MUWHUCTEPCTBO HAYKM 1 BbICHIEI'O OBPA3OBAHNA
POCCHUMCKOU GEJIEPAIIMH

DezrepalibHOE rOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKACHUE
BhICIIEro 0Opa3oBaHus
«MaruTOropcKui rocy1apcTBeH bl TexHH4Yeckni yausepcuret um. I.1. Hocosay

.1."
A\

PABOYASI IIPOT'PAMMA JUCHUTIIJIMHBI (MOY JIST)

ABTOMATHU3ALHA TEXHO/IOTHYECKHX ITPOL{ECCOB H
ITPOHU3BO/ICTB

Hanpasiienue moAroToBKH (CrenHalbHOCTh)
27.03.04 YpasieH#ie B TEXHHYECKHX CHCTEMaX

HarnpasieHHOCTH (IpodHIIb/ClIeUaNIN3aus) TIPOrpaMMBbI
CHCTEeMBI U CPEJICTBA aBTOMATH3ALMH TEXHOJIOTHYECKHUX IIPOIIECCOB

YposeHb BbIcIIero oopa3oBanus - 6akaaaBpHar

dopma 00yueHus
OvHast

Uncturyt/ gakynsrer VIHCTHTYT 9HEPreTHKH H aBTOMATH3MPOBAHHBIX CHCTEM

Kadenpa ABTOMaTH3UPOBAHHBIX CHCTEM YIIPABJICHHS
Kypc 4
Cemectp 7,8

MarHuToropck

2025 rox



PaGouas mporpamma coctasiena Ha ociose ®I'OC BO - GakanaBpuar 10 HarpaBJICHHIO
nozrotosku 27.03.04 YipaieHne B TEXHHUECKHX CHCTeMax (1prka3 MHHOOpHAYKH Poccuu ot
31.07.2020 r. Ne 871)

PaGouass TmporpaMma paccMOTpeHa M ojo0peHa Ha  3aCe/laHHH Kadeapsl
ABTOMATH3UPOBAHHBIX CHCTEM YIIPABJICHUS ’

29.01.2025, npotokon Ne 6 W
3aB. kadenpoii C.M. Auzpees

PaGouasi porpaMma 0100peHa METOIMYECKOi KOMHCCHEH NDOuAC

04.02.2025 r. mporokosn Ne 3 :
INpencenarensb d///{fa/ z B.P. Xpammun

PaGouast mporpaMma cocTaBJieHa:
cr. npenojiaBares Kapenpsr ACY, /m‘// A.P. bonnapesa

E.C. PabunkoBa

norienT ACY, kan/1. TeXH. HayK

PenenseHr:

Texuuueckuii upexrop 3A0 "Koncom E.IO. Bacuibes



JIner aktyanu3anuu padoyeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanmsarmu B 2026 - 2027
y4eOHOM TOJly Ha 3aceaHuu Kapeapsl ABTOMATH3UPOBAHHBIX CUCTEM YIIPABICHUS

[Iporokomor 20 1. Ne

3aB. kadenpoii C.M.KHIIpCCB

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u oo0pena uist peanmsarmu B 2027 - 2028
y4e0HOM roJly Ha 3aceqaHuu Kadeapsl ABTOMATU3HPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom or 20 1. Ne

3aB. kadenpoit C.M.KHJIpCCB

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2028 - 2029
y4eOHOM roj1y Ha 3aceaHuu Kaeapsl ABTOMATU3UPOBAHHBIX CHCTEM YIpaBJICHUS

[Iporokom or 20 1. Ne

3aB. kadenpoit C.M.KHzlpeeB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2029 - 2030
y4eOHOM ro/1y Ha 3aceaHuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPABIICHUS

[IpoTokomor 20 . Ne

3aB. kadenpoit C.M.XHz[peeB




1 Lean ocBoOeHMs TUCHUTIIIUNHBI (MOYJIs1)

Lenstmu 0cBOEHUS NUCHUIUIMHBI « ABTOMAaTHU3aIUs TEXHOJOTUYECKUX IIPOLIECCOB U
MIPOU3BOJICTBY SIBISIOTCS: 0OyUEHHE CTYJCHTOB BKHEHIIINM HAYYHBIM MPUHIIUIIAM
poeKTHUpoBaHuM OTAEIbHBIX yacTeil ACYTII B cOOTBETCTBUYU C TEXHUUECKHUM 3a/IlaHUEM C
YUYETOM CYILECTBYIOUINX M BHIOPAHHBIX ONITUMAIIBHBIX TEXHUYECKUX PELICHHM, COOII0aast
TpeboBaHus K QYHKIIMOHATY CUCTeMbl. OOydeHHEe CTYyJIeHTOB 000CHOBAHHUIO MTPOCKTHBIX
pEILIEeHUH, a TaKKe pa3pabOTKU TEXHUUECKON JOKYMEHTAIMH JUIsl OTAEIbHBIX pa3/ieioB
ACKU3HOIO MIPOEKTa Ha pa3IMYHbIX cTaausx npoexkruposanus ACY TII.

2 MecTo quCHUILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuuninHa ABTOMaTU3alKs TEXHOJOTHYECKHUX MPOLECCOB U IPOU3BOJICTB BXOAMT B
9acTh y4eOHOTO TUIaHa GOPMUPYEMYIO yJaCTHUKAMHU 00pa30BaTEeIbHBIX OTHOIICHHNA
00pa30BaTeNIbHOI MPOrpamMMmbl.

JIig n3ydeHus QUCHUILIMHBI HEOOXO0IMMBbI 3HaHUS (YMEHMSI, BIIAJICHUS),
c(OpMUPOBaHHbIE B PE3YJIbTaTE U3YUEHUS JUCUUILINH/ MPAKTHK:

ABTOMaTH3UPOBAaHHBIE HH(POPMALIMOHHBIE CUCTEMBI

Kommekcer Texaudeckux cpenacts B CAY

MogenupoBaHu€e CHCTEM YIIPABIICHHUS

Texnuyeckue cpecTBa aBTOMaTU3AUU U YIIPABICHUS

Texuuueckue u3mMepeHus U NpuOOpsI

CucreMbl aBTOMaTH3aLUU U YIIPABICHUS

[IpousBoicTBEHHAs - MPOEKTHAs! MPAKTUKA

AnmnapatHoe ¥ MporpaMMHOE 00eCTieueHUe OTKPBITHIX HHTEIPUPOBAHHBIX CUCTEM

ba3b1 nanHbIX U cucTeMsl qucnerdepekoro ynpasieHus B ACY TII

3HaHus (yMEHUs, BIAJICHU), TOTy4YE€HHbIE PU U3yYEHUH JaHHOMN IUCIUTIIHMHBI
OyIyT HEOOXOIUMBI JJIs1 U3y4EHUS TUCITUTITAH/TIPAKTHK:

[IpousBoicTBEHHAs — IPEATUIUIOMHAS MPAaKTHKA

[ToaroToBka K caue v caaya rocyJapCTBEHHOTO 3K3aMeHa

[ToaroToBka K mpoiietype 3aliThl ¥ MPoLeypa 3alIUThl BBITYCKHOM
KBaTU(UKAITMOHHONU PaObOThI

3 Komnerenuun ody4yaronierocsi, opmupyembie B pe3yJibTaTe 0CBOCHUSA

JUCUUIJIMHBI (MOYJIs1) M IVIAHMPYEMble Pe3yJbTAaThl 00yUYeHUst

B pe3ynbraTe ocBOEHUS AUCUUILIIMHBI (MOIYNS) «ABTOMATH3AIMS TEXHOJIOTHYECKUX
MIPOLIECCOB U MPOU3BOJICTBY» 00YJaIOIIUNCS JOJIKEH 00J1aaTh CIeIyIOIIUMHU
KOMITETEHIIUSIMU:

Kon nanukaropa NHaukaTtop AOCTHIKEHUS KOMITETCHITNHI

[1K-3 Cnoco6eH npuHUMAaTh y4acTHe B MPOSKTUPOBAHUU OTACIbHBIX YacTeH
ABTOMATU3UPOBAHHOM CUCTEMBI YIIPABICHUS TEXHOJOTMYECKUMH MTPOLIECCAMU C YU€TOM
CYIIECTBYIOIIUX U BHIOPAHHBIX ONITUMAIbHBIX TEXHHUECKUX PEIICHU, coOIoaast
TpeOoBaHus K (PYHKIIMOHATY CUCTEMBI U IPOBOAUTH 0OOCHOBAHKE IPOEKTHBIX PELICHU, a
TakKe pa3padaThiBaTh JOKYMEHTAIIMIO TEKCTOBOM U rpaduuecKoi yacTei 3CKU3HOTO U
TEXHUYECKOTO MPOEKTOB aBTOMATU3UPOBAHHON CUCTEMBI YIIPABIICHUS TEXHOIOTHUECKUMHU
nporeccamu

[1K-3.1 Pemraer npogeccuoHanbHble 3ajau MO0 MPOEKTHPOBAHUIO OT/AETbHBIX
qacTeil aBTOMaTU3UPOBAHHON CHCTEMBI YIPABICHUS TEXHOJIOTHUECKUMHU
poreccamu

I1K-3.2 BrimosnHseT 0630p CyIIECTBYIOIIMX PEHICHNH M0 aBTOMAaTU3aLuU

O6”beKTa, ONpCACIIAACT TCXHUYCCKUC Tpe60BaHI/IH U IICPCUCHDb 156691 (S0 0405
JJI1 KOMIITICKTOBaHM A aBTOMaTI/I3I/IpOBaHHOI>'I CUCTCMBI YIIPABJICHUSA

I1K-3.3 Bribupaet crioco6sl pa3paboTK U 0popMIIeHUSI TEKCTOBOW U
rpaduueckoil yactei MpOeKTHOM JOKYMEHTAIlMM ABTOMAaTU3UPOBAHHOM




CHUCTCMBI YIIPABJICHUA TCXHOJOTHYCCKUMU ITPOUCCCaMU B COOTBECTCTBUU
C Tpe6OBaHI/IHMI/I HOPMATUBHBIX ITPABOBLIX dKTOB




4. CTpyKTypa, 00b€éM U coep:kaHHue TUCHHUIINHBI (MOLYJIs1)
OO01mas TpyI0eMKOCTh TUCHUIUINHBI cocTaBisieT 10 3adeTHbix enuuun 360 akaj. 4acoB, B TOM

YHUCIIC:

— KOoHTaKkTHast pabora — 180,55 akax. yacos:
— aynutopHas — 171 akan. 4acos;
— BHeayauTopHas — 9,55 akaj. 4acos;

— camocTtosTenbHas padora — 108,05 akas. yacos;

— B opMe IpaKkTUIecKoi moaAroToBku — 11 akan. 4ac;
— MOATOTOBKA K 9K3aMeny — 71,4 akaj. yac

dopma aTTecTannu - YK3aMeH, KypCOBOM MTPOEKT

AynurtopHast g
KOHTaKTHas paborta 3= dopma TeKyIero
Pasnen/ Tema § (B akas. yacax) g S Bun } KOHTPOJIS Ko
N — : g O | cAMOCTOATENBHOM | YCMeBAECMOCTHH | |\ oo
O 2 5 paboThI MPOMEKYTOTHON
Tlex. mab. | mpakT. Z'S aTTecTaluu
3aH. 3aH. | U &
1. Ctpyktypa coBpemenHoit ACY
TI1
CamocrosiTenpHOe
u3y4yeHue
yueOHOI u
Hay4qyHOU
1.1 Uepapxuueckas JIUTEpaTyphl. YcerHbIl onpoc 1o
crpykrypa ACY TII. TTouck JICKIIMOHHOMY
Ypoeuu u pynkipu ACY 2 2 2 JIOTIOJTHUTEIIbH 01 MaTepHaity u 1o IK-3.1, TIK-
TII mo Ha3HAYCHHMIO. UHPOpMAIH B TeMaM 3.2, TIK-3.3
VYnpassronme GyHKIH 3JIEKTPOHHBIX 11a060paTOPHBIX
ACY TIL Cpe/icTBax. pabor
Ilonroroska
oTyeTa o
nabopaTopHbIM
7 paboram.
CamocrosTenpHoe
u3ydeHHe
yueOHOM 1
1.2 Bunasl obecnieueHuit HayHOH VCTHEL onpoc 1o
ACY. GopmyiposKa JIUTEPaTypEHIL. JIEKIOHHOMY
TpeGOBAHN K 2 2 4 Tlouck 5 MaTepuany 1o [K-3.1, TIK-
byHKIHORMpOBaHHIO ACY. ,I[OH(I())HHI/ITeJIbHOI/I . TeEMaM 3.2, IIK-3.3
“HpOpMaLIUH IO 1a00paTOPHBIX
3anaan ACY TIL teme. Ilogroroska pabor
oTdeTa 1o
n1a00opaToOpHBIM
paboram.
Hroro no pazaeny 4 4 6
2. llpunnume! aHamu3a
TEXHOJIOTHYECKOT0 MPOIIecca MpH
MIOATOTOBKE €ro K aBTOMATH3aI[HN
2.1 ITocnenoBaTeabHOCTh 7 2 2 2 CamocrosiTensHOe | YCTHBIN orpoc 1o I1K-3.1, TIK-
MIPOBEICHHS ITAIIOB n3ydeHHe JIEKIOHHOMY 3.2, TIK-3.3




aHalin3a TCXHOJIOIrH4CCKUX

yaeOHOI u

O00BEKTOB IIPHU ITOATOTOBKE HAaYJHOI
MX K aBTOMATH3aIlUH. JIUTEPATYpPEL.
Oo6cnenoBaHue 00bEKTa U IMouck Mmarepuany
000CHOBaHUE JIOTIOTHUTEIBHOM
HEOOXOUMOCTH CO3JaHus B HUH(POPMAIHH 10
AC. TEME.
CamocrosiTenbHOE
u3y4yeHue
2.2 ®opmupoBanue y4ueOHOI U
TpeOOBaHuUii N0JIb30BaTENS K Hay4YHOU YcrHbIi onpoc 1o IK-3.1. TIK
aBTOMATH3UPOBaHHOH 2 2 2 JIUTEPATYPBL. JICKIINOHHOMY 32 HI& 33
cucreme. M3yuenne oobekra [Nouck MaTtepuany - '
aBTOMATH3AIHH. JIOTIOTHUTENBHOM
HH(POPMAIUH 10
TEMe.
CamocTosiTenbHOE
u3y4yeHue
yueOHOI n
2.3 Pa3zpaboTka KOHLENIIH Hay4HOI YerHblii onpoc 1o
ABTOMATH3HPOBAHHOI JIUTEPATYPBL. JICKIINOHHOMY
CHCTEMBI. DCKU3HBIN 2 2 8 Tlouck MaTtepuany u 1o IK-3.1, I1K-
poekT. [Ipumep JIOTIOJTHUTEJIbHON TeMaM 3.2, TIK-3.3
pa3paboTKH H3CKU3HOTO MH(OpMAIHH 110 11a00paTOPHBIX
IIPOEKTA. teme. [logroroBka pabot
oTyeTa o
71a00paTOPHBIM
paboram.
Wroro no pazaeny 6 6 12
HWroro 3a cemectp 36 36 68,2 JK3aMeH
3. AHayu3 TEXHOMOIMYECKHX
IIPOLIECCOB METAJTYPTUUECKOr0
IIPON3BOJICTBA
CamocrosTenpHOe
u3ydeHne
eOHol
3.1 ApromMaTu3auus 1 o .
HayqHOU YcTHbIN onpoc 1o
mporecca U3MeIbUeHUS
JIUTEPaTypBhl. JIEKLILOHHOMY
PYAHBIX MaTEpHAaJIOB.
o o Tlouck MaTepuany u 1o [K-3.1, TIK-
VYcerpoiicTBa IepBUIHOM 2 2 6 N
JIOTIOJHUTEIHHON TeMaM 3.2, IIK-3.3
crauu apoOeHusl.
UHPOPMAIIH IO 11a060paTOPHBIX
OTKpBITHIE U 3aKPBITHIE
teme. Ilogroroska pabor
PEKUMBI U3METBYCHHS.
oT4eTa 1o
1a00paTOPHBIM
paboTam.
CamocrosTenpHoe
u3ydeHHe
yueOHOM 1
HayqHOU
JTUTEPATypPHI. YcrHbIN ompoc 1o
Tlouck JICKIIMOHHOM
3.2 ABroMaTH3anus . Y
JIOTIOTHUTENBHON MaTepuany  1mo [K-3.1, TIK-
MIPOIIECCOB 00OTaICHHUS 2 2 2
UHPOpMAIIH B TeMaM 3.2, IK-3.3
JKEJIe3HBIX PYI.
JIEKTPOHHBIX n1a00paTOPHBIX
Cpe/icTBax. pabor
Tloaroroska
oTdeTa 1o
n1abopaTOpHBIM
paboTam.
3.3 ABToMaTH3anus 2 4 8 CamocrosTensHo | Ycrsslii onpoc no | IIK-3.1, TIK-




Tpoliecca arjioMepaniuu
PYIHOI YacTH UIMXTHI U

Tporiecca MpoU3BOJICTBA € U3ydeHue
okatsimreil. Crioco0s! y4eOHOH 1
M3MEPEHHS YPOBHS HAYYHOI
MaTepHalioB B OyHKepe, JIUTEPATYPBL. JICKIINOHHOMY
THITBI J103aTOPOB IMonck MaTtepuainy 1 1o
BUOPALIUOHHBIE, JIONIOJTHUTENIbHON TeMaM 3.2, TIK-3.3
OapabaHHBIE, TapenbYaThIe. HUH(POPMAIHH 10 71a00paTOPHBIX
CXeMbI U criocoObI teme. [loaroroeka pabot
M3MEPEHHS MACChI CHITYYHX oTdera 1o
MaTepHaJIoB Ha 71ab0paTOPHEIM
Tpancnoprepax. CxeMmsl paboram.
YIIPaBIICHHS JO3UPOBAHHEM
KOMITOHEHTOB IITUXTHI.
CamocrosTensHoe
U3y4eHHE
3.4 ABTOoMaTH3aus i o
yueOHOI n
polecca Npou3BOJCTBA N
HAayIHOH
Kokca. OcoOeHHOCTH .
JIMTEPATYPBL. VYerHBII onpoc 1o
npouecca. yHKIMOHAIbHAS
Touck JICKIINOHHOMY
cxema KOHTPOJIS U .
o JIOTIOJTHUTENBHON MaTepuany u 1o IK-3.1, I1K-
ABTOMATH3aL[MU KOKCOBOIT 6
UH(POPMAIIH B TeMaM 3.2, TIK-3.3
Oarapen. OnTUMU3ALHS
3JIEKTPOHHBIX 11a00paTOPHBIX
YIPaBJICHHS MIPOLECCOM
CpeICTBax. pabot
W3BJICYCHHMS MTOJIE3HBIX
IloaroroBka
MaTepHaioB U3 KOKCOBOI'O
oT4yera Ho
rasa.
71a00paTOPHBIM
paboram.
CamocrosTenpHOe
u3y4yeHue
4eOHOM 1
3.5 Ocobennoctu y o
Hay4HOH
TEXHOJIOTMHU BBIILIABKH
. JIUTEPaTyphl.
YyryHa B IOMEHHOH Ievu.
Tlouck
OyHKIMOHANIbHAS CXeMa o "
JIOTIOJIHUTENBHOM | YCTHBIN Onpoc Mo
KOHTPOJISI ¥ YIIPABJICHUS
uH(popmay B JIEKLILOHHOMY
BBIIIABKU YYTYHA,
3JIEKTPOHHBIX MaTtepuany. [K-3.1, TIK-
0COOEHHOCTH pabOThI 10
Cpe/icTBax. AynutopHas 3.2, TIK-3.3
OT/AENbHBIX KOHTYPOB U
IloaroroBka KOHTPOJIbHAS
CHCTEM YIPaBJICHUS: TOJAYH
oryera 1o pabora.
MaTepuasoB U 3arpy3KH,
nabopaTopHbIM
TEIJIOBBIM PEKUMOM,
paboram.
ra30IMHAMHYECKUM
IlonroroBka k
PEKUMOM H XOJIOM MEUH. .
AyIUTOPHOM
KOHTPOJBHON
pabore.
CamocrosiTenpHoe
3.6 TexHonornueckue
u3ydeHHe
0COOEHHOCTH BBITIABKH .
yueOHOM 1
CTaJM B KOHBEPTOpPAX C . .
o Hay4YHOU YcrHbIN ompoc 1o
MIPOIYBKOH MeTasa
JIUTEPaTypEHI. JIEKIOHHOMY
KHCIIOPOJIOM.
Tlouck MaTepuany  1mo [K-3.1, TIK-
OyHKIMOHATIbHAS CXEMa 2 .
JIOITOJTHUTEIBHON TeEMaM 3.2, IK-3.3
KOHTPOJISI ¥ YIIPABJICHUS
UH(POPMAIHH 10 J1a00paTOPHBIX
KOHBEPTOPHBIM MPOLIECCOM.
teme. ITogroroska pabor
CucreMsl IpeIOTBPAILCHUS
oTdeTa 1o
BBIOPOCOB | YIIPaBJICHHE
n1a0opaToOpHBIM
OTBOJIOM IUIaBHIIBHBIX T'a30B.
paboram.
3.7 ABToMaTu3anus CamocrosTensHoe | YCTHBIN ompoc 1o MK-3.1. TIK
Tpolecca BHIIUIABKH CTN B 2 n3ydeHHe JIEKIMOHHOMY 39 HI& 33
3JIEKTPOAYTOBBIX yueOHOI u MaTepHaiy u 1o - '




Hay4YHOU

JIUTEPATYPEHI.
Ionck
JIOTIOJTHUTENBHON
uHpopmaIyu B TeMaM
CTaJeIUIaBUIIbHBIX IIeYax
3JIEKTPOHHBIX 71a00paTOPHBIX
HIEPEMEHHOI0 TOKa
CpelCcTBax. pabor
[loaroroska
oT4yeTa 1o
1a00paTOPHBIM
paboTam.
3.8 ABromMaTH3anus
MIPOLIECCOB BHENIEYHOMN
CamocrosiTenbHOe
JIOBOJIKM CTaJIU B
u3y4yeHue
JIEKTPOAYTOBBIX KOBLI-IIEYb .
yueOHOI n
(AKII) u yctaHOBKax .
Hay4HOH
BaKyyMHPOBaHHS CTaJIH. N
JIUTEPaTypBhl. YerHslil onpoc 1o
TexHomornueckue
IMouck JIEKLIHOHHOMY
0COOEHHOCTH .
JIONIOJTHUTENLHON MaTepHaily U 1o IK-3.1, I1K-
UPKYJISAIHOHHOTO 4
UH(pOPMAIIH B TeMaM 3.2, TIK-3.3
BaKyyMHPOBaHHS CTaJIH.
3JIEKTPOHHBIX 11a00paTOpHBIX
DyHKIMOHAIbHAS CXEMA
KOHTPOJISI U PETYJINPOBAHUS cpeactsax. paor
P peryimp TToxroroska
Ipoliecca BaKyyMHUPOBaHHS.
oTyeTa o
OnTumu3anys ynpaBiacHUst
IIPOLIECCOM VISl TOCTHIKEHUS A1a00paTOpHLIM
P N paboram.
MaKCUMaJIbHOM
IIPOU3BOUTEILHOCTH.
CamocrosTenpHOe
u3y4yeHue
yueOHOI n
Hay4yHOU
3.9 ABromaTH3anus JIUTEPATYPBHI. YCTHBIIH orpoc 1o
Ipolecca pa3iuBKy CTaIN Tounck JIEKLIHOHHOMY
Ha MalIMHAX HEMPEPHIBHOIO 4 JIOTIOTHUTENBHOMN MaTtepuaiy H 1o IK-3.1, TIK-
nuThs 3arotoBok (MHJI3) n UHPOpMAIH B TeMaM 3.2, TIK-3.3
Ha JIUTEHHO- IPOKATHBIX 3MEKTPOHHBIX 11a00paTOPHBIX
KOMILTEKCax CpencTBax. pabot
Ilonroroska
oT4yeTa o
nabopaTopHbIM
paboram.
CamocrosTenpHoe
u3ydeHHe
yueOHOM 1
Hay4YHOU
3.10 ABTomaru3zanys i o
JIUTEPaTypBHIL. YcrHblit ompoc 1o
Ipolecca HarpeBa MeTaa
Hepen MPOKATKOM 1 B Tlouck JICKIIUOHHOMY
PEA T . JIOTIOTHUTENBHON MaTepuany 1o [K-3.1, TIK-
MPOLIECCE TEPMHUYUECKON 4,2
uHpOPMALIUH B TeMaM 3.2, IK-3.3
00paboTKH B mevax
JIEKTPOHHBIX 11a00paTOPHBIX
KaMepHOTr'0 M TIPOXOAHOTO
Cpe/icTBax. pabor
THUIIOB
TToaroroska
oTdeTa 1o
n1a00opaToOpHBIM
paboram.
3.11 Ocobennoctn CamocTosiTenpHOe | YCTHBIN 0onpoc 1mo
YIIpaBIEeHUS n3ydeHHe JIEKIOHHOMY
TEXHOJIOT MUECKHM 2 yueOHOI MaTepHaiy u 1o [K-3.1, TIK-
IIPOLIECCOM HarpeBa HAayJHOM TeMaM 3.2,TIK-3.3
MeTaJlla B Iedax JIATEPATypEHI. 11a00paTOPHBIX
MIPOXOIHOTO THIIA. Touck pabor




CDyHKHI/IOHaJ'IBHaSI cxema

JIOTIOJTHUTEITbHOM
UH(POPMAIUH B

KOHTPOJISI U YIIPABIICHUS 3JIEKTPOHHBIX
TEIUIOBBIM PE&XKUMOM CpezcTBax.
MHOT'030HHOH [loaroroska
HarpeBaTelIbHOM MeYH. oryera 1o
OnTuMu3anyst yrpaBieHUs nabopaTopHbIM
TEIUIOBBIM PEXKUMOM paboTam.
HarpeBaTelIbHbIX MeYeil. OJIrOTOBKA K
IT
9K3aMeHY
CamocrosiTennbHOe
U3y4eHHE
yueOHOI n
Hay4YHOU
312 OCOGEHHOCTH JIUTEPATYPBHI. YcTHBIN ompoc 1o
) IMouck JIEKIIMOHHOM
TEXHOJIOTMH TIOTY4EHHS . . y
JIOTIOJTHUTENLHON MaTepHaity u 1o
IJIOCKOTO U COPTOBOTO HHcpopMAIH B TeMan IK-3.2
rpokaTa. ABTOMaTH3aIH P
DOKATHLIX CTAHOB 2JIEKTPOHHBIX J1a00paTOPHBIX
P ' CpeICTBax. pabot
TloaroroBka
oryera 1o
71a00paTOPHBIM
paboram.
CamocrosiTensHOe
3.13 Cucremsl ynpaBieHus H3y4eHue
rapaMeTpamMH NpoLeccoB yueOHOI u
MIPOKATKU. YIIpaBIIECHHUE Hay4HOU
IOJIO’KEHUEM JIUTEPaTyphl. Y eTHBIR OPOC 6
TOPU30HTAJIBHBIX BAJIKOB . Tlouck HGKL{I/IOHI—E)OM
CucremMa aBTOMaTHYECKOro JIOTIOJTHUTENBHON MATEDHANY 1 l')l/O K-3.2
T'YIUPOBAHHUE TOJLIMHBL. uH(popmaIy B '
e OBaHHE TO. opmMa gemal)\;
CucreMa KOMIIEHCALIUU JJEKTPOHHBIX HA6OPATOHBIX DG
9KCLIEHTPUCHUTETA BAJIKOB. CpenCTBax. paTop p
CucremMa aBTOMaTHYECKOro Ioaroroska
PETYIUPOBaHUS IUPUHBI oTyeTa o
IOJIOCHI nabopaTopHbIM
paboram.
CamocrosTenpHOe
u3ydeHne
3.14 ABToMaTH3aIMs ggHOﬁ "
npoliecca ropsyen y:a Hoif
npokaTku. CUCTEMBI 1 .
HIO3HIMOHHOTO YIPABICHHU JIUTEPaTyphl. YerHblit onpoc 1o
Tlouck JICKIIMOHHOM
MCXAHUIMAMH MPOKATHOTO JOTIOJTHUTENBHOM Marepuany u Ii,O
cra"a. Cucrema WH(OpMALLIH B ?eMaz/[ [1K-3.2
PpETYIUpOBaHMs HATSDKEHUS p 6
B HONIPEPBIBHOM YePHOBOM JIEKTPOHHBIX 1a00paTOPHBIX
o Cpe/cTBax. aboT
rpymmne kiuerei. YnpasieHue HI()) ?()TOBKa p
OXJIaXKAEHUEM M CMOTKOM A
HONOCHL oT4eTa 1o
n1a0opaTopHBIM
paboram.
CamocrosiTenpHOe
3.15 ABTomaru3zanus HEVACHIC
Ipoliecca X0lI0IHON engOﬁ .
npokatku. Ctpykrypa ACY ¥ o v .
TII HenpepbIBHOTO CTaHA HayTHO! CTHBIH OUpOc Mo
XoTomHEOH MpOKATKH JIUTEPaTypEHI. JIEKIOHHOMY
Cricrema ynpaBneHH;l TTownck MaTepHaiy u 1o [K-3.2
N OITOJTHUTENBbHON TemMaM
paboroii crana. CucTeMbl A
ynpaBnenms rHpOpMAaLIH B 11a00paTOPHBIX
S— JIEKTPOHHBIX pabor
CpencTBax.

Ha)KUMHBIMU yCTPOHCTBAMU.

TToxroroska




YnpaBieHHE CKOPOCTBIO
npokatky. Cucrema
peryaupoBaHus

IUIOCKOCTHOCTH ITOJIOCHI oT4eTa 1o
HETPEPHIBHOTO CTAaHA 7a00paTOPHEIM
XOJIOTHOH NTPOKATKH. paboTtam.
DyHKIMOHATIbHASA CXEMA
ACY TII peBepcuBHOro
CTaHa XOJIOAHOM MPOKaTKU
CamocrosTensHoe
U3ydeHHE
yueOHO u
Hay4YHOU
JIUTEPATYPBL. N
3.16 Cucremsl HI())HC}IZP YerHslil onpoc 1o
aBTOMAaTH3aIMH IpoIiecca . JICKINOHHOMY
o JIOTIOTHUTENBHOM
COPTOBOMH IPOKATKH. uHGopMALLIH B Martepuany u rno IK-3.2
VYipaBiieHHE MONT0KEHHEM P TeMam
INEKTPOHHBIX
JIMHEEK. 71a00paTOPHBIX
CpeICTBax.
pabor
[loaroroska
oT4yera Ho
71a00paTOPHBIM
paboram.
CamocTosTensHoe
3.17 ACY TII nmpokatku U3y4EeHUE
TpyO Ha HENPEPLIBHOM U yueOHOI 1
PEAYKIMOHHOM CTaHaX. HAYJHOI
Oco0eHHoCTH IIpolecca JIUTEpaTyphl. YerHblii onpoc 1o
IIPOKATKH TPYyO Ha Tounck JIEKLILOHHOMY
HETIPEPLIBHOM CTaHe. JIOTIOJTHUTENBbHON Marepuany u 1o K-3.2
Cucrema ynpasiieHHS UHPOpMAIH B TeMaM '
CKOPOCTHBIM PEKUMOM 9JEKTPOHHBIX 71a00paTOPHBIX
PEOYKIIMOHHOTO CTaHa. CpeICTBax. pabot
OCOOCHHOCTH yIIpaBJICHHS TTonroroBka
TeMIIepaTypHbIM PEKUMOM oTyeTa o
MIPOKATKH TPYO n1a0opaTOpHBIM
paboram.
CamocrosTenpHOe
3.18 TexHonoruu u
u3ydeHne
aBTOMAaTH3aLMs polecca .
yueOHOI u
OT)KHTa TTOJIOCHI. .
Hay4HOIH
DyHKIMOHANIbHAS CXeMa .
JIUTEPaTypBhI. YcrHblit ompoc 1o
KOHTPOJISI U PETYJIUPOBAHUS
Tlouck JIEKIIUOHHOMY
Ipolecca OTXKUIa PyJIOHOB B .
JOTIOJTHUTENBHOM Marepuany u 1o
KOJIMTaKOBBIX Ieyax. IK-3.2
N nH(pOpMaLH B TeMaM
Crienrka npoTsHKHOM
JIEKTPOHHBIX 1a00paTOPHBIX
MeYn Kak 00beKTa
Cpe/icTBax. pabor
aBTOMAaTH3aLIUH.
IToaroroska
VmpasrieHue TeIIoBEIM
oT4eTa 1o
PeXUMOM paboThI
N 1a00paTOPHBIM
OaIIeHHOH MeYn
paboram.
CamocrosiTenpHOe
n3ydeHre
3.19 TexHonoruu u yueOHOM 1
aBTOMATH3AIINS TIPOIIECCOB HayqHOU YcrHbIN ompoc o
TpaBJICHHS 1 HAHECEHHS JIUTEPaTypEHI. JIEKIOHHOMY
nmokpeITHA. HenpepriBHBIH Tlouck MaTepuany  1mo [K-3.2
KOHTPOJIb MEXaHHYECKHX JOTIOJTHATENBHOM TeMaM '
CBOWCTB TOJIOCHI. UHPOpMAIIH B J1a00paTOPHBIX
VYnpasneHue HaTsDKEHHEM JIEKTPOHHBIX pabor
TIOJIOCHI. CpencTBax.
TToxroroska

oT4ycTa 110




71a00paTOPHEIM

paboTtam.
Hroro o paznery 34 36 70,2
4. CuHTE3 CUCTEM YIpPaBJICHUS
CaMocTosATeNbHOE
U3y4eHHE
yueOHO U
Hay4YHOH .
nmesz . YcrHbIi onpoc 1o
Hr()mc}llcp ’ JICKIIUOHHOMY
. MaTepHaiy u 1o
JIOTIOJTHUTENILHOM geMaz/l
uHdopmatiu B J1a00PaTOPHBIX U
4.1 ®opmanuzanys KOHTypa 4 4 6 6 3JIEKTPOHHBIX I aETHqECKHX IK-3.1, TIK-
PETYIIUpOBaHUSI CpencTBax. g I 3.2, IK-3.3
[loaroroska paboT. 1 poBEpKa
auka
oTHeTa 1o BB:EOJ?HGHI/ISI
71a00paTOPHBIM U CVDCOBOIO
MPAKTHICCKUM yp
paGoram MPOCKTHPOBAHUSI.
TloaroroBka
KYpPCOBOT'O
MPOEKTA.
CaMocTosATEeIbHOE
U3yUeHHe
yueOHOI u
Hay4YHOM .
nnTesz o YcTHBIN onpoc 1o
H]?)nc};(p ’ JIEKLIMOHHOMY
. MaTepHaity u 1o
JIOTIOJTHUTEIIbH 01 ”If)eMaIZI
urcopmatn 5 1a00paTOPHBIX U
4.2 Turnbl TOKaJIbHBIX 3IEKTPOHHBIX paTop IK-3.1, TIK-
4 4 6 5,85 MPAaKTUIECKUX
KOHTYPOB YIIPaBJICHHS Cpe/icTBax. 6 3.2,1IK-3.3
Toaroroska pabort. [IpoBepka
apuka
oriera 1o BBEI)OJ('?HCHI/M
1a00paTOpHBIM U CVDCOBOLO
MPAaKTUYECKUM P
paboTam MPOCKTUPOBAHMUSL.
Tloaroroska
KypCOBOTO
MPOEKTA.
CaMoCTOsATEeIbHOE
U3yUYCHHUE
yueOHOM 1
Hay4IHOU .
HHTeyI;T . YcerHbIN ompoc 1o
HI())HC}ILP ’ JICKLIUOHHOMY
. MaTepHaiy u 1o
JIOTIOJTHUTENbHON ECMaIZI
HHPOpMAIIH B
3JIEKTPOHHBIX 11aGopaTOpHLIX 1 IIK-3.1, TIK
4.3 CuHres perynstopa 4 4 4 2 p MPAKTUYECKUX -
Cpe/icTBax. 6 3.2,1IK-3.3
IoaroToBKa pabort. [IpoBepka
apuka
orAera 1o BL?EOJ?H&:HHX
1a00paTOPHBIM U CVDCOBOLO
MPAaKTUYCCKUM P
paboTam MIPOCKTUPOBAHMUS.
TTogroroska
KypCOBOTO
MPOEKTA.
HUroro no pazueny 12 12 16 13,85

5. CucreMHas MHTErpauus B




ACY

CamocrosiTenbHOe
U3ydeHHe
yaeOHOI u
nnii;;:;gm. YcrHbIi onpoc 1o
5.1 Metoab! uHTErpaluu ITouck JICKLIOHHOMY
cucteM ACY TII. Buasr JIOIIOJIHUTEILHOM MatepHaly 1 1o
VHTETPAIMU CUCTEM. uHpopmaIu B 1260 Tzroah;[{mx "
CrpyKTypHO- 4 4 4 2 3JIEKTPOHHBIX . aﬁmqgcmx IK-3.1, IK-
(bYHKIOHAJIBHAS CpEICTBAX. g - TIpoBeDK 3.2, TIK-3.3
OpraHu3anuys IMoaroroBka paboT. 1 POBEpKA
TOPU30HTATBEHO oT4eTa 1o rpaduxa
uHTerpupoBaHHoilt ACY 71a00paTOPHBIM U Bz;l;()cil;il;];ﬂ
MPAKTHICCKUM
paoTan. MPOCKTHPOBAHUSI.
[loaroroska
KypCOBOT'O
MPOEKTA.
CamocrosiTennsHOe
U3yUeHHe
yueOHOI 1
nnigzzsgm. YcrHbIl onpoc 1o
Howex JICKIIHOHHOMY
JIOTIOJTHUTEILHOM Matephay 1 1o
5.2 CTpyKTYypHO- UHOpMAIH B remam
(GyHKIMOHATBHAS 4 4 6 2 3JIEKTPOHHBIX N1a00paTopHbIX i IK-3.1, I1K-
OpraHu3aIys BEPTUKAIEHO Cpe/icTBax. ;lggr.Tllf[qi?euia 3.2, 1IK-3.3
unTerpupoanHoii ACY . TTonroroska p POBEP
oTyeTa o rpaduxa
1a00paTOpHBIM U BEITOMHCHIA
HNPaKTHIECKUM KypeoBoro
paboTam. MPOEKTUPOBAHUSI.
Ilonroroska
KypCOBOT'O
MPOEKTA.
CamocrosTenpHOe
u3ydeHne
yueOHOI u
HH};Z;I:TI;;H. YcTHBIN onpoc 1o
ook JIEKLITOHHOMY
JIOIOJIHUTEIHLHOU Matephany u 1o
uHpopMaIH B 11260 T:;/Ioah:lblx u
5.3 HaTerpanus T0KaIbHBIX 5 3 7 2 3JIEKTPOHHBIX npalpiqucmx [K-3.1, TIK-
koHTtypoB CAP Cpe/icTBax. 3.2, IK-3.3
Ioaroroska pa6or. [IpoBepka
oT4eTa 1o rpaduxa
11a00paTOPHBIM 1 BEITOMHCHIA
MIPaKTHYECKUM KypeoBoro
paboTam. MPOEKTHPOBAHUSI.
TToaroroska
KypCOBOT'O
MPOEKTA.
Hroro no pazaeny 13 11 17 6
Hroro 3a cemectp 33 33 33 39,85 SK3aMEH,KIT
Hroro no nucuurmHe 69 69 33 108,0 OK3AMCH, KYpPCOBOH
5 MPOEKT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jis peanuzanuu mMpeyCMOTPSHHBIX BUJIOB Y4eOHOM paOOThI B KA4eCTBE
00pa30oBaTeNbHBIX TEXHOJIOTUH B MPETOIaBaHUH JUCIUIUIMHBI « ABTOMATH3AIUS
TEXHOJIOTMYECKUX MPOLECCOB U IMPOU3BOACTB) UCIOJb3YOTCS:

Tpaauumonueie 00pa3oBaTeNbHbIE TEXHOJIOTUN — HH(POPMALIMOHHAS JIEKLIUS
(BBOJIHYIO JIEKIIMIO, TJI€ JIACT I1EPBOE MPEACTABIECHUE O IPEIMETE U 3HAKOMCTBO CTY/IEHTOB C
Ha3HAYEHHUEM M 3a/ladyaMM Kypca); JIEKIIMH — KOHCYJIbTAallH, U3JI0’KEHHE HOBOTO MaTepuania
COINPOBOXKIAETCS MOCTAHOBKON BOIPOCOB U AUCKYCCUEH B MOMCKAaX OTBETOB Ha 3TU
BOIIPOCHI; Ta0OPaTOPHbIE U MPAKTUYECKUE PAOOTHI.

Texnonoruu nmpo6ieMHOro 00y4eHust — MpoOIEMHBIE JIEKIIUHU SBIISETCS PE3YJIbTaTOM
YCBOEHMSI MOTY4€HHON MHPOpPMAIMK TOCPEICTBOM [TOCTAHOBKU MTPOOJIIEMHOTO BOIIPOCa U
MTOMCKA IMyTEeH ero penieHns; NpaKTHYeCKUe 3aHTHUS C UCIIOJIb30BaHUEM MPOOIEMHOIO
o0OyueHue, KOTOPOE 3aKIJIF0YAETCsl B CTUMYJIMPOBAHUM CTYJI€HTOB K CAMOCTOSITENILHOM
«100bIue» 3HAHUI, HEOOXOIUMBIX JJISl PEeLIeHUs] KOHKPETHOH npobiemsl. [IpakTuueckoe
3aHSTHE Ha OCHOBE Kelc-MeToa — 00y4eHHe B KOHTEKCTE MOJIETUPYEMO CUTYaIUH,
BOCIIPOU3BO/ISIIEH peasbHbBIE YCIOBUS HAYYHOM, TPOU3BOJICTBEHHOM, OOIIIECTBEHHOM
nesitenbHOCTH. O0ydaromuecs JOKHbI TPOAHAIU3UPOBATh CUTYALINIO, pa300paThCs B CYTH
po0ieM, MPeIoAKUTh BO3MOXKHBIE PEILIEHUS U BHIOPATh JIydlliee U3 HUX.

TexHonornu MpoeKTHOro 00y4YeHHs — opraHu3aus 00pa3oBaTeIbLHOTO Mpoliecca B
COOTBETCTBUU C aJITOPUTMOM MOATATHOTO pelIeHus MpoOIeMHON 3aJauy UM BBIOJHEHUS
yueOHoro 3aanus. CTy/IeHThI B BBITIOJIHSAIOT UCCIE0BATENLCKUIM KYpCOBOM MPOEKT, B
KOTOPOM MPOU3BOJIAT HAyUHbIE UCCIIEJOBAHUS 110 33JaHHON TEME B paMKax U3y4aeMbIX B
TUCUMIUTMHE. Pe3yabTaTsl ucciieJoBaHUS MPECTABIAIOT B (POpME YCTHOTO JOKIIaja 1Mo
Mpe3eHTAIH U KypCOBOTO MPOEKTA.

NHupopmaimoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH — B XO/I€
IIPOBENICHU JICKIIMOHHBIX 3aHATUHI NPEIyCMaTPUBAETCS UCIOJIb30BAHNE DIIEKTPOHHOTO
JEMOHCTPAIIMOHHOTO MaTeprana (JIEKIUU-BU3yaJIn3allun ), UCIO0Nb30BaHue MHTepHeT
PECYPCOB ISl POMEKYTOYHBIX aTTECTALlMi U TPOBEPKU OCTATOYHBIX 3HAHUN.

6 YueOHO-MeTOAMUYECKOe OOecledeHrne CaMOCTOATEIbHOI padoThl 00y4al0IIHXCH

[IpencraBieHo B npusaoxeHuu 1.

7 OueHoYHbIE CPeCTBA JAJIS IPOBeIeHUs IPOMEKYTOYHOM aTTecTauum
[IpencraBieHbl B MPUIIOKEHUHA 2.

8 YueOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE O00ecTiedeHUe U CIIUTIINHbI

a) OcHOBHas JUTEpaTYpAa:

1. [apcynkun, b. H. ABToMaTH3a11si TEXHOJIOTUYECKHX IPOLIECCOB M IIPOU3BOJICTB B
MeTaiutypruu: yueonoe noco6ue / b. H. Ilapcynkun, C. M. Anapees, E. C. Psa6uukoBa ; nox
pen. b. H. ITapcynkuna ; MI'TY, [kad. [IKuCVY]. - Marauroropck, 2011. - 151 c. : ui., Tadmn.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/3370 (nara oOpaiieHus:
14.01.2025). - MakpooOBeKT. - TeKCT: 3JEKTPOHHBIH. - IMeeTcs IeuaTHBIN aHaJIor.

2. CoBpeMeHHBbIE CHCTEMbl aBTOMATH3alMK U yIIpaBieHus : yuebHoe nocodue / C.
M. Annpees, E. C. Ps6uukosa, E. 0. Myxuna, T. I'. CyxonocoBa ; MI'TV. -
Maruuroropek : MI'TY, 2015. - 1 anektpoHn. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3605. - Tekct : 37eKTpOHHBIH. (qaTa
oOpamtenus: 14.01.2025). - MakpooObeKT. - TekcT : 31eKTpoHHbIN. - CBeleHUs JOCTYITHBI
takke Ha CD-ROM.



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

0) JlonoJIHUTe/IbHASA JIUTEpaTypa:

1. ITapcynkun b. H.  ABTOMaru3auus v onTUMHU3aLKs YIIPABICHUS TEIJIOBBIM
pPEeKUMOM pabOTHI OJIOKa BO3IyXOHArpeBaTeleil ToMeHHOH neun : yueOHoe nocodue / b. H.
[Mapcynkun, C. M. Auapees, M. 0. Psa6uukos ; MI'TVY, [kad. [IKuCV]. - Marautoropck,
2009. - 148 c. : un., rpad., cxemsl, Tab1. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1479. - TekcT : HENOCPEACTBCHHBIN.
(mata obpamenus: 14.01.2025). - MakpooObekT. - TEeKCT : 3NeKTpoHHBIH. - UMeercs
ME€YaTHBIM aHAJIOT.

2. ITapcynkun b. H. ABTOMaTu3anust TEXHOJIOIMUECKUX MPOIIECCOB U IPOU3BOCTB.
[Tpou3BOICTBO CTATM B MAPTEHOBCKUX I€YaX, IBYXBAHHBIX arperaTax U KUCIOPOTHBIX
KoHBepTepax : yueonoe nocoodue / b. H. [Tapcynkun, T. I'. Cyxonocosa, A. P. bonaapesa ;
MI'TY. - Marautoropck : MI'TY, 2016. - 264 c. : un., Tabdn. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1724. - TekcT : HEMOCPEACTBEHHBIN.
(mata oopamenus: 14.01.2025). - MakpooObekT. - TekcT : aieKTpoHHbIi. - MMeeTcs
MEeYaTHBIN aHaJIOT.

3. Ilapcynkun b. H. Mcions3oBanue 3KCIEpUMEHTAIBHO-CTATUCTUYECKUX METOIOB
MOJENUPOBAHUS ISl YIIPaBJICHUs TEXHOJOTHYECKUMH Ipolieccamu : yueOHoe nocodue / b.
H. IMapcynxun, C. M. Anapees, E. C. Pa6uuxosa ; MI'TY. - Maruutoropck, 2012. - 177 c. :
un., rpad., cxemsl, Tabm. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3485. - ISBN 978-5-9967-0292-3. -
Tekcr : HenocpencTBeHHbIN. (1aTa oOpameHus: 14.01.2025). - MakpooObekT. - Tekcr :
anekTpoHHBIN. - ISBN 978-5-9967-0292-3. - MImeercst edaTHBIN aHAJIOT.

4. ITapcynkun b. H. ABTOMaTH3anus TEXHOJIOTMYECKUX ITPOLECCOB U IPOU3BOJICTB.
Koxkcoxumuaeckoe nmpou3BoacTBO : yueobnoe nmocodue / b. H. [Tapcynkun, T. T
Cyxonocosa ; b. H. [1apcynkun, T. I'. Cyxonocosa ; MI'TY. - Marautoropck : MI'TV,
2015. - 226 c. : ni., Tada. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3814. - ISBN 978-5-9967-0586-3. -
Tekcr : HemocpeacTBeHHbIN. (qaTa ooparnenus: 14.01.2025). - MakpoooOwekT. - Teker :
anekTpoHHBIN. - ISBN 978-5-9967-0586-3. - Imeercst nmevaTHbIi aHAJIOT.

5. Ilapcynkun b. H. 3agaun no cuHTE3y aBTOMaTU3UPOBAHHBIX CUCTEM YIIPaBJICHUS
TEXHOJIOTHYECKHMH TMpoLieccaMu U MPOU3BOACTBOM : yueOHoe nocodue / b. H. [Tapcynkun,
T.T. CyxonocoBa ; MI'TY. - Marautoropck : MI'TY, 2016. - 54 c. : w1, Tabi., cxeM. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/20773. - Teker :
HerocpeAcTBeHHBIN. (naTa oopamenus: 14.01.2025). - MakpooObekr. - Teker :
ANEKTPOHHBIN. - IMeeTcsl neyaTHbIi aHaJIor.

6. boponun, 1. @. ABTOMaTH3ausa TEXHOJIOTHYECKUX MPOLIECCOB U CUCTEMBI
aBTOMATUYECKOTO yIpaBlieHus : yueOHuk s By3oB / U. @. boponaun, C. A. AnnpeeB. — 2-¢
u31., uctp. u 1on. — Mocksa : M3marensctBo FOpaiit, 2020. — 386 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-07895-4. — Texkcr : anexkrponnsiii / IbC KOpaiit [caiit].
— URL.: https://urait.ru/bcode/453023 (nara obpamienus: 20.01.2025).

7. Xpamenkos, B. I'. ABromaTu3aius ynpaBlieHUs TEXHOJIOTMYECKUMH MTPOLieccaMu
Oypenus He(pTerazoBbIX CKBaXUH : yueOHOe rmocodue uist By3oB / B. I'. XpamenkoB. —
Mocksa : U3natensctBo FOpaiit, 2020. — 415 ¢. — (Bricmiee oopa3oanue). — ISBN 978-5
-534-00854-8. — Texcr : anextponHbIl / OBC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/451211 (nara obpamienus: 20.01.2025).

8. Tpycos, A. H. ABToMaTH3aIisl TEXHOJIOTHYECKHX MPOLIECCOB U MTPOU3BOJICTB :
yuebnoe nocobue / A. H. TpycoB. — Kemeposo : Ky3I'TY umenu T.®. ['opbauesa, 2017. —
186 c. — ISBN 978-5-906969-39-2. — TekcT : anekTpoHHbIH // JIaHb : 31eKTpOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/105407 (nata oOpamieHus:
20.01.2025).



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/453023
https://urait.ru/bcode/451211
https://e.lanbook.com/book/105407

B) MeTonnueckne yKazaHnus:

1. OnTuMu3anus ynpaBieHUs: TEXHOJOTHUECKUMH MTporieccaMu : npaktukym / b. H.
[Mapcynkun, C. M. Aunpees, E. C. Psouukosa, T. I'. O6yxoBa ; MI'TVY. - Marautoropck,
2013. - 177 c. : un., rpad., cxemsl, Tabdm. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3530. - ISBN 978-5-9967-0393-7. -
Tekcr : HenocpencTBeHHbIN. (1aTa oOpameHus: 14.01.2025). - MakpooObekT. - Tekcr :
anekTpoHHBIN. - ISBN 978-5-9967-0393-7. - MImeercst medaTHBIN aHAJIOT.

2. ITapcynkus b. H. 3agaun o cuHTe3y aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABJICHUS
TEXHOJIOTUYECKUMHU TPOLIECCAMH U TIPOU3BOJICTBOM : yueOHoe mocodue / b. H. Ilapcynkun,
T.T. CyxonocoBa ; MI'TY. - Marautoropck : MI'TY, 2016. - 54 c. : w1, Tabm., cxem. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/20773. - Texer :
HETOCPECTBeHHBIMN. (aTa oOpamienus: 14.01.2025). - MakpooObekT. - Tekcr :
3JIEKTPOHHBIN. - IMEeeTCs mevaTHblil aHaor.

3. ABTOMaTH3aMs TEXHOJOTUYECKUX IIPOLECCOB U MPOon3BOACTB. YacTs 1 :
npakTukyM [1uig By30B] / C. M. Anapees, A. P. bonnapesa ; Marautoropckuii roc.
texHnueckuil yH-T uM. I'. Y. HocoBa. - Maruutoropck : MI'TY um. I'. K. Hocoga, 2023. - 1
CD-ROM. - 3aru. ¢ tuty. akpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/21218. (nata oOpamieHus:
18.01.2025) - ISBN 978-5-9967-2690-5. - TekcT : 2JIeKTPOHHBIH.

4. Metonnyeckne peKOMEHIAINU IS BBITIOJTHEHUS] KypPCOBOTO MTPOEKTA.
[Ipunoxenue 3

r) [Iporpammuoe odecnieuenne u UHTepHeT-pecypcebi:

IIporpammHoe o0ecniedeHue

HaHMT}[{SBaHHe Ne oroBopa Cpok neicTBUS JTULIEH3UU
MS Office 20071\, 135 o7 17.09.2007 Gecepouro
Professional
7Zip cB00OOTHO pacmpocTpansemoe [10 0eccpovHO
FAR Manager cB00OTHO pacmpocTpansemoe [10 0eccpovHO
Buptyanbhsiit
CTEH]] CUCTEMBbI
ABTOMATHHICCKOTO cunereabcTtBO Ne2013612340 0eccpovHO
yIIpaBJICHUS
TEXHOJIOTUIECKUM
napaMmeTpom
Scilab
Computation cB00OHO pacrpocTtpansemoe [10 OeccpouHO
Engine
LibreOffice cB0OOIHO pactipocTpansemoe [10 0eccpodHO
EFr g;ip Mozilla cBoOo1HO pactpocTpansemoe [10 OeccpodHo
Bbpaysep Yandex |cBo6oaHO pacnpocTtpansiemoe I10 0eccpoyHO
Calculate Linux
Desktop Xfce cBoOo1HO pactpocTpansemoe [10 OeccpodHo
MAXIMA cB000IHO pacrpocTpansemoe 110 0eccpoyHO
Anaconda Python | cBo6omHO pacnpocTtpansiemoe I10 6eccpoyHO



https://host.megaprolib.net/MP0109/Download/MObject/3530
https://host.megaprolib.net/MP0109/Download/MObject/20773
https://host.megaprolib.net/MP0109/Download/MObject/21218

HpO(l)eCCI/IOHaJILHLIe 0a3bl JAaHHBIX U I/IH(l)OpMaIII/IOHHBIe CIIPaBOYHbIE CUCTEMbI

Haszpanme xypca CchblIKa
DnekTpoHHbIe pecypcbl oubnmuoreku MI'TY um. .. https://host.megaprolib.net/M
Hocoga P0109/Web
Hanmonansnas nHGOpMaIMOHHO-aHATTUTHYECKAS URL:
cucrema — Poccuiickuit nHaekc HaydHoro uutupoBanus | https://elibrary.ru/project_risc.
(PU1HIT) asp
DnekTpoHHas 0aza nepuoandeckux u3ganuii East View - .
Infornfation Services,r())OO «ABUC» https://dlib.eastview.com/

9 MartepuajibHO-TeXHUYeCKOe obecrneyeHne JUCHUNINHBI (MOIYJIs)

MarepuanbHO-TEXHHUECKOE 00ecTieueHHEe JUCIUIUINHBI BKIIOYALT:

1. Y4yeOHble aynuTOpUn JJis IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIIA

MynbsTUMeIUHHbBIE CPEACTBA XpaHEHUs, Iepejaun U MpeacTaBiIeHus nHpopmanuu (a.
450)

2. YyeOHas ayauTopus JJis MPOBEACHUS MPAKTUYECKUX 3aHATUN U J1aDOpaTOPHBIX
paboT: 1abopaTtopusi aBTOMATU3ALUKA TEXHOJIOTHUYECKHUX MTPOIIECCOB U MPOU3BOJICTB, a.450.

JlaGopaTopHbI€ YCTAHOBKH M TTPUOOPHI TSI BBITIOJTHEHUS TJa00PATOPHBIX U
MPaKTUYECKUX padoT:

- nabopatopubiii cren «IIpombiniennsie garuukny, [11-MAKC;

- 1abopaTopHBIiA cTeH «/laTunku TexHomorudeckoit napopmarmmy», JITHU;

- maboparopHsiii cTeH 1 «[IpoMbIiiieHHbIe JaTauku pacxonay, [1IJIP-CK +
KOMIIBIOTEP C MpeaycTaHOBICHHBIM [10 OT M3rotoBUTEIISI.

- maboparopHsbiid cTeH 1 «IIpoMbiuienabie gatauku Temneparyps», [IJIT-CK +
KOMITbIOTEp € npeaycTanoBieHHbIM [10 0T u3rotoBuTens.

- maboparopHslii creH 1 «[IpomMbiuienHabie gatuuku aasienus», [TJ1-CK +
KOMITbIOTEp € npeaycTanoBieHHbIM [10 oT uzroroBuTens;

- mporpaMMupyembIii torudeckuii kouTpoep [IJIK-Siemens + HOyTOyK ¢
npeayctaHoBieHHbIM 11O oT u3roroBurens;

- TabopaTOPHBIN CTEH]T «ABTOMATH3alUsl CUCTEM TEIIOTa30CHA0XKEHUS U
BeHTIIIIIMKIY, ATI'CB-09-11JIP-01 + HOyTOYK ¢ penycTanoBiaeHHBIM [10 ot
U3TOTOBUTENS;

- TabOpaTOPHBIN CTEH]T «ABTOMATH3alUsl CUCTEM BOJIOCHA0XKEHUS U
BoJoOTBeneHus», ABUB-Y-01-12;

- maboparopusiid creH «I1IJIK-Omron-40A-HH#»

- mabopatopHblid cTeH 1 «OCHOBBI aBTOMAaTUKWY, OA-MP

3. Y4eOHble ayIUTOPUH AJIs1 BBITIOJTHEHHS KYPCOBOTO MTPOEKTUPOBAHHUS, TOMEIICHUS
JUIS CAMOCTOSATEIBHON PabOTHI 00YJArOIIUXCS

[Tepconanpubie kKoMIbIoTEpHI ¢ makeToM MS Office, Beixogom B IHTEpHET U C
JOCTYIIOM B BJIEKTPOHHYIO HH(GOPMALIMOHHO-00pa30BaTEeNIbHYIO CPEy YHUBEPCUTETA

a. 448, 450.

4. YyeOHble ayTUTOPUH JUIs TPYNIIOBBIX U MHIUBHUYaIbHBIX KOHCYJIbTAIUM,
TEKYILEro KOHTPOJIS U TPOMEKYTOUHBIX KOHCYIbTAIMI
Jlocka, MynbTUMEAUUHBIN IPOEKTOP, 3KpaH  a. 448, 450.

5. TloMmereHue I XpaHEHUS U PO (QUITAKTUIECKOTO 00CTyKHUBaHHS y4eOHOTO
obopynoBaHus
Creaxu sl XpaHeHHs y4eOHO-METONYESCKUN TOKYMEHTAINH! a. 445


https://host.megaprolib.net/M
https://elibrary.ru/project_risc
https://dlib.eastview.com/

[Tpunoxxenue 1

Y4yeOHO-MeTOAUYECKOE 0O0ecTeYeHrne CaMOCTOATEILHOH padoThl CTY/ICHTOB

Ilo MUCITUILINHE

<<ABTOMaTI/IBaIII/I$I TCXHOJIOTMYCCKUX mponeccon u

MIPOU3BOJICTBHIPEYCMOTPEHA ayIUTOpHAsT ¥ BHEAyIUTOPHAas CaMOCTOsITEeIbHAas paborta

00yJaromuxcs.

AymutopHas camocTosITenbHas paboTa OOydYarOImMXCs —IPEANOJaraeT  BBIIOJIHEHUE

71a00paTOPHBIX U MPAKTUUYECKUX padOT U JOKIIAJ 10 MOJIYYEHHBIM pe3ylbTaTaM, a TaKXKe YCTHBIN

OTIPOC O MOPSIJIKE BHIMOJHEHMSI Ta00PATOPHOI U MPAKTUYECKOH pabOThl, MOJIyYEHHBIM YMEHUSIM

1 HaBBIKaM.

IIpumepbl BONPOCOB /ISl YCTHOTO ONPOCA 1O BHINOJHEHHBIM JIA00paTOPHBIM padoTam

Tema nabopaTopHoil paboTHI

Bomnpocs! 1151 ycTHOTO OMnpoca

1. W3yuenue HeMMHEHHBIX
CUCTEM

1. Yem obecrieunBaeTcs IBYXIO3UITMOHHOCTD YIIPABICHHUS ?
2. Kak TeXHHWYECKH peaJlM30BBIBACTCSA JIBYXIIO3UITHOHHOE

JIBYXIIO3UIITUOHHOTO perynupoBaHue?
peryupoBaHus ¢ MOJHBIM | 3. JIOCTOMHCTBA W HEIOCTATKH JIBYXITO3HIIMOHHOTO CIOC00a
Y HETIOJTHBIM yIpaBICHUS?
YIPABIISIONAM 4. TlpakTH4ecKuil mpuMep UCTIOJIB30BAHUS JIBYXITO3HIIHOHHOTO
BO3JICHCTBUEM perylnupoBaHusl.

2. llpuamun pabotet u | 1. IlpenumymecTBa W HEAOCTATKH 3X-TIO3UITMOHHOTO
METOAUKa pacuera yIpaBiIeHUS?
nepexojHoro  mpouecca | 2. B uwem 3akimioyaercs  MPEMMYILECTBO — MMITYJIBCHOTO
TPEXMO3UIIUOHHOTO yIpaBJeHUS Tepe]] HEIPEPHIBHBIM?
HUMITYJIbCHOTO PETyJsAaTopa 3. YcrpoiicTBO 1ab0paTopHOM YCTAHOBKH M 1IE€TTb PAOOTHI?

3. N3yuenue cucteMbl | 1. OcHoBHBIe cBoiicTBa TUTIOBOTO [1M-3aK0Ha yripaBieHus?
TUIIOBOTO 2. llenb paboThI U YCTPOKCTBO J1TAOOpATOPHOTO cTeHaa?

3.

[IA-perynupoBanust mpu
yIpaBICHUU
WHEPLHOHHBIM 3BEHOM C
3aras/ibIBaHuEM
TEXHOJIOTMYEeCKUM
MIPOLIECCOM

Yro o3Hauaer mnoHsTHE «BenumunHa mneperyiaupoBaHus B
KOHTYype»?
4. Yrto o3HauaeT MOHATUE «BPEMS U30ApoMar?

4, Onpenenenue
ONTUMAaJIbHBIX TAPAMETPOB
Hactpoliku [IN-perynstopa
10 KCIEPUMEHTAIbHON
YaCTOTHOW XapaKTepUCTUKE
o0BeKTa yrmpaBlIeHUs

1. YUro Takoe wuacToTHas Xapakrepuctuka? Kakue BubI
YaCTOTHBIX XapaKTEepPUCTUK UCIIOJb3YIOTCS Juis
UCCIIeI0BaHMsI cUcTeM?

2. TlosicHUTE METOJUKY SKCHEPUMEHTAIbHOIO OIpeesCHHs
4acTOTHOHN Xapakrepuctuku. Kak Qopmupyercs BXonHoH
CUTHaJl 00BEKTa yIpaBIeHUs?

3. Kak mo 4acTOTHOI XapaKTepHUCTHUKH OOBEKTa YIpaBJICHUS
OTIpeNIeNSIOTCS MapaMeTpbl 00beKTa?

4. Tlosicuute METOJIUKY OTpeAeIeHUs HAaCTpPOEK
[MH-perynsaTopa 1Mo 4YaCTOTHON XapaKTEpUCTUKH OOBEKTA.
Kak cTpoutcsi yacToTHas XapakTEpHUCTUKA Pa30MKHYTOIO
KOHTypa?

5. Uto Takoe rojporpad oObekra.? IlosicHHTe Kak MOCTPOUTH
rojorpad 0OBEKTa MO HKCHEPUMEHTAIbHBIM JAaHHBIM IpU
OTIPEJIEICHUN YaCTOTHON XapaKTEPUCTUKHU?




5. Marematuueckoe
MOJEIUPOBAHUE KOHTYypa
HpOMLIHIJICHHOﬁ CHUCTCMBI

ABTOMAaTHUYECKOIO
peryiaupoBaHus c
[I1-perynsaTopom u
VICITOJTHUTEJIbHBIM

MEXaHU3MOM IMOCTOSHHOM
CKOpOCTH

. Kak ONpCACIIICTCA MAaTCMAaTH4YCCKasd MOJACIIb 00BEKTa

ynpaBHeHI/ISI? Kakne sneMeHTBI BXOIAT B MaTCMATHYCCKYIO
MOJIeTTb HCCIIEAYeMOro 00beKTa?

. B yem 3akmrodaercs MCTOJWKa OIPCACICHUA MMOCTOAHHBIX

BPEMCHHU MHCPUHUOHHBIX 3BCHLCB MaTeMaTH4YCCKOM MO ACIN
npolecca 1o 3KCIePUMEHTaIbHON KPUBOW pa3roHa?

. Kak m ¢ Kakod UENb0 BBIIOJHACTCS OrpaHUYEHUE

unTerpanbHoi yactu [1U]] perymnstopa?

. Kak B MaTeEMATUYECKON MOJIEITHA BBITTOJTHSIETCS

MOJICIUPOBaHNE  PabOThI  KOHIIEBBIX  BBIKIFOUATENCH
UCIOJIHUTENbHOTO MexaHu3zMa? Ha kakue 31eMeHTbI
MaTE€MaTHYECKOW MOJEIN JEHCTBYET YCIOBHE JTOCTHKECHHUE
KpaitHuX noJiokeHuit Bana UM?

. Kak BbINOTHAETCS HACTpOMKa PEryIsTOpPa B MOACIUPYEMOM

KOHType ymnpaBieHus? IlosicHuTe METOIUKY HACTPOUKH M
MIPUBEANTE TTPUMED.

6. ABTOMaTHM3alMsl CHCTEM
TEeIIora3ocHaOXKeHus H
BEHTHIIALINH.

. [IpuBenure cxXemy CTPYKTYpHO-(QYHKIIMOHAJIBHON

OpraHu3alluK CUCTEMBI YIIPABIICHHS Ja0OPAaTOPHOTO CTEH/A.
[TosicHuTe PyHKIIMU IIEMEHTOB Ha CXEME.

. Kak ocymectBnsercs c6op wuHPOpMaMM C JaTIYUKOB

TEXHOJIOTUYECKOT0 IPOIecca, Pealn30BaHHOTO Ha CTeHze?
Kakue mnapamerpsl SBISAIOTCS HW3MEHSEMbIMH, a Kakue
yIpaBJsieMble?

. Kak npowusBomutcs HacTpoiika peryastopoB OBEH?

[IpuBeauTe MOCIENOBATEILHOCTE ONEPAIIAN TSI U3MECHECHHUS
napameTpa HaCTPOWKH peryisiTopa

. Kakoil mapameTp Ha cTeHAE ABISETCS BO3MYLICHUEM IIO

Harpy3ke? Kak moayduth MmepexoaHbl MpoLecC B KOHTYpE
NPy CTYNEHYaTOM BO3MYyIleHMU MmO Harpy3ke? [lpuBemute
IIOCJIE€N0BATEILHOCTE NEUCTBUN TUTS OTpeICIICHUS
MEPEXO0IHOTO MpoIlecca B ITOM CiIydae.

. Kakue TECXHHYCCKHEC Cpe€acTBa HCITIOJIB3YHOTCA JIIA

OTpeJeNieHusl pacxo/ia U Temmneparypsl Bo3ayxa. [loscaure
OPUHIINI UX paboThI?

7. HpOMBII_HJ'IeHHBIe JaTYUKH
pacxoja.

. [IpuBenure cXemy CTPYKTYpHO-(GYHKIIMOHATIBHON

opraHusaniii CUCTEMBI YIIPABJICHHUA J'Ia60paTOpHOFO CTCHAA.
ITossicanTe (bYHKI_[I/II/I 9JICMCHTOB Ha CXEMC.

. Kak ocymectBnsercs cOop wuHpOpMaAMKM C JaTIYUKOB

TEXHOJIOTHYECKOro Mpoliecca, pealn30BaHHOTO Ha cTeHzae?
Kakue mnapameTpsl SBISAIOTCS M3MEHSEMBIMH, a Kakue
yhpaBisieMble?

. HepeqncnI/ITe KOHTPOJIMPYCMBIC u peryinpyemalic

ImapaMETphIl. Hpe,[[CTaBLTC AAHHBIC IO MapaMETpy pacxona.
Hoquy pacxonq BOJbI HEJIMHEHHO 3aBUCUT oT
IMPOU3BOAUTCIIBHOCTU Hacoca?

. Kakoii nmapaMeTp Ha CTCHAC ABJIACTCA BO3MYIICHUCM II0

Harpy31<e? Hpe,[[CTaBLTe OKCIICPUMCHTAJIbHBIC  TAHHBIC
CJIMSIHUEC BOBMYILCHHUA Ha pacxod BOJbI.

. HepeqncnI/ITe TCXHUYCCKUC CPCACTBA, HUCIIOJIb3YyEMbIC JId

HU3MCPCHUA PACXOJa BOJBI. HpI/IBeI[I/ITe KpaTKOC OIIMCAaHuc,
XAPAKTCPUCTUKU U TPHUHIUIT pa6OTBI 9TUX CPCIACTB.

8. IIpoMmblIIIICHHBIE JIaTYUKU
TEeMIIepaTyphl

1. Kaxue TuIBI AAaTYUKOB TEMIICpATypbl pPasMCIICHBI Ha
CTGHI{C? Ilosicuute TIPUHIUIT pa6OTBI KaXXJ0T0 JaT4YHKa.




2. CocraBbTe cXeMy CTPYKTYPHO-(YHKIIHOHAIBHOM
opranuzanuu cTeHga. Kakue (yHKIMM BBIIOTHSET
perynsitop «Tepmogar» u kontposuiep S7-200?

3. THosicaure Mmoaynu, Bxosmue B KoHTposuiep S7-200 u ux
Ha3zHauCHHUs/

4. Kakue 3aKOHBl pErylupoBaHUS  peajlu30BaHbl B
koHTposiepe «Tepmomat»? Uem OHU OTIMYAIOTCS TIO
HazHayeHHto? Kak nepexsirounTh 3aKOH yIpaBJICHUS,
IIOSICHUTE ITOCJIEI0BATEIBbHOCTD ICUCTBUM.

5. Kak wu3menurs Hactpoviku IIWMJ[ perynstopa B
perynsitope Tepmonat? IlpuBeaure nmociaea0BaTeIbHOCTD
JEUCTBUM U TNPOJAEMOHCTPUPYWTE IIPOLIECC W3MEHEHMS

HAaCTPOEK.
9. IlpoMBINIICHHBIE TaTYNKA 1. Kakue natumku AaBlieHUs MCTIONB3YIOTCSA Ha cTeHnae?
JIaBJICHUS [TosicauTe npuHIMNI UX pabOTHI.
2. CocTtaBbT€ CXE€MYy CTPYKTYypHO-(pyHKIMOHATBEHOU
opranuzanuu  creHga.  l[losicaute  QyHKUUH,
BBITIOJIHSIEMbIE OT/I€IbHBIMU TEXHUYECKUMU
CpEICTBaMHU.
3. Tosicaure mpuHOMI paboTHl pene maBneHus. Kakne
HACTPOEYHBIE TapaMeTPhbl UMEET JJaHHOE pere?
4. Kak ocymecTBisieTcss IUIaBHOE peryjaupoBaHUe
JnaBineHuss B maructpanu? Kakoe ucnosiHATENnpHOE
YCTPOMCTBO  HUCHOJB3yeTCAd MJIsi  PEryIupOBaHUS
napienuss? IlosicHUTe NPUHLIMI YOPaBICHHUS STUM
WCITOJTHUTENIBHBIM YCTPOHCTBOM.
IIpuMepsbl TeM NpakTHYECKHUX PadOT MO JUCHUILIHHE:
1. dopmupoBanue TpeOOBaHMIA MPU MOATOTOBKE 00BEKTA K aBTOMATH3AIIHH.
2. Tlopsgok oOcnenoBanust oObekTa. OmpeneneHue 3aiad U (QyHKUUNA aBTOMAaTH3UPOBAHHOMN
CUCTEM YIIPABIICHUS.
3. HccnenoBanue oObekTa ympasieHus. OnpeneneHus MapameTpoB 00bekTa, pa3paboTka
MaTeMaTH4eCKON MOJIeH ero (PyHKIIMOHUPOBAHHUSL.
4. Teoperuko-uHGOPMALMOHHBIA 0030p METOJIOB yIpaBieHUs o0O0bekToM. Onpenenenue
MIPUHLIUIIOB YIIPABIICHHUS.
5. ®opmupoBaHME KOHIICMIHUM CHUCTEMbl yIpaBiICHHs OOBEKTOM. AHaIU3 OTIMYUN
MPEAIOKEHHON KOHUEIIUHU OT CYIIECTBYIOIINX CUCTEM.
6. BpIOOp TEXHHUYECKUX CPEICTB JJsl BBIMOJIHEHHS 3asBICHHBIX (YHKIHUH, pean3yeMbIX
CUCTEMOU YIpPaBIICHUA.
7. Pa3paboTka cxembl KoMIUIekca TexHuueckux cpeactB ACY TII.  PazpaboTka
(GYHKIIMOHATBHOM CXeMbl aBTOMATH3AllUU TIpoliecca.
8. PaszpaboTka cTpyKTypHO-(YHKIIMOHAJIBHOM OpraHU3alliid CUCTEMBI yrpaBieHus. PazpaboTka
MaTeMaTH4eCKOT0, AITOPUTMUYECKOTO U IIPOTPAMMHOI0 00ECIIEYEHHUS CUCTEMBI YIIPaBJICHUS.
9. OmnpeneneHusi cXeM BHEIIHUX LeNe Juis BBIOpAHHBIX TEXHUYECKHUX CPEICTB. pa3paboTKa

HpHHHHHHaﬂBHOﬁ BHCKTqueCKOﬁ CXCMbI CUCTEMBI YIIPABJICHUS.

10. NnTerpanus pazpaboTaHHON cHcTeMBbl yrpasieHus B cymiectByomyo ACY TIIL




ITpumep mecmoe npu nposedenuu npaKkmuieckux paoom:

OTBETHI HA TECT

[Ipumep Tecta

A- BTODOII; 1. Kakoii nopsiiox annpoKCUMUPYIOLIET0 HOJIMHOMA
HanOoJiee nmprueMieMblit i y=1(X)
b — tperwii;
YN
B- YersepTsiii;
I'- IlepBsIi; . *
. s, .
X
A- niepBblif; 2. Kakoit mopsiiok nepenato4Hoil pyHKIun 00beKTa
ynpaBjeHUs HarnOoJiee mpueMsieM sl 00beKTa:
b — Bropoii ; W,e=?
B- tpernii; t
I'- YeTrBepTslii; - O :
- Tlsrorii; ra3 P ’\-)
BO3/IYX A Sy

A- IIponoprroHanbHbIN;

B -
[IponopuroHanbHO-UHTETPA
JIBHBI;

B- UnTerpanbHblii;
I'- IIponopurioHaIbHBIHN C
Mpe/IBapeHueM;

[IponopuroHaIbHO-UHTETPA
JBHBIN C IPEIBAPCHHEM;

(oTBET 0OOOCHOBATH);

3. Ilepemarounas GyHKIIUS 0OBEKTA YIIPaBICHUS UMEET BU/I;

o) 00,6 I 1
= * *
W= 0,0 0,04+1 00+1

Kakoii 3akoH ynpaBienust HauOoJee 1enecoodpazHo

HCII0JIB30BaTh JIA YIIPABJICHHUA TaKUM 00BEKTOM

A- ucnonb30BaTh APYyrou
JaTYuK;

b- ucnonws3oBarte apyrou
UCIIOJIHUTENIbHBIA MEXaHU3M;

B- BxitounuTts HHEpLHOHHOE
3BEHO Ha BBIXOJI€ KOHTPOJIA

4. Kak usmeHsTCs napaMeTpbl JMHAMHUUECKO HaCTPOMKH
pEryJsTOpa YMEHBIINUB BEIUYUHY OTKIOHEHHs Al
pEryJINpyeMOro napaMerpa oT 3aaHus?




OTBeTHI HA TECT [Ipumep Tecra

TpeOyemMoro napamerpa;
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¥y
I' — BKJIIOYMTh HHEPLIMOHHOE

3BE€HO Ha BBIXOJIC 33JlaTYMKa AX
PETYAMPYEMOTO IapaMeTpa; ‘

A4

Tpl T
Tp2

OOyuaromuyecs Npyu U3y4eHUH AMCLUUILIUHBI JIOJDKHBI BBIMOJHUTH KOHTPOJIBHBIE PaOOTHI,
COOTBETCTBYIOIIME ATANlaM KypCOBOTO MPOEKTa (MHAUBUAYAIBHO).
KonTtpoJbHbie padoTbI:
[Ipumepbl KOHTPOJIBHBIX pabOT (0JHOTO BapUaHTA):

1. Tlo skcnepuMeHTaIbHBIM JAHHBIM TOJYYUTh YPAaBHEHHE CTATUYECKON XapaKTePUCTUKH B
BUJIC JIMHUA perpeccun B KOOpANHATax <<ympasJIfIomue
BO3JEHCTBHE-X>>-<<Perynmupyemsiii mapamerp - Y>>: ympasnenue [ = [([]) .
KoHkpeTHBII TpuMep pelieHus 3aaHus TPUIOKHUTh B padoTe [].

2. C wucnoib30BaHMEM YHCJICHHOTO MeToja Oiepa [| ompeneiauTh TPaeKTOPHIO
PEerynupyeMoro MHEpIUHOHHOTO 3BeHa C 3ala3/(bIBAHMEM BBIXOJIHOTO MapaMerpa o0beKTa
YOPaBJICHUS MPHU CIy4ailHOM M3MEHEHUM YCIIOBUH, B COOTBETCTBHH C IMPEICTABICHHOMU
CXEMOM:

X(7) ?

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

N
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[0 pe3yabTaTaM BBIIIOJHEHUS IMEPBOM KOHTPOJBHOM; 3HaueHus W [, -3amarorcs
VHJIMBUIYaJIbHO.

3. Ilo q)HSquCKOMy NpeaACTaBJICHHUIO MW OIIMCAHHIO TCXHOJIOTHYCCKOro arperara H
MMPOUCXOAAIICTO B HEM IIEPEXOAHOTO IIPOUCCCa COCTABUTL CTPYKTYPHYIO CXEMY KOHTYpa
VIIPpABJICHUA  TCXHOJIOT'MYCCKHM  MMPOLECCOM, C€  HCIIOJB30BAHUEM  IIPABUJIbBHOCTH,
NpCAIOJIOKECHHOTO 3a PCHICHUH. HpI/IBCCTI/I (I)YHKI_II/IOHEU'ILHOG OIIMCAaHHUEC KaXXI0ro
QJICMCHTA CTPYKTypHOﬁ CXEMbI B BUIC (1)0pMaJ'IPI3OBaHHOFO IMPEACTABJICHUA.
BrinoaHenue 3agaHuil Bcex KOHTPOJIbHBIX pa60T €CTh YCJIOBHUC JOITYCKa K 3K3aMCHY IO

HsyqaeMoﬁ JAUCIHUITIIINHC ((ABTOMaTI/I3aI_II/IH TCXHOJIOTHUYCCKOTI'O MpouecccoB u
MPOU3BOJACTB» U YCIIOBUS BBIIIOJIHCHUA KYPCOBOTO IIpoLecca.



Memoouueckue pekomeHoauuu no 6b100py memvl Kypco8oz2o RPOeKma u nopaooK 3auium

Lenpro BBIMOTHEHUS KYPCOBOTO MPOEKTA MO M3y4aeMOU JUCUUILINHE SBISETCA: MOTydCHUE
MPAKTUYECKOTO  OMbITAa H  MPHOOpEeTeHHWE  HEOOXOJAMMOTO  OMbITa IO  CO3JaHHI0
ABTOMATHU3UPOBAHHBIX CUCTEM aBTOMATHYECKOTO YIPABIICHUS TEXHOJIOTMYECKUMH MPOIECCaMU C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  TEXHHUYECKUX  CPEJACTB  KOHTPOJS,  YIPABICHUS U
MH()OPMAIMOHHBIX KOMMYHHKAITHH.

BrinmonHenne WHAMBUIYaTbHOTO 3aJaHMsl  KypCOBOTO TMPOEKTA SIBISETCS  BaKHOU
COCTaBJISIIOIIEH B BBIPAOOTKE y 00y4aeMOTO HABBHIKOB K CaMOCTOSATEIBHOW MPaKTHYECKOW H
HAyYHO-HCCIIEIOBATEIbCKONH paboTe. DTO BaKHBIA CTUMYJ K pabore ¢ y4eOHOW M HaydHOUH
JTUTEPaATypOi U CIPAaBOYHUKAMU TI0 KOHKPETHOM TEMAaTHUKE, 3aKPEIIJICHUIO TIOJIYU€HHBIX 3HAHUH, a
TaKxe NpuoOpeTeHne HeoOX0AUMOT0 OIbITa 0(POPMIIEHHUS TEKCTOBOTO U rpapuuecKoro Marepuia
B COOTBETCTBUHU C MPUHSATHIMHU TPEOOBAHUSIMH U CTaHIAPTAMH.

B mpouecce BBINONHEHHUS KypCOBOTO IpoekTa Oosiee TIIyOOKO M THIATENIBHO H3Y4aroTCs
TEXHOJIOTHYECKUE PEKUMBI ¥ TIPOU3ZBOUTCS JIMTEPATYPHBIN 0030 MO UCTIOIB3YEMBIM CHCTEMaM
ABTOMATHUYECKOTO YIPABJICHHS] KOHKPETHBIM TEXHOJOTUUECKUM TIPOIECCOM.

B pesynabTare KpUTHUECKOTO aHalu3a CYIIECTBYIOIIETO COCTOSIHUS Mpeiaaraercs Oosee
COBPEMEHHOE TEXHUYECKOE PEIICHHE U MaTeMaTH4ecKasi MOJENb CUCTEMBI yITPaBICHUS.

OO0yuaemblii 110 pe3yabTaTaM MaTeMaTHYECKOT0 MOJAETUPOBAaHUS 0O0CHOBAaHHO CHUHTE3UPYET
AITOPUTMHUYECKOE U MPOTPAMMHOE 00€CTIeueHNEe YCOBEPITIEHCTBOBAHHOW MOJICIIH.

HaBpiku u ymeHUs, MOJTyYeHHBIE B MPOIECCEe KYPCOBOTO MPOEKTUPOBAHUS, HCIIOJIB3YOTCS
MIPH MOATOTOBKE OCHOBHOT'O COJIEPKAaHUS BBIMTYCKHOM KBaTU(UKAIMOHHON pabOTHI.

KypcoBoi#t MpoeKT cOAepKUT TEKCTOBYIO YacCTh MOSCHUTEIBHOM 3amucku oObemom 35-50
ctpaaui] u 8-10 nmuctoB ¢opmara A4 mpe3eHTaOENbHON YacTH I IMyOJIMYHOTO JOKIIaja.
ConepxarenbHasi 4actb KypcoBoro mnpoekra mno ACY TIIull cpepxxutr nBa pasnpena:
TEOPETUYECKYIO U MPAKTUUYECKU-PACUETHYIO.

Pazgen | o6vemom oT 15 mo 20 cTpaHMIl COIEPKHUT KpaTKOE OINMHCaHWE OCOOCHHOCTEH
TEXHOJIOTHYECKOro Ipollecca W arperara, B KOTOPOM OCYHIECTBISIETCA Ipoluecc. B Hem
MIPUBOJIATCS PE3yNbTaThl JHUTEPATYpHOrOo 0030pa M Jaercs oOmias OIeHKa COCTOSHHUS I10
aBTOMaTU4YecKoMy yrpasieHuto. [lo pe3ynbraTam GOopMUPYIOTCS LIEAH U 331a4H IO YIyUYIICHUIO
croco6a aBTOMaTHYECKOTO YIPABJICHUS U3y4aeMbIM MIPOIIECCOM.

OcnoBHo#t paznen Il o6bemom ot 15 10 30 cTpaHUIl MOCBSAIICH ONMMCAHUIO MPEAIaraeMoro
MEpOINPHUATHS 1O  COBEPIICHCTBOBAHWIO  CHUCTEMbl  aBTOMATUYECKOTO  YIpaBICHUS
paccMaTpuBaeMbIM TEXHOJIOTHYECKHM MPOIIECCOM.

DTOT pazfiel B MOJHOM 00beMe JOJKEH BKIIIOYATh CIICAYIONINE Pa3Aebl:

- onucaHue (YyHKIIMOHATBHOM CXEMbl aBTOMATHYECKOIO KOHTPOJII U  YIpaBICHUS
TEXHOJIOTHYECKHMH IapaMeTpaMu aBTOMATU3UPYEMOT0 WIIM ONITUMU3HPYEMOTO TIPOIIecca;

- MaTeMaTUYEeCKyI) MOJIelb AaBTOMATHYECKOTO VYIPABICHHUS MPUOPUTETHBIM (TJIABHBIM)
nmapaMeTpoM Tpolecca ¢ O0Os3aTeNbHBIM yKa3aHUE KpuTepus OIEHKH d(P(HEeKTUBHOCTH
aBTOMATHYECKOTO YIPABIICHUS;

- OMHMCAHHUE CTPYKTYPHOM CHUCTEMBI aBTOMATHYECKOTO YIPaBJIEHUs MapaMeTpoM Mpolecca ¢
yKa3aHHe NpeiaraeMoro yCoOBepIIeHCTBOBAHNUS,

- pacueT MEepexXOJHOro IMpolecca B MpeIaraéMold yCOBEPLICHCTBOBAHHOW CHUCTEME C
WCIOJIb30BaHMEM Pa3pabOTaHHOTO aTOPUTMHYECKOTO M MPOTrPAMMHOTO 00ECTIeUeHUS;

- JKellaTeIbHO YKOHOMHUYECKOE 000CHOBAHUE OKYITAaeMOCTH MPEIAraeMOr0 MEPOTIPUSITUS TI0
COBEPILIEHCTBOBAHUIO aBTOMATU3UPOBAHHOTO YIPABJICHUS TEXHOJIOTUUECKUM MPOLECCOM;



PenieH3upoBaHHbI pYKOBOAUTENIEM KypCOBOM MPOEKT IMyOIMYHO 3amuinaeTcs Ha kKadeape.
Jlydmure mpoeKThl MOTYT OBITh PEKOMEHJOBAHBI JJIS JIOKJIaJa HAa Hay4YHOHW KOH(EpPEeHLHU U K
ONMyOJIMKOBAaHUIO B HAyYHBIX COOpPHMKAx. YCIIEIIHAs 3alluTa KypCOBOTO IPOEKTa SBISAETCS
JOMYCKOM K caade sk3amena no ACY TIIull.

Ilpumepot mem Kypcoewvix npoexkmog no oucyunaune ACY TIull (npumenumensvhno K
MemanaypzuieckKum npou3eo00cmaeam)

ATrJI0MEpaMOHHOE MPOU3BOJICTBO

1. ApTomaTu3anus U ONTUMHU3AIMS YIIPABICHUS MMPOIIECCOM U3METBUYCHHS MaTepUAJIOB Ha
YCTaHOBKAX C 3aMKHYTHIM IIUKJIOM (IIIAPOBBIX U CTEPKHEBBIX MEJIbHUIIAX).
2. ABToMarm3amus W ONTHMH3AIMS YIPABJICHUS TPOIECCOM CIICKAHWS IIMXTHI Ha
KOHBEHEPHBIX MAIIMHAX B YCIOBHSIX BHICOKOIPOU3BOAUTEIBLHOTO MPOU3BOACTBA.
3. ABTOMarm3amms mporiecca MPOW3BOJCTBA O(IFOCOBAHHBIX OKATHIMICH MOBBIMIEHHOTO
KadecTBa B yciaoBuUsAx oteuecTBeHHBIX ['OKoB.
Koxkcoxumuueckoe mpou3BOICTBO

1. ABTOMaTI/ISaI_[I/Iﬂ u OIITUMHN3AIINA YIIpaBJICHUA TEXHOJIOIT'NYCCKUM mnmponeccom
oforaieHns 1 KOMIIOHOBKH YTOJbHOW IIMXTHI C y4ETOM CHEIM(PUUECKUX YCIOBHM
(B3pBIBOOTIACHOE TIPOU3BOJCTBO).

2. ABTOMaTI/ISaI_[I/Iﬂ IMPOU3BOACTBA KOKCA B KOKCOBEIX II€4aXx, O6’B€)II/IH€HHI)IX B 6aTapeI/1.

3. ABTOMaTI/ISaI_[I/Iﬂ U ONITUMH3alIUA YIIPABJIICHHA IMPOLNECCOM BBIICICHUA H3 KOKCOBOTO
ra3a MOJIE3HBIX YIIIEBOJIOPOIHBIX COCTABIISIONINX BEICOKOMOJICKYISIPHBIX COCTMHEH Hid

JloMeHHO€e MPOU3BOICTBO

1. ABromaTuzamus M ONTUMH3ALUs YIOPABJICHUS MPOLIECCOM BBIIUIABKM YYyryHa B
JOMEHHBIX TI€4ax B YCJOBHUSX IBYXKOHEYHOW CHCTEMBbI MOJAYM IIUXTHI (IKOHOMHS
KOKCa).

2. ABTOMAaTH3alMA ¥ ONITHUMHU3ALINS YIPABIEHUS MPOIIECCOM BBIIUIABKU YYT'yHa B YCIOBHSIX
OCCKOHEYHOM JIOTKOBOW CUCTEMBI 3arpy3Kd (ITOBBIIICHUE TTPOU3BOUTEILHOCTH).

3. ABTOoMaruzanus u ONTUMU3AIHS yIIpaBJICHUS TEIIOBBIM PEXKUMOM
BO3JlyXOHarpeBaTesieil JOMEHHBIX MeueH.

CranennaBuibHOE TPOU3BOJCTBO

1. ABromaTHu3aius Mpolecca BBIIUIABKH CTald B KHCIOPOJHBIX KOHBEPTEPax C BepXHEH
MPOTYBKOM.

2. ABTOMaru3anus Npolecca BBIIJIABKU CTaJIM B IByXBaHHBIX CTaJeIIABUIBHBIX MEYax ¢
MIPOJTyBKOM BaHHBI KUCIOPOIOM.

3. ABTOMaru3alnus W ONTUMHU3ALHUS YIPaBJICHUS IMPOLIECCOM BBHIIUIABKU CTald B
ANIEKTPOAYTOBBIX M€YaX MePEMEHHOr0 TOKA.

BHaeneunasi 1oBoaka craau B arperarax neub-koii (AKII) n ycranoBkax

HNUPKYJIANHUOHHOI0 BAKYYMHUPOBaHMUS.

1. AsromaTH3anus U ONTHUMU3ALKS Ipoliecca JOBOJKH CTalld B arperarax KOBII-TIEeYb.
2. ABToMartuzauys M ONTHMHU3ALUS YIPABICHHs MPOLECCOM BaKyyMHUPOBAaHUS CTalld B
YCTAaHOBKAX LUPKYJIALMOHHOIO BAKYYMHUPOBAHMS.
ABTOMaTH3anus NPoLecca HenpepbIBHOM pa3auBku craian Ha MHJI3 kpuBo/mHeiiHOT O 1

paanajJdbHOr0 THIOB.

1. AstomaTu3anus nporecca pa3nuBku ctanu Ha MHJI3 cnsiGoBbIX pa3MepoB B yCIOBUAX
BBICOKOIIPOU3BOAUTENBHOTO IPOM3BOICTBA.

2. ABromaru3zanus npoliiecca pa3iauBKku ctainu Ha MHJI3 copToBbIX pazMepoB B yCIOBUSX
BBICOKOIIPOU3BOIUTEIBHOTO IPOM3BOICTBA.



ABTOMATH3alMs U ONTUMH3AMA YIIPABJIEHHUs MPOIECCOM HArpeBa MeTaJl1a nepes
NPOKAYKOH ¥ TepMUUYeCKOH 00padoTKOii.

1. ABromaTu3zanus U ONTHUMU3ALNS YIPABICHUS HarpeBOM METaula Mepes MPOKATKOW U
TEPMUYECKOH 00pabOTKON B IIeyax KaMepHOTO THIIA.

2. ABTOMAaTH3alMs U ONTHMM3ALMS YIIPABJICHUS HATPEBOM U B IIpoIecce TepMOOOpadOTKH
B [1€4ax IPOXOJHOIO TUIIA.

3. OnTuMmu3anys yrnpaBieHHs TEMIEPATYPHBIM PEKUMOM, TIPOLIECCOM CXKUTAHUS TOTUIMBA
U Ta30/IMHaMUYECKUM PEKMMOM HarpeBaHUs Meyei.



Ipunoowcenue 2

OHeHO‘leIe cpeacrea AJisi IpoBEeACHUSA HpOMe)l(yTO‘IHOﬁ arTTeCTalmu 1Mo JTMCHUIIJINHE
((ABTOMaTI/I3aIII/I$l TEXHOJOI'NIECCKUX IPOHECCOB U ITPOU3BOACTB»

a) IInanupyemvie pezynomamot 00yueHUs U OUEHOYHblEe CPeOCMEa O NPOGEOeHUs

npomeofcymoqnoﬁ ammecmauuu.
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I1K-3: CriocoGeH npuHUMaTh yyacThe B IPOEKTUpOoBaHuU oTAenbHbIX yacteit ACYTII B

COOTBETCTBUHU C TCXHUYCCKUM 3aJIJaHUEM C YIHCTOM CYHICCTBYIOIIHUX U BI)I6paHHI>IX OIITUMAJIbHBIX

TEXHUUYECKUX pelIeHHn, coOmtoas TpeboBaHMsl K (PYHKIIMOHALY CUCTEMBI U IPOBOIUTH

000CHOBaHME MPOEKTHBIX PELIECHUH, a TaKkKe pa3pabaThiBaTh TEXHUUYECKYIO JOKYMEHTAIUIO JJIs

OT/ENBHBIX Pa3/IeJIOB IPOEKTA HA Pa3JIMYHBIX cTaausax npoexkrupoBanus ACY TII

[1K-3.1

Pemaer
npodeccuoHab
HBIC 3a/1a49H TI0
MIPOEKTHUPOBAHU
10 OT/AETBHBIX
yacted ACYTII
Ha Pa3IMYHBIX
CTausAX
MPOEKTa

Hepeueub meopemu4ecKux 60npocoé K IK3ameny

1.

2.

~

10.

11.

12.

13.

14.

15.

OcHoBHBIE 337aud ¥ Iieand ucrouas3oBanna ACY TII u
ACYVYII B IpOMBIIIJIEHHOM TPOU3BOJICTBE?

[TpunuMn AeicTBUS APOOUTBHBIX YCTPOICTB BaJIKOBOTO U
IICKOBOT'0 TUIIOB?

Yem oTimMyYaeTcs OTKPBITBIA UK JIpOOJEHUS OT
3aMKHYTOTO?

ABTOMAaTHYECKOE YIIPaBJICHHE JIPOOUIBEHBIM
yYCTPOMCTBOM, pabOTAIOIIKMM B OTKPBITOM IIUKJIE.
OcobOeHHocTH  aBTOMATH3allMM W ONTUMHU3ALUU
yIpaBJIeHUS MPOIECCOM APOOICHHS B 3aMKHYTOM LHKIIE?
CrpykTypa KOHTYpa JO3UPOBaHMS MaTEpPHAIIOB.

THIIbI 103aTOPOB CHITYYHX HIMXTOBBIX MAaTEPUAIOB
BuGpanunonHslii MATATENb: MIPUHLUIT paboTHI,
JOCTOMHCTBA W  HENOCTaTKM C TOYKH  3PEHUS
ABTOMAaTHUYECKOIO YIPABIICHHUS.

BuOpannonnbsle U TapenpyaTble NUTATeNId B CXeMax
ABTOMATUYECKOIO  JIO3UPOBAHUA:  JIOCTOMHCTBA M
HEJOCTATKHU.

CrpykTypHas cxema KOHTYPOB YIIpaBJICHUS
LHEHTPAJUIU3UPOBAHHBIM  YIIPABJICHUEM  JO3UPOBAHMS
MHOTOKOMIIOHEHTHOM IIMXTHI;

Cucrema KOHTpPOJS YPOBHS MaTrepualioB B paboyux u
pacxoJHbIX OyHKepax AMCKPETHOTO M HEMpPEepPHIBHOTO
JIENCTBUS,

[IpuHuuMn neicTBUA KOHTYpa YIpPaBJI€HUS YBIAKHEHHEM
arJIOMallyHBbI.

KoHnykTOMETprUeCKUi METOJl WU3MEPEHHS BIIAXKHOCTH
MaTepuaioB

Pannon3oTonHelil MeTO U3MEPEHUs BIaKHOCTH IIMXThI
(HEMpOHHBIN BIaromep): MPUHIIUI ACUCTBUS PaOOTHI U
YCIIOBHSI TPUMEHEHUS;

CriocoOsI W3MEPEHUS ra3oMpOHUIIAEMOCTH
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16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

arJIOMEepalMOHHOM IIKXTHI U ChITYYMX MaTEpUasOB;
Kontyp  ympaBieHuss  TeMmepaTypHbIM  pPEKHMOM
3aChIIIAaHHOTO FOPHA;

CriocoObl  aBTOMAaTHUYECKOI'O YIPABICHUS CKOPOCTHIO
arJoOMepalMOHHON MAILUHBI;

Croco0 aBTOMAaTHMYECKOrO YOpPAaBJIEHUS IPOIECCOM
OKOMKOBBIBaHMSI OKaThIILIEH;

Uem oTiimyaeTcsi KAMEHHBIN yTrOJIb OT KOKca?

Kak oOecneunBaercs HEOOXOAMMBIN TemrepaTypHbIN
PEeXUM TIPU KOKCOBAHUH?

[louemy pasmep Kamepbl KOKCOBaHUS C KOKCOBOW
CTOpOHBI OaTapeu OoJibLIe?

3ayeM HY)KHO YIIPABJICHHE IPOLIECCOM OXJIAXKIAAIOIIEH
Ba3bl IIPU TYLIIEHNUN KOKca?

B dyem ocoOeHHOCTH TEXHOJOTHYECKOTO Mpoliecca
BBITVIABKH YyT'yHa?

Creuunduyeckue ycmoBUsi aBTOMAaTH3allMU Ipoliecca
BBIIUIABKH Yyr'yHa B IOMEHHBIX Medax?

Oco0eHHOCTH aBTOMaTHUYECKOTO YIIPaBJICHUS JIaBJICHUS B
JIOMCHHOM IICUH;

B d4em o0coOeHHOCTh aBTOMATUYECKOTO YIpPaBICHUS
TeMIEpPaTypoOu TOPSTYEro NyThs?

B d4em o0coOeHHOCTH aBTOMATHMYECKOTO  YIpaBICHUS
BJI&KHOCTh TOPSAYETO NyThd B JOMEHHOM Meun?

[ToueMy H30BITOK MPUPOJHOTO Ta3a B TOpSYEM AYThe
HexenareseH?

Kakue ucronb3yroTcs CHUCTEMBbl 3arpy3Kd IIUXTHI B
JOMEHHYIO Teub o faBjieHueM oosee 3 atmocdhep?
Cucrema ynpaBieHHs oJa4ell MaTepraioB B JOMEHHYIO
neysb ( IOCTaBKa Ha KOJIOITHUK TTEYH )

KounTpoman u ABTOMAaTHUYECKOE yIIpaBJICHUS
ra3o/JIMHaMUYECKUM  PEKXUMOM  JOMEHHOM meun  (
pa3psHKEHHOTO TIOTOKA TI0 CEYEHHUIO);

KoHTpons ¥ aBTOMaTH4ecKoe YIpaBlIEHUE TEIJIOBBIM
PEKUMOM JIOMEHHOM MeYH;

KoHTponr W aBTOMaTudeckoe YIpaBlieHUE TOMEHHOU
nevyu (CXOA0M IITUXTHI)

Metonpl  KOHTPOJISI ~ TEKYLIETO  TEMIIEPaTypHOTO
COCTOSIHUS JOMEHHOTO IIPOLIECCa;

MeTonpl  KOHTpOJS  pacHpelesieHuss  TeMIepaTypsl,
coaepxanug CO u CO, 1O CeYeHUIO MIUXThI?
TennooTBoHass cMOCOOHOCTh JAOMEHHOTO raza M €ro
MCIIOJIb30BaHUE B IIPOU3BOACTBE?

Yem o0OBsCHIETCS BBICOKAsA IMPOU3BOAUTCIBHOCTD
KOHBCPTCPHOI'O IMTPONU3BOJACTBA cramm?
TexHomoru4yeckue 0COOEHHOCTHU aBTOMaTUu3alnu

KOHBCPTCPHOI'O IMPONU3BOJACTBA cramm?
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39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

ol.

52.

53.
54,

55.

56.
S57.

58.

59.

OcHOBHBIE CBOHCTBa JeTePMUHUPOBAHHBIX
MaTeMaTH4eCKUX MOJEIEH TEXHOJIOIHYECKOTO MPOoLecca.
OTnuuuTeNnbHbIC CBOIiCTBa
3CHEPEMEHTAIbHO-CTATHCTHUECKUX Moienei
ABTOMATHYECKOTO  YIPABICHUS  TEXHOJIOTHYECKHMHU
IpoIeccaMH.

OcCHOBHBIE  MOJIOXKEHUS  OMIIMPUYECKUX  Mojenei
ABTOMAaTMUYECKOTO  YIpPaBJIEHUS  TEXHOJOTHUYECKUMU
poleccamMy MPOMBIIUIEHHOTO MPOU3BOJICTBA
MatemaTuueckue MOJeIu aBTOMAaTUYECKOTO YIPaBIECHUS
IPOU3BOJICTBOM: OCHOBHBIE MPHUHIMIIBI HUCKYCCTBEHHBIX
HEHPOHHBIX CETEH.

Marematuueckue MoJenu aBTOMAaTHU3HPOBAHHOTO
yIpaBIeHUS TE€XHOJIOTHYECKUMHU MpOLIECCAMH,
OCHOBAaHHbIE Ha MPUHUUIAX HEYETKOH JIOTHMKH U
HEYETKHX MHOKECTB.

Junamuueckue MOJIeTH aBTOMAaTHU3HPOBAHHOTO
yIpaBIeHUS TEXHOJIOTMYECKUMHU rpoLeccamu
MIPOMBIIIJIEHHOTO TPOU3BO/ICTBA;

Cucrema KOHTpOJII CKOPOCTH BBITOpPAaHMS Yriiepojaa B
npo1ecca KOHBEPTEPHOU IJIaBKU?

Cucrema aBTOMATUYECKOTO YIPABIEHUS MOJIOKEHUEM
MPOTYBKOU (DYypPMBI IO XOTy KOHBEPTEPHOH TUTABKH.
[IpenmyiiecTBO ¥ HEAOCTATKA  2X-TIO3UIIMOHHOTO
croco0a yrnpaBieHus?

Texuuueckoe obecrnieueHue 2X-TIO3UIITUOHHOTO
yIpaBICHUS TEXHOJIOTUYECKUM MPOIIECCOM.

Uro Takoe ympaBieHHE C TMOJHBIM U HEMOJHBIM
MPUTOKOM PEKOMEHJAINH 0 IPUMEHEHUI0?
OnTtumanbHas 0COOEHHOCTh peanuzaiuu
3X-TIOU3UOHHOTO YIIpaBJCHUs ?

[Touemy  pexkoMeHayeTcss TpuU  3X-MO3ULHOHHOM
yIpaBICHUH HCIIOIb30BATh UMITYJIbCHBIN pexKuM?

Uro o3Hayaer  moHATHE «KOAI(PPUIMEHT Tepeaayu
perynsitopa»?

Yro o3nauaeT nousatue «Bpems uzoapomarn?

Uro Ttakoe «Bpems mpenBapeHus» B mapaMeTpax
HACTPOMKH perymisTopa?

Yro Takoe «Bpems mpenBapeHus» B IapameTpax
HACTPOMKH perymisTopa?

Yem otanuaercs npuHiun padotel CAY u COP?

Cyrp MeTOoJa TOHCKAa DKCTPEMyMa IO 3allOMHUHAHUIO
MakcuMyma?

HeoOxonnMoe u jpocrarouHoe ycinoBue 3(PQeKTHBHOTO
npumenenust COP?

Henocratkn TUNOBBIX METONOB MOMUCKA AKCTPEMyMa IO
3allOMUHAI0 MAaKCUMYyMa.
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61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

[punnun pabdorst CAY Ha OCHOBE MCKYCCTBEHHBIX
HEHPOHHBIX CETEH.

[MpuHIMN QYHKIIMOHUPOBAHUS KOHTYPOB Ha OCHOBE
MPUHIIAIIOB HEYETKOW JIOTMKH M HEYETKUX MHOXKECTB.
CTpykTypHass cxXxeMa KOHTypa OINTHMH3UPOBAHHOTO
yIIpaBICHUS U3MENIbYCHUEM, obecrneynBaroas
MaKCUMaJIbHO BO3MOKHYIO MIPOU3BOIUTEIILHOCTD
KOMILJIEKCa.

CrpykTypHas cxemMa U TMpHHIMII paboThl cucTemMa
ABTOMATHYECKOMN OTITHMH3AIHH VIIPaBJICHHS
TEXHOJOTUYECKHM arperaroM MeJIKOTO HW3MeIbUeHUs
(mapoBOil MENBHUIIBI) TO CKOPOCTH  W3MEJbUYCHUS
BO3BpaTa C LEJbIO JNOCTHKCHHUS MaKCUMaJTbHON
MIPOU3BOIUTEIBHOCTH.

Cucrema aBTOMAaTUYECKOTO YIPaBIEHUS MPOIECCOM
COCTaBJICHUSI MHOTOKOMIIOHCHTHOW IINUXTHI B YCJIOBHSX
HEHTPaIN30BaHHOTO YIIPABJICHHUS.

OO6mias QyHKIMOHAIBHAS CXEMa aBTOMATH3UPOBAHHOTO
yIpaBJIEHUS MPOIIECCOM arjioMeparim.

CriocoObl U3MepeHus BIaKHOCTH IMIMXTOBBIX MATEPHUAJIOB
U CTPYKTYpHasi cXema YIpaBJCHHs BIAXHOCTH C LEIbIO
obecrieueHus MaKCUMaJIbHO BO3MOYHOMH
MIPOU3BOIUTEILHOCTH aBTOMAaTH3aIIH.

Meronbl  U3MEpEeHUsT TEKyIIed aKTUBHOW  JJIMHHBI
arjioJIeHThl W CTPYKTypHas CcXeMa ONTUMHU3ALUU
VIPaBICHUS CKOPOCTbIO C  LENbI0  MOJJEp>KaHus
AKTUBHOM JJTMHHBI HA (PUKCUPOBAHHON JIIIMHE MAIIUHBI.
Texnonoruueckas cxemMa aBTOMAaTUYECKOTO YIPaBICHUS
MIPOLIECCOB pPOU3BOJICTBA 0(IIIOCOBaHHBIX
METaJJTU3UPOBAHHBIX OKATHIIIECH.

Oco0OeHHOCTH ~ aBTOMATH3UPOBAHHOTO  YIpPaBICHUS
mporeccaMu  oOoraimieHuss yried U CcOCTaBICHHS
MHOTOKOMIIOHEHTHBIX KOHIIEHTPATOB YrOJIbHON IIUXTHI
JUISE KOKCOBAHUS.

OyHKIMOHATIBHAST CXeMa KOHTPOJS U  YIpaBICHUS
TEXHOJOTHYECKHM MPOLIECCOM MPOU3BOJCTB KOKCa B
KOKCOBBIX  Tedax,  oO0pa3yrommx OarapeiiHbie
KOHCTPYKIUH.

ABTOMAaTH3aIUs ¥ ONITUMU3ALINS YIIPABJICHHS TIPOIIECCOM
U3BJICYCHHS IIEHHBIX BBICOKOMOJEKYJSPHBIX MPOJYKTOB
U3 KOKCOBOTO ra3a (Iporecc MaKCUMaJIbHOTO U3BJICUEHUS
OeHzona)

OyHKIMOHATBHAST CHCTEMa KOHTPOJS U YIpaBICHUS
MPOIIECCOM BBHITUTABKY YYTYHA B IOMEHHOU Me4H
OcobenHoct  pabOTBI  CHCTEM  aBTOMATHUYECKOTO
yIpaBIeHUS TEeMIEepaTypoit TOPEIIOTo JIyThS,
BJIQXKHOCTBIO TOPENOr0 IyThsS W JABICHUEM TOPSYETO
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73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

JTyThSL.

Cucrema ABTOMAaTU3UPOBAHHOTO YIpaBJICHUS
HIMXTIIONAYE M 3arpy3KOd LIMXTOBBIX MAaTEpUalIoB B
JIOMEHHYIO TI€Yb.

Cucrema aBTOMAaTU3WPOBAHHOTO YIIPABIICHUS TEILJIOBBIM
PEKUMOM JOMEHHOM TMEYH.

Cucrema ABTOMAaTU3UPOBAHHOTO YIpaBJICHUS
ra3oIMHAMUYECKUM PEXKUMOM WM  PaCIpEeIETCHUEM
ra3oBOTO MOTOKA M0 MIAXTE MEYH.

Cucrema aBTOMAaTU3UPOBAHHOTO YIPABIEHUS XOJOM
JIOMEHHOM TeYH UM PABHOMEPHOCTHIO CXOJa IUXTHI
Cucrema ABTOMAaTU3UPOBAHHOTO AKCTPEMAITBHOTO
ONTHMU3UPYIOLIETO YIPABJICHUS MOJa4yeld MPUPOJIHOTO
raza B Tropsdyee OyTh€ JIOMEHHOM TI€YM C LEJbI0
obecrieueHrns MUHUMHU3AINH Pacxo/ia KOKca.

Cucrema aBTOMAaTHU3HPOBAHHOIO
3KCPEMaATbHO-ONTUMU3UPOBAHHOTO YIIPABJICHUS M01aYel
MPUPOJHOrO ra3a B ropsyee AYThe C UETbI0 JTOCTUKEHUS
MAaKCUMaJIbHOW TPOU3BOIUTEIIBHOCTH JOMEHHOH TIEYH.
@yHKIMOHAJIbHAs CXeMa aBTOMAaTUYECKOIO KOHTPOJS U
YIPABJICHUS TEIJIOBBIM PEKUMOM BO3AyXOHArpeBaresieil
JTOMEHHOM IIeUH.

Cucrema W MaTemaTH4ecKas MOJEIb OIpPEACIICHUs U
YIPABJIECHUS MPOJOJKUTEIBHOCTRIO MEPHOJAa Harpesa ¢
LEIbI0 AKKyMYJISIUMM  MAaKCHUMaJIbHOIO  KOJUYECTBA
TEIJIOBOM PHEPTrUM B TEKYIIUA MOMEHT.
QOYHKIMOHAIBHO-CTPYKTYpHasl ~ CX€Ma  YIPAaBIICHHS
MIPOLIECCOM BBIIUIABKM CTajJud B 2X-BaHHBIX I€4ax C
IIPOJIYBKOW BaHHBI KHUCJIOPOJOM U MOJAYEH IPUPOTHOTO
rasa.

TexHOIOoTMYeCKMe  OCHOBBI  ABTOMAaTHU3WPOBAHHOTO
YIOPABJICHUS] TEXHOJOTMUYECKHM IIPOLIECCOM BBIILJIABKU
CTall B CTAJCIUIABWIBHBIX arperarax c MOpoAyBKOM
MeTajuia KUCIOPOAOM.

@yHKIMOHAJIbHAs CXeMa aBTOMAaTUYECKOIO KOHTPOJS U
YIPABJIEHUS POLIECCOM BBIIIJIABKHU CTAJIU B KMCIIOPOIHBIX
KOHBEpPTOpPaxX C BEPXHEHN IIPOJLYBKOM.

CucremMbl aBTOMAaTHYECKOTO YIPABIEHUS MOJOKEHUEM
POYBOYHON (hypMBI U CKOPOCTHIO BBITOPAHUS YTIIepoaa
10 XO1y IPOJAYBKH.

Cucrema aBTOMAaTMYECKOTO KOHTPOJISI M YHPABJICHUS
ra300TBOJOM IUIABWIBHBIX Ta30B C LEJIbI0 CHUKEHUS
ANEKTPUYECKON MOIITHOCTH MOTPEOICHHOM MPH 3TOM.
Cucrema aBTOMATHYECKOTO HEMPEPHIBHOIO KOHTPOJIS
TEMIIEpaTypbl MeTajlla U COJAEpXKaHUEe yriepojga B
METajule W MCHOJb30BaHUE JTUX MapaMEeTpPoOB JUIs
MPOTHO3MPOBAHUS  OKHCIEHUS Mpolecca MPOJYBKU
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88.
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90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

KHCJIOPOJIOM.

@yHKIMOHAJIbHASL CX€Ma aBTOMAaTUYECKOTO KOHTPOJIA U
yhnpaBiaeHus: ~ pabOTOW  MMKCEPHOTO OTJIEICHUSI
CTaJICIJIaBUJIBHOTO IIPOU3BOICTBA.

@yHKIMOHAJIbHASI CX€Ma aBTOMAaTUYECKOTO KOHTPOJIA U
yIpaBJICHUS] MPOLECCOM BBIIUIABKU CTald B JyTrOBBIX
CTaJIeIJIaBUIIbHBIX ITeYax

Cucrema aBTOMATHMYECKOM ONTHMM3AIMHM YIpPaBIECHUE
SHEPreTUYEeCKUM DPEKHUMOM 3JIEKTPOJYTrOBOM IUIaBKU C
HEeNblI0  JIOCTWXKEHUS  MaKCUMaJIbHO  BO3MOXHOMU
IPOU3BOUTEIILHOCTH MTE€YH.

@yHKIMOHAIbHASL cXeMa KOHTPOJII U aBTOMAaTHYECKOTO
yIpaBiIeHUs] TPOLECCO JOBOJKM CTalld B arperare
neub-koBi (AKIT).

Cucrema aBTOMATHUECKOM ONTHUMHU3AIMU YIPaBIECHUS
MPOLIECCOM 3JIEKTPONOTPEOICHHS C LENbIO JTOCTHKEHUS
MakcuMaiabHOro BpemeHu pabotbl AKII mox toxom (
MUHHMaJILHOE BpeMs OTPabOTKH).

OyHKIMOHATIbHASA CX€Ma aBTOMATHYECKOIO KOHTPOJS U
yIpaBJIEHUs] MPOLIECCOM BaKyyMHUPOBAHUS CTald Ha
YCTQHOBKE LMPKYJISIPHOTO TUIIA.

Cucrema aBTOMAaTHYECKOTO
9KCTPEMAJIbHO-ONTUMHU3UPOBAHHOTO yIIpaBJICHUS
IPOLIECCOM LUPKYISIPHOTO BaKyyMHUPOBAHHUS C ILEIBIO
JOCTH)KEHUS MaKCHUMaJIbHO-BO3MOXKHOMN
IPOM3BOIUTENILHOCTH IpoLecca.

OyHKIMOHAIbHASA CX€Ma aBTOMATHUYECKOI'O KOHTPOJS U
yIpaBJIEHUs] IPOLIECCOM HENPEPHIBHON Pa3IMBKU CTAJIH
Ha MHJI3.

Cucrtema aBTOMaTU3UPOBAHHOIO YIIPABJIEHUS IPOLIECCOM
pa3JIuBKH, oOecnieunBaroas MUHUMHU3ALHUIO
TEPMUYECKUX HANpsKEHUH B 3arOTOBKE JUISl TIOBBILICHUS
Ka4yecTBa 3a CYET CHIKEHUS CIUIOIIHOCTU CTPYKTYpbI
CJINTKA.

OYHKIMOHAJIbHBIE CXEMbl aBTOMATUYECKOTO KOHTPOJIS U
yIIpaBJIEHUS] HArPEBOM MeTajlla B [leyax KaMepHOIo THIIA.
OcobenHoctu SHEeprocOeperaLero
9KCIEPUMEHTAIBbHO-ONTUMHU3UPYIOIIETO yIpaBICHUS
TEIUIOBBIM PEXXHMOM Harpena B [e4ax KaMepHOTI'o TUIIA.
@yHKIMOHAIbHASL CX€Ma aBTOMATUYECKOTO KOHTPOJIA U
YIPABIEHUS TEIUIOBBIM PE&KHMMOM B I€4aX MPOXOIHOIO
THUIIA IPU HArPEBE HENPEPBIBHOIUTHIX 3arOTOBOK.
Cucremsl JKCTPEMAIILHO- ONTUMM3HUPYIOILETO
YIPABJIEHUS TEIJIOBBIM PEXHUMOM, ITPOLIECCOM CKUTaHUS
TOTIMBA M Ta30IMHAMHUYECKUMH PEeKUMaMH IIPU Harpese
HENPEPBIBHOJIUTHIX 3aTOTOBOK.

Cucremsl IIPOrHO3MPOBAHUS apaMeTpoB
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mpoliecca HarpeBa Mpu pean3aiii ONTUMH3UPOBAHHOTO
AHEprocOeperaroIiero ABTOMAaTU3UPOBAHHOTO
YIPABJICHHUS B HECTALIMOHAPHBIX YCIOBUAX paOOTHI

Ilpumepvt npakmuueckux 3a0anuii
1. Tlo AKCIIEPUMEHTAIIbHBIM JAHHBIM,

NPE/ICTABICHHBIM  TOCJIEe  KOPPEKLHUH, MOJYYHTh
ypaBHEHHE CTaTHYECKOM XapaKTePUCTUKU
aBTOMAaTH3WPOBAHHOIO TIpoIlecca B KOOpPAMHATAaX
«yIpaBJsIoLIEe BO3JICHCTBUE»-
«aBTOMAaTH3UPOBaHHBIN mapametp» Y=f(X);

Y(T)

Ucnonb3ys meton Dinepa, pacCuuTaTh TPACKTOPHUIO
U3MEHEHHS BBIXOJHOTO TMapaMeTpa WHEPLHUOHHOIO
mporecca Kak peaklui0 Ha CIy4yalHbIM BXOJHOM
YIPaBIISAIONIU 3amaromiuii curaan X(t).

X(@PY(T)

Y (1)
Yn 3

XH T

PaccuuTaTh TpaekTOpHIO IMOMCKOBOIO Mpoliecca B
CHUCTEME DKCTPEMAJIBHOW ONTUMHU3ALUU YIIPABICHUS
[0  METOAY 3allOMHUHAHUSA  JKCTpeMyma  JUIs
MHEPLIMOHHOIO IIpOoLecca C IOCTOSHHOW BPEMEHHU
To6=5C NpH U3BECTHOM CTATUUECKON XapaKTEPUCTUKE

y=f(x)
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Y(TON Z(7)

4,

X(1)

Y max

CocTaBUTh MaTeMaTHUYECKYI0 MOJENb IO 3aJaHHOMN
cTpykTypHO# cxeme CAY

: Y 1 Z 1 Z(t)
Kﬁ“ S
X Toﬁp +1 3p + 1

3C; Z3(T)
/_/ PO

P2 [TH-perynsTop

G(1) S| AU o, Ui [Kp(Tp + )| €
s 3]0 TaPtl | A7 e

3CH AZ=Z3(1)-f(T)

UM

Up(1)

CocraBuTh CTPYKTYPHYIO cXeMy KOHTypa
JKCTPEMAIILHOTO yIIpaBJICHUS MHEPLHOHHBIM
MPOLIECCOM, CTaTHYeCKas XapaKTepUCTHKa KOTOPOIo
U TIOCTOSIHHAS BpEMEHH HM3BeCTHBL. BriOparh Meron
MOMCKA IKCTPEMyMa.

CocTaBuTh MaTeMaTHYEeCKyl0 MOJENb KOHTYypa
AKCTPEMAITLHO-OTITUMHU3UPYIOIIETO
9HEProoOEeCIICYMBAIOIIETO  YIPABICHHUS IPOIIECCOM
CKHTaHWs TOIUIMBA B paboyeM MPOCTPAHCTBE
HarpeBaTeIbHON TMeUd MPU HMCIOJIH30BAaHUM METOjIa
MOMCKA 10 3aIOMUHAHUIO KCTPEMYyMa.

CocTaBuUTh MaTeMaTHYECKyl0O MOJENb KOHTYpa,
CTaOWIM3UPYIOUIETO  TEMIIEPATypHBIM  MapameTp
oObekTa: TEeMIEPaTyphI CTEHBI mpoiecca
KPUCTAJUTM3AIMOHHOTO  OT)KHIa aBTOMOOWIIHBHOTO
JUCTa B KOJIMAKOBBIX MMeYaX ¢ BOJOPOTHON 3alUTOM
aTMOoC(ephl.
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10.

11.

12.

ras

BO3/1yX

ter d_b

CocTaBuTh MaT€MaTHYECKyl0 MOJENIb KOHTYypa
3KCTPEMAJIbHO-ONTUMHU3HUPYIOIIETO yIpaBJICHUS
IPOLECCOM  CXHraHus ToIulMBa B paboueM
MPOCTPAHCTBE MPOMBIIIIEHHOM MeUn B COOTBETCTBUU
c o0oOBeKTOM YyIpaBJIeHHS TMpollecca CXKUTaHUA
TOIUIMBA TIO TemIepaType pabodero MpocTpaHCTBa
UCIIONB3ysl ~ METOJ  3allOMMHAHUI0  CKOPOCTH
WU3MEHEHUS ONTUMHU3UPYEMOTO TapaMeTpa.

tm '

>

ras

BO3TYX

CuHTe3upoBaTh MaTeMaTH4ECKYIO MOJETb
CTaOUIIN3UPYIOLIETO KOHTYpa yIIpaBICHUS
TEMIIEPAaTypOi TOpsYero AyThbs JOMEHHOW Medd Mpu
YCIOBUSAX UCIIOJIb30BaHUS THUIIOBOTO
[T /I-perynsTopa.

CocraBuTh MaTeMaTHYECKYIO MOJEIb
IKCTPEMATIbHO-ONITUMU3UPYIOLIETO yIIpaBJICHUS

YBIIQKHEHHUEM arjioMepalMOHHON INUXTHl C LENbI0
o0ecrieueHrss MaKCHMAaJIbHOM TPOU3BOAUTEIBHOCTH
arjomnporecca ¢ UCIoJIb30BaHHEM JTUCKPETHOTO THUIIA
CHCTEM.

CocTaBUTh CTPYKTYpPHYIO CXEMY JIBYXKOHTYPHOMH
CHCTEMBI aBTOMAaTHECKOTO yIpaBICHUS U
9KCTPEMANIbHO-ONTHUMHU3UPYIOILEr O yIPaBICHUS
TEXHOJIOTHYECKUM  TPOLIECCOM  NPOMBIIUIEHHOTO
IPOM3BOJICTBA.

Onpenenuts  Hambosnee 3(p¢PeKTUBHBIA  cHOCOO
aBTOMATHYECKOTO  YIPABICHHUS TEXHOJOTHYECKUM
MIPOLIECCOM o WU3BECTHOM CTaTUYECKOMN
XapaKTePUCTHUKE JUIs PA3HbBIX CIy4aeB:
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Y Y

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

13. BeiOpate  000CHOBaHHO  HamOoOJee TMPUTOHYIO
MaTE€MaTU4ICCKYIO MOACIIb ABTOMATHYCCKOT'O
nporiecca U3 HIKE MPeI0KEHHBIX:

a. JlerepMHHUpPOBaHHAs MOJEIb

b. DkcrnepuMeHTaTEHO-CTATUCTHYECKUI THIT
C. JluHamudeckasi MOJICNTb

Ilpumepnvle memol Kypcoevix npoeKkmoe no meme
«Aemomamuzayun mexnon02u4ecKux npoyeccos u
npou3600cme»

AriioMepalioHHOe MPOU3BOICTBO

1. ABToMaruzammsi TEXHOJOTHYECKOTO TIpoliecca B
MNOArOTOBUTEILHOM  oTmenenun. Chnen. Yacts.
Ontumu3zanys yrpaBieHHUsS TMPOIECCOM JPOOTICHUS
MaTepHaJiOB C LEIbI0 JOCTHKEHUS MaKCHUMaJbHO
BO3MOYKHOM IMPOU3BOIUTEIILHOCTH.

2. ABromaruzanus TEXHOJIOTUYECKOTO nporuecca
criekanusa amioMmepara B ycinoBusix OAO  «MMK».
Coerr. YacTb. ABTOMAaTH3aINI npoiecca
peryiupoBaHus CKOPOCTHU arJIOJICHTHI 1o

3aKOHYCHHOCTH ITpOoLECcCa CIICKaHM.

3. ABTOMaTHu3aius TEXHOJIOTUYECKOTO mporiecca
CIIEKaHMs ariomepara B ycnoBusix arnodabpuku Nel
OAO «MMKy». Coen. Yacte. OnrtuMuzamus
yIpaBJIeHHsI TPOLIECCOM YBIAXKHEHHUSI ITUXTHI C SN0
obOecrieueHrsT MaKCUMaJIbHOW IPOU3BOJIUTEILHOCTH
arIOMAllIHEL.

4, ABTOMATH3alMs TEXHOJOTHYECKOTO H TEIJIOBOIO
pekuMa ariOMalluHbBl I CIEKaHWS IIUTHI B
ycnoBusx OAO «MMK». Cnen. Yacts. OnTuMuzanus
mporecca J100aBKM KOKCHKA AaroOIMIUXTY C IENbI0
JOCTUKEHUST  BO3MOXHOM  MPOU3BOJAUTEIBHOCTH
anIoOMaIlluHEI.

5. ABTOMaTI/BaI_II/IH TCXHOJIOTHYCCKOTO MW  TCIIJIOBOI'O
PCKUMaA arjiIoMarinibl B YCJIOBUAX alJIOMCPAIITMOHHOTO
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npousBogactea OAO «MMK». Crneu. Yacts
OnTtumu3zanus npoiecca J100aBKH TEXHOJIOTHYECKOTO
TOTUTMBA (KOKCUKA) C LIEJIbIO IOCTUKEHUS IIPOYHOCTH
rOTOBOTIO arjioMepara.

Koxkcoxumuueckoe MPOU3BOJACTBO

1. ABToMarM3alMs TEIIOBOTO M TEXHOJOTHMYECKOTO
pexuma KokcoBod Oarapen B ycnmoBusix OAO
«MMK». Crer. YacTs. Pazpabotars
ABTOMATH3UPOBAHHYIO  CHCTEMY  KOHTPOJSA U
VIPaBJICHUSI TEIUIOBBIM PEXUMOM KaMep KOKCOBOM
Oarapen.

2. ABTOMarM3amys TEXHOJIOTHYECKOTO pEXAMa PadOTHI
OEH30IbHOTO OT/ICIICHHS KOKCOXHMHYECKOTO
npousBoactBa  OAO «MMK». Cnen. Yacrs.
Ontumusanus mpoiecca BeIETICHNS OeH3071a C IETIbI0
JNOCTHKEHUSI MAaKCUMallbHO BO3MOXKHOTO — BBIXOJZA

OeH3o0I14a.
3. ABTOMaTu3anus TEXHOJIOTMUECKOTO mporecca
YIIICTOATOTOBUTEIHLHOTO OTIEJICHUS

KoKcoxumuueckoro mnpousBoactea OAO «MMK»y.
Cnen. Yacte. Onrummsarus mporiecca IpoOJIeHUS
KaMEHHOTO YISl C IEeJIbI0 00eCTIieueHUsT MaKCUMaIbHO
BO3MO)KHOW  MPOM3BOAMTEIBHOCTH  JIPOOUIIBHOM
YCTaHOBKH.

JloMeHHO€e MPOU3BOACTBO

1. ABroMarm3anmus TEINIOBOIO U  TEXHOJOTHYECKOIO
pexuma gomeHHOHM neun Nel0 OAO «MMK»y. Cren.
Yacte. ABTOMAaTHYECKUI KOHTPOIb M YIpaBlICHUE
HIMXTOIOa4ei H 3arpy3Kou HINXTHI c
HCIIOJIb30BaHUEM CUCTEMbI O€3KOHYCOBOM 3arpy3KH.

2. ABroMarm3anys TEIUIOBOTO M TEXHOJIOIHYECKOTO
pexxuma JoMeHHOU neuyu B ycioBusix OAO «MMK».
Cnen. Yacte. OnTumuzanus Impolecca M0Ja4yu
NPUPOAHOTO Ta3a C LeJbI0 YMEHBIIEHUS pacxoja
KOKca.

3. ABTOMaruzanus TEXHOJIOTHYECKOTO pexnMa
BBIIUIABKY YyI'yHa B JOMEHHOM nieud B ycinosusx OAO
«MMK». Cren. Yacts. OnruMu3aiusa COOTHOIIEHUS
pacxofoB  NPUPOAHOTO Ta3a M  TEXHUUYECKOIO
KUCJIOpOJIa C IeJbl0 00ecredyeHus MaKCHMaJbHO




CrpykrypH
13171
JJIEMEHT
KOMIIETEHI]
uu

[Inanupyemsle
pe3ynbTaThl
oOyueHus

OneHouHbIE CpeCTBA

BO3MOKHOU MPOU3BOAUTEIBHOCTH JIOMEHHOM MEYH.

4. Apromaru3zanus TEIJIOBOTO pexuMa

BO3JlyXOHAarpeBarTeyisi JOMaHHOM T€UYd B YCIOBHSX
OAO «MMK». Croen. UYacte. Onrumwuzamus
TEIJIOBOTO pEeXUMa BO3AyXOHArpeBareis C IeNbI0
oOecrieueHus MaKCUMAaJILHO BO3MOXKHOM
AKKyMYJIAIIMH TETUIa 3a MepUo/1 Harpena.

5. ABromaruzanus TEIJIOBOTO pexuMa
BO3JlyXOHAarpeBarTeyisi JOMEHHOW TeYd B YCIOBHSX
OAO «MMKy». Cpneu. Yacte. OnTtumuzanus
YIPABICHUS TTPOIIECCOM CKUTAHUS TOTUIUBA B TIEPHO/T
HarpeBa C I[EIbI0 JIOCTIDKEHHS MaKCUMaJbHO
BO3MOKHOM CKOPOCTH HarpeBa KyroJja 10 3aJaHHOU
TEeMIIePaTypPHI.

KucyiopoHo-KoHBepTEPHOE MPOU3BOIACTBO

1. ABromaruzanus TEIJIOBOTO M TEXHOJIOTMYECKOTO
pexuma BbliaBku crtainu B ycnmoBusix KKI[ OAO
«MMK». Cneu. Yactb. YropaBieHHE MOPOLECCOM,
obecreunBaroliee NMpeIoTBPALlEHUE U HEIOIMyIleHNne
BBIOPOCOB pacIuiaBa U IIjlaka U3 KOHBEpTepa.

2. ABToMarm3anus TEXHOJIOTUYECKOTO mporiecca
BBIIJIABKM CTQJIM B KHUCIOPOJHOM KOHBEPTOPE B
YCIOBUSIX OAO «MMKy». Coerr. YacTb.
[IporHO3MpOBaHKE TEKYILETO COJACPKaHUS yIlIepoa B
mpolecce KOHBEPTEPHOW IUIaBKKM (IO  aHAJIU3y
OTXOJISIITUX KOHBEPTEPHBIX Ira30B).

3. ABTOMaru3ainus TEXHOJIOTUYECKOTO mporecca
BBIIJIABKM CTQJIM B KHCJIOPOJHOM KOHBEPTOPE B
ycnoBusix OAO «MMK». Cren. Yacts. Pazpaborars
CUCTEMY HEMPEepPHIBHOIO PACUETHOTO OMpeIeNCHuUs
TEMIIEpaTyphl CTald B TMpollecce KOHBEPTEPHOM
IIaBKH.

HpOHi}BOIlCTBO CTaJ1 B 3JICKTPOAYI'OBbIX IMeYax

1. Asromaruzanus TEXHOJIOTHYECKOTO npoiecca
BoiutaBku  cranm B JICII mepemeHHoro Ttoka B
yeaoBusix OAO «MMK». Cnen. Yacts. Pa3paborars
CHUCTEMY HENPEPBIBHOIO pAaCUETHOTO ONPEIEIICHHUS
TEMIIEPATyphl CTAIM B TPOLIECCE KOHBEPTEPHOU
IUIaBKH.

2. ABTOMaTI/I3aI_II/IH TCXHOJIOT'MYCCKOI'O nponecca
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BBIIUIABKM  CT&JIX B  D3JIEKTPOJYrOBOW  Ieuu
nepemeHHoro Toka B ycioBusx DCIIL OAO «MMK».
Cneu. Yacte. OnrtuMuzanus SHEPreTUYECKOrO
pexuma  3JEeKTpOJYroBOW  IUIaBKU € IIEJIBIO
JOCTH)KEHUS. MHUHHMMAJIbHOTO  YAEJIBHOIO  pacxoja
AIEKTPUYECKON SHEPTHM.

3. ABromaruzanus TEXHOJIOTUYECKOTO nporecca

BoiTIaBku cranu B JICII-180 B yenosusix DCIIL OAO
«MMKH». Crerr. Yacrts. OnTuMH3aIus
sHepretuueckoro pexuma JICII-180 ¢ menbio
JIOCTYOKEHUS MUHUMATBHON cebecTonMoCTH
BBITIABIISIEMOM CTAJIH.

4, ABromarmsamusi TEIUIOBOIO H TEXHOJIOTHYECKOTO

pexuma JICII-180 B ycnoBusx OAO «MMK». Crer.
Yacte. ABTOMAaTHMYECKOE YIPABIECHUE TEIUIOBBIM
pexumoM JICII-180 ¢ ncnonp3oBanuemM nHGOpMaIu
0 KOCBEHHOM METOJIe pacyeTa TeKyIlel TemMrepaTypbl
JKUJKOU CTalIM.

JloBoaka cTajid B yCTAHOBKAX BHENEYHOH 00padoTKHU

1. ABroMarm3anmus TEINIOBOIO M  TEXHOJOTHYECKOIO
pexuma B arperare 1oBojaku ctanu (AJIC) B ycinoBusax
KKI] OAO «MMK». Cnen. Yactb. ABTOMAaTH3aLMS
mpoliecca JI03UPOBaHUs T0JIa4M ITTAKOO0Opa3yIonX,
JIETUPYIONIUX U PACKUCIISIONINX MaTePHAIOB.

2. ABromaru3zalus TEXHOJOTHYECKOTO peXHMa JOBOIKU
cranu B arperare neub-koBi (AIIK) B ycnmosusix KKIT
OAO «MMK»y». Coen. Yacts. Onrumuzanus
SHEPreTUYECKOTO PEeXHMMa JOBOJKHU CTAIU C LEIBIO
obecredyeHrss MaKCHUMAallbHOM MPOU3BOAUTEIHLHOCTU
AIIK.

3. ABTOMaTI/I3aHI/I$I TCXHOJIOTHYCCKOIO M  TCIIJIOBOI'O

pexumoB aoBojiku ctanu B AITK KKI[ OAO «MMK».
Coen. Yactb. ABTOMaTU3MpPOBAHHOE YIPABICHHE
TEIJIOBBIM  PEXKUMOM  HarpeBa  MeTauia ¢
HCIIOJIb30BAaHUEM CUCTEMBI HETPEPBIBHOIO TEKYIIETO
KOHTPOJISI TEMIIEPATYPBI METAILIA.

4. ABTOMaTI/ISaI_II/IH TCXHOJIOT'MYCCKOT'O pexnuMa

npolecca BaKyyMHpPOBaHMS CTajldi B YCTaHOBKax
NOpUMOHHOTO  BakyymupoBaHusa. Cnen. Yacrts.
ABTOMaTHYECKOE yIIpaBJICHHUS IIPOLIECCOM
BaKyyMHUPOBaHUsl C MCIIOJIb30BaHUE HH(OpMAIU O
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TCKYIICM COACPKAHUHA I'a30B B MCTAJLJIC.

ABTOoMaru3anus TEXHOJIOTUYECKOTO pexxuMa
mpoluecca BaKyyMpPOBaHMsS CTajlld B yYCTaHOBKE
nupkyisipHoro tuna OCIIL OAO «MMK». Crern.
Yacts. OnTumu3amnus  yOpaBlI€HHS  PACXOJ0M
TPaHCHOPTUPYIOLIEr0 Ta3a (aproHa) ¢  ILEJbIO
JOCTHKEHUS ~ MaKCUMAJIBbHOW  IPOU3BOIUTEIIBHON
YCTaHOBKH.

ABTOMaTHu3anus TEXHOJIOTMYECKOTO npoiecca
BaKyMHpPOBaHHUS CTalM B YCTaHOBKE LUPKYISIPHOTO
tuna B ycnousax KKI[ OAO «MMK»y». Cnen. YacTs.
Pa3paborars aBTOMaTU3UPOBAHHYIO cCUCTEMY
OTpeieNIeHUs] OKOHYaHUs Mpolecca BaKyyMUPOBaHUS
IpU TOCTUKEHUU 33JaHHOTO COJEpXKaHMs YIIIeposa B
MeTajuie (110 aHaIu3y OTXOSIIUX I'a30B).

PazauBka craaun ua MHJI3

2.

ABTOMaTH3anus TEXHOJIOTUYECKOTO mporecca
Pa3IUBKM CTalIM Ha CIII00BBIE 3arOTOBKH B YCIOBUSX
KKI] OAO «MMK». Cnen. Yacts. ABTOMaTHYECKOE
peryiIupoBaHHe YPOBHEN METalJIa B MPOMEKYTOUHOU
KOBIII€ U KPUCTAJUIU3ATOPE.

ABTOMaTH3aLUA TEXHOJIOTUYECKOTO mporiecca
Pa3IMBKU CTaJd Ha COPTOBBIC 3arOTOBKHU B YCIOBHUAX
OCIIL OAO «MMK». Cnen. Yacts. ABTOMAaTH3aLMS
nponecca oxjaxkiaeHus meramwia B 3BO ¢ 1mensro
JOCTUKEHUSI PABHOMEPHOTO OXJIAXK/ICHUS 3aTOTOBKH.

ABTOMaTH3aIuUs TEXHOJIOTUYECKOTO mporecca
pasznuBku cranu Ha MHIJI3 B ycnosusax KKI[ OAO
«MMK». Cnen. Yactb. ABTOMaTU3UpOBaHHAs
CHUCTeMa YIPaBICHHUS CKOPOCTHIO pa3IUBKU B
3aBUCUMOCTH  OT  TeMIIeparypsl cTalii B
MPOMEKYTOYHOM KOBILIE U MapKu pa3ivBaeMoil cTamu
(Hampumep, TpaHC(HOPMATOPHOI).

IIpoxarHoe MPON3BOACTBO

1.

ABTOMaTH3alus TEIUIOBOIO PEXUMa METOIUYECKUX
neudel B ycnoBusx crada 2500 OAO «MMK». Crer.
Yacte. OnTumuzanus  yOpaBiI€HHs  IPOLECCOM
CKMIaHWs  TOIUIMBA C  LENbK  JOCTHXKEHUS
MakCUMaJbHO  BO3MOXKHOM  CKOpPOCTM  Harpesa
MeTaa.




CrpykrypH
13171
JJIEMEHT
KOMIIETEHI]
uu

[Inanupyemsle
pe3ynbTaThl
oOyueHus

OneHouHbIE CpeCTBA

2. ABromaruzanus TEIUIOBOTO pPEKWMa MPH HArpeBe
Metaia B mmedax ctana 2000 OAO «MMKy. Cherr.
Yacte. Onrtumuszanus yhnpaBlIeHUS  MPOLECCOM
CXKUTaHUS TOIUIMBA B 30HAX HarpeBa C LEJbIO
MHUHHUMHA3AIINN 3anaT TOIIJIMBA HA HanCB.

3. ABTOMaTI/ISaHI/ISI TCIIOBOTO PEKHUMa MCETOAUYCCKUX
neueit coproBoro crana OAO «MMK» (o BeIOGODY).
Crerr. Yacte. ABTOMAaTHYECKass CHCTEMa KOPPEKIUU
TCIIJIOBOTO PEXKUMa MCUU IIpU U3MCHCHUU TCKyHICfI
IIPOM3BOIUTEIHLHOCTH CTaHA.

4, ABTOMaTI/ISaHI/Iﬂ TCIJIOBOT'O PEKMMa HArpeBaTCIbHBIX
neyer crana 2500 OAO «MMK»y». Chnen. Yacts.
ABTOMaTHM4YECKAS CUCTEMA IIPOTHO3UPOBAHHUA n
KOppEKIIMH OOIIero HarpeBa KaXXJIOW IOJaBaeMOM
3arOTOBKH.

5. ABromaruzaius TEIUIOBOTO peXHMa TP HarpeBe
MeTaa B Merogudecknx nedax craga 2000 OAO
«MMK»y». Choen. Yactb. ABTOMaruueckas CcHCTEMa
MIPOTHO3MPOBAHUS W KOPPEKIIMU OOIIEr0 BPEMEHH
HarpeBa KakpKOW MoJaBaeMoi 3aroTOBKH.

6. ABTOMAaTH3aIMs TEMJIOBOTO PEKUMA CBETIOTO OTKHUTA
MeTaJlla B IMYaxX KOJITAaKOBOTO THUIIA JIMCTOIIPOKATHOTO
nexa JIIII-5 OAO «MMK». Cuoen. Yacts.
ABTOMaTHUECKas cHCTEMa peryupoBaHuUs
TEMIIEpaTypbl OTKWUTAEMOTO MeTalla C YYeTOM
JTUHAMUKH KOJITTAKOBOM M CTEHJIOBOM TepMoTtap.

7. ABTOMaru3aIus TEIUIOBOTO PEKHMMAa B 30HAX Harpepa
Ooamennoin mneun AI'HI[ mexa mokpeituii OAO
«MMK». Cnen. Yactb. ABTOMaTU3UpOBaHHAS
CHUCTeMa BKIIOYEHHUS TOPEJIOK C LENbI0 IMONy4yeHHUs
cTabUNIU3aluKd TEMIEPaTyphl MOJIOCHl HA BBIXOJE M3
yyacTKa HarpeBa U 00eCleYeHHUs COXPaHHOCTU
pasvaluoOHHBIX TPYO.

ComnyTcTByOIIHE MPOU3BOICTBA

1. ABromarmu3zaius TEIJIOBOTO pEeXHMa MaporeHepaTopa
(xotma) TOL OAO «MMK» . Cnen. Yacts.
ABTOMaTH3MpPOBaHHAsl CUCTEMA KOPPEKIIUHU TETIIOBOTO
peXuMa naporeHeparopa npu U3MEHEHUH KOJIMYeCTBa
BBIPa0aThIBAEMOM ANIEKTPOIHEPTUH.

2. ABTOMaTI/I3aI_II/IH TCIIIIOBOIO peKumMa
PpacCibUINTCIILHOTO CYHINJI HJIA IIPUTOTOBJICHUA




CrpykrypH
13171
JJIEMEHT
KOMIIETEHI]
uu

[Inanupyemsle
pe3ynbTaThl
oOyueHus

OneHouHbIE CpeCTBA

IpaHYITUPOBAaHHBIX  [UIAKOOOPA3yIOMIMX  CMECEH.
Crneu. Yactb. ABTOMarusaius TEMIEPAaTypHOIO
peXuMa U yIpaBiIeHUE IPOLIECCOM CKUTaHUS TOILIINBA
JUIA TIOJIy4EHUS 3aJaHHOTO KOJIMYECTBA CMECEH.

3. ABTOMaTH3aInMs TETUIOBOTO PEXKUMA ITEUCH IS CYIIIKH
Y OTXKHTra U3/1eTUi OrHeynopHoro npoussoactsa OAO
«MMK»y». Cnen. Yacts. ABTOMaTH3amus TETUIOBOTO
pexuMa Tedel ¢ LeNbl0 JTOCTHXKEHHUS TpedyeMoro
Ka4ueCTBa OTHEYIOPHBIX U3/ICTUH.

OO0mas nejb 3a1aHUS U CO/IePsKaAHNE KYPCOBOIO IIPOEKTA 110
AUCUHMILINHA «KABTOMATH3ALMSA TEXHOJIOTHYECKHX IIPOLECCOB
U MIPOU3BOACTB (METAJLIYPIrUs»:

1. Kparkoe OTICAHHE aBTOMATU3HPYEMOTO
TEXHOJIOTMUECKOTO  Tpoliecca U YCTPOMCTBO
TEXHOJIOTHYECKOTO arperata  kKak  OOBEKTOB
yIpaBiIeHUs, KPUTHUECKUM aHalu3 CyIIECTBYIOIINX
croco0oB aBTOMAaTHYECKOTO yIIpaBJICHUS
TEXHOJIOTHUECKHUX MPOIIECCOB.

2. HaGop wucxomuo¥t  wHpOpMaIMu,  CTaTHYECKUX
JaHHBIX, pPAacdYeT CTAaTUYCCKOW  XapaKTEePUCTUKU
nporiecca, Mo AKCIEPUMEHTATFHBIM WM PAaCUCTHBIM
JAHHBIM COCTaBJICHUE (PYHKIIMOHAIBHO CTPYKTYPHOU
CHCTEMBI ABTOMAaTHYECKOTO yIPaBJICHHS
TEXHOJIOTUYECKUM TPOIIECCOM.

3. Cunte3upoBaHue MaTeMaTu4ecKon MOJIENN
TEXHOJIOTMYECKOTO TpoIlecca, BbIOOP TEXHUYECKHX
CPEICTB KOHTPOJIS u yIIpaBJICHUS u
KOH(QUTypuUpOBaHUE MPHUOPUTETHOTO KOHTypa
yIpaBJICHUS U KOHTPOJIS.

4. Pacuer mepexogHOro Tmpolilecca B  BbIOpaHHOM
OPUOPUTETHON KOHType VIPaBICHUS C Yy4YETOM
PYYHOTO KOHTPOJIBHOTO pacyera Mo CHHTE3UPOBAHHOMN
paboueii mporpamme.

OHTI/IMI/BaHI/IH mapaMeTpoB JUHAMHUYECKOH
HaCTpOﬁKH YIIPaBJIAOOICTO 0JIOKa CUCTEMEI 110
pe3yibTaTaM UCCICAOBAHUA MEPCXOJHBIX ITPOLCCCOB,
MoKa3areje KaueCTBa C 1EIIbI0 BH60pa HaWJITydlInXx.
HccnenoBanue mOBEACHUS CHCTEMBI YIIpaBJICHUS B
YCIOBUAX CMCUICHUA CTaTUYECKOM XapaKTCPUCTUKU
ABTOMAaTHU3UPYCMOTO IIpoLecca.
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[1K-3.2 Brimonnser Ilepeuensy meopemuueckux 60npocos K IK3ameny
0630p 1. Bunsl HAy9HBIX TyOIHKAIUH.
CYICCTBYIOMHX 2. Dranbl MOATOTOBKY HAYYHO-UCCIIET0BATEILCKOTO OTYETA.
TEXHUYECKUX
peleHuii o 3. CrpykTypa HaydHO-HCCIIEJOBATEIBCKOTO OTYETA.
ABTOMATH3AIHH 4. Kynprypa u  HeoOxoaumass  OOBEKTUBHOCTb U
o0beKTa 1 11EJ1€CO00PA3HOCTE LUTHPOBAHHUS UCIIOJIB3YEMBIX
BbIOMpaeT JIMTEPATyPHBIX UCTOYHUKOB, MCIIOJIL3YEMBIX B MpOIECCe
ONTHUMAaJIbHBIN UCCIIEI0BaHUN.
COCTaB
5. IlpaBuima THMTUPOBAHHS HWCHOJIB3YEMBIX HCTOYHHKOB
000pyI0BaHUS HH(OPMAITHH,
JUTSL OTJEITBHBIX
paseloB 6. Mertoapl cOopa HaydYHOH MHPOPMAITUH.
TpoeKTa Ha 7. CocraBnenue IJIaHOB MIPUOPUTETHOTO cbopa
PasTIHBIX UH(GOPMAIIMM ¥ COCTABJICHHE MATPHIIbI TJIAHUPOBAHHUSI
CTaiusax JBYX WJIM MHOTO(AKTOPHBIX SKCIEPUMEHTOB
MIPOEKTHUPOBAHU
4 ACYTII Ilpumepvt npakmuueckux 3a0anuii
1. CocraBuUTh aHHOTALIMIO KYpCOBOTO MPOEKTA.
2. CocCTaBHUTb CIIUCOK KITFOUEBBIX CJIOB.
3. Odopmuth pe3ynbTaThl UCCIECIOBAHUA TIO TPEOOBAHUSIM
U CTaHJIapTaM.
4. CocCTaBUTh CIHCOK IMUTHUPYEMBIX IEYATHBIX U JAPYTUX
UH(GOPMALMOHHBIX HCTOUYHUKOB.
5. IlpoBeputh cojaepkaHue KypcOBOTO IpOEKTa Ha
aHTHUIUIaruaT
6. OdopmieHne TEKCTOBOM ©  Tpaduueckor  dYacTu
KypCOBOTO TPOEKTa B COOTBETCTBHUHM C TpeOOBaHUSAMU
CTaH/IApPTOB U MPHUHSITHIX METOANYECKUX YKa3aHUMN
7. TlpoBectn  WHGOPMALMOHHBIA  TMOMCK  HAYYHBIX
MCTOYHUKOB 1O 33JJaHHON TeMe KypCOBOTO MPOEKTa MU
MPOBOAMMON HAYYHOU PabOTHI.
8. Ilogbop HEOOXOAMMBIX MaTEPHAIIOB, COCTABJICHHUE
MPUMEPHOTO IJIaHa KypCOBOTO MPOEKTA;
9. Anamu3 uWHQOPMAIMOHHOW JIUTEpaTyphbl, MOATOTOBKOM

AHATUTUYECKUX 0030poB TO 3(H(HEKTUBHOMY pEIICHHUIO
MOCTABJICHHOM 3a/1a4¥ KypCOBOTO MPOEKTA.
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I1K-3.3 Pa3pabarbiBaer Ilepeuensy meopemuueckux 60npocos K IK3ameny
KOMILIEKT 1. VYcnoBHble 0003HaUYCHHSI TEXHOJOTHYECKUX TMApaMETPOB
TeXHIYECKO U TEXHHYECKHX  CpPEeICTB  TpuU  TpaduyecKkoM
R — IPEJICTaBICHUU KOHTYPOB U CHCTEM aBTOMAaTHUYECKOTO
yIpaBJIeHUS.
A OTHGH bHBIX 2. TexHWUYECKHWE OCHOBHBIE XapaKTEPUCTHKU HamOojee
JacTCH ITPOCKTA 4acTO U IIHMPOKO HCIOJIb3YEMBIX CpEICTB KOHTPOJIA U
Ha pa3IMYHbIX YIIPaBJICHHUS.
cTagusax 3. TpeOGoBaHMsT K MPOEKTUPOBAHHUIO ABAPHUHBIX CHCTEM
IIPOCKTHPOBAHM CUTHAIM3ALMM C Lenblo  oOecrneueHus: pa3BUTHUS
1 ACYTII B aBapUIHBIX CUTHANM3alUid K O€30MacHbIM YCIOBUSIM
TpyAa TEXHOJOTUYECKOTO MEePCOHAA.
COOTBETCTBUHU C
. 4. CrangapTHble TpeOOBaHUA [  U300paXKeHUs U
ACHCTBYIOIHIMH npesncTaBIenHus pazpadoTanuasix ACY TII.
HOpMaMH 1 5. llpuHuumnel mnpeacTaBICHUS MNPUHIUIHAIBHBIX CXEM
MpaBUJIaMH CUTHAJIM3allUU KOHTYPOB YIpaBJIEHUS.
opopmIIeHUS Ilpumepvr npakmuueckux 3a0anuil
1. CocraButh  CTPYKTYpHYIO,  (QYHKUHOHAIBHYIO U
NPUHIUIHMAIBHYIO JJIEKTPUUYECKYI0 CXEMY KOHTYpa,
CTAOMJIM3UPYIOIIETO TEMIIEPATYPHBIN MapaMeTp o0BEKTa:
TEeMIIepaTypbl CTEHBbI MpPOLECCa KPUCTAUIM3ALMOHHOTO
OTXKHUra aBTOMOOMJIBHOTO JIMCTa B KOJIIAKOBBIX I€YaX C
BOJIOPOJHOM 3aIIUTON aTMOCHEPHI.
BO3JIyX ——
ter 0
2. CoCTaBUTb  CTPYKTYpHYIO,  (YHKIMOHQJIBbHYIO U
OPUHIUIMAIBHYIO  DJIEKTPUYECKYI0 CXeMY KOHTypa

9KCTPEMaJIbHO-ONTHUMHU3UPYIOILEr O YIPaBICHUS
IPOILIECCOM CIKUT'aHUs TOIUIMBA B pabodyeM MPOCTPaHCTBE
IPOMBIIIJICHHONH M€Yl B COOTBETCTBUHM C OOBEKTOM
yIOpaBICHUS  Ipoliecca  CXKUIMaHusA  TOIUIMBA IO
Temreparype paboyero mpoCTpaHCTBA UCIOJb3YSI METOA
3allOMUHAHUIO0 CKOPOCTH H3MEHEHUS ONTUMU3HPYEMOTO
napamerpa
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BO3JYyX

3. BrImomHHUTH TpagHuUEcKyl0 YacThb KypCOBOTO MPOEKTA:
paspaboTaTh CTPYKTYPHYIO CXEeMY KOHTYypa
peryaupoBaHus, (YHKIMOHATBHYIO CXEMY
ABTOMATHU3allUM W [PUHOUIHAIBHYIO OSJICKTPHUYCCKYIO
CXeMy.




6) HOpﬂ)IOK NMPpOBEACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTalui, II0Ka3aTe/im 1 KPUTEPUH
OICHUBaAHUA:

HpOMe)KYTO‘-IHaSI arrecranuia 1o JUCHUIIJINHE <<ABTOMaTI/I?>aI_[I/I$I TEXHOJIOT'HYCCKUX
MIPOIIECCOB M MTPOU3BOJICTBY BKIIOYAET TEOPETUUECKUE BOIIPOCHI, IIO3BOJISIOLINE OLICHUTD
YPOBCHL YCBOCHHA O6y‘-IaIOHII/IMI/IC$I 3HaHI/If/'I, U MPAKTUYCCKUC 3aaHlsd, BBIABJIAIONIUEC CTCIICHD
c(OpPMHUPOBAHHOCTH YMEHHI U BIIAJICHUH, IPOBOAUTCS B popme dKx3amena (7,8 cemecTp) U B
(opMe BBITIOJHEHUS M 3alIUTHI KYpCOBOTO MPOEKTa (8 cemectp).

DK3aMeH 10 JaHHOW JUCUHUIUIMHE TPOBOJUTCS B YCTHOH (hopMe 1Mo 3K3aMEeHAITMOHHBIM
ouseram, KaXIbIi U3 KOTOPBIX BKIIOYAET 2 TEOPETUIECKUX BOIIPOCA U OJTHO MPAKTHUECKOE
3a/laHue.

Tlokazamenu u Kpumepuu OYyeHUBAHUA IK3AMEHA.:

— Ha OLIEHKY «OTJMYHO» (5 0aioB) — 00yJaromuiicss 1eMOHCTPUPYET BHICOKUN YPOBEHD
Cc(OPMHPOBAHHOCTU KOMIIETEHIIUI, BCECTOPOHHEE, CUCTEMAaTHUECKOE U IIyOOKO€E 3HaHHE
y4eOHOro Marepuaia, CBOOOHO BBIIOJIHAET MPAKTUYECKHUE 3aJaHNs, CBOOOJHO ONIEPUPYET
3HAHUSIMH, YMEHUSMHU, TPUMEHSET UX B CUTYallUsX MOBBIIIEHHON CII0)KHOCTH.

— Ha OIIEHKY «Xopo1ioy» (4 6amia) — oOydarmuiicss JEMOHCTPUPYET CPEIHUIN YPOBEHD
CCbOpMI/IpOBaHHOCTI/I KOMHeTeHHHﬁZ OCHOBHBIC 3HAaHHWA, YMCHHUA OCBOCHEBI, HO IOITYCKArOTCA
HE3HAYUTCIIBHBIC OIHI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUSA TPHU aHAITUTUYCCKUX OMCpaluiax, IIECPECHOCE
3HAaHUU U yMeHI/IfI Ha HOBLIC, HCCTAHJAPTHBIC CUTYyallUuH.

— Ha OLICHKY «yA0BJIEeTBOPUTEIBLHOY» (3 Oaia) — 00yJaroniuiics JeMOHCTPUPYET MTOPOTOBBIH
YpOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIHIA: B X0/I¢ KOHTPOJIBHBIX MEPOTIPHSITUN JTOTTYCKAIOTCSI
OIITMOKH, TIPOSIBIIIETCSI OTCYTCTBUE OTACTHHBIX 3HAHHI, YMEHHI, HABBIKOB, 00YyJarOIIANCS
WCTIBITHIBACT 3HAUUTEIIbHBIC 3aTPYTHCHUS TIPU OTIEPUPOBAHNY 3HAHUSMU M YMEHUSIMU TIPH UX
MEpPEeHOCe Ha HOBBIC CHTYAIUH.

— Ha OLICHKY «HeY/10BJIeTBOPUTEIbHO» (2 Oata) — o0ydaromuiics JeMOHCTPUPYET 3HAHUS
He 601ee 20% TeopeTHyecKoro Marepuana, 10IMycKaeT CylIeCTBEHHbIE OIINOKH, HE MOYKET
M0Ka3aTh MHTEJUIEKTyaJ IbHbI€ HABBIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OLIEHKY «Hey/10BJ1eTBOPUTeIbHO» (1 6amt) —o0y4daronuiics He MOKET IM0Ka3aTh 3HAHUS
Ha YpOBHE BOCIIPOU3BEICHUS U 00bsICHEHHsI HH(OpMallMK, HE MOKET M0Ka3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

KprOBOﬁ IMPOCKT BBIITOJHACTCS IO PYKOBOACTBOM IIPEIIOAaBaTECIIA, B IIPOLECCE €€
HaltMCaHHuA O6y‘~IB.IOIlIPIfICH Pa3BHUBACT HABBIKU K HaquOﬁ pa60Te, 3aKpCILIAA 1 OTHOBPEMCHHO
paciinpad 3HaHUS, IIOJTYUYCHHBIC IIPU U3YYCHHUHU KYypCa ((ABTOMaTI/I?»aI_[I/IH TCXHOJIOTHYCCKUX
IIpoueCcCOB U IPOU3BOACTB. HpI/I BBIIIOJIHCHUH KYPCOBOI'O IIPOCKTa 06y‘IaIOIJ_[I/II‘/'IC$I JOJIKCH
IoKa3aTb CBOC YMCHHUC pa6OTaTB C HOPMATHBHBIM MAaTC€pUajioOM U JPpYTrUMHU JIMTCPATYPHBIMHA
HCTOYHUKaMH, a TAKKEC BO3MOKHOCTb CUCTEMATU3UPOBATD U AHAJIU3UPOBATH CI)aKTI/I"IeCKI/II\/’I
MaTepual U CaMOCTOATCIIbBHO TBOPUCCKU €TI0 OCMBICIIMBATh.

B Iponecce HAllMCAHUA KYPCOBOI'O ITPOCKTA 06yqa}01u1/1171c5{ JOJIDKCH p3306paTLCH B
TCOPCTHUICCKUX BOIIPOCAX H36paHH01>i TEMbI, CAMOCTOSATCIIBHO ITPOaHAJIU3UPOBATH HpaKTI/I‘leCKI/Iﬁ
Marepual, pa306paTL 1 000CHOBATH IMMPAKTHUYCCKUC ITPCAIIOKCHUS.



Ilokazamenu u kpumepuu OyeHUEAHUA KypCoO8020 NPOEKMa.

— Ha OIICHKY «OTJIMYHO» (5 6aJUIOB) — MPOEKT BBITOJIHEH B COOTBETCTBUU C 3aJIlaHHEM,
00yyJaromuiics MoKa3bIBaeT BEICOKUI YPOBEHb 3HAHUI HE TOJIBKO HA YPOBHE BOCIIPOU3BEICHUS U
o0bsicHeHus1 HH(pOpMaIK, HO M MHTEIUIEKTYaJIbHbIE HABBIKM PEIICHUS MpoOiIeM U 3ajad,
HAXO0KJICHHUS YHUKAIBbHBIX OTBETOB K ITPOOJIeMaM, OLIEHKH U BBIHECEHUSI KPUTHUECKUX CYKICHUM;

— Ha OIICHKY «X0pouio» (4 0amia) — MPOeKT BBIMOIHEH B COOTBETCTBUU C 3aJJaHUEM,
00yJaronIuiics OKa3bIBaCT 3HAHMSI HE TOJHKO HAa YPOBHE BOCTIPOM3BEICHUS U O0BSICHEHUS
nH(OpMAaIUK, HO U MHTEIUICKTYaJIbHBIC HABBIKU PEIICHUS MPOOJIeM | 3a/1a4, HaXO0XKICHHUS
YHUKAJIbHBIX OTBETOB K IIpo0IemMam;

— Ha OLIEHKY «yA0BJIETBOPUTEIbHO» (3 0aia) — IPOEKT BHIMOIHEH B COOTBETCTBUU C
3aJlaHueM, 00yJaroIniics MoKa3bIBaeT 3HAaHUS Ha YPOBHE BOCIPOU3BEACHUS U 00bSICHEHUS
nH(pOpMalLUY, UHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS MPOCTHIX 3a]a4;

— Ha OLIEHKY «Hey/0BJIeTBOPUTEJIbHO» (2 Oauia) — 3a1aHne IPenoaaBaTess BhIIOIHEHO
4aCTUYHO, B MIPOLIECCE 3AIIUTHI padOThl 00yUaOLIUICS JOMYCKAET CYIECTBEHHbIE OMINOKHU, HE
MO>KET MOKa3aTh MHTEJVIEKTyalbHble HABBIKU PELICHUsI TIOCTaBICHHOM 3aJauu.

— Ha OLIEHKY «Hey/I0BJIeTBOPUTeJbHO» (1 6amn) — 3aanue npernoiaBares BHIITOJIHEHO
YaCTUYHO, 00YUaIOLIUICS HE MOXKET BOCIIPOU3BECTU U OOBSCHUTH COACpPKAHHUE, HE MOKET
MO0Ka3aTh MHTEJJIEKTyalIbHble HABBIKM PELICHUS MOCTaBICHHOM 3a1a4H.



[Ipunoxenue 3

Memoouueckue yKazanus K 6bln0JIHEHUIO KYPCOBO20 NPOEKMA NO OUCUUNIUHE
"Aemomamu3zayus mexHo102u4ecKuUx nPoueccoe u npouzeoocmae "’

1 OBIME ITOJIOKEHUA 110 KYPCOBOMY ITPOEKTUPOBAHUIO

KypcoBoit mnpoexktr mno yuyeOHOW AMCHUIUIMHE «ABTOMATH3alMs TEXHOJIOTHYECKUX
IIPOLIECCOB U TMPOU3BOJCTB» SIBJISETCA 3aBEPILAIOLIMM 3TaloM Yy4eOHOM MOATOTOBKH MEpEN
BBITIOJTHEHUEM BBITYCKHOW KBaJTH(PHKAIIMOHHON pabOTEHI.

Lenabp0 KypcoBOro mpoeKTHPOBAHMS SIBISICTCS NMPHOOpPETEHUE HEOOXOIUMBIX HABBIKOB
JUIL CAaMOCTOSITEIBHOIO IPAKTHYECKOr0 NPUMEHEHUS! NOJYYEHHbIX TEOPETUYECKH 3HAHUM Npu
MPOEKTUPOBAHUM  COBPEMEHHOW  CHCTEMbl  KOHTPOJISI M YIpaBJIE€HUS  peaJbHBIMU
TEXHOJIOTUYECKHUMH ¥ IPOU3BOJCTBEHHBIMU MIPOLIECCAMH B METAJUTYpIHM WIH B APYroil oTpaciu
MIPOMBIIIJIEHHOTO MTPOU3BO/ICTBA.

JUig [MOoCTH)KEHHs TOCTaBJIECHHOW ILeM 00ydaroIMMCs pPELIAoTCs CIeayrolue oOuiue
3aJ1auu:

1. [IpoBenenune aHanu3a 0COOEHHOCTEN aBTOMaTU3UPOBAHHOTO TEXHOJIOTUYECKOTO ITpoLecca
1 GopMyIUpOBKa periaeMoi mpoOIeMBI.

2. Onpenenenue TpeOoBaHW K (DYHKIIMOHHpPOBAHUIO pa3padareiBaeMoii ACY, ommcaHue
¢byHKIMM 1 pazpaboTka koHIENIMH poektupyemoit ACY.

3. Pa3paboTka TEXHHYECKOTO pEUICHHS, BKIIOYAIOIIEr0 pa3padOTKy MaTeMaTHYECKOTO,
MIPOrpaMMHOTO M TEXHHUYECKOro obecriedeHusi mpoekrupyemoit ACY B cocTaBe 3CKHU3HOTO
MIPOEKTA.

Pemenue 3a1a4 KypcoBOro mpoeKTHPOBAaHUS OMKMCHIBAETCS B pa3/iesiax KypcOBOIO MTPOEKTa.
[IpuHIMIHATBEHO B KYpCOBOM IIPOEKTE AOJKHBI ObITh BBIJEJIEHBI 0011asl U ClIeUaIbHas YacTH.

[Ipu BeIMONHEHMH OOWIEH YacTH aBTOpP MPOEKTa JAODKEH KBAIM(UIMPOBAHHO MPOBECTH
aHaJIn3 0COOEHHOCTEM aBTOMATH3WPOBAHHOTO TEXHOJOTHYECKOro Mpoliecca, cHopMyInupoBaTh
pemaeMyto npobiaemy, cHopMylIUpoBaTh LEAb MPOEKTa, MPEAJIOKUTh KOHIEMLUIO CHUCTEMBI
ABTOMAaTHU3UPOBAHHOIO YIPABJICHUS JJIs1 JOCTHKEHUS LEIHN U MIOCTaBUTh 3aJa4y JUISl pealin3aluu
MPEJI0KEHHON CUCTEMBI.

B cnenumanbsHOM 4YacTH KypcOBOIO IPOEKTa aBTOP JOJDKEH IPOJEMOHCTPHPOBATH CBOE
TBOPYECKOE YMEHHE IO IMPUMEHEHHS] TEOPETHUECKMX 3HAHWW HA IPAKTUKE U IPEACTaBUTh
mexHuveckoe peuitenue CQOPMYIHUPOBAHHON MpoOIeMbl, HANpaBICHHOW Ha TOBBIIICHUE
3¢ deKTUBHOCTH (PYHKIMOHUPOBAHUS CHCTEMBl aBTOMATUYECKOTO YIIPABJICHUS OTAEIbHBIM
MPOOJIEMHBIM MMapaMeTPOM TEXHOJOTHYECKOTO Mpoliecca U BKIIIOYAIOUIeil B ce0s rccie0BaHne
[IOBEJICHUE ITPOCKTUPYEMOM CUCTEMBI B PA3HBIX CUTYALHUSX.

Kak mnpaBwiio, pemieHusi, NOJIyY€HHbIE B KYpPCOBOM IIPOEKTE, HCIOIb3YKOTCSA IpU
MOATOTOBKE BHITYCKHON KBaTU(UKAMOHHON PaOOTHI.

2 BBIBOP TEMBI, COJEP)KAHUE U ITOPAAOK BBIIIOJIHEHUA KYPCOBOI'O IIPOEKTA

Tembl oOmelt u cnenuanabHON dYacTeil ONMpPENeNsoTCs CTYAEHTOM CaMOCTOSITENIBHO IO
COIJIACOBAHUIO C pyKOBojauTeNleM Ipoekra. Kak mpaBuiio, BBIOOp TEMbl MPOU3BOJUTCS IO
TEXHOJIOTHYECKOMY IIPOLIECCY, HM3y4aeMOMY B IIE€pPHOJ IIPOU3BOJICTBEHHOM IpakTUKU. B
JaTbHEeHIIeM MOoJydeHHass TeMa KypCOBOTO MPOEKTa MOXET OBITh MCHOJIb30BaHA CTYJIEHTOM B
KadyecTBe 0a30BOM ais Oosiee TiyOOKOH MpopabOTKU €€ B BBIMTYCKHOM KBalIM(UKAIIMOHHON
pabote. OopMmieHne NOSACHUTEIHHON 3aIUCKU U IEMOHCTPALIMOHHBIX YepTeKel MPOU3BOIUTCS
CTPOrO B COOTBETCTBHMM C JACWCTBYIOIIMMM CTaHAApTaMH (CTaHIAAPTBl €OWUHONH CHUCTEMBI
KOHCTPYKTOPCKON JOKYMEHTALINH).

OCHOBHBIM JIEMEHTOM KYpPCOBOI'O IPOEKTA SIBJIAETCS MOSICHUTENbHASI 3aIIMCKa, KOTOpPas
JI0JDKHA BKJTIOUATh B ce0s ciieayrolie 00s3aTenbHble pa3ieibl.



1. 3aganue Ha KypcoBoil mnpoekT. Jlyig 3aJaHHONM TEMbl KypCOBOTO IIPOEKTa IO
JUTEPATYpHBIM JTaHHBIM ¥ UH(POPMALMOHHBIM UCTOYHHKAM IPOU3BOIMTCS MOJITOTOBKA 3a/1aHMs,
KOTOpOE BKJIIOUYAET B ceOs:

e  TEMBI OOIIEH U CICIUAILHOM YacTe;

®  HCTOYHHUKHU MH(pOpMAIHU (KOHKPETHBIE HICTOUYHUKHU B ()OpME CIHUCKA - TEXHOJIOTHYECKHE
MHCTPYKLUHU, PpE3ylbTaTbl IPOMBIIIJICHHON WM  OIBITHO-IIPOMBIIUIEHHONW JKCIUIyaTalluy
TEXHOJIOTHYECKOr0 000pyA0BaHUs, padoune YEPTEKU U CXEMbl aBTOMATH3aLUN);

. pe3ynbTaThl (TpaduKu, TaHHBIE) HCCICIOBAHUS XapaKTEPUCTUK TEXHOJOTHICCKOTO
00BEKTA WIN CUCTEMBL.
[TpuMepbl TeM pUBEACHBI B pasjeine 3.

2. Pedepar. B pedepare ykaszpiBatoTcs: cBeleHUS 00 00beMe MOSICHUTEIBLHOW 3aIiCKu;
KOJMYECTBE  WJUTIOCTpAIMi,  JEMOHCTPAIIMOHHBIX  JINCTOB,  TAaOJUI,  MPHUIOKCHHIA,
HCIOJIb30BAHHBIX HCTOYHHUKOB; MIEPEUCHB KIIFOUEBBIX CIIOB, KOTOPBINA JOJDKEH BKIIOYATH OT S5 JI0
15 coB miIM CIOBOCOYETAHUN M3 TEKCTA MOSICHUTEIHHOM 3aMMCKH, KOTOPbIe B HAMOOJIbIIIEH Mepe
XapaKTEepU3yIOT €€ coJiep)KaHue M 00eCleYMBaIOT BO3MOXKHOCTh MH(MOPMAIMOHHOTO MOHMCKA.
O6bem pedepara 1-2 ctp.

3. Conepxanue. Conepkanre BKIIOYAET B ce0s1 BBEICHHE, HAMMEHOBAHUE BCEX PA3ICIiOB,
MOJpa3AeyioB, TYHKTOB (€ClM OHU HMMEIOT HAaWMEHOBAaHWE), 3aKIIOUYCHHE, CIHUCOK
HNCITIOJIb30BAHHBIX NCTOYHHNKOB U HANMCHOBAHUEC l'IpI/IJ'IO)KeHI/Iﬁ C yKaSaHI/IeM HOMepOB CTpaHI/H_[, C
KOTOpBIX HAYUHAKTCS 3TU DJICMCHTBI HOS[CHI/ITG.]'IBHOf/i 3aIINCKHU. O6T)eM CO}Iep)KaHI/ISI O6I>ILIHO HC
npeBsbImaeT 1 crp.

4. Beenenne. Bo BBe1IeHUH TOJDKHBI COJIEPIKATHCS CIIEYIONTNE 00s13aTeIbHBIC OMMCAHMUS.

4.1. llenp u 3a1a4u MPOEKTUPYEMOU CUCTEMBI (HE TyTaTh C LEIbI0 U 3aJa4aMi KypCOBOTO
mpoekra). llenb mpoekTra [oKHA OTpakaTb HEOOXOAMMOCTh MPOEKTUPYEMOU CUCTEMBI
yOpaBleHUs JUIsl JOCTWXKEHUS (PUHAHCOBOTO pe3yibTara. PekoMeHIyeTcs HCIO0JIb30BaTh
CIIEyIOIIMEe JTOCTUTAaeMble PE3YJAbTaThl: a) YBEIWYEHHE MPOU3BOAUTEIHLHOCTU (CHIDKEHUE TOJIU
MOCTOSIHHBIX PAacX0JI0B); 0) CHI)KEHHUS 3aTpaT HA MPOU3BOJCTBO (CHMKEHHE JI0JIM MEPEMEHHBIX
pacxoJ1oB), MoBbIIeHNE Y3PPEKTUBHOCTH; B) MOBBIIICHUE 0€30MaCHOCTH (CHUKEHUE PUCKOB); T)
cTabuiu3anus mapaMeTpoB Ipolecca (JOCTHKEHUE 3aJaHHBIX XapaKTEPUCTUK MIPOIYKTa).

QopmynHpyeTcsl aKTyalbHOCTh pabOThl. AKTyalbHOCTb JOJDKHA OBITH C(OpMYyIUpOBaHA
MaKCHUMaJIbHO YETKO M OTPEIENAThCA Yepe3 MpeIMEeT UCCIICIOBAHMUSL.

[TepeuncnsiroTcs 3a1a4n, KOTOPBIE PELIAIOTCS B poliecce mpoekTupoBanus. Kaxaas 3aqaua
JOJI’KHA KOPOTKO XapakTepu30BaTh OTACIbHBIN pa3/ie MpoeKTa.

OO6s13aTenbHbIE 33a4U IPOEKTA!

1) AnamuTudeckuii 0030p JUTEPATYPHBIX HUCTOYHUKOB MO OMPEICICHUIO HAa3HAYCHUS
TEXHOJIOTHYECKOIr0 IMpoliecca, MOCIeA0BaTEeIbHOCTH pPabOThl 000pYIOBaHUS, XapaKTEPUCTUK
mporecca 1 00beKTa yrpaBiIeHHUs.

2) Pa3zpaboTka CTpYKTYypHO-(YHKIIMOHATBHOW CXEMBI KOHTypa YIPaBJICHUS C yIETOM
BBIOPAHHOTO METO/A YIIPaBJICHHUS.

3) Pazpaborka UWHGPOPMAIIMOHHOTO, MATEeMAaTUYECKOTO U  AITOPUTMHUYECKOTO
obecrneveHus, BKIIIOYAIOIIEro MaTeMaTHYECKYI0 MOJIENIb KOHTYpa YIIPaBIICHUS.

4) IlporpamMmMHas peanu3aiusi pa3paboTaHHONW MaTeMaTH4YEeCKOW MOJIENH W MPOBEICHUE
BBIYHCIUTEIILHOTO KCTIEPUMEHTA JIIsl ICCIIE0BAaHUSI PAa0OTHI KOHTYpa yIPaBICHHUS.



5) TexHuueckas peanu3alus KOHTypa YIpPaBJIEHMsI BKJIOYas pPa3pabOTKy CXEMbI
KoMmIuiekca TexHuueckux cpeacts ACY TII, ¢yHKIMOHaNbHON CXEMBbl aBTOMAaTHU3alUU U
MPUHIMIHAIBHON IEKTPUUECKOU CXEMBI KOHTYPA).

4.2. O6vexm u npeomem, KOTOPBIE PACCMATPUBAIOTCS M UCCIIEYIOTCS B KYPCOBOM MTPOEKTE.
[TpuBoautcst (HopMyIHpPOBKA TOTO, YTO SBISETCS OOBEKTOM aBTOMATH3AIMH, & YTO SBISETCA
npeaMeToM uccaenoBanus. OObEeKTOM aBTOMAaTU3alUU SBJISETCS TEXHOJIOTMYECKHM MTpoLiece Win
YCTaHOBKAa, NPEIMETOM HCCICIOBAHUS SBISIETCS MaTeMaTHYecKoe, HWH(POPMAIMOHHOE,
IIPOrpaMMHOE, TEXHUUYECKOE 00ecrieueHue pa3padaTbiBa€MOTI0 KOHTYPa CUCTEMBI YIIPABICHUS.

4.3. Teopemuueckas 3HAYUMOCMb KYPCOBOTO MPOEKTa. 3HAYMMOCTH (HOpMYIHpYyeTcsl Ha
OCHOBE KPUTHUECKOI'0 aHAJIN3a UCII0JIb30BAHHOM JINTEPATYPHI.

4.4. Onucanue cmpykmypwsi Kypcogoeo npoekma. HeobxoauMo KpaTKO omucaTh U3 YEro
COCTOUT KYpPCOBOW MPOEKT, CKOJBKO pa3leiOB B KAXKIOW W3 YACTEH, CKOJBKO M KaKHX
rpaduyecKkux MarepuagoB. YKa3aTh, 4TO ObUIO JOCTUTHYTO B 3aKJIFOUUTENIBHON 4acTH MPOEKTa
(BBIMOJIHEHA JIM LI€Jb, TOATBEP:K/ICHA JIU TUIIOTE3a UCCIEIOBAHMUS).

4.5. OnpenensieTcst HATMYNE NPAKMUYECKOU 3HAYUMOCMU TIPOEKTa — YKA3bIBAETCS K KAKOMY
pe3ysbTaTy MOKET MPUBECTH UCII0JIb30BaHUE pa3padboranHoi ACY.

4.6. Ilepeuncnstorcs TEOpETHUECKHUE, IPAKTUUECKUE U CHEIUAIbHbIE Memoobl, KOTOpPbIE
MIPUMEHSUIUCH B KYPCOBOM MPOEKTE JUIsl TOCTUKEHUS TIOCTABJICHHOM 11eJTH.

5. O6mas yactb. OcHOBHas 3ajada 0o0IIEel YacTH MPOBECTH 0OOCHOBAaHHYIO pa3paboTKy
KOHIICTIIINY aBTOMATU3NPOBAHHOHN CXEMBI YITPABIICHUS 3aIaHHBIM TEXHOJIOTHIECKAM arperaTom ¢
Y4€TOM OCOOEHHOCTEH TEXHOJOTHYECKOTO Tpollecca U HHTerpanuen paspadarsiBaecmoit ACY ¢
apyruMu noacucreMamMu. OOmiasi 4acTh SIBJSIeTCS NMEPBBIM HYMEPOBAaHHBIM paslielioM B
MOSICHUTEILHOM 3aIMCKe KypCOBOTO MTpoeKTa. B o01ielt uacTti 00s3aTeNIbHBI CIEAYIONINE Pa3/Ieibl
(Ha3zBaHue paszzaenoB (GopmMyaupyeTcs B 3aBHCUMOCTH OT 3aJIaHHOTO OOBEKTa WM Tpolecca
yIpaBJICHU):

5.1. Haznauenue u xapakxmepucmuxa odvekma unu npoyecca ynpasienus. B sTom pazaene
omuchIBaeTcsl oOllee Ha3HAUEHUE TEXHUYECKOro OOBEKTa, €ro poJib B IMPOU3BOJICTBEHHOM
(TEXHOJIOTUYECKOM) TMIPOIIECCE, OCHOBHBIE TEXHMYECKHUE XapaKTEPUCTHUKU OOBEKTa U €ero
ocobeHHOCTH. Pe3yiapTaroM paszgena JODKHO SBIATHCS OINUCAaHUE CUTyallMd B LEJIOM U
Gopmynuposxa pewraemoti npooaemvr. O0beM pazuena He O6osee 6 cTp.

5.2. Cmpykmypa mexHuuecko2o 00bekma uiu nocied08ameibHOCMy onepayuti npoyeccd.
B sTom pasnene mpou3BOIMTCS ONMCAaHUE Ha3HAUEHUN OCHOBHBIX 4YacTel mpolecca B oOmiei
cTpykType. OCHOBHBIE U BCIIOMOTaTelbHbIE (QYHKIHMH, pealu3yeMble MPOIECCOM U HX
Ha3HauYeHHe B Mpoliecce paboThl 00bEKTa WM B mpolrecce. B 3Tom pasnene paspabarbiBaeTcs
cXeMa CTPYKTYypbl OOBEKTa ympaBiieHHs (NMPUBOJUTCS B TEKCTE TMOSCHUTEIBHON 3alUCKH),
MePEeUUCIsIoTesl GYHKIUU, KOTOPBIE MOJIEKAT aBTOMATU3allMK U OMUCHIBAETCS B KAKOW 4acTu
CTPYKTYpHI 3T (PYHKUIUU peanusyrorcs. Pe3ynbratoM pasziena sBisioTcsS GOpMYIHPOBKaA LIETU
npoekta. O0bem paznena 4-6 cTp.

5.3. IIpunyunsl asmomamuyecko2o ynpasieHus 00bekmom uiu npoyeccom. B atom pazaene
paccMaTpuBaeTCs acMeKThl YIIPaBJICHHs C TOYKU 3PEHUSI TEOPUH aBTOMAaTHYECKOTO YIPaBICHUS.
JU1st 3TOr0 MPOU3BOJIUTCA uUmepamyphbvlii 0630p METOJ0B U CIIOCOOOB YIPaBIEHHUS 00BEKTOM.
BreimonHsieTcss aHanmu3 CYIIECTBYIOUIUX CXEM W QJITOPUTMOB YIPABJICHUS OCHOBHBIMU
napameTpaMu o0beKTa MM Ipolecca. B pe3ynbrare BBINOJHEHHS pasjiesia HEoOXO0IUMO
onpenenuth U (opManuzoBaTh 00vekm asmomamu3ayuu, yKa3aB BXOJHBbIE M BbBIXOJHBIE
napaMeTpsl, a TaKKe NepeunuciIuTs mpebosanus k npoekmupyemoui ACY. O6bvem pazaena 5-10
CTp.



9.4. Onucanue xonyenyuu npeonazaemol CUcCmemvl A8MOMAMUYecKo20 YnpasieHus s
JOCTHIKEHHS IeNU MPOCKTa W pemieHus chopmMynupoBaHHOW mpoOieMbl. B atom pasnene B
COOTBETCTBUU C MPEACTABICHUSMU O (DYHKIIMOHHPOBAHUU OOBEKTA, pe3yabTaTaMH aHAIIHA3a
CYIIECTBYIOIIUX CXEM YIpPAaBIICHUs W WHPOpPMAIMEH, TOTYyYeHHOW W3 JHTEepaTypHOro 0030pa
apryMEHTHPOBAHO OIMMCHIBACTCS CYTh NPEUIOKEHHUH 110 aBTOMATH3AI[UH OJTHOTO FIIM HECKOJIBKHUX
nmapaMeTpoB MpoIlecca, a TaKkKe CHocoObl ONeHKH 3(P(PEeKTUBHOCTH IMpeiaraéMbIX PEIICHHA.
Onucanwe mnpoBomutTcs B cBoOomHoi Gopme. Ilpm sToM moDKHA OBITH OMpeeiieHa
HEO0OXOIMMOCTh aBTOMATH3AlMM PACcCMATPUBAEMOr0 TpoIlecca M yKa3aHbl, KaK M KaKUMU
(YHKIMSIMU CHCTEMBI OYIYT Peali30BhIBATLCS TPEOOBAHUS, CHOPMYITUPOBAHHEIC B TIPEIIBITYIIIEM
nyHkre. [lo pesympraram paspabotku xonuenimu ACY ¢dopMupyercs M ONMUCHIBACTCS cxemd
CmMpyKmypHo-@)yHKyuonaivHou opeanuzayuu. O0wveM pazzaena 4-6 ctp.

5.5. Bwigo0 no obweii (meopemuueckou) uacmu Kypcogozo npoekma. B BbIBOJEC
HEO0OXO0IUMO TIPOBECTH CBS3H MEXKY MPEIIaraéMbIM PEIICHUEM U PEATbHBIM COCTOSTHUEM JIENT B
aCTICKTe aBTOMATH3AIMH OJHOTO WM HECKOJhKHX TapaMeTpoOB WM (YHKIHA OOBEKTa WIIN
nporiecca. B BEIBoIe HEOOXOAMMO aKTyaTH3UPOBATh HEOOXOAUMOCTh MPAKTHYECKON peann3annun
MpeiaraeéMoro  pemieHuss W cQOpMYITHpPOBATH 3aJaddl JUISl JOCTHIKEHHS I[N IPOCKTa U
IpernoaraemMble pe3ynbTarhl mpoekta. O0bvem paznena 3-5 crp.

O6beM o611el YacTu KypcoBoro npoekTa 20 - 25 crp.

6. CnenmajbHasi yacTh. B cnennanbHOM 4acTH KypcOBOTrO MPOEKTa pa3padaThiBaeTcs U
uccaeayercs padboTa 3aJaHHOTO TEMOW OJHOTO KOHTYpa PETYJIUPOBAHMS M €r0 MHTETpaIus B
cymectpyromyo ACY. CrnenmanpbHas 4YacTh SBJISCTCS BTOPbIM HYMEPOBAaHHBIM Pa3JelIOM
KypcoBoro mpoekra. CTpykTypa CHElUalbHONM YacTH KypCOBOTO MPOEKTa BKIIOYAeT B ceOs
cienymomre o0s3aTeNbHbIe pa3esbl.

6.1 Hccneoosarnue ceoiicme obvexma unu cucmemol. B 3TOM pazziene Ha OCHOBE JaHHBIX,
MOJIyYUEHHBIX M3 JINTEPATypHBIX HCTOYHUKOB WJIM U3 TPOBEICHHBIX HKCIEPUMEHTOB
BBITIOJIHSAIOTCA ~MCCIEAOBAHUSA PA3JIMYHBIX CBOMCTB OOBEKTAa W/WIM CUCTEMBL. 3afaueit
UCCIIEIOBAHUS SBJISICTCS ONpeeTIeHIEe BXOJHBIX M BBIXOIHBIX TAPAMETPOB 00BEKTA (CUCTEMBI) U
MOJIy4Y€HUE CBSI3U MEXKIY HUMH B opMe 3asucumocmetl. Tak Kak IPOEKTOM MpeaycMaTprUBaeTCs
UHTErpanusi pa3pabaTblBa€MOro KOHTypa peryiaupoBanus B cymectByromyio ACY, T1o
YCTaHABIMBAIOTCS  3aBUCHMOCTH 1O  B3aMMOJCHCTBHIO  OTHENbHBIX  TMOJCHCTEM  C
paspabaThIBa€MOM CUCTEMOM.

PesynbratoMm paszena sBISIFOTCS MATEMAaTUYECKOE OTIMCAHKE, ONIPEEISIONIee CBA3b MEXKIY
BBIXOJJHBIMHU M BXOJIHBIMH [TapaMeTpaMH 00bEKTa, a TAK)Ke MEXy pa3padaTbiBaeMOi CUCTEMOH U
B3aumMo/ieiicTBytomieit noacuctemod ACY npu e€ unrerpanuu. O6beM pazzaena 3-7 cTp.

6.2. Paspabomxa cmpykmypHol cxembl KOHMYPa YNpAeieHus co cxemol unmezpayuu. B
3TOM pasjesnie pa3paldaThlBA€TCS M ONUCHIBACTCS CTPYKTypHas CXeMa KOHTypa YNpaBJCHHS C
y4eTOM BBIOPAaHHOTO METOJa YIPaBICHUS M OCOOEHHOCTEW TEXHOJIOTMYECKOTO Mpoliecca.
CTpykTypHO cxema KOHTypa pa3pabaTbIBaeTCsi U OMUCHIBACTCS B TEPMHUHAX M TOHSITHSIX,
MPUHATHIX B TEOPUH aBTOMATUYECKOTO yIpaBieHus. J{s KaXa0T0 dJIeMEHTa CXEMBbI IPUBOAUTCS
nepeoamoynas yHKyua unu opy2as @YHKYUOHANbHASA C653b, TIO3BOJIAIONIAs CBS3aTh BXOJA W
BBIXOJ] 3BeHa, M (opMHUpYyeTCs Mmamemamuueckas Mooelb (QYHKIHMOHUPOBAHUS KOHTYpA.
OO0s13aTeNbHBIM  YCIIOBHEM TIPU TMPOEKTHPOBAHUM CTPYKTYPHOM CXEMBI KOHTypa SIBIISETCS
HaJIW4ue DdJIEMEHTOB uwmeepayuu ¢ apyrumu mnoacucremamu ACY. IlpoektupoBanue
B3aMMO/JICHCTBUSL pa3pabaThIBAEMOTO KOHTypa C JAPYTUMHU TMOACHCTEMaMU PEKOMEHAYETCs
OCYILIECTBIISITh B (OPME 2OpU3OHMANILHOU WA BEPTUKATBHOW HMHTErpanuu. (s sneMeHTOB
WHTETPAIUH MPUBOJAUTCSA MaTeMaTHUECKOe OnucaHe (PyHKIIMOHAIBHOMN CBSI3H.



Pa3paboranHasi CTpyKTypHas cXxeMa MIPUBOJIUTCS B TEKCTE MOSICHUTEIHHOW 3amucku. B
cllydae HEOOXOJMMOCTH CTPYKTYpHAas cXxema MOXKET ObITh BhIHECEHa Ha jucT (opmara A3 c
cobmronenueM TpeboBanuil kK opopmiteHuto rpadudeckoro marepuana. OobeM pazaena 3-5 crp.

6.3. Ilpoepammnasn peanuzayus mamemamuyeckou moodenu kowmypa. B stom pazgene
MIPUBOJIATCS BBIPAKECHUS TSI YUCIICHHOTO PacyeTa BHIXOJHBIX CUTHAIOB JHHAMHYECKUX 3BEHBEB,
BXOJIAIIUX B CTPYKTYPHYIO CXeMy (MHTETPaTOPhI, PETYISATOPBI U T.JI.) U AITOPUTM BBIYUCIICHUS
BCEX BEJMYMH, YKa3aHHBIX Ha CTPYKTYpPHOH cxeme. AJTOpPUTM MpOrpaMMBl pacdera
MIPEJICTABIISIETCS B BHJIE OJIOK — CXEMBI JITOPUTMA C YIETOM BCEX TPEOOBAHUM, MPEABSBIIIEMbIX K
0(OPMIICHHUIO.

[To pazpaboTaHHOMY anropuTMy pa3padaThIBACTCs MpOrpamMma JUlsl pacdeTa MepexoTHBIX
MIPOIIECCOB B CHUCTEME aBTOMATHYECKOTO YIpaBJIeHHs. TEeKCT MporpamMMbl (HITH MPOTPAMMHOTO
MOJIYJIsI) pacueTa BEIHOCHTCS B MPUJIOKEHHE. BBITIOIHSIETCS onricanne paboThI ¢ pa3paboTaHHON
mporpaMMHO. MojaenupoBanue padOTHl KOHTYypa JOIYCKAeTCs BBITIONHATh B CHCTEMax
MOJICITEHO-OPUEHTUPOBAHHOTO MMPOCKTHPOBaHMWsI. B 3TOM ciydae ommchiBaeTcs pabota
HaCTPOMKU Kadxcdo2o OJ0Ka, BXOJAIIEr0 B CXEMY MOJIETH, a BMECTO OJIOK-CXEMBI alropuTMa
MIPUBOJIUTCS OJIOYHAsT cXeMa MoJeinupoBaHus. JIJIs KIFOYEBBIX OJIOKOB CXEMBI IMPHUBOJISATCS
Pe3yJIbTaThI UX pa0OTHI B CTAIIMOHAPHBIX YCIOBHSIX (ITPH M0JIa4€ Ha BXOJIbI CHTHAJIOB TTOCTOSTHHOM
BenuunHbl). O0beM pasnena 9-12 crp.

6.4. Hccneoosanue nepexoOHvlx npoyeccos 8 KOHmype asmomamuyecko2o ynpaenenus. B
ATOM pasjieie ¢ MOMOIIBI0 YHCICHHOTO KCIIEPUMEHTa MCCIEeIyeTCsl MePEX0JHbIE MPOIECChl B
KOHTYypE IPH JICHCTBUN BO3MYIIEHUH KaK CO CTOPOHBI 33JaHMs, TaK U CO CTOPOHBI HAarpy3KH, a
TaKke co CcTopoHbl mnoacucteMbl ACY, ¢ KOTOpPOW NPOUCXOAUT HHTETpalMs KOHTYypa.
BoimonHsieTcss  ompeneseHre MapaMeTpOB  HACTPOMKU  pEryisTopa KOHTypa, a Takke
K03 (UIIMEHTOB MHTErpaluu AJis MOJTYy4eHHUs MEepexoJHOro mpolecca TpeOyeMoro KadecTBa.
I'padukn mepexoAHBIX MPOLIECCOB MPUBOIATCS TOJBKO JUIsI OKOHYATEIBbHO HACTPOEHHOIO
KOHTYypa peryiaupoBanus. Oobem pazaena 15 — 18 ctp.

6.5. Texnuueckas peanuzayus paspabomaHHo20 KOHmMypa ynpaenenusi. B stom pasnene
BBIOMPAIOTCS M MEPEUUCIISIOTCS TUIIBI TEXHHUYECKUX CPEJICTB aBTOMATH3allMK Ui peaau3aluu
OTAeNbHBIX QyHKIMH ((HYHKIHHA, KOTOpBIE onpeaesieHbl npu hopmupoBanun koHueniuu ACY),
paspabaTeIBaeTCsl cxema komniexca mexuwuveckux cpeocms ACY TII u ¢pynkyuonanvuas cxema
asmomamu3ayuy YOPaBIEHUS 33JaHHBIM TEXHOJOTMYECKUM mapaMmerpoM. llpousBoaurcs
onucaHue (PyHKIMOHAIBHON CXEeMbl aBTOMATHU3allUd B COOTBETCTBHUHM C ONHMCAHHBIMH BBILIE
¢byHkMsIMH  Oo0OBbEKTa YyIpaBieHHs. B KypcoBOM MpoeKTe HEIOMyCTHUMO HCIOJIb30BaTh
yCTapeBIINE U CHATHIE C MPOU3BOJCTBA TEXHUYECKUE CPEJICTBA, a TaKXkKe HEMOIXOISIINE IO
TpeboBaHUAM K yciaoBusAM (yHkiuoHupoBaHus. [lo paspaboTaHHON (QYHKIIMOHAIBHON cxeme
aBTOMATHU3AIMK Pa3padaThIBACTCS dleKmpuyeckads TPUHIUNHNAIBHAS cxema. B mosicHuTenpHOU
3aMucKe MPUBOIATCS CXEMbI MOJKIIOYEHHS BHEIIHUX IIeTIed BCEX HCMOJIb3yEeMbIX TEXHUYECKUX
CPEICTB, IpHU HEOOXOIUMOCTH YKA3bIBAIOTCS WX OCHOBHBIE TEXHHUYECKHE XapaKTEPUCTUKU.
DyHKYUOHAIbHAS CXeMa aBTOMATH3AlUU U 9jleKmpudeckdsi IPUHIUIHAIbHAS CXeMa BBIHOCUTCS
Ha juct popmata Al. O6wem pazaena 7-12 crp.

O6uuit 006bem crienmanbHOU yactu 31-45 cTp.

7. 3aka0uenue. B 3aki04eHNN clieyeT KpaTKo U3JI0KHUTh OOIINN X0/1 pabOThl, OTMETHUTh
CTEIEHb PELICHHs NMOCTABICHHBIX 3a/1a4, OTMETUTh OblJIa JIM TOCTUTHYTA LIeJIb PaObOThl M K YEMY
Obl MMPHBEJIO BHEJPEHUE PE3YJIbTATOB Ha JaHHOM TEXHOJOTMYECKOM arperare ¢ TOYKU 3PEeHUs
11€J1eCO00pa3HOCTH, BBIPAXKEHHOW B (MHAHCOBOM pe3yibTare. B 3akitoueHHn HEoOX0IuMO
ommemums KaKhe KOHKPETHbIE pe3yibTaThl ObLIM MOJYYEHBl JIMYHO M KaKUe BBIBOABI ObLIN



caenanpl. JOMOMHUTENILHO NPUBOAUTCS KPAaTKUKA PacyeT JId OINPENENIEHUS SKOHOMHYECKOU
s dektuBHOCTH TIpoekTa. OOBEM 3aKITIOUCHHUSI He MeHee 2 CTP.

8. Cnincok nenob30BaHHBIX HCTOYHHKOB.

B sTOM paszzaene npuBOAATCS CCHUIKM HA BCE UCIIOJIb3YEMbIE JINTEPATYPHbIE HCTOUHUKU — HE
MeHee 10 NCTOYHMKOB): TIEpUOIMUECKUE N3JaHNs (KYPHAIIbI); COOPHUKM HAYYHBIX TPYJOB; KHUTH
(yueOHuKH 1 MOHOTpadum).

B xauecTBe nuTEepaTypHBIX HCTOYHUKOB JOJDKHBI B 0053aT€IbHOM MOPSIIKE UCIO0JIb30BAThCS
KypHaJIbl U3 LIEHTpaJIbHOM nepuoanyeckoi neyatu He crapiue 15 set (¢ 2008 no 2023 r), Takue
kak «M3Bectus BVY3oB. UYepnas wmeramryprusi», «Cranby, «YepHble  MeETaUIbI»,
«Qnexkrpomeramnyprus», «Becthuk MI'TY», «HoBoctu uepHol MeTamnyprum 3a pyoexxom»,
«ABtoMaruzanusa. COBpEeMEHHbIE TEXHOJOTUU», «ABTOMAaTH3allUsi B IPOMBIIUIEHHOCTH,
«DNEKTPOTEXHUUECKHE CUCTEMBI U KOMIUIEKCh», «COBpEMEHHbIE TEXHOJIOTUN aBTOMATHU3ALIUNY,
«ABTOMAaTU3UPOBAHHbIE TEXHOJOTUU U MPOU3BOJCTBA» U JIPyrue, a TakkKe y4eOHHKH, yueOHbIe
nocoduss u MoHorpadguu. Mcnosb3oBaHME HWHTEPHET CCHUIOK JOMYCKaeTcsl TOJbKO Ha
MHTEPHET-PECYpPChl O(PULINATBHBIX U3AAaTEIbCTB, FOCYIAPCTBEHHBIX OPTaHOB M OPTraHOB BJIACTH.

9. Ilpuaoxenusi. B mnpunoxeHue cieqyeT BbIHECTH (YHKIHOHAIBHYIO CXEMY
aBTOMAaTHU3alK, MporpamMmy (MOAYNb) pacdyeTa NEePeXOTHBIX MPOILECCOB, HIEKTPUUECKYIO
MPUHIUIHATIBHYIO cXxeMy KoHTypa. [Ipu HeoOxoaumocTu B ciiydae 00JibIoro oobsemMa pasJiesnioB B
MIPUJIO’KEHHUE MOTYT ObITh BEIHECEHBI MaTeMaTH4eCKasi MOJAEIb U pacueThl 10 Hel, a TaKKe pacyer
ASKOHOMMUECKOH 3(pPekTUBHOCTH pabOTHI MPEIOKEHHOTO KOHTYPA YIIPaBIECHUS.

OO6mwmit 00BeM NOSICHUTENBHOM 3anucKu (03 yueTa MpuiIoKeHuid) coctaBisieT 50-65 ctp.

3 CTPYKTYPA U COCTAB KYPCOBOI'O ITPOEKTA

3aKOHUYEHHBIN KypCOBOM MPOEKT JOJKEH BKIKOYATh:

1. Toacnumenvhyto 3anucky, BKIIOYAIOUTYIO:

® TUTYJIbHBI JIUCT;

® JIMCT 33J]JaHUs Ha BBITIOJIHEHUE KYPCOBOIO MPOEKTA;

® COJIepKaHue;

* pechepar;

® BBEJICHUE;

¢ 00IIYIO U CHIeHANIbHBIC YaCTH;

® 3aKIIIOYCHHE;

® CTIHICOK HCIOJIb30BAHHBIX HCTOUYHUKOB U MPUIIOKECHHUS.

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

2. JleMOHCTpalMOHHBIA MaTepuan B (hopMe Mpe3eHTAuH, B KOTOPOU JTO0KHBI ObITh
MIpeJICTaBJICHBI BCE HEOOXOIMMbIE MAaTEpUaIbl JJIS 3aIIUTHI KYpCOBOTO MPOEKTA JUIsl TOKIaaa (Kak
npaBmwio 12-15 cnaitnos, ans noknanga 7-10 munyt). B mpe3eHtanmu (kak ¥ B MOSICHUTEIbHOU
3ammckKe) B 003aTeIbHOM MOPSIIKE TOJDKHBI CONIEPIKATHCS:

. mema, peutaemas npoobiema, yeib U 3a0ayu KypcoBOTO IPOEKTa;

. CMPYKMypa mexHoio2uyecko2o Tpolecca Ui o0beKTa ¢ yKazaHUEM, B paMKax
pa3zpabaTeiBaeMOIl CHUCTEMBI aBTOMATH3AllMH, JMAla30Ha HW3MEHEHHUS KOHTPOJIHMPYEMBIX U
peryaupyeMbIX NapaMeTpoB;

o mpeboganus K pa3padaTbIBA€MON CHCTEME aBTOMATH3aIllMU C YKa3aHHEM HX
HEO0OXOIMMOCTH, a TAKXKE 3aday, PElIaeMbIX CHCTEMON aBTOMATHU3AIINN;
J cXeMa  CMmpYKmypHO-()VHKYUOHANbHOU  Opeanu3ayuu  aBTOMaTU3WPOBAHHOMN

CUCTCMBI YIpaBJICHUSA TCXHOJIOTHYCCKHUM nmapamMeTpoM mponecca, BBIIIOJIHSAOIIEH



NpeabsBICHHBIC TPEOOBAHUS U COIEPKAIINI 3TIeMeHThI nHTerpauun ACY;

. CMPYKMYpHAsi cxema KOHTYypa YIPABIECHHS IIApaMETPOM TEXHOJOTHYECKOIO
mporecca U ero mamemamuyeckas MoOelb, BKIIOYAIONIEH MaTeMaTHYeCKOe IPE/ICTaBICHHE
3aBHCUMOCTEH MEX]ly BXOJAMHU U BBIXOJaMHU 00BEKTa YIPABICHUS U BCEX JIEMEHTOB, BXOSAIINUX
B KOHTYP;

o aneopumm MOJCIHPOBAHUS PabOTHl KOHTYpa B TEPEXOJHBIX PEKUMaX IpU
JNENCTBUH BO3MYILECHUN;

. cXeMa KOMNJIeKCa MeXHUYeCKux cpeocme CHUCTEMBl YIPABICHUS 3aJaHHbBIM
IapaMeTpoM;

. Qynukyuonanenas — cxema  asmomamuzayuy — KOHTypa  peTyIHpOBaHUS,

BKJIIOYAIOIIYIO JJIEMEHTBl HWHTerpamuu ¢ apyrumu noacucremamu ACY, cnenuduxanus
000py/IOBaHUS;

J NeKMpU4ecKkas NPUHYUNUAIbHASA CXeMa KOHTYpa perylupoBaHus;

J epaghuky PacYETHBIX TEPEXOJHBIX TMPOIIECCOB MPU ONTHUMAIBHONW HACTPOWKE
CHUCTEMBI aBTOMATHYECKOTO YIPABICHUS MPU JIEHCTBUM BO3MYIICHHI CO CTOPOHBI Pa3HBIX
anmementoB ACY;

J pe3ynbmamsl UCCIIEA0BAHUS MIEPEXO0THBIX TPOIIECCOB B KOHTYPE aBTOMATHUECKOTO
YIpaBJIECHUA.
. 3aKJIIoueHue mo padore.

3. UepTexu MpOEKTa, BKIFOYAIOIIHE:
® QYHKYUOHANLHYIO CXeMy aBTOMATU3aLUU TEXHOJIOTHYECKOT0 IPOLIecca;

® NPUHYUNUATILHYIO INeKMPUYECKVIO cXeMy KOHTypa aBTOMaTUYECKOTO YIIPaBJICHHUS.
Cxembl BBINONHSAIOTCA Ha Juctax ¢opmara Al — A2, ckiagplBalOTCS B COOTBETCTBUU C

«I"OCT 2.501-88 IIpaBuiia yueta U XpaHEHUsD U MOIIMBAIOTCS K MOSICHUTEILHOMN 3aTUCKeE.

Ecniu B pesynbTare KypCcOBOTO NPOEKTHUPOBAHUS ObUIM TOJYYEHBI JOIMOJIHUTEIbHbBIE
pe3ynbTaThl, TO MX BO3MOXHO IPHUBECTH B TEKCTE IMOSCHUTEILHON 3alMCKH W BBIHECTH B
Mpe3eHTAallMi0 B  paMKax  YCTaHOBJIEHHOro o0béMa. Jlns  ewidenennvix  Kypcusom
BBIIICTIEPEUHUCTICHHBIX ~ AJIEMEHTOB KYpPCOBOTO TPOEKTAa BBINOJHSETCS OICHHBAHHE, IO
pe3yibTaTaM KOTOPOTO JeNIaeTcsl 3aKII0YeHHE O JI0IYCKe K 3alluTe.

4 ITIOPAJOK IIPEACTABJIEHUA U 3AIIUTHI KYPCOBOI'O IIPOEKTA

KypcoBoe mpoekThpoBaHHE MPOBOIUTCS B TeUEeHHE cemecTpa. JlJIs CTYyJIECHTOB 3a0YHOMN
(hopMBbI 00yUICHHSI KyPCOBOM MPOEKT BBITIOJIHATCS JI0 Hauaia CICIYIONMIEH TOCIe BbIIa4YM 3aIaHus
ceccHd. 3aJlaHMe Ha KypCOBOE IMPOSKTHPOBAHME BBIAACTCS MHIUBUIYAIbHO, B TCUCHUE NEPEbIX
08yX Hedelb XOJa KypCOBOTO MPOCKTHPOBAHHUSA. 3a 3TO BpeMs HEOOXOAMMO OOCYAUTH C
PYKOBOJIUTEIIEM KYpCOBOTO IPOEKTa TEMy M IOJATOTOBHTH JIUCT 3a/IaHUsl HA BBIMIOJIHCHHUE
KypCOBOTO TIpoeKTa. JINCT 3a/iaHusI TOAMUCHIBAETCS PYKOBOIUTEIICM.

BrInonHeHne KypcoBOTo MpoeKTa MPOBOJUTCS Ha pe2yisipHoli OCHOBE, C MPEIOCTABICHUEM
PYKOBOJIUTEIIIO TPOMEKYTOUHBIX PE3YJIbTATOB HE PEXKE UeM pa3 6 dge Hedesie. XO]1 BBIIIOJTHEHUS
KYPCOBOTO IIPOEKTa KOHTPOJIHPYETCS PYKOBOIUTEIIEM.

Ilonnocmybio 6vinonHer bl KYPCOBOM MPOEKT B «IJIEKTPOHHOMY BHJIE, MPEACTABISETCS Ha
MIPOBEPKY MPENOJaBaTeN0 MOCPEACTBOM 00pa30BATENLHOTO MopTajia (JAOMycTHMBbIE (OopMaThl
daiiio ODT, ODF, DOC, PPT, PDF) ue nosace, uem 3a 10 Oneu 10 OKOHYAHHS CEMECTpa U
Havana ceccuu. [locie mpoBepku KypCOBOTO IMpOEKTa (CPOK MPOBEPKH He Oonee 3-x pabouux
JHEH) CTYIEHT IOJIydaeT PEelEH3HI0 Ha KypCOBOW IMPOEKT, B KOTOPOWM OTpaxkaeTcs MOIHOTA
BBITIOJTHEHUS 3aJJaHUsI, 3aMEeUaHusl TI0 BBITIOJIHEHUIO TIOCTABIICHHBIX 3a71a4, U PEIICHHE O J0MyCKe
K 3ammure padoThl. J[OMOTHUTETHHO, MOKET OBITh MIPEIOCTABIICH YEK-JTHCT TPOBEPKHU.



[Ipu Hemomycke K 3amuTe MO PEIICHUIO PYKOBOJUTEIS TOCIE YCTPAaHEHHs 3aMEYaHUi /10
OKOHYAHUSI CPOKa KypCOBOTO MPOSKTUPOBAHMS JIOTYCKAETCS €lIe OJHA TOBTOPHAS MPOBEpKA
MaTepHaJIOB KypCOBOTO MPOEKTA.

[Tpu mosryyeHNM JOIMycKa K 3alIuTe Ha3HAYACTCs 1aTa U BpeMs 3aIIUThI KYPCOBOTO MIPOEKTA,
Ha KOTOPYIO HEOOX0IMMO TIOITOTOBUTH BCE MaTEPHAIIbI IPOEKTA B «OyMaxkHOM» Buje. Ha 3ammure
C HMCMOJIb30BAaHUEM MaTEpHAJIOB MPE3EHTALUU JeliaeTcsa Jokiaa (BpeMs nokiaaa 7-10 MuHyT)
Mociie KOTOPOTO JTAIOTCS OTBETHI HA BOIMPOCHI WIEHOB Komuccuu. [1o pesyrnbraTtamMm KypcoBOTO
IMPOCKTUPOBAHMA BBICTABIACTCA OLICHKA.

5 9TAIIbI KYPCOBOTI'O TIPOEKTUPOBAHMUSA

[Ipu BBHITIOJIHEHHH KYpPCOBOTO TMPOEKTA CIEAYEeT TMPUIEPKUBATHCA  CIEAYIOIIEH
MOCJIEI0BATEIILHOCTH BBITIOJTHEHHUS.

1. Tlonmyyenue 3amaHusi Ha KypcOBO€ IPOEKTUPOBAHHUE, MOATOTOBKA JIMCTa 3a/jaHusi, cOop
MCXOJHBIX TAHHBIX, BHIIIOJIHEHUE JINTEPATYPHOTO 0030pa.

2. TlocranoBka menu W (popMyaHpOBKa 3a/ad, pemIaeMbIX B TPOEKTe. BrIMoOJIHEHWE U
MOATOTOBKA  pPE3YyJlbTaTOB  aHalu3a  HMHQOPMAIIMOHHBIX  HWCTOYHMKOB TO  3ajJayam
TEXHOJIOTUYECKOTO  TpOIlecca,  KOHTPOJUPYEMBIM M PETYIHPYEeMbIM  MapaMeTpam,
CYIIECTBYIOIIUM PEIICHHUSM 10 aBTOMATHU3AIINH aHATOTHYHBIX MTPOIECCOB.

3. Ompenenenne, aHamu3 u (Gopmamm3anus oObekTa ynpaBieHus. DopMyIHpOBKa
TpeboBanuii kK ACY B COOTBETCTBHH C 3aJadyaMH TEXHOJIOTMYECKOTO TMporiecca. OmnucaHue
¢byskuii, peanuzyembix ACY.

4. W3yyeHuwe xapakTepUCTHK OOBEKTa YHpaBJIEHUS U OCOOEHHOCTEH MO YNpaBICHUIO
o0bexkToM. Pa3paboTka KOHLEMIMU CHUCTEMbl YIpaBiCHHs C Yy4eToM €€ HWHTerpaluu B
cymectByromue ACY. Pa3paboTka cxembl CTpyKTYypHO-(QYHKIIMOHATbHOM opranu3amnmu CAP.

5. Pa3paboTka MaremaTH4ecKOW MOJENHU KOHTYpa PEerylupoBaHHs U MpEICTaBlIeHUE €€ B
dbopme CTpyKTypHOU cxembl. Pa3paboTka anroputma GYHKIIMOHUPOBAHUS KOHTypa |
BBITIOJIHEHUE BBIYUCIUTEIHLHOTO SKCIEPUMEHTA 10 HCCIEIOBAHUIO NMEPEXOJHBIX MPOIECCOB B
CAP.

6. Beimmosnenune TexHumdeckod peanmsanuu  CAP. Pa3zpaboTka CcXeMBbl KOMILIEKCA
TEXHUYECKUX CPEJICTB, BBIOOP U ONUCaHNE TEXHUUECKUX CPEACTB aBTOMATH3AIUH, U3yUYEHUE CXEM
MOAKIIIOUEHHUSI BHEIIHUX Ilernei, pa3paboTka (QYHKIMOHAIBHON CXEeMbl aBTOMATH3alUU U
ANEKTPUYECKON MPUHIMITHATIEHONW CXEMBI.

7. TloarotoBka pedepara, conepxkanusi, 0POpMICHHE MOSCHUTEILHOM 3allMCKU MOATOTOBKA
Mpe3eHTAlNH U JOKIIaa.

[[J'Iﬂ CTYACHTOB OYHOM (bOprI 06y‘IeHI/I$I Ka)KI[BIﬁ OTaIl IIPOCKTA BBIIIOJHACTCA B XO/C
IMPAKTHUICCKUX 3aHATUH M OICHUBACTCS PYKOBOAUTCIIEM IIPOCKTA. I[J'IH CTYJACHTOB 3a04YHOH
q)OpMLI O6y‘IeHI/IH OTaIllbl IPOCKTA BBIINOJHAKOTCA CaMOCTOATCIIBHO Ha pCFYHHpHOﬁ OCHOBC.
OpI/IeHTI/IpOBO‘IHO, BpPCM: BBIIIOJIHCHU A KAXKA0I'0O 3Talld IIPOCKTUPOBAHUA COCTABJIACT IBC HCACIIM.

Tabmuna 1
CpoKu BBITIOJTHEHHUS ITAMOB MPOEKTa I CTYJACHTOB Pa3IU4HbIX (opM 0OyueHus
27.03.04 27.03.04
DTan BBIOJTHEHUS
O4YHOE 00ydeHue 3a049HOE OOy4YeHHe
1. ITony4yenue Temsl deBpaib, 8 cemecTp SHBapPb, 5 Kypc
KYpPCOBOTO ITPOEKTa
2. BeinosiHeHue u deBpanb — maif, 8 SITHBApb-aIlpelib, 5 Kypc
odopmIIeHHE KypCOBOTO | CEMECTp




IIPOEKTa

3. 3amuTa KypcoBOro Mai, 8 cemectp sAHBapsp, 11 cemectp
MpOEKTa arpenp, 5 Kypc

6 PEKOMEHJALIIMU 11O BBIIIOJTHEHUIO KYPCOBOTI'O ITPOEKTA

Jlj11 KauecTBEHHOM MOJArOTOBKM KypCOBOI'O IPOEKTA U IOJHOTO PELIEHUS MMOCTABJIEHHBIX
3a7a4 HEOOXO0IUMO TIPUACPKUBATHCS CISIYIOIINX PEKOMEHIAINH.

1. BrmonHeHHWE  KypCcOBOTO — MpOEKTa  JEMOHCTPHPYET  CIIOCOOHOCTh  CTYIEHTa
CHCTEMaTHUYECKH, IIEJICHANPABICHHO, a TJIABHOE CaMOCTOATENbHO TPHUHUMATh PEUICHHUS B
nporecce padoThl HaJl IPOEKTOM.

2. PaboTa HaJ MPOEKTOM KypCOBOTO IMMPOEKTUPOBAHMS IOJKHA BECTUCH PETYIISIPHO B TCUCHHE
BCEr0 BPEMEHH C TPEAOCTABICHHEM IPOMEKYTOUHBIX PE3YTHTaTOB PYKOBOAUTEIIO IPOCKTA.

3. Tewma npoekra BEIOMpAETCst HCXOA U3 UMEIOMIEHCsl HH(POPMAIHH 110 aBTOMATU3UPYEMOMY
TEXHOJIOTUYECKOMY TIPOIIECCY M MCXOTHBIX JaHHBIX, TOJYYEHHBIX Ha IPOHM3BOJCTBEHHOU
MIPaKTHKE WA MECTe pabOTHI.

4. Tlocne BbIOOpA TEMBI MPOEKTA W TIOIYYEHHS 3aaHUSI PEKOMEHIYETCsS COCTaBUTH IUIaH
paboTHl M IO BO3MOXKHOCTH OOCYIUTH €ro C PYKOBOJIUTENEM. XOPOIINM PEUICHUEM SIBIISETCS
MOJATOTOBKAa IUTaHA B (QOpMe COJEepKaHWs TIOSCHUTENbHON 3ammcku. [Ipumep mabioHa
COJIepKaHMs TPUBEIEH B KOHIIE ATOTO paszziena mocobusi. B mabioHe mpuBeneHbl Ha3BaHUS
pasziesoB ¥ MyHKTOB B 00IIIEM BUJIE, B CBOEH PabOTE UX He0OX00UMO KOHKPEMUUPOBAMb.

5. Bo BpeMs 3ammMThl KypcOBOTO MPOEKTa YIENSATh BHUMaHUE TNOJIYYeHHBIM B pabote
pe3ynbTaTam, a He OMHMCAHMUIO CXeM, TpadUKoB, U .T.J. (€CIIK ATOTO He TpeOyeT 3aaHue 1 JIOTHKA
nokiana). PekoMeHIyeTcs mpu ONMMCaHuH Pe3yIbTaTOB MCIIOJIB30BATh B OKJIae (pa3bl HAUMHAS
cimoBamu: «B pesynprare aHamM3a yCTAHOBIEHO...», «CQOpMYyIHpPOBAaHBI —CIEAYIOIIUE
TpeOoBanus ...», «OmpeneneHsl mapameTphl...», «[lomydeHo pemienue...», «BbIoTHEH
pacuer...», «Pa3paboTana cxema...», «Y CTaHOBIIEHO, UTO ...», «[loaTBEpk/IeHa B3aMOCBS3b. . .)»
U T. 1.

Ecmu Tpebyercsi chaenath yTOYHEHHE, HAPUMEP CTPYKTYPHI pa3pabOTaHHOW CXEMBI, TO
PEKOMEHYeTCsI MCIOJIb30BATh IEPEUNCIICHUE 3JIEMEHTOB M3 KOTOPOI OHA COCTOWT, HAUYMHAsI C
¢dpa3, nHampumep, «Cxema BKIO4YaeT B ce0s...», «OCHOBHBIMH CHTHAJAMH CHUCTEMBI
SIBIISIFOTCSL. ..», «BBIXOJHBIC CUTHAJIBI HA CXEME NMPUHUMAIOT CIEAYIONIHE 3HAYCHUS...», «Biok
BBITIOJTHSCT CieAyromue (QyHKOuU...», «CucreMa pemaer CieIyloure 3aJavH...», «IeMEHT

CXCMBLI ITPCAHA3HAUYCH...» U T. A.



[I1abm0H MPUMEPHOTO CONEPIKAHUS TOSICHUTEITHLHON 3aIMUCKH

Pedepar

Bsenenue

1. Tema o6meit wactu (15-25 c1p.)

1.1 XapakTtepucTuku 00BbEKTa WK IPOIIecca YIpaBiICHUs

1.2 AHanu3 TEXHOJIOTHYECKOTO Tpoliecca Ui 00bEKTa

1.3 ITpuHLHMITBEI aBTOMATHUYECKOT'O YIIPaBJIEHUs 00BEKTOM WM IIpoLiecca

1.4 IlpemnoxeHue mo aBTOMaTHU3allMM IpOliecca — OINKCAaHUE, KOHLENLHUSA, CTPYKTypa,
apryMeHTanus, CTPyYKTypHO -(yHKIIMOHanbHast opranuzamus ACY.

1.5 BeiBoa 1o pazaeny

2. Tema cnermmanbHOM yacTH (25-35 ctp.)

2.1 HccnenoBanue cBOWCTB OOBEKTa YNpABICHUS MM IpOLiecca, aHalIu3 IPOIIECCOB,
MIPOUCXOISAIINX IPU UHTETPALIUN CUCTEM.

2.2 CrpykTypHas cxema KOHTypa €O ceMOM wuHTerpanuu. Maremarudeckass MOJETb
KOHTypa, 00bekTa U cuctembl unTerpauu CAP.

2.3. AnropuTMmu3anus M NporpaMMHAasl pealu3alys MaTeMaTH4YeCKOHM MOJEeNH KOHTYypa
yIpaBiIeHUs TapaMeTpoM.

2.4 Meroauka BbIOOpa ¥ BEIOOP HACTPOEUHBIX KO3 UILIMEHTOB U HCCIIEI0BaHUE MTPOLIECCOB
(G YHKIIMOHUPOBAHUS KOHTYpA.

2.5 Texuuyeckass peanau3anus pa3pabOTAHHOTO KOHTYpa YIpPAaBJIEHUS: KOMILJIEKC
TEXHUYECKUX  CPEJICTB,  (YHKIMOHAlbHAas  CXeMa  aBTOMAaTH3alluM,  d3JEKTpUYecKas
IPUHLIUINATIBHAS CXeMa KOHTYPa CUCTEMBbI YIIPaBJICHUS

3aKIIroueHue

CnucoK UCIOJIb30BaHHBIX UCTOYHUKOB (HE MeHee 10 MCTOUYHUKOB)

[Tpunoxenus

7 KPUTEPUHU OHEHKH PE3YJIbTATOB KYPCOBOI'O ITPOEKTA

[Ipn omeHKe pe3ylbTaToB KypCOBOTO IPOCKTA BBITMIOJHSACTCS OICHHUBAHUE KaXKJI0TO
JJIeMEHTa TPOEKTa, YKa3aHHOTO i pa3pabOTKM B M. 5.2, a TaKkKe B3aUMOCBS3b MEXKIY
OTAENbHBIMU pazaenaMu. Ocoboe BHUMaHWE MPU OICHUBAHUHU YACIACTCS JIOTHYECKOW CBS3U
OT/ICIILHBIX AJIEMEHTOB MPOEKTa MEXTy co0oii. B Tabn. 1 mpuBeneH OnEeHOYHBIN JUCT, KOTOPHIH
3aMoJIHACTCS PYKOBOJMUTENIEM NPOCKTa M CIY)KUT JJIs KOJMYECTBEHHOM OIICHKHA KadyecTBa
BBITIOJIHEHUS KypcoBOTro mnpoekta. Eciu o6muii 6ann npoekTa cocraBiseT MeHblne, yeM 50% ot
MaKCUMAaJbHOTO YHclia 0alioB, TO 3TO MOXET SBISATHCS OCHOBAaHMEM O HEIOIYCKE MPOEKTa K
3aIUTE U OLEHKU MPOEKTa KaK «HEYIOBIETBOPUTEIHHOY.

ArjioMepanuoHHOe MPOU3BOJICTBO
1. ABTOMaTH3a1Msl TEXHOJIOTUYECKOTO MPOIECCa B IOJATOTOBUTEILHOM OT/AEIECHUN.
Crer.yacte. OnTuMu3anus yrnpaBlIeHHUS MPolieccoM APOOJICHHS MaTepHaloB C IENbI0
JOCTH>KEHHS] MAKCUMAJIbHO BO3MOXHOM MPOU3BOIUTEILHOCTH.
2. ABTOMaru3anusi TEXHOJIOTMYECKOTO Mpoliecca CIeKaHus ariiomepara B ycioBusix OAO
«MMK».
Crnen.uacte. ABTOMaTH3alMs TMpoOllEcCa PETYJIUPOBAHUS CKOPOCTH AarjioJIeHTHI I10
3aKOHYEHHOCTH IMPOIECCa CIIEKAHMSL.
Crnen.yacte. OnTuMmu3aiusl yOpaBi€HUS MPOLECCOM YBIAKHEHUS IIMXThl C LENbIO
obecrneyeHnss MaKCHMalIbHOW MPOU3BOIUTEIHHOCTH arJIOMAIIHH.




Cren.yacts. OnTUMH3aLMs YIPABICHUS MPOLECCOM JI03UPOBAHMS TOIIMBA B LIUXTY C
LENbI0 00ecrieueH sI MAKCUMAJIbHOW CKOPOCTH CTIEKAHUS! arjOIIUXTHI.

Coem.uacte. OnTuUMM3anus mporecca TOO0aBKM YIiepoAa B arjolUXTy C IIEJIbI0
JOCTH>KEHHSI MAKCUMaJIbHO BO3MOXKHOM MPOYHOCTH arjOUIUXTHI.

Kokcoxumuueckoe npou3BoicTBO
3. ABTOMaTH3aIMsI TEIUIOBOTO M TEXHOJIOTUYECKOTO PEKMMA KOKCOBOM OaTapey B YCIOBHUSIX
OAO «MMKp.

Cren.yacte. Pa3paGoTarh aBTOMAaTH3MpPOBAHHYIO CHCTEMY KOHTPOJS U YIpPaBIICHUS
TEIUIOBBIM PEKUMOM KaMep KOKCOBOM OaTapeu.

4. AsBroMaru3alMs TEXHOJIOTUYECKOTO peXrMa paboThl OEH30JbHOIO  OTAENIEHUs
KOKCO-XUMHUUecKkoro mnmpousBojictea OAO «MMK».

Crem.yacte. OnTtuMu3anusi mpolecca BbLACTEHUS O€H30/1a C LENbI0 JOCTHKEHUS
MaKCHMaJIbHO BO3MOKHOTO BbIX0/1a OeH30J1a.

5. ABTOMaTtu3anusg TEXHOJIOTUYECKOTO IIpoliecca YIJIENOArOTOBUTEIBHOTO OTAEICHHUS
KOKCO-XMMHUYECKOTO Mpou3BoAcTBa B yciaoBusIx OAO «MMK».
Crnem.uacts. OnTuMu3anys mnpoiecca ApooOJIeHNs KAMEHHOTO YISl C IEeJIbI0 00ecredeHust
MaKCHMaJIbHO BO3MOKHOU IPOU3BOJUTENBLHOCTH APOOUIBHON YCTaHOBKH.
JloMeHHOE MPOU3BOACTBO
6. ABTOMaTHM3alMs TEIUJIOBOTO M TEXHOJOTHMYECKOro pexnma JToMeHHou meun Nel) OAO
«MMK».

Crnen.yacte. ABTOMAaTHYECKHM KOHTPOJb M YIPABJICHUE IIMXTONOMAYENW W 3arpy3kou
HIUXTHI C UCTIOJIb30BAHUEM CUCTEMBI OECKOHYCHOM 3arpy3KH.

Crer.yacte. OnTuMu3anus mporecca Mojaddl MPUPOJHOTO raza B JOMEHHYIO I€4b C
L[ebI0 YMEHBUICHHS pacxojia KoKca.

Cren.yacte. OnTUMH3ALMS COOTHOUICHHSI PACXOJIOB MPUPOAHOTO raza U TEXHHYECKOIO
KHCIIOPO/Ia € LENbI0 00ecTeyeH!s] MaKCUMaIbHO BO3MO>KHOM NMPOU3BOIUTEIBHOCTH IOMEHHON
MEYH.

7. ABTOMAaTH3alMs TEIJIOBOTO peXHMa BO3MyXOHArpeBaress JOMEHHOM Ne4d B YCIOBUSAX
OAO «MMKp.

Crem.yacte. OntuMuzanys TEIUIOBOTO pPEXUMa BO3JyXOHAarpeBaTelis C  IIEJNbIO
obecreyeHnss MaKCUMaJIbHO BO3MOXHOM aKKYMYJISIIIMM TEIUIa 3a IePHO/] Harpesa.

Crer.yacte. OnTuUMH3aIUs YIOpPaBICHUS MPOIECCOM CHKUTAaHUS TOIUIMBA B MEPHOL
HarpeBa C IENbI0 JOCTH)KCHHUS MaKCHUMaJIbHO BO3MOXKHOM CKOPOCTHM HarpeBa KyroJsa Jo0
3aJJaHHOM TeMIIEPaTypHl.

KuciopoaHo-koHBepTepHOE MPOU3BOICTBO CTAIH
8. ABTOMaTH3aIUs TEIUIOBOTO U TEXHOJOTMYECKOrO PEKHMA BBIIJIABKU CTAJM B YCIOBHIX
KKI OAO «MMK».

Croem.yacte. YmpaBiieHHe TmpoleccoM, oOecrneunBampiiee MNpeIoTBpalleHHEe |
HeJOMyIeHNe BEIOPOCOB pacijiaBa U IJIaKa U3 KOHBEPTEPA.

Crnen.yacte. IIporHo3upoBaHue TEKyLIEro COAEpKaHWsS yIJepoJa B  IIPOLECCE
KOHBEPTEPHOI MIaBKU ( IO aHAIU3Y OTXOISAIINX KOHBEPTEPHBIX T'a30B).

Crmer.yacte. Pa3pabotaTe cuCTEMy HEMpPEpBIBHOTO  PACUETHOTO  OMpPEACTICHHS
TEMIIepaTypbl CTAIH B MPOLECCE KOHBEPTEPHOU IJIaBKH.

IIpou3BOACTBO CTAJM B 3JIeKTPOAYTOBBIX MEYAX
9. ABTOMaTtu3aIMs TEXHOJIOTHUECKOro mpoliecca BbituiaBku ctanu B JICII nepemenHoro Toka
B ycioBusix OAO «MMK».



Cren.yacte. Onrtummsanust sHepretuueckoro pexxuma JCII ¢ menpro JOCTHXKEHMS
MaKCUMaJIbHOU MPOU3BOIUTEILHOCTH TIEUH.

Cren.yacte. OnTUMH3aLMs SHEPIETUUECKOTO peXXUMa IEKTPOAYTOBOH IIIIaBKU C LENbIO
JOCTHUXKEHUS] MUHMMAJIbHOTO Y/IE€JIbHOTO PAacXo/a MIEKTPUUECKON SHEPTUH.

Crneu.uacts. Ontummzaiusi sueprerudeckoro pexxuma [[CII-180 ¢ uenbio gocTuxeHus
MHUHUMAJIbHOU CE0ECTOMMOCTH BBITLJIABIIIEMON CTAIIH.

Cren.yactb. ABTOMaTMdeckoe ymnpasieHue TermioBbiM pexumoMm [JICII-180 ¢
HCI0JIb30BaHNEM MH(POpPMAIIMU O KOCBEHHOM METO/JIE pacyeTa TEeKyIlel TeMIepaTyphl )KUIKON
CTaJIU.

JloBoiKa cTa/IM B yCTAHOBKAX BHeNeYHOH 00padoTKu
10. ABTOoMaTtu3alus TEIJIOBOIO M TE€XHOJIOIMUECKOIO peXHma B arperare JOBOJKU CTajlu
(AJC) B ycnosusix KKI[ OAO «MMK».

Cren.yacte. ABTOMaTH3alLlUsl Ipoliecca JO3UPOBAHUS W IMOJAYM IIJIAKOOOpa3yroIlluX,
JIETUPYIOIIKX U PACKUCIISIIOIINX MaTepUaoB.

11. ABTOMaTu3anusi TEXHOJOTUYECKOTO PEXMMa JTOBOJKHM CTalld B arperare Medb-KOBII
(AIIK) B ycnoBusix KKI[ OAO «MMKy.

Crer.yactb. ABTOMaTU3MPOBAHHOE YIIPABJIEHUE TEIJIOBBIM PEXMMOM HarpeBa MeTaa ¢
HCIIOJIb30BAHUEM CUCTEMBI HEMPEPHIBHOTO TEKYIIET0 KOHTPOJISI TEMIIEPATyphl METalIa.

Crer.yacte. OnTUMH3aIMs SHEPreTHUYECKOro peXuma JOBOJKM CTadd C IENbIo
obecrneueHns MakcUMalbHOU npoun3BoauTenbHocT AITK.

12. ABTOMaru3anus TEXHOJOTHYECKOTO pPEKUMa Mpolecca BAKyyMHPOBAHHUS CTAIH B
YCTaHOBKE MOPIIMOHHOTO BaKyyMHPOBaHUS.

Cnen.uacte.  ABTOMAaTMYECKOE  YOpPAaBJICHUE  MPOLECCOM  BAaKyyMHUpPOBaHUS €
WCIO0JIb30BaHKNEM MHGOPMAIIUU O TEKYIEM COJIep’KaHUU T'a30B B METaJlIE.

13. ABTOMartu3alus TEXHOJOTHMYECKOTO pEeKUMa IpOolecca BaKyyMHUPOBAaHHS CTald B
ycTaHoBKe HUpKyJsiimoHHoro tumna B CIIL OAO «MMK».

Cren.yacte. OnTUMH3aLNS YIPABICHUS PACX0JOM TPAHCIOPTUPYIOIIETO ra3za (aproHa)
C LENbI0 JOCTHKEHHSI MAaKCUMAJIBHON NTPOU3BOAUTEIBHOCTH YCTAHOBKHU.

Cren.yacte. Pa3paboTaTh aBTOMaTH3MPOBAHHYIO CHCTEMY OIpEAETCHUS OKOHYaHUS
rpolecca BaKyyMUPOBAaHUS IPU JOCTHXKEHUH 33JJaHHOTO COJepKaHUs yriiepoia B MeTaluie (1o
aHAJIU3y OTXOAIIUX Ia30B).

Pa3zimuBka craaun na MHJI3
14. ABToMaTH3aI1s TEXHOJIOTMYECKOTO MPoliecca pa3iuBKY CTaIH Ha CIsI00BbIE 3arOTOBKH B
yeaosusax KKI[ OAO «MMK».

Crneun.yacte. ABTOMAaTHYECKOE PEryJIMPOBaHUE YPOBHEH MeTajlyla B IPOMEKYTOUHOM
KOBILIE U KPUCTAJUIN3ATOPE.

Cnen.uacte. ABTOMaTH3MpPOBAHHAs CHUCTEMa YIPABICHUS CKOPOCTBbIO Pa3iMBKU B
3aBUCHMOCTH OT TEMIEPATYpbl CTAJIM B MPOMEKYTOUHOM KOBILIE€ M MApKH pa3iMBaeMOu
(HarmpumMep, TpaHCc(hOPMATOPHO) CTAJIH.

15. ABTOMaTH3a1Ks TEXHOJIOTUYECKOTO MPOLEecca pa3IuBKU CTAJIM HA COPTOBBIE 3arOTOBKH B
yenoBusix DCIIL OAO «MMK».

Crnem.uacte. ABTOMaTH3alMs TIpoliecca oxjdaxiaeHus Metamuia B 3BO ¢ menbro
JOCTH>KEHHSI PABHOMEPHOTO OXJIAXKICHHS 3arOTOBKH.

IIpoxaTHOE NPOU3BOACTBO
16. ABTOMaTtu3anus TEIIOBOrO pexXMMa METOIMYECKUX reuel B ycnoBusx ctana 2500 OAO
«MMK».



Crnem.yacte. OnTUMHU3AIMS YOPABJICHHUS TPOIIECCOM CXKUTAHUS TOIUIMBA C IEJIbIO
JTOCTH>KEHHSI MAKCUMaJIbHO BO3MOYKHOM CKOPOCTH HarpeBa MeTasuia.

Croer.yacte. Pa3paboTaTh aBTOMATUYECKYH) CHUCTEMY OMNPEACTCHHUS  TEKYILEro
TEMIIEPATYpPHOTO COCTOSIHUSI HarpeBaeMoro MeTajljla Ha BbIXOJIE U3 TNe4YH C IEJIbI0
CTaOMIM3aIMu TeMITepaTyphl packara CsIOOBBIX 3aTOTOBOK.

17. ABromaTHu3anys TEIUIOBOTO peXUMa IpU HarpeBe MeTaiia B nedax craHa 2000 OAO
«MMK».

Cremn.uacts. OnTUMHU3ALMS YIIPABICHUS MPOIECCOM CKUTAHMS TOTUIMBA B 30HAX HarpeBa
C eJIbI0 MUHUMU3AIIMHY 3aTpaT TOIUIMBA HA HAarpeB.

Crer.gactb. ABTOMaTHYECKasi CHCTEMA MPOTHO3UPOBAHUS M KOPPEKIIMU OOIIETO BPEMEHH
HarpeBa KaXKJI0¥ 1Mo jaBaeéMoi 3aroTOBKHU.

18. ABTOMaru3anus TEIJIOBOIO pEKMMa METOAMYECKUX medel coptoBoro crana OAO
«MMK» (110 BBIOODY).

Crem.uacte. ABTOMAaTHYECKass CHCTEMa KOPPEKIIMH TEIJIOBOIO0 pPEXHMMa Te4Yd TpU
W3MEHEHUHU TEKYIIEeH MPOU3BOAUTEILHOCTH CTaHa.

19. ABTOMaTH3alUs TETUIOBOTO PEXKHMA CBETJIOTO OTXKHUTa METajla B TMe4ax KOJIMAaKOBOTO
trna gucronpokarHoro nexa JIIL-5 OAO «MMK».

Crem.uacte. ABTOMATHYECKass CHCTEMa pPETyJIUPOBAHUS TEMIEPATYPhl OTKUTAEMOTO
MeTajla C Y9eTOM JTUHAMHUKHU KOJIMaKOBOM M CTEHIOBOM TepMoIiap.

20. ABTomaTm3amms TEIJIOBOIO peXMMa B 30Hax HarpeBa OamenHou meunm AIHII mexa
nokpbITHit OAO «MMK».

Cremn.uactb. ABTOMaTH3HPOBAHHASI CHCTEMA BKJITFOUCHUS TOPEJIOK C ETBI0 CTAOMIIM3AIIIN
TEMIEpaTypbl TOJOCHI Ha BBIXOJE W3 YydacTKa HarpeBa U oOOecCHeueHuss COXPaHHOCTU
paauaImoOHHBIX TPYO.

ConyTrcTBylonye Npou3BocTBa
21. ABTOMaTH3aIus TEIJIOBOTO pexnMma naporeneparopa (kotna) TOL OAO «MMK»y.

Crer.yactb. ABTOMATH3MpOBaHHas CHCTEMa KOPPEKIMH  TEIUIOBOTO  peXHuMa
naporeHepaTopa npu U3MEHEHUU KOJIMYECTBA BbIPA0aThIBAEMOM 2JIEKTPOIHEPTUH.

22. ABTOMaTH3alusl TEIUIOBOTO PEXMMa PaCHbUIMTEIBHOTO CYIIWJA JJsi MPUTOTOBIICHUS
IPaHyIUPOBAHHBIX IUIAKOOOPA3YIOIIUX CMECEH.

Croer.yacte. ABTOMAaTH3allUsl TEMIIEPATYPHOTO pPEXKMMa U YIpPaBICHHE MPOLECCOM
COKMTaHus TOILIMBA JJIS MTOJIY4YEeHUS 33/IaHHOTO KayeCTBa CMECH.

23. ABromaTu3alys TeIJIOBOrO peXuma Ieuei s CyIIKA U OTXKUTa U3/IeTTUH OTHEYITOPHOTO
npousBoactBa OAO «MMK».

Croer.yacte. ABTOMAaTH3alMsl TEIUIOBOTO pPEXHUMa IMe€4e C Lelbl0 JOCTHKCHHUS
TpeOyeMoro KauecTBa OTHEYHOPHBIX U3ICIIUN.



