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1 Heau ocBoOeHMs AUCHUNIIMHBI (MOIYJISA)

Henasamu ocBoeHust AMCHUNIUHBI «OCHOBBI METaJNTypruuecKoro Mpou3BOACTBA» SB-
JSFOTCS: TproOpeTeHne 00yJYaroIUMHUCs 3HAHUN TEOPETUYECKUX OCHOB M IMPUHIUIIOB IpakK-
TUYECKOW peanu3aliiii COBPEMEHHbBIX CIIOCOO0B MPOU3BOJICTBA YEPHBIX U LIBETHBIX METAJIIOB,;
pa3BUTHE Yy CTYJCHTOB JIMYHOCTHBIX KAa4eCTB, a Takke (popMupoBanue odmenpodeccnonaib-
HOM M mpodecCHOHaTBbHON KOMIETEHIIH B cOOTBeTCTBUU ¢ TpeboBanmsimMu ®I'OC BO mo
HanpasJieHuto noarorosku 22.03.02 Meramtyprus.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl
MOJAr0TOBKM DakajiaBpa

JuctumimHa «OCHOBBI METAJUTYPTUYECKOT0 IPOU3BOJCTBA» BXOAMUT B 0A30BYIO YacTh
6s0ka 1 0O6pazoBaTeIbHOI MPOrpaMMBbl.

Jlis n3ydeHus: TMCUUIUIMHBI He0OXO0 UMbl 3HaHUs (YMEHUs, BIaJeHUs), CHOPMUPOBAH-
HBIE B PE3YJIbTATE U3yueHUsl (PU3UKHU, XUMUH, a TAK)KE B PE3YJIbTATE MPOXOXKIEHUS yUeOHON U
HPOM3BOJICTBEHHOM MTPAKTHUK.

3HaHus (YyMEHUs, BIaJI€HUs), IOJIyYEHHbIE NIPU U3YYEHUH JaHHOW TUCIUIUIMHBI OyayT
HEO0XO0AUMBI JJIs1 MPOXOKACHUS NPEAIUIIOMHOM MPAKTUKK U AJIsl IOATOTOBKU MaTepHUajoB K
3amure BKP.

3 Komnerenuuu obOyuyawmerocsi, (opmupyembie B pe3yJbTare OCBOCHHS
AUCHUILIMHBI (MOAYJIs1) M IVIAHUPYeMbIe Pe3yJIbTAThI 00y4eHHUs

B pesynbrare ocBoeHMsI TUCHUIUIMHBI «OCHOBBI METAJUTYPrUYECKOTO MPOU3BOJICTBA
00yyaromuics 10JKeH 001aJaTh CIEYIOUMMHA KOMIETEHIMSIMHU:

CrpyKTypHBII
JIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUeHUs
KOMIIETEHIINH

OIIK-2 - roTOBHOCTHI0 KPUTHYECKH OCMBICIMBATH HAKOIIEHHBIH ONBIT, U3MEHATH NPH
He00X0AUMOCTH PO UL cBoeil NpodeccCHOHATLHOM esITeJIbHOCTH

3HaThb OCHOBHBIE XapaKTEPUCTHKU MPOJYKTOB UEPHOM M LIBETHON METAJITYypPTHUH:
YyryHa, CTalu, eppocIiaBoB, aIFOMUHMSI, ME/IU, HUKEJIS; MECTO MTPOU3BOI-
CTBa YEPHBIX METAIJIOB B c(epe YeTOBEUECKON AeATeNbHOCTH; TPpeOOBaHUS K
npodeccHnoHaIbHOM e TEIbHOCTH paOOTHUKOB YEPHOU METaJITypruu

YmeTh OnenuBaTh PU3NKO-MEXaHUYECKHE CBOWCTBA MaTepUaoB U MPOAYKTOB Me-
TaJUTyprU4ecKoro Mpou3BOACTBA; paboTaTh ¢ MHpOpMaNMel o mpoleccax u
arperarax Ipou3BOJICTBA; KPUTHUYECKH OCMBICINBATh COCTOSIHUE U ITYTH pa3-
BUTHUS METAJITYPrHUECKOTO IPON3BOCTBA

Bnanets OCHOBHBIMH METOJAMH aHaJIN3a HAYYHOU JIUTEpaTyphl B 00JIACTH MeETall-
JTyPrUYECKOTO MPOU3BOJICTBA; MPO(ECCHOHAIBHBIM S36IKOM B 00JIACTH TEO-
pUH METAJUTYPrUYECKHX MPOLIECCOB

OIIK-3 - cnoco0HOCTHI0 0CO3HABATH COIHAILHYI 3HAYUMOCTDh CBOel Oyayieii mpodec-
cHUM

3HaTh Postb MeTanmypruu B pa3BUTHHU OOIIECTBA M IKOHOMUKH CTpPaHbI, pETHOHA U
ropoaa. COBpEeMEHHOE COCTOSHUE META/LTyprudeckor otpaciu. [IpoGiiemsl
U MEPCIEKTUBBI PA3BUTHSA METAIIyPTHU TOpOJa, PErHOHa, CTPaHbI U 3apy-
OEXKbs.

YMers Oco3HaBaTh COIMAIBHYIO 3HAYUMOCTH Mpodeccuu Metamrypra. Beiaensars
cBOE TOJIOKEHHUE cpenu npyrux npodeccuit. M3menars npoduis cBoe pa-
00THI B miporiecce MpodeCCHOHATBHON ASITENLHOCTH.




CrpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00yUeHHS

Bnanets

WNudopmanueit o ChIpbEeBbIX U TEXHUYECKUX 0a3aX METaJIypruueckoro mpo-
n3BojCTBA. HaBblkaMu MoMcCKa HAayyHOW M TEXHUYECKOH MH(POpPMALUU IO
HaIPAaBJICHUIO «MeTamryprus».

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

3HaTh

OcHOBHBIE 3aKOHOMEPHOCTH (PU3UIECKUX, (PUZNKO-XUMHUECKUX U TETIOBBIX
MPOLIECCOB; OCOOEHHOCTH KOHCTPYKIIMHU arperaToB, CPEACTBA KOHTPOJIS U
yIIpaBJICHUS] METALTYPTUYECKUM IPOU3BOJICTBOM

YMeTs

XapaKTepI/ISOBaTI) TEXHOJIOTMYECKHUE ITPOLECCHI B METAJLIIYPTHH, BBI6I/IpaTB
YHOpaBJIAgArOmue BO3H€ﬁCTBHﬂ; KOPPECKTUPOBATH TCXHOJIOTMYCCKHUEC MAPaAMCTPhbI

Brnaners

HaBbIkamu pacueTa napamMeTpoB TEXHOJOTHYECKOro Ipouecca; HH(opma-
LIUEH 0 COBPEMEHHBIX METAJUTYPIrHUECKUX TEXHOJIOTHSIX U CII0c00ax KOppekK-
TUPOBKHU TEXHOJOTMYECKUX MTAPAMETPOB




4 CTpyKTYpa H coJepkaHue JUCUUIIHHbI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIIACT 5 3a4eTHBIX eauHull, 180 yacos:

- KOHTaKTHas paboTta — 72 akaj. 4acos:

- ayauTopHas — 68 akaj. 4acoB, B TOM 4HucIe 14 4acoB B MHTEPAKTHBHOM (opMme;

- BHEAyIUTOpHas — 4 aKaJl. 4acoB

- camocTosTeabHas pabora — 72,3 aka. 4acoB

—UTOrOBBIA KOHTPOJIb — 35,7 akaj. yaca (3K3aMeH).
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Bsenenue. [Ipumenenue xenesa u ero ciuia- Nzyuenune yueOHOM, Hay4yHOH U OTIK-2
BOB. Pa3BuTre MeTamurypruaecKou poMbIIiI- 4l 1 5 CIIPaBOYHOM JIMTEPATYPHI 110 TEME OITK-3 3YB,
JIEHHOCTHU. PO METAIIOB B COBPEMEHHOM JTUCLUUIUIMHBL PaboTa ¢ 31eKTpoH- K i 0_ 3YB,
MIPOMBIIIJIEHHOM IIPOU3BOICTBE. HBIMH OMOJIMOTEKaMHU. U 3YB
. - n HU HOW, HAYYHOH U o
Monayas 1. IIpou3BoacTBo 4yryHa B 10 3y4ECHUE 31%6 OM, HAyYHO TIpoMerxyTOUHbIit OTTK-2- 3yB,
MEHHBIX IeYax CIPaBOYHOM JINTEPATYPHI IO TEME
4|17 188t 34 [P patyp 3ader OITK-3- 3y,
JUCHUIUIMHBL. PaboTa ¢ 3nexkTpoH-
I1K-10- 3yB
HbIMU OUOJIMOTEKaMHU.
Temal. CripbeBble MaTeprasbl JOMEHHON N3ydenue yueOHOM, HAy4yHOU U OIK-2— 3yB
IUIaBKU U X MOATOTOBKA CIPaBOYHOM JINTEPATYPHI IO TEME ’
g 45| 84 | 10 |“P patyp OITK-3- 3y,
JTUCHUIUIMHBL. PaboTa ¢ 3nekTpoH-
[1K-10- 3yB
HBIMU OUOJIMOTEKAMHU.
Tema 2. KoHCTpyKIIMsI JOMEHHOM ITeYn N3yuenne yueOHOM, HAy4yHOU U 3amuTa nabopa- OIIK-2- 3yB,
414 | 421 8  |crpaBOYHOM ITUTEpaTypHhI 110 TEME TOPHOH pabOTHI OIIK-3- 3yB,
JucHUIUIMHbL. PaboTa ¢ 35ekTpoH- Ne 1.1 I1K-10- 3yB




HbIMU OMOJIMOTEKAMHU.

Tema 3. JlomeHHbIi mpoiiecc

N3yuenue yueOHOM, HAy4YHOU U

YceTHBII onpoc

CIPAaBOYHOM JINTEPATYpPHI MO TEME OIIK-2-3ys,
8| 62m | 16 |P patyp OITK-3- 3yB,
TUCIUIUIMHBL. PaboTta ¢ 31eKkTpoH- MK-10- 3
HbIMU OUOJIMOTEKaMHU. B
Mogayinb 2. IIpou3B0OACTBO CTAJH H LBET- N3yyenne y4eOHOM, HAYIHOM 1 OIIK-2- 3yB
HBIX MeTAJLIJIOB 16| 16/611 | 36 |CTIPABOUHOMN JIHTEPATYpBI MO TEME OTIK-3- 3y,
JTUCIUIUIMHBL. PaboTa ¢ 31eKTpoH- MIK-10— 3vE
HbIMU OUOJIMOTEKAMHU. Y
Tema 1.061Me OCHOBBI CTANICIUIABUIBLHOTO U3syuenne yueOHOM, HAyqHOH 1 3amwra nabopa- | e 5 3yB
IIPOU3BOJICTBA. 2 | 20m o |CTIPABOYHO JINTEPATYPHI MO TEME TOPHOH paboThI OTIK-3- 3yB,
JUcHUIUIMHBL. PaboTa ¢ 35ekTpoH- Ne 1.2 K-10— v
HbIMU OUOJIMOTEKAMHU. Y
Tema 2. KonBepTepHOE MPOU3BOACTBO CTANH WUzydyenne yuebHOM, HaydHOH 1 YeTHbli onpoc OITK-2- 3yB
4| 6nn g  |CTIPaBOYHOMN JIMTEPaTypHI MO TEME OITK-3- 3y,
JucHUIUIMHEL. Pabota ¢ 3nexkTpoH- MK-10- 3
HbIMU OUOJIMOTEKaMHU. v
Tema 3. MapTeHOBCKOE IPOM3BOJICTBO CTAJH Wzydenne yuebHOM, HaydHOH 1 ammra nabopa- | o 5
CIPAaBOYHOM JINTEPATYpPHI MO TEME TOPHOH paboThI B,
2 6 OIIK-3- 3yB,
JTUCLHUIUIMHBL PaboTa ¢ 21eKTpoH- Nel.3 IK-10— 3
HbIMU OUOJIMOTEKaMHU. v
Tema 4. BolluiaBka CTanu B 3JIEKTPUIECKUX WUzydenne yuebHOM, HaydHOH 1 Samwra nabopa- | e 5 ayB
neyax 2 | 201 g  |CTIPaBOYHOMN JIMTEPTypHl 11O TEME | TOPHBIX pabot Ne OTTK-3 3ys,
JUCLHUIUIMHBL PaboTa ¢ 21eKTpoH- 2uNe3 IK-10— 3
HbIMU OUOJIMOTEKaMHU. v
Tema 5. KosmeBast 06paboTka cranu N3yuenue yueOHOM, HayqHOH U YcTHBIN 01Ipoc OTTK-2- 3y8
5 | 20m 4 |CTIPaBOYHOM JMTEPATYPHI TIO TeMe OTTK-3- 3yB,
JUCHUIUIMHBL. PaboTa ¢ anekTpoH-
ITK-10- 3yB
HBIMU OHMOJIMOTEKAMHU.
Tema 6. Pa3nuBka cranu 9 9 4 N3ydenne yaeOHOM, HAYYHOU U 3amuTa nabopa- OIIK-2- 3yB,

CIIPaBOYHOM JIUTEPATYPHI IO TEME

TOPHOM pabOTHI

OIIK-3- 3yB,




TUCIUIUIMHBL. PaboTa ¢ 31eKTpoH- Ne 4 [TK-10- 3yB
HBIMU OMOTMOTEKAMH.
Tema 7. Meramryprust MU, HUKEIS U all0- N3ydenue yueOHOM, HAy4yHOU U KoHntposbHas pa- OTTK-2- 3yB
MUHMS 4|9 5 4,3 |CHPABOUHOI JITCPATYpBI 110 TEeMe 6ota OIIK-3- 3ys,
JTUCHUIUIMHBL PaboTa ¢ 31eKTpoH-
ITIK-10—3yB
HBIMU OMOJIMOTEKAMH.
Hroro no xypcey 34 (34/141| 72,3 IK3aMeH

! 3amaTMs MpOBOAATCS B MHTEPAKTHBHEIX (hopMax




5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

C 1B peaTu3alii KOMIIETEHTHOCTHOTO MOIX0/1a, a Takke (POPMUPOBAHHS U Pa3BH-
TUsL TPOPECCHOHATBHBIX HABBIKOB OOYYAIOMIMXCS PEAU3YIOTCS CIEAYIONIUE CPEICTBA, CIO-
cOOBI M OpTaHU3AIMOHHBIC MEPOITPUATHS:

- U3y4eHHE TEOPETUYECKOr0 MaTepuayia JQUCHUIUIMHBI Ha JISKIUSX C HCIIOJIb30BAHHEM
KOMITBIOTEPHBIX TEXHOJIOTHH;

- CaMOCTOSITENILHOE U3YYCHHE TCOPETHUUECKOTO MaTepralia JUCIUTUIMHEI C HCIIOJIb30Ba-
HUEM METOIMYCCKHUX Pa3pabOTOK, CICIHAILHON YIeOHOU U HAyYHOU JIMTePaTyphl;

- (hopmupoBaHHe U Pa3BUTHE MPOPECCHOHATHHBIX HABBIKOB OOyUarONIuXcs Ha Jiabopa-
TOPHBIX 3aHATHSX.

B m3noskeHUH JEKIIMOHHOTO MaTepHalia M MPHU MPOBEACHUH 00ydJaromuXcsi Ha Jrabopa-
TOPHBIX 3aHATHSX MPEINOJIaracTcs Mepexol OT PEHPOAYKTHBHBIX METOJIOB OOyUeHHs K Ya-
CTUYHO-TIONCKOBBIM M HUCCIICJIOBATEILCKAM METOJIaM, Pa3BHBAIOIIMM JIOTHYECKOE, TEOPETH-
YeCKOE MBIIUICHUE, YMCHHE apryMEHTUPOBaTh M OTCTaMBaTh COOCTBEHHOE MOHHWMAaHHE BO-
npoca. C 3TOH MEIbI0 BO3MOXHO HCIIOIH30BAHHE METOJOB IBPHUCTUYECKUX BOIPOCOB U
OpaiHCTOpMUHTA (MO3TOBOM aTaku).

[Tpu mpoBeneHnr 1a0OPATOPHBIX 3aHATHN MPEIIONATaeTCs WCIOJIB30BAHUE TEXHOJIO-
MM B3aUMOOOYYCHUSI.

CamocrosiTenbHas padoTa CTYJIEHTOB JOJKHA OBITh HAIpaBjeHa Ha 3aKPEIICHHE TEO-
PETUYECKOr0 MaTepHalia, U3JI0)KEHHOTIO MPEeroiaBaTesieM, Ha MPopadoTKy TeM, OTBEICHHBIX
Ha CaMOCTOSITEIbHOE M3YYCHHE, HAa TIOJTOTOBKY K JIAOOPATOPHBIM 3aHSATHSM, IMOATOTOBKY K
HUTOTOBOI aTTECTAaIIMH.

B xone 3aHATHI TIpeIToiaraeTcs UCIoJb30BaHNE KOMIUIEKCA MHHOBAITMOHHBIX METOJIOB
AKTUBHOTO OOy4YEHUS CTYJEHTOB, BKIIFOUAIOIIETO B CEOs:

- co37aHue MPOOJIEMHBIX CUTYallUi C MOKa3aTebHBIM PEIICHUEM POOJIEMBI TTPeToia-
BaTeleM;

- CAMOCTOSTEIHHYIO TIONCKOBYIO JESATCIILHOCTh B PEIICHUN YICOHBIX MTPOOIIEM, HAIIPaB-
JSIEMYIO MPENoJaBaTeNeM;

- CaMOCTOSTEIFHOE pelieHUe MPoOJIeM CTyICHTaMH TI0]T KOHTPOJIEM TIPETIo1aBaTers.

Peanuzarus MHHOBAIlMOHHBIX METOJOB OOyUeHHUsS BO3MOJKHA C HCIOJIB30BaHHEM CJie-
JYIOIINX TIPUEMOB:

- MHCTPYKTaX CTYACHTOB MO COCTaBIEHHUIO TaOJIHI], cXeM, rpauKoB ¢ MPOBEICHHEM
MOCIICAYIOMIETO UX aHAJIH3a;

- MPUMEHEHNE PEKOMEHJAINI MO COCTABIEHUIO T€3UCOB M KOHCIIEKTOB IO MPOYUTAH-
HOMY MaTepHuay;

- packpbiTHE TperoAaBaTelieM MPUYUH U XapakTepa Hey/ad, BCTPEUAIOIIUXCS TIPU pe-
HIEHUH MTPOOIIeM;

- IEMOHCTpAIIHsI aTbTEPHATUBHBIX MOJIX0JIOB K PEIICHHIO KOHKPETHOM MPOOIeMBI;

- aHAJIA3 TIOJYYCHHBIX PE3yJIbTATOB M OTHICKAHHME TPAHUI] X TPUMEHHUMOCTH;

- MCTIOJI30BaHUE 33aJaHUI ISl CAMOCTOATEIBHOM PabOThl C M30BITOUHBIMH JAHHBIMHU.

6 Y4eOHO-MeTOAMYeCKOE 00ecTeYeHrne CaMOCTOATEIbHON padoThl 00y4aoImXcst

AynuTopHas caMoCTosiTeNbHas paboTa 00y4yaromuXcsl OCYIIECTBISAETCS Ha J1abopaTop-
HBIX 3aHSTHUAX B BHJIE BBIIIOJIHEHHUS J1a00paTOPHBIX pabOT M pelleHus 3a1ad, B KOTOPBIX CO-
YeTaloTCs 3JIEMEHTHI TEOPUHU M MPAKTUKH CTAJEIUIABUIBHBIX IPOLECCOB, M0 33JaHUI0 U O]
KOHTPOJIEM ITPENOIaBaATEIIA.

BaeaynuTopHas camocTosiTenbHas padoTa 00ydaromuxcs OCYIIECTBISETCS B BUAE U3Y-
YeHHs y4eOHOM TUTepaTyphl MO pazienaM JUCIUIUINHEI.



Bonpoce! u 3aganus Ui 1a00paTOpHBIX 3aHATUN U TMPOBEIECHHUS] CAMOCTOATEIBHOMN pa-
00Tbl 10 AucuUIUIMHE «OCHOBBI METAJLIYPru4ecKoro mpou3BOACTBA» OIMYOJIUKOBAaHBI B
CJIEAYIOIIEM y4eOHO-METOIMIECKOM 00eCTIeUeHIH:

1. CenuBanoB B.H., CtonsipoB A.M., Macansckuii C.C. MoaenupoBaHue o0pa3oBa-
HUS yCaJ0YHOW PAKOBHWHBI B CTAJTHHBIX CIUTKAX / MeTOoIMYECKHUe YKa3aHWs TIO BBIOJIHE-
HUIO JabopaTopHOi paboTHI 1Mo auctuIuinHe “OCHOBBI METAJUTYPTHUECKOT0 MPOM3BOACTBA”
Juist cTyieHToB HanpasieHus 22.03.02. — Marauroropek: MI'TY, 2017. —7c.

2. CenuanoB B.H., CronsapoB A.M. ®uzuyeckoe MOJAEIUPOBAHUE KPUCTATUIM3ALMHI
cTajbHOrO ciuTka / MeToanveckue ykasaHusi sl BBIIOJHEHUS J1a00PaTOPHOM paboThI 110
aucuuIimHe “OCHOBBI METAJLTYPrU4ecKOro IMPOU3BOACTBA ISl CTYACHTOB HaIlpaBJICHUS
22.03.02. — Marauroropck: MI'TY», 2017. — 12c.

4. CemusanoB B.H., CromsspoB A.M. CTpoeHue CTaabHBIX CIMTKOB / MeToaudeckue
yKa3aHusi K JIaDOpaTOPHBIM 3aHSATHUSAM IO AUCHUIUIMHE “OCHOBBI METALTYPrHYECKOTO IMPO-
U3BOJACTBA” sl CTyJAeHTOB HampasieHus 22.03.02. — Maruauroropck: MI'TY, 2014. — 8c.

IlepeyeHnb J1a6opaTopHBIX PadoT MO AUCUMILINHE

WNHcTpyKTax Mo TeXHUKEe 0€30MacHOCTH B J1aOOpaTOpHH MOIEIMPOBAHUS CTalerlia-
BUJIbHBIX IPOIIECCOB.
JlabopaTopnasi pa6ora Ne 1 MogenupoBanue o0pa3oBaHus YCaJ0YHONH PAaKOBUHBI
B CTaJIbHBIX CIUTKAX
JlaboparopHasi padora Ne 1.1 3ydenue BIUsHUS XapaKTepa YTEIUICHUS CIIUTKA
Ha NIyOWHY yCaJ0YHON paKOBHHBI M BBIXOJI TOJHOTO METAJUIA;
JlaboparopHasi padora Ne 1.2 V3yueHue BIUSHUSA OTHOLLIECHHUS BBICOTHI K CpeIHEN
IIMPUHE CIIUTKA HA TTIyOUHY yCaJI0UHOM paKOBUHBI U BBIXOJ FOJTHOTO METaIa;
JlaGopaTopnas padora Ne 1.3 M3yueHue BAMSHUA XapakTepa YIIUPEHUS CIMTKA

Ha FJ'Iy6I/IHy ycaﬂquoﬁ PaKOBHUHBI U BBIXOA I'OAHOI'O METAJLJIa,

JlagopaTopnasi padora Ne 2 I3yueHWe KPUCTALIMYECKOTO CTPOCHHS U
MaKpPOCTPYKTYPBI CTAIbHBIX CIIUTKOB;

JlabopaTopnasi padora Ne 3 l3yueHue KpUCTAJUIMYECKOTO CTPOEHUS U MAKpPOCTPYKTYpPbI
HEMPEPbIBHOIMUTHIX 3aTOTOBOK;

JlabopaTopnasi padora Ne 4 M3yueHue Ha MOJIENIHM KPUCTAIUTA3AIMH CIIUTKA.

OuneHoYHBIE CPeICTBA /I TEKYIIero KOHTPOJISA YCIIeBaeMOCTH, IPOMeKY TOYHOI
aTTeCTAllMU 110 UTOraM OCBOCHMS JMCIHUIIJIMHBI:

IIpomexyTounslil 3aueT. CTpyKTypa IPOU3BOICTBA YEPHBIX METAJUIOB U 3a7ja4l Me-
TaJIITypru4ecKoro npousBojcTsa. [Ipumenenue xenesa u ero cruiaBoB. Pa3sutue meramyp-
TMYECKON IIPOMBIIIEHHOCTH. POJIb METaNIOB B COBPEMEHHOM IIPOMBIIIIIEHHOM IIPOU3BO/-
ctBe. ChIppeBble MaTEepHalbl JOMEHHOM MJIaBKH U UX MOATOTOBKA.

Bompocsr k 3ammre 1abopaTopHbix pador Ne 1.1 —1.3:

1.Yr1o Takoe ycanaka crtanu?

2.YT0 Takoe ycago4dHas pakOBUHA?

3.0T1 yero 3aBUCUT 00BbEM YCaJ0UHON PaAaKOBUHBI?

4.0arHAKOB U 00BEM yCaIOYHOM PAKOBHHBI B CJIUTKAX, OTIUTHIX B onbiTe No 17

5.Kak BnusieT yremineHue u 000rpeB BEpXHEH YacTH CIIUTKA HA OTHOCUTENbHYIO TIyOH-
HY yCaJOYHOW PAKOBUHBI U BBIXOJ TOHOr0? KakoB MEXaHU3M 3TOr0 BIUSHHSA?

6. OMHAKOB I 00BEM yCaJOYHON PAKOBUHBI B CITUTKAX, OTJIUTHIX B ombITe Ne 27

7.Kak BnusieT OTHOIIEHHE BBICOTHI K IIMPUHE CIUTKA HA OTHOCUTENIbHYIO [NIyOUHY yca-
JIOYHOM PaKOBUHBI U BBIXOJ rogHOro? KakoB MexaHu3M 3TOro BIUSHUS?

8.01mHaKkoB 1 00bEeM yCaJ0YHON PaKOBUHBI B CIMTKAX, OTJIMTHIX B ombiTe Ne 37




9.Kak BimsieT ymmpeHue CIIMTKa Ha OTHOCHUTEIBHYIO TIIYOMHY yCaJOYHOW PaKOBWUHBI?
KakoB Mexanu3m 3toro BiusHue?
10.Kak Biusiet hopma ycaaodHON PaKOBHUHBI Ha BBIXOJ T'OJHOTO MeTasia?

Bonpocs! k 3amure 1abopaTopHoii paboThl Ne 2:

1. Yto BXOAUT B NOHATHE "KPUCTAININYECKOE CTPOEHUE" CTAJIBHOTO CIIUTKA?

2. Yto Takoe "kpHucTajuiMuecKas 30Ha" CTajIbHOIO CIUTKA?

3. Kakue kpucTauinueckiue 30Hbl UIMEIOTCSl B CTAIBHBIX CIUMTKAX U KaK OHU pacroJjiara-
10TCs?

. UTo BXOAMT B MOHATHE "MaKpPOCTPYKTYypa CTAIBHOIO CIUTKA"?

. UTo Takoe ycajouHas pakOBHHA M KaKOBa IIPUYMHA ee 00pa3oBaHus?

. B xakux cnutkax MOXKeT ObITh ycaJoYHas paKOBHHA M I/I€ OHA pacrojaraercs?

. B KaKkux cnuTkax ycajodHas pakOBUHA OTCYTCTBYET M OYEMY?

. B Kakux cnuTKax MMEIOTCs Ta30BbIC MMY3bIPU M ITOYEMY OHHU 00paszyroTcs?

. Kakue ra3zoBbie my3bIpu IMEIOTCS B CIIUTKE KHIAIICH CTAIM M KaK OHH PACIOJIOXKe-
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HBI?

10. B uem oTianune MakpoCTPYKTYphl CAMTKOB KHUIISAIIEH CTald HpPU MEXaHUYECKOM U
XUMHUYECKOM 3aKyIIOpUBaHUN?

11. YTo mpoucxoauT ¢ ra30BbIMU Iy3bIPSIMU CIUTKA KUIISIIEH cTaau Ipy IpoKaTke?

12. Kakyro MakpoCTpYKTypy UMEET CIUTOK MOITYCIIOKOWHOM cTamu?

13. Uro npoucXOauT ¢ pa3iUYHbIMUA HapyIIEHUSIMM CIUIOIIHOCTH MeTajula Ipu Ipo-
KaTKe CIUTKA MOJyCIIOKOMHON cTain?

Bomnpocs! k 3amuTe 1abopaTopHoii padoTst Ne 3:

1. Kakue kpucramiMueckue 30Hbl UMEIOTCSI B HETPEPHIBHOJIUTON 3arOTOBKE M KaK OHU
pacrionararoTcsi?

2.Yrto mpencraBiseT coO0M CTPYKTypa TPAaHCKPUCTAIM3ALMU U AJIS KaKUX 3arOTOBOK
OHa XapaktepHa?

3. Kakum 06pa3oM Mpu U3y4eHHUH MONEPEYHOr0 TEMIIETA ONPEACIIAIOTCS CTOPOHBI Ma-
JIOTO ¥ OOJIBIIIOTO PaJNyCOB 3aroTOBKH, OTiauTOM Ha MHJI3 ¢ M30THYTOM TEXHOJIOTHYECKOMN
0Cb10?

4. B yeM CXO0XeCTbh MaKpOCTPYKTYpPhl COPTOBOM U CIsI00BOM HEMPEPBIBHOJIUTHIX 3aro-
TOBOK?

5. B uem oTiinune MakpOoCTPYKTYpPbl COPTOBOM U CIII00BOI HENPEPHIBHOIUTHIX 3ar0TO-
BOK?

6. Kak otnnuaercst MeTa1, OTJIMTHIN HENPEPBHIBHBIM U OOBIYHBIM CIIOCOOAMHM, MO XU-
MUYECKOW HEOTHOPOAHOCTH?

7. KakoBBI IPUYHHBI OTJIMYHASI XMMUYECKON HEOJHOPOJHOCTH METAJIJIA HETIPEPBIBHOJIH-
TOW 3arOTOBKHM U OOBIYHOTO CITUTKA?

8. Kakue aneMeHThl 30HaIbHOW XMMHYECKONH HEOHOPOAHOCTH Hanbolsiee XapaKTepHBI
JUISL HETIPEPBIBHOJIUTON 3arOTOBKH?

9. Kakue noBepXHOCTHbIE 1e(h)eKThl MOXKET UMETh HEMPEPBhIBHOINTAS 3ar0TOBKA?

10. KakoBbI MpUUUHBI BOSHUKHOBEHUS Ka)KJ0T'0 BU/1a TOBEPXHOCTHBIX JE(PEKTOB?

11. Kakue BHyTpeHHUE 1e(hEeKThl MOXKET UMETh HEIPEPHIBHOIUTASI 3ar0OTOBKA?

Bonpocs! k 3amure gabopaTopHoit paboTel Ne 4:

1. PesynbraToM Kakoit Kpuctammu3anuu (00BEMHOM, mocieaoBaTenbHON, KOMOMHUPO-
BaHHOI) sIBNIsieTCSl 00pa30BaHME 30HBI CTOJIOYATHIX KPUCTAILIOB?

2. Pe3ynbraToM Kakoi KpHcTamu3anuu (0ObEMHOMH, mocieaoBaTenbHOU, KOMOMHUPO-
BaHHOW) sIBJSIETCS oOpa3oBaHMe KOHyca ocaxiacHus? Ilodyemy sTa kpucTaummyeckas 30Ha
umeet Gpopmy KoHyca?

3. Kakoii XxapakTep HOCUT KpUCTAJUIM3ALHs BCETO CIUTKA B LIETIOM?




4. ITo xakoMy 3aKOHY M3MEHSETCS TOJIILMHA 3aTBEPACBIIETO CIOSI C TEYEHUEM BpeMe-
HU?

5. KakoB (¢u3udeckuii CMBICIT U pa3MepHOCTh Kod uireHTa 3aTBepAeBaHus?

6. Kak nupkynupyet pacruiaB B He3aTBepieBIlel yacTu ciuTtka? B uéM npuumHa Takoit
HUPKYJIALUN?

7. YUTo IpOUCXOAUT B MPOILECCE KPUCTAIUIN3ALNUN CIUTKA C IOCTOPOHHUMM TBEPIBIMU
BKJIFOUEHUSIMHU, HAXOIAIUMUCA B paciiaBe?

8. Kaxkoii kputepuii mogo0us 10HKEH UCTIOIb30BATHCS NP MepecuéTe pe3yIbTaToOB MO-
JIEITUPOBAHMS HA PEAIbHBIN CIUTOK?

9. Kakne macmrabHble IpeoOpa3oBaHus OCYIIECTBIAIOTCS MPH MepecuéTe pe3ysibTaToB
MOJICTTUPOBAHUS?

10. Kakoe BelecTBO UCMONB3YETCs AJI1 MOJAEIMPOBAHUS KPUCTAIUIM3ALMM CTAIM B Jia-
OOpaTOPHBIX YCIOBUSAX?

Ycerubiit onpoc. Jlomennsii iponece. IIponeccsl B ropHe qoMmeHHoM nieuu. Pacnpene-
JIEHHE MaTEepPUaIoB Ha KOJIOIIHUKE JOMEHHOU Ieun npu 3arpyske. [loBenenne npumMecHbIx
9JIEMEHTOB YyT'yHa: BOCCTAaHOBJICHHE MapraHiia, kpeMuus, pocdopa, Banaaus U Turtana. Yy-
T'yH U ero kauectBo. OOpa3oBanue uyryHa. Bujibl 4yryHOB, BBIILIABISEMBIX B IOMECHHBIX TIC-
yax. [loBenenue cepsl B JoMeHHOI miiaBke. OCHOBHas peakuus aecyibdypaluu B TOpHE Te-
YU ¥ BHEJIOMEHHAs AeCyabdypariusi.

Yerubii  onpoc.  KucnopoaHO-KOHBEPTEPHBIA MPOLIECC C BEPXHEW MPOTYBKOM.
YcerpolicTBO  KUCIOpOAHOro KoHBepTepa. llInxtoBbie maTepuanbl. TEXHOJOrWs ILIaBKH.
TernnoBol pexxuMm.  BeliaBka JerupoBaHHbIX cTajieid. OTBOJ U OUUCTKA KOHBEPTEPHBIX ra-
30B, AKOJIOTHS Npouecca. KoHTposib 1 aBTOMaTu3anus KUCIopOIHO-KOHBEPTEPHOIO MpPOoILieC-
ca. TexHuko-sKOHOMHUYECKHE TOKa3zarenu mpouecca. [lepenen ¢gochopucTtbix dYyryHoB B
KOHBEpTepax ¢ BEpXHEH NMpoyBKoi. KOHBEpTEepHBIE MPOLECCHl C JOHHOW MPOIYBKON KUCIIO-
ponom. KonBepTepHble mpollecChl ¢ KOMOMHUpPOBaHHOM mpoayBkoii. [1naBka ctamu c yBe-
JTUYSHHBIM PACXOJOM JIOMa. DHEpPro3aTparsl U cOepexeHrne MaTepuasoB MPHU MPOU3BOJICTBE
CTalld B KUCJIOPOJHO-KOHBEPTEPHOM Ipoiiecce. KauecTBo cramu u cepTudUKAIUS MPOIYK-
LHH.

Ycrubiit onpoc. Kopmesast o6paboTka cranu TexHonornyeckue BapuaHThl Nepezesna
1o croco0y BHEMEYHOM 00pabOTKH: BUIBI KOBIIEBOM 00pabOTKM U WX CYITHOCTh. O0padoT-
Ka MeTalja >KHJIKHUM CUHTeTHYeCKMM mutakoM. OOpaboTka MeTanna WHEPTHBIM Ta3oM.
BakyymupoBanue xuakoil cranu. BeeaeHue B )KUAKUN METAIT MOPOITKOOOPa3HBIX MaTepua-
10B. KomMOuHMpOBaHHBIE METOBI KOBILIEBOM 00pabOTKHM MeTaljla ¢ €ro HarpeBoM. ABTOMAaTH-
3a1Msl IPOIECCOB KOBILIEBOM 00pabOTKM CTaau. DHEpro3aTpaThl U cOEpEKEHUE MaTepHaloB
IpU KOBILIEBOM 00pabOTKe CTaIN pa3IMYHBIMHU CIIOCOOAMHU.

Kontponbnas padota. Knaccudukarus cranei.




7 Ouenoqnme cpeacrea AJisl IpoBEeACHUSA HpOMe)RyTO‘lHOﬁ aTTeCTallumn

a) Ilnanupyemoie pe3yiomanvl 00yHeHUA U OUEHOUHbIE CPEOCMEa 0J1 NPOGEOCHUS RPOMENCYMOUHOU AMMeCmayuu:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN N

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

OIIK-2 - roTOBHOCTBHIO KPUTHYECKH OCMbICJIMBATH HAKOIJIEHHBIH ONBIT, U3MEHSATH MPH HEOOX0AMMOCTH NMPO(PHJIbL CBOei MpodeccHoHaTIbLHOI

AeATEeJbHOCTH
3HaTh OCHOBHBIE XapaKTEPUCTHKH TPOJYKTOB UYCPHOU U Ilepeuens meopemuueckux 60npocos K IK3IAMeHy:
[[BETHOW MeETaJUIypruu: 4yryHa, cramu, ¢eppocimia-| 1.  Ponb uepHbIX MeTamioB B cdepe 4eToBeuecKoi AeaTeabHo-
BOB, AJIFOMHHHUS, ME/IM, HUKEIIS, MECTO TPOW3BOJICTBA | CTH
YEepHBIX METAIOB B cepe uernoBeueckoil aestenpHo- | 2. Uro Takoe uyyryH?
cTH; TpeOOBaHUS K MPOPECCHOHANBHOMN nesiTeibHocTr | 3. OO0Imiasi cxema Mpou3BOJICTBA YSPHBIX METAIIIOB.
pabOTHNKOB YEPHOH METAITYPrHH 4.  OCHOBHOE pa3au4ue YyryHa U CTaiu?
5. Uro Takoe cranb?
Kakue craneriaBuiibHbIe arperatbl MOT'YT UCTIONB30BATHCS IS
BBITJIABKH CTaIH?
6. HasoBuTe MMXTOBBIE MAaTEPUAITBI, KOTOPHIE HCIIOIB3YIOTCS
IIPU BBITUIABKE CTATU B KUCIOPOAHOM KOHBEpTEpE.
7.  Ha3oBuTe MHMXTOBBIC MaTEPUAITBI, KOTOPHIE HCIIOIB3YIOTCS
IIPU TIPOU3BOJICTBE AIFOMUHHUS, MEIH, HUKETIS.
8.  Kaxkwe arperarsl HCITOJIB3YIOT TIPH MPOU3BOJICTBE I[BETHBIX
MeTaioB?
9. B 4eM OCHOBHBIC OTJIMYUS METAJUTYPTUN YEPHBIX M IIBETHBIX
METaJIOB?
10. TpeOoBanus K MPOPECCHOHATHLHON ACITSILHOCTH PAOOTHH-
KOB YepHOU MeTaJlTypriuu
YMmeTh OrnenuBath (HU3NKO-MEXaHHUUYECKHUE CBOWCTBA MaTepH- Ilpakmuueckue 3a0anusn:

aJOB U TMPOJIYKTOB METAJUTyprUYeCcKOro MpOU3BOJ-
CTBa; paboTaTh ¢ MHPOPMAIUEH O Mpoleccax U arpe-
ratax NpPOM3BOJCTBA; KPUTHUECKH OCMBICIUBATH CO-
CTOSIHUE U IYTU PAa3BUTHUSI METAJUTYPTUYECKOrO IPO-

- OMpEIEMTh OKHCIMTEIBHYIO CIOCOOHOCTH arjioMepara, Cozep-
bkarrero 60 % Feosm 1 15 % FeO.
- ONPENENTh OKUCIHUTEIBHYIO CIIOCOOHOCTh OKAJIWMHBI, COIEpIKa-

etd 70 % Feoow 11 73 % FeO.




CtpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

HN3BOJACTBA

- CKOJIbKO M3BecTH, conepxatieit 85 % CaO, morpedyercst ans
onutakoBauus 0,7% Si B 300 T XUAKOro Merajuia, €CIM OCHOBHOCTH
nuraka-3,5 ?

- Ha CKOJIbKO MOBBICUTCS OCHOBHOCTb IIIAKa, €CIIK K 35 T 1muia-
Ka, cogepxarero 43 % CaO u 13 % SiO2 no6aBuTh 7 T U3BECTH, CO-
nepaxamieit 87 % CaO u 2 % SiO; ?

Bnanets

OCHOBHBIMU METOJIaMHU aHaJIM3a HAYYHOW JUTEpaTy-
pel B 00JacTH METaJUTypruuecKoro MpOU3BOJICTBA,;
MpOECCHOHAIBHBIM SI3BIKOM B OOJIACTH TEOPUH Me-
TaJUTypru4ecKuX MpoIecCcoB

3aoanun na pewienue 3a0au u3 npogheccuoHanNbHOll odnacmu:
—B cpelie AIIEKTPOHHBIX Tabmuil Excel paccuntath ncxomHblil cocTaB
[IMXTHI JUTSI BBITUIABKU CTaJH B KHCJIOPOAHOM KOHBepTepe (HCXO/I-
HbIC JaHHbBIE 110 BapHaHTaM);
—CpaBHUTH TEXHUKO-3KOHOMHUYECKHE MOKa3aTeNu paboThl JIOMEHHBIX|
nedeit No§ (¢ b3V) u Ne 4 (konycHOe 3arpy304HO€ YCTPOHCTBO);
—HCIIONB3Ysl makeT «OmnucarenbHas CTAaTUCTHKA» MPOAHAIN3UPOBATH,
BbIOOpKY 13 1300 muaBok B KKII.

OIIK-3 - ¢crmoco0HOCTBIO

0CO3HABATH COUMAJIBHYIO 3BHAYUMOCTD cBoel 6y)1yu1e

i mpogeccuu

3HaTh

Ponp MeTamnypruu B pa3BUTHUHM OOIIECTBA M 3KOHO-
MHUKHU CTPaHbl, pernoHa u ropoaa. CoBpeMeHHOE CO-
CTOSIHUE MeTaJuTyprudeckoil orpaciu. IIpoGnemsl u
NEePCIEKTUBBI PA3BUTHS METAJUIYpTrUU TOpoja, PEruo-
Ha, CTPaHbI U 3apyO0eKbs.

Ilepeuensy meopemuueckux 60npocos K IK3ameny:
1. OOmiast cxema mpOU3BOJCTBA YEPHBIX METAJUIOB. MecTo Me-

TaJUTyprUY€CKOW MPOMBIIIEHHOCTH B dKOHOMHKE CTPaHbl 1 MHUpPA B
LEI0M

2. TlepcrieKTUBBI ¥ TIOTEHIIMA PA3BUTHS PAa3BHTHS YEPHOU Me-
Tasyprua PO

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

4. Turbl XeNe3HBIX Py Mo pyAaooOpaszyromiemy muHepary. Oc-
HOBHBIE MECTOPOKJICHUSI JKETIE3HBIX PY/.
5. OIrOCKHI TOMEHHOM TUTABKU, TEXHOTEHHOE CHIPBE.




CtpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

6. CrtocoOBI OJITOTOBKU Py K JOMEHHOU IiaBke. HazHaueHue
U XapaKTepUCTHKA CIIOCOO0B OKYCKOBAHHUS YKeJIe30PyIHbIX MaTepH-
aJIoB.

7. CynHoCTb arjioMepalioHHOT0 Mpolecca.

8. IIpsimoe M KOCBEHHOE BOCCTaHOBJIEHHE OKCHI0B. OcoOEHHO-
ctu. Ilokazarenu. CpaBHEHHE NMPSAMOro U KOCBEHHOI'O BOCCTAHOB-
JICHUSL.

0. BoccranoBneHue KpemMHMs, MapraHiia, BaHaJus U TUTaHa B
NTOMEHHOM MEeYH.

10.  OOpa3oBaHue 4yryHa B JOMEHHOM ne4yu. Bujpl 4yryHoB, BbI-
[U1aBJIIEMBIX B JOMEHHBIX II€YaX.

11.  IlnakooOpa3zoBaHue B JoMeHHOH neun. [lepBuuHbIii, mpome-
PKYTOUHBIM, KOHeuHbIN 1Iak. CocraB KoHeyHoro nuiaka. Tpebosa-
HUS K [JIAKaM.

12. [ToBenenue u GanmaHc cepsl B JOMEHHOU neun. BHegoMmenHas]
necynbdyparus yyryHa.

13. OcCHOBHBIE TIYTU U CIIOCOOBI CHIDKEHHUS pacxojia KOKca IpH
BBINJIABKE YyTyHA.

14.  OGmiee ycTpoiicTBO M COCTaB KOMILUIEKCA JOMEHHOM Meyu.

15.  Brimyck u yoopka npoyKToB Iu1aBkH. JInTeiHbIH q1BOP.

16.  Bwuapl cTany 1o CTENeHU PaCKUCIEHHOCTH

17. Yo Ha3bIBaeTCs pacKUCICHUEM CTaIn?

18.  Kaxkue marepuanbl Ha3bIBAIOTCS METAIUTMYECKON IUXTOM?

19. Kakne MaTepuansl Ha3bIBAIOTCS HEMETAJUIMYECKOW UXTON?
20. U3 xakux OCHOBHBIX KOMIIOHEHTOB COCTOUT CTaJICTLIaBUIIb-
HbIW [IJTaK?

21.  Yto Ha3bIBaETCSI OCHOBHOCTHIO IIIIaKa?

22.  Kak Ha3bpIBaeTCs CTANb C Pa3IMYHON CTETICHBIO JISTUPOBAHUS?

23. Kakue cTanerniaBuibHEIC arperaTbl MOT'YT MCITIOJIb30BATHCSH




CtpyKTypHBIi

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs
KOMIIETECHINH
UIST BBIIIJIABKYA CTAJINA?
24.  Hapucyiite cxemy npoduist KHCIOPOJIHOTO KOHBEpTEpa.
25.  HaszoBuTe IUXTOBBIC MATEPHUAIIBI, KOTOPBIE UCTIOIB3YIOTCS
[pY BBIIIJIABKE CTAIM B KUCIIOPOJIHOM KOHBEpTEpE.
26.  Kakwue M3BeCTHBI pa3HOBHIHOCTH KOBIIEBOH 00pabOTKHU CTa-
mu?
27.  lIlepeuncnure ocHOBHBIE pasHOBHAHOCTH MHIJI3.
28. [Touemy oana u3 paznoBugHocteit MHJI3 Ha3biBaeTcs paau-
QIbHON?
29.  Kakue npeumyiecTBa UMeET HENIPEPbIBHAS Pa3IMBKa CTAIH
nepe]] pa3uBKOW B U3JI0KHULbI?
Ymertb Oco3HaBaTh COIMANBHYIO 3HAYMMOCTH MpOQeccuu Ilpakmuueckue 3a0anus:
MeTajutypra. Beiensate cBO€ MOJ0XKEHUE Cpeau Ipy- 1. Jlate xapakTepucTuky npodeccun «MeTamtypr»;
rux npogeccuil. Usmensts npoduins cBoel paboThl B 2. OnpenenuTh GYHKIMOHAT CHIEHUATIMCTA METAILTYPIHIECKON 001a-
npoiiecce NpodeccuoHaNbHOMN IesITeTbHOCTH. CTH B pPaMKaX KOHKPETHOT'O METaJLTyprHYeCKOr0O NPeIpHsTHS;
3. IlpuBect mpuMeEpbl MHTETPAMKA KOMIIETEHIMHA CIIEIHaIIH-
CTa-MeTajulypra B Jipyrue o0jacTu HayKd U TEXHUKHU (Mare-
pHUasioBeIeHHEe, MATHHOCTPOCHHUE H JIP.)
Bnaners Nudopmanneil o CHIpbEBBIX U TEXHUYECKUX 0a3ax Me- |  3adanusa Ha pewienue 3a0ay u3 npoghecCuoOHanIbHON 001aACHU:

TaJUTypTHUECKOTO TMPOM3BOJCTBA. HaBbikamu momcka
HAyYHOW M TeXHUYECKOW MH(OpMalUU MO Hampase-
HUIO «MeTamtyprus».

1. OxapakTepu3oBaTh XMMHYECKUIN COCTaB )KEJIE3HBIX PY/I.

2. O003Ha4YHNTHh TPeOOBAHMS K KAUECTBY KENE3HBIX PYA U HEOO0XO-
JIUMOCTh ITOATOTOBKHU UX K JJOMEHHOM IUIABKE;

3. KnmaccudunupoBarh TUIIBI XKEJNE3HBIX Pyl IO Pya000pasyoiie-
My MuHepairy. OCHOBHBIE MECTOPOKICHUS JKEJIE3HBIX PY/I.

4. Ha3BaTh MIMXTOBBIC MaTepUaNIbl, KOTOPHIE UCTIOIB3YIOTCS PU
BBITUTABKE CTAJM B KUCJIIOPOJTHOM KOHBEpTEpE.

5. CocrtaBuTh 0030p KOMILIEKCHOTO, 3a0a1aHCOBOT0, TEXHOTCHHOE]

CBIPbsI B METAJUTYPrM4€CKOM IIPOU3BOJICTBE MCIIONIB3Ysl B Kade-




CtpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

CTBE MCTOYHMKOB Y4e€OHYIO, HAyYHYIO M CHPaBOYHYIO JIUTEpa-
TYpYy, a TaKke UHPOPMAIINIO U3 JIEKTPOHHBIX OMOINOTEK.

IMK-10 - cmoco0HOCTHIO OCYHIECTBJISITH H KOPPEKTHPOBATH TEXHOJIOTHYECKHE

Npoiecchl B METAIYPril H MAaTEPHAI000padoTKe

3HaTe

OcCHOBHBIE 3aKOHOMEPHOCTH (PU3UIECKUX, (PUZUKO-
XMUMHYECKUX M TETIOBBIX MTPOIIECCOB; OCOOCHHOCTH
KOHCTPYKIIMHU arperaTtoB, CPEACTBA KOHTPOIIS U
YIIPABJICHUS] METAJUTYPIUYECKUM ITPOU3BOJICTBOM

Ilepeuens meopemuueckux 60npocos K IK3amMeHy:

1. Topenue yrnepona y ¢ypMm U cocTaB rasa 1o ajauHe GypMeH-
HOTro oyara. MI3mMeHeHue cocTaBa raza o BbICOTE MEUH.

1. IlpoTHBOTOK MaTepuayoB U ra3oB B JoMeHHOW neuu. [Ipuun-
HbI OIIyCKaHMSI MaTEPUAJIOB B JIOMEHHOMN €YU

2. TlpsiMmoe W KOCBEHHOE BOCCTaHOBJICHHE OKCHIOB. OcoOeHHO-
ctu. Ilokazarenn. CpaBHEHHE NMPSAMOro U KOCBEHHOTO BOCCTAHOB-|
JICHUSL.

3. BoccraHoBieHHE KpeMHHMs, MapraHlia, BaHa/Jus U TUTaHA B
JIOMEHHOM MEeYH.

4. OO0pa3oBaHue UyryHa B JIOMEHHOM MEYH.

5. IllmakooOpa3zoBaHu€e B TOMEHHOM MEYH.

6. IlepBUuHBIN, MPOMEXYTOUHBIHN, KOHEUHBIH 1utak. CocTaB KO-
HEYHOrOo IIJIaKa.

7. W3 Kakux OCHOBHBIX KOMIIOHEHTOB COCTOUT CTaJIeTlJIaBUJIb-
HBIW [IJTaK

8. KoHCTpyKIMsl TOMEHHOM Me4r W aBTOMAaTH3alMs JOMEHHOTO
mpouecca

9. KoHCTpyKIUs CTaNemIaBUIIbHBIX arperaTtoB M MPUHIMIIBI UX
paboTHI.

YMmeTn

XapakTepru30BaTh TEXHOJIOTMYECKHUE MPOLIECCHI B Me-
TaJUTypTUH; BBIOWPATh YNPABISIONINE BO3ACHCTBIS,
KOPPEKTUPOBATh TEXHOJIOTHUECKUE MTAPAMETPHI

IlIpakmuueckue 3a0anun:
1. JlaTh XapakTepHUCTUKY AYTHEBOMY PEKHUMY B IOMEHHOU MeYH;

2. BbIOpaTh peXKMMBI [T0JIAYU JYThsl B KUCIIOPOJTHOM KOHBEPTEPE




CtpyKTypHBIi

3JI€MEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs
KOMITETCHIINH
IIPU TIepeieNie MUXThI Pa3JIMYHOTIO COCTABa,
3. CkoppekTupoBaTh dIeKTpuiecKuid pexxuM padotsl JICII B 3a-
BHCHMOCTHU OT JIOJIH >KMJIKOTO YyT'YHA B HCXOJHOU METAJUIOUIUXTE.
Brnagets HaBbikamu pacyera nmapameTpoB TEXHOJIOTUYECKOTO 3aoanusa na pewienue 3a0ayu u3z npogheccuonanvHoll odracmu:

npoiiecca; uHPOpPMAIUEH O COBPEMEHHBIX METAJLTYP-
THYECKUX TEXHOJOTHIX M CII0C00aX KOPPEKTUPOBKU
TCXHOJIOTHYCCKHUX MMapaMCTPOB

1. OmnpenenuTh pacxo] TEXHUYECKH YHCTOIO KHUCIOpOJa Ha
MPOIYBKY METAJIOWUXThI, cocTosieid u3 100 T moma u 300 T xua-
KOr'0 4yryHa, UMEIOIIEro XUMHUYECKUM COCTaB OJIM3KHUI K CPEeIHUM
3HaueHusM coctaBa 4yryHoB [TAO «MMK», npu BblIIaBKe B KOH-
BepTepe aBTOKy30BHOM ctanu tumna 08KO. Bce memocraronue man-
HBIC IPUHSITH CAMOCTOSTEIBHO.

2. Omnpenenuth, CKOJILKO H3BecTH, coaepxkameid 90 % CaO,
MOKHO TIoNy4uTh U3 500 T U3BECTHSIKA, €CIIU B HEM COAEPXKUTC 95
% CaCO3?

3. Ompenenuth cOCTaB HAMEPTBO 00OXKKEHHOTO JonomuTa Cart-
KHHCKOT'O MECTOpOXJeHus, coaepsxkamiero 30,66 % CaO; 21,73 %
MgO; 0,2 % Si02; 0,25 % A1203; 0,43 % Fe203; 0,01 % Mn304;
46,72 % n.m.1m. (moTepu Npy NPOKATUBAHUN).

4. Paccumtath, CKONBKO H3BeCTH, cojiepxameid 85 % CaO,
MOkHO nonyuuTh U3 1000 T u3BecTHsKa AramoBCKOTO MECTOPOXK-
neHus ? V3BecTHsIK AraroBCKOTrO MECTOPOXKACHUS CONEepKUT 52,77
% CaO; 3,2 % MgO; 0,8 % Si102; 0,1 % S u 43,13 % n.m.m. (ote-
U TIpY IPOKATTUBAHUMN ).

5. OmpenenuTh BBIXOJ U COCTAaB M3BECTH, TMOJYUYCHHOW W3 W3-
BecTHsIKAa TyprosikCkoro MeCTOpOKIeHUs, €CIIM B HEll mociie 00Ku-
ra ocranoch 5 % m.m.m. M3BecTHsK Typrosikckoro MecTopoXaeHus
conepxkur 54,3 % CaO; 0,4 % MgO; 1,0 % Si02; 0,27 % Fe203;
0,08 % P; 0,1 % S u 43,85 % n.m.m. (moTepu NMpu IPOKATUBAHUH ).

6. Onpenenuth OKUCIUTENBHYIO CHOCOOHOCTH  OKAThIIIEH
CCITIO, conepxamux 64 % Feobm u 2,5 % FeO.




CtpyKTypHBIi
JJIEMEHT
KOMIETEHIIUU

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

7. Onpenenuth OKUCIHTEIBHYIO CIIOCOOHOCTH arjiomepara, Co-
nepokarero 60 % Feoom u 15 % FeO.

8. Ompenenuth OKHCIUTEIBHYIO CIIOCOOHOCTb OKAlMHBI, CO-
nepxkamei 70 % Feobm u 73 % FeO.

9. Ckonbko u3BectH, coaepxkameit 85 % CaO, nmorpedyercs s
onurakoBanusa 0,7 % Si B 300 T *KUAKOro MeTajia, €CIM OCHOB-
HOCTb IU1aKa-3,5?

10. Ha CKOJBKO IOBBICHTCSI OCHOBHOCTh IIJIaKa, €CIU K 35 T
nuiaka, cogepxariero 43 % CaO u 13 % Si02 no6aBuTh 7 T U3BeH
ctu, conepxkamei 87 % CaO u 2 % Si027?




6) HOpﬂHOK MpoOBEACHUS l'lpOMe)KYTO‘lHOﬁ aTTeCTallui, MOoKa3aTejii U KPUTECPUHU
OICHUBAHUA:

[TpomexyTouHas arrectauus mo JUcHUILUIMHE «OCHOBBI METAIYPrU4ecKOro nmpous-
B/ICTBA» BKJIIOYAET TEOPETHUECKUE BOIPOCHI, MO3BOJIIOUINE OLICHUTh YPOBEHb YCBOCHUS
00y4aromuMucs 3HaHUH, U MIPaKTUUYECKUE 3aJJaHus, BBIBIISIONINE CTeNeHb C(hOPMUPOBAHHO-
CTH YMEHUH U BIaJICHUH, TPOBOIUTCS B (hOpMe IK3aMEeHa.

IToxka3aTenu U KPUTEPUH OLIEHHBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJIMYHO» (5 6ayioB) — 00YYaIOLIHIICS JEMOHCTPUPYET BHICOKUN YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMaTH4YecKoe M TIyOOKOoe 3HaHUE
y4eOHOTO MaTepuasa, CBOOOIHO BBIMOJIHSIET MPAKTUYECKHE 3aJaHHus, CBOOOAHO ONEpUpPYeET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OLIEHKY «Xoporioy» (4 6amra) — o0yJarommiicsi JEMOHCTPUPYET CPEAHHUA yPOBCHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBIE 3HAHHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAUNTENIbHBIC OIIUOKH, HETOYHOCTH, 3aTPYJHECHUS MIPH aHATUTUIECKUX OTIEPALIUsX, Tepe-
HOCE 3HAHWUU U YMEHUI Ha HOBbIC, HECTaHAaPTHBIC CUTYAIUH.

— Ha OLICHKY «YIOBJICTBOPUTENTHHO» (3 Oauia) — o0ydaromuiicss IEMOHCTPUPYET MOPOTO-
BbIil YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0Ie KOHTPOJIBHBIX MEPOIPHUITHIA JTOITyC-
KalOTCSl OIMIMOKH, TMPOSBISETCS OTCYTCTBUE OTAEIBHBIX 3HAHUH, yMEHHUH, HABBIKOB, 00yYaro-
[IUICS UCTIBITHIBAET 3HAUUTEbHBIC 3aTPYTHEHUS TP ONEPUPOBAHUY 3HAHUSMU U YMEHUSIMHU
IPY UX TIEPEHOCE Ha HOBBIC CUTYAIIHH.

— Ha OLICHKY «HEYAOBJIETBOPUTENBbHO» (2 Oamna) — oOyJaromuiicss 1eMOHCTPUPYET 3Ha-
Hus He Oosiee 20% TEOpeTHYECKOro MaTepHala, JOMYCKAaeT CYIIECTBEHHbIE OMMUOKH, HE MO-
JKET MOKa3aTh UHTEJIEKTyallbHbIE HABBIKU PEILIEHUs MTPOCTHIX 3a7au.

— Ha OIEHKY «HEYJOBJIETBOpUTEIbHO» (1 Oaym) — oOydaromuiicss HEe MOXKET MMOoKa3aTh
3HAaHUS Ha YpOBHE BOCIIPOU3BEICHHS U OO0BACHEHHMS MH(OpMAIMM, HE MOXET MOKa3aTh UH-
TEJJICKTYaJIbHbIC HABBIKH PEUICHUS MIPOCTHIX 3a7ad.

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

1. OCHOBBI METAJUTYPrHUECKOro Mpou3BojacTBa : yueOHuk / B.A. burees, K.H. Bro-
BuH, B.M. Konokonbiie, B.M. Canranuk. — Cankt-Ilerepoypr : Jlans, 2017. — 616 ¢. —
ISBN 978-5-8114-2486-3. — TeKcT : 3/1eKTpOHHbIHN // DIEeKTPOHHO-OMOIMOTEUHasT CUCTEMa
«Jlanby : [caiiT]. — URL.: https://e.lanbook.com/book/90165 (mara obpamierus: 19.11.2019).
— Pexxum gocTyna: 1y aBTOPH3. MOJIb30BaTeNeH.

0) JonosHuTeabHas JuTeparypa:

1. Usnes, C.A. Metamutypruueckiue TeXHOJIOTUU. MeTamutyprus 4€pHbIX METAJJIOB :
yueoHoe ocooue / C.A. Uenes, M.II. KimroeB. — Mocksa : MUCHUC, 2017. — 45 c. — ISBN
978-5-906846-57-0. — Tekcr: »IEKTPOHHBIN / DNEKTpOHHO-OMOIMOTEYHAs  CUCTeMa
«Jlanwpy : [caiit]. — URL: https://e.lanbook.com/book/108106 (mara obOpameHus:
19.11.2019). — Pexwum nocTyma: jIsl aBTOPHU3. TOJIb30BaTEICH.

2. besbopomos, 0. H. MapkupoBka craieil U criaBoB: YueOHoe 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 ob6pamienus: 19.11.2019)

3. ChenuanpHble CTAM U CIUIaBbL: YdeOHoe mocoOue / KosameBa A.A., JlomatuHa
E.C., Anukuna B.1. - KpacrHosip.: CDY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekcr :
snektponnsiid. - URL: https://new.znanium.com/catalog/product/967770 (mata obOpaiueHus:
19.11.2019)



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

4. Mapuenko, H.B. Merannyprudeckoe coipbe : y4ded. mocodue / H.B. Mapuenko,
O.H. KogtyH. - Kpacnosipck ; Cu6. denep. yu-t, 2017. - 222 c. - ISBN 978-5-7638-3658-5. -
Texkcr : anexkrponnsiii. - URL: https://new.znanium.com/catalog/product/1031871 (marta 06-
pamenusi: 19.11.2019)

Iepuoauyeckas neyarsb ((KypHAJIbI):

1. Hay4uHo-TeXHUYECKHI U HAy4HO-TTPOU3BOAICTBEHHBIN XypHan "M3Bectus Bricimx Yueo-
HbIx 3aBenenuii. Yepnas Meramnyprus'. — URL: https://fermet.misis.ru/jour/index

2. HayuHo-TexHMYECKHUI U TPOM3BOJACTBEHHBIN XypHan «Metamnypr». — URL:
http://www.metallurgizdat.com/index.php

3. Hay4HO-TeXHUYECKHIA, TPOU3BOJCTBEHHBIA M Y4eOHO-MeTOAnYeCcKuii xKypHai «[IpousBos-
ctBO npokaTa». — URL: http://www.nait.ru/journals/index.php?p_journal _id=7

5. HayuHo-TeXHMUYECKUH U POU3BOACTBEHHBIN XypHal «YépHast metamutyprus. brojierensp
HAyYHO-TEXHUUYECKOH 1 SKOHOMHYEcKOH nHpopmarmmy. — URL:
https://chermetinfo.elpub.ru/jour

6. Hayunsrii xypHan «4épusie metameiy. — URL: https://www.rudmet.ru/catalog/journals/5/
7. Journal of Chemical technology and metallurgy (ypHast XuMHYECKO#l TEXHOJIOTUU U ME-
tamutypruu). — URL: https://dl.uctm.edu/journal/web/home

8. Hayunsrii sxypHan «Bectauk MI'TY um. I'.1. HocoBa». — URL: http://vestnik.magtu.ru/
9. Criennanu3upoBaHHBINA HAyYHO-TEXHUYECKU xKypHal «JluteitHoe mpoussoacTBo. — URL:
http://www.foundrymag.ru/

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

11. EsxxemecsiuHbIN HAYYHO-TEXHUYECKUI U MPOU3BOACTBEHHBIN )XypHall «MeTaJllloBeIcHNE U
TepMudeckas oopadorka meramuioy. — URL: http://mitom.folium.ru/

12. EsxeMecsiuHbIN peleH3UPyEeMbIi TPOU3BOICTBEHHBIN, HAYYHO-TEXHUYECKUH U yueOHO-
MeToandeckuit xxypHan "TexHomorus metayoB". — URL:
http://www.nait.ru/journals/index.php?p_journal_id=8

13. XKypnan «Teopust 1 TEXHOIOTHSI METALTypTUIeCcKOro mpou3BoacTBa». — URL:
http://ttmp.magtu.ru/ru/

B) MeroauyecKue yKa3aHus:

1. CenuBanoB B.H., CronsipoB A.M. M3yueHne UCTE€UYEeHHs CTAIM U3 KOBILIA HA MOJIEIH:
MeTtonuyeckue yka3zaHus JUIsl BBIIOJHEHUS 1a00paTOpHOM paboThl o aucuuIuiHe «Pa3nus-
Ka ¥ KpUCTaJUIM3alus CTaJIW» Ul CTYyIeHTOB crneruanbHoctu 22.03.02 cnenunanu3zanuu «Me-
Tayutyprust cranun»: Marautoropek, MI'TY, 2016. 8 c.

2. Cromapos A.M., CenuBanoB B.H. l3ydyeHne BHYTpEHHEro CTPOEHMs CTalbHOMU
HETMPEPHIBHO-IUTON 3aroTOBKW: MeETONMYECKHe yKa3aHUs 10 BBIOJHEHHIO JIA00PaTOPHOM
paboTsl o AucHHIUTHHE «Pa3nuBKa W KPUCTAJUTH3AIMS CTaIM» AJs CTYACHTOB HAlpaBIECHUS
22.03.02 «Metamryprusi» KBanuuKauu «OakaiaBp» — MarHutoropck: u3a-Bo Marauro-
ropck. roc. TexH. yu-ta uM. I'.1. Hocosa, 2016. 19c.

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

Haumenosanune 110 Neo norosopa CpOK AeNCTBUS TUIEH3UU
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno
FAR Manager ;}3860211{0 PacHpoCTpanseMoe 6eccpouHo
7Zip cBOOOTHO OeccpouHo

pacnpocTpaHsieMoe



https://new.znanium.com/catalog/product/1031871
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http://www.nait.ru/journals/index.php?p_journal_id=7
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http://www.ruscastings.ru/work/396/6988
http://mitom.folium.ru/
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http://ttmp.magtu.ru/ru/

Humepuem-pecypcul

— HanmonanpsHast nHQOpMaIMOHHO-aHATTUTHYECKas cucTeMa — POCCHCKMIT MHIEKC HAyYHOTO
mutuposanus (PUHLY). — URL: https://elibrary.ru/project_risc.asp.

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

URL: http://window.edu.ru/.

— depaepanabHOE TOCYIAPCTBEHHOE OIODKETHOE yupexaeHue «DenepalbHblii HHCTHUTYT MPO-
MBIIICHHON COOCTBEHHOCTHY. — Peskum mocryma: https://wwwl.fips.ru/

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

Tun u Hazeanue ayoumopuu

OcHawenue ayoumopuu

VYyeOHas ayquTopus ais
NPOBECHUS 3aHATHH JIEeK-
[IUOHHOTO THIIA

TexHuueckue cpencTBa 00ydeHus, CIyKalue 11 IpeacTaB-
JeHus y4eOHo nHpopMaIuu OOJBIION ayJUTOPUH: MYJIbTH-
MEAWIHBIC CPEICTBA XPAHCHHUS, TIEPEIa4H U TIPEICTABICHUS
yueOHoi nadopmanuu. Crienmanu3upoBaHHas MeOesb

VYyeOHast ayquTopus A
IIPOBE/ICHUS J1AOOPATOPHBIX
3aHATHI

TexHuueckue cpencTBa 00ydeHus, CyKalye 11 IpeacTaB-
JeHus y4eOHo nHpopMaIuy OOJBIION ayJUTOPUH: MYJIbTH-
MEAMHBIC CPECTBA XPAHCHHUS, TIEPEIa4d U TIPEICTABICHUS
yueOHoit napopmanuu. Crenuanu3upoBaHHas Medeb
JlaGopaTopHO€E OCHaIICHHUE:!

- YCTAHOBKH I10 MOJICJIMPOBAHUIO CTAJICTLIAaBUIIBHBIX IPOIIEC-
COB;

-MOJICJIH ISl U3YYESHHSI ONITUMAIBHOTO PEKUMa 3arpy3Ku Ma-
TEPHAJIOB B I€Yb U ONTUMAIBHOTO PACIIPEICIICHHEM CIIOS
[IMXTOBBIX MAaTEPUAIOB Ha KOJIOIIHUKE;

- MOJIEITh JIUISl U3YYCHUS (DU3HUECKOTO COCTOSIHHS 30HBI TOpe-
HUSL.

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

- YCTaHOBKH ISl H3y4eHUs! GU3NUYECKUX CBOMCTB MaTepHaoB
- MOJICITY TI0 U3YYCHUIO POBHOCTH CXOJ1a NIUXTHI

VYuebHas ayauTopus 1is
IPYNIOBBIX U UHAUBHUIY-
aJIbHBIX KOHCYJIbTAlUH, Te-
KYLIEro KOHTPOJIA U MPO-
MEXKYTOYHOM aTTeCTaluu

Kommerotepras Texuuka ¢ makerom MS Office, ¢ moakiroue-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B AJICKTPOHHYIO WH-
dbopMaimoHHO-00pa3oBaTeIbHyl0 cpeny yHuBepcutera. Crie-
[IMaTu3UpOBaHHAs MeOeITh

TTomemenue g caMoCTO-
ATETLHOU paboThI

Kommnbrotepras texuuka ¢ maketom MS Office, ¢ moakimoue-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B AJIEKTPOHHYIO UH-
dbopmarmoHHO-00pa3oBaTenbHyIo cpeay yauBepcurera. Crie-
[UATH3UPOBaHHAs MeOeTTh

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

Criermanu3upoBaHHast MeOeIb: CTEIITaKH JIJTsl XpaHEHUS
yueOHOT0 000PYIOBAHMS.

HNHCcTpyMEHTHI A1l peMOHTa y4eOHOro 000py10BaHUS!.
HIkadsl 1 XpaHeHHs y4eOHO-METOAMYECKON JOKYMEHTAIH
Y MaTepUaIOB
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