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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzaruu B 2022 - 2023
yueOHOM Toly Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M. AnapeeB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM Tojly Ha 3aceaHuu Kageapbl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 . Ne

3aB. kadempoii C.M.KHz[peeB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ABTOMATU3UPOBAHHBIX CHCTEM YIIPABICHHUS

IIporokomor 20 . Ne
3aB. kadeapoii C.M. AunpeeB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmzanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kageapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHI[pCCB




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

[lenssMu OCBOCHMSI IHUCHUUILIMHBI «ABTOMATH3AIMsl TEXHOJOTHYECKUX IMPOIECCOB U
MPOU3BOJICTB»  SIBJISIOTCS: OOYYEHHME CTYJACHTOB BaXKHEUIIMM HAay4YHBIM [PUHLHUIIAM
npoekTupoBaHuu OoTAeabHbIX YacTed ACYTII B COOTBETCTBUM C TEXHMYECKHMM 3aJlaHHEM C
YUETOM CYIIECTBYIOIIMX M BLIOPAHHBIX ONTUMAIBHBIX TEXHHUYECKUX pEIICHUH, coOIroaas
TpeboBaHuss K (yHKIHOHATY cucTeMbl. OOydeHHE CTYJIEHTOB OOOCHOBAHHWIO TMPOSKTHBIX
pelIeHUI, a TaKKe HayuduThb pa3paldaThiBaTh TEXHUYECKYIO JOKYMEHTAIMIO JJis OTACIbHBIX
pa3aelioB IMIPOEKTa Ha Pa3IMUHBIX cTaauax nmpoektupoBanus ACY TII.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

JuciunamHa ABTOMATH3AIMSA TEXHOJIOTHYECKUX TPOIECCOB M MPOU3ZBOJICTB BXOJIUT B
gacTh yd4eOHOro TuiaHa (OPMUPYEMYIO yYacTHHUKaMH 0O0pa30BaTEeNIbHBIX  OTHOIICHHA
00pa3zoBaTebHON IPOTPAMMBI.

JUis  w3ydeHus ~ JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTaTC U3YUCHUS QUCIUILINH/ IPAKTHK:

ABTOMaTH3UPOBAHHBIC HHPOPMAITUOHHBIE CUCTEMBI

Kommnekcol Texanueckux cpenacts B CAY

MonenrpoBaHUE CUCTEM yIIPABICHUS

TexHuveckue cpecTBa aBTOMATH3ALUN U YIIPABICHUS

TexHu4ecKkue u3MepeHus U IPUOOPHI

Cucrembl aBTOMATU3ALMH U YITPABICHUS

[Ipoun3BoacTBEHHAS - MPOCKTHAS TIPAKTUKA

WNuTerpupoBaHHble CUCTEMBI IPOSKTUPOBAHUS U YIIPABICHUS

ArnmapaTHoe U IPOrpaMMHOE 00ECII€YeHUE OTKPBITHIX HHTETPUPOBAHHBIX CUCTEM

ba3bl nanHbIX ¥ cucteMsl qucrneryepckoro ynpasieHus B ACY TII

3Hanus (YMEHUS, BIaJIeHUs), MOTYYCHHbIE TPU MU3yYEeHUHU JAHHOW AUCHUILIIMHBI OyIyT
HEOOXOIUMBI JJISI U3YUCHUS TUCIUTUTAH/TIPAKTHK:

[Ipoun3BoaCTBEHHAS — TPEAIUIIIIOMHAs PAKTHKA

[ToaroroBka k caaue v cadya rocy1apCTBEHHOTO HK3aMeHa

[TogrotoBka Kk  mpolenype 3alldThl M TPOLEaypa  3alluThl  BBITYCKHOU
KBaJTM(PHUKAIIMOHHOHN pabOTHI

3 Komnerenuun ody4aromierocs, (popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesynbraTte OcBO€HUS AMCUMILIMHBI (MOIYJs) «ABTOMAaTH3alUsl TEXHOJOTMYECKUX
IPOIIECCOB U TPOU3BOJICTBY 00YUAIOLIUIICS JOJIKEH 00J1afaTh CIeIyIOIUMHI KOMIIETEHIUSIMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

[1K-3 CnocobeH mnpuHMMaTh y4yacTh€ B MPOEKTUpOBaHMM OTAeibHbIX vacTteit ACYTII B
COOTBETCTBUU C TEXHUUYECKUM 33JJaHUEM C YYETOM CYILIECTBYIOIIHUX U BHIOPAHHBIX ONTUMAJIbHBIX
TEXHUYECKUX pelleHui, coOmonas TpeboBaHHA K (DYHKIMOHAIY CHUCTEMBI M IPOBOJAUTH
000CHOBaHNE MPOEKTHBIX PELIEHUH, a TakKe pa3padaThiBaTh TEXHUYECKYIO JOKYMEHTALUIO JUIS
OTJIENbHBIX PA3/EJIOB IPOEKTA HA Pa3INYHbIX cTaauax npoekrupoanus ACY TII

IK-3.1 Pemaer mnpodeccuoHanpHble 3aJa4d MO TMPOEKTUPOBAHUIO OTIEIBHBIX
gactedt ACYTII Ha pa3IuYHBIX CTAAUSIX OTPOCKTA
I1K-3.2 BreimonHser  0030p  CYHIECTBYIOIIMX  TEXHHYECKHUX  PEIIEHUH 1O

aBTOMAaTH3allM1 O0BEKTa U BBIOMPAET ONTHUMAJIbHBIM COCTaB 000PYI0BaHUS
JUISL OTZIENBHBIX PA3esIOB IPOEKTA HA PA3JINYHBIX CTAAMUSIX IPOEKTUPOBAHUS
ACYTII

I1K-3.3 Pa3pabaTpiBaeT KOMITJIEKT TEXHUYECKON TOKYMEHTAIUH JIsI OTJIEIbHBIX




yacTed MpoeKTa Ha pa3inuyHbIX craausx npoektupoBanus ACYTII B
COOTBETCTBHH C JICHCTBYIONTMMH HOPMaMH M ITpaBUIaMu 0opMiIeHHs




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 166,8 akax. 4acos:
— aynuropHas — 160 akaz. 9acos;

— BHeayuTopHas — 6,8 akaJ. yacos;

— caMmocrosTenbHas padbora —121,5 akan. gacos;
— B (hopme npakTrueckoit moaroToBku — 11 akan. vac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTaluu - 3a4eT, KypCOBOU MPOEKT, IK3aMEH

B3aNMOBJIUSAHUC.

AynutopHast ) s
o | xouTakTHas pabora E 3 dopma TeKyIIEero
=
N B aKa/l. yacax o Bu KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) E B A y p Kon
S 3 © | caMocTOATENBHON | YCIIeBaEMOCTH U
JTACIUTUTAHBI 5 [ . | KOMIIeTeHIH
O 2 £ padoThI MIPOMEKYTOUHOM
nmab. | mpakr. | Q3
Tlex. Z'g aTTecTaluu
3aH. 3aH. | O &
1. TloArotoBka  HMCXOJHBIX
MINXTOBBIX MaTepHaIOB
. . CamocrosTensHoe
1.1 YcrpoiicTBa nepBUYHOI o
u3ydeHue yueOHon
CTaIun npoOeHus, .
W HAy4IHOH
KYCKOBaHHsI, KOJIbLIEBAHUS, [ IK-3.1,
BAJIKOBBIE JPOOMIIKH, 3 6 HI())HC)IZP ’ VYcTHbIi onpoc I1K-3.2,
NPUHIMIIBL  YIPaBICHHUS. N IK-3.3
JIOTIOJTHUTEJILHON
OTKpBITBIE H  3aKPHITHIE
HHPOPMAITHH 10
PEKUMBI U3MENTbUCHHS.
TEMeE.
1.2 CnocoGbl  HU3MeEpeHHst 7
OBHS ~ MaTepHalioB B
yp P CamocrosTenpHoe
OyHKepe, THITBI J03aTOPOB o
u3ydeHue yueOHon
BUOpAaIMOHHEIE, 1 HAVIHO
OapabaHHBIE, TapenpuaThIe. HI/ITe};j" o IK-3.1,
CxeMbl u CII0COOBI 4 6 PaTypel. VYerHbIl onpoc I1K-3.2,
ITonck
HU3MEpPEHHS Macchbl . I1K-3.3
JIOTIOJTHUTEJILHON
CBITyYHX MAaTepHajoOB Ha
HHPOPMAIHH 10
TpaHCIopTepax. CxeMbl Teme
yIpaBJeHHUs JO3UPOBAHHEM ’
KOMITOHEHTOB IIHMXTEHL.
Uroro no pazneny 7 12
2. ABToMaTH3anus mporecca
arfioMepany  pyIHOM YacTH
IIAXTHI u nporuecc
MIPOM3BOJICTBA OKATHIIIEH
21 TexHnonornyeckue
CamocTosTenbHOe
0COOEHHOCTH mporecca o
u3yueHHue y4eOHOH
arjoMeparyi, W HAVHOI
Tertoduznyeckre HI/ITC};j" o I1K-3.1,
MPOIECChl TIPU  CIIEKaHWH.| 7 3 8 PATYPBL. VYerHbIi onpoc [K-3.2,
ITounck
VYpasnsromye u N I1K-3.3
JIOTIOJTHUTEIbHOU
yIpaBisieMble  OCHOBHBIC
HHPOPMAIHH 10
napaMeTpsl mporecca U ux Teme




2.2 Cucrembl
eryJIHPOBAHUS
perymp CamocrosTensHoe
BJIQ)KHOCTH, CKOPOCTH o
u3ydeHue yueOHon
arJIOJICHTHI, T HAVHOM
MPOM3BOUTEIILHOCTH " e };i . I1K-3.1,
KauecTBa arjomepara. 10,1 HI())HC};p ) VYerusblil onpoc IK-3.2,
ACY T . IK-3.3
JIOTIOJTHUTEITbHOM
arJIoMepaIMOHHOTO
UHPOPMAIHH 10
mporecca.
TeMe.
TexHoJOTHYeCKas cXeMa H
ABTOMATH3AIHS
Wroro no paszneny 18,1
3. ABTOMaTH3aIHA
KOKCOXHMHUYECKOTO u
JIOMEHHOTO ITPOM3BOJICTBA
3.1 TexHoJ0THs
CaMmocrosTensHoe
NPOM3BOJCTBA  KOKCa B .
M3y4eHre yueOHOn
KOKCOBBIX revax. N
U HAY4IHOH .
OcobenHoct  mporecca. R VYcTHBIH ompoc 1Mo
OyHKIMOHAIBHAS ~ CcXeMa ’ JIEKIIUIOHHOM
KO}I]-IT I(l)nﬂ " Touck MaTeHHan u r)llo IK-3.1,
p N 421 10 | moOmOMHUTEIBLHOMU praiy I1K-3.2,
ABTOMATH3alMH KOKCOBOM TeMaM
uH(popMaIMHy 1o IK-3.3
Garapeu. 71a00paTOPHBIX
TeMe. [Toaroroska
OntuMu3zanus yrpaBiIeHHs pabot
oTyeTa 1o
MPOIIECCOM U3BJICUCHHUS
11a00paTOPHBIM
MOJIE3HBIX MAaTepuasoB H3
paboram.
KOKCOBOTO rasa.
3.2 OcobeHHocTi
TEXHOJIOTHH BBITUIABKH
o CamocrosTensHoe
9qyryHa B JOMEHHOM MeYH. o
u3ydeHue yueOHon
OyHKIMOHATBHAS ~ CXeMa L HavaHO
KOHTPOJSI W YIIPaBJICHUS i YCTHBIHA orpoc 1o
BBITUTIABKH qyryHa fHTCPATYPEL. JIEKIIMOHHOM
0COOEHHOCTH §6>(,)TL; Tomcik MaTepHaily u r)llo IK-3.1,
OTACHBHBIX  KOHT P o8 421 10 | mOmMOMHUTEILHOM IT)eMaz/[ I1K-3.2,
A yp HHPOPMAIHH 10 I1K-3.3
cHCTEM YIIpaBJICHHUS: 7Ta00paTOPHBIX
teme. [loaroroska
[OJaYd  MaTepuajoB U pabot
oTyera no
3arpysKu, TETIOBBIM
71a00PaTOPHBIM
PEKIMOM,
paboram.
ra30IMHaAMIYECKUM
PEKUMOM M XOJIOM TICUH.
CamocrosTensHoe
n3ydeHune yaeOHon
3.3 OyHKIMOHAIbHAS U Hay4yHOH .
YceTHbli onpoc 1o
cxema KOHTPOJIS u JIUTEPATYPBI.
JIEKIUOHHOMY
ynpaBJieHUs peXUMOM ITouck IK-3.1,
N . | marepumany u no
BO3[yXOHArpeBaTeIbHON 421 10 | momoaHUTENBHOM TeMan I1K-3.2,
AIL. OnTtumMun3zanus uH(popMaIHK 110 IK-3.3
71a00paTOPHBIX
nporecca BBITUIABKH teme. [Tonroroeka aGor
JYyTyHa U HarpeBa JAyThs. oTyeTa 1o p
na0opaTopHBIM
paboram.
Hroro no pazneny 12/61 30

4, ABTOMaTH3aINs

CTAJICIIaBUJIBHOI'O

IMpOU3BOJACTBA B KHCJIOPOIHBIX
KOHBEPTOpax U 2-X BaHHBIX

CTAJICIVIABUJIBHBIX arperarax




CaMOCTOSITEIbHOE

4.1 OcobennocTn o
u3ydeHue yueOHon
TEXHOJIOTHYECKOTO N
U Hay4yHOH .
npoliecca BBITUIABKH CTaJIU sTeparypl YCTHBIN 0npoc 1o
B 2X BaHHBIX IIeYyax o ’ JICKITMOHHOM
aBTOMAaTH3AI[MH MIPOIIECCOB Toucx MaTeHHan u r}llo TK-3.1,
p ’ 4/11 10 | momoJHUTENBHO prary IK-3.2,
OyHKIUOHATBHAS ~ CXeMa TeMaM
UHPOPMAITHH 10 IK-3.3
yIpaBJeHUsT W KOHTPOJIS nabopaTopHBIX
Teme. [loaroroBka
BBITIIABKH CTaJIH. pabor
0oTYEeTA 10
ObGecmieyenne 6e30MaCHBIX
. 1a60PaTOPHBIM
YCIIOBHH.
paboram.
4.2 TexHomornuecKme
CaMOCTOSITEIbHOE
0COOEHHOCTH BBITUIABKH o
u3ydeHue yueOHon
CTald B KOHBEPTOpax «C N
. U Hay4yHOU .
MPOTYBKOM MeTajia YCTHBIN OMpoc 1o
KHCJIOPOJIOM AUTCPATYPBI. JICKITHOHHOM
D KIEHOHaJiLHaﬂ cxeMa Tomcx Marepuany u r)llo IK-3.1,
KO};I}”I[ ons u - 7 4/11 10 | moOmOMHUTEIBLHOMU EeMaz/[ I1K-3.2,
P yrp uH(popMaIMHy 1o IK-3.3
KOHBEPTOPHBIM IMPOIIECCOM. 1abopaToOpHBIX
TeMe. [Toaroroska
CucTeMBl NPEeIOTBPALICHUS pabor
0oT4YeTa 10
BEIOPOCOB U yIpaBIICHUE
11a00paTOPHBIM
OTBOZOM [JIABUIILHBIX
paboram.
ra3oB.
4.3 Turnsl MoJelen
METAJUTYPTUYECKUX CaMoCTOATEIEHOE
MPOIIECCOB " 1704 U3ydeHHe y4eOHOM
0COOEHHOCTH. W Hay4YHOH .
VYcTHBIH ompoc 1Mo
JleTepMUHUPOBAHHbIE, JUTEPATYPHI.

JIEKIIHOHHOMY
9KCIIEPUMEHTAIBHO - TTouck MATEDHATY 1 1O I1K-3.1,
CTaTHCTUYECKHE, 4/11 10 | mOomOMHUTEIBLHOMU praiy I1K-3.2,

TEMaM
SMIUpPUYECKHE, UHPOPMAIUH 1O [K-3.3
N N 1ab0paToOpHBIX
HEeHpoceTeBble, HEUYETKOM teme. Iloaroroska aGor
JIOTUKKW W JTUHAMHUYCCKHEC, oT4yEeTa 1o p
JIOCTOMHCTBA " 11a00paTOPHBIM
HEJIOCTaTKH, paboram.
PEKOMEHIAIIHH.
Hroro no pazaeny 12/31 30
5. ABromarmzamms Tporecca
BBITIJIABKHU CcTam B
3HeKTpOI[yFOBbIX
CTaJeIIaBUIBHBIX reyax
MEPEMEHHOTO TOKa
CBEPXBBICOKOI MOIITHOCTH
CaMoCTOsTENBHOE
51 Oco0eHHoCTH .
U3ydeHHe yueOHOM
TEXHOJIOTHYECKOTO N
Y HAYYHOH
npoiiecca BBIIUIABKH CTaJIK
JIUTEPATYPHI. .
B JICII u aBTOMaTH4ECKOTO ok VYcTHBIN onpoc 1o
TIpaBICHUS " JIEKIHOHHOM
ZHS TeTUYECKUM u AOTIOMHHUTETEHOH MaTeH nainy u l'}[]O TK-3.1,
p 7 6/21 8 uH(bOpMaIH B puaty IK-3.2,
TEXHOJIOTHYECKUM TeMaM
JJIEKTPOHHBIX I1K-3.3
pexXIMaMu. 71a00paTOPHBIX
CpeCTBax.
OyHKIMOHATIBHAS ~ CXeMa pabor
KOHTPOJA H ABJICHUA HOHFOTOBKa
P yip 0TYETA 110
MPOIIECCOM
1a0opaTopHBIM

JNEKTPOIUIABKH.

paboram.




CaMocCTOsATeNbHOE
U3yucHHe y4eOHOMH

U Hay4HOH
JHTCPATYPEL. VYcTHBIN onpoc 1o
52 OnTumuzanus ITouck
. JEKIIMOHHOMY
VIpaBJICHUsI  TPOLECCOM, JIOTIOJTHUTENLHOM IK-3.1,
BbIOOp Kpurepus. Crocob 4 6/1,61 8 “HPOPMALIUH B MaTCepHay o IK-3.2,
HENPEepLIBHOTO  KOHTPOJIA JIIEKTPOHHBIX remam IK-3.3
TEeMITepaTyphl CTAIIH. CpelCcTBax. AabopaTopHbiX
pabot
[Moaroroska
oT4eTa o
71a00PaTOPHBIM
paboram.
Hroro mo pasneny 8 |12/3,6U 16
Hroro 3a cemectp 36 |36/12,61 106,1 3a4éT
6. ABTOMAaTH3aLys TIPOLECCOB
BHEIICYHOH JOBOJKH CTaId B
JNEKTPOAYTOBBIX KOBII-TIEYb
(AKII) u YCTaHOBKax
BaKyyMHPOBaHMSI CTAJIN
CamocrosTensHoe
u3ydyeHue yueOHon
Y Hay4HOU
JIUTEPATYPBI. YceTHbI onpoc 1o
ITouck TNEKITUOHHOMY
6.1 TexHonoruueckue JIOIIOJIHUTENILHOM | MaTepualy U 1o
0COOEHHOCTH JIOBOJIKH “HPOPMAIIUH B TeMaM
CTaJx B arperaTtax 9JIEKTPOHHBIX 71a00paTOPHBIX U IK-3.1,
MeYb-KOBII (AKID). 3 321 | 421 3 Cpe/CTBax. MPAKTUYECKUAX I1K-3.2,
OyHKIMOHAPHAS ~ CXEeMa IMonroroska pabor. [IpoBepka [K-3.3
KOHTPOJSI W YIIPaBJICHUS oTyera no rpaduka
MIPOLIECCOM. 71a00paTOPHBIM U BBITIOJTHEHHUS
MPAKTHIECKIM KYpCOBOTO
paboTam. IIPOEKTUPOBAHHUSL.
[Toaroroska
KypCOBOT'O
MPOEKTA.
8
CamocCToATenbHOE
u3ydeHue yueOHoun
6.2 TexHonornueckue U Hay4HOMH
0COOEHHOCTH JIUTEPATYPBI. YceTHbli onpoc 1o
[UPKYISIIHOHHOTO Iounck JEKIUOHHOMY
BaKyyMHPOBaHUs CTaJIn. HOHOHHHTCHBHOﬁ Marepuaily u 1no
OyHKIUOHATBHAS ~ CXeMa nH(opManuH B TeMaM
KOHTPOJIS u JIEKTPOHHBIX 71a00paTOPHBIX U IK-3.1,
peryiMpoBaHus — Ipolecca 4 6/411 | 512U 3 CpeacTBax. MIPAKTUYECKUX MK-3.2,
BaKyyMHUPOBaHHUSI. IMoarotoBka pa6ort. IIposepka IK-3.3
OntuMu3zanus yrpaBiIeHHs oTyera o rpaduka
MpOLIECCOM st 1a00paToOPHBIM U BBITNIOJIHEHUS
JOCTHKEHHUS MPAKTHIECKUM KYpCOBOTO
MaKCHMaJIbHON pabotam. NIPOCKTUPOBAHUS.
MPOU3BOUTEILHOCTH. IMoaroToBka
KypCOBOT'O
MPOEKTA.
Hroro no pazaeny 7 9/611 | 9/41 6
7. Apromaruzaunms Iporecca

pa3NuBKU CTaJlM Ha MalllHaX
HETIPEPHIBHOTO JIUThS 3aTOTOBOK
(MHJI3) wu Ha  suTeiiHO-
MPOKATHBIX KOMIITIEKCaxX




CaMocCTOosTeNbHOE
u3yucHHe y4eOHOMH

U Hay4HOH YcTHBIH onpoc 1o
7.1 TexHonoOTNYECKUE JUTEPATYPBHI. JICKIITMOHHOMY
0COOEHHOCTU Pa3IuBKU IMonck Marepuany u mno
cramu Ha MHJI3 wu JIOTIOJTHUTENIbHOM TeMaM
IpoOIIEMBI pu uHpopmaluy 1o | J1abOpPaTOPHBIX U IK-3.1,
aBTOMATH3ALUHA 6/41 6/21 teme. [ToaroroBka| mNpakTUYECKUX I1K-3.2,
yIIpaBJIE€HUS IPOLECCOM. oT4eTa o paboT. ITK-3.3
OyHKIMOHANBHAS ~ CXeMa 71a00paTOPHBIM U Brimonnenne
KOHTPOJSI M YIIPaBJICHHSA MPAKTHIECKIM rpaduka
IPOLIECCOM PaA3JIUBKHU. paboTam. KypCOBOTI'O
IMoarotoBka MIPOEKTHPOBAHHSI.
KypCOBOTI'O
MPOEKTA.
8
CamocrosTensHoe
u3ydyeHue yueOHon
Y HAYIHOH VYcTHBIH ompoc 1Mo
JUTEPATypBI. JIEKIIUOHHOMY
7.2 OcobeHHOCTH PabOTHI TTowuck MaTepHay H o
OT/ICNIBHBIX KOHTYPOB JIOIIOJIHUTEIIbHOM TeMaM
yIpaBJIcHHS MIPOIIECCOM HHpOpMAIMK 10 | JTaOOPATOPHBIX U IK-3.1,
Ppa3IMBKU npu 6/21 6/11 teme. [loaroToBka| mpakTUYECKUX [K-3.2,
UCTIOJIb30BAHUT oTYeTa 1o pa0or. IK-3.3
JIMTEHHO-TIPOKATHBIX 71a00PaTOPHBIM U Beinosnnenue
KOMILIEKCOB. MPAKTHIECKIM rpaduka
paboTam. KypCOBOT'O
IMoarotoBka MIPOEKTHPOBAHHSL.
KypCOBOTI'O
MPOEKTA.
HWroro no pazgeny 12/61 | 12/31
8. ABToMaTH3amms mporecca
Harpesa MeTania nepex
NPOKaTKOH W B  Ipolecce
TepMUyeckol  0OpaboTku B
neyax KaMepHOTo M MPOXOJHOTO
CamocrosTenpHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYPBI. YceTHbli onpoc 1o
Iounck JEKIUOHHOMY
8.1 OcobenHocTH JIOIIOJIHUTENILHOM | MaTepuaiy u 1o
TEXHOJIOTHIECKOTO nH(opManuH B TeMaM
mpoliecca HarpeBa MeTasia JIEKTPOHHBIX 71a00paTOPHBIX U IK-3.1,
B Meyax KaMmepHoro tuma.| 8 6/1,11 | 6/11 CpeacTBax. MIPAKTUYECKUX I1K-3.2,
OyHKIMOHANBHAS ~ CXeMa IMoaroToBka pabor. IK-3.3
KOHTPOJSI W YIpPaBICHUSL. oT4era o BeimosHeHne
Tumsl KaMepHBIX MeYei. 1a00paToOpHBIM U rpaguka
MPAKTHIECKUM KypCOBOTO
paboTam. MPOEKTHUPOBAHUS
IlogroroBka
KypCOBOTO

IMPOCKTA.




CamocrosTensHoe
u3ydeHue yueOHon

8.2 OcobeHHocTH N
W HAy49HOH
YIpaBJICHUS .
JIUTEPATYPBI. Y CTHBIH ompoc Mo
TEXHOJIOTHIECKUM
ITouck TIEKIIUOHHOMY
MPOIIECCOM Harpesa N
JIOTIOJIHUTENIFHOM | MaTepuainy u mo
MeTaa B neyax
“HPOPMALIUH B TeMaM
XOJIOJTHOTO THIIA.
DyHKIHOHATBHAS  CXeMa 3JIEKTPOHHBIX 1a00paTOPHBIX U IK-3.1,
KO}II{T ons u ABNCHIS] 4 6/11 6/11 | 2,4 Cpe/CTBax. MPaKTUYECKUX I1K-3.2,
p yup IToaroroska pa0or. I1K-3.3
TETIOBBIM PEKHUMOM
. oT4YeTa 10 Brimonuenne
MHOTO30HHOH
. 1a00paTOPHBIM U rpaguka
HarpeBaTeNbHOM TIeYH.
MPAKTHIECKIM KypCOBOTO
OntuMu3zanus yrnpaBiIeHHs
paboTam. MPOCKTUPOBAHUSI.
TETJIOBBIM PEKHUMOM
N [Moaroroska
HarpeBaTeNbHBIX MeYeH.
KypCOBOTO
MPOEKTA.
HWroro no pazneny 8 |122,1N| 122U | 5,4
Hroro 3a cemectp 22 133/14,11| 33/91 | 15,4 JK3aMEH,KII
69/26,7 3a9eT, KypcoBOi
Hroro no aucnumninuze 58 | 33/91 [121,5 » KYP
nu IIPOEKT, IK3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jig  peanu3anuu  MPeIyCMOTPEHHBIX BHUJOB yueOHOW paboThl B  KadyecTBe
0o0pa30BaTeNbHbIX  TEXHOJIOTMH B IPENOJABAaHUM  JUCLHMIUIMHBI  «ABTOMaTH3aLUs
TEXHOJIOTHYECKHX MPOLIECCOB U MPOU3BOACTB) UCIIONIb3YIOTCS:

TpaguimonHsie 00pa3oBaTEeNbHBIC TEXHOJIOTHH — WH(pOpPMAIMOHHAS JISKIHs (BBOJHYIO
JIEKIMIO, TJI€ JaeT NIEPBOE MPEACTABICHHUE O ITPEIMETE U 3HAKOMCTBO CTYJIEHTOB C HA3HAYEHUEM U
3a7la4aMM Kypca); JIEKIUM — KOHCYJIbTAllMU, M3JI0’)KEHUE HOBOI'O MaTepHallia CONPOBOKIACTCS
MIOCTaHOBKOHM BOIPOCOB U JIUCKYCCHEHM B MOMCKax OTBETOB Ha ATH BOMPOCHI; JTaOOpaTOpHbIE U
NpaKkTUYEeCKHe paboTHI.

Texnonoruu npobieMHOro 00ydeHHs — MPOOJIEMHBbIE JIEKIUU SIBISETCA PE3yIbTaToOM
YCBOEHHSI MOJTyYSHHOM MH(pOpMAIMK TTOCPEICTBOM ITOCTaHOBKH MTPOOJIIEMHOT0 BOIIPOCA U MOMCKA
nyTeld ero pelieHus; MPaKTUYECKHe 3aHSATHS C HCIOJIb30BAaHUEM MPOOIEMHOr0 OO0y4YeHHE,
KOTOPOE 3aKJII0YAeTCs B CTUMYJIMPOBAHUU CTYIEHTOB K CAMOCTOSITEIBLHOM «100bIUe» 3HAHUM,
HEOOXOMUMBIX [UIsl peIIeHUsT KOHKpPEeTHOH mnpoOinembl. [IpakTuueckoe 3aHATHE HA OCHOBE
Kelic-MeToJ]a — 00yyeHHe B KOHTEKCTE MOJIEIMPYEMOM CUTYyallH, BOCIIPOU3BOSAIIEH peabHbIe
YCIIOBUSI HAYYHOM, MMPOU3BOJICTBEHHOM, 00IIECTBEHHON AesTeNbHOCTH. OO0yJaronuecs J0KHBI
NPOAHATM3UPOBATh CUTYAIHIO, Pa300paThCs B CYTH IPOOIIEM, IIPEATIOKUTH BO3MOKHBIE PEIICHHS
Y BBIOpATH Jy4lllee U3 HUX.

TexHosoruu MPOEKTHOrO OOy4YeHUs — opraHu3anus oOpa30BaTEIbLHOrO Ipoliecca B
COOTBETCTBUHM C aJNTOPUTMOM IIOATAIHOTO PEIIEHUs MPOOJIEMHON 3aJaddl WM BBINOJHEHUS
yuebHoro 3agaHusi. CTyI€HTbI B BBIIOJHSIOT UCCIIEN0BATEIbCKUNA KypCOBOM IIPOEKT, B KOTOPOM
MIPOU3BOJIAT HAYyYHBIE MCCIEAOBAHUS MO 33JaHHON TeMEe B paMKaX M3y4aeMbIX B JHUCLUIUIMHE.
PesynbTarhl uccnenoBaHusl NMPEACTaBIAOT B (OpME YCTHOrO JOKIaja IO MPE3eHTAUUud U
KYPCOBOTO ITPOEKTA.

WudopMannoHHO-KOMMYHHUKAIIMOHHBIE  00pa3oBaTeNbHBIE TEXHOJIOTUH — B XOJAE
MPOBEACHUS JICKUMOHHBIX 3aHATHI MpPelycMaTpPUBAETCS HUCIOJIb30BAHUE 3JIEKTPOHHOTO
JEMOHCTPAIIMOHHOT0 MaTtepuana (JeKIUuUu-BU3yalln3allun), ucroib30Banue MHTepHeT pecypcos
JUTSI IPOMEKYTOUYHBIX aTTECTAllMi U TPOBEPKU OCTATOYHBIX 3HAHUH.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUIIHUHbI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Mapcynkun, b. H. ABromaru3amnusi TEXHOJOTUYECKHX MPOIECCOB U MPOU3BOJCTB B
metautyprun: yaeonoe mocobue / b. H. IMapcynkun, C. M. Aunpees, E. C. Ps6unkosa ; mox pe.
b. H. ITapcynkuna ; MI'TY, [kad. [IKuCVY]. - Marautoropck, 2011. - 151 c. : un., Ta6n. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=482.pdf&show=dcatalogues/1/10877
45/482.pdf&view=true (nata oopamenus: 14.09.2020). - MakpooObeKT. - TeKCT: 3JEKTPOHHBIH. -
NmeeTcst neyaTHBIN aHAJIOT.

2. CoBpeMEHHBIC CUCTEMbI aBTOMATH3allMd M YIpaBieHus : ydeOHoe mocooue / C. M.
Anpnpees, E. C. Pa6uukoBa, E. 0. Myxuna, T. I'. CyxonocoBa ; MI'TY. - Marauroropck :
MI'TY, 2015. - 1 smektpon. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=71.pdf&show=dcatalogues/1/112396
3/71.pdf&view=true (marta obpamenus: 14.09.2020). - MakpooObeKT. - TeKCT : IEeKTPOHHBIH. -
Ceenenus noctynHbl Takxke Ha CD-ROM.



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

0) lomotHuTeIBLHASI TUTEPaTypa:

1. IMapcynkun, b. H. ABTOMaTu3amus 1 ONTUMHU3AIINAS YIIPABICHUS TEIJIOBBIM PEKUMOM
paboThl 0J10Ka BO3AyXOHArpeBaTeiei JOMeHHO# neun | yueoHoe nmocooue / b. H. TTapcynkuH, C.
M. Annpees, M. 10. Ps6uukos ; MI'TY, [kad. [IKuCY] . - Maraurtoropck, 2009. - 148 c. : un.,
rpad., CXEMBlI, TaoII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/10608
96/269.pdf&view=true (nara oopamenwus: 14.09.2020). - MakpooOBeKT. - TEKCT : 3JCKTPOHHBIH. -
NMeercs neyaTHbIN aHAJIOT.

2. IlapcynkuH, b. H. ABTOoMaTH3amus TEXHOJOTMYECKHX MPOLIECCOB U IPOU3BOICTB.
[Ipon3BOACTBO CTali B MapTEHOBCKHUX Il€4YaX, JBYXBaHHBIX arperatax M KHUCJIOPOJHBIX
KoHBepTepax . ydeOHoe mocodue / b. H. INapcynkun, T. I'. Cyxonocosa, A. P. Bonmapesa ;
MITY. - Marautoropck : MITY, 2016. - 264 ¢ : w1, Tadbm - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134
463/2913.pdf&view=true (mara oOpamenus: 14.09.2020). - MakpoodsekT. - Tekcr
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

3. Ilapcynkun, b. H. HMcnonb3oBaHue sKCIepUMEHTaIbHO-CTATUCTUYECKUX METOJIOB
MO/ICITMPOBAHUS ISl YIIPABJICHUS TEXHOJOTHUECKUMHE Tporieccamu . ydeOHoe mocooue / b. H.
[Tapcynkun, C. M. Anapees, E. C. Ps6uukosa ; MI'TY. - Marautoropck, 2012. - 177 c. : un.,
rpad., CXEMBI, TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=597.pdf&show=dcatalogues/1/11031
50/597.pdf&view=true (nara oopamenus: 14.09.2020). - MakpooOBeKT. - TEKCT : 3JCKTPOHHBIH. -
ISBN 978-5-9967-0292-3. - imeeTcst ne4aTHBIN aHAJIOT.

4. Ilapcynkun, b. H. ABromarusanusi TEXHOJOTMYECKHX IPOLECCOB U IPOU3BOJACTB.
Kokcoxumuueckoe nmpousBoAcTBo : yueOHoe mocodue / b. H. ITapcynkun, T. I'. CyxoHocosa. -
Marautoropck  :  MITY, 2015, - 226 c. :  wmr, T1abn. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=900.pdf&show=dcatalogues/1/11188
40/900.pdf&view=true (nara oopamenus: 14.09.2020). - MakpooObeKT. - TEKCT : 3IeKTPOHHBIH. -
ISBN 978-5-9967-0586-3. - imeeTcst me4aTHBIN aHAJIOT.

5. Ilapcynkun, b. H. 3amaun nmo cuHTE3y aBTOMAaTH3WPOBAHHBIX CHCTEM YIPABIIECHUS
TEXHOJIOTMYECKHMH MPOIIECCaMH U MIPOM3BOICTBOM : yueOHoe mocobue / b. H. IMapcynkun, T. T
CyxonocoBa ; MI'TY. - Marautoropck : MI'TY, 2016. - 54 c. : wr, Tabn., cxem. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2248.pdf&show=dcatalogues/1/1129
743/2248.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekt. - Tekcr
ANIEKTPOHHBIN. - IMeeTCs meyaTHbIN aHaJor.

6. bopommn, W. ®. ABTOMaTH3amMs TEXHOJOTHYECKHX IPOIECCOB W CHUCTEMBI
ABTOMATHYECKOTO yIpaBjeHus . yueOHuk mias By3oB / . ®@. Bopoxun, C. A. Aumpees. — 2-¢
u3n., wenp. u jgon. — MockBa @ M3marensctBo IOpaiit, 2020. — 386 c¢. — (Bricmiee
obpasoBanue). — ISBN 978-5-534-07895-4. — Tekcer : anekrponnsiii // OBC FOpaiir [caiit]. —
URL.: https://urait.ru/bcode/453023 (mata obparienus: 20.09.2020).

7. XpamenkoB, B. I'. ABromaruzamnusi yrpaBieHHs TEXHOJOTMYECKHMH MPOILIECCaMU
Oypenus HepTera3oBbIX CKBaXKHH : yueOHOe mocobue st By3oB / B. I'. XpamenkoB. — Mockea :
WznatenbctBo FOpaiit, 2020. — 415 c¢. — (Briciiee o6pazoBanue). — ISBN 978-5-534-00854-8.
— Texkcr : anexkrponnsiii // DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/451211 (mara
obpamienus: 20.09.2020).

8. Tpycos, A. H. ABTOMaTn3amms TEXHOJIOTHYECKUX TTPOIIECCOB U MMPOU3BOJICTB : ydeOHOE
nocobue / A. H. TpycoB. — KemepoBo : Ky3['TY umenn T.®. ['opbauesa, 2017. — 186 c. —
ISBN 978-5-906969-39-2. — Tekct : anekrponnsiid // Jlaub : 31eKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/105407 (nara oopamenus: 20.09.2020).

B) MeTonuyeckue ykazaHus:


https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/1060896/269.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=269.pdf&show=dcatalogues/1/1060896/269.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/2913.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2913.pdf&show=dcatalogues/1/1134463/2913.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=597.pdf&show=dcatalogues/1/1103150/597.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=597.pdf&show=dcatalogues/1/1103150/597.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=900.pdf&show=dcatalogues/1/1118840/900.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=900.pdf&show=dcatalogues/1/1118840/900.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2248.pdf&show=dcatalogues/1/1129743/2248.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2248.pdf&show=dcatalogues/1/1129743/2248.pdf&view=true
https://urait.ru/bcode/453023
https://urait.ru/bcode/451211
https://e.lanbook.com/book/105407

1. OnTumwu3anus ynpaBieHHs TEXHOJOTHUECKUMH Mporieccamu : npaktukym / B, H.
[Tapcynkun, C. M. AHz[peeB E. C. Pa6uukosa, T. I'. O6yxoBa ; MI'TY. - Maraurtoropck, 2013. -
177 c. ui., rpad., CXEMBI, TabII. - URL:
https://magtu. lnformsvstema ru/uploader/flIeUpIoad’)name 638.pdf&show=dcatalogues/1/11094
86/638.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooOBeKT. - TEKCT : 37I€KTPOHHBIH. -
ISBN 978-5-9967-0393-7. - ImeeTcst meyaTHBIN aHAJIOT.

2. Iapcynkun, b. H. 3amaun mo cuHTe3y aBTOMAaTH3MPOBAHHBIX CHUCTEM YIIPaBIICHUS
TEXHOJIOTHYECKUMHU TPOLIECCAMH U ITPOM3BOACTBOM . yueOHoe mocooue / b. H. Ilapcynkun, T. T
CyxonocoBa ; MI'TY. - Maruutoropck : MI'TY, 2016. - 54 c. : wi., Tabn., cxem. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=2248.pdf&show=dcatalogues/1/1129743/2248.pdf&view=true (mata oOparieHus:
18.09.2020). - MakpooObeKT. - TEeKCT : 3JeKTPOHHBIN. - FIMeeTcst meyaTHbIii aHaJIoT.

3. Meroanueckre peKOMEHIAIUHU JIJIsl BRIIOJTHEHUS KYpCOBOTO IpoekTa. [Ipunoxenue 3

r) [Iporpammuoe obecneuenue u UaTepHer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenosanue N
o Ne noroBopa Cpok neiicTBHS TULEH3UH
MS Windows 7
Professional(uis  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |y, 135 o1 17.09.2007 GeccpoHO
Professional
7Zip CBOOOJTHO 0eccpoyvHO
FAR Manager CBOOOJTHO 0EeCCPOYHO
IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HasBanue kypca Cchuika
MexyHapoaHas pedepatuBHas 1| ttp://scopus.com
MOJJHOTEKCTOBAs CIpaBoYHas 0a3a JaHHBIX ] '
MexayHapoTHas HayKOMETpHUIeCKast

pedepaTuBHas M MOIHOTEKCTOBas 6asa manubix [http://webofscience.com
Hayanbix n3aannii « Web of sciencey
YHuBepcurerckas HHPOPMAIIMOHHAS CHUCTEMa
POCCHUIA
DOnekTpoHHbIe pecypchl oubmuoreku MI'TY um.
I'.1. HocoBa
[Touckosas cucrema Akanemust Google (Google
Scholar)
HanunonanbsHas
uHbopMalonHo-aHanuTuueckas cuctema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHASKC HAYYHOTO ITMTHPOBAHMS
OnekTpoHHas 0a3a TEPUOTUYCCKUX H3JAaHUIN
East View Information Services, OO0 «MMBUC»
9 MaTtepuaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIUTIHHBI (MOLYJIs1)

https://uisrussia.msu.ru

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

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

https://dlib.eastview.com/

MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:


https://magtu.informsystema.ru/uploader/fileUpload?name=638.pdf&show=dcatalogues/1/1109486/638.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=638.pdf&show=dcatalogues/1/1109486/638.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload
http://scopus.com/
http://webofscience.com/
https://uisrussia.msu.ru/
http://magtu.ru:8085/marcweb2/Default.asp
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

1. YyeOHble ayTUTOPUU TSl TPOBEACHUS 3aHSITUI JIEKIIMOHHOTO THITA
MynbsTuMeANHbIE CPEeICTBA XPAaHEHUS, Iepeayuu U MPeACTaBlIeHUs UHPOpMaLUK

2. YuebHas aynuTopus AJis MPOBEACHUS IPAKTUUECKUX 3aHATHI 1 1abopaTOpHBIX paboT:
naboparopus aBTOMATU3ALUN TEXHOJOTHYECKUX IIPOLIECCOB U ITPOU3BOJICTB

JlaGoparTopHble yCTaHOBKH U IPUOOPHI [ BBIMOJIHEHUSI 1a00paTOPHBIX U MPAKTHYECKUX
pabor:

- nabopatopnslii cren «IIpombinuieHHsie gaTaukuy, I1J1-MAKC;

- mabopaTopHbIii cTeH T «JlaTunky TexHomorndeckor naopmarum», 1TH;

- 1abopatopHblii creH] «IIpomblinuienHsle naTuuku pacxonay, [1/IP-CK + kommnbrorep ¢
npexaycraHoBiaeHHbIM [1O ot uzroroBures.

- naboparopHbiii creHy «lIpompinuieHHble naTtuuku  Temneparypb», ITAT-CK +
KOMITIBIOTEP C NpeaycTaHoBIEeHHBIM [10 oT n3roroBuTens.

- maboparopusiil cteHa «lIpomelniennsie gaTuuku gasinenus», [11J1-CK + komnbiorep
¢ npenycranoBiaeHHbIM [1O oT usroroBurens;

- mporpaMMHUpyeMbiii  Jorndeckuit koutpoiuiep [IJIK-Siemens + HoytOyk c
npenycradoBieHHbIM [1O ot usrorosurens;

- 1a0OpaTOPHBI CTEH «ABTOMATH3ALIMS CUCTEM TEILJIOra30CHA0KEHHS U BEHTUIISIIHNY,
ATI'CB-09-11JIP-01 + HoyTOyK ¢ npenycraHoBieHHbIM [10 oT u3rotoBuTens;

- J1abopaTOpHBIA CTEH] «ABTOMAaTU3AlUS CUCTEM BOJOCHA0XEHUSI M BOJOOTBEICHUSY,
ABHB-Y-01-12;

- maboparopusiii crena «I[IJIK-Omron-40A-HH#»

- mabopaTopHblii cTeH1 «OCHOBBI aBTOMATHKN», OA-MP

3. YueOHbIe ayTUTOPUH IS BBITOJHEHUS KYPCOBOT'O MPOSKTHPOBAHHUSI, TIOMEIICHUS JIJIsI
CaMOCTOATENILHON PabOTHl 00yYarOLTHXCSI

[MepconanbHbie KOMITBIOTEPHI ¢ makeToM MS Office, Beixomom B IHTEpHET U ¢ TOCTYIIOM
B JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

4. Y4eOHble ayTUTOPUU JUIsl TPYIIOBBIX U MHAWBUYAbHBIX KOHCYIbTALUN, TEKYIIETO
KOHTPOJIA ¥ IPOMEKYTOUHBIX KOHCYIbTAlUN
Jlocka, MylIbTUMEUNHBIN TPOEKTOP, IKPAH

5. Tlomemenue s XpaHeHUS W NPOPHIAKTUUECKOTO OOCIYKUBAHHS Y4eOHOTO
000opyI0BaHUS
Crennaxu Ui XpaHeHHs y4eOHO-METOMYECKHUM JOKYMEHTAINH



[Tpunoxenue 1

Y4eOHO-MeTOANYECKOE O0ecTIeYeHre CAMOCTOSITE/IbHOM Pad0Thl CTYI€HTOB
[To nuctuIuiMHEe «ABTOMATH3AIUS TEXHOJOTHUECKHUX MPOIIECCOB U

MIPOM3BOJICTBHIPEAYCMOTPEHA ayAUTOPHAS U BHEAYIMTOPHAS CAaMOCTOSITeNIbHAs paboTa
oOyJaronuxcs.

AynutopHas caMoCTOsITeNIbHAs paboTa 00yJaromMXCcsl IPEAIoaraeT BhIIOJIHEHHE
71a00paTOPHBIX U MPAKTHUYECKUX padOT U JOKJIA/ MO MOJTYYSHHBIM pe3ylbTaTtaM, a TAKKe YCTHBIH
OTIPOC O MOPSIJIKE BHIOJHEHUS Ta00OPAaTOPHOM U MPAKTUUECKON pabOThl, IOJYYEHHBIM YMEHUSIM

1 HaBBIKaM.

IIprMepbI BONIPOCOB /1JI1 YCTHOTO ONPOCA M0 BHINOJIHEHHBIM JIA00PATOPHBIM padoTam

Tema mabopaTopHOit paboTHI

BOHpOCBI AJIs1 YCTHOT'O OIIpoca

1. V3yueHue HeMMHEHHBIX 1. Yem oOecnieunBaeTcs JBYXIIO3UIIUOHHOCTb
CHCTEM JIBYXITO3UL[HIOHHOT'O yIpaBiieHuUs?
peryIupoBaHHUs C MOJIHBIM U 2. Kak TeXHMYECKH PEaTr30BBIBACTCS JIBYXITO3UIIMOHHOE
HETOJIHBIM YIIPaBIISIOLIUM perynaupoBaHue?

BO3/ICIICTBHEM 3. JloctomHCcTBa W HEAOCTATKH  JIBYXIIO3HIIMOHHOTO
crioco0a ynpaBieHus?
4. IlpakTuueckuit [IpUMep HCIIOJIb30BaHUS
JIBYXIIO3ULIMOHHOT'O PETYJIHMPOBAHHUS.

2. Ilpunmun padotel 1 Meronuka | 1. [lpeumymmectBa W HEJOCTAaTKH  3X-TTO3UIIMOHHOTO
pacuera NEPEXOAHOTO yIpaBiieHuUs?
mporecca TPEXMO3MIMOHHOTO | 2. B dWeM 3akimrouaercs NPEUMMYIIECTBO HMITYJIbCHOTO
UMITYJIBCHOTO PETYNIATOpA YIIPaBJIEHUS Nepe HEIPEPBIBHBIM?

3. YcTpoicTBO Tab0paTOPHOM YCTAHOBKH U IIETTh paOOThI?

3. NU3yuenne cucremsl TumnoBoro | 1. OcHOBHbIE CBOICTBa TUIIOBOTO [IN-3akoHa
ITN-perynupoBanus Ipu yIpaBiIeHUs?
ylpaBleHUH  MHEpUMOHHBIM | 2. Llens paboThl M ycTpoOHCTBO J1aOOpPaTOPHOTO CTeHaa?
3BEHOM C 3amaszneiBaHueM | 3. Urto O3Ha4yaeT MTOHSATHE «Koapdunuent
TE€XHOJIOTHYECKUM ITPOLIECCOM NEPETYIUPOBAHUS PETYIIATOPA»?

4. YTo 03HAYAET MOHATUE «BPEMS U307pOMay?

4. Uzyuenne wu wuccineposanue | 1. YUto o0ecrnieunBaer CUTHAJI YIPABIICHUS
CUCTEMBI aBTOMAaTHUYECKOTO ra3olMHaMUYECKUM pEXKUMOM pabouero
perynupoBaHus npocTpaHcTaa’?
ra30JIMHAMUYECKUM PEXUMOM | 2. YCTPOMCTBO JIAOOPATOPHOTO CTEHIA U 1E)Th paOdOThI?
pabouero npoctpanctBa | 3. KakoBbl NOCIEACTBHS MPHU BBIXOJE M3 CTPOs CHTHAla
MIPOMBIIIJICHHBIX MTeYei yIpaBJIeHUs ra30MHAMUUYECKUM PEKUMOM?

4. MecTto pacroyio’keHUs1 0TOOpa JaBJIeHUS Ha peallbHBIX
revax?

5. Kakue ycrpoiictBa o0OecneunBalOT OTBOJ MPOIYKTOB
CropaHus U3 pabodyero NpocTpaHCcTBa neyei?

5. UccaenoBanue MMOMCKOBBIX 1. B yem otinuune COP ot CAY?

PEXKUMOB pabotel | 2. HeoOxonumble ycnoBusS 3>(PPEKTUBHOTO MPUMEHEHHS
AKCTPEMATIBLHO-ONTUMH3UPYIO CoP?
MIUX CUCTeM JKcTpeManbHoro | 3. Yem obecneunTh uHTEIUIEKTyadbHOCTH COP  mpu
peryJiupoBaHus yIpaBiIeHUU?
4. Ilenb u ycTpoHCTBO CTeHJa 10 uccienoBanuio COP?
5. Ilokazarenu kauectBa mnoucKoBoro pexxuma COP?




6. Uzyuenue npuraImnoB padotsl | 1. Ilens pabotsl, npeumymiectBa CAY, OCHOBaHHOW Ha

CUCTCM HCUCTKOT'O YIIPABJICHUSA OprUHOHUIIaX HEYETKOU JJOTHMKH U HEUYETKUX MHOKECTBaX.
U HccieoBaHue TiepexoaHoro | 2. OyHKIWW NPUHAUICKHOCTH, Ha3HAYCHUE U TPeOOBaHUS
npouecca B CAY, OCHOBaHHBIX K HUM?

w

HA  [PHUHIMIAX  HEYETKOU baza npaBui u npuHimn GopmupoBaHus 6a3ni?

JIOTHKH. 4. B dYeM CyTh JIMHTBUCTHYECKOTO  OIPEICICHUS
COCTaBJISIONINX 0a3y rnpaBui?

5. Kakue  mapamerpsl  ympasiasieMoro  Ipolecca,
UCIOJIb3yeMble IPU HEYETKOM YIPaBICHUH?

7. U3yuenne u wuccanenoBanue | 1. Llenp pabotel u ocobenHoctTn CAY, OCHOBaHHBIX Ha

paboThl CUCTEM YIpaBIIEHUS, IIPUHLIAIIE HEHPOHHO-CETEBOTO YIPABICHUS?
OCHOBAHHBIX Ha | 2. Hasnauenume (yHKIMI aKTHBalMK W  OCHOBHBIC
UCII0JIb30BaHUNU TpeOoBaHuUsA K HUM?
UCKYCCTBEHHBIX  HeWpoHHBIX | 3. Kakue metossl cymectBytoT npu o0yuennn MHC?
CETeH. 4. B 4yem cyThb MeTOAa OOpPaTHOTO pacrpeacsieHus?

5. K xakoMy Tuna MareMaTHYE€CKMX MOJEJIed OTHOCAT

moneiu MHC?

IIpumepsl TeM NpakTHYECKUX padoT MO JUCHUILINHE:

1. CocraBieHue CTPYKTYpHOHW CXEMbI KOHTYpa yIpaBieHHUs MO ¢u3ndeckoil Gopme oObeKTa
yIIpaBJICHUSL.

2. OmnpezneneHre ypaBHEHUS JIMHUHM PETPECCHH IO SKCIEPHUMEHTAILHBIM JAaHHBIM (METOAOM

HalMEHbIIIE KBaJPaTOB).

Onpenenennue ypaBHEHUE JIMHUN PETPECCUN METOJIOM UCKYCCTBEHHBIX HEMPOHHBIX CeTeH.

BeiOop TunoBoro 3akoHa ympaBieHus 10 ¢u3znyeckoil (opme IpencTaBICHUS

TEXHOJIOTHYECKOI0 IIpoLecca.

5. OrmpeneneHne ONTHUMAaJIbHBIX MapaMETPOB HACTPOMKH peryisTopa Mo BUAY NeperaTOuyHON
(GYHKIIMHM 3aMKHYTOTIO KOHTYpa 00bEKTa yIpaBiIeHUsI.

6. AHanuTHYECKUII METOJ OIpelesieHus MoKa3aTeiaeld KauecTBa MEepeXoJHOro MpOILECCOB MpHU
UCIONIb30BaHUU MeTOZ0B «OM» u «CO» 1715 pacueTa ONTUMaIbHBIX HACTPOEK PETYIISATOPOB.

How

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

OTBeTHI Ha TeCT IIpumep tecra
A- BTOpOI; 1. Kakoil nops ok annpoKCUMHUPYIOLIETO MOJMHOMA
HaunOosee npuemiemslil g y=f(x)
b — Tpernii;
YN
B- YerBepTsblii;
I'- Ilepssliz; .
. . \
7
X
A- TiepBbIif; 2. Kaxoii mopsiiok nepenaTouHoi QyHKIMH 00BeKTa
ynpaieHus HauOoJiee mpueMseM ISl O0beKTa:
W06=?




OTBETHI HA TECT

IIpumep tecra

b — Bropoii ;

B- tperni;
I'- YeTBepThiii;

J- Ilarsr;

ras

BO3/1yX

A- IIponiopumoHanbHbIN;

|
[IponopuronansHO-HHTErpa
JIbHBIN;

B- UHTerpanbublii;
I'- IIponopunoHanbHBIH €
IIPEJIBAPCHUEM;

[IponopuronansHO-HHTErpA
JIbHBIN C IIPEBAPEHUEM;

(oTBET OOOCHOBATE);

3. Ilepenarounas GyHKIHS 0OBbEKTA YIIPABICHUS UMEET BUI:

W Kpss 1 1
= * E3
(®)ny Top twp+1 Gp+1

Kakoii 3akoH ynpaBienust HauboJee 1enecoodopazHo

HCIIOJIB30BAaTh JIA YIIPABJICHUA TAKUM 00BEKTOM

A- uCmonb30BaTh APyrou
JATYHK;

b- ncrions3oBarte apyrou
VICITOJTHUTENIbHBIN MEXaHU3M;

B- BxitounTs HHEPLIMOHHOE
3BEHO Ha BBIX0J1€ KOHTPOJIS
TpeOyemMoro napamerpa;

I' — BkirounTh HHEPLIMOHHOE
3BEHO Ha BBEIXOJIE 3aJaTUNKa
peryIMpyeMoro napaMeTpa;

4. Kak n3MeHsTcs napameTpbl JUHAMHUUECKONH HACTPOMKU
PETyJIATOpa YMEHBIINB BEIUYUHY OTKJIOHEHUsT Ax
PETyJINPYEMOT0 TapaMeTpa OT 3a/laHus?

vy
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O6yqa101unec51 Ipru U3y4YCHUHU JUCHUIIIMHBI JOJUKHBI BBIIIOJIHUTH KOHTPOJILHBIC pa6OTBI,
COOTBCTCTBYIOIIHE 3TAallaM KYpCOBOI'O ITPOCKTA (I/IHJII/IBI/I,Z[yaJIBHO)

KonTpoJubHbie padoTsl

[Ipumepsb! KOHTPOIBHBIX pabOT (OTHOTO BapHAHTA):




1. Tlo skcnepuMeHTaNbHBIM JAHHBIM MOJYUYUTh YPABHEHHE CTATHUYECKON XapaKTEPUCTUKHU B
BHUIC JIMHUA perpeccun B KOoOpAHnHaTax <<ympasJdromnue
BO3JEHCTBHE-X>>-<<Perynupyemblii mapamerp - Y>>: ympasieane Yy = f(x) .
KoHKpeTHBII mpuMep pelieHus 3a1aHus MPUIoKUTh B padore [].

2. C wWCrmonap30BaHMEM YHCICHHOTO MeToja OJisiepa []| ompenenuTh TpPaeKTOPHUIO
PEryIrpyeMOro HHEPIIMOHHOTO 3BEHA C 3aIa3IbIBAHUEM BBIXOHOTO MapameTpa 00beKTa
YIPABJICHUS MPU CIY4ailHOM M3MEHEHUU YCJIOBHM, B COOTBETCTBUU C NPEICTABICHHON
CXEMOM:

2

X(T)

Y(T) 1 Z1(7) i | Z(®)
H N N\

To6p +1 ;P +1

WV Il

Tpaextopust X(T) 3amaercs MHAMBHIYaJbHO: CTaTHYecKas Xxaparkepucrtuka y = f(x)
[0 pe3ylbTaTaM BBIMOJIHEHHS] TEPBOM KOHTPOJBHOW; 3HAUEHUS U T, -33Jar0TCS
UHIUBUIYAIIBHO.

3. Tlo dwusnueckoMy TNpPENCTABICHUIO U ONHCAHUIO TEXHOJOTMYECKOTO arperata H
IIPOUCXOJSIIETO B HEM IEPEXOHOrO MPOLEcca COCTAaBUTh CTPYKTYPHYIO CXEMY KOHTypa
YIOPABICHUS TEXHOJOTMYECKUM IIPOLIECCOM, C KCIOJb30BAaHUEM IPABUIILHOCTH,
MPENOoI0KEHHOT0 3a pemeHus. [lpuBecTr (QyHKIHMOHAIBHOE OMHMCAHUE KaKIOTO
3JIEMEHTA CTPYKTYPHOU CXeMBbI B BUJIE (DOpPMaM30BaHHOTO TPEACTABICHHUS.
BrimonHenue 3amaHuii BceX KOHTPOJBHBIX PadOT €CTh YCIOBUE JIOMYCKa K 9K3aMEHY IO

H3y‘laeM0ﬁ JUCHHUITIINHE ((ABTOMaTI/ISaLII/If{ TCXHOJIOTHYCCKOI'O IpoueccoB u
IMPOU3BOJACTB» U YCJIIOBHS BBIIIOJIHCHHUA KYPCOBOT'O ITpoOLecca.

Memoouueckue pekomenoayuu no vloopy memovl Kypcoeo2o npoeKma u nopA0oK 3auiumeal.
[{enpro BBIOTHEHUSI KYPCOBOIO IMPOEKTA MO U3y4aeMOW JUCHHUILIIMHE SBIISETCA: MOJTyYEHUE

NPaKTUYECKOI'0 OMBITA ¥ MPUOOpeTeHNne HEOOXOMMOTO OMbITA 10 CO3AAHUIO
aBTOMAaTU3UPOBAHHBIX CUCTEM aBTOMATUYECKOTO YIPABIICHHUS TEXHOJIOTHYECKUMH IIPOLIECCAMMU C
WCITOJIb30BAHNEM COBPEMEHHBIX TEXHUYECKHUX CPEICTB KOHTPOJIS, YIIPaBICHUS U
MH(OPMaLIMOHHBIX KOMMYHHKAIUH.

BrimonHeHne MHIMBUYaIbHOTO 3a1aHUSI KYpPCOBOTO ITPOEKTA ABJIAETCS BAXKHOU
COCTaBJISIOLIEH B BBIpaOOTKE y 00y4aeMOro HaBbIKOB K CAMOCTOSITEIbHOM MPaKTUUYECKON 1
Hay4YHO-UCCIIeI0BATENbCKON paboTe. DTO BaXKHBII CTUMYII K paboTe ¢ yueOHOM 1 Hay4yHOU
JUTEPATypOll U CIIPaBOYHUKAMHU 10 KOHKPETHOM TeMaTHKeE, 3aKPETIJICHHUIO ITOTYYeHHbIX 3HaHUH, a
TaK)Ke MPUoOpeTeHne HEOOX0AUMOTr0 ONbITa 0()OPMIIEHHUS TEKCTOBOTO U rpapruecKoro Marepuiia
B COOTBETCTBHUH C MPUHATHIMU TPeOOBAHUSMU U CTAaHIApPTaMHU.

B nporecce BBINOIHEHNS KypCOBOT0O MPOEKTa OoJiee rITyOOKO U TIIATEIBHO U3Y4arOTCs
TEXHOJIOTHYECKHE PEKUMBI U TPOU3BOIUTCS JINTEPATYPHBIN 0030p MO UCIOJIb3YEMBIM CHCTEMaM
ABTOMATUYECKOT'O YIIPABJICHNS KOHKPETHBIM TEXHOJIOTHUECKUM IIPOLIECCOM.

B PE3YIBbTATC KPUTUYCCKOI'O aHaJin3a CYIICCTBYIOMICTO COCTOAHUA ITPEAJIAracTcAd Ooiee
COBPCMECHHOC TCXHUYCCKOC PCHICHUC U MATECMATHYCCKAad MOACIIb CUCTCMBI YITPABJICHH.

O6y‘laeMHﬁ 1o pe3yJjibTaTaM MaTCMaTUYICCKOTI0O MOACITIUPOBAHUA 000CHOBAaHHO CHUHTC3UPYCT
AITOPUTMHUYCCKOC U ITPOrpaMMHOC obOecrnieucHue yCOBGpIJ.ICHCTBOBElHHOfI MOACIIN.



HaBbIku 1 yMeHUs1, TOTyYEHHBIE B IPOLIECCE KYPCOBOTO IPOEKTUPOBAHMUS, HCTIOIb3YIOTCS
IPY TOJTOTOBKE OCHOBHOTO CO/IEPKAaHUS BBIITYCKHOM KBaTU(PUKAIIMOHHON paboTHI.

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

Paznen | o6vemom ot 15 10 20 cTpaHHIl COAECPKUT KPATKOE OMUCAHIE 0COOSHHOCTEH
TEXHOJIOTUYECKOTO MPOLIECCca U arperara, B KOTOPOM OCYILECTBIIsIETCS mporecc. B Hem
NPUBOJAATCS PE3yJIbTAaThl IUTEPATYPHOTO 0030pa U 1aeTcs o011as OleHKa COCTOSHUS IO
aBTOMaTHUYECKOMY ympasieHuto. I1o pesynpraram GopMHUPYIOTCS LETU U 3a]1a4d 10 YIyUIICHHIO
croco0a aBTOMAaTUYECKOTO YIPABJICHUS U3Y4aeMbIM ITPOIIECCOM.

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

OTO0T pasacii B IIOJTHOM o0beMe AOJDKCH BKIIIOYATh CIICAYIOIIHEC pa3aCiibl:

- OIMUCAaHUC (1)yHKIII/IOHaJII)HOI\/JI CXCMbI aBTOMATHYCCKOT'O KOHTPOJIA U YIIPABJIICHUA
TCXHOJIOTUYCCKUMHU ITapaMEeTpaMu aBTOMATU3UPYCMOI'O WJIM OIITUMHU3UPYEMOT'O IIPOLECCa,

- MaTEMaTUYECKYIO0 MOJIETb aBTOMAaTUYECKOTO YIPABIEHUS IPUOPUTETHHIM (TJIABHBIM)
napamMeTpoM Iporiecca ¢ 00s3aTeNbHBIM yKa3aHHe KPUTEPHS OLICHKH () (HEKTUBHOCTH
ABTOMATUYECKOTO YIIPaBIICHHS;

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

- pacyeT mepexoaHOTO MPoIiecca B MPeIaraéMoil YCOBEPIICHCTBOBAHHOM CHCTEME C
UCTIOJIb30BaHUEM Pa3padOTaHHOTO AJITOPUTMHYECKOTO M MPOTPAMMHOTO 00ECTICUCHUS;

- )KeJaTeJIbHO SYKOHOMHYECKOEe 00OCHOBAaHHE OKYITacMOCTH NpeCjraracMoro MEpOIpuATUA 1Mo
COBCPHICHCTBOBAHUIO ABTOMATU3WPOBAHHOI'O YIIPABJIICHUA TCXHOJIOTMYCCKHUM IIPOLECCCOM;

Penien3upoBaHHbBIN PYKOBOIUTENEM KYpPCOBOM MPOEKT MyOJIMYHO 3alluIaeTcs Ha Kadeape.
Jlyumue mpoeKThl MOTYT OBITh PEKOMEHIOBAHBI JIJIsl TOKJIa/1a Ha HAYYHOU KOH(PEPEHIINH U K
0Hy6J'[I/IKOBaHI/IIO B HAYYHBIX C60pHI/IKaX. Ycenemmas 3a1uTa KypCOBOT'O ITPOCKTA ABJIACTCA
JIonyckoM K caade sk3aMmena no ACY TIIull.

Ilpumepovt mem Kypcoevix npoexmog no oucyuniaune ACY TIull (npumenumenvno K
Memanayp2uiecKum npou3eoo0cmeam)

ArioMmepanioHHOE MPOU3BOICTBO
1. ABTomaTu3aius ¥ ONTUMH3AIMS YIPABICHUS IPOIECCOM U3METbUYCHUS MAaTEPHUAIOB Ha
YCTaHOBKAX C 3aMKHYTBIM IUKJIOM (IIIAPOBBIX U CTEP)KHEBBIX MEIHHHUIIAX ).
2. ABToMaTuzallisg ¥ ONTHMHU3ALUSA YIPABICHUS TPOIECCOM CIIEKaHHUS IIUXTHl Ha
KOHBEHWEPHBIX MAIIMHAX B YCIOBUSIX BHICOKOMPOU3BOIUTEIHHOTO MTPOU3BOICTBA.
3. ABToMaru3anus mporecca MPOU3BOJACTBA O(IIOCOBAHHBIX OKATHINICH MOBBIIIEHHOTO
KauecTBa B yciaoBUsAX oreuecTBeHHBIX ['OKoB.



Kokcoxumuueckoe IIPOU3BOACTBO

1. AromaTmzanmsi ¥ ONTUMHU3ANMS  YIOPaABICHUS TEXHOJOTUYECKHM  IPOIECCOM
o0orameHnss 1 KOMIIOHOBKH YTOJBHOW IMUXTHI C YYETOM CHEIH(PUYCCKUX YCIOBUN
(B3pBIBOOITACHOE TTPOU3BOJICTRO).

2. ABTOMaTu3alvs MPOU3BOJICTBA KOKCA B KOKCOBBIX IeUYaxX, 00bEAMHEHHBIX B OaTapew.

3. ABTOMaTru3aius W ONTUMM3AIUS YIPaABICHUS IMPOIECCOM BBIICICHUS M3 KOKCOBOTO
ra3a MoJIE3HBIX YIIIEBOJOPOIHBIX COCTABISIONIUX BEICOKOMOJICKYIISIPHBIX COSMHEHUN

JlomeHHO€E MPOU3BOICTBO

1. ABromaTmzanmsi W ONTUMH3AIUSA YIPABJICHHS IIPOLIECCOM BBHIIUIABKM YyT'yHa B
JOMEHHBIX TI€4aX B YCIOBUSX JIBYXKOHEYHOW CHCTEMBI MOJAYHM IIUXThI (IKOHOMUS
KOKCa).

2. ABTOMAaTH3aIlMs M ONITUMU3AIINS YIIPABIICHUS MPOIIECCOM BBITUIABKH YYT'YHA B YCIOBHIX
OCCKOHEYHOM JIOTKOBOM CHCTEMBI 3arpy3KH (ITOBBIIICHHE MPOU3BOIUTEILHOCTH).

3. ABToMaTru3anus u ONTUMHM3ALIHS yIIPaBIICHHUS TEILIOBBIM PEXKUMOM
BO3/IyXOHAarpeBareseil JOMeHHbIX MeYeil.

CrasnerniaBuJIbHOE TPOU3BOICTBO

1. ABTomarm3aius Mmpolecca BBIILIABKH CTATH B KHCIOPOJHBIX KOHBEPTEPaX C BEPXHEH
IIPOJTYBKOH.

2. ABTOMAaTH3aIlUs MPOIIECCa BBHITUTABKU CTAIH B JIBYXBAHHBIX CTAJCTUIABHIBHBIX MEYax C
MPOJYBKOI BaHHBI KUCIOPOIOM.

3. ABTOMaru3zanMs W ONTUMU3ANMS YIPABJICHUS MPOIECCOM BBHIMUIABKU CTald B
AIEKTPOAYTOBBIX MeYaxX NEePEMEHHOT0 TOKA.

Bueneunasi 1oBoaka crayuu B arperarax ne4b-kosi (AKII) n ycranoBkax

HMUPKYJANHOHHOI0 BAKYYMUPOBaAHUSA.

1. ABrtomaTu3anMs U ONTHUMH3ALUA IpoLecca TOBOJAKHU CTAIM B arperarax KOBILI-TIEYb.
2. ABToMaTu3alys M ONTUMHU3ALUS YIPABICHUS IMPOLECCOM BaKyyMHpPOBAHMS CTalld B
YCTaHOBKAX UUPKYJISILIMOHHOTO BAKYyMHPOBAHMS.
ABTOMaTH3alus Npouecca HenpepbIBHOM pa3auBky ctaau Ha MHJI3 kpuBosmHeliHOTO U

paanajJdbHOro TUIIOB.

1. Asrtomaruszanus nporuecca paznuBku ctaiar Ha MHJI3 cns6oBbIX pa3MepoB B yCIOBHSIX
BBICOKOITPOU3BOIUTEIILHOTO IIPOU3BOCTBA.

2. ABromarm3anus mpoiecca pa3nuBku ctand Ha MHJI3 copTOBBIX pa3MepoB B YCIOBHSIX
BBICOKOITPOU3BOIUTEIILHOTO IIPOU3BOCTBA.

ABTOMATH3AIUA M ONITHMU3AIUA YIIPABJICHHUS MPOLECCOM HArpeBa MeTaJLIa nmepes
NMPOKAYKO U TePMHUYECKOii 00padoTKOM.

1. ABromaru3zanus ¥ ONTUMHU3ALMS YIPaBICHUS HarpeBOM MeTajula mepe] MpOKaTKou u
TEpMUYECKOil 00paboTKOM B Ileyax KaMEpHOTO TUIIA.

2. ABTOMaTH3aIys ¥ ONTHMHU3AIUS YIIPABJICHUSI HATPEBOM U B TIPOIIECCE TEPMOOOPaOOTKH
B Ileyax MPOXOJAHOTO TUIIA.

3. OnTummu3anus yrnpaBieHHs TEMIIEPaTYPHBIM PEKAMOM, TIPOIIECCOM CIKUTAHUS TOTUTHBA
¥ Ta30/IMHAMHYECKUM PEKUMOM HarpeBaHus neuei.



Ipunoowcenue 2

OueHovHbIe CPeACTBA JIJIsl MPOBeIeHUs MPOMEKYTOUYHOMH aTTeCTAMHU MO JUCIUIIJIMHE
«ABTOMATH3ALMS TEXHOJOTMYECKHUX NMPOLECCOB U MPOU3BOACTB

a) HﬂaHpreMbIe pe3yJbTaThbl Oﬁy‘-lel-[l/lﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)KyTO'lHOﬁ aTTreCranum:

CrpyKTypHBIi
3JIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs

KOMIICTCHII N

O1eHOYHBIE cpeacrBa

I1K-3: CnocoOeH npuHUMaTh y4acThe B IpoeKTUpoBaHUH OTAesbHbIX yacTeil ACYTII B COOTBETCTBUM C TEXHUUECKUM 33/IaHUEM C YUETOM CYILIECTBYIOLINX

Y BEIOPAHHBIX ONTHMAaJIbHBIX TEXHHUYECKUX PEIICHHH, COO0ast TpeOoBaHMs K (PyHKIIMOHATY CUCTEMBI U IPOBOAUTH 0OOCHOBAHHE POCKTHBIX PEIICHHH, a

TaK)Ke pa3padaThiBaTh TEXHUUYECKYIO TOKYMEHTAIIMIO /ISl OTJEJIbHBIX Pa3eioB MPOEKTa Ha pa3IMUHbIX cTaauax npoektupoBanus ACY TII

I1K-3.1 PemaeT npodeccronanbHble 3a71a4u 110
NPOEKTHUPOBAHUIO OTJENIBHBIX YacTel
ACYTII Ha pa3nnyHbIX CTagusAX MPOEKTa

Hepeueub meopemu4eCKux 60npocoe K zauemy

1.

wn

10.

11.

OcHoBnble 3anaun U neau ucnoaszoBanuss ACY TII u ACVYII B npoMbIIeHHOM
IIPOU3BOJICTBE?

[TpuHIMn neicTBUS APOOMIIBHBIX YCTPONUCTB BAJIKOBOTO U IIEKOBOT'O THITOB?

Yem oTninyaeTcs OTKPHITHIA HUKI APOOJIEHHS OT 3aMKHYTOr0?

ABTOMAaTHYECKOE YMpaBI€HUE JAPOOWIBHBIM YCTPOICTBOM, paboTamomuM B
OTKPBITOM IUKJIE.

Oco0eHHOCTH aBTOMATHU3aLUHU U ONITUMU3ALIMHN YIIPABJICHUS MPOLIECCOM JIPOOICHHUS
B 3aMKHYTOM ITUKJIE?

CrpyKTypa KOHTypa JO3UpPOBaHUS MaTEpUAIOB.

Tunsl 103aTOPOB CHIMYYUX IMIUXTOBBIX MaTEPUAJIOB

BubpanuonHslil muTatenb: TpUHIMI paboThl, JOCTOMHCTBA U HEJOCTATKH C TOYKH
3peHus] aBTOMAaTUYECKOTO YIPaBIEHUSI.

Bubpanuonnsle u TapenbyaTble MHTAaTEId B CXEMax aBTOMATHYECKOTO
JIO3UPOBAHUS: JOCTOMHCTBA U HEJOCTATKHU.

CrpyKTypHasi cxeMa KOHTYPOB YIPaBJIE€HUS LIEHTPAJUIM3UPOBAHHBIM YIIPaBICHUEM
JI03UPOBAHUSI MHOIOKOMIIOHEHTHOW IIMXTBHI;

Cucrema KOHTpOJNS YpPOBHS MaTepHajoB B pabOYMX U PACXOAHBIX OyHKepax
JMICKPETHOT'O ¥ HENPEPBIBHOTO AECHCTBUS;




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

12.
13.
14.

15.

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

25.
26.

27.

28.
29.

30.

31.

32.

[TpuHIMN neiicTBUS KOHTYpa YIpaBI€HUs YBIa)KHEHUEM arjlOMalllHBI.
KonnykToMeTpruiecknii METOI U3MEPEHUS BIAKHOCTH MaTepHAIIOB
Paanon3oTonHblii MeTO N3MEPEHUs BIAXXHOCTH HIMXTHI (HEHPOHHBIN Biiaromep):
NPUHIAI JEHCTBUS pabOTHI M YCIIOBHSI TPUMEHEHHS,

CriocoObl U3MepeHHsl ra30MPOHUIIAEMOCTH arjOMEepallMOHHON HMIMXTHI M CHITyYHX
MaTepHaJoB;

Kontyp ympasieHust TeMuepaTypHbIM PEKUMOM 3aChIIIaHHOTO TOPHA;

CriocoObI aBTOMAaTHYECKOTO YIIPABICHHUS CKOPOCTHIO arjIOMEPallMOHHON MaIlIUHBI,
Crioco6 aBTOMaTHYECKOro yIpaBJIeHUs IPOLIECCOM OKOMKOBBIBAHUS OKATBILIEH;
Uewm oTnuyaeTcsi KAMEHHBINA yTOJIb OT KOKca?

Kak oOecnieunBaeTcss HEOOXOAUMBIN TEMITEPATYPHBIN PEXXUM IPU KOKCOBAaHUM?
[Touemy pazMep Kamepbl KOKCOBaHHS ¢ KOKCOBOM CTOPOHBI OaTapeu Oosbie?
3ayeM HY>KHO yIpaBJIEHUE NTPOLIECCOM OXJIAXKAt0IIel Ba3bl IPU TYIIEHUHU KOKca?
B ueM 0COOEHHOCTH TEXHOJIOTUYECKOTO MPOIIECCa BHIIIABKY YyryHa?
Criermuduueckue ycuoBUS aBTOMATH3aIlMM TPOIECCa BBIIUIABKH YyryHa B
JIOMEHHBIX neyax?

Oco0eHHOCTH aBTOMAaTHYECKOT0 YIIpaBJIeHUs JaBJICHHs B IOMEHHOMU TeUH;

B uyeM 0COOGEHHOCTH aBTOMATMYECKOI'O YIPABICHHUS TEMIIEPaTypol TOpsSUYEro
yThsi?

B yeM 0COOEHHOCTh aBTOMAaTHYECKOTO YMPABJICHHUS BIAKHOCTh TOPSYETO 1yThs B
JIOMEHHOU neun?

[Touemy U30BITOK IPUPOIHOTO ra3za B TOpsSYEM AYThe HexenaTeaeH?

Kakwne ucronp3yroTcest CHCTeMBI 3arpy3KH IIUXTHI B IOMEHHYO TI€UYb 0T TaBJIEHUEM
6onee 3 armocdep?

Cucrema ympaBieHHs MOJayeil MaTepualioB B JOMEHHYIO Ieyb ( JOCTaBKa Ha
KOJIOIIHUK TI€YH)

KoHTpons M aBTOMarMdeckoe YIpaBlIE€HUs Ta30JUHAMUYECKMM PEXHUMOM
JIOMEHHOH 1euH ( pa3psHKeHHOTO MOTOKA 10 CEYECHUIO);

KOHTpOJIb M aBTOMaTHUECKOE YIIPAaBJIEHUE TEIUIOBBIM PEXKMMOM JOMEHHOM Ieuy;




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

46.

47.
48.

KouTposb 1 aBroMaTuyeckoe ynpaBiieHUEe TOMEHHON Me4H (CXOA0M IIMXThI)
MeToapl KOHTPOJIA TEKYIIEro TEMIIEPAaTypPHOTO COCTOSIHUSI JOMEHHOTO MPOIIECCa;
Meroabl KOHTpOJs pactipeneneHust teMmepatypsl, coaepxkanua CO u CO, mno
CEUYCHHUIO ITUXTHI?

TemnooTBOAHAasT CHOCOOHOCTH JOMEHHOTO Tra3a U €ro HCIOJb30BaHHE B
IIPOU3BOJICTBE?

YeM 0OBsICHSIETCS BBICOKAsl MPOU3BOAUTEIBHOCTH KOHBEPTEPHOTO MPOU3BOICTBA
cranu?

TexHonornueckue OCOOEHHOCTH aBTOMATHU3AllMM KOHBEPTEPHOI'O MPOM3BOACTBA
cranu?

OCHOBHBIE ~ CBOWCTBa  JETEPMUHUPOBAHHBIX  MAaTEMAaTHYECKUX  MoOjeen
TEXHOJIOTHYECKOI0 Ipolecca.

OTauuuTeNnbHbBIE  CBOMCTBA  3CIEPEMEHTAJIbHO-CTATUCTUYECKUX  MOJENen
ABTOMATHUYECKOTO YIPABJICHUS TEXHOJIOTUYECKUMHU MPOIECCaAMHU.

OCHOBHBIE TIOJIOKEHUSI ASMIUPUUYECKUX MOJENIE aBTOMAaTUUYECKOTO YIpaBIEHUS
TEXHOJIOTMYECKUMU MPOLIECCAMH MPOMBIIIIIEHHOTO TPOU3BOACTBA?
MareMaTtiyeckue MOJEIM aBTOMATHYECKOTO YIPABJICHHUS IMPOU3BOJCTBOM:
OCHOBHBI€ NMPUHIUIBI UCKYCCTBEHHBIX HEMPOHHBIX CETEH.

MareMaTryeckre MOJIeJT aBTOMAaTU3UPOBAHHOTO YIIPABIECHUS TEXHOJIOTHIECKUMU
MpOLIECCAMH, OCHOBaHHBIE HA MPUHIIMIAX HEYETKOM JJOTUKH U HEYETKUX MHOMXKECTB.
JlnHaMuueckre MOJENH aBTOMATU3WPOBAHHOTO YIPABJICHHUS TEXHOJIOTHYECKUMHU
MPOLIECCAMH MPOMBIILIEHHOT'O TPOU3BOJICTBA;

Cuctema KOHTPOJS CKOPOCTH BBITOpaHHUS yIjiepoja B MpoIlecca KOHBEPTEPHOU
MJIaBKU?

CucTtema aBTOMaTHYECKOTO YIIPABJICHUS MTOJIOKEHUEM TTPOTYBKOU (GypMBI TIO X0y
KOHBEPTEPHOM IIABKHU.

[TpeumyiecTBO U HEJOCTATKU 2X-TIO3UIIMOHHOTO CITOcO0a yIpaBJICHHS?
TexHuueckoe oOecriedeHrne 2X-TMO3UIMOHHOTO YIPABICHUS TEXHOJIOTUYECKIM
MIPOLIECCOM.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

49.

50.
51.

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

Yro Takoe ynpaBi€HHE C IIOJIHBIM M HENOJHBIM IPUTOKOM PEKOMEHJALUU IO
IIPUMEHEHUI0?

OnTumManbHas 0cOOEHHOCTh pean3aluy 3X-MOU3UOHHOIO YIPaBiIeHUsA?

[Touemy pexomeHayeTcss 0OpU 3X-MO3ULUOHHOM YIPAaBICHUU HCIIOJIb30BAThH
MMITYJIbCHBIA pexuM?

Uro o3HauaeT mMOHATHE «KOA((UIUEHT Iepeaadn peryasTopay?

Yro o3nauaet nousatue «Bpems uzonpomar?

UYro Takoe «Bpemst npeaBapeHus» B mapaMeTpax HACTPOUKH perynsropa?

Yro Takoe «Bpems npenBapeHus» B MapaMeTpax HACTPOUKH perynaropa?

Yem otnnyaercsa npuHuun padotsl CAY u COP?

CyTp MeTOA TOUCKA IKCTPEMYMa I10 3aIIOMUHAHUIO MaKCUMyMa?

HeoOxonumoe u gocratouHoe yciaosue 3 dexTuBHoro npumeHenust COP?
HenocraTky TUIIOBBIX METO/IOB IIOUCKA SKCTPEMYMA IO 3alIOMHUHAI0 MaKCUMyMa.
[Tpunuun padotsl CAY Ha OCHOBE UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

[TpuHIMI QYHKIIMOHUPOBAHUS KOHTYPOB Ha OCHOBE IIPUHIIUIIOB HEYETKOW JIOTUKU
Y HEYETKUX MHOKECTB.

Hepeueub meopemu4eCKux 60npocoé K IK3ameny

1.

2.

CrpykTypHast cxemMa KOHTypa ONTHMHU3UPOBAHHOIO YIIPABJIEHUS W3MEIbYEHHUEM,
o0ecrneunBaroIas MaKCUMaJIbHO BO3MOXHYIO TPOU3BOIUTEIHHOCTh KOMILIEKCA.
CrpykTypHas cxema U MpUHLIUI paboThl CUCTEMa aBTOMAaTHYECKOM  OMTHUMHU3AINH
YIOpaBJI€HUS TEXHOJIOTMYECKHM arperaToM MeJKOTO HU3MeIb4eHUs (LIapoBOi
MEJIBHUIBI) 10 CKOPOCTHM  HM3MENBYEHHUs BO3BpaTa C LENIbI0  JOCTH)KEHUS
MaKCUMaJIbHON MPOU3BOIUTEIBHOCTH.

Cucrema  aBTOMAaTMYECKOTO  YNpPaBICHHUS  MPOLECCOM COCTaBJICHUS
MHOT'OKOMIIOHEHTHOW HIMXTHI B YCIOBUSAX LHEHTPAIU30BAHHOTO YIIPABIICHHUS.
OOmast pyHKIMOHAIBHAST CXeMa aBTOMAaTH3UPOBAHHOTO YIIPABICHUS MPOIECCOM
arJioMeparum.

Crioco0bI M3MepeHus BIaKHOCTH HMIMXTOBBIX MaTepUANIOB U CTPYKTYpHasl cxema
YIpaBJIEHUs] BJIAXHOCTH C I€Jbl0 OOECIEeYeHUs MAaKCUMaJIbHO BO3MOXHOMN




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

10.

11.

12.

13.

14.

15.

16.

17.

IIPOU3BOIUTEIIBHOCTH aBTOMAaTH3aL1H.

MeTto1bl U3MEpEeHMsI TEKYILEH AKTUBHOW JJIMHHBI arJIONEHTHI U CTPYKTYPHAsl CXeMa
ONTHMH3ALMH YIIPABJICHUS CKOPOCTBIO C LIEJIBIO MOJACPKAHNUS AKTUBHOW JJIMHHBI
Ha (UKCUPOBAHHOM JJIMHE MALLIUHBI.

TexHonornueckas cxeMa aBTOMaTU4ECKOrO yIPaBIEHUS NIPOLIECCOB IPOU3BOICTBA
0(pITIFOCOBAHHBIX METAITM3UPOBAHHBIX OKATHIMIEH.

OcobeHHOCTH aBTOMATH3UPOBAHHOIO YIPABJICHUS IpolLeccaMd O0OrameHHs
yriaed U cOCTaBICHUSI MHOTOKOMIIOHEHTHBIX KOHIIEHTPATOB YIOJIbHOM IIMXTHI JUIs
KOKCOBaHUH.

OyHKIMOHAIbHAS CXeMa KOHTPOJIS U YIPaBJICHUSI TEXHOJOTUYECKUM MPOLIECCOM
IIPOU3BOJICTB KOKCA B KOKCOBBIX I€4ax, 00pa3yromux OaTapeilHble KOHCTPYKLIUH.
ABTOMaTH3aIUs U ONTUMHU3ALMS YIPABICHUS MPOLIECCOM H3BJIEUEHUS IIEHHBIX
BBICOKOMOJIEKYIISIPHBIX MPOJYKTOB M3 KOKCOBOTO ra3a (Mpolecc MakCUMajIbHOIO
W3BJICUYCHUs OCH3071a)

@OyHKIMOHAIbHASI CUCTEMA KOHTPOJIS U YIIPABJIEHUS ITPOLIECCOM BBIIJIABKH YyT'yHa
B JIOMEHHOMH 1e4H

OcobenHoct pabOTBl CHUCTEM aBTOMAaTHMUYECKOIO YIIPaBJICHUS TeMIIEpaTypoi
TOPEJIOTO AYThsl, BIAXXHOCTBIO TOPENIOr0 AYThs U 1aBIEHUEM FOPSYETO TYThsI.
Cucrema  aBTOMAaTM3WPOBAaHHOTO YIPABJICHUS MIUXTHOOJAYEH M 3arpy3Kou
LIMXTOBBIX MaTEpUAJIOB B JOMEHHYIO I1E€Ub.

Cucrema aBTOMAaTHU3MPOBAHHOIO YIIPABICHHS TEIMJIOBBIM DPEKUMOM JIOMEHHOU
MEYH.

Cucrema aBTOMaTHU3UPOBAHHOTO YNPABJICHUS Ta30JJUHAMHUYECKUM PEKUMOM MU
pacnpeesIeHneM Ta30BOro NOTOKA MO 1IaXTe MEYH.

Cucrema aBTOMAaTU3UPOBAHHOTO YIIPABJICHUS XOAOM JIOMEHHOM M€Y WU
PaBHOMEPHOCTBIO CX0/1a IIMXTHI

Cucrema aBTOMATHU3UPOBAHHOTO HKCTPEMAIILHOTO ONITUMHU3HPYIOILErO
yIpaBIEHUs NoJavyell MPUPOAHOIO ra3a B ropsiuee IyThe JOMEHHOM IeUn C 1ENIbI0
o0ecreyeHnss MUHMMH3ALNU pacxo/ia KOKca.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Cucrema aBTOMaTU3UPOBAHHOTO YKCPEMAJIBHO-ONTUMU3UPOBAHHOTO YIPAaBJICHHUS
IoAa4ey MPUPOAHOTO Ia3a B ropsiuee NyThe € LEJIbI0 JOCTHKECHHUSI MAaKCUMAJIbHOU
IIPOU3BOIUTEIBHOCTH IOMEHHOH TIEUH.

@yHKIMOHAIbHAS CXEMa aBTOMAaTUYECKOIO KOHTPOJISI M YIPABICHUS TEIUIOBBIM
PEKMMOM BO3yXOHArpeBaresaci JOMEHHOH TIEUN.

Cucrema u  MareMaThyeckas MOJENIb  ONpEAETeHUsT U YIpaBJICHUs
IIPOJOJDKUTEIBHOCTHIO NIEPHOJA HArpeBa C LEJIbI0 aKKyMYJIALIMM MAaKCHUMaJIbHOTO
KOJIMYECTBA TEIUIOBOM SHEPTUH B TEKYIIUHA MOMEHT.
@OYHKIMOHAIBHO-CTPYKTYpPHAs CX€Ma yIPaBIEHUS MIPOLIECCOM BBIIUIABKU CTAJIA B
2X-BaHHBIX M€Yax C MPOJYBKOW BaHHBI KHCIOPOJOM U MoJadeil MpUpOJHOIo rasa.
TexHOI0rnYecKre OCHOBBI aBTOMaTU3UPOBAHHOIO YIIPABJICHUSA TEXHOJIOIMYECKUM
IIPOLIECCOM BBIIUIABKH CTAJIU B CTAJEIJIABUJIBHBIX arperatax ¢ IpoayBKOM MeTaia
KHCJIOPOJIOM.

@yHKIMOHAIbHAS CXE€Ma aBTOMAaTHYECKOTO KOHTPOJIS M YIPaBICHUS IPOLECCOM
BBIIIJIABKY CTAJIA B KUCJIIOPOJIHBIX KOHBEPTOPAX C BEPXHEU ITPOTYBKOM.

CucrteMbl aBTOMaTHYECKOTO YIPABJICHUS IOJIOKEHUEM IMPOAYBOUYHOU (QypMbl U
CKOPOCTBIO BBITOpPaHUs yriaepoJa o X0Ay IPOTyBKH.

Cucrema aBTOMaTH4E€CKOTO0 KOHTPOJS M YNPABIEHHUS ra300TBOJOM IUIABHJIBHBIX
ra3oB C LEJIbI0 CHIDKEHHUS AJIEKTPUYECKOM MOIIIHOCTH MOTPEOICHHO MPHU 3TOM.
Cucrema aBTOMaTHYECKOIO HENPEPHIBHOTO KOHTPOJS TEMIEPATypbl METaia U
COJIEp’KaHUE YIIepoAa B METAUIE M HCHOJb30BAHUE OJTUX IApaMeTPOB I
IIPOTHO3UPOBAHUS OKUCIIEHUS IIPOLIECCa IPOAYBKU KUCIOPOIOM.
OyHKIMOHAIbHAS CX€Ma aBTOMAaTHYECKOrO0 KOHTPOJIA M yIpaBieHHs paboToi
MHUKCEPHOT'O OTAEJICHNS CTAJICIIIIaBUIILHOTO IIPOU3BOCTBA.

@yHKIMOHAIbHAS CXE€Ma aBTOMAaTHYECKOTO KOHTPOJISI U YIPABIEHUS IPOLECCOM
BBIIIJIABKY CTAJIA B IyTOBBIX CTAJICIJIABUIIBHBIX IT€Yax

Cucrema aBTOMaTHYECKON ONTHMM3ALUH YIIPABICHUE SJHEPIETUYECKUM PEKUMOM
JJIEKTPOAYTOBOM IUIABKM C LEJIBI0 JOCTHKEHHUS MAKCHUMAaJIbHO BO3MOXKHOU
IIPOU3BOIUTENBHOCTH IIEYH.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

OyHKIHMOHAIbHAS CXeMa KOHTPOJII M aBTOMAaTHUYECKOIO YIPABIICHHUS MPOIECCO
JOBOJIKU cTayiu B arperare neub-kosi (AKII).
Cucrema aBTOMaTHYECKOU ONTUMHU3AIIH yIpaBIeHUS MIPOLIECCOM
AJIEKTPONOTPEOICHUSI C ENbI0 JAOCTIKEHHSI MAaKCHMAJIbHOTO BPEMEHHU pabOTHI
AKII mox TokoM ( MUHUMAIBHOE BpeMsI OTPaOOTKH ).
OyHKIIMOHANIBHAS CXeMa aBTOMAaTHYEeCKOTO KOHTPOJIS M YIPABICHUS MPOIECCOM
BaKyyMHPOBAHUS CTallM HA YCTAHOBKE LHUPKYJISIPHOTO THIIA.
Cucrema aBTOMAaTHYECKOTO AKCTPEMAIbHO-ONTUMHU3UPOBAHHOTO  YIIPABJICHUS
MPOLIECCOM  IUPKYISPHOTO  BAaKyyMHUPOBAHHS €  I€NbI0O  JOCTHIKCHHS
MaKCHUMAaJIbHO-BO3MOXXHOH MPOU3BOAUTEIHHOCTH TPOIIECcca.
OyHKIMOHANbHAsA CXeMa aBTOMAaTHYECKOTO KOHTPOJIS U YIpaBJIEHUS MPOLECCOM
HenpepbIBHON pa3nuBku ctanu Ha MHII3.
Cuctema  aBTOMAaTU3MPOBAHHOTO  YNpPAaBIEHHMS  NPOLIECCOM  Pa3JIMBKH,
o0ecrieunBarOImas MAHUMHU3AIUIO TEPMHUUYECKHX HAINPSDKEHUH B 3arOTOBKE JUIS
MTOBBIIICHUS KQUECTBA 33 CYET CHIKEHHS CIUIOITHOCTH CTPYKTYPHI CIIUTKA.
@DyHKIMOHAIBHBIE CXEMbl aBTOMAaTUYECKOTO KOHTPOJIS M YIPABJIECHUS HAarPEBOM
MeTaJula B Tledyax KaMepHOTO TUTIA.
OcobeHHOCTH  BHEprocOeperarnero  KCHEePUMEHTATIbLHO-ONTUMHU3HPYIOLIETO
YIIpaBJICHUS TETIOBBIM PEKMMOM HarpeBa B Iiedyax KaMEpPHOTO THTIA.
@DyHKIIMOHANbHAs CXeMa aBTOMATUYECKOrO KOHTPOJS M YIPaBJIEHUS TEIJIOBBIM
PEKUMOM B TIedaxX MPOXOIHOTO TUIIA TP HArPEeBE HEMPEPHIBHOIUTHIX 3aTOTOBOK.
CucteMbl 3KCTpEeMaIbHO- ONTUMHU3UPYIOIIETO YIPaBIECHUS TEIJIOBBIM PEXHMOM,
MPOIIECCOM C)KUTAHMS TOIUIMBA M Ta30JMHAMHYECKUMH PEKUMAMH TIPU HarpeBe
HENPEPbIBHOIUTHIX 3aTOTOBOK.

CucTeMbl IPOrHO3UPOBAHUS MTapaMETPOB Mpoliecca HarpeBa MpH peaanu3aliu

ONTUMHU3UPOBAHHOTO SHEPTOCOEPETAIONIETO aBTOMATH3UPOBAHHOT O
yIIpaBJICHUS] B HECTAIIMOHAPHBIX YCIOBUSAX PaOOTHI

Ilpumepovl npakmuueckux 3a0anuil




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

1. Ilo »sKcrnepUMEHTaNbHBIM J@HHBIM, MPEICTABICHHBIM II0OCIE KOPPEKIHH,
IIOJIyYUTh YPAaBHEHHE CTATHUYECKOW XapaKTEPUCTUKUA aBTOMAaTHU3MPOBAHHOIO

nporecca B KOOpAMHATAX «yIpaBIISIOIIEEe BO3JICHCTBUEH-
«aBTOMATU3UPOBaHHBIN napamerp» Y=Ff(X);
Y (1)

X(7)

2. Hcnonp3ys merop Diiepa, paccuyuTaTh TPACKTOPUIO M3MEHEHUS BBIXOIHOTO
MapaMeTpa MHEPLHOHHOrO Mpolecca KakK PEakUi0 Ha CIy4YaillHbI BXOJHOH
yIpaBIsIoONIUi 3agaromuii curaai X(t).

X(D)“P¥(E)

Y(T)
Yu ()

7
Xu T

3. PaccumraTh TpaeKTOPHIO MOWCKOBOTO IPOIECCA B CHCTEME SKCTPEMabHOM
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ONTHMM3ALMK YIOPABICHUS [0 METOAY 3allOMHHAHUS JKCTpemMyma s
MHEPLMOHHOTO TMpoLecca C IMOCTOSHHOW BpeMEHHM T,=5C Hpu H3BECTHOMU
crarnyeckoil xapakrepuctuke Y=f(X)

Y(ON Z(7)

Y max

X(T)

4. CocraBUTh MAaTEMaTHYECKYIO MOJICIIb 110 33JIaHHOM CTpYKTYypHOi cxeme CAY
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X(1) Y 1 Z 1 Z(1)
» Kf'l’(x) » >
< Tosp +1 ;p+1
9C1 . Z3(7)
PO

P [TH-perynsrop
3CH AZ=Z3(1)-f(1)

G(1) 'llW AU N Ul(t) Kp(Tu3p+1) 3
Tipt+1

41 |_]‘_\G

UM Up(T)

AZ=E&(T)

CocTaBUTh CTPYKTYPHYIO CXEMYy KOHTypa OKCTPEMAJIbHOIO YIIpaBJICHUS
MHEPLUUOHHBIM IIPOLIECCOM, CTAaTHYECKass XapaKTepUCTUKa KOTOpPOro u
MOCTOSIHHAS! BPEMEHHU U3BECTHBI. BhIOpaTh METOI MOKCKa SKCTpeMyMa.

CocTaBuTh MaTeMaTHYECKYIO MOJIETh KOHTYpa
AKCTPEMATbHO-ONTUMH3UPYIOMIETO  HHEProoOeCleynBaIONIero  yIpaBICHHS
MIPOIIECCOM CIKHTAHUS TOTUIMBA B pab0YeM ITPOCTPAHCTBE HArPeBaTESIILHOM MM
MIPH UCTIOJIb30BAHUU METO/Ia TIOMCKA O 3aTIOMUHAHUIO AKCTPEMyMa.
CocTaBUTh  MaTEMaTHYECKYI0  MOJETh  KOHTYpa, CTa0MIM3UPYIOUIETO
TEMIEPATYpHBI MapaMeTp O0O0bEeKTa: TeMmIepaTypbl CTEHBI Ipoliecca
KPUCTAJUTU3AI[IOHHOTO OTXKUTa aBTOMOOMIIBHOTO JIUCTA B KOJIIMAKOBBIX TeYax ¢
BOJIOPOJTHOM 3aIIUTON aTMOC(HEpHI.
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8.

10.

ras

BO3/yX

.tCT db

CocTtaBuTh MaTeMaTUYECKYIO MOJIETb KOHTYypa
AKCTPEMAIBHO-ONTUMHU3UPYIOLIETO YIIPABICHUS IIPOLIECCOM CKUTaHUS TOIIIMBA
B paboueM MpOCTPAHCTBE MPOMBIIIIICHHOW MEYH B COOTBETCTBUU C OOBEKTOM
yIOpaBlIeHUsT Tpollecca CHKUTaHus TOIUIMBAa 10 TeMIeparype padodero
MPOCTPAHCTBA MCIOJB3YS METOJ 3allOMHMHAHUIO CKOPOCTH H3MEHEHUS
ONTUMU3UPYEMOTO ITapamMeTpa.

ras

BO3/IyX

CuHTe3WpoBaTh MAaTEMaTHYECKYI0 MOJIeNbh CTAOMIM3UPYIOMIET0 KOHTYpa
YIPaBJICHUSI TEMIEPATypPOM TOpSYEro NyThsl JOMEHHOW IMEYM MPHU YCIOBHUSX
ucnosip3oBanus tunosoro U /I-perynsaropa.

CocTraBUTh MaTE€MaTUYECKYH) MOJEIb 3KCTPEMAIbHO-ONTUMHU3UPYIOIIETO
yIpaBIeHUS] YBIAKHEHUEM arlioMEpallMOHHON MIUXTHI C IeNbI0 00ecrieueHus
MAaKCUMaJIbHOM NPOU3BOJMUTEIBHOCTH arJIONpolecca C HMCHOJIb30BAHUEM
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JUCKPETHOTO THIIA CUCTEM.

11. CocTaBUTh CTPYKTYpHYIO CXEMY JIBYXKOHTYPHOH CHCTEMbI aBTOMAaTHECKOTO
yIpaBIeHUS u IKCTPEMANIbHO-ONTUMHU3UPYIOLIETO yIpaBIeHUS
TEXHOJIOTUIECKUM TPOIIECCOM MPOMBIIIJICHHOTO ITPOU3BOICTBA.

12. Onpenenuts Hanbomnee 3¢HEeKTHUBHBINA CIOCOO aBTOMATUYECKOTO YIPABICHUS
TEXHOJIOTUIECKUM IPOLIECCOM IT0 U3BECTHOM CTATHYECKON XapaKTEPUCTUKE IS
pa3HBIX CIIy4aeB:

a) 0) B)

%

y = 1(x)

13. BoiOpate 00OCHOBaHHO HamOoJee MPUTOAHYI0 MATEMATHUSCKYI0 MOJIENb
aBTOMAaTHUYECKOTO MPoIiecca U3 HUKE NPEII0KEHHbIX:
a. JlerepMHHMpPOBAaHHAS MOJIETh

b. DkcrnepuMeHTATLHO-CTATUCTHYCCKUH TUTT
C. Jlunamuueckas MOAEIb

Hpumepuble membsvl KypCcoevlx npoeKmaoe no meme «Aemomamumuml MEXHOo/102UYeCKUxX
npouyeccoeé u npou3600cme»

ArjyioMepanuOHHOE NPOU3BOACTBO

1. AmroMaru3zanms TEXHOJOTHYECKOTO MPOIECCa B MOATOTOBUTEILHOM OT/ICIICHHUN.
Cren. Yacts. OnrTuMm3anyisi ynpaBieHuUs! TPOIECCOM IPOOICHUS MAaTEPHAIIOB C
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OCJIBIO JOCTHXXCHHUA MaKCHUMAaJIbHO BO3MOXKHOM IMPOU3BOAUTCIIBHOCTHU.

2. ABroMaruzamus TEXHOJOTHYECKOTO IIpoIecca CIICKaHWs ariioMepara B
YCHOBUSIX OAO «MMK». Cnen. Yacts. ABTOMaruzanus Impolecca
PEryJIMpOBaHUsl CKOPOCTHU AIJIONEHTHI MO 3aKOHYEHHOCTH MPOIecca CIIeKaHusI.

3. ABromaruzaiusi TEXHOJIOTMYECKOTO Tpollecca CIEKaHWs —aromMepara B
yenoBusix antogadbpukun Nel OAO «MMKy». Croen. Yacts. OnTumwusamus
VIIPaBJICHUS TIPOIIECCOM YBIQKHEHUS INUXTBI C IEIbI0  00eCICUeHHUsI
MaKCHMaJIbHOH MPOU3BOIUTEIILHOCTH arlIOMAIINHBIL.

4. ABTOMaru3anMs TEXHOJIOTUYECKOTO M TEIMJIOBOTO PEXHMMa arliOMAIlUHBI JUIS
criekanusi muThl B ycinoBusx OAO «MMKy. Cnen. Yacts. Ontummzarus
mporecca J00aBKH KOKCHKA aryIoMIUXTy C ILENbI0 JTOCTHXKEHHS BO3MOXKHOM
MIPOU3BOIUTENLHOCTH aIJIOMAIIMHBI.

5. ABTOoMaru3amusi TEXHOJIOTMUYECKOTO M TEIUIOBOTO peXUMa arjioMallliHbl B
ycloBHSX amiomepanroHHoro npousBogactBa OAO «MMK»y». Cnen. Yacts
Ontummsanus mporecca M00aBKM TEXHOJIOTHYECKOTO TOIUIMBA (KOKCHKA) C
[EJTBI0 TOCTHUKEHHS TPOYHOCTH TOTOBOTO arjioMepara.

Koxkcoxumuueckoe IPOU3BOJACTBO

1. ABromaru3anus TEIMJIOBOTO M TEXHOJIOTHYECKOTO pekMMa KOKCOBOI Oarapeu B
ycnoBusix OAO «MMK». Cneu. Yacte. Pa3zpaboTtarh aBTOMaTH3MpOBaHHYIO
CUCTEMY KOHTPOJS M YIPABICHMS TEIUIOBBIM pEXKHMOM KaMmep KOKCOBOM
Oarapem.

2. ABroMaruzamus TEXHOJIOTHYECKOTO pPEeXHMa pabOThl OCH30JIBHOTO OTICICHUS
Kokcoxumuueckoro npousoacTBa OAO «MMKy. Cnen. Yacts. OnTumu3zanus
mporiecca BBIJICJNICHHS OCH30JIa C  IeNbI0  JOCTHIKCHHS MaKCHMAJIbHO
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3.

BO3MOYKHOTO BBIXOJa O€H30I1a.

ABTOMaTH3alsi ~ TEXHOJOTHYECKOTO  Mpolecca  YIIIENOArOTOBUTEIHHOTO
oTneneHuss Kokcoxumuueckoro mpousBoactBa OAO «MMKy». Cnern. Yacts.
OnTtumuszanus mpouecca IpoOJieHUsT KaMEHHOTO YIS C LIENbI0 00ecTedeHHs
MaKCUMAaJIbHO BO3MOXXHOW MPOU3BOAUTEIBHOCTH APOOUTIHLHON YCTAHOBKH.

JJoMeHHOE TPOU3BOICTBO

1.

ABTOMaTH3aIys TeIIOBOTO M TEXHOJIOTHYECKOTO pekrMa JoMeHHOo# neun Nel0
OAO «MMK». Cnen. Yactb. ABTOMaTMYeCKM KOHTPOJIb M YIpaBIECHUE
HIMXTOIOauel U 3arpy3KOil IIUXTHI C UCIIOIb30BAHUEM CUCTEMbI O€3KOHYCOBOM
3arpy3KH.

ABTOMaTH3a1Us TEMJIOBOTO M TEXHOJIOTHYECKOIO PEKMMa JTOMEHHOHM IEYH B
yenoBusix OAO «MMKy». Cpen. Yacte. OnTumuszaius mnpolecca MHOAa4YH
IPUPOIHOIO Ia3a ¢ 1eJbl0 YMEHBIICHHS PacXxoa KOKca.

ABTOMarTH3alysg TEXHOJOTUYECKOTO PEKMMa BBIIJIABKM YyT'yHa B JOMEHHOU
neun B ycinoBusax OAO «MMK»y. Cnen. Yacts. OnTumuzamnus COOTHOIICHUS
pacxofoB MPUPOTHOTO Tra3a U TEXHUYECKOTO KUCIOPOa C IENbI0 00eCTIeueHHs
MAaKCUMaJIbHO BO3MOKHOM MIPOU3BOAUTEIBHOCTH JIOMEHHOM TIEYH.

ABTOMaTH3alMsl TEIUIOBOIO pEXUMa BO3AyXOHArpeBaTels JAOMaHHOW Ieud B
ycnoBusix OAO «MMK». Cnen. Yacte. OnTumuzanus TEMJIOBOIO pPEXKUMA
BO3/lyXOHAarpepareiss C LeJdblo 00ecreueHus: MaKCHUMajJbHO BO3MOXKHOU
AKKyMYJISILIMM TEIJIa 3a IepUoJ] Harpesa.

ABTOMaTH3aIMs TEIJIOBOIO peXUMa BO3AyXOHArpeBaress TOMEHHOW Ie4YHd B
ycnoBusix OAO «MMK»y. Cren. Yacts. OnTuMu3aiust ynpaBieHHs IPOLIECCOM
C)KMTaHUsl TOIUIMBA B NEPUOJl HAarpeBa C IENIbI0 JOCTH)KEHUS MAaKCHMAaJbHO
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BO3MOYKHOI CKOPOCTH HarpeBa KyroJja 10 3aJJaHHOH TeMIIepaTyphl.

KI/ICJIOPOJIHO-KOHBepTepHOC IPpOUu3BOACTBO

1.

ABTOMAaTH3aIsl TEIUIOBOIO M TEXHOJIOIMYECKOTO PEKUMa BBIIJIABKU CTalIM B
yeanoBusix KKI[ OAO «MMKy». Cnen. Yacte. VYmpasieHue mpoleccom,
o0ecrieynBarolee MpeJOTBPALICHUE M HEAOMYyIIeHHEe BBIOPOCOB paciiiaBa U
1HIJIaKa U3 KOHBEpTepa.

ABTOMaTH3aIMs TEXHOJIOTUUECKOTO ITPOIIeCcCca BHITUIABKU CTAIM B KUCIIOPOIHOM
koHBeprope B ycioBusix OAO «MMKy». Cneu. Yacte. [IpornosupoBanue
TEKYILETO CO/AEpKaHMs yIliepoAa B Mpolecce KOHBEPTEPHOW IUIaBKU (110
aHaJU3Y OTXOSIINX KOHBEPTEPHBIX T'a30B).

ABTOMaTH3aIUsl TEXHOIOTUYECKOTO MPOIECCa BRIMIABKH CTaIH B KUCIOPOAHOM
koHBepTope B ycnoBusax OAO «MMK»y. Cnen. Yacte. Pazpaborars cucremy
HEMPEPBHIBHOTO PACUYETHOTO OMpPEIENICHUs TeMIepaTypbl CTald B Mpolecce
KOHBEPTEPHOI MIIaBKH.

HpOHE}BOI{CTBO CTaJI1 B 3JIEKTPOAYI'OBbIX IMeYax

1.

2.

ABTOMAaTH3alMs TEXHOJOTMYECKOro mpoiecca BbiiaBku cranmun B JCII
nepeMeHHOro Toka B ycinoBusx OAO «MMK»y». Cneu. Yacts. Paspaborars
CHUCTEMY HEMNPEPHIBHOTO PACYETHOTO OMpENeNIeHUs TeMIlepaTypbl CTajld B
Mpouecce KOHBEPTEPHO TIIIaBKHU.

ABTOMaru3alus  TEXHOJIIOTMYECKOrO  MpOIecca  BBIIIABKM  CTAld B
ANEKTPOAYrOBOM neun nepeMeHHoro toka B ycioBusax JCIIL OAO «MMKy.
Crneu. Yacts. OnTMH3aIMs SHEPTETUUECKOTO PEKUMA NIEKTPOTYTOBOH IJIaBKU
C UENbI0 JOCTHKEHUS MHUHHMAJIBHOTO YIEIbHOIO pacxofa 3JIEKTPHUECKOM
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SHEPrUH.

3. ABromaruzaius TEeXHOJIOTHYECKOro mporecca BoiiaBku cranu B JICII-180 B
yenoBusix ICIIL OAO «MMKy. Cnen. Yacts. OnTuMH3aus 3HEPreTu4eCcKOro
pexuma JICII-180 ¢ mempro JOCTHKCHHS MHHHUMAIBHOM CEOECTOMMOCTH
BBIIUIABIIIEMOM CTaIH.

4. ABromaruzauus TEIIoBoro u rexHojoruueckoro pexxuma J[CII-180 B ycnoBusix
OAO «MMK». Cneu. Yacte. ABTOMAaruyecKoe YIPABICHUE TEIIOBBIM
pexxumom JICIT-180 ¢ umcnonb3oBaHueM HMH(OPMAIMU O KOCBEHHOM METOJIE
pacdera TeKyIeH TeMIIeparypsl KUIKOW CTAIIN.

JloBOKA CTA/IM B YCTAHOBKAX BHENEYHOH 00padoTku

1. Apromaru3aiusi TEIIOBOTO M TEXHOJOTMUYECKOTO PEXHMMa B arperare JOBOAKHU
cramu (AJIC) B ycnoBusix KKI[ OAO «MMK». Cren. Yactb. ABromaruzanus
mpolecca JI03UPOBaHUS MOAAYM  IIJTAKOOOpa3ymoIIUX, JETUPYIOUINX H
PACKHUCIISIFOIIMX MaTepHaioB.

2. ABTOMaTH3amys TEXHOJIIOTHYECKOTO pPEXUMa JOBOJKH CTald B arperare
neub-koBII (AIIK) B ycmoBusax KKII OAO «MMKy. Cnen. Yacts.
OnTumu3anus YHEPreTUYeCcKoro peskuMa JTI0BOJKU CTAJIH € LENbI0 00ecTIedeH st
MaKCHUMaJIbHOU npon3BoauTenbHocTH ATIK.

3. ABTOMaTH3alUs TEXHOJOTHYECKOTO W TEIUIOBOTO PEKUMOB JOBOJIKH CTAU B
AIIK KKI[ OAO «MMK». Cneu. Yactb. ABTOMaTU3MPOBAHHOE YIPABIICHUE
TEIJIOBBIM ~ PEKHMMOM HAarpeBa MeTalyla C HCIHOJb30BAHHUEM CHCTEMBI
HENPEPBHIBHOTO TEKYIIET0 KOHTPOJI TEMIIEpaTypbl MeTalIa.

4. ABTOMaru3anus TEXHOJOTMYECKOIO PEKMMA Mpoliecca BaKyyMUPOBaHUS CTAIN
B YCTAHOBKax MOPIMOHHOTIO BakyymupoBaHusa. Cnen. Yactb. ABTomMarndeckoe




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

yIpaBJIeHHUs MPOLIECCOM BaKyyMHUPOBAHMSI C HCIOJNb30BaHHE MHPOpPMALMH O
TEKYILIeM COJIEp>KaHUU Ta30B B METaJLIE.

5. ABToMaruzaiys TEXHOJIOTHYECKOTO pexruMa MpoIecca BaKyyMpOBaHUsI CTaIH B
yctaHoBke wupkyimsgpHoro tuna OCIIL OAO «MMK». Choeu. Yacts.
Ontumuzanys yIpaBJICHHUs PacXxolOM TPaHCHOPTUPYIOIIEro rasa (aproHa) c
LEJIBI0 TOCTHUKEHUSI MAaKCUMAJIbHON TTPOU3BOIUTEIHLHON YCTAHOBKH.

6. ABTOMarM3anus TEXHOJIOIMYECKOI0 Ipoliecca BaKyMHUpPOBAaHUS CTajld B
ycraHoBKe HupkyaspHoro tuna B ycnoBusax KKI[ OAO «MMK». Creu. Yacrts.
Pa3zpaGoTarh aBTOMAaTM3MPOBAHHYIO CHCTEMY OINpENENEeHUs OKOHYaHMS
npolecca BaKyyMUpOBaHUS IpU JOCTHKEHUN 3aJaHHOTO COIEp KaHMsI yIiiepoaa
B MeTaJljIe (10 aHAJTU3y OTXOISIINX Ta30B).

PazauBka craau wa MHJI3

2. ABTOMaTM3anys TEXHOJIOTMYECKOro Ipoliecca Pa3IMBKU CTalM Ha CIs00BbIE
3arotoBku B ycnoBusix KKI[ OAO «MMK»y». Crnen. Yacts. ABTOMarnyeckoe
pEryaMpOBaHUE  YpPOBHEH  MeTajyla B INPOMEXYTOYHOM  KOBIIE U
KpHUCTAJJIN3aTOpE.

3. ABTOMaTH3alUs TEXHOJOTHYECKOTO IMpoIlecca pPas3lIMBKH CTAIM Ha COPTOBBIC
3arotoBku B ycnoBusix JCIIL OAO «MMK»y». Cneu. Yacts. ABromaruzanus
nporecca oxjaxaeHuss Meraia B 3BO ¢ menpro JOCTHXKEHHS] PaBHOMEPHOIO
OXJIQKJCHHS 3aTOTOBKH.

4. Apromaruzaius TEXHOJOTHYECKOTo Mpolecca pas3nuBku ctanu Ha MHJI3 B
yeanoBusix KKI[ OAO «MMK». Cren. Yacts. ABTOMaTu3upoBaHHas cUCTEMaA
yIpaBJIeHUS] CKOPOCTHIO PA3IMBKH B 3aBUCHMOCTH OT TEMIIEpaTypbl CTalu B
IIPOMEKYTOYHOM KOBIIE M MapKH pa3iuBaeMoOM CcTaJu  (Hampumep,
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TpaHchopMaTopHON).

IIpoxaTHoe MPOM3BOACTBO

1.

ABTOMaTH3aIUsl TEIUIOBOTO PEXUMa METOJUYECKUX Iedel B YCIOBHUSIX CTaHA
2500 OAO «MMKy. Crnen. Yacte. OnTumuzanusi yropablI€HUS TPOILIECCOM
C)KHTaHUs TOIUIMBA C LIEJbIO JOCTUKEHUS MaKCUMAallbHO BO3MOXKHOM CKOPOCTH
Harpesa Merasuia.

ABToMaTH3alus TEIJIOBOTO peKuMa IIpHU HarpeBe MeTauia B neyax crana 2000
OAO «MMK». Crent. Hacte. OnTMH3a1Us yIIPaBIEHUS NIPOLIECCOM CIKUTaHUS
TOIJIMBA B 30HAX Harpesa ¢ LeJIbl0 MUHUMHU3AllMK 3aTpar TOIUIMBA HAa HarpeB.

ABTOMaTH3aIusl TEIJIOBOIO PEKMMa METOIMYECKUX IeYel COpTOBOro CTaHa
OAO «MMK» (mo BbIOOpy). Crmen. Yactb. ABTOMaruyeckas cucTeMa
KOpPEKLIUU TEIUIOBOTO  peXKMMa TMeYd [P U3MEHEHUM  TeKylleil
MIPOU3BOAUTEIBLHOCTH CTaHa.

ABTOMaTH3a1Ms TEIUIOBOIO PEKMMa HarpeBarenpHbIX nedel crana 2500 OAO
«MMK». Crnen. Yacte.  ABTOMarndeckas CHCTEMA HPOTHO3UPOBAHUS U
KOPPEKIINH O0IIET0 HarpeBa KaXK0i MoaaBaeMOi 3arOTOBKH.

ABTOMarTH3aIys TEIJIOBOTO PEXMMa MPU HArpeBe MeTajla B METOIWYECKHX
meyax craHa 2000 OAO «MMK»y». Cren. Yacte. ABTOMaTHyecKass cucTeMa
MPOTHO3UPOBAHUSI M KOPPEKIMHM OOIIer0 BPEMEHW HarpeBa KaKHKOU
I10JTaBa€MOM 3arOTOBKH.

ABTOMaTI/ISaI_[I/HI TCIIJIOBOI'O pe)KI/IMa CBCTJIOT'O OTXXHUI'a MCTAJIJIa B IT4aX
KoJImakoBoro Tuna aucronpokarHoro nexa JII-5 OAO «MMK». Cren. YacTs.
ABTOMaTHYECKasi CUCTEMA PETYIHPOBAHMSI TEMIIEPATYPBI OTXKUTAEMOro METalIa
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C YYETOM JIMHAMUKH KOJIMTAKOBOW M CTEHAOBOM TEpMomap.

7. ABToMaruzaius TEIJIOBOTO peXHMMa B 30HaX HarpeBa OamreHHoi meun ATHIL
nexa nokpeitii OAO «MMK». Cnen. Yactb. ABTOMAaTH3UpPOBAHHAS CHCTEMA
BKJIFOYCHHSI TOPEJIOK C LIETIBIO MOJIyUYeHUs CTAOMIN3alUK TeMIIEPATyPhI MOJIOCHI
Ha BBIXOJIC M3 y4acTKa HarpeBa W OOCCIICUCHUS COXPAHHOCTH PaJHallMOHHBIX

TpYyO.

ConyTcTBYIOIIHE IPOU3BOACTBA

1. ABromaru3zanMs TEIUIOBOIO pexuma mnaporeHeparopa (xorna) TOL[ OAO
«MMK)» . Crierr. YacTb. ABTOMaTH3UpOBaHHAsI CUCTEMA KOPPEKIIUU TETIOBOTO
pe’kuMa TaporeHeparopa INpH HW3MEHEHUH KOJIWYeCcTBa BbIpadaThiBaeMoOn
AIIEKTPOIHEPTUH.

2. ABTOmMarmzamysl ~ TEIJIOBOTO  PEKMMa  PACTIBUIMTENBHOTO  CYIIMII  JUIS
IPUTOTOBIIEHUS TPAHYJIMPOBAHHBIX IIIIakooOpasyronmx cmecei. Cren. Yacts.
ABTOMaTH3a1Us TEMIIEPATYPHOTO peXUMa U YIPaBIE€HUE MPOLIECCOM CKUTaHUS
TOIJIMBA JJIs TIOJTY4EHHs 3alaHHOTO KOJIMYECTBA CMECeH.

3. ABTOMaru3anMs TEIJIOBOTO PEKHUMa TMeYel ISl CYIIKM U OT)KUra W3JeNui
oraeynopuoro mpomsBoactBa OAO «MMKy». Cren. Yacte. ABromaru3ainus
TEIUIOBOTO pEeXHUMa Te4Yell ¢ IeNbl0 JOCTHKEHHS TpeOdyeMoro KadecTBa
OTHEYTNOPHBIX U3/ETUH.

Oo01mas uesb 3a1aHUS U COAEPKAHUE KYPCOBOI0 MPOEKTA M0 JUCUMILIUHA
((ABTOMaTI/l?.aIII/Iﬂ TEXHOJOIHIECKHUX ITPOLHECCOB U MPOU3BOACTB (MeTameprnﬂ»:

1. Kparkoe omnucaHue aBTOMaTH3UPYEMOIO TEXHOJOTMYECKOIO IIpolecca u
YCTPOHCTBO  TEXHOJOTMYECKOTO arperara Kak OOBEKTOB  yIpaBlICHUS,
KPUTHYECKHUI aHAJIN3 CYyIECTBYIOIIMX CIIOCOOOB aBTOMAaTHYECKOTO YIPaBICHUs
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TCXHOJIOTUYCCKUX ITPOLCCCOB.

Habop ucxomHoit mH(pOpManMUM, CTATUYECKUX NAHHBIX, PAacyeT CTAaTHYECKOU
XapaKTEPUCTHKHU TPoLIecca, M0 IKCIEPUMEHTATIBLHBIM WJIM PACUETHBIM JIAHHBIM
cocTaBlieHHe (PYHKIIMOHAIBHO CTPYKTYpHOM CHCTEMbI aBTOMAaTHY€CKOTO
yIpaBICHHUS TEXHOJIOTHYECKUM MPOILIECCOM.

CI/IHT€3I/IpOBaHI/I€ MaTeMaTUYCCKON MOACINM TEXHOJIIOTHYECKOIO mponecca,
BBI60p TCXHUUYCCKUX CPCACTB KOHTPOJISI U YIIPABJIICHUS U KOH(l)I/IprI/II)OBaHI/Ie
IMPUOPUTETHOI'O KOHTYpA YIIPABJICHUA U KOHTPOJIA.

Pacuer mepexomHoro mpolecca B BBIOPAaHHOM TMPUOPUTETHOW KOHTYpE
YIIPABJICHHUS C Y4ETOM PYYHOIO KOHTPOJIBHOTO pacueTa IO CHHTE3UPOBAHHOMN
paboyeil mporpamme.

OntuMuzanys napaMmeTpoB JTMHAMHUYECKOM HACTPONKH YIIPABIISIFOIIETO OJI0Ka
CUCTEMBI I10 pe3ynbTaTaM HCCIeI0BaHus MEePEXOHBIX MPOIECCOB, TOKa3aTenei
KauecTBa C 11eJIbI0 BbIOOpa Haumy4Iux. VMcenenoBanue noBeaeH s CUCTEMBI
YIPABICHUS B YCIOBUAX CMEIICHUS! CTAaTUYECKOU XapaKTEPUCTUKU
ABTOMATU3UPYEMOTO MPOIIECCa.

[1K-3.2

BrimonHseT 0630p CyLIECTBYIOMUX
TEXHUUYECKUX PEHICHUH M0 aBTOMAaTH3a[uU
00BeKTa ¥ BBIOUPAET ONTUMAIbHBIN COCTaB
000pyI0BaHUs IS OT/AENBHBIX Pa3/esIoB
IIPOEKTa Ha Pa3INYHbIX CTAAMIX
npoexktupoBanusg ACYTII

Hepeuenb meopemu4ecKux 60npocoe

1.

2
3.
4

Buipl HaydHBIX MyOTUKAIUH.
OTansl IOATOTOBKHA HaYYHO-UCCIEA0BATEIBCKOTO OTYETA.
CrpyKTypa Hay4HO-HCCIEA0BATENBCKOTO OTYETA.

Kynerypa um HeoOxonumass OOBEKTMBHOCTh M II€JIECOOOPAa3HOCTh IIMTUPOBAHHS
UCTIONIB3YEeMBIX ~ JINTEPATYpPHBIX HCTOYHHMKOB, HCIIONB3YyEeMBIX B  IIpolecce




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

UCCIICIOBAHUM.
[TpaBuia MUTHPOBAHUS MCIIOJIB3YEMbBIX HCTOYHUKOB HH(POPMAITUH.
Mertoabl cOopa HaydyHOH HHPOPMAITUH.

CocraBiieHHe IUIAHOB IIPUOPUTETHOro cOopa WH(GOPMALUM M COCTaBICHHE
MaTpHIIbl TNIAHUPOBAHUS IBYX HIJIM MHOTO(AKTOPHBIX SKCIIEPUMEHTOB

Ilpumepot npakmuueckux 3a0anuii

1.

2.
3.
4

o

CocTaBuTh aHHOTAIIMIO KypCOBOTO MTPOEKTA.

CocTaBuTh CIMCOK KIIOUYEBBIX CIIOB.

OdopmMuTh pe3ynbTaThl UCCIEAOBAHMM MO TPEOOBAHMM U CTaHIapTaM.

CocTaBUTh CHUCOK LUTHUPYEMBIX T€YATHBIX U JAPYyrUX HH(OPMAIIMOHHBIX
HMCTOYHUKOB.

ITpoBepuTh comepxkaHue KypcoOBOro IPOEKTa Ha AaHTUIIJIAaT AT

Odopmnenne TekcToBOM U rpaduueckoil 4YacTM KypcOBOTO IPOEKTa B
COOTBETCTBUM C TPEOOBAHUSAMH CTAaHIAPTOB M MPUHATHIX METOJUUECKUX YKa3aHUI
[TpoBectn MHGOPMAIIMOHHBIN MOUCK HAayYHBIX HMCTOYHUKOB IO 3a/laHHON Teme
KypCOBOT'O MPOEKTA WJIN MPOBOJUMOI Hay4YHON pabOTHI.

[TonGop HEOOXOTUMBIX MaTepUaloOB, COCTABIEHUE MPUMEPHOro IJIaHa KypCOBOIO
IIPOEKTA;

AHann3 nHGOPMAITMOHHO TUTEPATyphl, MOATOTOBKON aHAIUTUYECKUX 0030POB 110
7 HEKTUBHOMY PEHICHHIO TOCTABICHHOM 33]Jaul KypCOBOT'0 IPOEKTA.




CrpyKTypHBII

AIIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHouHbIE Cpe/iCTBA
KOMIIETEHIINH
I1K-3.3 Pa3pabarbiBaeT KOMIUIEKT TEXHUYECKON Ilepeuens meopemuueckux 60npocos

JIOKYMEHTAIUU JUTsl OTJEIbHBIX YacTeH
MIPOEKTA Ha PA3JIMYHBIX CTATUIX
npoexktupoBanusi ACYTII B cooTBeTcTBUM €
NEHCTBYIOIIMMU HOPMaMU | MPaBUIIAMH
odopmIIeHUS

1.

5.

VYcnoBHbIE 0003HAYEHUS] TEXHOJOTUYECKUX MapaMeTpOB M TEXHUUYECKHUX CPENICTB
npu rpapuuecKkoM IpeJCTaBICHUM KOHTYPOB M CHUCTEM aBTOMATHUYECKOTO
yIpaBiICHUS.

TexHuueckue OCHOBHBIE XapaKTEepUCTHKM Haumboiee 4YacTo U HIMPOKO
UCIIOJIb3YEMBIX CPEACTB KOHTPOJIS U YIIPABIICHUS.

TpeboBaHMs K HPOCKTHUPOBAHUIO aBApUIHBIX CHCTEM CUTHAIM3ALMU C LEIbIO
o0ecrieyeHHs pa3BUTHSI aBAPUUHBIX CUTHATIM3AIMIA K 0€30MacHBIM YCIOBHUSAM TPyAa
TEXHOJIOTUYECKOT0 NepCoHaIa.

CranpaptHble TpeOOBaHUS JUIsl M300paKeHUs M MPEACTABICHUS pa3pabOoTaHHbBIX
ACY TIL

[TpyHIMIBI TpeACTAaBIECHUS NPUHIUIHUAIBHBIX CXEM CUTHAJIU3alUUd KOHTYPOB
YIpaBICHUS.

Ilpumepor npakmuueckux 3a0anuil

1.

CocTaBuTh CTPYKTYPHYIO, PYHKIIMOHAIBHYIO U MPUHIMUIIHAIBHYIO 3JIEKTPHUUECKYIO
CXeMy KOHTYpa, CTaOMJIM3UPYIOIIEro TeMIEepaTypHbI mapamMerp oObeKTa:
TEMIEPATypbl CTEHBI Ipolecca KPUCTAIUIM3ALMOHHOTO OTKUIa aBTOMOOUIIBHOTO
JIMCTa B KOJIMAKOBBIX Mleyax ¢ BOJOPOAHOM 3aluTol atMochepsl.

BO3/1yX




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

2. CocTaBUTbH CTPYKTYPHYIO, (DYHKIIMOHATBHYIO U MPUHIUIHAIBHYIO JIEKTPUUYECKYIO
CXEMy KOHTypa OJKCTPEMaJbHO-ONTHUMHU3HUPYIOMIETO YIPABICHUS IPOIIECCOM
CXKHTaHusi TOIUIMBAa B pabodyeM MPOCTPAHCTBE MPOMBINUICHHOW TMe4d B
COOTBETCTBUU C OOBEKTOM YIIpPaBIEHHUS IIpollecca CXKUTAaHUS TOIUIUBA IO
Temreparype pabodero MpocTpaHCTBa UCIONIBb3YsS METOJl 3alIOMUHAHUIO CKOPOCTH
W3MEHEHUS ONTUMU3ZUPYEMOTO MapaMeTpa

ras

NSNS D OB RRoRgs

BO3yX

3. BomosHATE TpadUUYecKy 0 9acTh KYpCOBOTO MPOEKTA: pa3padboTaTh CTPYKTYPHYIO
CXeMy KOHTypa peryaupoBaHus, (QYHKIHMOHAIBHYIO CXEMYy aBTOMATH3allud |
MPUHIIUTTAATEHYIO JIEKTPHUECKYIO CXEMY.




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIlUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomMexxyTodHast aTTeCTAIUS [0 TUCITUTUINHE «ABTOMATU3AIINS TEXHOJIOTHUECKUX
MPOIIECCOB U MTPOU3BOJICTBY» BKIIFOYAET TEOPETHUECKHUE BOIPOCHI, TIO3BOJISIONIUE OLICHUTh
YPOBEHBb YCBOSHUS O0yUAIOIUMUCS 3HAHUH, U TPAKTHYECKHUE 3aJJaHUS, BBISBISIONINE CTCIICHb
c(hOpMUPOBAHHOCTH YMEHUN U BIAJCHUH, MPpOBOAUTCS B (hopme 3k3ameHa (8 cemecTp), 3aueta (7
cemecTp) ¥ B (hopMe BBITIOTHEHHS U 3aIUTHI KyPCOBOTO MPOEKTA.

DK3aMeH I10 ,Z[aHHOﬁ JUCHUIINIMHE ITPOBOAUTCS B YCTHOﬁ (bopMe 10 5K3aMCHAIIlMOHHBIM
6I/IJ'IeTaM, Ka)K,Z[I:Iﬁ M3 KOTOPBIX BKIKOYACT 2 TEOPECTUUCCKHUX BOIIPOCAa U OAHO ITPAKTHUYCCKOC
3aJaHHuC.

Tlokazamenu u Kpumepuu OyeHUBAHUs IKIAMEHA:

— Ha OLIEHKY «OTJIMYHO» (5 6aju10B) — 00y4aroLuiics JeMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETECHIIUI, BCECTOPOHHEE, CUCTEMAaTHUECKOE U IIIyOOKOE 3HAHUE
y4eOHOro MaTepuaia, CBOOOHO BBIIOJHSAET IPAKTUYECKHUE 3ajaHNsl, CBOOOAHO ONEpUpyeT
3HaHUSMH, YMEHUSIMHU, IPUMEHSET UX B CUTYaLUAX HOBBIIIEHHOMN CII0KHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6ana) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUI YPOBEHB
c(OPMHUPOBAHHOCTH KOMITETCHIIUIA: OCHOBHBIC 3HAHUS, YMCHHUSI OCBOCHBI, HO JIOMTYCKAKOTCS
HE3HAYUTEIILHBIC OMUOKN, HETOYHOCTH, 3aTPYAHCHHSI ITPH aHATUTHYECKUX OTIepPaIUsiX, IEPEHOCEe
3HAHWI U YMEHUI Ha HOBBIC, HECTAH/IAPTHHIC CUTYAIUH.

— Ha OIICHKY «Y/JAO0BJIETBOPUTENbHO» (3 6amia) — oOyyaromuiicss 1eMOHCTPUPYET MOPOTOBbII
YPOBEHBb C(OPMHUPOBAHHOCTH KOMITETEHIIUN: B X0J1€ KOHTPOJIBHBIX MEPOIIPHUITUHN TOITYCKAIOTCS
OLIMOKH, MPOSIBISIETCS OTCYTCTBUE OTAEIbHBIX 3HAHUN, YMEHUH, HABBIKOB, 00yUarolUiCs
WCTIBITHIBAET 3HAYUTENIbHBIE 3aTPYAHEHUS IPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHUSMU MTPU UX
IIEPEHOCE HA HOBBIE CUTYAIINH.

— Ha OLIEHKY «Hey/10BJIeTBOPUTEJIbHO» (2 Oana) — o0ydaromuics JeMOHCTPUPYET 3HAHUS
He 6onee 20% TeopeTHdecKoro MaTepuaa, J0MyCcKaeT CYIIIECTBEHHbIE OIIMOKH, HE MOXKET
MO0KAa3aTh MHTEJUIEKTya IbHbl€ HABBIKU PELIEHMS POCTHIX 3a]1a4.

— Ha OIICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 0amt) — 00ydaromuiicss He MOXKET MOKa3aTh 3HAHUS
Ha ypOBHE BOCIIPOM3BENICHUS U 00BSICHEHUSI MH(OPMAITUHU, HE MOKET MTOKa3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1ad.

Ilokazamenu u Kpumepuu oyeHusaHus 3a4ema:

—3a4YTEeHO0» — CTYJIEHT JIOJDKEH PACKPBITh COiepKaHNe MaTeprala B 00beMe MporpaMMbl
JUCIUIIMHBL, TPABUIIBHO J1aTh HEOOXOAuMbIe ornpenenaeHus. OTBET JOKEH ObITh
CaMOCTOSITENIbHBIN, IPH OTBETE UCIOJIb30BaHbl 3HAHUS, TPUOOPETEHHBIE paHee.

— «HE3AYTCHO» — CTYJCHT HE MOXKCT ITOKa3aTh 3HaAHWA Ha YPOBHC BOCITIPOU3BCIACHUA U
O0OBSICHEHHS I/IH(I)OpMaI_II/II/I, HC MOJXKCT MMOKAa3aTh HHTCIIJICKTYAJIbHBIC HABBIKH PCIICHUS IIPOCTHIX
3ala4, OCHOBHOC COACPIKAHUC y‘-IC6HOl“O MaTcpHrajia HE paCKpbITO. HpI/I OTBCTC NOITYIICHBI
FPY6BIC OIIMOKH B OMpPCACIICHUAX, HC NaHbl OTBCTHI HAa JOTIOJHUTCIBHBIC BOIIPOCHI
npenoaaBareiisd, OTCYTCTBYHOT HaABbIKH HCCIIeN0BaTEIbCKOMN eI TEILHOCTH.



KypcoBoiil IPOEKT BBIOJIHAETCS O PYKOBOACTBOM IIPENOJABATENS], B IPOLIECCE €€
HalMCcaHus 00ydJaroUIMiics pa3BUBAaET HABBIKM K HAy4YHOU padoTe, 3aKperisisi 1 OTHOBPEMEHHO
paciupsis 3HaHUs, OJYyYEHHbIE IIPU U3YYEHUH Kypca «ABTOMATH3aLMsI TEXHOIOTMUYECKUX
IPOIIECCOB U IPOU3BOJCTBY. [IpH BBHIIOIHEHNUU KYPCOBOTO MPOEKTa 00YJAIOLIHIICS JOIKEH
1I0Ka3aTh CBOE yMEHHUE paboTaTh C HOPMAaTHUBHBIM MAaTEPUAIIOM U APYTHUMHU JUTEPATYPHBIMU
UCTOYHUKAMH, a TAK)KE€ BO3MOXKHOCTh CUCTEMATU3UPOBATh U aHAJIU3UPOBATh (PaKTUUECKUH
MaTepral U CaMOCTOSATENBHO TBOPYECKH €TI0 OCMBICIUBATD.

B mporiecce Hanucanus KypcoBOro NpoeKTa 00yJarouuiics 10JKeH pa3oopaThes B
TEOPETUUECKHUX BOIPOCaxX N30pPaHHOM TeMbI, CAMOCTOSATEIBHO MIPOAHATU3UPOBATH IPAKTHUECKUN
MaTepua, pa3o0paTb 1 000CHOBATH MPAKTUYECKHUE MPEATOKEHUS.

Toxazamenu u Kpumepuu oyeHuearusl Kypcoeozco npoekma.

— Ha OLCHKY «OTJIUYIHO» (5 6aJ'IJ'IOB) — IIPOCKT BBIIIOJJHEH B COOTBETCTBUU C 3aIaHUECM,
06yqa10mm710;1 MOKa3bIBAET BHICOKUM YPOBCHb 3HAHUM HE TOJIHLKO Ha YPOBHE BOCITPOU3BCACHUS U
00BACHEHHS I/IH(bOpMaI_II/II/I, HO U UHTCJJICKTYAJIbHBIC HABbIKU PCIICHU A npo6neM H 3aja4,
HaXOXKIACHUA YHUKAJIBbHBIX OTBETOB K np06neMaM, OIICHKHU U BBIHCCCHUSA KPUTHUYCCKUX CY)KIleHI/Iﬁ;

— Ha OLIEHKY «X0po1o» (4 6asuia) — MPOEKT BBIIOJIHEH B COOTBETCTBUU C 33JJaHUEM,
o0yyaroIuiics MOKa3bIBaeT 3HAHUS HE TOJIBKO Ha YPOBHE BOCIIPOU3BEIEHUS U OOBSICHEHUS
UH(POPMALIUHU, HO ¥ UHTEIUICKTyaIbHbIC HABBIKH PEIICHH TPOOJIEM U 3a/1a4, HAXOXKICHUS
YHUKaJIBHBIX OTBETOB K Ipo0iieMam;

— Ha OLIEHKY «Y/J0BJIETBOPUTEJIBHO» (3 0asia) — MPOEKT BBINOJIHEH B COOTBETCTBUU C
3a/laHueM, 00yJaroIuiics MoKa3bIBaeT 3HaHUS Ha YPOBHE BOCIIPOU3BEICHUS U OObSICHEHUS
uH(pOpMallii, UHTEJUIEKTYaJIbHbIE HABBIKH PEIIEHUS MTPOCTHIX 33]1aY;

— Ha OIIEHKY «HeY/I0BJIETBOPUTEIbHO» (2 06aia) — 3alaHue MpernoiaBaTeisl BHITOIHEHO
YaCTUYHO, B MPOIIECCE 3AITUTHI paOOTHI OOYUAIOIIHIICS JOMYCKAET CYIIECTBEHHBIE OIITMOKHU, HE
MOJXKET IMMOKa3aTh MHTCIJICKTYAJIbHBIC HABBIKW PCIICHUA MMOCTaBJICHHOMN 3aga4du.

— Ha OIICHKY «HCYA0BJECTBOPUTEC/IHLHO» (1 63.)'[.]'[) — 3alaHuC MpenoaaBaTest BHIIIOJIHCHO
HYaCTHU4YHO, 06yqafoumﬁca HC MOXCET BOCIIPOU3BECTH U OOBSCHUTD COACPIKAHUEC, HC MOXKET
IMMOKAa3aTbh MHTCJUICKTYAJIbHBIC HABBIKKW PCIICHUA IMOCTaBJICHHOU 3aJa4u.



[Ipunoxenue 3

Memoouueckue yKazanus K 6bINOIHEHUIO KYPCO8020 RPOEKMa No OUCUuniIune
""Aemomamuzayua mexHoa02u4ecKux npoyeccos u npou3eoocme "’

1. EJIM 1 3AJJAYU KYPCOBOI'O ITPOEKTUPOBAHUA

KypcoBoil mpoekt mo y4eOHONH MO AUCHUUIUIMHE «ABTOMAaTH3alUsl TEXHOJIOTUYECKUX
IPOIIECCOB U TPOU3BOACTB» SIBISIETCS 3aBEPIIAIONIAM 3TAoM y4eOHOW MOATOTOBKU TIEepen
BBIMIOJTHEHUEM BBINYCKHON KBalU(UKAMOHHON paboThl OakaiaBpa.

[{enbto BBIMONHEHUS KYpPCOBOIO MPOEKTA SIBJISIETCS: MOJIYYEHHE MPAKTUUYECKOIO OIbITa U
npuoOpeTeHrue HeoOXOAUMOro OIMbITA MO CO3/IaHUI0 aBTOMATU3MPOBAHHBIX CHCTEM YIpPaBICHUS
TEXHOJIOTMYECKUMHU [IPOLIECCAMU C HCIIOJIb30BAHUEM COBPEMEHHBIX TEXHMUYECKHUX CPEICTB
KOHTPOJISl, YIIPaBIEeHUS U UHPOPMALIMOHHBIX KOMMYHHUKALIUH.

[TpuHIMNHATBHO B KypCOBOM IMPOEKTE JIOJKHBI OBITH BBIJIEJIEHBI O0IIast W CHeluaIbHas
YacTH.

[Tpu BBIMOTHEHUH OOIIEH YacTH aBTOpP MPOEKTa JODKEH KBATH(PHUIMPOBAHHO OTMETHTH U
OTPa3UTh XapaKTEePHbIE OCOOCHHOCTH aBTOMATU3UPYEMOT0 TEXHOJIOTHYECKOTo Mpolecca U aTh
MOJIHYIO XapaKTEPUCTHUKY BCEX COBPEMEHHBIX TEXHUYECKUX CPEJCTB, HUCIOJIb3YyEMBIX IIPH
pa3paboTke (IMPOEKTUPOBAHWHU) NPUHIUMHUAIBHON (QYHKIMOHAIBHON CXeMbl KOHTPOJIS U
peryaupoBaHusi BCEMU IapaMeTpaMM TEXHOJIOIMUECKOTo MpoLecca.

B cnenunanbHON 4acTU KypCOBOTO NMPOEKTA aBTOP JOJDKEH PEAIbHO MPOJIEMOHCTPUPOBATH
CBOE TBOpPYECKOE YMEHHE I10 COBEPLICHCTBOBAHUIO U TEOPETUYECKOMY OOOCHOBAHUIO
JIOCTOBEPHOCTH M PEAIU3YEMOCTH UM IPEACTABICHHOIO TEXHUYECKOTO PELICHUsS KOHKPETHOM
npoOeMbl, HampaBIIeHHOH Ha TOBBIIIEHHE S(PPEKTHBHOCTH (HYHKIIMOHMPOBAHUS CHUCTEMBI
ABTOMAaTUYECKOTO YIPaBICHUS OTICIBbHBIM MPOOJIEMHBIM MapaMeTPOM TEXHOJIOTUYECKOTO
nporecca.

2. CTPYKTYPA KYPCOBOI'O ITPOEKTA

KypcoBoil MNpoOEKT No IJUCHUIUIMHE «ABTOMAaTu3alds TEXHOJOTMYECKHX IIPOLIECCOB H
IPOM3BOJICTB» COCTOMT M3 JBYX OCHOBHBIX 4acTeil: oOmiel yactu u crenuanbHoi yactu. Kpome
TOTO0, TMOSICHUTENIbHAS 3allMCKa TaK)Ke JI0JDKHA COJEpKaTh 3a/laHUEe Ha BBINOJIHEHUE KYpCOBOTO
IPOEKTa, CoAepKaHue, pedepar, BBEIEHUE, 3aKIIIOUEHUE U TIPUITOKEHHS.

Tembl o0miel M crenuanbHOW dYacTel OMpEeAeNsioTCs CTYAEHTOM CaMOCTOSATEIbHO I10
COIVIACOBaHMIO ¢ TmpenopasareneM. Kak mpaBuio, BbIOOpP TEMbl MPOMU3BOAUTCS IO
TEXHOJIOTMYECKOMY IIpOLIecCy, HM3y4yaeMOMY B TM€pHOJ MPOU3BOJICTBEHHOM mpakTuku. B
JaJbHEHIIeM ToJlydyeHHas TeMa KypCOBOTO MPOEKTa MOXKET OBITh HMCIIOJIb30BaHA CTYIEHTOM B
KadecTBe 0a30BoM 15t 6osiee TTyOoKoM MpopabOoTKU €€ B BEIMYCKHOM KBATU(UKAIIMOHHON padoTe.
OdopmieHre NOSCHUTEIBHOM 3alUCKU M IEMOHCTPAILIMOHHBIX YepTeKell MPOU3BOUTCS CTPOTO B
COOTBETCTBHH C JEHCTBYIOLUIMMH CTaHIapPTAMHU.

[TosicHuTenbHAS 3amMUCKa KypCOBOTO IPOEKTa JOJDKHA BKIOYaTh B ceOs clieayrolne
o0si3aTeNnbHbIE pa3/ebl.

1. 3aganne Ha KypcoBoii mpoexkT. B 3a1annn yka3piBaeTcsi TeMa 00IIeH U CTeIHaTbHBIX
qacTell KypcOBOIO MPOEKTAa, a TAK)KE CChUIKA HA MCXOJHBIE MaTrepHallbl, JaHHbBIE U3 KOTOPBIX
HCITOJIB3YIOTCA IIPH BBIITOJIHECHHUU KYPCOBOT'O ITPOCKTA. B xadecTBe Taknx MaT€pruaaioB MOT'yT OBITH
UCIIOJb30BaHbl  TEXHOJIIOTMYECKWE  WHCTPYKLHH,  PE3YAbTarbl  MPOMBIIUIEHHOW MM
OTIBITHO-TTPOMBIIIIEHHOHN 3KCIUTyaTallud TEXHOJIOTHYECKOro 000pyI0BaHMsl, paboune YepTexHu U
CXEMBl aBTOMATH3allMM M T.J. Takke MOTyT ObIThb TOKa3aHbl Tpa(uKH CTaTHUYECKUX U
JTUHAMHYECKUX XapaKTEepPUCTHUK Ipoliecca BbIIaHHbIX MpenoaasareneM. Oobvem pazaena 1-2 ctp.



2. Pedepar. B pedepare ykasbiBaeTcs: CBeICHUS 00 00beMe MOSCHUTEIBHOW 3alHCKH,
KOJTMYEeCTBE  WJUIIOCTpAalWd,  JEMOHCTPAlMOHHBIX  JIMCTOB,  TaOnMl,  TMPHIOKEHUH,
UCTIOJIb30BaHHBIX HCTOYHUKOB; NIEPEUYEHB KIIFOUEBBIX CJIOB, KOTOPHIH JOJKEH BKIIIOYATh OT 5 110 15
CJIOB WJIM CJIOBOCOUYETAHUM M3 TEKCTa MOSCHUTENBHOM 3alHCKH, KOTOpPble B HauOOJbIIeH Mepe
XapakTepu3yloT e€ cofepKaHue M 00eCHEeUMBAIOT BO3MOXHOCTh MH()OPMALIMOHHOTO ITOHMCKA;
TEKCT pedepara, KOTOPbIH JOJKEH CoAepX aTb OOBbEKT HCCIENOBAHUSA WIN pa3pabOTKU; IIelb
paboTbl; pe3ynbTarbl paboTh;  OCHOBHBIE TEXHHUKO-IKCIUTyaTallMOHHBIE XapaKTEPUCTHKH,
00J71aCTh TPUMEHEHHS; SKOHOMHUYECKYIO AS((PEKTHBHOCTh WM 3HAYUMOCTh paboThl. OOBbeM
pedepara 1-2 ctp.

Pedepar BxoauT B cOCTaB MOSCHUTEIHHOW 3allUCKM U KPOME TOTO JIOJKEH OBITh
OpPEACTaBICH B BHUJAE OTAEIBHOTO TEKCTOBOro (aiinma ¢ umeneM (aina: «Pammmus Hwms
OTtyecTBO.tXt».

3. Conep:xxanme. CopepxaHue BKJIIOYAeT BBEJIECHHWE, HAWMEHOBAHHE BCEX pa3ZelioB,
NOJpPA3/EIOB, IYHKTOB (€CIM OHM MMEIT HAaUMEHOBAHME), 3aKJIIOUEHHUE, CIIHCOK
MCIIOJIb30BaHHBIX MCTOYHUKOB U HAMMEHOBAaHHUE MPUIIOKEHHUH C yKa3aHUEM HOMEPOB CTPaHHMII, C
KOTOPBIX HAYMHAIOTCS 3TH JIEMEHTHI MOSICHUTENbHOM 3anmucku. O0beM copepKaHus 0OBIYHO HE
npesbiiaer 1 cTp.

4. Beenenue. BeeseHne 10KHO cofeprKaTh OLIEHKY COBPEMEHHOTO COCTOSHHSI peIiaeMon
3aJ1a4M, a TAK)KE aKTyalbHOCTh M HOBH3HY TEMBI KypcoBOro rpoekra. Oosem BBeaeHus He 6omnee 1
CcTp.

5. O6mas yactb. OcHOBHas 3ajada oOIIe YacTH MPOBECTH OOOCHOBAaHHYIO pa3paboTKy
CXeMbl aBTOMATH3allMM W ONTHMHU3AIMU 33JaHHOTO TEXHOJIOTMYECKOTO arperara C yd4eToM
OCOOCHHOCTEH TEXHOJIOTHYECKOTro Tporecca. OOmasi 4acTh OJDKHA 00sI3aTebHO BKIIFOYATh B
ce0s cieayromue paselsl:

5.1. Onucanue mexnonocuueckozo npoyecca. B 3ToM pasnene moapoOHO OMUCHIBACTCA
HCIIOJIB3yCMasd TCXHOJIOTHA MOJYUCHUA IOTOBOIO HNPOAYKTAa C YKa3aHUEM YHCJIICHHBIX 3HAYEHUN
OCHOBHBIX KOHCTPYKLMOHHBIX, TEXHOJOTHYECKHMX M JKOHOMHUYECKHX TapaMeTpoB arperarta.
O6bem paznena 4-6 cTp.

5.2. Ocobennocmu u 3a0a4u a8MoOMamuyecKo2o ynpasieHus 6blOPaAHHbLIM MEXHON02UYeCKUM
npoyeccom. B 3TOM pazfiene onpeaensoTcss OCHOBHbIC TapaMeTphbl TEXHOJIOTUYECKOTO Mpoliecca,
MOJIC)KAIINE aBTOMAaTHUYECKOMY PpETYJIHPOBAHHWIO, K ONHUCHIBAIOTCS OCHOBHBIC KOHTYypa
yrnpasieHus. [Ipou3BoaUTCS COCTaBICHHE OCHOBHBIX CTPYKTYPHBIX CXEM aBTOMAaTH4YeCKOTO
YIPABJICHUS WM CXEM KOMITJICKCOB TEXHUYCCKUX CPEJCTB UCIOIB3YEMBIX JIJISi aBTOMATH3AIlUU U
ONTUMM3AIMK arperara. Bce CTPyKTypHBIE CXEMBI STOTO pas3ielia MPHUBOAITCS B TEKCTE
MOSICHUTEIHHON 3anucku. Eciii mpuBeeHHAs cXema SIBIISICTCS BOKHOW JIJIS TIOSCHEHUsS PabOThI
CUCTEMBI YIPABJICHUS TMPHU 3alIUTEe KypCOBOTO MPOEKTa, TO OHA MOXET OBITh BBHIHECEHA Ha
JEMOHCTpaIMoHHBIN JTUCT popmara Al. O0bem paszaena 4-6 ctTp.

5.3. Aemomamuueckuii  KOHmMpoOAb U YHpasieHue  NaApamempamu - 3a0aHHO20
mexHo02u4ecko2o npoyecca. B 3ToM pazzaene cTyAeHT Ha OCHOBE ONHMCAaHUS TEXHOJIOTUYECKOTO
mpoliecca U OCHOBHBIX KOHTYPOB YIIPABJICHHs pa3padaThiBaeT W OMHCHIBAECT (YHKIIMOHATHHYIO
cxeMy aBToMaru3anuu. [Ipu omMcaHuu CXeMbl aBTOMATH3aIlMM 0C000€ BHUMAHUE CIEAYeT
VACTUTH METOJAaM U TEXHUYECKUM CPEJICTBAM KOHTPOJIS TapaMeTPOB Mpoliecca UCTIOIb3yEMbIM B
KypcoBoM mpoekTe. [Ipeamourenus mnpu BbIOOpe TEXHHUYECKHX CPEICTB U METOJOB KOHTPOJISI
CIeNyeT OTIaBaTh COBPEMEHHBIM METO/aM M CpPEJCTBaM, KOTOpbhIE JHOO YK€ IIHPOKO
HCIIOJIB3YIOTCSl B MUPOBOM MTPAKTUKE aBTOMATU3AIMH IaHHOTO TEXHOJIOIMYECKOrO apamMeTpa Uilu
SIBIISTFOTCSI TIEPCTIEKTUBHBIMHU B UCTIOIH30BaHUMU.

B xypcoBoM mpoeKkTe HeIOMyCTUMO MCMOJIb30BaTh YCTAPEBIINE U CHATHIE C MPOU3BOACTBA



TEXHUYECKHUE CPEJCTBA WJIM HUCIOJIb30BAaHHE KOTOPHIX B JJAHHOM TEXHOJIOTMYECKOM arperare
HEe0Ee30MacHO C TOUKH 3PEHUSI )KU3HH U 30POBbsI TEXHOJIOTHYECKoro nepconana. OoweM paszzaena
5-10 ctp.

Pazpaborannas (¢yHKIMOHAJIbHAs CXeMa AaBTOMATU3alUK 00s3aTeIbHO BBIHOCHTCS Ha
JIEeMOHCTPAIIMOHHBIN JIUCT popmara Al B COOTBETCTBUU C ICHCTBYIOIIMME cTaHgapTamu. Kpome
TOT0, JJAHHAS CXeMa JOJKHA ObITh MPOAyOIMpOBaHa: BIHECEHA B IPUJIOKEHHE U MTPEJICTABICHA B
ANIEKTPOHHOM BHJEe. B npunoxeHun pomyckaercss pa3OMEHHE BCEHl CXEMbl Ha HECKOJIBKO
OTIICTBHBIX JTUCTOB opMaTa A4 unmu A3.

O06beM obmiei yactu KypcoBoro mpoekta 10 - 25 ctp.

6. CnenuajabHas 4yacTb. B cnenuanbHO 4acTu KypcoBOIO IpOeKTa pa3paldaTbiBaeTcs U
uccienyercss pabdora 3aJaHHOTO TEMOH OJHOIO KOHTypa aBTOMAaTMYECKOIO YIPaBJICHUS.
CrpykTypa crienuaibHOM 94acTU KypCcOBOIO IIPOEKTa BKJIIOYAET B ce0s caeayrole 00s3aTeabHbIe
pasnensl.

6.1. Ob30p cywecmayrowux cxem asmomMamuiecko2o YnpasieHus 3a0aHHbIM Napamempom
mexHono2u4ecko2o npoyecca. B 3ToM pasnerne, ucnoib3ys JuteparypHble ucrounuku [1-20],
CTYACHT CaMOCTOSITEJIbHO NMPHHHUMAET pelieHHe O BbIOOpe HaumbOosiee 3¢ddexkruBHOrO Meroma
ABTOMATUYCCKOI'0 YIIPaBJICHHA 3aIaHHBIM TCXHOJOTUYCCKHUM MMapaMETPOM.

BbI00p TOTO MM MHOTO METO/Ia JTOJDKEH OBITh TONTBEPXKICH PEabHBIMU PE3yJIbTaTaMU €ro
paboTOCTIOCOOHOCTH WJIM OIBITOM BHEIPEHHS Ha IPOMBIIUICHHBIX MNpeAnpusaTusax. Taxke
JIOMYCKAETCSl  TEOPETHUECKOe OOOCHOBAaHME WCIOJNB30BaHMS METOJa C  IPHBEIACHUEM
HEOOXOMMBIX MaTeMaTndecKux pacderoB. O0beM pazaena 3-7 cTp.

6.2. Paspabomxa cmpyKmypHou cxembl KOHMYpA AGMOMAMUYECKOU ORMUMUIAYUU
ynpasnenus. B 3ToM pasiene cTyaeHT pa3padaTbIBaeT U OMKUCHIBAET CTPYKTYPHYIO CXeMY KOHTypa
ABTOMATHUYECKOW ONTHUMM3ALMU YIPABICHUS C YYETOM BBHIODAHHOTO METO/AA YIPABICHHUS U
0COOEHHOCTEH TEXHOJIOTHYECKOT0 Tpoliecca.

CTpyKTypHasi cxema KOHTypa pa3pabaThIBacTCsl W OINMCHIBAETCS B TEPMHHAX M MOHATHIX
IPUHATHIX B TEOPUU aBTOMaTUYECKOTO yrpaBieHHs. {1 KaXKa0ro 3J1eMeHTa CTPYKTYPHOU CXEMBbI
NPUBOIUTCS TIepeAaTodHast QyHKIUS WK Apyrast GyHKIIMOHAIBHAS CBS3b, TIO3BOJISIONIAS CBSA3ATh
BXOJl M BBIXOJl 3BEHA. THIIOBBIE CTPYKTYPHBIE CXEMbI JJISI PAa3JIUYHBIX KOHTYPOB YIPABJIECHUS
TEXHOJIOTHUECKUMH TIPOIIECCAMHU M UX OMUCAHUE MPUBENICHBI B ucToYHMKaX [1-20].

Pa3zpaGoTanHast CTpyKTypHas cXxeMa HPUBOJUTCS B TEKCTE MOSCHUTENbHOM 3amucku. B
cilydae HeoOXOIMMOCTH CTPYKTYPHAsI CXeMa MOKET OBITh BHIHECEHA Ha JEMOHCTPAIIMOHHBIH JTHCT
dopmara Al c cobmonenuem TpeOoBaHuiM K odopmiieHHIO rpaduueckoro marepuana. Oobem
pasnena 3-5 cTp.

6.3. Mamemamuueckas mooenv Konmypa ynpaénenus. B 3ToM pasziene CTyIeHT Ha OCHOBE
9KCTIEPUMEHTAJIBHBIX TAHHBIX U JINTEPATYPHOTO 0030pa pa3padaThiBacT MaTeMaTHIECKYIO MOJIEIb
CHUHTE3MPOBAHHOTO KOHTYpa aBTOMAaTUYECKOTO YIPABIECHUS.

Marematrueckasi MOJIeb BKJIIOUAeT B ce0sl nmosnydeHrne Ko3(hUIMEeHTOB JIUHUU PEerpeccuu
CTaTUYECKOW  XapaKTepPUCTUKU  (AalIpOKCUMALMI0  CTAaTHUECKOM  XapaKTepUCTUKH  T10
OKCTIEpUMEHTAJIBHBIM JAHHBIM), HaXOKICHHE ITWHAMHYECKUX CBOWCTB OOBEKTa YIPABICHUS
(TTOCTOSIHHBIX BPEMEHHM M 3alla3bIBaHUsA), PELICHUE YpaBHEHUH COCTOSAHUS 00beKkTa (YpaBHEHHUE
TETJIOTIPOBOTHOCTH, TTOTOKA, MACCOTETNIOOOMEHA H T.TT).

Kpome Toro, B 3TOM pazzene NpUBOAATCS ypaBHEHHUS JJISl UUCIEHHOTO pacyeTa BBIXOAHBIX
CHUTHAJIOB IMHAMHYECKUX 3BEHBEB, BXOSIINX B CTPYKTYPHYIO CXeMY (MHTErpaTropsbl, peryasTopbl
U T.J.) ¥ aJITOPUTM pacyeTa BCeX BETUYUH CTPYKTYPHON CXEMBI.

ANTOPUTM pacdeTa TMPENCTABISETCS B BHIAE OJIOK — CXEMBl QJITOPUTMAa C y4ETOM BCEX
TpeOOBaHUI NpeABABIIEMbIX K odopmiieHHIO 010K — cxeM. [lo pa3paboTaHHOMY anropuTmy
pa3pabarbiBaeTCsl IporpaMma Uil pacdeTra IMepexXoIHbIX MPOIECCOB B CHCTEME aBTOMATHYECKOM
ONTUMU3AIMHU yIpaBiaeHHs. TeKCT mporpamMmsl (WM IPOrPaMMHOTO MOZYIISI) pacueTa BHIHOCUTCS



B IIPUJIOKEHUE.
Jlnst mpoBepKu pabOTOCIOCOOHOCTH MPOTPaMMBbI pacueTa MPOU3BOAUTCS PyYHOH pacdeT st
7-10 urepanuii. O6pem paznena 9-12 crp.

6.4. Hccnedosanue nepexoonvlx npoyeccoé 6 KOHmMype agmomMamuieckozo ynpaeienus. B
9TOM paszene C IMOMOIIbI0 YHCIEHHOTO SKCIIEPUMEHTA HCCIEIyeTCsl BIMSHHE HapaMeTpoB
I[HHaMquCKOﬁ HaCTpOfIKI/I CHCTEMBI aBTOMAaTHYCCKOM OIITUMHU3AIUU YIIPABJICHHA HA IOKA3aTCIN
KayecTBO MepexonHbIX mpoueccoB. Ilo pesympratam uccieqOBaHHK CTPOSTCS 3aBHCUMOCTH
noKasarelieli KadecTBa Ipolecca YHOpaBlIeHHS OT JIMHAMHUYECKHX HACTPOEK CHCTEMBbI U
OIIPEACISIFOTCS. ONITHMANIBHBIE TTapaMeTphl HACTPOHKHU. Pe3ynbTrarsl ucciaeJ0BaHu BEIHOCATCS HA
neMoHCTpalmoHHbIH nuct (opmara Al. OO0bem paszgena 15 — 18 crp. Ecnu pesynbrars
WCCJIEIOBaHUS COZepXKaT OOJbIIOEe KOJMYECTBO IPOMEKYTOYHBIX PpACUETHBIX T'pa(HKOB
NEepeXOAHBIX TMPOLECCOB M O0muil 00beM pas3zmena MpeBBIIIAET PEKOMEHIOBAaHHBIN, TO
JIOIYCKAeTCs BRIHECEHHE IPOMEKYTOYHBIX PE3yJIbTaTOB paciyeTa B OTACIBHOE MPUIIOKECHHUE.

6.5. Paspabomka snekmpudeckou cxemvl Kowmypa ynpasienus. B sToM paszgene s
BBIOPaHHOTO KOHTYpa yIpaBiieHHsl TpeOyeTcs pa3padoTarh IEKTPUYECKYIO MPUHIUIHAIBHYIO
CXeMy M BBIHECTH €€ Ha JEMOHCTpAIMOHHBIN yucT popmara Al. Kpome Toro, anexTpudeckyro
CXeMy TaKXe CIeAyeT IOMECTUTh B TMPHIOKEHHE. B NpMIOKEHHH [OIycKaeTcsi pa3OuTh
JNMEKTPUYECKYIO0 CXEMY Ha HECKOJIBKO JIUCTOB (hopmara A4 wimu AS. B MOsSCHUTENBHOW 3amucKe
yKa3aTh OCHOBHBIE XapaKTEPUCTHKHU HMCIOIB3yEeMBIX TEXHHYECKHX cpencTB. O0beMm pasaena 2-3
cTp.

OO6mmii 06peM cnenmanbHOM yactu 31-45 crp.

7. 3akmoueHue. B 3axitoueHnN cieayeT NPUBECTH PE3ylIbTaThl PacueTa U cleNaTh OOt
BBIBOJ] O pabOTEe CHCTEMBI aBTOMAaTHYECKOTO YNPABICHHS B IIEJIOM U LenecooOpasHoCcTH €€
BHE/IPEHHUS HA JIaHHOM TEXHOJOTMYECKOM arperare. KpaTkuMm pacdeToM OIpeneiuTh
KOHOMUYECKYIO 3(p(peKTUBHOCTH paboThl JaHHOH cucTeMbl. O0beM 3aKitoueHus 2-4 cTp.

8. CnucoK MCcno/ib30BaHHBIX HCTOYHHKOB.

9. lIpuioxkenusi. B npunoxenue cienyeT BBIHECTH CXEMY aBTOMATU3aIUK U ONITUMH3AINH,
nporpaMMmy (MOIYNb) pacdeTa TEepPEXOAHBIX MPOIECCOB, IIEKTPUYECKYIO NPUHIHITAATBHYIO
cxemy KoHTypa. [Ipu HeoOXoAUMOCTH B cilyyae 60IbIIOro 00beMa pa3ieoB B IPUIOKEHUE MOTYT
OBITh BBIHECEHBI MaTeMaTHYecKast MOJCJIb U PaCUCTHI 110 HGI\/'I, a TaK>KC pacucT YKOHOMHYECKOM
3¢ PEeKTUBHOCTH pabOThI MPEIOKEHHOTO KOHTYpa aBTOMAaTHYECKOTO YIIPABICHHUSL.

OO61muii 00beM MOSICHUTENbHOM 3anucku (6e3 yuera npuinoxenuit) cocrasisier 30-40 ctp.

3. COCTAB KYPCOBOI'O ITPOEKTA
KypcoBoii IpoeKT IO0IKEH CONepKarh:

1) [TosicHuTEIBHYIO 3aITUCKY.

2) JleMOHCTpalMOHHBIN TpaguuecKuil Marepuani, KOTOPHI JOKEH ObITh BBHIMOJIHEHUH Ha
muctax (opmara Al B cOOTBETCTBUHU € TpeOOBaHUSAMH CyIIEeCTBYIOIIMX cTaHAapToB. K 3ammre
KypPCOBOTO MTPOEKTa 0053aTeNIbHO MPECTABICHNUE CIIEAYIOMNX JEMOHCTPAL[HOHHBIX JIMCTOB:

* QyHKIMOHAJIBHOI CXeMbl aBTOMATU3ALINN;

* rpaMKOB pacCUETHHIX MEPEXOTHBIX MPOLECCOB MPH ONTHUMAJIbHONH HACTPOMKE CHUCTEMBI
ABTOMATUYECKOTO YIIPABIICHNUS;

* IPUHLUIINAIBHON IEKTPUUECKON CXEMBbI KOHTYPa aBTOMaTUYECKOTO YIIPABJICHHUS.

JloToTHUTENBHO MOTYT OBITH IPEJCTABIEHBI CIEAYIOIINE TEMOHCTPAIIMOHHBIE JTUCTHI:

* CTPYKTypHas CX€Ma KOMIUIEKCA TEXHUYECKHUX CPEACTB CHUCTEMBI  YIIPaBICHUSA
TEXHOJIOTUYECKUM arperarom.

* CTPYKTYpHas CXeMa KOHTYpa YIIPABJICHHS TEXHOJIOIMYECKUM [TIapaMeTpOM IIpoLecca.



* MaTeMaTU4YeCcKas MOJENIb TEXHOJIOTHUECKOTO Mpoliecca.

* OJIOK — CXeMa aJITOpUTMa pacdeTa MEepPexXOoTHOr0 MPOIecca B CHCTEME aBTOMATHUECKOTO
yIpaBICHUS.

3) DNEeKTpOHHBIH HOCHUTENb (IUCK, NHUCKETa), HA KOTOPOM JIOJDKHBI OBITH COOpaHHBI BCE
Marepualibl KypCOBOTO TMpOEKTa: pedepar, MOSCHUTEIbHAS 3alucKa, JIeMOHCTPAI[MOHHBIE
YEepTEIKH, MporpaMma pacuera MepeXOAHbIX MporeccoB. JUck MomkeH ObITh MoanucaH. Takxke
JIOITyCKaeTCs 3arpy3ka Bcex (hailyioB mpoekTa Ha 0Opa3oBaTeNbHBINA MOPTa.

4. IOPAJOK U CPOKHU BBINNIOJIHEHUA U BAIUTHI KYPCOBOTI'O ITPOEKTA

Brinonnenue KypcoBoro npoekTa nNporu3BOJUTCS B TP dTana.

Jtan 1. [losryyeHune TeMbl KypCcOBOIo IPOEKTA.

Ha »ToM sTame CTygeHT ¢ yd4eToM HWMEIONIUXCS MarepuasioB (COOpaHHBIX B TEYCHHUU
IIPOU3BOICTBEHHOI NMPAKTUKE) CAMOCTOSATEIBHO OIMPEAEISeTCS C TEMOM KYypCOBOTO MPOEKTa U
comiacyer ero ¢ mnpernonasareiaeM. CieayeT ydyuThIBaTh, YTO BbIOpaHHAas TeMa B JajbHEHIIEM
MOKET OBITh UCIIONIb30BaHa it Oosiee TIyOOKOH MPopabOTKU U B TUIUIOMHOM npoekTe. Cucok
BO3MOXKHBIX TE€M KypPCOBOTO TMpOEKTa Ui PAa3IUYHBbIX T[EPEAeIOB METaUIyprUueCcKOro
MIPOM3BOICTBA MIPHUBEICH B CIEAYIOIIEM pa3Jieie METOJUYECKOTO YKa3aHHUsL.

Jran 2. BplnojHeHHe KypcOBOro NPoeKTa.

BoinonHenue KypcoBOro npoexkTa IpOU3BOAUTCS CTYAEHTOM IO pasfeliaM, ONpeAesIEHHbIX
npenonaBatenieM. OOBIYHO pa3feNbl BBIMOTHEHHUS KYPCOBOTO IPOEKTa Ompenensorcs (U
COBIIAJIAIOT) C pa3jiesaMu O0IIel U CIIeUaIbHON YaCTH.

Ha xoHCynpTanusx 1mo KypcoBOMY MPOEKTHPOBAHHIO CTYJIEHT B (JOpME KpaTKoro AOKIaia
IPEICTABIISIET PE3YNBTAThl PA0OTHI 110 TEKYLIEMY pa3Aey U UCIPaBIISET AONYIIEHHbIE OIINOKH.

Jnist cTyneHToB qHEBHOM (hopMbl 00yueHUs Ha BBIMOJIHEHHE U 0(hOpPMIICHHE BCErO KypCOBOTO
IPOEKTa OTBOAMTCS 12 Hezdenb, MOCJIE Yero MPOeKT CAAeTcs Ha IPOBEPKY IpEenojaBarelio,
KOTOPBIN MOCIIe NPOBEPKH HA3HAYAET CPOK 3alUTHI (OOBIYHO B TEUEHUH 3-5 JHEH mocie 3Toro).
KypcoBoii mpoekT gomkeH ObITh 3allMIIEH 10 Hayajla CECCHM.

Jist cTyneHToB 3a04HON (pOpMbI 00yUEHHSI Ha BBITIOJIHEHNE M O(OPMIIEHHE BCETro0 KypCOBOTO
npoekTa oTBoAauTcs 16 Hemenb. KypcoBoW MPOEKT coaeTcs Ha MPOBEPKY MPENOAaBaTesio B
nepBbIX ynciax ceccuu. Ilocne mpoBepku (uepe3 1-2 qHsS) Ha3HAUaeTCs CPOK 3aALIUTHI KypCOBOTO
npoekTa. KypcoBoil MpoeKT 10/keH ObITh 3alUIIEH JO OKOHYaHMSI CECCUU.

Irtan 3. 3ammMTa KypcoBOro nNpoeKTa.

3amuTa KypcoBOro MpoeKTa MpOoUucXoauT myonuyHo. B Teuenun 10-12 MUH cTyIeHT AOKEH
Ha3BaTb TEMY IMPOCKTA, KPATKO U3JIOKUTH LCJIb pa6OTI)I, eé AKTYAJIbHOCTD, ITOPAA0K BBIIIOJIHCHUA 1
e pesynbrarel. B ciydae He0OXOOUMOCTH CTYAEHT JOJDKEH OBITh TOTOB MPOJEMOHCTPUPOBATH
pa60Ty CHUCTCMbI Ha MOACIIN UJIM XO/ BBIMIOJHCHHUA pacycTa 1o nmporpaMmme.

CpoKu BBITOJHEHUS ATAMOB MPOEKTA ISl CTYACHTOB Pa3NuYHbIX (PopM 0O0ydeHuUs yKa3aHbI B
Tabm.1.

Tabmuma 1
CpOKU BBITIOJIHEHUS ATAIOB MPOEKTA JJIs CTYIEHTOB Pa3INIHbIX (opM 00yUdeHUs
27.03.04 27.03.04
OTan BBIITOJTHEHHUS

04YHOE 00yueHHe 3a04yHOE 00y4eHue
1. Ilony4yenue TeMsl (eBpaiib, 8 cemectp SHBaph, 5 Kypc
KypCOBOTO ITPOEKTa
2. BeimonHenue u (dheBpanb — mait, 8 STHBapb-aIpesb, 5 Kypc
oopMiIeHHE KypCOBOTO | CEMECTP
MIPOEKTa




3. 3amura KypcoBOro Maii, 8 cemecTp SHBaphb, 11 cemecTp
MPOEKTa arnpensb, S Kype

5. CHMCOK PEKOMEHAYEMbIX TEM KYPCOBOI'O ITPOEKTA

Ar10MepalnuoHHOEe MPOU3BOACTBO
1. ABromaru3anus TEXHOJIOTUYECKOTO Mpolecca B MOATOTOBUTEIILHOM OTICICHHUH.

Crnen.yacts. OnTUMHU3aLKS YIOPaBIEHUS MPOLIECCOM APOOICHHS] MAarepHalioB C LEJbI0
JIOCTHKEHHUSI MAaKCUMAJIbHO BO3MOXKHOW MTPOU3BOJIUTEIBHOCTH.

2. ABromaru3zanus TEXHOJIOTMYECKOro IMpoIecca CIeKaHus amiomepara B ycioBusx OAO
«MMK».

Crnen.yactb. ABTOMaru3anus MpoOLEcca pEryjlidpoBaHUs CKOPOCTHU AarjioJIEHThl IO
3aKOHUYEHHOCTH Tpoliecca CIIeKaHuUs.

Crnen.gacts. OnTuMu3anusl yIpaBiICHHUsS MPOLECCOM YBIAKHEHUS IIMXTHI C LEIbIO
obecrieueHrss MaKCUMaJIbHOM MPOU3BOAUTEIILHOCTH arJIOMaIlIiH.

Crnen.gacts. OnTUMH3aIUsS YIPABICHUS MPOIECCOM J03MPOBAHMS TOILIMBA B IIUXTY C
1EJIBI0 00ECTICUCHUSI MAKCUMAIBHOM CKOPOCTH CIIEKaHUS arjOIUXTHI.

Crnen.yacte. Ontummzanusi mporecca 100aBKH yriiepofa B amIOMIMXTy C IIENbIO
JOCTHKEHHUSI MAKCUMaJIbHO BO3MOXKHOW MTPOYHOCTH arJIONIUXTHI.

Kokcoxumuyeckoe npou3BoaCTBO
3. ABroMaTu3aIys TEIJIOBOTO U TEXHOJIOTHYECKOTO PEKMMa KOKCOBOW OaTaper B yCIOBHSX
OAO «MMKp.

Crner.uacte. Pa3paborarh aBTOMaTH3UPOBAHHYIO CHUCTEMY KOHTPOJIA M YIPaBICHUS
TEIUIOBBIM PEXHMOM KaMep KOKCOBOM OaTapeu.

4. ApBroMaru3anus TEXHOJOTHYECKOTO pexuma paboThl OCH30JIBHOTO  OTACICHUS
KOKCO-XuMHUueckoro npousBoactsa OAO «MMK»y.

Crnen.gacte. Ontumuzanusi mpolecca BblIeNeHUss OeH30jla € LEJIbI0 JIOCTH)KEHUS
MaKCUMAaJIbHO BO3MOKHOTO BbIXOAa OEH3071a.

5. ABToMarmzanMs TEXHOJOTHYECKOTO TIpollecca VYIIICTIOATOTOBUTEIBHOTO OTIEICHUS
KOKCO-XMMHYECKOTO TPpon3BozcTBa B ycinoBusax OAO «MMKy.
Crnerr.uactb. OnTuMu3anus npoiiecca IpoOaeHUss KAMEHHOTO YIVIS C LETbI0 00eCTIedeHUs
MaKCUMAaJIbHO BO3MOXXHOW MTPOU3BOAUTEIHLHOCTU APOOUTHLHOM YCTAHOBKH.
JlomeHHOe POU3BOACTBO
6. ABTOMaru3amus TEIUIOBOIO M TEXHOJOTMYECKOro pexuma noMmeHHon meun Nel0 OAO
«MMK».

Crnen.gactb. ABTOMAaTHYECKHII KOHTPOJb W YIpaBICHHE IIMXTONOAA4Ye M 3arpy3koi
[IMXTHI C UCTIONIH30BAHUEM CUCTEMBI OECKOHYCHOI 3arpy3KHu.

Crner.uacte. OnTuMu3aIisi mpolecca Moaayd MPUPOTHOTO ra3a B JOMEHHYIO Ie4Yb C
LEJIbI0 YMEHBIIEHUS pacxo/a KoKca.

Crner.yacte. OnTUMH3AIMS COOTHOIICHHS PACXOJ0B MPUPOJHOTO Ta3a W TEXHHUYECKOTO
KHUCTIOpO/a C MENbI0 00eCTIeYeHHs] MAKCHMAIIbHO BO3MOXKHOW MTPOU3BOAUTEILHOCTH JIOMEHHOMN
TIEYH.

7. ABromaru3anusi TEIUIOBOTO PEKHUMa BO3JyXOHArpeBaTessl JIOMEHHOM MeYu B YCIOBHUAX
OAO «MMK».

Crner.yacte. OntuMu3zanus TEIJIOBOIO pEeXHMa BO3AYXOHArpeBareisi C  IENbI0
obecrieueHrss MaKCUMaJIbHO BO3MOXKHOM aKKyMYJISIIMU TEIjIa 3a IEPHOJ] Harpena.

Crerr.yactb. OnTUMU3ALMS YIPABIECHUS IPOLIECCOM C)KUTAHUS TOILJIMBA B IEPUO]] HarpeBa
C IENBI0 JOCTHXKEHHUSI MAaKCHMaJIbHO BO3MOXHOW CKOPOCTH HarpeBa Kyroja 0 3aJaHHOMN
TEeMIIepaTyphbl.

KuciopoaHo-koHBepTepHOE MPOU3BOACTBO CTAJH
8. ABTOMaTH3alMsl TEIJIOBOTO U TEXHOJOTMUECKOTO PEKHUMA BBIIUIABKU CTAJIU B YCIOBHUAX



KKI[ OAO «MMK».

Crneu.yacte. VYmpaBieHue IpoleccoM, oOecreuuBaroliee MpeJoTBpalleHue U
HEIOMYIIEHNE BRIOPOCOB pacIuiaBa U IIJIaKa U3 KOHBEPTEPA.

Crnen.yacts. [IporHo3upoBaHue TEKYIIErOo COJEpKaHUS yIiepona B  Ipolecce
KOHBEPTEPHOU TUIABKHU ( IO aHAJIU3Y OTXOSIINX KOHBEPTEPHBIX ra30B).

Crnen.yacte. Pa3pabGorath cuCTEMy HENPEPHIBHOTO  PACUYETHOTO  OIpEIeICHUS
TEMIIEpaTyphl CTAJIM B MPOIIECCE KOHBEPTEPHOU IUIABKHU.

IIpou3BoaACTBO CTAU B JIEKTPOAYTOBBIX Ie4ax
9. ABromaru3zanus TEXHOJIOTUYECKOTro npolecca BoimiaBku ctainu B JICII nepemenHoro Toka
B ycioBusix OAO «MMK».

Crner.uacte. Ontumuzaiusi sHepretudyeckoro pexxkuma JCII ¢ uenpio J0CTHXKEHUS
MaKCUMAaJIbHON MPOU3BOIUTEIBHOCTH MEYH.

Crnen.gacts. OnTUMH3ALMS SHEPTETUUECKOTO PEXHUMA AIEKTPOAYTOBOM IJIaBKU C LIEIIBIO
JOCTIKEHUSI MUHUMAJILHOTO YAECJIBHOTO pacxo/ia 3MeKTPUYECKON SHEPTHH.

Crner.uacte. Ontumuzaiust 3Heprerudeckoro pexkuma JJCII-180 ¢ menpio nocTU)eHUs
MUHUMAaJIBHON ce0€CTOMMOCTH BBIILJIABISIEMOMN CTAIIH.

Crneu.yactb. ABTOMaruyeckoe yrpasieHue TemnoBeiM pexumoM JICII-180 ¢
UCIIOJIb30BaHNEM MH(POpPMAIIMM O KOCBEHHOM METOJIE pacyeTa TeKyIIeH TeMIepaTypbl KUAKON
CTaJIH.

JoBoaka cTajiM B yCTAHOBKAX BHeNIeYHOH 00padoTKuU
10. ABromaru3amusi TEIUIOBOTO M TEXHOJIOTHYECKOTO pPEXUMa B arperare JOBOJIKH CTald
(AC) B ycnosusx KKI OAO «MMK».

Crneu.gactb. ABTOMaru3anus IpoLecca J03UPOBAHMUS M IOJAYM IIJIAKOOOpa3yroIluX,
JICTUPYIOLIUX U PACKUCIIAIOIINX MAaTEPUAJIOB.

11. ABroMaruzamusi TEXHOJIOTMYECKOTO pEeXUMa JOBOAKUA CTald B arperare IMedb-KOBII
(AIIK) B ycnoBusax KKI[ OAO «MMKwy.

Crnerr.uactb. ABTOMaTH3MPOBAHHOE YIIPABJIECHUE TEIJIOBBIM PEKUMOM HarpeBa MeTajlia ¢
MCIIO0JIb30BAaHUEM CUCTEMBI HEMPEPHIBHOTO TEKYILETO KOHTPOJIS TEMIIEPATYPhl METaJIA.

Crner.uacte. OnTuMM3aIUs SHEPTETUYECKOTO PpEXUMa JOBOAKU CTald C  IIEJIBIO
obecredeHrs MakcuManbHOU iponsBoauTenbHocTH ATTK.

12. ABroMaru3amusi TEXHOJIOTHYECKOTO PEXKHMMa IMpoIlecca BaKyyMHUPOBAHHUS CTald B
YCTaHOBKE MOPLIMOHHOTO BAKYyMHPOBAHHUS.

Crner.yactb.  ABTOMaTH4ecKO€  YIpPABJICHHE  MPOIIECCOM  BaKyyMHUPOBaHHS  C
UCTIONBb30BaHNEM UH(OPMAIIUK O TEKYILIEM COJep>KaHUU Ta30B B METaJIE.

13. ABroMaru3amusi TEXHOJIOTHYECKOTO PEXKHMMa IMpoIecca BaKyyMHPOBAaHMS CTald B
ycTaHoBKe HupkyasiunoHHoro tuna B OCIIL OAO «MMK».

Crnerr.yactb. OnTUMHU3AIMS YIPABJICHHS PACXOIOM TPAHCIIOPTUPYIOIIETO Ta3a (aproHa) ¢
LEIbI0 JOCTHUKEHHUSI MAaKCUMAJIbHON POU3BOJUTENBHOCTH YCTAHOBKH.

Crner.uacte. Pa3zpaborarte aBTOMaru3WpOBaHHYIO CHUCTEMY ONpPENETICHUS OKOHYAHUS
mpolecca BaKyyMUpPOBaHUS TIPU JOCTHKEHUU 3aJaHHOTO COIEp KaHUsI yriiepoja B MeTae (1o
aHAJINU3Y OTXOSALINX Ia30B).

PazimBka cranu na MHJI3
14. ABTOoMaTH3anusi TEXHOJIOTHYECKOTO MPOIIECCa PA3IMBKU CTATH HA CIISIOOBBIE 3aTOTOBKU B
ycnoBusix KKI[ OAO «MMKy.

Crner.yactb. ABTOMAaTMYECKOE DPETYIUPOBAHHE YPOBHEH MeTala B TPOMEKYTOYHOM
KOBIIIE M KPUCTAJIA3ATOPE.

Crner.yactb. ABTOMaTH3MpOBaHHAs CHUCTEMa YIPABJICHHUS CKOPOCTHIO pa3JIMBKA B
3aBUCHMOCTH OT TEMIIEpaTypbl CTadd B MPOMEKYTOUHOM KOBILIE€ W MapKd pPa3IuBaeMoi
(Haripumep, TpaHchOpPMaTOPHO) CTalIH.

15. ABToMaTu3anus TEXHOJIOTUUECKOTO MPOLECCa Pa3IuBKHU CTAJIM HA COPTOBBIE 3arOTOBKU B
yenoBusix DCIIL OAO «MMKy.

Crnerm.yacte. ABTOMaru3auMs Impoiecca oxJaxzaeHuss wmerawia B 3BO ¢ menbto



JOCTHKEHHUSI PABHOMEPHOT'O OXJIAXK/ICHHUS 3arOTOBKH.
IIpokaTHoe MPOU3BOACTBO
16. ABTOomMaru3anus TEIIOBOTO peXXUMa METOAUYECKUX redel B ycioBusax crana 2500 OAO
«MMK».

Crnen.gacts. OntuMu3anus YIpaBJIEHUs IPOLIECCOM CHKUIaHUS TOIUIMBA C LIEJIBIO
JOCTIKEHUSI MAaKCUMAJIbHO BO3MO>KHOM CKOPOCTH HarpeBa MeTasuia.

Crnen.yacts. Pa3paborarb aBTOMaTMuYeCKyl0 CHUCTEMY  ONPEACIEHUs  TEKYLIETo
TEMIIEPATypHOTO COCTOSIHMSI HarpeBaeMoro MeTajjla Ha BBIXOJAE U3 TMe4Yd C LEJbIo
CTaOUITM3alMK TEMIIepaTyphl packara clsi00OBBIX 3arOTOBOK.

17. ABromaTruzaius TEIJIOBOTO peKHUMa IMpU HarpeBe metaa B nedax craHa 2000 OAO
«MMK».

Crneu.gacts. OnTUMHU3aNKs YIPaBIEHUS IPOLIECCOM CXKUTaHUs TOIUIMBA B 30HAX HArpeBa C
LeJIbI0 MUHMMM3AIMY 3aTpaT TOIUIMBA Ha HAarpeB.

Cren.yactb. ABTOMarnyeckas CUCTeMa MPOTHO3UPOBAHUS U KOPPEKIIMU OOIIETO BPEMEHH
HarpeBa Ka)kJI0i 11o1aBaeMoil 3ar0TOBKH.

18. ABromaru3anusi TEIJIOBOIO pEeXMMa METOIMYECKUX meued coproBoro craHa OAO
«MMK)» (110 BEIOODY).

Crnen.gactb. ABTOMaTHYeCKass CUCTEMa KOPPEKIMHM TEIUIOBOIO peXHMa TIeYd MpH
W3MEHEHUU TEeKYIIeH MPOU3BOJUTEILHOCTH CTaHa.

19. ABroMaTu3aiusi TEIJIOBOTO PEXHMMa CBETIOTO OTXKHUIa MeTallla B IedaxX KOJIMAKOBOTO
tuna jucronpokarHoro uexa JII-5 OAO «MMK».

Crnen.gactb. ABTOMaruyeckass CHCTEMa PETyJIUpOBAaHHUS TEMIIEPaTypbl OTKUTaeMOTO
MeTajia C y4eTOM JUHAMHUKHU KOJIaKOBOM U CTEH/I0BOM TepMorap.

20. ApromMaru3aiusi TEIUIOBOTO peXuMa B 30HaxX HarpeBa OamenHoi meun AIHIL mexa
nokpbITuil OAO «MMK».

Cren.gactb. ABTOMaTU3UpPOBAaHHAS CHCTEMa BKIIFOUCHHSI TOPEJIOK C ENIbI0 CTa0MITH3aINH
TEMIEpaTypbl MOJIOCHI Ha BBIXOAE M3 YydacTKa HarpeBa U OO0ECHeyeHUs] COXPaHHOCTH
paZvalMoOHHBIX TPYO.

ConyTcTBYIO1IME POU3BOACTBA
21. ABromaru3aius TeIIoBOro pexuma naporereparopa (koria) TOL[ OAO «MMKx.

Crnen.gactb.  ABTOMaTH3UMpOBaHHAs CUCTEMAa  KOPPEKLHMH  TEIUIOBOTO  pexuma
naporeHeparopa npu U3MEHEHUHU KOJIMYECTBa BhIPAaOAThIBAEMO 2JIEKTPOIHEPTUH.

22. ABromaru3aius TEIJIOBOIO PEeXHMMa PACHbUIUTENBHOIO CYLIWJIA JJIs MPUTOTOBICHUS
TPaHYIHPOBAHHBIX IIJTAKOOOPa3yIOIINX CMECEH.

Crneun.gactb. ABTOMAaTu3alldsg TEMIIEPAaTYpHOTO pPEXHUMa M YIPaBICHHE IPOLECCOM
CKUTAHMS TOILJIMBA ISl TOTYYEHUS 3a/IaHHOTO KaueCTBa CMECH.

23. ABromaru3alus TEMIOBOrO peXuMa rneden AJis CyIIKU U OT’KUTa U3JIeIHI OTHEYITOPHOTO
npousBoactBa OAO «MMKy.

Crnen.gactb. ABTOMaTH3allusi TEIUIOBOTO peXUMa TMe4Yell C IeNbl0  JOCTHKEHUS
TpeOyeMoro KauecTBa OrHEYIOPHBIX U3JIEJINH.



