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Lad

1. OB BEKT, IEJIb 11 3AJIAYN OCBOEHUSA JUCITUIIJINHbI

Jucuuruinia « MeTamoBeIeHHeY paccMaTpUBaeT BOIPOCH POPMUPOBAHUS
B MeTajylax M CIllaBaX pa3lM4YHbIX CHUCTEM B IIPOLECCE KpUCTAIU3AINHY,
MOCAEAYIOLIErO  OXJAXAEHUS B  KPHUCTAUIMYECKOM  COCTOSSHUHM ¥ TOA
BO3JEHCTBHEM BHEIIHUX (AKTOPOB, @ TaKiKe CTPOEHHWE U CBOWCTBA CIUIABOB
cucteMsl «OKene3o-yriepoa» (cTanell U 4yryHOB) B 3aBUCHMOCTH OT MX COCTaBa U
00paboTKH.

Llenpo  AUCUMIUIMHBL  sBiAseTcs  (QOPMUPOJBAHUE  YIUIyOJIEHHBIX
(QyHIaMEHTaNbHBIX 3HAHUI B 00JIACTH 3aKOHOMEPHOCTEH CTPYKTypooOpa3oBaHH
B MeTaulaX M CIulaBax TIpH KpUCTAJUIM3ALMK, OXJIAKIECHUWMM U Harpese,
nedopmanui, OCOOEHHOCTEH CTPYKTYpbl M CBOMCTB cTajed W YYryHOB B
3aBUCHMOCTH OT MX COCTaBa, YCJIOBUI OXJIaXKAeHUs U TepMUYeCKON 00pabOoTKH.

B pe3yabTaTe 0CBOSHUS JUCUMIIJIMHEI CTYACHT JODKEH:

- 3HaTh OCHOBHBIe THUMBI (a3 B METANIMYECKUX MaTrepuajax,
3aKOHOMEPHOCTH, OCOOEHHOCTH W MeEXaHU3Mbl ()a30BbIX IpPEBpallleHUHd U
CTPYKTYPHBIX M3MEHEHWH TpPH KpUCTAIIM3aLUU, OXJIAKICHUM M ILIACTHYECKON
nedopMalny, 0COOEHHOCTH CTPYKTYPBI U CBOWCTB CTajel W CILUIAaBOB Ha OCHOBE
Kejgesa B 3aBUCUMOCTH  OT  YCJOBMHM  TepMUdeckodl  oOpBOOTKH,  UX
KIaccUbUKaIno, MApKUPOBKY U Ha3HAYEHUE;

- YMeTh aHaJTU3UPOBATE Mpoliecchl (HazoBbIX U CTPYKTYPHBIX NMPEBpPALIEHUN
P KPUCTAUTU3ALUUN U OXJaXIeHWU B TBEPAOM COCTOSHUHU CILIABOB Pa3HOro
cOCTaBa, BKJIIOYAs CTald U 4yI'yHbI pa3HOI'O COCTaBa.

[TepeuyncneHHble  pe3yiabTaThl  0Oy4eHUs  SBJISAIOTCS  OCHOBOM TSt
dbopMUpOBaHUS CIEAYHOIINAX KOMIIETEHLIWH:

- CITOCOOHOCTH HCMONB30BaTh Ha IMPAKTUKE COBPEMEHHBIE IPEACTaBICHHUS
HayK O CTPYKTYpe M CBOMCTBAx BELIECTB M MAaTepUaliOB JIA aHau3a MpOLECcCOoB
CTPYKTYpooGpa3soBaHHUst U MPOTHO3MPOBaHUs cBOHCTB MaTepannos (ITK-3).

2. MECTO JUCLUTUIMHBI B OCHOBHOM OBPA30OBATEJBHOM
IIPOI'PAMME

Jucuunnnaa «MatepraloBelleHHe» OTHOCHUTCS K LUKy Or0a30oBOM 4acTh
yueOHOro TuIaHa.

basupyeTcss Ha 3HaHUAX M yMEHHUAX, MOJIyHYE€HHEIX paHee CTYIACHTaMU MpH
M3YYE€HUH  JTUCLUIIINUH «Xumusy, «Pusznkay, «Pusndeckas XUMHD»
«Kpucrannorpabus», «HoBble wmaTepuansl U TeXHOJOrumw», «Bpeaenue B
HUHXXEHEPHYIO JIESITEIbHOCTEY.

3HaHUS W yMeHWs, npuoOpelteHHbIE CTyNEeHTaMH IIPU H3YHEHHH OJTOU
TUCLUIUINHBL, OyAyT pealri30BaHbl B IPAKTUYECKOH NeATEeJIbHOCTH CIIELHAINUCTOB,
a TakKe TIPH H3YUYEHHH TMOCJIEIYIOIIUX Ipo(ecCHOHAIBHO-OPUEHTUPOBAHHEIX
JVCLUIINH Kak 0akalaBpCKOH, TaK W MOCIeAyloled MarucTepCKON MOArOTOBKH,
a Takke B mpouecce BoinojHeHus HPC u kBanupukalnoHHbIX paboT.



3. CTPYKTYPA U COOAEP KAHUE TN CIUILINHBI

3.1. Pacnpenesienue y4eOHbIX YacOB MO0 TeMaM IHCUHUIIMHBLI W BHIAM
3AHATHH

HammenoBanmue Tem KonndecTso yacos \
(conep>kaTeNbHBIX MOIYJIEH) Beero ' B B tom uncrne '
_ ) ) Jlekumn | Ilpakr. | Jlabop. CPC_ |
Tema 1. Mertannnyeckrie MaTepralbl, UX 4 5 i i 5
001Ias XapakTepUCcTHKa
Tema 2. Mexannudeckue cCBOUCTBA 1
KOHCTPYKITHOHHASA IMPOYHOCTH METAJIOB H 6 2 2 - 2
CILIABOB. - L -
Tema 3. Kpucramumueckoe crpoenne 6 5 i 2 5
METAJUIOB U CIIJIABOB.. _ i
| Tema 4. [Inactnveckast neopmanus, ce
BJTUSTHUE HA CTPYKTYPY U CBOHCTBA 8 2 2 . 4
 CIUTABOB. - | -
Tema 5. Metainaeckne CruiaBsl u 4 ) ) i 5
_JIMarpamMMBbl HX COCTOSIHUS. i i -
Tewma 6. XKenezoyrnepoaucteie criapsl. g 5 3 5 4
| Mumarpamma coctosiHust «Fe — Cr,
Tema 7. OcoOeHHOCTH KpHCTANTU3AIINN 1 Q 4 i 5 7
| ba3oBeIX NpeBpalteHuit cTaneil.
Tema 8. Uyrynsr. OGwas xapakTeprcTHKa g 4 5 i )
_KpUCTAUTM3aLKN HYTYHOB, |
Tema 9. OcHoBBI TCOpHY TepMUUECKON 9 4 ) | 5
| 00paboTKH cTallel ¥ 4yTYHOB | |
' Tewma 10. CrienuanbHble cTany n CITJIABEI, 6 5 ) 5 5
| VIX KITACCH(UKAUNS 1 MApKHPOBKA. |
Tema 11. [IBeTHBIC METAIUIBI M CIIABEL, WX
CTPYKTYpa, CBOHCTBA ¥ MPUMEHEHHE B 4 2 - - 2
| TIPOMBILIIEHHOCTH. - ) )
Tema 12. Kopposwst v 3ammmra MeTajliioB 11 6 ' ] - 4
Utoro: 82 ‘ 34 9 . 9 30
3.2. Jlexuuu

Tema |. MeTanmueckre MaTepransl, ux o01Ias XapakTepHCTHKA.

ConeprxaHue TeMEI | :

Lenb v HasHadenue kypca. OGLuas XapaKTepUCTHUKA METAJUIOB U CILIABOB,
KOTOpBIE ~ HAXOIAT  Haubonee IIHPOKOE  UCIOAB30BAHHE B  TeXHHUKE.
MarepranoseaeHne Kak HayKka O CBOMCTBAX MaTepUaIOB BO B3AMMOCBS3U C HX
CTPYKTYPOH, cocTaBoM U 006paboTkoit. OCHOBHBIE TEPMHHBI.

Jlutepatypa k Teme 1: [1-3].




N

Tema 2. MexaHuueckye CBOUCTBA U KOHCTPYKUHUOHHAS ITPOTHOCTD
MeTaJlJIOB U CILJIaBOB.
Copaep:kaHue TeMBbl 2:
CROJicTBA  MeaTajyioB,  KOTOpble  ONPEIeNAOT  HAACKHOCTb M
JOArOBedHOCTD W3aenuii. [TyTy MoBbIILEeHHUs TPOYHOCTH METAJIIOB K CILIABOB.
Jluteparypa K Teme 2: [1-3].

Tema 3. KpucTaiudeckoe CTpOeHUE METAILIOB U CILIABOB..

CojlepykaHre _TeMbl 3: ATOMHO-KpUCTAIN4YECKOe CTpoeHHe MeTallIoB H
OCHOBHBIE THUITbl PELIETOK METATHIeCKIHX KPUCTaIIoB. AHH30TPOIHL CBOWCTB
KprcTannoB. Buasl aeheKTOB KPUCTAINIMYECKOrO CTPOCHUA M MX BIIMAHKC Ha
CBOWCTBA MeTaToB. KpucTaninuzalMs METAUIOB, ITOHATHE  Makpo- U
MEKPOCTPYKTYpBI, METOJBI HX HMCCIIe0BaHHUA. CrpoeHre MeTaIMIeCcKOro
CIIUTKA.

Jlutepatypa K Teme 3: [1-3].

Tema 4. [Tnactudeckas nepopMalus, ee BIMSHAE HA CTPYKTYPY ¥ CBOHCTBA
CTLJIABOB.

Cosepykanne TeMbl 4: MexaHu3M MIIacTH4eCcKod neopMallvii, ee BIMsSHHe
Ha CTpyKTYpy H cBodcTBa MeTannoB. CTPYKTypHBIE — M3MEHCHMA B
XoJ0HoAeOPMUPOBAHHOM ~ MeTalle MNpu Harpese. Ilpomeccsl  BO3Bparta,
ONMIOHM3AINY, PEKPUCTAIM3aUK. F3MeHeHre CBOMCTB  HAKJICHNaHHOTO
MeTaja Ipu Harpese.

JIutepaTypa K Teme 4: [2-5].

Tema 5. MetaiMdecKkue CriIaBbl 1 AMarpamMMbl UX COCTOSAHHS

Conepxarre TeMbl 5: Tursl ¢a3, o0pa3yeMbIX B METAUIMHECKUX CIllaBax.
JlHarpaMMBl COCTOSIHHMsE IBOMHBIX cUCTeM. POPMUPOBAHHE CTPYKTYpPhI CIIABOBE.
CBsi3b MEXIy CBOHCTBAMMU CILTABOB U AMArpaMMOi COCTOAHHUSL.

Jluteparypa K Teme S: [2-6].

Tema 6. XKenesoyrnepoaucTsie criassl. JluarpaMma COCTOSHHS «Fe — C».

Conmepyanue Tembl 6: Junarpamma Fe — C. KOMIOHEHTSL hazsl n
CTPYKTYPHBIC COCTaBIIAIOIINE, KPUBbIE OXJIAKIEHHS. OmnpeeneHe KoauiecTBa
(a30BBIX U CTPYKTYPHBIX COCTABIISIOMINX B CILIBABX.

Jlutepatypa K TeMe 6: [2, 6].

Tema 7. OcoBeHHOCTH KpUCTALTM3AIMH i (a30BbIX IIPEBPALLECHUH crajei.

Cogepsxanne TeMbl 7: YTIJepoaucTble cTanu, GOpMHUPOBaHUE CTPYKTYPEL
BIMSHHE YITepojla M [MOCTOSIHHBIX IIpUMeced Ha CBOHCTBA. Kaccudnkanus
YIJIEPOANCTEIX CTaled, MApKUPOBKa U IPUMEHEHHE.

Jlutepatypa K Teme 8: [2, 6].




Tema 8. Uyrynsl. O01mas xapakTepUCTUKa KpUCTaUIU3allui YyTyHOB.

Cognepxxanue TeMbl 8: Ilpouecc rpaduruzanuu. BiusHMe XUMHUYECKOrO
COCTaBa M CKOPOCTM OXJaXJIEHHS Ha CTPYKTypy 4YyryHOB. BiusHue ¢QopMsl
rpaUTHBIX BKIIOUEHUH U CTPYKTYphl MeTalJIM4eCKOM OCHOBBI Ha CBOWCTBa
qyryHOB. (mOcOOBI TIOMYyYeHHsS] 4YYTyHOB,, KlacCU(QUKalUs, MapKUPOBKa WU
npUMeHeHHE.

Jluteparypa k Teme 8: [2, 7].

Tema 9. OcHOBBI TEOPUU TEPMUYECKON 0OpabOTKU CTajed U YyTyHOB.

Conepyxanue Tembl 9: CyIIHOCTh U HazHAUEHUE TepMUUYECKONH 00paboOTKHU.
[lpeBpalienuss B cTalsix MpU HarpeBe W OxJaxJIeHWH. [luarpamma pacnaja
ayCcTeHWTa, NPONYKTHl pacrnana. OCHOBHBIE BHIBl TEPMUYECKONW 0OpabOTKH.
Omxur, 3akanka, BUAbl U HasHadeHHe oTmycka. JlepopmanuonHo-TepmMudecKas
00paboTKa ¥ ee BUJIBI.

Jlureparypa k Teme 9: [2, 7].

Tema 10. CrmeumanbHple cTamu # CIUIaBbl, WX KJacCHDUKALUUI HU
MapKHUpOBKA.

Coznepxanue tembl 10:  JlerupoBaHue. Bausinue erupyromux 371eMeHTOB
Ha cBoiicTBa cTtaneil W crmiiaBoB. Kiaccudukauus ¥ MapKUpOBKa JIETHPOBAHHBIX
cTajieil, 00J1acTH IPUMEHEHHUS.

Jlutepatypa k TeMe 10: [2, 7].

Tema 11. . lIBerHble MeTannsl W CIUIABBI, X CTPYKTypa, CBOMCTBa M
[IPUMEHEHUE B IIPOMBILIIJIEHHOCTH.
Cogepsxanue TeMbl 11: Menb u ee criaBbl. CTpyKTypa, CBOMCTBA U IPUMEHEHHE
naryHeit u OpoHs.
ANIOMHHUH U €To cIiaBsl. JJeopMupyemble U INTEKHHbBIE CIUIABBI.

Tutan u ero cruassl. [IpuMeHeHre CIIJIaBOB B MPOMBIIIIEHHOCTH. OcoOble
CBOMCTBA LIBETHBIX CIIJIABOB

Jlurepatypa k Teme 11: [2, 7].

Tema 12. Koppo3sust u 3auiura MeTaaios.

Copepxkanue temul 12: TepMUHbl U OCHOBHBIE MOHATHUS KOppo3uu. Poiib
KOPPO3MHU M 3aLUXTHl METAJJIOB IPU MOATNOTOBKE CIELHUaATUCTOB 10 METaTypIUH.
Knaccudukauums kopposnoHHbIX rpoueccoB. KopposuonHnas cuctema. MexaHnsm
IIPOTEKAaHUsI Koppos3uHu. TepmounHamuyeckas 0OYC/IOBIEHHOCTh —IIpoLecca
[IpoTeKaHus Koppo3uu. PakTopsl, BIUAIOLIUME HA CKOPOCTb KOPpPO3UH. MeTomabl
3aILUTHl METaJIJIOB OT KOPPO3UH.

Jluteparypa k Teme 12:[2, 7].




3.3. JlaGopaToplible 3aHATHSA

No Obwem, | Jlutepar
Tewma paGoThl
r/m qac. ypa
1 OrnpefieieHHe MEXaHUUECKHAX CBOMCTB MaTepHalloB 2 [1.2]
2 MakpoCTpyKTYPHBIH aHATN3 METAJLIOB. CTpoeHHE CIINTKA. 2 [1.2]
3 BumsiHne YIIPOUHSIONIEH TepMideckoil 06paboTKH Ha CTPYKTYPY ¥ 3 (1-3]
I crolictpa craneil. 3aKajika cTallu. '
4 OTrycK 3aKajeHHON CTann 2 [1-4]
‘ Wroro: ‘ 9
3.4. llpakTu4yecKkue 3aHATHSA
No ‘ - - Qobem. | Jurepar
: l'ema paboThbl
m/n qac. ypa
| Uzydenue CTPYKTYpHl CTaliell Mo jauarpamme Fe-C. IloctpoeHue 2 [1.2]
| KPMBBIX OXJI&XKACHHS. )
4 VsydeHue CTPYKTYphl YyI'YHOB IO IHArpamMme Fe-C. TlocTpoeunne 2 [1,2] |
KPHBBIX OXJIAJKICHUSL. _
5 BimstHHe yIPOUHSIOWEH TepMIHeCKo 00paboTKH Ha CTPYKTYpY U 5 (1-4]
CBOMCTBA CTaJIel. ) B
6 BrustHie BHYTPEHHUX W BHEIIHMX (AaKTOPOB HA CKOPOCTH ra3oBoOMf 5 (1.5]
| KOppo3MH CTAIH. - e
7 3amuTa craliv U CIIaBOB OT ra30BOH KOPPO3UH | [1.6]
Hroro: 9
3.5. CamocTrosiTeibHasi paboTa cTyleHTa
( Ne |
n/n Buapl caMOCTOSTENTEHON paboThl CTYACHTA O0OBeMm, Hac.
] VzydeHne TEKITMOHHOTO MaTepuana - 10
2 [ToArOTOBKA K TIPAKTHYECKHM 3aHATHAM 4
3 [ToaroToBKa K m1abopaTOPHBIM 3aHATHAM 6
4 BbinotHeHNE WHINBHAYAJIbHOTO-381aHNs 10
| Uroro: 30 |




4. ®OPMbBI KOHTPOJI5I1 OCBOEHUS TUCITUITJINHBI

TekyuHii KOHTPOJIb 3HAHWH CTYIEHTOB IPOW3BOAMUTCA IO Pe3yJbTaTam
BBITTONTHEHMSI J1TaOOpaTOPHBIX PaboT U KOHTPOJBHBIX OMPOCOB B XOJ€ NMPOBENEHUA
3aHATUH.

IIpomerkyTouHasi aTTecTalMsl [0 pe3yjbTaTaM OCBOCHUS IUCLUIUIMHBI B
ceMecTpe IMPOBOOUTCS B (OpPME CEMECTPOBOrO 3avera MO AWCLUIIMHE B
cooTBeTcTBUH ¢ «[lomoykeHrueM 0O OpraHM3allud U INPOBEJECHUH CEMECTPOBOrO
KOHTPOJISl 3HaHWUW CTYyAEHTOB B JIOHEIIKOM HAUHWOHAJTBHOM TEXHHYECKOM
YHUBepcuTeTe», yrBepakaeHHoM 25.09.2013 rona.

Jlns  ompelerneHWss  ypOBHA — 3HAaHMH  CTYAEHTOB  MperojaBaTellb
PYKOBOJICTBYETCS KPUTEPHSMH OLECHKH 3HAHWH, SBISIOIIMMHUCS COCTaBILIIOLICH
yueOHO-METOIMUECKOTI0 KOMILIEKCA NUCLIUIITAHEL.

5. YYEBHO-METOAUYECKHNE MATEPHAJIbI ITO JUCIHUIIINHE

JIutepaTtypa:
OcHoBHas:

1. Matepuanosenenue : ydebuoe nocobue mis Bysos / JI. B. Tapacenko [u 1p.] ;
J1.B. Tapacenko, C.A. [TaxomoBa, M.B. YHunkosa, C.A. I'epacumoB ; TIOJ penl.
JI.B. Tapacenko. - M. : UHOPA-M, 2012. - 475c.

2. JJaxtun FO.M., JleoutwheBa B.I1. Marepuanosenenue. - M.: MaliMHOCTpOCHHE,
1990. - 528 c.

3. Tpasun O.B., Tpasuna H.T. Marepuanosenenue. - M.: Mertamnyprus,1989. -
384c.

4. MaTepuanoBeeHe ¥ TEXHOJIOIHsI KOHCTPYKIMOHHBIX MaTepHaoB : yueOHUK
n1s By30B / B. B. Apsamacos [u ap.] ; B.b. Ap3zamacos, A.H. Bonukos, B.A.
IonosuH u ap. ; nox pen. B.b. ApzamacoBa, A.A. UepenaxuHa. - 2-e U31., CTep.
- M. : ULl "Akanemus", 2009. - 448c.

5. Konmaues b.A., Jlusanos B.A., Emarun B.A. MetannoBenenve u tepmuyecKas
006paboTKa IIBETHBIX METAIUIOB U cIiaBoB.-M.: Mertamnyprus, 1981.-414 c.

6. Kyx H.IT. Kypc teopun Koppo3uu U 3alluTsl MeTau1oB.- M.:«MeTanmyprus»,
1976.

7. Texuonorus MamnHoctpoerust URL[http://nashaucheba.ru/v3900/8F]

8. lopbatenko B.I1. Merannosenenune: ydednoe nmocobue / B.IL I'opbarenko. —
Noneux: JJOHHTY, 2016. — 180 c. CucteMHsle TpeGoBanus: Acrobat Reader

CnpaBo4Has:

1. Koucrpykiuonnsle Matepuansl: CnpaBounuk / Bb.H. Apsamacos, B.A.

Bpocrpem, H.A. Byme wu gp. '/ Tlom pexs. B.H. Apsamacosa.- M.

MarumnHoctpoenue, 1990.-688 c. .

2. TlpomblmnenHsle nBeTHbie MeTautbl U crmmaBel / ATl Cwmupsrun, H.A.

Cwmupsruna, B.M. benosa.-M.: Metannyprus, 1974.-488 c.
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3. Tnasynos C.I'., Moucees B.H. KoHCcTpyKIIMOHHBIE THTAHOBbIE CILIaBbl.- M.
Metannyprus, 1974.- 366 c.

4. lnmmepman P., Trontep K. Merannyprus u maTepuanosenenue. Crnpas. U3l
Ilep ¢ Hem.. M.: Metammyprus, 1982.- 480 c.

5. Connnes C.C., Tymanos A.T. 3amMTHEIC MOKPBITHS METAUIOB IIPHU HArpeBe.
CrnpaBounoe niocobue. M.: MamHocTpoenue, 1967.

YuyeGHO-MeToqHYecKHe H3ganus, paspadoranueie B lonHTY:

K 1ekuusaMm:
1. AJLUIterx#o. MarepuanoBenenre. KOHCIEKT JEKIHH. —JloHelk,

JorHTY, 2009. — 97 ¢. (371eKTPOHHbII BapHaHT).

K 1abopaTopHbIM 3aHATHAM

1. Meroaudeckue ykazaHus K J1abopaTopHBIM paboTam MO  Kypey
~Marepuanosenenne” / -B.IKonapes, C.M.Mapuyk, C.B.Iletpymak.- Jlonemk:
JdouHTYVY, 2016. — 58 c.

K OpakTHUUyecKUM 3aHATUAM

1. MeronudecKre yKa3aHds K BBIIIOJHEHHUIO IIPAKTHYECKUX padoT 1o
nucuunHuHe «MaTepuanosenenre u o6paborka mertamuios» / AL ITeixHO.-
Honeuk: JouHTVY, 2017. - (3neKTpOHHBIH BapUaHT).

K camocTosiTenbHOM paboTe cTyAeHTa.

1. MeToau4eckue yxasaHus K CaMOCTOSTENIBHOW paboTe CTYAEHTOB IpU
n3ydeHu Kypca «Marepuanoseaerney. /Cocrautens HIteixuo AIL. —/loHenk,
JouHTY, 2016. -5 c.

2. Meroanueckue YKa3aHUs K BBITIOJHEHHIO MHAUBHUYalbHBIX paboT Mo
mucuunHuHe «Martepuanoseaenue» / AL [UteixHO.- Joneuk: HouHTVY, 2016
(271eKTPOHHBIA BapUaHT).

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
AUCIHHUIIINHBI

1. JleKIIHOHHBIE 3AHATHA:

= yueOHasl ay JUTOPHS, OCHALIEHHAS KOMIIBIOTEPOM,
CTeHIaMHU, IIaKaTaMHy, MPe3eHTAUOHHON TEXHUKOM.

2. JlabopaTopHbIe 3aHATHSA:

- pe3eHTAMOHHAs TeXHUKA ([IPOSKTOP, IKPaH, KOMIBIOTED),

- KOJIJIEKIIMY 00pa3lioB U anmnaparypa s W3y4eHHs MeTOJOB
KOHTPOJISl KaueCTBa pasHbIX CTallel;

= rakaTe!, Gortorpaduu, ydeOHble GUIbMBIL.
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