MUHUCTEPCTBO OBPAZOBAHMSI U HAYKH POCCUACKON ®EJIEPAIIAA

deepanbHoe rocyaapersenioe G1opkeTHOE 00pa30BaTENbHOE YUPEKIACHHE
BhICIIET0 00pa3oBaHus
«MarHuTOropCKMil rocy IapCTBEHHbIH TeXHUYECK Ui yaupepenter um. [.U. Hocosan
W TE

L2, 5 as) —=——YTBEPKIAIO
T T e oh U JlMpeKTop MHCTHTYTA
A%\ n A.C.CaBHHOB

D o «20» oxtabps 2016 1.

PABOYAS [TPOI'PAMMA JIMCLIUTIIMHbBI
TEOPUS U TEXHOJIOI'MA OKYCKOBAHMWA JKEJIE3HBIX PY/]T

Hartpasiicne noaroToBKy
22.03.02 Merauyprus

[Ipoduas nporpamMmbl

Mertajuyprus YEpPHbIX METAILIOB

YpoBeHb Bhiciiero obpasosanus — bakanaspuar
[TporpaMma NOAroTOBKH - aKaJeMHyeckui DakaraBpuar

dopma 0byueHus

3a04HAas
Huncruryr MeTanaypruu, MalHHOCTPOCHHSA H MATEpPHATO00pabOTKH
Kadenpa TeXHOMOIHH METAULYPIHH W JIHTEHHBIX [IPOLIECCOB
Kype 4
Marauroropek

2016T.



®IOC BO no sanpasienylo NoAroToBKH

PaBosas MPOIPAMMA COCTARICHE HA OCHOBC
MORH P® ot 04.12.2015 . Ne1427

22.03.02 MeTanaypris. YIBCP/KRICHHOIO TPHKAION

PaGouan nporpasma paccmMoTpena 1 o00peHa Ha sacelanny kadeapu Texnonornmn
2 2016 (nporoxon Ne 2)

METATTYPrui H THTERILIX TPOLEccos «12 » oxradp:

3as. kadeapoh P /K. H. Baosuu /

.4'/-‘

PaGouas mporpamma 0A00peHa MOTOAMYECKON KOMHCCHEH HHCTHTYTA MCTAIYPIHM,
2016 (nporoxon No 2)

MALIHHOCTPOCHHA I marepuanoodpatioriu «20» oxradps

[Ipescenares 7 A.C.Capunos /

PaGouasi (pOrpaMMa cocTapIeHa

KalyL TEXH. HayK, ot Kad. TMtTIl /| U. B, Maxapona/
.

Penensent:

Jinpexrop QOO «lllnakceppuery, K11
Peel | - peumin AB.1

/

J
f

/



JINCT perncTpanuu H3MeHeHHH U JOIO0IHeHHi

Ne Pazgen PIIJ] Kpatkoe conepxanue Jata, Ne Tloamucs 3aB.
n/m (Momyns) H3MeHEeHHS/ TOTIOTHEHUS MIPOTOKOJIA Kagenpoit
3aceaHus
kadeapsl
1 8 KoppekTupoBka crmcka Nel ot N
JIULIEH3HOHHOTO 00ecIIedeHUs 31.08.2017 /
M
2 3,4,6,7 Koppektuposka padoueit Nel ot N
TIPOrPaMMBbI 31.08.2017 /
1
3 8 KoppekTupoBka crmcka Nel ot N
JHIEH3HOHHOI0 00eCIIeYeH S 04.09.2018 /
—y
4 8 KoppekTupoBka crmcka Nel ot N
JIHTEepaTypsl 04.09.2018 /
M
5 8 KoppekTupoBka crmcka Ne5 ot N
JIMIIEH3HOHHOT'O 00eCTIeYeH A 31.10.2018 /
o «
6 3,4,6,7 KoppektupoBka padoueit L
IIPOTPaMMBI Nel ot /
04.09.2019 v
7 8 AxTyamm3amus yae6Ho- Nel ot J
METOIHYECKOTO H 31.08.2020
HH()OPMAIHOHHOTO =

o0ecredeH s TUCITUIITHHBI




1 [lesn ocBOEHMSI JUCITUNJIMHBI

Heanb ocBoeHusi AuCHUIIMHBI «Teopuss U TEXHOJIOTHUS OKYCKOBAaHHUS KEJE3HBIX PyI»
aBiseTcss (OPMUPOBAHUE Y CTYICHTOB IPEACTaBICHUNA 00 OCHOBHBIX MPHUHIIMIIAX OKYCKOBaHUS
TOHKUX KOHIIGHTPATOB W MEIKHUX JKEJIE3HBIX Py, OOIeM YCTpOHCTBE OOOpYHOBaHUS IS
MOJTOTOBKU PYJ K JIOMEHHOM IJIaBKe, O METO/1aX BBIMIOJIHEHUSI HEOOXOUMBIX PACUETOB.

2 MecTo TUCUMILIMHBI (MOYJIS) B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl
NMOAr0TOBKH (aKajiaBpa

Jucuunnnnaa «Teopus W TEXHOJIIOTUS OKYCKOBAHUS OJKEJIE3HBIX pPyA» BXOAUT B
BapHUaTUBHYIO 4acTh 010Kka 1 00pa3oBaTebHOM MPOTPaMMBI.

HucuuiuinHa «Teopust W TEXHOJIOTHS OKYCKOBAaHMS JKEJE3HBIX pyI» BXOIUT B
JUCLUTUIMHBI IO BEIOOPY 00pa30BaTeIbHOM MPOrpaMMBI.

YcnenHoe ycBoeHHE MaTepuana MpeanoaraeT 3HaHue CTYAEHTaMH OCHOBHBIX IOJIOXKEHUI
CJICAYIONINX JACIUIUINH:
— Maremaruka,
—  Xumus;
—  dusnueckas XUMus;
—  Hcropus merannypruu /MlcTopusi TEXHUKH;
—  OCHOBBI METANTYPrUYECKOr0 IPOU3BOJICTBA.

3HaHUS W YMEHHUS CTYJIEHTOB, IOJyYEHHbIE NPU H3YYEHUH IUCLUIUIMHBL «Teopus u
TEXHOJIOTHS ~OKYCKOBAHHUS JKENIE3HBIX pya» Oyayr HEOOXOAUMBI TIPH  MPOXOXKICHUH
NPOM3BOJICTBEHHON - TMpPAaKTHKE 10 TIOJIYYECHUIO MPO(PECCHOHATBHBIX YMEHHH U OIbITa
npodeccuoHaIbHON NesITebHOCTH, IPOM3BOJICTBEHHON—TIPEIUTLIIOMHOMN HPAKTUKH,
BBINOJIHEHUH BBITYCKHOW KBaTH(PUKAIIMOHHOHN paboTEhI.

3. Komnerenuuu ofydamwinerocs, ¢opMupyemMble B pe3y/abTaTe OCBOEHHs
AUCHUILUIMHBI H IIJIAHUPYeMble pPe3yJIbTaThl 00y4eHHs

B pesynbrare ocBoeHUs TUCHUILUIMHBI «Teopusi U TEXHONOTHSI OKYCKOBAaHUS KEIE3HBIX PyII»
0o0ydJaronuics 10JKeH 00J1a1aTh CIeIYIONMMUA KOMITETCHITUSIMU:

CrpyKTypHBII
3JIEMEHT [Inanupyemble pe3yabTaThl 00ydeHUs
KOMIIETEHIINH
I1K-1 - cnoco0HOCTBIO K AaHAJIN3Y U CHHTE3Y
3Harb — OCHOBHBIE  3aKOHOMEPHOCTH  XMMHUYECKMX U  (U3UKO-XUMHUYECKUX
IIPOLIECCOB;

— ocobeHHOCTH IMPpONECCOB OKYCKOBAaHUA KEJIC30PYAHBIX MaTCPHUAIOB,
— IIOKA34aTCJIM Ka4CCTBA UCXOAHOTO ChIPbS 1 OKYCKOBAHHBLIX MAaTCPpHUAJIOB

YmeTb — paccuMThIBaThb ¥ aHAJIMW3MPOBATH XUMHUYECKHE U (PU3MKO-XMMUYECKHE
IIPOLIECCHI;

— OCYLIECTBJIATH OILIEHKY KauecTBa ChIpbs, IMOJIYHPOAYKTOB M TOTOBOIO
MPOAYKTA M0 pe3yabTaTaM JIAOOPATOPHBIX aHATU30B

— OCYLIECTBJISITh aHAJIN3 Ka4yecTBa rOTOBOM MPOAYKIIUU

Brnaznets — TEOpHEH U TEXHOJIOTHEW IMPOU3BOJICTBA arJioMepaTa U OKaThIIIEH;
— HABBIKAMM I10OJIyYEHHUs NIPOAYKTA HAJUISKALLET0 Ka4eCTBa

IIK-2 - cioco0HOCTHI0O BBIOMPATH METOAbI HCC/IeI0BAHMSA, IVIAHUPOBATH U MPOBOAUTH
HEOﬁXOZ]I/IMble IKCIMICPUMEHTBI, HHTCPINPETUPOBATH PE3YJbTATHI M 1€J1aTh BBIBO/IbI




CTpyKTypHBII

3JIEMEHT [Mnaaupyemblie pe3yabTaThl O0yUeHUS
KOMIIETCHIIUU
3HaThb —  TEXHOJIOTMIO Ipollecca CHEKaHUA U OKOMKOBAHUA MEJKUX PYA U TOHKHUX
KOHIIEHTPATOB;
—  METOAbl KOHTPOJISI TEXHOJOTHM IMPOLECCOB OKYCKOBAaHUS MEIKUX Pyl U
TOHKHUX KOHIIEHTPATOB;
—  COBpEMEHHBIE METOABl OKYCKOBAaHMSA MEJIKUX pPyd M TOHKHX
KOHIIEHTPATOB;
—  METOAUKY UCCIEIOBAHUS MPOLIECCOB OKYCKOBAHUS MEIKUX Pyd U TOHKHUX
KOHIIEHTPATOB
YMers — BBIIOJHATEH PACUYETHI COCTABA IINXTOBBIX MAaTEPHUAIIOB;
— TMPOBOJUTH HEOOXOAMMEBIE MCCIICIOBAHUS MPOIIECCOB OKYCKOBAHUS MEJIKUX
PYA ¥ TOHKUX KOHIIEHTPATOB;
— NOOAJECPXUBATH 3aJaHHbIC 3HAYECHUSA TEXHOJOTMYECKUX MapaMeTPOB
Buaners —  METOIHKOU mnpolecca IMOJTOTOBKHU IIUXTOBBIX MaTepuaaoB K

OKYCKOBAHHIO;
HaBBIKAMU MPOLIECCa OKYCKOBAHUS MEJIKUX PYA U TOHKUX KOHIIEHTPATOB;
METOaMHU OLIEHKU KaueCTBa OKYCKOBAaHHOI'O ChIPbS;
METOAMKOHN HCCIIEeI0BAHUS IPOIIECCOB OKYCKOBAHUS




4 CTpyKTYpa U coJepkaHue JUCUUIIIHHbI

OO6m1ast TpyI0€MKOCTh JUCIUIUIMHBI COCTABIAET 5 3aueTHble enunuibl, 180 akaz. yacoB, B TOM yucIe:

—  KOHTakTHas pabora — 25,2 akaj. 4yacos:

— ayauTopHas — 22 aKaj. 9acoB;

— BHeayauTopHas —3,2 aKajl. 4acoB
—  camocrosTensHas pabora —146,1 akan. 4acos;
— TMOJroTOBKA K SK3aMeHy — 8,7 akaj. yaca

AynutopHas . ~
KOHTaKTHAas w ==
< Q
pabota = g @DopMBbI TEKYILEro =y q:)
(B akax. yacax) | 5 4 KOHTPOJISI YCIIEBAEMOCTHU 2o
Pasnen /Tema = . 9 2 E
R Bun camocrositensHOI paboTh U IPOMEXYTOYHOMH 2 Z
JUCLUIIINHBI o < = g
x| T ow 5 2 arrecranuu o =
S| < = = S
o| 5| 2E| EE| 28 =5
o = =R S O 3 =
218|952 <S¢ o
| Bl B »| B & o §
1. ITouck IOIIOIHUTEIILHON
UH(pOpMALIUHU IO TEME JIEKIIHOHHOTO OTueT o BBINOJIHEHUN
1 [IIuxTOBBIE YCIIOBHS OKYCKOBaHUS Marepuaia IIPaKTUYECKON
I1K-1 —3yB;
MEJIKUX JKEJIE3HBIX Py U TOHKHX 4 |1| 2/1 | 4/2 40 2. IloaroroBka u oopmieHue paboTbiNel MK-2 — 3vE.
KOHIICHTPATOB pe3ynbpTaToB JlabopatopHoit padoThl Nel | 3ammra mabopaTopHOn B,
3. BeinosnHeHHe MPaKTUYECKOH paboThI paboTel Nel
Nel
1. ITorck 1ONOIHUTENBHOM
UH(POPMAILIUH TI0 TEME JIEKIIMOHHOTO OTueT 0 BBHITIOTHEHUN
2 TexHONIOTMM OKYCKOBAaHHUS MEJIKUX o
KEJIE3HBIX Py U TOHKHX varepuara MPAKTIHECKOU [1K-1 — 3yB;
Py 4 | 2| 4/1 | 4)2 40 2. IloaroroBka u oopmireHne paboThINe2 B,
KOHIIEHTPATOB: MPOU3BOJICTBO ~ . | TIK-2 —3yB;
9 pe3yabTaToB JabopaTopHOil paboTsl Ne2 | 3amura 1abopaTopHOM
arjomeparta, oKaTblIlei, OpuKeToB .
3. BeimonHeHue npakTuieckoi padboTsl pabotbr Ne2
Ne2
3 KauectBo arnomepara u 112 - 2 40 | INouck DONOTHUTENBHON HH(pOpMAIHU Otuer I1K-1 —3yB;




okaTeimei. CriocoObI MTOBBIIICHHS 10 TEME JIEKIIMOHHOI'0 MaTepuasia [1K-2 — 3yB;
KaueCcTBa OKYCKOBAaHHOTO ChIPbA.
Brnusinue pa3nuyHbix pakTopoB HA
KaueCTBO OKYCKOBAHHOTO ChIPhS
. Otyer
4 NarencuuKamnms mporeccon i ) 26.1 [Touck TOMOTHUTENBHON HHPOPMAITIH BLIIONHCHIC [IK-1 —3yB;
OKYCKOBAaHUS KE€JIE30PYHOTO ChIPbS ' 10 TEME JIEKIIMOHHOT'O0 MaTepuaia " [1K-2 — 3yB;
KOHTPOJIbHON pabOoThI
Hmozo no oucyunnune 6/2 | 10/4 | 146,1 Ixzamen




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jdns  peanuzanyi  NpeAyCMOTPEHHBIX BUIOB  y4eOHOM pabOTBI B KadecTBe
0o0pa3oBaTeNbHBIX TEXHOJOTMH B MNpenofaBaHuu JUcUMIUIMHBL «Teopus M TexHOIOrUs
OKYCKOBAHMsI  JKEJIE3HBIX pPyA» HCIOJIB3YKOTCS Kak TpaAMLMOHHasT U MOJYJbHO-
KOMIIETEHTHOCTHAsl TEXHOJIOIMHU, TaK U TEXHOJIOTHsSI TPOOJIEMHOI0 M HHTEPAKTUBHOI'O O0yUYEHHUS.

Jlekuuu mpoxomAT Kak (opme HH()OPMAIIMOHHBIX JIEKIUH, Tak U B (QOpMe JEKIIHii-
KOHCYJIbTAllMi, TA€ TEOPEeTHUECKUH MaTepuall 3apaHee BbIIAeTCsd OO0ydarolumces s
CaMOCTOSITEJIBHOTO M3y4Y€HUSs, JUIsl MOATOTOBKM BOIPOCOB JIEKTOPY, TaKMM 00pa3zoM, JEKLUs
IPOXOAUT NO THUIY BOIPOCHI-OTBETHI-TUCKyccus.  MHorma mekuuu NOpoxoAsT B BHUIE
IpOOJIEMHON JIEKIIMM C OCBEIIEHUEM pa3JIMYHBIX Hay4YHbIX IOAXOAOB K IIOCTaBJICHHOMN
npoOieme.

B u3noxxkeHuM JNEKIUMOHHOTO MaTepuanga W IpU IPOBEACHUM IPAKTHUUECKUX 3aHATUN
IPEANonaraeTcsl nepexosl OT PenpoIyKTUBHBIX METOJOB OOyY€HHs K YaCTUYHO-TIOMCKOBBIM U
HCCJIEIOBATEIbCKUM METOJaM, Pa3BUBAIOIIMM JIOTHUECKOE, TEOPETUUECKOE MBIIICHUE, YMEHHUE
apryMEHTHpOBaTh U OTCTAaUBaTh COOCTBEHHOE NMOHMMaHue Bompoca. C 3TOH Lenblo BO3MOKHO
UCII0JIb30BaHUE METOJI0B 3BPUCTHUECKUX BOIPOCOB U OPAIIHCTOPMUHTA (MO3TOBOW aTaku).

B xone 3aHATMIl npeanosiaraercsi HUCMONb30BAHUE KOMILUIEKCA HHHOBAI[MOHHBIX METO/I0B
AKTUBHOTO OOYYEeHHUS CTYACHTOB, BKIIOYAIOIIETO B CEOSL:

- CO3/1aHue NPOOJIEMHBIX CUTYAIMH € TIOKa3aTeIbHBIM pPEeLIeHHEM MPoOIeMbl IPENOAaBaTEIeM;

- CAaMOCTOATENBHYIO TIOMCKOBYIO JEATENBHOCTh B PEIICHUH Y4eOHBIX MpoOJeM, HapaBiIsieMylo
IpernoJiaBaTeseM;

- CaMOCTOSTEIbHOE pelIeHUE MPOOJIEM CTyIEHTaMU 0]l KOHTPOJIEM IIPETIOAaBaTEsl.
Peanuzanus MHHOBAIMOHHBIX METOJIOB OOYYEHHS BO3MOXKHA C HCIOJIb30BAHUEM CIIEIYIOLINX
IPUEMOB:

- HHCTPYKTaX CTYAEHTOB II0 COCTABJICHHMIO TaOJuL, cXeM, IpadUKOB C IPOBEIACHUEM
MOCJIEAYIOLIEro UX aHAJIN3a;

- TNPUMEHEHUE DPEKOMEHJAIUN IO COCTaBJICHHUIO TE3MCOB U KOHCIIEKTOB II0 IPOYUTAHHOMY
MaTepuany;

- packpbITHE MperojaBaTelieM NPUYMH M XapakTepa HeyJad, BCTPEYaroIIUXCs NMPH pPElIeHUuU
npo0Jem;

- IGMOHCTpalts aIbTEPHATUBHBIX MOJIX0J0B K PEHICHUI0 KOHKPETHOM MPOOJIEMBI;

- aHaJIM3 TIOJYYEHHBIX PE3yJIbTaTOB M OTHICKAHME IPAHULl UX TPUMEHUMOCTH;

- NCTIOJIb30BAHUE 3a/IaHUM I CAMOCTOATENIbHOU PaOOThI ¢ U30BITOYHBIMU JAHHBIMU.

Ha naGopaTopHbIX 3aHATHUSIX CTYAEHTHI 3aKPETISIOT 3HAHUS, TOJIyY€HHbIE HA JIEKLIMOHHBIX
napax.

[Tpu mpoBeeHUU MPAKTUYECKUX 3aHATUNA HEOOXOAMMO IIEJIEHANIPABIEHHO NEPEXOAUTH OT
PENpOIYKTUBHBIX METOJ0B O0YyYEHMs K YaCTHUYHO-ITIOMCKOBBIM M HCCIIE0BATEILCKUM METOJIaM,
pa3BHBasl JIOTUYECKOE MBIIIEHUE, YMEHUE apryMEHTUPOBAaTh W OTCTauBaTh COOCTBEHHOE
noHuMaHue Bompoca. C 3TOM LENpl0 BO3MOXHO HCIIOJIIB30BAHUE KaK TPAJUIUOHHOM, Tak
poOJEMHOM M HHTEPAaKTUBHON 00pa30BaTEIbHBIX TEXHOJIOTHIA.

Ha  3ansaTmsx  menecooOpa3HO — HCIONB30BaThb  TEXHOJOTHIO  KOJUIEKTHBHOTO
B3aMMOOOYyYEHHs, COBMeElIas €€ C TeXHolorue mnpobremHoro oOyuyenus. Ilpu sTom
HE00X0/IMMO MOBBIIIATH TO3HABATENIbHYIO AKTUBHOCTh CTY/IEHTOB, OPIaHU3Yys CaMOCTOSTEIbHYIO
paboTy Kak MCCIe10BaTENbCKYIO TBOPUECKYIO JEATEIBHOCTD.

Crnenyer uCHONB30BaTh KOMIUIEKC MHHOBAIIMOHHBIX METOJIOB AaKTHBHOTO OOyuyeHwHs,
BKJIIOYAIOIINH B ceO0s:

- co3JaHuEe TMPOOJIEMHBIX CHTyallMd C T[IOKa3aTeJbHbIM pElIeHHEeM MpoOIeMbl
npernojaBaTesieM U 0e3 HEero;

- CAMOCTOSITENIbHYIO TIOMCKOBYIO JIEATENIBHOCTh B PELICHUH MpoOJIeM, HaIpaBiseMyro
IpernoaaBaresem;

- CAaMOCTOSITEJILHOE pelIeHHe MPpobIeM 00yUJaroIUMUCs 1O KOHTPOJIEM MPETo1aBaTes.
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Peanu3zanuss WHHOBAIIMOHHBIX METOJOB OOy4YeHHS BO3MOXKHA C HCIOJIH30BAHUEM
CJICAYIOIINX TIPUEMOB:

- pacKkphITHE TIperojaBaTelieM MPUYNH M XapakTepa HeyAad, BCTPEYAIONIMXCS MPH
peIIeHUu IpoodIeMm;

- IEMOHCTpAIHsI PA3HBIX MOJX0/I0B K PEIICHUIO0 KOHKPETHON MPOOIEMBI;

- aHAJTU3 TIOJTYYCHHBIX PE3yJIbTaTOB M OTHICKAHHE TPAHMI] UX IPUMEHHUMOCTH U JIp.

[Ipu TpoBeAcHWM 3aKIIOYUTEIHLHOTO KOHTPOJS HEOOXOAWMO BBISIBUTH  CTEIICHD
NPaBUWIBHOCTH, O0beMa, TIIyOWHBI 3HAHWI, YMEHUH, HABBIKOB, TMOJYYCHHBIX MPH H3YYCHUU
Kypca Hapsily C BBISIBICHUEM CTEIIEHU CAaMOCTOSITEIbHOCTH B IPUMEHEHHUH TTOJTyYEHHBIX 3HAHUH.

CamocrosTenbHass paboTa CTYICHTOB JIOJDKHA OBITh HamlpaBicHAa Ha 3aKpEIUICHHE
TEOPETUYECKOT0 MaTepuaia, U3JI0KEHHOTO MperoiaBaTesieM, Ha IPOopaboTKy TeM, OTBEJCHHBIX
Ha CaMOCTOSITEIIbHOC W3y4YeHHWE, Ha TOATOTOBKY K 3aHSITHSM, IIOATOTOBKY K HMTOTOBOM
aTTEeCTAaIUU.

[lpy mpoBeACHWU 3aKIFOYUTEIILHOTO KOHTPOJS HEOOXOIMMO BBIIBUTH — CTEIICHB
MPAaBWIBHOCTH, O0beMa, TIyOWMHBI 3HAHWHM, YMCHWI, HABBIKOB, IMOJIYYCHHBIX MPU H3YYCHHUH
Kypca Hapsily C BbISIBICHHUEM CTCIICHH CAMOCTOSTEIILHOCTH B IPUMEHEHHUH TTOJTYYCHHBIX 3HAHHU.

6 YueOHO-MeTOAMYECKOE 00ecrieyeHre CAaMOCTOATEeIbHOI padoThl 00y4ar0IHXCH

Bonpocel mjist  camMmonpoOBEpPKH MPEICTABIECHbl B BHUAE MNPAKTHUKO-OPUEHTUPOBAHHBIX
3alaHUi  JJI BBIIOJIHEHUSI PACUYETOB IO MPOU3BOJICTBY OKYCKOBAHHOTO ChIPbS U IS OLICHKU
WCIIOJb30BaHMS TPOU3BOACTBEHHBIX M TEXHOJOTMYECKHMX JaHHBIX. Takke BOIPOCH IS
CaMOIIPOBEPKH MPEACTABICHBI TCOPETUUECKUMH BOIIPOCAMH, TPEOYIOIIUE Pa3BEPHYTOTO YCTHOTO
OTBETa, TMO3BOJISIIOIINE TPOBEPUTH YpPOBEHb YCBOCHUS 3HAHMM W OCBOCHHS OOIMX U
poecCHOHANBHBIX KOMIETEHIIUN MO TUCIUILINHE.

[To mucummnmHe «Teopuss U TEXHONOTMS OKYCKOBAHMS KEJIE3HBIX PyA» MPEeAyCMOTpPEHA
ayIUTOpHAs ¥ BHEAYAUTOPHAsI CAMOCTOSTEIbHAs paboTa 00yUYaroIXCs.
CamocrosiTenbHas paboTa CTyIEHTOB MPEINOJIaracT BhIMOIHEHUE KOHTPOJIBHBIX padoT

le/lMepH])Ie BOIIPOCKHI JIAA MOATOTOBKH K 0TYETAM 110 U3yYa€MbIM TEMaM

1. Onwucarb TpeOOBaHUS JOMEHIIHUKOB, MIPEIBABISEMBIX K Ka4eCTBY arjoMepaTa U OKaThIIICH.

2. IlepeyucnuTh KOMIIOHEHTHI ariiOMEpallMOHHON HIMXTHI. YKa3aTh IENb BBOJA U KPYITHOCTh
Ka)KJ0TO KOMITOHEHTA.

3. OmpenenuTh THITBI OKYCKOBAHHOTO JKEJIE30PYTHOTO CHIPhS IO MPEACTABICHHBIM 00pa3iiaM.

4.  Omnwucate dTanbl MOATOTOBKUA arjIOMEPAIlMOHHOW MIUXTHl K criekaHuio. OOBSICHUTH IIENb
KaXJIOTO dTamna. YKazaTrh UCTOJIb3yeMoe 000pyI0BaHNE.

5. CocTaBUTh TEXHOJIOTHYECKYIO IIETIOUKY MTPOU3BOJICTBA OKATHIIICH.

6. OOBSICHUTH HEOOXOIMMOCTh M KOJMYECTBO J00ABISIEMOr0 W3BECTHSKA B IMpolleccax
OKYCKOBaHHSI.

7. OnucaTh pa3nu4us B TEXHOJOTHSIX OKYCKOBAHHS JKEJIE3HBIX Py U KOHIICHTPATOB.

8. VYkazarb KOHTPOJHMpYEMBIE IapaMeTphl ariioMepanuoHHoro Tporecca. OOBICHHUTH
HEO0OXOIMMOCTh KOHTPOJIS.

9. CocTaBUTh TEXHOJOTHYCCKYIO TIOCIICIOBATEIIEHOCTD MTOJTOTOBKH JKEJIE3HBIX PY/ K JOMEHHOU
IJIaBKeE.

10. Vxkazarh HEOOXOAMMOCTh M CHOCOOBI TMOBBIMIEHUS TAa30MPOHUIIAEMOCTH CIIEKAEMOTO CIIOS
P arjioMepary.



11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.
23.

24.

25.
26.
27.

28.
29.

30.
31.
32.
33.

34.

35.
36.

37.
38.
39.

OOBSCHUTh BIMSHUE CKOPOCTH (UIBTpAIMM BO3AyXa 4Yepe3 CIeKaeMbId  CIION
arJIoMepalMoOHHOM IUXTHl HA CKOPOCTh MpOIlecca CIeKaHUs

OOBSICHUTP M3MEHEHHE pacxoja TBEPJOTrO TOIIMBA B arjoOMEpPallMOHHYIO WIMXTY MpHU
MOBBIIIEHUH OCHOBHOCTH arjioMepara.

OOBsACHUTH 3HaYeHHE TBEpAO(A3HBIX PEaKlUil B arjJlOMEpPallMOHHOM IIPOIECCe U MpoLecce
00>Kura OKaThIIIEH.

KoHTponb 0koHYaHUs arfioMepaliioOHHOr0 Ipolecca Ha arjloMalluHe.

OO0bsicHUTD BIUSTHUE (PA30BOr0 COCTABa arjioMepara Ha ero MPOYHOCTb.

OOBSICHUTD TEXHOJIOTUIO TEPMOOOPAOOTKHM arjiocreka Kak croco0a MOBBIIICHUS KauecTBa
arjiomepara.

OOBSCHUTD TEXHOJOTHIO JABYXCIOMHOTO CHEKaHUS Kak croco0a IMOBBIINICHUS KadyecTBa
arjiomepara.

OOBSICHUTD TEXHOJOTHIO MPEIBAPUTEIHLHOTO MOAOTPEBa MIMXTHI KaK CIOCO0a MOBBIMICHUS
KayecTBa arjioMepara u HHTeHCH(DHUKAIMK arJioMepaliioHHOTo Mpoliecca.

Ornucath BIMSHAE OCHOBHOCTH arjioMepara Ha ero KauecTBo.

OOBSICHUTH TEXHOJIOTHIO IPOU3BOJICTBA arjioMepara ¢ J00aBKOH K aryIoMIUXTE T0JIOMUTA KaK
croco0a MOBBIIIEHUS KayecTBa arjioMmepara.

Onucath  crocoObl  HMHTCHCHU(UKAIIMHM  arjiOMepanuoHHOTO  mporecca.  OOBSICHUTH
HEO0X0IMMOCTh MHTEHCH(PHUKAIINH.

Onucarb TEXHOJIOTHIO TOATOTOBKU HMIMXTHI K OKOMKOBAHHUIO.

Onucarh COCTaB MIUXTHI Ha MPOU3BOACTBO OKarbilieil. OOBACHUTH 1LIETh BBOAA KaXKIOTO
KOMITOHEHTA.

Onucath TEXHOJIOTHMIO TPOM3BOJCTBA CHIPHIX OKAaThIIEH. YKazaTh HCIOJIb3yeMOe
o0opyoBaHue.

OOBSICHUTD TEXHOJIOTHIO 00XKHUTa OKATHIIIeH. YKa3aTh UCMONb3yeMoe 000pyI0BaHHUE.
Vkazarp paznuuusi CBOMCTB arjioMepaTa U OKaThIIIEH.

Kakue mapameTpbl KOHTPOJUPYIOTCS 1O XOAy Tipoiiecca aryoMepanuud. OOBsSCHUTH
HEO0OXOMMOCTb.

Kaxkas 30Ha B criekaeMoM ciioe HanboJiee COMPOTUBIIAETCS MPOXOTy ra3oB. J[aTh mosicHeHus.
Brnustnue ckopoctu puiIbTpaniny Bo3ayxa 4epe3 CIeKaeMblid CJIOM arioMepariiOHHON TUXThHI
Ha Tpolecc.

CrniocoOwbI oBKINIEHUS KadecTBa ariomepara. JJo6aska k armomuxte MgO.

[1pon3BOACTBO CHIPBIX OKATHIIIEH.

TexHomornueckas 1enoyka npou3BOJICTBA arjioMepaTa U OKaThIIIEH.

OOBSICHUTP HEOOXOIUMOCTh OXJXKJICHUS arjoMepara Mepea OTIPaBKOW €ro B JIOMEHHBIN
nex. OnucaTh TEXHOJIOTHIO OXJIAKICHHUS.

OTtanbl TOATOTOBKUA  arJIOMEpalMOHHOW IWXTHI K cHekanuroo. Lleas kaxkmoro srtama.
Hcnonp3zyemoe 00opyaoBaHHeE.

TexHoMOrHs MPOU3BOJICTBA TUOPHUIHOTO arjaoMepara.

CocTaBUTh TEXHOJOTUYECKYIO IIEMOYKY MPOU3BOJACTBA arjioMepara Ipud BBOJE B
arJIoOMepaMoHHYI0 MIHUXTY KOMIOHEHTA, COJAEPKAILEro TUAPATHYIO BIIATY .

Onpenenuth TUIHI (PIFOCOB MO MPEICTABICHHBIM 00pa3Iam

O1eHnTh COCTaB M KaueCTBO IUTAKA O MPECTAaBICHHBIM 00pa3iiaMm.

OrnpenenuTh TUTTBI KEJIE3HBIX PY/I IO MPEACTABICHHBIM 00pa3IiaMm.
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40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

CocTaBUTh TEXHOJIOTHYECKYIO MTOCIE0BATEIBHOCT MIEPEMEIICHUS MINXTOBBIX MaTEPUAIIOB
BHYTpPHU arjloMepalnoHHON (habpuku.

CocTaBUTh IOCIEOBATEIbHOCTh PACHONIOXKEHUS OO0OpYIOBaHMSA, HCIOJIB3YEMOrO IpU
CIIEKaHMH arjoMepaTa Ha arjioMalgHax KOHBEHEepHOTO TUIIA.

CocTaBUTh  TEXHOJOTMYECKYIO  IIETIOYKY  BBIJCJICHUS  BO3BpaTa MW TOCTETH B
arjoMepanMoHHOM mporecce. Omnucarp TEXHOJIOTUIO TPOM3BOJACTBA YyI'yHa Ha
YBEJIMYEHHOW BBICOTE CIIEKAEMOT0 CJI0S KaK crioco0a MOBHIIICHNS KaueCcTBa arjioMepara.
CocTaBUTh TEXHOJIOTHYECKYIO ITOCIEJOBATEIbHOCT IPOU3BOJCTBA CHIPHIX OKATHIMICH B
Tapesnp4aToM 1 6apabaHHOM OKOMKOBaTelsix. [lokas3ars paznuyue.

Onpenenutb ACWCTBUS, KOTOPHIMH HEOOXOAMMO HW3MEHUTHh TEXHOJIOTHYECKUH TpOoLece
NPOM3BOJICTBA arjioMepara MpHd BBOJEC B AarjIOMIUXTY KOMIIOHEHTOB, COZEpIKaIINX
TUTPOCKOIMYECKYIO BiIary

CocTaBUTh IOCIIEI0BATEIILHOCTD PACHIOI0KEHHS 000PYA0BAHUS, HCIIOIb3YEMOTO B IIPOLIECCe
NPOTATHBAaHMS BO3AyXa 4Yepe3 CJIOW HIMXTHI MPH CIHEKaHWM arjioMepaTa Ha arjioMalInHax
KOHBEHEpPHOT'0 THUIIA.

Onpenenuts HapyuleHHUs B TEXHOJOTHMHM IMPOM3BOJCTBA arjoMepara IpH MOSBICHUU B HEM
HEYCBOMBILICHCS N3BECTH.

Onpenenuth W3MEHEHUS B TEXHOJOTMYECKOH IETIOYKe IPOM3BOJCTBA arjioMepara IpH
MOBBIIIEHUH JTOJM TOHKMX KOHLIEHTPATOB B arjioMepariiOHHON IIUXTE.

CocTaBHUTh IOCIIEIOBATEILHOCTD PACIOI0KEHHSI 000PYAOBaHNUs, HCIOIb3YEMOTO B IIpOLIecce
TPAHCHOPTHPOBKH arjioMepara OT arjJoMalluHbI A0 KOJOITHUKA TOMEHHOW TIeUH.

CocTaBUTh TEXHOJIOTMYECKYIO LIEMOYKY  IPOM3BOJCTBA arjoMepara Ipd BHEIAPEHHUU
nporecca TepMooOpabOTKH ariocrexa.

CocTaBUTh TEXHOJIOTHYECKYIO LIETIOYKY  MPOM3BOJCTBA arjoMepara IpH BHEAPEHHUH
npoliecca IByXCIOHHOIO CIeKaHuUs.

Kakue m3aMeHeHHs B TEXHOJOIMUECKOW IEMOYKe MPOU3BOJACTBA arjoMepara HEoOXOJUMO
OCYIIIECTBUTD ISl BHEIPEHUSI Ipoliecca TEPMOOOPaOOTKH.

Kakne m3MeHeHHsT B TEXHOJOTHUYECKOW IEMOYKe IMPOU3BOJCTBA arioMepaTa HEOOXOIMMO
OCYIIECTBHUTD JJIsl BHEIPEHHUSI TIPOIIECCa ABYXCIOWHOTO CIIEKAHHMS.

. Kakne n3MeHeHust B TEXHOIOTUYECKOH IIETIOYKE IPOU3BOACTBA arjoMepara HeoOX0IuMo
OCYILECTBUTD JJIsl BHEIPEHUSI TpOLIecca MPEIBAPUTEIIbHOTO OKOMKOBAaHUH arJIOIMXThI.
M3MeHeHHsT B TEXHOJOIMYECKOW IIETOYKEe NpPU BHEAPEHUM TEXHOJOTMM YBETUYEHUH
BBICOTHI CIIeKaeMoro ciiosi. OrpaHUyYeHHs.

M3MeHeHHsT B TEXHOJIOTUYECKOM  LEMOYKe NpPHU BHEAPEHUM TEXHOJOIMH J100aBKU K
arnommxte MgO. OrpanndeHus.

V3MeHeHHsT B TEXHOJOTWYECKOH  IIETIOYKE IPH BHEAPCHWH TEXHOJIOTUU HW3MEHEHHS
OCHOBHOCTH.

V3MeHeHHsT B TEXHOJIIOTMYECKOW  IIeTOYKe MPHU BHEAPSHWH TEXHOJIOTHH OOOTAlCHHS
IPOCACHIBAEMOT'0 BO3TyXa KHCIOPOIOM.

M3MeHeHHs B TEXHOJOTMUYECKOW LENOYKe MPHU BHEAPEHUU TEXHOJIOTUH INPEIBAPUTEIBHOTO
MOJIOTPEBA IIUXTHI.

Kak u3meHuTcst pacxo] KOKCHUKa B arJioMepaliMOHHYIO IIUXTY HPHU MOBBIIIEHUH OCHOBHOCTH
arnomepara. J[ath pa3BepHyTOE OOBSICHEHHE.

CocTaBUTh TEXHOJIOTUYECKYIO IMEMOYKY  IPOW3BOJACTBA arjioMepara Tpu Jo0aBKE B
arJIOMEparMOHHYI0 MIMXTY JOJOMHTH3HPOBAHHOTO U3BECTHSIKA.
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3amanus 1J1s1 NPAKTHYECKUX padoT
IIpakTyeckas padora Ne 1 «OneHnka ka4ecTBa ChIpbeBbIX MaTEePHATIOB)

1. Ilo npeacraBneHHOMY XUMHUYECKOMY cocTaBy ornepeants Tul JKPC u oueHuTh
ero 1o TpeOOBaHMSIM JOMEHIIUKaM. [laTh peKOMEH IAIHH.
Fe FeO |S P CaO |SiO; | AlO3z | MgO |mmm | KpymHOCTb,
MM
62 2,3 0,05 |01 2,5 51 1,4 0,8 0 1-20
Fe FeO |S P CaO |SiO2 | AlOs | MgO | nn | KpymHocTs,
MM
56 10,2 |0,05 |01 7,5 2,1 6,4 2,3 0 1-20
Fe |FeO |S P CaO |SiO2 | Al203 | MgO | m.m.m. KpynHocTts,
MM
62 |23 |005 |02 (122 (251|008 |011 |O 10-20
Fe |FeO |S P CaO |SiO2 | AlLO3 | MgO | .o KpynHocTs,
MM
66 |10,2 |1,22 {005 (122 |251 |0,08 |011 |O -0,074
Fe | FeO P CaO |SiO2 | Al203 | MgO | mm.m. | KpynHOCTh, MM
51 |12 |03 (0,04 |32 10,5 |53 1,2 4,3 -300
2. IIpoBepuTh XMMHUYECKHIl COCTAB UCXOMHOTO CHIPhs JOMEHHOH TUIABKM HA KOPPEKTHOCTb.
[Tpu HEoOXOMUMOCTH ClIeNaTh MepecyeT

Hcxonuprit Xumuaeckuit coctan, %

Marepuan Fe FeO | Mn | S P CaO | SIiO2 MgO | AlO3 | m.o.m.
Pyna 36,8 314 (0,25|051 0,12 | 221 | 254 0,11 2,24 10,3
Fe | FeO P CaO |SiO2 | A0z | MgO | n.mm. | KpymHocTh, MM
51 |12 |03 |0,04 |32 10,5 | 5,3 1,2 4,3 -300

Fe |FeO |S P CaO |SiO2 | Al203 | MgO | m.m.m. KpymHocTs,
MM

66 |10,2 (1,22 (0,05 (1,22 |251 |0,08 |011 (O -0,074

Fe |FeO |S P CaO | SiO2 | Al203 | MgO | ... KpynHocTs,
MM

62 (23 (005 (02 (122 |251 (008 (011 (O 10-20
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Mk

Fe FeO |S P CaO |SiO2 | A0z | MgO |namn | KpynHocts,

MM
62 2,3 0,05 0,1 2,5 51 14 0,8 0 1-20
Onpenenuth KOJUYECTBO arjiomMepara ¢ couaepxanueM Fe=55%, nHeoOxomaumoro s
BBIIUIABKU | T 4yryHa.
Onpenenuth comepxanue Fe203 B arnmomepare, eciii U3BECTHO, 4TO conaepxkanue FeO B
HeM 12%, a obiee coneprkanue xene3a 58%
IIpakTnueckas padora Ne 2 «Onenka npoueccoB okyckoBanusi KPC»
1. CpaBHUTH TEXHOJOTHYECKHE IIETIOYKH MPOM3BOJACTBA arjiomepara MO MpPeICTaBICHHBIM
cxemaM. OOBSICHUTD Pa3INUMUs B TEXHOJOTHIX
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OOBIACHUTH TEXHOJIOTHYCCKYIO LCIIOYUKY ITPOU3BOJACTBA arjiomepara. Vkazarb OTACIICHUA,

HCIIOJIB3YCMbBIC arperartnl.
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3. TexHonornueckas mernovyka Kakoro rmpoiecca n3odpaxena Ha cxeme? Jlate pacmudpoBky
HO3ULIMN

4. Onucatb ycTpOHCTBO U pabOTy KOHBEWEPHON arioMepaliluOHHON MallliHBI.
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KonTposbHnas pabora «BeneHne npoueccoB 0KyCKOBaHUS»

Bribepure Bapuant orsera. XKenesopyanslii Munepan Fe;Os3 sBisieTcss MUHEPaJIOM. . .
a) MarHETUTOBBIX pyJ; ©0) TEMaTUTOBBIX; B) CUIECPUTOB; T') HET MPABUIIBHOIO OTBETA

2. Bribepute BapuaHT oTBeta. JKenezopyausiii MuHepan FesOy4 siBnsieTcss MUHEpaAIOM. ..

3.

4.

a) MarHeTUTOBBIX py[l; 0) TeMaTUTOBBIX; B) CUJIEPUTOB; I') HET IPABHJILHOIO OTBETA
Hcnpaspre ommbouyHoe Bbicka3biBaHue. K kauectBy JXPC noMeHIIMKM NpeabsBISIOT
CJIeAYIOIIHEe TPeOOBaAHUS:
a. coxepxanme xeneza 40-50%;
0. OCHOBHOCTH MCHEC CIUHUIIBL,
B.  COJep)XaHWE BPEIHBIX IPUMECEH — B MpeJIesiaX JeCAThIX POICHTOB;
I.  KpymHOCTb 25-40 MM
OnpenenuTs OMMOKH B BEICKa3bIBAaHUSAX, €CIIM HE00X0auMO. [laTh 00BsICHEHUS.

a) CopaeprkaHue xkene3a B OKaThIIIax OOJIbIIe, YeM B arioMepare.

b) Topsiyasi MPOYHOCTH OKATHIIICH BBIIIE, UM arioMepara.

C) XomojHas MPOYHOCTh OKATHIIICH BBIIIIE, YeM arjioMepaTa.

d) OCHOBHOCTPH OKATBIIIEH BBIIIIE, YEM arioMepara.

e) CoxeprkaHue cepbl B OKATHIIIAX BHIIIE, YEM B arjomepare.

f) Conepxanue pocdopa B OKaThIIaxX BBIIIE, YEM B arjoMepare.

g) [a3ompoHHUIIaeMOCTh OKATHIIICH BBIIIE, Y€M arjomepara
VYKaxuTe HECOOTBETCTBHE, €CIIM OHO MMeeTcs. TeXHOoJIorMyeckas Ierovka MpOM3BO/ICTBA
arjoMepara: COCTaBJICHHME IIHUXTHl - JO03UPOBAaHME KOMIIOHEHTOB — TOATOTOBKA
KOMITOHEHTOB — CMEIIIMBaHHE — OKOMKOBaHHUE — CIIEKaHUE — OXJIAXKIEHHE — IPOXOUEHHE
VYKaxuTe HECOOTBETCTBHE, €CIM OHO MMeeTcs. TeXHOJIoTMYecKas Ierovka MPOU3BOICTBA
OKATBHIIIEH: JO3UPOBKA KOMIIOHEHTOB — TIOATOTOBKA KOMIIOHEHTOB — COCTABJICHUE IIMXTHI —
YBII&)KHEHHUE - CMEIITMBAHHE — OKOMKOBaHUE — COPTUPOBKA IO KPYITHOCTH — OOXKHT.
VYkaxuTe HECOOTBETCTBHE, €clii OHO mMeercs. CITycTs HEKOTOpPOE BpeMs TOocCie Havala
mporecca arjJoMepandi B CIIEKAEMOM  CJIO€ MOXXHO BBIICNATh HECKOJBKO 30H,
PAcIIONIOKEHHBIX CBEPXY BHH3: FOPEHMs TOIUIMBA — IOJOTPEBa — IOTOBOTO arjiioMepara —
KOHJICHCAIIUU — CYIIKH — MePEYBIKHEHHUS — UCXOAHOMN IINXTHI.
Breibepure Bapmant orBera. Cmoco® oOoramieHus, OCHOBAHHBIM Ha  Pa3IU4UU
MOBEPXHOCTHBIX CBOICTB MUHEPAJIOB, HA3bIBACTCA. . .
a) pmotauust ©) MarHUTHAs cenapanusl B) FPaBUTALIUS
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9. BriOepuTe 0TBET U3 MPEJIOKEHHBIX BapraHTOB. Crioco0 o0oraieHus )KeIe3HON PY/Ibl,
OCHOBAHHBIN Ha Pa3IMYUH IFIOTHOCTH MUHEPAJIOB — 3TO. ..
a) motanust 6) MarHUTHAs cenapais B) TPABUTALIHS
10. BeiOepuTe OTBET U3 MPEIOKEHHBIX BAPHAHTOB. UTO HE BXOJUT B COCTAB HKEJIE3HON PYIIBL:
a) MUHEpaJbl MMYCTOW TOPOJBI; 0) (hIIFOCHI, B) KEJIE30COACPIKAIIUE MUHEPAIIBI; T') BPEIHBIC
PUMECH; 1) TOJIE3HbIE PUMECH
11. BriGepute OTBET U3 MPEATIOKEHHBIX BapuaHTOB. [IpoaykT oboramienusi, B KOTOpoM %o-Hoe
coJiepKaHue jkesne3a 00JIbIlle, YeM B UCXOJHOU pyre?
a) XBOCTBI  0) MPOMITPOJIYKT B) KOHIIEHTPAT
12. Bribepure npaBuiIbHOE BBICKa3bIBaHuE. [IpenMyIIeCTBEHHO OKATHIIIHA TPOU3BOISAT
KHCJIBIMH T10 CIETYIOUINM IIPHYUHAM:
a. 3To — TpeOOBaHUSI IOMEHIINKOB;
6. no0aBKa OCHOBHOTO (prroca He MpeayCMOTpEeHa TEXHOIOTHEH;
B. J00aBKa OCHOBHOIO (hroca pa3y00KMBaeT OKATHIII,
r. 7100aBKa OCHOBHOTO (pitoca yI0p0KaeT OKaTHIIIN;
I. 100aBKa OCHOBHOTO (piiroca yXyalIaeT KaueCTBO OKATHIIICH.
13.  Yro mponymeno? Ariodabdpuka COCTOUT U3 CIEIYIOIINX OCHOBHBIX OTJEICHUN:
noarotosku JKPC;
MOJTOTOBKH TOIUINBA;
MOJITOTOBKH M3BECTHSKA;
CMECHUTEINILHOE;

oW o

CIIEKaTEJILHOE
14. TlepemerieHue UXTOBBIX MAaTEPUAIOB BHYTPH aI0()haOpUKU OCYILECTBIAETCS
MIOCPEJICTBOM:

aBTOTPAHCIIOPTA;

/I TPaHCTIOPTA;

CUCTEMBI KOHBEHEPOB;

Jr op

MTHEBMOTPAHCIIOPTOM

15. Dxkcraycrep mpeaHa3zHAYEH JJIS:

S3AXKUTI'aHUA IIUXTHI,

MepeMeNIeHUs NaJlIeT;

ONPOKH/IBIBAHUS MAJIJIET;

pococa BO3/1yXa;

BBIJICJICHHS BO3BpATa;

MOAACPIKKHN MMOCTOSTHHOM BBICOTHI CIIEKAeMOTO CJI041,

X 0= 3@ Qe

3arpy3KH MMUXTHl Ha MMaJUICTHI.
16. VYcpeaHeHue MPOBOIUTCS C IEIBIO O0SCIICUEHUS CIISAYIOMNX TPEOOBAHN JOMEHIIIMKOB
(BBIOEpUTE IPABUIILHBIN OTBET, €CIIM OH UMEETCS):

HYKHOE COZIepKaHHe JKeme3a;

HY’KHasi OCHOBHOCTb;

HYKHasi KPYITHOCTb;

HY)KHOE COZIepKaHHe BPEIHBIX MPUMeECeii;

HY)KHOE KOJIeOaHHE XMMHYECKOTO COCTaBa;

O R OJEF QP

HYXHasi BOCCTAHOBUMOCTb
17. Kakue naeiicTBus HEOOXOIMMO TPEANPHUHATH TPU BBOJE B arJIONIMXTY KOMIIOHEHTA,
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18.

19.

20.

21.

22.

COJIepIKallero rurpoCKOMMYECKyIO BIary:

N00aBUThH MPOIIECC CYIIKH;

100aBUTH (ITFOC;
AaTb MCHbIIC BOJbI ITPU OKOMKOBaHHUU

JI00aBUTH KOKCHK;

HHUYEro HE NMpCAIPpUHUMATh.
HGO6XO,I[I/IMYIO ra3ornpoHuIacMoCTb aFHOMepaHHOHHOﬁ MINXTHI o0OecIieunBaeT

CIeyIOIU ATan (BbIOEpUTE NMPaBUIbHBINA OTBET, €CIIU OH UMEETCS):

a
0
B.
r
i
e

JI03UPOBaHUE KOMIIOHEHTOB;
OXJIAKJICHUE;

COCTaBJICHUE IIUXThI;
CMCIIVBAHHC;

rPOXOUYECHHUE;

OKOMKOBAaHHE.

I[O6aBKa (l)J'II-OCEI Inpu COCTABJICHHUU aFHOMepaHI/IOHHOﬁ IIUXThI MOPOBOAUTCA C LCJIbIO

obecneyeHus (S (5719%:0)11175,€ Tpe60BaHHfI JOMCHIIIMKOB (BbI6epI/ITe HpaBHJ’IBHLIﬁ OTBCT, CCJIN

OH MIMEETCH):

a
0
B.
r
pis
e

HYXXHOE COZIEPIKaHUE KEeIle3a;
HY’KHasi OCHOBHOCTb;

HY)KHasi KpYITHOCTb;

HY)KHOE€ CO/IepKaHHE BPEAHbIX IPUMECEH;
HY)KHOE KoJieOaHuEe XUMHUYECKOI0 COCTaBa;
HY)KHasl BOCCTAHOBUMOCTb.

Kakoe TexHOIIOrnueckoe 3BeHO OTCYTCTBYCT IIpHU NPOU3BOACTBE CBIPBIX OKAaThIIIEH B

Tapejb4aTOM OKOMKOBATECJIC U IIOUCMY:

¥ 0= 2 F Qe

JIO3UPOBKA KOMITIOHEHTOB;
MOJI0TOBKA KOMITIOHEHTOB;
COCTaBJICHUE IIUXTHI;
YBII&)KHCHUE;
CMEIIMBAHUE;
OKOMKOBaHHE

COPTUPOBKA IO KPYITHOCTH

OO6oraiieHne TpoBOJUTCS C LIEIbI0 00ECIIeUeHHs CIAeNYIOIUX TpeOOBaHUN TOMEHIINKOB
(BbIOEpHTE IPABUIIBHBIN OTBET, €CIIM OH UMEETCs):

O R OEF Qe

HYXHOE COZIEpIKaHUE Kelle3a;
HY>KHasi OCHOBHOCTb;

HY>KHasi KPYITHOCTb;

HY>KHOE€ CO/Iep KaHHe BPEAHbBIX IPUMECEH;
HYXHOE KoJie0aHHe XMMUYECKOTI'0 COCTaBa;
HY’KHasi BOCCTAHOBUMOCTb

Kakue JIehcTBUSA HCO6XOIII/IMO NpCANpPHUHATE IIPU BBOJAC B arJIOIMHUXTY KOMIIOHCHTA,

COJIEpIKallero r’uApaTHYIO BIIAry:

a.
0.

B.

J00aBUTh MIPOLIECC CYIIKH;
n006aBUTH (ITEOC;
JIaTh MEHbIIIE BOJIBI TP OKOMKOBAHUH;
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TI.
.

00aBUTh KOKCHK;
HHUYECIoO HE Hpe,[[HpI/IHI/IMaTb.

23. HcmpaBbTe BBICKa3bIBAaHUS, €CIIM HEOOXOIUMO:

1)
2)
3)
4)
5)
6)
7)

CopepxaHue xeye3a B OKaThImax 0oJbIle, 4eM B arioMepare.
I'opsiyast IpPOYHOCTH OKATHIILIEH BBIIIE, YEM arjioMepara.
XoJioaHas MPOYHOCTh OKATHILIEH BBIIIE, YEM arjomMepara.
OCHOBHOCTb OKATBIIICH BBIIIE, YEM arjomMepara.

ConeprkaHue cepbl B OKaThIIIaX BBIIIE, YEM B arjioMepare.
Coneprkanne ¢pocdopa B OKaTHIIIAX BHIIIE, YEM B arjioMepare.
["a30mpoHMIIAEMOCTh OKATBILIEH BBIILIE, YEM arjoMepara

24. BpiOepute OTBET W3 MPEIJIOKEHHBIX BapuaHTOB. [Ipuunna oOpa3oBaHus KuAKoi (asbl B

mporeccax oKyckoBanus. [[aTh 0ObsICHCHHS

1)
2)
3)
4)
5)

TOpPCHUC TOIJIMBA,

IMPpOCOC BO3ayXa 4epe3 cJIou FOprH.[CI‘/'I IIUXTHI,
pE€aKuu pa3ioKCHUA Kap6OHaTOB;

pCakiuuu MEXKAY TBEPAbIMHU (1)2133MI/I;
IMMOBBIIIICHUEC TEMIICPATYPHI IIPpOLECCAa.

25. VcnpaBuTh BhICKa3bIBaHUS, €CITM HEOOX0AUMO. [[aTh MOsSICHEHUE KaXKIOMY ITYHKTY.

a.
0.

B cocraB mumxTel 171 TPOXU3BOACTBA OKATHIIIEH HE BXOJHUT KOKC.

3akuraTtejapbHbli TOPH arjioMallliHbl NpeJHa3HAauYeH JUIsl pacIUlaBlIEHUs IIUXTHI Ha
CIIEKATEJIbHBIX TEJICKKAX.

Xenesnas pyna- 3TO MOJIE3HOE MCKOINAEMOE, B KOTOPOM COJEpPXKHTCS JKene3a Ooiiee
30%

[Tpomiecc oOpa3oBaHus arjomepaTa Ha CHEKaTENbHBIX TEJIEKKaX arJoMalluHbI
OCYIIECTBIISAETCS 3a CYET IIPOCACBIBAHUS BO3yXa YEPe3 CIOU rOpPSILEH MUXTHI CBEPXY
BHHU3

XBOCTBI — 3TO NPOAYKT I'POXOYEHUS HETOHBIN 110 KPYITHOCTH.

C TOUKM 3peHHUsl JOMEHHOTO Mpoliecca BBIN0IHEE UCII0IB30BaTh TOPSIUNi arjJoMepar

ITpu npoBeneHnn 1a6OPAaTOPHBIX PAOOT MPOXOAUT 3aKpEIICHHE TEOPETHUECKUX 3HAHUM,
MOJIyUEHHBIX Ha JieKuMsX. Bce nabopaTopHble pabOThl B TOYHOCTH COOTBETCTBYIOT
IPOMBIIUIEHHBIM ~ TEXHOJIOTHAM  IIPOM3BOJACTBA  OKYCKOBAaHHOTO  CbIpbsi.  CryneHTam
[peIaralTcs CIeayIOIINE BUIbI JIA0OPATOPHBIX 3aAHATHIA:

1. M3yueHue KoJIEKIMH 00pa3I0B CHIPHIX MAaTEPHAIOB U IPOAYKTOB JOMEHHOH IJIaBKU
2. V3zydeHume OCHOBHBIX 3aKOHOMEPHOCTEH IpoIecca arioMeparinm
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7 OIIeHO‘leIe cpeacrea AJid MpoBEeACHUSA l'lpOMG)KyTO‘[HOfI aTrrecranmum

a) [lnanupyembie pe3yJbTaThbl 00yUeHHs U OIlEHOYHbIE CPEJACTBA /ISl MPOBEACHUsS MPOMEKYTOUHON ATTeCTAlNM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

IIK-1 - cnocoOHOCTBIO K AHAJN3Y U CHHTE3Y

3HaThb — OCHOBHBIE 3aKOHOMEPHOCTH HepequL TCOPCTUYCCKUX BOIIPOCOB
XMMHYECKHX M (pu3uko-xuMuueckux | 1. Onmcate TpeOOBaHUs JOMEHILUKOB, NMPEAbABIAEMBIX K KadyeCTBY arjloMepara H
IIPOLIECCOB; OKATBILLIEH.
— OCOOCHHOCTH IPOLECCOB OKYCKOBAHHUS |2, [lepeunclIMTh KOMIOHEHTBl AarJOMEPAlMOHHON IIMXTHL YKa3aThe LEIb BBOAA U
KCIIC30PYAHBIX MATCPHATIOB, KPYIHOCTb Ka’I0r0 KOMIIOHEHTA.
- HoKasatei - KadecTBa - MCXOMHOTO | 3 ypycary sramsl moaroToBKH arJoMepaIMoHHON MIMXTHI K criekanuio. OObICHUTH
CBIPbSl 1 OKYCKOBAaHHBIX MaTepuajioB
1eTb KaX]I0T0 3Tamna. YKa3aTh UCIOIb3yeMoe 000pyI0BaHUE.
4. Omnwucarb pa3anyus B TEXHOJOTHSIX OKYCKOBAHHUS KEJIE3HBIX Pyl U KOHIIEHTPATOB.
5. CocTaBUTh TEXHOJOTHMYECKYIO IMOCIEAOBATEIbHOCTh MOATOTOBKU JKEIE3HBIX PYHA K
JTOMEHHOM TJIaBKE.
6. Omucarp BIMSIHAE OCHOBHOCTH arjioMepara Ha €ro KauecTBo.
7. Onucarth TEXHOJOTHIO MPOM3BOJACTBA CHIPHIX OKAaThIIIEH. YKa3zaThb HCHOJIb3YyEMOE
o0opynoBaHue.
8. OOBACHUTH  TEXHOJOTHIO  OOXHra  OKaTbled. YKazaTh  HCHOJIb3yeMoe
o0opynoBaHue.
9. VYka3arp pa3nuuus CBOWCTB arjiomMepaTa U OKaThIIIEH.
10. CrtocoObI TOBBITIIEHHUST Ka4eCcTBa arjioMepara.
11. TexHonoruueckas Lenoyka Mporu3BOJICTBA arjoMepaTa U OKaTbhIIIEH.
YMmetn — [IpuMepHBIe MPaKTUYECKUE 3aTaHUS

pacCUnUThIBATh n AHAJIU3UPOBATH
XUMHUYECKUE U (1)I/ISI/IKO -XUMHYCCKHE
IMPOLCCChI;

1.

ITo nmpencraBieHHOMY XUMUYECKOMY cOcTaBy onepeauTs Tui KPC 1 olleHUuTh ero
1o TpeOOBaHUSAM JIOMEHIITUKaM. /[aTh pexoMeHaamu.
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CTpyKTypHBIii

3JICMEHT [Tnanupyemble pe3yabTaTbl 00yUCHHS O1ieHOYHBIC CPEICTBA
KOMITCTCHIHH
— OCYIIECTBJIATH  OICHKY  KauecTBa Fe |[FeO |S P CaO | SiO2 | Al203 | MgO | . | KpynHOCT®b,
CBIPbs, TOJIYIIPOAYKTOB M TOTOBOTO MM
TpoAykTa 1o pesyibTatam 62 (23 |005 |01 |25 51 1,4 0,8 0 1-20
7a00paTOPHBIX aHAIN30B
— OCYWICCTBISITH ~ aHANM3  KauecTBa
TOTOBOMW TPOTYKIIUH Fe |FeO |S P CaO |SiO2 | AlO03 | MgO | mn.m | KpymHocTb,
MM
56 (10,2 [0,05 |01 |75 2,1 6,4 2,3 0 1-20
2. OnpenenuTs TUIBI (ITFOCOB 110 TPEACTAaBICHHBIM 00pa3iaM
3. OIeHUTh COCTAB U KAYeCTBO IIIJIaKa MO MPEICTaBICHHBIM 00pa3iiaM.
4. OmpenenuTh THITBI KEJIC3HBIX PY/I 110 NPEICTABICHHBIM 00pa3IiaM.
Bnaners — Teopued U TEXHOJIOTMEH MPOU3BOACTBA IIpuMepHBIE TPaKTUYECKUE 3aaHUS

arjiomMepara u OKaTBIHIeﬁ;
HaBBIKaMU MMOJIYYCHHA IMPpOAYKTa
HaAJaeXallero Ka4eCTtBa

1. nmo Hpel[CTaBJIeHHOI\/JI CXEME OIMUCATh TCXHOJIOT'MIO OKYCKOBAaHHA
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CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyembie pe3yabTaThl O0ydeHUs

OueHouHble CpeCTBA

IIK-2 - cnoco0HOCThIO BblﬁlflpaTb METOAbI HCCJICI0OBAHUA, IIVIAHUPOBATD U IPOBOAUTH H606X0)II/IMI)IC IKCIMIEPUMEHTBI, HHTECPIIPETUPOBATH
pe3yJabTaThbl U 1€J1aTh BbIBO/IbI

3HaTe

TCXHOJIOTUIO IIpoHecCa CIICKaHUA ¢
OKOMKOBAaHHA MCJIKUX PYAd W TOHKHX
KOHICHTPATOB,

MCTOBI KOHTPOJIA TEXHOJIOTHI
IMpOLECCOB OKYCKOBAaHHUA MCIKHUX DPYI
W TOHKHX KOHLCHTPATOB,
COBpPCMCHHBIC MCTOABbI OKYCKOBAHUA
MCJIKUX pYA U TOHKHUX KOHOCHTPATOB;
MCTOAUKY HMCCICOOBAaHHA IIPOLCCCOB
OKYCKOBAaHHA MCJKUX pPyad U TOHKHX
KOHILOCHTPATOB

[IpumepHBIe TEOpETHYECKUE BOITPOCHI

1. VYka3zaTb KOHTpOIMpYEMbIe MapaMeTphbl arflioMepaluoHHOro mnpoiecca. OObICHUTDH
HE0OXOIMMOCTh KOHTPOJISI.

2. CocTaBUTh TEXHOJOTHYECKYIO IMOCIIEIOBATEIbHOCTh MOATOTOBKH >KEIE3HBIX Py K

JTOMEHHOM TJIaBKE.

TexHoOTHS MIPOU3BOJICTBA THOPUTHOTO arjioMepara.

4. Onpenenuth JEUCTBHS, KOTOPHIMH HEOOXOAMMO HW3MEHUTh TEXHOJOTHYECKUM
Mpolecc MPOU3BOJCTBA arjiioMepara INpU BBOJE B arjolIUXTy KOMIIOHEHTOB,
CoJIepKalINX TUTPOCKOMNYECKYIO BIIAry.

5. OmpenenuTs HapylIeHUs B TEXHOJOTMH MPOU3BOJCTBA arjioMepara MpH MOSBICHUH
B HEM HEYCBOUBILIEHCS U3BECTH.

6. OmnpenenuTs U3MEHEHHUS] B TEXHOJOTHYECKOHN IIEMOYKe MPOU3BOJCTBA arjoMmepara
TIPY TIOBBIIICHUN JTOJIU TOHKUX KOHIIEHTPATOB B arjIOMEPAIlMOHHON HITUXTE.

7. Kakue wu3MeHEHUS B TEXHOJOTHMYECKON IIeTIOYKe  MPOM3BOJACTBA arjioMepara
He00X0JIMMO OCYIIECTBUTH JIJIsl BHEAPEHUS Ipoliecca TepMOoOpadOTKH.

w
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CTpyKTypHBIii

AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CPEACTBA
KOMIIETEHINH
YMmeThb —  BBIIOJHATH pacyeTnl cocTasa HpI/IMepHBIe IMPAKTUYCCKUE 3aJaHUsA
HIMXTOBBIX MAaTEPUAIIOB; . BbImonHuTh  OLEHKY JKEJIEe3HOM  pyabl  cocraBa, %. YCTaHOBUTH
—  TIPOBOAUTH HEOOXOIUMBIE MuHepanornueckui tum pya. [lepecuntats cocraB Ha 100 %.
HccIe0BaHus MIPOLIECCOB
OKYCKOBAaHUS MEIKHUX PYyA M TOHKHX
KOHLCHTPATOB, Fe FEO | Mn | P S SiO2 | Al203 | CaO | MgO | I.n.m.
— TOLACPKHBATL  3alaHHBIC  SHAUCHNS 34,20 | 43,86 |1,16|0,03 0,034 6,88 | 259 |296 |892 |31,31
TCXHOJIOTMHCCKUX  11apaMeTpoB 50,40 0,50|0,12 | 0,07 | 0,018 | 13.60 | 290 |0.40 |0.11 0,50
. XKenesopynnas cmech B cooTHomieHMH 40 : 60 cocTOUT U3 Py, COAEpKAIIUX
cootrBercTBeHHO 0,08 1 0,3% P20s5. Onpenenuth CpeTHEB3BEIIEHHOE COAEPKAHUE
¢ocdopa B pynHoii cmecH.
. B kakom u3 okcumoB mapranma Mn2Os, MnOz, Mn3Os u MnO coxaeputcs
HanOoJIbIIIee U HAMMEHBIIIEE KOJIMYECTBO KUCIOpOoa (B KT).
. B ceipom cunepure comepxkutcs 34% Fe . Omnpenenuth coiepxkaHue xeleza B
000x#KEHHOM py/Ie.
. 3anmacel MecTopoxaeHus | MiH T »xene3Hou pyasl. Con. xenes3a B pyae 34 %,
B uyryHe 94 % ,mortepu pynsl rnpu nooside 8 % CKOJbKO UyryHa MOXKHO
BBIIIJIABUTH U3 3TOH PYBIL.
. B xenesnoit pyne comepxurcs 12% FeO m  70% Fe203 KakoBo o6rmiee
COJIepKaHUE JKeJie3a B 3TOM pyJe.
Brnaners —  METOAWKOM mpomecca moarorosku | [IpuMepHbIe MpakTUYECKUE 3aaHUs
HIUXTOBBIX MaTepUaIoB k| 1. CpaBHUT,  TEXHOJOTMYECKHE  IEMOYKHM  TPOM3BOJACTBA  arjoMepara IO
OKYCKOBAHHIO, npeAcTaBiIeHHBIM cxeMaM. OOBSICHUTD Pa3IUndus B TEXHOJIOTUIX
— HaBBIKAMH TIpollecca OKYCKOBAaHMS

MEJKUX PyJ U TOHKUX KOHIIEHTPATOB;

—  MeToJamu OLICHKHU KauecTBa
OKYCKOBAaHHOTO ChIPbS;

—  METOJMKOM HCCIIEOBaHMs MPOLIECCOB
OKYCKOBaHHS
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CTpyKTypHBIH
HIIEMEHT
KOMITCTCHITHH

[Tnanupyembie pe3yabTaThl O0ydeHUs

OueHouHble CpeCTBA
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0) [lopsinok npoBeeHUsI MPOMEKYTOYHOM ATTEeCTAIUM, IOKA3aTeJIH U KPUTEPUH
OlLleHUBAHUS:

[TpomexyTouHass arrecrauus MO AUCUUIUIMHE «Teopus M TEXHOJOTUS OKYCKOBaHHS
JKEJIE3HBIX PYI» BKIIOUYAET TEOPETUYECKUE BOMPOCHI, O3BOJIAIOIINE OLICHUTh YPOBEHb YCBOCHUS
00y4aromuMuCs 3HAHUH, U MPAKTHYECKUE 33JJaHNs, BBIBISIOMINE CTENICHb C(OPMHUPOBAHHOCTH
YMEHHH U BIaJICHUN, TPOBOAUTCSA B (hopMe IK3aMeHa.

DK3aMeH 10 JaHHOW AWCIUILIMHE MPOBOIUTCS B YCTHOU (hopme. Bompock! s 3k3aMeHa
OepyTcs M3 MepedHs BOMPOCOB JUJIsi MOJATOTOBKM K OTYETaM, BONPOCOB K MPAKTUYECKUM
3aHSTHUSIM U KOHTPOJIbHBIX padboT

IToka3aTenu U KPUTEPUU OLIEHHBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJHYHO» (5 6ayioB) — 0Oyyaromuiicss IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpPMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHYeCKoe U TIy0OoKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINMOJNHAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO ONIEpPHpPYET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUSX MOBBIIICHHOMN CII0)KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOydarouuics IEMOHCTPUPYET CPEIHUM YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHHS IpU AHAIUTUYECKUX OIEepalusx,
NepeHoce 3HaHUI U YMEHHI Ha HOBbIE, HECTAHJAPTHBIE CUTYALIUH.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiics JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XOJ€ KOHTPOJIBHBIX MEpPONPUATUI
JIOTIYCKAlOTCA OIIMOKM, MPOSBISAETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHUN, HaBBIKOB,
0Oy4aromIMiCs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TMpPU ONEPUPOBAHUM 3HAHUSAMH U
YMEHMSIMU NIPU UX [IEPEHOCE HA HOBBIE CUTYaLIUU.

— Ha OIEHKY «HEeY/IOBJIETBOPHUTEJIbHO» (2 Oamia) — oOydarouuics AEMOHCTPUPYET
3HaHus He Ooznee 20% TeopeTHdecKoro MaTrepuaia, JOMYCKaeT CYUIECTBEHHbIE OLIMOKH, HE
MOJKET MOKa3aTh MHTEIUICKTYalIbHbIEC HABBIKH PEIICHUS MTPOCTHIX 3a/au.

— Ha OIICHKY «HEeYyJOBJIETBOPHUTEJbHO» (1 Oain) — oOyuaromuiics HE MOXET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEJCHHUS U OOBACHEHHMS HHPOpPMALlMM, HE MOXKET II0Ka3aTh
MHTEJJIEKTyaJIbHbI€ HAaBBIKU PELIEHUS MPOCTHIX 33/]1a4.



8 YueOHo-MeTOAMYecKoe U HHPOPMALIMOHHOE o0eciedeHUe THCIUIIMHBI
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1.  OcHOBBI METALTyprudecKoro mpousBoAcTBa : yueonuk / B.A. burees, K.H. Bnosun, B.M.
Konoxonsiies, B.M. Canranuk. — Cankt-IlerepOypr : Jlanb, 2017. — 616 c. — ISBN 978-
5-8114-2486-3. — TekcT : 2JeKTPOHHBIN // DIeKTpoHHO-OuOIMoTeuHas cuctema «JlaHby :
[caiiT]. — URL.: https://e.lanbook.com/book/90165

2. CumonsH, JIL.M. Mertamtypruyeckue TEXHOJOTHUU TMepepabOTKH TEXHOTEHHOIO U
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nocooue / C.A. Usnes, M.II. KimtoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN 978-
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[caiiT]. — URL.: https://e.lanbook.com/book/108106
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B) MeToanueckue yKa3zaHusi:

1. Hesicos A.T'., Ipyxxos B.I'., MakapoBa 1.B. N3yueHue komnekun oOpa3oB ChIPbIX
MaTepuajoB M MPOAYKTOB JOMEHHOW IJIaBKU: Meronnyeckue yka3zaHUs K J1aOOpaTOpHBIM
3aHATHSIM 1O JUcHMIIIMHAM  «OCHOBBI METaJUIypru4ecKoro IpoM3BOACTBa», «Teopus u
TEXHOJIOTHSI OKYCKOBAaHMSI JKENE3HbIX pyn», uisd oOywaroumxcs no HampasieHuto 22.03.02
«Metamnyprus» AHEBHOW U 3a04HO popm oOyuenus. Marauroropck: M3n-Bo MarHuToropek.
roc. TexH. yH-Ta uM. I'. U.Hocoga, 2017. 27 c.

2. HescoB A.I., JlpyxkoB B.I'., Makaposa W.B. H3ydyeHue ra3onpoHuIIaeMoCTH
arjJIoMEpalMOHHON IUXTHI: Meroauueckue YyKa3aHuss K J1aOOpaTOpHBIM 3aHATHSAM 110
quciuruinHaM - «OCHOBBI  METAJTYPrMUECKOr0 IpOM3BOACTBa», «Teopus U TexHOIOrUsA
OKYCKOBAHHUSI JKEJIE3HBIX pyll», A oOyyatonuxcs no HampasiaeHuto 22.03.02 «Meramryprus»
JTHEBHOH U 3a0uHON GopM oOyueHus. Maruuroropck: M3a-Bo Marauroropck. roc. TexH. yH-Ta
um. I'. U.Hocosa, 2016. 22 c.

3. Hescos A.I'., [pyxkoB B.I'., Makaposa WN.B. Ormpenenenne KanuuisipHOH
BJIAroeMKOCTH:  MeToaudeckre yKa3aHus K Ja0OpaTOpHBIM 3aHATUSM IO JAUCHUILTHHAM
«OCHOBBI METAJUTYPTUYECKOTO ITPOU3BOJACTBAY, « TE€OPHUS U TEXHOIOIUS OKYCKOBAHHUS JKEIE3HBIX
pym», st oOydaromuxcst mo HampasieHuio 22.03.02 «Metamnyprus» THEBHOW M 3a0YHOU
dopMm oOyuenus. Maruuroropck: M3a-Bo Marauroropck. roc. Texs. yH-ta um. . M.Hocoga,
2017. 27 c.

4. HesicoB A.I'. , Ipyxkos B.I'., MakapoBa 1.B. M3yueHne oCHOBHBIX 3aKOHOMEPHOCTEH
mpolecca arioMepanu. Metoaudeckue yka3aHus K JJa00paTOPHBIM 3aHATHM MO JUCHUILTHHAM
«OCHOBBI METAJUTYPTUYECKOTO ITPOU3BOJACTBAY, « T€OPHUSI U TEXHOIOIUS OKYCKOBAHHUS JKEIE3HBIX
pym», s obydaroruxcst mo HampasieHuto 22.03.02 «Metamnyprus» THEBHOW M 3a0YHOU
dopMm oOyuenus. Maruuroropck: M3a-Bo Marauroropck. roc. Texs. yH-ta um. . M.Hocoga,
2017.27 c.
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[Tporpammuoe obecnieueHme
Haumenosanue 10 No noroBopa CpoK neCcTBUS JIMIIEH3UU
MS Windows 7 1-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
J1-593-16 ot 20.05.2016 20.05.2017
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno
FAR Manager cBO0OO/IHO 0eccpoyHO
7Zip CBOOOJTHO 0eccpovHO
pacrpocTpaHsiemMoe

HuTepHeT-pecypcsl

— HanmonansHas nH(GOPMANMOHHO-aHATUTUYECKAs cUcTeMa — POCCHUCKHN MHIEKC HAYYHOTO
mutupoBanus (PMHIL). — URL: https://elibrary.ru/project_risc.asp.

— ITouckoBas cucrema Akaaemust Google (Google Scholar) — URL: https://scholar.google.ru/.

— Nudopmanmonnas cucrema — EnnHoe okHo noctyna k nuHopmannonHsiM cucremam — URL:

http:window.edu.ru/.

— CDez[epaJILHoe ToCy1apCTBEHHOC 6IOI[)K€THOC YUYpCKACHUC

MPOMBIIIICHHON cOOCTBEHHOCTHY. — Pexxum poctyma: https://wwwl.fips.ru/

9 MaTepI/laﬂbHO'TeXHI/I‘ICCKOC o0ecneyeHue AUCHUIIIMHBI

«DenepabHbIi  UHCTUTYT

Tun n Ha3BaHUE ayJUTOPHUH

OcHalieHue ayJuTopuun

VYyeOHast ayquTopus ais
MIPOBE/ICHUS 3aHATUH
JIEKIIUOHHOTO THIIA

TexHuueckue cpeacTBa 00yUeHUs, CIayKallue JIst

npescTaBieHns yueOHoi nHpopManuu O0JIBIION ayIUTOPHH:

MYJBTUMEANMHBIE CPEACTBA XPAHEHUSI, IEpPEeJaun U
npeJcTaBiIeHus yueOHOM nH(pOopMaLuu.
Crenmanu3upoBaHHas MeOesb

VYuebHas ayIuTopus 1Jis
MIPOBEICHUS J1aOOPATOPHBIX
3aHATHM.

JlabGopaTopus MOATOTOBKH
CBIPBS K JJOMEHHOM IIJIaBKE

Crneunanu3upoBaHHas Mebeb

JlaGopaTopHasi ycTaHOBKa MPOU3BOJICTBA arjoMepara
JlaboparopHas ycTaHOBKA IMPOU3BOJICTBA OKATHIIIEH
[lexoBast qpobumIKa

HaGop cur

HN3menpunrenn

YyeOHast ayTuTOpus At
MPOBEJICHUS TPAKTUYECKHUX
3aHATUN

TexHuueckue cpeacTBa O6y‘-IeHI/IH, CIIyKallue IJid

npecTaBieHus yaueOHoM nHdopManun 60JIbIION ayAUTOPUHN:

MyJIBTUMEAUMHBIE CPEACTBA XPAHEHHUS, IEPEJAYN U
npeJcTaBieHus yaueOHoM nHdopManuu.
Crienmanu3upoBaHHas MeOeb

VYuebHas ayuTopus s
TPYIIOBBIX U
WHIUBUTYATbHBIX

Kommrotepras Texuuka ¢ makerom MS Office, ¢
MOJKIIIOYEHUEM K ceTH «VIHTepHeT» U ¢ JOCTYIIOM B
AIIEKTPOHHYIO HH(GOPMAIIMOHHO-00Pa30BaTEIbHYIO CPEY
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KOHCYJIbTAIUH, TEKYIETO
KOHTPOJISI U
MPOMEKYTOUHOM
aTTeCTalluu

YHUBEPCHUTETA.
Criermmanu3upoBaHHas MeOeb

TTomemenue mis
CaMOCTOSITENIbHON PabOTHI

Kommnerorepraas texuuka ¢ makerom MS Office, ¢
MOJIKJIFOUEHUEM K ceT «HTepHeT» U ¢ TOCTYIIOM B
AIIEKTPOHHYIO WH(POPMAIIMOHHO-00Pa30BATEIBHYIO CPEILY
VHHBEPCUTETA.

Crienman3upoBaHHas MeOeIb

ITomemenue mia xpaHeHus
U IPOPUIIAKTHYECKOTO
00CITy>)KUBaHHS y4eOHOTO
000opyI0BaHUS

Criermanu3upoBaHHas MeOeb.
WHCcTpyMEHT 11 pOoHIIaKTHKHU J1a00PAaTOPHBIX YCTAHOBOK
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