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JIner akryaauzanuu pado4eil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopenHa uist peanmu3armu B 2023 - 2024
y4eOHOM oy Ha 3aceanuu Kageapsl MeTalmyprud U XUMHYECKUX TEXHOJIOT Ui

[Iporokom or 20 1. Ne

3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2024 - 2025
y4e0HOM roJly Ha 3aceqaHuu Kageapsl MeTauTyprui i XUMHUYEeCKUX TEXHOJIOTUN

[Iporoxom oT 20 . Ne

3aB. kadenpoit A.C. YapquKO

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2025 - 2026
y4eOHOM roy Ha 3aceaHuu Kaeapsl MeTamtypruu U XUMUYECKUX TEXHOJIOTUI

[IpoTokomor 20 . Ne

3aB. kadenpoit A.C. YapquKo

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2026 - 2027
y4eOHOM ro1y Ha 3aceaHuu Kadeapsl MeTamtyprud 1 XUMUYECKUX TEXHOJIOTHI

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit A.C. XapueHko




1 eyt 0CBOEHUSI AUCHUILITAHBI (MOTYJI51)

HGHL OCBOCHHUA OUCHUIIIINHBI «Teopml N TCXHOJIOTHA OKYCKOBAHUA KCJIC3HBIX PYyI»
SABIIIETCS (POPMHUPOBAHKE Y CTYJCHTOB IMPEACTABICHUI 00 OCHOBHBIX NMPHUHIIUIAX OKYCKOBaHUS
TOHKHMX KOHIICHTPATOB U KEJIE3HBIX Py, 00IIeM yCTpOHCTBE 000pYA0BaHUS ISl IOATOTOBKHU PYA
K I[OMCHHOﬁ IIJIaBKE, O METOAaX BBIIIOJIHCHUA HeO6XOI[I/IMBIX pacucToB, TCXHOJIOTUHN PaA3JINYHBIX
croco0OB OKYCKOBaHHUSI.

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOil MPorpaMmsl

Jucnunnuna Teopuss M TEXHOJIOTMS OKYCKOBAHUS JKEJE3HBIX PYZA BXOJUT B 4acTh
y4eOHOTO0 TuIaHa GOPMHUPYEMYIO YYaCTHUKaMU 00pa30BaTEeIbHBIX OTHOLICHUH 00pa30BaTeIbHON
IIPOTrpaMMBI.

JUia  u3ydeHus  JUCHUIUIMHBI  HEOOXOAMMBbI  3HaHMS  (YMEHHUs,  BIJIAJCHUS),
c(hOpMUPOBaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUILINH/ IPAKTUK:

OCHOBBI METAJUTYPrHUECKOT0 IPOU3BOCTBA

VYyeOHas - 03HAKOMUTEIbHAS TPAKTHKA

BBenenue B HanpaBiieHuE

3HaHus (YMEHMs, BIaJICHUs ), OJyYeHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HE0OXO0IUMBI JJ1s1 U3YyYEHUS] AUCIUTLITUH/TIPAKTHK:

[IpousBoicTBEHHAs - TEXHOJOTHYECKas! (IPOEKTHO-TEXHOJIOTHUeCKas) MpaKkTHKa

HoBble TexHOJIOrNYeCKHE pENIEHUs] B METAJUTYPT UM YEPHBIX METAJNIOB

VYyeOHast - HaydHO-HCClIe[loBaTelIbcKas pabora (MoJiydeHHE NEPBUYHBIX HAaBBIKOB
Hay4YyHO-MCCIIeI0BaTEIbCKOW pabOThI)

[ToaroroBka k mpornieype 3aiiuThl U 3alI1Ta BRITYCKHON KBATU()UKAITMOHHOM PabOTHI

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIJIMHBI (MOIYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbTare ocBoeHHs AMCHUIUIMHBI (MOAYINs) «Teopuss U TEXHOJIOTHSI OKYCKOBAHMS
KEJIE3HBIX pyA» 00yJarouiics T0KeH 001aaaTh CIeyIOIUMUA KOMIETCHIUAMU:

Ko nanukartopa NHaukaTop 10CTHKEHHUS KOMIICTCHITUN

IIK-1 CriocoOeH BBIMOJHATh TEXHOJOTHYECKUE OIEpaIy M0 MOJYyYCHHIO METa/LTypPrudecKoM
NPOAYKIMH, €€ JaabHeler 00padoTke

IIK-1.1 OcymecTBisieT TEXHOJIOTHYCCKHE oreparun o MTOJTYYCHHIO
MEeTaJTypruiecKoi NpoAyKINH, €€ JajJbHeleii o00padoTke




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIsAeT 4 3a4eTHBIX eauHull 144 akaj. 4acoB, B TOM
qucie:
— KOHTaKTHas pabora — 76,1 akaj. 4acos:
— ayIUTOpHAs — /2 aKaj. 9acoB;
— BHeaynuTopHas — 4,1 akas. 4yacos;
— caMocTosTeNbHas paboTa — 32,2 akaJl. 4acoB;
— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;
— IMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluy - SK3aMEH

AynuropHast I =
o KOHTaKTHasd pa60Ta E E Dopma TeKyLero
S B
E B aKaj. 4acax o usn KOHTPOJIS
Paznen/ Tema 3 ( A ) E R . e Kon
g 3 ©| caMOCTOATENbHOM | yCIeBaeMOCTH U
JIACIUTUTAHBI 5 - . | xommeTeHmu
O 8 & paboThI MPOMEKYTOTHON
nmab. | mpakr. | 3
Jlek. ==t aTTecTaluu
3aH. 3aH. | QO &
1. JH S E YCIIOBUS
OKYCKOBAHHS JKENEC3HBIX PYI U
KOHIICHTPATOB
1.1 Onpepenenue, cocTas,
BUABI  JKENE3HBIX  PYA. IIpopaboTka
Heo6xomumocTb 2 2 JICKIIMOHHOTO YcTHBII orpoc [K-1.1
IIOATOTOBKH JKeJIe3HOH Mmarepuaia
PYABI K IeperiaBy
ITpopaboTka
JIEKLIHOHHOT'0 .
VYerHbll onpoc
Mmarepuaia
3ammra
Ilonroroska .
1.2 TpeboBanus K nabopaTopHOH
oT4yeTa o
KauyecTBY OKYCKOBAaHHOI'O 2 4 2 . paboter Nel [K-1.1
nabopaTopHOUH
CBHIpbA Brinonnenue
pabote Nel N
KOHTPOJIBbHON
IlonroroBka B
. paboteiNel
KOHTPOJIBbHON
pabote Nel
3
ITpopaboTka
JIEKIOHHOT'O
13 TexHonoruueckue MauTe nasta
ornepanuu MTOITOTOBKHU 4 2/11 3 p YcTHBII orpoc [K-1.1
< Brinonnenue
CBIPbSL K TOMEHHOH IIJIaBKe
MPAKTHIECKUX
pabor
1.4 CymHocth €rnocoboB ITpopaboTka
OKYCKOBAaHHSI  JKEJIE3HBIX 2 3 JICKIIMOHHOT O YcTHBII orpoc IK-1.1
pya Mmarepuaina
IIpopaboTka
15 Iuxra I pop
JIEKIOHHOT'O
MIPON3BOJICTBA MaTeDHANA
OKYCKOBaHHOI'O CBIPBSL. 2 421 2 p YcTHBII orpoc IK-1.1
Brimonuenue
Br16op crioco6a
MPAKTHIECKUX
OKYCKOBaHUS
pabot
Hroro no pazzgeny 12 4 6/31 | 12
2. TexHONOTUS OKYCKOBAaHUS
MENKUX JKeNe3HBIX pyd H
TOHKUX KOHIIGHTPATOB




ITpopaboTka

2.1 Knaccuueckas
JIEKIIHOHHOT'O
TEXHOJIOTHYECKast MATeDHALA
I10CJIE/10BATENBHOCTD 2 4211 3 p VYcrHblii onpoc IK-1.1
BreinonHenue
MIPOU3BOJICTBA
MPAKTHIECKUX
OKYCKOBAHHOT'O CHIPBSI
pabot
2.2 Ob6opynoBanue st .

PYA A YcTHBI onpoc
MIPOU3BOJICTBA u IMpopaboTka Samra
TEXHOJIOTHUECKHHA TpoIecce 4 421 | 2121 3 JIEKIIMOHHOTO [IK-1.1

71a00paTOPHBIX
MIPOU3BOJICTBA Marepuana aGor
OKYCKOBAHHOT'O CBIPbSL. p
VYcrHbIl onpoc
2.3  Ou3UKO-XUMHUYECKHE ITpopaboTka 3au1map
Iporeccsl B Mpoleccax 2 | 4/3,41 2 JIEKIIMOHHOTO [IK-1.1
J1a00paTOPHBIX
OKYCKOBaHUS Marepuana
pabor
24 Kontponupyembie
napameTpbl IMowuck
arJIoMepaIoHHOro OTOTHUTENBHOM N
pall 2 2/21 2 | * YerHslit onpoc IK-1.1
mporiecca. Hapyiienus B HuH(OpMAIIHU 110
TEXHOJIOTHH TPOU3BOJICTBA TEMe 3aHATUS
arJioMepaTa 1 OKaThIIIeH
Hroro 1o pasaeny 10 | 8/5,411| 8/61 | 10
3. KauectBO OKYCKOBaHHOTO
CBIPbS
3.1 ®dakTopsl, IIpopaboTka
ONpENEIAIoNIMEe KauyecTBO 2 3 JIEKLIUOHHOT O YceTHBIH onpoc IK-1.1
OKYCKOBAHHOT'O CBHIPbSL. Mmarepuana
3.2 CriocoObl TOBBIIICHHS ITpopaboTka
KayecTBa OKYCKOBAaHHOT'O 4 2 2 JICKIIMOHHOTO YcTHBII orpoc [K-1.1
CBIPbS Mmarepuaa
Tlouck
JIONIOJTHUTENIbHON
UHPOPMAIIH IO
Temam: " BiusHue
Pas3IUYHBIX
AKTOpPOB Ha Otuer
3.3 BuusHue pa3mTUUHBIX (bKa‘{CI():TBO Samura
(akTOpoB Ha  KayecTBO 2 6 2 [K-1.1
OKYCKOBaHHOT'O 11a00paTOPHBIX
OKYCKOBAHHOT'O CHIPBSI "
ChIpbA", pabor
«KauectBo
arnomepata [TAO
«MMK» u
CIocoOBI ero
TIOBBIIICHHS
Wroro no pazaeny 8 6 2 7
4. NuareHcndukaiys npoueccoB
OKYCKOBAaHHUSI  YKEIe30pYAHOTrO
CBIPbS
4.1 ®dakTopsl,
OTIPEIEIISIONIHE ITpopaboTka
WHTEHCHBHOCTD TPOIIECCOB 2 2 2 JIEKIIUOHHOI'O YcTHBII orpoc IIK-1.1
arjoMepanuu u Mmarepuana
TIPOM3BOJCTBA OKATHIIIEH
Tlouck
JIOIOJIHUTEIHLHON
Ortyer
4.2 Crioco0st nH(OpMAIH 110 BLIIOHEHIE
MHTEHCU(DUKAIINT 4 1,2 | teme: "CrocoObI o IIK-1.1
MIPOLIECCOB OKYCKOBAHUS MHTeHCH(DUKAIIIT KOHTPOTILHOK
P Y paboTsr Ne2
MPOILIECCOB
OKyCKOBaHUS "
HUroro no pazueny 6 2 3,2
Uroro 3a cemectp 36 |18/5,41| 18/9U | 32,2 3K3aMEH




Hroro o JUCHUITIINHE

36

18/5,4

18/9U1

32,2

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3auMM  NPEAYCMOTPEHHBIX BUJOB Y4eOHOM paboThl B KayecTBE
o0pa3oBaTeNbHBIX TEXHOJOTMH B TMpenojaBaHuu AucIUIUIMHBL «Teopus W TeXHOJOTHUS
OKYCKOBaHMsI HKEJIE3HBIX pym» UCIIOJIB3YIOTCS KaK TpajuLMOHHAs u
MOJYJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTUH, TaK U TEXHOJIOTHSI MPOOJIEMHOIO U HUHTEPAKTHBHOTO
oOy4eHusI.

Jlekuun TPOXOIAT Kak ¢dopMe HMHPOPMAMOHHBIX JIEKUUWH, Tak W B ¢opme
JEKUUN-KOHCYIbTALUN, I1€ TEOPETUUYECKUIM MaTepuall 3apaHee BbIJAETCs OOydaromumcs AJs
CaMOCTOSITEJIBHOTO M3Y4YEHHUs, JJIS MOJATOTOBKH BOIIPOCOB JIEKTOPY, TaKMM 00pa3oM, JEKLUs
IIPOXOJIUT I10 TUILY BOIIPOCHI-OTBETHI-TUCKyccus. IHOrja 1eKIuu poXoA4T B BUJE NPOOIEeMHON
JIEKI[MU C OCBEILIEHUEM Pa3IMUHBIX HAYUHBIX [TOJXO0J0B K TOCTaBJIEHHO ITpobiieMe.

[Ipn npoBeneHun 1abOpaTOPHBIX pPabOT 3aKpPEIUISETCS] TEOPEeTHUYECKUH MaTepua,
MIPOBOJATCST UCCIEAOBAHMS IO BIMSHUIO PA3IMYHbIX (PAKTOPOB Ha KAYECTBO OKYCKOBAHHOTO
CBIPBS.

[Ipu npoBeneHNM NPAaKTUYECKUX 3aHATUN HEOOXOIUMO IIEJIEHAINIPABICHHO NEPEXOIUTh
OT PENpOAYKTUBHBIX METOJOB OOyY€HHUs K YacCTUYHO-TIOMCKOBBIM M HCCJIEI0BATEIbCKUM
METO/IaM, pa3BUBasi JIOTMYECKOE MBIIUIEHWE, YMEHUE apryMEeHTUpOBaTb U OTCTauBaTh
coOcTBeHHOe TmMoOHUMaHue Bompoca. C 93TOH 1eNbl0 BO3MOXKHO HCIOJB30BaHUE Kak
TPaJAULIMOHHOMN, TaK MPOOJIEMHOM U HHTEPAKTUBHON 00pa30BaTEIbHBIX TEXHOJIOTHH.

Ha 3amsatusx  menecooOpa3HO — HCMONB30BaThb  TEXHOJIOTHIO  KOJUIEKTHBHOTO
B3aMOOOYUEHHS, COBMEIIAsl €€ C TEXHOJIOTHEH mpobiaeMHoro ooyuenus. [Ipu srom HE0OX01MMO
MOBBIIIATH [MO3HABATEIbHYIO aKTUBHOCTh CTYJECHTOB, OpPraHU3ys CaMOCTOSITEJIbHYIO paboTy Kak
HCCIIEI0BATENIbCKYIO TBOPUECKYIO JEATEIbHOCTD.

Crnenyer ncnosp30BaTh KOMIUIEKC WHHOBALIMOHHBIX METOJOB AaKTHBHOIO OOydYeHWUs,
BKJIIOYAOLIUI B ce0sl:

- CO3/laHHe TNPOOJEMHBIX CHUTyallMii C IIOKa3aTeIbHbIM pEIIEHHUEM MPOOIEMBI
npenojaBaTeneM u 6e3 Hero;

- CaMOCTOSITEJIbHYIO TIOUCKOBYIO JESTEIbHOCTh B PEIICHUU MpOoOJeM, HalpaBiIIeMyrO
IIpero/iaBaTeliem;

- CAMOCTOSTEJIbHOE pellieHue IpooiaeM 00ydaronMMuCcs 10 KOHTPOJIEM PEnoJaBaTesl.

Peanu3anus WHHOBAallMOHHBIX METOJOB OOY4eHHs BO3MOXKHA C HCIHOJIb30BaHUEM
CJIEAYIOIIUX IIPUEMOB:

- packpbITHE IpenojaBaTeleM IPUYMH M XapakTepa HeyjAad, BCTPEYAIOIIMXCS IpU
peleHny npooneM;

- IEMOHCTpALIUS Pa3HbIX IOJX0JI0B K PEIIEHUI0 KOHKPETHOU MPOOIIEMBI;

- QHAJIM3 [IOJIyYEHHBIX PE3yIbTaTOB U OTHICKAHHE I'PAHUL] UX TIPUMEHUMOCTH U JIp.

CamocrosTenbHas paboTa CTYICHTOB [OJDKHA OBITh HalpaBieHAa Ha 3aKperieHHue
TEOPETHUYECKOr0 MaTepuaia, U3JI0)KEHHOI0 MperoaaBaTesieM, Ha IpopaboTKy TeM, OTBEJICHHbBIX
Ha CaMOCTOSATENIbHOE M3Yy4YeHHE, Ha MOATOTOBKY K 3aHATUSM, IOArOTOBKY K HTOTOBOM
aTTeCTallUH.

IIpu mnpoBeneHMM 3aKIIOYUTEIBHOIO KOHTPOJS HEOOXOIMMO BBIBUTh CTENEHb
MPAaBUIBLHOCTH, 00beMa, IITyOMHbI 3HAHUH, YMEHUH, HABBIKOB, MOJY4EHHBIX ITPH U3Y4YECHUU Kypca
HapsIy C BBISIBJICHUEM CTETIEHU CaMOCTOSITEIbHOCTH B IPUMEHEHHUH MOJTyYeHHbIX 3HAHUH

6 YueOHO-MeTOAHYeCKOe 00eciedeHre CAaMOCTOSITeIbHOI padoThl 00yUYaroIIuXCst
[IpencraBneno B npunoxxenuu 1.



7 OueHoYHbIE CPEACTBA IVISl IPOBEACHUS IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOIMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHre TUCIIUTITTHHBI (MOTYJIs1)

a) OcHoBHasi TUTEpaTypa:

1. OCHOBBI METaLTyprHYecKOTro Mpou3BocTBa : yueOnuk / B.A. burees, K.H. Bnosus,
B.M. Konoxkonbues, B.M. Canranuk. — Cankr-IlerepOypr : Jlanp, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — Tekcr : 2uiekTpoHHbIN // DIeKTPOHHO-OMOIMOTeYHast cucTeMa «JIaHpy :
[caiiT]. — URL.: https://e.lanbook.com/book/90165

2. CumonsH, JL.M. Mertamnyprudeckue TEXHOJOTHH TepepabOTKH TEXHOTEHHOTO H
BTOPHYHOTO ChIpbsi : ydeOHOoe mocobue / JLM. CumonsiH, A.I'. ®ponos, E.®. IIkypko. —
Mocksa : MUCHC, 2011. — 136 c. — ISBN 978-5-87623-425-4. — Tekcr : 31eKTpOHHBI#H //
Jlanb : anekTpoHHO-O0uOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/117049

0) JlonosiHUTeIbHAS JIUTEPATYpa:

1. Usnes, C.A. Metamunypruueckue TEXHOJIOTMH. MeTamnyprusi 4€pHbIX METAIJIOB !
yuebnoe mocooue / C.A. Urnes, M.I1. KimroeB. — Mocksa : MUCUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcrt : 3MeKTpOHHBIH // DieKTpoHHO-0nOIHOoTeYHas cucTema «JIaHb :
[caiiT]. — URL.: https://e.lanbook.com/book/108106

2. babapeixkua H.H. Teopus u TexHOJIOTHS JOMEHHOTO Tporiecca. Marautoropck, 2010.

3. Meramnyprus uyryHa. YueOnuk mis BY3os. Ilon pen. 0. C. HOchuna. -M.:
Mertamnyprus, 2004. Paznen: Dxcruryatamust ioMeHHbIX iedeid. C. 702-754.

4. 3unpbepmmunr, M.I'. KommuiekcHoe HCIONB30BaHUE MUHEPATBHBIX PECYPCOB
yuebnuk / M.I". 3unbbeprumuar, B.A. McaeB. — Mocksa : MUCHUC, [6. r.]. — Kuura 2 — 2017.
— 408 c¢. — ISBN 978-5-906953-00-1. — Tekct : onekrpounsiii // JlaHb
aNIeKTpOHHO-O0MbmoTeunas cucrema. — URL: https://e.lanbook.com/book/108088

B) MeToauyeckue yKazaHus:

1. HesicoB A.T"., JIpyxxkoB B.I"., Makapora 1.B. M3yuenune kojiekiuu o0pa3oB ChIPbIX
MaTepuaJoB M MPOAYKTOB JOMEHHOHN miuaBku: MeTtoauueckue ykazaHus K J1a00paTOpHBIM
3aHATUSAM 10 JaucuuIuiiHaM «OCHOBBI METaJUTypruuecKkoro Mpou3BOACTBay, «Teopus u
TEXHOJIOTHSI OKYCKOBAHHS JKEIE3HBIX PyI», Uisl oOydaromuxcs mo HampasieHuto 22.03.02
«Metamnyprus» THEBHOM W 3a04HOU (opMm o0ydeHus. Marautoropek: M3a-Bo MarHuToropck.
roc. TexH. yH-Ta uM. I'. I.Hocosa, 2017. 27 c.

2. Hesico A.T'., Ipyxkos B.T"., Makaposa W.B. M3yueHne 0CHOBHBIX 3aKOHOMEPHOCTEH
mpolecca ariioMepanu. Metoauueckre yka3zaHus K 1JaO0OpaTOPHBIM 3aHATHSAM MO JUCIHUILIHHAM
«OCHOBBI METAJUTYPTrHYE€CKOTO MMPOU3BOACTBA», «[€opus M TEXHOJIOTHSI OKYCKOBAHHUS JKEIE3HBIX
pym», g odydaromuxcs no Hanpasienuto 22.03.02 «Metannyprus» JHEBHOU U 3a04HOM dopM
oOyuenusi. Maruuroropck: M3n-Bo Maruutoropck. roc. Texs. yH-ta um. I'. 1.Hocosa, 2017. 27
c.

3. Hescos AT, llpyxkoB B.I'., Makaposa 1.B M3yuenue mporiecca noxydeHus ChIpbIX
okatbleil. Meronuyecknue yka3aHus K JJaOOpaTOPHBIM 3aHATHAM MO AMCHUIUIMHAM «OCHOBBI
METaJUTyprUuecKOro MPOU3BOJICTBAY, «T€oprs U TeXHOJIOTUS OKYCKOBAHUS JKEJIE3HBIX Py, AT
oOyyaronuxcs no HanpasieHuto 22.03.02 «Mertamnyprus» JHEBHON U 3a04HOI (hopM 00yueHus.
Marnutoropck: M31-so Maruutoropck. roc. Texs. yu-ta um. I'. U.Hocosa, 2017. 27 c.

4. HescoB A.I., IpyxkoB B.I'., Makapoa W.B. Ompenenenne MakcuMaabHON
KallWUIIPHOM  BJIarOEMKOCTH W KalWUIPHOTO JIABJCHUS B CJI0O€ TOHKOM3MEIbUYEHHOTO
KOHIIeHTpaTa. MeToInueckue yKa3aHus K J1a00paTOpHBIM 3aHATHAM 10 aucuumiuie « Teopus u
TEXHOJIOTUSI OKYCKOBaHMSI )KEJIE3HBIX PY/1», U1 00YUarOIUXCs 110 HAPABICHUIO
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MatepuanbHO-TeXHHUYECKOE 00eCIIeYeHHUE UCITUTUIMHEI BKIIFOUALT:

1. YueOHas ayautopusi AJisi MPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA OCHAIIICHA!

- TEeXHUYECKHMH CpEJCTBAMU OOYUeHUSs, CIYKAIIMMH IS TPEICTaBICHUS Yy4eOHOM
uHpopManuu OOJBIION ayTUTOPUU: MYIBTUMEIMMHBIMU CpPEICTBA XPaHCHHs, Mepeiaadu |
npeacTaBiIeHus yaeOHOU nH(OpMAIIH;

- CHeMaIM3UPOBAHHON MEOEIbIO.

2. YdyeOHas aymuTopus JUISI TPOBEACHHS JIA0OPATOPHBIX 3aHSATUH OCHAIEHA
na0opaTOPHBIM 000PYIOBAHHUEM:

- (hm3HUecKast MOJICITb 110 TIPOM3BOJICTBY arjioMepara - arJioMepaHoHHas Jaia;

-pu3nyecKkas MOJeIb TAPEIbYaToro U 0apadaHHOTO OKOMKOBATEJIS;

- TIeYb JIJIS1 00KUTA OKATHIIICH;

- MOJICTIH JJTSI ICCIICIOBAHUS IIIUXTHI [T IPOU3BOJICTBA OKYCKOBAHHOTO CHIPHSI;

- Habop 00pa3IIoB KENE3HBIX PY/I, YYTYHOB, IIIJIAKOB, ()JIFOCOB;

- CHeMaIM3UPOBAHHON MeOEbIO.

3. YuebOHas aymuTopus JUTsl IPOBEICHUS MTPAKTUICCKUX 3aHITHI OCHAIICHA!

TEXHUYECKUMHU CPEJICTBAMU OOYYCHHSI, CIYXKAITUMHU I MPEACTABICHUS y4eOHOW -
TEXHHYECKUMU CPEJICTBAMH OOYUCHHUS, CITY)KAIIMMHU JIJISl TIPEICTaBICHHs YaeOHOH nH(pOopMaun
OOJIBIION AayIUTOPHH: MYJITUMEIMUHBIMU CpPEJCTBA XpaHEHUS, Mepeladydl W TPECTaBICHHS
yueOHoM nHbopMaluu;

- CHeMaIM3UPOBAHHON MeOebIO.

4. YyeOHast aymuTOpHs JUTSL TPYIIIOBBIX U MHIAWBHIYATHHBIX KOHCYJIbTAIHH, TEKYIIETO
KOHTPOJIS ¥ POMEXYTOYHOH aTTECTAIMK OCHAITCHA:

- KOMIbIOTepHOH TexHuKoM ¢ maketom MS Office, ¢ moakmoyennem k cetu « IHTEpHET»
Y C IOCTYIIOM B JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHTETA,

- CIICIIUATTU3UPOBAHHON MEOEIBIO.

5. [Tomenienue 1y1st cCaMOCTOSTENHHOM PaOOTHI OCHAIIEHO:

- KOMIbIOTepHOH TexHuKO# ¢ maketomM MS Office, ¢ moakmoyenuem k cetu «HTEpHET
Y C IOCTYIIOM B JIEKTPOHHYIO HH()OPMAaITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHTETA,

- CIICIIUATTU3UPOBAHHON MEOEIBIO.

6. Ilomemenue s XpaHeHHS W TPOQPHIAKTHYECKOTO OOCTYy)KHBaHUS y4eOHOTO
000pyI0BaHUs OCHAIIEHO:

- CIICMAIM3UPOBAHHON MEOECITBIO: CTEIIAKAMHU ISl XpaHSHUST YIeOHOTO 000pyI0BaHMS,

-MHCTPYMEHTAMH JIJIsl PEMOHTA Y4eOHOTO 000PyIOBaHHS,

- mkadamu it XpaHeHHs y4eOHO-METOIMYECKOM TOKYMEHTAIIMHA U MaTEPHUAIIOB.



IIPUJIOKEHHUE 1

6 YueOHO-MeTOqMYECKOE OOecTIeYeHHe CaMOCTOAATEILHOH PadoThl 00y4arouXxcst
BOHpOCBI I CaMOIIPOBCPKU  TMPEACTABJIICHBI B BHUAC IPAKTUKO-OPUCHTUPOBAHHBIX

3aJlaHUM I BBIIIOJIHEHMS PAacyeTOB II0 IPOU3BOJCTBY OKYCKOBAHHOTO CBIPbS M JUIS OLIEHKH
HCIIOJIb30BAHNSL IIPOM3BOJCTBEHHBIX M TEXHOJIOTMYECKUX JAHHBIX. Takke BONPOCHI s
CaMOITPOBEPKH MPECTABICHBI TEOPETHUECKUMH BOIIPOCaMH, TpeOyrolie pa3BEPHYTOr0 YCTHOTO
OTBETA, TIO3BOJISIOLUIME IPOBEPUTh YPOBEHb YCBOCHHUS 3HAHUM M OCBOGHMSI OOLMX U
npo(hecCHOHATBHBIX KOMIIETSHITUH 10 TUCIIUIUIHHE.

[To mucumnnuue «Teopuss U TEXHOJOTHUSI OKYCKOBAHUS KEJIE3HBIX pya» MNpeayCMOTpEeHa

ayJIUTOpPHAs ¥ BHEAYAUTOPHAS CAMOCTOSITeNIbHAs paboTa 00yJIatonIIXCsl.

AynuTtopHas caMoCTOsTeNIbHas paboTa CTyIEHTOB MPEATNoaraeT pereHe KOHTPOIbHBIX

3aa4 Ha MMPAKTUYCCKUX 3aHATUAX.
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HpI/IMeprle BOIIPOCKHI IJIA YCTHOI'0 OIpoca 1mo u3y4ya€eMbIM TEMaM

OHI/IC&TI) TpC6OBaHI/I$[ JOMCHIITUKOB, HpeI[”bf[BHerMI)IX K KaLICCTBy aFHOMepaTa nu OK&TI)IHIC?I.

Hepe‘-H/ICJ'H/ITI) KOMIIOHCHTBI aFHOMepaHHOHHOfI I XTHI. yKa3aTI) IeJIb BBOJa U prHHOCTB
KaXXI0r'0 KOMITOHEHTA.

OnpeneuTh THITBI OKYCKOBAaHHOTO KEJIC30PYAHOTO  CHIPhS IO MPEICTaBICHHBIM 00pa3iam.

OHI/IC&TI) 9Talbl MOATOTOBKU aFHOMepaHI/IOHHOﬁ IIMUXTHBI K CIICKAHUIO. O6T)$ICHI/ITB eiib
Ka)XJI0T0 dTana. YKa3aTh HCIOJIb3yeMoe 000pyI0BaHHE.

COCTaBI/ITI) TeXHOJIOFI/I‘—IeCKYIO HCHO‘IKy HpOI/I3BO)ICTBa OKaTI)IIHeﬁ

OOBSICHUTP HEOOXOTUMOCTh W KOJWYECTBO J00aBIIIEMOTO0 W3BECTHSKA B IMpOIleccax
OKYCKOBaHHS.

Onucath pa3aIuvmsi B TEXHOJIOTHSX OKYCKOBAHHUS KEJIC3HBIX PY/I M KOHIICHTPATOB.

VYkazarb KOHTPOJHUPYEMBIC IMapaMeTphl  arjioMepanuoHHOro mporecca. OOBACHUTH
HEO00XO0UMOCTH KOHTPOJIS.

CoCTaBUTh TEXHOJOTHICCKYIO ITOCIIEI0OBATEIIBHOCTD MTOATOTOBKH JKEJIEC3HBIX Pyl K JOMEHHOMN
IIJIABKE.

Yka3zath HEOOX0IUMOCTh U CIIOCOOBI IMMOBBIIICHHUS ra30IIPOHUIIAEMOCTH CIICKAEMOTO CJIOS IIPH
arJioMeparuu.

OOBSCHUTH BIIMSHUE CKOPOCTH  (WIBTpAllMM  BO3AyXa 4Yepe3 CIEeKaeMbId  CIIOU
arJIOMepaIlMOHHOM IUXTHI HAa CKOPOCTh IpOoIecca CIIeKaHUs

OOBSCHUTH, M3MEHEHHE pacxojJia TBEPAOro TOIUIMBA B arJIOMEPAlMOHHYIO INHUXTY IPH
MOBBIIICHUU OCHOBHOCTH arjioMepara.

OOBsICHUTH 3HaUYCHHE TBEPJAO(aA3HBIX PEaKIMil B arJioMeparMOHHOM IPOIIECCE M MPOIECCe
00’KHIa OKaTHIIIEH.

KOHTpoJIb OKOHYAHHS arJIOMEPALMOHHOIO IIPoIiecca Ha arjioMallruHe.

OOBscHUTH BIUsSHHUE (A30BOTO COCTABA arjloMepara Ha ero MPOYHOCTb.

OOBSICHUTH TEXHOJIOTHIO TEPMOOOPAOOTKH arjocrneka Kak crocoOa IMOBBIIICHHUS KavyecTBa
arjiomepara.

OOBACHUTH TEXHOJOTHUIO JIBYXCIOWHOTO CIIEKaHHSA Kak crmoco0a TOBBIIMICHHS KadecTBa
ariomepara.

OOBACHUTH TEXHOJOTHIO MPEIBAPUTEIHLHOTO MOAOTPEeBa HIUXTHI KaK CIoco0a MOBBIMICHHUS
KauecTBa arjoMepaTa U MHTEHCU(UKAIIMU arJJOMepaioHHOTO MmpoIiecca.

Onucath BIMsSHAE OCHOBHOCTH arjioMepara Ha ero KauecTBo.

OOBACHUTH TEXHOJIOTHIO TIPOU3BOJICTBA arjoMepara ¢ J00aBKOH K aryIoNIMXTe JA0JIOMUTA KakK
crioco0a MOBBINIEHUST Ka4ecTBa arjaoMepara.

Onucarb cnocoObl  HMHTEHCHU(UKAMKU  arjoMepanuoHHoro  mporecca.  OOBICHHUTH
HE00X0IMMOCTh HHTEHCU(DHUKAIUH.

Omnucarhs TEXHOJIOTHIO ITOATOTOBKH IHUXTHI K OKOMKOBAHUIO.

Onucarh COCTaB HIMXThl HA MPOU3BOJCTBO OKaThiliel. OOBSICHUTH IeNb BBOJA KaXJIOTO
KOMIIOHEHTA.
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Onucarb TEXHOJIOTHIO IPOU3BOJCTBA CBHIPBIX OKaThIIeW. VYKa3aTb MCIOJIb3yeEMOE
obopymoBaHue.

OOBACHUTBH TEXHOJIOTHIO O0KHTa OKATHIIMICH. YKa3aTh UCHIOIB3yeMOe 000pyI0BaHue.
VYkaszaTp pa3auyus CBOMCTB arjioMepaTra U OKaThILICH.

Kakue mapaMeTpbl KOHTPOJNUPYIOTCS IO X0y Impouecca ariomepanun. OObSICHUTH
HEO0XOAUMOCTb.

Kakast 30Ha B criekaeMoM ciioe HauboJiee CONPOTUBIISETCS MPOX0ay ra3oB. [laTh nosicHeHus.
Bnustnue ckopoctu GpuiibTpanuu Bo3ayxa 4epe3 CreKaeMblid CJION arjioMepaliOHHOM IIMXTHI
Ha IIpoLecc.

CrniocoObI MOBBIICHUs KauecTBa arsomeparta. Jlobaska k arnmommxre MgO.

[Ipou3BOCTBO CHIPBIX OKATHILIEH.

TexHonornueckas 1enoyka Mporu3BOJICTBA arjoMepara i OKaThILICH.

OO0bACHUTH HEOOXOJUMOCTh OXJIAXKICHMs arjoMepara nepes OTIPaBKON €ro B JOMEHHBIH
uex. OnucaTh TEXHOJIOTHIO OXJIaXKICHUSI.

Oranbel MOATOTOBKM  arjlOMEpallMOHHOM IIMXThI K crnekaHuto. llemp kaxporo osrama.
Hcnonszyemoe obopyaoBaHue.

TexHosorust MpoU3BOJICTBA THOPUIHOTO arjoMepara.

CocTaBuUTh TEXHOJIOTUYECKYIO LIEMIOYKY  IPOM3BOJCTBA arjomMepara Ipd BBOJAE B
arJIoMepalMOHHYIO IIUXTY KOMIIOHEHTA, COJIEP>Kalllero TUAPaTHYIO BIary .

Onpenenuts TUIBI (PIIOCOB MO MPEICTaBICHHBIM 00pa3iiam

OueHuTh coCTaB M KauecTBO IIIJIaKa M0 MPeICTaBICHHBIM 00pa3iaM.

OnpenenuThb TUIIBI KEJIE3HBIX Py IO MPeICTaBIeHHBIM 00pa3am.

CocraButh TEXHOJIOTHYECKYI0  IOCIEA0BATENbHOCTh  MEpPEeMELICHHS HIMXTOBBIX
MaTepuaIoB BHYTPHU arjioMeparuoHHON Gpabpukm.

CocTaBuTh MOCIIEOBATEILHOCTh PACIONOKEHHS O0OPYAOBaHUSA, HCHOJIb3YEMOTO TpHU
CIIEKaHUU arjoMepaTa Ha arjioMalnHaX KOHBEHEepPHOro THIA.

CocTaBUTh TEXHOJOTHYECKYIO IIETIOYKY BBIJICIICHUSI BO3BpATa U MOCTENN B arjoMepaliiOHHOM
mpouecce. OmnucaTh ~ TEXHOJIOTHMIO MPOM3BOJCTBA YyryHa Ha YBEIMUYEHHON BBICOTE
CIIEKAaeMOTO CJI0S KaK Crloco0a MOBBIILIEHUS KaUeCTBA arjioMepara.

CocTaBuTh TEXHOJIOTUYECKYIO IOCJIEI0BATEIbHOCTh MPOU3BOJACTBA CHIPHIX OKAaThIIECH B
TapenpyaToM U 6apabanHOM okoMKoBaTessax. [lokazaTs paznuyue.

Onpenenutp JEHCTBUS, KOTOPHIMH HEOOXOAMMO HM3MEHUTh TEXHOJOTMYECKHIl Mpoiecc
MPOM3BOJICTBA arjoMepara IMpH BBOJE B AarjolIUXTy KOMIIOHEHTOB, COJIEpKalIuX
TUTPOCKONUYECKYIO BJIary

CocTaBuTh NOCEI0BATEIBHOCTD PACIONIOKEHUS 000PYA0BAHUS, CIIOJIB3YEMOTO B Ipoliecce
MPOTATUBAHUS BO3[yXa Yepe3 CIOH IIMXTHl MPH CHEKaHUHM arjiomMepara Ha arjoManimHax
KOHBEHMEepHOro TUMa.

OnpenenuTh HapylIeHUs B TEXHOJIOTMM IPOM3BOJCTBA arjoMepara IpH MOSBICHUU B HEM
HEYCBOMUBILICHCS U3BECTH.

Onpenenuth HM3MEHEHUS B TEXHOJIOTWYECKOM IeroYKe IMPOU3BOJACTBA arjioMepara IpH
MOBBIIIEHUH JIOJIM TOHKUX KOHIIEHTPATOB B arJIOMEpallMOHHOMN IIHUXTE.

CocTaBUTh MOCIEI0BATENBHOCTD PACHOIOKEHU 000pYI0BaHHUS, HCIIOJIb3YEMOT0 B IIpoliecce
TPAHCIIOPTUPOBKU arjioMepaTa OT arJOMallluHbl 0 KOJIOIIHUKA JOMEHHOM IIEYH.

CocTaBuUTh TEXHOJOTMYECKYIO LENOYKY  IPOM3BOJACTBA arjiomMepara IpH BHEAPEHUU
nporecca TepMooOpabOTKH arjaocnexa.

CocTaBuTh TEXHOJOTMYECKYIO LENOYKY  IPOM3BOJACTBA arjiomMepara IpH BHEAPEHUU
IpoLecca IByXCJIOMHOIO CIIEKaHUS.

Kakue m3aMeHeHMsI B TE€XHOJIOTMYECKOM IIeMOYKe IPOU3BOJACTBA arjomepara HeoOXOAUMO
OCYIIECTBUTH JJIsl BHEIPEHUsI TIpoliecca TEPMOOOPaObOTKH.

Kakue m3aMeHeHHsI B TEXHOJOTHYECKOM LEMOYKe IPOU3BOJACTBA arjomepara HE0OXOIUMO
OCYILIECTBUTH Ul BHEJIPEHUsI TIPOLIECCa ABYXCIOMHOIO CIIEKAHUS.

. Kakue n3MeHeHust B TEXHOJOTHYECKOM LIEMOYKE IPOU3BOJCTBA arjioMepara He0OX0IMMO
OCYILIECTBUTH Ul BHEIPEHUsI TIPOLiECCa IPEIBAPUTEILHOTO OKOMKOBAHUY arjIOIINXTHI.
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V3MeHeHnst B TEXHOJOTHMYECKOW  IEMOYKE IPU BHEAPCHHM TEXHOJOTHH YBEIHMUYCHHUH
BBICOTHI CIIeKaeMoro cjiosi. OrpaHu4eHus!.

V3MeHeHHst B TEXHOJIOTMYECKOH  ILIEMOYKE IPHU BHEIPEHUH TEXHOJOTHH J00aBKH K
arnommxte MgO. Orpannyenus.

W3meHeHnst B TEXHOJOTMYECKOW  IIETIOYKE INPU BHEAPEHUHM TEXHOJIOTMH H3MEHEHUS
OCHOBHOCTH.

V3MeHeHHnst B TEXHOJOTWYECKOW LENOYKE TNPH BHEAPEHUHM TEXHOJOTHH OOOTameHHs
IIPOCACBIBAEMOT0 BO3yXa KUCIOPOIOM.

V3MeHeHHsT B TEXHOJIOTHYECKOW MEMOYKE NMPH BHEPEHUH TEXHOJIOTUH MPEIBAPUTEIHHOTO
MOJIOTPEBA MIUXTHI.

Kak m3ameHnTcs pacxosl KOKCHKA B arJIOMEPAMOHHYIO IIUXTY MPHU MOBBIIICHUH OCHOBHOCTH
arnomepara. /late pa3BepHyTO€ OOBSICHEHHE.

CoCTaBUTh TEXHOJIOTUYECKYIO IIETIOYKY  MPOW3BOJACTBA arjoMepara Tpu J00aBKE B
arJOMEepalMOHHYIO IIMXTY JOJIOMHTH3UPOBAHHOTO U3BECTHSIKA.

3apanus AJ151 NPaAKTHYECKHUX padoT

1. CpaBHI/ITB TEXHOJIOTHYCCKHUE MLCIIOYKHU IMPOU3BOACTBA arjijoMepara Imo MHnpeaCTaBJICHHBIM
cxeMaM. OOBSICHUTD pasinydus B TEXHOJIOTHAX

waul

OOBACHUTH TEXHOJIOTMUECKYIO IIETIOYKY MPOU3BOICTBA arjiomepara. YKa3aTh OTJCNICHUS,
HCIIOJIb3yeMbI€ arperarsbl.

3.

-----

TexHonmornueckas 1ermoyka Kakoro nporecca n3doopaxkena Ha cxeme? Jlath pacmmdpoBky
HO3ULINI

4.

UYro n3obpaxeno Ha cxeme? Omnucark cocTaBHble yacTu. OnucaTh Ha3HAYEHUE JTAHHOTO
000py0BaHuUs, 0COOEHHOCTH KOHCTPYKIMH




KonTpoabHnas padora Ne 1 «Onenka ka4ecTBa ChIpbeBbIX MATEPHATIOB)
1. Ilo nmpexncraBieHHOMY XUMHUYECKOMY cocTaBy onepeauTs Tvl KPC u oneHuTs ero
10 TpeOOBaHUAM JTOMEHIIMKaM. JlaTh peKOMEHJalnu.

Fe FeO |S P CaO |SiO2 | AlkOs | MgO |mmn | Kpymsocts,
62 2,3 0,05 |01 2,5 51 1,4 0,8 0 T—I\;O
Fe FeO |S P CaO |[SiO2 | AlOs | MgO |mmn | KpymaocTs,
56 10,2 | 0,05 |01 7,5 2,1 6,4 2,3 0 15.4-1\;0

Fe |FeO |S P CaO |SiO2 | Al,O3 | MgO | m.m.m. KpymHocTs,
MM

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

Fe |FeO |S P CaO |SIiO2 | AlO3 | MgO | m.o.m. KpymHocTs,
MM

66 |102 |122 |0,05 [122 |[251 008 |011 |O -0,074

Fe |FeO |S P CaO |SiO2 | Al,O3 | MgO | mn.n. | KpynHocTh, MM
51 |12 |03 |004 |32 10,5 | 5,3 1,2 4,3 -300

2.  IIpoBepuTh XUMUYECKHI COCTaB UCXOAHOTO CHIPbsSI JOMEHHOI IIaBKU Ha KOPPEKTHOCTbD.
[Ipn HEOOXOAMMOCTH clIeNaTh MepecyeT

Wcxogubrit XumMuyecku coctaB, %

MaTepuan Fe FeO | Mn | S P CaO | SiO; MgO | AlO3 | m.o.m.

Pyna 36,8 314 1025|051] 0,12 | 2,21 25,4 0,11 2,24 10,3

Fe |FeO |S P CaO |SiOz | AOz | MgO | mmm. | KpynHocTh, MM
51 |12 |03 |0,04 |32 10,5 |53 1.2 4,3 -300

Fe |FeO |S P CaO |SiO2 | A0z | MgO | m.m.m. KpymHocTs,
MM
66 |10,2 (1,22 |0,05 (122 |251 |008 |011 |0 -0,074

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

62 |23 |005 |02 [122 251|008 |011 |O 1Z;./ICI;/fZO
Fe FeO |S P CaO |SiO2 | AlkOs | MgO |nn | KpymHocTs,
62 2,3 005 |01 2,5 5,1 1,4 0,8 0 15.4-1\;0

3. OmpenenuTh KOIHYECTBO arjioMepara ¢ cojaepkaHueM Fe=55%, HeoOXomuMoro st

BBIIUIABKU | T UyryHa.
4.  Onpenenutsb coaepxkanue Fe203 B arnmomepare, ecinu U3BECTHO, uTo conepxkanue FeO B
HeM 12%, a obGmee conepxanue xene3a 58%
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2.

3.

4.

10.
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12.
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KOHTpOJ’ILHaH paﬁoTa Ne2  «Tecthbl MO BEJACHUIO PO E€CCOB OKYCKOBAaHUS»

Bribepure BapuanT otBera. XKenesopyanbiii Munepan Fe2Os saBisieTcst MUHEPAIOM. ..
a) MarHETUTOBBIX py/l;  0) FTEMAaTUTOBBIX; B) CUACPUTOB; TI') HET MPABUIBHOTO OTBETA
Bribepure BapuanT otBera. XKenesopyanbiii Munepan FezOs sBisieTcst MUHEPAIOM. ..
a) MarHeTUTOBBIX PyA; 0) FEMaTUTOBBIX; B) CUAECPUTOB; I') HET MIPAaBUJILHOTO OTBETA
Hcnpasbre ommbouHoe BbickazbiBanne. K kauectBy JKPC moMEHIMKM TpPeAbABISIOT
CIIeAYIOIIHE TPeOOBAHUS:
a.  coxepxkanue xenesa 40-50%;
0. OCHOBHOCTb MCHEE CAUHHIILI;
B.  COJEp)KaHME BPEIHBIX IPUMECEN — B Mpezeax JeCsIThIX MPOIEHTOB;
r.  KpymnHocTh 25-40 Mmm
OrnpenenuTh ONMMOKK B BHICKA3bIBAHUSAX, €CJIM HE00X0MMO. []aTh 00BICHEHHUSI.
a) CogepikaHue keye3a B OKaThIlax 00JIbIIIe, YeM B arjoMepare.
b) Topsiuas MPOYHOCTH OKATHIIICH BBIIIE, YEM arjoMepara.
c) XoojaHasi MPOYHOCTh OKATHINICH BBIIIE, YEM arjomepara.
d) OcCHOBHOCTB OKATHIIICH BBIIIE, Y€M arjioMepara.
e) Conepikanue cepsl B OKaThINIaX BHIIIE, YEM B arioMepaTe.
f)  Conepxanue dpochopa B OKaTHIIIAX BHIIIE, YEM B arioMepare.
g) Ta3ompoHHIIaeMOCTh OKATHIIICH BBIIIIE, YeM arjioMepaTa
VYkaxuTe HECOOTBETCTBHE, €CIM OHO MMeeTcsl. TeXHOJormyeckas Iernoyka IpOU3BOICTBA
arjioMepara: COCTaBJIEHHE IMIMXTHI - I03UPOBAHNE KOMIIOHEHTOB — IMMOArOTOBKA KOMIIOHEHTOB
— CMEIlIMBaHNE — OKOMKOBAHUE — CIIEKaHUE — OXJIAKCHHE — TPOXOUEHUE
VYKaxuTe HECOOTBETCTBHE, €CIIM OHO MMeeTcsl. TeXHOJorudeckas Lernovyka MpOU3BOACTBA
OKaThIIIEH: JO3UPOBKAa KOMIIOHEHTOB — MOJATOTOBKAa KOMIIOHEHTOB — COCTABJICHUE HIMXTHI —
YBIIQXKHEHHUE - CMEIINBaHHE — OKOMKOBAHHUE — COPTUPOBKA MO KPYMHOCTH — OOKHT.
VYKaxuTe HECOOTBETCTBUE, eciau OHO uMmeercs. CIycTsi HEKOTOpOEe BpeMs Iociie Haudaia
mpolecca arjioMepalldd B CIIEKaeMOM  CJIO€ MOXHO BBIJCJIUTH HECKOJIBKO 30H,
PaCMOJIOKEHHBIX CBEPXY BHHU3: TOPEHUS TOIUIMBA — IOJOTpeBa — TOTOBOTO arjoMepara —
KOHJICHCAIIUH — CYILIKH — NEPEYBIAKHEHUS — UCXOTHOM HITUXTHI.
Boibepute Bapuant otBera. (Crnoco0® oOoramieHusi, OCHOBaHHBIH Ha  pazIUuUU
MMOBEPXHOCTHBIX CBOMCTB MHUHEPAJIOB, HA3bIBACTCH. . .
a) ¢dnorauuss  0) MarHUTHAS CeMapanys B) rPaBUTAIUS
BriGepute 0TBET U3 MpeaoKeHHbIX BapuanToB. Criocod oboramieHus Keae3Hou pyabl,
OCHOBAHHBIN Ha Pa3IMYUU IJIOTHOCTH MUHEPAJIOB — 3TO. ..
a) ¢pnorauuss  0) MarHWTHAS cemapanusi B) TPABUTAIIMS
Bribepute 0TBET U3 MpeAOKEHHBIX BApUaHTOB. UTO HE BXOJUT B COCTAB XKEJIE3HOU PYy/bI:
a) MUHepaibl MycTON mopoisl; 0) (Irock; B) kKele30coAepiKalue MUHEPAIIbl; T) BpeaHbIe
MIPUMECH; 1) TIOJIe3HbIEe TPUMECH

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

coJiepKaHue Jxenes3a 0oJbllle, YeM B UCXOIHOU pyae?
a) XBOCThl  ©) MPOMIIPOAYKT  B) KOHIIEHTpPAT
Bribepure npaBuiibHOE BbICKa3biBaHue. [IperMyIecCTBEHHO OKATHIIIN MPOU3BOJIAT

KHCJIBIMHU T10 CJIETYIOLIUM NPUYHNHAM:
a. 93TO — TpeOOBaHUS JOMEHIINKOB;
6. no0aBka OCHOBHOTO (it0ca HE MPETYCMOTPEHA TEXHOJIOTHEH;
B.  J00aBKa OCHOBHOTO (hiroca pa3y00KHBaeT OKAThIII;
r.  J00aBKa OCHOBHOTO (hJIroca yOpOKaeT OKaThIIIN;
1.  100aBKa OCHOBHOTO (hiroca yXy/IIaeT KaueCTBO OKAThIMIEH.

. Yto mponymeHo? Arinodabpuka COCTOUT U3 CIEIYIOIUX OCHOBHBIX OTCIICHHIMA:

a. moxarotoBku JKPC;
0. IOJArOTOBKH TOILIMBA;
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18.

19.

20.

MIOATOTOBKH U3BECTHSIKA;

CMECUTEINIBHOE;

CIIEKaTeIbHOE
[lepemenienue MUXTOBBIX MaTEPHAIOB BHYTPU ano(haOpHKH OCYIIECTBISAETCS
HOCPEICTBOM:

aBTOTPAHCIIOPTA;

X//1 TpaHCTIOPTA;

CUCTEMBI KOHBEHEPOB;

ITHEBMOTPAHCIOPTOM

Okcraycrep NnpeHa3HaueH JJIs:

3aKUTaHMSI IIUXTHI;

NepeMeleHus NalieT;

OTPOKU/IbIBAHHUS NAIJIET;

IIpococa BO3/1yXa;

BbIJIEJICHUS] BO3BPATa;

MOJIEP’KKH TTOCTOSIHHOM BBICOTHI CIIEKAEMOTO CJI0S;

3arpy3KH IIUXTHI Ha MMaJUIETHI.

VYcpenHenue NpoBOAUTCS C LENbI0 00ECTIeUeHMs CIEAYIONINX TPeOOBaHUM JOMEHIIMKOB
(BpIOEpHTE MPABMIIBHBIN OTBET, €CIIM OH UMEETCS):

HYXHO€ COJIEpKAHUE JKeNe3a;

HY>KHasi OCHOBHOCTb;

HY)KHasl KpYITHOCTb;

HY)KHOE COJIEpyKaHUE BPEIHBIX MpUMeceii;

HYXHO€ K0JIeOaHHEe XUMHUYECKOTO COCTaBa;

HY)KHasl BOCCTAHOBUMOCTb

Kakue nelicTBusi HEOOXOIMMO MPEANPHUHATH MPH BBOJEC B arjoOUIMXTy KOMIIOHEHTA,

COJIEPIKAIIETO TUTPOCKOTTMYECKYIO BIIATY:
00aBUTH TIPOIIECC CYIIKH;
n006aBuUTH (HITtoC;
JaTh MEHbIIIE BOJIbI IPU OKOMKOBAHHUU
N00aBUTh KOKCHUK;
HUYETO HE MPEIIPUHUMATE.

Heo6xoaumyro ra30nmpoHUIIaeMOCTh arjJOMEPaIlMOHHON MHUXThI 00€CIICUYNBACT CACTYIONTUN

aTan (BbIOEpUTE MPABUIIBHBIN OTBET, €CIIM OH UMEETCS):
a. JI03MPOBaHUE KOMIIOHECHTOB;

0. oOXJIaxieHHe;

B. COCTaBIICHHE IIMXTHI;

I. CMCIIMBAHHEC;

1. TPOXOYCHHUE;

€.  OKOMKOBaHHE.

HO6aBKa (l)J'IIOCEI IIpru COCTAaBJICHUU aFHOMepaHHOHHOﬁ INUXTBI IIPOBOAUTCA C ILCJbIO
obecreueHust CJICAYIOIHUX Tpe60BaHHI>i JOMCHIINKOB (BBI6epI/ITe HpaBHHLHLIﬁ OTBCT, €CJIN

OH UMeEeTCs):

a. HYXHOE CoJepKaHUe )Kelne3a;

0.  Hy)XHas OCHOBHOCTb;

B. HYXHas KPYIHOCTb;

I. HYXHOE COAep:KaHHe BPEAHBIX IPUMECEI;
1. HYXHOE KoJie0aHHe XUMUYECKOTO COCTaBa;
€. HyXHas BOCCTAHOBUMOCTb.

Kakoe TexHonornueckoe 38eH0 OTCYTCTBYET MPH MPOU3BOACTBE CHIPHIX OKATHIIICH B
Tapenb4aToM OKOMKOBATEIE U MMOYEMY:

a. JI03MPOBKa KOMIIOHEHTOB;

0. TOJIroToBKa KOMIOHEHTOB;



0RO

COCTAaBJICHUE ILIHUXTHI;
YBIIQKHEHUE;
CMEIINBAHMUE;
OKOMKOBaHHUE

COpPTUPOBKA 10 KPYIHOCTH

21. O60rameHHe MIPOBOJIUTCS C IEJBI0 O0ECTICUeHUs CISAYIONNX TPEOOBAHHUN JTOMEHIIUKOB
(BBIOCpUTE MTPABUIIBHBII OTBET, €CITH OH UMEETCS):

D A

HYXXHO€ COJEP KAHUE JKENe3a;

HY)KHasi OCHOBHOCTb;

HY)KHasi KpYITHOCTb;

HY)KHOE COJIEpKaHUE BPEIHBIX pUMecei;
HYXHO€ KOJIEOaHUE XUMHUYECKOIO COCTaBa;
HYy)KHasi BOCCTAHOBUMOCTh

22. KaKHe NeUCTBUSL HEOOXOIUMO NPEINPHUHSTH NPU BBOJE B AarjOIIMXTY KOMIIOHEHTA,
COJIEpIKALIETro THIPATHYIO Biary:

aE o

I

N00aBUTh IPOLECC CYILIKH;

n006aBUTH (HITEOC;

JaTh MEHBIIIE BOJIBI P OKOMKOBAHUU;
00aBUTH KOKCHK;

HUYETO HE MPEeANPUHUMATD.

23. MHcmpaBbTe BBICKa3BIBAHHMSI, €CITH HEOOXOIUMO:

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

CopepxaHue xee3a B OKaThIlax 00JIbIIE, YEM B arjoMepare.
['opsiuast MPOYHOCTH OKATHIIIEH BBILIE, UEM arjioMepara.
XoJioHas MPOYHOCTh OKATBHILIEH BBIIIE, YEM arjioMepara.
OCHOBHOCTB OKaThIIIIEH BBILIE, YEM arjoMepara.

CopepxaHue cepbl B OKaThIIIaX BhIIIE, YEM B arjiomepare.
Conepxanne ¢pocdopa B OKaTHIIIAX BBIIIE, YEM B arjoMepare.
l"a3onpoHHIIaeMOCTh OKATHINICH BBIIIE, YEM arjioMepara

24. BreiObepuTe OTBET M3 MPEIOKEHHBIX BapuaHTOB. [IpnunHa oOpa3oBaHus KUIAKOH (a3wl B
nporeccax OKyckoBanusi. JlaTh 0ObsicCHEHUs

1)
2)
3)
4)
5)

ropeHue TOIINBA;

MIPOCOC BO3/yXa Yepe3 CIOM ropsiei MNXThI;
peaKkiuu pas3ioKeHus: KapOOHATOB;

peakuu Mex1y TBepAbIMU da3zaMu;
MOBBILIEHUE TEMIIEPATYPhI MpoIlecca.

25. I/ICHpaBI/ITB BBICKAa3bIBaHHA, CCJIN HCO6XO,Z[I/IMO. [[aTL MOSICHCHUC KAKAOMY ITYHKTY.

a.
0.

B cocTaB muxTthI ais IIPpOU3BOJACTBA OKATBIIICH HE BXOOUT KOKC.

3axurareabHbIN T'OPpH arjoMallivHbl HIpEaAHa3sHA4YCH [JIs PpacCIlIaBJICHUS IHMHUXTbI Ha
CIICKAaTCIbHBIX TCJICKKAX.

Kene3nas pyda- 3TO HOJIE3HOC HCKOIIaCMOC, B KOTOPOM COJACPIKUTCA KEJIC3a bonee
30%

Hpouecc O6pa3OBaHI/I$I arijioMmepara Ha CIHCKATCIIbHBIX TECJICKKAX arjioMallnHbI
OCYIICCTBJIACTCA 3a CUCT MMPOCACBIBAHUS BO3YyXa YCPE3 cloi FOpHIJ.ICfI HIUXTBI CBEPXY
BHH3

XBOCTHI — 3TO MMPOAYKT I'pOXOUCHUS HETOOHBIN 110 KPYIIHOCTH.

C Touku 3pC€HHUA JOMCHHOTI'O IIpouecCa BBITOJAHCC UCII0JIb30BATh FOpr“II/Iﬁ arjoMepar

ITpu npoBeneHnH 1a60PATOPHBIX PaOOT MPOXOAUT 3aKpEIUIEHUE TEOPETUUECKUX 3HAHUH,
MOJIydeHHBIX Ha JieKuusax. Bce maboparopHble paboTsl B TOYHOCTH COOTBETCTBYIOT
IIPOMBIIIJIEHHBIM TEXHOJIOTUSAM IIPOU3BOJICTBA OKYCKOBAHHOTO ChIpbs. CTyqeHTaM MpeiaratoTcs
CIIEYIOLINE BU/IbI JIAOOPATOPHBIX 3aHATHI!

1. H3yuyenue koyieKIM1 0Opa31oB CHIPbIX MAaTEPHAIOB U MPOJTYKTOB JOMEHHOH IJIaBKU.
2. H3ydeHue 0CHOBHBIX 3aKOHOMEPHOCTEH Mpolecca arJoMepanuy.



w

N3ydenne nuHamMuky oOpa3oBaHMsl ChIPbIX OKATHILIEH B TapeIbuyaTOM OKOMKOBATEJIE.
Omnpenenenre MakCUMaJIbHOM KalWUISIPHOM BIArO€MKOCTH M KallMJUIIPHOTO JIaBJICHUS B
CJI0€ TOHKOM3MEJBbYEHHOIO KOHIICHTPATa.

OnpeneneHne HaNpaBieHUs KalOWUIIPHOIO JABJIEHUS B CJIOE€ TOHKOU3MEIbYEHHOI'O
KOHIICHTPAaTa M YIPOYHEHUs YBJIAXKHEHHBIX KOMKOB €ro 3a CYeT CWI KalWUIAPHOTO
JaBJICHUS.

Omnpenenenrne ra3onpoOHUIIAEMOCTH AarjiOMEpPAlMOHHOM IIKMXTHI U 3aBUCHUMOCTH €€ OT
BJI&KHOCTH M COJIEP’KAHMS B HEH BO3BpaTa.



ITPUJIOZKEHME 2

7 OIleHOUYHBIE CPEACTBA /IS MIPOBEAEHUS IPOMEKYTOUYHOM aTTECTAIUH
a) [liaHupyemble pe3yJbTaThbl 00y4YeHUsl M OIEHOYHbIE CPEJCTBA JIJIs MPOBEAEHHs MPOMEKYTOYHOIM ATTECTAIMN:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Inanupyemblie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

[TK-1: CriocoOeH BBITIOJIHATH TEXHOJIOTHYECKUE OTIepaIiH T10

MIOJIYYEHUIO METAJIIYPrUUECKON NPOAYKIIUH, €€ JaJlbHeNeill 00paboTke

[K-1.1

OCYHIGCTBHSIGT TCXHOJIOTHYCCKHUE OIICpalny

110

[IOJIyYEHHIO METaJUTyprH4eCKON

[IPOJIyKIIMH, €€ JajbHelel oopaboTke

HepequL TCOPETHYECCKUX BOIIPOCOB IJIA IIOATOTOBKH K IK3aMECHY

e

10.
11.

Onucarby TpeOOBaHUS JTOMEHIIUKOB, MPEIbIBISEMbIX K KaueCTBY arjiomepara u
OKATBIILIEH.

IlepeunciuTh KOMIOHEHTHI —arjIOMEpallMOHHOW IIHUXThI. YKa3aTh II€JIb BBOJA U
KPYITHOCTh KaXJ0T0 KOMIIOHEHTA.

Onucarp 3Tanbl MOJATOTOBKK  arJIOMEPAIMOHHON MIUXTHI K criekaHui. OOBSICHUTH
1eJTh KaXKI0TO dTana. YKa3aTh UCIOJIh3yeMOe 000pyI0BaHHE.

Onucartp pa3nuuus B TEXHOJIOTHIIX OKYCKOBAHMSI JKEJIE3HBIX PYJ M KOHIIEHTPATOB.
CocCTaBUTh TEXHOJIOTHUECKYIO TTOCIIEIOBATEILHOCTh MOJATOTOBKH JKEJIE3HBIX PYI K
JOMEHHOMU IIIaBKeE.

Onucatp BIMSIHUE OCHOBHOCTH arjioMepara Ha ero Ka4ecTBo.

OnucaTh TEXHOJIOTHIO MPOU3BOACTBA CHIPBIX OKATHIIICH. YKa3aTh HCIOJIb3yeMOE
000pyTI0BaHHKE.

OOBACHUTL  TEXHOJOTHI0 OOXura  OKaThlliell.  YKa3aThb  HCIOJIb3yeMOe
000pyTI0BaHHKE.

VYka3zaTp pa3ziauuus CBOMCTB arjioMmepara ¥ OKaTbIIIeH.

CriocoOblI MOBBIIIEHUS KAYECTBA arjioMepara.

TexHomornueckas 1enoyka MNpoU3BOJICTBA arjioMepaTa U OKaThILLIEH.

OOBACHUTH TEXHOJIOTHIO MPOU3BOJICTBA arjioMmepara ¢ 100aBKOM K arjomuxTe
JOJIOMHUTA KaK crioco0a MOBBIIICHHS KauecTBa arjiomepara.

Onucarp BIMSHUE OCHOBHOCTH arjioMepara Ha ero Ka4ecTBo.

OOBACHUTDH TEXHOJIOTHIO MPEBAPUTEIHLHOTO MOIOTPEBA IMIUXTHI KakK criocoda
MOBBIIIECHHS Ka4eCTBA arfioMepara U UHTEHCU(HUKAIIUU arIoOMEePallMOHHOTO
rporuecca.

OOBACHUTH TEXHOJOTHIO IBYXCIOMHOTO CIIEKAaHUs KaK Croco0a MOBBINICHUS




CrpyKTypHBIil
JJIEMEHT

KOMIICTCHII N

[Inanupyemble pe3ylbTaThl 00YUeHUS

OneHouHbIE CpeCTBA

KauecTBa arjoMmepara.
OOBSCHUTH TEXHOJIOTHIO TEPMOOOPAOOTKH arjiocreka Kak crioco0a MOBBIIICHUS
KauecTBa arjoMmepara.

OOBsIcHUTH BIUsHUE (HA30BOTO COCTAaBA arjioMepara Ha ero MPOYHOCTh

VYka3aTh KOHTPOJMpYEMbIE€ TTapaMeTphl arjioMepaliMoHHOTO Tporiecca. OOBICHUTH
HEO0OXOAUMOCTH KOHTPOJIS.

CocTaBUTh TEXHOJIOTHUECKYIO TOCIIEI0BATEILHOCTh MOJATOTOBKU JKEJIE3HBIX PYI K
JTOMEHHOMU IIIIaBKeE.

TexHomoTHs MPOU3BOJICTBA THOPUIHOTO arjioMepara.

Onpenenuty JOEWCTBUS, KOTOPHIMH HEOOXOJMMO HW3MEHUTh TEXHOJOTHYECKUN
MpoIlecc TPOU3BOJCTBA arjioMepara TpPH BBOJEC B arjoMIUXTy KOMIIOHEHTOB,
COJIepIKaIUX TUTPOCKOITUYECKYIO BIIAry.

OnpenenuTs HaApYIIEHUS B TEXHOJIOTHH MTPOHU3BOJCTBA arjioMepaTa MpH MOSBICHUH
B HEM HEYCBOMBILIEHCS U3BECTH.

OnpenennTe U3MEHEHHsI B TEXHOJIOTMYECKOM IIETIOYKE MPOMU3BOJACTBA arjiomMeparal
IIPU NOBBIIIEHUH JOJIA TOHKUX KOHIEHTPATOB B arjOMEPALMOHHOM IIHUXTE.

Kakue wn3MeHeHHs B TEXHOJIOTMYECKOW IIEeMOYKe  IPOM3BOJCTBA arjomeparal
HEO0OXOAMMO OCYIIIECTBHUTH /IS BHEIPEHUST TIpoIiecca TePMOOOpadOTKU

[IpumMepHbIe NpaKTHYECKHUE 32IaHUS ISl TOATOTOBKHU K IK3aMeHY

[To nmpeacTaBneHHOMY XUMHUYECKOMY cocTaBy onepeauTs Tuil JKPC u o1leHuTh ero 1o
TpeOOBaHUsAM JOMEHIIHUKAM. J[aTh peKOMEHIallHH.

Fe |[FeO |S P CaO |SiO2 | AlLO3 | MgO | n.mn | KpymHocTb,
MM

62 |23 0,05 |01 |25 51 14 0,8 0 1-20




CrpyKTypHBIil
JJIEMEHT

KOMIICTCHII N

[Inanupyemble pe3ylbTaThl 00YUeHUS

OneHouHbIE CpeCTBA

Fe |[FeO |S P CaO |SiO2 | ALO3 | MgO |mmnam | KpymHOCTb,
MM
56 /10,2 |005 |01 |75 2,1 6,4 2,3 0 1-20
— Omnpenenuts THIB (IFOCOB MO MPEACTABICHHBIM 00pa3aM
— OueHuTh COCTaB M KAUECTBO IIIJIaKa IO MPEICTABICHHBIM 00pa3iam.
— OmpenenuTs THITHI XKeNE3HBIX Py 110 IPEACTAaBICHHBIM 00pa3aM.
— BBINOJHATE  OLIEHKY JKEJNe3HOW  pyasl  cocTaBa, %. YCTaHOBUTH
MuHepanorndeckuil Tun pya. [lepecuntats coctaB Ha 100 %.
Fe FEO | Mn | P S SiO2 | AlO3 | CaO | MgO | IL.n.m.
34,20 | 43,86 | 1,16 0,03 |0,034 6,88 |[2,59 |296 |892 |31,31
50,40 0,50]0,12 10,070,018 | 13.60 | 290 |0.40 | 0.11 0,50

Kenezopynnas cmech B cootHomeHun 40 : 60 coctour U3 pyd, COAEPKAIIMX
cootBercTBeHHO 0,08 1 0,3% P20s5. Onpenenuts CpeHEB3BEIIEHHOE COJEpKaHUE
¢docdopa B pynHoii cmecH.

B kakom wu3 oxcumoB Mapradma MnOsz, MnO;, Mn3Os u MnO coaepxutcs
HanOoJIbIIIee 1 HAUMEHBIIIEe KOJTMIECTBO KHCIOPOa (B Kr).

B coipom cunepure conmepxkutca 34% Fe . OnpenenuTs coaepkaHHue Keje3a B
000X KEHHOM pyie.

3anacel MecTopokiaeHus | MaH T xene3Hol pyabl. Con. xenesa B pyne 34 %
, B uyryne 94 % ,motepu pynel npu noosiie 8 % . CKOJBKO 4UyryHa
MO>KHO BBIIIJIaBUTh U3 ATOU PY/BI.

B xenesnoii pyne conepxutcs 12% FeO wu 70% Fe20s3. Kakoso o0i1ee
COJIep’KaHUE IKelle3a B 9TOU pye.

CpaBHUTH TEXHOJOTHYECKHE [IEMOYKH MPOU3BOJICTBA arjoMepaTta o MnpeicTaBIeHHbIM
cxeMaM. OOBSCHUTD Pa3INuus B TEXHOJIOTHUIX




CrpyKTypHBIil
JJIEMEHT [Tnanupyemble pe3yabTaThl 00ydeHHS OneHouHbIE CpeCTBA

KOMIICTCHII N

— OOBICHUTH TEXHOJOTMYECKYIO LIENOYKY IPOU3BOJICTBA arjoMepara. YKazarb
OTJIEJIEHMS], UCIIOJIb3YEMbIE arperarbl

- Texnonornyeckas memoyka Kakoro mpoiecca ndoopaxena Ha cxeme? Jlatp
pacmudpoBKY MO3UITUAN

4 3 2 x  aascpce M
; ——




0) [lopsiTok MpoBeeHNsI MPOMEKYTOUYHOM ATTECTALMH, MOKA3AaTeIH U KPUTEPUH
OlleHUBAHMUSL:

[Ipomexxyrounasi aTTecTalysi MO AUCHUIUIMHE «Teopust M TEXHOJOTHS OKYCKOBaHHSA
KENE3HBIX Py/» BKIIOYAET TEOPETHUECKUE BOIPOCHI, TO3BOJISAIONINE OLICHUTh YPOBEHb YCBOCHUS
00yJaromuMucs 3HaHUH, U MPAKTHYECKUE 33aJaHUs, BBISBISIONINE CTENICHb C(OPMHPOBAHHOCTH
YMEHHUH U BIIAICHUH, TPOBOIUTCS B (DOpMeE SK3aMeHa.

DK3aMeH 10 JaHHOW JUCUMIUIMHE POBOAUTCS B yCTHOM hopme.

IMoka3aTeu U KPUTEPUH OLEHUBAHHUS IK3aMeHA:

— Ha OLEHKY «OTJIMYHO» (5 0ayuioB) — oOyyaroluiics AEMOHCTPUPYET BBICOKUN YPOBEHD
c(OPMHUPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEeMAaTH4YEeCKOe M TIIyOOKOe 3HaHue
y4eOHOTO Marepuana, CBOOOIHO BBHITIONHSAET IMPAKTUYECKHE 33JaHUs, CBOOOTHO ONEpUpyeT
3HAHHUSIMH, YMEHUSMH, TPAMEHSET UX B CUTYaIUSAX MTOBBIIIICHHON CII0)KHOCTH.

— Ha OIICHKY «Xopomoy» (4 Oamna) — 0oOydaroniuiics JEMOHCTPUPYET CpPEeIHUN YpPOBEHBb
C(OPMHUPOBAHHOCTH KOMITCTCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENbHBIC OMIMOKH, HETOYHOCTH, 3aTPYJHECHUS TIPU aHATUTHIECKUX OTIEPAIHAX, IEPEeHOCe
3HAHWI U YMEHUH Ha HOBBIE, HECTAHAAPTHBIC CUTYAIHH.

— Ha OIIEHKY «yJIOBJIETBOPUTEIBHO» (3 Oaia) — 00yJaronuics IeMOHCTPUPYET MTOPOTOBBIM
YpOBEHH C(HOPMUPOBAHHOCTH KOMIIETEHIIUN: B XOJI¢ KOHTPOJEHBIX MEPOTPUATHI TOMYCKAIOTCS
OIMOKH, TPOSBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWH, YMEHHH, HABBIKOB, OOyUJaromuncs
WCIIBITBIBACT 3HAYUTEIBHBIC 3aTPYTHCHUS MPH ONCPUPOBAHMH 3HAHUSAMH H YMEHUSMHU TIPU HX
MIepeHOCe Ha HOBBIE CHTYaITUH.

— Ha OIEHKY «HEYIOBJIETBOPUTEIHHOY (2 Oamta) — oOy4aronuiics JeMOHCTPUPYET 3HAHHS HE
6onee 20% TeopeTHUecKOro MaTepuasa, JOMyckaeT CyllleCTBEHHbIE OIIMOKH, HE MOKET MOKa3aTh
MHTEJJIEKTyaJIbHbIE HaBBIKU PELICHUS IPOCTHIX 3a/1a4.

— Ha OIICHKY «HEYIOBIETBOPUTEIHHOY (1 0amr) — oOyJaromuiicsi He MOYKET MoKa3aTh 3HAHUS HA
YpOBHE BOCIPOM3BECHUS U 00bsICHEHUS HH(OPMAIH, HE MOKET TI0Ka3aTh MHTEJUIEKTYaJIbHbIE
HAaBBIKU pELIEeHUs MPOCTHIX 3a/1a4
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