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1 Henau ocBOeHMS AUCHUNIMHBI (MOTYJISA)

Hensamu ocBoeHnst AMCHUIIHHBI «OCHOBBI METaJNIyprUu4€CKOro MpOU3BOACTBA» SIB-
JISIIOTCS: pa3BUTHE Y CTYACHTOB JJMYHOCTHBIX KAaueCTB, a Takxke (opMupoBanue odiernpodec-
CHOHAJIBHOW M MPO(ECCHOHATBbHON KOMIETEHIUI B COOTBETCTBHH ¢ TpeboBanusimu ®I'OC
BO no wampasienuto noarotopku 22.03.02 Meramnyprusi; npruoOpeTeHHEe 00ydaroImuMUCs
3HaHUM TEOPETHUECKHUX OCHOB M IPUHILIMIIOB MPAKTUYECKOM peann3alnuy COBPEMEHHBIX CIIO-
co0O0B MPOU3BOACTBA YEPHBIX U I[BETHBIX METAJLIOB.

2 MecTo JTUCUMILIMHBI (MOAYJIsl) B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl
MOJAr0TOBKM DakajiaBpa

JucuumnrHa «OCHOBBI METATyprHYeCcKOro MPOU3BOACTBA» BXOAUT B 0Aa30BYIO 4acTh
6s10ka 1 0OpazoBaTeIbHON MPOTPAMMBI.

JUis u3ydeHus: JUCUUIUIMHBI HEOOXO UMbl 3HaHUs (YMEHMs, BIIaJeHus), cOpMUPOBaH-
HBIC B pe3yJbTaTe M3y4eHUs (HU3UKH, XUMHH, a TAK)KE B PE3yJIbTaTe MPOXOKIACHUS y4eOHOU
NPaKTUKH.

3HaHus (yMEHUs, BJIA/ICHUs), TIOJTy4YE€HHbIE IIPU U3YYEHUU JAHHON JUCLMILIMHBI OyIyT
HEOOXOAUMBI JJISl IPOXOXKACHUS NPEATUTUIOMHON MPAKTHKH U JJISl IOATOTOBKU MaTepHajoB K
samure BKP.

3 Komnerennum ol0y4yawumerocsi, ¢gopMupyemblie B pe3yJbTaTe OCBOCHHS
AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHusl

B pesynbrare ocBoeHus TUCHUILUIMHBI «OCHOBBI METaJUTyprH4€CKOr0 MPOU3BOICTBAY
oOyyaronuiicst JoJKeH 001a/1aTh CIEIYIOIUMU KOMIETEHIIMSIMU:

CTpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHs
KOMIIETEHIIUH

OIIK-2 - rOTOBHOCTHIO KPUTHYECKH OCMBICIUBATH HAKOIJIEHHBII ONBIT, N3MEHATH NMPHU
He00X0AMMOCTH PO UL CBOEH NPodhecCHOHAIBLHOI 1eSITeTbHOCTH

3HaTh OcHOBHbBIE XapaKTEPUCTUKU MPOAYKTOB YEPHOM W LIBETHOM MeETaJITypruu:
YyryHa, cTaiu, (eppocIuIaBoB, AIIOMUHUS, MEIU, HUKEJIS; MECTO NPOU3BO/I-
CTBa YEPHBIX METAJUIOB B c(hpepe YeI0BeuecKol AesITeIbHOCTH; TPeOOBaHNUS K
poecCHOHATILHON I€ATEIbHOCTH pAaOOTHUKOB YEPHON METaITypruu

YmMmeTh OnenuBath PU3NKO-MEXaHUYECKUE CBOWCTBA MAaTEPUAJIOB U MPOIYKTOB Me-
TaJUTyprUueCcKoro Mpou3BOJICTBA; paboTaTh ¢ MH(pOpMaIMen o mpoleccax u
arperarax mpoU3BOJICTBA; KPUTHUYECKH OCMBICIIMBATH COCTOSIHUE U ITYTH pa3-
BUTHUA METAJINTYPru4CCKOIro 1npon3BOJACTBA

Buianers OCHOBHBIMH METO/IaMHU aHAJHM3a HAYYHOW JHMTEpaTyphl B 00JacTH MeTaj-
JyPruyecKoro Mpou3BOJICTBA; MPO(ecCHOHAIBHBIM S3bIKOM B 00JIACTH TEO-
pUU METaJUIyPrHYECKHUX MIPOLIECCOB

OIIK-3 - cnoco0HOCTHI0 0CO3HABATH COLHAIBHYI0 3HAYUMOCTh CBOel Oyayuieii npodec-
CUM

3HaTh Ponp Metannmypruu B pa3BUTHH OOLIECTBa U SKOHOMHKHU CTpPaHbl, perMoHa U
ropoaa. COBpeMEHHOE COCTOSIHHE MEeTauTypruueckoi otpaciu. [IpoGremsl
Y NEPCHEKTUBBI PA3BUTHUS METAJUIYPTMHM TOopoja, PErMOHA, CTPAaHbI U 3apy-
OCKbsI.

YMmers Oco3HaBaTh COLMAJIBHYIO 3HAYMMOCThH Mpodeccun Meramiypra. BeiaensTs
CBOE TOJIOXKEHHE cpean Apyrux npodeccuii. M3mensTs npopuns cBoel pa-
00THI B TIporiecce MpoheCCHOHATBHOM IeITETbHOCTH.




CTpyKTypHBIi

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHHs
KOMIIETCHIIMH
Buaners WNudopmanueit o ChIpbEBbIX U TEXHUYECKHX 0a3ax METAJUTYprHYECKOTO Mpo-

n3BozcTBa. HaBblkaMu noucka HayyHOM M TEXHUYECKOM MH(pOpMaLuu 1o
HarpasJIeHUI0 «MeTauryprusi.

IIK-10 - cnoco0HOCTHI0 OCYIECTBJISITh U KOPPEKTHPOBATH TEXHOJIOTHYECKHE MPOIeCcChl
B METAJIYPrUM U MATEepuaao00padoTke

3HaThb OCHOBHbBIE 3aKOHOMEPHOCTH (PU3NYECKUX, (PUZNKO-XUMHUECKUX U TEIJIOBBIX
IPOLIECCOB; OCOOEHHOCTH KOHCTPYKIIUHU arperaToB, CPEACTBA KOHTPOJIS U
YIIPABJICHUS METAJUIYPTUYECKUM IPOU3BOACTBOM

Ymerp XapakTepu30BaTh TEXHOJIOTUYECKHE IPOIIECCHl B METAJUTYPIHH; BHIOUPATH
YIPABJISIONIUE BO3ACHCTBUS; KOPPEKTHPOBATh TEXHOJIOTMYECKHE ITapaMeTPhl

Bnaners HaBpikamu pacuera nmapameTpoB TEXHOJIOTHMUECKOro Ipolecca; HHpopma-

LIUEH O COBPEMEHHBIX METAJUTYPTHUECKUX TEXHOJOTUAX U CIIOCO0aX KOppeK-
TUPOBKHU TEXHOJIOTMUYECKUX NIapaMETPOB




4 CTpyKTYypa U collepKaHue TUCUUILINHBI

OO01mmas Tpy10eMKOCTh TUCHUTUTHHBI COCTABIISIET 5 3a4eTHRIX equnwuil, 180 Jacos:

- KOHTaKTHas paboTa — 72 akaJl. 4acoB:

- ayIuTOpHasA — 68 akaj. 4acoB, B TOM uucie 14 yacoB B MHTEPAKTUBHOH (opme;

- BHCAYyOAUTOPHAA — 4 aKaa. 4aCoB

- caMocCTosTeNnbHast paboTta — 72,3 akaj. 4acoB

—HTOTOBBIN KOHTPOJb — 35,7 akaj. 4aca (9K3aMeH).
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Bsenenue. Ilpumenenue xenesa u ero cruia- N3ydenue yueGHOM, Hay4yHOU U OITK-2
BOB. PazBuTHe MeTaIIIypruueCcKoi NpoMbILI- 4l 1 ” CIPaBOYHOM JIUTEPATYPHI IO TEME OLIK 3_ 3YB,
-3—3yB
JIEHHOCTHU. POJIb METaIoB B COBPEMEHHOM JUCHUIUIMHBL. PaboTa ¢ 3nexkTpoH- [K-10 3YB,
IIPOMBIIIJIEHHOM IIPOU3BOCTBE. HBIMU OHUOJIMOTEKaMHU. —3yB
. - n HU HOW, HAYYHOH U o
Mopnyas 1. IIpon3BoaCcTBO YyryHa B 10 3y4eHHE }:%6 01, Hay4HO TIpoMesxyTouHbIi OTTK-2- 3y8,
MEHHBIX IeYax CIPaBOYHOM JIUTEPATYPHI IO TEME
417 |18/8mt| 34 |"P patyp 3auer OITK-3- 3yB,
JTUCHUIUIMHBL PaboTa ¢ 31eKTpoH-
I1K-10-3yB
HbIMH OMOJINOTEKaMHU.
Temal. CelppeBble MaTepualibl JOMEHHON Nzyuenne yueOHOH, HAy4YHOH U OTTK-2- 3y8
IJIaBKU U MX MOJATOTOBKA CIPaBOYHOM JIUTEPATYpPHI IO TEME ’
A 45| 84 | 10 [P paryp OITK-3- 3ys,
JTUCUUIUIMHBL PaboTa ¢ 31eKTpoH-
I1K-10-3yB
HbIMH OMOJIMOTEKaMHU.
Tema 2. KoHcTpyKuMsi TOMEHHOM nieun Nzyuenne yueOHOH, HAy4YHOH U 3amura 1abopa- OIIK-2- 3yB,
414 | 421 8  |cmpaBOYHOM IMTEPATYPHI IO TEME TOPHOM pabOTHI OIIK-3- 3yB,
JTUCIUIUIMHBL. PaboTa ¢ 31eKkTpoH- Nel.l ITK-10- 3yB




HBIMU OMOJIMOTEKAMU.

Tema 3. JloMeHHBII npoLiecc

N3yuenue yueOHOM, HAyYHOH U

YcrHblii onpoc

9 OIIK-2- 3yB,
8 | 621 16 |CTIPaBOUHO¥ JIMTEPATYPHI MO Teme OTTK-3- 3yB,
IMCUUIIMHBL PaboTa ¢ 31eKTpon-
I1K-10-3yB
HBIMH OHOINOTEKaMHU.
Moayas 2. IIpon3BoACTBO CTAIH U IBET- Uzyuenne y4eOHOM, HAYYHOM 1 OIIK-2— 3yB
HBIX METAJLJIOB 16| 16/6M | 36 |CTPABOUHOMN JIHTEPATYpbI 0 TEME OITK-3- 3y8,
IUCUUILIMHBL PaboTa ¢ 31neKTpos-
[1K-10- 3yB
HBIMH OMOINOTEKaMH.
Tema 1.001111€ OCHOBBI CTAIEIIIABUIIBHOTO Wzyuenne yueOHOM, HAyIHOM 1 3aumra nabopa- OIIK-2— 3yB
IIPOU3BOJICTBA. 2 | 20m o |CTIPABOYHOM JIMTEPATYPHI MO TEME TOPHOH paboThI OITK-3- 3y,
TUCIUIIIUHBL. PaboTa ¢ 35ekTpoH- Nel2
[1K-10-3yB
HBIMH OHOINOTEKaMH.
Tema 2. KonBepTepHOE IPOU3BOJACTBO CTAIH H3yyenue yueOHOH, Hay4HOMH U YCTHBIH onpoc OITK-2— 3y8
4| enm g  |CTIPaBOMHOMN JMTEPATypHI MO TEME OTTK-3- 3yB,
IMCUUIIINHBL PaboTa ¢ 31eKTpoH-
I1K-10-3yB
HBbIMU OMOJIMOTEKAaMU.
Tema 3. MapTeHOBCKOE IPOM3BOJICTBO CTAIU Wsyuenne yueOHOM, HAyIHOM 1 3aumra nabopa- OIK-2— 3vB
CIIPABOYHOM JIUTEPATYPHI 110 TEME TOPHOU pabOThI B
2 6 OIIK-3- 3yB,
TUCHUIUIMHBL. PaboTta ¢ anekTpoH- Ne 1.3
I1K-10-3yB
HBbIMU OMOJIMOTEKaMU.
Tema 4. BpinnaBka cTau B DJIEKTPUYECKHX Uzyvenue y4eOHOM, HAyqHOM K 3amura 1abopa- OITK-2- 3yB
nedax 2 | 2m g  |CTIPaBOYHOMN JIMTEPATypHI MO TEME TOPHBIX padoT Ne OIK-3- 3ys,
IUCHUIIINHEL PaboTa ¢ 31eKTpoH- 2uNe3
I1K-10-3yB
HBbIMU OMOJIMOTEKaMHU.
Tema 5. Komesas 06paboTka cranu N3yuenne yueOHOM, HAydHOU U VYerHblii onpoc OTK-2- 3y8
2 | 201 4 |CTIPaBOUHON JIMTEPATyphI MO TEME OTTK-3- 3yB,
IUCUUIIINHEL PaboTa ¢ 31eKTpoH-
I1K-10-3yB
HBbIMU OMOJIMOTEKaMHU.
Tema 6. PaznuBka cranu 5 5 4 N3yuenne yueOHOM, HAyIHOU U 3amuTa nabopa- OIIK-2- 3yB,

CIIPaBOYHOM JIMTEPATYPHI 110 TEME

TOPHOHN pabOTHI

OIIK-3- 3yB,




TUCIUIIINHBL. PaboTa ¢ 35ekTpoH- Ne 4 [TIK-10—3yB
HBIMH OHMOJIMOTEKAMHU.
Tema 7. Metaiutyprusi M€, HUKENS U ajto- N3yuenue yueOHOM, HAyYHOH U KonTposnbhas pa- OIIK-2- 3yB
MUHUS 4|9 5 43 CIPAaBOYHOU JIMTEPATYPHI TIO TEME 6ota OIIK-3- 3ys,
TUCHUIUIMHBL. PaGoTa ¢ a1ekTpoH-
I1K-10-3yB
HBIMH OMOJIMOTEKAMU.
Hroro no kypcy 34 134/14| 72,3 IK3aMeH

1
— 3aHATHUA MPOBOAATCA B HHTCPAKTUBHBIX CbOpMaX




5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

C uenpio peanu3ayi KOMIETEHTHOCTHOTO MOAX0/a, a TakKe (JOPMHUPOBAHUS U Pa3BU-
TUS MPO(ECCUOHANBHBIX HABBIKOB O0YYAIOIIMXCS PEAU3YIOTCS CIEAYIOLIUE CPEJICTBA, CIIO-
cOOBI U OpraHU3AIMOHHBIE MEPOIIPUSTHUS:

- U3Y4YEHUE TEOPETHYECKOr0 Marepuana JUCUUIUIMHBI Ha JIEKIUSAX C HUCIOIb30BAHUEM
KOMITbIOTEPHBIX TEXHOJIOTUIA;

- CAMOCTOSITEJIBHOE U3YYEHUE TEOPETUUECKOr0 Marepuasia JUCUUILIMHBI C UCIOJIb30BA-
HUEM METOJMYECKUX Pa3pabOTOK, CIIEIUATBbHON yueOHOH 1 HAyYHOH TUTEepaTyphl;

- (hopmupoBaHue U pa3BUTUE NMPOPECCHOHATBHBIX HABBIKOB OOyUaroLIMXcs Ha Jiabopa-
TOPHBIX 3aHSITHSIX.

B uznosxeHuu JIEKIIMOHHOTO MaTepuasa W MpH MPOBEICHUU O0ydaroumxcs Ha Jiabopa-
TOPHBIX 3aHATHAX MPEIIOJIAraeTcsl NEPEXo ] OT PENPOIYKTUBHBIX METOJ0B OOYUYCHHS K Yac-
TUYHO-TIOUCKOBBIM U HUCCIEAOBATEILCKUM METO/aM, Pa3BUBAIOIIMM JIOTHUYECKOE, TEOpEeTUYe-
CKO€ MBIIIEHUE, YMEHUE apryMEHTUPOBATh U OTCTauBaTh COOCTBEHHOE MOHMMAaHKE BOIIPOCA.
C 3T0ii 11ebI0 BO3MOXKHO HCIIOJIB30BAHUE METOJIOB IBPUCTUUYECKHX BOMPOCOB U OPIUHCTOP-
MUHTa (MO3TOBOM aTakH).

[Tpu mpoBeneHun 1a0OPAaTOPHBIX 3aHATUN MPEANONAraeTcsi UCIOIb30BaHUE TEXHOJIO-
TUU B3aUMOOOYyUYECHUS.

CamocTtosTenbHas paboTa CTYIEHTOB JOJDKHA OBITh HAaIlpaBlIeHA HA 3aKpEIUJICHHE TEO-
PETHUYECKOr0 MarepHaiia, U3JI0)KEHHOTO IPEeroaaBaTeieM, Ha NpopadOTKy T€M, OTBEAECHHBIX
HA CaMOCTOSITENIbHOE M3Y4YEeHHE, Ha TIOJTOTOBKY K JIA0OPATOPHBIM 3aHSATHUSM, MOATOTOBKY K
WTOrOBOM aTTECTALINH.

B xoxe 3ansATUi peAnogaraeTcsi UCIoJb30BaHUE KOMIUIEKCa MHHOBALIMOHHBIX METOJI0B
AaKTUBHOIO OOy4Y€HUS CTYJEHTOB, BKJIIOYAIOLIETO B CEOs:

- co37aHKe MPOOJIEMHBIX CUTYyallui C MOKa3aTeNbHBIM pelleHneM MpoOIeMbl Mpenoa-
BaTeleM;

- CAaMOCTOSATEIbHYIO TIOUCKOBYIO NESATENHOCTh B PEIIEHUH YUeOHBIX MPOOJIeM, HalpaBs-
JSIEMYIO NIPENOJaBaTENEM;

- CaMOCTOSITENbHOE pelieHre MPo0IeM CTyIeHTaMu 0]l KOHTPOJIEM IIperoaaBaTess.

Peanu3zanus MHHOBALIMOHHBIX METOAOB OOYyYEHHs BO3MOXKHA C MCIOJIb30BAaHUEM Clie-
JTYIOIIUX MPUEMOB:

- MHCTPYKTaX CTYAEHTOB IO COCTaBJICHHUIO TAaOIMI], CXeM, rpapuKoB ¢ MpPOBEICHUEM
MOCJIEIYIOLIErO UX aHAJIN3a;

- IPUMEHEHUE PEKOMEHJAINI 10 COCTABJIIEHUIO TE3UCOB M KOHCIEKTOB MO MPOYUTAH-
HOMY Martepuaiy;

- pacKpbITHE TIPEnoAaBaTesieM MPUYUH U XapakTepa HeyJaad, BCTPEUAIOIIUXCS MPU pe-
HIEHUH MPo0IIeM;

- IEMOHCTpAIHS ATbTEPHATUBHBIX TTOIXO0/I0B K PEIICHUI0 KOHKPETHOU MPOOIIEMBI;

- aHaJIM3 MOJYYEHHBIX PE3yIbTAaTOB U OTHICKAHHE TPAHUI] UX IPUMEHUMOCTH;

- UCTIOJIb30BAHME 3aJaHUH 1T CAMOCTOSITEIBHOU PabOThI C U30BITOYHBIMH JTAHHBIMHU.

6 Y4eOHO-MeTOAMYeCKOE 00ecTieYeHne CaMOCTOATEIbLHON padoThl 00yYarommxcst

AyauTtopHas caMOCTOsITeNIbHasT paboTa 00yJaronIuXcsl OCYIIECTBISIETCS Ha J1abopaTop-
HBIX 3aHSTUAX B BHJIC BBIIOJHEHUS JTa00paTOPHBIX pabOT M pelieHus 3a1ad, B KOTOPhIX CO-
YCTAIOTCA DJIEMCHTBI TCOPUU W IMPAKTHUKU CTAJICIIIABUJIBHBIX IPOLUECCOB, IO 3aJaHHUIO U I101
KOHTPOJIEM TpernoaBaTels.

BHaeaynautopHasi camocTosTeNbHas paboTa 00yJaroNniXcsl OCYIIECTBISIETCS B BHIIE U3Y-
YeHUsl y4eOHO! JIUTEpaTyphl 10 pasaesiaM IUCIUILTHHBI.



Bormpocs! u 3aganust A 1a00paTOPHBIX 3aHATUN M MPOBEICHUS CaMOCTOSITEIbHON pa-
60Thl 10 auctUIUInHE «OCHOBBI METAJIYPrHYecKOro Mpou3BOACTBA» OIMyOIMKOBAaHBI B
CIeyIoIIeM yueOHO-METOINYECKOM 00ecTIeYeHIH:

1. CenmuBanoB B.H., CromsipoB A.M., Macansckuiit C.C. MopaenupoBanue o0pa3oBa-
HUSl yCaJO0YHOU PAKOBHHBI B CTAJIbHBIX CIUTKaX / MeToauyecKkue yKazaHHUs IO BBIOJIHE-
HUIO J1a00paTopHO paboThl 1Mo AUCHUILTHHE “OCHOBBI METAJUTYPTrHYECKOTO IMPOU3BOJCTBA”
J1s1 cTyaeHToB HanpasieHus 22.03.02. — Marautoropck: MI'TY, 2017. —7c.

2. CenuBanos B.H., CronspoB A.M. ®uznueckoe MOAEIUPOBAHUE KPUCTAILIN3ALNN
CTaJbHOTO CiMTKAa / MeToanvyeckue yKasaHus sl BBITOJHEHUS J1ab0paTOPHOM paboThI 110
qucuumuinHe “OCHOBBI METaJUIypru4ecKoro Ipou3BOJCTBA” Il CTYAEHTOB HallpaBJICHUS
22.03.02. — Marnautoropck: MI'TVY», 2017. — 12c.

4. CenuanoB B.H., CtonsipoB A.M. CTpoeHue CTaabHbIX CIMTKOB / MeToauueckue
yKazaHug K Ja0O0paTOPHBIM 3aHATHSAM MO AUCHUILTHHE “OCHOBBI METAJUTypTrHYE€CKOro IMpo-
U3BOJCTBA” ISl CcTyneHTOB HampasieHus 22.03.02. — Maruuroropck: MI'TY, 2014. — 8c.

Ilepeuyennb J1ad0pPATOPHBIX PA0OT MO JUCHHUILIHHE

WHCTpyKTaX MO TEXHHWKE OE30MacCHOCTH B JIA0OPATOPUHU MOJCIHPOBAHUS CTajerlia-
BUJIbHBIX MPOIIECCOB.
Jladoparopnas padora Ne 1 MoaenupoBanue 00pa3oBaHus yCaJOYHONW PAaKOBUHBI
B CTQJIbHBIX CIUTKAaX
Jladoparopnasi padora Ne 1.1 V3ydenue BIUsHUS XapaKTepa YTEIUICHHUS CIIUTKA
Ha T1yOMHY yCca/louHOM paKOBUHBI U BBIXOJ TOJTHOTO METAaJLIA;
JladopaTopnasi padora Ne 1.2 V3yueHue BIUsSHUS OTHOIICHUS BBICOTHI K CpeTHEN
HIMPUHE CIIUTKA HA TTIyOUHY yCal0UYHOM PAaKOBUHBI U BBIXOJ FOJTHOTO METaa;
JlabopaTopnasi padora Ne 1.3 M3yyeHue BIMSHHS XapaKTepa yUIUPEHUS CIUTKA

Ha FJ'Iy6I/IHy ycaﬂquoﬁ PaKOBHUHBI U BbIXOJ I'OAHOTO METAJIJIA;

JlaGopaTtopnas pabGora Ne 2 l3yueHue KpHUCTALIMYECKOTO CTPOCHHUS H
MaKpOCTPYKTYpPbI CTAJIbHBIX CIIMTKOB;

JlabopaTopnas padora Ne 3 l3yueHHe KpUCTAJUIMUECKOTO CTPOEHUS U MAKPOCTPYKTYpbI
HENPEPBHIBHOIMUTHIX 3arOTOBOK;

JlabopaTopnasi paGora Ne 4 V3yueHnue Ha MOAENH KPUCTAIUTM3AIMH CITUTKA.

OuneHo4HbIE CPeaCTBa A TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH, POMEKYTOYH O
aTTecTalMy 10 UTOraM OCBOCHMS IMCIUIJIUHBI:

[IpomexyTouHblif 3auer. CTpyKTypa MIPOU3BOICTBA YEPHBIX METAJUIOB U 3aj[a4yl Me-
TaJULyprHYeCcKoro npoussoacTea. [IpuMeHenue xenesa u ero crnasoB. Passutue Meramnyp-
TUYECKON IIPOMBIIUIEHHOCTH. POJIb METAIITIOB B COBPEMEHHOM ITPOMBIIIJIEHHOM IPOU3BOJICT-
Be. ChIpbeBbIE MaTepHalIbl JOMEHHOMN IUIABKU M X IIOJrOTOBKA.

Bomnpocsl k 3amute nabopatopsbix pador Ne 1.1 —1.3:

1.YTo Takoe ycaaka cranu?

2.Yto Takoe ycano4Has pakoBUHa?

3.0t 4yero 3aBUCUT 00BEM yCaTOIHOU PAKOBUHBI?

4.01uHaKoB 1M 00BbEM yCaZ0YHON paKOBHHBI B CIIMTKAX, OTIUTHIX B orbiTe No 1?7

5.Kak Bnusier yrenyeHue u 000rpeB BEpXHEH YacTH CIIMTKA HAa OTHOCUTENbHYIO TIIyOu-
HY yCaJIo4YHOM PaKOBHMHBI U BBIXOJ ToAHOro? KakoB MEXaHU3M 3TOTO BIMSHUS?

6. OnMHAKOB JIK 00BEM YCaIOYHON PAaKOBHHBI B CIIMTKAX, OTJIUTHIX B OMbITe No 27

7.Kak BrusieT OTHOILIIEHHE BBICOTHI K IIMPHUHE CIUTKA Ha OTHOCUTENBHYIO TIyOHHY yca-
JIOYHOM PAKOBUHBI U BBIXOJ roHOro? KakoB MexaHW3M 3TOrO BIUSHHUS?

8.O1nHaKoB T 00BEM yCalOUHOW PAKOBUHBI B CIUTKAX, OTJIUTHIX B omibiTe Ne 37




9.Kak BiusieT ymuMpeHHue CIMTKAa Ha OTHOCHTENbHYIO TTyOMHY yCaJOYHON PaKOBHUHBI?
KakoB MeXaHU3M 3TOrO BIUSHUE?
10.Kax BnusieT popma ycagoqHOil paKOBHHBI Ha BBIXOJ] TOJJHOTO MeTasuia?

Bompocsl k 3amure nabopaTopHoit padboTsl Ne 2:

1. UTo BXOAUT B MOHATHE "KPUCTAIUIMYECKOE CTPOEHUE" CTaIbHOIO CIIMTKA?

2. Yro Takoe "KpHUcTasinyecKkas 30Ha" CTAJIbHOTO CJIUTKA?

3. Kakue kpucranmuieckue 30Hbl UIMEIOTCS B CTAJIbHBIX CIUTKAX M KaK OHM pacroJjiara-
1otcs?

. UTo BXOJMT B MOHATHE "MAKPOCTPYKTypa CTAIBHOIO CIUTKA"?

. UTo Takoe ycago4Has pakOBHHA M KaKOBa MPUYMHA €€ 00pa3oBaHUs?

. B kakux cnuTkax MOKeT ObITh ycaJ0ouHasi paKOBMHA U TJI€ OHA pacrioyaraercs?

. B kakux cnuTkax ycajgo4yHas pakOBUHA OTCYTCTBYET U MoYeMy?

. B kakux cnuTKax UMEITCs ra3oBble My3BbIPU U IOYEMY OHHU 00pa3yroTcs?

. Kakue ra3oBsie my3pIpu UMEIOTCSI B CIUTKE KHUILSIIECH CTAId U KaK OHU PACIIOJIONKE-
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HBbI?

10. B yem oTnuune MaKpOCTPYKTYpPbI CIMTKOB KHUIISIIEH CTald [P MEXaHUYECKOM U
XMMHUYECKOM 3aKylOpUBaHUU?

11. YTo mpoucXOauT ¢ ra30BbIMU MY3BIPSMU CIUTKA KUIISILEH CTaIU Py IpoKaTke?

12. Kakyro MakpOCTpYKTYpy UMEET CIUTOK MOIYCIIOKOHHOM cTanu?

13. Yto npoucXoauT ¢ pa3InYHbIMU HapYIIEHUSMH CIUIOIIHOCTH MeTajjla Ipu Mpo-
KaTKe CJIUTKA MOJIyCIIOKOWHOM cTanu?

Borpocsl k 3amuTe 1abopatopHoi padoTsl Ne 3.

1. Kakue kpucraminueckiue 30Hbl UIMEIOTCSI B HEMPEPHIBHOJIMTON 3arOTOBKE M KaK OHU
pacnoJiararorcs?

2.Yto mpencrapiseT co00M CTPYKTypa TPAHCKPUCTALIU3ALMKA U JJII KAaKUX 3arOTOBOK
OHa XapaktepHa?

3. Kakum 00pa3oM npu U3y4eHHH MOTIEPEUYHOTO TEMILJIETa OMIPEIEIISTIOTCS CTOPOHBI Ma-
J0T0 U OONBIIOTO PaANyCOB 3aroToBKHU, oTauTo Ha MHJI3 ¢ M30THYTON TEXHOIOTHYECKON
0Cbh10?

4. B ueM CX0XeCTh MaKpOCTPYKTYpPhI COPTOBOM U CIISIO0OBOM HETIPEPHIBHOIUTHIX 3aro-
TOBOK?

5. B uem oTnuumne MakpoCTPYKTYpPbl COPTOBOM U CIs100BOI HEMPEPHIBHOIUTHIX 3ar0TO-

BOK?

6. Kak otnmnuaetcst MeTai, OTIUTHIA HENPEPBIBHBIM U OOBIYHBIM CIIOCOOAMH, MO XH-
MUYECKON HEOHOPOTHOCTHU?

7. KakoBbI IPUYMHBI OTJIMYUSI XUMUYECKON HEOAHOPOJAHOCTH METaJljla HEPEPBhIBHOH-
TOM 3arOTOBKH U OOBIYHOTO CITUTKA?

8. Kakue anmeMeHTh 30HATBbHOW XUMUYECKOW HEOJHOPOAHOCTH Hamboyiee XapaKTepHBI
JUJISL HETIPEPBIBHOJIUTON 3arOTOBKU?

9. Kakue moBepXHOCTHBIE 1e(DEKThl MOXKET UMETh HEMPEPHIBHOIUTAS 3arOTOBKA?

10. KakoBbI MpUYUHBI BOSHUKHOBEHUS KQXKJIOTO BHJIAa TTIOBEPXHOCTHBIX Ae(EKTOB?

11. Kakue BHyTpeHHUE Ne(DEKTHI MOXKET UMETh HEMPEPHIBHOIUTAS 3arOTOBKA?

Bomnpocs! k 3amuTe 1abopaTopHoii paboTst Ne 4:

1. PesynpTaToM Kakoil KpucTaum3anuu (00bEMHOM, TOCIE0BATEIHHOM, KOMOMHUPO-
BaHHOM) sABIsieTCS 00pa30BaHUE 30HBI CTOIOYATHIX KPUCTAILIOB?

2. Pe3ynbTaToM Kakoi KpucTalu3auuu (0ObEMHOMN, MOCIeN0BaTeNbHON, KOMOUHUPO-
BaHHOM) siBJsieTCs oOpa3oBaHHE KOHyca ocaxaeHus? [louemy sTa KpUCTasIMyeckas 30Ha
umeeT Gpopmy KoHyca?

3. Kakoli xapakTep HOCUT KPUCTaJNIN3ALHsI BCETO CIUTKA B LIEIOM?




4. Ilo xakOMy 3aKOHY M3MEHSETCS TOJILIMHA 3aTBEPJEBLIETO CJIOSA C TEYEHUEM BpEMeE-
HU?

5. KakoB (u3nueckuii cMbICT U pa3MEpHOCTh KO UIHEHTA 3aTBEPACBAHNUS ?

6. Kak nupkynupyeT pacisaB B He3aTBEpEBILIECH YacTu ciuTka? B uéM npuynrHa Takou
LHUPKYyIAUn?

7. UTO mpOUCXOAUT B MPOIECCEe KPUCTAILIU3ALNN CIUTKA C TOCTOPOHHUMHU TBEPABIMHU
BKJIIOUEHUSIMHU, HAXOIALIMMHUCS B paciuiaBe?

8. Kakoii kputepuii mogo6us 10KEH UCIONIB30BaThCS MPU Mepecuére pe3yabTaToB MO-
JIEJIMPOBAaHMSI HA PEATIbHBIA CIIUTOK?

9. Kakue macmirabHble peoOpa3oBaHusl OCYLIECTBIISIFOTCS P NepecyEre pe3yIbTaToB
MOJIETTUPOBaHUsA?

10. Kakoe BemiecTBO UCMONb3YETCs AJII MOJIEIUPOBAHUS KPUCTAJUIM3AIMH CTAIH B Jia-
OOpaTOPHBIX YCIOBUSX?

Yerablii onpoc. Jlomennsii npouecce. [Ipoueccsl B ropHe nomeHHou nieun. Pacnpene-
JIEHUME MaTepHaJIOB Ha KOJIOIIHUKE JOMEHHOM MeuH npH 3arpyske. [loBeneHne npuMecHbIx
9JICMEHTOB YyT'YHA: BOCCTAHOBJICHHUE MapraHiia, KpeMuus, pocdopa, BaHaaus u Tutana. dy-
T'yH U ero kauectBo. OOpa3oBaHue yyryHa. Buasl 4yryHoB, BBIIJIABISIEMBIX B JIOMEHHBIX T1€-
yax. [loBenenue cepsl B TOMeHHOU TuTaBke. OCHOBHAS peakiusi ecyab(ypalud B TOPHE I1e-
YM U BHEJJOMEHHAas JeCylb(yparius.

Yeraeiil onpoc. KucmopoiHO-KOHBEPTEPHBIN MPOLECC ¢ BEPXHEU MPOAYBKOU. YCT-
pPOMCTBO KHUCIOPOAHOTO KOHBepTepa. IlluxToBbie Marepuansl. TexHonorus miuaBku. Temo-
BOM pexuM.  BrlmmaBka nerupoBaHHbIX cTasied. OTBOJ M OYMCTKA KOHBEPTEPHBIX Ta30B,
sKojorus npouecca. KoHTponb M aBTOMaru3amus KHCIOPOJHO-KOHBEPTEPHOrO IIpoLEecca.
TeXHUKO-DKOHOMUYECKHUE MOoKa3arenu mporecca. Ilepenen GpocopucTbIXx YyryHOB B KOH-
BepTepax ¢ BepxHell npoayBkoil. KoHBepTepHbIe Mpouecchl ¢ JOHHOW IPOIYBKOM KHUCIOPO-
nom. KoHBepTepHbIe TIpoIlecChl ¢ KOMOMHHMPOBAHHOW MpoyBKoi. IlmaBka cramu ¢ yBenu-
YEHHBIM PacXxoZOM JIoMa. DHEpPro3arpatbl U cOepekeHHe MaTepualioB MpPHU MPOU3BOJICTBE
CTaIM B KHCJIOPOJHO-KOHBEPTEpHOM mporecce. KauecTBo ctanu u cepTudUKaIUs TPOIYK-
LUU.

Yerubiit onpoc. KopmieBasi 00padoTka cramu TexHOJIOTHMUECKHE BapUaHTHI Tepeiena
Mo crnoco0y BHEMEYHOW 00pabOTKH: BUABI KOBIIEBOW 00padOTKH M UX CYITHOCTh. O0paboT-
Ka MeTajljla KUJIKUM CHHTETHYECKUM mutakom. OOpaboTka MeTajlyla HMHEPTHBIM Ta30M.
BakyymupoBanue xuakoi craiau. BBeneHue B )KUIKUNA METa MOPOIIKOOOpa3HBIX MaTepua-
noB. KoMOHMpOBaHHBIE METO/IbI KOBILIEBOM 00pabOTKM MeTalljia C €ro HarpeBoM. ABTOMATH-
3alus MPOLECCOB KOBIIEBOM 00pabOTKU cTald. DHEeprosarparsl U cOepexeHne MaTepHajoB
IIPU KOBILIEBOI 00paboTKe CTaNnM pa3IMuHbIMU CIIOCOOaMHU.

KonTponbnas pabora. Knaccudukanus cramneii.




7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HﬂauupyeMbte pe3yibmantbl oﬁyuenuﬂ U OUECHOUYHbLE cpedcmea ona npoeedeﬂu}z npomeofcymounoﬁ ammecmauuu.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

OIIK-2 - roTOBHOCTBHIO KPUTHYECKH OCMbICJIMBATH HAKOIJIEHHBIH ONBIT, U3MEHATH MPH HEOOXOAMMOCTH NMPO(PHJIbL CBOei MpodeccHnoHATIbLHOI

NeSITeIbHOCTH
3HaTh OCHOBHBIE XapaKTEPUCTHKU TMPOAYKTOB UEPHOU U Ilepeuens meopemuueckux 60npocoe K IK3aMeHy:
[[BETHOM MeETa/NIypruM: 4yryHa, craiu, ¢eppociia-| 1.  Ponb uepHbIX MeTamIoB B cepe 4eT0oBeuecKol AesaTeabHO-
BOB, QJIOMUHHUS, MM, HUKEJIS; MECTO MTPOU3BOACTBA | CTU
YEepHBIX METANIOB B cdepe uernoBeueckoil aestenbHo- | 2. Uro Takoe yyryHn?
cTH; TpeOoBaHMs K podecCHOoHaNbHOM AedrenbHocTd | 3. OO0Imas cxema Mpou3BOICTBA YUEPHBIX METAJLIOB.
pabOTHNKOB YEPHOH METAITYPrHH 4.  OCHOBHOE pa3auyue YyryHa U CTaIu?
5. Uro Takoe cranbp?
Kaxkue cranermmaBuibHbIC arperaTbl MOTYT UCTIOIB30BAThHCS JJIS
BBITUIABKH CTAJN?
6. HasoBuTe MMXTOBBIE MAaTEPUAITBI, KOTOPHIE HCIIOIB3YIOTCS
IIPY BBIIJIABKE CTAJIM B KUCIOPOJAHOM KOHBEPTEpE.
7.  HazoBuTe MIUXTOBBIC MaTepUabl, KOTOPHIC UCIIOJIB3YIOTCS
IIPU IPOU3BOJICTBE ATIFOMUHUS, MEAH, HUKEIS.
8.  Kaxkwe arperarsl HCITOJIB3YIOT TIPH MMPOU3BOJICTBE I[BETHBIX
METaJIOB?
9. B ueM OCHOBHBIC OTJIMYHUS METAJUTYPTUU YEPHBIX M IIBETHBIX
METaJuIoB?
10. TpeOoBauwms K MPOPECCHOHATBHON JACITSILHOCTH PAOOTHH-
KOB UEPHOUN METAJITypruu
YMmeTh OneHuBaTh (PU3UKO-MEXAaHUYECKHE CBOMCTBA Mare- Ilpaxmuueckue 3a0anu:

pHANIOB U MPOJIYKTOB METALTYPTUYECKOTO MPOU3BO/I-
cTBa; paborarh ¢ mH(pOPMAIHEH O TIpoIeccax U arpe-
ratax MpPOW3BOJCTBA; KPUTHUYECKU OCMBICIUBATH CO-
CTOSTHUE W TYTH PA3BUTHUS METaLTypTUYECKOTO TPO-
W3BOJICTBA

- OMNpENENUTh OKUCIUTENIBHYIO CIIOCOOHOCTH arjiomepara, Cojep-
prariero 60 % Feq, u 15 % FeO.
- ONPEJENTUTh OKUCIUTEIBHYIO CHOCOOHOCTh OKAIMHBI, COZIEpKa-
et 70 % Fegsy 1 73 % FeO.
- CKOJIbKO M3BecTH, coneprkamen 85 % CaO, morpedyercs 1

onurakoBanus 0,7% Si B 300 T XUAKOro MeTrajuia, €CIM OCHOBHOCTH




CtpyKTypHBII

3JEMEHT [TnanupyeMble pe3yabTaThl 00yUCHHS
KOMIIETEHILINH
nuraka-3,5 ?
- Ha CKOJIBKO IOBBICUTCS OCHOBHOCTH IIUTAKA, €CJIH K 35 T IuIa-
Ka, conepxarero 43 % CaO u 13 % SiO, no6aBuTh 7 T U3BECTH, COA
nepaxaieit 87 % CaO u 2 % SiO; ?
Bunaners OCHOBHBIMH METOAAMHU aHAJIM3a HAYYHOHW JIUTEPATy- | 3adanus Ha pewrenue 3a0ay u3 npogheccuonanviol oonacmu:

pel B 00JacTH METaJUTypruuecKoro MpOU3BOJICTBA,;
MpOECCHOHAIBHBIM SI3BIKOM B 00JIACTH TEOPUH Me-
TaJUTypruuecKuX MpoIEecCOB

—B cpelie AIIEKTPOHHBIX Tabmuil Excel paccuntarh ucxomHblil COCTaB
IIMXTHI [Tl BBITUIABKMA CTaJH B KHCJIOPOAHOM KOHBEpTEpe (MCXO/H
HbIC TaHHBIC 110 BApUAHTaM);

—CpaBHUTH TEXHUKO-3KOHOMHUYECKHE MOKa3aTeau paboThl TOMEHHBIX
nedeit Ne§ (¢ b3VY) u Ne 4 (koHycHOE 3arpy304HO€ YCTPOHCTBO);
—HUCTOJb3ys MakeT «OnucarenbHasi CTaTUCTUKA» MPOAHATU3UPOBATD
BbIOOpKY 13 1300 nuaBok B KKII.

OIIK-3 - ¢cmoco0HOCTBIO

0CO3HABATH COUMAJIBHYIO 3BHAYUMOCTD cBoel 6y)1yu1e

i mpogeccuu

3HaTh

Ponp MeTamutypruu B pa3BUTHHM OOIECTBA M 3KOHO-
MHUKHU CTPaHbl, pernoHa u ropoaa. CoBpeMEHHOE CO-
CTOSIHUE MeTaJuTypruueckoil orpacnu. IIpoGnemsl u
NEePCIEKTUBBI PA3BUTHS METAJUTYpPTrUU TOpoja, PEruo-
Ha, CTPaHbI U 3apyO0eKbs.

Hepeuenb meopemuuecCKux 60npocoeé K IK3amMeny:
1. O61ua;1 CXEMa IMPOU3BOACTBA YCPHBIX MCTAJIJIOB. Mecto Me-

TaJUTypIrUYECKOU MPOMBIIIEHHOCTH B DKOHOMMKE CTPAHbI U MHUPA B
LEI0M

2. TlepcriekTUBBI M MOTEHLMAN PAa3BUTHUS PA3BUTHUS YEPHOU Me-
tajurypruu PO

3. XAMUYeCKH COCTaB KeNe3HBIX pya. TpeOoBaHUS K KauecTRY)|
KEJIe3HbIX PYyA M HEoOXOIUMOCTb MOJATOTOBKHM WX K JOMEHHOM
IIJIaBKE

4. Turmbl XeNe3HBIX Py Mo pyaoodpaszyroiieMy MuHepary. OcH
HOBHBIE MECTOPOXKJICHHUSI JKETE3HBIX PY/I.

5. OIrOCH TIOMEHHOM TUTABKU, TEXHOTEHHOE CHIPhE.

6. CriocoObl MOJITOTOBKU Py K JOMEHHOU miuaBke. HazHaueHue
U XapaKTepUCTHKA CIIOCOOOB OKYCKOBAHHSI KEIE30PYAHBIX MaTe-
pHUanoB.

7. CyniHoCTh arjJoMepaloHHOrO MpoIiecca.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

8. IIpsimoe M KOCBEHHOE BOCCTaHOBJIEHHE OKCHJIOB. OcOOEHHOA
ctu. Ilokazarenu. CpaBHEHHE NPSAMOrO0 M KOCBEHHOTO BOCCTAHOB-A
JICHUSL.

0. BoccranoBneHre KpeMHMs, Maprasiia, BaHaJus U TUTaHA B
NTOMEHHOM MEYH.

10.  OOpa3oBaHue 4yryHa B JOMEHHOU ne4u. Byl 4yryHOB, BbI-
IUIaBJISIEMbIX B JIOMEHHBIX TeUax.

11.  IllnakooOpa3zoBanue B AoMeHHOH neuu. IlepBuuHbIi, mpome-
PKYTOUHBIM, KOHeuHbIH 1uak. CocTaB KOHeYHOro nuiaka. TpeboBa-
HUS K [LUTaKaM.

12. TloBexenue u GanaHc cepsl B TOMEHHOW neud. BHenomenHas
necynbdyparus yyryHa.

13. OcCHOBHBIE TIYTU U CIOCOOBI CHIKEHHUS pacxojia KoKca MpH
BBIIVIABKE YyT'yHA.

14.  OGmiee ycTpoiCcTBO M COCTaB KOMILUIEKCA JOMEHHOM Meyu.

15.  Beimyck u y0opka IpoAyKTOB IUIaBKU. JInTeiHbIN ABOP.

16.  Bwuasl ctanu No CTeNeHU pacKUCIEHHOCTH

17.  UYro Ha3bIBaeTCsa paCKUCICHUEM CTaJIN?

18.  Kaxkue marepuanbl Ha3bIBalOTCS METAJUIMYECKON MUXTOMH?

19.  Kakume marepuaibl Ha3bIBAIOTCS HEMETAUTNIECKOM MUXTOH?
20. U3 xakux OCHOBHBIX KOMIOHEHTOB COCTOUT CTaJIETLIaBUIIb-
HbIW [IJTaK?

21.  Yto Ha3bIBaETCSI OCHOBHOCTHIO IIITaKa?

22.  Kak Ha3bpIBaeTCs CTANb C Pa3IMYHON CTETIEHBIO JISTUPOBAHUS?
23.  Kakue craneniaBuibHbIE arperatbl MOTYT UCIIOJIb30BATHCS

ISt BBITIJIABKH CTaJIN?
24.  Hapucyiite cxemy npouist KHCIOPOJHOTO KOHBEPTEpA.

25. HazoBurte mmxToBbie MaTEpHaIbl, KOTOPHIE UCIIOIB3YIOTCA
[MPH BBIIUIABKC CTAJIM B KUCIIOPOAHOM KOHBCPTCPC.
26.  Kaxkue n3BecTHBI pa3HOBHAHOCTH KOBIIIEBOM 00pabOTKH CTa-

m?




CtpyKTypHBII

DJIEMEHT [Tnanupyembie pe3ysbTaThl 00yICHHS
KOMIICTEHIIMH
27.  llepeuncnure ocHOBHBIE pasHOBUAHOCTH MHIJI3.
28. [Touemy oana u3 paznosuanocteit MHJI3 naswiBaercs panu-
AIbHOI?
29. Kaxkue nmpeumyiecTBa UMeeT HeNpephIBHAS Pa3jIuBKa CTAIN
nepe1 pa3uBKON B U3JI0KHULIBI?
VYMeThb Oco3HaBaTh COLUAIBHYIO 3HAUYUMOCTH mpodeccun Ilpakmuueckue 3a0anus:
MeTalTypra. Beiaenars cBo€ MmonoxeHue cpeau Apy- 1. [arb xapaktepuctuky npodeccuu «Metamurypry;
rux npodeccuii. I3mMeHATh poQuiib cBOCH pabOTHI B 2. Onpenenuth (HYHKIFOHAT CHEIMATINACTA METALTYPTHIECKONH 00-
npoiiecce nMpohecCHOHATBHON NeITEIbHOCTH. JIaCTU B PaMKax KOHKPETHOTO METAILTYPIrHYECKOTO MPEATPUSITHS,
3. TlpuBectu mpUMepbl MHTETPANMHA KOMIICTESHIIUH CIEIUaIN
CTa-MeTajulypra B Jpyrue o0JIacTd HAyKH U TEXHUKH (MaTe-
pHUaIoBeICHIE, MAIIMHOCTPOCHHE U JIP.)
Bnaners WNudopmanueit o CIppeBBIX U TEXHUYECKUX 0azax Me- |  3adanus na pewtenue 3a0au u3 npogheccuonanvHou oonacmu:

TaJULyprHYECKOro Nnpou3BoACcTBa. HaBbikamMu moucka
HaY4YHOH M TeXHHYEeCKOH MH(POpPMALUU MO Harpasiie-
HUIO «MeTamryprus».

=

OxapakTepu30BaTh XUMUIECCKHI COCTAB JKEIE3HBIX PYI.

2. O06o03Ha4YnTH TPeOOBAHUS K KAUECTBY KEIE3HBIX PYyA U HEOOXOA
JIUMOCTh IOATOTOBKHU UX K JJOMEHHOM IIaBKE;

3. KnaccuunupoBarh TUIIBI KENE3HBIX P/ MO PYA000pasyrolie-
My MuHepairy. OCHOBHBIE MECTOPOKICHUS JKEIE3HBIX PY/I.

4. Ha3BaTh MIMXTOBBIC MaTepUANIbl, KOTOPHIE UCTIOIB3YIOTCS IPU
BBITUIABKE CTAJIM B KUCIIOPOIHOM KOHBEpTEpE.

5. CocrtaBuUTh 0030p KOMILIEKCHOTO, 3a0a1aHCOBOT0, TEXHOT€HHOE]

CBIPbSI B METAJUTYPTUYECKOM MPOM3BOJICTBE HCIONB3Ys B Kade-

CTBE MCTOYHHUKOB YyUeOHYIO, HAYYHYIO U CIIPABOYHYIO JIUTEPa-

TYpYy, a TaKke HHPOPMAIINIO U3 JIEKTPOHHBIX OMOINOTEK.

ITK-10 - cnoco0HOCTHI0 OCYHIECTBJISITH H KOPPEKTHPOBATH TEXHOJIOTHYECKHE

NMPOoLECcChl B METAJUIYPIMM U MaTepHuaoo0padoTke

3HaTh

OCHOBHBIE 3aKOHOMEPHOCTH (PU3UIECKUX, (PUZUKO-
XMMHYECKUX H TETJIOBBIX MTPOIIECCOB; OCOOCHHOCTH
KOHCTPYKLIMHU arperaTtoB, CPEACTBA KOHTPOIS U

Ilepeuens meopemuueckux 60npocos K IK3ameny:
1. Topenue yriepona y ¢pyp™m U cocTaB rasza mno AauHe ¢pypMeH-

HOro ovara. MI3MeHeHne cocTaBa raza 1o BhICOTE IICUH.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

YIIPABJICHUS METAJLUTYPTUYECKUM IPOU3BOICTBOM

1. TIpoTHBOTOK MaTepuasioB U I'a30B B JoMeHHOU meuu. [Ipuun-
HBI OIIyCKaHUSI MaTEPHUAJIOB B JIOMEHHOHN MeUn

2. TlpsiMoe W KOCBEHHOE BOCCTaHOBJIEHHE OKCHIIOB. OcoOeHHOA
ctu. [lokazarenu. CpaBHEHHE MPSAMOIO U KOCBEHHOI'O BOCCTaHOBA
JICHUSL.

3. BoccranoBneHue KpemHHs, MapraHila, BaHaJus W THTaHA B
JIOMEHHOM MeYH.

4. OO0pa3oBaHue UyryHa B JIOMEHHOM MEYH.

5. IllmakooOpa3zoBaHu€e B TOMEHHOM MEYH.

6. IlepBuuHBI, TPOMEXKYTOUHBIH, KOHEUHBIH HUTak. COCTaB KO-
HEYHOrOo IIJIaKa.

7. W3 xakux OCHOBHBIX KOMIIOHEHTOB COCTOMT CTaJICILIaBUIIb-
HBIW [IJTaK

8. KoHCTpyKIMs TOMEHHOM Meuu W aBTOMaTH3alMs JOMEHHOTO
nporecca

9. KoHCTpyKIusl cTaJemIaBUIbHBIX arperaTtoB M MPUHIIUIBI UX
paboTHI.

YMmeTn

XapakTepru30BaTh TEXHOJIOTUYECKHE MPOLIECCHI B Me-
TaJUTypTUH; BBIOUPATh YNPABISIONINE BO3ACHCTBUS,
KOPPEKTUPOBATh TEXHOJIOTHYECKUE MTAPAMETPbI

Ilpakmuueckue 3a0anun:
1. JlaTh XapakTepUCTUKY AYyTHEBOMY PEKHUMY B JIOMEHHOU NEYH;
2. BobIOpaTh peXHUMBI IOJIA4U AYThsl B KUCIOPOJHOM KOHBEpTEPE,
NIpU Tiepejiesie MIMXTHl Pa3IMIHOTO COCTaBa,
3. CkoppexTupoBath nekTpuueckuii pexum padotst ICII B 3a-
BHCHUMOCTH OT JOJIM )KMJKOI'O YyryHa B I/ICXO}IHOﬁ METAJJIOIINXTE.

Bnanets

HaBbixkamu pacyera napameTpoB TEXHOJIOTUYECKOTO
npoiiecca; “HpopMaIHeld 0 COBPEMEHHBIX METaIITyp-
TUYECKHUX TEXHOJIOTHUSIX U CIIOCO0aX KOPPEKTUPOBKU
TEXHOJIOTHYECKHUX ITapaMeTpOB

3aoanus na pewienue 3a0a4 u3 npogeccuonanvHoul oonacmu:

1. OmnpenenuTh pacxo] TEXHUYECKH YHCTOTO KHUCIOpOAa Ha
NPOAYBKY MeTaiuIomuxThl, coctosimied u3 100 T moma u 300 T xu -
KOTO 4yT'yHa, UMEIOIIEro XUMHUECKUN COCTaB OJIM3KUI K CpeTHUM|
3Ha4YeHusIM coctaBa uyryHoB [TAO «MMK», npu BbIIJIaBKE B KOHA
BepTepe aBTOKy30BHOU ctanu tuna 08KO. Bce Henocraronme gaH-
HBIE IPUHSITH CAMOCTOSTEIBHO.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

2. Omnpenenutb, CKOJLKO H3BecTH, coaepxkameid 90 % CaO,
MOHO MoJay4uTh U3 S00 T U3BECTHSIKA, €CJIM B HEM COJEPKUTCI 95
% CaCOg3?

3. Ompenenutb cOCTaB HAMEPTBO 000X KEHHOTO JosiomuTa Cat-
KHHCKOT'O0 MECTOpOXeHus, coaepxkamiero 30,66 % CaO; 21,73 %
MgO; 0,2 % Si02; 0,25 % A1203; 0,43 % Fe203; 0,01 % Mn304;
46,72 % n.1.1. (moTepu Npy NPOKATUBAHUM).

4. PaccumTtath, CKOJBKO H3BecTH, coxaepxameirr 85 % CaO,
MOKHO nosyuuTh U3 1000 T u3BecTHsKa AraroBCKOTO MECTOPOXK-
nenus 7 MI3BecTHAK AramoBCKOIO MECTOPOXKACHUS CONEepKUT 52,77
% CaO; 3,2 % MgO; 0,8 % Si02; 0,1 % S u 43,13 % m.1.1. (moTe-
U IpU IPOKATTUBAHUN ).

5. Ompenenuth BBIXOJ U COCTaB M3BECTH, MOJIYYEHHOW W3 M3
BecTHsIKAa TyprosikCkoro MeCTOpOKI€HUs, €CIIU B HEll mociie 00KH1-
ra ocranoch 5 % m.m.m. M3BecTHAK Typrosikckoro MecTopoxaeHus
conmepxur 54,3 % CaO; 0,4 % MgO; 1,0 % SiO2; 0,27 % Fe203;
0,08 % P; 0,1 % S u 43,85 % m.m.1. (moTepH Mpu MPOKATHUBAHHH).

6. OnpenenuTh OKUCIHUTEIBHYIO CIHOCOOHOCTH  OKATHIIICH
CCI'TIO, conepxamux 64 % Feobur u 2,5 % FeO.

7. Omnpenenuth OKUCIUTEIBbHYIO CIIOCOOHOCTH arjiomepara, Co-
nepxkariero 60 % Feoom u 15 % FeO.

8. OmpenenutTh OKHUCIUTEIHHYIO CIIOCOOHOCTh OKAJIHHBI, CO-
nepxkareii 70 % Feobur u 73 % FeO.

9. Ckombko m3BecTH, copepxaiei 85 % CaO, moTpedyercs s
onutakoBanus 0,7 % Si B 300 T »XKUIKOro MeTajjia, €CJIH OCHOB-
HOCTb IIU1aKa-3,5?

10. Ha ckonmbKO MOBBICUTCS OCHOBHOCTH IIJIaka, €cid K 35 T
nuraka, coxepxkaniero 43 % CaO u 13 % Si102 nob6aButh 7 T U3BeEC-
TH, conepxkameit 87 % CaO u 2 % Si02?




0) Ilopsinok mpoBeaeHHUs] MPOMEXKYTOUYHOW ATTECTAIUM, MOKA3ATEJIH M KPUTEPHH
OLlCHUBAHMUSL:

[TpomexyTouHasi arrecranus MO AUCHUIUTHHE «OCHOBBI METAJJIYPrH4ecKoro mpo-
M3BJCTBA» BKIOYACT TEOPETHUUYCCKHE BOIMPOCHI, TIO3BOJISIFOIINE OLICHUTh YPOBEHb YCBOCHUS
00y4aromyMUCs 3HaHUH, U MPAKTUYECKUE 3a/1aHUs], BBISBISIONINE CTEIICHb COPMHUPOBAHHO-
CTH YMEHUH W BIaJICHUH, TPOBOIUTCS B (hopMe IK3aMEeHa.

IMoka3aTeu U KPUTEPUU OLIEHNBAHUS IK3aMeHA:

— Ha OIICHKY «OTJINYHO» (5 0ayIOB) — O0YYAIOIIUIICS IEMOHCTPUPYET BHICOKUH YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHYECKOe U TIIyOOKOe 3HaHHE
y4eOHOTO MaTepuasia, CBOOOIHO BBIMOJIHSICT MPAKTUYECKUE 3aJaHusl, CBOOOIHO ONEpUpPYeT
S3HAHUAMU, YMCHUSAMHU, [IPUMCHACT UX B CUTyallUAgX HOBBIIIEHHON CIIOKHOCTH.

— Ha OILICHKY «xopomioy» (4 O6aia) — oOydaronmiics TEMOHCTPUPYET CPEIHUN YPOBECHb
Cq)OpMHpOBaHHOCTI/I KOMHCTGHHI/IfII OCHOBHBIC 3HAaHUSA, YMCHUA OCBOCHBI, HO JOITYCKArOTCA
HE3HAYUTEIIbHBIC OIIUOKK, HETOYHOCTH, 3aTPYAHCHUS MIPH aHATMTUYCCKUX OIEPAIUsX, Mepe-
HOCE 3HaHUU U yMeHI/IfI Ha HOBBIC, HCCTAHAAPTHBLIC CUTYallH.

— Ha OLICHKY «YyJIOBIICTBOPUTEIHHO» (3 Oaiuia) — 00ydJarouuiics IEMOHCTPUPYET TOPOTO-
BbIil YpOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIUH: B X01€ KOHTPOJbHBIX MEPOIPUSITUN 01Ty C-
KalOTCsl ONIMOKH, MPOSIBISETCS OTCYTCTBUE OTIENBHBIX 3HAHHM, YMEHHIA, HABBIKOB, 00yUaro-
HII/II\/JICﬂ HCIBITBIBACT 3HAYUTCIIbHBIC 3aTPYJAHCHUA IIPU OIICPUPOBAHNU 3HAHUSAMU U YMCHUSIMHU
IPU UX TIEPEHOCE Ha HOBBIC CUTYAIIHH.

— Ha OIIEHKY «HEYJIOBJIETBOPUTEIIbHOY» (2 Oamia) — o0yJaromuics 1eMOHCTPUPYET 3Ha-
Hus He Oonee 20% TeopeTHUYecKOro Marepuala, JA0MyCcKaeT CYIIeCTBEHHBIE OMNOKU, HE MO-
JKCT MTOKAa3aThb MHTCJIJICKTYAJIbHBIC HABBIKU PCIICHUA IMTPOCTLIX 3aaa4.

— Ha OIICHKY «HEYAOBJIETBOpUTENBbHO» (1 Oamn) — oOydJaromuiics He MOXET MOoKa3aTh
S3HAaHUA Ha YPOBHC BOCIIPOM3BCACHHUA U 00BsICHEHNS I/IH(l)OpMaLII/II/I, HE MOXCT IIOKa3aTh UH-
TeJUIEKTyallbHbIe HABBIKU PEIICHUs TPOCTHIX 3a/1a4.

8 YueOH0-MeTOMHYecKOe U HHPOPMALTHOHHOE o0ecTieueHre TUCHUILTHHBI (MOTYJIs1)
a) OcHoBHasi IMTEpPaTYpA:

1. OcCHOBBI METAJUTYpruYecKoro npousBojactea : yueouuk / B.A. burees, K.H. Bno-
BuH, B.M. Konokoneues, B.M. Canranuk. — Cankr-IlerepOypr : Jlanp, 2017. — 616 ¢c. —
ISBN 978-5-8114-2486-3. — TeKcCT : 3IeKTPOHHBIH / DIEeKTPOHHO-OMOIMOTEYHAsT CHCTEMA
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/90165

0) lonoJiHUTe/ILHAS JIUTEPATypa:

1. HUanes, C.A. MeTaurypruuecKkue TEXHOJIOTUU. MeTauryprust YEpHbIX METAJLJIOB :
yuebHoe ocooue / C.A. Uenes, M.II. KimroeB. — Mocksa : MUCHUC, 2017. — 45 c. — ISBN
978-5-906846-57-0. — Tekcr: »IEKTPOHHBIN / DNEKTpOHHO-OMONIMOTEYHAs  CUCTeMa
«Jlamwy : [caiit]. — URL.: https://e.lanbook.com/book/108106.

2.  be3boponos, FO. H. MapkupoBka craneit u criaBoB: YueOHoe mocobue / bezoo-
ponoB lO.H., I'anuaxmeros P.H., Yankun N.A. - Kpacuosip.:COVY, 2016. - 130 c.: ISBN 978-
5-7638-3406-2. - Teker : AIIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/967378

3. ChnemuanbHble CTaau U CIUlaBbl: YueOHoe mocobue / KoBaneBa A.A., JlomatunHa
E.C., Arukuna B.U. - Kpacrosp.: COVY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekcr :
anekTpoHHbIi. - URL: https://new.znanium.com/catalog/product/967770

4. Mapuenko, H.B. Meramnypruueckoe coipbe : yue0. nocodue / H.B. Mapuenko,
O.H. KostyH. - Kpacnosipck ; Cub. denep. yu-1, 2017. - 222 c. - ISBN 978-5-7638-3658-5. -
Tekcr : anmextponnsiii. - URL: https://new.znanium.com/catalog/product/1031871
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Ilepnoanyeckas neyatb (;KypHaJIbl):

1. HayyHO-TeXHUYECKU U HAyIHO-TIPOU3BOACTBEHHBIN xypHa "M3BecTust Beicimx Yueo-
HbIX 3aBenenuii. Yepnas Meramryprus". — URL: https://fermet.misis.ru/jour/index

2. Hay4Ho-TexHHYeCKHil ¥ MPOU3BOACTBEHHBIH sxypHan «Metammypr». — URL.:
http://www.metallurgizdat.com/index.php

3. HayuHo-TexXHHUYECKHIA, TPOU3BOJICTBEHHBIN U y4eOHO-MeTOInYeCKuid )KypHai «IIponsBoi-
ctBO npokaTa». — URL: http://www.nait.ru/journals/index.php?p_journal id=7

4. HayyHO-TEXHUYECKUI U TPOU3BOACTBEHHBIN XypHal «UépHasa meTamutyprus. bronierens
HAYYHO-TEXHUYECKON M SKOHOMHUYECKO# nHpopmarmm». — URL:
https://chermetinfo.elpub.ru/jour

5. Hayumnsiit sxypaan «Yépneie merammey. — URL: https://www.rudmet.ru/catalog/journals/5/

6. Hayunsrii xxypran «Bectauk MI'TY um. I'.1. HocoBa». — URL.: http://vestnik.magtu.ru/
7. Criennanu3upoBaHHbIA HayYHO-TEXHUUECKU KypHal «JIuteitHoe npoussBoacTso. — URL:
http://www.foundrymag.ru/

8. Hayuno-texuunueckuit xxypHain «Jlureimuk Poccun». — URL:
http://www.ruscastings.ru/work/396/6988

9. ExxeMecsYHbBIN HAyYHO-TEXHUYECKUN M TPOM3BOICTBEHHBIH KypHal «MeTauioBeieHue u
TepMuueckas oopadoTka metaiioBy. — URL: http://mitom.folium.ru/

10. EsxemecsiuHBIN peleH3UPYEMBbIi TPOU3BOICTBEHHBIN, HAYYHO-TEXHUYECKUN 1 yueOHO-
MeToaudeckuil xxypHan "Texnonorus meramios". — URL:
http://www.nait.ru/journals/index.php?p_journal_id=8

11. XKypuan «Teopus u TEXHOJIOTHS METAILTYPrUUecKOro npousBoacTeay. — URL:
http://ttmp.magtu.ru/ru/

B) MeToanyeckne yKazaHus:

1. Hescos A.T'., dpyxkos B.I'., Makaposa .B. NU3yuenue koyekiuu o0pas3ioB ChIphIX
MaTepHaoB M MPOJYKTOB IOMEHHOMU MiaBKu: MeToanyeckre yKkazaHus K JJabOpaTOpHbIM 3a-
HATUSAM MO AUcHUIIMHAM «OCHOBBI METaTypruuecKoro Mpou3BoCTBay, «Teopus U TeXHo-
JIOTHsI OKYCKOBAHMSI JKEJIE3HBIX pyl», A oOydaromuxcsa mo HampasieHuto 22.03.02 «Me-
TaJUTyprusi» AHEBHOW M 3a0uHOM popm oOyuenus. Maruuroropek: M3a-so Maruutoropcek.
roc. TexH. yu-ta uMm. I'. U.Hocoga, 2017. 27 c.

2. HesicoB A.T'. , [Ipyxxos B.I'., Makaposa I1.B. 13yuenue oCHOBHBIX 3aKOHOMEPHOCTEN
npoiiecca arjaomepanui. MeTouueckue yka3aHus K Ja0opaTOPHBIM 3aHATHAM IO TUCIHUILIU-
HaM «OCHOBBI METaJNIypru4ecKoro Mpou3BOACTBa», «Teopusi U TEXHOJOTHS OKYCKOBAHMS
KENEe3HBIX pyn», Ui oOydaromuxcs no HampasieHuto 22.03.02 «Metamnyprus» THEBHOU U
3a0uHON (opMm oOyuenusi. Marautoropck: M3n-Bo MarHMTOropck. roc. TE€XH. YH-Ta HM.
I'. U.Hocoga, 2017. 27 c.

3. Hesacos A.I'., IpyxkoB B.I'., Makaposa 1.B M3ydeHnne npouecca mony4eHus ChIpbIX
okarblmeil. MeToauueckue yKazaHus K JJaOOpaTOPHBIM 3aHATHAM I10 JUCHUIITMHAM «OCHOBBI
METAJTypruuecKoro Mpou3BOACTBa», «Teopusi M TEXHOJIOTUS OKYCKOBAHUS KEJIE3HBIX Py,
Ui obydaronuxcst mo HampasieHuto 22.03.02 «Metautyprusi» THEBHOH U 3a04HOM Gopm
oOydenus. Maruutoropck: M3n-Bo Marauroropck. roc. Texs. yu-ta uM. I'. I.Hocoga, 2017.
27 c.

4. Cubararymnun C.K., Baranos A.U., Xapuenko A.C. BausiHue ypoBHS 3achllli U ra-
30BOT0 MOTOKA Ha YIJIbl OTKOCA MaTepUaJIOB B MOJEIHU KOJIOIIHUKA JIOMEHHOU reuu. Marau-
toropck: M3a-Bo Maruuroropck. roc. Texs. yH-ta um. I.I1. Hocosa, 2016. 17 c.

5. CenuBanos B.H., Ctonspo A.M. M3yueHne ucteueHus crajau U3 KOBILIA HA MOJEIH:
Meroandeckue yka3aHus JJIsl BBITOJTHEHUS TaOOpaTOPHOM paboThl Mo aucuuriuiiae «Pa3mms-
Ka U KpUCTaJUIN3alMsl CTaau» JUIsl CTYAeHTOB criennanbHoctu 22.03.02 cnenuanu3anuu «Me-
Tajuryprus cranm»: Maraurtoropek, MI'TY, 2016. 8 c.

6. CronapoB A.M., CenuBanoB B.H. M3yueHue BHYTpEHHETr0 CTPOEHMs CTAJIbHOW He-
MIPEPHIBHO-IMTON 3arOTOBKH: MeToaudecKkrue yKa3aHHs 1O BBITIOJIHEHHIO JaOOpaTOpHOH pa-
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0O0THI MO AUCHUIUINHE «Pa3muBKa M KPUCTAILIM3AIUS CTAW» JUIS CTYACHTOB HaIpaBICHUS
22.03.02 «Metamtyprusi» KBanuduKauu «OakaiaBp» — MarHuToropck: u3a-Bo Marauro-
ropcK. roc. TexH. yH-ta uM. I.J1. Hocosa, 2016. 19c.

r) IlporpammHuoe odecnieuenne u UHTEpHET-pecypcehl:

IIpocpammmnoe obecnevenue:

Haumenoanue 110 Ne norosopa Cpok JeicTBUS JIMLEH3UN
MS Windows 7 J-1227 o1 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno
FAR Manager cB00OIHO pacnpoctpansemoe [10 06eccpoyHO
7Zip CBOOOJTHO 0eccpovHO
pacrpoCcTpaHIeMoe

Hnmepnem-pecypcwi

— HanmonanpsHast nHGOpMaIMOHHO-aHATTUTHYECKas cucTeMa — POCCHICKMIT MHIEKC HAYYHOTO
mutupoBanus (PMHIL). — URL: https://elibrary.ru/project_risc.asp.

— ITouckosas cucrema Akaaemust Google (GoogleScholar) — URL.: https://scholar.google.ru/.
— Nndopmannonnas cucrema — EamHoe okHO AocTyna K MHGOPMAIMOHHBIM CHUCTEMaM —

URL: http:window.edu.ru/.

— depepanabHOE TOCYIapCTBEHHOE OIODKETHOE yupexaeHue «DenepanbHblii HHCTUTYT MPO-
MBIIIIEHHON COOCTBEHHOCTHY. — Peskum mocryma: https://wwwl.fips.ru/

9 MaTepHaJ’[bHO'TeXHI/I‘JCCKOC odecrneuyeHue JAUCHHUIIJIMHBI

Tun u nazeanue ayoumopuu

OcHnawenue ayoumopuu

YyeOHast ayuTopus ams
MPOBEJICHUS 3aHATUM JIEK-
LIMOHHOT'O TUIIA

TexHuueckue cpencTBa 00ydeHus, CayXKalue 1Jis IpecTaB-
neHus yueOHoM nHdopmanuu 60IbIION ayJUTOPUH: MYJIbTH-
MEAMIHBIE CPEACTBA XPAHEHHUS], IEPEJAUH U IIPEICTABICHHUS
yueOHoM nHpopmanuu. Crenuanu3upoBaHHas MeOeIb

VYyeOHast aymuTopus ais
MIPOBE/ICHUS J1aOOPATOPHBIX
3aHATHI

Texauyeckne cpeacTBa 00yueHHs, CIyXKalline I IpeacTaB-
JeHus yuyeOHoM nHpopMannu OOJBIION ayIUTOPHH: MYJIbTH-
MeIUHHBIE CPEICTBA XPAHEHUS, IEPeau 1 MPEICTABICHHS
yuebHoil napopmarnu. Crnenuaau3upoBaHHas MeOelb
JIabopaTopHOE OCHAICHHUE:

- YCTAHOBKH 10 MOJIEJIMPOBAHUIO CTAJIEINIABUIIbHBIX MpolLiec-
COB;

-MOJIEJH ISl U3YYEHHsI OTHMAIBHOTO PEXKHUMa 3arpy3Ku Ma-
TEpUaoB B I1€Yb U ONITUMAIILHOTO PACIIPENEICHUEM CIIOS
HIMXTOBBIX MaTE€PHUAIOB Ha KOJOIIHUKE;

- MOJIEJIb JJISl M3y4eHUs (PU3NYECKOTO COCTOSHUS 30HBI rope-
HUSL.

- MOJIEJIN JJIS1 U3yUYEHHUs YCIOBUN HETIPEPHIBHOTO JIBMXKEHUS
MaTepualioB B JOMEHHOH IT€YH M OTIPEIEIISAIONIEH POIH CHIIO-
BOT'0 B3aMMO/ICHCTBHSI TOTOKOB IIUXTHI U rasa;

- YCT@HOBKH TSI U3YYeHUS] PU3MUECKUX CBOMCTB MaTepHajIOB
- MOJIEJIM TI0 U3YYEHHIO POBHOCTHU CX0J1a IIUXTHI

VYuebHas ayIuTopus s
IPYNIOBBIX U UHAUBUAY-
aJIbHBIX KOHCYJIbTAlUH, Te-
KYLIEro KOHTPOJIS U MPOo-
MEXKYTOYHOM aTTeCTallu1

Kommnbrotepras Texuuka ¢ nakerom MS Office, ¢ moaxioue-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B JICKTPOHHYIO HH-
dbopMaImoHHO-00pa3oBaTenbHyI0 cpeny yHuBepcutera. Crie-
[IMaTu3UpOBaHHAsS MeOeITh



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://education.polpred.com/
https://www1.fips.ru/

Tun u nHazeanue ayoumopuu

OcHawenue ayoumopuu

Ilomenienue nist camo-
CTOSITEJIBHOU PabOThI

Kommerotepnas Texuuka ¢ nakerom MS Office, ¢ moakmode-
HHEM K ceTH «VIHTepHeT» U C IOCTYIOM B 3JICKTPOHHYIO HH-
dbopMarmoHHO-00pa3oBaTenbHyI0 cpeny yHuBepcutera. Crie-
[HATM3UPOBAHHAs MEOECIIh

ITomemenue na xpaHeHus
1 IPOPHITAKTUIECKOTO 00-
CITy’)KUBaHUS y4eOHOTO
o0opyIoBaHUs

Crennanu3upoBaHHas MeOEIb: CTeIUIAKHU I XpaHEHUS
y4eOHOTr0 000pYyI0BaHMS.

WHCTpyMEHTBI AJI1 peMOHTa Y4e0HOTO 000pyI0BaHUS.
[Ixadw! 118 XpaHEeHUsT y4eOHO-METOIUIECCKON JOKYMEHTALIHH
U MaTepUaJIOB




