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1. He.ﬂl/l, 3alavi U IVIAHUPYEMBIC PE3YyJabTaThbl oﬁyqenml o AMCIMIIJIMHE

oOiactu

Hemp —

MH(POPMALIMOHHBIX TEXHOJIOTHH B METAJUTYPIUU U METAJUIOBEACHUU

dbopMUpOBaHHEe KOMIUIEKCA 3HAHWUH, YMEHUH ¥ HABBIKOB B
3anauu:

— OBJIAJICHUE IpPUEMaMH HCIOJb30BAHUSA OOILEro M CHEUUATBHOTO IMPOrpaMMHOTO
o0ecrieyeHns: MEePCOHATBHBIX KOMIIBIOTEPOB [UIS BBINOJHEHUS PAa3IMYHBIX HHXCHEPHBIX H
SKOHOMHUYECKUX PACueTOB, aHAJIHW3a IPOU3BOJICTBEHHOW MEATEIBHOCTH METALIIYPIHYECKOTO
NPENNpPUATHS, NPOTHO3UPOBAHUS JAJIbHEHWIIEr0 pPAa3BUTHS NPOU3BOJACTBA B HAIPaBICHUU
MIOBBIIIEHUS IPOU3BOAUTEIBHOCTH U CHUKEHUS CE0ECTOMMOCTH MPOAYKLIUY;

— BbIOMpaTh M TPUMEHATH  METOJbl  MATEMaTHYECKOr0  MOJEITUPOBAHUS
METaJIIyprUueCKUX MPOLECCOB;

— uMeTh 0a3oBble HaBbIKU Hcrosib3oBaHUsA cBsi3ku CAD/CAE/CAM npu ananuze u
peanu3alnuy METAJUTyPru4ecKuX MPOLECCOB U TEXHOJIOTU;

— HayuduThCS  HCIIOJIb30BaTh MH(POPMALMOHHBIE TEXHOJOTUH  JUIA  PEIICHUS
po¢)eCCUOHANIBHBIX 3a]1a4.

[Inanupyemble pe3ynbTaThl OOyYeHHsS — yMEHHE BBIOMpAaTh W TMPUMEHSITH METOJbI
MaTe€MaTUYECKOr0 MOJEIUPOBAHUS [UISl PEIICHUS TEOPETHUYECKHX M NPAKTUYECKHUX 3aaad

MCTAJUIYPIrU4CCKOro IIpou3BOACTBA, IIOHUMAHHUC TIPHUHIUIIOB pa6OTLI HH(bOpM&L[HOHHOfI
CUCTCMBbI Ha COBPCMCHHBIX MCTAJLITYPIrUICCKUX IMPCANPUATHAX.
O6y‘-ICHI/IC oo AUCHUIIIIHHE ((I/IH(I)OpMaLII/IOHHBIe TCXHOJIOTMKX B  MCTAJUTYPIrumn»

HaMpaBJIeHO Ha (OPMHUPOBAHUE Y O0YUAIOIIUXCS CIEAYIOUINX KOMITETCHIIUMI:

Kox n HauMeHOBaHHe KOMIIeTeHIUMA

NuaukaTopbl 10CTHXKEHUS
KOMIIeTeHIIUH

VK-1.
KpI/ITI/I‘-IeCKI/Iﬁ aHaJIu3 U CUHTC3 I/IH(bOpMaI_II/II/I,

Crioco0eH  OCyHIEeCTBISTh  TOWUCK,

MPUMEHATh CUCTEMHBIN MOAXO0/ I PELIEHUS
MOCTaBJICHHBIX 3a]1a4

NVYK-1.1. AHanusupyeT 3anady, BbLIEISSL €€
0a30BbIe COCTABIIAIOLINE

NVYK-1.2. OcyuiecTBisieT IOUCK, KPUTHUECKU
olieHuBaeT, 0000IIaeT, CUCTEMAaTU3UPYeT U
pamKupyeT WHpOpMaNuoo, TpeOyeMyro JUIs
peleHns MOCTAaBICHHON 3a71auu

NVYK-1.3. PaccmarpuBaeT U mpeajaraer
panrOHaJIbHBIC BapHaHTbI peIICHHUA
IIOCTaBJIECHHOU 3a/1a4y, UCITIOJIb3YSI

CUCTEMHBIN nmoaxoa, KpUuTU4CCKU OLCHUBACT
X JOCTOMHCTBA U HEJOCTATKHU

[IK-1. Cnocoben  BbIOMpaTb  METOJBI
IUTAHUPOBAHMS, IMOJATOTOBKM M TMPOBEICHHS
HCCIICIOBAHUH, HAOIIONEHUI, WCIBITAHUI,
U3MEpPEeHUH M TPUMEHSTh UX Ha TMPaAKTHKE,

aHAJIM3UPOBATh, o0OpabaTbIBaTh 51

MIPEACTABIIAT PE3YJILTATHI

HIIK-1.1 - 3Haer MeTOIbl MCCIEIOBAaHHUU,
MpoBeAeHUs,  00pabOTKM M aHanm3a
pe3yJIbTATOB  HUCHBITAHUM W U3MEPEHUI.

Kpurepuun BbpIOOpa METOAOB U METOIMK
HCCIIeIOBaHUM

UIIK-1.2 VYMeer mnpoBOAWTH HCIBITAHUS,
HU3MEepeHHs 1 00pabOTKy pe3yIbTaToB.




PeructpupoBats noka3zanusi IpuOOpOB.
[TpoBoaut pacy€ThI H KPUTHYECKH
aQHAJIM3UPYET Pe3yJIbTaThl, 1E€1AET BHIBOIbI
HIIK-1.3 BnageeT BBIOOPOM HCHIBITATEILHOTO

51 HU3MEPUTEIILHOTO obopyioBaHus,
HEO00XO0IMMOTO JUIST MIPOBEICHUS
HCCIICIOBaHUM.

Bremomnaser OLICHKU u 00paboTKu

pE3YJIbTATOB UCCIIET0BAHUS

2. MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl

JlucumrmimHa OTHOCUTCS K 4YacTH, (OPMUPYEMON ydacTHUKaMU O0pa30BaTeIbHBIX
oTtHomeHu# 0s10ka b1 «luciumimHb! (MOTYITH ).
«MHpOpMAIIMOHHBIE TEXHOJOTHM B METALTYPTHH» B3aUMOCBSI3aHA JIOTHYECKH W

COACPIKATCIIbHO-MCTOAUYCCKHU CO CICAYIOMUMU JUCHUTIIIMHAMU U ITPAKTUKAMU OOITI:

— 1uudpoBas rpaMOTHOCTH;
— KOMIbIOTepHas rpaduka;

— MaTEMAaTHYECKUU aHaJIN3.

3. CTpyKTypa U coaepkaHue TUCHUILINHBI
OO6mas TpyJ0€MKOCTh TUCIMIUIMHBI COCTaBIsIET 3 3aueTHbIX(e) equHuIl(bl) (108 gacos).

3.1 Buabl yueOHOM padoThbl U TPYA0EMKOCTH
(mo hopmam oOydeHUS)

3.1.1.09HO0-3204Has hopMa 0O0yUIEeHHUS

w/n e Buj yueOHoit padoThI fgg)liqecmo Cemectp
1 AYJAUTOPHBbIE 3aHATHSA 30 7
B ToMm unce:
1.1 | Jlexkouu 18 7
1.2 | CeMuHapcKkue/mpakTHYECKUE 3aHATHSI 12 7
1.3 | JIaGopaTopHbI€ 3aHATHUS
2 CamocTosiTesibHasi padoTa 78 7
3 IIpome:xxyTouHasi aTTecTanusi
3auvet/nud.3aueT/7K3aMeH 3ayer
Htoro 108 | 6

3.1.2.3a0uHas popma 0OydeHUs




n/n

=

Bupa yueOHoii padboThl

KoanuecTtBO

4acoB

Cemectp

AyIMTOpHBbIE 3aHATHS

10

7

B Tom uucie:

1.1

Jlexuun

(o)

1.2

CCMI/IHapCKI/Ie/ MPAKTUYCCKUC 3aHATHUA

1.3

JlaGopatopHble 3aHATH

CamocrtosiTeibHasi padoTa

98

HpOMe)KyTO'-[Haﬂ aTTeCTalud

3auet/nud.3aueT/7K3aMeH

3auer

Hroro

108

3.2 Temaruyeckuid JIaH U3YyYeHUS TUCIUTINHbBI

(o dhopmam oOyueHus)

3.2.1. OuHo-3a04yHas Gpopma 00yueHUs

n/n

Pa3znenani/Tembl
JAucuuninHbI

TpynoeMKoCTb, Yac

Bcero

AyauTtopHas padora

CemunHapckue/
MpPaKTUYCCKUE
BaHSTHS
JlabopaTopHbie
[TpakTnueckas
[10IFOTOBKA

BaHATUA

CaMocTosiTeJIbHAsA

padora

Paznea 1. IlonsiTue u cTpykTypa
HH(OPMALMOHHON CUCTEMBbI

N Jlexuuu

=)

Tema 1. MadopMarmoHHON UK

—_—

Tema 2. YpoBHU
ABTOMAaTU3UPOBAHHON
MH(POPMALMOHHOW CUCTEMBI
U MX XapaKTEPUCTHKA

—_

Paznen 2. IlonsiTue
HH(OPMALMOHHON TEXHOJIOTHH

30

18

2.1

Tema 1. Undopmanmonusie
TEXHOJIOTUH cOopa u 00paboTKU
uHbopMaluu

2.2

Tema 2. UndopmanmonHsie
TEXHOJIOTUH XPAaHEHUS JaHHBIX.
CucteMsl ynpasieHus: 6a3amMu
JTAHHBIX

23

Tema 3. KomnbroTepHbie
MHTEIJICKTYaJIbHbIE CHCTEMBI
NOJICP’KKH IPUHSATHS peIICHUH

Pa3pen 3. OcHOBHEIE DTaNbI
Pa3BUTHSI U COBPEMEHHbIE

24

18




NMPUHIUIBI TOCTPOEHHUS
HH(OPMALMOHHBIX CHCTEM

3.1

Tema 1. CoBpeMeHHbIE TPUHLIMIIBI
HOCTPOCHUS HHPOPMALIMOHHBIX CUCTEM

3.2

Tema 2. OcoOEHHOCTH MPOTrPaMMHOIO
o0ecrieueHHsT TEXHOJIOTHYECKIX
POLIECCOB

Pa3znea 4. O0001mennas cxema
ABTOMATU3HUPOBAHHON CHCTEMBI
yIpaBJieHUs TEXHOJIOTMYeCKUM
MPoIeccOM

14

12

4.1

Tema 1. ABTOMaTU3UpOBaHHbIE
CUCTEMBI YIIPaBJICHUS
TEXHOJIOTMYECKUM ITPOLIECCOM

4.2

Tewma 2. [TakeTsl pUKIIaJHBIX
[IPOrpaMM OIEPATOPCKUX CTAHLIUN
TEXHOJIOTMYECKHX TPOLIECCOB
(SCADA)

Pazgen 5. O0mas xapakrepucTuka
MPOMBILIVICHHBIX CeTei

14

12

5.1

Tema 1.IIpoMbIIIEHHBIE CETH.

52

Tema 2. Mexaun3mMbel 0OMeHa JaHHBIMU
(OPC — OLE for Process Control)

Pa3nen 6. Peanuzanus
COBpPEMEHHBIX
ABTOMATH3HPOBAHHBIX CHCTEM
ynpaBJieHHs CJI0OKHBIMH,
IHEProHACHINEHHBIMU
TeXHOJOTHYeCKHMH KOMILIEKCAMH B
MeTaJLTypruu

18

12

6.1

Tema 1. ABTOMaTH3UPOBAHHAS
WH(POPMAITMOHHBIX CUCTEM
TEXHUYECKOTO

00CITy’)KUBaHUS U yTIPaBICHUS
JOMEHHOH IIaBKU

6.2

Tema 2. Ilpumep peanuzaruu ACY
TII nomennoii mraBkor Ha OAO

«MMK»

Hroro

108

18

12

78

3.2.2. 3aouHas popma 0O0yueHUs

n/n

Pa3nenani/Tembl
JAucuunanHbl

TpynoeMKoOCTb, 4ac

ce

AyauTopHas padora

|Uce




ro

Cemunapckue/
PaKTHYCCKHE

B3aHATUA

JlaGopaTopHbIe
BaHATHS

[IpakTrueckas
[OJIrOTOBKA

MOCTOATEC/IbHAA

padora

Pa3nea 1. [lonsiTie n cTpyKTYypa
HH(OPMALMOHHON CHCTEMBI

=)

1.1

Tema 1. MudopManinoHHON ITUKIT

1.2

Tema 2. YpoBHH
aBTOMAaTU3UPOBAHHOU
WH()OPMAITMOHHON CHCTEMBI
U X XapaKTePUCTHKA

Pa3pen 2. IllonsTue
HH(OPMALMOHHON TEXHOJIOTHH

30

38

2.1

Tema 1. Madopmarmonasie
TEXHOJIOTUH cOopa u 00pabOTKH
nHbopmaIuu

0,25

14

2.2

Tema 2. MadopmanmoHHsIe
TEXHOJIOTHH XPAHEHUS JaHHbIX.
Cucrembl ynpasieHus 6azamu
JTAHHBIX

0,25

23

Tema 3. KomnbroTepHbie
MHTEJUIEKTYaJIbHbIE CUCTEMbI
MOJICPKKH IPUHSATHS PEIICHHUHA

0,5

14

Pazgen 3. OcHOBHBIE 3TaNbI
pa3BHTHH )/ | COBpeMEHHLIe
NPUHIUIBI TOCTPOEHHUS
HH(POPMALMOHHBIX CUCTEM

24

18

3.1

Tema 1. CoBpeMeHHbIE TPUHLIMIIBI
HOCTPOCHHS HHPOPMALIMOHHBIX CHCTEM

0,5

3.2

Tema 2. Oco6eHHOCTH TPOTPAMMHOTO
obecrie4eH s TeXHOJIOTHUECKHX
POLIECCOB

0,5

Pa3nen 4. O0001mennas cxema
ABTOMATU3UPOBAHHON CHCTEMBI
yIpaBJieHUs TeXHOJIO0TMYeCKUM
NpoIeccoM

14

12

4.1

Tema 1. ABTOMaTHU3UpOBaHHBIE
CUCTEMBI YIIpaBJICHUS
TEXHOJIOTUYECKUM MPOLIECCOM

0,5

4.2

Tema 2. [TakeTsl NpUKIATHBIX
[IPOrpaMM OIIEPATOPCKUX CTAHLUN
TEXHOJIOIMYECKHX IIPOLIECCOB
(SCADA)

0,5

Pa3nea 5. O0mas xapakTepucTUKa

MPOMBILIVICHHBIX CeTeil

14

12




5.1

Tewma 1.IIpoMblIlITIEHHBIE CETH. 0,5 6

5.2

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

Pa3pen 6. Peanuzanus 18 1 12
COBPEeMEHHBIX
aBTOMATHU3HPOBAHHBIX CHCTEM
yIpaBJieHHUs CJI0KHBIMH,
IHEProHACHIIIEHHBIMU
TEXHOJOrM4YeCKHMH KOMILJIEKCAMH B
MeTAJLTYPIruu

6.1

Tema 1. ABTOMaTn3upoBaHHAs 0,5 6
MH(POPMALIMOHHBIX CUCTEM
TEXHUUYECKOTO

00CITy>)KMBaHUS U yIIPABICHHS
JNOMEHHOMU IIJIaBKHU

6.2

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

Hroro | 108 6 4 98

3.3 Conep:xkanue TUCUMIIIMHBI

Paspnea 1. [lonsitue u cTpyKTYpa HH(POPMALMOHHON CHCTEMBI

Tema 1. MHpOpMALIMOHHON UK.

Tewma 2. YpoBHM aBTOMaTU3UPOBAHHON MHPOPMAIIMOHHOM CUCTEMBI U UX XapaKTePUCTHKA.
Pasnea 2. [lonsitTne nHPOPMALMOHHON TEXHOJIOTHH

Tewma 1. npopmanmoHHble TEXHOJIOTUU cO0pa U 00pabOTKH HHPOPMALIIH.

Tema 2. MuHpopmanmoHHBIE TEXHOJOTMM XpaHEHUs JAaHHBbIX. CHCTeMbl yHpaBICHUS

0OazaMu TaHHBIX.

Tewma 3. KOMHBI—OTepHBIe HHTCJUICKTYAJIbHBIC CUCTCMBI ITOAACPIKKU ITPUHATUS peH.IeHHfI.
Paznen 3. OcHOBHBIE 3Tamnbl Pa3sBUTUA U COBPEMECHHLIC IPUHIMUIIBI NMOCTPOCHUA

HH(POPMALMOHHBIX CHCTEM

Tewma 1. CoBpeMeHHbIE NPUHIUIBI TOCTPOEHUS HHPOPMAILITMOHHBIX CUCTEM.
Tema 2. Oco6eHHOCTH TPOTrPAMMHOT0 00ECIEYeHHSI TEXHOJIOTHUECKUX MTPOLIECCOB.
Paznen 4. OOo0meHHass cxeMa aBTOMAaTH3HMPOBAHHON CHCTeMbl YIpaBJIeHHSA

TEXHOJOI'HY€CKHUM IMpPOoueccoMm

Tema 1. ABTOMaTU3NPOBAHHBIE CUCTEMBI YIIPABJICHHS TEXHOJIOTUYECKUM ITPOLIECCOM.
Tewma 2. [TakeTsl DPUKIAJHBIX IPOTPaMM OIIEPATOPCKUX CTAHLIMM.

TexHojoruueckux npoueccos (SCADA)

Pa3nea 5. O0mas xapakTepuCTHKA NPOMBIIIJICHHBIX CeTeH

Tewma 1. [IpoMBIIITIEHHBIE CETH.

Tema 2. Mexanuzmbl oomena naaasiMu (OPC — OLE for Process Control).

Pa3znesn 6. Peasm3aumsi coBpeMeHHBIX aBTOMATU3MPOBAHHBIX CHCTEM YINPaBJICHUS

CJ0KHBIMH, JHCPTOHACBIIICHHBIMH TEXHOJOTMIECKUMHU KOMILICEKCAMHA B METAJLITYPIrUH

Tema 1. ABToMaTu3upoBaHHasi MHPOPMALIMOHHBIX CUCTEM TEXHUYECKOTO OOCITYKUBaHUS U

YHpaBJICHUA JIOMEHHOM IIJIaBKH.




10

Tema 2. Ilpumep peanuzanuu ACY TII nomennoit miaskoit Ha OAO «MMK».
3.4 TeMaTuKa CEeMHMHAPCKHUX/TIPAKTHYECKHUX M J1200PATOPHBIX 3aHATHH

3.4.1. CemuHapcKue/IpaKTHUCCKUE 3aHATHS

HpaKTI/I‘{eCKOG 3agsaTue 1. Pa3pa60TKa MaTeMaTH4YeCKOM MOACIIN IIpoHecca BOJIOUYCHHA
HpaKTI/I‘-IGCKOG 3aHATUC 2. AHAIU3 TEXHOJOTHYECKUX PEKUMOB BOJIOYCHHA ITPOBOJIOKHU
110 MaTEeMaTHYSCKOMN MOACIIN.

3.4.2. JlabopaTopHBbIC 3aHATHS

Y4eOHBIM MJIaHOM HE MPEeyCMOTPEHBI

3.5 TeMmaTuka KypcOBbIX IPOCKTOB (KYpCOBBIX padoT)

Y4eOHBIM IIIAaHOM HE TIPEYyCMOTPEHBI

4. Y4eOHO-MeTOAMYECKOE 1 MH(POPMALIMOHHOE 00ecIieYeHue
4.1 HopmatuBHbie 10KyMeHTHI 1 'OCThI

[Ipy n3yyeHun AUMCHUIUIMHBI HE IIPELYCMOTPEHBI

4.2  OcHoBHas JUTEeparypa

1. MuHpopMmanuOHHBIE TEXHOJOTMH B  METAUIypPrMM : Y4YeOHMK JUIs CTYICHTOB,
oOydaromuxcst 10 HampaBieHUsM mnoarotoBku 22.04.02  «Mertamryprus», 09.04.03
«IIpuxnagnas uadopmatuka» / C. B. Uennos, O. B. Kupsikxosa, A. C. Knumos, JI. A. JlanuHa ;
pei.: A. B. Mypsirun, C. U. TlonkoB ; Cubupckuii denepanbubiii yHuBepcuter, MHCTUTYT
KOCMHMYECKUX W HH(POPMALMOHHBIX TEXHOJOTMH. - DJEeKTpoH. TekcTtoBele naH. (7,7 MO). -
Kpacnosipck : COVY, 2023 (2023-04-12). - 348 c., 21.8 ycu. ned. . - (YueOuuk Cubupckoro
(benepanbHOro YHUBEPCUTETA). - 3arJl. ¢ TUTYJ. 3KpaHa. - DIEKTPOH. BepCcHs med. MyOInKaluy .
- bubnmuorp.: c. 345-347. - 500 sk3. - ISBN 978-5-7638-4746-8 : b. 1. - U3a. Ne 2022-17176. -
TeKCT : DIEeKTPOHHBIN.

2. Kupos, C. C. MadpopMaimoHHbIe TEXHOJIOTHH B METAILTYpruM : yuyebHnoe mocobue / C.
C. Kupos, E. B. Uykuna, O. H. KpuBonanosa. — Mocksa : MUCHC, 2021. — 78 c. — ISBN
978-5-907227-97-2. — TeKcT : 31NeKTPOHHBIN // JIaHb : JJIIEKTPOHHO-OMOIHOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/238379 (mara obpamenus: 10.08.2023). — Pexxum moctyna:
JUIsL aBTOPU3. IOJIb30BATEIEH.

3. Cogetos, b. SI. Unpopmanmonsusie TexHoaoruu : yueOHuk 11 By30B / b. 5. Coseros,
B. B. llexanoBckuii. — 7-e u3., nepepad. u non. — Mocksa : U3narensctBo IOpaiit, 2023. —
327 c. — (Bricuiee obpazoBanue). — ISBN 978-5-534-00048-1. — TekcT : 31eKTpOHHBIN //
OobpazoBarenbHas miatrgopma IOpaiit [caiitr]. — URL: https://urait.ru/bcode/510751 (nara
obpamenus: 10.08.2023).



11

4.3 JlomoJHUTeJIbHAA JUTEPATYpPaA

1. HudpopMannoHHbIE TEXHOIOTMH B METALIYPIUM W MAIIMHOCTPOSHHHU : Y4eOHOE
nocobue / C. M. TI'opbatiok, M. I'. Haymosa, A. 1O. 3apanun, }O. C. TapacoB. — Mockaa :
MUCHUC, 2017. — 61 c.— Texkcr: snexkTpoHHbld // Jlab : 31eKTpOHHO-OMOIMOTEUHAs

cuctema. — URL: https://e.lanbook.com/book/108122 (mata oOpamenus: 10.08.2023). —
Pexxum noctyna: s aBTOpH3. MOJIb30BaTENEH.

2. Topeuckuii, b. M. MH}popManMOHHbIE TEXHOJIOIWH B IIBETHOM METAIIYPIUH :
yuebnoe nmocodbue / b. M. I'openckuii, O. B. Kupskosa, C. B. UennioB. — Kpacnosipck : CDVY,
2012. — 187 c. — ISBN 978-5-7638-2509-1. — Tekcr : 3nekTpoHHbIH // JlaHb : 31€KTpOHHO-
oubnmuoreunas cuctema. — URL: https://e.lanbook.com/book/6030 (mata oOpaimieHus:
10.08.2023). — Pexum mocTymna: AJis aBTOPHU3. MOJIb30BATENCH.

3. Ckpunanenko, M. M. HWaOpManMOHHBIE TEXHOJOTMH B METAUIyprHA M
MaIlTMHOCTpOeHUU : J1al. mpakTukyMm / 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 gocTyra : 1Mo MOJIIMHCKE.

4.4  DjaexkTpoHHBIE 00pa30BaTe/bHbIEC PECypPChI
NHpopmanoHHble TEXHOIOTUH B METAJLTypriH

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

4.5 JluneH3noHHOe M CBOOOJHO pacHpoCcTpaHsieMoe INPOrpaMMHOe
ol0ecreyeHue

Ne HanmenoBanmue | Pazpadoruux IO HocTynHocTh Ccblika Ha Ennnbrii
(mpaBoo0.J1agaTeJib) (IMIIeH3UOHHOe, | peecTp POCCUiiCKUX
cBO0OIHO nporpamm st IBM n
pacnpocrpansem | B/l (npu HaMunn)
oe)
1. Moit Oduc OO0 "HOBBGBIE JInnen3noHHoe 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 MPO(pecCHOHANBbHBIC 0a3bl JTaHHBIX U HHPOPMALIMOHHBIE
CIIPABOYHbIE CHCTEMbI

HocTtynH
Ne HaumenoBanue Ccbuika Ha pecypc
oCcTh
HNHpopManHOHHO-CIIPABOYHBIE CHCTEMBbI
1. | Mndopmatonnbie pecypest Cetn http:// www.consultant.ru HoctymnHo
Koncynbrantllntoc
DJIEKTPOHHO-0MOIMOTEYHbIE CUCTEMbI
Jlanb https://e.lanbook.com/ JloctymHa B cetn
L. Wutepuer 6e3
OTpaHUYCHUHN
IPR Books https://www.iprbookshop.ru/ | loctynna B cetn
2. Wutepuer 6e3
OTpaHUYCHUHN
IIpodeccnonaibHbie 0a3b1 JAHHBIX
baza naHHBIX HAyYHOH AJIEKTPOHHON http://www.elibrary.ru JloctymHo
L. | 6ubmmorexu
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com JloctymHo
noJiuTeMaTHIecKas peepaTuBHO-
2. | Gubnuorpadpuyeckas
MHAYKOMETpHYeCKast
(bubmomeTpuueckasi) 6aza TaHHBIX

S. MarepuajibHO-TeXHHYECKOE o0ecredyeHue

Ayautopun kadenapsl «Metammyprus» aBl204, aB1205, aB1206, aB1206a ocHamieHbI
HOYTOYKaMu, IPOEKTOPOM, SKPAaHOM, YUEOHBIM MaTEPUATIOM.

6. MeToanyecKkue peKOMeHIAINH

6.1 MeToanuyeckue peKOMEeHIAMH [IJIsI MPENoAaBaTeJIsl 10 OPraHU3aANUU
o0yueHus

[Ipu opranuszanuu ydeOHBIX 3aHATUN (JEKUUH, CEMUHApPOB, MPAKTUUYECKUX 3aHSATHM,
1a00paTOPHBIX, CAMOCTOSITENIFHBIX U BBIITYCKHBIX paboT, a Takke KypCOBOTO MPOECKTUPOBAHHUS)


http://webofscience.com/
http://www.elibrary.ru/
http://www.consultant.ru/
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CJICAYCT UCIOJIB30BATh 3JICMCHTBI HHTCPAKTUBHOI'O O6y‘-IeHI/I}I Ha BCCX OTallax HJIsd BOBJICUCHUSA
CTYACHTOB B IIPOLICCC NTO3HAHU. I[J'IH 3TOT'O uenec006pa3Ho HCIIOJIB30BAaTh CIICAYIOIINC (bOpMBIZ

- JANaJIOrOBOC 06yquHe, B XOAC KOTOPOTO OCYHICCTBIIACTCA B3aHMOJCHCTBHUE
npenoaaBaTeyid U CTYACHTA,
- MOACIINPOBAHUE, TO €CTHh BOCIIPOU3BEACHNEC B YCIOBHUIAX o6yquI/1;1 10
JaHHOM JUCIUILINHE IpoHECCCOB, IMPOUCXOAAIIUX B PCAJIbHOCTHU,
- KOMITBIOTCPU3al A 06yquH$[ JJI I/IHTCHCI/I(bI/IKaHI/II/I u
pacmnupeHU BO3MOKHOCTEH 06paSOBaTeJ'IBHOFO Imponecca;

— WCIOJIb30BaHUE CPEJICTB HATJITHOCTU: CTEHABl C KOMIUIEKTOM Y4eOHO-
METOJIMYECKOM JIMTEpaTyphl, IMJIAKaThl MO TEeMaM, HaTypHble O0pasibl, MYJIbTUMEIAUIHbBIC
CUCTEMBbI, KapTOTEKy Y4eOHBIX BUACOCIANI0B U BUI€O(DUIBMOB U JP.

6.2 Meroauyeckne yKazaHus 1JIs1 00y4alOLIUXCS 110 OCBOCHUIO
AUCHUTTHHBI

Jlnst MakCUManabHOW WHAWBUIyAIM3AIlMU JIEATCILHOCTH CTYJCHTa, YUYEeOHBIM IIJITAHOM
MpelyCMaTpUBACTCS BPEeMsI ISl CAMOCTOATEIbHOU PabOTHI.

Cpenu OCHOBHBIX BHJOB CaMOCTOSTENbHOM pabOThl TPAAMLMOHHO  BBIICIAIOT:
TBOPUYECKYIO [JESATEIBHOCTh CTYAEHTa B ayJUTOPUM, IIpU BHEAYJIUTOPHBIX KOHTAKTax ¢
IpernojiaBaTesieM Ha KOHCYJbTAllUAX M JOMAIlHEH MOATOTOBKE K JIEKIMSIM, CEMHHAapCKUM MU
NPAaKTUYECKUM 3aHATHSIM, 3a4eTaM M JK3aMEeHaM, Mpe3eHTalusM M JOKJIaJaM; HallMcaHHe
pedepaToB, BBIOJHEHHE JT1a00PATOPHBIX M KOHTPOJIBHBIX paboT; ydacTue B Hay4yHOH paboTe u

mp.

Lenb camocTosATEIbHON PabOTHl CTYIEHTa — OCMBICIEHHO U CaMOCTOSATENBHO PaboTaTh
CHayasla ¢ Yy4eOHBIM MaTepHajioM, 3aTeM C HayyHOH HWHQOpMaLueil, 3aJ0KUTh OCHOBBI
CaMOOpTraHU3allMM ¥ CaMOBOCIIMTaHHUs C TeM, 4YTOObl MPHUBUTH YMEHHE B JaJbHEHIIeM
HETPEPHIBHO MOBBIMIATH CBOIO MPO(EeCCHOHANBHYIO KBAIU(UKAIHUIO.

[TmaHupoBaHKe BpEMEHH Ha CaMOCTOSATENBbHYIO pa0dOTy CTYIEHTaM Jy4Ile OCYIIECTBIATh
Ha BECh CEMECTp W NpeAyCMaTpUBaTh pPETYJSIPHOE IIOBTOPEHHE IPONHAEHHOTO Y4eOHOTO
MaTepuaa.

Jls Gonee yriryOJIeHHOTO U3yUeHUsl pEKOMEHIYEeTCsl UCIIOJIb30BaTh U3/1aHUs, YKa3aHHbIE
B CIIUCKE JOIOJIHUTEIBHOMN JINTEPATYPHI.

7. DOoH/ OLIEHOYHBIX CPEICTB

7.1 Meroabl KOHTPOJISI M OLICHUBAHMS Pe3y/JIbTATOB 00yUYeHUSA
JIts  KOHTpOJsL YCIEBa@MOCTH M KauyecTBa OCBOCHUS AMCLUIUIMHBI HACTOAIICH

IIPOrpaMMOil MPEAYCMOTPEHBI CIIETYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIIeBaeMOCTH (TEKYILMIA KOHTPOJIb);
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- HIPOMCIXKYTOYHAA aTTCCTAllNA (3aqu).

7.2 Illkana u KpUTEpHH OLCHUBAHMSA Pe3yJbTATOB 00y4eHUs!

DopmMa NPOMEKYTOYHOMN aTTECTALMH: IK3aMeH.

[IpomexyTounas arrectanus oOydaromuxcss B (opMe 3K3aMeHa MPOBOAUTCA 10
pe3yabTaTaM BBIIOJHEHHS BCEX BUAOB yueOHOM paboThl, IPESYyCMOTPEHHBIX YUEOHBIM IIJIAHOM
[0 JIaHHOW TUCHMIUIMHE (MOJIYJII0), TP 3TOM YUUTBIBAIOTCS PE3YJIbTATHl TEKYIIErO0 KOHTPOJIS
yCIIeBaeMOCTH B TeueHHe cemecTpa. OIEHKa CTENeHH JIOCTHXKEHUS O00ydaroluMHcs
IUIAHUPYEMbIX ~ pe3yJIbTaTOB ~ O0y4eHUs 1[0  JUCHUIUIMHE  (MOJYJII0)  IPOBOAMTCSA
npenojaBaTeseM, BEOYUIMM 3aHATHS 10 JAUCHUIUIMHE (MOJIYJI0) METOJOM SKCHEpTHOU
oueHku. Ilo uToraMm mpoMexyTOYHOW aTTeCTallMy MO JUCHUIUIMHE (MOIYJI0)  BBICTaBIIAETCS
OLICHKA «OTIUYHO», «XOPOILIOY, «YIOBIECTBOPUTEIBLHO» WU «HEYIOBICTBOPUTEIBLHO.

O0s3aTenbLHBIMU YCIIOBUSIMHU TIOATOTOBKH CTYACHTA K HpOMeX(YTOqHOﬁ aTTeCTalnu
SABJISICTCS BBIIIOJIHCHUE CTYACHTOM BCEX IMPEAYCMOTPCHHBIX (1)OpM TEKYIIETO KOHTPOJIA.

WKana Onucanune
OuEeHMBaHUA

BbinonHeHbl Bce BMAbl y4yebHOM paboTbl, nNpenycMOTpPeHHble paboyel
nporpammoit. CTyAeHT AEMOHCTPUPYeT COOTBETCTBME 3HAHWM, YMEHWN,
HaBbIKOB, MNPEAYCMOTPEHHbIX MNPU M3YYEeHUU OUCUUNAUHLI, OonepupyeTt
OTin4aHO NPUOBPETEHHLIMU 3HAHUAMMW, YMEHWUAMM, HABbIKAMM, MNPUMEHAET MX B
CUTYyaLMAX NOBbILEHHON CNOXHOCTU. Mpu 3TOM MOryT 6biTb AONYLEHbI
He3HauyuTesIbHble OWMOKU, HETOYHOCTM, 3aTPYAHEHUA NPU aHAIUTUYECKUX
onepauuax, MNepeHoce 3HaHUMM W YMEeHWI Ha HoBble, HeCTaHAAPTHblEe
CUTyaLmu.

BbinonHeHbl BCe 06f3aTeNbHble YC/NOBUA MOATOTOBKM  CTyAeHTa K
NPOMEKYTOYHOM aTTecTaumm, npeaycMOTpPeHHble nporpammoim
Xopotio ancunnamiel.  Oby4yaloWMncA AEMOHCTPUPYET YacTUYHOE COOTBETCTBME
cneaylowmx 3HaHUN: MHOOPMALMOHHbBIX TEXHONOIMMM, HO [A0MnycKatoTca
He3HauuTe/ibHble OWMOKNU, HETOYHOCTU, 3aTPYAHEHUA NPU aHAUTUYECKUX
onepaumsx.
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BbinonHeHbl Bce o0b6s3aTenbHble YCAOBMA MOAFOTOBKWU  CTyAEHTa K
NPOMEXKYTOYHOM aTTecTaumm, npeaycMOTpPeHHble nporpammon
avcumnanibl.  ObyyaloWwmMinca LeMOHCTPUpPYeT HemnosiHoe COOTBETCTBUE
YA0BNeTBopu- | cneayowmx  3HaHU:  MHOOPMAUMOHHBIX  TexHosorui.  [onycKatoTtca
TENBHO 3HauYMTENbHblE OWMOKKM, NPOABNAETCA HEAOCTAaTOYHOCTb 3HAHWW, NO pAdy
NnoKasaTtesiel, 0by4aoLWmMinca UCNbITbIBAET 3HAYUTEIbHbIE 3aTPYAHEHMA NpU
OnepupoBaHMM 3HAHUAMM NPU UX NEPEHOCe Ha HOBblE CUTYaLMMU.

He BblnonHeHbl o6A3aTenbHble YCNOBMA NOAFOTOBKM  CTyAeHTa K
NPOMEKYTOYHOM atTecTaumm, npeaycMoTpeHHble nNporpammorn
ancunnauuel, UIN  CTypeHT AeMOHCTpUpyeT HenosIHoe COOoTBeTCTBUe

3HaHWUIN, YMEHUN, HAaBbIKOB, NPEAYCMOTPEHHbIX NPU U3YYEHUN OUCUUNIINHDI,
Heynosnetso-

PUTENbHO A0NYyCKaTCA 3Ha4YUTE/IbHblE OLLIM6KM, npoAsaAeTca OTCyTCTBUE 3HaHMl‘;1,

YMEHWI, HABbIKOB MO pAgy nNokasaTenen, CTYAEHT MUCNbiTbiBaeT
3HauyuTe/IbHble 3aTPYAHEHWUA NPU ONEPUPOBAHUM 3HAHMAMMU U YMEHUAMMU
NpPY X NepeHoce Ha HOBble CUTYaLMM.

7.3  OueHo4HbIe CPpeACTBA

7.3.1. Texyumuii KOHTPOJIb
B mporecce 00ydeHHMsST HCHONB3YIOTCS OLIEHOYHBIE CPEACTBA PYyOEKHOTO0 KOHTPOJIS

YCIIEBAEMOCTHU U IPOMCIKYTOUHBIX aTTGCTaIII/Iﬁ " CIICAYIOIINEC BUAbI CaMOCTOSITCILHOM pa6OTI)IZ

—  UTeHue PEKOMEH1yeMOi JIUTEPATYPBI IIpU  TOATOTOBKE K
JIEKIIMOHHBIM, TPAKTUYECKHM U CAMOCTOSTENIbHBIM (KOHTPOJIbHBIM) 3a/1aHUSIM;

—  OJIaHKOBOE€ U KOMIIBIOTEPHOE TECTUPOBAHUE;

—  pedepartsl, noxnaaasl Ha CHK.

[MnanupoBaHne BpeMEHH Ha CAMOCTOSITENIFHYIO PabOTy CTy/IEHTaM Jy4Ille OCYIIECTBISTh
Ha BECh CEMECTp U IIpelyCcMaTpuBaTh pPETYJSIPHOE IIOBTOPEHHE MPOUJIEHHOTO0 Y4YeOHOro
MaTepuana.

st Gonee yriryOJIeHHOTO M3yYEHHsI PEKOMEHIyeTCsl UCTIOIb30BaTh U3/IaHHsI, YKa3aHHBIC
B CIIUCKE JOIOJIHUTEIBHOM JINTEPATYPBI.

Jliss pactivpeHus 3HAHWKM CIIEIYeT WCIONb30BaTh TaKXKE CBEICHHS, IOJyYCHHBIC W3
WNHTEpHET-UCTOYHIKOB Ha COOTBETCTBYIOIIMX CAMTaX, a TAKXKE MPOBOJUTH TOUCK B PA3IMUHBIX
cucTteMax, Takux kak Yandex, Rambler, u momp30BaThCs CHEIUATHM3UPOBAHHBIMHU CaWTaMU,
TaKUMH Kak www.anticor.ru, http:/www.naukaran.ru, http:/www.maik.ra wu JIpyrumu,
PEKOMEHTIOBAaHHBIMH TIPETIOIaBaTeNIeM Ha JICKIIMOHHBIX 3aHATHUSX.
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7.3.2. [IpomexxyToUHast aTTeCTalMs
[TepeueHs KOMIIETEHIINN C YKa3aHHEM JTaloB WX (OPMHUPOBAHUS B MPOIIECCE OCBOCHUS

00pa3zoBaTeNbHON MPOTPAMMBI.
B pesynbrare OCBOCHUS JCITATITUHBI (Momyist) dbopmupyrOTCS
CIIEAYIONINE KOMITCTCHIINU:

Kopg B pe3ynbTaTe ocBOeHUA 06pa3oBaTesibHOI Nporpammbl obyyatrowmiica
KomneTeHuumn DoN¥eH obnapatb
YK-1 Crnoco0eH  OCyIIeCTBISATh TMOWUCK, KPUTHYECKUM aHaau3 MW  CHHTE3
WHGOPMAITUH, IPUMEHSATh CUCTEMHBINA MOJXO0JT JUIS PEIICHHS TOCTaBICHHBIX
3amay
ITK-1 CriocoOGeH BBIOMpATh METOMABI TUIAHUPOBAHWS, MOJTOTOBKA U MPOBEICHUS

MCCIIEIOBaHUM, HAOJIOIEHUH, UCTIBITAHUM, U3MEPEHUN U NMPUMEHSTh UX HA|

MpaKkTUKe, aHAJIU3UPOBATh, 00pabaThIBATh U MPEICTABIATH PE3yJIbTAThI

B mpouecce ocBoeHusi 00pa3oBaTeNbHOM MpPOrpaMMbl JaHHbIE KOMIIETEHIIMH, B TOM
YHCIIe WX OT/AENbHBIC KOMIIOHEHTHI, (JOPMHUPYIOTCS MTOITAITHO B XOJI€ OCBOCHUS 00yYarOIMUCS
TUCUMIUIMH (MOAayNel), MpakTHMK B COOTBETCTBHMM C YYEOHBIM IUIAHOM U KaJeHIapHBIM
rpadukoM yueOHOro mpolecca.

KoHTpoJibHBIe BONIPOCHI AJ11 IPOMEKYTOYHOM aTTeCTAlUMN

[TonsTHE U CTPYKTYpa HHPOPMALMOHHON CUCTEMBI

NudopmannoHHOM UK.

Y poBHHM aBTOMaTU3UPOBAHHON MH()OPMAIIMOHHON CHCTEMBI 1 UX XapaKTEePUCTHKA.

[TonsiTne nHOOPMAITMOHHOW TEXHOJIOTHH

WudopmanroHHbIe TEXHOIOTUH cOopa U 00paboTKK HHPOPMAITUH.

WNHpopmanroHHbIe TEXHOJOTUH XpaHeHHs JaHHbIX. CHCcTeMBbl yripaBiieHHs 0a3aMH JaHHbIX.
KomMImbroTepHble MHTEIIEKTYaIbHbIE CUCTEMBI IOAECPHKKI IPUHATHS PELLICHUH.

OCHOBHBIE 3Tallbl Pa3BUTHS U COBPEMEHHBIE IPUHLIUIIBI IOCTPOSHHUS NHPOPMALIMOHHBIX CHCTEM
CoBpeMeHHbIe TPUHLUIIBI TOCTPOCHUS HHPOPMALIMOHHBIX CHCTEM.

. OcobGeHHOCTH TPOrPaMMHOI0 00ECTIEUeHH s TEXHOJIOTHUECKUX MTPOLIECCOB.

. OBo0uIeHHas cxema aBTOMAaTU3UPOBAHHON CHCTEMBI YITPABICHHS TEXHOJIOTHUYECKUM MPOLIECCOM
. ABTOMAaTH3UPOBAaHHBIE CUCTEMBI YIIPABICHHS TEXHOJIOTMYECKUM IIPOLIECCOM.

. IlakeTbl NpPUKIAAHBIX MPOTpaMM ONEPATOPCKUX CTAHLUUN TEXHOJIOIMYECKHX IPOLECCOB

(SCADA)

OOm1ast XapaKTEepUCTHKA IPOMBILIUIEHHBIX CETeH

. [IpoMBILIITIEHHBIE CETH.
16.
17.

Mexanuzmbl ooMeHa ganHbiME (OPC — OLE for Process Control).

Peanuzamuss  COBpeMEHHBIX  aBTOMATH3MPOBAHHBIX  CHUCTEM  YMPABICHUS  CIOXKHBIMHU,
SHEPTOHACHIIEHHBIMHA TEXHOJIOTHYECKUMH KOMIUIEKCAMH B METaJLUTyprUuu

ABTOMaTH3UpOBaHHAsT UHPOPMAITMOHHBIX CUCTEM TEXHUYECKOTO OOCIYKHMBAaHUS U yNpaBICHUS
JIOMEHHOU IIaBKH.
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19. IIpumep peanuzaunu ACY TII gomennoi minaBkoit Ha OAO «MMK».
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