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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, o0Cyk/ieHa 1 ogo0peHa st peanm3aiuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena st peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmypruu U XUMHYECKUX TEXHOJIOTHI

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

Pabouast mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

[Iporokon ot 20 . Ne

3aB. kadenpoit A.C.?apqemco

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBoeHUsl NUCHUIUIMHBI «TE€XHOIOTHH METaUIypru4ecKoro MpOU3BOJCTBAY
SBIIAIOTCS: Ppa3BUTHE Yy CTYJEHTOB JIMYHOCTHBIX KayecTB, a Takxke (opMupoBaHUe
oOuienpodecCHOHaNbHBIX U MPO(PECCHOHAIBHBIX KOMIETEHUHUH B  COOTBETCTBUU C
tpedboBanusiMu ®I'OC BO mo nampasienuto noaroroBku 18.03.01 Xumuueckass TEXHOIOTHUS;
npruoOpereHue O0y4aroIMMHCS 3HAHUM TEOPETHUYECKUX OCHOB U MPUHIUIIOB MPaKTHYECKOM
peain3aiuy COBPEMEHHBIX CIIOCOOO0B MPOU3BOJICTBA YEPHBIX U LIBETHBIX METAJLIOB.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Jucnuninuza TexXHOI0ruu MEeTaulyprudecKkoro pou3BoACTBa BXOAUT B 4aCTh
y4eOHOro mana GopMUPYyEMYI0 YIaCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH
00pa3zoBaTeNbHON MPOTPAMMBI.

JUis n3yyeHust JUCLUIUIMHBL HE0OXO0AUMBI 3HaHUS (YMEHUs, BIIAJICHNU),
c(OpMHUPOBAHHBIE B PE3yJIbTATE N3YUEHHs TUCLMILUIMH/ IPAKTUK:

Maremaruka

®dusnka

3HaHus (YMEHUs, BIa/IeHUs ), IOTYYEHHbIE IPY U3yYEHUU JaHHOMN UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

IIpon3BOACTBEHHAA - IPEAANAILNIOMHAS ITPAKTHKA

[TonroroBka K mpoueaype 3aluThl U 3al1UTa BbITYCKHON KBATU(PUKAMOHHON
paboThI

IToaroToBka K ciaye u caada rocyJapCTBEHHOTO K3aMeHa

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILINHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHust

B pe3ynbrate ocBOeHUs TUCHMITIMHBI (MOAy sl) «TeXHOJIOrMU MEeTalIyprudeckoro
IIPOM3BO/ICTBA» 00yYarOIUICs T0JKEH 001a4aTh CIEAYIOUIMMUA KOMIIETEHIUSMMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

[TIK-4 Crnocoben popmupoBaTh pariuoHaIbHbIe TOKA3aTENN KaueCTBa TOTLIMBA JIJIs
MOBBIIIEHUS YPPEKTUBHOCTH MPOU3BOJICTBA METAJUTYPTUYECKOM MPOTYKITUH

I1K-4.1 dopMupyeT palMoOHaIbHbIE TOKA3aTEeNIN KauecTBa TOIIUBA  JUIS
noBbIeHUs () (HEKTUBHOCTH MPOU3BOCTBA METAITYPIUYECKOM

IPOAYKIIMH




4. CTpykTypa, 00b€M U coaepkaHue TUCUUIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 55,9 akaz. 4acos:

— aynutopHas — 54 akaj. 4acos;
— BHeayauTopHas — 1,9 akaj. 4acos;
— camocTosTenbHas pabora — 52,1 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

Paznen/ rema
JHACLUATIIAHBL

Cemectp

AynutopHast
KOHTakTHas paboTa
(B akaj. yacax)

Jlek.

11ab.
3aH.

IPaKT.
3aH.

CaMocTosTenpHas

paboTta cTymeHTa

Bun
CaMOCTOSTEIIFHON
paboThI

®dopma TeKyIero
KOHTPOJIA
yCIIEBaeMOCTH U
MIPOMEKYTOUHOU
aTTecTaluu

Kon
KOMIIETCHIIUH

1. Pa3nen 1. IIpousBonacTBo
YyryHa B JIOMEHHBIX IeUax

1.1 CripbeBble MaTepHanbl
JOMEHHOM TUIaBKH U HX
MOATOTOBKA

3,6

1,8/1,8
nu

Nzydenne
yueOHOI,
HayqIHOU 1
CIIPaBOYHOMN
JUTEPATYPHI 110
TeMe
JOUCLIUIIJINHBI.
Pabora ¢
3JIEKTPOHHBIMHA
OMOIMOTEKAMU.

[IpomexyTounsIit
3a4eT

IK-4.1

1.2 KoHCcTpyKIIHIsSl JTOMEHHOM 4
neyn

3,6

1,8/1,8

Nzyuenue
y4eOHOH,
HAY4YHOU U
CIIPaBOYHOMN
JUTEPATYPHI 110
Teme
JUCLUTUTUHBIL.
Pabora ¢
JIEKTPOHHBIMU
6ubnrorexamu.

3amura
71a00paTOpHOI
paboter Ne 1.1

[K-4.1

1.3 JlomenHsI# mporecc

3,6

1,8/1,8
nu

Nzyuenue
y4eOHOH,
HAay4YHOU U
CIIPAaBOYHOU
JUTEPATYPHI 110
Teme
JTUCLUTUTUHBIL.
Pabora ¢
3JIEKTPOHHBIMU
OubmmoTekaMu.

YcTHbIl ompoc

IK-4.1

Wroro no pazneny

10,8

5,4/5,4
u

2. Paznen 2. [Ipou3BoacTBO cTam
Y I[BETHBIX METAJIJIOB




2.1 O01u1Ire 0CHOBBI
CTaJEeIIaBIIIBHOTO
MPOU3BO/ICTBA.

3,6

1,8/11

Nzyuenue
y4eOHOH,
Hay4YHOH 1
CIIPaBOYHOMN
JUTEPATypHI 110
Teme
JUCLIUIUINHBI.
Pabora ¢
3JIEKTPOHHBIMU
Ooubimorexamu.

3amura
1a00paTOpHOI
paboter Ne 1.2

[1K-4.1

2.2 KonBeprepHoe
MPOM3BOJICTBO CTAJIN

3,6

1,8/0,8

Nzydenne
yueOHOM,
Hay4YHOU 1
CIIPaBOYHOMN
JUTEPATypPhl O
Teme
JTACIUIUTAHBI.
Pa6ora ¢
NIEKTPOHHBIMU
OHOIHOTEKAMH.

VYerHbIi onpoc

IK-4.1

2.3 MapTeHOBCKOE
MIPOM3BOACTBO CTAJIH

3,6

18

Nzydenne
y4eOHOH,
HAY4YHOU U
CIIPaBOYHOMN
JUTEPATYpPHI 110
Teme
JICITUTUINHEIL.
Pabora ¢
3JIEKTPOHHBIMU
OubIMoTeKaMH.

3amura
naboparopHoi
paboter Ne 1.3

[K-4.1

2.4 BelmuiaBka cTaiu B
ANEKTPUYECKHX MeYax

3,6

1,8

Nzyuenue
y4eOHOH,
HAaY4YHOU U
CIIPAaBOYHOU
JUTEPATYPHI 110
Teme
JTUCLIUTUIAHBI.
Pabora ¢
3JIEKTPOHHBIMU
OnbIMOTEKAMH.

3amuTa
11a00PaTOPHBIX
pa6ot Ne 2 u Ne 3

[K-4.1

2.5 KosuieBas 006paboTka
CTaNu

3,6

1,8

12,2

N3yuenune
y4eOHOM,
HAY4YHOU U
CIIPaBOYHOMN
JUTEPATYPHI 110
Teme
JTUCLIUTUINHBI.
Pabora ¢
3JIEKTPOHHBIMU
OuOIMOTEKAMH.

YcrHbli onpoc

IK-4.1

2.6 PaznuBka cranu

3,6

1,8

10

Nzyuenue
y4eOHOH,
HaY4YHOU U
CIIPAaBOYHOU
JUTEPATYPHI 110
Teme
JTUCLIUTUIAHBI.
Pabora ¢
AJIEKTPOHHBIMHU
O6nbanorexamu.

3amuTa
naboparopHon
pabotsr Ne 4

[K-4.1

2.7 Meramtyprust Mea,
HUKEJS ¥ aJIFIOMUHUS

3,6

1,8

10

W3yuenue
y4eOHOH,

KonTponbhas
pabota

[K-4.1




Hay4YHOH 1

CIIPaBOYHOMN
JUTEPATYPHI 110
TeEMeE
JIACIATIINHEL.
Pabota ¢
JNEKTPOHHBIMU
OHOJIMOTEKAMU.
HWroro no pazaeny 25,2 128131/1' 46,1
Hroro 3a cemectp 36 181//17 2 48,2 3a4ET
Hroro no aucumruinye 36 18/7.2 52,1 3a4eT

u




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

C umenpio peanu3allMd KOMIETEHTHOCTHOTO TMOAXOJa, a Takke (HOpMUPOBAHHS H
pa3BuTHs MPO(PECCHOHATBHBIX HABBIKOB OOYUYAIOUIMXCS PEATM3YIOTCS CIEAYIOIINE CPEICTBa,
CTIOCOOBI M OpraHU3aIMOHHBIE MEPOIPUSATHS:

- U3y4eHHE TEOPETUYECKOI0 MaTeprasa JUCIUIUIMHBI Ha JIEKIUSIX C UCIIOJIb30BAaHHEM
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOSITEIbHOE U3YyYCHHE TEOPETHYECKOro MaTepualia JAMCLUUIUIMHBL ¢
MCIOJIb30BAHUEM METOMUECKUX Pa3padOTOK, CIIEUATbHON yueOHOM U HayYHOH TUTepaTyphl;

- (QopmupoBanue u pa3BUTHE NPO(PECCHOHANBHBIX HABBIKOB OOyYarOmIUXCS Ha
n1ab0paTOPHBIX 3aHITHSIX.

B uznoxeHuu JeKIMOHHOTO MaTepualia 1 MpH MPOBEACHUN 00YJaroIUXcs Ha
71a00paTOPHBIX 3aHATHIX MPEAIONIATACTCS IEPEX0/] OT PENPOTYKTHUBHBIX METOI0B O0YUEHUS
K YaCTUYHO-TIOMCKOBBIM U MCCIIEIOBATEIbCKIM METOaM, Pa3BUBAIOIIUM JIOTHUECKOE,
TEOPETUYECKOE MBIIUICHNE, YMEHHUE apIYMEHTUPOBATh U OTCTAaUBAaTh COOCTBEHHOE
noHuMaHue Bo-mnpoca. C 3Toii 11eIbl0 BO3MOKHO UCIIOJIb30BAHUE METOJI0B 3BPUCTHUECKHUX
BOIIPOCOB U OPIMUHCTOPMHUHTA (MO3TOBOM aTaKH).

[Tpu npoBeneHnyn 1a00PATOPHBIX 3aHATUI MPEATOIAraeTCs UCIOIb30BaHHE
TEXHOJIOTUH B3aUMOOOYUYECHHUSI.

CamocTtosTenbpHas paboTa CTYASHTOB JOKHA OBITh HANIPaBlieHA HA 3aKpeTICHUE
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOT 0 IIperoiaBaTesieM, Ha IpopadoTKy TeM,

OTBEJICHHBIX Ha CAMOCTOSATEIbHOE U3YUEHHUE, Ha MTOATOTOBKY K JIA0OPATOPHBIM 3aHSITHSIM,
MOATOTOBKY K UTOTOBOM aTTECTaIUU.

B xope 3ansaTHil npeamnongaraeTcs UCIOIb30BaHNE KOMILJIEKCa MHHOBAIIMOHHBIX
METOJIOB aKTUBHOTO OOYYEHHSI CTY/I€HTOB, BKIFOUAIOIIIETO B CeOsI:

- CO37]aHKe MPOOJIEMHBIX CUTYAIIM C TOKa3aTEIbHBIM PEIIeHUEM TPOOIeMbI
MpernojaBaTenem;

- CaMOCTOSITEIbHYIO TOMCKOBYIO JIESTENILHOCTD B PEIICHUU YUEeOHBIX MPoOieMm,
HaIpaBJIIEMYIO IIPETOIaBaTeleM;

- CAaMOCTOSTEJIBHOE pelIeHre TpoOIeM CTYASHTaMU 1101 KOHTPOJIEM ITperoiaBaTels.

Peanu3zanus ”HHOBaIlMOHHBIX METO/I0B O0Y4YEHHUsI BO3MOXKHA C HCIIOJIb30BaHUEM
CIICAYIOIINX PHUEMOB:

- HHCTPYKTaX CTYJEHTOB I10 COCTABJICHHUIO Ta0JIUL], CXeM, TpapHKOB C MPOBEJCHUEM
MOCTIeTYIOIIEro UX aHaIn3a;

- IPUMEHEHHE PEKOMEH/IAIMH MO0 COCTABJIEHUIO TE3UCOB M KOHCIIEKTOB MO MPOYUTaH-
HOMY MaTepuaiy;

- pPacKphITHE NPENoAaBaTeeM NPUYHH U XapakTepa Hey1ay, BCTpevyaromuxcs npu
peleHny npooiem;

- IGMOHCTpalXs ATbTEPHATUBHBIX MOJX0I0B K PEIICHUI0 KOHKPETHOH MPOOIJIeMBI;

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

- UCTIOJIb30BAHUE 3a/1aHUH [ CAMOCTOSATENIbHOM PabOThl ¢ M30BITOYHBIMH JAHHBIMU.

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

[IpencraBieHo B mpuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA ISl POBEICHUS IIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUN 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTieyeHne TUCIMITHHbI
a) OcHoBHas JUTEpaTypa:



1. OCHOBBI METAITYPrUYECKOTO MPOM3BOICTBA : yueOHuk / B.A. burees, K.H.
Bnosun, B.M. Konokonsues, B.M. Canranuk. — Cankt-IlerepOypr : Jlans, 2017. — 616 c.
— ISBN 978-5-8114-2486-3. — TeKCT : 37€KTPOHHBII // DIEKTPOHHO-ONOIMOTeUHAs
cucrema «Jlaupy : [caiit]. — URL: https://e.lanbook.com/book/90165

0) JonosHuTebHAS JJUTEpaATypAa:

1. UBnes, C.A. Meramnypruueckue TEXHOJIOTMU. MeTamnyprusi 4YEpHbIX METAJIOB :
yuebHoe nmocobue / C.A. Msnes, M.II. KimroeB. — Mocksa : MUCUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : 31MeKTPOHHBIH // DAEKTPOHHO-OMOIMOTEUHas cucteMa «JIaHb :
[caiiT]. — URL.: https://e.lanbook.com/book/108106

2. bez6oponos, FO. H. MapkupoBka craneii u criiaBo: Y4eOHoe nocobue / bezdopoaos
I0.H., T'ammaxmeroB P.H., Yankun W.A. - Kpacnosp..COY, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Tekcr : 3JICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/967378

3. CnenmanbsHbIe CTalIU U CIUIaBBL: YueOHOe nocooue / KoBanesa A A.,

Jlomaruna E.C., Aankuna B.W. - Kpacnosip.: COVY, 2016. - 232 c.: ISBN 978-5-7638-3470- 3 -
Texct : anexTponnsiii. - URL: https://new.znanium.com/catalog/product/967770

4. Mapuenko, H.B. Metamnypruueckoe coipse : yued. mocodue / H.B. Mapuenko, O.H.
Kostyn. - Kpacnospck ; Cub. denep. yu-t, 2017. - 222 c. - ISBN 978-5- 7638-3658-5. - Tekcr :
anekTpoHHbId. - URL: https://new.znanium.com/catalog/product/1031871

B) MeToanueckue yKa3zaHusi:

1. Cubaratymun C.K., Baranos A.UM., Xapuenko A.C. BiausHue ypoBHS 3achlliu U
ra3oBOr0 IOTOKa Ha YIJBI OTKOCA MAaTepUAIIOB B MOJEIHM KOJOUIHMKA JOMEHHOW TeYH.
Maruurtoropck: M3a-so Marauroropck. roc. Texs. yu-ta uMm. .. Hocoga, 2016. 17 c.

2. CenuBanoB B.H., Ctonspos A.M. U3yueHue ucTeueHus: CTaly U3 KOBILA HA MOJEIHN:
Metoanyeckre yka3zaHus IJIs1 BBITOTHEHUS JTa00OpaTOpHOU pabOThI O AucHuIuInHe «Pa3nuBka u
KpUCTAJUTM3allUsl  CTalW» JJs  CTyAeHTOB creruanbHocT  22.03.02  crnenmanu3aiiu
«Mertamnyprus ctann»: Marautoropck, MI'TY, 2016. 8§ c.

3. CromapoB A.M., CenuBanoB B.H. M3yueHue BHyTpeHHEro CTpOEHMs CTajlbHOU
HETPEPHIBHO-JINTOW 3aroTOBKU: MeToAnYecKne yKa3aHHsl 10 BBITOJHEHUIO J1a00paTOpHON
paboThl mo muctuiHe «PaznuBKa M KPUCTAJUIM3AIUS CTANIM» U CTYJCHTOB HAIPaBIICHHS
22.03.02 «Metannyprusi» kBanudukanuu «0axanaBp» — MarHuToropck: u3a-Bo
Maruurtoropck. roc. Texs. yu-ta um. I'.11. Hocoa, 2016. 19 c.

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpammHoe obecnieuenue

HaunmenoBanue .
1o Ne orosopa Cpoxk nieficTBuUS TULIEH3UH
7Zip CBOOOJIHO pacmpoCTpaHsieMoe 0eccpovHO
FAR Manager CBOOOJIHO pacmpoCTpaHsieMoe 0eccpovHO
Bpaysep Yandex |cBoOOgHO pacmpocTpaHsiemoe OeccpodHO

IIpogeccnonanbHbie 02361 JAHHBIX U MHPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBI
HasBanmne kypca CchlnKa

?ﬁmp OHHEIE pecypcsl 6ubmuoTexn MITY M. https://host.megaprolib.net/MP0109/\Web
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®denepallbHOE TOCYIAPCTBEHHOE OI0KETHOE
yupexnenue «DenepanbHblii UHCTUTYT URL.: http://www1.fips.ru/
MIPOMBINIJICHHONW COOCTBEHHOCTH)
HannonansHas nH)OpManmoHHO-aHATUTHYECKAS
cucrema —  Poccuiickuii  HMHAEKC  HAay4HOTO
IIUTHPOBAHUS

9 MaTepuajbHO-TEXHHYECKOE o0ecreyeHue TUCHUIINHBI (MOIYJIs1)

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

MatepuanbHO-TeXHUYECKOE 00ecIiedeHre JUCITUILINHBI BKIIOYAET:

1. Yuebnas ayauropusi Ajsl IPOBEACHUS 3aHATHH JEKIIMOHHOTO THUIIA OCHAIICHA:

- TEXHHYECKUMHU CPEICTBAMH OOYYCHHsI, CIYKAIIUMHU ISl TPEJCTABICHUST ydeOHOI
nH(popManuy OOJIBIION ayAUTOPUN: MYJIETUMEINIHHBIMU CPEJCTBA XPAHCHHUS, TIEPEIAYH U
npeaCcTaBIeHUs yueOHOM nHpopManuu;

- CIICLIMAIU3UPOBAHHON MEOEBIO.

2. Y4eOHast ayTuTOpus sl IPOBEACHHMSI MPAKTUICCKUX 3aHATUN OCHAIICHA:

- TEXHHYECKUMHU CPEICTBAMH OOYYCHHsI, CIYKAIIUMHU ISl TPEJCTABICHUST ydeOHOI
nHpopManuy OONBIION ayTUTOPUHU: MYJIBTHMEIUHHBIMUA CpPEACTBA XpaHEHUs, Iepenadd u
npeacTaBieHus yueOHoi nHdopmanuy;

- CIIEMAIU3UPOBAHHON MEOEIbIO.

3. YuebOHast aymuTopus IJIsl TPYNIIOBBIX U WHIWBHYaTbHBIX KOHCYIIBTAIIUN, TEKYIIETO
KOHTPOJISI U IPOMEXYTOUHOM aTTeCTal[Mi OCHAILIEHA!

- KOMIIBIOTEPHON TEXHUKOW , C MOAKIOUYECHUEM K ceTu «MHTepHeT» M ¢ AOCTYIOM B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO CPELy YHUBEPCUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

4. IlomemieHue Jy1si CaMOCTOATEIIbHON PabOoThI OCHAIIEHO:

- KOMIIBIOTEPHON TEXHUKOW , C TOAKIIOUYECHUEM K ceTu «MHTepHeT» M ¢ AOCTYIIOM B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA,

- CIIEUAIU3UPOBAHHON MEOEIbIO.

5. Tlomemenue sl XpaHEeHUS W TPOPHUIAKTHUECKOTO OOCITY)KMBaHUS y4eOHOTO
000pyI0BaHUsI OCHAIIICHO:

- CINEUMaJM3UPOBAHHON  MeOenplo:  CTeUlakaMu Ui XpaHeHHs  y4eOHOro
o0opyI0BaHUs;

-MHCTPYMEHTaMHU JIJIsl pEMOHTa yueOHOro 000pyJ0BaHMUS;

- mKadaMu st XpaHEHUsT yueOHO-METOIMYECKON JOKYMEHTAIIMH U MaTepUaJIoB.


http://www1.fips.ru/
https://elibrary.ru/project_risc.asp

I[MTPUJIOXEHME 1
Y4yeOHO-MeTOANYEeCKOe 0O0ecTeYeHHe CAMOCTOATEIbLHOM padoThl 00y4YarommXxcst

[To nmucuuruimHe «TEXHONIOTMH METATyprHuecKoro MpOM3BOJCTBA» IPEIyCMOTPEHA
ayIUTOpHAs M BHEAYAUTOPHAS CAMOCTOSATEIbHAS padoTa 00yJaroIuXCsl.

AyauTopHas caMOCTOsTEIbHAs paboTa CTYAEHTOB MPEANOJAracT OCMBICICHHUE TEMAaTHK
JIOKJIAIOB-TIPE3EHTALIMM, IMOJATOTOBKY IEpeuHsi MCTOYHMKOB HMH(OpMAIMM Ha TNPAKTHUYECKUX
3aHSTHUSAX.

BHeaynuTopHas caMocTosiTeIbHAsE pa00Ta 00YyJaIOIIUXCsl OCYIIECTBISICTCS. B BUIC U3YUCHUS
y4eOHON M HAay4dHOH JIUTEPATYphl MO COOTBETCTBYIOIIEMY pa3jeiy C MpOpaboTKON Marepuaa;
paboTy ¢ ANIEKTPOHHBIMU OMOTMOTEKAMU; MOATOTOBKY K MPAKTUYECKUM 3aHATHUSAM; MOATOTOBKY
JIOKJIaI0B-TIPE3CHTAIIH.

OleHOYHbIE CPEACTBA JUIS TEKYIIEr0 KOHTPOJSL YCIEBAEMOCTH, IPOMEXYTOUHOU
aTTECTAI[MH 110 UTOTAaM OCBOCHUSI TUCIIUTLIHHBI:

KonTpoJibHbIEe BONPOCHI AJIs1 NPOBEJCHUS] TEKYIIero KOHTPOJSA M MPOMEKYTOYHOM
arrecranuu B opme 3a4era:

1. Yro takoe uyryH?

2. OOmras cxema IPOM3BOJICTBA YSPHBIX METAILJIOB.

3. XumHueckuil coctaB Xk ele3HbIX pyld. TpeOoBaHMsS K KauyecTBY KEJE3HBIX Pyl H
HE00XOAMMOCTh TIOJTOTOBKU MX K JOMEHHOM IJIaBKE.

4. Twunsl XKene3HbIX Py M0 pynoodpasyromeMy MuHepainy. OCHOBHbIE MECTOPOKICHHUS
KEJIE3HBIX PY/I.

5. @mrockl JOMEHHOH IJIaBKU, TEXHOT€HHOE ChIPbE.

6. CrocoObl MOATOTOBKH PyJ K TOMEHHOW IulaBke. HasHaueHwe M XapaKTepHUCTHKA
CIOCOOOB OKYCKOBAHMsI JKeJIe30pyIHbIX MaTEepUaIOB.

7. CymHOCTb arjioMeparmoHHOTO Ipolecca.

8. VYcrpolicTBo 1 paboTa KOHBEHEpHOI arioMepariiOHHONW MalluHBbI.

9. VYnaneHue BpeAHBIX IPUMECEH TIPU arJoMeparim.

10. TpebGoBaHMs K TOIJIMBY JTOMEHHOM MJIaBKU U BUBI €TO.

11. CymHocThs mporiecca KOKCOBaHUS KaMEHHBIX yriied. OOrmiee ycTpocTBO M paboTta
KOKCOBOH OaTtapeu.

12. T'openwne yrnepona y ¢pypMm U cocTaB rasza mo JuHe GpypMeHHOro oudara. M3smeneHnue
COCTaBa rasa 110 BbICOTE IEUH.

13. IlpoTHBOTOK MaTepWajioB ¥ Ta30B B JOMEHHOW medd. [IpuyuHBI OIycCKaHHS
MaTEpUaJIOB B JOMEHHOM IEYH.

14. PacnpeneneHue MaTepHaioB Ha KOJIOIIIHUKE TIPH 3arpy3Ke.

15. Ilpsimoe M KOCBEHHOE BoOccTaHOBJIeHUE OKcuaoB. OcobenHoctu. [lokazaTemnu.
CpaBHeHHE NPSMOT0 U KOCBEHHOT'O BOCCTaHOBJICHHUS.

16. BoccraHoBieHHE KpeMHUs1, MapraHiia, BaHalusl U TATaHa B JIOMEHHOM Meyu.

17. O6pa3oBaHue yyryHa B JOMEHHOM 1neyu. Busibl 4yryHOB, BBIIIABISEMBIX B IOMEHHBIX
neyax.

18. llnakooOpazoBaHue B JOMEHHOH reun. [IepBUYHBIN, TPOMEKYTOUHBIA, KOHSUHBIH
nutak. CoctaB KOHEYHOTO 1uTaka. TpeboBaHMs K [IUIaKaM.

19. TloBenenue u O6aaHc cepbl B JOMEHHOH reyn. BHemoMeHHas necynbdypanus ayryHa.

20. OcHOBHBIE IYTH U CLIOCOOBI CHIKEHHS pacxo/la KOKCa IPH BbIMJIaBKE YyTyHa.

21. OObmiee ycTpOHCTBO M COCTaB KOMILIEKCA IOMEHHOW TIEUH.

22. Beinmyck 1 yOOpKa mpoayKTOB IUIaBKH. JINTEeHHBIN 1BOD.

23. JlocTaBka M XpaHEHHE IUXTOBBIX MAaTEPUAIIOB HA JIOMEHHOM TTEYH.

24. Cxema u paboTa JBYXKOHYCHOIO U OECKOHYCHOTO 3arpy30uYHBIX YCTPOHCTBa
JIOMEHHOW MEYH.



25.

26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.

44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.
58.
59.
60.
61.
62.
63.

64.
73.

[lomaya m HarpeB AyThs. YCTPOMCTBO M paboTa BO3AyXOHAarpeBaresieil JOMEHHOMN
eyH.

Cxema 04MCTKH IOMEHHOTI'O Ta3a. Ammaparsl.

OCHOBHOE pa3auyue YyryHa u CTajin?

Yro Takoe ctaip?

Buapl cTanu no creneHu pacKUCIEHHOCTH

UTto Ha3bIBaeTCs pAaCKUCICHUEM CTAINA?

Kakune Marepuansl Ha3bIBarOTCS METAUIMYECKOW IIUXTOU?

Kaxue marepuaiibl Ha3bIBalOTCS HEMETAIIINYECKON MIMXTOMU?

N3 KaknX OCHOBHBIX KOMIIOHEHTOB COCTOUT CTaJIECIIABHIIbHBINA HUTAK?

UTto Ha3bIBaeTCsi OCHOBHOCTHIO IIJIaKa?

Kaxk Ha3bIBaeTcs cTainp ¢ pa3auyHON CTENEHBIO JIETUPOBAHUA?

Kaxkue cranemiaBuibHbIe arperatbl MOTYT UCIIOJIB30BAaThCS AJI BHIILJIABKU CTAINA?
Hapucyiite cxemy npodusis KUCIOPOIHOTO KOHBEPTEPA.

HazoBute mmxToBble MaTepUalbl, KOTOPBIE UCTIONB3YIOTCS MPHU BHITUIABKE CTAU B
KHCJIOPOJIHOM KOHBEpTEPE.

J171s1 4ero UCTob3yeTcsl U3BECTh B KUCIOPOIHO-KOHBEPTEPHOM Mpoiiecce?
Ha3oBuTe 0OCHOBHBIE PA3HOBUIHOCTH BBIILIABKU CTAJIM B KUCJIOPOJAHOM KOHBEpPTEPE.
Kak ocymecTtisiercs mogada KMCI0po/ia P BIIUIABKE CTaIN B KOHBEpTEpE?

["'ne mpoBOAMTCS paCKUCIICHHUE U JIETUPOBAHNE KOHBEPTEPHOU CTAIN?

Kakum MoxeT ObITh MaKCUMAJIBHBIM PAcXo/1 JJOMa B IIMXTE KUCIOPOIHO-
KOHBEPTEPHOM IIaBKU?

Kaxk nmpou3BoauTCs BBINYCK CTAJIA U3 KOHBEpTEpa?

Hapucyiite cxemy pabodero nmpocTpaHCTBa ABYXBaHHOTO arperara.

Kakue u3BecTHBI pa3HOBHIHOCTH KOBIIEBOUW 00paboTKH cTanu?

[TopuroHHBINA TUPKYISIITUOHHBINA CITIOCOOBI BaKYyMHOM 00pabOTKH CTaJIN

KakoBa riaBHas 11e71b BakyyMHO# 00paOoTKu cTamun?

Kaxkue 3amaum pemaroTcst mpu MpoayBKe CTAIA B KOBIIIE HHEPTHHIM Ta30M?

Kaxkue nuepTHbI€ ra3bl UCMIOJIB3YIOT JIs TPOTYBKH CTAJIA B KOBIIE?

HazoBute 0cHOBHBIE CTTOCOOBI Pa3JIUBKU CTaJIH.

HazoBuTe 1Ba OCHOBHBIX CITOCO0A PA3TUBKH CTAIH B U3JI0KHHUIIBIL.

Kakumu ObIBatOT U3JI0KHUIIBI 10 BUTY UX MTOMEPEUHOTO CEUCHUS?

B kakue U310KHULIBI pa3IMBAETCS CIOKOMHAs, KHISMIAas, MOJYCIOKOWHAs CTallb?
Kaxkue criocoOb1 HCTIONIB3YIOTCS AJI 3aKYTTOPUBAHUS CITUTKOB KUITSIIIICH cTamn?

Urto pacnoniaraeTcsi B BEpXHEH 4aCcTU CIUTKA CIIOKOWHOM cTanu?

Kaxue pa3HOBHHOCTH Ta30BbIX My3bIpeil ObIBAIOT B CIIUTKE KUIISIIEH cTanu?
Kakue pa3HOBHIHOCTH ra30BbIX My3bIpei OBIBAIOT B CIUTKE MOTYCIOKOWHON cTamu?
[Tepeuncnure ocHOBHBIE pasHOBUAHOCTH MHJI3.

[Touemy oana u3 paznoBunnocteit MHJI3 Ha3biBaeTcs paguanbHOM?

Kakue npeumMymiecTBa nMeeT HEMPEPbIBHAS Pa3MBKA CTAIA MEPE] Pa3IUBKON

B U3JIOKHUIIEI?

Kakyto reomerpuueckyto purypy nMmeer normnepeuHoe cedeHue ciasiooBoit
HEMPEPHIBHOIUTOMN 3arOTOBKU?

Kakune Marepuanbl SBISIOTCS PACKUCITUTESIMHU U JIETUPYIOIIMHE?

HazoBuTe mmXTOBBIE MaTepHalibl, KOTOPbIE MCIOJB3YIOTCS TPH IPOU3BOJICTBE

AJIFOMHUHUA, M€, HUKCJIIA.

74. Kakue arperaTsl HCIIOIB3YIOT IIPU IPOU3BOJICTBE [IBETHBIX METAJUIOB?

75. B yeM OCHOBHBIE OTJINYHS METAJUTYPIMH YEPHBIX U IBETHBIX METAJIJIOB?

IIpumepHbIe NpakTHYECKHE PA0OTHI



Koutpoasnas padora Nel «3anyBka 10MeHHBIX Neveii»

=

3aayBKka TOMEHHBIX nedeil. [locienoBaTenbHOCTD Onepanuii.
2. OmpeneneHue 3ayBOYHBIX IUXT JOMEHHBIX Tiedeit. OcobernnocTr. Heo6xoamMocTh
WCITOJI30BAHUS CIICIIMAIIbHBIX 33 yBOYHBIX IITUXT.

3. 3arpy3ka 3aJyBOYHBIX IIUXT IO BBICOTE JOMEHHOH IEYH.

4, CoOctBeHHO 3amyBka. OcobeHHOCTH (Temmeparypa H  pacxoll JyThs, HaJIUYHE
JIOTIOJTHUTEIHHOTO TOIUIMBHOW JOOABKH, BIAXKHOCTh TyThs).

5. TlonsaTue pa3ayBOYHOrO MEPUOJIA.

6. IlepBblil BBIMYCK KUIKUAX MPOAYKTOB IIaBKH. OCOOEHHOCTH.

7. HpOI[OJ'DKI/ITCJ'IBHOCTb 3aAYBOYHOTI'O II€pHOAA U BEIXOI II€YH HA IIPOCKTHYIO MOIITHOCTb.

KontpoabHasi padora Ne2 «Brinyck u nepepaboTKa MpOTyKTOB TIABKK»

Ha3nauenue u ycTpoicTBO UyryHHOM! U IIUTAKOBOM JIETOK TOMEHHOM IMeyH.

IToAroToBKa K BBITYCKY KHUIKHUX IPOJYKTOB IUIABKH.

CoOCTBEHHO BBITYCK KHUJIKHX MPOIYKTOB IJIABKH.

Paznenenue yyryHa u nuiaka Ha JINTEHHOM JBOPE.

3aKphITHE YyTYHHOU JIETKH.

[TpuHIMn pacueTa paLMOHAIBHOIO KOJIMUYECTBA BHITYCKOB IIPH U3BECTHOM 7 BBIITYCKA.
Crioco6b1 mepepaboTKH KUAKOTO IIITaKa.

NoohkowdE

3amavu Il KOHTPOJLHOM padoThI:

3a0aua 1. OnpeaenuTb pacxoJl TEXHUYECKH YHUCTOIO KHUCIOPOAA Ha MPOAYBKY
MeTayomuxThl, coctosmei u3 100 T moma u 300 T )XHUIKOTO YyryHa, UMEIOLEr0 XUMUYECKUI
cocTaB ONM3KUI K CpeJHMM 3HauyeHusM cocrtaBa uyryHoB ITAO «MMK», npu BblIuIaBKe B
KOHBepTepe aBTOKY30BHOM ctanu tuna 0810.

3aoaua 2. Cxonpko u3BecTH, conepxkamed 90 % CaO, moxHo momyuuts u3 500 T
W3BECTHSKA, €M B HeM conepxkutcs 95 % CaCO3?

3a0aua 3. OnpenenuTh cocTaB OOOXOKEHHOTO JoioMHTa CaTKUHCKOIO MECTOPOXKAEHMS,
coxepxarero 30,66 % CaO; 21,73 % MgO; 0,2 % Si0y; 0,25 % A1,0,; 0,43 % Fe,0s3; 0,01 % Mn304;
46,72 % n.n.m. (moTepy Npu NPOKATUBAHHH).

3aoaua 4. Cxonbko n3BectH, coaepxanieit 85 % CaO, MmoxxHO nomyunts u3 1000 T U3BecTHsKA

AranoBcKoro MecropoxaeHust? M3BecTHsIK ArarnoBcKOro MectoposkaeHus coaepskut 52,77 % CaQO; 3,2
% MgO; 0,8 % SiOy; 0,1 % S n 43,13 % 1.1 (MOTepr MPH MPOKATUBAHHH).

3adaua 5. OnpenenuTb BBIXOA U COCTaB U3BECTH, MONYyYEHHON W3 MU3BECTHSKA TYpProskCKoro
MECTOPOXK/ICHHS, €CI B Hel mocie oOxwura ocranoch 5 % m.m.am. M3BectHsk Typroskckoro
MecTopokieHust coiepkut 54,3 % CaO; 0,4 % MgO; 1,0 % SiO,; 0,27 % Fe;0s; 0,08 % P; 0,1 % S u
43,85 % 1LILIIL (TTOTEpU MPU MPOKATUBAHUH).

3aoaua 6. OnpenenuTh OKUCIUTENBHYIO crtocoOHOCTh oKathiel CCITIO, cogepkamux 64 %
Feoom 12,5 % FeO.

3aoaua 7. OnpenenuTs OKUCIMTETBHYIO CIIOCOOHOCTH arsiomepara, coaepskariero 60 % Feqgy 1
15 % FeO.

3adaua 8. OnpenenauTb OKUCIUTENBHYIO CIIOCOOHOCTh OKaIMHbI, coaepskaient 70 % Feysy 1 73
% FeO.

3a0aua 9. Cxonbko u3BecTH, coaepkariei 85 % CaO, notpedyercs s onwtakoBarus 0,7 % Si
B 300 T »KHAKOro MeTalIa, €CJIM OCHOBHOCTS IIIaKka-3,5?



3aoaua 10. Ha ckoJIbKO MOBBICUTCSI OCHOBHOCTD IIUTAKA, €CJIM K 35 T IIJIaKa, COAEPKaIIEro
43 % CaO u 13 % SiO; no6aButh 7 T u3BectH, coaepxkarieii 87 % CaO u 2 % SiO,?



IMTPUJIOXEHUE 2

OIIeHO‘leIe cpeacrea Jid MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

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

I1K-4: Criocoben (popMHUpOBaTh palliOHAIBHbIE TOKA3aTEIN KaueCTBa TOIUIMBA ISl HOBBIIEHUS 3()()EeKTUBHOCTH IPOU3BOJICTBA METAJUTYPIHUECKOW MPOTYKIIH

[1K-4.1: ®opMmupyeT panroHaIbHbIE MOKa3aTEIN 3aoanusn na pewienue 3a0au uz npogheccuonanbHoil oonacmu:
KauecTBa TOIUTMBA IS MIOBHIICHUS 3 ()EKTHBHOCTH 1. OmpenenuTh pacxod TEXHUYECKH UHCTOTO KHCIOpOJa Ha MPOAYBKY METAJIOIIUXTHI,
MPOU3BOJCTBA MeTaHHyerquKOﬁ MPOAYKLUHU COCTO?IHIeﬁ n3 100 T noma u 300 T KHUAKOro 4yryHa, MMCromero XUMHUYECKUH COCTaB OIM3KHUH K

cpenHuM 3HadeHHsIM cocTaBa yyryHoB [IAO «MMK», npu BbIlIaBKe B KOHBEPTEPE aBTOKY30BHOM
cranu tuna 08FO. Bee HenmocTatonue JaHHbIE IPUHATH CAMOCTOSITEIBHO.

2. Ompenenuth, CKONbKO u3BecTH, cogepxameid 90 % CaO, moxHO momyuuts u3 500 T
W3BECTHSKA, €CTM B HeM conepxkurcs 95 % CaCO3?

3. Ompenenutb COCTaB HAMEPTBO OO0 KEHHOTO jojiomMuTa (CaTKHHCKOTO MECTOPOXKICHUS,
conepxkamiero 30,66 % CaO; 21,73 % MgO; 0,2 % Si02; 0,25 % A1203; 0,43 % Fe203; 0,01 %
Mn304; 46,72 % n.m.m. (OTepu NpH NPOKATMBAHUN).

4. PaccuuraTrh, CKOJNBKO H3BecTH, cojaepxkamend 85 % CaO, moxuo momyunth u3 1000 T
M3BECTHSIKA ATamoBCKOTO MecTOpoxkaeHus: ? M3BeCTHSIK ATramoBCKOTO MECTOPOXKIEHHUS COIEPKUT
52,77 % CaO; 3,2 % MgO; 0,8 % S102; 0,1 % S u 43,13 % n.m.n. (moTepu mpu NpOKAJIMBAHHIH).

5. OmpenenuTh BBIXOA M COCTaB M3BECTH, TOJYYEHHOW ©3 U3BECTHSIKAa TyprosKCKOTro
MECTOPOXKICHUS, €CIM B HeW mociie oOxkura octamock 5 % m.a.m. M3BectHak Typroskckoro
MecTopoxkaeHus coaepxut 54,3 % CaO; 0,4 % MgO; 1,0 % Si02; 0,27 % Fe203; 0,08 % P; 0,1 % S
u 43,85 % n.m.m. (moTepu Npu NPOKATUBAHUN).

6. OnpenenuTbh OKUCIUTENbHYIO criocoOHoCTh okateimeil CCITIO, conepxkammx 64 % Feobu u

2,5 % FeO.
7. OnpenenuTb OKUCIUTENBHYIO CIIOCOOHOCTD arjoMmepara, cojaepsxkariero 60 % Feobm u 15 %
FeO.

8. OnpenenuTb OKUCIUTENBHYIO CIOCOOHOCTB OKaJMHBI, conepxarieit 70 % Feobm u 73 % FeO.
9. Cxonbko u3BecTH, conaepxkamnieit 85 % CaO, morpedyercs s onuiakoBanus 0,7 % Si B 300 1
JKHAJIKOTO METalljla, €CJIM OCHOBHOCTS IIIJIaka-3,5?
Ha cKko0JIbKO MOBBICUTCSI OCHOBHOCTH IIUIAKa, €CIH K 35 T nutaka, coaepskaiiero 43 % CaO u 13 % SiO2

n00aBUTh 7 T U3BeCTH, coaepxkaiieii 87 % CaO u 2 % Si02?




0) Ilopsinok nmpoBeaeHusi MPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJIH M KPUTEPHH
OLlCHMBAHUS:

HpOMe)KYTO‘-IHaSI arrecraguAda 1o JUCHUIIJINHE «TexHonornu MCTAJUTYPTHYCCKOI'0 IIPONU3BOACTBA»
BKJIFOYAE€T TEOPETHUYCCKUE BOIMPOCHI, TMO3BOJISIONINE OICHUTH YPOBEHb YCBOCHHS 00 YYarOIMMHUCS
3HaHUH, U MPAKTUYECKUE 3aJ]aHUs, BBIABISIONINE CTENeHb C(OPMUPOBAHHOCTA YMEHUH M BIIAJCHHM,
mpoBoAMTCS B (popme 3auerTa.

3auer no I[aHHOﬁ AUCHUIUIMHE IMPOBOAUTCA B BUAC COGGCGI[OB&HI/ISI B paMKax TCOPCTHUYCCKUX
BOIIPOCOB, BLIHOCUMBIX Ha 3a4CT /W pCICHUS TPAKTUICCKUX SaﬂaHHﬁ.

Ilokazamenu u Kpumepuu ouenueanus sauema:

- Ha OLICHKY «3a4YTECHO» 06yanOHlHI>'IC${ JOJIDKCH I10Ka3aTh BBICOKHI YPOBCHb 3HAHHWA MAaTCpHaAIa
o JUCHUIINIMHEC HE TOJBKO Ha YPOBHEC BOCIIPOM3BCIACHUA U OOBSICHCHHUS I/IH(i)OpMaIII/II/I, HO H
MNpOACMOHCTPHUPOBATE HMHTCIJICKTYAJIbHBIC HABBIKW PCUICHUA HpO6HeM, HaXOXIACHUA YHUKAJIbHBIX
OTBCTOB, BBIHCCCHHUA KPHUTHYCCKUX Cy)KI[CHPIfI; MpOACMOHCTPUPOBATE 3HAHUC W IMOHUMAHHUEC 3aKOHOB
AUCHUIIIMHBI, YMCHUC OIICPUPOBATH OSTUMU 3HAHUIAMU B Hqu)eCCHOHaJIBHOfI JACATCIIbHOCTH,

- Ha OICHKY «HE€ 3a4YTCHO» O6y‘-IB,IOHIHI>iCSI HC MOXCT II0Ka3aTb 3HAHUA Ha YPOBHC
BOCIIPOMU3BCACHUA U 00BSICHEHHS I/IHCI)OpMaIII/II/I o  JUCHUIIINHE, HEC MOXCT IIOKa3aThb
HWHTCJUICKTYAJIbHBIC HABBIKW PCEIICHHA IMPOCTBIX 3aJad, YMCHHC KPUTHUYCCKU OLCHHWBATL CBOU
JIMYHOCTHBIC Ka4YeCTBA, HaMCYUATb IIYTU U BLI6I/IpaTL cpeacTBa pa3sBuUTHA JOCTOUMHCTB U YCTPAHCHUA
HCJOCTATKOB.



