HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 20BEiepaliBHOe rocyrapcreeHHOe ABTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue

YHMKaNbHbIA NPOrPaMMHbIi KNHoY: BBICIIEr0 00pa30BaAHMS
1073Offe6b1EdOéﬁﬁﬁ%wﬁioﬁi%Sﬁ%A@}lezlowaTenbcxuﬁ TexHosiornyeckuii ynusepcurer «KMUCHUC»

HoBorpouuxui ¢puaual

PabGouast mporpamMma JUCIUTIIUHBI (MOJTYJIS)

MeTa.meprnquKne TEXHOJIOTUHU

3akperuiena 3a nogpasaenenueM Kadeapa meramryprudeckux TexHonoruit u obopynosanus (HoBoTponmkwii dhumma)

Hanpasnenue noaroroBku 09.03.03 IIpuxnanHas nHGOPMATHKA
Ipodun [MpukmnagHas nHPpOpMAaTHKa B TEXHUIECKHX CHCTEMaX
Ksamuduxauus Bakanasp
®dopma o0yueHust 3a04Has
OO0mast TPyA0EMKOCTb 53ET
Yacos 1o yueOHOMY TUTaHY 180 @®opMBI KOHTPOJISL HA Kypcax:
B TOM UHUCIJIE! 9K3aMeH 4
ayIUTOPHBIE 3aHATHSA 18
caMoCTOsITeNIbHAs paboTa 153
4acoB Ha KOHTPOJb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypce 4

Bupn 3ansaruit VI PII Hroro
Jlexum 6 6 6
JlaGoparophsie 8 8 8 8
[IpakTuyeckue 4 4 4
Uroro ayz. 18 |18 [18 |18
KonrakTHas paborta 18 |18 |18 |18
Cawm. pabora 153 [ 153 | 153 | 153
B Tom uucne cam. 24
pabora B pamkax ®OC
Yacel Ha KOHTPOJb 9 9 9 9
HUroro 180 | 180 | 180 | 180




IIporpammy coctaBui(u):

x.m.n., [Joyenm, [llanosanos A.H.

Pabouas nporpamma
MeTtajiyprudeckue TeXHOJIOTHH

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOATENTFHO yCTaHABIMBAEMBII 00pa30BaTeNbHBIN CTaHAAPT BBICIIEro 00pa3oBaHus - OakanaBpuat denepansHoe
TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE BhICIIEro 00pa3oBaHusl « HallmoHaIBHBIN HCCIeq0BaTEIbCKHIMA
TexHonornueckuit yuusepcurer « MUCHCy no nanpasnenuio noarotroku 09.03.03 Tpuknagnas uapopMaTrka (MprUkas oT
05.03.2020 r. N2 95 0.B.)

CocraBiieHa Ha OCHOBaHHH yqe6H0r0 IraHa:

09.03.03 TIpuknagHas napopmatuka, 09.03.03 23 Tlpukiamnas napopmaruka [IpIIMBTC 3aou.plx [Ipuknagnas nHGpopMaTHKa B
TEXHUYECKUX CUCTEMAX, yTBEpKIeHHOro YueHbM coeToM PI'AOY BO HUTY "MUCuC" B cocrase coorserctBytomei OITOII
BO 30.11.2022, mpotokon Ne 35

YrBepxnena B cocrase OITOIT BO:

09.03.03 IlpuknanHas naGopMaTHKa, [IprkiagHas HHGOPMATHKa B TEXHUIECKIX CUCTEMAaX, YTBEP)KICHHOW YUEHBIM COBETOM
OT'AOY BO HUTY "MHUCuC" 30.11.2022, mporoxoin Ne 35

Paboyas mporpamMma omoOpeHa Ha 3aceJaHuN

Kadeapa merajirypruyeckux TexsoJoruii u odopynosanus (Hosorpounkuii puianas)

ITporokon ot 12.03.2025 r., Ne3

PykoBomuTens mompasnenieHus K.I.H., 1oteHt, Hedemnor A.B.



1. HEJIX OCBOEHUA

1.1 | Henb - chopMupoBaThH Y CTYAEHTOB KOMIIETEHIIMY B 00JIACTH OMpEAEIeHUs] OCHOBHBIX TEXHHUYECKHX TOKa3aTeield padoThl
METaJUTyprHYecKHX arperaTos, HCIOIb3yEMBIX IS IPOU3BOJICTBA METAJUIOB U CIIJIABOB, CIOCOOOB ¥ METOAMK yTIPaBICHHUS
TEXHOJIOTHYECKUMH TIPOIIECCAMH BHIIUTABKU U PA3IMBKH METAIIIOB U CIUIBOB C IEIBI0 00CCTICUCHHS JIYUIITHX TEXHHKO-
9KOHOMHUYECKHX IToKa3aTenell paboThl HX MPH 00eCTIEIEHIH BRICOKOTO KauecTBa MPOIYKIIHH.

1.2 | 3agaun:

1.3 | - u3yueHHe OCHOBHBIX TUIIOB METAJITypIHYEeCKHX arperaTos;

1.4]- N3YYCHHUE COBPECMEHHBIX TCXHOJIOTHICCKUX MMPOLECCOB TPOMU3BOJICTBA METAJIJIOB U CILIABOB, 06CCHC‘II/IB8.IOH_H/IX
TIOJTYUCHUE KaUCCTBCHHBIX cTaye ¢ MUHHMMAaJIbHBIMH 3aTpaTaMu U BO3ﬂeﬁCTBHHMH Ha OKPYKAIoUIyIO CPEay,

1.5 | - n3yyeHne KOHCTPIYKINI U IPHHIIAIIA PaOOTH OCHOBHBIX METAJUTypPTHUECKHUX arperaToB IPOM3BOICTBA METAIUIOB U
CILIABOB,

1.6 | - M3yueHME OCHOBHBIX MTPOOJIEM U TEHACHIINH Pa3BUTUS COBPEMEHHOTO METAJLTyPTUYECKOr0 IIPOU3BOACTBA.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bnox OIT: b1.B.1B.01

2.1 TpeboBanus k l'lpe}lBa]Pl/lTe.]'IbHOﬁ NOAr0TOBKE 00y4aI01erocs:

2.1.1 | TexHonoruu nporpaMMUpOBAHUS

2.2 Jucuunimnubl (MOIy/IH) U MPAKTHKHU, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIIJIMHBI (MOAY/151) HE0OX0AUMO KaK
npeaulecTByLIee:

2.2.1 | AuzaitH web-IIprtoxXeHuH

2.2.2 |IlomroroBka K mporeaype 3amiuThl ¥ 3aIIUTa BEITYCKHOH KBaTHN(PHUKAIIMOHHON PaOoTHI

2.2.3 |IIpepnunioMHas IpakTHKA

2.2.4 |Paspaborka UI/UX

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSIMHA

IIK-3: CnocoGen co31aBaTh HHPOPMALMOHHYIO MO/I€/Ib, OCYLLECTBJIATH MOAOOP HHCTPYMEHTAJIBHBIX CPECTB, OLEHUBATH
ux 3¢pPekTUBHOCTH

3HaTh:

[IK-3-31 IIpuHIHIIE OCHOBHBIX TEXHOJIOTMYECKHX MIPOLECCOB IIPOM3BOACTBA YEPHBIX METALIOB

[TK-3-32 CtpyKTypy COBPEMEHHOI'0 METAILITYPIHYECKOT0 TPOU3BO/ICTBA

YMmerb:

TIK-3-VY1 IIpon3BecTu pacyeT OCHOBHBIX TEXHOJIOIMUYECKUX ITOKA3aTeNIel POIECCOB MPOU3BOICTBA YEPHBIX METAIIJIOB

TIK-3-VY2 BriGupaTh panroHaibHble CIIOCOObI TPOM3BOACTBA M 00PabOTKU YEPHBIX METAJLIIOB

Baanernb:

I1K-3-B1 HaBeikamu OIIPCACICHUA 3(1)(1)GKTI/IBHOCTI/I peajin3alli TEXHOJIOI'MYCCKUX IMPOLCCCOB ITPOU3BOACTBA YCPHBIX MCTAJIJIOB

[1K-3-B2 HaBsikamu conocTaBiaeHUs 3 (GEeKTHBHOCTH TEXHOIOTMIECKHX MTPOLECCOB IIPOU3BOACTBA YEPHBIX METAILIOB

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pa3nenos u | Cemectp | Yacos | @opmupyemsble | JIuteparypa | Ilpumedanue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeHIMii pecypchl padoThI
Pa3znea 1. llluxTroBLI€E
MaTepHaJIbI
MeTALIypru4ecKoro
NPOU3BOACTBA H HX
TOATOTOBKA
1.1 TexHOonmorn4eckue cXeMsl 4 1 J1.1 KMI
COBPEMEHHOTO JI1.2J12.1
METaJTypPrHIecKOro 01323354
IIPOU3BO/ICTBA.

XKenesopyaHpie MaTepuaibl 1
HX IOArOTOBKA K JJOMEHHOHI
iaBke /JIex/




1.2 Pacuer nokazarenei 1 J1.2 KM1
MPOLIECCOB OKYCKOBaHUS 2132053 54
xene3nbix pyn /Tlp/

1.3 Arnomepanus 4 JI1.2J13.2 KM1 P2
JKeJIe30pYIHOTO ChIpbs /J1ab/ 01323334

14 IToaroroska k 4 JI1.2J13.2 KM1
1a60pPaTOPHOMY 2132053 54
3ansaTuio /Cp/

1.5 CamocToATeNnbHOE U3yUCHHE 10 J1.2 KM1
Mmatepuaina B Canvas 1o teme: 01323334
[TuxTOBBIC MaTEpUAIIBI
METaJUTyPrHYECKOTrO
MIPOM3BOJCTBA M UX
noaroroska. O6opyoBaHue
JUTSL OKYCKOBAHHS JKEIIC3HBIX
pya /Cp/

Paznea 2. lomenHoe
MPON3BOJICTBO

2.1 Brinnaska yyryHa B 1 JI1.2J12.1 KMI P1
JIOMEHHBIX TeYax. 013233 54
[Tokazarenu noMeHHON
rtaBku /JIex/

2.2 Pacuer nokasareneii 1 J1.2 KM1
noMeHHoro tiporecca /TTp/ 21523334

2.3 BrlInonHeHNEe KOHTPOJIEHON 31 JI1.2J13.1 KM1 P1
paboThl «AHanM3 2132023 54
3¢ GEKTUBHOCTH pabOTHI
JoMeHHo# nieuny /Cp/

2.4 CaMocToATENbHOE U3yUCHHE 20 JI1.2 KM1
MaTepHaa 1o TeMe: 012233 54
Boccranosnenue xenesa u
TOpEHHUE TOTUTUBA B
JoMeHHo# nieun. [Ipoduis
JIOMEHHOM TIe4H, €€
OCHOBHBIE KOHCTPYKTHBHBIE
AIIEMEHTBI, HX
HaszHaueHwue. /Cp/

Pasgen 3. BeimiaBka craju

3.1 CriocoObI BHITIITABKH CTAITH. 1 JIL.1J11.2 KMI1
OCHOBHBIE peakIuu 01323334
CTaJICTUIABHIIBHBIX
nporeccos /Jlex/

32 TexHomorust pon3BOJICTBA 1 JIT.1J11.2 KM1
ctanu. Bueneuynas o6paboTka 01323334
cranu /Jlex/

33 Pacuer oxucnenus npumeceit 1 JIT.1JI1.2 KM1
METAJUIOLIMXTHI IIPU 010202354
OKHCITUTEITHHOM
padunupoanuu /T1p/

34 Nzyuenue nporecca 4 J.1 o ¢opme KM1 P3
B3aUMOJEHCTBUS JI1.2J13.2 "I'pynnoBas
KHCIIOPOITHON CTPYH C 21223354 pabota"

JKUIKOH BaHHOM /J1a0/

3.5 [ToaroroBka k 4 JI1.1 KM1
1a60paTOPHOMY JI1.2J13.2
3arsTHio /Cp/ 01323354

3.6 CamocToATeNbHOE U3yUCHHE 10 JIT.1JI1.2 KM1
MaTepuaa o Teme: 212233524

Knaccugukanus cranei.
[Inaxu cTaenIaBHIBHBIX
mporeccos, ux ponb. /Cp/




3.7 CamocToaTenbHOE H3y4eHHE 20 JI1.1J11.2 KMI1
Marepua’a 1o TeMe: 2132053 54
KoHcTpyKInu KOHBEPTEPOB,
HX OCHOBHBIE
XapaKTepUCTUKH.
KoHcTpykius MapTeHOBCKOM
neun. /Cp/
Paznen 4. PaziuBka u
KPHUCTAJUIM3AHS CTAIU
4.1 OCHOBBI TEOpUH 1 JIL.1J11.2 KMI
Kpuctamusanuu. Pa3znuska 013233 54
CTalT B U3TIOXKHUIIBI /JIex/
4.2 HenpeprsiBHas pasnuBka 1 JI1.1 JI1.2 KM1
cranu /Jlex/ 21223324
43 Pacuer mapamerpon 1 JIT.1 JI1.2 KM1
Pa3IUBKU U KPUCTAJUTU3AINA 013233 54
cramu /TIp/
4.4 CamocToATeNnbHOE U3yUYCHHE 15 JI1.1 JI1.2 KM1
MaTepuaa o Teme: D152 33 54
OO6opynoBaHue AJisl pa3JIuBKH
CTaJli B U3TIOXKHUIIBI, €T0
MOJTOTOBKA Mepe
paznuBkoil. DopmupoBaHue
CITUTKA CTIOKOWHOM,
IOJTyCTIOKOMHOM U KHIIsIIIeit
craneii. /Cp/
4.5 CaMocToATeNnbHOE H3yUeHUE 15 JI1.1 J11.2 KM1
Marepua’a 1o TeMe: 21022323 54
OCHOBHBIE KOHCTPYKLIUU
MHIJI3, ux xpatkas
xapakTepuctuka. /Cp/
4.6 IMoxaroroBka k sx3ameny /Cp/ 0 J1.1 KMI1
JI1.2J13.2
21223334
4.7 DK3aMeH 10 JUCLUILIINHE 9 KM1
"Meramnyprudeckue
TexHonorun" /JK3aMeH/
Pasnea 5. IloaroroBka k
KOHTPOJbHBIM
MepOnpUSITHAM U
BBINOJIHSEMBIM padoTam
5.1 O06bem yacoB 12 TK-3-31 TIK-3- J1.1 KMI1
CaMOCTOSITENIbHOI paboThI Ha 32 TIK-3-Y1 JI1.2J12.1J13.
nmoarotosky k KM /Cp/ TK-3-Y2 IIK-3 1J13.2
-BI1TIK-3-B2 | D132 33 54
5.2 O0beM yacoB 12 ITK-3-31 TIK-3- JI1.1 P1,P2,P
CaMOCTOSATETIBHON paboTHI HA 32 [IK-3-V1 JI1.2J12.1J13. 3
noAroToBky kK BP /Cp/ TIK-3-Y2 IIK-3 1J13.2
-BI1TIK-3-B2 | D132 33 54
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI AJIs
CaMOCTOSITeJIbHOI MOATOTOBKHU
Kon KonTponbaoe I'I{I;I){m::}();:éwme B
KM MepOTpUATHE I Pl OIIPOCHI 711 MOATOTOBKU
KOMITETSHIIN I
KM1 DK3aMeH MK-3-31;I1K-3- TeopeTnueckue BOIPOCH! SK3aMEHAIIMOHHBIX OHJIETOB:

32;TIK-3-V 1;[IK-3-
V2;TTK-3-B1;TTK-3-
B2

1 Ompenenenre pyasl. OCHOBHBIE MHHEPAIIOTHUECKUE THIIBI XKEJIE3HBIX
PYA M UX XapaKTepH-CTHKA.

2 Ilycras mopoaa >keNe3HbIX Py, OCHOBHOCTb. [lone3HbIe U BpeHbIe
HPHMECH B JKeJIe3HbIX pynax. TpeOoBaHUS K jKeIe3HBIM PyAaMm.

3 JlpoGiienwe xene3Hbix py. CriocoObl U CXeMbI IPOOJICHUS.
INokazaTenn 3¢ exTuBHOCTH APOOIECHHUS.

4 KOHCTpYKIMU OCHOBHBIX THIIOB IPOOMIIOK U apaMeTphl UX paboThI.




5 W3MmenbueHne MaTepuanoB. ArperaTsl, IPHMEHsAEMbIE TS
U3MEJIbYCHUSL.

6 I'poxoduenne n xraccudukanus. OCHOBHBIEC TIOKa3aTEeNN ITPOIIECCOB.
IIpuHIMD PabOTHI TPOXOTOB U CHUPATHHOTO KJIACCU(BHKATOPA.

7 O6orarienue xene3Hbix pya. CrocoObl oboraieHus Keae3HbIX pyI.
8 Tlokasarenu 3(pPEKTUBHOCTH 00OTAIICHHS JKEIE3HBIX PYI.

9 OborarmieHne KeIe3HbIX Py CII0CO00M MPOMBIBKH: CYIITHOCTb,
OCHOBHBIE arperaThl U MOKa3aTeNH uX paboThL.

10 I'paBUTaLIMOHHBIE METOBI 0OOraIlIEHHs: CYLTHOCTb, OCHOBHBIE
arperaTsl M TIOKa3aTelll UX PaboTEHL.

11 Oboramenue MarHuTHOH cenapanueid. CxeMa U IPHHIHI pabOTHI
GapabaHHOro cenapa-Topa ¢ BepXHeil 3arpy3Koi IIHUXTHI.

12 CymHocTs npotiecca arinomepanni. KoMIoHeHTHBIH cocTaB
arJIOMEpAaIIMOHHON MIMXTHI ¥ TPeOOBaHMA K HEMY. TeXHOJIOTHIECKHe
oIepanuy mpoiecca araoMepariy.

13 Onucarsb npoliecc criekaHus arjiomepara. 30Hbl, 00pa3yrommecs B
mporecce CreKaHus.

14 Ilpouecc criekaHus arjioMepara Ha KOHBEHEPHOH arioMepaluOHHON
MaiuHe. CxeMa ar-JIoMaliuHbl ¥ JIEHTHI, TEXHOJIIOTHUECKHE OepaIliu
Ipoliecca arjioMeparuH.

15 IIpon3BoACTBO OKATHIMIEH KaK CIIOCOO OKYCKOBAaHHS
TOHKOU3MEIIBUCHHBIX KOHIIEHTpaToB. O0Ias TeXHOIOTH4ecKas cxeMa
MPOU3BOJICTBA OKATHIIICH Ha (hadpuke.

16 Onucatbh OCHOBHBIE ATArbl IPOU3BOJICTBA OKAThIIIEH. Llens 1
CYIIHOCTH OO’KHUTa CHIPBIX OKaThImel. Cxema KOHBEHEpHOI MaIIHEI
JUIs 00KHTa OKaThlmei. TexHomornueckue 30Hbl KOH-BeiepHOoit
MAIIMHBI TS 00’KUra OKaThINICH.

17 Oburas cxema TOMEHHOH Tu1aBKH. OCHOBHBIE OCOOCHHOCTH
JIOMEHHOTO IIPOU3BOACTBA U €r0 HEJOCTATKH.

18 CymHocTh TOMEHHOT0 pon3BoicTBa. [Ipodus ToOMEHHOH neun 1
OCHOBHBI€ TTPOIIECCHI JOMEHHOM IIIaBKH.

19 Koxkc. dyHKIMU KOKCa B JOMEHHOU IU1aBKe. TeXHOIOrus
MIPOM3BOACTBA KOKCA M CTaIUH MPOLecCa KOKCOBAHUSI.

20 [IBmxeHue ra3oB B JOMEHHOH 1eun. TpeGoBaHUS K pacipe/elICHUIO
ra3os.

21 JIBmKeHHe IIHNXTOBBIX MAaTepPHAIOB B JOMEHHOI meun. [IpuanHs!
OIyCKaHUS IUXTHI.

22 BoccTaHOBIEHHE OKCHIIOB XKejle3a MOHOOKCHAOM YTIIepo/ia.
BoccranosieHne OkCHIOB keme3a BoxopoxoM. BoccraHoBieHne
OKCHJIOB K€Je3a YIIIEPOJIOM.

23 BoccraHOBJIEHHE KpEeMHUS, Maprania u ¢pocdopa B TOMEHHOI IedH.
24 HayriepoXuBaHHE Keje3a U 00pa3oBaHKe YyTyHa.

25 O6pa3oBaHue IUTaKa U €ro cocTaB. BaxkHelime CBOMCTBA IILITaKOB.
26 Jecynpdypanus 4yryHa B JOMEHHOW Ie4d. Y CIOBHS yIaJICHUS
CepHl U3 YyTyHa.

27 Crioco0b!I HHTEHCH(UKAUH JOMEHHOTO IPOIIecca U UX KpaTKas
XapaKTEepUCTHKA.

28 Knaccudukanus crajei 1o crnoco0y Mmpor3BOACTBa, 10
Ha3HAYEHHIO, 110 Ka4eCTBY CTAJIH, IT0 XUMHIECKOMY COCTaBY H IO
CTEMEeHU PACKUCICHHOCTH.

29 VcrouHukH 00pa3oBaHus U poOJb LIJIaKa B CTaNICIIaBHIIbHBIX
poleccax.

30 IIuxToBBIE MaTepUabl CTAEIIaBUIbHBIX IIPOLIECCOB.

31 YerpoiicTBoO KUCIOPOIHOro KoHBepTepa. OCHOBHbIE apaMeTpBhl,
OIIPE/ICIIIOIINE BO3-MOXKHOCTE pabOTHI KOHBEpTEepa 0e3 BEIOPOCOB.

32 TexHOIOTHYECKHE OTIepalluy KUCIOPOIHO-KOHBEPTEPHOU TTABKH C
BEpXHEH Mojadell 1y-Thsl U UX COAEPIKaHUE.

33 ITapameTpbl IyTHEBOI'O PEKUMa KHCIOPOIHO-KOHBEPTEPHOH MIaBKH
U UX BIMSHHE Ha [T0-Ka3aTel! IUTaBKH.

34 Okucnenue yriaepoja: poiib, BIUSHUE Ha CBOICTBA CTal, OCHOBHBIE
peaKuyy OKUCIEHHUSI I MUHUMAJIbHOE OCTaTOYHOE COJEepKAHUE
yIJeposa B CTAJIH.

35 IlpeuMy1iecTBa ¥ HEAOCTATKU KUCIOPOAHBIX IIPOLIECCOB C BEPXHEH
Y JOHHOU IIPOAYBKOI KHCIIOPOIOM.

36 OcHOBHBIE CITOCOOBI BHEMEYHON 00pa0OTKH KUIAKOW CTAJIH.
Hasnavenue u XapaKkTepHCTHKA.

37 Cnioco0s1 pa3nuBky ctanu. [IpenMymecTsa 1 HeJOCTaTKU PA3IIHBKH
CTaJli B U3JIOXKHUIIBI CBEPXY Tepes CUPOHHOM pa3IuBKOM.




38 Knaccudukanus 1eeKTOB CTaIbHBIX CIIUTKOB, OTJIUTHIX B
W3JI0KHHULBL.

39 Cranuu MoaroTOBKH 000pYTOBaHUS K Pa3IBKE B H3JIOMKHHII.

40 O6mast xapaKTepUCTHKA HEIPEPHIBHOMN Pa3IUBKH CTAIH H €€
CpaBHEHME C PA3UBKON B M3JIOKHHLIBL.

41 XapakTepucTHKa yCTaHOBOK HENPEPHIBHONW PA3IUBKHU CTAIN
BEPTHKAIBHOTO U TOPU30H-TATBHOTO THITOB (OTIIMYUTEIIBHEIC
0COOEHHOCTH, IPEUMYIIECTBA H HEJJOCTATKH).

42 XapakTepucTHKa yCTaHOBOK HENPEPHIBHON PAa3IUBKHU CTAIN
paguaIbHOTO U KPUBOJIMHEHHOTO THIIOB (OTIMIUTEIbHBIE
0COOEHHOCTH, IPEUMYIIECTBA 1 HEJOCTATKH).

43 OcHOBHBIE y3JIbl MAIIMHBI HEMIPEPHIBHOTO JIUThS 3aTOTOBOK:
Ha3HaueHHe, KOHCTPYKIHS, TEXHOJIOT S IPUMEHEHUSI.

44 OueHka KayecTBa HEMPEPBIBHO JIUTHIX 3aTOTOBOK IO OTHOILIEHUIO K
CIIUTKaM, NTOTy4eH-HBIM B H3I0KHUIAX. OCHOBHBIE 1€(EKTHI CIUTKOB,
MOJy4aeMbIX HENPEPhIBHON Pa3IMBKOM, IPU-YUHBI UX HOSBICHUS U
MEPOIPHATHS 10 X YCTPAHCHHIO.

45 INocnenoBarenbHOCTD onepanuii o noaroroske MHJI3 k paznuske.
Oco0EHHOCTH TEXHOJIOIMU HaYaJIbHOTO NIEpHOo/ia Pa3IruBKY CTAaJIH Ha
MHIJI3.

5.2. Ilepeuens paGoT, BHINOJIHSE

MBIX 11O JUCIHUITIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboTsI

HazBanue
paboTsI

ITpoBepsiemble
HUHIUKATOPBI
KOMIIETCHIIUIA

Coneprxanue paboThI

P1

KontponbHas
paborta «Ananus
3¢ GEKTUBHOCTH
paboTHI TOMEHHOM
e4yny

IIK-3-31;I1K-3-
32;I1K-3-Y1;I1K-3-
V2;11K-3-B1;I1K-3-
B2

Bce HeoOX0omuMBIE T BHITIOIHEHUS] KOHTPOJIBHON pabOTHI HCXOTHEIE
JIaHHbIE BRIOMPAIOTCSI COTJIACHO BAPUAHTY U3 MPUIOKEHHUS A
METOANYECKUX yKa3aHUH. BapuaHT 3ajaHusi COOTBETCTBYET HOMEPY IO
an(haBUTHOMY CITHICKY Y4eOHOH IpyIIIIE.

AnropuTM pacuera npeayCcMaTpUBAET yCTAaHOBICHUE BIIUSHUS
pa3nu4HbIX (HaKTOPOB HA pacxo]l KOKca M MPOU3BOAUTENLHOCTh
JIOMEHHOM TIeuH 1o WHpopMaIuu o ee pabdbore B «6azoBom» (1) n
«cpasauTensHOoM» (1) mepromax. Heobxomumere futst pacuera
WCXOJHBIE TAaHHbIE PEACTABISAIOT B COOTBETCTBUH C BAPHAHTOM
MHAMBUAYaJIBLHOTO 3alaHus (CM. IpuiioskeHne b MeToauueckux
yKa3aHuii).

Meroamueckue yKa3aHHs IO BBITOTHEHHIO KOHTPOIBHOI PaboTHI -
Bpatkosckuii E.B., [llanoBanos A.H. Ananu3 3¢ dekTuBHOCTH paboThI
JIOMEHHOH neun: MeToanvecKre yKa3aHus JUIs BRITOTHEHHS
KOHTpOJNBHOH paboTsl. — HoBorpontx: HO HUTY «MUCuCy, 2016. —
34c.

P2

JlaGoparopHast
pabora

" Arnomepanus
JKeTIe30pYAHOTO
ChIpbs"

TIK-3-31;1TK-3-
32;TIK-3-V 1;[IK-3-
V2;TIK-3-B1;TTK-3-
B2

1 Hdaiite onpeneneHre TEPMHUHY «arioMepanus).

2 Ha3oBHTe OCHOBHBIE KOMIIOHEHTHI arJOMePaliMOHHON IIUXTEI.

3 IlepeuncnuTe 3TNkl NOJrOTOBKY ArJIOMEPALMOHHOM IIUXTHI K
CIIEKAHHUIO.

4 Hazosute (hakTopbl, BIHUAIONIME HAa CKOPOCTD CIIEKaHMS arjioMepa-Ta.
5 Ilepeuncnute CTPYKTYPHBIE 30HBI arJIOMEPUPYEMOTO CIIOSL.

6 Kaxkue mporieccs! MpOTEKaroT B 30HE TOPECHUS?

7 Ilo xkakuM npuurHaM GOpMHUPYIOTCS 30HbI KOHIAESHCALUH U
nepeyBIaKHEHHs B IIPOLIECCe CIIEKaHus arinoMepaTa’?

8 [ToyeMy HWKHUI CJI0# arioMepaTta moiry4Jaercst 6oJee oruIaBieH-
HBIM, HECMOTPs. HA PABHOMEPHOCTD PacIpeeNIeHHs TOIINBA B arilo-
muxre?

P3

JlaGoparopHnas
pabora "UzydeHne
mporecca
B3aUMOJIEHCTBUS
KHUCJIOPOJIHOH CTpyH
C JKUJKOI BaHHOM"

TIK-3-31;11K-3-
32;1TK-3-Y I ;[TK-3-
V2.TTIK-3-B1;TTK-3-
B2

1 ITouemy paboTa MPOBOANTCS METOZOM MOJICIUPOBAHUS?

2 Kakue ruipoAnHAMHYECKAE CHITBI OIPEIEIISIOT TIyOnHy
obpasytormeiics JIyHKH BHYTPU CTPYH T'a3a B AKHUIKOCTD?

3 OOBsICHUTE 3aBUCHMOCTb Pa3MEPOB JIyHKH OT BBICOTHI (DypMBI HaJl
BaHHON M KOHCTPYKIIHH (YPMBL.

4 Kaxk BiusieT peKiM IPOAYBKH Ha paMHUPOBOYHEIE TIPOIIECCHI B
KHCJIOPOHOM KOHBepTepe?

5 PeakunoHHast 30Ha NIPH NMPOJYBKE B PEaTbHOM KHCIOPOIHOM
KOHBEPTEPE U €€ JIIEMEHTBHI.

6 Kaxk onpenemnsieTcst U KOHTPOIHPYETCs pacXof ra3a B JaHHOH pabore?
7 Kakne OCHOBHBIC KOHEYHBIC 33/1a4¥ JOJDKHBI OBITH PEIIEHBI 110CIIe

IIOJIHOI'O BBIIIOJTHCHH A pa6OTLI?

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OUJIeTOB, TECTOB U T.IL.)

q)OpMOﬁ HpOMeX(yTOqHOﬁ aTTCCTAllUU 110 JUCHUINIWMHE ABJIACTCA OK3aMCH.




Hwxe npeacrasien obpaser Ounera Ui 9K3aMeHa, MPOBOJUMOTO B YCTHOH (opme.

®denepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00Pa30BaTENFHOE YIPEKICHHE BEICIIIETO 00pa30BaHHA
HAILIMOHAJIBHBIN UCCJIEJJOBATEJIbCKHUM TEXHOJIOTMYECKUI YHUBEPCUTET «MUCHC»
HoBotpounkuii punman

Kadenpa Merammypradeckux TEXHOJIOTHH M 000pyIOBaHUS

SK3AMEHALIMOHHbIM BUJIET Ne 0

Jucnumunza: «MeTalypruueckiue TEXHOIOTUI

Hamnpagsnenue noaroroBku 6akanaspos: 09.03.03 «IIpukiaagHas nHOPMATHKAY

®dopma 00ydeHHs: 3a09HaS

®dopma npoBeIeHNS SK3aMEHA: yCTHAs

1. Knaccngukanus craneif no crnocody nNpou3BoJCTBa, 10 HA3HAYEHUIO, 110 KAUECTBY CTaJIH, TI0 XHUMUYECKOMY COCTABY H T10
CTENEHU PACKUCIEHHOCTH.

2. Ilepedncnute BUABI MalllH HEMPEPBIBHOT'O JINThS 3aTOTOBOK. J{aliTe XapaKTepHUCTUKY YCTAHOBKAM HENPEPHIBHON Pa3IUBKH
CTaJI BEPTUKAJIBHOTO THIA (OTJINYUTENIbHBIC OCOOCHHOCTH, TIPEHMYIIECTBA H HEAOCTATKH).

3. OnpenenuTs NPOJOIDKUTEILHOCTD 3aTBEPICBAHNUS §-T CIIUTKA CTAIN MapKH 15, IMEIOIIETO CIIEAYIONHE pa3Mephl: BeicoTa h =
2100 mm; mupuHA BepxHeH gacT b = 650 MM, HIKHEH bH = 720 MM; TonmuHa BepxHel yact aB = 470 MM, HIDKHeH aH = 530
MM.

CocTaBuir:
3aB. Kagenpoit MTuO
« » 20 .

Jucranimonno sk3amed mpoBoautcess B LMS Moodle. Tectsl conepxut 38 3amanwmii. Ha pernenue orBomutcst 80 MHHYT.
O6pa3zen 3aganuii 7151 9K3aMeHa, IPOBOAUMOro tuctaniimoHHo B LMS Moodle:

1)IoMeHHBIH TIpoliece XapaKTepH3yeTcs CIESAYIONIMMU OCOOCHHOCTSIMH, CYIIECTBEHHO OTINYAIONIMMH €T0 OT IPYTHX
METaJUTyprHYeCKHUX MPOLECCOB:

1.B TOMEHHOI1 IIeYH MPOTEKAIOT MPOLIECCHl OKHCIUTEIBHOIO XapaKTepa;

2.B IOMCHHOM T€YH OCYIIECTBISIETCS] BCTPSUHBIN MPOTHBOTOK;

3.B IOMEHHOH T€YH MTPOUCXOAUT TIEPEKPECTHBIN MPOTUBOTOK HarPEBAEMBIX MAaTEPUATIOB U TOPSIYUX T'a30B.

2) YkazaTh cmoco® oOOramieHusi, KOTOPBIH OCYIIECTBISIETCS B OyTapax, cKpyOOepax, KOPBITHBIX MOMKax
1.mpoMBIBKa,

2.IrpaBUTALIMOHHOE 00OTaIlIEHHE;

3.daoTarms.

3)B ueMm 3aKkm09aeTcs CyIHOCTh IPOIIEcca MOMyYEeHHUS YyTyHa B JOMEHHBIX Medax?

1.B BoCCTaHOBIEHHHU OKHUCIIOB Xeje3a, BXOIAIIUX B COCTaB PY/bl, OKUCHIO YTIIEPOa, BOJOPOIOM U TBEPIBIM YTIIEPOIOM,
BBIICAIOIMIUMHUCS NIPH CTOPAaHUHU TOIJIMBA B IIEUH;

2.B IIOIy4€HHUH KHUJKOTO UyTyHa U3 Py/bl B pe3yJIbTaTe IPOTEKaHUsI OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIMMT;

3.B nepepaboTKe KeIEe3HBIX Py B UyTyH.

4)1oMeHHBIM TIPOIIECCOM Ha3hIBAIOT:

1 .BBITIABKY YyTyHA U3 KeJIEe30COAePIKaIiX MATEPHAJIOB B CICIIATBHBIX MIAXTHBIX Ie-4ax (JOMHaXx);
2.BBIMUIABKY CTaJId U3 YyTyHa B CIIEIMAIBHBIX IIAXTHBIX Neuax (JOMHaX);

3.BBIMUIABKY CIUIaBOB M3 METAIIONOMA (CKpana) U eJIe3HO! Py bl B CIENUANIbHBIX IIaXTHBIX MeYyax (JOMHaXx).

5)CyTs nepefena 4yryHa B CTalb COCTOUT:

1.B CHI)KEHUHM COJEpXKAaHUS YIIIEpOAa U TpUMeceil ITyTeM PAacKHUCIICHHS U JICTHPOBAHHUS;

2.B CHIDKCHUH COAEPKAaHUS yIIIeposia ¥ IpUMeced IyTeM HX N30UpaTeIbHOr0 OKHMCIICHHS;

3.B yBEIMYCHUH COZIEP KaHMA YTIIePO/ia ¥ YMECHBIICHUH COAEPKAHMUS IIPUMECeH ITyTeM HX H30UPaTeIbHOT0 OKHCICHHS H
JIETUPOBaHMUSL.

6)10MEeHHBII TPOIIECC XaAPAKTEPU3YETCS CIESAYIONIMMH OCOOEHHOCTSIMH, CYIIECTBEHHO OTIMYAIONIMMH €T0 OT IPYTHX
METAJLUTYPIrUICCKUX IMPOLECCOB!:

1.B TOMEHHOI1 IIeYH MPOTEKAIOT MPOLIECCHl OKHCIUTEIBHOIO XapaKTepa;

2.B )IOMCHHOﬁ ¢4 OCYHICCTBIIACTCA BCTpe‘IHLIfI MMPOTUBOTOK;

3.B JOMEHHOH Me4YH IPOUCXOAUT IEPEKPECTHBINM IPOTUBOTOK HArPEBAEMBIX MATEPUAIIOB U FOPSIUUX I'a30B.

7) JAnst cy>kAeHUs 0 X0JIe TIeUd Hy’KHA HH(GOpMaIus:

1.0 Macce moauy;

2.0 KOJINYCCTBE, JaBJICHUHN U BIIAXKHOCTU AYThA,

3.0 JaBJICHHUH, TEMIIEPATYPhl U COCTaBE KOJOIHUKOBOTO Ta3a.

8) IIpouecc ymMeHbIIeHNST pa3Mepa KyCKOB TBEPIOT0 MaTepUaa ero pa3pylieHueM Mo/ JeHCTBUEM BHEITHUX CHJT JI0 KPYITHOCTH
6—15 MM u OoJiee Ha3LIBAETCS:




1.apobnenue;
2.M3MeIbUYCHHE;
3.0KyCKOBaHHE.

9) K nporieccaM noAroTOBKU KEJIE3HBIX Pyl OTHOCHTCS
1.npobieHue, u3MenbUeHUEe U KIIacCH(DUKAITHS;
2.¢unpTpanus;

3.¢dnoTamus.

10) Hanbonee gacTo a1t NPOIYBKH CTaIH HHEPTHBIM I'a30M HCIIONB3YIOT
1.apron

2.renuii

3.KCEHOH

11)OnHo# U3 TTaBHBIX TPHYHH 00pa30BaHUs (HIIOKEHOB B CTATH SIBISETCS
| .HemeTanau4YecKue BKIOYEHHs

2.BOAOpPOL,

3.KHUCII0pon

12) K cnocobam BHeNe4YHOM 00paObOTKH CTAJIA OTHOCSTCS

1.BakyyMupoBaHue, 00paboTka CHHTETHYECKIM LIJIAKOM, POyBKa HHEPTHBIM ra30M
2.BaKyyMHUpOBaHHE, 00pabOTKa CHHTETHYECKUM IITAKOM, HaBeJCHHUE IILIaKa B eUH
3.1poJyBKa HHEPTHBIM ra30M, BBEACHHE B IeYb MOAU(MHUKATOPOB U JICTHPYIOIINX 3JICMEHTOB

13) Ipu padhmHIpOBaHNH METAIa CHHTETHYECKHUM IITAKOM C IEJbI0 YAAJIeHHUs CePbl OCHOBHBIM KOMITOHEHTOM IITAKa SBIISIETCS
1.1171aBUKOBBIM ITAT

2.M3BeCTh

3.Kene3Has pyaa

14) Huzkast 3h(peKTHBHOCTh BAKYYMHPOBAHHUS B BAKYYMHOH KaMepe CBS3aHO C TEM, YTO

1.HeOOXOAMMBI TOTIOHUTENEHBIE MOCTOBBIC KPAHBI [T YCTAHOBKH U M3BJICUCHHS CTAIb-KOBIIEH U3 BaKyyMHON KaMephI
2.Heo0X0IMMa YCTaHOBKA JOIOJIHUTENIFHBIX BAKYYMHBIX HACOCOB

3.B3aMMOJICUCTBHUE YIIIEPO/ia C PACTBOPSHHBIM B METAJLIC KHCIOPOAOM, HHTCHCHBHO MPOTEKAIOIIEE B TOBEPXHOCTHOM CJIOE,
3aTUXaeT 110 Mepe YBEIMUCHUS TOJIIMHBI CJIOS METaJIa U MMPAKTHYECKH TIOJTHOCTHIO IIPEeKpamiaercs Ha riryoune ~ 1,4 M, T.e.
HIDKHHE CIIOM MeTaJlIa JIeTa3aliy He TIOABEPraoTCs

15) OnpenenuTs NPOJOIKUTENBHOCTD 3aTBEPAEBAHUS (B MUH.) HENTPEPHIBHOIUTOH 3arOTOBKH C pa3MepaMH MONEPEYHOT0 CEUEHUsI
200%1200 mm u3 cranu Mapku 40X. OTBET OKPYIJIMTh A0 LIENbIX 3HAUCHUH.

16)Omnpenenuts TOMILMHY CII0S 3aTBEpAEBLIEro MeTaiia (B MM) ctanu Mapku 40 Ha BbIXOJle U3 KpUcTau3aTopa AnuHoi 1000 MM
BepTukanpHoit MHJI3, ecnu 3arotoBka ¢ pasmepamu nomnepedHoro cedeHust 290x 1200 MM BBITSTHBAETCS CO CKOPOCTHIO 1,2 M/MUH.
YpoBeHb MeTaia B KpHCTaLTU3aTope (HeIOIUB) IPUHATH paBHbIM 100 MM. OTBET OKPYTIIATH JI0 TENBIX 3HAYCHUH.

17)4ro criocobCTBYeT yBEIMYEHNIO IPOHUKHOBEHHIO KUCJIOPOAHOM CTPYH B BaHHY METaJUIa IIPH MPOYUX YCIOBUSX?
1.yBenmmaenne auameTpa coria GypMsl

2.BBICOKAs YHCTOTa KCHIIOPOAA

3.yMeHbIIEHHE AUaMeTpa coria GypMbl

18) Kakoe BiusiHHE OKa3bIBAIOT HA XOJI BBITUIABKH CTAJN ITy3BIPHKH YTApPHOTO Ta3a, 00pa3yromrecs Py OKUCICHHN yTiiepoa?
1.c1ocoOCTBYIOT yIaIEHHIO PACTBOPEHHBIX Ta30B

2.cIoco0CTBYOT YAAJICHHIO HEMETATMYSCKUX BKIFOUCHUI

3.cI0cOOCTBYIOT OXJIaXICHHUIO BaHHBI METaIIa

19) B yem 3akirouaercs oTpULATENbHOE 3HAYSHUE IJIAKOB B CTAJICIUIABUILHOM MPOU3BOACTBE?
1.pa3pymaromiem AeicTBUN Ha GYTEPOBKY

2.yBEIMUYEHUHU TIOTEPH MOJIE3HBIX IpUMECE

3.yBeJIMUCHUH [IOTEPH XKene3a




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

IIpu omeHke pe3yabTaTOB 3aLIUTHI OTUYETOB MO TaOOPATOPHBIM paboTaM HCHONb3yeTCsl OMHapHAs CUCTeMa, KOTopast
IpefycMaTpUBaeT CIEeAYIOIUE PEe3yIbTaThl U KPUTEPUU OLICHUBAHMS:

"3a4TeHo", ecITi BHIMOIHEHBI BCE 3aIaHMs Ta0OpaTOpHOH paboTH, CTYACHT OTBETHII Ha BCE KOHTPOJIBHBIC BOIPOCHI.

"He 3auTeH0", ecM CTY/ICHT HE BHIITOJIHII WM BRIITOTHIII HEIPABIIIBHO 3a/1aHKs TaOOpaTOpHOI paboTH, CTYAEHT OTBETIUI HA
KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMU MM He OTBETIII Ha KOHTPOJIbHBIE BOIIPOCHI.

Kpurepnn orieHKH O0TBETOB Ha HK3aMeHe, POBOIUMEIM B YCTHOH (opme:

Omnenka «OTINYHOY» CTaBUTCS, €CITH HA TEOPETUIECKIE BOIPOCHI JaHBI Pa3BEPHYTHIC OTBETHI, IPUBEACHE! COOTBETCTBYIOIIHE
CXEMBI, PUCYHKH U T.J., IPABHIIBHO pelieHa 3anaya. OOyydaronuiicss XOpoIo OpHEHTUPYETCs B MaTepHaie, BlaeeT
TEPMHHOJIOTHEH, TPUBOAUT ITPUMEPHI, 00OCHOBHIBACT, aHATM3UPYET, BHICKA3BIBACT CBOIO TOYKY 3PCHUS IO aHATN3UPYEMBIM
SBJICHUSAM M TIPOIECCaM, IPaBHIBHO IMPHMEHSCT MOTyUCHHBIC 3HAHNS NIPH PEIICHNH MPAaKTHIECKUX 3a1ad. OTBETHI H3/IararoTcs
cBOOOHO, YBEpEHHO 03 UCTOIB30BaHuUs JTUCTA YCTHOTO OMpoca.
Ouenka «X0poIIo» CTaBUTCSI, €CIIH 00a TEOPETHUECKUX BOIIPOCA B IIEIOM PACKPBITHI, HO U3JI0XKaHbl HE JOCTATOYHO IOJTHO. 3a1a4a
pemrena. JInbo Ha TeopeTHUecKne BOMPOCH! JaHBI Pa3BEPHYTHIE OTBETHI, HO HOIMTYIICHBI OIIHOKHN MPH PEIICHNH 3a1aqH.

OrmeHka «Y ZOBIETBOPUTEIBHOY» CTABUTCS, €CIIM HA TEOPETHYECKUE BOIPOCH! JaHbI 00IHe HEMOIHbIe 0TBETHL. O0ydaromuiics
ci1abo OpHEHTHPYETCSI B MaTepHalle, He MOXKET PEelIaTh 3a/1auy, HE MOXKET IIPUBECTH IIPUMEP, HE MOXKET aHAIU3UPOBATh
00OCHOBBIBATb.
Omenka «HeynoBneTBOpUTEIEHO» CTABUTCS, €CIIM HE PElIeHa 3a1a4a ¥ MPaBUIBHBIN OTBET HE JaH HU HA OUH BOIIPOC.
OOyuatonuiics B MaTepyalie AUCIUIUINHEI IPAKTHYECKH HE OPHEHTUPYETCSI, T.€. HE MOXKET JIaTh JlaXke OOIIUX CBEACHHMIT 1O
BOIIPOCY.

Kpurepun orieHK1 0TBETOB Ha SK3aMeHe, IPOBOANMOM B AUCTaHIMOHHOM (opme B LMS Canvas:
90 < IIponeHT BepHbIX OTBETOB < 100 - OTIIMYHO

75 < IlponeHT BepHbIX O0TBETOB < 90 - XOpoI1IO

60 < IIpoLeHT BEpHBIX OTBETOB < 75 — yJIOBIETBOPUTEILHO

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENHU

3arnaBue

Bubnuoreka M3parenscTBo, roa, 311. axpec

JI1.1 |Kynpun B.A. Teopus u TexHoIOrUA M.: "Mup", OOO "U3znatensctso ACT",
MIPOM3BO/ICTBA CTAIH: Y YeOHUK 2003,
JUTS BY30B
JI1.2 | B.I'. BockoGoitaukoB, |OOmas MeTamuryprus: Y4eOHUK M.: UKL «AkagemkamTay, 2005,
B.A. Kyapun, A M. g BY3os
Skyuie
6.1.2. Jlono/HUTEILHAS JIUTEPaTYpa
ABTOpBI, COCTaBUTENHU 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec
JI2.1 [E.®.Berman, B.H. Meramnyprus 4yrysa: M.: AkanemkHura, 2004,
XKepedum. YueOHuk
A.H.IToxBucHeB u ap.;
ITox pen. 10.C.
HOchun
6.1.3. MeTroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENTN 3armaBue Bubmmnorexa W3narenscTBo, rox, 311. ajxpec
JI3.1 |bparkosckuii E.B., Ananms 3¢ GeKTHBHOCTH H® HUTY «MHCuC», 2016,
[TanoBanos A.H. paboThl TOMEHHOI NeYH: http://elibrary.misis.ru/action.php?
MeTtonuveckue yKazaHus 1 kt path_info=ktcore.SecViewPlugin.actio
BBITIOTHEHUS] KOHTPOJILHOM ns.document&fDocumentld=12124
paboThl/IOMaIIHEero 3aJaHus
JI3.2 | llamoBanos A.H., Meratypruyeckue Hosorpourx: HO HUTY "MUCuC",
Kynununa H.I'. TexHosoruu: JlabopaTopHBIi 2020, http://elibrary.misis.ru/
MPAKTHKYM
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKAIMOHHOM ceTu «UHTEepHeT»
D31 |H® HUTY MUCuC www.nf.misis.ru
32 | KubepJlennnka www.cyberleninka.ru
D3 | Poccuiickas HaydHas 2IEKTpOHHAS OHOJIMOTEKA www.elibrary.ru
54 |HOB HUTY "MUCuC" www.elibrary.misis.ru




6.3 IlepeueHb MPOrpaMMHOro odecnedeHust

II.1 Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;

1.2 | WinPro 7 RUS Upgrd OLP NL Acdmc

I1.3 | Bbpaysep Google Chrome

1.4 |7-zip
IL5 Microsoft Teams
1.6 |Zoom

I1.7 |Bpaysep Yandex

1.8 | WinDjView 2.0.2

I1.9 |[Adobe Reader

I1.10 | Microsoft Office 2007 Russian Academic OPEN No Level

I1.11 |Microsoft Office 2010 Russian Academic OPEN 1 License No Level

6.4. Hepe!{eﬂb I/IH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U HpO(l)eCCl/IOHaJ]LHbIX 0a3 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasnauenune OcHarienne
121 VYuebnas aynutopust  ans  3aHsatwid | Kommiekr  yueOHOW — mebemn  Ha 56 mect s
JIEKITMOHHOT'O THIIA, NPAKTHYCCKUX | O0ydYaromuxcs, 1  CTalMOHAPHBIA  KOMIBIOTEpP IS
3aHATHH npenojasarens (BbIXOJ, B HWHTEPHET), MPOCKTOp, JKpaH

HACTEHHBIH, KOJOHKH, JOCKa ayIWTOpHAas MeioBas, BeO
xamepa Logitech, mmmensuonnsle mporpamMel MS Office,
MS Teams, antusupyc Dr.Web.

122 Bubanoreka Kommnekr  yuebHoit wmebenmn Ha 25 Mect  gus
oOydJaromuxcs, 3  CTAalMOHAPHBIX  KOMITbIOTEpa  UIS
CTYICHTOB C BBIXOJJOM B HHTEpPHET, IOKa( KapTOTCUHBIH,
CTeJUIaXX KHIDKHBIA (3 IIT.), CTeIUIaXK XypHAJIbHBIN (2 mT.),
muBaHbl "YioT ¢unka" (3 mwr.), kpecno "bpyxnun" (3 wrT.),
nuIeH3nonHble  mporpamMbl - MS  Office, MS  Teams,

arTusupyc Dr.Web.
211 VYuebnass  aymutopus s 3aHaATHE | Kommnekr — ydeOnHoi  mebenmm  Ha 44 MecT A
JIEKITAOHHOTO THIIA, MPaKTUIECKUX | OOydJarommxcsi, |  CTallMOHAPHBI  KOMIIBIOTEp  JUIA
3aHATUH MPENoJaBaTeNs C BBIXOAOM B HHTEPHET, MPOEKTOp, dKpaH

HACTCHHBIH, JIOCKa ayIWTOpHAas MenoBas, BeO Kamepa,
KOJIOHKH, JIMIEH3HOHHBIe mporpamMMel MS Office, MS
Teams, antusupyc Dr.Web.

217 VYueOHas mabopaTopus Komrurekr  yueOHOM wmebemn Ha 10 wMecTt A
00yyaroImuxcs, METAUIMYeCKHH  CTEHJ, CTelaX IOoA
00pasibl 900*500*2000, BECHI nabopaTopHbie
TEXHUYECKHE, Maker JOMEHHOT'O exa, Maker
MapTEHOBCKOIO IieXa.

217a VYuebHas tabopaTopus KommiekTr  ydeOHOM  MeOenmu Ha 10 mect  mis
O0ydJaromuXcs, METAUINYECKUH CTeHJ, CTeNaX  II0J
00pas3Is! 900*500%2000, BECBI nmabopaTopHbIE
TEXHUYECKHUE, MaKeT JOMEHHOT'O nexa, MaKeT
MapTEHOBCKOTO IeXa.

8. METOAUYECKHE YKA3AHUSA 1JISA OBYYAIOIIUXCA

OcBoeHNEe TUCIUIUIMHEI TIPE/IoiaracT Kak IpoBeIeHNE TPAIUIIMOHHBIX ayIUTOPHBIX 3aHATHI, TaK U paboTy B AJIEKTPOHHOM
uHpopmarmorHo-o6paszoBarensaoi cpene HUTY «MUCHUCy (QUOC), 9acTbio KOTOPOH HEMOCPEACTBEHHO IPEeTHA3HAUCHHOMN IS
OCYIIECTBJICHUsI 00Pa30BaTEILHOrO MPOIECca SBISETCS IEKTPOHHBIIT 00pa3oBarenbHblil pecypc LMS Moodle.

PexomeHanmm 1o yCrenHoMy OCBOSHHUIO Kypca B TPaJIUIIMOHHON (opme.

JList yCTenHOro YCBOCHHUS TEOPETUIECKOr0 MaTepraia HeoOX0IHMMO PEry IsIPHO MOCEIIATh JICKIUH, IEPSYUTHIBATD JICKIIMOHHBIH
MaTrepua, 3HaYUTENbHOS BHUIMAHHE YICISATh CAMOCTOSTECIBHOMY H3Y4YCHHIO TUCIUTUTHHBL.

YcnemHoMy 0CBOGHHIO Kypca TakKe TIOMOKET BeJICHHE TEPMUHOJIOTTIECKOT0 CIIOBApsI, YTO MO3BOJIMT OBICTpEe YCBaUBATh
TEOPETUIECKUI MaTepuall, TpaMOTHO CTPOUTH CBOIO PeUb MPH YCTHHIX M MUCHMEHHBIX OTBETAX.

IIporpamMma TUCHUILIMHBI BKJIFOYACT IPAKTHYCCKUE U JTa00pATOPHBIC 3aHSTHS, BBIIOJIHCHUEC KOHTPOJIBHON paboThI.

KoHTpospHas paboTa OTINYAeTCsl 3SHAYNTEIBHBIMH 3aTPaTaMU BPEMEHHU U TPEOYeT OT CTyICHTA 3HAHWH JICKIMOHHOTO MaTepHaa 1
0ONBIIOr0 BHUMAHWUS. B CBS3M ¢ 3TUM, IPH TUNIAHUPOBAHUH CBOEH CaMOCTOSTENFHON paboThl BaM CIIelyeT YUUTHIBATh, YTO MPOITYyCK
JIEKIIMOHHBIX 3aHATUH ¥ HEBHUMATEJIbHOE OTHOILICHUE K U3YUYEHHIO MaTepralia CyIeCTBEHHO OCIIOKHHUT BBIITOJTHEHUE KOHTPOIBHOM
paboTHI.

OdopmiieHHas! B COOTBETCTBHH CO CTaHIApTaMH KOHTPOJIbHAs paboTa ciaercs Ha kadenapy MeTamrypruaeckuX TeXHOJIOTHN |




obopynoBanus. KoHTponbHas paboTa cunTaeTcs 3a4TeHHOM, €CJIM OHa IIPOBEpEHa MperofaBaTeneM, BeAyLIUM 3aHATHS, 1 UMeeT
COOTBETCTBYIOIYIO 3aMUCh O IIPABHILHOM €€ BBIIIOJHEHUH.

J'Ia60paT0pHLIe pa6OTBI CBsA3aHbl CO 3HAYUTCIBbHBIMU 3aTpaTaMi BPEMCHH, KPOME TOT'O, JI UX ITOJITHOLICHHOI'O BBIINTOJIHCHUSA
TpebyeTcs yuacTHe B HeH HECKOIBKHX CTYACHTOB IO PyKOBOACTBOM y4eOHOTO MacTepa. B CBsI3H ¢ 9THM, IIpU IITAHUPOBAHUHT
cBoeill yueOHOI pabOoThl BaM CleyeT YUUThIBAaTh, YTO MPOIYCK JTa00OPaTOPHOTO 3aHATHUS CBA3AH CO CIOXKHOCTSMHU UX BBITIOTHEHHUS.
IToaroToBKa K BEIIOJIHEHUIO JTa0OPATOPHOM pabOTHI 3aKIF0YAETCSI B COCTABICHUH TEOPETUIECKOTO BBEICHHS K JIADOpaTOpHOU
paborte. [Tocne BeImoTHEHUS Ta0OpaTOPHOH paboTh ohopmitsieTcs oTdeT. PaboTa cunTaeTcs MOHOCTHIO 3aU4TEHHOM TIOCIIE ee
3aIUTHL. 3aMuTa JabOpaTOPHBIX pabOT MPOBOIUTCS HA TaOOPATOPHBIX 3aHATUSAX.

VYdacTre B IPaKTUYECKHUX 3aHATHAX TPEOYET OT CTY/ICHTOB BHICOKOM CTEIICHN CAMOCTOSITEIbHOCTH H CIIOCOOCTBYET Ooliee
FJTY6OKOMy OCBOCHUIO TCOPECTUICCKUX MOJIOKEHUH U UX MMPAKTUYCCKOI'0 UCIIOJIb30BAHUA. ITo HHAUBUAYAJIbHBIM HCXOJAHBIM
JaHHbIM, BbIIaBAEMBIM B HA4YaJIC IPAKTUICCKUX 3aHHTHfI, HeO6XO,Z[I/IMO IIPOBECTU CaMOCTOATEIIbHBIC PACYETHI U CICTIAaTh BBIBOABI 110
TMOJYYCHHBIM PE3YyJIbTaTaM: O XapaKTEpe MOJYUCHHBIX JaHHBIX U 00 MX COOTBETCTBHH PpeaJIbHBIM NTPOU3BOJACTBEHHLIM BEJIMYUHAM.
[MToaroToBka K 3K3aMeHy 1O AUCIHTUIMHE 3aKII0YACTCS B U3YYCHHH TEOPETHYECKOI0 MaTepHalIa IT0 KOHCIIEKTaM JICKIHH,
HCTOYHHKAM OCHOBHOH U HOHOHHHTCJ’ILHOﬁ JIMTEPATYPBhI, BKIIOYasA TEMBI CAMOCTOATEIIBHOI'O U3YUCHUA.

PexoMeHaaImu o 0CBOCHUIO AUCLHUIUIMHBI B AUCTAHIIMOHHOH (opMme.

LMS Moodle mo3BoiIsieT HCTIOIB30BaTh CIIEUANBHBIN KOHTSHT M 3JIEMEHTHI 3JIEKTPOHHOTO 00YYEHHS M AUCTAHIIMOHHBIX
obpa3zoBarensHbIX TexHOTOrHi. LMS Moodle rcnons3yercst mpenMyIecTBEHHO ISl aCHHXPOHHOTO B3aUMOACHCTBHS MEXTY
y4acTHHKaMHU 00pa30BaTeIbHOTO Mpolecca MOCPeACTBOM ceTu «HTepHeT».

YT008! 3¢ peKTHBHO HCHONIB30BaTh Bo3MokHOCTH LMS Moodle, a coOTBETCTBEHHO U YCIIEIIHO OCBOUTH AUCIHUIUINHY, HYKHO:

1) 3apeructpupoBarbcs Ha Kypc. [t 3TOro HY)KHO TIEPENTH 10 CChUIKE, BBIABAEMON COTPYTHHKAMU JIeKaHATa WIIH
npenojasareneM. JIOTHH U apoib COBNAAAET ¢ IOTHHOM U MapojeM oT audHoro kabunera HUTY MUCHUC;

2)B pyOpuke «B Hadan0» 03HAKOMUTBCA C COAEPIKAHUEM Kypca, BOIIPOCAMH /Il CAMOCTOSITENBHOM MOATOTOBKH, YCIOBUAMHU
JIOIyCKa K aTTecTaIu, (POpMOH IIPOMEXYTOUHOI aTTEeCTAINH (3a4eT/3K3aMeH), KPUTEPHUsIMHI OIIEHUBAHUS | 1P.;

3)B pyOpuxe «Momynm», 3aX0/s B COOTBETCTBYIOIINE Pa3/IelIbl H3ydaTh ydeOHbIE MaTepHaIbl, pa3MEIIeHHbIE IpernoaaBareneM. B
T.4. IOJb30BAThCS IUTEPATyPOil, PeKOMEHA0BAaHHON IpenogaBaTeneM, Hepexo s M0 CChUTKaM;

4)B pyopuke «bubimorexa» BO3MOXKHO HOIOUPATh [UIS BBIIIOIHEHUS TUCbMEHHBIX paboT (KOHTPOJIBHEIE, JOMAITHUE PaOOTEI,
KypCOBBIe PabOTHI/IIPOEKTHI) IUTEpaTypy, pasmemmennyo B ObC HUTY MUCUC;

5)B pyOpuke «3anaHusD» HY’KHO O3HAKOMHTECS C COJepKaHUEeM 3a/1aHKs K MMCBMEHHOM padoTe, CpOKaMHU caauH, KpUTEPUAMH
OLICHKH. B ycTaHOBIICHHBIC CPOKH BBIIOIHUTD paboTy(bI), TIOATPY3UTH 34€Ch JKE IS IIPOBEPKH. Y TOOHO Ha3bIBaTh (haiii1 padoTh
creayonmM oopa3zoM (Ha3BaHue mpeaMeTa (CokpaineHHo), rpynma, @O, nara akryanu3anuu (Ipyu TOBTOPHOM Pa3MEIICHUH)).
Hanpumep, Merammyprudeckue TexHonorun Meanos .M. BITM-18 19.03.2020. Ecnu pabota conep>XuT puCYHKH, (POPMYIIBI, TO
C LIEeJIbI0 COXpaHeHus: GOpMaTUPOBAHUS €€ Hy>KHO NMOArpy»kath B pdf ¢popmare.

PaGota, noarpy>xaemas Juist IpOBEPKH, JIOJKHA:

- coZeprKaTh BCE CTPYKTYPHBIC AJIEMEHTHI: THTYJIBHBIN JINCT, BBEICHNE, OCHOBHYIO 9acTh, 3aKIIIOUYCHHE, CIIICOK HCTOYHUKOB,
HpUIIOKEHHS (TIPH HEOOXOIUMOCTH);

- ObITH 0(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUAMHU.

ITperoaBaTens B TEUEHHE YCTaHOBICHHOTO CPOKa (He OoJee ecsTH THEH) mpoBepsieT paboTy U pa3MenaeT B KOMMEHTapHAIX K
3aJJaHUIO PEIeH3UI0. B Hell OH yka3bIBaeT Kak IOJIOKUTEIBHBIC CTOPOHBI PaOOTHI, TaK 3aMe4aHHA. [Ipyu HaIWIUu B perieH3un
3aMeYaHUi U peKOMEeHIAIHii, HY’>KHO BHECTH MOMPABKU B paboTy, NOATPY3UTH €€ 3aHOBO sl TOBTOPHOI mpoBepku. [Ipu aToM
BaKHO CIICANTD 33 CPOKAMH, B TEUEHHE KOTOPBIX JOJKHO OBITh BBHIIOJIHEHO 3a/ianue. [Ipy HapynIeHHH CPOKOB, yKa3aHHBIX
Tpero/iaBaTesieM BO3MOXKHOCTD IIOATPY3UTH Pa00OTY OCTAeTCsl, HO CHCTEMa BEIBOAUT COOOICHNE 0 HapyIICHHH CpoKoB. [To
OKOHYAHUH CEMECTpa MOATPY3UTh PabOTy HE MOIyIHTCS;

6)B pyOpuke «TecTb» MpoiiTu TeCTOBbIE 3a/1aHUs, OCBOUB COOTBETCTBYIOIUI MaTepual, pa3MeleHHbIH B pyopuke « Momyny;
7)B pyOprKe «OIEHKI» OTCIeKHUBATH CBOIO yCIIEBAEMOCTH;

8)B pyOpuke «OOBABICHUD YUTATH OOBSIBICHHS, pa3MeIlacMble IPENoAaBaTeNIeM, 1aBaTh 0OPATHYIO CBA3b;

9)B pyoOpuke «O0CykIeHU» CO3/1aBaTh 0OCY>KAEHUS U y4acTBOBATh B HUX (00CYKIAr0TCs 00IINE MOMEHTHI, BHI3BIBAIOIINE
BOIPOCHI y OONBIIMHCTBA IPyNIibl). JlaHHas pyOpHKa TakxkKe MOXKET ObITh NCIIONb30BaHa JJIsl B3AUMHOMN ITPOBEPKH;

10)IpoSBIATE PEryIApHYIO aKTUBHOCTH Ha Kypce. [IpenMyIiecTBEHHO Tl CHHXPOHHOTO B3aMMOJICHCTBIS MEXAY YUYaCTHIKAMHU
o0pa3oBaTenbpHOro mpolecca nocpeacTsoM cetu «MaTepHe™» ucnonssyercs Microsoft Teams (MS Teams). UToObI MOTHOIIEHHO
UCIIOJIL30BATh €r0 BO3MOXKHOCTH HY)KHO YCTaHOBHTH IpuiiokeHne MS Teams Ha nepcoHanbHBII KOMITBIOTED U TeedoH.
CrapocraMm HyxHO co3aath rpynmy B MS Teams. Yuactue B rpyrine no3Bosser:

- CITyIIaTh JICKINHY;

- paboTaTh Ha MPAKTUYECKUX 3aHATUAX;

- OBITH Ha CBSI3U C NIPENOJABaTENEM, 33/1aBasi EMy BOIIPOCHI MIIM OTBEYAs Ha €T0 BOIPOCHI B OOIIEM HaTe IPYIIBI B pabouee BpeMs C
9.00 oo 17.00;

- OCYIIECTBISATH COBMECTHYIO paboTy HaJl JoKyMeHTamHu (Bkiaagka «daitnsr). IIpu npoBeeHuH 3aHATUI B AUCTAaHIIMOHHOM
CHHXPOHHOM (popmMaTte HY)KHO Bcerjia padboTarh ¢ BKIIOUEHHON kamepoi. Mckitouenne — eciii nperoaaBaTelb IOMPOCHT
OTKJIFOYHUTH KaMephl 1 MUKPO(MOHHI B CBS3H ¢ OONBIIMME IoMexaMu. Ha aBaTapkax JOJDKHBI OBITH HCKIFOUHTENBHO JETIOBBIE (hOTO.
IIpu npoBeneHNH JIEKITMOHHO-TIPAKTHUECKUX 3aHATHI BEETCA 3aliCh. DTO JaeT BO3MOXKHOCTB IPOCMOTPA 3aHATHS B CIydae
HEBO3MOXKHOCTH IIPUCYTCTBUS HA HEM MJIH ITPU HEOOXOAUMOCTU BHOBb OOPAaTHTCS K MaTepPUaTy U 3aHOBO €TI0 IPOCMOTPETh.




