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Jluer akTyanmsanuu padodeii nporpaMmbl

PaGouas IporpamMma repecMotpena, o0cyxk/ieHa i onobpena s peamusanuu B 2020 - 2021
y4e6HOM rofy Ha 3acefanuu Kadeapel MeTauryprud ¥ XMMHYECKUX TEXHOJIOTHIA

Tporokon ot 37 Wr N 7
3asB. xadenpoii < A.C. Xap4eHko

PaGoyas mporpaMma rnepecMoTpeHa, 00CyxaeHa 1 oj00peHa 1 peanuzanuu B 2021 - 2022
yue6HOM rojty Ha 3acefanuy Kadeapbl MeTarypriau i XMMUYECKHX TEXHOIOTHH

[TpoToxom oT ___ 20 . Ne
3aB. kadenpoit A.C. XapueHko

Pabouas mporpaMma epecMoTpeHa, o0cyxaeHa i ofo0pena /urs peamnsanuu B 2022 - 2023
y4eOHOM rojy Ha 3acemanuu Kadeapsl MeTamTypruu i XMMHYECKHX TEXHOJIOTHH

IMporokon oT 20 1. Ne

3aB. kadenpoit A.C. Yapqeﬂxo

Pa6ouas porpaMma nepecMOTpeHa, oocysKIeHa u oxobpena Jurst peanusanuu B 2023 - 2024
y4eOHOM rofy Ha 3acefaHuu Kadenpsl MeTauryprui U XMMHYECKHX TEXHOJIOTHH

IIpotokom or ___ 20 . Ne
3ag. kadenpoit A.C. XapueHko




1 Iles1u ocBOEHUSI AMCUMILTUHBI (MOZYJI51)

Henssmu  ocBoeHUs AUCHUIUIMHBI «OCHOBBI  METaJUTyprH4€CKOr0  MPOU3BOJICTBAY
SBIISIIOTCS: Pa3BUTHE Yy CTYJICHTOB JIMYHOCTHBIX KadecTB, a Takke (HOpPMHpPOBAHHE
oOmenpodeccuoHaIbHBIX U MPO(eCcCHOHANBHBIX KOMIETEHIIUN B COOTBETCTBUU C TPEOOBAHUSIMHU
®I'OC BO mno HampaBienuto mnonaroroBkn 22.03.02 Meramryprus; mpuoOpeTeHue
00y4JalmUMHUCS 3HAHUH TEOPETUYECKHX OCHOB W MPHUHIMIIOB NPAKTHUYECKON pealn3aiuu
COBPEMEHHBIX CITOCOOOB ITPOU3BOJICTBA YSPHBIX M I[BETHBIX METAJIIOB.

2 MecTo TUCHMIJIMHBI (MOIYJIsI) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOorpaMmmMsbl

Juctuninmaa OCHOBBI METAJUTYPrHUE€CKOTO IMPOU3BOACTBA BXOAUT B 0a30BYHO0 YacTh
y4eOHOT0 TUIaHa 00pa30BaTEIbHON MPOTPAMMBI.

Jnst  w3ydeHHWsT  IUCUMIUIMHBI ~ HEOOXOIWMBI  3HaHWsSI  (YMEHHUsA,  BIAJCHUsN),
c(hOpMUPOBAHHBIE B PE3yIbTATE U3YUCHUS TUCIUILTNH/ IPAKTUK:

Maremartuka

dusuka

AHanm3 4uciI0Bor HHPOPMAITHI

Nudopmartrka 1 nuHGOpMaIIMOHHBIE TEXHOIOTHH

dusnyeckass XuMus

Xumus

3HaHus (YMEHUS, BIAJICHUS), MMOTYYCHHBIE IPU M3YUYCHUH JaHHOW JUCHIUIUIHHBI OYIyT
HEOOXOIUMBI JIJIS1 U3YUESHUSI AUCIUTLINH/TPAKTHK:

Meramtypruueckas TEIJIOTEXHUKA

MonenupoBaHue MPOIECCOB U 00BEKTOB B METAILTYPIHH

[InanupoBaHue SKCIEpUMEHTA

[ToaroToBKa K 3aIIKTe U 3aIIUTA BBITYCKHOW KBaNU(UKAIIMOHHON paOOTHI

3 Komnerenuun odyuarwmierocs, opMupyemMbie B pe3yJabTaTe 0CBOCHHS

AUCHHUILINHBI (MOAYJISA) U IVIAHUPYEMBbIe Pe3yabTaThl 00y4eHH s

B pesynbrare ocBoeHHMs AMCUUIUIMHBL (MOZyis) «OCHOBBI METaJUTyprHyecKoro
IIPOM3BO/ICTBA» 00YyUaIOLINICs JOHKEH 00J1a1aTh CIIETyOIMMHA KOMIETCHIIUAMU:

CTpyKTypHBIi [Tnanupyembie pe3ysibTaThl 00yUeHUs
DJIEMEHT
KOMIIETEHIINH
OIIK-2 TOTOBHOCTBHIO KPUTUUECKH OCMBICITMBATh HAKOTUICHHBIN OMBIT, U3MEHSTH MIPU

HE00X0IMMOCTH NMPOo(UIb CBOCH MPpOoheCCHOHATTBHON IEATEIIbHOCTH

3HaTh OCHOBHBIE XapaKTEPUCTUKH ITPOJTYKTOB YEPHOU U IBETHOW METAJUTYpPIHH:
qyryHa, CTaju, (heppoCIIaBoOB, AIIOMUHMS, ME/IU, HUKEIS; MECTO
IIPOM3BOJICTBA YEPHBIX METAJIJIOB B C(epe YeI0BEUECKOH NeATETbHOCTH;
TpeGoBaHuUs K MPO(PECCHOHATBHOMN NesITeTbHOCTH PAOOTHUKOB YEPHOM
METaJUTy pruH

YMetb OILICHUBATh (PU3UKO-MEXaHMUECKHE CBONCTBA MaTEpUAJIOB U MPOIYKTOB
METaJUTyprUyeCcKOro Mpou3BOJICTBA; paboTaTh ¢ MHPpOpMaLUE 0 mporeccax
U arperaTtax IpoU3BOJCTBA; KPUTUUYECKU OCMBICIUBATE COCTOSIHUE U Iy TH
Pa3BUTHUS METAJULyPrUUECKOro IPOU3BOICTBA

Bnagers OCHOBHBIMH METOJIAMU aHaJIN3a HAYYHOU JIUTEPaTyphl B 00JIACTH
METaJUTypruuecKoro Mpou3BOJCTBA; MPO(ECCHOHAIBHBIM S3bIKOM B
00JIaCTH TEOPUH METAJUTYPrUUECKUX MPOIIECCOB

OIIK-3 CIOCOOHOCTBIO OCO3HABATH COLMANIBHYIO 3HAYMMOCTh CBOEH Oyymiel nmpodeccun




3HaTh

POJIb METAITYPIHH B Pa3BUTHUH OOIIECTBA U SKOHOMHKH CTPaHbI, PETHOHA
ropoJia; COBPEMEHHOE COCTOSIHUE METAJLTyPTUYECKON OTpaciy; POOIEMbI U
MEPCIIEKTUBBI PA3BUTHS METAITYPIHU TOPO/Ia, PETHOHA, CTPAHbI U
3apyOexbs

YmeTpb OCO3HABaTh COIMAIBHYIO 3HAYMMOCTE MPOPECCHUH METAJLTypra; BhIJICISITh
CBOE TMOJIOKEHHE CPeIn APYTUX MPOQeCcCHii; U3MEHSITh NMPO(HIL CBOCH
paboThI B ipotiecce mpodecCuOHATBHOM IeATeTbHOCTH

Bnanets UH(pOpMaIKEH O CHIPbEBBIX M TEXHUYECKHX 0a3aX METAJLTyPru4ecKoro

MIPOM3BO/ICTBA; HABBIKAMU IMOMCKA HAYYHOH U TEXHHUUYECKON HHPOPMAITUH T10
HamnpasieHuto "Metamtyprus"

[TK-10 criocoOHOCTBIO OCYILECTBIISTh M KOPPEKTUPOBATH TEXHOJIOTHYECKHUE IPOLIECCHI B
METaJUTyprHH U MaTepruanoo0padoTke

3HaTh

OCHOBHBIC 3aKOHOMEPHOCTHU (1)I/I3I/ILICCKI/IX, (1)I/ISI/IKO'XI/IMI/I‘ICCKI/IX U TCIIJIOBBIX
MponecCoB; 0COOEHHOCTH KOHCTPYKIUHU arperaTroB, CpCACTBa KOHTPOJIA U
yYhpaBJI€HUA METAILTYPrud€CKUM IIPOU3BOJACTBOM

YmMmers

XapaKTepu30BaTh TEXHOJOTHUECKUE MPOLIECCH B METALTYPIUH; BHIOMPATh
YIIPaBJIAIOIIME BO3ICHCTBYS; KOPPEKTUPOBATH TEXHOJIOIMUYECKUE
rapameTpsl

Bnanets

HAaBBIKAMU pacyeTa apaMeTpoB TEXHOJIOIMYECKOrO MPOLECCa;
nH(popMalel 0 COBPEMEHHBIX METAJITYPrHUeCKUX TEXHOJIOTUSAX U

crocodax KOPPCKTHUPOBKHU TCXHOJOT'MYCCKUX MTApaMETPOB




4. CTpyKTypa, 00bEM H coep:kaHNe TUCHUIIMHBI (MOAYJIST)
OO0mast Tpy10eMKOCTh AMCLUIUIMHBI COCTABIsAET S 3aueTHbIX enuHuIl 180 akan. yacoB, B TOM

YHUCJIC:

— KOHTaKTHas paboTta — 72 akaj. 4acoB:
— aynuTopHas — 68 akaj. 4acos;
— BHEAyAUTOpHAs — 4 aKkaJi. 4acoB

— caMOoCToOsTeIbHAsI paboTa — 72,3 akaJi. 4acoB;

— MMOATOTOBKA K 3K3aMeHy — 35,7 akaj. yaca
dopma aTTecTalnH - 3K3aMeH

Paznen/ Tema
JACLAILIAHEI

Cemectp

AynuTtopHas
KOHTaKTHas pabora
(B akan. yacax)

Jlek.

1a0.

3aH. 3aH.

MIPAaKT.

CamocrogrenabHas
paboTta cTymeHTta

Bun
CaMOCTOSITEIIbHOM
paboThI

dopma TeKyIero
KOHTPOJIS
YCIIEBa€MOCTH U
MPOMEKYTOUHOMN
aTTecTaluu

Kon
KOMIIETEHIIMH

1. Pazgen 1. Ilpou3sBoacTBo
9IyTyHa B JIOMEHHBIX ITe4ax

1.1 CrIpbeBble MaTepuabl
JOMEHHO¥ TUIaBKH M UX
HOATOTOBKA

6 8/411

12

N3yuenne
yueOHOM, HayyHOH
U CIIPaBOYHOM
JUTEPATYPHI 110
Teme
JUCLIUTUIAHBI.
Pa6ora ¢
3JIEKTPOHHBIMU
OoubImoTeKamMH.

IIpomesxyTouHBII
3ader

OIIK-2,
OIIK-3, TIK-10

1.2 KoHcTpyKIust
JIOMEHHOM 1eyu

4 4/21

Nzydenne
yueOHOM, Hay4yHOH
W CIIPaBOYHOMN
JUTEPATYPHI 110
Teme
JTUCLIUTUIAHBI.
Pabora ¢
3JIEKTPOHHBIMHU
OubIroTEKaMHU.

3amura
nabopaTopHOH
paboter Ne 1.1

OIIK-2,
OIIK-3, TIK-10

1.3 JToMeHHBI Tipoliecc

8 6/2U

16

Uzydenne
yueOHOM, HayuHOM
W CIIPaBOYHOMN
JIUTEPATYPHI MO
Teme
JTACIUTUTAHBIL.
Pabora ¢
JNEKTPOHHBIMU
OnbIMoTeKaMu.

VYcerHbI# ompoc

OIIK-2,
OIIK-3, TIK-10

Wroro no pazneny

18 | 18/81

36

2. Pazgen 2. TIpou3BoncTBo
CTaJIM M [IBETHBIX METAJIOB

2.1 O61iue 0CHOBBI
CTaJeIIaBIILHOTO
MIPOM3BOICTBA.

2 2/21

W3yuenue
yueOHOM, Hay4HOH
U CIIPaBOYHOM
JUTEPATyPHI MO
Teme
JACIUTUTAHBIL.
Pa6ora ¢
JIEKTPOHHBIMU
OoubImoTeKaMH.

3amura
nabopaTtopHoit
paboter Ne 1.2

OIIK-2,
OIIK-3, TIK-10




2.2 KonBeprepHoe
MIPOHM3BOJICTBO CTAJIH

6/211

N3zyuenne
y4eOHOM, HayYHOH
U CIIPABOYHOU
JUTEPATypPHI 110
TeMe
JUCLUIUINHBIL.
Pabora ¢
2JIEKTPOHHBIMU
OubIMoTeKaMH.

YcrHBI ompoc

OIIK-2,
OIIK-3, TIK-10

2.3 MapTeHOBCKOE
HPOM3BOJICTBO CTAIIH

N3yuenne
yueOHOM, HayyHOH
U CIIPaBOYHOM
JUTEPATYPHI IO
Teme
JTACIUTUTAHBIL.
Pa6ora ¢
JIEKTPOHHBIMU
OubIMoTEKaAMH.

3amura
nabopaTtopHoi
paboter Ne 1.3

OIIK-2,
OIIK-3, TIK-10

2.4 BrImiaBka cTajiu B
QJICKTPUYCCKHUX IT€Yax

Uzydenne
yueOHOl, HayuHOM
U CIIPaBOYHOMN
JUTEPATYPHI IO
Teme
JTACIUTUTAHBIL.
Pa6ora ¢
INEKTPOHHBIMHU
OHMOIHOTEKAMH.

3amura
1mabopaTOPHBIX
pabot No 2 u Ne 3

OIIK-2,
OIIK-3, TIK-10

CTaJIn

2.5 Kosmreas 00paboTka 2 29U

Uzydenne
yueOHOM, HayuHOH
W CIIPaBOYHOMN
JIUTEPATYPHI MO
TeMe
JTACIUTUTAHBIL.
Pabora ¢
JNEKTPOHHBIMU
OnbIMoTeKaMu.

VYcerHbI# ompoc

OIIK-2,
OIIK-3, TIK-10

2.6 PasnuBka cranu

Nzyuenue
y4eOHOi1, Hay4HO!
U CIIPaBOYHOU
JIUTEPATYPHI 110
Teme
JCIATUTAHBL.
Pabora ¢
3JIEKTPOHHBIMHU
OnbIMoTeKaMu.

3amura
nabopaTopHOH
pabotsl Ne 4

OIIK-2,
OIIK-3, IIK-10

HUKEJIA U aTFOMUHUA

2.7 Meramnyprust My,

N3zyuenue
y4eOHO#, Hay4YHO
U CIIPaBOYHOU
JIMTEPATyPBI MO
Teme
JACIUTUTAHBL.
Pabora ¢
JNEKTPOHHBIMU
Onbarorexamu.

KonTponpnas
pabora

OIIK-2,
OIIK-3, IIK-10

Wroro no pazneny

16 | 16/61

36,3

Uroro 3a cemectp

34 |34/141

72,3

OK3aMCH

Hroro o pucruminHe

34 [34/141

72,3

OK3aMCH

OIIK-2,0I1K-
3,JIK-10




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C menpl0 peayM3alidl KOMIETEHTHOCTHOTO TIOAXO0Ja, a Takke (GopMHUpOBaHUS W
pa3BuTHUA TPO(YECCHOHATBLHBIX HABBIKOB OOYYAIOMIMXCS PEaTM3yIOTCS CIEAYIONIUE CPEICTBa,
CHOCOOBI I OPraHU3AIMOHHBIE MEPOTIPUSITHSL:

- U3yYeHHE TEOPETUYECKOTO MaTepualia TUCHMIUIMHBI Ha JICKIHSIX C HCIIOJIb30BaHHUEM
KOMITBIOTEPHBIX TEXHOJIOTHH;

- CaMOCTOSATEIbHOE HW3yYeHHE TEOPETHYECKOT0 MaTepuayia JUCHHUIUIMHBI ¢
UCTIOJIb30BaHUEM METOMYECCKHX Pa3padOTOK, CIIeUAIbHON Y4eOHON U HAyYHOU JTUTEePaTyphl,

- ¢dopmupoBanue u pa3BuUTHE MNPO(PECCHOHAIBHBIX HABBIKOB OOYYarOMIMXCS Ha
71a00paTOPHBIX 3aHATHUSIX.

B wu3NOXKEeHMH JIEKIMOHHOTO MaTepualia M IpPH MPOBEACHUH OOYyYaromuUXcs Ha
7a00paTOPHBIX 3aHATHIX MPEIONIaracTcsi epexoa OT PENPOILyKTHBHBIX METOJOB O0OyUEHUS K
YaCTUYHO-TIONCKOBBIM M HCCIICJIOBATEIIbCKUM  METOJAM, pPa3BUBAIOIIMM  JIOTHUECKOE,
TEOPETUYECKOE MBIIIJICHHE, YMEHHE apryMEHTHPOBATh M OTCTauBaTh COOCTBEHHOE MOHMMAHHUE
Bo-mipoca. C 3TOH IIeNbI0 BO3MOXHO HCIIOJIb30BAaHHE METOJOB IBPUCTHYECKHUX BOMNPOCOB U
OpaiiHCTOpMUHTA (MO3TOBOM aTaKH).

[Tpu npoBeaeHNN Ta0OPATOPHBIX 3aHATHH MPEIOIaraeTCs HCIOIb30BaHUE TEXHOIOTUI
B3aUMOOOYYCHHUSI.

CamocrosrenbHas paboTa CTYACHTOB JOJDKHA OBITh HAIpaBieHAa Ha 3aKperuicHHe
TEOPETUYECKOT0 MaTepualia, U3JI0KEHHOTO MPETo/IaBaTelieM, Ha MPOpPadOTKy TEM, OTBEACHHBIX
Ha CaMOCTOATEIbHOE HM3yYeHHE, Ha TOJATOTOBKY K JaOOpaTOPHBIM 3aHSTHSIM, MOJITOTOBKY K
UTOTOBOM aTTECTAIINH.

B xope 3aHsaTHIA IpeanoaaraeTcs UCIOIb30BaHNE KOMIUIEKCAa MHHOBAIIMOHHBIX METO/IOB
AKTUBHOTO OOYYEHUS CTYJICHTOB, BKJIFOUAIOIIETO B CEOS:

- co3maHue TPOOJIEMHBIX CHUTyallMii C TOKa3aTeIbHBIM pPEIICHHEM IPOOJIEMBI
nperno/iaBaTeseMm;

- CaMOCTOSITEIbHYIO TIOMCKOBYIO JI€STEIBHOCTh B pEIICHUH YYEOHBIX MpooieMm,
HaIpaBJIIEMYIO IIPEIo/IaBaTelieM;

- CAMOCTOSITENIFHOE pelIeHe MPOOIeM CTyIEeHTaMH 1101 KOHTPOJIEM ITPETIO1aBaTEs.

Peanuzanusi WHHOBAIIMOHHBIX METOJIOB OOYYEHHUS BO3MOXHA C WCIIOJIB30BaHUEM
CJICYIOLINX ITPHEMOB:

- MHCTPYKTX CTYJCHTOB IO COCTaBJICHHIO TAOJHII, CXeM, TpadHuKOB C MPOBEICHHEM
MOCJIEYIOIIETO UX aHAIN3a;

- TNpUMEHEHHE pPEKOMEHJIAIMi 10 COCTaBJICHUIO TE3UCOB M KOHCIEKTOB TIO
MPOYUTAHHOMY MaTepHAITY;

- packphITHE TpernojaBarejeM NPUYMH M XapaKTepa Heyaad, BCTPEYAIOUIMXCS TpPH
perieHny npoodem;

- ISMOHCTPAIUS ATbTEPHATUBHBIX TOJXO0JIOB K PEIICHUIO KOHKPETHOU MTPOOJIEMBI;

- QaHAJIU3 TIOJTYYEHHBIX PE3yJIbTATOB U OTHICKAHNE TPAHMIL MX IIPUMEHUMOCTH;

- ICTIOJIb30BaHUE 3aIaHUH JJIs1 CAMOCTOSTEIBHOM pabOThI ¢ H30BITOYHBIMU TAHHBIMH.

6 YueOHO-MeTOIHYECKOE 00ecTiedeHHE CAMOCTOSITeJIbHOI PadoThI 00y4arOIInXCst
[IpencraBneHo B mpuioxeHuu 1.

7 OueHoOYHbIe cpecTBA VISl IPOBeAeHUs IPOMEKYTOYHOM aTTecTAlUH
IIpencraBneHs! B IPUIIOKEHUH 2.

8 YueOHO-MeTOAMYecKOe H HH(POPMALIMOHHOE 00ecTeueHrue THCIIUTITHHBI (MOTYJIs1)
a) OcHoBHas JIUTEpaTypa:
1. OCHOBBI METALTYprHYECKOTO MPOM3BOACTBA : yueOHuK / B.A. bureces, K.H.



Bno-sun, B.M. Konokonbies, B.M. Canranuk. — Cankr-IlerepOypr : Jlanp, 2017. — 616 c. —
ISBN 978-5-8114-2486-3. — Tekct : 3neKkTpoHHBIH // DneKTpOHHO-OMOIHOTEYHAsT CHCTEMa
«Jlanpy : [caiit]. — URL.: https://e.lanbook.com/book/90165 (mara o6parenus: 25.09.2020).
— PexxuM goctyma: Jjis aBTOpU3. TTOIL30BaTENEH.

0) JlonotHUTeILHAS JINTEPATYypa:

0) JlononHUTENBHASA TUTEPATYPA:

1. Usnes, C.A. MeTtajuryprudeckie TEXHOJOTHH. MeTauryprus 4€pHbIX METAJUIOB .
yuebnoe nmocodue / C.A. Usnes, M.I1. KitoeB. — Mocksa : MUCHUC, 2017. — 45 c. — ISBN
978-5-906846-57-0. — TekcT : 2eKTpOHHBIH // DIeKTpOHHO-OMOIMOTEUHAs cucTeMa «JIaHby :
[caiiT]. — URL.: https://e.lanbook.com/book/108106 (maTta oOpamenus: 25.09.2020). — Pesxum
JOCTyTa: Ui aBTOPH3. MOJIb30BaTENCH.

2. be3bopozos, H0. H. MapkupoBka craneii u cruiaBoB: Y4eOHoe nmocobue / be3do-pomos
I0.H., T'ammaxmeroB P.H., Yankun WN.A. - KpachHosap..COY, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Texcr : AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/967378 (marta obpamenwus: 25.09.2020)

[Tepuoanueckas rmeyatb (KypHaIIbI):

1. Hay4Ho-TeXHMYECKUII U HAy4YHO-IPOM3BOACTBEHHBbIN XypHan "M3Bectus Bricuimx
Yuebubix 3aBenenuii. Uepnas Meramnyprus". — URL: https://fermet.misis.ru/jour/index

2. Hay4HO-TeXHHWYECKMH M MPOU3BOACTBEHHBINH KypHan «Meramrypr». — URL:
http://www.metallurgizdat.com/index.php

3. HayuHo-TexHMYECKHIl, NPOU3BOACTBEHHBIH U Y4YEOHO-METOJUUECKUI >KypHa
«[IpousBozacteo nmpokata». — URL: http://www.nait.ru/journals/index.php?p_journal_id=7

4. Hayunsrii )xypran «Cramsy. — URL: http://www.imet.ru/STAL/

5. HayuHo-TeXHHWYeCKMH U TPOU3BOACTBEHHBIN KypHan «Y€pHas Meramryprus.

bronerenb  Hay4yHO-TEXHMYECKOM W JKOHOMMYeckod  uHpopmammm». —  URL:
https://chermetinfo.elpub.ru/jour
6. Hayunsrit KypHaI «YeépHrble METAJIIIBD». — URL:

https://www.rudmet.ru/catalog/journals/5/

7. Journal of Chemical technology and metallurgy (>kypHan XuMU4eCKO# TEXHOJIOTHU U
metatyprun). — URL: https://dl.uctm.edu/journal/web/home

8. Hayunwnii xypunan «Bectnuk MITY wum. TI''M. HocoBa». — URL:
http://vestnik.magtu.ru/

9. Cneunanu3upoBaHHBIA HAYYHO-TEXHUYECKUN KypHan «JIuTeiiHoe Mpou3BOACTBO. —
URL: http://www.foundrymag.ru/

10. HayuHo-TexHuueckuii  KypHai «JIuteimuk ~ Poccumny». — URL:
http://www.ruscastings.ru/work/396/6988

B) Meroanyeckue yKazaHus:

Konecuukos 10.A., bBynanos b.A., Ctonspos A.M. Metajnypruyeckue TEXHOJIOTHH B
BBICOKOITPOU3BOIUTEILHOM KOHBEPTEPHOM 1iexe: - Maruutoropck: M3a-80 Marauroropcek. roc.
TexH. yH-Ta uM. ['.11. HocoBa

r) [IporpammHoe o6ecneuenue u UnTepHeT-pecypcebi:


https://e.lanbook.com/book/90165
https://e.lanbook.com/book/108106
https://new.znanium.com/catalog/product/967378
https://fermet.misis.ru/jour/index
http://www.metallurgizdat.com/index.php
http://www.nait.ru/journals/index.php?p_journal_id=7
http://www.imet.ru/STAL/
https://chermetinfo.elpub.ru/jour
https://www.rudmet.ru/catalog/journals/5/
https://dl.uctm.edu/journal/web/home
http://vestnik.magtu.ru/
http://www.foundrymag.ru/
http://www.ruscastings.ru/work/396/6988

IIporpammHoe o6ecnneyenne

Haunmenosanue I10 Ne norosopa Cpok neiicTBUS NULIEH3UU
MS Windows 7

Professional(mna  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s |[-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip cB00OOAHO pacrpocTpansemoe [10 OCCCPOUHO
FAR Manager c¢B000HO pacapocTpanseMoe 110 0ECCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HazBaHue Kypca Cchlika

DnekTpoHHas 0a3za mepuoanveckux u3nanuii East View

Information Services, OO0 «MIBUC» hitps: //dlib.eastview.com/

Hanuonanpnas MH(POPMALMOHHO-aHAIUTHYECKas URL:
cucreMa — Poccuiickuii MHIEKC Hay4YHOTO LIUTUPOBAHHUS '

(PVHLI) https://elibrary.ru/project risc.asp

[Touckoras cucrema Akanemus Google (Google Scholar) |[URL: https://scholar.google.ru/

Wndpopmannonnas cucreMa - EnnHoe OKHO aocTyma K

URL: http://window.edu.ru/
HH(OPMAIIMOHHBIM peECYpcaM

denepanbHOE rOCy/IapCTBEHHOE OF0/KETHOE
yupexnenne «DenepanbHblii nHCTUTYT mpoMbinendoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTIY

9 MaTepHaJILHO-TEXHHYECKOE o0ecneuyeHne JUCIUIIIMHBI (MOAYJIf)

MaTepI/IaJII)HO-TCXHI/I‘-ICCKOC o0OecIieucHue JUCHUIIIINHBI BKJIIFOYACT:



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

1. YueOHast ayauTopust 1Jisl MPOBEJCHUS 3aHIATHH JICKIIMOHHOTO TUTIA OCHAIIICHA:

- TEXHUYECKHMMH CPEICTBAMHU OOyHYEHUs, CIYyXAIlUMH JUIs MPEICTaBICHUS y4eOHOH
UHPOpMaUU OOJIBIION ayAUTOPUH: MYJIBTUMEIUHHBIMU CPEICTBA XPAaHEHUS, Iepenadd
npecTaBiIeHus yueOHON nH(pOopMaIHH;

- CTICIIMATTU3UPOBAHHON MEOETBIO.

2. VYuebHas ayauTopus Ui TpOBeNEHHUs JaOOpaTOPHBIX 3aHATHH OCHAICHA
71a00paTOPHBIM 000PYOBAaHUEM:

- YCTaHOBKH 110 MOJICJIMPOBAHHIO CTAJICTNIABMIIBHBIX MTPOIIECCOB;

-MOJETH ISl W3yYeHUs ONTUMAILHOTO pEeXHMa 3arpy3Kd MaTepHajioB B TeUb H
ONITUMAJILHOTO PACTIPEICICHUEM CII0S IIMXTOBBIX MAaTEPHAJIOB Ha KOJIOIIHUKE;

- MOJICITb JUTsl M3YYCHUS (PU3HYECKOTO COCTOSTHHSI 30HBI TOPEHUS;

- MOJENH JJIi U3YYEHHUsS yCIOBUU HENPEPHIBHOTO JIBUKECHUS MATEPUAIIOB B JIOMEHHOU
NICYH U OTPEACIISIONICH POJIH CHIIOBOTO B3aUMOICHCTBHSI TIOTOKOB ITUXTHI M Ta3a;

- YCTaHOBKH JUTSI U3yYeHHS (PU3UUECKUX CBOHCTB MaTepPHAaJIOB;

- MOJICITH 10 H3YYCHHIO POBHOCTH CXO/1a IIIUXTHI;

- CHIEMAIN3UPOBAHHON MeOebIO.

3. YuebOHast ayuTOpHs Ui TPYIIIOBBIX U UHIWBUAYAIBHBIX KOHCYJIBTAIIMH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOYHOM aTTECTAllMU OCHAIIICHA!

- KOMITBIOTepHO# TexHHKOH ¢ maketom MS Office, ¢ moakiroueHuem k cetu « IHTEpHET
U C JIOCTYTIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEeNbHYIO CpEly YHUBEPCUTETA,

- CIIeMAIM3UPOBAHHON MEOEIIBIO.

4. TTomemieHue AJII CAMOCTOSTEIILHOU padOThI OCHAIIEHO:

- KOMITBIOTepHO# TexHKKOH ¢ makeTom MS Office, ¢ moakiroueHuem k cetu « IHTEpHET
¥ C JIOCTYTIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEeNbHYIO CpEly YHUBEPCUTETA,

- CTIeMAIM3UPOBAHHON MEOECITBIO.

5. Tlomemenue ans XpaHeHHS W NPOQPMIAKTUYECKOTO OOCTYXKHBAaHUS Y4eOHOIrO
000pyTI0BaHUS OCHAIIICHO:

- CIIeLMAIM3UPOBAHHON MEOEIBIO: CTeNIaKaMU ISl XpaHEeHHs y4eOHOro 000pyA0BaHMS;

-HHCTPYMEHTaMH JJIsl PEMOHTA Y4eOHOTO 000pyT0BaHHS;

- ikadamu i XpaHeHus! yueOHO-MEeTOMYECKON IOKYMEHTAIUU U MaTepUalloB.



MHNPUJIOXEHHUE 1
6 YueOHO-MeTOAUYECKOE o0eceYeHrne CAMOCTOSITEIbHOM PadoThl 00y4aloIMXCs

AynuTopHas caMOCTOsITeNIbHAs paboTa 00y4aromUXCs OCYIIECTBISAETCS Ha JIAOOPATOPHBIX
3aHATHAX B BUJE BBITOJIHEHUS JTa0OPATOPHBIX pabOT M pemIeHHs 3a/ad, B KOTOPBIX COYETAIOTCS
AJIEMEHTHI TEOPHH M MPAKTUKH CTAJEIUIaBHIIBHBIX IMPOLECCOB, MO 33JaHHUI0 U IOJ KOHTPOJIEM
IpeToIaBaTeIs.

BhueaynuTtopHas caMmocTosTenbHas paboTa OOydaroIUXCs OCYIIECTBISCTCS B BHIE
U3y4YeHUs y4eOHOM IUTepaTypsl IO pas3jienaM JUCIUILUINHEL.

Bomnpocs! 1 3ananus 11 1a00paTOpHBIX 3aHATUN U IPOBEJCHUS CaMOCTOATEILHOU PaboThI
10 AucUIInHe «OCHOBBI METALTYPrHY€eCKOro MPOU3BOACTBA» OIyOJIMKOBAHBI B CIICAYIOLIEM
y4e0HO-METOINYECKOM 00ECIICUCHHH:

1. CenuBanoB B.H., CtonsipoB A.M., Macansckuit C.C. MoxenupoBanue o0pazoBaHHs
yCaJOYHON PaKOBUHBI B CTAJIBHBIX CIMTKAX / MeToauuecKkue yKa3aHus 10 BBIITOJHEHHIO
nabopaTopHoil paboThl Mo aucuuiuiiHe “OCHOBBI METAJLTYypPrHYe€CKOTO IMPOU3BOACTBA” IS
ctyaeHToB HamnpasieHus 22.03.02. — Marunurtoropek: MI'TY, 2017. - 7c.

2. CenuBanoB B.H., CronsspoB A.M. ®usnueckoe MOJEIMPOBAHUE KPHUCTAIUIU3ALMU
CTAJIbHOTO ciauTKa / MeToauueckue YyKa3aHus [Uld BBIIOJHEHMS J1aOOpaTOpHOW paboThl MO
quciumuinHe “OCHOBBI METAJUTYpPrUYeCKOr0 IPOU3BOACTBA” JJI  CTYJEHTOB  HAlpaBJICHUS
22.03.02. — Marnaurtoropck: MI'TVY», 2017. — 12c.

4. CenmuBanoB B.H., CromsapoB A.M. CtpoeHHE CTaJIbHBIX CIUTKOB / Meromaudeckue
yKazaHuss K  JAOOpaTOpPHBIM 3aHATUAM IO JUcHUIUIMHE “OCHOBBI METAJUIyprHYECKOro
IPOU3BOACTBA” JUIsl CTyAeHTOB HanpasieHus 22.03.02. — Marnauroropck: MI'TY, 2014. —
&c.

IlepeyeHnb J1a6opaTOpHBLIX PA0OT MO JUCIUIJIMHE

WHCcTpyKkTak 1O  TeXHUKe O€30macHOCTM B JaOOpaTOpHUM  MOJAEIMPOBAHUS
CTaJICTNIAaBUIIBHBIX IPOLIECCOB.
JlaGopaTopnas padora Ne 1 MozaenupoBanue o0pa3oBaHMs yCaJOYHON PaKOBHHBI B
CTaJIbHBIX CIIMTKaX
JlabopaTopnas paGora Ne 1.1 M3yueHue BInsHUSA XapaKTepa yTEIUIEHUS CIIMTKA Ha
IyOMHY YCaJOYHOW PaKOBUHBI U BBIXOJ TOAHOTO METaJljIa;
JlabopaTopHas paGora Ne 1.2 VI3yueHue BIUSAHUS OTHOLIEHUS BBICOTHI K CpEIHEN
HIMPUHE CIUTKA Ha IIyOMHY yca/Jl04HON paKOBHUHBI U BBIXOJ FOJTHOTO METaJlIa;
JlabopaTopHas padora Ne 1.3 M3y4yeHue BIusHUSA XapakTepa yIIMPEHUs CIUTKA Ha
IyOMHY YyCaJOYHOW PaKOBUHBI M BBIXOJI TOAHOIO METAIlNIa;
JlabopaTopHas padora Ne 2 J3yuyeHne KpUCTANIMYECKOTO CTPOEHUS U MaKPOCTPYKTYPbI
CTaJIbHBIX CIIUTKOB;
JlabopaTtopHas paGora Ne 3 lI3ydyeHue KpUCTAIUIMUECKOTO CTPOECHMSI U MAKpPOCTPYKTYpBI
HENPEPHIBHOIUTHIX 3arOTOBOK;
JlabopaTopHasi paGora Ne 4 I3ydyeHne Ha MOJeNIM KPUCTAJIIM3ALUU CIIUTKA.

OueHoYHBIE CPeICTBA /IS TEKYLIero KOHTPOJISI YCIIeBaeMOCTH, POMEKYTOUHOI
aTTecTAlMU 10 UTOraM OCBOEHMS IV CHUILIHHBI:

[IpomexxkyTouHbIM 3aueT. CTPYKTypa IPOU3BOJICTBA YEPHBIX METAIUIOB U 33Ja41
METaJUTy pruuecKoro npou3BojicTea. [IpuMeHenue xemne3a u ero crjiaBoB. Pa3sutue
METaJLTypruuecKoil MpOMBIIIIIEHHOCTH. POJIb METAJIJIOB B COBPEMEHHOM MPOMBILIIEHHOM
IMpOn3BOACTBC. CBIpI:eBI:IQ MaTepuraibl ,Z[OMGHHOﬁ INIaBKU U UX ITOATOTOBKA.

Bompocs! k 3amure gaboparopHbix pador Ne 1.1 —1.3:
1.YTo Takoe ycaaka ctanu?




2.Yt1o Takoe ycamoyHasi pakoBUHA?

3.0T yero 3aBHCUT 00BbEM YCaTOUHON PaKOBUHBI?

4.01HAKOB JTU 00BEM yCaJT0YHON PAaKOBHHBI B CIIUTKAX, OTJIUTHIX B OnbITe No 17

5.Kak Bnmsier yTeruieHue U 000rpeB BEpXHEH YacTH CIUTKA HA OTHOCUTENBHYIO TTyOUHY
yCaJI0OYHON PaKOBUHBI M BBIXOJI TOAHOr0? KakoB MexaHW3M 3TOTO BIHUSHUA?

6. OuHAKOB M 00BEM yCaI0UHON PAKOBUHBI B CIIUTKAX, OTJIUTHIX B ombITe Ne 27

7.Kak BiMsSET OTHOIICHHWE BBICOTHI K IIMPUHE CIUTKA HAa OTHOCHTEIBHYIO TIyOWHY
yCaJ04YHON PAaKOBUHBI U BBIXO/ roHOr0? KakoB MeXaHu3M 3TOTO BIUSHUS?

8.01uHaKoB JI1 00beM yCaJOYHON PAKOBHUHBI B CIIMTKAX, OTJIMTHIX B orbITe Ne 37

9.Kak Bimsier ymmpeHHE CIUTKAa HAa OTHOCHTEIBHYIO TIYyOWHY YCAQJIOYHON pPaKOBHHBI?
KakxoB MexaHH3M 3TOr0 BIMSHUE?

10.Kak BrusieT ¢popMa ycagouHOW paKOBUHBI HA BBIXOJ TOAHOTO MeTayIIa?

Bomnpocs! k 3amuTe 1abopatopHoit pabotsr Ne 2:

1. Yto BXOIUT B MOHATHE "KPUCTAININYECKOE CTPOCHUE" CTAIBHOTO CIIUTKA?

2. Yro Takoe "KpHucTauIMYECKasi 30HA" CTAJIBHOIO CIUTKA?

3. Kakme kpucrauinyeckue 30HbI HMEIOTCS B CTalbHBIX CIUTKaX M Kak OHH
pacronararoTcs?

4. Y10 BXOIUT B MOHATHE "MAKPOCTPYKTypa CTAJIbHOTO CIUTKA"?

5. YTo TaKoe ycajouHas pakoBMHA U KaKOBa MPHYMHA €€ 00pa3oBaHMs?

6. B kakux ciautkax MOKeT ObITh ycaJouHasi paKOBHHA U TJI€ OHA pacrioyiaraercs?

7. B Kakux ciaMTKax ycaJlouHas paKOBHHA OTCYTCTBYET U IoueMy?

8. B KakuX CIUTKaX UMEIOTCS Ta30BbIE IMy3bIPHU U IOYEMY OHHU 00pa3yroTcs?

9. Kakue ra3oBble Iy3blpd HUMEIOTCS B CIUTKE  KUIALIEH CTaJd U KAk OHHU
PacCIoI0XKEHbI?

10. B ueM oTiMuue MakpOCTPYKTYPBI CIUTKOB KHITSIIEH CTATM  MPH MEXaHUYECKOM M
XUMHUYECKOM 3aKyIOpUBAHUN?

11. UTo mpouCXOIUT € Ta30BBIMU MY3BIPSMU CIUTKA KUTIAIIEH CTaTu MpU MpoKaTke?

12. Kakyro MakpOCTPYKTypy UMEET CIUTOK IOIYCIIOKOWHOMN CTaIn?

13. UTo mpOMCXOOUT C pa3INYHBIMH HapYyUICHUSMH  CIJIOIIHOCTA  MeTalla MpHU
MIPOKATKE CIUTKA MOIYCIIOKOWHOM CTaIu?

Bompocsr k 3amuTe 1abopatopHoi padoThl Ne 3:

1. Kakue kpucTamiMueckue 30Hbl UMEIOTCS B HEMPEPHIBHOIMTON 3arOTOBKE M KaK OHU
pacnosararorcs’?

2.Uro npeacraBusieT co00il CTPyKTypa TPAaHCKPHUCTATUIU3AIMH U JJIs1 KAKAX 3aTOTOBOK OHA
xapakTtepHa?

3. Kakum o0OpazomM mpu H3yYeHUHM TOMEPEUYHOTO TEMIUIETa OMPEIENISIFOTCS CTOPOHBI
Majioro U OOJIBIIOTO PagNyCcoOB 3aroToBKH, oTIUTONH Ha MHJI3 ¢ M30rHYTOW TEXHOJIOTUYECKON
0CbI0?

4. B uyeM CXOXeCTb MAaKpOCTPYKTYpbl COPTOBOM U CJII00BOM HENPEPbIBHOIUTHIX
3aroTOBOK?
5. B dYem oTnumuMe MakKpOCTPYKTYpbl COPTOBOM M CiISIO0OBOM HEmpephIBHOIUTHIX
3aroTOBOK?
6. Kak ornaumvaercss MeTaml, OTJIMTHIA HENPEPHIBHBIM M OOBIYHBIM CIIOCOOAMH, IO
XUMUYECKOU HEOJHOPOIHOCTHU?
7. KakoBbl IpPUYMHBI  OTJIMYMS  XUMHYECKOM  HEOJHOPOAHOCTH  MeTajlia
HETPEPHIBHOIUTOM 3arOTOBKH U OOBIYHOTO CIIUTKA?
8. Kakue snemMeHThI 30HAJIbHONW XMMHYECKON HEOIHOPOTHOCTH Hambojee XapaKTepPHBI
JUTsl HEIPEPBIBHOJIUTON 3arOTOBKU?
9. Kakue nmoBepXxHOCTHBIE I€PEKTHl MOXKET HMETh HEMPEPHIBHOIMTAS 3arOTOBKA?
10. KakoBbI IpHUYUHBI BOSHUKHOBEHHSI K&XKAOTO BHJIAa TIOBEPXHOCTHBIX JAe(PEKTOB?
11. Kakue BHyTpeHHHE A€PEKTHl MOXKET UMETh HETIPEPHIBHOJIUTAS 3aTOTOBKA?



Bompocs! k 3amure gaboparopHoi padbotsl Ne 4:

1. Pesynmbrarom  kakod — kpuctammzanuu  (0OBEMHOM, MOCIEI0BATEIBHOM,
KOMOWHUPOBAHHOM) SBJIsIETCS 00pa30BaHUE 30HBI CTOJIOUATHIX KPUCTAIUIOB?
2. Pesynmbrarom  kakod = kpuctammmzanuu  (00BEMHOM, MOCJIE0BATEIbHOM,

KOMOMHUPOBAHHOM) sIBIIsIeTCS 00pa3oBaHue KoHyca ocaxaeHus? Iloyemy sTa KpucTammndeckas
30Ha UMeeT (hopMy KoHyca?

3. Kakoit xapakTep HOCUT KpUCTAJIM3AIUs BCETO CIUTKA B 11eJI0M?

4. TTo xakoMy 3aKOHY U3MEHSETCS TOJIIIMHA 3aTBEPAEBILErO CJI0s C TeUeHHUEM BpeMeHu?

5. KakoB (u3nueckuii cMbICT U pa3MEepHOCTh KOA(UIMEHTA 3aTBEPACBaHU ?

6. Kak nupkynupyer paciuiaB B He3aTBepJeBIIe yacTu ciauTka? B 4uém nmpuumHa Takoi
HUPKYJISIUU?

7. UTO mpOMCXOAMUT B MpOIECCe KPUCTAJUIM3AIMK CIUTKA C MOCTOPOHHUMH TBEPIBIMU
BKJIFOUEHUSIMU, HAXOIALUMUCS B paciuiaBe?

8. Kakoii kpurepuili mogoOusi JOHKEH HCIIOJNb30BAThCS IMpPU MEpecuéTe pe3ybTaToB
MOJIEJIMPOBAHUS Ha PEAJIbHBIN CIUTOK?

9. Kakue MmacmraOHble mpeoOpa3oBaHUsI OCYLIECTBIIAIOTCS MpPU IMepecuére pe3ysibTaToB
MOJIETTUPOBaHUs?

10. Kakoe BemecTBO HCIOJB3YETCS MJsi MOJCIUPOBAHMS KpPUCTAUIM3ALUK CTalld B
1a00paTOPHBIX YCIOBUSX?

Ycerablii onpoc. Jlomennsli pouecce.  IIpoieccesl B TOpHE TOMEHHOM MEYH.
Pacrnipenenenne MaTepuanoB Ha KOJIOUIHUKE JOMEHHOW €4y IIpH 3arpyske. Ilosenenue
NPUMECHBIX JIEMEHTOB YyTyHa: BOCCTAHOBIICHHE Mapranua, KpeMHus, ocdopa, BaHa1us 1
tuTaHa. UyryH u ero kadectBo. OOpa3oBaHue yyryHa. Busibl 4yryHOB, BHIIIJIABJISEMBIX B
noMeHHbIX nedax. [loBenenue ceprl B JoMeHHOM 1u1aBke. OCHOBHas peakiys aecynbdypanun B
TOpHE MeYu ¥ BHEIOMEHHas! 1ecyb(ypaius.

Yerubii  onpoc.  KucinopoaHO-KOHBEPTEpPHBIM MpoLEcC C BEpPXHEW MpOAYBKOM.
VYerpolictBo  kucinopogHoro KouBeprepa. llluxToBble Martepuanbl. TeXHOJOTHS IJIABKH.
TemnoBoil pexuM. BeimutaBka sernpoBaHHbIX cTaned. OTBOJ M OYMCTKA KOHBEPTEPHBIX
ra3oB, 3KoJiorus npoiuecca. KoHTponb 1 aBTOMaTH3anus KuciIopoJHO-KOHBEPTEPHOTo Mpoliecca.
TexHuKo-7KOHOMHUYECKHE TOKa3zarenu mponecca. Ilepegen ¢ochopuctsix YyTryHOB B
KOHBEpTepax C BEpXHeW npoayBKoW. KoHBepTepHbIE mponecchl ¢  JOHHOW NPOTYBKOH
kucinopoaoMm. KonseprepHsle mporecchl ¢ KOMOMHUpPOBaHHOHM mpoayBkoil. IlmaBka cramm c
YBEJIMUYEHHBIM PAacXoJ/IoM JioMa. DHepro3arpaTsl U cOepekeHrne MaTepuasioB MPHU MPOU3BOJICTBE
CTaJI B KMCJIOPOJHO-KOHBEPTEPHOM Iporiecce. KadecTBo ctanu u cepTuduKanus mpoIyKIHH.

Ycrubiii onpoc. Komesas oOpadoTka cranu TexHomornyeckue BapuaHThI Mepeiesa 1mo
croco0y BHeNeuHoW 0O0pabOTKU: BUABI KOBIIEBOH 00pabOTKM M X cymHocTh. OOpaboTka
MeTaljla  JKUJKAM CHHTETHYeCKMM mulakoM. OOpa®oTka  MeTajula  HWHEPTHBIM  Ta30oM.
BakyymupoBanue xxuakoi ctanu. Beenenue B )XuAKHM MeTalll MOPOIIKOOOPA3HBIX MaTepHAaIoB.
KoMOuHUpOBaHHBIE METOBI KOBIIEBOW OOpaOOTKM MeTalljla C €ro HarpeBOM. ABTOMAaTHU3aIUs
IPOIIECCOB KOBIIEBOW OOpaOOTKM CTaimu. DHepro3arpaTbl M cOepeXeHHEe MaTepuajoB MpU
KOBLIEBOI 00pabOTKe CTaNN pa3IMUHbIMH CIIOCOOaAMHU.

KontponbHas padora. Kmaccudukanus cranei.




7 OueHoYHbIE CPeCTBA JJIsl POBeIeHUs MPOMEKYTOYHOM aTTeCTAMHU
a) Ilnanupyemoie pe3yipmamul 00yueHUA U OUECHOUHbIE CPEOCHEa 01 RPOEEOCHUSA NPOMENCYMOUHO AMMecmanuu:

INPUJIO)KEHHUE 2

CTpyKTypHBIi
HIIEMEHT [Tnanupyemble pe3yabTaTbl 00yd4eHus
KOMIIETEHINH
OIIK-2 - roTOBHOCTbI0 KPUTHYECKH OCMBICJIMBATH HAKOIUIEHHBIH ONBIT, U3MEHATH IPH HEOOXOAMMOCTH NPOPUIBL cBoeli mpodeccHoOHATBbHOI
AeATeTbHOCTH
3HaTh OcHOBHBIE XapaKTEPUCTUKH MIPOYKTOB YEPHOH U Ilepeuens meopemuueckux 60npocos K IK3IAMeHy:
[[BETHON METAJTypTUU: YyTyHa, CTAJIH, 1.  Poib yepHBIX METAIJIOB B Cpepe YeIIOBEUECKOM AEATEIbHOCTH|
dbeppocmiiaBoB, allOMUHUA, MEH, HUKENSA; Mmecto | 2. Urto Takoe uyryH?
MIPOM3BOJICTBA YEPHBIX METAIJIOB B chepe 3. OOmas cxema Npon3BOACTBA YEPHBIX METAJIIOB.
YeJI0BEYECKON AesITeIbHOCTH; TPeOOBaHUS K 4. OcHOBHOE pa3iHyue 4yryHa U CTajau?
npodeCCUOHATBLHOMN 1eATEIbHOCTH pAaOOTHUKOB 5. Yro Takoe cranp?
YepHOU MeTaTypruu Kakwue cranemniaBuiibHbIe arperatbl MOTYT UCIOJIB30BATHCS IS
BBITUJIABKH CTANIN?
6.  HazoBuTe mIMXTOBBIE MaTepHAIIbl, KOTOPbIE UCIIOJIBb3YIOTCS
MIPU BBIIJIABKE CTAIH B KUCIOPOJAHOM KOHBEPTEPE.
7.  HazoBuTe MIMXTOBBIE MaT€pPHAIIbI, KOTOPbIE UCIIOJIb3YIOTCS
MIPU IPOM3BOJICTBE ATFOMHUHHUS, MEJIN, HUKEJISL.
8.  Kakue arperaTsl HCHIOJB3YIOT MPU MIPOU3BOJICTBE IIBETHBIX
METaJIoB?
9. B yem oCHOBHBIE OTINYHS METAJLTYPTHH YEPHBIX U I[BETHBIX
METaJIoB?
10. TpeboBanus kK mpodecCHOHATBHON ACATEIHHOCTH
pabOTHHUKOB YEPHOI METAJLITYypruu
YmeTp OueHuBath (U3UKO-MEXaHUYECKUE CBONCTBA Ilpakmuueckue 3a0anus:
MaTepUAIOB H  TMPOAYKTOB  METaJLUTyprHYeCcKOTrO - ONpeNeNuTh  OKHCIHTEIBHYI0  CIHOCOOHOCTh — arjioMepara,
MIPOM3BOJICTBA; paboTaTh ¢ MH(popMaluel o mporeccax (coaepskamiero 60 % Feoom 1 15 % FeO.
W arperarax IMpOHU3BOJICTBA; KPUTUIECKH OCMBICITHBATh - ONpEICNUTh  OKUCIHTENIBHYIO  CIOCOOHOCTh  OKAJIMHBI,

COCTOSIHUE U IIyTH Ppa3BUTUS METAJULyprHu€CKOro
MTPOM3BOJICTBA

conepaxareit 70 % Feoom 11 73 % FeO.
- CKOJIbKO W3BecTH, cozepkamiei 85 % CaO, morpeOyercs: s




CrpyKTypHBII

3JIEMEHT [Tnanupyembie pe3ynbTaThl 00yUeHUS
KOMITCTCHIIH
onutakoBanust 0,7% Si B 300 T KHUAKOro MeTayia, €CM OCHOBHOCTH
nuraka-3,5 ?

- Ha CKOJIbKO TOBBICHTCS OCHOBHOCTH IIIJIaKa, €Clu K 35 T
nutaka, cogepskariero 43 % CaO u 13 % SiO2 106aBuTh 7 T M3BECTH,
conepxaiieit 87 % CaO u 2 % SiO2 ?

Bnanets OcHOBHBIMU METOIaMH aHanusa HAay4YHOU | 3adanus na peuwienue 3a0ay u3 npoheccuoHaIbHou ooaacmu:
AUTEpaTYpbl B 00JACTH  METAJUIyprUyYeCKOro B cpejie DIEKTPOHHBIX Tadaui Excel paccunraTh ncXoaHbIl cOCTaB
MIPOU3BOJICTBA; Npo(ECCHOHANBHBIM ~ A3BIKOM B [IIMXTHI JIJIs BBIIUIABKM CTAJIM B KUCJIOPOJHOM KOHBEpPTEPE (MCXOIHBIE

o0actu TCOpHUU MCTAJUTYPIrUICCKUX IMMPOLCCCOB

NTaHHbIE TI0 BapHAHTaM);

—CpaBHUTH TEXHUKO-3KOHOMHYECKHE MOKa3aTeau paboThl JOMEHHBIX
reueit Ne8 (¢ b3VY) u Ne 4 (koHycHOE 3arpy304HOE YCTPOICTBO);
—HCIIONB3Ys MakeT «OnucarenbHas CTATUCTUKA» MPOAHAIN3UPOBATH,
Bb100pKY 13 1300 rutaBok B KKII.

OIIK-3 - ¢cmoco0HOCTBIO

0CO3HABATH COUMAJIBHYIO 3HAYMMOCTD cBoeil ﬁyz[yme

i npogeccuu

3HaThb

Posb MeTayutypruu B pa3BUTHH OOIIECTBA
SKOHOMHKH CTPaHbI, PETHOHA U TOPO/IA.
CoBpeMeHHOE COCTOSIHUE METaJLTyPruuecKoi
otpacnu. [TpoGsieMbl 1 IepCeKTUBBI Pa3BUTHUS
METaJTypriy TOpo/ia, PErHoHa, CTPaHbI U
3apyOexbs.

Ilepeuens meopemuueckux 60npocoé K IKIAMEHY:

1. OOmas cxema NPOM3BOJACTBA YEPHBIX MeETAUIOB. Mecto
METAJIITyprudeCKO MPOMBIIIJIEHHOCTH B 9KOHOMHUKE CTPAHBI U MUDA)|
B LIEJIOM

2. IlepcnekTuBBl M TOTEHIMAN Pa3BUTUS Pa3BUTUS YEPHOH
Meraurypruu PO

3. XuMHUecKui cOCTaB Kele3HbIX pyJ. TpeOoBaHUs K KauecTBY)|
JKEJE3HBIX Py U HEOOXOAMMOCTh IMOJAIOTOBKM HMX K JOMEHHOMH
IUIaBKE

4. Tumbl >Xele3HBIX pyd MO pPyAo0oOpasyloLleMy MUHEpaIy.
OCHOBHBIE MECTOPOKACHHUS KENE3HBIX PY .

5. ®mrochl JOMEHHOM IMIaBKU, TEXHOTE€HHOE ChIPhE.

6. CriocoObl MOJArOTOBKM PyA K TOMEHHOW miiaBke. HazHaueHune

U XapaKTepUCTHKA CHOCOOOB  OKYCKOBaHHS  YKEJIE30PYIHBIX|




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIMN

[Tnanupyemble pe3yiabTaTbl 00yUeHUs

MaTepHalIoB.

7. CyHIIHOCTb arJioMepaluoHHOro mpolecca.

8. IlpasMoe ¥  KOCBEHHOE  BOCCTAHOBJICHHE  OKCHJIOB.
Ocob6ennoctu. Ilokazarenn. CpaBHEHHE NPSMOTO U KOCBEHHOTO
BOCCTaHOBJICHHUSI.

0. BoccranoBnenne KpeMHHs, MapraHiia, BaHaaus U THTaHa B
ITOMEHHOH IIEYH.

10.  OOpazoBanue uyyryHa B JOMEHHOW Ie4YH. Buabl 4yryHoB,
BBIIJIABJIAEMBIX B IOMEHHBIX [1€YaX.

11. [lnakooOpa3oBanue B JAOMEHHOM mieun. [lepBUUHBIH,
[IPOMEKYTOUHBIM, KOHEeuHbld nulak. CocTaB KOHEYHOIO IUIaKa.
TpeboBaHMs K MUTAKaM.

12.  TloBenenue u GanaHc cepbl B TOMEHHOU mneun. BHenomenHas|
necyabyparus 9yryHa.

13. OcHOBHbBIE MYTU U CIOCOOBI CHIKEHHUS pacxoja KOKca IpHy|
BBIIUIABKE YyTyHa.

14. OO6iee ycTpOMCTBO U COCTaB KOMITJIEKCA IOMEHHOM TIEUH.

15. Brimyck u yoopka mpoayKToB IIaBKH. JINTEHHBIN 1BOD.

16.  Buzsl cTanu mo cTeneHu pacKUCIEHHOCTH

17. UTto Ha3bIBaeTCs pACKUCICHUEM CTaJIN?

18. Kakue marepuranbl Ha3bIBalOTCS METAINTMYECKOM MIMXTOMU?

19. Kaxue marepuaiibl Ha3pIBatOTCSI HEMETANINYECKOM IUXTOM?
20. U3 xakux OCHOBHBIX KOMIIOHEHTOB COCTOUT
CTaJICIUIaBUIIbHBIN 1UTaK?

21.  UYro Ha3bIBaeTCA OCHOBHOCTBIO IIIJIaKa?

22.  Kax Ha3bIBaeTCs CTAJb C pa3IMYHON CTETICHBIO JIETUPOBAHUS?
23.  Kakue cranemnaBuiibHbIe arperaTbl MOTYT UCIIOJIb30BATHCS

IUTST BBIIUIABKY CTAINA?

24.  Hapucyiite cxeMy npo¢uiis KUCIOPOAHOTO KOHBEPTEPA.




CrpyKTypHBII

3JIEMEHT [Tnanupyemble pe3yiabTaTbl 00yUeHUs
KOMIIETEHIIUU
25.  Ha3oBure mMXTOBBIE MaTepUabl, KOTOPbIE UCIIOIb3YIOTCS
[IPY BBIIUIABKE CTAJIM B KUCIOPOJHOM KOHBEPTEPE.
20. Kaxkue n3BecTHBI pa3HOBUIHOCTH KOBIIIEBOW 00pabOTKH
cTayin?
27. [Tepeunciute ocHOBHBIE pazHoBuAHOCTH MHJI3.
28.  Ilouemy oxna u3 pazHouaHocteit MHJI3 Ha3biBaeTcs
paiiaIbHOM?
29.  Kakue npenMyInecTBa UMEET HENPEPhIBHAS Pa3/IMBKa CTAIN
repe.l pa3IMBKOW B M3JIOAKHUILIBI?
YmeTb Oco3HaBaTh COLMAIBHYIO 3HAUUMOCTh podeccuu Ilpakmuueckue 3a0anus:
MeTaitypra. Beiaenste cBo€ moyioxkeHue cpeu 1. atb xapaktepuctuky npodeccun «MeTtamtypr»;
Opyrux npogeccuid. 3meHsaTs npoduiis cBoei 2. Omnpenenuth (PYHKIMOHAN — CHELMAINCTa  METAJLTyPruyecKoi
paboThI B ipoiiecce npodhecCuoHATBHOM obmacti B paMKax  KOHKPETHOTO  METaJLTyprUuecKoro
JESATEIIBHOCTH. NPEIPUATHS;
3. IpuBectn IIPUMEPBHI HMHTETpaLUu KOMIIETEHIIUH]
CHelMaINCTa-MeTaJUTypra B Ipyrue 00JacT HayKH U TEXHUKY,
(MaTepuanoBeieHHe, MAIMHOCTPOEHHUE U JIp.)
Buaners Nupopmarineii o ChIpbeBbIX U TEXHUYECKUX 0a3ax 3adanua na peuienue 3a0ay u3 nPOPeccuoHaNbHOU 0dr1acmu:

METaJIIyprudecKkoro npoussoacrsa. HaBeikamu
MOVCKA HAYYHOH U TEXHUUECKOW WHPOPMAIIUH TI0
HaIpaBJIEHUIO «MeTtamryprus».

1. Oxapaxrepu3oBaTh XUMHUYECKUH COCTAB KEJIE3HBIX PY/I.

2. OO06o3HauuTh TpeOOBaHUS K Ka4yeCTBY IKENE3HBIX Pyl WU
HE00XOIMMOCTh MOATOTOBKHU MX K JIOMEHHOM IIaBKe;

3. KunaccudunupoBaTh THIBI KEIE€3HBIX Py MO
pynooOpasytoiiemy MuHepaisy. OCHOBHBIE MECTOPOXKIECHUS
JKEJIE3HBIX PYI.

4. Ha3BaTh IKXTOBBIE MaTEPHAIIbl, KOTOPBIE UCTIONB3YIOTCS MPU
BBITJIABKE CTAJIM B KUCJIOPOJHOM KOHBEPTEpE.

5. CocTaBUTh 0030p KOMILJIEKCHOT0, 3a0aJJaHCOBOTO, TEXHOTE€HHOE

ChIpbd B MCTAJUIYPIrUMYCCKOM TPOU3BOJACTBC HCIIOJIB3YyS B




CrpyKTypHBII
JJIEMEHT [Tnanupyemble pe3ynbTaTel 00ydeHUS

KOMIICTCHIIMN

KayeCTBE HCTOYHUKOB YYCOHYIO, HAyYHYI0 H CIIPABOYHYIO
TUTEepaTypy, a Takke HHPOpPMAIMIO W3  DIIEKTPOHHBIX
OHnOINOTEK.

IK-10 - ciocoGHOCTHI0 OCYUIECTBIISITh M KOPPEKTHPOBATHh TEXHOJIOTHYECKHE MPOIECChl B METAJLUIYPIMH M MATEPHAJI000padoTKe

3HaTh OcHOBHBIE 32aKOHOMEPHOCTHU (HHU3HUECKHUX, Ilepeuens meopemuueckux 60npocoe K IK3AMeHy:
(U3UKO-XMMHYECKUX U TEIUIOBBIX MPOLIECCOB; 1. Topenne yrmepoga y ¢ypM H cOCTaB rasa IO JUIMHE
0COOCHHOCTH KOHCTPYKIIUH arperaTos, CPe/ICTBA dbypMenHoro ouara. MIameHeHHe cocTaBa rasa 1o BbICOTE MEUH.
KOHTPOJISI ¥ yIPABIEHUS METAJULY PrU4eCKUM 1. IlpoTuBOTOK MarepuaJoB M Tra30B B JIOMEHHOH II€YH.
IIPOU3BOJICTBOM [TpuunHBI OIyCKaHMs MaTEPHAIOB B IOMEHHOW Me4H

2. IlpsmMoe W  KOCBEHHOE  BOCCTAaHOBIIGHHE  OKCHIOB.
OcoOennoctu. Ilokazarenu. CpaBHeHHE NPSMOrO U KOCBEHHOTO
BOCCTaHOBJICHUSI.

3. BoccraHnoBineHue KpeMHHUs, MapraHiia, BaHaJus M THTaHA B
JIOMEHHOU MEeYH.

4. OOpa3oBaHu€ YyryHa B JOMCHHOM ICYH.

5. Ilmakoobpa3zoBaHuE B TOMEHHOW TICYH.

6. IlepBUuHBIA, TPOMEKYTOUHBIH, KOHEYHBIM mwIak. CocTaB
KOHEYHOTO IIIJIaKa.

7. U3 KaKuX OCHOBHBIX KOMITOHEHTOB COCTOHT
CTaJICIUIaBUJIbHBIN LUTAK

8. KoHcTpykims 1OMEHHOU Me4Yr U aBTOMAaTH3aIUsl JOMEHHOTO

npoiiecca
9. KoHCTpyKIHs CTaleIJIaBUJIbHBIX arperaToB W MPUHIIUAIBI X
paboTHI.
YMeThb XapakTepru3oBaTh TEXHOJOTMYECKHUE MPOIIECCHI B Ilpakmuueckue 3a0anus:
METaJUTYpIryH; BBIOMPATH YIIPABISIONINE 1. JlaTh XxapakTepUCTUKY AYyTbEBOMY PEKHUMY B JIOMEHHOM Meuu;
BO3JICUCTBHS; KOPPEKTUPOBATH TEXHOJIOTHICCKHE 2. BpIOpaTh peXUMBI TI0JIaYU AYThS B KUCJIOPOJIHOM KOHBEPTEPE

napamMeTpul pu NnepeacIC IMMUXThI Pa3JIMYHOTO COCTAaBa,




CrpyKTypHBII

3JIEMEHT [Tnanupyemble pe3yiabTaTbl 00yUeHUs
KOMITETCHIINH
3. CkoppektupoBaTh 3JiekTpuueckuii pexum pabdoter JICIT B
3aBUCHMOCTH OT JIOJIH KUJKOT'O YYyT'yHA B UCXOJIHON METAJIJIOIIUXTE.
Bnagets HaBbikamu pacuera napamMeTpoB TEXHOJIOTHYECKOTO 3adanusa na pewienue 3a0ay u3 npogheccuoHanbHOU 00nacmu:

npouecca; HMHpOpMaueil 0 COBpeMeHHBIX
METAJLTypriUUeCKUX TEXHOJIOTHUSAX U CIIOco0ax
KOPPEKTUPOBKU TEXHOJIOTHUECKUX IMapaMeTPOB

1. Ompenenuth pacxoJ TEXHUYECKHM YHUCTOrO KHUCIOpPOJa Ha
MPOJYBKY MeETaJIOWUXThl, coctosimert u3 100 T noma u 300 T
JKUJKOTO YyTyHa, HMEIOIIEr0 XHWMHYECKHH COCTaB OJM3KUN K|
CpelHUM 3HadyeHHsAM cocraBa u4yryHoB IIAO «MMK», mnpy
BbIIVIABKE B KOHBepTepe aBTOKy30BHOHM crtanu tuna 0810. Bce
HEJIOCTAIOUINE TAHHbIE TPUHATH CAMOCTOSITENIBHO.

2. Ompenenutsb, CKOJIBKO H3BecTH, coaepxkameir 90 % CaO,
MOHO noayuuTh U3 500 T U3BECTHAKA, €CIM B HEM COJIEPKUTCS 95
% CaCO3?

3. OmpenenuTs COCTaB HAMEPTBO OOOXIKEHHOTO JIOJIOMUTA
CatkuHCcKOro MecTopoxkaeHus, conepxarero 30,66 % CaO; 21,73
% MgO; 0,2 % Si02; 0,25 % A1203; 0,43 % Fe203; 0,01 % Mn304;
46,72 % n.n.m. (moTepu NpHU NPOKATUBAHHH).

4. PaccuuraTh, CKOJBKO H3BecTH, cojepxkamieit 85 % CaO,
MOXHO mnoiyuuTb u3 1000 T wu3BecTHAKa AramoBCKOTO
MecTtopoxaeHuss ? 3BecTHsSK AramoBCKOTO MECTOPOKJIEHHUS
coaepxut 52,77 % CaO; 3,2 % MgO; 0,8 % S102; 0,1 % S u 43,13
% 1.1.11. (MOTEPH NP NPOKAIUBAHUN).

5. Ompenenuth BBIXOJ W COCTaB W3BECTH, IOJYYCHHOW U3
n3BecTHsIKA TyprosKCKOro MECTOPOXKIEHUS, €CIM B HEH mocie
obxkwura ocramoch S5 % mma.  M3BectHsk  Typroskckoro
MecTopoxkaeHus conepxur 54,3 % CaO; 0,4 % MgO; 1,0 % Si02;
0,27 % Fe203; 0,08 % P; 0,1 % S u 43,85 % n.n.m. (morepu mnpu
IIPOKAJIMBAHUMN ).

6. OmpenenuTs OKHCIUTEIBHYIO  CIIOCOOHOCTh  OKATBIIICH]
CCT'TIO, conepxammx 64 % Feoburu 2,5 % FeO.




CrpyKTypHBII
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KOMIICTCHIIMN

[Tnanupyemble pe3yiabTaTbl 00yUeHUs

7. OmpenenuTb OKHCIHUTEIBHYIO CIIOCOOHOCTh —arjomepara,
coaepxartiero 60 % Feobur u 15 % FeO.

8. Ompenenutb  OKUCIHMTEIBHYIH  CIOCOOHOCTh  OKAaJHHBI,
conepxkaieit 70 % Feobmr u 73 % FeO.

9. Ckoinbko u3BecTH, conepxkarieit 85 % CaO, morpedyercs ais
onurakoBanus 0,7 % Si B 300 T kuAKOro MeTallia, €CJIU OCHOBHOCTD
nuraka-3,5?

10. Ha CKOJBKO IOBBICUTCSI OCHOBHOCTH IIUIAKA, €CIM K 35 T
nutaka, coxepxkamiero 43 % CaO u 13 % SiO2 poGaButh 7 T
u3BectH, conepxkanieit 87 % CaO u 2 % Si02?




0) Ilopsiniok mnpoBedeHUS NPOMEKYTOUHOW AaTTeCTALMU, IMOKA3aTeJIM W KPUTEepUuH
OLICHUBAHMSA:

IIpomexxyTounass  arrecrauuss 1o  AucUUIUIMHE «OCHOBBI  MeETAIYPrHYecKOro
NPOU3B/CTBA)» BKJIOYAET TEOPETUUECKUE BONPOCHI, 103BOJISIIOIINE OLIEHUTh YPOBEHb YCBOEHUS
00yyaromyMuUCs 3HaHUH, U MPAKTUYECKUE 3aJaHMsl, BBIABISIOIINE CTENEHb COPMUPOBAHHOCTU
YMEHHUH U BIIaJIeHU, TPOBOIUTCS B (hopMe IK3aMeHa.

Iloka3aTeu U KPUTEPUH OLleHUBAHUS IK3aMeEHA:

— Ha OLEHKY «OTJIMYHO» (5 OaisioB) — OOydYaromuiicss JeMOHCTPUPYET BBICOKHI ypPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMaTHYeckoe U IIyOOKOe 3HaHHE
y4eOHOTO MaTepuasia, CBOOOJHO BBINOJHSAET IMPAKTHYECKHE 3aJaHHs, CBOOOJHO OIEpUpPYET
3HAHUSMM, YMEHUSIMH, IPUMEHSET UX B CUTyalUsX OBBILIEHHOMN CI0XKHOCTH.

— Ha OIICHKY «Xoporio» (4 Oamia) — oOy4arouIuiicss JEMOHCTPUPYET CPEIHUN YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHHsSI OCBOEHBI, HO JOIYCKaIOTCA
HE3HAUNTENIbHbIC OMIMOKM, HETOYHOCTH, 3aTPyTHEHHUS IPU aHATUTUIECKUX OTepalHsixX, IEpeHoce
3HAHUM U YMEHUI Ha HOBbIE, HECTAH/IAPTHBIE CUTYaLUH.

— Ha OIICHKY «YAOBJIETBOPUTENHbHOY (3 6aria) — 00yJyaromuics IeMOHCTPUPYET OPOTOBBIN
yYpOBEHb C(OPMHUPOBAHHOCTH KOMIIETCHIIMI: B X0JI€ KOHTPOJIBHBIX MEPOIPUATUI JOITyCKarOTCs
OIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIbHBIX 3HAHWN, YMEHHWH, HABBIKOB, OOydalONIMHCS
UCTIBITHIBACT 3HAUYUTEJIbHBIE 3aTPYHEHUS IPU ONEPUPOBAHUU 3HAHUSAMHU U YMEHMUSAMHU IIPH UX
IIEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OLICHKY «HEYJOBJIETBOPUTENILHOY (2 Oasia) — 00yyaroIuiicst JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUIEeCKOro MaTepuaa, JOIMyCKaeT CYIIeCTBEHHbIC OMMOKH, HE MOKET MTOKa3aTh
UHTEJUIEKTYaJIbHbIE HaBBIKU PEIIEHUs MPOCTHIX 3a/1a4.

— Ha OLIEHKY «HEYI0BJIETBOPUTEIHHO» (1 6a1) — oOydaromuiicss He MOXKET MOKa3aTh 3HAHUS
Ha YpPOBHE BOCIpOU3BENEHHS U OOBSACHEHHS HHPOpPMAIMK, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS MPOCTHIX 3a/1a4.



