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1 Ilesin 0CBOEHUA JMCLUIIIMHBI

LensMu OCBOeHHSI [AWUCLUIUIMHBI  «ABTOMAaTH3aLIUS TEeXHOJIOTMUeCKUX TpOLIeCCOB U

MPpOU3BOACTB» SAABJIAKOTCA:

- pa3BUTHe HABBIKOB YUYaCTHs B COCTaB/IeHUH aHAJMTHUECKUX O0030pPOB U HAy4yHO-
TEXHUYECKUX OTYETOB [0 pe3yJbTaTaM BBITIOJIHEHHOW paboThl, B TIOATOTOBKE
nyO/MKaluil 1o pe3y/bTaTaM HCC/Ie0OBAaHUM M pa3pabOTOK B 00/IaCTM aBTOMAaTH3al[|uH
TEXHOJIOTUUECKUX TIPOLIECCOB U MPOU3BO/ICTB;

- pa3BUTHE HaBBIKOB OCYILECTB/IeHUs] cOOpa U aHa/lM3a MCXOAHBIX JIaHHBIX /IS pacyeta u
TIPOEKTUPOBAHUS CUCTEM U CPE/ICTB aBTOMAaTU3aL[UU U YTIPaBJIEHUST;

- pa3BUTHE HABBIKOB I10 MPOU3BEEHUsI PACUETOB U TIPOEKTUPOBAHUS OTAEIbHBIX OJIOKOB U
YCTPOUCTB CHCTEM aBTOMAaTWU3al[UM W YTPaB/IeHUs U TI0 BBIOOPY CTaHJAPTHBIX CPEZCTB
ABTOMATHKH, U3MEPUTETbHON U BBIUMC/IUTETbHON TeXHUKU /1Sl TIPOEKTUPOBaHUS CHCTEM
ABTOMATH3allMU U YTIPABJIeHUs] B COOTBETCTBUU C TEXHUUECKUM 3aJJaHUEM;

- pa3BUTHE HABBIKOB 10 Pa3pabOTKe MPOEKTHOW AOKYMEHTALMH B 00/1aCTU aBTOMAaTH3aL|n
TEXHOJIOTUUECKMX TIPOIIeCCOB M TIPOWM3BOJACTB B COOTBETCTBUM C HWMEIOLIUMUCS
CTaH/lapTaMU ¥ TEXHUUECKUMH YCJIOBUSIMH.

st MOCTYXKEHWsT TIOCTABJIEHHBIX Lie/iel B AUCLMIUIMHE «ABTOMATH3alMs TEXHOJOTMYECKUX

IMMpOo1eCCOB U IIPOU3BOACTB» PEIIAOTCA 3a4dYu:

HN3yuyeHrue  TeXHOJIOTUYeCKUX ocobeHHOCTEH dBTOMdATH3allUl B  P4d3/IMUHBIX TIIepeaesiax
METa/UTypruieCckoro v rpoMBIIIJIEHHOI'O IMPOXU3BOACTBA;

nojsiyueHre IpakKTUUYeCKHUX HAdBBIKOB B pa3pa60TKe N aHa/IM134d pa6OTLI Q)YHKL[I/IOHEU'IBHBIX cxemMm
dBTOMATHUYECKOT'O YIIpaB/IEeHUA TeEXHOJ/IOTUYE€CKWMMHU IMpoLeCcCaM H MpOorn3BOACTBAMU,

yYMeHHEe COCTaBJ/IATb JIOTHYECKH 000CHOBAHHbLIE B3aMMOCBSI3aHHbIE dJ/ITOPUTMbI  YTIPABJ/IEHUA
TEXHOJ/IOTUYeCKMMHU TIponecCaMr C dpryMeHTHPDOBAHHBIM  HMCIIO/Ib30BAHHWEM H€O6XO,Z[I/IMI:IX
CBO6OAHO MporpaMMMpyemMbIX TEXHUUYECKUX CPeACTB KOHTPOJIA U YIIPpABJ/IEHHS;

YMeTb CHHTE3HMPOBATH CHUCTEMbI 3KCTPEMa/IbHOI'O0 OITHMMAJ/IbHOI'O YIPABJIEHUSA C 000CHOBaHHBIM
BbI60pOM KPpHUTEepHUH OLI€HKH 9(1)(1)8KTI/IBHOFO ONTHUMAJ/IBHOI'O YIIpaBJ/I€HUS.

2 Mecto AUCHUIUVIMHBI B CTPYKType 06pa3OBaTEJ'le0171 nporpamMmbl  IOATO0TOBKH

0akanaBpa

OucourumHa B1.B.J1B.02.01 «ABTOmMaTH3alys TeXHOJOTMYeCKUX IPOLeCCOB U TIPOU3BO/CTB»

BXOJUT B BapuaTHBHYIO YacTh 6s0ka 1 guctmrima OOIT 1o HaripaB/ieHUO MO/ATOTOBKM OakarmaBpoB
27.03.04 — YripaB/ieHHe B TeXHUUECKUX cUCTeMaX, NMpoduab — CUcTeMbl U CpeJCTBa aBTOMaTU3aLin
TeXHOJIOTHUeCKHX TIPOLeCCOB (AMCLUIVIMHA T0 BbIOOpY). [JucLuriiHA u3ydaeTcsi B CebMOM U
BOCBMOM CeMeCTpax.

Vi3yueHue JaHHOM JUCLIMTIIMHBI 0a3upyeTcsi Ha Ce[yHOLUX OCBOEHHbIX AUCLUIIMHAX:

- Bb1.B.15 «Teopus aBTOMaThueCcKOro yripaB/IeHUs»;

- B1.B.06 «TexHuueckue u3mMepeHus U MpubopkI»;

- b1.B.08 «TexHuueckue cpeicTBa aBTOMAaTU3aLUU U yIIPABICHUS»;

- Bb1.B.05 «IIpoekTrpoBaHKe aBTOMaTU3MPOBAaHHBIX CUCTEMY;

- b1.B.JB.1 «Cucrtembl aBTOMaTy3aluu U yrpasjeHus»/ « ABTOMaTU3UPOBAaHHOE yIIpaB/IeHUe B
TeXHUYEeCKUX CUCTeMax»;

- Bb1.B.[IB.05.01 «/HTerpupoBaHHble CUCTEMbI [IPOEKTUPOBAHUS U YIIpaBjieHus»/ «ATilapaTHoe
Y MporpaMMHoe obecriedeHre OTKPBIThIX MHTerPUPOBAaHHBIX CUCTEM»;

- b1.b5.18 «Komrmiekcel TexHUYeCKUxX cpefcTB B CAY».
[Mepen Haua/sioM M3y4eHUs! AUCLUIUIMHBI CTYZEHT JO/DKeH o0/afiaTh CaeyHLUMU 3HAHUSMU

YMeHUAMHN 1 HaBbIKAMU:

3HaTh:
- MeTObI OTpeZie/ieH s TIapaMeTPOB MaTeMaTU4YeCKOW Mo/ienn 00beKTa 10 IKCIIepUMeHTalbHON
nepexo/iHOM (PyHKLIMM C IpUMeHeHreM MaTeMaThyeCKUX [POrpaMMHbIX [1aKeTOB;



0COOEHHOCTH HWCTIOBb30BaHUS CTAHAAPTHBIX MPOTPAMMHBIX TAKeTOB TIPU CO3/[aHUU MO/esiei
Pas3/IMYHbIX THUIIOB,;

OCHOBHbIe CTPYKTYpPbl, TPUHLIUIIBI TUMNM3al[UM, YHUADUKALIUKU, TOCTPOEHUs] TIPOrpaMMHO-
TeXHUYEeCKHUX KOMILJIEKCOB;
YCTPOWCTBO OCHOBHBIX TUTOB TEXHUUECKUX CPeJICTB aBTOMAaTU3alliy U YTpaB/ieHHsl, METOJbl U
Croco0Obl TIoTyYeHus1 TH(POPMAI[|H O MapaMeTpax yIpaB/sieMOro 00beKTa;
METO/IbI IIPOEKTHPOBAHUS U PacyéTa OTZe/bHbIX 0JI0KOB 1 YCTPOMCTB CUCTEM aBTOMaTHU3aLIMH.
criocobbl cOopa M aHanM3a MCXOAHBIX JIaHHBIX i pacyeTa W TPOEKTUPOBAHUSI CUCTEM U
CpeJiCTB aBTOMAaTHU3aL1y U yrpaBJIeHNs;
TIOPSI/IOK BBITTOJTHEHUSI TTPOEKTHBIX PaboT;
TIPUHIIUITBI aBTOMATH3al[UH ITPOEKTHBIX paboT;

CTaHJjapTHbIE CPe/ICTBA aBTOMAaTUKK, U3MePUTETbHON U BbIUMC/IUTEbHON TEXHUKU;
TiepeveHb TOCYZAapCTBEHHBIX M OTPAC/IeBbIX CTaHAApPTOB /11 pa3paboTku mpoekTa 1o ACY TTI;
TIPUHIUIBI TIPUMEHEHUs] TOCYZAPCTBEHHBIX M OTpPAC/IeBbIX CTAHZAPTOB /it Pa3pabOTKU
TIPOEKTa;
XapaKTePUCTUKHU MPOEKTHOM 10KYMEeHTaLu;
(GyHKLMM UM CTPYKTypPy COBpPE€MEHHBbIX WHTEIPUPOBAHHBIX CHCTEM TPOEKTUPOBaHUS U
yrpaBJieHus;
arrapaTHbIe ¥ TIPOrpaMMHbIe CPe/ICTBA CUCTeM yTipaB/ieHus Ha 06a3e ThoBwix [1TK;
IPOrpaMMHO-TeXHUYeCKWe  CpeACcTBa /Ui IIOCTPOEHHsS  WHTEerPUPOBAaHHBIX  CUCTEM
TIPOEKTUPOBAHMS U YTIPaBJIeHHSI;

o0Ilee Harpap/ieHWe HayuyHOW pa0OTHI TP TOATOTOBKE paCIIUPEHHBIX aHATUTUYeCKUX
0030pOB;

CTaHAAPTHl U TpPeOOBaHUS K HAayUHO-TEXHHUUECKUM OTYeTaM I10 pe3yJ/ibTaTaM BbBITIOJTHEHHOU
paboThI;

TIOPSIIOK PabOTHI MPU TIOATOTOBKE HAYUYHO-MCC/Ie[0BaTeIbCKOTO 0TYeTa;
yMeThb:
peanv30BaTh CTPYKTYPY W TlapaMeTpbl MaTeMaTUYeCKOW MOjie/li 00beKTa, MaTeMaTH4ecKue
MOZIe/Id  BO3MYILIAKOIINX BO3JEUCTBUM, MOZE/b CHUCTeMbl YIIpaBAeHUsI C TPUMEHEeHHeM
MaTeMaThuYeCKUX MporpaMMHBIX MTaKeTOB;

BbIOMpATh CTaHJAPTHBIE CPEJCTBA W3MEpPUTENbHONW W BBIUMC/IUTEILHOW TEXHUKU C IIeJTbI0
IIPOEKTUPOBAHUS CUCTEM aBTOMaTHUUeCKOr0 yrpaBJleHuUs;

COTJIaCOBbIBaTb pabOTy YCTPOWCTB W3MEPHUTENbHOM W BbIUUC/IUTE/ILHONW TEXHUKU /IS
BbIOpAHHOU KOH(UTrypaIuy CUCTeMbI aBTOMaTUUECKOT'O yTIPaB/IeHUS;

BBITIOJIHATh TPOEKTHPOBaHME CUCTEM YIIpaB/eHUsI Ha OCHOBE THUIIOBBIX TPOrPaMMHO-
TeXHUYECKHX KOMIIJIEKCOB;

OCYLLeCTB/ISITH COOp M aHa/MM3 WMCXOJAHBIX JAHHBIX /i TIPOEKTUPOBAHHUSI CUCTEM W CPeJCTB
aBTOMAaTH3alvy U yTpaB/ieHus;

BbIOMpAaTh TeXHUYeCKHe CpPeJCTBa A/l CXeM aBTOMAaTH3al[ui B COOTBETCTBUM C TeXHUUECKUM
3a/jaHueM;

oTipeie/IuTh HeoOXOAUMBINM TiepeyeHb CTaHZAPTOB M TeXHUYECKUX YCJIOBHM il pa3pabOTKu
TIPOEeKTa;

NIPUMEHUTh WMEOIIMeCcs CTaHAApPThl M TeXHUYeCKHe YCJIOBHS TIPW pa3paboTKe TIPOEeKTHOM
JIOKyMeHTaL1H;

pa3pabaTbiBaTh TEKCTOBYH) ¥ TrpauuecKyl0 UYacTh TIPOEKTOB 110 aBTOMAaTU3al[Ud B
cooTtBeTCTBHH C TpeboBanusmu ECK]I u cuctembl MeHekMeHTa KauectBa (CMK);

COCTaBJISITh  CTPYKTYPHble, (YHKIMOHA/IbHbIE U TPUHIUINMA/IbLHBIE CXeMbl CHUCTEM

aBTOMAaTHM3alluM U YIIpaB/ieHusl B COOTBETCTBUHY C TEXHUUECKUM 3a/laHHEeM;



paboTaTh CO CIeWaJU3UPOBAaHHLIM TIPOTPAMMHBIM  OOeCcrieueHusIM  TIPOEKTHPOBaHUS
WHTErPUPOBaHHBIX CHCTEM, IIPOEKTHPOBATh armapaTHOe obecrieyeHre MHOTOYPOBHEBOM
WHTErPUPOBAaHHON CHCTEMBI;

TIPOEKTUPOBATH YIIPABJISIOIINE T OPUTMBI;

WCIIO/Ib30BaTh ~MHCTPYMEHTA/IbHbIE TMPOrpaMMHbIE CpPE/ICTBA W CTaHAAPTHBIE  TIAKEThI
TIPUK/IQZIHBIX TIPOTPaMM  JI/IsT  PellleHus] TPaKTHUeCKWX 3a/ad B TIpollecce pa3paboTKH U
9KCIUTyaTalii CUCTEM YIIPaBJIEHMST;

WCTIO0/Tb30BaTh WH(MOPMALIMOHHBIE PeCypChl s MPUOOpPeTeHUsT HOBBIX 3HAHWUM W YMEHWH B
00J1aCcTH aBTOMAaTH3alMK TEXHOJIOTHUECKUX TPOL[eCCOB,;

NIPUMEHSTb METO/IMKY TIOATOTOBKM HAay4YHO-UCC/Ie[I0BAaTe/IbCKOTO OT4YeTa IO pe3y/ibTaTamM
1CCJIeJOBaHMIA;

B/IQ/IeTh:

HaBbIKAMHU CO3[jaHUsI MaTeMaTHUeCKUX Mo/iesiell MpoLeccoB U OOBEKTOB aBTOMAaTH3allud U
yTpaB/IeHUs C UCTIO/Ib30BAHHMEM CTaH/IaPTHBIX MIPOTPAMMHbBIX CPE/ICTB;

HaBbIKAMU  TIOJyUeHUsI CTaTUUECKUX W JUHAMHUYECKUX XapaKTePUCTUK I1apaMeTpOB
CTPYKTYPHBIX 0JIOKOB M 00bEKTOB yTIpaB/IeHHS;

YMEHHEM PacCUUTHIBATh IMapaMeTpbl HACTPOUKKM aBTOMAaTHUECKUX PEry/IsiTOPOB;
MPaKTUYeCKUMH HaBbIKAMU MOHTaka U Ha/la)kKUBaHUSI CUCTEM aBTOMAaTHUeCKOTO YIpaB/ieHust
HaBblKaMy cOoOpa M aHanM3a HMCXOJHBIX JAHHBIX /s 3(QQGEKTUBHOTO peIleHHus 3ajau Io
TIPOEKTUPOBAHHUIO CUCTEM M CPEJICTB aBTOMATH3al[UH U YTIPAB/IEHUS;

HaBbIKaMH TIPOEKTHPOBAHUSI JIOKA/TbHBIX KOHTYPOB YIIPaBJ/IE€HMUS;

HaBbIKAMH MCIT0/Ib30BaHMSI TUTIOBBIX TIPOEKTHBIX PeIlleHnH;

HaBbIKaMHU Pa3pabOTKU CUCTeM aBTOMAaTH3alliy U YTIPaB/IeHUs] B COOTBETCTBUU C TEXHUUECKUM
3ajlaHKeM;

criocobaMu UCTIOb30BaHUS CTaH/IaPTOB ¥ TEXHUUYECKUX YCIIOBHM;

HaBbIKaMH Pa3pabOTKH TIPOEKTHOM [JOKyMEHTallud B COOTBETCTBUU C HMEIOIIUMUCS
CTaHZAPTaMU U TEXHUUYECKUMHU yCJIOBUSIMU;

MeTO/IaMH W Cpe/ICTBaMU Pa3paboTKM ¥ O0POPMIIeHHS] TEXHUUECKOU [JOKYMeHTalHH;
HaBbIKaMM pabOTBI C COBpPeMEHHbIMM ammapaTHBIMU W T[POTPaMMHBIMU  CPeACTBaMHU
TIPOEKTHPOBAHUSI CUCTEM YTIPaBJIEHHUS;

HaBbIKaMH TIOAIFOTOBKM TPOEKTa TeXHUYEeCKOro oOecrieyeHus CHCTeM yIipaBieHUsi Ha 0ase
TUMoBbIX 11TK;

HaBbIKAMH TIPOEKTUPOBAHUS, pa3pabOTKW, TIPOTPAMMHUDOBAaHUS W HalaJKd 3/IEMEHTOB
WHTerpUPOBAaHHOMN CUCTEMBI YIIpaBJ/IeHUsI IPOM3BO/ICTBOM;

HaBbIKaMH TIOATOTOBKY aHaIMTUUECKUX 0030POB T10 PACIIMPEHHOUN TeMaThKe U (hOpMHUPOBAHUHU
OCHOBHBIX 3aJjau HCC/IeIOBaHUs, OTpe/ie/ieHHs] CTPYKTYPbl Hay4YHO-UCC/Ie[I0BaTeIbCKOTO
OTYeTa;

3HaHWs (YMEHHs, HaBBbIKM), TIOJyUeHHbIe TIPH HW3YUYE€HWM [AaHHOW [JUCLIUIUIMHBI OyayT

HeoOXOIUMBI ZIJ1s1 U3yUeHHUsT CIeAYIOIINX AUCIUTIAH:

b2.B.04(IT) «ITpousBoAcTBeHHAs1 — NpeAUIITIOMHAast PaKTUKa»;
b3.5.02 «IToAroroBKa K 3aiuTe U 3allliTa BbITYCKHOM KBa/IM(MUKAIMOHHON paboThD».

3 KomnereHuu o0yuyaromuierocs, popmMupyemMsie B pe3y/ibTaTe 0CBOCHHUS JUCIHIUIAHBI, 1

IViaHUpYyeMbIe pe3y/ibTaThbl Oﬁy‘-IEHI/Iﬂ

B pe3synbTate OCBOEHUSI [UCLUIUIMHBI «ABTOMAaTH3allds TEXHOJIOTUYECKUX TIPOLeCCOB U

TIPOM3BO/ICTB» 00YyUarOIIMNCs 10/bKeH 00/1a[aTh CIeYIOUMMUA KOMIIeTeHIIUSIMU:

CTpyKTypHBII
371eMeHT [TnanupyeMble pe3y/IbTaTbl 00yUeHust
KOMIIEeTEeHLIUU
ITK-3 - roToBHOCTHI0 YYacCTBOBAaTb B COCTAB/IEHHH AHA/IMTHYECKHX 0030POB M HAy4HO-
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CTpyKTypHBII
5/1eMeHT [Tnanupyemble pe3ynbTaThl 00yUYeHus
KOMITeTEeHIIUU

TeXHHYECKHX 0TUYETOB MO pe3y/IbTaTaM BbINO/JIHEHHOH PadoThl, B MOATOTOBKE My0/IMKALUH 10
pe3y/bTaTaM HCC/IeJ0BaHUH M Pa3padoTok

3HaTh - o0Iye HampaB/ieHUs! W LieJId TIPOBOJMMOM Hay4yHOW paboThbI MpU MOATOTOBKH
pacCIIMpeHHbIX U yT1y0OIeHHbIX aHaTUTHUeCKUX 0030pPOB;

- CTaHAApThl U TpebOBaHMWs K W3/IOKEHUIO pe3y/bTaTOB IIPOBe/IeHHON
MCCrIeJ0BaTeIbCKOM paboTh;

- TIOpSiIOK U TIOC/Ie/JOBaTebHOCTh H3/I0KEeHHs pe3y/bTaTOB TIPU TOATOTOBKH
OTYeTa 10 BBINIOJTHEHUIO Pa0bOTHI;

YmeTb - KpaTKO ¥ OOOCHOBaHHO W3/laraTb OCHOBHbIE pe3y/bTaThl, IOJyueHHbIE B
TIpoLIecce MUCC/e0BaTeIbCKOM paboTh;

- UCII0/Ib30BaTb METOJMKY COCTaBJIeHHsI HayUHO-HUCC/e/]0BaTe/IbCKOrO OTUYeTa 0
pe3yabTaTaM UCC/Ie/I0BaHUN;

Bnapets - HaBbIKaMH 0OOCHOBAHHOTO KPUTUYECKOTO aHa/Ii3a pe3y/IbTaToB Py
MO/ITOTOBKe DAaCIIMPeHHBIX aHaIMTHYeCKUX 0030pOB T10 3a/JaHHOM TeMe;

- CrocoOHOCThIO K (DOPMHMPOBAaHMIO OCHOBHBIX 3a/ad M  HarpaB/leHUH
WCC/Ie[JOBaHUs TPU peLIeHUU TOCTaB/IeHHOW 33/jayM 0 COBEpILeHCTBOBAaHUI)
CUCTEM aBTOMaTUYeCKOI'O yrpaB/ieHus;

ITK-5 - criocoOHOCTBHI0 0CYLIeCTB/IATH COOP U aHA/IM3 MCXOAHBIX JAHHBIX /I/Isl pacuera u
NMPOEKTHPOBAHUSA CUCTEM U CPeACTB aBTOMAaTH3alMU U yIIPaB/JIeHUs

3HaTb - TIpaBWIa OpraHu3anuu cbopa M aHa/iM3a MCXOZHBIX [JaHHBIX MPHU TPOBEIEHUU
aKTHMBHOTO U NMaCCHBHOTO METO/IOB;

- MeTO/ibl OTIpe/ie/IeHUs] PerpeCcCUOHHBIX 3aBUCMMOCTeN NPU OHO YU MHOT'O-
(baKTOPHBIX SKCIIePUMEHTaX;

Ymets - WCII0/Tb30BaTh MH(OPMAI[MOHHbIE PeCyPCHI [Ijis IPUOOpEeTeHNsI HOBLIX 3HAHUM U
yMeHuidi B 007aCTM  aBTOMATW3al|id  YIIpaBeHUs]  TeXHOJIOTHYeCKUMHU
npoLieccamy;

- KBa/MGUIIMPOBAHHO U 0OOCHOBAHHO-/IOCTYITHO TPE3€HTOBaTh IO/TyUYeHHbIE
pe3yJIbTaThl IPO/Ie/IaHHON PabOTHI;

Bnagets - HaBbIKaMM  aHajAu3a TOJIydeHHbIX [JIJaHHbIX C LeJibl0  OrpefesieHus
MPUOPUTETHOTO  YC/IOBUSL AJi1 TIpUHATHSL 3¢ (GeKTUBHOTO pelleHus 110
COBEpILIEHCTBOBAHUIO pabOThI CUCTEM aBTOMATHUECKOTO yTpaB/IeHus;

- yMeHMeM U HaCTOMYMBOCTbIO TIPUMEHEHUsl TPUHSTBIX pelleHuid TI0
COBEpIIIEHCTBOBAHHUIO pab0OThl aBTOMATUUECKUX CUCTEM;

ITK-6 - cnocoOHOCTHIO MPOU3BOAWTH PacyeTbl M MPOEKTHPOBAHHE OTAE/NLHBIX 0JIOKOB M
YCTPOWCTB CHCTEM aBTOMAaTH3alMM M yNpaB/ieHUWs M BbIOMpaTh CTaHAAPTHbIE CPeJCTBa
aBTOMATHKH, U3MepPUTEe/IbHOM U BBIUMC/IMTE/TbHOM TeXHUKH JJ/if NMPOeKTHUPOBAaHUSA CHCTEM
aBTOMAaTH3alUH U yIIPaB/JIeHHs B COOTBETCTBUM C TEXHUYECKHUM 3a/jaHHeM

3Hatb - CTPYKTYpPY U B3aMMOCBSI3b aBTOMAaTH3UPOBAHHOI'O IIPOU3BO/CTBA;

- ocobenHoctu  moctpoenuss ACY TIIT wu  ACYII  coBpeMeHHOro
NIPOM3BO/CTBEHHOrO IIpoLiecca B MeTa/Ulypruuy;

- 0COOEHHOCTH TEXHOJIOTMM U YCJIOBUSI aBTOMATH3aliy TPOLIECCOB TMOATOTOBKH
LIMXTOBBIX MaTepUasoB;

- 0CO0EHHOCTH aBTOMaTUYeCKOro yTpaB/ieHUst arJIoOMepaLiOHHOI O
TIPOU3BO/ICTBA;

- 0COOEHHOCTH aBTOMATHUECKOTO YIIPaBJ/eHHSI TEXHOJIOTHYEeCKUM TIPOLIeCCOM
MPOM3BO/CTBA META//TU3UPOBAHHBIX OKATbILIIEH;

- 0COOEHHOCTH aBTOMAaTUYeCKOTO YIIpaBJIeHus! MPOLieccoM oboralieHus yriei U
MO/IFOTOBKA MHOTOKOMIIOHEHTHOM yTOJIbHOM LLMXTHI;
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CTpyKTypHBII
5/1eMeHT
KOMITeTEeHIIUU

[Tnanupyemble pe3ynbTaThl 00yUYeHus

WH/JVBU/lyalbHble yCJIOBUS aBTOMAaTH3al[My MpoLecca CreKaHWsi KOKCYHOILUXCS]
yr7el B KOKCOBBIX Tleuax , 000X0KeHHbIX B OaTapeu;

aBTOMaTHMYeCcKoe yTmpaB/ieHWe MPOLeCCOM BbIe/IeHHsT BbICOKOMOJIEKYISIPHBIX|
yIJIeBOJ,0B U3 KOKCOBOI'O ra3a;

TEXHOJIOTHUeCKHe 0COOEHHOCTH M aBTOMATH3al[|s MPOIecca BBITIABKA YyTyHA
B JIOMEHHBIX [1eyax;

aBTOMaTM3UPOBAaHHOE yTMpaB/ieHWe TeIJIOBbIM PeXMMOM BO3/lyXOHarpeBaTesien
JIOMEeHHOM Meuu;

WH/IMBU/yallbHble OCOOEHHOCTHM BBITUIABKA CTald B JIBYXBaHHBIX Tleuax C
MPOAYBKOU KMCJIOPO/IOM;

0COOEHHOCTH aBTOMATHYECKOTO YIIpaB/eHHs] TIPOLIECCOM BBIMUIABKU CTald B
KHUCJIOPO/IHO KOHBEPTOPHBIX 1jeXax C BepXHel MPOJYBKOM;

TUIBI MaTeMaTUUeCKUX MOJesel CHUCTeM ONTHUMHU3alMM W aBTOMAaTH3aluy
yIpaB/ieHUst TeXHOJIOTUYeCKUMU rporieccamu MeTa/uTypruueckoro
MPOU3BO/ICTBA;

0Cc0OeHHOCTH yC/OBUM aBTOMAaTHUeCKOTO yTIpaB/eHUs [OBOAKOW CTaiu
arjioMeparax Ieub-KOBIIb;

TeXHOJIOTUUeCKHe W WHJVBU/yajbHble YC/IOBUS aBTOMAaTHU3aliuy I[1poLecca
BaKyyMUPOBaHHs CTa/IM B yCTAHOBKAX LIUPKYJIIPHOTO THIIa;

TEXHOJIOTUUeCKoe  O0CODEHHOCTM  aBTOMAaTH3WMPOBAaHHOM  OMTHUMH3al[UU
yOpaB/JeHUs BBIIJIABKOM CTalu B [JYTOBbIX CTa/ell/IaBUIbHBIX —[eyax
TIepeMeHHOr0 TOKa;

TEXHOJIOTHUECKHe OCOOEHHOCTH aBTOMATHUECKOTO YIIPAB/IEHUS Pa3/TUBKOU
ctanv Ha MHJI3 paguanbHOro TUIa;

TeXHOJIOTUUeCKHe YCI0BUSl aBTOMAaTU3allMy yNpaB/ieHWs HarpeBOM MeTasljia B
reyax KaMepHOro TUIa;

TeXHOJIOTUUeCKHe WHJVBU/ya/lbHble YCJIOBHS aBTOMAaTUUECKOTO YIIpaB/eHUs]
HarpeBOM MeTasljla B Ileyax [1epexo/fHOro THUIIa;

TEeXHOJIOTUUeCKHe yCJIOBUST W aBTOMATHU3al[Mi0 Tpoliecca  OXJaXKAeHUs]
ropsiYe/MCTOBOrO LIMPOKOII0/IOCOTO TpOKaTa Mepes; CMa3Koil B PYJIOHBbI WU
TOpPe3KOW Ha MepHbIe [IJTUHBI;

YmeTb

C WCHO/Mb30BaHWEM  CIellMaJM3UpOBAHHOIO TPOrpaMMHOI0  obecrieueHus]
(MeTo/la HaMMEHBIIMX KBAJPaTOB) PpaCCUMTHIBATb TEOPETUUECKYHO JIMHHUIO
perpeccu (CTaTMUECKYH) XapaKTepUCTHUKY) IO SKCIepUMeHTa/lbHbIM WY
pacyeTHBIM JAaHHBIM [i/1s TTOC/Ie/[y01L[er0 UCII0/Ib30BaHUs IIPU MaTeMaTH4yeCcKoM|
MO/e/IMPOBaHUH CUCTeMbl aBTOMaTUUECKOrO yIpaB/IeHus;

C WCTMOMb30BaHHWEM IPOTPAMMHOTO 00ecrieueHHs] pacCUMTaTbh TPAaeKTOPHIO
VHEepLIMOHHOTO 3BeHa C 3ama3/blBaHueM OObeKTa yrpaB/ieHWss Ha BXO/HOM
curHan m00i popMbI BO BpeMeHHU C UCTI0/b30BaHeM MeToia Jitiepa;

C WCIO0/Ib30BaHKEM CIeLalbHOr0 MPOrpaMMHOro obecrieyeHusi OCYIIECTBUTH
pacueT MepexoHbIX W TOMCKOBBIX PEXHMMOB B CHUCTEMax aBTOMaTHUeCKOU
crabunmM3aguM U 9KCTpeMasrbHO-  ONTUMH3UPYIOLIEro  yIpaBieHMUs]
TEXHOJIOTUUeCKHM TPOL|eCCOM TPOMBIIIEHHOTO MPOM3BO/CTBA (Ha INpHUMepax|
MeTaJsllypruyeckoro);

CHHTe3WpoBaTh (pa3paboTaTh) CTPYKTypHBIE CXEMbI CHCTEMa aBTOMAaTHYeCKOH
cTabunM3anuy TeXHOJOTMUeCKMX IapaMeTpoB C HCII0/Ib30BaHUEM THIIOBBIX
3aKOHOB yTIpaBJ/IeHUs] UHEePLIMOHHBIMU TIPOLIeCCaMHU C 3aras/ibIBaHueM;
pa3pabaTbiBaTh Y TPeJCTaBIsATh  rpadMueckd  CTPYKTYPHbIE  CXeMbl
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CTpyKTypHBII

5/1eMeHT [Tnanupyemble pe3ynbTaThl 00yUYeHus
KOMITeTEeHIIUU
aBTOMAaTHUYeCKOro 3KCTPeMa/IbHO-ONTUMHU3UPYIOILero yTpaB/ieHus]
TeXHOJIOTMYeCKUM IPOL|eCCOM B COOTBETCTBUM C HUCIIO/Ib30BaHHEM ITOMCKOBBIM
METOZIOM C TOosiCHeHHeM (YHKLIMM KaXX[0T0 3/1eMeHTa CUCTEMBI;
- TpaBWIbHO BbIOpaThb TWI MaTeMaTHUecKod MOJie/Id aBTOMAaTHU3UpPYyeMOoro
rporecca B COOTBETCTBUM C MCHO/b3yeMbIM TeXHUYeCKUMH Cpe/iCTBaMU
KOHTPOJIS1 U yTIpaB/IeHus: U KBa/IM(UKALMY NIepCOHaa;
- CHHTe3MpOoBaTh MaTemaThyecKye MOJlesi rporecca yTpaB/ieHus]
TeXHOJIOTUUeCKUMM TpoLjeccaMd M OCYILeCTB/ATh [0 MOZeIsM pacuet
MepexoJHbIX W TIOMCKOBBIX TIPOIIeCCOB B pa3pabOTaHHBIX KOHTYpax
aBTOMaTUUYeCKOro yIpaB/leHUs] B YCJIOBUSIX MCII0/Ib30BaHUsS COBPeMEeHHBIX
MUKPOIPOLIECCOPHBIX TeXHOJIOTMYeCKUX CPe/CTB;
Bnapets - HaBblKAMU  IIPDOEKTHMPOBAHHS  CHUCTEM  aBTOMaTM4eCKOro  yrpaB/ieHHs]

TeXHOJIOTUUeCKUMHU U TPOU3BOJCTBEHHBIMU IPOL[eCCaMy B IIPOMBILUIEHHBIX|
obsacTsx (perMyIIieCTBEHHO MeTaTypruueckux 00/1acTsix);

HaBbIKAMU CO3/IaHUSI a/IFOPUTMUUECKOTO TporpaMMHOro obecrieueHust paboThl
ACY TII u ACYII ¢ ucrosb30BaHMEM MHUKPOIIPOLIeCCOPHBIX KOHTPOJLIEPOB U
MpOMbILIeHHBIX OBM,;

METOJUKOM CHHTe3a MaTeMaTU4eCKOM MOJend  aBTOMaTHM3MPOBaHHOIO
yIpaB/ieHUst TeXHOJIOTUYeCKOro rapameTpa hinei OCYLL[eCTBJ/IeHUS]
MaTeMaTU4eCKOro Mo/ie/TMpOBaHuUs;

METOJUKOM Ompe/ie/ieHns1 paljMOHaIbHBIX U HAWIYUIINX 3HAUeHHH MapamMeTpoB
JVHAMWYeCKOM HaCTPOMKW peryvpyrolUX YCTPOWCTB M0 JAUHAMUUYECKHUM
rapameTpam 0O0beKTa yIipaB/ieHusl;

HaBbIKAMM MAaTeMaTHUeCKOro MO/e/IMPOBaHUsI pabOThl CUHTE3MPOBAaHHBIX B
TPOEKTUPOBAHUM KOHTYPOB YIIpaBJ/IeHUs C Lie/IbI0 ONepaTUBHOIO yCTpaHeHUs
OIMOOK B aJITOPUTMUUECKOM 00eCrieueHuy;

ITIK-7 - cmoco0HOCTHIO pa3padaThiBaTh NPOEKTHYH [JOKYMEHTAI[HI0 B COOTBETCTBHH C
MMEIIMMUCA CTaHAAPTAMH ¥ TeXHHYECKHMMH YC/10BUSAMU

3HaThb

CYLeCTBYIOIlMe  TeKyllhe  TexXHUUeCKWe  pellleHuss [0  BOIpPOCY)|
aBTOMAaTHUYEeCKOTO YIpaB/ieHHsI KOHKPETHBIM TIPOLIECCOM;

TeXHUYeCKMe BO3MO)XHOCTM U XapaKTepUCTUKW IpeJJaraeMblX CpeJCTB
KOHTPOJIS U yTIpaB/ieHus;

yC/I0BHBIe 0003HAaUeHHsI BCEX HCIO/Ib3YeMbIX TEXHO/OTMUECKUX MapaMeTpOB U
TeXHUUYECKUX CPeJCTB IpHU rpadruyeckoM Ipe/CTaBlIeHUHd KOHTYPOB U CUCTEM
aBTOMAaTUYeCKOr0 YIpaBJIeHUs;

Ymetb

pa3pabartbiBaTh CTPYKTYpHbIe, (DYHKIMOHAIBHBIE W TIPUHLIUMHAIBHBIE CXEeMBI
CHCTeM aBTOMAaTHUYeCKOT0 yIpaB/eHUs] TEXHOJIOTHYECKUMHU MPOLeccaMu;

Bnanets

HaBBIKaMM TPOEKTUPOBAHUS U Pa3pabOTKU CTPYKTYPHBIX, (DYHKLIMOHA/TBHBIX U]
NIPUHLMIMA/IbHBIX CXeM aBTOMaTUYeCKOI0 yIpaBJleHUs..




4 CTpyKTypa U cojiep>XaHue JUCLUIIIMHbBI

OO6111ast TPYA0EMKOCTh AUCLUIIMHBI COCTaBJ/IsieT 8 3aueTHBIX eAUHUL] 288 akajl. uacoB, B TOM UHC/Ie:
— KOHTakTHasi pabota — 46,6 akazi. 4acos:

— aypuropHas — 40 akaz. yacos;

— BHeayAUTOpHas — 6,6 akazl. 4acos;
— B (hopMe NpaKTUUeCKOU MOATrOTOBKM — 2 aKa/. uaca;
— camocTosTesbHast paboTa — 228,8 akasi. uacoB
- TMOArOTOBKA K 5K3ameHy — 12,6 akaz. yaca

AynutopHas - E =
KOHTaKTHasi pabora = § o=
. (B aKaji, yacax) g o ) dopma TeKyIIero KOHTposs | £ .-
Pazgen/ Tema S :g:’ < Buz camocTosiTenbHOM yCI1IeBaeMOCTH U E T T
JVICLIUTITHBI Ml |l ew| 5| €8 paboTbI MIPOMEXXYTOUHOH 2 S E
S| &E | EE| 8% aTTecTaluu O RS
S| 82| 25| 25 =2
=l 2R | B8] O \% S
1. ABTOMaTH3aIUsA npoLecca IIK-6:3yB
MO/IFOTOBKY MCXOJHBIX IHXTOBBIX 5
MaTepuaIoB
YcrpolicTtBa MepPBUYHOU cTajuuv CamocTosTenbHOe U3ydeHue |OTueT 1o 1abopaTopHOM
JIpobsieHus, OKyCKOBaHUSI, KOJIbLIEBaHUS, yueOHOM 1 HayYHOU pabore . BoimonHeHue
BaJIKOBBIE IpoOuITKY, TIPUHLIUTIBI nmutepatypsl. [Tonck VH/IUBU/Iya/TbHOTO 3a/IaHMUSI
ynpaBieHusi. OTKpbITbIe U 3aKpbIThIe JIOTIOJTHUTETbHOM B KOHTPOJIbHOI paboTe
PeXXUMBI  W3MeJbUYeHHUs.. Crioco06b1 vH(OpMaIUK 10 TeMe.
V3MepeHusi YpPOBHSI MaTepuajioB B 9 1 20 IToAroTOBKA K BBITIOTHEHUIO
OyHKepe, THITBI [103aTOPOB nabopaTopHoii paboThI U
BUOpALMOHHEIE, OapabaHHbIe, OTYeTa I10 JIabopaTOPHBIM
Tapesipyatele. CxeMbl U CrOCOOBI paboTam.
M3MepeHUsT MacChl ChIMMyYHdX MaTepPUajioB
Ha TpaHcriopTepax. CxeMbl yTpaBJieHHs
JI03MPOBaHHEM KOMIIOHEHTOB IIHXTHI.
2. ABTOMaTH3anusa npoiecca ITK-6:3yB
aryioMepaluu PyAHOH YacTH IIUXThI U| 5
MPOIecC MPOU3BO/CTBA OKAThHIIIEH




AypuTtopHast

—
= 5 =
KOHTaKTHasi paboTa T § T o
4 7 dopMa TeKyllero KOHTpoJist | & =
o (B akaz. yacax) 5 o 2 e =
Pa3nen/ Tema S = g By camocTrosiTensHOM yCI1IeBaeMOCTH U < T35
JACLTUTITUHBI Mo B . S 2 paboThI TIPOME>KYTOUHOM 2 2 E
S| RE|EE| 8% aTTecTaryu O R S
S| SE 25| 28 =" 8
S| ER | BER| Og S
o
TexHo/OrnuecKue 0COOEHHOCTH CamocTrosiTennbHOe U3ydeHue | OTueT 1o 1labopaTOpHOM
Tripoijecca aryioMepariyu, yueOHOW 1 HayuHOMH paboTe . BrimosiHeHMe
Teriohr3nUecKre TIpPOLIeCChI rpu nutepartypsl. [Touck WH/JVMBU/lya/lbHOTO 3aJjaHUsI
CTIeKaHHUU. YrnipaBnsitoliye u JIOTIOTHUTEeTbHOM B KOHTPOJIbHO pabote
yIipaB/sieMble  OCHOBHbI€  I1apaMeTpbl vH(bopMalLvK TI0 TeMe.
rpoiliecca U WX B3aUMOBJ/MSHHUE. IToaroToBKa K BBITIOTHEHUIO
CuCTeMBbI pETy/IMPOBaHUs  BJIXKHOCTH, nabopaTopHO paboThI U
CKOpPOCTH aryioJIeHTHl, 2 2/1 30 |oruera 1o 1a00paTOPHBIM
MPOU3BOAUTE/ILHOCTH u KauyecTBa paboram.
arjioMepara. ACY TII
arJioMepaLMoHHOr0 MpoLecca.
TexHosioruueckas cxema u
aBTOMaTU3aLus yIipaB/eHUst
TIPOU3BOZICTBOM 0/ TIFOCOBaHHBIX
OKAaThIIIeH.
3. ABTOMaTH3anus I1IK-6:3yB
KOKCOXHMMYECKOT0 U JOMEeHHOT0 5
MPOM3BO/ICTBA
TexHosOrMs TIPOM3BOJCTBA KOKCa B 4 | 421N 30 |CamocrosTenbHOe n3ydeHue |OTueT 1o abopaTopHOI
KOKCOBBIX revax. OcobenHocTu yueOHOM 1 HayYHOU pabore. BrinosiHeH1e
nporjecca. @PyHKIMOHANbHAas  Cxema nutepaTypsl. [Tonck VHAVBUAYaIbHOTO 3a/jaHUsI
KOHTPOJII U aBTOMaTH3allUhd KOKCOBOU JIOTIOTHUTeTbHOM B KOHTPOJIbHOH paboTe
Oarapen. vH(bopMaL1u 10 TeMe.
OnTuMur3aLUsi  yrnpaB/ieHUs MPOLeCcCOM [ToaroToBKa K BbITIOTHEHUIO
W3B/IeUeHUsl TI0J/Ie3HbIX MaTepuajioB U3 nabopaTopHOM pabOThI U
KOKCOBOTO rasa. OTyYeTa 110 JIabopaTOpPHbIM
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Paszpgen/ tema
JVCLIUT/IVHBI

Kypc

AypuTtopHast

KOHTaKTHasi paboTa
(B akaj. yacax)

JeKI[UA

nabopar.
3aHATHS
TpaKTHY.
3aHATUS

CamocTosaTe/nbHas
paboTa (B aka/l. yacax)

Bup camocTrositennbHOM
paboThI

dopma Tekyl1iero KOHTpOJIs
yCI1IeBaeMOCTH U
TIPOME>KYTOUHOM
aTTecTaluu

Kop v CTpyKTypHbIi
3/IeMEHT
KOMIIeTEeHIIUU

Oco0eHHOCTH TeXHOJIOTUM  BBITUIABKU
YyyryHa B JOMEHHOH MeuH.
@®yHKIMOHa/IbHAsi CXeMa KOHTpOJs U
yTpaB/ieHust BBITJIaBKU YyTyHa,
ocobeHHOCTH  pabOThI  OT/E/bHBIX
KOHTYPOB U  CHUCTeM  yIIpaBJieHus:
rojjaud  MaTepuajioB U 3arpys3kH,
TET/IOBBIM PEKUMOM,
ra3oZiJMHaMHUUeCcKiM pPeXHMOM U XOJ0M
Teyu.

@®yHKIMOHa/IbHAsi CXeMa KOHTpOJs U
yTpaB/ieHust peXUMOM
BO3/lyXOHarpeBare/bHOU AI1.
OnTumu3zalsi  Mpolecca  BITUIABKU
YyryHa ¥ HarpeBa JyThsl.

paboram.

4. ABTOMaTH3alus CTa/IeIIaBUIbHOIO
MPOM3BO/ICTBA B KUCJIOPOJHBIX
KOHBEPTOpax U 2-X BaHHbBIX
CTasler/IaBUIbHBIX arperaTax.

ITIK-6:3yB

OcobeHHOCTH TEXHOJIOTUYECKOTO0
TpolLIecca BBITUIABKU CTaIM B 2X BaHHBIX
rmeyax M aBTOMAaTH3alliy IIPOL|eCCOB.
dyHKUMOHa/IbHAsE CXeMa yTpaBJieHusl 1
KOHTPOJIS BBITI/IaBKU CTamu.
Ob6ecnieueHne 6e30macHbIX yCIOBUM.

TexHOMOTUECKHEe 0cobeHHOCTH
BBITJIABKA CTa/ldi B KOHBEPTOpax C

6/21" 1

20

CamocTosiTesIbHOE U3yYyeHue
yueOHOM 1 HayuHOMH
muTtepatypsl. [Touck
JIOTIOTHUTeTbHOM
vH(bopMaL1u 10 TeMe.
[TogroroBka otuera 1o
nabopaTopHbIM paboTam.

OTueT 10 1ab0paTOPHOM
pabore. BrinosiHeH1e
VH/IUBU/IYa/TbHOTO 3a/IaHUsI
B KOHTPOJIbHOM paboTe
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Paszpgen/ tema
JVCLIUT/IVHBI

Kypc

AypuTtopHast

KOHTaKTHasi paboTa
(B akaj. yacax)

JeKI[UA

nabopar.
3aHATHS
TpaKTHY.
3aHATUS

CamocTosaTe/nbHas
paboTa (B aka/l. yacax)

Bup camocTrositennbHOM
paboThI

dopma Tekyl1iero KOHTpOJIs
yCI1IeBaeMOCTH U
TIPOME>KYTOUHOM
aTTecTaluu

Kop v CTpyKTypHbIi
3/IeMEHT
KOMIIeTEeHIIUU

NIPOAYBKOW MeTasjia KUC/IOpOZAOM. Turbl
Mo/iesiell MeTa/llTypruyeckrx TMpoLeccoB
U ux 0CO0OEHHOCTH.
LeTepMHUHUPOBaHHEIE,
JKCIIepUMEeHTalbHO — CTaTUCTHUYeCcKue,
IMIMpUYeCcKue, HelipoceTeBble,
HEUYETKOM JIOTUKW W [AUHAMUYecKue,
JIOCTOWHCTBA u HeJ|0CTaTKH,
pekoMmeHgalmu. OyHKIMOHA/IBHAS CXema
KOHTPOJISL U yIIpaB/eHUs] KOHBePTOPHbBIM
riporieccoM. CucrteMsl IpefoTBpalieHus
BBIODOCOB U yIpaB/ieHHe  OTBOJOM
TIJIaBUIbHBIX I'a30B.

5. ABTOMaTH3anua npowecca
BbIIUVIABKU CTA/IM B 3J/IEKTPOAYTrOBBIX
CTa/IeNyIaBWIbHBIX neuax
nepeMeHHOr0 TOKa CBepPXBbICOKOM
MOIIHOCTH.

[1K-6:3yB

OcobeHHoCTH TeXHOJIOTUUeCKOro
npouecca BbiliaBku cram B JCIT u
aBTOMaTU4YeCKoro yIipaB/ieHUst
JSHEpPreTUYeCKUM U TeXHOJIOTUYeCKUM
pexumamu. DyHKIMOHa/IbHasg CxeMa
KOHTPOJII U yIMpaB/ieHHWs IIpPOLIeCCOM
3/1eKTPOI/IaBKH.

OnTuMur3anus yrnpaB/ieHHs MPOLeccoM,
BbIOOp KpuTepusi. Criocob

4,21 1

39,3

CamocTosITeTbHOe U3yUeHHe
yueOHOM 1 HayYHOU
nutepatypsl. TTonck
JIOTIOTHUTEeTbHOM
UHGOPMALIMHU B 37IEKTPOHHBIX
cpenctBax. [ToaroroBka
oTyeTa 10 J1abopaTOpHbIM
paboram.

OrtyeT 1o 1ab0paTOPHOA
paboTe. BrImosiHeHHe
VH/IUBU/YaTbHOTO 3a/[aHHSI
B KOHTPOJIbHOI paboTe
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AypuTtopHast

~
= & =
< Y o)
KOHTaKTHasi paboTa T 3 E 5
a7 dopma Tekylero KOHTpossi | & =
o (B akaz. yacax) S = o 2 e =
Pa3nen/ Tema S =i By camocTrosiTensHOM yCI1IeBaeMOCTH U T3
< >
JUCLIATITHEI Ml | ex | 5| B2 paboTbl TIPOMEKYTOUHOM & 2 E
= EE = UE: 8= aTTecTaryu J & =
S| 85| £5| =€ X
a T A < 2 =
= = o B oo O © §
()
HerpepbIBHOTO KOHTPOJISL TeMIIepaTyphl
CTasN.
Hroro ceccuro (3UMHsA) 5 | 18 |18/101'| 2 139,3 IIpomexyTouHas
aTrrecrauus (3auer,
KOHTPOJ/IbHasi paboTa)
6. ABTOMaTH3aIUA npoieccoB| 5 IIK-3:3yB
BHEIIEYHOW  [IOBOJKM CTa/li B TIK-5:3y8
3/1eKTPO/yroBbix KoBii-neub (AKII) u HK-6:sys
[TK-7:3yB
YCTaHOBKAaX BAKYYMHPOBAHMA CTA/IH.
TexHOMOrMUeCKre 0COOEHHOCTH CamocTositennbHOe usyuenve |I[IpoBepka rpaduka
JIOBOJIKM CTaJlv B arperarax rneyb-KOBIII yueOHOM U HayuHOUH BBINOJIHEHUSI KyPCOBOT'O
(AKII). dyHKIMOHa/MIBHAs cxema muTeparypsl. [Touck IIPOEKTUPOBAHUA.
KOHTPOJIS1 U yTIpaBJ/IeHUsI MPOLIeCCOM. JIOTIOJTHUTETbHOM
TexHOoOTHUECKHEe 0CcOOeHHOCTH WH(POPMALIMHU B 37IEKTPOHHBIX
LIUPKYJISLIMOHHOTO BaKyyMHPOBaHUS 39 |CPeAcTBax. [ToaroToBKa
CTanu. dyHKUMOHa/IbHAS cxema KypPCOBOTO TIPOEKTa.
KOHTPOJISI M DeryavpoBaHusi Tpolecca
BaKyyMUPOBaHUSI. Onrumu3arus
yTipaBJieHUsI MpOLIeCCOM J1st
JOCTIDKEHUST MaKCUMaJTbHOMH
TIPOU3BOIUTETbHOCTH.
7. ABTOMaTH3aLUA npoueccal 5 IIK-3:3yB
Pa3/MBKM CTa/ldi HAa  MaIIMHAX EE'EBYB
-6:3yB
HEMpepbLIBHOTO  JIMThSI  3aroTOBOK [TK-7:3y8

(MHJ/I3) 1 Ha /MTeHHO- NMPOKaTHBIX
KOMIL/IeKCax.
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AypuTtopHast

—
= & =
KOHTaKTHasi paboTa £ § T s
a7 dopma Tekylero KOHTpossi | & =
o (B akaz. yacax) 5 o 2 e =
Pa3nen/ Tema S = g By camocTrosiTensHOM yCI1IeBaeMOCTH U < T35
JUCLIATITHEI Ml | ex | 5| B2 paboThI TIPOMEKYTOUHOM & 2 E
E %E E UE: 8= aTTecTaryu J & =
5 © = < T 2 5 -
S| ER | BER| Og S
()
TexHonoruueckue 0COOEHHOCTH CaMocTosiTenibHOe u3yueHue |BoinosHeHue rpaduka
pa3nuBKY ctas Ha MHJI3 1 mipo6sieMsl yueOHOW 1 HayuHOMH KYPCOBOT'O
npu aBTOMaTU3aLvu yTipaB/ieHust nutepatypsl. [Tonck MPOEKTUPOBAHUSI.
TIPOLIECCOM. JIOTIOTHUTEeTbHOM
@®yHKIMOHa/IbHas cXeMa KOHTPOJIS U 1 40 MH(OpMaLMK 110 TeMe..
yTIpaB/IeHus! MPOLIECCOM Pa3/MBKH. [ToaroToBKa KypCcoBOro
OcobeHHoctu  paboThl  OTAETBHBIX TIPOEeKTa.
KOHTYpDOB  yNpaB/eHHsI  TIPOLIeCCOM
Pa3/IMBKY MNP UCIOIb30BAaHUH JINTEUHO-
TIPOKATHBIX KOMIL/IEKCOB.
8. ABTOMaTH3anus Mporecca Harpena| 5 T1K-3:3yB
MeTa/la TepeJ TMPOKATKOH H B HK'533YB
MpoIecce TEPMUUECKOH 00padoTKu B gﬁsgi
neyax KaMepHOro ¥ MPOXO/HOT0 THIIA.
OcobeHHoCTH TeXHOJIOTUeCKOro CamocrosiTenibHOe H3yueHre |BeirosiHeHe rpaduka
rpoljecca HarpeBa MeTajjla B [euax yueOHOM 1 HayYHOU KypPCOBOT'O
KaMepHOoro Tuma. @DyHKIMOHaIbHas nutepatypsl. [Tonck MPOEKTUPOBAHUSI.
cxeMa KOHTDOJiI U yrpaByieHus. THIibl JIOTIOJTHUTETbHON
KaMepHBIX Meyeil. MH(OPMaLIMKU B 37IeKTPOHHBIX
OcobeHHOCTH yTIpaB/IeHuUs Cpe/iCTBax.
TEeXHOJIOTUUeCKUM TIpOLIeCCOM Harpesa 1 49,5
MeTasula B reyax X0JI0HOTO THIIa.
@dyHKIMOHa/IbHAsi CXeMa KOHTpOJisi U
yrpaBleHUs]  TEIUVIOBBIM  PEXUMOM
MHOTO30HHOM HarpeBaTe/lbHON TeuM.
OnTuMu3alys  yrpaBieHUs] TeTIOBbIM
PEe)KMMOM HarpeBaTe/IbHbIX Meye.
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5 Oopa3oBare/bHbIe U HHGOPMALMOHHBIE TEXHO/IO0THH

[nsi peanu3anuyl MpeAyCMOTPEHHBIX BHZOB yueOHOW paboThl B KadecTBe 00pa30BaTe/bHBIX
TEeXHOJIOTUM B TIpenofiaBaHuM JUCLIMIUVIMHBI «ABTOMaTH3alL[Msl TEXHOJIOTUYECKUX IIPOLeCCOB U
MIPOU3BO/ICTB» UCIIOJ/Ib3YOTCS:

TpaduyuoHHble 0bpazogamenbHble mexHon02UU — UH(GOPMaLMOHHas! JIeKLUs (BBOAHYIO JIEKLHIO,
rje ZaeT repBoe MpeZcTaBleHre O MpeiMeTe M 3HAKOMCTBO CTY/IeHTOB C Ha3HaueHHeM M 3ajlauaMu
Kypca); JIeKLIMM — KOHCYJIbTalluM, W3/10)KeHHWe HOBOIO MaTrepuasja COMNpPOBOXKJAETCS TOCTaHOBKOU
BOIIPOCOB U /IMCKYCCHel B TOMCKaxX OTBETOB HAa 3TH BOIPOCHI; jlabOpaTOpHBIE W TPAKTUYeCKHe
paboThl.

TexHonozuu npobaemHo2o obyueHuss — IPoOJIeMHBIE JIEKLU SIB/ISIETCSI Pe3y/IbTaTOM yCBOEHHS
ToJTy4yeHHOW HMH(OpPMAaI[UM TIOCPeICTBOM TIOCTAaHOBKM TPOOJIEMHOT0 BOMpOCAa U TOMCKA MyTel ero
peLIeHsT; TIpaKTUYeCKre 3aHSITHS C UCTI0Ib30BaHieM Tpo0IeMHOT0 00yJeHHe, KOTOpOe 3aK/TF0YaeTCst
B CTUMYJIMPOBAHUM CTY/IEHTOB K CAMOCTOSITe/TbHOM «/j00bIUe» 3HaHUM, HeOOXOAUMBIX AJIsi PelleHus
KOHKpeTHOW TipoOsiembl. [IpakTueckoe 3aHsTHE Ha OCHOBe Kelic-MeToza — oOyueHHEe B KOHTEKCTe
MO/IeTMpyeMOM CUTYyalluM, BOCIIPOU3BOJSILEN peasbHble YC/IOBUSI Hay4yHOM, IPOM3BOJCTBEHHOM,
ob1iecTBeHHOU JiesitenibHOCTH. OOyyaromyecs: JO/DKHBI TPOAHAIM3UPOBATh CUTYAL[UI0, pa300paTbCsi B
CyTH 11po6JieMm, Tpe//IOKUTh BO3MOXKHBIe pellieHUsl U BbIOpaTh Jiyylliee U3 HUX.

TexHon02uu npoekmHo20 obyyeHusi — OpraHr3anysi 00pa30BaTeILHOTO MpoLiecca B COOTBETCTBUU
C a/TOPUTMOM TI03TAlHOTO pellleHUsl Mpo0/ieMHOM 3aZlaud WK BBIMIOJIHEHUS] y4ueOHOro 3a/jaHusl.
CTyZeHThbl B BBINOJHSIOT UCCe[0BaTe/bCKUN KypCOBOM MPOEKT, B KOTOPOM IPOU3BOJAT HayuHbIe
VICC/IeJOBaHMS T10 3a[|JaHHOM TeMe B paMKax M3yuyaeMbIX B JUCLIMITUIMHE. Pe3ynbTaThl MCC/ie[0BaHUS
TNIpe/ICTaB/ISIIOT B (pOpMe YCTHOTrO /10K/1a/a 10 Mpe3eHTalui U KypCOBOTO MPOeKTa.

HHpopmayuoHHO-KOMMYHUKAYUOHHble 0bpasosamesbHble MexHOA02UU — B XOJie TIPOBeJeHust
JIeKLJMOHHBIX 3aHATMM TMpeJlyCMaTpHBaeTCs WCIO/b30BaHME 3/1eKTPOHHOTO [IeMOHCTPALMOHHOTO
MaTepuana (JeKLuu-BU3yanr3allii), MCI0o/Ab30BaHWe VIHTepHET pecypcoB /sl TPOMEXYTOUHBIX
aTTecTali ¥ NPOBEPKU OCTAaTOYHBIX 3HAHUMU.

[TpakTHueckue 3aHATHSI TPOBOAATCS B (OpMe TIIPaKTUUeCKOM TMOATOTOBKA B YCJIOBUSIX
BBITIOJTHEHUST  OOyuaromuMucsi BHJOB  paboT, CBsi3aHHBIX C OyAymed mnpodeccHoHaIbHOMI
JlesITe/IbHOCTBIO M HarpaB/ieHHbIX Ha (JOPMUPOBaHUe, 3aKperyieHre, pa3BUTHe MPaKTHYeCKUX HaBbIKOB
¥ KOMIIeTeHL1i 110 ipoduito 06pa3oBaTeibHON MPOrPaMMB.

6 YueOHo-MeTOAHUECKOE 00ecrieueHre CaMOCTOATe/IbHOI padoThl CTYAeHTOB

I[Mlo pucuuruiiHe  «ABTOMAaTH3alUsl TeXHOJIOTUUYECKHUX TIPOLeCCOB U TPOU3BO/CTB»
Tpe/lyCMOTpeHa ay/JUTOpHast ¥ BHeayUTOPHAsI CAMOCTOsITe/TbHAst paboTa 00yJaroIxcsl.

AyputopHast  camocTosiTeslbHasi  pabora  oOyuaroluxcsi  IpeAriosiaraeT  BbINOJIHEHUE

71ab0paTOPHBIX U MPAKTUUECKUX paboT, KOHTPOIbHOM paboThI M KYPCOBOTO TTPOEKTa.

ITpumepbl 80nNpocoe 07151 yCMHO20 0onpoca No 8bIN0/AHeHHbIM /1a60pamopHbIM pabomam

Tema y1abopaTopHOl paboThl | Bompockl /it YCTHOTO OIpoca

1. V3yueHue HeTMHEUHbBIX 1. YUem obecrieunBaeTCs ABYXMO3ULIMOHHOCTD YTIPAB/I€HUS?
CUCTEeM 2. Kak TexHUYeCKu peasM30BbIBAETCSA [IBYXIIO3UL[MOHHOE
JIBYXTIO3UL[MOHHOT'O peryapoBaHue?

pery/vMpoBaHusi C IofMHbIM | 3. J[0OCTOMHCTBA M HEJOCTAaTKX JIBYXIO3WIMOHHOTO Crocoba
Y HeTOJIHbIM yrpaBieHus1?

yTIpaBJISIOLIM 4. TpakTruyeckui npyuMep VICTIO/Tb30BaHUsI
BO3/leHiICTBUEM JBYXIO3ULIMOHHOIO pPeryJMpOBaHusl.

2. Tlpuamn = paboter  u | 1. TlpenmyiectBa 51 HeJl0CTaTKu 3X-TI03ULMOHHOT'O
MeTO/IMKa pacuera ynpaB/ieHus1?




repexogHOro  mpouecca | 2. B ueM 3ak/jrouaeTcs IPeMMYIeCTBO  HUMITY/IbCHOTO
TPeXIT03ULIMOHHOI'O yIpaB/ieHUs nepej] HellpepbIBHbIM?
HMMITYJIbCHOT'O peryJsropa 3. YcTpo#cTBO 1ab0paTOpHOM YCTaHOBKHU U 11e/Tb pabOThI?

. N3yuenue CHUCTEMBI 1. OcHoBHbIe cBOMCTBa TUMNOBOrO [1/-3aKoHa yripaBieHus ?
TUIOBOTO [MA- | 2. Lenb paboThl U YCTPOUCTBO 1abOPaTOPHOTO CTeH/1a?
perympoBaHUs rpu | 3. Uto o3HavaeT noHsATHe «Ko3duimeHT reperyaupoBaHUs
yIpaB/IeHUU peryasitopa»?

VHEPLMOHHbIM 3BeHOM C | 4. YTOo 03HayvaeT [OHATHE «BpeMs U30pOoMax?
3aras/plBaHueM

TeXHOJIOTUUeCKUM

TMIPOLIeCCOM

. N3yuenue u | 1. Uro obecrieunBaeT CUrHaj yrpaB/ieHUs Ta30AMHAMUYeCKUM
WCCefloBaHUue  CUCTeMbl peXXMMOM pabouero rpocTpaHCTBa?
aBTOMAaTUYECKOT 0 2. YcTpoiicTBo 1ab0paTOpHOro CTeHA U 1je/Tb paboThI?
perympoBaHus 3. KakoBbl IOCIeACTBUS TIpU  BBIXOZE W3 CTPOS CUrHasa
raso/ilMHaMHU4eCcKuM yIpaB/ieHUs ra30JMHaMUUeCKUM Pe>XKUMOM?
pPeXXUMOM pabouero | 4. Mecto pacrosio)keHusi OTOOpa [aB/ieHWs Ha peaslbHBbIX
MPOCTPAHCTBA rnevax?

MIPOMBILLIJIEHHBIX [TeYel 5. Kakue ycrpolicTBa 00ecreurBalOT OTBOZ, TPOAYKTOB
cropanusi U3 pabouero MpoCTpaHCTBa Meyvei?

. WccnepoBanue 1. B uem otyinure COP ot CAY?

TTOUCKOBBIX pexxumoB | 2. Heobxogumeie ycioBus 3ddektuBHOro npumeHeHust COP?
paboTel  sKcTpemanbHO- | 3. UemM  obecrieunTb  UHTe/eKTyanbHOCTh  COP  mpm
ONTUMM3HPYHOLIUX yIpaBeHUN?

cucTeM 3KcTpemanbHOro | 4. Llenb ¥ yCTPOWCTBO CTeHAa Mo ucciaefoBaHuto COP?
perympoBaHus 5. Tloka3aTenu KauecTBa MOMCKOBOro pexkuma COP?

. N3yuenue TIPUHLIUTIOB 1. Henp pabotel, mnpeumyiectBa CAY, OCHOBaHHOM Ha
paboThI CUCTEM HEUETKOTO TIPUHLMIIAX HEYEeTKOW JIOTUKU U HeYeTKMX MHOKeCTBaXx.
ynpaB/ieHUst v | 2. OyHKIUU TIPUHAJJIeKHOCTH, Ha3HaueHWe U TpeOoBaHUS K
HCCiej0BaHuE HUM?
riepexoHoro rmporecca B | 3. Ba3a mpaBwi v puHLUI GOPMUPOBaHUS Oa3bI?

CAY, ocHoBaHHbIX Ha| 4. B ueM CyTb JINHTBUCTHUYECKOI'0 orpezeIeHus

TIPUHLIUIAX HeueTKOU COCTaBJISIFOIIMX 0a3y MpaBUI?

JIOTHKH. 5. Kakue napameTpsl ynpaB/isieMoro npoLjecca, UCroJib3yemMble
TIPU HEYETKOM yIpaBJ/IeHUM?

. N3yuenue u| 1. Lems pabotet u ocobenHoctu CAY, OCHOBaHHBIX Ha
YCCeloBaHue paboThI MIPUHLIMIIE HEHPOHHO-CETEBOr0 yIIpaBJ/IeHus?
cucTeM ynpaBieHus, | 2. Ha3HaueHue pyHKI[MI aKTHBAallUM ¥ OCHOBHbIE TpeOOBaHUs
OCHOBaHHBIX Ha K HUM?

HCII0/Ib30BaHUH 3. Kakue metogp! cymjectBytoT nipu obyuennu MTHC?
VCKYCCTBEHHBIX 4. B yeM cyTh MeTo/la 0OpaTHOTO pacripesiesieHusi?
HENPOHHBIX CeTeu. 5. K kakoMmy Tumna mMaTeMaTHU4eCKUX MoOJesield OTHOCAT MOZesv

NHC?

ITpumepbl mem npakmuyeckux pa6om no oucyunjauHe:

CocraBieHHe CTPYKTYDHOM CXeMbl KOHTypa yrpaBjieHuss 1o (u3ndeckoii ¢dopme oObekTa

ynpaBJieHusl.

OmnpejeneHvie ypaBHeHUs] JIMHUM PperpeccMu IO SKCIepUMeHTalbHbIM [JlaHHBIM (MeTOoAO0M

HavMeHbllle KBaZIpaToB).

OmnpejeneHre ypaBHeHUe JIMHUU PerpecCuy MeTOJ0M MCKYCCTBEHHbIX HEMPOHHBIX CeTel.

BbI60p THUITIOBOI'O0 3dKOHA YIIpABJIEHUA T10 Cl)I/IBH‘—IECKOﬁ d)opMe MnpeAacCTaB/I€eHUA TEeXHOJIOTHYEeCKOTI'0O

niporiecca.

18




5. OmnpeneneHve ONTUMAa/JbHBIX IapaMeTPOB HACTPOMKW pery/sitopa IO BUJY MepejaTOuHOn
(YHKI[MH 3aMKHYTOT'0 KOHTYpa 00beKTa yIipaB/IeHusI.

6. AHanMTUUeCKUMM MeTOJ, Ompejfie/ieHus1 Tl0Ka3aTesed KaueCTBa MEePexXOJHOro MpOLeCcCOB MpHU
WCI0J1b30BaHUU MeToZ0B «OM» u «CO» [/151 pacueTa ONTHMaJ/IbHbIX HACTPOEK PEryJ/IiTOPOB.

IIpumep mecmoe npu npogedeHuU npakmu4eckux pabom:

OTBeThbI Ha TeCT

[Ipumep Tecta

A- BTOpOW; 1. Kakoii nopsijok anrnpoKCUMUPYIOILero 1ojJMHoMa Harbosiee
b — TpeTuii; nipuemieMsli Asist y=f(x)
B- Yetseprslij; v
I'- IepBbii;
& -
™ w
» - .
. .
L]
L]
- ™ \
Fd
X
A- niepBbIij; 2. Kakoii mopsijok repegaTouHou GyHKIMKU 00beKTa yrpaBieHus
b — Bropoii ; HaubOosee npuemsieM Ayt 06bekTa:  Wos="?
B- TpeTuii;
. tm ()
I'- YeTBepThin; B | A
- TlaTeiy;
ras ~= ™~
3 r\-)
BO3/LYX 2
Br CH
A- 3. TlepenarouHast ¢GyHKIUsI 0OBEKTa yIIpaBIeHUsS UMeeT BUJ;
TIponopLMOHAa/IbHbIIA W) = Kpes 1 1
v =
; Top wp+1 Gp+1
b- Kaxkoti 3aKoH yripaB/ieHHst HarOosiee 11e71eco00pa3HO MCTI0/Ib30BaTh ISt
[TponoproHanbHO- yTIpaBJIeHHs] TAKUM 0OBEKTOM
VIHTer paJIbHbI;

B- VHTerpanbHblij;
r-
[TponopioHaibHbIN
C Tpe/iBapeHueM;

I-
IIponopuioHaneHO-
HHTerpaJibHbIN C
Tripe/iBapeHueM;
(oTBeT 060OCHOBATH);
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OTBeTbI Ha TeCT

[Ipumep Tecta

A- 1cTI0/1b30BaTh
JpyroH 1aTuuK;

b- ncnonb3oBaThb
ApyTo¥
WCTIO/THUTE/IbHBIN
MeXaHH3M;

B- Bknrouuts
HMHEpPLIMOHHOEe 3BEHO
Ha BbIXO/e KOHTPOJIS
TpebyemMoro
rapamMmeTpa;

I' — Bknrouutsb
VHEPLIMOHHOE 3BEHO
Ha BBIXO7ie
3a/laTYMKa
perympyemMoro
rapamMmeTpa;

4. Kak u3MeHsITCSl TapaMeTpbl JUHAMUYeCKON HaCTPOMKM peryJistopa

YMeHbILIMB BeJIMUNHY OTKI0HeHHs: 8X peryupyeMoro napamerpa ot

3aaHUA?
YO T
" AX
Y3
>
Tpl T
Tp2

OOyuatoriecss TIpU W3yU€HWM JUCLIATUIMHBI [IOJDKHBI BBITIOJTHUTH KOHTPOJIbHBIE pabOoTHI,
COOTBETCTBYIOILIME 3TaraM KypCOBOTO TIpoeKTa (MHAUBUAYATbHO)

KonmposbHble paGombi

[IprMepbI KOHTPOJILHBIX paboT (0JHOTrO BapyaHTa):
1. Tlo s3kcrieprMeHTa/bHBIM /IaHHBIM I10JyUUTh YpaBHEHHe CTaTUYeCKON XapaKTepUCTUKU B BU/Je

JMMHUM PEerpeccuyd B KOOpAMHATaX <<yIpaBJsOIIMe BO3feHCTBUe-X>>-<<Perymmpyembiii
rapaMmetp - Y>>: ympasiieHue Y = flo), KoHKpeTHbIN MpyUMep pelieHus 3a/laHusT TIPUI0KUTh
B pabore [].

C ucronb30BaHreM YMC/IEHHOTO MeTo/a Jilniepa [] orpeienuTh TPaeKTOPHIO peryarupyemMoro

WHEPLIMOHHOTO 3BeHa C 3ara3fblBaHHMeM BBLIXOJHOTO TapameTpa OObeKTa yIpaBJieHHsl TIpH
C/ly4yailHOM U3MeHeHUH YCJIOBUM, B COOTBETCTBUH C Mpe/ICTaBIeHHON CXeMOMU:

Y(T) i | Z1(7) | Z(t)="?

%
X(7)
Tosp +1 ,p+1 :

Tpaekropusi X(T) 3ajaercss MHAMBHAYaTbHO: CTaTHUecKas xapakrepucruka Y = f () o

pe3y/ibTdTaM BBITIO/THEHUSA HepBOﬁ KOHTpOJ’IbHOfI; 3HaueHus1 u 'z -3d4al0TCAd UHAWBUYAJ/IbHO.

[To ¢QusnueckoMy TIpeACTaBAEHHWIO U  ONMCAHUIO TEXHOJIOTMUeCKOro arperata W
MIPOMCXOZSIero B HEM [epexo/HOro Mporiecca COCTaBUTh CTPYKTYPHYHO CXeMy KOHTypa
yrpaB/leHus]  TeXHOJIOTMYeCKUM  TPOLeCCOM, C  HWCIO/b30BaHHMEM  TMPaBWIBHOCTH,
TIpe/ITI0/I0’KeHHOr0 3a pelleHus. IIpyBecTy (DyHKLMOHA/NbHOE OMKMCaHMEe KaX[Oro 3/1eMeHTa
CTPYKTYPHOM CxeMbl B BUJie (pOpMann30BaHHOIO Npe/iCTaB/eHusl.
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BeironiHeHWe 3a/jaHuii BCeX KOHTPOJIBHBIX pabOT ecTb yc/ioBHe JOMycKa K 3K3aMeHy 10
r3y4yaeMOM [JUCLMIUIMHE «ABTOMaTH3aLusl TEXHOJOTMYECKOro MPOLECCOB U MPOU3BOJCTB» U
YCJIOBUS BBIIIOJIHEHUS KYPCOBOIO IIpOLiecca.

Memooduueckue pekomeHOayuu no ebl00py memMbl Kypcogozo NpoeKkma u nopsiooK 3aujumal.

Llenbto BBIMOMHEHHsI KyPCOBOTO TPOEKTa MO M3yvyaeMOM [AWCLIMIUIVHE SIBJISIeTCS: TOyueHue
MPaKTUUYEeCKOTO OITbITa U MpHUOOpeTeHHe HeoOXOAMMOro OMbITa M0 CO3ZAHUI0 aBTOMATH3UPOBAHHBIX
CUCTEeM aBTOMAaTMUeCKOrO yTpaB/ieHusl TeXHOJIOTMYeCKUMHU TIpoLeccaMu C  UCMOIb30BaHUEM
COBpeMeHHBIX TeXHUUECKUX CPeJICTB KOHTPOJISA, yIpaBieHUs U WH(HOPMAaLMOHHBIX KOMMYHUKAI[UH.

BrinosiHeHWe MHAWBU/IYalbHOTO 33/laHUsl KYPCOBOTO MPOEKTA SIB/ISIETCS] BA’KHOM COCTaBJISIFOLLEN
B BBIpa0OTKe y 00yuaeMOro HaBBIKOB K CAMOCTOSITE/IbHOM TPAKTUYeCKOW U  HAy4HO-
UCC/Ie/IoBaTeIbCKOW paboTe. ITO Ba)KHBIM CTUMYJ K pabore ¢ yueOHOW M Hay4HOM JUTEPaTypod U
CIpaBOYHMKAMM [0 KOHKDETHOM TeMaTHKe, 3aKpeIUIeHWIO0 II0JlyUeHHBbIX 3HaHMM, a Takxke
nprobpeTeHre HEOOXOJUMOro OmbiTa O(OPM/IEHHST TEeKCTOBOTO U rpaduyeckoro MaTepwia B
COOTBETCTBUM C TIPUHSATLIMU TPeOOBAHUSMU U CTaH/[aPTaMHU.

B miporiecce BBITIO/IHEHUsT KypPCOBOTO TIpoeKTa Oosiee ryOOKO Y TIIATe/NbHO H3y4YarOTCs
TeXHOJIOTUYeCKHe PEeXUMbI M TIPOU3BOJUTCS JIUTEPATypHBIA 0030p IO WCIO/b3yeMbIM CHCTEMaM
aBTOMAaTUYEeCKOTO YTpaB/ieHHsI KOHKPETHBIM TEXHO/IOTHUYECKHM TPOLIECCOM.

B pe3ynbraTe KpUTHUECKOTO aHaaM3a CYIIECTBYIOIIETO COCTOSHUS TIpejjiaraeTcs Oosiee
COBpeMeHHOe TeXHUUYeCKOoe pellleHre U MaTeMaThuyecKasi Mo/ie/lb CUCTeMbI yIpaB/ieHusl.

OOyuaeMblii IO pe3y/bTaTaM MaTeMaTHUeCKOrO MOZETMPOBaHUs 00OCHOBAaHHO CHHTE3WpYeT
aJIrOPUTMUYECKOe U TIPOrpaMMHOe obecrieueHre yCOBEPIIIeHCTBOBAHHOM MO/IeJH.

HaBbiky ¥ ymeHUs, MOMy4YeHHbIe B IpOLiecce KypCOBOTO MPOEKTHMPOBAHKS, HUCIIOJ/Ib3YIOTCS MPU
TIOJITOTOBKE OCHOBHOT'O COZIeP>KaHUsI BBITTYCKHOM KBa/TM(UKAIIMOHHON pabOThI.

KypcoBoli mpoeKkT cofep>XUT TeKCTOBYI 4YaCTb TMOSICHATE/IbHOW 3amucku obbemoM 35-50
ctpanul]; ¥ 8-10 smcroB ¢opmara A4 mipe3eHTabenbHOM YacTd [/l TyOJUYHOTO [JOK/Iafa.
CopepykarenbHas yacTb KypcoBoro rpoekrta 1o ACY TIIull caepxut gBa paszesna: TeOpeTUUeCcKyro U
MPAaKTUUeCKU-PACUeTHYIO.

Pazmen 1 obbemom or 15 go 20 cTpaHUI] COAEpPXXUT KpaTKOe OMNMCAHWe O0COOeHHOCTeM
TeXHOJIOTMUeCKOro mpoliecca W arperara, B KOTOPOM OCYILeCTB/IsieTCs rpoiecc. B Hem mipuBogsTcst
pe3y/bTaThl JIUTEpaTypHOro 0030pa U faeTcs oO0Imiasi OljeHKAa COCTOSTHUS T0 aBTOMAaTHUECKOMY
ynpaBneHuto. [lo pe3ynbratam (GOpPMUDYIOTCS 1Leld ¥ 3aJaud [0 Y/AydllleHdhro crocoba
aBTOMaTUYeCKOTr0 YIpaB/eHUsl N3y4yaeMbIM MPOLIECCOM.

OcHoBHoli pasgen II obvemom ot 15 g0 30 CTpaHUI| MOCBSIIEH OMHMCAHUIO TIPelaraeMoro
MepOIpUATHS 110 COBEPIIEHCTBOBAHMIO CHCTEMbl aBTOMAaTUUECKOIO YTpaB/eHHWs pacCMaTprBaeMbIM
TeXHOJIOTMUeCKUM TPOLIeCCOM.

OTOT pasfies B MOJIHOM 00beMe ZI0/KeH BK/IIoUaTh Cre/[yIoliue paszebl:

- omnucaHve (YHKLMOHA/JIbHOM CXeMbl aBTOMAaTMYeCKOrO0 KOHTPOJsi M YIpaB/ieHUs
TeXHOJI0TMUeCKUMHU NapaMeTpamMH aBTOMaTU3MPYyeMOro Wiv ONTHMH3UPYEeMOTro TIPOLecca;

- MareMaTUuUecKyl0 Mojie/lb aBTOMaTUUeCKOro yIipaB/eHWs TPUOPUTETHBIM (TJIaBHBIM)
rapaMeTpoM Tmpoljecca €  00si3aTesbHBIM — YKa3aHWe  KpUTepUs  OLeHKA 3 (heKTUBHOCTH
aBTOMaTUUYEeCKOTO YTIpaBJIeHUs;

- OnMCaHWe CTPYKTYPHOM CHCTeMbl aBTOMAaTMYeCKOro YIIpaB/ieHUsl MapaMeTpoM Iipolecca C
yKasaHue Tpe/jjlaraéMoro yCoBepIlIeHCTBOBAHKSI;

- pacueT TmepexoAHOro TIIpolecca B TpejjaraeMod yCOBEpLIEeHCTBOBAHHOM CHUCTeMe C
WCTIO0/Tb30BaHUeM pa3pab0TaHHOTO aJrOPUTMHUECKOT0 U IPOrPaMMHOT0 00ecrieueHus;

- JKejlaTelbHO 3KOHOMHUeCcKOe 00OCHOBaHME OKYNaeMOCTH Tpe/jlaraeMoro MepOIpUsTHs T10
COBepIIIeHCTBOBAHMIO aBTOMAaTU3UPOBAHHOTO YIIPABJ/IeHNUS] TEXHOIOTUUECKHUM TIPOL[eCCOM;

PerleH3UpOBaHHBIN PYKOBOJAWTENEM KYypPCOBOM TPOEKT TMyO/JMUHO 3aiuiriaeTcss Ha Kadezpe.
Jlyuiliie MPOEKTbI MOTYT OBITh PEKOMEH[IOBAaHBI [jIs [OK/aZila Ha HAyYHOW KOH(pEepeHIMH U K
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ory0/IMKOBaHWIO B HAyYHbIX COOpHHMKaX. Y CrelrHasl 3aliTa KypCoOBOTO TIPOEKTa SIBJISIETCS IOy CKOM
K cgaue 3k3amMeHa 1o ACY TIIull.

N

ITpumepbt mem Kypcoebix npoekmog no oucyuniuve ACY TITull (npumeHumenbHo K
MemasnaypauyecKum npou3eoocmeam)

ArioMepanioHHOe IIPOU3BO/CTBO
ApTOMaTH3aLsl M OINTMMHU3ALMS YIIpaB/ieHHs IIPOLIeCCOM M3MeJlbUeHUsl MaTepuasioB Ha
YCTaHOBKAX C 3aMKHYTBIM LJUK/IOM (IIAPOBBIX U CTEP)KHEBBIX MeJIbHULIAX).
ApTOoMatu3alsi M ONTUMM3aLUs  yOpaBjeHUs IIPOLleCCOM  CIeKaHWs IIMXThl Ha
KOHBeMepHbIX MalllMHaX B yCJIOBUSIX BBICOKOIIPOM3BOAUTE/ILHOTO IPOM3BO/ZCTBA.
ABTOMaTHM3aLusi Tpoliecca IPOU3BOJACTBA O(JIOCOBAHHBIX OKaThIIEW MOBBILLIEHHOIO
KauecTBa B yC/10BUAX oTeuecTBeHHbIX ['OKoB.

Koxkcoxumuueckoe npousBojCTBO
ABTOMaTH3alysl U ONTUMH3alMsl YIIpaBIeHUs] TeXHOJIOTMUeCKUM TpoLieccoM oboralrieHust U
KOMIIOHOBKM YTOJIbHOM LIMXThl C Yy4YeToOM Crelu(uueckux ycJoBUM (B3pbIBOOIIACHOE
TIPOU3BO/ICTBO).
ABTOMaTH3a1Ms IPOU3BO/ICTBA KOKCA B KOKCOBBIX Tleuax, 00beJUHeHHbIX B OaTapeu.
ABTOMaTHM3alMsl U ONTUMM3ALMsl yIIpaB/eHHsl MPOLIeCCOM Bblfle/ieHHs] U3 KOKCOBOIO rasa
T10JIe3HBIX YT/IEBOJOPOAHBIX COCTABJISIOLMX BICOKOMOJIEKYJ/IIPHBIX COeIMHEeHNI

JloMeHHOe MPOU3BO/CTBO
ABTOMaTHM3alMsl U ONTUMM3ALMsl yIpaB/IeHUs] MPOLIeCCOM BBIJIaBKM YyryHa B JJOMEHHBIX
reyax B YC/JOBUSX JBYXKOHEUHOM CUCTEMBI [10/iauy IKXThI (3KOHOMUS KOKCA).
ABTOMaTHM3al¥s M ONTHMMM3aLUsl yIpaB/ieHUs] NMPOLIECCOM BBINJIaBKM UYYI'yHa B YCIOBUSIX
6eCcKOHeuHOM JIOTKOBOM CHCTEeMBbI 3arpy3Ku (TIOBbILLIEHHEe TTPOM3BOIUTE/IEHOCTH).
ABTOMaTHM3alMsl U ONTUMH3aLUsl yIIpaB/IeHUs] TeIVIOBBIM PEXXHMOM BO3/yXOHarpeBaTesiei
JIOMEHHBIX TeYe.

Crasnen/iaBuibHOe POH3BO/ACTBO
ABTOMaTH3anysl TpOLeCcca BBITVIABKK CTald B KHACJIOPOJHBIX KOHBEpPTepax C BepxHeil
MIPOJYBKOM.
ABTOMaTHM3anysl Tporjecca BBIUIABKA CTaJM B JBYXBAaHHBIX CTa/elyIaBUIBHBIX Ieuax C
TIPO/IYBKOM BaHHBI KUCIOPO/IOM.
ABTOMaTM3asi W ONTHMH3alMsl  YIIpaBJeHUs TPOLECCOM BBIVIABKA ~ CTald B
3JIEKTPO/IyTOBBIX IeYax MepeMeHHOr0 TOKa.

BHeneuHasi J0Bo/iKa cTa/u B arperatax neub-KoBil (AKII) u ycTaHOBKaXx IUPKYJ/IALUOHHOTO

1.
2.

BaKyyMHpPOBaHUs.
ABTOMaTH3aLMs U ONTUMM3ALMS MpoLiecca J0BOJKHM CTa/ly B arperatax KOBLL-TIeUb.
ABTOMaTH3alMsi M ONTUMM3aLUsl YIpaBieHWs I[IPOLleCCOM BaKyyMHUPOBaHUs CTald B
yCTaHOBKAaX LIUPKY/ISILIMOHHOTO BaKyyMHPOBaHHUSI.

ABTOMaTH3aIUA MpoLecca HermpepbIBHON pa3TUBKU cTasid Ha MHJI3 KpUBo/IMHEHOTO U

1.

Paia/IbHOr0 TUIIOB.
ABTOMaTH3aIUs TIpoljecca pa3uMBKUA cTamu Ha MHJI3 c/1g60BbIX pa3MepoB B YCIOBUSX
BbICOKOTIPOM3BOJUTE/ILHOTO TIPOU3BO/ICTBA.
ABTOMaTH3aLMs MpoLecca pas/ivBkKU cTand Ha MHJI3 copToBbIX pa3smepoB B YC/IOBUSX
BbICOKOTIPOM3BOJUTE/ILHOTO TIPOU3BO/ICTBA.
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ABTOMaTH3alUsA U ONTHMHU3ALMsA YIIPaB/IeHN!s MPOLeCCOM HarpeBa MeTaljia nepe/| NpPOKauKoi
U TEPMHUYECKOil 00padoTKOM.

1. ABromMaTu3ansi M ONTHUMHW3ALMs yTIpaB/ieHWs HArpeBOM MeTajsa Iiepef TPOKaTKOH
TepMUUYeCKOM 00paboTKO B reuax KaMepHOTo THIIa.

2. ABTOMaTrHM3alys U ONTHMH3ALMS yTpaB/ieHHs HarpeBOM M B Tpoljecce TepMooOpaboTKu B
rieyax MpPOXO/HOTO THUIIA.

3. Onrumu3anusi yrpaB/ieHHWs TeMIIepaTyPHbIM PeKHUMOM, IPOLIeCCOM CKUTAHWs TOTUIMBA U
ra30/IMHAMUYECKUM Pe)KMMOM HarpeBaHUsI TIeuei.
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7 OyeHouHble cpedcmea 0151 NPoeedeHUsl NPOMeXCymoYHOU ammecmayuu

a) HnannpyeMble P€3y/1bTAaThbl Oﬁy'-lEHl/Iﬂ H OLI€CHOYHbI€ CpeJACTBA /I ITIPDOBE{€HUA HpOME)KYTO‘—IHOﬁ dTTeCTaljuu:

CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

OueHouHbIe cpejCTBa

TOTOBHOCTBIO YYaCTBOBATh B COCTABIEHUM aHATUTUUECKUX
OJTMKali 10 pe3yJibTaTaM UccaeioBaHui ¥ pa3paboTok (ITK-3)

MoAroToBKeE ITYy

0030pOB ¥ HAyYHO-TEXHUYECKHUX OTUETOB TI0 pPe3y/bTaTaM BbIIIOJTHEHHOM paboThl, B

3HaThb - o0me — HampaBleHUsT U I]eJH .
o o 1. Bujpl HAyYHBIX MyOIMKALAA.
MIPOBO/IUMON  HAy4YHOW pPabOThI TpH
TIO/ArOTOBKH PaCIIUPEHHbBIX W 2. Dramnel NOArOTOBKM Hay4YHO-KUCC/IE0BATE/ILCKOIO OTUYeTa.
yrinyOIeHHBIX aHaTUTHUeCKUX 0030poB;
- CTaHJapThI U TpeboBaHUs K u3noxkeHntd 3. CTpPyKTypa HayYHO-UCC/Ie[J0BaTebCKOTO OTUeTa.
pe3y/ibTaToB MPOBEIeHHOM
HCC/Te/I0BATeNbCKOM PAaBOTLL; 4. Kynbrypa u HeoOxojumasi 00BEKTMBHOCTb U 1]e1eCO000pPa3HOCTh LUTHPOBAHUS]
L MopAOK M TMOC/eOBATENbHOCTH MCIIONb3YeMBIX  JMTEPATYPHBIX  MCTOYHMKOB,  MCTOJb3YeMbIX B - mpoliecce
U3JI0XKEHUS] pe3y/ILTaToB npy MCC/IENOBAHNH.
TIOJITOTOBKA OTYeTa TI0 BBIOTHEHUIO
5. IIpaBusa UUTUPOBAHUS UCITO/Ib3YEMbIX UCTOYHUKOB MH(OPMAI[UH.
paboThI;
YmeTb - KpaTko ¥ obOocHOBaHHO wu3naraty 1. CoCTaBUTh aHHOTAL[MIO KYPCOBOTO MPOEKTa.
OCHOBHbIe pe3yJbTaThbl, TMonydyeHHble B 2. COCTaBUTh CMHCOK K/THOUEBBIX CJIOB.
TpoLiecce MUCCIe0BaTebCKOM paboTh; 3. OdopmuThb pe3ynbTaThl UCCIA0BaHUN 110 TPeOOBAaHUSM M CTaHAAPTaM.
- HWCTO/b30BaTh MeTOAUKY cocTaByieHs] 4. CoCTaBUTb CIMCOK LIMTHPYEeMbIX T[eYaTHbIX W JPYTUX HH(GOPMALMOHHBIX
Hay4HO-MCC/Ie[J0BaTe/IbCKOTO OTYeTa I10 HCTOYHUKOB.
pe3y/bTaTaM UCC/Ie[JOBaHUM; 5. TlpoBepuTh cofiep>KaHHe KYPCOBOTO MPOEKTa Ha aHTUTIAaruar.
Bnagethb - HaBbIKaM{ 000CHOBAaHHOTO OdopmneHre TeKCTOBOM M Tpauueckoi 4acTU KypCOBOT'O IIPOEKTa B COOTBETCTBUM C

- CriocoOHOCTBIO K (hOpMUPOBaHMUIO
OCHOBHBIX 33Ja4 U  HarpaBJ/ieHUl
WCC/IeJOBAHUS npu pelleHnH

KPUTUYECKOT0 aHa/iu3a pe3y/ibTaToB
TIpY TIOATOTOBKE PpacCIIMPeHHBIX
aHaIMTHUeCKUX 0030pOB T10 3aZlaHHOMN
TEMe;

TPE6OB(:1HI/I$IMI/I CTAaHAAPTOB U MPUHATBHIX METOANYECKUX YKa3aHHﬁ.




CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

OueHouHbIe cpejCTBa

MOCTaB/IeHHOU 3a/1auun 1o
COBepILEeHCTBOBAaHUIO cucTeM

dBTOMATHUYECKOI'O YIIpABJ/IEHN,

CTIIOCOOHOCTRIO OCYIIECTB/SATh COOp U aHa/IM3 UCXOJHBIX IaHHBIX /TSI PacueTa ¥ MPOeKTUPOBAHUSI CHICTEM U CPeJICTB aBTOMATH3aLK U YTIPAaB/IeHUsI

(ITK-5)

3HaThb

TpaBW/la OpraHu3aLuy cOopa U aHaM34
VCXOJHBIX [aHHBIX TpU TPOBeJeHUU
aKTUBHOT'O U MaCCUBHOTO METO/IOB;
MeTO/Ibl OTpe/ie/IeHHsI perpeCcCUOHHBIX
3aBUCUMOCTeN MpU 0/IHO ¥ MHOTO-
(haKTOPHBIX SKCIIePUMEHTax;

1. Mertozasl cbopa HayyHOU MH(OpPMALIVIH.
2. CocraBrieHre [UIaHOB TIPUOPUTETHOTO cbopa uHGOpMAMM W COCTaB/IEHUE
MaTpHLIbl JIAHUPOBAHUS ABYX WM MHOTO(AKTOPHBIX SKCIIEPUMEHTOB.

YmeTb

WCITI0/Th30BaTh UH(pOpMaLIMOHHbBIE
pecypchbl i1 TIPUOOpETEeHUS] HOBBIX
3HaHU W yMeHHW B  00JacTH
aBTOMaTU3aLUU yTpaB/IeHus]
TEXHOJIOTUUECKUMH TIPOL[eCCAMU;

KBa/TMPUIIMPOBAaHHO U 0OOCHOBAHHOA
JOCTYITHO TIPe3eHTOBaTb IOJYYEHHbIO
pe3yJibTaThl IPO/ieJIaHHOW PaboThI;

[TpoBecTH MH(OPMALMOHHBIN [MOUCK HAaYYHBIX UCTOUYHUKOB IO 3a/laHHOM TeMe KypCOBOI'O
MpOeKTa UM TIPOBOAMMON HayuHOM paboThI.

Bnagetb

HaBbIKAMU  aHalM3a  TOJIyYeHHbIX
JAHHbIX C  1IeJIbl0  OIpe/e/IeHUs
TIPUOPUTETHOTO yCIOBUSL IS
NIpUHATHS 3P PEKTUBHOTO PeIeHus o
COBEpIIIEHCTBOBAHUIO PabOThI CUCTEM
ABTOMAaTUYECKOT'O YTIPABJIEHHS;

yMEeHUEM u HACTOHUHMBOCThBIO
NIPUMEHEHUsI TIPUHATBIX PeIeHUuH T10
COBEepIIIeHCTBOBAHHIO paboTh]

1. Tlombop HEOOXOAWMBIX MaTepHUasOB, COCTaBJIeHHe TIPUMEPHOrO IlaHa KYPCOBOTO
TPOEKTa;

2. Awnanu3 vHGOPMALIMOHHOM JTUTepaTyphbl, MOATOTOBKON aHATUTUYECKUX 0030pOB 110
3¢ heKTHUBHOMY pellleHH0 MTOCTaB/IeHHOM 3a/laul KypCOBOTO TPOEKTa.

dBTOMATHUUYeCKHUX CUCTEeM;

CII0COOHOCTEIO MPON3BOAUTL PACUETBI U TIPOEKTUPOBdAHHE OTAE/IBHBIX 0/I0KOB U YCTpOﬁCTB CUCTEM aBTOMATHU3dlIMKM W YIIDABJIEHUSA U BLI6I/IpaTb
CTaH/IdpTHEIE CpeACTBa dBTOMATHKU, I/I3MepI/ITEJ'IbHOI>'I Y BBIUYHMC/IUTETLHON TeXHUKHU AJIs1 TIDOEKTHPDOBAHKUA CHCTEM dBTOMATH3dllMK W YIIDABJ/IEHUA B
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

OueHouHbIe cpejCTBa

COOTBETCTBUM C TexHUUYeCKUM 3ajaHueM (ITK-6)

3HaThb

CTPYKTYpY u B3alMOCBSI3b
ABTOMAaTU3UPOBAHHOTO TIPOM3BO/ICTBA;
ocobenHoctr noctpoerusi ACY TII u

ACYII COBPEMEHHOI0
MPOU3BO/ICTBEHHOI' O rporecca B
MeTaJlTypruu;

0COOEHHOCTH TEeXHOJIOTUM M YCJIOBUS
ABTOMAaTH3aLIUK MPOLIECCOB MOJTOTOBKY
IIUXTOBBIX MaTepPUasoB;

0COOEHHOCTH aBTOMAaTHUYeCKOro
yTpaB/ieHust arJ0MeparMoHHOr0
TIPOM3BO/ICTBA;

0CO0OEeHHOCTH aBTOMaTHYeCKOr0
yIIpaB/IeHHUs TeXHOJIOTHUeCKUM
TIPOLIECCOM TIPOU3BO/ICTRA

MeTa/IJIN3UPOBAHHBIX OKaTBIMEﬁ;

0COOEHHOCTH aBTOMAaTHYeCKOI'o
yrpaB/ieHuss TIpoIjeccoM oboraieHusl
yriien U MOATOTOBKU
MHOT'OKOMIIOHEHTHOM YT OJIbHOM
IIIUXTEI;

VHAVBU/IyabHbIe yCJIOBHS]
aBTOMAaTH3allid TIpoljecca CIIeKaHUs]
KOKCYIOIIIUXCSI  yI7ied B KOKCOBBIX
revax , 000XOKEHHBIX B OaTapew;
aBTOMaTHYeCcKoe yTIpaB/ieHUe
TMPOLIeCCOM BbIZIe/IeHUS

BBICOKOMO/JIEKYJ/IAPDHBIX YIJIEBOAOB U3
KOKCOBOI'O I'd3a,
TeXHOJIOrn4yecKue 0COOEHHOCTH %!

Bonpocbl 0/151 N0020moeKU K 3auemy:

1.

w

10.

11.

12.
13.
14.

15.

16.
17.
18.
19.
20.
21.

dBTOMAaTH3allMs TIIpOLeCCa BBIIIJIABKHY

OcHoBHbIe 33/1aud U 1enu ucrnosb3oBands ACY TII u ACYII B NpOMBILLIIEHHOM
TIPOU3BO/CTBE?

[puHLM JeicTBUS APOOUIBHBIX YCTPOWUCTB BaJIKOBOTO U 11[€KOBOTO TUIIOB?

YeM OT/IMYAETCSI OTKPBITHIN UK/ IPOOIEHUS OT 3aMKHYTOT0?

ABTOMaTHueckoe yripaBjieHWe JpOOWIBHBIM YCTPOMCTBOM, paboTarolM B
OTKDPBITOM LUKJIE.

OcobeHHOCTH  aBTOMaTHU3alUU
ZIpo0JIeHNsI B 3aMKHYTOM LIUKJIE?
CTpyKTypa KOHTypa [103UpOBaHMs MaTepUasoB.

Turibl 703aTOPOB ChIMyYMX LIMXTOBBIX MaTePUA/IOB

BubOpaloHHbI# MUTaTeb: TIPUHIUI paboThl, JOCTOMHCTBA U HEJAOCTaTKUA C TOUKU
3peHHs1 aBTOMAaTUUeCKOr0 YIpaB/IeHUsl.
BubpaiyioHHble ¥ TapejbuaThle IMUTaTe B
[I03UPOBaHUS: JOCTOUHCTBA U HEIOCTaTKU.
CTpyKTypHasi cxemMa KOHTYPOB yTpaB/ieHUs LIeHTPa/UTU3UPOBaHHbIM yTpaBieHUeM
JI03UPOBaHNs1 MHOTOKOMIIOHEHTHOM IIIUXTHI;

CuctemMa KOHTpOJISI YPOBHSI MaTepua/sioB B pabouMx M pacxo/HbIX OyHKepax
JMCKPETHOTO Y HeTpepbIBHOTO [1eHCTBYS;

[TpuHLMI AeCTBUS KOHTYypa yrpaB/ieHUs YBIa)KHEHUEM arjiOMallnHbl.
KoHgyKTOMeTprueckuii MeTo/i N3MepeHUs BIa)KHOCTH MaTepHUaioB
Paiion30TONHbBINM MeTO[, U3MepeHUsT BJIaKHOCTU IMXThI (HeHPOHHBIN Bjlaromep):
TIPUHITUI JIENUCTBUS PAaOOTHI U YCIOBUS IPUMEHEHMST;

Criocobb1 U3MepeHUsl Ta30MPOHUL[AeMOCTU arJioMepaliiOHHOM IIKMXThI U ChIMYyYHX|
MaTepuasoB;

KoHTyp yrpaBnieHusi TemnepaTypHbIM PeXXKUMOM 3aChIIIaHHOTO TOPHA;

CriocoObI aBTOMaTHUeCKOTO YIPaB/IeHHsI CKOPOCTBIO arjioMepaljioHHON MallluHBbI;
Criocob aBTOMaTHUeCKOro yTrpaBjieHusl MPOLeCCOM OKOMKOBBIBAaHUSI OKaThIIIIeH;
Uem oT/IM4aeTCss KAMEHHBIN yTO/b OT KOKCa?

Kak obecrieunBaeTcsi He0OXOIUMBIN TeMIlepaTyPHbIN PeXXUM TIPH KOKCOBaHUU?
[TouemMy pa3Mep KaMepbl KOKCOBaHHsI C KOKCOBOM CTOPOHBI OaTapen OoJbiiie?

W  OINTUMM3AlMHW  yIIpaB/IeHHsA  TIpOLecCcoM

CXeMdxX dBTOMATHUYECKOI'O
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

OueHouHbIe cpejCTBa

UyryHa B JOMEHHBIX IeddX;

aBTOMAaTH3UPOBaHHOE yTpaB/ieHUE
TEeT/IOBbIM PEXXUMOM
BO3/lyXOHAarpeBareJsei JOMeHHOM Teuu;
VHJVBH/ya/IbHble 0C00EHHOCTH

BBITUIABKM CTa/M B [ByXBaHHBIX Ieyax
C IPOAYBKOM KHUCJIOPOZOM;
0cobeHHOCTH aBTOMAaTHUYeCKOro
yrpaB/eHusi  TPOLeCCOM  BBINJIAaBKU
CTa/i B KWCIOPOJHO KOHBEPTODHBIX
1[exax C BepxHel MPOJyBKOU;

TANBI ~ MaTeMaTMYeCKux  Mojesei
CHUCTEM ONTHUMH3ALIMK U aBTOMAaTH3aliY|
yIpaB/IeHuUsT TEXHOIOTMYeCKUMY
nporieccamu MeTaJlTypruyeckoro
TIPOM3BO/ICTBA;

0Cc00eHHOCTH yCIIOBHIA
ABTOMAaTUYeCKOro yIIpaB/eHus]

JIOBOZIKOM CTa/id arjioMepatax Ileub-
KOBIIIb;

TEXHOJIOTMUECKHEe W WHAWBU/Ya/bHbIO
YCJIOBUSI ~ aBTOMAaTHM3al[uM  TIpoljecca
BaKyyMHUDOBaHHsI CTa/ldi B YCTaHOBKaXx
I[UPKYJ/IIPHOTO THIIa;

22.
23.
24.

25.
26.

27.

28.
29.

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

37.

3aueM HY)KHO yTipaB/ieHHe IIPOLIeCCOM OXJIaXKarolel Basbl P TYLIeHUH KOKca?
B yeM 0c06eHHOCTH TeXHOJIOTUUeCKOTO MPOoLiecca BhITJIaBKU UyTyHa?
Crierdrueckue ycCaoBUsI aBTOMATHM3al[MM TIpoljecca BbIIUIABKA UyTyHa B
JIOMEeHHBIX Teyax?

OcobeHHOCTH aBTOMaTHUeCKOTO yTIpaB/ieHUsI IaBIeHus] B JOMEHHOH 11euy;

B uyeM 0c00eHHOCTh aBTOMATHUeCKOTO YIIpaB/eHHsI TeMIlepaTypoi Topsuero
IyThbsi?

B uemM 0co6eHHOCTb aBTOMAaTHYeCKOTO YIIpaB/ieHUs BIaKHOCTh TOPSIUero JyThs B
JIOMEeHHOM meum?

[Touemy U30OBITOK TIPUPOAHOTO ra3a B ropsiueM /IyThe HeXKesaTeseH?

Kakue WHCIIONB3YIOTCA CHUCTEMBbI 3arpy3Kd LIMXTHl B JIOMEHHYHO Ileub 107
JnaBneHreM 6osee 3 atmocdep?

Cucrema ymnpaBieHUs Mofiaueli MaTepyasoB B [JOMEHHYIO Ileub ( JoCTaBKa Ha
KOJIOIIIHUK TIe4n)

KoHTponb u aBTOMaThueckoe yIIpaB/leHUs Tra30JWHaMUYeCKUM pPeXUMOM
JIOMEeHHOM neud ( pa3psbKeHHOT0 TIOTOKa M0 CeYeHHI0);

KoHTposnb 1 aBTOMaTHyeCcKoe yrnpas/ieHHe TeIJIOBbIM PeXKMMOM [JOMEeHHOM 1euy;
KoHTposb 1 aBTOMaThuyecKoe yrnpaB/ieHHe JOMeHHOMW Meun (CX0Z0M IIUXThI)
MeTo/p!l KOHTPOJIA TEKYLLero TeMIepaTypHOro COCTOSIHUS IOMEHHOIO NIPOLiecca;
MeToapl KOHTpOJISL pacripefiesieHUsi TeMriepatypsbl, cofepxxanuss CO u CO, 1o
CeUYEeHUIO LIUXThI?

TeryiooTBOAHAsE CMOCOOHOCTb JIOMEHHOTO Tasa
TIPOU3BO/CTBE?

UeM 00BsICHSIETCS BBbICOKasi MPOM3BOAUTENLHOCTb KOHBEPTEPHOT'O MPOM3BO/CTBA

N ero HuCIoJ/Jib30BdHHUE B

TeXHOJIOTUYeCcKoe 0c06eHHOCTH cramu?

aBTOMaTu3vpoBaHHOM  onruMusaimy — 38. TexHonornyeckue 0COOEHHOCTM aBTOMAaTH3al|Md KOHBEPTEPHOI'O IPOM3BO/CTBA
yopaB/eHusl BBbIIUIABKOW  CTaiu B cTanu?

[OYTOBBIX  CTajerulaBUIbHbIX — Ievax| 39. OCHOBHble  CBOWCTBA  JIeTEDMUHMPOBAHHBIX ~ MaTeMaTHMUeCKUX  Mojesel
IepeMeHHOT0 TOKa; TeXHOJIOTMUeCKOr0 IpoLecca.

TeXHOJIOTUUecKue ocobenHocty]  40. OTmUuMTeNbHBIE — CBOMCTBA  3CrepeMeHTalbHO-CTaTUCTUUECKUX  Mogerel
aBTOMAaTHUYeCcKOoro ynpaBJieHus] aBTOMAaTUYeCKOr0 YIIpaB/IeHUsI TEXHOJIOTMUeCKUMH TIPOL[eCCaMH.

pas/IMBKOU CTau Ha MHJI3  41. OCcHOBHBbIe II0JIO)K€HUs] SMIMPHUYECKUX MoJeslell aBTOMaTUUYeCcKOro yrpaB/eHus]
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

OueHouHbIe cpejCTBa

Paava/IbHOT'O THIIA;
TeXHOJIOrn4yecKue YCJ/I0BUS]
dBTOMATHU3allMK YIIPABJIEHHUS HarpeBOM
MeTaJ/l/ld B I1e4aX KaMepHOI'O THUIld;

TeXHOJIOrn4yecKue WHAWBUYAJ/IbHBIQ
YCQI10BHUA aBTOMAaTUUECKOI'O yIipaBJ/I€HNS]
HarpeBsoMm MeTasljia B rnevyaxj
nepexoagHoOro Turia,

TeXHOJIOrn4yecKue yC/i0oBUA u
dBTOMAdTHU3alJUIO TIpoLecCa OXJIdXKAeHNs
ropsa4eyImcToBOro ITHUPOKOIIO/IOCOTO

TIpOKaTa Tepej; CMa3Kod B PYJIOHbI U/H
MOpPe3KOM Ha MepHbIe [I/TUHbI;

42.

43.

44,

45.

46.

47.
48.

49.

50.
51.

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

TeXHOJ/IOTUYeCKHNMMU ITIpOoLjeCCaMU TIIPOMBIIIIJIEHHOT'O HpOI/I3BO,ZLCTBa?
MaremaTtuueckue MOoJe/IM aBTOMdTHUUECKOr'o  yIipaBJ/IEHHWA  IIPOUW3BOJCTBOM:
OCHOBHBI€ TIPUHIMUIIBI NCKYCCTBEHHBIX HEﬁpOHHbIX ceTei.

MaremaTtuueckue MOe/I1 aBTOMdTHU3WPOBAHHOT'O YIIPpaBJ/IEHHUSA TE€XHOJIOTMYeCKUMY

nporeccamyd, OCHOBdAHHbIE€ Ha TIPUHLMIIAX HEUYeTKOM JIOTUKA W HEeUeTKUX
MHO>XeCTB.
,Z[I/IHaMI/IIIECKI/Ie MOJe/In aBTOMATU3WPOBAHHOI'O YIIpAaB/JI€HUA TeXHOJIOTMYE€CKUMH

TIpoL{eCcCaMu NPOMBILIEHHOT'O [IPOU3BO/CTBA;

CuncremMa KOHTpOJII CKOPDOCTH BBIFOpaHMs yIVIepoJia B NpoLiecca KOHBEPTepHOU
T1JIaBKU?

CurcTeMa aBTOMaTHUeCKOTO YIIpaB/ieHHs M0JI0KeHHUeM MPOJYBKOW (hypMBI 110 X0y
KOHBEPTePHOM I/1aBKU.

[TpeumMyIIiecTBO U HEIOCTATKU 2X-TIO3UIIMOHHOTO CITIOCO0a yrpaBIeHus ?
TexHuuyeckoe obecrieueHre 2X-TO3ULMOHHOTO YIIPaB/AEeHUS] TEeXHOJIOTMUECKUM
TIPOLIECCOM.

Uro Takoe ympasjieHWe C IIOJHBIM U HeroJHbIM IIPUTOKOM peKOMeHJALUU 10
TIPUMEHEeHUI0?

OnrtumasnbHasi 0c06eHHOCTb peany3aliiy 3X-TOW3MOHHOTO YIIpaB/IeHus?

[TouemMy pekoMeHAyeTCsl TpU 3X-TIO3ULMOHHOM YIIpaBJIeHWH MCIIO/Ib30BaTh
VIMITY/IbCHBIM peXXUM?

UTo 03HauaeT TOHITUE «KOI(PIULMEHT repejauu peryasTopa»?

Uto o3HauaeT noHsTHe «Bpems usoapomar»?

Uro Takoe «Bpems npesBapeHus» B IapameTpax HaCTPOWKHU peryssaropa?

Uro Takoe «Bpems npeiBapeHus» B MapameTpax HaCTPOMKU perynsropa?

Yewm otsmuaetcs nipuHiun pabotet CAY u COP?

CyTb MeTO/ia [TOMCKA 3KCTpeMyMa I10 3alIOMUHaHUI0 MakCUMyMa?

Heobxoaumoe 1 foctaToyHoe yciaoBre 3G deKTuBHOTO rnpuMeHeHust COP?
HepocTaTky TUIOBBIX METO/I0B II0MCKA SKCTPeMyMa 10 3allOMHUHAK0 MakKCUMyMa.
[MpunLMn pabotel CAY Ha 0CHOBe MCKYCCTBEHHBIX HEHPOHHBIX CETeH.

[TpyrHIMN (PYHKLMOHMPOBaHUS KOHTYPOB Ha OCHOBe NPUHLIMIIOB HEUETKOM JIOTUKU
Y HeYeTKUX MHOJKEeCTB.

Bonpocbl 0/151 10020M06KU K IK3AMEHY:
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

OueHouHbIe cpejCTBa

10.

11.

12.

13.

CTpyKTypHasi cxeMa KOHTypa ONTHMMM3UPOBAHHOIO yIpaB/eHHsl M3Me/bUeHHeM,
obecrieunBarolljasi MaKCMMalbHO BO3MOXKHYIO IIPOM3BO/INTEIbHOCTh KOMIIEKCa.
CTpyKTypHasi CXeMa ¥ IPUHLMIT PabOTHI CHCTEMa aBTOMAaTHUeCKOW OINTHMH3allUY
yrpaB/leHUs] TeXHOJOTMUYeCKHMM arperaToM MeJIKOrO H3MesbueHHsl (ILIapoBOMH|
MeJIbHULIbI) TI0 CKOPOCTM  M3MeJIbUeHHsl BO3BpaTa C 1ieJIbl0  JJOCTH)KeHUs]
MaKCHUMa/IbHOM NIPOU3BOUTETbHOCTH.

CucteMa  aBTOMAaTMUeCKOro  yIIpaBjeHUss  IPOLECCOM COCTaB/IeHUS]
MHOTOKOMIIOHEHTHOU HIMXThI B YCIOBUSIX L|eHTPA/IM30BaHHOI'O YIIPaB/IeHNsl.
Obmmasi GyHKIMOHANMbHas CXeMa aBTOMAaTH3MPOBAHHOTO YTIpaB/eHUs TPOL[ECCOM
arjioMepariy.

Crioco0bl M3MepeHUsT B/Ia)KHOCTU IIMXTOBBIX MaTepPUasioB U CTPYKTypHasi CXema
yTIpaB/jeHus] B/IQKHOCTU C Iiefbi0 obecrieyeHUs] MaKCHMMalabHO BO3MOXXKHOU
MIPOM3BO/IUTE/ILHOCTH aBTOMAaTH3aL[1H.

Metozbl M3MepeHUsl TeKyllleldd aKTMBHOM [JIMHHBI arjojieHTbl U CTPYKTypHasy
cXeMa OINTHUMM3alM yIpaB/eHUs] CKOPOCTBIO C Liebl0 TO//iepKaHUs aKTUBHOM|
JJIHHBI Ha (DPUKCHPOBaHHOM /I/TMHe MalllVHBI.
TexHoOrMuyeckasi cxema aBTOMaTUUeCKOT0 yIpaB/ieHus POLIeCCOB MPOM3BO/ICTBA|
O()/IFOCOBAHHBIX MeTa/I/IM3UPOBAHHBIX OKAaThIIIEH.
OcobeHHOCTH aBTOMATH3MPOBAHHOTO YITPaBIeHHUs TIpOLieccaMy 00oraleHus]
yI7iel U COCTaB/IeHWsi MHOTOKOMITOHEHTHBIX KOHLIEHTPATOB YIOJIbHOM LIMXTHI /115
KOKCOBAHHUSI.

@DyHKIMOHa/IbHAs CXxeMa KOHTPOJIS U YIIpaB/ieHHUsl TeXHOJIOTUYeCKUM IpOLiecCoM
TIPOU3BO/ICTB KOKCa B KOKCOBBIX Teuax, 00pa3yromyx OaTapeliHble KOHCTPYKLUH.
ABTOMaTHM3alMs M ONTUMHU3ALMS YIIpaB/eHHs IPOLeCCOM H3BJIeYeHUs LIeHHbIX|
BBICOKOMOJIEKY/ISIPHBIX MPOJYKTOB U3 KOKCOBOTO Ta3a (MpoLecc MakCUMarabHOTO
u3B/eyeHus beHsorna)

@DyHKI[MOHa/IbHAsI CHCTeMa KOHTPOJII M YIpaB/ieHWs] IIPOLIeCCOM BBIMJIABKY|
YyyryHa B JOMEHHOH Meun
OcobeHHocTH pabOTBI CHUCTEM AaBTOMAaTUYECKOTO YTIpaB/ieHUs TeMIlepaTypou
rOpeJsioro AyThs, BIaKHOCTBIO TOPE/IOro AyThsl U JlaB/leHHeM ropsiyero AyThsl.
CucteMa  aBTOMATM3MPOBAaHHOTO yIIpaB/jeHUsl LIMXTHOJAueil U 3arpy3Kou
LIMXTOBBIX MaTepUasoB B JIOMEHHYIO [1eYb.
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

OueHouHbIe cpejCTBa

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

CucremMa aBTOMAaTM3MPOBAHHOTO YIIPaB/e€HUs TEIUIOBbIM DPEXUMOM JOMEHHOM|
neyu.
CucTeMa aBTOMAaTHM3MPOBaHHOIO YIIpaBJieHUsl Ta30MHAMUUECKUM PEeXXHMOM WY
pacripeie/ieHeM ra3oBOro IOTOKa 110 IIaxTe Meyu.
CucremMa aBTOMAaTHM3MPOBAaHHOTO yIMpaBleHUS XOJOM [IOMEHHOW Ieud WK
PaBHOMEPHOCTBIO CX0/ja LINXThI

Cucrema aBTOMaTU3UPOBAHHOTO 3KCTpeMaibHOr 0 ONTUMU3UPYIOLLETO
yTpaBsJieHus Nofaueil MPUPOJHOro rasa B ropsiuee yTbe JOMEHHOM IeUH C Lie/blo
obecrieueHrsI MUHUMH3AI[UM pacxo/ia KoKca.

CucremMa aBTOMaTU3MPOBAHHOIO 3KCpeMasbHO-ONTUMU3UPOBAHHOIO YIIpaB/IeHUs]
roiaueii MpUpPOJHOro rasa B ropsiuee AyThe C LieJibH0 JOCTH)KeHUS] MaKCUMasbHOM|
MIPOU3BOJUTE/IbHOCTHU JOMEHHO! Meun.

@DyHKI[MOHa/IbHAsi CXeMa aBTOMaTUUeCKOr0 KOHTPOJIl M YTIpaB/IeHUs! TeIyIOBbIM
PeKMMOM BO3/lyXOHarpeBaTe/iel JOMeHHO! MeuHn.

CucteMa U  MaremMaThyeckas MoJie/lb  ONpeJiesieHUss UM yIpaBJ/ieHUs]
NIPO/IOJDKUTEIBHOCTBIO [TepHUOo/ia HarpeBa C Lie/ibl0 aKKyMYJIILIMU MaKCUMasbHOIO
KO/IMYeCTBa TeIJIOBOW SHEPrUM B TEKYLIMM MOMEHT.
DyYHKIMOHA/ILHO-CTPYKTYPHasl CXeMa yIpaB/ieHHs POLIeCCOM BBINJIABKU CTa/u B
2X-BaHHBIX Meyax C MPOZYBKOM BaHHbI KWC/IOPOZIOM U MOJjaueil IpUpOJHOro rasa.
TexHo/0rMuecKkrue OCHOBbI aBTOMAaTHU3MPOBAaHHOI'O yIpaB/IeHUs] TeXHOJIOTMYeCKUM|
MPOLIeCCOM  BBIMJIABKM CTad B CTasel/laBUIbHBIX arperatax C IpPOZAYBKOM
MeTasula KUC/IOPOJIOM.

@DyHKI[MOHa/IbHAsI CXeMa aBTOMAaTUYeCKOro KOHTPOJIS U YIIpaB/ieHUs TPOLIeCCOM
BBIIJIaBKY CTa/li B KUCIOPO/HBIX KOHBEPTOPax C BepXHel NPO/yBKOM.

CucTeMbl aBTOMaTUUECKOTO YIIpaBJieHUsl TOJI0KeHHeM IPOAYBOUHOM (ypMbl U
CKOPOCTBIO BbIFOPaHUs YI/IepoZa Mo X04Y NPOJyBKU.

CucTemMa aBTOMaTUUeCKOTO KOHTPOJISI M yIpaB/eHHsl Ta300TBOZOM I/IaBUJIbHBIX|
ra3oB C 1|eJIbI0 CHWKEHHSI 3/IeKTPUUECKOI MOIITHOCTY NOTpeOIeHHOM MpY 3TOM.
CucTemMa aBTOMAaTHYeCKOrO HeINpepbIBHOTO KOHTPOJISI TeMIepaTypbl MeTaina U
cofiepkaHue yriaepoja B MeTa/le M HCIO/Ab30BaHME 3THX I1apaMeTpoB [
MIPOTHO3UPOBAHUS OKUCJIEHUsI TTpoLiecca MPOyBKH KHUC/IOPOJOM.
@DyHKIMOHa/NIbHAsE CXeMa aBTOMAaTMUYeCcKOro KOHTPOJIi U yrpasjeHHst paboToi
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

OueHouHbIe cpejCTBa

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

MUKCEPHOI'0 OT/le/IeHUs CTa/lell/IaBU/IbHOIO TIPOU3BO/ICTBA.

@DyHKI[MOHa/IbHasi CXeMa aBTOMaTU4YeCKOro KOHTPOJISL M YIIpaB/eHUsl IPOLiecCoM
BbITJIABKU CTa/IU B AYTOBIX CTajlell/IaBU/IbHbBIX evax

CucremMa aBTOMaTUUeCKOM ONTHMMU3alMy yIIpaBleHHe SHepreTUYecKUM PeKUMOM
3JIEKTPOAYTOBOM IUJIaBKM C Le/IbI0  JIOCTMXKEHUsI MaKCHMaJlbHO BO3MOXKHOU
TIPOU3BO/UTEILHOCTH T1eUH.

@yHKIMOHA/IbHAsA CXemMa KOHTPOJISI ¥ aBTOMAaTMYeCKOro YIpaB/ieHHs MPOLIecCco
JIOBOJIKU CTanu B arperare neub-kosu (AKIT).

Cucrema aBTOMaTHUYeCKOM1 ONTUMHU3ALUU yIIpaBJIeHUs TMPOL[eCCOM
3/IeKTPOTIOTPeO/IeHUsT C Le/IbI0 JOCTH)KeHUs] MaKCHMalbHOTO BpeMeHU paboThl
AKII noz, TokoM ( MUHUMaJTbHOE BpeMsi OTPabOTKH).

@DyHKI[MOHa/IbHAasi CXeMa aBTOMaTU4YeCKOro KOHTPOJISL M YIIpaB/eHUsl IPOLieCCoM
BaKyyMHPOBAaHUS CTa/li Ha YCTaHOBKEe LIUPKYJISIPHOT'O THIIA.

Cucrema aBTOMAaTUUeCKOr0 3KCTpeMasibHO-ONTHMU3UPOBAHHOIO  YIIpaBJleHus]
MPOL[eCCOM LIUPKYJ/ISIPHOTO BaKyyMHUPOBaHUSA C LieJIbK0 JOCTMKeHUS] MaKCUMaJlbHO-
BO3MO)XHOM MPOM3BOUTETBHOCTH TIPOLIeCCa.

@yHKIMOHA/IbHAsA CXeMa aBTOMaTU4YeCKOro KOHTPOJISL M YIpaBjeHusl MPOLeCCOM
HerpepbIBHOW pa3/MBKU cTaniu Ha MHJI3.

CucremMa  aBTOMAaTM3UPOBAHHOI'O  yIIpaBjJeHUs  IIPOLECCOM  pas/IUBKH,
obecrieunBarolasi MUHUMH3AL[UI0 TepMUUECKUX HampsDKeHWd B 3aroTOBKe [iIsl
TIOBBILLIEHUS KaueCTBa 3a CYeT CHUKeHHS CIUIOLIHOCTUA CTPYKTYPhI C/IMTKA.
@DyHKI[MOHa/IbHble CXeMbl aBTOMAaTUYeCKOr0 KOHTPOJISI U yIIpaB/eHUs HarpeBOM
MeTa/ula B [1eyax KaMepHOr'o THUIIa.

OcobeHHocTH  3HeprocbOeperaroiiero  3KCrepUuMeHTaTbHO-ONTUMU3UPYIOLLETO
yIIpaBJIeHUs TeIJIOBLIM PEXXMMOM HarpeBa B I1eyax KaMepHOr'o THIIa.
@DyHKI[MOHa/IbHasi CXeMa aBTOMAaTUUYeCKOro KOHTPOJII U YIIpaBJ/ieHHs TeIUIOBbIM
pPeX¥MOM B Ieyax [POXOJHOr0 TUIIA IIPU HarpeBe HelpepbIBHOIMTHIX 3aTOTOBOK.
Cucremsl 3KCTpeMasibHO- ONTUMU3MPYIOLIEro YIIpaB/eHusl TeIJIOBbIM PEeXUMOM,
MPOL[eCCOM C)KUTaHUS TOIUVIMBA U ra30JAUHAMHUUYECKUMU peXUMaMU IPU Harpese)
HeIpepbIBHOJIUTBIX 3ar0TOBOK.

CucreMbl TPOrHO3MPOBaHUs IlapaMeTpOB MpoLiecca HarpeBa IIPU peayv3aliiy
OTNITUMM3UPOBAHHOTO Heprocbeperarwlero aBTOMaTH3MPOBAHHOTO YIpaB/IeHus! B
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CTpyKTypHBII

5/IeMeHT [1naHvpyeMble pe3y/ibTaThl 00yUYeHHs OuleHOUHBIe Cpe/iCTBa
KOMITeTEeHLIUU
HeCTalMOHAPHBIX YCJIOBUSIX PaOOTBHI.
Ymets - C WCII0J/Ib30BaHueM 1. Tlo 9SKCrepuMeHTa/JbHBIM [JlaHHBIM, IIpe/ICTaB/IeHHbIM II0C/e KOPPeKLUH,

CIeLMaTM3UPOBAHHOTO  TIPOrPAMMHOTQ)
obecrieueHusi (MeTo/la HaWMEHBIITHX]
KBa/IpaToORB) PaCCUMTHIBATH
TEOPETUUECKYH)  JIMHUK)  perpeccuy
(cTaTMUecKyl0  XapaKTEepPUCTHKY) IIQ
9KCITePUMEHTA/TbHBIM WM PaCueTHbIM

JaHHBIM AJIA nocneayromero,
HCII0/JIb30BdAHHA TP MaTeMaTU4YeCKOM
MOJe/IMPOBAaHUUN CHUCTEMBI

AaBTOMAaTHUEeCKOTO yTpaBJIeHMST;
C  WCIOJIb30BaHHWEM  TPOrpaMMHOrO
obecrieueHrsi pacCUMTaTh TPAEKTOPHUIO
VHepIMOHHOT0 3BeHa C 3ara3/jbiIBaHueM
o0beKTa ympaB/eHUss Ha BXOJHOM
curHan Jio06oit (opMbl BO BpeMeHH d
WCIO/Ib30BaHWEM MeTo/a Jusepa;
C  UCMO/Mb30BaHWEM  CIIeL[Ha/IbHOTO
TIPOrPaMMHOTO obecrieueHus]
OCYLL[eCTBUTh pacueT TepexoJHbIX U
TIOVCKOBBIX PEKUMOB B  CHUCTEMax
aBTOMaTU4yeckoW  crabummzanyu U

9KCTpeMajbHO- OTNTUMU3UPYIOLLET o)
yTIpaBJ/ieHUsI TEXHOJIOTUUeCKUM
MIPOLIECCOM TPOMBIIILJIEHHOTO)
TIPOU3BO/ICTBA (Ha niprMepax
MeTa/UTypruueckoro);

CUHTEe3WPOBaTh (pa3paboraThb
CTPYKTYpHbIe CXeMbI cucrema
aBTOMaTUYeCKOMH cTabunm3saiuiy

TeXHOJIOTUYeCKUX rapamMeTpoB Q

MOJIyUUTh ypaBHEHWe CTaTU4YeCKOM XapaKTepUCTMKHA aBTOMAaTU3MPOBAHHOIO
KOOpJMHaTax «yTIpaBJstoLLee BO3/|eMCTBUEN»-

nporecca B
«aBTOMaTHU3UPOBA
Y(T)

2. Wcrnonb3yst MeToj Dilyiepa, pacCUATaTh TPAEKTOPHIO M3MEHEHUs! BBIXOHOIQ
rapaMeTpa WHEPLIMOHHOIO TpoLjecca KaK peaklyi0 Ha Cay4yallHbld BXOJHOH

HHBIM napametp» y=f(x);

yNpaBJISIOLMM 334ar01IKK CUrHam X(t).

X(1)

Y(1)

X(1)

3. PaccuuTaTh TpaeKTOpHIO TOMCKOBOTO TIpoliecca B CHUCTeMe 3KCTpeMasbHOU
ONTUMM3AIUM  yTIPaBJI€HUS] TI0 METOAY 3allOMUHAHWsS SKCTPEMyMa [ijis
VMHEepLMOHHOI0 Tpoljecca C TOCTOSTHHON BpeMeHU Tos=5C TIpU H3BeCTHOMU

XH

CTaTUYecKoi xapakrepuctuke y=f(x)
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

OueHouHbIe cpejCTBa

VCTIONb30BaHUEM  THUIOBBIX  3aKOHOB
yTipaBJ/ieHUs! VHepLIMOHHBIMU
TNIpOL{eCcCamMH C 3arias3/iblBaHueM;
pa3pabaTtbiBaTh U NIpe/ICTaB/IATh
rpadpuueckd  CTPYKTYpHble  CXEMBbl]
aBTOMaTUYeCcKOoro 5KCTpeMaJlbHO-
ONTUMU3UPYIOLLETO yTipaBJ/ieHus]
TeXHOJIOTMYeCKHUM NIPOLIeCCOM B
COOTBETCTBUM C  MCII0/Ib30BaHUEM
TIOWCKOBBIM METO/ZIOM C MOSICHEHHEM
(GYHKLIMY Ka)K[J0r0 3/1eMeHTa CUCTeMBbI;

TpaBUILHO BbIOpaTh TUT]
MaTemMaTH4YeCKOu MO/Ie/ U
aBTOMaTHU3UPyEMOTO ripoiiecca B
COOTBETCTBUM C WCII0/Tb3yeMbIM
TeXHUUYECKHMU CPe/ICTBAMU KOHTPOJIS U
yIipaBeHUst u KBa/M(UKaIUU
repcoHana;

CUHTEe3UPOBaTh MaTeMaTHhuyeCcKue
Mozienu rpoiiecca yTpaB/ieHUs]

TeXHOJIOTUUeCKHUMU nponeccamMu 4|
OCyIlIeCTB/JIATL MO0 MOJe/sAM pacCyueT
rnepexoaHbIX M ITOMCKOBBIX TIPOLIECCOB B

pa3paboTaHHBIX KOHTYypax
AaBTOMAaTUYECKOTO  yIIpaB/ieHWs B
yCJIOBUSIX WCTIO/Tb30BaHUs

COBPEMEHHBIX  MHKPONPOLIECCOPHBIX
TeXHOJIOTUYeCKUX CPeJiCTB;

Y{TWM Z(T)

I

X(7)

4. CocTaBUTb MaTeMaTH4eCKY0 MOZeJIb T10 3a/JaHHOU CTPYKTypHOU cxeMe CAY

X(1)

: /’ | 1 1 Z 1 Z(1)
12 m\] Tosp + 1 1 wp+1 i

PO

h 4

3C1 8 Z'itr}

i} [TH-perynsmop
3C» AZ=Z3(1)-f(1)
G(1) 1| [ |au Uity | Kp(Tapt 1) | €
= AG
f |-| - TaP+1 17 e

HM

Up(t)

5. CocTaBUTh CTPYKTYpPHYH) CXeMy KOHTypa SKCTPeMajbHOIO YIIpaB/eHUs
VHEePLIMOHHBIM  TIPOLIECCOM, CTaThyecKasl XapaKTepUCTHMKAa KOTOpOro U
MOCTOsTHHAs] BpeMeHH 13BeCTHbI. BbIOpaTh MeTO 1 MoMCKa 3KCTpeMyMa.
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs
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CocTaBUTh MaTeMaTHUeCKYIO MO/Ie/Th KOHTYpa 3KCTpPeMaJIbHO-
ONITHMHU3UPYIOLIEro  3HepProo0ecrieurBaroIiero  yrpaB/eHdsl — TMPOL[eCCoM
CKUTaHWsI TOIUIMBA B paboyeM TMPOCTPAaHCTBE HarpeBaTe/bHOW I€ud TIpH|
HCIT0/Tb30BaHUM METO/Ia TIOMCKA TI0 3aIIOMUHAHHUIO 3KCTpeMyMa.

CoCTaBUTb  MaTeMaTHUeCKylH0  MOjleJib  KOHTYpa,  CTaOWIM3HMPYIOIIEro
TeMIepaTypHbId  TapaMeTp O00BeKTa: TeMIlepaTypbl CTeHbl TIPOIIeCCal
KPHCTa/UTM3al[MIOHHOTO OT)KUTa aBTOMOOU/TBHOTO JICTa B KOJITIAKOBBIX MeYax C
BOZIOPO/THOM 3all[UTON aTMOC(]ephI.

i s LV R e P

~
ras g

BO3YX 7 ﬂ S

[ |
ter o

CocraBUTh MaTeMaTUUYeCcKyHo Mo/ieJb KOHTYypa 5KCTpeMaJlbHOA
ONTUMHU3UPYIOLIEro YIpaBeHus TMPOLIeCCOM CXKWUTAHUsS TOTUIMBA B paboueMm|
MIPOCTPaHCTBE POMBIILIZIEHHOM TIeYl B COOTBETCTBUU C 00BEKTOM YIpaBJieHMUs]
MpoLlecca CKWTAHWs TOIUIMBA [0 TemIlepaType pabouero IpoCTpaHCTBA
WCMO/b3ysl MeTOJ, 3allOMUHAHHUI0 CKOPOCTHM H3MeHEeHMs OINTUMM3UPYeMOro

riapamerpa.
tm Q

e

D

et

ras

£,

BO3AYX

CHHTe3UpOBaTh MaTeMaTHUeCKyH MoOjie/lb  CTabWUIM3UPYIOLIero KOHTYpa
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ynpaB/jieHus] TeMIlepaTypor ropsiuero LyTbs AOMEHHOW Ieud NpU YCIOBUSAX
ucronb3oBanus Turiosoro [T /J-perynsropa.
10. CocTtaBuTh MaTeMaTHYeCKyI0 MOZe/lIb 3KCTPeMa/bHO-ONTUMU3UPYIOLLero)
yTIpaBJIeHUs] yB/Ia)KHEHEM arjioMepaliMoOHHOMN HIMXTHI C 1ie/bio obecrieueHus
MaKCHMMalbHOM TPOU3BOJUTENBHOCTH — arjionporecca C MCIHOJIb30BaHuEM|
JVICKPETHOI'O TUIIa CUCTEeM.
11. CocTaBuTh CTPYKTYPHYIO CXeMy JBYXKOHTYPHOW CHCTe€MbI aBTOMAaTHeCKOIrO|
ynpaBJieHUst u 3KCTpeMa/IbHO-OITUMU3UPYIOLLero yIpaBJ/ieHus]
TeXHOJIOTMYeCKUM IIPOLIeCCOM IPOMBIIITIEHHOTO [IPOM3BO/CTBA.
12. Onpepienuth Haubosiee 3pQeKTUBHBIN CrOCOO aBTOMAaTHUeCKOro YIpaB/IeHHs
TeXHOJIOTMUeCKUM IIPOLIeCCOM 0 M3BECTHOW CTaTUUeCKOM XapaKTepUCTHUKe
J/1s1 pasHBIX C/Iy4aeB:

aj) ) nh

Y 1 Y \
= e e
/ y = f(x) y = f(x) / y = f(x)

X X N

~

13. BoibpaTh 000CHOBaHHO HauboJiee TIPUTOJHYI0 MaTeMATUUECKyH) MO/Ieh)
aBTOMaTHUECKOT0 TIPOIiecca U3 HYKe Mpe//IOXKEeHHBIX
a. JleTepMHHUpPOBAHHAasi MOJIE/Tb

b. 3OkcrneprMeHTabHO-CTaTUCTUUECKUI THTT

c. [Junamuueckas Mozeib

Bnanets

HABBIKAMHK  TIPOEKTHPOBAHUA  CHCTEM
dBTOMaTH4YeCKOI' o YIIpaBJ/IEHNH]
TeXHOJ/IOrM4yeCKNuMHn %
MpOM3BOACTBEHHBIMH TIIpOoLjeCCaMH B

ITpumepHble memMbl KypCO8bIX NPOEKMOoe No meme «Agmomamu3ayusi mexHo/102U4eCKuX
npoyeccog u npou3eo0cme»

AryioMepanoHHOe NMPOU3BO/CTBO

1. ABroMaTu3ausi ~ TEXHOJOTMYECKOTO  Tpolecca B  TOATOTOBUTE/ILHOM

TIPOMBIIIIJIEHHBIX obacTsx

orzenenny. Crer. Yactb. OnTrMU3amyisl yripaBieHus MPOLieccoM apo0sieHus]
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(MpenMyIeCTBEHHO MeTalllypruyecKux

obmacTsx);

HaBbIKAMHU CO3/1aHMS]
aJITOPUTMHUUECKOTO TIPOTrPaMMHOTQ
obecrieuenusi pabotet ACY TII o
ACYII C KCI10/Ib30BaHUEM

MHKPOIPOLIECCOPHBIX KOHTPOJIJIEPOB U
MPOMBILIeHHBIX OBM;
MEeTOJUKOM CHHTe3a MaTeMaTUueCKOW
Mozienv aBTOMaTU3UPOBaHHOTO
yIipaBeHUst TeXHOJIOTUYEeCKOTr0
rapameTpa Jinei OCYLL|eCTB/IEHUS]
MaTeMaTUuYeCKOro Mo/ie/TMPOBaHMS;
MeTO/IUKOMN orpezeeHus
PalMOHA/IbHBIX U HAWIYYLIHUX 3HAaUeHUH
rapaMeTpoB JAMHaMHUYeCKOW HaCTPOUKH

PeryIvMpyroIux yCTPOMCTB (o
JVHAMUUECKUM TapaMeTpaM o0OBeKTd
yTIpaBJIeHNs];

HaBbIKaMH MaTeMaTH4ecKoro
MO/Ie/TMPOBaHUsI paboTHl

CUHTe3MPOBaHHbIX B IPOEKTHPOBaHUY
KOHTYPOB  yTpaBjeHHs] C  Iefbiy
OTepaTHBHOIO YCTpPaHEHWsl OIIMOOK B
a/ITOPUTMUYECKOM 00ecrieueHny;

Koxkcoxumuyeckoe nnpou3BoACTBO
1.

MaTepHraioB C Le/bro BO3MO’KHOM|

TMMPON3BOAUTE/IBHOCTH.

AOCTH)KeHHs MaKCHUMaJ/IbHO

ABTOMaTHU3aLMsl TEXHOJOTMYEeCKOro Iiporiecca CreKaHds arjioMepara B
YCJIOBUSX OAO «MMK». Cren. Yacte. ABTOMaTM3alys MpoLecca
pery/MpoBaHusl CKOPOCTH ar/o/IeHThI 10 3aKOHYEeHHOCTH MpoLjecca CrieKaHusl.

ABTOMaTM3aLsl TEXHOJOTMYECKOro Tpoliecca CreKaHds arjoMepara B
ycioBusix arnodabpuku Nel OAO «MMK». Crer. Yacth. OnTumuzaiys
yTpaB/ieHUs] TIPOIIeCCOM  YBIAKHEHUs IIUXThl C 1ebl0  obecrieueHus]
MaKCHUMaJIbHOM TIPOU3BOAUTE/IbHOCTH arJioOMallivHbI.

ABTOMaTHU3aLMsl TeXHOJOTMYECKOr0 M TeIUIOBOIO peXXWMa aryioMalllvHbl [J1s]
criekanusi WKMThl B ycaoBusix OAO «MMK». Cnen. Yacts. Ontumusanys
nporjecca /006aBKM KOKCHKA arjoOUIMXTy C I[eJIbl0 JOCTH)KEHUS BO3MOXKHOU
TPOM3BOAUTEIBHOCTH arJioMalllvHbI.

ABTOMaTH3aLysg TEXHOJOTMUEeCKOr0 M TeIUIOBOIO peXkMMa arJiOMalllvHbl B
ycnoBusX arioMepanioHHoro mpoussogctBa OAO «MMK». Cren. Yacts .
OnTuMu3aius Tporecca A00aBKHU TEXHOJOTHMUECKOTO TOIIMBA (KOKCHMKA) C
LleJIbIO JOCTHKEeHUSI TPOYHOCTU FOTOBOIO aryioMepara.

ABTOMaTH3alisi TETUIOBOTO M TEXHOJOTMYECKOTO PEeXHMMa KOKCOBOM
OGatapeu B ycoioBuasx OAO «MMK». Crnen. Yacte. Pa3pabotarh
ABTOMaTHU3UPOBAHHYIO CHCTEMY KOHTPOJSI U YTIPABJIEHHUS] TEIVIOBBIM PEXUMOM|
Kamep KOKCOBOM Oarapem.

ABTOMAaTH3aI[si  TEXHOJOTMUECKOTO peXuMa paboThl  GeH30/IbHOTO
oTge/ieHus: Kokcoxumuueckoro npousBoactBa OAO «MMK». Cren. YacTs.
OnTumusal|s  Tpoljecca BbilefieHHs1 0OeH30/la € TIe/bI0  TOCTHIKEHUs]
MaKCHMaJIbHO BO3MOYKHOT'O BbIXOZia OeH30/1a.

ABTOMaTI/I?»aI_]"I/Iﬂ TEXHOJIOTUYECKOI'o TIIponecCa YyIVIENOArOTOBHUTE/JIBEHOI'O
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oTfe/ieHUss Kokcoxumuueckoro npoussoactBa OAO «MMK». Cren. YacTs.
Ontumu3alus mnpoiiecca ApobieHusi KaMeHHOTO VIV C Liebio obecrieueHust
MaKCUMa/lbHO BO3MOKHOM TIPOU3BOIUTETLHOCTU APOOHITILHOM yCTaHOBKH.

AOMEHHOE MNpou3BoOACTBO

1.

ABTOMaTH3a1[Ms TEIJIOBOTO M TeXHOJOTHUYECKOTO PeXKUMa IoMeHHOM 1eur Nel0
OAO «MMK». Cneu. Yactb. ABTOMaTMUeCKWW KOHTPO/JIb M YIMpaB/ieHHE
IIMXTOIO/[auel U 3arpy3KOu LIUXThI C UCTIOb30BaHHEM CHUCTeMbI 0e3KOHYCOBOM
3arpysKH.

ABTOMaTMU3a1Msl TEIJIOBOIO U TeXHOJOTHYeCKOTO peXkuMa [JOMEeHHOW Teuyu B
ycnoBuax OAO «MMK». Crneny. Yacrte. OnTtuMusanys mporiecca I04auv
TIPUPOZHOTO rasa C Lje/Ibl0 yMeHbIIeHUs pPacxoza KoKca.

ABTOMaTH3alMsl TEXHOJOTMYECKOTO peKMMa BBIJIaBKM UYTyHa B JIOMEHHOM
reun B ycioBusasx OAO «MMK». Coer. Yacte. Ontvmusanusi COOTHOLLIEHUS
Pacxo/[0B TIPUPO/IHOTO Ta3a U TeXHUUeCKOro KMCI0PoAa C 1ie/ibio 00ecrieyeHus]
MaKCHMaJIbHO BO3MOXXHOW MMPOU3BO/IUTE/ILHOCTH JOMEHHOU TMeYH.

ABTOMaTU3alMsl TEIJIOBOTO peKHMMa BO3[yXOHarpeBaresisi JOMaHHOW Teud B
ycinoBussx OAO «MMK». Cneyn. Yacts. OnTuMusalyis TeruioBOIO pPeXUMal
BO3/lyXOHarpeparesis C 1ieJibl0  obecrieueHUss MaKCHMMaabHO BO3MOXKHOMU
aKKyMYJIALIMM TeIlla 3a epro/, Harpesa.

ABTOMaTM3aLMsl TEIJIOBOTO pPeKMMa BO3[yXOHarpeBaressi JOMEHHOM Ieud B
ycinoBusgx OAO «MMK». Criel. Hactb. OnTuMu3aLys yIipaB/ieHus MPOoLeCCOM
CKUraHWs TOIUIMBA B TE€PHOJ, HarpeBa C LEJbI0 [JOCTHKEHUS MaKCUMaslbHO
BO3MO)XHOM CKOPOCTH HarpeBa KyroJia /10 3a/laHHOM TeMIlepaTyphbl.

KI/ICJIOPOJIHO-KOHBEPTEPHOE IMpoOUu3BOACTBO

1.

ABTOMaTM3a1Msl TEIJIOBOTO U TEXHOJIOTMUECKOTO peXXUMa BBITUVIABKUA CTald B
ycaoBusgx KKL OAO «MMK». Chnen. YacTb. YrpaBieHue MOpOLIECCOM,
obecrieurBaroiliee TpeOTBpallleHre W HeoIylieHne BbIODOCOB pacrijiaBa U
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2. ABTOMEITI/IBEII_[I/IH TEXHOJIOTMUECKOTI'O IMMpoLeCCa BbIIJIABKU CTA/IM B KUCJIOPOAHOM

3. ABTOM&THSHHI/IH TEeXHOJIOTUY€CKOT'0 ITPOoLieCCa BhITIJIABKK CTa/IM B KUCJIODOAHOM

2. ABTOM&TI/BHHI/IH TeXHOJIOrn4yeckKoro rnpornecca BBbITI/IAaBKH CTa/n B|

3. ABTOMaru3alus TeXHOJIOTMUecKoro nporecca BoirjiaBku craaud B JICII-180 B

4. ABTOMaTH3aLMs TEIJIOBOTO M TexHosiornyeckoro pexkuma JCI1-180 B ycyioBusix|

IIIJIaKa U3 KOHBEpTepa.

koHBepTOope B ycaoBusax OAO «MMK». Crner. Yacts. IIporsosvposaHue
TeKyIllero CoZepkaHus yInepoja B MpoLiecce KOHBePTePHOW ILIaBKU (110
aHa/nu3y OTXOZSLIUX KOHBEPTEPHBIX I'a30B).

koHBepTope B ycioBusix OAO «MMK». Crer. Yactb. Pa3paboraTth cuctemy]
HeNpepbIBHOIO PACUYeTHOIO Olpefie/ieHus] TeMIlepaTypbl CTald B IIpoLiecce
KOHBEpPTEPHOU I1/1aBKU.

IIpou3Bo/jCTBO CTA/IU B 3/IEKTPOAYIOBBIX Neyax

1. ABromartusalnusi TeXHOJIOTMYeCKOro TIiporecca BblIiaBku cramu B [ICIT
nepeMeHHOTO ToKa B ycimoBusx OAO «MMK». Crer;. Yacte. Pa3paboTath
CUCTEeMY HeIpepbIBHOTO paCyeTHOIo OIlpefie/ieHus TemIlepaTypbl CTald B
TipoLjecce KOHBePTEPHOU I/IaBKH.

3/1IeKTPOAYTrOBOM Ieun nepeMeHHOro toka B yciaoBuax OCIIL OAO «MMK».
Crnery. Yactb. OnTumu3sanysi 3HEPreTUUYECKOTO peKHMMa 3/1eKTPOAYTOBOU
I/IaBKU C Le/Ibl0  IOCTWKEHUsT MHHHMMAa/IbHOIO — YZe/JBbHOIO  pacxoja
3/IeKTpUUe CKON SHEeprHUHu.

ycaoBusx ICIILH OAO «MMK». Cner. Yacts. OniTiMu3anusi SHepreTuyeCckoro
pexxuma [ICIT-180 c menpi0 JOCTKEHUST MUHMMAIbHON CebeCcToMMOCTH
BbIIJIaB/ISIEMOW CTasH.

OAO «MMK». Cnern. Yacte. ABTOMarH4eckoe yIIpaBjieHUe TeIJIOBbIM
pexxumoM /[ICII-180 c wucrnonb3oBaHMeM HHGOpPMAaLMM O KOCBEHHOM MeTOZe
pacueTta TeKyllleld TeMIeparyphbl KUJAKON CTasIu.
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JloBoKa CTa/lM B yCTAaHOBKAaX BHEMEeYHOH 00padoTKu
1.

PassmmBka crasmm Ha MHJI3

ABTOMaTH3a1Msl TETUVIOBOTO U TEXHOJOTMUECKOT0 pe)kuMa B arperare JOBOZAKH
cramu (AZIC) B ycnoBusix KKL OAO «MMKb». Crierj. YacTb. ABTOMaTH3alys
mporiecca /I03UPOBaHMsl  TOflaud  [IJIAKOOOpAa3yIoIUX, JIETUPYIOLUX U
PaCKUCJISIOLIMX MaTeprasos.

ABTOMaTH3a1[Usi TeXHOJIOTUUECKOTO peXkuMa JIOBOJIKM CTajd B arperate Teub-
koBil (AIIK) B ycnoBusix KKL OAO «MMK». Cnewn. Yactb. OnTrMu3aiiys
JHEPreTUUeCKOr0 peXuMa [IOBOAKM CTa/M C LeJblo  obecrieueHus]
MaKcHUMasibHOM ripousBoauTebHoCTH ATTK.

ABTOMaTH3alUsi TEXHOJIOTUYECKOTO U TEeIUIOBOTO PEXUMOB [JOBOAKU CTald B
ATIK KKII OAO «MMK». Crney. Yactb. ABTOMaTU3UPOBAHHOE yIIpaB/ieHUe
TeIJIOBLIM pEXUMOM HarpeBa MeTa/ja C UCIO/Jb30BaHHEM CHUCTEMBI
HerpepbIBHOTO TEKYIIero KOHTPOJIsl TeMIlepaTypbl MeTaJsija.

ABTOMaTHU3aLsl TEXHOJIOTMYECKOI0 peXxrMa IpoLecca BaKyyMUPOBaHUs CTally
B YCTaHOBKAaX IMOPLMOHHOrO BakyymupoBaHus. Crierl. Yactb. ABTOMaTnyeckoe
yTpaB/ieHus] MPOLeCCOM BaKyyMHPOBaHMs C MCII0/b30BaHME WH(OpPMALUU O
TeKyIlleM COJepKaHuU ra3oB B MeTaslje.

ABTOMaTH3aLMs TeXHOJIOIMYECKOr0 peKrma IpoLecca BaKyyMpPOBaHUS CTajlu B
ycraHoBke 1upKyasgpHoro Ttuna OJCIIL, OAO «MMK». Crewn. Yacts.
OnTuMM3aLMs yIipaB/lIeHHsI pacxXofioM TPaHCIIOPTUPYoLero rasa (aprosa) c
L[e/TbI0 I0CTH)KEeHHUSI MaKCUMaJ/IbHOM MIPOU3BOIUTE/IbHOM YCTaHOBKH.

ABTOMaTHM3aLsl TEXHOJIOTUUECKOr0 IIipoliecca BaKyMHUPOBAaHUSI CTald B
ycTaHOBKe LUpPKy/sspHoro tura B yciaoBusaix KK OAO «MMK». Criel. YacTs.
Pa3zpaboraTh aBTOMAaTW3UPOBAaHHYIO CHUCTEMY OIpeJe/ieHHs] OKOHYaHUS]
TpoLecca BaKyyMHAPOBaHUS TIPU JOCTHKEHUU 3a[JaHHOTO COZepyKaHus yryiepoza
B MeTaslie (110 aHa/Ir3y OTXOJSIIUX ra30B).
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2.

IIpokaTrHoe Npou3BOACTBO
1.

ABTOMaTH3aIMIsI TEXHOJIOTMYEeCKOr0 Tpollecca Pas3/MBKH CTaad Ha Csi00BbIe
3arotoBkd B ycioBusix KKL OAO «MMK». Crien. Yactb. ABTOMaTHhueckoe
pery/JiMpoBaHue ypOBHeW MeTa/uyla B TIPOMEXYTOYHOM  KOBLIE U
KpHUCTaJl/iM3arope.

ABTOMaTH3alMsi TEXHOJOTMUECKOro Tpolecca pasivBKU CTalyd Ha COPTOBbIE
3arotoBku B ycioBusix JDCIIL OAO «MMK». Crer. YacTs. ABTOMaTH3alvs
niporjecca oxJaxjaeHusi Metaina B 3BO ¢ Lenbl0 10CTHXKeHHsI paBHOMEPHOTO
OXJIaXK/|€HUS 3arOTOBKH.

ABTOMaTH3aLMs TEXHOJIOTMYECKOro TMpolecca pas3ivBkU ctaqid Ha MHJI3 B
ycnousax KKII OAO «MMK». Crer. HacTs. ABTOMAaTW3HMpOBAaHHAs CUCTEMA
yIIpaB/IeHUs] CKOPOCTBIO Pas3/MBKU B 3aBUCUMOCTHU OT TeMIleparypbl CTald B
NPOME)XYTOYHOM ~ KOBILIE M MapKu pasavBaeMoM crand  (Harpumep,
TpaHC(OPMaTOPHOM).

ABTOMAaTHU3alMsl TEIVIOBOTO DPeXWMa MEeTOAWYEeCKUX I[euerl B YCIOBUSIX|
ctanHa 2500 OAO «MMK». Cren. Yacte. Ontumusaiys ynpab/eHUs
MpOLIECCOM  C)KWTaHUSI TOIUIMBA C LeJbI0  JIOCTWKEHUsI MaKCUMaslbHO
BO3MO)KHOW CKOPOCTH HarpeBa MeTasa.

ABTOMaTH3alMsi TEIJIOBOTO pe)KMMa IMpU HarpeBe MeTassia B reyax CTaHa
2000 OAO «MMK». Crien. Yactb. OnTUMM3aLus yIipaB/ieHUs] TPOLIECCOM
CKWATaHMSI TOTJIMBA B 30HaX HarpeBa C Lie/ibF0 MUHUMU3allMy 3aTpaT TOI/IMBa Ha
Harpes.

ABTOMaTU3a1Ms TEIJIOBOTO Pe)KMMa MeTOANUeCKHX Teyeil COpTOBOrO CTaHa|
OAO «MMK» (mo BbeiOOpy). Cren. Yactb. ABTOMaThyecKass CHUCTEMA
KOPPEeKLIUU TeIJIOBOTO peXUMa Iledyd T[pd M3MeHeHUU TeKylle
IPOU3BOJUTE/ILHOCTHU CTaHa.

ABTOMAaTHU3alMsl TEIMJIOBOTO peXMMa HarpeBaTesibHbIX Teuveld craHa 2500
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ConyTcrByronye npou3Bo/jCcTBa
1. ABTOmaTM3alysi TeIIOBOrO peXkuma TaporeHepatopa (kotna) TOII OAO

OAO «MMK». Crnierr. Hacts. ABTOMaTHueckas CUCTeMa IIPOrHO3MPOBAHUA U
KOppeKLMH 0011iero HarpeBa Kak/loi rofiaBaeMoi 3aroTOBKH.

ABTOMaTH3a1Msl TEMJIOBOTO PEXXUMa MPU HarpeBe MeTasjla B MeTOAUUeCKUX
rneyax craHa 2000 OAO «MMK». Cnern. Yacte. ABTOMarvueckass CucTeMa
TIPOTHO3UPOBAHMSI W KODPEKL[MM OOIero BpeMeHW HarpeBa KaKPKOU
110/, aBaeMOH 3arOTOBKH.

ABTOMaTH3aLys TeIviOBOIO0 peXkKMMa CBETJIOFO OT)KMra MeTajla B Myax
KOJITIAaKOBOI0 THIIa MctoripokarHoro exa JIII-5 OAO «MMK». Criery. YacTs.
ABTOMaTHMuyecKasg CUCTeMa perylMpoBaHusi TeMIlepaTypbl  OTKATaeMoro
MeTaslia C y4eTOM JMHAMUKH KOJIIMaKOBOW U CTEeHZ,0BOW Tepmorap.

ABTOMaTH3alMis TEIUIOBOTO peXWMa B 30HaX HarpeBa OallleHHOW Tedy
ATHIL] uexa mokpeituii OAO «MMK». Cner. Yactb. ABTOMaTu3uMpOBaHHas
CHCTeMa BKJTFOUEHHSI TOPEJIOK C I1e/TbI0 TTOTyYeHHst CTabMInu3ariuy TeMIeparyphbl
TOJIOCHI Ha BBLIXOZle M3 yyacTKa HarpeBa U o0ecriedeHHsI COXPAHHOCTHU
PaZMaliOHHBIX TPYO.

«MMK» . Cner. Yactb. ABTOMaTu3vpoOBaHHasi CUCTeMa KOPPEeKLMU TeIJIOBOro
pexuma TiaporeHeparopa TIpU W3MeHEHHM KOIW4YecTBa BbIpabaThbIBaeMOM
/1IeKTPO3HEePIUH.

ABTOMaTHM3alusi  TEIJIOBOIO  peXXuma  paclblIMTEeIbHOTO  CYLUIWI I
TIPUTOTOBJIEHUSI TPaHY/IMPOBAaHHbIX [yIakooOpasyromux cmeceil. Crier. YacTs.
ABTOMaTH3aLs TEMIIEPaTyYPHOrO PeXXMMa 1 yrpaB/ieHue MPOoLieCCOM CXKUTaHus]
TOI/IMBA Z1JIs1 TIOJTyYeHUsl 3a/laHHOT0 KOJIMUeCTBa CMeCeH.

ABTOMaTHM3alMsl TEIOBOTO peXuMa Meuer [/asi CYIIKA U OTXKWUra U3Ze/din
orHeyriopHoro Tmpou3BoacTBa OAO «MMK». Cren. Yactb. ABTOMaTH3aLus
TEIJIOBOTO Pe)KMMa Tleueil C 1[eJIbI0  JOCTIDKeHUs1 TpeOyeMoro KauecTBa
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

OueHouHbIe cpejCTBa

OOuas 1e/1b 3a/JaHUs ¥ COIEP)KaHUe KYPCOBOr'0 MPOEKTa Mo JUCHHIIIHHA
«ABTOMaTH3aLMs TEXHO/JI0rHYeCKHUX MPOLeCCOB M MPOU3BOACTB (MeTa/UTyprus»:
1.

OTHEYTIOPHBIX U3[|eNTUM.

KpaTtkoe omucaHve aBTOMaTM3MpyeMOrO TeXHOJIOTMUYECKOro Iipolecca M
YCTPOMCTBO  TEXHOJOTMYECKOTO arperata Kak OOBEKTOB  yIIpaBIIeHUs,
KPUTHUECKUI aHa/IU3 CYIIeCTBYIOI[MX CIIOCOOOB aBTOMAaTH4eCKOTO yIpaB/ieHus]
TeXHOJIOTMUeCKHX MPOL|eCCOB.

Habop wucxopHo¥ wHGOpPMAaLUM, CTaTUYECKUX [JaHHBIX, pacuyeT CTaTHYeCKOH
XapaKTepUCTUKU MpoLiecca, 1o 3KCepyuMeHTalbHbIM WA PacueTHbIM JaHHbIM
cocTaB/lieHue (DYHKLMOHAJbHO CTPYKTYPHOM CHCTEMbl aBTOMAaTM4eCKOro
ynpaB/ieHUs] TEXHOJIOIMUe CKUM MPOLIeECCOM.

CuHTe3UpOBaHHE MaTeMaTUueCKOW MofeMd TeXHOJIOTHYeckoro Tiporecca,
BBIOOD TEXHWYECKUX CPEe/ICTB KOHTPOJISI M YIpaB/ieHWs M KOH(UTYPUPOBaHUE
TIPUOPUTETHOTO KOHTYPA yTIpaB/IeHUs U KOHTPOJISI.

PacueT TiepexoJHOr0 Tiporiecca B BbIODAaHHOM TIPUOPUTETHOW KOHTYPE
yTpaB/IeHUs] C YUYETOM PYYHOTO KOHTPOJILHOTO pacueTa M0 CHHTe3MPOBAHHOM
pabouetii mporpamme.

OnTuMuy3alys rnapameTpoB AWHAMAYeCKOW HACTPOMKM YTIPaB/SIOLIero O/I0Ka|
CHUCTEMBI 10 pe3ysibTaTaM UCC/le/l0BaHUs epex0JHbIX NPOLIeCCoB, TIoKasarerek
KauecTBa C Liesibl0 BeIOOpa Hawnyuimx. VccienoBaHue TOBefieHUsI CHCTEMB]
yrpaB/ieHusi B  yCJOBUAX  CMeIeHUs CTaTUUeCcKod  XapaKTepUCTUKU
aBTOMAaTU3MPyeMOro mpoliecca.

CIOCOOHOCTBIO

pa3pabaThIBaTh NMPOEKTHYIO JOKYMEHTALIUIO0 B COOTBETCTBUH C UMEIOIIMMUCS CTaH/[apTaMU U TeXHUUeCKUMU ycioBusimu (ITK-7)

3HaThb

CYLLeCTBYIOLL[ME TeKYyIle TeXHUYeCKUd
pellieHus1 10 BOMPOCY aBTOMAaTUYEeCKOTO
yrpaB/ieHUs] KOHKPETHBIM MPOLIeCCoM;
TeXHUYECKUe BO3MO>KHOCTU 15

1.

YcnoBHble 0003HaYeHUs] TEXHOJOTUYECKUX TaPAMETPOB M TeXHUUECKUX CPeZCTB
npu rpapuyeckoM TMpeJCTaBleHUHM KOHTYPOB U CUCTEM aBTOMAaTUYECKOTrO
yTIpaBJ/ieHUs..

TexHuuecKre OCHOBHbIE XapaKTeDUCTUKK Haubojiee 4YacTO W IIUPOKO)
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CTpyKTypHBII

3/IeMeHT [TnaHupyemMble pe3ybTaThl 00yUeHHS OueHouUHbIe Cpe/iCTBa

KOMITeTeHI U1
XapakTepUCTUKU rpe/jiaraeMsix WCII0JIb3yeMbIX CPe/ICTB KOHTPOJIS Y yIIPaBJIeHHs.
Cpe/iCTB KOHTPOJISL U YIIpaB/IeHUS; TpeboBaHMsT K ITPOEKTHPOBAHMIO ABAPUMHBIX CHUCTEM CUTHA/IM3ALUA C 1[e/TbI0
YCJ/IOBHbIE 0003HaueHus BCEX obecrieueHUsT pa3BUTHsI aBaPUMHBIX CUTHA/IM3AI[MH K 0€30TIaCHBIM YC/IOBUSM TPY/a|
HCI10/Ib3yeMbIX TeXHOJIOTMYeCKHUX TEeXHOJIOTUUECKOT0 MepcoHaa.
rapaMeTpoB Y TeXHUUeCKHUX CpeJCTB CrangapTHbie TpeOOBaHUsS /i M300paKeHHs] U TIPe/[CTaB/IeHUs] Pa3pabOTaHHbBIX|
rnpu rpapuyeckoM  Tpe/CTaB/IeHUY ACY TII.
KOHTYPOB U CUCTEM aBTOMAaTUYeCKOro [IpyHLMOBI TIpeACTaB/IeHUs] TPUHLMITMAIBHBIX CXeM CUrHaau3aluyd KOHTYPOB
yIipaBJIeHUS; yIIpaBJIeHUS.

YmeTb pa3pabaThiBaTh CTPYKTYDHBI€, CocTaBUTh CTPYKTYPHYIO, (PYHKI[MOHA/IbHYIO Y MPUHLIMITAAIBHYIO 3/IeKTPUUECKYI0
GbyHKI[MOHAbHbIe U TPUHIUIHNAILHBIE CXeMy KOHTypa, CTaOWIM3UPYIOIEro TeMIepaTypHbIM TMapaMeTp OOBeKTa:
CXeMbI CUCTEM aBTOMaTUUeCKOro TeMIIepaTypbl CTeHbI MpOoIjecca KPUCTA/UTM3ALMOHHOTO0 OT)KWUTA aBTOMOOW/ILHOTO
yIipaBJ/ieHUst TeXHOJIOrn4eCKHUMU JIUCTa B KOJMAKOBBIX Meyax C BOAOPOAHOM 3aIuToi aTMocdepsbl.
MpoLeccamu; B S R T T

- | ] I

s vna
BO3YX ﬂ o 2 -
:' W 5

—

CocTaBUTh CTPYKTYPHYI0, QYHKI[MOHATBHYIO Y MPUHLUITUAIBHYIO 3/IeKTPUUECKYH0
CXeMy KOHTypa SKCTpPeMa/bHO-ONTUMU3UPYIOLEro yIpaB/eHusi TpoLieccoM
COKWTAHUSI TOIUTMBA B paboueM TMPOCTPAaHCTBE TIPOMBIIUIEHHONW T€Yd B
COOTBETCTBHUM C OOBEKTOM YIIpaB/ieHWs] TIpOLjecca C)KUTAHUSI TOTUIMBA T10
TeMriepaType pabouero MpoCTPaHCTBAa UCIO/b3ysl METO/, 3alIOMUHAHUIO CKOPOCTHU
Vi3MeHeHHsl ONTUMU3UPYEeMOro rnapameTpa.
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CTpyKTypHBII

3/IEMEHT [TnaHupyeMble pe3y/ibTaThl 00yUeHUsI OlLleHOUHbIE Cpe/ICTBA
KOMITeTEeHI MU
{m
BO3IYX
Bnagets HaBbIKaMH TIPOEKTUPOBAHUS BITIOJTHUTH TPa(HUUECKYI0 UacTh KypCOBOTO MpPOEKTa: pa3paboTaTh CTPYKTYPHYIO CXeMY
pa3paboTKu

CTPYKTYPHBIXJKOHTypa peryavpoBaHus], (yHKLIMOHATbHYH) CXeMy aBTOMAaTW3alliid U MPUHLIUMUA/IbHYIO
(yHKLIMOHAMBHBIX U TPUHLIUIMA/IbHbI JeKTPUUECKYIO CXEMY.

CXeM dBTOMAaTHU4YeCKOIr'o yrpaBJ/IeHH.
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0) Ilopsapok mnpoBejeHHs NPOMEXYTOYHOM aTTeCTalUH, II0Ka3aTeJlM M KpHUTepHH
OLleHUBAHMA:

[TpomeskyTouHasi aTTeCTalys 10 JUCLIUTIIMHE « ABTOMaTU3allMsl TeXHOJIOTHYeCKUX TIPOLIeCCOB U
TIPOM3BO/ICTB» BK/IHOYAaeT TeOopeTUuYecKre BOMPOCHI, TO3BOJSIOLIME OLeHUTb YPOBEHb YCBOEHUS
00yyarIUMUCS 3HaHWUW, W TIPAaKTUYeCKWe 3a/laHusi, BBISB/SIOIIME CTereHb CHOPMUPOBAHHOCTU
yYMeHWI U BraJeHul, NMpoBOAWTCS B ¢opMe 3K3aMeHa , 3aueTa U B (hopMe BBINOJHEHUS U 3alliyThl
KypCOBOT'O MPOEKTa.

OK3aMeH TI0 JaHHOW AUCLUIIIHE TTPOBOJUTCS B YCTHOM (hopMe I10 SK3aMeHal[MOHHBIM OnieTam,
KaK/bll U3 KOTOPBIX BK/IFOUYAaeT 2 TeOpeTHUYeCKUX BOIpOCa M OJHO MpaKTUUecKoe 3aZjaHue.

IToka3aTenu U KpUTepUH OLleHNBAaHUA YK3aMeHa:

— Ha OLEHKY «OT/IHYHO» (5 0asioB) — 0OyYaroU[uiics /€MOHCTPUPYET BBICOKHM YDPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHLMI, BCeCTOPOHHee, CUCTeMaTHyecKoe U Ty0okKoe 3HaHUe yuyeOHOro
Marepvana, CBOOOZHO BBITIOJHSET TIPAaKTUYeCKHWe 3aJaHus, CBOOOJHO OMepupyeT 3HAHUSMH,
YMEHUSIMH, TIPUMEHSIET UX B CUTYaLUsIX MOBBILLIEHHOW CI0XKHOCTH.

— Ha OLEHKy «xopomo» (4 0Oamwia) — oOyuaromuiics AeMOHCTPUPYeT CpeJHUM YPOBEHb
c()OpMHPOBAHHOCTA KOMIETEHLIMHA: OCHOBHble 3HAHWS, YMEHHsI OCBOEHbl, HO [IOMyCKalTCs
He3HauuTe/lbHble OIMMOKKM, HETOUHOCTH, 3aTPy[JHEHHs TIPH aHaIUTHUeCKWX Oreparysx, MepeHoce
3HaHWM U YMEHUH Ha HOBble, HeCTaHJapTHbIe CUTYaL|H.

— Ha OLIEHKY «YyAOBJIETBOPUTE/NBHO» (3 Oasma) — 00yuaromuiicsi JeMOHCTPUPYET TMOPOTOBBIN
YPOBeHb C(OPMUPOBAHHOCTHA KOMIETEHLMH: B XOJle KOHTPOJIbHBIX MEPOIPHUSTUM [OIMyCKatoTCs
OIMOKY, TIPOSIBIISIETCSI OTCYTCTBHE OT[E/NbHBIX 3HAHWM, YMEHHH, HaBBIKOB, OOydaroIuiics
VICTIBITBIBAET 3HAUYMUTe/IbHble 3aTPyAHEHHs TPU ONEepUpPOBAaHUM 3HAHUSIMU U YMEHHUSIMHU TPU KX
IlepeHoCe Ha HOBble CUTYaLUH.

— Ha OILIeHKY «Hey/OBJIeTBOPUTETBHO» (2 Oasia) — 00yJarouiicss JeMOHCTPUPYeT 3HaHUs He
6onee 20% TeopeTHUECKOTO MaTepHasa, JOIMYCKaeT CYIeCTBeHHble OIMOKW, He MO)KeT I10Ka3aTh
VIHTeJI/IeKTya/IbHble HaBbIKU PeLleHUs] MPOCThIX 3a/ay.

— Ha OIIEHKY «HeyAOBJ/IeTBOpPHUTeabHO» (1 Oann) — oOyyaromuiicss He MOXKeT TM0Ka3aTh 3HaHUS
Ha ypOBHe BOCIIPOM3Be/ieHHs U 00bsicHeHUs1 MH(OpPMALK, He MOXKeT T0Ka3aThb MHTe/JIeKTyasbHble
HaBBbIKU pelleHNs ITPOCThIX 3a7a4.

IToka3aTenu U KpUTepuH OLleHMBAaHUA 3ayeTa:

— Ha OLEHKY «3auTeHO0» — OOyuvaroluiics JeMOHCTPUPYeT /[OCTaTOYHbI yPOBEHb
c(OpMHPOBAHHOCTH KOMITETEHIIMI, BCECTOPOHHEE, CUCTeMAaTHUYeCcKoe 3HaHWe yueOHOTO Martepuara,
JIOCTaTOUHO CBOOOJHO BBIMOMHSET TIPAKTUUECKWe 3aZlaHUsl, OTepUpYyeT 3HaHWSIMH, YMeHUsSIMU,
TIpUMEHSIeT UX B CUTYalUsX pelleHs] TUIOBBIX 3a/jau.

— Ha OLIEHKY «He 3a4TeHo» — OOydJaroIuiicsa [JeMOHCTpUpYeT 3HaHUsi He Oosee 20%
TEOPeTUYeCKOT0  Marepuana, /IOMyCKaeT CyIeCTBeHHble OMIMOKHM, He MOXXeT II0Ka3aTh
VHTe/JIeKTya/IbHble HaBbIKW pellleHus TIPOCThIX 3a/au.

KypCoBoii MPOEKT BBITIOHSETCS TI0/, PyKOBO/ICTBOM TIPEro/iaBaTeris, B TIPOLIECCe ee HalMCaHUs
00yuaroLUiCs pa3BUBaeT HaBbIKM K HAyUHOU paboTe, 3aKperyiss U OZHOBPEMEHHO PacCIMpsisl 3HAHUS,
TIO/TyY€eHHbIe TPU U3Y4YeHUM Kypca «ABTOMAaTH3alysi TeXHOJOTHYEeCKUX TIPOLIECCOB U MPOU3BO/ICTBY.
[Ipy BBLINOJIHEHWU KYPCOBOTO TIPOEKTa OOYYaroIUiACs [JO/DKEH TOoKas3aTh CBOe yMeHue paboTarthb C
HODMaTMBHBIM MaTepUajioM W JAPYTMMH JIUTEPATYPHbBIMA HCTOUHMKAMH, a TaKXe BO3MOXKHOCTb
CHCTEMATH3MPOBATh M aHAIM3UPOBaTh (DAaKTUUECKUN MaTepuaa U CaMOCTOSITEIbHO TBOPUECKU €ro
OCMBIC/TUBATH.

B mporjecce HammMcaHush KypCOBOrO TIpOeKTa OOydYaroIuiicsi /I0/DKeH pa3o0bpaTbcsi B
TEOPeTHUEeCKUX BOMpOCcax W30paHHOW TeMbl, CaMOCTOSITEJIbHO TPOAaHAIM3UPOBaTh TMPAKTUYECKUM
Marepuari, pa3o0paTb ¥ 000CHOBATh NMPAKTUUECKHE TIPeJIOKEHHS.



IToka3aTe/nu U KPUTEePHH OLleHNBAaHHUS KYPCOBOT0 MPOEKTa:

— Ha OLeHKY «O0TJHYHO» (5 0asi/ioB) — TpOEKT BHITIOJHEH B COOTBETCTBUM C 3aJjaHUEM,
00yuJaroIUICS TIOKa3bIBaeT BHICOKWI ypOBEeHb 3HaHWM He TOJILKO Ha YPOBHE BOCIIPOM3BEZIEHUSI U
00bsicHeHUs1 UH(OPMALMK, HO U UHTeJJIeKTyasbHble HaBbIKH pellieHus Mpo0sieM U 3a/iay, HaX0XK/eH st
YHUKAJTbHBIX OTBETOB K MP0o0OsieMaMm, OLIEHKH U BBIHECEHUS] KpUTHUECKUX CY>KIeHUH;

— Ha OLIEHKy «xopomo» (4 06asna) — TPOEKT BBLITIOJIHEH B COOTBETCTBUM C 3aJjaHUEM,
00yuJaroIUiiCsT TIOKa3bIBaeT 3HAHUS He TOJMBKO HAa YPOBHE BOCIIPOW3BeZieHHUS W OOBSICHEHUs
WHpOpMaLMK, HO U UWHTe/UIeKTyajbHble HaBBbIKA pellleHus TmpobreM U 3ajad, HaXOXKJeHUs
YHUKAJTbHBIX OTBETOB K MpobsieMawm;

— Ha OLIEHKY «Yy/l0BJIETBOPUTE/JbHO» (3 0asla) — TMpOeKT BBINOJIHEH B COOTBETCTBUM C
3aflaHieM, OOyuJaroIIuiCS TIOKa3biBaeT 3HAaHWS HAa YPOBHE BOCIPOW3BE/IEHUS UM OOBSICHEHUS
VH(pOpMaLy, UHTe/JIeKTya/lbHble HaBbIKU pellleHus IPOCThIX 3a/ay;

— Ha OIIEHKY «HEeYy/I0BJIETBOPUTEeIbHO» (2 0a/uia) — 3afjaHue TperofiaBaTesisi BbITOJHEHO
YaCcTUUHO, B MpoLiecce 3alyThl paboTbl 00yUaroIIMics AOMyCKaeT CyllieCTBeHHbIe OLIMOKU, He MOKeT
TOKa3aTh MHTeJIJIeKTyalbHble HaBbIKU pellieHus IOCTaB/IeHHOU 3a/1aul.

— Ha OLIEHKY «Hey/l0BJIeTBOpUTe/bHO» (1 0Oanm) — 3aaHue TiperojjaBaTesisi BLITIOJIHEHO YaCTUYHO,
OOyJarIUiiCST He MOXKET BOCTPOM3BECTH W OOBSICHUTH CO/Iep)KaHWe, He MOXKeT TI0Ka3aTh
VIHTeJI/IeKTya/IbHble HaBbIKY PeLleHUs] I0CTaBJIeHHOM 3a/iaul.

8 YueOHo-MeTojuuecKoe u HH(GOpMAIHOHHOE 00ecrieyeHHe JUCIUILTHHBI

a) OcHogHas Aumepamypa:

1. Ilapcynkun, b. H. ABTOMartu3ainus TeXHOJOTMYECKUX IIPOLIeCCOB U IIPOU3BOJCTB B
MeTa/utyprud: yuebHoe nocobue / B. H. IMapcynkun, C. M. Anppees, E. C. Psbuukosa ; nof pen. b.
H. TMapcynkuna ; MI'TY, [kad. [TKuCY]. - Marauroropck, 2011. - 151 c. : wm, Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/
1/1087745/482.pdf&view=true (mata o6pamienusi: 14.09.2020). - MakpoobbekT. - Tekcr:
3/1eKTPOHHBIN. - VIMeeTcs meuaTHbIM aHasor.

2. CoBpeMeHHbIe CUCTeMbI aBTOMAaTU3al[uM U yripaB/ieHus : yuebHoe rocobue / C. M. AHfpees,
E. C. PabumkoBa, E. FO. Myxuna, T. I. CyxoHocoBa ; MI'TY. - Maruutoropck : MI'TY, 2015. - 1
371eKTPOH. OMT. JIACK (CD-ROM). - 3ar. C TUTYJI. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/

1/1123963/71.pdf&view=true (mara oOpamienus: 14.09.2020). - MakpoobsekT. - Tekcr
3JIeKTPOHHBIN. - CBeZileHus [JOCTyIHbI Takke Ha CD-ROM.

0) [JonoaHumenbHas aumepamypa:

1. Mapcyukun, b. H. ABToMaTu3aliisi ¥ ONTUMU3ALUS YIIPABIE€HUS TETUIOBBIM PEXUMOM
paboTbl 6/10Ka BO3/lyXOHarpeBaresiell JOMeHHOH 1euu : yueOHoe mocobue / b. H. ITapcynkun, C. M.
Anppees, M. HO. PsiburikoB ; MI'TY, [kad. [TKuCY] . - Marauroropck, 2009. - 148 c. : w., rpad.,

CXEeMBbI, Tab1. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=269.pdf&show=dcatalogues/1/1060896/269.pdf&view=true (mata oOpaienus: 14.09.2020). -
MakpooObeKT. - TeKCT : 3/1eKTPOHHBIN. - VIMeeTcsl 1evaTHbIM aHaJsIoT.

2. Tlapcynkun, b. H. ABTOMaru3aijusi TeXHOJIOTUUECKMX TIPOLIeCCOB U TPOM3BO/ICTB.
[Tpour3BOJCTBO CTa/M B MapTEHOBCKHUX TeYax, ABYXBaHHBIX arperaTax v KUCJIOPOJHbIX KOHBepTepax :
yue6Hoe rocobue / B. H. TTapcynkun, T. I'. CyxoHocoBa, A. P. BoHgapesa ; MI'TY. - MarHUTOropcK :
MI'TY, 2016. - 264 c. : wun., Tabn. - URL: https:/magtu.informsystema.ru/uploader/fileUpload?
name=2913.pdf&show=dcatalogues/1/1134463/2913.pdf&view=true (mara obpamienusi: 14.09.2020). -
MakpooObeKT. - TeKCT : 3/1eKTPOHHBIH. - VIMeeTcsl evyaTHbIM aHaJIor.

3. [Tlapcynkun, b. H. Wcrnonb3oBaHve 3KCrepUMeHTaIbHO-CTaTUCTUYECKUX MeTO/0B
MO/Ie/TMPOBAHUSI [Ijisi  yTIPaB/IEHUS] TeXHOJIOTHYeCKMMH Tiporieccamul : yueOHoe mocobue / B. H.
[MapcynkuH, C. M. Aunzpees, E. C. Ps6ourkoBa ; MI'TY. - Marauroropck, 2012. - 177 c. : un., rpad.,
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CyxoHocoBa ; MI'TY. - Maruutoropck : MI'TY, 2016. - 54 c. : w1, Tabm., cxem. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2248.pdf&show=dcatalogues/
1/1129743/2248.pdf&view=true (mara oOpaierus: 14.05.2020). - MakpooO6bekT. - TekcT
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ynektpoHHbIN // DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/451211 (mara obpaiueHus:
20.09.2020).

8. Tpycor, A. H. ABTomaTu3aiysi TeXHOJIOTHUECKHUX TPOLIECCOB U TIPOM3BOJCTB : yueOHOe
nocobue / A. H. TpycoB. — Kemepogo : Ky3['TY umenn T.®. 'opbauesa, 2017. — 186 c. — ISBN
978-5-906969-39-2. — TeKcT : 37eKTpoHHbIM // JIaHb : 371eKTpOHHO-O0ubMMoTeyHast cuctemMa. — URL:

https://e.lanbook.com/book/105407 (mata obparenus: 20.09.2020).

6) MemooduuecKue ykasaHus

1. Ontumwusauus yrpasaeHUss TeXHOJIOTMYeCKUMU Iponeccamu : Mnpaktukym / b, H.
[MapcynkuH, C. M. AHgpees, E. C. PsouukoBa, T. I'. O6yxoBa ; MI'TY. - MaruuToropck, 2013. - 177

c. : wi, rtpad., cxempl, Tabn. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=638.pdf&show=dcatalogues/1/1109486/638.pdf&view=true (mara obpaienus: 14.05.2020). -
Makpoo0beKT. - Tekcr : 3mekTpoHHbIi. - ISBN 978-5-9967-0393-7. - VimeeTcst reuaTHBIN aHaIoOT.

2. Ilapcynkun, b. H. 3ajauum 1o cuHTe3y aBTOMAaTU3WPOBAHHBIX CUCTEM YyIIpaBIeHUs
TeXHOJIOTUUeCKUMHU TIPOLIeCCaMu M TIPOM3BOACTBOM : yueGHoe mocobue / B. H. Ilapcynkun, T. T.
CyxoHocoBa ; MI'TY. - Maruutoropck : MI'TY, 2016. - 54 c. : wi, Tabm, cxem. - URL:

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

name=2248.pdf&show=dcatalogues/1/1129743/2248.pdf&view=true (mara obpamenus: 18.09.2020). -
Makpoo0beKT. - TeKCT : 3/1eKTPOHHBIN. - VIMeeTcst revaTHbIN aHasIor.

3. METO'E[I/I‘—IECKI/IE pPeKOMeHdallhuK OJi BBIMO/JIHEHKWA KYPCOBOI'O TIPOEKTA. HPI/IJ'IO)KEHI/IE

2) IIpoecpammHoe oGecneueHue u uHMepHemM-pecypcbl

Haumenosanue 10 Ne fnorosopa CpoK [ieliCTBUS TULIEH3UU
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[Ipunoxenue

Metouueckue yKa3aHus K BbINO/IHEHHI0 KyPCOBOI'0 MPOEKTA Mo AUCHHUILINHEe
" ABTOMaTu3aLusa TeXHO/IOrHYeCKHX MPoLeccoB U MPOU3BOACTB

1. HEJIN N 3BAOAYN KYPCOBOI'O [TPOEKTUPOBAHUA

KypcoBoii mpoeKkT 10 yuebOHON MO [AUCLUIUIMHE «ABTOMaTHU3aldsl TeXHOJOTMUeCKUX
NPOLIECCOB ¥ TIPOM3BOACTB» SIB/ISIETCSl  3aBEPIIAOIIMM 3TarioM y4eOHOW TIOATOTOBKU Tiepef
BBITOJIHEHUEM BBIITYyCKHOM KBamM(pUKaLMOHHONW paboThl OakasiaBpa.

Ilenbro BBINOIHEHUSI KypPCOBOTO TPOEKTa SBJSETCS: IOJlydeHue NPakKTUYeCcKOro OIbITa U
nprobpeTeHre HEOOXOJUMOrO OIbITa IO CO3/JaHUI0 AaBTOMAaTHU3MPOBAHHBIX CHUCTEM YTIpaB/IeHUs
TeXHOJIOTMUeCKHMMHU TpoLieccaMy C MCIOIb30BaHUEM COBPEMEHHbIX TeXHWYEeCKUX CPeZiCTB KOHTPOJIS,
yrpaBJieHus1 1 UHQOPMAaLMOHHBIX KOMMYHHUKALAH.

[TpuHLMNIMATBHO B KypCOBOM TIPOEKTe JO/DKHBI OBITh BblZle/IeHbI 0011[ast ¥ crielidaibHast YacTH.

[Ipy BbINO/IHEHUM OOIel YacTU aBTOpP TPOeKTa J0/KeH KBalW(UIMPOBAHHO OTMETUTh U
OTpasuTh XapakTepHble OCOOEHHOCTH aBTOMAaTHU3HMPyeMOrO TEeXHOJOTWYeCKOro Iiporecca W [aTh
TIOJTHYIO XapaKTePUCTUKY BCeX COBPEMEHHBIX TeXHWUeCKHUX CPeJCTB, UCIOJ/Ib3yeMbIX TIpY pa3paboTke
(MpoeKTUpOBaHUM) MPUHLMIMAIBHON (YHKIMOHATBHOW CXeMbl KOHTPOJISI U pery/MpoBaHUsl BCEMU
rapameTpamMM TeXHOJIOTMYeCKOro IpoLecca.

B crierjanbHOM 4acTU KypCOBOTO NPOeKTa aBTOP J0/KeH peanbHO MPO/ieMOHCTPUPOBATh CBOE
TBOpPUECKOE yMeHMe I10 COBEpIIEeHCTBOBAHUIO M TEOPeTHUYeCKOMY 00OCHOBaHMIO /IOCTOBEPHOCTH U
peasM3yeMOCTH WM  TIPeJCTaBJIeHHOTO TeXHWUYECKOrO pelleHWs KOHKDeTHOW TMpoOJiemsbl,
HarnpaB/ieHHOW Ha MoBbIlleHre 3((eKTUBHOCTH (YHKLMOHUPOBAHUS CUCTEMbl aBTOMAaTH4YeCKOro
yTIpaBJIeHHsI OT/e/IbHBIM ITPO0O/IEMHBIM ITapaMeTPOM TeXHOJIOTMYeCKOTO TPOoLIecca.

2. CTPYKTYPA KYPCOBOI'O ITPOEKTA

KypcoBoii TmpoeKT Mo [AUCLUIUIMHE «ABTOMAaTH3alysl TEeXHOJIOTHUYeCKUX TIPOLeCCOB U
TIPOM3BO/ICTB» COCTOMUT U3 [BYX OCHOBHBIX YacTeii: o0Ileld yacTy U crieljuaabHOM yacTu. Kpome Toro,
TIOSICHUTEe/TbHAs 3alyCKa TakKe JO0/DKHA COZep)kaThb 3ajZlaHie Ha BBIMIOJTHEHWE KYpCOBOTO TPOEKTa,
cojeprkaHue, pedepar, BBeJileHHe, 3aK/IH0UeHHe U TIPUIOKEHUSI.

Tembl 0O0OmIeM W CreWaJbHON uacTeldl OIpeJessioTCs  CTY€HTOM CaMOCTOSITe/TbHO TI0
COTJIaCOBaHMIO C TIperojiaBatesieM. Kak mpaBusio, BbIOOp TeMbl IPOU3BOAUTCS TI0 TEXHOIOTHYECKOMY
TpoLeccy, U3yuyaeMoMy B TepHo/] MPOU3BO/CTBEHHOM MpakTUKW. B fanbHelillieM mosyyeHHasi Tema
KypCOBOT'O NPOeKTa MOKeT ObITh MCIO/Ib30BaHa CTYZeHTOM B KauecTBe 6a30Boii /i/isi 6osee riyboKoi
NpopaboOTKU €€ B BBIMTYCKHOW KBa/iMbUKaIlMOHHON paboTte. OdopMieHre TOSCHUTETBHON 3alMCKA U
JIEMOHCTPALIMOHHBIX ~UYepTe)Kel TMPOU3BOJUTCS CTPOrO B COOTBETCTBUM C  [JIeMCTBYIOLLIMMH
CTaH/lapTaMHU.

[MosicHuTeNbHAsE 3aMvcKa KypCOBOTO TIpOeKTa [IO/DKHA BK/IHOUaTh B cebsi  criefiyrolnye
o0Osi3aTesbHBIE pa3fierbl.

1. 3agaHue Ha KypcoBOM TIpOeKT. B 3ajaHnu yKa3biBaeTCst TeMa 00ILel 1 CrieljaIbHbIX YacTei
KypCOBOT'O TIPOEKTa, a TAK)Xe CChIKA Ha MCXO/Hble MaTepuasbl, JAHHbIE U3 KOTOPbIX MCIO/Ib3yHOTCS
TIPY BBITIOJIHEHWM KYPCOBOTO TpPOeKTa. B KauecTBe TaKMX MaTepuasoB MOTYT ObITb HCIT0/Ib30BAaHbBI
TeXHOJIOTUUeCKWe WHCTPYKLUH, pe3y/bTaTbl TMPOMBILIIEHHONM WM  OMNBITHO-TIPOMBIILJIEHHOW
9KCIITyaTaljii TEXHOJIOTHUeCKoro obopyjoBaHus, paboure uepTe)kXu U CXeMbl aBTOMATH3alud H T.J.
Takke MOryT OBITH TOKa3aHbl rpadMKH CTaTUUECKUX M [JUHAMUYECKMX XapaKTepPUCTHK Tpoliecca
BBIJJAHHBIX TipeniofiaBatesieM. O6beM paszena 1-2 cTp.

2. Pedepar. B pecdepaTte ykaswpiBaeTcs: cBefieHWss 00 0OBeMe TOSICHUTE/BHOM 3arMCKH,
KOJINYeCTBe WJUTFOCTPALVi, [J@eMOHCTPALlIMOHHBIX JIUCTOB, Tab/Mll, TIPUIOXKEHWN, HCTIOIb30BaHHBIX



VCTOYHUKOB; T[epeueHb K/H0UeBbIX CJIOB, KOTOPBIM [O/DKeH BK/IOYAThb OT 5 A0 15 cjioB wmu
CJIOBOCOYETAHUM W3 TEKCTa IMOSICHUTELHOUM 3alMCKH, KOTOPhble B HauOO/bIllell Mepe XapaKTepH3yloT
eé cozep>kaHMe U 00eCreurBalOT BO3MOXKHOCTh HMH(OPMAI[MOHHOTO TIOMCKA; TeKCT pedepara,
KOTODBIM [JOJDKEH COZlep>KaTh OOBeKT HMCC/aeoBaHUs WM pa3paboTKu; Liefb paboThbl; pe3ysbTaThl
paboThI; OCHOBHBIE TEXHUKO-3KCITyaTallAOHHbIE XapaKTepUCTUKWU; 00/acTh TMPUMeHEeHUs;
9KOHOMUYECKYH0 3P PeKTUBHOCTb WK 3HAUMMOCTh paboTel. O6beM pedepara 1-2 cTp.

Pedepat BXOIUT B COCTaB TIOSICHUTETHHOM 3alTMCKU U KPOME TOTO JIO/DKeH OBbITh TIpeZICTaB/IeH B
BU/Ie OT/IeJIbHOTO TeKCTOBOTrOo (aitia c umeHeM (aiina: «Pamunusg msa OTuecTBO.tXt».

3. Copepxanue. CopepxaHue BK/IOYaeT BBe/leHHWe, HaVMeHOBaHME BCeX pas/ie/oB,
TI0/Jjpa3/iesioB, MYyHKTOB (eC/IM OHM MMEIOT HavMeHOBaHMe), 3aK/0ueHre, CIMCOK HCHO/Ib30BaHHBIX
VICTOYHMKOB U HauMEeHOBaHWe NPUJIOKEHUM C YKa3aHMEM HOMEPOB CTPaHML], C KOTOPbIX HaUMHAIOTCS
3T 3/IeMEeHTHI MOSICHUTE/ILHOM 3armrcki. O6beM cofiepykaHust 0OBIYHO He TpeBbIaeT 1 CTp.

4. BBegenuve. BBeseHre [O/DKHO COZlepKaTh OLIEHKY COBPEMEHHOI'O COCTOSIHMSI pellaeMOM
3a/laud, a TaKKe aKTyaJbHOCTb M HOBU3HY TeMbl KypcoBoro rpoekrta. O6bwem BBefeHusi He Gosee 1
CTp.

5. Obiast yacts. OcHOBHas 33/iaua 0011[eil uacTy MpoBeCcTh 060CHOBaHHYIO Pa3pabOTKy CXeMbl
aBTOMAaTH3allud W ONTHMH3al[MM 3aJJaHHOTO TEXHOJIOTHYECKOTO arperara C y4eTOoM OCOOeHHOCTel
TeXHOJIOruueckoro rporecca. OOijasg yacTb JO/pKHa 00s3aTenbHO BK/IHOUaTh B CeOsl Crefyroliue
paszeJibl:

5.1. OnmcaHWe TeXHOJOTMYECKOTo0 Tipoiiecca. B 3ToM pasgene TOAPOOHO OIMMCHIBAETCS
VICTIO/Ib3yeMasi TeXHOJIOTUs TOMy4YeHUs TOTOBOrO TMPOAYKTa C YKa3aHWeM YHC/IeHHbIX 3HaueHWH
OCHOBHBIX KOHCTPYKLIOHHBIX, TeXHOJIOTMUECKUX M SKOHOMUYECKHX TrapaMeTpoB arperata. O0wem
pa3pena 4-6 cTp.

5.2. OcobGeHHOCTH U 3aJjaud aBTOMAaTHYeCKOro yIpaBjieHHWs BbIOpaHHBIM TeXHOJIOTHUECKUM
npotieccoM. B 3TOM pasgene ornpezenstOTC OCHOBHbIE MapaMeTpbl TEXHOJOTMYECKOro Ipoliecca,
ro/ijieXkale aBTOMaTUUeCKOMY peryJ/IMpOBaHHI0, M OINKCHIBAIOTCSI OCHOBHBbIE KOHTYpa yIpaB/eHUs.
[Tpou3BogUTCS COCTaBeHWe OCHOBHBIX CTPYKTYPHBIX CXeM aBTOMaTUUeCKOro yrpaBieHUs] WK CXeM
KOMILJIEKCOB TeXHUUYECKUX CPe/ICTB MUCMOJIb3yeMbIX /11 aBTOMAaTH3alluM U ONTUMU3aliy arperata. Bce
CTPYKTYPHbIe CXeMbl 3TOr0 pasfjiesia TPUBOAATCS B TEKCTe TMOSICHUTEIbHOM 3anmucku. Ecmm
TIpUBe/IeHHasi CXema SIB/ISIeTCSl Ba)KHOM [I/Isl TIOSICHEeHUsI paboThl CHUCTeMbl yMpaB/ieHUs] TIPU 3allldTe
KypCOBOTO TIPOEKTa, TO OHa MOKeT ObITh BbIHECEHA Ha JIeMOHCTPAI[MOHHBIN TUCT popmara Al. O6bvem
pa3pena 4-6 cTp.

5.3. ABTOMaTHYeCKUl KOHTPO/Ib W yIpaBjieHWe MapaMeTpaMu 3a/laHHOTO TeXHOJIOTHYeCcKOoro
nipoijecca. B 3ToM pasziesie CTy/leHT Ha OCHOBe OIMKCAHHUSI TeXHOJOrMUeCKOro rpoiecca U OCHOBHBIX
KOHTYPOB yTIpaB/ieHUsI pa3pabaThiBaeT U OMUCHIBaeT (PyHKI[MOHA/JbHYH) CXeMy aBToMmaru3aiuu. [1pu
OINMUCAHWM CXEeMbl aBTOMAaTH3al[iM 0CO00e BHUMAaHUE C/IeAyeT YIe/NUTb MeToJjaM W TeXHUYeCKUM
CpeZicTBaM KOHTDOJIsI TapaMeTpOB TPOoL{ecca UCToIb3yeMbIM B KypCOBOM rpoeKTe. [IpesnouTeHus rpu
BbIOOpE TEXHUUECKUX CPE/ICTB M METOJIOB KOHTDOJIS C/efyeT OT/aBaThb COBPEMEHHBIM METOJaM U
CpezcTBaM, KOTOpbIe JIMOO0 yyKe IIIMPOKO MCIIOJIb3YIOTCS B MAPOBOM MPAKTHKe aBTOMAaTU3alliy JaHHOTO
TeXHOJIOTMUeCKOro TlapaMeTpa WK SIBJISIFOTCS MepCIeKTUBHBIMU B UCTI0/Ib30BAHUU.

B KypcoBOM TpoekTe HeJOIyCTUMO MCII0/Ib30BaTh yCTapeBIMe W CHSATble C TPOU3BO/CTBA
TeXHUUeCKrWe CpeJiCTBa WIM WCIOJIb30BaHWEe KOTOPbIX B [JJaHHOM TeXHOJIOTMUeCKOM arperare
Hebe30MacHO C TOUKU 3PeHUst )KU3HU U 3/10POBbsi TEXHOIOTMYeCcKoro repcoHana. O6beM pa3zena 5-10
CTp.

PaspaboraHHasi ¢yHKLUMOHa/MbHas CXema aBTOMAaTH3aluu 00s3aTe/lbHO BBIHOCHTCS Ha
JeMOHCTPALIMOHHBIN JTUCT opmaTa Al B COOTBETCTBUH C JieMCTBYIOLMMU cTaHAapTamu. Kpome Toro,
JlaHHasi cxema /[Io/DKHa ObITb TIpoAyO/IMpOBaHa: BbIHeCEHA B TIPUJIOKEeHWE U TIpeZCcTaBleHa B
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3/IEKTPOHHOM BHjle. B mpuio)keHny AomnyckKaeTcsi pa3bvieHre BCel CXeMbl Ha HECKOIBKO OT/Ie/TbHBIX
muctoB popmarta A4 nmm A3.
O6beM o06111eli yacTy KypcoBoro rpoekTa 10 - 25 cTp.

6. CnenuanbHasi 4acTb. B crmeluaspHOM uYacTH KypCOBOTO TIpOeKTa paspabarbiBaeTcss U
uccnenyercs pabora 3a/jJaHHOrO TeMOM O/IHOTO KOHTypa aBTOMaThyeckoro yrpaBieHus. CTpyKTypa
CIIeIMabHON YacTH KypCOBOTO TIPOEKTA BKJTFOUAeT B ce0si ciefyroiiye obsi3aTe/ibHbIe Pa3zesibl.

6.1. O0630p CyIIeCTBYIOIIMX CXeM aBTOMAaTHYeCKOrO YIIPaB/IeHHs 3aZiaHHBIM I1apaMeTpoOM
TeXHOJIOTMUeCcKOoro rnpotiecca. B sTom paszesne, ucnosb3ys auTepaTypHble UCTOUHMKHU [1-20], cTyeHT
CaMOCTOSITe/TFHO TTPUHUMAET pellieHre 0 BbiOOpe Haubosiee 3 PeKTUBHOrO MeTo/la aBTOMaTUYeCKOTO
yIIpaB/ieHUsl 3a/|JaHHbIM TEXHOJIOTUYECKUM [1apaMeTpOM.

Br160p TOrO MM MHOTO MeToJa AOJDKEeH ObITh TIOATBEPXK/eH peasbHbIMU pe3y/bTaTaMU ero
paboTOCIIOCOOHOCTY WM  OMBITOM BHEJPEHUs] Ha TPOMBILLIJIEHHBIX TIPeANpUSTUsAX. Takke
JIOTTyCKaeTCsl TeopeTHueckoe 00OCHOBaHME HCIIO/Ib30BAHUSI MeTO/a C TIpHBe/leHHeM HeoOXOJMMBIX
MaTeMaThueCKux pacuetoB. O6beM pazzesna 3-7 CTp.

6.2. Pa3paboTKa CTPYKTYPHOW CXeMbl KOHTypa aBTOMAaTHUeCKOW ONTUMHU3AL[UU yTpaByieHus. B
3TOM pasfiesie CTYZeHT pa3pabaThiBaeT U OMUCHLIBAET CTPYKTYPHYIO CXeMy KOHTYpa aBTOMAaTH4eCKOH
ONMTUMU3ALUM  YTIPaBJI€HWsS C YYeTOM BbIODAHHOTO MeTOZia YIIpaBJAeHUs] U 0COOEHHOCTe
TeXHOJIOTUYeCKOT0 TIpoLiecca.

CTpyKTypHasi CxeMa KOHTypa pa3pabaTbIBaeTCsi W OMUCHIBAETCS B TEPMHUHAX U TIOHSTHSIX
NPUHSATBIX B TEOPUM aBTOMATUYECKOTO ympaByieHWs. [Isi KaKAOro 37eMeHTa CTPYKTYDPHOM CXeMBI
TIPUBOJWTCS TiepesiaTouyHast (QyHKUUS Wid fApyras (QyHKLUUOHa/IbHAs CBsi3b, TO3BOJISIOIAsl CBSI3aThb
BXO/I W BBIXOJ, 3BeHa. THMOBbIe CTPYKTYpHbIE CXeMbl [JIsi Pa3IMYHbIX KOHTYDOB VIIPaB/I€HUS
TeXHOJIOTUUeCKUMU TIPOLIeCCaMH 1 MX OTIMCaHWe TPUBe/eHbI B UICTOYHMKaX [1-20].

Pa3paboTaHHast CTPyKTypHasi CXxeMa TIPUBOAUTCS B TEKCTe MOSICHUTeTbHOW 3alicKu. B ciyuae
HeoOXOAMMOCTH CTPYKTYpHasi CXeMa MOJKeT ObITh BbIHECEHA Ha JJeMOHCTPAIMOHHBIN JTUCT (opMaTa
A1 c cobmogenrem TpeboBaHMi K 0opMIeHHIO rpadrueckoro Mateprana. O6bem paszena 3-5 cTp.

6.3. MaTemaruueckasi MoJie/lb KOHTypa yIpaB/ieHHs. B 3TOM pasfesie CTyJeHT Ha OCHOBe
9KCIIepUMEHTA/TbHBIX [IAHHBIX W JIUTepaTypHOro o063opa pa3pabaThiBaeT MaTeMaTHUYeCKylH MOJelb
CUHTE3MPOBAaHHOTO KOHTypa aBTOMAaTHYeCKOT0 YIIpaB/IeHus..

MartemaTuueckasi MOZie/ib BK/TIOUaeT B cebsi momyueHHe KO3((GULIMEHTOB JIMHUU Perpeccuu
CTaTUYECKOM  XapaKTePUCTHKK  (alnmpoOKCHMArMi0  CTaTHUeCKOW  XapaKTepUCTHUKU 10
SKCIIepUMEHTA/IbHBIM ~ [JaHHBIM), HAXOXKIEHWe [UHAMUYeCKUX CBOWCTB O0O0BEKTa yIpaB/ieHUs
(TIOCTOSIHHBIX BpEMEHW W 3ara3fiblBaHus), pellleHWe ypaBHEHWM COCTOsiHMSI 00beKTa (ypaBHEHHe
TEIJIONPOBO/IHOCTH, TIOTOKA, MAaCCOTeIIooOMeHa U T.71).

Kpome Toro, B 3TOM pasfiesie TPUBO/SATCS yPaBHEHUs [jisi UMCIEHHOTO pacueTa BBIXOZHBIX
CUTHAJ/IOB TUHAMUYECKHUX 3BEHbEB, BXOZSIIUX B CTPYKTYPHYHO CXeMy (MHTErpaTOpbl, PETy/SITOPHI U
T.J].) ¥ Q/ITOPUTM pacyeTa BCeX BEIMYMH CTPYKTYPHON CXEeMBbI.

AJITOpUTM pacueTa TIpeJCTaB/sieTCsi B BUje OJIOK — CXeMbl alropuTMa C YYeTOM BCeX
TpeOOBaHUI TIpeabsBIsieMbIX K odopmieHHto 070K — cxeMm. Ilo pa3paboTaHHOMY aarOPUTMY
paspabaTbIBaeTCsl IMporpaMMa Jjisi pacueta TepexO/HbIX IPOLIECCOB B CHCTeMe aBTOMAaTUYeCKOH
ONTUMU3AIUK yTipaB/ieHusi. TeKCT mporpaMmbl (WM TIPOrPaMMHOTO MO/YJIsI) pacueTa BHIHOCUTCS B
TIPUJIOKEHHE.

[lnist mpoBepKU paboTOCIIOCOOHOCTH MPOTrpaMMbI pacyeTa MPOU3BOJUTCS PYUHOH pacuet Jyisi 7-
10 urepamii. O6bem pa3zena 9-12 ctp.

6.4. ViccnepoBanue nepexo/HbIX MPOLIECCOB B KOHTYpe aBTOMAaTU4eCKoro yrnpasjeHus. B sTom
pasziesie C MIOMOLBKO YMC/IEHHOIO SKCIIepUMeHTa MCC/e/lyeTcsl BJMsHMe NapaMeTpoB AWHaMHU4eCKOU
HaCTPOMKM CHUCTeMbl AaBTOMATMYeCKOW OINTMMHU3aliy yIIpaB/eHUusl Ha T[I0Kas3aTe/lud KauyeCTBO
nepexofiHbIX TmporieccoB. [Io pesysnbTatam HcCCAe0OBaHWM CTPOATCS 3aBUCMMOCTH IIOKasaTeslei
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KauecTBa MpoLjecca yrnpas/ieHus OT JUHaMAYeCKHUX HaCTPOeK CUCTeMBI U OIpe/le/IsIFOTCS. ONTUMalbHble
rapaMeTpbl HACTPOMKHU. Pe3ynbTaThl UCC/Ief0BaHMI BEIHOCSATCS Ha JeMOHCTPaLMOHHBIM JUCT (hopMara
Al. O6wem pa3gena 15 — 18 crp. Ecim pe3ynbraThl UCCIe0BaHUsl COAep>KaT 00JIbIlIoe KOTMUeCTBO
TIPOMEKYTOUHBIX pPacyeTHbIX rpavKoB MepexoAHbIX TIPOLIeCCOB U 001 00beM pa3/iesia TpeBbIllaeT
PEeKOMeH/J0BaHHBIM, TO [JOIyCKaeTCsl BbIHECEHHe TIPOMEKYTOUHBIX pe3y/bTaTOB pacueTa B OT[e/bHOe
TIPUIOKEHHeE.

6.5. PaspaboTka 3/ieKTpUUYecKod CxeMbl KOHTypa yripaBjieHus. B 3Tom pasgene psst
BBIOpPAHHOTO KOHTYpA yripaBieHus TpebyeTcst pa3paboTaTh 3/1eKTPUUECKYIO NTPUHLUITHAIBHYIO CXeMy
Yl BbIHECTH €6 Ha JIeMOHCTpaLMOoHHbIM JUCT popmata Al. Kpome TOro, 31eKTpUYecKyr0 CXxemy Takxe
c/ieflyeT TIOMeCTUTh B TIPH/IO)KeHHe. B MpuiokeHNH A0MycKaeTcst pa30UTh 3/1eKTPUYEeCKYI0 CXeMy Ha
HECKOJIbKO JUcTOB (opmata A4 wmu AS5. B mnoscHWTeNbHOM 3amMcKe YKas3aTb OCHOBHBIE
XapaKTePUCTUKU UCTIO/b3yeMbIX TeEXHUUEeCKHX cpencTB. O6bem paszena 2-3 CTp.

OO0t 06beM crieljpanbHOM yactu 31-45 cTp.

7. 3akmoueHue. B 3akmroueHUM ciielyeT TPUBECTH pe3y/bTaThl pacueTa U CAenaTb OOLuid
BBIBO/] O paboTe CHCTeMbl aBTOMAaTHUeCKOTO YTIPAB/IeHHs B I1€/I0M U 1{e/Iec000pasHOCTH eé BHeJpeHuUs
Ha [IJaHHOM TeXHOJIOTMUeCcKoM arperate. KpaTKUM pacueToMm oOrnpefieIMTb 3KOHOMUYECKYIO
3¢ dekTuBHOCTb pabOTHI JaHHOU crcTeMbl. OOBeM 3aKkmoueHust 2-4 CTp.

8. CriMCOK UCITI0/1b30BaHHBIX NCTOYHUKOB.

9. INpunoxeHusi. B npunoxeHue ciefyeT BbIHECTU CXeMy aBTOMAaTH3alliM U ONTHMU3aLiUH,
nporpaMMmy (MOJy/b) pacyeTa IepexoJHbIX MPOLIeCCOB, 3/IEKTPUUYECKYIO MPUHLIUITUAIBHYI) CXeMy
KOHTypa. [Ipu HeobXoauMoCTH B ciiyuae OombIIoro obbeMa pasziesioB B TPUTIO)KEHHE MOTYT ObITh
BbIHeCEHbl MaTeMaTuueckass MoOj/ile/lb M pacueThl T0 Hel, a TakXe pacueT  3SKOHOMHUECKOU
3¢ dekTUBHOCTH pabOTHI MTPeAJI0KEHHOT0 KOHTYPa aBTOMaTHUeCKOT0 yTIpaB/eHusI.

O61mii 06beM MOsSICHUTeTbHOM 3ancku (6e3 yueTa rpusioykeHuit) coctasisieT 30-40 cTp.

3. COCTAB KYPCOBOI'O ITPOEKTA
KypcoBoii IpOeKT J0/DKeH COfeprKaTh:

1) ITosicHUTeNbHYIO 3aInCKY .

2) JleMOHCTpaIMOHHBIN Tpaduueckuii MaTepuas, KOTOPBIA JO/DKEH OBbITh BBIMOJIHEHWUA Ha
miuctax ¢opmata Al B COOTBeTCTBUM C TpebOBaHUSMHU CYIIeCTBYIOLIMX cTaHAapToB. K 3amure
KypCOBOTO TIpOeKTa 00s13aTesTbHO Mpe/iCTaBIeHe CIeAYIOIUX 1eMOHCTPALMOHHBIX JIMCTOB:

* (YHKLIMOHA/IbHOM CXeMbl aBTOMaTHU3aLuy;

* rpa¢vKOB pacueTHbIX IepexOHbIX MPOLIeCCOB MPU ONTHMMAa/JbHOW HACTPOHKe CHUCTeMbI
aBTOMaTUYeCKOr0 YIIpaB/IeHUs;

* IPUHLMIHAIBHON 3/IeKTPUYECKOU CXeMbl KOHTYpa aBTOMaTH4eCKOrO yIpaBJIeHus!.

[oroHUTeIbHO MOTYT OBITh Mpe/iCTaB/IeHbl CIeAyIole 1eMOHCTPALIMOHHbIe JTUCTHI:

* CTPYKTypHasi cCXeMmMa KOMIUIeKCa TeXHWYeCKMX CpeJCTB CHUCTeMbl  yIpaB/ieHus
TeXHOJIOTUUeCKUM arperaToMm.

* CTPYKTYpPHasi CXemMa KOHTypa yTpaB/ieHUs] TEXHOJIOTMYeCKUM [1apaMeTpOM IpoLiecca.

* MaTeMaTHy4ecKasi MOZieJib TEXHOJIOTMUeCKOro mpoLecca.

* OJIOK — CXema ajaropuTMa pacyeTa IEpexOJHOro Iporjecca B CHCTeMe aBTOMAaTUYeCKOTo
yrpaBJieHUsl.

3) DJIeKTPOHHBIM HOCUTeNb (AWCK, AWCKeTa), Ha KOTOPOM JOJDKHBI OBITH COOpaHHBI BCe
MaTepuasnbl KypCcoBOrO MpoeKTa: pedepar, MOSCHUTeNbHAs 3arvcKa, JeMOHCTpPAlMOHHbIE YepTeXxH,
mporpamMMa pacyeTa TepexofHbIX mporeccoB. [IMCK AomkeH ObITh mogmucad. Takke /I0MyCKaeTcs
3arpys3ka Bcex (¢aiijioB rpoeKkTa Ha 00pa3oBaTe/ibHbIN TOpTasl.

4. TIOPAJOK 11 CPOKMU BBIITOJIHEHVA N 3ALLIATEI KYPCOBOI'O [TPOEKTA
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BrInosiHeHWe KypcoBOro npoeKTa MpOM3BOAMUTCS B TPU 3Tara.

Jrar 1. [TosyueHre TeMbl KypCOBOIO IPOEKTa.

Ha sToM »3Tame CTyJeHT C yueTOM HMeL[UXCs MaTepuasoB (COOpaHHBIX B TeueHUH
MPOU3BO/ICTBEHHOM TIPAKTHMKE) CaMOCTOSITe/IbHO OfpeJiesisieTcsi C TeMOW KypCOBOrO MpOeKTa u
corJyiacyeT ero c riperosiaBatesieM. CrieflyeT yUuTbIBaTh, UTO BbIOpaHHasi TeMa B JlajbHeNIIIeM MOKeT
OBITH MCIIO/TB30BaHa /17151 6ostee rTyOOKOM IPOPAOOTKY M B AUTVIOMHOM TpoekTe. CIHCOK BO3MOYKHBIX
TeM KYpPCOBOI'O IMpOEeKTa /ISl Pa3/IWuHbIX Iepefie/ioB MeTa/ulypruyeckoro NpoU3BO/CTBA MPHBEJEH B
C/leflyrolieM pasjesie MeToMYeCcKoro yKa3aHusl.

Jrtar 2. BeinosiHeHue KypcoBOro poeKTa.

BeIinosiHeHre KypCOBOrO IPOeKTa NPOM3BOAUTCSA CTYAEHTOM II0 pasjesaM, OIpe/e/IeHHBbIX
nperioiaBaTesieM. OOBIYHO pa3ziesibl BHITTOTHEHHUsT KYPCOBOTO ITPOEKTa OTIpe/iesIsiFOTCs (M COBIAAroT) C
paszesnamu o01Leil 1 crierjanbHON YacTy.

Ha KoHCynbTalMsix 1Mo KypCOBOMY IPOEKTHPOBAaHHUIO CTyJeHT B (pOopMe KpaTKOro JoK/aja
Tipe/iCTaB/sieT pe3y/bTaThl PA0OTHI MO TEKYI[eMy pa3ziesly U UCTIpaBJIsieT AOMyIleHHbIe OLIMOKU.

st cTyneHTOB AHEBHOM (hopMbl 00yueHHs Ha BbINO/THeHHe W 0(OpM/IeHre BCero KypCOBOTO
1poeKTa OTBOJUTCS 12 Heflenb, MOC/e Uero NMpOeKT CAaeTcsl Ha MPOBEpPKY MperofiaBaTesnto, KOTOPbIv
ToCJie TIPOBEPKM Ha3HayaeT CPOK 3amuThl (00bUHO B TeueHWH 3-5 zAHel mocrie 3toro). KypcoBoit
TIPOEKT /10/DKeH ObITh 3allMIIleH /10 Hauasa CecCHU.

st cTyieHTOB 3a0uHOM (opMbl 00yUYeHUs1 Ha BBITIOJIHEHWE U 0(OpPMJIeHHe BCero KypCOBOTO
rpoekta OoTBOAUTCS 16 Hepenb. KypcoBoi MpoeKT caeTcsi Ha MPOBEPKY MperofiaBaTe/to B MepPBbIX
yncnax ceccuu. Ilocne nposepku (uepe3 1-2 AHs) Ha3HayaeTCs CPOK 3allUThI KYPCOBOIO IPOEKTA.
KypcoBoii mpoeKT Aio/keH OBITh 3allMIlleH 10 OKOHUaHUS CeCCHU.

Jrar 3. 3auuTa KypcoBoro rpoekxTa.

3amuTa KypcoBOro mpoeKTa MpoUCXoAuT MyOsuuHo. B Teuennu 10-12 MHH CTy/IeHT [O/DKeH
Ha3BaTh TeMY TPOeKTa, KPaTKO U3/I0KUTh 1ieJib PabO0ThI, €€ aKTya/lbHOCTb, MOPSJOK BBITIOJIHEHUS U eé
pe3ynbTaThl. B ciiydyae HEOOXOAMMOCTH CTy[|eHT [O/DKeH OBITh TOTOB TPOJeMOHCTPHPOBATh paboTy
CUCTEeMbI Ha MOZe/I1 UM X0/ BBITIOJIHEHHsI pacyeTa 10 Iporpamme.

CpOKH BBITIO/IHEHHUSI ITAIOB MPOEKTa il CTY/IeHTOB Pa3IM4HbIX (OpM 0OyueHUs yKa3aHbI B
Tabs.1.

Tabsura 1

CpOKH BBITIOJTHEHUSI 3TAIOB MTPOEKTa /IS CTYAE€HTOB Pa3NuyHbIX (hopMm oOyueHust
Orar BbinosiHeHus  27.03.04

ouHOe 00yueHue 27.03.04

3a0uHOe o0yueHHe

1. [TosryueHue TeMbl KypCOBOTO NpoekTa  (peBpasib, 8 ceMecTp sIHBaphb, 5 Kypc

2. BeinonHeHue 1 oopmiieHHEe KypCOBOTO IPOEKTa ¢eBpasib — MaW, 8 cemecTp
sIHBapb-aripesib, 5 Kypc
3. 3alMra KypCcoBOro rpoekra Mai, 8 cemecTp sIHBaphb, 11 cemecTp aripesib, 5 Kypc

5. CIIMCOK PEKOMEHIYEMBIX TEM KYPCOBOI'O IIPOEKTA

ArnomepanioHHOe TIPOU3BO/CTBO

1. ABTOMaTH3aLMs TEXHOJIOTMYEeCKOr0 IpoLiecca B [0 OTOBUTE/IbHOM OT/e/IeHUH.

Cnerj.uacte. OnTUMH3aIUsl YIIpaBeHUs] TIPOIlecCcOM JpoOjeHUs MaTepuanoB C  IiefIbio
JOCTV)KEHHUs] MaKCMMaJIbHO BO3MO)KHOW MPOW3BOUTE/IbHOCTH.

2. ABTomaTu3alMs TeXHOJIOTMYEeCKOro IpoLjecca CrekaHus arjaoMmepara B ycaoBusax OAO
«MMK».
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Crner.uacte. ABTOMaTH3alUs [poLecca peryaupoBaHUs  CKOPOCTU  aryIojeHTbl [0
3aKOHUEHHOCTH IpolLiecca CrieKaHusl.

Crnewuacte. OnTuMmusalss yrpaB/eHUs IIPOLIECCOM  YBJI&KHEHUs IIUXThI C  Lie/Ibi0
obecrieyeHus MaKCMMa/IbHOM MPOU3BOAUTEILHOCTH arjioMallivH.

Crierr.uacte. OnTUMU3aLUsA yrpas/eHus MPOLeCcCOM [J03UpOBaHUs TOIUIMBA B IIUXTY C Lie/IbIO
obecrieyeHrs MaKCUMaJIbHOW CKOPOCTH CIieKaHUsl aryIOLINXThI.

Crnerj.uacts. OniTUMHU3aLMs Mporjecca [00aBKH yriaepofa B arjoOIIUXTY C Lebl0 JOCTKEeHUs
MaKCHMaabHO BO3MOXXHOM MPOYHOCTH aryIoMIUXThl.

Kokcoxumuueckoe Ipou3BO/CTBO

3. ABTOMaru3alusi TeIOBOrO U TeXHOJOTMUYeCcKOro peXkKrMMa KOKCOBOW Oarapeu B yCJIOBUSIX
OAO «MMK».

Crierr.yacts. Pa3paboTaTh aBTOMAaTH3MPOBAaHHYIO CUCTEMY KOHTDOJISI M yTIPaB/IeHUs TeT/IOBbIM
pPeXXMOM Kamep KOKCOBOU Oartapen.

4. ABTOMAaTH3alUsi TEXHOJIOTHUECKOT0 peXkuma paboTbl OeH30/bHOTO OT/eneHusi KOKCO-
xuMHU4ueckoro rnpoussogcrea OAO « MMK».

Crerr.yacts. OniTUMU3aLMS MPOL{ecca BbljlesieHus1 6eH30/1a C Lie/bi0 JOCTHXKeHUsI MaKCUMalbHO
BO3MOYKHOTO BbIX0O/la OeH30/1a.

5. ABTOMaTHM3aLUs TeXHOJIOIMYeCKOro IpoLecca yryernoroTOBUTe/IbHOTO OTJe/leHUs] KOKCO-
XMMHUUYeCKOro npoussojcrea B yaioBusix OAO «MMK».

Crer.yacte. OnTuMu3alus Tipoliecca ApoOsieHusi KaMeHHOTO YIJisi C Liesiblo obecrieueHust
MaKCHMaJTbHO BO3MOJKHOM TTPOU3BOJUTEILHOCTH APOOUIHHON yCTaHOBKH.

[JomeHHOe IPOM3BO/CTBO

6. ABTOMaTH3alMs TEIJIOBOTO M TeXHOJIOTMUeCKOro pexxuma gomeHHOW meun Nel0 OAO
«MMK».

Crier.yacTb. ABTOMaTUUECKUW KOHTPOJ/Ib U YIIPABJ/IeHMe IIUXTONOAauel U 3arpy3KOM LIUXThI C
WCTI0/Tb30BaHUEM CHUCTeMbl 0@CKOHYCHOM 3arpy3KHu.

Crierr.uacte. OnTUMUM3aLIUA MpoLiecca Mojayu MPUPOJHOro rasa B JIOMEHHYIO Ieub C Lie/Ibi0
YMeHbIIIeHUsI pacxo/a KokKca.

Crner.uacte. OnTvMM3salds COOTHOLLIEHUS pPacXOfOB IPUPOLHOTO rasa M TeXHUYeCKoro
KHC/IOpO/ia C Lieibio 0becrieueHusi MaKCUMalbHO BO3MOYKHOU TIPOU3BOIUTETBHOCTH JOMEHHOM Teun.

7. ABTOMaTHM3aLys TEIUIOBOTO peXkuMa BO3/lyXOHarpeBaresisi JOMeHHOM neud B ycyioBusx OAO
«MMK».

Crnerj.uacte. OnTIMH3alysl TETVIOBOTO PeXXMMa BO3[yXOHarpeBartessi C Lieblo obecrieueHus
MaKCHMa/abHO BO3MOXKHOM aKKyMYJISILIMU TeIl/la 3a epyuo/i Harpesa.

Crnierr.uacte. OnTUMU3aLIds yIIpaB/IeHUs MPOLIECCOM CKUTaHUs TOIUIMBA B IEepUOJ Harpesa C
L[e/IbI0 IOCTUKEHUS] MaKCMMaIbHO BO3MOXKHOM CKOPOCTH HarpeBa KyroJa /10 3aJaHHOM TeMIlepaTyphbl.

KucnopoHo-KOHBepTepHOe IIPOU3BOACTBO CTaIl

8. ABTOMaTHM3alLMsl TEIUIOBOI'O U TeXHOJIOTMYeCKOrO peXUMa BBIIaBKA CTald B YCJIOBUSX
KKII OAO «MMK».

Criell.yacTb. YTipaB/ieHHe TIpoljeccoM, obecrieurBarolliee TpeiOTBpallleHHe W HeJomyleHne
BBIOPOCOB pacIiaBa U IjIaka U3 KOHBepTepa.

Crerj.uactb. [IporHo3supoBaHue TeKyllero Co/iep>kaHusi yriepoja B Ipoliecce KOHBepTepPHOM
IIJIABKU ( 10 aHa/IM3y OTXOZSAIINX KOHBEPTePHBIX ra3oB).

Crerr.yacte. Pa3paboTaTh cucTeMy HeTNpepbIBHOI'O PAacyeTHOrO OTpe/ie/ieHUs] TeMIlepaTyphbl
CTa/I B NIPOLjeCCe KOHBePTEPHOM IJIaBKHU.

[Tpou3BOACTBO CTa/Iv B 3/1EKTPOLYTOBbIX Ieyax

9. ABTOMAaTHU3aLIMA TEXHOIOTMYECKOro rporecca BoiriaBku ctany B [ICII nmepemeHHOro Toka B
ycaoBusgx OAO «MMK».

Cnen.yacte. OrnruMusanus  3Hepretuyeckoro pexuma [JICII ¢ yenpr0  JOCTWXKeHUS
MaKCHMa/bHOM MTPOM3BOJUTE/bHOCTH NTeYH.

Crierj.yacte. OnTUMM3aLMsl 3HEPreTUYeCKOro pekuma 3JIeKTPOAYTOBOW IUIaBKM C LIeJIbHO
JOCTV)KeHUs] MUHUMAJIbHOTO YZe/IbHOTO pacxo/a 3/1eKTPUUeCKON SHepruu.
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Cnen.yacte. OnrtuMusarus sHepretudyeckoro pexxkuma [ICII-180 ¢ uenpr0 JOCTHKeHUS
MUHUMa/bHOM ce0ecTOMMOCTH BhITI/IAB/ISIEMOM CTasIH.

Crielr.uacte. ABTOMaTUueCKoe yrpasijeHue TeruioBbiM pexxuMmoM [ICII-180 ¢ ucnonb3oBaHuem
vH(pOpMaLi 0 KOCBEHHOM MeTo/le pacueTa TeKyllel TeMIepaTypbl )KUJKON CTasIu.

[loBO/IKA CTa/iu B yCTAaHOBKAaX BHETIEUHOW 00paboTKH

10. ABTOMmaTH3aLMs TeIVIOBOIO M TeXHOJIOTUUeCKOro pe)XWMa B arperare [0BOJAKW CTajv
(AC) B ycnoBusix KKL OAO «MMK».

Crier.yacte. ABTOMAaTH3alUsi TIpoljecca [O03MPOBaHMSI M TIOAAUM  [JIAKOOOpa3yroluX,
JIETUPYIOLMX U PACKUCIAIOIIAX MaTeprasloB.

11. ABTOMaTH3aLMsl TEXHOJIOTMUECKOT0 Pe)XrMa [JOBOJKHU CTanu B arperare rneub-KoBil (ATTK)
B ycioBusx KK OAO «MMK».

Crierr.yacte. ABTOMaTHM3MpPOBaHHOE YIIpaB/ieHHWe TeIIOBbIM peXHUMOM HarpeBa MeTtajia C
VICTI0/Ib30BaHMEM CUCTEMBI HEelIPepbIBHOIO TEeKYILero KOHTPOJISl TeMIepaTyphl MeTaslla.

Crerr.yacts. ONTUMH3aLMST SHEPTeTUUECKOT0 PeXXUMa JIOBOJIKU CTald C Lie/bio obecrieueHust
MakCHMMasbHOU npor3BoguTensHocTh ATTK.

12. ABTOMaTtM3aLusl TeXHOJOTMYeCKOr0 pexuma IIpolecca BaKyyMHPOBaHUS CTald B
YCTaHOBKe ITOPLIMOHHOI'O BAKYYMHUPOBaHUSI.

Crierr.yacte. ABTOMaTHMYeCKOe yIipaBJjieHHe IPOLIeCCOM BaKyyMMPOBaHUS C UCIIO/Ib30BaHUEM
MH(pOpMaLMK O TeKyllleM CoJiep>KaHHuH ra30B B MeTasljle.

13. ABTOMaTM3aLusl TeXHOJOTMYeCKOro pexuma Ipolecca BaKyyMHPOBaHUS CTald B
ycTaHoBKe LUPKYJsaoHHoro tuna B OCIIL OAO «MMK».

Crer.yacte. OnTUMM3aLMs yNpaBieHWs pacxoZoM TPaHCIIOPTUPYHOLero rasa (aproHa) c
L|e/IbI0 TOCTWKEHUSI MaKCMMalbHOM TIPOM3BOUTE/IbHOCTH YCTAHOBKH.

Crierr.yactb. Pa3paboTaTb aBTOMaTU3MPOBAaHHYHO CUCTEMY OTIpejie/ieHUs OKOHUaHUs TpoLjecca
BaKyyMHMPOBaHUsSl IIPU [JOCTW)KEHWM 3a/laHHOrO COZlep)KaHusl yryepoja B MeTa/ule (IO aHa/IU3y
OTXO/SIIIUX Ta30B).

PasznuBka cramv Ha MHJI3

14. ABTOMaTM3aLMsl TEXHOJOTMUECKOTO TpOoLiecca pa3/iMBKU CTa/d Ha C/siOOBbIe 3arOTOBKU B
ycnoBusax KKII OAO «MMK».

Crerj.uactb. ABTOMaTH4eCKOe pery/MpoBaHre YPOBHeW MeTasjia B IPOMeXYTOUHOM KOBILIE U
KpUCTa/l/Iu3aTope.

Crierr.yactb. ABTOMaTHM3UpOBaHHAs CUCTEMA yIpaB/leHNUs] CKOPOCTBIO Pa3/IMBKU B 3aBUCUMOCTU
OT TeMIlepaTypbl CTalM B T[POMEXYTOYHOM KOBIIe M MapKu pasavBaeMod (Hampumep,
TpaHC(OPMaTOPHOM) CTasIH.

15. ABTOMaTHM3aLMsl TEXHOJIOTMYECKOr0 MpOoLiecca pas3/MBKUA CTalu Ha COPTOBbIE 3aTOTOBKU B
ycnosusx OCIIL OAO «MMK».

Cner.yacte. ABTOMaTH3aLMs IMpoLecca oxJaxeHus Metasna B 3BO ¢ wenblo JOCTHKeHUS
PaBHOMEPHOI'0 OXJIaKeHHsI 3aTOTOBKU.

[IpokaTHOe poM3BOACTBO

16. ABTOMaTH3alLUsl TEIJIOBOTO Pe)XKWMa MeToAuuUecKux meueid B ycioBusix craHa 2500 OAO
«MMK».

Crierr.yacte. OnTUMM3aLIMS YIIPaBIEHUS IIPOLECCOM C)KUTaHUS TOIUIMBA C LieJIbI0 JOCTHKeHUs
MaKCHMa/bHO BO3MOXXHOM CKOPOCTH HarpeBa MeTasljla.

Crierr.yactb. Pa3paboTaTh aBTOMAaTHUeCKyHO CUCTeMY OMpeZiesieHHsl TeKyl1l[ero TeMIiepaTypHOro
COCTOSIHMSI HarpeBaeMoro MeTajiyia Ha BbIXO/e U3 1eUH C Iie/Ibl0 CTabuIn3ay TeMIiepaTypbl packata
C/15100BBIX 3aTOTOBOK.

17. ABTOMaTu3alnus TEIUIOBOIO peXWMa Ipu HarpeBe MeTa/uia B redax craHa 2000 OAO
«MMK».

Crerj.yacte. OnTUMM3aLMs ynpaB/eHusl NIPOLeCCOM CKWTaHWs TOIUIMBA B 30Hax HarpeBa C
L[e/IbF0 MUHUMM3aL{My 3aTpaT TOIUIMBA Ha Harpes.

Crnerj.uactb. ABTOMaTHuUeCKass CHCTeMa TPOTHO3MPOBAaHUS M KOPpEKIMH OOIero BpeMeH!
HarpeBa Kak/l01 1o/jaBaeMoii 3arOTOBKH.
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18. ABTOMaTHM3aLusl TeIJIOBOIO peXHWMa MeTOAMUYeCKHWX Ileyed coprtoBoro craHa OAO
«MMK>» (110 BbIOOPY).

Crer.yacte. ABTOMaTHYeCKasl CUCTeMa KOPPEKLMM TeIlJIOBOIO peXWMa IeuM NPy U3MEeHeHUN
TeKyllleld TPOX3BOJUTE/ILHOCTU CTaHa.

19. ABTOMaTH3aLMs TEIJIOBOIO peXkMMa CBETJIOTO OT)KUra MeTaslla B Ieyax KOJIIaKOBOro THIa
sicroripokatHoro 1exa JIITH-5 OAO «MMK».

Crierj.yacTe. ABTOMaTA4eCKasl CUCTeMa peryJiMpoBaHUs TeMIlepaTypbl OT)KAraeMOro MeTasuia C
y4eToM [JMHaMUKH KOJIIaKOBOM U CTeHJJ0BOM TepMomnap.

20. ABTOoMaTM3alUs TEIUIOBOTO peXMMa B 30Hax HarpeBa OamrenHHoi meun ATHI] mexa
nokpeITUi OAO «MMK».

Crnerj.uactb. ABTOMAaTHM3UPOBaHHAs CHCTeMa BK/IIOUEHHSI TOPENOK C IiefbI0 CTabun3aiyu
TeMriepaTyphl MOJIOCHl Ha BBIXOZle M3 yuacTKa HarpeBa U o0ecrieyeHHsi COXPaHHOCTH paZiMal{iOHHBIX
TpyO.

ConyTcTByOLME IPOM3BO/CTBA

21. ABTOMaTH3aLMs TEMJIOBOro pexxuma naporeHeparopa (kotaa) TOL OAO «MMK».

Crierr.yacte. ABTOMaTU3MPOBaHHAsl CUCTeMa KOppPeKLMH TeIUIOBOI'O peKMMa IaporeHeparopa
TIpY U3MEHEeHUH KOJIMYeCTBa BbIpabaThIBaeMOo 37IeKTPOSHEPI UK.

22. ABTomarusalysi TeIUIOBOI'O peXWMa paclbUIMTeIbHOr0 CylIWia JJisi NPUTOTOB/IEHUS
IPaHy/IMPOBAHHBIX IIJTAKOOOPA3YIOIIUX CMeCei.

Crierr.yacte. ABTOMaTHU3aLMsl TeMIIepaTypHOI'O peKMMa M yIlpaBjieHue IPOLeCCOM CKUTaHUs
TOI/IMBA [IJIs ITOJIyYeHUs] 3aJaHHOIO KaueCTBa CMeCH.

23. ABTOMaTHM3aLMsl TEIUIOBOTO peXkuma reuel /il CyLIKU U OT)KWra U3Ze/ui OTHEYTIOPHOTO
nipoussBozctBa OAO «MMK».

Crierf.yacTb. ABTOMAaTH3allysl TEIUVIOBOIO peXXHWMa Tieueil C 1ie/ibl0 JJOCTH)KeHUsi Tpebyemoro
KaueCcTBa OrHEeYIIOPHBIX U3/e/NH.
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