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1. HCJII/I, 3alavi U IVNIAHUPYEMBIC PE3YyJabTaThbl Oﬁy‘leHI/ISI o AMCIMIIJINHE

3HAHHUM, o0OJacTu

Hemp —

MH(POPMALIMOHHBIX TEXHOJIOTUN B METAJUTYPTUU M METAJUIOBEACHUHU

¢dbopmMHupoBaHHE KOMIUIEKCA YMEHUM M HaBBIKOB B
3agauu:

— OBJIAJICHUE IMPUEMaMH HCIOJb30BAHUS OOIIEro M CHELUAIBHOTO IPOrPaMMHOIO
o0ecrieyeHnsl MEePCOHATBHBIX KOMIIBIOTEPOB JUIS BBIMIOJHEHUS PAa3IUYHBIX HHXCHEPHBIX H
SKOHOMHYECKUX PACUETOB, aHAJIM3a IPOU3BOJICTBEHHOW JAESITEIBHOCTH METAJUTYPrUYECKOro
NPENNpPUITHS, TPOTHO3UPOBAHUS JAIbHEHUIIEr0 PAa3BUTHS NPOU3BOACTBA B HAIpPaBICHUU
MIOBBIIIEHUS IPOU3BOAUTENIBHOCTH U CHUYKEHUS! CE0ECTOMMOCTH MPOAYKIIUH;

— BbIOMpaTh ¥ NPUMEHATH  METOABl  MAaTeMaTHMYECKOro  MOJEIMPOBAHUS
METAJIITyprUYECKUX MPOLIECCOB;

— uMeTh 0a3oBble HaBbIKM Hcrosib3oBaHUsA cBsisku CAD/CAE/CAM npu ananuze u
peanu3aiy MeTauTypruuecKiX MpoLeccoB U TEXHOIOTHA;

— Hayu4uThCS  WCIOJIB30BaTh  MH(POPMALMOHHBIE  TEXHOJOTUH  JUIA  PEIICHUS
po)eCCHOHAIIBHBIX 3a71aY.

[Inanupyemble pe3ynbTaThl OOY4YE€HHS — yMEHHE BBIOMpAaTh M TPUMEHATH METOJIbI
MaTeMaTHYECKOr0 MOJEIMPOBAHUS MAJIS PELICHUS TEOPETUUYECKUX M IPAKTUYECKUX 3a7ay

MCTAJUTYPIru4eCKOro Ipou3BOACTBA, IIOHUMAHHUC TIPHUHIIUIIOB pa6OTLI HH(I)OpMaHHOHHOﬁ
CUCTCMBbI Ha COBPCMCHHLIX MCTAJIITYPIrUYCCKHUX IMPCAIPHUATHAX.
O6yquI/I€ 10  JUCHUIIIIMHC «I/IH(I)OpMaI_II/IOHHBIe TCXHOJIOTUX B  MCTAJUTYPIryun»

HarpaBJIeHO HAa (JOPMHUPOBAHUE Y OOYUAIOIUXCS CIEAYIOUIMX KOMITETEHLINH:

Kox n HauMeHOBaHHe KOMIIETEHITHA

NuaukaTopsbl 10CTHKEHUSI
KOMIIETEeHINH

VK-1.
KpI/ITI/I‘leCKI/Iﬁ aHaJIn3 U CUHTEC3 HH(bOpMaI_[I/II/I,

Crioco0eH  OCyIIECTBISTh  TOWCK,

MPUMEHATh CUCTEMHBIN MOAXO0/ I PEILICHUS
MOCTaBJICHHEBIX 3a/1a4

NVYK-1.1. AHanusupyeT 3ajady, BbLIEISSL €€
0a30BbIE€ COCTABIIAIOLINE

NVYK-1.2. OcyuiecTBisieT NOUCK, KPUTHYECKU
olileHuBaeT, 0000IIaeT, CUCTEMAaTU3UpYeT U
pamkupyeT uHpOpMaNnoo, TpeOyeMyro JUIs
pelIeHNs MOCTAaBICHHON 3a7jauu

NVYK-1.3. PaccmarpuBaeT U mpeajaraer
palrOHAJIBbHBIC BapHUaHTbL peicHuAd
IIOCTaBJICHHOU 3aJIa4H, WCTIOJIB3YSI

CUCTEMHBIN noaxoa, KpUuThu4eCKu OLCHUBACT
HUX JOCTOMHCTBA U HEJOCTATKHU

IK-1.
IUIAHUPOBAHKS, IOATOTOBKU U IPOBEIACHUSA

CrocobeH  BbIOMpaTb  METObI

HCCIEI0BaHNN, HAONIOJEHUN, WCIBITAHUH,
U3MEPEHU M TPUMCEHATh WX Ha MPAKTHKE,
aHAJIM3UPOBATh, 00pabaThIBaTh u

NpEACTABJIATH PC3YJIbTATHI

HIIK-1.1 - 3maer MeTonabl WCCIIEIOBAaHUM,
npoBesieHus,  00paboTkM W aHanIM3a
pe3yJIbTATOB  HUCHBITAHUHA W W3MEPEHU.

Kputepun BbpIOOpa METOJOB H METOJUK
HUCCIe0BaHuN

UIIK-1.2 VYmeer npoBOAUTH HUCIBITaHUS,
HM3MEpeHUs 1 00pabOTKY pPe3yJIbTaTOB.




PeructpupoBats moka3zaHusi npuOOpOB.
[TpoBoaut pacy€Thl u KPUTHYECKH
aHAJIM3UPYET Pe3yJIbTaThl, IEJACT BHIBOIbI
NIIK-1.3 BnageeT BBIOOPOM HCTIBITATEILHOTO

51 U3MEPUTEIHLHOTO obopyioBaHus,
HEO00XO0IMMOTr0 JUISt IIPOBECHHS
HCCJICIOBaHUM.

Brmmonaser OLICHKU u 00paboTKu

pE3YJIbTATOB UCCIIEI0BAHUS

2. MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl

JlucumrmiauHa OTHOCUTCS K 4YacTH, (OPMHUPYEMOH ydacTHHKaMU OOpa30BaTeIbHBIX
oTHoIIeHUH 0510Ka b1 «IuCIHATIITNHBI (MOTYITH )».
«MHpopMallMOHHBIE TEXHOJOTMH B METAIIYPrHUU» B3aUMOCBSI3aHA JIOTHUYECKH H

COACPIKATCIIbHO-MCTOAUYCCKHU CO CICAYIOIMUMU JUCHUIIIIMHAMUA U ITPAKTUKaAMU OOITI:

— 1uu¢poBas TPaMOTHOCTb;
— KOMIbIOTepHas rpaduka;

— MaTEMaTUYECKHUU aHaJIN3.

3. CTpyKTypa u cogepxkaHue JUCUMILIMHBI
OO6mias TpyJ0€MKOCTh JUCHMIUIMHBI COCTaBISIET 3 3aueTHbIX(e) eauHutl(bl) (108 yacos).

3.1 Buabl y4eOHoi1 padoThbl U TPYA0EMKOCTH
(mo popmam oOydeHMS)

3.1.1.04H0-3a04Has hopma 0O0yUeHuUs

w/n e Buj yueOHoii padoThl E;C‘HOI;%CTBO Cemectp
1 AyIMTOpHBbIE 3aHATHS 30 6
B ToMm uncre:
1.1 | Jlexuun 18 6
1.2 | CeMuHapcKkue/mpakTHUECKHUE 3aHATHS 12 6
1.3 | JlaGopaTopHbIe 3aHATHS
2 CamocTosiTesibHasI padoTa 78 6
3 IIpomexyTouHAsI aTTECTALMSA
3auvet/nud.3adueT/7K3aMeH 3ayer
Hroro 108 | 6

3.1.2.3a0uHas popma 0OydeHUs




n/n

=

Buna yueOHoii padoThI

KoanuecTtBO

4acoB

Cemectp

AyIMTOpHBbIE 3aHATHS

10

7

B Towm uucie:

1.1

Jlexnn

(o)

1.2

CCMI/IHapCKI/IC/ MPAKTUYCCKUC 3aHATHUSA

1.3

JlaGopaTopHble 3aHITHS

CamocrosiTeibHast padoTa

98

HpOMe)KyTO'-[Haﬂ aTTeCTalunusd

3auet/nud.3aueT/7K3aMeH

3auer

Hroro

108

3.2 Temaruyeckuid IVIaH U3YyYeHUS IUCHUTIINHbBI

(o hopmam oOyueHus)

3.2.1. Ouno-3a04yHas Gpopma 00yueHUs

n/n

Pa3znennl/TeMbl
JAucuunimHbl

TpynoeMKOCTh, Yac

Bcero

AyauTtopHas padora

JlaboparopHbie
[IpakTueckas
MOJIrOTOBKA

CemuHapckue/
3aHATHS

MPaKTUYECKUC
BaHATUA

CaMmocrosiTeJbHASA

padora

Paznea 1. IlonsiTue u cTpykTypa
HH(OPMALMOHHON CHCTEMBbI

N Jlexuu

=)

Tema 1. MabDOpMaAITMOHHON MK

—_—

Tema 2. YpoBHU
ABTOMAaTU3UPOBAHHOMN
MH(POPMALMOHHON CUCTEMBI
U MX XapaKTEePHUCTHKA

—_

Paznen 2. IlonsiTue
HH(OPMALMOHHON TEXHOJIOTMHU

30

18

2.1

Tema 1. Undopmanmonnsie
TEXHOJIOTHH cO0pa u 00paboOTKH
nHbopMaIuu

2.2

Tema 2. Uudopmanmontsie
TEXHOJIOTUH XPAaHEHUsI JTaHHBIX.
CucteMsl ynpasieHus: 6a3amMu
JTAHHBIX

23

Tema 3. KomnbroTepHbie
MHTEJICKTYaJbHbBIE CHCTEMBI
HOJUICP’KKH IPUHSATHS PeIICHUN

Pa3pen 3. OcHOBHEIE DTaNbI
Pa3BUTHSI U COBPEMEHHbIE

24

18




NMPUHIUIBI TOCTPOEHHS
HH(OPMALMOHHBIX CHCTEM

3.1

Tema 1. CoBpeMeHHbIE TPUHLIUIIBI
HOCTPOEHUS] HHPOPMALIMOHHBIX CUCTEM

3.2

Tema 2. OcoOEHHOCTH MPOTrPaMMHOI0
o0ecreueHNsT TEXHOJIOTHUECKIX
POLIECCOB

Pa3znea 4. O0001mennas cxema
ABTOMATU3MPOBAHHON CHCTEMBI
yIpaBJieHUs TeXHOJIOTHYeCKUM
MPoIeccoM

14

12

4.1

Tema 1. ABTOMaTU3MpOBAaHHbIE
CUCTEMBI YIIpaBJICHUS
TEXHOJIOITMYECKHUM ITPOLIECCOM

4.2

Tewma 2. [TakeTsl MpUKIIAIHBIX
[IPOrpaMM OIIEPATOPCKUX CTAaHIUHI
TEXHOJIOTHYECKUX TPOLIECCOB
(SCADA)

Pazgen 5. O0mas xapakrepucTuka
MPOMBILIVICHHBIX CeTel

14

12

5.1

Tema 1.I1poMbIIIEHHBIE CETH.

52

Tema 2. Mexaun3mbl 0OMeHa JaHHBIMU
(OPC — OLE for Process Control)

Pa3nen 6. Peanun3anus
COBpPEMEHHBIX
ABTOMATH3HPOBAHHBIX CHCTEM
yNpaBJIeHUs CJIOKHBIMH,
IHEProHACHIEHHBIMHI
TeXHOJOrHYeCKMMH KOMILIEKCAMH B
MeTAJLUTypruu

18

12

6.1

Tema 1. ABTOMaTH3UpPOBAHHAS
WH(POPMAITMOHHBIX CUCTEM
TEXHUYECKOTO

00CITy>)KHBaHUS U yIIPaBICHUS
JOMEHHOH IIaBKU

6.2

Tema 2. IIpumep peanuzauuu ACY
TII nomennoii miaBkor Ha OAO

«MMK»

Hroro

108

18

12

78

3.2.2. 3aouHas popma 0OydeHus

n/n

Pa3nennl/TemMbl
JAucuunanHbl

TpynoeMKOCTb, 4ac

ce

AyauTopHas padora

|Uce




ro

CemuHapckue/
paKTHYECKUE
BAHATHUA

JlaGopaTopHbie
3aHATHS

[IpakTnueckas
[OJIrOTOBKA

MOCTOATEC/IbHaAsA

padora

Pa3nea 1. [lonsiTie n cTpyKTYpa
HH(OPMALMOHHON CHCTEMBI

=)

1.1

Tema 1. MudbopMalimoHHON UK

1.2

Tema 2. YpoBHHU
aBTOMAaTU3UPOBAHHOMN
WH()OPMAITMOHHOW CHCTEMBI
U MX XapaKTEepUCTHUKA

Pa3pen 2. IllonsTue
HH(OPMALMOHHON TEXHOJIOTHH

30

38

2.1

Tema 1. MadopmarimonHbie
TEXHOJIOTHH cO0pa U 00pabOTKH
nHbopmaIuu

0,25

14

2.2

Tema 2. MadopmanmonHsie
TEXHOJIOTHH XPAHEHUS JaHHbIX.
Cucremsl ynpasieHus 6azamu
JTAHHBIX

0,25

23

Tema 3. KomnbroTepHbie
MHTEJUICKTYaJIbHbIE CUCTEMBbI
MOJUICP’KKH IPUHSATHS PeIICHUN

0,5

14

Pazgen 3. OcHOBHBIE 3TaNbI
pa3BHTHH )/ | COBpeMEHHLIe
NMPUHIUIBI TOCTPOEHHS
HH(POPMALMOHHBIX CUCTEM

24

18

3.1

Tema 1. CoBpeMeHHbIE TPUHLINIIBI
OCTPOEHHSI HHPOPMALIMOHHBIX CUCTEM

0,5

3.2

Tema 2. OcobeHHOCTH TPOTPAMMHOTO
o0ecrieueH st TEXHOJIOTHYECKUX
POLIECCOB

0,5

Pa3nen 4. O0001menuas cxema
ABTOMATU3HPOBAHHON CHCTEMBI
yIpaBJieHUs TeXHOJIOTHYeCKUM
NPoIeccoM

14

12

4.1

Tema 1. ABTOMaTU3UpOBaHHbBIE
CUCTEMBI YIIpaBJICHUS
TEXHOJOTHUECKUM MPOLIECCOM

0,5

4.2

Tema 2. [TakeTsl IpUKIIaTHBIX
[IPOrpaMM OIIEPATOPCKUX CTAaHIUHN
TEXHOJIOTHYECKUX TIPOLIECCOB
(SCADA)

0,5

Pa3nes 5. O0mas xapakTepucTuKa
MPOMBILIVICHHBIX CeTel

14

12




5.1

Tewma 1.IIpoMBblIlITIEHHBIE CETH. 0,5 6

5.2

Tema 2. MexaausMmbl o0OMeHa JaHHBIMU 0,5 6
(OPC — OLE for Process Control)

Pa3pen 6. Peaauszanus 18 1 12
COBPEeMEHHBIX
ABTOMATHU3HPOBAHHBIX CHCTEM
ylpaBJjieHHUs CJI0KHBIMU,
IHEPrOHACHIIIEHHBIMHU
TEXHOJIOIMYeCKHMH KOMILJIEKCAMH B
MeTAJLITYPIruu

6.1

Tema 1. ABTOMaTu3npoBaHHAs 0,5 6
MH(QOPMALIMOHHBIX CUCTEM
TEXHUUYECKOT O

00CITy )KMBaHUS U YIIPABICHUS
JNOMEHHOM IIJIaBKHU

6.2

Tema 2. [Ipumep peanuzanuu ACY 0,5 6
TII nomennoi mnaBkoit Ha OAO
«MMK»

Hroro | 108 6 4 98

3.3 Conep:kanue JTUCUMILIMHBI

Paspnea 1. Ilonsitue u cTpyKTYpa HH(POPMALMOHHON CHCTEMBI

Tema 1. MHpOpMALIMOHHON LK.

Tewma 2. YpoBHU aBTOMaTU3UPOBAHHON MH(POPMALIMOHHON CUCTEMBI U UX XapaKTEPUCTHKA.
Pasnea 2. [lonsiTne nHPOPMALMOHHON TEXHOJIOTHH

Tewma 1. npopManmoHHbIe TEXHOJIOTUH cO0pa U 00pabOTKH HHPOPMALIIH.

Tema 2. MudpopmanmoHHBIE TEXHOJOTMH XpaHEHUs JAaHHBIX. CHCTeMbl yHpaBICHUS

0asaMu JaHHBIX.

Tewma 3. KOMHBI-OTCpHLIe HUHTCIUICKTYAJIbHBIC CUCTCMBI ITOAACPIKKHU ITPUHATUA pelHeHHﬁ.
Paznen 3. OcHOBHBIE 3Tanbl Pa3sBUTUA U COBPEMCHHLIC IIPUHLIMIIBI NMOCTPOCHUA

HH(POPMALMOHHBIX CHCTEM

Tewma 1. CoBpeMeHHbIE IPUHIUIIBI TOCTPOEHUSI UHPOPMALIMOHHBIX CUCTEM.
Tema 2. OcoGeHHOCTH TPOTrPAMMHOI0 00ECTIEYEHHS TEXHOIOTMUECKUX MPOIIECCOB.
Paznen 4. OOo0meHHass cxeMa aBTOMATH3HMPOBAHHON CHCTEMBbl YIpaBJeHHS

TEXHOJOI'MYE€CKHUM IIPOIECCOM

Tema 1. ABTOMaTU3MPOBaHHBIE CUCTEMBI YIIPABJICHHS TEXHOJIOTMYECKUM IIPOLIECCOM.
Tewma 2. [TakeTs! IPUKIAHBIX IPOIPaMM ONEPATOPCKUX CTAHIIUIA.

TexHoioruueckux npoueccos (SCADA)

Pa3nea 5. O0mas xapakTepuCTHKA MPOMBINIJICHHBIX CeTeH

Tewma 1. [IpoMBIIIIIEHHBIE CETH.

Tema 2. Mexanusmbl oomena ganasiMu (OPC — OLE for Process Control).

Pa3znesn 6. Peasm3anusi coBpeMeHHBIX aBTOMATU3MPOBAHHBIX CHCTEM YIpPaBJIEHUS

CJI0KHBIMH, JHCPTOHACBIINICHHBIMHA TEXHOJOINIE€CKUMHA KOMILVIEKCAMHU B METAUTYPIrUu

Tema 1. ABToMaTu3upoBaHHasi MHPOPMALIMOHHBIX CUCTEM TEXHUYECKOTO OOCITYyKUBaHUS U

YHpaBJICHUA JIOMEHHOM IIJIaBKH.




10

Tema 2. Ilpumep peanmuzanuu ACY TII nomennoit miaskoit Ha OAO «MMK».
3.4 TeMaTuKa CEeMMHAPCKHUX/NPAKTHYECKHUX U J1a00PATOPHBIX 3AHATHHI

3.4.1. CemuHapcKue/IPaKTHUECKUE 3aHATHS

HpaKTI/I‘IeCKOG 3agsaTHe 1. Pa3pa60TKa MaTeMaTU4IeCKOM MOJCIIN IIponecca BOJIOUCHHUA
HpaKTI/I‘-IGCKOC 3aHgATHC 2. AHAJIN3 TEXHOJOTMYCCKHUX PEKUMOB BOJIOYCHHA ITPOBOJIOKHU
10 MaTeMaTHYECKON MOACIIN.

3.4.2. JlabopaTopHBIC 3aHATHS

Y4eOHBIM MJIaHOM HE TPeyCMOTPEHBI

3.5 TeMmaTuka KypCcOBBbIX IPOCKTOB (KYpPCOBBIX padoT)

Y4eOHBIM IIIaHOM HE MPEyCMOTPEHBI

4. Y4eOHO-MeTOAMYECKOE 1 MH(POPMALIMOHHOE 00ecIIeYeHue
4.1 HopmatuBHble 10KyMeHTHI 1 I'OCThI

[Ipy n3ydeHnn AUCHUILUIMHBL HE IIPELYCMOTPEHBI

4.2  OcHoBHas JuTeparypa

1. MuHpopMmanmOHHBIE TEXHOJIOIMH B  METAUIypPIMM : Y4eOHMK [y CTYAEHTOB,
oOydaromuxcss TI0 HampaBieHusM moarotoBku 22.04.02  «Meramryprusi», 09.04.03
«IIpuxnagnas undopmatuka» / C. B. Uennos, O. B. Kupsxosa, A. C. Knumos, JI. A. JlanuHa ;
pem.: A. B. Mypoirun, C. U. TlonkoB ; Cubupckuii ¢enepanbHblii yHUBEpcUTeT, MHCTUTYT
KOCMMYECKMX W HH(POPMALMOHHBIX TEXHOJOIMH. - DNEeKTpoH. TekcTtoBble naH. (7,7 MO). -
Kpacnosipck : COVY, 2023 (2023-04-12). - 348 c., 21.8 ycu. ned. i. - (YueOuuk Cubupckoro
(benepanbHOrO YHUBEPCUTETA). - 3arJl. ¢ TUTYJ. SKpaHa. - DIEKTPOH. BepCHs Hed. MyOInKaIuy .
- bubnuorp.: c. 345-347. - 500 sk3. - ISBN 978-5-7638-4746-8 : b. 1. - U3a. Ne 2022-17176. -
TeKCT : DIEeKTPOHHBIN.

2. Kupos, C. C. MadopmMaimoHHbIe TEXHOJIOTUH B METAILTYpruM : yuyeOHoe mocobue / C.
C. Kupos, E. B. Uykuna, O. H. KpuBonanosa. — Mocksa : MUCHC, 2021. — 78 c. — ISBN
978-5-907227-97-2. — TekcT : 31eKTpOHHBIHN // JIaHb : AJIEeKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/238379 (mara obpamenus: 10.08.2023). — Pexxum moctyna:
JUIsL aBTOPU3. NOJIb30BATEIEH.

3. Cogetos, b. 1. Undpopmannonssie TexHogoruu : yueOHUK 11 By30B / b. 5. CoBetos,
B. B. llexanoBckuit. — 7-e u3a., nepepad. u gon. — Mocksa : U3narensctBo FOpaiir, 2023, —
327 c. — (Bsicuiee obpazoBanue). — ISBN 978-5-534-00048-1. — TekcT : 31eKTpOHHBIN //
OoOpazoBarenbras 1miargopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/510751 (nara
obpamenus: 10.08.2023).
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4.3 JlomoJHUTeJbHAS JUTEPATYPaA

. HupopmannoHHbIE TEXHOIOTMH B METALIYPIUM M MAIIMHOCTPOEHHHU : y4eOHOE
nocobue / C. M. T'opbariok, M. I'. Haymosa, A. 1O. 3apanusn, 0. C. TapacoB. — Mockaa :
MUCHUC, 2017. — 61 c.— Texkcr: saexkTpoHHbIN // JlaHb : 31IeKTpOHHO-OMOIMOTEUHAs

cuctrema. — URL: https://e.lanbook.com/book/108122 (mata oOpamenus: 10.08.2023). —
Pexxum noctymna: ans aBTOpU3. MOJIB30BATENECH.

2. Topeuckuii, b. M. MHpopMaMOHHBIE TEXHOJOIWH B IBETHOW METAUIYPIUH :
yuebnoe nocobue / b. M. IN'openckuii, O. B. Kupskosa, C. B. UennoB. — Kpacnosipck : COVY,
2012. — 187 c. — ISBN 978-5-7638-2509-1. — Tekcr : anekTpoHHbIH // JlaHb : 37€KTpOHHO-
oubnmuoreunass cuctema. — URL: https://e.lanbook.com/book/6030 (mata oOparmieHus:
10.08.2023). — Pexum mocTymna: A aBTOPU3. MOJIb30BATENCH.

3. Ckpunanenko, M. M. HWudopMauMOHHBIE TEXHOJOTMH B METAUIypTHH H
MalTuHOCTpOeHUH : J1ab. mpakTtukym / M. M. Ckpumanenko u ap. - Mocksa : MUCuC, 2014. -
234 c. - ISBN 978-5-87623-836-8. - Tekct : anexrponnsiii / ObC "Koncynbrant crygenra" :
[catit]. - URL : https://www.studentlibrary.ru/book/ISBN9785876238368.html  (mara
obpamenus: 10.08.2023). - Pexxum qoctyma : 1o MOJIHCKE.

4.4 DjaexkTpoHHBIC 00pa30BaTe/bHbIE PECypPChI
WNudpopmanoHHbIe TEXHOJIOTHH B METAJUTY PTHH

https://online.mospolytech.ru/course/view.php?id=6884

4.5 JluneH3noHHoe M CBOOOJHO pacmpocTpaHsieMoe IPOrpaMMHOeE
olecreyenue

Ne HanmenoBanmue | Pazpadoruux IO HocTynHocTh Ccbliaka Ha Ennnbrii
(mpaBoo0.J1agaTeib) (IMIIeH3HOHHOe, | peecTp POCCUIiCKUX
cBO0OIHO nporpamm st IBM n
pacnpocrpansem | B/l (npu HaMunn)
oe)
1. Moii Oduc OO0OO "HOBbBIE JInneHsnoHHoe https://
OBJIAYHBIE reestr.digital.gov.ru/
TEXHOJIOT'MN" reestr/301558/?
sphrase 1d=943375



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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4.6 CoBpemeHHbIe IPO(pecCHOHANbHBIC 0a3bl JTaHHBIX U HHPOPMALIMOHHBIE
CIPaBOYHbIE CHCTEMbI

HocTtynH
Ne HaumenoBanue Ccbuika Ha pecypce
oCcTh
HNudopManuoHHO-CIPABOYHBbIE CHCTEMBI
1. |Andopmannonnbie pecypest Cetn http:// www.consultant.ru HoctynHo
Koncynprantllmoc
DJIEKTPOHHO-0MOIMOTEYHbIE CUCTEMbI
Jlanb https://e.lanbook.com/ JHoctynHa B ceTu
1. Uurepuer 6e3
OTpaHUYCHUIN
IPR Books https://www.iprbookshop.ru/ [ JloctynHa B cetu
2. Uurepuer 6e3
OTPaHUYCHUIN
IIpogeccnonanbabie 6a3bl JAHHBIX
ba3a nannpix Hay4HOM nekTpoHHON | http://www.elibrary.ru JlocTymHo
1. | 6ubnmorexu
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com JlocTymHo
HoJuTeMaTHYecKas peepaTuBHO-
2. | 6ubmuorpaduyeckas
MHAyKOMETpHYECKast
(bubmmomeTpudeckas) 6aza JTaHHBIX

5. MarepuajibHO-TeXHHYECKOE o0ecriedyeHue

Aynutopun kadenper «Mertamnyprus» aBl204, asl205, aB1206, aB1206a ocHareHs!
HOYTOYKaMH, IPOEKTOPOM, SKPAHOM, YUEOHBIM MaTEPUATIOM.

6. MeToauyecKkue peKoMeHIalun

6.1 MeToanueckue peKOMeHAAIUM IS PENoAaBaTes 0 OPraHU3aANNU
00y4eHus

[Ipu opranuzauuu ydeOHBIX 3aHATUN (JIEKUWH, CEMHMHApOB, MPAKTUYECKUX 3aHATHH,
71a00paTOPHBIX, CAMOCTOSTEIHHBIX U BBITYCKHBIX padoT, a TakKe KypCOBOTO NMPOCKTUPOBAHHS)


http://webofscience.com/
http://www.elibrary.ru/
http://www.consultant.ru/
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CJICAYCT UCIIOJIB30BATL 3JICMCHTBI HHTCPAKTUBHOI'O 06yquI/I$I Ha BCCX OTallax MJIsd BOBJICUCHUSA
CTYACHTOB B ITPOLICCC MO3HAHMUA. I[J'IH 3TOTI'O uenecoo6pa3Ho HCIIOJIB30BAaTh CIICAYIOIINEC (bOpMBIZ

— JIUAJIOTOBOE O0Y4YEeHHE, B X0JIe¢ KOTOPOTO OCYIIECTBIISIETCS B3aUMOJICHCTBUE
MIPENo/IaBaTelis U CTYACHTA;
— MOJICIMPOBAHUE, TO €CTh BOCIPOU3BEACHHE B YCIOBHUSAX OOYUYEHHUS IO
JAHHOM TUCLMIUIMHE MPOIIECCOB, MPOUCXOSAIINX B PEaTbHOCTH;
— KOMITbIOTEPHU3ALIUS 00yueHus ittt WHTEHCU(DUKAITUN 5
pacumpeHrs BO3MOXKHOCTEH 00pa30BaTeIbHOIO MPOLIecca;

— WCIONIb30BaHUE CPEJICTB HATMSTHOCTU: CTEHABl C KOMIUIEKTOM Yy4eOHO-
METOJIMYECKON JIMTEpaTyphl, IUJIAKaThl IO TeMaM, HaTypHble O0pa3lbl, MYJIbTUMEAUNHBIC
CUCTEMBI, KAPTOTEKY Y4eOHBIX BHUACOCTANIOB U BUACOPUIHMOB H JIP.

6.2 Meroauyeckne yKa3aHus 1JIs1 00y4aIOLIUXCS 110 OCBOCHUIO
AUCHUTTHHBI

Jlnst MakCUManbHOM WHAMBUIYAIU3AIUU JIEATEILHOCTH CTYACHTa, Y4YEeOHBIM IIJIAHOM
MpelyCMaTpUBACTCS BPeMsl ISl CAMOCTOATEIHHON PadOTHI.

Cpenu OCHOBHBIX BHJOB CaMOCTOATENBHOM pabOThl TPAaAMLIMOHHO  BBIJCISIOT:
TBOPUYECKYIO JESATEIBHOCTh CTYACHTa B AayJUTOPUM, IIPpU BHEAYIUTOPHBIX KOHTAKTax C
IpernojiaBaTeseM Ha KOHCYJIbTALUAX M JOMAIlIHEH MOATOTOBKE K JIEKIMSIM, CEMHHApCKUM M
NPAaKTUYECKUM 3aHATHAM, 3a4eTaM M JK3aMEeHaM, Mpe3eHTalusM M JIOKJaJaM; HallucaHue
pedepaToB, BBITOJHEHHE JT1a00PaTOPHBIX M KOHTPOJIBHBIX paboT; yyacTue B HAy4yHOM paboTe u

mp.

Lenb camocTosITeNbHON PabOTHl CTYIEHTa — OCMBICIIEHHO U CaMOCTOSITEIbHO paboTaTh
CHayasa ¢ Yy4eOHBIM MaTepHajoM, 3aTeM C HayyHOH HWHQOpManueil, 3aJ0KUTh OCHOBBI
CaMOOpraHu3allMd ¥ CaMOBOCIMTAHHS C TeM, 4YTOObl MPHUBUTH YMEHHE B JaJbHEHIIeM
HETPEPHIBHO TOBBIIATH CBOIO MPO(ECCHOHANBHYIO KBATH(DUKAIUIO.

[InaHupoBaHre BpeMEHHU Ha CaMOCTOSTENIbHYIO pabOTy CTYJASHTaM JIy4Ile OCYIIECTBIAT
Ha BECh CEMECTp M NpPeayCcMaTpUBaTh pETYyJISpPHOE IOBTOPEHUE MPONHAEHHOIO Yy4eOHOro
MaTepuana.

Jlis Gonee yriyOJeHHOTO U3yUeHUsl pEKOMEHIYEeTCsl CII0JIb30BaTh U3/1aHUs, YKa3aHHbIE
B CIIUCKE JOIIOJIHUTEIBHOM JINTEPATYPHI.

7. DOoH/I OLIEHOYHBIX CPEACTB

7.1 Meroabl KOHTPOJISI M OLICHUBAHMS Pe3y/IbTATOB 00yUYCHUSA
JIts  KOHTpOJsSL YCIEBAaeMOCTH UM KauyecTBa OCBOCHUS JMCLUIUIMHBI HACTOSIICH

IIPOrpaMMOil MPEAYCMOTPEHBI CIIETYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIeBaeMOCTH (TEKYILIMIA KOHTPOJIb);
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- IPOMCIXKYTOYHAA aTTCCTAalluA (3aqu).

7.2 Illkana u KpUTEpPHHU OLCHUBAHMUSA Pe3yJbTATOB 00y4eHHUsI

®DopmMa NPOMEKYTOYHON aTTECTALMH: IK3aAMeH.

[IpomexyTounas arrectanus oOydaromuxcss B (opMe 3K3aMeHa MPOBOAMUTCS 10
pe3yabTaTaM BBIIIOJHEHUS BCEX BUAOB yuyeOHOW paboThl, IPEAyCMOTPEHHBIX YUEOHBIM IIJIAHOM
[0 JIaHHOW TUCLHMIUIMHE (MOJYJI0), IIPU 3TOM YUUTBIBAIOTCS PE3YJIbTAThl TEKYIIErO KOHTPOJIS
yCIIeBaeMOCTH B TedeHHe cemecTpa. OLEHKa CTENeHH JIOCTH)KEHUS O0y4aroluMHCs
IUIAHUPYEMbIX ~ pe3yJIbTaTOB ~ OOy4eHuss [0  AUCUUIUIMHE  (MOZYJII0)  NPOBOAMTCS
npenojaBaTesaeM, BEOYUIMM 3aHATHS 1O JAUCHUIUIMHE (MOIYJII0) METOJOM SKCHEpTHOM
oueHku. [lo uToraMm nmpomeKyTOYHOW aTTecTalluu MO TUCHUIUIMHE (MOMYJII0)  BBICTaBIISIETCS
OLICHKA «OTIUYHO», «XOPOILIOY», «YIOBIECTBOPUTEILHO» WU «HEYIOBICTBOPUTEIBLHO.

O0s3aTeNBLHBIMU YCIIOBUSIMHU TIOATOTOBKH CTYACHTA K HpOMe)I(YTO‘{HOﬁ aTTeCTalnu
SABJISICTCA BBIIIOJIHCHHUE CTYACHTOM BCEX IMPEAYCMOTPCHHBIX (1)OpM TEKYLIETO KOHTPOJIA.

HIkana Onucanue
OLICHUBAHUA

BrimonHnensl Bce BHUABI Y4eOHON paboOThI, MpeaycMOTpeHHbIe paboueit
nporpamMmoil. CTyIeHT JI€MOHCTPUPYET COOTBETCTBHUE 3HAHWM, YMEHUH,
HABBIKOB, MPEAYCMOTPEHHBIX IMPU HU3YYEHUU JUCHUIUIMHBI, OINEPUPYET
OTIHYHO NpUOOpPETEHHBIMU 3HAHUSIMHM, YMEHUSIMHU, HaBBIKAMH, MPUMEHSET UX B
CUTYaIUsX TOBBIMICHHOW CIOXHOCTH. [Ipy 3TOM MOTYT OBITH JOIYIICHBI
HE3HAYUTEIbHbIC OMIMOKH, HETOYHOCTH, 3aTPYIHEHHUS MPHU aHATUTHUYECKUX
omnepanusx, IepeHOoCe 3HAHUW M YMEHMM Ha HOBBIC, HECTaHIAPTHbHIC
CUTYaIl1H.

BreimmonHensl Bce 00s3aTeNbHBIE  YCJIOBUSL TOATOTOBKM CTyAEHTa K
IIPOMEKYTOUHON aTTecTaluy, IIPEAYCMOTPEHHBIE IIporpaMmoin
JUCUUTUIAHBL.  OOyYaromuiics TEeMOHCTPUPYET YaCTHYHOE COOTBETCTBHUE
CIICAYIOUIMX 3HAHUNA: WH(POPMALMOHHBIX TEXHOJIOTUH, HO JOIYCKAaOTCA

Xopo1o

HC3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHHA IMPU AHAIUTHYCCKUX
OIepaIHsX.
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BeimmonnHeHBI Bce  00s3aTeNbHBIE  YCIOBUS IOATOTOBKM CTyACHTA K
IPOMEKYTOUHOM aTTeCTaIluH, peyCMOTPEHHBIE pOrpaMMoit
TUCHUTUIMHBEL.  OOydYaromuiicss JEMOHCTPUPYET HEIMOJIHOE COOTBETCTBHE
VioBineTBopy- | CACAYIOUMX  3HAHWH: MH(MOPMALMOHHBIX  TexHonorui. Jlomyckarorcs
TEJHHO 3HAYUTENbHbIE OIUOKU, MPOSBISIETCS HEAOCTATOYHOCTh 3HAHHUM, MO DSy
nokaszaTeseld, 00yJaroIIniCsl UCTIBITHIBAET 3HAYUTEIbHBIC 3aTPyAHEHUS MIPU
OTIEpUPOBAHUY 3HAHUSMU NPU UX MEPEHOCE HA HOBBIE CUTYAIIUH.

He BbimosnHeHsl o00s3aTenbHble  YCIOBUS IOATOTOBKUM  CTYJIEHTa K
IIPOMEKYTOUHON aTTecTaluy, peayCMOTPEHHBIE IIpOrpamMmmoin
muciumuineel, WMJIM CryneHT nIEeMOHCTpUPYET HEIOJHOE COOTBETCTBUE
3HaHUM, YMEHUH, HABBIKOB, NPEyCMOTPEHHBIX IIPU U3YYECHUU JUCLUIUIMHBIL,

HeynoBneTso- | nonyckatorest 3HauMTEIbHbIE OLMIMOKY, [POABIAETCS OTCYTCTBUE 3HAHML,

PUTCIBHO o o
YMCHUH, HAaBBIKOB I10 pany IIOKa3aTeJIcu, CTYACHT HCIIBITBIBACT

3HAQYUTEIIBHBIE 3aTPYAHECHUS IIPU ONIEPUPOBAHUM 3HAHUSAMU U YMEHUSAMHU IIPU
UX TMIEPEHOCE HA HOBBIE CUTYalUH.

7.3  OueHo4HbIe CPeACTBA

7.3.1. Texyuuii KOHTPOJIb
B mporecce 00ydeHHsS HCHONB3YIOTCS OILIGHOYHBIE CPEICTBA PyOEKHOTO KOHTPOJIS

YCIIEBAEMOCTHU U TPOMCIKYTOUYHBIX aTTCCTaIII/Iﬁ " CIICAYIOIINE BU/bI CaMOCTOSTEILHOM pa6OTLIZ

—  UTeHue PEKOMEHIyeMOU JIUTEPATYPBI IpY  NOATOTOBKE K
JIEKIIMOHHBIM, TPAKTUYECKUM U CAMOCTOSITEIIbHBIM (KOHTPOJIBHBIM) 3a/1aHUSIM;
—  OJIaHKOBOE U KOMIIBIOTEPHOE TECTUPOBAHHUE;

—  pedeparts, gokmaasl Ha CHK.

[TnaHupoBaHKe BpEeMEHH Ha CAMOCTOSATEIBHYIO Pa0OTy CTYACHTAaM JIydIlle OCYIICCTBISTh
Ha BECh CEMECTp U IpelyCMAaTpUBaTh PETYJSIPHOE IOBTOPEHUE IPOWIEHHOIO Y4YeOHOTO
MaTepHara.

st Gonee yriryOJIeHHOTO M3yYeHHS PEKOMEHYETCsl NCTIONb30BaTh M3/IaHMs, YKa3aHHBIC
B CIIUCKE JOIIOJIHUTENIBHOM JINTEPATYPHI.

Jlist pacmvpeHus 3HaHWHA CIIEIYeT WCIIOJb30BaTh TAKXKe CBEIACHHS, IOJyYCHHBIC H3
WHTepHET-UCTOYHUKOB Ha COOTBETCTBYIOIIUX CAWTaX, a TAKXKE MPOBOIUTH MOUCK B PATMIHBIX
cucTemMax, Takux Kak Yandex, Rambler, m monp30BaThCs CHEIUATM3UPOBAHHBIMH CalTaMH,
TaKUMH Kak www.anticor.ru, http://www.naukaran.ru, http:/www.maik.ru u apyrumu,
PEKOMEHIOBAaHHBIMU TIPETIOIaBaTeIeM Ha JICKIIMOHHBIX 3aHATHUSX.




e Aol e

14.

15

18.
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7.3.2. [IpomexxyTo4Has aTTeCTals
[TepeueHs KOMIIETEHIIMH C YKa3aHHEM JTaloB WX (OPMHUPOBAHUS B MPOIECCE OCBOCHUS

00pa3zoBaTeIbHON MPOTPAMMBI.
B pesynbrare OCBOCHUS JCITUTUTUHBI (Momyist) dbopMupyroTCS
CIIEAYIONINE KOMITCTCHIIUH:

Kon B pe3yabTaTe ocBOeHHsI 00pa30BaTeIbHOI MPOrpaMMbl 00y4YaloIMiics
KOMIEeTeHI[HH JA0JIAKeH 00J1a1aTh
YK-1 Crnoco0eH  OCyIIEeCTBISATh IOUCK, KPUTUYECKHM aHaIu3 W  CHHTE3
nH(pOpMaNNH, MTPUMEHATh CHCTEMHBINH TOAXO U PELICHUs ITOCTaBJICHHBIX
3ajaq
IK-1 CnocobeH BBIOMpaTh METOJBI IIAHUPOBAHUS, MOJATOTOBKH W TPOBEACHUS

MCCIIeIOBaHMM, HAOMIOIEHNUN, UCTIBITAHUH, U3MEPEHUN W TIPUMEHATh WX HA

MMPAKTHUKE, aHAJIM3UPOBATD, O6pa6aTLIBaTB " OpCACTaBJIATh PE3YJIbTATHL

B mpouecce ocBoeHusi 0Opa3oBaTeNbHOM MPOTrpaMMBbl JTaHHBIE KOMIIETCHIIMH, B TOM
YHCIJIE UX OT/AENbHBIE KOMIIOHEHTHI, (JOPMHUPYIOTCS MTOITAITHO B XOJI€ OCBOCHUS 00yYarOIMMUCS
IUCUMIUIMH (MOAyJel), MPakTUK B COOTBETCTBHM C YYEOHBIM IUIAHOM U KaJeHIapHBIM
rpaduKoM yueOHOTo mpoLecca.

KOHTpOJ’IbeIe BOIIPOCHI IJIA l'lpOMQ)KyTO'lHOﬁ aTTeCTallumn

[TonsiTHE U CTPYKTYpa HHPOPMALIMOHHON CUCTEMBI

NudopmanimoHHOM UK.

Y poBHH aBTOMaTHU3UPOBAaHHON MH()OPMAIIMOHHON CHCTEMBI M X XapaKTEePUCTHKA.

ITonsTHe MH(OPMALIMOHHON TEXHOJIOTUU

NudopmanimorHbpie TEXHOIOTUU cOopa 1 00paboTKH MHPOPMAITUH.

HNHupopmannoHHble TEXHOJOTHUH XpaHEHUs JaHHBIX. CHCTEMBI yIIpaBieHHs 0a3aMH JaHHBIX.
KoMIiproTepHble MHTEIUIEKTYalbHbIE CUCTEMBI IOJIEPKKU IPUHATUS PELLIECHUI.

OCHOBHBIE 3Tallbl Pa3BUTUS U COBPEMEHHbIE IPUHLUIIBI IOCTPOCHUS HHPOPMALIMOHHBIX CUCTEM
CoBpeMeHHbIe TPUHLUIIBI TOCTPOCHUS HHPOPMALMOHHBIX CUCTEM.

. OcobeHHOCTH TPOrPaMMHOI0 00ECIIEYeHUsI TEXHOJIOIMUECKUX MPOLIECCOB.

. O6o0mIeHHas cxeMa aBTOMAaTU3UPOBAHHON CUCTEMBI YIIPABICHUS TEXHOJIOTHUECKUM MPOLIECCOM
. ABTOMAaTU3MpOBaHHBIE CUCTEMBI YIIPABJICHUS TEXHOIOIMYECKUM IIPOLIECCOM.

. IlakeTpl NpPUKIAAHBIX MPOrpamMM OINEPATOPCKUX CTAHUUH TEXHOJIOIMUECKHUX IPOLECCOB

(SCADA)
OO01mas xapakTepUCTUKA MPOMBITIIICHHBIX CeTel

. IIpOMBILLITIEHHBIE CETH.
16.
17.

Mexanuzmbl oomeHa ganabiMu (OPC — OLE for Process Control).

Peanuzamust  COBpeMEHHBIX  aBTOMATH3UPOBAHHBIX  CHUCTEM  YIOPABICHHUS  CIOXHBIMHU,
HHEPrOHACHIIEHHBIMUA TEXHOJIOTHUYECKUMU KOMIUIEKCAMH B METAJUTyPTrUu

ABTOMaTH3MpOBaHHAS MH(POPMAIIMOHHBIX CUCTEM TEXHHUYECKOIO OOCIY>KMBAaHUS U yNPaBICHUS
JIOMEHHOU IUIaBKH.
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19. IIpumep peanuzauuu ACY TII gomennoi minaBkoit Ha OAO «MMK».
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