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1 esin ocBOCHUSA TMCHUIIMHBI (MOIYJIs1)

Hensamu ocBoeHust AMCHUNIUHBI «OCHOBBI METaJNTypruuecKoro Mpou3BOJACTBA» SB-
JISIOTCS: Pa3BUTHE Y CTYACHTOB JTUYHOCTHBIX KAa4eCTB, a Takke (opMupoBanue oodienpodec-
CHOHAIBHOM W TPO(ECCHOHATLHON KOMIETEHIIMH B COOTBETCTBHH ¢ TpeboBanmsimMu OI'OC
BO mno nampasnenuro noarotoBku 22.03.02 Meramryprusi; npuoOpeTeHre 00yJIaroImuMucs
3HAHUU TEOPETUYECKUX OCHOB M MPHUHIIUIIOB NMPAKTUYECKOW peaan3alui COBPEMEHHBIX CIIO-
c00O0B MPOU3BOJICTBA YEPHBIX U [IBETHBIX METAJUIOB.

2 MecTo qucHUILIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMblI
NMOATrOTOBKH 0aKajiaBpa

Huctunnuna «OCHOBBI METaJUTyprMU€CKOro MPOU3BOACTBA» BXOJMUT B 0A30BYIO YacCThb
Osioka 1 0O6pazoBaTenbHON TPOTrPaMMBI.

Jlyist u3ydeHus TUCIUTUTMHBI He0OX0 UMbl 3HAHUS (YMEHUs, BIaJACHMs ), chOpMHUpPOBAH-
HBIE B pe3yJbTaTe M3y4eHHs (PU3UKU, XUMUU, a TAKXKE B PE3yJIbTaTe MPOXOXKICHUSI y4eOHOI
MPaKTUKH.

3uanus (yMEHUs, BJIAJICHUs), TOJIYYCHHbIC IPU U3yYEHUH NaHHOW TUCIHUIUIMHBI OyIyT
HEOOXOIUMBI JIJIs1 TPOXOKICHUS MPEAUIIIOMHON TPAKTUKH U JIJIS1 TOATOTOBKH MaTEPUAIOB K
samure BKP.

3 Komnerennum ol0y4yawumerocsi, ¢gopMupyemblie B Ppe3yJbTaTe OCBOCHHS
AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHHu s

B pesynbrare ocBoeHus MUCHUILUIMHBI «OCHOBBI METaJUTyprU4€CKOr0 MPOU3BOICTBAY
oOyuaronuiicst JOJKEH 00J1a/1aTh CIEAYIOIUMU KOMIETEHIUSIMU:

CtpykTypHBIT
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHHs
KOMIIETEHIINH

OIIK-2 - roTOBHOCTHI0 KPUTHYECKH OCMBICIMBATH HAKOIIEHHBIH ONBIT, U3MEHATH NMPH
Heo0X0AUMOCTH PO UL cBoeil NpodecCHOHATBHON NeSITeTbHOCTH

3HaThb OcCHOBHBIE XapaKTEPUCTUKU NPOAYKTOB UEPHOM M LIBETHON METaJITyprHH:
YyryHa, CTalu, peppocIiaBoB, aIFOMUHHUS, MEJIU, HUKEJIS; MECTO IIPOU3BO/I-
CTBA YEPHBIX METAIJIOB B c(epe YeTOBEUECKON AeATeNbHOCTH; TPpeOOBaHUS K
poeccHoHaIbHOM e TEIbHOCTH paOOTHUKOB YEPHOM METaJNTypruu

YmeThb OneHuBaTh PU3NKO-MEXaHUYECKUE CBOWCTBA MaTEpUaIOB U MPOJYKTOB Me-
TaJTypru4ecKoro MpoM3BOJICTBA; paboTaTh ¢ MH(OpMAIMEN 0 mpoleccax U
arperarax IpoOM3BOJCTBA; KPUTHUYECKH OCMBICIINBATH COCTOSIHUE U ITYTH pa3-
BUTHUS METAJITYPTHUECKOTO IPOM3BOACTBA

Bianets OCHOBHBIMH METO/IaMHU aHaJHM3a HAYYHOW JMTEpaTyphl B 00JacTH MeTaj-
JyPrUYECKOro MPOU3BOJICTBA; MPO(ECcCCHOHAIBHBIM S3bIKOM B 00JIACTH TEO-
pUU METAJUIyPrHYECKHUX MTPOLIECCOB

OIIK-3 - cnoco0HOCTHI0 0CO3HABATH COLHAIBHYK 3HAYHMOCTh CBOel Oyaynieii mpodec-
cHUM

3HaTh Ponp Metannypruu B pa3BuUTHH 0OIIECTBa U SKOHOMHUKHU CTPAHBI, pETHOHA U
ropoaa. COBpeMEHHOE COCTOSIHHE MeTayuTypruueckoi otpaciu. [IpoGiemsr
U NEPCHEeKTUBBI PA3BUTHUS METAJUIYPTHMHM TOpoja, PETMOHA, CTPAaHbl U 3apy-
OCKbsI.

YMerb Oco3HaBaTh COIMANIBHYIO 3HAYUMOCTH Mpodeccuu Metamnypra. BeiiensTs
CBOE MOJIOKEHHE cpeau apyrux npodeccuit. Mamensats npoduias cBoeit pa-
60THI B npoliecce MpohecCHOHAIbHON AEATEIbHOCTH.




CTpyKTypHBIi

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETCHIIMH
Buaners WNudopmanueit 0 ChIpbEeBbIX U TEXHUYECKUX 0a3ax METaJUTyprHYECKOTro Mpo-

u3BozcTBa. HaBblkaMu noucka HayyHOM M TEXHUYECKOM MHpopManuu 1o
HarpaBJIeHUIO0 «MeTajuryprusy.

IIK-10 - cnoco0HOCTHI0 OCYIECTBJISITh U KOPPEKTHPOBATH TEXHOJIOTHYECKHE MPOIeCcChl

B METAJIYPrUM U MATEepuaao00padoTke

3HaThb OCHOBHbBIE 3aKOHOMEPHOCTH (PU3UYECKUX, (PUZNKO-XUMHUECKUX U TEIJIOBBIX
IPOLIECCOB; OCOOEHHOCTH KOHCTPYKIIUHU arperaToB, CPeJCcTBAa KOHTPOIIS U
YIPABIEHUSI METAJUTYPTHYECKUM IIPOU3BOJCTBOM

Ymern XapaKTepu30BaTh TEXHOJIOIMUYECKHUE MTPOIECCH] B METAJUTYPriH; BBHIOUPATh
YIPABISAIOIUE BO3ACHCTBHS; KOPPEKTUPOBATh TEXHOJIOTHYECKUE ITAPAMETPBI

Brnaners HaBbikaMu pacyera napamMeTpoB TEXHOJOTHUECKOTro Ipolecca; HHpopma-

L[UEH O COBPEMEHHBIX METAIITYPTUYECKUX TEXHOJIOTUSAX U CIIOCOOaX KOppeK-
TUPOBKH TEXHOJIOTHYECKUX [1APAMETPOB




4 CTpyKTYypa U collepKaHue TUCUUILINHBI

OO01mmas TpyA0€MKOCTh JTUCIUTUIMHBI COCTABISET 5 3a4eTHRIX equHuIl, 180 yacos:

- KOHTaKTHas paboTa — 72 akaJl. 4acoB:

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

- BHCAyAUTOPHAA — 4 aKaa. 4aCoB

- caMocCTosTeNnbHas paboTta — 72,3 akaj. 4acoB

—HTOTOBBIN KOHTPOJb — 35,7 aka. 4aca (9K3aMeH).
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Bsenenue. Ilpumenenue xeinesa u ero cruia- N3ydenue yueOHOM, Hay4yHOU U OITK-2
BOB. Pa3zBuTHEe MeTaIIIypruueCcKoil MpoOMBbIII- 4l 1 ) CIIPaBOYHOM JINTEPATYPHI 10 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- K-10
HBIMU OMOJIMOTEKAMH 1K-10-3ys
Temal. CelppeBble MaTepualibl JOMEHHON N3yuenne yueOHOHN, Hay4YHOH U OTTK-2- 3y8
IJTaBKU U X MOJATOTOBKA CIPaBOYHOM JIUTEPATYPHI IO TEME ’
45| 84 | 10 |<"P patyp OITK-3- 3y,
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  |cmpaBOYHOH TUTEpATYpHI 11O TEMe TOPHOM pabOTHI OIIK-3- 3yB,
JTUCIUIUIMHBEL. PaboTa ¢ 31eKkTpoH- Nel.1 IT1K-10- 3yB




HBIMU OMOJIMOTEKAMU.

Tema 3. JlomeHHBIH TTponiece

N3yuenue yueOHOM, HAyYHOH U

VYcrHblii onpoc

9 OIIK-2- 3yB,
8 | 61 16 |CTIPaBOUHO¥ JIMTEPATYPHI 1O Teme OTTK-3- 3yB,
JUCLUILUIMHBL PaboTa ¢ 31eKTpoH-
I1K-10-3yB
HBIMH OHOINOTEKaMHU.
Moayas 2. IIpon3BoACTBO CTAIH U IBET- Uzyuenne y4eOHOM, HAYYHOM 1 OIIK-2— 3yB
HBIX METAJLJIOB 16| 16/61 | 36 |CTPABOUHOM IMTEPATYPEI 110 TeME OI1K-3- 3y,
JUCLUILUIMHBL. PaboTa ¢ 31eKTpoH-
I1K-10-3yB
HBIMH OMOINOTEKaMH.
Tema 1.001111€ OCHOBBI CTAIEIIIABUIIBHOTO Wzyuenne yueOHOM, HAyIHOM 1 3auura 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. KoHBepTepHOE IPOU3BOJACTBO CTAIH H3yyenue yueOHOH, Hay4HOMH U YCTHBIH onpoc OITK-2— 3y8
4| 6om g |CTIPaBOMHOMN JMTEPATYpHI MO TEME OTIK-3- 3yB,
JUCLUIUIMHBL. PaboTa ¢ 37eKTpoH-
[1K-10-3yB
HBIMH OHOINOTEKaMH.
Tema 3. MapTeHOBCKO€E IPOU3BOACTBO CTAIN Uzyvenue y4eOHOM, HAyqHOM K 3awmra 1abopa- 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 3awmra 1abopa- OITK-2- 3yB
neyax 2 | 2m g |CTIPaBOMHOMN JMTEPATYpHI MO TEME TOPHBIX padoT Ne OIK-3- 3y8,
JTUCHUUIUIMHBL. PaboTa ¢ 31eKTpoH- 2nuNe3
I1K-10-3yB
HBbIMU OMOJIMOTEKaMU.
Tema 5. Kosmesas 06paboTka cranu N3yuenne yueOHOH, HAyYHOM U VYernblii onpoc OTIK-2- 3y8
2 | 201 4 |CTIPaBOUHOM JIMTEPATyph MO TEME OTTK-3- 3yB,
IUCUUIIINHEL PaboTa ¢ 31eKTpoH-
I1K-10-3yB
HBbIMU OMOJIMOTEKaMHU.
Tema 6. PaznuBka cranm 5 5 4 N3yuenne yueOHOM, HAyIHOU U 3amuTa nabopa- OIIK-2- 3yB,

CIPaBOYHOM JINTEPATYPHI IO TEME

TOPHOH 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 JIUTEPATYPHI TIO TEME 6ota OIIK-3- 3ys,
TUCHUIUIMHBL. PaGoTa ¢ a1ekTpoH-
I1K-10-3yB
HBIMH OMOJIMOTEKAMU.
Hroro no kypcy 34 134/14| 72,3 IK3aMeH

1
— 3aHATUA IPOBOJAATCA B MHTCPAKTHBHBIX (bOpMaX




5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

C uenpio peanu3ayi KOMIIETEHTHOCTHOTO TMOAX0/1a, a TaKKe (JOPMHUPOBAHUS U Pa3BU-
TUS NPOQECCUOHAIBHBIX HABBIKOB O0YYAIOIIMXCS PEAU3YyIOTCS CIEAYIOLUE CPENICTBA, CIIO-
cOOBI U OpraHU3AIMOHHBIE MEPOIIPUSTHUS:

- U3y4YEHUE TEOPETHYECKOro Marepuana JUCUUILIMHBI Ha JIEKIUSAX C UCIOJIb30BAHHEM
KOMITbIOTEPHBIX TEXHOJIOTUIA;

- CAMOCTOSITEJIBHOE U3YUEHUE TEOPETUUECKOr0 Mareprasa JUCUUILIMHBI C UCIOJIb30BA-
HUEM METOJMUYECKUX Pa3pabOTOK, CIIEHUATbHON yueOHOH 1 HAyYHOH JTUTEepaTyphl;

- (hopmupoBaHue U pa3BUTHE NMPOPECCHOHATBHBIX HaBBIKOB OOydarouIuxcs Ha Jiabopa-
TOPHBIX 3aHITHSIX.

B uznosxeHuu JIEKIIMOHHOTO MaTepHala U MpH MPOBEACHUN O0ydaroluxcs Ha Jiabopa-
TOPHBIX 3aHATHUAX MPEIINOJIAraeTCsl MEePEeX0/] OT PENPOAYKTUBHBIX METOJ0B OOY4YEHHS K ya-
CTUYHO-TIOMCKOBBIM U HUCCJIEIOBATEILCKMM METOJIaM, Pa3BHBAIOLUM JOTUYECKOE, TEOPETHU-
YECKOE MBIIIICHUE, YMEHHE apTyMEHTHPOBATh M OTCTaMBaTh COOCTBEHHOE TMOHWMAaHUE BO-
npoca. C 3TOH 1€bI0 BO3MOXXHO HMCIOJIb30BAaHUE METOJOB 3BPUCTUYECKHX BOIPOCOB H
OpaiiHCTOpMUHTA (MO3TOBOM aTaku).

[Tpu mpoBeneHun 1a0OPAaTOPHBIX 3aHATUN MPEANONAraeTCsi UCIOIB30BaHUE TEXHOJIO-
TUU B3aUMOOOYyUYECHUS.

CamocTtosTenbHas padoTa CTYIEHTOB JOJDKHA OBITH HAllpaBJIeHa Ha 3aKpEIJICHHE TEO-
PETHYECKOr0 MarepHalia, U3JI0)KEHHOTO IPEeroaaBaTeaeM, Ha IpopaboTKy T€M, OTBEAECHHBIX
HA CaMOCTOSITENIbHOE M3YYEeHHE, Ha TIOJTOTOBKY K JIAOOPATOPHBIM 3aHSATHUSM, MOATOTOBKY K
WTOrOBOM aTTECTALINH.

B xoxe 3ansATUi NpeanoaaraeTcsi UCNOJIb30BaHNUE KOMILJIEKCA MHHOBALIMOHHBIX METOJIOB
AKTUBHOTO OOYYEeHHUS CTYACHTOB, BKIIOYAIOIIETO B CEOSL:

- co37aHKe MPOOJIEMHBIX CUTYallui C MOKa3aTeNbHBIM pElIeHneM MpoOIeMbl Mpenoa-
BaTeJeM;

- CaMOCTOATEIHbHYIO TTOUCKOBYIO IESATENILHOCTh B PEIICHUU YUeOHBIX POOIeM, HallpaB-
JSIEMYIO NIPENOJaBaTENIEM;

- CaMOCTOSITENIbHOE pelieHre MPo0IeM CTyIeHTaMu 0]l KOHTPOJIEM IperoaaBaTers.

Peanu3zanus MHHOBALIMOHHBIX METOAOB OOYyYEHHS BO3MOXKHA C HCIOJIb30BAaHUEM Clie-
JTYIOIIUX MPUEMOB:

- MHCTPYKTaX CTYAEHTOB IO COCTaBJIEHHUIO TaOJMI], CXeM, I'padUKOB C MPOBEIECHUEM
MOCJIEIYIOLIErO UX aHAJIN3a;

- IpUMEHEHUE PEKOMEHJAIIMN 10 COCTABJIECHUIO TE3UCOB M KOHCIIEKTOB MO MPOYUTAH-
HOMY Martepuaiy;

- pacKpbITHE TIPENoAaBaTesieM MPUYUH U XapakTepa HeyJaad, BCTPEUAIOIIUXCS MPU pe-
HIEHUH MTPo0IIeM;

- IEMOHCTpAIHS ATbTEPHATUBHBIX TTOIXO0/IOB K PEIIEHNUI0O KOHKPETHOU MPOOIEMBI;

- aHaJIM3 MOJYYEHHBIX PE3YyIbTAaTOB M OTHICKAHUE TPAHUI] X TPUMEHUMOCTH;

- UCTIOJIb30BAHKE 3aJaHUH IS CAMOCTOSITEIBHOU PaObOThI C U30BITOYHBIMH JTAHHBIMHU.

6 Y4eOHO-MeTOIMYeCKOe 00ecTieYeHne CaMOCTOATEIbHOI padoThI 00y4aloUXCH

AyauTtopHas caMOCTOsITeIbHasT paboTa 00yJaronIMXcsl OCYIIECTBISIETCS Ha J1abopaTop-
HBIX 3aHSTUSX B BHJIC BBIIOJIHEHUS JTa00OpaTOPHBIX pabOT M pelleHus 3a1ad, B KOTOPBIX CO-
YCTAIOTCA DJIEMCHTBI TCOPUU U IMPAKTHUKHU CTAJICIIIABUJIIBHBIX IPOUECCOB, IO 3aJaHHUIO U I101
KOHTPOJIEM IpernoaBaTels.

BHaeaynuropHas camocTosATeNbHas paboTa 00yJaroNnXcsl OCYIIECTBISICTCS B BHIIE U3Y-
YeHHs YIeOHOM TUTepaTyphl MO pa3einaM JUCIUILIAHEI.



Bormpocs! u 3aganust A 1a00paTOPHBIX 3aHATUN M MPOBEICHUS CaMOCTOSITEIIbHON pa-
60Thl 10 auctUIUIIHE «OCHOBBI METAJIYPrHYecKOro Mpou3BOACTBA» OIMyOIMKOBAaHBI B
CIeyIoIIeM yueOHO-MeTOINYECKOM 00ecTIeyeHIH:

1. CenmuBanoB B.H., CronspoB A.M., Macansckuit C.C. MopaenupoBanue o0pa3oBa-
HUSl yCaJOYHOU PAKOBHUHBI B CTAJIbHBIX CIUTKaX / MeToauyecKkue yKazaHHUs IO BBIMOJIHE-
HUIO J1a00paTopHOi paboThl 1Mo AuCHUILTUHE “OCHOBBI METAJUTYPTrHYECKOTO IMPOU3BOJCTBA”
J1s1 ctyaeHToB HanpasieHus 22.03.02. — Marautoropck: MI'TY, 2017. —7c.

2. CenuBanos B.H., Cronspo A.M. ®uznueckoe MOAEIUPOBAHUE KPUCTAIIN3ALNUN
CTaJbHOTO cuTKa / MeToanvecKue yKa3aHus ISl BBIIOJHEHHs JIAOOpAaTOPHOM paboThI 110
qucuumuinHe “OCHOBBI METaJUIypru4ecKoro IpoM3BOJCTBA” s CTYAEHTOB HallpaBJICHUS
22.03.02. — Maruaurtoropck: MI'TVY», 2017. — 12c.

4. CenuanoB B.H., CtonsipoB A.M. CTpoeHue CTaabHbIX CIMTKOB / MeToauueckue
yKa3aHug K Ja0O0paTOPHBIM 3aHATHAM MO AUCHUILTHHE “OCHOBBI METAJUTypPrUYEeCKOro IMpo-
M3BOJCTBA” JUIsl CcTyAeHTOB HampasieHus 22.03.02. — Maruuroropek: MI'TY, 2014. — 8c.

Ilepeuyennb J1ad0pPATOPHBIX PA0OT MO JUCHHUILIHHE

WHCTpyKTaX MO TEXHHWKE OE30MacHOCTH B JIA0OPATOPUU MOJCIHPOBAHUS CTajera-
BUJIbHBIX MPOIIECCOB.
Jladoparopnas padora Ne 1 MoaenupoBanue 00pa3oBaHus yCaJOYHONW PAaKOBUHBI
B CTQJIbHBIX CIIUTKaX
Jladoparopnas padora Ne 1.1 V3ydeHue BIUsSHUS XapakTepa YTEIUICHUS CIIMTKA
Ha TI1yOMHY yCaJl0YHOI paKOBUHBI U BBIXOJ FOJTHOTO METAJIA;
JladopaTopnasi padora Ne 1.2 V3yueHue BIUSHUS OTHOIICHUS BBICOTHI K CpeTHEN
[IMPUHE CIIUTKA HA TTIyOUHY yCal0UYHOM paKOBUHBI U BBIXOJ FOJTHOTO METaa;
JlabopaTopnas padora Ne 1.3 M3yyeHue BIMSHHS XapaKTepa yUIUPEHUS CIUTKA

Ha FHY6I/IHy ycaﬂquoﬁ PAKOBHUHBI U BbIXOA I'OAHOI'O MCTAJlJIa,

JlaGopatopnas pabGora Ne 2 l3yueHue KpHUCTAIIMYECKOTO CTPOCHHUS H
MaKpOCTPYKTYpPbI CTAJIbHBIX CIIMTKOB;

JlabopaTopnas padora Ne 3 l3yueHHe KPUCTAJUIMYECKOTO CTPOEHUS M MaKpPOCTPYKTYpbI
HENPEPHIBHOIMUTHIX 3arOTOBOK;

JlaGopaTopHas paGora Ne 4 V3yuyeHue Ha MOJIENT KPUCTAJUIM3ALIMN CITUTKA.

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

[IpomexyTouHsblii 3auer. CTpyKTypa MPOU3BOJICTBA YEPHBIX METAJUIOB U 3a7ja4yu Me-
TaJULyprH4eCcKoro npoussoacTaa. [IpuMeHenue xenesa u ero crinasoB. Passurue Meranyp-
TUYECKON IIPOMBIIUIEHHOCTH. POJIb METAIITIOB B COBPEMEHHOM ITPOMBIIIJIEHHOM IPOU3BOI-
ctBe. ChIppeBBIE MaTEpHUAIIbl JOMEHHOM IUIABKU U UX MTOATOTOBKA.

Bompocsr k 3amure gabopaTopHbix pador Ne 1.1 —1.3:

1.YTo Takoe ycaaka cranu?

2.Yto Takoe ycano4Has pakoBUHA?

3.0t 4yero 3aBUCUT 00BEM yCaTOIHOM PAKOBUHBI?

4.01uHaKoB 1M 00BEM yCaJ0YHON paKOBHHBI B CIIMTKAX, OTIUTHIX B omnbiTe Ne 17

5.Kak BnusieT yremnieHue u 000rpeB BEpXHEH YacTH CIMTKA 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 BusieT OTHOILIIEHHE BBICOTHI K IIMPHUHE CIUTKA HA OTHOCUTENBbHYIO TIyOHHY yca-
JIOYHOUW paKOBHHBI U BBIXOJ TOJHOr0? KakoB MEXaHU3M 3TOTO BIUSHUS?

8.01nHaKoB 1 00BEM yCalOUHOW PAKOBUHBI B CIIUTKAX, OTJIUTHIX B onbiTe Ne 37




9.Kak BrnusieT ymupeHHue CIMTKAa Ha OTHOCHTENbHYIO TTyOMHY yCaJOYHON PaKOBHUHBI?
KakoB MeXaHU3M 3TOrO BIUSHUE?
10.Kax BnusieT popma ycagoqHOi paKOBHHBI Ha BBIXOJ] TOJHOTO MeTasuia?

Bompocs! k 3amure nabopaTopHoit padboTsl Ne 2:

1. UTo BXOAUT B MOHATHE "KPUCTATUIMYECKOE CTPOEHUE" CTaTbHOIO CIUTKA?

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

3. Kakue kpucranmuieckue 30Hbl UMEIOTCS B CTAJIBHBIX CIUTKAaX M KaK OHM pacroJjiara-
1otcs?

. UTo BXOJMT B MOHATHE "MAKPOCTPYKTypa CTAIBHOIO CIUTKA"?

. UTo Takoe ycago4yHas pakOBHHA M KaKOBa MPUYMHA €€ 00pa30BaHUs?

. B kakux cnuTkax MOXeT ObITh ycaJouHasi paKOBHHA U TJI€ OHA pacloyaraeTcs?

. B kakux cnuTkax ycajgo4yHas pakOBUHA OTCYTCTBYET U MoUeMy?

. B kakux cnuTKax UMEITCs ra3oBble My3BbIPU U IOYEMY OHHU 00pas3yroTcs?

. Kakue ra3oBbie my3bIpu UMEIOTCSI B CIUTKE KHUIISIIIEH CTAIM U KaK OHHU PACIIOIONKE-
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HBbI?

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

11. YTo mpoucXOauUT ¢ ra30BbIMU Iy3BIPSIMU CIUTKA KUIISILEH CTaU IpU IpoKaTke?

12. Kakyro MakpOCTpYKTYpYy UMEET CIUTOK MOIYCIIOKOHHOM cTanu?

13. Yto npoucXoauT ¢ pa3InYHbIMU HapYIIEHUSMH CIUIOIIHOCTH MeETajlla IpU Mpo-
KaTKe CJIUTKA MOJIyCIIOKOWHOM cTanu?

Borpocsl k 3amuTe 1abopatopHoi padoTsl Ne 3.

1. Kakue kpucramuindeckue 30Hbl UIMEIOTCSI B HEMPEPHIBHOJIMTON 3arOTOBKE U KaK OHU
pacnoJyiararorcs?

2.Yto mpencrapiseT co00M CTPYKTypa TPAHCKPUCTALIU3AIMHI U JJISI KAKHX 3arOTOBOK
OHa XapaktepHa?

3. Kakum 00pa3oM npu U3y4eHHH MOTIEPEUYHOTO TEMILIETa ONPENETSIOTCS CTOPOHBI Ma-
J0T0 U OONBIIOTO PAANYCOB 3aroToBKHU, oTauTol Ha MHJI3 ¢ M30THYTON TEXHOIOTHYECKOH
0Cbh10?

4. B ueM CX0XeCTh MaKpOCTPYKTYpPhI COPTOBOM U CISIO0OBOM HEMPEPHIBHOIUTHIX 3aro-
TOBOK?

5. B uem oTnnumne MakpoCTPYKTYpPhl COPTOBOM U CIsI00BOI1 HETIPEPHIBHOIUTHIX 3ar0TO-

BOK?

6. Kak otnmnuaetcst MeTa1, OTIUTHIA HEMPEPBIBHBIM U OOBIYHBIM CIIOCOOAMH, MO XH-
MUYECKOW HEOHOPOTHOCTHU?

7. KakoBbI IPUYMHBI OTJIMYUSI XUMUYECKON HEOAHOPOJAHOCTH METaJlJIa HENPEPHIBHOJH-
TOM 3arOTOBKH U OOBIYHOTO CITUTKA?

8. Kakue aneMeHThl 30HaJIbHOW XUMHUYECKOW HEOJHOPOAHOCTH Hamboyiee XapaKTepHBI
JUJISL HETIPEPBIBHOJIUTON 3arOTOBKU?

9. Kakue nmoBepXHOCTHBIE 1e(heKTHl MOXKET UMETh HEMPEPHIBHOINUTAS 3arOTOBKA?

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

11. Kakue BHyTpeHHUE 1e(DEKTHl MOXKET UMETh HEMPEPHIBHOIUTAS 3arOTOBKA?

Bomnpocs! k 3amuTe 1abopaTopHoii paboTst Ne 4:

1. PesynpTaToM Kakoil kpuctasumzauuu (00bEMHOM, MOCIea0BaTeNbHON, KOMOMHHUPO-
BaHHOM) sABIsieTCS 00pa30BaHUE 30HBI CTOJIOYATHIX KPUCTAIIIOB?

2. Pe3ynpTaToM Kakoi Kpuctamiuzauuu (0ObEMHOMN, MOCIen0BaTeIbHOM, KOMOMHUPO-
BaHHOH) siBJsieTcss oOpa3oBaHMe KoHyca ocaxaeHus? [louemy sTa KpucTauimdyeckas 30Ha
umeeT Gpopmy KoHyca?

3. Kakoli xapakTep HOCUT KpUCTAJNIN3aLlKs BCETO CIIMTKA B LIETIOM?




4. Ilo xakOMy 3aKOHY M3MEHSETCS TOJILIMHA 3aTBEPAEBILIEIO €0 C TEYEHUEM BpEMeE-
HU?

5. KakoB (u3uueckuii cMbICT U pa3MEPHOCTb KO PUIHEHTA 3aTBEPACBAHNS?

6. Kak nupkynupyeT paciiaB B He3aTBEpEBILIECH YacTH ciuTka? B uéM npudrHa Takoi
LHUPKYyIAUn?

7. UTO mpOUCXOAUT B MPOIECCEe KPUCTAIUIU3ALNN CIUTKA C TTOCTOPOHHUMH TBEPIBIMU
BKJIIOUEHUSIMHU, HAXOIALIMMHUCS B paciuiaBe?

8. Kakoii kputepuii mogo0us 10KEH UCIOIB30BaThCS MPU Mepecuére pe3yIbTaToB MO-
JIEJIMPOBAaHMSI Ha PEATIbHBIA CIIUTOK?

9. Kakue macmirabHble peoOpa3oBaHusl OCYLIECTBISIFOTCS P NepecyEre pe3yabTaToB
MOJIETTUPOBaHUsA?

10. Kakoe BemiecTBO UCMONB3YETCS AJI MOJCIUPOBAHUS KPUCTAJUIM3AIMH CTalIH B Jia-
OOpaTOPHBIX YCIOBUSX?

YerHbii onpoc. JlomenHslil npouecc. IIponeccesl B ropHe noMeHHoM neuu. Pacpene-
JICHHE MaTEepPUaJIOB HA KOJIOLIHUKE JOMEHHOMW ITeun Ipu 3arpyske. IloBenenne npuMecHbIxX
AIIEMEHTOB YyT'yHa: BOCCTAHOBJICHHE MapraHia, Kpemaus, ¢pochopa, Banaaus u TuraHa. Uy-
I'yH U ero kadectBo. OOpa3oBaHue uyryHa. Busibl 4yryHOB, BBIIIIABIIAEMbIX B JOMEHHBIX I1€-
yax. [ToBenenue cepsl B ToMeHHOU Tu1aBke. OCHOBHAsI peakius Jecylb(ypaui B TOpPHE Te-
YY U BHEJIOMEHHas Jiecynb(yparus.

Ycerapiil onpoc.  KucnopoaHO-KOHBEPTEPHBIM IMPOLECC € BEPXHEH MOPOYBKOMA.
VYcerpoiictBo  kucinopogHoro koHseprepa. llIuxroBbie Marepuansl. TeXHOJIOTHs IIIaBKH.
TemoBoii pexum.  BelmiaBka JierupoBaHHbIX cTajeil. OTBOJ U OUUCTKA KOHBEPTEPHBIX ra-
30B, DKOJIOTHA Ipouecca. KOHTposb M aBTOMAaTH3anMs KUCIOPOAHO-KOHBEPTEPHOTO MPOLIEC-
ca. TexHHMKO-IKOHOMHYECKHE TOKa3zaTenu mpouecca. Ilepenen hochopucThix YYryHOB B
KOHBEpTepax ¢ BEpXHEH npoayBkoi. KoHBepTEepHBIE IPOLIECCH C TOHHOW ITPOJYBKOM KUCIIO-
pomom. KoHBepTepHble mporecchl ¢ KOMOMHHPOBAaHHOHM mpoyBkou. [InmaBka cramu ¢ yBe-
JUYEHHBIM PacXo/I0M JIOMa. DHepro3arparbl U cOepexeHrne MaTepuajoB IMpU IMPOU3BOJICTBE
CTaJld B KUCJIOPOJHO-KOHBEPTEPHOM Ipouecce. KauecTBo cramu u cepruduxanus npoayk-
LUU.

Ycerubiii onpoc. Kosmieast o0padoTka ctanu TexHOIOTrHYeCKHe BapUaHThI Mepesaesna
1o crocoOy BHENEYHOM 00pabOTKHU: BU/IbI KOBIIEBONH 00pabOTKH M MX CYIIHOCTb. OOpaboT-
Ka MeTajjla >KMJIKHUM CHHTeTHYecKUM IHuiakoM. OOpaboTka MeTanjga HWHEPTHBIM Ta3oM.
BakyymupoBanue xuakoi cranu. BBeseHue B )KuAKUI MeTal1 NOpOLIKOOOpa3HbIX MaTepua-
noB. KoMOHMpOBaHHBIE METO/IbI KOBILIEBOM 00pabOTKM MeTalljia C €ro HarpeBoM. ABTOMATH-
3alus MPOLECCOB KOBIIEBOM 00pabOTKM cTamu. DHeprosarpaThl U cOepexeHUe MaTepuajIoB
IIPU KOBILIEBOI 00paboTKe CTanM pa3IMuHbIMH CIIOCOOaMHU.

KonTtponbHas padora. Knaccuduxanus cranei.




7 OHeHO‘lHLIe cpeacrea AJisi MIpOBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranuun

a) ITnanupyemole pezyromamul 00yueHUA U OUEHOUHbBIE CPEOCHEa O] NPOBEOCHUS NPOMEHCYMOYUHOU AMMECMAUUU:

CTpyKTypHBIii
DIIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS
KOMIIETEHIIUH
OIIK-2 - roTOBHOCTbI0 KPUTHYECKH OCMBICIMBATH HAKOIJIEHHBIii ONBIT, U3MEHATH NPH HEOOXOAMMOCTH NPO(PUIIbL cBOei MpodeccuoOHATBLHON
AesATeTbHOCTH
3Hath OcCHOBHBIE XAapAaKTEPUCTUKH INPOAYKTOB YEPHOW U Ilepeuens meopemuueckux 60npocos K IK3AMeHy:
[[BETHOH METAJUTypruu: 4YyryHa, crtand, ¢eppociuia-| 1. Posb 4epHBIX MeTaIIOB B c(hepe 4eT0BEUECKON ACATEIbHO-
BOB, QJIIOMMHUS, M€Y, HUKEJS; MECTO MIPOU3BOJICTBA | CTH
YEepHBIX METAJUIOB B c(hepe UeIoBeUecKoi aeaTenbHo- | 2. Urto Takoe uyryH?
CTH; TpeOoBaHMs K IpodecCuoHaNbHOM AedrenbHocTd | 3. OOmas cxema Mpou3BOICTBA YEPHBIX METAJJIOB.
pabOTHHUKOB YEPHOIT METAILTYpPrUH 4. OcCHOBHOE pa3n4yMe 4yryHa u craiu?
5. Uro Takoe cranb?
Kakue cranennaBuiibHble arperaTbl MOI'yT UCHOJIb30BaThCS AJIS
BBITIJIABKH CTAJIA?
6.  HasoBuTe MIUXTOBBIE MaTE€PUAIIbI, KOTOPBIE UCTIOIB3YOTCS
IIPH BBIIIJIABKE CTaJIM B KUCIOPOJHOM KOHBEPTEPE.
7.  Ha3zoBuTe MIUXTOBBIE MaTE€PHUAIIbI, KOTOPBIE UCTIOIB3YOTCS
P MPOU3BO/ICTBE AIOMUHUS, MEIU, HUKEJIS.
8.  Kakue arperarbl HCIIOJIB3YIOT IPU MPOU3BOJICTBE LIBETHBIX
METaJJIOB?
9. B 4eM OCHOBHbIE OTJINYHS METAJUTYPIUH YEPHBIX U IIBETHBIX
METaJJIOB?
10. TpeGoBanus Kk npodeccuoHaTBHOMN eI TeNbHOCTH PabOTHHU-
KOB YEPHOU METAILITypruu
YMmeTb OnenuBaTh (PU3NKO-MEXaHUIECKUE CBOMCTBA MAaTEPH- Ilpaxmuueckue 3a0anu:

QOB U TMPOJYKTOB METAJUTYpPrHYECKOTO MPOU3BOJI-
cTBa; paborarh ¢ mH(pOpPMAIHEH O Mporeccax u arpe-
ratax MpPOW3BOJCTBA; KPUTHUYECKU OCMBICIUBATH CO-
CTOAHHUEC W MYTHU Pa3BUTUA MCTAJLUTYPIrHUYCCKOro IIpo-

- ONpEeNeUTh OKHCIUTEIBHYIO CIIOCOOHOCTh ariioMepara, Coep-
prariero 60 % Feq, u 15 % FeO.
- OIpEACIUTH OKUCIUTEIBHYIO CIIOCOOHOCTh OKATWHBI, COAEpPIKa-

eii 70 % Feyw 11 73 % FeO.




CTpyKTypHBIii
DIIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

HN3BOJCTBA

- CKOJIbKO M3BecTH, conepxamieii 85 % CaO, motpedyercst ms|
onutakoBanust 0,7% Si B 300 T >XKUAKOro MeTrayia, €CJIM OCHOBHOCTH
nuraka-3,5 ?

- Ha CKOJIbKO MOBBICUTCS OCHOBHOCTb IIIAKA, €CIIU K 35 T 1muia-
Ka, comepaariero 43 % CaO u 13 % SiO, no6aBuTh 7 T M3BECTH, CO-
nepxarieit 87 % CaO u 2 % SiO; ?

Bnaners

OCHOBHBIMH MCTOAAMH aHaJInu3a HaquOﬁ JaTepary-
PbI B obnactu MCTAJIIIypTHYCCKOI'0 IPOU3BOACTBA,
HpO(l)CCCI/IOHaJ'IbeIM SI3BIKOM B 00J1aCTH TCOPpUHU MC-
TAJUTYPTUYCCKUX ITPOLECCOB

3adanua na peuienue 3a0au u3z npogheccuonHanNbHO odnacmu:
—B cpelie AIIeKTPOHHBIX Tabmuil Excel paccunrtath ncxomHblil cocTa
[IMXTHI JUIsI BBITUIABKU CTAlld B KHUCIOPOJHOM KOHBEpTepe (MCXO/I-
HBIC JAHHBIC TI0 BApHAHTaM);
—CpaBHUTH TEXHUKO-3KOHOMHUYECKHE MOKa3aTeNu paboThl IOMEHHBIX|
neueid Ne8 (¢ b3VY) u Ne 4 (koHycHOe 3arpy304HO€ YCTPOMCTRO);
—UCTOJNIb3Ys makeT «OnucaTenbHas CTAaTUCTUKA» MPOaHATU3UPOBATH
BbI00pKY 13 1300 nnaBok B KKII.

OIIK-3 - cnocoOHOCTBIO

0CO3HABATH COIMAJIBLHYIO 3HAYHMOCTH CBOel Oyayuieii npodeccun

3HaTh

Ponp metamnyprum B pa3BUTHM OOIIECTBA M 3KOHO-
MHUKH CTpPaHbl, peTHOHA U ropojaa. CoBpeMEHHOE CO-
CTOSTHUE MeTayurypruueckoil orpaciu. [IpoGiemsr u
MEPCHEKTUBBI PA3BUTHUS METAILUTYPTUU TOPOJA, PETHO-
Ha, CTpaHbl U 3apyOeKbs.

Ilepeuenv meopemuueckux 60npocos K IK3ameny:
1. OOmiast cxema mpOM3BOJCTBA YEPHBIX METAJUIOB. MecTo Me-

TaJUTyprUY€CKOW MPOMBIIIEHHOCTH B 2KOHOMHKE CTPaHbl 1 MHUpPA B
LEI0M

2. TlepcrieKTUBBI ¥ TIOTEHIMAT PA3BUTHUS PAa3BUTHS YEPHOU Me-
Tanypruu PO

3. XUMHUYeCKU COCTaB kKeNe3HBIX pya. TpeOoBaHUs K KauecTBY)|
JKENEe3HBIX PyA M HEOOXOIUMOCTh MOJATOTOBKH HMX K JOMEHHOM
IIJIaBKE

4. Tunsl XKeNe3HbIX pya Mo pynoodpasyomeMy muHeparty. Oc-
HOBHBIC MECTOPOXKACHUSA KCJIC3HBIX PYI.

5. ®@mrochl JOMEHHOM IJIaBKH, TCXHOTCHHOC ChIPLC.




CTpyKTypHBIii
DIIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

6. CriocoObl TIOJATOTOBKU pyJ K IOMEHHOU TuiaBke. HazHaueHue
U XapaKTepUCTUKA CIIOCOO0B OKYCKOBAHHUS KEJIC30PYIHBIX MaTEePH-
aJIoB.

7. CyuiHocTh arjJoMepaloHHOrO Mpoliecca.

8. IIpsiMoe U KOCBEHHOE BOCCTaHOBJICHHE OKCHIIOB. OCOOCHHOA
ctu. Ilokazarenmn. CpaBHEHHE MPSMOTO M KOCBEHHOTO BOCCTAHOB-
JICHUSL.

0. BoccranoBnenne KpeMHUs, MapraHila, BaHAQAUs M TUTaHA B
ITOMEHHOH IIE€YH.

10.  OOpa3zoBanue 4yryHa B JOMEHHOU Me4H. Buabl 4yryHOB, BbI-
IUIaBJISICMbIX B JIOMCHHBIX TIeUax.

11.  [InakooOpa3oBaHue B JOMEHHOU neuu. [lepBUYHBIN, Tpome-
PKYTOYHBIN, KOHEUHBIH IITak. COCTaB KOHEYHOro Iuiaka. TpeboBa-
HUS K TUTAaKaM.

12.  TloBexenue u GamaHC cepbl B IOMEHHOU neun. BHenomeHHas]
necynb(ypanus yyryHa.

13. OcHOBHBIE MIYTH U CIOCOOBI CHUKEHHsI pacxofa Kokca IpHy|
BBITIJIABKE UyTYHA.

14.  OOGmiee ycTpoiicTBO M COCTaB KOMILIEKCA JOMEHHOM Meyu.

15.  Bsimyck u yOopka IpoAyKTOB IUTaBKU. JInTeiHBIN ABOP.

16.  Bunabl cTanu mo CTeNeHu PacKUCIEHHOCTH

17.  UYro Ha3pIBaeTCs pacKUCIEHUEM CTaIn?

18.  Kaxkue marepuaibl Ha3bIBAIOTCS METAJUIMYECKON TUXTOMN?

19.  Kaxkue marepuaibl Ha3bIBaIOTCS HEMETANIMYECKOM MTUXTOM?
20. V3 xakux OCHOBHBIX KOMITOHEHTOB COCTOUT CTAJICTUIABHIIb-
HbI ILIaK?

21. Uto Ha3bIBAETCS OCHOBHOCTHIO HIJTaKa?

22.  Kaxk Ha3bIBaeTCs cTajb C pa3M4HOMN CTETIEHBIO JTIETUPOBAHUS?

23. Kakwme cranennaBuiIbHEIC arperaTtbl MOT'YT MCITIOJIB30BATHCA




CTpyKTypHBIii

AIIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS
KOMIIETEHINH
TUISL BHITUTABKY CTAU?
24.  Hapucyiite cxemy npoduisi KHCIOPOTHOTO KOHBEPTEpa.
25.  HazoBuTe MIMXTOBBIE MaTEpUaJIbl, KOTOPbIE UCTIOIB3YIOTCS
[pU BHIIJIABKE CTAIH B KHCIOPOJIHOM KOHBEpTEpE.
26.  Kakue n3BecTHBI pa3HOBHAHOCTH KOBIIIEBOM 00pabOTKH cTa-
mu?
27. [lepeuncinure ocHOBHBIE pazHoBUAHOCTH MHJI3.
28.  ITlowyemy omHa u3 pazHoBuaHocteir MHJI3 Ha3biBaeTcs paau-
QIbHON?
29.  Kakue nmpeumyIiecTBa UMEET HEMIPEPBIBHAS Pa3IBKa CTAIH
nepe]] pa3IuBKON B U3NOKHUIIBI?
Ymertb Oco3HaBaTh COLMAJIBHYIO 3HAYMMOCTb Hpodeccun Ipakmuueckue 3a0anusn:
MeTayurypra. BeiensiTe cBO€ TOJIOXKEHHUE CPeH ApY- 1. Jlates xapakTepucTuKy npodeccun «MeTamtypr»;
rux npodeccuil. 3meHsaTs npoduiie cBoeil paboThl B 2. OnpenenuTs yHKIMOHAI CHEHUAIMCTA METALTYPIrHYECKOM 001a-
nporiecce Mpo(ecCUOHANBHON NeSTETHHOCTH. CTH B paMKaxX KOHKPETHOT'O METAJLTYPTHYECKOTO MPEITPHSTHS;
3. IlpuBectu mpuMepbl MHTErpallMd KOMIETEHIMH crerranu-
CTa-MeTajuTypra B JApyrue oOJacTH HayKU M TEXHUKU (MaTe-
pHaJIOBEJIeHNEe, MATMHOCTPOEHHUE U Jp.)
Brnanets HNudopmanneit o CbIppeBBIX U TEXHUYECKUX 0a3ax Me- |  3adanus na pewienue 3a0au u3 npogeccuonanvHoll oonacmu:

TaJULyprU4eCcKOro INpou3BOACTBA. HaBblkamMu moucka
HAayYHOW U TEXHUYECKOM MH(pOpMaluu MO Harpasie-
HUIO «MeTtamryprusy».

1. OxapakTepu3oBaTh XUMHYECKUIN COCTAB KENE3HBIX PY/I.

2. O003HaYHATH TPEOOBAHMS K KAUECTBY JKEJIE3HBIX Pyl H HEOOXO-
JUMOCTb IOJATOTOBKH UX K TOMEHHOM TJIaBKE;

3. KiaccuunupoBarh THITBI XKEJIE3HBIX PY/I IO PYI000pa3yrolie-
My MUHepaity. OCHOBHBIE MECTOPOKICHUS KEJIE3HBIX PYII.

4. Ha3BaTh MHUXTOBBIC MaTEPHAIIBI, KOTOPHIE UCTIONB3YIOTCS TPH
BBIIJIABKE CTAJIM B KUCIOPOJIHOM KOHBEpTEPE.

5. CocraButh 0030p KOMIUIEKCHOTO, 3a0aJIaHCOBOTO, TEXHOTCHHOE

ChIpbd B MCTAJUTYPIrUiCCKOM HPOU3BOJACTBC HUCIIOJB3Yyd B Ka4C-




CTpyKTypHBIii
DIIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

CTBE MCTOYHUKOB Y4E€OHYIO, HayYyHYIO M CIPAaBOYHYIO JIUTEPA-
TYypy, a Takke UH(OPMAIIHIO U3 FIEKTPOHHBIX OMOIHOTEK.

ITK-10 - cnoco0HOCTHI0 OCYHIECTBJISITH H KOPPEKTHPOBATH TEXHOJIOTHYECKHE

npoiecchl B METAJTYPrHH H MaTepPHaioo0padoTKe

3HaTh

OcHoBHBIE 32aKOHOMEPHOCTH (HPU3UUECKUX, PUIUKO-
XUMHYECKHX M TEIUIOBBIX MPOIECCOB; OCOOEHHOCTH
KOHCTPYKLMU arperaToB, CPECTBA KOHTPOJIS U
yIpaBiIeHUS METAJUTYPTUYECKUM IIPOU3BOJCTBOM

Ilepeuens meopemuueckux 60npocos K IK3AMeHy:
1. Topenue yraepoaa y ¢ypM u cocTaB raza mo anuHe GpypMeH-

HOTO oy4ara. FI3meHenue cocrasa rasza 1o BbICOTE IIE€YH.
1. IlpoTuBOTOK MaTepuasioB U ra30B B JOMEHHOU neuu. [Ipuumn-
HBI OITYCKaHMS MaTEPUAIIOB B IOMEHHOU MeYH

2. TlpsiMoe M KOCBEHHOE BOCCTaHOBJIEHHE OKCHJIOB. OcOOEHHOA
ctu. [lokazarenu. CpaBHEeHUE MPSAMOro U KOCBEHHOI'O BOCCTAHOBA
JICHUSL.

3. BoccraHoBieHHE KpeMHHS, MapraHiia, BaHAIWs W THUTAaHA B
JIOMEHHOM TICYH.

4. (OO0pa3oBaHue YyT'yHa B IOMEHHOM TEYH.

5. IllnakooOpazoBaHue B JOMEHHOI MEYH.

6. IlepBUUHBINA, MPOMEKYTOUHBIN, KOHEUHBIN NuTaK. COCTaB KO-
HEYHOTO IIIJIaKa.

7. U3 Kakux OCHOBHBIX KOMIIOHEHTOB COCTOUT CTaJICTIJIaBUIIb-
HBI [IJIAK

8. KoHCTpyKIus TOMEHHOW MeYr W aBTOMATH3AIHs JOMEHHOTO
mporuecca

9. KoHCTpyKIUS CTaNeTIaBUIIBHBIX arperaTtoB M MPUHITUIBI WX
paboTHI.

YMmeTn

XapakTepHu30BaTh TEXHOJIOIMYECKHE ITPOLIECCHI B ME-
TAJTypruy; BBIOUPATh YIPaBISAIOLIME BO3ACHCTBUS;
KOPPEKTUPOBATh TEXHOJIOTMYECKHE MapaMeTphl

IlIpakmuueckue 3a0anun:
1. [laTb XapakTepUCTHKY 1yThEBOMY PEKUMY B JIOMEHHOM Meyn;

2. BrIOpaTh pEXUMBI TTOJIAYH TYThsI B KUCIIOPOTHOM KOHBEPTEPE,




CTpyKTypHBIii

JIIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS
KOMITCTCHITHH
IpY TIepeiesie MUXTH Pa3IMYHOr0 COCTaBa;
3. CkoppexTupoBath 3nekrpuueckuii pexum padotst ICII B 3a-
BHCHMOCTH OT JOJIM JKUJIKOTO YyTYHA B HCXOJHOW METAJUIOIINXTE.
Brnaners HaBpikamu pacdera mapamMeTpoB TEXHOJIOTHIECKOTO 3adanua na pewienue 3a0au u3z npogeccuonanvHoll oonacmu:

npolecca; “Hpopmanueln 0 COBPEeMEHHbBIX METaJLTyp-
TMYECKHUX TEXHOJIOTUSIX U CII0CO0aX KOPPEKTUPOBKU
TEXHOJIOTMYECKUX ITapaMeTPOB

1. Ompenenuth pacxoj TEXHHYECKH YHCTOTO KHCIOpOJa Ha
MPOIYBKY METAJIOMUXTHI, cocTosimiert u3 100 T moma u 300 T xu -
KOT0 4yr'yHa, UMEIOIIEro XMMHUECKUNA COCTaB OJIM3KUI K CpEeTHUM|
3HayeHusM coctaBa 4yryHoB [TAO «MMK», nipu BblIUIaBKE B KOHA
BepTepe aBTOKy30BHOU cranu tuna 081O. Bece Henocraronme naH-
HBIE PUHSTH CAMOCTOSTEIBHO.

2. Omnpenenutb, CKOJBKO H3BeCTH, coaepkameid 90 % CaO,
MO>KHO 1os1yuuTh U3 500 T U3BECTHSIKA, €CJIM B HEM COAEPKUTCS 95
% CaCO3?

3. Ompenenuth COCTaB HAMEPTBO O0OXKKEHHOTO JTosiomMuTa Car-
KMHCKOI'O0 MECTOpOXJeHus, coaepsxamiero 30,66 % CaO; 21,73 %
MgO; 0,2 % Si02; 0,25 % A1203; 0,43 % Fe203; 0,01 % Mn304;
46,72 % mn.n.m. (moTepu Npu NPOKATUBAHHUH).

4. PaccumTath, CKOJBKO H3BeCTH, coxaepxamet 85 % CaO,
MOHO nonyunuTh U3 1000 T u3BecTHsKa AramoBCKOIO MECTOPOX-
nenus ? VI3BecTHSIK AraroBCKOTO MECTOPOXKACHUS CONEepKUT 52,77
% CaO; 3,2 % MgO; 0,8 % Si02; 0,1 % S u 43,13 % n.m.m. (moTe-
PH pU IPOKAJIUBAHUN ).

5. Ompenenuth BBIXOJ U COCTaB M3BECTH, MOTYYCHHOU U3 W3-
BeCTHsIKa TyprosikCKkoro MeCTOPOK/IEHHUS, €CJIM B HEeH TOocIe 00KH-
ra octanoch 5 % m.m.m. M3BectHsk Typroskckoro MeCTOpoxaeHus
coaepxut 54,3 % CaO; 0,4 % MgO; 1,0 % Si02; 0,27 % Fe203;
0,08 % P; 0,1 % S u 43,85 % m.m.1. (MOTepH Mpu MPOKATHBAHUH).

6. OnpenenuTh OKUCIUTENBHYIO CIHOCOOHOCTh  OKATHIIICH
CCTI'TIO, conepxammux 64 % Feobm u 2,5 % FeO.




CTpyKTypHBIii
DIIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

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

8. OmpenenuTh OKHUCIUTEIBHYIO CIIOCOOHOCTh OKAJMHBI, CO-
nepxkarieii 70 % Feoour u 73 % FeO.

9. Ckonbko u3Bectu, copepxaieit 85 % CaO, notpebyercs s
onutakoBanus 0,7 % Si B 300 T »KHAKOro MeTraja, €CIH OCHOB-
HOCTH LUIaKa-3,5?

10. Ha CKOJIBKO IIOBBICUTCS OCHOBHOCTH IIIAKA, €CIU K 35 T
nuraka, cogepxkaiiero 43 % CaO u 13 % SiO2 no0GaButh 7 T U3Be-
ctH, coaepxamei 87 % CaO u 2 % Si02?




0) Ilopsinox npoBeneHUs] MPOMEKYTOYHON aTTeCTAllMH, MOKA3aTeJIH W KPHUTEPHH
OLICHUBAHUS:

[TpomexyTouHas arrectauus mo JucHUILUIMHE «OCHOBBI METAIYPrU4ecKOro nmpous-
B/ICTBA» BKJIOYAET TEOPETHUYECKUE BOIPOCHI, MO3BOJSIONIME OLEHUTHh YPOBEHb YCBOCHUS
00y4arouMuUCs 3HAaHUH, U MIPAKTUUYECKHUE 3aJaHusl, BBISBIISIONINE CTEeHb COPMUPOBAHHO-
CTH YMEHUH U BIaJICHUH, TIPOBOIUTCS B (hOpMe SK3aMEeHa.

IToxka3aTenu U KPUTEPUH OLIEHHBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJINYHO» (5 06aJI0B) — 00YYAIOLIHIICS IEMOHCTPUPYET BHICOKUI YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMaTH4YecKoe M TIyOOKOe 3HaHUE
y4eOHOT0 MaTepuasa, CBOOOIHO BBIMOJIHSET MPAKTUYECKHE 3aJaHHus, CBOOOAHO ONEpUpPYeT
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «Xoporioy» (4 6amia) — o0yJarommiicss AeMOHCTPUPYET CPEAHHUIA yPOBCHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHHUS, YMEHHS OCBOCHBI, HO JIOIMYCKArOTCS
HE3HAYUTENbHBIC ONMTMOKH, HETOYHOCTH, 3aTPYAHCHUS TIPU AaHATUTHUSCKUX OTEPAIUSX, TIepe-
HOCE 3HAHWUW U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OILICHKY «YJOBJIETBOPUTEIHHO» (3 Oauia) — o0yJaromuiicss IeMOHCTPUPYET MOPOTo-
BbIil YpOBEHb CPOPMHUPOBAHHOCTU KOMITETEHIIM: B XOZ€ KOHTPOJIBHBIX MEPOIPUITHIA IOy C-
KalOTCSl ONIMOKH, TPOSBISETCS OTCYTCTBUE OTAEIBHBIX 3HAHHUHA, yMEHHI, HABHIKOB, 00ydJaro-
HIMICS UCTIBITHIBAET 3HAUUTENbHBIC 3aTPYTHEHUS MIPHU ONEPUPOBAHUH 3HAHUSMU U YMEHUSIMHU
IPY UX TIEPEHOCE Ha HOBBIC CUTYAIIHH.

— Ha OLIEHKY «HEYAOBJIETBOPUTEIBbHO» (2 Oanna) — oOy4arouuiicss 1eMOHCTPUPYET 3Ha-
Hus He Oonee 20% TEOpPEeTHUECKOTO MaTepualia, AOMYCKAeT CYIIECTBEHHBIC OMIMOKH, HE MO-
JKET MOKa3aTh UHTEJIEKTyallbHbIE HABBIKU PEILIEHUs TPOCTHIX 3a7au.

— Ha OIEHKY «HEYJOBJIETBOpUTEIbHO» (1 Oaym) — oOydaromuiicss He MOXKET MOoKa3aTh
3HAaHUS HAa YPOBHE BOCIIPOM3BEACHUSA U OOBSICHEHHS] MH(POPMAIMH, HE MOXKET MOKa3aTh HH-
TEJUICKTYyaJIbHBIC HABBIKH PEIICHUS IPOCTHIX 3a/1a4.

8 YueOHo-MeTonM4eckoe U HHGOPMALHOHHOE ofecrieyeHne TUCHUILTHHBI (MOTYJIs1)
a) OcHoBHas JuTEpaTypa:

1. OCHOBBI METAJUTYPrHUECKOro Mpou3BojcTBa : yueObHuk / B.A. burees, K.H. Bro-
BuH, B.M. Konokonbiies, B.M. Canranuk. — Cankt-Ilerepoypr : Jlans, 2017. — 616 ¢. —
ISBN 978-5-8114-2486-3. — TekcT : 3/eKTpOHHbIHN / DIEeKTPOHHO-OMOIMOTEUHasT CUCTEMa
«Jlanby : [caiiT]. — URL.: https://e.lanbook.com/book/90165 (mara obpamierus: 19.11.2019).
— Pexxum goctyna: 1y aBTOpH3. MOJIb30BaTeNeH.

0) lonosiHuTe/ILHAS JIUTEPATYypa:

1. Usnes, C.A. Metamutypruueckiue TeXHOJIOTUH. MeTamutyprus 4€pHbIX METaJJIOB :
yuebHoe ocooue / C.A. Usnes, M.II. KimroeB. — Mocksa : MUCHUC, 2017. — 45 c. — ISBN
978-5-906846-57-0. — Tekcr: »IEKTPOHHBIN / DNEKTpOHHO-OMONIMOTEYHAs  CUCTeMa
«Jlanwpy : [caiit]. — URL: https://e.lanbook.com/book/108106 (mara oOpamieHus:
19.11.2019). — Pexwum qocTyma: jisl aBTOPHU3. TOJIb30BaTEIICH.

2. besbopomos, 0. H. MapkupoBka craieil u ciuiaBoB: YuebHoe mocooue / bezoo-
ponoB FO.H., 'anmnaxmeroB P.H., Yankun U.A. - Kpacnosip.:C®VY, 2016. - 130 c.: ISBN 978-
5-7638-3406-2. - Texkcr : AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/967378 (mara ob6pamenus: 19.11.2019)

3. CnemumanbHble cTanyd U ciuiaBel: YueOHoe mocobOue / KosameBa A.A., JlomatunHa
E.C., Anukuna B.1. - KpacnHosip.: CDY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekcr :
anekTponHbid. - URL: https://new.znanium.com/catalog/product/967770 (nara oOpartieHus:
19.11.2019)

4. Mapuenko, H.B. Meramnypruudeckoe coipbe : yued. nocodue / H.B. Mapuenxo,



https://e.lanbook.com/book/90165
https://e.lanbook.com/book/108106
https://new.znanium.com/catalog/product/967378
https://new.znanium.com/catalog/product/967770

O.H. KostyH. - Kpacnosipck ; Cu6. denep. yu-1, 2017. - 222 c. - ISBN 978-5-7638-3658-5. -
Teker : anexkrponnsii. - URL: https://new.znanium.com/catalog/product/1031871 (mata 06-
pamenusi: 19.11.2019)

Iepuoauyeckas neyarsb ((KypHAJIbI):

1. Hay4uHO-TeXHUYECKHIA U HAyYHO-ITPOM3BOACTBEHHBIH XypHan "M3Bectus Beiciux Yueo-
HbIx 3aBenenuii. Yepnas Meramnyprus'. — URL: https://fermet.misis.ru/jour/index

2. HayuHOo-TeXHMYECKHUI U TPOU3BOJACTBEHHBIN KypHal «Metamnypr». — URL:
http://www.metallurgizdat.com/index.php

3. Hay4HO-TeXHUYECKHA, MPOU3BOJCTBEHHBINA U Y4eOHO-MeTOANYeCK i KypHai «[IpousBo-
ctBO npokaTa». — URL: http://www.nait.ru/journals/index.php?p_journal _id=7

5. HayuHo-TeXHMUECKUH U POU3BOACTBEHHBIN XypHal «YépHast Metamutyprus. brojierenp
Hay4YHO-TEXHUYECKOW M SKOHOMHUUYecKor nHpopmarum». — URL:
https://chermetinfo.elpub.ru/jour

6. Hayunsrii xxypran «4Uépusie meramisi»y. — URL: https://www.rudmet.ru/catalog/journals/5/
7. Journal of Chemical technology and metallurgy (ypHas XuMHYECKO#l TEXHOJIOTUU U ME-
tamutyprun). — URL: https://dl.uctm.edu/journal/web/home

8. Hayunsrii sxypHan «Bectauk MI'TY um. I'.1. HocoBa». — URL: http://vestnik.magtu.ru/
9. Crieunanu3upoBaHHBINA HAyYHO-TEXHUUECKHI xKypHal «JluteitnHoe mpoussoacTBo. — URL:
http://www.foundrymag.ru/

10. Hayuyno-texuuyeckuii xxypHai «JIurernmk Poccuny». — URL:
http://www.ruscastings.ru/work/396/6988

11. ExxemecsiuHbIi HayYHO-TEXHUYECKHUI U TPOU3BOJICTBEHHBIN KypHaN «MeTaioBecHUE U
TepMudeckas oopadorka meramuioy. — URL: http://mitom.folium.ru/

12. ExxeMecsiuHbIi pelieH3upyEeMBIii TPOU3BOICTBEHHBIH, HAYYHO-TEXHIUYECKU U y4eOHO-
Meroandeckuit xxypHan "Texnomnorus metayoB". — URL:
http://www.nait.ru/journals/index.php?p_journal_id=8

13. XKypuan «Teopust 1 TEXHOIOTHS METALTYPTUIECKOro pou3BoacTBa». — URL:
http://ttmp.magtu.ru/ru/

B) MeroauyecKkue yKa3aHus:

1. CenuBanoB B.H., CronsipoB A.M. M3yueHue UCTE€UEHHs CTAIM U3 KOBILA HA MOJIEIH:
Metoanueckue yka3aHus IJisl BBIMTOJHEHUS JIa0OpaTOpHOU paboThl Mo aucuuruinae «Pa3nus-
Ka ¥ KpUCTaJUIM3alus CTAJIW» Ul CTYyJIeHTOB crnenuanbHocTu 22.03.02 cneunanuzanuu «Me-
Tautyprust cranu»: Marautoropek, MI'TY, 2016. 8 c.

2. CromapoB A.M., CenuBanoB B.H. M3yueHune BHYTPEHHEro CTPOEHHs CTaJbHOMN
HETPEPHIBHO-IUTONW 3aroTOBKW: MeTOIMUYeCKHe yKa3aHUs 1O BBIOJIHEHHUIO JIA0OpaTOPHOM
paboTsl o AucuuminHe «Pa3nmuBKa W KPUCTAJUTM3AIMS CTaIM» AJS CTYACHTOB HalpaBlIECHUS
22.03.02 «Metamtyprusi» KBanupukauu «OakajiaBp» — MarHutoropck: u3a-Bo Marauro-
rOpcK. Toc. TexH. yH-1a um. [.J1. Hocosa, 2016. 19c.

r) Ilporpammuoe odecnneueHue u UHTEepHET-pecypcehl:
IIpoecpammnoe obecneuenue:

Haumenosanune 110 No norosopa CpOoK AeNCTBUS TUIEH3UU
MS Windows 7 J-1227 o1 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno
FAR Manager 1(3_}386021H0 pacrpocTpaHsIeMoe GeccpotHo
7Zip CBOOOJIHO 0eccpouHO
pacnpocTpaHsieMoe

Humepuem-pecypcul
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— HanmonansHast nHGOpMaIoHHO-aHATTUTUYECKas cucTeMa — Poccuiickuil MHIEKC Hay4HOTO
mutupoBanus (PUHLY). — URL: https://elibrary.ru/project _risc.asp.

— ITouckosas cucrema Akaaemusi Google (GoogleScholar) — URL: https://scholar.google.ru/.
— Nndopmannonnas cucrema — EanHoe okHO gocTyna K MHGOPMAIMOHHBIM CHUCTEMaM —
URL: http://window.edu.ru/.

— @epepanbHOE rocyIapcTBEHHOE Ot KeTHOE yupexaeHue «DenepanbHblii HHCTUTYT MPO-
MBIIJIEHHON cOOCTBEHHOCTHY. — Peskum noctyma: https://wwwl.fips.ru/

9 MaTepI/IaJILHO-TeXHI/I‘IGCKOC odecrneyeHue AUCHHUIIIINHBI

Tun u Hazeanue ayoumopuu

OcHawenue ayoumopuu

VYyeOHas ayquTopus ais
IPOBECHNUS 3aHATHH JIEeK-
IIUOHHOTO THIIA

TexHuueckue cpencTBa 00ydeHus, CayKalye 1Jis IpecTaB-
JeHus yaeOHol nHdopMaIuu OOJIBIION ayAUTOPUHU: MYJIBTH-
MEMIHBIE CPECTBA XPAHCHHUS, TIEPEIa4y U TIPEICTABICHUS
yueOHoit nadopmanuu. Crenuanu3upoBanHas Mebesb

VYyeOHast ayquTopus Ais
IIPOBE/ICHUS J1AOOPATOPHBIX
3aHATHI

TexHu4eckue cpencTBa 00ydeHus, CIyKalie 1 IpeacTaB-
JeHus y4eOHOM HHPOpMALIUU OOJIBIIION ayIUTOPHH: MYJIbTH-
MEWIHBIC CPECTBA XPAHCHHUS, TIEPEIa4H U TIPEICTABICHUS
yueOHoit napopmanuu. Crenuanu3upoBaHHas Medesb
JlaGopaTopHO€E OCHaIICHHUE:!

- YCTAHOBKH I10 MOJICJIMPOBAHUIO CTAJICTUIABUIIBHBIX TPOIIEC-
COB;

-MOJICJH ISl U3Y4ESHHsI ONITUMAIBHOTO PEXUMa 3arpy3Ku Ma-
TEPHAJIOB B II€Yb ¥ ONTUMAIBHOTO PACIIPEICIICHHEM CIIOS
HIMXTOBBIX MaTEPHAIOB Ha KOJIOIIHUKE;

- MOJIETIb JIUISL U3YYCHUS (DU3MUECKOTO COCTOSIHUS 30HBI TOpe-
HUSL.

- MOJICTI JIJISl U3YUCHUS YCIIOBUI HETIPEPHIBHOTO JIBHKCHUS
MaTepuasIoB B JOMEHHOH MeUr U ONpeeNsIonIeil poiu CHIIo-
BOT'O B3aWMO/ICHCTBHS ITOTOKOB IIMXTHI U T'a3a,

- YCTaHOBKH ISl H3y4eHUs! GU3NUYECKUX CBOMCTB MaTepHasioB
- MOJICITU TI0 U3YYCHUIO POBHOCTHU CXOJ1a NMIMXTHI

VYuebHas ayIuTopus 1Jis
IPYNIOBBIX U UHAUBUAY-
QJIbHBIX KOHCYJIbTalUH, Te-
KYILIEro KOHTPOJIS U IPO-
MEXYTOYHOM aTTeCTalluu

Kommbrotepras Texuuka ¢ makerom MS Office, ¢ moakirode-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B AJICKTPOHHYIO HH-
dbopMarmoHHO-00pa3oBaTeIbHyl0 cpeay yHuBepcuteta. Crie-
[IMaTu3UpOBaHHAs MeOeITh

ITomemenue a1 caMOCTO-
ATETHLHOU paboThI

Kommrotepras Texuuka ¢ nakerom MS Office, ¢ moakimoue-
HUEM K ceTH «MHTepHeT» U ¢ JOCTYIOM B 3JIEKTPOHHYIO HH-
dbopmarimoHHO-00pa3oBaTeNbHyI0 cpeay yHuBepcurera. Crie-
UaTM3MpOBaHHAas MeOeb

[Tomerienune 1ist XxpaHeHUs
U IPOPUIAKTHYECKOTO 00-
CIIy>KMBaHHsI y4eOHOTO
obopynoBaHus

Criermmanu3upoBaHHast MeOeNb: CTEIUTAKH TSl XpaHSHHS
yueOHOT0 000PYIOBAHMS.

HHCcTpyMEHTHI A1 peMOHTa y4eOHOro 000py10BaHHUS!.
HIkads! 1 XpaHeHHs y4eOHO-METOAMYECKOH JOKYMEHTAIH
Y MaTepUaIOB
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