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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

«ABTOMaTH3ALUSA METAJULy pPTUYECKOTO IIPOU3BOJCTBA» ABIIAETCSA
oOsi3arenbHON AMCHUIUIMHON BapuaruBHoW yactu OOIl moAroToBkw marucTpa Io
HanpasineHuto 220402 — Merautyprua. «ABTOMaru3anuss METALULYPIHYECKOrO
IIPOU3BOJICTBa) — HAy4YHasl JUCLUIUIMHA, IPEIMETOM H3Y4YEHMsS] KOTOPOH SBIISIOTCS
UH(pOpPMaLMOHHbIE IIPOLIECCHI, IIPOTEKAIOIINE B ABTOMATUYECKUX u
ABTOMATU3UPOBAHHBIX CHUCTEMax YIPaBIICHHUS. «ABTOMAaTH3ALIHS
METALTYPrU4eCKOro IIPOU3BOJICTBA BBISIBJSIET ~ OOIIME  3aKOHOMEPHOCTHU
(GYHKIIMOHUPOBAHUS,  NPUCYLIME  aBTOMAaru4ecKUM CUCTEMaM  pa3IMYHOMU
¢usnyeckor MPUPOAbI, 1 HA OCHOBE ATHX MPHUHIIMIIOB pa3padarbiBacT COBPEMEHHBIC
3¢ (EeKTUBHBIE  ABTOMATUYECKHME  CHUCTEMbl  YINpPaBIEHUS  METAUIypPrUYeCKUMU
IIPOLIECCAMM.

[lenpto u3yueHUs IUCUMIUIMHBI SBISETCS: (OPMUPOBAaHHE Yy CTYICHTOB
3HAHUA W yMEHHW IO CHCTEMHOMY AaH&IN3y TEXHOJOTMYECKUX IIPOLIECCOB Kak
OOBEKTOB aBTOMArTM3allMd, [0 pEHIeHUIO 33Ja4 aBTOMAaru3alud  PasIMYHBIX
TEXHOJIOTUYECKUX MPOLIECCOB LBETHON METALIYPrHM; CO3JAaHUI0 W DKCIUTyaTaluu
ACY TII uBeTHON METAJUTYpruu.

«ABTOMAaTH3aLMA METALTYPrU4ECKOro IIPOU3BOJCTBA) ABJISIETCS
HEOOXOAMMBIM 3BEHOM IIeNH, OOECHEeUUBAOLIEH HENPEepbIBHOCTh CHELUATBHOM
IIOATOTOBKH CTYIEHTOB, IIOCKOJIBKY B HEM LIUPOKO HCIIOIB3YIOTCS, 3aKPEIUIIOTCA U
NPUMEHSIOTCS  HAa  NPAKTUKE  3HAHUS,  [PUOOPETEHHbIE  NpPU  HU3YUYEHUU
OOLIETEXHUYECKUX U CTICHUATbHBIX TUCHUTUINH.

1.2 3apauyn u3y4yeHUus JUCHUTIMHBI

3amaueld M3y4YeHMs] JUCHUIUIMHBL SBISICTCS: MNPUOOpPETEHHE 3HAHUM TI0
NPUHIMIAM TOCTPOCHUS, (PYHKIIMOHUPOBAHUS, pa3pabOTKH, NPOEKTUPOBAHUSA U
skcrryarauun  coBpeMeHHbIX ACY TII nBetHoil Metamnypruu. BeImycKHUK,
OCBOMBIIMK  MpoOrpaMMy  MarucTparypbl  JOJKEH  OBITh  TOTOB  pEIlaTh
npodecCHOHAbHBIC 337adyd, B TOM YMHCIIC MPOU3BOJICTBEHHO-TEXHOJIOTHYECKONH |
MIPOEKTHOM AESATEIbHOCTH.

OOyuaromuiicss TOKEH OBITh TOTOB PeIarh 3a/1auu:

-cbop, o00OpaboTka, aHaTM3 W CHUCTEMaru3alus  HAYYHO-TEXHHUYECKOMN
nHpopMmaruu,

-aHAJTU3  COCTOSIHUSA ~ HAYYHO-TEXHUYECKUX MpoliieM TmyTeM  1moadopa,
W3YUYEHUS W aHaluM3a JIMTEParypHbIX M TAareHTHBIX HWCTOYHMKOB B 00JacTH
aBTOMATHU3AllMU W yIIPaBJICHNUS,

-BBIOOp METOJIMK M CPEJICTB PEIICHMs 33a4 10 TeMe UCCIIEeIOBAHNUS;

-MIOJTyYEHUE W TPEJCTABICHUE PE3yJbTaroB padOThl C HCIOJIH30BAHUEM
COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTUH W NPUKIATHBIX IPOTPAMMHBIX
MIPOJIYKTOB.

B pesynbrare u3ydeHHs NUCUUIUIMHBI CTYACHTHI TOJNYYalOT HEOOXOIUMBIC
3HAHUS TI0 MPAKTHUYECKOMY IMOCTPOCHHUIO U MPOCKTUPOBAHUIO COBPEMEHHBIX CHCTEM
AaBTOMATHU3AllUU U YIIPABJICHUS.



1.3 IlepeyeHbp NJIaHMpPYyeMbIX pe3yJbTATOB OOy4YeHHMS] MO JAUCHUILINHE

(Mo1yJ110), COOTHECEHHBIX

o0pa3oBaTeJIbHOM MPOrPaMMBbI

C IJIAHUPYEMBIMHA pe3yjJabTarTaMu O0CBOCHUSA

Koa n HanmeHoBaHue MnHaOnKaTopa
OOCTWXEeHNA KoMmneTeHunmn

3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninnHe

IIK-5: CniocoGen pemiath 3a1a4m, OTHOCSIIIIHECS K MPOU3BOACTBY HBETHHIX META/LJIOB
U3 MHHEPAJIbHOI0 BTOPMYHOIO CHIPbSi, HA OCHOBE 3HAHUI TEXHOJIOTHYeCKUX
NpoueccoB, 000pyA0BaHUS, CTPYKTYPbI METAJIyPrH4eCKOr0 NIPOM3BOACTBA

IIK-5.3: 3naet
IPOM3BOJICTBEHHBIE TPEOOBaHNUS
IIPU pEeTU3ALUUA TEXHOJIIOTUNA U
JKCIUTyaTaluy 000py10BaHuUsS

COBpPEMEHHBIC TEH/ICHIIUU PA3BUTHS U OCHOBHBIC
po0JIeMbI B 00J1aCTH TEXHOJIOTUN U DKCILTyaTariif
000pyI0BaHMsI; METO/BI M CPEACTBA PEIICHHUS 33124
ABTOMATH3AIMH B 00JIACTH METALTYPIrHH; HOPMATHBHO-
TEXHUUYECKYIO JOKYMEHTAIMIO HA TPOSKTUPOBAHUE
COBPEMEHHBIX CHCTEM YIPABICHHUS TEXHOJIOTHYECKUMH
poleccamu

HCII0JIh30BaTh COBPEMEHHBIE TEXHOJIOTUH 00paboTKH
nH(pOpMAIIH, TEXHUYECKUE CPEJICTBA YIIPABICHUS,
BBIYUCIIUTENLHYIO TEXHUKY TPH MPOSKTUPOBAHUHT
CUCTEM aBTOMATH3AllUU U YIIPABICHHUS

METOJaMH U CPEJICTBaMH MTOUCKA, aHATN3a
MIPOU3BOJICTBEHHBIX TPEOOBAHMIA U TIPEICTABICHUS
HAyYHO-TEXHUYECKOH MH(MOPMAIINU TS PEIICHHS 3a/1ad
B IIPEeIMETHOM 00J1acTh

[1K-5.4: BeisBiser obmue
3aKOHOMEPHOCTHU
(GYHKIMOHUPOBAHUS, IPUCYIIIHE
ABTOMAaTU4YeCKUM CHCTEMaM
pazIMyHON (U3NUECKOI
IPUPOJIbI, U HA OCHOBE ATUX
HPUHIUIIOB pa3padarbiBacT
coBpeMeHHbIE 3 (PeKTUBHBIE
ABTOMAaTU4YeCKUE CUCTEMBI
yIpaBJIeHUS
METAUTyprUYeCKUMHU
nporeccamu

COBPEMEHHOE COCTOSIHUE U TCHACHIUU PA3BUTHS
ABTOMATHU3AL[MU Ha MIPEANPUATHIX METALTYPrU4eCKON
OTpAacJIX; IPUHLHUIIBI IOCTPOCHUS COBPEMEHHBIX CUCTEM
ABTOMATUYECKOTO Y ABTOMAaTU3UPOBAHHOTO YIIPABJICHHUS;
0COOEHHOCTH METATYPrUYEeCKHUX MPOLIECCOB C TOUKH
3pEHHUsI ABTOMAaTH3alUN

BBIIIOJIHATH [IOUCK U AHAIN3 HAYYHO-TEXHUYECKOU
MH(OPMAIMK O TEXHOJIOTUYCKHUX MTpoLieccax U 00beKTax
YIIPABIICHUS; aHATU3UPOBATh I1OJYyYEHHBIC 3HAaHUA U
HAaKOIUICHHBINA ONBIT IPU PELICHHUH 33]a4 yIPABICHUS
pealbHBIMU TEXHOJIOTUYECKUMHU MPOLECCAMU

HAaBBIKaMH MPOEKTUPOBAHUS CUCTEM aBTOMATH3ALUH C
y4eTOM MPOMU3BOJCTBEHHBIX TpeOOBaHM, opopMiIeHHs U
MpeicTaBlIeHUs] HHPOPMAIUU [0 MaTepuanam u
IpoLeccaM € UCIOJIb30BAHUEM COBPEMEHHBIX
MIPOTrPAMMHO-TEXHUYECKUX CPEJCTB

1.4 OcobeHHOCTH peaM3auuM JUCHUATIIMHBI

SI3BIK peann3anuy TUCUUILIMHBL Pycckuil.

Jucturuinaa (Moayis) peanusyercs ¢ npumenenueM D0 u JIOT

URL-anpec u Ha3BaHHWE 3JIEKTPOHHOTO oOydaromiero kypca: https://e.sfu-
kras.ru/course/view.php?1d=22578

HpI/I HU3OYCHUU JUCHUINIMHBI HUCIIOJIB3YIOTCA MATCpUAiIbl, HAXOAAIMINUCCA B OTKPBITOM

JOCTYTIE..




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1.(36)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
CamocrosiTesqbHas padora 4 (144)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. OcHOBBI YHIpaBJICHHS TEXHOJIOTHYECKHMH MPOLEeCCAMU

1. CocTosiHue U 3a7a4i aBTOMATU3AlMN TEXHOJIOTHUYECKUX
MPOLIECCOB LIBETHOW METAILITYPrHH:

OCHOBHBIE TIOHSTHS YIPABJICHUS. 3a1a4 aBTOMaTU3alUN
TEXHOJIOTUYECKHX MPOLIECCOB IBETHOW METALTYPTHH.
CoBpeMEHHOE COCTOSTHIE aBTOMAaTHU3aIlluHU.

2. CoBpeMeHHbIE MPUHIUIIBI TIOCTPOCHUS CUCTEM
yHpaBJIeHUS TEXHOJOTHUECKUMHU

npoueccamu: Kiaccuduxaiys cucteM aBTOMaTH4E€CKOro
peryiaupoBaHus U yrpasieHus. OCHOBHbIE PUHIUITBI
ynpasieHus. CTpyKTypa 1 OCHOBHbIE KOMIIOHEHTBI
ACYTII. XapakTepuCTUKH TUHAMHUYECKUX CUCTEM.
CTpyKTypHBIE CXEMBI CUCTEM. ABTOMaTHUECKHE
PETYJISTOPBI, TUIOBBIE 3aKOHBI PETYIMPOBAHHUS.




3. Mertammyprudeckue mporecchl Kak 00beKThI
ynpasienus: CBoiicTBa 0OBEKTOB yNpaBICHHUSI.
OCc0o0EHHOCTH METALTYPTHYECKUX TPOIECCOB KaKk 00bEKTOB
YIPaBJICHUSA.

4. CucteMbl aBTOMAaTHYECKOIO PETYIUPOBAHUS U
ynpasinenus: OcHoBHble oHaTUA. Knaccudukarus cucrem.
CocraB ACP. CtpykrypHbie cxeMbl cucteM. KommnberoTepHoe
MOJIeJIMPOBaHNE JUHAMUYECKHUX MIPOLECCOB B CUCTEMAX.
AHanu3 KauecTBa Ipoliecca peryJupoBaHusl.

2. TexHuuyecKHe CpecTBA aBTOMaTH3allMK

1. MeTtoap!l ¥ cpeicTBa UBMEPEHUS TEXHOJIOTHUECKUX
napameTpoB: OCHOBBI METPOJIOTUU. METOIbI M CpeICTBA
M3MEPEHUS TEMIIEPATYpPhI, JABJICHHS, PACX0/a, YPOBHS,
aHaIM3a COCTaBa U U3MEPEHHUS I1apaMeTPOB BEIIECTB.
Enununer uzmepenus. Knaccudukamus cpencts
u3MepeHus. Uurennekryanpabie garauku. O030p phIHKA
MIPOU3BOJIUTENEH CPEACTB U3MEpeEHUs. McronHuTENbHbIE
MEXaHU3MBbI U PETYIUPYIOIINE OPraHbl.

2. MuKpoIpoLECCOPHBIE CPEACTBA CUCTEM YIPABIICHUS
TEXHOJIOTHYecKUMH npoueccamu: [Ipumenenue
MHUKpPOIIPOLIECCOPHOM TEXHUKU U MUKpo-OBM B ACVYTIIL.
AnmaparHble cpeicTBa MUKPOIIPOLIECCOPHON TEXHUKHU.
Knaccuduxanus PLC. Kpurepuu Beidopa PLC.
KoHTposeps! 0Te4ecTBEHHOTO U 3apy0esKHOTO
npousBoacTBa. Cocpe0TOUEHHBIE U PACIIPEECIIEHHBIE
MHUKPOIIPOLIECCOPHBIE CUCTEMBI YIIpaBiIeHUs. Pexumbl
ucnoas3zoBanusg OBM B ACVYTIL.




3. [Ipob6neMb1 uMmopTO3amMeIieHus: B 00J1acTh
MPOMBINUICHHON aBToMaru3amu: O030p phIHKA
MIPOU3BOJIUTENICH CPEACTB MPOMBIIIICHHOW aBTOMATH3allNH.
[Touck aHamoOroB 0T€4eCTBEHHOTO 000PYAOBaHUS. AHATIN3 2 2
poccuiickoi crienup Ky dKCIUTyaTaliy CPEICTB
aBTOMaTu3auu. TpyAHOCTH pEeIIeHUS 3a1a4n
UMIIOPTO3aMEIIeHHsI B 00J1aCTH aBTOMAaTU3AIIH.

4. TexHnuyeckue cpeacTBa U3MEPEHUS TEXHOIOTUYECKUX
napameTpoB: AHAIU3 METO/I0B U3MEPECHUS
TEXHOJOTMYECKUX MapaMeTPOB (TeMIIepaTyphl, pacxoa,
YPOBHSI, JIaBJICHUS). Y CTPOMCTBO U MPUHIIUIT JEHCTBUSA
cpencTB u3Mepenus. Mzyuenue nmpasui BIOOpa CpeaCcTB
n3MepeHuil. HTennekTyaibHble JaTYUKU. 3HAKOMCTBO C
IPOAYKIIMEH OTEeUECTBEHHBIX U 3apyOeKHBIX
IIPOU3BOAUTEIICH CPEACTB U3MEPEHUN.

5. XapakTtepucTuku cpeacTB usmepenuit: Cucrema
KJIacCU(UKAIK CTEIeHEeH 3alUThl 000JI0UKU
AJIIEKTPOOOOPYAOBAHUSL OT MPOHUKHOBEHUSI TBEPIBIX
IPEMETOB U BOJIbI B COOTBETCTBUH C MEKIYHAPOJHBIM
crangaptoM IEC 60529. B3peiBoOe3onacHoe 060py10BaHuE
(B3pBIBO3AIUIEHHOE 000PYIOBAaHNE) U B3PBIBO3AIIINTA.

6. BpIOOp TeXHUYECKHX CPEACTB aBTOMATU3ALMN: AHAIH3
o0BeKTa ynpaBieHus. BbiOOp KOHTPOIUPYEMBIX U
pEryJIMpyeMBbIX MapamMeTpoB. BeIOOp TEXHUYECKUX CPEeNICTB
u3Mepenuit st ACY TII mo karamoram nmpou3BOAUTENEH.

7. llpumenenue PLC B ACY TII: M3yuenue cTpyKTypsl
PLC. Knaccudukarus u Bei6op PLC. PLC oTeuecTBeHHBIX
U 3apyOeKHBIX TTponu3BoauTeNei. [loBbIIeHre HaTe)KHOCTH
TEXHUUYECKHUX CHCTEM.

3. ABTOM&TI/IZ{H]JOBZ\HHI)IC CHUCTEMBI YIIPABJICHHUA TCXHOJOIrNYCCKUMMU IIPOECCaMu
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1. ABTOMaTu3MpOBaHHbBIE CUCTEMBI YIIPABICHUS
TEXHOJIOTUYECKUMHU nponeccamu: HasHauenue, 1ienu u
bynkuuun ACYTII. CoBpeMeHHbIE TEHACHITUN B
noctpoeruu ACYTII. IIporpammHoe obecriedeHue
BepxHero ypoBHsd ACY TII. Posb uenoBeka-oneparopa B
ACYVYTIL IIpencrasnenue nHpopMaIu oneparopy.
[TpriMepsl aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABICHUS
METALTYPrU4eCKUMU MPOLIECCAMHU.

2. IIpoexktupoBanue cucreM aBroMaruzanuu: HopmarusHo-
TEXHUYECKas JOKyYMEHTalus Ipu npoektupoanuu ACY
TII. O6ume cBeaeHus 0 GYHKIIMOHATBHBIX CXeMax
apromaruzaiuu. [Ipumepsl QyHKIIMOHATBHBIX CXEM
ABTOMAaTU3alK TUIIOBBIX OOBEKTOB.

3. ABTOMAaTU3UPOBAaHHbIE CUCTEMBI YIIPaBICHUS
pOM3BOJACTBOM: Mepapxus 3aa4 ynpaBieHHUs.
[Iporpammuoe obecneuenue. PasnoBuanoctu ACVII.

4. PazpaboTka GyHKIIMOHATBHBIX CXEM aBTOMAaTHU3allUN:
N3o06paxeHne TEXHOIOTHYECKOro 000py10BaHUS U
KOMMYHHKaUui. M300paxeHue npubopoB U CpeacTB
apromaru3anuu. I papudeckoe opopmiieHue
GyHKIMOHATHEHBIX cxeM. [IpuMepbl pyHKIIMOHATBHBIX CXEM.
BrIinonHeHue cxem ¢ IpUMEHEHUEM KOMITBIOTEPHBIX
CPEJICTB.

5. Hucneruyepuzanus B ACY TII: 3anaun u mpoOiemsl
mucnieruepuzaun. Oynkiun SCADA-cucrem. O630p
SCADA-cuctem. Co3nanne skpaHa oneparopcKou
CTaHIUH.

6. 3yueHue TeopeTuyecKkoro Marepuaina

54

54

7. BpIOJIHEHUE UHIUBUAYAJIBbHBIX 3aaHUI

72

72




8. [ToaroroBka K 3a4eTy

18

18

9. 3aueT

Bcero

18

18

18

18

144

144
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10.

11.

12.

13.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

Npanosa I'. M., Ky3uenos H. /1., Yuctsakos B. C. Temnotexuuieckue
HU3MEpPEeHUS U TPUOOPHI: yueOHUK 1715 By30oB(MockBa: MOU).
bnarosemenckas M. M., 3no6un JI. A. MadopmManinoHHbIe TEXHOIOTHA
CUCTEM YIIPaBJICHUS TEXHOJIOTMUYECKUMHU MpOoIecCaMu: YUeOHUK ISl BYy30B
(M.: Bpicm. mik.).

Kapramos b. A., IIpuBanos A. C., Camoitnenko B. B., Taramupos H. 1.,
Kapramos b. A. KoMnbroTepHbIE TEXHOJIOTUN U MUKPOIIPOLECCOPHBIE
CpeliCTBa B aBTOMAaTUYECKOM YIIPaBIICHUH: yueOHOE MOCOOMe IO TUCITUTUTHHE
"ABTromarunueckoe ynpasieHue"(Poctos-na-J{ony: ®deHuUKC).

HBanoB A. A. MoaepH#3aliys MPOMBIIIUICHHBIX MPEANPUATUHN Ha 6aze
COBPEMEHHBIX CUCTEM aBTOMAaTH3alMU U YIPABICHUS: ydeOHOe Tocooue Jiis
CTYJIEHTOB BY30B, 00y4artomuxcs 1o HanpasieHusm 15.04.04
"KOHCTpYKTOPCKO-TEXHOJIOTUYECKOE 00ECTIEUeHNE MAIIMHOCTPOUTEIBHBIX
npou3BoAcTB", 15.04.05 "ABTOMAaTH3aIMs TEXHOJIOTHUYECKUX IPOLIECCOB U
npou3BoJCcTB (MamHocTpoeHue)" (Mocksa: Dopym).

[Mannpos b.B., Yynakos A.J[. TexHnueckue cpeacTsa aBTOMaru3aluu:
yueOHuK.; nonyuieHo MO PO(M.: Akanemus).

Angnpees E. b., [lonansko B. E. Texuuueckue cpeAcTBa CUCTEM YIpPaBICHUS
TEXHOJOTMYECKUMU MpoLeccaMy HE(PTIHOM U ra30BOM POMBIIIJIEHHOCTH:
y4eOHOe 1mocoodue mo Kypey "ABTomMaru3amus TEXHOIOTUYECKUX
nporeccoB"(MockBa).

[Tannpos b. B., [llanapun A. A., Uynakos A. JI. ABToMaru3auus
MPOM3BOICTBA (MeTAI000padoTKa): yueOHuk(MockBa: M31. meHTp
"Axanemus").

I'munkos I'. M., KoceipeB A. U., llleBnos E. K. KonTposib 1 aBTOMaruzanus
METAJUTYPTUYECKUX MPOIIECCOB: YUEOHHUK JIJIsl BY30B IO CHEIUATLHOCTH
"Metamutyprust yepHbix MetaiioB" (MockBa: Merammyprus).

Ounmunc Y., Xap6op P., Konsinos b. Y. Cuctems! ynipaBinenus ¢ o0paTrHoit
cBs3pt0(Mocksa: Jlaboparopus bazoBbix 3HaHMiI).

Turtosckuit A. B., JIpyxununa A. A. TexHnueckue u3MEpeHHs U IPHUOOPHI.
[TnoTHOMEpBI. AHATM3aTOPHI COCTaBa BEUIECTB: yueOHOE TocoOne
(Kpacnosipck: KpacHosipckas akaneMus LIBETHBIX METAIJIOB U 30J10Ta
[TALIMu3])).

TutoBckuit A. B., lpyxununa A. A. Texuuueckue u3MepeHus: U IprUOOPHI.
TepmomeTpsl. ManomeTpsl. Pacxogomepbl. YpoBHEMEPHL.: ydeOHOE Tocooune
(Kpacnosipck: KpacHosipckast akageMus LIBETHBIX METAIOB U 30J10Ta
[TALIMu3)).

bnunos O. M. ABTomaru3aiusi METALTYPrU4ecKuX reyeil: yueOHuK AJis
CTYJCHTOB BYy30B, 00ydaromuxcs mo crei." TeroTexHuKa 1 aBToMaTH3atus
Metautyprudeckux neueid"(MockBa: Mertanmyprus).

benenbkuii A. M., bepapiies B. @., baunos O. M., Karanos B. 1O.
ABTOMarnyeckoe ynpaBJIeHHE METAUTYPrUYeCKUMU ITPOLIECCaMU: YUEOHHUK
115 By30B(MockBa: Metamutyprus).
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14.  Iummapes B. FO. Tunosblie 351eMEHTHI CUCTEM aBTOMATHYE€CKOTO
yHpaBieHus: y4eOHUK Uil CTYACHTOB YUpexXJIeHUl cpea. npod.
obpazoBanus 1o crer. 220301 "ABTomaruzaiusi TEXHOJIOTUYECKHUX
MIPOIIECCOB M MPOU3BOACTB (10 oTpaciu)"(MockBa: Akanemusi).

15.  Cxwuprnanze A. I, boukapes C. B., JIeikoB A. H., bopuckun B. I1.
ABTOMaTH3aIUs TEXHOJIOTHYECKUX MTPOIIECCOB: yueOHOE TTocoOure Jist
CTYJICHTOB BY30B, 00YYalOIIMXCs 10 HApaBJIeHUIO "ABTOMaTHU3aIUs
TEXHOJOrn4eckux npoueccos u npousBoAcTB"(Crapsiii Ockon: THT).

16.  Xwurtnukos lO. 3., Kuraukos b. 0., Cxuptnanze A. I'., Cumakos A. JI.,
Bopkyes /. C., Kutaukos lO. 3. ABroMaru3zaiusi TEXHOJIOTHYECKUX U
IIPOU3BOJICTBEHHBIX ITPOLIECCOB B MALIMHOCTPOCHHUH: YUEOHUK [IJIs1 BY30B 10
HarpaBjeHut0 "KoHCTpyKTOPCKO-TEXHOJIOTHYECKOe o0ecreueHne
MaIuHOCTPOUTENbHBIX Mpou3BoACTB"(Crappiii Ockoin: THT).

17. Cocuun O. M., Cxuptnanze A. I'. Cpencrsa aBToMaTu3anuu U yIpaBICHUs:
yueOHUK(M.: AKaneMus).

18.  Kyxkyii I.M., Onunouko B.®. ABromaru3zaius JIUTEHHOTO MPOU3BOACTBA:
ydyebHoe nmocodue.; nomnymieHo MO obpasoBanust Pecnybnuku benapyce
(Munck: HoBoe 3HaHue).

19.  3opukryes B. 1., 3aruaymnusn P. P., JIrotoB A. I'., Hukutusn 0. A.,
Cxuptnanze A. I'.,, 3opuktyeB B. L. YnpaBnenue TeXHOTOTHYECKUMHU
nporeccamu B MammHOCTpoeHuu: yaeOHuk(Crapsiit Ockon: THT).

20.  JIeicenko J. B. IIpoekTupoBaHre aBTOMaTu3uPOBAHHBIX CUCTEM yIIPABICHUS
TEXHOJOTMYECKUMU MpoLeccaMu: HayuyHoe n3nanue(Mocksa: Paguo u
CBSI3b).

21.  OcwunosaB. A., Tuxonos B. I1., /Ipyxxununa A. A., ®enoposa H. B.
ABTOMAaTHYECKOE YIPABICHNUE METALTYPTUIECKUMHU TIPOIIECCaAMHU: TOCOOHE
10 KypCOBOMY U JAUILNTIOMHOMY IipoekTupoBanuto(KpacHospcek:
Nudopmarmonno-nonurpaduueckuit kommieke [UIK] COY).

22.  Iumos O. B. OnemeHTsI cucteM aBromMaru3anuu. Kontposepst,
oreparopHble MaHEeu, MOYJIM yIAIEHHOTO JIOCTYIIA: JIabOpaTOPHBIi
npakTukyM(Mocksa: Jlupexkr-Menua).

4.2 JIMueH3UOHHOe ¥ CBOOOXHO PacCHpoCTpaHsieMoe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IIPOrpaMMHoOe
obecrevyeHune, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLEH3HUI0, a TAK:Ke CBOOOTHO
DACNDOCTDaHsieMOe IDOrDAMMHOe o0ecreyeHme):

1.  IIporpammusie npoayktel MathCAD, MatLab, Microsoft Office: Word, Excel,
Power Point, Visio mist ananmu3a, pacyeTa ¥ HMUTAIMOHHOTO MOJICTUPOBAHUS
CHCTEM aBTOMAaTHYECKOTO YIPAaBIICHUS, a TAKXKe U1 0popMiIeHus: paboT.

4.3 NnTepHeT-pecypchl, BKIAKYASA NMPodeccHoHATIbHbIEe 0a3bl JAHHBIX
U MH(GOPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBbI:

1. DneKTpoHHO-O0nbMMoTeuHast cuctema COY obecrnieunBaeT 11l 00yJarOIIHXCS
JOCTYT K COBPEMEHHBIM MPO(eCCHOHATBHBIM 0a3aM JJaHHBIX,
WH(OPMAITMOHHBIM CITPABOYHBIM U TIOMCKOBBIM CHCTEMaM.
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S ®oH OLEHOYHBIX CPEICTB

OlLleHOYHBIE CPEJICTBA HAXOMATCS B MPUIIOKEHUH K PabOYMM IporpaMmam
JUCILIUIUINH.

6 MartepuajibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

JlexIMOHHBIC U IPAKTUYECKUE 3aHSATHUS TIPOBOISITCS B YICOHBIX ayTUTOPUSX JIJIST
MPOBEICHUS 3aHITUIN JIEKIIMOHHOTO THUIA, 3aHSTU CEMUHAPCKOTO THUIIA C
MPUMEHEHHUEM MTPOEKTOPA, MHTEPAKTUBHOM JOCKU U [[19BM.
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