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1 Henau ocBOeHMS AUCHUNIMHBI (MOTYJISA)

Henasimu ocBoeHHUs TUCHUILIMHBI «OCHOBBI METAJUTYPrHUE€CKOTO MPOU3BOJICTBA» SIB-
JSIOTCS: MpUoOpeTeHre 00yJarmUMUCs 3HaHUN TEOPETUYECKIX OCHOB M MPHUHIIMIIOB MpPaK-
TUYECKON pean3alliiii COBPEMEHHBIX CIIOCOO0B MPOU3BO/ICTBA YEPHBIX U IIBETHBIX METAJUIOB,;
pa3BUTHE Yy CTYJEHTOB JIMYHOCTHBIX Ka4eCTB, a Takxke (GopMUpOBaHUE 00IIenpodeccrnoHalb-
HOW M TIPO(heCCUOHATBHOW KOMIIETEHIIMI B cooTBeTcTBUU ¢ TpeboBanusmMu OI'OC BO mo
HarnpapjieHUIO ToaArotToBku 22.03.02 Meramnyprus.

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

JucuumnrHa «OCHOBBI METANTyprUyecKoro Mpou3BOACTBA» BXOAUT B 0Aa30BYIO 4acTh
6s10ka 1 0OpazoBaTeIbHON MPOTPAMMBI.

JUis u3ydeHus: JUCUUIUIMHBI HEOOXO UMbl 3HaHUs (YMEHMS, BIIaJieHNs), CHOPMHUPOBAH-
HBIC B PE3yJIbTaTe N3YYEHUS (PU3UKHU, XUMHH, A TAK)KE B PE3yJbTaTe IPOXOKICHNUS y4eOHOU 1
IIPOU3BOJCTBEHHOM NPAKTHUK.

3HaHus (yMEHUs, BJIA/ICHUs), TIOJTy4YE€HHbIE IIPU U3YYEHUU JAHHON JUCLMILIMHBI OyIyT
HEOOXOIUMBI U1 TPOXOXKICHUS MPEAAUIIIIOMHON NPAKTUKU U JUI TOATOTOBKY MaTEepHUAJIOB K
samure BKP.

3 Komnerennum ol0y4yawumerocsi, ¢gopMupyemblie B pe3yJbTaTe OCBOCHHS
AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHus

B pesynbrare ocBoeHus MUCHUILUIMHBI «OCHOBBI METaJUTyprU4€CKOro MPOU3BOACTBAY
oOyuyaronuiicst JOJKEH 00J1a/1aTh CIEAYIOIUMI KOMIETEHIUSIMU:

CTpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHHUs
KOMIIETEHINH

OIIK-2 - rOTOBHOCTHIO KPUTHYECKH OCMBICIUBATH HAKOIJIEHHBII ONBIT, N3MEHATH NMPHU
He00X0AMMOCTH PO UL cBOeH NPOo¢ecCHOHANTBHON AeATeTbHOCTH

3HaTh OcHOBHbBIE XapaKTEPUCTHKU MPOJYKTOB YEPHOM W LIBETHON MeETaJITypruu:
YyryHa, cTanu, heppocIiiaBoB, aTFOMUHUS, MEIU, HUKEJS; MECTO MPOU3BO/-
CTBa YEPHBIX METAJUIOB B c(pepe 4eIoBeuecKoi AesITeNbHOCTH; TPEOOBAHUS K
poeCCHOHATILHOM JIeATeIbHOCTH paOOTHUKOB YEPHON METaJITypruu

YMmeTh OnenuBaTh PU3NKO-MEXaHUYECKUE CBOWCTBA MaTepUaioB U MPOAYKTOB Me-
TaJUTyprHYE€CKOr0 MPOU3BOICTBA; paboTaTh ¢ MHPOPMALMEH O Mpoleccax u
arperarax IpoU3BOJICTBA; KPUTHUYECKH OCMBICIIUBATH COCTOSIHUE U MYTH pa3-
BUTHA METAJINTYPru4€CKOIro rnpon3BOJACTBA

Buianers OCHOBHBIMH METO/IaMHU aHaJHM3a HAYYHOW JMTEpaTyphl B 00JacTH MeTaj-
JyPrUYeCcKOro MPOU3BOJICTBA; MPO(EeCCHOHAIBHBIM S3bIKOM B 00JIACTH TEO-
pUU METAJUIYPTHYECKUX ITPOLIECCOB

OIIK-3 - cnoco0HOCTHI0 0CO3HABATH COLHAJIBLHYI0 3HAYUMOCTD CBOeil Oyayuieii mpodec-
CUM

3HaTh Ponp MeTanmypruu B pa3BUTHM OOLIECTBa U 3KOHOMHKHU CTpPaHbl, pErMoHa U
ropoaa. COBpeMEHHOE COCTOSIHHE MeTaJuTypruueckoi otpaciu. [IpoGiemsl
Y NEPCHEKTHUBBI PA3BUTHUS METAJUTYPIHMHM TOpoja, PErMoHa, CTPaHbl U 3apy-
OCKbsI.

YMers Oco3HaBaTh COLMAIBHYIO 3HAYMMOCTh Ipodeccun MeTtanypra. Beiaenarsb
cBOE TOJIOXKEHHE cpeau apyrux npodeccuii. M3mensaTs npopuib cBoe pa-
00THI B TIporiecce MpoheCCHOHATHHOM IeITEITLHOCTH.




CTpyKTypHBII

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETCHIIMH
Buaners Wudopmanueit 0 ChIpbEBbIX U TEXHUYECKHX 0a3aX METaJLTyprHUecKOro mpo-

n3BozacTBa. HaBblkaMu Moucka HayyHOW M TEXHHYECKOH MHpOpMaLuu IO
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, CPEACTBA KOHTPOJIS U
YIPABIEHUSI METAJUTYPTHYECKUM IIPOU3BOJCTBOM

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

Brnaners HaBbikaMu pacuera nmapamMeTpoB TEXHOJOTHMUECKOro Impolecca; HHpopma-

L[Mel O COBPEMEHHBIX METAJITYPTUYECKUX TEXHOJOTUSAX U CII0OcO0axX 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).

Bunpl yueOHOM
paboThI, BKITFOYAS
CaMOCTOSTEINb-

o
E HYIO paboTy CTYICHTOB U DOpMBI TEKYILETO U
T OCMKOCTbH (B 4a- o TIPOMECKYTOYHOT'O Kong u ctpykTypHBIi
Pa3nen /tema 3 PYA - ( Buzx camocroATesbHON P ' A PYXTYP
O cax) KOHTPOJIA yCII€Bac- | 3JICMCHT KOMIICTCHI MU
ACLATUTAHBI paboThI
o . MOCTHU
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Beenenue. [Ipumenenue xenesa u ero cruia- N3ydenue yueOHOM, Hay4yHOU U OITK-2
BOB. Pa3zBuTHEe MeTaIITypruueCcKOil MpOMBIII- 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. IIpon3BoacTBO 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,
JUCHUIUIMHBL PaboTa ¢ 31eKTpoH-
I1K-10-3yB
HBbIMH OMOJINOTEKaMHU.
Temal. CelppeBble MaTepualibl JOMEHHON N3yuenne yueOHOHN, Hay4YHOH U OTTK-2- 3y8
IJTaBKU U X MOJATOTOBKA CIPaBOYHOM JIUTEPATYPHI IO TEME ’
45| 84 | 10 9P patyp OITK-3- 3yB,
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,
JUCIUIUIMHEL. PaboTa ¢ 1ekTpoH- Nel.1 IT1K-10- 3yB




HBIMU OMOJIMOTEKAMU.

Tema 3. JloMeHHBII npoLiecc

N3yuenue yueOHOM, HAyYHOH U

YcrHblii onpoc

9 OIIK-2- 3yB,
8 | 61 16 |CTIPaBOUHO¥ JIMTEPATYPHI 1O Teme OTTK-3- 3yB,
JUCLUIUIMHBL PaboTa ¢ 31eKTpoH-
I1K-10-3yB
HBIMH OHOINOTEKaMHU.
Moayas 2. IIpou3BoACTBO CTAIH U LBET- Uzyuenne y4eOHOM, HAYYHOM 1 OIIK-2— 3yB
HBIX METAJLJIOB 16| 16/61 | 36 |CTPABOUHOM IMTEPATYPEI 110 TeME OI1K-3- 3y,
TUCLUIUIMHBL. PaboTa ¢ 31eKTpoH-
I1K-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 ¢ 35eKkTpoH- 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 ¢ 31eKTpoH-
[1K-10-3yB
HBIMH OHOINOTEKaMH.
Tema 3. MapTeHOBCKOE IPOM3BOJICTBO CTAIIU N3ydenue yueOHOH, HAy4HOMH U 3aumra nabopa- OITK-2— 3vB
CIIPABOYHOM JIUTEPATYPHI 110 TEME TOPHOU pabOThI B
2 6 OIIK-3- 3yB,
TUCHUIUIMHBEL. PaboTa ¢ anekTpoH- Ne 1.3
I1K-10-3yB
HBbIMU OMOJIMOTEKaMU.
Tema 4. BpinnaBka cTau B DJIEKTPUYECKHX Uzyvenue y4eOHOM, HAyqHOM K 3amura 1abopa- OITK-2- 3yB
neyax 2 | 2m g |CTIPaBOMHOMN JMTEPATYpHI MO TEME TOPHBIX padoT Ne OIK-3- 3y8,
JTUCLUUIUIMHBL. PaboTa ¢ 31eKTpoH- 2nuNe3
I1K-10-3yB
HBbIMU OMOJIMOTEKaMU.
Tema 5. Kosmesas 06paboTka cranu N3yuenne yueOHOH, HAyYHOM U VYerHbIii onpoc OTIK-2- 3y8
2 | 201 4 |CTIPaBOUHON JIMTEPATyph MO TEME OTTK-3- 3yB,
IUCUUILINHEL PabGoTa ¢ 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

TOPHOHN pabOTHI

OIIK-3- 3yB,




JTUCIUILIMHBL. PaboTa ¢ 3J1eKTpoH-
HbIMU OMOJIMOTEKAMHU.

Ne 4

[TIK-10—3yB

Tema 7. Metaimyprusi M€y, HUKENS U ajko-

N3yuenue yueOHOM, HAyYHOH U

KonTposnbhas pa-

MHUHHS CIPABOYHOM JINTEPATYPHI 10 TEME 6ota OIIK-2-3ys,
4121 2 4,3 |9 patyp OITK-3- 3yB,
JHMCIUILIMHBL. PaboTa ¢ 3JeKTpoH-
I1K-10-3yB
HBIMH OMOJIMOTEKAMU.
Hroro no kypcy 34 134/14| 72,3 IK3aMeH

1o 3aHATHUA IPOBOAATCA B MHTECPAKTUBHBIX (bOpMaX




5 O6pa3oBaTtesibHble U HHPOPMALMOHHbIE TEXHOJIOTUH

C 1B peau3ali KOMIIETEHTHOCTHOTO MOIX0/1a, a Takke (POPMUPOBAHHS U Pa3BH-
TUsL TPOQPECCHOHATBHBIX HABBIKOB OOYYAIOMIMXCS PEAU3YIOTCS CIEAYIONIUE CPENCTBA, CIO-
cOOBI M OpTaHU3AIMOHHBIC MEPOITPUATHS:

- U3y4eHHE TEOPETUYECKOr0 MaTepuayia NUCHUIUIMHBI Ha JISKIUIX C MCIOIh30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHH;

- CaMOCTOSITENILHOE U3YYCHHE TCOPETHUUECKOTO MaTepralia TUCIUIUIMHEI C HCIIOJIb30Ba-
HUEM METOIMYECKHUX Pa3padOTOK, CICIHAIBLHON YUeOHOW U HAyYHOU JIMTepaTyphl;

- (hopmupoBaHHe U Pa3BUTHE MPOPECCHOHATHHBIX HABBIKOB O0yUaroONIuXcs Ha Jiabopa-
TOPHBIX 3aHATHUSX.

B u3noskeHnu JEKIIMOHHOTO MaTepualia U MPHU MPOBEACHUN 00ydaronuxcs Ha Jrabopa-
TOPHBIX 3aHATHAX MPEIIOJIaraeTcsi Mmepexos OT PernpoayKTHBHBIX METOJIOB OOYYCHHS K da-
CTUYHO-TIOMCKOBBIM U UCCIIEJIOBATEILCKUM METOJIaM, Pa3BHBAIOIIMM JIOTHYECKOE, TEOPETH-
YeCKOE MBIIUICHUE, YMCHUE apryMEHTUPOBaTh M OTCTaMBAaTh COOCTBEHHOE NMOHHWMAaHHE BO-
npoca. C 3TOH MEIbI0 BO3MOXHO WCIIOJIB30BAHHE METOJOB IBPHUCTUYECKUX BOIPOCOB U
OpaiHCTOpMUHTA (MO3TOBOM aTaku).

[Tpu mpoBeneHnr 1a0OPATOPHBIX 3aHATHN MPEIIONATaeTCs HCIOJIB30BAHUE TEXHOJIO-
MM B3aUMOOOYYCHUSI.

CamocrosiTenbHas padoTa CTYJAEHTOB JOJKHA OBITh HAIpaBjieHa Ha 3aKPEIICHHE TEO-
PETUYECKOrO MaTepHalia, U3JI0)KEHHOTIO MPEeroiaBaTesieM, Ha MPopadOTKy TeM, OTBEICHHBIX
Ha CaMOCTOSITEIbHOE M3YYCHHE, HAa TIOJTOTOBKY K JIAOOPATOPHBIM 3aHSATHSM, IMOATOTOBKY K
WTOrOBOI aTTECTAlNH.

B xone 3aHATHI TIpeoiaraeTcs CIOJIb30BaHNE KOMIUIEKCA MHHOBAITMOHHBIX METOJIOB
AKTUBHOT'O OOYYCHHUS CTYJCHTOB, BKIIIOYAKOIIETO B CEOS:

- cOo37aHKe MPOOJIEMHBIX CUTYallUi C MOKa3aTeIbHBIM PEIICHUEM IIPOOJIEMBI TTPEToa-
BaTelleM;

- CAMOCTOSTEIHHYIO TIONCKOBYIO JESATCIIBHOCTh B PEIICHUN YIeOHBIX MTPOOJIeM, HAIIPaB-
JSIEMYIO MPENoJaBaTeNeM;

- CaMOCTOSTEIFHOE pelIeHUe MPOOJIeM CTYICHTaMH TI0]T KOHTPOJIEM TIPETIo1aBaTers.

Peanuzarus MHHOBAIlMOHHBIX METOJOB OOyUeHHUsS BO3MOJKHA C HCIOJIH30BaHHEM Clie-
TYIOIIUX TIPUEMOB:

- MHCTPYKTaX CTYACHTOB MO COCTaBIEHUIO TaOIHI], cXxeM, IrpadUKOB C MPOBEACHUEM
MOCIICAYIOMIETO UX aHAJIH3a;

- MPUMEHEHNE PEKOMEHAINI MO COCTABIEHUIO T€3UCOB M KOHCIIEKTOB IO MPOYUTAH-
HOMY MaTepHay;

- packpbITHE TpernoAaBaTelieM MPUYUH U XapakTepa Hey/lad, BCTPEUAIOIIUXCS TIPU pe-
HIEHUH MTPOOIIEM;

- IEMOHCTpAIIHsI aTbTEPHATUBHBIX MOJIX0/IOB K PEIICHUIO KOHKPETHOM MPOOIeMBbI;

- aHAJIA3 TIOJYYCHHBIX PE3yJIbTATOB M OTHICKAHHME TPAHUI] X TPUMEHHUMOCTH;

- HCTIOJI30BaHUE 33aJaHUI JIJIS1 CAMOCTOATEIBHOM PabOThl C M30BITOUHBIMH JAHHBIMHU.

6 Y4eOHO-MeTOIMYecKOe 00ecneyeHne CaMOCTOATEIbLHOI padoThl 00yUYalommxest

AynuTopHas caMoCTosiTeNIbHas paboTa 00y4yaromuXcsl OCYIIECTBISAETCS Ha J1abopaTop-
HBIX 3aHSTHUAX B BHJIE BBIIIOJIHEHHUS J1a00OpaTOPHBIX pabOT U pelieHus 3a1ad, B KOTOPbIX CO-
YETAKTCS DJIEMEHThI TEOPUU U NPAKTUKU CTAJECIUIABUIIBHBIX MPOLIECCOB, IO 3aJaHUI0 U IOJ
KOHTPOJIEM IIPENOJaBaTeNIs.

BaeaynutopHas camocTrosiTenbHas padoTa o0ydaromuxcs OCYyIIECTBISETCS B BUAE U3Y-
YeHHs y4eOHOM TUTepaTyphl M0 pazjienaM JUCIUIUINHBI.



Bonpocs! u 3a1anus 11 1a00paTOpHBIX 3aHATUN M MPOBEIECHUS CaMOCTOSATEILHOM pa-
60Tbl 10 AucuHUIUIMHE «OCHOBBI MeETAJLIYPru4ecKoro Nmpou3BOACTBA» OIMYyOJIUKOBAaHBI B
CIIETYIOIIEeM Y4eOHO-METOINYECKOM 00ECIICUCHIH:

1. CenuBanoB B.H., CtonsspoB A.M., Macansckuii C.C. MoaenupoBaHue o0pa3oBa-
HUS yCaJ0YHOW PAKOBHWHBI B CTAJTBHBIX CIUTKaX / MeToJAWYeCKHue YKa3aHWs IO BBIMOJIHE-
HUIO abopaTopHO paboTHI 1Mo aucuuILinHe “OCHOBBI METAJUTYPTHYECKOrO MPOU3BOACTBA”
Juist cTyieHToB HanpasieHus 22.03.02. — Marauroropek: MI'TY, 2017. —7c.

2. CenuanoB B.H., CronsapoB A.M. ®uszuyeckoe MOJAEIUPOBAHUE KPUCTAIIM3ALMHI
cTajbHOTrO ciuTKa / MeTtoauyeckue yka3aHHs JIJIs BBITIOJHEHUS Ja00opaTOpHOI paboThI 1O
quctuminae “OCHOBBI METaJUTypru4ecKoro MpoM3BOJICTBA” ISl CTYACHTOB HaIlpaBJICHUS
22.03.02. — Marauroropck: MI'TY», 2017. — 12c.

4. CemusanoB B.H., CronsspoB A.M. CTpoeHue CTaabHBIX CIMTKOB / MeToauueckue
yKa3aHusg K Ja0OpaTOPHBIM 3aHATUSM 1O JUCHHILTHHE “OCHOBBI METAJUTYpPTUYECKOTO IMPO-
M3BOJACTBA” Mg cTylaeHToB HampasieHus 22.03.02. — Marautoropck: MI'TY, 2014. — 8c.

Ilepeyennb J1a6opaToOpPHBIX PadoT MO AUCHMILINHE

WNHcTpyKTax 1Mo TeXHUKE 0e30MacHOCTH B JaOOpPAaTOpUM MOJAETUPOBAHUS CTallerlia-
BUJIBHBIX MPOIIECCOB.
JlabopaTopnasi pa6ora Ne 1 MogenupoBanue o0pa3oBaHus YCaJ0YHONH PAaKOBUHBI
B CTAJIBHBIX CIIUTKAaX
JlaboparopHasi padora Ne 1.1 M3ydeHue BIUsHUS XapaKTepa YTEIUICHUS CIIUTKA
Ha TIyOMHY yCaJIO9HOM paKOBUHBI M BBIXOJ T'OJTHOTO METaJIa;
JlaboparopHasi padora Ne 1.2 3yuyeHue BIUSHUSA OTHOILIECHHUS BBICOTHI K CpeIHEN
IIUPHUHE CIUTKA Ha TIIyOMHY YCaJOUYHON PAKOBUHBI M BBIXOJ T'OJHOTO METAJIA;
JlaGopaTopnas padora Ne 1.3 I3yuyeHue BAMSHHUA XapaKTepa YIIUPEHUS CIUTKA
Ha TIIyOMHY yCaJIO9HOM paKOBUHBI M BBIXOJ T'OJTHOTO METaIa;
JlaGopaTopnasi padora Ne 2 I3yueHWe KPUCTALIMYECKOTO CTPOCHHS U
MaKpPOCTPYKTYPBI CTAIbHBIX CIIUTKOB;
JlabopaTopnasi padora Ne 3 l3yueHue KpUCTAJUIMYECKOTO CTPOEHUS U MAKpPOCTPYKTYpPbI
HENPEPBHIBHOIHUTHIX 3aTOTOBOK;
JladopaTopnasi padora Ne 4 M3yueHne Ha MOJIENIH KPUCTAILTU3AIMH CIIUTKA.

OuneHo4HBIE CPeICTBA /I TEKYIIero KOHTPOJISA YCIIeBaeMOCTH, IPOMeKY TOYHOI
aTTeCTAlMHU 110 UTOraM OCBOCHMS JMCIHUIIJIMHBI:

IIpomexyTounslii 3aueT. CTpyKTypa MPOU3BOICTBA YEPHBIX METAJUIOB U 3a7a4l Me-
TaJIITypru4ecKoro npousBozcTea. [Ipumenenue xenesa u ero cruiaBos. Pa3sutue meramyp-
TMYECKON IPOMBIIUIEHHOCTH. POJIb METaNIOB B COBPEMEHHOM IIPOMBIILIIIEHHOM IIPOU3BO/-
ctBe. ChIppeBble MaTEepHalbl JOMEHHOM MJIaBKH U UX MOATOTOBKA.

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

1.Yr1o Takoe ycanka cranu?

2.Yto0 Takoe ycago4dHas pakoBHHA?

3.0T 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 TOJHOr0? KakoB MEXaHU3M 3TOTrO BIMSHUSA?

6. OgrHAKOB M 00BEM YCAIOYHON PAKOBHUHBI B CIIMTKAX, OTJIUTHIX B OMbITe No 27

7.Kak BAusieT OTHOIICHHWE BHICOTHI K IITMPHUHE CIIMTKA HA OTHOCUTEIBHYIO ITyOHHY yca-
JIOYHOM PaKOBUHBI U BBIXOJ roJHOro? KakoB MexaHu3M 3TOr0 BIUSHUS?

8.0uHaKkoB 1 00bEeM yCaJ0YHON PaKOBUHBI B CIIUTKAX, OTIIMTHIX B ombiTe Ne 37




9.Kak BiusieT ymMpeHue CIUTKa Ha OTHOCUTENIbHYIO IIyOMHY yCaZO4HOH PakOBUHBI?
KakoB MeXaHU3M 3TOrO BIUSHUE?
10.Kax BnusieT popma ycagoqHOi paKOBHHBI Ha BBIXOJ] TOJHOTO MeTasuia?

Bomnpocs! k 3amuTe 1abopatopHoit pabotsr Ne 2:

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

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

3. Kakue kpucramnuyeckue 30Hbl UMEIOTCS B CTAIBHBIX CIMTKAaX U KaK OHM pacroJiara-
1otcs?

. UTo BXOJMT B MOHATHE "MAKPOCTPYKTypa CTAIBHOIO CIUTKA"?

. UTo Takoe ycazo4yHas pakOBHHA M KaKOBA MPUYMHA €€ 00pa30BaHUs?

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

. B kakux ciauTkax ycano4Has pakoOBUHA OTCYTCTBYET U ITOUEMY?

. B kakux cauTKax UMEIOTCS ra30BbIe MY3bIPH U [TIOYEMY OHH 00pa3yroTcs?

. Kakue ra3oBble my3bIpu UMEIOTCSI B CIMTKE KHUIALIEH CTald M KaK OHU pPacIojoxke-

O 0 3 O L B

HBbI?

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

11. YTo npoucXoauT ¢ ra30BbIMU MY3bIPSIMU CIUTKA KUIALIEH CTaau MpU NpoKaTke?

12. Kakyro MakpOCTpYKTYpYy UMEET CIUTOK MOIYCIIOKOHHOM cTanu?

13. YTo npoucXoauT ¢ pa3IMYHbIMU HapYIIEHUSIMU CIUIOIIHOCTH MeETajla IIpH Mpo-
KaTKe CJIUTKA MOJIyCIIOKOWHOM cTanu?

Borpocsl k 3amuTe 1abopatopHoi padoTsl Ne 3.

1. Kakue kpucramindeckue 30Hbl UIMEIOTCSI B HEMIPEPHIBHOJIUTOM 3arOTOBKE U KaK OHU
pacnoJyiararorcs?

2.Yto mpencrapiseT co00M CTPYKTypa TPAHCKPUCTALIU3AIMNKI U JJISI KAKHX 3arOTOBOK
OHa XapaktepHa?

3. Kakum 00pa3omM npu U3y4eHHH MOTIEPEUHOTO TEMILIETa OMPEAEIISIOTCS CTOPOHBI Ma-
J0T0 U OONBIIOTO PAAMYCOB 3aroTOBKH, OTIUTOM Ha MHJI3 ¢ M30rHyTON TEXHOIOTHYECKON
0Cbh10?

4. B ueM CX0XeCTh MaKpOCTPYKTYpPbl COPTOBOM U CISIO0BOM HEMPEPHIBHOIUTHIX 3aro-
TOBOK?

5. B uem oTnnume MakpoCTPYKTYPhl COPTOBOM U CIs100BOI HEMPEPHIBHOIUTHIX 3ar0TO-

BOK?

6. Kak otnnuaetcst MeTani, OTIUTHIA HEMPEPHIBHBIM U OOBIYHBIM CIIOCOOAMH, MO XU-
MUYECKOW HEOHOPOTHOCTHU?

7. KakoBbI IPUYMHBI OTIIMYUSI XUMUYECKON HEOAHOPOJAHOCTH METAIJIa HEMPEPHIBHOJIN-
TOM 3arOTOBKH ¥ OOBIYHOTO CITUTKA?

8. Kakue aneMeHTh 30HATHLHOW XUMHYECKONW 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 HEMPEPHIBHOIUTASI 3aTOTOBKA?

Bomnpocs! k 3amuTe 1abopaTopHoii paboTst Ne 4:

1. PesynpTaToM Kakoil kpuctaym3auuu (00BEMHOM, MOCIeA0BaTEIbHOW, KOMOMHUPO-
BaHHOM) sABIsieTCS 00pa30BaHUE 30HBI CTOJIOYATHIX KPUCTAIIIOB?

2. Pe3ynpraToM Kakoi KpucTtaiu3auuu (00BEMHOM, MOCIeNoBaTeIbHOM, KOMOMHUPO-
BaHHOH) siBJsieTcss oOpa3oBaHMe KoHyca ocaxaeHus? [louemy sTa KpucTauimdyeckas 30Ha
uMeet hopmy KoHyca?

3. Kakoli xapakTep HOCUT KpUCTaJJIN3allKs BCErO CIUTKA B LIETIOM?




4. Ilo xakOMy 3aKOHY M3MEHSETCS TOJILIMHA 3aTBEPJEBLIETO CJIOS C TEYEHHUEM BpeMe-
HU?

5. KakoB (u3nueckuii cMbICT U pPa3MEPHOCTH KO PUIMEHTA 3aTBEPACBaHU?

6. Kak nupkynupyeT paciiaB B He3aTBEpJEBILIECH YacTH ciuTka? B uéM npudrHa Takoi
LHUPKYyIAUn?

7. UTO mpOUCXOANUT B MPOIecCe KPUCTAIM3ALNN CIUTKA C TOCTOPOHHUMH TBEPIBIMU
BKJIFOUEHUSIMHU, HAXOIAIUMUCS B pacIuiaBe?

8. Kakoii kputepuii mogo6us J0KEH UCIOIB30BaThCS MPH Mepecuére pe3ybTaToB MO-
JIEJIMPOBAaHMSI Ha PEATIbHBIA CIIUTOK?

9. Kakue macmirabHble peoOpa3oBaHusl OCYLIECTBISIFOTCS P NepecyEre pe3yabTaToB
MOJIETTUPOBaHUsA?

10. Kakoe BemiecTBO UCMONB3YETCs AJI MOJCIUPOBAHUS KPUCTAIIM3AIUK CTaIN B Jia-
OOpaTOPHBIX YCIOBUSX?

Ycerablii onpoc. JlomenHnsli pouecce. [Ipoueccsl B ropHe noMeHHOM nieun. Pacnpene-
JICHHE MaTEepPUaJIOB HA KOJIOLIHUKE JOMEHHOMW ITeun Ipu 3arpyske. IloBenenne npuMecHbIxX
AIIEMEHTOB YyT'yHa: BOCCTAHOBJICHHE MapraHia, KpeMaus, ¢pochopa, Banaaus u Turana. Uy-
I'yH U ero kadectBo. OOpa3oBaHue uyryHa. Busibl 4yryHoB, BBIILIABIsAEMbIX B JOMEHHBIX I1€-
yax. [ToBenenue cepsl B ToMeHHOU Tu1aBke. OCHOBHAsI peakus JAecylb(ypaui B TOpPHE Te-
YY U BHEJIOMEHHas Jiecynbdyparus.

Ycerapiil - onpoc.  KucinopoaHO-KOHBEPTEPHBIA MPOLECC € BEPXHEW MPOTYBKOM.
VYcerpoiictBo  kucinopogHoro koHseprepa. llIuxroBbie Marepuansl. TeXHOJIOTHs IIIaBKH.
TemoBoii pexum.  BelmiaBka JieripoBaHHbIX cTaniedl. OTBOJ U OUMCTKA KOHBEPTEPHBIX ra-
30B, DKOJIOTHA Ipouecca. KoHTposb n aBTOMaTn3anus KUCIOPOAHO-KOHBEPTEPHOTO MPOLIEC-
ca. TexHHMKO-IKOHOMHYECKHE TOKa3zaTenu mpouecca. Ilepenen hochopucThix YYryHOB B
KOHBEpTepax ¢ BEpXHEH npoayBkoi. KoHBepTepHBIE TPOLIECCH] C TOHHOW MTPOYBKOM KUCIIO-
ponom. KoHBepTepHble mpolecchl ¢ KOMOMHUpPOBaHHOM npoayBkoi. IlnaBka cramu c yBe-
JUYEHHBIM PacXo/0M JIoMa. DHepro3arparbl U cOepexeHne MaTepualioB MpU MPOU3BOJICTBE
CTaJld B KUCJIOPOJHO-KOHBEPTEPHOM Ipolecce. KauecTBo cramu u cepTUdUKALUS MPOIYK-
LUU.

Yerubiit onpoc. KopmeBasi 00padoTka cranu TexHOIOTHYECKUE BapUaHThI Tiepenesna
Mo croco0y BHEMEUHOW 00paOOTKH: BUIBI KOBIIEBOM 00pabOTKM M HX CyIHOCTb. O0paboT-
Ka MeTajlyla KUJKUM CHHTETHYECKUM mutakoM. OOpaboTka MeTayla HMHEPTHBIM Ta30M.
BakyymupoBanue xuakoii craau. BBeneHue B )KUIKUNA METaT MOPOIIKOOOPa3HBIX MaTepua-
noB. KoMOHMpOBaHHBIE METO/IbI KOBILIEBOM 00pabOTKM MeTaia C €ro HarpeBoM. ABTOMaTH-
3alus MPOLECCOB KOBIIEBOM 00pabOTKM cTamu. DHeprosarpaThl U cOepexeHUe MaTepuajIoB
IIPU KOBILIEBOI 00paboTKe CTanM pa3IMuHbIMH CIIOCOOaMHU.

KonTponbHas pabora. Knaccuduxanus cramneil.




7 OIIeHO‘lH]:.Ie cpeacrea AJid MPpoOBEACHUA l'lpOMe)KyTO‘lHOﬁ arTreCcranuu

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

CTpyKTypHBIii
DIIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS
KOMIIETEHIIUU
OIIK-2 - roTOBHOCTbIO0 KPUTHYECKH OCMBICIMBATH HAKOIUIEHHBII ONBIT, U3MEHATH PH HEOOXOAMMOCTH NPO(PUIbL cBOel MpodeccHoOHATBLHOM
AesATeTbHOCTH
3Hath OcCHOBHBIE XAapAaKTEPUCTUKH INPOAYKTOB YEPHOW U Ilepeuens meopemuueckux 60npocos K IK3AMeHy:
[[BETHOH METAJUTypruu: 4YyryHa, ctaid, ¢eppocruia-| 1. Ponb uepHBIX MeTaIOB B cepe 4eT0BEYECKOM e TeTbHO-
BOB, QJIIOMMHUS, M€Y, HUKEJS; MECTO MIPOU3BOJICTBA | CTH
YEepHBIX METAJUIOB B c(hepe UenoBeUecKoil aedarenbHo- | 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 UCTIONIB3YOTCS
P MPOU3BO/ICTBE AIOMUHUS, MEIU, HUKEJIS.
8.  Kakue arperarbl HCIIOJIB3YIOT IPU MPOU3BOJICTBE LIBETHBIX
METaJJIOB?
9. B u4eM OCHOBHbIE OTJINYHUS METAJUTYPIUH YEPHBIX U IIBETHBIX
METaJJIOB?
10. TpeGoBanus kK mpodeccCHOHATBLHOMN 1eATEIbHOCTH pabOTHU-
KOB YEPHOU METAILITypruu
YMmeTb OneHuBaTh (PU3NKO-MEXaHUIECKUE CBOMCTBA MAaTEpPH- Ilpaxmuueckue 3a0anu:

QOB U TMPOJIYKTOB METAJUTYPTHYECKOTO MPOU3BO/-
cTBa; paborarh ¢ mHpOPMAIMEH O TIpolleccax U arpe-
ratax MpPOW3BOJCTBA; KPUTHUECKU OCMBICITUBATH CO-
CTOAHHUEC W NMYTU Pa3BUTUA MCTAJUTYPIrHU4CCKOIro Ipo-

- ONpENETUTh OKUCIUTEIIBHYIO CIIOCOOHOCTH arjiomepara, COJIep-
skarero 60 % Fegew 1 15 % FeO.
- ONPEIEIUTh OKUCIHUTEIBHYI CIOCOOHOCTh OKAIMHBI, COZICpIKa-

miett 70 % Feoou 1 73 % FeO.




CTpyKTypHBIii
DIIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

HN3BOJCTBA

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

- Ha CKOJIbKO MOBBICUTCS OCHOBHOCTb IIIAKA, €CII K 35 T muia-
ka, comepakariero 43 % CaO u 13 % SiO2 no6aBuTh 7 T H3BECTH, CO-
nepakaieit 87 % CaO u 2 % SiO; ?

Bnaners

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

3adanua na peuienue 3a0au u3z npogheccuonHanNbHO odnacmu:
—B Cpelie AIISKTPOHHBIX Tabmuil Excel paccunrtarh ucxoaHblil cocTas
[IMXTHI JUISI BBITUIABKU CTalld B KHUCJIOPOJIHOM KOHBepTepe (MCXO-
HBIC JAHHBIC TI0 BApHAHTaM);
—CpaBHUTH TEXHUKO-3KOHOMHUYECKHE MOKa3aTeau paboThl JOMEHHBIX
neueid Ne8 (¢ b3VY) u Ne 4 (koHycHOe 3arpy304HO€ YCTPOMCTRO);
—UCToNIb3ysl makeT «OnucaTenbHasi CTAaTUCTHUKA» MPOAHATU3UPOBAThH
BbI00pKY 13 1300 nnaBok B KKII.

OIIK-3 - cnocoOHOCTBIO

0CO3HABATH COIMAJIBLHYIO 3HAYHMOCTH CBOel Oyayuieii npodeccun

3HaTh

Ponbp metamnyprum B pa3BUTHM OOIIECTBA U 3KOHO-
MHUKH CTpaHbl, peTuoHa U ropoaa. CoBpeMeHHOE CO-
CTOSTHUE MeTayurypruueckoil orpaciu. [IpoGnemsl u
MEPCHEKTUBBI PA3BUTHUS METAILTYPTUU TOPOJA, PETHO-
Ha, CTpaHbl U 3apyOeKbs.

Ilepeuenv meopemuueckux 60npocos K IK3ameny:
1. OOmiast cxema mpOM3BOJACTBA YEPHBIX METAJUIOB. MecTo Me-

TaJUTyprUY€CKOW MPOMBIIIEHHOCTH B dKOHOMHKE CTPaHbl 1 MHUpPA B
LEI0M

2. TlepcrieKTUBBI ¥ TIOTEHIWAT PA3BUTHUS PA3BUTUS YEPHOU Me-
Tanypruu PO

3. XUMHYeCKU COCTaB kKeNe3HBIX pya. TpeOoBaHUs K KauecTBY)|
JKENE3HBIX PYA M HEOOXOIUMOCTh MOJATOTOBKH HX K JIOMEHHOMU
IIJIaBKE

4. Tunsl XKeNe3HbIX pya Mo pyaoodpasyromemy muHepary. Oc-
HOBHBIC MECTOPOXKACHUSA KCJIC3HBIX PYI.

5. ®@mrochl JOMEHHOM IIJIaBKH, TCXHOTCHHOC ChIPLC.




CTpyKTypHBIii
DIIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

6. CriocoObI TIOJATOTOBKU pyJ K IOMEHHOU TuiaBke. HazHaueHue
U XapaKTepUCTUKA CIIOCOOOB OKYCKOBAHUS KeENE30pyIHBIX MaTepH-
aJIoB.

7. CyuiHocTh arjJoMepaloHHOrO Mpoliecca.

8. IIpsiMoe U KOCBEHHOE BOCCTaHOBJICHHE OKCHIOB. OCcOOEHHO-
ctu. Ilokazarenmn. CpaBHEHHE MPSMOTO M KOCBEHHOTO BOCCTAaHOB-
JICHUSL.

0. BoccranoBnenne KpeMHUs, MapraHia, BaHAQAWs M TUTaHA B
ITOMEHHOH IIE€YH.

10.  OOpa3oBanue 4yryHa B JOMEHHOH re4n. Bupl 4yryHOB, BBI-
IUIaBJISICMbIX B JIOMCHHBIX TIeUax.

11.  [InakooOpa3oBaHue B JOMEHHOU neuu. [lepBuUHBIM, Mpome-
PKYTOYHBIN, KOHEUHBIH 11ak. COCTaB KOHEUHOro Iniaka. TpeOoBa-
HUS K TUTAaKaM.

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

13. OcHOBHBIE TIYTH U CIOCOOBI CHUKEHHsI pacxoia 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.  Kakue marepuaibl Ha3bIBaIOTCSI METANIMYECKOM MTUXTOM?

19.  Kaxkue marepuaibl Ha3bIBaIOTCS HEMETANIMYECKOM MTUXTOM?
20. V3 xakux OCHOBHBIX KOMIIOHEHTOB COCTOUT CTAJICTIIIABHIIb-
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
KOMIETEHINH
TUISL BHITUTABKY CTAU?
24.  Hapucyiite cxemy npouist KHCIOPOJHOTO KOHBEPTEpA.
25.  HazoBuTe MIMXTOBBIE MaTEpUaJIbl, KOTOPbIE UCTIOIB3YIOTCS
[pU BHIIJIABKE CTAIH B KHCIOPOJIHOM KOHBEpTEpE.
26.  Kaxkue n3BecTHBI pa3HOBHIHOCTH KOBIIIEBOM 00paOOTKH CTa-
mu?
27. [lepeuncinure ocHOBHBIE pazHoBUAHOCTH MHJI3.
28.  ITlowyemy omHa u3 pazHoBuaHocteir MHJI3 Ha3biBaeTcs pau-
QIbHON?
29.  Kakue nmpeumyIiecTBa UMEET HEMIPEPBIBHAS Pa3IBKa CTAIH
nepe]] pa3IuBKON B U3NOKHUIIBI?
Ymertb Oco3HaBaTh COLMAJIBHYIO 3HAYMMOCTb Hpodeccun Ipakmuueckue 3a0anusn:
MeTayurypra. BeiensiTe cBO€ TOJI0XKEHUE CPeIu Jpy- 1. Jlates xapakTepucTuKy npodeccun «MeTamtypr»;
rux npodeccuil. 3meHsaTs npoduiie cBoeil paboThl B 2. OnpenenuTs yHKIMOHAI CHEUAIMCTA METALTYPIrHYECKOM 001a-
nporiecce Mpo(ecCHOHANTBHON NeSTETbHOCTH. CTH B paMKaxX KOHKPETHOTO METAJLTYPTrHYECKOTO PETPHSTHS;
3. IlpuBectu mpuMepbl MHTErpallMd KOMIETEHIMH crerraiu-
CTa-MeTajuTypra B Jpyrue oOJacTH HAyKU M TEXHHUKH (Mare-
pHaJIOBEJIeHNEe, MATMHOCTPOEHHUE U Jp.)
Brnanets HNudopmanneit o CbIppeBBIX U TEXHUYECKHUX 0a3ax Me- |  3adanus na pewtenue 3a0au u3 npogheccuonanvHoul oonacmu:

TaJULyprU4eCcKOro INpou3BOACTBA. HaBblkamMu moucka
HAayYyHOW M TEXHUYECKOW MH(pOpMalUU MO HampasJe-
HUIO «MeTtamryprusy».

1. OxapakTepu3oBaTh XUMHYECKUIN COCTAB KENE3HBIX PY/I.

2. O003HaYHUTH TPEOOBAHMS K KAUECTBY JKEJIE3HBIX Py U HEOOXO-
JUMOCTb IOJATOTOBKH UX K TOMEHHOM TJIaBKE;

3. KiaccudummupoBarh THITBI XKEJIE3HBIX PYJI IO PyI000pa3yroie-
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 MCTAJUTYPIrU4CCKOM IPOU3BOACTBC UCIIOJIB3Yyd B Ka4C-




CTpyKTypHBIii
DIIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

CTBE MCTOYHUKOB Y4€OHYIO, HayYyHYIO M CIPAaBOUYHYIO JIUTEpa-
TYypy, a Takke UH(OPMAIIHIO U3 FIEKTPOHHBIX OMOIHOTEK.

ITK-10 - cnoco0HOCTHI0 OCYHIECTBJISITH H KOPPEKTHPOBATH TEXHOJIOTHYECKHE

npoiecchl B METAJTYPrHH H MaTepPHaioo0padoTKe

3HaTh

OcHoBHBIE 32aKOHOMEPHOCTH (HPU3HUUECKUX, PUIUKO-
XUMHYECKHX M TEIUIOBBIX MPOIECCOB; OCOOEHHOCTH
KOHCTPYKLMU arperaToB, CPECTBA KOHTPOJIS U
yIpaBiIeHUS METAJUTYPTUYECKUM IIPOU3BOJCTBOM

Ilepeuens meopemuueckux 60npocos K IK3ameHy:

1. Topenue yraepoaa y ¢bypM U cOCTaB rasza o JuinHe pypMeH-
HOro oyara. I3MeHeHue cocTaBa raza 1o BbICOTE IICUH.

1. TIpoTHBOTOK MaTrepualoOB W ra30B B JOMEHHOU neuu. [Ipuun-
HbI OITyCKaHUSI MaTEPUAJIOB B IOMEHHOM IE€Yn

2. IlpssMoe M KOCBEHHOE BOCCTaHOBJIEHHE OKCHI0B. OcoOEeHHO-
ctu. Ilokazarenu. CpaBHEHHE TIPSMOTO U KOCBEHHOTO BOCCTAaHOBA
JICHUS.

3. BoccranoBneHue KpeMmMHUS, MapraHila, BaHAJWsS W THTAaHA B
JOMEHHOM IIeYH.

4. (OO0pa3oBaHue YyT'yHa B IOMEHHOM TEYH.

5. IllnakooOGpa3oBaHue B JOMEHHOI MeYu.

6. IlepBUuHBINA, MPOMEKYTOUHBIH, KOHEUHBIH nutak. CocTaB KO-
HEYHOTIO IIIaKa.

7. W3 KaKMX OCHOBHBIX KOMIIOHECHTOB COCTOHUT CTaJICILIABHIIb-
HBIN ILIIJIaK

8. KoHCTpyKIus TOMEHHOH TMeYn W aBTOMATH3AIHs JJOMEHHOTO
npouecca

9. KoHCTpyKIUs CTaJeTUIaBHILHBIX arperaToB M MPHHIIUAIIEI UX
paboTHI.

YMmeTn

XapakTepHu30BaTh TEXHOIOIMYECKHUE ITPOLIECCH] B Me-
TAJTypruy; BBIOUPATh YIPaBISAIOLIME BO3ACHCTBUS;
KOPPEKTUPOBATh TEXHOJIOTMYECKHE MapaMeTphl

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

2. BrIOpaTh pEXUMBI TTOJIAYH TYThsSI B KUCIOPOTHOM KOHBEPTEPE,




CTpyKTypHBIii

DIIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS
KOMIETEHINH
[IPU TIepejiesie MUXTHI Pa3InYHOrO COCTaBa;
3. CkoppexTtupoBath 3ekTpuueckuii pexum padotst ICII B 3a-
BHUCHUMOCTH OT JIOJIM KHJIKOTO YYT'YHA B UICXOAHON METAJUIONINXTE.
Bnaners Haspikamu pacdera napaMeTpoB TEXHOJIOTMYECKOTO 3aoanusn na pewienue 3a0au u3z npogheccuoOHaNbHOU 0dACU:

npolecca; uHpopmanueln 0 COBPeMEHHBIX METaILITyp-
TMYECKHUX TEXHOJIOTUSIX U CII0CO0aX KOPPEKTUPOBKU
TEXHOJIOTMYECKUX ITapaMeTPOB

1. Ompenenuth pacxoJ, TEXHHYECKHM YHCTOTO KHCIOpOJa Ha|
MPOJIYBKY METAJIOMUXTHI, cocTosimei u3 100 T moma u 300 T xua-
KOT0 4yr'yHa, UMEIOIIEro XMMHUECKUN COCTaB OJIM3KUI K CpEeTHUM|
3HayeHusM coctaBa 4yryHoB [IAO «MMK»y, npu Bbll1aBke B KOH-
BepTepe aBTOKy30BHOHU cranu tuna 08FO. Bce Henocraronue nas-
HBIE PUHSTH CAMOCTOSTEIBHO.

2. Omnpenenutb, CKOJBKO H3BeCTH, coaepkameid 90 % CaO,
MOKHO 1osyuuTh U3 500 T U3BECTHSIKA, €CIIU B HEM COAEPXKUTCS 95
% CaCO3?

3. Ompenenuth COCTaB HAMEPTBO 00OXKEHHOTO JosiomuTa Cart-
KMHCKOI'O0 MECTOpOXJeHus, coaepxamtero 30,66 % CaO; 21,73 %
MgO; 0,2 % Si02; 0,25 % A1203; 0,43 % Fe203; 0,01 % Mn304;
46,72 % mn.n.m. (moTepu Npyu NPOKATUBAHHUH).

4. Paccumrtarh, CKOJBKO H3BecTH, conepxkamei 85 % CaO,
MOHO nonyduTh U3 1000 T u3BecTHsAKa AranmoBCKOIO MECTOPOX-
nenus ? VI3BecTHSIK AraroBCKOTO MECTOPOXKACHUS CONEepKUT 52,77
% CaO; 3,2 % MgO; 0,8 % Si02; 0,1 % S u 43,13 % n.m.o. (moTte-
PH pU IPOKAJTUBAHUN).

5. Ompenenuth BBIXOJ W COCTaB M3BECTH, MOIYYCHHOW W3 H3-
BeCTHsIKa TyprosikCKOro MECTOPOKIEHHUS, €CIIM B HEel Mocie 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. (moTepy Mpu MPOKATHBAHHH).

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




CTpyKTypHBIii
DIIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

7. Onpenenuth OKUCIUTEIBbHYIO CIIOCOOHOCTH arjiiomepara, co-
nepxkariero 60 % Feoom u 15 % FeO.

8. OmpenenuTh OKUCIUTEIBHYIO CIIOCOOHOCTh OKAJIMHBI, CO-
nepxkarieii 70 % Feoour u 73 % FeO.

9. Ckomnbko u3BectH, coaepxamieit 85 % CaO, notpebyercs s
onutakoBanus 0,7 % Si B 300 T KHAKOro MeTajia, €CIM OCHOB-
HOCTH LUIaKa-3,5?

10. Ha CKOJIBKO IIOBBICUTCS OCHOBHOCTH IIIAKA, €CIU K 35 T
nutaka, coaepixkaiiero 43 % CaO u 13 % SiO2 no6aBuTh 7 T U3Be-
ctH, coaepxamei 87 % CaO u 2 % Si02?




0) Ilopsinok mpoBeaeHHs] MPOMEXKYTOUYHOH ATTECTALMM, MOKA3aTeJd U KPUTEPHUU
OLlCHUBAHMUSL:

[TpomexyTouHas aTrectanus 1Mo JucHuiuinHe «OCHOBBI METALTYPrUY€eCKOro mpou3s-
BICTBA» BKJIIOYACT TEOPETHUYECKHE BOMPOCHI, MO3BOJISIOIIAE OIEHHTh YPOBEHb YCBOCHUS
00yJarmUMUCs 3HAHUH, U TPAKTUYCCKUE 33JJaHUS, BBISBIISIONINE CTETICHh C(HOPMUPOBAHHO-
CTH YMEHUH W BIIAJICHUI, TPOBOIUTCS B (hOpMe IK3aMEeHa.

IMoka3aTeu U KPUTEPUU OLIEHNBAHUS IK3aMeHA:

— Ha OIICHKY «OTJINYHO» (5 0ayIOB) — O0YYAIOIIUIICS IEMOHCTPUPYET BHICOKUH YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMaTHYECKOE€ M TIIyOOKOe 3HaHHE
y4eOHOTO MaTepuayia, CBOOOIHO BBIMOJHSICT MPAKTUYCCKHE 3aJaHus, CBOOOIHO ONEpUpPYeT
3HAHUSIMH, YMCHHUSIMH, TPUMEHSET UX B CUTYaIlUSIX TOBBIIICHHON CII0)KHOCTH.

— Ha OIIEHKY «Xopoio» (4 Oaia) — o0yJaromHics TEeMOHCTPUPYET CPEIHUN YPOBEHB
c(OpPMHUPOBAHHOCTH KOMIICTECHIIUH: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIOIYCKAFOTCS
HE3HAYUTEIIbHBIC OIIUOKK, HETOYHOCTH, 3aTPYJHCHUS MIPH aHAJTUTUYCCKUX OIEPALUsX, IMepe-
HOCE 3HAHWW U YMEHUH Ha HOBBIC, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLICHKY «YyJIOBJICTBOPUTEILHO» (3 0aiia) — 00y4aroUUics IEMOHCTPUPYET MTOPOTO-
BEIl YPOBEHb CPOPMHUPOBAHHOCTH KOMITETEHITHI: B X0OJI¢ KOHTPOJIBHBIX MEPOIPHUITHIA JTOITYC-
KalOTCsl ONIMOKH, MPOSIBIISICTCS OTCYTCTBUE OTNEIBHBIX 3HAHHWHA, YMEHHH, HABBIKOB, 00y4aro-
IIWICS UCTIBITBIBACT 3HAUYUTEIIBHBIC 3aTPYTHEHUS [IPH ONMIEPUPOBAHUY 3HAHUSIMU U YMEHUSIMU
IPU UX TIEPEHOCE Ha HOBBIC CUTYAIIHH.

— Ha OIEHKY «HEYJIOBJIETBOPHUTEIIBHO» (2 Oaia) — o0yJaromuics 1eMOHCTPUPYET 3HA-
Hus He Oonee 20% TeopeTHUecKOoro Marepuala, AOMYyCKaeT CyIIeCTBEHHbIE OIUOKH, HE MO-
JKET MOKa3aTh MHTEJUICKTYIbHBIC HABBIKH PEIICHHUS MTPOCTHIX 3a7ad.

— Ha OIICHKY «HEYAOBJICTBOpUTENBbHO» (1 Oamn) — oOydJaromuiics He MOXET MOoKa3aTh
3HAHHUS HA YPOBHE BOCIPOM3BEACHHS M OOBSCHEHHS WHPOPMAIUU, HE MOXKET MOKA3aTh WH-
TeJIEKTyallbHbIe HABBIKU PEIICHUs TPOCTHIX 3a/1a4.

8 YueOH0-MeTOqHYecKOe U HHPOPMALTHOHHOE o0ecTieueHne TUCHUILTHHBI (MOTYJIs1)
a) OcHoBHasi IMTEpPaTYpA:

1. OcCHOBBI METAJUTYprUYecKoro npousBojacTea : yueOHuk / B.A. burees, K.H. Bno-
BuH, B.M. Konokonsues, B.M. Canranuk. — Cankr-IlerepOypr : Jlanp, 2017. — 616 ¢c. —
ISBN 978-5-8114-2486-3. — TeKcT : 3IeKTPOHHBIH / DIEeKTPOHHO-OMOIMOTEUHAsT CUCTEMa
«JIanpy : [caiit]. — URL: https://e.lanbook.com/book/90165 (mara obparmenus: 01.09.2020).
— PexxuM poctyna: 1 aBTOpuU3. MOJIb30BATEEH.

0) /lonmoJiHUTeIbHAA JIUTEpaTypa:

1. Usnes, C.A. Metamnyprudeckue TeXHOJOTUHA. MeTauryprusi Y€pHBIX METaJIJIOB :
yuebHoe mocodue / C.A. Uenes, M.II. KimtoeB. — Mocksa : MUCHUC, 2017. — 45 c. — ISBN
978-5-906846-57-0. — Tekcr: DIEKTPOHHBIN / DNEKTPOHHO-OMONMOTEYHAs CHUCTEMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/108106 (mara oOparieHus:
01.09.2020). — Pexwum gocTyma: Ui aBTOPHU3. MOJIB30BATEIICH.

2.  be3boponos, FO. H. MapkupoBka ctaneit u cmiaBoB: YueOHoe mocodue / bezbo-
ponoB lO.H., I'annaxmeros 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 (mara obpamienus: 01.09.2020)

3. CrnemuanbHble CTaau U CIUlaBBl: YueOHoe mocobOme / KoBameBa A.A., JlomatunHa
E.C., Aaukuna B.U. - KpacrHosip.: CDY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekcr :
anekTpoHHbId. - URL: https://new.znanium.com/catalog/product/967770 (nara oOparueHws:
01.09.2020)



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. Meramnypruueckoe coipbe : yued. mocodbue / H.B. Mapuenko,
O.H. KoBtyH. - Kpacnosipck ; Cub. dbenep. yu-1, 2017. - 222 c. - ISBN 978-5-7638-3658-5. -
Teker : anekrponnbid. - URL: https://new.znanium.com/catalog/product/1031871 (nata 00-
pamenus: 01.09.2020)

Ilepnoanyeckas neyatb (;KypHaJIbl):

1. Hay4Ho-TeXHUYECKUIA U HAYyIHO-TTPOU3BOCTBEHHBIN xypHa "M3BecTus Beiciux Yueo-
HbIX 3aBeenuii. Yepnas Meramryprus". — URL: https://fermet.misis.ru/jour/index

2. HayyHOo-TeXHUYECKHI U MPOU3BOCTBEHHBIN KypHan «Metamrypr». — URL:
http://www.metallurgizdat.com/index.php

3. Hay4yHO-TeXHUYECKHI, TPOU3BOACTBEHHBIN B YydeOHO-MeToAnYecKui xypHan «lIpou3Bo-
ctBO nipokaTa». — URL: http://www.nait.ru/journals/index.php?p_journal id=7

4. Hayunsrit s)xypHan «Cranby. — URL: http://www.imet.ru/STAL/

5. HayuHo-TeXHMUECKUH U POU3BOACTBEHHBIN XypHal «YépHast Metamutyprus. brojierensp
HAyYHO-TEXHUUYECKOH 1 SKOHOMHUYecKoi nHpopmarmmy. — URL:
https://chermetinfo.elpub.ru/jour

6. Hayunsrii xypran «4épusie metamsiy. — URL: https://www.rudmet.ru/catalog/journals/5/
7. Journal of Chemical technology and metallurgy (ypHas XuMHYECKO#l TEXHOJIOTUU U ME-
tautypruu). — 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-TEXHUYECKUI KypHal «JluteitHoe mpoussoacTBo. — URL:
http://www.foundrymag.ru/

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

11. ExxeMecsiuHbIi HayYHO-TEXHUYECKHUI U MTPOU3BOJICTBEHHBIN KypHaN «MeTaioBeicHUE U
TepMudeckas oopadorka merauioy. — URL: http://mitom.folium.ru/

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

14. HayuHo-TexHu4eckuii )ypHain «MojenupoBaHie U pa3BUTHE MPOLIECCOB 00pabOTKH Me-
TayutoB gasiieHuem». — URL: https://omd-club.com/

15. Kypnan «Teopust u TEXHOJIOTHS METAILTypruyeckoro npoussozacreay. — URL:
http://ttmp.magtu.ru/ru/

B) MeroauyecKue yKa3aHus:

Konecuukos 10.A., bynanos b.A., Ctonsapos A.M. Meramryprudeckre TEXHOJIOTUH B BBICO-
KOIIPOM3BOJUTEILHOM KOHBEpTEpPHOM Iiexe: - Maruuroropcek: M3a-so Marauroropcek. roc.
TexH. yH-Ta uM. I .M. HocoBa

r) Ilporpammuoe odecnneuenue u UHTEepHeET-pecypcebl:
IIpoecpammnoe obecneuenue:

Haumenosanue 110 No norosopa CpOK A€NCTBUS 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 pacrmpocTpaHseMoe SecopouHo
7Zip CBOOOJIHO 0eccpouHO
pacnpocTpaHsieMoe

Humepnem-pecypcuol
1. Dnextponnass 0a3a mepuomuueckux wusmanmii East View Information Services, OOO
«ABUCx»: https://dlib.eastview.com/



https://new.znanium.com/catalog/product/1031871
https://fermet.misis.ru/jour/index
http://www.metallurgizdat.com/index.php
http://www.nait.ru/journals/index.php?p_journal_id=7
http://www.imet.ru/STAL/
https://chermetinfo.elpub.ru/jour
https://www.rudmet.ru/catalog/journals/5/
https://dl.uctm.edu/journal/web/home
http://vestnik.magtu.ru/
http://www.foundrymag.ru/
http://www.ruscastings.ru/work/396/6988
http://mitom.folium.ru/
http://www.nait.ru/journals/index.php?p_journal_id=8
https://omd-club.com/
http://ttmp.magtu.ru/ru/
https://dlib.eastview.com/

2. HanmonanpHas MHPOPMALMOHHO-aHANUTHYECKasl cucTeMa — Poccuiickuil HHAEKC HAy4YHO-
ro rurupoBanus (PUHLY): URL: https://elibrary.ru/project risc.asp

3. Ilouckosas cucrema Axaaemus Google (Google Scholar): URL: https://scholar.google.ru/
4. ndopmanronHas cuctema - EnnHoe okHO goctyna kK nHGpopMannoHHbIM pecypcam: URL:
http://window.edu.ru/

5. @enepanibHOE rocydapcTBEHHOE Ol0KETHOE yupexkaeHue «DenepalibHblil HHCTUTYT MPO-
MbIIeHHON coocTBenHocTH»: URL: http://www1.fips.ru/

6. Poccuiickas I'ocynapcTBenHas OuoOIMoTeKA. Karanoru:
https://www.rsl.ru/ru/4readers/catalogues/
7. DJIEKTPOHHBIE pecypchl OnbIMoTEKH MI'TY HM. I'.A. Hocoga:

http://magtu.ru:8085/marcweb2/Default.asp

8. YuuBepcurerckas nnpopmarrontas cuctema POCCH: https://uisrussia.msu.ru

9. MexnayHapoaHasi HayKOMeTpuueckas pedepaTuBHAs W IMOJTHOTEKCTOBas 0aza JaHHBIX
Hay4HbIX uzgannii «Web of sciencex:_http://webofscience.com

10. MexnayHapoaHas pedepaTuBHAs U IMOJTHOTEKCTOBAs CIpaBOYHas 0a3a JAHHBIX HAYIHBIX
u3nanuit «Scopusy: http://scopus.com

11. MexayHapoaHas ~ 0a3a  IMMOJIHOTEKCTOBBIX  JKypHasoB  Springer  Journals:
http://link.springer.com/

12. MexayHapoHas KOJUICKIIUS HAYYHBIX IPOTOKOJIOB IO PA3IMYHBIM OTPACISAM 3HAHUUN
Springer Protocols: http://www.springerprotocols.com/

13. MexnayHapoanass ©0a3a COpaBOYHBIX HW3JaHUH TI0O BCEM  OTpPAcisiM  3HAHUKN
SpringerReference: http://www.springer.com/references

14. ApxuB HayuHbIX XypHaJoB «HannoHanbHbIN 31€KTPOHHO-UH(OPMALIMOHHBINA KOHLIOPLIU-
ym» (HIT HOUKOH): https://archive.neicon.ru/xmlui/

9 MaTepuajibHO-TEXHUYECKOE o0ecnedyeHne JUCHUIIIMHBI

Tun u nazeanue ayoumopuu Ocnawenue ayoumopuu

VYuebHas ayIuTopus 1Jis TexHuueckue cpencTBa 00ydeHus, CyKalue 11 IpeacTaB-
MIPOBEJICHUS 3aHATUH JIeK- | JIeHUs y4eOHO nHpopMayu O00JIbIION ayTUTOPUU: MYJIbTH-
LIUOHHOT'O THIA MEAMMHBIE CPEACTBA XPAHEHHUS, IEPEJAUYN U IIPEICTaBICHHUS

yaeOHoi nndopmaruu. Criennanan3upoBaHHasi MeOelb

VYuebHas ayIuTopus 1Jis TexHuueckue cpencTBa 00ydeHus, CiyKalue 11 IpeacTaB-
MIPOBEICHUS JIaOOPATOPHBIX | JIEHUS Y4eOHOM nHpopMaly OOJIbIION ayTUTOPUU: MYJIbTH-
3aHATHN MEAMMHBIE CPEACTBA XPAHEHHUS, IEPEJAUYN U IIPEICTaBICHUS

yuebHo nHpopmanuu. CrnenuanusrupoBaHHas MeOeb
JlaGopaTopHO€e OCHAlIeHHUE:

- YCTAHOBKH 1O MOJACIIMPOBAHUTIO CTAJICIINIABUJIBHBIX ITPOLEC-
COB;

-MOJCIN JJIA U3YUCHUS OINITUMAJIBHOTO PEKHNMaA 3arpy3Ku Ma-
TEPHUAJIOB B I1€Yb ¥ ONITUMAIBHOTO PACIIPENEICHUEM CII0S
IIUXTOBBIX MAaTCPHUATIOB Ha KOJIOIITHUKE,

- MOJIEJIb JJISl U3y4eHUs (PU3NYECKOTIO COCTOSHUS 30HBI FOpe-
HH.

- MOJIEIIH /ISl U3YUEHUS YCIOBUI HENIPEPHIBHOTO IBUKEHUS
MaTepHaJIoB B JOMEHHOM M€YH U ONPENEIIAIOEH POIH CHIIO-
BOT'O B3aMMO/JICHCTBHS ITOTOKOB LIMXTHI U Ia3a,

- YCTAaHOBKH ISl U3y4eHUs! GU3NYECKUX CBOMCTB MaTeprasioB
- MOJIEJIY 110 U3YYEHHIO POBHOCTH CXOJA IIUXTHI

VYyeOHnast ayquTopus A Kommrotepras Texuuka ¢ makerom MS Office, ¢ monkiroue-
TPYNIIOBBIX U UHIUBU]TY- HUEM K ceT «IHTepHET» U ¢ JOCTYIIOM B JIEKTPOHHYIO HH-
QJIbHBIX KOHCYJbTAIMil, Te- | opMannoHHO-00pa3oBaTeNbHyI0 cpeqly yHuBepcurtera. Cre-
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Tun u nHazeanue ayoumopuu

OcHawenue ayoumopuu

KYIIEro KOHTPOJIS U Mpo-
MEXYTOYHOM aTTecTaluu

UATH3UPOBaHHAs MeOeTh

Tlomenienue qjst caMoOCTO-
SITEIbBHOU PabOThI

Kommbrorepnas Texuuka ¢ nakerom MS Office, ¢ monkiroue-
HHEM K ceTH «VIHTepHEeT» ¥ C IOCTYIIOM B JIEKTPOHHYIO WH-
dbopMaImoHHO-00pa3oBaTeIbHyl0 cpeny yHuBepcutera. Crie-
[HATM3UPOBAaHHAs MeOCITh

ITomemmenne nJis1 XxpaHe-
HUS M IPOPUIaKTHYe-
CKOro 00c/yKuBaHHSA
yueOHOro 000pya0BaHusl

Crennanu3upoBaHHas MeOeIb: CTeIUIAKHU I XpaHEHUs
y4eOHOTr0 000pYyI0BaHMS.

WHCTpYMEHTHI 17151 pEeMOHTa yu4eOHOT0 000py10BaHMS.
Ikadbr Ui XpaHeHUsT y4eOHO-METOAMYECKON JTOKYMEHTAIIHH
1 MaTepUajoB




