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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena s peanuzanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHuu Kapeapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YITPABJICHUS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.M.KHI[pCCB

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM Tojly Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena i peanuzauuu B 2027 - 2028
yueOHOM ToJly Ha 3aceaHuu Kapeapbl ABTOMATH3WPOBAHHBIX CUCTEM YIIPABICHUS

[Iporokom ot 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamzanuu B 2028 - 2029
y4eOHOM roy Ha 3acenaHuu Kageapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YITPABJICHUS

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanmu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ABTOMATHU3UPOBAHHBIX CHCTEM YIPABICHHUS

IIporokomor 20 1. Ne

3aB. kadenpoit C.M.KHz[peeB




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

[lenssMu OCBOCHMSI IHUCHUUILIMHBI «ABTOMATH3AIMsl TEXHOJOTHYECKUX IMPOIECCOB U
MPOU3BOJICTB»  SIBJISIOTCS: OOYYEHHME CTYJACHTOB BaXKHEUIIMM HAay4YHBIM [PUHLHUIIAM
npoekTupoBaHuu OoTAeabHbIX YacTed ACYTII B COOTBETCTBUM C TEXHMYECKHMM 3aJlaHHEM C
YUETOM CYIIECTBYIOIIMX M BLIOPAHHBIX ONTUMAIBHBIX TEXHHUYECKUX pEIICHUH, coOIroaas
TpeboBaHuss K (yHKIHOHATY cucTeMbl. OOydeHHE CTYJIEHTOB OOOCHOBAHHWIO TMPOSKTHBIX
pelieHuii, a TakkKe pa3pabOTKH TEXHUYECKOW MOKYMEHTAMH I OTIEIbHBIX Pa3/IelioB
3CKH3HOTO IIPOEKTAa Ha PA3IMYHEIX cTaausax nmpoekruposanus ACY TII.

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

JucuumnnuHa ABTOMaTU3allks TEXHOJIOTMYECKUX IPOILIECCOB M MPOU3BOJICTB BXOIUT B
gacTh yd4eOHOro TuiaHa (OPMUPYEMYIO yYacTHHUKaMH 0O0pa30BaTEeNIbHBIX  OTHOIICHHA
00pa3oBaTeNbHOI TPOrPaMMBI.

JUis  w3ydeHus ~ JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

ABTOMaTH3UPOBAHHBIC HHPOPMAITUOHHBIE CUCTEMBI

Kommnekcol Texanueckux cpenacts B CAY

MonenpoBaHUE CUCTEM yIIPABICHUS

TexHuveckue cpecTBa aBTOMATH3ALUN U YIIPABICHUS

TexHuyeckue n3MepeHus u NpudOpsI

Cucrembl aBTOMATU3ALMH U YITPABICHUS

[Ipoun3BoacTBEHHAS - MPOCKTHAS TIPAKTUKA

ArnmapatHoe U IPOorpaMMHOE 00€CTIedeHHE OTKPBITHIX HHTETPUPOBAHHBIX CUCTEM

ba3b1 nanubIX 1 cucteMsl aucrieryepckoro ynpasieHus B ACY TII

TexHonornyeckrue KOHTPOILIEPHI

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

[IpousBoicTBEHHAS — MIPEIUTLIOMHAS MTPaKTUKA

[ToaroroBka k caaue v cadya rocy1apCTBEHHOTO HK3aMeHa

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

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

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

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

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

[IK-3 CnocobeH mnpuHUMATh  ydyacTM€ B  HIPOEKTHUPOBAHMU  OTICIBHBIX  YacTel
ABTOMATU3UPOBAHHOW CHCTEMbI YINpPABICHUS TEXHOJIOTMUYECKUMU TPOIECCAMU C y4YETOM
CYIIECTBYIOIIUX M BHIOPAHHBIX ONTHUMAJIbHBIX TEXHUUECKUX peIIeHHH, co0ronas TpeOGoBaHus K
(GyHKIIMOHATy CHCTEMBl U TPOBOJAUTH OOOCHOBAaHUE IMPOEKTHBIX pELICHWH, a Takxke
pa3pabaThiBaTh JOKYMEHTAIIMIO TEKCTOBOU M rpaduuecKoi 4acTeil 3CKU3HOTO U TEXHHUYECKOTO
IIPOEKTOB aBTOMaTU3UPOBAHHOMN CUCTEMBI YIIPABIIEHUS TEXHOJIOTHYECKUMHU ITpoLieccaMu

[K-3.1 Pemaer mnpodeccuoHanbHble 33Ja4d MO MPOEKTUPOBAHUIO OTIENBbHBIX
4acTel aBTOMAaTU3UPOBAHHON CHUCTEMBI YIIPABJICHUS TEXHOJIOTHYECKUMHU
IpoLeccaMu

[1K-3.2 BoinonHsieT 0030p CyIIECTBYIOMIMX PELICHUI MO aBTOMATU3allud 00BEKTa,
ompeneNseT TEXHWYeCKHe TpeOOBaHMA M TepeuyeHb M3ACIUN Ul
KOMIUICKTOBAHMSI aBTOMATU3UPOBAHHOW CHCTEMBI YIIPABJICHMS




I1K-3.3

BriGupaeT ciocoOsr pa3paboTku 1 0pOopMIIEHUSI TEKCTOBOU U TpaduuecKon
4acTe IPOEKTHOM JOKYMEHTAllUd aBTOMATU3UPOBAHHOM  CHCTEMBI
YIPaBICHUS  TEXHOJOTMYECKMMM  IIPOLECCAMM B COOTBETCTBHUM €
TpeOOBaHUSIMU HOPMATHUBHBIX ITPABOBBIX aKTOB




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO6mas Tpya0eMKOCTh AUCIUIUIMHBI cocTaBisieT 10 3adeTHnix eqununl 360 akana. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 36,2 akaj. 4acoB:
— ayIUTOpHas — 28 aKaJ. 4acoB;
— BHeayIuTOpHas — 8,2 akaJl. 4acoB;
— caMmocrosTenbHas pabora — 306,4 akas. 4acos;
— B (hopMe MPaKTUYECKOM TOJATOTOBKU — 2 aKa/l. yac;,
— MOJrOTOBKA K hKk3ameny — 17,4 akan. gac

®dopma aTTecTaluu - 9K3aMeH, KypCOBOH MPOEKT

AynuropHas ) s
KOHTaKTHas paboTa E 3 dopma TEKyIIEero
=
Pasnen/ Tema g | (maxanuacax) | & 5 Brn y KOHTPOIIA Kox
> & © | caMOCTOSATENBHOM | ycrieBaeMoCTH U
JTACIUTUTAHBI R [ . | xommerenn
Q & padoThI IIPOMEKYTOYHOM
na6. | mpaxr. | € 8
Tlex. : 128 aTTecTaluu
3aH. | 3aH. | QU &
1. Crpyxrypa coBpemeHHod ACY
TII
CamocrosTensHoe
u3ydeHue yueOHon
1.1 Hepapxuyeckas CTPyKTypa U Hay4HOUH
ACY TII. YpoBHH U (yHKIIMH JUTEPATYPBI. YceTHbli onpoc 1o MK-3.1,
ACY TII no HasHaueHwuro.| 4 1 10 TTouck JICKITMOHHOMY I1K-3.2,
VYnpasnsronwe Gynkuun ACY JIOTIOJTHUTEJIbHOU MaTepHaiy. [K-3.3
TII. “HPOPMAIIUH B
AJIEKTPOHHBIX
CpencTBax.
CaMocCToATenbHOE
U3ydeHHe yueOHOM
1.2 Bugsl obecnieuenunii ACY. 1 HAy4IHOH N
dopm iI/I OBKa TpeOOBaHMH K nvTe }EliT bl VCTHEIi onpoc no MK-3.1,
PMYJTHP P 5105 10 PaTyphL. JICKIITMOHHOMY I1K-3.2,
(hyHKIIMOHUPOBAHHIO ACY. ITouck MATeDHAL K-3.3
3amaun ACY TII. JTOTIOTHUTETHHON pHaiy. '
uH(popMaIHy 1o
TEMeE.
Wroro no pazaeny 1,5 20
Hroro 3a cemectp 6 4 2 118,6 9K3aMeH,KIT
2. [puHOUITEL aHaJm3a
TEXHOJIOTHYECKOT0 TIpoliecca Mpu
MOATOTOBKE €r0 K aBTOMaTH3aLUH




CaMocCTOosTeNbHOE
U3yucHHe yueOHOM

2.1 ITocnenoBaTenbHOCTH U HAy9HOH
MPOBEJCHHSI JTAllOB aHalu3a JTUTEPaATYPHIL. VYcTHBIl onpoc 1o
TEXHOJIOIMYECKUX  OOBEKTOB TTouck JICKIIUOHHOMY TK-3.1
Ipd  TOATOTOBKE  HX K JOIOJIHUTEILHOM | MaTepuany u 1Mo o
P 05 05 | 10 puary IK-3.2,
aBTOMAaTH3aLHH. nH(OpMAIIH TT0 TeMaM TK-3.3
OO6cnenoBanne  00BEKTa W TEME. MPaKTUYECKUX '
000CHOBaHUE HEOOXOAUMOCTH IMoarotoBka paboT.
co3manus B AC. OTYETa I10
MPaKTHICCKUM
paboram.
CaMOCTOSITEIbHOE
u3ydyeHue yueOHon
W Hay4YHOI .
i YcTHBIH ompoc 1Mo
2.2 ®dopmMmupoBaHue JUTEPATYPBIL. JIEKLHOHHOM
TpeOOBaHHUI TOJIb30BATEIS K TTouck y I1K-3.1,
. . | marepuany u no
aBTOMATH3HPOBAaHHOH CHCTEME. 0,5 1 10 | momoJHUTENBHOM I1K-3.2,
TeMaM
N3yuenue o0beKTa UHPOPMAIIH 11O [K-3.3
TIPAKTUYECKUAX
aBTOMAaTH3aIiH. teme. [loaroroska aGor
oTyeTa 1o p ’
MPAaKTUICCKUM
paboram.
CaMoCTOATEIEHOE
U3yYeHHe yueOHOM
U Hay4HOH .
VYcTHBIH ompoc 1Mo
2.3 Pa3paboTka KOHIEHIIUU JUTEPATYPHI.

. JICKIIHOHHOMY
aBTOMAaTHU3UPOBAHHOMN TTouck MATEDHATY 1 1O I1K-3.1,
CHUCTEMBI. OCKH3HBIH TMPOCKT. 0,5 1 10 | momoyHUTENBHOM praiy I1K-3.2,

TEMaM
IIpumep pa3paboTKH uH(popMaIHy 10 IK-3.3
MPAKTUYECKUAX
3CKU3HOTO MPOEKTA. teme. Iloaroroska aGor
oT4eTa 1o P ’
MPaKTUICCKUM
paboram.
HWroro no pazneny 1,5 2,5 30
Hroro 3a cemectp 8 8 187,8 SK3aMeH
3. Amnanms TEXHOJIOTHYECKUX
MPOIIECCOB METaJUTypru4ecKOro
POU3BOJICTBA
CaMocCToATETHLHOE
U3yueHHe y4eOHOH
1 HAYyYHOU .
3.1 ABromaru3zarus mporecca nmep};iypbl Y CTHBIN onpoc 1o
U3MCJIBYCHU S HBIX ’ JICKIIMOHHOM
MaTepHajIoB YCTpgfIﬂCTBa Touck MaTeuI/IaJ'I u r}llo TK-3.1,
p . P 0,5 0,5 10 | gomoJHUTENLHOM puaiy I1K-3.2,
MEPBUYHON CTaIUU IPOOIICHHUS. TeMaM
HHPOPMAIHH 10 I1K-3.3
OTKpBITHIC i 3aKPBITHIC MPAKTUYECKUX
Teme. I[ToaroroBka
pC)KI/IMBI U3MCJIBYCHUSA. pa60T.
OTYeTa 10
HpaKTI/IqCCKI/IM

paboTam.




CaMocCTOosTeNbHOE
U3yucHHe yueOHOM

U Hay4HOH
JUTEPATypBI. .
paryp VYcTHBIN onpoc 1o
Toncex JIEKIIMOHHOM
JIOIIOJIHUTEILHOM y I1K-3.1,
3.2 ABTOMAaTH3aLUs IPOLIECCOB 05 05 11 WHopMAIIH B Marepuaiy u o TK-3.2
o0oraieHus KeJIe3HbIX Y. ' ' IeKTPOHHEIX TeMaM HK-3. 3'
HPaKTHIECKUX '
CpecTBax.
paboT.
[Moaroroska
oTyeTa 1o
MPAKTHIECKIM
paboTam.
3.3 ABTOoMmarm3amus mporecca
arjoMepanuy pyAHOW dYacTu CamocrosTensHoe
HIMXTHI u npoiiecca u3yueHue yueOHoi
MIPOU3BOJICTBA OKATBIIIEH. W HAy9HOH .
YcTHBIH onpoc 1o
CriocoObl  M3MEpEeHUsl ypOBHS JUTEPATYPBHI. J'ICKLII/IOHIfOM
MaTepHajgoB B OyHKEpe, THIIBI TTowuck MATEPHATY 1 r)llo IK-3.1,
JI03aTOPOB BUOpAIMOHHEIE, 0,5 0,5 12 | DOIOJHUTENLHOM EeMazfl I1K-3.2,
6apabaHHEIE, TapelbyaTsle. uH(popMaIMHy 10 - IK-3.3
CxeMbl U CcOCOOBI M3MEPEHUS TeMe. [Toaroroska P aGoT
Macchl CHIIYYHX MaTepUalioB oTyeTa 1o p ’
Ha TpaHcnoprepax. Cxembl MPAKTHIECKIM
yIpaBJIeHHUS JIO3UPOBaHUEM paboram.
KOMITOHEHTOB IIMXTEHL.
CamocrosTensHoe
u3yueHHue yueOHO
3.4 Asromarum3zanus mporecca Y W Ha yﬂoﬁ
MPOU3BO/ICTBA KOKCa. e }; o
OcobenHoctn npoiecca. HI())HC)IZP ’ VYcTHBI onpoc 1o
OyHKIMOHATIbHAS cxema OTOHATEBHOM JIEKIIHOHHOMY TK-3.1
KOHTPOJSI ¥ aBTOMATH3aIMU 05 05 12 JHOpMAIIH B Marepuany u 1o .3 2’
KOKCOBOM Oarapeu. ' ' S ICKTDOHHEIX TeMaM K 3' 3’
OnruMu3zanus YIIpaBJIeHUs c e;r():TBaX MIPaKTHIECKUX '
MPOIIECCOM W3BJICYCHUS p ’ a0oT.
[NoaroroBka
MOJNIE3HBIX ~ MarepuajioB U3 oTHeTa 11O
KOKCOBOTO Ia3a. HpaKTHYCCKIM
paboram.
3.5 OCcoOCHHOCTH TEXHOJIOTHH CamocTosaTenpHOe
BBIIUIABKHM YyI'yHa B JIOMEHHOH u3ydeHue yueOHoi
Meyu. Y HAYy9HOH
OyHKIMOHATTbHAS cxema JUTEPATYPBHI. VeTHbi OMDOC 10
KOHTPOJSI W YIpaBICHUS Iouck HGKL[I/IOHI-?OM
BBIIIIABKU YyryHa. JIOTIOJTHUTEJIbHOU Y IK-3.1,
> MaTepuaity U o
0COOCHHOCTH paboThI 0,5 0,5 15 nH(pOpMANIIHU B TeMaM I1K-3.2,
OTJIEIbHBIX KOHTYPOB M CHCTEM 3JIEKTPOHHBIX DAKTHAECKHX IK-3.3
YIIPaBJICHUS: MOAa4H CpencTBax. p aGor
MaTepHajJoB U 3arpyskw, IMonroroska P ’
TETIOBBIM pPeXIMOM, oT4era no
ra30JMHAMHYECKHM PEKUMOM MPaKTUICCKUM

" XO0O0M IICYH.

paboTam.




3.6 TexHOIOTHYECKIE
0COOEHHOCTH BBIIUIABKH CTAJIH

CamocrosTensHoe
u3ydeHue yueOHoI

N U Hay4yHOH N
B KOHBEPTOpax C MPOJYBKOI suTeparypl YCTHBIN 0npoc 1o
MeTaa KHCIIOPOJIOM. ’ JICKITMIOHHOM
DyHKIMOHATBLHAS pcf([eMa Touck MaTeHHan u r}llo IK-3.1,
Y 0,5 0,5 15 | ZomoOIHUTENBHON puaiy I1K-3.2,
KOHTPOJISI u yIIpaBJICHHS TeMaM
HHPOPMAITHH 1O IK-3.3
KOHBEPTOPHBIM MPOIIECCOM. MPaKTUYECKUX
Teme. [loaroroBka
Cucremsl MPEIOTBPAIICHHS paoor.
0oTYEeTA 10
BBIODOCOB M yIpaBJCHUE
MPAKTHICCKUM
OTBOJIOM ILIABHIILHBIX I'a30B.
paboram.
CaMoCTOATEILHOS
U3yucHHEe yueOHOM
U Hay4HOH
JIATEPATYPHL. .
paryp VYcTHBIH ompoc 1Mo
3.7 ABromaruzanus Iporecca TTouck
. JIEKIIHOHHOMY
BBIILIABKHU cTanu B JIOMIOJIHUTEILHON MATEPHATY 1 1O I1K-3.1,
3JIEKTPOAYTOBBIX 0,5 0,5 15 uH(popMaIU B EeMazfl IK-3.2,
CTaJeTIaBHIILHBIX nevax AJIEKTPOHHBIX I1K-3.3
TIPAKTUYECKUX
MEPEMEHHOT0 TOKa CpeCTBax. 6
n pa0or.
OJITOTOBKA
0oT4YeTa 10
MPaKTHIECKUM
paboram.
3.8 ABTOMaru3anys npoueccoB
BHENEYHOM JOBOJKH CTald B
CaMoCTOATEIEHOE
ANIEKTPOAYTOBBIX  KOBII-NIEYb veHIe VIeOHO
(AKII) u YCTaHOBKax i yHen
U HAY4HOMH
BaKyyMHPOBaHHUS CTaju.
JIUTEPATYPHI. .
TexHoIornuecKne TMouck YCTHBIN OMpoc 1o
0COOEHHOCTH . JIEKIIMOHHOM
LUPKYJISIIHOHHOTO AOTOIHHTEEHOE MaTeuI/IaJI I/II')IIO IIK-3.1,
PKY 0,5 0,5 15 “HPOPMAIIUH B praiy I1K-3.2,
BaKyyMHPOBaHHUS CTaJIN. TeMaM
3JIEKTPOHHBIX [K-3.3
OyHKIIHOHATTbHAS cxema cpescTRax MPAKTUYECKUX
KOHTPOJII M PEryJInpOBaHUs ’ aboT.
T oure)‘/cca BaEYYMy u pOBaHI/Iﬂ Honroroska b
P P ) OTYeTa 110
Onrumuszanus yIIpaBJICHHS
MPAKTHIECKUM
MPOIIECCOM  JUISL  JIOCTHIKCHUS
N paboram.
MaKCHMaJIbHOM
MPOU3BOIUTEIIHLHOCTH.
CaMocCTOATETHLHOE
u3ydeHue yueOHoi
Y HAYy9HOH
JIUTEPATYPHI. .
3.9 Aromaruszarus mporecca H?)I/IC}II(p YCTHBIN onpoc 1o
a3JIMBKM CTalld HAa MaIldHax . JIEKIIMOHHOM
gen €pPBIBHOI'O JIUTHS AIOTIOTHHTEEHOM MaTeuI/IaJ'I I/II'}IIO IK-3.1,
pbep 0,5 0,5 12,6 | undopmarmu B puaiy I1K-3.2,
3aroroBok (MHJI3) wu Ha TeMaM
N 3JIEKTPOHHBIX IK-3.3
JINTEHHO- MTPOKATHBIX MPAKTUYECKUX
CpefCcTBax.
KOMILJICKCAX pabor.
IToaroroBka
OTYeTa 10
MPAKTHIECKUM

paboTam.




CaMocCTOosTeNbHOE
U3yucHHe yueOHOM

U Hay4HOH
JUTEPATypBI. .
3.10 ABromatu3anus mporecca HI())I/IC}I]<p YCTHBIN Onpoc 1o
Harpesa MeTasia nepe . JIEKIIMOHHOM
I i)iaTKoﬁ U B I ouegcg JIOTIOTHHTEILHOH MaTeHHan u r}llo MR-3.1,
P N P 0,5 0,5 | 152 | wundpopmanuu B puaiy I1K-3.2,
TepMUYecKoil  o0paboTku B TeMaM
AJIEKTPOHHBIX IK-3.3
neyax KaMepHOTO u HPaKTHIECKUX
CpecTBax.
MIPOXOJTHOTO THIIOB pa0or.
[Moaroroska
oTyeTa 1o
MPAKTHIECKIM
paboTam.
CamocrosTensHoe
n3ydeHne yaeOHoui
3.11 OcobeHHOCTH i YIeD
U Hay4YHOH
YIpaBJIEHUS] TEXHOJIOTHMYECKUM
JUTEPATYPEI.
MpoLIECCOM HarpeBa MeTajuia B TMouck
meyax  MPOXOJHOTO  THIIA. .. | YcrHsiii onpoc no
OyHKINOHATBHAS cxema JIOTIOTHHTEIILHOH JIEKIHOHHOM
KO};I}”I[ 0JIsL u TIpaBJICHUS miopmatn B MaTepHa I/Ir}[]o MK-3.1,
p ynip 0,5 0,5 15 AJIEKTPOHHBIX praiy I1K-3.2,
TETJIOBBIM PEKIMOM TeMaM
N N CpecTBax. I1K-3.3
MHOTO30HHOW HarpeBaTelbHOM MPaKTUYECKUX
[ToaroroBka
TIEYH. OnruMu3anms padoT.
oTyera o
yIpaBJIeHHUS TEIUIOBBIM
MPaKTUIECKUM
PEKIMOM HarpeBaTeNbHBIX
. paboTam.
neyei.
IloaroroBka k
9K3aMEHY
CaMmocrosTensHoe
n3ydeHune yaeOHoi
3.12 OcobeHHoCTH U Hay4yHOH
TEXHOJIOTHH MIOJTYYeHHUS JUTEPATYPBI. Y CTHBIHA orpoc 1o MK-3.1,
[JIOCKOTO u COpPTOBOTO 0,3 10 TTouck JIEKIIHOHHOMY I1K-3.2,
MpOKarTa. ABTOMaTH3aLMS JOTIOJTHUTENBHOM Marepuany MK-3.3
MPOKATHBIX CTAHOB. uH(pOpMaIHH B
JNIEKTPOHHBIX
CpeCTBax.
3.13 Cucrembl ynpaBieHUS
napameTpamu MPOLIECCOB
P P p CamocrosTensHoe
TPOKATKH. VYupasieHue o
n3ydeHune yaeOHoi
MOJIOKEHUEM TOPU3OHTAIBHBIX N
U Hay4YHOH
BaJIKOB Cucrema N
JTUTEePaTypPHI. YcTHBIH ompoc 1Mo IK-3.1,
aBTOMATHYECKOTO
0,4 5 TTouck JIEKIIHOHHOMY I1K-3.2,
perynupoBaHue TOJILIHHBI. .
JIOTIOJTHUTENILHON MaTepuany IK-3.3
Cucrema KOMITEHCAIH
uH(bOpMaIHY B
IKCIIEHTPHUCHUTETA BaJIKOB.
JNEKTPOHHBIX
Cucrema aBTOMAaTHYECKOTO
CpeCTBax.
peryarpoBaHus HIAPUHBI
TIOJIOCKI
3.14 ABromatu3anus mporecca
o CamocTosaTenbHOoe
ropsyeid npokatku. CucTeMbl .
U3yueHHe yueOHOM
TIO3UIIMOHHOTO YIIpaBJICHUS N
W HAy4YHOU
MeXaHU3MaMHU MPOKATHOTO .
JUTEPaTypBHIL. VYcTHBIN onpoc 1o IK-3.1,
CTaHa. Cucrema
0,4 5 TTouck JIEKITUOHHOMY I1K-3.2,
peryaupoBaHUsl HATSDKECHHS B N
. N JIOTIOJTHUTEJIbHOU Marepuaity IK-3.3
HETPEePBIBHOM YEepPHOBOM
o nHPOpPMALIUH B
rpynne kierei. YmpasieHue
N AJIEKTPOHHBIX
OXJIKJCHHEM W CMOTKOH
CpencTBax.

I10JIOCBhI




3.15 ABromaru3aius mpouecca
XOJIOTHOM TIPOKATKH.
Crpykrypa ACY TII
HENPEePHIBHOTO cTaHa
xonogHoi mpoxarku. Cucrema

. CaMocTosTenbHOE
ynpaBieHuss paboToil craHa. N
U3yucHHEe yueOHOM
Cucremsl YIIpaBJICHHS N
Y HAy4IHOH
THAPABIMYECKUMH .
N JIUTEPATYPBHI. YCTHBIN 0mpoc 1o IK-3.1,
HOKUMHBIMA ~ YCTPOHCTBaMHU.
0,4 5 TTouck JIEKIIHOHHOMY I1K-3.2,
Vmpasnenune CKOPOCTBIO .
JIOTIOJTHUTENLHOM MaTepHaty IK-3.3
MIPOKAaTKH. Cucrema
nHdopmanyu B
PerynupoBaHus
JIIEKTPOHHBIX
TUIOCKOCTHOCTH TIOJIOCHI
CpelcTBax.
HETPEPHIBHOTO cTaHa
XOJIOTHOM TIPOKATKH.
OynkiuoHanbHas cxema ACY
TII  peBepcuBHOTO  CTaHa
XOJIONHOW IPOKATKH
CamocTosTenbHOe
U3yuYeHHe yueOHOM
Y HAyIHOH
3.16 Cucrembl aBTOMaTH3aLUU Y .
IpOLECca COPTOBOH MPOKATKIL JUTEPATYPHI. Y CTHBIN OMpoc 1o I1K-3.1,
P P P ’ 0,4 5 TTouck JIEKIIHOHHOMY T1K-3.2,
VYnpasnenue MOJIOKEHUEM .
JIOTIOJTHUTENLHOM MaTepuany I1K-3.3
JIMHEEK.
uH(pOopMaIU B
AJIEKTPOHHBIX
CpencTBax.
3.17 ACY TII npokatku TpyO
Ha HETPEPHIBHOM u CamocTosTeNnbHOE
PEOYKIIHOHHOM CTaHax. n3ydeHune yaeOHoi
OcobenHocTH nporecca U Hay4HOH
MPOKATKH TpyO Ha JTUTEPaTypPHI. VYcTHBIH ompoc 1Mo IK-3.1,
HerpepbIBHOM cTaHe. Cucrema 0,4 7,2 TTouck JICKIITMOHHOMY I1K-3.2,
YIPaBIEHUS CKOPOCTHBIM JOTIOJTHUTENIbHOU MaTepuay IK-3.3
PEKIMOM PEIYKIIHOHHOTO nHopManH B
CTaHa. OcobenHocTH 3JIEKTPOHHBIX
VIIpaBJIEHUS TeMIIepaTypHbIM CpencTBax.
PEXKUMOM NPOKATKU TPYO
3.18 TexHonorun u
aBTOMaTH3aIHs mporecca
CamocTrosTenpHoe
OTXKHra TIOJIOCHL. o
u3ydeHue yueOHoi
OyHKINOHATBHAS cxema .
KOHTPOJISI W  PeryJupOBaHUs 11 HayHHon
. oure):cca om(lzlliay JfOHOB s JUTEPaTypBHI. YcrHbIl onpoc 1o I1K-3.1,
p py. 0,4 10 TTouck JIEKITMOHHOMY I1K-3.2,
KOJIMAaKOBBIX neyax. .
. JIOTIOJTHUTEJIbHOU Marepuaity IK-3.3
Crienurka TPOTSKHOM meun
“HPOpPMALIUH B
Kak 00beKTa aBTOMATH3aIHH.
AJIEKTPOHHBIX
VYmpasnenue TEIJIOBBIM
N CpencTBax.
pEeKUMOM paboThl  OareHHOH
neun
CamocrosTensHoe
3.19 TexHonorun u u3ydeHue yaeOHoi
aBTOMaTH3aIHs MIPOLIECCOB W HAy4YHOU
TpaBJICHUS u HaHECeHUs JUTEPATYpBHI. YcTHBIH onpoc 1o IK-3.1,
MOKPBITHIA. HenpepsbiBuslii 0,4 10 ITounck JIEKIIHOHHOMY MK-3.2,
KOHTPOJIb MEXaHUYECKUX JIOTIOTHUTENBHOMN Marepuany IK-3.3
CBOMCTB TIOJIOCHL. YTpaBJIeHHE nH(opManH B
HaTSDKEHUEM TOJIOCHL. JIIEKTPOHHBIX
CpencTBax.
Uroro no pazaeny 8,6 55 205




4. CuHTe3 CHCTEM YIpaBJICHUS
CamocrosTensHoe
U3yucHHEe yueOHOM
U Hay4HOH
JTUTEPaATYPHIL. VYcTHBIN onpoc 1o
Iouck JICKIIUOHHOMY
JOTIOJIHUTENBHOM | MaTepHaiy U 1o
nHdopMaIu B TeMaMm
41 Qopammsammi  KomTypa AJIEKTPOHHBIX nabopaTOPHBIX U IK-3.1,
0,41 05 0,5 12 CpencTBax. MPAKTHICCKUX I1K-3.2,
perylupoBaHus
[MoaroroBka pa6or. [TpoBepka IK-3.3
oT4era o rpaduka
71a00paTOPHBIM U BBITIOJTHEHUS
MPAKTHICCKUM KypCOBOTI'O
paboram. MPOCKTHPOBAHUSL.
[Moaroroska
KypCOBOTO
MPOEKTA.
CamocTosTenbHOe
U3ydeHHe yueOHOM
U Hay4HOH
TUTEepPaTypPHL. VYcTHBIH ompoc 1Mo
Iouck JIEKIIHOHHOMY
JOTIOJIHUTENPHOM | MaTepHaiy U 1o
uHbopMaIy B TeMaMm
AJIEKTPOHHBIX 1ab0paTOPHBIX U IK-3.1,
4.2 Tunb JIOKaJIBHBIX
5104 1 0,5 9,4 CpeacTBax. MPaKTUYECKUX T1K-3.2,
KOHTYPOB YIIPaBJICHHS
IMoaroroska pa6ort. ITpoBepka I1K-3.3
oTyeTa 1o rpaguka
Ta00paTOPHBIM U BBIITOJTHEHHS
MPAKTHICCKUM KypCOBOTO
paboTam. MIPOEKTHPOBAHHSL.
[NoaroroBka
KypCOBOTO
MPOEKTA.
CaMocCToATenbHOE
U3ydeHHe yueOHOM
U Hay4yHOH
JIUTEPATYpPBL. VYcTHBI onpoc 1o
Iouck JIEKIIUOHHOMY
JOTIOJIHUTENFHOM | MaTepHaity u 1o
uH(pOpMaIIU B TeMaM
AJIEKTPOHHBIX mabopaToOpHBIX U IK-3.1,
4.3 Cunres peryisropa 0,4 1 0,5 6 CpencTBax. HPaKTHIECKHX IK-3.2,
[oaroroska pa6or. IIpoBepka IK-3.3
oTYeTa 1o rpaduka
JTa00PaTOPHBIM U BBITTOJTHEHHS
MPAKTHIECKUM KypCOBOTO
paboTam. MPOEKTHPOBAHUSL.
[MoaroroBka
KypCOBOTO
MPOEKTA.
Wroro no pazaeny 121 25 1,5 27,4
5. Cucremnast unrerpamus B ACY




CamocrosTensHoe
u3ydyeHue yueOHoi

TIPOEKT

1 HAYIHOH
JIUTEPATYPBI. YcTHBIH onpoc 1o
TTouck TIEKIIUOHHOMY
51  Meromsl  mmTerpaimm JIOIIOJIHUTENBLHOM | MaTepHaly U 1o
cuctemM ACY TII. Bugst uHpopMaIH B reMam
3JIEKTPOHHBIX 1a00paTOPHBIX U IK-3.1,
MHTErpata CHCTCM. 041 05 0,5 8 CpencTBax. HPaKTHIECKUX IK-3.2
CTpyKTypHO-(QYHKIIMOHATIbHAS ! ' ! pen P '
IMoaroToBka pa6ort. IIposepka ITK-3.3
OpraHu3alis TOPHU30HTAILHO
uaTerpupoBanaoit ACY oTeTa 1o rpaduka
1a00paTOPHBIM U BBITTOJTHEHHUS
MIPAKTUYECKUM KypCOBOTO
paboTam. IIPOEKTUPOBAHUSL.
[Moaroroska
KypCOBOTI'O
IIPOEKTA.
CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYPBI. YcTHbI onpoc 1o
ITouck TEKITUOHHOMY
JIOIIOJIHUTENILHOM | MaTepHay u 1o
5.2 “HPOPMAIIUH B TeMaM K-3.1
CrpyKTypHO-(bYHKIIMOHAIbHAS 04| os 8 JJIEKTPOHHBIX 71a00paTOPHBIX HK-3.2’
OpTaHMU3aIHsI BEpPTUKAITHHO ' ' CpeICTBax. pa6ort. IIpoBepka HK-3. 3'
uHTerpuposaHHoil ACY . IHoaroroska rpaduka )
oTyeTa 1o BBITIOJIHEHHS
1a00PaTOPHBIM KypCOBOT'O
pabotam. MIPOCKTHPOBAHHUS.
[NoaroroBka
KypCOBOTO
IPOEKTA.
CaMmocCToATenbHOE
U3ydeHHe yueOHOM
U Hay4yHOH
JUTEPATYPBHI.
ITouck YcrHbIl onpoc 1o
JOTIOJTHUTENILHON |  JIEKIMOHHOMY
uH(pOopMaIU B MaTepuaiy U 1o
JIEKTPOHHBIX TeMaM
MK-3.1,
5.3 MUurerpamys JIOKaJbHBIX 04 | os 8 CpeCTBax. 71a00paTOPHBIX K-3.2
koHTypoB CAP ' ' [Hoaroroska pa6or. IlpoBepka HK-3. 3’
oT4eTa 1o rpaguka '
na0opaTopHBIM BBIITOJTHEHHS
paboTam. KypCOBOTO
[oaroroska MIPOEKTUPOBAHMUS.
KypCOBOT'O
IIPOEKTA.
IToaroroBka k
9K3aMeHy.
Wroro no pazaeny 121 15 0,5 24
Hroro 3a cemectp 6 4 2 118,6 9K3aMeH,KIT
Hroro no pucrumianne 14 4 10 |306,4 IK3AMCH, KYPCOBOH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JInss  peanu3anuu  NPEIyCMOTPEHHBIX BHIOB y4eOHOW pabOTBI B KavyecTBe
00pa3oBaTENbHBIX ~ TEXHOJIOTHMH B MPENOJABAHWUM  JUCLUUILIMHBI  «ABTOMaTH3aIMs
TEXHOJIOTHYECKHX HPOLECCOB U IPOU3BOJICTBY UCIIOIB3YIOTCS:

TpamuumonHsie 00pa3oBaTelibHbIE TEXHOJIOTHH — HH()OPMALMOHHAS JICKIUs (BBOIHYIO
JIGKIMIO, TIE JAaeT MepBOe MPEICTABICHHE O IIPEIMETE U 3HAKOMCTBO CTY/ICHTOB C Ha3HAUYCHUEM
U 3aJ]a4aMu Kypca); JISKIUN — KOHCYJIbTAIlUHU, U3JI0)KEHHE HOBOI'O MaTepHajia COIPOBOKIACTCS
IIOCTAaHOBKOM BOIPOCOB M JHCKYCCHEH B IMOMCKAaX OTBETOB HA ATH BOIPOCHI; J1aOOpaTOpHBIC U
NpaKkTUYEeCKHe paboTHI.

TexHonoruu MpoOIIEMHOr0 OOY4YECHUs] — MPOOJIEMHBIC JICKIHU SBIISICTCSl PE3YJIbTaTOM
YCBOCHUS TIOJIYYSHHOW HMH(POPMAIMH IOCPEJICTBOM IMOCTAHOBKM IPOOJIEMHOTO BOMpOca |
IOMCKa MyTeH ero pelleHus; NPAKTHYSCKUEe 3aHATHS C HCIOJIB30BAaHUEM IPOOIEMHOIO
o0ydeHue, KOTOpOe 3aKJIF0YACTCsl B CTUMYJIMPOBAHUU CTYJICHTOB K CAMOCTOSITEIBHOM «00BIYEC)
3HAHUI, HEOOXOIMMBIX JJIs PEIICHUS] KOHKPETHOM mpobiembl. [IpakTiyeckoe 3aHsITHe Ha OCHOBE
Keiic-MeToia — 00yueHHe B KOHTEKCTE MOJCIUPYEMOI CHTYyaIllK, BOCIIPOU3BOISILCH peabHbIC
YCJIOBUS HAy4YHOMU, TPOM3BOACTBEHHOM, 0OIIECTBEHHOU JesiTenbHOCTH. O0yJaromuecs JOJKHBI
NPOAHAIU3UPOBATh CHUTYallUI0, pa3o0paTbCcs B CyTH MOpoOJIeM, TNPEIIOKUTh BO3MOMKHBIC
peLICHHUS U BBIOPATH JIydIliee U3 HUX.

TexHonorMM IMPOEKTHOTO OOy4YEeHHs — OpraHu3alus 00pa30BaTENBHOrO Mpolecca B
COOTBETCTBUH C aJTOPUTMOM IIO3TAIMHOTO PELICHHs MPOOJIEMHOH 3a/1a4d WM BBIITOJHECHHS
y4eOHoro 3ananusi. CTyJICHTBI B BBINOJIHSIIOT UCCISIOBATEIILCKHII KYPCOBOI MPOEKT, B KOTOPOM
IPOU3BO/ISIT HAYYHBIC MCCIICIOBAaHMS 0 3a[aHHON TEME B paMKaxX M3y4aeMbIX B JUCLUILIMHE.
PesynbraThl MCCleNOBaHUS TMPEACTABISIOT B (opMe YCTHOTO AOKIaa IO MPE3CHTAUH |
KyPCOBOTO IIPOCKTA.

HudopMaimoHHO-KOMMYHUKAIIHOHHBIE  00pa30BaTelIbHbIC TEXHOJOTMH — B  XOJE
NPOBEJCHUS JICKIMOHHBIX 3aHATHH NpPEIyCMaTpHBAETCS HCIIOJIB30BAHUE AJIEKTPOHHOTO
JICMOHCTPAIIMOHHOTO MaTepuaiia (JISKI[MH-BU3yaIn3alliK), UCIIOJIb30BaHue MHTEepHET pecypcoB
TSl TPOMEXKYTOYHBIX aTTECTAIIMI U TPOBEPKU OCTATOYHBIX 3HAHUIA.

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

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

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

a) OcHOBHas JIUTEpaTypa:

1. Mapcynkun b. H. ABromarn3anusi TEXHOJIOIMYECKHX MPOLIECCOB U MPOU3BOJICTB B
Metautypruu | yueonoe nocodue / b. H. Ilapcynkun, C. M. Anzpees, E. C. PsO4nkoBsa ; mos pes.
b. H. Ilapcynkuna ; MI'TY, [kad. [IKuCVY]. - Marauroropck, 2011. - 151 c. : un., tabn. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3370. - TekcT : HemocpeACTBEHHBIH.

2. CoBpeMeHHBIE CUCTEMBl aBTOMATU3aIlMM U ympaBieHus : ydeOHoe mocobue / C. M.
Annpees, E. C. Ps6unkoBa, E. 0. Myxuna, T. I'. CyxonocoBa ; MI'TY. - Maruuroropck :
MITY, 2015. - 1 AIEKTPOH. OIIT. JTUCK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3605. - TekcT : 37eKTPOHHBIIA.

0) lomostHuTeIBLHASI TUTEPaTypa:

1. [MTapcynkun b. H. ABTOMaTH3a1vs 1 ONTUMHU3ALNS YIIPABJICHUS TETLIOBBIM PEKIMOM
paboThI OJI0KA BO3yXOHArpeBaresiei JoMeHHol eun | yueonoe mocooue / b. H. Tlapcynkumn, C.
M. Aunapees, M. 1O. Ps6uukos ; MI'TY, [kad. [TIKuCVY]. - Maraurtoropck, 2009. - 148 c. : uin.,
rpad., cxemsl, Tabm. - URL:


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

https://host.megaprolib.net/MP0109/Download/MObject/1479. - TekcT : HEMOCPEICTBEHHBIH.

2. IMapcynxkun b. H. ABToMaru3aius TEXHOJOTHYECKHX IPOIECCOB M IMPOU3BOJICTB.
[Ipou3BOACTBO cTanu B MAapTEHOBCKUX TI€4Yax, JIBYXBAaHHBIX arperatax M KHUCIOPOJHBIX
KoHBepTepax . yueoHoe mocobue / B. H. INapcynkun, T. I. CyxonocoBa, A. P. bonmapesa ;
MITY. - Maruautoropck : MITY, 2016. - 264 c. : wmn, Ttabm. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1724. - TeKCT : HEMOCPEACTBEHHBIH.

3. Ilapcynkun b. H. HMcmonb3oBaHue SKCHEPUMEHTAIBHO-CTATUCTUYECKUX METOJIOB
MOJICTTMPOBAHMS ISl YIPABJICHHs TEXHOJOIMYECKUMHE IpolieccaMu . yueoHoe mocobue / b. H.
[Mapcynkun, C. M. Aunnpees, E. C. Pa6uukoBa ; MI'TY. - Maruutoropck, 2012. - 177 c. : un.,
rpad., cxemsl, Tabm. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3485. -
ISBN 978-5-9967-0292-3. - TekcT : HeOCPEICTBEHHBIH.

4. Tapcynkun b. H. ABromMaTu3anusi TEXHOJIOTMYECKUX IPOLIECCOB U IPOU3BOJICTB.
Kokcoxumuueckoe nmpou3BoACTBO : yueoHoe nocobue / b. H. ITapcynkusn, T. I'. CyxoHocosa ; b.
H. IMapcynkun, T. I'. Cyxonocosa ; MI'TY. - Marautoropck : MI'TY, 2015. - 226 c. : ui., Tadm1. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/3814. - ISBN
978-5-9967-0586-3. - TekcT : HEMOCPEICTBECHHBIH.

5. Ilapcynkun b. H. 3agaun mo cuHTE3y aBTOMATU3MPOBAHHBIX CUCTEM YIIPABICHUS
TEXHOJOTUIECKUMH MPOIIECCAMK U MPOU3BOJICTBOM : yueOHoe mocobue / b. H. IMapcynkun, T. T
CyxonocoBa ; MI'TY. - Marauroropck : MI'TY, 2016. - 54 c. : w1, Tabn., cxem. - URL:
https://host.megaprolib.net/MP0109/Download/MOQObject/20773. - TekcT : HEMOCPEACTBEHHBII.

6. bopomun W.®. ABroMaTH3amMs TEXHOJOTHYECKUX MPOIECCOB M  CHUCTEMBI
ABTOMATHYECKOTO yIpaBiieHus | yueOHuk ayist By30B / Y. ®. Bopoaun, C. A. AHzapees. - 2-e U3, -
Mockaa : IOpaiit, 2023. - 386 c. - (Beicuiee oopa3osanue). - URL: https://urait.ru/bcode/513977
(matra  obpamenms: 29.09.2023). - URL: https://urait.ru/bcode/513977. - URL:
https://urait.ru/book/cover/3619B897-9A6C-46 AC-ADFD-C4E696293075. - ISBN
978-5-534-07895-4.

7. Xpamenkos, B. I'. ABToMaruzanus ynpaBieHUS TEXHOJOIMYECKHMHU IPOLECCaMU
OypeHus He(hTEra3oBbIX CKBaXHH . yueOHOe mocobue st By30B / B.I'.XpamenkoB. - MockBa :
IOpaiit, 2022. - 415 c. - (Boicmee obpasosanue). - URL: https://urait.ru/bcode/490134 (mara
oOpaleHus: 29.09.2023). - URL: https://urait.ru/bcode/490134. - URL:
https://urait.ru/book/cover/A9D90DC6-0AED-400F-A3B3-3580AC8AE468. - ISBN
978-5-534-00854-8.

8. Tpyco, A. H. ABToMaru3anmus TEXHOJOTHYECKUX IPOIECCOB M TPOU3BOJCTB :
ydaeonoe nmocodue / A. H. Tpycos - Kemeposo : Ky3I'TY umenn T.®. ['opbauea, 2017. - 186 c. -
Knura u3 xomnekuuu Ky3s[I'TY umenu T.®. I'opbaueBa - MH)KeHEpHO-TEXHUYECKUE HAYKH. -
URL: https://e.lanbook.com/book/105407. - URL:
https://e.lanbook.com/img/cover/book/105407.jpg. - ISBN 978-5-906969-39-2.

B) MeToanyeckne yKazaHus:

1. OnTuMu3anus yrpaBJIeHUS TEXHOJOTHYECKUMH mpolieccamu . mpaktukym / b. H.
[Mapcynkun, C. M. Aaapees, E. C. Psa6unkosa, T. I'. O0yxoBa ; MI'TVY. - Maraurtoropck, 2013. -
177 c. X WIL., rpad., CXEMBI, TalII. - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/3530. - ISBN 978-5-9967-0393-7. -
TeKCT : HenoCpeICTBEHHBIN.

2. ABTOMaTH3amMs TEXHOJIOTHYECKUX MPOIECCOB W MPOU3BOACTB. YacTh 1 | MpakTHKyM
[ans By3oB] / C. M. Anzpees, A. P. Bornnapesa ; MarHUTOTOpCKHiA TOC. TEXHUYECKHH YH-T UM. I
N. Hocosa. - Maraurtoropck : MI'TY um. I'. K. Hocosa, 2023. - 1 CD-ROM. - 3aru. ¢ Tuty.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/21218.  (mara
oOpareHus:



https://host.megaprolib.net/MP0109/Download/MObject/1479
https://host.megaprolib.net/MP0109/Download/MObject/1724
https://host.megaprolib.net/MP0109/Download/MObject/3485
https://host.megaprolib.net/MP0109/Download/MObject/3814
https://host.megaprolib.net/MP0109/Download/MObject/20773
https://urait.ru/bcode/513977
https://urait.ru/bcode/513977
https://urait.ru/book/cover/3619B897-9A6C-46AC-ADFD-C4E696293075
https://urait.ru/bcode/490134
https://urait.ru/bcode/490134
https://urait.ru/book/cover/A9D90DC6-0AED-400F-A3B3-3580AC8AE468
https://e.lanbook.com/book/105407
https://e.lanbook.com/img/cover/book/105407.jpg
https://host.megaprolib.net/MP0109/Download/MObject/3530
https://host.megaprolib.net/MP0109/Download/MObject/21218

18.01.2024) - ISBN 978-5-9967-2690-5. - TekcT : 3J1eKTPOHHBIIA.
3. MeToamueckue peKOMEH IAINH JJIsl BEITIOJIHEHUS KypCOBOTO MpoekTa. [Ipunoxenue 3

r) [IporpammHoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieuenmne

HaumenoBanue .
o Ne norosopa CpoK JIeHCTBUS JTUIICH3UN

MS Office 2007 |\, 135 o1 17.09.2007 Gecepouro
Professional
7Zip CBOOOJIHO PacHpOCTPaHsIEMOC 0ECCPOYHO
FAR Manager CBOOOJIHO pacHpoCTpaHsIeMOe 0EeCCPOYHO
Bupryansnsii
CTCHJT CHCTEMBI
aBTOMATHHCCKOTO cBugerenbcTBO Ne2013612340 0eCcCpovHO
yIIpaBJICHUS
TEXHOJOTHYECKHM
1apamMeTpoM
Scilab CBOOOZHO PACIPOCTPaHICMOE
Computation o 0eccpouHo
Engine
LibreOffice CBOOOZHO PACIPOCTPAHIEMOE 0eccpoUuHO
Bpayzep Mozilla |[cBoGogHo pacmpocTpanseMoe
Fﬁ’e¥oxp o paclipoctp 0ecCpovHO
bpaysep Yandex [cBoOogHO pacmnpocTpaHsieMoe 0EeCCPOYHO
Calculate Linux  [cBOOOIHO pacmpocTpaHsieMoe 5eCChOTHO
Desktop Xfce 110 p
MAXIMA CBOOOJIHO pacHpoCTpaHsieMOe 0EeCCPOYHO
Anaconda Python |cBo6oaHO pacmpocTpaHsemMoe 0ecCpoyvHO

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI

Hassanue xypca

CchUIKa

OnekTpoHHbIe pecypchl Oubmmoreku MI'TY wum.

I".1. HocoBa

https://host.megaprolib.net/MP0109/\Web

ITouckoBas cucrema Axamemus Google (Google

Scholar)

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

Hamumonansaas I/IH(I)OpMaLII/IOHHO-aHaJ'II/ITI/IquKaH

cucrema —

Poccutickuit

mutupoBanus (PUHIL)

WHIIEKC

Hay4HOI'O

URL: https://elibrary.ru/project risc.asp

OnexkTpoHHas 06a3a mepuoauYecKux u3gaHuii East

View Information Services, OO0 «IBUC»

https://dlib.eastview.com/



https://host.megaprolib.net/MP0109/Web
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIIUIIHHBI (MOTYJIs1)

MaTepHanLHo-TeXHqucxoe obOecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:

1. VueOHble aymuTOPUH JIJIS POBEACHUS 3aHATHN JICKITMOHHOTO THTIA
MynsTUMEIHITHBIE CPEACTBA XpaHEHUs, Tepeaadd M MpeACTaBIeHUsT HHPopMaIu (a.

450)

2. YyeOHas ayTuTOpHs JJIs IPOBEJCHUS MPAKTUUECKUX 3aHATHIA U 1a00paTOpHBIX padoT:
nabopaTopys aBTOMATHU3aLMU TEXHOJOTHYECKUX MPOLIECCOB M IPOU3BOJICTB, a.450.

JIaGopaTopHbIe YCTAaHOBKH M IPUOOPHI IS BHITIOTHEHHUS TAOOPAaTOPHBIX M MPAKTUIECKUX
pabor:

- maboparopusiii creHa «IIpompliennsie natankny», [IJI-MAKC;

- nabopaTopHbIil cTeH «JlaTunku TexHoornaeckoi nudopmaruny, 1TU;

- nabopatopHbiii cren «IIpomblenHslie naTuuku pacxonay, [1/IP-CK + kommnbrorep ¢
npenycraHoBieHHbIM [1O ot u3rorosurens.

- naboparopubiii creHy «lIpombinuieHHble jgaTuuku  Temmneparypb», IIAT-CK +
KOMIIBIOTEP ¢ NpenycTaHoBiaeHHbIM [1O o1 usroroBureins.

- maboparopusiii cteH «lIpomeiniennsie gaTuuku nasinenus», [11J1-CK + kommbiorep
¢ npenycranoBiaeHHbIM [10O oT usroroBurens;

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

- 1a0OpaTOPHBI CTEH «ABTOMATH3ALMS CUCTEM TEIJIOra30CHA0KEHHS U BEHTUIISIIHNY,
ATI'CB-09-11JIP-01 + HoyTOyK ¢ npenycraHoBieHHbIM [10 oT u3rotroBuTens;

- J1abopaTOpHBIA CTEH] «ABTOMAaTU3AlUS CUCTEM BOJOCHA0XEHUSI M BOJOOTBEICHUSY,
ABUB-VY-01-12;

- mabopatopusIii creH «[TJIK-Omron-40A-HH#»

- 1aboparopHbiit creH1 «OCHOBBI aBTOMAaTUKM», OA-MP

3. YueOHble ayTUTOPUH IS BBIOJHEHUS KYPCOBOTO MPOSKTHPOBAHHUS, TTOMEIIICHUS JIJIsI
CaMOCTOATENILHON PabOTHI 00yYarOITHXCSI

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

a. 448, 450.

4. YueOHble ayAUTOPUH JUIS TPYNIOBBIX M WHAWBUIYAIbHBIX KOHCYJIbTALUH, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHBIX KOHCYIJIbTAIHH
Jlocka, MyabTUMEAUHHBINA POEKTOp, FKpaH a. 448, 450.

5. Ilomemenue s XpaHeHHS W NPOPHIAKTUYECKOTO OOCIYyKUBaHHUS Y4eOHOTO
o0opymoBaHus
Crennaxu Juisi XpaHSHHs y9eOHO-METOIMYECKUIA JOKyMEHTAINH a. 445



[Tpunoxenue 1

Y4eOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITe/IbHOM padoThl CTYJ1€HTOB
[To nuctuIuiMHEe «ABTOMATH3AIUS TEXHOJOTHUECKHUX MPOIIECCOB U

IMPOU3BOACTBHIPEAYCMOTPCHA aYAUTOPHAS U BHEAYAUTOPHAA CaMOCTOATCIIbHAA pa60Ta

oOyJaronuxcs.

AynuropHas caMOoCTOsITeNIbHAs paboTa 00y4aromuXcs IPenoaraeT BoIIOJIHEHHE
71a00paTOPHBIX U MPAKTHUYECKUX padOT U JOKJIA/ MO MOJTYYSHHBIM pe3ylbTaTtaM, a TAKKe YCTHBIH
OTIPOC O MOPSIJIKE BHIOJHEHUS Ta00OPAaTOPHOM U MPAKTUUECKON pabOThl, IOJYYEHHBIM YMEHUSIM

1 HaBBIKaM.

IIprMepbI BONPOCOB JIA YCTHOTO ONPOCA 1O BHINOJHEHHBIM JIA00PaTOPHBIM padoTam

Tema mabopaTopHOit paboTHI

BOHpOCLI IJIsL YCTHOT'O OIlpoca

1. V3yuyeHue HEeMMHEHHBIX 1. Yem obecnieunBaeTCst ABYXIMO3UITHOHHOCTD YIIPABJICHHUS?
CUCTEM 2. Kak TeXHHWYEeCKH pealu30BBbIBACTCS JIBYXIIO3UIIMOHHOE
JIBYXTIO3UIIMOHHOTO peryiaupoBaHue?
peryiaupoBaHus ¢ MOJIHbIM | 3. JlocTOMHCTBA M HENOCTAaTKU JBYXIIO3UIIMOHHOIO criocoba
Y HETOJIHBIM ynpaBieHus?

YIPAaBISAIOLIUM 4. IlpakTuyeckuil mpuMep UCHOIb30BaHUS ABYXIIO3UIIMOHHOTO
BO3/ICIICTBHEM pEryJIMpOBaHMUs.

2. llpunmun ~ pabotet  u | 1. IlpeumymectBa ¥ HEJOCTaTKHM  3X-MO3ULMOHHOIO
METOIUKa pacuera ynpaBieHus?
nepexoAHoro  mpouecca | 2. B uem 3aiiouaercs  NPEeUMMYILECTBO — MMITYJBCHOI'O
TPEXIO3ULIUOHHOTO yIpaBieHUs Nepes] HEPEPbIBHBIM?

MMIYJBCHOTO PETYIATOPA 3. YcTpoiCcTBO 1a00paTOpHON YCTAaHOBKHM U 11e7Ib paboThI?

3. Uzyuecnwne cucteMbl | 1. OcHoBHBIE cBolicTBa THMOBOTO [1M-3ak0Ha ynipaBiaeHus?
THUIIOBOTO 2. llens paboThI M yCTPOHCTBO 1a00OPaTOPHOTo CTeHa?
[MU-perynupoBarus 1ipu | 3. UTo o3HauaeT mNoHsATHE «BenmnymHa TeperynTupoBaHHs B
yIpaBIE€HUU KOHTYype»?

MHEPLUUOHHBIM 3BeHOM c | 4. UTo 03HayaeT MOHATHE «BPEMs U30JIpoMay?
3aras3ablBaHuEM
TEXHOJOTHYECKUM
IIPOLIECCOM
4.  Onpenenenue 1. Uro Takoe wuyacTtoTHas Xxapakrepuctuka? Kakue Buabl
ONTUMAJIbHBIX YaCTOTHBIX XapaKTePUCTHK HCIOJIB3YIOTCS JUISt
apaMeTpoB UCCIJIEIOBaHMsI cucTeM?
HACTpONKHU 2. TlosicHUTe METOAMKY AKCHEPUMEHTAIBHOTO OIpeeTeHHs
[IN-perynsaTopa no YacTOTHOM xapakTepucTuku. Kak ¢opmupyercs BXogHOU
AKCIEPUMEHTAIBHON CUTHaJI 00BEKTa yIpaBiIeHus ?
YaCTOTHOU 3. Kak mo 4acToTHOW XapaKTEpPUCTHKH OOBEKTa YIMPABICHHS
XapaKTEPUCTHKE OTIpeNIeNAI0TCs TapaMeTpbl 00bEeKTa?
00BeKTa yrpaBieHUs 4. TosicauTe METOJIUKY OTIpe/IeTICHUS HacTpOeK
[T1-perynsTopa MO0 YaCTOTHOM XapaKTEPUCTHKH OOBEKTA.
Kak cTpouTcst yacToTHas XapaKTepUCTHKA Pa3OMKHYTOTO
KOHTYypa?
5. Uro Takoe romorpad obwvekta.? IloscHHTE Kak MOCTPOUTH
rojorpag oOBEKTa MO HKCHEPUMEHTAIBHBIM JaHHBIM MpPU
OTIpENIeIICHUN YaCTOTHON XapaKTePHCTUKHU ?
5. Maremaruueckoe 1. Kak omnpezgensercs MareMaTHdecKas MOJENIb OO0bEKTa




MOJIEJIMPOBAaHUE KOHTYpa
IIPOMBIIIJIEHHONH CHCTEMBI

ABTOMAaTUYECKOIO
peryJiMpoBaHus c
[TA-perymnsitopom 51
WCIIOJHUTEIIbHBIM

MEXaHU3MOM ITOCTOSIHHOM
CKOPOCTH

ynpasieHusn? Kakue 37eMEeHTbI BXOAAT B MAaTEMaTHYECKYIO
MOJIeJTh HCCIIEAYEMOT0 00beKTa?

. B gem 3akmouaercs MCTOANKA OHNPCACICHUA IMOCTOAHHBIX

BPEMEHU MHEPIIMOHHBIX 3BEHBEB MATEMATHYECKON MOJEIH
npolecca 1o SJKCIePUMEHTAIbHON KpUBOM pa3roHa?

. Kak u ¢ Kakoil 1Eenbl0 BBINOJHIAETCA OrPAaHUYEHHE

uHTerpanbHoi yactu [TU]] perynstopa?

. Kak B MaTeMaTHYECKOH MOJIEIIN BBITIOJTHSIETCS

MOJIETTMpOBaHHE  pabOThl  KOHIIEBBIX  BBIKJIIOYATEIICH
UCTIOJIHUTENILHOTO  MexaHu3Mma? Ha Kkakue 3JeMeHTHI
MaTeMaTU4eCKOW MOJIETH JICHCTBYET YCIIOBHE HOCTHIKEHUE
KpaliHuX noJyio>keHuit Bana UM?

. Kak BpInonHsiercs HacTpoika peryisaropa B MOJACIUPYEMOM

KOHType ympaBieHus? [losicHUTe METOAWKY HACTPOWKH U
MIPUBEIUTE IPUMED.

6. ABromaruszanus CUCTEM
TEIUIOra30oCHAOXKEHU U
BEHTUIALIAU.

. IIpuBenure cxemy CTPYKTYpPHO-()YHKITHOHATBHOM

OpraHu3allui CUCTEMBbI YIIPaBJIEHUS J1aOOPaTOPHOIO CTEHA.
[TosicauTe QyHKIMH HIEMEHTOB Ha CXEME.

. Kak ocymecrBnsiercs cb6bop uHbpopmanuu ¢ AaTYUKOB

TEXHOJOTNYECKOTO IMPOIIECCa, PEaN30BaHHOIO Ha CTeHe?
Kakue mapamerpbl SBISIOTCS HM3MEHSEMBIMH, a KakKue
ynpasisieMble?

. Kak mpousBogutcs Hactpoiika perynaropoB OBEH?

[IpuBeauTe MOCIIEI0BATEILHOCTh ONEPALIAN 1T U3MEHEHUS
napaMmeTpa HaCTPOHKH PErysaTopa

. Kakoil mapamerp Ha CTeHAE SBIAECTCA BO3MYIICHHEM 10

Harpy3ke? Kak moiy4uTs nepexoaHblil MpoLecc B KOHTYpe
NpU CTYIIEHYaTOM BO3MYIIeHHH o Harpyske? [IpuBemute
[IOCJIEIOBATEIbHOCT  JEUCTBUM Ul ONpENEIcHUs
IIEPEXOTHOTO MPOLIECCA B HTOM CIIydae.

. Kakue TCXHUYCCKUC CpeacTBa HCIIOJIB3YIOTCA JJI

OIIpeJIeTICHNs] pacxoja U TeMIeparypsl Bo3ayxa. IlosicauTe
IPUHIMI UX paboThI?

7. IIpoMBILIIEHHBIE JaTUYUKH
pacxoza.

. IIpuBenure cxemy CTPYKTYpPHO-(PYHKIIMOHATBHON

OpraHu3allii CUCTEMBbI YIIPaBJIEHUS 1aO0paTOPHOIO CTEHAA.
[Tosicuute QyHKIIMU 3JIEMEHTOB Ha CXEME.

. Kak ocymectBisercs c6op wuHpopMamuu ¢ JaTYUKOB

TEXHOJIOTMYECKOTO IMPOIIecca, PeaTn30BaHHOTO Ha CTeHJe?
Kakue mnapamerpsl SBISIOTCS H3MEHSEMBIMH, a Kakue
ynpasisieMble?

. Hepe‘-II/ICJ'II/ITC KOHTPOJIUPYCMBIC u peryjinpyemnic

napametpsl. [IpeacraBpTe AaHHBIE IO MapaMeTpy pacxona.
ITouemy pacxon  BOABl  HEIMHEWHO  3aBUCUT  OT
IIPOU3BOJUTENBHOCTH Hacoca?

. Kaxkoit napamMeTp Ha CTCHAC ABJIACTCA BO3MYIICHUCM 110

Harpy3ke? IlperncraBpTe OSKCIEpUMEHTAIBHBIC JaHHBIC
CIIMSIHUE BO3MYILIEHUS HA PACcXO BOBI.

. Hepe‘—II/ICJ'II/ITe TEXHUYECCKUE CPEACTBA, HCIIOJIB3YEMBIC JIA

U3MEpPEeHUs pacxona Boisl. [IpuBenure kpaTkoe onucaHue,
XapaKTEPUCTUKU U MPUHIIUT pabOThI 3TUX CPEJICTB.

8. IIpoMbINUIEHHBIE TATYUKU
TEMITEpaTyphl

1. Kakue THMBl AAaTYUKOB TeMIepaTyphl pa3MelieHbl Ha
crenze? IlosicauTe mpuHIMT pabOTHl KAKIOTO AATUYHKA.




2. CocraBbTe cXemy CTPYKTYPHO-(GYHKIIHOHATBLHOMN
opranuzaiuu crteHga. Kakue (yHKIMM BBIIOJHSET
perynstop «TepmonaT» u koHTposuiep S7-200?

3. Tosicuure Mmomynu, Bxosmue B KoHTposuiep S7-200 u ux
Ha3Ha4yeHus/

4. Kakue 3aKOHbl pEryjIMpOBaHUS  pealu30BaHbl B
koHTpouiepe «Tepmomar»? UYem OHM OTIMYAIOTCSA IO
HazHaueHuto? Kak MepexiIouuTh 3aKOH YIpaBleHUS,
MOSICHUTE IOCJIEIOBATEIbHOCTD JCHCTBHIA.

5. Kak wu3menurs Hactpoiiku IIMJ[ perynstopa B
perynarope Tepmoznar? [IpuBeauTte mocineaoBaTeabHOCTh
JNEUCTBUM U IPOACMOHCTPUPYUTE IMPOLECC W3MEHEHHUS

HAaCTPOEK.
9. IlpoMbINUIEHHBIE TATYUKU 1. Kakue naTymku JaBiieHUs UCIIONB3YIOTCS Ha CTeHe?
JIaBJICHUS [MosicauTe pUHIMI UX PabOTHL.
2. CocTtaBbT€ CXEMYy CTPYKTYpHO-()YHKIIHOHAIbHOM
opranm3auuu  creHpa.  lloscHute  QyHKIMH,
BBITIOJTHSIEMbBIE OTAEIBEHBIMU TEXHUYECKUMU
CpeICTBaMHu.

3. Hosicuure mpuHIMN paboThl pene aasneHus. Kakue
HACTpPOEYHbIE NapaMeTpbl UMEET AaHHOE pere?

4. Kak ocylecTBiIsieTcsl IUIaBHOE  PEryJIUpOBaHUE
nasneHuss B Maructpanu? Kakoe wucrnomHUTEIbHOE
YCTPOMCTBO  MCHONB3YETCSd Uil  PEryJupOBaHUS
nasnenus? IlosicHUTe NPUHLIMIT YIpaBIEHHUS 3TUM
UCIIOJTHUTENBHBIM YCTPOICTBOM.

IIpumepsl TeM NpakTHYECKUX padoT MO JUCHUILINHE:

1. ®opmupoBanue TpeOOBaHUI PHU MOATOTOBKE OOBbEKTA K aBTOMATU3ALINU.

2. Tlopsnok obcnenoBanus oowvekta. Ompenenenue 3afgady U (QYyHKIMHA aBTOMaTH3WPOBAHHOM
CUCTEM YIPABIICHUS.

3. HccnenoBanue oObekta ympasineHus. OrmnpelesneHuss MapaMeTpoB O0bBEKTa, pa3paboTka
MaTeMaTU4eCKON MoJieNn ero QyHKIIMOHUPOBAHMUS.

4. Teopernko-uHGOPMaIMOHHBI 0030p METOJOB ympaBieHUs o00bekToM. OmnpeneneHue
IIPUHIIUIIOB YIIPaBJICHHUS.

5. ®opMupoBaHHME KOHLENIUU CHUCTEMbl YIpaBICHHUS OOBEKTOM. AHaIU3  OTIMYUN
IIPEJI0KEHHON KOHIEMNIMH OT CYIIECTBYIOLINX CUCTEM.

6. BpiOOp TEXHMUYECKMX CPEACTB JUIsl BBHIMOJHEHHS 3asBICHHBIX (YHKIUH, peaTn3yeMbIX
CUCTEMOM YIIpaBJICHHUS.

7. Pa3paboTka cxembl Komruiekca TexHmueckux cpeactB  ACY  TII.  Pazpabortka
(YHKINOHATIBHON CXEMbl aBTOMATH3aLIUHU MPOLIEcca.

8. Pazpabotka cTpyKTypHO-()YHKIIHOHAILHOW OpraHW3alliy CUCTEMBI ynpaBieHus. Pa3paboTka
MaTeMaTHYECKOTr0, alTOPUTMUYECKOTO U MPOTrPaMMHOI0 00ECIIEYeHHUS] CUCTEMBI YIIPABJICHUSI.

9. OmnpeneneHusi CXeM BHEIIHUX IENeH IS BHIOPAHHBIX TEXHWYECKHX CPEICTB. pa3padoTKa
NPUHLMIIAAIBHON AIEKTPUUECKON CXEMBI CHCTEMBI YIIPABIICHUS.

10. MuTerpamus pa3paboTaHHON CHCTEMBI YIIpaBieHus B cymecTByoomyo ACY TII.




Ilpumep mecmos npu npoeedeHuu nPpaKmuiecKux paoom:

OTBETHI HA TECT

IIpumep tecra

A- BTOpO¥; 1. Kakoii nopsa0K anmpoKCUMUPYIOIIEro MOJIMHOMA
HaunOosee npuemieMslil s y=f(x)
b — tperuii;
YN
B- UetBepThiii;
I'- TlepBerit; w ®
. 0, L .
X
A- TiepBbIif; 2. Kaxoii mopsiok nepenaTouHoi GyHKIIMH 00BEKTa
yIpaBiieHUs HanboJiee mpueMyIeM IS O0ObEKTa:
b — Bropoii ; W, o=2
B- tperuii; {
I'- YeTBepThiii; " O
- IlsThrii; s ~> f\-)
BO3IYX A N

A- TlponopiinoHaIbHBIIH;

B—
[IponopuronansHO-HHTErpA
JIHBIM;

B- UHTerpanbHblii;
I'- IIponopuroHanbHBIH €
IIpEeIBapEHUEM;

IIponopumoHanbHO-HHTErPa
JIBHBIN C MPEJIBAPEHUEM;

(oTBET 0OOCHOBATH);

3. Tlepenarounas QpyHKIMS 0OBEKTA yIIPABICHUS UMEET BUJI:

W Kpos 1 1
= ES *
®)ny Top Tpp+1 Gp+1

Kakoii 3akoH ynpaBieHust HauboJee 11enecoodpazHo

HCIIOJIB30BATh JIA YIIPABJICHUA TAKUM 00BEKTOM

A- ucrnonb30BaTh Apyrou
JATYHK;

b- ncnonws3oBare apyrou
UCIIOJIHUTEIIBHBIN MEXaHU3M;

B- BxitounTs HHEPLIHOHHOE

4. Kak u3mMeHaTcs mapameTpbl IMHAMHYECKOW HACTPOHKHU
pEryJsTopa yMEHBIINB BEIUYUHY OTKIOHEHHUS Ax
peryJiupyeMoro napaMmerpa oT 3a/1aHus’?




OTBeTHI HA TECT [Tpumep tecra

3BC€HO Ha BBIXOJE KOHTPOJIA

74

A
Y(T)

TpeOyemMoro napamerpa;
I' — Bki1touuTh HHEPLIMOHHOE AX
3BEHO Ha BBLIXOJE 3a1aTYNKa )
peryaupyeMoro rnapamerpa;

A4

Tpl T
Tp2

OOyyaronuecs Npu U3y4YEeHUH JUCIHUILTUHBI JOJDKHBI BBHIOJHUTH KOHTPOJIBHBIE PaOOTHI,
COOTBETCTBYIOILIME 3TallaM KypCOBOTO MPOEKTa (MHIUBUIYaTHHO)
KonTpoabHubie padoThl
[Tprmepsl KOHTPOIBHBIX PabOT (OJHOTO BapUaHTA):

1. Tlo sKkcrepuMEHTAIBHBIM JJAaHHBIM MOJTYYUTh YPaBHEHHE CTaTHYECKON XapaKTEepUCTUKU B
BUJIC JIMHUU perpeccuu B KOoOpAHUHAaTax <<ympasJgromue
BO3JCHCTBUE-X>>-<<Perymupyemplii mapamerp - Y>>: ympaieane Y = f(x) .
KoHkpeTHblii mpuMep pelieHust 3a1aHus IPUIoKUTh B padore [].

2. C uCHojb30BaHMEM YHCIEHHOTO Meroja Oilnepa [] ompenenuTs TpaeKTOPHUIO
PETYIUPYEMOTo MHEPIIMOHHOTO 3BEHA C 3ara3/IbIBAHIEM BBIXOJHOTO TTapameTpa 00beKTa
yIpaBJIEHUS] NIPU CIy4aliHOM U3MEHEHMHU YCIIOBHMM, B COOTBETCTBHM C IPEACTABICHHOM
CXEMOIA:

X(T) ?

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

N

To6p +1 ;P +1

A4 I

Tpaextopust X(t) 3agaeTcs MHAMBHIYyalbHO: CTaTHYecKas XapaTrkepuctuka y = f(x)
[0 pe3ysibTaTaM BBIMOJIHEHMSI TNEPBOM KOHTPOJBHOW; 3HAUEHUS U T, -33Jar0TCs
VHIVBUAYAJILHO.

3. Ilo ¢usnyeckoMy TpEACTAaBICHUIO M ONMCAHUIO TEXHOJIOTMYECKOTO arperara u
MIPOMCXOJISIIIETO B HEM MEPEXOJHOTO MPOIECCa COCTaBUTh CTPYKTYPHYIO CXEMY KOHTypa
YIPABICHUS] TEXHOJIOTMYECKUM IPOLECCOM, C HCIOJIb30BAaHUEM IPABUIBHOCTH,
MPENIOJIOKEHHOTO 3a pemieHus. [lpuBect QyHKIMOHANBbHOE OMHUCAHUE KaXKIOro
3JIEMEHTa CTPYKTYPHOM CXeMbl B BUJIE (POpMaIM30BaHHOTO MPECTABICHHUS.

Brinmonnenue 3amaHuii BceX KOHTPOJBHBIX PabOT €CTh YCIOBUE JIONYyCKa K 9K3aMEHY IO
U3y4aeMON  AMCUMIUIMHE  «ABTOMAaTH3allUs  TEXHOJOTMYECKOrO  IPOLIECCOB U

IMPOU3BOJACTB» U YCJIIOBHS BBIIIOJHCHHA KYPCOBOI'O ITpoLecca.




Memoouueckue pekomenoayuu no 66100py memvl Kypcoeo20 npoeKma u nOpAa00K 3auiumel.
[{enbio BBIMOTHEHUSI KYPCOBOI'O MPOEKTA MO0 U3y4aeMOW JTUCHHUILIMHE SBIISETCA: MOJTyYeHUE

MPAKTUYECKOI0 OIbITa U IPHOOPETeHNE HEOOXOIUMOTr0O OIbITA 110 CO3/IaHUIO
ABTOMATHU3UPOBAHHBIX CHCTEM aBTOMATUYECKOTO YIIPABJICHUS TEXHOJIOTMUYECKUMHU MTPOLIECCaMHU C
UCIIOJIb30BAaHNEM COBPEMEHHBIX TEXHUUYECKUX CPEJICTB KOHTPOJIS, YIIPABICHUS U
MH(OPMALIMOHHBIX KOMMYHHKAIUH.

BerlnonHeHne MHAMBUAYAJIbHOIO 3a/1aHUSI KypPCOBOTO ITPOEKTA SIBISETCS BAXKHOU
COCTaBIISONIEH B BBIpaOOTKE y 00y4aeMOro HaBbIKOB K CAMOCTOSTEIbHOM MPaKTHUYECKON 1
Hay4HO-UCCIIEI0OBATEILCKOM paboTe. DTO BAXKHBINA CTUMYJI K paboTe ¢ y4eOHOW U HAy4YHOH
JIUTEPATYPOU U CIIPABOYHUKAMU I10 KOHKPETHOM TEMATHUKE, 3aKPEIVICHUIO TI0JyYCHHBIX 3HAaHUH, a
TaKXe MpuoOpeTeHre HEOOXOIMMOT0 OMbITa 0()OPMIICHHUS TEKCTOBOTO U rpa)uIecKoro MaTepuia
B COOTBETCTBHUH C MPUHATHIMU TPEOOBAHUSMU M CTAaHIAPTAMHU.

B nporecce BrINOIHEHHS KypCOBOTO IpoeKTa 0osiee IryOoKo U TIIATEIbHO U3Yy4aroTCs
TEXHOJIOTMYECKHUE PEKHUMBI U IPOU3BOIUTCS JINTEPATYPHBIN 0030p IO UCIIOJIB3YEMBIM CHCTEMAM
ABTOMATUYECKOT0 YIPABJIEHUS KOHKPETHBIM TEXHOJIOTUYECKUM IIPOLIECCOM.

B pesynpTare KpUTHYECKOTO aHaIM3a CYIIECTBYIOIIEr0 COCTOSHUS MpeiaraeTcs 0Oomuee
COBPEMEHHOE TEXHUYECKOE PeIlIeHHE U MaTeMaTHYecKasi MOJI€Ib CUCTEMbI YIIPaBJICHUS.

OO0y4aemblii IO pe3yJibTaTaM MaTEMaTUYECKOr0 MOIEIUPOBaHNs 00OCHOBAHHO CUHTE3UPYET
QIFOPUTMUYECKOE U IPOrpaMMHOE 00ECIIEYeHHE YCOBEPLIEHCTBOBAHHOM MOJIEIH.

HaBbiky 1 yMeHus1, IoJy4yeHHbIE B IPOLIECCE KYPCOBOIO MIPOEKTUPOBAHMUS, HCIIOJIb3YIOTCS
IIPU [IOATOTOBKE OCHOBHOT'O COJIEPKAHUS BBIITYCKHOMN KBaIU(PUKAMOHHON paOOTHI.

KypcoBoii mpoeKT COaep HUT TEKCTOBYIO YacTh MOSICHUTENILHON 3aTMCKH 00beMoM 35-50
ctpanul U 8-10 nmucroB popmaTta A4 npe3eHTadeNnbHON YacTu AJIs MyOIUYHOTO TOKIaa.
ConepkarenbHas yacTh KypcoBoro npoekta o ACY TIIull cnepxuTt aBa pazaena:
TEOPETUYECKYIO U IPAKTUYECKU-PACUETHYIO.

Paznen | oobemMoM oT 15 10 20 cTpaHUI] CONEPKUT KPATKOE ONMUCAHNE OCOOCHHOCTEH
TEXHOJIOTUYECKOTO MPOIIECca U arperara, B KOTOPOM OCYILECTBIISIETCS mporiecc. B Hem
MIPUBOJISATCS PE3YIbTATHI IUTEPATYPHOTO 0030pa U 1aeTcs 00IIast OIEHKA COCTOSHUS 10
aBTOMAaTUYECKOMY ympaBieHuto. [1o pesyiapTaram GopMHUPYIOTCS LT U 33/1a4H 110 yIyUYIICHUIO
croco6a aBTOMaTHYECKOTO yIPaBICHUS U3y4aeMbIM MPOIECCOM.

OcnoBnoii pazzen Il o0bemom ot 15 10 30 cTpaHuIl HOCBAIIEH ONUCAHUIO MTPEJIaraeMoro
MEPONPUSTHSI 110 COBEPIIEHCTBOBAHUIO CUCTEMBI aBTOMAaTUYECKOTO YIIPaBJIECHUS
paccMaTpUBaEMbIM TEXHOJIOTMYECKUM ITPOLIECCOM.

9TOT pasaci B IOJIHOM o0BemMe AOJIKCH BKIIFOYATH CIICAYIOIIHUEC pa3aCiibl:

- OIMUCAaHUC (I)yHKHHOHaHLHOﬁ CXCMbI aBTOMATUYCCKOT'O KOHTPOJIA U YIIPABJIICHUA
TCXHOJIOTUYCCKUMHU ITapaMETpaMu aBTOMATU3UPYCMOI'O WJIM OITUMU3UPYEMOT'O IMPOLECCa,

- MaTCMAaTUYCCKYIO MOJICJIb ABTOMATUYCCKOT'O YIIPAaBJICHUSA NPUOPUTCTHBIM (F J'IaBHBIM)
napamMeTpoM IIporecca € 00s13aTCIbHBIM YKa3aHUC KPUTCPHA OLICHKU 3(I)(I)CKTI/IBHOCTI/I
ABTOMATHYCCKOI'O YIIPABJICHUS,



- OIHMCaHKE CTPYKTYPHOI CHCTEMbI aBTOMAaTHUECKOIO YIIPaBJICHH MapaMeTPOM Mpoliecca ¢
yKa3aHue MpeaaraeMoro yCOBEepIICHCTBOBAHUS,

- pacyeT nepexoaHOro mpouecca B npez[naraeMofI YCOBepHIeHCTBOBaHHOI;'I CHCTEME C
HCIIOJB30BaHHUECM pa3pa60TaHH0ro AJITOPUTMHUYCCKOI'O U ITPOrpaMMHOTO OGCCHC‘-ICHI/ISI;

- )KeJaTeJIbHO SYKOHOMHUYECKOE 0OOCHOBAHHE OKYITIa€MOCTH IIp€ajiaracMoro MEPOIIPUATUA 110
COBCPHICHCTBOBAHUIO ABTOMATU3UPOBAHHOI'O YIIPABJIICHUA TEXHOJIOIMYECKHUM IIPOLECCOM;

Penien3upoBaHHbIN pyKOBOJIUTENIEM KYPCOBOI MPOEKT MyOJIMYHO 3allUIaeTcs Ha Kadeape.
Jlyumine npoeKThl MOT'YT ObITh PEKOMEHIOBAHBI JIJIS I0OKJIa/1a Ha HAyYHOU KOH(EpeHIIUH U K
OIMyOJIMKOBAHHUIO B HAYYHBIX COOpHHUKAX. Y CHEIIHas 3al[iTa KypcOBOTIO IPOEKTa SIBIISETCS
JIonyckoMm K caade sk3amena o ACY TIIull.

Ilpumepovt mem Kypcoewvix npoexmog no oucyunaune ACY TIull (npumenumenvho K
MemannypzuuecKum npou3eo0cmeam)

AFJ'IOMepaI_II/IOHHoe IIPpOU3BOJACTBO

1. ABromaTuzanus ¥ ONTUMHU3AIMS YIIPABICHHUS MTPOIIECCOM U3MENIbUCHUS MAaTEPUAIOB Ha
YCTaHOBKAX C 3aMKHYTBIM ITUKJIOM (IIIAPOBBIX U CTEPIKHEBBIX MEJIBHUIIAX ).
2. ABTOMaTu3anus W ONTHMHU3ANUS YIPABJICHUS TIPOIECCOM CIICKAHHUS IIIMXTHI HA
KOHBEHEPHBIX MalIMHAX B YCIOBHIX BHICOKOIIPOU3BOIUTEIBHOTO IPOU3BOCTBA.
3. ABTOoMaru3amms mporecca MPOU3BOJCTBA OQIIFOCOBAHHBIX OKATHIIICH MOBBIIICHHOTO
KauyecTBa B yciIoBUAX oTedecTBeHHbIX ['OKoB.
Kokcoxummuueckoe npou3BOACTBO

1. ABromaTtuzauusi ¥ ONTUMHU3ALMS  YIOPaABICHUS TEXHOJOTUYECKHM  IPOIECCOM
oOoramieHus 1 KOMIIOHOBKM YTOJbHOW MIUXTHI C YYETOM CleUu(pUUecKux YCcIoBHUIl
(B3pBIBOOIIACHOE MPOU3BOJICTBO).

2. ABTOMaTu3allvs MPOU3BOJICTBA KOKCA B KOKCOBBIX Meyax, 00bEAMHEHHBIX B OaTapeH.

3. ABTOMaTH3anMs W ONTUMHU3AIUS YIPABICHUS MPOIECCOM BBIJCIICHUS U3 KOKCOBOTO
ra3a MoJje3HbIX YTJI€BOJOPOAHBIX COCTABIISIOIINX BRICOKOMOJEKYISIPHBIX COEIMHEHHUI

JlomeHHO€e MPOU3BOICTBO

1. ABTomaru3amusi M ONTUMHU3ALMs YIPaBICHHUS TMPOIIECCOM BBIUIABKA YYr'yHa B
JIOMEHHBIX TIe4aX B YCJIOBUSX JBYXKOHEUHOW CHCTEMBI MOJAYM IIUXTHI (SKOHOMUS
KOKCa).

2. ABTOMAaTH3aIMs M ONITUMHU3AIINS YIIPABIICHHUS IPOIIECCOM BBITUIABKU YyT'yHA B YCIIOBHUSX
0OECKOHEYHOM JJOTKOBOI CHCTEMBI 3arpy3KH (TOBBIIIEHNE TPOU3BOIUTEILHOCTH).

3. ABTOMAaTH3anus i OIITHMU3ALINS YIpaBJICHUS TEIIOBBIM pexUMOM
BO3JlyXOHAarpeBaTese TOMEHHBIX Meyei.

CranennaBuiibHOE TPOU3BOICTBO

1. Amromarmzanms mpoliecca BBIIJIABKH CTajd B KHUCIOPOAHBIX KOHBEpTEpax C BEpXHEH
IIPOTYBKOM.

2. ABTOMAaTH3aIMs MPOIIECCa BBHITUIABKH CTATH B JIBYXBAHHBIX CTAJICIUIABMIIBHBIX ITeYaX C
MPOJIyBKOW BaHHBI KUCJIOPOJIOM.

3. ABTOMaru3amuMs W ONTHMU3AIUS YIPABJICHHUS IPOIECCOM BBHITUIABKU CTald B
AJIEKTPOJIYTOBBIX M€Uax NePEMEHHOr0 TOKA.

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

HMUPKYJANHUOHHOI0 BAKYYyMHUPOBaHUA.

1. AmromaTuzanus ¥ ONTUMHU3AIMS TTPOIIECCa TOBOJKHU CTAIM B arperarax KOBII-TIE€Yb.
2. ABToOMaTu3alldsg U ONTHMH3AIMS YIPABJICHUS MPOIECCOM BaKyyMHUPOBAHHS CTalld B
YCTaHOBKAaxX MUPKYJIALMOHHOTO BAKYyMHUPOBAHMUSI.



ABTOMAaTH3aLMS MPOLEcca HenmpepbIBHOI pa3jmmBKHU cTtajan Ha MHJI3 kpuBosiuHeiiHOro u
PaauaJbLHOIO TUIIOB.

1. Amromaruzanms nporiecca paznuBku ctanu Ha MHJI3 cns60BbIX pa3MepoB B YCIOBUSAX
BBICOKOTIPOU3BOAUTENILHOTO TPOU3BO/ICTBA.

2. ABromaru3zamus mpoiiecca pasnuBku ctaau Ha MHJI3 copToBbIX pasMepoB B yCIOBUAX
BBICOKOTIPOU3BOAUTEIILHOT'O MPOU3BO/ICTBA.

ABTOMATH3alMs M ONTUMH3ALMS YIPABJIeHUs IPOLECCOM HATpPeBa MeTAaJljia mepej
NPOKAYKOI M TePpMHUYECKOH 00padoTKOIi.

1. ApromaTH3anus M ONTHMHU3AIMS YIIPABICHUS HArPEBOM MeTajula Iepe]] MPOKATKOW H
TEPMUYECKOI 00pabOTKOM B TIeyax KaMEpPHOTO TUIIA.

2. ABTOMaTH3anys ¥ ONTHMU3AIMS YIIPABICHHUS HArPEBOM U B IIPOLIECCce TEPMOOOpabOTKU
B TIeYax MPOXOJHOTO TUTIA.

3. OnTumu3anus yrnpasjieHHUs TeMIEpaTypPHbIM PEKUMOM, IPOLIECCOM CIKUTAHUS TOILUIMBA
¥ Ta30/IMHAMHYECKIM PEKUMOM HarpeBaHus TeUei.



[Ipunoxenue 2

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

a) HﬂaHpreMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)l(yTO'lHOﬁ aTrrecranmumn:

CrpyKTypHBIi
3JIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3yabTaThl 00yUeHHUs

O1eHOYHBIE cpeacrBa

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

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

TaK)Ke pa3padaThlBaTh TEXHUYECKYIO TOKYMEHTAIIMIO /ISl OTJEJIbHBIX Pa3/eioB MPOEKTa Ha Pa3IMUHbIX cTaauax npoektupoBanus ACY TII

I1K-3.1

PemaeT npodeccronanbHble 3a71a4u 110
MIPOCKTUPOBAHUIO OTACIIBHBIX YacTen
ACYTII Ha pa3nnyHbIX CTagusAX MPOEKTa

Hepeueub meopemu4eCKux 60npocoe K zauemy

1.

wn

10.

11.

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

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

UYem oTnnyaeTcs OTKPBITHIA HUKI APOOJIEHHS OT 3aMKHYTOr0?

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

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

CrpyKTypa KOHTypa JO3UpPOBaHUS MaTEpUAIOB.

Tunsl 103aTOPOB CHIMYYUX IMIUXTOBBIX MaTEPUAJIOB

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

Bubpanuonnsle u TapenbyaTble MHTAaTEId B CXEMax aBTOMATHYECKOTO
JIO3UPOBAHUSA: IOCTOMHCTBA M HEAOCTATKH.

CrpyKTypHasi cxeMa KOHTYPOB YIIPaBJIEHUS LIEHTPAJUIM3UPOBAHHBIM YIIPABIEHUEM
JI03UPOBAHUS MHOTOKOMITOHEHTHOM IUXTHI;

CucremMa KOHTpOJSL YpPOBHS MaTepHajoB B pabOYMX M PACXOAHBIX OyHKepax




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

12.
13.
14.

15.

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

25.
26.

27.

28.
29.

30.

31.

JMCKPETHOI'O U HEMTPEPBIBHOTO JIEHCTBHS;

[IpuHU NeHCTBUSA KOHTYpA YIIPaBICHUS YBIAKHEHHEM arjlOMallluHBbI.
KoHykTomMeTprueckuii METo1 U3MEPEHUS BIAXKHOCTH MaTepUajoB
Pannon3oTonHbIi METOJ M3MEPEHMS BIQKHOCTU IIUXTHl (HEUPOHHBIA BIIaromep):
MIPUHIIMIT JCHCTBUS paOOThI U YCIOBHS IPUMEHEHUS;

Crioco0bl U3MEpPEHUsT Ta30MPOHUIIAEMOCTH arJIOMEPANIMOHHON MIMXTHI M CHITYYHX
MaTepHuaos;

KoHntyp ynpaBneHus: TemepaTypHbIM peKHUMOM 3aChIITAHHOTO TOPHA;

Crioco0Obl aBTOMaTHYECKOTO YIPABJICHHSI CKOPOCTHIO arjioMepallMOHHON MaIIHHbL;
Cnoco0 aBTOMAaTHYECKOTO YIPaBIEHUS MPOLECCOM OKOMKOBBIBAHHUS OKATHIIIEH;
Uem oTnuyaeTcsi KAMEHHBIN yTOJib OT KOKca?

Kak obecnieunBaeTcsi HEOOXOAUMBIN TEMIIEPATYPHBIN PEKUM IPU KOKCOBAHUU?
[Touemy pazMep KamMepbl KOKCOBaHHS ¢ KOKCOBOM CTOpOHBI OaTapeu Oonbiiie?
3aueM HYKHO yNpaBiieHUE MPOIIECCOM OXJIAXKIArOIIeN Ba3bl IPU TYLIEHUH KOKca?
B ueM 0COOEHHOCTH TEXHOJIOTUYECKOTO MPOIIECCa BHIIUIABKY YyryHa?
Crneuuduueckne ycloBUsS aBTOMAaTH3allMUd TMpollecca BBIIUIABKKM YYyryHa B
JIOMEHHBIX reyax?

Oco0eHHOCTH aBTOMATHUYECKOTO YIIPABJICHUS JaBJICHUS B IOMEHHOU TeUH;

B d4em o0coOGeHHOCTh aBTOMATHYECKOTO YIPABIEHUS TEeMIIEpaTypol TIopsdero
IyThs?

B dem 0cO6EHHOCTh aBTOMATHYECKOTO  YIPABJICHUS BIAXXHOCTH TOPSYETO AyThs B
JIOMEHHOM neun?

[ToueMy U30BITOK MPUPOIHOTO ra3a B TOPSiUEM AYyThEe HEKeIaTeIeH?

Kaxkue ucnonbp3yroTcst CHCTEMBI 3arpy3KH HIUXTHI B JOMEHHYIO NI€Ub MO/ JaBJICHUEM
6onee 3 atmochep?

Cucrtema ymnpaBieHUs MOJadyeld MaTepuajoB B JOMEHHYIO Meub ( JOCTaBKa Ha
KOJIOIITHUK TICYH )

KoHTposlb ¥ aBTOMarWyeckoe YMpaBICHUS Ta30JIMHAMHUYECKUM PEKUMOM
JIOMEHHOM 1ieun ( pa3psHKEHHOTO MOTOKA M0 CEUCHHIO);




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

32.
33.
34.
35.
36.
37.
38.
30.
40.
41.
42.
43.
44,
45.
46.

47.
48.

KonTpoib 1 aBroMaTuyeckoe ynpaBiieHUE TEIIOBBIM PEKUMOM TJOMEHHOM TeUu;
KoHTposib 1 aBTOMaTH4YeCcKOe yrpaBIeHUE JOMEHHOU meun (CXOI0M IIUXTHI)
MeTop1 KOHTPOJIS TEKYIIET0 TEMIIEPATYPHOTO COCTOSHUS JOMEHHOTO MPOIIecca;
Meroabl KOHTpOJS pactipenesienust temrepatypsl, coaepxkanus CO u CO, mo
CCUCHUIO IIUXTHI?

TennooTBogHAas CHOCOOHOCTh JOMEHHOTO Ta3a M €ro HCIOJb30BaHUE B
MPOU3BOACTBE?

Uem 0OBSCHSETCS BBICOKAs MPOU3BOAUTEILHOCTE KOHBEPTEPHOTO MPOU3BOJICTBA
cranu?

TexHomornueckre OCOOCHHOCTH aBTOMAaTH3allMd KOHBEPTEPHOTO IPOM3BOJICTBA
cranu?

OCHOBHBIE  CBOWCTBa  JETEPMHUHUPOBAHHBIX  MAaTEMAaTHUYECKUX  MOjeJel
TEXHOJIOTHYECKOT0 IpoLecca.

OTAuYuTEeNbHBIE  CBOWCTBA  ACIEPEMEHTAIbHO-CTATUCTUYECKUX  MOJeIel
ABTOMATHUYECKOTO YIPABICHUS TEXHOJOTUYECKUMH MPOIECCAMHU.

OCHOBHBIE TIOJIOKEHUSI SMIUPUYECKUX MOJENIed aBTOMAaTUYECKOIrO YIpaBJIEHUs
TEXHOJIOTHYECKUMU TIPOIIECCAMH MPOMBIIIIIEHHOTO TPOU3BOICTBA?
MareMaTtuyeckue MOJENM aBTOMATHUYECKOTO  YIPABICHUS IMPOU3BOJCTBOM:
OCHOBHBIE MPUHITUTIBI UCKYCCTBEHHBIX HEMPOHHBIX CETEH.

MareMatrnyeckre MOJIeJ I aBTOMAaTU3UPOBAHHOTO YIIPABIEHUS TEXHOJIOTMYECKUMU
MpoIleCCaMy, OCHOBaHHBIC HA MPUHIIMIIAX HEYETKOHN JJOTUKH U HEYETKUX MHOMXKECTB.
JnHaMuueckre MOJENM aBTOMATU3UPOBAHHOTO YIPABJICHHUS TEXHOJIOTUYECKUMHU
MPOIIECCaMH MPOMBIIIIEHHOTO MMPOU3BO/ICTBA;

Cucrema KOHTPOJSI CKOPOCTH BBITOpPAHHS YIJIepoAa B Ipollecca KOHBEPTEPHOU
TJIaBKU?

CucreMa aBTOMAaTUYECKOTO YIIPABJICHUS ITOJOKEHHEM MPOTYBKOIM (ypMBI 11O X0y
KOHBEPTEPHOH IIJIaBKH.

[TpenmyIIecTBO M HETOCTATKH 2X-TIO3UIIMOHHOTO CII0C00a yrpaBieHuUs?
TexHuueckoe oOecnieyeHrne 2X-TMO3UIMOHHOIO YIPABICHUS TEXHOJIOTHYECKUM




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

49.

50.
51.

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

IIPOLIECCOM.

Yro Takoe ynpaBi€HHE C IOJHBIM U HENOJHBIM MPUTOKOM PEKOMEHJALUU IO
MIPUMEHEHHUIO?

OnrtumainbHasi 0COOCHHOCTh peaTn3alui 3X-MIOU3MOHHOTO YIIPaBICHUS?

ITouemy pexkomeHayercs npH 3X-NIO3ULUOHHOM YIPAaBICHUM MCIIOJIB30BATh
UMITYJIbCHBIA peKUM?

Yro o3HaUaeT MOHATUE «KO3(PPULMEHT Nepeadu peryisropan?

Yro o3nauaet nousatue «Bpems uzoapomar?

Yro Takoe «Bpems npenBapeHus» B MapaMeTpax HACTPOUKH perynaropa?

UYro Takoe «Bpems npenBapeHus» B mapameTpax HaCTPOUKH perynsropa?

Yem ornuaercs npuHun padotet CAY u COP?

CyTb MeTO/a NOUCKA IKCTPEMYyMa 10 3aIOMUHAHUIO MaKCUMyMa?

Heob6xonnumoe u nocratoynoe ycioBue 3¢ pexkTuBHOro npumeHenus COP?
HenocTraTky TUIOBBIX METO/I0B IOMCKA SKCTPEMYMa IO 3alIOMHUHAI0 MaKCUMyMa.
[Tpunuun padotsl CAY Ha 0OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

[TpuHIMT QYHKIIMOHUPOBAHHS KOHTYPOB HAa OCHOBE MPUHIIMIIOB HEUETKON JIOTMKH
Y HEUYETKUX MHOKECTB.

Hepetteub meopemu4ecKux 60npocoeé K IK3ameny

1.

2.

CrpykTypHasi cxeMa KOHTypa ONTHMH3UPOBAHHOIO YIPABJICHUS M3MEIbYEHUEM,
o0ecreynBaoas MaKCUMaIbHO BO3MOXKHYIO ITPOU3BOAUTEIBHOCTh KOMILJIEKCA.
CTpyKTypHas cxema 1 MPUHIMI pabOThl CHCTEMa aBTOMAaTHUECKOH  ONTHMHU3ALUN
YIPaBICHUS TEXHOJOTMYECKUM arperatoM MeJKOTO U3MeIb4eHUs (IIapoBOi
MEJNbHUIIBI) TIO CKOPOCTHM  M3MEIBYEHHS BO3BpaTa C IEJbI0  JOCTHIKECHHS
MaKCHMaJIbHOW MTPOU3BOJUTEILHOCTH.

Cucrema  aBTOMaTW4eCKOro  YINpPaBIE€HHS  IPOLIECCOM COCTaBJICHUS
MHOTOKOMIIOHEHTHOM HIMXTHI B YCIOBUSAX LEHTPAIU3OBAHHOTO YIIPABIICHUS.
OO6mas GpyHKIMOHAIbHASI CXeMa aBTOMATU3MPOBAHHOTO YIPABJICHUS MPOLECCOM
arJoMepanuu.

CrniocoObl M3MepeHHs BIaKHOCTH HMIMXTOBBIX MaTEpPHUAJIOB U CTPYKTYpHAasl cXema




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

10.

11.

12.

13.

14.

15.

16.

17.

yIpaBJIEHUS] BJIAXKHOCTH C 1€Jbl0 OOECIEeYeHUs MaKCUMaJbHO BO3MOXHOMN
MIPOU3BOIUTEIILHOCTH aBTOMATH3ALINH.

Metoabl u3MepeHus TeKyIeil akTUBHON JUTMHHBI arJIOJIEHTHI U CTPYKTYpHAs cXema
ONITUMH3AIMH YIPABJICHUS CKOPOCTHIO C LIEIBIO OICP)KaHUsI  aKTHUBHOM JITHHHBI
Ha (QUKCUPOBAHHON JJINHE MAIINHBI.

TexHoNOrMYEeCKast CXeMa aBTOMAaTUYECKOTO YIIPaBJICHUS IPOIIECCOB IPOU3BOJICTBA
0(pIIFOCOBAHHBIX METAITIM3UPOBAHHBIX OKATHIIIEH.

Oco0eHHOCTH aBTOMAaTU3MPOBAHHOTO YIIPaBJIEHMUsI HpOIeccCaMy O0OOraiieHus
yriiel U COCTaBJIEHUS MHOTOKOMIIOHEHTHBIX KOHIIEHTPATOB YrOJbHOM IUXTHI IS
KOKCOBaHHSI.

OyHKIIMOHANbHAS CXeMa KOHTPOJI U YIPABICHUS TEXHOJIOTHYECKUM IPOLIECCOM
MIPOU3BOJICTB KOKCA B KOKCOBBIX T€YaxX, 00pa3yromux OaTapeifHple KOHCTPYKIIUH.
ABTOMaTH3aIMs U ONTUMHU3ALUS YIPABJICHUS MPOLIECCOM M3BJIEUEHHUS LIEHHBIX
BBICOKOMOJIEKYIISIPHBIX TPOYKTOB M3 KOKCOBOTO Ta3a (MpoIecc MaKCHMaJIbHOTO
W3BJICUYCHUs OCH3071a)

@DyHKIMOHAIbHAS CUCTEMA KOHTPOJIS U YIPABJICHUS POLIECCOM BBIIUIABKH YyT'yHA
B JIOMEHHOU TIeYn

OcobeHHOCTH paboOThl CHCTEM AaBTOMATHYECKOIO YIPABICHHS TEMIIEpaTypoil
TOPEJIOTO AYThsI, BIAKHOCTBHIO TOPEJIOTO IyThs M TABJICHUEM TOPSYEro TYThs.
Cuctema  aBTOMaTHU3MPOBAHHOTO YIpaBJIEHHs IMIUXTHOJNAUYEd U 3arpy3Koi
[IMXTOBBIX MaT€PHAaJOB B IOMCHHYIO I1€Yb.

Cuctema aBTOMAaTH3MPOBAHHOT'O YIPABJIECHUS TEIUIOBBIM PEXUMOM JIOMEHHOM
TIEYH.

Cucrtema aBTOMaTU3MPOBAHHOTO YIPaBJIEHUS T'a30JMHAMUYECKUM PEKUMOM WU
pacrpeieieHueM ra3oBoro MOTOKa MO MIaXTe MEYH.

Cuctema aBTOMAaTHU3MPOBAHHOIO YIIPABJICHHUS XOJOM JIOMEHHOW TI€4YM WM
PaBHOMEPHOCTBIO CXO/a IIHUXThI

Cucrema aBTOMAaTH3HPOBAHHOTO HKCTPEMAITLHOTO ONITUMHU3UPYIOILETO
yIpaBJIeHUs MOAA4YeH PUPOJIHOTO ra3a B ropsiuee AyTbe JOMEHHON MEeUU C LENbIO




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

o0ecrnieueHrss MUHUMU3ALUY pacxo/ia KoKca.

Cucrema aBTOMaTU3UPOBAHHOTO SKCPEMAIbHO-ONTUMHU3UPOBAHHOTO YIIPABICHUS
rnojayvel NpUPOJHOrO Ira3a B ropsiuee 1yThe ¢ LEIbI0 JOCTUKEHUS MAaKCUMaIbHOU
MPOU3BOAUTEILHOCTH IOMEHHOW MEYH.

QOyHKIMOHAIbHAS CX€Ma aBTOMAaTUYECKOIO0 KOHTPOJISI U YIPABICHUS TEIIOBBIM
PEKUMOM BO3/1yXOHArpeBaTeaei JOMEHHOM MeYH.

Cucrema u  MareMaruueckass MOJEIb  ONPEICICHUS M YIpaBJiCHUs
MPOJOJIKUTEIBHOCTBIO MEPHOJIa HArPEBA € LEJbI0 aKKYMYJISIIMM MAaKCUMaJIbHOTO
KOJIMYECTBA TEIJIOBOM SHEPTUU B TEKYIIUNA MOMEHT.

O YHKIIMOHAIBHO-CTPYKTYPHAsl CXEMa yNPaBJIEHHUS MPOLECCOM BBIIIABKHA CTAIIN B
2X-BaHHBIX [1€Yax C IPOJYBKOM BaHHBl KHUCIOPOAOM U MMOAA4YE MPUPOJHOTO raza.
TexHonornyeckue OCHOBBI ABTOMATU3MPOBAHHOTO YIIPABICHUS TEXHOJIOTHYECKUM
MPOLIECCOM BBIIIABKU CTAJIA B CTAJICIUIABUIIBHBIX arperaTax ¢ poayBKOW MeTalia
KHCJIOPOJIOM.

DyYHKIIMOHATIBHAS CXE€Ma aBTOMATHYECKOTO KOHTPOJISI U YNPABJIEHHUS MPOLECCOM
BBIIUIABKH CTAJIM B KUCJIOPOAHBIX KOHBEPTOPAX C BEPXHEN ITPOAYBKOM.

CucremMbl aBTOMAaTHYECKOTO YIIPABJICHUS IMOJOKEHUEM MTPOIYBOUYHON (PypMBI U
CKOPOCTBIO BBITOPAHUS YIIIEPOa IO X0y IPOITYBKH.

CucremMa aBTOMaTUYECKOTO KOHTPOJIS M YIPABICHUS Ta300TBOJIOM IJIABHIIBHBIX
ra30B C LEIbI0 CHIDKEHUS MIEKTPUIECKOM MOIIIHOCTH MOTPEOICHHO MPHU 3TOM.
CucrteMa aBTOMAaTHYECKOTO HEMPEPHIBHOIO KOHTPOJS TEMIIEPATYphl METauia U
COZEp)KaHUE YriepoJa B METAUIE U HCIOJIB30BAHUE JTUX IAPAMETPOB A
MIPOTHO3UPOBAHNS OKHUCIIEHUS MIpoLiecca MPOAYBKU KHCIOPOIOM.
OyHKIMOHATBHAS CXeMa aBTOMATHYECKOTO0 KOHTPOJIA M yIpaBieHus paboToi
MHKCEPHOTO OTJEJIEHUS CTAIEIIIIABUIIBHOTO ITPOU3BOICTBA.

DyHKIIMOHAIBHAS CXE€MAa aBTOMATHYECKOTO KOHTPOJISI U YIPABJIEHHUS MPOLECCOM
BBIIIJIABKH CTAJI B TYTOBBIX CTAJICIIJIABUJIBHBIX IT€Yax

Cucrema aBTOMaTUYECKON ONTUMM3ALMHU YIIPABICHUE SHEPTETUUECKUM PEKUMOM
JJEKTPOIYTOBOM IUIABKM C LEIbI0 JOCTH)KEHHS MAaKCHUMAaJIbHO BO3MOXXHOU
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O11eHOYHBIE Cpe€acTBa

30.

31.

32.

33.

34.

35.

36.

37.

38.

30.

IIPOU3BOIUTENIBHOCTH IIEYH.
OyHKIMOHAIbHAS CXEMa KOHTPOJII M aBTOMAaTHUYECKOI'O YIPABIIEHUS IPOLIECCO
JIOBOJIKM cTaslu B arperare neub-kosu (AKII).
Cucrema aBTOMATHUYECKOU ONTUMU3ALIU yIpaBICHUS IIPOLIECCOM
UIEKTPONOTPEOICHUST C LENbI0 JAOCTHXKEHHs] MAaKCUMaJbHOTO BPEMEHHU pabOoThl
AKII nox TokoMm ( MUHUMAaJIBHOE BpeMsI OTPAOOTKH).
@DyHKIMOHAIbHAS CXEMa aBTOMAaTHYECKOIO0 KOHTPOJIS U YIPABJICHUS IPOLECCOM
BaKyyMHPOBAHUS CTAJIM HA YCTAHOBKE LIMPKYJISIPHOTO THIIA.
Cucrema aBTOMaTHMYECKOIO 3KCTPEMAIbHO-ONTHUMU3UPOBAHHOIO  YIPABJICHMUS
MPOLIECCOM  LUPKYJISPHOIO  BaKyyMHUpPOBaHHMSI C  IEJbIO  JOCTHIKECHMS
MaKCHMaJIbHO-BO3MOXXHON IIPOU3BOJUTEIBHOCTH IIPOLIECCA.
OyHKIMOHAIbHAS CXEMa aBTOMAaTHYECKOI0 KOHTPOJISL U YIPaBJIEHUS MPOLECCOM
HEeTpepbIBHOW pa3znuBku ctanu Ha MHJI3.
Cucrema  aBTOMAaTU3MPOBAaHHOIO  YIpaBICHUS  TMPOIECCOM  Pa3JIMBKH,
oOecrnieuynBaroIlas MUHUMHU3ALNUIO TEPMHUUECKUX HANpsHKEHUH B 3aroTOBKE IS
MOBBIIIEHUS KAYECTBA 34 CYET CHUKEHUS CIUIOIHOCTH CTPYKTYPBI CIUTKA.
OYHKIMOHAIbHBIE CXE€Mbl aBTOMATUYECKOTO KOHTPOJS M YNPABICHUS HarpeBOM
MeTaJljia B [le4ax KaMEPHOT0 THIIA.
OcoOeHHOCTH  HHEProcOeperaroniero  3KCHepUMEHTAIbHO-ONTUMU3HPYIOIIETO
YIPaBJIEHUS TEMJIOBBIM PEKMMOM HarpeBa B Ie4ax KaMepHOTro TUIIA.
OyHKIMOHAIbHAS CXe€Ma aBTOMAaTUYECKOTO0 KOHTPOJIS U YIPaBJICHMS TEMJIOBBIM
PEXMMOM B II€Yax MPOXOJHOIO THIA IIPU HArPEBE HEMPEPHIBHOJIUTHIX 3arOTOBOK.
CucreMbl 3KCTpeMalbHO- ONTUMHU3UPYIOIIETO YIPABICHUS TEIUIOBBIM PEXUMOM,
IIPOLIECCOM CKMTaHUsS TOIUIMBA U Ta30JMHAMHYECKMMH PEKMMaMU IIpU HarpeBe
HEMPEPHIBHOIUTHIX 3aTOTOBOK.

CucreMbl IPOTHO3UPOBAHUS TAPaMETPOB IIPOLIECca HarpeBa MpyU peanu3anuu

ONTUMHU3UPOBAHHOTO SHEProCcOEPEraloIero aBTOMaTU3NPOBAHHOTO
yIpaBJICHUS B HECTALIMOHAPHBIX YCIOBUAX pabOTHI
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Ilpumepot npakmuueckux 3a0anuii
1. Tlo »SKcHepUMEHTAIBHBIM JaHHBIM, MPEJACTABICHHBIM TOCIE KOPPEKIUH,
MOJIyYUTh ypaBHEHHE CTATUYECKOW XapaKTEPUCTUKH aBTOMATH3UPOBAHHOTO

nporiecca B

KOOpAMHATaX «yTIpaBJIsIoNIee BO3JICUCTBUEN-

«aBTOMAaTU3UPOBaHHBIN mapamerp» Y=F(X);

Y(7)

2. Hcnonp3ys Merton Diiepa, paccyMTaTh TPACKTOPHIO H3MEHEHHS BBIXOIHOTO
napameTpa WHEPIIMOHHOTO IMpOIlecca KaK PEaKIUI0 Ha CIYYalHBIA BXOTHOU
yIpaBISIONUi 3amarommii curaa X(t).

X(7)

Yu

Y(7)

Y (1) X(T)




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

3. PaccuuTaTh TpaeKTOpHIO MOMUCKOBOIO IpoOlecca B CUCTEME JKCTpeMaibHOU
ONTUMHU3AIMK YIPABIECHUS IO METOJAY 3allOMHHAHUS DJKCTpEeMyMma st
WHEPLHUOHHOTO TMpoliecca C MOCTOSHHOW BpeMeHH Ty =5C mpu H3BECTHOMN

cratruueckoi xapakrepuctuke Y=F(X)

Y(T)/

Z(T)

Y max

/
X(T)

4. CocTaBUTh MaTeMaTHYECKYIO0 MOJIETb 110 3aJaHHOU CTPYKTypHOI cxeme CAY
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JJIEMEHT

KOMIICTCHII U
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X |" Y 1 Zi 1 Z(1)
» ﬁt‘(x) » »
v Tosp + 1 T,p+1

X
3¢, 230
PO
L
PD [TN-perynsatop ‘
AZ=Z3(1)-f(1)
G(1) K,Tap+1)| €
Tupt1 AZ=€(T)
UM Up(T)

CocTaBuUTh CTPYKTYPHYIO CXeMy KOHTypa 3KCTPEMaJbHOIO YIpPaBIEHUS
MHEPLUUOHHBIM IIPOLIECCOM, CTAaTHYECKass XapaKTepUCTUKa KOTOpPOro u
MOCTOSIHHAS! BPEMEHHU U3BECTHBI. BhIOpaTh METOI MOKCKa SKCTpeMyMa.

CocTaBuTh MaTeMaTHYECKYIO MOJIETh KOHTYpa
AKCTPEMATbHO-ONTUMH3UPYIOMIETO  HHEProoOeCleynBaIONIero  yIpaBICHHS
MIPOIIECCOM COKHTaHUS TOTUTHBA B pab0YeM MTPOCTPAHCTBE HArpeBaTEIbHOM ITeYn
MIPH UCTIOJIb30BAHUU METO/Ia TIOMCKA O 3aTIOMUHAHUIO AKCTPEMyMa.
CocTaBUTh  MaTeMaTHYECKyI0  MOJAETh  KOHTYpa, CTaOWIN3HUPYIOMIETO
TEMIEPATYpHBI MapaMeTp O0O0bEeKTa: TeMmIepaTypbl CTEHBI Ipoliecca
KPUCTAUTU3AIMOHHOTO OT)KUTa aBTOMOOMIIBHOTO JIUCTA B KOJIITAKOBBIX MeUax ¢
BOJIOPOJTHOM 3aIIUTON aTMOC(HEpHI.
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BO3/1yX

.tCT 0

8. CocraButh MaTE€MaTHYECKYIO MOJIEIb KOHTYypa
JKCTPEMAIbHO-ONTUMU3UPYIOILETO YIIPABICHUS IIPOLECCOM CKUTAHUS TOILINBA
B pabo4yeM MPOCTPAHCTBE IMPOMBIIUIEHHON ME€YH B COOTBETCTBHH C OOBEKTOM
yIpaBJIeHUs Tpollecca CKUTaHMs TOIMJIMBA 10 TeMIeparype pabodero
IIPOCTPAHCTBA HCIIOJNB3YS METOJ 3allOMHUHAHUIO CKOPOCTHM HM3MEHEHUs

ONTUMU3HUPYEMOTO ITapaMeTpa.

tm '
U

BO3/TYX

9. CunHTe3upoBaTh MATEeMAaTUYECKYI) MOJENb CTAaOWIM3UPYIOIIETO KOHTYypa
YIPaBJICHUSI TEMIEPATypPOM TOpSYEro NyThsl JOMEHHOW IMEYM MPHU YCIOBHUSX
ucnosip3oBanus tunosoro U /I-perynsaropa.

10. CocTaBuTh MaTEMaTHUECKYI0 MOJENIb ASKCTPEMabHO-ONTUMHU3UPYIOIIETO
yIpaBIeHUS YBIAKHEHUEM ariioMEpalliOHHON MIUXTHI C LETbI0 00ecIeueHus
MAaKCUMaJIbHOM NPOU3BOJMUTEIBHOCTH arJIONpolecca C HMCHOJIb30BAHUEM
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JUCKPETHOTO THIIA CUCTEM.

11. CocTaBUTh CTPYKTYpHYIO CXEMY JIBYXKOHTYPHOH CHCTEMbI aBTOMAaTHECKOTO
yIpaBIeHUS u IKCTPEMANIbHO-ONTUMHU3UPYIOLIETO yIpaBIeHUS
TEXHOJIOTUYECKHM TPOIIECCOM MPOMBIIIJICHHOTO IMPOU3BOCTBA.

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

a) 0) B)

Y Y

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

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

b. DkcrnepuMeHTATLHO-CTATUCTHYCCKUH TUTT
C. Jlunamuueckas MOAEIb

Hpumepuble membsvl KypCcoevlx npoeKmaoe no meme «Aemomamumuml mexHo/iocu4ecKkux
npouyeccoeé u npou3600cme»

ArjyioMepanuOHHOE NPOU3BOACTBO

1. AmroMaru3zanms TEXHOJOTHYECKOTO MPOIECCa B MOATOTOBUTEILHOM OT/ICIICHHUN.
Cren. Yacts. OnrTuMm3anyisi ynpaBieHuUs! TPOIECCOM IPOOICHUS MAaTEPHAIIOB C
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OCJIBIO JOCTHXXCHHUA MaKCHUMAaJIbHO BO3MOXKHOM IMPOU3BOAUTCIILHOCTHU.

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

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

4. ABTOMaru3anMs TEXHOJIOTUYECKOTO M TEIUIOBOTO PEKHMMA AariiOMallHBI s
criekanusi muThl B ycnoBusix OAO «MMKy. Cnen. Yacts. Onrtumwusanus
mporecca J00aBKH KOKCHKA aryIoMIUXTy C ILENbI0 JTOCTHXKEHHS BO3MOXKHOM
MIPOU3BOIUTENLHOCTH aIJIOMAIIMHBI.

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

Koxkcoxumuueckoe IPOU3BOJACTBO

1. ABromaru3anus TEIJIOBOTO W TEXHOJIOTHYECKOTO peXMMa KOKCOBOM Oarapeu B
ycnoBusix OAO «MMK». Cnen. Yacte. Pa3zpaborarh aBTOMAaTH3MPOBAHHYIO
CUCTEMY KOHTPOJS M YIPABICHMS TEIUIOBBIM pEXKHMOM KaMmep KOKCOBOM
Oarapem.

2. ABroMaruzamus TEXHOJIOTHYECKOTO pPEeXHMa pabOThl OCH30JIBHOTO OTICICHUS
kokcoxumuueckoro npousoactBa OAO «MMK»y. Cnen. Yacts. Ontumuzanus
mporiecca BBIJICICHHS OCH30J1a C  IeNbI0  JIOCTHIKEHUS MaKCHMAaJbHO
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3.

BO3MOYKHOTO BBIXOJa O€H30I1a.

ABTOMaTH3alsi ~ TEXHOJOTHYECKOTO  Mpolecca  YIIIENOArOTOBUTEIHHOTO
oTneneHuss Kokcoxumuueckoro mpousBoactBa OAO «MMKy». Cnern. Yacts.
OnTumuszanus mpolecca ApoOJeHUsT KaMEHHOTO VI C Leiblo oOecrevueHus
MaKCUMAaJIbHO BO3MOXXHOW MPOU3BOAUTEIHHOCTU APOOUTHLHON YCTAHOBKH.

JJoMeHHOE TPOU3BOICTBO

1.

ABTOMaTH3aIys TeIIOBOTO M TEXHOJIOTHYECKOTO pekrMa JoMeHHOo# neun Nel0
OAO «MMK». Cnen. Yactb. ABTOMaTuMuYeCKHil KOHTPOJb W YIPABJICHHE
HIMXTOIOauel U 3arpy3K0il IIUXTHI C UCIIOIb30BAHUEM CUCTEMBI O€3KOHYCOBOI
3arpy3KH.

ABTOMaTH3a1Us TEMJIOBOTO M TEXHOJIOTHYECKOIO PEKMMa JTOMEHHOHM IEYH B
yenoBusix OAO «MMKy». Cpen. Yacte. OnTumuszaius mnpolecca MHOAa4YH
IPUPOHOIO Ia3a ¢ 1eJIbl0 YMEHBIICHHS Pacxoa KOKca.

ABTOMarH3alys TEXHOJOTUYECKOTO PEKMMa BBIIJIABKM YYI'yHa B JIOMEHHOMN
neun B ycinoBusax OAO «MMK»y. Cnen. Yacts. OnTumuzamnus COOTHOIICHUS
pacxofoB MPUPOTHOTO Tra3a U TEXHUYECKOTO KUCIOPOa C IENbI0 00eCTIeueHHs
MAaKCUMaJIbHO BO3MOKHOM MPOU3BOAUTEIBHOCTH IOMEHHOU MEYUH.

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

ABTOMaTH3aIMs TEIMJIOBOIO peXMMa BO3IyXOHArpeBaress JOMEHHOW Me4Yd B
ycnoBusix OAO «MMK»y. Cren. Yacts. OnTuMu3aiust ynpaBieHHs IPOLIECCOM
C)KMTaHUsl TOIUIMBA B NEPUOJl HAarpeBa C IENIbI0 JOCTH)KEHUS MAaKCHMAaJbHO
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BO3MOYKHOI CKOPOCTH HarpeBa KyroJja 10 3aJJaHHOH TeMIIepaTyphl.

KI/ICJIOPOJIHO-KOHBepTepHOC MMpoOu3BOACTBO

1.

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

ABTOMaTH3aIUs TEXHOJIOTUYECKOTO MPOIIECCa BHITUIABKH CTAIA B KUCIOPOIHOM
koHBeprope B ycioBusix OAO «MMKy». Cneu. Yacte. [IpornosupoBanue
TEKYILETO CO/AEpKaHMs yIliepoAa B Mpolecce KOHBEPTEPHOW IUIaBKU (110
aHaJU3Y OTXOSIINX KOHBEPTEPHBIX T'a30B).

ABTOMaTH3aIUsl TEXHOIOTUYECKOTO MPOIEcCca BHIMIABKH CTAJU B KUCIOPOTHOM
koHBepTope B ycnoBusax OAO «MMK»y. Cnen. Yacte. Pazpaborars cucremy
HEMPEPBHIBHOTO PACUYETHOTO OMpPEIENICHUs TeMIepaTypbl CTald B Mpolecce
KOHBEPTEPHOI MIIaBKH.

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

1.

2.

ABTOMarHM3aIdsg TEXHOJIOTHYECKOro Tporecca BoiiaBku ctamu B J[CII
nepeMeHHOro Toka B ycinoBusx OAO «MMK»y». Cneu. Yacts. Paspaborars
CHUCTEMY HEMNPEPHIBHOTO PACYETHOTO OMpENeNIeHUs TeMIlepaTypbl CTajld B
Mpouecce KOHBEPTEPHO TIIIaBKHU.

ABTOMaru3alus  TEXHOJIIOTMYECKOrO  MpOoIlecca  BBIJIABKM  CTald B
ANEKTPOAYrOBOM neun nepeMeHHoro Toka B ycinoBuax JCIIL OAO «MMK»y.
Crneu. Yacts. OnTMH3aIMs SHEPTETUUECKOTO PEKUMA NIEKTPOTYTOBOH IJIaBKU
C UENbI0 JOCTHKEHUS MHUHHMAJIBHOTO YIEIbHOIO pacxofa 3JIEKTPHUECKOM




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

SHEPrUH.

3. ABromaruzaius TEeXHOJIOTHYECKOro mporecca BoiiaBku ctaiu B JICII-180 B
yenoBusix JCIIL OAO «MMK»y. Cren. Yacts. OnTuMHU3aLis 3HEPTeTUYECKOTO
pexuma JICII-180 ¢ mempro JOCTHKCHHS MHHHUMAIBHOM CEOECTOMMOCTH
BBIIUIABIIIEMOM CTaIH.

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

JloBOKA CTA/IM B YCTAHOBKAX BHENEYHOH 00padoTku

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

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

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

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




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

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

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

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

PazauBka craau wa MHJI3

2. ABTOMaTH3aIMs TEXHOJIOTMYECKOTo IMpoliecca Pa3jiuBKU CTald Ha Clsi0OBbIe
3arotoBku B ycnoBusix KKI[ OAO «MMK»y». Crnen. Yacts. ABTOMarnyeckoe
pEryaMpOBaHUE  YpPOBHEH  MeTajyla B INPOMEXYTOYHOM  KOBIIE U
KpHUCTAJJIN3aTOpE.

3. ABTOMaTH3anus TEXHOJOTHYECKOTO IMpOIlecca Pa3UBKH CTAIM Ha COPTOBHIC
3arotoBku B ycnoBusx JCIIL OAO «MMK»y». Cnen. Yacts. ABTOMaru3anus
nporecca oxjaxaeHuss Meraia B 3BO ¢ menpro JOCTHXKEHHS] PaBHOMEPHOIO
OXJIQKJCHHS 3aTOTOBKH.

4. Apromaruzaius TEXHOJOTHYECKOTo Mpolecca pas3nuBku ctanu Ha MHJI3 B
yeanoBusix KKI[ OAO «MMK». Cren. Yacts. ABTOMaru3npoBaHHasl cUCTEMA
yIpaBJIeHUS] CKOPOCTHIO PA3IMBKU B 3aBHUCHUMOCTH OT TEMIIEpaTypbl CTald B
IIPOMEKYTOYHOM KOBIIE M MapKH pa3iuBaeMoOM CcTaJu  (Hampumep,




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

TpaHchopMaTopHON).

IIpoxaTHoe MPOM3BOACTBO

1.

ABTOMaTH3aIUsl TEIUIOBOIO PEXUMa METOJUYECKUX Ie4el B yCIOBHIX CTaHa
2500 OAO «MMKy». Cnen. Yacte. OnTuMuU3alus yOpaBlICHUS TPOLIECCOM
C)KHTaHUs TOIUIMBA C LIEJbIO JOCTUKEHUS MaKCUMAallbHO BO3MOXKHOM CKOPOCTH
Harpesa Merasuia.

ABToMaTH3alus TEIJIOBOTO peKuMa IIpHU HarpeBe MeTauia B neyax crana 2000
OAO «MMK». Cren. Hacts. OnTUMH3a1Ms YIPABIECHUS IPOLIECCOM CKUTAHUS
TOIIJIMBA B 30HAX HarpeBa ¢ LeJIbI0 MUHUMU3AllMK 3aTpar TOIUIMBA Ha HarpeB.

ABTOMaTH3aIusl TEIJIOBOIO PEKMMa METOIMYECKUX IeYel COpTOBOro CTaHa
OAO «MMK» (mo BbIOOpy). Crmen. Yactb. ABTOMaruyeckas cucTeMa
KOpPEKLIUU TEIUIOBOTO  pEXMMa TMeYd TMpU U3MEHEHUH TeKylleh
MIPOU3BOAUTEIHLHOCTH CTaHa.

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

ABTOMarH3aIys TEIJIOBOTO PEKHMMa MPU HArpeBe MeTajla B METOJAMYECKUX
meyax craHa 2000 OAO «MMK»y». Cren. Yacte. ABTOMaTHyecKass cucTeMa
MPOTHO3UPOBAHUSI M KOPPEKIMHM OOIIer0 BPEMEHW HarpeBa KaKHKOU
I10JTaBa€MOM 3arOTOBKH.

ABTOMaTI/ISaI_[I/HI TCIIJIOBOI'O pe)KI/IMa CBCTJIOT'O OTXHUI'a MCTAaJIJIa B IT4Hax
KoJImakoBoro Tuna aucronpokarHoro nexa JII-5 OAO «MMK». Cren. YacTs.
ABTOMaTHYECKasi CUCTEMA PETYIHPOBAHMSI TEMIIEPATYPBI OTXKUTAEMOro METalIa




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

C YYETOM JIMHAMUKH KOJIMTAKOBOW M CTEHAOBOM TEpMomap.

7. ABTomaruzamus TEIJIOBOIO peXHMMa B 30HaX HarpeBa OamenHo# meun AI'HI]
nexa nokpeituii OAO «MMK». Cnen. Yacts. ABTOMAaTU3UpPOBAHHAS CHCTEMA
BKJIFOYCHHSI TOPEJIOK C LIETIBIO MOJIyUYeHUs CTAOMIN3alUK TeMIIEPATyPhI MOJIOCHI
Ha BBIXOJIC M3 y4acTKa HarpeBa W OOCCIICUCHUS COXPAHHOCTH PaJHallMOHHBIX

TpYyO.

ConyTcTBYIOIIHE IPOU3BOACTBA

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

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

3. ABTOMaru3anMs TEIJIOBOTO PEKHUMa TMeYel ISl CYIIKM U OT)KUra W3JeNui
or"HeynopHoro mnpousBoactBa OAO «MMK». Cnen. Yacts. ABToMaTusanus
TEIUIOBOTO pEeXHUMa Te4Yell ¢ IeNbl0 JOCTHKEHHS TpeOdyeMoro KadecTBa
OTHEYTNOPHBIX U3/ETUH.

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

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




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

TCXHOJIOTUYCCKUX ITPOLCCCOB.

HaGop ucxomHolt mH(pOpMAalUU, CTAaTUYECKHX JAHHBIX, pacyeT CTaTH4eCcKOil
XapaKTEPUCTHKHU TPoLIecca, M0 IKCIEPUMEHTATIBLHBIM WJIM PACUETHBIM JIAHHBIM
cocTaBlieHHe (PYHKIIMOHAIBHO CTPYKTYpHOM CHCTEMbI aBTOMAaTHY€CKOTO
yIpaBICHHUS TEXHOJIOTHYECKUM MPOILIECCOM.

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

Pacuer mepexomHoro mpolecca B BBIOPAaHHOM TMPUOPUTETHOW KOHTYpE
YIIPABJIECHHUS C Y4ETOM PYYHOIO KOHTPOJIBHOTO pacuera N0 CHHTE3UPOBAHHOU
paboyeil mporpaMmme.

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

[1K-3.2

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

Hepeuenb meopemu4ecKux 60npocoe

1.

2
3.
4

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

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




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

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

CocraBiieHHe IUIAHOB IIPHOPUTETHOro cOopa HH(GOPMALUK M COCTaBJICHHE
MaTpHIIbl TNIAHUPOBAHUS IBYX HIJIM MHOTO(AKTOPHBIX SKCIIEPUMEHTOB

Ilpumepot npakmuueckux 3a0anuii

1.

2.
3.
4

o

CocTaBuTh aHHOTAIIMIO KypCOBOTO MTPOEKTA.

CocTaBuTh CIMCOK KIIOUYEBBIX CIIOB.

OdopmMuTh pe3ynbTaThl UCCIEAOBAHMN MO TPEOOBAHMIM U CTaHIAAPTAM.

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

ITpoBepuTh comepxkaHue KypcoOBOro IPOEKTa Ha AaHTUIIJIAaT AT

Odopmnenne TekcToBOM U rpaduueckoil 4YacTM KypcOBOTO IPOEKTa B
COOTBETCTBUM C TPEOOBAHUSAMH CTAaHIAPTOB M MPUHATBHIX METOJUUECKUX YKa3aHUM
[TpoBectn MHGOPMAIIMOHHBIN MOUCK HAayYHBIX HMCTOYHUKOB IO 3a/laHHON Teme
KypCOBOT'O MPOEKTA WJIN MPOBOJUMOI Hay4YHON pabOTHI.

[TonGop HEOOXOTUMBIX MaTepUaloOB, COCTABIEHUE MPUMEPHOro IJIaHa KypCOBOIO
IIPOEKTA;

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




CrpyKTypHBII

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

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

1.

5.

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

TexHuueckne OCHOBHBIE XapaKTEpUCTHKM Haumbolee 4YacTo U IIUPOKO
UCIIOJIb3YEMBIX CPEACTB KOHTPOJIS U YIIPABIICHUS.

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

CrangaptHble TpeOOBaHUS JUIsl M300paKeHUs U TNPEACTABICHUS pa3pabOoTaHHbBIX
ACY TIL

[TpyHIMIBI TpeACTAaBIECHUS NPUHIUIHUAIBHBIX CXEM CUTHAJIU3alUUd KOHTYPOB
YIpaBICHUS.

Ilpumepor npakmuueckux 3a0anuil

1.

CocTaBuTh CTPYKTYPHYIO, PYHKIIMOHAIBHYIO U MPUHIMUIIHAIBHYIO 3JIEKTPHUUECKYIO
CXeMy KOHTYpa, CTaOMJIM3UPYIOILEro TEeMIEpaTypHbI mapaMeTp oOBeKTa:
TEMIEPATypbl CTEHBI Ipolecca KPUCTAIUIM3ALMOHHOTO OTKUIa aBTOMOOUIIBHOTO
JIMCTa B KOJIMAKOBBIX Mleyax ¢ BOJOPOIHOM 3alIUTON aTMOChepHI.

BO3/YX




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

2. CocTaBUTbH CTPYKTYPHYIO, (DYHKIIMOHATBHYIO U MPUHIUIHAIBHYIO JIEKTPUUYECKYIO
CXEMy KOHTypa OJKCTPEMaJbHO-ONTHUMHU3HUPYIOMIETO YIPABICHUS IPOIIECCOM
CXKHTaHusi TOIUIMBAa B pabodyeM MPOCTPAHCTBE MPOMBINUICHHOW TMe4d B
COOTBETCTBUM C OOBEKTOM YIpPaBIEHUSA IIpoIllecca CXKUTAHUSA TOIUIMBA TIO0
Temreparype pabodero MpocTpaHCTBa UCIONIBb3YsS METOJl 3alIOMUHAHUIO CKOPOCTH
W3MEHEHUS ONTUMU3ZUPYEMOTO MapaMeTpa

tm '

.

RSEORRE ORI,

BO3/IYX

3. BomosHATE TpadUUYecKy 0 9acTh KYpCOBOTO MPOEKTA: pa3padboTaTh CTPYKTYPHYIO
CXeMy KOHTypa peryaupoBaHus, (YHKIHOHAIBHYIO CXEMYy aBTOMAaTH3alluu U
MPUHIIUITAATEHYIO JJIEKTPUUECKYIO CXEMY.




0) [lopsok mpoBeaeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATE]IM U KPUTEPUHU OLleHUBAHUSA:

[TpomexyTouHass arrecTranus MO JAUCHUIUIMHE «ABTOMAaTH3allMs TEXHOJOTMYECKUX IIPOLIECCOB U
IIPOM3BOJICTB» BKIIOYAET TEOPETUUYECKHE BOIPOCHL, IO3BOJSIOLIUE OLEHUTh YPOBEHb YCBOCHMS
00y4aromyMUCs 3HAHUH, U TIPAKTHYECKUE 3a[aHMUs, BBISBIISIONINE CTENIEHh CHOPMUPOBAHHOCTH YMEHUN U
BJIAJICHU, IpoBOIUTCA B (hopme sk3ameHa (4,5 xKypc), u B (opMme BBINOTHEHHUS U 3alIUTHI KYpCOBOTO
npoekTa (5 Kypc).

DK3aMeH 10 JAaHHOW AMCUUIUIMHE IMPOBOJUTCS B yCTHOW (opMe MO HK3aMEHAIIMOHHBIM Ouieram,
KQKIBIM U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OAHO IPAKTUYECKOE 3aJaHUE.

Ilokaszamenu u Kpumepuu OYeHUSAHUSL IK3AMEHA.:

— HA OLEHKY «OTJH4YHO» (5 OamioB) — oOydarommiics JIEMOHCTPUPYET BBICOKUN YpPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHLMI, BCECTOPOHHEE, CHUCTEMaTHMYecKoe M TIyOoKoe 3HaHue y4eOHOro
MarepHaia, CBOOOIHO BBINOJIHAET MPAKTUUYECKUE 33aJaHMs, CBOOOJHO ONEpUPYET 3HAHUSMH, YMEHUSIMH,
IIPUMEHSET UX B CUTYalUsAX IOBBILIEHHON CII0KHOCTH.

— Ha OLEHKY «xopomo» (4 Oamia) — oOyyaromuiics JEMOHCTPUPYET CpEAHHH ypOBEHBb
c(OpPMHUPOBAHHOCTH  KOMIETCHIIMIA: OCHOBHBIC 3HAHHS, YMEHHUS OCBOCHBI, HO JIOIYCKArOTCS
HE3HAYUTENbHbIE OINOKH, HETOYHOCTH, 3aTPYIHEHUS IPU aHATUTUYECKUX ONEPALIUsX, IEPEHOCe 3HAHUHN U
YMEHHI Ha HOBBIE, HECTAHAPTHBIE CUTYALIUU.

— Ha OIICHKY «Y/0BJIETBOPHUTEJLHO» (3 Oaria) — o0y4arouiicss AEeMOHCTPUPYET MOPOTOBLIi yPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETEHLIMH: B XOJI€ KOHTPOJBHBIX MEPONPUSNTUI JOMYCKAIOTCS OILIUOKH,
NPOSIBIISICTCS OTCYTCTBUE OTAEIbHBIX 3HAHWM, YMEHUH, HABBIKOB, OOYYAIOIIUICS HWCIBITHIBACT
3HAUYMUTEINIbHBIC 3aTPYJHEHUS NPH ONEPUPOBAHMM 3HAHUSIMU M YMEHHUSMH IPU UX IEPEHOCE HAa HOBBIC
CUTYaIH.

— Ha OIICHKY «HeyJA0BJIeTBOPUTEILHO» (2 Oana) — oO0yJaromuics AeMOHCTPUPYET 3HaHUs He Oolee
20% TEOpeTHMYecKOoro MaTepualia, JOIYyCKaeT CYIIECTBEHHBIE OINMOKH, HE MOXXET TII0Ka3aTh
WHTEIICKTYaTbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1ad.

— Ha OLEHKY «HeyAOBJETBOPUTEJbHO» (1 Oamn) — oOyyaromuiicss HE MOXKET MOKa3aTh 3HAHUS Ha
YpOBHE BOCHPOMU3BEIEHUS U 00BACHEHUS MH(OPMALINU, HE MOXKET MO0Ka3aTh MHTEJUIEKTYalbHbIE HAaBBIKU
pelIeHus MPOCTHIX 3ajay.

KypcoBoil mpoekT BBINOJNHAETCS MOJ PYKOBOJCTBOM IpPENOJaBaTelsl, B IPOLIECCE €€ HalUCaHUs
oOyyaroluiicss pa3BUBAaeT HAaBBIKM K HaydyHOW paboTe, 3aKperuisisi 1 OJHOBPEMEHHO pacUIMpsis 3HAHUS,
MOJy4YE€HHBIE IPU U3YYEHHH Kypca «ABTOMAaTHU3allMs TEXHOJIOTMYECKUX MPOLIECCOB U MPOU3BOACTBY. [Ipu
BBIMOJTHEHUH KYPCOBOTO MPOEKTa 00yJaroIuiics JOKEH oKa3aTh CBO€ YMEHHE paboTaTh C HOPMATUBHBIM
MaTepuaioM U JIPYTUMHU JHUTEPaTypHbIMU HCTOUYHHKAMM, a TAKK€ BO3MOXKHOCTH CHCTEMAaTHU3UPOBATH U
aHaATM3UPOBATh (PAKTUYECKUI MaTepHal U CAMOCTOSATEIIEHO TBOPYECKH €r0 OCMBICIINBATh.

B mporecce HammcaHus KypcOBOTO MPOEKTa OOYYAIOIIMICS TOJDKEH pa300paThCs B TEOPETUUYECKHX
BOMPOCax M30paHHOW TEMBI, CAMOCTOSITENIFHO MPOAHATM3UPOBATh MPAKTUYECKUN MaTepuan, pa3o0parb H
000CHOBATh MPAKTHYECKHUE MPEITIOKEHUSI.



Ilokazamenu u Kpumepuu oyeHusaHus Kypco8o20 NPpoekma.

— Ha OIICHKY «OTJIHYHO» (5 6a/ioB) — MPOEKT BBINOJIHEH B COOTBETCTBHUHU C 331aHUEM, 00yJarOIuiics
NOKa3bIBaCT BBICOKMI ypOBEHb 3HAHMI HE TOJNBKO HAa YPOBHE BOCIPOU3BENCHHS U OOBSCHEHUS
UHPOpPMALIUK, HO U MHTEJUIEKTYyaJbHbIC HABBIKM PEIICHUS MPOOJIeM M 3a/1a4, HAXOXKICHUS YHUKAIbHBIX
OTBETOB K Ipo0JieMaM, OLIEHKH ¥ BBIHECEHUSI KPUTUYECKUX CY)KICHUI;

— Ha OIICHKY «XOpomio» (4 0aiia) — MPOEKT BBIMOJHEH B COOTBETCTBHH C 3aJaHHEM, 00YyJarOIIHACS
MOKA3bIBACT 3HAHHS HE TOJIBKO HAa YpPOBHE BOCIPOU3BENCHUS U OOBSICHEHHS WH(GOpMAIMH, HO H
MHTEJJIEKTyaJIbHbIe HABBIKU PELICHUS MPoOJIeM U 3a/1a4, HaXOXKACHHUS YHUKAJIbHBIX OTBETOB K IpodiiemMam;

— Ha OLIEHKY «YJAOBJIETBOPUTEJIbHO» (3 0ajuia) — MPOEKT BBINOJIHEH B COOTBETCTBUU C 3a/laHUEM,
o0yJaromuiicsl TOKa3bIBaeT 3HAHMS HA YPOBHE BOCIPOM3BENEHUS U OOBSICHEHUS HWH(MOpMAIHH,
UHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a1a4;

— Ha OIIEHKY «HEeYI0BJIETBOPUTEJIbHO» (2 Oaylyia) — 3a7aHue MpernoaaBaTeisl BHIIOIHEHO YaCTHYHO, B
nporecce 3aluThl PadOThl OOYYAIOMIMKCS JOIMYCKAeT CYIIECTBEHHBIC OIMMOKH, HE MOXXET II0Ka3aTh
MHTEIJIEKTyaJIbHbIe HABBIKU PELICHUS MOCTaBICHHON 3aauu.

— Ha OILICHKY «HEeYJIOBJIETBOPUTENIbHO» (1 Oaut) — 3agaHue MpEnojaBaTeisi BHIMOJIHEHO YaCTHUYHO,
OOyJaromuicss HE MOXET BOCIPOM3BECTH H OOBSICHHTH COJCpP)KaHHME, HE MOXET TI0Ka3aTh
MHTEIJIEKTyaJIbHbIe HABBIKU PELICHUS MOCTaBICHHON 3aauu.



[Tpunoxenue 3

MemoouuecKkue ykazanus K 6blNOAHEHUI0 KYPCOB020 NPOEKMA NO OUCYUNIUHE
"' Aemomamuzayus mexHo102uUecKuUX nPOYUeccos u nPou3eo0cms '

1 OBIIUE MMOJIOKEHUA 11O KYPCOBOMY ITPOEKTUPOBAHUIO

KypcoBoit mnpoekr mo ydeOHON AUCHUIUIMHE «ABTOMATHU3alUs TEXHO-JIOTHYECKUX
MIPOLIECCOB U TPOU3BOJCTB» SIBISETCS 3aBEPIIAIOUIMM JITarioM Y4eOHOIl MOATOTOBKM TMepen
BBINOJIHEHUEM BBIITYCKHON KBATH(PUKAIIMOHHON PabOTHI.

Leab0 KypcoBOro NMpoeKTHPOBAHMS SIBISECTCS MPUOOpPETEeHHE HEOOXOAMMBIX HABBIKOB
JUIS CAaMOCTOSITENILHOTO MPAKTUYECKOr0 MPUMEHEHHs MOJYUYEHHBIX TEOPETUYECKU 3HAHUU TpH
IMPOEKTUPOBAHUM  COBPEMEHHOW  CHCTEMBbl  KOHTPOJII M YIOPaBICHUS  pealbHBIMU
TEXHOJIOTHYECKUMHU U MPOU3BOJICTBEHHBIMH IIPOLIECCAMU B METAJUTYPIUH WJIU B IPYrOd OTpaciu
MIPOMBIIIJICHHOT'O TPOU3BOJICTBA.

JUiss TOCTM)KEHUSI MOCTABJICHHOW IeTM OOYyYaroIlMMCsl PEUIaroTcs CIEAyIomme ooume
3a]auu:

1. [IpoBenenue aHanu3a 0COOEHHOCTEN aBTOMaTU3UPOBAHHOTO TEXHOJIOTMYECKOTO ITpoLiecca
1 GOpMyIUPOBKA pelIaeMoit mpoOIeMBl.

2. Onpenenenue TpeOoBaHMWiA K (DYHKIMOHHPOBAHHUIO pa3padareiBaemoit ACY, ommcanue
byHK1M 1 pazpaboTka KoHIeNIUU IpoekTupyemoit ACY.

3. Pa3paboTka TEXHMYECKOTO peEIIeHHUs, BKJIIOYAIOUIETO pa3pabOTKy MaTeMaTH4ecKoro,
IPOrpaMMHOTO U TexHu4eckoro obecredueHus mnpoektupyemoit ACY B cocraBe 3CKHU3HOTO
IIPOEKTA.

Pemenue 3aa4 KypcoBOro NpOeKTUPOBAHUS OMUCHIBACTCS B pa3zesiaX KypcOBOTO MPOEKTa.
[IpuHIMTIATBEHO B KYPCOBOM MPOEKTE JOJIKHBI OBITh BBIIEIEHBI O0IIas ¥ CeI[UalbHas YacTH.

[Tpu BBIONHEHUHU OOIIECH YacTH aBTOP MPOEKTa JOJDKEH KBaTU(UIIMPOBAHHO MPOBECTH
aHaM3 0COOEHHOCTEH aBTOMATHU3MPOBAHHOTO TEXHOJOTHUYECKOTO Ipolecca, CPopMyInpoBaTh
pemaeMyro mpoOiemy, chOpMyIHUpOBaTh IENb MPOEKTa, MPEIIOKUTh KOHIIEMIIHIO CHUCTEMBI
ABTOMATHU3UPOBAHHOTO YIPABIEHUS AJIs JOCTUKEHUS LI€IH U TOCTABUTD 3a/1a4uM ISl pealn3aluu
MPEAJIOKEHHON CUCTEMBI.

B cnenmnanbHOM 4acTM KypCOBOrO IMPOEKTa aBTOP AOJDKEH MPOJEMOHCTPUPOBATH CBOE
TBOPYECKOE YMEHHE MO MPUMEHEHHUsS TEOPETUYECKMX 3HAHUW Ha MPAKTHUKE M MPEACTaBUTH
mexHudeckoe peuienue CHOPMYIHUPOBAHHOW MpPOOJIEMbl, HANpaBICHHOW Ha TOBBIIICHUE
3¢ hekTUBHOCTH (DYHKIIMOHHUPOBAHUS CHUCTEMBl aBTOMATHYECKOTO YIPABJICHUS OTICIbHBIM
POOJIEMHBIM MTapaMeTPOM TEXHOJOTHYECKOI0 Ipolecca U BKIIOYarolel B ce0sl MccieqoBaHne
MOBEJEHUE TPOECKTUPYEMOI CUCTEMBI B PA3HBIX CUTYaLIHSIX.

Kakx mnpaBuio, peimieHusi, TOJY4YEHHBIE B KYpPCOBOM TIPOEKTE, HCIOJB3YIOTCS TMpHU
MOJTOTOBKE BHIMYCKHON KBaTU(UKAIMOHHON PabOTHI.

2 BIBOP TEMbI, COAEP)KAHUE U IMTOPAJOK BBIITIOJITHEHUS KYPCOBOI'O
IHPOEKTA

Templ 0oOmIEeH W CHENMAIBHOW YacTed OMPENESIOTCS CTYACHTOM CaMOCTOATENIBHO IO
COTJIACOBAHUIO C pYyKOBOAUTENEeM IpoekTa. Kak mpaBuiio, BBIOOP TEMBl MPOU3BOAMUTCS IO
TEXHOJIOTMYECKOMY IIpOLIecCy, H3y4yaeMOMY B TIEpUOJl TNPOU3BOJACTBEHHOW MpakTUKU. B
JTaNbHEWIIEM TOTYYeHHAss TeMa KypCOBOTO MPOEKTa MOXKET OBITh HCIONb30BaHA CTYIEHTOM B
KauecTBe 0a30B0i1 /1 Oosiee MTyOOKOM MPopabOTKH €€ B BHITYCKHOM KBaIU(DUKAIIMOHHON paboTe.
OdopmieHre MOSICHUTEIHHON 3alTMCKU U IEMOHCTPAIIMOHHBIX YePTEeXKel MPOU3BOAUTCS CTPOTO B
COOTBETCTBHUH C JICHUCTBYIOIIUMH CTaHAApTaMH (CTaHIAPTHI €AUHOM CHCTEMBI KOHCTPYKTOPCKOM
JIOKYMEHTAIUN).

OCHOBHBIM 3JIEMEHTOM KYpPCOBOTO IMPOEKTa SBISIETCS MOSCHUTENbHAs 3alKcKa, KoTopas
JOJKHA BKIJTFOUYATh B ce0sl Clenyroliue oos3areIbHbIe Pa3iebl.

1. 3aganme Ha KypcoBOil mpoekT. /[ 3agaHHOM TEMBI KypCOBOIO IPOEKTa IIO



JUTEPATYPHBIM JTAHHBIM U MH()OPMAIIMOHHBIM UCTOYHUKAM TPOU3BOIUTCS TOATOTOBKA 3a/IaHUS,
KOTOPOE BKJIIOYAET B CeOs:

e  TeMBbI OOIIEH U CIIEHAIBHON YacTe;

®  HCTOYHUKH MH(pOpMaIuu (KOHKPETHBIC HCTOYHHKH B ()OpME CITHCKA - TEXHOJIOTHUYCCKHE
WHCTPYKIIMU, PE3YIbTAaThl IPOMBIIUICHHOM WM ONBITHO-MPOMBIIUICHHON JKCIUTyaTaluu
TEXHOJIOTHYECKOT0 000pyI0BaHUs, padOUYNE YSPTEIKU U CXEMbI aBTOMATH3AINH ),

° pe3ynbTaThl (rpaduku, JaHHBIE) HCCICIOBAHUS XapaKTEPUCTUK TEXHOJIOTHYECKOTO
00BEKTA MIIM CHCTEMEL.
[Ipumepsl TeM NpUBEACHBI B pasziene 3.

2. Pedepar. B pedepare ykaspiBaloTcs: CBeACHHUS 00 00ObeMe MOSCHUTEILHOMN 3aliCKH;
KOJIMYECTBE  WJUTIOCTPAlMi,  JEMOHCTPAI[MOHHBIX  JIMCTOB,  TaOJMI,  TPUIOKEHHIA,
MCIIOJIb30BaHHBIX HCTOYHUKOB; TIEPEUYCHB KITFOUEBBIX CIIOB, KOTOPHIN TOJHKEH BKITIOYATh OT 5 710 15
CJIOB WJIM CJIOBOCOYETAaHUI W3 TEKCTa TMOSCHHUTEIBHOM 3alMCKH, KOTOphIe B HAUOOJbBIIECH Mepe
XapaKTepu3yloT e€ coJepKaHWe M 00eCIeYMBAIOT BO3MOXKHOCTH MH(OPMAIIMOHHOTO TTOMCKA.
O6beM pedepara 1-2 ctp.

3. Conepxanue. ConepxaHue BKIIOUAET B ce0sl BBEJCHIE, HAUMEHOBaHHE BCEX Pa3/IeioB,
MOJpPA3/EIOB, NYHKTOB (€CIM OHM MMEIT HaWMEHOBAaHME), 3aKJIIOUYEHHUE, CIHUCOK
MCIIOJIb30BaHHBIX MCTOYHUKOB U HAMMEHOBAHUE MPUIIOKEHHUH C yKa3aHUEM HOMEPOB CTPaHHMII, C
KOTOPBIX HAYMHAIOTCS OTH 3JIEMEHTHI MOSICHUTENbHOM 3anucku. O0beM cojepxaHus 0OBIYHO HE
npesbliiaer 1 crp.

4. BBenenue. Bo BBeIeHNM JJOJKHBI COIEPKAThCA CIIEAYIOIINE 00s3aTelbHbIE ONMCAHUS.

4.1. lenp u 3a1a4u MPOEKTUPYEMOM CUCTEMBI (HE MyTaTh C IEJIbIO U 33JjadaMHi KypCOBOTO
npoekTa). lLlenp mnpoekra [0KHA OTpakaTb HEOOXOIUMOCTh IPOEKTUPYEMOM CHCTEMbI
yIpaBlIeHUS JUIsI JOCTHXKEHHUS (UHAHCOBOTO pe3ynbrarta. PekoMeHayeTcs WCIONb30BaTh
CJIEAYIOIINE JOCTUTAeMble PE3YyNbTaThl: a) YBEJIMYEHUE MPOU3BOIUTEIBHOCTH (CHU)KEHHUE J0JIU
MOCTOSTHHBIX PACXO0/I0B); 0) CHMKEHMSI 3aTpaT Ha MPOU3BOJACTBO (CHM)KEHUE JOJIHM MEePEMEHHBIX
pacxofioB), MOBbIIIeHHE YPPEKTUBHOCTH; B) MOBBIIIEHUE 0€30MaCHOCTU (CHIKEHUE PUCKOB); T)
cTabunuzanus napaMmeTposB npoiiecca (JOCTUKEHHUE 3a/1aHHbIX XapaKTEPUCTUK MTPOAYKTA).

dopMynHupyeTcsl aKTyaJlbHOCTh paboThl. AKTYalbHOCTb JIOJKHA OBITH C(HOPMYIHpPOBaHA
MaKCHUMAaJIbHO YETKO U ONPEAEIATHCS Yepe3 IpeaMeT UCCIeI0BaHusl.

[Tepeuncistores 3a1auu, KOTOpBIE PELIAIOTCS B ITpoliecce npoekTuposanus. Kaxnas 3agaua
JIOJKHA KOPOTKO XapaKTepU30BaTh OT/IEIbHBIN pa3iel MPOeKTa.

O0s13arenbHbIe 33a491 TPOEKTA:

1) AHanuTHuecKHil 0030p JUTEpaTypHbIX HMCTOYHUKOB I10 OINpPEAEICHUI0 Ha3HAueHUs
TEXHOJIOTHUECKOTO IMpoIlecca, IMOCIeI0BaTeIbHOCTH paboThl 00OpYIOBaHHUSA, XapaKTEPUCTUK
nporuecca U 00beKTa yrnpapaeHHUs.

2) Pa3zpa0oTka CTPYKTYpHO-(DyHKIIMOHAJIBHOW CXEMBbl KOHTYpa YIpPaBJIECHUS C Yy4eTOM
BbIOpAaHHOTO METO/A YIPaBICHHUSI.

3) Pa3paboTka nH(pOpMaLIMOHHOTO, MATEMATHYECKOTO M aJTOPUTMUYECKOTO 00eCTIeUeHus,
BKJIIOYAIOIIETO0 MaTeMaTHYECKYI0 MOJIENb KOHTYpa YIpaBIeHUSI.

4) IlporpamMMHas peanu3anusi pa3paObOTaHHONW MaTeMaTHMYECKOH MOJENU U MPOBEACHUE
BBIUHCIUTENLHOTO SKCIIEPUMEHTA JJIs UCCIIEJOBaHUS pabOThl KOHTYpa YIIpaBJICHUS.

5) TexHuyeckas peanu3alus KOHTypa YIpaBICHHUsS BKIIOYas pa3pabOTKy CXEMbI
koMIiekca TexHuueckux cpencts ACY TII, ¢yHKIMOHaIBHOW CXEeMbl aBTOMAaTH3alluU U
NPUHIUIHAIBHOHN JIEKTPHUUECKON CXeMbI KOHTYpa).

4.2. Obvexm u npedmem, KOTOPBIE PACCMATPUBAIOTCS M UCCIIEAYIOTCS B KYPCOBOM MTPOEKTE.
[TpuBomuTCs (HOPMYITUPOBKA TOTO, UTO SIBJIAETCS OOBEKTOM aBTOMATH3allUM, a YTO SIBISETCS
npeaMeToM uccienoBanus. OObEKTOM aBTOMATU3AlUU SBIISETCS TEXHOJIOTUYECKUN MPOLIecC U
YCTaHOBKA, NPEAMETOM HCCIEJOBAaHUS SIBISETCS MareMarudyeckoe, HWH(POPMALMOHHOE,



pPOrpaMMHOE, TEXHHUUYECKOE 0OecTedeHrne pa3padaTbiBaéMOro KOHTYPa CUCTEMBI YIIPABICHHUS.

4.3. Teopemuueckas 3nauumMocms KypCOBOTO TPOEKTA. 3HAYUMOCTH (popMynHpyeTcs: Ha
OCHOBE KPUTHUYECKOTO aHAN3a UCTIOJIb30BAaHHOW JIUTEPATYPHI.

4.4. Onucanue cmpykmypol Kypcogoeo npoekma. HeoOXomuMo KpaTrko OIHCaTh M3 YEro
COCTOMT KYypCOBOW WPOEKT, CKOJBKO pa3lelioB B KaXJOH M3 dYacTel, CKOJIbKO W KaKHX
rpadM4ecKuX MarepuaioB. YKas3arh, YTO ObLIO JOCTUTHYTO B 3aKJIFOUUTEIHHOW YacTH IPOCKTA
(BBIMOTHEHA JIM 11€JTh, TOATBEPIKICHA JIU TUIIOTE3a UCCIICIOBAHUS).

4.5. OnpenensieTcst HATMIHE NPAKMUYECKOU 3HAYUMOCU TIPOCKTA — YKA3bIBACTCS K KAKOMY
pe3ybTaTy MOXET MPUBECTHU UCTOIb30BaHuEe pa3padborannoit ACY.

4.6. [lepeuncisiroTcss TEOPETUYECKHE, TPAKTUYECKUE M CIEIHAIBHBIE Menoobl, KOTOPbIC
MPUMEHSUTUCH B KYPCOBOM TIPOEKTE JIIsl JOCTHKEHHUS MIOCTABICHHOMN IIESIIH.

5. O6mas yacts. OcHOBHAs 3a/1a4a OOIEH YacTH MPOBECTH 0OOCHOBAHHYIO pa3paboTKy
KOHIICTILIMY aBTOMAaTU3MPOBAHHON CXEMbI YIIPABICHUS 3a/laHHBIM TEXHOJIOTHUYECKUM arperaroMm C
Y4ETOM OCOOEHHOCTEHW TEXHOJOTHYECKOTO Mpollecca U MHTerpamuei paspadareiBaemoir ACY ¢
opyrumu moacuctemMamu. OOmiass 4acth SBISIETCS NEePBBIM HYMEPOBAaHHBIM pa3lielioM B
MOSICHUTEILHOM 3aIMCKe KypCOBOTO poeKTa. B 00mieil yacTu 00s3aTeNIbHbI CIENYIOIINE Pa3/Ieibl
(Ha3BaHMe paznenoB (OPMYIHPYETCS B 3aBUCUMOCTH OT 33/JIaHHOTO OOBEKTa WM TMpoliecca
YIPaBJICHUS):

5.1. Hasnauenue u xapakmepucmuxa oovexma uiu npoyecca ynpaeienus. B stom pasaene
OIKCHIBAaETCSl OO0INee HA3HAYCHHE TEXHUYECKOTO OOBEKTa, €ro poib B IPOM3BOACTBEHHOM
(TEXHOJOTMYECKOM) TMIPOIEeCCe, OCHOBHBIE TEXHHUYECKHE XapaKTePUCTHUKH OObEKTa U €ro
ocobeHHOCTH. Pe3ympratom paszena OMKHO SBISATHCS ONUCAHME CHUTYallMd B IIEJIOM |
Gopmynuposxa pewraemoti npoonemvr. O0beM pazzaena He Oonee 6 cTp.

5.2. Cmpyxmypa mexuuuecko2o odvekma uiu nocied08ameibHOCmb onepayuii npoyecca. B
9TOM paszzesie MPOU3BOAUTCS ONMHMCAHHWE HAa3HAYCHW OCHOBHBIX YacTell mporecca B 0Omei
cTpykrype. OCHOBHBIC U BCTIOMOTaTeNbHbIE (DYHKIIMHU, peaTi3yeMble ITPOIIECCOM U MX Ha3HAYCHUE
B Ipolecce paboThl 00beKTa WM B mpouecce. B 3Tom paszmene paspabarbiBaeTcsi cxema
CTPYKTYphl OOBEKTa ympaBieHHs (IPUBOAUTCA B TEKCT€ TOSCHUTEIBHOW 3aIUCKH),
NepeYncIsaioTes (yHKIIMH, KOTOPBIE TOJUIekKAT aBTOMAaTHU3allMM U OMHUCHIBAETCS B KaKOW 4acTH
CTPYKTYpHI 3TH (PYHKIMH peanu3yloTcs. Pe3ynbraroM paszziena SBISIOTCS (OPMYIHPOBKA TSN
npoekTa. O6veMm paszzena 4-6 ctp.

5.3. llpunyunsr asmomamuueckoeo ynpasieHus oovekmom unu npoyeccom. B aTom paznene
paccMaTpHuBaeTCsl acleKThl YIPaBIEHUS C TOYKU 3PEHHS TEOPUU aBTOMATUYECKOTO YIPaBJICHUS.
Jist 5TOTO TIPOM3BOIUTCS IUMEPAMYpPHbIL 0030p METOIOB M CIIOCOOOB YIPABICHHUS OOBEKTOM.
BremonHsieTcss aHanu3 CYIIECTBYIOIIUX CXeM M alTOpPUTMOB YIIPaBICHUS OCHOBHBIMHU
napamMeTpamMu OO0BEKTa WM Tpolecca. B pesynbrare BBINONHEHUS paszenia HeoOXOIMMO
ompeAenuTh U (opMamm3oBaTh 0OveKkm asmomamuzayuu, yKa3aB BXOAHBIE U BBIXOJHBIC
nmapaMeTpsl, a TaKKe MEePEUUCIIUTh mpebosanus k npoexmupyemou ACY. Oowem paznena 5-10
CTp.

5.4. Onucanue xoHyenyuu npeonazaemou CUCMeMbl A8MOMAMUYECKO20 YNPasLeHUus IS
JOCTH)KEHUS LIeJM IMpOeKTa U pPelIeHus CPOopMyIHpPOBaHHONW mpobiembl. B stom pasnene B
COOTBETCTBUH C TMPEICTABICHUSIMH O (YHKIIMOHUPOBAHHU OOBEKTa, pe3ylbTaTaMH aHalln3a
CYIIECTBYIOIIUX CXEM YIpaBieHUs M HH(popMmanmel, MOIYyYeHHOW M3 JUTEpaTypHOro ob3opa
apTYMEHTHPOBAHO OIHCHIBACTCS CYTh MPEIIOKEHHH 10 aBTOMATHU3aI[UHN OHOTO MJIA HECKOIBKHX
napaMeTpoB IpoLecca, a TaKkKe CHOCOObI OLUEHKH A(PPEKTUBHOCTH IpeiaraéMbIX pEIIeHHH.
Onucanue TpoBOAWUTCS B CBOOOmHOW Qopme. [lpm sToM nomkHa OBITH ONpeneneHa
HEOOXOJMMOCTh aBTOMATHU3AIlMM PACCMaTpUBAaEMOT0 IMpollecca M YKa3aHbl, KaKk U KaKUMHU
GYHKIMSIMU CUCTEMBI OyAYT peain30BbIBATHCS TPeOOBaHUS, CHOPMYIUPOBAHHbBIE B IPEABIAYIIEM
nyHkre. [lo pesynpratam paszpa®otku koHuenuuun ACY ¢dopmupyeTcss U ONMUCHIBaeTCS cxemda
cmpyKkmypHo-@yrKyuornaivHou opeanuzayuu. OoweM paszaena 4-6 crtp.

5.5. Bb1600 no obweti (meopemuueckoti) yacmu Kypcoso2o npoekma. B BbIBojie HEOOXOIUMO



MPOBECTU CBSI3U MEXAY MpEAJaraéMbIM PEIICHUEM U peajJbHbIM COCTOSHHEM JIeJ B acleKTe
ABTOMATH3AIMU OJTHOTO WJIM HECKOJIBKHUX MapaMeTpoB WM (PyHKIHMI 00beKTa WM mporecca. B
BBIBOZIC  HEOOXOAMMO  aKTyaJlM3WpOBaTh  HEOOXOAMMOCTh  MPAKTHUYECKOW  peanu3aiuu
MpeajiaraeMoro pemieHuss M cpopMynupoBaTh 3amadyd Il JOCTHDKCHHS IEJIM TPOEKTa H
npeAroiaraeMele pe3yabraTsl mpoekra. O0beM pasnena 3-5 cTp.

O0BeM 00111el YacTH KypcoBoro npoekra 20 - 25 c1p.

6. CneumnanpbHasi yacTb. B cnernuaibHON 4acTu KypcOBOTO MPOEKTa pa3padarhiBaeTcs U
uccuenyercss paboTa 3aJaHHOTO TEMOM OAHOTO KOHTYpa PEryJIMpPOBAHMUSA W €r0 MHTETpauus B
cymectBytomyto ACY. CreuuanbHas 4acTh SIBISI€TCS BTOPBIM HYMEPOBAaHHBIM DPa3/ieioM
KypcoBoro mnpoekra. CTpyKTypa CHEeUHalbHOM 4YacTH KypCOBOTO IPOEKTa BKIIOYAET B ceOs
clenyrolure o0s3aTelIbHbIe pa3elbl.

6.1 Hccneoosanue ceoticme obvekma unu cucmemsl. B 3ToM pasnene Ha OCHOBE JTaHHBIX,
MOJYYEHHBIX U3 JTUTEPATYPHBIX HICTOUHUKOB UJIH U3 MIPOBEACHHBIX IKCIIEPUMEHTOB BBIMOIHSIIOTCS
UCCIICIOBAHUS PA3JINYHBIX CBOWCTB OOBEKTA W/WIIM CUCTEMBL. 3ajadeil MCCIIeIOBaHUS SIBIISIETCS
oTpezieNIeHUE BXOTHBIX M BBIXOIHBIX TAPaMETPOB 00BEKTa (CHCTEMBI) U MOIYUYEHUE CBSI3H MEXKIY
HUMH B QopMme 3asucumocmeti. Tak KaKk TPOEKTOM TIPEIyCMAaTPUBACTCS WHTETPALUs
pa3pabaTbiBaéMOro KOHTypa peryiupoBaHus B cymiectByionlylo ACY, TO ycTaHaBIUBAaIOTCS
3aBHCHUMOCTH TI0 B3aUMOCHCTBHUIO OT/ACIBHBIX TOACUCTEM C pa3padaTbIBAEMOIl CUCTEMOIA.

PesynbsraTtoM pazzena sBISIOTCS MaTeMaTHYECKOE OIMKCaHUE, OMPEACISIONIEe CBA3b MEKIY
BBIXOJHBIMU U BXOJHBIMU ITapaMeTpaMH 00bEKTa, a TAKXKE MEXAY pa3padaTrbiBaeMol CUCTEMON U
B3anmMozelicTByromel noacucremoit ACY mipu e€ unterpanuu. O6seM paznuena 3-7 cTp.

6.2. Paspabomka cmpykmypHou cxembl KOHMYPA YHAPAGieHus co cxemou unmezpayuu. B
9TOM pazfienie pa3padarbiBaeTCsl M OMHCHIBAETCS CTPYKTYpHas CXeéMa KOHTypa YIpaBieHHs C
Y4eTOM BBIOPAHHOTO METOAA YIPABICHUS M OCOOCHHOCTEH TEXHOJIOTHYECKOTO IpoIecca.
CTpyKTypHO cXeMa KOHTypa pa3palaTbiBaeTCsi M OINKCHIBACTCS B TEpPMUHAX U MOHSTHSIX,
IPUHSTHIX B TEOPUU aBTOMATUYECKOTO yIpasieHus. i KakJoro 3J€MEHTa CXEMbl IPUBOJUTCS
nepeoamounas QyHKyus unu opyeas QyHKYUOHANbHASA C65A3b, TIO3BOJIAIONIAs CBS3aTh BXOJ U
BBIXOJ] 3B€Ha, M (QOpMHpYyeTcs Mmamemamuyeckas Mmooenb (DPyHKIMOHUPOBAHUS KOHTYpA.
O0s13aTeNbHBIM YCIIOBHEM MPU MTPOEKTUPOBAHUN CTPYKTYPHOI CXEMBbI KOHTYpa SIBJISIETCS HaJMuue
aNeMeHTOB unmezpayuu ¢ apyrumu noacucremamu ACY. IIpoekTupoBaHue B3anMOJEHCTBUS
pa3pabarbiBaeMOro KOHTypa ¢ JIpyrMMH MOJCHCTEMaMH PEKOMEHJIYeTCsl OCYIIECTBIISATh B (hopme
20pU30HMANbHOU WIN BEPTUKAJIbHOM MHTerpauuu. s 31eMEeHTOB WHTErpanuu MpUBOIUTCS
MareMaTu4ecKkoe onucaHue (PyHKIMOHAIBHON CBSI3H.

PazpaboranHas cTpyKTypHasi cxeMa MPHUBOIUTCS B TEKCTE IMOSICHUTEIBHOW 3amucku. B
cilydyae HEOOXOIUMOCTH CTPYKTypHas CXeMa MOKET ObITh BbIHECEHA Ha JIMCT ¢opmara A3 ¢
cobmroienremM TpedoBaHui K oopmiieHuro rpaduyeckoro marepuana. OoweM paszzaena 3-5 cTp.

6.3. Ilpocpammuas peanuzayus mamemamudeckoli mooeiu koHmypa. B sTom pasnene
MPUBOASTCS BBIPAXKEHUS U1 YUCIEHHOTO pacdyeTa BHIXOJHBIX CUTHAJIOB JUHAMUYECKUX 3BEHBEB,
BXOJSIIIMX B CTPYKTYPHYIO CXe€MYy (MHTErpaTrophbl, PEerylsTOpbl U T.I.) U aJTOPUTM BBIYHCIECHUS
BCEX BEJIMYMH, YKa3aHHBIX Ha CTPYKTYpHOH cxeme. AJITOPUTM MpOrpaMMbl pacuera
IpEeACTaBIsIeTCs B BUJIE OJIOK — CXEMBI QITOPUTMA C YIETOM BceX TPeOOBaHUH, MPEIbIBISEMbIX K
0OpMIICHUTO.

[To pa3zpaboTaHHOMY aNrOpUTMy pa3padarhIBaeTCs MporpamMma JUls pacueTa MepexOIHbIX
MIPOLIECCOB B CUCTEME aBTOMATHYECKOTO yHpaBiieHUs. TeKCT mporpaMmbl (MM MPOTrPaMMHOIO
MOJIYJIs) pacueTa BBIHOCUTCS B MPUIIOKEHHE. BhImonHseTcs onucanue padoThl ¢ pa3paboTaHHOM
nporpaMMHOi. MonenupoBanue pabOThl KOHTypa JOMYCKAaeTCs BBINOJHATh B CHCTEMax
MOZIETIbHO-OPHEHTUPOBAHHOTO TPOEKTUPOBaHUs. B 3TOM ciydyae onuceiBaercs pabota u
HACTPOMKU Kaoxcdo2o OJOKa, BXOMAAIIEI0 B CXEMy MOJENH, a BMECTO OJIOK-CXEMBbl alropUTMa
OpUBOIUTCS OJOYHast cxema MojenupoBaHusA. s KIIOUeBBIX OJOKOB CXEMbl IMPHBOAATCS
pe3ynbTaThl X pabOThI B CTAMOHAPHBIX YCIOBUAX (TIPH M0O/1a4€ Ha BXO/Abl CUTHAJIOB MOCTOSTHHOM
BennunHbl). O6BeM paznena 9-12 crp.



6.4. Hccneoosanue nepexoOHbIX npoyeccos 6 KOHmype asmomamuieckoeo ynpasienus. B
9TOM pa3jielie ¢ MOMOIIBIO YUCIEHHOTO AKCIEPUMEHTa HCCIEAYeTCsl MepeXoqHble MpPOIecChl B
KOHTYpE IpU JACUCTBUH BO3MYLICHUN KaK CO CTOPOHBI 3a/IaHUs, TAaK U CO CTOPOHBI HAarpy3KH, a
Takke co CTopoHbl moacucteMbl ACY, ¢ KOTOpPOH MPOMCXOIUT HWHTErpamusi KOHTYypa.
BrimonHseTcs  ompeznereHHE IMapaMeTpPOB HACTPOMKM  pEryasTopa KOHTypa, a Takke
k03()(pUIIMEHTOB MHTErpaluu AJs MOJY4YeHHs MEepPEeXOJHOro mpolecca TpedyeMoro KayecTBa.
['paduku mepexoHbIX MPOLECCOB MPUBOAATCS TOJIBKO Il OKOHYATEIIbHO HACTPOSHHOTO KOHTYpa
perynmupoBanus. O0bem paznena 15 — 18 crp.

6.5. Texnuueckasa peanuzayus pazpabomanHo2o KOHmMypa ynpasienus. B stom pasgene
BBIOUPAIOTCS M MEPEUUCIISIIOTCS TUIBI TEXHUYECKUX CPEACTB aBTOMAaTH3allUU NI peaiu3aluu
oTAenbHBIX (GyHKUUK (PyHKIMHA, KOTOpbIe ompeneneHsl npu ¢popmupoBanuu koHuenuu ACY),
paspabarbiBaeTcs cxema komniekca mexuwuveckux cpeocme ACY TII u ¢pynkyuonanvuas cxema
aemomamuzayuy YOPABICHUS 3aJaHHBIM TEXHOJOTHYECKUM mapameTpoM. [IpomsBogurcs
onucaHue (PyHKIHOHAIBHON CXEeMbl aBTOMAaTHU3allUd B COOTBETCTBUU C OMUCAHHBIMU BBILIE
GyHKIMSAMH  O0BEKTa yIpaBleHHs. B KypcoBOM MpOeKTe HEIOIyCTHUMO HCIIOIb30BaTh
yCTapeBLINE U CHATHIE C MPOM3BOACTBA TEXHUYECKHE CPENICTBA, & TAKXKe HEMOAXOISIINUE IO
TpeOOBaHUSAM K YCIOBHUSAM (yHKUMOHHMpOBaHM. [lo pa3paboTaHHON (YHKIMOHAIBHOW Ccxeme
aBTOMaTH3alK pa3padaThIBaeTCs 21eKmpuieckas TPUHIUNIUANIbHAS cXxeMa. B moscHUTenbHOU
3aIUCKe TPUBOISTCA CXEMBI MOJKIIOUCHHS BHEUIHHUX IIeTIel BCEX MCIOJIBb3YeMbBIX TEXHUYECKHX
CPEICTB, IpPHU HEOOXOAMMOCTH YKa3bIBAIOTCSI MX OCHOBHBIE TEXHHUYECKHE XapaKTePUCTHKU.
DYHKYUOHANIbHAS CXEMA aBTOMATU3ALUU U JleKmpuyeckds PAHIUIHAIBHAS CXeMa BBIHOCHUTCS
Ha nucT ¢popmara Al. O6bem paznena 7-12 ctp.

OO6uwit 06peM cnenranbHO yactu 31-45 crp.

7. 3akiawuenne. B 3aKIF0UeHUN CIIeyeT KPaTKoO U3JIOKUTH OO X0/ pabOThI, OTMETHTH
CTEICHb PEIICHHS TIOCTABICHHBIX 33/1a4, OTMETHTh ObLIA JIM IOCTUTHYTA IEJIb PAOOTHI U K UeMy
OBl TIPUBENIO BHEJPCHHUE PE3YJIHTAaTOB Ha JTAHHOM TEXHOJIOTMYECKOM arperare ¢ TOYKU 3PCHUS
1e1ecoo0pa3HOCTH, BBIPAKEHHOW B (hMHAHCOBOM pe3ynbTare. B 3akitodeHHH HEOOXOIUMO
ommemums KaKue KOHKPETHBIE Pe3ybTaThl ObUIM TIONYYCHBI JTUYHO M KaKWe BBIBOABI OBLIH
caenaHbl. J[OMOTHUTENEHO MPUBOAUTCS KpPAaTKUW pacdeT A ONpeAeNeHUS SKOHOMUYECKON
s dexTuBHOCTH TTpoekTa. OOBEM 3aKITIOUCHUS He MeHee 2 CTP.

8. CnMcok ncenob30BaHHbIX HCTOYHMKOB.

B aTOM paznene npuBOASTCS CCBUIKHM HA BCE MCIIOJIb3YEMBIE JIMTEPATYPHbIE HCTOYHUKU — HE
MeHee 10 UCTOUHMKOB): MEPUOANYECKHE N3JaHus (KYpHAaJIbl); COOPHUKU HAyYHBIX TPYAOB; KHUTU
(yueOHMKH U MOHOTpadun).

B kauecTBe nmuTepaTypHBIX HCTOYHUKOB JJOJDKHBI B 00s13aT€IbHOM MOPSIKE UCIIOIb30BATHCS
KYpHaJbl U3 LIEHTpaJIbHOI nepuoanyeckoil neyaru He crapue 15 et (¢ 2008 mo 2023 r), Takue
kak «M3Bectus BY3oB. UYepnas wmerammyprusi»y, «Ctanmb», «YUYepHble  MeETayIbDY,
«Qnextpomeramnyprus», «Becthuk MI'TY», «HoBocTu depHON MeTayutypruu 3a pyoexom»,
«ABromaruzanusg. CoBpeMeHHbIE TEXHOJIOTHM», «ABTOMATH3allUsg B IPOMBIIUIEHHOCTH,
«OJIEKTPOTEXHUYECKHE CUCTEMBI U KOMILIEKCHD», «COBpEMEHHbBIE TEXHOJIOIMH aBTOMAaTH3aL[IN»,
«ABTOMAaTU3UPOBAHHBIE TEXHOJOTUU U MPOM3BOJICTBA» U APYrHe, a TakKe y4yeOHHKH, ydeOHbIe
nocobuss u MoHorpaduu. Vcrmonb3oBaHHE HWHTEPHET CCBUIOK JOMYCKaeTcs TOJBbKO Ha
MHTEPHET-pecypchbl O(ULINATbHBIX H3/1aTENIbCTB, TOCY/IaPCTBEHHBIX OPraHOB U OPraHOB BIIACTH.

9. Ilpunoxenusi. B mnpunoxeHue cieayeT BbIHECTH (YHKIMOHAIBHYIO CXEMY
aBTOMAaTH3allMM, NporpamMmy (MOIY/Ib) pacyeTa IEpPEeXOIHBIX IPOLECCOB, 3JIEKTPUUYECKYIO
IPUHIUIHAIBHYIO CXeMy KOHTypa. [Ipyn HeoOXoquMOCTH B ciaydae OOJIBIIOro 00beMa pas3zienoB B
NPUIIOKEHUE MOTYT OBITh BBIHECEHBI MaTeMaTHUECKasi MOJIENb M PacyeThl [0 HEM, a TaKkkKe pacyeT
HKOHOMHYECKOH 3(h(HeKTUBHOCTU pabOThHI MPEAIOKEHHOTO KOHTYpa YIIPABIIECHUSI.

OO6uwmit 06beM MOCHUTENBHOM 3anucku (0e3 yueta nmpuiioxeHuit) cocrasister 50-65 crp.



3 CTPYKTYPA U COCTAB KYPCOBOI'O ITPOEKTA

3aKOHYEHHBII KypCOBOI MPOEKT J0JDKEH BKIKOUATh:

1. losacnumenvuyro 3anucky, BKIOYAKOLYIO:

® TUTYJIbHBIN JIUCT;

® JTIUCT 33J]aHUs1 HA BBIIIOJIHEHUE KYPCOBOI'O IIPOEKTA;

® COJICpXKAHUE;

* pechepar;

® BBEJ/ICHMUE;

® 00UIYIO U CHEIHANIbHBIC YaCTH;

® 3aKJIIOUYEHUE;

® CIIMCOK HCIOJIb30BAHHBIX UICTOYHUKOB U MPUIIOKEHUS.

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

2. JleMOHCTpallMOHHBIM MaTepuall B (hopMe Mpe3eHTaluu, B KOTOPOH TOJIKHBI ObITh
MPEICTABJICHBI BCE HEOOXOAMMbIE MAaTEPHAIIBI JIJIsl 3aIIUTHI KypCOBOTO ITPOEKTa IS TOKJIaaa (Kak
npaswio 12-15 cnaiinos, nns goknaga 7-10 munyt). B mpesenranuu (Kak ¥ B MOSICHUTEIHHON
3aIrcKe) B 0053aTEIIBHOM MOPSIKE TOJKHBI COIEPIKATHCS:

. mema, pewaemas npodiema, yeisb 1 3a0ayu KypcoBOTo MpOEKTa;

. CMpYKmMypa mexHono2uyecko2o mporecca Wil o0beKTa ¢ yKa3aHHeM, B paMKax
pa3pabaTeiBaeMON CHCTEMbl aBTOMATH3AllMM, JHAa30Ha HW3MEHEHUS KOHTPOJIHMPYEMBIX U
peryIupyeMbIX apamMeTpoB;

o mpeb6oganus K pa3pabaTbiBaeMO cHCTEME aBTOMATH3allMM C YKa3aHHEM HX
HEOOXOJUMOCTH, & TAKXKEe 3a0ay, PeIIaeMbIX CUCTEMOI aBTOMAaTH3all1u;
J CXeMa  CMpPYKMYPHO-Q)YHKYUOHANLHOU — OpeaHu3ayuyu  aBTOMATU3UPOBAHHOMN

CHUCTEMBbl  YIPaBJICHUS  TEXHOJOTMYECKMM  TapaMeTpoM  MPOIECCa,  BBITOIHSIOMEH
npeIbsBICHHBIC TPEOOBAHUS U COJIEpKaIIUil a7eMeHThl uHTerpaunu ACY;

J CMpPYKMypHas cxema KOHTypa YIpPaBJICHUS MapaMeTpPOM TEXHOJOTHYECKOTO
mpolecca M ero mamemamuyeckass Mooelb, BKIIOUYAIONIEH MaTeMaTUYecKoe MpeACcTaBlIeHUE
3aBUCHUMOCTEN MEXKTYy BXOJaMH U BBIXOJIaMH OOBEKTa YIPABICHUS U BCEX JIEMEHTOB, BXOISIIINX
B KOHTYD;

o aneopumm MOJAETUPOBaHUS pPAOOTHl KOHTypa B NEPEXOJHBIX pexuMax MpH
JEHCTBUH BO3MYIIICHMI;

o CXeMa KOMNIeKCa MeXHU4ecKux cpeocme CHCTEMbl YIPABJICHUS 3aJaHHBIM
IapaMeTpoM;

o @yukyuonanvnas — cxema  agmomamu3ayuu — KOHTypa  PEryJIMpOBAHUS,

BKJIIOUAIOLIYI0 3JIEMEHThl HHTerpanuu c Apyrumu mnojacuctemamu ACY, cneunduxanus
00opyIoBaHus;

. INEKMPUHECKAsl NPUHYUNUATbHASL CXeMa KOHTYpa PeryTHpOBaHUS;

o 2paghuxu PacYETHBIX MEPEXOHBIX MPOIECCOB MPHU ONTHUMAIBHON HACTpOiKe
CUCTEMBI AaBTOMATHUYCCKOI'O YIPAaBJICHUSA IIPHU )IeﬁCTBHH BOSMyHIeHI/II\/'I CO CTOPOHBI Pa3HbIX
ssmemeHToB ACY;

o pe3yibmamsl UCCIIEOBAHNUS MEPEXOTHBIX MPOIECCOB B KOHTYPE aBTOMATHYECKOTO
YIIPaBIICHHUS.
o 3aKJTI0YEeHHE TI0 padoTe.

3. UepTexu mpoeKTa, BKIIOYAIOIIIHE:
® (DYHKYUOHANBHYIO CXeMy aBTOMATU3AlUU TEXHOJIOTHUYECKOTO MPOoIlecca;
® NPUHYUNUATBHYIO 2JIEKMPULECKYI0 cXeMy KOHTYpa aBTOMAaTUYECKOrO YIpaBIeHUsI.
Cxembl BBIMONHSIOTCS Ha JucTtax ¢opmara Al — A2, CKIIagbpIBalOTCS B COOTBETCTBUU C
«I'OCT 2.501-88 IIpaBuna yueTa U XpaHESHUs» U TTOIITUBAIOTCS K TTOSICHUTEIIbHON 3aITHCKE.
Ecniu B pe3ynbrare KypcOBOTO MPOEKTUPOBAHUS OBUIM TMONXYYEHBI JIOMOTHUTEIbHBIC
pe3yabTaThl, TO HUX BO3MOXHO TPHUBECTH B TEKCTE IMOSCHUTEIHLHON 3aliCKU W BBIHECTH B



Ipe3eHTAalUl0 B  paMKaX YCTaHOBIEHHOro oObéma. [l ewldenenmvix  Kypcueom
BBILICTIEPEUNCICHHBIX ~3JEMEHTOB KypCOBOTO IIPOEKTa BBINONHAETCS OLIEHMBAaHUE, IIO
pe3ylbTaTaM KOTOPOro JeIaeTcs 3aKI0UeHHE O JOIYCKe K 3aluTe.

4 NOPAAOK INPEACTABJIEHUSA U 3BALIATHI KYPCOBOI'O ITPOEKTA

KypcoBoe mpoekTtupoBaHHE MPOBOTUTCS B TeUeHHE ceMecTpa. s CTYIEeHTOB 3a04HOU
(dopmbI 00yUeHHS KypCOBOW MPOEKT BBIIOIHATCS A0 HAYA/1a CIEAYIONIEH 1MOCie BbIIauM 3a1aHus
ceccud. 3aJjaHle Ha KypCOBOE MPOCKTUPOBAHKE BBIIACTCS MHIUBUAYAIBHO, B TCUCHUE NEPEbIX
08yX Hedelb XOMa KypCOBOTO IPOCKTHPOBAHMSA. 3a OTO BpeMs HEOOXOAMMO OOCYIHUTh C
PYKOBOJIUTEJIEM KYpPCOBOTO IPOEKTAa TeMy M TOATOTOBUThH JIUCT 3aJaHWs HAa BBINOJHCHHE
KypCOBOTO IpoeKTa. JINCT 3a1anns NOANUCHIBAETCS] PYKOBOIUTEIIEM.

BeimonHeHe KypcoBOro MpoeKTa MPOBOUTCS Ha pe2yisipHoli OCHOBE, C TIPEAOCTaBICHUEM
PYKOBOJUTEIIO IMIPOMEKYTOUHBIX PE3YJBTATOB HE PEXKE YeM pa3 8 06e Hedese. XOH BBITOTHEHHS
KYpPCOBOTO MTPOEKTa KOHTPOJIUPYETCS PYKOBOTUTEIIEM.

Ionnocmyuio 8binonHenHbIli KYpCOBOM MPOEKT B «3JIEKTPOHHOM» BUJE, MPEICTABISETCS HA
IPOBEPKY MPENOJABATEII0 MOCPEICTBOM 00pa30BaTEILHOIO MOpTaia (IOMyCTUMBbIE (OpPMAaThI
daitmos ODT, ODF, DOC, PPT, PDF) ue nosorce, uem 3a 10 Oneti 10 OKOHUAHHS cCeMecTpa U
Havasia ceccu. [locie mpoBepKu KypcoBOTo IPOEKTa (CPOK MPOBEPKU He Hoiee 3-x pabounx JHEN)
CTYHCHT NOJY4aeT PEICH3UI0 Ha KypCOBOM MPOEKT, B KOTOPOH OTPa)kaeTCsl MOJTHOTA BHIOTHEHUS
3aJlaHMs, 3aMEYaHUs 0 BBITOJHCHUIO TIOCTABJICHHBIX 3aja4, M PEHICHUE O JIOMYCKE K 3aIluTe
paboThl. JlONOJTHUTENBHO, MOKET OBbITh MPEI0CTABIECH YEK-ITUCT IPOBEPKHU.

[Tpu Hemomycke K 3amuTe M0 PEIICHHIO PYKOBOIUTEIS MOCIE YCTPAHCHHS 3aMEYaHuil 110
OKOHYAHHsI CpOKa KypCOBOTO IMPOEKTHUPOBAHHUS JIOIYCKAETCS €Ie OJHAa MOBTOpPHAs IpPOBEpKa
MarepuasoB KypCOBOTO MPOEKTA.

HpI/I IMOJIYYCHHHU JOITYCKa K 3allIMTC HA3HAYACTCA AaTa U BPEMA 3allIUThI KYpCOBOI'O ITPOCKTA,
Ha KOTOPYIO HEOOXOIUMO MOATOTOBUTH BCE MaTepHUAIIbI TPOEKTa B «OyMakHOM» Buje. Ha 3amure
C HCIIOJIb30BAHMEM MaTepHalioB MPE3EHTAlUU JenaeTcs Aokiaj (Bpems nokiana 7-10 MuHyT)
nocje KOTOpOro Aal0TCs OTBETHI HAa BONPOCH WIEHOB Komuccuu. Ilo pesympratam KypcoBOTro
MPOCKTUPOBAHHA BBICTABIIACTCS OLICHKA.

5 3TAIIBI KYPCOBOI'O IPOEKTUPOBAHUSA
IIpy BBIOJHEHUWM KYpPCOBOTO TIPOEKTa CIEAYeT NPUIEPKUBATBCS — CIEAYIOUIEH
MOCJIEZI0BATEIbHOCTH BBITOJIHEHNUS.

1. Tlomyuenue 3afaHus Ha KypcoBO€ NPOEKTUPOBAHHE, MOATOTOBKA JIMCTA 33JaHusi, cOOp
HCXOJHBIX TAHHBIX, BHIIIOJIHEHUE JINTEPATYPHOTO 0030pa.

2. TlocranoBka nenu M (OpMYJIMpPOBKa 3ajad, pellaeMbIX B IpoekTe. BeimonHeHue u
MOJArOTOBKA  pe3y/lbTaTOB  aHaiM3a  HMH()OPMALIMOHHBIX  HCTOYHUKOB IO  3ajJayam
TEXHOJIOTUYECKOTO  Mpollecca,  KOHTPOJUPYEMBIM M pEryjJupyeMbIM  IapameTpam,
CYILIECTBYIOIIUM PELIEHUSIM 110 aBTOMAaTH3aI[M1 aHAJIOTHYHBIX ITPOLIECCOB.

3. Onpenenenue, aHanmu3 U ¢opmanuzaimus oObekTa ympasieHus. DopmynupoBka
TpeboBanuit k ACY B COOTBETCTBHHM C 3aJadaMH TEXHOJIOTMUECKoro mpoiecca. Omnucanue
bynkuui, peanmuzyeMseix ACY.

4. W3ydyeHue XapakTepUCTHK OOBEKTa YMpaBIEHUS M OCOOEHHOCTEH IO YIPaBICHHUIO
00bekTOM. Pa3paboTka KOHIENIIMM CHUCTEMbI YIPABIECHUS C Yy4eToM e€ HHTerpaluu B
cymectByomue ACY. PazpaboTka cxembl CTpyKTYypHO-(pyHKIIMOHAIBbHOM opranuzanuu CAP.

5. Pa3paboTka maremaTudeckoil MOJAETH KOHTYpa PeryJMpoBaHHs U TpeACTaBIeHUE €€ B
dopme cTpykTypHOUH cxeMbl. Pa3paboTka anroputmMa (QYHKIMOHHUPOBAHUS KOHTypa U
BBITNIOJTHEHUE BBIUMCIMTEIBHOTO IKCIEPUMEHTA 10 HCCIIEJOBAHHMIO NEPEXOAHBIX MPOIECCOB B
CAP.

6. Broimonnenne TtexHuueckod peanuzanuun  CAP. Pa3paboTka cxembl KOMILIEKCa
TEXHUUYECKUX CPEJICTB, BEIOODP U ONMHMCAHNE TEXHUUECKUX CPEJICTB aBTOMATU3AlUU, U3YYEHHE CXEM
MNOJKJIIOUYEHUS] BHEIIHUX Lenei, pa3paboTka (YyHKIMOHAIBHOW CXEMbl aBTOMAaTHU3ALUU U



IEKTPUYECKON IMPUHLUITMAIIBHON CXEMBL.
7. TloxgroroBka pedepara, comepxanusi, 0hOpMICHHE TOSICHUTETHFHOM 3aIMUCKHU MOATOTOBKA
IPE3CHTALUU U JOKJIaJa.

Jns cTyneHToB O4HOM (hopMBbl OOyuUeHHs] KaXKIblii 3Tal MPOEKTa BBITOIHACTCS B XOIE
IPAaKTUYECKUX 3aHATUI U OLIEHUBAETCS PYKOBOJUTENEM IIpoeKTa. J[j1s cTyaeHTOB 3a04HO (hOopMbI
o0yyeHMs: JTambl IPOEKTA BBIIOJHAIOTCS CAMOCTOSTEIBHO Ha PEryIsIpHOM OCHOBE.
OpHEeHTHPOBOYHO, BpeMS BBIIOIHEHHS KaKIOTO ATAla MPOESKTUPOBAHUS COCTABIIAET ABE HEICIIN.

Ta0muna 1
CpOKH BBITIOJIHEHHSI ITANOB MPOEKTA JJISl CTYICHTOB PA3IUYHbIX (GopM 00ydeHHUs
27.03.04 27.03.04
Oran BbIIOTHEHUS

O04YHOE O0yUYCHHE 3a09HOE 00yUYCHHUE
1. ITomyuenue Tembl ¢beBpaib, 8 cemecTp SHBapb, 5 Kypc
KypPCOBOI'O ITPOEKTa
2. BrinonHeHue u (dheBpanb — maid, 8 SITHBapb-aIlpessp, 5 Kype
o(opmIIeHHE KypCOBOIO | CEMECTP
MIPOEKTA
3. 3aiuTa KypcoBoro Maii, 8 cemecTp SHBaph, 11 cemectp
MIPOEKTA amnpesb, 5 Kypc

6 PEKOMEHJIALIMUA ITO BBITIOJITHEHUIO KYPCOBOI'O ITPOEKTA

Jyise Ka4eCcTBEHHOW IMOJTOTOBKM KYypPCOBOTO MPOEKTA M IOJIHOTO PEIICHHS MOCTaBICHHBIX
3a/1a49 He0OXOMMO TIPHUJICPKUBATHCS CIEAYIONTNX PEKOMEH/TAIIHHN.

1. BelnoaHeHHe  KypCcOBOIO  IPOEKTa  JIEMOHCTPUPYET  CIIOCOOHOCTh  CTYJCHTA
CUCTEMATHYECKH, IICJICHANIPABICHHO, a TJaBHOE CaMOCTOSTEIbHO IPHUHUMATH PEIICHHUS B
npoiiecce paboThl HaJl IPOEKTOM.

2. Pabora Hajg TPOEKTOM KYpCOBOTO TPOSKTUPOBAHUS JIOJDKHA BECTHCH PETYJSPHO B
TEYEHHE BCETO BPEMEHU C MPEAOCTABICHHEM IMPOMEKYTOUHBIX PE3YyIbTaTOB PYKOBOAUTEIIO
MPOEKTA.

3. Tema npoekTta BEIOMpaeTcs UCXOAsI U3 UMEroIIelics HHPOPMAIUH 110 aBTOMATH3UPYEMOMY
TEXHOJIOTHYECKOMY TMPOIECCY M WMCXOJHBIX JaHHBIX, IMOJYYCHHBIX Ha MPOWU3BOJCTBEHHON
MPAKTUKE WA MECTE paOOTHI.

4. Tlocie BBIOOpa TEMBI MPOEKTA W TIOMYUYCHUS 3aJaHHUS PEKOMEHIYETCS COCTABUTH ILUIAH
paboThl ¥ MO BO3MOXKHOCTU OOCYIUTh €r0 C PYKOBOAUTENEM. XOPOIIUM PEHICHUEM SBIISETCS
MOJrOTOBKA IIaHa B (opMme cojaepkaHUs TIOSICHUTEIBHON 3amuckd. [lpumep 1mrabioHa
CoJlep’KaHusl TPUBEJEH B KOHIIE ATOro paszaena mocobus. B mraGnone mpuBeieHBl HAa3BaAHUS
pa3zenoB U MyHKTOB B 001IeM BHJIE, B CBOEH paboTe UX HeoOXo0umMo KOHKpemu3uposams.

5. Bo BpeMs 3ammTBl KypCOBOTO MpPOEKTa YIENATh BHHMAaHHUE IOJYYCHHBIM B paboTe
pe3ynbTaTam, a He ONMUCAHMIO CXeM, TpaduKoB, U .T.J. (€CIU ATOro He TpeOyeT 3aJaHue U JIOTHKA
noknana). PekoMeHyercst mpu OMMCaHUU Pe3yabTaTOB UCIONIB30BaTh B JIOKIaje Gppas3bl HAaUMHas
cioBamu: «B pe3ynpTare aHamm3a yYCTAHOBIEHO...», «CQOpMYITHpPOBAaHBI — CIEIYIOIINE
TpeboBaHust ...», «OrmnpeneneHsl mapameTpsl...», «llomydyeHo pemienue...», «BbinonHeH
pacuer...», «Pa3paboTana cxema...», Y CTaHOBIIEHO, UYTO ...», «[[oATBEepKIeHAa B3aUMOCBSI3b. .. »
U T. 1.

Ecin tpebyercs cienarb yrOYHEHHE, HApPUMEP CTPYKTYPBI pa3paOOTaHHOW CXEMBI, TO
PEKOMEHIYETCsI UCIIONIb30BaTh MEPEUMCICHUE DIIEMEHTOB M3 KOTOPOH OHAa COCTOWT, Ha4YMHAas C
¢pa3, Hanpumep, «Cxema BKITFOYaeT B ce0sl. . .», «OCHOBHBIMH CHTHAJIAMH CHCTEMBI SIBIISTFOTCS. . . ),
«BBIXONHbIE CHUTHABI HAa CXeMe MPUHUMAIOT CIEAYIOUIUE 3HAueHUs...», «BIOK BBITONHSAET
ciaenyromue (QyHKIUHU...», «CHcTemMa pemraer Cileayromue 3aaadd...», «IJIEMEHT CXEMBbl
MpeaHa3HaueH...» U T. 1.



[[TaG1oH MPUMEPHOTO CONIePIKaHUS MTOSICHUTEITLHON 3aMMCKH

Pedepat

BeepeHune

1. Tema obuwein yactu (15-25 cTp.)

1.1 XapakTepucTUKM 06beKTa MK NpoLuecca ynpaBaeHus

1.2 AHanu13 TeXHONOIMYeCcKoro npouecca nan obbekTa

1.3 MprHUMNbI aBTOMATUYECKOrO YNpaBaeHNsa 06beKTOM UM NpoLecca

1.4 NMpepnoxeHne nNo aBTOMATM3aUMKU NpouLecca — OMUCAHME, KOHUENUWA, CTPYKTYpa,
aprymeHTaumsa, CTPYKTYPHO -PyHKLMOHANbHaA opraHusauma ACY.

1.5 BoiBog No pasgeny

2. Tema cneumanbHoi Yactu (25-35 cTp.)

2.1 WccnepoBaHMe cBOWMCTB OObEeKTa ynpas/ieHUs WAKW Npouecca, aHa/Au3 MpPoLeccos,
NPOUCXOOALLMX MPU UHTETPALMN CUCTEM.

2.2 CTpyKTypHas cxema KOHTypa CO CemOM MHTerpaumm. MatemaTmyeckaa MoAeNb
KOHTYpa, 06bekTa U cuctembl HTerpauum CAP.

2.3. AnropytmMmnsauma M NPorpammHan peanmsauma MaTemaTUYecKonm MOAEeNM KOHTypa
ynNpas/ieHNA NAapamMmeTPOoOM.

2.4 MeTtoanKa BblbOpa U BbIOOP HACTPOEYHbIX KO3PIMUMEHTOB M UCC/eaoBaHUE
npoueccos GyHKUMOHMPOBAHUA KOHTYpa.

2.5 TexHu4yecKas peanusauma pa3paboOTaHHOrO KOHTypa YNpaBAEHUA: KOMMJIEKC
TEXHUYECKMX  CpeacTB,  OyHKUMOHANbHAsA  CXema  aBTOMATM3aUMKM,  31eKTpuyeckas
NPUHUMNNANBbHAA CXeMa KOHTYpPa CUCTEMBI YNPaBAEHMUA

3akno4veHue

CnMCOK MCMONb30BaHHbIX UCTOYHMKOB (HE meHee 10 MCTOYHMKOB)

MpunoxeHua

7 KPUTEPUU OLHEHKMU PE3YJIBTATOB KYPCOBOI'O ITPOEKTA

IIpn oueHke pe3yapTaToB KypCOBOIO IPOEKTA BBIIIOJIHIETCS OLICHMBAHUE Ka)J0ro
’JIEMEHTA NPOEKTa, YKa3aHHOTO JUId pa3padOTKH B M. 5.2, a TakKe B3aUMOCBS3b MEXAY
oTHenbHbIMU pazaenamu. Ocoboe BHUMaHHME NPHU OICHUBAHMM YNEISETCS JIOTUYECKOM CBSI3U
OTAETBHBIX AJIEMEHTOB MPOEKTa MEXy coO0i. B Tabn. 1 mpuBeneH OLEHOUHBIN JIUCT, KOTOPBIN
3aI0JHACTCA PYKOBOAWUTEIEM IIPOEKTAa M CIYKUT I KOJWYECTBEHHOM OLICHKHM KadecTBa
BBINOJIHEHHSI KypcOBOTO IMpoekTa. Eciau o6muit 6am npoekra cocTaBiseT MeHble, ueM 50% ot
MaKCHMaJIbHOTO 4MCIa 0ajuioB, TO 3TO MOXET SBISATHCS OCHOBAHMEM O HENOIYCKE MPOEKTa K
3alUTe U OLIEHKHU IIPOEKTA KaK «HEYIOBIECTBOPUTEILHON.

AryiomepanuoHHOe NPOU3BOACTBO
1. ABTOomMaru3aIs TEXHOJIOTHYECKOTO MPOIEecca B MOATOTOBUTEILHOM OT/ICTICHHUH.
Crnen.gacts. ONTUMHU3ANNS YIPABICHUS MPOLIECCOM APOOTICHHSI MaTepHalioB C IETbI0
JIOCTHKECHHUST MAaKCUMAJIbHO BO3MOXKHOW TTPOU3BOIUTEIHLHOCTH.
2. ABromaru3anus TEXHOJOTHYECKOTO Mpolecca ClekaHus arnomepara B ycinoBusx OAO
«MMKH».
Crner.yacte. ABTOMAaTH3alUsi MpoLecca PEryIUPOBAHUSI CKOPOCTH aIVIOJNEHTHI 10
3aKOHYEHHOCTH TIpoliecca CIIeKaHusI.
Crner.yacte. OnTuMu3aiusl yrpaBi€HUsT MPOLECCOM YBIAXHEHUS IIUXThI C LENbIO
obecrieueHrss MaKCUMaJIbHOM MPOU3BOANTEIHLHOCTH arJIOMaIITHH.
Crnern.yacte. OnTuMH3anusl yIpaBieHUs MPOIECCOM JI03UPOBAaHUS TOIUIMBA B IIMXTY C
1EJTBI0 00ECTICUCHHSI MAKCUMATBHOW CKOPOCTH CTIEKaHUS aryIOMIHXTHI.
Cren.gacte. Ontummzanusi mporecca M00aBKH yriepoAa B arioOMIUXTy C IEJbI0




JOCTHKEHUSI MAKCUMAJIBHO BO3MO)KHOM MPOYHOCTH AITIOLIMXTHI.
Kokcoxumuyeckoe npou3BoacTBO
3. ABroMaru3aius TEIJIOBOTO U TEXHOJIOIMUECKOIO peXMMa KOKCOBOW OaTapen B yCIOBUSX
OAO «MMKp.

Crneun.gactb. Pa3zpaboTarb aBTOMaTHU3MPOBAHHYIO CHCTEMY KOHTPOJISI U YIIPaBIECHHUS
TEIUIOBBIM PEXHMOM KaMep KOKCOBOM Oatapeu.

4. ABromaru3alMs TEXHOJOTHYECKOTO pPEXHMa paboThl OCH30JBHOTO  OTACICHHS
KOKCO-XuMHUueckoro npousBoactsa OAO «MMK»y.

Creruacte. OnTUMH3alUMs TpolEecca BBIACICHUS OEH30/la C HENbI0 JTOCTHKCHUS
MaKCHUMAaJIbHO BO3MOXKHOTO BhIXO/a OeH3071a.

5. ABroMaruzanus TEXHOJIOTMYECKOIO IIpoLecca YIIENOATOTOBUTEIBHOIO OT/IEICHUS
KOKCO-XMMHUUYECKOTo Mpou3BoAcTBa B yciaoBusix OAO «MMK».
Crer.uacts. OnTHMHU3aLUs Tpolecca APoOIeHUS KAMEHHOTO YIS C IIEeTIbI0 00eCTIeYeHuUs
MaKCHUMAaJIbHO BO3MOXHOW MPOU3BOAUTEIBHOCTU APOOUIILHON YCTAaHOBKH.
JloMeHHOe TPOU3BOICTBO
6. ABTOoMaru3aiusl TEIUIOBOIO M TEXHOJOTMYECKOTo pexkuMma gomeHHou meun NelO) OAO
«MMKH».

Crnern.yactb. ABTOMaTHYECKUA KOHTPOJIb M YOPABJICHHE HIMXTOMOAAYed M 3arpy3Kou
HIMXTHI C UCTIOJIb30BAaHUEM CHCTEMBI OECKOHYCHOM 3arpy3KHu.

Crnern.yacte. OnTuMu3anusi mpouecca MoAadu MPUPOJHOIO rasa B JOMEHHYIO Meub C
LIeJIbI0 YMEHBIIIEHUS pacxoja KOKca.

Crnen.yacte. OnTuMH3anus COOTHOUIEHUS! PACXOAOB MPUPOJHOIO ra3a U TEXHUYECKOTO
KHCJIOpOJa C LIEJIbI0 00eCIeYeHHUs] MaKCUMAJIbHO BO3MOXHOW MTPOU3BOAUTEILHOCTH JIOMEHHOMN
MIeYH.

7. ABTOMaru3auMs TEIUIOBOTO PEXKMMa BO31yXOHArpeBaressi JOMEHHOH Me4d B YCIOBHSX
OAO «MMKp.

Cnen.gacts. OnTtuMmu3anus TEIUIOBOIO peXHMMa BO3JyXOHArpeBareiass ¢ IEJIbIO
o0ecreyeHns MaKCUMaJIbHO BO3MOYKHOM aKKyMYISIIMHU TeTlja 3a epuo/] Harpesa.

Crneu.gacts. OnTUMHU3aLKS YIIPaBIEHUS POLIECCOM CKUTaHUS TOIUIMBA B IEPUO]T HATPEBa
C LIENBI0 JOCTHKEHMSI MAaKCUMaJIbHO BO3MOXHOW CKOPOCTH HarpeBa Kyrosia A0 3aJaHHON
TEMIEPATYPHI.

KucnoponHo-koHBepTepHOE NPOU3BOACTBO CTAJIH
8. ABTOMaTH3alUs TEIJIOBOIO U TEXHOJOTUYECKOTO PEKHMMa BBIIIJIABKU CTAJId B YCIOBMSIX
KKII OAO «MMK».

Crneu.yacte. VYmpaBieHue IpoleccoM, OOecHeuuBaroliee MNpeJoTBpaIleHUe U
HeJIOMyIleHHe BEIOPOCOB pacIiiaBa U IjIaka U3 KOHBEpTEpa.

Crneu.yacts. IIporHo3upoBaHHe TEKYIIETO COJEp)KaHUS yIIepoAa B  Ipoliecce
KOHBEPTEPHOM IIaBKH ( 110 aHAJIU3y OTXOJSIINX KOHBEPTEPHBIX Ta30B).

Crneu.yacte. Pa3paborath cuUCTEMYy HENPEPHIBHOTO  PAaCUYETHOTO  OINpPEAETCHUS
TEMIIEPATYPBI CTAJIM B IIPOLIECCE KOHBEPTEPHOM TUIABKH.

IIpoun3BoacTBO cTAMH B 3J1€KTPOAYTOBBIX Me4ax
9. ABTOMaru3anys TEXHOJIOTUYECKOTO Ipoliecca BelmiaBku ctanu B JJCII nepeMeHHOro Toka
B ycinoBusax OAO «MMK».

Crnen.gacts. Ontumusanus sHepretuueckoro pexxkuma JICII ¢ menpro AocTHXEHMS
MaKCUMaJIbHON MPON3BOIUTEIBHOCTH TEYH.

Crnen.gacts. ONTUMH3AMSA SHEPTETUUYECKOTO PEXHMMA AIEKTPOAYTOBOM IJIaBKH C LIENIBIO
JOCTHXKEHUS] MUHUMAJILHOTO YAEIBHOTO pacxofa MEeKTPUYECKON IHEPIHH.

Crnen.gacts. Ontumusanus sHepretudeckoro pesknma J[CII-180 ¢ menpro goctukeHus
MUHUMAaJIbHON ce0eCTOMMOCTH BBIIIABISIEMON CTaNIH.

Cnen.gacts. ABTOMarmdyeckoe ympasieHue TeminoBeiM pexumoM JICII-180 ¢
UCIIOJIb30BaHNEM MH(POpPMAIMM O KOCBEHHOM METOJIE pacyeTa TeKyIIel TeMreparypbl KHUIKOM
CTaJIH.



JloBoaKa cTAIM B YCTAHOBKAX BHeNe4HOH 00padoTkn
10. ABromarmsanus TEIUIOBOTO M TEXHOJIOTMYECKOTO PEKMMa B arperare JOBOAKH CTald
(AC) B ycnoBusix KKI OAO «MMKp.
Crern.uactb. ABTOMaru3alusi Ipouecca AO03MPOBaHMs U IOJA4YM IIJIAaKOOOpa3yroLuX,
JETUPYIOLIUX U PACKUCIIAIOIINX MAaTEPUAJIOB.
11. ABroMaru3anusi TEXHOJOTMYECKOIO PEKMMa JIOBOAKH CTalM B arperare Ie4yb-KOBII
(AIIK) B ycnoBusix KKI[ OAO «MMK».
Crnen.gacts. ABTOMaTU3UPOBAHHOE YIIPABJICHUE TEIUIOBBIM PEXUMOM HarpeBa MeTajula ¢
MCII0JIb30BaHUEM CHCTEMBI HEIIPEPHIBHOTO TEKYILET0 KOHTPOJISI TEMIIEpATyphl METalIa.
Cnen.gacts. OnTuMM3anus 5SHEPreTUYECKOIO PEXKHMa JOBOIKHM CTald C  LEJIbIO
oOecrieueHnss MakcuManbHOU npousBoautTenbHocty AlTK.
12. ABromaruzanus TEXHOJOTMYECKOTO pPEXKHMMa IPOLECCa BAKYyMHpPOBaHHMS CTajld B
YCTaHOBKE MTOPLIMOHHOTO BaKyyMHPOBaHUSI.
Cnen.yacts.  ABTOMarTH4eCKOE€  yNPABICHHE  IPOLECCOM  BAaKyyMHUPOBAHHA  C
UCTIOJIb30BaHHEM MH(POPMAIIH O TEKYILEM COJEPKAHUU T'a30B B METaIE.
13. ABromaruzanusi TEXHOJOTMYECKOIO pPEXKHMMa IIPOLECCa BAKYyMHpPOBaHHMS CTajad B
ycTanoBke nupkyasinuonHoro tuna B OCIIL[ OAO «MMK».
Cren.uacts. OnTumMu3anys yupasieHUs pacXo10M TPaHCIOPTUPYIOILETo ra3a (aproHa)
LEJIbIO IOCTH)KEHUSI MAaKCUMaJIbHON MPOU3BOUTEIBHOCTH YCTAHOBKHU.
Cren.uacts. Pa3paborarh aBTOMaTH3MpPOBAHHYIO CHUCTEMY OIIpEENICHUs] OKOHYAaHHUS
Ipouecca BaKyyMUpPOBaHUs IPU AOCTHKEHUN 3aJaHHOTO COAepkKaHUs yriiepoja B MeTauie (1o
aHaJU3y OTXOJAIINX ra3oB).

(¢}

PaznuBka craam na MHJI3
14. ABTOMaTH3a1MsI TEXHOIOTUYECKOTO Ipoliecca pa3IuBKHU CTAIN Ha CIsI00BbIE 3arOTOBKU B
yenoBusix KKI[ OAO «MMKy.

Crer.uactb. ABTOMaTMYECKOE pEryJIMpOBaHUE YPOBHEW MeTajula B IPOMEXKYTOUHOM
KOBILIE ¥ KPUCTAJIU3ATOPE.

Crnen.gacts. ABTOMAaTHU3MpPOBAHHAs CHUCTEMa YIPABICHUS CKOPOCTbIO pa3jIUMBKU B
3aBUCHUMOCTH OT TEMIIEparypbl CTalM B IPOMEXKYTOUHOM KOBIIE M MApKHU DPAa3IUBAEMOI
(HanpuMep, TpaHC(POPMATOPHOIL) cTaH.

15. ABromaTru3anus TEXHOJIOTMYECKOTO MPoliecca Pa3IMBKU CTAJIN Ha COPTOBBIE 3arOTOBKH B
ycnoBusx DCIIL OAO «MMKy.

Crner.uacte. ABTOMaTH3amus TMporecca oxJaxiaeHus wmetamwia B 3BO ¢ 1mensio
JOCTHKEHUSI PABHOMEPHOT'O OXJIa)K/IEHUS 3arOTOBKH.

IIpoxaTHoe MpPOM3BOACTBO
16. ABTOMarn3anys TEIIOBOTO peXXUMa METOAUYECKUX Neder B ycinoBusax cra"a 2500 OAO
«MMKH».

Crnen.gacts. OnTtuMu3anysi yHpaBJIEHHsS TPOLECCOM CKUTAHMS TOIUIMBA C LENBIO
JOCTHXKEHUSI MAaKCUMAJIbHO BO3MOXKHOM CKOPOCTH HarpeBa MeTajuia.

Crner.uacte. Pa3paborarh  aBTOMaTW4ecKyl0 CHCTEMY OIpEIeNeHUs]  TeKYIIero
TEMIEPATYpHOTO COCTOSIHMSI HAarpeBaeMoro MeTaljla Ha BBIXOAE U3 I€UYd C LENblo
CTaOMIIM3aluU TEMIIEpaTyphl packara ciIsi00BBIX 3arOTOBOK.

17. ABroMaru3aius TEIUIOBOTO peXxuma Ipu HarpeBe MeTtaia B medax ctana 2000 OAO
«MMK».

Crneu.gacts. OnTUMHU3ALNS YIIPaBIEHUS IPOLIECCOM CXKUTaHUs TOIIMBA B 30HaX HArpeBa C
LIEJIbI0 MUHMMM3AIMY 3aTpaT TOILUIMBA HA HAarpeB.

Crnen.gactb. ABTOMaTuyeckas CucTeMa MPOTHO3UPOBAHUS U KOPPEKIIUU O0IIEr0 BpeMeH!
Harpesa Ka)kJI0i 1101aBaéMoil 3arOTOBKH.

18. ABromaruzamusi TEIJIOBOTO PEXHUMa METOIWYECKHX meueir coproBoro craHa OAO
«MMK» (o BbIOODY).

Crneun.gactb. ABTOMaTHYeCKass CUCTEMa KOPPEKIMHM TEIJIOBOTO peXHMa IMeYd IpH

M3MEHEHUU TEKYIIEW POU3BOJUTEIIBHOCTH CTAHA.



19. ABroMaru3zanus TEIJIOBOTO PEXMMa CBETJIOT0 OTKHUra METajla B Tedax KOJIMaKOBOIO
tuna jguctonpokarnoro mnexa JIII-5 OAO «MMK».

Crner.yactb. ABTOMaruyeckass CHUCTEMa PETyIUpPOBaHUS TEMIIEpaTypbl OTKUTAEMOIO
MeTajia C y4eTOM TUHAMUKU KOJIIaKOBOM U CTEHJ0BOM TepMorap.

20. ABroMaTru3zanMs TEIUIOBOIO peKMMa B 30HaX HarpeBa OamenHod meun AIHIL mexa
nokpbiTuii OAO «MMK».

Cren.9actb. ABTOMaTH3UpPOBAaHHAS CHCTEMa BKIIFOUCHHSI TOPEIIOK C ENIBI0 CTA0MITH3AINH
TEMIEpaTyphl MOJOCHI Ha BBIXOJE M3 YyYacTKa HarpeBa M 0O0€CIeUYeHUsS COXPaHHOCTU
paIuanoHHbIX TPYO.

ConyTcTBYyIomMe NPONU3BOACTBA
21. ABromaru3zauus TEII0BOro pexxuma naporeneparopa (koria) TOL OAO «MMK».

Crnen.gactb. ABTOMaTH3MPOBaHHAsi CUCTEMa  KOPPEKLHMH  TEIUIOBOTO  pexuma
naporeHeparopa npyu U3MEHEHUH KOJIMUYECTBA BhIPA0ATHIBAEMOM AIIEKTPOIHEPTUH.

22. ABromMaru3aius TEIJIOBOTO PEXHMMa PAaCHbUIUTENBHOIO CyIIWIa JJI HMPUTOTOBICHUS
TPaHYJIHMPOBAHHBIX IIJTAKOOOPA3yIOIMINX CMECEH.

Crnen.yactb. ABTOMaTH3alldg TEMIIEPATYPHOTO pPEXHUMa M YIpPaBICHHE MPOILECCOM
CKUTAHMS TOILJIMBA YISl MOTYYEHUS 3aIaHHOTO Ka4eCTBA CMECH.

23. ABromaru3alus TeIIOBOIO pexuMa Mede AJis CYIIKU U OTKUTA U3JIEIHIA OTHEYITOPHOTO
npouszBoacTBa OAO «MMK».

Crnen.yactb. ABTOMaTH3alusi TEIUIOBOTO peXUMa TMeyell C IEeNbl0 JAOCTHKCHUS
TpeOyeMOTo Ka4yecTBa OTHEYIOPHBIX H3ICIUH.



