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Mpeavcnosue

1 NOArOTOBJ/IEH OTKPbITbIM aKLUMOHEPHbIM 0OLLECTBOM «YpasibCkuii 9NeKTPOAHbIA UHCTUTYT» (OAO
«YpananekTpoaMm») Ha OCHOBE COOGCTBEHHOrO ayTEHTWYHOrO MepeBofja Ha pycckuli A3blK cTaHAapTa,
yKa3aHHOro B NyHKTe 4.

2 BHECEH TexHuyeckum KoMuTETOM No cTaHpapTusaunm TK 109 «3nekTpoaHaa npoayKuunsa»

3 YTBEPXAEH W BBEAEH B AEVCTBWE [Mpukasom ®eaepansHOro areHTCTBa MO TeXHUYECKOMY
perynvpoBaHuio 1 metposiorum ot 03 mapta 2014 r. No 62-cT.

4 Hacrtoswuii cTaHAapT WAEHTUYEH MexAayHapoaHoMmy cTaHzapty WMCO 14420:2005 «Martepuansi
yrnepogHble A8 NPOU3BOACTBA aloMUHUA. OBOXOKEHHble aHoAbl UM (DACOHHblE YriepogHble W3Aenus.
OnpegenexHve TeMnepaTypHoro koadpguumneHTa nnHeHoro pacwmpeHnus» (1S014420:2005 «Carbonaceous
materials used in the production of aluminium - Prebaked anodes and shaped carbon products -
Determination of the coefficient of inear thermal expansion», IDT)

Mpu npuMeHeHWM HacTosILEero craHAapTa peKoMeHAyeTcs WCNo/b30BaTb BMECTO CCbIJTIOYHbIX
MeXAyHapoAHbIX CTaH4APTOB COOTBETCTBYIOLUME VMM HaUWOHa/bHble CTaHfapTbl Poccuiickoin depepauum,
CBEEHUS O KOTOPbIX NPVBEAEHbI B AONOMHUTENIBHOM NpUAoXKeHun A

5 BBEJEH BMNEPBbIE

MpaBuna NpMMeHeHNs HacTOsLWero craHgapTa ycTaHosneHsl B TOCT P 1.0—2012 (pasgen 8).
MHdopmaumsa 06 n3smeHeHnAX K HacTosAWweMy cTaHgapTy nybavkyeTca B eXerogHoM (Mo COCTOSHUI0 Ha
1 AHBapsa TeKyLwero roga) WHMOpPMaUVOHHOM ykasaTene «HauunoHanbHble CTaHfapThi», a ouunans-
Hblli TEKCT W3MEHEeHW/ 1 MOMNpaBoOK - B eXEeMEeCAYHOM WH(OPMaLMOHHOM yKasaTene «HaunoHanbHble
CTaHfapTbi». B cnyyaB nepecmoTpa (3aMeHbl) UAM OTMeHbl HACTOSLEro cTaHjapTa CoOOTBeTCT-
ByloLLlee yBefoMneHne byaeT onybAnkoBaHo B 6avmxaiilem Bbinycke MHOPMaLMOHHOro ykasaTens «Ha-
LUMoHasbHble cTaHgapThi». CooTBeTCTBYWAA NHdopmauus, ysegoMneHme 1 TeKCTbl pasMeLarnTcs
Takxe B MH(OPMaLMOHHOW cucTeme obLLero nonb3oBaHus - Ha oduunanbHOM caiiTe PeaBpanbIiOro
arBH/ATBA N0 TEXHNYECKOMY perynMpoBaHunio n meTponoruv B ceTun MHTepHeT (gost.ru)

© CraHgapTuHdopm. 2014

HacTosiuii cTaHAapT He MOXeT 6GbiTb BOCMPOM3BEAEH, TUPAXMPOBaH M pacnpocTpaHeH B KauecTse
ohmumManbHOro n3gaHua 6e3 paspelleHnss defepanbHOr0 areHTCTBa MO TEXHUUYECKOMY PerysimpoBaHuio iy
MeTposiorum
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BeBepneHune

HactosAwwmin cTaHAapT NOATOTOB/EH HA OCHOBE ayTEeHTUYHOTO MepeBofja Ha PYCCKUA  A3bIK
MexayHapogHoro crtaHgapta MCO 14420:2005 «Martepuasibl yrinepogHolie A8 Npov3BOACTBa a/IlOMUHUA.
O60XKeHHblE aHOAbl N (hacoHHble yriepoAHble usgenus. OnpefeneHne TemnepaTypHOro koadduuymeHTa
NUHenHoro pacwupenus» (1IS014420:2005 Carbonaceous materials used in the production of aluminium —
Prebaked anodes and shaped carbon products — Determination of the coefficient of inear thermal
expansion), KoTopblii 6bln  paspabotaH TexHuueckum komuTeTom ISO/TC 226 «Matepuansl Ans
Npoun3BOACTBa NEPBUYHOIO aslOMUHNA*.

YKasaHHbIli  MeXAyHapoAHblli  cTaH4apT co3gaH  Ha ocHoBe cTaHgapta DIN  51909:1984,
paspabotaHHoro komutetom NMP 281 «MeTogpl ucnblTaHuin yrnepoga u rpacwmta» B DIN (FepmaHckuii
WHCTUTYT CTaHAAPTOB. BepnuH).
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HALWOHANbHBLIAN CTAHILAPT POCCUNCKOWM SGEAEPALUN

MATEPWANbI YTNEPOAHbLIE
ANA NPON3BOACTBA AIIOMUHNA
O60XXeHHble aHOofbl U (haCOHHbIE yrnepoAHble U3genus.
OnpepgeneHne TemnepaTtypHoro koadduumeHTa
NIMHENHOTo pacwmpeHns

Carbonaceous materials used in the production of aluminium -
Prebaked anodes and shaped carbon products - Determination
of the coefficient of linear thermal expansion

fata BBegeHna — 2015—07—01

1 O6nacTb NpUMeEHeHNs

HacTtosiwmiAi cTaHfapT YycTaHaBNMBaeT MeTOA OnpefesieHuss TemnepaTypHoro  KoagduuneHta
NMHENHOro paclVpeHns YrnepoaHbiX Wau rpaddMTUpPOBaHHbIX MatepuasnoB (TBepAble MaTepuansl) Ans
Npou3BOACTBa asiloMuUHMA npu TemnepaTtype oT 20 °C go 300 °C. CraHgapT MPMMEHUM K 06OMOKEHHbLIM
aHofaM ¥ (pacoHHbIM YrnepoaHbIM U3aenunsam.

2 HopMaTUBHbIE CCbI/IKU

B HacTosLeM cTaHAapTe UCMOMb30BaHbl HOPMATUBHbBIE CCbISIKM Ha cregylolme cTaHfapThbl:

MCO 13385-1:2011 TexHuuyeckune TpebOBaHUA K reoMeTpuyeckum napametpam npoaykumm (GPS).
Mpubopbl  ANS  NUHERHbIX W YrNoBbiX u3mepeHuii. Yacte 1. LWTaHreHumpkynu. [1poekTHbie 1
mMeTposiorndeckne xapakrepuctukm (ISO 13385-1:2011. Technical requirements for geometric parameters of
products (GPS). Instruments for linear and angular measurements. Part 1. Calipers. Design and metrological
characteristics)

MCO 3611:2010 TexHuuyeckue TpebOBaHMA K reoMeTpuyeckuMm napameTpam npoaykuuu (GPS).
Mpn6opbl ANA AWHEHbIX U YIN0BbIX U3MepeHuii: MUKpOMETPbl AN HapPYXHbIX U3MepeHWid. MpoekTHbie U
MEeTPOIOTMYECKME XapaKTepPUCTUKN

(ISO 3611:2010, Technical requirements for geometric parameters of products (GPS). Instruments for
linear and angular measurements: Micrometers for outdoor measurements. Design and metrological
characteristics).

DIN 1333:1992 lNpepactaBneHne ymcnoBbix gaHHbix (DIN 1333:1992. Review these results or try to
change your search query).

3 TepMuHbI 1 onpeaeneHns

B HacToAweMm cTaHfapTe NpUMeHeHbl creaytoLiie TePMUHbI C COOTBETCTBYIOLMMUN OnpeaeneHnsMu:

31 TemnepaTypHblii ko3adpuumeHT nuHeiHoro pacwupeHus (linear thermal expansion coefficient)
a(.9) : OTHocuTeNbHOE N3MeHeHne ANNHbI 06pasua Npu N3MEHEHUN ero TemnepaTypbl Ha OAVH rpagyc.

NMpumedaHune — TemnepaTypHbli KOIPPULMEHT NUHEHHOrO PACLIMPEHNS paccCUNTbIBaDT No dopmyne
a(ify= - : Q@

roe a (.9) - TemnepaTypHbIi KO3AhULMEHT NMMHERHOTO paclMpeHns:

| _ pnvHa obpasua npu TemnepaType ,9;

ell
—-———-U3MEHEHWE [/INHBI C yBENIMUYEHNEM TeEMNEPaTYypbI.

N3pgaHue ouumanbHoe
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3.2 cpegHuii TemnepaTypHbIl  KO3(ULMEHT NMHENHOro paclwmpeHnsa (average linear thermal
expansion coefficient) a(,9{,,9:): CpegHwuii TemnepaTypHblii KO3((ULMNEHT SIMHENHOTO paclIMpPeHUs,
M3MepeHHbIli B 3alaHHOM fmana3oHe Temneparyp.

MpumeyaHune — CpeaHuit TemnepaTypHblii KO3 MOULMEHT NUHENHOTO paclUMPEHNs paccunTbiBAT Mo
thopmynam
P L A
a(9,A) 7 - @
A9=4Q - Q@ 3
At=1L -1, 4

roe 9, - Haua/lbHas TemnepaTypa oKpyXarLLleii cpeabi*C:
«@, - KOHeuyHas TemnepaTypa Harpesa. °C;

- pnvHa obpasua npy TemnepaType 9 ,, MM:
h - onvHa obpasua npy TemnepaType .9r. MM.

4 CywHoCTb MeToaa

CpepHuii  TemnepaTypHblli  KO3(MULMEHT JIMHEWHOrO pacliUpPeHUss ONpeaensiT C  MNOMOLLbH
annatomeTpa c Tonkatenem. O6pasel, HaxoAWTCsA B AepxaTene, U3roTOB/IEHHOM M3 MaTepuasioB C HU3KUM
KO3 (PMLMEHTOM TEMIOBOrO pacluvMpeHus (Takoro kak davHTrnac). Ero HarpeBalT B neuu, a U3MeHeHue
[ONVHbI, NepefjaBaeMoe Ha MeXaHWYEeCKyl, ONTUYECKYH WX 3MEKTPOHHYH U3MEpPUTESNIbHYI0 CUCTEMY BHe
neyu, onpeaensaoT NyTeM peructpaummn nepemeLLeHns TonkaTens.

CpepHuii  TeMnepaTypHblii  KO3((ULNEHT NUHERHOTO pacIMPEHUs pPaccunTbiBalOT Ha OCHOBE
U3MEHEHNS W3MEPSIEMOW A/IUHBbI, WCXOAHOW [A/IMHbI U W3MEHeHUs TemnepaTypbl o6pas3ua C y4yeTom
pacwupeHns gepxatens obpasua v Tonkatens. Ecim He ykasaHO MHOe, onpegeneHune koadduumneHTta
TENn/I0BOro paclliMpeHnss NpoBOAAT B AMana3oHe MeXAy HWXKHUM npefesnioMm TeMnepaTypHOro MHTepsasia oT
20 BC (T.e. mMpM KOMHATHOW TemmepaTtype) W BEpPXHUM MpejesioM TemnepaTypHOro uWHTepBana [Ao
TemnepaTypbl He 6onee 300 °C.

5 AnnapaTtypa

5.1 [AunaTomeTp C fepxartenem obpasua W Toskatesniem, Hanpumep u3 AUHTINAca, a Takke ¢
MexaHW4YeCcKnM, ONTUYECKMM WAWN 3/1IEKTPOHHLIM YCTPOWCTBOM U3MepeHus ANnHbl (C norpewHocTbio = 0.5
MKM) Ans TemnepaTyp Bbiwe 300 °C B Bakyyme WK B 3alLWUTHOW ra3oBoii cpeae;

5.2 Meyb, cnocobHas nogdepXuBaTb NOCTOAHHYID TemnepaTypy C morpewwHoctbio = 0.5 % no Bceii
AnvHe o6pasua,

5.3 YCTpoiicTBO AN1A U3MepeHnsa TemnepaTtypbl ANna onpejeneHus cpefHeli Temnepartypbl obpasya c
NMOrpeLHoCTbI0 n3mepenus + 0.5 %,

5.4 KannbpoBouHble 06pasLibl, W3rOTOB/IEHHbIE U3 MaTepuasioB C YCTaHOBMEHHbIM KO3dpuuneHToM
TEN0BOr0 paclWMpeHns B fuanasoHe W3MepseMoro marepuana u Toi xe reometpumn. KoadbduuymeHT
TEnsI0BOro paclunmpeHuss kannbpoBOUYHbIX 00pa3uLoB A0/MKEH 6bITb YCTAHOB/IEH 3apaHee W3roToBUTenem
N3MepuTeNbHOro 060pyA0BaHNA UK NPU3HAHHONK MOBEPOYHON OpraHmsauvei.

6 Ob6pasLbl

[oToBAT 06pasubl LUWIUHAPUYECKOR WM Npu3mMaTUyYeckoi chopmbl. inameTp UuavMHApa wav AvHa
6OKOBOWV rpaHn NPU3Mbl [O/MKHbI GbITb, NO KpaliHeil Mepe, paBHbl ABYKPaTHOMY AvameTpy caMoro 60/1bLIoro
3/IeMeHTa CTPYKTYpbl UccnefyemMoro Mmatepuasa (HanprMep, MakCMMasibHOro pasMmepa 3epHa), HoO He MeHee
4 MM (06bI14HO OT 30 go 50 mm). AnvHa o6pa3uoB fomkHa ObiTb He MeHee 25 MM. npeanoyTuTenbLHO oT 50
MM A0 120 MMm.
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Bce nosepxHOCTM 06pasloB [AO0/XHbl  OblTb MexaHuyeckun o6paboTaHbl Ha TOKapHOM UK
LWNNOBA/ILHOM CTaHKe, YTO6bl NPU KOHTaKTe C TO/IKaTesniemM OTK/IOHEHWe OT niockonapanienibHocTh 6b110
He 6onee yem 0,2 Mm.

B cepeguHe ANMHHONM CTOpPOHbLI 06pasLa MOXHO MPOCBEPUTL OTBEpPCTUE rNyOMHON He MeHee 1 mm,
4yTOo6bI YAepxuBaTb CoOeANHEHNe TepMonapsbl.

CHuMmatoT felicTBylolMe B 06pa3lie HanpsikeHWs nyteM omxura npu temnepatype 1 000 CC B cpege,
He cofepxaltleii kucnopoga.

7 METO,CI,I/IKa nposegeHna ncnbiTaHUA

7.1 Kanubposka

KanubpyloT gunatomeTp B COOTBETCTBUM C M.7.2, UCMO/b3YSA KaTMbpOBOYHblE 06pasLbl.

7.2 N3mepeHune

WN3mepstoT AnviHy obpasua /, npu Temnepartype #t.

MomelaloT obpasel, ANS WUCNbITaHUA B AMNATOMETP, cneds 3a TeM. 4YTobbl Kpas obpasua MaoTHO
conpukacanuckb C TofikaTenem.

BcTaBnaioT coeguHeHre Tepmonapbl B 0TBEPCTUE Ha 6OKOBOV NOBEPXHOCTH 06pasya.

M3mepsaloT ucxodHyto ANWHY /, ucnbiTyemoro obpasua Ha HWXHEM npefene TemnepaTypHOro
MHTepBana 9,.

Ecnn  nnockoctn TonkaTens, conpukacawowmecs C TOPUEBbIMW MOBEPXHOCTAMMW, HE UMeNT
chepuyeckoil M KOHMYeCKon hopMbl, UCMONb3YIT COeAUHUTENIbHbIE BCTaBKW, YTOGbI CO34aTb TOYEYHbIN
KOHTakKT C TopueBbIMA MOBEPXHOCTAMU 06pa3ua.

B Hauane nsMepeHus ycTaHaBNMBAOT M3MEPUTENbHYIO CUCTEMY Ha Hy/lb, HacTpamBas Hy/neBYH TOUKY
annapatypbl M60 OTMeYas ee Ha JleHTe camonucua uam Ha OoTo4yBCTBUTENbHOW OGymare. [pu
NPUMEHEHUN [ABOWHbIX AMNATOMETPOB C [ABYMS NepneHAUKyNspHO PerncTpyupyeMbiMyu nepemMeLL,eHnsiMm
ToNnKaTenss Takke [Ao/mkHa O6biTb OnpefjeneHa W 3anucaHa nepefaya perncTpupyembix oceli  Ha
AnnaToMeTpbl.

[Jepxatenb obpasua c 06pasLoM ycTaHaBNMBalOT B Nneyb (KOTOPYH MOXHO NpeABapuTesisHO HarpeTb).

HarpeBaloT o06pasubl A0 BepxHero npegena TemrnepaTypHoOro WHTepeana <9 . 3aTemM W3MepsAlT U

perucTpupytoT AnnHy obpasua /2.
Ecnun BepxHuii npegen TemnepatypHoro uHtepsana 9: Bbiwe 300 °C. npepoTBpallalT OKUCNEHue

o6pasua, Ucnonb3ys NOAXOAAWMNIA 3aLMNTHBIA ra3 Uin BakyyM.
8 PacueTt pe3ynbTartos

PaccunTtbiBaloT cpeaHuii TemnepaTtypHblii KO3 MULNEHT IMHEHOTO paclinpeHns no opmyne

a(é?”©.]|:/_ '/L_/li':'/ . E- = a X: J 7-”1 (5)
I, I, A9 I/, A3

rae 9, - HavanbHas Temnepartypa okpyXxatLleii cpeasl, °C;
*0. - KOHe4yHas Temnepatypa Harpesa, °C:

/, - pnvHa obpasua npu Temnepatype «9,, MM,
b - gnvHa o6pasua npu Temnepatype «92. MMm;
a K- cpefHuii TemnepaTypHbli KO3hMULMEHT NNHERHOrO paclinpeHns agepxarens obpasuya u

ToNKaTens A1 paccMatpuBaemoro guanasoHa remnepatyp, 1K
OKpyrnswT A0 noc/iefHein 3HauMmoii uudpbl nocne 3anaToli B cootBeTcTBMM ¢ DIN 1333.

9 TpOTOKON UCMbITAHUS

MpPOTOKON MCNbITAHUA JOMKEH BK/IOYATH CNEeAYIOLLYI0 MHOopMaLMio:
a) TN 1 MapknpoBKy 06pasLioB;

b) CCbINIKY Ha AaHHbIli cTaHAapT;

C) npeABapuTenbHy0 06paboTky 0b6pa3uoB, ecnu TpebyeTcs;
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d) konnmyecTBO 06pasLoB;

e) TemMnepaTtypHbIii AuanasoH n3mepeHus.

f) cpegHuii TemnepaTypHblii kO3(hhMLUMEHT NMHelHoro paclimpeHus B eguHuuax 10-6 * K-1,
OKPYI/IEHHBIN ¢ To4yHOCTbIo Ao 0.1 * 10-6 * K-1. uHanBuAyanbHble 3HaYEHNUs, CpefHeEE 3HaYEHUeE.

[1) cornacoBaHHble YC/I0BUSA, OTK/TOHAOLLMECS OTAaHHOIO MeXayHapo4HOro ctaHaapTa,;

h) paTy npoBegeHua UcnbITaHUSA.

10 Tlpeun3noHHOCTbL

Mpeun3noHHOCTL JaHHOrO0 MeToda, paccuutaHHas B cooTBeTcTBUMM ¢ ASTM E691. nmeeT cnepyowmne
nokasarenu;

MoBTOpsieMOCTb; /*= 0.1 MKM/MK

Bocnpounssognmoctb: R= 0.17 MkM/MK
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MpunoxeHue JA
(cnpaBoyvHoE)

CBefeHNsa 0 COOTBETCTBUN CCbIJIOYHbIX MEXAYHapPOAHbIX CTaH4apTOB
HaunoHa/lbHbIM cTaHgapTaM Poccuiickoii degepauunmn

Ta6nuuna JA1

O603HaueHne CreneHb O603HaueHNe U HaMeHOBaH1e COOTBETCTBYIOLLENO
CCblNI0YHOTO COOTBETCTBUS HalMoHa/IbHOTO CTaHaapTa
MeX/yHapoAHOro
cTaHgapTa
.

MCO 13385-1:2011
MCO 3611:2010

DIN 1333:1992

COOTBETCTBYIOWMNA HAUWOHANbHLIA CTaHAapT OTcyTcTByeT. [0 €ro yTBEepXAeHUs pekomeHayeTcs
UCMONbL30BaTh MNEpeBOj Ha pPycCkuil A3blK JAHHOTO MeXAyHapo4HOro craHgapta. [lepeBog AaHHOIo
MeXAyHapoAHOro CcTaHgapTa Haxogutcs B defepasbHOM  WH(OPMAUWOHHOM  (DOHAE  TEXHWYECKUX

pernameHToB 1 CTaH4aPTOB.
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[1] DIN 863-1

[2] DIN 1319-3

[3] DIN 51045-1

[4] DIN 51045-2

[5] DIN 51045-3

[6] DIN 51045-4

[7] DIN 51045-5

[8] DIN 51909:1998

[9]ASTM C372

[10] ASTME691
[11] Kohlrausch F.,
[12] Metz. A,

[13] Thormann. P,
[14] Thormann, P,

[15] Otto, J. and
Thomas, W,

bubnunorpapus

Bepudvkauus reomeTpuyeckmx napameTpos. MuKpoMeTpbl €O CKOGOI
cTaHfapTHoOro wucnonHeHus. Yactb 1. CTaHfapTHble MWUKPOMETpbl AN
Hapy>HbIX N3MepPeHUIi; NOHATUSA, TpeboBaHNA, NCNbITaHNS

OcHOBHblE NOHATMA B MeTposormn. Yacte 3. OueHka npu um3mepeHun
OfHOVi N3MepsiemMoli BEeNNYVHbI, NOTPELUHOCT U3MEpPEHNs

OnpefeneHvie TensoBOro pacwvpenuns TeepApbix Ten. Yactb 1. OCHOBHble
npasuna

OnpefeneHve UW3MEHeHWs  [/IMHbl TBepAbIX Ten  Npu  HarpeBaHuw;
ucnblTaHne BOCNIaMeHAEMbIX TOHKOKepaMUYeCckux MaTepuasnos
OnpefeneHve UW3MeHeHWs  7IMHbI TBepAbIX Ten  Npu  HarpeBaHuw;
ucnbiTaHNe HeBOCMN/IAMEHSAEMbIX TOHKOKEpPaMUYeCKUX MaTepunanos
OnpefeneHve UW3MeHeHWs  ANUHbI TBepAbIX Ten Npu  HarpeBaHuw;
ucnbiTaHMe BOCNIaMeHsAeMbIX 0ObIUHbIX KepaMnyecknx maTepuasos
Onpegenexnve UW3MEHEHVWA  A/MHBI TBEPAbIX Ten  npu  HarpesBaHuu;
ucnbiTaHMe HeBOCNIaMeHSAEMbIX 06bIYHbIX KEpaMUYECKNX MaTeprasnos
WcnbiTanne yrnepogacoaepxallmx maTtepuasios. OnpegeneHvie
KoaghchmumeHTa TENNOBOrO IMHEHOTO paclunpeHmns. TBepable maTepuanbl
CTtaHAapTHbIl  MeTof WCNblITaHWA TEenjoBOr0 JIMHEHOro  pacluvpeHus
BOCM/IaMeHsieMbIX (hapdopodasiHCOBbIX U3AENNIA METOAOM AuSiaToOMeTpuK
(nepeyTtBepxaeH B 1970 1.)

CraHfapTHas npakTMka npoBefeHus mexnabopaTtopHOro uccnefoBaHus
ANs onpeAenenHus NpeLu3MoHHOCTN MeToAda UCMbITaHUs

Praktische Physik, Stuttgart 1968, Vol. 1. pp. 316 to 319. Chapter 4.3.2
«Warmeausdehnung»

A new all-purpose dilatometer according to Bollenrath (in German), ATM
303 (1961) R61 to R 72

Investigations with a dilatometer in the field of ceramic raw materials and
materials (in German). Ber. dt. Keram. Ges. 46 (1969), pp. 583 to 586
Precision of dilatometric investigations and their significance in ceramic
laboratories (in German), Ber. dt. Keram. Ges. 47 (1970). pp. 769 to 773
The thermal Expansion of Quartz Glass in the Temperature Range O to
1060°C (in German), Z. f. Phys. 175 (1963), pp. 334 to 337
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KntoueBble cnoBa: MaTepuanbl YriepofHble, NPOW3BOACTBO a/OMUHUSA, OBOXOKEHHbIE aHoAabl, (PacoHHbIe
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