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PaGouas nporpamma cocrasiera Ha ocHoe ®I'OC BO no HanpaslieHHIO MOJArOTOBKH
22.03.02 Meramtyprus, yreepxaennoro npukazom MOuH P® 04.12.2015r. Ne1427

Pa6ouyas mporpaMma paccMoTpeHa i 000peHa Ha 3ace/laHuH Kadeapbl TEXHOJIOTHH
MeTaLTypriy U nuTeifnpix mpoueccoB «04» cenrsops 2018, npordikon Ne 1

3aB. kadeapoii il /K. H. BroBun /
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1 [lesn ocBOEHMSI JUCITUNJIMHBI

Leap ocBoennst nucuUIIMHBI «Teopust U TEXHOIOTHMSI OKYCKOBAHMS JKEJIE3HBIX PyI»
aBiseTcss (OPMUPOBAHUE Y CTYICHTOB NPEACTaBICHUNH 00 OCHOBHBIX MPHHIIMIIAX OKYCKOBaHUS
TOHKHMX KOHIIEHTPAaTOB M KEJE3HBIX Py, OOIIEeM YCTpoicTBE 00OPYIOBaHUS UIsl MOJITOTOBKH
PYI K JOMEHHOM IJIaBKE, O METO/1aX BBINOJIHEHUS HEOOXOUMBIX PacUETOB.

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

Hucuunnuua «Teopus W TEXHOJOTHS OKYCKOBAaHHS JKEJIE3HBIX pPyA» BXOJIUT B
BapUaTHUBHYIO YacTh OJioka 1 00pazoBaTebHON MTPOrpaMMBI.

HucuunimHa «Teopust W TEXHOJOTHS OKYCKOBAHUS JKEJIE3HBIX pya» BXOIHUT B
JUCIUTIIMHEI IO BBIOOPY 00pa30BaTeIbHON MPOrpPaMMBbl.

YcenemHoe yCBOGHHE MaTepuaia MpeanojaracT 3HaHUe CTYJICHTAaMU OCHOBHBIX MOJIOKEHUN
CJEIYIOLIUX AUCIUIUINH:
— Maremartunka,
—  Xumns;
—  @u3nyecKas XUMHSI,
—  Hcropus meramnypruu /MlcTopusi TEXHUKH;
—  OCHOBBI METAJUTYPTUUECKOTO MPOU3BOJICTBA.

3HaHUST M YMEHHUS CTYACHTOB, MOJYYCHHBIC MPU HM3YYCHHH TUCHUIUTUHBI «Teopus u
TEXHOJIOTHS OKYCKOBaHHUS IKEJIE3HBIX pya» OyayT HEOOXOAMMBI TIPH MPOXOKICHUH
MPOU3BOJICTBEHHOW - TMPAKTUKE 10 TMOJNYYEHUIO MPOPECCHOHANBHBIX YMEHUH U OIMbITa
npodecCHOHAIbHON JIesITeIbHOCTH, MPOU3BOICTBEHHON—TIPEIIUTIIOMHOM MPaKTUKH,
BBIMIOJTHEHUH BBITYCKHOW KBaJTM()UKAIIMOHHOM pabOTHI.

3. Komnerennum oOy4amomerocs, ¢opmupyembie B pe3yJbTaTe OCBOCHHS
AUCHUILIMHBI U IUVIAHNPYeMble pe3yJbTaThbl 00y4eHust
B pesynbrare ocBoeHus AUCUUIUIMHBI «Teopus M TEXHOJOIHMsI OKYCKOBAaHUS JKEIE3HBIX PYI»
o0yyJaronuics 10JKeH 00J1aaTh CIETYIONUMA KOMITETCHITUSIMU:

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

— 0COOEHHOCTH MPOLIECCOB OKYCKOBaHMS KeEJIE30pyIHBIX MATEPUATIOB;
— TI0Ka3aTesM Ka4eCTBAa HCXOJHOTO ChIpbs U OKYCKOBAHHBIX MAaTEPHUAJIOB

YmeTb — paccuMThIBaThb M aHAJIW3MPOBATH XUMHUYECKHE U (PU3MKO-XMMUYECKHE
IIPOLECCHI;

— OCYILIECTBJISTH OILIEHKY KauecTBa ChIpbs, IOJIYIPOAYKTOB M TOTOBOIO
MPOAYKTA 0 pe3yabTaTaM JIAOOPATOPHBIX aHAIHU30B

— OCYLIECTBJISITh aHAJIM3 KayecTBa FOTOBOM MPOTYKIIUU

Braznets — TEOpHEH M TEXHOJIOTHEW IMPOU3BOJICTBA arJioMepaTa U OKaThIIIEH;
— HABBIKAMM I1OJyYEHUs NIPOAYKTA HAJUICKALIETO0 Ka4ecTBa

IIK-2 - cioco0HOCTHI0 BBIOMPATH METOAbI HCCIeI0BAHMSA, IVIAHUPOBATH U MPOBOAUTH
HEOﬁXOZ]I/IMl)le IKCINICPUMEHTDBI, HHTCPINPETUPOBATHL PE3YJbTATHI M 1€J1aTh BHIBO/AbI




CTpyKTypHBI

3JIEMEHT [Mnaaupyemblie pe3yabTaThl O0yUeHUs
KOMIIETCHIIUHU
3HaThb —  TEXHOJIOTMIO Ipoliecca CHEKaHUd U OKOMKOBAHUA MEJKUX PYA U TOHKHUX
KOHIIEHTPATOB;
—  METOAbl KOHTPOJIS TEXHOJOTHM IMPOLECCOB OKYCKOBAaHUS MEIKUX Pyl U
TOHKHUX KOHIIEHTPATOB;
—  COBpEMEHHBIE METOABl OKYCKOBAaHHUSA MEJIKUX pPyd M TOHKHX
KOHIIEHTPATOB;
—  METOAUKY UCCIEIOBAHUS MPOLIECCOB OKYCKOBAHUS MEIKUX Pyd U TOHKUX
KOHIIEHTPATOB
YMerb — BBIIOJHATE PACUETHI COCTaBA [INXTOBLIX MAaTEPUAIIOB;
— TMPOBOJUTH HEOOXOAMMEBIE HCCIICIOBAHUS MPOIIECCOB OKYCKOBAHHUS MEIKHX
PYA ¥ TOHKUX KOHIIEHTPATOB;
— NOOJAJEPXKUBATH 3aJaHHBIC 3HAYECHUSA TEXHOJIOTMYECKUX NapaMeTPOB
Buaners —  METOIHKOU mnpolecca IMOJATOTOBKHU IIUXTOBBIX MaTepuaaoB K

OKYCKOBAHHIO;
HaBBIKAMU MPOLIECCa OKYCKOBAHUS MEJIKUX PYA U TOHKUX KOHIIEHTPATOB;
METOJaMHU OLIEHKU KaueCTBa OKYCKOBAaHHOI'O ChIPbS;
METOAMKOHN HCCIIEeI0OBAHUS IPOIIECCOB OKYCKOBAHUS




4 CTpyKTYpa U coJepkaHue JUCUUIIIHHbI

OO011ast TPYA0EMKOCTh AUCIUIUIMHBI COCTABIIAET 3 3a4eTHbIe equHuIbl, 108 akaj. 4acoB, B TOM YHUCIIE:
—  KOHTakTHas pabdora — 69,8 akan. yacos:
— ayautopHas — 68 akaj. 4acos;

— BHeayauTopHas —1,8 akaj. yacos

—  camocrosTenbHas padora —38,2 akaj. 4acos;
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1 [lInxToBBIE YCIOBUS OKYCKOBaHUS 6
KEJIC3HBIX PYyJl U KOHIICHTPATOB
1.1. Onpenenenue, cocTaB, BUABI
&KeJne3HbIX pya. HeoOxoaumocTtsb 6 |2 5 1. ITpopaboTKa JIEKIHOHHOTO V CTHBLH OIDOC [1K-1 —3yB;
ITOATOTOBKH JKEJIE3HON PyAbI K Marepuaia P [1K-2 — 3yB;
NIepeIIaBy.
VYerHbll onpoc
Beinonnenue
1. ITpopaboTKa JIEKLIHOHHOTO .
MaTepHaa KOHTPOJIbHOU
1.2 TpeGoBaHUsI K KaueCTBY paboTbiNel [IK-1 —3yB;
OKVCKOBAHHONO CHIPLA 6 (2| 6/2 | 21 2 2. [TonroTtoBka u opopmiieHIe EYN— TK-2 — 3vg.
Y p pe3yabTaTOB JIA0OPATOPHOU pabOTHI naGopaTopHoii M
Nel
pabotsr Nel
1.3 TexHONOTHYECKHE OTIEpAIIHA 6 |4 5 4 1. I[TpopaboTKa JIEKIITHOHHOTO V CTHEL OIDOC [IK-1 —3yB;
MIOJITOTOBKHU ChIPbsl K TOMEHHOM IJIABKE MaTepuaia P I1K-2 —3yB;




2. BeimonHeHne nmpakTuuecKux padoT

1.4 CymiHoCcTh CIOCOO0B OKYCKOBAHHUS 1. [TpopaboTKa JIEKITHOHHOTO . [IK-1 —3yB;
4 - - 4 YcTHBIN onpoc ’
YKEJIE3HBIX PY]I Marepuaia [1K-2 — 3yB;
1.5 luxTa ans npou3BOACTBA 1. [TpopaboTKa JEKIIMOHHOTO TK-1 — 3ve:
OKYCKOBaHHOTO ChIpbsi. BbiOOp crocoba 2 - 212 4 Marepuana YcTHBIH onpoc K-2 3ny
OKYCKOBaHUs 2. BeinonHeHue npakTHYecKux padoT B
Hroro no pasuenry 14| 6/2 | 6/3 16
2 TexHOIOTUS OKYCKOBAaHUS MEITKUX
MKEJIE3HBIX PYJ M TOHKUX KOHIICHTPATOB
2.1 Kitaccuueckasi TEXHOJIOTUYECKAs 1. [TpopaboTKa JEKIIMOHHOTO MK-1 — 3vE:
MTOCJIEI0BATEILHOCTD ITPOU3BOICTBA 2 - 2/1 4 Marepuana VYcTHbI onpoc MK-2 3y ’
OKYCKOBaHHOI'O CBIPbs 2. BolnosiHeHUE NPaKTUYECKUX padboT B
1. I[TpopaboTKa JEKIIMOHHOTO .
2.2 ObopymoBaHue AJis IPOU3BOJICTBA MaTepHaa VYcrHblit onpoc
OKYCKOBAHHOTI'O CBIPbS. 3amura [IK-1 — 3yB;
Y >IP 2 | 11/4 | 21 4 2. [TonroroBka u oopmireHne H B
TexHomornyeckuii nporece 1a00paTOPHBIX [1K-2 — 3yB;
. pe3yNbTaTOB 1a0OPATOPHBIX padboOT
IIPOU3BOJCTBA arjomMepara u OKaThIlIeH No2 3 pabot Ne2,3
==
2.3 OU3UKO-XMMHUYECKHE POIIECCHl TPU 2 2 1. ITpopaboTKa JIEKLIHOHHOTO V eTHBLH OIDOC [IK-1 —3yB;
IpoLeccax OKYCKOBaHMUS. Marepuaia P [1K-2 — 3yB;
2.4 KoHTponMpyeMble TapaMeTphI ITonck 1ONOIHUTENBHOM
arJoMeparMoHHOro Mmpolecca. 5 o1 5 uHpopmanuu no teme: "HapymeHus B Oruer [IK-1 — 3yB;
Hapymenus B TexHOIOrMHM NpOU3BOICTBA TEXHOJIOTHH MTPOU3BOJICTBA [IK-2 — 3yB;
arjomepara U OKaTbIIlei arjomepaTa U OKaThllen "
Hroro no pazneny 8 |11/4| 6/3 12
3 KagecTBo aryiomepara u OKaThIIIEH
3.1 ®axTopsl, ONpeAeNsIone Ka4yeCTBO IIpopaboTka JIEKIIMOHHOT0 MaTepuaa . [IK-1 —3yB;
2 - - 2 YcTHbI# onpoc
OKYCKOBAHHOT'O CHIPbSI. [TK-2 — 3yB;
3.2 Crioco0Obl MOBBIIIEHHUS Ka4eCcTBa . [IK-1 —3yB;
4 - 1 3 |IIpopaboTka JIEKIMOHHOTO MaTepuaa| Y CTHBIN OIPOC

OKYCKOBAHHOTI'O CbIPbA.

I1K-2 — 3yB;




ITouck TOMONHUTEILHON
uHpopManuy 1o TemMaM: ' Biusiaue

3.3 BnusiHue paznuyHbIX (PaKTOPOB Ha 5 i 5 5 pa3IMYHBIX (PAKTOPOB HA KAYECTBO Oruer [1K-1 — 3yB;
Ka4eCTBO OKYCKOBAaHHOI'O CBIPbs OKYCKOBAaHHOTO CbIpbs", «KauecTBO [1K-2 — 3yB;
arsiomepata [TAO «MMK» u ciocoOsr
€r0 MOBBIIICHUS»
Hroro no pa3zneny 8| - 3 7
4 NnTeHcuukanus mpoueccoB . [IK-1 - 3yB;
- IIpopaboTka JIeKLMOHHOrO MaTepuaia| Y CTHBIN OIpoC
OKYCKOBAHH$ XKeJIe30pYJTHOTO ChIPbsI I1K-2 — 3yB;
4.1 ®akTopsl, ONpeAEIAIONe TTK-1 — 3yB;
MHTEHCUBHOCTB MPOLIECCOB arjoMepaLnuu 2 - 1 2  |IIpopaboTka JIEKLIMOHHOrO MaTepuana| Y CTHBIN OIpoc K-2 — 3ny
Y [IPOM3BOJICTBA OKATHIMIE. ’
ITouck nomONMHUTEIBLHOM Otuer
4.2 CiocoObl MHTEHCUUKAITIH 5 i 1 12 uH(popmanuu 1o teme: 'CrocoObl Brinonnenue [IK-1 —3yB;
IIPOLIECCOB OKYCKOBAHUSI. ' MHTEHCU(UKALMH [TPOLIECCOB KOHTPOJIbHOM [1K-2 —3yB;
OKYCKOBaHHUs " paboTel Ne2
Hroro no pasneny 4 - 2 3,2
Hmozo 3a cemecmp 34| 17/6 | 17/6 | 38,2 3ayer ¢ OEeHKOH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jdns  peanuzanyi  NpeAyCMOTPEHHBIX BUAOB  y4eOHOHM pabOTbl B KadecTBe
0o0pa3oBaTeNbHbIX TEXHOJOTUW B TPENOJaBaHUU AUCUMILIUHBL «Teopuss W TEXHOJIOTHUs
OKYCKOBaHMS JKEJIE3HBIX pyI» HCHONB3YIOTCS KAk TpaJulMOHHas ©  MOAYJIBHO-
KOMIIETEHTHOCTHAsI TEXHOJIOTUH, TaK U TEXHOJIOTUS MPOOJIEMHOT0 U UHTEPAKTUBHOTO 00yUEHUSI.

Jlekuuu mpoxomAT Kak (opmMe HMHPOPMALMOHHBIX JIEKUWH, Tak U B (GopMe JEeKIHii-
KOHCYJIbTAllMi, TI€ TEOpPEeTUYECKUH MaTepuasl 3apaHee BblaeTcs oOydaromuMmces s
CaMOCTOSITEJIFHOTO M3Y4YEHHs, JJIS MOATOTOBKH BOIPOCOB JIEKTOPY, TAaKUM 00pa3oM, JEKIHS
OPOXOJUT MO THILY BOINPOCHI-OTBETHI-AMCKYccUa.  MHorma neknuu NpoxXoAsT B BHIE
npoOJeMHON JIEKIMM C OCBEIICHHUEM pPAa3IMYHBIX HAyYHBIX MOJAXOAOB K IIOCTaBICHHOMN
npoOieme.

[Tpu mpoBeneHNH MPAKTUYECKUX 3aHATUH HEOOXOAMMO LIEIEHAIPABICHHO MEPEXOIUTh OT
PENPOAYKTUBHBIX METOJIOB 00YUEHHSI K YACTUYHO-TIOMCKOBBIM U HCCIIEI0BATEIbCKUM METO/AaM,
pa3BUBas JIOTUYECKOE MBIIUICEHHE, YMEHHE AapryMEHTUPOBaTh M OTCTaMBaTh COOCTBEHHOE
noHuMmanue Borpoca. C 5TOM [enpl0 BO3MOXHO HCIIOJNB30BAaHUE KaK TPAJUIMOHHOM, Tak
poOJEMHON U HHTEPAKTUBHON 00pa30BaTENbHBIX TEXHOJIOTHH.

Ha  3anstusx  menecooOpa3HO  HMCMHOJIB30BaTh  TEXHOJOTHIO  KOJUIEKTUBHOTO
B3aMMOOOYYEHHUs, COBMeEllass €€ C TeXHoJorue mnpodiemHoro ooOyuenus. [lpu sTOoM
HEOOXOUMO TMOBBIIIATH TO3HABATENFHYIO AKTUBHOCTD CTYJIEHTOB, OPTaHU3YsI CAMOCTOATEIbHYIO
paboTy Kak MCCIIeI0BaTEeIbCKYI0 TBOPUECKYIO IATEIbHOCTb.

CrnemgyeT uCHONB30BaTh KOMIUIEKC HHHOBALIMOHHBIX METOJOB AKTUBHOTO OOYYeHHS,
BKJIIOYAIOILIUH B ce0s:

- co3laHue MPOOJIEMHBIX CHUTyallMd C TOKa3aTelbHBIM pELICHHEM MpOOJIeMBbI
npernoiaBaTeneM u 6e3 Hero;

- CaMOCTOSITENIbHYIO TOWCKOBYIO JI€ATEIbHOCTh B PEHICHHH Mpo0JieM, HampaBiseMylo
Iperno/iaBaTesieM;

- CaMOCTOSITENIbHOE pelieHre Mpo0aeM 00yJaroIMMHUCS MO KOHTPOJIEM MPENo1aBaTes.

Peanm3anuss WHHOBAaIlMOHHBIX METOAOB OOy4YeHHS BO3MOXKHAa C HCIIOJIb30BaHUEM
CJICAYIOIIUX MPUEMOB:

- pacKphITHE TMpEroAaBaTeieM TPUYMH W XapakTepa HeyAad, BCTPEYArOIIUXCS MpU
peleHnn nmpooiem;

- IGMOHCTpPANHXS PA3HBIX OXO/I0B K PEIICHUI0 KOHKPETHOM MPOOIIEMBI;

- QaHAJIM3 MOJYYEHHBIX Pe3yJIbTaTOB U OTHICKAHME I'PaHMIl UX IPUMEHUMOCTH U JIp.

CamocTrosaTenbHass padoTa CTYAEHTOB [JOJDKHA OBITh HampaBlieHa Ha 3aKperJieHue
TEOPETUYECKOr0 MaTepuaia, U3JI0KEHHOro MpernoiaBaTesieM, Ha IpopaboTKy TeM, OTBEJEHHbIX
Ha CaMOCTOSITENIbHOE W3y4YeHHe, Ha TOATOTOBKY K 3aHSITHAM, IIOATOTOBKY K WTOTOBOM
aTTeCTallHH.

[lpy mpoBeAeHWH 3aKIIOUYUTENHHOTO KOHTPOJS HEOOXOIMMO BBIIBUTH  CTETICHb
NPaBUIBHOCTH, 0ObeMa, TIyOWHBI 3HAHWH, YMEHUH, HaBBIKOB, MOJYYEHHBIX MPHU HM3YYEHUU
Kypca Hapsily C BBISIBICHHEM CTETIEHU CAMOCTOSITETIbHOCTH B TPUMEHEHHUH TTIOTYYEeHHBIX 3HAHUH.

6 YueOHO-MeTOAUYECKOE 00ecTieueHHe CAMOCTOATEIbHOMH PadoThl 00yUar0 X CS

Bonpocel g caMONpoOBEpKH MPEACTaBIEHbI B BHUJE IMPaKTUKO-OPHUEHTHPOBAHHBIX
3aJJaHUi JJIS BBINOJIHEHUS PACYETOB MO MPOM3BOJCTBY OKYCKOBAHHOTO CHIPbSI M JIJISl OLEHKHU
UCIIOJIb30BAaHUsl IPOU3BOJCTBEHHBIX M TEXHOJOTMYECKMX JAHHBIX. Takke BONPOCH AJIs
CaMOIIPOBEPKH MPEICTABIEHBI TEOPETUUECKUMHU BOIIPOCAMU, TPEOYIOIIUE Pa3BEPHYTOIO YCTHOTO
OTBETa, IO3BOJISIOIIME IPOBEPUTH YPOBEHb YCBOEHHUS 3HAHUH W OCBOEHHS OOMMX U
npoecCHOHANBHBIX KOMIETEHIIUN O JUCIUIINHE.



[To mucumnmnHe «TeopHs M TEXHONOTMS OKYCKOBAHMS KEJIE3HBIX PyA» MPEeAyCMOTpPEHA

ayIUTOpHAs U BHEAYAUTOPHAsl CAMOCTOsATEIbHAs paboTa 00yUyaroImuxcsl.

AynuropHas caMOCTOSITENIbHAs paboTa CTyI€HTOB IPEIOIAraeT peleHue KOHTPOJIbHBIX

3a1a4 Ha IMPAKTUYCCKUX 3aHATUAX.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.
23.

[IpumepHbIe BONPOCHI 1JIs1 YCTHOI'O ONPOCA MO0 U3y4aeMbIM TeMaM

Omnwucare TpeOOBaHMS JOMEHIIUKOB, IPEIBIBIAEMBIX K KAUECTBY arjioMepaTa U OKaThIIIeH.
[lepeuncnuTh KOMIOHEHTHI AarJOMEpallMOHHON MIMXTHI. YKa3aThe 1IeNb BBOJIA U KPYITHOCTh
Ka)KI0r0 KOMIIOHEHTA.

OnpenenuTb TUIIBI OKYCKOBAaHHOTO KEJIe30PYAHOrO ChIPhS IO MPeICTaBICHHBIM 00pa3am.
Ornucath 3Tanbl NOJATOTOBKM — arjOMEpallMOHHOM MIMXTHI K crekaHuto. OOBSICHUTH Leib
Ka)KJ0ro dTana. YKas3aTb UCII0JIb3yeMO€e 000pyJ0BaHHE.

CocTaBUTh TEXHOJOTMYECKYIO LIENIOYKY IPOM3BOJCTBA OKATHIIIEH

OOBsICHUTP HEOOXOJUMOCTh M KOJMYECTBO JOOABISIEMOrO0 HM3BECTHSIKA B IIPOIIECCax
OKYCKOBaHHSI.

Onucatp paznanuus B TEXHOJOTHUIX OKYCKOBAHHUS JKEJIE3HbIX PYI U KOHIEHTPATOB.

VYKkazaThb KOHTPOJHMpPYEMblE [apaMeTphl arjioMmepauuoHHoro mporecca. OObICHUTH
HEO0OXOIUMOCTh KOHTPOJIA.

CocTaBUTh TEXHOJIOTMYECKYIO MTOCIIEI0BATEIbHOCTh NOATOTOBKHU KENE3HBIX Py K JOMEHHON
IJIaBKE.

VYka3zare HEOOXOAMMOCTb M CIOCOOBI TOBBIMICHHUS Ta30IMPOHUIAEMOCTH CHEKAEMOTo CJOs
IIPU arJIoMepaLuu.

OOBSACHUTH BIMSIHAE CKOPOCTH  (UIBTpAllMM  BO3AyXa 4Yepe3 CIEKaeMBbId  CIIOH
arJIoMEepalMOHHOM IKXTHl HA CKOPOCTh IPOLECCa CIIEKAHUS

OOBsACHUTh M3MEHEHHE pacxoja TBEPJIOro TOIUIMBA B arJIOMEPAllMOHHYIO UIMXTY IMpH
MOBBILIEHNY OCHOBHOCTH arjioMepara.

OOBsACHUTH 3HaYeHHE TBepAO(A3HBIX peaklyil B arjJloMepallMOHHOM IIpolecce U Mpolecce
00KHra OKaThILIEH.

KoHTpob 0KOHYaHHUS arjioMepalimoOHHOI0 IIpolecca Ha arjloMalluHe.

OO0BsicHUTD BIMSAHKUE (PA30BOTO COCTABA arjioMepara Ha €ro MPOYHOCTb.

OOBSICHUTD TEXHOJOTHUIO TEPMOOOPAOOTKH arjiocreka Kak CrocoOa MOBBIIICHUS KadecTBa
arjiomepara.

OOBACHUTD TEXHOJIOTUIO JBYXCIOMHOTO CIIEKaHUs KaK croco0a IMOBBIIEHUS KauecTBa
arjiomepara.

OOBACHUTH TEXHOJOTHIO MPEABAPUTEIBHOIO MOAOIPeBa IIMXTHl KaK CIIOCO0a MOBBIMICHHS
Ka4yecTBa arjiomMepaTa U MHTeHCU(HUKAIIMK arJIOMEpallMOHHOTO Mpoliecca.

Onucath BIMSHAE OCHOBHOCTH arjioMepara Ha ero KauecTBo.

OOBSICHUTH TEXHOJIOTHIO IPOU3BOJICTBA arjoMepara ¢ J00aBKOU K arJIoNIMXTe J0JI0OMHUTA Kak
croco0a MoBBIILIEHUS KayecTBa arjioMepara.

Onucarb  crmocoObl  HMHTEHCHU(UKAMM  arjoMepaliMoHHOro  mpouecca.  OOBSICHUTH
HE00X0IMMOCTh MHTEHCH(PHUKAIINH.

OnucaTh TEXHOJOTUIO MOJTOTOBKH HIMXTHl K OKOMKOBAHHUIO.

Omnucare cocTaB IIMXTHl Ha MPOM3BOJCTBO OKaThilmied. OOBICHUTH LENb BBOJA KaXJIOTO
KOMIIOHEHTA.
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24.
25.
26.
27.

28.
29.

30.
31.
32.
33.
34.

35.
36.

37.
38.
39.
40.
41.

42.

43.

44,

45.

46.

47.

48.

49.

Onucath TEXHOJIOTHIO TIPOM3BOJACTBA CBIPBIX OKaThIMIeH. YKa3aTh HCIOJIb3YEMOE
obopyoBaHue.

OOBSICHUTH TEXHOJIOTHIO 00’KHUTa OKATHIIICH. YKa3aTh UCIONb3yeMoe 000pyI0BaHuUE.
YKa3arb pazinyus CBOMCTB arjioMepara v OKaThIIIEeH.

Kakue mapaMeTpbl KOHTPOJHMPYIOTCA IO XOay Tmporecca ariomepanud. OOBSICHUTH
HE0OXOIUMOCTb.

Kakas 30Ha B criekaeMoM ciioe HanboJiee COPOTUBIISETCS MPOXOAY ra3oB. J[aTh MOsICHEHHUS.
Bnusinue ckopocT puIIbTpaly BO3/1yXa 4epe3 CreKaeMbli CION arlioMepaliOHHON HMIUXThI
Ha TpoIiecc.

CriocoOwbI oBBINIEHUS KadecTBa ariiomepara. JJobaBka k arnomuxte MgO.

[Tpon3BOCTBO CHIPBIX OKATHIIICH.

TexHoJOrMYeCcKast IeNMoYKa MPOU3BOJICTBA arjloMepaTa U OKAaThIIICH.

OOBACHUTD HEOOXOIUMOCTh OXJIAXKICHHS arjioMepara Irepej OTHPaBKOH ero B JIOMEHHBIH
nex. OnucaTh TEXHOJIOTUIO OXJIAKICHUS.

Otamnbl MOATOTOBKH  arfloMEpalMOHHON IMIUXTHl K croekaHuto. Llenp kaxkmoro srama.
Hcnonszyemoe 000pyaoBaHue.

TexHonorus MPoU3BOJICTBA THOPUIHOTO arjaoMepara.

CocTaBUTh TEXHOJOTMYECKYIO IIETIOYKY  IPOM3BOJICTBA arjoMepara Ipd BBOJEC B
arJOMEeparMOHHYIO NIMXTY KOMIIOHEHTA, COJICPIKAIEro THAPATHYIO BIary .

Onpenenuth TUMIBI (IIFOCOB IO MPEICTABICHHBIM 00pa3iam

OneHnTh COCTaB M Ka4eCTBO IIUIAKa 10 MPECTAaBICHHBIM 00pa3IaM.

OnpenenuTh TUIIBI KEIE3HBIX Pyl IO MPeICTaBICHHBIM 00pa3iam.

CocTaBUTh TEXHOJOTHYECKYIO MOCIIEIOBATEILHOCTD MEPEMENICHUS IUXTOBBIX MaTepHAIIOB
BHYTPH arjoMeparioHHoi Gpadpuku.

CocTaBUTh MOCIENOBATEIBHOCTh PACHOJOXKEHHUS OOOPYAOBaHMS, HCIONb3YyEMOIrO IpH
CIIEKaHUU arjoMepara Ha arjloMalInHaX KOHBEHEepPHOro THUIA.

CocTaBUTh  TEXHOJOTMYECKYIO  IIETIOYKY  BBIJCICHHS  BO3BpaTa W  TIOCTETH B
arloMepaluoHHoM mpornecce. OmnucaTth TEXHOJIOTHIO TIPOW3BOJCTBA UyryHa Ha
YBEIMYEHHOW BBICOTE CIIEKAEMOTO CJI0s1 Kak crioco0a MOBHIIIEHHs KauecTBa arjioMepara.
CocTaBUTh TEXHOJOTHMYECKYIO MOCJIEIOBATEIBHOCTh IMPOU3BOJICTBA CHIPHIX OKATHIMIEH B
TapenpyaToM U OapabanHOM okoMKoBaTensx. [Tloka3aTe paznuune.

Onpenenutb AeWCTBUS, KOTOPHIMH HEOOXOAMMO H3MEHUTh TEXHOJIOTMYECKUH TMpolece
MPOW3BOJICTBA arjoMepara TMpH BBOJE B arjoOUIMXTy KOMIIOHEHTOB, COJIepKalInuX
TUTPOCKOIUYECKYIO BIIATY

CocTaBUTh TIOCIIEIOBATENILHOCT PACMIONIOXKEHNS 000PYIOBaHUS, HCIIOJIB3YEMOTO B IIPOIIECCe
NPOTSTUBAHMS BO3JyXa 4Yepe3 CIOW MIMXTHl MPH CHEKAaHWH ariioMepara Ha arjoMallnHax
KOHBEMEPHOIO THIIA.

Onpenenuth HapyIICHUS B TEXHOJOTHH MPOM3BOJCTBA arjoMepara MpH TOSBICHUU B HEM
HEYCBOMBILEHCS N3BECTH.

OnpenenuTh M3MEHEHUS B TEXHOJOTMYECKOH IIeroYKe IMPOM3BOJICTBA arjioMepara IpH
MOBBIIICHUH JIOJIM TOHKHX KOHIICHTPATOB B arJIoMEpalliOHHON IIMXTE.

CocTaBUTh MOCIIEI0BATENILHOCTD PACMIONOXKEHNU 000pYIOBaHUS, UCIIOIB3YEMOTO B IIPOLIECCE
TPAHCHIOPTHPOBKH arjioMepara OT arjJoMallliHbI 0 KOJIONTHUKA TOMEHHOU TIeUH.

CocTaBUTh TEXHOJOTHYECKYIO IIETIOYKY  TPOHM3BOJCTBA arjoMepara TIpH BHEAPEHHUH
nporiecca TepMooOpabOTKH arjiocieka.
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50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

Nodn

CocTaBUTh TEXHOJIOTUYECKYIO IIETIOYKY  TPOM3BOJCTBA arjioMepara IpH BHEIPECHUH
IpoLecca IBYXCIOMHOTO CIIEKAHUS.

Kakuie n3MeHeHHsT B TEXHOJOTHYECKOW IEMOYKEe IPOU3BOJCTBA arjioMepara HE0OXOAMMO
OCYIIECTBUTH JUISI BHEJIPCHUSI TIPOI[ECca TEPMOOOPAOOTKH.

Kakuie n3MeHeHHs B TEXHOJOTHYECKOW ILEMOYKe IMPOM3BOJCTBA arjioMepara HeoOXO0IuMO
OCYILIECTBHTD JJIsl BHEIPCHUS TPOIIECCA ABYXCIOWHOTO CIICKAHMS.

. Kakuie n3mMeHeHusi B TEXHOJIOTMYECKOH IIETIOYKE MPOU3BOJICTBA arioMepara HeoOX0 1Mo
OCYILIECTBHTD JJIsl BHEIPCHHUSI TPOLIECCa MPEBAPUTEIIEHOTO OKOMKOBAHUH arJIONIHXTHI.
V3MeHeHHsT B TEXHOJOTMYECKOW  IIETIOYKE MpPU BHEAPCHHHM TEXHOJOTHH YBEIUYCHUH
BBICOTHBI CIICKA€MOTI'O CJIOA. OI‘paHI/I‘-IeHI/IH.

OCIMOYKE IIpU BHCAPCHHUHU TCXHOJIOTMU Z[OGaBKI/I K

N3MeHeHMss B TEXHOJOTHYECKOU

arnommxte MgO. Orpannyenusi.

N3menenus B TEXHOJIOTHYECKOI LCIIOYKE IIpU BHCAPCHHUHU TCXHOJIOTMU HN3MCHCHUA
OCHOBHOCTH.
HN3MeHeHus B TEXHOJOTHMYECKOMH HCIIOYKC IIpW BHCAPCHUU TCXHOJIOIHNH O6OFaH_IeHI/IH

IIPOCACBIBAEMOT'0 BO3/IyXa KHCIOPOIOM.
M3MeHeHHs B TEXHOJOIMUYECKOW LENOYKe MPU BHEAPEHUU TEXHOJIOTUHU MPEIBAPUTEIBHOTO
[0JIOTPEBA IIHUXTHI.

Kax n3menurcs pacxoJl KOKCHKa B arjJJOMEpPAllMOHHYIO IIUXTY IIPU MOBBIIIEHUH OCHOBHOCTH
arnomepata. /laTh pazBepHyTO€ OOBSICHEHHE.

mpu 1no0aBKe B

CocTaBUTh TEXHOJIOTMYECKYIO LEMOYKYy  IPOU3BOACTBA arjioMepara

arfioMEepalMoOHHYIO IIUXTY JOJIOMUTU3UPOBAHHOTO U3BECTHSIKA.
3amanus 1J1s1 NPAKTHYECKUX padoT

1. CpaBHI/ITB TCXHOJIOTUYCCKHUEC LCIIOYKU IIPOU3BOACTBA arjiomMepara Mo IMpeaACTaBJICHHBIM

cxemaM. OOBSICHUTD Pa3IMUUs B TEXHOJIOTUSIX
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OOBSCHUTH TEXHOJOTHYECKYIO IIETIOYKY TPOU3BOCTBA arjioMepara. YKazarh OTJEICHUS,

HCIIOJIB3YCMBIC arperarthl.
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3. TexHonoruueckas mernovyka Kakoro rnpoiiecca u3odpaxena Ha cxeme? Jlate pacmudpoBky
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4. Onucatrb ycTpOHCTBO U pabOTy KOHBEHEPHOMN arjioMepaliiOHHON MallluHBI.
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Yro n3obpaxkeno Ha cxeme? OmnmcaTh cocTaBHbIC YacTH. OnucaTh Ha3HAUYCHHE JAHHOTO

000py10BaHus1, 0COOEHHOCTH KOHCTPYKLIUU

KonTpoubHas padora Ne 1 «Onenka Ka4ecTBa CbIpbeBbIX MATEPHAIOB»
1. Ilo npeacraBneHHOMY XUMHUYECKOMY cocTaBy onepennutsb Tun JKPC u oneHuTh
ero 1o TpeOoBaHUAM JTOMEHIIMKaM. J[aTh peKOMEeHJallH.

Fe FeO S P CaO Si0, | Al,O3 | MgO | mmm | KpymHOCTS,
MM

62 2,3 0,056 |01 2,5 51 1,4 0,8 0 1-20

Fe FeO S P CaO SiO, | AlO; | MgO | mmm | KpymHOCTb,
MM

56 10,2 0,05 |01 7,5 2,1 6,4 2,3 0 1-20

Fe FeO |S P CaO SiO; | AlLbO; | MgO | m.m.o. KpymHocTs,
MM

62 |23 0,05 | 0,2 1,22 2,51 |0,08 0,11 0 10-20

|[Fe [FeO [S [P [CaO [SiO, |Al,Os [MgO |mmn [ Kpynuocrs,
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MM

66 |10,2 (1,22 | 0,05 |1,22 2,51 (0,08 0,11 0 -0,074
Fe |FeO |S P CaO SiO; | Al,O3 | MgO | mm.om. KpymHocTts, MM
51 | 1,2 0,3 0,04 |3,2 10,5 | 5,3 1,2 4,3 -300
2.  llpoBepHUTbh XUMHYECKUH COCTAB MUCXOIHOTO CHIPhSl JOMEHHOH IJIAaBKH HA KOPPEKTHOCTD.
[Tpu HEOOXOAMMOCTH CIeNIaTh MepecyeT

HUcxonupriit Xumudaeckui coctan, %

MaTepua Fe FeO Mn S P CaO SiO, MgO | AlLO3 | mo.m.
Pyna 36,8 3,14 10,25|051|0,12 | 2,21 25,4 0,11 2,24 10,3
Fe |FeO |S P CaO SiO; | Al,O3 | MgO | mm.m. KpynHocts, MM
51 | 1,2 0,3 0,04 |3,2 10,5 | 5,3 1,2 4,3 -300

Fe |FeO |S P CaO SiO; | Al,O3 | MgO | mm.m. KpymHocTs,
MM
66 |10,2 (1,22 | 0,05 |1,22 2,51 |0,08 0,11 0 -0,074
Fe |FeO |S P CaO SiO; | Al,O3 | MgO | mm.m. KpymHocTs,
MM
62 |23 0,05 | 0,2 1,22 2,51 | 0,08 0,11 0 10-20
Fe FeO S P CaO Si0, | Al,O3 | MgO | mmm | KpymHOCTS,
MM
62 2,3 0,05 0,1 2,5 51 14 0,8 0 1-20
3. OmpenenuTh KOJIMYECTBO ariiomepata ¢ coaepxaHuem Fe=55%, ueoOxomumoro s
BBIIUIABKM | T 4yryHa.
4.  Onpenenuth conepkanue Fe203 B ariomepare, ecim u3BeCTHO, uTo coaepkanne FeO B
HeM 12%, a obiiee coaeprkanue xene3a 58%
KonTpoubnas padora Ne2 «TecTbl M0 BeJeHHIO NPOLECCOB OKYCKOBAHUSD)
1.  BweiGepure BapuaHT oTBeTa. JKenezopynublii Mmunepan Fe;O3 sBisieTcss MUHEPATIOM. ..

a) MarHeTUTOBBIX PY/I;

6) IrCMaTUTOBBIX, B) CUACPUTOB; F) HCT MMPaBUJIBHOI'O OTBCTA

2. Bribepute BapuanT otBeTa. JKenezopyauslit Munepai FesOy siBiisieTcst MUHEpaIoM. ..

a) MarHETUTOBBIX PyZ; 0) TEMAaTUTOBBIX; B) CUJEPUTOB; T') HET MPABUIHLHOIO OTBETA
3. HcnpaBbre ommbouHOe BbIcKaszbiBanue. K kadectBy JKPC nOMEHITUKH TIPEIBSIBISIOT

clemyromye TpeOOBaHMS:

a.

conepkanue xenesa 40-50%);
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4.

0. OCHOBHOCTb MEHEE EIMHMUIIBI;

B. COJAEpKaHME BPEAHBIX IPUMECEN — B IPEJIIax IECATHIX IPOLEHTOB;

r.  KpymnHocTb 25-40 MM

Onpenenuth OMMOKH B BEICKa3bIBAHUSX, €CIIM HE00X0AuMO. JlaTh 0OBSICHEHHSL.

a) CoxeprkaHue xelne3a B OKaThIlIax 0oJbIle, YeM B arjomepare.

b) Topsiuas MPOYHOCTH OKATHIIICH BBIIIE, YEM arjioMepaTa.
€) XoJo/Has MPOYHOCTh OKATHIIICH BBIIIIE, Y€M arjioMepaTa.
d) OCHOBHOCTH OKATBIIIEH BBIIIIE, YEM arioOMepaTa.

e) ComeprkaHue cepbl B OKATBIIIAX BBIIIE, Y€M B arjomepare.

f) Conepxanue pocdopa B OKaThIIIaX BBIIIC, YEM B arjoMepare.

g) TlasonpoHuIIaeMOCTh OKATHILICH BBIIIE, YEM ariomMepara

10.

VYKaxuTe HEeCOOTBETCTBHE, €CIM OHO MMeeTcs. TeXHOIOorn4eckas Ienovka MpPOU3BOACTBA
arjoMepara: COCTaBJICHHE IIHUXTHl - JO3UPOBAaHHE KOMIIOHEHTOB — TIOATOTOBKA
KOMIIOHEHTOB — CMEILIMBaHUE — OKOMKOBaHHUE — CIIEKaHUE — OXJIAXKICHHE — [POXOUEHHE
VYKaxuTre HECOOTBETCTBHE, €CIM OHO UMeeTcs. TeXHOoJIornyeckas Iernodka MpOMU3BOJICTBA
OKarTbIIIei: J03MPOBKa KOMIIOHEHTOB — MOATOTOBKAa KOMIIOHEHTOB — COCTABJICHUE LIMXThI —
YBIJI&XKHEHUE - CMELIMBaHHE — OKOMKOBAaHUE — COPTUPOBKA IO KPYITHOCTH — OOXKUT .
VYKaxuTe HECOOTBETCTBUE, eclii OHO mMmeercs. CIycTss HEKOTOpPOE BpeMs IOCie Havasa
mporecca arjaoMepandi B CIIEKAEMOM  CJIO€ MOXHO BBIICIHUTh HECKOJBKO 30H,
PacIIOIOKEHHBIX CBEPXY BHHU3: TOPEHHs TOIIMBA — IOJOTPEBa — TOTOBOTO arjioMepara —
KOHJICHCAIINU — CYIIKH — TIEPEYBIKHEHHUS — HCXOAHOHN IIUXTHI.

BeiGepute Bapuant otBeta. Cnoco0 oboramieHus, OCHOBaHHBIH Ha  pa3IMyuM
IOBEPXHOCTHBIX CBOICTB MUHEPAJIOB, HA3bIBAETCA. . .

a) ¢oranuss 0) MarHUTHAs cerapalus B) IpaBUTAIUs

BeiGepuTe O0TBET U3 MpeuIoKeHHBIX BapruaHTOB. Criocod oOoralieHus Kene3Hoi pyisl,
OCHOBAHHBINM Ha pa3INYUM MIIOTHOCTH MUHEPAJIOB — 3TO. ..

a) pmotauus ©) MarHUTHas cenapanus B) FPaBUTALIUS

Bri6epuTe 0TBET U3 MPEIOKEHHBIX BApUAaHTOB. UTO HE BXOAUT B COCTAB XKEJIE3HON PYy/bL:

a) MUHEpaJbl yCTOW TOPOAbI; 0) (IIFOCHI; B) JKEIE30COACpKAIINE MUHEPAJBI, T') BPEIHBIC

IpUMECH; 1) TOJIE3HbIE IPUMECH

11.

12.

BriOepute oTBET U3 MpeyIoKeHHBIX BapuaHToB. [IpoayKT oboraiieHus, B KOTOpoM %-Hoe
coJiepKaHue kene3a 0oJblle, YeM B UCXOAHOM pyzae?
a) XBOCThl  0) IPOMIIPOIYKT B) KOHLIEHTPAT

BeiGepute npaBuiibHOE BbIcKa3biBaHUE. [IpenMyIiecCTBEHHO OKATHIIIN MPOU3BOIAT

KHCJIBIMU I10 CIICAYIOIIUM IIpHUYNHaM:

a.

0
B.
r
pis

13.

Jr op

3TO — TpeOOBaHUs JOMEHIINKOB;
no0aBKa OCHOBHOTO (¢Iroca He MPelyCMOTPEHa TEXHOIOTHEH;
n00aBKa OCHOBHOTO (hiTroca pa3yO0KMBAET OKATHIII;
no0aBKa OCHOBHOTO (pITrOCca y10pOKaeT OKaThIIIN;
no0aBKa OCHOBHOTO (hiIroca yXy/IIIaeT KauecTBO OKaThIIIEH.
Yro nponymieHo? Ariogadpuka COCTOUT U3 CIEAYIOIINX OCHOBHBIX OT/IEICHUI:
noarorosku JKPC;
MOJITOTOBKH TOTUIHBA;
MOJITOTOBKH W3BECTHSIKA;
CMECHUTEINFHOE;
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14.
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15.
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16.

o R IPF e

17.

BFOE o

18.

19.

CTieKaTeIbHOe
[TepemenieHre MUXTOBBIX MAaTEPHATIOB BHYTPH ano(aOpuKu OCYIIEeCTBISETCS
HOCPEICTBOM:

aBTOTPAHCIIOPTA,

/1 TPAHCTIOPTA,

CHCTEMBbI KOHBEHEPOB;

ITHEBMOTPaHCIIOPTOM
DKcraycTep npeaHa3HaYeH s

32)KUTAHUS X THI;

MepeMeIeHUS TalJIeT;

OTIPOKUIBIBAHUS TTAJLJIET;

pococa BO3yXa;

BBIJICTICHUS] BO3BPATa;

MOJIZICPYKKH MTOCTOSIHHOM BBICOTBI CIIEKAEMOTO CJIOST;

3arpy3KH IUXThI HA MMaJUIETHI.
YcpeaHeHue mpoBOAMUTCS C IENbI0 00ECICUeHHsI CIISYIONINX TPEOOBAaHUI JOMEHIIUKOB
(BpIOCPHUTE TIPABUIIBHBIA OTBET, €CJIM OH UMEETCS):

HY)KHOE COZIepIKaHUE JKele3a;

HY>XKHasi OCHOBHOCTb;

HY>XKHasl KPyITHOCTb;

HY>KHOE COJICpKaHHNE BPEIHBIX MPUMECEH;

HY)KHOE KOJIcOaHUEe XUMHUYECKOTO COCTaBa,

HY)KHasi BOCCTAHOBUMOCTb
Kakue neiicTBus HEOOXOAMMO TPEANPHHATH IMPH BBOJEC B arjOUIMXTY KOMIIOHEHTA,
COJIEpIKaIIero TMrPOCKOMMYECKYIO BIary:

00aBUTH MPOIIECC CYILIKH;

n00aBUTH (IIIOC;

JIaTh MEHBIIE BOJIBI P OKOMKOBaHUHT

JI00aBUTh KOKCHK;

HUYETO HE MPEIITPHHUMATS.

HeoOxomuMyr0o  ra3onmpoHHIIaEMOCTh  arJIOMEpalldOHHOW  MIMXThI  0OecreyrBaeT
CIEeYIOIININ dTam (BbIOEpUTE MPABUIBHBINA OTBET, €CITU OH UMEETCS):

JIO3UPOBAaHUE KOMIIOHEHTOB;

OXJIQKICHUE;

a
0
B. COCTaBJICHHE ITUXTHI;
I. CMECIIMBAHWC,
. TPOXOYCHHE;

€. OKOMKOBaHHE.

JloGaBka (mroca MpH COCTABICHUU ariiOMEPAllMOHHON IIMXTHI MPOBOJUTCS C IEJBIO
obecrnievyeHus CIeAyIuX TpeOOBaHMi TOMEHIIUKOB (BEIOEPUTE MPABIIBHBIN OTBET, €CIIH
OH UMeeTCH):

a. HYXHOE COJIepKaHue )Kele3a;

0. HY)XHas OCHOBHOCTb;

B. HYXHas KPYITHOCTb;,

I. HYXHOE COJIep)KaHHe BPEAHBIX MPUMECEH;
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II.
€.

HYXHOC KoJIeOaHHEe XMMHYECKOTO COoCTaBa,
HYXXHasd BOCCTAaHOBUMOCTbD.

20. Kaxoe TeXHOJOTHYECKOE 3BE€HO OTCYTCTBYET IPU IMPOHU3BOJICTBE CHIPHIX OKATHIIICH B

Tapejb4aTOM OKOMKOBATCJIC U IIOYCMY:

¥ 0 =B 3@

JTI03UPOBKAa KOMIIOHEHTOB;
HOJrOTOBKA KOMIIOHEHTOB;
COCTaBJICHUE LIMXTHI;
yBIIQXKHEHUE;
CMEILNBAaHUE;
OKOMKOBaHHE

COpPTUPOBKA 10 KPYITHOCTHU

21. OO0oraieHue MPOBOIUTCS C IO 00ECTIEYCHUs CIEAYIOMUX TPeOOBAHMIA JTOMEHIIUKOB

(BbIOCpHTE TIPABUIIBHBIN OTBET, €CIIM OH UMEETCS):

o X TR Ow

HYXHOC COLCPKAHUC KEIJIC3Aa,

HYXXHasi OCHOBHOCTD,

HYXXHas KPpYITHOCTb,

HYXHOC COLCPKAHUC BPCAHBIX anMeceﬁ;
HYXHOC KoJIcOaHHE XUMHYECKOTO CoCTaBa,
HYXHass BOCCTAaHOBHUMOCTDb

22. Kakue npedcTBHS HEOOXOOMMO MPEANPUHATH NMPH BBOJE B arJIOMIUXTYy KOMITOHEHTA,
COJZIEpIKAIIET0 THAPATHYIO BIIAry:

B O o

N00ABHUTh MPOIIECC CYIIKH,

100aBUTH (IIrOC;

JlaTh MEHBIIIC BOJIbI IPH OKOMKOBAHUU;
00aBUTH KOKCHK;

HUYETo He MPeINPUHUMATS.

23. HcnpaBbTe BBICKA3bIBAHUS, €CIIM HEOOXOIUMO:

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

ConeprkaHue xene3a B OKaThIax 0oJbllle, 4eM B arjiomepare.
I'opsiyast IpPOYHOCTH OKATHIILIEH BBIIIE, YEM arjioMepara.
XoJioaHas MPOYHOCTh OKATHILIEH BBIIIE, YEM arjomMepara.
OCHOBHOCTB OKaTBIIIIEH BBIIIE, YEM ariioMepara.

ConaeprxkaHue cepbl B OKaThIIIAX BBIIIE, YEM B arjioMepare.
Cogepxanue pochopa B okaThIIIaxX BhIIIE, YeM B arjoMepare.
["a30mpoHKIIaeMOCTh OKATHIIIEH BBIILIE, YEM arjoMepara

24. BriOepute OTBET W3 MPEIUIOKEHHBIX BapuaHTOB. [IpuunHa oOpazoBaHus KUAKON (hasbl B
npoiieccax OKyckoBaHusl. JlaTe 0ObsICHEHUS

1)
2)
3)
4)
5)

TOpPCHUC TOIIJIMBA,

MPOCOC BO3/lyXa 4Yepe3 CIOM TOpsIIEH IUXTHI;
pPEaKIuu pa3oKeHus KapOoHATOB;

PEaKIuu MEXy TBEPABIMU (azaMu;
MOBBILLIEHUE TEMIIEPATYPHI MpoLecca.

25. I/ICHpaBI/ITL BbBICKa3bIBaHUs, €CIIU HCO6XOIlI/IMO. I[aTL IMOSACHCHUC KAKAOMY ITYHKTY.

a.
0.

B cocrtaB mmXTHI JJId IIPOU3BOACTBA OKaTHIIIEN He BXOJHUT KOKC.
3aKuraTeabHbIN TOpH arjioMallvMHbl MPCAHA3HAUYCH IJId PpacCIlIaBJICHUSA IIUXTbBI Ha
CIICKATCIBHBIX TCICKKaX.
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B. Kene3nas pyna- 3TO MOJE3HOE MCKOMAeMOe, B KOTOPOM COJAEPKHUTCA Keleza Oosee
30%
r. IlIpouecc oOpa3oBaHMs arjoMepaTa Ha CIEKATEJIbHBIX TEJIEKKAX AarJOMalllHbI
OCYILIECTBJISIETCS 32 CUET MPOCACHIBAHUS BO3/lyXa Yepe3 CIOW ropslei MUXThl CBEPXY
BHU3
XBOCTBI — 3TO MPOJYKT IPOXOUYEHUS HETOIHBIH 110 KPYITHOCTH.
e. C Touku 3peHust JOMEHHOIO MIPOLIecca BHIMOIHEE UCIIOIb30BaTh TOPAYHUil arimoMmepar
[Tpu npoBeneHnn 1a60PATOPHBIX PaObOT MPOXOAUT 3aKPEIICHHE TEOPETHYESCKUX 3HAHHIM,
MOJIyUEHHBIX Ha JieKuusx. Bce nabopatopHble pabOThl B TOYHOCTH COOTBETCTBYIOT
IPOMBIIUIEHHBIM ~ TEXHOJIOTUSM  IIPOU3BOJCTBA  OKYCKOBAaHHOTO  Cbipbsi.  CryneHTam
[peyIaraloTcs CIEeAYIOIINE BUIbI JIA0OPATOPHBIX 3aAHATHIA:
1. H3yueHue KOJJIEKIMH 00pa3IOB CHIPHIX MAaTEPHATIOB U IPOAYKTOB JJOMEHHOH TJIaBKU
2. H3yueHue OCHOBHBIX 3aKOHOMEPHOCTEH Mpoliecca ariioMepanuu
3. UM3ydenue muHamMHMKH 0Opa30BaHUS CHIPHIX OKATBIIICH B TapeIbyaTOM OKOMKOBATEIIE
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7 OIIeHO‘leIe cpeacrea AJid MpoBEeACHUSA l'lpOMG)KyTO‘[HOfI aTrrecranmum

a) [linanupyembie pe3yJbTaThl 00yUYeHHs U OIEHOYHbIE CPEJACTBA /IVIsl IPOBEeHUs NMPOMEKYTOYHOM aTTeCTAllUN:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaTbl 00y4eHHUS

O1neHOYHBIC CPEACTBA

IIK-1 - cnocoOHOCTBHIO K AHAJN3Y U CHHTE3Y

3HaThb — OCHOBHBIE 3aKOHOMECPHOCTH Hepequb TCOPCTUUCCKHUX BOIIPOCOB
XMMHYECKHX M (pu3uko-xuMuueckux | 1. Onmcats TpeOOBaHUS JOMEHILMKOB, NPEABABISAEMBIX K KadecTBY arjioMepara u
IIPOLIECCOB; OKATBIILIEH.
— O0COOCHHOCTH ITIPOLIECCOB OKYCKOBAHHA |2, [lepedrciInTh KOMIOHEHTH AariioMepallHOHHON IMXTH. YKa3aThe Lielb BBOAA W
KCIIC30PYAHBIX MATCPHAIIOB, KPYIHOCTb Ka’K0Tr0 KOMIIOHEHTA.
- HoKasatei - KadccTBa - MCXOMHOTO |3 - (yyycary srambl MOArOTOBKH  arioMEpAlMOHHOM MINXTh K CHeKaHHo. OOBICHHTH
CBIPbSl 1 OKYCKOBAaHHBIX MaTepuajioB
1[eTb KaXKJI0T0 3Tamna. YKa3aTh UCIOIb3yeMoe 000pyI0BaHUE.
4. Omnwucarb pa3anuus B TEXHOJOTHSIX OKYCKOBAHHUS KEJIE3HBIX Pyl U KOHLEHTPATOB.
5. CocTaBUTh TEXHOJOTHMYECKYIO IOCIIEIOBATEIBHOCTh MOATOTOBKH JKEJIE3HBIX Py K
JTOMEHHOM TJIaBKE.
6. Omnucarp BIMSIHHE OCHOBHOCTH arjioMepara Ha €ro KauecTBo.
7. Onucarh TEXHOJOTHIO MPOU3BOJCTBA CHIPHIX OKAaThIIIEH. YKa3zaTh HCHOJIb3YyEMOE
o0opynoBaHue.
8. OOBACHUTH  TEXHOJOTHIO  OOXHMra  OKaTblled. YKazaTh  HCHOJb3yeMoe
o0opynoBaHue.
9. VYka3arp pa3nuuusi CBOWCTB arioMepara U OKaThIIIeH.
10. CrtocoObI MOBBIIIIEHHUST Ka4eCTBa arjioMepara.
11. TexHonoruueckas 1enoyka Mporu3BOJICTBA arjoMepara i OKaTbIIIEH.
YMmeth — [IpuMepHBIe TPaKTUYECKUE 3aJaHUS

pacCUnuThIBATH n AHAJIN3UPOBATH
XUMHUYECKUE U q)HBI/IKO-XI/IMI/I‘-IeCKI/Ie
IMPOLCCChI;

1. Tlo mpeacraBneHHOMY XUMHUYECKOMY cocTaBy ornepeants Tl JKPC u oueHuTh ero
1o TpebOBaHUsAM JOMEHIINKaM. JlaTh peKoOMeHaaluH.
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CTpyKTypHBIii

JJIEMECHT [Tnanupyembie pe3yabTaThl 00yUCHHSI O1ieHOYHBIC CPE/ICTBA
KOMIICTCHITHH
—  OCYIIECTBJISTH OILICHKY KauecTBa Fe |FeO |S P CaO | SiO; | Al,O3 | MgO | | KpynHOCTb,
CBIPBS, TOJIYIPOJYKTOB W T'OTOBOTO MM
pOAyKTa 1o pesyiabraTam 62 |23 0,05 |01 |25 51 1,4 0,8 0 1-20
71a00PaTOPHBIX aHAH30B
—  OCYIIECTBIISTH aHaIN3 KayecTBa
TFOTOBOM MPOTYKIIHU Fe |FeO |S P CaO | SiO; | Al,O3 | MgO | | KpynHOCT®b,
MM
56 |10,2 |0,05 |01 |75 2,1 6,4 2,3 0 1-20
2. OnpenenuTs TUIBI (IIFOCOB 110 TPEACTABICHHBIM 00pa3iaM
3. OIeHHUTD COCTAB M KAYECTBO IUIAKA 10 MPEJACTABICHHBIM 00pa3IaM.
4. OnpeaesnTh TUIIBI KEJIC3HBIX PY/I [0 MPEICTaBICHHBIM 00pasiam.
Bnaners — Teopued U TEXHOJOTMEeH MPOU3BOACTBA IIpuMepHBIE TPaKTUUECKUE 3aaHUS

arjiomMepara u OKaTBIHIeﬁ;
HaBBIKaMU MMOJIYYCHH A IIpoaAyKTa
HaJJaexXalero KadcCraa

1. OOBACHUTH TEXHOJIOTHUIO ITPOU3BOJICTBA arjaoMepara ¢ J00aBKOM K arjoluxTe

JOJIOMHTA KaK crioco0a MOBBIIICHHS KauecTBa arjoMepara.

Onucarhb BIMSHAE OCHOBHOCTH arjioMepara Ha ero KauecTBo.

3. OOBSICHUTH TEXHOJOTHIO MPEBAPUTEIHLHOTO MOA0TPEBA IMUXTHI KaK criocoda
MOBBIILIEHUS Ka4eCTBA arjioMepara U UHTEHCU(UKALUK arJIOMEPallHOHHOTO
mporuecca.

4. OOBSACHUTH TEXHOJIOTHIO JBYXCIOMHOTO CIIEKaHUsI KaK CII0c00a MOBBITIICHUS
KauecTBa arjioMepara.

5. OOBACHUTH TEXHOJIOTHIO TEPMOOOPAOOTKH arjiocreka Kak crocoda MOBBIIICHUS
KauecTBa arjaoMepara.

6. OOBSICHUTH BIUsTHUE ()a30BOT0 COCTABA arjioMepara Ha ero MPOYHOCTh

N

IIK-2 - cnoco0HOCTHI0O BLIOUPATH METO/IbI HCCJIET0BAHMS,
Pe3yJbTAThI H 1€JaTh BHIBOJIbI

IJIAHUPOBATDH M MIPOBOAUTH H606X0)II/IMI)Ie IKCIMIEPUMEHTDBI, HHTEPIPETUPOBATH

3HaTh

TEXHOJIOTHIO IIpoHecCa CIICKaHUuA U
OKOMKOBAaHHA MCJIKUX PYyd W TOHKHX
KOHICHTPATOB,

METObI KOHTPOJIA TEXHOJIOT Ui

[TpumepHBIe TEOPETUIECKHIE BOTIPOCHI

1. Vka3aTb KOHTpOJMpYEMbIE MapaMeTphl arioMepanuoHHOro mporecca. OOBICHUTH
HE00X0IMMOCTb KOHTPOJISL.

2. CoCTaBUTh TEXHOJOTMUYECKYIO IMOCIEI0BATEIbHOCTh MOATOTOBKH JKEJIE3HBIX PYI K

21




CTpyKTypHBIii

AJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIE CpEeACTBA
KOMITETCHIIUH
IIPOLIECCOB OKYCKOBAHUSI MEJIKUX PYJ JIOMEHHOM ILJIaBKeE.
U TOHKHX KOHIIEHTPATOB; 3. TexHomorusi mpoOU3BOCTBA THOPUIHOTO arjioMepara.
—  COBpEMEHHBLIE METOAbl OKycKoBauus |4. Onpenenurs AEHCTBUA, KOTOPBIMM HEOOXOJMMO HW3MEHHMTh TEXHOJIOTHYECKUH
MEJIKMX Py ¥ TOHKMX KOHIIEHTPATOB; mpoiiecc MPOU3BOJCTBA arjioMepara IMpU BBOJE B arjolIUXTy KOMIIOHEHTOB,
—  METOAMKY MWCCIEAOBAaHUS IPOLECCOB COZICPKAIIMUX 'MT'POCKONIMICCKYIO BJIary.
OKYCKOBaHHUS MCIKUX pPyd U TOHKHX 5. OHpGI[G.HI/ITB HapylmieHusd B TCXHOJIOIMH HNPOU3BOACTBA arjiomMepara Ipu MnosABJICHUN
KOHIIEHTPAaTOB B HCM HCYCBOMBHICHUCA U3BCCTH.
6. OmpenenuTs WU3MCHEHHS B TEXHOJIOTHYECKOH IIEMOYKE IPOU3BOJCTBA arjoMepara
[IPY TOBBILIEHUH JIOJIA TOHKUX KOHLUEHTPATOB B arjloMEPAllMOHHON LIUXTE.
7. Kakume wu3MEHEHHS B TEXHOJOTMYECKON IIeTOYKe  IMPOM3BOJCTBA arjomepara
He00X0IMMO OCYIIECTBUTH JIJIsl BHEAPEHUS Ipoliecca TepMOOOpaOOTKH.
YMmeTh —  BBIIIOJHATH pacueTbl COCTaBa [IpumepHbIE NPaKTHYECKUE 3aJaHUS
HIMXTOBBIX MaTEPUAJIOB; 1. BIMONMHUTE ~ OIICHKY JKEJIEe3HOM  pyapl  cocraBa, %. YCTaHOBUTH
— [OPOBOIUTH H606XO,Z[I/IMBI€ MI/IHCpaJIOFI/I‘-IeCKI/II;'I TUII pYA. HepquI/ITaTI) coctas Ha 100 %.
HCCTIe0BaHUS MIPOIIECCOB
OKYCKOBaHHUSI MEJKUX Py U TOHKHX
KOHIICHTPATOB, Fe FeO Mn P S SiOz A|203 CaO MgO IL.n.m.
— TOAACPXKUBATL  33[AHHBIC  3HAYCHUA 34,20 | 43,86 1,16 |0,03 0,034 6,88 | 259 |296 |892 |31,31
TCXHOJIOTMHCCKHX  11apaMeTpoB 50,40 0,50]0,12 0,07 | 0,018 | 13.60| 290 |0.40 |0.11 0,50
2. XKenesopynuas cmech B cooTHomieHHH 40 : 60 cocTOUT U3 Py, COAEpKAIIUX
cootBercTBeHHO 0,08 1 0,3% P,0s5. OnpenenuTs CpeTHEB3BEIICHHOE COIEPKAHNE
¢ocdopa B pynHOI cmecH.
3. B xakom u3 oxcuaoB mapranma Mn,Os;, MnO;, MnzO; u MnO conepxutcs
HauOOoJbIIIee U HANMEHbIIIEE KOTMYECTBO KUCIOPOa (B KT).
4. B ceipom cuaepute coaepxkutrca 34% Fe . OnpenenuTh coiep)kaHue Keje3a B
000XKEHHOM pyIIe.
5. 3amacel MecTopoxaeHuss 1 MiH T >xene3Hoi pyasl. Con. xkenesa B pyne 34 %,

B uyryHe 94 % ,morepu pyasl npu n1o0erue 8 % . CKOJIBKO UyryHa MOXKHO
BBITUIABUTDH U3 ITOU PY/BIL.
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CTpyKTypHBIii

DJIEMEHT [Tnanupyemblie pe3yabTaThl O0yUeHUS OrneHOYHBIC CPEICTBA
KOMIIETEHIIUN
6. B xenesnoit pyne comepxurcs 12% FeO wu 70% Fe,O; KakoBo o00mee
COJIepKaHue >Keje3a B 3TOH pyie.
Bianers METOJMKOM  IIporiecca  IOArOTOBKH

IIUXTOBBIX MaTcpualioB K
OKYCKOBAHHIO,

HaBbIKaMMU  IpoHecCa OKYCKOBAHUA
MCJIKUX PYA U TOHKHUX KOHOCHTPATOB;
METOJaMU OLCHKH KadyceCTBa
OKYCKOBAHHOI'O ChIPbI,

MCTOHHKOﬁ HCCIICOOBAHUA ITPOLCCCOB
OKYCKOBaHHs

[IpuMepHBbIe TpaKTUYECKUE 3aJaHUS
1. CpaBHUTH  TEXHOJIOTMUECKHE  IIEMOYKH  MPOU3BOJICTBA  ariioMmepara
npecTaBiIeHHbIM cxeMaM. OOBACHUTD PA3IUYHUS B TEXHOJIOTUAX
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2. OOBACHUTH TCXHOJIOTUYCCKYIO LCIIOUKY IMPONU3BOJACTBA arjioMepara. VYkazaTh
OTACJICHHUSA, UCITIOJIb3YCMBIC arperarhl

1o
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CTpyKTypHBIH
HIIEMEHT
KOMITCTCHIIHH

[Tnanupyembie pe3yabTaThl O0ydeHUS

OueHouHble CpeCTBA

3. Texnomorunueckas [CIOYKa KaKoro Impouecca H306pa>1<eHa Ha cxeme? I[aTB

pacuppoBKYy NO3ULIUN
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CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemblie pe3yabTaThl O0yUeHUS

OueHouHble CpeCTBA

7 Wuxma c pydwozo dbopa
s
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0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATE/IN U KPUTEPHH
OlleHUBAHMUS:

[IpomexyTouHass arrecranusi MO AUCUHUIUIMHE «Teopus M TEXHOJOTUS OKYCKOBaHHS
JKEJIE3HBIX PY/I» BKIOUYAET TEOPETUUECKUE BOTIPOCHI, TTO3BOJISIONINE OIICHUTh YPOBEHb YCBOCHUS
00y4JaroMMuUCs 3HaHUH, U TMPaKTUYECKUE 3aJaHMUsl, BBISBIISIIOIINE CTENeHb CHOPMUPOBAHHOCTH
YMEHUH U BIaJICHUH, TPOBOIUTCA B (hOpME 3aueTa C OLIEHKOM.

3ader ¢ OIEHKOH 10 TaHHOMW JUCITUIUIMHE MPOBOAMTCS B YCTHOH (hopme.

IMoka3aTe/u U KPUTEPUHU OLEHMBAHUSI 324€Ta ¢ OIEHKOI:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiics JEMOHCTPUPYET BBHICOKHI YpOBEHb
c()OPMUPOBAHHOCTH KOMIIETCHIIMI, BCECTOPOHHEE, CHUCTEMATHUYECKOE U TIy0OKOoe 3HaHUe
yueOHOro Marepuana, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOIHO OIepUpyeT
3HAHUSIMH, YMCHHUSIMH, IPAMEHSIET UX B CUTYaIUSIX MOBBIIICHHON CII0)KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamra) — oOyJaronuics IeMOHCTPUPYET CPEIHHUA YPOBEHB
c(OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS TpPU aHAJUTHUUYECKUX OIeparusx,
MepPEeHOCE 3HAHUI U YMCHHI Ha HOBBIC, HECTAHIAPTHBIC CUTYAIIUH.

— Ha OICHKY «YIOBJIETBOPUTEJNbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIHI: B XOJI¢ KOHTPOJBHBIX MEPONPHUATHI
JOMYCKAlOTCA OIIMOKM, MPOSBISAETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHUH, HAaBBIKOB,
0OyJarOIINICS HCIBITHIBACT 3HAYUTEILHBIC 3aTPYAHCHHUS TP ONCPUPOBAHWM 3HAHHUSAMH U
YMEHHSIMH TIPU UX MIEPEHOCE Ha HOBBIE CUTYALIUU.

— Ha OLEHKY «HEeY/JOBJIETBOPHTEJbHO» (2 Oamia) — oOydaroluics AEMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUeCcKOro MmaTepuania, IOMYCKaeT CYIIECTBEHHbIC OIIMOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3a7ad.

— Ha OLEHKY «HeYAOBJIeTBOPUTENbHO» (1 Oaymn) — oOyyaroniuiicss He MOXKET MOKa3aTh
3HaHHWS HAa YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WH(GOpMAIMK, HE MOXET IT0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKY PEIICHUS POCTHIX 3a/1a4.



8 YueOHo-MeTOIMYecKoe U HHPOPMALIMOHHOE o0ecrieyeHre THCIUIIIMHBI

a) OcHoBHas1 IUTEpaTypAa:

1.  OcHOBBI METAJLTyprudecKoro nmpousBoAcTBa : yueonuk / B.A. burees, K.H. Bnosun, B.M.
Konoxonsies, B.M. Canranuk. — Cankr-IlerepOypr : Jlanp, 2017. — 616 c. — ISBN 978-
5-8114-2486-3. — TekcT : 2JIEKTPOHHBIN // DIeKTpOHHO-OMOIMOTeUHas cucteMa «JlaHbpy :
[caiit]. — URL.: https://e.lanbook.com/book/90165

2. Cumonsn, JI.M. Meramuryprudyeckiue TEXHOJOTHH TIEPepadOTKH TEXHOTEHHOTO |
BTOPUYHOTO CBIPHs : yueOHoe nocobue / JI.M. Cumonsn, A.I'. ®ponos, E.®. Hlkypko. —
MockBa : MMCHUC, 2011. — 136 c. — ISBN 978-5-87623-425-4. — TexkcrT .
IeKTpOHHBIN //  Jlamb  :  ayneKTpoHHO-OMOnMorewynas  cucrema. —  URL:
https://e.lanbook.com/book/117049

0) JomosiHuTEIbHAS JIUTEpATYypA:

1. HUgnes, C.A. MeTtauryprudeckue TeXHOJIOTUU. MeTauryprusi 4€pHBIX METAJIOB : ydeOHOe
nocooue / C.A. Usnes, M.II. KimtoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN 978-
5-906846-57-0. — TekcT : 2IEKTPOHHBIH // DNEKTPOHHO-O0MOIMOTeuHas cucremMa «JIaHpy :
[caiiT]. — URL.: https://e.lanbook.com/book/108106

babapsikuna H.H. Teopust 1 TeXHOIOTHS JOMEHHOTO Tpoltiecca. Marauroropcek, 2010.

3. Mertamnyprus uyryHa. Yuebnuk st BY3os. ITox pen. 1O. C. FOcduna. -M.: Metamtyprus,
2004. Paznen: Dkcruryaranus qoMeHHBIX niedeit. C. 702-754.

4. 3unsbepmmunr, M.I'. KoMmmiekcHoe HCIONb30BaHHE MHUHEPAIBHBIX PECypCOB : YUeOHUK /
M.I'. Bunsbepmmvunr, B.A. UcaeB. — Mocksa : MUCHUC, [6. r.]. — Kamra 2 — 2017. —
408 c¢. — ISBN 978-5-906953-00-1. — TekcT : amekTpoHHBIH // JlaHb : 3JEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/108088

N

B) MeToauuyecKkue yKazaHus:

1. Hesicos A.l'., IpyxkkoB B.I'., Makaposa W.B. M3yuenne kosnexuun oOpas3oB ChIPHIX
MaTepHajoB U MNPOAYKTOB JOMEHHOW IUIaBKM: MeToanyeckue yka3zaHUs K JIaOOpaTOpHBIM
3aHATHSIM 1O JucHMIimHaM  «OCHOBBI  METaJUIypru4ecKoro IpousBojcTBa», «Teopus u
TEXHOJIOTUSI OKYCKOBaHMS JKENE3HbIX pya», Uil oOydaroumuxcs mo HampasiaeHuio 22.03.02
«Mertannyprusi» JTHEBHOW U 3a04HON GopMm oOyueHusi. Marautoropck: M3n-so Maruutoropck.
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r) [IlporpammHuoe odecnneuenne u UHTEpHET-pecypcehl
[TporpammHoe obecnieueHme
Haumenoanue 110 Ne norosopa Cpoxk neicTBUS JIMLIEH3UU
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
FAR Manager ;}386OIIHO pacrpocTpaHsiemMoe SecopouHo
7Zip CBOOOJIHO pacIpOCTpaHsIeMOe | OECCPOUHO

NuTepuer-pecypcbl

— HannonansHas nHGOpPMANMOHHO-aHATUTHYECKAs cUcTeMa — POCCHHCKHN MHIEKC HAy4IHOTO
mutupoBanus (PHHIL). — URL: https://elibrary.ru/project_risc.asp.

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

— Nudopmanmonnas cucrema — Ennnoe okHo noctyna k uHdopmannonusiM cucremam — URL:

http://window.edu.ru/.

— CDez[epaJILHoe ToCy1apCTBEHHOC 6IO,I[)K€THO€ YUYpCKACHUC

«DenepabHbli  UHCTUTYT

IPOMBIIIICHHOW COOCTBEHHOCTHY. — Pexxum poctymna: https://wwwl.fips.ru/

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

Tun n Ha3BaHUE ayJUTOPHUH

OcHarlieHue ayJuTopumn

YyeOHast ayTuTOpus Ams
MPOBEJICHUS 3aHATHI
JIEKIUMOHHOI'O THUIIA

TexHuueckue cpeicTBa 00ydeHus, ciayxaiie Juis
npeJcTaBieHus yaueOHoM nHpopManuy 60JIbIION ayAUTOPUHU:
MyJIbTUMEANMHBIE CPEACTBA XPAHEHHUS, IEPEJAYN U
npeJicTaBiIeHus yueOHoM nHpopMaLuu.

CHGHI/IaJ'II/BI/IpOBaHHa}I MeOelb

VYyeOHast ayquTopus ajs
MIPOBE/ICHUS J1aOOPATOPHBIX
3aHATHUN.

JIaGoparopusi JOMEHHOTO
MIPOU3BOJICTBA

CrneunanusupoBaHHas MeOenb

®u3znuecKre MOJIEIN JOMEHHBIX Ieuen

JlaGopaTopHble YCTaHOBKH ISl HCCIIEIOBAHUM TTPOIIECCOB,
MPOTEKAIOIIMX B JOMEHHBIX MI€YaX: MOJEIb KOHYCHOTO
3arpy304HOT0 yCTPOHCTBA, MOJIENIb TOpHA IOMEHHOW Me4H

YyeOHast ayTuTOpus s
MPOBEJICHUS TPAKTUYECKHUX
3aHATUHA

TexHuueckue cpecTBa 00ydeHus, CayKamue 1
npeJcTaBieHus yaeOHoi nHpopManuy 60JIbIION ayAUTOPUH:
MyJIBTUMEAUMHBIE CPEACTBA XPAHEHHUS, IEPEJAYN U
npeJcTaBieHus yueOHoM nHpopMaluu.

CHCLII/IaHI/ISI/IPOBaHHaSI MeOeb

VYuebHas ayuTopus s
TPYMIOBBIX U
WHIUBUIYATBHBIX
KOHCYJbTAINH, TEKYIIEeTO
KOHTPOJIS |

Kommrotepras Texuuka ¢ makerom MS Office, ¢
MOJKIIIOYEHUEM K ceTH «VIHTepHeT» U ¢ JOCTYIIOM B
ANEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIBLHYIO CPETY

YHHUBEPCHUTETA.
Crnennanu3upoBaHHas MeOesb
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MPOMEKYTOUHOMN
arTecralnuu

TTomerenue mis
CaMOCTOSITENIbHON PabOTHI

Kommnerorepraas texuuka ¢ maketom MS Office, ¢
MOJIKJIFOUEHUEM K ceT «HTepHeT» U ¢ TOCTYIIOM B
AIIEKTPOHHYIO UH(POPMAIIMOHHO-00Pa30BaTEIBHYIO CPEILY
VHHBEPCUTETA.

Crienmanm3upoBaHHas MeOeIb

ITomemenue nia xpaHeHus
U IPOUIIAKTHYECKOTO
00CITy>)KUBaHHSI y4€OHOTO
000opyI0BaHUS

Criermanu3upoBaHHas MeOeb.
NHCcTpyMEHT 11t pOoUIIaKTHKHY J1a00PAaTOPHBIX YCTAHOBOK
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