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JINCT perHcTpanuH N3MeHeHH i U 0N0THeH i

No Pazpen PIIJT Kpatkoe conepxanue Jara, Ne IToamuce 3aB.
it (Momyis) H3MEHEHHUS/ TOTIOTHEHUS MIPOTOKOJIA kadenpoit
3aceaHusd
Kadenpsl

1 8 KoppekTtupoBka crmcka Nel ot N
JIHIIEH3HOHHOI'0 00€eCIIeYeHHT 04.09.2018 | /

—T 1
2 8 KoppexTtupoBka crmcka Nel ot N
JHMTepaTyphl 04.09.2018 <i/

n/

AL
3 8 KoppekTtupoBka crmcka NoS ot N
JIHMIEH3HOHHOTO 00€eCIIeYeHH 31.10.2018 ‘ /

<ic/[

4 3,4,6,7 KoppektupoBka padoueit !
TIPOrPaMMBI Nel ot % e
04.09.2019 el
5 8 AKTyamu3aius yaeOHo- Nel ot 1
METOIHMYIECKOr 0 H 31.08.2020 /

HHG}OPMAITHOHHOTO -

o0ecreueHns JUCITUIIIMHBI




1 etk ocBOEHUS TUCITHILIHHBI

Henab ocBoeHusi qucuumIMHbI «Teopuss U TEXHOJIOTUsA OKYCKOBAaHHUS JKEJIE3HBIX PyI»
SBIIsIeTCS (DOPMUPOBAHKE Y CTYACHTOB NPEJCTABICHUNA 00 OCHOBHBIX MPHHIIMIIAX OKYCKOBAaHUS
TOHKUX KOHIIEHTPATOB M KEJIE3HbIX pyI, 00IIeM ycTpoicTBe 000pyAOBaHUS Ui MOATOTOBKU
PYI K JOMEHHOM IJIaBKE, O METO/IaX BBIMOJHEHUS HEOOXOUMBIX PacUCTOB.

2 MecTo TUCHHMILIMHBI (MOAYJisl) B CTPYKTYpe 00pa30BaTe/ibHOI NMPorpaMMbl
MOJAr0TOBKM DakajiaBpa

Hucuumummna b1.B.JIB.07.01 «Teopuss ¥ TEXHOJOTHUS OKYCKOBAaHHUS J>KEJIE3HBIX PYyI»
BXOJIMT B AUCUUIUIMHBI IO BBIOOPY 00pa30BaTeIbHONW IPOrpaMMBI.

VYcnemnHoe ycBoeHHE MaTepualla MpeAnoaaraeT 3HaHue CTYAEHTaMU OCHOBHBIX ITOJIOKEHUN
CIIEYIOIINX JACLHUIIINH:
— Maremaruka;
—  Xumus;
—  @usnyeckas XUMHS,
—  Hcropus meramnypruu;
—  OCHOBBI METAJITYPrHYECKOTO IIPOU3BOCTBA.

3HaHMS W YMEHHMS CTYIEHTOB, IIOJyYEHHBIE IPU HM3Yy4YEHUU JUCLUILUIMHBL «Teopus u
TEXHOJIOTUSI OKYCKOBAaHHUSI KEJIE3HBIX pyaA» OyAyT HEOOXOAMMBI MPH MPOXOXKICHUU
ITpon3BOACTBEHHOW - TEXHOJIOIMYECKON IpakTUKUA. IIpon3BOACTBEHHON— NpPEIIUILIOMHON
NPaKTUKH, BBIITOJHEHUH BBITYCKHON KBAIN()UKAMOHHOW PaOOTHI.

3. Komnerenuun ofyuaiomerocsi, ¢opmupyemMbie B pe3yJbTaTe OCBOEHHS
AMCHUIIMHBI M IVIAHUPYEMBbIe Pe3yJabTaThl 00y4eHH s

B pesynbrare ocBoeHUs MUCHUILUIUHBI «Teopusi U TEXHONOTHSI OKYCKOBAaHHUS KEIE3HBIX PyII»
o0yyJaronuics 10JKeH 00J1aaTh CIEIYIONMMUA KOMIIETCHITUSIMU:

CrpyKTypHBII
3JIEMEHT [1nanupyemble pe3yabTaThl O0yUeHUs
KOMIIETEHIINH
I1K-1 - cnoco0HOCTBIO K AaHAJIN3Y U CHHTE3Y
3HaThb — OCHOBHBIE 3aKOHOMEPHOCTH  XHUMHUYECKUX M  (PU3UKO-XUMHUYECKUX
IIPOLIECCOB;

—  0COOEHHOCTH MMpOHECCCOB OKYCKOBAHUS KECJIC30PYAHBIX MATCPHUAJIOB;
— IIOKA3aTCJIM Ka4CCTBA NCXOJHOT'O ChIPb U OKYCKOBAHHBIX MaTCpHaJIOB

YMeThb — paccuMThiBaTh M AHAIM3UPOBATh XHUMUYECKHE U (PU3HKO-XUMUYECKHE
IIPOLIECCHI;

— OCYILLECTBJISITh OLIEHKY KauecTBa ChbIpbs, IOIYIPOAYKTOB M TOTOBOIO
MIPOAYKTA M0 pe3yabTaTaM JJAOOPATOPHBIX aHATHU30B

— OCYWIECTBJISITh aHAJIM3 Ka4yecTBa F'OTOBOM MPOAYKIUU

Brnaznets — TEOpHUEH U TEXHOJIOTHEH ITPOU3BO/ICTBA arjioMepaTa U OKaThIIIEH;
— HaBBIKAMM MOJYYCHHUS NPOIYKTa HAUICKAIIETO KAaYeCTBA

IIK-2 - cioco0HOCTHIO BBIOMPATH METOAbI HCCIeI0BAHMSA, IVIAHUPOBATH U MPOBOAUTH
HEOﬁXOZ]I/IMl)le IKCIHIEPUMEHTDBI, HHTCPIPETUPOBATH PE3YJIbTAThI U 1€/J1ATh BbIBO/IbI

3HaTh —  TCEXHOJIOTHIO IIponecca CIICKAHUA U OKOMKOBAaHHA MCIIKHUX PYAd U TOHKHUX
KOHIICHTPATOB,
- MCTOJbl KOHTPOJIA TEXHOJIOT Ui MMPpOoNCCCOB OKYCKOBAHUA MCIIKUX pyad H
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CtpyKTypHBII

JJEMEHT [Tnanupyemble pe3yabTaThl 00y4eHUs
KOMIIETCHIIUHT
TOHKHMX KOHIIEHTPATOB;
—  COBpEMEHHbIE METOJbl OKYCKOBAaHUSI MEIKHX pPyd M TOHKHUX
KOHIIEHTPATOB;
—  METOAMKY MCCIIEIOBAHUS MPOLECCOB OKYCKOBAHUS MEJIKHX Py U TOHKHUX
KOHIIEHTPATOB
Ymern —  BBIIOJIHATH PACUYEThl COCTABA IIMXTOBBIX MAaTEPUAIIOB;
— MPOBOJUTH HEOOXOAMMBIE UCCIIEIOBAHUS MPOIIECCOB OKYCKOBAaHUS MEJIKHX
Pyl U TOHKUX KOHIIEHTPATOB;
— MOJJIEpKUBaTh 3aJlaHHbIE 3HAYEHMs] TEXHOJOTMYECKHX [apaMETPOB
Braners — METOOUKOM  IIpolecca MOArOTOBKM  IIMXTOBBIX  MaTe€pUaloB K

OKYCKOBaHHIO;
HaBbIKaMU ITPOLCCCa OKYCKOBAHUA MCIIKUX Ppyd U TOHKUX KOHIOCHTPATOB;
MCTOJaMHM OLICHKH Ka4Y€CTBA OKYCKOBAaHHOI'O CI)IpI)SI;
METOIMKOW MCCIISIOBAHHMS IIPOIIECCOB OKYCKOBAHMUS




4 CTpyKTYypa U colepKaHue TUCHUIINHBI

OO01mast TPyJ0eMKOCTh JUCIUTIIMHBI COCTABISET 4 3a4eTHBIE eMUHUIBI, 144 akal. 4acoB, B TOM YHUCIIE:
—  KoHTakTHas pabora — 80,4 akan. yacos:
— ayauTopHas — /7 akaj. 4acos;

— BHeayauTopHas —3,4 akaj. 4acoB

—  caMmocTosTeNnbHas padborta —27,9 akan. yacos
—  MOJrOoTOBKa K 3K3ameHy — 35,7 akaj. yac.

AynutopHas . .
KOHTaKTHas w R o ==
S © OpMBI TEKYIIIETO =
paborta oS )
Qa & KOHTPOJIA 5 E
(B akaj. yacax) 5 = B9
Paznen /tema e s . yCIIEBaEMOCTH U 2 E
R Bun camocrositensHOM paboThI . 2 =
TVCHIUTUTAHBI S s IPOMEKYTOUHOU =2
o, : o) o A o
5 E § E E E % : aTTecTaluu = %
28l &&|l 25| B5 g =
o G% Lc?s cE; o cE; o Lc% < 9
O| Bl B | B & S, =
1 [luxToBBIE YCIOBUS OKYCKOBAHHUS 6
KEJIE3HBIX PYJl U KOHIICHTPATOB
1.1. Onpenenenue, cocTaB, BUIbI
xKene3HblX pya. HeooxoaumocTts . [IK-1 — 3yB;
Py R0 6 |1 - - 2  |IIpopaboTka JEKIIMOHHOTO MaTepuaia| YCTHBIN OIpoc M
MOJITOTOBKH KeJIe3HOU Pybl K [1K-2 — 3yB;
TIepeIUIaBy.
YCTHBIN onpoc
IIpopaboTka JIEKIIMOHHOT0 MaTepuaa Sammra
[ToaroroBka u oopmiieHne .
. nabopaTopHOi
1.2 TpeboBaHUsI K KaueCTBY pe3yabTaToB JabOpaTOPHOM pabOTHI [IK-1 —3yB;
6 (1| 6/3 | 6/4 2 pabotsr Nel
OKYCKOBAaHHOTO ChIPbsI Nel ammra [1K-2 — 3yB;
[ToaroToBka K 3amyre NPaKTHUYECKOM .
MPAKTHYECKON
paboThr Nel
pabothiNel
1.3 TexHONOTHYECKHE OTIEpPAIIHA 6 12| 50 2 [IpopaboTKa JIEeKIIMOHHOr0 MaTeprana| YCTHBINA Ompoc [IK-1 —3yB;
MIOJITOTOBKHU CBIPbsI K JIOMEHHOH IJIaBKE [ToaroToBka K 3amure J1ab0paTopHOU 3amura I1K-2 —3yB;




pabotbr Ne2 nabopaTopHOI
paboThl Ne2
1.4 CymHocTh C1ocO00B OKYCKOBaHHS . [IK-1 —3yB;
- - 2  |IIpopaboTka JIEKLIMOHHOrO MaTepuaia| Y CTHBIN OIpoc
YKEJIE3HBIX PY]I I1K-2 — 3yB;
VYeTHbII onpoc
1.5 IlIuxTa 115 Ipou3BOACTBA [IpopaboTka JIEKIMOHHOTO MaTepuaa ammura MK-1 — 3vE:
OKYCKOBaHHOTO ChIpbsi. BbiOOp crocoba 6/3 | 412 2 [ToaroroBka K 3antute J1a00paTOPHOM . M
naboparopHoOit [IK-2 — 3yB;
OKYCKOBaHHSA pabotbr Ne3
paboThr Ne3
Hroro no pazneny 17/8 | 10/6 10
2 TexHONOTUsI OKYCKOBAaHUSI MEJIKUX
KEJIC3HBIX PYJl U TOHKHX KOHIIEHTPATOB
VYerHbll onpoc
2.1 Kiaccuueckasi TeXHOJIOTHYeCcKast [IpopaboTKa JIEKLIMOHHOr0 MaTepuaa Sammra MTK-1 — 3ve:
[IOCJIE0BATENBHOCTh IPOU3BOICTBA 10/4 | 4/2 2 |lloaroroBka K 3amure J1aOOPaTOPHBIX B
71a00paTOPHBIX [IK-2 — 3yB;
OKYCKOBaHHOI'O ChIPbsI pabot Ne4,5
pabot Ned
2.2 O6opynoBaHue Uil IPOU3BOJICTBA VYeTHbli onpoc
Py AL TD g IIpopaboTKa JIEKLIMOHHOr0 MaTepuaa P
OKYCKOBAHHOTO CBIpBSI. . 3amura [1K-1 —3yB;
. - 8/2 2  |IloaroroBka K 3amuTe MPaKTUYECKON .
TexHonornyeckui npouece a6oTE No2 MPAKTHYECKOU [IK-2 — 3yB;
IIPOM3BOJICTBA arJioMepaTa U OKAThIIIEH P ) paboThl Ne2
YceTHBII onpoc
[IpopaboTka JIEKIIMOHHOTO MaTepuaa
2.3 OU3UKO-XMMHUYECKHE POIIECCHl TPU . 3amura [IK-1 —3yB;
6/2 - 2 ITonroToBka K 3amure 1ab0paTopHOH .
Iporeccax OKyCKOBAaHHS. nabopaTtopHoOit [1K-2 — 3yB;
paboTsl Ned
paboThr Ne5
2.4 KoHTponupyeMble apaMeTpsl [Touck nonOTHUTETBHOMN
arJIOMEPAIMOHHOTO MPOoIEcca. 5 uHpopmanuu o Temam: 'Hapymenus V CTHBIH OIDOC [TK-1 — 3yB;
Hapymienust B TeXHOJIOTUH POU3BOCTBA B TEXHOJIOTHH MTPOU3BOJICTBA P [1K-2 — 3yB;
arjiomMepara 1 OKaTbllIIen arjoMepara U OKaThIlIeH "
Hroro no pazneny 16/6 | 12/4 8
3 KagecTBo aryiomepara u OKaThIIIEH
3.1 ®axTopsl, OnpeAeNsIonre KayecTBO . [IK-1 — 3yB;
PPl, OTIpeA Hl - - 1 |IIpopaboTka JIEKIMOHHOTO MaTepuaia| Y CTHBINA OIpoc B
OKYCKOBaHHOT'O CHIPbSI. [TK-2 — 3yB;
3.2 Crioco0Obl TTOBBIIIICHHS Ka4eCcTBa - - 1 |IIpopaboTka JEeKIMOHHOIO MaTepuana| Y CTHBIN onpoc [IK-1 —3yB;




OKYCKOBAaHHOT'O CBIPbA.

[1K-2 —3yB;

3.3 Biusiaue pa3nuuHbIX (aKTOpOB Ha . [IK-1 —3yB;
1 - - 1 |IIpopaboTka JIEKIMOHHOTO MaTepuaia| Y CTHBINA OMpoC
KauyeCTBO OKYCKOBAHHOTO CBHIPbSI [1K-2 — 3yB;
HToro no pazaeny 4 - - 3
4 VaTencudukamnus mporeccoB
OKYCKOBAHHS KEJIC30PYTHOTO CHIPhSI
4.1 ®akTopsl, ONpeAEIAIONIe
P, OTPEaL Hl [IpopaboTka JEKIMOHHOTO MaTepHalia . [1K-1 — 3yB;
MHTEHCUBHOCTD ITPOLIECCOB arioMepaluu 1 - - 1 YcTHBIN onpoc TK-2 — 3ve:
Y [IPOM3BOJICTBA OKATHIMIE. B
Brinonnenue
4.2 CiocoObl MHTEHCU(UKAITIH . UTOTOBOM [IK-1 —3yB;
1 - - 5,9 IToaroroBka Kk UTOrOBOU arTecTalUU "
MIPOLIECCOB OKYCKOBAHUSI. KOHTPOJIbHOM [IK-2 — 3yB;
paboThl
HTtoro no pazneny 2 - - 6,9
Hmozo no oucyunnune 22 (33/14| 22/10 | 27,9 IK3AMEN




5 Ob6pa3oBaTe/ibHbIE TEXHOJIOTHH

Jis  peanuzauuy  NOpPEeAyCMOTPEHHBIX BHUAOB  y4yeOHONW paboThl B KauecTBe
00pa3oBaTelbHBIX TEXHOJIOTUH B MPENOJaBaHUM JUCHMIUIMHBL «Teopuss U TEXHOJOTus
OKYCKOBAHMSI ~ JKEJIE3HBIX  PYA» HCIOJB3YIOTCS Kak TpPAAMIMOHHAs U  MOJYJBHO-
KOMIIETEHTHOCTHAsI TEXHOJIOTUH, TaK U TEXHOJIOTHS TPOOJIEMHOT0 U MHTEPAKTUBHOTO O0YUECHHUSI.

Jlexkuuu mpoxodsaT kak (opme MHPOPMAIIMOHHBIX JEKIU, Tak U B (dopMe JEeKIuii-
KOHCYNIbTAIlMii, TJ€ TEOPETHUECKUI MaTepuas 3apaHee BBIJACTCA OOyJaromuMmcs Jis
CaMOCTOSITENIbHOTO HM3y4YeHUs, JUJIsl MOATOTOBKH BOIIPOCOB JIEKTOPY, TaKUM 00pa3oM, JEKIuUs

npoxoauT 10 THUITY BOIPOCBI-OTBCTHI-AUCKYCCHUA. I/IHOFIIa JICKOIUU TIPOXOOIAT B BHIC
npoOJIEMHOI JIGKIMM C OCBELICHWEM pa3IMYHBIX HAyYHBIX IOAXOJOB K IIOCTaBJICHHOM
npobiieme.

[Ipu npoBeneHnn 1a00PaTOPHBIX paObOT MPOXOIUT 3aKPEIIEHUE TEOPETUUECKUX 3HAHUM,
NOJYYeHHBIX Ha JeKuusx. Bce mabopaTopHble paboTBl B TOYHOCTH COOTBETCTBYIOT
MIPOMBIIIJICHHBIM TEXHOJIOTHUSAM MTPOU3BOJCTBA OKYCKOBAHHOTO CHIPbS.

[Tpu mpoBeeHUU NPAKTUYECKUX 3aHATUNH HEOOXOAMMO LIEJIEHANIPABIEHHO MEPEXOAUTH OT
PENPOAYKTUBHBIX METOJIOB OOYUYEHHSI K YACTUYHO-TIOUCKOBBIM U MCCIIEI0BATEIHCKUM METOAAM,
pa3BuBasi JIOTUYECKOE MBIIUICHHE, YMEHHE apryMEHTHPOBAaTh M OTCTAauBaTh COOCTBEHHOE
noHuManue Borpoca. C 3TOM [enpi0 BO3MOXHO HCIOJNB30BAHUE KakK TPAJWIMOHHOHN, TaK
poOJEMHON U HHTEPAKTUBHON 00pa30BaTEIbHBIX TEXHOJIOTHH.

Ha  3anstusx  menecooOpa3HO  HMCHOJB30BaTh  TEXHOJOTHID  KOJUIEKTUBHOTO
B3aMMOOOYYEHHUs, COBMeEllass €€ C TeXHOoJorue mnpodsemHoro ooOyuenus. [lpu sTOM
HEOOXOUMO TMOBBIIIATH TO3HABATENbHYIO AKTUBHOCTD CTY/IEHTOB, OPTaHU3YsI CAMOCTOATEIbHYIO
paboTy Kak MCCIIE0BATENbCKYIO TBOPUECKYIO I€ATEIbHOCTD.

CrnengyeT uCHONB30BaTh KOMIUIEKC HHHOBALIMOHHBIX METOJOB AaKTUBHOTO OOYYeHHS,
BKJIIOYAIOILIUH B ce0s:

- co3laHue MPOOJIEMHBIX CHUTyallMd C TOKa3aTelIbHBIM  pELICHHEM MPOOIeMBbI
npernoiaBaTeneM u 6e3 Hero;

- CaMOCTOSITENIbHYIO TOMCKOBYIO JI€TEIbHOCTh B PELICHUH MpoOJIeM, HaIpaBIseMyrO
IpernojaaBaresem;

- CAaMOCTOSTEJIBHOE pelIeHne MpobieM 00ydaroIMMUCs MO KOHTPOJIEM MPEToaaBaTes.

Peanuzanuss WHHOBAIIMOHHBIX METOJOB OOY4YeHHMS BO3MOKHAa C HCIOJIb30BAaHUEM
CJIEIYIOIINUX IIPUEMOB:

- packpblTME€ TpEenojaBaTejeM IPUYMH U XapakTepa HeyAady, BCTPEYaroUUXcs IpH
peleHnn mpooiem;

- IEMOHCTpAIMsI Pa3HbIX MOJIX0JI0B K PELICHUI0 KOHKPETHOM MpoOIeMbl;

- aHAJIM3 TIOJTYYEHHBIX PE3yJbTaTOB U OTHICKAHUE TPAHUI] X TPUMEHUMOCTH U Jp.

[Ipy mnpoBeaeHMM 3aKIIOYUTEIBHOTO KOHTPOJII HEOOXOAWMO BBISIBUTH CTEIECHb
MPaBUIBHOCTH, O0BbeMa, TIyOMHBI 3HAHUM, YMEHUW, HABBIKOB, MOJYYEHHBIX MpPU H3YyYCHHUH
Kypca Hapsily C BBISIBICHUEM CTEIIEHU CaMOCTOSITEIbBHOCTH B IPUMEHEHUH MOJTyUYE€HHBIX 3HAaHUH.

K uHTepakTHUBHBIM METOJIaM, HCIOJB3YEMbIM NpPU W3YYCHHHM TUCHUILIMHBI «Teopus u
TEXHOJIOTHSI OKYCKOBAHMSI KEJIE3HBIX PYA», OTHOCATCS: HCIOIb30BAaHUE MPOOJIEMHBIX METO/0B
U3JI0KEeHUsl MaTepuaja C MPUMEHEHHEM OHBPUCTHYECKUX TNPHEMOB (co3gaHue MNpoOIEeMHBIX
CUTYAIMH U JIp.); a TAKXKE CO3/IaHHE YJIEKTPOHHBIX MPOIYKTOB (Mpe3eHTAIUH ).

6 YueOHO-MeTOAUYECKOE 0O0ecTieyeHHe CAMOCTOATEIbHOM padoThl 00yYaloIMXCs

BOHpOCLI IJIL CaMONPOBCPKU TMPEACTABJICHBI B BHUJAC TMPAKTHKO-OPUCHTUPOBAHHBIX
SajlaHI/II\/’I AJIs1 OUCHKH HMCIIOJB30BAaHUA IMPONU3BOACTBECHHBIX U TCXHOJOIMYCCKUX AaHHBIX. Taxoke
BOIIPOCBHI JIsT  CaMOIIPOBCPKU IMPCACTABIICHBI TCOPCTUYCCKUMU BOIIPOCAMU, Tpe6y101une
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pPa3BEPHYTOT0 YCTHOTO OTBETA, MO3BOJISIOIIME IPOBEPUTh YPOBEHb YCBOCHHs 3HAHUM U
OCBOEGHUS 001X U TPOPECCHOHATHHBIX KOMITETSHIIUH TI0 JUCIUILTHHE.

ITo JUCHHUIIIINHE <<TeOpI/I$I U TCXHOJIOI'UA OKYCKOBAHHS KCJIC3HBIX pya» IMPEAYCMOTpPECHA

ayJIUTOpHAs M BHEAYAUTOPHASI CAMOCTOSTEIbHAS padoTa 00yJaromuXCsl.

Ay,I[I/ITOpHaH CaMOCTOATCJIbHAsA pa60Ta CTYACHTOB IpEAIoIaracTt peiCcHUE IMPaKTUICCKUX

3aaad.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

[IpumepHBbIe BONPOCHI 1JIs1 YCTHOI'O ONPOCA MO U3y4aeMbIM TeMaM

Onwucare TpeOOBaHMSI JOMEHILMKOB, IPEIBABIAEMBIX K KaUu€CTBY arjioMepaTa U OKaThIIIEH.
[lepeuncinuTh KOMIIOHEHTBl arJIOMEPAllMOHHONW IIUXThI. YKa3aTh L€Jdb BBOAA U KPYIHOCTb
Ka)KJ0r0 KOMIIOHEHTA.

OnpenenuTs TUIBI OKYCKOBAHHOTO KeJIE30PyTHOTO CHIPbs MO MPECTaBICHHBIM 00pa3am.
Onucarh 3Tanbl NOJATOTOBKM — arJIOMEPAllMOHHONW HIMXThHl K crekaHuio. OOBACHUTH LEb
KaXJI0T0 3Tana. YKa3aTb UCHOJIb3yeMoe 000pyI0BaHHE.

CocTaBUTh TEXHOJOTMYECKYIO LIENTOYKY IIPOM3BOJCTBA OKATHIIIEH

OOBsACHUTH HEOOXOAMMOCTh M KOJMYECTBO J00aBIsIEMOro M3BECTHSAKA B IIpoleccax
OKYCKOBaHHS.

Onucath pa3auuus B TEXHOJIOTUSX OKYCKOBAHMS JKEJIE€3HBIX Pyl U KOHIIEHTPATOB.

VYKka3aTb KOHTPOJHMpPYEMBIE IMapaMeTpbl arjioMepalloHHOro mpouecca. OObICHUTH
HE00XOUMOCTb KOHTPOJIS.

CocTaBUTh TEXHOJOTUYECKYIO IOCIIEI0BATENbHOCTD MOATOTOBKH JKEJIE3HBIX PYA K TOMEHHON
IUIaBKeE.

VYka3zare HE0OXOAMMOCTb M CHOCOOBI MOBBIIEHUS Ta30IPOHULAEMOCTH CIIEKAeMOro CII0s
IpY arjaoMepanum.

OOBsACHUTH BIMSHHE CKOPOCTHM  (UIbTpAlMM  BO3JyXa 4Yepe3 CIEeKaeMbld  CIIOH
arJIoOMEpalMOHHOM IHXTHI HA CKOPOCTh IPOLECCA CIIEKAHUS

OOBsSICHUTh M3MEHEHHE pacxojila TBEPAOrO TOIUIMBA B arJiOMEPAallMOHHYIO WIMXTY MpU
MOBBILIEHUH OCHOBHOCTH arjioMepara.

OObsICHUTH 3HaueHUE TBEpAO(a3HBIX PEaKIMil B arJioMepallMOHHOM IPOLECCEe U TMpoliecce
00>Kura oKaThIIIEH.

KoHTponb 0KOHYaHHUS arjIoMEpalMOHHOIO IPOLECCA HA arjIOMalluHE.

OOBscHUTD BIMsIHKUE (a30BOT0 COCTAaBA arjoMepara Ha ero NpoYHOCTb.

OOBACHUTH TEXHOJOTHIO TEPMOOOPAOOTKH arjocmeka Kak crnoco0a MOBBIMIEHHUS KadecTBa
arjiomepara.

OOBSICHUTD TEXHOJIOTHIO JIBYXCIOMHOTO CIIEKaHMsI Kak croco0a TOBBIIIEHUS KadecTBa
arjaomMepara.

OOBSICHUTD TEXHOJOTHIO MPEIBAPUTEIHLHOTO MOAOIPEBa MIMXThI KaK CHOCO0a MOBBIIICHUS
KayecTBa arjioMepara i HHTeHCHU(DHKAIMK arJIoMepaliioHHOTo Mpoliecca.

Onucats BIHMSHAE OCHOBHOCTH arjloMepara Ha ero KauecTBo.

OOBACHUTH TEXHOJIOTHIO IIPOU3BOJICTBA arjioMepara ¢ J100aBKOM K arjolIMXTe TOJOMHUTA KaK
crioco0a MOBBILIEHUs KayecTBa arjioMepara.

Onucare cnocoObl  MHTEHCH(MKALMU  arjoMepanuoHHoro mpouecca.  OOBICHUTH
HEO00XO0MMOCTh HHTECHCU(PHUKAIIH.

OrnucaTh TEXHOJOTUIO MOJTOTOBKU HIMXThl K OKOMKOBAHHUIO.
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23.
24.
25.
26.
217.

28.
29.

30.
31.
32.
33.
34.

35.
36.

37.
38.
39.
40.
41.

42.

43.

44,

45.

46.

47.

48.

Onucarh cocTaB MIMXTHI Ha MPOU3BOJACTBO OKaThiliell. OOBSICHUTH I€NIb BBOJAA Ka)J0TO
KOMIIOHEHTA.

Onucatb TEXHOJIOTHMIO IPOM3BOJCTBA CBHIPBIX OKaThIIEH. YKazaTh HCIOJIb3YyEMOE
00opyI0BaHuE.

OOBSICHUTH TEXHOJIOTHIO 00’KHUTa OKATHINICH. YKa3aTh UCIONb3yeMoe 000pya0BaHue.
VYka3aTpe pa3iauuus CBOMCTB arjioMepara U OKaThIIIeH.

Kakne mnapamerpsl KOHTpPOJIMPYIOTCA IO XOAy mporecca arjomepanud. OOBbSCHUTDH
HEO0OXOIUMOCTb.

Kakas 30Ha B criekaeMoM ciioe HauboJjiee CONpOTUBIISIETCS MPOX0y ra3oB. JlaTh MosicCHEHHUS.
BrusiHue ckopocTu GUIbTpaIiuy BO3AyXa Yepe3 CIeKAeMbIid CJIOW arIoMepalliOHHON THXThI
Ha Ipoliecc.

Crioco0OwbI oBBINIEHUS KadecTBa ariiomepara. JlJobaBka k armomuxte MgO.

[Tpon3BOACTBO CHIPHIX OKATHILIEH.

TexHomornueckas 1iernoyka npou3BOJICTBA arjiOMepaTa U OKaThILLIEH.

OOBbsICHUTD HEOOXOUMOCTh OXJIAXKIEHUS arjoMepara nepes OTIPaBKOW ero B JIOMEHHBIN
uex. OnucaTh TEXHOJIOTHIO OXJIAXKICHUS.

Otanbl MOATOTOBKUA  arJIOMEpalMOHHOM IMIMXThl K cHekaHutoo. Llenap kaxkgoro srtama.
Hcnomszyemoe 000pynoBaHue.

TexHonorust npou3BoICTBAa THOPUIHOTO arjaoMepara.

CocTaBuUTh TEXHOJIOTMUYECKYIO IIETMOYKY  IPOM3BOJACTBA arjiomMepara IpU BBOJE B
arJIoOMEpalMOHHYIO IIUXTY KOMIIOHEHTA, COJIEPIKaIero ruApaTHYIO Bary .

Onpenenuts TUIBI (PIFOCOB MO MPEICTAaBICHHBIM 00pa3am

O1neHuTh COCTaB M KauecTBO IUIaKa M0 MPEICTaBICHHBIM 00pa3iam.

OnpenenuTh TUIIBI KEJIE3HBIX Pyl IO MPeACTaBICHHBIM 00pa3iam.

CocTaBUTh TEXHOJIOTMYECKYIO ITOCIIE0BATEIBHOCTD IIEPEMEIIECHNS IIMXTOBBIX MaTepUaJioB
BHYTpPHU arjioMepaluoHHON (pabpuku.

CocTaBuTh TOCIENOBATEIBLHOCTh PACIONOKEHUST O000pYAOBaHUS, MCIOIb3YEMOIO MpHU
CIIEKaHUU arjoMepaTa Ha arjloMalliiHaX KOHBEHEepHOro TUMa.

CocTaBuUTh  TEXHOJIOTMYECKYIO  IIEMOYKY  BBIJEJIECHHS  BO3Bpara W IOCTEIM B
arloMepaluoHHoM mpornecce. OmnucaTth TEXHOJIOTUI0 TPOM3BOJACTBA 4YYyryHa Ha
YBEJIMYEHHOW BBICOTE CIIEKAEMOT0 CJI0s1 Kak crioco0a MOBBIIIEHNS KayecTBa arjioMmepara.
CocTaBUTh TEXHOJIOTHUYECKYIO IIOCJIEI0BATEIIBHOCTh IPOM3BOACTBA CHIPHIX OKAaThIIIEH B
TapenpyaToM U OapabanHOM okoMKoBaTensix. [loka3aTs paznuune.

Onpenenutb AEWCTBUS, KOTOPHIMH HEOOXOAMMO H3MEHUTh TEXHOJIOTMYECKUH IpolLecc
IPOU3BOJICTBA arjoMepara IpH BBOJAE B arjOUIMXTy KOMIIOHEHTOB, COJIEpKalluX
TUTPOCKOIUYECKYIO BJIAry

CocTaBuTh NOCIE10BATEIILHOCTh PACHONIOKEHUSI 000pyI0BaHus, UCIOIb3yEMOI0 B IIpoLiecce
INPOTATHBAHUS BO3JyXa Yepe3 CJIOW IIMXTHI IMPHU CIIEKaHWM arjioMepara Ha arjoMalinHax
KOHBEHEPHOI'0 THIIA.

Ornpenenuth HapylE€HUsS B TEXHOJOTUM MPOU3BOACTBA arjoMepara MpH MOSBICHUH B HEM
HEYCBOUBIIEICS U3BECTH.

OnpenenuTh M3MEHEHUS B TEXHOJIOTMYECKOM IIEMOYKE IPOM3BOJACTBA arjoMepara Ipu
MOBBIIICHUH JIOJIM TOHKUX KOHIIEHTPATOB B arJIOMEpalliOHHON MIMXTE.

CocTaBuTh NOCJIEI0BATEILHOCTh PACHOIOKEHUS 000pyI0BaHNUs, UCIIOJIB3YEMOTO B MpoOIiecce
TPAHCIIOPTUPOBKY arjioMepaTa OT arjOMalllHbl 10 KOJIOIIHUKA IOMEHHOM Meuu.
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49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

CoCTaBUTh TEXHOJIOTUYECKYIO IIETIOYKY  TPOHM3BOJCTBA arjoMepara IpH BHEAPCHHUH
mpolecca TepMooOpadOTKH arioceKa.

CoCTaBUTh TEXHOJOTHYECKYIO IIEMIOYKY  TPOM3BOACTBA arjiioMepara IMpH BHEIPCHHUH
Mpouecca IBYXCIOMHOTO CIIEKAHUS.

Kakue w3MeHEeHHs] B TEXHOJOTUYECKOW IIETIOYKE IPOU3BOJICTBA arjioMepara HEOOXOIMMO
OCYILECTBHTD JJIsl BHEIPCHUSI TPOIIEcca TEPMOOOPAOOTKH.

Kakne m3MeHEeHHsT B TEXHOJOTHMUYECKOW IEMOYKEe MPOU3BOJCTBA arjioMepara HE0OXOIMMO
OCYILECTBHUTD JJIsl BHEIIPCHUST TPOIIECCA ABYXCIOWHOTO CIICKAHMSL.

. Kakuie n3mMeHeHusi B TEXHOJIOTUYECKOH IIETIOYKE IPOU3BOJICTBA arioMepara HeoOX0 MO
OCYIIECTBUTD JUISI BHEIPCHHSI ITPOIIECCca MPEABAPUTEIHLHOTO OKOMKOBAHUH ArJIONIHXTHI.
W3MeHeHHsT B TEXHOJOTMYECKOW  IICTIOYKE IPH BHEAPEHHHM TEXHOJOTHH YBEIUYCHUHU
BBICOTHI CIIEKaeMoro ciiosi. OrpaHrYeHUSI.

V3MeHeHHsT B TEXHOJIOTHYECKOW  IEMOYKE MPU BHEAPCHHHM TEXHOJOTMH 00aBKH K
arnomuxte MgO. OrpanuueHus.

V3MeHeHHsT B TEXHOJIOTMYECKOH  IIETIOYKE IPH BHEAPCHUM TEXHOJIOTUU W3MEHEHHS
OCHOBHOCTH.

V3MeHeHHsT B TEXHOJIOTUYECKOH  IIEMOYKEe MPU BHEAPCHUU TEXHOJIOTMU OOOTAlICHHS
IPOCACHIBAEMOTO BO3TyXa KHCIOPOIOM.

V3MeHeHHsST B TEXHOJOTMUYECKOW IEMOYKE MMPH BHEAPCHUU TEXHOJIOTHUH MPEIBAPUTEIIHHOTO
[I0JIOTPEBA IUXTHI.

Kak u3MeHHTCS pacxo/] KOKCHKA B arJIOMEPAllMOHHYIO IHUXTY MPU MOBBIIICHUHA OCHOBHOCTH
ariaomepara. [latb pa3BepHyTOC OOBSICHEHHUE.

CoCTaBUTh TEXHOJIOTUYECKYIO IIENIOYKY  IPOW3BOJACTBA arjiomMepara Npu Jo0aBKe B
arJOMEparMOHHYIO MIMXTY JOJOMHUTU3HPOBAHHOTO U3BECTHSIKA.

IIpakTnyeckas padora Nel «KadyecTBO MCXOHOTO CHIPBSD)
[To npencraBneHHOMY XUMUYecKkoMy cocTaBy onepenuts THI KPC u onieHuTs ero 1o
TpeOOBaHUSAM JOMEHIIMKaM. [laTh pekoMeHAalNu.

Fe FeO |S P CaO |[SiO2 |AlO3 |MgO |mmn | KpymHocTs,
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 | mmn | 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. KpynHocTs,
MM

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

Fe |FeO |S P CaO | SiO2 | Al203 | MgO | m.m.m. KpynHocTs,
MM
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166 [102 [122 [005 [122 [251 008 [011 |0 -0,074

Fe |FeO |S P CaO |SiO2 | AlbO3 | MgO | mmm. | KpynHOCTB, MM
51 (12 |03 |[0,04 |32 10,5 |53 1,2 4,3 -300

2.  llpoBepHUTb XUMHUYECKUN COCTAB UCXOJHOTO CHIPhSl TOMEHHOH IJIABKH HA KOPPEKTHOCTD.
ITpu HEOOXOAUMOCTH ClIENIaTh IIEPECYET

Hcxoaabrit XuMudeckuil coctaB, %

MarepHan Fe FeO | Mn | S P CaO | SIiO; MgO | Al;Oz | m.mo.

Pyna 36,8 314 (025|051 0,12 | 2,21 25,4 0,11 2,24 10,3

Fe |FeO |S P CaO |SiO2 | Al203 | MgO | mm.m. | KpynHOCTh, MM
51 (12 |03 (0,04 |32 10,5 |53 1,2 4,3 -300

Fe |FeO |S P CaO |SiO2 | AlLO3 | MgO | .o KpynHocTs,

MM

66 |10,2 |1,22 |0,05 (1,22 |251 {008 |0,11 |O -0,074

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

62 |23 |005 |02 (1,22 |251 (008 |011 |O 10-20

Fe FeO |S P CaO |SiO2 | A0z | MgO |mnamm | KpynHocTs,
MM

62 2,3 0,05 |01 2,5 51 1,4 0,8 0 1-20

3. Ompenenuth KOJMYECTBO arjioMepara ¢ cojuepxkanuem Fe=55%, HeoOXxomumoro yis
BBIIJIABKU | T 4yryHa.

4.  Onpenenuth conepkanue Fe203 B ariomepare, ecim u3BeCTHO, uTo coaepxkanue FeO B
HeM 12%, a obiiee coaeprkanue xene3a 58%

IpakTnyeckas padora Ne2 «TexHosorusi u 060pya0BaHue NPOIECCOB OKYCKOBAHUS

1. CpaBHI/ITB TCXHOJIOTUYCCKHUEC MCIIOYKU ITPOU3BOACTBA arjiomMepara Mo IMpEACTaBJICHHBIM
cxeMaM. OOBSICHUTH pas3inyunsa B TCXHOJIOTHUAX
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OOBSACHUTH TEXHOJOTHYECKYIO LIENIOYKY TPOU3BOJICTBA arjioMepara. YKa3aTh OTACICHHUS,
UCIIOJIb3YEMBIC arperarsl.

1

A—1t 45 v V v

5 7

10

3. TexHonornueckas mernovyka Kakoro mnpoiecca n3odpaxena Ha cxeme? Jlate pacmudpoBky
HO3UIINNA
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Yro n3obpaxeno Ha cxeme? OmnmcaTh cocTaBHble YacTH. OnucaTh Ha3HauUeHHE JAHHOTO
000pyI0BaHUs, 0COOEHHOCTH KOHCTPYKLIUU

HUTorosasi kouTpoJibHas padora «IIpakTnka BeeHus MPOIECCOB OKYCKOBAHUS)
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

CocTaBUTh TEXHOJOTMYECKYIO LIEMIOYKY  TMPOM3BOACTBA arjiomMepata MpH BBOJE B
arJOMEepaMOHHYIO HIMXTY KOMIIOHEHTA, COJIEPIKaIllero TuAPaTHYIO BiIary .

Onpenenuts TUMBI (IIIOCOB IO MPEICTaBICHHBIM 00pa3lam

OneHNuTh COCTaB U Ka4eCTBO LIJIaKa IO MPECTABICHHBIM 00pa3IaM.

OnpenenuTs TUMBI KEJIE3HBIX Pyl IO IPEACTaBICHHBIM 00pa3IaM.

CocTaButh TEXHOJOTHYECKYIO IOCJIEIOBATENIbHOCTh IEpEeMEIICHUS IIMXTOBBIX
MaTepuaioB BHYTPHU arjioMepauoHHON (pabpuKu.

CocTaBuTh MOCIENOBATENLHOCTh PACIOJIOKEHUS O0OPYIOBaHMSI, HCIOJIB3YEMOTO IpU
CIIEKaHUU arjoMepara Ha arjloMalIuHaX KOHBEHEepPHOro TUIIA.

CocTaBUTh  TEXHOJIOTMYECKYIO IEMOYKY BBIJCICHHS BO3Bpara M IOCTEIH B
arJoMepanuoHHOM Tpouecce. Omnucathb TEXHOJIOTUIO TPOW3BOJCTBA YyryHa Ha
YBEJIMYEHHOW BBICOTE CIIEKAEMOTO CJI0s1 Kak crioco0a MOBBIIICHHS KauecTBa arjioMepara.
CocTaBUTh TEXHOJOTHYECKYIO IOCIIEOBATEIBHOCTh MPOU3BOACTBA CHIPBIX OKATHIIICH B
TapenpyaToM U OapabanHOM okoMKoBaTensix. [Tloka3aTe paznuuue.

Onpenenuth AEUCTBUSA, KOTOPHIMH HEOOXOAMMO H3MEHHUTHh TEXHOJIOTHYECKHH MpoIecc
MPOM3BOJICTBA arjioMepara MpU BBOJE B arJOMIUXTY KOMIIOHEHTOB, COJEp)KAIIUX
TUTPOCKOIUYECKYIO BIIAry

CocTaBUTh TIOCIIEOBATEIILHOCTh PACHOJOXKEHHUS O00OpYJOBaHHUS, HCIIOJIB3YEeMOTO B
nporecce MPOTATUBAaHUS BO3AyXa 4epe3 CIOW IIMXThI NMPU CHEKaHWM arjioMepara Ha
arJoMalrHax KOHBEHEepPHOTo THIIA.

Onpenenuth HApYUICHUS B TEXHOJOTHH MPOU3BOJICTBA arioMepaTa Ipy MOSBICHUN B HEM
HEYCBOUBIIIEICS U3BECTH.

Onpenenuth U3MEHEHHS] B TEXHOJOTHYECKOW IIETIOYKE MPOM3BOJACTBA ariiomMepara Hpu
MOBBILIICHUH JIOJIM TOHKUX KOHIICHTPATOB B arJIoMEpalliOHHON IIMXTE.

CocTaBUTh TOCIIENOBATENILHOCTh PACIONOXKEHUS O00OpYIOBaHUSA, UCIOIb3YEMOIO B
npoliecce TPaHCIIOPTUPOBKH arjioMepaTa OT arJIOMalIMHbI JO KOJIOIIHUKA JOMEHHON Neun.
CocTaBUTh TEXHOJIOTHYECKYIO IIETIOYKY IPOM3BOJCTBA arjioMepara IpH BHEAPSHHUU
npoiiecca TepMooOpabOTKH arjiocieka.

CocTaBUTh TEXHOJIOTHYECKYIO IETMOYKY IIPOM3BOJCTBA arjiomMepaTa MpU BHEIAPEHHUH
MpoLEecca IBYXCIOMHOTO CIIEKAHUSI.

Kakne u3MeHeHus: B TEXHOJIOTHYECKOH LenoYKe MPOM3BOJCTBA arjioMepara HeoOX0IuMO
OCYILIECTBUTD JJIsl BHEIPEHUSI Mpoliecca TEpMOOOPaOOTKH.

Kakue n3MeHeHus: B TEXHOJIOTHYECKOH LIeNoYKe IMPOU3BOCTBA arjiomMepaTa He0OX0AUMO
OCYILIECTBUTD JJIsl BHEIPEHUS TpOLecca ABYXCIOMHOTO CIIEKaHMS.

. Kakuie n3MeHeHus B TEXHOJIOTHYECKOH IIETT0OYKe MPOU3BOJICTBA arioMepaTa He0OXOqMMO
OCYIIECTBHTD JJIsl BHEIPEHHUSI TIPOIIECCa MPEIBAPUTEIIEHOTO OKOMKOBAHUH aTJIOIIHXTHI.
V3MeHeHHsT B TEXHOJIOTMYECKOH IIETIOYKE TPU BHEIPEHUH TEXHOJOTUH YBEIWYCHUU
BBICOTHI CIIeKaeMoro ciiosi. OrpaHHYeHHS.

M3MeHeHHs B TEXHOJIOTMYECKOH IeMoYyKe MpH BHEIPEHUU TEXHOJOTHH J00aBKH K
arnommxte MgO. Orpannyenus.

M3MeHeHHs B TEXHOJIOTMYECKOH IEeMOYKe MpHU BHEIPEHWU TEXHOJOTHH W3MEHEHHUs
OCHOBHOCTH.

V3MeHeHHsT B TEXHOJIOTHYECKOW IIETIOYKe MpPU BHEIPCHUW TEXHOJOTUH OO0OTalICHUS
IIPOCACHIBAEMOTO BO3TyXa KHCIOPOIOM.
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23.

24.

25.

26.

217.

28.

29.

31.

32.

33.

34.

35.

N3meHeHnus B TEXHOJIOTHYECKOH LENOYKEe IpU BHEJIPEHUM TEXHOJIOIMHU
IpeBapUTEILHOTO MOJOTPEBA IIUXTHI.
Kak wu3MeHHTCS pacxol KOKCHMKa B arJIOMEPallMOHHYIO IIMXTY MpPHU TOBBIIICHUN
OCHOBHOCTH arjiomepara. JlaTb pa3BepHyTOe 00BsSICHEHHE.
CocTaBUTh TEXHOJOIMYECKYIO LIEMOYKY IPOM3BOJACTBA arjioMepara IpuU J00aBKe B
arJoMepaluoOHHYIO HIMXTY AOJIOMUTU3UPOBAHHOTO N3BECTHSKA.
BeiGepute Bapuant orsera. XKenesopynnslil Munepan Fe,03 sBisieTcss MUHEPAJIOM. . .
a) MarHETUTOBBIX py/; ©0) rEMaTUTOBBIX; B) CHIAEPHUTOB; T') HET MPABWJIHBHOTO OTBETA
BeiGepute Bapuant orsera. XKenezopynnslil Munepan Fe3Oq4 sBisIeTCS MUHEPAIIOM. . .
a) MarHEeTUTOBBIX PY[I; 0) TEMAaTUTOBBIX; B) CHIIEPUTOB; I') HET MPABHILHOTO OTBETA
Hcnpaere ommbouHoe BbicKaszbiBanue. K kadectBy JKPC NOMEHIIMKH TNPENbSBISIOT
CIIeAYIOIIHNE TPeOOBAHUS:

a. coxepxanme xkeneza 40-50%;

6. OCHOBHOCTb MEHEE EJMHMUIIBI;

B. COJepXaHHE BPEIHbIX IPUMeECeH — B Ipejiesiax JeCAThIX IPOLIEHTOB;

r.  KpynHocTbh 25-40 mm

Onpenenuts OMMOKH B BEICKa3bIBaHUSAX, €CIIM HE00X0AUMO. [laTh 00BsICHEHUS.

a) CopaeprxaHue jxese3a B OKaThIIIax 0OJIbIIIe, YeM B arjioMepare.
b) Topsiyas MPOYHOCTH OKATHIIICH BBIIIE, YEM arjioMepaTa.

C) Xouo/Has MPOYHOCTh OKATHIIICH BBIIIIE, YEM arjioMepara.

d) OCHOBHOCTH OKATBIIICH BBIIIE, YEM arioMepara.

e) CopaepkaHue cepbl B OKAThIIIAX BBIIIE, YEM B arjjoMepare.

f) Conepxxanue pochopa B okaThIlIax BBIIIE, YEM B arjomMepare.

g) T'a30mpoHMIIAEMOCTh OKATHIIICH BBIIIE, YEM arjiomMepara
30.

VYKaxuTe HECOOTBETCTBHE, €CIIM OHO MMeeTcs. TexHoJornyeckas enoyka Mpou3BOICTBA
arjoMepara: COCTaBJI€HHE UIMXTHI - JIO3UPOBAaHHE KOMIIOHEHTOB — IOJrOTOBKA
KOMITOHEHTOB — CMEIITMBAaHHE — OKOMKOBaHHUE — CIIEKaHUE — OXJIAXKICHHE — TPOXOUCHHE
VYkaxuTe HECOOTBETCTBHE, €CIIM OHO MMeeTcsl. TexHomorndeckas 1enoyka mpou3BO/ICTBA
OKATBIIIEH: TO3UPOBKAa KOMIOHEHTOB — MOJTOTOBKAa KOMIIOHEHTOB — COCTABJICHHUE IIUXTHI
— YBIQKHEHHE - CMEIIMBaHUE — OKOMKOBAHHE — COPTHPOBKA IO KPYITHOCTH — O0KHT.
VYKaxutre HECOOTBETCTBUE, €Cii OHO uMmeercs. CIycTs HEKOTOpoe BpeMmsl Iocje Hadaia
mpolecca arjioMepaldd B CHEKAaeMOM CJIO€ MOJKHO BBIIEIMTH HECKOJIBKO 30H,
pAacIoNIOKEHHBIX CBEPXY BHM3: TOPEHMsI TOIUIMBA — MOJIOTPEBA — FOTOBOTO arjioMepara —
KOHJIEHCAIIUU — CYIIKH — MepeyBIaKHEHHUS — UCXOAHOMN IINXTHI.
Boibepute Bapuant otBera. (Cnoco0 ob6oramieHHs, OCHOBAaHHBIM Ha pa3InYuU
MIOBEPXHOCTHBIX CBOMCTB MUHEPAJIOB, HA3BIBACTCH. . .

a) prmotanust ©) MarHUTHas cenapanusi B) FPaBUTALIUS
BriGepute OTBET U3 MpeIOKEHHBIX BaprHaHToB. Criocod 00oTaIieHus Kene3Hoi pyibl,
OCHOBAHHBIN Ha pa3IMYUH IUIOTHOCTH MUHEPAJIOB — 3TO. ..

a) rmotanust 6) MarHUTHAs cenapaius B) TPABUTALIUS

Bribepute oTBeT U3 NpeIOKEHHBIX BApUaHTOB. UTO HE BXOAUT B COCTAB KEJIE3HOU Py/AbI:

a) MUHEpaJbl MyCTOW MOPOJbI; 0) (IIOCHL, B) KEIE30COAEpKAIUE MUHEPAIIBI; T) BPEIHBIC

IIPUMECH; 1) TOJIE3HbIE PUMECU

36.

Br16epute oTBET U3 IpeIoxKEHHBIX BapuaHToB. [IpoaykT oboraiienus, B KOTOpoM %-Hoe
coJiepKaHue Keye3a O0JbIIe, YeM B UCXOAHOU pye?
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a) XBOCTHI  0) MPOMITPOJIYKT B) KOHIIEHTPAT
37. BpiOepuTe nMpaBUIbHOE BhICKa3bIBaHHE. [[peMMyIIeCTBEHHO OKATHIIIHN TPOU3BOIST
KHUCJIBIMH T10 CJIETYIOIIM IIPHYNHAM:
a. 3To — TpeOOBaHUSI IOMEHIINKOB;
0. no0aBKa OCHOBHOTO (proca HE MPEAYCMOTPEHA TEXHOJIOTHEH;
B. J100aBKa OCHOBHOIO (hirroca pa3y00KUBaeT OKATHIIIL,
r. 7106aBKa OCHOBHOTO (piroca yI0p0KaeT OKaTHIIIN;
. 100aBKa OCHOBHOTO (piroca yXyaliaeT KaueCTBO OKATHIIICH.
38. Uro nponymeno? Arnogabpuka COCTOUT U3 CAEAYIOUINX OCHOBHBIX OT/IEICHMIA:
a. noxarorosku JKPC;
0. MOArOTOBKH TOILIMBA;
B. IOJTOTOBKH M3BECTHSKA;
I. CMECHTEIbHOE;
I. CIeKaTeJbHOe
39. IlepemenieHue MUXTOBBIX MaTEPHATIOB BHYTPH aao(aOpHKu OCYIIECTBISETCS
MOCPEACTBOM:
aBTOTPAHCIOPTA,
X/ TPAHCTIOPTA,
CUCTEMBI KOHBEHEPOB;

JF o

MTHEBMOTPAHCIIOPTOM
40. DKcraycrep npeHa3HaYeH IS

3a)KUTaHUS] IIUXTHI;

MepeMeIeHus NalieT;

OTIPOKUBIBAHUS TAIJIET;

pococa BO3/1yXa;

BBIJICJICHHS BO3BpATa;

MOAACPIKKHN MOCTOSTHHOM BBICOTHI CIIEKAEMOTO CJI04,

X 0=k 3 F P

3arpy3KH MUXTHI HA TTAJUICTHI.
41.  VYcpeaHeHHe MPOBOAUTCS C LENbIO OOECTIEUeHUS CIEAYIOIUX TPEOOBaHUH TOMEHIIIUKOB
(BBIOEpUTE IPABUIILHBIN OTBET, €CIM OH UMEETCS):

HYXKHOE COZIep)KaHUE JKelle3a;

HY>KHasi OCHOBHOCT;

HYKHasi KPYTTHOCTb;

HYXKHOE COZIep)KaHUE BPEAHbIX IPUMECEH;

HYXXHOE KOJIeOaHHe XUMHYECKOTO COCTaBa;

OB O QP

HY>XKHasi BOCCTAHOBUMOCTb
42. Kakue neiictBus HEOOXOIUMO TPEINPHHATH NMPH BBOAC B arjoNIUXTy KOMITOHCHTA,
COJIEPIKaIIero TUTPOCKOITMYECKYIO BJary:

100aBUTH MPOIIECC CYIIKH;

100aBUTH GITIOC;

JIaTh MEHBIIIE BOJIbI P OKOMKOBaHUHU

00aBUTH KOKCHK;

HUYETO HE TPEIITPHHUMATS.

WxH 3 o

43. HeoOxoaumyro  ra3onmpoOHUIIAEMOCTh  arjlOMEpallMOHHOM  IIHUXThl  oOecredyuBaeT

CIIeyIOIUi dTan (BbIOEpUTE MPaBUIIbHBIN OTBET, €CJIM OH UMEETCs):
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44,

45,

46.

47.

48.

O B OJ® Qe

JI03UPOBaHNE KOMIIOHEHTOB;
OXJIAXJICHUC;

COCTaBJICHUE IIUXThI,
CMCIIVBAHHC;

rPOXOUYECHHUE;

OKOMKOBAaHHE.

JloGaBka ¢utoca Mpu COCTABICHUM AarjOMEPalOHHOM IIMXTHl MPOBOAUTCA C LIEJBIO
o0ecrieueHus CIeAyIuX TpeOOBaHWM TOMEHIIMKOB (BbIOEpUTE MPAaBWIbHBINA OTBET,

€CJI OH UMEETCS):

O X 0w Qe

HYXXHOE COZIEPIKaHUE KEIIe3a;

HY’KHasi OCHOBHOCTb;

HY’KHasl KPYITHOCTb;

HY)KHOE CO/IepKaHHE BPEAHBIX IPUMECE;
HY>KHOE KoJieOaHuEe XUMHUYECKOI0 COCTaBa;
HY)KHasi BOCCTAHOBUMOCTb.

Kaxkoe TexHOIOTrHYECKOE 3BEHO OTCYTCTBYCT IIpU ITPOU3BOACTBE ChIPBIX OKaThIIICH B

Tapejib4aTOM OKOMKOBATECIIC U II0OYEMY:

¥ 0=k 2% Qe

JI03UPOBKA KOMIIOHEHTOB;
IIOATOTOBKA KOMIIOHEHTOB;
COCTABJICHUE IIHUXTHI;
YBJIa)KHCHUE;
CMELINBAHHUE;
OKOMKOBaHHE

COPTHUPOBKA 10 KPYITHOCTH

OoorarieHue NpoBOIUTCS C 1IeTbI0 00ecreueH sl CIeAYIOINUX TPeOOBaHUI JOMEHIIMKOB

(BBIOEpHTE IPABUIIBHBII OTBET, €CIIM OH UMEETCS):

O R OJEF Qe

HYXXHOE COZIEPIKaHUE KEeIe3a;

HY>KHasi OCHOBHOCTb;

HY>KHasi KPYITHOCTb;

HY)KHOE CO/IepKaHHE BPEAHbBIX IPUMECEH;
HYXHOE KoJie0aHHe XMMUYECKOI'0 COCTaBa;
HY’KHasi BOCCTAHOBUMOCTb

Kakue JeHCTBUSA HCO6XOI[I/IMO NpECANPpHUHATE IIPU BBOJAC B alJIOIMHUXTY KOMIIOHCHTA,

COJIEpIKalIEero THAPAaTHYIO BIIATY:

B Ow o

J00aBUTh MIPOLIECC CYIIKH;

n006aBUTH (ITIOC;

JIaTh MEHBIIIE BOJIBI IPH OKOMKOBAHWU;
JI00aBUTH KOKCHK;

HUYETO He MPEINPUHUMATS.

I/ICHpaBLTC BbBICKa3bIBaHUs, CCIIN HCO6XO,Z[I/IMOZ

1)
2)
3)
4)
5)

CopepxaHue xeye3a B OKaThIIax OoJbIlle, 4eM B arjaoMepare.
['opsiuast IpOYHOCTH OKATBILIEHN BBILIE, YEM arjioMepara.
XoJiogHas MPOYHOCTh OKATHILIEH BBIIIE, YEM arjomMepara.
OCHOBHOCTH OKATHIIIEH BBIIIE, UEM arjioMmepara.

ConeprkaHue cepbl B OKATHINIAX BHIIIE, YEM B arjioMepare.
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6) Conepkanue pocdopa B OKaThIlIaX BBIIIE, YEM B arjoMepare.
7) Ta30mpoHHMIIaeMOCTh OKATHIIICH BBIIIE, YeM ariioMepaTa
49. BeiOepuTe OTBET U3 MPENJIOKECHHBIX BapraHTOB. [IprnunHa 00pa3oBaHus KUIKOH (a3bl B
npoiieccax OKyckoBanus. J[atb 0ObsicHEHUS

1) ropeHue TOILIMBA;

2) TPOCOC BO3IyXa Yepe3 CIIOH ropsiiei MuXTh;

3) peakiuu pas3ioKeHHs KapOOHATOB,;

4) peakiuu MEKIy TBEPIABIMU (ha3zaMu,

5) mOBBIIICHHE TEMIIEPATYPHI MPOIlecca.

50. HcmpaButh BbICKa3bIBaHUS, €CIIM HEOOXOIUMO. J{aTh MOSICHEHUE KaXKOMY ITyHKTY.

a. B cocraB mmxThI 17151 MPOU3BOACTBA OKATHIMIEH HE BXOAUT KOKC.

0. 3axurarenbHbI TOPH arJIOMallMHBI MPEAHA3HAYCH Ui pacIlIaBICHHs IIUXTHI Ha
CHeKaTeIbHBIX TENEKKAX.

B. Kenesnas pyna- 3TO MOJE3HOE HMCKOMAeMOEe, B KOTOPOM COAEPIKHUTCA Keleza Oosee
30%

r. Ilpoumecc oOpa3oBaHHs ariomepaTa Ha CIHEKATENbHBIX TENEKKAX AarJOMaIllHbI
OCYIIECTBIISICTCS 32 CUET MPOCACHIBAHUS BO3IyXa Yepe3 CIOW ropsiei UXThl CBEPXY
BHU3
XBOCTBI — 3TO MPOAYKT I'POXOUYCHHUSI HETOTHBIN 110 KPYITHOCTH.

e. C ToukM 3peHHs JOMEHHOTO MPOIECCa BBITOTHEE NCIIOIB30BATH TOPSYHA arJoMepar

[Ipu npoBeneHnn 1a00paTOPHBIX padbOT MPOXOIUT 3AKPEIJICHUE TEOPETUUECKUX 3HAHUM,
NOJYYeHHBIX Ha Jekuusax. Bce mabopaTopHble paboTbl B TOYHOCTH COOTBETCTBYIOT
IPOMBIIUIEHHBIM ~ TEXHOJIOTUSM  IPOU3BOJCTBA  OKYCKOBAaHHOTO  Chipbsi.  CryneHTam
IPEeJIaratoTcs CleAyIOIINe BUAbI J1a00PATOPHBIX 3aHATHIA:

N3yueHue komiekuuu o0pa3LoB ChIPbIX MAaTEPHAJIOB U MPOJLYKTOB JOMEHHOM IUIaBKU
N3y4eHne ra3onpoHUIIAEMOCTH arJIOMEPAlMOHHOMN IIUXTHI.

OnpeneneHue KaNWIISIPHONW BIarOEMKOCTH.

N3y4yeHrne OCHOBHBIX 3aKOHOMEPHOCTEH MpoLiecca arjaioMepanuy

N3ydeHne nuHAMHUKU 00pa30BaHUS ChIPBIX OKATHIIIEH B TapeabpyaTOM OKOMKOBATEJIE.

arONE
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7 OueHoYHbIe CpeCTBA JJIA MPOBeeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) H.]IaHI/IpyeMbIe Pe3yJdbTaThbl oﬁyqe}mﬂ H OICHOYHbLIC CPEACTBA VIS IIPOBCACHUN HpOMe)KyTOqHOﬁ aTreCranmmumn.

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyembie pe3yabTaThl 00yUEHHS

OueHouHble CpeCTBa

IIK-1 - cnocoOHOCTBHIO K AHAJM3Y U CHHTE3Y

3HaTh — OCHOBHBIE 3akoHOMepHOCTH | [Iepeuenn TeopeTHuecKuX BOIPOCOB
XMMHUYECKMX M (pusnko-xumuueckux | 1. Onmcate TpeOOBaHUs JOMEHILUKOB, NMPEAbABIAEMBIX K KadyeCTBY arjloMepara H
MPOLECCOB; OKATBILLIEH.
— OCOOCHHOCTH TIPOLIECCOB OKYCKOBAHUS |2, [lepedncInTh KOMIOHEHTH —AarioMepallHOHHON IIMXTHL. YKa3aThe Leib BBOAA M
KCJIC30PYNIHBIX MATCPUAIIOB, KPYIHOCTb Ka’K0Tr0 KOMIIOHEHTA.
- HoKasatei - KadceciBa - MCXOMHOTO |3 - (ypycary srambl MOATOTOBKH  arioMEpAlMOHHOM MINMXTH K CHeKaHH0. OOBICHHTH
CBIPBSI 1 OKYCKOBAaHHBIX MaTepUAIOB
1eTb KaX]I0T0 3Tamna. YKa3aTh UCIOIb3yeMoe 000pyI0BaHUE.
4. Omnwucarb pa3anyus B TEXHOJOTHSIX OKYCKOBAHHUS KEJIE3HBIX Pyl U KOHIEHTPATOB.
5. CocTaBUTh TEXHOJOTHMYECKYIO IOCIIEIOBATEIbHOCTh MOATOTOBKH JKEIE3HBIX Py K
JTOMEHHOM TJIaBKE.
6. Omucarp BIMSIHAE OCHOBHOCTH arjioMepara Ha €ro KauecTBo.
7. Onucarth TEXHOJOTHIO MPOM3BOJACTBA CHIPHIX OKAaThIIIEH. YKa3zaThb HCHOJIb3YyEMOE
o0opynoBaHue.
8. OOBACHUTH  TEXHOJOTHIO  OOXHMra  okaTblled.  YKazaTb  HCHOJb3yeMoOe
o0opynoBaHue.
9. VYka3arp pa3nuuusi CBOWCTB arioMepara U OKaThIIIEH.
10. CrtocoObI MOBBIIIIEHHUST Ka4eCTBa arjioMepara.
11. TexHonoruueckas Lenoyka Mporu3BOJICTBA arjoMepaTa U OKaTbhIIIEH.
Ymeth - [IpuMepHBbIe TpaKTUYECKUE 3aJaHUS

paCC‘-II/ITI)IBaTB nu aHaJ'II/ISI/IPOBaTB
XUMHYECKHE U  (UBHKO-XUMHUCCKUE
IPOIIECCHI,

1. Tlo mpeacraBneHHOMY XUMHUYECKOMY cocTaBy orepenuts Tun JKPC u olieHuTh ero
1o TpeOOBaHUSAM JOMEHIINKaM. JlaTh peKoOMeHaaluH.
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CtpyKTypHBII

SIIEMEHT [TnanupyemMble pe3yIbTaThl 00yUeHUs OneHOYHBIE CpeCTBA
KOMICTCHIINH
— OCYIIECTBJIATH  OICHKY  KauecTBa Fe |[FeO |S P CaO | SiO2 | Al203 | MgO | . | KpynHOCT®b,
CBIPBSI, TIOJYIIPOJYKTOB M TOTOBOTO MM
TIpOAYyKTa 1o pesysipTaTam 62 |23 |005 |01 |25 51 1,4 0,8 0 1-20
71a00paTOPHBIX aHAIU30B
— OCYWICCTBISITH ~ aHANM3  KauecTBa
TOTOBOMW MPOYKIIUH Fe |FeO |S P CaO |SiO2 | Al03 | MgO | mn.m | KpymHocTb,
MM
56 |10,2 [005 |01 |75 2,1 6,4 2,3 0 1-20
2. OmpenenuTh THITBI (IIFOCOB MO MPEICTABICHHBIM 00pa3iam
3. OIueHUTDb COCTaB U KAYEeCTBO MIIAKA T10 MTPEACTABICHHBIM 00pa3iam.
4. OmnpenenuTh TUIIBI XKEJIC3HBIX PY/I 10 MPEACTABICHHBIM 00pasiam.
Bnaners — Teopued U TEXHOJIOTMEH MPOU3BOACTBA [IpumepHbIe NPaKTUYECKUE 3aJaHUS

arJioMepara u OKaThIlIEH;
HaBbIKaMH MMOJIYYCHHA MpoayKra
HaJUIeKAIEro KayecTBa

1. mo HpeﬂCTaBﬂeHHOﬁ CXEMEC OIMUCATh TCXHOJIOTNIO OKYCKOBAaHUA
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

IIK-2 - cioco0HOCTHI0 BHIOUPATH METO/IbI HCC/IEA0BAHMS, IVIAHUPOBATH U MPOBOAUTH HEO0X0UMbIe IKCIIEPUMEHTHI, HHTEPIPETHPOBATH
pe3yJabTaThl U /1€J1aTh BbIBO/IbI

3HaTh

TEXHOJIOTUIO IIPOLECCAa CICKAaHUA H
OKOMKOBAHHS MEJIKMX PYI M TOHKHX
KOHILICHTPATOB;

METO/bI KOHTPOJIA TEXHOJIOTMH
IIPOLIECCOB OKYCKOBAHUsSI MEIKHUX PYJ
U TOHKHUX KOHIICHTPATOB;
COBPEMEHHBIE METOJBI OKYCKOBaHUS
MEJIKMX PYJ U TOHKUX KOHIICHTPATOB;
METOJUKY HCCIECJOBaHMUs IIPOLECCOB
OKYCKOBaHHs MEJKUX PYyJ U TOHKHX
KOHIIEHTPAaTOB

[IpumepHBIE TEOPETUUECKHUE BOTPOCHI

1. VYkazarb KOHTpOJUpYEMbIE MMapaMeTphl arjioMeparmoHHoro mpoiecca. OObSICHUTH
HEOOXOIUMOCTh KOHTPOJIS.

2. COCTaBI/ITI) TCXHOJIOI‘I/I‘ICCKyIO IIOCJICAOBATCIBbHOCTh ITOATOTOBKH JKCJIC3HBIX pYII K

JIOMEHHOM IIJIaBKE.

TexHomorHs MPOU3BOJICTBA THOPUTHOTO arjioMepara.

4. Omnpenenutb AEUCTBUSA, KOTOPHIMH HEOOXOIWMO HW3MEHUTh TEXHOJIOTUYECKUI
Mpouecc MPOU3BOACTBA arjoMepara IpU BBOJAE B AarJIOMMXTY KOMIIOHEHTOB,
COZEPIKALIMX TUTPOCKOIINYECKYIO BJIAry.

5. OHpCILGJ’II/ITB HapymeHm{ B TCXHOJIOTUHU HpOI/ISBOJICTBa arn0MepaTa HpI/I ITIOSIBJICHUH
B HEM HEYCBOUBIIENCS U3BECTH.

6. OmpenenuTs W3MEHEHHS B TEXHOJIOTHYECKOW IIEMIOYKE IMPOU3BOJICTBA arjoMepara
[P MOBBILICHUH J0JIM TOHKUX KOHLEHTPATOB B arJIOMEPALIMOHHOMN IIUXTE.

7. Kakue wuW3MEHEHHS B TEXHOJOTHYECKOH IIeTOYKe  MPOM3BOJCTBA arjoMmepara
He00X0IMMO OCYIIECTBUTH JIJIsl BHEAPEHUS Tpoliecca TepMOOOpaOOTKH.

w
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CtpyKTypHBII

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00ydeHHUs OueHouHbIe CpeCTBA
KOMTICTCHITHH
YMmeTb —  BBIIIOJHATE pacueTsl coCTaBa [IpumepHbIE NPAaKTUYECKUE 3aJaHUS
LHIMXTOBBIX MaTE€pPUAJIOB; . BeINOJIHUTE  OLICHKY JKeNIe3HOM  pyabl  cocTaBa, %. YCTaHOBUTH
—  TIPOBOAUTH HEOOXOIUMBIE MuHepajoruyeckuit Tun pyn. Ilepecunrars coctaB Ha 100 %.
UCCIIeTOBaHUS MIPOLIECCOB
OKYCKOBAaHUS MEIKHX PYA M TOHKHX
KOHLCHTPATOB, Fe | FeO |Mn | P S | SiO2 | Al20s | CaO | MgO | IL.n.m.
— [OAACPKUBATL  33JAHHBIC — 3HAYCHHA 34,20 | 43,86 |1,16|0,03 0,034 6,88 [259 |296 |892 |31,31
TCXHOJOTHHCCKUX  ITapaMeTpoB 50,40 0,50]0,120,07| 0,018 13.60| 290 |0.40 |0.11 0,50
. Kenezopynnas cmecb B cootHoumieHun 40 : 60 coctouT U3 pyaA, cOAEpKalUX
cootBercTBeHHO 0,08 1 0,3% P20s. Onpenenuts CpeHEB3BEIICHHOE COACPKAHUE
¢docdopa B pyaHoit cMecH.
. B xakom u3 oxcumoB mapranma MnzOs, MnOz, MnzOs u MnO conepxurcs
HauOOoJbIIIee U HAMMEHbIIIEe KOJTUYECTBO KUCIOPOa (B Kr).
. B cbipom cunepure conepxutcs 34% Fe . Onpenenutb coiepiaHue xKeie3a B
000XKEHHOM pyIIe.
. 3anmacel mMecTopoxaeHus | MiH T >xene3Hoi pyasl. Com. kenesa B pyne 34 %,
B uyryHe 94 % ,motepu pyabl npu no0sde 8 % CKOnbKO UyryHa MOXKHO
BBITUTABHTH U3 ITOU PY/IBIL.
. B xenesnoit pyne comepxurca 12% FeO u  70% Fe203. KakoBo oOmiee
coJiepKaHue JKeJie3a B 9TOH pyJe.
Brnagets —  METOIMKOH mporiecca moaArotoBkH | IIpuMepHbIe NpakTHYECKHE 3a0aHus
HIAXTOBBIX MaTepraioB k| 1. CpaBHUTH  TEXHOJOTMYECKHME  IIEMOYKHM  TPOM3BOJCTBA  arjoMmepara IO
OKYCKOBAHHIO, npeAcTaBiIeHHBIM cxeMaM. OOBSICHUTD Pa3IuYus B TEXHOJIOTUIX
— HaBBIKAMH TIpollecCa  OKYCKOBAaHHS
MEJKHUX Py ¥ TOHKUX KOHIICHTPATOB;
—  MeToJaMu OIICHKHU KauecTBa

OKYCKOBAHHOTI'O ChIPbS;
—  METOJMKOM HMCCIEIOBaHMS IPOLECCOB
OKYCKOBAHUSI
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CrpyKTypHBII

JJICMCHT
KOMIICTCHIIMH

[Tnanupyemble pe3yabTaTbl 00yueHUs

Ol1ieHOYHbIE CPEACTBA
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN N

[Tnanupyemble pe3yabTaTbl 00yueHUs

Ol1ieHOYHbIE CPEACTBA

10

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

pactupoBKy MO3ULIUN
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

P Warma ¢ pyduoee dfopa
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0) [lopsinok npoBeeHUsI MPOMEKYTOUHOI aTTeCTAIMU, TOKA3aTeJIN U KPUTEPUH
OlleHUBAHMS:

[TpoMexxyTouHasi arrecranus MO AUCHUIUTMHE «Teopus M TEXHOJOTUS OKYCKOBaHUS
JKEJIE3HBIX PyI» BKIIOYAET TEOPETUYECKUE BOMPOCHI, TO3BOJISAIONINE OLICHUTh YPOBEHb YCBOCHUS
00yJarmUMUCs 3HAHUH, U TIPAKTHYECKUE 3aJaHMs, BBISBISIIOIINE CTEIICHh CHOPMHUPOBAHHOCTH
YMEHHH U BIaJICHUN, TPOBOAUTCSA B (hopMe IK3aMeHa.

DK3aMeH MO JaHHOW JUCUUIUIMHE MPOBOAUTCS B YCTHOH (popme. Bompockl k sk3aMeHy
OepyTcs U3 MepedHs BOIMPOCOB JIJIsl YCTHOTO OMPOCa, MPAKTUYECKUX U KOHTPOJIBHOM paboT.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiics JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMATHYECKOE W TIIIyOOKOe 3HaHWe
yueOHOro Marepuana, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOJIHO ONEpUpYET
3HAHUSIMH, YMCHHUSIMH, TPUMEHSET UX B CUTYAIlUSIX TOBBIIICHHON CII0)KHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamra) — oOyJaronuics IeMOHCTPUPYET CPEIHHA YPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOIMYCKaIOTCS
HE3HAYUTENbHbIE OMIMOKH, HETOYHOCTH, 3aTPyJHEHUS TMpPU AHAIUTUYECKUX OIEepalusx,
MEePEeHOCE 3HAHUI U YMCHHI Ha HOBBIC, HECTAHIAPTHBIC CUTYAIINH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMITCTEHIMI: B XOJI¢ KOHTPOJBHBIX MEPOTPUATHI
JOMYCKAIOTCA OIIMOKH, TPOSBISETCS OTCYTCTBUE OTHEIbHBIX 3HAHUM, YMEHHI, HaBBIKOB,
0OyJarOIINICS HCIBITHIBACT 3HAYUTEILHBIC 3aTPYAHCHHS TP ONCPUPOBAHMM 3HAHUSAMH U
YMEHHSIMH TIPU X MIEPEHOCE HA HOBBIE CUTYAIIUU.

— Ha OLEHKY «HEey/JOBJIETBOPHTEJbHO» (2 Oamia) — oOydaroluics AEMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUECKOro marepuana, AOMYCKAeT CYIIECTBEHHbIE OMIMOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKKM PEIICHUS MTPOCTHIX 3a71ad.

— Ha OLEHKY «HeYAOBJIeTBOPUTENbHO» (1 Oaimn) — oOyyarouiuiicss He MOXKET MOKa3aTh
3HaHMS HAa YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WHQPOpMAIMU, HE MOXKET I10Ka3aTh
MHTEJJIEKTyaabHbIe HABBIKU PELICHHS MPOCTHIX 3a/a4.



8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnieyeHue TUCIIHIIIMHBI

a) OcHoBHAas JIMTEpPaTypA:

1.  OcHOBBI METaJUTYprUYeCcKOro mpou3BojacTBa : yueOHuk / B.A. burees, K.H. Bnosun, B.M.
Konoxonpues, B.M. Canranuk. — Cankr-IlerepOypr : Jlanb, 2017. — 616 c. — ISBN 978-
5-8114-2486-3. — Tekcr : 31MeKTPOHHBIHN // DeKTpoHHO-Onbnmoreunas cuctema «JIanpy :
[caiir]. — URL.: https://e.lanbook.com/book/90165

2. CumonsH, JLM. Meramnypruueckue TEXHOJOTUM MepepabOTKH TEXHOTCHHOTO U
BTOPUYHOTO CHIphs : yueOHoe mocodue / JI.M. CumonsiH, A.I'. ®ponos, E.®. Illkypko. —
MockBa : MUCHUC, 2011. — 136 c. — ISBN 978-5-87623-425-4. — TexkcT:
9JeKTpoHHBIM /  Jlamb ~ :  3JeKTpoHHO-OmMONmMoreyHas  cucrema. —  URL:
https://e.lanbook.com/book/117049

0) /lonoJiHUTEIbHASA JINTEpaTypa:

1. MUenes, C.A. MeTajutyprudeckue TeXHOIOTUU. MeTauryprusi YEpHBIX METAJUIOB : yueOHOe
nmocobue / C.A. Usnes, M.II. KiiroeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN 978-
5-906846-57-0. — TekcT : nMeKTpOHHBIN // DNeKTpOHHO-O0MbIMoTeyHas cuctema «JIaHpy !
[caiiT]. — URL.: https://e.lanbook.com/book/108106

2. 3wisoepmmuar, M.I". KoMIJIeKCHOE MCIIOJIb30BaHIE MHHEPAJIbHBIX PECYPCOB : YUEOHHUK /
M.I'. Bunsbepmmunt, B.A. UcaeB. — Mocksa : MUCHUC, [6. r.]. — Kamra 2 — 2017. —
408 c¢. — ISBN 978-5-906953-00-1. — TekcT : amekTpoHHBIH // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/108088

B) MeTtoanueckue yKa3zaHus:

1. HesicoB A.T., dpyxkos B.I'., MakapoBa U.B. N3yuenune komnekiuu oOpas3loB ChIPHIX
MaTepuajJoB M TNPOAYKTOB JIOMEHHOM IUIaBKU: Meronnyeckue yka3zaHus K
7a00OpaTOpPHBIM ~ 3aHATHAM N0  JUcHMIUIMHAM ~ «OCHOBBI  METaJLITyprU4ecKoro
Mpou3BOJICTBa», «Teopuss M TEXHOJOTUS OKYCKOBAaHUS JKEIE3HBIX pya»,  AId
oOyyaromuxcs no HanpasieHuto 22.03.02 «Mertannyprus» JHEBHOM U 3a04HOM GopM
oOyuenusi. Maruurtoropck: M3n-so MaruuTtoropck. roc. TexH. yH-ta um. I'. 1.Hocosga,
2017. 27 c.

2. Hesacos A.I'., [pyxkoB B.I', Maxkapoa W.B. M3yueHue ra3onpoHUIIaeMOCTH
arJoMepalMoHHON HIMXTHI: MeTonndyeckue ykasaHHMs K JJaOOpaTOPHBIM 3aHATHUAM IO
muctumimHaM «OCHOBBI METAJITyprUYeCcKOro MPOU3BOJCTBa», «Teopus U TEXHOIOTHUs
OKYCKOBAaHMS JKEJNE3HbIX pyI», Ui oOywaromuxcs mo  HampasieHuto 22.03.02
«Merannyprusi» JHEBHOW U 3a04HOM Qopm o0yudenus. Marauroropck: M3n-Bo
MarnuTtoropck. roc. Texs. yH-ta um. I'. 1.Hocoga, 2016. 22 c.

3. Heacos A.I'., [pyxko B.I'., Maxkaposa I.B. Omnpenenenne KanuusipHOR
BJIAroeMKoCTH: MeToandyeckue yka3zaHus K JaOOpaTOPHBIM 3aHATUSAM IO AUCHUILIMHAM
«OCHOBBI METaJNTypru4ecKkoro MmpousBojcTBa», «Teopust U TEXHOJIOTUS OKYCKOBaHUS
KENEe3HBIX pya», Uil oOydaromuxcs mo HampasieHuto 22.03.02 «Mertammyprus»
JTHEBHOW W 3a04HON ¢opMm o0yueHus. Marnutoropck: M3n-so MarmuToropck. roc.
TexH. yH-Ta uM. ['. I.Hocosa, 2017. 27 c.

4. Hesacos A.I'. , lpyxkoB B.I'., Makapoa 1.B. M3yueHne OCHOBHBIX 3aKOHOMEPHOCTEMN
mporecca ariomepanuu. MeTonndeckue yka3aHHs K J1a0OpaTOpHBIM 3aHATHSAM 10
muctuminHaM «OCHOBBI METAJTyPTUYECKOTO MPOU3BOJCTBAY», «Teopus U TeXHOIOTHs
OKYCKOBAaHHMS JKEJNE3HbIX pya», Ui oOywaromuxcs mo  HampasieHuto 22.03.02
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«Mertamnyprusi» NHEBHOW © 3aouHoi (opm oOydenums. Marauroropck: M3m-Bo
Maruuroropck. roc. TexH. yH-ta uM. I'. 1.Hocoga, 2017. 27 c.

5. Hesco A.l'., HpyxkoB B.I'., MakapoBa N.B M3yuenue mporiecca Mmoay4eHUs: ChIPBIX
okartplmeil. Meronndyeckne ykasaHus K JIAOOpPaTOPHBIM 3aHATHUAM IO JTUCIHILTHHAM
«OCHOBBI METaJTypru4ecKoro Mmpou3BOACTBa», «Teopus U TEXHOJOTUS OKYCKOBAHHS
KENEe3HBIX pya», Uis oOydarommxcs mo Hampasienuto 22.03.02 «Meramtyprusi»
JTHEBHOW W 3a04HOM ¢opM 00yueHus. Marnutoropck: M3a-Bo MarHuTOropck. roc.
TexH. yH-Ta uM. I'. U.Hocoga, 2017. 27 c.

r) [IporpamMuoe oGecnieyenue u UHTEepHET-pecypcbl
[IporpamMmmMHoe obecrieueHue
Haumenoanue 110 Ne norosopa Cpoxk nercTBUs JTMLEH3UN
MS Windows 7 J1-1227 o1 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 0eccpodHo

FAR Manager ?86011}10 pactipoctpatieMoe 0eccpovHO

7Zip CBOOOJIHO pacpOCTpaHsieMoe | OECCPOUHO

NuTepuer-pecypcbl

— HanmonansHas nH(GOpMAIMOHHO-aHATUTHYECKAas cUcTeMa — PoccHiiCcKUi MHIIEKC HAYYHOTO
mutupoBanus (PMHIL). — URL: https://elibrary.ru/project_risc.asp.

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

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

http:window.edu.ru/.

— OenepanbHOE TOCYIAPCTBEHHOE OMOJpKeTHOe yupexkicHue «®DenepanbHblii  HHCTUTYT
IPOMBIIIICHHOW COOCTBEHHOCTHY. — Pexxum poctymna: https://wwwl.fips.ru/
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9 MarepuajibHO-TeXHUYECKOe oDecredeHne JUCIUNINHBI

Tun u Ha3BaHMe AyAUTOPUH

OcHalieHue ayJuTopuu

YyeOHast ayuTopus Ais
MPOBEJICHUS 3aHATUI
JIEKIIMOHHOI'O TUIIA

TexHuueckue cpefcTBa 00ydeHuUsl, CayxKaliue s

npezcTaBieHus yueOHoi nHpopmanuu O0JIBIION ayIUTOPHH:

MYJIbTUMEUIHBIC CPECTBA XPAHCHHS, IEPEAAYH U
npe/CcTaBIeHNus yueOHOM nHpOopMaIHH.
CrnenmanusupoBaHHasi MeOenb

VYyeOHas ayquTopus ais
IIPOBE/ICHUS MPAKTHUECKUX
3aHATHI

TexHuueckue cpecTBa 00y4eHus, CayxKalie s

npeJcTaBieHus yaeOHoM nHdopManuu 60JIbIION ayAUTOPUH:

MYJIbTUMEINIHBIE CPEICTBA XPAaHEHHUS, TIEpelaun U
MPEACTABICHHS Y4eOHOM HH(POPMAIIHH.
Crienmanu3upoBaHHas MeOeb

VYyeOHast ayuTopus Ass
MIPOBEICHUS J1AOOPATOPHBIX
3aHATHUH.

JlabopaTopus MOArOTOBKH
CBIPBS K JJOMEHHOI MIaBKe

Crneunanu3upoBaHHasi MeOelb

JlaboparopHas ycTaHOBKA ITPOU3BOJICTBA arjjoMepara
JlaboparopHas ycTaHOBKA MMPOU3BOJICTBA OKATHIIIEH
[IlexoBast qpoOwIIKa

Hab6op cut

Hzmenbuntenn

VYuebHas ayauTopus 1Jis
IPYIIIOBBIX U
VHIVBUAYaAJIbHBIX
KOHCYJIbTAllU}, TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUHON
aTTecTaluu

Kommnerorepuas texuuka ¢ makerom MS Office, ¢
MOJIKJIFOUEHUEM K ceT «HTepHeT» U C TOCTYIIOM B
AJIEKTPOHHYIO UH(POPMAIIMOHHO-00Pa30BATEIBHYIO CPEILY
VHHBEPCUTETA.

Crneunanu3upoBaHHasi Mebeb

Tlomenienue st
CaMOCTOSATEIIbHON PabOThI

Kommrotepras Texuuka ¢ nakerom MS Office, ¢
HOJKJIIOYCHUEM K ceTH «VHTepHeT» U ¢ JOCTYIOM B
ANIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIBbHYIO CPELY
YHUBEpCUTETA.

Crneunanu3upoBaHHas MeOeb

[Tomernienue 1t XpaHeHUs
1 IpOo(UIAKTHIECKOTO
00CITy>)KUBaHHsI y4eOHOTO
000pyI0BaHUS

Crienmanu3upoBaHHas MeOeb.
WHCcTpyMeHT 1Sl TpOQUIaKTUKH JTAOOPaTOPHBIX YCTAHOBOK
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