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JIucT akTyajau3auuu padodeid mporpaMmMbl
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1 Ilesin ocBOEHMSI TUCHUIIIIMHBI (MOTYJIs1)

[enssMu OCBOECHMSI JTUCUUIUIMHBI «ABTOMATH3alMsl TEXHOJOTMYECKUX IMPOIIECCOB U
MPOU3BOJICTBY  ABIAIOTCA: OOy4YeHHE CTYJEHTOB BAKHEHIIMM HAy4YHBIM [PUHIMIIAM
npoekTupoBaHuu oTnAeibHbIX yacTel ACYTII B COOTBETCTBUM C TEXHMUYECKHUM 3aJJaHUEM C
Y4E€TOM CYIIECTBYIOIIMX M BBIOPAHHBIX ONTHMAJIbHBIX TEXHMUYECKUX peIIeHuH, coOroaas
TpeOoBaHUsT K (QyHKIHOHANY cucrteMbl. OOydeHUE CTyJIEeHTOB OOOCHOBAaHUIO IPOCKTHBIX
pelieHui, a TakkKe pa3pabOTKU TEXHUYECKOM MJOKyMEHTAllMH JAJis OTHENbHBIX pPa3/esioB
ACKU3HOTO MTPOEKTA Ha PA3IMYHBIX cTaausx mpoektupoanust ACY TII.

2 MecTo AMCUUITUHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuumimHa ABTOMaTu3alys TEXHOJIOIMUECKUX IPOLIECCOB M MPOU3BOJCTB BXOJUT B
yacTh y4yeOHOro IUIaHa (OPMHUPYEMYIO YYacTHMKaMM OOpa30BaTENIbHBIX OTHOLIEHUH
00pa30BaTebHOI IPOrpaMMBbl.

Jnis  W3ydyeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJCHUsA),
chOopMHUPOBAHHBIE B PE3YJIbTATE U3YUCHUS JUCIUIUTNH/ IPAKTHK:

ABTOMaTH3UPOBAaHHbIE HH(POPMAIIMOHHBIE CUCTEMBI

Kommiekcol Texuuueckux cpeacts B CAY

MopennpoBaHue CHCTEM YIIPABICHHUS

TexHudeckue cpeacTBa aBTOMATU3ALMH U YIIPABJICHUS

TexHuueckue n3MepeHus 1 MPHUOOPHI

CucreMpl aBTOMaTU3allUU U yIIPABICHUS

[IponsBoacTBEHHAs - IPOEKTHAS TPAKTUKA

AmnmnapaTHoe ¥ IpOorpaMMHO€E 00ECIIEUeHUE OTKPBITHIX UHTETPUPOBAHHBIX CUCTEM

ba3sl naHHBIX ¥ cucTeMbl qucneryepckoro ynpasiueHus B ACY TII

3HaHus (yMeHUs, BlaJIeHUs), MOJIYUYCHHbIE MIPU MU3yUYEHUH JAaHHOM JUCHMILIUHBI OyIyT
HEOOXOIUMBI [T U3Y4YEeHUS AUCHUIUINH/IPAKTHK:

IIpon3BoacTBEHHAs — IPEAANUIIIIOMHAS IPAKTUKA

[ToaroroBka k craye u cra4a rocy 1apCTBEHHOIO IK3aMeHa

[lonroroBka K  mpoueaype  3alUThl U MpoLEaypa  3allluThl  BBITYCKHOM
KBaJTM(PHUKAIIMOHHOHN pabOThI

3 Komnerenuuu odyuarouierocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOAYJISA) M IVIAHMPYeMble pe3y/IbTaThl 00yUeHHu s

B pesynbrare ocBoeHUS AMCUMILIMHBI (MOIYJsl) «ABTOMATH3aLUsl TEXHOJOTHYECKUX
IPOLIECCOB M IPOU3BOJICTB» 00yUaIOIIUNCS JOIKEH 00J1aAaTh CIe Y IONMMHI KOMITETeHIIUAMMU:

KOI[ HHIUKATOpa I/IHIII/IKaTOp JOCTHXXCHHA KOMIICTCHIIMH

[IK-3 CnocoGeH mnpuHUMATh  ydacTH€ B  IPOEKTHUPOBAHWMU  OTHEIBHBIX  YacTel
ABTOMATHU3UPOBAHHOW CHCTEMbI YINPABICHHUS TEXHOJOIMUECKHMHU TMpOIeccaMd C Y4YeTOM
CYLIECTBYIOIIUX M BBIOPAHHBIX ONTHUMAJIbHBIX TEXHUUECKUX peIIeHHH, co0ronas TpeOGoBaHus K
(GYHKIIMOHATYy CHCTEMbl M TIPOBOAWTH OOOCHOBAaHME TMPOEKTHBIX pELIEHUI, a Takxke
pa3pabaThiBaTh JOKYMEHTAIIUIO TEKCTOBOW M rpaduueckoi 4acTeil 3CKU3HOTO U TEXHUYECKOTO
MIPOEKTOB aBTOMATU3UPOBAHHOM CHCTEMBI YIIPABICHUS TEXHOJIOTUYECKUMH ITPOLIECCaMU

[K-3.1 Pemaer mnpodeccuoHanbHble 33Ja4d MO MPOEKTUPOBAHUIO OTAENbHBIX
yacTeld aBTOMATHU3MPOBAHHOM CHUCTEMBI YIIPABJICHUS TEXHOJIOIMUECKUMU
poleccaMu

I1K-3.2 BrimonHseT 0030p CymecTBYIOMMX PEMICHU MO0 aBTOMAaTHU3aIlui 00bEKTa,

OMpeaAcCiICT TCXHUYCCKUC Tp€60BaHI/IH H HOCPCUYCHb U3JCIUN  JIJIs
KOMIIJICKTOBAHHUA aBTOMaTH3HDOBaHHOﬁ CHUCTCMBI YIIPABJICHUA

I1K-3.3 Bri6upaet criocoObI pa3paboTku 1 0popMIIEHUST TEKCTOBOU M TpaduuecKon
JacTell IPOSKTHOM JOKYMEHTAIIUN aBTOMATU3UPOBAHHOMI




CHUCTCMbI YHPABJICHUSA TCXHOJIOTHUYCCKUMH MPOHCCCaMU B COOTBCTCTBUU C
T'pe6OBaHI/I5IMI/I HOPMATHBHBIX IIPABOBBIX AKTOB




4. CTpyKTypa, 00bEM U COlepPKaHMe TUCITUIIJIMHBI (MOTYJIs1)
OO0mast TpyI0eMKOCTh TUCIHUILTHHBI cocTaBisgeT 10 3auetHpix enununl 360 akaza. 4yacoB, B TOM
qHCIe:
—KOHTaKTHas pabora— 169 akan. 4acos:
—ayauTtopHas — 160 akaj. 9acos;
— BHeayIUTOpHas — 9 akaj1. 4acos;
— caMmocTosTenpHas pabora—119,6 akas. yacos;
— B (hopMe npakTHUeckoil moaroroBku — 11 akan. vac;
— IMOJTOTOBKA K 3k3aMeny — 71,4 akaj. yac

®opma aTTecTaluu - 9K3aMEH, KypCOBOM ITPOEKT

AynutopHas s
o | KOHTaKTHAS pabora E 5 dopma TeKyLIEro
= o X Bu KOHTDOJISt
Pasnen/ Tema 3 (B axaz. 7acax) £ A . p Kon
S & © | caMOCTOSTENbHOH | ycleBaeMOCTH U
JUCLIATUINHBI 5] <P ., | xommeTenn
@) g £ padoThI MIPOMEKYTOUHOH
Tex. 71a0. | mpakT. R aTTeCTaLHN
3aH. | 3aH. | O &
1. Crpykrypa coBpemenHoii ACY
TII
CaMocCTOoATenbHOE
n3ydyeHune yaeOHon
U Hay4HOH
JATEPaTypHI. .
patyp Y CTHBIH 0npoc 1Mo
1.1 Hepapxuueckas CTpyKTypa Iouck HCKIIHOHHOM
ACY TII. YporHu u QyHKIHK JIOTIOJTHUTENILHOM MaTeu Ny r)llo IK-3.1,
ACY TII no Ha3zHaueHHIO. 2 2 2 uH(popMaIU B pHamy MK-3.2,
TeMaM
VYupasnstonme pyakuun ACY AJIEKTPOHHBIX I1K-3.3
1a00paTOPHBIX
TII. CpeacTBax.
pabot
[Toaroroska
oT4era o
11a00paTOPHBIM
aboTaMm.
7 p
CamocTosTenbHOe
u3yueHHue y4eOHOH
W Hay4qHOU .
sTepaTyphI YcTHBIN onpoc 1o
1.2 Bugsl obecnieuennit ACY. ’ JIEKIIHOHHOMY
dopmynupoBKa TpeOOBaHUH K Honcex MaTepHaiy U 1o IR-3.1,
PMYJIHp P 2 2 4 JIOTIOJTHUTEIHLHOM praity I1K-3.2,
(YHKIIMOHUPOBAHHIO ACY. TeMaMm
HHPOPMAIHH 10 I1K-3.3
3amaun ACY TII. 11a00paTOPHBIX
teme. [logroroska
pabot
oTyera o
71a00PaTOPHBIM
paboTam.
Hroro mo paznemy 4 4 6
2. [puHIMIIEL aHanmm3a
TEXHOJIOTHYECKOT0 TIpolecca mpu
MOATOTOBKE €r0 K aBTOMaTH3alluU




2.1 ITocnenoBarensHOCTE CaMoCTOATETHLHOE
MPOBEJICHHS JTalloB aHalk3a H3yYCHUE YUCOHOM
TEXHOJIOTHUYECKUX  OOBEKTOB M HAyYHOU .
pu MOATOTOBKE HX K JIUTE };T BI VCTHEL ompoc 110 TIK-3.1,
P 2 2 2 PaTyphL. JICKITHOHHOMY I1K-3.2,
aBTOMATH3alIHH. TTouck
N Mmarepuany ITK-3.3
OOcnenoBanne  00OBbCKTa H JOTOJHUTEIBHOM
000CHOBaHUE HEOOXOIMMOCTH HHPOPMAITHH O
cosmanus B AC. TeMe.
CaMOCTOSITEIbHOE
HM3y4YeHUE yUeOHOM
2.2 dopmupoBanue Y yuet
. Y HAy4HOU .
TpeOOBaHUI TMOJIL30BATENS K YcTHBIN onpoc 1o I1K-3.1,

. JIUTEPATYPHI.

aBTOMATH3UPOBAaHHOHN CHCTEME. 2 2 2 JICKITHOHHOMY [K-3.2,
TTouck
N3yyenue 00BbeKTa . Mmarepuany IK-3.3
JIOTIOJIHUTEILHOM
aBTOMAaTH3aIMH.
HHPOPMAITHH 10
TEeMe.
CaMOCTOSITEIbHOE
n3yueHue y4eOHoi
W Hay4qHOU .
YcTHBIH ompoc 1o
2.3 Pa3paboTka KOHIICTIIIUN JIUTEPATYPBI.

. JIEKITHOHHOMY
aBTOMATH3UPOBAHHOM TTonck MATEPHATY 1 1O I1K-3.1,
CHUCTEMBI. JCKHM3HBIA IPOEKT. 2 2 8 JIOTIOJTHUTEILHOM puaiy I1K-3.2,

TeMaM
TIpumep pa3paboTKu HHPOPMAITHH 10 I1K-3.3
11a00paTOPHBIX
ACKH3HOT'O MTPOEKTA. teme. [Togroroska
pabor
OTYETA 10
112a00paTOpHBIM
paboram.
Hroro 1o pazneny 6 6 12
Hroro 3a cemectp 36 36 68,2 SK3aMeH
3. Amnanms TEXHOJIOTHYECKUX
MPOIIECCOB METaJUTypru4ecKoro
MPOU3BOCTBA
CaMocCToATETHLHOE
u3ydyeHue yueOHon
¥ Hay4YHOM .
3.1 ABTomaru3amus mHpolecca HI/ITCp};Typr YcTHBIH onpoc 1o
M3MENTBYCHUS JTHBIX ’ JIEKITHOHHOM
MaTepHAIOB YCTngICTBa Tomci MaTeu Hany u zo IK-3.1,
P " L 2 2 6 JIOTIOJTHUTEIHLHOM praiy I1K-3.2,
MEPBUYHOM CTaJUU IPOOIICHHUS. TeMaM
HHPOPMAIHH 10 I1K-3.3
OTKpBITHIE u 3aKpBITHIC n1abopaTopHBIX
Teme. [ToaroroBka
PEKUMBI U3MENTbYCHUS. pabor
OTYeTa 110
71a00PaTOPHBIM
paboTam.
CaMOoCTOSITEIbHOE
u3yueHue yueOHoi
U Hay4HOMH
JIATEPaTyPEI. .
patyp YceTHbIi onpoc 1o
Touck JIEKITHOHHOM
3.2 ABTOMaTH3aLMs MPOLIECCOB AAOTIOTHHATENLHOH MaTepHany u 3’0 IK-3.1,
oéorameHMﬂ )I(eﬂeSHLII))( fil 2 2 2 nHGopmaLyy B IT)eMal}\//[ IK-3.2,
pyA. 3JIEKTPOHHBIX I1K-3.3
11abopaTOPHBIX
Cpe/CTBax.
pabot
IToaroroBka
0oTYEeTA 110
na0opaTopHBIM

paboram.




3.3 ABromaruszarus mpoiiecca

arioMepany  pyAaHON dYacTu CamocTosaTenpHOe
HIMXTHI u poriecca u3yueHue y4eOHoi
MIPOM3BOCTBA OKaTBIIIEH. U Hay4HOU .
VYcTHBIH ompoc 1o
CriocoObl  M3MEpeHUs] YpOBHS JIUTEPATYPHI.
JIEKIIIOHHOMY
MaTepHajoB B OyHKepe, THIIbI ITouck MK-3.1,
. | MaTepuanmy u o
JI03aTOPOB BUOpAIMOHHBIE, 8 | momosHHUTENBHOM TeMam [K-3.2,
OapabaHHbIe, TapeypyaThle. UHOPMAIIH 110 IK-3.3
11a00paTOPHBIX
CxeMbI U crocoObl M3MEPEHUS teme. [logroroBka aGoT
Macchl CBHIIYYHX MaTepHaoB oTyeTa 1o p
Ha TpaHcnoprepax. Cxemsl 1a00PaTOPHBIM
yIpaBlIeHUS JI03UPOBaHUEM paboram.
KOMITOHEHTOB IITHXTHI.
CamocrosTensHoe
n3yueHue y4eOHoi
3.4 Astomarumzanus mporiecca Y yuet
1 HAy9IHOU
MIPOU3BO/ICTBA KOKCa.
JIUTEPATYPHI. .
Ocobennoctn mporecca. Towex YcTHBIH ompoc 1o
OyHKIMOHATbHAS cxema . JIEKIITMOHHOM
KO};IT Iinm A aBTOMAaTH3aluU AOTOIHHTEIEHOE MaTeu Hainy u go IIK-3.1,
PO 6 “HPOPMALIUH B puaiy I1K-3.2,
KOKCOBOM Oarapeu. TeMaM
3JIEKTPOHHBIX IK-3.3
OnruMu3zanus yIpaBIeHUs CpeCTBAX 71ab0PaTOPHBIX
POLIECCOM W3BIICYCHHS p ) pabot
[ToaroroBka
MOJIC3HBIX ~ MaTepUalioB U3
oTyera o
KOKCOBOTO Ta3a.
112a00paToOpHBIM
paboram.
CaMmocrosTensHoe
n3ydyeHune yaeOHon
3.5 Oco0eHHOCTU TEXHOJIOTHU U Hay4HOH
BBITUIABKH YyT'yHA B TOMEHHOH JATEPaTyPHI.
[eYu. ITouck
OyHKIHOHATBHAS cxema JOTIOJTHUTENBHOM .
YcTHBIH onpoc 1o
KOHTPOJIA U YIIpaBJICHUSA uH(pOpMaIHH B
JIEKIUOHHOMY
BBITUIABKH qyTyHa, JNIEKTPOHHBIX MK-3.1,
MaTepHaiy.
0COOEHHOCTH paboThl 10 CpeCTBax. I1K-3.2,
AynutopHas
OTHENBHBIX KOHTYPOB H CHCTEM IMoarotoBka IK-3.3
KOHTPOJIbHAS
YIIpaBJICHUS: nogadyu OT4YECTAa 110 a60Ta
MarepuaioB M 3arpys3Kd, 1ab0PaTOPHBIM p '
TETJIOBBIM PEXKIMOM, paboTam.
ra30IMHAMIYECKAM PEKIMOM ITonroroBka
M XOJIOM TI€YH. ayIUTOPHOU
KOHTPOJIBHON
paborte.
CamocTosaTenbHOoe
3.6 TexHOMOTHYECKHE N
n3ydyeHune yaeOHoi
0COOCHHOCTH BBITIABKH CTaIlU N
N Y HAy4YHOU o
B KOHBEPTOpax C MPOIYBKOH YcTHBIN onpoc 1o
MeTaa KHUCJIOPOJIOM JHTCPATYDHL. JICKLIMOHHOM
DyHKIMOHaNLHAS pcxeMa' Touck MaTrepuall I/Ir}llo TK-3.1,
KO}II-IT 0J151 u MIpaBJICHUSA 2 AOTIONHHTE LHOR Eemaz/[ [K-3.2,
P yrp uHpopMaIHK 110 IK-3.3
KOHBEPTOPHBIM TPOLIECCOM. 1ab0PaTOPHBIX
teme. [loaroroBka
Cucremsl NPENOTBPALLECHUSA pabot
oTyera o
BBIODOCOB M YIIpaBJICHUE
na0opaTopHBIM

OTBOJOM IIJIABUJIBHBIX I'a30B.

paboram.




CaMocCTosTenbHOE
U3yueHHe y4eOHOM

W HAyYHOH
JIUTEPaTypPHL. .
paryp VYcTHBIH ompoc 1o
3.7 ABTomaTrH3amus mpoiecca ITouck
. JICKIIUOHHOMY
BBIIUIABKHU cTanu B JIOMIOJIHUTEILHOM I1K-3.1,
MaTepuany 1 o
AJIEKTPOIYTOBBIX 2 “HGOPMALIUH B TeMan IK-3.2,
CTaJIeTIaBHIIbHBIX nevax AJIEKTPOHHBIX IK-3.3
11ab0paTOPHBIX
MEPEMEHHOT0 TOKa CpecTBax. aGor
[Moaroroska p
oTyeTa 1o
1ab0PaTOPHBIM
paboram.
3.8 ABTomMaTH3aIMs IPOIECCOB
BHETICYHOH NOBOJKH CTaId B
CaMmocrosTensHoe
ANEKTPOAYTOBBIX  KOBII-MEYb -
u3yueHue y4eOHoi
(AKII) u yCTaHOBKax N
U Hay4HOMH
BaKyyMHPOBaHHUS cTaJy.
JIATEPaTyPHI. .
TexHomornueckue Houcx YcTHBIH ompoc 1o
0coOeHHOCTH . JIEKIITMOHHOM
MPKYJSIIAOHHOTO JIOTIOTHHTEILHOH MaTeuI/IaJI I/II?IIO MK-3.1,
LPKY. 4 uHopMayu B puaiy [K-3.2,
BaKyyMHPOBaHHUS cTaJy. TeMaM
AJIEKTPOHHBIX I1K-3.3
OyHKIHOHATBHASL cxema cpecTBax 71ab0PaTOPHBIX
KOHTPOJISI W  PEryJMpOBaHUS ) abot
P PEryITHp [Toaroroska p
mporecca  BaKyyMHPOBAHHSI.
oTyeTa 1o
OnruMu3anus yIpaBJIeHUs
n1ab0paTOpHBIM
MPOLIECCOM  JUTS  JIOCTIDKEHUS
M paboTam.
MaKCHMaJbHOM
MPOU3BOIUTELHOCTH.
CaMmocrosTensHoe
n3ydyeHune yaeOHon
U Hay4HOH
JATEPaTyPHI. .
3.9 ABTomarm3zamus mporecca le)uc};p Y CTHBIH 0npoc 1Mo
A3JIMBKM CTaJId Ha MallMHAaX . JIEKIITMOHHOM
Een €PBIBHOTO JUTBS JIOTOHHATETLHOU MaTeuI/IaJI I/Ir)llo MK-3.1,
pep 4 “HPOPMAIIUH B pHary I1K-3.2,
3arotoBok (MHJI3) wu Ha TeMaMm
N 3JEKTPOHHBIX [K-3.3
JIUTEHHO- MIPOKATHBIX 71ab0PaTOPHBIX
CpencTBax.
KOMIIJIEKCaX pabot
[NoaroroBka
oTyera no
71a00PaTOPHBIM
paboTam.
CamocTosaTenbHOoe
n3ydeHune yaeOHoH
U Hay4HOMH
JIUTEPaTyPHI. .
3.10 ABromarm3anus mpouecca HF;HC};p Y CTHBIHA 0npoc 1Mo
Harpesa MeTasia nepe . JICKIITMOHHOM
I r(ﬁ(aTKOfI U B 0 oueI():cg JIOTOIHHATETLHOU MaTeuHan I/Ir}llo MR-3.1,
p . P 4,2 | unbopManmu B pHany IK-3.2,
TEPMUYECKO 00paboTku B TeMaMm
JJIEKTPOHHBIX I1K-3.3
neyax KaMepHOTO u 1ab0PaTOPHBIX
CpencTBax.
MPOXOAHOTO THUIIOB pabot
[MoaroroBka
oT4era no
71a00PaTOPHBIM

paboTam.




3.11 OcobeHHOCTH yTIpaBICHUS

CaMocCTosTenbHOE
U3yueHHe y4eOHOM

Y HAY9IHOU
TEXHOJIOTHYECKHM TPOLIECCOM
JIUTEPaTypPHL.
HarpeBa MeTajyla B [edax Touck
MIPOXOJIHOTO THNA. .. | YerHbIii onpoc mo
OyHKINOHATBHASL cxema JIOTIOTHHTEIBHOH JIEKINOHHOM
KOZIT 0JIs u TIpaBJICHUS uHpopMaIH B Marepuaity u 1?170 MK-3.1,
P ynip AIEKTPOHHBIX praiy I1K-3.2,
TETJIOBBIM PEKIMOM TeMaM
N N CpezcTBax. IK-3.3
MHOTO30HHOW HarpeBaTelbHOM 1ab0PaTOPHBIX
[ToaroroBka
ey u. OnTuMu3zarus pabot
oTyera o
yIpaBJICHUs TETJIOBBIM
11a00paTopHBIM
PEKIMOM HarpeBaTebHBIX
. paboTam.
neyeil.
IloaroroBka k
9K3aMEHy
CamocrosTensHoe
u3yueHue y4eOHoi
1 HAy9IHOU
JIUTEPATYPHI. .
YcTHBIN onpoc 1o
3.12 OcobeHHOCTH TEXHOJIOTHU Iouck p
N JIEKIIIOHHOMY
MOJTYYCHUS TIOCKOTO U JIOTIOJTHUTEJIbHOU
MaTepuay u 1o
COpPTOBOTO npoKara. “HPOPMAIIUH B TeMam I1K-3.2
ABToMaTH3zanus  MPOKATHBIX AJIEKTPOHHBIX
11ab0paTOPHBIX
CTaHOB. CpencTBax.
pabor
[ToaroroBka
oTyera o
112a00paTOpHBIM
paboram.
CamocrosTenpHoe
3.13 Cucrtemsl ympaBieHUS .
u3ydyeHue yueOHoH
napaMeTpaMu MPOLIECCOB .
1 HAy9IHOH
MTPOKATKH. VYnpasnenue
JIUTEPATYPHI.
TIOJIO’)KEHUEM TOPH30HTATBHBIX .
TTouck VYceTHbI onpoc no
BaJIKOB . Cucrema .
JIOTIOJTHUTENILHOW |  JICKIIMOHHOMY
ABTOMaTHYECKOTO
“HPOPMAIIUH B MaTepHaiy H Mo [1K-3.2
peryaupoBaHue TOJILIVHBI.
AJIEKTPOHHBIX TeMam
Cucrema KOMITEHCAIIUH
Cpe/CTBax. nabopaTopHbIX pad
AKCIIEHTPUCHUTETA BaJIKOB.
[NoaroroBka
Cucrema aBTOMAaTHYECKOTO
eTyJIMPOBAHUS LIAPUHBI orHera no
Pery TP P 71a00PaTOPHBIM
MOJIOCHI
paboTam.
CamocTosTenpHOe
u3yueHHue y4eOHOH
3.14 ABromatu3anus mporecca y Y N
o 7 HAy9HOU
ropsyeil npokatku. CHCTEeMbI
JIUTEPATYPHI. .
TIO3UIIMOHHOTO yIpaBIIeHUs onex YcTHBIN onpoc 1o
MeXaHHU3MaMu MPOKATHOTO . JICKIITHOHHOMY
JIOTIOJTHUTEILHOU
CTaHa. Cucrema MaTepuany 1 1o
nHGOPMALIUH B I1K-3.2
pEeryJMpOBaHUs HATSDKECHHS B TeMaM
. . AJIEKTPOHHBIX
HeNpepbIBHON YEepHOBOIT CpencTBax 71ab0PaTOPHBIX
rpynme kiereil. YmpaBieHue p pabot
M IToaroroBka
OXJIKAECHHEM W  CMOTKOH
oT4era no

I10JIOCHI

71a00PaTOPHBIM
paboTam.




3.15 ABromaTu3anus mpoiecca

XOJIOTHOM MIPOKATKH.
Crpykrypa ACY TII
PYKTYD CamocrosTensHoe
HENPEePHIBHOTO cTaHa o
N n3ydeHune yaeOHoH
XOJIOAHOM mpokaTku. Cucrema N
. Y HAy9IHOU
yrpasieHuss paboToit craHa.
JUTEPaTypPHL.
Cucremsl yIpaBJICHUs .
ITouck VYcTHBIH ompoc 1o
THAPABINYECKUMH .
. JOTIOJHUTENBHON |  JIEKIIMOHHOMY
HOKUMHBIMA  YCTPOHCTBaMU.
nHopMalMM B | marepuaiy u 1o ITK-3.2
Vmpasnenue CKOPOCTBIO
JIIEKTPOHHBIX TeMaMm
MIPOKATKH. Cucrema
CpelcTBax. 71ab0PaTOPHBIX
PeryIupoBaHus
[Moaroroska pabot
TUIOCKOCTHOCTH TIOJIOCHI
oTyeTa 1o
HETPEPHIBHOTO cTaHa
N 1a00PaTOPHBIM
XOJIOTHOH MPOKATKH.
paboram.
OynkinoHanbHas cxema ACY
TII  peBepcuBHOTO  CTaHa
XOJIOZIHOM TIPOKATKU
CamocrosTensHoe
u3yueHue y4eOHoi
W Hay4qHOU
JIUTEPATYPHI.
Tlownck YCcTHBIN onpoc 1o
3.16 Cucrembl aBTOMAaTH3AIMU N
N JIOIIOJIHUTENILHOM |  JIEKITMOHHOMY
mpoliecca COPTOBOM NPOKATKH.
uHopMaIyu B MaTepuaity U 1o [K-3.2
VYupapnenue TIOJIO)KEHHEM
JIIEKTPOHHBIX TeMaM
JIMHEEK.
CpelcTBax. 112a00paTOPHBIX
IMoaroroska pabor
oTyeTa 1o
11a00paTOPHBIM
paboram.
CamocTrosTenpHoe
3.17 ACY TII npokarku TpyO u3yueHHue y4eOHoI
Ha HeTpepbIBHOM u 1 HAy9IHOU
€AyKIHOHHOM CTaHax. JIUTEPATYPHI. .
PeAyKL paTyp YceTHbIH onpoc 1o
OcobenHoctn rporecca ITouck
. JIEKIUOHHOMY
MPOKATKH TpyO Ha JIOTIOJTHUTEJILHON
MaTepHaiy 1 1o
HenpepbIBHOM cTaHe. Cucrema “HPOPMAIIUH B TeMaM I1K-3.2
TIpaBJICHUS CKOpPOCTHBIM AJIEKTPOHHBIX
o P P 71a00PaTOPHBIX
PEKUMOM PEAYKIMOHHOTO CpencTBax.
pabor
CTaHa. OcobeHHOCTH IMoaroToBka
YIOpaBJICHUST  TEMIEpaTypHBIM oTYeTa 1o
PEXHIMOM MTPOKATKHU TPYO 71ab0PaTOPHBIM
paboram.
CamocTosTenbHOe
3.18 TexHonorun u o
u3yueHHue y4eOHOH
aBTOMATH3aLUS mpouecca N
7 HAy9HOU
OTXHTa TIOJIOCHL.
JIUTEPATYPHI. .
DyHKIMOHABHAS cxema Howek YcTHBIN onpoc 1o
KOHTPOJSI ¥ PeryJupOBaHUS . JIEKIUOHHOM
npo re):cca 0T>Knprary J'IpOHOB B JIOTIOJIHHTEILHOU MaTeHnan le,o
port py nHGOPMALIUH B puary I1K-3.2
KOJITaKOBBIX neyax. TeMaM
. AJIEKTPOHHBIX
Crneuuduka OpOTHKHONW medn J— 71a00paTOPHBIX
Kak 00BEeKTa aBTOMATHU3ALHH. p ) pabor
[MoaroroBka
VYmpasnenue TETUIOBBIM
. oTyeTa 1o
peXUMOM  paboOThl OameHHON
na0opaTopHBIM

ncyn

paboram.




CaMocCTosTenbHOE
U3yueHHe y4eOHOM

W HAyYHOH
3.19 TexHonoruu u JIUTEPATYPBHI. .
aBTOMATH3AIHs IIPOIIECCOB Iouck Y CTHEI ONpoc 1o
TpaBlIeHHs W  HaHECEHHs JIONOTHUTENBHOH | o HOHHOMY
MOKPBITHIA. HenpeprbiBHblii 1 1 2 “HGOPMALIUH B MatepHany 1 ro IK-3.2
KOHTPOJIb MEXaHUYECKUX JIIEKTPOHHBIX remam
CBOWCTB TIOJIOCHL. YTIpaBJiCHUE CpecTBax. NaGopaTopHLIX
HaTSHKEHHEM TOJIOCHL. IMoarotoBka padot
oTyeTa 1o
11a00paTOpHBIM
paboTam.
HUroro no pazneny 34 | 36 70,2
4. CuHTe3 CHCTEM YIPaBICHUS
CamocrosTensHoe
u3yueHue y4eOHoi
W Hay4qHOU
JATEPaTyPHI. VY CTHBIHA onpoc 1Mo
Iouck JIEKIIHOHHOMY
JOTIOJIHUTENBHOM | MaTepHaiy U o
uHbopMaIK B TeMaM
AJIEKTPOHHBIX 1a00paTOPHBIX U IK-3.1,
4.1 ®opmanuzanus KOHTypa
peryIHpOBaHKS 2 4 6 CpeICTBaxX. MPAKTHYECKUX I1K-3.2,
IMoaroroska pabort. [TpoBepka I1K-3.3
oTyeTa 1o rpaduxa
7Ta00PaTOPHBIM U BBITTOJTHEHHS
MPAKTHIECKUM KypCOBOTO
paboTam. MPOEKTHPOBAHUSL.
[NoaroroBka
KypCOBOTO
MPOEKTA.
CamocrosTenpHoe
u3ydyeHue yueOHon
W Hay4qHOU
JIUTEPATYPBI. YceTHbIH onpoc 1o
Iounck JIEKIUOHHOMY
JIOTIOJTHUTENILHOW | Marepuay U 1o
nHdopmanuy B TeMaM
42 Tttt HOKABHBIX JIEKTPOHHBIX 7a00PaTOPHBIX U MK-3.1,
KOHTYDOB yTIpaBCHNA 2 4 9,4 Cpe/CcTBax. MPAKTUYECKUX I1K-3.2,
IMonroroska pabort. [Tposepka IK-3.3
oTyeTa Mo rpaduka
JTa00PaTOPHBIM U BBITTOJTHEHHS
MPAKTHIECKUM KypCOBOTO
paboTam. MPOEKTHPOBAHUSL.
[MoaroroBka
KypCOBOTO

TPOEKTa.




CamocrosTensHoe
u3yueHue y4eOHoi

IMPOCKTA.

U HAyYHOU
JIATEpaTypBL. YcTHBIH onpoc 1o
TTouck JIEKIINOHHOMY
JIOTIOJIHUTENILHOW | Martepuaiy U 1o
“HPOPMALIUH B TeMaM
3JIEKTPOHHBIX 112a00paTOPHBIX U MK-3.1,
4.3 CuHre3 perynstopa 4 4 4 Cpe/CTBax. MIPAKTUYECKUX IK-3.2,
[Moaroroska pabor. [IpoBepka IK-3.3
oTYeTa 1o rpaduka
71a00paTOPHBIM U BBIITOJIHEHHS
MPAKTHIECKIM KypCOBOTO
paboram. MIPOEKTHUPOBAHMUS.
[Moaroroska
KypCOBOT'O
MPOEKTA.
Hroro no pazueny 12 16 19,4
5. Cucremnas unrerpanus B8 ACY
CamocrosTensHoe
u3yueHue y4eOHoi
W Hay4qHOU
JIATEpaTypBIL. YcTHBIH onpoc 1o
ITouck TIEKITNOHHOMY
51 Meromsl  uHTerpamm JIOTIOJTHUTENILHOW | Martepuaiy U 1o
cucremM ACY TII. Bugw uHpopMaIH B reMam
JIEKTPOHHBIX J1a00PaTOPHBIX U MK-3.1,
UHTErpalyu CHCTEM.
CrpyKTypHO-hyHKIHOHATbHAS 4 4 4 Cpe/ICcTBax. MIPAKTUYIECKUX I1K-3.2,
[Monroroska pabort. [TpoBepka MK-3.3
OpraHu3anus TOPH30HTAJIBHO
uHTerpupoBanaoit ACY oTieTa o rpaduka
71a00paTOPHBIM U BBITTOJTHEHU ST
MPAKTHIECKUM KypCOBOTO
paboTam. MPOEKTHPOBAHUSL.
[NoaroroBka
KypCOBOTO
IPOEKTA.
CamocTrosTenpHoe
u3ydyeHue yueOHon
W Hay4YHOU
JIUTEPATYPBI. YceTHbIH onpoc 1o
ITounck JIEKIUOHHOMY
JIOTIOJTHUTENILHOW | Marepuaiy U 1o
nHGOPMALIUH B TeMaMm
52
CrpyKTypHO-yHKIHOHATbHAS JIEKTPOHHBIX Ja00PaTOPHBIX U MK-3.1,
4 6 4 Cpe/CcTBax. MPAKTUYECKUX I1K-3.2,
OpTaHU3aIAsT BEPTUKAIBHO
. IMonroroska pabort. [Tposepka [K-3.3
unterpuposBanHoit ACY .
oTyeTa 1o rpaduka
71a00PaTOPHBIM U BBITTOJTHEHU S
MPAKTHIECKUM KypCOBOTO
paboTam. MPOEKTHUPOBAHUSI.
ITonroroBska
KypCOBOTO




CamocrosTensHoe
u3yueHue y4eOHoi
U HAyYHOU
JIATEpaTypBL. YcTHBIH onpoc 1o
TTouck JIEKIINOHHOMY
JOTIOJTHUTENIBHOM | MaTepHaity U Mo
“HPOPMALIUH B TeMaM
5.3 HuTerpamus  JoKaibHbIX 3JIEKTPOHHBIX 112a00paTOPHBIX U MK-3.1,
KoHTypos CAP 4 3 7 4 Cpe/CTBax. MIPAKTUYECKUX IK-3.2,
[Moaroroska pabor. [IpoBepka IK-3.3
oTYeTa 1o rpaduka
JTa00PaTOPHBIM U BBITTOJTHEHHS
MPAKTHIECKIM KypCOBOTO
paboram. MPOCKTHPOBAHUSL.
[Moaroroska
KypCOBOTO
MPOEKTA.
Hroro no pazneny 8 11 17 12
HWroro 3a cemectp 22 33 33 51,4 JK3aMEH,KII
Uroro mo nucumminne 58 69 33 |119,6 K3AMCH, KypeoBOH
MIPOEKT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHHI

Jis  peanm3anuu  MPEAyCMOTPEHHBIX BUIOB y4eOHOH paboThl B KauyecTBE
o0pa3oBaTeNbHbIX  TEXHOJOTHMH B  MpEnoJaBaHUU  JUCHUILUIUHBI  «ABTOMaTH3aIMS
TEXHOJIOTMYECKUX IIPOLIECCOB U MPOU3BOJICTBY UCIIOIb3YIOTCS:

Tpaguiuonnsie oOpa3oBaTeIbHbIe TEXHOJIOTUU — MH(POPMAIIMOHHAS JIEKLIUS (BBOJHYIO
JIEKLUIO, TI€ AAET NIEPBOE MPECTABICHUE O IIPEIMETE U 3HAKOMCTBO CTY/IEHTOB C Ha3HAUEHUEM U
3aJjauaMy Kypca); JEKIUH — KOHCYJbTAllH, W3JI0’KEHUE HOBOIO MaTepuaia COMpPOBOXKIACTCS
MOCTAaHOBKON BOMPOCOB M JHMCKYCCHEH B IMOUCKaX OTBETOB HA ATH BOMPOCHI; J1abOpaTOpHBIC U
MPAKTHYECKHE paOOTHI.

Texnonoruu mpoOIEMHOTO O0y4YEHHUS — MPOOJIEMHBIC JIEKIIUU SIBISICTCS PE3yIbTaTOM
YCBOEHHUS MOJTYyYEeHHOU HHPOPMAIIIK TOCPEACTBOM ITOCTAHOBKH ITPOOJIEMHOT0 BOIIPOCA U IMOUCKA
NyTe €ro pelieHHs; MPAKTUYCCKUE 3aHITHS C HCIOJIh30BAHHUEM MPOOIEeMHOrO o0ydeHue,
KOTOpO€ 3aKJIF0YAeTCs] B CTUMYJIHMPOBAHUM CTYJEHTOB K CAMOCTOSATEIBHON «IOOBIUE» 3HAHUM,
HEOOXOJUMBIX JUISI PEIICHHS KOHKPETHOH mpoOieMbl. lIpakThueckoe 3aHITHE HA OCHOBE
Kelic-MeToJ;a — 00ydeHrne B KOHTEKCTE MOACTUPYEMON CUTYaIluu, BOCIPOU3BOASINIEH pealbHbIe
YCJIOBHSI HAYYHOM, TPOU3BOACTBEHHOM, OOIIECTBEHHOM JeATebHOCTH. O0ydarommecs T0KHbBI
MIPOAHAIU3UPOBATH CUTYAIINIO, Pa300paThCs B CyTU MPoOIeM, IPEUIOKUTh BO3MOKHBIE PELICHUS
Y BBEIOpATh JTydIliee U3 HUX.

Texnomoruu mnpoexkTHOro oOydeHHs — opraHuzanus o0pa3zoBaTENbHOTO Ipoliecca B
COOTBETCTBUHU C aJTOPUTMOM IIOATAIMHOIO PEIIECHUs MPOOJEMHON 3aJauyd WM BBITOJTHEHHS
yueOHoro 3afanusi. CTyIEHTHI B BBIIOJHSIOT UCCIEA0BATEILCKUI KYPCOBOM MPOEKT, B KOTOPOM
MIPOU3BOIST HAYYHBIC UCCICAOBAHUS IO 33/IaHHOM TeME B paMKax M3y4yaeMbIX B JUCIHUILIHHE.
Pe3ynpTarthl HccienoBaHus MNPEACTABIAIOT B (OpMe YCTHOTO JOKJaJa MO Mpe3eHTAlud U
KypCOBOTO ITPOEKTA.

NubopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTelbHbIe TEXHOJOTHHM — B XOJe
MPOBEJCHUS JICSKIIMOHHBIX 3aHSATHH TPEAyCMaTPUBAETCS HCIOJIB30BAHUE DJIEKTPOHHOTO
JIEMOHCTPAIIMOHHOTO0 MaTepuaia (JeKIMU-BU3yaIn3allui), UCTIoJIb30BaHue VIHTepHET pecypcoB
JUTS1 TPOMEKYTOUHBIX aTTECTALIMI U IPOBEPKU OCTATOUYHBIX 3HAHUM.

6 YueOHO-MeTOINYeCKOE 00ecTiedeHre CAMOCTOATEIbHOH PadoThI 00yYalOIIUXCS
[TpencraBneHo B npuiokeHnu 1.

7 OueHoYHbIE CPeACTBA /15 IPOBeeHUs IPOMEKYTOYHOI aTTecTaluu
[IpencraBneHbl B IPUIOKESHUN 2.

8 YuedHo-MeTOoqUYECKOE M HH(POPMAIHOHHOE 00ecTiedeHHe THCITHIITHHBI (MOTYJI51)

a) OcHoBHas JuTEpaTrypa:

1. MMapcynkun, b. H. ABTomMatu3anusi TEXHOJIOIMYECKUX IMPOLIECCOB U MPOU3BOJICTB B
Metautyprun: yaeonoe nocodue / b. H. [Tapcynkun, C. M. Anapees, E. C. Ps6uukosa ; mon pen.
b. H. IMapcynkuna ; MI'TY, [kad. [TIKuCY]. - Marauroropck, 2011. - 151 c. : nn., Ta6i. - URL:
https://host.megaprolib.net/MP0109/Download/MODbject/3370 (nara oopamenus: 14.01.2024). -
MaxkpooObeKT. - TekcT: AMeKTpoHHBIN. - IMeeTcs meuaTHbIN aHasIor.

2. CoBpeMeHHbIE CHCTEMBl aBTOMATU3aLMHU U yIIpaBlieHus : yueOHoe nocodue / C. M.
Anpnpees, E. C. Pa6uukosa, E. 0. Myxuna, T. I'. Cyxonocoa ; MI'TY. - MaruuToropck :
MI'TY, 2015. - 1 AIEKTPOH. OIIT. JTUCK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3605. - Teker : 3meKTpOHHBIN. (1aTa
obpamenus: 14.01.2024). - MakpooObeKT. - TeKCT : aNIeKTPOHHBIN. - CBEACHUS JOCTYITHBI TAKKE
Ha CD-ROM.



https://host.megaprolib.net/MP0109/Download/MObject/3370
https://host.megaprolib.net/MP0109/Download/MObject/3605

0) JlomosiHUTEIbHAA JIMTEPATYpPa:

1. MMapcynkun b. H.  ABTOMaTH3alus U ONTUMU3AIMS YIIPABICHUS TEIUIOBBIM PEXKUMOM
paboThI O6J10Ka BO3yXOHarpeBaTenei 1oMeHHol neun : yuyeonoe nmocodue / b. H. ITapcynkun, C.
M. Aunpapees, M. 10O. Ps6uukoB ; MI'TY, [kad. [IKuCVY]. - Maraurtoropck, 2009. - 148 c. : wi.,
rpad., cxemsl, Tabn. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1479. -
Tekct : HemocpencTBeHHBIH. (marta oOpamenus: 14.01.2024). - MakpooObekr. - TekcT :
3JIEKTPOHHBIN. - IMeeTcs neyaTHbIN aHAJIOT .

2. Tlapcynkun b. H. ABTOMaTH3amus TEXHOJOTMYECKHX IPOLECCOB M TPOU3BOJCTB.
[Tpou3BOACTBO CTamu B MAapTEHOBCKUX Ieuyax, JABYXBaHHBIX arperarax M KHCIOPOJHBIX
KoHBepTepax : yuebnoe mocobue / b. H. ITapcynkun, T. I'. CyxonocoBa, A. P. bonnmapesa ;
MITY. - Marauroropck : MITY, 2016. - 264 c¢. : w1, T1abn. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1724. - TekcT : HEMOCPEICTBEHHBIM.
(mara obparmenus: 14.01.2024). - MakpooObeKT. - TEKCT : 3JCKTPOHHBIN. - FIMeeTcs meyaTHbIiI
aHaJIor.

3. Iapcynkun b. H. Hcmonb3oBaHue 3KCHEPUMEHTAIBHO-CTATUCTUYECKUX METOJIOB
MOJICIIMPOBAHMS JUIsl YIPABJICHUSI TEXHOJIOTHYECKUMU TIpolieccamu : yuebHoe mocodue / b. H.
[Tapcynkun, C. M. Auapees, E. C. Psa6uukoBa ; MI'TY. - Marautoropck, 2012. - 177 c. : wi.,
rpad., cxemsl, Tabn. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3485. -
ISBN 978-5-9967-0292-3. - Tekcr : HemocpeacTBeHHBIH. (mara obOpamienus: 14.01.2024). -
MakpooObeKT. - Tekcr : anexkTponHsIid. - ISBN 978-5-9967-0292-3. - imeeTcs ie4aTHBIN aHAJIOT.

4. Tapcynkun b. H. ABromaruzamusi TEXHOJOTHYECKHX IPOLIECCOB U IIPOU3BOJICTB.
Kokcoxumuaeckoe mpou3BoaAcTBO : yuebHoe nmocodue / b. H. [Tapcynkun, T. I'. CyxoHocona ; b.
H. [Mapcynkun, T. I'. Cyxonocosa ; MI'TVY. - Maraurtoropck : MI'TVY, 2015. - 226 c. : un., Tadm. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/3814. - ISBN
978-5-9967-0586-3. - TekcT : HeMOCpeACTBeHHBIH. (marta oOpamenus: 14.01.2024). -
MakpooObekT. - Tekcr : anexTponHsIid. - ISBN 978-5-9967-0586-3. - imeeTcs ie4aTHBIN aHAJIOT.

5. IMapcynkun b. H. 3amaun mo cuHTe3y aBTOMAaTU3HUPOBAHHBIX CUCTEM YIIPABJICHUS
TEXHOJOTMYECKMMH MPOLIECCaMH U ITPOU3BOJICTBOM : yueOHoe nocodue / b. H. ITapcynxun, T. I
Cyxonocoa ; MI'TY. - Marauroropck : MI'TY, 2016. - 54 c. : un., Tabn., cxem. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20773. - TekcT : HEMOCPEACTBEHHBIN.
(mata oopamenus: 14.01.2024). - MakpooObekT. - TeKCT : 371eKTPOHHBIHA. - VIMeeTcst nmevyaTHbIN
aHaJIor.

6. bopomun, W. @®. ABToMaru3amus TEXHOJIOTUYECKUX TIPOIIECCOB M CHCTEMBI
ABTOMATUYECKOTO yIpaBJeHus : yueOHuK ist By30B / 1. @. bopomun, C. A. AHapeeB. — 2-¢ u3I.,
ucrp. u gon. — Mocksa : U3natensctBo FOpaiit, 2020. — 386 c. — (Briciiee o6pa3zoBanue). —
ISBN 978-5-534-07895-4. — Tekcr : osnektponnbiii // DbC HOpaiir [caiit]. — URL:
https://urait.ru/bcode/453023 (nara oopamenwus: 20.01.2024).

7. XpamenkoB, B. I'. ABToMaruzanus ynpaBiieHUS TEXHOJOTMYECKHMHU MpPOLECcCaMH
OypeHus HeTerazoBbIX CKBaXHH : yueOHoe mocodue st By30B / B. I'. XpamenkoB. — Mocksa :
NznatenberBo FOpaiit, 2020. — 415 ¢. — (Beicmiee odpazoanue). — ISBN 978-5-534-00854-8.
— Texkcer : anexrponnsiii // ObC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451211 (nmara
obpamenus: 20.09.2020).

8. Tpycos, A. H. ABTroMaTu3aius TeXHOJOTHYECKUX MTPOLIECCOB U TPOU3BOJICTB : yueOHOE
nocobue / A. H. TpycoB. — Kemeporo : Ky3['TY umenu T.®. 'opbayeBa, 2017. — 186 c. —
ISBN 978-5-906969-39-2. — Tekcr : anexTpoHHbIH // JlaHp @ 21€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/105407 (nata obpamenus: 20.01.2024).

B) MeToanuyeckne yKa3aHus:


https://host.megaprolib.net/MP0109/Download/MObject/1479
https://host.megaprolib.net/MP0109/Download/MObject/1724
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1. OnTuMuzamust ynpaBieHUs TEXHOJOTHUYECKMMHM Iporieccamu : npaktukym / b. H.
[Mapcynkun, C. M. Angpees, E. C. Ps6uukosa, T. I'. O6yxosa ; MI'TY. - Marauroropck, 2013. -
177 c. : WL, rpad., CXEMBI, Ta0JI. - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/3530. - ISBN 978-5-9967-0393-7. -
Tekcr : HemocpeacTBeHHBIN. (mara oOpamenus: 14.01.2024). - MakpooObekT. - Tekcr
anekTpoHHBIH. - ISBN 978-5-9967-0393-7. - imeeTcs meyaTHBIN aHAJIOT.

2. Tlapcynkun b. H. 3agaum mo cuHTE3y aBTOMATU3UPOBAaHHBIX CHCTEM YITPABICHHS
TEXHOJIOTUYECKMMHU TPOLIECCAMHU U TIPOU3BOJCTBOM : yueOHoe nocobue / b. H. [Mapcynkun, T. I'.
CyxonocoBa ; MI'TY. - Maruauroropck : MI'TY, 2016. - 54 c. : ., Tabmn., cxem. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20773. - Tekct : HemocpenCTBEHHbIH.
(mara obpamienus: 14.01.2024). - MakpooObeKT. - TeKCT : 3JIeKTPOHHBIN. - IMeeTcs meyaTHbIii
aHaJor.

3. ABTOMAaTH3alUs TEXHOJIOTMYECKHX TPOIECCOB U MPOU3BOACTB. YacTh 1 | mpakTHKyM
[ms By30oB] / C. M. Aunpees, A. P. boraapesa ; MarHuToropckuii roc. TeXHHUECKUIM yH-T UM. .
H. HocoBa. - Maruutoropck : MI'TY um. I'. . HocoBa, 2023. - 1 CD-ROM. - 3arx. ¢ tutyn.
skpaHa. - URL: https://host.megaprolib.net/MP0109/Download/MObject/21218.  (marta
obpamienns: 18.01.2024) - ISBN 978-5-9967-2690-5. - TekcT : 2JIeKTPOHHBIIA.

4. Meroandeckre peKOMEHIAINH IS BBITOJIHEHHUS KypcoBOro npoekTa. [lpunoxenue 3

r) [IporpammHuoe o0ecnieyenune u UaTepHeT-pecypcebl:

IIporpamMmmHoe oGecrieueHue

Haunmenosanue I10 Ne nororopa CpoKk JIeHCTBHS TUIICH3UN

MS Office 2007, 135 1 17.09.2007 Geccpouno

Professional

7Zip cB0001HO pacnpocrpangemoe [10 0ecCcpoyHO

FAR Manager ¢B0001HO pacnpoctpansemoe 110 0ecCcpoYHO

BupryansHslii

CTEH/] CUCTEMBI

ABTOMATHHCCKOTO | by etenberBo Ne2013612340 6eCCpOUHO

yIpaBJICHUS

TCXHOJOTNYCCKUM

[1apaMeTPOM

Scilab Computation

Enai P cB0OOTHO pacnpocTpansiemoe [10 06eccpouHo
ngine

LibreOffice ¢B0001HO pacrnpocrpangemoe [10 0OECCPOUHO

Bpayzep Mozilla cB0OO1HO pacnpocTpansiemoe [10 06eccpouHo

Firefox

Bbpayzep Yandex [cBobGomnO pactpocrpansemoe I10 0OECCPOUHO

Calculate Linux cB00OIHO pacapocTpansemoe [10 OeccpouHO

Desktop Xfce pactpoctp P

MAXIMA ¢B0001HO pacrnpocrpangemoe [10 0eccpoyHO

Anaconda Python |cBo6oaH0 pacipocTpansemoe I10 0OECCPOUHO

IIpodeccnonanbHble 6a3bl JaHHBIX U HHGOPMAIHOHHBIE CIPABOYHBIE CHCTEMbI

Hassanue kypca CchlIka
DOnekTpoHHas 0aza mepuoaMdeckux miganuii East View
Information Services, OO0 «MIBUC»»

https://dlib.eastview.com/
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HarnmonaneHass wHQOpMAIMOHHO-aHATUTHYECKAS

cuctema — Poccuiickuii umuugexc mHayunoro|URL: https://elibrary.ru/project risc.asp
mutuposanus (PMHIL)

[TouckoBas cucrema Axanemusi Google (Google URL: https://scholar.google.ru/

Scholar) ' : : :
ONEKTPOHHEIE pecyperl bubmuotera MI'TY um. https://host.megaprolib.net/MP0109/Web
I'.1. HocoBa

9 MaTepHaJbHO-TeXHHYECKOe o0ecrevyeHHe T CIUIIHHBI (MOLYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrnieucHue JUCHUITIIINHBI BKIIFOYACT!:
1. YyeOHrle AyJAUTOPUHU JJIA IPOBEACHUSA 3aHATHH JICKIIMOHHOI'O THIIA

MynbpTUMEINIHBIE CPEACTBA XpaHEHUs, Nepeaayd U MpejacTaBieHuss uHpopMmanun (a.
450)

2. Y4eOHas ay TuTOpHS ISl TPOBEACHUS MPAKTHYECKHX 3aHATUH U TAOOPaTOPHBIX padoT:
n1abopaTopus aBTOMATU3ALUH TEXHOJIOIMYECKHMX IIPOLIECCOB M IPOU3BOJCTB, a.450.

JIaGopaTopHbIe YCTAaHOBKU M IIPUOOPHI AJIS BBITIOJHEHUS Ta00PATOPHBIX U MPAKTHYECKUX
pabor:

- mabopatopuslii creny «[Ipombinienasie gatankm», [1J[-MAKC;

- mabopatopHsIi cTeH «/laTunku TexHonorndeckoit nudopmarumy», J1THU;

- mabopatopuslil crenn «IIpombinennabie naTauku pacxoga», [11P-CK + kommnbroTep ¢
npexycraHoBiaeHHbIM [1O oT u3roroBuTels.

- nmaboparopubiii creHa «l[IpombinuieHHsle gatuuky  Temmeparypei»y, I[IAT-CK +
KOMIIBIOTED C IpeycTraHoBieHHbIM 110 ot nu3rorosures.

- tabopaTopHblii cTeH] «lIpombliieHHbIe naTyuky qasienus», [1J1J1-CK + kommnbroTep ¢
npexycraHoBieHHbIM [1O oT u3roroBuTens;

- mporpaMMmHupyemblii soruueckuii koHTpoyuiep [IJIK-Siemens + HOyTOyK
npexycraHoBieHHbIM [1O oT u3roroBurens;

- 1a0OpaTOPHBIN CTEH]T «ABTOMATH3aLUsl CUCTEM TEIIIOra30CHAOKEHUS U BEHTUIISILIUNY,
ATI'CB-09-11JIP-01 + HOyTOYK ¢ npeayctanoBieHHbIM [10 oT n3roroBurens;

- J1abopaTOpHBINA CTEH]] «ABTOMATH3allUsl CUCTEM BOJAOCHAOKEHHUS U BOJOOTBEICHUS,
ABUB-VY-01-12;

- mabopatopusii crera «[TJIK-Omron-40A-HH#»

- nabopaTtopHblii cTeH «OCHOBBI aBTOMATUKI», OA-MP

3. YueOHbIe ayTMTOPHUH IS BBITIOJIHEHUS KyPCOBOTO MTPOSKTUPOBAHHMSI, TOMEIICHUS JIJIs
CaMOCTOSITENIbHON paboThI 00yJaroIuXcs
[MepconanbHbie KOMITBIOTEPHI ¢ akeTom MS Office, Beixo0M B IHTEpHET 1 ¢ 10CTYIOM

B JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA
a. 448, 450.

4. YyeOHble ayAUTOPUH I TPYNIOBBIX U MHIUBUIYaTbHBIX KOHCYJIbTAIMH, TEKYIIEro
KOHTPOJIS M TIPOMEKYTOYHBIX KOHCYIIBTAIINH
Jlocka, MyIbTUMEAMUHBIN TPOEKTOP, FKpaH a. 448, 450.

5. ITlomemenue s XpaHeHUS M NPODUIAKTHYECKOrO OOCTyXHUBaHUS Y4eOHOTO
00opyaoBaHUS
Crennaxxku 111 XpaHEeHUs y4eOHO-METOAMYECKUI TOKyMeHTaIuu a. 445
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[Tpunoxenue 1

Y4eOHO-MeTOIHYECKOE 0DecTiedeHHe CAMOCTOSAITeIbHOI PadoThI CTY/IEHTOB
[To nucuurmHe « ABTOMaTH3aLUs TEXHOJIOTMYECKUX MPOLIECCOB U

IMPOU3BOACTBH»IIPEAYCMOTPECHA ayAUTOPHAA U BHCAYJUTOPHAA CaMOCTOATCIIbHAsA pa60Ta

oOyyJaronuxcs.

Ay,HI/ITOpHaSI CaMOCTOATCJIbHAsA pa60Ta o6yqa}01u14xc;1 npearojgaracT BbIIIOJHCHHUE

na6opaTopHHx " IIPAKTUYCCKHX pa60T M JOKJIazd I1O IMOJYUYCHHBIM pE3YyJIbTaTaM, a TaKXKE YCTHBIP'I

OTIPOC O MOPSIIKE BHIOTHEHUS Ta0OPATOPHOM U MPAKTUUYECKON pabOThI, TMOJTYYEHHBIM YMEHUSIM

1 HaBBIKaM.

IIpumepbl BONPOCOB /1Jisl YCTHOIO ONPOCA MO BHINOJIHEHHBIM JIA00PaTOPHBLIM padoTam

Tema mabopaTopHOit pabOTHI

BOHpOCH AJI1 YCTHOT'O OITpoca

1. N3y4yeHne HeTMHEHHBIX 1. Yem oGecnieunBaercst ABYXIO3ULMOHHOCTh YIIPABICHUsA?
CUCTEM 2. Kak TeXHHWYECKH peaTu30BBIBACTCS JIBYXITO3UIIHOHHOE
JIBYXIIO3ULIMOHHOTO peryiaupoBaHue?
perynupoBaHus ¢ TOMHBIM | 3. JIOCTOMHCTBAa M HENOCTATKU ABYXIIO3UIIMOHHOTO CIIOCO0a
U HETIOJHBIM ynpaBieHus?

YIPaBISAIOLUM 4. TlpakTH4ecKuil mpruMep UCIOIb30BaHUS JBYXITO3UIIUOHHOTO
BO3/1CHCTBUEM pEryJupoBaHMsL.

2. llpuammunn =~ pabotet  w | 1. IlpeumymectBa W HEOOCTAaTKH  3X-TO3UIIMOHHOTO
METOUKA pacuera ynpaBieHus?
nepexoJHoro  mpomecca | 2. B yeM 3akmrouaercs  TPEUMMYIIECTBO — MMITYJIBCHOTO
TPEXIO3ULITOHHOTO YIPAaBIEHUS NIEPE]] HEPEPHIBHBIM?

MMIYJBCHOTO PEryssiTopa 3. YcrpoiicTBo 1ab0paTOpHON YCTAaHOBKH U 1I€Th paboThI?

3. Uzyuenue cuctemsl | 1. OcHoBHBbIe cBolcTBa TUnoBoro I[1M-3akoHa ynpasienus?
THUTIOBOTO 2. lenb paboOTHI M yCTPOKCTBO JIAOOPATOPHOTO CTEHAA?
[MU-perynupoBanus 1pu | 3. Uro o3Hauaer mnoHATHe «BenuunHa mneperyiupoBaHHs B
yIpaBIeHUU KOHTYype»?

UHEPIMOHHBIM 3BeHOM ¢ | 4. UTo 03HAyYaeT MOHATHE «BPEMS U30pOMan?
3aras/ibIBaHuEM
TEXHOJIOTMYECKUM
IPOLIECCOM
4, Onpenenenne 1. Yro Ttakoe wyacroTHas xapakrtepuctuka? Kakuwe Buapl

ONTUMAJIBHBIX TTApaMETPOB YaCTOTHBIX XapaKTepUCTHK HCIOJIB3YIOTCS TUISt

Hactpoiiku [IU-perynsaropa UCCIJIEIOBaHMsI cucTeM?

0 SKCIIEPUMEHTAIILHOM 2. TlosicHUTe METOAMKY SKCHEPUMEHTAIBHOTO OIpPEICIICHHS

YaCTOTHON XapaKTEPUCTUKE 4acTOTHOW xapakTepucTuku. Kak Qopmupyercss BxoaHOH

00BeKTa yNpaBiIeHUs CUTHAJ 00bEKTa yIpaBieHus?

3. Kak mo 4yacTOTHOH XapaKTepHUCTUKU OOBEKTa yNpaBJICHUS
OTIpEIeNAI0TCS TapaMeTphbl 00beKTa?

4. TlosicHute METOJIUKY oIpeAeIeHus HacCTpOEK
[IN-perynsTopa MO YaCTOTHOM XapaKTEPUCTUKH OOBEKTA.
Kak cTpouTcsi 4acTOTHas XapaKTEpUCTHKAa Pa3OMKHYTOI'O
KOHTypa?

5. Uro takoe rogorpa¢ oobekra.? IlosicHUTE KaK MOCTPOUTH
rogorpad 0oOBEKTa MO HKCHEPUMEHTAIBHBIM JAaHHBIM IPU
ONPEEICHUU YaCTOTHON XapaKTEPUCTUKH?

5. Maremaruueckoe 1. Kak ompenensercs MareMaTH4eckass MOJENTh OO0bEeKTa

MOJICIMPOBAHUE KOHTYpa

yopasneHusi? Kakue 31eMeHThl BXOAST B MaTEMaTHUECKYIO




HpOMBILHHeHHOﬁ CHUCTEMBbI

ABTOMAaTHUYECKOI O
peryJimpoBaHus c
[TA-perynsitopom 51
WCIIOJHUTEIIbHBIM

MEXaHU3MOM ITOCTOSTHHOM
CKOPOCTH

MOJIeJTh HCCIIEAYEMOTO 00bEeKTa?

. B yem 3axkmouaercs MCTOAWKA OIPCACICHUA IMOCTOSAHHBIX

BPEMEHU MHEPIIMOHHBIX 3BEHBEB MATEMAaTHYECKOM MOJEIN
npolecca 1o 3JKCIepUMEHTaIbHON KpUBOU pa3roHa?

. Kak m ¢ Kakoil 1enpl0 BBINOJHAETCS OrPaHUYEHUE

uHrerpanpHoi yactu [ ] perynsitopa?

. Kak B MaTeEMaTHYECKOH MOJIEIIN BBITIOJTHSIETCS

MOJIETTMpOBaHHE  pabOThl  KOHIIEBBIX  BBIKJIIOYATEJICH
UCTIOJIHUTENIHOTO  MexaHu3ma? Ha kakue 31eMeHTHI
MaTeMaTU4eCKOW MOJETH JCHCTBYET YCIIOBHE JOCTH)KECHHE
KpaliHuX noJyio>keHuit Bana UM?

. Kak BpInonHsiercs HacTpoiKa peryisitopa B MOJCIUPYEMOM

KOHType ympapiienusi? [losicHuTe METOIUKY HACTPOWKH U
MIPUBEIUTE IPUMED.

6. ABromarusauus CUCTEM
TEIUIOra30CHAOKEHU U
BEHTUJIALIAU.

. IIpuBenure cxemy CTPYKTYPHO-(QYHKIMOHATBHOM

OpraHu3aluy CUCTEMBbI yIIpaBJIE€HUs Jab0paTOPHOIO CTEHAA.
[TosicauTe QyHKINH HIEMEHTOB Ha CXEMe.

. Kak ocymectBnsiercss cbop uHpopmanmuu ¢ AaTYUKOB

TEXHOJOTUYECKOTO IMPOIIECCa, PEan30BaHHOIO Ha CTeHe?
Kakue mapamerpbl SBISIOTCS HM3MEHSEMBIMH, a KakKue
ynpasisiemble?

. Kax npousBomurcs Hactpoiika peryiasatopo OBEH?

[TpuBenuTe nocnea0BaTeIbHOCT ONEpalUil 11 U3MEHEHUS
napameTpa HaCTPOMKH perynstopa

. Kakont mapamerp Ha CTeHJE SBIAETCS BO3MYLICHUEM I10

Harpyske? Kak moiay4yuTs nepexoaHblil MpoLece B KOHTYpe
IIpU CTYNEHYaTOM BO3MyllleHuu 1o Harpyske? IlpuBenure
MOCJIEA0BATENbHOCT  JEMCTBUM I ONpEAEIcHUs
HEPEXOAHOTO0 MPOLECCa B ITOM CIIydae.

. Kakue TCXHUYCCKUC CpeacTBa HCIIOJIB3YIOTCA JJIsA

OIIpENIeNIEHUs. pacxo/a U TeMiepaTrypsl Bo3ayxa. [loscHure
IPUHIMI UX paboThI?

7. IIpoMBIlLIEHHBIE JaTYUKH
pacxoza.

. IIpuBenure cxemy CTPYKTYpPHO-(YHKIIMOHATbHON

OpraHu3allui CUCTEMBI yIIpaBJIeHUs 1a00paTOPHOTrO CTEHAA.
[Tosicuute yHKUINU 3JIEMEHTOB Ha CXEME.

. Kax OCYHICCTBJIACTCA C60p I/IH(I)OpMaI_[I/II/I C JAaT4YUKOB

TEXHOJIOTUYECKOT0 MpOoLecca, pealn30BaHHOTO Ha cTeHze?
Kakue mnapameTpbl SBISIOTCS HW3MEHAEMBIMH, a KakKue
ynpasisiemble?

. Hep CUHUCIINTC KOHTPOJIMPYCMBIC n PEryjimpycmnIC

napametpsl. [IpeacraBpTe AaHHBIE IO MapaMeTpy pacxoja.
ITouemy pacxon  BOABl  HEIMHEMHO  3aBUCUT  OT
IIPOU3BOUTENBHOCTH Hacoca?

. Kaxkoit napamMeTp Ha CTCHAC SBJIACTCA BO3MYULICHUCM I10

Harpy3ke? IlpencraBpTe SKCIEpUMEHTAJIbHBIE JITAHHBIC
CIMSTHUE BO3MYILEHUS Ha PacxXo BOJBI.

. Hepe‘II/ICHI/ITe TEXHUYCCKUEC CPEACTBA, HCIIOJIIB3YEMBIC JIsA

U3MEpeHus pacxoia Boibl. [IpuBennure KpaTkoe ONMUCaHUE,
XapaKTePUCTUKU U MPUHIUI pabOThI 3TUX CPEJICTB.

8. IIpoMBINUICHHBIE JaTYUKH
TeMIepaTypbl

1. Kakue THUmbl AATYMKOB TEMIEpPATyphl pa3MEUIEHBbl Ha
crenze? [loscHuTe mpuHIKMN pabOTHl KaXKIOTO JaTUHKa.

2. CocraBbTe CXEMY CTPYKTYPHO-(PYHKIIMOHAIBHOM
opranuzaiuu creHjga. Kakue (yHKIMM  BBIIOJHSET




perymsitop «Tepmonar» u kontposutep S7-2007

3. TlosicauTe Momynu, BXoasmue B KoHTposuiep S7-200 u ux
Ha3zHaveHUs/

4. Kakue 3aKOHbl pEryJMpOBaHHUS  pEaJU30BaHbl B
koHTposuiepe «Tepmomat»? Yem OHM OTIIMYAIOTCS I10
Ha3HaueHHo? Kak mnepexiounTh 3aKOH yIpaBJICHMS,
IIOSICHUTE ITOCJIEI0BATEIbHOCTD ICUCTBUM.

5. Kak w3menuts Hactpoitku [IIW]Jl perymstopa B
perynsitope Tepmonar? IlpuBenurte nociaea0BaTeIbHOCTh
JNEUCTBUUA W MPOJIEMOHCTPUPYUTE MPOIECC H3MEHEHUS

HAaCTpOEK.
9. IlpoMbIlUIEHHBIE TATYUKU 1. Kakue natumku JaBiieHUs UCIIOJIB3YIOTCS Ha CTeHJe?
JTaBJICHUS [losicuute npuUHUMI UX pabOTHI.
2. CocTtaBbT€ CXE€My CTPYKTYPHO-(DYHKIIMOHAJIBHOM
opranuzanmuu  cteHga.  lloscaure  dyHKUUH,
BBINOJIHAEMBIE OTJEJIbHBIMU TEeXHUYECKUMU
CpEICTBaMHU.

3. Tlosicaure mpuHIMN paboThl perne napieHus. Kakue
HaCTPOCUHBIE MTapaMETPbl UMEET TaHHOE pelie?

4. Kak ocymecTBiseTcss IUIaBHOE pPErylupoBaHUe
naBiueHuss B maructpainu? Kakoe HCHOTHUTETHHOE
YCTPOMCTBO HCHOJB3yeTCS Ui  PEryJIupOBaHUS
naBieHus? [loscHuTe NpPUHLUI yHOpPaBICHUS 3TUM
WCTIOTHUTEIbHBIM YCTPOHUCTBOM.

IIpumepsl TeM NpakTHYECKUX padoOT M0 JUCHUILINHE:

1. dopmupoBanue TpeGOBaHUM NMPH MOATOTOBKE OOBEKTA K aBTOMATHU3ALIUH.

2. Tlopsimox obOcnenoBanust oObekTa. Onpenernenue 3amad U (QYHKIUNA aBTOMATH3UPOBAHHOM
CUCTEM YIIPABJICHUS.

3. HUccnenoBanme oObekTa ympamieHus. OmpenencHHs MapamMeTpoB OO0BEKTa, pa3paboTka
MaTeMaTHYeCKOM MoJIeNIn ero (pyHKIIMOHUPOBAHMUS.

4. Teopernko-uHGOPMaIMOHHBI 0030p METOJOB ympaBieHUus o00bekToM. OmnpeneneHue
MIPUHIIUIIOB YTIPaBJICHHUS.

5. ®opmHpoBaHME KOHLEMIMU CHCTEMBl YIpPaBICHUS OOBEKTOM. AHAIW3  OTIMYUI
MPEJI0KEHHONW KOHIEMIIMH OT CYIIECTBYIOLINX CUCTEM.

6. BpiOOp TEeXHMUYECKHX CPEACTB JUIsL BBIMOJHEHHS 3asBICHHBIX (YHKUUH, pearn3yeMbIX
CHUCTEMOH YTIPABIICHUS.

7. Pazpaborka cxembl KoMIUlekca TexHHueckux cpeacts  ACY TII.  Pa3pabotka
(GYHKIIMOHAJIBLHOW CXEMbI aBTOMATU3aIlMHU ITpoLecca.

8. Pazpabotka CTpyKTYpHO-()YHKIIMOHAJILHOW OpraHU3ally CUCTEMBbI yipaBieHus. Pa3paboTka
MaTeMaTUYeCKOT0, aITOPUTMUYECKOTO U IPOrPaMMHOTO 00€CTIEYeHHSI CUCTEMBI YIIPaBICHHUS.

9. OmnpeneneHust cXeM BHELIHMX LeMel JUid BHIOPAHHBIX TEXHUYECKHUX CPEACTB. pa3paboTka
MPUHLIMITHATIBHON AJIEKTPUUYECKON CXEMbI CUCTEMBI YITPABJICHUS.

10. UnTerpanus pazpaboTaHHON cUCTEMBI yIIpaBieHus B cymiecTByouryo ACY TII.

Ilpumep mecmoes npu npogedenuu nPaKmuyecKux paoom:

OTBETHI HA TECT [Tpumep tecta
A- BTOpOH; 1. Kakoii mopsa0K anmpoKCHMHUPYIOIIETO MOJUHOMA
HanOoJiee mpueMIIeMbIi s y=1(X)




OTBETHI HA TECT

IIpumep tecra

b — tperuii;

B- YetrBepThiii;

YN

I'- TlepBerit; ; -
‘X

A- nIepBBbIif; 2. Kaxoii mopsaok nepenatoyHoi GyHKINN 00BbEKTa

. yIpaBiieHUsl HauboJiee mpueMsIeM ISl OObeKTa:
b — Bropoii ; Wos=?
B- tpernii; t
I'- YeTBepThiii; " O
J- Tlarsii; s | ~ ~=> M/\)

BO3/IYX - A4 e ’\-2

A- [IponopunoHanbHbIH;

B—
IIponopirmoHanbHO-UHTETpa
JIbHBIN;

B- Nnterpanbhblii;
I'- IIponioprinoHaNbHBIN €
[IpEeABapEHUEM;

[IponopunonanbHO-UHTErPaA
JIbHBIN C IPEBAPEHUEM;

(oTBET 0OOCHOBATH);

3. IlepenarouHas GpyHKIMs 0OBEKTa YIPABICHUS UMEET BUJI:

W Kpos 1 1
= * E 3
(®)ny Top twp+1 Gp+1

Kakoii 3akoH ynpaBiieHust Haubosee 11eaecoo0pa3Ho

HCIOJIB30BaTh JIA YIPABJICHUA TAKUM 00BEKTOM

A- MCTI0Ib30BaTh IPYron
JaTYMK;

b- ncrions3oBate apyroi
UCIIOJIHUTEIIHBIN MEXaHU3M;

B- BxitounuTh HHEPITMOHHOE
3BCHO Ha BBIXOJC KOHTPOJIA
TpebyemMoro napamerpa;

I' — Bki1tounuTh HHEPLIMOHHOE
3BCHO HaA BBIXOJC 3aJaTUYHNKa

4. Kak u3mMeHaTcs mapameTpbl IMHAMHYECKOW HACTPOHKHU
peryasTopa yMEHBIINB BEIMYUHY OTKJIOHEHHS Ax
peryiIupyeMoro napaMmerpa oT 3aJ1aHus?




OtBeThI Ha TECT IIpumep tecra
PEryJIupyeMoro napamerpa; vy
AX
Y3
>
Tpl T
Tp2

O6yqa}01unec;[ IIpU U3YUYCHUU AJUCHUIIIMHBI OJOJKHBI BBIITIOJIHUTH KOHTPOJIBHBIC pa6OTH,

COOTBCTCTBYIOIIINEC 3TAllaM KYpCOBOI'O ITPOCKTA (I/IH,I[I/IBI/I,I[yaJ'IBHO)

KonTpoabHubie padoThl

[Tprmepbl KOHTPOIBHBIX PadOT (OJHOTO BapUaAHTA):

1. Ilo skcnepuMeHTaIbHBIM JaHHBIM MOJIYYUTh YPaBHEHUE CTATUYECKOM XapaKTEPUCTUKH B
KOOpAMHATax

BUIC JIMHHUH

perpeccun

B

<<ymnpaBjsIoniue

BO3JCHCTBHE-X>>-<<Perynupyembiii mapamerp - Y>>: ympasienue Yy = f(x) .
KoHkpeTHBII puMep pelieHus 3a1aHus NpUIoKuTh B padore [].

C wucronb30BaHMEM 4YHCIEHHOTO MeToAa Oilepa [| oONpenenuTh TPaeKTOPHUIO
PEryJIpyeMoro MHEPILMOHHOTO 3BEHA € 3ala3/(bIBAaHUEM BBIXOAHOIO apameTpa 00beKTa
yIpaBJICHUS TIPH CITyYailHOM W3MEHEHHWH YCIIOBHIA, B COOTBETCTBHH C NPEACTABICHHOM
CXEMOIA:

X(T) ?

Y(T) 1 Z1(7) i | Z(T)
H \

N

T06p +1 ;P +1

A4 I

Tpaextopust X(T) 3amaeTcs MHAMBHIYAIBHO: CTaTHYecKas xaparkepuctuka y = f(x)
[0 pe3yJibTaTaM BBINOJIHEHUS TEpPBOM KOHTPOJBHOM; 3HAUEHUs U T, -33Jal0TCA
UH/IUBUIYaJIbHO.

[lo ¢usnyeckoMy TmpeACTaBIEHUI0O U ONUCAHUIO TEXHOJIOTMYECKOro arperara u
MIPOUCXOMSAIIETO B HEM IIEPEXOJAHOIO IIPOLIECCA COCTABUTDL CTPYKTYPHYIO CXEMY KOHTYypa
YIPaBICHUS TEXHOJOTMYECKUM IPOLECCOM, C HCIOJb30BAHHEM IPABWIBHOCTH,
NPENoIoKEeHHOro 3a pemeHus. [lpuBecTH (QyHKIMOHAIBHOE OMHMCAaHUE KaXKIOro
3JIEMEHTa CTPYKTYpPHOU cxeMbl B Bue (POPMaAIM30BAHHOTO TIPEICTABICHNUS.

BrinonHenue 3amaHuii BceX KOHTPOJBHBIX PabOT €CcTh YCIOBUE JIOMYCKa K 3K3aMEHY I10

U3y4aeMoM  JUCHMIUIMHE  «ABTOMAaTu3alus  TEXHOJOTMYECKOrOo  IPOLECCOB U
IIPOU3BOJCTB» U YCIOBUS BBIIIOJIHEHHS KypCOBOIO IIpoLecca.

Memoouueckue pekomenoayuu no 66100py memvl Kypcoeo20 npoeKma u nOpA0OK 3auiumeol.

L[eano BBITIOJIHCHHUA KYPCOBOI'O IMPOCKTA 110 HSyHaGMOﬁ AUCHUIIIIMHC SBJISACTCA: IOJTYYCHHUC

NPaKTUYECKOT0 OMBITA M IPUOOpEeTeHne HEOOXOAMMOTO OMBITA 10 CO3AAHUIO



aBTOMAaTU3UPOBAHHBIX CUCTEM aBTOMATUYECKOI'0 YIPABIIEHUS TEXHOJIOIMYECKUMU IIPOLIECCAMH C
HCIIOJIb30BAHUEM COBPEMEHHBIX TEXHUYECKHUX CPEICTB KOHTPOJIS, YIIPABICHUS U
UH(POPMALMOHHBIX KOMMYHHKAIIUH.

BrinonHenue nHAMBUYAIBHOIO 3a/1aHKs KypPCOBOI'O ITPOEKTA SBIISECTCS BAXKHOU
COCTaBJISIONICH B BEIPAOOTKE Y 00y4aeMOro HaBbIKOB K CAMOCTOSITEIILHOM MPAKTUYECKON H
HAYYHO-HMCCIIEI0BATEIbCKON paboTe. ITO BaXKHBIN CTUMYJ K paboTe ¢ y4eOHON 1 HayqyHOU
JUTEPATYpPOU U CIIPABOYHUKAMU I10 KOHKPETHOM TEMATHUKE, 3aKPEIUICHUIO II0JIyYCHHBIX 3HAHUH, a
TaKXe NpuoOpeTeHre He0OX0JMMOTr0 OIbITa 0(POPMIIEHHS TEKCTOBOIO U Ipa)uuecKoro MaTepuia
B COOTBETCTBHUHM C IPUHATHIMU TPEOOBAHUSAMU U CTaHAPTaMH.

B npouecce BRIMOIHEHHS KypCOBOTO IPoeKTa 0ojiee TIIyO0KO U TINATEIbHO U3Y4al0TCs
TEXHOJIOTUYECKUE PEKUMBI U IPOU3BOUTCS JIUTEPATYPHBIN 0030p 10 UCIIOJIB3YEMbIM CUCTEMaM
aBTOMATHUYECKOTO YNPaBJIEHUS! KOHKPETHBIM TEXHOJIOTHYECKUM IPOLIECCOM.

B PE3YyJIbTAaTC KPUTUYCCKOTO aHAJIN3a CYIIECTBYOMICTI'O COCTOAHUS IPCAJIaracTcs Ooinee
COBPCMEHHOC TCXHUYCCKOC PCHICHUC U MATECMATHYICCKAsA MOACIIb CUCTEMbI YIIPABJICHUS.

O6y‘laeMHﬁ 110 PE3yJibTaTaM MaTECMAaTUUICCKOTI0 MOACIIMPOBAHU 000CHOBAHHO CUHTC3UPYCT
AJITOPUTMHUYCCKOC U ITPOI'PaMMHOC obecnieyeHne YCOBepmeHCTBOBaHHOﬁ MOJCJIN.

HaBbiku u YMCEHUA, TOJYUCHHBIC B TPOLECCEC KYPCOBOI'O IPOCKTUPOBAHUS, UCIIOJIB3YOTCA ITPU
MOATOTOBKE OCHOBHOI'O COACPIKAHUA BBIHYCKHOﬁ KBaHHq)HKaHHOHHOﬁ pa60TBI.

KypcoBoii mpoeKT COMEPKUT TEKCTOBYIO YaCTh MOSICHUTENILHON 3aTUCKH 00beMoM 35-50
ctpanun u 8-10 muctoB popmara A4 npezeHTaOeNbHOM YacTu A7 MyOIMYHOrO JOKJIaia.
CopepxarenpHas yacTb KypcoBoro npoekra no ACY TIIull cnepxxut aBa pazaena:
TEOPETUYECKYIO U TPAKTUYECKU-PACUETHYIO.

Paznen I o0bemMom oT 15 10 20 cTpaHuIl COAEPKUT KPATKOE OMHMCaHUE OCOOCHHOCTEMN
TEXHOJIOTMYECKOI0 IIPOLECCca U arperara, B KOTOpOM OCYIIECTBIIIETCA ITpoLecc. B Hem
HPUBOJAATCS PE3yJIbTaThl IUTEPATYPHOT0 0030pa U 1aeTcst o011ast OLleHKa COCTOSIHUSA O
aBTOMaTHuYeCKOMYy ympasieHuto. I1o pesynbraTtam GopMUpPYIOTCS LENH U 3a/1a41 MO YIYUIIEHUIO
croco6a aBTOMaTHYECKOI0 YIIPaBJICHUS U3y4aeMbIM IIPOILECCOM.

OcnoBHoii pazzen Il o6bemom ot 15 10 30 cTpaHUIl TOCBAIIEH ONMUCAHUIO MTPEIaraeMoro
MEPONPUSITHS 110 COBEPIIEHCTBOBAHUIO CUCTEMbI aBTOMAaTUYECKOTO YIIPABIECHUS
paccMaTpUBaE€MbIM TEXHOJIOTMUYECKUM MTPOLIECCOM.

9TOT pas3aci B IOJIHOM o0BeMe JOJIKCH BKIIIOYATh CICAYIOIUC pa3acCiibl:

- onrcaHne (PyHKITMOHAIBHOW CXEMbI aBTOMAaTUYECKOTO KOHTPOJIS M YIIPaBICHUS
TEXHOJIOTHYECKUMU TTapaMeTpaMH aBTOMATH3UPYEMOT0 WM ONTHMHU3HPYEMOTO TIPOIeCcca;

- MaTEMaTUYECKYIO0 MOJIENb aBTOMATUYECKOTO YIIPABIICHUS IPUOPUTETHBIM (IJIABHBIM)
rapameTpoM IIporiecca ¢ 00s3aTeIbHBIM yKa3aHUE KPUTEPHsI OLIEHKH (P (HEKTHBHOCTH
ABTOMATHYECKOTO yIPABIICHUS;

- OTIMCaHHUE CTPYKTYPHOH CHCTEMbI aBTOMATUYECKOT 0 YIIPABICHHS ITapaMeTPOM Ipoliecca C
yKa3aHHe MpelaraéMoro yCoBEpIIEHCTBOBAHMS;



- pacyeT MepexoaHOTO MPOoIecca B peIaraeéMoil yCOBEPIICHCTBOBAHHOM CUCTEME C
UCIIOJIb30BaHUEM Pa3pabOTaHHOIO aJITOPUTMHUUECKOTO U IPOTPAMMHOTO 00ECIICUCHHS;

- )KeJaTeJIbHO SKOHOMHUYECKOE 0OOCHOBAHHE OKYITacMOCTH Ipe€ajiaracMoro MEPOIIPHUATUA 110
COBCPHICHCTBOBAHUIO aBTOMATU3WPOBAHHOI'O YIIPABJICHUA TCXHOJIOT'MYCCKHUM ITPOLICCCOM;

Penien3upoBaHHbIN pyKOBOJIUTENEM KyPCOBOM MPOEKT MyOIMYHO 3alluiiaeTcs Ha Kadeape.
Jlyumine mpoeKThl MOTYT ObITh PEKOMEHIOBAHbI IJIS I0KJIa1a Ha HAyYHOU KOH(EpeHIINH U K
OIyOJIMKOBAHUIO B HAYYHBIX COOpHUKAX. Y CIICIIHAs 3aIIHUTa KyPCOBOTO MTPOEKTA SIBIISCTCS
JIomyckoM K caaude sk3amena 1o ACY TIIull.

Ilpumepovt mem Kypcoevix npoexmog no oucyuniaune ACY TIull (npumenumenvro K
MemanaypeuiecKum npou3eoocmeam)

AryiomMepalnoHHOE IPOU3BOICTBO

1. ABromaTu3anus ¥ ONTUMH3AIUS YIIPABICHUS MPOLECCOM U3METbUYECHUS MAaTEPUAIOB Ha
YCTAaHOBKAX C 3aMKHYTBIM LIUKJIOM (IIAPOBBIX U CTEPKHEBBIX MEIBHUIIAX ).
2. ABToMaTuzallisg ¥ ONTHMHU3ALMSA YIPABICHUS TMPOIECCOM CIIEKAHMUS IIMXThl Ha
KOHBEHEPHBIX MAIIMHAX B YCIOBUSX BRICOKOIPOU3BOAUTEIBHOTO MPOU3BOJICTBA.
3. ABTOMaru3anus mpoliecca MPOU3BOACTBA O(IIOCOBAHHBIX OKATHIIICH MOBBIINIEHHOTO
KauecTBa B ycioBusix oreuyecTBeHHbIX ['OKoB.
Kokcoxumuueckoe mpou3BOACTBO

1. ABTOMaTI/ISaLII/IH n OINITUMU3AlUAg  YHOPABJICHUA  TCXHOJOIMYCCKUM nmponeccom
oOoraieHusi ¥ KOMIOHOBKH YTOJbHOW IIMXThl C YYETOM CHEeUU(PUUYECKHX YCIOBHH
(B3pBIBOOIIACHOE MPOU3BOJICTBO).

2. ABToMaTH3alys IPOU3BOICTBA KOKCA B KOKCOBBIX Ieuax, 00bETMHEHHBIX B OaTapeH.

3. ABTOMaTI/IBaHI/ISI U onTUMH3alUA YHPABJICHUA IMPOLHECCOM BBIIACICHUA W3 KOKCOBOI'O
ra3a IoJIE3HbIX yIJI€BOJOPOJHBIX COCTABIAIOIINX BHICOKOMOJIEKYJIIPHBIX COEAMHEHUI

JlomeHHO€E MPOU3BOICTBO

1. ABTOMaTI/IBaHI/ISI U OIITUMHU3AIUA YIHPaBJICHUA IMPOLCCCOM BBIINJIABKM YyTr'yHa B
JIOMEHHBIX II€4ax B YCIIOBUAX JBYXKOHEYHOW CHCTEMBI MOJA4YM IIUXTHI (IKOHOMHS
KOKCa).

2. ABTOMaTH3alMs ¥ ONTUMH3AINS YIIPABICHUS POLIECCOM BBIIJIaBKU YYT'yHa B YCIOBUSX
0EeCKOHEYHO! JIOTKOBOI CUCTEMBI 3arpy3KH (TMOBBIILIEHUE TPOU3BOAUTEIBLHOCTH).

3. ABTOoMaru3anus u ONTUMHU3ALHNS yIpaBJICHUS TEIIOBBIM PEXKUMOM
BO3/IyXOHArpeBaTese JOMEHHBIX ITeYeH.

CranemiaBuiabHOE TPOU3BOJCTBO

1. ABTtomaTH3anms npolecca BHIIIABKU CTaJld B KUCIOPOAHBIX KOHBEPTEpaxX C BepXHEH
IIPOJTYBKOM.

2. ABToMaTH3aiys mpoliecca BHIIJIABKH CTAJIH B JBYXBAaHHBIX CTAJICIUIABUIIBHBIX IE€Yax C
IIPOTyBKOW BaHHBI KMCJIIOPOJIOM.

3. ABTOMaru3anmusi W ONTHMH3ALMUS YOPABICHUS IPOLIECCOM BBIIUIABKM CTaIH B
OJICKTPOAYTOBBIX I€YaxX MEPEMEHHOTO TOKA.

Bueneunasi 1oBoaKka cTaju B arperarax neub-koBil (AKII) n yctanoBkax

HMUPKYJANHUOHHOI0 BAKYYMUPOBaHUSA.

1. ABTOMaTI/ISaI_II/ISI " onTUMU3alus Mponecca 10BOJKHN CTAJIN B arperatax KOBHI-IICYb.
2. ABTOMaTu3alvsg U ONTHUMM3AIMUS YNPaBICHHs MPOIECCOM BaKyyMHpPOBAaHUS CTald B
YCTaHOBKAaX HUPKYJIALUOHHOIO BAKyyMUPOBAHUS.
ABTOMAaTH3alMS MPOLEcCa HenpepbIBHOW pa3mBKU cTajn Ha MHJI3 kpuBosiuHeiiHOro u

paanajJdbHOro TUIIOB.



1. Amromarmzanms nporiecca paznuBku ctaiar Ha MHJI3 crnsGoBbIX pa3MepoB B yCIOBUAX
BBICOKOTIPOU3BOAUTEIILHOTO ITPOU3BO/ICTBA.

2. ABromaru3zarus mpoiiecca pa3iuBku ctanu Ha MHJI3 copToBbIX pasMepoB B yCIOBUAX
BBICOKOTIPOU3BOAUTEIILHOTO ITPOU3BO/ICTBA.

ABTOMATH3ALMS ¥ ONTHMHU3AIUSA YIIPAaBJIeHUS POLEcCOM HarpeBa MeTajlia mepes
NPOKAYKOIN M TEPMUYECKOH 00padOTKOIi.

1. ABromaTtu3zanus U ONTUMU3ALMS YIPABIEHUS HAarpeBOM METajlla Iepe] MPOKaTKON U
TEpMUYECKO 00paboTKOM B Ileyax KaMepHOro TUIIA.

2. ABToMaTH3aIysl U ONTHUMHU3ALUS YIPABICHUS HATPEBOM U B IIpOIecce TEPMOOOPaOOTKU
B Ileyax IPOXOJHOr0 TUIIA.

3. OnTumu3anus yrnpaBJeHHs TEMIEPATYPHBIM PEKUMOM, TIPOLIECCOM CHKUTAHUS TOTUIHBA
Y ra30/IMHAaMUYECKUM PEKMMOM HarpeBaHus mevei.



Ipunooiwcenue 2

OIIeHO‘lHLIe cpeacrea AJid MpoOBEACHUSA l'[pOMe)KyTO‘lH()ﬁ aTrTeCTallui 110 JUCHHUIIJIMHE
«ABTOMaTI/I3aIII/Iﬂ TEXHOJOTHIECCKHUX ITPOLECCOB U ITPOU3BOACTB»

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl Oﬁy‘IEHI/Iﬂ U OICHOYHBIC CpeaACTBA NJIA IPOBEACHUNA l'[pOMe)KyTO‘{HOi/i arrecramum:

CTpyKTypHBII
AIIEMEHT [Inanupyemble pe3ysbTaTel 00y4eHUs

KOMIICTCHII N

O1eHOYHBIE cpeacrea

[1K-3: CnocoOeH npuHUMaTh yyacTue B IpOeKTUpoBaHUH oTAenbHbIX yacTeil ACYTII B COOTBETCTBUM C TEXHUUECKUM 33JaHUEM C YUETOM CYILIECTBYIOIINX

Y BEIOPAHHBIX ONTHMAaJIbHBIX TEXHHUECKUX PEIICHUH, COOI0ast TpeOOBaHMs K (YHKIIMOHATY CUCTEMBI U IIPOBOAUTH 0OOCHOBAHUE IPOCKTHBIX PEIICHHH, a

TaK)Ke pa3padaTblBaTh TEXHUUYECKYIO JOKYMEHTAIUIO /JIsl OTJEJIbHBIX Pa3zesioB IPOEKTa Ha pa3IMyuHbIX cTaauax npoektupoBanus ACY TII

I1K-3.1 Pemaet npodeccroHanbHbIe 331241 110
NPOEKTHUPOBAHUIO OTJENIBHBIX YacTei
ACYTII Ha pa3nnyHbIX CTagusAX MPOEKTa

Hepeqeub meopemudecKux 60npocoe K sauemy

1.

Hown

10.

11.

OcHoBHble 3anaun u 1enu ucnonb3zoBanus ACY TII u ACVYII B npoMbIIeHHOM
IIPOU3BOJCTBE?

[TpuHIMI nefCTBUS IPOOMIIBHBIX YCTPOMCTB BAJIKOBOTO M ILIEKOBOTO TUIIOB?

YeM oTIMYaeTCs OTKPBITHIN IUKJI APOOIIEHUS OT 3aMKHYTOTr0?

ABTOMaTHYECKOE yINpaBieHUE JApOOUIIbHBIM YCTPOMCTBOM, paldOTalOIIUM B
OTKPBITOM LIUKJIE.

Oco0eHHOCTH aBTOMAaTU3allui U ONTUMU3ALNH YIPABICHUS IPOLIECCOM APOOIeHUs
B 3aMKHYTOM LIMKJIE?

CrpyKTypa KOHTypa JO3HpPOBaHUS MaTepUaIOB.

Tunsl 103aTOPOB CBHITYYHX MHUXTOBBIX MaTEPUAIIOB

BuOpannonHslii nuTaTe b: TPUHLUI pabOThI, TOCTOMHCTBA U HEJOCTATKU C TOUKU
3peHusl aBTOMAaTUYECKOTO YIIPABIICHUS.

BuOpauvonnsle ¥ TapenbyaTble NUTaTed B CXEMax aBTOMAaTHYECKOIO
JI03UPOBaHUs: JOCTOMHCTBA U HEOCTATKHU.

CTpyKTypHasi cxeMa KOHTYpPOB YIPaBJI€HUS LEHTPAUIU3UPOBAHHBIM YIIPABJICHUEM
JI03UPOBAaHUSI MHOTOKOMIIOHEHTHOM IINUXTHI;

Cucrema KOHTpOJIS YPOBHS MaTepHajoB B paboOuuMX M pacXoAHbIX OyHKepax
JVCKPETHOT'O Y HENPEPHIBHOT'O IEHCTBUS;




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemble pe3ynbTaThl 00yUeHHs

O11eHOYHBIE Cpe€acTBa

12.
13.
14.

15.

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

25.
26.

27.

28.
29.

30.

31.

32.

[IpuHuun qeicTBUS KOHTYpa YIIpaBieHUs yBIAKHEHUEM arjOMallllHbl.
KoHnykromerpruueckuii METO1 U3MEPEHUS BIAXKHOCTH MAaTEpPUAJIOB
Pannon3oTonHblil METOJ M3MEPEHHS BIAKHOCTU IIUXThl (HEUPOHHBINA BJIATOMED):
MPUHIIMIT JEHCTBHUS paOOThI U yCIOBUS MPUMEHEHUS;

Crioco06bl M3MEPEHHS Ta30MPOHUIIAEMOCTH arJIOMEPAIMOHHOM IIUXThI U CHITYyYnUX
MaTepuaos;

Kontyp ympaBieHust TeMrepaTypHbIM peKUMOM 3aChITIAHHOTO TOPHA;

Crioco0bl aBTOMATHUYECKOTO YIIPaBICHUSI CKOPOCTHIO arJIoMEpalliOHHON MalllUHBI;
Crioco6 aBTOMAaTHYECKOTO YIIPaBIEHUS MPOIIECCOM OKOMKOBBIBAHUS OKATHIIICH;
Uem oTnuyaeTcsi KAMEHHBIN yrojib OT KOKca?

Kak obecrieunBaeTcsi HEOOXOAMMBIN TEMIICPATYPHBIA PEKUM IIPH KOKCOBAHUH ?
[Touemy pazmep Kamepbl KOKCOBaHHS ¢ KOKCOBOM CTOpOHBI OaTapeu Oosbiiie?
3adeM HY»XHO YIIpaBJeHHE MTPOILIECCOM OXJIAXKTAIOIIEH Ba3bl P TYIIEHUU KOKca?
B ueM 0cOOEHHOCTH TEXHOIOTUYECKOTO MPOIIecca BHIILIABKU YyTyHAa?
Crenunguyeckue yCIOBUS aBTOMAaTH3allMU IMIpollecca BBIIUIABKM YyTryHa B
JTOMEHHBIX I1e4ax”?

Oco0eHHOCTH aBTOMATUYECKOTO YIIPABIICHHUS JaBJICHUS B JOMEHHOM Meuu;

B uyeM 0COOEHHOCTHP aBTOMATHYECKOTO YMPABJICHHS TEMIIEPATypPO TOpsSUYEro
TyThs?

B 1em 0cOOEHHOCTh aBTOMATHYECKOTO YIPABJICHUS BIAXXHOCTH TOPSYETO TYThsS B
JIOMEHHOU neun?

[Toyemy M30BITOK IPUPOTHOTO Ta3a B TOPSUYEM AYThE HEXKETATEICH?

Kaxkue ncnonb3yroTcsi CUCTEMBI 3arpy3KH IIUXTHI B JOMEHHYIO [1€Yb MO JaBJICHUEM
6omnee 3 armochep?

Cucrema ympaBieHus Mojaveldl MaTepualoB B JOMEHHYIO Meub ( JOCTaBKa Ha
KOJIOUTHUK TIeYH)

KoHTponib ¥ aBTOMarWyeckoe yHOpaBICHHUS Ta30JIMHAMUYECKUM PEKUMOM
JIOMEHHOM Teun ( pa3psHKEHHOTO MOTOKA MO0 CEUCHHIO);

KOHTpoJIb ¥ aBTOMAaTHYECKOE YIPABJICHHUE TETNIOBBIM PEKUMOM JOMEHHOM MeYu;




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemble pe3ynbTaThl 00yUeHHs

O11eHOYHBIE Cpe€acTBa

33.
34.
35.
36.
37.
38.
30.
40.
41.
42.
43.
44,
45.
46.

47.
48.

KoHTpoiib 1 aBTOMaTHyecKkoe ynpaBJieHUE JOMEHHOM neun (CXO0M IIUXTHI)

MeTo 161 KOHTPOJIS TEKYLIEr0 TEMIIEPATyPHOI0 COCTOSHUS JOMEHHOTO MPOLIecca;
Meroabl KOHTpOJS pactipeaesienust temrepatypsl, coaepxkanus CO u CO2 mo
CEYCHUIO IITUXTHI?

TennooTBogHAs CHOCOOHOCTH JOMEHHOTO Ta3a M €ro HCIOJb30BaHUE B
MPOU3BOACTBE?

Uem 00BsICHSIETCS BBICOKAsl TPOU3BOAUTEIIBHOCTE KOHBEPTEPHOTO MPOU3BOJICTBA
cranu?

TexHoMOrHYeCKne OCOOCHHOCTH aBTOMATH3AIMA KOHBEPTEPHOTO IIPOM3BOJICTBA
cranu?

OcHOBHBIE  CBOWCTBA  JCTEPMHUHUPOBAHHBIX  MAaTEMAaTHMUYECKUX  MOJeEINeH
TEXHOJIOTHYECKOr0 Mpolecca.

OTnuYuTeNbHBIE  CBOWMCTBA  ACMEPEMEHTAIbHO-CTATUCTHYECKUX  Mojelein
ABTOMATHUYECKOTO yMPABJICHUS TEXHOJIOTHYECKUMHU MPOIIECCaMHU.

OCHOBHBIE TOJIO)KEHHUSI AMIUPUUYECKUX MOJENEH aBTOMAaTHYECKOIO YIpaBICHUS
TEXHOJIOTHYECKUMU TTPOIIECCAMH MPOMBIIIJIEHHOTO TPOU3BOACTBA?
MareMaTtnyeckue MOJENM aBTOMATHYECKOTO YIPaBJICHUS IMPOU3BOJCTBOM:
OCHOBHBI€ MPUHIIUIIBI UCKYCCTBEHHBIX HEMPOHHBIX CETEH.

MareMatrnyeckre MOJIeIu aBTOMAaTU3UPOBAHHOTO YIIPABIEHUS TEXHOJIOTHYECKUMU
MpoIleccaMy, OCHOBaHHBIC HA MPUHIIMIIAX HEYETKOMN JJOTUKN U HEYETKUX MHOMKECTB.
JnHaMuueckre MOJENH aBTOMATU3MPOBAHHOTO YIPaBIEHUS TEXHOJOTUYECKUMHU
MPOIIeCCaMy TIPOMBIIIIEHHOTO MTPOU3BOJICTBA;

Cucrema KOHTpOJISI CKOPOCTH BBITOPAHMS YIJIEpOAa B IpoIlecca KOHBEPTEPHOU
TJIaBKU?

Cucrema aBTOMaTHYECKOTO YIIPABJICHHUS MOJI0KEHUEM MTPOTYBKOHM (PypMBI IO XOAY
KOHBEPTEPHOMU IJIABKHU.

[TpenmyIiecTBO M HETOCTATKH 2X-TIO3UIIMOHHOTO CII0c00a yrpaBiIeHHs?
Texanmdeckoe obecrneueHne 2X-TMO3UIMOHHOTO YIPABICHUS TEXHOJIOTHYECKUM
ITPOLIECCOM.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemble pe3ynbTaThl 00yUeHHs

O11eHOYHBIE Cpe€acTBa

49.

50.
51.

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

Uro Takoe ymnpaBi€HHE C IOJHBIM M HEMOJIHBIM IPUTOKOM PEKOMEHIAlMH 110
MIPUMEHEHUIO?

OnTuManbHas 0COOCHHOCTh pealin3alui 3X-MOM3MOHHOTO YIIPABICHUS?

ITouemy pexkomenayercss NpH 3X-NIO3ULMOHHOM YIIPABICHHHM HCIIOJIB30BAThH
MUMITYJIbCHBIA pexumM?

Yro 03HaUaeT MOHATHE «KOAIPPUIMEHT Nepelaun Peryisropar?

UYro o3HauaeT nousatue «Bpems uzogpoman?

Yro Takoe «Bpewms npeaBapeHus» B mapaMeTpax HaCTPOUKH perysropa?

Yro Takoe «Bpewms npeaBapeHus» B mapaMeTpax HaCTPOUKH peryssitopa?

Yem otnuyaercs npunmun padotst CAY u COP?

CyTb MeTO/a ITOUCKA IKCTPEMYyMa I10 3alIOMUHAHUIO MaKCUMyMa?

Heob6xonumoe u nocratoynoe ycioBue 3¢ ¢pexktuBHOro npumenenus COP?
HepoctaTky TUIIOBBIX METO/I0B IOKMCKA SKCTPEMYMa IO 3alIOMUHAI0 MaKCUMyMa.
[Tpunuun padotel CAY Ha 0OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

[TpuHIMT QYHKIMOHUPOBAHHS KOHTYPOB Ha OCHOBE MPUHIIMIIOB HEUETKON JIOTHKH
Y HEYETKHX MHOKECTB.

Hepeuenb meopemudecKux 60npocoeé K IKzameny

1.

2.

CtpyKTypHasi cxema KOHTypa ONTHMHU3UPOBAHHOIO YINPABJICHUSI W3MEIbYCHHUEM,
o0ecreynBaroasi MaKCUMalbHO BO3MOXKHYIO IIPOU3BOAUTEIBHOCTh KOMILJIEKCA.
CtpyKTypHas cxema ¥ NPUHIUI paboThl CHCTEMa aBTOMaTHYECKON  ONTHMHU3ALUN
yNpaBJIEHUS! TEXHOJOTMYECKHM arperaroM MeJKOro H3MeIbueHHs (IIapoBOM
MEJbHUIIBI) IO CKOPOCTM  HW3MENbYEHMs] BO3BpaTa C LENbI0  JOCTHIKEHHS
MaKCHMaJIbHOW MTPOU3BOJUTEIBHOCTH.

Cucrtema  aBTOMaTM4YECKOrOo  YNPAaBJIEHUS  MPOLECCOM COCTaBJICHUS
MHOTOKOMIIOHEHTHOW LIMXTHI B YCJIOBUSIX LIEHTPAJIIN30BAHHOTO YIIPaBJICHHUS.
OO6mast QpyHKIMOHAIbHAsI CXeMa aBTOMATHU3HPOBAHHOTO YNPABJICHUS MPOLECCOM
arJioMepanuu.

CrniocoObl M3MepeHHs BIaKHOCTH HIMXTOBBIX MaTEPHUAJIOB U CTPYKTYypHasl cxema
yIpaBJICHUS] BJIAXHOCTH C IIeJIbI0  00ECleYeHHUss MaKCHUMaJbHO BO3MOXHOM
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10.

11.

12.

13.

14.

15.

16.

17.

MIPOU3BOIUTEIILHOCTH aBTOMATHU3ALINH.
Mertoab!l n3MepeHus TeKyIlel aKTUBHON JUTMHHBI arJIOJIEHThl U CTPYKTYpHAs cxeMa
ONITUMH3AIMH YIIPABICHUS CKOPOCTHIO C LIENbIO TOICPKAHUST  aKTUBHOM JJTMHHBI
Ha (pUKCUPOBAHHOM JJIMHE MAIIUHBI.

TexHonOrMYECKast CXeMa aBTOMAaTUYECKOTO YIIPABICHHS POIIECCOB IPOM3BOJICTBA
0(pJIFOCOBAHHBIX METAIIIM3UPOBAHHBIX OKATHIMIEH.

OCOOCHHOCTH aBTOMATH3UPOBAHHOTO YIIPABICHHS IPOLECCaMU  OOOTaIIEeHHS
yIJed U COCTaBIEHNS MHOTOKOMIOHEHTHBIX KOHIIEHTPATOB YIOJAbHOM MIMXTHI IS
KOKCOBAHHUSI.

@DyHKUMOHANbHAsA CXeMa KOHTPOJIS U YIPaBJIEHHUsI TEXHOJIOTHYECKUM IPOIIECCOM
IPOM3BOJICTB KOKCA B KOKCOBBIX IIeUax, 00pa3yromux OaTapeiHble KOHCTPYKIIUH.
ABTOMaTH3alMs U ONTUMHU3ALUS YIPABJICHUS MPOLECCOM H3BJICUEHUS LIEHHBIX
BBICOKOMOJIEKYJISIPHBIX TPOJYKTOB M3 KOKCOBOTO ra3a (Tpolecc MaKCHMaJIbHOTO
W3BJICUYCHHS OCH301a)

@OyHKIMOHAIbHAS CUCTEMa KOHTPOJIS U YIPABJICHHUS MPOLIECCOM BBIIUIABKH UyT'yHa
B JJOMEHHOH IIeUH

OcobeHHOCTH pPaboOThl CHCTEM AaBTOMATUYECKOIO YIPABICHHUS TEMIEpaTypoi
TOPEJIOTO AYThs, BIAKHOCTHIO TOPEJIOTO TyThs U IABJICHUEM TOPSYEro Ty Thsl.
Cuctema  aBTOMATHU3MPOBAHHOTO YINpPaBJIEHUS INUXTIONAYeH U 3arpy3Koif
IIMXTOBBIX MaTE€PHAIOB B JIOMEHHYIO I1€Yb.

Cucrema aBTOMAaTH3MPOBAHHOTO YMPABJIECHUS TEIUIOBBIM PEKUMOM JIOMEHHOM
TIEYH.

CucremMa aBTOMAaTU3MPOBAHHOTO YIPABJIECHUS T'a30JUHAMUYECKUM PEKUMOM WM
pacrpeeieHueM ra3oBoro MOTOKa Mo MIaXTe MEYH.

Cuctema aBTOMAaTH3MPOBAHHOTIO YINpPAaBJIEHUS XOJOM JIOMEHHOW M€Y WM
PaBHOMEPHOCTBIO CXO/1a IIUXTHI

Cucrema aBTOMaTU3HPOBAHHOTO HKCTPEMAILHOTO ONTUMH3HUPYIOIETr0
yTIpaBJICHUS TIOAAa4Yei MPUPOTHOTO Ta3a B ropsdee AyThe JOMEHHOU TIeUH C [ETb0
o0ecreyeHnss MUHUMU3ALMU pacxo/ia KOKca.
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Cucrema aBTOMaTHU3UPOBAHHOIO 3KCPEMAIbHO-ONTUMU3UPOBAHHOTO YIIPaBJICHUS
10la4ey MPUPOJHOTO ra3a B ropsiuee AyThe ¢ LEIbI0 JOCTHKEHUS MaKCUMaIbHOU
MIPOU3BOJUTEIIBHOCTH JIOMEHHOM TICYH.

@DyHKIMOHAIbHAS CX€Ma aBTOMATUYECKOTO KOHTPOJISA U YNPAaBICHHS TEIUIOBBIM
PEXKUMOM BO3yXOHArpeBaTeJIed TOMEHHOM IEYH.

CucreMma M  MaremMaTHyeckas  MOJENIb  ONPEAEICHUS U YIpaBJICHHUSA
IIPOJIOJKATEIIBHOCTBIO NIEPHO/Ia HArpeBa € LEIbI0 aKKyMYJISILIMM MaKCHUMAJIbHOIO
KOJINYECTBA TEIJIOBOM PHEPIMH B TEKYLIHI MOMEHT.
QYHKINOHAIBHO-CTPYKTYPHAs CXEMa YIIPABJIEHUS IIPOLECCOM BBIILUIABKU CTAJIA B
2X-BaHHBIX [1€Yax C IPOJYBKOM BaHHBI KHCIOPOJAOM U IOJa4yel IPUPOJHOrO rasa.
TexHOI0rnyecKkre OCHOBBI aBTOMaTU3UPOBAHHOIO YIIPABJIEHUS TEXHOJIOIMYECKUM
IIPOLIECCOM BBIILIABKH CTAJIM B CTAJIEIUIABUIIBHBIX arperarax ¢ poayBKOM MeTasula
KHCIIOPOJIOM.

Q@yHKIHMOHAIbHASA CXEMa aBTOMAaTHYECKOTO KOHTPOJIS M YNPABICHUS IIPOLIECCOM
BBITUIABKU CTAJIM B KMCIIOPOJHBIX KOHBEPTOPAaX ¢ BEPXHEHN MPOLYBKOM.

CucreMbl aBTOMaTH4ECKOTO YIPaBJICHUS MOJOKEHHUEM IPOAYBOYHOM (pypMbl U
CKOPOCTBIO BBITOpaHUs yriepoa o X0oAy IIPOTyBKH.

Cucrema aBTOMaTH4YeCKOro KOHTPOJS M YHPaBIEHUS ra300TBOJOM IJIaBHIIbHBIX
ra30B C LIEJbI0 CHUKEHUS AJIEKTPUUECKONH MOITHOCTH NOTPEOIEHHON IPU 3TOM.
Cucrema aBTOMAaTHYECKOIO HEMPEPHIBHOTO KOHTPOJSI TEMIEpATypbl MeTaiaa U
colepKaHue YIVIEpoAa B MeETaule M MCIOJb30BAHUE OJTHUX IApaMeTpoOB s
IIPOTHO3MPOBAHUS OKMCIIEHUS IPOLECCa IPOLYBKH KACIOPOIOM.
@OyHKIMOHANbHAS CXeMa aBTOMATHYECKOTO KOHTPOJS W YyIpaBieHus paboToii
MHUKCEPHOTO OTAEICHUS CTAJICIUIaBUIBHOTO IPOU3BOJICTBA.

OyHKIMOHAIbHAS CXEMa aBTOMAaTUYECKOTO KOHTPOJIS U YIPABIECHUS IIPOLIECCOM
BBIIIJIABKY CTAJIA B TyTOBBIX CTAJICIIJIABUIIBHBIX IT€Yax

Cucrema aBTOMaTHYECKON ONTHUMM3ALUH YIIPABICHUE YHEPTETUUECKUM PEXUMOM
JJEKTPOAYIOBOM IUIABKM C MEJIbK JOCTHIKEHHMS MAaKCUMAaJIbHO BO3MOXHOU
IIPOU3BOUTEIILHOCTH IIEYH.
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31.

32.

33.

34.

35.
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37.

38.

30.

@DyHKIMOHAIbHASL CXEMa KOHTPOJISI U aBTOMAaTHYECKOI'O YIIPaBJIEHHUS IPOLECCO
JIOBOJIKU CTayM B arperare rneub-koBir (AKII).
Cucrema aBTOMATUYECKOMI ONTUMHU3ALNU yIpaBiIeHUS IIPOLIECCOM
ANEKTPONOTPEOICHUS C LENbI0 JOCTH)KEHUS MAaKCHUMaJbHOTO BpPEMEHH padOThI
AKII nox Tokom ( MUHUMAaJIBHOE BpeMsI OTPAOOTKH).
OyHKIMOHATbHAS CXeMa aBTOMATHYE€CKOI'O0 KOHTPOJIS M YNPaBJICHUS MPOILECCOM
BaKyyMHPOBAHUS CTaJU Ha YCTAHOBKE LIHUPKYJSIPHOTO THUIIA.
Cucrema aBTOMAaTHYECKOTO 3KCTPEMATbHO-ONTUMU3HUPOBAHHOTO YIPaBICHUS
OPOLECCOM  IUPKYJISPHOIO  BaKyyMHUpPOBaHMsIT €  LEIbIO  JOCTH)KEHUSA
MaKCHUMaIbHO-BO3MOKHOM MPOM3BOAUTEIHLHOCTH MpoIlecca.
@DyHKIMOHAIbHASL CXEMa aBTOMAaTHYECKOI'0 KOHTPOJIS U YNPaBJICHUS IPOLECCOM
HEINpepbIBHOM pa3nuBku ctanu Ha MHJI3.
Cucrema  aBTOMAaTU3MPOBAaHHOIO  YNPABICHHS  MPOLIECCOM  Pa3JIUBKH,
oOecrnieunBaroIlas MUHUMHU3ALNMIO TEPMHUUECKUX HANpsHKEHUH B 3aroTOBKE s
NOBBILICHMSI KAYECTBA 33 CYET CHUIKEHMSI CINIOIIHOCTU CTPYKTYPBI CIUTKA.
OyHKIMOHAIbHBIE CXEMbl aBTOMATUYECKOTO KOHTPOJS M YIPABIEHUS HATPEBOM
MeTaJljia B I1le4yax KaMepHOro THIIA.
OcoOeHHOCTH  3HEProcOeperarouiero  3KCHePUMEHTAIbHO-ONTHMU3HPYIOIIETO
yIPaBIEHUS TEIUIOBBIM PEKMMOM Harpesa B Ile4ax KaMepHOIro THUIIA.
@yHKIMOHAIbHASI CX€Ma aBTOMATUYECKOTO KOHTPOJIS W YHPAaBIEHUS TEIIOBBIM
PEKHMMOM B I€Uax MMPOXOJIHOTO THIIA TPU HarpeBE HENPEPHIBHOIUTBIX 3aTOTOBOK.
CucreMbl 3KCTpeMaibHO- ONTUMHU3UPYIOLIETO YINPABICHHS TETUIOBBIM PEXUMOM,
MIPOLIECCOM COKMTaHUsS TOIUIMBA M Ta30JMHAMHYECKUMH PEKMMaMU IIpU HarpeBe
HEMPEPHIBHOIUTHIX 3aTOTOBOK.

CucremMpl MPOrHO3UPOBAHUS NTapaMETPOB IIPOLIEcca HarpeBa Mpyu peanu3auu

ONTUMHU3UPOBAHHOT'O SHEProcOEPeraroIero aBTOMaTU3UPOBAHHOTO
yIOpaBlieHUs! B HECTALIMOHAPHBIX YCIOBUIX PaOOThHI

Ilpumepvt npaxmuueckux 3a0anuil
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1. Ilo »sKcnepuMEHTAIbHBIM JaHHBIM, MPEJCTABIECHHBIM II0CJIE KOPPEKLHH,
IIOJIyYUTh YPAaBHEHHUE CTATUYECKOW XapaKTEPUCTUKH aBTOMATHU3UPOBAHHOIO

nporiecca

KOOpAMHATaXx «yTpaBJstolee BO3JICUCTBUE)-

«aBTOMATH3UPOBAHHBIN mapameTp» y=f(x);

Y(7)

X(7)

2. Hcnonp3ys meron Diiepa, pacCUMTaTh TPACKTOPHIO M3MEHEHHS BBIXOJIHOTO
napameTpa MHEpPIMOHHOIO Ipollecca KaK PeakIMio Ha CIy4yalHbIM BXOAHOM
YIPAaBISAIOLIUHN 3a0a0IIUNA CUTHAT X(t).

X(7)

Yn

NY (1)

Y (1) X(1)

XH T

3. Paccumrath TPACKTOPHUIO IMIOMCKOBOI'O MpoHeccCa B CHUCTCMC 3KCTpeMaHBHOf/'I
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ONTUMU3ALMKM YNPABICHUS MO METOJYy 3allOMHHAHUS DSKCTpeMyMma st
WHEPIMOHHOTO TMpolecca C IMOCTOSHHOM BpeMeHM Tos=5C Hpu H3BECTHOMU

CTaTUYeCKOM xapakrepuctuke y=f(x)

Y(T)

N Z(T)

Y max

7

X(7)

4. CocTaBUTh MaTEMaTHYECKYIO MOJIEIIb 110 33JJaHHOM CTpYKTypHOU cxeme CAY
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CocTaBuTh CTPYKTYPHYIO CXEMY KOHTypa O3SKCTPEMAJIBHOI'0 YIHIPABJICHUA
HHCPLHUOHHBIM  IMPOOCCCOM, CTAaTUUCCKAasd XapaKTCpHUCTUKA KOTOpPOro u
MMOCTOSAHHAs BPEMCHH U3BCCTHELI. BLI6paTI> METO/ IMOUCKA DKCTpEMYyMa.

CocTaBuTh MaTEeMaTHYECKYIO MOJIeTh KOHTypa
AKCTPEMAITEHO-ONITUMHU3UPYIOMIETO  YHEPrOOOECIIEYHBAIONIETO  YIPABICHHS
MPOIIECCOM CHKUTaHUS TOTUIMBA B pabo4yeM MPOCTPAHCTBE HArpeBaTEIbHOM Meun
IIPH MCITOJIE30BAHUH METO/Ia TIOMCKA O 3aTIOMUHAHUIO YKCTPEMyMa.
CocTaBUTh MaTEeMAaTHUYECKyI0 MOJENb  KOHTYypa, CTa0WIM3UPYIOIIETO
TEMIIEPATypHBI TlapaMeTp OO0BEKTa: TeMIlepaTypbsl CTEHBI Ipoliecca
KPUCTATU3AIMOHHOTO OT)KUTA aBTOMOOUIIFHOTO JIUCTA B KOJIMAKOBBIX TeUax C
BOJIOPOJHOM 3aIIUTON aTMOCHEPHI.
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8.

10.

BO3/1yX

.tCT 0

CocTaBuTh MaTeMaTHYECKYIO MoOJieh KOHTypa
AKCTPEMAITEHO-ONITUMHU3UPYIOIIETO YIPABICHHUS MPOLIECCOM CKUTAHHS TOTUTHBA
B pabouyeM MPOCTPAHCTBE MPOMBIIIJICHHON M€Yl B COOTBETCTBHM ¢ OOBEKTOM
yIOpaBJICHUsI Tpollecca CKUTaHWSA TOIUIMBA 10 TeMIeparype pabodero
IPOCTPAHCTBA HCIONB3Ysl METOA 3allOMUHAHMIO CKOPOCTH HW3MEHEHHs
ONTUMM3UPYEMOTO MapameTpa.

tm '
U

BO3/TYX

CuHTe3upoBaTh MaTEeMaTHUYECKyI0 MOJENIb CTaOUIM3UPYIOLIEro KOHTYpa
YIIPABIICHUSI TEMIIEPATYPOM TOPSYETO NYThsl JOMEHHOM IE€YM IPU YCIOBHUAX
rcnoJsp3oBanus tunosoro [N /[-perynsaropa.

CocTaBUTh MaTEMaTUYECKYIO MOJIETb AKCTPEMATbHO-ONTUMHU3ZHPYIOLIETO
YIpaBJICHUS YBIAXXHEHUEM arjOMEPAIMOHHON IIUXTHI C IEJbI0 00eCTICUeHHS
MAaKCHMAQJIbHON INPOU3BOAUTEIBHOCTH arJIONpoLecca C  HCHOJIb30BAHUEM
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JUCKPETHOTO THIIa CHCTEM.

11. CocTaBuUTh CTPYKTYpHYIO CXEMY JIBYXKOHTYPHOH CHCTEMBI aBTOMATHECKOTO
YIpaBICHUS u HKCTPEMATIBHO-ONITUMHU3UPYIOIIEr0 yIpaBJICHUS
TEXHOJIOTUYECKUM MPOLIECCOM MPOMBIIIIEHHOTO TPOU3BO/ICTBA.

12. Onpenenute Hanbonee F3PPEKTUBHBIN CIOCOO aBTOMATUYECKOTO YIPABICHHUS
TEXHOJIOTUYECKHUM ITPOLIECCOM 110 U3BECTHOM CTATHUECKON XapaKTEPUCTUKE JIs
Pa3HBIX CIy4aeB:

a) 0) B)

Y

13. BriOpate 000OCHOBaHHO HauOoJiee MPUTOAHYI0O MaTEMaTHUYECKYI MOJEeb
ABTOMATHUYECKOTO MPOIIecca U3 HUKE MPETOKESHHBIX:
a. JlerepmuHHMpOBaHHAS MOJEINb

b. DkcrnepuMeHTaIbHO-CTATHCTUUECKHIA THIT
C. Jlunamuueckasi MOJEb

Hpumepuble membsvl KypCcoevlx npOeKmaoe no meme «Aemomamu;*auuﬂ MmMeEXHo/10cUu4ecKux
npouyeccoeé u npou3600cme»

ArjioMepanuOHHOE NIPOU3BOICTBO

1. Apromaru3aius TEXHOJIOTHYECKOTO MPOIlecca B MOATOTOBUTEIHHOM OT/ICTICHHH.
Crnen. Yacts. OnTuMu3anus ynpapieHUs MPOIECCOM JIPOOTICHUST MaTEePHUATIOB C
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OCJIBIO JOCTHXCHHUA MaKCHUMAJIbHO BO3MOKHOM IMPONU3BOAUTCIIBHOCTH.

2. ABromaruzanus TEXHOJOTHMYECKOTO TMpoIecca CIeKaHWs ariomepara B
YCIIOBHUSIX OAO «MMK». Cnen. Yacte. ABTOMaTu3amus Inpolecca
PErylIMpoBaHUs CKOPOCTHU AIVIOJNEHTHI M0 3aKOHYEHHOCTH IPOoIIecca CIIeKaHusl.

3. ABromaruzanus TEXHOJOTHMYECKOTO TMpoIecca CICKaHHWS arioMepara B
ycnoBusix arnodabpuku Nel OAO «MMK». Croen. Yacts. Ontumuszanus
VIOpaBJICHUS TMPOIECCOM YBIAKHEHUS MIMXThI C LEIbl0  obOecreueHus
MaKCHUMaJIbHOW MPOM3BOAUTEIILHOCTH arJIOMAIIMHBI.

4. Apromaruzaiusi TEXHOJIOTHYECKOTO W TEIIOBOIO PEKHMMA arjIOMAIWHbBI IS
crekanuss mwuThl B ycnoBusix OAO «MMK». Cnen. Yacts. Onrtumwuzanus
mpoiiecca J00aBKM KOKCHKA AarjiOIIUXTy C IEeJbI0 JOCTHXKCHHS BO3MOXKHOU
MIPOU3BOAUTENLHOCTH aIJIOMAIIMHBI.

5. ABromaruzanus TEXHOJOTHYECKOTO U TEIJIOBOIO peXHMa ariioMalldHbl B
ycioBHsX artomepannoHHoro mpousBogactBa OAO «MMK»y». Cnern. Yacts
OnTtumuzaiust npoiecca J00aBKH TEXHOJOTHYECKOTO TOIMIMBA (KOKCHKA) C
ENBI0 JOCTHXKEHHSI POYHOCTH TOTOBOTO arjioMepara.

Koxcoxumuueckoe IPOU3BOACTBO

1. Apromaru3aius TEIJIOBOIO M TEXHOJIOTHYECKOTo pekhMa KOKCOBOM Oarapeu B
ycnoBusax OAO «MMK». Cren. Yacts. Pazpaborarh aBTOMaTrn3upoOBaHHYIO
CUCTEMY KOHTPOJS M YHpaBJICHHsS TEIUIOBBIM pEXHUMOM Kamep KOKCOBOM
Oarapem.

2. ABToMaru3alus TEXHOJIOTUYECKOTO peXuMa paboThl OEH30JBHOTO OTIENICHUS
Kokcoxumuueckoro npousoacTBa OAO «MMK»y. Cren. Yacts. Onrrummusanus
nporecca BbIIENEHUs O€H307a ¢ [eIbl0  JOCTHIKEHHS] MaKCHMAalbHO
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3.

BO3MOKHOI'O BBIX0Aa OeH30J1a.

ABTOMaru3aldsg  TEXHOJOTMYECKOro  Ipolecca  YIIENOArOTOBUTEIHLHOTO
OT/IeJIeHUs1 Kokcoxumuueckoro mpousBoactBa OAO «MMK». Cnen. Yacts.
OnTumu3anust mporecca APOOICHHUSI KAMEHHOTO YTV C IENbI0 00ecTieueHus
MaKCUMAaJIbHO BO3MOXXHOW MTPOU3BOAUTEIHHOCTU APOOUTHLHON YCTAHOBKH.

JloMeHHOE TPOU3BOCTBO

1.

ABTOMaTH3aMS TEIJIOBOTO U TEXHOJIOTHYECKOTO peskuMa JoMeHHO# reun Nel(Q
OAO «MMK». Cren. Yactb. ABTOMAaTHYECKHH KOHTPOJIb W YIpPaBICHUE
HIMXTOIOauel 1 3arpy3KOil IIUXTHI C UCIIOIb30BAHUEM CHCTEMbI 0€3KOHYCOBOM
3arpy3Ku.

ABTOMaTHM3aIysg TEIUIOBOTO U TEXHOJOTHYECKOTO PEKHMMa JIOMEHHOHW Ie4Yd B
ycnoBusix OAO «MMK». Cnen. Yacts. Ontumuzanus mnpouecca MoJIadu
MIPUPOIHOTO Ta3a ¢ MEeIbI0 YMEHBIIIEHHUS pacxo/ia Kokca.

ABTOMaTH3aIisg TEXHOJOTUYECKOTO PEKMMa BBITIJIABKM YYyT'YHA B JIOMEHHOM
neun B yciaoBusix OAO «MMK». Cnen. Yacts. OnTumMu3anusi COOTHOLIEHUS
Pacxo/IoB MPUPOIHOTO Ta3a U TEXHUUECKOTO KUCIOPO/a C IeIbI0 o0ecreueHus
MaKCHUMAaJIbHO BO3MOXHOU MPOU3BOAUTEIBHOCTA JOMEHHOU MEYH.

ABTOMaTH3alusl TEIJIOBOIO pPEXUMa BO3AyXOHArpepaTelsis JOMaHHOW Meuu B
ycinoBusix OAO «MMK». Cnen. Yacts. OnTumu3anus TEIUIOBOTO peXuMa
BO3/lyXOHAarpeBareiss C Lelbl0 00eCHeueHuss MaKCHMMajdbHO BO3MOXKHOMU
aKKyMYJISILIMM TEIUIa 3a IEPHO HarpeBa.

ABTOMaTH3alUs TEIUIOBOIO pPEXUMa BO3AyXOHArpeBaTells JOMEHHOW Ieud B
ycnoBusix OAO «MMK». Crienn. Hacts. OnTuMusanus yrpasiaeHHUs IPOLECCOM
CKMIaHUsl TOIUIMBA B NEPUOJ HArpeBa € IEJIbI0 JOCTHKEHUS MAKCHMAJIbHO




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemble pe3ynbTaThl 00yUeHHs

O11eHOYHBIE Cpe€acTBa

BO3MO)KHOH CKOPOCTH Harpepa KyIoJia 710 3aJaHHOH TeMIepaTyphl.

KI/ICJIOPOJIHO-KOHBepTepHOC MMpoOu3BOACTBO

1.

ABTOMaTHM3aIysg TEIJIOBOTO M TEXHOJOTUYECKOTO PEKHMMa BBITIJIABKH CTAJIA B
ycnoBusix KKI[ OAO «MMK». Cneu. Yacte. VYmpaBieHHEe MIpOLECCOM,
oOecreunBaroliee MpeoTBpallleHne M HEIOIYyIIeHHe BHIOPOCOB paciiaBa H
[UTaKa u3 KOHBEpTepa.

ABTOMaTH3aIUs TEXHOJIOTHYECKOTO IPOIlecca BHIMJIABKU CTAIU B KUCIOPOJAHOM
kouBeptope B ycinoBusix OAO «MMK». Cneu. Yacrte. [IporHosupoBanue
TEKYyILLEro COJAEp)KaHUs yriepoga B Ipoliecce KOHBEPTEpHOW MaBKU (IO
aHaJIN3y OTXOJSAIINX KOHBEPTEPHBIX Ta30B).

ABTOMaTH3a1Usl TEXHOJIOTUYECKOTO MPOIECCa BHIMJIABKU CTAJIN B KUCIOPOIHOM
koHBepTope B ycnoBusix OAO «MMK». Cren. Yacts. Pa3paborars cucremy
HENPEPBIBHOIO PACUETHOTO OMNpPEIENCHUs TeMIepaTypbl CTald B Ipoliecce
KOHBEPTEPHOMH IJIaBKH.

HpOI/I3BOIlCTBO CTaJIM B 3JIEKTPOAYI'OBLIX IMeYax

1.

2.

ABTOMAaTH3aIUsl TEXHOJIOTWYECKOro mnpouecca BbimiaaBku ctanu B JICII
nepemeHHoro Toka B ycinoBusax OAO «MMK»y». Cneu. Yacts. Pa3paborarsb
CHCTEMY HENPEPhIBHOIO PACYETHOTO OIpeJesieHUs] TeMIeparypsl CTajld B
Mpouecce KOHBEPTEPHOU TIIIaBKHU.

ABTOMarHM3aldsg  TEXHOJIOTMYECKOTO  MpOIlecca  BBIJIABKM  CTalld B
ANIEKTPOAYToBoM meun nepemeHHoro Ttoka B ycinoBusx DCIIL OAO «MMK»y.
Cren. Yactb. OnTuMu3aIius JHEPreTHIECKOTO PeKUMa JIEKTPOTYTOBOM TJIaBKU
C 1IeJbI0 JOCTH)KEHHMS] MUHHUMAJIBHOTO YIEIBHOIO pacxofa 3JIEKTPHUUECKOU
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[Tnanupyemble pe3ynbTaThl 00yUeHHs

O11eHOYHBIE Cpe€acTBa

SHEPIrUH.

3. ABTOMarM3anys TEXHOJIOTWYECKOro mpouecca BbiiaBku cramu B JICII-180 B
ycnosusx DCIIL OAO «MMK». Crnen. Hacts. OnTuMusanus 3JHEpreTu4ecKoro
pexuma JICII-180 ¢ wmenpio JIOCTH)KEHUS MHUHHUMAJIbHOW Ce0eCTOMMOCTH
BBINJIABIIIEMOMN CTaJIH.

4. ABTomaruzanus TEIoBoro u texHojoruueckoro pexkuma J[CII-180 B ycnoBusix
OAO «MMK». Croeu. Yacte. ABTOMAaru4yeckoe YIpaBICHUE TEIIOBBIM
pexxumom JICIT-180 ¢ ucnombp3oBaHueM HH(OpPMAIUU O KOCBEHHOM METOJE
pacdera TeKyIler TeMIIepaTypsbl KUIAKOW CTAIIN.

JloBOIKa CTAa/IM B YCTAHOBKAX BHENEYHOH 00padoTKu

1. ABromMaruzanus TETUIOBOTO M TEXHOJOTHYECKOTO PEKHMMa B arperare JTOBOJKH
cramu (AZIC) B ycnoBusix KKI[ OAO «MMK». Cnen. Yacts. ABTOMaTu3aus
mporecca JIO3MPOBAaHWS TOJAUM  [UIAKOOOpa3yIolIUX, JIETHPYIOIUX U
PACKHCIIAIOMINX MaTepPHUAIIOB.

2. ABTOMaTM3anys TEXHOJIOTMYECKOTO pEXUMa JOBOJKM CTaJd B arperare
neub-koBII (AIIK) B ycnoBusx KKII OAO «MMKy». Cnen. Yacts.
OnTuMu3aIus SHEPreTHYeCcKOro pesKuMa JOBOJKU CTAIH € LEJIbI0 00ecTIedeHus
MakcuMasbHOH npoun3BonuTenbHocTy ATTK.

3. ABToMaruzanus TEXHOJOTUYECKOTO U TETUIOBOTO PEKMMOB JOBOJIKHU CTajlll B
ATIIK KKII[ OAO «MMK». Cnen. YacTb. ABTOMaTH3MPOBAHHOE YIIPABICHUE
TEIJIOBBIM ~ PEKMMOM HArpeBa MeTayla C HCHOJIb30BAHUEM CHUCTEMBI
HETPEPHIBHOTO TEKYIIETO KOHTPOJIS TEMITepaTyphl MeTaslja.

4. ABromaruzaius TEXHOJIOTHYECKOTO PEeKHUMa Mpollecca BaKyyMUPOBAHUS CTAN
B YCTAHOBKax MOPHUHMOHHOIO BakyymupoBaHus. Crei. Yactb. ABTOMarnuyeckoe
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KOMIIETEHIH

[Tnanupyemble pe3ynbTaThl 00yUeHHs

O11eHOYHBIE Cpe€acTBa

YIPaBJICHUS MPOLECCOM BaKyyMHUpPOBAHMS C HWCIIOJIB30BaHHE HH(DOpMAIMH O
TEKYILEM COIEPIKAHUU T'a30B B METaJLIE.

5. ABTOMaTH3aIys TEXHOJIOTMYECKOr0 peXXHrMa Ipoliecca BaKyyMpOBaHUs CTaJI B
ycraHoBke wmupkyaspHoro tumna OCIIL[ OAO «MMK». Cneu. Yacrts.
OntuMuzanus ynpaBiIeHUs PacXoloM TPaHCHOPTUPYIOLIEro rasza (aprosa) c
LEJIbI0 IOCTH)KEHNS MAaKCUMAJIbHOM IPOU3BOIUTEILHON YCTaHOBKHU.

6. ABTOMaTM3amys TEXHOJOTMYECKOTO TMpoIlecca BaKyMHUPOBAaHHS CTallkl B
ycTaHoBKe HUpKyJsipHoro tuna B ycnosuax KKI[ OAO «MMK». Cren. HacTts.
Pa3paborarb aBTOMAaTM3MPOBAHHYIO CHUCTEMY ONpPEIECICHUS OKOHYAHUS
npolecca BaKkyyMUPOBaHUS NPH JOCTHKEHUH 3aJJaHHOT'O COJIeP KAHUS YIIIeposa
B MeTajule (110 aHAIU3y OTXOASAIIUX I'a30B).

PazauBka craau aa MHJI3

2. ABTOMaTu3anus TEXHOJOTHYECKOTO MpOIlecca Pa3jMBKHA CTAld Ha CISIOOBBIC
3arotroBku B ycnoBusix KKI[ OAO «MMKy». Cnen. Yacte. ABTOMaruueckoe
peryaupoBaHHE€  ypOBHEH  MeTauia B NPOMEXKYTOYHOM  KOBIIE  H
KPUCTAJIIIN3aTOpE.

3. ABromaruzalus TEXHOJOTHYECKOTO IMpoliecca pa3lMBKH CTald Ha COPTOBBIE
3arotoBk B ycinoBusax OCIIL OAO «MMK». Cnen. Yacts. ABTOMaTu3anus
npoiiecca oxjaxaeHus meraia B 3BO ¢ 1enpio JOCTHXXEHHS] PaBHOMEPHOIO
OXJIQXKJICHHS 3aTOTOBKH.

4. ABTOmaru3anMs TEXHOJOTMYECKOTO Mpolecca pa3nuBku cranu Ha MHII3 B
yenoBusix KKI[ OAO «MMK»y». Cnen. Yacte. ABTOMaru3upoBaHHAs CHCTEMa
YIPaBJICHUS] CKOPOCThIO PA3JIMBKH B 3aBUCMMOCTH OT TEMIEparTypbl CTalu B
MPOMEKYTOYHOM KOBIIE M MapKd pa3guBaeMoW cranu  (Hampumep,




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemble pe3ynbTaThl 00yUeHHs
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TpaHchopMaTopHON).

IIpoxaTHOoe MIPON3BOACTBO

1.

ABTOMaTHM3aIys TEIJIOBOTO PEXUMa METOAUYECKUX IeYei B YCIOBHSIX CTaHA
2500 OAO «MMK». Cneu. Yacte. OnTumu3auus yHpaBlICHHsS ITPOLIECCOM
CXKUTAHMS TOIUIMBA C LETbI0 JOCTHKCHHUS MaKCUMaJIbHO BO3MOXHOM CKOPOCTH
HarpeBa MeTaJiia.

ABTOMaTH3alMs TEIIOBOIO peXUMa IMPU HarpeBe MeTaa B nedax crana 2000
OAO «MMK». Crienr. Yactb. OnTuMu3anus ynpaBjaeHUs: IPOLECCOM CKUTaHUs
TOIUTMBA B 30HAX HAarpeBa C IeJIbF0 MUHUMHM3AIIMHY 3aTpar TOTUIMBA Ha HArpeB.

ABTOMaTH3aIUsl TETJIOBOTO PEKMMa METOIWYECKUX Te4Yeil COpPTOBOrO CTaHa
OAO «MMK» (mo BbeIOOpYy). Cmen. Yactb. ABTOMaruueckas cucTeMa
KOPPEKIIUU TEIUIOBOTO  peXUMa TeUd TpH U3MEHEHHH  TeKyIei
MIPOU3BOANTEILHOCTH CTaHa.

ABTOMaTH3a1Usl TEIUIOBOTO pEeXKMMa HarpeBarenbHbIX neded crtana 2500 OAO
«MMK». Cren. Yacte. ABTOMaruyeckas CHCTEMa HPOTHO3UPOBAHUSA U
KOPPEKIIMH OOIIETr0 HarpeBa KaXKJ0i mogaBaeMoil 3arOTOBKH.

ABTOMaTH3aIMsl TEMJIOBOTO PEXKMMa MPU HarpeBe MeTaia B METOIUYECKUX
neyax craga 2000 OAO «MMK». Cmoen. Yacte. ABTOMarmdeckass CHCTEMA
MPOTHO3MPOBAHMUS M KOPPEKIMH OOIIEro BPEeMEHH HarpeBa KaKKOi
MMoJaBaeMOM 3arOTOBKH.

ABTOMaTH3alusi TEIJIOBOIO pEXMMa CBETJIOr0 OTXKUIa MeTajyla B I4Yax
KOJITaKoBOTO TUMa JucronpokarHoro uexa JII-5 OAO «MMK». Cneun. HacTs.
ABTOMaTHYECKasi CUCTEMA PETYINPOBAHMS TEMIIEPATYPhl OTKUTAEMOT0 MeTalIa
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C YYETOM JIMHAMUKU KOJIITAKOBOW M CTEHJOBOM TepMomap.

7. ABTOMaTM3aIys TEIJIOBOTO PeKMMa B 30HaX HarpeBa OamenHoi meun AI'HIL]
nexa nokpeiTuii OAO «MMK». Cneu. Yactb. ABTOMAaTU3MpPOBaHHAS CHCTEMa
BKJIFOUCHHSI TOPEJIOK C MEJBIO MOIYYCHUS CTA0MIIN3AIMNA TEMIIEPATYPBI IMTOJIOCHI
Ha BBIXOJIE M3 y4YacTKa HarpeBa U 0OECIeueHHUs] COXPAHHOCTH PaJAMALMOHHBIX

TpyoO.

ConyTcTByI0OLINE POU3BOACTBA

1. ABromMaruzanms TEIJIOBOTO pexuma mnaporeHeparopa (kotia) TOL[ OAO
«MMK)» . Crnen. Yactb. ABTOMAaTU3UPOBAHHAS CUCTEMa KOPPEKIMH TEILIOBOTO
peKMMa IaporeHepaTtopa NpPH W3MEHEHUH KOJMYeCTBa BBIpabaThIBAGMOM
AIIEKTPOIHEPTUH.

2. ABTOomMaruzamys ~ TEMJOBOTO  pEeXUMa  PACHBUIMTENBHOTO  CYIIWJI  JUIA
IIPUTOTOBIIEHUS TPaHYIMPOBaHHBIX IIJIakooOpasyromux cmeceil. Cren. YacTs.
ABTOMAaTH3aIMs TEMIIEPATYPHOTO PEKUMA U YIIPABICHHUE POLIECCOM COKUTaHUS
TOIUIMBA IS TIOJTyYCHHUS 3a/JaHHOTO KOJIMYECTBA CMeceil.

3. ABromaruzanus TEIIOBOTO PEKHUMa Teued Ui CYIIKH W OTXKWTAa H3ACTUi
oraeynopHoro npousBojctBa OAO «MMK». Cneu. Yacts. ABromaruzauus
TEIUIOBOTO pEeXHUMa TMedyell ¢ Ienblo JOCTHXKEHHs TpeOyeMoro KadecTBa
OTHEYIOPHBIX U3/EIUN.

Oo01mas uesb 321aHUS U COJAEPKAHUE KYPCOBOIO MPOEKTA M0 JUCUMILIIUHA
((ABTOMaT]/l3aIII/IH TEXHOJIOIHY€CKUX MPpOoueCcCOB U MPOU3BOACTB (MeTaJIJIprHﬂ)):

1. Kparkoe ommcanue aBTOMAaTH3UPYEMOTO TEXHOJIOTUYECKOTO TIpolecca u
YCTPOMCTBO TEXHOJOTMYECKOTO arperara Kak OOBEKTOB  yIIPaBJICHHUS,
KPUTHYECKHUI aHaIN3 CYIECTBYIONMIUX CIIOCOO0B aBTOMAaTUYECKOTO YIIPABIICHHSI
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TCXHOJIOTHYCCKUX ITPOLICCCOB.

2. Habop ucxonnoil mH(pOpManuu, CTaTUYECKHX JAaHHBIX, PACUET CTATHUYECKOU
XapaKTepUCTUKHU TMPOIIECcca, MO KCIEPUMEHTAIBHBIM WIIM PAaCYE€THBIM JaHHBIM
cocraBieHHE (YHKIMOHAIBHO CTPYKTYPHOH CHCTEMBI aBTOMAaTH4ECKOTO
YIPaBJICHUS TEXHOJIOTUIECKUM ITPOIIECCOM.

3. CuHTe3upOBaHME MaTEeMaTHYECKOM MOJENU TEXHOJOTHYECKOro Ipolecca,
BbIOOP TEXHUYECKUX CPEICTB KOHTPOJS U YNPABICHUS U KOH(QUTYPHUpPOBaHHE
IIPUOPUTETHOI'O KOHTYPA YIIPABJICHUS U KOHTPOJIA.

4. Pacyer mepexogHOTO IIpoliecca B BHIOPAHHOM MPUOPUTETHOW KOHTYPE
YIPaBJICHUSI C YYETOM PYYHOIO KOHTPOJBHOTO pacyueTa M0 CHHTE3HMPOBAHHOU
paboueil mporpaMmme.

OnTuMuzanus napaMmeTpoB IMHAMHYECKON HACTPOMKHU yIPABIIAIONIETO OJI0Ka
CUCTEMBI I10 pe3yibTaTaM HCcCieI0BaHus MEPEXOJHBIX MPOIECCOB, ToKa3aTenei
Ka4ecTBa C IeJIbI0 BbIOOpa Hammyuiux. MccnenoBanne moBeIeHNUs CUCTEMbI
YOpaBIEHUS B YCIOBUSIX CMEIIEHUSI CTAaTUYECKON XapaKTEPUCTUKH
aBTOMAaTU3HPYEMOTO Ipoliecca.

[1K-3.2

Brimonasier 0030p CymiecTBYOMMX
TEXHUUYECKUX PEHIeHUH M0 aBTOMAaTH3al[uU
00BeKTa U BBIOUPAET ONTUMAIbHBINA COCTaB
000pyA0BaHUs Ui OT/IEIbHBIX Pa3/IeoB
IIPOEKTa Ha Pa3JINYHbIX CTAIUIX
npoexktupoBanus ACYTII

Ilepeuens meopemuueckux 60npocos

1.

2
3.
4

Buapl Hay4yHBIX TyOIMKaIUii.
Oransl MOATOTOBKH HAyYHO-UCCIIEN0BATEIBCKOTO OTYETA.
CTpyKTypa Hay4HO-HCCIIEI0BATENBCKOIO OTUETA.

Kynerypa m HeoOXxomumas OOBEKTHBHOCTH M II€J€CO00Pa3HOCTh IUTUPOBAHUS
WCIOJIb3YEMBIX  JIUTEPATYPHBIX HCTOYHHUKOB, MCHOJB3YEMbIX B IIpoLEcce
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UCCIICJOBAHHH.
[TpaBuia HUTHPOBAHUS UCTIONIB3YEMBIX HCTOYHUKOB HH(POPMAIIUH.
Mertonbl cOopa HaydyHOH HHPOPMAITUH.

CocraBieHue IUTAHOB MPUOPUTETHOrO cOopa HHGPOpPMALMU M COCTABICHHE
MaTpHIIBI TNIAHUPOBAHUS IBYX WJIM MHOTO()AaKTOPHBIX SKCIIEPUMEHTOB

Ilpumepvl npaxmuyeckux 3a0anuil

1.

2.
3.
4

o

CocTaBUTh aHHOTALMIO KYPCOBOI'O IIPOEKTA.

CocTaBUTh CIIUCOK KIIFOYEBBIX CIIOB.

Odopmuth pe3ynbTaThl UCCAEIOBAHUN IO TPEOOBAHUSIM U CTaHAAPTAM.

CocTaBUTh CHUCOK LUTUPYEMBIX TME€YaTHBIX U JIPYTUX HHPOPMAIIMOHHBIX
HCTOYHUKOB.

ITpoBepuTh copepxaHre KypcoBOro IpoeKkTa Ha aHTUILIaruaT

Odopmnenne TeKcToBOW M rpadUYeckol dYacTH KypcOBOIO IpPOEKTa B
COOTBETCTBUU C TPEOOBAHUSMHU CTaHIAPTOB U MPUHATHIX METOJUYECKUX yKa3aHUN
[TpoBecT MHGPOPMALMOHHBIM MOMCK HAYYHBIX HMCTOYHHMKOB IO 3aJ]aHHOM Teme
KypCOBOTO IIPOEKTa WJIK IPOBOAUMOMN HAyYHOH pabOTHI.

[Ton6op HEOOXOAMMBIX MaTepHUajIoOB, COCTaBIEHUE MPUMEPHOIO IUIaHA KYpPCOBOTO
MIPOEKTA;

AHanu3 nHPOPMALMOHHOM JTUTEpaTyphl, HOArOTOBKOM aHAIUTHYECKUX 0030pOB 1O
7 (PEKTHBHOMY PENICHUIO TOCTABJICHHON 3a/1a91 KYPCOBOTO MPOEKTA.




CrpyKTypHBII

AIIEMEHT [Tnanupyemble pe3ynbTaThl 00yUeHHs OrueHoYHBIE CpENICTBA
KOMIIETEHIINH
I1K-3.3 Pa3pabarbiBaeT KOMIUIEKT TEXHUYECKOU Ilepeuenv meopemuueckux 60npocoe

JIOKYMEHTAIMHU JUIsl OTJENbHBIX YacTeu
MIPOEKTA Ha PA3IMYHBIX CTAUAX
npoektupoBanusi ACYTII B cooTBeTcTBHH C
JNEHCTBYIOIMMU HOPMaMU U MPaBUIaAMH
odopmIIeHUS

1.

5.

VYcnoBHble 0003HAUEHHsI TEXHOJOTMYECKUX IapaMeTPOB M TEXHUYECKUX CPEJCTB
npu TpapUuecKOM MPEACTABICHHMH KOHTYPOB M CHUCTEM aBTOMAaTHYECKOTO
YIPaBIEHUS.

TexHUUecKkne OCHOBHBIE XapaKTEPUCTHKH HamOoiee YacTo U IIHUPOKO
HCIIOJIb3YEMBIX CPEICTB KOHTPOJISA U YIIPaBJICHHUS.

TpeboBaHMsI K NPOEKTUPOBAHUIO aBapUWHBIX CUCTEM CUTHAIU3ALUU C LEJbIO
oOecrieyeHHs pa3BUTHsI aBapUHHBIX CUTHATIM3ALMNA K O€3011aCHBIM YCIOBUAM TpyAa
TEXHOJOTMYECKOIo IEpCcoHaIa.

CrannaptHbele TpeOOBaHUS A U300pAKEHMsT U MPEICTABICHUS pa3pabOTaHHBIX
ACY TIL

ITpyHIMIIBI NpeACTaBIEHUS NPUHLUUIHUAIBHBIX CXEM CHUTHAJIM3alud KOHTYpPOB
yIpaBIEHUS.

Ilpumepor npakmuueckux 3a0anuil

1.

CocTaBUTh CTPYKTYPHYIO, QYHKIIMOHAIBHYIO U TPUHIUITUATIBHYIO dJIEKTPHUECKYIO
CXeMy KOHTypa, CTaOWJIM3HPYIOIIET0 TEMIIEPAaTypHbI mapamMeTp o0ObeKTa:
TEMIIEPaTyphl CTEHBI Mpollecca KPUCTAIUIM3AIMOHHOTO OTKUTa aBTOMOOMIIEHOTO
JIUCTa B KOJMAKOBBIX MeYax C BOJOPOIHOM 3alUTON aTMOC]ephl.

BO31YX




CrpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs OrneHoYHbIE CPEICTBA

KOMIIECTCHII U

2. CocCTaBUTH CTPYKTYPHYIO, (YHKIHOHAIBHYIO M IPHHIUIHAIBHYIO SIEKTPHUECKYIO
CXeMy KOHTypa 3KCTPEMalbHO-ONTHMHU3UPYIOLIETO YIPABICHUS IPOLECCOM
CKWTaHWA TOIUIMBA B pPaboOyeM TMPOCTPAHCTBE IPOMBINUICHHOW I€Yd B
COOTBETCTBUM C OOBEKTOM YIpPaBICHMUs Ipoliecca CHKUTAHUSA TOIUIMBA 11O
TeMIeparype pabodero npocTpaHCTBa UCIONb3Ys METOJl 3alIOMUHAHUIO CKOPOCTH
W3MEHEHHUs ONITUMU3UPYEMOr0 IapaMeTpa

tm '

-

RSEORRE ORI,

BO3/IYX

3. BpImonaHuTh rpaduueckyro 4acTh KypcoBOTO MPOEKTA: pa3padoTaTh CTPYKTYPHYIO
CXeMy KOHTypa pEryJupOBaHUs, (QYHKIMOHAIbHYIO CXEMYy aBTOMAaTH3alluu U
MPUHIUITAAIBHYIO AJIEKTPUUECKYIO CXEMY.




0) Ilopsinok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEIN U KPUTEPHH
OLlCHUBAHMUSL:

[IpomexyTouHast aTTecTalus no JUCUUILTHHE «ABTOMATU3ALMS TEXHOJIOTHYECKUX
MPOLIECCOB U MPOU3BOJICTB» BKIIIOUYAET TEOPETUUECKUE BOMIPOCHI, MO3BOJISIOIINE OLIEHUTD
YPOBEHBb YCBOCHUS 00YYAIONUMUCS 3HAHUH, U TPAKTUYCCKHE 3a/1aHNs, BBISBIISIONINE CTCTICHD
c(hOpMUPOBAHHOCTH YMEHUH U BIIaJCHUIA, TPOBOAUTCA B (hopMe sK3aMeHa (8 cemecTp), 3auera
(7 cemectp) U B (hopMe BBHITIOTHEHUS U 3aIUTHI KYpCOBOT'O IIPOEKTA.

DK3aMeH I10 ,Z[aHHOﬁ JUCHUIINIMHE ITPOBOAUTCS B YCTHOI\/'I (bopMe 10 3K3aMCHAIlMOHHbBIM
6I/IJ'IeTaM, Ka)K,Z[BIﬁ M3 KOTOPBIX BKIIHOYACT 2 TECOPETHYCCKUX BOIIPOCA U OAHO ITPAKTUYCCKOC
3aJaHHuC.

Tlokazamenu u Kpumepuu OYeHUBAHUS IK3AMEHA:

— Ha OLEHKY «OTJIMYHO» (5 0aioB) — 00y4aroUuiicss IeMOHCTPUPYET BBICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITy0OKOe 3HaHUE
y4eOHOro MaTepuana, CBOOOIHO BBIIOJIHAET MPAKTUYECKUE 3aJaHusl, CBOOOHO ONepUpyeT
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYaILMsIX MMOBBIIIICHHOW CIIOKHOCTH.

— Ha OLIEHKY «Xopouio» (4 6anna) — o0yyaronuiics IeMOHCTPUPYET CPEAHHUMN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBIEC 3HAHUS, YMEHUS OCBOCHBI, HO IOy CKAIOTCS
HE3HAYUTEIbHBIE OITUOKH, HETOUHOCTH, 3aTPYIHEHUS TPH aHATTMTUYECKUX OIEPaIUsiX, IEPEHOCE
3HAHUW U YMEHHI Ha HOBbIE, HECTAHAAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «Y/I0BJIeTBOPHUTEIbHO» (3 Oana) — o0y4aromuiicss JeMOHCTPUPYET OPOTOBBIN
ypOBEHb CHOPMHUPOBAHHOCTH KOMITETEHIINI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUATHI JTOMYCKaIOTCS
OLLIMOKH, MPOSIBISIETCS. OTCYTCTBUE OTAEIbHBIX 3HAHUN, YMEHUH, HABBIKOB, O0yUaroLIuiics
WCIIBITBIBAECT 3HAYUTENIbHBIC 3ATPYAHEHUS IIPU ONIEPUPOBAHUM 3HAHUSAMU U YMEHUSMH IPU UX
IIEPEHOCE HA HOBBIE CUTYAIIMH.

— Ha OLIEHKY «HeY/JA0BJIETBOPHUTEJIbHO» (2 6amia) — oOyvaromuics JeMOHCTPUPYET 3HAHUS
He 6omee 20% TeopeTHUecKoro MaTepHaa, J0MyCKaeT CYIIECTBEHHbBIE OIMOKH, HE MOXKET
MO0KAa3aTh MHTEJVIEKTYaJbHbI€ HABBIKU PELICHUS MPOCTHIX 3a]1a4.

— Ha OIICHKY «HEeYA0BJIEeTBOPUTEILHOY» (1 0amt) — 00ydaromuiicss He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIIPOM3BENICHUS 1 0OBsICHEHUST HH(OPMAITUHU, HE MOKET MTOKa3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TTPOCTHIX 3a/1a4.

Ilokazamenu u Kpumepuu oyeHusanus 3a4ema:

—3a4YTeH0» — CTYJIEHT JIOJDKEH PACKPBITh COiepKaHNe MaTepHala B 00beMe MPorpaMMbl
JTUCIUIIMHBL, TPaBHIIBHO 1aTh HEOOXOAuMbIe onpeaeneHus. OTBET JOKEH ObITh
CaMOCTOSITENIbHBIN, IPH OTBETE MCIIOJIb30BAaHbI 3HAHUS, TPUOOPETEHHBIE paHee.

— «HE3AYTECHO0» — CTYACHT HE MOXKCET IMOKAa3aTh 3HAHWA Ha YPOBHC BOCIIPOU3BCACHUA U
0OBsICHEHHS I/IH(I)OpMaI_II/II/I, HC MOJKCT MMOKA3aTh HHTCIUICKTYAJIbHBIC HABBIKHW PCIICHUS ITPOCTHIX
3ala4, OCHOBHOC COACPIKAHUC y‘-IC6HOl“0 MaTrcpurajia HE paCKpbITO. HpI/I OTBCTC JOITYIICHBI
rpy6£,le OIIMOKH B ONpCACIICHUAX, HC JaHbl OTBCTHI HAa JOTIOJIHUTCIIBHBIC BOIIPOCHL
npenoaaBareisd, OTCYTCTBYIOT HaBbBIKU HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH.



KypcoBoil IpOEKT BBINOIHAETCS IO PYKOBOACTBOM IIPENIOAABATENS, B IPOLIECCE €€
HalMcaHus 00y4Jaroluiics pa3BUBAET HABBIKU K HAy4HOU padoTe, 3aKperisist U OJTHOBPEMEHHO
paciiupsis 3HaHUs, OJYyYEHHbIE IPU U3YYEHUH Kypca « ABTOMATH3alMsI TEXHOIOITMUYECKUX
IPOIIECCOB U IPOU3BOJCTBY. [IpH BHINOJHEHNU KYPCOBOTO MPOEKTA 00YUAIOIIUIICS JOIKEH
10Ka3aTh CBOE yMEHHUE paboTaTh C HOPMATHBHBIM MAaTEPUAIOM U APYTUMH JTUTEPATyPHBIMU
UCTOYHHKAMHU, & TAK)KE€ BO3MOXHOCTh CUCTEMAaTU3MPOBATh U aHATTU3UPOBATh (DaKTUUECKUN
MaTepUal U CaMOCTOSATENBHO TBOPYECKH €TI0 OCMBICIUBATD.

B mporecce HanucaHust KypcoBOTO MPOEKTa 00yUaloIHACs JOIDKEH pa3o0paThCs B
TEOPETUYECKHUX BOIPOCAX M30PAHHOM TEMBbI, CAMOCTOSTEILHO IPOAHATM3UPOBATH PAKTUIECKUN
MmartepHal, pa3o0paTh 1 000CHOBATh MPAKTHUECKHUE MTPETIOKEHUS.

Tokazamenu u kpumepuu oyeHUBAHUs KyPCOBO20 NPOEKMA:

— Ha OLEHKY «OTJIMYHO» (5 0aJIOB) — MPOEKT BBINOJIHEH B COOTBETCTBUU C 331aHUEM,
o0yyaroIuiics MOKa3bIBaeT BBICOKUI ypOBEHb 3HAHUHM HE TOJIBKO HA YPOBHE BOCIIPOU3BEICHUS U
00BbsICHEHUS! MH(OPMaIMK, HO U MHTEJIJIEKTYalIbHbIe HAaBBIKU PELIeHUs Ipo0seM U 3a1ad,
HaXOJKJCHUS YHUKAJIbHBIX OTBETOB K IPOOJIEMaM, OLIEHKH U BEIHECEHHSI KPUTUYECKUX CYKICHUM;

— Ha OIICHKY «X0pOoI1lI0» (4 6aJ'IJ'Ia) — IIPOCKT BBIIIOJIHCH B COOTBECTCTBUU C 3a1aHUCM,
O6yanOIHHﬁCH IMOKAa3bIBACT 3HAHUA HC TOJIBKO Ha YPOBHEC BOCIIPOU3BCACHUA U 00BACHEHHS
I/IH(1)OpMaI_II/II/I, HO 1 MHTCJUVICKTYAJIbHbIC HABbIKU PCIICHU Hp06.]'IeM U 3aJa4, HaXOXJICHUA
YHHUKAJIBHBIX OTBETOB K np06neMaM;

— Ha OICHKY «yA0BJECTBOPUTECJIbHO» (3 63.]'[.]'[21) — IPOCKT BBIITOJIHCH B COOTBETCTBUU C
3aJaHUuCM, O6y‘-IElIOH.[PIfICH NOKa3bIBACT 3HAHUA Ha YPOBHEC BOCIIPOU3BCACHUA U 00BsICHEHHS
I/IH(I)OpMaI_II/II/I, HWHTCJUICKTYAJIbHBIC HABBIKH PCIICHUS MPOCTHIX 3a1a4;

— Ha OIICHKY «HE€YAOBJIE€TBOPUTECJIBHO» (2 63.]'[.]'[21) — 3alaHuC MpenoaaBaTest BbIIMIOJIHECHO
YaCTUYHO, B IPOUECCC 3allIUTLL pa6OTLI O6y‘l@.l-0H.[HI>iCSI AOIYCKACT CYHICCTBCHHLIC OIJ_II/I6KI/I, HC
MOZKET IMOKa3aTh MHTCIIJICKTYaJIbHbIC HAaBbIKU PCIICHU A IMOCTaBJICHHOM 3a/1a4H.

— Ha OIICHKY «HEYAOBJIECTBOPUTECJIBHO» (1 63.]'[.]'[) — 3alaHuC MpenoaaBaTes BBIIIOJIHECHO
YaCTHUYHO, 06yqafomnﬁc;1 HE MOXKCET BOCIIPOU3BCCTH U OOBSICHUTD COACPIKAaHUEC, HC MOXKET
IMMOKa3aTb MHTCJUICKTYaJIbHbIC HABBIKU PCILICHUA IIOCTaBJICHHOU 3aJa4H.



[Tpunoxenue 3

Memoouueckue ykazanus K 6bIN0JIHEHUIO KYPCOBO20 NPOEKMA NO
oucyuniuHe

"Aemomamuzayusa mexHoa02uuecKux npoueccos u npou3eoocmas "’

1 OBIIHE ITOJIOKEHUA ITO KYPCOBOMY ITPOEKTUPOBAHUAIO

KypcoBoii  mpoekt 1o  y4eOHOM  JuUCHUIUIMHE  «ABTOMAaTHU3aLUs
TEXHO-JIOTUYECKUX MPOLECCOB U MPOU3BOACTBY SIBIISAETCS 3aBEPILAIOLIUM 3TAllOM
y4eOHON TOJTOTOBKH T€peJ] BBIMOJIHEHUEM BBIMYCKHOM KBaTU(UKAIIMOHHON
paboTHI.

Leabp0  KypcoBOro  NpOEKTHPOBAHUSI  SBJISIETCS  IpUOOpETEHHE
HEOOXOJMMBIX HABBIKOB JJII CAMOCTOSITEJIBHOTO TMPAKTHUYECKOTO MPUMEHEHHUS
MOJTyYEHHBIX TEOPETUUECKH 3HAHUN MPHU MPOCKTUPOBAHUH COBPEMEHHOU CHCTEMBI
KOHTPOJIS W YIPABICHUS PEAIbHBIMA TEXHOJOTUYECKUMH M TMPOU3BOICTBEHHBIMHU
mporeccaMi B METAUTyprUM WM B APYTOdM  OTPacid MPOMBIIUIEHHOTO
IPOM3BOICTBA.

Jljis mocTrKEHMS TIOCTABICHHOMN eI 00YyJaroIUMCs PEIIAIOTCS CISAYIOINe
oO1ue 3a1ayu:

1.1IpoBenenue aHanu3a 0CcOOEHHOCTEM aBTOMAaTU3MPOBAHHOTO
TEXHOJIOTMUYECKOro nporecca U (GopMyIHpOBKa peraeMoi mpooIeMbl.

2.0mpenenenne TpeOoBaHUN K QYyHKIIMOHUPOBaHUIO pa3padaTeiBacmoit ACY,
onucanue GyHKIMN U pazpaboTka KoHenuu npoektupyemonn ACY.

3.Pa3paboTka  TEXHWYECKOTO  pelieHus, BKIIOYAIOMIETO  pa3paboTKy
MaTeMaTHYeCKOI0, MPOrPAMMHOI0 U TEXHUYECKOT0 00eCIedeHUs TPOEKTUPYEMOil
ACY B cocTaBe 3CKM3HOIO MPOEKTA.

Pemenne 3amad KypcoBOTO MPOEKTUPOBAHMS OMKCHIBAETCS B paszzenax
KypcoOBOTO TMpoeKkTa. [IpuHIMNHUAIBHO B KypCOBOM TIPOEKTE JOJDKHBI OBITH
BBIJICTICHBI OOII[asi U CIIeIUaIbHAs YaCTH.

[Tpu BBIMOTHEHNH OOIIEH YacTH aBTOP MPOEKTA JAOKEH KBATU(PHUITUPOBAHHO
NPOBECTH aHAIW3 OCOOCHHOCTEW aBTOMATHU3WPOBAHHOTO TEXHOJOTUYECKOTO
nporiecca, copMyauMpoBaTh pelniaeMyro mpodiaeMy, chOpMyIHpoBaTh IEb
NPOEKTa, MPEAJIOKUTh KOHIETIIMIO CUCTEMBI aBTOMATH3UPOBAHHOTO YIPABICHHUS
JUTSL TOCTYDKEHMSI LIETTM W TIOCTaBUTh 3ajadydl JUIsl pealu3aldd TpeIioKeHHON
CUCTEMBI.

B  cneumanpHOM  4yacTM  KypCOBOIrO  IIPOEKTa  aBTOpP  JOJDKEH
IPOJAEMOHCTPUPOBATh CBOE TBOPUECKOE YMEHHE MO MPUMEHEHUS TEOPETHUECKUX
3HAHUW Ha MPaKTUKE U MPEACTABUTh mexHuueckoe peuierue cHopMyaupoBaHHON
npo0JsieMbl, HAlPaBJICHHON HA MOBBIIEHUE 3(PPEKTUBHOCTH (HYHKIMOHHUPOBAHUS
CUCTEMbI aBTOMATUYECKOr'O YMPABJICHUS OTACIbHBIM MPOOJIEMHBIM MapameTpoM



TEXHOJIOTUYECKOr0 MpOoIecca M BKIOYAIOleld B ceOsl MCCleIoBaHUE MOBEIECHUE
IIPOEKTUPYEMOM CUCTEMBI B Pa3HBIX CUTYaLHsIX.
Kak mpaBwuiio, pemieHus, NMoJly4eHHbIE B KypCOBOM MPOEKTE, UCIOJIb3YIOTCS
IIPU MTOATOTOBKE BBITYCKHON KBaJM(UKAIIMOHHON PabOTHI.
2 BBIBOP TEMbI, COAEP KXAHUE U ITOPAJOK BbITIOJIHEHUSA
KYPCOBOI'O ITPOEKTA

Tembr oOmEl W CHENWATBHOW YacTed  OMPENEeNsIoTCS  CTYJIEHTOM
CaMOCTOSITEJIBHO II0 COTJIACOBAaHUIO C pyKoBoauTeneM mpoekra. Kak mpasuio,
BBIOOP TEMBbl MPOU3BOJUTCS MO TEXHOJIOTUYECKOMY IMPOIECCY, U3y4aeMOMYy B
MEpUOJT TPOU3BOACTBEHHOW IIPAKTUKU. B ganpHEdmeM IMOJy4YeHHas Tema
KYpPCOBOI'O IIPOEKTA MOKET OBITh UCIIOIb30BaHa CTYJIEHTOM B Ka4eCTBE Oa30BOM JIJIsi
Oonee rayOoKoM NpopabOTKM €€ B BBIMYCKHOM KBamupUKAIMOHHOW pabdoTe.
OdopmiieHHe TMOACHUTENBHON 3alMCKA U JIEMOHCTPAIIMOHHBIX — YepTEKeH
MIPOU3BOIUTCS CTPOTO B COOTBETCTBUM C JACUCTBYIOIIMMH CTaHIapTaMH (CTaHIapThI
€IMHON CUCTEMbI KOHCTPYKTOPCKOM JOKYMEHTAIIHH ).

OCHOBHBIM  3JI€MEHTOM KypCOBOI0 IIPpOCKTA ABJIICTCA IIOSACHUTCIIbHAA
3allMCKa, KOTOopas OAOJIZKHA BKIIFOYATh B cebs CICAYOIIHC 00s13aTeNIbHBIC pa3acCibl.

1. 3aganue Ha KYpCOBOM NPOEKT. /(s 3a1aHHON TEMBI KypCOBOTO IIPOEKTA
10 JINTEPATYpHbIM JaHHbIM M HH(POPMALMOHHBIM HCTOYHHUKAM MPOU3BOAMUTCS
HOJrOTOBKA 33aJJaHUsl, KOTOPOE BKJIIOYAET B CEOsI:

® TEMBI OOIICH U CIICIIHAILHON YacTel;

® UWCTOYHMKM HH(pOpManuu (KOHKPETHbIE WCTOYHMKU B (opme chmucka -
TEXHOJIOTUYECKHUE UHCTPYKIINH, pe3yJIbTaThl MPOMBIILICHHOU W
OTIBITHO-TIPOMBINIJIEHHON  AKCIUTyaTallid  TEXHOJOTMYECKOro  00OpyI0oBaHUS,
paboyre YepTeKHU U CXEMbl aBTOMATH3AINH );

e pesynbTarhl  (rpaduKH, JIaHHBIE)  HCCIENOBAHUSA  XapPaKTEPUCTHK
TEXHOJIOTUYECKOT0 0OBEKTA MIIH CUCTEMBI.
[IpuMepbl TeM MPUBEICHBI B pazjeine 3.

2. Pedepar. B pedepare ykaspiBatoTcs: cBeieHUS 00 00BbeMe OSICHUTEIBHON
3aIIMCKH; KOJIMYECTBE WJUIFOCTPAIUM, JIEMOHCTPAIIMOHHBIX JIMUCTOB, TaOJIMII,
MIPUIIOKCHUH, UCITOIH30BAHHBIX HCTOUYHHUKOB; IMIEPEUCHD KIOUEBBIX CIIOB, KOTOPHIN
JTIOJKEH BKJIIOYATh OT 5 710 15 C10B MM CII0OBOCOYETAHUM U3 TEKCTa MOSCHUTEILHOU
3aMUCKUA, KOTOphbIE B HAWOOJBIICH Mepe XapakTepu3yloT €€ coaepKaHue u
00ecreunBarOT BO3MOXKHOCTh MH(pOpMarmonHoro noucka. O6wsem pedepara 1-2
CTp.



3. Conep:kanue. CojepkaHue BKJIIOYAET B ceOs BBEJICHHE, HAMMEHOBAHHUE
BCEX pas3leNoB, MOJPaA3/IeNiOB, NMYyHKTOB (€CIM OHM HMEIOT HAaMMEHOBAaHUE),
3aKJIIOUYEHHE, CITMCOK MUCTO0JIb30BAHHBIX HCTOUHUKOB M HAMMEHOBAHUE MPUIIOKEHUN
C YKa3aHuUEM HOMEPOB CTpPAHMI], C KOTOPHIX HAYMHAIOTCS OSTH BJIEMEHTHI
MOSICHUTENBHOM 3anucku. O0beM coiepikanmsi OOBIYHO HE MpEeBBIIacT 1 cTp.

4. Beenenue. Bo BBeieHUM JTOJDKHBI COACPIKATHCS CIEAYIOIINE 00s3aTeIbHbBIE
OITHCaHUS.

4.1. lenb 1 3a1a4u MPOEKTUPYEMOM CUCTEMBI (HE ITyTaTh C ENbIO U 3a1a4aMu
KypcoBoro mpoekta). lleap mpoekTa JODKHA ~OTpaxaTh HEOOXOIUMOCTh
MPOCKTUPYEMOI CUCTEMBI YIIPABICHUS JJIs1 IOCTHKEHUST (PUHAHCOBOTO PE3yJIbTaTa.
Pexomenayercs UCHOJIb30BaTh CIEAYIONIME JIOCTHUTAaeMble PpE3yJbTaThl:  a)
YBEJIMYCHHUE TPOU3BOJIUTEILHOCTH (CHIKEHHUE JIOJHM TOCTOSIHHBIX PacxojioB); 0O)
CHIDKEHMS 3aTpaT Ha IMPOMU3BOJCTBO (CHIKEHHE JOJU TMEPEMEHHBIX PacXoJi0B),
noBbIeHNEe 3P(HEKTUBHOCTH; B) MTOBBIIIIEHUE 0€30MaCHOCTHU (CHH)KEHUE PUCKOB); T)
cTabunu3aiusi mapameTpoB Mpolecca (AOCTHXKEHUE 3aJaHHBIX XapaKTePUCTUK

MPOJYKTa).

dopMynHUpyeTcsi aKTyadbHOCTh pPAaOOThL. AKTYyaJIbHOCTh JIOJDKHA OBITh
chopMynupoBaHa MaKCHMAJIIBHO YETKO M  OMNPENENSATbCS 4Yepe3 IpeaMeT
UCCIICIOBAHMUS.

Hepe‘H/ICHHIOTCﬂ 3ala41, KOTOPLIC PCHIAIOTCA B IIPOLCCCC IMPOCKTHUPOBAHUA.
Kancz:aﬂ 3aJa4da JOJDKHA KOPOTKO XapaKTCPHU30BATh OTI[CJ'II:HI:IIZ pas3acia IIPoOCKTa.

OO0s3aTenbHbIE 337]a4K MPOEKTA:

1) Ananmutuueckuii 0030p JUTEPATYPHBIX HMCTOYHHKOB IO OMNPEIEIECHUIO
Ha3HAYeHHUs] TEXHOJIOTMYECKOTO  Mpolecca, IMOCIEI0BAaTEIbHOCTH  PabOThI
000pyI0BaHus, XapaKTEPUCTHUK Ipoliecca U 00bEKTa yIpaBIICHUSI.

2) Pa3paboTka cTpyKTypHO-(YHKIMOHATBHOW CXEMbI KOHTYpPa YIIPaBJICHUS C
y4€TOM BBIOPAaHHOI'O METO/a YIIpaBJICHUSI.

3) Pazpabotka nH()OPMAIIMOHHOTO, MATEMATUYECKOTO ¥ aJITOPUTMUYECKOTO
o0ecrneveHns, BKIIIOYAIONIer0 MaTeMaTHIECKY 0 MOJICNIb KOHTYpa YIIPaBJICHUS.

4) TlporpamMmmMHasi peanu3anusi pa3paOOTaHHOW MAaTEeMAaTHYECKOW MO U
MPOBEICHNE BHIYMCIUTEIBLHOIO SKCIIEPUMEHTA JIJIs1 UCCIIEA0BAHUS Pa0OThl KOHTYpa
yIIpaBJICHUS.

5) TexHudeckass peaqm3aiiusi KOHTypa YIpaBIEHUS BKIOYas pa3paboTKy
cxembl komruiekca TexHuueckux cpenctB ACY TII, QyHKIIMOHATIBHON CXEMBI
aBTOMATHU3alIMU U IPUHIUITUATBHOU SJIEKTPUUYECKON CXEMbI KOHTYpa).



4.2. Obvekm u npeomem, KOTOPbIE pacCCMATPHUBAIOTCS M MCCICAYIOTCS B
KypcoBoMm mpoekrte. [IpuBogutcss (GopmMynInpoBKa TOro, 4TO SIBISETCA OOBEKTOM
aBTOMATH3allUd, a YTO SBISETCS TMpeaMeToM wuccienoBanus. OObeKToM
aBTOMATHU3AIUU SIBIIACTCS TEXHOJOTHUECKHUM MPOIIECC UM YCTaHOBKA, MPEAMETOM
WCCJICIOBAHMSI SIBIIACTCS MaTeMaTW4decKkoe, WH(OpMAIMOHHOE, TPOTPaMMHOE,
TEXHUYECKOE 0OecreueHue pa3padaTbiBaéMOro KOHTypa CUCTEMBI YIIPaBICHHUS.

4.3. Teopemuueckas 3HauumMoCmb KypCOBOTO TMPOEKTA. 3HAUYUMOCTb
dbopMynupyeTcss Ha OCHOBE KPUTUYECKOTO aHaIN3a UCTOIb30BaHHON JIUTEPATYPHI.

4.4. Onucanue cmpykmypvl Kypcogozo npoekma. Heobxoaumo KpaTko
OMHCaTh U3 YEero COCTOUT KypCOBOM MPOEKT, CKOJBKO pPa3fesioB B KaXIOH u3
yacTeil, CKOJbKO M KakuX TIpa@UUecKuXx MaTepuaioB. YKa3aTb, 4TO OBLIO
JOCTUTHYTO B 3aKIIOYUTENFHOM YacTW TMpoeKkTa (BBIMOJIHEHA JIA  IIeTb,
MIOJITBEPIK/ICHA JIM TUIIOTE3a UCCICAOBAHNSA).

4.5. Omnpenensiercss HAIUYUE NPAKMUYECKOU 3HAYUMOCMU TIPOEKTa —
YKa3bIBa€TCSI K KaKkOMy pe3yJbTaTy MOXKET TNPUBECTU HCIOJIb30BaHUE
pazpaborannoii ACY.

4.6. HCpCLII/ICJI}IIOTCH TCOPCTUUCCKUC, ITPAKTUICCKUC U CIICHHUAJIBHBIC M€m00bl,
KOTOPLBIC IIPUMCHSINCH B KYPCOBOM IIPOCKTC IJIAA JOCTHIKCHUA MOCTaBJICHHOM Ociau.

5. O6mas yacrb. OcHOBHAsA 3aja4ya 00IIeH YacTU NpoOBECTH 0OOOCHOBAHHYIO
pa3paboTKy KOHLENIMH aBTOMAaTHU3MPOBAHHON CXEMbl YIPaBJICHUS 3aJaHHBIM
TEXHOJIOTMUYECKUM arperatoM C Y4eToM OCOOEHHOCTEH TEXHOJIOIMYeCKOIro
mpoiiecca U WHTerpaiueit paspabarsiBaemori ACY ¢ apyrumu MojcUCTEMaMu.
OOmast yacTh SBISETCS NMEePBBIM HYMEPOBAHHBIM PAa3/EJIOM B IOSCHUTEIBHOM
3aMMcKe KypcoBoro mpoekra. B oOuieil yacTu 00s13aTeNnbHbI CIEAYOIUe pa3ieibl
(Ha3BaHUE pa3nesoB GOPMYJIUPYETCS B 3aBUCUMOCTU OT 33JaHHOTO OOBEKTa WM
npoiiecca ynpaBjieHus):

5.1. Hasnauenue u xapakmepucmuxa oovekma uiu npoyecca ynpaenenus. B
ATOM pa3Jiesie ONMUChIBAETCS 001Iee HAa3HAUCHUE TEXHUYECKOTO 00BEKTa, €ro POJIb B
MPOU3BOJICTBEHHOM (T€XHOJIOTHYECKOM) TMPOIIECCE, OCHOBHBIE TEXHHYECKHE
XapaKTEPUCTHKH OOBEKTa M €ro OCOOCHHOCTH. Pe3ynbrarom pasjiena JOKHO
SIBIISITBCSL ONMCAHUE CUTYAIlMH B IICIIOM U DOPMYIUPOBKA peulaemoli npooiemsi.
O06neM paznena He 6oJiee 6 cTp.

5.2. Cmpykxmypa mexHuuecko2o0 00veKma Ui Hnocie008amenrbHOCHMb
onepayuu npoyecca. B 3TOM paszznene NpPOU3BOAUTCA ONUCAHUE HA3HAYEHUU
OCHOBHBIX YacTel mpoiiecca B 001Ieil cTpykType. OCHOBHBIE U BCTIOMOTaTEIbHbBIE
GyHKIUH, peain3yeMble TTPOIIECCOM U UX Ha3HAUCHHE B IIpoliecce paboThl 00bEeKTa
Win B mpoiiecce. B aTom paszzene pazpabaThiBaeTcsi cxema CTPYKTYpbl O0ObEeKTa
yopaBiieHus: (MPUBOJUTCS B TEKCTE MOSICHUTEIBHOM 3aMUCKH), MEPEUUCIISIIOTCS
GyHKIMH, KOTOpbIE MOAJIEKAT AaBTOMATU3ALIMM M OIKCHIBAETCS B KAaKOW YacTH



CTPYKTYpbl 3TH (QYHKIUU peanu3yloTcs. Pe3ynpTaToM pasnmena  sSBISIOTCS
dbopmynupoBka 1iemm npoekra. O0bem paszuena 4-6 cTp.

5.3. Ilpunyunsi asmomamuyecko2o ynpasienus 06vexmom uiu npoyeccom. B
3TOM pa3lielie pacCMaTPUBACTCS AaCMEKTHl YIPABICHUS C TOYKHU 3PCHHS] TEOPUHU
aBTOMATUYECKOTO yMpaBieHUs. i1 3TOro MpOU3BOAUTCS Jumepamyphbviti 0030p
METOJJOB W  CIIOCOOOB  ympaBieHUS 00BEKTOM. Brimonmusercs  aHanmms3
CYIIECTBYIOIIUX CXEM W QJITOPUTMOB YIPABJICHHUS OCHOBHBIMH ITapaMeTpamMu
oObekTa WM Tpolecca. B pesynbTare BBINOTHEHHUS pasjeia HE0OXOIUMO
onpeAenuTs U (POopMaNIU30BaTh 00bEKm asmomamusayuu, yKa3zaB BXOJHBIE U
BBIXO/IHBIE TApaMETpPhl, a TAKXKE IMEPEUUCTUTb Mmpebo8aHusi K NpoeKmupyemou
ACY. O6bem paznena 5-10 ctp.

5.4. Onucanue rounyenyuu npeonrazaemMou Ccucmemsbl a8mMoOMAMUYEcKo20
ynpaeneHus s JTOCTUKEHUS UEIU MNpPOEKTa U PElIeHHs CPOpMYITHUPOBAHHON
npobnemsl. B 3TOM pa3gmene B COOTBETCTBHM C  MPEACTABICHUSIMU O
(GYyHKIMOHUPOBAaHUM OOBEKTA, pPE3yJbTaTaMHU aHajdu3a CYIIECTBYIOIIUX CXEM
ympaBiieHuss ©W  uHGOpMaLUMe, TMOJy4eHHOM U3 JUTepaTypHOro o030pa
apryMEHTHUPOBAHO OMMCHIBAETCA CYTh MPEIVIOKEHHN MO aBTOMATU3ALMU OJHOTO
WJIM HECKOJIBKHMX IMapaMeTpOB MpoIiecca, a TAK¥Ke CoCOO0bl OLIEHKH 3 (PEeKTUBHOCTU
npearaeMelx perieHuid. Onucanue nNpoBoaUTCs B cBOOOHOU dopme. [Ipu atom
JOJDKHA OBITH OIpe/iesieHa HeOOXOAMMOCTh aBTOMATH3allMd PacCMaTPUBAEMOTO
mpoliecca U yKazaHbl, Kak U KaKUMU QyHKIUSIMHA CUCTEMbI OYyT peain30BbIBATHCS
TpeboBanusi, chHOpPMYIUPOBaHHBIE B TpenbiaymieM mnyHkre. [lo pesynpTaTam
paspabotkun  koHueniuu ACY  QopmupyeTrcss U ONUCHIBAeTCS  cxemd
CMpYKmMypHo-@yHKyuonaivrou opeanuzayuu. Oobem pazaena 4-6 ctp.

5.5. Bwisoo no obweii (meopemuuecxoii) uacmu Kypcogozco npoexkma. B
BBIBOJIC HEOOXOJAMMO TIPOBECTH CBS3M MEXKIY INpeajiaraéMbiM pEIICHUEM |
peallbHbIM COCTOSIHUEM JIeJl B aCEKTE€ aBTOMAaTU3al[MU OJHOTO WJIM HECKOJIbKHUX
napameTpoB WM (QyHKIMA OOBEKTa WM Tmpolecca. B BbpiBoie HEOOXOIMMO
aKTyaJlu3UpOBaTh HEOOXOJIMMOCTh MPAKTUUECKOW peanu3aluu MpeasiaraéMoro
pemieHusT W CPOpPMYJUPOBATH 3aJadydl IS JOCTHMIXKEHUS 1M TMPOEKTa W
npejnoiaraeMbie pe3ybTarhl poekta. O0beM pazzaena 3-5 cTp.

0O0BeM 0011el YacTH KypcoBoro nmpoekrta 20 - 25 cTp.

6. CneumanbHasi 4YacTtb. B crnenyaJbHONM 4YacTM KypCOBOIO IPOEKTa
pa3palaThiBaeTcss M HUCClenyeTcs paboTa 3aJaHHOTO TEMOH OJHOTO KOHTypa
pEryIMpoOBaHUs M €ro nHrerpanus B cyuiectByronryro ACY. CnenuanbHas 4acTh
ABJIIETCSI BTOPBIM HYMEPOBAaHHBIM pa3liesioM KypcoBoro mnpoekra. CTpykrypa
CHEIMAIbHOM YacTH KypCOBOTO TMpOEKTa BKJIIOYAaeT B ce0s cledyromue
o0s13aTeNbHBIEC Pa3eibl.



6.1 Uccneoosanue ceoiicme obvekma unu cucmemvl. B 3TOM pasznene Ha
OCHOBE JIJaHHBIX, TIOJYYCHHBIX U3 JTUTEPATYPHBIX HCTOYHUKOB WIIH U3 TPOBEACHHBIX
AKCIIEPUMEHTOB BBITTOTHSIIOTCS UCCIICIOBAHUS PA3JIMYHBIX CBOMCTB O0OBEKTA W/WIIH
CUCTEMBI. 3aaueii UCCIeOBaHUS SBISICTCS OMpPENCIICHNE BXOAHBIX U BBIXOIHBIX
napaMeTpoB OOBEKTa (CHCTEMBbI) M TOJNYYEHUE CBSI3UM MEXIy HUMU B Qopme
3aeucumocmeli. Tak Kak  TIPOGKTOM  TPEIyCMATPUBACTCS  HMHTETPAIIHS
pa3zpabaThiBaeMOT0 KOHTypa peryiaupoBanus B cymiecTByionyro ACY, T0
yCTaHaBJIMBAIOTCS 3aBUCHUMOCTU MO B3aUMOJICHCTBUIO OTIENIBHBIX TOJICUCTEM C
pazpabaTrsiBaeMO CHCTEMOM.

Pe3ynbpratom paszaena sSBISIIOTCS MaTE€MaTUYECKOE OMUCAHUE, ONPEACISIONICE
CBSI3b MEXK]Iy BBIXOJHBIMU U BXOJIHBIMHU IMapaMeTpaMHu OOBEKTa, a TAKKE MEXKIY
pa3zpabaTheiBacMOi CUCTEMOU U B3auMojeicTByromieil nmoacucremonrn ACY mpu eé
uHterpanuu. O0bveM pasjaena 3-7 cTp.

6.2. Pazpabomka cmpykmypHou cxemvl KOHMYPA VNPAGIEHUS CO CXeMOU
unmezpayuu. B 3TOM paznene pa3zpabaThiBaeTCs W OMHUCHIBACTCS CTPYKTypHas
CXeMa KOHTypa YIpaBJICHUS C YYETOM BBIOPAaHHOTO METOJla YIPABJICHUS U
0COOEHHOCTEN TeXHOJoru4eckoro rpoiecca. CTPYKTYpHO cXema KOHTypa
pa3pabaThIBacTCsl U OMHUCHIBACTCS B TEPMUHAX W TOHSTHUSIX, IPUHSITHIX B TEOPUU
aBTOMATHYECKOTO YIpaBieHUs. [l KaXJaoro »3JIeMEHTa CXEMbl MPHUBOJMUTCS
nepedamouHnas QyHKyus uiu opyeas @QYHKYUOHAIbHASL C653b, TO3BOJSIONIAS
CBS3aTh BXOJl M BBIXOJ 3B€HA, W (HOPMHUPYETCS Mamemamuyeckds Mooelb
byHKIHOHUpOBaHUS KOHTYypa. OOs3aTeIbHBIM YCIOBUEM IPHU MPOCKTUPOBAHUU
CTPYKTYPHOM CXE€MBbI KOHTYypa SIBJISICTCS HAJIMYMUE DJIEMEHTOB uHmezpayuu ¢
IPYTUMU HOoJCUCTEMaMHU ACY. ITIpoekTupoBanue B3aNMOJIENCTBUS
pa3pabaTrpiBa€MOro KOHTYypa C JPYTMMH TOJACUCTEMaMH PEKOMEHIYETCs
OCYIIECTBISATh B (POPME 2opu3oHmanbHot WIA BEPTUKAIBHOW WHTerpanuu. Jlis
3JIEMEHTOB MHTETPAIlMU TPUBOJUTCI MAaTEMaTHYECKOE ONUcaHne (PYHKIIMOHAIbHON
CBSI3HU.

Pa3paboTanHasi CTpyKTypHasl cxeMa TPUBOJIUTCS B TEKCTE MOSCHHUTEIHLHOMN
3amucKd. B ciydae HeoOX0MMOCTH CTPYKTYpHAs CXeMa MOKET OBITh BHIHECEHA Ha
auct gopmarta A3 ¢ coOmogeHueM TpeOoBaHHI K OGOPMIICHUIO TpaduiecKkoro
Martepuana. O0beM paznena 3-5 c1p.

6.3. IIpoepammnas peanusayus mamemamuyeckou mooeau koumypa. B atom
paszeie MpUBOIATCS BBIPAXKEHHUS U1l YMCIEHHOTO pacyeTa BBIXOJHBIX CHUTHAJIOB
JUHAMUYECKUX 3BEHBEB, BXOIAIIMX B CTPYKTYPHYIO cXeMy (MHTErpaTophbl,
pEeryasiTopbl M T.I.) W aJTOPUTM BBIYMCICHHUS BCEX BEJIMYWH, YKa3aHHBIX Ha
CTPYKTYPHOU cxeMe. AJITOPUTM IPOrpaMMbl pacdyeTa MpeCcTaBseTcs: B BUae 070K
— CXEMBI aJITOPUTMA C YYETOM BCEX TPEOOBaHUM, MPEABSBIAEMbIX K 0()OPMIICHHIO.

ITo pa3zpaboTaHHOMy anroputMmy pazpalaThIBaeTCs IMporpaMma Jjisi pacyeTa
IIEPEXOAHBIX IIPOLECCOB B CHCTEME aBTOMATHYECKOrO yIpaBieHUs. TekcT
OporpaMMsel (WIM HPOTPaMMHOTO MOJYJII) pacdyeTa BBIHOCUTCS B IPHIIOKEHUE.
Brinonusiercst onucanue paboThl ¢ pa3paboTaHHOM MporpaMMHOil. MoaenupoBanue



paboThI KOHTYpa JIOITyCKaeTCst BBITIOJIHATD B cucTeMax
MOJIETbHO-OPUEHTUPOBAHHOTO MPOEKTUPOBAaHUS. B 3TOM ciydae omnuchbIBaeTCs
paboTa W HACTPOMKU KadcO0o2o OJOKa, BXOISIIETO B CXEMY MOJIEIH, a BMECTO
OJIOK-CXEMBI aJNTOpUTMa NPHUBOIUTCA OJIOYHAs cXema MojenupoBanus. Jis
KITFOUEBBIX OJIOKOB CXEMBI TIPUBOMATCS PE3YJIbTAThl UX PaOOTHl B CTAIIMOHAPHBIX
yCHOBUSAX (MpU TOAA4€ HA BXOJbl CUTHAJIOB TOCTOSIHHON BeaWM4UHBI). O0BEM
pazaena 9-12 crp.

6.4. Hccneoosanue nepexoOHbIX Npoyecco8 8 KOHmype asmoMamuiecKo2o
ynpasnenus. B 3ToM paszzelne ¢ MOMOIIBIO YHCIEHHOTO AKCIIEPUMEHTA UCCIENyEeTCs
NepPEXOAHbIE POLECCHl B KOHTYpE MPHU JEHCTBHH BO3MYLIEHUN KaK CO CTOPOHBI
3a1aHMsA, TaK U CO CTOPOHBI HATPY3KH, a TAKKe CO CTOPOHBI noacucremsl ACY, ¢
KOTOpPOM IPOMCXOAMT MHTErpauuss KOHTypa. BBINOJIHAETCS ONpenecHue
napaMeTpoB HACTPOMKHM pErysisiTopa KOHTypa, a Takke Kod(p(UIUeHTOB
UHTETpalu A TOJIy4eHUsS IEepeXOJHOro mpolecca TpeOyeMOoro KauecTBa.
['padukn nepexoqHBIX MPOLECCOB MPHUBOIATCA TONBKO I OKOHYATENIbHO
HACTPOEHHOT'O KOHTYypa peryiaupoBanus. O0neM pazaena 15 — 18 crp.

6.5. Texnuueckas peanuzayus pazpabomanno2o Konmypa ynpaenenusi. B atom
paszene  BBIOMPAIOTCS M NEPEUUCISIIOTCS  TUIBl  TEXHUYECKUX  CPEJICTB
aBTOMATU3AlMK JJIsl peallu3allud OTAENbHbIX (QYHKUMHA (PyHKUMHA, KOTOpBIE
onpezaeneHsl npu (opmupoBanuu konuenmuu ACY), paspabarbiBaeTcsi cxema
komnaexca mexuuueckux cpeocme ACY TII wm ¢ynkyuonanvnas cxema
aemomamu3zayuy  yOpaBICHUS 3aJaHHBIM TEXHOJIOTMUYECKHM  IapaMETPOM.
[IpousBoautcss  onucanve  (YHKUMOHAIBHOW  CXE€Mbl  aBTOMAaTU3allUd B
COOTBETCTBMM C OINHUCAHHBIMU BbIIIE (PYHKUUAMH OOBEKTa ympaBieHus. B
KYpPCOBOM TMIPOEKTE€ HEJOMYCTUMO HCIOJNb30BaTh YCTAPEBUIME U CHSATHIE C
IIPOU3BO/ICTBA TEXHUUECKUE CPEICTBA, a TAKXKE HEMOAXOIAIINE IO TPeOOBAHUSAM K
ycinoBusiM  (pyHKIMoOHUpoBaHus. [lo pa3paboTaHHOM (PYHKIIMOHATILHOM CcXeMme
aBTOMAaTU3allMU pa3paldaThIBACTCS 2leKmpuyeckas TPUHUUIMAIbHAsA cxeMa. B
NOSICHUTENBHON 3alMCKE MPUBOJIATCA CXEMBI MTOAKIOYEHUS BHEIIHUX LIETIEH BCEX
UCIOJIb3YEMBIX TEXHHYECKUX CPEACTB, MPU HEOOXOJWMOCTH YKa3bIBAIOTCS HX
OCHOBHBIE€ TEXHHUYECKHE XapaKTEPUCTUKU. PYHKYUOHATbHAS CXEMA aBTOMATU3aLAN
U 9leKmpudeckas TPUHIUNHNAIbHAS CXeMa BBIHOCHUTCA Ha JucT (opmara Al.
O6neM pasnena 7-12 ctp.

OO 00beM crenmaibHou yact 31-45 cp.

7. 3axkiawuyeHue. B 3akIioueHHM CIEayeT KpaTKO H3JI0KHUTh OOIIMM X0
paboThl, OTMETUTh CTENEHb PENICHUs TMOCTaBJIECHHBIX 3a/ad, OTMETUTh ObLIa JId
JIOCTUTHYTA 11e71b pa0OThI U K UeMy Obl PUBEJIO BHEIPEHUE PE3YJIHTATOB HA JJAHHOM
TEXHOJIOTUYECKOM arperare ¢ TOYKHU 3PEHUs 11eJIeCO00pa3HOCTH, BBHIPAKEHHON B
¢buHaHCOBOM pe3yibTare. B 3akioueHMH HEOOXOIUMO ommemums KaKue
KOHKPETHBIE Pe3yJIbTaThl OBLIN MOTYUYEHBI JUYHO M KaKue BBIBOJIBI ObLIN CJI€JIaHBbI.



JIOTIOTHUTENHHO TIPUBOIUTCS KPATKUK pacueT I OMpeNeIeHUs] YKOHOMUYECKON
s dexTuBHOCTH TpoekTa. OOBEM 3aKITIOUCHUS He MeHee 2 CTP.

8. Cliucok MCnoJIb30BAHHBIX HCTOYHUKOB.

B »TOM paznene mpUBOAATCS CCBUIKM Ha BCE HCIIOJIb3YyEMbIE JIUTEPATypPHbIE
UCTOYHUKU — He MeHee 10 MCTOYHMKOB): MEPUOAMYECKHE W3IaHUs (3KypHaJIbl);
COOPHHKHU HAYYHBIX TPYJOB; KHUTH (YUCOHHKU U MOHOTpAa(UH).

B kauecTBe JIMTEpaTYypHBIX MCTOYHHUKOB JIOJDKHBI B 00S13aTEIBHOM IOPSAKE
UCITOJI30BAThCS KyPHAJIBI U3 [IEHTPAJIBbHON NEPUOINYECKON ITeyaTH He crapiie 15
aet (¢ 2008 mo 2023 r), Takue kak «M3Bectuss BY30B. UepHas Mmeramryprus»,
«Cranmp», «UepHble MeTaUIb», «OIEKTpOMETALIYprus», «BectHuk MITVY»,
«HoBocTH 4epHOIl MeTauTypruu 3a pyoexxom», « ABromaruszaius. CoBpeMEHHbIE
TEXHOJIOTUW», «ABTOMAaTU3alMs B IPOMBIIUIEHHOCTHY, «NEKTPOTEXHUYECKUE
CUCTEMBl W KOMIUIEKCBD», «COBpEMEHHBIE TEXHOJIOTMM aBTOMAaTU3ALMN,
«ABTOMAaTU3UPOBAaHHBIE TEXHOJOTMH W NPOU3BOJACTBA» M JIPyTHE, a TAKXKE
y4eOHUKH, yueOHble TocoOus U MoHorpaduu. Mcnoib30BaHne MHTEPHET CCHUIOK
JIOTyCKAaeTCsl TOJBKO HA HHTEPHET-PECYpPChl OQPUIMAIBHBIX H3/1aTENbCTB,
rOCYJapCTBEHHBIX OPraHOB U OPraHOB BIIACTH.

9. Ilpwio:xkenusi. B npuiioxkeHue ciielyeT BBIHECTH (PYHKIMOHAIBHYIO CXEMY
aBTOMAaTU3allUM, MOporpaMMy (MOAYJb) pacyera IEpPeXOAHbIX IPOLECCOB,
3JIEKTPUYECKYIO MPUHIMIHAIIBHYIO cXeMy KOHTypa. [Ipu He00X0AMMOCTH B ciiyyae
OonblIOro  00beMa pa3leNoB B MPWIOKEHHE MOTYT OBbIThb  BBIHECEHBI
MaTeMaTU4yecKass MOJENb W PacyeTbl MO HEH, a TAaKKE pacdeT 3KOHOMHYECKOMN
3¢ (HEKTUBHOCTH pabOTHI MPETIOKEHHOTO KOHTYPa YIIpaBICHUS.

OO6mumii 06beM MOSCHUTETHHOM 3anucKu (0€3 yueTa MpUI0KEHH) COCTaBISET

50-65 cTp.

3 CTPYKTYPA N COCTAB KYPCOBOI'O ITPOEKTA
3aKOHYEHHBIA KYpCOBOW MPOEKT JIOJKEH BKIIFOYATh:

1. loacnumenvhnyto 3anucky, BKIIIOYAIOILYIO:

® TUTYJIbHBIN JIUCT;

® JIUCT 3aJ]aHKs HA BBINIOJIHEHUE KYPCOBOI'O IIPOEKTA;
® COZICpKAHUC;

*pedepar;

® BBC/ICHUE;

¢ O0I1YIO U CHELIMAJIbHBIE YaCTH;



® 3aKJIIOYCHUE;

® CIIMCOK MCIOJIb30BAHHBIX UCTOYHUKOB M MPUJIOKEHUS.

[TosicauTenpHas 3anucka opopmisiercsa B coorserctsun ¢ 'OCT P 2.105-2019
ECK/I.

2. JleMOHCTpallMOHHBIN MaTepuanl B (opme NIpe3eHTaluu, B KOTOpPOH
JOJDKHBI  OBITh TIPEJICTABIIEHBI BCE HEOOXOAUMbIE MaTepHasibl JJIS 3aIUThl
KypCOBOT'O TIpOeKTa Jyisl Jokiaja (kak npaswio 12-15 cnaiigos, ais goknana 7-10
MUHYT). B mpeseHTanuu (kak U B MOSCHUTEIBHON 3amUCcKe) B 00s13aT€IbHOM
MOPSIAKE TOJKHBI COAEPIKATHCA:

o mema, pewiaemas npodiema, yeisb 1 3a0ayu KypcoBOTO MPOEKTa;

o CMPYKMypa mexHo102uieckoeo mpoliecca Wik 00beKTa ¢ yKazaHueM, B
paMKax pa3pabaThiBa€MOW CHCTEMbl aBTOMATH3AIMM, JMAlla30Ha W3MEHEHUS
KOHTPOJIMPYEMBIX U PETYIUPYEMBIX [1APAMETPOB;

o mpeboganusi K pa3pabaTbiBa€MOM CHUCTEME aBTOMATHU3allUU C
yKa3aHHMEM MX HEOOXOJMMOCTH, a TaKke 3adau, PeIIaeMbIX CHUCTEMOU
aBTOMAaTHU3alINH;

o cxema CMPYKMYPHO-@DYHKYUOHATLHOU opeanuzayuu
aBTOMATU3UPOBAHHOW CHUCTEMbI YIPaBJICHUS TEXHOJOTMUYECKUM TapaMeTpoM
mpoliecca, BHIMOIHSIONEH MPeabsIBICHHbBIE TPEOOBAHUS U COJIEPIKAIIUM IIEMEHTHI
unrerpanuu ACY;

o CMpYKmypHas ~ cxema  KOHTypa  YIHPaBICHHS  [apaMeTpOM
TEXHOJIOTUYECKOTO TMpoIlecca M €ro Mmamemamuyeckas Mooeb, BKIIOYAIOIIeH
MaTeMaTUYECKOe MPEACTaBICHHUE 3aBUCUMOCTEH MEXIy BXOJaMU M BBIXOAaMU
00bEKTa yIpaBJICHHUS U BCEX DJIEMEHTOB, BXOSIIINX B KOHTYD;

o aneopumm MOJECTUPOBaHUS PaOOTHl KOHTYpa B MEPEXOIHBIX PEKUMAX
MpY JICVCTBUM BO3MYIICHHUIA;

o CXeMa KOMNIeKCa MeXHUYeCKUx Ccpeocme CHUCTEMbl YIIpaBICHUS
3aJJaHHBIM TTApaMETPOM;

o @dyHKYUuOHaNbHAs cxeMa asmomamu3ayuyu KOHTYpa pPEryJIHpOBaHUA,
BKJIIOYAIOIIYID JJIEMEHTBl HMHTErpaiuu ¢ Apyrumu  noacucremamu  ACY,
cnenudukanus 000pyI0BaHUs;

o 9NIeKMpUYecKas NPUHYUNUAIbHASL CXEMa KOHTYpa PEryJIUPOBAHUS;

o epaguxu PacyeTHBIX TEPEXOAHBIX TPOIECCOB MPH ONTUMAIBLHON
HACTPOWKE CUCTEMBI aBTOMATUYECKOIO YIIPABJIEHUSI IPU IEUCTBUU BO3MYIIEHUN CO
CTOPOHBI pa3HbIX eMeHTOB ACY;

o pe3yibmamsl UCCICAOBAHUS TEPEXOAHBIX IPOIECCOB B KOHTYpE
ABTOMATHYCCKOTO YITPABJICHUS.
o 3aKJIIOUYCHHE TI0 paboTe.

3. Ueprexu mpoeKTa, BKIFOYAIOIIHIE:

® QYHKYUOHANLHYIO cXeM) aBTOMATU3aLWN TEXHOJIOTUYECKOTO MpoIiecca;

® IPUHYUNUATILHYIO  9NIeKMPUYecKylo  cxemMy KOHTypa aBTOMAaTHYECKOTrO
yIpaBJICHHUS.



Cxembl BBIMOJHAKOTCA Ha JucTax ¢opmata Al — A2, cKiIaapIBarOTCS B
cootBercTBUM ¢ «['OCT 2.501-88 IIpaBuia ydyera u XpaHEHUsD» U MOJIIMBAIOTCS K
ITOSICHATEJIBHOW 3aITHCKE.

Eciu B pe3ynbrare KypcOBOrO MPOECKTUPOBAHUS ObUIM  TIOJyYEHbI
JOTIOJTHUTENbHBIE  PEe3yibTaThl, TO MX BO3MOXKHO TIPUBECTH B TEKCTE
MOSICHUTEJIbHOW 3alMCKU M BBIHECTH B MPE3CHTAIMIO B pPaMKax YCTAHOBJICHHOTO
o0béma. st gvloenenHvlx Kypcueom BBIIETIEPEUUCICHHBIX AJIEMEHTOB KYPCOBOTO
IPOEKTa BBIIIOJHIETCS OLEHUBAHHWE, IO pe3yjbTaTaM KOTOPOrO JIE€IaeTCs
3aKJIF0YEHHUE O JOIYCKE K 3allUTe.

4 ITOPAAOK ITPEJACTABJIEHUA U 3AHIUTHI KYPCOBOI'O ITIPOEKTA

KypcoBoe npoexkTrnpoBaHue MpoBOJAUTCS B T€UEHHE ceMecTpa. st CTy1eHTOB
3a04HOM (HhOpMBI OOYyUEHHSI KYPCOBOM MIPOEKT BBHIMOJIHATCA J0 Hauana CIAeAyIomen
MIOCJIE BBIJIaYM 33JIaHUsI CECCUU. 3aJJaHUE HAa KypCOBOE MPOEKTUPOBAHUE BBIIACTCS
WHJIMBUyaJIbHO, B TEUCHUE NepabiX 08YX Hedelb X0]1a KypCOBOTO IPOSKTUPOBAHUS.
3a 9T0 BpeMsi HEOOXO0IMMO OOCYIUTh C PYKOBOJIUTEIEM KypCOBOTO ITPOEKTa TEMY U
MOATOTOBUTH JIUCT 3aJaHUs HA BBINOJHEHHE KypcOBOro Ipoekra. JIuct 3amanus
MOANUCHIBAETCS] PYKOBOJIUTEIIEM.

BrinonHeHne KypcoBOrO MPOEKTa MPOBOAUTCA HA pecyaapHOu OCHOBE, C
MPEAOCTaBICHUEM PYKOBOJIUTEIIO MTPOMEKYTOUHBIX PE3YJIHTATOB HE PEXKE YEM pa3
6 0e6e Heldere. XOJ BBHINOJIHEHUS KypCOBOTO IIPOEKTa KOHTPOJIUPYETCS
PYKOBOJIUTEIIEM.

Ilonnocmoslo  8vinOIHEHHBIL KYPCOBOM TIPOEKT B «OJEKTPOHHOM» BUJIE,
MPEICTABIIACTCS Ha TPOBEPKY MPENoJaBaTeio MOCPEICTBOM 00pa30BaTEIHLHOTO
noprana (nonyctumbie popmatsl aitioB ODT, ODF, DOC, PPT, PDF) e nosorce,
yem 3a 10 OHelli NO OKOHYAHMS ceMecTpa W Hadana ceccuu. [locnme mpoBepku
KYpPCOBOI'O TPOEKTa (CPOK MPOBEPKU He Oonee 3-x paboO4yux JHEW) CTYJEHT
MOJTydaeT PELEeH3UI0 Ha KypCOBOM MPOEKT, B KOTOPOM OTpakaeTcs TIOJTHOTA
BBITIOJIHCHUS 3aJIaHWs, 3aMEUaHWs 110 BBITIOJIHCHUIO ITOCTaBJICHHBIX 3a7a4, |
pelieHre o JAOMycke K 3ammre paboTel. JlOMONHUTENBHO, MOXKET OBITh
MPEIOCTABIICH YEK-JIUCT MPOBEPKH.

[Ipu Hemomycke K 3allUTe MO PEIICHUI0 PYKOBOJUTENS IMOCTE YCTpaHCHHUS
3aMEUaHUi 10 OKOHYAHHUS CPOKAa KypCOBOTO MPOCKTUPOBAHMS JOIYCKAETCS €Ille
0JIHA MOBTOPHAsI MPOBEPKA MAaTEPUAIOB KypCOBOTO IPOEKTA.

[Ipy monmydyeHWM JOMyCKa K 3allUTE HAa3HA4yaeTcs JaTa W BpeMsl 3alIUTHI
KYpPCOBOI'O TMPOEKTa, HAa KOTOPYI HEOOXOJWMO TMOJTOTOBUTH BCE MaTepHUaIIbI
NMpoeKkTa B «OymMaxHoM» BuJe. Ha 3ammTe C HCHOJIb30BaHHEM MAaTepUaioB
Mpe3eHTAMK JiejaeTcs Mokiaan (BpeMs jaokiaaa 7-10 MUHYT) mociie KOTOPOTo
JIAIOTCSI OTBETHl HAa BOMPOCHI WIEHOB Komuccuu. Ilo pesyibrataM KypcoOBOIO
MPOEKTUPOBAHMS BBICTABIISIETCS OLICHKA.



5 9TAIIBI KYPCOBOI'O ITPOEKTUPOBAHUA

[Ipu BBINOJHEHUU KypCOBOTO MPOEKTA CIAEAYET MPUACPKUBATHCS CIIETYOLIEN
II0CJIE0BATEIBHOCTH BBIITOJIHEHUSI.

1. TlonmyuyeHue 3amaHus Ha KypCOBO€ NPOEKTUPOBAHME, IMOATOTOBKA JIMCTA
3aJlaHus, COOp UCXOIHBIX JaHHBIX, BBIIOJHEHUE JIUTEPATyPHOIO 0030pa.

2. IlocranoBka menu u (GOpMYyIUPOBKA 3a/ay, pEIIaeMbIX B TPOEKTE.
BrlnonHeHre U MOATOTOBKA pe3yJbTaTOB aHaM3a WH(OOPMAIIMOHHBIX UCTOYHHUKOB
o 3a7adyaM TEXHOJIOTMYECKOro MpoIlecca, KOHTPOIUPYEMBbIM U PETYIUPYEMBIM
napameTpaM, CYLIECTBYIOIIMM pEIICHUAM @10 aBTOMAaTU3AlMM aHAJOTUYHBIX
IIPOLIECCOB.

3. Ompenenenune, aHanu3 ¢ (Gopmanuzauuss O0bEKTa  yNpPaBICHHUS.
®opmynupoBka TpeboBanuii Kk ACY B COOTBETCTBHMM C  3aJladyaMu
TEXHOJIOTHnYecKoro npoiiecca. Onucanne pyHkimii, peanusyemoix ACY.

4. HW3ydeHwe XapaKTEepUCTUK OOBEKTa YMPABICHHUS U OCOOEHHOCTEH IO
YIPABJIEHHUIO 00bEKTOM. Pa3paboTka KOHIIENIIMY CUCTEMBI YIIPABJICHUS C yUETOM €€
WHTETPALIUU B CYLIECTBYIOIINE ACY. Pa3zpabotka CXEMBI
CTPYKTYpHO-QYHKIIMOHAIbHOM opranu3auuu CAP.

5. PazpaboTrka MaTeMaTHYeCKONl MOJAEIM KOHTypa pEryJMpoBaHUs U
npeacTaBieHue e€ B ¢dopMmMe CTPpYKTypHOU cxeMbl. Pa3paboTka anroputma
(YHKIIMOHUPOBAHUS KOHTYPA U BBIIOJIHEHUE BBIYUCIUTENIBHOTO HKCIIEPUMEHTA T10
MCCIIEIOBaHUIO TIepeXxoIHbIX nporeccoB B CAP.

6. Bwmonnenue TexHuueckor peanmzanuu  CAP. Pa3zpaboTka cxembl
KOMIUIEKCAa TEXHUYECKHX CPEJCTB, BHIOOp M ONUCAHHE TEXHUYECKUX CPEICTB
aBTOMATU3AllUM, WU3Y4YEHHE CXEM MOJKIIYEHMs BHEIIHMX LemneHd, pa3padoTka
(GyHKIIMOHATBHOM CXEMbl aBTOMATH3AIMM M DJIEKTPUYECKOW MPUHIUITHATHHOM
CXEMBL.

7. TloaroroBka pedepara, coaepkanus, opOpMIICHHE NOSICHUTEIbHON 3alUCKU
MOJATOTOBKA MPE3EHTALlMU U JOKJIA/a.

JIi1st cTyieHTOB OYHOM (POPMBI 00YUEHHUS KaXKIbIN 3TAll MPOEKTA BHITIOIHSICTCS
B XOJ/I€ MPAKTUYECKUX 3aHIATUH M OLECHMBAETCS PYKOBOAUTENEM IpoekTa. [l
CTyACHTOB 3a04HOM (opMbl O0O0ydYeHHMsS dTambl MPOEKTA  BBIMOJHSIIOTCS
CaMOCTOSITEJIBHO Ha PETyJspHOM OCHOBE. OpPHUEHTUPOBOYHO, BPEMS BBIIIOJHECHUS
Ka)XJIOr0 3Tana NpOeKTUPOBAHUS COCTABIISIET ABE HEJEIH.

Tabmuma 1
CpoKu BBITIOJIHEHHUS TAIMOB MIPOEKTA JIJIsl CTYIEHTOB PA3IMYHbBIX PopM 00ydeHUS

rtan BBINOJHEHUS 27.03.04 27.03.04




OYHOE 00yUeHHE

3a04HOE O0yueHue

1. [TonyueHue TeMbl
KypCOBOTO MPOEKTA

deBpaib, 8§ cemecTp

SAHBapPhb, 5 KypcC

2. BrimostHEHUE U
odopmiIeHHE
KYpPCOBOT'O MPOEKTa

dbeBpasib — Maif, 8
cemecTp

SHBapb-ampeib, J
Kypc

3. 3amuTa KypcoBOro

Maii, 8 cemecTp

AHBapb, 11 cemectp

POEKTa amnpelib, 5 Kypc

6 PEKOMEHIALIUU 110 BBITTOJIHEHHUIO KYPCOBOI'O ITPOEKTA

I[JBI Ka4eCTBECHHOM IIOATOTOBKH KYpPCOBOI'O IIPOCKTA H IIOJIHOI'O PCIICHHA
ITIOCTAaBJICHHBIX 3aJa4 HCO6XOI[I/IMO MPpUACPKNUBATHCA CIICAYIOIINUX peKOMCHI[aHHfI.

1. BeimonHeHHE KypcOBOrO HPOEKTa JEMOHCTPUPYET CIOCOOHOCTh CTYAECHTA
CUCTEMAaTUYECKHU, LEJICHANPaBICHHO, a TIJIABHOE CaMOCTOSITEIbHO NPUHUMATh
pelIeHus B Ipolecce padoThl HaJl IPOEKTOM.

2. Pabota Hajg MNPOEKTOM KypCOBOI'O MPOEKTUPOBAHMS JIOJDKHA BECTHUCH
PETYJSIPHO B TEUEHHE BCETO BPEMEHU C TMPEJOCTABICHHUEM MPOMEKYTOUHBIX
PE3YIBTaTOB PyKOBOIUTENIO MPOCKTA.

3. Tema mpoekTa BBIOMpaeTCs HUCXOAS M3 HUMEIOIIeics uHGOpMaAIUU 10
aBTOMATHU3HPYEMOMY TEXHOJOTHYECKOMY TIPOIECCY W HUCXOAHBIX JIaHHBIX,
MOJTyYEHHBIX Ha MPOU3BOJICTBEHHON MPAKTUKE WM MECTE pabOTHI.

4. Tlocne BbIOOpa TEMBI TMPOEKTa W TIOMYYEHHUS 3aTaHHUs PEKOMEHIYETCS
COCTaBUTh IUIaH PAaOOTHI U MO BO3MOXKHOCTH OOCYAHUTH €ro C PYKOBOJUTENIEM.
XOpolmMM pelieHueM SIBISIeTCS TMOATOTOBKA IUlaHa B (opMe CoJepiKaHus
NOSICHUTEIbHOMU 3anucku. [Ipumep mabioHa coaepkaHusl IpUBEIEH B KOHIIE 3TOTO
paznena mocobus. B mabnone nprBeneHbl Ha3BaHUS Pa3AeiioB U MMyHKTOB B 001IeM
BHJIE, B CBOCH pabOTe UX HEOOXOOUMO KOHKPEMU3UPOBAMDb.

5. Bo Bpems 3amuThl KypcOBOTO MPOEKTa YJEIsITh BHUMAHUE MOJYyYEHHBIM B
pabote pe3yibTaTaM, a HE OMHCAHUIO cXeM, rpadukoB, M .T.A. (€CIU 3TOrO HE
TpeOyeT 3a7aHne | JIOTHKa JA0KIana). PEeKoOMeHIyeTcs Mpu OMMCAaHUU PE3yIbTaTOB
UCTIONB30BaTh B JOKIaze (pa3pl HauumHas cioBamu: «B pesynpTaTe aHammsa
YCTaHOBJICHO. ..», «ChopMyarpoBaHbI Cleayrome TpeOoBaHus ...», «OnpeaeneHp
napameTpsl...», «llonydeHo pemienue...», «BolnonHen pacyer...», «Pa3zpaborana
cXema...», «Y CTaHOBIIEHO, UTO ...», «[loaTBepKaeHa B3aUMOCBSI3b...» U T. [I.

Ecnu tpebyetcs caenaTh yTOYHEHHE, HAIPUMEDP CTPYKTYPHI pa3padoTaHHON
CXEMBbI, TO PEKOMEH]IyeTCSI MCIOJB30BaTh MEPEUHUCICHHE IIEMEHTOB U3 KOTOPOil
OHAa COCTOUT, HauMHasg c (Qpa3, Hampumep, «Cxema BKIIOYaeT B ceOd...»,
«OCHOBHBIMU CUTHAJIAMH CHCTEMBI SIBIISIOTCA...», «BBIXO/IHBIE CUTHAJBI Ha CXEME
OPUHUMAIOT  CIEAYIOIIME 3HAYeHHUs...», «BJIOK BBINONHAET CIEAYIOIUE



q)YHKHI/II/I. My «Cucrema pemacTt CICAYIOIUC 3aJdavu...», «DJIEeMEHT CXEMBbI
NpCaHa3sHa4YCH...» U T. 1.

[[TaGn0H MpUMEPHOTO COAEPKAHUS TOSICHUTEIHLHOMN 3aMUCKH

Pedepar

BBenenue

1. Tema obme#t wactu (15-25 c1p.)

1.1 XapakTeprCTUKH 00BEKTA UJIH MPOLIeCcca YIPaBICHUS

1.2 AHanu3 TEXHOJIOTMYECKOT 0 MpoIlecca WiIH 0ObEKTa

1.3 TIpuHIMIBI aBTOMATHYECKOTO YIIpaBJiIeHUs 00bEKTOM WM IpoLecca

1.4 TlpennoxkeHue Mo aBTOMATH3alMU IpolECCa — OMUCAHUE, KOHIIEIIIHS,
CTPYKTYpa, apryMeHTalMsl, CTPYKTYpHO -QyHKUIHOHaIbHas opranu3auus ACY.

1.5 BeiBop o pazaeny
2. Tema cnienmanbHOM yactu (25-35 cTp.)

2.1 HccnenoBanue CBOMCTB OOBEKTa YIMpaBICHUS WM Ipollecca, aHAIHU3
MPOIIECCOB, MPOUCXOAIINX TPU UHTETPALIUU CUCTEM.

2.2 CtpykTypHas cxeMa KOHTypa CO CEMOW HMHTEerpauu. Maremarndeckas
MOJIeIb KOHTYpa, 00bekTa U cucteMbl uuterpanuu CAP.

2.3. Anroput™MH3anus U pOrpaMMHas peanr3alns MaTeMaTUIEeCKON MOAEIN
KOHTYpa YIPaBICHUS MTaAPAMETPOM.

2.4 Meroauka BbIOOpa W BBHIOOP HACTPOEUYHBIX KOIPPUIMEHTOB U
UCCJIEI0BAHNE MPOIIECCOB (PYHKIIMOHUPOBAHUS KOHTYpA.

2.5 Texuuueckass peanuzanus pa3pabOTAaHHOTO KOHTypa YIIpaBJICHUS:
KOMITJIEKC TEXHUYECKUX CpEeACTB, (GYHKIHMOHAJIbHAS CXeMa aBTOMATH3alluH,
AJIEKTpUYEecKasl IPUHIUIHATbHAS CXeMa KOHTYpa CUCTEMbI YIIPABIICHUS

3akIroueHue
CHnuCOK UCIOIB30BaHHBIX HICTOUYHUKOB (HE MeHee 10 MCTOYHUKOB)

[Tpunoxenus

7 KPUTEPUU OLHEHKH PE3YJIBTATOB KYPCOBOI'O IPOEKTA

[Ipu oueHke pe3yabTaTOB KypCOBOTO TMPOEKTa BBHIMOJIHSIETCS OIICHUBAHHE
KaXJI0T0 3JIEMEHTa IPOEKTa, yKa3aHHOIro Uil pa3paboTku B M. 5.2, a Takxke
B3aMMOCBSA3b MEXKIY OTIEIbHBIMU pazaenamu. Oco0oe BHUMaHuE MPU OLIEHUBAaHUU




yIEISIETCS JIOTUYECKON CBSI3M OTJCNIBHBIX 3JICMEHTOB MPOEKTa MEXIy coboit. B
TaOJI. 1 TPWBEICH OICHOYHBIA JIMUCT, KOTOPBIM 3aIlOJIHACTCS PYKOBOJIUTEIICM
IIPOEKTa M CIYXKUT JIIsI KOJTUYIECTBEHHOM OIICHKU Ka4eCTBa BHIMOJTHCHUS KYPCOBOTO
npoekta. Ecmum oOmuit Gaym mpoekTa cocraBisger Menbine, dem 50% ot
MaKCUMAaJILHOTO YHUCIIa OAJIOB, TO 3TO MOXKET SIBIIATHCS. OCHOBAaHHEM O HEJIOIYCKE
IIPOEKTa K 3alIUTE U OIICHKH IMPOCKTA KaK «HEYIOBICTBOPUTEIIHHOY.

ArJIOMepanuoHHOe MPOU3BOACTBO

I. ABTOMaTI/I?)aHI/ISI TCXHOJOTHYCCKOI0 IIponccca B IIOATOTOBHUTCIBHOM
OTACIICHUH.

Crner.yacts. OnTUMM3ALNS YIIPABICHUS TPOLIECCOM APOOJICHUS MaTEPUATIOB
C LIEJIBIO TOCTHXKEHUSI MAKCUMAaJIbHO BO3MOXHOU IPOU3BOIUTEIIBHOCTH.

2. ABToMaTtu3alus TEXHOJOTHMYECKOTO IMPOIEcca CIEKaHWs arjioMepara B
ycnoBusix OAO «MMK».

Cren.yacte. ABTOMarm3anus IpoLecca  PEryJIMpoBaHUs  CKOPOCTH
arJoJIEHTHI 110 3aKOHYEHHOCTHU IIPOLECCa CIIEKAHMS.

CHG]_I.‘-IaCTB. OHTHMH?;&HHH YIIpaBJICHUA IMPOLCCCOM YBJIIAXKHCHHA HMINXTHI C
OCIbIO o0ecrneyeHnss MaKCUMaJIbHOM IMPOU3BOAUTCIIBHOCTH arJIOMalllnH.

CHGH.‘-IaCTI). OHTI/IMI/IBaLII/Iﬂ YIIPpaBJICHUA ITPOHCCCOM AO3UPOBAHUS TOILJIMBA B
IUXTY € HCJIbIO oOecrneueHnsT MaKCHMaJIbHOM CKOpPOCTH CIICKAHM: arJIOIIUXThI.

Crnemn.yacts. OnTuMHu3anus mpoiecca J00aBKU yriepoja B arjolIuXTy C
LEJIBI0 TOCTHXKEHUS MAKCUMAJIBHO BO3MOXHOU IMMPOYHOCTH arJIOLIUXTHI.

Koxcoxumnueckoe MMpou3BOJACTBO

3. ABTOMAaTH3a1IMs TEIJIOBOT'O M TEXHOJIOTUYECKOTO peKrMMa KOKCOBOM OaTapeun
B ycnoBusix OAO «MMK».

Cren.uacte. Pa3paborath aBTOMAaTU3MPOBAHHYIO CHCTEMY KOHTPOJS U
yIpPaBJICHUS TEIJIOBBIM PEKUMOM Kamep KOKCOBOM OaTapeu.

4. ABTOMaTHM3aIus TEXHOJOTHYECKOTO pEXKMMa paboThl OEH30JHHOTO
OT/EJICHUS] KOKCO-XUMHUUeCcKOro npousBoactsa OAO «MMK».

CHGH.‘—IaCTB. OHTI/IMI/ISaI_[I/IH nponecca BbIACIICHUA OeH30j1a C Oeabro
JOCTHXKCHHUS MaKCHMMAJIbHO BO3MOZKHOI'O BbBIXOJda OeH301a.

5. ABTOoMatM3anus TEXHOJIOTHYECKOro IIpoliecca YIJIeOArOTOBUTEILHOTO
OTJEJIEHUS KOKCO-XMMHUYECKOTO pou3BoACTBa B yciaoBUsix OAO «MMK».



Cren.yacts. OnTuMu3anys mnpouecca ApoOiIeHUsT KAMEHHOTO YIUIS C LIEJIbIO
oOecrie4eHnss MaKCUMaJIbHO BO3MOXKHOW IMPOU3BOJUTEIBHOCTH APOOUIIBHON
YCTaHOBKH.

JlomeHHO€E IPOU3BOACTBO

6. ABTOMaTH3aIMs TETUIOBOTO M TEXHOJIOTMYECKOI0 PeKUMa JOMEHHOHN Ieuu
Nel0 OAO «MMK».

Crnen.yacte. ABTOMaTHYECKUN KOHTPOJIb U YIPABJICHHE LIMXTONOAAYEH H
3arpy3Koi HIMXThI C UCIIOJIB30BAHUEM CUCTEMbI OECKOHYCHOM 3arpy3KH.

Cren.yacts. OnnTuMH3anys mpouecca nojgady IpUPOJHOro ra3a B JOMEHHYIO
1eYb C LEJIBI0 YMEHBIICHHS Pacxo/1a KoKca.

Crnen.yacte. OnTumu3anuss COOTHOLIEHUS PACXOAOB NPUPOAHOTO rasa M
TEXHUYECKOTO KHUCIOpOAA C LEJIbI0 O0ECHedYeHHs MaKCUMalIbHO BO3MOKHOMU
IIPOU3BOIUTEIIBHOCTH JIOMEHHOU TIEYH.

7. ABTOMaTH3a1HMs TEMJIOBOrO PEKMUMA BO3yXOHAIPEBATEINS JOMEHHOW €YU B
ycnoBusix OAO «MMK».

Croen.yacte. OnTtumuzanusi TEIUIOBOTO PEXMMa BO3JyXOHArpeBaTelsl C
1eIb0 00ecreueHrss MaKCUMaIbHO BO3MOYKHOM aKKyMYJISIIIUM TEIJIa 3a MEepHOT
Harpesa.

Crnen.yacte. OnTUMHU3aMs YIPaBICHUS MPOLIECCOM CKUTaHUA TOILIMBA B
NEepUOJ HarpeBa C LEIbI0 AOCTHXKEHUS MaKCHUMaJIbHO BO3MOKHOW CKOpPOCTH
HarpeBa KyrmoJa J0 3aJaHHOM TEMIIepaTyPhI.

Kuc10poaHo-KOHBEPTEPHOE MPOU3BOACTBO CTAJIH

8. ABTOMAaTH3a1Ms TEIUIOBOTO U TEXHOJIOTMYECKOTO PEXKMMA BBIIUIABKUA CTaJIU
B ycaoBusax KKI[ OAO «MMK».

Crner.yactb. YpaBiieHHe IPOIecCOM, 0OecTieurBarollee MpeloTBpalleHue u
HeJIOIMyIIeHNE BHIOPOCOB pacIulaBa U IIUIaKa U3 KOHBEpTEpa.

Crer.gyacte. [IporHo3mpoBaHHe TEKYyIIEro COACpP)KAHUA yriepoja B
mpolecce KOHBEPTEPHOW IUTaBKM ( IO aHAJIU3y OTXOMSIINX KOHBEPTEPHBIX
ra3os).

Crem.uacte. PazpaboTraTh cucTeMy HEMIPEPHIBHOTO PACUETHOTO OMPEICICHHUS
TEMIEPATYPhI CTAIN B MIPOLIECCE KOHBEPTEPHOM MIIABKH.

HpOHI}BOI[CTBO CTAaJIM B 3JICKTPOAYI'OBBIX II€4Yax

9. ABTOMaTH3alUsl TEXHOJOIMUYECKOro mpouecca BblmiaBku crtanu B JICII
nepemMeHHoro Toka B ycinoBusix OAO «MMK».



Crnem.yacte. Ontummzanust sHepreruueckoro pexuma JCII ¢ mensio
JOCTUKEHUS MAaKCUMaJIbHON POU3BOJUTEILHOCTH TIEYH.

CHGH.‘I&CTB. OHTI/IMI/IBaHI/IH OQHCPICTUYCCKOTO PpCKUMaA SHGKTpO,HYFOBOﬁ
IIJTaBKH C OCIbIO JOCTHIKCHH A MHWHHMAJIBHOTI'O YACIIBHOT'O pacxoaa
BHCKTpHHGCKOﬁ OHCPI'UH.

Crnen.yacts. Ontumu3zamusa sHeprerudeckoro pexxkuma JICII-180 ¢ mensro
IOCTUI)KEHUS MUHUMAJILHON ce0E€CTOMMOCTH BBITUIABISIEMON CTAJIH.

Crnen.yacts. ABTOMaTnuueckoe ynpasieHue TermioBbiM pesxkumom JICII-180 ¢
UCIIOJIb30BaHUEM HH(OpMAIMM O KOCBEHHOM METOJIE pacuera TeKyllen
TEMIEPATYPhI KUAKON CTaJIu.

JloBOIKA CTAJIM B YCTAHOBKAX BHEIEYHOM 00padoTKH

10. ABTOMaTu3anus TEIJIOBOIO M TEXHOJOTHMYECKOTO PEXMMa B arperare
noBoaku ctanu (AJIC) B ycnoBusix KKI[ OAO «MMKy.

Cnem.yacte. ABTOMATH3alMsl MOpPOLECCAa  JO3UPOBAHUS W TOJAYU
[UTAKO0OPa3yIOUIUX, JIETUPYIOLIUX U PACKUCIISIONIUX MaTEPUAJIOB.

11. ABTOoMaTu3amusi TEXHOJOTUYECKOTO PEXUMa JOBOJKH CTAJld B arperare
neub-koBlI (AIIK) B ycnoBusax KKI[ OAO «MMK».

Crnen.yacte. ABTOMaTU3MpPOBAHHOE YIPABJICHUE TEIUIOBBIM PEXKUMOM
HarpeBa MeTajula C HCHOJIb30BaHUEM CHCTEMbI HENPEPBIBHOTO TEKYIIETO
KOHTPOJISI TEMIIEPATYPbl METAJIA.

Crnen.yacte. OnNTUMH3ALUS SHEPTETUYECKOTO PEKHMa JIOBOJKH CTAIH C
1eJIbI0 00ecTeueHruss MakcuMasbHoU npousBoautenbHocTH AITK.

12. ABTOMaTH3aIMs TEXHOJOTMYECKOTO pEKHMa Mpoliecca BaKyyMHUPOBAHUS
CTaJy B YCTAaHOBKE MTOPLIMOHHOTO BAKYYMHUPOBAaHUS.

Crneu.yactp. ABTOMAaTUYECKOE YIPABIEHUE MPOIIECCOM BAKYYMUPOBAHUS C
MCIIOJIb30BaHUEM MH(POPMAIH O TEKYILIEM COJEP/KaHUU T'a30B B METaLIE.

13. ABTOMaTH3aIMs TEXHOJOTMYECKOTO pEKHUMa MIpoliecca BaKyyMHUPOBaHUS
cTaju B ycTaHOBKe HUMpKyJsinuoHHOro tuna B OCIIL OAO « MMK».

Crner.yacte. OnTUMH3alMs YOPABJICHUS PACXOJOM TPAHCIOPTUPYIOLIETO
raza (aproHa) C LEJbI0 JOCTUXKEHUS MaKCUMAaJIbHOW MPOU3BOJIUTEIBHOCTH
YCTaHOBKH.

Crnem.yacts. Pa3pabotarh aBTOMATH3WPOBAHHYIO) CHUCTEMY OIPEACIICHUS
OKOHYaHHUs Tpollecca BaKyyMUPOBaHUS MNOpU  JOCTHXKEHUU  3aJaHHOTO
COJIEpKaHUS YTIepo/ia B MeTasuie (10 aHaIM3y OTXOSIINX ra30B).

PazauBka craau na MHJI3



14. ABrOoMaTH3alusi TEXHOJOTMYECKOro IpoLecca pa3juBKU CTald Ha
cis160BbIe 3aroToBkU B ycnoBusax KKI[ OAO « MMKy.

Croem.yacte. ABTOMaTHMYECKOE pEryJupoBaHHE YpOBHEW Meramia B
MIPOMEKYTOUYHOM KOBIIE ¥ KPUCTAILITU3ATOPE.

Croemn.yacte. ABTOMAaTU3UPOBAHHAS CHUCTEMa YINPABICHUS CKOPOCTHIO
Pa3JIMBKU B 3aBUCUMOCTH OT TEMIIEPATYypbl CTAJIM B MPOMEKYTOUHOM KOBIIIE U
MapKu pa3znuBaeMoi (Hampumep, TpaHCHOPMATOPHON) CTaNIH.

15. ABromaTuzanus TEXHOJIOTMUECKOTO TMpoIlecca pa3JIMBKU CTaldd Ha
coproBble 3aroToBkH B ycnoBusax JDCIIL OAO «MMK».

Crnen.yacts. ABTOMaTH3alMs Ipolecca oxJaxaeHus meramna B 3BO ¢
LEJBI0 TOCTUXKEHUSI PABHOMEPHOTO OXJIAXKICHUS 3aTOTOBKH.

IIpoxkaTHOe NPOU3BOACTBO

16. ABToMaTu3aius TEIJIOBOIO PEKMMa METOJAMYECKUX T€Yel B YCJIOBHUSAX
ctana 2500 OAO «MMKy.

CHG]_I.‘-IaCTB. OHTI/IMI/IBaHI/IH YIIPABJIICHUA IIPOHCCCOM CXKHUI'daHHSA TOILNIMBaA C
OCIbIO JOCTHXKCHUA MaKCHUMAaJIBHO BO3MOKHOU CKOpPOCTH HarpcBa McTallia.

Crnem.yacte. Pa3paboTarhb aBTOMAaTHYECKYyIO CHUCTEMY  OIPEICICHHUS
TEKyLIEro TEMIIEPATYPHOI'0 COCTOSHUS HarpeBacMoro MeTajla Ha BBIXOJE M3
MIEYH C LEJIbI0 CTAOUIIN3alNK TEMITEpaTyphl packaTa ClII00BBIX 3arOTOBOK.

17. ABTOMaTu3anus TEIIOBOTO PEKUMa MPU HArpeBe METAJIa B Me4Yax CTaHa
2000 OAO «MMK».

CH@H.‘I&CTL. OHTI/IMI/ISaHI/IH YIpPaBJICHUA IPOHECCOM CXKHUIdaHMA TOIUIMBA B
30Hax Harpeésa C OCJIbIO MUHUMH3AIWHU 3aTPaT TOIIJIMBA HA HAI'PCB.

Crnen.yactb. ABTOMAaTHYECKAsl CUCTEMa NIPOTHOZMPOBAHUS W KOPPEKLIUU
o0LIero BpeMEHU HarpeBa Kaxa0i 10JaBacMOU 3arOTOBKH.

18. ABTomaTu3aiusi TEIUIOBOIO pEKHMMa METOAMYECKUX IeUeld COPTOBOTO
ctana OAO «MMK» (o BeIOOpY).

Crnen.yactb. ABTOMaTuuecKas cucTemMa KOPpeKIUH TeILIOBOIO PEXKUMA MeUn
MIPU U3MEHEHUH TEKYIIeH TPOU3BOIUTEILHOCTH CTAHA.

19. ABToMaTH3aIys TEIJIOBOTO PEKMMa CBETJIOTO OTXKMra MeTajlla B Ieyax
KOJITIaKOBOTO TuIa JucronpokatHoro mnexa JIII-5 OAO «MMK».

Coen.yacte. ABTOMAaTHYECKAas CHCTEMA pETYJIMPOBAHUS TEMIIEPATyphl
OT)KUI'AaEMOI'0 METAJIIA C YYETOM IMHAMUKH KOJIITAKOBOM U CTEHA0BOM TepMorap.

20. ApToMaTu3amusl TEIJIOBOTO pEXMMa B 30HaX HarpeBa OalleHHOW Medu
AT'HI] uexa nokpeituii OAO « MMK».



Crnen.yacte. ABTOMAaTU3UPOBAHHAS CHCTEMA BKJIIOUYEHHMS TOPENOK C LIEJIBIO
cTabunM3anuu TEMIEepaTypbl TOJOCHI Ha BBIXOJE U3 ydacTka HarpeBa u
o0ecrneueHns COXpaHHOCTH PaJHaIllMOHHBIX TPYO.

ConyrcTBylonue Npon3BoaCcTBa

21. ABToMartu3aius TEIJIOBOro pexkuMma rnaporenepartopa (komwia) TOL[ OAO
«MMK».

Crneun.yactb. ABTOMaTU3UPOBAHHASI CUCTEMA KOPPEKLUHU TEILUIOBOTO PEXHUMA
Iaporeseparopa pu VU3MEHEHUU KOJINYECTBA BbIpa0aThIBAEMOI
DIIEKTPOIHEPTUH.

22. ABroMaru3anys TEIUIOBOTO PEXMMA PACHBUIMTEIBHOIO CYyIIWIA JJIA
PUTOTOBJICHHSI TPAHYJIMPOBAHHBIX IIJIAKOOOPA3YIOMIMX CMECEH.

Cnemn.yacte. ABTOMaTH3alys TEMIEPATYPHOIO PEXUMA W yIPaBJICHUE
IIPOLIECCOM CKUTaHUS TOIIMBA JUIS ITOJTYYEHHMS 3aJaHHOTO Ka4yeCTBa CMECH.

23. ABTOMaTHM3anys TEIUIOBOTO PEXUMA NEYEH IS CYIIKH U OTKUTA U3JIEIIHN
orHeynopHoro npou3BojactBa OAO « MMK».

CHG]_I.‘-IaCTB. ABTOMaTI/I3aI_[I/I}I TCILIOBOI'O  pCKHMA rnmeyem ¢ OCIbIO
JOCTHIKCHU A Tpe6yeM0r0 Ka4CCTBA OTHCYIIOPHBIX I/I3IICJII/H>'I.



