEPATYPHBIM PEXKHUMOM B TEXHOJIOTUYECKOM
MepuoJIe TUIABKH 32 CUET UCIOJIb30BAaHUSI HEMPEPHIBHOTO 3aMepa TEMIEPATyphl KUAKOK
CTanun

16. ABroMaru3aiys ¥ ONTUMU3ALMS YIIPABIEHUS POLIECCOM JOBOJIKM CTAJld B arperare
KOBUI-MIEYh MPU PALHUOHATIBHOM YIPABICHUU D3JIEKTPUYECKUM PEKUMOM C IENIbIO
JTOCTHKEHHST MAaKCUMaJIbHON TTPOU3BOIUTEILHOCTH TIpoliecca

17. ABroMaruzanusi M ONTUMHU3AIMUS YIPABICHUS TEMIEPATypHBIM PEXUMOM MPHU
noBoake cranu B AKII mpu panmoHaabHOM YIpaBICHUH DJIEKTPUUECKUM PEKUMOM C
WCIIONIF30BAaHUEM HEMPEPBIBHOTO CIOco0a HW3MEpPEHHs TeMIepaTypbl MeTaia il
TTOBBIIICHUS TPOU3BOIUTEIHFHOCTH TIpoliecca

18. ABTOoMaruzauuss ¥ ONTUMHU3ALMS YIOPABICHUS MPOLECCOM LMPKYISIIMOHHOTO
BaKyyMHUPOBAaHHS CTIM TPU PAIMOHAIBHOM YIIPABICHUW PACXOJOM aproHa s
MOBBIIICHUS] MaKCUMaJIbHOW MacChl MeTajljla B HUPKYISIUOHHOM KOHTYpE C ILENbIO
obecreueHnss MaKCUMaJIbHOM MPOU3BOAUTEIBHOCTH MpoIiecca

19. ABromaru3anus 1 ONTUMHU3ALIMS YIIPABIEHUS MPOIIECCOM BaKyyMUPOBAHUS CTAIU Ha
YCTAHOBKE NHPKYIAIMOHHOTO THINA TyTeM pallMOHAJIBHOTO YIPABJICHHUS PACXOI0M
aproHa C LeJIbl0 JOCTHKEHUSI MAaKCUMAJIBHOTO PacxXoJa SKCTPArupoBaHHBIX U3 METalljia
ra30B sl TOCTHIKEHUS MAaKCUMAIBHON MTPOU3BOAUTEILHOCTH TIpoIiecca
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20. ABromMaru3anys ¥ ONTUMHU3aLUs yIIPABICHUS [IPOLECCOM BaKyyMHPOBAHMsI CTAIIN Ha
YCTAHOBKE LUPKYISALUUOHHOIO TUla B pesxxuMme «BKP» mmpu panmoHanbHOM yIIpaBiIeHUU
pacxozioM aprosa Juisg o0ecreyeHuss MakCUMaJbHOI'O IaBIeHUs B paboueM MpOCTPaHCTBE
BaKyyM KaMephbl TP MaKCUMaJIbHOW IPOM3BOAUTEIBHOCTH IIpoLEcca

21. AproMaruzauus W ONTHMH3ALMs YIPABICHUSA IPOLECCOM LMPKYIALUOHHOIO
BaKyyMHPOBaHHUS CTau pu paloHaIbHOM YIPABICHUH pacxonom
TPAHCHOPTUPYIOIIETO ra3a (aproxa) Ajs NojjepKaHuss MUHUMaJIbHOM Macchl MeTallla B
CTaJIEPa3IMBOYHOM KOBIIE M MAKCHMaJIbHOU IIPOM3BOAUTEIBHOCTH IIPOLECCa

22. ABromaruszauys M ONTHMM3AlMs YIPABIEHUS IPOLECCOM HarpeBa MeTajula INpH
palMOHAJbHOM YIIPAaBJIEHUU pPacXoJOM BO3AyXa Uil JOCTUKEHHMS MaKCUMalIbHON
TeMIIeparypbl pabo4ero NpoCTpaHCTBa 1 MUHUMU3AIMK 3aTpaT TOILJIMBA HA HarpeB

23. ABromaru3auMs U ONTHUMM3AIMs YIPABIEHUS IPOLECCOM HarpeBa MeTajula IMpHU
palMOHAILHOM YIIPABICHUM Ta30AMHAMHUYECKUM DPEXUMOM pabouero MmpocTpaHCTBa C
LEeIbl0 MHHMMM3ALMKM TEIUIOBBIX MOTEPh C MOJCOCAMM XOJOAHOIO arMocC(EpHOro
BO3/1yXa U BEIOMBAHUI ropsYnX MPOJYKTOB CTOPAHUS

24. ABromaru3anys 1 ONTUMHU3aLUs yIIPaBJICHU NIPOLIECCOM pa3iuBKH ctanu Ha MHJI3
IpH pAlMOHAJBLHOM YIPABICHUM IMOJayell BOJAbl B CEKIMHU 30HbI BTOPUYHOTO
OXJIAXKACHMUS C LEJIbI0 MHUHHUMHU3ALMKA TEMIIEPATYpPHBIX HANPsKEHUH B OTIMBAEMOMN
3aroTOBKE

25. ABromaruzanys ¥ ONTUMM3ALUS YIPABIEHUS MPOLIECCOM HarpeBa MeTajlla B Ie4ax
MPOXOJHOTO THUMAa TMpH paAlMOHAJIBLHOM YIPaBIEHUU pacHpeleNeHUeM MoJadu
MaKCUMaJIbHOM IIPOM3BOIUTENBHOCTH IIPOLECCa

26. ABromaruzanys ¥ ONTHUMM3AIMS YIPaBJIEHUS MPOIIECCOM HAarpeBa MeTajia B redyax
IIPOXOHOTO THIIA ITPH PALIMOHAIBHOM YIIPABIEHUN PACIPEEIICHUEM TOIUIMBA 10 JUINHE
Me4Yd C IeJbl0 MHUHMMM3AIMKM YIEIbHOIO KOJMYEeCTBa TOIUIMBA Ha HAarpeB TOHHBI
MeTaia

27. ABTOMaruzanMs W ONTHUMH3ALMA YOPABICHUS OXJaxaeHuem Meramia B 3BO ¢
LIEJbI0 TOCTHIKEHNS PaBHOMEPHOT'O OXJIaX1eHus 3arotoBku B MHJI3.

28. ABroMarHyeckasi CHCTEMa IMPOTHO3UPOBAHUS M KOPPEKITUH OOIIEro HarpeBa Kak 101
[IOJJaBa€MON 3aroTOBKM Il pacueTa ONTHMAJIbHOM TEMIEpaTypHOHl TPAaeKTOPUHU B
HarpeBarenbHbIX nedax crada 2500 [TAO «MMKy.
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29. ABroMaruueckas cucreMa MpOrHO3UPOBaHUS U KOPPEKIUM OOLIETr0 HarpeBa KakI10i
M0/1aBaéMOM 3aroTOBKM ISl pacdyera TPACKTOPUU TapaHTHUPOBAHHOTO HarpeBa 3TOM
3aroToBKU B MeToanyeckux redax craga 2000 ITAO «MMK»y.

30. ABromaruyeckas CHUCTeMa ONTHUMH3AlMU  PETYIUPOBAHHS  TEMIIEPATyphl
OT)KUIa€MOI'0 METaJlIa C yY€TOM JIMHAMHUKHU KOJIMTAKOBOM U CTEHJI0BOM TEPMOIIAp B Ie4ax
KOJIMaKoBoro Tuna jmcronpokarnoro mexa JII-5 OAO «MMK».

31. ABTOMaTH3MPOBAaHHAsI CHCTEMa ONTUMAIBHOTO YIPABICHUS BKIIOUEHUEM TOPENIOK C
LIETBI0 TIONYYEHUS CTAaOWIIM3aI[MU TEMIIEpaTyphl MOJOCHl Ha BBIXOJIE U3 y4acTKa Harpena
u o0ecrieueHus: COXpPaHHOCTH PaJMAlMOHHBIX TPYO B 30HAX HarpeBa OallleHHOW MeYu
AHTI'L] nexa mokpertuit [IIAO «MMK».

32. ABTOMaTu3MpoOBaHHAas CHUCTEMa ONTUMAJbHOM KOPPEKUMH TEIUIOBOTO peXuMa
raporeHeparopa npu U3MEHEHUHU KOJTUYECTBA BEIPA0AThIBAEMOM 3JIEKTPOIHEPTUH.

33. ABroMaruzauMs U ONTUMHU3ALMS  YOPAaBICHUS  TEIUIOBBIM  PEKUMOM
paclbUIMTENIHOTO CYIIWJIA C IEJIbI0 TMPUTOTOBJICHHUS 33JaHHOTO  KOJHWYECTBA
TPaHyIHPOBAHHBIX MITAKOOOPA3yIOIIUX CMECEH.

34. ABromaruzalus ¥ ONTUMHU3AIMS TEIUIOBOTO PEKMMa Medeil s CYyIIKH U OT>KHUra
n3zenui oraeynopHoro npousBojctea [TAO «MMKyc nenbio nocTmxeHus TpedyemMoro
Ka4eCTBa OTHEYNOPHBIX U3/IETUH.

OO01mas ueab 3a1aHUS U COACPIKAHUE KyPCOBOI0 IIPOEKTA:

1. Kparkoe onucanue aBTOMaTu3upyeMOro TEXHOJIOIMYECKOTO Ipolecca U ycT-
POMCTBO TEXHOJIOTUYECKOIO arperara Kak OObEKTOB YIpaBlI€HHs, KpUTHYeE-
CKUM aHaIN3 CYILIECTBYIOLINX croco0oB aBTOMaTHUYECKOTO
ONTUMU3HUPYIOILETO YIIPABICHUS TEXHOJIOTMUECKHUX IIPOLIECCOB.

2. O030p wcxomHOW MH(OPMAITUH, CTATUCTUYCCKUX TaHHBIX, pacueT CTaThde-
CKOM XapaKTEPUCTUKH IPOLEcca, MO IKCIEPUMEHTAIBHBIM WM PacUYE€THBIM
JAaHHBIM COCTaBJIEHHE (PYHKIMOHAJIBHO CTPYKTYPHOM CHCTEMbI aBTOMaruye-
CKOTO YIpaBJIEHNUS TEXHOJIOTHYECKHUM ITPOLIECCOM.

3. CI/IHTGSI/IPOBaHI/Ie MareMaTH4eCKOH MOACIN ONTUMAJIBHOI'O YHpaBJICHUA TCX-
HOJIOTHYECKUM MPOIIECCOM, BHIOOP TEXHUUYECKHUX CPEACTB KOHTPOJIS U YIpaB-
JEHUs1 Hu KOH(bI/IprI/IpOBaHI/Ie MNPUOPUTECTHOIO KOHTYypa OINTUMH3AIUN
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YIPaBJICHUS U KOHTPOJIS.

4. Pacuer mepexonHOro mpoiecca B BBIOPAHHOM MPUOPUTETHOM KOHTYpPE ONTH-
MH3AILUHU YIIPABJICHUS C YI€TOM KOHTPOJIBHOIO pacyeTa 1o CHHTE3UPOBAHHOM
paboueii mporpamme.

5. Ontumwuzanus mapaMeTpoB THHAMHUYECKOW HACTPONKH YIPABIIAIOIIETO OJIOKa
CHCTEMBI 110 Pe3yJibTaTaM HCCIICA0BaHUS TIEPEXOIHBIX MIPOIIECCOB, OMpe/esie-
HHE [MOKa3aTesell KauecTBa C IeIbI0 BBIOOpa HaWIydIuX. MccienoBanue mo-
BCACHHA CHUCTCMBI YIIPAaBJICHUA B YCIOBHUAX CMCHICHUA CTaTU4ECKOU
XapaKTEPUCTUKU ONTHUMHU3UPYEMOT0 aBTOMATH3UPYEMOTO IpoIiecca.

CIIOCOOHOCTBIO Pa3pabaThIBaTh MPOSKTHYIO JOKYMEHTAIIHIO B

COOTBETCTBHMH C UMCIOIMMUCS CTAHIApTaMu U TexHu4YeckuMu ycnoBusimu (ITK-7)

3Harb — CYHIECTBYIOINUEC TCKYIIUEC TEXHUYCCKUEC
PELICHHS TI0 BOIPOCY ABTOMATHHUECKOTO 1. VYcnoBubie COBPEMEHHBIC 0003HaUEHUsI TEXHOJIOTUYECKUX napaMeTpoB U TEXHU-
Y YECKUX CPEICTB IpU I'pauueCcKOM IMPEICTABICHUN KOHTYPOB U CUCTEM aBTOMa-
ONTHMMU3UPYIOLICIO YHIPAaBJIICHUS KOH- THUECKOTO YTIpARIEHHS
KPETHBIM IIPOIIECCOM; )
P P ’ 2. TexHWYECKHE OCHOBHBIC XapaKTCPUCTHUKU HanboJiee 4acTo | IOIUPOKO HCIIOJIb-
— TEXHHUYCCKHE BO3MOXHOCTHU MU XapPaKTC-
c R — J— P o 3YEMBIX CPE€ACTB KOHTPOJIA U aBTOMAaTHYCCKOI'0 OIITUMU3UPYIOIIETO YIIPABJICHUA.
UCTUKU II JJaraCMbIX TB KOH- o
p peil peil 3. TpeOGoBaHus K NMPOEKTHPOBAHUIO ABAPHIHBIX CHCTEM CHUTHAIM3AINU C IIEIBIO
TPOJIA U ONITUMAJILHOI'O YIIPABJICHUS o o
P yip ’ obecrnieueHus pa3BuUTHA aBapUHMHBIX CUTHAJIM3allUd K 0e30MacHbIM YCJIOBUAM
— YCJIOBHBIC 0003HaYeHUsI BCEX HCIOIb- TPyJa TeXHONOTHYECKOTO [IePCOHAIA.
MBbIX TCXH TUYCCKUX II MCTPOB
3ye CXHOJIO cc apamMeTpo 4. CTaHI[apTHBIe TpGﬁOBaHI/DI I I/I306pa)1(eHI/I}I " IIPEACTABICHUA pa3pa60TaHHLIX
N TEXHUYECKUX CPEACTB IIPpU l“pa(l)I/IIIe— CAOYVY B cucteme ACY TII
KOM II TABJICHUHW KOHT B U CHUC-
Ko peacTaBIe OHTYPO cue 5. HpI/IHI_[I/IHLI MMPEACTABIICHUA NPUHIUIIUAJIBHBIX CXEM CHUTI'HAJIM3allii KOHTYpPOB
TeM aBTOMATHHCCKOTO OINITUMAJIBHBIX CUCTEM YITPABJICHHA.
ONTHUMU3HUPYIOUICTO YITPABJICHHA,
YmeTh - pagpa6aTBIBaTI, CTPYKTYpPHEIC, (1)yHK- 1. CocraButh CTPYKTYpPHYIO, (byHKHI/IOHaJ'IBHyIO U MMPUHOUITHAJIBHYIO JJICKTpUYC-

IINUOHAJIBHBIC U HpI/IHHI/IHI/IaJ'IBHI)Ie CXe-
MBI CUCTEM ABTOMATHUYECKOTO
ynpaBJ'IeHI/Iﬂ TCXHOJIOTUYCCKUMHU HpO-
1[eCcCaMu;

CKYIO CXeMY KOHTYypa, CTaOWIM3UPYIOUIET0 W ONTHMH3UPYIOIIETO TEeMIEepaTyp-
HBII TapaMeTp 00beKTa: TeMIeparyphl CTeHa Mpoliecca KPUCTALTU3AIMOHHOTO
OT)KUTAa aBTOMOOWIILHOTO JIMCTa B KOJIMAKOBBIX MeYaxX C BOJOPOTHOM 3alluTON
arMocdepsl.
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CTpyKTYypHBII

SJIEMEHT [Tnanupyemblie pe3yabTarhl 00ydeHuUs O1neHouUHbIE CpEICTBA
KOMIICTCHIINHN
ras
3 ) X
BO3/IYX : l
ter ,L
\
2. CocraBUTh CTPYKTYPHYIO, (PYHKIMOHAIBHYIO W TPUHIIUITUAIBHYIO SJICKTPHYE-
CKYIO CXCMy KOHTypa 3KCTpeMaJ'H:>HO'OHTI/IMI/ISI/IPYIOH_ICFO yr[paB.]'IeHI/IH Imponcc-
COM CXKHTaHHWSl TOIUIMBA B pPa0OyYeM IMPOCTPAHCTBE MPOMBIIUICHHOW IeYH B
COOTBCTCTBHHU C O6’BeKTOM ynpaBHeHHﬂ mpoucecca CKUraHnusAa TOIIJIMBA 110 TCMIIC-
parype pabodero MmpoCTPAHCTBA HCIIOJb3Ys METOJ 3allOMHHAHUIO CKOPOCTH H3-
MCHCHUA OHTI/IMI/I3I/IpyeMOF0 HapaMeTpa.
(TE
fm
ras 1 ~> ~> DN
Beomy
BHa,Z[CTB HaBbBIKAMHA HpOGKTI/IpOBaHI/IH nu pa3pa- BBIHOJ'IHI/ITB Fpa(I)I/ILIeCKyIO 4acCThb KprOBOFO HpOeKTa: pa3pa60TaTL CTPYKTypHYIO

OOTKH CTPYKTYPHBIX, (YHKIIMOHAIb-
HBIX W  TPUHIUNHAIBHBIX  CXEM
ONTUMAJIEHOTO ABTOMAaTHYECKOTO
yIIPaBJICHUSL.

CXeMy KOHTypa peryaupoBaHusi, (YHKIHMOHAIBHYIO CXEMY ONTHMH3AIUA U
ABTOMATHU3AlMU U NPUHUUIHAIBHYIO JIEKTPUUECKYIO CXEMY JABYXKOHTYPHOM CHCTEMBI
YIpaBJICHUS TEIUIOBBIM PEKHUMOM paboydero MpoCTPAHCTBA MPOMBIIICHHBIX TTEUeH.
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0) Ilopsimoxk mnpoBedeHUS] TNPOMEKYTOYHOM AaTTeCTAllMU, MOKA3aTeJd M KPUTEPUH
OLlCHUBAHMSA:

[Ipomexyrounas arrecranus o JTUCLIUTIIIMHE «OntuMusanyss  yInpaBJI€HHUS
TEXHOJIOTHYECKUMH IPOLEccCaMi MEeTaJIIypru4eckoro IMpOM3BOJCTBAa» BKIIOYAET TEOPETUYECKHE
BOIIPOCHI, MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOGHHS OOYUYalOIIMMUCS 3HAHUH, U MPAKTUYECKHE
3aJJaHMs, BBIABIIAIOIIUE CTENEHb C(HOPMUPOBAHHOCTH YMEHHMM M BIAaJEHUH, POBOJUTCS B (hopme
3aueTa M 9k3ameHa (5 Kypc), ¥ B (hopMe BBITIOIHEHHS U 3alIUThI KyPCOBOTO MPOCKTA.

OK3aMeH 10 JAHHOW JUCLMILIMHE INPOBOIUTCS B YCTHOH (hopMe IO 3K3aMEHAIMOHHBIM
ouneraM, KaXIbIH M3 KOTOPHIX BKIIOYAET 2 TEOPETUYECKHX BOIPOCA M OJHO MPAKTUYECKOE
3aJjaHue.

Iloxka3aTesn u KpUTEpHUN OLleHUBAHKS IK3aMeHa:

— Ha OIEHKY «OTJMYHO» (5 0a/muioB) — 0Oy4aromMiCs JAEMOHCTPHUPYET BBICOKHH YPOBECHb
c(hOpMUPOBAHHOCTH KOMIETEHIIHMI, BCECTOPOHHEE, CUCTEMAaTHUECKOE U ITyOOKOoe 3HaHHE Y4eOHOTO
Marepuaia, CBOOOJHO BBINOJNHSACT TPAKTHUECKUE 3aJaHusl, CBOOOIHO ONEPUPYET 3HAHUSIMH,
YMEHUSMHU, TPUMEHSET UX B CUTYallUsX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIICHKY «xopomo» (4 Oamia) — oOy4aromuics JAEMOHCTPUPYET CPEIHUN YpPOBEHBb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOEHBI, HO JIOMYCKAaIOTCS
HE3HAYUTEIbHBIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS MPH AHATUTHYECKUX OIEpalUsiX, TMepeHoce
3HAHUU U YMEHUH Ha HOBbIE, HECTAHAAPTHBIC CUTYAIIHH.

— Ha OILICHKY «YAOBJIETBOPHTEIbHO» (3 Oama) — oOyvaromuiics 1eMOHCTPUPYET OPOTOBBIN
ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHLUN: B XO/I€ KOHTPOIBHBIX MEPONPUSTUN JOMYCKaloTCA
OmMOKH, TPOSBISETCS OTCYTCTBHE OTAENBHBIX 3HAHWH, YMEHHH, HaBBIKOB, OOyYaroImuics
WCIBITHIBACT 3HAYUTENbHBIE 3aTPYyAHEHHS TPU OMEPUPOBAHUU 3HAHUSIMHU U YMEHHSIMH TpPU HUX
MepeHOCe Ha HOBBIE CHTYaIlHH.

— Ha OLIEHKY «HEeYAOBJeTBOPHUTEIbHO» (2 Oaina) — oOyyaromuicss JeMOHCTPUPYET 3HAHUS
He 6onee 20% TeopeTHUeCKoro MaTepuaa, JOIMyCcKaeT CYIIECTBEHHbIE OIMOKH, HE MOXKET MOKa3aTh
MHTEJJIEKTyalbHbIE HABBIKU PEIICHHSI TPOCTHIX 3a/1au.

— Ha OIICHKY «HeY0BJeTBOPUTEILHO» (1 0amt) — oOydyaromuiicss He MOXKET MTOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOM3BEACHUS U 00BSICHEHUSI HH(OPMALIMHU, HE MOXKET MTOKa3aTh UHTEIJIEKTYyallbHbIE
HaBBIKH PEIICHUS IPOCTHIX 33/ad.

IToxa3aresm 1 KpUTEpPUHU OLICHUBAHNUS 3a4eTAa.

— Ha OLEHKY «3a4yTeH0» — oOydJaroluiics JIEeMOHCTPUPYET JIOCTaTOYHBIM YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHUYeCKOe 3HaHUE yueOHOTo MaTepHaia,
JIOCTaTOYHO CBOOOJIHO BBINOJIHAET MPAKTHUUECKHE 3a/laHus, ONEpPUpPYeT 3HAHUSIMH, YMEHUSIMH,
IIPUMEHSIET UX B CUTyallUsIX PELIEHUS TUIIOBBIX 3aay.

— Ha OLIEHKY «He 3a4TeH0» — OOyuaroluiics AEMOHCTpUpyeT 3HaHus He Ooinee 20%
TEOPETUYECKOTO MaTepuasia, JIOMYCKaeT CYyIIECTBEHHblE OIIMOKM, HE MOXeT II0Ka3arh
HWHTCJUICKTYaJIbHBIC HABBIKW PCHICHUA IMMPOCTHIX 3aa4.

KypcoBoii mpoekT BBHIMOJHSETCS MOJA PYKOBOACTBOM IIperojiaBaresnisi, B Ipolecce ee
HamMcaHusl oOy4aroIMiCsl pa3BUBaeT HAaBBIKM K Hay4dHOH paboTe, 3aKperuisis U OJHOBPEMEHHO
paciivpsii  3HaHUS, T[OJYYEHHble TpU M3y4eHHMH Kypca «OnTumuzauus  yrpaBlieHUS
TEXHOJIOTMUECKMMH  TPOLECCAaMU  METaJUIypru4ecKoro mnpousBoacTBa». [lpu  BeImoaHEHUH
KypCOBOTO INpoeKTa OOy4aroluiicsi NOJDKEH I0Ka3aThb CBOE YMEHHME padoTaTb ¢ HOPMATHUBHBIM
MaTepuajioM U IPYIrMMH JINTEPATYPHBIMU UCTOYHUKAMM, & TAKXKE BO3MOXKHOCTb CUCTEMATU3UPOBAThH
U aHAJIM3UPOBATh (PAaKTUUYECKUI MaTepHal U CaMOCTOSITENbHO TBOPUECKU €TI0 OCMBICIMBATH.

B mpomecce HamucaHus KypCOBOTO TIPOEKTa OOy4aromIMHCS JOJDKEH pa3o0parbcs B
TEOPETUYECKUX BOMNPOCAX M30paHHON TEMbI, CAMOCTOSTEIBHO MPOAHAIU3UPOBATh MPAKTUYECKUN



Marepual, pa3ooparb 1 000CHOBATH MPAKTUYECKUE TPEATIOKEHUS.

IMoka3are/m U KPUTEPHH OLICHUBAHUS KYPCOBOIO IPOEKTA:

— Ha OIICHKY «OTJMYHO» (5 0amioB) — MPOEKT BBIIOJHEH B COOTBETCTBHM C 3aJaHHEM,
oOydJarommuiicss TTOKa3bIBa€T BHICOKMH YpOBEHBb 3HAHHWK HE TOJHKO HA YPOBHE BOCIIPOHM3BEACHHS U
oObsicHeHHsT MHGpOpMAllMK, HO M HHTEJUIEKTyaJbHbIE HABBIKM pelleHus MnpolieM M 3ajad,
HAXO0XICHUS] YHUKAJIbHBIX OTBETOB K MPOOJIeMaM, OLIEHKH U BEIHECEHUS! KPUTHUECKHUX CYXKICHHIA;

— Ha OLIGHKY «Xopomio» (4 Oamna) — MPOEKT BHINOJHEH B COOTBETCTBUHM C 3aJaHHUEM,
oOydaroluiics TMOKa3bIBA€T 3HAHWS HE TOJNBKO Ha YPOBHE BOCIPOM3BEACHHS U OOBSICHEHUS
uHpopManuu, HO U HHTEJUIEKTyaJbHble HABBIKM pEIICHUs MpoOJieM U 3a/4ad, HaXOXKICHHS
YHHUKaQJIbHBIX OTBETOB K IIpo0JieMam;

— Ha OLIEHKY «YIOBJIETBOPHMTEJIbHO» (3 Oayiyja) — MPOEKT BBIIOJHEH B COOTBETCTBHH C
3aJjaHueM, OOyYaroIIMHCS TOKa3bIBa€T 3HAHHMS HA YPOBHE BOCIPOM3BEACHUS M OOBSICHEHUS
nH(pOpMaIK, UHTEJUIEKTyallbHbIE HABBIKM PELICHUS MPOCTHIX 337134,

— Ha OIICHKY «HeYIO0BJIETBOPHUTEIbHO» (2 Oamia) — 3aJaHue MPENoJaBaTelis BBHIIOIHEHO
YacTUYHO, B MpOLIECCE 3alIUThl paObOThl OOYYArOMIMICS IOMYCKAaeT CYIIECTBEHHbIC OIIMOKH, HE
MOJKET IT0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKH PELICHUS IIOCTAaBICHHOW 3a1a4u.

— Ha OLICHKY «HEeYIOBJIeTBOpHTeJbHO» (1 0amn) — 3amaHue MpernoaaBaTelis BBITOTHEHO
YaCTUYHO, 00yYArOIIUIACS HE MOXKET BOCIIPOM3BECTH M OOBSICHUTH COIEPIKaHUE, HE MOXKET IIOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKY PEIICHUS OCTaBICHHOU 3a4a4u.

8 YuebHo-MeToqu4eckoe U MHGOPMALIMOHHOE 00ecTieYeHre TUCIHIIINHBI

a) Ocnoenas numepamypa:

1. Mapcynkun, b. H. ABromaruzaius TEXHOJOTMYECKHUX IPOILIECCOB M TPOU3BOJICTB B
MeTamutypruu: yaeoHoe nocodue / b. H. ITapcynkun, C. M. Auapees, E. C. Pssounkosa ; ox pen. b.
H. ITapcynkuna ; MI'TY, [kad. [IKuCVY]. - Marauroropck, 2011. - 151 c. : un., tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/
482.pdf&view=true (mara oOpamienus: 14.09.2020). - MakpooObeKT. - TeKCT: AIEKTPOHHBIH. -
Nmeercs nedarHblid aHAJIOT.

2. CoBpeMEHHBIC CUCTEMBl aBTOMATH3allMd W YIpaBlieHUus : ydeOHoe mocoome / C. M.
Annpees, E. C. Pa6unkosa, E. FO. Myxuna, T. I. Cyxonocosa ; MI'TVY. - Marauroropck : MI'TY,
2015. - 1 onekrpon. ont. guck (CD-ROM). - 3ami. ¢ tutyn. o9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/1123963/7
1.pdf&view=true (mara oOpamienus: 14.09.2020). - MakpooObekT. - TeKCT : 3IeKTPOHHBIN. -
Caenenus noctynssl Takke Ha CD-ROM.

0) /lonoanumenvnaa numepamypa:

1. IMapcynkun, b. H. Apromaru3zanus U ONTUMHU3ALMS YIPaBICHUS TEIUIOBBIM PEXKUMOM
paboTHI OI0Ka BO3IyXOHArpeBarenei JoMeHHo neun : yueonoe nmocodue / b. H. IMapcynkun, C. M.
Annpees, M. 0. Psg6unkos ; MI'TY, [kad. [IKuCVY] . - MaFHI/ITOFOpCK 2009. - 148 c. : un., Tpad.,
CXEMBHI, TaoI. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=269. pdf&show dcatalogues/1/1060896/
269.pdf&view=true (mara oOpamenus: 14.09.2020). - MakpooObeKT. - TeKCT : AIEKTPOHHBIN. -
Nmeercs nedarHblid aHAJIOT.

2. lapcynkun, b. H. ABromaru3anusi TEXHOJIOTHYECKHUX IPOIECCOB M IPOU3BOJACTB.
[Ipon3BOACTBO CTaNM B MAPTEHOBCKUX I1€4YaX, IBYXBAHHBIX arperarax v KUCIOPOAHBIX KOHBEPTEPAxX

yueObHoe mocobue / b. H. Ilapcynkun, T. T. CyXOHOCOBa A. P. bonmapera ; MITY. -
MarauTtoropck : MI'TY, 2016. - 264 C. Ui, TaomI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2913. pdf&show dcatalogues/1/113446
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https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/482.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/482.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/1123963/71.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/1123963/71.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/1060896/269.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/1060896/269.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/2913.pdf&view=true

3/2913.pdf&view=true (mara oopamenus: 14.09.2020). - MakpooObeKT. - TeKCT : 3JIEKTPOHHBIMH. -
Nmeercs neyaTHblil aHAJIOT.

3. Ilapcynkun, b. H. Hcnomp3oBaHue 3KCIIEPUMEHTAIBHO-CTATUCTHYECKUX METOHOB
MOJICIIUPOBAHUS [UIs YIPABICHUS TEXHOJIOTHYECKUMH TIpolieccaMu . ydebHoe mocobue / b. H.
[Mapcynkun, C. M. Auapees, E. C. Psa6unkosa ; MI'TYV. - MaI‘HI/ITOFOpCK 2012. - 177 c. : un., rpad.,
CXEMBI, TabII. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=597. pdf&show dcatalogues/1/1103150/
597.pdf&view=true (mara obpamenus: 14.09.2020). - MakpooObeKkT. - TeKCT : AIECKTPOHHBIA. -
ISBN 978-5-9967-0292-3. - ImeeTcs me4aTHbIA aHAJIOT.

4. Tlapcynkun, b. H. ABromaru3ammsi TEXHOJOTHYECKHX IPOIECCOB M MPOU3BOICTB.
Kokcoxumuueckoe mpou3BoAcTBo . yueOHoe mocodue / b. H. IMapcynkun, T. I. CyxoHocosa. -
MarsauTtoropck : MI'TY, 2015. - 226 c. : WL, TaoII. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=900.pdf&show=dcatalogues/1/1118840/
900.pdf&view=true (mara obpamenus: 14.09.2020). - MakpooObeKT. - TeKCT : AIEKTPOHHBIA. -
ISBN 978-5-9967-0586-3. - MimeeTcst meyaTHbIN aHAJIOT.

5. Iapcynkun, b. H. 3agaunm mo cuHTE3y aBTOMATU3MPOBAHHBIX CHUCTEM YIIPABICHUS
TEXHOJIOTUYECKUMH TPOIIECCaMH M MPOU3BOACTBOM : yueOHoe mocodue / b. H. IMapcynkun, T. I.
CyxonocoBa ; MI'TY. - Maruutoropck : MI'TY, 2016. - 54 c. : wun., Tabn., cxem. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2248.pdf&show=dcatalogues/1/112974
3/2248.pdf&view=true (mara obpamenus: 14.05.2020). - MakpooObeKT. - TeKCT : 3JIEKTPOHHBIMH. -
Nmeercs nevarHblid aHAJIOT.

6. bopomun, WM. @. ABromaruzamus TEXHOJIOTMYECKHX IPOIECCOB U  CHUCTEMBI
ABTOMATHYECKOTO yrpaBiieHus : yueOHuk it By30oB / . @. Boponun, C. A. AuapeeB. — 2-¢ u3.,
ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2020. — 386 c¢. — (Bsicmiee oOpa3oBanue). —
ISBN 978-5-534-07895-4. — Tekcr : oamektpounsii // DBC HOpait [caiit]. — URL:
https://urait.ru/bcode/453023 (mara obpamienus: 20.09.2020).

7. Xpamenkos, B. I. ABromarusanus ynpaBieHHs TEXHOJIOTMUYECKMMM MpOLEccaMu
Oypenusi He()Tera3oBbIX CKBaXHH . yueOHoe mocobue mis By30B / B. I. XpamenkoB. — Mockga :
WznarensctBo FOpaiit, 2020. — 415 c. — (Bricmee oOpaszoBanue). — ISBN 978-5-534-00854-8.
— Texer : snektponnsiii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451211 (mara
oopamenus: 20.09.2020).

8. Tpycos, A. H. ABTomaru3aius TEXHOJIOTHYECKUX MPOILIECCOB U MPOM3BOJCTB | yueOHOE
nocooue / A. H. TpycoB. — Kemeposo : Ky3s['TV umenu T.®. T'opbauea, 2017. — 186 c. — ISBN
978-5-906969-39-2. — Tekct : anekTpoHHbIN // JlaHb : 37EKTPOHHO-OMOMHOTEUHAs CUCTEMa. —
URL.: https://e.lanbook.com/book/105407 (nara oopamienus: 20.09.2020).

6) Memoouueckue ykazanus

1. OnTuMu3aiMs yrOpaBiIeHUS TEXHOJOTMYECKUMH mporeccamu : mpaktukym / b. H.
HapCYHKI/IH C. M. Annpees, E. C. Psounkosa, T. I. O6yxoBa ; MI'TV. - Marauroropck, 2013. - 177
c. ui., rpad., CXEMBI, TaomI. - URL:
https: //maqtu informsystema.ru/uploader/fileUpload?name=638.pdf&show=dcatalogues/1/1109486/
638.pdf&view=true (mara obpamenus: 14.05.2020). - MakpooObekT. - TeKCT : ANIEKTPOHHBIN. -
ISBN 978-5-9967-0393-7. - ImeeTcs mevaTHbIN aHAJIOT.

2. Tlapcynkwn, b. H. 3amaum mo cuHTE3y aBTOMAaTH3WPOBAHHBIX CHCTEM YIPaBICHUS
TEXHOJIOTHYECKUMHU IpOoIlecCaMu U MPOU3BOACTBOM : ydueOHoe mocobue / b. H. Ilapcynkun, T. I.
CyxonocoBa ; MI'TY. - Marautoropck : MI'TY, 2016. - 54 c. : w1, tabdm., cxem. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=2248.pdf&show=dcataloques/1/1129743/2248.pdf&view=true (mara obparieHus:
18.09.2020). - MakpooObeKT. - TeKcT : AeKTPOHHBIN. - FIMeeTcs nedaTHbIi aHaJIoT.

3. MeToauuecknue peKOMEHJAIMM 1JIsI BBITIOJHEHUST KypCOBOTO TIpoekTa. [Ipunoxenue
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2) Ilpozpammnoe obecneuenue u unmepHem-pecypcol

IIporpamMmmHoe oGecnieueHne

Haumenosanue 110 Ne norosopa Cpok neicTBUs JIMLIEH3UU

MS Windows XP
Professional(nus  |[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2003
Professional
7Zip cB00OIHO pacnpocTpansemoe 110 0ECCPOYHO
BupryanbHslit
CTEHJ] CUCTEMBI
ABTOMATHMICCKOTO cBuaeTenbcTBO No2013612340 0eCCpOYHO
yIpaBICHUS

TEXHOJIOTHYECKUM
rapamMeTpoM

FAR Manager cB00OOIHO pacrnpoctpansemoe [10 0ECCPOYHO

Ne 135 ot 17.09.2007 OeccpouHo

HpO(l)eCCI/IOHaJII)HI)Ie 0a3mbl JAaHHbIX U I/Il—[(t)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMbBI

HasBauune kypca CchlUIKa

DnekTpoHHas 0aza MmepuoaMYecKuX u3maHui East

View Information Services, OO0 «MIBUCx» https://dlib.eastview.com/

HanumonaneHass uHpOpMaIMOHHO-aHAIUTHYECKAS
cuctema — Poccuiicknit wunmekc Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PUHIL)

[TouckoBas cucrema Axaaemuss Google (Google

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

Undpopmanmonnas cucreMa - EnauHoe OKHO

URL: http://window.edu.ru/
JOCTYIIa K I/IHd)O]Z)MaI_II/IOHHBIM pecypcamM

denepanibHOE  TOCYAApPCTBEHHOE  OFOKETHOE
yUpeKICHNE «DenepaabHbIi unctutyT|URL: http://www1.fips.ru/
IPOMBIIIJICHHOW COOCTBEHHOCTHY

Poccuiickass ~ TocymapcTBeHHas ~ OuOmmoTeka.

https://www.rsl.ru/ru/4readers/cataloques/
Karanoru

DOnekTpoHHBIE pecypebl 6ubmmoreku MITY um.

http://magtu.ru:8085/marcweb2/Default.asp
I'"". HocoBa

@enepanbHblii  00pa3oBaTeNbHBIA  MOpTAl

~ |nttp://ecsocman.hse.ru/
Oxonomuka. Conmosiorus. MeHeKMeHT

yHI/IBC CHUTCTCKasa HHMOPMAIIMOHHAaA CHUCTCMA - .
p (bopwman https://uisrussia.msu.ru

POCCHA

Mexcynaponsas HAYKOMETPHHCCKAM) s ehofscience.com
ped)epaTHBHaﬂ M IIOJHOTEKCTOBAsT Oasa JAaHHBIX

MexayHapoaHas pedeparuBHas i http://scopus.com
IIOJIHOTEKCTOBAsA CIIpaBO4YHas Oasza JAHHBIX

MemnyHaponH_aﬂ Oa3za MOIHOTEKCTOBBIX 111y 1link springer.com/
»KypHasioB Springer Journals

MexayHapoaHas KOJUIEKIIUS Hay4YHBIX

http://www.springerprotocols.com/

IIPOTOKOJIOB II0 Pa3JIMYHbIM OTpaCIsIM 3HAHUMN

MexayHaponHast 0a3a HayyHBIX MarepualioB B

http://materials.springer.com/
obnacth (U3MYECKUX HAyK M WHKHHHPHHTA
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http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/

MexnayHnapoaHasi 0aza CIpaBOYHBIX HM3JAHUN 10
BCEM OTpaciisiM 3Hanui SpringerReference

http://www.springer.com/references

MexaynaponHast pedeparuBHas 6a3a JaHHBIX I10
YUCTOM M NpUKIIagHON MareMaruke ZbMATH

http://zbmath.org/

MesxyHapoaHas pedeparuBHas
IIOJIHOTEKCTOBAsl __ clipaBo4Hasi _ 0aza

JAHHBIX

1 https://www.nature.com/siteindex

ApXUB Hay4dHbIX KypHaioB «HarmonanbHbIN
AIIEKTPOHHO-MH(POPMAIIMOHHBIN KOHIIOPLILYM

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

9 MarepuajibHO-TEXHHYECKOe o0ecneyeHne JUCIUINITHBI

Twun 1 Ha3Banue AyIUTOPHUHN

OcHarieHue ayauTopun

Y4eOHbIC ayTUTOPUU IS TIPOBEICHUS
3aHATHUN JICKUMOHHOIO THIIA

MynsTuMeIniHBIE CPEACTBA XPAHECHMS, IEperadu
U TpejicTaBieHusl HHpopmanuu

Y4eOHast ayquTOpHsI IS IIPOBEICHUS
NPAaKTUYCCKHUX 3aHITUH 1 1a00paTOPHBIX
pabor:

nJaboparopusi aBTOMaTU3aluu
TCXHOJIOTMYCCKHUX MPOUCCCOB U
IIPOM3BOJICTB

JlaGopatopHble YCTaHOBKM W  TNPUOOPHI  JiA
BBITIOJTHEHHST  JIA0OPAaTOPHBIX M MPAKTHUYECKHUX
pabor:

— naboparopubiii  creHa  «l[IpomblieHHbIC
natynku pacxonay, [IJIP-CK + kommbrotep
¢ mpenycranoBieHHbIM [1O oT u3roroBure-
T8l

— naboparopubiii  creHa  «l[IpomblieHHbIC
natuuku Temnepatyps», I[TAT-CK + xom-
MBIOTEP ¢ TIpenycTaHoBieHHbIM [1O0 ot u3-
TOTOBUTETIS.

— nabopartopHsiii  creHs  «l[IpombllIeHHBIE
natuuku gasienus», [IJJI-CK + xommbio-
Tep ¢ npexaycraHoBieHHbIM [1O oT u3roro-
BUTEJIS,

— NPOrpaMMHPYEMBIM JIOTUYECKUNA KOHTPOJI-
nep IJIK-Siemens + HOyTOyK ¢ mpemycTa-
HoBNeHHBIM [10 oT u3roroBuTENS;

— J1a0OpaTOpHBIM  CTEHJ «ABTOMAaTH3aLUS
CHUCTEM TeIUIOTa30CHAOKEHHSI W BEHTHIIS-
mun», ATICB-09-11JIP-01 + HOyTOYK C
npeayctaHoBiieHHBIM 11O oT u3roroBuTens;

— J1a0OpaTOpHBIA  CTEHJ «ABTOMAaTHU3AIUs
CHCTEM BOJOCHA0XEHHUS U BOJIOOTBEICHUSI,
ABHUB-Y-01-12;

— naboparopubiii crena «I1JIK-Omron-40A-
HH#»

Y4eOHble aynuTOPUU JAJsl BBIMOJTHEHUS
KypCOBOTO TIPOEKTUPOBAHUS, IMOMEIICHHUS
IS CaMOCTOSITEIILHOU paboThI
00yJaroImmxcst

[lepconanbHble KOMMBIOTEPHl ¢ maketoM MS
Office, Beixomom B HMHTEpHET W C JOCTYIIOM B
ANIEKTPOHHYIO HWH(OPMAIIMOHHO-00Pa30BaTEIbHYIO
Cpely YHUBEPCUTETA

Y4eOHble ayIUTOPUU ISl TPYMHIOBBIX U
WHUBUTYaJIbHBIX KOHCYJbTaIIUM,
TEKYIIEr0 KOHTPOJS M MPOMEXKYTOUHBIX

Jlocka, MynbTUMEIUUHBIA POEKTOP, IKPAH
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[Ipunoxenue

MemoouuecKkue ykazanus K 6blNOTHEHUI0 KYPCO8020 NPOEKMA NO OUCYUNIUHE
" Onmumusayus ynpaeienus mexHoi02udecKumMu npoueccamu Memaiiypeuieckoo
npouzeoocmea "’

1. HEJIM 1 3AJTAYU KYPCOBOI'O TPOEKTUPOBAHUA

KypcoBoii mpoektr mo yueOHOW 1o  guciuiummHe «ONnTUMU3anUs — YIpaBlICHUS
TEXHOJIOTUYECKUMHU IIPOLIECCAMU METAJUIyPrHUECKOrO IMPOU3BOJICTBA» SBIIAETCS 3aBEPIIAIOLIUM
3TaroM Y4eOHOW MOATOTOBKH TIEPE]] BBIOJHEHUEM BBIMTYCKHONW KBaTH(PUKAIIMOHHON paboThI
OakasaBpa.

[lenbt0 BBINOJHEHHSI KYpPCOBOIO IPOEKTA SIBISETCS: MOJYYEHUE IPAKTUYECKOIO OIBITA W
npruoOpeTeHue HeoOXOJUMOIO OMBITA 10 CO3AHUI0 ABTOMATU3UPOBAHHBIX CUCTEM aBTOMATHYECKON
ONTUMH3ALMKM YIPABICHUS TEXHOJIOTMYECKMMH MPOLIECCAMH C MCIIOIb30BAHUEM COBPEMEHHBIX
TEXHUUYECKHUX CPEACTB KOHTPOJIS, YIIPaBICHUS U HHPOPMAITMOHHBIX KOMMYHUKAIUH.

[IpuHUIMIIHATBEHO B KYPCOBOM IIPOEKTE JIOJDKHBI OBITH BBIJICJICHBI 00111as1 U CIIeUaIbHAS YaCTH.

[Ipu BbIOMTHEHUHM OOIIEH 4YacTU aBTOP MPOEKTa MOJKEH KBAIU(UIMPOBAHHO OTMETHTH U
OTpa3uTh XapaKTepPHbIE OCOOCHHOCTH ABTOMATHU3HPYEMOTO ONTHMHU3HPYEMOTO TEXHOJIOTHYECCKOTO
mpouecca M J1aTh INOJHYK XapaKTepPUCTHKY BCEX COBPEMEHHBIX TEXHUUYECKUX CpEACTB,
HCIIONIE3YEMBIX TPHU pa3paboTke (MPOCKTUPOBAHUH) MPUHIMITHAIBLHON (DYHKIIMOHAILHOW CXEMBI
KOHTPOJISL U PETYIHPOBAHUS BCEMH ITapaMETPaMH TEXHOJIOTMYECKOIO Mpoliecca.

B crienmanbHOM yacTu KypCOBOIO MPOEKTA aBTOP AOJKEH PEAIBHO MPOJAEMOHCTPUPOBATH CBOE
TBOPYECKOE YMEHHE 0 COBEPIICHCTBOBAHUIO U TEOPETUUYECKOMY OOOCHOBAHHIO JOCTOBEPHOCTH H
pearu3yeMOCTH UM TIPEA-CTABICHHOTO TEXHUYECKOTO peHIeHUs] KOHKPETHOM MpOoOJIeMBl,
HampaBlieHHOW Ha TOBbBIIIEHHE Y(PPEKTUBHOCTH (YHKIIMOHUPOBAHUS CHCTEMbl aBTOMATHYECKOTO
YIPaBJICHUS OTIAEIHHBIM MPOOIEMHBIM MapaMETPOM TEXHOJIOTHYECKOTO MpoIiecca.

2. CTPYKTYPA KYPCOBOTI'O ITPOEKTA

KypcoBoii mpoektr mo muctmmimHe «ONTUMH3AIMS —YIPAaBICHUS TEXHOJOTHUYECKUMHU
MPOIECCAMU METAJIIIypru4ecKoro IMPOU3BOJICTBA» COCTOMT M3 JIBYyX OCHOBHBIX 4YacTei: oOuien
YacTH W CHeNHaJbHON 4acTu. Kpome Toro, mosiCHUTENbHAs 3amicKa TaKkKe JOJDKHA COAEPIKaTh
3aJJaHMe Ha BBIIOJIHEHUE KYpCOBOIO MPOEKTa, colepikaHue, pedepar, BBEJCHHE, 3aKJIIOUEHUE U
TIPUIIOKEHUSI.

Tembl o0medl u crenuanbHOW YacTed ONPEAEIAIOTCS CTYJEHTOM CaMOCTOSITEJIBHO IO
COINIAaCOBaHMIO ¢ mpenopaBareneM. Kak mpaBmio, BBIOOp TeMbl TNPOW3BOAMTCS IO
TEXHOJIOTHYECKOMY IpOLECCY, H3y4aeMOMy B TMEpUOJ MPOM3BOACTBEHHON NpPaKkTUKU. B
JTaTbHEHIIEM TIOTyYeHHas TeMa KypCOBOTO TPOEKTa MOXKET OBITh HCIIONIb30BaHA CTYIECHTOM B
KauecTBe 0a30BOil [uia Gosiee MIyOOKON MpopaboTKH €€ B BHIMYCKHON KBAJIM(UKAIIMOHHON padoTe.
OdopmieHne MOSICHUTENFHOW 3alCKA U JIEMOHCTPAITMOHHBIX YEePTEXKEW MPOU3BOIUTCS CTPOTO B
COOTBETCTBHH C JIEHCTBYIOIIMMU CTaHIAPTaMHU.

[TosicHuTenpHas 3alicKa KypCOBOTO IIPOEKTA JOJDKHA BKJIIOYATh B CEOSl  CIIEMyIOIIHe
o0s13aTeNbHbIE pa3/ieibl.

1. 3aganue Ha KypcoBO#W NpoeKkT. B 3amanuu ykaspiBaeTcs Tema oOIIeH M CHEHaTbHBIX
yacTeld KypcOBOTO NpPOEKTa, a TaKXKe CChIJIKA Ha HCXOJIHBIE MaTepuajbl, JaHHbIE W3 KOTOPBIX
MCTIOJB3YIOTCSI TIPH BBIMOJIHEHUH KypCOBOTO NMPOEKTa. B kauecTBe TakMX MarepuajoB MOTYT OBITh
UCIOJb30BaHbl TEXHOJIOTMYECKHE HMHCTPYKLUHU, PE3YJIbTaTbl IPOMBIIUIEHHOW WM OIBITHO-
MPOMBIIIJICHHON 3KCIUTyaTallil TEXHOJIIOTHYECKOTrOo 000pyloBaHMA, pabodyHe YEpTEKU U CXEMBI
aBTOMaTH3alMd U T.J. Takke MOTryT ObITh IOKa3aHbl I'paQUKH CTaTMUECKUX U AMHAMUYECKUX
XapaKTEepUCTUK Mpollecca BIJaHHBIX IpenoaasareneM. O0bvem pazzaena 1-2 cTp.
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2. Pedepar. B pedepare ykaszpiBaeTcs: cBeleHHS 00 0ObeME MOSCHHUTEIBHON 3aIlMCKH,
KOJIMYECTBE WILTIOCTPALMMA, TEMOHCTPAIIMOHHBIX JIUCTOB, TAOIHI], IPUIOKCHHMA, HCIIOJIb30BAHHBIX
MCTOYHHMKOB; TIEPEUYECHb KIIOUYEBBIX CJIOB, KOTOPBIA JOJDKEH BKJIKOYaThb OT 5 10 15 cioB uim
CIIOBOCOYETAHU M3 TEKCTa MOSCHUTEIIBHON 3aIMCKHU, KOTOPhIE B HAHMOOJBIIECH Mepe XapaKTePU3YIOT
e€ conmepkaHue U 00ECHEeYyuBAIOT BO3MOXHOCTH HH(GOPMAIIMOHHOTO IIOMCKA; TEKCT pedepara,
KOTOPBIM JTOJDKEH COZepKaTb OOBEKT MCCIIENOBAaHMSA WM Pa3pabOTKH; Ledb pabOThI; Pe3yiabTaThl
paboThI; OCHOBHBIE TEXHUKO-IKCIUTyaTallHOHHbIE XapaKTEPUCTUKU; O0OJacTb MPUMEHEHUS;
YKOHOMHYECKYIO Y PEKTUBHOCTh WIIM 3HAYUMOCTH paboTel. O0beM pedepara 1-2 crp.

Pedepar BxoguT B cocTaB MOSACHUTENBHOM 3alIMCKH M KPOME TOTO JTOJIKEH OBbITh MPEACTaBICH
B BUJIE OT/ICIILHOTO TEKCTOBOTO (paiina Ha nucke ¢ mmeHeM (aiina: «Pammmms Ums OTaecTBo.tXt».

3. Conepxanme. ConepkaHue BKIIOYACT BBEJCHUE, HAUMEHOBAHUE BCEX Pa3JIElioB,
MOJPAa3/IeOB, MYHKTOB (€CIM OHU MMEIOT HAUMEHOBAHHE), 3aKII0UEHHUE, CIIMCOK MCIOIb30BAHHBIX
MCTOYHUKOB M HAUMEHOBAaHWE IIPUJIOKEHUM C YKAa3aHUEM HOMEPOB CTpaHUILl, C KOTOPBIX
HAYMHAIOTCS TH JIEMEHTBI MOSICHUTENBHOU 3amucku. OObeM cofepkaHusi OOBIYHO HE MPEBBIIIACT
1 cTp.

4. BBenenne. BBeneHue TOJDKHO COMEP)KaTh OIEHKY COBPEMEHHOTO COCTOSIHHS PellaeMoi
3a/lauy, a TaKKe aKTyalbHOCTh M HOBU3HY TEMBbI KypcoBoro npoekra. O6beM BBeneHus He 6onee 1
CTp.

5. O6mas yactb. OcHOBHas 3a7a4a OOIIEeH YacTU MPOBECTH OOOCHOBAHHYIO pa3pabOTKy
CXEMbl ABTOMATH3AIlMM M ONTUMM3AIMU 3aJaHHOTO TEXHOJOTHYECKOTO arperara C Yy4eToM
0COOCHHOCTEH TeXHOJIorHueckoro mporecca. OO0mias yacTh JOKHA 00s13aTeNbHO BKIIIOYATh B ce0s
CIIEYIOIINE Pa3/enbl:

5.1. Onucanue mexnonocuuecko2o npoyecca. B 3ToM paszgene noapoOHO ONUCHIBAETCA
UCIIOJIb3yeMasi TEXHOJIOTHs IOJIyYE€HHUS TOTOBOTO IMPOAYKTAa C YKa3aHUEM UHCJICHHBIX 3HAYCHWUU
OCHOBHBIX KOHCTPYKIIMOHHBIX, TEXHOJIOTMUECKUX M SKOHOMHYECKHX NapaMmeTpoB arperara. Oobem
pazznena 4-6 ctp.

5.2. OCO6€HHOCmM U 3a0a4u A6MOMAMUYECKO20 ONMUMANBHO20 ynpaejieHus 6bl6paHHblM
MeXHON02UYeCKUM —npoyeccom. B 3TOM paszmene ONpenenstoTcs OCHOBHBIE —ITapamMeTphl
TEXHOJIOTMUYECKOTO TpoIiecca, MOoAIekanue aBTOMaTHUeCKOMY ONTHMAIbHOMY PETyIUPOBAaHUIO, U
OIMUCBIBAIOTCA  OCHOBHBLIC KOHTYpa  YHpPaBJICHUS. HpOI/I3BOI[I/ITC$[ COCTABJICHHUEC OCHOBHBIX
CTPYKTYPHBIX CXEM aBTOMATHYECKOTO ONTHMAIBHOTO YIPABICHUS WJIM CXEM KOMILIEKCOB
TEXHUYCCKUX CPEACTB HMCIOJB3YCEMBIX [JII aBTOMAaTU3alMkd W ONTHMU3AlMU arperara. Bce
CTPYKTYpPHBIE CXEMBI JTOTO pa3liela TNPUBOIATCA B TEKCTE MOSICHUTEIbHOW 3amucku. Ecmm
IMPUBCJACHHAA CXEMa ABJIACTCA Ba)KHOU I TIOSICHEHU AL pa60TBI CUCTCMBI YIIPABJIICHHUA ITPH 3allIUTEC
KYpCOBOTO TMPOEKTa, TO OHA MOXET ObITh BhIHECEHA Ha JEMOHCTpPAlMOHHBIA nHcT Gopmara Al.
O6bem paznena 4-6 cTp.

5.3. Asmomamuueckuii KoHmponb u ynpagienue napamempamu 3a0aHHO20 MEeXHOI02UYECKO20
npoyecca. B 3TOM paszziesie CTyIeHT Ha OCHOBE OIMCAaHUs TEXHOJIOTMYECKOIO MPOLIECCa U OCHOBHBIX
KOHTYpPOB YIIpaBJICHUs pa3pabarhiBaeT U OMHUCHIBAET (PYHKIMOHAIBHYIO CXEMY aBTOMAaTU3allud U
ontumuszanuu. [Ipu onrcaHuu cxeMbl aBTOMATH3aIMM U ONTHUMU3AaLUU 0c000€ BHUMAaHHE CIIEAYeT
YAEIUTh METOAAM U TEXHHYECKUM CPEJCTBAM KOHTPOJISI MMapaMeTPOB IPOIECCAa MCIOIb3YEMBbIM B
KypcoBoM mpoekTe. llpeamnouTeHuss mpu BbIOOpE TEXHUYECKHX CPEICTB U METOJOB KOHTPOJIS
clIeZlyeT OTAaBaTh COBPEMEHHBIM METOJIaM M CPEICTBaM, KOTOpBIE JTHMOO0 yKe IIUPOKO UCIIOIB3YIOTCS
B MHMpPOBOM IIPAaKTUKE aBTOMAaTU3allMM JAHHOIO TEXHOJOTMYECKOIO IlapameTpa WIH SBISIOTCS
MEPCIEKTUBHBIMU B UCIOJIb30BAHUH.

B KypcOoBOM mpOEKTe€ HEAOIYCTUMO HCIIONb30BaTh YCTapEBIIME U CHATBHIE C IPOM3BOACTBA
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TEXHUUYECKHE CpPEICTBA WM HCIOJIb30BAaHUE KOTOPHIX B JIAHHOM TEXHOJOTMYECKOM arperare
He0e30IacHO C TOYKU 3pEHMsI )KU3HU U 37J0POBbsl TEXHOJIOIMUYECKOro nepconana. OobeM pasnena 5-
10 ctp.

PazpaOoranHas cxema aBTOMaru3alliM M ONTHMM3ALUU 00S3aTE€IbHO BBIHOCUTCS Ha
JIEeMOHCTPAIIMOHHBIN JHCT Gopmara Al B COOTBETCTBUHU C JACHCTBYIOIIMMHU cTaHaapramu. Kpome
TOTO, JIaHHasl CXeMa JI0JKHA OBITh IPOLYOJIMpPOBAaHA: BbIHECEHA B NPUIIOKEHHE U INPEJCTABICHA B
3JIEKTPOHHOM Buje. B npuioxeHnn nomnyckaercsi pa3OueHne Bcel CXeMbl Ha HECKOJIBKO OT/AEIbHBIX
nuctoB opmara A4 wim A3.

O06mwem obmeii yactu KypcoBoro mpoekra 10 - 25 crp.

6. CnenuaiabHasi yactb. B crenumanbHON 4acTH KypcOBOIO IPOEKTa pa3padarbiBaeTcsi U
uccienyercs pabora 3aJaHHOIO TEMOW OIHOTO KOHTYpa aBTOMATHYECKOHW ONTUMM3aLUU
ynpasieHus. CTpyKTypa CHELMAJbHONW 4acTH KypCOBOIO IPOEKTa BKIIIOYAET B ceds ClenyrolIue
o0s13aTeNbHbIC pa3/iebl.

6.1. O630p cyuiecmeyrouux cxem asmomamudecKkoco OnmumalbHocOo YnpaeileHusl 3A0aHHbIM
napamempom mexHoI02Uuiecko2o npoyecca. B 3Tom pasnerne, UCTIONb3ys JINTEPATYPHbIE HCTOYHUKH
[1-20], cTyaeHT caMOCTOSITENbHO MPUHUMAET PEIIeHHe O BbIOOpe Hanboee 3h(HEeKTHBHOTO METOIA
ABTOMATUYCCKOI'0 ONITUMAJIBHOI'O YIIPABJICHUA 3aJaHHBIM TCXHOJIOTHYCCKUM ITapaMCTpPOM.

Bbi0op TOro Wi MHOTO METOZa JOJDKEH OBITh MOATBEP)KACH PEaJbHBIMU PE3YIBTaTaMU €ro
paboTOCTIOCOOHOCTH WJIM  ONBITOM BHEIPEHUS Ha MPOMBIIUICHHBIX TNPEANPHATHAK. Takxe
JIOMyCKAeTCsl TEOPETHUECKOe 00OCHOBAHHME UCIIOIB30BaHUS METOJa C TPUBEICHUEM HEOOXOIMMBIX
MareMaTu4eckux pacuetoB. O0beM pazmena 3-7 cTp.

6.2. Paspabomka CmMpYKmypHOU CXeMbl KOHMYPA  AGMOMAMUYECKOU  ORMUMUIAYUU
ynpasenenus. B 3ToM pasniene CTyIeHT pa3padarblBaeT M ONHUCHIBAET CTPYKTYPHYIO CXEMY KOHTYypa
AaBTOMaTHYECKOM ONTHMHU3AIMKM YIPABICHUS C YYETOM BBIODAHHOTO METONa YIPABICHUS W
0Cc00EHHOCTEH TeXHOIOTMUECKOro Mmpolecca.

CrtpykTypHasi cxemMa KOHTypa pa3pabaThIBacTCs M OIMUCHIBACTCS B TEPMHHAX M TOHSITHAX
INPUHATBHIX B TEOPUU aBTOMATHUYECKOTO yIpaBieHHs. [[Jig Kax1oro aneMeHTa CTPYKTYpHOH CXEMBbI
MPUBOIUTCS TiepenaTouHas GyHKIUS WM Apyras (YHKIHOHAJIbHAs CBS3b, IMO3BOJISIONIAS CBSI3aTh
BXOJl M BBIXOJl 3BEHA. THUIOBBIE CTPYKTYpHBIE CXEMBbI JJISi Pa3IM4YHBIX KOHTYPOB YIpaBIECHUS
TEXHOJIOTUYECKUMHU TPOLIECCAMHU M UX OITUCAHUE MPUBENCHBI B HCTOYHMKaX [ 1-20].

Pa3zpaOoTanHas CTpyKTypHasi cxeMa NPUBOIUTCS B TEKCTE MOSCHUTEIbHOM 3amucku. B cioydae
HEOOXOIMMOCTH CTPYKTYpHAsi CXeMa MOYKET OBITh BRIHECEHA Ha JIEMOHCTPAIIMOHHBIN JHCT (hopmara
Al c cobOmoneHuemM TpeOoBaHUl K odopmieHHIO Tpadudeckoro marepuana. Oowem pasnena 3-5
CcTp.

6.3. Mamemamuueckas mooen» Kowmypa ynpaeieHus. B 3ToM pasfene CTyIeHT Ha OCHOBE
AKCTIEPUMEHTAIBHBIX JaHHBIX W JIUTEPATYPHOTO 0030pa pa3padaThiBacT MaTeMaTHUECKYIO MOJAEITHh
CHHTE3MPOBAHHOT'O KOHTYpa aBTOMAaTH4eCKOM ONMTUMHU3AINH YIIPaBICHUS.

Maremarnueckasi MoJieNib BKJIIOYAaeT B ceOs moiydeHue Kod((ULIHUEHTOB JIMHUU PErpeccuu
CTaTUYECKOW  XapaKTepUCTUKHU  (alMpOKCUMALMI0  CTaTUYEeCKOM  XapaKTEepUCTHKH IO
OKCTIEPUMEHTAIBHBIM JTAaHHBIM), HAaXOXKJIEHHE IMHAMHUYECKHX CBOWCTB OOBEKTa YIpPaBICHUS
(TTOCTOSIHHBIX BPEMEHHU W 3ama3/ibIBaHusl), peIlleHUe YPaBHEHUI COCTOSHUS oObekTa (ypaBHEHHE
TETUTIOTIPOBOTHOCTH, TTOTOKA, MACCOTETUIOOOMEHA H T.1T).

Kpome TOro, B 3TOM pasaene MpUBOIAATCS YpaBHEHUS I YMCICHHOIO pacdyeTa BBIXOAHBIX
CHTHAJIOB JMHAMUYECKHX 3BEHBEB, BXOIIINX B CTPYKTYPHYIO CXeMy (MHTETPaTOPhI, PETyIsITOPHI U
T.J1.) ¥ QITOPUTM PacyeTa BCEX BEIMUUH CTPYKTYPHON CXEMBI.

Anroput™m pacdera NpeACTaBIseTCs B BUAE OJIOK — CXEMbl alrOpUTMa C Y4YETOM BCEX
TpeOOBaHUI MNpenbsBIsAeMbIX K odopmieHuio 010k — cxem. Ilo paspaboraHHOMY anropurMmy
paspabarblBaeTCsl IporpamMMa Jyis pacueTa NEepexXOAHbIX IMPOLECCOB B CHUCTEME aBTOMATHYECKOH
ONITUMH3AIMHU yIpaBieHus. TeKCT mporpaMMsl (MM IMPOTPaMMHOTO MOIYJIsl) pacdyeTa BEIHOCUTCS B
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MPUIIOKEHUE.
JIst mpoBepKH pabOTOCIIOCOOHOCTH MTPOrPAMMBbI pacyeTa MPOU3BOIUTCS PYIHOM pacueT s 7-
10 urepanuii. O6pem paznena 9-12 crp.

6.4. Hccnedosanue nepexooHvlx npoyecco8 6 KOHMmMype asmoMamuyeckol Onmumusayuu
ynpasnenusi. B 3TOM pazgene ¢ MOMOIIBIO YUCICHHOTO SKCHEPHMEHTA HCCIIENYeTCsl BIUSHHE
nmapaMeTpoOB I[I/IHaMI/I‘{eCKOfI HaCTpOfIKI/I CHCTEMBI aBTOMAaTHYECKOM OIITUMU3AIIUN YIIPABJICHUSA Ha
MOKa3aTelnd KayeCTBO IEPEeXOAHBIX IMporeccoB. [lo pesynbraraM HCCIEIOBaHUN CTPOSTCS
3aBHCHUMOCTH TOKa3aTeJie KauecTBa MpoIecca YIPaBIeHUs OT IMHAMHUYECKUX HACTPOEK CHUCTEMBI
U OTIPEJIeINAIOTCS ONTHMANIbHBIC TapaMeTphl HACTPOIKH. Pe3ynbTarsl HccienoBaHul BBIHOCATCS HA
AeMOHCTpanMoHHbIH suct ¢(opmara Al. O6wvem pasmena 15 — 18 crp. Ecimm pesynbrarsi
UCCJICJIOBAaHHS COZAEp)KAaT OOJBIIOE KOJMYECTBO IPOMEKYTOYHBIX PACUETHBIX TpaduKoB
MEPEXOHBIX MPOLIECCOB U O0IIMK 00BEM pa3/ielia MPEeBHIIAeT PEKOMEHI0BAaHHbIHM, TO JJOMYCKAaeTCs
BBIHECCHHUE ITPOMEKYTOUHBIX PE3Y/IBTaTOB PacyeTa B OTJACIBHOE MPHIIOKEHHE.

6.5. Paszpabomxa snexmpuueckoil cxemvl KoOHmMypa ynpasienus. B 3ToM pasmene s
BBIOPAaHHOTO KOHTYpa yINpaBJIeHUS Tpedyercss pa3paboTarh IMEKTPUUECKYIO NPHUHIMUITHAIBHYIO
CXeMy M BBIHECTH €€ Ha JIeMOHCTpauMOHHBIH JucT (opmara Al. Kpome Toro, smekTpudeckyro
CXeMy TaKKe CJeIyeT IIOMECTUTh B TPWIOKEHHE. B mpuiioxeHHH HOmycKaeTcs pa3OouTh
ANEKTPUUECKYIO CXEMy Ha HECKOJIBKO JHCTOB (opmara A4 miau AS. B NosSCHUTENbHOH 3amucke
yKa3aTb OCHOBHBIE XapaKTEPUCTUKHU HCIIOIB3yEMBIX TEXHUYECKUX cpeacTB. O0beM pasnena 2-3 cTp.

O6mwmit 00beM crienanbHOM yactu 31-45 crp.

7. 3akaouenue. B 3akimioueHUH clelyeT MPUBECTU PE3yNbTaThl pacuyeTra W caenarbh oO0uuit
BbIBOJ, O paboTe CHUCTEMbl aBTOMAaTMYECKOM ONTUMHU3ALMU YIOpPABIEHHS B LEJIOM U
1esecoodpa3HoCcTH €€ BHEIPEHHs Ha JaHHOM TEXHOJOrMueckoMm arperare. KpaTkum pacueTom
OTIPENETUTh SKOHOMUYECKYIO0 (P (HEKTUBHOCTh padOThl TaHHOM cucteMmbl. OObeM 3akitoueHus 2-4
CTp.

8. Cniucox Mcnob30BAaHHBIX HCTOYHHUKOB.

9. Ilpuiiokenusi. B mpunoxeHue cieayer BBIHECTH CXEMY aBTOMAaTH3allMM U ONTUMH3AIMH,
IporpaMMy (MOZYJb) pacdera MepexoAHbIX MPOIECCOB, AEKTPUUECKYIO IPUHLUINAIBHYIO CXEMY
koHTypa. IIpu HeoOXoxuMocTH B cityyae O0JIBIIOrO 00beMa pas3/ieioB B MPUIOKEHHE MOTYT OBITh
BbIHECEHBl MaTeMaThyeckas MOJAENb M pacyeTbl MO Hel, a TakkKe pacyeT SKOHOMHYECKOMN
3pPeKTUBHOCTH pabOThI MPEIOKEHHOTO KOHTYPa aBTOMATHUECKON ONTUMM3AIMU YIIPABICHHUS.

OO6muit 00beM MOSICHUTENBHOM 3anucku (0e3 ydyera npuinoxxenuit) cocrasiusier 30-40 ctp.

3. COCTAB KYPCOBOI'O ITPOEKTA
KypcoBoii mpoeKT JOoIKeH CoepiKarh:

1) [MosicHUTENBHYIO 3aMHKCKY.

2) JleMOHCTpallMOHHBIM TpaduuecKkuid Marepuan, KOTOPbI JODKEH OBbITh BBINOJIHEHUH Ha
muctax gopmara Al B COOTBETCTBHM C TpeOOBaHHUSIMH CYHIECTBYIOLIUX cTaHaapTtoB. K 3amure
KypCOBOTO ITPOEKTa 00s13aTENIbHO MPEICTABICHUE CIEAYIOUINX IEMOHCTPALMOHHBIX JIUCTOB!

* (pyHKIIMOHAJIBHOM CXeMbI aBTOMaTU3all1H;

* rpadMKOB pPACUETHBIX MEPEXOJHBIX MPOLECCOB IMPH ONTUMAIBHOW HACTPOHKE CHUCTEMbI
ABTOMATUYECKOTO YIIPABIICHUS;

* IPUHUUIIAAIBHON DJJIEKTPUYECKOM CXEMBl KOHTypa aBTOMAarM4eCKOW ONTHUMH3ALUU
YIPAaBICHUS.

JIONOJTHUTENBHO MOTYT OBITh MPEICTABICHBI CIEAYIOINE IEMOHCTPAIIMOHHbIE JTHCTHI:

* CTpPYKTypHasi CXeéMa KOMIUIEKCa TEXHHYECKHUX CPEICTB  CHUCTEMBI  YIIPaBJICHUS
TEXHOJIOTHYECKUM arperaroMm.
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* CTPYKTYpHAasl CXeMa KOHTYypa YIPaBJIEHUS TEXHOJIOTUYECKUM ITapaMeTpOM IpoLecca.

* MareMaTudeckasi MOJeJlb TEXHOJIOIHYECKOTO IIpoliecca.

* OIOK — cXeMa aJropuTMa pacuera IEepexXOJHOro Mpolecca B CHCTEME aBTOMATHUECKOTO
yIpaBJICHUSL.

3) DneKTpOoHHBIM HOCUTENb (IUCK, JUCKETa), HA KOTOPOM JOJDKHBI OBITH COOpaHHBI BCE
Marepuaibl KypcoBOro MpoeKTa: pedepar, MosiCHUTEeNNbHAs 3alUCKa, JEMOHCTPAL[MIOHHBIE YEPTEKH,
porpaMma pacuera InepexoiHbIX MPoLeccoB. J{MCK AOIKeH OBITh MOIIICAH.

4. MOPAJJOK U CPOKHU BBINNIOJIHEHUA U 3AINUTHI KYPCOBOI'O ITPOEKTA

Brinonnenue KypcoBoro npoekTa npou3BOAUTCS B TPH dTara.

Jran 1. [lonyyeHue TeMbl KypcOBOI0 MpPOEKTA.

Ha »stomM »3Tame cTygeHT ¢ y4eToM HMEIOIIMXCA MarepuaioB (COOpaHHBIX B TEUCHHH
MIPOM3BOACTBEHHON MPAKTHUKE) CAMOCTOSTENBHO OMNPEIeNseTcs C TEeMOW KypCOBOTO IMPOEKTa H
cormiacyer ero ¢ npemnojaasareiaeM. CiaeayeT yuuThIBaTh, 4YTO BEIOpAHHAS TEMa B alIbHEUIIIEM MOXKET
ObITh UCTOJBb30BaHa [UIsi Ooyiee TiyOOKOW MpopabOTKM W B AUIUIOMHOM mpoekTe. Chucok
BO3MOXKHBIX TEM KypCOBOTO TMPOEKTAa JUIA PAa3IUYHBIX TEPEleNiOB  METAJLTypru4ecKoro
MIPOM3BOACTBA MIPUBE/ICH B CIEAYIONIEM pa3Jieie METOIUYECKOTO YKa3aHHsl.

Jrtamn 2. BelnosHeHHe KypcoBOro MpoeKTa.

BoinonHeHne KypcoBOro MpPOEKTa MPOU3BOAUTCS CTYAEHTOM IO pasfiesiaM, ONpeAesICHHBIX
npenoaasaresieM. OOBIYHO pa3fenibl  BHIIOJHEHHS] KypCOBOTO MPOEKTa ompenesstorcs (u
COBIAJAIOT) C pa3zesaMu oOIIel U CrIeUaIbHON YaCTH.

Ha xoHcymbTanmusix mo KypcoBOMY MPOEKTHPOBAHMIO CTYACHT B (hopMe KpaTKoro IOKiIana
MIPEJICTABIISIET PE3YNBTAThl PA0OTHI 10 TEKYLIEMY pa3AeNy U UCHPABISAET TOMYLIICHHbIE OLINOKH.

Jlnst cTyneHTOB JTHEBHOM (opMbl 00yueHHs Ha BBIOJHEHHE U O(OpMIIEHHE BCETO KypCOBOTO
MIPOEKTa OTBOAMTCS 12 Henelnb, ociie Yero MPOeKT CAeTCsl Ha MPOBEPKY MPENO1aBaTelito, KOTOPbII
1ocJie MPOBEPKU Ha3HA4aeT CPOK 3alIUThl (0OOBIYHO B TeueHMM 3-5 aHel mocie 3toro). Kypcosoii
MIPOEKT JOJDKEH OBITh 3aIUILEH A0 Hayaua CeCCUU.

Jlnst CTyA€HTOB 3a04HOM (OpMBI 00yueHMs Ha BBIMOJIHEHHE U OQOPMIIEHHE BCEro KypcOBOIO
npoekta orBonuTcs 16 Henenb. KypcoBoil MpoekT caaercst Ha MPOBEPKY MPENOAABATENO B IEPBHIX
yucnax ceccuu. [locne nmposepku (duepe3 1-2 aHs) Ha3HAYaeTCs CPOK 3aAILUTHI KypCOBOTO MPOEKTA.
KypcoBoii npoekT poikeH ObITh 3alllUIIeH 10 OKOHYaHHS CECCHMU.

Jrtan 3. 3ammMTa KypCcoBOro npoexKTa.

3ammra KypcoBOro MpoeKkTa MpoucxoauT myonuuHo. B teuenun 10-12 MUH CTYAEHT JOJDKEH
Ha3BaTh TEMY IIPOEKTA, KPaTKO U3JIOKUTH Lelb PadOThl, €€ aKTyaJIbHOCTh, OPSAIOK BBIOJHEHUS U
e¢ pesynpTarel. B ciiyuae HEOOXOAMMOCTH CTYJIEHT MOJDKEH OBITh TOTOB IMPOAEMOHCTPHUPOBATH
paboTy CUCTEMBI Ha MOJIEHN WJIM XOJ] BBITIOJIHEHUS pacyeTa Mo MporpaMmme.

CpokH BBITIOJIHEHUS 3TANOB MPOEKTA I CTYACHTOB PAa3IUYHbIX (OpM OOyueHHs yKa3aHbl B
Tabmn.1.

Tabmuma 1
CpOKU BBITIOJIHEHUS ATAIOB MPOEKTA I CTYIEHTOB Pa3INYHbIX (hopM 00yUdeHUs
27.03.04 27.03.04
DTall BBITIOTHECHUS

04HOE 00yUYeHUe 32049HOE O0yUYeHHE
1. TTomyueHnne TeMbl dbeBpaiib, 8 cemecTp STHBapPb, 5 Kypc
KYpPCOBOTO IPOEKTA
2. BrinonHeHue u dbeBpanb — maif, 8 STHBapb-aIpeib, 5 Kype
oopmiieHnEe KypcoBOrO | CEMECTp
MIPOEKTa
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3. 3amura KypcoBoro Mai, 8 ceMecTp sIHBaphb, 11 cemectp
MPOEKTa anpensb, S Kype

5. CIIUCOK PEKOMEHAYEMBIX TEM KYPCOBOI'O ITPOEKTA

1. ABromaruzanus W ONTHMH3ALMS YIPABICHUS IPOLECCOM H3MEIBYCHHUS MAaTepUANIOB C LEJIBIO
JTOCTH)KEHUSI MaKCUMAaJbHOW TPOM3BOAMTENBHOCTH OapabaHHBIX MENbHHUI, paboTaonmx B
3aMKHYTOM LIUKJIE

2. ABromaruzanysg M ONTHUMH3ALUs YIPABICHMUS] IPOLECCOM CIEKaHUs arioMepara ¢ Lelblo
JOCTHKEHHUSI MAaKCUMaJIbHON MPOU3BOJUTEIIBHOCTH IIPOLECCa 3a CYET PALIMOHAIBHOIO YBIIAXKHEHUS
arJIOMEPALMOHHON UXThI

3. ABromarmszanusg ¥ ONTHMM3AaLUs  YIPABICHWS IPOLECCOM  CIEKaHWs IIUXThl Ha
arIOMEpAlMOHHBIX ~MallMHAX, HWMEIOUIMX KOJBLEBOM OXJaJAUTEdb C LEIbI0 JOCTHKEHUS
MaKCUMaJIbHOM TPOM3BOJUTEIBHOCTH IIPOLIECCA 3a CYET PALMOHAIBHOIO YIPABIECHMS PacxXxoioM
KOKCa B LLIUXTY

4. ABroMaru3anus M ONTUMH3ALMS YIPABICHHUS MPOLECCOM OOXHIa U3BECTHSKA Ui MOJYyYEHUS
M3BECTH BO BPAIIAIOIIMXCA NI€Yax € LEJbI0 JOCTHKEHUS] MUHUMAJIBHOIO pacxoja TOIIUBA, 34 CUET
palMOHAIBHOTO YIPABJICHUS IPOLIECCOM €0 CXKHUraHHs B pabodeM IpOCTPaHCTBE

5. ABromaruzauus ¥ ONTHUMM3ALMS YIPABICHHUS IPOLIECCOM KOKCOBAaHUS C LIEJIbIO JOCTHKEHUS
MaKCUMaJIbHOM MPOM3BOJUTEIILHOCTH IIPOLIECCA 3a CUET PAallMOHAIBHOIO YIPABICHMS INPOLIECCOM
pEBEPCHUPOBAHUS NIPOJYKTOB CIOPaHHUs, C YUETOM TEMIIEPATyphl B OTXOASAIEM OOpPOBE U3 KaXKIOTO
IIPOCTEHKA

6. ABromaruzauus M ONTHMHU3ALMSA YIPABJIECHUS IPOLIECCOM  BBIACIEHUS  IPENeIbHBIX
YIJIEBOJIOPOJIOB M3 IPSIMOIO KOKCOBOI'O ra3a C II€JIBIO BBIJECIIEHUS MaKCUMaJIbHOIO KOJIMYECTBA
OeH30/1a 3a CYET PalMOHAIBHOIO YIPABICHHS TEMIEPaTypHbIM PEXUMOM IpoIlecca BbIAEICHUS
OeHzona

7. ABromaruzallisg M ONTUMHU3ALMUs  YOPaBIEHUS MPOLECCOM CKUTaHWS TOIJIMBA B
BO3/lyXOHarpepareiie JOMEHHOM MeuH ¢ 1eblo 00ecreyeHnss MaKCUMaIbHON CTENEeHH aKKyMYISLUU
TeIIa HacaJKoM 3a CUET pallMOHAIIBHOTO YIPABIEHUS PacXo/lOM BO3/yXa B peKHME HarpeBa

8. ABrOMaru3aius ¥ ONTUMHU3ALNS YIIPABIECHUS [IPOLIECCOM HAarpeBa 1yThsl B BO3yXOHArpeBaTeisax
pEreHepaTuBHOIO THUIIA C LENbI0 JOCTH)KEHHUS MaKCUMAaJIbHOM aKKyMYJISLUU TEIjia HacaJkou 3a
CUET PallMOHAJIBHOMN NMPOJOKUTEIBHOCTH HAarpeBsa

9. ABromaru3alus U ONTUMH3ALUs YIPABICHHS IPOLECCOM BBIIUIABKM YYr'yHa B JOMEHHOH Iedu
IIPY PAaLMOHAIBHOM YIIPABJICHUHU IOJAuell MPUPOJHOIO raza € LEJb0 MUHMMH3ALMM YIAEIBHOIO
KOJIMYECTBA KOKCA Ha TOHHY UyTr'yHa

10. ABromaru3anus ¥ ONTUMH3ALUS YIIPABIEHUS IIPOLIECCOM BBIIUIABKHM YyTr'yHa B JIOMEHHOH Medn
[P PAlMOHAJIILHOM YIPABIEHUM COOTHOIIEHHWEM YAENIBHBIX KOJIMYECTB IPHUPOJHOrO raza K
YAEIBHOMY KOJIMYECTBY KHCJIOPOAA C LEIbI0 JOCTHXKEHHS MaKCHUMAaJbHOM MPOM3BOAUTEIHHOCTU
e4n

11. ABTomMaru3anusi ¥ ONTHUMH3ALUS YIPABICHHUS IMPOLIECCOM BBIMIABKH CTaIM B KUCIOPOAHOM
KOHBEpPTEpPEe C BEpXHEH NPOAYBKOM MpH palMOHAIBHOM YIPABIECHUH SHEPronoTpedieHreM
IBUKEHUSI JIbIMOCOCAa C LEJIbI0 CHUKEHMSI YIEIbHOIO pacxoia »3JeKTPOIHEPrHH, 3a CUeT
MCTIOJIb30BAaHU THIPABINYECKOU MYy (THI

12. ABroMaTu3anusi U ONTUMHU3ALUS YIPABIEHUS NPOLIECCOM BBHIIUIABKU CTaIM B KUCIOPOJAHOM
KOHBEPTEPE C BEPXHEU MPOAYBKOM MPHU PALMOHAIBLHOM YIIPaBICHUN MHTEHCUBHOCTBIO ITPOAYBKH C
LeNbl0  TMPEIOTBPALEHUS  BBIOPOCOB  METAJUIO-IIJIAKOBOM  SMYJIbCHM W TOBBIIICHUSA
IIPOU3BOAMTEIBLHOCTH IIpoLECCa

13. ABromaruzamus M ONTUMM3AIMS YIPABICHUS MPOLECCOM BBIIUIABKH CTAJId B JAYrOBOM
CTAJICIIJIaBWIIBHOM II€4M IEPEMEHHOIO TOKAa IPHU PALMOHAIBHOM YIPABIECHUU AIIEKTPUUYECKUM
PEKUMOM C LENbI0 JOCTHKCHHSI MAKCUMaIbHOW IIPOU3BOAUTEIBHOCTH IIpOLEcca

14. ABromaru3zanuss M ONTUMHU3aLUs yIpaBieHHsl nporeccoM BbimiaBku cranu B JICII npm
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palMOHATBHOM YOPABJICHUM DJJIEKTPUYECKUM PEKUMOM C UENbl0 MHUHHUMH3ALUHU  YIEIbHOTO
KOJINYECTBA JIEKTPOIHEPIUU HA TOHHY CTAJIH

15. ABromarusanuss ¥ ONTUMHU3aLUs ylpaBieHHs mporeccoM BbimiaBku craiu B JICII npu
palMOHAIBHOM YIPABJICHUU TEMIIEPATYPHBIM PEXHMOM B TEXHOJIOTMUECKOM NEPHOJE IUIABKU 3a
CUET MCIIOJIb30BAHMSI HEIIPEPHIBHOIO 3aMepa TEMIIEPAaTyphl JKUJKOW CTaIH

16. ABromaruszanus U ONTUMHU3ALUS YIPABICHUS IPOLECCOM JOBOAKHU CTAJIM B arperare KOBLI-I1€Yb
IIpU PalMOHAJILHOM YIPABICHUH 3JIEKTPUUECKUM PEXKHMMOM C LIEJBIO JTOCTHXKEHUS MAaKCUMaJIbHON
MIPOU3BOAMUTENLHOCTH ITpoliecca

17. ABToMaTu3anus U ONTUMHU3ALUS YIIPABICHHUS TEMIIEPATYPHBIM PEKUMOM IPHU JIOBOJIKE CTAJIH B
AKII npu panvoHaJIbHOM YOpPaBICHUM OIEKTPUYECKUM PEXKHUMOM C  HCIOJIb30BAHHUEM
HENPEPBIBHOIO cr1oco0a U3MEPEHUs TEMIIEPATypbl METajlla /sl OBBIILIEHUS IPOU3BOIUTEIBHOCTI
nporiecca

18. ABromaruzanusi U ONTUMHU3AIMS YIPABICHUS MPOLECCOM HUPKYISLIUOHHOTO BaKyyMHUPOBAHUS
CTaJM IPU PALMOHAIBHOM YIPABIECHUU PACXOJIOM aproHa JJjis MOBBIIIEHUS MaKCUMaJIbHOW MacChl
MeTajljla B HUPKYISALHOHHOM KOHTYpE C II€JIbI0 00eCreueHUsl MAaKCUMaIbHOW MPOU3BOIUTEIBHOCTI
npoiiecca

19. ABTOMaru3anysi 1 ONTUMM3ALMS YIPABIECHUS [IPOLIECCOM BaKYyYMHPOBAHUS CTAJIM HA YCTaHOBKE
UUPKYISLUOHHOTO THUNA IyTeM palMdOHAJIBHOIO YIIPABICHUS pPAacXoJOM aproHa ¢ LEJbI0
JOCTHKEHUS] MaKCUMAaJIbHOTO pPacxoja AKCTPArMpOBaHHBIX U3 METajula ra3oB i JTOCTHKEHUS
MaKCHUMAaJIbHOW MTPOU3BOIUTENLHOCTH IIpoliecca

20. ABToMaru3anus 1 ONTUMH3ALUS YIIPaBJIEHUs [IPOLIECCOM BaKyyMHUPOBAHMSI CTAJIM HA YCTAaHOBKE
LUPKYISLUOHHOTO TUna B pexxume «BKP» mpu pannonanbHOM yrnpaBiieHHH pacxolOM aproHa Jjis
o0ecCre4eHns] MaKCUMaJIbHOTO JaBJeHHsT B paboyeM MPOCTPAHCTBE BaKyyM KaMephl IIpH
MaKCHUMAaJIbHOW MTPOU3BOAUTENILHOCTH ITpoliecca

21. ABromaru3anus U ONTUMHU3AIUS YIIPABICHUS MPOIECCOM IUPKYISIIMOHHOTO BaKyyMUPOBAHUS
CTald TPHU PAMOHAIBHOM YIPABICHUHU PACXOIOM TPAHCIOPTUPYIOLIEro Tras3a (aproHa) s
NoJJepKaHUsI MUHUMAJIbHOM Macchl MeTajjla B CTaJepa3MBOYHOM KOBIIE M MaKCHUMaJbHOM
IIPOU3BOAUTEIBLHOCTH IIpOLECCa

22. ABroMaTHu3anus U ONTHUMM3AIMS yIIPaBICHUS MPOIIECCOM HarpeBa MeTajula Mpu parloHaIbHOM
YIPaBICHUH PACXOAOM BO3AyXa Uid JOCTHIKEHHS MaKCHMalbHOW TeMIeparypbl pabouero
MIPOCTPaHCTBA 1 MUHUMU3ALIMK 3aTpaT TOIUIMBA HA HarpeB

23. ABToMaruzalys U ONTUMHU3AIINS YIIPABIEHUS MPOIIECCOM HarpeBa MeTasia Mpu palioHaAIbHOM
YIOPaBICHUN Ta30MHAMUYECKUM PpEXKUMOM paboyero MpOCTPaHCTBA C LEJNbI0 MHMHHUMHU3ALMU
TEIUIOBBIX TOTEPh C IMOJICOCAaMH XOJIOAHOTO arMoc(epHOro BoO3AyXa M BHIOMBAHHUN TOPSUMX
MIPOAYKTOB CTOpPaHUs

24. ABromaru3zanus M ONTHMH3ALUS YOPABICHUS MpoleccoM pa3znuBku ctanun Ha MHII3 npu
paloOHaJIbHOM YIIPaBJIEHUHU MOAa4eld BOABI B CEKIMM 30HBI BTOPHUYHOTO OXJIAXKICHHS C LIEJbIO
MUHHMMH3ALUNA TEMIIEPATYPHBIX HAMPSKEHUH B OTIIMBAEMOI 3arOTOBKE

25. ABromaru3anus 1 ONTUMH3ALNS YIIPaBIEHUS MPOLIECCOM HarpeBa MeTajlia B Iie4ax MpOXOAHOTO
TAMIA TpPU  pPAUMOHAIBHOM  YIpPaBICHUM  pacOpeleleHueM  MOoJaud  MaKCUMAaJbHOM
MIPOM3BOAUTEIHLHOCTH IIpoIecca

26. ABromaru3anus 1 ONTUMHU3ALIMS YIIPaBICHUS MIPOLIECCOM HarpeBa METaslia B eyax MpOXOJHOTO
TUMNA TpU palMOHAJILHOM YIPABICHUHM pAaclpeleleHHeM TOIUIMBA IO JJMHE IeYd C IeJbIo
MUHHMMH3ALUU YAEIBHOTO KOJIMYECTBA TOIJIMBA HA HArPEB TOHHBI METAJIIA

27. Apromaru3anus W ONTHMM3ALMs YIPAaBICHHsS oxJaxzacHueM wmetamwia B 3BO ¢ nensro
JOCTH>KEHHS] pABHOMEPHOTO OXJIaXKIeHUs 3arotoBku B MHJI3.

28. ABromaruyeckas CHCTeMa IPOTHO3MPOBAHUS W KOPPEKIMU OOIIEro Harpea Kaxiaou
M10/1aBa€MOM 3arOTOBKHU JJIsl pacyeTa ONTUMAIbHOM TeMIlepaTypHOU TPAEKTOPUHU B HArpeBaTEIbHBIX
neqax crada 2500 ITAO «MMKy.

29. ABTOMaTHueckas CHUCTeMa IPOTHO3MPOBAHMS M KOPPEKUUH OOIIEero HarpeBa KakIou
[10/1aBa€MOM 3aroTOBKM Il pacyera TPAaeKTOPUHM TapaHTUPOBAHHOIO HArpeBa 3TOM 3aroTOBKU B
Meronuueckux neyax crana 2000 ITAO «MMK»y.
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30. ABromaruyeckasi cucTeMa ONTUMM3ALUN PETYIUPOBAHUS TEMIIEPATYPbl OT)KUTAEMOTO METalia
C Y4YeTOM JIMHAMHMKH KOJIMIAKOBOM M CTEHJOBOM TepMmMomap B Medyax KOJIAKOBOIO THIIA
nucronpokarHoro mexa JIII-5 OAO «MMK».

31. ABTOMAaTM3MpPOBAaHHAs CHUCTEMA ONTUMAJBHOIO YIPABJICHHS BKIIOYEHUEM TOPEIIOK C LEJbIO
MOJTyYEHUs] CTAOMIIM3AIMKA TeMIIepaTyphbl TOJOCH Ha BBIXOJIE M3 y4acTKa HarpeBa W 0OECICUCHUS
COXPaHHOCTH PaJMAIlMOHHBIX TPYO B 30Hax Harpesa OameHHoM ey AHI'L] mexa mokpertuit [TAO
«MMKH».

32. ABTOMATHW3UpPOBAHHASL CUCTEMA ONTHUMAIBHOW KOPPEKIMHU TEIUIOBOIO PeXHMa MaporeHeparopa
[IPY U3MCHEHUU KOJIMYECTBA BBIPA0aThIBAEMON AIIEKTPOIHEPTHH.

33. ABromaru3anus 1 ONTUMU3ALMS YIIPABICHUS TEIIOBBIM PEKUMOM PACHBUIUTEIBHOTO CYIINIIA C
[EJTbI0 TIPUTOTOBJICHHSI 32/IaHHOTO KOJIMYECTBA TPAHYIUPOBAHHBIX IIJIAKOOOPa3yIOIIUX CMECCH.

34. ABTOoMaTruzauus M ONTHMH3ALMUS TEIUIOBOTO PEXHUMa IME4Yel Ui CYIIKM M OTXKUra H3AeNnid
orHeynopunoro mpousBoiactBa I[IAO «MMK»c 1enpio goctumxeHuss TpeOyeMoro KadecTBa
OTHEYNOPHBIX U3ETUH.
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