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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u oo0peHa s peanm3anuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogodpena st peanmsanuu B 2028 - 2029
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecmMoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

[Iporokon ot 20 . Ne

3aB. kadenpoit A.C.?apqemco

PaGouas mporpamma nepecmoTpeHa, odcyxieHa u ogoopena s peanuszanuu B 2030 - 2031
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Heau ocBOeHNS AUCHUIIIHMHBI (MOIYJIA)

[ensimu ocBoeHust TUCHUIUIUHBI «OCHOBBI METAJUTYPTUYECKOTO IMPOU3BOJCTBAY
SBIIAIOTCS: Ppa3BUTHE Yy CTYJEHTOB JIMYHOCTHBIX KayecTB, a Takxke (opMupoBaHUe
oOuienpogecCHOHANbHBIX U MPO(ECCHOHANBHBIX  KOMIIETEHUUH B  COOTBETCTBHH C
tpedboBanusiMu  PI'OC BO mno wHampamiaeHuto mnoarotoBku 22.03.02 Meramnyprus;
npuoOpereHue O00y4aroIMMUCS 3HAHUM TEOPETHYECKUX OCHOB U MPUHIUIIOB NMPAKTUYECKOM
peain3alny COBPEMEHHBIX CIIOCOOO0B MPOU3BOJICTBA YEPHBIX U LIBETHBIX METAIIJIOB.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/bHOH MPOrpaMMbl

JucuunirHa OCHOBBI METAJUIyprHYECKOro MPOMU3BOJACTBA BXOAUT B 00S3aTENBHYIO
4acTh y4eOHOI0 Iu1aHa 00pa30BaTeIbHOM NPOrpaMMBbl.

Jisd  u3ydeHMs  QUCUMIUIMHBI ~ HEOOXOAMMBI — 3HaHUS  (YMEHHUs, BJIAQJICHUSA),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe N3YUEHUS TUCIHUILINH/ IPAKTHK:

BBenenue B HanpaBieHue

Hcropus metamtypruu

3HaHus (YMEHUs, BJIaJIeHUs), IOJyYEHHbIE IPU U3YUYEHUHU JAHHON TUCHUIUIMHBI OynyT
HEOOXOAUMBI JJIs1 U3YYCHHS JUCIUTUTAH/TIPAKTUK:

Teopust 00pabOTKK METAIUIOB JIaBIeHUEM (4acTh 1)

[IpoekTHas neATeIbHOCTD

3 Komnerenuuu odyyaromuierocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHusl

B pesynbrare ocBoeHMs AUCUMIUIMHBI (MOaynsi)  «OCHOBBI METaJUIyprU4ecKoro
MIPOU3BOJICTBAY» OOYJAOIIHIACS JOJHKCH 00J1a1aTh CIICIYIOIIMMHA KOMITCTCHITUSIMHU:

Kon nnaukaropa WNHaukaTop AOCTHIKEHUS KOMIICTCHITIH

OIIK-6 CrocobeH mpUHHMaTh OOOCHOBaHHBIE TEXHHYECKUE pEIIeHUs B Mpo(decCHOHATIbHOU
NeSTeTbHOCTH, BBIOUpaTh 2P (HEeKTUBHBIE 1 0€30MMaCHbIE TEXHUYECKUE CPEJICTBA U TEXHOIOTUH

OIIK-6.1 Ornpenenser nepedyeHb 000pyAOBaHUS Ha MPOU3BOJICTBE U B JTAOOPATOPUH,
obecrnieunBaroniee 0€30MMacHOE MOJIYICHHUE W HCCIICIOBAaHNE MAaTEPHUAIOB U
U3 U3 HUX

OIIK-6.2 OneHuBaeT MO  KPUTEPHSIM  TEXHOJOTMYECKMH  TIpolecc B
npoeCCUOHATBPHON 00JacTH ¢ TOYKH 3pEHUs OC30MacHOCTH |
s (heKTUBHOCTH




4. CTpykTypa, 00bEM U cojiepsKaHue TUCHUTITHHBI (MOYJIs1)
OO6mas TpyA0€MKOCTh JUCHHUILUIMHBI COCTABIISIET 4 3a4eTHBIX enuHull 144 akaja. 4acoB, B TOM YHUCIIE:
— KOHTaKTHast paboTa — 72 aKkaJ. 4acoB:

— aynuTopHas — 68 akaj. 4acos;

— BHeayAuTOpHas —4 aKaj. 4acos;

— camocTosTenbHas pabora — 36,3 akaj. 4acos;
— B popme npakTuieckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

Paznen/ tema
JIUCIATIIUHEI

Cemectp

AynutopHast
KOHTakTHas paboTa
(B akaj. yacax)

Jlek.

n1ab. | MpakT.
3aH. 3aH.

CamocrosrenbHas
paboTa cTyeHTa

Bun
CaMOCTOSITEIILHOM
paboThI

®dopma TeKyILero
KOHTPOJIA
yCIIEBa€MOCTH U
MPOMEKYTOUHOMN
aTTecTaluu

Kon
KOMIIETCHIIUH

1. Paznen 1. IIpousBoncTBO UyryHa

B JIOMCHHBIX II€4ax

1.1 CelIpbeBble MaTepuaibl
JOMEHHOM IUIaBKM M HUX

IIOATrOTOBKA

Nzyuenue
y4eOHOM, Hay4HO
U CIPaBOYHOI
JUTEPATYpPHI 1O
Teme
JCIATUTAHEL.
Pabora ¢
AJIEKTPOHHBIMHU
OubIMoTEeKaAMH.

IIpomesxyTouHsbIit
3aueT

OIIK-6.1,
OIIK-6.2

1.2 KoHcTpyKIus TOMEHHOMN

neyn

Nsyuenune
yueOHOM, HAYyUHOU
U CIIPaBOYHOM
JIUTEPATYPHI 110
Teme
JTUCLUTUTUHBIL.
Pabora ¢
3JIEKTPOHHBIMHU
OoubIroTeKaMu.

3amura
nabopaTopHOH
padotsr Ne 1.1

OIIK-6.1,
OIIK-6.2

1.3 JlomenHsI# mporecc

Nzyuenue
y4eOHOM, Hay4HOH
U CIIPaBOYHOU
JUTEPaTyphl MO
TeMe
JIMCTIUTIIAHEL
Pa6ora ¢
DJIEKTPOHHBIMU
O6ubanorexamu.

YcTHbIl ompoc

OIIK-6.1,
OIIK-6.2

Hroro no pazaeny

18 18

12

2. Pazmen 2. [IpousBoacTBO cTamu

" IBCTHBIX MCTAJIJIOB

2.1 OO1me OCHOBEI

2

Uzyuenne

3amura

OIIK-6.1,




CTAJICILUIaBUIIBHOI'O
IpOoUu3BOJACTBA.

y4eOHOH,
Hay4YHOH 1
CIIPaBOYHOM
JUTEPATypHI 110
TeMe
JUCLUIUTUHBIL.
Pabota c
3JIEKTPOHHBIMU
OubIMoTeKamH.

1a00paTOpHOI
pabotsr Ne 1.2

OIIK-6.2

2.2 Konseprepnoe
MPOM3BOJICTBO CTAJIN

Nzydenne
yueOHOM,
Hay4YHOU 1
CIPaBOYHOMI
JIUTEPATYpPHI 110
Teme
JUCLUTUTAHBL.
Pabora ¢
NIEKTPOHHBIMU
OubIMoTEKAMU.

VYerHbIi onpoc

OIIK-6.1,
OIIK-6.2

2.3 MaprenoBckoe
MIPOHM3BOJICTBO CTAJIU

Nzyuenue
y4eOHOH,
HAY4YHOU U
CIPaBOYHOMN
JHUTEPATypPHI IO
Teme
JCIUTUINHEL.
Pabora ¢
JIEKTPOHHBIMU
6ubanoTexamu.

3amura
naboparopHoi
paboter Ne 1.3

OIIK-6.1,
OIIK-6.2

2.4 BeiuiaBka craid B
ANEKTPUYECKHX MeYax

Nzyuenue
y4eOHOM,
HAaY4YHOU U
CIIPaBOYHOM
JUTEPATYPHI 110
Teme
JTUCLUTUTUHBIL.
Pabora ¢
3JIEKTPOHHBIMU
OubmmoTekaMu.

3amuTa
11a00paTOPHBIX
pabot Ne 2 m Ne 3

OIIK-6.1,
OIIK-6.2

2.5 KosmeBas o00paboTka
cranu

N3yuenune
y4eOHOH,
HAY4YHOU U
CIPaBOYHOM
JUTEPATYPHI 110
Teme
JUCLUTUTUHBIL.
Pabota c
3JIEKTPOHHBIMU
6ubnroTexamu.

VYcTHbIi onpoc

OIIK-6.1,
OIIK-6.2

2.6 PaznuBka cranu

Nzyuenue
y4eOHOH,
HAay4YHOU U
CIPAaBOYHOMN
JUTEPATYPHI 110
Teme
JTUCLUTUTUHBIL.
Pabora ¢
3JIEKTPOHHBIMHU
OubnmoTexkamu.

3amuTa
naboparopHon
pabotsr Ne 4

OIIK-6.1,
OIIK-6.2

2.7 Meranmyprus UBETHBIX
METaJLIOB

43

Nzyuenue
y4eOHO1H,
HAyYHOU U

KonTponbnas
pabota

OIIK-6.1,
OIIK-6.2




CIIPaBOYHOMN
JUTEPATyphl O

Teme
JIMCIIUTLTHHBL,
Pabota c

SIIEKTPOHHBIMH

OoubIoTeKamu.
HWroro no pazaeny 16 16 24,3
Hroro 3a cemectp 34 34 36,3 9K3aMEH
HWroro no aucumruinHe 34 34 36,3 JK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

C menpro peanu3allid KOMIIETEHTHOCTHOTO TIIOAXOJa, a Takke (OPMHUPOBAHUS U
pa3BuTHs MPO(PECCHOHATBHBIX HABBIKOB OOYUYAIOUIMXCS PEATM3YIOTCS CIEAYIOIINE CPEICTBa,
CTIOCOOBI M OpPraHU3aIMOHHBIE MEPOIPUSATHS:

- M3Y4YCHHE TEOPETUYECKOr0 MaTepHajja JAUCIHUILUIMHBI HA JICKIUAX C HCIOJIb30BAaHHEM
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOSITEbHOE M3YyYCHHE TEOPETHYECKOro MaTepuayia JUCHUIUIMHBI  C
MCIOJIb30BAHUEM METOJMYECKUX Pa3padOTOK, CHIENUATbHON yueOHOM U HAyYHOU JTUTEpaTyphl;

- (opmupoBanue u pa3BUTHE NPOPECCHOHATBHBIX HABBIKOB OOYyYaIOMIMXCS Ha
n1ab0paTOPHBIX 3aHITHSIX.

B wu3nokeHuWu JEKIMOHHOTO MaTepualia W MPH MPOBEICHUU OOYdYaIOUIMXCS Ha
71a00paTOPHBIX 3aHATHAX MPEANOIAraeTcs Mepexol OT PENPOIYKTUBHBIX METOJ0B O0yYCHHS K
YaCTUYHO-TIONCKOBBIM W HCCIIEZIOBATENIbCKUM ~ METO/aM, Pa3BHBAIOIIMM  JIOTHYECKOE,
TEOPETUYECKOE MBIIIUICHUE, YMEHHE apTyMEHTUPOBATh M OTCTAMBATh COOCTBEHHOE MMOHUMAaHHE
Borpoca. C 3TOH LeNbi0 BO3MOKHO HCIOJb30BAHHUE METOJIOB 3BPHCTUYECKMX BOIPOCOB U
OpaHiHCTOPMHUHTA (MO3TOBOM aTaky).

[Tpu npoBeneHny 1a00PATOPHBIX 3aHATUN MPEANIONATaeTCs UCIOIb30BAHNE TEXHOIOTUU
B3aMMOOOYYEHHUS.

CamocrostenbHas paboTa CTYJEHTOB JOJDKHA ObITh HalpaBlieHAa Ha 3aKpervieHue
TEOPETUYECKOI0 MaTepHala, U3JI0’)KeHHOTO IIpeno/iaBaresieM, Ha MpopaboTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSITEJIbHOE M3y4yeHHe, Ha HOJArOTOBKY K JaOOpaTOPHBIM 3aHATHUSAM, IOATOTOBKY K
UTOrOBOI aTTecTanum.

B xoze 3anATHI npeanonaraeTcs UCI0JIb30BaHUE KOMIUIEKCa HHHOBAIIMOHHBIX METOI0B
aKTUBHOI'O OOYYEHHUs CTYAECHTOB, BKIIOYAIOLIETO B ceO:

- co37aHHMEe NPOOJEMHBIX CHUTyallUd C IIOKa3aTelbHbIM peEIIEHUeM MpoOJIeMbl
IIpero/iaBaTesneM;

- CaMOCTOSITENIbHYIO IIOMCKOBYIO JIEATEIBHOCTh B pEIIeHHH Y4eOHBIX Mpobiiem,
HaMpaBJsIEMYIO MIPETI01aBaTEeNEM;

- CAaMOCTOSTEJIBHOE pelIeHre TpoOIeM CTYASHTaMU 1101 KOHTPOJIEM ITperoiaBaTels.

Peanuzanusi MHHOBALIMOHHBIX METOJOB OOY4YEHHMsS BO3MOXHA C HCIOJIb30BAHUEM
CIICAYIOIINX PHUEMOB:

- MHCTPYKTaXX CTYAEHTOB IO COCTAaBJICHUIO TAOJUI], CXeM, I'paMKOB C MPOBEICHUEM
MOCTIETYIOLIEro X aHaIN3a;

- IPUMEHEHNE PEKOMEHJALNN MO COCTABJICHUIO TE3UCOB U KOHCIIEKTOB IO MPOYHUTaH-
HOMY MaTepuay;

- packpbITHE HperojaBaTeleM MPUYMH M XapakTepa HeyJaady, BCTPEYaroUUXcs Npu
peleHny npooiem;

- IGMOHCTpAalXs AIbTEPHATUBHBIX MOJX0/I0B K PEIIEHUI0 KOHKPETHOH MpoOIeMBlI;

- QaHAJIU3 TIOJYYECHHBIX Pe3yJIbTaTOB M OTHICKAHHE I'PaHMIl UX TPUMEHUMOCTH;

- NCTIOJIb30BAHUE 3a/IaHUM [T CAMOCTOSATENILHOW PaOOThI ¢ M30BITOYHBIMU JAHHBIMU.

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

[IpencraBieHo B mpuiiokeHuu 1.

7 OueHoYHbIe CpeACTBA /sl IPOBeAeHUs MPOMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUN 2.

8 YueOHo-MeToAUYecKoe 1 HHPOPMALIMOHHOE 0O0ecTiedeHue TN CHUIINHBI (MOXYJIs)
a) OcHoBHas JIUTEpaTypa:



1. OCHOBBI METAJUTYPrHUECKOro Mpou3BoACTBa : yueOHuk / B.A. burees, K.H. Brosus,
B.M. Konokonbues, B.M. Canranuk. — Cankr-IlerepOypr : Jlans, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — TeKcT : 3NEKTPOHHBIH // DNeKTpOoHHO-0MOIMOoTeYHast cuctema «JIaHb :
[caiiT]. — URL: https://e.lanbook.com/book/90165. — Pexum nocTyma: Juis aBTOpH3.
I10JIb30BATEIICH.

0) /lomoJiHUTeIbHASA JIUTEpaTypa:

1. UsneB, C.A. Metajuryprudeckue TEXHOJOTHU. MeTamuryprus 4€pHBIX METAJUIOB .
yuebHoe nmocodue / C.A. Usnes, M.II. KitoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN

978-5-906846-57-0. — Tekcr : snekTpoHHbId // DAeKTpOHHO-O0MOIHOTEUHAs cucTeMa «JIaHby :
[caiiT]. — URL: https://e.lanbook.com/book/108106. — Pexum poctyma: Juis aBTOPHU3.
M0JIb30BaTENEH.

2. be3ooponos, H0. H. MapkupoBka craieii u cruiaBoB: YueOHoe nocobdue / be3dbopomon
I0.H., T'ammaxmero P.H., Yankun W.A. - Kpacnosp..C®Y, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Tekcr : JJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/967378

3. CnenuaiibHble cTaly U CIuiaBbl: YueOHoe nmocooue / Kosanesa A.A., Jlonatuna E.C.,
Anukuna B.U. - Kpacnosp.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekcrt :
anexktpoHHbIi. - URL: https://new.znanium.com/catalog/product/967770

4. Mapuenko, H.B. Metamtyprudeckoe coipbe : yued. mocodue / H.B. Mapuenko, O.H.
Kostyn. - Kpacnosipck ; Cub. denep. yn-t, 2017. - 222 c. - ISBN 978-5-7638-3658-5. - Tekcr :
snekTponnsbii. - URL: https://new.znanium.com/catalog/product/1031871

[leproauueckast neyats (KypHaJibl):

1. HayuyHo-TexHMuYecKM U TpPOU3BOJACTBEHHBIH KypHan «Metamnypr». — URL:
http://www.metallurgizdat.com/index.php

2. HayuHo-TeXxHWYeCKWH, TPOU3BOJICTBEHHBI W Y4eOHO-METOTUYECKUN >KypHAal
«[TpomsBoacto mpokara». — URL: http://www.nait.ru/journals/index.php?p_journal_id=7

3. Hayunsrit KypHa «UépHble METaJUIbD». — URL:
https://www.rudmet.ru/catalog/journals/5/

4. Journal of Chemical technology and metallurgy (xypHan XuMHUYEeCKOW TEXHOJIOTHH U
meramutyprun). — URL: https://dl.uctm.edu/journal/web/home

5. Hayunsrii xypunan «Bectnuk MITY wum. T.U. HocoBa». - URL:
http://vestnik.magtu.ru/

6. Crnenmanu3upoBaHHBI HAayYHO-TEXHHUYECKUH XypHan «JIuTeiiHoe MpOM3BOJCTBO. —
URL.: http://www.foundrymag.ru/

1. Hayuno-Texnnuecknii KypHaI «JImrennmk Poccun. — URL:
http://www.ruscastings.ru/work/396/6988

B) MeToauyecKkue yKazaHus:

1. Konecnukos 10.A., Bynanos b.A., CronsipoB A.M. Mertamtypruueckre TEXHOJIOTHH B
BBICOKOITPOU3BOIUTENILHOM KOHBEPTEPHOM Liexe: - Maruuroropck: M3a-so Maruutoropck. roc.
TexH. yH-Ta uM. I .. HocoBa

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcebl:

IIporpamMmmHoe obecnieuenue

HaumenoBanue

0o No norosopa Cpok AeiCTBUS TUIEH3UU



https://e.lanbook.com/book/90165
https://e.lanbook.com/book/108106
https://new.znanium.com/catalog/product/967378
https://new.znanium.com/catalog/product/967770
https://new.znanium.com/catalog/product/1031871
http://www.metallurgizdat.com/index.php
http://www.nait.ru/journals/index.php?p_journal_id=7
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

MS Office 2007

. No 135 ot 17.09.2007 0eccpovHO
Professional
7Zip CBOOOZHO pacmpoCTpaHIeMOe O6eccpouHo
FAR Manager |cBoGogHO pacmpocTpaHsemMoe O6eccpouHo
Bpaysep Yandex | cBOOOAHO pacnpocTpaHseMoe 0eccpodHO

HpO(l)CCCHOHaJILHBIe 0a3bl JaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHbIC CUCTEMbI

Hazpanue Kypca

CcrlUika

DnekTpoHHbIe pecypebl onbmuoreku MI'TY um.
I'.1. HocoBa

https://host.megaprolib.net/MP0109/Web

Poccuiickas T'ocymapcTtBeHHass  OuOnmoTeka.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

HammmonansHas
nH(pOpMAIMOHHO-aHAJIMTUYECKAss  CHCTeMa —
Poccuiickuii HMHIEKC HAyYHOrO0 UMUTUPOBAHUS

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

9 MaTtepuajJbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHBI (MOILYJIs1)

MaTepI/IaJILHO-TeXHI/I‘IeCKOG obecneyeHne JUCHUITIIIMHBI BKJIFOYACT:



https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
https://elibrary.ru/project_risc.asp

1. YueOHast ayuTOpus A7 POBEACHUS 3aHATHIA JICKIIMOHHOTO THITA OCHAIIICHA!

- TEXHUYECKHMHU CPEICTBAMH OOYYCHHS, CIYXKAIIUMHU JUIS TPEACTaBICHUS y4eOHOU
nHbopManuy OOJBIION ayJAMTOPUU: MYJIBTUMEIUHHBIMU CPEJCTBA XpAHCHUS, Mepefadyd U
MpeACTaBICHUS yueOHOM HHPOpMAIIHH;

- CHICIMAIM3UPOBAHHON MEOEIIbIO.

2. VYueOHas aymuTopusi I TPOBEACHUS JIAOOPATOPHBIX 3aHATHA OCHAIIECHA
J1a00paTOPHBIM 000PYIOBAHUEM:

- YCTAHOBKH I10 MOJICJIMPOBAHUIO CTAJICIIABHIILHBIX TPOIIECCOB;

-MOJICIM JUISI M3YYCHHUsS ONTUMAIILHOTO PEXHMMa 3arpy3Kd MaTepuaioB B IeYb WU
ONITUMAIILHOTO PACHPECIICHHEM CIIOSI ITMXTOBBIX MaTepPHajIoB Ha KOJOIIHUKE;

- MOJIEJIb JJIs1 M3y4eHHST (PU3MYECKOTO COCTOSIHUS 30HBI TOPCHHUS;

- MOJICJIH JUIS W3YYEHUS YCIOBUI HENPEPHIBHOTO JIBUKCHUS MaTEPUAIOB B JIOMEHHOM
MIeYU ¥ ONPEICISIONICH POJIM CHIIOBOTO B3aMMOCHCTBUS MIOTOKOB IUXTHI U Ta3a;

- YCTAHOBKH JUIS N3y4eHUS (PU3HUUECKUX CBOWCTB MaTEPHUAJIOB;

- MOJIEJIM TI0 U3YYSHHUIO POBHOCTHU CXO0J1a IUXTHI;

- CICIMATM3UPOBAHHON MEOEIIbIO.

3. YueOHast ayiuTOpus ISl TPYIIOBBIX U UHIAMBHYaTbHBIX KOHCYJIbTALUN, TEKYIIETO
KOHTPOJISl M TPOMEKYTOUHOM aTTECTAIlMKA OCHAIIICHA!

- KOMIIbIOTEpHO# TexHuKoM ¢ maketom MS Office, ¢ moakiroueHnem k cetu «HTEpHET»
U C JJOCTYIIOM B DJICKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA,

- CHICIMATM3UPOBAHHON MEOEIIbIO.

4. [TomereHue JIIsl CAMOCTOSITEIIBHON paOOThI OCHAIIEHO:

- KOMIIbIOTEpHO# TexHuKoM ¢ maketom MS Office, ¢ moakiroueHnem k cetu «HTEpHET»
U C JJOCTYIIOM B DJICKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA,

- CHICIMATM3UPOBAHHON MEOEIIbIO.

5. Tlomemienue i XpaHeHHS H NPO(UIAKTUYECKOTO OOCITY)KMBaHUSI y4eOHOTO
000pyZI0BaHUS OCHAILEHO:

- CIIeIMATU3UPOBAHHON MEOEIbIO: CTENIaXKaMHU JIJIsl XpaHEeHUs y4eOHOTO 000pyI0BaHMS;

-MHCTPYMEHTaMH JIJIsl peMOHTa y4eOHOT0 000pYI0BaHMUS;

- mkadaMu 171 XpaHeHus: y4eOHO-MEeTOANYECKON JOKYMEHTAIIMH U MaTepUasoB.



ITPUJIOKEHUE 1

AyIuTOpHas caMOCTOsITeNIbHAs paboTa 00yJaroIMUXCsl OCYIIECTBIISICTCS Ha JIAOOPATOPHBIX
3aHATUSAX B BUJIC BBIIIOJHEHUS TaOOPATOPHBIX PadOT M pelIeHUs 3a[a4, B KOTOPBIX COYETAIOTCS
AJIEMEHTHI TEOPUU M MPAKTHKU CTAJETUIABHIBHBIX MPOIECCOB, MO 3aJaHUI0 U TIOJ[ KOHTPOJIEM
pernoaaBaress.

BueaynutopHass camocrosTenbHas paboTa OOYyYaloLIMXCS OCYIIECTBISAETCS B BHIC
M3YYEHHUS yUeOHOU JIUTEepaTyphl O pa3/esiaM JUCIHUILTUHEL.

Bomnpocs! 1 3ananus 11 1a00paTOpHBIX 3aHATUN U IPOBEJEHUS CaMOCTOSATEIbHOW PabOTHI
1o auctuIuinHe «OCHOBBI MeTALTYPru4ecKoro mpou3BoACTBa» OMYOJIMKOBAHbI B CIICAYIOIIEM
y4eOHO-METOIUYECKOM 00€CIICUeHHUHU:

1. CenuBanos B.H., CtonsapoB A.M., Macaibsckuit C.C. MoaenupoBanue o0pa3oBaHus
yCaJOYHOM PaKOBUHBI B CTAJbHBIX CIMTKaX / MeTtoauuyeckue yka3aHHUs 110 BBIIOJIHEHUIO
nabopaTtopHOil paboThl Mo AucHUIUIMHE “OCHOBBI METAJUIYPTMYECKOrO MPOU3BOACTBA” IS
cTyneHnToB HanpasieHus 22.03.02. — Maruurtoropck: MI'TY, 2017. —7c.

2. CenuanoB B.H., CtonspoB A.M. ®usnueckoe MOJACIUPOBAHHE KPUCTALIU3ALUU
CTaJIbHOTO ciauTKa / MeToauueckue yKa3aHus Ul BBIIOJHEHHs J1a0opaTopHOM paboThl 1Mo
mucuuruinHe “OCHOBBI METAJUTyPTUYECKOTO MPOW3BOJACTBA” ISl CTYJACHTOB  HAIpaBJICHUS
22.03.02. — Marautoropck: MI'TY», 2017. — 12c.

4. CemuanoB B.H., CtomsapoB A.M. CTpoeHHE CTaIbHBIX CIUTKOB / MeTomudeckue
yKazaHuss K  Ja0OpaTOpPHBIM 3aHATUAM MO JUCHUIUIMHE “OCHOBBI METaJUIyprHuecKoro
IPOU3BOJACTBA” Uil cTyneHTOB HampasiaeHus 22.03.02. — Maruaurtoropck: MI'TY, 2014. —
&c.

Ilepeuenns J1abopaTopHBIX PadoT 10 AUCHUILIMHE:

1. U3yyenue KosuieKIMH 00pa3lioB CHIPHIX MAaTEPHAJIOB U MPOJYKTOB TIOMEHHOM IUIABKH.

2. H3yueHue KpUCTAUIMYECKOTO CTPOEHUS U MAaKPOCTPYKTYPbI HEMPEPHIBHOIUTHIX 3arOTOBOK
OuneHo4HBbIE CPeICTBA /IS TEKYIIero KOHTPOJISA YCIIeBaeMOCTH, IPOMeKY TOYHOI

aTTeCTAlMHU 110 UTOraM OCBOCHMS JMCIHUIIJIMHBI:

CtpykTypa TpOM3BOACTBA UEPHBIX METANIOB M  33Ja4d  METaJULypruyecKoro
Npou3BOACTBA. I[IpuMeHeHne xeneza W ero CIUlaBoB. Pa3BuTue  MeTamunypruyeckou
MPOMBIIUIEHHOCTH. POJIb METAIIJIOB B COBPEMEHHOM MPOMBILIIIEHHOM MPOU3BOACTBE. ChIphEBbHIE
MaTepI/IaJ'[BI )IOMGHHOI\/'I INIaBKU U UX IIOATOTOBKA.

Yerublii onpoc. JloMeHHBI Tponecc. IIpoueccsl B TOpHE MAOMEHHOW TIEYH.
Pacnpenenenne MarepuanoB Ha KOJOIIHMKE JOMEHHOM Imieuu mpu 3arpyske. IloBenenue
IIPUMECHBIX AJIEMEHTOB YYI'yHa: BOCCTAHOBJICHHME Maprasiia, KpemHus, ¢ocdopa, BaHanus u
tutaHa. UyryH u ero kadectBo. OOpa3oBaHMe YyryHa. Buabl 4yryHOB, BBIILJIABISEMBIX B
JIOMEHHbIX nevax. [loBeneHue cepsl B JoMeHHOM M1aBke. OCHOBHAs peakius fecyabdypauud B
TOpHE NeYr ¥ BHEJJOMEHHAA JeCyIb(yparius.

Yerabiii  onpoc.  KucnmopoIHO-KOHBEPTEPHBIM MPOLECC C BEPXHEH MPOIYBKOM.
YerpoiictBO  KMCIOpogHOro Kouseprepa. llluxtoBble Marepuansl. TeXHOIOrMs IIIAaBKU.
TennoBoi pexuMm. BeimmaBka serupoBaHHbIX cTasied. OTBOJ M OYHMCTKA KOHBEPTEPHBIX
ra3oB, IKOJIOTH npouecca. KoHTponb 1 aBTOMaTH3alus KUCIOPOJHO-KOHBEPTEPHOTO IIpoLECcca.
TexHUKO-PKOHOMUYECKHE Toka3aTenu mporecca. [lepenen docdopucTrix YyT'yHOB B
KOHBEpTEpax C BepxHeW mponayBkoil. KoHBepTrepHble mpolecchl ¢ JIOHHOW TNPOAYBKOHN
kuciopogoM. KoHBepTepHbie Tmporecchl ¢ KOMOWHHMpPOBAaHHOUM mpoayBko#. IlmaBka cramu c
YBEJIMYEHHBIM PAacX0/0M JIoMa. DHepro3aTpaTsl U cOepekeHue MaTEpUaoB MPHU NMPOU3BOICTBE
CTaJli B KUCJIOPOJIHO-KOHBEPTEPHOM Mpoiiecce. KauecTBo cTanu u cepTuduKamnus npoIyKIum.

Ycrablit onpoc. KoBmeBas o6paboTka cranu TexHOJOrHuecKue BapHaHThI Mepezena 1o
croco0y BHEMEYHOW 0O0paOOTKH: BUABI KOBIIEBOW 0OpabOTKM M HX CymHOCTh. OOpaboTka




MeTalljla  JKUJKUM CHHTEeTHYecKuM mnutakoMm. OOpaboTka MeTalla  HMHEPTHBIM — Ta30M.
BakyymupoBaHue xuakoi crainu. BeeaeHue B KUIKAA METAIIIT TOPOITKOOOPA3HBIX MaTEPHAIIOB.
KoMOuHMpOBaHHBIE METO/ABI KOBIIEBOH OOpaOOTKH METajljla C €ro HarpeBoM. ABTOMATH3aIUs
MIPOLIECCOB KOBIIEBOM 00pabOTKM cTanu. DHeprosarparbl U cOEpekeHHE MaTepHalioB Mpu
KOBIIIEBOI 00pabOTKe CTall pa3IUYHBIMU CIIOCOOAMH.

KontposnbHas padota. Knaccudukarus cranei.




7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

MNPUJIOKEHHUE 2

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaACTBA JIA IIPOBCACHUA HpOMe?RyTO‘lHOﬁ aTreCcranum:

CTpyKTYpHBIH 3JIEMEHT
KOMITETCHIINH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouyHbIE CpEeACTBA

OIIK-6 - CnocoGen npuHUMaTh 0OOCHOBAaHHBIE TEXHUYECKHE PELICHUS B IPOPECCHOHATBHON eI TEIbHOCTH, BEIONpPaTh 3¢ dekTrBHbIC 1 Oe30macHbIe

TEXHUYCCKUEC CPCACTBA U TCXHOJIOTUHU

OIIK-6.1

Omnpenensier nepedeHb 000pyI0BaHUS HA
MIPOU3BOJICTBE U B JJabopaTopuu, 00ecreunBaroIiee
Oe30MacHoe MoJlyueHHe U UCCIIeI0BaHHe
MAaTEepUAIIOB U U3JIEIIUI U3 HUX

- [lepeueHb TEOPETUUECKUX BOIIPOCOB K 3K3AMEHY:

— Posb 4epHBIX METAIIOB B Cpepe YeT0BEUECKON NeITEIbHOCTH
— UYrto Takoe 4yryH?

- OO1as cxemMa IpoU3BO/ICTBA YEPHBIX METAJLIIOB.

- OcHOBHOE pa3nuyuue YyryHa v craau?

— Uro Takoe cTaib?

— Kakwue cranennaBuiabHble arperatbl MOT'yT UCTHIOJIb30BaTHCS IS
BBITJIABKH CTaJH?

- HazoBuTe mmxToBBIE MaTepUabl, KOTOPHIC UCIIOIB3YIOTCS TIPH
BBITIJIABKE CTAJM B KHCIIOPOJHOM KOHBEPTEPE.

- HazoBuTe mMxToBBIE MaTepUalbl, KOTOPbIE UCIIONB3YIOTCS IPU
MIPOU3BOJICTBE ATFOMUHHUS, MEJI, HUKEIIA.

- Kaxkue arperaTsl HCTIONB3YIOT MPU TPOU3BOICTBE IIBETHHIX
METAJIIIOB?

- B ueM OCHOBHBIE OTIMYMS METALTYPTUU YEPHBIX U LIBETHBIX
METaJIJIOB?

— Crioco0ObI TOATOTOBKHU Py K TOMEHHOM 1u1aBke. HasHaueHue u
XapaKTepUCTHKA CIIOCOO0B OKYCKOBaHUS KeEJIe30PYIHBIX
MaTepHayioB.




CTpyKTYypHBI 3JEMEHT

[Tnarupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

KOMIIETEHIINH

- CyIHOCTb arJoMepalioHHOro Mpolecca.

— O6opynoBaHue I IPOU3BOJICTBA OKYCKOBAHHOTO CBHIPhSI

- O6opynoBaHue IS IPOU3BOJICTBA UYT'YHA.

- O6opyaoBaHHe TSI TPOU3BOJICTBA CTAIH.

- Oo6opynoBaHue JJIs pa3IMBKU YyryHa

— OO11ee yCTpOHCTBO U COCTaB KOMILJIEKCA TOMEHHOM MEYH.

— Hapucyiite cxemy npoduiis KUCIOPOAHOTO KOHBEpTEpa

— [lepeuncnure ocHOBHBIE pazHoBUAHOCTH MHJI3.
Ilpakmuueckue 3a0anus:

— ONpENENTUTh  OKUCIHUTEIbHYI0O  CIIOCOOHOCTH  arjiomMepara,
coaepxariero 60 % Feobur u 15 % FeO.

—  OIpenenuTh OKHUCIIUTENbHYIO CIIOCOOHOCTh OKaJIUHBI,
conepxkarieit 70 % Feobm u 73 % FeO.

— CKOJIbKO M3BecTH, conepxkauieit 85 % CaO, motpedyercst s
onutakoBaus 0,7 % Si B 300 T >xmAKOro Mmeramia, €CIu
OCHOBHOCTSH IITaKa-3,5 ?

— Ha CKOJBKO MOBBICUTCS] OCHOBHOCTH IIIJIaKa, €CIu K 35 T 1utaka,
conepxkariero 43 % CaO u 13 % SiO2 no6aBuTh 7 T U3BECTH,
coaepxarieit 87 % CaO u 2 % Si02 ?

OIIK-6.2 O1eHUBAET MO KPUTEPUSIM TEXHOJIOTHYCSCKUH MTPOIIECC B Ilepeuens meopemuueckux 60npocos K IK3ameHy:

npodecCHOHATBHOM  00MacTH € TOYKH
6e3omacHOCTH U 3G (HEKTUBHOCTH

3peHHS

1.
2.

TpeboBanusi Kk po(EeCcCHOHATBEHON NESITEIBHOCTH PaOOTHUKOB
YEPHOU METAJLTYprUu

OxapakTepr30BaTh XUMHUYECKHI COCTAB JKEIE3HBIX PY/I.
O6o3HaunTh TpeOOBaHUS K KAUeCTBY JKENE3HBIX pyd U
HE0OXOIMMOCTh MOATOTOBKH X K JIOMEHHOM TUIAaBKE;
KrnaccudunupoBaTh THIIBI 3KeJIE3HBIX PY/ [0 py1000pa3yoIieMy)|
MUHEpay




CTpyKTYypHBI 3JEMEHT
KOMIIETEHIINH

[Tnarupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

— OcHoBHble TpeOoBaHMs OE30MACHOCTH TPH IMPOU3BOICTBE
qyTyHa.

— OcHoBHbIE TpebOBaHUs OE30MACHOCTH NP MPOU3BOICTBE CTAIN

— OcHoBHbIE TpeOoBaHMs 0€30MAaCHOCTH TMpPH TPOU3BOACTBE
arjaoMmepara

— Kakne mnpemmymiecTBa MMeeT HENpephIBHAs pas3iMBKa CTaJlU
nepesl pa3iuBKOM B U3JI0KHULIBI?

— CpaBHUTH  TEXHUKO-dKOHOMUYECKHE  TMOKazaTeinu  paboTh]
nomeHHbIX Tiedeit Ne§ (¢ b3Y) u Ne 4 (koHycHoe 3arpy3o4yHoe
YCTPOMCTBO)

— Ormucarh TEXHOJIOTHYECKHH TPOILECC MPOHM3BOJCTBA UYTyHA,
yKa3aTb Kputepuu 3¢ (HEeKTUBHOCTU

— Ormnucarh TEXHOJOTHYECKUH TMpolecc MPOU3BOJICTBA CTallH,
yKa3aTh Kputepuu 3 hekTuBHOCTH

— Onucarb TEXHOJOTUYECKUM TIPOIIECC MPOU3BOJICTBA arjioMepara,
yKa3aTb Kputepuu 3¢ HEeKTUBHOCTU

Ilpakmuueckue 3a0anus:

— OrmpenenuTs  OKHCIHTENBHYI)  CIIOCOOHOCTh  OKAJIMHBI,
conepxaieit 70 % Feoobm u 73 % FeO.

— Cxonbko u3BecTH, cojepxamieit 85 % CaO, morpelyercs ans
onurakoBanus 0,7 % Si B 300 T )KUIKOTO METajia, €CJIu OCHOBHOCTh
nuraka-3,5?

— Ha ckonbko MOBBICUTCSI OCHOBHOCTD IIIJIaKa, €CIM K 35 T IUTaKa,
conepxkamiero 43 % CaO u 13 % SiO2 noGaBuTh 7 T U3BECTH,
coaepxarieit 87 % CaO u 2 % S102?




0) Ilopsnok mnpoBeneHHs] NMPOMEKYTOYHOW AaTTECTALMH, IOKAa3aTeJl M KpPHUTEpHH
OLICHUBAHUS:

[IpomexyrouHas arrecranus 10  JucHUIUIMHE  «OCHOBBI  METAJLUIyPrH4ecKOro
NPOM3BOJACTBA) BKIIIOYAECT TEOPETUUECKHUE BOIPOCHI, IT03BOJISAIOIINE OLIEHUTh YPOBEHb YCBOCHUS
00y4aroIMMUCs 3HAHUH, U MPAKTHYECKUE 33aJaHMs, BBISABIAIOLINE CTENIEHb C(HOPMUPOBAHHOCTH
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hOpME SK3aMEHa.

OK3aMeH IO JaHHOM IUCHMIUIMHE IPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAllMOHHBIM
OuneraM, KaXablii U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUYECKUX BOMPOCA U 33a/1a4a WU B popme
TecTa.

IHoka3aTesu M KPpUTEPUM OLIEHUBAHMSI IK3aMeHa B YCTHOI dopme:

— Ha OICHKY «OTJIMYHO» (5 0ayuioB) — oOyyarommiicss AEMOHCTPUPYET BBICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTH4YecKkoe U TIJIyOOKoe 3HaHue
yueOHOro Marepuasnga, CBOOOJHO BBIIOJHSET IMPAKTUUYECKHE 3a/laHus, CBOOOJHO OIEpUpYET
3HAaHUSMM, YMEHUSIMH, IPUMEHSET UX B CUTyallUAX MOBBIIIECHHOMN CI0KHOCTH.

— Ha OIEHKY «Xxopomo» (4 Oamia) — oOy4aroImMics JEMOHCTPUPYET CPEIHHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU aHATUTUYECKUX OllepalusiX, HepeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLICHKY «Y/A0BJIeTBOPHUTEJbLHO» (3 Oayia) — 00ydaroLuiics JeMOHCTPUPYET OPOTOBbIi
yYpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIUI: B X0JI¢ KOHTPOJIBHBIX MEPONPHUSATHHA JOMYCKAIOTCS
OLIMOKM, MpPOSBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHWUN, YMEHHMH, HaBBIKOB, OOyyaromuics
UCTIBITHIBAET 3HAYUTENBHBIC 3aTPYJHEHHS TPU ONCPUPOBAHUN 3HAHUSMHU U YMEHUSMH TIPH HX
[IEpPEeHOCEe Ha HOBbIE CUTYAIUH.

— Ha OLIEHKY «Hey/10BJIETBOPUTEJIbHO» (2 6aiia) — 00yyaroluiicss He IEMOHCTPUPYET 3HAHUS
TEOPETUYECKOr0 MaTepHajia, JOIMyCKaeT CyLIeCTBEHHbIe OMIMOKM, HE MOXXET II0Ka3aTh
MHTEJJIEKTyaJIbHbIE HABBIKM PELIEHUS MPOCTHIX 3a]1a4.

IToxa3aTeu U KPUTEPHHU OLICHUBAHUS JK3aMeHa B BHJie TecTa:

BOHpOCBI TCCTOB OXBATHBIBAKOT BECH O6’BCM H3y‘laeM0ﬁ JUCHUIIJNIMHBI B COOTBETCTBHUHU C
PIIJI.

- HA OLEHKY «OTJIHYHO» (5 0a/s10B) — 00yJaromuiics 1eMOHCTPUPYET BHICOKHIM YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMaTHYeckoe U TIIyOOKoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEepUpyeT
3HAHUSIMU, YMEHUSIMU, IPUMEHSET UX B CUTYALUSIX MOBBIIIEHHON CIOXKHOCTH, YTO COOTBETCTBYET
pe3ynbpTaTy TecTupoBaHus 75% u 0oJiee;

- HA OLIEHKY «Xopomo» (4 0anna) — oOydamuiics AEMOHCTPUPYET CPEIHUN YpOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMS, YMEHHMS OCBOCHBI, HO JOMYCKaIOTCS
HE3HAYUTENbHbIE OIMIMOKH, HETOYHOCTH, 3aTPYJHEHUS IPU AaHATUTHYECKUX OTlepalusiX, IepeHoce
3HaHUW W YMEHUI Ha HOBBIC, HECTaHJAPTHBIE CHUTYallMH, YTO COOTBETCTBYET pe3yNIbTaTy
tectupoBanus 60 -74 %;

- HA OLEHKY «YyJIOBJIETBOPUTENbHO» (3 0Oasia) — oOydarommiics IeMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0Ji€¢ KOHTPOJIbHBIX MEpONPUATUI
JOTYCKalOTCA OIIMOKM, MPOSBISAETCS OTCYTCTBHE OTAEIbHBIX 3HAaHUM, YMEHUH, HAaBBIKOB,
0oOy4aromuicsl HCIBITHIBAET 3HAYMTENbHbIE 3aTPYAHEHUS INpPU ONEPUPOBAHUU 3HAHUSAMH U
YMEHMSIMH MPU UX MEPEHOCE HAa HOBBIE CUTYALIMHU, YTO COOTBETCTBYET Pe3yJIbTaTy TECTUPOBAHUS
50 - 59 %;

- HA OIIEHKY «HeYA0BJIETBOPUTEILHO» (2 0ayia) — oOydaromuics HE JTEMOHCTPUPYET
3HAHUS TEOPETHYECKOro MaTepuana, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET MOoKa3aTh



WHTEJUICKTYaJ bHBIC HABBIKM PEIICHHS NPOCTHIX 3a/a4y, YTO COOTBETCTBYET pe3yJbTaTy
tectupoBanus mernee 50 %0.



