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Jluer akTyanm3aunu padodeii nporpaMmbl

PaGouas nporpamma nepecMoTpena, oocysxaeHa i oq06peHa s peaausauuu B 2020 - 2021
y4eOHOM rojy Ha 3aceiaHuy kadenpbl MeTauryprud 1 XMMHYECKHX TEXHOIOTHH

Tporokon or 37 g%% of. 2915_ r. o 7
3aB. kadenpoi < A.C. Xap4eHko

Pa6ouas nporpamma nepecMmorpena, o6¢cyxaeHa u ogo0peHa uis peanusaunu B 2021 - 2022
y4e6HOM rojy Ha 3acefaHuy kadeapsl MeTaulypriad 4 XUMHYECKHX TEXHOJIOI I

[porokom or = 20 . Ne
3aB. kadenpoit A.C. Xapuenko

PaGouas nporpamma nepecmorpena, obcysxiena u ogobpena st peanusaimu B 2022 - 2023
yueOHOM rojy Ha 3acenanuukadenpbl MeTauryprud i XUMHYECKHX TEXHOJIOTHH
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Pa6ouas nporpamma nepecMoTpena, obcyxaeHa u oxobpena /uis peaymsaunu B 2023 - 2024
yueOHOM roay Ha 3acenaHuu Kadeapsl MeTayurypruy 1 XMMHYECKAX TEXHOJIOTHM

IIpotoxonm ot 20 r. Ne

3aB. kadenpoit A.C. Yapt{el—uco




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenb ocBoenus aucuuIUMHbl «Teopust U TEXHOJOTHS OKYCKOBAHHS JKEJIE3HBIX PYI»
SBIIIETCS. (JOPMUPOBAHUE Y CTYJACHTOB MPEICTABICHUI 00 OCHOBHBIX MPUHIIUIIAX OKYCKOBAHHS
TOHKUX KOHIIEHTPATOB M MEIKHUX JKEJEe3HBIX pyl, OOIIeM YCTpoilcTBe 0O0OpydOBaHHS s
MOJITOTOBKH PYJI K TOMCHHOH IJIaBKE, O METO/1aX BHITIOJTHEHUS HEOOXOIUMBIX PACUETOB.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Jucuumimza Teopus U TEXHOJIOTUS OKYCKOBAHUS JKEJIE3HBIX Py BXOAUT B BAPUATHUBHYIO
4acTh y4eOHOTO T1aHa 00pa30BaTENbHOM MPOTPAMMBI.

Jns  n3ydeHUs  QUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS JUCIUTUTUH/ IPAKTUK:

BBenenue B HanpaBieHue

BBeneHue B cieniuaibHOCTD

HcTopus Metamtypruu

Hcropus TexHukn

Marepuanosenenue

OCHOBBI METAITYPrU4€CKOI0 IPOU3BOACTBA

CoBpeMeHHbIE TEXHOJIOTHH PECYpCcocOepeKeHrs B YEPHOI METaILITypruu

VY4yeOHas - 03HaKOMUTENbHAs IPAKTHKA

VYyeOHast - OpakTHKa M0 MOJIYYEHHIO IEPBUYHBIX MPO(ECCHOHANBHBIX YMEHUN H
HaBBIKOB, B TOM 4HCJIE€ IEPBUYHBIX YMEHUH U HAaBBIKOB HAyYHO-HCCIIEI0BATEIbCKOU
JeSITEIIbHOCTH

duznyeckas XUMUS MUPOMETAIITYPTUUECKUX [TPOLIECCOB

CoBpeMeHHBIN HHKUHUPUHT METAJITYPTUYECKOT0 ITPOU3BOJICTBA

Xumus

3HaHus (YMEHUs, BaJIeHus), MOJTYYeHHbIE IPU U3yYEHUHN JaHHOW AUCLUILIMHBI OyayT
HEOOXOAUMBI JUISl U3yYeHUS U CHUIUTNH/TIPAKTHK:

[Ipon3BojcTBEHHAs - MpPaKTHUKa IO MOJIYYEHUIO IMPO(ECCUOHATIBHBIX YMEHUN U OIbITa
npodeccCHOHATBLHOMN AeSITeIbHOCTH

[TonroToBka K 3aliUTe U 3aIIMTa BBITYCKHON KBAIM(UKATMOHHON paboThI

[ToaroroBka k ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

Hayuno-uccnenoBatenbckas padboTa

IIponsBocTBEHHAs — IPEIIUIUIOMHAs TPAKTUKA

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbTare ocBO€HUs AUCUUIUIMHBI (MOAyisd) «Teopuss U TEXHOJIOIHUS OKYCKOBAaHHUSA
’KeJIe3HBIX PyA» 00yJarouiics J0HKEeH 00J1aaTh CIeIyIOIUMUA KOMIETEHIUAMU:

CrpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yUeHHs
JJIEMEHT
KOMIIETCHIINHU
[TK-1 cnocoGHOCTBIO K aHATHU3Y U CUHTE3Y
3HaThb OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX U (PU3UKO-XUMUYECKUX
IIPOLIECCOB;

0COOEHHOCTH IMpoNneCCOB OKYCKOBAHUS KECJIC30PYAHBIX MATCPHUAJIOB;
IMOKa3aTeC/In Ka4€CTBAa UCXOJHOT'O ChIPbA U OKYCKOBAHHBIX MaTCpHUAIOB




VYmeTb

paccUMTHIBaTh U AaHAIU3UPOBATH XUMUYECKHE U (PU3UKO-XUMUYECKHE
IIPOLIECCHI;

OCYILECTBIIATh OLIEHKY Ka4eCTBa ChIPbs, MOIYIPOAYKTOB U TOTOBOTO
IIPOJYKTA 10 pe3ysibTaTraM JIabOpaTOPHBIX aHAIN30B

OCYILECTBIIATh aHAIN3 KauecTBa FOTOBOM NMPOAYKLIUI

Bnanets

Teopnel‘/i 1 TEXHOJIOTHEH IMPpOU3BOJCTBA arjioMepara u OKaTBIHIeﬁ;
HaBbIKaAMU IMOJIYYCHHA MMPOAYKTA HAJICIKAIICTO KAYCCTBA

[TK-2 crmocoOHOCThIO BBIOUPATH METO/IBI UCCIICIOBAHUS, INIAHUPOBATH U MPOBOIUTH
HE00XO0IUMBIC IKCIIEPUMEHTBI, HHTEPIPETUPOBATH PE3YJIBTATHI U JCJIATh BBIBOIbI

3HaTh

TEXHOJIOTHIO IIPOLIECCa CIIEKaHUs U OKOMKOBAHHUSI MEJIKMX Py U TOHKUX
KOHILICHTPATOB;

METObI KOHTPOJII TEXHOJIOTHM POLECCOB OKYCKOBAHUS MEIIKUX PYyI U
TOHKHUX KOHLIEHTPATOB;

COBPEMEHHBIE METOJIbl OKYCKOBAHMS MEJIKMX PYZ ¥ TOHKUX KOHLIEHTPATOB;
METOAMKY UCCIIEIOBAaHUs IPOLECCOB OKYCKOBAHUS MEIIKUX Py U TOHKUX
KOHIICHTPATOB

YmMmern

BBIITOJIHATH PACYETHI COCTABA IIUXTOBBIX MAaTEPUAJIOB;

IIPOBOJIUTH HEOOXOAMMBIE UCCIIEI0BAHMSI TPOLIECCOB OKYCKOBAHUS MEIIKUX
PYZ ¥ TOHKMX KOHLIEHTPATOB;

MOAJCPKUBATE 3aJaHHBIC 3HAYCHUSA TEXHOJIOTMYECKUX I1apaMeTpoB

Brnaners

MCTOIII/IKOfI nmponecca NoAroTOBKU HIMXTOBBIX MAaTCPUAJIOB K OKYCKOBAHMUIO,
HaBbIKaMU IPOLHECCa OKYCKOBAHUS MCJIKHUX DY U TOHKUX KOHICHTPATOB;
MCTOAaMHU OLICHKHU Ka4YCCTBA OKYCKOBAHHOI'O ChIPbS;

MCTO,HI/IKOI>’I HCCIICAOBAHUS ITPOLCCCOB OKYCKOBAHUA




4. CTpyKTypa, 00b€EM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 14,9 akaj. 4acos:
— aynutopHas — 12 akaj. 4acos;
— BHeayuTopHas — 2,9 akaJi. 4yacoB

— caMocTosTeNnbHas pabora — 84,4 aka. 4acos;

— [IOJITOTOBKA K 9K3aMeHy — 8,7 akaJ. yaca
dopma aTTecTaluu - SK3aMEH

AynutopHas g s
KOHTaKTHasd pa60Ta E E Dopma TeKyILEro
Pasnen/ Tema 2, (B axaz. 1acax) E E(‘ Bun . KOHTpOJIA Kon
I — = & O | CAMOCTOATENEHOR | yONEBAGMOCTH M | W\ o
Q & padoThI MIPOMEKYTOYHOM
na6. | mpakr. | €&
Tlex. Z'g aTTecTaluuu
3aH. 3aH. O &
1. IluxTOBBIC YCIOBUS
1. ITouck
JIOTIOTHATENBHON
uH(popMaIMHy 10
TEME JIEKIIHOHHOTO Otyer 0
1.1 IuxToBEIe YCIOBHUS Matepuaa BPITIOIHCHIH
OKYCKOBAHMUS MEIKIX 2. ITogroroBka u TIPaKTUIECKOM
4 1 211 | 211 | 21 odopmienue paboTsiNel IIK-1, IIK-2
JKEJIe3HBIX PYX M TOHKHX
pe3yIbTaToB 3amura
KOHIIGHTPATOB N N
1a00paTOpHOI 1a00paToOpHOH
paboter Nel pabotsr Nel
3. BoinonHenue
MPAKTUYECKON
pabotsr Nel
HWroro no pazaeny 1 211 | 2/11 | 21
2. TeXHONOTHH OKYCKOBaHUS
1. ITouck
JOTIOJTHUTENBHOM
uH(popMaIHy 1o
2.1 TexHonoruu TeMe JIEKINOHHOTO Otyer o
OKYCKOBaHHS MEJIKUX Mmarepuaia BBINOJIHEHUU
JKEJIe3HBIX PYI M TOHKHX 2. IloaroToBka 1 MIPaKTHYECKON
KOHIIEHTPATOB: 4 1 2114 | 2/14 | 21 odopmnenue paboThINe2 IK-1, I[IK-2
MIPOM3BOICTBO pe3yJIbTaTOB 3amuTa
arioMepara, OKaThIIIeH, JTab0opaTOPHOI nabopaTtopHO
OpHKeToB paboTsr Ne2 pabotsr Nel
3. BeimonHenue
MIPaKTUIECKON
pabotbr Ne2
Wroro no pazneny 1 2114 | 2/14 | 21
3. KauectBo armomepara u
OKaTBIIICH
3.1 KauectBo arnomepara
u okatsliield. CriocoOb! ITonck
MOBBIIICHNS Ka4eCTBa JIOTIOJTHUTEILHON
OKYCKOBAHHOTO CBIPbS. 4 1 21 | mHpOpMAIUH MO Otuer IK-1, I[IK-2
BnusiHue pa3nuaHbIX TeMe JIEKINOHHOTO
(hakTOpOB Ha Ka4eCTBO Marepuana
OKYCKOBAHHOT'O ChIPbs
Uroro no pazaeny 1 21

4. NuTeHcudukanus npoueccon




TTouck

. Oruer

4.1 NureHcudpukaims JIOTIOJTHUTENLHOM

Brimonsenne
MPOIIECCOB OKYCKOBAHUS 21,4 | uHpOpMANUH MO o TIK-1, TIK-2

KOHTPOJIBHOM
JKEJIE30PYTHOTO CHIPhS TE€ME JIEKIIMOHHOTO

paboThI
Marepuana

Wroro no paszneny 21,4
Hroro 3a cemectp 4211 | 421 | 84,4 9K3aMEH
Hroro no aucumruinye 421 | 421 | 84,4 SK3aMeH I1K-1,I1K-2




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa3oBaTeNbHBIX TEXHOJOTMH B TpENoJaBaHUU JUCUUIUIMHBL «Teopus W TEXHOJIOTHS
OKYCKOBaHMSI AKEJIE3HBIX pym» UCIIOJIb3YIOTCS Kak TpaaULIOHHAs u
MOJTyJIbHO-KOMITIETEHTHOCTHAS TEXHOJIOTUH, TaK U TEXHOJIOTHS MPOOJIEMHOTO U HHTEPAKTUBHOTO
00yJeHUsI.

Jlekuuu mpoxoAAT Kak (¢opmMe HMHPOPMALMOHHBIX JIEKIMH, Tak ¥ B (opme
JEKIMH-KOHCYJIbTAllMM, I/Ie TEOPEeTHUECKUI MaTepuan 3apaHee BblIaeTcs OOydarolMMCs AJs
CaMOCTOSITENIFHOTO HM3Y4YEeHHUS, U TOATOTOBKH BOIPOCOB JIEKTOPY, TAKHUM O00pa3oM, JIEKIUsS
IIPOXOJUT I10 TUILY BOIIPOCHI-OTBETHI-IUCKYCcCcUs. MIHOTJa JTeKIMK IPOXOAAT B BUJE IPOOIEMHOMN
JICKIIMH C OCBEIICHUEM PA3TUYHBIX HAYYHBIX MTOAXO0/0B K IIOCTABICHHOM Ipolieme.

B u3noxeHuu JEKUMOHHOrO MaTepuaja M IpU NPOBEICHUM NPAKTUYECKUX 3aHATUN
IPEOIaraeTcsl Mepexo] OT PEeHpOAYKTHBHBIX METOJIOB OOyYeHHS K YaCTUYHO-TIOMCKOBBIM U
UCCIIEI0BATEIbCKUM METO/IaM, PA3BUBAIOIIUM JOIHYECKOE, TEOPETUUECKOE MBIIIJICHUE, YMEHUE
apryMEHTHPOBATh U OTCTaMBaTh COOCTBEHHOE MOHMMaHue Borpoca. C 3TOH 1eIbi0 BO3MOKHO
UCIIOJIb30BaHUE METOI0B 3BPUCTUYECKUX BOIPOCOB U OpIiiHCTOpMUHTa (MO3TOBOH aTakH).

B xope 3aHsATHIi TpenoaaraeTcs NCNoab30BaHUE KOMIUIEKCA MHHOBAIMOHHBIX METO/I0B
AKTUBHOI'O 00Y4EHUs CTYJICHTOB, BKJIFOYAIOLIETO B Ce0s:

- co3maHue TNpPOOJIEMHBIX CHUTyallMii C MOKa3aTeIbHBIM pEIICHHEM TMPOOIEeMBI
IpernoJiaBaTeseM;

- CAMOCTOATEIbHYIO IIOMCKOBYIO JESTEIbHOCTb B PELIEHUU Y4YEOHBIX MHpoOieMm,
HalpaBJIsIEMYI0 IIpenoiaBaTesieM;

- CAMOCTOSITENIFHOE pelIeHIe MPo0IeM CTyICHTaMU 1101 KOHTPOJIEM MTPETIo1aBaTellsl.

Peanu3anuss MHHOBAaIlMOHHBIX METOJIOB OOY4YE€HHS BO3MOXHA C HCIOJIb30BAHUEM
CJICAYIOIINX ITPHEMOB:

- MHCTPYKTaX CTYAEHTOB II0 COCTABJIEHMIO TAOJHI], CXeM, I'paUKOB C IpPOBEIECHUEM
MOCIIEAYIOLIETO UX aHAIN3a;

- TpUMEHEHWE pPEKOMEHJAIMi 110 COCTABJICHHUIO TE3UCOB U KOHCIEKTOB IIO
IPOYUTAHHOMY MaTepuay;

- pacKphITHE TpenojaBaTejeM NPUYMH M XapaKTepa HeyAad, BCTPEYAIOUIUXCS IPH
peleHny npooieM;

- IMOHCTpAIUS aTbTEPHATUBHBIX TIOIX0/IOB K PEIICHUIO KOHKPETHOU MPOOIIEMBI;

- aHaJIM3 MTOJyYEHHBIX Pe3yIbTaTOB U OTHICKAHHUE IPAHUI] UX IPUMEHUMOCTH;

- UCTIOJIb30BAHUE 3aJJaHUH JIJISI CAMOCTOSITEIFHON PabOThI C U30BITOYHBIMU JTAHHBIMH.

Ha naGopaTopHbIX 3aHATHSX CTYAEHTBHl 3aKpeIUISlOT 3HAaHUS, IOJIyYeHHbIe Ha
JEKIIMOHHBIX Tapax.

IIpu mpoBeneHUN MPAKTUYECKUX 3aHATHI HEOOXOIMMO LieJEeHANPABICHHO MEePeX0auTh
OT PEMPOAYKTUBHBIX METOJIOB OOYYEHHUS K YaCTHYHO-TIOMCKOBBIM M HCCIIEAOBATEILCKUM
METO/aM, pa3BUBasi JIOTHYECKOE MBIIUIEHHE, YMEHUE apryMEHTHUpOBaTb W OTCTaWBaTh
coOcTBeHHOEe TmOHMMaHHe Bompoca. C OITOH IETBI0 BO3MOXHO HCIIOJNB30BaHUE Kak
TPaJUIIMOHHOM, TaK MPOOJIEMHOM U MHTEPaKTUBHON 00pa30BaTEIbHBIX TEXHOIOTHIA.

Ha 3amstmsx  1memecooOpa3HO — WCIONB30BATh  TEXHOJOTHIO  KOJUIEKTHBHOTO
B3aMMOOOYYEHUs1, COBMEIIas €e ¢ TeXHOoJIoruei npodiaemuoro o0yuenus. [1pu 3ToMm HeoOXoauMo
MIOBBIIIATH MTO3HABATENBHYIO aKTUBHOCTH CTYJIEHTOB, OPTaHHU3Ysl CaMOCTOSITEIHHYIO paboTy Kak
UCCIIEIOBATEIbCKYIO TBOPUECKYIO AEATEIbHOCTb.

Cremyer WMCHONB30BaTh KOMILIEKC WHHOBAIMOHHBIX METOJOB AKTHBHOTO OOydYEHWUS,
BKJTIOYAIOIIUH B ceOsl:

- co3maHWe TPOOJIEMHBIX CHUTyallMii C TMOKa3aTeIbHBIM pEIIeHHEeM TPOOIEeMBI
npernojiaBaTeneM 1 6e3 Hero;

- CAMOCTOSITEJIbHYIO [IOMCKOBYIO I€TEIbHOCTh B PEIIEHUH IIPOOJIEM, HAIIPaBIISIEMYIO



MpernoaaBaTesem;

- CAMOCTOSITEIIFHOE pelIeHIe Po0IeM 00yJatoIMMHUCS 10 KOHTPOJIEM MPETIOaBaTEls.

Peanu3anusi WHHOBAIIMOHHBIX METOJOB OOYYEHHsS BO3MOXHA C UCIOJIb30BAHUEM
CJICAYIOIINX ITPHEMOB:

- pacKphITHE MpernojaBaTelieM MPUYMH W XapaKTepa HEyAad, BCTPEUAIOIIUXCS IPHU
perieHuu npooem;

- IEMOHCTPAIUS PAa3HBIX TIOJIXOJIOB K PEHICHHIO KOHKPETHOU MPOOIEMBI;

- QaHAJIM3 MTOJTYYCHHBIX PE3yIbTATOB U OTHICKAHHE IPAHUI] UX IPUMEHUMOCTH U JI.

[Ipn mpoBeneHUHM 3aKIIOYUTENBHOTO KOHTPOJS HEOOXOIUMO BBHISIBUTH CTENCHBb
NPaBUIBHOCTH, 00beMa, TITyOHHBI 3HAHUH, YMEHUI, HABBIKOB, ITOJyYCHHBIX TIPU U3YYEHUH Kypca
HapSIy C BBISIBICHUEM CTETICHH CAaMOCTOSITEIIbHOCTH B IPUMEHEHHUH TIOJTYYCHHBIX 3HAHUH.

CamocrosTenbHas paboTa CTYIACHTOB JOJDKHA OBITh HAIlpaBlieHA Ha 3aKpeIUICHHUE
TEOPETUYECKOr0 MaTepuala, U3JI0’)KEHHOTO MPeroiaBaTelieM, Ha MPopadoTKy TEM, OTBEICHHBIX
Ha CaMOCTOSITEIbHOE HM3YYCHHE, Ha TOATOTOBKY K 3aHATUSM, IOATOTOBKY K HTOTOBOMN
aTTECTAINN.

[Ipy mnpoBencHMM 3aKIFOYUTEIBHOTO KOHTPOJS HEOOXOIUMO BBISIBUTH CTEICHb
MPAaBHIILHOCTH, 00beMa, TITyOWHBI 3HAHUW, YMEHUH, HABBIKOB, ITOJTYYCHHBIX TIPH U3YUYCHUHU Kypca
HapsIJTy C BBISIBJICHUEM CTEIICHU CAMOCTOSTEIIBHOCTH B IPUMEHEHHH MTOJTyYEHHBIX 3HAHHH.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CAMOCTOSITeIbHO padoThl 00y4arouXxcst
[Ipencrasneno B npunoxxenuu 1.

7 OueHoYHbIe CPeCTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIUHbI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. OCHOBBI METaTYPru4ecKoro npousBojcTea : yueOnuk / B.A. burees, K.H. Baosus,
B.M. Konokonbues, B.M. Canranuk. — Cankr-IlerepOypr : Jlans, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — TekcT : 371eKTpOHHBIH // DneKTpoHHO-OMOIMOTeuHast cucteMa «JIaHby :
[caitT]. — URL.: https://e.lanbook.com/book/90165

2. CumonsH, JLM. Meramnypruyeckue TEXHOJOIMH NepepabOTKH TEXHOTEHHOIO U
BTOPUYHOTO ChIphs . ydeOHOoe mocooue / JL.M. CumonsH, A.I. ®ponos, E.®. Illkypko. —
Mocksa : MUCHUC, 2011. — 136 c. — ISBN 978-5-87623-425-4. — Tekcrt : 3neKTpoHHBIIT //
Jlans : anexTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/117049

0) lonmotHuTeEIBHAS TUTEPaTypa:

1. Usnes, C.A. Merannypruueckue TEXHOJIOTMU. MeTamyprusi 4€pHbIX METAJJIOB !
yueoHoe mocobue / C.A. Usnes, M.I1. KirtoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — TekcT : 31eKTpOHHBIH // DIeKTPOHHO-OMOIHOTEUHas cucTeMa «JIaHby :
[caiiT]. — URL: https://e.lanbook.com/book/108106

2. 3unpbepmmvunr, M.I. KomruiekcHOe HCHOIB30BaHUE MHUHEPATBHBIX PECYPCOB
yueOnuk / M.I". Bunb6eprumunr, B.A. McaeB. — Mocksa : MUCUC, [6. r.]. — Kuaura 2 — 2017.
— 408 c¢. — ISBN 978-5-906953-00-1. — Tekcr : oanekrpounsbiii // Jlanb
ANEKTPOHHO-OMbOIHoTeynas cucrema. — URL: https://e.lanbook.com/book/108088
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B) MeTtoguyeckue yka3anus:

1. Hescos A.T'., JIpyxxkoB B.I'., MakapoBa 1.B. M3ydeHue kouieKiuu o0pas3oB ChIPBIX
MaTepHajoB W MPOAYKTOB JOMEHHOW IUIaBKM: MeToanyeckue ykKa3zaHUs K JIaOOpaTOpHBIM
3aHATUSAM 10 JucuuIiMHaM «OCHOBBI METaJUIyprMu4e€cKoro mpou3BOACTBa», «Teopus u
TEXHOJIOTUSI OKYCKOBaHMS JKEJIE3HBIX PyI», Uid oOydaroumxcs mo HampasieHuio 22.03.02
«Metamnyprusi» THEBHOW M 3a04HON (hopMm oOydeHusi. Marauroropck: M3a-Bo MarHuToropcek.
roc. TexH. yH-Ta uM. I'. I.Hocoga, 2017. 27 c.

2. Hescop A.I'., pyxkoB B.I'., Makaposa WN.B. HN3yueHume ra3onmpoHHUIIAEMOCTH
arjJloMEpallMOHHOM IUXThI: MeToAuueckue YyKa3aHus K JIaOOpaTOpHBIM 3aHATHUAM IO
aucuuiiauHaM - «OCHOBBI  METAJTYPrUYEeCKOTO  MPOU3BOACTBa», «Teopuss M  TEXHOJIOrus
OKYCKOBAHHUSI KEIIE3HBIX PYA», s o0ydarommxces mo HampasieHuto 22.03.02 «Metamnyprus»
JTHEBHOW W 3a04HOU (hopm oOydenusi. Maruuroropck: M3a-Bo MarHuToropck. roc. TeXH. yH-Ta
uMm. I'. 1.Hocosa, 2016. 22 c.

3. HesacoB A.I'., J[pyxkoB B.I'., Makaposa W.B. Omnpenenenve KanuuisspHON
BJIarOEMKOCTH:  MeToauuecKkne yKazaHusi K J1aOOpaTOpPHBIM 3aHATHSAM 110 JUCIHILIHHAM
«OCHOBBI METAILUTYPTrUYECKOI0 POU3BOACTBAY, « T€OpUs U TEXHOJIOTHSI OKYCKOBAaHHUS KEJIE3HBIX
py», nns oOydaromuxcst mo HampasieHuto 22.03.02 «Metamnyprus» JHEBHOW U 3a0YHOMU
dopm oOyuenusa. Maruuroropck: M3n-Bo Marnuroropck. roc. TexH. yH-ta uMm. ['. M.Hocoga,
2017.27c.

4. Hesco A.l'. , Apyxxos B.I'., Makaposa 1.B. N3yueHne 0oCHOBHBIX 3aKOHOMEPHOCTEH
nporecca arinoMepauuy. Metoaudyeckue ykazaHus K J1a00paTOPHBIM 3aHATHIM M0 JUCLMILIMHAM
«OCHOBBI METAILUTYPTrUYECKOI0 POU3BOACTBAY, « T€OpUs U TEXHOJIOTHSI OKYCKOBAaHHUS KEJIE3HBIX
py», nans oOydaromuxcst o HampasieHuto 22.03.02 «Metamnyprus» JHEBHOW U 3a0YHOMU
dopm oOyuenus. Maruuroropck: M3n-Bo Marnuroropck. roc. TexH. yH-ta uMm. ['. M.Hocoga,
2017.27 c.

5. HescoB AT, Jpyxkos B.I'., MakapoBa 1.B N3yuenue npouecca NOIy4eHUsI CHIPBIX
okaThimel. MeToauueckue yka3zaHus K JIaDOpaTOPHBIM 3aHATUSAM MO AucUUIIIMHAM «OCHOBBI
METAJITYPrUYECKOr0 MPOU3BOACTBa», «T€Oopus M TEXHOJOIMS OKYCKOBAHUS >KEIE3HBIX DPYA»,
Juist oOydaromuxcst no HamnpasineHuto 22.03.02 «Meramnyprusi» AHEBHOW M 3a04HOU (opMm
oO0yuenust. Marauroropck: M3n-Bo Marauroropcek. roc. TexH. yu-ta uMm. I'. M.Hocoga, 2017. 27 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:
IIporpammHoe o0ecneuenne

Haumenosanwue I10 Ne norosopa Cpox aeicTBus IULIEH3UN
MS Office 2007 Ne 135 ot 17.09.2007 Geccpouro
Professional
FAR Manager cB0OOTHO pacmpocTpansemoe [10 OeccpovyHO
7Zip cB00OTHO pacnpocTpansemoe [10 0OECCPOIHO
MS Windows 7
Professional (st N-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

IIpo¢deccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI

HasBanue xypca CchlIKa
HarmmonansHaas MH(POPMaITMOHHO-aHATUTUYECKAST URL:
cucteMa — Poccuiickuil MHIEKC HAy4YHOI'O LUTHUPOBAHUS i

https://elibrary.ru/project risc.asp

(PVIHII)
ITouckosas cucrema Akagemust Google (Google Scholar) |URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EnuHOoe OKHO JoCTyma K

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



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

denepanbHOE rOCYIAPCTBEHHOE OIOKETHOE YUPESIKICHUE
«DenepanbHblit UHCTHUTYT npomeinennoi [URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTepHaJLHO-TEXHHYECKOE o0ecneuyeHne TUCIUIINHBI (MOLYJIf)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG o0OecrieyeHue JUCHHUIIIIMHBI BKJIIFOYACT:



http://www1.fips.ru/

1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEeXHHYECKHMHU CPEICTBAMU OOYYEHUS, CIYKAIlUMH Ui IPEACTaBICHUS y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YyeOHas ayauTopus Uil TIPOBEACHHS JTaOOpaTOpHBIX 3aHATHH «JlaGoparopus
arJoMepalMoOHHOTO POU3BO/ICTBA» OCHAIIEHA Ja00paTOPHBIM 000PYJ0BAHUEM:

- pu3nYecKre MOJIETH arJIoMepaMOHHON Yallli U 9alIeBOro OKOMKOBATEIIS;

- 1abopaTopHBIE YCTAHOBKH ISl HCCIIEOBAHUI MPOIIECCOB, MPOTEKAIOIIUX B MpOIeccax
OKYCKOBaHHSI

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

3. YuebHas ayauTopHs JUIS IPOBEACHHS TPAKTHYECKUX 3aHATHH OCHAIIICHA:

TEXHUYECKUMHU CPEACTBAMU OOYYCHHMS, CIY)KalIUMU JUI TPEICTaBICHHUS Y4eOHOH -
TEXHHYECKHMH CPEICTBAMHU OO0YYEHHSI, CITY)KAIIMHU JUISl TIPE/ICTaBICHUS y4eOHOH HH(pOpMaLuu
OOJBIION ayAUTOPUH: MYJIbTHMEIUHHBIMH CPEACTBAa XPAaHEHUS, NMEpeaaydl W TPEICTaBICHUS
yueOHoii nHpopMaIuy;

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. YueOHast ayquTOpUS Ul TPYNIIOBBIX U MHIMBHIYAIBHBIX KOHCYJIbTALUH, TEKYILETO
KOHTPOJISI ¥ TPOMEKYTOUHOM aTTECTalliy OCHAIICHA!

- KOMIIBIOTEPHOI TexHHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETy YHUBEPCHUTETA,

- CIICIMATM3UPOBAHHON MEOEIbIO.

5. [Tomemienue yist CaMOCTOSITENIBHOM PaOOTHI OCHAIIICHO:

- KOMIIBIOTEPHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLUAIN3UPOBAHHON MEOETIBIO.

6. Ilomemenune pans XpaHeHHs W TNPOMUIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMAIM3UPOBAHHON MEOEIIbIO: CTeITaKaMH1 JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTA Y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOMYECKON TOKYMEHTAINN H MaTEPUAIOB.



I[MPUJIOXEHME 1
6 YueOHO-MeTOAM1YeCcKOe o0ecTieyeHrne CAMOCTOATEILHOH PadoThl 00y4arouXxcst

Bompocsl miis  caMONpOBEpKM IPEACTABICHBI B BUJIEC INPAKTHUKO-OPUEHTUPOBAHHBIX

3az[aHm"1 AJId BBIIIOJIHCHUS PACUYCTOB IO HNPOU3BOJACTBY OKYCKOBAHHOI'O CBhIPbA U JJId OLCHKU

HCIIOJIb30BAHUA IMPOU3BOACTBCHHLIX W TCEXHOJOTHYCCKUX HOAaHHBIX. Taxoxe BOIIPOCHL  IJId

CaMOIIPOBEPKHU MPEACTABICHBI TCOPETUUECKUMHU BOIIPOCAMU, TPEOYIOLINE pa3BEPHYTOrO YCTHOTO
OTBETa, TO3BOJSIOIIUE IPOBEPUTH YPOBEHb YCBOEHUS 3HAHUM W OCBOGHHS OOIIUX U

HpO(l)eCCI/IOHaJ'IBHI)IX KOMHCTGHHI/Iﬁ IO JUCHUITIIUHE.

ITo JUCHHUIIIINHE <<TeOpI/I$I U TCXHOJIOIUA OKYCKOBAHMs KCJIC3HBIX pya» IMPECAYCMOTpPCHa

ayJIUTOpHAs M BHEAYAUTOPHAS] CAMOCTOSTEIbHASI pad0Ta 00yUYaIOITUXCS.
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CamocrosTenpHas padoTa CTyIEHTOB IPEAIOIaraeT BhITOJTHEHHE KOHTPOJIBHBIX PadoT
IIpuMepHbIe BONPOCHI 1JIsl MOATOTOBKHU K 0TYETAM 0 H3y4YaeMbIM TeMaM

Onucath TpeOOBaHUS JOMEHIINKOB, IPEABABISIEMbIX K KaueCTBY arjioMepara U OKaThIIICH.

[lepeyncnuTh KOMIIOHEHTHI AarjoMEpalOHHON MIUXTHl. YKa3aTh Liedb BBOJA U KPYIHOCTh
Ka)KI0r0 KOMIIOHEHTA.

OrnpeaenuTh TUTIBl OKYCKOBAHHOTO KEJIE30PYAHOTO CBIPhS MO MPEACTaBICHHBIM 00pa3IaM.

Omucarh dTaIbl IIOATOTOBKHN aFHOMepaHHOHHOﬁ MHUXTHl K cuekauu. OOBACHUTH I eJib
KaXKJ0ro 3Tana. YKas3aTb UCII0JIb3yeMOe 000pyJ0BaHHE.

CocTaBuTh TEXHOJIOTHYCCKYTIO LICIIOYKY ITPOMU3BOJACTBA OKAaTLIIIEH.

OOBsICHUTP HEOOXOJUMOCTh W KOJMYECTBO JOOABIIEMOr0 M3BECTHSKA B IIpolleccax
OKYCKOBAaHHSI.

Onucarp pa3nanyus B TEXHOJOTHIX OKYCKOBAHMS JKEJIE3HBIX PY U KOHIIEHTPATOB.

VYkazaThb KOHTPOJHMpPYEMbIE MapaMeTphl arjioMepaluoHHoro mporecca. OObICHUTH
HEO0OXOIUMOCTh KOHTPOJIS.

CocTaBHUTh TEXHOJIOTHYECKYIO MTOCIIEI0BATEILHOCT MTOATOTOBKH JKEJIE3HBIX Py K JOMEHHOU
TJIaBKe.

VYkas3aTth HCO6XO}II/IMOCTB U CIIOCOOBI MOBLIIIIEHUS Ta3onpoOHUIIaCMOCTHU CIICKACMOTI'O CJIOA IpHU
arjioMepanuu.

OOBSICHUTL  BIUSHUE CKOPOCTH  (UIBTpAIlMM  BO3AyXa 4Yepe3 CIeKaeMbld  CIo
arJIoMepalMoOHHOM IIMXThI HA CKOPOCTh MpOLIecca CIIEKaHUs

OOBSICHUTh W3MEHEHHE pacxojla TBEPAOrO TOIUIMBA B arJiOMEPAalMOHHYIO WIUXTY TMpHU
MOBBIIIEHUH OCHOBHOCTH arjomepara.

OObsicHUTH 3HaYeHHe TBepPAO(Da3HBIX peakluil B arjJoMepalOHHOM Ipoliecce U Mpoliecce
00’KHTa OKATHIIICH.

KoHTpoJib OKOHYaHUS arJIOMEpaIMOHHOTO MPOoIecca Ha arjJioMaIlnHe.

OO0BsicHUTD BIUSHHAE (PA30BOTO COCTAaBa arjioMepara Ha €ro MPOYHOCTb.

OOBSICHUTH TEXHOJIOTUIO TEPMOOOPAOOTKHU arjiocmeka Kak croco0a MOBBIIICHUS! KauecTBa
arjiomepara.

OOBSICHUTh TEXHOJIOTHIO JIBYXCIOMHOTO CIEKaHHWsS KaK Croco0a TOBBIIMICHUS KadyecTBa
arjiomepara.

OOBSICHUTD TEXHOJOTHIO MPEIBAPUTEIHLHOTO MOJOrPEeBa IIMXTHI KaK CIOco0a MOBBIIMICHUS
KayecTBa arjioMepara u HHTeHCU(HKAIMK arJIoMepallioHHOTO MpolLecca.

Onucath BIMSHUE OCHOBHOCTH arjioMepara Ha ero KauecTBo.



20.

21.

22.
23.

24.
25.
26.
27.

28.
29.

30.
31.
32.
33.
34.

35.
36.

37.
38.
39.
40.
41.

42.

43.

44,

45.

46.

OOBSICHUTH TEXHOJIOTHIO IIPOU3BOICTBA arjoMepara ¢ J00aBKOM K arjIomUXTe J0JI0MHUTA Kak
crioco0a MOBBILICHUS Ka4eCcTBa arioMepara.

Onwucare cnocoObl  MHTEHCH(UKALMK  arjJoMepanuoHHoro  mpouecca. OOBSICHUTH
HE00X0IMMOCTh MHTEHCH(DHUKAIINY.

Onwucare TEXHOJIOTUIO MOATOTOBKH HIMXTHI K OKOMKOBAHHUIO.

OnucaTth CcOCTaB MIMXTHI Ha MPOU3BOJACTBO OKaThilied. OOBSICHUTH I1€Jb BBOJA KaXKIOTO
KOMITOHEHTA.

Onucathb TEXHOJIOTHMIO IPOU3BOJACTBA CHIPHIX OKaThIIEH. VYKa3aTh HCHOJIb3yeMOe
obopyoBaHue.

OOBSICHUTH TEXHOJIOTHIO 00’KHUTa OKATHIICH. YKa3aTh UCIONb3yeMoe 000pyI0BaHHUE.
YKa3arb pa3inyus CBOMCTB arjioMepara v OKaThIIIEeH.

Kakne mapaMeTpbl KOHTPOJHPYIOTCS IO XOAy Imporecca aryiomepanun. OOBSICHUTH
HE00XOUMOCTb.

Kakas 30Ha B criekaeMoM clioe HauboJsee CONPOTUBIISIETCS MPOXO01y ra3oB. JaTh MOsiICHEHHUS.
Bnusitnue ckopocT pUIbTpaly BO3/1yXa 4epe3 CleKaeMbli CION arloMepaluOHHON MIUXThI
Ha TIpoOIeCC.

CrniocoObI oBkIIIEHUS KadecTBa arsiomepara. Jlob6aska k armomuxte MgO.

[Tpon3BOICTBO CHIPBIX OKATHIIICH.

TexHonormueckas enoyka Mpou3BOJCTBA arjloMepara U OKaTHIIIEH.

OOBACHUTH HEOOXOAUMOCTh OXJIAXKICHHS arjioMepara Iepell OTHPaBKOH €ro B JOMEHHBIH
nex. OnucaTh TEXHOJIOTHIO OXJIAXKICHHS.

Otamnbl MOATOTOBKM  arfioMEpalMoOHHOW INMHUXThl K cnekaHuto. llenp kaxkgoro srama.
Hcnonb3yemoe o60pyI0BaHueE.

TexHo0rHs MPOU3BOACTBA THOPUIHOTO arjioMepara.

CocTaBUTh TEXHOJOIMYECKYIO IEMOYKy  MPOM3BOJCTBA arjoMepara IpH BBOAE B
arJoMepalMoOHHYI0 IIMXTY KOMIIOHEHTA, COJIepIKalllero THpaTHYIO Biary .

Onpenenuts TUIBI (PIIFOCOB MO MPEICTAaBICHHBIM 00pa3am

O1eHnTh COCTaB M Ka4eCTBO IIIAKa 10 MPEACTAaBICHHBIM 00pa3IiiaM.

OnpenenuTh THIBI KEJIE3HBIX Py IO IPEACTAaBICHHBIM 00pa3IaM.

CocrtaBuTh TEXHOJIOTHYECKYIO  IOCIIEIOBATEIbHOCTh  MEPEMEIICHUS IIMXTOBBIX
MaTepHaJoB BHYTPH arjioMepalMoHHON (padpuKH.

CocTaBUTh MOCIENOBATEIBHOCTh PACHOJIOKEHUS OOOPYAOBaHMS, HCIOJIb3YEMOI0 IpH
CIIEKaHMH arjoMepara Ha arjoMallgHax KOHBeHepHOro TUIa.

CocTaBUTh TEXHOJIOTHYECKYIO LIETTOYKY BbIJICIIEHUS BO3BpaTa U MOCTENHN B arJIOMEPalliOHHOM
nporiecce. OmmcaTh ~ TEXHOJOTHIO TPOW3BOACTBA YYyr'yHa Ha YBEIHMYCHHOH BBICOTE
CIIEKaeMOT 0 CJI0s1 Kak crioco0a IMOBBIIICHHS KadecTBa arioMepara.

CocTaBUTh TEXHOJIOTMYECKYIO TOCIEIOBATEIBHOCTh MPOU3BOJICTBA CHIPHIX OKATHIMIECH B
TapenpuaToM u OapabaHHOM OKOMKoBaTelsiX. [loka3aTh paznuumne.

Onpenenutb JeWCTBUS, KOTOPHIMH HEOOXOAMMO H3MEHUTh TEXHOJIOTMYECKUN TMpOLece
NPOM3BOJICTBA arjioMepara MpH BBOAE B arjIOMIUXTYy KOMIIOHEHTOB, COJEpIKaIlIuX
TUTPOCKOIMYECKYIO Biary

CocTaBUTh MOCIIEI0BATENILHOCTD PACHIOI0KEHNU 000PYJOBAHUS, UCIIOIB3YEMOTO B IpOLIECcCe
NPOTSTUBAHKS BO3JyXa Yepe3 CIIOW MIMXTHI MPH CIEKaHWH arjioMepara Ha arjioMallnHax
KOHBEHWEPHOIO TUIA.

Onpenenuth HapylIeHUsS B TEXHOJOTMHU MPOM3BOJCTBA arjioMepara MpU MOSIBICHUU B HEM
HEYCBOMBIIEHCSA U3BECTH.
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Onpenenuth M3MEHEHUS B TEXHOJIOTMYECKOM IIEMOYKe IMPOM3BOJACTBA arjoMmepara IpH
MOBBIIICHHUH JIOJIM TOHKUX KOHIICHTPATOB B arJIOMEPalliOHHON IIMXTE.
CocTaBuTh MOCIEIOBATEIILHOCTh PACIIONIOKEHUST 000pYA0BaHMsI, UCTIOIB3YEMOTO B IPOIIECCe
TPAHCIIOPTUPOBKH arjioMepaTa OT arJIOMalIfHbI 0 KOJIOIIHUKA JOMCHHOH TIeUH.
CoCTaBUTh TEXHOJOTHYECKYIO IIETIOYKY  MPOM3BOJICTBA arjoMepara IpU BHEAPCHHUH
nporecca TepMooOpabOTKH ariocnexa.
CocTaBUTh TEXHOJOTMYECKYIO LIEMIOYKY  TMPOU3BOJCTBA arjioMepara IpH BHEIPEHUU
mporecca IByXCJIOWHOTO CIIeKaHUsI.
Kakune n3MeHeHHs] B TEXHOJOTHYECKOM IIETIOYKe IPOU3BOJCTBA arjioMepara HEOOXOIUMO
OCYIIECTBUTH JUISI BHEIPCHUSI TPOIIecca TEPMOOOPAOOTKH.
Kakune w3MeHEeHHs] B TEXHOJIOTUYECKOW IIETIOYKE IPOM3BOJCTBA arjioMepara HEOOXOIMMO
OCYIIECTBHUTH JUISI BHEJIPCHHSI TPOIIECcCa ABYXCIOWHOTO CIICKAHMS.
. Kakne m3aMeHeHus: B TEXHOJIOTHYECKOH IIETIOYKE TPOU3BOJCTBA arjioMepara HEOOXOIUMO
OCYIIECTBUTD JUISI BHEJIPEHHsI TIpoIiecca MpeIBapUTeIbHOIO OKOMKOBAHUH arjOIIUXTHI.
H3MmeHeHHsT B TEXHOJOTMYECKOW IIeMOYKe MpPHU BHEIPEHUHM TEXHOJOTHH YBEIMYECHUU
BBICOTHI CIIeKaeMoro ciiosi. OrpaHruYeHusl.
V3MeHeHHsT B TEXHOJIOTMYECKOW  LIETOYKEe NpU BHEJAPEHHUU TEXHOJOTUU JO0aBKH K
arnommxte MgO. Orpannyenus.
V3MeHeHHsT B TEXHOJIOTHMYECKOW  IEMOYKe TMPU BHEAPSHUM TEXHOJIOTHH HW3MEHCHUS
OCHOBHOCTH.
V3MeHeHHsT B TEXHOJIOTMYECKOW  IIEMOYKE MPH BHEAPSHUH TEXHOJOTHMH OOOTaIlCHUs
MIPOCAChIBAEMOT0 BO3AyXa KUCIOPOAOM.
V3MeHeHHs B TEXHOJOTHYECKON IeMOYKe MPHU BHEIPEHUH TEXHOJIOTHH MPEABAPUTEIHHOTO
MOJIOTPEBA IIUXTHI.
Kak n3meHuTcs pacxoj] KOKCHKa B arjJOMEpaoOHHYI0 HIUXTY TMPHU MOBBIIIEHUH OCHOBHOCTH
arnmomepata. /laTh pazBepHyTOE OOBSICHEHHE.
CoCTaBUTh TEXHOJOTHYECKYIO IIEMOYKY  IPOM3BOJICTBA arjioMepara Mpu J00aBKe B
arJIOMEpPAIMOHHYIO IIUXTY JOJIOMHTH3UPOBAHHOTO M3BECTHSIKA.

3ananus AJs1 NPaAKTUYECKHUX padoT

IpakTuyeckas padora Ne 1 «OneHka Ka4ecTBA ChIPhEBbIX MaTEPUATOBY»

1. Tlo mpeacraBieHHOMY XUMHUYECKOMY cocTaBy ornepeauth Tl KPC u oleHuTh ero

1o TpeOoBaHUsAM JOMEHIINKaM. JaTh peKoMeH .

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

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

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

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

Fe FeO |S P CaO SiO; | AlLbO; | MgO | m.m.o. KpymHocTb,
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. | Kpymnocts,




MM

66 |10,2 |1,22 |0,05 (122 |251 |[008 |011 |O -0,074

Fe |FeO |S P CaO SiO; | Al,O3 | MgO | oo KpymHocTts, MM
51 | 1,2 0,3 |004 |32 10,5 | 5,3 1,2 43 -300

2.  llpoBepHUTbh XUMHUYECKUN COCTAB MUCXOIHOTO CHIPhSl JOMEHHOH IJIAaBKU HA KOPPEKTHOCTb.
IIpu HeoOXonMMOCTH cliesIaTh epecyeT

Hcxoaabrit XuMudeckuit coctaB, %

MaTepua Fe FeO Mn S P CaO SiO, MgO | Al,O3 | mmo.

Pyna 36,8 314 (0,250,551 | 0,12 | 2,21 25,4 0,11 2,24 10,3

Fe |FeO |S P CaO SiO; | Al,O3 | MgO | i KpynHocts, MM
51 | 1,2 0,3 |0,04 |32 10,5 | 5,3 1,2 43 -300

Fe |FeO |S P CaO SiO; | Al,O3 | MgO | oo KpynHocTs,
MM
66 |10,2 |1,22 (0,05 |1,22 2,51 | 0,08 0,11 0 -0,074

Fe |FeO |S P CaO Si0; | Al,O3 | MgO | ... 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 |01 2,5 51 1,4 0,8 0 1-20

3. Ompenenuth KOJMYECTBO arjioMepara ¢ cojaepkanuem Fe=55%, HeoOXomumoro s
BBIIUIABKH | T 4yryHa.

4.  Onpenenuth conepkanue Fe203 B ariomepare, eciu U3BECTHO, uTO cojepxanue FeO B
HeM 12%, a obmiee coaeprkanue xene3a 58%

IIpakTyeckas padora Ne 2 «Ounenka npoueccoB okyckopanusi KPC»

1. CpaBHI/ITB TCXHOJIOTUYCCKHUEC MCIIOYKU ITPOU3BOACTBA arjiomMepara IMmo IMpeaACTaBJICHHBIM
cxeMaM. OOBSICHUTH pa3indunsa B TCXHOJIOTHUAX
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4.  OnucaTh YCTPOHCTBO U pabOTy KOHBEHEPHOH arjoMepanoHHON MalTuHbI.
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KonTposbHasi pabora «Begenne npouneccoB OKyCKOBAHH S

1.  BriGepure Bapuant otBera. JKene3opyauslii Munepan Fe;Os sBnseTcs MUHEPAJIOM. ..
a) MarHEeTUTOBBIX pyZ;  0) TeMaTUTOBBIX; B) CUAEPUTOB; T) HET NMPaBUIILHOI'O OTBETA
2. Bwibepute BapuaHT oTBeTa. JKenezopyausiii Mmuaepan FesO, siBisieTcsi MUHEPAIOM. ..
a) MarHETUTOBBIX PyZ; 0) TEMAaTUTOBBIX; B) CUJEPUTOB; T') HET MPABUIHLHOIO OTBETA
3. HcnpaBbre ommbouHoe BbicKaspiBanue. K kadectBy JKPC IOMEHIIUKH TIPEIBSIBISIOT
clleAyIolme TpeOOBaHus:
a.  conepxkanue xenesa 40-50%;
0. OCHOBHOCTb MEHEE €IMHUIIBI;
B.  COJIEep’KaHHE BPEIHBIX IPUMECEN — B MpeAeax JECATHIX MPOLEHTOB;
.  KpymHoCTb 25-40 Mmm
4. Onpenenutb ONTHOKY B BRICKA3bIBAHUAX, €CJIM HEOOX0UMO. /laTh 00BSICHEHMUS.
a) CopaepkaHue ene3a B OKaThIIIax OOJIbIIE, YeM B arjioMepaTe.
b) Topsiuast TPOYHOCTH OKATHIIIEH BBIIIIE, YEM arjioMepara.
C) XouoaHas MPOYHOCTH OKATHIIICH BBIIIE, YEM arjoMepara.
d) OcHOBHOCTB OKaTBIILICH BBIIIE, YEM arjoMepara.
e) CopaepxaHue cepbl B OKaThIIIax BHIIIE, YEM B arjioMepaTe.



10.

11

12.

13

14.

15.

f)  Conepxanue dochopa B OKATHIIIAX BHIIIE, YEM B arioMepare.
g) Tla3ompoHHIIaeMOCTh OKATHIIICH BHIIIE, YEM arjoMepara
VYKaxxuTe HECOOTBETCTBHE, €CIIM OHO MMeeTcs. TexHoJormueckas Lernovka MpOU3BOICTBA
arjiomMepaTa: COCTaBJIEHUE IIMXTHI - I03UPOBAHNE KOMIIOHEHTOB — IIOJrOTOBKA KOMIIOHEHTOB
— CMEILIMBAaHNE — OKOMKOBAaHUE — CIIEKAHUE — OXJIAKIEHUE — IPOXOYEHUE
VYKaxXuTe HECOOTBETCTBUE, €CIIM OHO MMeeTcs. TeXHOJOrnueckas Lernoyka MpPOU3BOJCTBA
OKaTBILICH: JO3UPOBKA KOMIIOHEHTOB — MOJAMOTOBKAa KOMIIOHEHTOB — COCTaBJICHUE IIMXThI —
YBJIKHEHUE - CMEIIMBAHHE — OKOMKOBAHHE — COPTUPOBKA O KPYIHOCTH — OOXKHT.
YKaXuTe HECOOTBETCTBHE, €clii OHO uMeeTcs. CIycTs HEKOTOpoe BpeMs Iocje Hayama
npouecca arjoMepanud B CIIEKAEMOM  CJIO€ MOXKHO — BBIACIUTh HECKOJIBKO 30H,
pacroIOXKEHHBIX CBEPXY BHU3: FOPEHMS TOIUIMBA — IOAOIPEBAa — FOTOBOIO arjioMepara —
KOHJIEHCALIUU — CYIIKH — IEPEYBIAKHEHUS — NCXOJHOM LINXTHI.
Boibepute BapuanT otBera. (Cnoco0 oOoraiieHus, OCHOBaHHBIM Ha  pazIu4uu
MOBEPXHOCTHBIX CBOMCTB MUHEPAJIOB, HA3BIBAETCA. . .
a) ¢pioranuss  0) MarHUTHAS cemapanusi B) TPAaBUTALIHS
Bri6epute oTBET U3 MpeIoKEHHBIX BapuaHTOB. Crioco0 00oTraIeHust JKene3HOu pyIbl,
OCHOBaHHBIN Ha Pa3IMYUH INIOTHOCTH MUHEPAJIOB — 3TO. ..
a) pmotauuss ©) MarHWTHas cenapanusi B) rpaBUTALUS
Bri6epute oTBET U3 MPEIOKEHHBIX BApUAaHTOB. UTO HE BXOAUT B COCTAB XKEJIE3HON PYy/bL:
a) MUHEpAJbI ITYCTOW TOPOJBI, 0) (UIFOCHI; B) JKeIe30COoAepKAIINE MUHEPAJbl; T') BPEIHBIC
IPUMECH; 1) I10JIE3HbIE IPUMECU

. Beibepute oTBeT U3 npeIoKEHHBIX BapuaHToB. [IpoaykT oboramienus, B KOTOpoM %-Hoe

coJiepKaHue jkene3a 0oJblle, YeM B UCXOAHOM pyzae?
a) XBOCThl  O) MPOMIIPOAYKT  B) KOHIIEHTpPAT
BeiGepute npaBuiibHOE BbIcKa3biBaHUE. [IpenMyIiecCTBEHHO OKATHIIIN TPOU3BOIAT
KHCJIBIMHU T10 CIETYIOLUINUM ITPHUYUHAM:
a. 9To — TpeOOBaHUSI IOMEHIINKOB;
n00aBKa OCHOBHOTO (hiIr0ca HE TPEyCMOTPEHA TEXHOJIOTHEH;

0

B. J00aBKa OCHOBHOTO (hiitoca pa3y00KMBAET OKATHIIIL;
r.  J1o0aBKa OCHOBHOIO (hJIroca yI0p0KaeT OKaThIIIN;
A

,[[06aBKa OCHOBHOT'O cbmoca yXyaaceT Ka4eCTBO OKAaTBIIIECH.

. Yto nponymeHo? Arnodabpuka COCTOUT U3 CIETYIONUX OCHOBHBIX OTEJICHHM:

noarorosku JXPC;

IIOJITOTOBKH TOILJINBA;
IOJITOTOBKH HU3BECTHSKA;
CMECHTEITBHOE;

3w op

CreKaTeIbHOe
[TepemenieHre MUXTOBBIX MaTepUaIoB BHYTpU ano(aOpUKH OCYIECTBIISIETCS
HOCPEICTBOM:

aBTOTPAHCIOPTA;

/I TPaHCTIOPTA;

CHUCTEMBI KOHBENEPOB;

Jr o

ITHEBMOTPAHCIIOPTOM
DKcraycTep npeaHa3HaYeH s
a. 3aXHWTaHWs OIUXTHI;

0. TmepeMeleHus MmajieT;

B. OIPOKHIBIBAHUS MAJIET;
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c.
XK.

16.

O R OEF QP

17.

3w o

18.

19.

20.

21.

npococa BO31yXa;

BBIJICIICHUS BO3BPATa,

HOJJIEP’KKH MTOCTOSTHHOM BBICOTHI CIIEKAEMOTO CJIOS;

3arpy3KH IUXTHI Ha MMAJUICTHI.

Ycpeanenue mpoBOAUTCS C LENbI0 00eCTeueH s CIeYIONNX TPeOOBaHUI JOMEHIIIMKOB
(BpIOCPHUTE TIPABUIIHHBIA OTBET, €CJIM OH UMEETCS):

HY)XHOE COJICpPIKaHUE JKee3a;

HY>XHast OCHOBHOCTb;

HYXHast KPYITHOCTB;

HYXXHOE CO/Iep)KaHUE BPEAHBIX IPUMECEH;

HYXHOE KoJie0aHNe XMMUYECKOT'0 COCTaBa;

HYXHast BOCCTAaHOBUMOCTb
Kakue neiicTBusi HEOOXOAMMO TPEANPUHATH MPU BBOJEC B arjONIMXTy KOMIIOHCHTA,
COJIEPKAIIETO TUTPOCKOIIMYECKYIO BIIary:

JO0ABHUTh MPOIIECC CYIIKH,

100aBUTH (IIrOC;

JIaTh MEHbIIIE BOJIbI IPU OKOMKOBAHHUU

JI00aBUTh KOKCHK;

HUYETO HE MPEIIPUHUMATS.
Heo6xoanMyro ra3ompoHUIIaeMOCTh arJIOMEPAIIMOHHON X THI 00ECIIEYNBACT CIIE YOI
sTan (BEIOEPUTE NPABUIIBHBIN OTBET, €CIIM OH UMEETCs):

JI03UPOBAHUE KOMIIOHEHTOB;
OXJIQXKICHUE;

a
0
B. COCTaBJICHHE IIUXTHI;
I. CMEIINBAHUE;
J. TPOXOYEHUE;
€.  OKOMKOBaHHE.
JloGaBka (roca mpH COCTaBIEHHWU arjlOMEPAllMOHHON IIHMXTHl HPOBOJUTCA C IIEJIBIO
oOecrnieyeHus cleayouux TpeOoBaHUN TOMEHIIUKOB (BBIOEpUTE MPABUIIBHBIN OTBET, €CIH
OH MMEETCH):

HYXXHOE COZIep)KaHue JKene3a;

HYXXHasd OCHOBHOCTbD,

a
0

B. HY)XHas KPyIHOCTb;

I.  HYXHOE CoJlep)KaHHe BPEeIHBIX PUMeCceH;

.  HYXHOE KoyieOaHHe XUMUYECKOI0 COCTaBa;

€. HyXHasi BOCCTAHOBUMOCTb.

Kakoe TexHOIOTHn4YecKoe 3B€HO OTCYTCTBYET IPH MPOU3BOACTBE CHIPHIX OKATHIMICH B

TapejIb4aTOM OKOMKOBATECJIC U IIOYEMY:

a. JI03UPOBKA KOMIIOHEHTOB;
0. IMOAroTOBKAa KOMIIOHEHTOB;
B. COCTaBJICHUE IITUXTHI;

I. YBJIQXHEHUE;

. CMEIINBaHUE;

€. OKOMKOBaHHE

XK.

COPTUPOBKA 10 KPYITHOCTH
OO0orarnieHne MPOBOAUTCS C IENbI0 00CCTICUCHHS CISAYIOMUX TPEOOBAaHUI TOMEHIIIMKOB
(BpIOCPUTE TIPABUIIHHBIA OTBET, €CJIM OH UMEETCS):
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HY)KHOE COZIEP KaHME KEe3a,

HY’>KHasi OCHOBHOCTb;

HY’)KHasi KpYITHOCTb;

HY)KHOE COZIepKaHHE BPEAHBIX IPUMECE;
HY’KHOE KOJIOaHHE XUMHYECKOTO COCTaBA;
HY)KHasi BOCCTAHOBUMOCTb

22. Kakuwe nedcTBUS HEOOXOAMMO NPEANPUHATH NPH BBOJE B arjoMIUXTy KOMITOHEHTA,
COJIEpKAIIETo THAPATHYIO BIIAry:

BFOw o

JN00AaBHUTH MIPOLIECC CYIIKH,

100aBUTH (ITIOC;

JIaTh MEHbIIIE BOJIbI IIPH OKOMKOBAHUH;
JI00aBUTh KOKCHK;

HHUYETO HE MPEANPUHIUMATH.

23. HcnpaBbTe BBICKa3bIBaHMS, €CJIM HEOOXOAUMO:

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

CogeprkaHue KeJie3a B OKaThlax OoJbIle, 4eM B arjiomepare.
["opsiuast IpOYHOCTH OKATHINICH BBIIIE, YEM arjioMepara.
XoJoaHas MPOYHOCTh OKATHIIICH BBIIIE, YEM arjoMepara.
OCHOBHOCTB OKATBIIIIEH BBIIIE, YEM arjioMmepara.

ConeprkaHue cepbl B OKaTHIIIAX BBIIIE, YEM B arjioMmepare.
Conepxanne pochopa B OKaThIIIaX BEINIC, YEM B arjioMepare.
["a30mpoHNIIAEMOCTh OKATBHILIEH BBIIIIE, YEM arjoMepara

24. BeiOepuTe OTBET M3 MPEIJIOKCHHBIX BapuaHTOB. [IpnumHa oOpazoBaHus KUAKOH (a3sl B
mpoleccax oKyckoBanus. [laTh 0ObsICHEHUS

1)
2)
3)
4)
5)

TOpEHUE TOIIUBA;
IIPOCOC BO3/lyXa Yepe3 CIOU TOpsILEH NUXTHI;
pEaKIuu pa3oKeHus KapOoHATOB;

peakuuu MeX1y TBepAbIMU (azaMu;
MOBBILICHHE TEMITEPATYpPHI MpolLecca.

25. VcnpaBuTh BhICKa3bIBaHUS, €CITM HEOOXOAUMO. J[aTh MOsSICHEHUE KX IOMY ITYHKTY.

a.
0.

B cocraB muxTeI 71 TPOXU3BOACTBA OKATHIIIEH HE BXOIUT KOKC.

3a)KuraTeiapHbplid TOpH arjIOMallliHbl NpeJHAa3HAa4YeH JUIsl PACIUIaBJICHUS IIUXTHI Ha
CIIEKATENbHBIX TEIEKKAX.

Xenesnas pyna- 3TO MOJIE3HOE MCKONAEMOE, B KOTOPOM COJIEPXKHTCA jkeie3a Oonee
30%

[Ipouecc oOpa3oBaHHMsl arjioMepaTa Ha CIHEKaTENbHBIX TeNekKKaxX arjoMalliHbl
OCYIIECTBIISIETCS 3a CYET IPOCACHIBAHUS BO3yXa YEPE3 CIOU rOpsIIel IMHUXTHI CBEPXY
BHH3

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

C TOUYKM 3peHHUsl JOMEHHOTO NPOIIECcCa BBITOIHEE UCIIOIb30BaTh TOPSIUNI arjaoMepar

[Ipu npoBeneHnu 1a00paTOPHBIX pabOT MPOXOAUT 3aKPEISIEHUE TEOPETUUECKUX 3HAHUM,
NOJYYeHHBIX Ha Jekuuax. Bce naboparopHble paboThl B TOYHOCTH COOTBETCTBYIOT
MIPOMBIIIJIEHHBIM TEXHOJIOTUSM NPOU3BO/ICTBA OKYCKOBAHHOTO ChIpbs. CTyeHTaM Impejiaraorcs
CJIEIYIOIINE BU/IbI JJA0OPATOPHBIX 3AHATHIA:

1. H3zyuenue kosnekuu oOpas3oB ChIPIX MAaTEPHAIOB U IPOAYKTOB JOMEHHOM MIaBKU
2. H3zyueHune OCHOBHBIX 3aKOHOMEPHOCTEH IMpoIiecca arioMepariu
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7 OIIeHO‘leIe cpeacrea AJid MpoBEeACHUSA l'lpOMG)KyTO‘[HOfI aTrrecranmum

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

CTpyKTypHBIii
3JIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

IIK-1 - cioco0HOCTBIO K AHAJN3Y U CHHTE3Y

3HaTh

— OCHOBHEIC 3akoHOMepHOCTH | IIepeueHs TeopeTHUECKUX BOIIPOCOB
XUMHUYCCKUX H (1>I/I3I/IK0-XI/IMI/I‘IGCKHX 1. Omucars Tpe6OBaHI/IH JOMECHILMKOB, IIPECABABILICMBIX K KadeCTBY arjioMepara u
HIponeccos, OKATBILIEH.
— OCOOEHHOCTH TIPOLIECCOB OKYCKOBAHH | o [lepeuncnnuTh KOMIIOHEHTBI —AarjJiOMEPallMOHHON IIMXTHL YKa3aTbe LiEdb BBOJAA U
KEJIE30pYAHBIX MaTEPUATIOB;
KPYITHOCTb KaKJI0I0 KOMITIOHEHTA.
— TMOKa3aTeJIM KayecTBa UCXOIHOTO ChIPbsI .
3. Ommcarp 3Tanbl MOATOTOBKUA ariIOMEPallMOHHON MUXTHI K CrieKaHui. OOBICHUTH
1 OKYCKOBAaHHBIX MaTEpPHAJIOB
IIeJTh KaXKJIOTO 3Tarna. YKa3aTh UCIOIb3yeMoe 000pyI0OBaHUE.
4. Onwucarp pa3nyus B TEXHOJOTHIX OKYCKOBAHHMS JKEJIE3HBIX Py U KOHIICHTPATOB.
5. CocTaBUTh TEXHOJOTHYECKYIO IMOCIEI0BATEIbHOCTh MOATOTOBKH >KEIE3HBIX Py K
JTOMEHHOH IIJIaBKE.
6. Omnwucarp BIUSHUE OCHOBHOCTH arjioMepara Ha ero Ka4ecTBo.
7. Onmcarh TEXHOJOTHIO MPOM3BOJACTBA CBHIPBIX OKATHIMICH. YKa3aTh HCHOIb3yeMOe
obopyoBaHue.
8. OOBACHUTH TEXHOJOTHIO 00KHUTA OKATHIMIEH. YKa3aTh UCIOJIB3YeMOe 000pYI0BaHHE.
9. Vka3arp pa3nuuusi CBOHCTB arjioMepara U OKaThIIICH.
10. CriocoOBbI MOBHIIIIEHHUST KaYeCTBa arjioMepara.
11. TexHoNOrMYECKas [[EMOYKA MPOU3BOJICTBA arjoMepara i  OKaTBIIICH.
YMeTh — PpacCYMTHIBATh " aHanu3upoBaTh | [IpuMepHbIe IpakTHYECKHE 3a1aHus

XUMHYECKHE U  (UBUKO-XUMHUCCKUE
TIPOIIECCHI,

— OCYHICCTBJIATH OLUCHKY Ka4Y€CTBa ChIPbA,

1. Tlo mpeacraBneHHOMY XUMHUYECKOMY cocTaBy omnepenuTs ThM KPC u oneHuTs ero
1o TpeOOBaHUSAM JOMEHIINKaM. JlaTh peKOMeHJaliH.
‘ Fe ‘ FeO ‘ S ‘ P ‘ CaO ‘ Sio, ‘ Al,O4 ‘ MgO ‘ IL.IL.II ‘ KpymHocTs,




CrpyKTypHBII

AIEMEHT [Tnanupyemblie pe3yabTaThl O0yUeHUS OueHouHbIE CPEACTBA
KOMIICTCHIINHN
MOJYIPOAYKTOB U TOTOBOTO IPOJYKTa MM
o pe3yipTaram 71a00paTOPHBIX 62 |23 005 |01 |25 5,1 1,4 0,8 0 1-20
AHAJIN30B
;’gﬁgiﬁﬁy}mzmm fadeetsa Fe |FeO |S P [CaO |SiO, |ALO; | MgO |mmn | Kpymmocts,
MM
56 102 | 005 |01 |75 |21 |64 |23 |0 1-20
2. OmnpenenuTs THUIIBI (IIIOCOB IO MPEACTABIECHHBIM 00pa3iamM
3. OImeHnTh COCTaB M Ka4eCTBO MIIAKA IO MPEACTABICHHBIM 00pa3aM.
4. OHpeI[eJ'H/ITL THUIIBI JKCJIC3HBIX Py IO NPECACTABIICHHBIM 06pasuaM.
Branets TEOpUEH M TEXHOJIOTUEH TPOU3BOJICTBA [IpumepHBbIe IpaKTUYECKUE 3aaHUS

arjiomMepara u OKaTBIHIeﬁ;

HaBBIKaMU MMOJIYYCHHA IMPpOAYKTa
HaAJICeKallero ka4eCcrea

1. mo HpeHCTaBHeHHOﬁ CXEME€ OIIMCAaTh TCXHOJIOI'MKO OKYCKOBAHUS




CrpyKTypHBII
DIIEMEHT
KOMIIETEHIIUH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA
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IIK-2 - ¢cnoco0HOCTHI0O BHIOMPATH METOAbI HCCJIeI0BAHMS,

pe3yJbTaThbl K A€JIAaTh BBIBO/IbI

IUIAHMPOBATH U MPOBOJAUTH HEOOXOIMMBbIE IKCIIEPUMEHThI, MHTEPIPETHPOBATH

3HaTh — TCXHOJIOTHIO Ipolecca CHCKaHUsI U [IpumepHbIE TEOPETUUECKHE BOIPOCHI
OKOMKOBaHMsA MCIKHX PyA M TOHKHX | 1. Vka3aTb KOHTPOJUpPYEMBIE IapaMeTpbl araoMepaluoHHOro mnpouecca. OObSICHUTH
KOHLIEHTPATOB,; HEOOXOIUMOCTh KOHTPOJIS.
—  METOJbI KOHTPOJIA TeXHOJNOTuH | 2. COCTaBHTh TEXHOJOTHYECKYIO IMOCIEAOBATEIHHOCTh MOATOTOBKH JKEJIE3HBIX PYI K
IIPOIIECCOB OKYCKOBAHUS MEJIKUX pyd U JIOMEHHOM IIJIaBKE.
TOHKHUX KOHIICHTPATOB,; 3. TexHomorus MpOU3BOICTBA THOPUHOTO arjioMepara.
— COBpPEMEHHBIE METOABl OKYCKOBAaHUA 4. Omnpenenutb AEUCTBUSA, KOTOPHIMH HEOOXOJWMO HW3MEHHUTHb TEXHOJIOTUYECKUI
MEJIKUX PYJI ¥ TOHKUX KOHIIEHTPATOB; IIpoIlecc MNPOU3BOJACTBA arjioMepara IIpH BBOJE B arjIOIIMXTY KOMIIOHCHTOB,
— METOAMKY HCCJICIOBAaHMS IIPOLIECCOB COZCPKAINUX TUI'POCKOMHNYCCKYIO BJIary.
OKYCKOBaHHA MEJIKHX pyd W TOHKHX 5. OHpeI[eJ'II/ITL HAapyYLWCHWA B TCXHOJIOTMH IPOU3BOJACTBA arjioMmepara 1npu 1rnosaBJICHUU B
KOHIIEHTPATOB HEM HCYCBOHMBIIICUCS U3BECTH.
6. OmpenenuTs W3MEHEHHSI B TEXHOJOTHYECKOW IIEMTOYKE IPOU3BOJICTBA arjiomMepara
MPY MOBBIIICHUH J0JIM TOHKUX KOHIIEHTPATOB B arJIOMEPAIIMOHHOMN IIUXTE.
7. Kakue wu3MeHEHHS B TEXHOJIOTHYECKOH IIEIIOYKE Opou3BOJACTBA arjioMepara
HEO0OXOMMO OCYIIIECTBUTH I BHEIPEHUS TPOIecca TePMOOOPaOOTKH.
YMmeTh — [IpumepHBIe NpaKTUYECKUE 3aJaHUS

BBITNOJHATH PACU€Thl COCTaBA MIMXTOBBIX
MaTepHasIoB;
IIPOBOANTH HE00XO0IMMbIe

1. BeIMONMHUTDE ~ OIIEHKY KEJIe3HOW  pyAbl  cocraBa, %. YCTaHOBUTH
MuHepasorndeckuil Tun pya. Ilepecunrtars coctaB Ha 100 %.




CrpyKTypHBII

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA
KOMIIETEHIINH
UCCIIC/I0BaHUS POIECCOB Fe FeO | Mn | P S SiO; | Al,O3 | CaO | MgO | IL.o.m.
OKYCKOBaHHs MCIKHX Dyl W TOHKHX || 3420 (4386 |1,16|0,03|0,034|6,88 |259 |296 |892 |31,31
KOHHCHTPATOB, 50,40 | 0,50[0,12[0,07[0,018]1360|290 |040 [011 | 050 | 2 M
— TNOJAepXKHUBaTh 3aJaHHbIE 3HAUYCHUS ere3op
TCXHOJIOTMYCCKHUX MapameTpoB yaHas cMechb B cooTHoneHu! 40 : 60 cocTouT U3 pya, CoaepKaliux COOTBETCTBEHHO
0,08 u 0,3% P,0s. Onpenenuth cpeaHEB3BELIEHHOE cojepxaHue ¢(ocdopa B
PYAHOU CMECH.
. B xakom u3 oxcumoB mapranma Mn;Os; MnO;, Mn3Os u MnO conepxurcs
HauOOoJbIIIee U HAMMEHbIIIEE KOIMYECTBO KUCIOPOa (B KI).
. B cbipom cunepure conepxurcs 34% Fe . Onpenenutb coiepxaHue xKeie3a B
000XKEHHOM pyIe.
. 3anmacel MecTtopokiaeHuss 1 muH T kenesHou pyawl. Con. xenesa B pyne 34
% , B uyryne 94 % ,motepu pyabl mpu aoderue 8 % Ckonpko uyryHa
MOHO BBIIJIABUTH U3 ITOU PYJIbI.
. B xene3noit pyne conepxurca 12% FeO u  70% Fe,O3 KakoBo oOmee
COJIep’)KaHue >KeJe3a B ATOU pyJae.
Brnaners —  METOAMKOW mpomecca moArotoBku | [IpuMepHbIe IpakTHYECKUE 3a0aHus
HINXTOBBIX MaTcpraIOB K| 1. CpaBHI/ITL TEXHOJIOTUYECKUE LIEIOYKHU IIPOU3BOJICTBA arjioMepara 110
OKYCKOBAHHIO, npeACTaBIeHHBIM cXeMaM. OOBSCHUTD Pa3In4Ms B TEXHOJIOTHIX
— HaBbIKaMHU IIpollecca OKYCKOBaHUs

MCIIKHUX py21 1 TOHKHUX KOHHCHTpaTOB;
METOJaMH OLICHKH KadyecTBa
OKYCKOBAHHOTI'O CBIPbSI;

METOJIMKON HCCIIEIOBAHUS MPOLIECCOB
OKYCKOBaHUA




CrpyKTypHBII
DIIEMEHT
KOMIIETEHIIUH

[Tnanupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeCTBA
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2. OOBACHUTH TEXHOJIOTUYCCKYIO LCIIOUKY IMPONU3BOJACTBA arjioMepara. Vkazarb
OTACJICHHS, UCIIOJIb3YCMBIC arperarbl
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0) [lopsinok MpoBeIeHUsI MPOMEKYTOUHOI aTTeCTANIMU, TOKA3aTeJIN U KPUTEPUH
OlleHUBAHMUS:

[TpoMexxyTouHasi arrecTanus Mo IUCHUIUTMHE «Teopuss M TEXHOJNOTHS OKYCKOBAHHS
JKEJIC3HBIX PY/I» BKIIOUYAET TEOPETUUYECKUE BOTIPOCHI, TTO3BOJISIONINE OIICHUTh YPOBEHb YCBOCHUS
00y4JarouMuUCs 3HaHUH, U TPaKTUYECKUE 3aJaHMUsl, BBIBISIIOIINE CTENeHb CHOPMUPOBAHHOCTH
YMEHHH U BIaJICHUN, TPOBOAUTCA B (hOpMe HK3aMeHa.

DK3aMeH M0 JaHHOW AMCLUHUILUIMHE MPOBOIUTCS B YCTHOU (opme. Bompocs! ais sk3ameHa
OepyTcs U3 MepeyHs BOMPOCOB I MOATOTOBKU K OTYETaM, BOIIPOCOB K MPAKTUYECKUM 3aHATHSIM
¥ KOHTPOJIBHBIX paboT

IMoka3aTeu U KPUTEPUU OLIEHNBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyarommiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETCHIINIA, BCECTOPOHHEE, CHUCTEMATHUYECKOE U TIy0OKoe 3HaHUe
yueOHOro Marepuana, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO ONEepUpyeT
3HAHUSAMHU, YMEHUSAMHU, TIPUMEHSET UX B CUTYalUSIX MOBBIIICHHON CII0)KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — oOy4aroniuiicss 1eMOHCTPUPYET CPEeIHUIl YpPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHUS ITPU aHATUTHYICCKHUX OIEPAIHSIX, IIEPEHOCE
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIHH.

— Ha OIICHKY «ydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiicss JIeMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI: B XOJI¢ KOHTPOJBHBIX MEPONPHUATHI
JOMYCKAIOTCA OIIMOKM, TPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHUH, HAaBBIKOB,
0oOy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TMPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHHSIMH MPU X NIEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLICHKY «HeY/I0BJIETBOPHUTEIBLHO» (2 Oayia) — 00yJarouuiicss IEMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHMUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIC OIIUOKU, HE MOKET
MOKA3aTh UHTEIUICKTyaIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a]1a4.

— Ha OIICHKY «HEeYJOBJIETBOPHUTEJbHO» (1 Oain) — oOyuaromuiics HE MOXET MOKa3aTh
3HAaHWS HA YPOBHE BOCIPOM3BEACHHS W OOBSCHEHUS WHPOpPMAIMK, HE MOXKET IT0Ka3aTh
WHTEIUICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.



