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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [ucoumymHa «MeTa/UTyprusi JIETKHX MeTa/uIoB» o0ecrieunBaer (opMHpOBaHHUe
C/1ejyI0IUX KOMIIeTeHIHH C YUéTOM HH/IUKATOPOB HX JOCTI)KeHUSs

Ko, HaumMeHOBaHNe KOMIIETeHIINH Kop nHAMKaTOpa KOMIIeTeHIMHU
[TKC-5 CriocoOHOCTb OCYIIeCTBIIATh, AHATU3UPOBATh U
KOpPPEeKTHPOBaTh TEXHOIOTMYEeCKHe TTPOLeCChl IOy YeHUsI [IKC-5.4
MeTasJIoB

1.2 B pe3yibTaTe 0CBOEHHs JUCIUIIHHBI Y 00y4YaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,

CopepxaHue HHAMKATOPA Pe3yibTaT 00yueHust
HHAMKATOpa Aep A P y y

3HaTh MaTeMaTHUeCKUe TPUeMbI
pacuera palMOHAILHOTO COCTaBa
XTI, COZIEPIKALINX JIETKHe
MeTaJllbl, ee TJIaBKH; COCTABIeHUs
MaTepuabHBIX Oa/laHCOB B
MeTaJUTypriu JIETKUX MEeTaJlIoB,
pacueTa TeXHOJIOTHUeCKHX IPOLeCCOB.
YMeTb NPOBOJWTE PacueThl HalaHCOB
leMOHCTpUpYeT CIoCOOHOCTE | pabOTHI 371EKTPOJTH3epa C
OCYIIECTB/IATh U KOPPEKTHPOBATh | UCIIO/IH30BaHHEM MaTeMaTU4eCKOro
ITKC-5.4 TeXHOJIOTUYeCKHe MPOLIeCChI arnrapara; BbIIOJTHITh
TIOJTyYeHUs] JIETKMX METa/l/IOB U | TEXHOJIOTUUECKUEe PacyeThl
TJIMHO3eMa MeTaJ/UTypruueckoro 060pyZoBaHUs.
BJjiageTs KCI0/Ib30BaHUEM OCHOBHBIX
METO/I0B MaTeMaTH4eCKOro arrapaTa
TP BBITIOJTHEHUH METaJlTyprudeckux
pacueTtoB (basaHCOB, MPOLIECCOB,
paliOHaIbHBIX COCTABOB U T.I1.);
TIPOBE/IEHUST METa/UTyPru4eCcKuX
pacyeToB 00OPYAOBaHUS TSI
TIPOM3BO/ICTBA JIETKUX METaJIoB.

2 MecTo pauciMiuiuHbl B cTpyKType OOII

W3yueHne NUCLUTUTMHBI «MeTautyprusi JIeTKAX MeTasyioB» 0a3upyeTcs Ha pe3y/bTaTax
OCBOEHUsI CJIeAYIOIIUX AUCLUMIUIMH/TIPaKTUK: «MateMaThKa», «XUMHUs», «DJIEKTPOTeXHUKa U
5/IeKTPOHUKA», «Teopus TU/IPOMeTasTypruveckKux TIPOLIeCCOBY, «Teopus
3/1eKTPOMeTa/uTypruyecKux MpoLeccoB»

OucuurivHa SIBJISIETCS TIpe/IllieCTBYOLIeM JJist JUCLIUTITUH/TIPDAKTHK
«[1pou3Bo/icTBeHHAas PAKTUKA: MpeAIUTI/IOMHast ITPAKTUKa»

3 O0beM AUCIHMILTHHbBI

O06Bem aucHMIUIMHEL cocTaBaseT — 4 3ET
Bup yue0Ho# paboThI TPyA0eMKOCTh B aKafileMUYeCKHX yacax
(OmvH akaZieMU4yeCcKri 4yac COOTBETCTBYeT 45 MUHyTaM
aCTPOHOMHYECKOT'0 Yaca)
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Bcero

YueOHbIi rog Ne 5

OO0111ast TPYZ0€MKOCTh
JTUCLIATITUHEI

144

108

Ay,quToprle 3dHATHA, B TOM
qucsie:

18

16

JIEKLIUU

nabopaTopHbIe pabOThI

D

IpakTUyecKue/ceMuHapCcKue
3aHATUS

CamocrositenbHas pabora (B
T.4. KypCOBOe
TIPOEKTHUPOBAHUE)

117

83

TpynoeMKoCTb
TIPOMEXXYTOYHOMW aTTeCcTaluu

Buj npome)xyTouHOM
aTTecTalyy (UTOrOBOTrO
KOHTPOJISI TI0 JUCLIUTIIMHE)

, JK3aMeH

JK3aMeH

4 CTpyKTypa U cojiepKaHue JUCLUII/IMHbI

4.1 CBopHbIe JaHHbIE 110 COAEPKaHHUI0 AUCLUIIINHBI

YueoOusbIii rog Ne 4

Bujbl KOHTAaKTHOMH padoThI

HaumeHoBaHue

Ne Jlekiu

JIP

T13(CEM)

CPC dopma

pa3jejia U TeMbI

n/n
JHUCHUTLTUHBI No

Ko
Yac.

Ko
Ne Yac.

Ne

Kom.
Yac.

Kon | TeKymero

Ne KOHTPOJIsl
Yac. P

1 2 3

4

5 6

7

8

9 10 11

IIpoussogcTBO
IJIMHO3eMa U

1 ¢ropconeii, 1
WCII0/Ib30BaHNe
OTXO/I0B.

KoHTtponsH
ast pabota

IIpomexyTouHas
arrecrauys

Bcero

34

YueOHbIi rof Ne 5

Bujbl KOHTaKTHOH padoThI

HaumeHoBaHHe

Ne Jlekuu

JIP

T13(CEM)

CPC dopma

pa3jesia 1 TeMbl
JUCIUIIIMHBI Ne

Ko

Yac.

Ne Yac.

Ko

Ne

Kom.

Yac.

Kon | Texymero

Ne KOHTPOJIA
Yac. P

1 2 3

4

5 6

7

8

9 10 11

IIpou3BozcTBO
JTFOMUHMUS,
MarHus v Jpyrux
JIETKUX

1 MeTasioB. TexHomo 1
TSl 5/1eKTPO/IU3a
KPHOJINT -
[JTMHO3eMHBIX
pacniaBoB

1,2

Otuer 1o
1,2 60 jabopaTop
HoW pabore




ITonyuenne
MarHust 2 2 3 2 3 23
3/1eKTPOJIU30M.

Y cTHBIN
orpoc

IIpomesxyTouHas
aTTecTalys

9 OK3aMeH

Bcero 4 2 6 92

4.2 KpaTkoe cojiep>xaHue pa3/ie/ioB ¥ TeM 3aHATHH

YueousbIii rog Ne 4

Ne

Tema Kpartkoe coaepxanue

ITpoussozcCTBO Knaccudukariys crioco60B ITpor3Bo/CTBa TJIMHO3eMa.
ryinHo3eMa ¥ ropconeis, | ITosyueHue rivHo3eMa 1o criocoOy batiepa.
UCTIO/Tb30BaHue 0TX0/10B. | [Ipor3BOACTBO rMHO3eMa CriocoO0M CrieKaHMUs.
[Tpou3BOACTBO TIMHO3eMa 110 CMELIaHHOMY CTIOCo0Y.
ITpon3BO/ICTBO KPHOIUTA KUC/IOTHBIM CTIOCOOOM.
[Tpou3BOACTBO KPUOJIUTA IL{€/IOYHBIM CTIOCOOOM.
[Tpou3BoAcTBO (hTOPHUCTOTO aMFOMUHUS, (PTOPUCTOTO
HaTpus U APYyTrUx MeTas/uioB. Vcrionb30BaHre OTX00B
IJIMHO3€MHOT0 TPOU3BO/ICTBA U MPOU3BO/CTBA
dTopcosieli BO BTOpUYHOM TIepepaboTKe.

YueOHsbIli rog Ne 5

No Tema Kpatkoe copepxaHue

1 ITpouseozCTBO TeopeTrueckre OCHOBBI 3/IEKTPOTUTAUECKOTO
a/IFOMWHUS, MarHus U criocoba mosTyueHus alFOMUHUS. JINThe atfOMUHUS U
JPYTUX JIETKHAX €ro CI/IaBbl. DJIEKTPOTePMUS aTFOMUHUS U €ro
MeTa/u10B. TexHo/I0rus CI/IaBOB.
371eKTPOJ/IM3a KPUOJIUT -
IJINHO3eMHBIX Pacll/laBOB

2 [Tonyuenue Maruus Mertannyprus maraus. [IpousBojCcTBO MarHus
3/1eKTPOJIU30M. TepMUUYECKUMH CrIoco0aMu. MeTanyprust TS 1

OeprLIHs.

4.3 IlepeueHb j1a60paTOpPHBIX padoT

Yueonslii rog Ne 5

. Koi-Bo akajeMuueckux
Ne HaumeHoBaHHe /1a00paTOPHOH PadoTHI
4acoB

1 [Monyuenue rHO3eMa U3 OOKCUTOB CriocOO0OM )

CrleKaHusl
2 Cry1ieHue KpacHbIX 111JIaMOB 1
2 ABTOK/IaBHOE BhIITle/TaurBaHie OOKCHUTOBBIX PV 1

MoguduipoBaHre aqrOMUHUEBOTO CIIaBa U
4 WCCJIeJOBaHUE ero CTPYKTYPbl ONTUYECKUM 2

criocobom

4.4 TlepeyeHb NPAKTUYECKUX 3aHATHH

YueOusbIii rog Ne 5




. Koi-Bo akajeMuueckux
Ne TeMbl IPAaKTHUECKUX (CEeMHHAPCKUX) 3aHATHI
JacoB
1 MeTo/bI T10/TyUeHusI TJIMHO3eMa U3 alFOMUHUEBBIX 9
PYA
9 HarnpskeHue pa3ioykeHrs KpUOJIUT-T/TMHO3eMHbIX )
PAaCIIJIaBOB M CIIOCOOBI ero orpe/ie/ieHusi U pacueTa
3 MeTo/ibI 1o/TyueHusi 6€3BOTHOTO X/IOPH/Ia MarHUst 2

4.5 CamocrosiTes1bHasi padora

YueOusbIii rog Ne 4

Ko/1-Bo akageMuuyeckux
4acoB

34

Ne Bup CPC

KoHTposbHast paboTa /1Sl CTY/JeHTOB 3a0UHOMH
bopMbI 00yueHHsT

YueOHsIli rog Ne 5

Ne Buj CPC Ko/i-Bo akajeMuueckux
4acoB
1 Hanwmcanue pedepaTta 30
2 IToAroToOBKAa K MPAaKTUYeCKUM 3aHSITUSIM 30
3 [TpopaboTKa pa3/iesioB TeOpeTUYECKOT0 MaTepuasa 23

B xo/ie mpoBezieHYst 3aHSITUM 110 JUCLUTIIMHE UCTIOJb3YIOTCS C/ieyollie UHTePaKTUBHbIe
MeTo/bl 00yueHus: [IncKyccust

5 IlepeueHb yueOHO-MeTOJUUECKOT0 00ecieyeHUsl JUCLUTTMHBI

5.1 MeToanueckue yKa3aHus /1A 00yYarOIIUXCS 110 0CBOEHHIO JUCLUILTMHBI
5.1.1 MeToauuecKne yKa3aHusl /ISl 00y4aOIUXCsA N0 MPAKTHYECKUM 3aHATHSIM
https://el.istu.edu/course/view.php?id=4619

5.1.2 MeToauueckue yKa3aHHus /i 00yUyaroIuxcs no jadbopaTopHbiM paboram:
https://el.istu.edu/course/view.php?id=4619

5.1.3 MeToauueckue yKa3aHHus /i 00yUYarOIUXCA 10 CAMOCTOATeILHOM padoTe:
https://el.istu.edu/course/view.php?id=4619

6 @DoHJ OLEHOUHBIX CPEACTB A/ KOHTPOJIA TeKyllell ycrneBaeMOCTHM U TPOBe/eHUsl
NMPOMEe)XYTOUYHON aTTeCTalyuy Mo JUCHHUIINHE

6.1 OneHouyHble cpeACTBa /I IPOBEJAEHUA TeKyIlero KOHTPOJIs
6.1.1 yueonsiii rop 4 | KonrposibHasi padora
OmnucaHue npoueaypsbl.

OOyyaroriiecsi CaMOCTOSITe/IbHO BBITIOJIHSIIOT KOHTPOJIBHYIO paboTy, KOTOPYIO C/Ial0T B Hauase
Ceccuu Ha 5-0M Kypce o0y4eHusl.



KoHnTposibHast paboTa cOCTOUT U3 2-X yacTei (TI0 BApHAHTaM COTJIACHO TIOPSJKOBOMY HOMEDY B
CIMCKe TPYIIIbI):
1 yacTb — 2 TeopeTHUUECKUX BOIMpOCa . 2 YacTh - pellieHHe 3a/jauu (pacueT BeTKU CreKaHus).

KpuTepuu onieHUBaHM.

[TonHOTa pacKphITUS TeOPETUUECKHUX BOMIPOCOB. IIpaBUIBHOCTS peltieHus 3a1au. OdbopmiieHue B
cootBeTcTBUU ¢ CTO.005-2020

6.1.2 yueOHbI# rog 5 | Y cTHBIN onmpoc
OnucaHue npoueaypsbl.

[Mocne u3yuenus: TeMsl (pa3zesia) 0OydJarolecs IPOXOAAT YCTHBIN OTPOC, 3aKperisis 3HaHUS,
TMOJTyYeHHbIe Ha JIEKLIMOHHBIX U MPaKTUUeCKUX 3aHATHUSX, a TAKXKe NP CaMOCTOSITE/TIbHOM
M3y4yeHUU MaTepuarna.

KpuTtepun oueHuBaHus.

OOyuaro1ipiecs TOJTHO PaCKPBIBAIOT BOIMPOCHI, TIOKA3bIBAIOT 3HAHHE METaJUTypPriy MarHUs
MeTaJlJIOB U OCHOBHBIX TEXHUKO-9KOHOMHUYECKUX T0Ka3aTesiel, pelaroT rpe/ioyKeHHble
TriperoziaBaTesieM 3a/iauu

6.1.3 yueOHbIii rog 5 | OTuer no 1adoparopHoii padore
Omnucanue npoueaypsl.

[Mepes mpoBesieHMeM 1abOpaTOPHBIX PaboOT BCce oOyyaroryecst 06s13aHbl 03HAKOMUTBCS C
TIpaBU/IAMU OXPaHbI TPY/la ¥ CTPOTO MX BBITIOMHATH. K BBINO/HEHHIO 1Tab0paTOPHBIX paboT
JIOTTYCKarOTCsl 00yYaroIecs, poC/yIaBIliie MHCTPYKTaX 10 TeXHUKe 6e30MacHOCTH U CJie/laB
COOTBETCTBYIOIIYHO 3aMKCh B )XypHase 1o Th B ayJUTOpUH, MpejHa3HaYEeHHOH [i7isk IPOBEe/IeHHUsT
71abopaTopHLIX PaboT 1Mo AAHHOM AUCIUTIIAHE.

KpuTepum oneHUBaHuUs.

[TpaBunbHOCTHL 0)OpMIIEHUST OTYETOB Y MIOJTHOTA OTBETOB Ha BOTIPOCHI 0 KOHTPOJIbHBIM
BOIpOCaM, MPUBeIEHHBIM K Ka)K/J0l 7abopaTopHOI paboTe B METOJUUECKUX YKa3aHHSIX.

6.2 OneHouyHbIe Cpe/iCTBA /i/IA IPOBe/|eHHs IPOME)XyTOUHOU aTTecTaluu

6.2.1 Kpurepuu u cpeacrBa (MeTOAbI) OLIEHMBAHUSA HWHUKATOPOB /[IOCTH)KeHHUA
KOMIIeTeHI|UY B PaMKaX NPOMe)XyTOYHOU aTTeCcTaluu

CpeactBa
(MeToABI)
NuaukaTop AOCTKeHUs
Kpurepumu onjeHuBaHus OLleHMBaHMSA
KOMIIeTeHI{U U o
NMPOMEe)XYTOYHOH
aTTecTaluu
[IKC-5.4 3HaeT MPOU3BOJACTBEHHbIe [I0KAa3aTeau | Y CTHOe

NPUMEHSIEMbIX B METa/UTyprUM JIeTKUX | cobece/joBaHUe TI0

MeTa/UIOB TeXHOJIOTMYEeCKUX TPOLIeCCOB; | BOMPOCaM

PEXXMMBbI TIPOBE/IEHHs TEXHOJOTUYECKUX | 9K3aMEHAIMOHHOTO

orepalnii. YCTaHaBIMBaeT U 00bsCHseT | OuieTa

OCHOBHbBIE TIPUUUHBI HapyIIeHUsT pPabOThI

MeTaJUTypPriuyecKux TIPOL[ECCOB u
6




rapameTphl, BJ/IMSIIOLLIE

TaKXXe Oralla30HbL

3¢ PeKTUBHOCTb pabOThI TIPeATPUSATHS, a
WX ONTUMAabHBIX
3HayeHu. OOOCHOBAHHO OCYIIECTBJISIET

BBIOOD obopyoBaHus AJIst
OCYIL|eCTB/IEHUsI TEXHOJIOTHYECKHX
NPOLIeCCOB  TPOM3BO/JCTBA  JIETKUX
MeTaJlJIoB

Ha

6.2.2 TunoBble OI|eHOUYHbIE CPeAACTBA MPOMEXXYTOYHOM aTTecTaliu

6.2.2.1 YueOHbIii roj 5, TUnoBbie oLleHOUHbIE CPeACTBA /i/IA MPOBeIeHUA YK3aMeHa 10

JUCIUIUTHHE

6.2.2.1.1 Onucanue npoueaypsl

OK3aMeH MPOBOAUTCS B BU/le COOeceZioBaHUs 110 BOMIPOCAM SK3aMeHaIlMOHHOTo OusieTa.

IIpyimep 3aaHus:

AoMUHMEBEIE PYAbI, XUMUUECKHUI 1 MI/IHepaJIOI‘I/IT—IeCKI/Iﬁ cocTaB. TexXHHUKO-3KOHOMUUeCKast

OLIeHKa OTJe/IbHBIX BU0B ChIPbA.

HPOI/BBO,Z[CTBO KPHOJINTa Ie/I0YHbIM criocobom. XI/IMI/IH, TEXHOJIOTHUSA U alllldapaTypad.

[TpeumyiiecTBa U HeJOCTaTKU.

HO]IyquI/Ie MeTa/IJIn4eCKOoro JnTus. TeOpI/IH N TEXHOJIOTHUSA 3JIEKTPO/IUTUYUECKOT' O criocoba u

BAKYYM-T€DMHWYECKUX METOOB IMO/TyUE€HHNS JIUTHUSA. _

6.2.2.1.2 Kpurepuu orjeHUBaHUsA

Y noBnerBopure/lbH
OT1/mMmuHO Xopoiuo o HeypoBieTBopuTe/1IbHO
JeMoHcTpupyer JeMoHcTpupyer JeMmoHcTpUpyer JeMoHcTpUpyer
riybokoe JIOCTaTOYHO YCBOEHHE TOJIBKO OTCYTCTBUE

MPOYHOE YCBOEHHe
3HaHUK B 00/1aCcTH
MIPOM3BO/ICTBEHHBIX
T0Ka3aTesien
MIPUMEHSIEMBIX B
MeTaJuTypruu
JIETKUX MeTaJl/ioB
TeXHOJIOTUYeCKUX
TIPOLIeCCOB;
PEXXKUMBI
MpPOBe/IeHHs
TeXHOJIOTUUYeCKUX
orepaLyii.
IToka3biBaeT
CII0COOHOCTH
yCTaHaB/IMBaTh U
00BSICHATD

TIPOYHOE yYCBOEHHe
3HaHUU B 00J1acTH
TIPOM3BO/[CTBEHHBIX
TI0Ka3aTesien
TPUMeHsIeMbIX B
MeTaTypruu
JIETKUX MeTaJlJIoB
TeXHOJIOTHUECKUX
TIPOLIEeCCOB;
PE>KHMBI
TIpOBeIeHUsT
TeXHOJIOTHUECKUX
orepaLyii.
CrnocobeH He
JIOTTyCKaThb
CyLL[eCTBEeHHbIX
HETOUHOCTEeH B

OCHOBHBIX 3HAaHHUHU B
obactu
TIPOU3BO/[CTBEHHBIX
TI0Ka3aTesien
NIPUMEHSIEMbIX B
MeTaUTypryU JIETKUX
MeTaslJioB
TeXHOJIOTUUECKUX
TIPOLIECCOB; PEXXUMBI
TIPOBE/IEHUS
TeXHOJIOTUUeCKUX
oneparuii. CriocobeH
JIOTTyCKaTh
CyIIleCTBEHHbBIE
HETOUHOCTH B
yCTaHOBJIEHUH U
00BsICHEHUN

3HAUMTE/IbHOU YaCTH
3HaHUH B 00/1acTH
TIPOM3BO/CTBEHHBIX
ToKa3aTtesen
MPUMeHsIEMbIX B
MeTal/Typruu JIeTKUX
MeTaJlJIoB
TeXHOJIOTMUeCKUX
TIPOLI€CCOB; PEXKUMBI
TIpOBe/leHusT
TEXHOIOTUUe CKUX
onepaiui. Jlomyckaer
Cyll[eCTBeHHbIE OLITUOKH
B YCTaHOBJIEHUU U
00BSICHEHUM OCHOBHBIX
TIPUUYH HapyIlIeHUs
paboThI




OCHOBHBIE
TIPUYUHBI
HapyIIeHus: paboThI
MeTasuTyprudeckux
TIpOLIeCcCoB. 3HaeT
rapaMeTphl,
B/IMSIIOLI[ME Ha
3¢ (eKTUBHOCTD
paboTHI
TIpeATIPUSTYS, a
TaK>Ke /Ihara3oHbl
WX OMTHUMaJIbHBIX
3HaueHUH.
O6ocHOBaHHO
OCYIIIeCTBIISIET
BLIOOD
obopyj0BaHuUs /1/1s1
OCYIL[eCTB/IeHUSI
TeXHOJIOTUUECKUX
TIPOLIECCOB
TIPOM3BO/ICTBA
JIerKUX MeTaJlJIoB

yCTaHOBJIEHUH U
00bsICHEHNU
OCHOBHBIX
TIPUUMHBI
HapyIeHus: paboThI
MeTaJUTypriuyecKux
niporieccos. He
3aTpyAHSeTCs B
BbIOOpE
obopyZoBaHus [Jis
OCYIIeCTB/IEHHS
TeXHOJIOTUYeCKUX
TIPOLIeCCOB
TIPOM3BO/ICTBA
JIETKUX MEeTaJI/IOB

OCHOBHBIX TIPUYUH
HapyIieHust paboThl
MeTaJlJIypruuyecKux
TMPOL[eCCOB.
WcneiThIBaeT
3aTpyJHEeHUS B
BbIOOpE
obopyioBaHus /ISt
OCYILleCTBJIEHHS
TeXHOJIOTUUEeCKUX
TPOL[eCCOB
MPOM3BOACTBA JIETKUX
MeTasloB

MeTa/UTypruuecKux
rporieccos. He
JIeEMOHCTPUPYET

YCBOEHHE OCHOBHBIX
3HaHWM B 00/1aCTH
TIPOU3BO/ICTBEHHBIX
ToKasaTesien
TIPUMEHSIEMBIX B
MeTaJUTypIrUu JIETKUX
MeTaJl/IoB
TEXHOJIOTHUECKUX
TIPOLIECCOB; PEXKUMBI
TIPOBE/IEHUST
TEXHOJIOTUYECKUX
orneparuii. CriocobeH
JOTTyCKaThb
CyIIleCTBEHHbBIE
HETOUHOCTHU B
yCTaHOBJIEHUH U
00BbSICHEHUM OCHOBHBIX
TIPUYMH HapPYIIIeHUS
paboThI
MeTa/UTypruuecKux
TIPOLIECCOB.
UcrnibIThIBaET
3aTpy/HEHUs B BbIOOpE
obopyjoBaHuUs /17151
OCYIIIeCTB/IEHUSI
TeXHOJIOTHUECKUX
TIPOLIECCOB
TIPOM3BO/ICTBA JIETKUX
MEeTaJlJIoB.
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