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1 Ilesin ocBOEHUA M CLUII/IMHBI

LensmMu  oCBOeHMS] JUCLMIUVIMHBI — «OnTUMM3alUsi  yIpaB/ieHUsI  TeXHOJIOruueCKUMU
TripolieccaMy MeTaJITypruueckoro Mpou3BO/ICTBa» SIBJISTFOTCSI:

pa3sBUTHE HABBIKOB yuYaCTHsl B COCTaBJI€HUW aHAJIUTUYeCKUX 0030POB W HAy4HO-
TEXHUYECKUX OTUETOB I10 pe3y/bTaTaM BBIIOJIHEHHOW pabOThl, B TOJTOTOBKE
MyOJTMKaIWiA 110 pe3y/ibTaTaM MCCIeJ0BaHUM W pa3paboTOK B 00/71aCTH OMTUMH3AI[UM
yTIpaB/IeHUs TEXHOIOTHYE CKUMU TIPOLIeCCAMU MeTal/TypriuecKoro Tpor3BO/ICTBa;
pa3BUTHe HABBIKOB OCYIIIeCTB/IeHUs: cOOpa M aHa/M3a UCXOAHBIX [JaHHBIX [JIs1 pacyera
Y TIPOEKTUPOBaHMUsI CUCTEM U CPEZCTB aBTOMATH3aLIMH U YIIPaB/IeHHS;

pa3BUTHE HABBIKOB IO MPOU3Be/IEHNsI PACUETOB ¥ MIPOEKTUPOBAHUSI OT/Ie/TbHBIX OJIOKOB
W YCTPOWCTB CHCTEM aBTOMAaTM3allMM W YIpaB/ieHUs U 10 BbIOOPY CTaHJAPTHBIX
CPeJCTB  ABTOMATUK{, W3MEPUTEJIbHOM U  BBIYMC/IUTENBHOH  TEXHWKUA ISt
NPOEKTUPOBAHUSI CUCTEM AaBTOMATM3alldM W YIIPaBJI€HWS B COOTBETCTBUM C
TeXHUUEeCKUM 3a/JaHUEM,;

pa3BUTHE HABLIKOB TI0 pa3paboTKe TPOEKTHOW /[OKyMeHTallud B 00/1acTH
ONTHUMU3ALMM  YTIPAB/IeHUS] TEXHOJOTHUECKUMH TPOLIeCCAMU  MeTalTypruueckoro
TIPOU3BO/ICTBA B COOTBETCTBHUM C WMEIOIIMMUCS CTaHAAapTaMU M TeXHUYeCKUMHU

yCJIOBUSIMU;
v3y4JeHue 00yyaroMMUcs OCHOBHBIX MeTO/IOB aBTOMAaTH3UPOBAHHOIO
ONTUMU3UPYIOLLErO yTipaB/ieHUs TeXHOJIOTMUeCKUMH nporieccamu

MeTaJl;TypruuecKkoro pou3BO/CTBa;
MOJTyYeHWe HaBBIKOB M CIIOCOOHOCTeM 00OCHOBAaHHOTO BBIOOpPA  KPUTEPUS
3(p(HheKTMBHOCTH ONTUMHU3UPYIOLIETO YIPAB/IEHHS;

W3yueHue MeTO/IOB U MPUOOpeTeHre HaBBIKOB 3 (EKTUBHOTO UCIIOIb30BaHUsl METO/IOB
ONTUMU3AIMN /i1 IOCTYDKEHHST IKCTPEMyMa BbIODAaHHOTO KPUTEpHs ONTHMH3aliu
yTIpaBIeHUS.

[nst goCTKeHUs] TIOCTaBJ€HHOM Lie/IM TIPU  M3yUeHWW [UCLUIUIMHBI  «OnTUMU3aLus
yrpaB/ieHusl TeXHOJOTMYeCKMMH IIpoLeccaMyd MeTas/ulypruyeckoro IpOM3BO/CTBa» PpeLlaroTCs

3a/laum:

M3yueHHe OCHOBHBIX METO/IOB SKCTPeMaslbHO-ONTUMHU3UPYIOILero JUHaMHUYeCcKOro
yTIpaBJIeHUs TEXHOIOTHYe CKUMHU TIPOLIe CCaMU;

u3yueHWe  MeTOJUKHM OOOCHOBAaHHOrO  BbIOOpa  TPUOPUTETHOTO  KPUTEPUS
3(HeKTUBHOCTH ONTUMAJIBHOTO YIIPaB/IeHUsI C YUeTOM peasbHbIX MTPOU3BO/ICTBEHHBIX
YCJIOBUM U T€XHOJIOTMUECKHUX OTpaHUYeHUH;

TIO/TyueHre HaBbIKOB M YMeHHsI pa3paboTKu MaTeMaTH4yeCKHUX Mojienel, CTPYKTYPHBIX
1 (QyHkMoHanbHBIX cxeM CAQY TexXHOIOrMYecKMMM TIpOLiecCaMyd B pa3IUyHbIX
riepe/iesiax MeTaTypriuuecKoro Tpor3BO/ICTBa;

npuobpeTeHre  HABBIKOB  pa3pabOTKM TMPOrPaMMHOTO U aJrOPUTMUYECKOro
obecrieuenusi  3ddektuBHoro  yHkimonwpoBanusi CAOY wu  ymeHuss C
WCTI0/Ib30BaHUEeM MaTeMaTHueCcKoro MO/Ie/TMPOBaHUs MOMCKOBBIX PeKMMOB B pabote
OTpeJie/IiTh pacueTHbIe MoKa3arenu 3ppeKTUBHOCTU (PyHKLMOHUpoBaHust CAQY.

2 MecCTo JUCIUIUIMHBI B CTPYKType 00pa3oBaTe/IbHON MPOrpaMMbl OATOTOBKH 0aKaiaBpa

Oucourimaa b1.B.[1B.02.02 «OntvMu3anus yripaB/ieHUs] TEXHOJIOTMYeCKMMU TIpoLjeccamu
MeTaJITypruuecKoro Mpou3BO/CTBa» BXOAUT B BapUaTHUBHYI uyacTh 6ro0ka 1 gucturaud OOIT o
HaIpaB/IeHUIO MTOATOTOBKY OakanaBpoB 27.03.04 — YnipaB/ieHVe B TEXHHUECKUX CUCTeMaX, MPohuib
— CucTeMbl U CpeJiCTBa aBTOMATH3al[uM TeXHOJIOTHYeCKUX TPOLeCCOB (AMCLUIVIMHA TI0 BBIOODY).
JucuurinHa usyyaercst B CeZilbMOM U BOCBMOM CeMeCTpax.

V3yueHue AaHHOMW AUCLUIUTMHBI 6a3UpyeTCs Ha C/Ie[yIOLUX OCBO@HHBIX JUCLIMTIIMHAX:



- Bb1.B.15 «Teopusi aBTOMaTuyeCKOro yripaB/IeHUs»;

- B1.B.06 «TexHuueckue usaMepeHusi U IpuOODPLI»;

- b1.B.08 «TexHuueckue cpefCcTBa aBTOMaTHU3aLUU U YIIPaB/IeHUA»;

- b1.B.05 «IIpoekTrpoBaHue aBTOMaTU3UPOBAHHBIX CUCTEM»;

- b1.B.[JB.1 «Cucremsl aBTOMaTU3aLyy U yripaBieHUs»/ « ABTOMaTU3UPOBAHHOE yIIpaB/ieHue
B TeXHUYECKUX CUCTeMax»;

- bl1.B.[IB.05.01 «/HTerpupoBaHHble CUCTEMBbI T[IPOEKTUPOBAHUSA M  YIIpaBJIeHUS»/
«ArmapaTHoe U TIporpaMMHOe obecrieueHre OTKPBITBIX UHTETPUPOBAHHBIX CUCTEM»;

- b1.b.18 «Kommiekcs! TexHUUeCKUX CcpefCcTB B CAY».
[Tepes HauasioM W3yueHUs JUCLIUTIIMHBI CTY/IeHT [Jo/bKeH 00/1a/laTh CIeyOLMMU 3HaHUSIMU

YMEHUSIMU U HaBbIKAMU:

3HATh:

- MeToJbl  OMpe/ie/ieHMsI  TapaMeTpoOB  MareMaThyeckol  mofend  oObekTa 10
JKCIIePUMEHTa/IbHOW  TepexofHOW  (YHKLMM C  TpUMeHeHHWeM  MareMaThyeCcKHX
IIPOrPaMMHBIX T1aKeTOB;

- 0c00EHHOCTH MCTOJ/Ib30BaHUSI CTAaH/aPTHBIX TIPOrPAaMMHBIX T1aKETOB TTPU CO3JAHUH MO/Jiesieid
Pas3/IMYHBIX TUIIOB;

- OCHOBHbIE CTPYKTYpbl, TPUHLUIIbI THIU3aLUM, YHHU(UKALMHM, MOCTPOEHHUs] MPOTrPaMMHO-
TeXHUYeCKUX KOMIUIEKCOB;

- YCTPOMCTBO OCHOBHBIX THUIIOB TEXHUUECKUX CPEJCTB aBTOMATH3alvy U YIIpaB/IeHH s, METO/IbI
1 criocoObI TosyueHust HTHGOPMAL[K O TlapaMeTpax yIpaB/sieMoro 00beKTa;

- MeTOZbl TIPOEKTHPOBAHMSI M pacyéra OTJe/lbHbIX OJOKOB U  YCTPOWCTB CHUCTEM
aBTOMaTru3aLuu.

- criocobsl cbopa M aHanM3a UCXOZHBIX JIaHHBIX [J/I1 pacueTa M MPOEKTUPOBaHUs CHUCTEM U
CpeJiCTB aBTOMAaTH3aLiy 1 yIIpaB/eHus;

- TIOPSi/IOK BBITIO/IHEHHS TIPOEKTHBIX paborT;

- TIPUHLUIBI aBTOMaTH3al[y IPOEKTHBIX PaboT;

- CTaHJapTHbIe CPeJCTBa aBTOMAaTHUKH, U3MEPUTETbHON U BBIUMC/IUTE/IbHOW TEXHUKU;

- TiepeueHb rOCyAAPCTBEHHBIX M OTPAC/IeBbIX CTAHJAPTOB Jyis pa3paboTKu mpoekta 1o ACY
TII,;

- TPUHLUIBI TPUMEHEeHHs] TOCYAAapCTBEHHBIX M OTPac/eBbIX CTaHJAPTOB /s pa3paboOTKH
TIPOEKTa;

- XapaKTepUCTHKH MPOEKTHOM JOKyMeHTalllu;

- GYHKUUM U CTPYKTYpPy COBDEMEHHbIX HHTErpUpPOBaHHBIX CHUCTEM I[IPOEKTUPOBAHUS U
yIpas/ieHus;

- anmaparHble ¥ TIPOrpaMMHbIe CPeZCTBA CHCTeM yIipaBsieHus Ha 6ase TumnoBsix [1TK;

- IIpOrpaMMHO-TeXHMYeCKHe CpefCTBa /1 TIOCTPOEHUs WHTeIPUPOBAaHHBIX  CHUCTEM
TIPOEKTUPOBAHUS U YIIpaB/IeHUS;

- oOmjee Harpap/ieHHe HAy4yHOW pabOoThI MPU TOATOTOBKE DPAaCIIMPEHHBIX aHAJUTHYeCKHX
0030poB;

- CTaHgapThl U TPeOOBAHMUS K HAyUHO-TEXHUUECKHUM OTUeTaM I10 pe3y/IbTaTaM BbITIOTHEHHON
paboTHI;

- TOpsiIOK paboThI TIPH MOATOTOBKE HAayUHO-MCC/IeI0BATETBCKOTO OTUeTa;
yMeTb:

- peanu30BaTh CTPYKTYpPYy W MapameTpbl MaTeMaTHueCKoi mMofenu 00beKkTa, MaTeMaThueCcKrie
MOJileld  BO3MYLLAIOIIMX BO3J€MCTBUM, MOZe/Ib CHUCTEMBbl YIIpaB/eHUsl C IpPUMeHeHHeM
MaTeMaTH4eCKuX NporpaMMHBIX I1aKeTOB;

- BbIOMpaTh CTaHZAPTHBIE CPEJCTBA W3MEPUTETbHOU M BBIUMC/UTELHON TeXHUKH C LIeJbI0
TIPOEKTHUPOBAHUS CUCTEM aBTOMAaTUYeCKOI'0 YIIpaB/IeHus;



COTTIaCOBBIBAaTb PAbOTy YCTPOWCTB HW3MEPUTEIbHOW W BBIUUCIUTEBHOM TEXHUKHU [IIsI
BbIOpAHHOM KOH(MUTYPALMU CUCTEMbI aBTOMaTU4YeCKOTO yTIpaB/ieHus;
BBINIO/IHATH TIPOEKTHPOBAHKWE CUCTEM YIpaB/ieHUss Ha OCHOBe THIIOBBIX IIPOIPaMMHO-
TeXHUYeCKUX KOMILJIEKCOB;
OCYIIeCTB/IATh COOP M aHa/IM3 UCXOAHBIX JAHHBIX /i1 TIPOEKTUPOBAHUSI CHCTEM U CPeJCTB
aBTOMAaTH3aLK U YIIPaB/IeHUs;
BbIOMpaTh TeXHWYeCKWe Cpe/CTBa [jid CXeM aBTOMAaTW3allid B COOTBETCTBUU C
TeXHUYeCKUM 3a/laHueM;
oripeJie/TuTh HeoOXOJUMBIH TiepeueHb CTaH/JapTOB U TEXHUUECKUX YCIOBUM AJisi pa3paboTKu
TIPOEKTa;
NIPUMEHUTb MMEIOIINeCs] CTaHJapThl U TeXHUYeCKHe YCIOBUS TpU pa3paboTKe MPOeKTHOU
JIOKYMeHTaL[1K;
pa3pabartbiBaTh TEKCTOBYI0 UM Trpaduueckyl0 YacTH TIPOEKTOB TI0 AaBTOMAaTU3allid B
cooTtBeTCTBUHM C TpeboBanusmu ECK/I u cuctembl MeHemkMeHTa KauectBa (CMK);
COCTaB/ATh CTPYKTypHble, (DyHKLMOHA/NbHble W TPUHLUIIMANbHbIE CXeMbl CHUCTEM
ONTUMAaJIBHOTO yIIPaB/IeHUS;
paboTate €O CreLyaJu3UPOBaHHBIM TPOTPaMMHBIM  00ecrieueHUsM TPOeKTUPOBaHUS
WHTErPUPOBAaHHBIX CHUCTEM, TMPOEKTUPOBAaTh amrapatHoe obecrieueHre MHOTOYPOBHEBOM
VHTerpUpOBaHHOMN CUCTEMBbI;
MPOEKTUPOBATh YIPABJISIOLIME aITOPUTMBI;
VICTIO/Ib30BaTb UHCTPYMEHTa/IbHble [IpOrpaMMHbIe CpeCTBa W CTaHJApTHbIE I1aKeThbl
NPUK/IAZHBIX TIPOrpamMM /ISl pellleHWsi TPaKTUUeCKUX 3ajau B Tpoljecce pa3paboTKu U
9KCIUTyaTallid CUCTeM YIIpaB/IeHUs;
WCII0/Th30BaTh MH(OPMALIMOHHBIE PecypChl /s MPUOOpeTeHrs] HOBBIX 3HaHWM U YMEHHUH B
00/1aCcT! aBTOMAaTH3aliy TEXHOIOTHYeCKUX TIPOLIeCCOB;
TIPUMEHSITb METOZAUKY IIOAIOTOBKM Hay4HO-MCC/Ie0BaTe/IbCKOrO0 OTyeTa II0 pe3y/braram
HCCJIe/IOBaHUM;
B/1afieTh:
HaBBIKAMU CO3[jaHUsI MaTeMaTHueCKUX MOJesiell MporeccoB U 0OBEKTOB aBTOMATH3aluy U
yIIpaB/IeHUs C UCTI0/Ib30BaHWeM CTaH/apTHBIX NTPOrPAMMHBIX CPeJICTB;
HaBblKaMM TIOJIyYeHMs] CTaTUYeCKUX W [UHAMHUECKUX XapaKTepUCTUK IlapaMeTpOB
CTPYKTYPHBIX O/IOKOB ¥ 0OBEKTOB yTIpaB/IeHHS;
yMeHHeM pacCUMThIBaTh apaMeTpbl HACTPOWKM aBTOMaTUYeCKUX Pery/siToOpoB;
NIPAaKTUUECKMMM HaBblKAMM MOHTaa M HaJaKMBaHUSl CHACTEM aBTOMaTUuYeCKOro
yIIpaB/IeHUst
HaBbIKaMU cOOpa M aHa/iM3a MCXOJHBIX JAHHBIX A7 3()GEKTUBHOTO pelleHus 3a/ad o
MPOEKTUPOBAHUIO CUCTEM U CPeJICTB aBTOMAaTHU3aL[i U YTpPaB/IeHus;
HaBbIKaMU MPOEKTUPOBaHUSI JIOKabHBIX KOHTYPOB yIIpaB/IeHUS;
HaBbIKAMU UCT0/Ib30BaHUS TUTTOBBIX MPOEKTHBIX PeLleHnH;
HaBbIKAMU pa3pabOTKA CHUCTEM aBTOMAaTH3al[i W yIpaBleHHs B COOTBETCTBUU C
TeXHUUYECKUM 3a/laHueM;
criocobamu UCTIOTb30BaHUS CTAHAAPTOB U TEXHUUECKUX YCJIOBHIA;
HaBbIKaMU pa3pabOTKU TPOEKTHOW [OKYMeHTal[id B COOTBETCTBUM C WMEIOIIUMUCS
CTaHZApTaMU U TEXHUYECKUMHU YCIOBUSIMU;
MeTOJJaMA U CpPeACTBaMM pa3pabOTKH | OOPM/IEHHUS] TEXHUUeCKOW TOKYMeHTal[|H;
HaBbIKaMHd pabOTkl C COBPEMEHHBIMU arapaTHbIMM W TIPOrPaMMHBIMH  Cpe/ICTBaMH
TIPOEKTUPOBAHUSA CUCTEM YIIpaB/IeHNUS;
HaBbIKaMH TIOATOTOBKM TIPOEKTa TeXHWYeCcKOro obecrieueHHsi CUCTeM yIipaB/ieHUs Ha 0ase
TunoBbIX I1TK;



- HaBBbIKAMHU TPOEKTHPOBaHWs, pa3pabOTKH, MPOrpaMMHPOBAHHS W Ha/MaJIKKM 3/1€MEHTOB
VHTErpUPOBaHHOW CUCTEMBbI YTIpaB/eHHUs IPOM3BO/CTBOM;

- HaBbIKAMH TIO[TOTOBKA aHA/JUTUYECKUX O0030pPOB TI0 pAaCIIMPeHHOM TeMaTHKe U
(opMHpOBaHHMK OCHOBHBIX 3aJau UCC/Ae0BaHUs], OMNpeJe/ieHrsl CTPYKTYpPbl Hay4dHO-
VICCJIe[,0BaTeIbCKOTO OTUeTa;

- HaBbIKaMU MPHMMeHEeHUsI MeTo/la HauMeHbIIIUX KBaJ|paToB.

3HaHusl (YMeHUs, HaBBIKM), TOJMyYeHHble TIPU HW3YYeHHUM [AaHHOW [JUCLUIUIMHBI OyayT
HeoOXO[UMBI /IJIs1 U3yUeHusi CielyIOIUX AUCLUTUIMH:
- B2.B.04(I1) «[Ipou3BoAcTBeHHAs — MpeAAUTI/IOMHas TIPAKTUKA»;
- Bb3.5.02 «IToAroToBKa K 3alllydTe U 3alljUTa BbIMyCKHOMN KBaIW(UKAL[MOHHON paboThI».

3 KomnerteHijuu o0yuaromerocsi, ¢gopMupyembie B pe3y/jibTaTe 0CBOeHHUsI AMCLUIIMHBI,
U IJIaHUpPYeMble pe3y/IbTaThl 00yueHust

B pe3ynbrare ocCBOeHMs ~— AUCLUIUIMHBL  (Moaynsi)  «OnTuMuU3anusi  yrpaB/IeHUs
TEXHOJIOTUUECKUMU TIPOLleCCaMi  MeTa/UTypriyecKoro TIPOM3BOJCTBa» OOYYarOLMHACS /I0/DKeH
006s1a/1aTh C1e/IyIOLMMU KOMIIEeTeHL[USIMMU:

CTpyKTypHBIH
3/1IeMeHT [TnanupyemMble pe3ybTaThl 00yueHust
KOMITeTeHL[UU

TOTOBHOCTBIO y4YaCTBOBaTb B COCTABJIEHWH AHATUTHUECKUX O0030POB M HAyUHO-TEXHHUUECKUX
OTYeTOB II0 pe3y/bTaTaM BBITOJHEeHHOW paboThl, B IOATOTOBKe MyO/IMKAL[MHM I10 pe3y/ibraTaM
yccaeoBaHuM U pa3pabotok (TTK-3)

3HaTb - OCHOBHbIe TpeOOBaHUS K OGOPMJIEHHIO pe3y/lbTaToOB  IPOBEEHHOTO
WCCJIe[JOBAHUSI M COCTAB/IEHHSI OTYETHOM JJOKYMEHTAI[|H;

YmeTb - COCTaBJISITh OTYETHI MO TPOBEIEHHBIM UCC/IEAOBAaHUSIM WIH 1ab0paTOpHOM
pabore;

- KpaTko, 000CHOBAHHO TPE/ICTAB/IATh OCHOBHBIE Pe3Y/bTaThl, MOyUeHHbIE B
pe3ysbTaTe MPOBeIeHHOTO UCC/Ie[JOBAHUSI;

Bnazetsb - CIIOCOOHOCTBIO ~ /IOCTOBEPHOTO U OOOCHOBAaHHOTO  (hOPMHUPOBaHUS
MPUOPUTETHBIX  3aJad TI0 ONTUMH3ALUU  YIPaB/IE€HUS KOHKPETHBIM
TeXHOJIOTUUeCKUM TPOLIeCCOM;

- HaBblKAMH  KDUTHUECKOTO  aHa/jM3a  pe3y/bTaTOB  IPOBEAEHHOIO
WCCJIeIOBaHUS;

CIOCOOHOCTBIO OCYIIEeCTBATL COOP M aHa/MN3 UCXOJHBIX IaHHBIX /71T pacueTa u
TIPOEKTUPOBAHUSI CUCTEM M CPeJICTB aBTOMaTrr3aliuu 1 yripasiaeHusi (ITK-5)

3HaTb -  MeTOAbl  CTaTUCTUYECKOTO  aHa/lv3a  JKCIIepUMEeHTa/NbHBIX  JAHHBIX
(obsi3aTenlbHO ~ MeTOJ,  HaWMEHBIIMX  KBaZIpaToB) MPU  OAHO- U
MHOTO()aKTOPHOM 3KCTIepUMEHTE;

- TpaBWia OQOpPM/IEHWST W OpraHM3aluv cOopa W aHaiM3a TIO0/TyuYeHHBIX|
JIAHHBIX TIPY aKTUBHOM 1 TIACCUBHOM JKCITIeDUMEHTAX;

YmeThb - KBaIM(PULIMPOBAHHO U JOCTYIMHO-O00CHOBAaHHO W371araTh TOMy4YeHHbIe
pe3yJibTaThl PO/ie/IaHHOMN MCC/Ie[oBaTe/TbCKOM UK JTabopaTOpHOM paboThI;
- WCTO0/Ib30BaTh WH(OPMAI[MOHHBIE Pecypchl B 00/1aCTM ONTUMH3Al[MOHHOTO

ynpaBieHUst TeXHOJIOTUYe CKUMU riporieccaMu TIPOMBILLIZIEHHOT O
TIPOV3BOJZICTBA;

Bnapets - HaBblKaMM aHa/M3a TIOYYeHHbIX [JaHHBIX C LeJIbl0  OMpeZe/ieHus]
BO3MOKHOCTHU 3¢ deKTHBHOTO 5KCTpeMasibHO-ONTHMHU3UPYIOLLero)
yTpaB/ieHus;

-  ymeHWeM  TpUHATUS  3((EKTUBHBIX  TEeXHUUECKUX  pelIeHud  TI0
COBEpIIIeHCTBOBAHUIO aBTOMAaTUUeCKUX CUCTEM ONTUMAJILHOTO yIpaB/eHus;
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CTpyKTypHBIH
3/1eMeHT
KOMITeTeHL[UU

[TnaHupyemMble pe3y/bTaThl 00yueHust

CTIIOCOOHOCTBI0 ¥ HACTOMUMBOCTBIO B TIPUHSTUM TEXHUUECKUX PeLIeHHi 10
ONTUMM3ALIMY YIIpaB/IeHNs] TeXHOJI0IMUeCKUMHU MPOLieCCaMy;

CMOCOOHOCTBIO TIPOM3BOAMTL pacyeThbl M TMPOEKTHUPOBaHHWE OT/Ae/NbHBIX O0KOB U YCTPOMCTB
CUCTeM aBTOMAaTHM3allud W YIIpaBJeHUs W BBIOMpaTh CTaH/ApTHbIE CPEACTBAa ABTOMATUKH,
W3MepUTe/TbHOM M BBIUUC/IUTETbHOW TeXHUKM /i TPOeKTHPOBAHUSI CHUCTeM aBTOMAaTH3alluu U
yIipaB/iIeHUs1 B COOTBETCTBUH C TexHHUUYeCKUM 3ajaHueM (ITK-6)

3HaTb

CTPYKTYPY Y B3aUMOCB$13b aBTOMaTHU3MPOBAHHOTO MPOU3BO/CTBA;
ocobenHoctu  moctpoenuss ACY TII u  ACYII  coBpemMeHHOro
MPOKM3BOZCTBEHHOTO MpoLiecca B MeTa/ulypruy;

0COOEHHOCTH TEXHOJIOTWH M YC/IOBUSI ONTHMM3ALIMK TIPOLIeCCOB MOATOTOBKY|
IIMXTOBLIX MaTepuasoB;

0Cc00eHHOCTH OTNTUMaJIbHOTO aBTOMaTHUeCKOTro yTipaB/ieHUs]
arJioMepaLiOHHOTO POU3BO/ICTBa;

0COOEHHOCTH aBTOMAaTHUUeCKOTO YTIpaBJIeHHs] TEXHOJIOTMUECKHM IIpPOLieccoM
MPOKM3BOZCTBA MeTa//IM3UPOBAHHBIX OKaTbILIIeH;

0COOEHHOCTH aBTOMAaTHUECKOTO YTIPABJIeHUs MPOLiecCoM oboraieHus: yrei
Y TIOATOTOBKH MHOTOKOMITOHEHTHOM YTO/IbHOM IIUXTHI;

VH/VBUJYyalbHble  yCJIOBUS ~ aBTOMaTu3al[uM  [polecca  CreKaHus
KOKCYHOLL[UXCS yI/iel B KOKCOBBIX Tedyax , 000X0KeHHbIX B OaTapeu;
aBTOMaTUueCKoe yIipaBjieHWe TpOLiecCOM ONTUMM3ALIUM  BbIJe/IeHUs]
BbICOKOMOJIEKY/ISIDHBIX YITIEBOZOB M3 KOKCOBOTO rasa;

TEXHO/IOTUeCKre 0CODEHHOCTH, aBTOMAaTH3alLisi U ONTHMH3ALKs Iporecca
BBITUIABKM UyTyHA B IOMEHHBIX Teyax;

OINTUMM3UPOBAHHOE YTIpaB/ieHUe TeIJIOBbIM PeXXMMOM BO3/lyXOHarpeparesie
JIOMEHHOM Teuu;

WH/IMBHU/yallbHble OCOOEHHOCTH BBIIJIABKA CTAIM B [IBYXBaHHBIX TIedax C
TIPOJIyBKOM KHCIOPO/IOM;

0COOEHHOCTH aBTOMAaTHUeCKOTO YTpaB/ieHUsI MPOLIeCCOM BBITIIABKU CTa/lk B
KMCJIOPOJHO KOHBEPTOPHBIX 1]eXaX C BepXHel MpOo/yBKOMH;

TUIbl MaTeMaTHUeCKUX Mofeseld CUCTeM ONTHMMH3alMd W aBTOMaTU3aluy
yrpaBjieHUsi  TeXHOJIOTMUeCKMMM  TpoLieccaMu  MeTa/l/Typruueckoro
MIPOM3BO/ICTBA;

0COOEHHOCTH  YCTIOBHM  aBTOMAarhyeckOW  ONTHMU3al[UM  yTIpaB/IeHUs]
JIOBOJIKOM CTaJu arjioMeparax redb-KOoBIlIb;

TEXHOJIOTUYECKWe W WHAUBUAYalbHble  YCJIOBUSI OINTHMMHU3aLI1HU
aBTOMaTH3allud Tpoljecca BaKyyMHUPOBaHMs CTaJd B  yCTaHOBKaX
LIMPKY/ISIPHOTO THIIa;

TEXHO/IOTUeCkoe  0COOEHHOCTHM  aBTOMAaTM3WPOBAHHOW  ONTHMH3alWY
yrpaB/ieHUsl BBIIVIABKOM CTald B [JYroBbIX CTajelylaBUIbHBIX Ieyax
repeMeHHOr0 TOKa;

TEXHOJIOTUUeCKrHe OCOOEHHOCTH aBTOMAaTHUeCKOrO YIpaB/IeHHUsl Pa3/IMBKOMU
cranu Ha MHJI3 pasuanbsHOro Tuna;

TeXHOJIOTUYECKHEe YC/IOBUS aBTOMAaTM3alid W ONTUMM3allMM YIIpaB/eHus
HarpeBOM MeTasljia B [leuax KaMepHOro THIa;

TeXHOJIOTUYeCKHe VH/UBU/lyalbHbIe yCJI0BUS ONTUMH3ALIUU
aBTOMaTUUeCKOr'o yIpaB/ieHHsl HAarpeBOM MeTaJsljia B Ileyax MPOX0HOTO TUIIa;
TeXHOJIOTUYECKHEe YCJIOBUSI ONTHMHU3AalMM M aBTOMAaTM3alyio Tpoliecca
OXJIaXKJ|eHUsI TOPsTUeIMCTOBOrO LIMPOKOIIOJI0COTO MpoKaTa Iepesi CMa3kou B
PYJ/IOHBI WJIU TTOPe3KOl Ha MepHble J/IVHBI;
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CTpyKTypHBIH
3/1eMeHT
KOMITeTeHL[UU

[TnaHupyemMble pe3y/bTaThl 00yueHust

Ymets

C UCII0/Ib30BaHWEM  CITelMalM3MPOBAHHOTO TPOTPaMMHOTO  0becreueHus]
(MeTosa HaMMeEHBLIMX KBAJpaTOB) PAacCUMTHIBaTh TEOPETUYECKYHO JIMHUIO
perpeccuu (CTaTMUeCKYH) XapaKTepUCTHKY) M0 3KCIepUMeHTa bHbIM WU
pacueTHbIM  J@HHBIM /Ui TIOC/Je[yOIlero  WCIO0/b30BaHUsl  TIpU
MaTeMaTh4yeCcKOM MO/e/IMPOBaHUM CUCTEMbI ONTUMAIbHOTO aBTOMAaTH4eCKOro
yrpaB/ieHus;

C WCIOMb30BaHKEM IIPOTPAMMHOTO 00eCrieyeHus] pacCUMTaTh TPAeKTOPHIO
MOMCKOBOTO TIpoLiecca W ONTHMMU3alMM WHEPLMOHHOTO C 3ara3/blBaHHeM
00BeKTa yripaB/eHus: BO BpeMeHH C UCIIOIb30BaHHEM MeTofia Jiiepa;

C  WCIO/b30BaHHWEM  CMelyarTbHOTO  MpOrpaMMHOrO  obecriedyeHwus]
OCYILeCTBUTh pacueT IepexOfHbIX U TIOMCKOBBIX PEXHMOB B CHCTeMax|
aBTOMaTUUeCKoW CTabuiIM3aldud UM 3KCTpPeMaslbHO-  ONTUMH3UDPYIOIIEro
yTpaB/ieHUs] TeXHOJOTMUYeCKUM TPOLIeCCOM TPOMBIIIJIEHHOTO TTPOU3BO/CTBA
(Ha mpuMepax MeTaslTypru4yeckoro);
CUHTEe3UpOBaTh (pa3paborarb) CTPYKTYpHBbIe CXeMbl cucTeMa|
aBTOMaTUuecKoW cTabunm3alid W ONTUMHU3ALUM  TEeXHOJIOTHYeCKHX
rnapaMeTpoB C  MCIIOJb30BaHHMEM  THUMOBBIX MeTOJOB  ONTHUMM3ALUY
yrpaB/ieHUs] THePLIMOHHBIMU TPOLIeCCaMU C 3aras3/iblIBaHueM;

pa3pabaTeiBaTb ¥  TIPEACTaB/SATb TpaduyecKd CTPYKTYpHBbIE  CXE€Mb]
aBTOMAaTUyeCckoro M 3KCTPeMa/bHO-ONMTUMM3UPYIOLIEr0  YIpaB/eHHs]
TEXHOJIOTUYECKHUM  TPOL[eCCOM B  COOTBETCTBMM C  MCII0/Ib30BaHHEM
MOUCKOBBIM METOJIOM C MOSICHEHUEM (PYHKLIMK Ka)XK/I0T0 37IeMeHTa CUCTEMBI;
MPaBWILHO BBIOpAaTh TWIT MaTeMaTHUeCKOW MOJe/Nd aBTOMaTU3UpyeMOro
rporecca B COOTBETCTBUM C HCIO/Ib3yeMbIM TEeXHUUECKUMM CpeCcTBaMH
KOHTDOJIS1 ¥ yIIpaB/ieHus1 U KBa/TM(UKaLUY TIepCoHarna;

CMHTe3UpOBaThb  MaremMaThyeckhe MOJead  TIpolecca  ONTHMH3alUH
yTipaB/ieHUs] TEXHOJIOTMYeCKUMH TIPOLieCCaMy M OCYILeCTB/ATh TI0 MOJeJIsiM
pacyeT TiepexofHbIX W TIOMCKOBBIX TPOLIECCOB B pa3pabOTaHHBIX KOHTYpaX
aBTOMaTUUECKOr0 ONTHMA/bHOTO YTpaB/ieHUs] B YCJOBUSIX HCIIOIb30BaHUs
COBPEMEHHBIX MUKDOTPOLIECCOPHBIX TEXHOJIOTUYECKUX CPe/ICTB;

Bnanets

HaBbIKAMM TIPOEKTUPOBAHUSl CHUCTEM ONTUMAJbHOIO aBTOMAaTUuyeCKOro
yIpaB/JIeHUs] TEXHOJIOTMYeCKUMH U TPOU3BOZACTBEHHBIMM TIpOLiecCaMy B
MPOMBIIIJIEHHBIX ~ 00macTsaXx  (TpPeMMyIleCTBeHHO  MeTaslTypruyeckux
obnacTsx);

HaBbIKAMH  CO3[jaHUSI  aJITOPUTMUUYECKOTO TIPOrpaMMHOrO  obecrieueHusl
paboter ontuManbHbix ACY TII u ACYII ¢ wucnonb3oBaHHEM
MUKPOIIPOLIe CCOPHBIX KOHTPOJ/UIEPOB M MPOMBILLIEHHBIX OBM;

METOJVKOM CHUHTe3a MaTeMaTUueCKOM MOJeIu  ONTUMH3HPYIOHOLEro
aBTOMAaTM3UPOBAaHHOIO  yIIpaBJeHUs TPUOPUTETHOIO TeXHOJIOThYeCKOro|
rapameTpa Ipy OCYyLLeCTB/IEHUU MaTeMaThueCKOro MO/le/TMpPOBaHMs;
METOAMKOM Ompefie/ieHus palMOHaJbHBIX UM HAWIyullMX 3HaYeHUH
rapaMeTpoB /MHaMHUYeCKOW HAaCTPOMKU Ppery/lvpyloliuX YCTPOMCTB IO
JUHaMHYeCKUM TapaMeTpaM o0beKTa yIipaB/ieHus TIOMCKOBOTO TIPoLiecca;
HaBbIKAMH MaTeMaTH4eCKOro MO/Ie/TUPOBaHUs PabOThl CHHTE3UPOBAHHBIX B
TPOEKTHMPOBAHUU KOHTYPOB YyIIpaBJieHHs C 1{e/Ibl0 OIepaTUBHOIO yCTPaHeHUs]
OIMOOK B aJITOPUTMUUYECKOM 00eCTIeueHNH;

CrIoCOOHOCTBIO pa3pabarbiBaTh MPOEKTHYIO JOKYMEHTAl[MI0 B COOTBETCTBUU C WMEIOLIUMUCS
CTaHAapTaMH U TexHH4YeCKUMHU ycsioBusmu (I11K-7)

3HaThb

CYLIeCTBYIOLME  TeKylde TexXHWYeCKHe pelleHuss 10  BOMNPOCY
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CTpyKTypHBIH
3/1eMeHT
KOMITeTeHL[UU

[TnaHupyemMble pe3y/bTaThl 00yueHust

aBTOMaTHYeCKOro ONTHMHU3UPYIOILEro yrpaBieHUss KOHKPeTHBIM MPOLeCCOM;
TeXHUYeCKHe BO3MOXXHOCTM M XapaKTepUCTHKM IIpefjlaraeMbIX Cpe/iCTB
KOHTPOJISI M ONITUMAJILHOTO YIIPaB/IeHus;

yC/0BHble 0003HaueHUsl BCeX MCI0J/Ib3yeMbIX TEXHOJOIMYeCKUX NapamMeTpoB
Y TeXHWYeCKMX Cpe/CTB MpH rpaduuyeckoM TMpe/CTaBleHUM KOHTYPOB U
CUCTeM aBTOMaTH4yeCKOro ONTHMU3UPYIOILero yIpaB/IeHus;

YmMmeTb

pa3pabarkiBaTh CTPYKTYpHbIe, PYHKIIMOHA/IbHBIE U TIPUHIUITHAAbHbIE CXeMbl
CUCTEéM aBTOMaTUYEeCKOTO YIPaB/IeHUs] TEXHOJIOTHYe CKUMH TPOIIeCCaMu,

Bnanets

HaBbIKAMHU TIPOEKTUPOBaHUS U Pa3pabOTKH CTPYKTYPHBIX, (YHKI[MOHATbHBIX
Y TIPUHLMITHMA/IbHBIX CXeM ONTHMAa/IbHOTO aBTOMAaTUUeCKOrO YIpaB/IeHMUsl.




4 CTpyKTypa U cojiep>XaHue JUCLUIIIMHbBI
OO6111ast TPYZ0€MKOCTb AUCLIUIUTMHBI COCTaB/IsieT 8 3aueTHBIX euHUL] 288 akaZl. YacoB, B TOM UHC/IE:

— KOHTaKTHas pabora — 46,6 akaj. 4acos:
— ayputopHas — 40 aka/. 4yacos;

— BHeayJuUTOpHas — 6,6 akaz. yacos;
— B (hopMe NpaKTUYeCKOW MOATOTOBKU — 2 aKaj,. 4yaca;
— camocTosTenbHas pabora — 228,8 akazi. uacoB
- TOArOTOBKA K 3K3aMeHy — 12,6 akaz. yaca

AypuTtopHast - ?é\ =
KOHTaKTHasi paboTa £ § T
a7 dopma Tekylero KOHTpossi | & =
o (B akaz. yacax) 5 o 2 e =
Pa3nen/ Tema S = g Bu camocTrosiTensHOM yCIIeBaeMOCTH U < T35
JUCLIATITHEI Mo Ew | 5 ow =R paboThI TIPOME’KYTOUHOM & 2 E
E %E E UE: 8= aTTecTaruu 2 & =
£ 3 | 52| &% =2
S| ER | BER| Og S
()
1. TloAroTOBKA MCXOAHBIX HIMXTOBBIX [1K-6:3yB
MaTepuaioB U onTUMM3aIUs| 5
yrpaBJ/ieHHs
YcTpoticTBa TepBUYHOU CTaIuu CamocrosiTennbHOe U3ydeHue |OTueT 1o abopaTopHOI
Jpo0/ieHUsl, KyCKOBaHUsI, KOJIbLIEBAHUS, yueOHOM 1 HayYHOU pabore. BrinosiHeH1e
BaJIKOBbIE pOOUKHY, TIPUHLUTIB nurtepatypbl. [Touck VH/IVBU/YaTbHOTO 3a/[aHUS
ONTUMM3ALIUY yTipaBieHust. OTKPbIThbIE U JIOTIOTHUTeTbHOM B KOHTPOJIbHOH paboTe
3aKpBITbIe  PEXXUMBI V3MeJTbueHMs.. WH(OPMaLIMK 110 TeMe.
Crioco0Omr v3MepeHUst YPOBHSI ITorOTOBKA K BBIMOJTHEHUIO
MaTepHuasioB B OyHKepe, THITbI J03aTOPOB 2 2/1 20  |mabopaTopHOii paboTHI U
BUOpALIMOHHBIE, OapabaHHbIe, OT4eTa 1o 1abopaTOpHBIM
tapesnbyatbie. CXeMbl W CHIOCOOBI paboTam.
W3MEePEHUs] MacCChl ChIMMyYHUX MaTepPHasoB
Ha TpaHCTIopTepax. Cxemsbl
OTNTUMM3ALIUU yTpaB/IeHuUs
JI03MPOBaHHEM KOMIIOHEHTOB IIHXTHI.




AypuTtopHast

—
5 § 5
KOHTaKTHasi paboTa T 5 @ T OE
. (B aKaz1, uacax) 2 5 OpMa TeKYLL[ero KOHTPOJIsA -
Pa3nen/ Tema S = g By camocTrosiTensHOM yCI1IeBaeMOCTH U < T35
JVICLIATI/TUHBI Mo Eow | 5w S 2 paboTbl MIPOMEXKYTOUHOU = 2 E
E %E E UE: 8= aTTecTaryu J & =
s | S5 | 25 § S S
= ™ = oM \8 :g
()
2. ABTOMaTM3anMa M ONTUMM3AIUA [1K-6:3yB
npounecca ynpas/ieHHUs arjioMepanyen 5
PYAHOM 4YacTH WIUXTBI U MpoLecca
NMPOU3BOACTBA OKAThIIIEeH
TexHoMOrUUeCKUe 0COOEHHOCTH CamocrosTenbHOe n3ydyeHue |OTueT 1o 1abopaTopHOM
rporjecca ONTHUMM3aLMy  arjioMepaLiy, yueOHOM 1 HayuHOUH pabote . BeimosiHeHye
Teriodr3nuecKre TIPOLIeCChI rpu nuTepartypsl. [Touck WH/MBU/1ya/IbHOTO 3a/IaHUSsI
CrieKaHWH. Ynpasnsoiye u JOTIO/THUTeTbHOU B KOHTPOJIbHOM pabote
yIipaB/sieMble  OCHOBHbIe  I1apaMeTphbl VMH(pOpMaLMu 110 TeMe.
nporecca u HMX B3aUMOBJIUSIHUE. [ToAroToBKa K BBITTOJIHEHUIO
CucrteMbl ONTUMM3aLMUA  yIIPaBJIeHUs nabopatopHOii paboThI U
BJI&YKHOCTH,  CKOPOCTH  arJIoJIeHTHl, 2 2/1 30 |oryera no siabopaTOpHBIM
MPOU3BO/UTENIBHOCTH u KauecTBa paboram.
arjioMepara. ACY TII
arJioMepaLjMoHHOro Mporjecca.
TexHonornueckas cxema
aBTOMaTH3aLUU u ONTUMM3aLIUU
yTpaB/ieHus MPOX3BO/JCTBOM
0(TIFOCOBAaHHBIX OKATBIIIEH.
3. ABTOMaTu3anus U ONTHMHU3AIMS [1K-6:3yB
KOKCOXUMHMUYECKOr0 U JOMEHHOr0 5
NMPOU3BO/CTBA
TexHonorvss TMpPOM3BOJACTBA KOKCa B CamocrosiTennbHOe n3ydeHue | OTueT 1o labopaTopHOI
KOKCOBBIX revax. OcobeHHocTH 4 | 42U 30 |yuebOHOM u HayuHOM pabore. BrinosHeHne
npouiecca. DyHKIMOHa/MbHasA  CxeMa mutepartypsl. [Touck WH/JVBU/lya/lbHOTO 3aJjaHUsI
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AypuTtopHast

—
5 § 5
KOHTaKTHasi paboTa T 5 @ T OE
] (B axay, wacax) 2 2 5 OopMa TeKYyI1[ero KOHTPOJIsI -
Pa3nen/ Tema S = g By camocTrosiTensHOM yCI1IeBaeMOCTH U < T35
JUCLIATITHEI Ml |l ew| 5| B2 paboThI TIPOMEKYTOUHOM & 2 E
S| RE|EE| 8% aTTecTaryu J & =
05 chc % i% {_32" o SO
KOHTPO/II M aBTOMAaTH3al[ii KOKCOBOM JIOTIOJTHUTE/TbHON B KOHTPOJIbHOH paboTe
Oarapem. vHbOpMaLMH TI0 TeMeE.
OnTumMu3arys aBTOMaTHUECKOTO [ToArOTOBKA K BBIMOJTHEHUIO
yIpaB/ieHUs]  TIPOL[ECCOM  U3BJIEUEHUS nabopatopHOM paboThI U
T0JIe3HBIX MaTepHa/ioB U3 KOKCOBOT'O oTyeTa 110 J1abopaTOPHBIM
rasa Ha IpuMepe H3BJieueHHs OeH3071a. paboTam.
OcCo0eHHOCTH TEeXHOJIOTMU  BBITUIABKU
YyyryHa B JOMEHHOH MeuH.
@OyHKI[MOHA/IbHAs CXeéMa KOHTPOJA U
yTpaB/IeHuUst BBITJIABKU YyTyHa,
ocobeHHOCTH  pabOTBI  OT/E/bHBIX
KOHTYPOB UM CHCTeM OINTHUMM3ALUx
yrpaB/eHUs: TOAAQUM MaTepuajioB Mo
3arpysKu, TETJIOBBIM PEKUMOM,
ra30ZIMHaMHUYeCKUM PEXUMOM U XOJI0M
Teyu.
@OyHKI[MOHA/IbHAsT CXeéMa KOHTPOJIA U
yTpaB/eHUus] ONTUMa/IbHbIM PEXUMOM
BO3/lyXOHarpeBareJseu OIT.
OnTumu3zalsi  Mpolecca  BITUIABKU
yyryHa v Harpesa AyTbs JI1.
4. ABTOMAaTtM3anuA M ONTHMHU3aLusA| 5 [1K-6:3yB

CTa/ICIVIABWIBHOI'0 IIPOU3BOJACTBA B

KHCIOPOJAHBIX KOHBepTOpax M 2-X
BaHHbIX CTa/IeT/IaBUIbHBIX
arperarax.
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AypuTtopHast

—
5 § 5
KOHTaKTHasi paboTa T 5 @ T OE
] (B aKaj, yacax) 2 5 OpMa TeKYI11[er0 KOHTPOJIS -
Pa3nen/ Tema S = g By camocTrosiTensHOM yCI1IeBaeMOCTH U < T35
JVCLIUT/IVHBI Mo E | oow e paboThI MIPOMEXKYTOUHOU & 2 §
S| RE|EE| 8% aTTecTaryu O R S
S| SE 25| 28 =" 8
S| ER | BER| Og S
()
OcobeHHOCTH TeXHOJIOTUUeCKOro CamocrositennbHOe u3ydyeHre |OTyeT 110 1a00paTOPHOMA
TpoLiecca BbIMJIaBKK CTalu B 2X BaHHBIX yueOHOM 1 Hay4YHOU pabore. BrinosiHeHre
rmeyax ¥ aBTOMAaTH3alliKd TIPOLIeCCOB. nutepaTypbl. [Tourck WHAVBUAYaTbHOTO 3a/jaHust
@DyHKLMOHa/IbHAsA CXeMa YIIpaB/IeHUsl U JIOTIONTHUTeTbHOU B KOHTPOJIbHOM paboTe
KOHTPOJIS BBITJIABKU CTaJIu. vH(bopMalLvK TI0 TeMe.
ObGecrieueHre 6e30mMacHbBIX YCIOBHUH. IToaroToBKa oTUeETA MO
TexHOIOTUeCKue 0COOEHHOCTH nabopaTopHbIM paboTam.
BbIIVIABKM CTall B KOHBEPTOpax C
TIPO/AYBKOU MeTasijia KUC/IOpOAoM. THIIbI
Mo/iesiell MeTa/llTypruyeckrx MpoLeccoB
U ux 0CO0OEHHOCTH.
IleTepMUHMPOBAHHEIE, 6 | 621" 1 20
ONTUMU3UPYIOILIKEe KCIIePUMEHTATbHO —
CTaTUCTUYECKUe, IMIOUpPUYECKUeE,
HeWpoceTeBble, HEUYETKOM JIOTUKA U
JMHaMUuecKue, JIOCTOMHCTBA u
HeI0CTaTKH, peKoMeH/jal[1u.
@OyHKLMOHa/NIbHAsA CXeMa KOHTpOJsA U
OITHUMAabHOTO yTpaBJieHUst
KOHBEPTOPHbIM TipoLjeccoM. CHCTeMbI
Tipe/0TBpallieHUst BLIOPOCOB u
yopaB/ieHue  OTBOAOM  TUIaBUJIbHBIX
rasos.
5. ABTOMaTM3anMsa M ONTHMHU3AIUA| 5 I1K-6:3yB
mpouecca BbIUIABKH CTa/iM B
3/IeKTPOJYTOBbIX  CTa/IeN/IaBUJIbHBIX
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AypuTtopHast

~~
= & =
< Y o)
KOHTaKTHasi paboTa T 3 E 5
4 7 @dopMa TeKylero KOHTpoJisg | & =
o (B akaz. yacax) 5 . > e o
Pa3nen/ Tema S = g By camocTrosiTensHOM yCI1IeBaeMOCTH U T3
. >,
JVICLIATI/TUHBI Mo £ 5w S 2 paboThI TIPOMEKYTOUHOMN = 2 E
S| 8| EE| 8% aTTecTaryu O R S
2| ow g = S ® = S
g | S5 © & T o SO
= = o B oo O © §
()
neyax 1epeMeHHOro TOKa
CBEepPXBbICOKOW MOIIJHOCTH.
OcobeHHOCTH TeXHOJIOTUYeCKOro CamocrositennbHOe u3ydyeHue |OTyeT 1o 1ab0paTOpHOM
npouecca BbiiiaBku cram B CIT wu yueOHOM 1 HayYHOU paboTe. Brimo/iHeHHe
aBTOMaTHUYeCKoro ONTUMAJIbHOIO muteparypsl. [Touck WH/JVBU/lya/IbHOT'O 3aJ,aHuUs
yIipaB/eHUs SHepreTUYeCKUM u JIOTIONTHUTeTbHOM B KOHTPOJIbHOM paboTe
TeXHOJIOTUUeCKUM peXxumMaMu. vH(bOpMalK B 3/IeKTPOHHBIX
@DyHKIMOHA/IbHAsA CXeMa KOHTpOJS U 4 | 421" 1 39,3 |cpepctBax. IlogroroBka
yIpaBJ/IeHUs [IPOL[eCCOM 3JIeKTPOI/IaBKU. OT4eTa 1o 1abopaTOpHBIM
OnTuMur3anms yrnpaBJieHus MPOLeccoM, paboram.
BbIOOp KpuTepusi. Criocob
HerpepbIBHOI'O KOHTPOJIS TeMIlepaTypbl
CTaJIU.
HToro ceccuro (3UMHSASA) 5 | 18 |(18/10"'| 2 139,3 IIpomexyTouHas
arrecranus (3auer,
KOHTPOJ/IbHasi padoTa)
6. ABTOMarTrM3aluA MU ONTHMH3AIMA| 5 [1K-3:3yB
MPOLIECCOB BHEMEUHOH JOBOAKHU CTa/IH [TIK-5:3yB
B 3/IEKTPOAYroBbIX KoBuI-nieub (AKII) [T1K-6:3yB
U  YCTAaHOBKAX BaKyyMHPOBAHUSA [IK-7:3yB
CTaJIM.
TexHonoruueckue 0COOeHHOCTH CamocTositenibHOe usyuenve |I[IpoBepka rpaduka
JIOBOJIKY CTaj/lM B arperaTtax IeYb-KOBIII yueOHOM 1 Hay4YHOU BBITIOJIHEHHSI KypPCOBOI'O
(AKII). @DyHKIMOHA/IbHAsA cxema 30  |/mreparypsl. ITouck IIPOEKTUPOBAHUA.

KOHTPOJISI U ONTUMAaJIbHOTO yIipaBeHUs
TIPOLIECCOM JIOBOJKH CTaJIH.

JIOTIOTHUTEeTbHOM
“H(OpPMaIMY B 37IEKTPOHHBIX
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AypuTtopHast

—
5 § 5
KOHTaKTHasi paboTa T 5 @ T OE
. (B aKaz1, uacax) 2 5 OpMa TeKYLL[ero KOHTPOJIsA -
Pa3nen/ Tema S = g By camocTrosiTensHOM yCI1IeBaeMOCTH U < T35
JVICLIATI/TUHBI Mo B 5w S 2 paboThI MIPOMEXKYTOUHOU = 2 §
S| RE|EE| 8% aTTecTaryu O R S
S| SE 25| 28 =" 8
S| ER | BER| Og S
()
TexHo/OrnuecKue 0COOEHHOCTH cpenctBax. [logroroBka
LMPKYJISILJUOHHOI'O ONTUMAaJIbHOT'O KypCOBOT'0 MPOEKTa.
BaKyyMUPOBaHUs CTaJlN.
@DyHKI[MOHa/IbHAasE CXeMa KOHTPOJsA U
ONTUMU3UPYIOLLEro perympoBaHus
ripotiecca BaKyyMUPOBaHUSI.
OnrtuMuy3anus  ynpasjeHHUs [IpOLeCcCOM
Jint JOCTW)KEeHUsI MaKCHMabHOU
TIPOU3BOUTE/ILHOCTH.
7. ABTOMaTM3alua MU ONTUMM3AIUA| 5 [1IK-3:3yB
npomecca  pas/iMBKM  CTa/d  Ha [TK-5:3yB
MAaLIMHAX  HENpPepbIBHOI0  JIUThA [1K-6:3yB
3aroroBok (MHJI3) u Ha uTelHo- I1K-7:3yB
NMPOKAaTHBIX KOMILIeKCax.
TexHosiornueckue 0C00eHHOCTH CamocrosiTenibHOe H3yueHre |BeirosiHeHe rpaduka
pa3nuBKy cTamu Ha MHJI3 u ripo6/iembl yueOHOM 1 HayYHOU KypCOBOIr'o
IpU ONTHMMH3AaLMA M aBTOMAaTU3aLUH mutepartypsl. [Touck IIPOEKTHUPOBAHUS.
yIIpaB/IeHUs TIPOLIECCOM. JIOTIOTHUTeTbHOM
@DyHKI[MOHAa/IbHas cXeMa KOHTPOJI U MH(OpMaLIMK 110 TeMe.
ONTUMU3VMPOBAHHOIO YTIPaBJ/IeHHUs 1 40 [ToaroroBka KypcoBOro
TIPOLIeCCOM Pas3/IMBKHU. TIIpOeKTa.
OcobeHHocTd  pabOTBI  OTJE/IbHBIX
ONTUMU3HMPOBAHHBIX KOHTYDOB
yIIpaB/eHUs1 MPOLeCCOM pa3/iMBKU MpPU
VICII0/1b30BaHUU JIUTENHO-TIPOKATHBIX
KOMILJIEKCOB.
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AypuTtopHast - ?é\ =
KOHTaKTHasi paboTa £ § T s
4 7 @dopMa TeKylero KOHTpoJisg | & =
o (B akaz. yacax) 5 o 2 e =
Pa3nen/ Tema S = g By camocTrosiTensHOM yCI1IeBaeMOCTH U < T35
JVICLIATI/TUHBI Mo B . S : paboThI MIPOMEXKYTOUHOU 2 2 E
E %E E UE: é;’ aTTecTaryu J & =
3| S35 | 88| &8 S
= ™ = oM \.g :g
()
8. ABTOMaru3aluA MU ONTHMH3AIMA| 5 [TK-3:3yB
npoiecca Harpesa MeTa/ula mepej ITK-5:3yB
NMPOKaTKOM U B nporiecce [TIK-6:3yB
TepMHYECKOH 00pabdoTKH B medax ITK-7:3yB
KaMepHOro ¥ NPOX0/{HOr0 THUMa.
OcobeHHOCTH TeXHOJIOTUUECKOTO CaMocTosiTenibHOe u3yueHre |BeinonHeHue rpaduka
rpoljecca HarpeBa MeTa/ula B Iedax yueOHOM 1 HayuHOUH KypCOBOTO
KamMepHoro Tuna. @PyHKUHWOHaIbHas nuTepartypsl. [Tonck MPOEKTHUPOBAHUSI.
cxeMa KOHTPOJII W ONTHMAasbHOIO JIOTIOJTHUTETbHOU
yrnpaByieHusi. TUMbl KaMepHbIX Tieue, vH(bOpMaLMK B 3/IeKTPOHHBIX
KOHTYpa yIpaB/eHUsl. CpefCTBax.
OcobeHHOCTH yTIpaB/IeHust
TEeXHOJIOTUUeCKUM IIpOLIeCCOM Harpesa 1 49,5
MeTasula B reyax MpOXOJHOI0 THUIIa.
@DyHKI[MOHa/IbHAasi CXeMa KOHTpOJis |
ONTUMAJILHOTO yIIPaB/IeHUs] TeIJIOBbIM
PEXXUMOM MHOT'O30HHOM
HarpeBaTesibHOM meud. OnTUMH3aLYA
ynpaB/ieHUst TEeT/IOBbIM PEXXUMOM
HarpeBaTe/IbHbIX Teyeil.
HTtoro ceccuio (/1eTHAA) 2 89,5 ITpomexyTouHasi
arrecranus (3K3aMeH,
KyPCOBOM IIPOEKT)
HToro nmo pucuuninHe 18 (18/10M1'| 4 228,8 ITIpomexyTouHas
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Paszpgen/ tema
JVCLIUT/IVHBI

Kypc

AypuTtopHast
KOHTaKTHasi paboTa
(B akaj. yacax)

JIeKLAN
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

KOMIIeTeHIINH

arrecranus (3auer,
JK3aMeH, KypCoBO#
MPOEKT)
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5 O0pa3oBare/ibHbIe 1 HH(POPMAI[HOHHBIE TEXHO/IOTUH

st mpakTU4YeckoW peayM3aldi TPeJyCMOTPEHHbIX BHZOB yueOHON paboOTbl B KauecTBe
oOpa3oBare/lbHbIX TEXHOJOTWA B TIPerofiaBaHuM AUCLUIUIUHBI «ONTUMU3ALMS  yTIpaBieHus
TeXHO/IOTMUeCKHMMHU MpOoL{eCCaMU MeTaJl/Typruyeckoro MpoU3BO/CTBa» UCIO/b3YOTCS:

TpaduyuoHHble obpasoeamesbHble MmexHono2uu — WHGOPMALMOHHAsE JeKIUs (BBOAHYIO
JIeKLUI0, TZe ZlaeT TepBoe Ipe/cTaB/ieHre O MpeiMeTe U 3HAaKOMCTBO CTY/€HTOB C Ha3HaueHUeM U
3a/jlauaMu Kypca); JeKL[UM — KOHCY/IbTalliM, W3/I0)KeHWe HOBOrO MaTepuasna COIPOBOXKJAeTCs
TIOCTAaHOBKOM BOIIPOCOB M [UCKYCCHEH B TOMWCKaxX OTBETOB HAa 3TH BOMPOCHI; labopaTopHble M
TipakTH4eckue paboThl, KypCcOBOe MpOoeKTUpoBaHue U utoroBasi BKP.

TexHonoeuu npobnemHo20 0b6yueHuUs1 — TIPOOIEMHbBIE JIEKLIMH SIB/ISIETCST Pe3y/IbTaTOM YCBOEHMUS
To/TyYeHHOUM MH(OPMaLMU MOCPeJCTBOM MOCTAHOBKK MP00IeMHOr0 BOIMpOCa U TOMCKa MyTel ero
pelleHus]; TIpaKTUYeCKWe 3aHATUsS C KCIOb30BaHHMEM TIpoOsieMHOro oOydeHHe, KOTOpOe
3aKJ/TFOUaeTcsi B CTUMY/TMPOBAHUM CTY[EHTOB K CaMOCTOSITeIbHOM «Z00bIue» 3HaHW, He0OX0AUMBIX
JJ1s1 pellieHusi KOHKPeTHOU rpobiemsl. [IpakTrueckoe 3aHsATHe Ha OCHOBe KelC-MeTozja — oOyueHue
B KOHTEKCTe MO/|e/IMPyeMOil CUTyal[id, BOCIIDOM3BOJsILEN peajbHble YCIOBUSI HayuHOM,
TIPOM3BO/ICTBEHHOM, O0OIlecTBeHHOW JesTesnibHOCTH. OOyuvaroiyecs AOJDKHBI TPOaHaIM3UPOBAaTh
CUTYyaL1to, pa30bparhbcsi B CyTH MTpob/ieM, TIPe/JIoKUTh BO3MOYKHBIE PellleHHsl U BbIOpaTh JTyylliee 13
HUX.

TexHono02uu npoekmHo20 oObOyueHusi — oOpraHu3alusi obOpa3oBaTe/sibHOrO —TIpoljecca B
COOTBETCTBHM C aJTOPUTMOM II03TAlHOTO pelleHusi TPoOJeMHOW 3afiaudl WM  BBITTOJTHEHUS
yuebHoro 3asanusi. CTy[eHTbl B BBITIOJIHSIIOT MCC/IeIOBaTe/IbCKANA KypCOBOMW TIPOEKT, B KOTOPOM
NIPOM3BOJAT HayuHble MCC/Ae[0BaHUsS MO 33/laHHOM TeMe B paMKaX H3ydaeMbIX B AUCLUIIMHE.
Pe3ysnbrarel vccae0BaHUs NIPeZCTABISIOT B (JOPMe YCTHOTO JI0K/IaZia Mo Mpe3eHTalii U KypCcoBOTro
NpoeKTa.

* lH(popMayuoHHO-KOMMYHUKAYUOHHble 06pa3zoeamesbHble MeXHON02UU — B XOie TIPOBe/IeHUsT
JIeKIJUOHHBIX 3aHATUW MpeJyCMaTpHBaeTCs MCI0/Ib30BaHWe 37eKTPOHHOIO [IeMOHCTPALMOHHOTO
Marepuana (JeKLUW-BU3yaau3aldi), WCIoIb30BaHUe VIHTepHeT pecypcoB i TPOMEeXXYTOUYHBIX
aTTeCTalvii ¥ MPOBEPKU OCTATOUHBIX 3HAHWH, UCII0/Th30BaHKE yUeOHOU U HAyUHOU JTUTEPATYPhI T10
TeMe HM3yuaeMou JUCLUITUHBI.

[lpakTryeckue 3aHATHSI TIPOBOAATCS B (OpMe TNPaKTUYeCKOW TIOATOTOBKU B YCIOBUSIX
BBITIOJTHEHUsT OOyuarol[UMHUCST BHAOB paboT, CBsi3aHHBIX C Oyayiieil mpodeccroHaIbHON
JlesTe/IbHOCTbI0 W HarpaB/eHHbIX Ha (pOpMUpOBaHUe, 3aKperyieHWe, pa3BUTHeE MpaKTH4YeCKUX
HaBBIKOB 1 KOMIIeTeHI1i 1o ripo¢uio obpa3oBaTeibHOMN MPOrpaMMBbl.

6 YueOHO-MeTOANYeCKOe 00ecriedyeHHe CaMOCTOATe/IbHON PadoThl 00yJaromuxcs

[lo pmucuunmHe  «OnTMMH3aLMs — YIIpaB/ieHUsI  TeXHOJIOTMUECKMMM  MpOoLieccamMu
MeTa/UTypruueckoro  IMpOM3BOJCTBa»  MpeJyCMOTpeHa  ayJuTopHas W BHeayJUTOpHas
caMmocTosiTesibHasi paboTa 00yJaroLuxcs.

AynuTtopHasi  camocTosTesibHasg —~ pabora  oOydaromuxcsi — TIpejiosiaraeT  BBITIOJIHEHHE
nabopaTopHBIX M TMpaKTUUeCKUXx paboT, KypcOBOro TIpOeKTa, U [JOK/Iaf, [0 TIOMy4YeHHbIM
pe3yJsibTaTaM B IpoLiecce KypCOBOTO MPOoeKTUpoBaHus. I1o pe3ysbTaTtam OLIeHMBAIOTCS [10/TyUeHHbIe
HaBbIKW M YMEHMS 110 CO3/JaHUI0 CUCTEM ONTHUMAaJIbHOIO yIpaB/eHusl B COOTBETCTBUU C OTBeTaMH Ha
TIOCTaB/IeHHbIe BOIIPOCHI.

ITpumepbl 80npocoe 0151 yCIMHO20 0Npoca no ebino/AHeHHbIM 1a00pamopHbiM pabomam

Tema nabopaTopHoii paboThl | Bompock! /it YCTHOTO OIpoca

1. Onpepnenexnue 1. HasHaueHve W orpefesieHWe IIOHATUS  «CTaThyeckKas
CTaTUYeCKUX U XapaKTepUCTUKa».
JIMHaMHAYeCKUX 2. Uto Takoe AMHaMUYeCcKas XapakKTepUCTHKa?




OpPTOTOHAILHOW (PYHKLIUU
Youmuia

XapaKTepUCTHK 00beKTa 3. /IuHamMHuuecKue rapaMeTpbl 00beKTa ONMTUMHU3al[|H.
ONTUMM3ALIUU 4. TloHsiTWe KpYBOM pa3roHa.
yIpaB/IeHUst 5. OCHOBHBIE CBOMCTBa MeTO/ia HAUMEHBIIINX KBaZJpaToB.
(MaTtemaTtnyeckasi MoJie/b,
pacuer 1o
5KCIIepUMeHTa/IbHbIM
JIaHHBIM)

. NI3yuenne mMetoza noucka | 1. OCHOBHbIE T0OJIOKEHHUS MeTOZa IOMCKA IO 3allOMUHAHUIO
3KCTpemMyma 1o 3KCTpeMyMma.
3arlOMUHAaHUIO 2. CTpyKTypHasi CxeMa peaju3alid MeToJa W Ha3HaueHUs
3KCTpemMyma OTZe/IbHBIX 3JIEMEHTOB CXEMBI.
ONTUMU3MPYEMOr0 3. YcnoBus (GYHKL[MOHMPOBAHUS 3arl0OMHHAOLLero
rnapamerpa Y pacuer yCTpPOWCTBA.
TPaeKTOpPUM TIOUCKOBOrO | 4. Yc/0BUS peBepca UCIIOTHUTEIBHOIO0 MeXaHu3Ma.
pexxuma 5. Ha3HaueHue BbIZIED)KKH CUTHYM-peJie.

. N3yuenue L11aroBOI0 1. YcoBre npumeHeHUs 11aroBOro TUIla MOKCKa.
TIPUHLMIIA rnovcka | 2. JIocToMHCTBa Y HeJOCTaTKU MeToZa IIOMCKa  I10
5KCTpeMyma II0 MeTOoAy 3arIOMHHAHUI0 5KCTpemMyMa rnapaMmeTpa.
3anoMUHaHus 3KcTpemyma | 3. TlpeumyiriecTBo criocoba IO 3arlOMMHAHUIO SKCTpeMyMa
TipypallleHui TIpYpaIllleHU.
ONTUMHU3UPYEMOTO 4. Tlokasaresu KauecTBa IIOMCKOBOIO IIpoLjecca.
napametpa. OrnpepeneHuve 5. Uro Takoe wWHepHMOHHOCTL? KakoBa KoOjMuyeCTBeHHast
TPaeKTOPUU  TIOMCKOBOTO OLleHKa 3TOoro napaMerpa?
peXxuma.

. Criocobb1 TIOBBILLIEHUSA 1. YcioBHUe 0CTaHOBKM MOUCKA
3¢ deKTUBHOCTH 2. Ha3HaueHue CTaOMIM3UPYIOIIETO YCTPOWCTRBA.
TIOUCKOBBIX pexxumoB | 3. Mogesb paboThl CUTHYM-perie
CAQOY mno 3anomuHanuto | 4. HasHaueHue AudQepeHLUPYIOLIEr0 YCTPONCTBA U €ro
3KCTpeMyma XapaKTepUCTUKHU

5. TlokasaTeny KaueCTBa MOMCKOBOTO PeXXKHUMa

. V3yuenue npuHiuna | 1. [ToHsiTUe IPUHLMIIA HEYETKOU JIOTUKU
paboTbl CAOY, | 2. HasHaueHMe (DyHKLM IPUHA/IEKHOCTH
OCHOBAaHHBIX Ha | 3. IlpuHLMITBEI HOPMUPOBaHMS Oa3bl TIPABUIT
WCIIO/Ib30BaHUU 4. JJoCTOMHCTBA W  HEAOCTAaTKU  T[PUHLUIIA  [IOWCKa,
TIPUHLUTIOB HeUeTKON OCHOBAHHOT'0 Ha MOHATUSAX HEYETKOM JIOTUKH
JIOTUKM ¥ HeueTkux | 5. Kakue rapameTpsbl ONTUMU3HPYIOLLEro rpotiecca
MHOJKeCTB WCI0/1b30BaHbl NPU HEUeTKOW ONTUMH3aLIUU?

. N3yuenue npuHumna | 1. O6sacTk UCIOIB30BaHUS METO/[a
noucka B CAOY mo | 2. CpoiicTtBa pyHKIMH Youillia
VIHTerpaJbHOU oueHke | 3. YcaoBus 3QpQeKTUBHOr0 UCIO0/Ib30BaHUs (GYHKLIMK Y oriia
peakiuu 4. JJoCTOMHCTBA U HEOCTAaTKU UCII0/Ib3YeMOI'0 MeTozia
ONTUMU3HPYEMOr0 5. YcnoBue peBepca Mpu UCMOJ/Ib30BaHUU MeTO/1a
ripotiecca Ha
TeCTUPYHOLLlee
BO3jelicTBUe B  (opme

ITpumepbl mem npakmuueckux pabom no oucyunauHe:

1. Wcnonbp3oBaHMe MeTOAA HAWMEHBLIMX KBaJpaTOB TMpPU OIpeJeleHud CTaTuuecKou

9KCTpeMa/ibHOI0 BU/ia XapakKTepUCTUKH IpoLiecca.
2. OCHOBHBIE TIPUHLIUATIBI

W MdTeMaTu4yeCKasd MoAe/b METOAa IIOMCKa 3SKCTPpeMyMd
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ONITUMH3UPYEMOT0 TlapamMeTpa WK IPOU3BOHON 3TOTO MapameTpa.

Mertop noucka skctpemyMa B CAOY ¢ NpUHYAUTE/IbHOU MOAYJISLIEN.
Mertop novicka 3kcTpemyMa B CAOY 111aroBoro npuHLIia rorMcka U peKoMeHaluuy 1o

MeToj, moucKa MO0 WHTEerpajbHOW OLleHKe peakLMd ONTUMU3MPYeMOro mpoliecca Ha

3.
4.
HCII0JIb30BAHUIO METOd.
5.
TeCTUPYIolee BXO4HOe BOB,E[QﬁCTBHE.
6.

Cocrasiienre cTpyKTypHbIX cxeM CAOY pas/inuHbIX MeTO0B ITOUCKA IKCTpeMyMa.

7. MeTO,[[ ITONCKa 3KCTpeEMYMd Ha OCHOBE HCIT0/Ib30BaHUA TIPDUHLUIIA HEUeTKOU JIOTUKH.

ITpumep KOHMPOABHBIX MecMoe8 Npu NpoeedeHUU NPAKMUYeCKUX 3aHsimutil no
ducyunauHe «Onmumu3ayus ynpaeneHusl MexHo/102U4eCKUMU Npoyeccamu
Memasypau4eckoz20 npou3eo0cmea»

OTBeTb! Ha KOHTPOJIBHBIN

[IpMep KOHTPOJILHOIO TecTa

TeCT
1. Bropout 1. Kakoii mopsiioK anmpoKCUMHUPYIOITero ToJIMHOMa Haubosiee
2. Tperni TIpyeMJ/IeM JIJIs1 OTIpe/ie/IeHUs CTaTUYeCKOW XapaKTepUCTUKU
3. HersepTbIit T0 SKCIIePUMEHTa/IbHBIM JJaHHbIM y=f(X)
4. TlepBbin
e
X
1. IlarosbIi1 TIPUHLIATL 2. Kakoi U3 MeTOJOB TOMCKAa SKCTpeMyMmMa Haubosee
CAQY 11e/1ec000pa3HO TIPUMEHHUTH TPU ONMTUMH3AIUY yTIpaB/ieHus
2. Tlo 3alIOMUHAaHHUIO obbekTaMu € TepejaToyHbIMK  (YHKLUSIMH, KOTOpble
JKCTpeMyMa fapameTpa TIpUBe/IeHb] HIDKe:
3. Ilo 3alIOMMHAHMIO i
JKCTpeMyMa CKOpPOCTH X /-1*0 v
V3MeHeHus rlapaMeTpa e
P P f S5p+1
X Y
10 —
f 100p +1
X / 10 Y
[ 1000p+1
Tpaekropusi  Y(t) npu 3. Ha Bxog curnym-pene CAOY no 3aroMHWHaHUI0 3KCTpeMyMa
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3a/laHHOM HavyaIbHOM ONTHMU3MPYEMOro IapameTpa MocTyIaeT CUTHa:

HaripaB/IeHUU X(1) Y (1)

onpeJensieTcs B

COOTBETCTBUU C PN o
TIpUMeHsIeMbIM MeTOZ0M T~ N
(Hajo  agymat, a  He .

BBIOMPATH) -

OnpefendTs  TPAaeKTOPWIO  W3MEHEHUsl  YIPaBJSOLLEro
BO3elicTBUS X(t) MpU 3aZlaHHOW 30HE HEUyBCTBUTE/IbHOCTU
[JY. npu 3a/jaHHOM Haua/lbHOM HaripaBieHud X(t)

X(t)

Obyuaroiuiicst Ipy U3yYeHUH AUCLMIUIMHBL « OMTUMH3aLUsi YTIpaB/ieHUs TeXHO/IOTuue CKUMHU
TpoIieccaMyd MeTasTypruyeckoro TIPOM3BO/CTBa» [IO/DKEH BBITIONIHUTE KOHTPOJIbHBIE DPabOTHI,
COOTBETCTBYIOII[ME TarlaM KypCOBOTO MPOEKTUPOBaHMSI TI0 BEIOPAHHOM UM TeMe (MHIUBUYa/IbHO).

ITpumepbl mem KOHMPOAbHBIX pabom no uzyuaemoti oucyunjauHe (0OUH eapuaHm)

1. Tlo 3KcriepuMeHTasbHBIM [JaHHBIM TOJYUWTb ypaBHEHHE SKCTPeMa/lbHOM CTaTUueCKOu
XapaKTepUCTUKU B BUJe JTMHUM Perpeccuy B KOOpAMHATax <<ympapJsitolue Bo3[elCTBHe-

X>>-<<OnTuMH3vpyeMbli napameTp - Y>>: ympaBjeHue Y = fx), KonkpeTHslli nprmep

pellieHusl 3a/JaHus IPUHSATH B COOTBETCTBUM C TEMOM.

2. C wucnosib30BaHWEM UHCAEHHOTO MeToZla Oijiepa OIpe/e/uTh TPaeKTOPHIO0 TOMCKa
WHEPIMOHHOTO 3BeHa C 3ara3/iblIBaHMEM ONTHMHU3UPYEMOro TilapameTrpa O0beKTa
yTpaBjieHusi TIpU COO/I0/IEHUH YCIOBUM, B COOTBETCTBUM C TIPeJCTaBJIeHHOM CXeMou
MeTO/ja TIOMCKa:

X
(T)

' Y (T), 1 Z1(1) 1 Z(1)="?
K 0 AT > 1 >
X 06p + 1 T3p +

Tpaektopuss  y=f(x) 3a7aeTcs WHAWBUAyaJbHO (CTaTUUeCcKass XapaKTepUCTHUKA)  TI0
pe3y/ibTaTaM BBITIO/IHEHUs T1€PBOM KOHTPOJbHOW; 3HaueHusi T wu Ts -3ajatorcs

VH/IMBU/yaIbHO WJ/IM T10 JIMTePaTypPHbIM JaHHBIM.

3. Tlo ¢wusmueckoMy TmpejCTaB/eHUI0 W OMNHWCAHUIO TEXHOJIOTMUeCKOro arperata M
MIPOMCXOZSAILEro B HEM IMepexoZHOro Mpolecca COCTaBUTh CTPYKTYPHYIO CXeMy KOHTypa
ONTUMM3ALIMM yTIpaB/IeHUs] TeXHOJIOTMYeCKUM IPOLIeCCOM, C MCII0/Ib30BaHUEM IPUHSTOrO
npe/JIOKeHHOro Metoza. [IpuBecTH (QyHKLMOHa/JBHOE ONUCaHWe KaXJOro 3j1eMeHTa
CTPYKTYPHOU CxeMbl B BHJie (hOpMasii30BaHHOTO IpeJ/iCTaB/IeHUs] MaTeMaTHyeCcKol MOzenu
MIOMCKOBOI'O pe)xrMa B BHUJie Tpaektopuu Z(t), Y(t), X(t) u B KoopauHarax: <<Y(X), Z(X) -
X>>,
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Memoduueckue pekomeHoayuu no ebl00py membl Kypcogoz20 npoeKima u nopsiooK 3aujumsl.

[Jenbto BBINOHEHWs] KypCOBOIO IPOEKTa IO MU3y4yaeMOW [JUCLMIVIMHE SBJISeTCS: TOoTy4YeHHne
TIPaKTUUeCKOTro OMbITa ¥ NprobpeTeHre HeOOXOAMMOTO OTTbITa M0 CO3/IaHHI0 aBTOMAaTHU3UPOBaHHbBIX
CUCTeM aBTOMATMYeCKOM ONTHMH3ALMKA  YIIPaB/IeHUS TEeXHOJIOTMYECKHMMH IIpollecCaMu  C
VICTI0/Tb30BaHUEM COBPEMEHHBIX TeXHUUECKUX CPeJCTB KOHTPOJIS, yIpaBieHus: U UH(POPMaLIMOHHbIX
KOMMYHUKALUU.

KypcoBoli npoekT BeINosHsieTcst B 8 cemecTpe.

Haricanve KypcOBOTO TpOEKTa SIBSIeTCS BaXKHBIM 3BEHOM B BBIPAOOTKe y 00yYarouxcs
HaBBIKOB K CaMOCTOSITEJIbHOW HayuHOW paboTe ¢ y4yeOHOM /iuTepaTypoill M CIIPABOUHMKAMU T10
KOHKDETHOM TeMaTHKe, MprobpeTeHNH OmbiTa OOPM/IEHHS TEKCTOBOTO M rpauecKoro Mareprasia
B COOTBETCTBMM C [JE€UCTBYIOLIUMM CTaHJApTaMd C HCII0/Ib30BaHUEM  COBpPEMEHHbBIX
VH(OPMAaL[MOHHBIX CPeJCTB.

B xofie BbINO/THEHUS] KypCOBOTO TIPOEKTa U3y4yaroTCsl TEXHOJIOTMUeCKUe U TeIJIOBble PEXXUMBbI
paboTbl 00bekTa ympaBjeHHsi, COCTaB CPeACTB KOHTPOJIS W DPeryJMpoBaHus, (QyHKLWU
aBTOMaTU3MPOBAaHHOW CHUCTEMbl ONTUMAJILHOTO YIpaBleHUs TEeXHOJornyeckoro mnpotecca. Ha
OCHOBaHMWM M3yUYEHHOrO0 MaTepuajsa CoOCTaB/isgeTcsl (GYHKLMOHaAbHas CxeMa aBTOMaTH3alivy,
pa3pabarbiBaeTcsi CTPYKTypHasi cxeMma JiokanbHOW CAQY, BbIOMpAlOTCS Cpe/icTBa KOHTPOJS U
pery/iMpoBaHusi, PaCCYMTHIBAIOTCSI ONTHMa/bHble HACTPOMKU DPeryssTopa, IPOM3BOAUTCS aHaau3
pa3paboranHoit CAOY. CTy#eHT yUUTCSI COCTaBJISATh TOSICHUTE/IbHYIO 3alTUCKY, CTielUupHUKaI[|Mio Ha
KOHTPOJIbHO-M3MepUTe/IbHble  MPUOOPhI M aBTOMATHKY,  BBINOJMHATH  CTPYKTypHbIE U
(yHKLIMOHaIbHbIE CXeMbl aBTOMATH3alMy BEIOPDAHHOTO TEXHOIOTHYeCKOro 00beKTa.

BeimonHeHne KypcoBOro rnpoeKkTa COCTOUT U3 BBITNOJIHEHUS CIe/lyIOIINUX 3TarloB:
O3HakoMJIeHHe C TeMaMU [POEKTOB
Brlziaua 3a1aH1s Ha KypCOBOW ITPOEKT
CO6op 3KcriepuMeHTaTbHbIX JJAHHBIX
CornacoBanue U yTBepX/ieHHe TeMbl KypCOBOTO ITPOEKTa
IMoabop nuTepaTypsl
AHanu3 ¥ MoAroTOBKa JIMTepaTypHOro o63opa
CocrabsieHre MaTeMaTH4eCcKOW Mo/iesii 00beKTa yrpaB/eHust
Paspabotka cTpykrypHOi cxembl CAOY TeXHOJ/IOTHUeCKOTO TlapameTpa
Amnanu3 nepexogHbix nporieccoB B CAOY
Pa3paboTka (yHKIMOHAIBHOM CXeMbl aBTOMAaTH3aL[ TEXHOJIOTUYeCKOTO
ripotiecca u crneijudukaiuu KUIT u A
11.  OdopmiieHre KypCcOBOIo MpOeKTa U cZjaya Ha MPOBEPKY.
12. 3ammra KypCcOBOIO IpOeKTa

KypcoBoii poeKT cOCTOUT M3 TEeKCTOBOM UacTH (TIOsSICHUTe/IbHOM 3anucku) Ha 30-40 cTpaHuLl
u rpaduueckoid yacty — 1 juct ¢opmara Al. I'padrueckas yacTb KypCOBOTO MPOEKTAa COZEPXKUT
cxeMy aBToMarm3auyu oObekta. Crenudukanus 000pYZOBaHMSI MOXKeT pAaCIonaraTbCs Haf
LITAMIIOM Ha CXeMe aBTOMaTHU3aliiy WK B IPUJIO)KEHUH TOSICHUTE/IbHOM 3alMCKU.

KypcoBol nIpoeKT CIy>KMT /151 IPUBUTHSL HaBBIKOB 10 PACYeTy TUIOBBIX CUCTEM yTIpaB/IeHMUs.
KypcoBo#i npoekT Bk/touaeT: 1 yacTh — OmuMcaHue 00beKTa, MpOoLeCCOB MPOTEKAaloIUX B 00BeKTe,
€ro XapaKTepPUCTHK, COCTaBleHMe mareMmathueckon mogenn OY; 2 uacte — cuHTe3 CAQY,
COCTaB/iIeHMe MaTeMaTUueCKOW MOJie/Ii KOHTypa pery/ivMpoBaHusl U pacyeT rapaMeTpoB HACTPOWKHU
OTNTUMH3aTOpa HeCKOJIBKUMH CIT0Cobamu.

3aluTa KypCOBOrO TIpOEKTa IPOBOAMUTHLCA OTKPBITO, TO €CTb B TIPUCYTCTBUM BCeU
CTyzieHueCKou rpymmbl. CTyzieHTy HeoOX0JMMO KPaTKO M UeTKO M3/I0KHUTh CYyTh KYPCOBOTO TIPOEKTa
B TeyeHue 10-12 muHyT. Ilo AeMOHCTpaLMOHHOMY JIUCTYy CO CXeMOW aBTOMAaru3allMy yKa3aTb
JIOKaJ/IbHbIe CUCTeMBI yIIpaB/eHus], KOHTPOJIS YU TEXHUYEeCKOW 3alljUThl U Ha3BaTh JaTYWKU OCHOBHBIX
TeXHOJIOTUYEeCKUX BETUYMH.

LoOoONTUT W=

—_
e
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3amra Jo/DKHA TMPOZIeMOHCTPHPOBaTh 3HaHHME OCHOBHBIX BOIMPOCOB TeMBI, JUTEpaTypPHBIX
VICTOYHHUKOB, METO/IOB pacyeTa KOTOpbIe CTY/eHT MCI0/Ib30Basl IIPU HalTMCaHUU KYPCOBOI'O MPOEKTa.

Bo Bpems 3aiuThl CTy[eHTy npu cebe HeoOXOAWMO WMeTh: WCIIPABIEHHYIO M aKKypaTHO
0()OpMJIEHHY10, CLIUTYIO TIOSICHUTEIbHYIO 3alMCKYy; JeMOHCTPALMOHHBIN JIUCT C (PyHKL[MOHATbHOU
CXeMOll aBTOMaTH3allid Ha BaTMaHe pa3mepa Al; 3/1eKTPOHHBIM HOCUTeNIb (JUCK Ha KOTOPOM
cobpanbl 13, cxema aBroMaTu3aldy, TIpOrpaMMa pacueTa KOHTypa YIpaB/IeHHsi, TIpe3eHTalusi);
3aueTKy. VimocTpaljioHHbIe MaTeprartbl /71 3aIUThl MOTYT OBbITH BBITIOTHEHBI HA KOMITBIOTEpe /1/IsI
JleMOHCTpaLX Yepe3 IPOeKTop.

[lo wroram mipofe/niaHHOW pabOThl M 3alIUTHl  CTYAEHTY BBICTABMSETCS — OL[eHKa.
«HeyzioBieTBOpUTeILHO» CTaBUTCS B TOM CJ/lyyae, eC/d CTYLEeHT BO BpeMs 3alliiThbl IPOSIBUJI
TI0JTHOe He3HaHWe TeMbl, He CyMeJl MPaBU/IbHO OTBETUTh Ha 3a/laHHble BOIPOCHI MO0 3allUIljaeMOMy
KypCOBOMY TpOeKTy. EcCau CTyleHT Moyyurn Hey[OB/IeTBOPUTE/bHYIO OLeHKY, Ha3HauyaeTcs
TIOBTOPHAs 3alljuTa WY [IOPYYar0T HalrcaTh HOBBIM KYPCOBOM MPOEKT M0 APYyrou Teme.

3amuileHHbIM KypCOBOM TPOeKT ocTaeTcsi Ha Kadezpe. Jlyuilive TpOeKTbl MOTYT ObITh
PeKOMeH/IOBaHbI //Isl I0K/Ia/IoB Ha HayUHBIX CTy/leHUeCKHUX KOH(epeHIsX, K MmyO/iIuKalyy Te3nCoB
B CTyZleHUeCKrUX COOPHUKAx

YcrnemHasi 3amura KypcoOBOrO TIpOeKTa SIB/sSIeTCS [OMYCKOM K cJjaue 5K3ameHa I10
gucuumiiHe «OnTUMM3alUs yIripaB/ieHHs TeXHOJIOTMUeCKUMU TpoLiecCaMU MeTaslTypruyeckoro
TIPOU3BO/CTBA».

ITpumepbl mem Kypcoebix npoekmoe no oucyuniuHe «Onmumusayusi ynpaeneHus
MmexHO0/102u4eCKUMU Npoyeccamu Memasjayp2u4eckozo npou3eoocmea»

1. ABToMaTu3alysi ¥ ONTHMM3ALMs YIIPABJIEHHs TPOLECCOM HW3MeJIBUeHHsI MaTepUasoB C Iie/IbI0
JOCTIDKEHHS] MaKCUMaJ/IbHOH TPOM3BOAWUTENBHOCTH OapabaHHBIX MeJIbHUI], paboTaroliux B
3aMKHYTOM LIUKJIe

2. ABTOMaTtM3arviss W ONTHMMU3AlMsl YIPaBeHHs TIPOIIECCOM CITeKaHWs arjioMepara C Le/blo
JOCTI)KEHUS] MaKCUMaJTbHOM TTPOM3BOJUTE/TbHOCTH TIPOIIECCa 3a CUeT PalMOHABLHOTO YB/IaXKHEHHUS
aryioMeparjiOHHOM IIIHUXThI

3. ABTromaruzalss M ONTHUMM3ALMSA  yIOpaBJI€HUS TIPOIIECCOM  CIEeKAaHWUS IIMXThI  Ha
aryioMeparjioOHHbIX ~MalllMHAX, WMEIOIUX KOJbIIEBOM OX/Ia[UTelb C 1[eJIbI0  JIOCTHIXKEHHUS
MaKCHMasbHOM TPOM3BOJUTEILHOCTH TPOIieCcca 3a CUET pal[MOHATbHOTO YIIPABAEHMs PaCcXofoM
KOKCa B IIIHXTY

4. ABTOMaTH3alMsl W ONTHMM3ALMs YIIPABIEHHsI TPOLIECCOM OOXKHTa W3BECTHSIKA /IS TTO/TyUeHHsI
W3BECTH BO BPAIIAOIIMXCS MeUaXx C LIe/IbI0 OCTH)KeHUsST MUHUMAa/IbHOTO Pacxofia TOT/IMBA, 33 CUeT
paLMOHA/ILHOTO YIIPaB/IeHHsI TIPOLIECCOM €ro C)KMraHHst B paboueM TpOCTpaHCTBe

5. ABTOMAaTH3a¥si ¥ ONTHUMU3AIUs YIIPaBIeHUsT MPOLIECCOM KOKCOBAHMSI C IIeJIbI0 [[OCTHKEHUS
MaKCHMa/IbHOM MPOW3BOJUTEILHOCTH TPOIIECCa 3a CUET PAl[MOHA/IbHOTO YIIPAB/IE€HHS IPOLIECCOM
peBepCUpPOBaHUsI MIPOJYKTOB CrOPAHHs], C YU€TOM TeMITepaTyphl B OTXOZsIIeM O0OpoBe U3 KaXK0ro
MPOCTEHKA

6. ABTOMaTu3alMss ¥ ONTUMH3AL[MSl  YIIPAB/IeHWsS TPOLIECCOM BbIIEJIEHUSI  TIpeZiesTbHBIX
YIJIEBOZIOPO/IOB M3 TMPSIMOTO KOKCOBOTO Ta3a C I[e/IbI0 BbIJEJIEHUS] MaKCHMaJ/IbHOTO KO/IMYeCcTBa
OeH30/1a 3a CUeT pal[MOHAJBHOTO YTIPABJIEHHS] TEMITePaTypHbIM PEXHUMOM TIPOLIECCA BbIIeTeHUS
OeH3o/a

7. ABToMaTM3auysi W ONTHUMM3ALMS  yMpaB/eHWs TMPOLECCOM CKWTAHWS TOIUIMBA B
BO3/lyXOHarpeparesie JOMEHHOM TeuH C I1e/Ibi0 00ecrieueHrs MaKCUMabHOM CTeNeHH aKKyMYJISLUM
Teryia Haca/IKoM 3a CueT paljOHaIbHOTO YIIPaB/Ie€HHst PACX0I0M BO3/lyXa B pe)KMMe Harpera

8. ABTOMaTH3aIMsl U ONTHMH3ALUs YIIPaB/IeHuUs MTPOLIECCOM HarpeBa AyThsl B BO3/yXOHArpeBaTe/Isix
pereHepaTUBHOIO THIIA C LIE/IbI0 JOCTYDKEHUsS] MAKCUMAabHOM aKKyMY/ISILIMK Teryia HacaZikou 3a
CUeT palMOHabHOM MPO/0/DKUTE/TbHOCTH HarpeBa

9. ABTOMaru3alUs ¥ ONTHUMU3ALIMS yTIPaB/Ie€HUS TIPOLIECCOM BBITUIABKUA UYT'yHa B ZIOMEHHOM Meun
NPy pallMOHAIbHOM YIIPABJAEHWU T0Jauel MPUPOAHOrO rasa C I[eJIbl0 MUHUMM3ALUN YIeIbHOTO
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KO/IMYeCTBa KOKCa Ha TOHHY UyTyHa
10. ABTOMaTH3aLMs ¥ ONTHUMU3aLMsl YIIpaB/ieHUs MIPOLeCCOM BbITVIaBKM UYT'yHA B JOMEHHOW Meuun
NP palLjMOHA/IbHOM YTPaB/IeHUM COOTHOILIEHVEM YZe/bHbIX KOIM4YeCTB IPUPOJHOIO rasa K
VAe/IbHOMY KOJIMYeCTBY KUC/IOPOZAA C LiebI0 JOCTWKEHUS MaKCHMalabHOM MPOU3BOJUTE/HOCTH
ey

11. ABTOoMaTu3aLMs ¥ ONTUMM3aLMsl yIpaB/ieHHs IPOLIeCCOM BBIIIJIAaBKU CTald B KUCJIOPOLHOM
KOHBepTepe C BepxXHel TIPOAYBKOM TIpY parjMOHaIbHOM YIIPaBIe€HUM JHeprornorpebieHreM
[OBWKEeHUsT [IbIMOCOCAa C Lie/IbI0 CHIDKeHWs Y[e/bHOIO pacxofa 3/7eKTPO3Hepruu, 3a Cuer
VICTI0/Ib30BaHUs I'M/IpaBIMue CKOW My(Thbl

12. ABromaru3anusi U ONTUMM3ALUS yIIpaB/JeHUs IPOLeCCOM BbIIJIABKU CTalyd B KUCIOPOLHOM
KOHBepTepe C BepXHel NPOAYBKOW IIPU PallMOHAJIBHOM YIIPaB/I€HUM UHTEHCUBHOCTBIO MPOJYBKU C
L[eJIbl0  Tpe/oTBpallleHUss  BbIODOCOB ~ MeTasUIo-IIJIaKOBOM ~ SMY/IbCHM W TIOBBIIIEHUS
NIPOM3BOAUTEIBHOCTH TIpoLjecca

13. ABromMaruszanusi ¥ ONTHMH3ALUS YIIpaB/IeHHSl TMPOLIECCOM BBIJIABKA CTalud B [JYrOBOM
CTa/Ie[l/IaBWIbHOM Ileuy IepeMeHHOI0 TOKa IpY palMOHa/bHOM YIIPaB/IeHUM 3S/1eKTpUYeCKUM
PEXXMMOM C Lie/bI0 0CTHXKeHHs MaKCMMalbHOM MPOM3BO/IUTEIbHOCTH TIpoLiecca

14. ABToMaru3alMs M ONTUMH3ALUA yIpaBjeHus IpoLeccoM BbiiaBku cramu B [ICII mpu
paLMOHa/IbHOM YIIpaBJIeHUM 3/IeKTPUYECKUM PpeXMMOM C Le/Ibl0  MUHUMM3aLUy  yebHOro
KO/IM4eCTBa IeKTPOSHePruy Ha TOHHY CTalx

15. ABToMaru3alMs M ONTUMM3aLUs yIipaBjeHus IpoueccoM BbiiaBku cramv B [ICII npu
palMoOHaIbHOM YIIPaB/IeHUM TeMIlepaTypPHBIM PeXMMOM B TEXHOJIOTMYECKOM Iepuofie TUIaBKU 3a
CUeT UCI0/Ib30BaHHUsI HeIIpepPhIBHOTO 3aMepa TeMIlepaTyphbl KUAKOM CTanu

16. ABTOMaTU3aLMs U ONTUMU3ALMSA YIIpaB/IeHUs IIPOLIeCCOM JOBOJKU CTa/Id B arperare KOBLI-T1eUb
TIpU paljMOHA/IbHOM yTpaB/IeHUU 371eKTPUUYECKUM PEXHMMOM C LieIbl0 JOCTKEHUS] MaKCUMaJlbHOU
IIPOM3BOAUTEIBHOCTH TIpOLjecca

17. ABromaru3anus U ONTUMU3ALUs yIIpaB/ieHUs] TeMIlepaTypHbIM PeXXUMOM IIpU [JOBOJKe CTaju B
AKII nmnpu pauvOHa/bHOM  YIIpaB/JIeHUM 3JIEKTPUUYECKUM  DPEXUMOM C  UCII0/Ib30BaHUEM
HerpepbIBHOTO criocoba u3MepeHust TeMIlepaTypbl MeTaslia /ijisi TIOBBILIEeHUs TTPOM3BOAUTETbHOCTH
rporecca

18. ABTOoMaTu3aLysg U ONTHMMHU3ALUS yIIPaB/lIeHUs NPOLIeCCOM LMPKY/ISLIMOHHOIO BaKyyMUPOBaHUs
CTa/ TIpU paLjMOHA/IbHOM YIIPaBJe€HUM PacxO/OM aproHa JJisi MOBBIIIeHUsT MaKCUMaTbHOW MacCChl
MeTaslia B LIUPKY/ISILIMOHHOM KOHTYpe C Lie/bi0 00ecriedeHrs MaKCUMalbHOM TIPOU3BOAUTETbHOCTU
rporecca

19. ABroMaTu3aLys U ONTMMHU3ALMS yIIpaB/IeHKs [POLeCCOM BaKyyMUPOBaHHUs CTa/Id Ha YCTaHOBKe
LMPKY/IILIMOHHOTO TWUIMA IIyTeM palMOHAAbHOIO YIIPaB/lIe€HHs PAacXOofOoM aproHa C LieJbio
JOCTMKeHUs] MakCUMa/IbHOIO pacxofia SKCTparMpoBaHHbIX W3 MeTajula rasoB /I JOCTUKeHUs
MaKCHUMaJIbHOM NIPOU3BOUTEBHOCTH MpoLiecca

20. ABromaru3anus ¥ ONTUMM3aLMs YIIpaB/ieHUs IIPOoLieCCOM BaKyyMHPOBAHUS CTall Ha YCTaHOBKe
LMPKY/IAILIMOHHOTO TUIa B pexkume « BKP» rpu parjuoHanbHOM yIipaB/IeHUM pacxO[0M aproHa st
obecrieyeHrsi MaKCHMMaJIbHOTO JlaBlieHHsi B paboueM TIDOCTpAaHCTBe BaKyyM KaMepbl IIpU
MaKCHUMaJIbHOM NIPOU3BOUTELHOCTH MpoLiecca

21. ABromaruv3anus ¥ ONTUMM3aLMs YIIpaB/aeHus MPOLieCCOM LIMPKYJISLIMOHHOIO BaKyyMHUPOBaHUS
CTa/M TpH paljMOHa/JbHOM YIpaB/Je€HUM pacxXxofioM TPaHCIOPTUPYIOLero rasa (aproHa) Jjis
noj/lep>kaHusi MUHMMAa/IbHOM MacChbl MeTajjla B CTajepas3/iMBOYHOM KOBLIE M MaKCHUMalbHON
IIPOM3BOAUTEIBHOCTH TIpOLjecca

22. ABromarusaiysi U ONTUMM3aLMs YIIpaB/ieHus [POLeCCOM HarpeBa MeTa/jula [PYU paliiOHaJIbHOM
yTIpaB/eHWH PacxooM BO3AyXa [yis JOCTIDKEHHSI MaKCHMaJbHOM TeMreparypbl pabouero
MIPOCTPAaHCTBAa U MMHUMM3allMU 3aTpar TOI/IMBA Ha Harpes

23. ABTOMaTU3aLs U ONTUMU3ALIM YIIpaB/IeHus IIPOLeCCOM Harpea MeTa/ula [pYU paliiOHaJIbHOM
yTpaB/ieHUM Ta30[MHaMUUeCKUM peXUMOM pabouero MpOCTPAHCTBA C LiefbI0 MUHUMH3ALUU
TEIJIOBBIX TIOT€Pb C TIOACOCAMH XOJIOJHOTO aTrMOC(epHOro BO3A4yXa W BbIOMBAaHWM TOPSUMX
TIPOAYKTOB CrOpaHust

24



24. ABromarusanusa Y ONTUMU3ALMA YIpaB/eHus IPOLeCcCOM pasauBKU cranmu Ha MHJI3 mipu
palMoHabHOM YIIpaB/IeHWM Toflaueld BOZbI B CEKLMM 30HbI BTOPUUHOIO OXJI&XKAEHHUsS C Lie/bio
MUHUMM3aLMY TeMIlepaTypPHBIX HalPsUKeHUM B OTJIMBaeMOU 3aroTOBKe

25. ABromaru3anus U ONTHMU3aLsl yIpaB/eH!s [POLeCCOM HarpeBa MeTasljla B [leyax IpOX0JHOIo
TANIA TpUd  palUMOHAJILHOM  yIpaB/leHWM  pacrnpefiesieHdeM — [Ofaud  MaKCHMasabHOU
TIPOU3BOJUTE/ILHOCTH TIpoLiecca

26. ABTOMaru3anys U ONTUMU3aLs YIIpaB/IeHUs IPOLeCCOM HarpeBa MeTaslla B [1eyax IpoXoJHOro
TWINA TPU paLMOHA/JILHOM YIIpaBJIeHUM paclipefe/ieHueM TOIUIMBA I10 JJIMHEe IeYyd C Lie/blo
MUHUMU3aLMH Y/leJIbHOTO KO/IMUeCTBa TOI/IMBA HAa HarpeB TOHHBI MeTaslla

27. ABroMaru3alMs U ONTHUMM3ALMs YIIpaBjieHusl oxjaxieHneM Metassia B 3BO ¢ pensro
JOCTH)XKeHUs1 PABHOMEPHOI'O OXJIaK/eHus 3arotoBku B MHJI3.

28. ABTOoMaThyecKass CHCTeMa TIPOTHO3MPOBAaHHSI W KOPPeKLMH O0Olero HarpeBa Kax/ou
110J,aBaeMOM 3arOTOBKH J/Is1 pacueTa ONTHMa/bHOW TeMIlepaTypHOU TPaeKTOpWY B HarpeBaTe/IbHbIX
reyax craHa 2500 ITAO «MMK».

29. ABTOMaTHMyeckasi CHCTeMa IIPOTHO3MPOBAHMSI W KOPPeKLUWH OOIero HarpeBa KaK[oi
10/ aBaeMOl 3aroTOBKW [i/Isl pacyeTa TPaeKTOPUM IapaHTUPOBAaHHOIO HarpeBa 3TOW 3arOTOBKU B
MeTondeckux reuvax crada 2000 I[TAO «MMK».

30. ABroMaruyeckasi CUCTeMa ONTUMM3aLluM pery/IMpoBaHus TeMIlepaTypbl OT)KUraeMoro Metasiia
C y4yeTOM [VHaMMK{ KO/IAKOBOM W CTEHJOBOM TepMoIlap B Ile4yax KOJIITakOBOrO THIA
sicroripokatHoro uexa JIITH-5 OAO «MMK».

31. ABTOMaTM3MpOBaHHas CHUCTEeMa ONTUMA/IbHOIO YIPAB/IEHUs BK/IOUEHUEM TOpejiOK C Lie/Ibio
ToTy4YeHusl CTabuM3aliiy TemrepaTyphl MoJIoCkl Ha BBbIXO/le M3 ydacTKa HarpeBa U obecrieueHust
COXPAHHOCTH PaIMalMOHHBIX TPYyO B 30Hax HarpeBa OarmreHHow reun AHI'T] mexa mokpeituii ITAO
«MMK».

32. ABTOMaTM3MpOBaHHas CHCTeMa ONTUMaJIbHOM KOPPEKLMH TeIJIOBOI0 peXkuma IaporeHeparopa
TIpY M3MeHeHUH KOJIMUeCTBa BbipabaTbiBaeMOU 3/1eKTPOIHEPTHH.

33. ABTOMaruM3aLnus U ONTUMU3ALIUA YIIpaB/IeHUs TeIJIOBbIM PeXUMOM PacCIlbUIUTE/IBHOIO CyLIU/a C
1[eJIbI0 TIPUTOTOBJIEHUS 33/]JaHHOTO KOJTMUeCTBa IPaHy/IMPOBAHHbBIX [IJIAKOOOPAa3yIOINX CMeCe.

34. ABromMaruszanMs M ONTUMU3ALMS TEIUIOBOIO pekuma Ieuer Ui CyLIKM UM OT)KWAra W3Jennd

orHeyrniopHoro TmipousBoactBa ITAO «MMK» ¢ 1enbl0 [JOCT)KeHUs TpebyeMoro KauecTBa

OTHEYTIOPHBIX W3[e/THi.
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7 O1jeHOYHbIE CPe/ICTBA /AJ/IA MPOBeJeHUs MPOMEe)XXYTOUHOU aTTecTal{uu

a) [lmaHupyemble pe3y/ibTaThl 00yUeHus 1 OlIeHOUHbIe CPe/ICTBA /ISl TPOBe/IeHHs] TPOMEXKYTOUHOM aTTeCTalllu:

CTpyKTYypHBII
3/1IeMeHT

KOMITIeTEHIIMHN

[1naarpyeMble pe3ynbTaThl 00yueHust

OLieHOYHBIe CpesCcTBa

TOTOBHOCTBIO YUaCTBOBAaTh B COCTAB/IEHUM aHATUTHUECKUX O
TIOATOTOBKe MyOIMKaLMi TI0 pe3yabraTaM Ucc/iefioBaHui 1 pa3paboTok (ITK-3)

630pOB 1 HAYYHO-TeXHHUUYEeCKHWX OTUETOB I10 pe3yjibTaTaM BBITIOTHEHHOM pa6OTLI, B

3Hatb - OCHOBHbIe TpeOoBaHUs K odopmieHuto| 1. Bujbl HAyuHbIX MTyO/IHUKaIIA.
pe3yJIbTaToB MpoBeZleHHOoro| 2. 3OTarbl IOANOTOBKY HAyUYHO-UCC/Ie0BaTe/IbCKOI0 OTUeTa.
WCCIe[JOBaHUs U cOocTaBieHust oTueTHoW| 3. CTpyKTypa HayuHO-UCC/e/l0BaTe/IbCKOro OTyeTa.
JIOKyMeHTaL[1u; 4. Kynerypa m HeoOxoAuMasi 0OBeKTUBHOCTh U 11€71eCO00pPa3sHOCTb L[UTHPOBAHUS
VICTIO/Ib3YeMbIX  JINTepaTypHbIX WCTOUHHMKOB, HCIIO/Ib3yeMbIX B  IIpOLiecce
WCCeJOBaHUM.
5. [TlpaBu/a UUTHMPOBaHUS UCO/Ib3yEeMbIX HCTOYHUKOB MH(OPMALUH.
Y™meTs - COCTaB/IATb OTYeTbl 10 IIPOBeZeHHbIM
.| 1. CocraBUTh aHHOTALUIO KypPCOBOI'O IIPOEKTA.
WCC/IeIOBaHUSM WM j1abopaTopHOM
aGore: 2. CocCTraBUTh CIIMCOK KJIHOUEBBIX CJIOB.
P ’ 3. OdopmuTb pe3ysbTaThl UCC/IeJOBaHU 110 TPeOOBAHUSAM U CTaHAapPTaM.
- KpaTko, 00OOCHOBaHHO TIPeZCTaBIISTH
4. CoCTaBUTb CIMUCOK LMTHPYEMbIX T[eUaTHbIX M JAPYTrdx WH(POPMALMOHHBIX
OCHOBHbIe pe3y/bTaTbl, II0JlyYeHHble B
HWCTOUHHKOB.
pe3yJsibTare TIPOBeIeHHOI O
5. IIpoBeputh comepkaHue KypCOBOTO MPOeKTa Ha aHTUILIaryar.
WCCJIefIOBaHMS,
Bnagets - CIIOCOOHOCTBIO JI0CTOBEPHOr0 Y
000CHOBAHHOTO (hopMrpoBaHHs]
TIPUOPUTETHBIX 3a/a4 I10 ONTUMHU3ALUY] . .
OdopmreHre TeKCTOBOM U rpadryeckoil 4acTU KypCOBOTO MPOEKTa B COOTBETCTBUM C
yIpaB/IeHUst KOHKDETHBIM o
TpeOOBaHUSIMU CTaH/JAPTOB U MTPUHATHIX METOAMYECKUX YKa3aHUM.
TeXHOJIOTUYeCKUM TIPOLIeCCOM;
- HaBblKaMW  KPUTHMYECKOTr0  aHasuv3a
pe3yJibTaToB MIPOBe/IeHHOI0
WCCJIeIOBaHMUS;

CIT0COOHOCTBIO OCyLIeCTBJ/IAATb C60p " dHAJIN3 UCXOJHBIX NdHHBIX AJI paCyeTd U ITIPOEKTUPDOBAHUA CUCTEM U CPEACTB dBTOMATU3dLIMU U YIIDAB/I€HUS

(ITK-5)




CTpyKTYypHBII
3/1IeMeHT

KOMITIeTEHIIMHN

[1naarpyeMble pe3ynbTaThl 00yueHus

OLeHOYHBIe CpefCcTBa

3HaThb

METO[bl ~ CTAaTUCTUYECKOTO  aHa/In3d
9KCTIEPUMEHTA/TBHBIX JIAHHBIX]
(o6si3aTesIbHO ~ MeTOJ]  HaWMEHBIIIHX]
KBa/IpaToB) TpH OfIHO- U
MHOT0(aKTOPHOM 3KCIIEPUMEHTE;
nipaBu/ia 0(hOPM/IEHHST ¥ OpPraHU3aLiK
cbopa v aHa/M3a MOTyUeHHBIX JAHHBIX
TIPH aKTUBHOM U MTaCCUBHOM
9KCIIepUMEHTaX;

1. MeTozbl CTAaTUCTUUECKOTO aHaM3a JKCIIePUMEHTAbHBIX JJaHHBIX (00s13aTesibHO
MeTO/, HAMMEHBIIINX KBaJpaToB) IIPU OIHO- U MHOTO()AaKTOPHOM 3KCIIePUMEHTe.

2. TlpaBuna odopmsieHUss W OpraHW3aluyd cOOpa W aHajaM3a TOyYeHHBIX JIaHHBIX|
TPY aKTMBHOM U1 TTaCCUBHOM 3KCIIePUMEHTaX.

Ymets

KBA/IM(QUIMPOBAHHO U JIOCTYITHOA
000CHOBAaHHO W3/1araTb  IOyYEeHHbIE
pe3yJibTaThl MpPO/eIaHHON
WCC/IeJOBaTeIbCKOM UM 71ab0paTopHOM
paboTsr;

WCII0/Th30BaTh WH(OpPMaLIMOHHbIE
pecypchl B 00/1aCTU ONMTUMH3AI[UOHHOTO)
yTIpaB/IeHUs] TEXHOJIOTUe CKUMHU|
TpoLjeccamu MIPOMBIILIIEHHOTO
TIPOU3BO/ICTBA;

[TpoBecTH MH(POPMALMOHHBIY MOMCK HAyUHbIX UCTOYHMKOB 10 3a/|JaHHOM TeMe KypCOBOTQ
[pOeKTa Wy MPOBOJUMOM HayuyHOI paboThI.

Bnagets

HaBbIKaMU aHanusa TIOJTyYeHHbIX]
JAHHBIX  C  Lelbl0  OmpejeneHus
BO3MO>XHOCTH 3¢ deKTUBHOTO
3KCTpeMasibHO-ONTHMH3UPYIOLLEro
yTpaB/ieHus;

yMeHHueM  TpUHATUS  3(PQeKTUBHbIX]
TeXHUYeCKUX pelleHui Io|
COBEpLIEHCTBOBAHUIO — aBTOMAaTHYeCKUX
CUCTeM ONTUMAJILHOTO yTIpaB/IeHUs;
CIIOCOOHOCTBIO W HACTOWYMBOCTBHIO B
TPUHATAA TEXHUUECKUX pelleHUd To|

1. Tlogbop HeoOXOAWMBIX MaTepHUasoB, COCTAaBIeHHe TIPUMEPHOTO TIaHa KypCOBOTO
MpOeKTa.

2. Awnanu3 WHPOPMAI[MOHHOW JIUTEPATyphl, TIOATOTOBKOM aHA/IUTHUECKHUX 0030pOB
110 3¢heKTUBHOMY pellleHUI0 TIOCTaB/IeHHOU 3alaul KypCOBOT'O TIPOEKTa.

OINTUMM3allHN YIIpaBJ/IEHN]

27



CTpyKTYypHBII

3/1IeMeHT [1naarpyeMble pe3ynbTaThl 00yueHus OuieHOUHbIe Cpe/iCTBa
KOMTIeTeHI[UU
TeXHOJIOTUYeCKUMU TPOLie CCaMU;
CTIIOCOOHOCTBIO TIPOU3BOUTH PACUeThl W MPOEKTHPOBAHKE OT/e/bHbIX OJOKOB M yCTPOMCTB CHCTEM aBTOMAaTH3allid W YIIpaB/ieHUs U BBIOWPAThH

CTaH/apTHbIE Cpe/ICTBA aBTOMAaTUKH, U3MEPUTETbHOW U BBIUMC/IUTENbHOM TeXHUKH /i POEKTUPOBAHUSI CMCTEM aBTOMAaTH3allid U YIIpaB/eHUs B
COOTBETCTBUM C TexHUUYeCKUM 3ajaHueM (ITK-6)

3HaTb

CTPYKTYpY u

B3&I/IMOCBH3I:.|BOHPOCM 0/151 N0020MOEKU K 3auemy C OYeHKOll:

aBTOMaTH3UPOBAHHOI'O IPOM3BO/ICTBA; 1. Heobxomumble ycioBusi Asisi  obecrieueHWss  ONTHMH3ALMU  YIIPABJIeHUs]
- ocobenHoctu moctpoenuss ACY TII o TeXHOJIOTUUECKUM TIPOLIECCOM.

ACYII coBpemeHHoro| 2. IloueMy 3KCTpemasibHas ~ CTaTHUeCKash XapaKTePUCTHUKA  [JIOJDKHA  OBITh

TIPOU3BO/ICTBEHHOTO riporiecca B YHUMOJA/IbHOM?

MeTaJulypruu; 3. OKcrnepuMeHTa/lbHOe OrpeJie/ieHue CTaTUUeCKOW XapaKTePUCTUKU MeTOoM
- 0COOEHHOCTU TEXHOJIOTUM U YCJIOBUS] HavMeHbIIINX KBaJpaToB (CyTb METO/A)

ONTUMM3ALIMM TIPOLeCCOB MOATOTOBKY 4. Metog Oiinepa npu perieHnu AvddepeHLaTbHbIX YpaBHEHUM

LIMXTOBBIX MaTepHuasoB; 5. [JuHamMMKa CUCTeM SKCTpeMalbHOIrO pery/JvpOBaHUs, B/WSIHUME Ha TOWCKOBBIY]
- ocobeHHOCTH ONTHMMa/bHOIO) TrpoLiecc

aBTOMaTUYeCKOTo yrpaienusy 6. Uem otmyaetcs CAY ot cucrembl COP?

arioMepaLiOHHOTO IPOU3BO/CTBa; 7. Meto/, moucka 3KCTpeMyMa I10 3allOMHMHAHHUIO 3KCTpeMyMa ONTUMU3UPYEeMOro
- 0CO0EHHOCTU aBTOMAaTHUYeCKOro rapameTpa

yTpaB/ieHus TexHo/MornuecknuM| 8. Mertoz moncka 3KCTpeMyMa C NPUHYAWTENbHOM MOAy/siLued. PekomeHzanyy,

TpOLIeCCOM TIPOU3BO/CTBY JIOCTOMHCTBA U HeJI0CTaTKU

MeTasVIM3UPOBaHHBIX OKaTbILIIeH; 9. [uckpetHsle (uncnoBble) COP: pekoMeHAaLMH 110 UCTIOIb30BAHUIO, JOCTOMHCTBA
- 0CO0EHHOCTU aBTOMAaTHUYeCKOro Y HeJJ0CTaTK1

yripaBieHusi Tmipoueccom oboramjenusy  10. CucteMbl 3KcTpeManbHOTO perymupoBadusi (COP) ¢ wHTerpanbHOW OL|eHKOM

yrnei U TMOJIrOTOBKY OTKJTMKa TpoLiecca Ha MpoOHoe TeCTUpyeMoe BXOJHOe BO3/IeHCTBIe

MHOTOKOMIIOHEHTHOW yTOJIbHOW IIINXTBI; 11. Yem obecrnieunBaetcst 3ampmTta COP OT BBICOKOUACTOTHBIX TTOMEX
- WHJUBUJya/IbHble ycioBus] 12, Yem obecrieunBaeTcsl 3alidTa OT JIOXKHBIX cpabartbiBanuit COP mpu geiicTBuM

aBTOMarTv3alMy Ipolecca  CleKaHUs] HU3KOTeXHOJIOTMYeCKUX BO3MYILLeHUM?

KOKCYIOIIMXCS YI7IeM B KOKCOBBIX Teuax ,| 13. 3aueM Hy)KHa BblZiepKka CcuUrHym-pene-bCP B COP ¢ 3amomuHaHueM

000XOKeHHBIX B OaTapew; 3KCTpemMymMa?
- aBTOMaTHuecKoe ynpaeieHue]  14. 3aueM HeOOXOAWM MMPUHIMITHAILHBIN ITOBEPOUHbIH peBepc B COP?

rpolieccoM onTtummusauuu BbifeneHus]y 15.UTto Takoe «BpeMs BBIJED)KKM CUTHYM-pejie» B IapaMeTpax HaCTPOUKH

BbICOKOMOJIEKY/ISIDHBIX  VITIEBOJOB U3 ONTUMM3aTopa?
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CTpyKTYypHBII
3/1IeMeHT

KOMITIeTEHIIMHN

[1naarpyeMble pe3ynbTaThl 00yueHus

OLeHOYHBIe CpefCcTBa

KOKCOBOTI'O I'a3a,

TeXHOJIOTUYeCKHe 0cobeHHOCTH,
aBTOMaTH3aLus u ONTUMM3aLIYS
mpolecca  BbIIUIABKM ~ 4Yyr'yHa B
JIOMEHHbIX Teyax;

ONTHMH3UPOBaHHOE yrpaB/ieHue
TeI/IOBbIM pPeXXUMOM
BO3/lyXOHarpeBareJsieil JOMeHHOM 1euy;
VH/JVBU/lya/IbHbIE 0CcobeHHOCTH]

BBIIJIaBKY CTa/ B [IByXBaHHBIX I1e4ax C
MPOJYBKOU KHCIOPO/IOM;

0CcobeHHOCTH aBTOMaTHUeCKOI'o
yrpaBieHuss  IPOLeCCOM  BBIIJIABKY
CTa/i B KHUCJIOPOAHO KOHBEPTOPHBIX
1[exax C BepXHel IIPOAYyBKOM;
TUIBI MaTeMaTUUeCKUX MOZesiel cucTem

OTNITUMM3AIUN u aBTOMaTH3alvY|
yTipaB/ieHUs TeXHOJIOTUUe CKUMHU
TpoLieccamu MeTaJUTyprudeCKoro
TIPOM3BO/ICTBA;

0COOEHHOCTH YC/IOBUM aBTOMAaTHUeCKOM
ONTHMH3ALMMA  YTIpaB/IeHUsI JI0BOJKOM
CTa/iM aryioMeparax Meyb-KOBIIb;

TEXHOJIOTUYECKWe W WH/VBU/Ya/bHbIE

ycinoBus onrtuMusanuu asromarvsanuy]  30. B uem cyTs agantanmu MHC K peabHBIM TeXHOJIOTMYeCKUM YCI0BUAM?
npoliecca BakyymupoBaHust crtanu B 31. Kakue meTozbl 00yuenus THC Bam 13BeCTHbI?

YCTaHOBKaX LIUPKY/ISPHOIO TUIIA; 32. Yto Takoe TIpe/iCTaB/sieT MeTOZ, 00PaTHOTO PacIpOCTPaHeHUsT OIIUOKH?
TeXHOJIOTUYeCKoe ocobenHocty|  33. B ueMm cyTh npuHLMNa MakcuMyMa I[ToHTpsruHa?

aBTOMaTU3UPOBAaHHOU ontumusatmyl 34. YTo Takoe CONpsDKeHHble IIlepeMeHHble IIpY  UCIO/Ib30BaHUU  IIPUHLUIA
yrpaB/ieHUsl  BBIJIABKOM  CTalu B MakcuMyma?

JIYTOBBIX  CTajellyIaBWIbHbIX  Tedax|  35. OCHOBHble TNPUHLMIBI HEUeTKOW JIOTMKU M HeYeTKUX MHOXeCTB B TeOpHUU

16.
17.
18.

19.
20.

21.

22.
23.
24.
25.
26.

27.

28.

29.

Uro Ttakoe «Bpems KoMMyTaTtopa IIOBEDOYHBIX pEBEPCOB» B IapameTpax|
HaCTPOMKM ONTHUMU3aTopa?
C kakou Uenbt0 B COP HemnpepblBHOIO [EWCTBUSI MCIOJIb3YeTCsl OCTAaHOBKA
VICTIOJTHUTE/IbHOTO MeXaHu3Ma, (POPMUPYIOLLET0 YIIpaB/sitolliee BO3JeCTBUE?
Uro Takoe notepst Ha roucke B COP U IpUUMHBI [10sIB/IEHUs 3TOIO ITOKa3aTesis?
3aueM Hy>XeH TpUITep-peBepca B CTPYKTypHou cxeMe COP?

YcnoBue GpopMHUpPOBaHUS 3aIIOMUHAOIIET0 YCTPOMCTBA, CIIOCOOHOTO 3allOMUHATH
TOJILKO yBe/IMUYeHWe ONTUMM3MPYyeMOro IlapaMeTpa Y peKOMeHJalWuh I10
TIPUMEHEHHIO.

YcioBre mporpaMMHOMN peasii3aliii 3allOMHHAIOLLET0 yCTPONCTBA, CIIOCOOHOTO
3alIOMMHATh  TOABKO  yMeHblIeHWe  ONTHMH3MpyeMOro TrapameTpa U
peKoMeH/al{1y I10 pUMeHeHUIO.

UTo Takoe UCKyCCTBEHHbIe HEMPOHHbIE CETU?

3 KakMX OCHOBHBIX 37IeMEHTOB COCTOUT HEMPOHHAsI CeTh?

CTpoeHue HelpoHa (3/1eMeHThI MPOrPaMMHOW peanu3alyu).

3aueM (yHKLIMSI aKTUBALIMM U OCHOBHBIe TpeOOBaHUs 10 BbIOOPY 3TOM HyHKIMN?
[Touemy HerpoceTeBasi MOZe/lb ONTUMH3MPYEMOrO IIpoliecca HasblBaeTcs
aZlaNTHBHOM 5KCMIepUMEHTa/IbHO CTaTUYeCKOU MOZIE/bI0?
B uem cyTh npeficTaBieHNst ONTUMH3UPYEMOI0 TEXHOJIOTMYECKOr0 Mporecca Kak
«YEepPHOTO sLIUKa»?

B uem cyTh npeficTaBieHNst ONTHUMH3UPYEMOI0 TEXHOJIOTMYECKOr0 MpoLjecca Kak
«0besoro sAIMKa»?

B uyem cxofCcTBO M pasnduuMs TNpeJCTaB/eHUsl 4YesioBeKa M HCKYCCTBEHHOU
HEMPOHHOW CeTU O TEXHOJIOTHYECKOM Ipoliecce?
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CTpyKTYypHBII
3/1IeMeHT

KOMITIeTEHIIMHN

[1naarpyeMble pe3ynbTaThl 00yueHus

OLeHOYHBIe CpefCcTBa

repeMeHHOro TOKa,

TeXHOJIOTUYeCKue 0COOeHHOCTH|
aBTOMaTUYeCKOIo yIipaBJieHUs]
pa3MBKOH cTanuv Ha MHJI3
paZyiajibHOrO TUIIA;

TeXHOJIOTUYeCKue yC10BUS]
aBToOMaTu3aLuu u ONTUMHU3ALIUU

yrpaB/eHUs] HarpeBoM MeTaslja B reyax
KaMepHOTro TUMa;
TeXHOJIOTUYeCKHe VH/VBU/yabHbIE
yCJIOBUS ONTUMU3ALIUH
aBTOMaTUUEeCKOTO YIIpaB/IeHHsI HarpeBOM
MeTasljia B Meyax MpOXOJHOr0 TUMa;

TeXHOJIOThn4YeCKue yC/10BHS]
ONTUMHM3aALA u dBTOMATH3aI|UI)
rnponecca OXJIaXKIeHHs
ropss4eIMmCcTOBOrO ITHMPOKOII0/IOCOTQ

TpoKaTa Tiepefi CMa3Kod B PY/IOHBI WK
MOpPe3KOU Ha MepHbIe JJIVHBI;

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

49.

50.

51.

ynpaBJieHusl.
UTo Takoe JIMHIBUCTUUYECKHE NTIepeMeHHble U Ha3HaueHWe UX IIPU UCII0/Ib30BaHUU
HeYeTKOU JIOTUKHU?

HasHaueHue (pyHKLMI IPUHA/I/IE)KHOCTH [IPU HEYETKOM YIIpaBJ/IeHUH.

OcCHOBHBIE MperMYyLLeCTBa HEUETKOI'0 yIpaBjieHus rnepes TUIIOBLIM CAY.
PexkoMeHzaLiiy 1o ycj10BUsIM IIPUMEHEHUs] HeYeTKOI'O yIpaB/IeHus!.
CKO/BKO ~ CcyllecTByeT  KpurepueB  (UiefieBbIX  (QyHKLMA
yIipaBeHus1)?

Kak ¢opmupyetcsi Kputepuii MakKCUMaIbHOTO OBICTPOZIEHCTBUS M PEKOMEeH/IaLix
II0 ero UCII0J/Ib30BaHUI0?

MOJXHO /M O XOZA4Y TeXHOJIOTMYeCKOro OINTMMH3MPYEMOI0 IpoLiecca MeHSTh
LjeJIeBYH0 (PYHKLMIO?

OIITHUMM3alIiY

[Touemy mpy ONTUMHU3ALMM MWHEPLMOHHBIX TIPOLIECCOB C 3ara3/ibIBaHheM
He00X0JMMO HCII0/Tb30BaTh AUCKpeTHbie COP?
Uem oT/IMuUaeTcs CUCTeEMa ONTHMAJbHOTO  YIpaB/e€HUsI OT  CUCTEMBbI

3KCTpPeMasIbHOTO peryIMpoBaHust?
YMeThb KauecTBeHHO M300pa3utb pabory COP c 3aroMuHaHMeM IpH Tojaue Ha
BX0/] BEJIMUMHBI ONTUMHU3UPYEMOT0 fapameTpa IpoX3BO/IbHON (OPMBI.
[Touemy u mpu cOOMIO/IEHNM KAaKWX YCJIOBUM TepelaTOYHYH0 (YHKLMIO 3BeHa
3aras/bIBaHUsI MO)KHO 3aMEeHUTh UHEPLMOHHBIM 3BEeHOM?

3aueM csieflyeT YUWThIBaTb 30HY HEUYBCTBUTEIbHOCTU ITOWCKOBBIX PEXHMMOB
Cop?

OcHOBHBIE ~ CBOWCTBA /leTePMUHHUPOBAHHBIX
TeXHOJIOTMUeCcKoro mpoliecca.

OTnuuuTeNbHble  CBOMCTBA  3KCIIEPUMEHTabHO-CTaTUCTUYECKUX — MoOZesiel
aBTOMAaTHUECKOT0 ONTHMAaJIbHOTO YIpaB/ieHHsl TeXHOIOTMUeCKUMU TPOLieCCaMU.
OcCHOBHbIE TI0JI0KEeHUsI SMITMPUYECKUX Mo/ieneit OINTUMAJIbHOTO)
aBTOMAaTHUeCKOro yTIpaBJIeHuUst TeXHOJIOTMUeCKUMU npolieccaMu
TIPOMBIILLIIEHHOT'0 IIPOM3BO/CTBA?

MaremaTueckie MOJie/Id  ONTUMAaJbHOIO  aBTOMAaTUYeCKOro  YIpaB/IeHHs
TIPOM3BO/ICTBOM: OCHOBHBbIE ITPUHLIMIIbI UCKYCCTBEHHbIX HEMPOHHBIX CETeil.

MaTeMaTHUeCKUX  MoJeneH
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CTpyKTYypHBII
3/1IeMeHT

KOMITIeTEHIIMHN

[1naarpyeMble pe3ynbTaThl 00yueHus

OLeHOYHBIe CpefCcTBa

52.

53.

54.

55

58.
59.
60.
61.
62.

63.

64.

65.

66.
67.

68.

MaremMaTruyeckie MOJeId aBTOMAaTHM3UPOBAHHOIO ONTHMA/BLHOIO YIIpaB/ieHUs
TeXHOJIOTUUeCKUMHU TIpOolieCcCaMM, OCHOBaHHbIE Ha TPUHIMIIAX HEeUYeTKOM JIOTHUKU
1 HEeUeTKHX MHO>KeCTB.

[uHaMyueckve MOJeIM aBTOMAaTU3MPOBAHHOTO OINTHMA/IbLHOTO YIIpaBJieHus
TeXHOJIOTUUeCKUMU TIPOLIeCCaMU MPOMBILLIJIEHHOTO TIPOXU3BO/ICTBA.

OcHoBHbIe 3371aur ¥ Liesn ucronb3oBanus ACY TII u ACYII B IpoMbIIIEHHOM
TIPOU3BO/CTBE?

. [TpuHIMMN JeicTBUS APOOUIBHBIX YCTPOMCTB BaJIKOBOTO U 11{€KOBOT'O TUIIOB?
56.
57.

YeM OT/IMYAETCSI OTKPBITHIN ITUKJT APOOIEHUS OT 3aMKHYTOT0?

ABTOMaTHueckoe yripaBleHHe [pPOOWIbHBIM YCTPOMCTBOM, paboTaroiyM B
OTKDBITOM ILHKJIe.

OcobeHHOCTH aBTOMATH3al[MM W ONTHUMU3ALMK  YIIpaB/ieHUs TIPOLIeCCOM
ZIpo0JIeHNsT B 3aMKHYTOM LUKJIE?

CTpyKTypa KOHTypa [103UpOBaHUsI MaTepHasIoB.

Turnbl 103aTOPOB CHIMYYUX IIUXTOBBIX MaTePUasIOB

BubpaloHHbIi MUTaTeb: MPUHLMIT paboThl, JOCTOMHCTBA U HEJOCTATKU C
TOUKU 3PeHUsI aBTOMATUUYeCKOTO YIIpaB/IeHHSI.

BubpaioHHble W TapesbuaTble TIMTaTeJId B CXeMaX aBTOMAaTHUeCKOro
JI03UPOBaHUsL: JOCTOMHCTBA U HEIOCTaTKU.

CTpyKTypHas cxema KOHTYDOB OTITUMU3ALUU yTIpaB/ieHus]
LIeHTPa/UTU3UPOBaHHBIM  YIIpaB/JieHHeM [I03MPOBaHHs MHOTOKOMITOHEHTHOM|
[IUXTHI.

CucteMa KOHTDOJISI YPOBHSI MaTepyasioB B pPabOuMX M pacxXofHBIX OyHKepax
[IMCKPETHOTO Y HeTpepbIBHOTO JIeNCTBUSI.

[MpuHuMn fgelCTBUST KOHTypa ONTUMM3ALMU  YIIpaBJeHUs  yBJIaXHeHHeM
arJioMallyHblI.

KonaykTomeTprueckuii MeToZi u3MepeHusi BIa)KHOCTU MaTepuaioB
Pa/1on30TONHbBINM MeTO/, M3MepeHHsl BIa)KHOCTH XTI (HeHPOHHBIN BjlaroMmep):
TIPUHITUI IEMCTBUST PA0OTHI U YC/IOBUS IPUMEHEHMS.

CriocoObl M3MepeHHsi Ta30IIPOHULIA@MOCTH arjioMepaljMoOHHOMN IHUXThI U ChIMyUrX
MaTepHuasoB.
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CTpyKTYypHBII
3/1IeMeHT

KOMITIeTEHIIMHN

[1naarpyeMble pe3ynbTaThl 00yueHus

OLeHOYHBIe CpefCcTBa

69.
70.
71.
72.
73.
74.
75.

76.
77.

78.

79.

80.

81.
82.

83.

84.

85.

86.

87.
88.

KoHTyp onTvManpHOro yrpas/ieHHs TemrepaTypHbIM PeKUMOM 3aKUraTebHOIO
ropHa.

CrnocoObl  aBTOMATHUeCKOTO  ONTHUMAJbHOTO  YIPaBle€HWS  CKOPOCTBIO
arJioMepalMOHHON MallliHbI.

Crioco6 aBTOMaTUUYECKOTO YIIPaBJ/IeHUS MPOI[ECCOM OKOMKOBBIBAHUSI OKaThIIIIEH;
UeM 0T/IMYaeTCs1 KAMEHHBIN yTO/b OT KOKCa?

Kak obecrnieurBaeTcst HeOOXOAMMBIY TeMIepaTypPHbIM Pe)KUM TIPH KOKCOBAaHUU?
[Touemy pa3Mep KaMepbl KOKCOBaHUSI C KOKCOBOM CTOPOHBI OaTapeu Oosbliie?
3aueM HY)XHO YyIIpaB/leHHe TPOLIeCCOM OXJIaKZAArolled Bas3bl IPU TYILIeHWH
KOKCa?

B uem 0cOOeHHOCTH TeXHOJIOTMYEeCKOTO TTPOoIiecca BhIIIaBKUA YyTyHa?
Crierjuduryeckue ycioBUsl aBTOMAaTU3allMi M ONTHMH3aLMY MpOLiecca BbIMIaBKHY
YyyryHa B JOMEHHBIX Mevax?

Oco6eHHOCTH aBTOMATHUeCKOTO ONTHMA/JbHOTO YTIpaB/IeHUs] [JaBJeHUs B
JIOMEeHHOU Meyu.

B ueM 0co0eHHOCTb aBTOMaTMUECKOTO YIIpaB/ieHUsI TeMIlepaTypou Topsiuero
IyThbs1?

B ueM 0c0GeHHOCTb ONTUMM3UPYIOIIETO AaBTOMATHYEeCKOTO  yTIpaB/ieHUs]
BJI&)KHOCTBIO TOPSIYEro AyThsl B JOMEHHOU ITeun?

[Touemy U30BITOK TIPUPOAHOTO ra3a B ropsiueM yThe HeXKesaTesneH?
Kakve wucCnone3yroTcsd cucTeMbl 3arpy3kd IIUXTbl B JOMEHHYK Meub TI0[
JnaBineHreM Oosee 3 atMocdep?

Cucrema ympaB/ieHusl ToJjaueld MaTepuajoB B [JOMEHHYIO Ileyb (Z0CTaBKa Ha
KOJIOLLIHKK Teun)

KoHTponb M aBTOMaTHuUeCcKoe yIIpaB/eHUsl Ta30[UHAMUUYECKHM DeXUMOM
JIOMEeHHOM Teud (pacripe/iesieHre NOTOKA M0 CEUeHUI0);

KoHTponbk ¥ onTuUMasbHOe aBTOMaTUuYeCKOe yIpaB/ieHHe TeIJIOBBIM peXUMOM
BO3/lyXOHarpeBaresei JOMeHHO! Meuu.

KoHTpo/ib ¥ aBTOMaTHyecKoe yrnpaB/ieHhe JOMEHHOU neuu (CXO0M LIUXThI).
MeTo/bl KOHTPOJIA TEKYILero TeMIepaTypHOro COCTOSTHUS IOMEHHOTO MPOLiecca;
MeTobl KOHTPOJIS pacrpeziesieHusi TemrnepaTtypsl, cogepxxanusg CO u CO, 1o
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89.

90.

91.

92.

93.

CeUYeHUIO IIUXThI?

TemnmooTBoAHAs CIOCOOHOCTH JOMEHHOIO ra3a M ero HCIIO/Jb30BaHUEe B
TIPOU3BO/CTBE?

YeM 00BSICHSIETCS BbICOKasi ITIPOM3BOJUTE/ILHOCTh KOHBEPTEPHOT'O TIPOM3BOZICTBA
cTtamu?

TexHonornueckre OCOOEHHOCTH aBTOMATU3ALIMM KOHBEPTEPHOTO TIPOM3BO/ICTBA|
cTtamu?

CucrteMa KOHTpOJISI CKOPOCTH BBbITOpaHMS yrjepoja B Tpoliecca KOHBePTepHOM|
IJIAaBKH.

CucrteMa aBTOMaTHMYeCKOTO YIIpaB/eHUsI TOJIO’KeHWeM TIPOJYBKOW (ypMbl T10|
X0/ly KOHBEPTEPHOU T/IaBKHU.

Bonpocbl 0151 N0020M06KU K 3K3AMeHy:

OnTuMuU3aLus pexkuMa u3MenbueHus1 pyAHbIX MaTeprasoB C Lie/Ibl0 TOCTHXXKeHUs]
MaKCUMaJIbHON TMPOU3BOANTENLHOCTA OapabaHHBIX MesbHUIl. CTpYKTypHas
CcxeMa CUCTeMbI M MateMaTruueckas Mmogenbs CAOY

CTpyKTypHasi CXeMa W TIPUHIMIT ~PpabOThl CHCTéMa aBTOMAaTHYeCKOU
ONTUMM3ALIUUA yIIpaBeHUs] TEXHOJOTMYeCKUM arperaToM MejKOro u3MesibueHus]
(IapoBOM MeNIbHULIBI) TI0 CKOPOCTHM  UM3MeJIbUeHHsT  BO3BpaTa C LIeJIbHO
JIOCTM>KeHUs] MaKCUMaJTbHOM TPOU3BOJUTEIbHOCTH.

CriocoObI M3MepeHHsT BIAYKHOCTH IIIUXTOBBIX MaTepUalioB M CTPYKTYPHasl CXema
yTpaB/ieHUs] BJIQXXHOCTH C T1ieJibl0  obecrieyeHHss MaKCHMalabHO BO3MOKHOM
MPOU3BOJUTEIBHOCTA aBTOMAaTHU3al[1H.

MeTozbl U3MepeHUsi TeKyllled aKTWBHOW [JIMHHBI arjiofieHTbl U CTPYKTYpHasi
Cxema ONTHMMU3alMU yTpaB/IeHUs] CKOPOCTBIO C Lie/bI0 MOAAepKaHUsl aKTHBHOU
JJTMHHBI Ha (PUKCHPOBAHHOM /IJTHHE MAllIUHbI.

OnTuMu3aLMs peXrMa yB/aXKHEHWsS] arjioMepaljMOHHOM IIMXThl C  LieJIbH))
JIOCT>KeHUs] MaKCUMa/lbHOWM TPOW3BOAUTENBHOCTUA arsoMailivH. CTpyKTypHasi
cxema U MaTeMaThueckas Mojsieis CAOY

OnTuMH3alUs peXkuMma Toflaud KOKCa B arjioMepaljuoOHHYH0 IIUXTY C LieJiblO
JIOCTVDKEHUs] MaKCUMaJIbHOM CKOPOCTH crekaHusl. CTpyKTypHasi Ccxema W
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10.

11.

12.

13.

14.

15.

MaTeMaTuueckas mojens CAOY

OnTuMu3alvsi  pe)Kuma  yripaB/ieHUsl CKWraHheM ToIuiiBa B pabouem
MIPOCTPAHCTBe 3a)KUraTe/bHOrO0 TropHa aryiomamivH. CTpyKTypHasi cxeMa W
MaTeMaTruuecKkasi Mmojienb GyHKIMoHMpoBaHusi CAOY

OnTuMuy3alyiss  yrOpaB/ieHWsi TIPOLIeCCOM CKWUTaHWs TOIIMBa B pabouem
TIPOCTPAHCTBE BPAIAOLLeics reuu Ayisi 00kura u3BectHsika. CTPYKTypHasi cxema|
Y MaTeMaThueckasi Moziesib pabotel CAOY

OnTumu3alvs  yrhpaBieHWsi — TPOLieCCOM  TosiyueHuss  OeH3osa  myTeMm
MaKCHMa/IbHOTO €r0 W3BJIeYeHUs] U3 KaMeHHOYTOJIbHOW CMOJIbI B OeH30/1bHOM
orgenennd  KXII.  CTpykTypHass  cxema, MaremMaTUueckas  MO/eJb
¢yskumonupoBanus CAOY

OnTtuMu3alus yripaB/ieHHsl TIPOLIeCCOM HarpeBa [yThbsl B BO3/yXOHarpeBaTessX
JOMEHHOW TIeud C 1e/bio obecrieueHrss MaKCUMa/IbHOW CTeTleHH aKKyMYJISLIUH
Teryia HacaAKou. CTPyKTypHasi cxeMa U MaTeMaTuueckast Mmogenb CAOY
OnTuMusanys yrnpas/eHusl Mojaveld NPUPOJHOrO rasa B JIOMEHHYIO Ieub ¢
L|e/Ibl0 MUHMMHU3alMK Y/eIbHOTO KOJIMYeCcTBa KOKCa Ha TOHHY BbIT/IAB/ISIEMOI0
yyryHa. CTpyKTypHasi Cxema, MareMaThyeckas Mojenb (yHKIIMOHUPOBAHKS
CAOY

OnTuMmusanys yrpaB/ieHWs Nojavyeld IPUPOAHOIO rasa U TeXHOJOTMYeCKOro
KHCIopo/ia Ha oborailjeHue yThbs C Lie/bl0 AOCTHKeHHsI MaKCHMa/IbHOW UacOBOM
NIPOW3BOJUTE/ILHOCTA JJOMeHHOU Ieun. CTPyKTypHasi cxeMa M MaTeMaThuyecKas
Mo/ienb rpotiecca

OnruMuy3alys yrpaByieHds: paboTol ApIMOCOCa KOHBepTepa C IIe/IbI0 CHIDKEeHHS]
yAeTbHOTO0 pacxofa 3/eKTPUYeCKOW SHepPruyd 3a C4YeT MKCI0JIb30BaHUs
rujipaBavueckoit My@tol B mpuBoje. CTPyKTypHasi CxeMa W MaTeMaTUuecKas
Mozens CAY

OnTumu3anus yIpaB/eHUst 3/71eKTPUUECKUM PEXXUMOM JyTrOBOU
CTaslernaBU/IbHOU rneyu C L|e/TbI0 JOCTYDKEHUST MaKCHMasbHOH
rpousBojuTebHOCTU. CTPYKTYpHas cxema U MaremaTtuueckas mozess CAOY
OnTuMu3anus yrpaBJieHUst 3/1IeKTPUYECKUM PE>XXHMOM JyTOBOU
CTa/IeNIJIaBWIbHOM TeYd C  [eJIbl0  MHUHMMM3ALMM  Y/IeJIbHOIO  KOJIM4eCTBa
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16.

17.

18.

19.

20.

21.

22.

snektpuuectBa.  CTpyKTypHass CcxemMa U MareMaThueckass  MOJeJib
¢dbyHskimonupoBanus CAOY

ABTOMaTHhuecKoe  yrpaBJieHHe 37IEKTPUUECKUM  PEKHMOM  J1IyTOBOU
CTaJerIaBUIbHOM Teuy C 1e/Ibl0 PalMOHA/IbHOTO MO ep>KaHKs TeMIlepaTypHOro
peXXuMa B TEeXHOJOTHYECKUM TepuoJ, TUIaBKA. MaTemaTudeckass MoOJesb
yrpaB/ieHUs] TeMITepaTyPHbIM U 3/IEKTPUUECKHUM PEXXUMaMHU.

OnTuMuU3aLUs yrpaB/ieHus1 3JIEKTPUUeCKUM PEeXHMMOM NpPU JOBOJKe CTaau B
arperare KOBIL-TIeUb C LIe/IbI0 JOCTH)KEeHUSI MaKCUMa/IbHOW TIPOM3BOUTETbHOCTH
arperara. CTpyKTypHasi CxemMa U MaTeMmaTuueckass Mojie/b (PyHKLIMOHUPOBaHUS
CAOY

OnTuMuH3aLUs  yrpaB/eHHs TMPOLIeCCOM LIMPKY/ISIUOHHOTO BaKyyMHPOBaHUS
CTa/u Jyisi obecriedeHUs MaKCUMaIbHOUW TIPOU3BOUTETLHOCTH YCTaHOBKU TTyTeM|
MO/I/lep’KaHusl MakKCHMabHOIO pacxofia MeTas/ula B LIMPKYJ/IMPYIOLEM KOHTYype.
CTpyKTypHasi cCxemMa, MaTeMaThueckast Moiesib pabotel CAOY

OnTuMuU3aLUs yrpaB/ieHHsl MPOLIeCCOM BaKyyMHUPOBaHHs CTajld Ha YCTaHOBKE
LUPKY/ISIUOHHOTO TWUMA [MyTeM TMOAJep)KaHWs MaKCHMaJbHOrO0 pacxoza
KCTparupyeMbIX U3 MeTa/uyla Tra30B [Jid TOAJep)KaHusi MaKCHUMaJlbHOU
MIPOM3BOJUTENLHOCTU arperata. CTPyKTypHas cxeMa M MaTeMaTuyecKasi MOJeb

¢yskumonupoBanusi CAOY
OntuMuy3alys npoljecca BaKyyMUpOBaHUs cTaau B pexxume «BKP» BakyymHO-
KHUCIOPOZHOTO BaKyyMHDOBaHHUsl IyTeM TMOAJep>KaHHsl MaKCHMalbHOTO

JaByieHUsi B paboyeM TMPOCTPAHCTBE BAKyyM Kamephbl C 1IeJIbI0 MAaKCHMaTbHOM
MIPOU3BOAUTENBFHOCTH Tiporiecca. CTPYKTypHasi CXema, MaTeMaThueckasi MO/esb
pabotel CAOY

OnTyuMU3aIyst yrpaBieHUs] MPOLeCCOM BaKyyMHDOBaHHs CTaj/ld B yCTAHOBKE
LVPKY/ISILIMOHHOTO THIA TPU MCTO/Ib30BaHUM MacChl MeTajla, OCTAIoIIeNcs B

CTasiepas3IMBOYHOM KOBLLIE ISt JIOCTVDKEHUST MaKCUMaJTbHOM|
NPOX3BO/IMTENBHOCTH Tpoliecca. CTPYKTypHasi CXeMa U MaTemMaTuueckasi MoJienb
¢yskumonupoBanus CAOY

Cucrema dBTOMdTHU3HWPOBAHHOI'O YIIpaBJ/IeHUA nponeccom PAd3/IMBKHU,
O6€CHE‘-II/IBaIOH_[aH MHWHHUMM3AIIUKO TepMHWYECKUX HaHpiDKEHI/If/’I B 3aroTOBKe [
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23.

24.

25.

26.

27.

28.

29.

30.

TIOBBIILIEHUS KaYeCTBa 3a CUeT CHIDKEHUS! CIUIOIHOCTH CTPYKTYPBI C/IUTKA.
OcobeHHOCTH  3Heprocbeperaroiiero 3KCrepUuMeHTaTbHO-ONTUMU3UPYIOLLETO
yTpaBJ/leHus! TellJIOBbIM Pe)KMMOM HarpeBa B [TleyaxX KaMepHOIo TUIIa.
OnTuMu3alst  yripaB/ieHUs] TIPOLIECCOM — C)KUTaHUsl TOIUIMBa B pabouem
MIPOCTPAHCTBE HAarpeBaTe/JIbHOM TIeud C Lefbl JOCTWKEHHSI MWHHMMAaJbHOIO
3HaueHWsl YyJelbHOro pacxofa ToruBa. CTPyKTypHasi CcXeMa, MaTemMaTUuecKas]
Mozenb ¢pyHKUrMoHrpoBaHus CAQY

OnTuMM3aLUs yrpaB/ieHusl ra30MHaMUUeCKUM PeKMMOM TPOMBIILJIEHHOW TeuH
C Tenbl0 YMEHBIIEeHHUs TeIUIOBBIX TOTeph B paboueM IPOCTPAHCTBE 3a CUeT|
TI0/ICOCOB XOJIOIHOTO aTMOC(epHOTO BO3/[yXa U BbIOWBaHUM TOPSUYMX MPOAYKTOB
cropanusi. CTpyKTypHasi CxeMa, MaremaTthyeckass Mofesb (YHKLMOHUPOBaHUS
CAQY

OnTyMusanys yIpaB/eHusl pacxo[OM TOIUIMBA I HarpeBa MeTa/ula Iepef|
MPOKATKOM C 1e/Ibl0  [JOCTY)KEHUs] MaKCHMMalbHOM TMPOM3BOAUTETHLHOCTH
HarpeBaresbHOM TIeun. CTpPyKTypHasg CXeMa, MaremMaTHueckas MoJerb
¢dbyHskimonvpoBanusi ACYTIT

Cucrembl 3KCTpeMajIbHO- ONTMMU3HPYIOIIEro yIpaB/ieHUs TelJIOBBIM PeXUMOM,
TIPOLIECCOM C)KWUTaHUSl TOIUIMBA U ra30JMHaMUYeCKUMHU peXXuMaMu TPy Harpese
HeIpepbIBHOIMTBIX 3arOTOBOK.

CucreMbl TPOTHO3MPOBAHMsI MapaMeTpOB IpoLiecca HarpeBa IIPU peasv3aliuy
ONTHMH3UPOBAHHOTO YHEProcOeperaroiiero aBTOMAaTH3UPOBAHHOTO YIIPaBIeHMUS
B HeCTal[MOHAPHBIX YC/IOBUSIX PabOTHI.

OnTuMuy3alyiss  yrpaBieHWs Tojadeli ToruiiBa B paboyee TMPOCTPAHCTBO
TIPOMBILLIZIEHHOM €YU C Lie/b0 JOCTY)KEeHUs] MUHUMAa/IbHOTO YZe/lbHOr0 pacxo/a
TOIUIMBa Ha HarpeB u3fenvid. CTpyKTypHasi cxeMa, MaremMaTHuyecKas MOJelb
¢dbyHskimonvpoBanusi ACYTIT

OnTyMusanys yrpas/ieHUs OX/IaK[eHUeM HelpepbIBHOIMUTON 3arOTOBKU B 30HE
BTOPUYHOI'O OXJI)KJEHUsl IyTeM MUHUMM3alUU TepMUUYeCKUX TPeLuH 3a CueT
palMoHa/lbHOM Tozauu BoAbl. CTPyKTypHas Cxema, mMaTeMaruyecKash MOZeslb
ACYTII

YmMmeTb

C HCII0/Ib30BaHHEM]

1. Ilo SKCIMepyMeHTa/IbHbIM [1dHHBIM, IIPpEeACTdB/IEHHBIM II10C/I€é KODPEKLWH,
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CreLyaau3upOBaHHOTO  MPOrPaMMHOTO
obecrieueHrsi (MeToZla  HaWUMEHBIIIMX]
KBaZIpaToB) pacCUMTHIBATH
TEOPETUYECKYI0  JIMHHI0  perpeccuy
(cTaTUUeCKyr0  XapaKTepPUCTHKY)  TIO0
SKCTIepUMEeHTalbHbIM WM PacueTHbIM
JlaHHBIM ISt NOC/IeAYIOLLero)
WCIIO/Tb30BaHUsI TPU  MareMaThueCKOM

MO/Ie/TMPOBaHUA CUCTeMBbl
OINTHUMAaJIbHOTO aBTOMaTUUeCKOI'o
yTpaB/ieHus;

C  WCIOMb30BaHWEM  TPOTPAMMHOTO
obecrieueHrsi pPacCUUTATh TPAEKTOPHIO
TIOMCKOBOTO TpOL[ecca U ONTUMH3aLUH
WHEPLUOHHOTO  C  3ama3/blBaHUEM
00beKTa yTpaBleHUs BO BPEMEHH C

MOJIyUYWTb ypaBHEHHE CTaTU4YeCKOM XapaKTepUCTHMKWA aBTOMAaTW3UPOBAHHOIO
nporiecca B KOOpJyHaTax «yTpaBsJsitolee BO3/leliCTBHE»-
«aBTOMAaTU3UPOBaHHbIN NapameTp» y=f(x);

Y(D)

X(1)
Wcnonb3ys MeTop, Diliepa, pacCUUTaTh TPAeKTOPHIO M3MEHEHUs! BBIXOJHOTO
rapamMeTpa UHEPLIMOHHOTO MpOoLiecCa KakK peakiui0 Ha CJIy4YallHbIM BXOJHOU
YTPaB/ISIFOLIUN 3a/1at01nii curHan X(t).

XY
WCII0/Ib30BaHMEM MeTo/ja Dijiepa;
C  WCMO/Ib30BaHWEM  CIeLjUa/bHOro)
MIPOrpaMMHOTO obecrieueHus]
OCYILLIeCTBUTh pacueT IepexofHbIX U
TIOWCKOBLIX DEXMMOB B  CHUCTeMax|
aBTOMaTMueckol  crabwmmsauuu | Y (1) X(1)
3KCTpeMaJIbHO- OINTHMH3HPYIOILIEro Y
yTpaB/leHUs TeXHOJIOTUYeCKUM %
NIPOLIeCCOM TIPOMBIILIJIEHHOTO XH 1
TpOM3BOACTEA (.Ha TpuMepax Paccuntarh TpaeKTOpPHUIO TOMCKOBOTO Mpoliecca B CHUCTEMe SKCTpeMasbHOU
MeTa/UTypri4ecKoro); ONTUMM3ALIMM yTIpaB/IeHUs] 10 MeTOJy 3allOMHUHAHMUsS SKCTpeMyMa [Jisl
CUHTE3MPOBATL (paspaborars VMHEpLMOHHOTO Tpoliecca C TMOCTOSSHHOM BpeMeHM Tos=5C Npu H3BeCTHOH
CTPYKTYpHBIE ~ — CXEMBI cHcTema CTaTuueckol xapakrepuctuke y=f(x)
aBTOMaTMueckol  crabwmsauuu |
ONTUMM3ALIUN TeXHOJIOTUYeCKHUX
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TIapaMeTpoB C UCIIO/Tb30BaHUEM
TUMOBBIX ~ METOJIOB OTITHMM3ALHY
yTIpaB/IeHuUst WHEpPLIMOHHBIMH
TIPOL[ECCaMU C 3aria3/ibIBaHUeM;
pa3pabarkiBaTh U TIPe/ICTaBISITh
rpaduueck  CTPYKTYPHBIE  CXEMbI
ABTOMAaTHUYeCKOTO U 3KCTPEMaJIbHO-
OTITUMU3UPYIOIIETO yIIpaB/IeHus]
TeXHOJIOTUUeCKUM TIPOL[ECCOM B
COOTBETCTBUM  C  HCIIO/Ib30BaHUEM
TIOMCKOBBIM METOJZIOM  C TIOSICHEHUEM|
(GYHKI[HUM KaXK/IOTO 3/IeMeHTa CUCTEMBI;

MIPaBUIBHO BbIOpATh THI]
MaTremMaThyeCKOu Mozieny
aBTOMaTHU3UPyeMOro npotiecca B
COOTBETCTBUH C UCIIO/Tb3yeMbIM
TEeXHUUECKUMHU CPeJICTBAMU KOHTPOJIS U]
yTIpaB/IeHUs] U KBa/TM(HUKALIIH
TriepCcoHa’ia;

CUHTE3UpOBaTh MareMaThJe CKUe
MOZenu rporiecca OTITUMHM3AIINY
yTIpaB/IeHUs] TEXHOJIOTUe CKUMHU|

mporjeccaMd M OCYILeCTBAATb MO
MOJIe/IiIM ~ pacueT  TepexOfHBIX U
TIOVICKOBBIX TIpPOLIeCCOB B
pa3paboTaHHBIX KOHTYpax
aBTOMaTUUeCKOTo OITHUMAJIbHOTO)
yTipaB/ieHUs B YCJIOBUSIX UCIIO/b30BaHUS
COBpPEeMeHHBIX MUKPOIPOLIeCCOPHBIX]
TeXHOJIOTUYeCKUX CPe/ICTB;

YO Z(7)

X(1)

4. CocCTaBUTb MaTeMaTUUeCKyH MOJe/b IO 3a/laHHOM CTPYKTYpHOW CXeMe
CAOY

O6bekT ynpaeneHus (OY)

- - -/ —/ — — —/ — —/ — ]
Ix [ ¥ | Z(x)
| i 2 y y1 i |
i - X ] TIp1+1 E3PI+1 :
- —
3Y
e
o WKy 29 TP X9 cp

Lr AZ(T)=Z (0)—Z, ., (v=1)

U

5. CoCTaBUTh CTPYKTYDHYH) CXeMy KOHTypa 3KCTpPeMajbHOTO YIpaB/IeHUsl
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VHEePLIMOHHBIM TIPOL[ECCOM, CTaTWyecKasi XapaKTepUCTHKa KOTOPOro W
TIOCTOSIHHAsI BpeMeHU H3BeCTHBI. BriOpaTh MeTo/ MorcKa 3KCTpeMyMa.
CocTaBuTh MaTeMaTHU4eCcKyro Mo/ie/b KOHTYpa 5KCTpeMajbHO-
OTNTUMM3UPYIOLLET0  SHeproo0ecreunBarolero  yrpaBeHHs  TIPOLieCCOM
COKWTAHUSI TOTUTMBA B paboueM TIPOCTPAaHCTBe HArpeBaTe/bHOW TMeud TpU
WCII0/Ib30BaHUM MeTOo/ia TIOMCKa T10 3alIOMUHAHUIO SKCTpeMyMa.

CocTaBuUTb MareMaTM4YecKyl0 MoOJe/lb KOHTYpa, CTaOWIM3UPYIOIIEro
TemriepaTypHbIi TlapamMeTp 0OBbekTa: TeMIiepaTypbl CTeHZA IpoLecca|
KPHUCTA/UTM3al[MOHHOTO OT)KMra aBTOMOOM/IBHOTO JIUCTAa B KOJITIAKOBBIX TTeUax
C BOJIOPOZAHOM 3allIUTOM aTMOChepbl.

ras

g4

BO3/I¥X

CocTaBUTh MaTeMaTh4eCcKyro Mo/e/b KOHTYpa 5KCTpeMajIbHO-
ONTUMH3UPYIOLIEro yIpaB/ieHUsl TIPOLIeCCOM CXKUTAaHUs TOIUIMBA B pabouem
MPOCTPAHCTBE TPOMBIIIEHHOW TIedd B COOTBETCTBHUM C OOBEKTOM
yIpaBjeHUs] TIpoLjecca CXKWraHWsl TOIUIMBA [0 TeMreparype pabodero
MPOCTPAaHCTBA UCMO/Ab3ys MeTOJ 3allOMMHAaHUK) CKOPOCTH M3MeHEeHUs]
ONTHMH3UPYEMOTO N1apameTpa.
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10.

11.

12.

13.

BO3YX

CuHTe3VpoBaTh MaTeMaTU4YecKyl0 MoZeab CTabUIM3UPYIOIero KOHTYpa
yrpaB/jeHus] TeMIlepaTypoul ropsiuero AyThbsl JOMEHHOM Meuu MpPU YCIOBUSAX
ucronb3oBaHusa tunosoro [11A/I-perynsropa.

CocraBuTh MaTeMaTUUYeCKyH) MOJe/lb 3KCTpeMaslbHO-OITHUMU3UPYIOLLero
yTIpaB/ieHuUs yB/Ia)KHEHHWEM aryioMepaliOHHOM LIMXTHI C 1je/ibio 00becreueHvs
MaKCHMa/JbHOM TPOM3BOAUTEBHOCTH arionpolecca C HCHOo/Jb30BaHUEM
JUCKPEeTHOI'O TUIIa CUCTEM.

CocTaBUTh CTPYKTYPHYH) CXeMYy JBYXKOHTYPHOW CHCTE€MbI aBTOMAaTrHheCcKOro
yrpaB/ieHust u 3KCTpeMa/IbHO-ONTHUMHU3UPYIOLLIEero ynpaB/ieHus]
TeXHOJ/IOTMYeCKUM TIPOLeCCOM ITPOMBILIEHHOI'O TIPOU3BO/CTBA.
Omnpenenutb Havbosee 3PeKTUBHBIN CIIOCOO aBTOMAaTHUECKOTO YIpaB/eHUs
TeXHOJIOTUYECKUM TMPOLIeCCOM [0 M3BECTHOM CTaTHUeCKOM XapaKTepUCTHKe
JLIS1 PasHBIX C/ly4yaes:

a) 0) B)

Y v v

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

X X X

Ha Bxopg  curHym-penie  CAOY 10  3allOMMHAHMKO  3KCTpeMyMa
ONTUMH3UPYEMOro rapaMmeTpa MoCTyIaeT CUrHal:
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Y(0)

OnpefieTh TPaeKTOPHIO H3MeHEHHsl yMpaB/swollero BoszeucTtsus X(t) mpu
3a/laHHON  30He HeuyBCTBUTe/NBHOCTH []Y, TpM 33aHHOM Haya/JbHOM
HaripaBieHuH X(t)

X(1) 1

t
14. BeiOpaTh 000CHOBaHHO Haubojiee TIPUTOJHYIO MaTeMaTUYeCKYI0 MO/Ieh)
aBTOMAaTHYeCKOro MpOoLiecca U3 HUXKe IMpe/JIOKeHHbIX:
1. [JerepmuHUpOBaHHas MOJe/lb
2. OKcrepyMeHTa/lbHO-CTaTUCTUUeCKUM TUTT
3. vHamuyeckasi MOZieJib

Bnagets

HaBBbIKdAMHA IMPOEKTUPOBaHUSA cucrem
OIITUMAJIBHOI'O dBTOMaTH4eCKOI'o

yIipaB/IEHUSA TeXHOJIOrnyeCKNMn
MMPOM3BOACTBEHHBIMKU  MMPOLIeCCaMU

TIPOMBIIIIEHHBIX obmactsi
(TIpeMMyIIieCTBEHHO MeTa/UTypPruuecKu
obacTsx);

HaBblKAMH CO3/laHUSI aITOPUTMUYECKOT
NIpOrpaMMHOT0  obecrieueHust  paboTh

Hpumeprle membl KypCO8biX NPOeKmoe

1. ABTOMaTI/BaI_H/IH " OMNITUMU3AlMA YIIPaB/I€HHWSA TIPOLIECCOM HM3Me/IbUe€HUA MaTe€PUa/IOB C
e/IbI0  JOCTHXXKEHHs MaKCUMaJ/IbHOM TPpOU3BOANTE/IBHOCTHU 68p86aHHBIX MeJIbHHUII,
a6OTaI-OHJI/IX B 3dMKHYTOM LIUKJ/I€
. ABTOMaTI/BaL[I/IH N OIITUMH3allUd YIIpaB/IEHUS TIPOLECCOM CII€KaHHs darjioMepdTa C
e/IbI0  JOCTM)KeHUA MaKCHUMa/IbHOH MpOM3BOAUTE/IBHOCTU TIIpOLieCCa 3a CYET]
dlJMOHAJ/IbHOT'O YBJ/IAXKHEHUSA aFJIOMepaI_[HOHHOI‘;I MINXTHI
ABTOMaTI/BaI_[I/IH U ONTUMHU3aliMA YIIpAB/JI€HWA TIPOLECCOM CII€KaHUA I[MUXThI Ha,
IJIOMEPALMOHHBLIX MdlIWMHAX, WMEKIIUX KOHBHEBOﬁ oxJylaanTe/Ib C LeJIbI0 JOCTH)XKEHUS]
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[1naarpyeMble pe3ynbTaThl 00yueHus OuieHOUHbIe Cpe/iCTBa

ontuManbHelx ACY TII n ACYII gvakcMManbHOM IPOW3BOAMUTENBHOCTH IIpollecca 3a CYeT palMOHA/IbHOIO YIIpaBJ/IeHUSs]
WCII0/Ib30BaHMEM MUKPOIIPOL[eCCOPHBIX|PACX00M KOKCa B LIKXTY

KOHTDOJIJIEPOB U TIPOMBIIIIIEHHBIX DOBM; . ABTOMaTu3alyiss W ONTHUMM3ALMS YIIPAaBeHHsT MPOLeCCOM O0KMra W3BeCTHSIKA [Ijisl
METOAMKOM CHHTe3a MareMaThUueCKOWIMOoNyyeHUss W3BECTHM BO BpALAIOIIUXCS Teyax C Lebl JOCTHKEHUS MUHUMAaTbHOTO
Mozenu ONTUMU3UPYIOIOLL[eropacxo/a TOIUIMBA, 34 CUYET pallMOHA/JBbHOIO YIIpaB/ieHus IIPOLIeCCOM ero CKUraHus B
aBTOMAaTH3UPOBaHHOIO yripaB/ieHUsipaboueM MpoCTpaHCTBe

NIPUOPUTETHOTO TeXHOJIOTUYeCKOrop. ABTOMarTv3alis M ONTUMU3aLMs yTpaBlieHWs NPOLeCCOM KOKCOBAHUS C LesIbH)|
napameTpa npu OCYILIeCTB/IEHUUIOCTVKEHUsT MaKCHMa/lbHOW TPOU3BOAUTEIBHOCTH Tpoliecca 3a CYeT paljMOHa/bHOrO
MaTeMaTHu4eCKOro MOZle/IMpOBaHus; yIIpaB/IeHHsI TIPOLeCCOM peBepCHpOBaHus NIPOAYKTOB CrOPaHUs, C YYeTOM TeMIleparyphl
MeTOJ KON oTpe/ieNIeHUs]B OTXO/sIIeM OOpOBe M3 KaXK/[0T0 MPOCTeHKa

PaliMOHA/IbHBIX W HaAW/TYUIINX 3HAUEHUM. ABTOMaTI/IBaI_[I/IH U OIITUMM3allUs YIIpABJ/I€EHWA IIPOLIECCOM BbIZ€/I€eHUA IIpeAe/IbHbIX|

7. ABTOMaTHM3alys W ONTUMH3AI[US YIIPAB/IEHHS TIPOLIECCOM CXKWTaHWs TOTUTMBA B
HaBbIKaMU MareMaTHyeCKOroBO3/lyXOHarpeBaresie JOMEHHOW Meuud C Iie/iblo obecrieueHUs MaKCUMasbHOUM CTereHH
MO/Ie/TUPOBAHUS pabOTHIAKKYMY/ISILIUY Tellyla HaCaJKOM 3a CYeT paljiOHaIbHOTO YTIPAaBIeHUs pacXoJj0M BO3ZyXa B

KOHTYpOB  ympaBleHWs C  LeJIblo
OTEepaTMBHOIO yCTpaHeHHsl OIIMOO0K
aJITOPUTMUYECKOM 00ecTieueHny;

ABTOMaTHM3alUsi M OMNTUMM3al[Usl yIpaB/eHUs TIPOLIeCCOM HarpeBa [JyTbs B
03[yXOHarpeBaTe/isix pereHepaTMBHOIO TUIA C LeJIbI0 JOCTH)KeHUs] MaKCHUMalbHOM
AKKYMYJISILIUM TerlJla HacaJJKOM 3a CUeT paljMOHa/JIbHOW MPO/0/DKUTETbHOCTH HarpeBa
ABTOMAaTH3alsi W OINTHUMM3AlUsl yTIpaB/ieHUs] TIPOLECCOM BBITJIABKM UyTr'yHa B
NOMEeHHOM Tieud TIPU paljMoHa/bHOM YTIpaB/IeHWH Tofjaueil MPUPOAHOr0 rasa C 1[ebi0
MUHAMU3al[UM e bHOTO KOJTMUeCTBa KOKCa Ha TOHHY UyTryHa

10. ABromaru3aiisi U ONTUMM3AL[Msl YIpaB/ieHUs] TIPOLeCCOM BBIJIaBKA UyTyHa B
TOMEeHHOM Teur TpY pal[MOHaJbHOM yTIpaB/IeHUM COOTHOIIIEHHEM Y/e/IbHBIX KOJIMUeCTB
MPUPOJHOTO rasa K Y/elbHOMY KOJMUeCTBY KHC/IOPOAA C LieJibl0  JJOCTH)KEeHHs]
MaKCHMa/IbHOM TTPOM3BOJUTETLHOCTH Teur

11. ABTOMaru3alvs U ONTUMM3Al[Usl YIIpaB/eHUs T[IPOLIECCOM BBLIJIaBKU CTalu B
KHCJIODOJHOM KOHBepTepe C BepxXHeil TIpOJyBKOM TpH palMOHAILHOM  YIIpaB/eHUU
pHepronorpe61eHMeM JIBIKEHHs JbIMOCOCA C LieJbI0 CHIDKeHMs y/ie/IbHOIO pacxozia
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B/IEKTPOHEPIUH, 3a CUeT UCIOIb30BaHUs TH/ipaBindecKoi My Thbl
12. ABroMaTu3alysi M ONTHMH3aLUsl YIIpaB/ieHHs IIPOLeCCOM BBIMUIABKA CTald B

VICJIOPOJHOM KOHBepTepe C BepXHel IPOAYBKOM IIPU palMOHAJBbHOM YIIpaBlIeHUH
HTEHCUBHOCTBIO TIPOZIYBKH C Lie/Ibl0 Tpe/iOTBpallleHus] BEIOPOCOB MeTaslo-11/1akKoBOMH|
MYJIbCUU U TMOBBILIEHUS [IPOU3BOSUTEIbHOCTH MpoLiecca

13. ABTOMaTH3aLys ¥ ONTUMHU3aLUs YIIpaB/ieH!s IPOLieCCOM BhIMJIaBKY CTalu B [yTOBOU
TajlelVIaBUIbHOW TleYyd IIepeMeHHOr0 TOKAa [Py paljMOHalbHOM  yIIpaBJ/IeHUH|
JIEKTPUYECKUM DEXUMOM C Lie/Ibl0 [JOCTY)KeHUS] MaKCUMa/IbHOW MPOU3BOAUTENBHOCTH
poriecca

14. ABromaruvsalys ¥ ONTUMM3ALMS yIIpaB/ieHus IpoLieccoM BblrulaBku cranu B JICIT
Py paliOHa/IbHOM YIIpaB/IeHUU 5/1eKTPUYECKUM DPEeXUMOM C Lie/Ibl0 MUHHUMH3ALuY
71e/IbHOT0 KOJIMYeCTBa 3/1eKTPOIHepruu Ha TOHHY CTald

15. ABTOMarM3aLusa U ONTUMU3ALUA YIIpaBaeHus MnpoleccoM BeliaBku ctanu B [ICII
pU paLMOHA/JILHOM YIIPABJI€HUM TeMIlepaTypPHbIM DPeXHUMOM B TeXHOJIOTMYeCKOM
eprozie IJIaBKX 3a CUET MCIO/Ib30BaHMS HeNpepbIBHOIO 3aMepa TeMIlepaTyphl KUJKOU
TaIu

16. ABTOMaTH3aLys U ONTMMU3ALUSA yIIpaB/ieHus TIPOLeCcCoOM J0BOJKU CTau B arperare
OBLLI-TIeYb [P paLMOHA/JILHOM YIIPaB/IeHUU 3IeKTPUUYECKUM peXUMOM C Lie/IbH0
OCTWKeHMS] MaKCMMaJIbHOW MTPOU3BOAUTE/ILHOCTH IpolLiecca

17. ABTOMaTu3alLusi W OITMMU3ALMS YIIPaB/IeHUsl TeMIlepaTypPHbIM DPeXUMOM IIpH
oBogke cramu B AKII mpu parjoHasbHOM YIIpaB/I€HUM 3/1eKTPUUECKUM PeKUMOM C
CI10/Ib30BaHUEM HeTpephIBHOrO criocoba H3MepeHHsl TemriepaTypbl MeTanaa [ijis
OBBILLIEHUs [IPOU3BOAUTE/ILHOCTH IpoLiecca

18. ABTOMarv3alyss U ONTUMM3aLUs YIIpaB/lIeHUs IIPOLeCCOM  LIMPKYJISLIMOHHOIO
aKyyMUpOBaHUs CTaJM TIPU PpallMOHA/JBLHOM YIpaB/eHUW pacxofoM aproHa Jjis
OBBIIIEHUS] MakKCMMa/bHOM MacChbl MeTa/lla B LUPKY/ISLMOHHOM KOHTYpe C LieJ/Ibl0
OecriedeHUsI MaKCHMaJTbHOM TTPOM3BOAXTETHHOCTH TIPOL[eCCa

19. ABTOMaTrH3aLysl U ONTUMU3aLUs yIIpaB/lieHUs IIPOLeCCOM BaKyyMUPOBaHUs CTalu Hal
CTQHOBKe LIUPKY/IALMOHHOIO TUIMA IIyTeM paldOHa/IbHOIO YIpaB/IeHUs pPacXojoM
pProHa C LieJIbl0 JOCTWKeHUSI MaKCUMa/lbHOI'O pacxofia SKCTparupoBaHHBIX U3 MeTasljla

[ra30B /151 10CTH)XEeHUS MAKCUMa/IbHOM TPOM3BOAMTEILHOCTH IIpoLiecca
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20. ABTOMaTH3aL1s U ONTUMU3ALIM yIIpaB/ieHus NPOLeCCOM BaKyyMUPOBAHUSA CTa/IU Ha
yCTaHOBKe LMPKY/ISLIMOHHOTO TUMa B pexxuMe « BKP» mpu paijuoHasbHOM yripaBieHUd
pacxo/|0M aproHa Ajisi obecrieueHrs MaKCUMaJIbHOTO JIaB/ieHHsT B paboueM MpOCTPaHCTBe
BaKyyM KaMmephbl [IPY MaKCMMa/IbHOM IMPOX3BOUTE/IbHOCTH Mpoliecca

1. ABTOMaTM3anusi W ONTHMH3ALUg yNpaBleHWs I[POLIeCCOM LIMPKY/ISLIMOHHOIO
BaKyyMUPOBaHUs CTa/lx TIpU paLoHaIbHOM yIpaB/ieHUu! pacxoziom
TPaHCIOPTUPYIOLLEro ras3a (aproHa) /s NojJepkaHus MUHUMa/IbHOW MacChl MeTaslia B
CTa/iepa3/IMBOYHOM KOBIIIe U MaKCHMa/bHOU MPOM3BOUTETbHOCTH MpoLiecca

2. ABTOMarTM3alysl U ONTUMM3aLMs YIIpaB/eHus IIPOLeCCOM HarpeBa MeTasla IIpY
paljMOHa/IbHOM yTIpaB/IeHWM pacxXxoioM BO3Ayxa /Uil [JOCTH)KEeHUs] MaKCHMa/lbHOW
TeMIiepaTypbl pabodero rMpoCTpaHCTBA ¥ MUHUMM3AL[MK 3aTpaT TOT/IMBA HAa HarpeB

23. ABTOMAaTH3aLys U OINTMMU3aLMs YIIpaB/IeHUs IPOLIeCCOM HarpeBa MeTasjla IIPU
parjMOHaIbHOM YTIPaB/IeHWH Ta30UHAMHUECKUM DPEXHMOM pabouero mMpoCTPaHCTBA C
[1e/IbF0 MUHMMH3aLMM TeIVIOBBIX IIOTepb C TIOACOCAMM XOJIOLHOTO aTMOC(epHOro
BO3/TyXa W BEIOMBAaHUI TOPSTUMX TIPOAYKTOB CrOPaHHUS

4. ABTOMaTH3aLys U ONTUMHU3ALMS yIIpaB/IeH!s IIPOLeCcCoM pasiuBKU cranyd Ha MHJI3
NPy palliOHAJILHOM YIIPABJ/IEHUH MOAa4Yel BOJbI B CEKLIMU 30HbI BTOPUYHOIO OXJIaXKEeHNs]
C Lie/IbI0 MUHUMM3alliy TeMIlepaTypHBIX HallpsUKeHUH B OT/IMBaeMOM 3ar0TOBKe

25. ABTOMAaTM3anUsa U ONTUMM3ALIMA YIIpaB/ieHus NpPoLieCCOM Harpesa MeTasila B Ieyax
[IPOXOAHOIO TUMA TIPA paLMOHA/bHOM YIIpaB/JeHUM pacripeje/ieHUeM I0Aa4yu
MaKCUMa/IbHOU MPOU3BOUTE/ILHOCTH MpoLiecca

26. ABTOMaru3aLys U ONTUMHU3ALIMS yIIpaB/leHUs MPOLeCCOM HarpeBa MeTaslla B Ievax
[IPOXOJHOI'0 TUIIA NPU pallMOHA/JIBHOM YIIpaB/JIeHUM paclipefie/ieHdeM TOIUIMBA I10 [/INHEe
[1eyu C Lie/IbF0 MUHUMU3aLUU Y/e/IbHOrO KO/IMUeCTBa TOI/IMBA Ha HarpeB TOHHBI MeTaJlla
7. ABTOMaTH3anus U ONTUMU3aLIK yIIpaB/aeHus oxlaxaeHreM Metasuia B 3BO ¢ njesbro
[10CTVKeHUsI paBHOMEPHOI'0 OxXJIaXKAeHus 3arorosku 8 MHJI3.

28. ABTOMaTHUeCKasi CHCTeMa MPOTHO3UPOBAHUS U KOPPEKIMU 00IIlero HarpeBa Kaxk/[0u
[10/laBaeMOlM 3aroTOBKM /[IJI1 pacueTa ONTHMMAa/JbHOW TeMIlepaTypHOM TpaeKTOpUMU B
HarpeBare/bHbIX Meyax crtaHa 2500 ITAO «MMK».

29. ABTOMaTHueckKasl CCcTeMa IPOTHO3KMPOBAHUS Y KOPPEKLMU 0011ero HarpeBa Kaxiou

O/laBaeMOl 3arOTOBKM J/IsI pacyeTa TPAEKTOPUM TapaHTUPOBAHHOTO HAarpeBa 3TOU
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3aroTOBKY B MeToguuecKux reuvax crtadHa 2000 ITAO «MMK».

30. ABTOMaTHyecKasi CUCTeMa OITHMU3aLUY PeryJIvpoBaHUs TeMIlepaTypbl OT)KUTaeMOoro
MeTaslla C y4eTOM JMHAMUKM KOJIIAKOBOM U CTeHJ0BOM TepMoIlap B Ieyax KOJIaKOBOIO
Tura aucronpokatHoro 1exa JITIL-5 OAO «MMK».

31. ABTOMAaTH3MpOBaHHAs CHCTeMa OITHMMAa/IbHOIO YIIpaB/ieHHs BK/IKOUeHHUeM IOpesioK (
[1e/TbI0 TI0JTyUeHUsl CTabM/IM3al[ii TeMITepaTyphbl M0JI0CHI Ha BbIXOZle U3 yuacTKa Harpesa
1 obecriedeHUs] COXPAaHHOCTH PaZMaliOHHBIX TPyO B 30HaX HarpeBa OallleHHOU Tedy
AHI'LI niexa mokpeituii [TAO « MMK».

32. ABTOMAaTHM3MpOBaHHAs CHUCTEMa ONTUMAaJbHOW KODPEKLMU TeIJIOBOrO peXuMal
MmaporeHeparopa rpy W3MeHeHUH KOIMyeCcTBa BbIpabaThiBaeMOil 371eKTPOIHEPTUH.

33. ABTOMarM3aluss U ONTMMHU3ALMA  YIIpaBJIeHUS  TeIUVIOBbIM  PeXUMOM
paClbIIMTE/IBHOIO  CyIIWIa C LeJbl0  IIPUTOTOBJIEHWs  33[laHHOIO0  KOJIMYeCTBa
rpaHy/IMPOBAHHBIX IIIJTAKOOOPA3yHOLMX CMeCeH.

34. ABTOmaru3alysi ¥ ONTHMHU3ALUs TeIJIOBOTO peXKuma reueil [/si CYLIKU M OT)KUra
3/1e/Tid OrHeyropHOTo Tipou3BozicTBa [TAO «MMK»c 1ienbio JoCTHKeHUsT TpeOyeMoro
KaueCTBa OTHEYTIOPHBIX U3/le/HH.

OO01ias nesb 3aJjaHUS U Co/lep)KaHue KypPCOBOr'0 NMpoeKTa:

1. Kparkoe onMcaHve aBTOMaTHM3MpPyeMOIO TeXHOJOIMUeCKOro IipoLecca H
YCTPOMCTBO TEXHOJOTMUECKOTO arperata Kak OOBEKTOB yIIpaB/IeHUs,
KPUTHUECKWH  aHalM3  CyLIeCTBYIOIIMX  CIIOCOOOB  aBTOMAaTHueCKOro
ONTUMU3UPYIOLLETO YIpaB/IeHUs] TEXHOIOTMYeCKUX MPOLieCCOB.

2. O630p wucxogHOW WH(OpMALWHM, CTAaTUCTUUYECKHWX  JAaHHBIX, pacueT]
CTaTUYeCKOW XapaKTepUCTHKM Tpoliecca, IO SKCIepUMeHTalbHbIM WY
pacyeTHbIM [J@HHBIM COCTaBJjieHHe (YHKLMOHAIbHO CTPYKTYPHOW CHUCTEMBI
aBTOMAaTUUeCKOI'0 YIIpaB/ieHUs] TeXHOJIOTMYeCKUM IPOL|eCCOM.

3. CuHTe3upoBaHMe MaTeMaTM4yeCcKod MOZeIN ONTHMa/JbHOIO YIIpaBJ/IeHus]
TEXHOJIOTMUECKUM TIPOL{eCCOM, BbIOOp TeXHUUECKUX CPeJCTB KOHTPOJS U
yrpaB/ieHus: U KOH(UIypUpOBaHME MPUOPUTETHOTO KOHTypa ONTHMU3aLUU
yTpaB/ieHUs] U KOHTPOJIS.

4. PacueT ImepexofHOTO Mporiecca B BbIOPAHHOM ITPHOPUTETHOM KOHTYpe
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3/IeMeHT [TnaHupyeMble pe3y/bTaThl 00yUeHUs O1ieHOYHbIE Cpe/ICTBA
KOMITeTEHI[UHU
ONTUMM3ALMM  YIIpaB/ieHWs C y4yeTOM KOHTPOJABHOTO  pacyera IO
CUHTe3UpOBaHHOM paboueli mporpaMme.
5. OnTuMu3alys MapaMeTpoB AWHAMUUeCKOW HACTPOWKHU YIIpaB/soIIero 06sioka
CUCTEMbl TI0 pe3yabTaTaM MCC/Ie[0BaHUSl TEePexXOJHBbIX  IPOLeCCOB,
oripefie/ieHHe TIOKa3aTejied KauecTBa C LieJIbl0  BbIOOpAa HAWTYUIIIHX.
VccnenoBaHve mMoBefieHWS] CUCTEMbl YIpaB/ieHUs] B YCAOBUSX CMeLeHUs]
CTaTUUYeCKOW  XapaKTepUCTUKM  ONTUMMU3UPYeMOr0  aBTOMAaTHU3HMpyeMOro
riporiecca.
criocoOHOCTHIO pa3pabaTbiBaTh MPOEKTHYIO JIOKYMEHTAIMI0 B COOTBETCTBUHU C UMEIOIIMMUCS CTaHAApTaMu U TeXHu4eCcKUMH ycinoBusimu (ITK-7)
3HaTb - CyLIeCTBYIOI[Me TeKyllue TexHuueckue| 1. YcroBHble coBpeMeHHble O0003HAUeHHWs TEXHOJIOTHUECKUX TlapaMeTpPOB M
pellieHusl TI0 BOMPOCY aBTOMaTUUeCKOrO TeXHUYECKUX CpeACTB TpU rpaduueckoM MpeJCTaBlIeHWH KOHTYPOB WU CUCTEM
ONTUMU3UPYIOLLETO yTpaB/ieHus] aBTOMAaTUUeCKOTO yIpaB/ieHusl.
KOHKDEeTHBIM IPOLIeCCOM; 2. TexHWYeCcKHWe OCHOBHble XapaKTeDUCTHKM Haubojee YacT0 U IIHUPOKO
- TeXHUYecKue BO3MO)KHOCTHU y WCMO/b3yeMbIX CpeJCTB KOHTPOJII M aBTOMAaTrWyecKOro ONTUMH3UPYHOLEro
XapaKTepPUCTHKU Mpe/ijlaraeMbIX CPe/ICTB yrpaB/ieHusl.
KOHTPOJISI ¥ ONITUMA/TBHOTO yripaBieHusi;| 3. TpeboBaHMsS K TPOEKTUPOBAHWIO aBAapUHHBIX CHUCTEM CUTHAIM3ALUHU C IIe/IbH0
- YC/IIOBHbIE o603HaueHust BCEX obecrieueHrs pa3BUTHSI aBapUMHBIX CUrHA/MW3al[uii K 0e30racHbIM  YC/IOBHUSIM
WCTI0/b3yeMbIX TeXHOJIOTUUeCKHX TPYyZia TEXHOJIOTMYECKOIo IlepCoHara.
rnapaMeTpoB M TexHWUeckux cpeactB 4. CraHgapTHble TpeOoBaHUS /il W300pa’keHUs U Mpe/CTaB/ieHus] pa3paboTaHHBIX]
npu  rpadpuueckoM  IpeJCTaBeHUY CAQY B cucreme ACY TII.
KOHTYpOB M CHUCTeM aBTOMaTtuueckoro 5. IIpvHLMIBI TpejcTaB/ieHUs] TMPUHLMUMUAIBHBIX CXEM CHUTHa/lW3alud KOHTYDPOB
ONTUMM3UPYIOLErO yrpaB/eHus; OITUMAJIbHBIX CUCTEM YTIpaBJIeHUS.
Ymetb - pa3pabarbiBaTh cTpykTrypHble 1. CocTaBUTh CTPYKTYPHYIO, (byHKLMOHABHYIO U TIPUHLUTNHAJIBHY O
(GyHKLMOHANbHbIE W TIPUHLIUIIHAA/IBHbIE JIEKTPUYECKYI0 CXeMy KOHTypa, CTaOWIM3UPYIOIIero U ONTHMHU3UPYHOILEro
CXeMbI cucTemMm aBTOMaTUUeCKOro TeMIlepaTypHbIii  TlapaMeTp OObeKTa: TeMrlepaTypbl CTeHJa Tipolecca
ynpaB/ieHUst TeXHOJIOTUYeCKUMU KPHUCTA/UIM3aLOHHOTO OT)KMra aBTOMOOW/IBHOTO /IMCTa B KOJIMAKOBBIX Teuax (|
TMpoLieccamMu; BO/IOPO/IHOM 3allUTOM aTMocdephl.
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CTpyKTYypHBII
3/1IeMeHT [1naarpyeMble pe3ynbTaThl 00yueHus OuieHOUHbIe Cpe/iCTBa

KOMITIeTEHIIMHN

ras

2L

BO3/1YyX | %
ter f /T[E\
e
2. CoCTaBUTb  CTPYKTypHYI,  (DYHKUHMOHAIbHYH0 W TPUHLMITHATBHYIO
JJIGKTPDUUECKYIO CXeMY KOHTYpd 3KCTPeEMaJ/IbHO-OIITUMHU3HPYIOLIEro YIIpAB/IEHW]
TPOL[ECCOM CKHUTaHMsI TOTI/IMBA B paboueM TMPOCTPAHCTBE MPOMBIIIIEHHOM Meun B
COOTBETCTBUM C OOBEKTOM YIipaBJ/IeHUdA TIpoLecCa CKWUI'dHUdA TOIIMBa IIO
Temrieparype pabodero IpoCTPaHCTBA UCTIO/b3YS METO/, 3allOMUHAHKUIO CKOPOCTH
HU3MEHEHHWA OIITUMHU3NPYEMOI'0 ITapaMeTpa.

(1)

BO3/IYX
Bnapets - HaBbIKaMU IIPOEKTHPOBAHUS YBBIMOTHNUTE TPadUUeCKyI0 UacTh KypCOBOTO MPOeKTa: pa3paboTaTbh CTPYKTYPHYIO CXeMY
pa3paboTKu CTPYKTYPHBIX,JKOHTypa pery/jupoBaHus, (YHKIIMOHAJbHYI0 CXeMy OINTHMMHU3aly{d M aBTOMaTU3aluu U

(GYHKLMOHANMBHBIX W MPUHLMIUAIBHBIX[IPUHLUIIAANBHYIO 3/eKTPUUECKYH0 CXeMy JBYXKOHTYDHOM CHUCTeMbl YIIpaBJieHUs
CXeM OINTUMajbHOIO aBTOMAaTHYeCKOTOTeIIOBBIM PeKMMOM paboyero nMpoCTpaHCTBA MPOMBILUIEHHBIX ITeYe.
yrpaB/ieHusl.
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6) HOI_)H}IOK npoBeaeHust l'[pOME)KyTO‘—IHOﬁ dTTeCTalluH, II0Kd3dTe/IW U KpUTepHU
OLl€HUBAHUA:

Ilpome)xyTouHast ~ arrecTalis 10  AWCLUTUIMHE «OnTuMu3alys  yripaBJieHUs
TeXHOJIOTUUeCKMMU TpoLieccaMM MeTa/l/Typruyeckoro TMpPOU3BO/CTBa» BK/IHOYAeT TeopeTHuecKue
BOIIPOCHI, TIO3BOJISIFOIIME OLEHUTb YPOBEHb yCBOEHWs OOyuaroIMMUCS 3HAaHWUM, W TIPAKTUYeCKHe
3a/laHus], BISIB/ISIIOIIME CTerleHb C(hOPMHUPOBAHHOCTH YMEHUM W BJafieHUd, MPOBOAUTCS B dopme
3ayeTa U 3K3amMeHa (5 Kypc) U B (popme BBITIOJTHEHUS U 3aLL{UThl KyPCOBOTO MPOEKTA.

OK3aMeH TI0 [AHHOM [JUCLUIUIMHE TIPOBOAUTCS B YCTHOUW ¢opMe M0 3SK3aMeHalMOHHbIM
OuneraM, KaKAbli M3 KOTOPBIX BK/IOYAaeT 2 TeOPeTHUeCKUX BOMpPOCa U OJHO TpaKTHUecKoe
3ajlaHue.

IToka3aTe/iM ¥ KpUTEPUH OLleHUBAHHA K3aMeHa:

— Ha OLIEHKY «O0T/IHYHO» (5 0a/uioB) — 00yYaroL[uiics [eMOHCTPUPYeT BBICOKUN ypPOBEHb
c(OpMHUPOBAHHOCTU KOMIIETEHLIMH, BCECTOPOHHEee, CHCTeMaTHueCcKoe U Ty0oKoe 3HaHUe yueOHOro
Marepuasna, CBOOOJHO BBIMO/HSET TPAKTUYECKWe 3a/laHusi, CBOOOJHO OMepupyeT 3HAHWSIMU,
YMeHUSIMU, TIPUMEeHsIeT UX B CUTYalIMsIX MOBBIIIEHHOM CJIOXKHOCTH.

— Ha OLEHKY «xopomo» (4 6anma) — oOyuaromuiics AeMOHCTPUPYeT CpPelHHN ypOBeHb
c(hOpMUPOBAaHHOCTU KOMITIETEHI[MI: OCHOBHbIe 3HAHUS, YMEHUs OCBOEHbl, HO [[OMYCKalTCs
He3HauuTe/IbHbIe OLIMOKHW, HETOYHOCTH, 3aTPYJHEHUs TP aHAaIUTHYeCKUX Oreparysx, repeHoce
3HaHWM U YMeHUI Ha HOBbIe, HeCTaHAAPTHbIE CUTYaLUH.

— Ha OLIEHKY «y/{OBJIETBOPUTE/IBHO» (3 0asuia) — 00yuaroImuicsi JeMOHCTPUPYET TIOPOTOBBIN
ypoBeHb C(HOPMHUPOBAHHOCTU KOMIIETEHLIM: B XO/le KOHTPOJbHBIX MEpOMpHUSATHI A0IMYyCKarTCs
OIMOKY, TIPOSIB/ISIETCSI OTCYTCTBHE OT/e/bHbIX 3HAaHWM, yMeHHH, HaBBIKOB, O00yJaroI[uiics
WCTIBITBIBAET 3HAUMTe/IbHbIe 3aTPyAHEHUs TPU OMepPUPOBAaHUM 3HAHUSIMHU W yYMEHUSMU TIPU UX
TiepeHoCe Ha HOBBI@ CUTYal[|H.

— Ha OLIEHKY «Hey/|0B/IeTBOPUTEIbHO» (2 0Oasna) — o0ydaromuiics JeMOHCTPUPYeT 3HaHUs
He 6osee 20% TeopeTHUeCKOTO MaTepHrasa, 0MyCKaeT CylljeCTBeHHbIe OIIMOKM, He MOYKeT TI0Ka3aTh
WHTeJI/IeKTYyalbHble HaBbIKU pellleHUs MPOCThIX 3a/iau.

— Ha OLIEHKY «Hey/l0B/IeTBOpPUTe/IbHO» (1 0at) — obyuaroiuiicss He MOXKeT TI0Ka3aTh 3HAHUS
Ha YpOBHE BOCIIPOM3Be/IeHUs U 00bsICHEHUS] UH(POPMAI[UK, He MOXKET TI0Ka3aTh WHTE/UIEKTYaIbHbIe
HaBBIKU PellleHrst TIPOCThIX 3a7iay.

IToka3aTe/nM ¥ KpUTepUH OLleHUBAHMSA 3ayeTa:

— Ha OLEHKY «3auTeHo» — O0O0ydJawluiics [JeMOHCTPUPYeT [JOCTaTOYHbI ypOBeHb
c(hOopMUPOBAaHHOCTH KOMIIETEHI[|I, BCECTOPOHHEe, CHCTeMaTHUeCKoe 3HaHHe yueOHOro MaTepuara,
JIOCTaTOUHO CBOOOJHO BBITIONHSET TIPAKTHUECKWE 3aZlaHUs, OTEepUpyeT 3HAaHUSIMM, YMEHHSIMHU,
TIpUMeHsIeT UX B CUTYyaLMsIX pelleHUs TUTIOBbIX 3a7ay.

— Ha OLIEHKYy «HEe 3auTeH0» — OOyuJarIuics [JeMOHCTpUpYeT 3HaHus He Oomnee 20%
TEOPeTUYeCcKOr0 MaTepHuasia, [IOMyCKaeT Cyl[eCTBeHHble OIIMOKH, He MOXKeT TI0Ka3aTh
VIHTe/UIeKTya/IbHble HaBbIKK PellleHUs MPOCThIX 3a/ay.

KypcoBoli mpoeKT BBIMO/MHSETCS 10, PYKOBOACTBOM TIperofiaBaTesisi, B IIpoLjecce ee
HarmyicaHusi o0yvaroIuiicsi pa3BHBaeT HaBBIKM K HayuyHOUM paboTe, 3akperuiss W OJHOBPEMEHHO
pacipsisi  3HaHUWs, T[IOJydyeHHble TIpM M3ydyeHUM Kypca «OnTumu3anus — yripaBieHUs
TEXHOJIOTMUECKUMHU  TIPOLIeCCaMH  MeTa/UTypPrUueckoro TIPOW3BOACTBa». I[IpuM  BBITIOSHEHUH
KypCOBOTO TpOeKTa 00ydJaroIuiicsi JO/DKeH TOKa3aTh CBOe yMeHHe paboTaTb C HOPMAaTHBHBIM
MaTepuasioM U JPyTUMH JIUTePaTyPHBIMU UCTOYHHUKAMHU, a TaK)Ke BO3MO>KHOCTb CUCTEMaTU3UPOBaTh
Y aHa/IM3UPOBaTh (PaKTUUYECKUI MaTeprasl U CaMOCTOSTeIbHO TBOPUYECKU €r0 OCMbIC/IUBATh.

B mporjecce HammcaHusi KypCOBOTO TIpoeKTa OOydvaroluiicsi [J0/DKeH pa3obpatbcsi B
TEOpeTHUeCKUX BOMpPOCax M30paHHON TeMbl, CaMOCTOSITE/IbHO TPOAHAM3UPOBATh MPAKTUYeCKUN



Marepua’i, pa3obpars 1 000CHOBAaTh MPAKTUYeCKYe TPeJI0KeHHs.

IToka3aTe/M ¥ KpUTEPHUH OLIeHUBAHMs KyPCOBOro MpoeKTa:

— Ha OLeHKY «0T/IM4YHO» (5 0asyioB) — MPOEKT BBINOJHEH B COOTBETCTBUU C 3aJlaHUEM,
0Oy4JaroIMiiCs MOKa3bIBaeT BLICOKWI yYPOBEHb 3HAHWI He TOMbKO Ha YPOBHE BOCIPOWU3BEJEHUS U
o0bsicHeHUss MHGOpMAlMM, HO W WHTe/JIeKTya/bHble HaBBIKA pellleHuss mpobseM U 3ajad,
HaXOXK/IeHWsI YHUKAJTbHBIX OTBETOB K MTPO0O/IeMaM, OI[eHKH 1 BbIHECEHUS] KPUTHUECKUX CYK/IeHUH;

— Ha OLIeHKy «xopomio» (4 6ania) — TPOEKT BBIOJHEH B COOTBETCTBHUU C 3a/laHUEM,
0Oy4JaroIMiicsl TOKa3bIBaeT 3HAHUSI He TOMBKO HA YPOBHE BOCIIPOW3BEJEHUST W OOBSCHEHUs
WHpOpPMaLMM, HO U UWHTe/IeKTya/bHble HaBbIKM pellleHdsi TpobreM W 3ajay, HaXOXAeHUst
YHUKAJTbHBIX OTBETOB K MTPO0/IeMawm;

— Ha OLIEHKY «Y/lOBJIETBOPUTE/JbHO» (3 0asisia) — TPOEKT BBLITIOIHEH B COOTBETCTBUU C
3aJlaHieM, OOyuaroIUiCs TIOKa3bIBaeT 3HAHWS Ha YPOBHE BOCIIPOM3BeIEHUS! W OOBSICHEHUS
VH(pOpMalL1K, UHTe/JIeKTya/IbHble HaBbIKY PeLleHMs MPOCThIX 3a/ay;

— Ha OLIEHKY «HeyAOBJIETBOPUTEeJIbHO» (2 Oajna) — 3a/laHWe TIperofiaBaTesisi BBHITIOIHEHO
YacTUYHO, B TIpOLiecce 3alluThl pabOThl 0OyuaroIIWiCs JOIMyCKaeT CyIleCTBeHHble OIIMOKHU, He
MOJKET I0Ka3aTh UHTeJIJIeKTya/lbHble HaBbIKU pellieHus TT0CTaB/IeHHOU 3a/1auu.

— Ha OLIEHKY «HeYy/l0BJIeTBOPUTe/NbHO» (1 Gasn) — 3ajaHue TperiofjaBaresisi BBLITIOJIHEHO
YaCTUYHO, 00yUaroIIUiACs He MOXKET BOCIIPOU3BECTH U OOBSICHUTE COZIEpP)KaHue, He MOXKET TI0Ka3aTh
VIHTeJI/IeKTyaslbHble HaBbIKM pelleHts [T0CTaBIeHHOM 3aiauH.

8 YueOHo-MeTOMUECKOEe ¥ HH(OPMAI[HOHHOE 00ecreueHHe AUCHUTTHHBI

a) OcHoeHas Aumepamypa:

1. TapcynkuH, b. H. ABTomaru3aiiis TeXHOJOTHUECKHX TIPOIIeCCOB W TIPOM3BOJCTB B
MeTtasutyprun: yuebHoe nocobue / b. H. TTapcynkun, C. M. Angpees, E. C. PsburkoBa ; oz pez. b.
H. Tlapcynkuna ; MI'TY, [kad. I[TKuCY]. - Marauroropck, 2011. - 151 c. : wi., tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/
1/1087745/482.pdf&view=true (mara ob6pamenusi: 14.09.2020). - MakpooObekT. - Tekct:
3JIeKTPOHHBIN. - VIMeeTcs meuaTHbIM aHaJIor.

2. CoBpeMeHHble CHCTEMbI aBTOMATU3alMM W yrpaBieHus : ydeOHoe rocobue / C. M.
Awnppees, E. C. Psa6uukoBa, E. FO. MyxuHna, T. I. CyxoHocoBa ; MI'TY. - Marauroropck : MI'TY,
2015. - 1 »>snektpoH. ontr. pguck (CD-ROM). - 3armn. ¢ Turtyn. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/

1/1123963/71.pdf&view=true (mata obpamenusi: 14.09.2020). - MakpooObekT. - TekcT
3/1eKTPOHHBIN. - CBefieHUs1 AOCTYIHBI Takke Ha CD-ROM.

0) JononHumenvHas Aumepamypa:

1. ITapcyHkun, b. H. ABroMarusanyss U ONTUMM3aLUA YIIpaB/IeHUs TeIJIOBbIM PeXUMOM
paboTeI 6/10Ka BO3ZlyXOHarpeBareseii JoMeHHOM reuu : yuebHoe roco6ue / b. H. IMapcynkuH, C. M.
Anppee, M. FO. Pa6uukoB ; MI'TY, [kad. [TKuCY] . - Marauroropck, 2009. - 148 c. : w., rpad.,

CXEMBl, Tabs1. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=269.pdf&show=dcatalogues/1/1060896/269.pdf&view=true (mata obparenus: 14.09.2020).
- MakpooObeKT. - TeKCT : 3/1eKTPOHHBIMN. - VIMeeTcs TieuaTHbIN aHasIoT.

2. IlapcynkuH, b. H. ABromaru3ainus TeXHO/JIOTMUECKUX IIPOLeCCOB U IIPOM3BO/CTB.
[Tpon3BOACTBO CTaIM B MapTeHOBCKHUX IeYax, BYXBaHHBIX arperarax U KUC/JIOPOJHbIX KOHBepPTepax
yuebHoe mocobue / b. H. Ilapcynkun, T. I CyxonocoBa, A. P. BongapeBa ; MI'TY. -
Marnutoropck : MI'TY, 2016. - 264 c. : un., Tabn. - URL: https://magtu.informsystema.ru/uploader/
fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/2913.pdf&view=true (mata obparieHus:

14.09.2020). - MakpooOBeKT. - TeKCT : 371eKTPOHHBIN. - ViIMeeTCs rieyaTHbIN aHaJIor.
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https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/2913.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/482.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/1087745/482.pdf&view=true

3. IlapcynkuH, b. H. HMcnonb3oBaHWe 3KCIepUMEHTA/bHO-CTAaTUCTUYECKUX METOZ0B
MO/Ie/IMpPOBaHKUs [Jisl yTpaB/eHusl TeXHOJIOTMUeCKUMHU Tpoljeccamu : yuebHoe nocobue / B. H.
IMapcynkuH, C. M. AHgpees, E. C. Pa6unkosa ; MI'TY. - Marauroropck, 2012. - 177 c. : un., rpad.,

CXEMBl, Tabs1. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=597.pdf&show=dcatalogues/1/1103150/597.pdf&view=true (zara obparmienus: 14.09.2020).

- MakpooObeKT. - TeKCT : 3/eKTpoHHbBIN. - ISBN 978-5-9967-0292-3. - MiMeeTcs 1eyaTHbIM aHaIOT.

4. IlapcynkuH, b. H. ABromarusaius TeXHOJIOIMYECKUX [IPOLeCCOB U IIPOM3BOJCTB.
Kokcoxumuueckoe mpou3BoACTBO : yueOHoe mocobue / B. H. IMapcynkun, T. I. CyxoHocoBa. -
Marnutoropck : MI'TY, 2015. - 226 c. : un., Tabn. - URL: https://magtu.informsystema.ru/uploader/
fileUpload?name=900.pdf&show=dcatalogues/1/1118840/900.pdf&view=true (mata obpariieHus:
14.09.2020). - MakpooObekT. - Tekct : snekrpoHHbIA. - ISBN 978-5-9967-0586-3. - Mmeetcs
reyaTHbIi aHaJIor.

5. IlapcynkuH, b. H. 3agauu mo cuHTe3y aBTOMATHM3UPOBAaHHBIX CUCTEM YIIpaBJIeHUs
TeXHOJIOTMUeCKUMU TIpOLiecCaMy M TPOM3BO/CTBOM : yuebHoe mocobue / b. H. IMapcynkuH, T. T.
CyxoHocoBa ; MI'TY. - Maruautoropck : MI'TY, 2016. - 54 c. : wn., Tabn., cxem. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2248.pdf&show=dcatalogues/
1/1129743/2248.pdf&view=true (gara obpamenus: 14.05.2020). - MakpooObekT. - Tekct :
3/1IeKTPOHHBIN. - VIMeeTcs meuaTHbIN aHasIor.

6. bopoguH, U. . AsBrOoMaru3alys TeXHOJOTWUUECKUX IIPOLeCCOB U  CUCTEMBI
aBTOMAaTUUeCKOTo yripaBjieHus : yueOHUK st By30B / U. @. Bopoaun, C. A. AHzipeeB. — 2-e u3f.,
ucnp. u gorn. — Mocksa : M3patensctBo FOpaiit, 2020. — 386 c. — (Bbiciiee obpa3oBaHue). —
ISBN 978-5-534-07895-4. — Tekcr : anektpoHHbiii / ObC FOpaiit [calit]. — URL: https://urait.ru/
bcode/453023 (mata obparjerus: 20.09.2020).

7. XpameHkoB, B. [. ABromaru3auys yrpaB/leHHsi TEeXHOJOTMYeCKMMU IpPOLieCCaMU
OypeHusi He(Tera3oBbIX CKBa)XHH : yueOHOe mocobue st By3oB / B. I. XpameHkoB. — Mockga :
N3narensctBo FOpaiit, 2020. — 415 c. — (Brbicmiee obpa3oBanue). — ISBN 978-5-534-00854-8.
— Texkct : snekrponHsbii // 3BC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451211 (nara
obparenus: 20.09.2020).

8. Tpycos, A. H. ABToMaru3anysi TEXHOJOTMYeCKUX TPOLIeCCOB U MPOU3BOACTB : yueOHOe
nocobue / A. H. TpycoB. — Kemepogo : Ky3['TY umenu T.®. l'opbauera, 2017. — 186 c. — ISBN
978-5-906969-39-2. — TekcT : 371eKTpoHHBINA // JlaHb : 3/1eKTpOHHO-OMOMMOTeYHast cucremMa. —
URL: https://e.lanbook.com/book/105407 (marta obpaitenus: 20.09.2020).

8) MemoouuecKue yKazaHust

1. OnTtvMuzanms yripaB/ieHHsI TeXHOJIOTMUeCKMMM mporeccamu : mpaktTukym / B, H.
[MapcyukuH, C. M. Anppees, E. C. Ps6unkoga, T. I. O6yxoBa ; MI'TY. - MarauToropck, 2013. - 177
c. : um., rpad., cxembl, Tabn. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=638.pdf&show=dcatalogues/1/1109486/638.pdf&view=true (zmara obparmienusi: 14.05.2020).
- Makpoo0ObeKT. - TeKCT : 3/eKTpoHHbBIN. - ISBN 978-5-9967-0393-7. - iMeeTcs 1eyaTHbIM aHaIOT.

2. Tlapcynkun, b. H. 3ajaud o cuHTe3y aBTOMATM3UPOBAaHHBLIX CUCTEM YIIpaB/eHUs
TeXHOJIOTUUeCKWMU TIpoLiecCaMy U TIPOM3BOACTBOM : yuebHoe mocobue / b. H. Ilapcynkun, T. I
CyxoHocoBa ; MI'TY. - Maruutoropck : MI'TY, 2016. - 54 c. : wn., Tabm., cxem. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?
name=2248.pdf&show=dcatalogues/1/1129743/2248.pdf&view=true (mata obparrieHust:

18.09.2020). - MakpooOBeKT. - TeKCT : 37IeKTPOHHBIH. - VIMeeTcs reuaTHbIN aHaJIoT.
3. MeTtoguueckue peKkOMeH/aluu [1/1s1 BBINIOJIHeHUs KYpCOBOIo rpoekra. [Ipunoxenue

2) IIpoepammHoe oGecneueHue u UHMepHemM-pecypchbl

[TporpamMmmHOe obecrnieueHre
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[TouckoBasi cucrema Axkazemuss Google (Google
Scholar)

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

WudopmaloHHasi  cuctema EpvHoe  0kHO

OCTYIIa K UH(pOPMAaILIMOHHBIM pecypcaM

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

deznepanbHOE  TOCy/lapCTBEHHOe  OHO/PKETHOe

yupexzieHue «®PesiepanbHbII urctutyT[URL: http:/www1.fips.rw/
TIDOMBIIJIEHHOW COOCTBEHHOCTH»

EZ;Z;IEEEM TocynapcTeentas  Guonmoreka, https://www.rsl.ru/ru/4readers/catalogues/

OnekTpoHHBIE pecypchl oubmmorekn MI'TY um.
[."11. HocoBa

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

®enepasibHbIE  0OpasoBare/nbHBIA  mOpTan  —
AEPp p p http://ecsocman.hse.ru/
DKOHOMUKA. Coronorug. MeHe[;KMeHT
YHUBepcUTeTCKass HWHGOpPMAI[MOHHAsi CHCTeMa . .
https://uisrussia.msu.ru
POCCUA
MexxyHapoHast HayKOMeTpuueCcKas .
YHapOA y p http://webofscience.com
pedepaThBHAasg W IOJHOTEKCTOBAasA 0a3a JaHHBIX
MexxayHapoaHast edepaTuBHas U
yHapoZ pedep http://scopus.com
MOJTHOTEKCTOBAs]  CrpaBouyHasg 0a3a  JaHHBLIX
MexxyHapoHast basa [IO/THOTEKCTOBBIX . .
yHap "1, http://link.springer.com/
>KyYpHasoB Springer Journals
MexxyHapoHast KOJUTEKLIHSI HayUHBIX

IIPOTOKOJIOB TIO PAd3/IMYHBIM OTpPAC/IsAM 3HAHUH

http://www.springerprotocols.com/

MexayHapoziHasi 0a3a HayuHbIX MaTepuasioB B
obnacty  (pU3MUECKUX HayK U UHKUHUPHUHTA

http://materials.springer.com/

MexxayHapoZiHast 0a3a CIpaBOUHBIX W3/IAHUH TI0
BCeM oTpac/saM 3HaHui SpringerReference

http://www.springer.com/references

MexnyHapoaHast pedepaTiBHast 6a3a JaHHBIX 110
YUCTOM U NIPUK/IAAHON MareMaTuke zbMATH

http://zbmath.org/
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MesxnyHapogHas pedepaTvBHas
TIOJIHOTEKCTOBasi __ cmpaBoyHas _ 6Gasa

u .
https://www.nature.com/siteindex
JAHHBIX

ApxuB HayuHbIX JXypHa/JoB «HanmoHambHbIM
3/1eKTPOHHO-UHOOPMaIMOHHBIN KOHITOPILIUYM»

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

9 Marepua/IbHO-TEXHHUYECKOEe 00ecneyeHne JUCIUILTHHBI

Twun v Ha3BaHMe dyAUTOPHHU

OcHaueHue ayquropuu

YueOHble ay[IUTOPUM [jIi TIPOBEJIeHUS

3aHATUM JIEKITMOHHOTI'O TUIla

MynbsTuMeuiiHbIe Cpe/iCTBa XpaHeHUs, Tepejaun
Y Tpe/icTaB/ieHusi “HGopMalu

YueOHast ayIUTOPUS 171l IPOBE/IEHUS
TIPaKTHUeCKUX 3aHATHH U J1TaDOpaTOPHBIX
pabor:

saboparopusi aBTOMaTH3aLuN
TEXHOJIOTHUeCKHX TPOLIECCOB U
TIPOU3BO/ICTB

JlabopaTopHble  yCTAaHOBKM W TPUOOPBI  [jist
BBITIO/THEHUST  /1a0OPaTOPHBIX W IMPAaKTHUeCKUX
pabor:

- yaboparopHbiii  cTeHp  «IIpOMBIIILIEHHbIE

Jatuvku pacxopa», ITIP-CK + komribroTep
C TrpeJyCTaHOBJ/IeHHbIM I10 oT
U3rOTOBUTEIS.

- nabopaTtopHblii cTeHZ «IIpoMblilieHHbIE
Jatuukd  TeMmmeparype», IIJT-CK +
KOMIIbIOTEp C mipeaycraHoBiaeHHbIM [IO ot

W3rOTOBUTEIS.

- nabopatopHelii cTeHA  «IIpoMbIiieHHbIE
JaTuUnKU JlaBJIeHUs», Inan-CK +
KOMIIbIOTEp C npefycraHoBieHHbIM 1O ot
W3rOTOBUTEIS;

- [porpammHupyeMbli JIOTUYeCKUU

KoHTposuiep ITJIK-Siemens + HOyTOyK C
npesycraHoBaeHHbIM 10 oT usroroBuTens;

- nabopaTOpHBIM  CTeHA  «ABTOMaTH3alUs
CUCTEM TeryIora3oCcHabKeHust v
BeHTUIsILMKM»,  ATI'CB-09-11JIP-01  +
HOYTOYK C TipeAycTaHoBieHHbIM 10 or
W3rOTOBUTEIS;

- nabopaTOpHBIM  CTeHZ  «ABTOMaTH3alUs
CUCTeM BO/I0OCHA0KeHUS Y BOIOOTBeZIEHHS»,
ABUB-Y-01-12;

- ymabopatopHbiii creHp «ITJIK-Omron-40A-
HH#»

YueOHble ayIUTOPUU [ji1 BBITOJTHEHUS
KypCOBOTO TIPOEKTHMPOBaHUSI, MOMelleHus

[TepconanbHble koMIibtoTepsl ¢ makeroM MS Office,
BBIXOJJOM B VIHTepHeT M C [OCTyIIOM B

JJist CaMOCTOSTeIbHOU paboThI | 3MEKTPOHHYI0 HMH(POPMAIIMOHHO-00pa30BaTeTbHY0
00y JaroIMXxCs Cpefly YHUBEpCUTeTa

YueOHble ayAMTOPUM i TPYNNOBBIX U | [Iocka, My/JIbTUMEIUKHBINA TIPOEKTOP, SKpaH
WH/IUBU/Ya/TbHBIX KOHCY/IbTaLIUH,

TEKYIller0 KOHTPOJII U TPOMEKYTOUHBIX

KOHCY/IbTalUM

[TomelijeHHe TSt XpaHeHust v | CTennaku i1 XpaHeHUs yueOHO-MeTouueCKUN

52



https://archive.neicon.ru/xmlui/
https://www.nature.com/siteindex

NpoduIaKTUUe CKOTo 00C/Ty>)KUBaHUS | JOKYMEHTal[|UH
yueOHOTro 000pyAOBaHUs

53




[IpunoxxeHue

Memooduueckue ykazaHus K 6blNno/sHEHUI0 Kypco8o20 npoeKkma no oucyunjauHe
"Onmumu3sayus ynpaeneHus mexHo/n102u4eCKUMU npoyeccamu Memasaayp2uydecKo20
npou3seoocmea "

1. OE/IN 11 3AJAYH KYPCOBOI'O ITIPOEKTUPOBAHUA

KypcoBoit mpoekt 1o yuebHOW 10 gucuuruiiHe —«OnTUMM3anUs  yIIpaBIeHUS
TeXHO/JIOTUUeCKMMU TpOLecCaMd MeTa/Ulypruueckoro IpOM3BOJCTBa» SIB/SETCS 3aBeplIarolUM
jTanoM y4yeOHOM TIOATOTOBKU I1epef BBITIOJIHEHWEM BBITYCKHOW KBanu(UKALMOHHOW pPaboThI
OakasaBpa.

Llenblo BBINOTHEHHSI KYPCOBOTO TPOEKTa SIBJSIETCS: IOJAy4YeHHe [IPaKTUYeCKOro OIbiTa U
nprobpeTeHre HeOOXOAMMOTO OITbITA 0 CO3/IAHMI0 aBTOMAaTH3UPOBaHHBIX CUCTEM aBTOMAaTUUeCKOM
ONTUMM3ALMM YIIpaB/eHUsI TeXHOJIOTMYeCKUMU TpolieccaMy C MCI0/Ib30BaHWEM COBPEeMEeHHbIX
TeXHUUYECKUX CPeZCTB KOHTPOJISI, YIIpaB/ieHUsl U MH(OPMaLJMOHHBIX KOMMYHUKALUM.

[TpyuHLMNIMAIBHO B KyPCOBOM IPOEKTE J0/DKHBI ObITH BbIZIe/IeHbI 0011jasi U Clielja/bHas yacTH.

[Tpu BBITIOTHEHWH OOILLel YacTH aBTOP TPOEeKTa /[0/DKeH KBaJW(UIIMPOBAHHO OTMETUTh U
OTpa3uThb XapaKTepHble OCOOEHHOCTHW aBTOMAaTH3WPYeMOTO ONTUMH3HUPYEMOI0 TeXHOJOTHYeCKOTO
mpolecca W [Jarb TOJHYI0 XapaKTepPUCTHMKYy BCeX COBPEMEHHBIX TEeXHUYEeCKHUX CpeJCTB,
WCTIO/Ib3yeMbIX TIpHM pa3paboTke (MPOEKTHPOBAaHWM) TPUHIAITHAAILHOW (DYHKIIMOHATBHOW CXeMbI
KOHTPOJIS1 U pery/iMpoBaHusi BCeMU NlapaMeTpaMM TeXHOJIOTMUeCKOro rpoLecca.

B crnierjaibHOM 4acTH KypCOBOTO ITPOEKTa aBTOp A0/DKEH peasibHO MPOEeMOHCTPUPOBaTh CBOE
TBOpPUECKOe yMeHHe 10 COBepIIeHCTBOBAHMIO U TeOpeTHueCKoMYy 0O0CHOBaHHUIO /I0CTOBEPHOCTU U
peany3yeMOCTH UM TIpe/-CTaBJI€HHOTO TeXHHUUECKOTO pelleHus KOHKDETHOW IpobieMsl,
HarpaB/eHHOM Ha MOoBbIlIeHHe 3()(eKTUBHOCTH (PYHKLIMOHUPOBAHUSI CUCTEMbl aBTOMAaTHYeCKOro
yTIpaB/IeHus! OT/e/TbHBIM TTPO0/IEMHBIM TTapaMeTPOM TEXHOJIOTMYeCKOro Iporjecca.

2. CTPYKTYPA KYPCOBOI'O ITPOEKTA

KypcoBoii TpoeKT Mo AuciurivHe «ONTUMU3ALUS  yIPABAEHUS] TeXHOJIOTHYeCKUMM
MporieccaMyd MeTa/I/Typruueckoro TMPOM3BO/CTBa» COCTOUT W3 JBYX OCHOBHBIX UacCTel: oOIeH
YacTU U CrielyasbHON 4yactd. Kpome TOro, mosicCHUTe/bHAsi 3allicKa TakXKe [JO/DKHA COJepyKaTh
3alaHUe Ha BBINOJTHEHWE KYPCOBOTO TPOEKTa, Cofiep)kaHue, pedepat, BBeAeHUe, 3aK/IFOUeHHe U
TIPUTIOXKEHUSI.

Tembl 00IIeH W CreUaNbHOM 4YacTel OMpeJeNsitoTCS  CTYJeHTOM CaMOCTOSITEIbHO 110
COITIaCOBAHMIO C TIperofiaBaTesieM. Kak TipaBWIo, BbIOOp TeMbl TPOW3BOAUTCS  TIO
TEXHOJIOTUUECKOMY TIPOLIeCCY, H3y4yaeMOMYy B TIepHOJi TIPOM3BOACTBEHHON TIPAaKTUKU. B
Ja/TbHeIIIeM TIo/lyueHHasi TeMa KypCOBOTO IPOEKTa MOKeT ObIThb HCIIO/b30BaHA CTYJEHTOM B
KauecTBe 0Oa30Boi Ayisi 6osiee TybOKOM TPOpabOTKK eé B BBIMYCKHOW KBa/MH(UKALMOHHOMN pabore.
OdopmiieHre MOsSICHUTE/ILHON 3alMCKH W JIEMOHCTPAIMOHHBIX UepTeXKel MPOU3BOAUTCS CTPOTO B
COOTBETCTBUH C JIeHCTBYIOIIMMH CTaHAapTaMHU.

[MosicHuTe/IbHAsE 3aMMCKa KypCOBOTO TPOEKTa [I0/DKHA BK/IHOUaTh B Cebsi  Ciefyrolijue
o0si3aTenibHbIE Pa3ziebl.

1. 3agaHne Ha KypcoBOM MpoOeKT. B 3a/aHuu yka3biBaeTCs TeMa 00iledl ¥ CreluagbHbIX
yacTel KypCOBOTO TPOEKTa, a TaKXKe CChbIKA Ha WCXOJHble Marepuasbl, [aHHble U3 KOTOPBIX
WCTIO/TB3YIOTCS TIPH BBITIOJIHEHWH KYPCOBOTO TIpOeKTa. B KauecTBe TaKHWX MaTepuajioB MOTYT OBITh
WCTIO/Ib30BaHbl TEXHOJIOTUYECKHWe WHCTPYKL[UHM, pe3y/bTaThl TIPOMBILIIEHHON WX OIBbITHO-
TIPOMBIILIJIEHHON JKCTUTyaTalldd TeXHOJIOTUUeCKOro 00opyloBaHUs, paboure YepTeXKd U CXeMbl
aBTOMAaTH3alMi U T.J. Takke MOTYT ObITb TOKa3aHbl rpaduKu CTaTUYeCKUX W JUHAMUUECKUX
XapaKTePUCTHUK MpoIiecca BblJaHHBIX rperofiaBareseM. O6beM pa3zena 1-2 cTp.
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2. Pedepar. B pedepare ykasbiBaeTcs: cBefjeHHs1 00 oObeMe NOSICHUTE/BHOM 3alMCKH,
KOJINYeCTBe W/UTIOCTPALUM, IeMOHCTPALMOHHBIX JIICTOB, Tab/IWL, TPUIOKeHUH, MCIIO/Ib30BaHHBIX
VCTOUHUKOB; TepeueHb K/IHOUEeBBIX CJIOB, KOTODBIM JIO/DKeH BK/IHOUaTb OT 5 A0 15 /OB WH
CJIOBOCOUETAHUM M3 TEKCTa MOSICHUTE/ILHOM 3alTMCKH, KOTOpPhIe B HaN0OJIbIIIeld Mepe XapaKTepr3yoT
eé cozepkaHue U o00ecrieurBalOT BO3MOXXHOCTb HMH(OPMAaLMOHHOIO TIOMCKa; TeKCT pedepara,
KOTOPBIW /IO/DKEH COZiepKaTh OOBEeKT MCCIefOBAHUS WM Pa3pabOTKH; 1jesib paboThl; pe3ynbTaThl
paboThI; OCHOBHBIE TEeXHUKO-IKCILTyaTallOHHbIe XapaKTepUCTUKU; 001acTh TMpUMeHeHus;
KOHOMHYECKYH0 3PPeKTUBHOCTh WM 3HAYMMOCTE paboTtel. O6veM pedepara 1-2 cTp.

PecdepaT BXoAUT B COCTAB MOSICHUTEILHOM 3aMMCKX U KPOMe TOTO [JO/DKeH ObITh Mpe/iCcTaB/ieH
B BU/Ie OT/e/IbHOTO TeKCTOBOrO aiisia Ha AucKe ¢ uMeHeM (aiina: «Pamunus Vimsg OTuecTBO.txt».

3. Copepxanue. CojepkaHue BK/IOYaeT BBeJleHUe, HaWMeHOBaHWe BCeX pas3/esios,
1o/Jpa3zenos, MyHKTOB (€C/IM OHU UMEIOT HauMEeHOBaHHUeE), 3aK/IH0UeHre, CIIUCOK MCI0/Ib30BaHHbIX
VCTOYHMKOB M HauMEHOBaHWe IIPWIOKEHUM C YyKa3aHWeM HOMEpOB CTpaHul], C KOTOpPBIX
HAUMHAIOTCS 3TH 3JIeMeHTHI TI0SICHUTeTbHOM 3anucku. O6beM cofiep>kaHusi 0ObIUHO He TIpeBbIlaeT
1 cTp.

4. BBefienne. BeeieHre [O/DKHO CofiepkaTh OLIEHKY COBPEMEHHOI'O COCTOSIHMS pellaeMOM
3a/lauM, a TaK)Ke aKTyaJbHOCTh U HOBU3HY TeMbl KypcoBoro rpoekra. O6wem BBesieHusi He Oonee 1
CTp.

5. Ob6mas uvacrb. OcHOBHasl 3ajaya oOilell yacTU NMpoBecTH 0DOCHOBAHHYIO pa3paboTKy
CXeMbl aBTOMaTU3alMM W ONTHMH3ALMKA 3a[laHHOIO TeXHOJIOTMYEeCKOro arperara C y4eTOM
ocobeHHOCTel TexHO/IOrMYeckoro npotiecca. OO1as yacTh Ao/DKHA 00si3aTe/IbHO BKJIIOUATh B Cedst
C/lefiyrolye paszessbl:

5.1. OnucaHue mexHon02UYeCKO20 npoyecca. B 3Tom pasgene mogpoOHO OMMCHIBAETCS
VICTIO/Ib3yeMasi TeXHOJIOTHSI TOJyueHUs TOTOBOrO TPOAYKTa C yKa3aHWeM YMC/IeHHBbIX 3HaueHWM
OCHOBHBIX KOHCTPYKL[MOHHBIX, TEXHOJIOTMUECKNX W 9KOHOMHUECKHMX rapameTpoB arperata. O6wem
pa3zesna 4-6 cTp.

5.2. OcobeHHocmu u 3adayu aeMoMamu4eckoe0 ONMUMAALHO2O ynpaeneHusi 8blOPaHHbIM
mexHON02UYeCKUM npoyeccomM. B 9TOM pasfene ONpefessitOTCS  OCHOBHBbIE — T1apamMeTphbl
TEXHOJIOTHUECKOTO TPOLiecca, Mo/IeXallye aBTOMaTHUueCKOMY ONMTUMaJbHOMY DeryJMpOBaHUIO, U
OTMCBHIBAIOTCSI OCHOBHBbIE KOHTypa yIipaBieHus. IIpoWM3BOAWTCS COCTaBlIeHHE OCHOBHBIX
CTPYKTYPHBIX CX€M aBTOMAaTHYeCKOrO ONTHUMAajbHOTO YIIPaB/€HUs WM CXeM KOMILUIEKCOB
TEXHUYECKUX CPEe/ICTB HCIIO/Mb3yeMbIX [Ii aBTOMATM3alMM M OINTHMH3alid arperata. Bce
CTPYKTYpHBIE CXeMbl 3TOrO pa3/iefia TIPUBOAATCS B TEKCTe TMOSCHUTeNbHOW 3amucku. Ecmm
TIpUBE/IEHHAs] CXeMa SIBJISIeTCSl BaXKHOU [Iis TIOSICHEHUsT pabOThI CUCTEMBI YIIpaB/IeHUsI TIPH 3all{uTe
KypPCOBOTO TPOEKTa, TO OHa MOXKET ObITh BbIHECEHA Ha JeMOHCTpALMOHHBIA JUCT opmarta Al.
O6bem pa3gena 4-6 cTp.

5.3. Aemomamuueckuli KOHMpO/Ib U ynpasaeHue napamempamu 3a0dHHO20 MeXHON02UHEeCKO20
npoyecca. B 3ToM pasziesie CTy/leHT Ha OCHOBe OIMCaHWs TeXHOJIOTMYeCKOro NpoLiecca U OCHOBHBIX
KOHTYPOB yTIpaB/ieHUsi pa3pabaThiBaeT U OIMMCHIBAeT (YHKLIMOHANBHYIO CXeMy aBTOMaTH3al[ii U
ontuMM3aLyu. [Ipy onurcaHuM CxeMbl aBTOMATH3allui U ONTUMU3ALKMK 0cob0e BHUMaHUe CiiefyeT
yAeIUTb MeToaM M TeXHUUeCKUM Cpe/iCTBaM KOHTPOJIsl IapaMeTpoB IpoLiecca MCIMO0/b3yeMbIM B
KypcoBoM TipoekTe. IlpearnouTeHusi rpu BbIOOpe TeXHUUECKUX CPEJCTB M METO/OB KOHTDOJIS
C/ief[yeT OTAaBaTb COBPEMEHHBIM MeTOZ,aM M CPe/ICTBaM, KOTOpbIe JIMOO0 yyKe IHMPOKO WCTIO/Ib3YIOTCS
B MHPOBOM TpaKTHKe aBTOMAaTH3al[iM [aHHOTO TEeXHOJOTMUeCKOro IapaMeTpa WU SIB/SHOTCS
NepCreKTUBHBIMU B MCI0/Ib30BaHUU.

B KypcoBoM TpoeKTe HeJoIyCTHMO MCII0/Ib30BaTh yCTapeBIlWe W CHSATbie C TIPOU3BOACTBA
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TeXHAYeCKHe CpeACTBa WIM MCIOIb30BaHWe KOTOPBIX B [JAHHOM TeXHOJOIMYeCKOM arperare
He0e30MacHO C TOUYKU 3peHHs! XKU3HU U 3710pOBbsl TEXHO/IOTMUEeCKOro nepcoHana. O6wem paszena 5-
10 ctp.

PaspaboraHHasi cxemMa aBTOMAaTH3allMd U ONTUMHU3al[UM 00s3aTeJIbHO BBIHOCUTCS Ha
JIleMOHCTpaLMOHHbIN UCT GopMata Al B COOTBETCTBUM C [IeMCTBYIOLMMM CTaHjapTamu. Kpome
TOTO, /JaHHasi CxeMa JI0/DKHA ObITh MpoAyOIMpoBaHa: BbIHECEHA B MPUJIOKeHHe U TIpe/iCTaB/ieHa B
3/IEKTPOHHOM BuU/e. B mpuiokeHNH J0mycKaeTcsi pa3dreHre BCel CxeMbl Ha HECKOJTBKO OTZeTbHBIX
muctoB ¢opmata A4 wnn A3.

O6bem obrrieli uactu Kypcosoro nipoekra 10 - 25 ctp.

6. CnenmasbHasi yacTb. B crienyanbHOM 4YacTH KypPCOBOTO TPOeKTa pa3padarbiBaeTcsi M
uccienyercss pabora 3aJjaHHOrO TeMOM OFHOrO KOHTypa aBTOMaTM4yeckKOW ONTHMH3alu
ynpaenenusi. CTpyKTypa CrHeldaJbHOM YacTH KypCOBOTO TPOeKTa BKJIFOUaeT B cebsi Ciiefyroiiye
obsi3aTenbHbIE pasziebl.

6.1. O630p cywecmgyrowjux cxeM agmMoMamu4eckoezo0 ONMUMAAbHO20 ynpagaeHusl 3a0aHHbIM
napamempom mexHoO/A02U4eCKo20 npoyecca. B 3ToM paszene, UCIO/b3ys JIUTepPaTypHble KCTOYHUKU
[1-20], cTymeHT camocCTOSITe/TbHO TIPUHKMMAET pellieHre 0 BbiOope Haubosee 3pdekTUBHOrO MeToa
aBTOMaTHyeCKOro ONTUMAaJ/IbHOIO yIpaB/ieHus 3a/jJaHHbIM TeXHOJIOTUYeCKUM [1apaMeTpPOM.

Bbibop TOro WM WHOTO MeTOZA J0/DKeH OBbITh MOATBEpP)K/eH peasbHbIMU pe3y/bTaTaMd ero
paboTOCIIOCOOHOCTH WM ONBITOM BHEIDEHWST HA TIPOMBILUIEHHBIX TIPEATIPUSTUAX. TakkKe
JIOTTyCKaeTCsl TeopeTHueckoe 060CHOBaHWe WCIOb30BaHUsI MeTo/ia C TIpHMBeZieHHeM HeoOXOAMMBbIX
MaremMaTnyeckux pacyetoB. O6wem pasgesna 3-7 CTp.

6.2. Pa3pabomka cmpyKmypHOU CXeMbl KOHMypa dsmomamuyeckoll onmumusayuu
ynpaeneHusi. B 3Tom paspene cTyzieHT pa3pabarbiBaeT M ONMUCHIBaeT CTPYKTYPHYIO CXeMy KOHTypa
aBTOMAaTHUYeCKOM OMNTUMHU3alUM YTIPAaBJeHUs C YYeTOM BBIODAHHOTO MeTOZAa VIIpaBjeHUs |
0CcoOeHHOCTeH TeXHOIOTMUeCKoro mpotiecca.

CTpyKTypHasi cxeMa KOHTypa pa3pabaTbiBaeTCsi M OMWCHIBAETCS B TePMUHAX M TIOHATHUSIX
TIDUHATBIX B TEOPUM aBTOMAaTHYeCKOro yrpaB/jieHUs. [Is KaXA0ro 3jeMeHTa CTPYKTYPHOW CXeMbl
NIPUBOJUTCS TepesiaTouHasi (GYHKUUS WK Jpyras (yHKLMOHa/IbHas CBSi3b, [O3BOJISIONIAs CBSA3ATh
BXOJI U BBIXOJ 3BeHa. [WIIOBble CTPYKTYpHble CXeMbl [/l pa3/IMUHbIX KOHTYPOB YIIpaB/eHUs
TeXHO/IOTMUeCKHMMHU TPoL{eCcCaMM Y X OTKCaHKe NpYBeZleHbl B UCTOUHMKaAX [1-20].

Pa3paboraHHasi CTPYKTypHasi CxeMa TIPUBOJJUTCS B TEKCTe TIOSICHUTeIbHOM 3amucKu. B ciydae
HeoOXOIMMOCTH CTPYKTYpPHast CXeMa MOXKeT ObITh BhIHECEHA Ha JIeMOHCTPALMOHHBINA TUCT GopMmara
A1l c cobmopenrem TpeboBaHMi K odopmiieHHI0 rpaduueckoro marepuana. O6wem paszena 3-5
CTp.

6.3. Mamemamuueckasi MoOenb KOHMypa ynpasneHus. B 5ToM pasfjese CTyLeHT Ha OCHOBe
9KCIIePUMEHTa/IbHBIX [JAaHHBIX M JIMTePAaTypHOro 0630pa pa3pabaTbiBaeT MaTeMaTH4ecKyr MOJie/b
CUHTE3UPOBaHHOIO KOHTypa aBTOMaThueCKOW ONTUMU3ALUU yIIpaB/IeHUS.

MaremaTryeckasi Mofielb BK/IFOUaeT B cebsi TionmyueHre KO3(Q@UIMEHTOB JTMHUM perpecCuy
CTaTUYeCKOW  XapaKTepUCTUKM  (anmpoKCUMMalMl0  CTaTUYeCKOW  XapaKTepUCTUKU  TI0
JKCIIePUMEHTa/IbHBIM  [JAHHBIM), HaXO)K/IeHWe [WHAMUYeCKUX CBOWMCTB OOBeKTa YIIpaB/IeHUs
(MOCTOSIHHBIX BpeMeHH W 3ara3/ibIBaHusl), pellieHHWe YpaBHEeHUH COCTOsiHUS oObekTa (ypaBHeHHe
TETJIONPOBOJHOCTH, TIOTOKA, MaCCOTEIJIO00MeHa U T.1).

Kpome Toro, B 3TOM pasjesne INpUBOAATCS yYpaBHeHUs [JIsi UMC/IEHHOI'O pacyeTa BBIXOJHBIX
CUTHA/IOB IMHAMUYECKUX 3BEHbEB, BXOJALMX B CTPYKTYPHYIO CXeMy (MHTerparopel, peryisiTopbl U
T.7l.) ¥ ICOPUTM pacueTa BCeX Be/IMUMH CTPYKTYPHOW CXEMBI.

AnropuTM pacueTa TIpeACTaB/sieTCss B BHe O/MIOK — CXeMbl aaroputMa C Y4eToM BCeX
TpeboBaHUI TipebsBsieMbIX K odopmiieHuto 670k — cxem. [To pa3paboTaHHOMY anropuTMy
pa3pabarbiBaeTcsi TporpaMma [jisi pacdyeTa TepeXOJHbIX IPOIIeCCOB B CHCTEMEe aBTOMAaTH4eCKOMN
OINTHMMHM3alLMY yIipaB/ieHus. TeKCT nporpaMmsl (M1 IPOrPaMMHOIO MOZYJ/Is1) pacyeTa BBIHOCUTCS B
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TIPUJIO)KEHHe.
[nist mpoBepKy paboTOCIIOCOOHOCTH MPOrPpaMMbI PacueTa MPOU3BOJUTCS PYUHOH pacyeT Jjist 7-
10 ureparmii. O6vem pazgena 9-12 ctp.

6.4. HccnedosaHue nepexoOHbIX NpOYeccos8 6 KOHMype asmomamuueckoli onmumusayuu
ynpaeneHus. B 3ToM pasfese C TOMOLLBIO YMC/IEHHOIO 3KCIIepUMEeHTa WCC/IeflyeTcsl BIIUsSHUe
rapaMeTpoB JUHAMHYeCKOM HaCTPOMKMU CHUCTEMbl aBTOMAaTH4YeCKOW ONTHMMU3alliy YIIpaB/IeHUs Ha
ToKa3are/Jd KayeCTBO IepexOfHbIX TmpoueccoB. Ilo pesynbraraM MCCae0BaHUM CTPOSTCA
3aBUCHMOCTH T0Ka3aTe/iel KayeCTBa MpoLiecca yIpasjeHusl OT AUHAMAYeCKUX HaCTPOEeK CUCTeMbl
Y OTIpeJle/ISIFOTCSl ONTUMaJIbHbIe [TapaMeTpbl HAaCTPOMKU. Pe3ynbraTel MCC/ie[j0BaHMM BBIHOCATCS Ha
JeMOHCTpalMoHHbI et ¢opmata Al. O6wem pazgena 15 — 18 crp. Ecimm pesynbrarsl
WCC/Ie/IOBaHUsl  cojfiepKaT  Oorbllioe  KOJTMUeCTBO  TPOMEXKYTOUHBIX — PacueTHbIX —TrpadukoB
TiepexoHbIX MPOLeCCOB M 00U 00BeM pa3zesia MpeBbIIaeT PeKOMEeHZOBAHHBIN, TO JOMyCKAeTCst
BbIHeCeHUe [IPOMEeKYTOUHBIX pe3y/IbTaTOB pacyeTa B OT/e/IbHOe [PUIOKEeHHe.

6.5. Pazpabomka snekmpuueckoli cxeMbl KOHmMypa ynpaeneHus. B 3Tom pasgene najst
BbIODAHHOTO KOHTypa yrpaB/ieHus TpeOyeTcsi pa3paboTaTh 3/M1€KTPUUECKYH) MPUHLIAITHAIBHYHO
CXeMy U BBIHECTH e€ Ha JeMOHCTpPALMOHHBLIN JUCT popmata Al. Kpome Toro, s1eKTpruuecKyro
CXeMy TaKXXe CjefyeT TOMeCTUTh B TIPWIOKeHHe. B TIpUIOKeHWHM [OTyCKaeTcsl pa30OuTh
9/IeKTPUUECKYI0 CXeMy Ha HeCKOJbKO JIMCTOB (popmara A4 wiu AS5. B mosicHUTe/NbHOU 3anucke
yKa3aTb OCHOBHbBIE XapaKTePUCTHKHU UCITO/b3yeMbIX TeEXHUUeCKUX cpeicTB. OObeM pazgena 2-3 CTp.

OO0t 06beM crielfanbHOM yactu 31-45 crp.

7. 3ak/IoueHde. B 3akroueHHM CyielyeT MPUBECTH Pe3y/bTaThl pacyeTra W CesaTh OOLUiA
BbIBOZL O paboTe CHUCTeMbl aBTOMATHUECKOW ONTUMH3alMA yTpaB/le€HUs B LEOM W
11e/1eco00pa3HOCTH eé BHeJPeHWs Ha [JaHHOM TeXHOJIOTMUeckoM arperare. KpaTkum pacuetom
OTIpeJIe/TUTh SKOHOMHUUECKYH 3(deKTUBHOCTb paboThl faHHOW cucTeMbl. OObeM 3aksroueHus 2-4
CTp.

8. CnmcoK uCno/sib30BaHHBIX MCTOYHUKOB.

9. IIpunoxenusi. B npuiokeHre ciefyeT BHIHECTH CXeMY aBTOMAaTU3al[dM W ONTHMU3ALIWH,
nporpamMMmy (MO/yJ/ib) pacueTa TepeXoHbIX MPOLIeCCOB, JTEKTPUUECKYIO MPUHILIUITHAIBHYI0 CXeMY
KoHTypa. [Ipu Heo6xogUMOCTU B c/iyuae OO/BIIOT0 0ObeMa pa3iefioB B MPUIOXKeHHEe MOTYT ObITh
BbIHECEHbI MaTeMaTHueckass MOJie/ib M pacyeThl 1O HeHW, a TakKKe pacyeT SKOHOMHYECKOU
3¢ peKTUBHOCTH pabOTHI MPE/IJIO’KEHHOTO KOHTYpa aBTOMaTH4eCKOH ONMTHMU3aLMU YTIpaB/IeHusl.

O61mmuii 06beM MOsICHUTeTbHOMU 3arrcKy (6e3 yueta npuioxkeHuit) coctasmsier 30-40 cTp.

3. COCTAB KYPCOBOI'O ITPOEKTA
KypcoBoii TIPOEKT /10/DKeH COZleprKaTh:

1) TTosicHUTe/IbHYTO 3aITUCKY.

2) [eMOHCTpaLMOHHBIA rpaduueckuii MaTepuas, KOTOPBIA [0/DKeH OBbITb BBINIOJHEHWH Ha
mictax ¢opmara Al B cooTBeTCTBUM C TpebOBaHWSIMK CYIIeCTBYIOIMX cTaHZapToB. K 3aimre
KyPCOBOTO ITpOeKTa 00s13aTe/IbHO Mpe/icTaBl1eHue C/le/lyIoLUX JeMOHCTPALMOHHbIX JIUCTOB:

* (pyHKIIMOHA/IbHOW CXeMbl aBTOMaTH3aL{1y;

* rpaQUKOB paCyeTHbIX IepeXO/HbIX IIPOLeCCOB IPU ONTHMMaJbHOM HACTPOMKE CHUCTEMBI
aBTOMAaTUUeCKOI0 yIpaB/ieHus;

* TIpUHLMINWANBHOW 37eKTPUYECKOW CXeMbl KOHTypa aBTOMAaTHMYeCKOM ONTUMH3aLuU
yrpaBJ/ieHusl.

[ornomHuTeIbHO MOTYT ObITh Mpe/|CTaB/eHbl C/leIyIOIIYe 1eMOHCTPALMOHHbIE JIUCTHI:

* CTPYKTypHasi CxeMa KOMIUIeKCA TeXHHYeCKMX CpeJCTB CUCTeMbl YIIpaB/leHUs
TeXHOJIOTMUeCKUM arperaTtom.
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* CTPYKTypHasi CXeMa KOHTypa yIipaB/JeHUs] TEXHOJIOrMYeCKUM [apaMeTpOoM Mporecca.

* MaTeMaThyecKast MoZie/lb TeXHOJIOTMUeCKOro TpoLecca.

* OJIOK — CXeMa a/JrOpMTMa pacyeTa TepeXOAHOTO TpoIjecca B CUCTEME ABTOMAaTU4eCKOTO
yIipaB/ieHUs.

3) DneKTPOHHBIM HOCUTeNb (AUCK, MUCKeTa), Ha KOTOPOM JO/DKHBI OBITh COOpaHHBI BCe
MaTepuasibl KypCOBOIO MpoeKTa: pedepar, MosiCHUTe/IbHasH 3alMcKa, JeMOHCTPALMOHHbIE UepPTeXH,
TporpaMMa pacueTa IMepexoHbIX MPoLeccoB. JUCK A0/mKeH ObITh MOITHUCAH.

4. ITIOPAJOK 11 CPOKMU BBIIIO/IHEHUWSA 1 3AIIUTBI KYPCOBOI'O ITPOEKTA

BhbImosiHeHre KypCcoBOTO MPOeKTa MPOU3BOAUTCS B TPH 3Tarla.

Jram 1. ITosiyueHHue TeMbI KypCOBOro nmpoeKTa.

Ha sTOoM »3Tare CTyeHT C Y4YeTOM WMEIOIIUXCS MaTepuasoB (COOpaHHBIX B TeUeHUH
MIPOM3BO/ICTBEHHON TPAKTUKE) CaMOCTOSTEIbHO OIPEeJeNsieTCsl C TEeMOM KypCOBOTO TPOEKTa U
coryacyer ero ¢ npenogaBateneM. CrelyeT yUuTbIBaTh, UTO BbIOpaHHasI TeMa B JaIbHEUIIIEM MOKeT
ObITh WCMOMb30BaHa [jisi Oosiee TyOOKOM TPOpabOTKM W B AMIVIOMHOM MpoekTe. CIHMCOK
BO3MO)KHBIX TeM KypCOBOTO TpPO€KTa il Pa3/UYHbIX TIepe/ie/ioB  MeTa/UTypriuueckoro
TIPOM3BO/ICTBA TPUBE/IEH B C/IEAYIOIIEM pa3/iesie MeTOJUUECKOTO YKa3aHHsl.

JTtamn 2. Belno/iHeHHe KypCOBOro npoeKra.

BeinosHeHne KypcOBOroO MpoOeKTa MPOU3BOAMUTCS CTYAEHTOM IO pasfiesiaM, Orpefe/eHHbIX
niperiofiaBaresieM. OOBIUHO pa3fiesibl  BBITIOJTHEHUSI KYPCOBOTO TIpOEKTa oOrpejensitoTcs (U
COBIIAZIAIOT) C pa3zesiaMu 00Iel U CrielaIbHOM UacTy.

Ha koHCynbTalysx 1o KypCOBOMY IPOEKTHPOBAHUWIO CTyAeHT B ¢dopMe KpaTKOro [oK/ajia
TIpeZICTaB/IsieT Pe3y/IbTaThl pabOThI TI0 TEKYIIEMY pa3zeny W UCTIPaBJIsieT AOMyIlieHHbIe OITHOKU.

st cTyneHTOB AHEeBHOM (opMbl 00yueHHsl Ha BBITMIOIHeHHWEe W oopMiieHHe BCET0 KYpCOBOTO
MpOeKTa OTBOAUTCS 12 HeJle/b, MOC/Ie Uero MpPOoeKT CAAaeTCsl Ha TIPOBEpKY Ipero/jaBaTesto, KOTOPbIf
TIoc/ie TIPOBEPKM Ha3HadyaeT CPOK 3alliyThl (00BIYHO B TeueHWH 3-5 JHel rocsie 3Toro). Kypcosoii
TIPOEKT JIO/DKEH OBITh 3allUITeH [0 Hadyasia CeCCHU.

st cTyneHToB 3a0uHOM (hopMbl 00yueHHUsi Ha BBITIOTHEHWe U 0dopMIIeHHEe BCEro KypCOBOTO
TpoeKTa OTBOAUTCA 16 Hezenb. KypcoBo MpoOeKT cZjaeTcsl Ha MPOBEPKY MpernojaBaTesiio B MePBbIX
yncnax ceccuu. [locne npoBepku (uepes3 1-2 aHsS) Ha3HAJaeTCsl CPOK 3allJUThl KYPCOBOTO MPOEKTa.
KypcoBoti poeKT Zio/KeH ObITh 3allUIIeH /10 OKOHYaHHUS CeCCHH.

Jran 3. 3aiMTa KypCcoBoro rpoeKra.

3aluTa KypCoOBOro MpoeKTa MPOUCXoAUT TybmuuHo. B Teuernnu 10-12 MUH CTyAEHT JO/DKeH
Ha3BaTb TeMY TIPOEKTa, KPaTKO MU3J/IOKUTH 11e/Tb pabOThI, €€ aKTya/lbHOCTb, TIOPS/IOK BBITOTHEHUS U
eé pe3yibTaThl. B ciiyuae HeoOXOAMMOCTU CTY[EHT AO/DKeH ObITh TOTOB TPOJeMOHCTPHPOBATh
paboTy CUCTeMbI Ha MO/IE/TA WK XOZ, BBITIOJIHEHUSI pacueTa To TIporpaMMe.

CpOKH BBITIOJIHEHUSI 3TaroB TMPOeKTa AJisi CTYJeHTOB Pa3MuHbIX (GopM 0OyueHUs yKa3aHbl B
Tabm. 1.

Tabnuria 1
CpOKWU BBITIOJIHEHHS ITAINOB TIPOEKTA ZJIs CTY/IEHTOB pa3/IMuHbIX (hopM 06yueHUs
27.03.04 27.03.04
JTarl BbITIOJTHEHUS

04yHOe obyueHue 3a0yHOe o0yyeHHe
1. IlonyueHnue Tembl teBpasnb, 8 cemecTp SIHBaphb, 5 KypC
KYPCOBOTI'O [TPOEKTa
2. Beinonnenue u (eBpasnb — maid, 8 SIHBapb-aripeJib, 5 KypC
ogopm/ieHre KypCcOBOrO | CEMeCTp
TIPOEKTa
3. 3alura KypCcoBoro Maii, 8 cemecTp sIHBaphb, 11 cemecTp
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| MPOEKTa | | arpesib, 5 Kypc |

5. CIIMCOK PEKOMEHYEMBIX TEM KYPCOBOI'O ITPOEKTA

1. ABromarusauys U ONTUMM3ALUsS YIIpaB/IeHUsl IPOLIeCCOM M3MeJIbueHUsl MaTepuasioB C Lie/IbH
JOCTIDKEHHS MaKCUMaJIbHOM TIPOM3BOAWTENHHOCTH OapabaHHBIX MeJbHUL], paboTalmux B
3aMKHYTOM L{KJIe

2. ABTOMaTu3alys M ONTUMU3ALUA yIpaB/eHHs IMPOLIeCCOM CIIeKaHWs arjioMepara C Lie/Iblo
JOCTYDKeHUs] MaKCUMa/IbHOM NTPOM3BOUTEIbHOCTH TIpoLiecca 3a CYeT pallOHa/IbHOIO yBJ/Ia)KHEHUS
ar/ioMepalOHHOM LIHUXThI

3. ABromarusauys U ONTUMH3ALMsS  yIpaBIeHWs IIPOL[eCCOM  CIeKaHWsl IIUXThl Ha
arioMepaliMOHHBIX ~ MalllMHaX, MWMEIOIUX KOJbLeBOM OX/aJuTeNb C Ledbl0  JOCTKeHUs
MaKCHMa/bHOM TPOM3BOUTEBHOCTH IpoLjecca 3a CuYeT paljMOHAaJbHOIO YIIpaB/ieHUs PacXofoM
KOKCa B IIUXTY

4. ABTOMaTu3aLUs U ONTHUMMU3ALMS YIIPaBIeHUs MPOLIeCCOM O0KUra HM3BeCTHsIKA [iisl TOJIy4YeHUst
13BeCTH BO BpalLjalOLMXCs [eyax C Ljes1bH0 JOCTUKeHUsT MUHMMAa/IbHOIO pacxo/ia TOIUIMBa, 3a CYeT
paLMOHa/IbHOTO yTIpaB/IeHus IIPOLIeCCOM ero CKUraHusi B paboueM MpoCTpaHCTBe

5. ABTOMaru3alsg YU ONTUMM3ALIMs yNpaB/IeHUs IIPOLIeCCOM KOKCOBAHUSA C Lie/IbI0 JOCTWKEeHUs
MaKCHMa/bHOM MPOM3BOAUTEBHOCTH IpOLiecca 3a CuUeT palMOHAa/bHOIO YIIpaB/eHHs IPOLIeCCOM
peBepCUpOBaHUs MPOJAYKTOB CTOPAHUs, C YU€TOM TeMIlepaTyphl B OTXOZsIIeM O0poBe U3 KaKOoro
IIPOCTEHKa

6. ABroMarv3anus U ONTUMM3ALIUA  yIIpaBJeHWs IIPOLeCCOM  BblJe/leHus: IpefesbHbIX
YIVIEBOZIOPOZOB U3 IPSIMOIO KOKCOBOIO ra3a C LieJIbI0 BblJje/IeHHUsT MaKCHMMasbHOIO KO/IMYeCTBa
OeH30/ma 3a CYeT palMOHAIBHOTO YTIpaBJIeHHS] TeMIlepaTypHBIM PEXKHMMOM TIPOLIeCCa BbI/IeTeHUs
Bensona

7. ABTOMarusaluys W  ONTMMHU3ALMSA  YIIpaB/eHUs [IPOLeCCOM  C)KWUraHus TOIIMBA B
BO3/yXOHarpearese JOMEHHOM Teyy C Liefbio obecrieueHst MakKCHMasIbHOM CTeleH! akKKyMYJISILIiA
Teryia HacaZlKoM 3a CUeT paLMOHa/IbHOIO yIpaB/ieHus pacX0[0M BO3ZlyXa B pe)XHMe HarpeBa

8. ABTOMaTHU3aLMs U ONTUMHU3ALMS YIIpaB/IeHUs [IPOLIeCCOM Harpesa AyThsl B BO3[yXOHarpeBaTesIsix
pereHepaTUBHOIO THMA C LieJIbI0 JOCTW)KEeHUS] MaKCMMa/IbHOM aKKyMYJ/ISLMUA Telula HacaJKoMu 3a
CUeT palOHaIbHOM MPOJO/IKUTETBHOCTH HarpeBa

9. ABromaru3anysi U ONTUMM3aLUsl yIpaB/ieHus NPOLeCCOM BBIIJIaBKHA UyTyHa B JJOMEHHOW Meyn
IIpY pallOHaIbHOM YIIpaB/leHWH Mojadyeld NMPUPOAHOIO rasa C LieJIbl0 MUHMMMU3ALMU Y/elbHOIo
KOJIMUeCTBa KOKCa Ha TOHHY UyryHa

10. ABromary3aLysl ¥ ONTUMM3ALMS YIIpaB/aeH!sl NPOLleCCOM BBIIJIaBKM UyT'yHa B ZIOMEHHOW Ieuun
IIpU paLMOHA/ILHOM YIPAaB/JIeHUU COOTHOLLIEHHWeM Ve/bHbIX KOJIMUeCTB IIPUPOAHOrO rasa K
yAeIbHOMY KOJIMYeCTBY KHMC/IOpOZA C LieJIbl0 [JOCTYDKeHUS MaKCHMMa/bHOM IPOU3BOJUTETbHOCTH
re4yu

11. ABroMaTrusalusi U OINTMMU3ALMs YIIpaB/IeHUs TPOLIeCCOM BBIIJIABKA CTalyd B KUC/IOPOLHOM
KOHBepTepe C BepxHell TIPOAYBKOM TIpY paljMOHAIbHOM YIIPaBJIeHUU JHepromnorpebieHreM
[OBWKEeHUsT [IbIMOCOCAa C LIe/Ibl0 CHIDKeHMs Y[e/bHOIO pacxofia 3/7eKTPO3Hepruy, 3a CueT
VICTI0/Ib30BaHUs TM/IpaB/IMue CKo My Thbl

12. ABromarusauys U ONTHMHU3ALUS YIIpaB/IeHUs TPOLIECCOM BbIIJIABKUA CTalyd B KUCIOPOAHOM
KOHBepTepe C BepXHel NPOAYBKOW NPU PallOHAJbHOM YIIPaB/I€HUM UHTEHCUBHOCTBIO MPOJYBKH C
LleJbl0  TIpefjoTBpallieHHss  BbIOPOCOB  MeTa/l/lo-LUIaKOBOW  5MYIbCMM U TIOBBILIEHUS
TIPOU3BOJUTE/ILHOCTH TIpoLiecca

13. ABromarusalys M ONTUMM3aLMs yIpaB/leHUsl MPOLIeCCOM BBIIVIABKA CTald B JAYyrOBOH
CTa/Iel/IaBWIbHOM Ileuy IepeMeHHOI0 TOKa IpPY palMOHaAbHOM yIpaBAeHUM 3/1eKTpUuYeCKUM
PE’KUMOM C LieJIbI0 JOCTH)KEeHUS] MaKCUMaJ/IbHOW NIPOU3BOAUTEIHOCTH IIpoLiecca

14. ABroMaru3alys M ONTUMH3aLUA yIipaBjeHus IpoleccoM BbiiaBku cramv B [ICII npu
palMOHA/IbHOM  YIIPaB/IeHUX 3JIeKTPUYECKUM peXUMOM C Lie/Ibl0 MUHUMM3aLUU Y/ e/1bHOro
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KO/IM4eCTBa JIeKTPOSHEPrUy Ha TOHHY CTalx
15. ABToMaru3alnys M ONTUMM3aLUs yIpaBjeHus IpoueccoM BbiiaBku ctamv B [ICII npu
palMoHaIbHOM YIIPAaB/IeHUM TeMIlepaTypPHbIM PeXMMOM B TEXHOJIOTMYECKOM Iepuofie TUIaBKU 3a
CUeT UCI0/Ib30BaHMUsI HelIpepbIBHOTO 3aMepa TeMIlepaTyphbl KUAKOM CTanu

16. ABTOMaTU3aLMs U ONTUMU3ALMSA YIIpaB/IeHUs IIPOLIeCCOM JOBOJKU CTa/Id B arperare KOBLI-T1eUb
TIpU paljMOHAbHOM YyTpPaB/IeHUU 371eKTPUUYECKHM PEXHMOM C LieIbl0 JOCTKEHUS] MaKCUMaJlbHOU
IIPOM3BOAUTEIBHOCTH TIpOLjecca

17. ABromaru3anus U ONTUMU3ALUs yIIpaB/ieHUs] TeMIlepaTypHbIM PeXXUMOM IpH [JOBOJKe CTaju B
AKII nmnpu pauvOHa/JbHOM  YIIpaB/JIeHUM 3JIEKTPUUYECKUM  DPEXUMOM C  UCII0/Ib30BaHUEM
HerpepbIBHOTO criocoba u3MepeHust TeMIiepaTypbl MeTaslia /ijisi TIOBBILLIEeHUs TTPOM3BOAUTETbHOCTH
rporecca

18. ABTOMaTu3aLysg U ONTHMMHU3ALMS YIIPaB/JIeHUs MPOLIeCCOM LMPKY/ISLIMOHHOIO BaKyyMUPOBaHUs
CTa/ TIPpY paLjOHA/IbHOM YIIPaBJI€HUM PacxO/iOM aproHa JJisi NOBBIIIeHUsT MaKCHUMalbHOW MacCChl
MeTaslia B LIUPKY/ISILIMOHHOM KOHTYpe C Lie/bi0 00ecriedeHrs MaKCUMaIbHOM TIPOU3BOAUTETbHOCTU
nporecca

19. ABroMaTu3aLys U ONTMMHU3ALMS yIIpaB/IeHKs [POLeCCOM BaKyyMUPOBaHHUs CTa/Id Ha YCTaHOBKe
LMPKY/IILIMOHHOIO TWUMA IIyTeM palMOHAIbHOIO YIIPaB/JIe€HHs pAcXOf0OM aproHa C LieJbio
JOCTMKeHUs] MakCUMa/IbHOIO pacxofia SKCTparMpoBaHHbIX W3 MeTajula rasoB /I JOCTUKeHUs
MaKCHUMaJIbHOM NPOU3BOUTEBHOCTH MpoLiecca

20. ABromary3anus ¥ ONTUMM3aLIMs YIIpaB/ieHus IIPOoLieCCOM BaKyyMHPOBAHMs CTall Ha YCTaHOBKe
LMPKY/IALIMOHHOTO TUIa B pexkume « BKP» rpu parjuoHanbHOM yIipaB/IeHUM pacxO[0M aproHa st
obecrieyeHrsi MaKCHMMaJIbHOTO JlaBlieHHWsi B paboueM TIDOCTPaHCTBe BaKyyM KaMmepbl IIpU
MaKCHUMaJIbHOM NIPOU3BOUTELHOCTH MpoLiecca

21. ABromaruv3anus ¥ ONTUMM3aLIMs YIIpaB/aeHus NPOLeCCOM LIMPKYJ/ISLIMOHHOIO BaKyyMHUPOBaHUS
CTa/M TpU paljMOHa/JbHOM YIpaB/le€HUM pacxofioM TPaHCIOPTUPYIOLero rasa (aproHa) Jjis
noj/lep>kaHusi MUHMMAa/IbHOM MacChbl MeTajjla B CTajepas3/iMBOYHOM KOBLIE M MaKCHUMalbHON
IIPOM3BOAUTEIBHOCTH TIpOLjecca

22. ABromarusaiysi U ONTUMM3aLMs YIIpaB/ieHus [POLeCCOM HarpeBa MeTa/jla [PU paliiOHaJIbHOM
yTIpaB/IeHWH PacxooM BO3AyXa [yis JOCTHDKEHHSI MAaKCHMaJbHOM TeMreparypbl pabouero
NIPOCTPAaHCTBAa U MMHUMM3aLMU 3aTpar TOI/IMBA Ha HarpeB

23. ABTOMaTU3aLs U ONTUMU3ALIMS YIIpaB/IeHus IIPOLeCCOM HarpeBa MeTa/ila [PYU paliiOHaJIbHOM
yTpaB/ieHUM Ta30[MHaMUUeCKUM peXUMOM pabouero MpOCTPAHCTBA C LiefbI0 MUHUMHU3ALUU
TEIJIOBBIX TIOT€Pb C TIOACOCAMH XOJIOJHOTO aTrMOC(epHOro BO3A4yXa W BbIOMBAaHWM TOPSUMX
NIPOAYKTOB CrOpaHus

24. ABromarusalnusa Y ONTUMU3ALMA YIpaB/eHus IPOLeCcCOM pasauBKU cramu Ha MHJI3 mipu
palMoHaIbHOM YIIpaB/IeHWM Toflaueld BOZbI B CEKLMM 30Hbl BTOPUUHOIO OXJI&XKAEHHUs C Lie/bio
MUHUMU3aLMy TeMIlepaTypPHBIX HalPsUKeHUM B OTVIMBaeMOU 3aroTOBKe

25. ABromaru3anus U ONTHMU3aLsl yIpaB/eHts [PoLeCCOM HarpeBa MeTaslja B [leyax IpOX0JHOIo
TANIA TpYA  palUMOHAJILHOM  yIpaB/leHWM  pacrnpefiesieHdeM — [OAaud  MaKCHMasbHOU
TIPOU3BOJUTE/ILHOCTH TIpoLiecca

26. ABTOMaru3anys U ONTUMU3aLs YIIpaB/IeHUs IPOLeCCOM HarpeBa MeTaslla B [1eyax IpoXoJHOro
TWINA TPU paLMOHA/JILHOM yIIpaBJIeHUM pacripeje/ieHueM TOIUIMBA I10 JJIMHEe IeYyd C Lie/Iblo
MUHUMMU3aLMH Y/leJIbHOrO KO/IMUeCTBa TOI/IMBA HAa HAarpeB TOHHBI MeTaslla

27. ABroMaru3alMs U ONTUMM3ALMs YIIpaBjieHusl oxjaxieHneM Metassia B 3BO c pensto
[OCTH)XKeHUs1 PABHOMEPHOI'O OXJIaKeHus 3aroToBku B MHJI3.

28. ABTOMaThyecKass CHCTeMa TIPOTHO3MPOBAaHHSI W KOPPeKLMH O0Olero HarpeBa Kax/ou
110/, aBaeMOM 3arOTOBKH J/Is1 pacyeTa ONTHMa/bHOW TeMIlepaTypHOU TPaeKTOpWY B HarpeBaTe/IbHbIX
reyax craHa 2500 ITAO «MMK».

29. ABTOMaTHMyeckasi CHCTeMa IIPOTHO3MPOBAHMSI U KOPPeKLUWH OOIero HarpeBa KaK[oi
10JjaBaeMOl 3aroTOBKW [i/Isl pacyeTa TPaeKTOPUM rapaHTUPOBAaHHOIO HarpeBa 3TOW 3arOTOBKU B
MeTondeckux reuvax crada 2000 ITAO «MMK».

30. ABToMaruyeckasi CUCTeMa ONTUMU3aLluM pery/IMpoBaHus TeMIlepaTypbl OT)KUraeMoro Metasiia
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C y4yeTOM [VHAaMMK{ KO/IAKOBOM W CTEHJOBOM TepMoIlap B Ile4yax KOJIITakOBOrO THIa
sicroripokatHoro texa JIITH-5 OAO «MMK».

31. ABTOMaTM3MpOBaHHas CHUCTeMa ONTUMA/IbHOIO YIPAB/IEHUS BK/IOUEHUEM TOpeioOK C Lie/Ibio
ToTy4YeHusl CTabuM3aliiy TemrepaTyphl 1MoJIoCkl Ha BBbIXO/le M3 ydacTKa HarpeBa U obecrieueHust
COXPAHHOCTH PaIMalMOHHBIX TPYyO B 30Hax HarpeBa OarmeHHow reun AHI'T] mexa mokpeituii ITAO
«MMK».

32. ABTOMarM3MpOBaHHas CHACTeMa ONTUMaJIbHOM KOPPEKLMU TeIJIOBOI0 peXkuma IaporeHeparopa
TIpY M3MeHeHUH KOJIMUeCTBa BbipabaThiBaeMOM 3/1eKTPOIHEPTHH.

33. ABTOMaruM3aLus U ONTUMU3ALIUA YIIpaB/IeHUs TeIJIOBbIM PeXUMOM PacCIlbUIUTE/IBHOIO CyLIU/a C
1[eJIbI0 TIPUTOTOBJIEHUS 33/]JaHHOTO KOJTMUeCTBa IPaHy/TMPOBAHHbBIX [IJIAKOOOPAa3yIOIUX CMeCe.

34. ABromMaru3anMs M ONTUMU3ALMS TEIUIOBOIO pekuma Ieuer Ui CyLIKHM UM OT)KWAra W3Jennd
orHeyropHoro mnpousBofctBa I[TAO «MMK»c 1enbio JocTikeHMs TpeOyeMoro KauecTBa
OTHEYIIOPHBIX U37eJ/UH.
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