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PaGouas nporpamma paccMoTpeHa H 0j00peHa Ha 3acefaHuu Kadeapbl ABTOMATH3MPOBAHHBIX
CHCTEM YIpaBJICHHUSI
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Penensenr:

Texuuueckwuit nupexrop 3A0 «KorncOM CKC» , E.IO. Bacunsen



JIner akTyaJau3anuu nporpaMmmsl

[Iporpamma nepecMoTpeHa, oocyxaeHa u ogodpeHa st peanusanuu B 2027 - 2028 yueOHoMm
roJy Ha 3acefaHuu Kagenpsl ABTOMATH3UPOBAHHBIX CUCTEM YIIPABICHHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii C.M. AuapeeB

[Iporpamma nepecmMoTpeHa, oocyxaeHa u ogodpena i peanuzanuu B 2028 - 2029 yuebrHom
rOfy Ha 3acelanuu Kadenpsl ABTOMATU3MPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii C.M. AHapeeB

[Iporpamma nepecmoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2029 - 2030 yueOHoM
TOJy Ha 3ace/IaHuu Kadenpbl ABTOMATU3MPOBAHHBIX CUCTEM YIIPABJICHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit C.M._AH)JpeeB

[IporpamMma nepecMoTpeHa, oocyxkaeHa u onoopena amns peanuzanuu B 2030 - 2031 yueGHOM
TOJy Ha 3ace/IaHuu Kadenpbl ABTOMATU3MPOBAHHBIX CUCTEM YIIPABJICHUS

IIporokom or 20 . Ne
3aB. kadenpoii C.M. Aunjapees

[Iporpamma nepecmMoTpeHa, oocykaeHa u ogoopena s peanuzanuu B 2031 - 2032 yuebHOM
TOy Ha 3acelaHuu Kapenpsl ABTOMATU3MPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit C.M._AHJIpeeB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUTUIMHBI « ABTOMATH3AIMSI TEXHOJOTHYECKHUX MIPOIECCOB U
MIPOU3BOJICTBY» SABIISAIOTCA: 00YUEHHE CTY/ICHTOB BaKHEHIIIMM Hay4YHBIM MPUHIUIIAM
npoekTupoBaHuu oTaeabHbIX YacTel ACYTII B COOTBETCTBUU ¢ TEXHUUECKUM 33JJaHUEM C
Y4€TOM CYIIECTBYIOLIUX U BEIOPAHHBIX ONTHUMAIBHBIX TEXHUYECKUX PEIICHUN, COOMI0Aas
TpeboBaHus K QyHKIIMOHATY cucTeMbl. OOydYeHHe CTyIeHTOB 0OOCHOBAHHIO MPOEKTHBIX
pEILICHUH, a TaKKe Pa3pabOTKU TEXHUYECKON JOKYMEHTALUU JUIsl OTAEIbHBIX pa3/ieioB
ACKU3HOT0 MPOEKTA HAa PAa3IMYHBIX cTausax npoektupoBanus ACY TIIL.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JucuumimHa ABTOMaTu3anys TEXHOJIOTMUECKUX MPOIECCOB U IPOU3BOCTB BXOJIUT B
4acTh Y4eOHOTO Tu1aHa pOpMUPYEMYIO YUaCTHUKAMU 00Pa30BaTEbHBIX OTHOIICHUH
00pa3zoBaTeNbHON MPOTPAMMBI.

JUis n3yyeHus JUCUUIUIMHBI HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHUs),
c(OpMHUPOBAHHBIE B PE3yJIbTATE N3YUEHHs TUCLMILUIMH/ IPAKTUK:

ABTOMAaTHU3UPOBAaHHBIE HH()OPMAITIOHHBIE CUCTEMBI

Kommekcsl Texuuueckux cpeacts B CAY

MopenupoBaHue CUCTEM YIIPABICHUS

TexHHnueckue cpefcTBa aBTOMaTU3aluy U YIIPABICHUS

TexHuueckue u3MepeHus U Npuodopsl

CucreMbl aBTOMaTH3aUH U YIIPABICHUS

ITpon3BoacTBEHHAS - IPOEKTHAS IPAKTUKA

ArnmnapaTHoe ¥ IporpaMMHOE 00ECIIeUeHUE OTKPBITHIX HHTEIPUPOBAHHBIX CUCTEM

ba3bl jaHHbBIX U cUCTEMBI auciieTyepckoro ynpasinenus B ACY TII

TexHonornuecKkne KOHTPOJIIEPhI

3HaHus (YMEHUs, BIa/IeHUs ), IOTYYEHHbIE IPY U3yYEHUU JTaHHOM UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

[TpousBoacTBEHHAs — NPEIAUILIOMHAs PAKTUKA

[TonroroBka K cjaue U caya rocyJapCTBEHHOTO 3K3aMeHa

[TonroroBka K npouenype 3aluThl ¥ MPOoLEeypa 3allUThl BBITYCKHON
KBaJIM(PUKAIIMOHHON paboThI

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUMIUTUHBI (MOYJIs1) M IIAHUPYeMbIe Pe3yJIbTaThl 00y4eHus

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI (MOYJsl) «ABTOMATHU3aLUs TEXHOJIOIMYECKHX
MIPOILIECCOB U MIPOU3BOJICTBY 00yUarOIIUIACS TOJKEH 001aJaTh CIEAYIOIMMHU
KOMIETEHIHSMHU:

KO)I HHIUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

I1K-3 CriocobeH npuHUMAaTh y4acTue B IPOEKTUPOBAHUM OTJENIbHBIX YacTel
aBTOMATHU3MPOBAHHOW CUCTEMBI YIIPABJIEHHUs TEXHOJIOTMYECKMMH MIPOLIECCAMU C YUETOM
CYIIECTBYIOIIMX U BBIOPAHHBIX ONTUMAJIbHBIX TEXHUYECKUX PELICHUH, coOmroas
TpeOOBaHUS K PYHKIMOHATY CUCTEMBI M TPOBOIUTH 0OOCHOBAHUE NMPOEKTHBIX PEIICHHH, a
TaKXke pa3padaThiBaTh JOKYMEHTAIMIO TEKCTOBON M rpauuecKoil yacteit 3CKM3HOTO U
TEXHUUYECKOTO MPOEKTOB aBTOMaTU3UPOBAHHON CUCTEMBI YIIPABIEHHUS TEXHOJIOTHYECKUMU
IpoueccaMu

I1K-3.1 Pemaer npodeccrnonanbHble 3a1a4M 10 TPOEKTUPOBAHUIO OTAEIBHBIX
4acTel aBTOMaTU3HPOBAHHON CUCTEMBI YIIPaBICHUS TEXHOJOTHUYECKUMU
poueccaMu

I1K-3.2 BeinonHsieT 0630p CyIIECTBYIONIMX PEIIEHUH 110 aBTOMaTH3aI[H
00BeKTa, OIpeesIIeT TEXHUUECKHE TPeOOBaHUS U NEPEeUeHb U3/IeIHil
JUIS. KOMIJIEKTOBAHHUSI aBTOMATU3HMPOBAHHOM CUCTEMBI YIIPaBJICHUS




I1K-3.3

BeiOupaet crioco6s! pazpaboTku U 0hOpMIIEHHUS! TEKCTOBOW U
rpaduuecKoi yacTeil MPOeKTHOW JOKYMEHTAIIMH aBTOMAaTH3UPOBAaHHOM
CUCTEMBI YIIPaBJICHUS TEXHOJIOTMYECKUMH IIPOLIECCAMHU B COOTBETCTBUU
¢ TpeOOBaHUAMU HOPMATUBHBIX NPABOBBIX aKTOB




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6miast TpyA0€MKOCTh JUCHHUIUIMHBI cocTaBisieT 10 3aueTHbIX enuuul 360 akaj. 4acoB, B TOM

qHce:
— KOHTaKTHas pabora — 36,2 akaj. 4acoB:

— ayIuTOpHas — 28 akajl. 4acos;

— BHeayAuTopHas — 8,2 akKaJl. 4acoB;

— camocTosTenbHas pabora — 306,4 akaj. 4acos;

— B (popMe IpaKTUIECKOI MOATOTOBKH — 2 aKaj. 4ac;
— MOATOTOBKA K 3Kk3aMeHy — 17,4 akaj. yac

®dopma aTTecTalyy - IK3aMeH, KypCOBOU MPOEKT

AynuropHas ] o
KOHTaKTHas paboTa 5 = ®dopma Tekyero
=
B aKaJ. yacax 3] Bu KOHTPOJIS
Paznen/ Tema 2 (B axan ) == A y P Kox
> & © | camocrosTenbHON |  yCIIeBa@MOCTH H
JUCLUTUTAHBI N £ o . | xommerenyu
g g padoThI TIPOMEKYTOYHOM
Tex naf. HIPaKT. 'S aTTecTaluu
3aH. 3aH. | O &
1. Ctpykrypa coBpemeHHOi ACY
TII
CamocrosTenpHOe
n3yJdeHne
1.1 Uepapxuueckas yueOHO# 1
cTpykrypa ACY TIL Hay4HOU VeTHBH ODOC 0
Yposuu u pyskuuu ACY 05 5 JIUTEPATYPBHI. HeKHHOH}?OM IIK-3.1, IIK-
TII o Ha3HAYEHUIO. ' [Touck MaTeDHA Y 3.2, TIK-3.3
VYupasnsromye ¢yHKIAA JIOTIOTHUTEIHHON puary.
ACY TII. HHPOPMAIIH B
NEKTPOHHBIX
4 Cpe/ICTBax.
CamocTosiTenbHOe
U3yuCHHE
1.2 Buas! obecrieueHuit yaeOHOI 1
ACY. ®opmynupoBka Hay4HOU YcrHbli onpoc o MK-3.1. TIK
TpeboBaHMil K 0,5 10 JUTEPaTyPBHI. TEKITUOHHOMY 32 Hf( 33
¢dyakunonuposanuio ACY. [Tounck Marepuany. - '
3amaun ACY TIL JIOTIOJTHUTENILHOU
uH(popMaIHy 10
TEMeE.
HWroro o pazneny 1 15
2. [lpuHIune! aHamu3a
TEXHOJIOTHYECKOT0 MpoIecca Mpu
MOJIrOTOBKE €r0 K aBTOMATH3aIMU
CamocrosTenpHOE
2.1 IlocnenoBaTenbHOCTH HBVICHUE
MIPOBEJICHHS ATATIOB aHAJIH3a qengoﬁ . VeTHb OIDOC [0
TEXHOJIOTHYECKUX 0OBEKTOB y . p
1IpH TTOATOTOBKE HX K HAY4HOM JICKIIMOHHOMY
ABTOMATH3ALIHN 4 05 05 10 JIATEpaTyphl. Marepuaisy H Io TIK-3.1, TTK-
ITowuck TeMam 3.2, TIK-3.3
O6cnenoBanme 00bEKTa U N ’
06OCHOBAHIE JIOTIOJTHUTEJILHON MIPaKTHYECKUX
nH(GOPMAITUH 110 a0oT.
HEOOXOJMMOCTH CO3/IaHUS B bopman p
AC TeMe.
’ IToaroroBka




OTYCTAa 110

MPAKTHIECKIM
paboram.
CamocrosTensHoe
H3y4YeHHE
yueOHOit n
Hay4YHOU YcTHBIH onpoc 1o
2.2 ®opmHpoBaHUE - P
5 JIUTEPaTypHL. JIEKIUOHHOMY
TpeOOBaHMIA OJIB30BATENS K
N Iouck MaTepHaity " 1o IIK-3.1, TIK-
aBTOMATH3UPOBAHHOM 0,5 1 10 Ny
JIOTIOJTHUTEILHOM TeMam 3.2, TIK-3.3
cucreme. M3yuenne oobekra
nH(OpMAIHH TT0 MPAKTHIECKUX
ABTOMAaTH3aLHH.
teme. [Togroroska pa0or.
oTyera o
MPAKTHIECKIM
paboram.
CamocrosTensHoe
n3ydeHue
yueOHO# 1
2.3 Pa3paboTka KOHLIEILUH Hay4HOH’ YcTHBI onpoc o
ABTOMAaTH3UPOBAHHOM JIUTEPATYyPHI. JIEKITIOHHOMY
CHCTEMBI. DCKU3HBIH 05 1 10 Iouck MaTepuany H 1o IK-3.1, IIK-
mpoekT. [Tpumep ' JIOTIOJTHUTENILHOM TeMaM 3.2, TIK-3.3
pa3pabOTKH ICKU3HOTO uH(OpMaIH 110 MPAKTHIECKUX
MPOEKTAa. teme. [Toaroroka pabor.
oTyera o
MPaKTHIECKUM
paboram.
Hroro no pazneny 1,5 2,5 30
3. AHanu3 TEXHOJOTHYECKHUX
MPOIIECCOB METALTyPTHUECKOTO
MIPOM3BO/ICTBA
CamocTosTenpHOe
n3ydeHue
eOHOM 1
3.1 ABTomaru3zanus ¥ N N
Hay4HOI YCTHBI ompoc 110
npoliecca U3MeIbYCHHUS
JUTEPaTypPHL. JIEKIUOHHOMY
PYZHBIX MaTepHAJIOB.
. N Iouck MaTepHaily U o MK-3.1, IIK-
VYcerpoiicTBa nepBUYHOM 0,5 0,5 10 .
JTOTIOTHUTETBHOMN TeMaM 3.2, TIK-3.3
CTaZMH IPOOIICHUS.
UHPOPMAIUH 11O MPAaKTUIECKUX
OTKpHITBIE U 3aKPHITHIE
teme. [lonroroeka paodoT.
PEeXXUMBI U3METTbUCHHUSL.
oTyera no
MPAKTHIECKUM
paboTam.
CamocToATeNnbHOE
U3y4YeHHE
yueOHOil u
Hay4HOU
JIATEpaTyphl. YcTHBIN onpoc 1o
IMouck JIEKIUOHHOM
3.2 ABTOoMaTu3anus . 1 y
JIOTIOTHATENBHON MaTepHaity U 1o [K-3.1, TIK-
TIPOIIECCOB 0OOTAIEHISI 0,5 0,5 11
undopmaru B TeMaM 3.2, TIK-3.3
JKETIe3HBIX PYI.
AJIEKTPOHHBIX MPAKTHIECKUX
CpeCTBax. pabor.
ITonroroBska
oT4era o
MPAKTHIECKUM

paboTam.




3.3 ABTOoMaTu3anus
mporecca arjoMepaniu

PYIHOM YacTH IMIUXTHI U CamocTosiTensHOe
npoiiecca Mporu3BOICTBA U3yuCHHE
kaThIei. Co bl HOM M
OKa eit. Crioco0 eOHO
HU3MEPEHHsI YPOBHS HayJHOU VYcTHBIH ompoc 1o
MaTepHajoB B OyHKepe, JUTEPATYPBHI. JIEKIIUOHHOMY
THIIBI 103aTOPOB 05 05 12 Iownck MarepHany U 1o IK-3.1, IK-
BHOpaIMOHHbIE, JIOIOJIHUTEIBHOM TeMaM 2, -3.
() ' ! 3.2, TIK-3.3
OapabaHHBIE, TapelbUaThIC. UHPOPMALIUH T10 TIPAKTUYECKUX
XEMBI H CIT Bl teme. IToarorosk: T.
Cxe croco0 eme. [loaroroska ab0
HU3MEPEHHSI MaCChI ChIMTyYUX OTYETA 10
MaTepHajoB Ha MIPAKTUYECKUM
TpaHcnoprepax. CxeMbl paboTam.
yIpaBJIeHHs! JO3UPOBAaHUEM
KOMITOHCHTOB IITHXTEHI.
CamocrosTenpHOe
H3y4YCHUE
3.4 ABToMarm3amus M .
yueOHOil u
mporiecca Mporu3BOICTBA .
Kokca. OCOOEHHOCTH HayHHOH
’ JIUTEPaTyphl. YcTHBIN onpoc 1o
nporuecca. PyHKIHOHATbHAS
exeMa KOHThOMSL 1 TTonck TNEKITUOHHOMY
P . JTOTIOTHUTEIHHON MaTrepuany u 1o [IK-3.1, TIK-
aBTOMAaTH3aI[MH KOKCOBO 0,5 0,5 12
Garapen. OnTiMHsaIMs “HPOPMALIUH B TEMaM 3.2, IIK-3.3
’ 3JIEKTPOHHBIX MIPAKTUYECKUX
yIpaBJICHHS IPOIIECCOM
cpelcTBax. pabor.
WM3BJICYEHHS TTOJE3HBIX
TToaroroBska
MaTepHaJIOB U3 KOKCOBOTO
rasa OTYeTa 0
’ TIPaKTUIECKAM
pabotam.
CaMocCTOsATEIBbHOE
3.5 OcobennocTu
U3y4YeHHE
TEXHOJIOTMH BBIIIABKH .
o yueOHOil u
YyryHa B JIOMCHHOH IEYH. N
o HAy4YHOH
YHKIIMOHAJIbHAS CXeMa e v .
paTypBhl. CTHBIH OTpOoC 10
KOHTPOJISL ¥ YIIPaBJICHHS
BRIIABKH YvIVHA TTonck JICKIITMOHHOMY
YIYHe, JIOTIOJIHUTEIIbHOMN MaTepuaiy U 1o IK-3.1, ITK-
0COOEHHOCTH pabOThI 0,5 0,5 15
OTIEIBHBIX KOHTYDOB H uH(pOpMaIH B TEMaM 3.2, IIK-3.3
P IJIEKTPOHHBIX MPaKTHYECKUX
CHCTEM YIpaBJICHUS: MTOIaun
cpelcTBax. pabor.
MaTepHalioB U 3arpy3KH,
ITonroroBka
TEIUIOBBIM PEKUMOM,
OTYETA I10
ra3oMHaAMHYECKUM
MPAKTUYECKUM
PEXUMOM U XOZIOM TICYH.
paboTam.
CaMocTosTeNbHOS
3.6 TexHOJIOrMYECKHE
U3yuCHHE
0COOEHHOCTH BEITUIABKH .
y4eOHOi u
CTaJIM B KOHBCPTOpAX € Hay4IHOU VYCTHBIN onpoc 110
MIPOJYBKON MeTasIa i P
KHCIOPOIOM JUTEPATYPHI. JICKIITMOHHOMY
P ) ITounck MaTepHaiy U 1o IK-3.1, TIK-
OyHKIIMOHATIbHAS CXeMa 0,5 0,5 10 Ny
JIOTIOJIHUTEILHOM TeEMaM 3.2, IK-3.3
KOHTPOJISl U YIIPABJICHUS Hcho
pMalyu 1o MPaKTHYECKUX
KOHBEPTOPHBIM MPOIIECCOM.
teme. [Toaroroka pabor.
CHCTEeMBI ITPE0TBPAIIICHUS
OTYEeTa 110
BEIOPOCOB U yIIpaBlieHUE
MPAKTUYCCKAM
OTBOIOM IIJIaBUJILHBIX Fa30B.
paboram.
CamocrodrenpHOe | YCTHBIN onpoc 1o
3.7 ABTOoMaTu3anus
MpoIlecca BhIMJIABKH CTalU B H3YHCHHC JICKITAOHHOMY
TEKTPOIYTOBBIX 05 05 15 yaeOHOU 1 MaTrepuany u 1o I1K-3.1, T1IK-
poayr ' ! HaY4IHOH TeMaM 3.2, TIK-3.3
CTaJICIUIaBHIIBHBIX TIeUax
JIUTEPATYPHI. MPAKTUYCCKUAX
MIEPEMEHHOTO TOKa
ITowuck pabor.




JIOTOIHUATEIBLHOMN
“HPOPMALIUH B

IIEKTPOHHBIX
Cpe/ICTBax.
IloaroroBka
oTyera 1o
MIPAKTUYECKUM
paboTam.
3.8 ABromaTuzanus
MIPOLIECCOB BHENEYHON
CamocrosTenpHOe
JOBOJKH CTalId B
U3y4yeHHe
JNEKTPOAYTOBBIX KOBII-IIEYb N
yueOHOH U
(AKITI) u yctaHOBKax N
Hay4YHOU
BaKyyMHUPOBAHHUS CTaJIH. .
JUTEPATypBI. VYcTHBIH ompoc TIo
TexHonornueckue
ITouck JIEKIINOHHOMY
0COOEHHOCTH .
JIOTIOTHUTEIHHON MaTepuaity U 1Mo IIK-3.1, TIK-
IUPKYJISIUOHHOTO 0,5 05 15
“HPOPMAIIUH B TeMaM 3.2, TIK-3.3
BaKyyMHUPOBaHHUS CTaIIH.
3JIEKTPOHHBIX MPaKTUIECKUX
DyHKIMOHAIbHAS CXeMa
cpelcTBax. pa0or.
KOHTPOJISL U PETYINPOBAHHS
IToaroroBka
mporecca BAKYYMHPOBAHHUSL.
oTyera 1o
Onrumuszanus yrnpasieHUs
MIPaKTHIECKUM
MPOIIECCOM JIJIS JOCTIKCHUS
N paboTam.
MaKCHMaJIbHOM
MPOM3BOUTEIBHOCTH.
CamocrosTensHOe
U3y4YeHHE
y4eOHOi u
HayqIHOU
3.9 ABTomaru3zarus JTUTEPaTypPHL. YcTHBIH ompoc 1o
poriecca pasiIuBKH CTAIN Iouck JIEKIUOHHOMY
Ha MaIllMHAX HEMIPEPHIBHOTO JTOTIOTHUTEIHHON MaTepuaity U 1Mo [IK-3.1, TIK-
0,5 05 12,6
ks 3arotroBok (MHJI3) n uH(pOpMaIH B TeMaM 3.2, TIK-3.3
Ha JIMTEHHO- IIPOKATHBIX OJICKTPOHHBIX MPaKTUICCKUX
KOMILJIEKCax cpelcTBax. pabor.
IToaroroBka
oTYeTa 1o
MIPaKTHIECKUM
paboTam.
CamocTosiTenbHOe
n3yveHue
yueOHOM U
HAay4YHOU
3.10 ABTomaTu3anus i N
JUTEPATYPBI. YCTHBIA ompoc 1o
mpoliecca HarpeBa MeTajia
HeDE IDOKATKON 1 B ITouck JIEKLIUOHHOMY
PEA TIp o JIOTIOJTHUTEJIbHOU MaTepuainy u 1o MK-3.1, IIK-
TpoIecce TePMUICCKOM 0,5 0,5 15,2
uH(pOopMaIU B TeMaM 3.2, TIK-3.3
00paboTKH B meyax
OJICKTPOHHBIX MPaKTUICCKUX
KaMEepHOTO ¥ ITPOXOIHOTO
Cpe/ICTBax. pa0or.
THUIIOB
ITogroroBka
oTYeTa 1o
MPaKTUICCKUM
pabotam.
3.11 Ocobennoctu CaMocTosiTenbHOe
ABJICHHUS U3y4yeHHe .
yrp yrenr YerHbIi onpoc 1o
TEXHOJIOTHYECKHM yueOHOH U
[IPOLIECCOM Harpesa Hay4YHOU JICKLHOHHOMY
MI;Tanna B rlel{aI:( 0,5 0,5 15 J'II/ITCy:.T bI MatepraLy 1w o TIK-3.1, TIK-
! ' PaTypl. TeMaM 3.2, TIK-3.3
IIPOXOIHOTO THIIA. ITouck
. MPAKTUYECKUX
(I)yHKL[I/IOHaHBHaH cxema JOIIOJIHUTCIbHOHN a6OT
KOHTPOJISL X YIIPaBICHUS nHopManH B P ’
TEIIOBBIM PEXKUMOM JNMEKTPOHHBIX




CpeICTBax.

MHOT'030HHOM IToxroroBska
HarpeBaTeNbHON HeUH. oT4eTa 1o
OnruMu3anys ynpasieHus MPaKTHICCKUM
TEIJIOBBIM PEXKUMOM paboTam.
HarpeBaTeNbHBIX MEYCH. IMoaroroBka K
9K3aMEeHY
Hroro 3a cemectp 8 187,8 9K3aMeH
CamocrosTenpHOe
n3yveHune
eOHOI 1
3.12 OcobernHocTH i N
HaY4HOH .
TEXHOJIOTHH TTOYIeHHUS VYcTHBI ompoc 1o
IUIOCKOTO ¥ COPTOBOTO 0,5 10 fHTCPATYPEL. JEKIHOHHOMY TIK-3.1, TTK-
! TTonck 3.2, IIK-3.3
npokaTta. ABTOMAaTH3AIHSA . MaTepuany
JIOTIOJTHUTEIILHOM
MPOKATHBIX CTAHOB.
“HPOPMALIUH B
NIEKTPOHHBIX
cpelcTBax.
3.13 Cuctems! yrpaBieHus
rapamMeTpaMu MpoLECcCOB CamocrosTensHoe
MIPOKATKH. YIIpaBIeHE n3yJdeHue
TIOJIOKCHHUEM yueOHOM U
TOPU3OHTAIBHBIX BAJIKOB . Hay4IHOH .
YcTHBIH onpoc 1o
Cucrema aBTOMaTHIE€CKOTO TUTEePaTypPHI. [IK-3.1, TIK-
0,5 5 JICKIITMOHHOMY
peryaupoBaHUe TOJIIUHBI. Iouck MaTeDHA 3.2, TIK-3.3
CucreMa KOMIIEHCAIH JIOTIOJTHUTENHOM puaiy
SKCHEHTPHUCUTETA BAJIKOB. uHbopMaIu B
Cucrema aBTOMaTHIECKOTO NIEKTPOHHBIX
PEryIupoBaHUs IMUPUHBI Cpe/ICTBax.
TIOJIOCHI
3.14 ABromaruzanus
. CamocrosTenpHOe
npoiiecca ropsiyei
n3yJdeHue
npokatku. CHCTEMBI o
yueOHOi u
MTO3HUIIHOHHOTO YIIPABICHHS .
Hay4YHOHI o
MeXaHU3MaMH MPOKATHOTO VYcrHBIH ompoc o
crana. Cucrema 0,5 10 JHTCPATYPEL. JICKIIMOHHOM TK-3.1, TTK-
’ ! TTonck y 3.2, IIK-3.3
pEerynupoBaHus HATSKEHUS . MaTepuaity
. . JIOTIOJTHUTENIEHOM
B HENPEPBIBHON YEPHOBOM
. nHopManH B
rpymne Kierel. YpasneHue
o NEKTPOHHBIX
OXJIK/ICHHEM U CMOTKO¥
cpelcTBax.
TIOJIOCHI
3.15 ABTromaTu3anus
Ipolecca XoJI0IHOH
npokatku. Ctpykrypa ACY
TII HenpepbIBHOTO CTaHa
XOJIOTHOM TPOKATKH.
CamocTosiTensHOe
Cucrema ynpaBlieHUs
N H3y4eHHE
paboToii ctana. CHcTeMBI o
yueOHOI U
yIIpaBJICHUS N
Hay4IHOH .
ruapaBINYCCKUMU YcTHBIN OIpoc 1o
Ha)KMUMHBIMH YCTPOMCTBAMH 0,5 10 JIATCPATYPEL. JIEKITHOHHOM TIK-3.1, TIK-
yerp ’ ! TTownck y 3.2, TIK-3.3
YnpasieHue CKOpOCThIO . Marepuaity
JIOTIOJTHUTENBHOM
npokatku. Cucrema
uH(pOpMaIH B
peryIupoBaHus
INEKTPOHHBIX
IUIOCKOCTHOCTH ITOJIOCHI
cpelcTBax.

HENPEPLIBHOIO CTaHa
XOJIOAHOM IPOKATKH.
ODyHKIMOHATIbHAS CXEMa
ACY TII pesepcusBHOro
CTaHa XOJIOJHOU NIPOKATKU




CaMOCTOSTENbHOE

U3yUYCHHE
eOHOI 1
3.16 CucreMsl y:a Hoi
aBTOMAaTH3alNHU TIpoIecca J'II/ITey:.T . VYceTHbIN onpoc 1Mo K-3.1. [IK
COpTOBOH MIPOKATKH. 0,4 5 HI())I/IC}I? ’ JICKIIMOHHOMY 32 HI,( 33
VipasneHue monoxeHneM . MaTtepuany - '
JIOTIOJIHUTEIBHOI
JINHEEK.
nHdopmauu B
3JIEKTPOHHBIX
cpelcTBax.
3.17 ACY TII npokatku
TpyO Ha HENPEPHIBHOM U CaMocCTOsTENIbHOE
PEIYyKIIMOHHOM CTaHaxX. U3yUYCHHE
OcobeHHOCTH Tpoliecca yueOHOM U
MIPOKATKK TPYO Ha HayIHOU .

p Py i VYcTHBIN omipoc 1Mo K-3.1. TIK
HEMPephIBHOM CTaHe. 04 79 JIUTEPATYPBHI. HEKIHOHHOMY -3.1, TIK-
Cucrema ynpaBleHUS ' ' IMouck MaTeDHA 3.2, TIK-3.3
CKOPOCTHBIM PEKUMOM JTOTIOTHUTEIBHON puaiy
PEIyKIIMOHHOTO CTaHa. uHbopMaIK B
OCOOCHHOCTH YIIpaBJICHHS 3JIEKTPOHHBIX
TEMIIePaTyPHBIM PEKUMOM cpelcTBax.

TIPOKATKHU TPYO
3.18 TexHonoruu u
aBTOMAaTH3aIUs TIpoIecca
! pon CaMocTosiTenpHOe
OTI)KHUTA MOJIOCHI.
U3yUYCHHE
DyHKIMOHATIbHASA CXEMA o
yueOHOM U
KOHTPOJISI U PETYIUPOBaHHS HAvaHOI
TpoI1Iecca OTXKHTra PyJIOHOB B J'II/ITey ATVDEL YcTHBIN omIpoc 1o K-3.1. TIK
KOJIIIAKOBBIX I1€YaXx. 0,4 10 Hgnc);p ’ JICKIITMOHHOMY 32 HIZ 33
Crierdrika mpoTsKHO# N MaTrepuany - '
JTOTIOTHUTEIBHON
Ie4Yu Kak 00beKTa
“HPOPMAIIUH B
aBTOMATHU3aLlNHU.
3JIEKTPOHHBIX
VipasneHue TerI0BbIM
cpelcTBax.
PEXUMOM paboThI
OalIeHHON MeYr
CaMocCTOsTENbHOE
3.19 TexHonoruu u M3y4eHUe
aBTOMATH3AIUS TPOLIECCOB yueOHOM U
TpaBJICHUS ¥ HAHECCHHSI HAyYHOH VeTHbt OO [0
noxpsituil. HenpepsiBHbII 04 10 JIUTEPATYPBI. JICKLII/IOHI—IIDOM MK-3.1, IIK-
KOHTPOJIb MEXaHHYECKUX ’ IMouck MaTeDHA Y 3.2, TIK-3.3
CBOWCTB IMOJIOCHI. JIOTIOJIHUTEIHHOM praiy
YnpasneHue HaTsKEHUEM uH(popMaIU B
IIOJIOCHL. 3JIEKTPOHHBIX
cpelcTBax.
HWroro no pazaeny 91 55 210

4. CuHTE3 CHCTEM YIIPABICHUS




CamocTosATeIbHOE

U3y4deHHe
yueOHO U
Hay4YHOU .
i VYceTHBIN onpoc 1o
JHTCPATYPEL. JIEKIIUIOHHOM
ITouck Y
N MaTepHualy | Io
JIOTIOJTHUTENILHOM
TeMaM
nHdopMauu B
1a00paTOPHBIX U
4.1 ®opmanuzanys KOHTypa 3JIEKTPOHHBIX IK-3.1, IIK-
5 0,4 0,5 0,5 12 TIPAKTUYECKUX
peryiaupoBaHus CpEJICTBAX. 3.2, 1IK-3.3
pabor. [TpoBepka
IToxroroska
rpaduxa
oT4eTa 1o
BBITTOJTHEHHUS
1n1abopaTOpHBIM U
KypCOBOTI'O
MIPAKTHIECKUM
MPOEKTHPOBAHUSI.
paboTam.
IloaroroBka
KypCOBOIO
IPOEKTA.
CamocrosTenpHOe
n3yJdeHue
y4eOHoit n
Hay4YHOH o
VYcTHBIN omipoc 1Mo
fHTCPATYPEL. JIEKIIUOHHOM
ITouck 4
N MaTepuany H 1o
JIOTIOJTHUTENILHOU
TeMaM
uiopmari B 11a00paTOPHBIX U
4.2 Tunbl TOKaTbHBIX 3JIEKTPOHHBIX parop IK-3.1, TIK-
0,4 1 0,5 9,4 NPaKTUYECKUX
KOHTYPOB YIIpaBJICHHS cpelcTBax. 3.2, TIK-3.3
pabor. [IpoBepka
IToaroroBka
rpaduka
oT4eTa o
BBITTOJTHEHHUS
71a00PaTOPHBIM U
KypCOBOTO
NPaKTHYECKUM
MPOEKTHPOBAHUSL.
paboTam.
ITonroroBka
KYpCOBOTO
IIPOEKTA.
5
CamocrosTenpHOE
n3ydeHue
yueOHOM U
HaY4YHOU o
VYcrHBIH ompoc o
JUTEPATYPBHI. EKIIHOHHOM
ITouck 4
N MaTepuany H 1o
JIOTIOJTHUTENEHOM
TeMam
“HPOPMAIIUH B
71a00PaTOPHBIX U
3JIEKTPOHHBIX IK-3.1, TIK-
4.3 Cunres perynsropa 0,4 1 0,5 6 MPaKTHYECKUX
cpelcTBax. 3.2, IIK-3.3
pabort. [IpoBepka
IToaroroBka
rpaduka
oT4eTa o
BBITTOJTHEHHS
71a00PaTOPHBIM U
KypCOBOTO
MPaKTHYECKUM
MPOEKTHPOBAHHUS.
paboram.
ITogroroska
KYpCOBOTO
IPOEKTA.
Wroro no pazneny 1,2 2,5 15 27,4

5. Cuctemnast unrerpanusa B ACY




CamocTosATeIbHOE

U3y4eHHe
yueOHOM U
Hay4YHOU .
i VYeTHBIH onpoc 1o
JUTEPATyPEI.
JIEKIIUOHHOMY
5.1 Metonbl HHTErpanuu TTouck MATEPHATY 1 110
cucreM ACY TII. Buasr JIOTIOTHUATEILHOMN EeMaZ/I
UHTETpaliU CUCTEM. “HPOPMALIUH B
1a00paTOPHBIX U
CrpyKTypHO- 3JIEKTPOHHBIX IK-3.1, IIK-
0,4 0,5 0,5 8 TIPAKTUYECKUX
(hyHKIMOHANBHAS cpelcTBax. 3.2, TIK-3.3
pabot. IIpoBepka
OpTraHHU3aIHs IToaroroBka
rpaduxa
TOPU3OHTAIBEHO oT4eTa 1o
. BBIITOJIHEHHS
uHTerpupoBanaoit ACY 11abopaTOpPHBIM U
KypCOBOTO
MIPAKTUYECKUM
MPOEKTHPOBAHUSI.
paboTam.
IloaroroBka
KypCOBOTO
IIPOEKTA.
CamocrosTensHOe
U3y4YeHHE v .
yaeGHOI 1 CTHBIH OIPOC 10
HayHOI JIEKIIUOHHOMY
JTHTEPATYPHI. MarepHaty U 1o
5.2 CtpykrypHO- TeMaM
Honex 6 TIK-3.1, TIK
(GyHKIMOHATBHAS 0.4 05 8 JOTOTHATETBHOM Ta00paTOPHBIX -3.1, IIK-
OpraHu3alys BepTHKAILHO uHbOpMAIIH B pa6ort. [TpoBepka 3.2, TIK-3.3
uHTerpupoBaHHoil ACY . IEKTPOHHBIX rpaduka
cpecTBax. BBITTOJTHEHU ST
IToaroroBka KypcoBoro
oTYeTa 110 MIPOEKTHPOBAHHUS.
1abopaTopHBIM
CamocrosTenpHOe
n3yJdeHue
yueOHOi u
HaY4YHOU
JUTEPATYPBHI. .
paryp YcrHBIH ompoc o
TTouck
N JICKIIMOHHOMY
JIOTIOJTHUTENIEHOM
WH(OpMALIH B MarepHaty U 1o
anexg OHHBIX remam
5.3 WnTerpanys 10KaJIbHbIX p 71a00paTOPHBIX MK-3.1, IIK-
0,4 0,5 8 cpelcTBax.
koutypoB CAP pa6or. IIpoBepka 3.2, TIK-3.3
IToaroroBka
rpaduka
oTyera 1o
BBITTOJTHEHHS
71a00paTOPHBIM
KYpCOBOTO
paboTam.
MPOEKTHPOBAHMUS.
ITonroroBka
KYpCOBOTO
NPOEKTA.
IToaroroBka k
JK3aMeHY.
Hroro o pazneny 1,2 15 0,5 24
Hroro 3a cemectp 6 4 2 118,6 9K3aMeH, KIT
9K3aMeH, KypCOBOM
Uroro no aucuuruinee 14 4 10 306,4 » Kyp

HPOEKT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTeNbHBIX TEXHOJIOTHH B MPETOAaBaHUM TUCIUIUTMHBI «ABTOMATH3ALUS
TEXHOJIOTUYECKUX MPOIECCOB U MTPOU3BOICTBY» UCIOIB3YIOTCS:

Tpaauunonnsie 00pa3oBaTeNbHbIE TEXHOIOTMH — HH(OPMAIIMOHHAS JTEKIIHS
(BBOZIHYIO JIEKLIUIO, I'/I€ Ia€T IIEPBOE MPEACTABICHUE O IPEAMETE U 3HAKOMCTBO CTYIEHTOB C
Ha3HAYEHUEM U 33Ja4aMHM Kypca); JCKIMH — KOHCYJIbTALlUH, U3JI0’KEHHE HOBOTO MaTepuaa
COIIPOBOKAAETCS MIOCTAHOBKOM BOIPOCOB M JUCKYCCHEH B IOMCKAaX OTBETOB HA 3TU
BOIIPOCHI; Ta0OpaTOPHBIE U MPAKTUYECKHUE PAOOTHI.

TexHonornu NpodIeMHOr0 00ydeHUs — IPOOIEMHBIE JIEKIIUU SBISIETCS Pe3yIbTaTOM
YCBOCHHS MOJTYYSHHOM HH(OpMAIIMK OCPEACTBOM IIOCTAHOBKU MPOOIEMHOT0 BOIPOCa U
MOMCKA MYTEH €ro penIeHus; NPakTHIeCKUe 3aHATHS C UCIIOJIb30BaHHEM IIPOOIEMHOTO
o0y4eHne, KOTOPOE 3aKII0YAETCs] B CTUMYJIMPOBAHUU CTYIEHTOB K CAMOCTOSTEIIbHOM
«100BIYe» 3HAaHUN, HEOOXOJMMBIX ISl PELICHUsI KOHKPETHO! npobiiemsl. [Ipaktudeckoe
3aHATHE Ha OCHOBE Kelc-MeToaa — 00y4eHUe B KOHTEKCTE MOJICIINPYEMOW CUTYaIUH,
BOCITPOM3BO/ISIIEH peallbHbIC YCIOBUS HAYYHOM, IIPON3BOICTBEHHOM, O0IIECTBEHHOM
nestenbHOcTH. OOyyaromuecs 10JKHbI IPOAHAIN3UPOBATH CUTYALUIO, pa300paTbes B CYyTH
npo0IeM, MPEATIOKUTh BOSMOYKHBIE PELICHUS U BBIOPATH JIydlllee U3 HUX.

TexHoMOrNM NPOEKTHOTO 00YUEHHS — OpraHU3anus 00pa30BaTEIBHOTO MpoLecca B
COOTBETCTBHUH C aJITOPUTMOM TTOATAITHOTO PELICHUS TPOOIEMHON 3a/1a41 MIIH BHITOJTHEHUS
yueOHoro 3aanust. CTy1eHTbI B BHIIOJIHSIOT UCCIIEA0BATENLCKUI KYpCOBOM MTPOEKT, B
KOTOPOM IPOU3BOISAT HAyYHbIE MCCIIEOBAHHA 1O 33/IaHHOI TeMe B paMKax M3y4aeMbIX B
IMCUUIUIMHE. Pe3ynapTaTsl HCCIIeI0BaHUS MPEICTABIAIOT B (JOpME YCTHOTO JTOKJIA/IA 110
NPEe3eHTAH ¥ KYPCOBOTO MPOEKTA.

NudopmannoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbBIC TEXHOIOTUH — B X0O/1€
NPOBECHNUS JICKIIMOHHBIX 3aHATHH PEAyCMaTPUBACTCS UCITIOJIb30BAHUE AIEKTPOHHOTO
JEMOHCTPAIIMOHHOTO MaTepuaia (JISKIUH-BU3yaTH3allii ), HCIIOJIb30BaHue MHTepHeT
PECypCoB U MPOMEKYTOUHBIX aTTECTALUI U POBEPKH OCTATOYHBIX 3HAHUH.

6 YueOHO-MeTOAMYECKOE 0OOecTiedeHHe CAaMOCTOATEIbHOI padoThl 00yYaomMXCs

HpeI[CTaBJ'IeHO B IIPUJIOKCHU U 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUS NIPOMEKYTOYHOM aTTeCTalluu
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYECKOe U MH(OPMAIIMOHHOE o0ecTieYeHre TUCITUIITTUHBI

a) OcHoBHasi IMTEpPaTYpA:

1. [Tapcynkun b. H.  ABTOMaTu3anus TeXHOJIOIMUECKUX MPOIIECCOB U MPOU3BOCTB
B MeTaymypruu : yuebHoe nocobue / b. H. Ilapcynkun, C. M. Anapees, E. C. Pga0unkoBa ;
nox pen. b. H. [lapcynkuna ; MI'TY, [kad. [IKuCVY]. - Marauroropcek, 2011. - 151 c. : un.,
tabu. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3370. - Tekcr :
HEIOCPEICTBEHHBIM.

2. CoBpeMEHHBIE CHCTEMbI aBTOMATH3aIlMU M YIIpaBIIeHUs : yaeOHoe mocodue / C.
M. Aunnapees, E. C. Ps6uukoga, E. 0. Myxuna, T. I'. Cyxonocoa ; MI'TYV. -
Marnurtoropek : MI'TY, 2015. - 1 anektpon. ont. nuck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3605. - TekcT : 371eKTpOHHBIIA.

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. [Tapcynkun b. H. ABTOMaTH3anus 1 ONTUMU3ALMS YIIPABICHUS TEMIOBBIM
pPEXUMOM paboThI OJ0Ka BO3AyXOHArpeBaTesel JOMeHHOM rneun : yuedHoe mocodue / b. H.
[Tapcynkun, C. M. AuapeeB, M. 10O. Ps6unkos ; MI'TY, [kad. [IKuCVY]. - MarauToropck,


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

2009. - 148 c. : ui., rpad., cxemsl, Tabma. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1479. - TekcT : HenoCpPeACTBEHHBIH.

2. Ilapcynkun b. H. ABTOMaTu3anus TeXHOIOIMYECKUX MPOLIECCOB U IIPOU3BOCTB.
[Ipon3BoCTBO cTany B MAPTEHOBCKUX I1€4aX, IBYXBaHHbBIX arperaTax U KUCJIOPOIAHBIX
KoHBepTepax : yueoHoe mocooue / b. H. Ilapcynkun, T. I'. CyxonocoBa, A. P. bonmapesa ;
MI'TY. - Maraurtoropck : MI'TY, 2016. - 264 c. : un., Tabn. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1724. - TekcT : HENOCPEACTBEHHBIH.

3. [apcynkun b. H. Ucnonbs3oBanue 3KkCepUMEHTAIbHO-CTATUCTUYECKUX METO/I0B
MOJICIIMPOBAHUS JUISI YIIPABJICHUS TEXHOJIOTMUYECKHUMH IIpoIieccaM : yueOoHoe nocoodue / b.
H. ITapcynxun, C. M. Anapees, E. C. Pga6uuxosa ; MI'TY. - Marauroropck, 2012. - 177 c. :
ui., rpad., cxemsr, Tabdm. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3485. - ISBN 978-5-9967-0292-3. -
Tekcr : HenmocpeICTBEHHBIMN.

4. ITapcynkus b. H. ABTOMaTn3anust TEXHOJIOTMYECKUX IIPOLECCOB U IPOU3BO/ICTB.
Kokcoxummueckoe npou3BoJCTBO : yueoHoe nocodue / b. H. IMapcynkun, T. I
Cyxonocoga ; b. H. [lapcynkun, T. I'. Cyxonocosa ; MI'TY. - Marauroropck : MI'TYV,
2015. - 226 c. : mi., Tadn. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3814. - ISBN 978-5-9967-0586-3. -
Tekcr : HenmocpeICTBEHHBIMN.

5. Mapcynkun b. H. 3agaun no cuHTe3y aBTOMaTU3UPOBAHHBIX CUCTEM YIIPABIICHUS
TEXHOJIOTUIECKUMU TPOLIECCAMU U TIPOU3BOJICTBOM : yuebHoe nocobue / b. H. IlapcynkuH,
T.T. Cyxonocosa ; MI'TY. - Marautoropck : MI'TY, 2016. - 54 c. : ui., Ta0i., cxeM. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/20773. - Texcer :
HEINOCPEICTBEHHBIMN.

6. bopomun, U.®. ABroMaTu3amusi TEXHOJIOTMYECKHX MPOIECCOB U CHCTEMBI
aBTOMATHYECKOTO ynpaBieHus : yueOHuK it By30B/ U. @. bopomun, C. A. AanpeeB. — 2-e

u3n., wenp. uw jgon. — Mocksa: MzmarensctBo IOpaiit, 2023. — 386 c.— (Bsicmee
obpazoBanue). — ISBN 978-5-534-07895-4. — Tekct : snexTponHslii // OOpa3oBarenbHas
wiar¢popma FOpaiit  [caiit]. —  URL: https://urait.ru/bcode/513977 (nata oOparieHus:
01.03.2026).

7. TpycoB, A. H. ABromaruzanusi TEXHOJOTHUYECKUX IPOLECCOB M MPOU3BOJCTB :
yuebHoe nocodue / A. H. TpycoB. — Kemepogo : Ky3I'TY umenu T.®. 'opbaueBa, 2017. — 186
c. — ISBN 978-5-906969-39-2. — Texkcr : a1eKTpoHHBIH // JIaHb : 3eKTpOHHO-OnOInoTeYHas

cuctema. — URL: https://e.lanbook.com/book/105407 (mara oGpamienus: 01.03.2026). —
Pexxum pocTyna: uist aBTOpHU3. TOJIb30BaTEIICH.

B) MeToauuyecKue yKa3aHus:

1. OnTuMu3anus ynpaieHUs: TEXHOJIOTMYECKUMH Iporieccam : mpakTukyM / b. H.
IMapcynkun, C. M. Auapees, E. C. Psg6uukoBa, T. I'. O6yxoBa ; MI'TY. - Maruuroropck,
2013. - 177 c. : un., rpad., cxemsl, Tadma. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3530. - ISBN 978-5-9967-0393-7. -
TekcT : HenocpeACTBEHHBIN.

2. ABTOoMaTH3a1Us TEXHOJIOTUYECKUX MTPOLIECCOB U MPOU3BOACTB. HacTs 1 :

npakTukyM [ s By30B] / C. M. Anzapees, A. P. bongapesa ; MarHUTOropckHii roc. TEXHUYECKHHA
yH-T uM. I'. WI. HocoBa. - MarauToropck : MI'TY um. I'. M. Hocosa, 2023. -1

CD-ROM. - 3arx. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/21218. (naTa oOparieHwus:

01.03.2026) - ISBN 978-5-9967-2690-5. - TekcT : 371€KTPOHHBIH.

3. MeTtoanueckne peKOMEHIAlMK AJIs BBIIOJIHEHNS KYPCOBOTO IPOEKTA.
[Ipunoxenue 3



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://e.lanbook.com/book/105407
https://host.megaprolib.net/MP0109/Download/MObject/3530
https://host.megaprolib.net/MP0109/Download/MObject/21218

r) [IlporpammHuoe odecnieuenne u UHTEepHeET-pecypcehl:

IIporpammHoe o0ecnieuenune

HaHM;{SBaHHe No norosopa Cpok AeicTBUS TUIEH3UU
MS Office 2007 |\, 135 o1 17.09.2007 Geccpouro
Professional
7Zip CBOOOTHO 6eccpodHo
FAR Manager CBOOOTHO 6eccpodHO
BupryansHslii
CTCHJI CUCTEMBI
ABTOMATHYECKOTO |CBUACTEIHCTBO SeccpouHo
yIpaBiIeHUS Ne2013612340
TEXHOJOTHICCKHM
napaMeTpoM
Scilab
Computation cBoboMHO 0eccpouHo

. pacmpoctpansiemoe [10
Engine
LibreOffice CBOOOIHO 0eccpovHO
bpaysep Mozilla [cBobGomHO
Fﬁe¥oxp pacmpoctpansiemoe [10 Oeccpotno
bpay3zep Yandex |cBoOogHO 06eccpouHO
Calculate Linux  |cBoboaHo 5eCChOIO
Desktop Xfce pacmpoctpansiemoe [10 p
MAXIMA cBOOOIHO 0eccpovHO
Anaconda Python |cBo6oxHo 0eccpovHO
IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI
Haszpanue kypca Cchlika
3J_IeKTp0HHa;I 0a3za mepuoanYecKuX u3aaHuii East https:/dlib.eastview.com/
View : ' '
HarnmonansHast nHGOpPMAITMOHHO-aHATU THIECKAST URL:
cucrema  —  PoccmiCKmii  MHICKC HaydHOTO https://elibrary.ru/project_risc.asp
IIUTUPOBAHUS

OnexkTpoHHbIe pecypcbl oubanorexku MITY um.

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



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

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJIBHO-TGXHI/I‘IGCKOC o0OecrcucHue JUCIHHMIIIIMHBI BKIIFOYACT!:
1. YueOHble AYyJUTOPHHU IJIA IIPOBCACHUSA 3aHATHH JICKIIMOHHOI'O THIIA

MynbsTUMeINIHBIE CPEICTBA XpPaHEHUs, Iepeaaun | MpecTaBiieHus nHbopManuu (a.
450)

2. YyeOHast ayTuTOpHs AJIsl IPOBEJACHUS MPAKTUYCCKUX 3aHITHIA U JIA0OPATOPHBIX
paboT: 1abopaTopusi aBTOMaTU3AIMK TEXHOJIOTMYECKUX MPOIIECCOB U MPOU3BOACTB, a.450.

JlabopaTopHble YCTaHOBKH M MPUOOPHI AJIsl BBIIOIHEHHSI TAOOPATOPHBIX U
MPaKTUYECKUX PaboT:

- nabopatopHubiii cteH ] «[Ipombiennsie nataukuy, [1J-MAKC;

- mabopaTopHbiii cTeH «/laTurku TexHomornueckor nadopmaruny, JTH;

- nabopaTtopHubiii cteH ] «[IpombineHHbie naTauku pacxoaay, [1JIP-CK +
KOMIIBIOTEP C MpeaycTaHoBIeHHBIM [10 OT U3roToBUTENS.

- naboparopuslii creny «[IpombleHHbie faTyuku Temneparypsi», [IIT-CK +
KOMIIBIOTEP C MpeaycTanoBiIeHHBIM [10 OT U3roToBUTEN .

- nabopaTtopHbiii cteH ] «[IpomblneHHbie naTuyuku nasiaenus», [TJ1J]-CK +
KOMIIBIOTEp C npeaycTanoBieHHbIM [10 oT uzroroBurens;

- IpOrpaMMHUPYEMBIii Torndeckuit koutposuiep [TJIK-Siemens + HOyTOyK ¢
npenycraHoBiaeHHbIM 110 OT U3roToBUTENS;

- 1abOpaTOPHBII CTEH]] «ABTOMATH3AIUS CUCTEM TEIUIOra30CHA0KEHUSI U
BeHTHIIAIMN», ATT'CB-09-11JIP-01 + HOyTOYK ¢ npeaycranoBieHHbIM [10 ot
W3TOTOBUTEIIS,

- 1abOpaTOPHBII CTeH ] «ABTOMATH3AIUS CUCTEM BOJOCHAOKEHUS U
BoJoOTBeneHuA», ABHB-Y-01-12;

- nabopartopubiii cteH «IIJIK-Omron-40A-HH#»

- naboparopHslii creny «OcHOBBI aBTOMAaTUKNY, OA-MP

3. YueGHble ayTMTOPUU /7Sl BBIMOJIHEHUSI KYpCOBOI'O IPOEKTUPOBAHNUS, TOMELICHUS
JUISL CAMOCTOSITENIBHOM pabOThl 00yJaromuxcs

[Tepconanbubie KoMIbIOTEPHI ¢ maketom MS Office, Beixomom B HTEpHET U ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

a. 448, 450.

4. YyeOHble ayAUTOPHH IS TPYIIOBBIX U WHIMBUAYAIbHBIX KOHCYIBTAIUH,
TEKYIIIETO KOHTPOJIS ¥ MPOMEKYTOYHBIX KOHCYIbTAIIUN
Jocka, MyTbTUMETUMHBINA TTPOEKTOP, IKpaH a. 448, 450.

5. Tlomerenue i XpaHeHUs ¥ MPO(QUIAKTHYECKOTO 00CITY)KUBAHHSI YUeOHOTO
o0opynoBaHus
Crennaxu s XpaHeHHs yueOHO-METOINIEeCKU JJOKyMEHTaIuu a. 445



Ipuioxkenne 1

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

IMPOU3BOACTBH»IPEAYCMOTPCHA aYAUTOPHAA U BHEAYAUTOPHAA CaMOCTOATCIIbHAaA pa60Ta

oOyJaronuxcs.

Ay,I[HTOpHaH CaMOCTOsATCIIbHAA pa60Ta 06yqa}oumxc;{ mpearojgaracT BbIIIOJIHCHUE

J'Ia60paTOpHBIX H IPAKTUICCKUX pa60T " JOKJIaza I1O IMOJYYCHHBIM pE3YyiibTaTaM, a TaKXKE YCTHBIﬁ

OTIPOC O MOPSIJIKE BHIOTHEHUS TaOOPATOPHOM U MPAKTUUECKON pabOThl, MOJIYYECHHBIM YMEHUSIM

1 HaBBIKaM.

IIpumepbl BONPOCOB /1Jisl YCTHOTO ONPOCA 10 BbINOJIHEHHBIM JIA00paTOPHBIM padoTam

Tema mabopaTopHOit paboTHI

BOHpOCLI IJIsL YCTHOT'O OIlpoca

1. V3yuyeHue HEeMMHEHHBIX 1. Yem obecnieunBaeTCst ABYXIMO3UITHOHHOCTD YIIPABJICHHUS?
CUCTEM 2. Kak TeXHHWYEeCKH peaqu30BBIBACTCS JIBYXIIO3UIIMOHHOE
JIBYXTIO3UIIMOHHOTO peryiaupoBaHue?
peryiaupoBaHus ¢ MOJIHbIM | 3. JlocTOMHCTBA M HENOCTAaTKU JBYXIIO3UIIMOHHOIO criocoba
Y HETOJIHBIM ynpaBieHus?

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

2. llpunmmun  paboret  u | 1. IlpeumymectBa ¥ HEJOCTaTKH  3X-MO3UIMOHHOTO
METO/IMKa pacueta yIpaBiIeHUS?
nepexoAHoro  mpouecca | 2. B uem 3aiiouaercs  NPEUMMYILECTBO  MMITYJIBCHOT'O
TPEXITO3UIUOHHOTO yIpaBieHUs Nepes] HEPEPbIBHBIM?

MMIYJBCHOTO PETYIATOPA 3. YcTpoicTBO 1a00paTOpHOM YCTAaHOBKH U 11e71b paboThI?

3. Uzyuecnwne cucteMbl | 1. OcHoBHBIE cBolicTBa THMOBOTO [1M-3ak0Ha ynipaBiaeHus?
THUIIOBOTO 2. llens paboThI M yCTPOHCTBO 1a00OPaTOPHOTo CTeHa?
[MU-perynupoBarus 1ipu | 3. YUTto o3Hauaer moHsATHEe «BenmuumHa meperynupoBaHHs B
yIpaBIE€HUU KOHTYype»?

MHEPLHUOHHBIM 3BEHOM C | 4. UYTo 03HAayaeT MOHATHE «BPEMs U30]IpOoMax?
3aras3ablBaHuEM
TE€XHOJOTHYECKUM
IIPOLIECCOM
4. Omnpenenenue 1. YUro Takoe wuyacTtoTHas Xapakrepuctuka? Kakue BB

ONTUMAJILHBIX TApaMETPOB YaCTOTHBIX XapaKTEePUCTHK UCIOJIB3YIOTCS IS

Hactpoiiku [IN-perymnsaropa HCCIIEI0BAHUS CUCTEM?

10 SKCIIEPUMEHTAIIBHOM 2. TlosicHuTe METOAMKY AKCHEPUMEHTAIBHOTO OIpEeIeTCHHS

YaCTOTHOW XapaKTEPUCTHKE YacTOTHOM xapakTepucTuku. Kak ¢opmupyercs BXogHOU

00BEKTa yIpaBlIeHHs CUTHaJI 00BEKTa yIpaBJIeHUs?

3. Kak mo 4acToTHOW XapaKTEpPUCTHKH OOBEKTa YIMPABICHHS
OTpeNeNAIoTCs napaMeTpsl 00bexTa?

4. TosicauTe METOJIUKY OTIpeIeTICHUS HacTpOeK
[T1-perynsTopa MO YaCTOTHOM XapaKTEPUCTUKH OOBEKTA.
Kak cTpouTCs 4acTOTHas XapaKTEPUCTHKA PA3OMKHYTOT'O
KOHTYypa?

5. Uro Takoe romorpad obwvekta.? IloscHHTE Kak MOCTPOUTH
rojorpag oOBEKTa MO HKCHEPUMEHTAIBHBIM JaHHBIM TPU
ONpEAETICHUN YaCTOTHOW XapaKTEPUCTUKH?

5. Maremaruueckoe 1. Kak omnpenemnsiercss MaTemMaTH4ecKas MOJEIb OOBEKTa




MOJIeJTMPOBaHUE KOHTYpa
IIPOMBIIIJIEHHONH CHCTEMBI

ABTOMAaTUYECKOIO
peryJiMpoBaHus c
[TA-perymnsitopom 51
WCIIOJHUTEIIbHBIM

MEXaHU3MOM ITOCTOSIHHOM
CKOPOCTH

ynpasieHusi? Kakue 31eMeHThl BXOAST B MaTeMaTHYECKYIO
MOJIEJIb UCCIEAYEMOro 00beKTa?

. B gem 3akmouaercs MCTOANKA OHNPCACICHUA IMOCTOAHHBIX

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

. Kak m ¢ Kakoil 1enpl0 BBINOJHAETCA OrPaHUYEHUE

uHrerpanpHoi yactu [1IU]] perynstopa?

. Kak B MaTeMaTHYECKOH MOJIEIIN BBITIOJTHSIETCS

MOJIETTMpOBaHHE  pabOThl  KOHIIEBBIX  BBIKJIIOYATEIICH
UCTIOJIHUTENbHOTO MexaHu3ma? Ha kakue 31eMeHTH
MaTeMaTU4eCKOW MOJETH ICHCTBYET YCIOBHE JOCTH)KEHHE
KpaliHuX noJyio>keHuit Bana UM?

. Kak BrImonHsercs HaCTPOﬁKa peryisitopa B MOACINPYEMOM

KOHType ymnpaBieHus? [losicHuTe METOauKy HACTPONKH U
MIPUBEIUTE IPUMED.

6. ABromaruszanus CUCTEM
TEIUIOra30oCHAOXKEHU U
BEHTUIALIAU.

. IIpuBenure cxemy CTPYKTYpPHO-()YHKITHOHATBHOM

OpraHu3aliyi CUCTEMBbI yIIpaBJIEHUs J1aO0paTOPHOIO CTEHAA.
[TosicauTe QyHKIMH PIIEMEHTOB Ha CXEME.

. Kak ocymecrBnsiercs cb6bop uHbpopmanuu ¢ AaTYUKOB

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

. Kax mnpousBoautcs Hactpoiika peryasropo OBEH?

[TpuBenuTe nocnea0BaTeIbHOCTh ONEpaluil AJ11 U3MEHEHUs
napameTpa HaCTPOMKH peryisTopa

. Kakoil mapamerp Ha CcTeHAE SBIAETCS BO3MYIICHHEM 10

Harpy3ke? Kak mony4uTs nepexoaHblil Mpouece B KOHTYpe
IIpU CTYNEHYaTOM BO3MylleHuU 1o Harpyske? IlpuBenute
MOCJIEA0BATENbHOCT  JCUCTBUM Il ONpEAEICHUS
HEPEXOAHOT0 MPOLECCa B ITOM Cllydae.

. Kakue TCXHUYCCKUC CpeacTBa HCIIOJIB3YIOTCA JJI

OIIpENIeNIEHUs. PacXo/a U TeMiepaTypsl Bo3ayxa. [loscaure
HOPUHIMI UX paboThI?

7. IIpoMBILIIEHHBIE JaTUYUKH
pacxoja.

. IIpuBenure cxemy CTPYKTYpPHO-(PYHKIIMOHATBHON

OpraHu3allui CUCTEMBI YIIPaBJIEHUS JaOOPaTOPHOTO CTEHA.
[Tosicuute QyHKIIMU 3JIEMEHTOB Ha CXEME.

. Kax OCYHICCTBIIACTCA C60p I/IH(I)OpMaI_II/II/I C JaT4YHUKOB

TEXHOJIOTUYECKOT0 MpOLecca, pealn30BaHHOTO Ha cTeHze?
Kakue mnapameTpbl SBISIOTCS W3MEHAEMBIMH, a KakKue
yIpasisieMble?

. Hepe‘-II/ICJ'II/ITC KOHTPOJIMPYCMBIC n peryjimpyemMnic

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

. Kaxkoit napamMeTp Ha CTCHAC ABJIACTCA BO3MYIICHUCM 110

Harpy3ke? IlpencraBpTe SKCIIEpUMEHTAIbHBIC JIAHHbBIC
CJIMAHUC BOSMYIICHUA Ha pacxod BOJBL.

. Hepe‘II/ICHI/ITe TEXHUYECCKUEC CPEACTBA, HCIIOJIB3YCMBIC JIsA

M3MEpeHHs pacxoja Bojsl. [IpuBennure KpaTkoe ONMUCaHUE,
XapaKTEPUCTUKHU M MPUHIUN pabOThI STUX CPEJICTB.

8. IIpoMBINUICHHBIE JaTYUKH
TeMIepaTypbl

1. Kakue THUmbl AATYUKOB TEMIEpPATyphl pa3MEUIeHbl Ha
crerze? [losicauTe mpuHIMN pabOTHl KAKIOTO AaTUYHKA.




2. CocraBbTe cXemy CTPYKTYPHO-(GYHKIIHOHATBLHOMN
opranuzaiu creHga. Kakume (yHKIMM BBIIOJHSET
perynstop «TepmonaT» u koHTposuiep S7-200?

3. Tosicuure Momynu, BXxosmue B KoHTposuiep S7-200 u ux
Ha3HaYeHUs/

4. Kakue 3aKOHbl pEryJMpoOBaHHsl  pEaJU30BaHbl B
koHTpouiepe «Tepmomar»? Yem OHM OTIHMYAIOTCA 10
HazHaueHuto? Kak MepexiIouuTh 3aKOH YIpaBleHUS,
MOSICHUTE IOCJIEIOBATEIbHOCTD JCHCTBHIA.

5. Kak wu3menurs Hactpoiiku IIMJ[ perynstopa B
perynarope Tepmoznar? [IpuBeauTte mocineaoBaTeabHOCTh
JNEUCTBUM U INPOACMOHCTPUPYWTE IIPOLECC U3MEHEHMS

HaCTPOEK.
9. IIpoMbINUIEHHBIE ATYUKA 1. Kakue naTymku JaBiieHUs UCIIOIB3YIOTCS Ha CTeHe?
JIaBJICHUS [MosicHuTe PUHIKI UX PabOTHL.
2. CocTaBbT€ CXEMYy CTPYKTYpHO-()YHKIIHOHAIbHOM
opranm3auuu  creHpa.  llosicaute  QyHKUMH,
BBITTOJTHSEMBIC OTJEJIbHBIMU TEXHUYECKUMHU
CpeICTBaMHu.

3. Mosicaure mpuHIMN paboThl pene aasineHus. Kakue
HACTPOEYHbIE NTapaMeTpPbl UMEET JaHHOE pere?

4. Kak ocylecTBisieTcsl IUIaBHOE  PEryJIupOBaHUE
nasineHust B Maructpanu? Kakoe wucrnomHUTEIbHOE
YCTPOMCTBO  HMCHOJB3YETCS IS PEryJIupOBaHUS
nasieHua? [loscHUTE NPUHLUI YNpaBICHUS 3TUM
WCIIOJIHUTENIbHBIM YCTPOHCTBOM.

IIpumepsl TeM NpakTHYECKUX padoT MO JUCHUILINHE:

1. ®opmupoBanue TpeOOBaHUI PHU MOATOTOBKE OOBbEKTA K aBTOMATU3ALINH.

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

3. HccnenoBanue oObekTa ympasineHus. OnpenesneHus MapaMeTpoB O0bBEKTa, pa3padoTka
MaTeMaTHU4eCcKOi MoJieNu ero GyHKIIMOHUPOBAHHUS.

4. Teoperuko-uHGOPMaIMOHHBI 0030p METOJOB ympaBieHUs o00bekToM. OmnpeneneHue
IIPUHLIMIIOB YIIPaBJICHHUS.

5. ®opMupoBaHHME KOHLENIUU CHCTEMbl YIpaBJIE€HHS OOBEKTOM. AHAIU3 OTJINYHM
IPEJI0KEHHON KOHIENIMH OT CYIIECTBYIOLINX CUCTEM.

6. BpIOOp TEXHHUYECKMX CPEACTB JUISl BBHIMOJHEHHS 3asBICHHBIX (QYHKIUH, peaTn3yeMbIX
CUCTEMOM YIIpaBJICHHUS.

7. Pa3paboTka cxembl Komruiekca TexHmueckux cpeactB  ACY  TII.  Pazpabortka
(YHKLIMOHATIBHON CXeMbl aBTOMATHU3aLIMH MPOLIECCa.

8. Paspabotka cTpyKTypHO-(DYHKIIHOHAILHOW OpTraHW3alliy CUCTEMBI ynpaBieHus. Pa3paboTka
MaTeMaTHYECKOTr0, alTOPUTMUYECKOTO U MPOTrPaMMHOI0 00ECIIEYeHHUS] CUCTEMBI YIIPABJICHUSI.

9. OmnpeneneHusi cXeM BHELIHMX LeEMeW JUid BBIOPAHHBIX TEXHUYECKHUX CPEICTB. pa3paboTka
IMPUHLHUIIAATIBHON AIEKTPUUYECKON CXEMBI CUCTEMBI YITPABICHHUS.

10. UnTerpanus pa3pabOoTaHHON CHCTEMBI yIipaBieHus B cymecTByromnyo ACY TII.




Ilpumep mecmos npu npoeedeHuu nPpaKmuiecKux paoom:

OTBETHI HA TECT

[Ipumep Tecra

A- BTOpO¥; 1. Kakoii nopsaoK anmpoKCUMHUPYIOIIEro MOJIMHOMA
. HaunOosee npuemieMslil s y=f(x)
b — tperuii;
&‘7/\
B- UetBepThiii;
I'- TlepBerit; «
. ™ \
7
X
A- niepBbIii; 2. Kakoii mopsiiok nepenaTtouHoi GpyHKIuu 00beKTa
. yrpaBiieHUs: HanbOoJiee mpueMyIeM IS O0bEKTa: W=7
b — Bropotii ;
tm Q
B- tpertuii; —

I'- YeTBepThiii;

J- Ilsatsrii;

BO3/IyX "\”

R e P B SO L o

A- TlponopiinoHaIbHBIIH;

B—
IIponnoprmoHanbsHO-UHTET A
BbHBII;

B- Hurerpanbublii;
I'- [IponnopunoHanbHbIN ¢
IIpeIBapEHHEM;

IIponopumoHanbHO-UHTErPAIT
BHBIH C IIPEJIBAPEHUEM;

(oTBET 0OOCHOBATH);

3. Tlepenarounas GpyHKIHS 00BEKTA YIIPABICHHUS HMEET
BUJI:
Kpos 1 1
w = * *
Py = 1 G+ 1
Kakoii 3axoH ynpaBieHus: HanOouiee 1esnecooopa3Ho
WCTIOJIB30BATh JIJISl YIIPABJICHUS TAKIM O0BEKTOM

A- ucrnonb30BaTh Apyrou
JaTuuK;

b- ncnonws3oBars gpyrou
VCIIOJIHUTEIIBHBIN MEXaHU3M;

B- BxitounTs HHEPLIHOHHOE
3BEHO Ha BBIXOJE KOHTPOJIS

4. Kax u3meHsTcs napameTpbl IMHAMHUUECKOW HaCTPOUKH
PEryyiaTopa yMEHbIINB BETUYUHY OTKJIOHEHUST Ax
perylMpyeMoro napamerpa oT 3a/1aHus?




OtBeTsI Ha TeCT IIpumep Tecra

TpeOyeMoro rmapamerpa; AN

I' — Bki1tounTh HHEPLIMOHHOE

3BEHO Ha BBIXOJIC 3aJaTurKa v AX
3

peryJiMpyeMoro napaMmerpa;

WV

Tpl T
Tp2

OOyyaronuecs NpyU U3y4YEHUU TUCIHUIUIMHBI JOJDKHBI BBIMOJIHUTH KOHTPOJIbHBIE PalOOTHI,
COOTBETCTBYIOIIIKE 3TAallaM KypCOBOT'O POEKTa (MHAUBUIYaIBHO)
KonTpoabHubie padoThl
[Tprmepsl KOHTPOIBHBIX PabOT (OJHOTO BapUaHTA):

1. Tlo sxcnepuMEHTaIbHBIM JaHHBIM MOJYYUTh YPAaBHEHUE CTaTUUYECKOM XapaKTepUCTUKHU B
BUIC JIMHUH perpeccuu B KOOpAUHaTax <<ympasJdromnue
BO3JCHCTBUE-X>>-<<Perymupyemplii mapamerp - Y>>: ympaieane Y = f(x) .
KoHnkpeTHbIii mpuMep pelieHust 3a1aHus IpUIoKUTh B padore [].

2. C uCHojb30BaHMEM YHCIEHHOTO Meroja Oilnepa [] ompenenuTs TpaeKTOPHUIO
PETyIUpyeMOro HHEPIIMOHHOTO 3BEHA C 3alla3/IbIBAHNEM BBIXOJTHOTO MapaMeTpa 00beKTa
yIIpaBJIEHUS NIPU CIy4yaliHOM M3MEHEHHMH YCIIOBHM, B COOTBETCTBUM C IPEICTABICHHOM
CXEMOIA:

2

X(T) Y(T) 1 Z1(T) 1 Z(1)
H N\ h

Tosp +1 T;p+1

N
7

Tpaextopust X(T) 3agaeTcs MHAMBHIYyalbHO: CTaTHYecKas Xapartkepuctuka y = f(x)
[0 pe3ysibTaTaM BBIMOJIHEHHS] TEPBOM KOHTPOJBHOW; 3HAUEHUS U T, -3aJar0TCS
VHIVBUAYAJILHO.

3. Ilo ¢usnyeckoMy TPEJCTABICHUIO U OMNHMCAHUIO TEXHOJOTMYECKOIO arperara u
MIPOMCXOJISIIIETO B HEM MEPEXOJHOTO MPOIECCa COCTaBUTh CTPYKTYPHYIO CXEMY KOHTypa
YIPABICHUS] TEXHOJIOTMYECKUM IPOLECCOM, C HCIOJIb30BAaHUEM IPABUIBHOCTH,
MPENIOJIIOKEHHOTO 3a pemieHus. [lpuBectu (QyHKIMOHAIBHOE ONKCAHHUE KaXKIOTO
3JIEMEHTa CTPYKTYPHOM CXeMbl B BUJIE (POpMaIM30BaHHOTO MPECTABICHHUS.

BrimonHenue 3amanuii BceX KOHTPOJBHBIX PadOT €CTh YCIOBUE JIOMYCKa K 9K3aMEHY IO

HSanGMOfI JUCHHUITIINHE ((ABTOMaTI/IE}aI_II/ISI TCXHOJIOTHYCCKOT'O nponeccoB u
MMPOU3BOJACTB» U YCJIOBHS BBIIIOJHCHHA KYPCOBOI'O ITpOIEcca.

Memoouueckue pekomenoayuu no 66100py memvl Kypcoeo20 npoeKma u nOpA0O0K 3auiumel.
[{enbto BBIMONHEHUS KYPCOBOTO MPOEKTA MO U3y4aeMOM TUCHUIUIMHE SBISETCS: MOTyYeHHE

NPaKTUYECKOT0 OMBITA M PUOOpEeTeHNne HEOOXOIMMOTO OTBITA [0 CO3AAHUIO




ABTOMATU3UPOBAHHBIX CHCTEM aBTOMATHYECKOTO YIPaBICHUS TEXHOJIOTHYECKUMH MPOLIECCaMHU C
UCTIOJIb30BAHUEM COBPEMEHHBIX TEXHUYECKUX CPEJCTB KOHTPOJISA, YIPABICHUS U
WH(OPMAIMOHHBIX KOMMYHHKAIUH.

BrinonHenue MHAMBHUIYaIbHOTO 33/1aHUS KyPCOBOTO MTPOEKTA SBIISETCS BAXKHON
COCTABJISAIONICH B BEIPAOOTKE Y 00y4aeMOro HaBbIKOB K CAMOCTOSATEIBHOM MPAKTUYECKON U
Hay4HO-UCCIIEI0BATEILCKOM padoTe. DTO BaKHBIN CTUMYJ K padoTe ¢ yueOHOH 1 HAydYHOI
JUTEPaTypOil ¥ CIIPAaBOYHUKAMU 110 KOHKPETHOM TeMaTHKE, 3aKPETJICHHUIO MTOJYYeHHbIX 3HaHUH, a
TaK)Ke MPUOOpeTeHne HEOOXOAUMOTO OIbITa 0YOPMIIEHUSI TEKCTOBOTO U rpauecKoro Marepuia
B COOTBETCTBUU C MPUHATHIMU TPEOOBAHUSIMH U CTaHIaPTAMH.

B mporecce BeIMoMHEHHSI KypCOBOTO IPOEKTa OoJ1iee Tiy00KO U THIATEIbHO U3Y4atoTCs
TEXHOJIOTUYECKUE PEKUMBI U TIPOU3BOIUTCS JTUTEPATYPHBIN 0030p 10 HCIIOIB3YEMbIM CHCTEMaM
ABTOMATHYECKOTO YIPABJICHUS! KOHKPETHBIM TEXHOJIOTUIECKUM TPOIIECCOM.

B pe3ynbrare KpUTHUECKOT0 aHaIM3a CYLIECTBYIOIIET0 COCTOSHUS IIpeiaraeTcs 0oee
COBPEMEHHOE TeXHHUECKOE PElICHHE U MaTeMaTUYeCcKasi MOJIe]Ib CUCTEMbI YIIPaBICHUSI.

OO6yvaemblii IO pe3yabTaTaM MaTeMaTHYeCKOro MOAECIUPOBAHNU 0OOCHOBAHHO CUHTE3UPYET
AITOPUTMHUYECKOE U IIPOrpaMMHOe 00ecriedeHne YCOBEPIICHCTBOBAHHOM MOIETH.

HaBbiku 1 ymMmeHUS, MOTYYEHHbBIE B POIIECCE KYPCOBOTO IPOEKTUPOBAHUS, UCTIOTIB3YIOTCS
IIPY TOJTOTOBKE OCHOBHOTO CO/ICPKaHUS BBIITYCKHOM KBaJTM(UKAIIIOHHONW PaOOTHI.

KypcoBoii mpoeKT COAepKHUT TEKCTOBYIO YacTh MOSCHUTENILHON 3aMCKH 00beMoM 35-50
ctpanun U 8-10 muctoB popmara A4 nmpe3eHTaOeIbHON YacTu sl MyOIMYHOTO JOKIIaa.
ConepkarenbHas yacTh KypcoBoro npoekrta o ACY TIIull cnepxuTt aBa pazaena:
TEOPETUYECKYIO U MPAKTHUECKU-PACUETHYIO.

Paznen | o0bemMom oT 15 10 20 cTpaHuUIl COAEPKUT KPATKOE OMMCaHUE OCOOCHHOCTEMN
TEXHOJIOTHYECKOTO0 MPOoLecca U arperara, B KOTOpOM OCYILECTBIIsIeTCs mpolecc. B Hem
HPUBOJATCS PE3yJIbTaThl IUTEPATYPHOro 0030pa U 1aeTcs o011ast OlleHKa COCTOSIHUSA 110
aBTOMAaTUYECKOMY ympaBieHuto. [1o pesyiapTaram GopMHUPYIOTCS LT U 33/1a4H 110 yIyUYIICHUIO
croco6a aBTOMaTHYECKOI0 YIPaBICHUS U3y4aeMbIM IIPOLECCOM.

OcHoBHoi#t pazaen |l o6beMom ot 15 10 30 cTpaHuI] MOCBSIIEH ONMUCAHUIO TIPEITIaraeMoro
MEPOTIPUATHS TT0 COBEPIIIEHCTBOBAHUIO CHCTEMBI aBTOMAaTHYECKOTO YITPABICHUS
paccMaTprUBaeMbIM TEXHOJIOTHYECKUM MPOIIECCOM.

3TOT pa3ien B HOJTHOM 00beMe JIOJKEH BKIIIOYATh CIEAYIOIINE Pa3Ielibl:

- onrcanne QyHKIIMOHAIBLHOW CXEeMbl aBTOMATUYECKOTO KOHTPOJISL M YIIPABICHUS
TEXHOJIOTHYECKUMH MapaMeTpaMy aBTOMaTU3UPYEMOTO WM ONTUMH3UPYEMOT0 IIPOIecca;

- MaTEMaTUYECKYI0 MOJIeNTb aBTOMAaTUYECKOTO YIPABICHUS TPUOPUTETHHIM (TJIABHBIM)
nmapamMeTpoM Tporiecca ¢ 00s3aTeNbHBIM YKa3aHHe KPUTEPHS OIICHKH Y (HEKTHUBHOCTH
ABTOMATHYECKOTO YIIPABJICHUS;

- OTIMCaHME CTPYKTYPHOIH CHCTEMBI aBTOMAaTHYECKOTO YIIPABIICHHSI ITapaMEeTPOM IIpoIecca C
yKa3zaHHe MpeJiaraéMoro yCoBepIIeHCTBOBAHNUS;

- pacyeT NepexoAHOTro Mpolecca B MpelaraéMoil yCOBEpIIEHCTBOBAHHOM CUCTEME C
UCIIOJIb30BaHUEM Pa3pabOTaHHOTO aJITOPUTMHUUECKOTO U IPOTPAMMHOTO 00ECTICYeHHUS;

- JKeJaTeJIbHO YKOHOMUYECKOE 00OOCHOBAHUE OKYIIAEMOCTH MPEATIaracMoro MeporpHsITHs 110
COBEpPILIEHCTBOBAHUIO ABTOMATU3UPOBAHHOTO YIIPABICHHS TEXHOJIOTHYECKUM IPOLIECCOM;

Penien3upoBaHHBIN PYKOBOJAUTENIEM KYPCOBOM MPOEKT IMyOJMYHO 3alUIaeTcs Ha Kadepe.
Jlyumine mpoeKThl MOT'YT ObITh PEKOMEHIOBAHBI /715 I0KJIa/1a Ha HAyYHOU KOH(epeHINH U K
OIMyOJIMKOBAHHUIO B HAYYHBIX COOpHHUKaX. Y CIEIIHAs 3alUTa KypCOBOIO MTPOEKTa SBISETCS
JonyckoM K caade sk3amena no ACY TIIull.



Ilpumepovt mem Kypcoewvix npoexmog no oucyuniaune ACY TIull (npumenumenvno K
Memanayp2uiecKum npou3eoo0cmeam)
AriiomMepalnoHHOE IPOU3BOICTBO

1. ABromaTu3zanus ¥ ONTUMH3AIMS YIPABIECHUS IPOLECCOM U3MEIbUEeHUS MaTEPUAaIOB Ha
YCTaHOBKAX C 3aMKHYTBIM LUKJIOM (IIAPOBBIX U CTEP)KHEBBIX MEJIbHULIAX ).
2. ABTOMaTu3alldsg M OINTUMHU3ALMSA YIOPABICHUS MPOIECCOM CIIEKaHUSA IIUXTHl Ha
KOHBEHEPHBIX MAIIMHAX B YCIOBUIX BHICOKOIIPOU3BOAUTEIBLHOIO IPOU3BOACTBA.
3. ABToMaru3anus mpoliecca Mpou3BOJACTBAa O(IIOCOBAHHBIX OKATHIIICH MOBBIIICHHOTO
KauecTBa B ycioBusx oreuecTBeHHbIX ['OKoB.
Kokcoxumuueckoe npon3BoICTBO

1. ApBromaTtuzanmusi M ONTHMHU3ALMA YIOPABICHHUS TEXHOJIOTMUECKUM IMPOIECCOM
oOorameHusi ¥ KOMIOHOBKH YrOJbHOW HIMXTHl C YYE€TOM CHEUU(PUYECKUX YCIOBUI
(B3pBIBOOIIACHOE MPOU3BOJICTBO).

2. ABTOMaTH3aIMs MPOU3BOJICTBA KOKCA B KOKCOBBIX NeUaxX, 00bEIMHEHHBIX B OaTapeu.

3. ABTOMaTu3anus W ONTUMHU3ALMS YIPABICHHUS MPOLECCOM BBIJCIECHUS U3 KOKCOBOTO
rasa IoJIE3HBIX YTJIEBOJOPOIHBIX COCTABIISIOIINX BEICOKOMOJIEKYJISIPHBIX COCIMHEHUN

JlomeHHO€E MPOU3BOICTBO

1. ABromaruzanmus M ONTHUMH3aLUsl YIpPaBJICHHUS MPOLIECCOM BBIIUIABKM YyryHa B
JOMEHHBIX TI€4ax B YCIOBHUSIX JIBYXKOHEYHOW CHCTEMBbI MOJA4YHM HIMXThI (IKOHOMHUS
KOKCa).

2. ABTOMAaTH3allvs U ONITUMU3ALINS YIPABIECHUS IPOIIECCOM BHIIUIABKU YyT'yHa B YCIOBHUSX
0EeCKOHEYHOW JIOTKOBOI CUCTEMBI 3arpy3Ku (TOBBIILIEHUE IPOU3BOAUTEIBLHOCTH).

3. ABToMaruzanus u ONTUMU3ALIMS YIPAaBIICHUS TEIJIOBBIM pPEXKUMOM
BO3JyXOHarpeBaresiei JOMEHHBIX MEYECH.

CranenyiaBuabHOE MTPOU3BOJCTBO

1. ABTomaTH3anus nporecca BHIIUIaBKUA CTaJld B KMCIOPOAHBIX KOHBEPTEpaxX C BepXHEH
IIPOJTYBKOM.

2. ABToMaTHu3alys mpoliecca BhIIIABKU CTAJIH B ABYXBaHHBIX CTAJICIUIABUIIBHBIX IE€Yax C
IIPOTYBKOW BaHHBI KMCJIIOPOJIOM.

3. ABTOMaru3alusi W ONTHMH3ALUSA YIPABJICHUS [POLIECCOM BBIIUIABKM CTaIH B
AJIEKTPOIYTOBBIX I1€Yax MEPEMEHHOIO TOKa.

BHeneunasi noBoaka craau B arperarax neub-koui (AKII) u ycranoBkax
HHMPKYJIAIMOHHOI0 BAKYYMUPOBAaHUs.

1. ABTtomaTH3anMs U ONTHMM3ALHUS Ipolecca TOBOJAKHU CTAIN B arperarax KOBII-TIEYb.

2. ABTOMaTH3aIys W ONTHUMHU3AIUS YIPABICHHUS IMPOIECCOM BaKyyMHPOBAHHS CTAlld B
YCTaHOBKAX LUPKYJISILUOHHOIO BAKyyMUPOBAHMUS.

ABTOMaTH3anus Npouecca HenpepbIBHOM pa3auBky craan Ha MHJI3 kpuBomHeliHOTO 1
PaauaIbLHOIO THIIOB.

1. Amromarusanus npouecca pa3nuBku ctanu Ha MHJI3 cns60oBBIX pa3MepoB B yCIOBUSAX
BBICOKOIIPOU3BOAUTEIBHOIO TPOU3BO/ICTBA.

2. ABromatm3anus npoiecca pa3nuBku cranu Ha MHJI3 copToBBIX pa3MepoB B YCIOBUAX
BBICOKOIIPON3BOAUTEIBHOIO TPOU3BO/ICTBA.

ABTOMaTH3alUs U ONTUMHU3ALMA YIIPABJIEHNUs MPOLECCOM HATpeBa MeTaJllIa nepes
NMPOKAYKOH M TEPMHUYECKOH 00padOTKOI.
1. ABromaTtu3zanus U ONTUMHU3ALNS YIPABIECHUS HAarpeBOM METa/UIa MEpes NMPOKATKON U
TePMUYECKON 00pabOTKOM B Meyax KaMEepHOTO THUIIA.
2. ABToMaTH3alMs ¥ ONTUMHU3ALUS YIIPABJICHUS HArPEBOM H B IIPOIIECCE TEPMOOOPAOOTKU
B [I€Yax MPOXOAHOIO THUIMA.



3. OnTumuzanus yrnpaBieHHUs TEMIEPAaTYPHBIM PEKUMOM, MPOLIECCOM CIKUTAHUS TOITUIMBA
Y Ta30JMHAMUYECKUM PEKMMOM HArpeBaHMsl IeUYeH.



IIpunoxenne 2

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

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaAcCTBA AJIsl IPOBEACHUSA HpOMe)l(yTO‘lHOﬁ arrecranumu:

CrpyKTypHBIi
3JIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs

KOMIICTCHII N

O1eHOYHBIE cpeacrBa

I1K-3: CnocoOeH npuHUMaTh yyacTue B IpoeKTUpoBaHUH OTAesbHbIX YacTei! ACYTII B COOTBETCTBUM C TEXHUUYECKUM 33/IaHUEM C YUETOM CYILECTBY FOIIUX

Y BEIOPAHHBIX ONTHUMAJIBHBIX TEXHHUECKUX PEIICHUH, COO0ast TpeOoBaHus K (YHKIIMOHATY CUCTEMBI U IIPOBOAUTH 0OOCHOBAaHUE MIPOCKTHBIX PEHICHUH, a

TaK)Ke pa3padaTbiBaTh TEXHUYECKYIO IOKYMEHTALIMIO /ISl OTJEJIbHBIX Pa3/eioB IPOEKTa Ha Pa3IMUHbIX cTaauax npoektupoBanus ACY TII

I1K-3.1 PemaeT npodeccroHanbHbIe 3a1a4H 110
NPOEKTHUPOBAHUIO OTJENIBHBIX YacTel
ACYTII Ha pa3nnyHbIX CTagusAX MPOEKTa

Hepeuenb meopemu4ecCKux 60npocoe K zauemy

1.

wn

10.

11.

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

[TpuHIMn neiicTBUs APOOMIIBHBIX YCTPOUCTB BaJIKOBOT'O U IIEKOBOT'O THUIIOB?

Yem oTninyaeTcs OTKPHITHIA HUKI APOOJIEHHS OT 3aMKHYTOr0?

ABTOMAaTHYECKOE YMpaBieHHWE JAPOOMIIBHBIM YCTPOHCTBOM, paboTalomuM B
OTKPBITOM IUKJIE.

Oco0eHHOCTH aBTOMATHU3aLMHU U ONITUMH3ALIUHU YIIPABJICHUS MPOLIECCOM JIPOOICHHUS
B 3aMKHYTOM LIUKJIE?

CrpyKTypa KOHTypa J03MpPOBaHUS MaTepUaIOB.

Tunsl 103aTOPOB CHIMYYUX IMIUXTOBBIX MaTEPUAJIOB

BubpanuonHslit muTaTenb: TpUHIMIT paboThl, JOCTOMHCTBA U HEAOCTATKU C TOYKH
3peHus] aBTOMAaTUYECKOTO YIPaBIEHUSI.

Bubpanuonnsle u TapenbyaTble MHTAaTEId B CXEMax aBTOMATHYECKOTO
JIO3UPOBAHUs: JOCTOMHCTBA U HEIOCTATKH.

CrpyKTypHasi cxeMa KOHTYPOB YIPaBJIE€HUS LIEHTPAJUIM3UPOBAHHBIM YIIPABICHUEM
JIO3UPOBAHUSI MHOTOKOMITOHEHTHOM IIUXTHI;

Cucrema KOHTpOJS YpPOBHS MaTepHajoB B paOOYMX U PACXOAHBIX OyHKepax
JMICKPETHOT'O ¥ HENPEPBIBHOTO AECHCTBUS;




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

12.
13.
14.

15.

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

25.
26.

217.

28.
29.

30.

31.

32.

[TpunHuMn neiicTBYS KOHTYpa yNpaBieHHs YBIaKHEHUEM arjOMallnHblI.
KoHykToOMeTpruecKui METOL U3MEPEHMS BIAXKHOCTH MAaTEpPUAJIOB
Pannon3oTonHbIil METO] U3MEPEHHUSI BIXXHOCTU IMIMXTHI (HEHPOHHBINA Bilaromep):
IPUHLIMI JEHCTBUS paOOThl U YCIOBUSI IPUMEHEHUS;

CniocoObl U3MEpPEeHHUs Ta30MPOHUIIAEMOCTH arJIOMEPAlMOHHON MIUXTHI U CHITYyYHX
MaTepUasos;

KouTyp ynpaBieHus TeMnepaTypHbIM pEKHUMOM 3aChIIIAHHOTO TOPHA;

Crioco0bI aBTOMAaTHYECKOTO YIIPABICHHUS CKOPOCTHIO arfIoOMEPallMOHHON MaIIUHBI;
Cnioco0 aBTOMAaTUYECKOTO YIPaBIECHUS MPOIIECCOM OKOMKOBBIBAHHUS OKATHIIICH;
Uem oTamyaeTcsi KAMEHHBIN yToJib OT KOKca?

Kak obecnieunBaeTcss HEOOXOAUMBIN TeMIepaTypPHBINA PEKUM MPU KOKCOBAHUU?
[Touemy pazmep Kamepbl KOKCOBaHHS ¢ KOKCOBOI CTOpOHBI OaTapeu Oosbiie?
3aueM HYXKHO yNPaBJIE€HUE MPOLECCOM OXJIAKIAIOIIEH Ba3bl IPU TYLIEHUHU KOKca?
B ueM 0COOEHHOCTH TEXHOJIOTUYECKOTO MPOIIECCa BHIIIABKU YyryHa?
Cneunduueckne ycioBUsS aBTOMAaTU3allMM Tpoliecca BBIJIABKM YyryHa B
JIOMEHHBIX neyax?

Oco0eHHOCTH aBTOMAaTUYECKOTO YIIPaBJICHUs JaBJICHUs B IOMEHHOM MeUn;

B uyeM 0COOEHHOCTH aBTOMATMYECKOI'O YHPABICHHUS TEMIIEPATypoll TOpsSYero
yThs?

B yem 0cOGEHHOCTh aBTOMATHYECKOTO YHPABJICHUS BIAXKHOCTh TOPSIUETO AYThs B
JIOMEHHOM me4un?

[Touemy M30BITOK IPUPOIHOTO raza B ropsYeM AyThe HexenaTeaeH?

Kakue ucnonabp3yroTcsi CUCTEMBI 3aTpy3KHU IIUXTHI B JOMEHHYIO eUb M0/ JaBJI€HUEM
6onee 3 armocdep?

Cuctema ympaBieHUs TOJa4Yed MaTepuajoB B JOMEHHYIO Tedb ( JOCTaBKa Ha
KOJIOITHUK TIeUH)

KonTponb u aBTOMaTuyeckoe YNpaBieHHUs] Ta30JAMHAMUYECKUM PpPEXKHUMOM
JIOMEHHOH 1euH ( pa3psHKEHHOTo MOTOKA 10 CEYEHHUIO);

KoHnTposb 1 aBToMaTnyeckoe ynpaBjieHUE TETJIOBBIM PEKUMOM TOMEHHOM Meun;




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

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

46.

47.
48.

KoHnTposib 1 aBroMaTuyeckoe ynpaBiieHue JOMEHHOM Me4H (CXOA0M HIMXTHI)
MeToapl KOHTPOJIS TEKYLIETO TEMIIEPATYPHOI'O COCTOSIHUS JOMEHHOTO ITPOLIECCa;
Metoabl KOHTpOJsL pacnpeneneHus temneparypsol, coaepxkanuss CO u CO; 1o
CEUYCHUIO IITUXTHI?

TemnooTBOAHAasT CHOCOOHOCTH JOMEHHOTO Tra3a U €ro HCIOJb30BaHHE B
IIPOU3BOJICTBE?

YeM 0OBsICHSIETCS BBICOKAsl MPOU3BOAUTEIBHOCTH KOHBEPTEPHOTO MPOU3BOICTBA
cranu?

TexHonornueckue OCOOEHHOCTH aBTOMATH3allUKM KOHBEPTEPHOTO MPOHM3BOJCTBA
cranu?

OcHOBHBIE  CBOICTBa  JETEPMHUHHPOBAHHBIX  MATEeMAaTUYECKUX  MOJeENen
TEXHOJIOTHYECKOI0 Ipolecca.

OTauuuTeNnbHBIE  CBOMCTBA  3CIEPEMEHTAJbHO-CTATUCTUYECKUX  MOJENen
ABTOMAaTUYECKOTO YIPABJICHUS TEXHOJIOTHUYECKUMHU MTPOLIECCaMHU.

OcCHOBHbBIE TIOJIOKEHUSI AMIUPUYECKUX MOJENIed aBTOMATUYECKOrO YIPaBJICHUS
TEXHOJIOTMYECKUMU MPOLIECCAMH MPOMBIIIIIEHHOTO TPOU3BOACTBA?
Matemaruyeckue MOJAEIM ABTOMATUYECKOTO  YIPaBIEHHUS MPOU3BOACTBOM:
OCHOBHBI€ MPUHIHUIBI UCKYCCTBEHHBIX HEMPOHHBIX CETEH.

Matematuueckue MoJIeIl aBTOMATU3UPOBAHHOTO YIPABIEHUS TEXHOIOTMYECKUMU
MPOLIECCAMH, OCHOBaHHBIE HA MPUHIIMIAX HEYETKOMN JJOTUKU U HEYETKUX MHOMXKECTB.
JuHamudeckue MoJiedd aBTOMAaTH3UPOBAHHOTO YIPABIEHUS TEXHOJOTHYECKUMH
IIPOLIECCAMH NTPOMBIIIJIEHHOTO POU3BO/ICTBA;

CucremMa KOHTPOJISI CKOPOCTH BBITOpaHHUs YIJiepoja B Ipoliecca KOHBEPTEPHOU
MJIaBKU?

CucreMa aBTOMaTUYECKOTO YIPaBJICHUS MMOJI0XKEHHEM MPOTYBKOH (QypMBI 110 X0y
KOHBEPTEPHOU IIABKH.

[Ipenmy1iecTBO M HETOCTATKH 2X-TIO3ULHOHHOIO CII0C00a yrpaBieHus?
TexHuueckoe obecreueHue 2X-TO3UIMOHHOIO YIPABJIECHUS TEXHOJOTHUECKUM
IIPOLIECCOM.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

49.

50.
51.

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

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

OnTumManbHas 0COOEHHOCTh pean3aluy 3X-MIOU3MOHHOIO YIPaBICHUsA?

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

Uro o3HauaeT mMOHATHE «KOA((UIUEHT Tepeaadn peryasTopay?

Yro o3nauaet nousatue «Bpems uzonpomar?

Yro Takoe «Bpems npenBapeHus» B napameTpax HaCTPOUKH perynsropa?

Yro Takoe «Bpems npenBapeHus» B MapaMeTpax HACTPOUKH perynaropa?

Yem otnnuaercs npuHuun padotel CAY u COP?

CyTp MeTOZA TOUCKA IKCTPEMYyMa I10 3aIIOMUHAHUIO MaKCUMyMa?

HeoOxonumoe u gocratouHoe yciaosue 3 dexTuBHoro npumeHenust COP?
HenocraTky TUIIOBBIX METO/IOB ITOMCKA KCTPEMYMA 110 3alIOMUHAI0 MAaKCUMYyMa.
[Tpunuun padotsl CAY Ha OCHOBE UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

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

Hepeueub meopemu4eCKux 60npocoé K IK3ameny

1.

2.

CTpykTypHasi cxeMa KOHTypa ONTUMHU3UPOBAHHOTO YIPABJICHUS H3MEIbUYCHUEM,
obecreynBaroIas MaKCHMaIbHO BO3MOYKHYIO TPOU3BOAMTEIBHOCTh KOMILICKCA.
CTpyKkTypHas cXxema U MPUHIUI paboThl CHCTEMa aBTOMAaTHYECKON OMTHUMHU3AIUH
ynpaBneHI/m TCXHOJIOTHYCCKUM arperaTOM MCJIKOTO H3MCIIBYCHUIA (HIapOBOﬁ
MEJIBHUIIBI) TI0 CKOPOCTH  HM3MEIBYCHHUS BO3BpaTa C IEIBI0  JTOCTHKCHUS
MaKCI/IMaJILHOfI HpOI/I?;BO)II/ITeJ'IBHOCTI/I.

CuctemMa  aBTOMATHYECKOTO  YIPABJICHUS  MPOLECCOM COCTaBJICHHS
MHOFOKOMHOHGHTHOI\/'I IIIUXTHI B YCJ'IOBI/ISIX I_[eHTpaJ'II/ISOBaHHOFO ynpaB.]'IeHI/Iﬂ.
OOmiast hyHKIIMOHAILHASI CX€Ma aBTOMATH3WPOBAHHOTO YIIPABJICHHUS MPOIECCOM
arJoMepaIim.

CriocoObl U3MepeHUsT BIAKHOCTH IIMXTOBBIX MAaTEPUAIIOB U CTPYKTYpHAs cxema
VIpaBICHUS BIAXHOCTH C IENbI0 O0ECIeYeHHsT MaKCHUMAalbHO BO3MOXKHOMN




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

10.

11.

12.

13.

14.

15.

16.

17.

MIPOU3BOIUTEIILHOCTH aBTOMAaTH3AIUH.

MeToabl n3MepeHus TeKyIei aKkTHBHOW JITTMHHBI arJIOJIEHTHI U CTPYKTYpHAst cxeMa
ONTUMHU3ALMHU YIIPABJICHUS CKOPOCTBIO C LIETIBIO MOACPKAHUST  AKTUBHOW IJTMHHBI
Ha (UKCHUPOBAHHOW JJTMHE MAIIUHBI.

TexHonornueckas cxemMa aBTOMaTHYECKOTO YIPABIEHUS MPOLIECCOB MPOU3BOJICTBA
0(pITIFOCOBAHHBIX METAITM3UPOBAHHBIX OKATHIMIEH.

Oco0eHHOCTH aBTOMATH3MPOBAHHOTO YIIPaBJICHHS TMpolleccaMyd oOOoraiieHus
yIJIel U COCTaBJICHUSI MHOTOKOMIIOHEHTHBIX KOHIICHTPATOB YTOJBHOM MUXTHI IS
KOKCOBaHHUS.

OyHKIIMOHANBHAS CXeMa KOHTPOJISA U YIPABICHHUS TEXHOJIOTHYECKUM IPOIIECCOM
MIPOU3BOJICTB KOKCa B KOKCOBBIX TIeuax, 00pa3yronux OaTapeiiHble KOHCTPYKIUH.
ABTOMaTH3aIMsI U ONTHMHU3AIUS YIIPABICHUS TPOLECCOM H3BJICYECHHUST IIEHHBIX
BBICOKOMOJIEKYJISIPHBIX MPOJYKTOB M3 KOKCOBOIO ras3a (Mpolecc MaKCUMalbHOTO
W3BJICUYCHUs OCH3071a)

OyHKIIMOHATBHAS CHCTEMa KOHTPOJIS M YIPABJICHUS POIIECCOM BBITUIABKH YyT'yHA
B JIOMEHHOM IIeYn

OcobenHoct pabOTBl CHUCTEM aBTOMAaTHMUYECKOIO YIIPaBJICHUS TeMIIEpaTypoi
TOPENIOTO AYThs, BIAXXHOCTHIO TOPENIOTO AYThS M IaBICHHUEM TOpSYEro TyThsl.
Cucrema  aBTOMAaTHU3MPOBAHHOTO YIPABICHHS IIUXTIONAYEH W 3arpy3Koi
IIMXTOBBIX MaTepUAIOB B JOMEHHYIO MEUb.

Cucrema aBTOMATH3MPOBAHHOTO YIIPABJICHUS TEIUIOBBIM PEKUMOM JIOMEHHOM
MIeYH.

Cucrema aBTOMAaTU3MPOBAHHOTO YIIPABJICHUS Ta30JJHHAMUYECKAM PEKUMOM HITH
pacripeielIeHueM ra3oBoOro MoToKa Mo IaxTe Meyu.

Cucrema aBTOMAaTH3WPOBAHHOTO YIIPABICHHUS XOJOM JIOMCHHOW TI€YHM WJIH
PaBHOMEPHOCTHIO CXO/1a IIIMXTHI

Cucrema aBTOMATH3HPOBAHHOTO IKCTPEMATLHOTO OTITUMH3HPYIOIIETO
yIpaBIeHHs Moauell MPUPOJIHOTO ra3a B Topsiuee AyThe JOMEHHOM MeYH C HETbI0
obecrieueHrss MUHIMHU3AIMH PacXxo/ia KOKca.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Cucrema aBTOMaTU3UPOBAHHOTO YKCPEMAJIBHO-ONITUMU3MPOBAHHOTO YIIPAaBJICHHUS
IoAa4el MPUPOAHOIO Ira3a B ropsiuee NyThe € LEJIbI0 JOCTHKECHHUSI MAaKCUMAJIbHOU
IIPOU3BOIUTEIBHOCTH JOMEHHOH TICYH.

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

Cucrema u  MaremMaThyeckas MOJENb  ONPEAEICHUS U yIpaBJICHUS
IIPOJOJDKUTEIBHOCTHIO NIEPHOJA HArpeBa C LEJIbI0 aKKyMYJIALIMM MAaKCHUMaJIbHOTO
KOJIMYECTBA TEIUIOBOM YHEPTUH B TEKYIIUN MOMEHT.
@OYHKIMOHAIBHO-CTPYKTYpPHAs CX€Ma yIPaBIEHUS MIPOLIECCOM BBIIUIABKU CTAJIA B
2X-BaHHBIX [1€YaX C MPOJYBKOW BaHHBI KHCJIOPOJIOM U IoJa4yell IpUpPOIHOTO rasa.
TexHonOrnuecKkne OCHOBBI ABTOMAaTU3UPOBAHHOIO YIIPABJICHHS TEXHOJIOTHYECKUM
IIPOLIECCOM BBIIUIABKH CTaJIU B CTAJCIJIaBUIIBHBIX arperatax ¢ IpoayBKOM MeTalia
KHCJIOPOJIOM.

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

CucTteMbl aBTOMAaTUYECKOT'O YIPaBJIECHUS MOJOXKEHHEM MpPOAYBOYHOU (hypMbl U
CKOPOCTBIO BBITOpPaHUs yriaepoJa o X0Ay IPOTyBKH.

Cucrema aBTOMaTH4eCKOr0 KOHTPOJS M YNPABIEHHUS ra300TBOJOM IUIABHJIBHBIX
ra3oB C LEJIbI0 CHIDKEHHUS AIEKTPUYECKON MOIIHOCTH MOTPEOIEHHOM NPU 3TOM.
Cucrema aBTOMaTHMYECKOIO HENPEPHIBHOTO KOHTPOJISI TEMIEPATyphl MeTajlia U
COJIEp’KaHUE YIIepoAa B METAUIE M HCHOJb30BAHUE OJTUX IApaMeTPOB I
IIPOTHO3UPOBAHUS OKUCIIEHUS IIPOLIECCa IPOAYBKU KUCIOPOIOM.
OyHKIMOHAIbHAS CX€Ma aBTOMAaTHYECKOTO0 KOHTPOJISI M yHOpaBieHUs padboToii
MHUKCEPHOT'O OTAEJICHNS CTAJICIIIIaBUIILHOTO IIPOU3BOCTBA.

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

Cucrema aBTOMaTUYECKON ONTHUMM3ALNN YIIPABIECHUE YHEPTETUYECKUM PEKUMOM
JJIEKTPOAYTOBOM IUIABKM C LEJIBI0 JOCTHKEHHUS MAKCHUMaJIbHO BO3MOXKHOU
MIPON3BOUTEIBHOCTH TEYH.
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

OyHKIHMOHAIbHAS CXeMa KOHTPOJII M aBTOMAaTHUYECKOIO YIPABIICHHUS MPOIECCO
JOBOJKHU cTayiu B arperare neub-kosul (AKII).
Cucrema aBTOMATHUYECKOM ONTUMHU3ALHUH yIIpaBICHUS MIPOLIECCOM
AJIEKTPONOTPEOICHUSI C ENbI0 JAOCTIKEHHSI MAaKCHMAJIbHOTO BPEMEHHU pabOTHI
AKII mox TokoM ( MUHUMaIbHOE BpeMsI OTPaOOTKH ).
OyHKIIMOHANIBHAS CXeMa aBTOMAaTHYEeCKOTO KOHTPOJIS M YIPABICHUS MPOIECCOM
BaKyyMHPOBAHUS CTAJIM HA YCTAHOBKE LHMPKYJSIPHOTO THIIA.
Cucrema aBTOMAaTHYECKOTO AKCTPEMAIbHO-ONTUMU3UPOBAHHOTO  YIIPABICHUS
MPOLIECCOM  IUPKYASPHOIO  BaKyyMHUPOBAHHS €  IENIbIO  JOCTHIKCHHUS
MaKCHUMaJIbHO-BO3MOXXHOH MPOU3BOIUTEIBHOCTH MPOIIECCa.
OyHKIMOHAIbHAS CXeMa aBTOMATHYECKOI0 KOHTPOJIS U YIPAaBJICHUS MPOIECCOM
HenpepbIBHON pa3nuBku cranu Ha MHJI3.
Cuctema  aBTOMAaTU3MPOBAHHOTO  YNpPAaBIEHHMS  NPOLIECCOM  Pa3JIMBKH,
o0ecrieynBarOmas MHHAMHU3AIUIO TEPMUYECKUX HAINPSDKEHUH B 3arOTOBKE IS
MTOBBIIICHUS KQUECTBA 33 CYET CHIKEHHS CIUIOITHOCTH CTPYKTYPHI CIIUTKA.
@DyHKIMOHAIBHBIE CXEMbl aBTOMAaTHUYECKOT'O KOHTPOJISI U YHPaBJIEHUS HarpeBoM
MeTaJula B Tledyax KaMepHOTO TUTIA.
OcobeHHOCTH ~ 3HEprocOeperaruero  HKCHEPUMEHTATbHO-ONTUMHU3HPYIOLIETO
YIIPaBJICHUS TETIOBBIM PEKMMOM HarpeBa B Iiedyax KaMEpPHOTO THTIA.
OyHKIMOHANbHAsA CXeMa aBTOMATUYECKOr0 KOHTPOJS M YIPaBJIECHUS TEMJIOBBIM
PEKUMOM B TIedaxX MPOXOIHOTO TUIIA TTPH HArPeBe HEMPEPHIBHOIUTHIX 3aTOTOBOK.
CucTteMbl 3KCTpEeMaIbHO- ONTUMHU3UPYIOIIETO YIPaBIECHUS TEIJIOBBIM PEXHMOM,
MPOIIECCOM C)KUTAHMS TOIUIMBA M Ta30JMHAMHYECKUMH PEKUMAMH TIPU HarpeBe
HENPEPbIBHOIUTHIX 3aTOTOBOK.

CucTeMbl IPOrHO3UPOBAHUS MTapaMeTPOB Mpoliecca HarpeBa MpH pearu3aiuu

ONTUMHU3UPOBAHHOTO SHEProcOEperaroIlero aBTOMaTU3UPOBAHHOTO
yIpaBiIeHUs B HECTALlMOHAPHBIX YCIOBUSIX PaOOThHI

Ilpumepovl npakmuueckux 3a0anuil
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1. Ilo »sKcrnepUMEHTaNbHBIM J@HHBIM, MPEICTABICHHBIM II0OCIE KOPPEKIHH,
IIOJIyYUTh YPAaBHEHHE CTATHMYECKOW XapaKTEPUCTUKU aBTOMAaTU3MPOBAHHOIO

nporecca B KOOpAMHATaX «yIpaBIISOILIEe BO3JICHCTBUEN-
«aBTOMATU3UPOBaHHBIN napamerp» Y=Ff(X);
Y (1)

X(7)

2. Hcnonp3ys merop Diiepa, paccuyuTaTh TPACKTOPUIO M3MEHEHUS BBIXOIHOTO
MapaMeTpa MHEPLHHOHHOrO Mpolecca KaK PEaklUi0 Ha CIyYalHbIM BXOIHOM
yIpaBISIONIU# 3agaromuii curaai X(t).

X(D)“P¥(E)

Y(T)
Yu ()

7
Xu T

3. PaccumTaTh TpaeKTOPWIO MOMCKOBOIO MPOIECCa B CHCTEME JKCTPEMaJIbHON
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ONTHMM3ALMK YIOPABICHUS [0 METOAY 3allOMHHAHUS JKCTpemMyma s
MHEPLHMOHHOTO IpOLEcca C IOCTOSHHOW BpeMEHHM T,=5C Hpu H3BECTHOU
cratndeckoil xapakrepuctuke Y=f(X)

Y(ON Z(7)

Y max

X(T)

4. CocTaBUTh MAaTEMaTHYECKYIO MOJIEIIb 110 33JJaHHOM CTpyKTypHOU cxeme CAY
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X(1) Y 1 Z 1 Z(1)
» Kf'l’(x) » >
< Tosp +1 ;p+1
3(‘1 . Z3(7)
PO

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

G(1) 'llW AU N UI(T) Kp(Tu3p+1) 3
Tipt+1

41 |_]‘_\G

UM Up(T)

AZ=E&(T)

CocTaBUTh CTPYKTYPHYIO CXEMYy KOHTypa OKCTPEMAJIbHOIO YIIpaBJICHUS
MHEPLUUOHHBIM IIPOLIECCOM, CTAaTH4YECKas XapaKTepUCTUKa KOTOpPOro u
MOCTOSIHHAs! BpEMEHU M3BECTHBI. BEIOpAaTbMETONIIONCKAIKCTPEMYMA.

CocraBUTh MaTeMaTUYECKYIO MOJIETb KOHTYpa
AKCTPEMATbHO-ONTUMH3UPYIOMIETO  HHEProoOeCleynBaIONIero  yIpaBICHHS
MIPOIIECCOM CHKMTAHMsI TOTUTHBA B paboUyeM MPOCTPAHCTBE HArPEBATEILHOM MeUn
IIPY UCIIOJIb30BAHUMU METO/A MTOUCKA MO 3alIOMUHAHUIO YKCTPEMYMA.
CocTaBUTh ~ MaTeMAaTHYECKyH)  MOJElNb  KOHTYpa, CTaOWUIHU3HPYIOUIETO
TEMIIEPATYpHBI MapaMeTp O0O0beKTa: TeMmIepaTypsl CTEHBI Ipoliecca
KPUCTAJUTH3AIMOHHOTO OT)KUTa aBTOMOOWIIHBHOTO JINCTA B KOJIMAKOBBIX TI€Yax ¢
BOJIOPOJTHOM 3aIIUTON aTMOC(HEpHI.
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8.

10.

ras

BO3/yX

fer db

CocrtaBuTh MaTeMaTUYECKYIO MOJIETb KOHTYpa
AKCTPEMAIBbHO-ONTUMHU3UPYIOLLETO YIIPABICHUS IPOLIECCOM CKUTAaHUS TOIIIMBA
B paboueM MpOCTPAHCTBE MPOMBIIIIICHHOW MEYH B COOTBETCTBUU C OOBEKTOM
yIOpaBlIeHUsT Tpollecca CHKUTaHus TOIUIMBAa 10 TeMIeparype padodero
MPOCTPAHCTBA MCIOJB3YSd METOJ 3allOMUHAHUID CKOPOCTH HM3MEHEHUS
ONTUMU3UPYEMOTO ITapamMeTpa.

ras

BO3/IyX

CuHTe3upoBaTh MaTEMaTHYECKYI0 MOJENbh CTaOMIU3UPYIONIETO KOHTYpa
YIPaBJICHUSI TEMIEPATypPOM TOpSYEro NyThsl JOMEHHOW IMEYM MPHU YCIOBHUSX
ucnoJsibzoBanus tunosoro U /I-perynsaropa.

CocTaBUTh MaTEMaTUYECKYIO MOJEIb JKCTPEMATbHO-ONTHMU3UPYIOIIETO
yIpaBIeHUS YBIAKHEHUEM arlioMepalliOHHON MIUXTHI C LEThI0 00eceueHus
MAaKCUMaJIbHOM NPOW3BOJMUTEIBHOCTH arJIONpolecca C  HMCHOJIb30BAHUEM
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JUCKPETHOTO THIIA CUCTEM.

11. CocTaBUTh CTPYKTYpHYIO CXEMY JIBYXKOHTYPHOH CHCTEMbBI aBTOMAaTHUECKOIO
yIpaBiIeHUS u AKCTPEMATIbHO-ONTUMHU3UPYIOIIETO yIpaBiIeHUS
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 = 1(x)

13. BeiOpats 00OCHOBaHHO HamOoJiee MPUTOAHYIO MATEMATHUYECKYI MOJIENb
aBTOMAaTHUYECKOTO MPoIiecca U3 HUKE NPEII0KEHHbIX:
a. JlerepMHMHMPOBAHHASIMOIEIH

b. DkcnepuMeHTaIbHO-CTATHCTHYECKHUITHUIT
C. uHamuyeckassMoAeNb

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

ArjioMepalnuOHHOENPOU3BOICTBO

1. Apromaru3zanusi TEXHOJIOTHYECKOT0 MPOLEecca B MOArOTOBUTEIBHOM OT/IEIICHUH.
Crent. Yacte. OnTumu3anys yrnpasieHHs! IPOLECCOM IPOOJICHHs MaTepHUaJIoB €
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OCJIBIO JOCTHXXCHHUA MaKCHUMAaJIbHO BO3MOXKHOM IMPOU3BOAUTCIIBHOCTHU.

2. ABroMaru3amus TEXHOJOTHYECKOTO IIpoIlecca CICKaHWs arioMepara B
YCHOBUSIX OAO «MMK». Cnen. Yacts. ABTOMaruzanus Impolecca
PEryJIMpOBaHUsl CKOPOCTHU AIJIONEHTHI MO 3aKOHYEHHOCTH MPOIecca CIIeKaHusI.

3. ABromaruzaiusi TEXHOJIOTMYECKOTO Tpollecca CIEKaHWs —aromMepara B
yenoBusax ammogadpuku Nel OAO «MMK»y». Cmen. Yacte. Ontumusarus
VIIPaBJICHUS TIPOIIECCOM YBIQKHEHUS INUXTBI C IEIbI0  00eCICUeHHUsI
MaKCHMaJIbHOH MPOU3BOIUTEIILHOCTH arlIOMAIINHBIL.

4. ABromaruzaius TEXHOJOTHYECKOTO W TEIUIOBOIO PEKHMMAa arjOMalluHbI s
criekanusi muThl B ycnoBusix OAO «MMKy. Cnen. Yacts. Ontumuzanus
mporecca J00aBKM KOKCHUKAAIJIOUIMXTY C IETIbI0 JOCTHXKEHUS BO3MOXKHOM
MIPOU3BOIUTENLHOCTH aIJIOMAIIMHBI.

5. ABTOoMaru3amusi TEXHOJIOTMUYECKOTO M TEIUIOBOTO peXUMa arjioMallliHbl B
ycIoBHSX amomepanroHHoro npousBojactea OAO «MMK»y. Cnen. Yacts
Ontummzanus mpolecca JT00aBKM TEXHOJIOTHYECKOTO TOIUIMBA (KOKCHKA) C
LeJIbI0 IOCTH)KEHUSI TPOYHOCTH T'OTOBOTO ariomepara.

KOKCOXI/IMH‘ICCKOCHPOH?.BOJICTBO

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

2. ABTOMaTH3aIMs TEXHOJOTHYECKOTO peXrMa paboThl OSH30JIBHOTO OTHACICHHS
kokcoxumuueckoro npousoactsa OAO «MMK»y. Cnen. Yacts. Ontumuzanus
mporecca BBIJICNICHHS OC€H30J1a C  IeNbI0  JOCTHKCHHUS  MaKCHMAaJbHO




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

BO3MOYKHOTO BBIXOJa O€H30I1a.

ABTOMarm3anus  TEXHOJOTHMYECKOTO  Ipollecca  yIIENOArOTOBUTEIBLHOTO
oTneneHuss Kokcoxumuueckoro mpousBoactBa OAO «MMKy». Cnern. Yacts.
OnTumuszanus mpolecca ApoOJeHUsT KaMEHHOTO VI C Leiblo oOecrevueHus
MaKCUMAaJIbHO BO3MOXXHOW MTPOU3BOAUTEIHLHOCTU APOOUITLHOM YCTAHOBKH.

JloMeHHOenmpon3BOACTBO

1.

ABTOMaTH3aIys TeIIOBOTO M TEXHOJIOTHYECKOTO pekrMa JoMeHHOo# neun Nel0
OAO «MMK». Cpneu. Yacte. ABTOMATUYECKUH KOHTPOJb W YIpaBICHUE
HIMXTOIOIAUeH M 3arpy3KOU MTUXTHI C UCIIOIB30BAHUEM CHCTEMBI O€3KOHYCOBOM
3arpy3KH.

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

ABTOMarTH3alysg TEXHOJOTUYECKOTO PEKMMa BBIIJIABKM YyT'yHa B JOMEHHOU
neun B ycioBusix OAO «MMKy». Cnen. Yacts. OnTumu3zanusi COOTHOLICHUS
pacxofoB MPUPOJHOTO raza U TEXHUYECKOTO KUCIOPOa C IENbI0 00ecTedeH s
MaKCHUMAaJIbHO BO3MOKHOU MPOU3BOAUTEIBHOCTA JOMEHHOU MEYH.

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

ABTOMarHM3aIysa TEIMJIOBOTO PEXMMa BO3JyXOHArpeBaress JOMEHHOW Teud B
ycnoBusix OAO «MMK»y. Cren. Yacts. OnTuMu3anus yrnpasieHus: MpoLeccoM
C)KMTaHUsl TOIUIMBA B NEPUOJl HAarpeBa C IENIbI0 JOCTH)KEHUS MAaKCHMAaJbHO
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BO3MOYKHOI CKOPOCTH HarpeBa KyroJja 10 3aJJaHHOH TeMIIepaTyphl.

KHCJ'IOp0)1HO-KOHBepTepHOel'IPOI/ISBOL[CTBO

1.

ABTOMAaTH3aIsl TEIUIOBOIO M TEXHOJIOIMYECKOTO PEKUMa BBIIJIABKU CTalIM B
yenoBusix KKIL[ OAO «MMK»y». Cnen. Yacte. VYipasieHue mnpoleccom,
o0ecrieynBarolee MpeJOTBPALICHUE M HEAOMYyIIeHHEe BBIOPOCOB paciiiaBa U
1HIJIaKa U3 KOHBEpTepa.

ABTOMaTH3aIMs TEXHOJIOTUUECKOTO ITPOIIeCcCca BHITUIABKU CTAIM B KUCIIOPOIHOM
koHBeprope B ycioBusix OAO «MMKy». Cneu. Yacte. IlpornosupoBanue
TEKYILErO COAEpKaHMsI yIliepoAa B NPOLECCe KOHBEPTEPHOW IUIaBKU (110
aHaJU3Y OTXOSIINX KOHBEPTEPHBIX T'a30B).

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

HpOI/I3BOIlCTBOCTaJII/I B JJICKTPOAYIOBbIXIIEYaX

1.

2.

ABTOMAaTH3alMs TEXHOJOTHYecKoro mpouecca BbliaBku cramu B JICII
nepeMeHHOro Toka B ycinoBusx OAO «MMK»y». Cneu. Yacts. Paspaborars
CHUCTEMY HEMPEPHIBHOTO PACYETHOTO OMpENeNieHUs TeMIlepaTyphbl CTald B
Mpouecce KOHBEPTEPHO TIIIaBKHU.

ABTOMaru3alus  TEXHOJIIOTMYECKOrO  MpOoIlecca  BBIJIABKM  CTald B
ANEKTPOAYrOBOM neun nepeMeHHoro toka B ycioBusx JCIIL OAO «MMKy.
Crernr. Yacts. OnTuMu3anus 3JHEPreTH4eCKOro peskuMa EeKTPOAYTrOBOM TIABKU
C ILEJbI0 JOCTH)KEHHMS MHUHHMAJIBHOIO YIAEIBHOIO pPACXofa IEKTPHUYECKOU
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SHEPrUH.

3. ABTromaruzaius TEXHOJIOTHYECKOro mporecca BoiiaBku ctaiu B JICII-180 B
yenoBusix ICIIL OAO «MMKy. Cnen. Yacts. OnTuMH3aus 3HEPreTu4eCcKOro
pexuma JICII-180 ¢ menmbro JOCTHKEHUS MHHUMAIbHOM CEOCCTOMMOCTH
BBIIUIABIIIEMOM CTaIH.

4. ABromaruzauus TEIIoBoro u rexHojoruueckoro pexxuma J[CII-180 B ycnoBusix
OAO «MMK». Cneu. Yacte. ABTOMAaTUYECKOE YIPABICHUE TEIIOBBIM
pexxumom JICIT-180 ¢ umcnonb3oBaHueM HMH(OPMAIMU O KOCBEHHOM METOJIE
pacdera TeKyIler TeMIIepaTypsbl 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
mporecca JIO3UPOBaHUS MOAAYM  IIJTAKOOOpa3ymoIIMX, JETHPYOIUX U
PACKHUCIISIFOIIMX MaTepHaioB.

2. ABTOMaTu3anvs TEXHOJOTHMYECKOTO pEeXHMMa JOBOJAKM CTald B arperare
neub-koBII (AIIK) B ycmoBusax KKII OAO «MMKy. Cnen. Yacts.
OnTuMu3aIys SHEPTeTUYECKOTO PeKUMa JJOBOJKH CTAJU C IENbI0 00ecTIeueHus
MaKCHUMaJIbHOU ITponsBoautensHocT AIIK.

3. ABTOMaTH3alUs TEXHOJOTHYECKOTO W TEIUIOBOTO PEKUMOB JOBOJIKH CTAU B
AIIK KKI[ OAO «MMK». Cneu. Yactb. ABTOMaTU3MpPOBAHHOE YIPABIICHUE
TEIJIOBBIM ~ PEKHMMOM HAarpeBa MeTalyla C HCIHOJb30BAHHUEM CHCTEMBI
HETMPEPHIBHOTO TEKYIIETO KOHTPOJIS TEMITepaTypbl MeTaslia.

4. ABTOMaru3anus TEXHOJIOTUYECKOTO PEKUMA MpOIlecca BaKyyMHUPOBAHUS CTAIN
B YCTAHOBKax MOPIMOHHOTO BakyyMupoBaHus. Cren. Yactb. ABTOMarndeckoe
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O11eHOYHBIE Cpe€acTBa

yIpaBJIeHHUs MPOLIECCOM BaKyyMHUPOBAHMSI C HCIOJNb30BaHHE MHPOpPMALMH O
TEKYILIeM COJIep>KaHUU Ta30B B METaJlIE.

5. ABroMaruzaiys TEXHOJIOTHYECKOTO pexuMa Mpoliecca BaKyyMpOBaHUSI CTaJIA B
yctaHoBKe mupkymspHoro tumna OCIIL OAO «MMK». Cneu. Yacts.
Ontumuzanys yIpaBJICHHUs PacXxolOM TPaHCHOPTUPYIOIIEro rasa (aproHa) c
LEJIBI0 TOCTHUKEHUSI MAaKCUMAJIbHON TTPOU3BOIUTEIHLHON YCTAHOBKH.

6. ABTOMarM3anys TEXHOJIOIMYECKOro IIpolecca BaKyMHUPOBaHMs CTajld B
ycraHoBke HupkyasipHoro tuna B ycinoBusax KKI[ OAO «MMK». Cnen. YacTs.
Pa3zpaGotarb aBTOMAarM3MPOBAaHHYKD CHCTEMY OIpENEIECHUs OKOHYAHMS
Ipolecca BaKyyMUpPOBaHUS IpU JOCTHKEHUN 3aJaHHOTO COAEp KaHMsI yIiiepoaa
B MeTaJljIe (10 aHAJU3y OTXOISIINX Ta30B).

PazauBkacraanna MHJI3

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

3. ABTOMaTH3alus TEXHOJOTHYECKOTO Ipollecca Pa3IMBKH CTaJIM Ha COPTOBBIC
3arotoBku B ycnoBusix JCIIL OAO «MMK»y». Cneu. Yacts. ABromaruzanus
nporecca oxjaxaeHuss Meraia B 3BO ¢ menpro JOCTHXKEHHS] PaBHOMEPHOIO
OXJIQKJCHHS 3aTOTOBKH.

4. ABromaruzaius TEXHOJOTHYECKOTO mMporecca pasnuBku ctanu Ha MHJI3 B
yenoBusix KKI[ OAO «MMK». Cren. Yacts. ABTOMaru3upoBaHHasl cUcTEMa
YIOpaBIeHUS] CKOPOCTHIO Pa3IMBKH B 3aBUCHMOCTH OT TEMIIEpaTypbl CTalu B
IPOMEXYTOYHOM KOBIIE W MapKd paszauBaeMoil crtaiu  (Hampumep,
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TpaHchopMaTopHON).

HpOKﬂTHOCl’lpOHC&BO}ICTBO

1.

ABTOMaTH3aIUsl TEILUIOBOTO PEXUMa METOJUYECKUX Ie4el B YCIOBMSIX CTaHa
2500 OAO «MMKy. Crnen. Yacte. OnTumuzanusi yropablI€HUS TPOILIECCOM
C)KHTaHUs TOIUIMBA C LIEJbIO JOCTUKEHUS MaKCUMAallbHO BO3MOXKHOM CKOPOCTH
Harpesa Merasuia.

ABTOMaTH3aIMs TEIIOBOTO peXKUMa IpY HarpeBe Merajuia B meyax crana 2000
OAO «MMK»y». Cnen. Yacte. OnTumMu3anus ynpaBieHHUs IPOLIECCOM CKUTAHUS
TOIUIMBA B 30HAX HAarpeBa C IeJIbI0 MUHUMHU3AIIMH 3aTpaT TOTUIMBA Ha HarpeB.

ABTOMaTH3aIusl TEIJIOBOIO PEKMMa METOIMYECKUX IeYel COpTOBOro CTaHa
OAO «MMK» (mo BbeIOOpy). Crmen. YacTb. ABTOMaTHyecKkas CHUCTEMa
KOpPEKLIUU TEIUIOBOTO  pEXMMa TMeYd TMpU U3MEHEHUH TeKylleh
MIPOU3BOAUTEIBLHOCTH CTaHa.

ABTOMaTH3a1Ms TEIUIOBOIO PEKMMa HarpeBarenpHbIX nedel crana 2500 OAO
«MMK». Cnen. Yactb. ABTOMaruyeckass CUCTEMa IPOTHO3UPOBAHUS U
KOPPEKIINH OOIIETr0 HarpeBa KaXKJ0i mogaBaeMoil 3arOTOBKH.

ABTOMarHM3aIys TEIUIOBOTO pPeXHMMa MPU HArpeBe MeTauia B METOIUYECKHUX
meyax craHa 2000 OAO «MMK»y». Cren. Yacte. ABTOMaTHyecKass cucTeMa
MPOTHO3UPOBAHUSI M KOPPEKIMHM OOIIer0 BPEMEHW HarpeBa KaKHKOU
I10JTaBa€MOM 3arOTOBKH.

ABTOMAaTH3aIMsl  TEIUIOBOIO  peXMMa  CBETJIOTO  OTXKHMra MeTaljga B
MYaxKoJjmakoBoro tuna yucronpokarnoro mexa JIIII-5 OAO «MMK». Cnen.
YacTh. ABTOMAaTH4ECKas CUCTEMa PErYINPOBaHMs TEMIEpPaTypbl OTKUTAEMOTO
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METaJIa C YYETOM JIMHAMUKHU KOJIITAKOBOM M CTEHOBOM TepMonap.

7. ABromaruzamus TEIJIOBOIO peXHMMa B 30Hax Harpepa OamreHHoi meun AI'HI]
nexa nokpeitii OAO «MMK». Cnen. Yactb. ABTOMAaTH3UpPOBAHHAS CHCTEMA
BKJIFOYCHHSI TOPEJIOK C LIETIBIO MOJIyUYeHUs CTAOMIN3alUK TeMIIEPATyPhI MOJIOCHI
Ha BBIXOJIC M3 y4acTKa HarpeBa W OOCCIICUCHUS COXPAHHOCTH PaJHallMOHHBIX

TpYyO.

ConyTCTBYIOIIHENPOU3BOICTBA

1. Apromaru3anusi TEIUIOBOTO pexuma mnaporeneparopa (komra) TOL[ OAO
«MMK)» . Crierr. YacTb. ABTOMaTH3UpOBaHHAsI CUCTEMA KOPPEKIIUU TEIIIOBOTO
peXuMa MaporeHepatopa MNpH U3MEHEHHHM KOJM4YecTBa BbIpabaThiBaeMoOit
AIIEKTPOIHEPIUH.

2. ABTOomMaruzamys ~ TEIJIOBOTO  PEeXMMa  PACHBUIMTEIBHOTO  CYIIWJI  JUIS
IPUTOTOBIIEHUS TPAHYJIMPOBAHHBIX IIITakooOpasyromux cmeceil. Cren. Yacts.
ABTOMaTH3a1Us TEMIIEPATYPHOTO peXUMa U YIPaBIE€HUE MPOLIECCOM CKUTaHUS
TOIJIMBA JJIS TIOJTY4EHUS 3alaHHOTO KOJIMYECTBA CMECeH.

3. ABTOMaru3anMs TEIJIOBOTO PEXHUMa TMe4el I CYIIKM U OTKHTa W3JIeTHM
or"eynopHoro mnpousBoactBa OAO «MMK». Cnen. Yacts. ABromaruzarus
TEIUIOBOTO pEeXHUMa Te4Yell ¢ IeNbl0 JOCTHKEHHS TpeOdyeMoro KadecTBa
OTHEYTNOPHBIX U3/ETUH.

Oo01mas uesb 3a1aHUS U COAEPKAHUE KYPCOBOI0 MPOEKTA M0 JUCUMILIUHA
((ABTOMaTI/l?.aIII/Iﬂ TEXHOJOITHYIECCKHUX IPOLECCOB M ITPOU3BOJCTB (METaJIJIprl/Iﬂ»:

1. Kparkoe ommcaHue aBTOMAaTH3UPYEeMOTrO TEXHOJIOTUYECKOTO TIpolecca u
YCTPOMCTBO  TEXHOJIIOTMYECKOTO arperara Kak OOBEKTOB  YIpaBleHUS,
KPUTHYECKHI aHaJIU3 CYIECTBYIOIUX CIOCOO0B aBTOMATUYECKOTO yIIPaBICHHUS
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TCXHOJIOTUYCCKUX ITPOLCCCOB.

Habop ucxomHoll MH(pOpMAaLUU, CTAaTUYECKUX NAaHHBIX, pacdyeT CTaTH4YeCKOM
XapaKTEPUCTHKHU TPoLIecca, M0 IKCIEPUMEHTATIBLHBIM WJIM PACUETHBIM JIAHHBIM
cocTaBlieHHe (PYHKIIMOHAIBHO CTPYKTYpHOM CHCTEMbI aBTOMAaTHY€CKOTO
yIpaBICHHUS TEXHOJIOTHYECKUM MPOILIECCOM.

CI/IHT€3I/IpOBaHI/I€ MaTeMaTUYCCKONH MOACIH TEXHOJIOTHYECKOIO rnmpounecca,
BBI60p TCXHUUYCCKUX CPCACTB KOHTPOJISI U YIIPABJIICHUS U KOH(l)I/IprI/II)OBaHI/Ie
IMPUOPUTETHOI'O KOHTYpA YIIPABJICHUA U KOHTPOJIA.

Pacuer mepexomHoro mporecca B BBIOPAHHOM TPHOPUTETHON KOHTYpE
YIIPABJICHHUS C Y4ETOM PYYHOIO KOHTPOJIBHOIO pacdera N0 CUHTE3MPOBAHHOMN
paboyeil mporpamme.

OntuMuzanys napaMmeTpoB JTMHAMHUYECKOM HACTPONKH YIIPABIISIFOIIETO OJI0Ka
CUCTEMBI I10 pe3ynbTaTaM HCCIeI0BaHus MEePEXOHBIX MPOIECCOB, TOKa3aTenei
KauecTBa C 11eJIbI0 BbIOOpa Haumy4Iux. VMcenenoBanue noBeaeH s CUCTEMBI
YIPABICHUS B YCIOBUAX CMEIIEHUSI CTATUYECKON XapaKTEPUCTUKU
AaBTOMATU3UPYEMOTO 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
npoexktupoBanus ACYTII

Hepeuenb meopemu4ecKux 60npocoe

1.

2
3.
4

BuasiHaydHBIXTYOTUKALIAN.
OTanbl NOArOTOBKM HayYHO-UCCIEA0BATEILCKOTO OTYETA.
CTpyKTypaHayqYHO-HCCIIEI0BATEILCKOTOOTYETA.

Kynerypa m HeoOxonumas OOBEKTMBHOCTh M II€JI€COOOPAa3HOCTh IIMTUPOBAHMS
UCIOJIb3YEMBIX  JINTEPATYPHbIX HCTOYHHKOB, HCIIOJIb3YEMBIX B  Ipoliecce
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UCCIIE0BAHUN.
[TpaBuia HUTHPOBAHUS HCIIONIB3YEMbIX HCTOYHUKOB HH(POPMAITUH.
MertoapicOopaHayaHOMHHDOPMAITIH.

CocraBiieHHe IUIAHOB IIPUOPUTETHOTO cOOpa HMHGOPMAIMM M COCTaBIICHHE
MaTpUIIbl TNIAHKPOBAHUS IBYX WJIM MHOTO(AKTOPHBIX SKCIIEPUMEHTOB

Ilpumepot npakmuueckux 3a0anuii

1.

2.
3.
4

o

CocTaBUThaHHOTALMIOKYPCOBOTOIIPOEKTA.

CoCTaBUTBCIIUCOKKIIFOYEBBIXCIIOB.

OdopmMuTh pe3ynbTaThl UCCIEAOBAHMN MO TPEOOBAHUSIM U CTaHIAPTaM.

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

ITpoBepuTh comepx’aHre KypcOBOrO IPOEKTa Ha AaHTUILJIAruaT

Odopmnenne TekcToBOM U rpaduueckoil 4YacTM KypcOBOTO IPOEKTa B
COOTBETCTBUM C TPEOOBAHUSAMH CTaHIAPTOB U MPUHATBHIX METOJMUECKUX yKa3aHUN
[TpoBecTn MHGOPMALIMOHHBIN MOUCK HAayYHBIX HMCTOYHUKOB IO 3a/laHHOM TeMme
KypCOBOT'O MPOEKTA WJIN MPOBOJUMOM Hay4YHOU pabOTHI.

[Ton6op HEOOXOUMBIX MaTepUaOB, COCTABIEHUE MPUMEPHOIO IjlaHa KypCOBOIO
IIPOEKTA;

AHanu3 nHPOPMAITMOHHOM TUTEPaTyphl, OATOTOBKON aHAIMTUYECKUX 0030pOB IO
7 HEKTUBHOMY PEHICHHIO TOCTABICHHOM 33]Jaul KypCOBOT'0 IPOEKTA.




CrpyKTypHBII

AIIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHouHbIE Cpe/iCTBA
KOMIIETEHIINH
I1K-3.3 Pa3pabarbiBaeT KOMIUIEKT TEXHUYECKOU Ilepeuens meopemuueckux 6onpocos

JIOKYMEHTAIUU JUIsl OTJENIbHBIX YacTeu
MIPOEKTA Ha PA3JIMYHBIX CTATUIX
npoexktupoBanusi ACYTII B cooTBeTcTBUM €
JNEHCTBYIOIIMMU HOPMaMU | MPaBUIaMU
odopmIIeHUS

1.

5.

VYcnoBHbIE 0003HAYEHUS! TEXHOJOTMYECKUX IapaMeTpPOB M TEXHUYECKUX CPEICTB
npu rpaMuecKkoM IpeJCTaBICHUMHM KOHTYPOB M CHUCTEM aBTOMAaTHUYECKOTO
yIpaBiICHUS.

TexHuueckue OCHOBHBIE XapaKTEpUCTMKM Haubosiee YacTo U IIUPOKO
UCIIOJIb3YEMBIX CPEACTB KOHTPOJIS U YIIPABIICHUS.

TpeboBaHMs K HPOCKTUPOBAHUIO aBapUNHBIX CHUCTEM CHUTHAJIU3ALMMU C LEJIbIO
o0ecrieyeHHs pa3BUTHSI aBAPUUHBIX CUTHATIM3AIMIA K 0€30MacHBIM YCIOBHUSAM TPyAa
TEXHOJIOTUYECKOT0 NepCoHaIa.

CranmaptHele TpeOOBaHUS Ui W300paKEHHs] W MPEICTaBICHHS pa3pabOTaHHBIX
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
JMCTa B KOJIMAKOBBIX Mleyax ¢ BOJOPOJHOM 3alUTON aTMOchephl.

BO3/1yX
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2. CocTaBUTbH CTPYKTYPHYIO, (DYHKIIMOHATBHYIO U MPUHIUIHAIBHYIO JIEKTPUUYECKYIO
CXEeMy KOHTypa OJKCTPEMaJbHO-ONTHUMHU3UPYIOUIETO YIPAaBJICHUS IPOLIECCOM
CXKHraHusi TOIUIMBAa B pabodyeM MPOCTPAHCTBE MPOMBINUICHHOW IMe4d B
COOTBETCTBUU C OOBEKTOM YIPABICHUS TMPOIECCa CKUTaHWUA TOIUIMBA IO
Temreparype pabodero MpocTpaHCTBa UCIONIBb3YsS METOJl 3alIOMUHAHUIO CKOPOCTH
W3MEHEHUS ONTUMU3ZUPYEMOTO MapaMeTpa

ras

BO3yX

3. BomosHATE TpadUUYecKy 0 9acTh KYpCOBOTO MPOEKTA: pa3padboTaTh CTPYKTYPHYIO
CXeMy KOHTypa peryaupoBaHus, (PYHKIHMOHAJIBHYIO CXEMY aBTOMAaTH3allid H
MPUHIIUITAATEHYIO JJIEKTPUUECKYIO CXEMY.




0) Ilopsanok mpoBegeHUs1 MPOMEKYTOUHON ATTECTAUM, OKA3ATEeJ I U KPUTEPUHU OLleHNBAHUSA:

[IpoMexyTouHas arrecTalus MO AWCHUIUIMHE «ABTOMATHU3alMsl TEXHOJIOTMYECKUX IIPOLIECCOB U
IIPOM3BOJICTB» BKIIIOYAET TEOPETUUYECKHE BOIIPOCHI, IIO3BOJIAIOIIME OLEHUTh YPOBEHb YCBOEHUS
00y4aromyMUCs 3HAHUH, U TIPAKTHYECKUE 3a[aHMUs, BBISBIISIONINE CTENIEHh CHOPMUPOBAHHOCTH YMEHUN U
BJIaJICHUNA, IpoBOaUTCA B (hopme sk3amena (4,5 Kypc), 1 B (OpMe BBINOIHEHUS U 3aAIIUTHl KYpCOBOTO
npoekTa (5 Kypc).

OK3aMeH IO JaHHOM JUCLUIUIMHE NMPOBOAMUTCS B YCTHOH (popMe IO 3K3aMEHAllMOHHBIM OuWiieTam,
KaX/IbIl U3 KOTOPBIX BKIIFOYAET 2 TEOPETUUECKUX BOMPOCA M OJHO NMPAKTHUECKOE 3aaHue.

Tlokazamenu u Kpumepuu OYeHUBAHUS IK3AMEHA:

— Ha OLEHKY «OTJHYHO» (5 OamioB) — OOyYaroOIUiiCs JEMOHCTPUPYET BBICOKHH YpPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHYECKOE M INIyOOKOe 3HaHHEe Yy4eOHOro
Marepuaia, CBOOOTHO BBIMOJHSAET MPAKTHUYECKHE 3aJaHus, CBOOOJAHO ONEpUPYET 3HAHUSAMH, YMEHHIMH,
MPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLEHKY «xopomo» (4 Oamra) — oOyyarouuiics JOEeMOHCTPUPYET CpEeOHUN YpOBEHb
c(OpPMHUPOBAHHOCTH  KOMIICTEHIIUWA: OCHOBHBIC 3HAHMS, YMEHHUS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTENbHbIE OINOKH, HETOYHOCTH, 3aTPYIHEHUS IPU aHATUTUYECKUX ONEPaLIUsX, IEPEHOCe 3HAHUHN U
YMEHMI Ha HOBBIE, HECTAHJAPTHBIE CUTYALIUH.

— Ha OLIEHKY «YyAOBJIETBOPUTENbHO» (3 Oamuia) — oOydaroluiics JEMOHCTPUPYET MOPOrOBBIN
YpOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIMI: B X0JIe¢ KOHTPOJIBHBIX MEPONPHUSITHHA TOMYCKAIOTCS OIINOKH,
NPOSBISETCS OTCYTCTBHE OTHAEIbHBIX 3HAHWWA, YMEHHUI, HaBBIKOB, OOY4YalOIIMNCA HCIBITHIBAET
3HAUUTENbHBIE 3aTPyJHEHUS MPHU OMEPUPOBAHUU 3HAHUSMU U YMEHUSMHU MPU HUX IMEPEeHOCEe Ha HOBBIE
CUTYaIlUH.

— Ha OLIEHKY «HeyA0BJIETBOPUTEIbHO» (2 Oayia) — o0yJaroImuiicst IEMOHCTPUPYET 3HaHUS He Ooee
20% TeopeTHMYecKoro MaTepualla, JIOyCKaeT CYLIECTBEHHbIE OIIMOKM, HE MOXXET II0Ka3aTh
MHTEIJIEKTya IbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1ad.

— Ha OIICHKY «HEeYAOBJIETBOPUTEIbHO» (1 Oamn) — oOyuaromuiics HE MOXET IMOKa3aTh 3HAHUS Ha
YpOBHE BOCHPOMU3BEIEHUS U O0BACHEHUS MH(OPMALINM, HE MOXKET MOKa3aTh MHTEJUIEKTYalbHbIE HAaBBIKU
pelIeHus MPOCTHIX 3ajay.

KypcoBoil mpoeKT BBINOJHSAETCS MOJ] PYKOBOJACTBOM IIperojaBaTelis, B IpPOLECCe €€ HalhCaHUs
oOyyaroImuiicsi pa3BUBaeT HABBIKM K HAay4dHOW paboTe, 3aKpemisis U OJHOBPEMEHHO pacIIupss 3HAHHUSA,
NOJIyYEeHHBIE TIPU M3YYEHHUU Kypca «ABTOMATH3ALUS TEXHOJIOTUYECKUX MPOLIECCOB U MPOU3BOACTBY. [Ipu
BBINOJIHEHUH KYPCOBOT'O MPOEKTa 00YJAIOLINIICS JOIDKEH MTOKa3aTh CBOE yMEHUe paboTaTh ¢ HOPMATUBHBIM
MaTepuaioM MU JIPYTUMU JHUTEPATYpHBIMH HCTOYHHUKAMH, a TAKK€ BO3MOXKHOCTH CHCTEMAaTHU3UPOBATH W
aHAIM3UPOBATh (PAKTUUECKUI MaTepHral U CAMOCTOATEIbHO TBOPUECKU €r0 OCMBICINBATb.

B mporecce Hanmucanusi KypcoBOTo MPOEKTa O0yUYAIOIIMIACS AOIKEH Pa3o0paThCs B TEOPETUUECKUX
BOIpOCcax M30paHHOW TEMbI, CAMOCTOSITEILHO MPOaHATU3UPOBATh MPAKTUYECKUN MaTepuai, pa3o0parb U
000CHOBATh MPAKTUYECKHUE MPENTIOKEHUSI.

Tloxkazamenu u Kpumepuu oyeHUBaHUs Kypco8o20 NPoeKma.

— Ha OIICHKY «OTJIHYHO» (5 6aJI0B) — MPOEKT BBIMOJHEH B COOTBETCTBUH C 33JaHUEM, 00yJarOIIUHACS
MOKA3bIBACT BBICOKHI ypOBEHb 3HAHUI HE TOJIHKO HAa YPOBHE BOCIPOU3BEICHUS U OOBSCHEHHS
uH(pOpMallMK, HO U UHTEIJICKTyaJbHbIE HAaBBIKM pELICHHUS MpoOjeM U 3ajad, HaXOXKJIEHUS YHUKAIbHBIX
OTBETOB K MPOOJIeMaM, OLIEHKH U BHIHECEHHSI KPUTUUECKHUX CYXKICHHIA;



— Ha OIIEHKY «XO0po1o» (4 O6aya) — MPOEKT BBIMOJHEH B COOTBETCTBUM C 3aJaHUEM, 00YyUJaIOIUNACS
NOKa3bIBaCT 3HAHUS HE TOJILKO Ha YPOBHE BOCHPOM3BENEHUS U OOBsICHEHUS HH(POpMAIMM, HO U
MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOOJIEM U 33]a4, HAXOXKJACHUS YHUKAIBHBIX OTBETOB K IIpolIeMam;

— Ha OLEHKY «yAO0BJIETBOPUTEIbHO» (3 0ayia) — MPOEKT BHIIIOJIHEH B COOTBETCTBHHU C 3aJlaHHEM,
o0yJaromuicsl TOKa3bIBa€T 3HAHHMS HA YPOBHE BOCIPOM3BEACHUS M OOBSCHEHUS HMH(POpMAIUH,
WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a]1a4;

— Ha OIICHKY «HEY0BJIeTBOPHUTEIbHOY» (2 Oaiia) — 3alaHue MPEero1aBaTelisi BHIIIOJHEHO YaCTUYHO, B
nporiecce 3alluThl PadOThl OOYYAIOMIMKCS JIOMYCKAeT CYIIECTBCHHBIC OINMOKH, HE MOXKET IT0Ka3aTh
WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS IIOCTABICHHOM 3a/1auH.

— Ha OILICHKY «HEeYyI0BJIeTBOPHUTeIbHO» (1 Oamn) — 3aiaHue mpernojaBaTelis BHIIOJIHEHO YaCTHYHO,
Oo0yJaromuicss HE MOXET BOCIPOU3BECTH M OOBSICHUTH COAEpP)KAHUE, HE MOXKET I0Ka3aTh
MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS IIOCTABICHHOM 3a/1a4H.



[Tpunoxenue 3

Memoouueckue yKazanus K 6bINOJIHEHUIO KYPCO8020 RPOEKMa No OUCUUnIuHe
""Aemomamu3zayua mexnoa02uuecKux npoyeccos u npou3eoocme "’

1 OBIIUE MMOJIOKEHUA 11O KYPCOBOMY ITPOEKTUPOBAHUIO

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

Leab0 KypcoBOro NMpoeKTHPOBAHMS SIBISECTCS MPUOOpPETEeHHE HEOOXOAMMBIX HABBIKOB
JUISl CAaMOCTOSITENILHOTO MPAKTUYECKOr0 MPUMEHEHHs MOJIYYCHHBIX TECOPETUYECKU 3HAHUU HpU
IMPOEKTUPOBAHUM  COBPEMEHHOW  CHCTEMBbl  KOHTPOJII M YIOPaBICHUS  pealbHBIMU
TEXHOJIOTHYECKUMHU U TPOU3BOICTBEHHBIMH IPOLIECCAMU B METAJUTYPIHH WJIU B IPYrOd OTpaciu
MIPOMBIIIJICHHOTO TPOU3BOICTBA.

s noCTHMXKEHMsI TOCTaBICHHOW 1€ O0ydYaroIMMCsl peIllarTcs cleayolue ooimue
3a]auu:

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

2. Onpenenenue TpeOoBaHMWiA K (DYHKIMOHHPOBAHHUIO pa3padareiBaemoit ACY, ommcanue
byHK1Mi 1 pazpaboTka KoHIeNIUU TpoekTupyemoit ACY.

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

Pemenue 3a1ay KypcoBOro MpOEKTUPOBAHUS OMUCHIBAETCA B pa3jieiax KypCOBOr0O MPOEKTaA.
[TpuHIIMTIHATBEHO B KYPCOBOM MPOEKTE JOJKHBI OBIThH BBIIETIECHBI O0IIas U Ce[HaIbHas YacTH.

[Tpu BBIMONHEHUHU OOIIEH YacTH aBTOP MPOEKTa IOJDKEH KBaTU(HUIIMPOBAHHO MPOBECTH
aHaJIN3 OCOOEHHOCTEW aBTOMATHU3MPOBAHHOI'O TEXHOJIOTMUYECKOTO Ipolecca, chopMyIrpoBaTh
pemaeMyro mpooiemy, chopMyIHpOBaTh IENb MPOEKTa, MPEIJIOKUTh KOHIEHIIHMIO CHCTEMBI
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 IO IMPUMEHEHHS TEOPETUYECKUX 3HAHUW Ha MPAKTHUKE M MPEACTaBUTH
mexHudeckoe peuienue CHOPMYIHUPOBAHHOW MpPOOJIEMbl, HANpaBICHHOW Ha TOBBIIICHUE
3¢ hekTUBHOCTH (DYHKIIMOHHUPOBAHUS CHUCTEMBl aBTOMATHYECKOTO YIPABJICHUS OTICIbHBIM
pOOJIEMHBIM MMapaMeTPOM TEXHOJOTHYECKOIo Ipolecca U BKIIIoUarolell B ce0sl rcciaeaoBaHue
MOBEJICHUE TPOECKTUPYEMOI CUCTEMBI B PA3HBIX CUTYaLIUSIX.

Kak mnpaBuno, pemnieHus, IMOJy4€HHbIE B KYpPCOBOM IIPOEKTE, HCHOJIb3YIOTCS MpH
MOJITOTOBKE BHIMTYCKHON KBaTU(UKAIIMOHHON PabOTHI.

2 BIBOP TEMbI, COAEP)KAHUE U IMTOPAJOK BBIITOJIHEHUSA 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
JTaNbHEWIEeM TOTyYeHHas] TeMa KypCOBOTO MPOEKTa MOXKET OBITh HCIOJNb30BaHA CTYIEHTOM B
KauecTBe 0a30B0i1 /1 Oosiee MTyOOKOM MPopabOTKH €€ B BHITYCKHOM KBaIU(DUKAIIMOHHON paboTe.
OdopmieHre MOSICHUTEIHHON 3alTMCKU U IEMOHCTPAIIMOHHBIX YePTEeXKel MPOU3BOAUTCS CTPOTO B
COOTBETCTBUH C JIEHCTBYIOIIMMHU CTaHAApTaMH (CTaHAAPTHI €AMHON CHCTEMbI KOHCTPYKTOPCKON
JIOKYMEHTAIIUN).

OCHOBHBIM 3JIEMEHTOM KYpPCOBOTO IMpPOEKTa SBISIETCA MOSCHUTENbHAs 3amKcka, KOTopas
JOJKHA BKITFOUATh B ce0sl CIIEAyIONIHe 00s3aTeIbHbIC Pa3iebl.

1. 3aganme Ha KypcoBoil mpoekT. [[1s1 3agaHHON TeMbl 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 MPOMBIIUICHHON WIM OINBITHO-MPOMBIIUICHHON 3KCIUTyaTaluu
TEXHOJIOTHYECKOT0 000pyI0BaHUs, padOUYNE YSPTEIKU U CXEMbI aBTOMATH3AINH ),

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

2. Pedepar. B pedepare ykaspiBatoTcs: CBeACHHS 00 00beMe MOSCHUTEIBLHON 3alUCKH;
KOJIMYECTBE  WJUTIOCTPAlMi,  JEMOHCTPAI[MOHHBIX  JIMCTOB,  TaOJMI,  TPUIOKEHHIA,
WCIIOJIb30BaHHBIX HCTOYHHKOB; TICPEYCHB KITFOUEBBIX CIIOB, KOTOPBIN JTOJHKECH BKITFOYATh OT 5 710 15
CJIOB WJIM CJIOBOCOYETAaHUI W3 TEKCTa TOSCHHUTEIBHOM 3alMCKH, KOTOPhIe B HAUOOJbBIICH Mepe
XapaKTepu3yloT e€ coJepKaHWe M 00eCIeYMBAIOT BO3MOXKHOCTH MH(OPMAIIMOHHOTO TTOMCKA.
O6beM pedepara 1-2 ctp.

3. Conepxanue. CopepxaHue BKIIOUAET B ce0sl BBEJCHNE, HANMEHOBAHHE BCEX Pa3ZelioB,
MOJpPA3/EIOB, INYHKTOB (€ClM OHM MMEIT HAaUMEHOBAaHME), 3aKJIIOUYEHUE, CIHCOK
MCIIOJIb30BaHHBIX MCTOYHUKOB U HAMMEHOBAHUE MPUIIOKEHHUH C yKa3aHUEM HOMEPOB CTPaHHMII, C
KOTOPBIX HAYMHAIOTCS OTH 3JIEMEHTHI MOSICHUTENbHOM 3anucku. O0beM cojepxaHus 0OBIYHO HE
npesbiiaer 1 cTp.

4. Beenenue. Bo BBeIeHHM JJOJDKHBI COIEPKAThCA CIIEAYIOIINE 00s3aTebHbIE OMMCAHUS.

4.1. lenp u 3a1a4u MPOEKTUPYEMON CUCTEMBI (HE MyTaTh C IEJIbI0 U 3aJjauaMHi KypCOBOTO
npoekTa). lLlenb mnpoekra [0MKHA OTpakaTb HEOOXOIUMOCTh IPOEKTUPYEMOM CHCTEMBbI
yOpaBiIeHUs A JOCTHXKEHHs (PUHAHCOBOTO pe3yabrara. PexkoMeHayeTcsi HCHOIb30BaTh
CJIEAYIOIINE JOCTUTAeMble PE3YyNbTaThl: a) YBEJIMYEHUE MPOU3BOIUTEIBHOCTH (CHU)KEHHUE J0JIU
MOCTOSTHHBIX PACXO0/I0B); 0) CHMKEHMSI 3aTpaT Ha MPOU3BOJACTBO (CHM)KEHUE JOJIHM MEePEMEHHBIX
pacxofioB), MOBbIIIeHNE YPPEKTUBHOCTH; B) MOBBIIICHHE 0€30MaCHOCTH (CHUKEHUE PUCKOB); T)
cTabunuzanus napaMmeTposB npoiiecca (JOCTUKEHHUE 3a/1aHHbIX XapaKTEPUCTUK MTPOAYKTA).

dopMynHupyeTcsl aKTyaJlbHOCTh paboThl. AKTYalbHOCTb JIOJKHA OBITH C(HOPMYIHpPOBaHA
MaKCHUMAaJIbHO YETKO U ONPEAEIATHCS Yepe3 MpeIMeT UCCIeI0BaHus.

[Tepeuncistores 3a1auu, KOTOpbIE PELIAOTCS B ITpoLiecce npoekTupoBanus. Kaxnas 3agada
JIOJKHA KOPOTKO XapaKTepU30BaTh OT/IEIbHBIN pa3Jien MPOeKTa.

Ob6s13arenbHbIE 33a41 POEKTA:

1) AHanuTHuecKHil 0030p JIUTEpaTypHbIX HMCTOYHUKOB IO OINpPEAEICHUI0 Ha3HaueHUs
TEXHOJIOTHYECKOTO TpoIlecca, IMOCIEI0BaTeIbHOCTH paboThl 00OpYIOBAaHUS, XapaKTEPHUCTUK
nporuecca 1 00beKTa yrnpapieHHs.

2) Pa3paboTka CTPYKTYpHO-(DyHKIIMOHAJIBHOW CXEMBl KOHTYpa YIPaBIECHUS C Y4ETOM
BbIOpAaHHOTO METO/A YIPaBICHHUSI.

3) Pa3paboTka nH(pOpMaLMOHHOTO, MATEMATHYECKOTO U AITOPUTMHUUECKOT0 00ecreueHus,
BKJIIOYAIOIIETO0 MaTeMaTHYECKYI0 MOJIENb KOHTYpa YIpaBIeHUSI.

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

5) TexHuyeckas peanu3alnus KOHTypa YHpPaBICHHs BKJIIO4Yass pa3pabOTKy CXEMbI
koMmIuiekca TexHuueckux cpenacts ACY TII, (yaknuoHanbHONW CcXeMbl aBTOMATH3aIlUU U
IPUHLMIIAAIBHON AIEKTPUUECKON CXEMBI KOHTYpA).

4.2. Obvexm u npedmem, KOTOPBIE pACCMaTPUBAIOTCS U UCCIEAYIOTCS B KYPCOBOM MPOEKTE.
[TpuBomuTCst (HOpMYITUPOBKA TOTO, YTO SIBISIETCS OOBEKTOM ABTOMATH3AlMM, a YTO SIBISETCS
npeaMeToM uccienoBanus. OObEKTOM aBTOMATU3AlUU SBIISETCS TEXHOJIOTUYECKUN MPOLIece UTU
YCTaHOBKA, NPEAMETOM HCCICJOBAHUS SIBISICTCS MareMarndyeckoe, HWH(POPMALUOHHOE,



pOrpaMMHOE, TEXHHUYECKOE 00ecTiedeHrne pa3padbaTbiBaeMOro KOHTYpa CUCTEMBI YIIPABICHHUS.

4.3. Teopemuueckas 3nauumMocms KypCOBOTO TPOEKTA. 3HAYMMOCTH (hopMymnupyeTcs Ha
OCHOBE KPUTHUYECKOTO aHAN3a UCTIOJIb30BAaHHOW JIUTEPATYPHI.

4.4. Onucanue cmpykmypol Kypcogoeo npoekma. HeoOXomuMo KpaTrko OIHCaTh M3 YEro
COCTOUT KYypCOBOW WPOEKT, CKOJbKO pAa3lelioB B KaXJOH M3 dYacTel, CKOJIbKO W KaKHX
rpadM4ecKuX MarepuaioB. YKas3arh, YTO ObLIO JOCTUTHYTO B 3aKJIFOUUTEIHHOW YacTH IPOCKTA
(BBITIOJTHEHA JIN 1I€JTh, IOATBEPXKICHA JIH TUIOTE3a UCCIICIOBAHMUS).

4.5. OnpenensieTcss HAIMIHE NPAKMUYECKOU 3HAYUMOCTU TIPOEKTA — YKA3bIBACTCS K KAKOMY
pe3ybTaTy MOXET MPUBECTHU UCTOIb30BaHuEe pa3padborannoit ACY.

4.6. [lepeuncisiroTcss TEOPETUYECKHE, TPAKTUYECKUE M CIEIHAIBHBIE Menoobl, KOTOPbIE
MMPUMCHAJIIMCH B KYPCOBOM IMMPOCKTEC JIA JOCTUIKCHUS OCTaBJICHHOU oeiu.

5. O6mas yacts. OcHOBHAs 3a/1a4a OOIIEH YacTH MPOBECTH 0OOCHOBAHHYIO pa3paboTKy
KOHIICTIIMY aBTOMAaTU3UPOBAHHON CXEMbI YIIPABICHUS 3a/IaHHBIM TEXHOJIOTHUYECKUM arperaroMm C
Y4ETOM OCOOCHHOCTEH TEXHOJOTHYECKOTO MpoIlecca U WHTEerpamueil papadarsiBacmoii ACY ¢
apyrumu moacuctemMamu. OOmias 4acTh SBISETCS MNMEePBBIM HYMEPOBAaHHBIM pa3lieioM 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 pazaene
OIKCHIBAaETCSl OO0INee HA3HAYCHHE TEXHUYECKOTO OOBEKTa, €ro poib B IPOM3BOACTBEHHOM
(TEXHOJOTMYECKOM) TMIPOIEeCCe, OCHOBHBIE TEXHHUYECKHE XapaKTePUCTHUKH OObEKTa U €ro
ocobeHHocTH. Pesynmpratom paszena OMKHO SBISATHCS OINMCAHWE CUTyallMd B IEJIOM U
Gopmynupoexa pewaemoti npoonemvr. O0beM pazzena He 6osee 6 cTp.

5.2. Cmpykmypa mexnuuecko2o 0b6vekma uiu nociedo8ameibHoCmsy onepayutl npoyecca. B
3TOM paszzesie MPOM3BOAMUTCSA ONMCAHUE HAa3HAYEHUH OCHOBHBIX yacTed Mporecca B oOImiei
cTpyktype. OCHOBHBIC U BCTIOMOTaTelbHbIE (DYHKIIMH, peaTu3yeMble ITPOIIECCOM U UX Ha3HAYECHUE
B Ipolecce paboThl 00beKTa WM B mpouecce. B 3Tom paszmene paspabarbiBaeTcsi cxema
CTPYKTYphl OO0BEKTa ympaBieHHs (IPUBOAUTCA B TEKCT€ TOSCHHUTEIBHOW 3alUCKH),
NepeYncIsaioTes (QyHKIIMHM, KOTOpPbIE MOJUIeKaT aBTOMATU3allMi W OMUCHIBAECTCS B KaKOW YacTU
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.
Jl1st 5TOro MpOU3BOAMTCA JIUmepanypHsili 0030p METOOB U CHOCOOOB YIPaBIEHUS OObEKTOM.
BroimonHsieTcss aHanmM3 CYNMIECTBYIOIIUX CXEM U QJITOPUTMOB YIPABICHHUS OCHOBHBIMHU
napaMerpamMu oObEKTa WIM TIpolecca. B pesynbrare BBINOJHEHHUS pasjena HEoOXOAUMO
onpeneNuTh U (OpPMaIN30BaTh 00beKm asmomMamusayu, yYKa3aB BXOJIHBIE U BBIXOJHBIC
nmapaMeTpsl, a TakkKe MEePEUUCIIUTh mpebosanus k npoexmupyemon ACY. O0wem paznena 5-10
CTp.

5.4. Onucanue xoHyenyuu npeonazaemol CUCMEMbl A8MOMAMUYECKO20 YRPAGIeHUs IS
JOCTH)KEHUS LIeJM IMpOeKTa U pPelIeHus CPOopMyIHpPOBaHHONW mpobiembl. B stom pasnene B
COOTBETCTBUH C TPEICTABICHUSIMH O (YHKIIMOHUPOBAHHM OOBEKTa, pe3yJabTaTaMH aHalln3a
CYIIECTBYIOIIUX CXEM YIpaBieHUs M HH(popMmanuel, MoJy4eHHOW M3 JUTeparypHoro o03opa
apTYMEHTHPOBAHO OIHCHIBACTCS CYTh MPEIIOKEHHH 10 aBTOMATHU3aI[UHN OHOTO MJIA HECKOIBKHX
napaMeTpoB Ipoliecca, a TaKKe CHOCOObl OLEHKU 3(PPEKTUBHOCTH MpeIaraéMblX pElIeHUH.
Onucanre mpoBoAWTCS B cBoOomHOUW dopme. [lpum 3TOM [oKHA OBITH OmIpeneicHa
HEOOXOJMMOCTh aBTOMATHU3AIMH PACCMATPUBAEMOTO IMpollecca M YKa3aHbl, KaKk U KaKUMHU
(GYHKIIUSAME CUCTEMBI OYIyT Pean30BbIBATHCS TPeOOBaHUsA, C(HOPMYIMPOBAHHBIE B TIPEIBIIYIIIEM
nyHkre. Ilo pesynpratam paszpabotku koHuenimu ACY ¢GopMmHupyeTcs M ONHUCHIBaeTCA cxemda
cmpykmypHo-@yrkyuorarvHou opeanuzayuu. OobeM paszaena 4-6 crp.

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



MIPOBECTH CBSI3U MEXAY MPEAaraéMbIM DPEUICHUEM U PEalbHBIM COCTOSHUEM JIeJ B acleKTe
ABTOMAaTH3AIMU OJTHOTO WJIM HECKOJIBKHUX IMapaMeTpoB Wi (yHKIUH 0O0BEeKTa Wi Ipoiecca. B
BBIBOZIC  HEOOXOAMMO  aKTyaJlM3WpOBaTh  HEOOXOAMMOCTh  MPAKTHUYECKOW  peanu3aiuu
MpeajiaraeMoro pemieHuss U cpopMynupoBaTh 3alaqyd I JOCTHDKCHHs IICJIM TMPOEKTa U
npeAroiaraeMele pe3yabraTsl mpoekra. O0beM pasnena 3-5 cTp.

O0BeM 00111el yacTu KypcoBoro npoekrta 20 - 25 c1p.

6. CneumnanpbHasi yacTb. B cnernuaibHON 4acTu KypcOBOTO MPOEKTa pa3padarhiBaeTcs U
uccuenyercss padoTa 3aJaHHOTO TEMOW OAHOTO KOHTYpa PEeryJIHpOBAaHUS M €ro WHTEerpauus B
cymectBytomyro ACY. CreuuanbHas 4acTh SIBISI€TCS BTOPBIM HYMEPOBAaHHBIM DPa3/ieioM
KypcoBoro mnpoekra. CTpyKTypa CHEeUHalbHOM 4YacTH KypCOBOTO IPOEKTa BKIIOYAET B ceOs
clenyrolure o0s3aTelIbHbIe pa3elbl.

6.1 Hccrneoosanue ceoticmg obvekma unu cucmemsl. B 3TOM pasnene Ha OCHOBE JTaHHBIX,
MOJyYEHHBIX U3 JTUTEPATYPHBIX UICTOUHUKOB WUJIH U3 TPOBEACHHBIX SKCIIEPUMEHTOB BBITIOTHSIOTCS
UCCIICIOBAHUS PA3JIMYHBIX CBOWCTB OOBEKTA W/WIIM CUCTEMBI. 3ajadeil MCCIEIOBAaHUS SIBIISETCS
oTpezieNieHUE BXOTHBIX M BBIXOIHBIX TApaMETPOB 00BEKTa (CHCTEMBI) U OTYyYEHHUE CBSI3U MEXY
HUMH B QopMme 3asucumocmeti. Tak KaKk TPOEKTOM TPEIYCMAaTPUBACTCS HHTETPAIHS
pa3pabaTbiBaéMOro KOHTypa peryiupoBaHus B cymiectByionlylo ACY, TO ycTaHaBIUBAaIOTCS
3aBHCHUMOCTH TI0 B3aUMOACHUCTBHUIO OT/AEIBHBIX TOJACUCTEM C pa3padaTbIBA€MOM CUCTEMOIA.

PesynbsraTtoM pazzena sBISIOTCS MaTeMaTHYECKOE OIMKCaHUE, OMPEACISIONIEe CBA3b MEKIY
BBIXOJJHBIMU U BXOJHBIMU ITapaMeTpaMH 00BbEKTa, a TAKXKE MEXAY pa3padaTbiBaeMoOi CUCTEMOMN U
B3anmMozelicTByromel noacucremoit ACY mipu e€ unterpanuu. O6seM paznuena 3-7 cTp.

6.2. Pazpabomka cmpyKmypHOU cxeMbl KOHMYpPA YNpasieHus co cxemou unmezpayuu. B
ATOM paszfielie pa3padarbIBacTCsl U OMMCHIBACTCS CTPYKTypHAas cXeMa KOHTypa YIPaBICHUS C
Y4€TOM BBIOPAHHOTO METOJAa YIPaBIECHUS U OCOOEHHOCTEH TEXHOJIOIMYECKOro Ipoliecca.
CTpyKTypHO CcXeMa KOHTypa pa3palaThiBaeTCsi M OINUCHIBACTCS B TEPMHHAX M TOHSTHUSX,
INPUHSTHIX B TEOPUU aBTOMATUYECKOrO ynpasieHus. [[jist Kaxx10ro aeMeHTa cXeMbl IPUBOIUTCS
nepeoamounas (QyHKyus unu opyeas QyHKYUOHANbHASA C6:A3b, TIO3BOJIAIONIAs CBS3aTh BXOJ U
BBIXOJ] 3B€HAa, M (QOpMHpYyeTcs Mmamemamuyeckas Mmooenb (QyHKIMOHUPOBAHUS KOHTYpA.
O0s13aTeNTbHBIM YCIIOBHEM ITPHU MTPOEKTUPOBAHUHU CTPYKTYPHOM CXEMBI KOHTYpa SIBJSETCS HAaJHune
aNeMeHTOB unmezpayuu ¢ apyrumu noacucremamu ACY. IIpoekTupoBaHue B3anMOJEHCTBUS
pa3pabarbIBa€MOro KOHTypa ¢ JIPYTMMH MOACUCTEMAMU PEKOMEH]IYeTCsl OCYIIECTBIATh B (hopme
20pU30HMANbHOU WIN BEPTUKAJIbHOM HMHTerpauuu. s 37MeMEeHTOB WHTErpanuu MPUBOAUTCS
MaTreMaTH4eckoe onucanue GyHKIIMOHATBHON CBSI3U.

Pa3paboTanHas CTpyKTypHas cxeMa MPUBOJIUTCS B TEKCTE€ MOSCHUTENbHOW 3amucku. B
Clly4ae HEOOXOIMMOCTH CTPYKTYpHas cxeMa MOXET ObITh BbIHECeHa Ha JucT (opmara A3 c
cobmonerremM TpedoBaHui K ohopmiieHnro rpaduueckoro marepuana. Oovem pazaena 3-5 cTp.

6.3. Ilpocpammuas peanusayus mamemamudeckou mooenu kowmypa. B 3tom paznene
MIPUBOIATCS BBIPAXKEHUS JIJIS1 YMCIICHHOTO PacueTa BBIXOJHBIX CUTHAJIOB JMHAMHYECKUX 3BCHBEB,
BXOSIINX B CTPYKTYPHYIO CXeMy (MHTErpaTophl, PEerylIsTOPbl U T.J.) U aITOPUTM BBIUUCIEHUS
BCEX BEJIMYMH, YKa3aHHBIX Ha CTPYKTYpHOH cxeme. AJITOPUTM MpOrpaMMbl pacuera
MPECTaBISIeTCS B BUJIE OJIOK — CXEMBI aJITOPUTMA C YUETOM BCeX TPeOOBaHUH, MPEABIBISIEMBIX K
0OpMIICHUTO.

[To pa3paboTaHHOMY anTOpPUTMY pa3padaThIBAETCS MpOrpaMma A pacdyera MepexOTHBIX
MIPOLIECCOB B CUCTEME aBTOMATHYECKOTO yHpaBiieHUs. TeKCT mporpaMmbl (MM MPOTrPaMMHOIO
MOJYJISI) pacueTa BHIHOCUTCS B MPHIIOKEHUE. BhIMonHsIeTcs onrcanue paboThl ¢ pa3paboTaHHON
nporpaMMHOil. MonenupoBanre pabOThl KOHTypa JONYyCKAaeTcs BBINOJHATh B CHCTEMax
MOJICIbHO-OPUEHTHPOBAHHOTO TPOCKTHPOBaHMUSA. B 3TOM cnyuae omuceiBaeTcs pabora u
HACTPOUKU Kaxcdo2o OJOKa, BXOMAAIIETO B CXEMy MOJENH, a BMECTO OJIOK-CXEMBbl alrOpUTMa
NPUBOAUTCS OJOYHAS cXemMa MoAeNnupoBaHus. JJis KITIOUEBBIX OJIOKOB CXEMBI MPHUBOISTCS
pe3ynbTaThl X pabOoThI B CTAIMOHAPHBIX YCIOBUAX (IIPH MO/1aue Ha BXO/bI CUTHAJIOB IOCTOSIHHOM
BennunHbl). O0BeM paznena 9-12 crp.



6.4. Hccneoosanue nepexoOHbIX npoyeccos 6 KOHmype asmomamuiecko2o ynpasnenus. B
3TOM pa3jieie ¢ MOMOIIBI0 YUCIEHHOTO AKCHEPUMEHTa HCCIEAYeTCsl MePeXOAHbIe MPOLECChl 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  ompepereHHE IMapaMeTpPOB HACTPOMKM  pEryasTopa KOHTypa, a Takke
k03(p(PpUIIMEHTOB HMHTErpaluy A MOJYYeHHs MEePEeXOJHOro mpolecca TpedyeMoro KayecTBa.
['paduku mepexoHbIX MPOLECCOB MPUBOAATCS TOJIBKO Il OKOHYATEIIbHO HACTPOSHHOTO KOHTYpa
perynmupoBanus. O0bemM pasnena 15 — 18 crp.

6.5. Texnuueckasa peanuzayus pazpabomanHo2o KOHmMypa ynpasienus. B stom pasgene
BBIOUPAIOTCS M MEPEUUCIISIIOTCS TUIBI TEXHUYECKUX CPEACTB aBTOMATH3allUU IS peaiu3aluu
oTAeNbHBIX (GyHKIMK (PyHKIMIA, KOTOpbIe ompenaenensl npu ¢popmupoBanun koHnenuuu ACY),
paspabarbiBaeTcs cxema komniekca mexunuveckux cpeocme ACY TII u ¢pynkyuonanvnas cxema
aemomamusayuy YIPABICHUS 3aJaHHBIM TEXHOJOTHUYECKUM mapamerpoM. I[IpomsBoaurcs
onucanue (PyHKIHOHAIBHON CXEeMbl aBTOMAaTHU3allUM B COOTBETCTBUU C OMUCAHHBIMU BBIIIE
GyHKIUSAME  O0BEKTa ympaBleHHA. B KypcoBOM MpOEKTE HEIOIyCTHUMO HCIIOIb30BaTh
yCTapeBIINE U CHATHIE C MPOU3BOACTBA TEXHUYECKUE CPENICTBA, a TAKkKe HEMOIXOJSIIME IO
TpeOOBaHUSAM K YCIOBHUSAM (yHKUMOHHMpOBaHM. [lo pa3paboTaHHON (YHKIMOHAIBHOW Ccxeme
aBTOMaTH3alK pa3pabaThIBaeTCs d1eKmpuieckdas MPUHIUNUANIbHAS cXxeMa. B moscHUTenbHOU
3aIUCKe TPUBOIATCS CXEMBI MOIKIIOUCHHS BHEITHUX LENe BCEX HMCIONb3yeMBIX TEXHHUECKUX
CPEICTB, IpPHU HEOOXOAMMOCTH YKa3bIBAIOTCSI MX OCHOBHBIE TEXHHUYECKHE XapaKTePUCTHKU.
DYHKYUOHAILHAS CXEMA aBTOMATU3ALUU U JleKmpuyeckds MPAHIUIHAIBHAS CXeMa BBIHOCHUTCS
Ha nucT ¢popmara Al. O6bem paznena 7-12 crp.

OO6uwit 06beM cnenmanbHO yactu 31-45 cTp.

7. 3akiouenne. B 3akiroueHUN ClieyeT KPaTko U3JIOKHUTH 00NN X0 pabOThl, OTMETUTH
CTETeHb PELICHUS MOCTABICHHBIX 3a/a4, OTMETHTh ObLIA JIU TIOCTUTHYTA IIe]Ib padOThI U K 4eMy
OBl TIPUBENIO BHEJIPECHHE PE3YJIbTaTOB HAa JTAHHOM TEXHOJIOTMYECKOM arperare ¢ TOYKH 3PEHUs
1e1ecoo0pa3HOCTH, BBIPAKEHHOW B (hMHAHCOBOM pe3ynbTare. B 3akitodeHHH HEOOXOIUMO
ommemums KaKue KOHKPETHBIC PE3ybTaThl ObUTA TONYYCHBI JTUYHO W KaKWE BBIBOIBI 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 HICTOYHUKU — HE
MeHee 10 UCTOUHMKOB): MEPUOANYECKHE U3JaHus (KYpHAJIbl); COOPHUKU HayYHBIX TPYIOB; KHUTH
(yueOHMKH U MOHOTpadun).

B kauecTBe uTEpaTypHBIX HCTOYHUKOB JOJKHBI B 0043aT€IbHOM MOPSAKE UCIIOIb30BaThCS
JKypHaJIbl U3 LIEHTpaJIbHOM Neproanueckor neyaru He crapiue 15 net (c 2008 o 2023 r), Takue
kak «M3Bectuss BY3oB. Uepnas wmetamnyprus», «Cranb», «UepHble  MeTaUIbI»,
«Qnextpomeramnyprus», «Becthuk MI'TY», «HoBocTu depHONl MeTalutypruu 3a pyoexom»,
«ABromaruzanusg. CoBpeMeHHbIE TEXHOJIOTHM», «ABTOMATH3allUsg B IPOMBIIUIEHHOCTH,
«OJIEKTPOTEXHUYECKHE CUCTEMBI U KOMILIEKCHD», «COBpEMEHHbBIE TEXHOJIOIMH aBTOMAaTH3aL[u»,
«ABTOMAaTU3UPOBAHHBIE TEXHOJOTUU U MPOU3BOJICTBA» U IpYrHe, a TakKe y4eOHHMKH, ydeOHbIe
nocobuss u MoHorpaduu. Vcrmonb3oBaHHE HWHTEPHET CCBUIOK JOMYCKaeTcs TOJBbKO Ha
HMHTEPHET-pecypchbl O(ULIMATbHBIX U3/1aTeNIbCTB, TOCY/ITAPCTBEHHBIX OPraHOB U OPraHOB BIIACTH.

9. Ilpuiaoxenus. B TnpwiokeHHe CIAeAyeT BBIHECTH (PYHKIIMOHAIBHYIO CXEMY
aBTOMAaTHU3alMK, MporpaMMy (MOIYlIb) pacueTa TMEePEeXOJHBIX MPOIECCOB, AIEKTPUUCCKYIO
MPUHITUITHATILHYIO CXeMy KOHTypa. [Ipr HeoOX0oquMOCTH B citydae OOJBIIIOro 00beMa pas/ieioB B
MPHUIIOKEHUE MOTYT OBITh BEIHECEHBI MaTEMATHUYECKast MOJICINIb U PaCUeThI 110 Hel, a TAK¥KE pacueT
SKOHOMHYECKOH A((HEKTUBHOCTH PAOOTHI MPEAJIOKEHHOTO KOHTYpa YIIpaBICHUSI.

OO6umit 06beM MOCHUTENBHOM 3anucku (0e3 yuera mpuiioxenuit) cocrasisier 50-65 crp.



3 CTPYKTYPA U COCTAB KYPCOBOI'O ITPOEKTA

3aKOHYEHHBII KypCOBOI MPOEKT J0JKEH BKIIIOYATh:

1. Tosacnumenvuyro 3anucky, BKIOYAOLYIO:

® TUTYJIbHBIN JIUCT;

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

® COJICpXKAHUE;

* pechepar;

® BBEJ/ICHMUE;

® 00UIYIO U CHEIHANIbHBIC YaCTH;

® 3aKJIIOUYEHUE;

® CIIMCOK HCIOJIb30BAHHBIX UICTOYHUKOB U MPUIIOKEHUS.

[TosicuutenpHas 3anucka opopmiisercs B coorserctBuu ¢ I'OCT P 2.105-2019 ECK/I.

2. JleMOHCTpallMOHHBIM MaTepuall B (hopMe Mpe3eHTalnuu, B KOTOPOH TOJIKHBI ObITH
MIPEICTABJICHBI BCE HEOOXOAMMbIEC MaTEPHAIIBI JIJIsl 3alIUTHI KypCOBOTO MPOEKTA ISl TOKIaAa (KaKk
npaswio 12-15 cnaiinos, nns goknanga 7-10 munyt). B mpesentanuu (kak ¥ B MOSICHUTEIHHOU
3aIrcKe) B 0053aTEIIBHOM MOPSIKE TOJKHBI COIEPIKATHCS:

. mema, pewaemas npodiema, yeisb 1 3a0ayu KypcoBOTO MPOEKTa;

. CMpYKmMypa mexHono2uyecko2o mporecca Wil o0beKTa ¢ yKa3aHHeM, B paMKax
pa3pabaThiBaeMON CHCTEMbl aBTOMATH3allUM, [AHANa30Ha HW3MEHEHUS KOHTPOIMPYEMBIX U
peryIupyeMbIX apamMeTpoB;

o mpeb6oganus K pa3pabaTbiBaeMO cHCTEME aBTOMATH3allMM C YKa3aHHEM HX
HEOOXOMMOCTH, a TAKXKE 3a0ay, PelIaeMbIX CUCTEMOU aBTOMAaTH3aIUY;
J CXeMa  CMpPYKMYPHO-()YHKYUOHANbHOU  Op2anu3ayuy  aBTOMAaTU3UPOBAHHOU

CUCTEMBbl  YNpABIEHUS  TEXHOJOTMUECKHM  IapaMeTpoM  MpOIecca,  BBIIOJHAOLIEH
npeabsBIeHHbIE TPEOOBAHUS U CO/IEpIKAIIU d11eMeHThl nHTerpaun ACY;

J CMPYKMypHAs cxema KOHTypa YIpPaBICHUS MapaMeTpoOM TEXHOJOTHYECKOIO
npolecca U ero mamemamuyeckas mMooelb, BKIIOYAIOIel MaTeMaTHYecKoe MpeCcTaBiIeHHE
3aBUCHUMOCTEN MEXy BXOJIaMHU M BBIXOJJaMH 00bEKTa YIPaBIEHUS U BCEX 3JIEMEHTOB, BXOISAIINX
B KOHTYD;

J aneopumm MOJAETUPOBaHUS pPAOOTHl KOHTypa B NEPEXOJHBIX pexuMax MpH
JIEHCTBUM BO3MYILICHU;

. CXeMa KOMNIeKCAd MeXHU4eCKux Ccpeocms CHUCTEMbl YIpaBICHUS 3aJaHHBIM
napaMeTpoM;

o @dyHKyuonanonas — cxema — asmomamuszayuu — KOHTypa  PEryJHpOBaHMUS,
BKJIIOUAIOLYI0 JJIEMEHThl HWHTerpanuu c¢ Apyrumu mnoacuctemamu ACY, cneunduxanus
00opyIoBaHus;

J NeKMPU4eCcKas NPUHYUNUAIbHAS CXEMa KOHTYpa peryjIupoBaHus;

J epaguky pacueTHBIX MEPEXOJHBIX IPOIECCOB IMPH ONTUMAJIbHOM HacTpouke
CHUCTEMBbl aBTOMATHYECKOTO YIPABIEHUS NpU JEHCTBUM BO3MYIIEHHH CO CTOPOHBI Pa3HBIX
ssmemeHToB ACY;

o pe3yibmamsl UCCIIEOBAHNUS MEPEXOTHBIX MPOIIECCOB B KOHTYPE aBTOMATHUYECKOTO
YIIPaBIICHHUS.
o 3aKJTI0YEeHHE TI0 padoTe.

3. UepTexu MpoeKTa, BKIIOYAIOIINE:
® QYHKYUOHANLHYIO CXeMy aBTOMATU3ALUHU TEXHOJIOTUYECKOTO MPOLECcCa;
® NPUHYUNUATILHYIO DJIEKMPUYECKYI0 cXemy KOHTypa aBTOMAaTUYECKOTO YIIPABJICHUS.
CxeMbl BBHIMONHAIOTCSA Ha juctax ¢opmara Al — A2, CKIagbpIBalOTCS B COOTBETCTBUU C
«I"OCT 2.501-88 IlpaBumna ydyeTa u XpaHEHUs» U MOAIIUBAIOTCA K TOSICHUTEIIBHOM 3aIKCKE.
Ecnu B pe3ynbrare KypcOBOTO MPOCKTHPOBAHUS OBbUTM TOJYYEHBI JIOTOJTHUTEIBHBIC
pe3ynbTarbl, TO WX BO3MOXKHO TNPUBECTH B TEKCTE IMOSICHUTENIHbHOM 3alMCKU U BBIHECTH B



Ipe3eHTAalUl0 B  paMKaX YCTaHOBIEHHOro oObéma. [l ewldenenmvix  Kypcueom
BBILICTIEPEUUCICHHBIX 3JEMEHTOB KypCOBOTO IIPOEKTa BBINOJIHAETCS OLIGHUBaHHE, I10
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
(opmbI 00yUeHHS KypCOBOW MPOEKT BBIOIHATCS A0 HAYA/1a CIEAYIONIEH 1MOCie BbIIAuH 3a1aHus
ceccud. 3aJjaHue Ha KypCOBOE MPOCKTUPOBAHKE BBIIACTCS MHIUBUAYAIBHO, B TCUCHUE NEPEbIX
08yX Hedelb XOMa KypCOBOTO IPOCKTHPOBAHMSA. 3a OTO BpeMs HEOOXOAMMO OOCYIHUTh C
PYKOBOIUTEIEM KYpCOBOTO IPOEKTa TEMY W TMOATOTOBHTH JIMCT 33JaHHUs Ha BBIMOJHEHHE
KypCOBOTI'O IIPOCKTA. JIuct 3alaHuA MMOAINIMUCHIBACTCA PYKOBOAUTCIICM.

BeimosHeHe KypcoBOro MpoeKTa MPOBOUTCS Ha pe2yisipHoli OCHOBE, C TIPEAOCTaBICHUEM
PYKOBOIIUTEIIO TIPOMEKYTOUHBIX PE3YIBTATOB HE PEXKE UeM pa3 6 0ge Hedeire. XOJ BBITIOIHEHUS
KypPCOBOTO MTPOEKTa KOHTPOJIUPYETCS PYKOBOTUTEIIEM.

Tonnocmouio 6binonHenHbIti KYpCOBOM MPOEKT B «AJIEKTPOHHOM» BUJE, MPEICTABISCTCS Ha
NPOBEPKY MPEIOJABATEIII0 MOCPEICTBOM 00pa30BaTeILHOIO MOpTaia (IOMycTUMBbIe (GopMaThl
daitmos ODT, ODF, DOC, PPT, PDF) ue nosowce, uem 3a 10 Oneti 10 OKOHUAHHS ceMecTpa U
Havasia ceccu. [locie mpoBepKu KypcoBOTo IPOEKTa (CPOK MPOBEPKU He Hoiee 3-x pabounx JHEN)
CTYICHT NOJY4aeT PEICH3UI0 Ha KypCOBOM MPOEKT, B KOTOPOM OTPaXKAETCS MOTHOTA BBITIOTHEHUS
3aJ[aHMs, 3aMEYaHUs IO BBITOJHEHHIO TOCTABJICHHBIX 33Ja4, ¥ PEUICHUE O JOMYyCKE K 3alluTe
paboThl. JlONOJTHUTENBHO, MOKET OBbITh MPEI0CTABIECH YEK-ITUCT IPOBEPKHU.

[Tpu Hemomycke K 3aluTe Mo PEIICHHIO PYKOBOIUTENS TOCIEC YCTPAHCHUS 3aMEUaHHid J10
OKOHYAHHsI CpOKa KypCOBOTO IMPOEKTHUPOBAHHUS JIOIYCKAETCS €Ie OJHA IMOBTOPHAs IMPOBEpPKa
MarepuasoB KypCcOBOTO MPOEKTA.

HpI/I IMMOJIYYCHHHU JOITYCKa K 3allIMTC HAa3HAYACTCA AaTa U BPEMA 3alllUThI KYpCOBOTI'O ITPOCKTA,
Ha KOTOPYIO HEOOXOMMO IMOATOTOBUTH BCE MaTepHalibl MPOeKTa B «OymMaxkHOM» Buje. Ha 3amure
C HCIIOJIb30BAHMEM MaTepHalioB NMPE3EHTALUU JAenaeTcs Jokiuan (Bpems aokiaaa 7-10 MuHyT)
nocje KOTOpOro Aal0TCs OTBETHI HAa BONPOCH WIEHOB Komuccuu. Ilo pesympratam KypcoBOTro
MPOCKTUPOBAHHA BBICTABIIACTCS OLICHKA.

5 3TAIIBI KYPCOBOI'O ITIPOEKTUPOBAHUSA
[Ipy BBIOJHEHUM KYpPCOBOTO TPOEKTa CIEAYeT NPUIAEPKUBATBCS  CIEAYIOLIEH
MOCJIEZI0BATEIbHOCTH BBITOJIHEHNUS.

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

2. IlocranoBka nenu M (OpMyJIMpOBKA 3ajad, pellaeMbIX B IpoekTe. BeimonHeHne u
MOJATOTOBKA  pe3y/lbTaTOB  aHajin3a  HMH(MOPMAIIMOHHBIX  HWCTOYHUKOB IO  3ajJa4am
TEXHOJIOTMYECKOTO  MpOIlecca,  KOHTPOIMPYEMBIM U PEryIMpPYyEMBIM  IapaMeTpam,
CYILIECTBYIOIIMM PELIEHUSM [0 aBTOMAaTHU3aI[MH aHAJOTMYHBIX TPOLIECCOB.

3. Onpenenenue, aHanmu3 u ¢opmanuzanuss oObekTa ympasieHus. DopmynupoBka
TpeboBanuit k ACY B COOTBETCTBHHM C 3aJadaMH TEXHOJIOTMYECKOoro mpoiecca. Omnucanue
bynkuui, peanmuzyeMseix ACY.

4. W3ydyeHune XapakTepUCTHK OOBEKTa YHpPaBIEHUS M OCOOEHHOCTEH IO YIpPaBICHHUIO
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
dbopme CTpyKTypHOH cXxembl. Pa3paGoTka anroputma (QYHKIIMOHUPOBAHHS KOHTypa |
BBIMIOJIHEHUE BBIUMCIMTEIBLHOTO IKCIEPUMEHTA 10 HCCIEI0BAHUIO MEPEXOAHBIX IPOLECCOB B
CAP.

6. Brmmonnenne TtexHuueckod peanmzanuun  CAP. Pa3paboTka cxembl KOMILIEKCa
TE€XHUYECKHUX CPEZCTB, BEIOOP U OIIMCAHUE TEXHUUECKUX CPE/ICTB ABTOMATU3aIINH, U3YUEHUE CXEM
NOJKJIIOYEHUS] BHEIIHUX Lenei, pa3paboTka (yHKIMOHAIBHOW CXeMbl aBTOMATH3allMH H



IEKTPUYECKON IMPUHLUITMAIIBHON CXEMBL.
7. IloaroroBka pedepara, conepxanus, 0pOpMICHHE MOSICHUTEIBHOM 3alIMCKU MOATOTOBKA
IIPE3CHTALMY U JOKIIAJA.

Jns ctyneHToB O4HOM (OpMBI OOyUCHHSI KaXKIbI 3Tal MPOEKTa BBHIMOIHACTCS B XOIEC
IPAaKTUYECKUX 3aHATUI U OLIEHUBAETCS PyKOBOIUTENIEM ITPOeKTa. J{Jsl CTYeHTOB 3a04HOM (HhOpMBI
o0yyeHMs: JTambl IPOEKTA BBIIOJHAIOTCS CAMOCTOSTEIBHO Ha PEryIsIpHOM OCHOBE.
OpHEHTHPOBOYHO, BpeMs BBIIIOJIHEHHS KayKIOTO ATala MPOESKTUPOBAHUS COCTABIIACT ABE HEJCIIN.

Tabmuna 1
CpOKH BBITIOJIHEHHSI STAIOB MPOEKTA ISl CTYACHTOB Pa3IMYHbBIX (POPM 00yUCHHS
27.03.04 27.03.04
Oran BHIOIHEHUS

04yHO€ 00yueHue 3a04HOE 00y4eHHe
1. I[Tomyuenue Tembl dbeBpaib, 8 cemecTp SHBapPb, 5 Kypc
KypCOBOTO ITPOEKTa
2. BrinonHeHue u (dheBpanb — maid, 8 SITHBapb-aIlpessp, 5 Kype
o(opmIIeHHE KypCOBOIO | CEMECTP
IPOEKTa
3. 3aiuTa KypcoBoro Maii, 8 cemecTp SHBapk, 11 cemectp
IPOEKTa arpelib, 5 Kypc

6 PEKOMEHJIALIMUA ITO BBITIOJITHEHUIO KYPCOBOI'O ITPOEKTA

JIns kauecTBEHHOUW MOATOTOBKM KYPCOBOTO MPOEKTa M MOJHOTO PEHIeHHs MOCTAaBICHHBIX
3a/1a4 He0OXOUMO TTPHUICPIKUBATECS CICAYIOMUX PEKOMEHTAITHIHA.

1. BeimonHeHWe  KypcOBOTO  TMPOEKTa  JEMOHCTPUPYET  CIIOCOOHOCTH  CTYyAEHTa
CUCTEMAaTHYECKH, IICJICHAIIPABIICHHO, a TJAaBHOE CaMOCTOSATEIbHO MPUHUMATH PEIICHHS B
npoiiecce paboThl HaJl IPOEKTOM.

2. Pabora Hajg TPOEKTOM KypCOBOTO TPOSKTUPOBAHUS JIOJDKHA BECTUCH PETYJSIPHO B
TEYEHHE BCETO BPEMEHU C MPEAOCTABICHHEM IMPOMEKYTOUHBIX PE3YyIbTaTOB PYKOBOAUTEIIO
MPOEKTA.

3. Tema nmpoekTta BRIOMpaeTCs UCXOAsI U3 UMEIoIIelics HHPOPMAIUH [0 aBTOMATU3UPYEMOMY
TEXHOJIOTHYECKOMY TMPOIECCY M WMCXOJHBIX JaHHBIX, IMOJYYCHHBIX Ha MPOWU3BOJCTBEHHON
MPAKTUKE WA MECTE pabOTHI.

4. Tlocie BBIOOpa TEMBI MTPOEKTA W TOJYUYCHHS 3aJaHHUS PEKOMEHIYETCS COCTABHTH IUIAH
paboThl U MO BO3MOXKHOCTU OOCYIUTH €r0 ¢ PYKOBOAMUTEIEM. XOPOIIUM DPEUICHHEM SBIISETCS
MOJTOTOBKA IIaHa B (opMe cojaepkaHUS TIOSICHUTEIBHON 3amuckd. Ilpumep 1radioHa
CoJlep’KaHusl TPUBEJEH B KOHIIE ATOro paszziena mocodusi. B mrabioHe mpuBeneHbl Ha3BaHUS
pa3liesIoB M MIyHKTOB B OOIIEM BHUJIE, B CBOEH pabOTe UX HeoOX00UMO KOHKDEMU3UPOBAMDb.

5. Bo BpeMs 3ammTBl KypCOBOTO NpPOEKTa YAENATh BHUMAHHUE IOJYYCHHBIM B paboTe
pe3ynbTaTam, a He ONMHUCAHMIO CXeM, TpadUuKOB, U .T.J. (€CII ATOTO HEe TpeOyeT 3aJaHue 1 JOTHKa
noknana). PekoMeHyercst mpu OMMCaHUU Pe3yabTaTOB UCIONIB30BaTh B JIOKIaje Gppas3bl HAaUMHas
cimoBamu: «B pe3ynapTare aHamm3a  yCTAHOBIEHO...», «CQOpPMYIHPOBAaHBI — CIEIYIOIINE
TpeboBaHus ...», «OmnpeneneHsl mnapameTpsl...», «llomyueHo pemienwue...», «BbinonHeH
pacuer...», «Pa3paboTana cxema...», Y CTaHOBIIEHO, UYTO ...», «[[oATBEepKIeHAa B3aUMOCBSI3b. .. »
U T. .

Ecmu TpeOyercst chenarb yTOYHEHHE, HalpUMEpP CTPYKTYPBI pa3paOOTaHHON CXEMBI, TO
PEKOMEHIYETCsI UCIOJIb30BaTh MEPEUMCIICHHE MIIEMEHTOB M3 KOTOPOH OHAa COCTOWT, HauyMHas C
¢bpa3, Hanpumep, «Cxema BKITFOYaeT B ce0sl. ..», «OCHOBHBIMH CHTHAJIAMH CHCTEMBI SIBJISTFOTCS. . .,
«BBIXOMHBIE CHUTHAIBI HAa CXEME MPUHUMAIOT CIEAYIONUE 3HA4YeHHS...», «bBIOK BBIMTOIHSET
cienytomme (QyHKIHH...», «CucTeMa pemaeT CIeAyIIUe 3a1add...», «IJEMEHT CXEMBI
MpeIHa3HaueH...» U T. 1.



[1Tab10H MPUMEPHOTO CONIEePKAHUS TOSICHUTEIHHON 3aMTUCKU

Pedepat

BeepeHune

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

1.1 XapakTepucTUKM 06beKTa MAM NpoLecca ynpaBaeHun

1.2 AHanu13 TeXHONOIMYeCcKoro npouecca nan obbekTa

1.3 MNMprHUMNbI aBTOMATUYECKOTO YNpaBaeHns 06bEKTOM MAN NpoLecca

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

1.5 BoiBog No pasgeny

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

2.1 WccnepoBaHMe CBOWMCTB OObeKTa ynpaB/ieHWs WM Mpouecca, aHaaM3 MNPOoLEeccos,
NPOUCXOOALWMX MPU UHTETPALMN CUCTEM.

2.2 CTpyKTypHas cxema KOHTypa CO CemMOM uHTerpaummu. MatemaTmyeckaa moaenb
KOHTYpa, 06bekTa u cuctembl HTerpauum CAP.

2.3. AnropytmMmnsauma M NPorpammHas peanmsauma MaTemMaTUYecKor MOLEeNN KOHTypa
ynNpas/ieHNA NAapamMmeTPOoOM.

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

2.5 TexHuuyecKas peanmsauma pa3paboOTaHHOrO KOHTypa YNpaBAeHWA: KOMMAEKC
TEXHUYECKMX  CpeacTB,  OyHKUMOHANbHAA  CXemMa  aBTOMATM3auMK,  dNeKTpUYecKasn
NPUHUMNNANBbHAA CXeMa KOHTYpPa CUCTEMBI YNPaBAEHMUA

3aknoveHue

CNMCOK UCMONb30BaHHbIX UCTOYHMKOB (HE meHee 10 MCTOYHMKOB)

MpunoxeHua

7 KPUTEPUU OLHEHKMU PE3YJIBTATOB KYPCOBOI'O ITPOEKTA

IIpn oueHke pe3yabTaToB KypCOBOTO IPOEKTA BBINOIHACTCS OLCHUBAHUE KayKIOTO
’JIEMEHTA NPOEKTa, YKa3aHHOTO JUId pa3padOTKH B M. 5.2, a TakKe B3aUMOCBS3b MEXAY
OTIeNbHbIMU pazaenamu. Ocoboe BHHUMAaHME NPU OLICHWBAHUU YIENSETCS JOTMYEeCKON CBA3M
OTAEIBHBIX AJIEMEHTOB MPOEKTa MEX]ly coOoi. B Tabn. 1 mpuBeaeH OLIEHOYHBIN JIHCT, KOTOPBIH
3aIOHAETCS PYKOBOAUTEIEM IPOEKTa M CIYXKHUT JUII KOJWYECTBEHHOM OILICHKM KadecTBa
BBINOJIHEHHSI KypcOBOTO IpoekTa. Ecian obmuit 6amt npoekra cocrasisieT MeHble, yeM 50% ot
MaKCHMaJIBHOTO 4MCia 0ajuIoB, TO 3TO MOXET SIBISATHCSI OCHOBAaHMEM O HEJOIYCKE MPOEKTa K
3alUTe U OLIEHKU IIPOEKTA KaK «HEYIOBIECTBOPUTEILHON.

AryiomepanuoHHOe NPOU3BOACTBO
1. ABTomMaru3aius TEXHOJIOTUYECKOTO MPOoIlecca B MOATOTOBUTEIILHOM OTICICHHH.
Crnen.gacts. ONTUMHU3ANNS YIPABICHUS MPOLIECCOM APOOTICHHSI MaTepHalioB C IETbI0
JIOCTHKESHHUST MAKCUMAJIbHO BO3MOXKHOU MTPOU3BOIUTEITLHOCTH.
2. ABromaru3anus TEXHOJOTHYECKOTO Mpolecca ClekaHus arnomepara B ycinoBusx OAO
«MMKH».
Crner.uacte. ABTOMaru3alusi mpolecca pEeryiupoBaHUs CKOPOCTH arvIOJNEHTHI 10
3aKOHYEHHOCTH TIpoliecca CIIeKaHusl.
Crner.yacte. OnTuMu3amus yHpaBiIeHHUS MPOLECCOM YBIAXHEHUS IIUXTHI C LEIbIO
obecrieueHrss MaKCUMaJIbHOM MPOU3BOAUTEIILHOCTH arJIOMaITiH.
Crner.yacte. OnTuMH3anusl yIpaBlIeHUs MPOLECCOM J03UPOBAHUS TOIUIMBA B IIHUXTY C
[EJTBI0 00ECTICUCHHSI MAKCUMATbHOW CKOPOCTH CIIEKaHUS aryIOMIUXTHI.
Cren.gacte. Ontummzanusi Tporecca M00aBKM YIiepoJa B anIONIMXTY C IIENbIO




JOCTHKEHUSI MAaKCUMaJIbHO BO3MOXKHOW MPOYHOCTH arJIONIUXTHI.
Koxcoxumuyeckoe npou3BoacTBO
3. ABroMaTu3aIius TEIIOBOTO U TEXHOJIOTHUYECKOTO PEKUMa KOKCOBOW Oaraper B yCIOBHSIX
OAO «MMK».

Crner.uacte. Pa3paborarh aBTOMaTU3UPOBAHHYIO CHUCTEMY KOHTPOJSL M YIpaBICHUS
TEIUIOBBIM PEXHMOM KaMep KOKCOBOM Oatapeu.

4. ABromaru3aius TEXHOJOTHYECKOTO pexuma paboTel OCEH30JIBHOTO  OTACIICHUS
KOKCO-XuMHUueckoro npousBoactsa OAO «MMK»y.

Crem.gacte. OnTtuMu3anusi TpoIEcca BBIACICHUs OEH30lla C IENbI0 JTOCTHKCHHUS
MaKCHUMAaJIbHO BO3MOXHOTO BbIXO/a OeH3071a.

5. ABToMarmzanMs TEXHOJOTHYECKOTO IIpoliecca YIIEOATOTOBUTEIBHOTO OTACNICHUS
KOKCO-XMMHUUYECKOT0 Mpou3BoAcTBa B yciaoBUsix OAO «MMK».
Cren.gacts. OnTuMu3anus mpoiecca JpooJeHUs] KAMEHHOTO YIUIS ¢ LEIbI0 00eCIeueHUs
MaKCHUMAaJIbHO BO3MOXXHOU MPOU3BOAUTEIHLHOCTU APOOUTHLHON YCTAHOBKH.
JlomeHHOe POU3BOACTBO
6. ABTOoMaru3aiusl TEIUIOBOIO M TEXHOJOTMYECKOTo pexkuMma gomeHHou meun NelO) OAO
«MMKH».

Crnern.yactb. ABTOMaTHYECKUA KOHTPOJIb M YOPABJICHHE HIMXTOMOAAYed M 3arpy3Kou
IIMXTHI C KCTIOJIb30BAHUEM CUCTEMBbI OECKOHYCHOM 3arpy3KH.

Crnern.yacte. OnTuMu3anusi mpouecca MoAadu MPUPOJHOIO rasa B JOMEHHYIO Meub C
LEJIbI0 YMEHBIIICHUS Pacxo/ia KoKca.

Crnen.yacte. OnTuMH3anus COOTHOLIEHUS! PACXOAOB MPUPOJHOIO ra3a U TEXHUYECKOIO
KHCJIOPOA C IeJIbI0 00€CTICUeHUsI MAaKCUMAJIbHO BO3MOXKHOU MPOU3BOAUTEIBHOCTH TOMEHHOM
MEYH.

7. ABTOmaru3aiusi TEIUIOBOTO PEKMMa BO3JyXOHArpeBaTessl JIOMEHHOM MeYd B YCIOBHUAX
OAO «MMKp.

Crnen.gacte. OnTuMM3alnMs TEIUIOBOIO pEeXHMMa BO3JYyXOHArpeBaresist ¢  IeJbIo
o0ecredeHrss MaKCUMaIbHO BO3MOXKHOW aKKYMYJISIITIH TeTljIa 3a Mepuo] Harpesa.

Crerr.uactb. ONTUMU3ALMS YIIPABICHUS TTPOLIECCOM CKUTAaHUSI TOTUTMBA B IEPUOJT HArpeBa
C LENbI0 JOCTHXKEHHUSI MAaKCUMalbHO BO3MOXHOM CKOPOCTH HAarpeBa Kymojia 10 3aJaHHOMN
TEeMITepaTyphl.

KuciopoaHo-KoHBepTepHOE MPON3BOACTBO CTAJMN
8. ABTOMaTH3aIMsl TEIJIOBOTO U TEXHOJIOTMYECKOTO PEKMMA BHITUIABKH CTald B YCIOBUAX
KKII OAO «MMK».

Crner.yacte. YOpaBJIeHHE TIPOIECCOM, OOECMeYMBaIoNmee NPEIOTBpAIlCHHEe U
HEJIOMyIIEHNE BRIOPOCOB paciiiaBa U IIJIaka U3 KOHBEpPTEPA.

Crnerm.uactb. [IporHo3mpoBaHHME TEKYyIIETO COACpPXKAHUSA YIJIepoAa B  MpoIecce
KOHBEPTEPHOU MIIaBKH ( TI0 aHAIHU3Y OTXOISAIINX KOHBEPTEPHBIX T'a30B).

Crnerm.uacte. Paspaborare CcHCTEMy HEMPEPBHIBHOTO  PACYETHOTO  OMpEISICHUS
TEMIIEpaTyphl CTAJIM B MPOIIECCE KOHBEPTEPHOU IIABKH.

IIpou3BoACTBO CTAJH B AJIEKTPOAYIOBbIX IMeYax
9. ABTOMaTu3aIMs TEXHOIOTUUECKOTO npouecca BoimiaBku cranu B JJCII nepemMenHoro Toka
B ycinoBusax OAO «MMK».

Crner.uacte. Ontumuzanusi sHepretudyeckoro pexkuma JCII ¢ uenpio nocTukeHuUs
MaKCUMaJIbHOW TTPOU3BOIUTEILHOCTH TICUH.

Crner.uactb. OnTUMHU3AIUS YHEPTETUYECKOTO PEXUMA EKTPOIYTOBOM IUIABKU C LENbIO
JOCTUKEHUSI MUHUMAJIBHOTO YIEJIbHOTO PACX0/a 3JEKTPUUIECKON SHEPIUH.

Crnen.gacts. Ontumusanus sHepretuueckoro peskuma J(CII-180 ¢ menpto goctuxeHus
MUHUMAaJIbHON ce0€CTOMMOCTH BBIIJIABISIEMOMN CTAJIH.

Cnen.gacts. ABTOMarMyeckoe ympasieHue TemnoBelM pexumoM JICII-180 ¢
UCIOJIb30BaHNEM MH(pOpMAIIK O KOCBEHHOM METOJIE pacyeTa TeKyILIel TeMIepaTypbl AKUAKON
CTaJju.



JloBoaKa cTAIM B YCTAHOBKAX BHeNe4HOH 00padoTkn
10. ABromaru3amusi TEIUIOBOIO M TEXHOJIOIMYECKOTO peXUMa B arperare JOBOJAKH CTAJIU
(AC) B ycnoBusix KKI OAO «MMKp.

Crnen.yactb. ABTOMaru3alus Ipolecca J03WPOBAaHUSA U MOJAud IIJIAaKo0Opa3yroluX,
JETUPYIOLIUX U PACKUCIIAIOIINX MAaTEPUAJIOB.

11. ABroMaruzanus TEXHOJIOIMYECKOTO pEeXUMa JOBOAKUA CTAM B arperare Iedb-KOBII
(AIIK) B ycnoBusix KKI[ OAO «MMK».

Crnen.yactb. ABTOMaTU3MpPOBAaHHOE YIIPABJIEHUE TEIJIOBBIM PEKUMOM HarpeBa Metajuia ¢
MCII0JIb30BaHUEM CHCTEMBI HEIIPEPHIBHOTO TEKYILET0 KOHTPOJISI TEMIIEpATyphl METalIa.

Crnen.yacte. OnTtuMu3anus SHEPreTUYECKOTO pEXUMa JOBOAKH CTald C LENIbIO
oOecrieueHnss MakcuManbHOU npousBoautTenbHocty AlTK.

12. ABromaru3anusi TEXHOJIOTMYECKOIO PEXHMMA IMPOLECCa BaKyyMUPOBAHHUS CTalIH B
YCTaHOBKE MOPLIMOHHOTO BaKyyMHUPOBaHUSI.

Coen.yactb.  ABTOMarM4ecKO€  YIPABJICHHE  MPOLIECCOM  BaKyyMHUpPOBAaHHUS  C
UCTIOJIb30BaHHEM HH(POPMAITH O TEKYILEM COJIEPYKAaHUH T'a30B B METaJLIE.

13. ABromMaruzanusi TEXHOJIOIMYECKOIO pPEXHMMa IMpOIecca BaKyyMHPOBAHMS CTald B
ycTanoBke nupkyasinuonHoro tuna B OCIIL[ OAO «MMK».

Crneu.gacts. OnTUMH3AIMS YIIPABICHUS PACXOIOM TPAHCIIOPTUPYIOIIETO ra3a (aproHa) ¢
LEJIbIO IOCTH)KEHUSI MAaKCUMaJIbHOM MPOU3BOIUTEILHOCTH YCTAaHOBKHU.

Crneu.gacte. Pa3paborarh aBTOMAaTU3MpPOBAaHHYIO CHCTEMY OIpEAETICHUS OKOHYaHUS
Ipouecca BaKyyMUpPOBaHUs IPU AOCTHKEHUN 3aJaHHOTO COAepkKaHUs yriiepoja B MeTauie (1o
aHAJIMU3Y OTXOJSALINX T'a30B).

PaznuBka craam na MHJI3
14. ABroMaTH3aIus TEXHOJIOTHYECKOTO MPollecca pa3TuBKH CTAIH Ha CIIsI00BbIE 3aTOTOBKH B
yenoBusix KKI[ OAO «MMKy.

Crnen.gactb. ABTOMarM4YeCKOE PETYIUMPOBAHUE YPOBHEH MeTalla B IPOMEKYTOUYHOM
KOBILIE M KPUCTAJIM3ATOPE.

Crnern.yactb. ABTOMaTU3MpPOBaHHAs CHUCTEMAa YOPAaBJICHUS CKOPOCTbIO pa3JIUBKU B
3aBUCHUMOCTH OT TEMIIEparypbl CTalM B IPOMEXKYTOUHOM KOBIIE M MApKHU DPAa3IUBAEMOI
(HanpuMep, TpaHC(HOPMATOPHOIT) cTau.

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

Crner.uacte. ABTOMaTu3amms Tporecca oxjaxaeHuss metawia B 3BO ¢ menbro
JOCTHKEHHUSI PABHOMEPHOT'O OXJIAK/ICHUS 3aTOTOBKH.

IIpoxaTHoe MpPOM3BOACTBO
16. ABromaru3aius TEIJIOBOrO peXruMa METOJUYECKHX neyeil B ycnoBusx crana 2500 OAO
«MMKH».

Crner.yacte. OnTUMU3alMs YHOPaBICHUS TMPOIECCOM CXKUTAHUS TOIUIMBA C ILENbIO
JOCTHKEHUSI MaKCUMaJIbHO BO3MOKHOM CKOPOCTH HarpeBa MeTajuia.

Creruacte. Pa3paborarh  aBTOMaTM4YeCKyl0 CHCTEMY  OIpENENICHUs  TEKYIIEro
TEMIEPATYpHOTO COCTOSIHMSI HAarpeBaeMoro MeTaljla Ha BBIXOAE U3 I€UYd C LENblo
cTabUIU3aluy TeMIEepaTyphl packara clsiOOBBIX 3aTOTOBOK.

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

Crneu.gacts. OnTUMHU3ALKS YIIPABIEHUS IPOLIECCOM CXKUTaHUs TOIUIMBA B 30HaX HArpeBa C
LEJIbI0 MUHMMU3ALIUY 3aTpaT TOIJIMBA HA HArPEB.

Cren.gactb. ABTOMaruyeckas CUCTeMa MPOTHO3UPOBAHUS M KOPPEKLIMU OOIIETO BPEMEHH
HarpeBa KakJ10¥ 110JJaBa€MOM 3arOTOBKH.

18. ABTomaru3zanus TEIJIOBOIO pEKUMa METOAMYECKHX Tmedeil coproBoro craHa OAO
«MMK» (o BEIOODY).

Crnern.yacte. ABTOMaru4eckas CHUCTEMa KOPPEKLUMH TEIUIOBOTO peXuMa IeYd Mpu

WU3MEHEHUU TEKYIIeH POU3BOJUTEIBHOCTH CTaHA.



19. ABroMaru3zanus TEIJIOBOTO PEXHMMa CBETIOT0 OTXKMra METajia B Iedax KOJIMaKOBOTO
tuna juctonpokarnoro mnexa JIII-5 OAO «MMK».

Crner.yactb. ABTOMaruyeckass CHUCTEMa PETyIUpPOBaHUS TEMIIEpaTypbl OTKUTAEMOIO
MeTaia C y4eTOM TUHAMHUKHU KOJIAaKOBOM U CTEHI0BOM TepMorap.

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

Cren.9actb. ABTOMaTH3UpPOBAaHHAS CHCTEMa BKIIFOUCHHSI TOPEIIOK C ENIBI0 CTA0MITH3AINH
TEMIEpaTyphbl MOJOCHI Ha BBIXOJE M3 YydacTKa HarpeBa M OOECIEeYeHUsl COXPAHHOCTU
paIuanoHHbIX TPYO.

ConyTcTBYyIomMe NPONU3BOACTBA
21. ABromaruzaius TEIJIOBOro pexxuma naporereparopa (koria) TIL OAO «MMK».

Crnen.gactb. ABTOMaTH3MPOBaHHAsi CUCTEMa  KOPPEKLHMH  TEIUIOBOTO  pexuma
naporeHeparopa pHu U3MEHEHUHU KOJIMYECTBA BRIPAOATHIBAEMON 3JICKTPOIHEPTHUH.

22. ABroMaTru3aius TEIJIOBOTO PEXHMMa PACHbUIUTENBHOTO CYIIWIA AJS HMPUTOTOBICHUS
TPaHYJIMPOBAHHBIX MIIAKOOOPA3YIOIIUX CMECEH.

Crnen.yactb. ABTOMaTH3alldg TEMIIEPATYPHOTO pPEXHUMa M YIpPaBICHHE MPOILECCOM
CKUTAHMS TOILJIMBA ISl IOTYYEHUS 3a/IaHHOTO Ka4eCTBA CMECH.

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

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



