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Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 PABPABOTAH AkuunoHepHbiM obllecTBom «HayuyHo-uccnegoBatenbckuini LeHTp « CTpouTenscTBO»
(AO «HWL «CtpoutenbctBo») — Hay4Ho-uccrnenoBaTenbCkUM, NPOEKTHO-KOHCTPYKTOPCKMM W TEXHOMOrm4e-
CKUM MHCTUTYTOM BeToHa 1 xenesobetoHa um. A. A. MBosgesa (HAVKB um. A. A. MBozgesa)

2 BHECEH TexHu4eckum KOMUTETOM No cTaHgapTusaumm TK 465 « CTpoutenscteo»
3 MPUHAT MexrocynapcTBeHHbIM COBETOM MO CTaHA4apTM3aUuuW, METPONorum u ceptudukaumm (npo-

Tokon oT 9 gekabpsa 2021 . Ne 60)
3a npwHsATWE Nporonocosanu:

KpaTkoe HaumeHoBaHne cTpaHsbl Ko ctpaHbl no MK CokpalleHHoe HaMMeHOBaHWe HaloHansHoro
no MK (MCO 3166) 004—97 (CO 3166) 004—97 opraHa no craHgapTusauuu
ApmeHus AM 3A0 «HauwoHanbHbIA OpraH no craHdapTusauum
1 MmeTponoruvy» Pecnybnvku ApmeHus
Benapycb BY lNoccrangapt Pecnybnunku Benapych
KasaxcraH KZ lNocctanpapt Pecnybnukn KasaxcrtaH
Kuprunans KG KblpreiactaHgapt
Poccuga RU PoccraHgapt
TamKkmkmcTaH TJ Tapxukctangapt
YabekucTaH uz YacTtangapt

4 MNpwukazom PenepanbHOro areHTCTBa Mo TEXHUYECKOMY PerynupoBaHunio u metponorun ot 16 gekabpsa
2021 r. Ne 1789-cT mexrocygapcTtBeHHbld cTaHgapt FTOCT 32486—2021 BBefeH B 4eCTBME B Ka4ecTBe Ha-
LMoHanbHoro ctaHaapta Poccuiickon ®enepaumm ¢ 1 ceHTabpa 2022 r.

5 BBAMEH INOCT 32486—2015

HHopmayusa o esedeHuu 8 delicmeue (MpekpaweHuu delicmeus) Hacmosauwezo cmaHdapma u uame-
HeHUl K HEMY Ha meppumopuu yKkasaHHbIX 8bilie 2ocydapcme ryBnuKkyemcs 8 ykazamensax HayuoHambHbIX
cmaxOapmos, usdagaembix 8 Imux 2ocydapcmeax, a makxe 8 cemu MHmepHem Ha calimax coomeemcmay-
FOLUX HAaYUOHanbHbIX 0paaHos8 no cmaHdapmusauuu.

B cny4ae nepecmompa, U3MeHeHUs Ufu OmMeHs! Hacmosiuje2o cmarndapma coomeemcmaeyrouias UH-
gopmayus bydem onybnukosaHa Ha oguyuanbHOM UHmMepHem-calime MexeocydapcmeeHHo20 cosema
no cmad@apmusayuu, Memposozuu U cepmugbukayuu e kamanoze «MexaocyOapcmeeHHsle cmaHdapmbiy

© OdopmneHue. ®IBY «PCT», 2022

B Poccuiickon ®egepaummn HacTOALWMIA CTaHAaPT HEe MOXKET BbiTb MONMHOCTLID UMK
YacTU4YHO BOCNPOU3BEOEH, TUPAXKMPOBAH N pacnpocTpaHeH B KadecTee ouunansHoro
n3gaHus bes paspelleHns PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUiD
W MeTpONorun
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

APMATYPA KOMMO3UTHASA NONUMEPHASA ONA APMUPOBAHUA BETOHHbIX KOHCTPYKLUIA

MeToabl onpegeneHUA CTPYKTYPHbIX XapakTepUCTUK

Fiber-reinforced polymer bar for concrete reinforcement. Methods for determination of structural characteristics

Oarta BBegeHna — 2022—09—01

1 ObnacTtb NnpUMeHeHus

HacToawmi cTaHgapT pacnpocTpaHAeTca Ha KOMMO3UTHYIO NMOMMMEPHYH apMaTypy NS apMUpOBaHns
B6eToHHbIX KoHCTpyKumMi (AKM) no FTOCT 31938 1 ycTaHaBnuBaeT MeToAdbl ONpefeneHusi CTPYKTYPHbIX Xapak-
TEPUCTHUK.

2 HopmaTuBHbIE CCbIMNKN

B HacToswem cTtaHgapTe MCNonb30BaHbl HOPMATUBHbLIE CChIMNKW Ha crnefylolne MeXrocygapCcTBeHHbIe
CTaHOapThbl:

FOCT 8.207 locynapctBeHHas cucteMa obecneyeHUs eavHCTBa M3MepeHui. [pamMble M3MepeHus
C MHOFOKpaTHbIMU HabnoaeHaMn. Metogsl 06paboTku peaynbTaTtos HabniogeHnin. OcHoBHble nonoxeHus ')

FOCT 2603 PeaktuBbl. ALeTOH. TeXxHNYeckne yCroBua

MOCT 6456 Wkypka wnudoBanbHas OyMaxHas. TexHu4eckue ycrnoBus

MOCT 12423 (ISO 291:2008) NMnactmacckl. YCNoBus KOHOUMUMOHUMPOBAHWS 1 NCNbiTaHWs obpasyos (npob)

FMOCT 15150—69 MawwuHbl, npubopel U Apyrve TexHu4eckue usgenus. VicmonHeHws OnNg pasnuyHbIX
KnumaTtu4eckux panoHos. KaTteropuu, ycrnoBus akcnnyataumm, XpaHeHus U TpaHCNopTUPOBaHWA B 4acTu BO3-
OEeNCTBUA KNUMaTn4ecknx (pakTopoB BHeLUHeW cpedbl

FOCT 18300 CnnpT 3TUNOBLIA PEKTUUKOBAHHBIA TEXHUYECKUA. TexHn4eckne ycnoanﬂz)

MOCT 25336 MNocyna v obopynoeaHve nabopaTopHbie CTEKNSAHHbIE. TUMbI, OCHOBHLIE NapaMeTpbl 1 pas-
Mepbl

FMOCT 31938—2012 ApmaTypa KOMMNO3MTHas nonvMMepHas Ans apMUpoBaHWA BeTOHHbIX KOHCTPYKLWIA.
Ob6Lwune TexHUYecke yCroBus

FOCT 32652—2014 (ISO 1172:1996) Komno3uTbl nonumMepHble. [penpern, NpeMUKChbl U CNONcTblie Ma-
Tepuanel. OnpegeneHue cogepXaHnsa CTEKNOBOMNOKHA U MUHEpalbHbiX HanonHuTenen. Metoabl CUraHus

FOCT 32794 KoMno3anTbl NONUMepHbIe. TEPMUHBI U onpedeneHus

n puMmedaHune — ﬂpM Nonb30BaHWKM HACTOAWWMM CTaHOapTOM u.enecooﬁpaaHo NnpoBepUTL OEelCTBUE CChi-
NOYHbIX CTaHOapTOoB U Knaccmcbvmampoa Ha OCbMLI,M&J'IbHOM MHTEpHET-CaI?ITE ME}KFOCWJ,EDCTBBHHOFO CoBeTa no ctaHgap-
TH3aunn, METPOIOrMn " CepTI/ICbVIKaLI,HH (www.easc.by) W1 No yKkasatenam HauWOHallbHbIX CTaHOapToB, M3gaBa€MblM
B rocygapcTtBax, yKka3aHHbIX B NpeauncrnoBun, N Ha OCbVILI,MaJ'IbelX canTax COOTBETCTBYHOLWMX HAUNOHaANbHbIX OpraHoB
no ctaHgapTuaauuun. Ecnu Ha AOKYMeHT OaHa HeaTpoBaHHasA CChinkKa, TO crieayeT MCNoNb30BaThk AOKYMEHT, ,D,eﬁCTByPO-
LKA Ha TeKyLLlIfII:"I MOMEHT, C Y4ETOM BCEX BHECEHHbLIX B HETO naMeHeHu. Ecrnn 3ameHeH CCbIfOYHbINA JAOKYMEHT, Ha KOTO-
pblﬁ OaHa gatupoBaHHasA CCbifnka, TO cneayeT NCNoNb30BaTh YKAa3aHHYK BEPCUID 3TOM0 JOKYMEHTA. Ecnn nocne NPpUHATKA

1) B Poceuiickoin ®egepaumn geicteyet FTOCT P 8.736—2011 «locyaapcTeeHHas cuctema obecneyeHmns equHcTea
U3MepeHui. MiamepeHua npaMele MHorokpaTtHele. MeToabl 06paboTiku pesynstaTtoB uaMepeHuin. OCHOBHBIE MONOXEHNAY .

2) B Poccuitckoil ®eaepaumn aeicteyet FTOCT P 55878—2013 «CnupT 3TUMOBLIA TEXHUYECKWIA TMAPONU3HBIN pek-
TUMKOBAHHBIA. TEXHUYECKUE YCrOBUAY».

MapaHune ochbuumnansHoe
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HaCTOSALLEro cTaHAapTa B CCbINOMHbINA JOKYMEHT, HA KOTOPLIA JaHa OATUPOBaHHAs CChiNka, BHECEHO M3MEHeHUWe, 3aTpa-
rMBAKOLLEE NOMNOXKEHNE, HA KOTOPOE [aHa CChIfKa, TO 3TO NonoXeHne NpuMeHseTca bes yyeta gaHHoro uameHeHus. Ecnm
CChINOYHbIM AOKYMEHT OTMEHEH 6e3 3aMeHbl, TO NMoMNoXKeHWe, B KOTOPOM [aHa CChiNMKa Ha Hero, MPUMEHSAETCA B Y4acTy,
He 3aTparvBaloLLel 3Ty CChITKY.

3 TepMuHbI 1 onpegeneHus

B HacToswem ctaHaapte npumeHeHsl TepMuHbl o FTOCT 31938 u TOCT 32794, a Takke cnegyloLuin
TEPMWH C COOTBETCTBYHOLL MM OMpPEeneneHnem:

3.1 npopgonkLHaa NOPUCTOCTbL: Hanuune B NnpoaonbHOM HanpaeneHMn KOMNO3UTHOW MONMMEpPHOW ap-
MaTypbl OTKPbITBIX KaHamnoB, NpeacTaBnatowmMx cobon coefMHeHHble Kanumnspamu OTKpbITele Nopbl, TpeLyu-
Hbl M MOMOCTY MeXOy BONMOKOH M obecneqnBaLL X nepeMeLleHne XMaKoCTU Nog BIMSAHUEM pasHuUb! AaBne-
HWUA UMK KANWNNSPHOro NoAcoca BOOMb TMHUK BOJTOKOH.

4 Oowme nonoxeHus

4.1 HacTtoswwmin cTaHgapT ycTaHaBNMBAET criedylow e MeToabl UCMbITaHWUA:

- onpeaeneHnsi CoOepPXKaHUsA HEMPEPLIBHOMO apMUPYHOLLErO HAMONMHUTENS CxuUraHnem (pasgen 5);

- onpeaeneHua NPoAoNBHON NOpUCTOCTN (pasaen 6);

- OLleHKK TeMnepaTtypbl pasMsardeHma matpuubl (npunoxexHve A);

- onpegeneHuns CTeneHn OTBEePXAEHWS NOMMMEPHO MaTpuubl (MpunoxeHue bB).

4.2 WNcnbitanus AKI npoeogaTtca nabopaTopuaMu WM MCNbITATENBHLIMU LLEHTPaMMW, OOMNYLLEHHbI-
MW K MPOBEOEHUID OaHHBLIX WUCMBITAHWA B MNOpPSAAKe, YCTAHOBMNEHHOM OENCTBYHLIMM 3aKOHOOATENbLCTBOM
Poccuinickon ®egepauun.

4.3 NcnbiTaTenbHas annapaTtypa v uamepuTenbHble YCTPONCTBA A0MKHbI OblTh MOBEpeHbl UK Kannbpo-
BaHbl B YCTAHOBMEHHOM Mopsiake.

4.4 Cratuctnyeckyto 0bpaboTKy pesynbTaToB UCMbITaHWn MpoBogAT B cooTBeTcTBMM ¢ TOCT 8.207.

4.5 MNpu OTCyTCTBUM B HOPMATUBHLIX JOKYMEHTaX U TEXHUYECKOW JOKYMEHTaLMKM 0COBLIX YCIOBUIA KOH-
OVLMOHUPOBAHWE UCMLITYEMbIX 06pa3uoR nepen ucneliTaHmem BeinonHaT no MOCT 12423.

4.6 Obpasubl Ans UcnbiTaHui oTbuparT MeTOAOM CriyvanHoro otbopa ot KoHTponupyemon naptum AKI
1 CONpPOBOXAalT akToM oTOopa 06pa3uoB, B KOTOPOM YKa3blBaloT:

- HaumMeHoBaHWe NpeanpUATUA-M3rOTOBUTENS;

- ycrioBHoe 0bo3HaveHue;

- TUN apMUPYHOLLEro HanonHUTens;

- TUMN CMOIMbI, OCHOBLI NONMUMEPHON MaTpULLbI;

- 0aTy W3roTOBMEHNS NAPTUN;

- HOMep napTum;

- KONM4ecTBO U pasmepbl 0Opa3uos;

- NOANUCb NuLa, OTBETCTBEHHOrO 3a 0TOop 0bpa3uoB.

Mpw otbope n nogrotoBke obpasuos AKI ona ucneiTaHMiA He JonyckawTcsa MX AedopMUpoBaHueE, Ha-
rpeBaHve, BO34eCcTBME ynbTpadhMoneToBROro Many4YyeHns n apyrne aktopbl OKpyKarLlien cpeabl, oKa3biBato-
LiMe BO3OENCTBME HA CBOWCTBA MaTtepuana.

4.7 YcnoBua UCMbITaHWIA JOMKHBI COOTBETCTBORaTh TpeboBaHmam MOCT 15150—69 (nyHkT 3.15).

5 Metop onpeageneHnsa cogepXaHUs HeNpepbIBHONO apMUpPYHOLLEro
HanonHuTenA
5.1 O6wme nonoxeHuUnA

MeTton npegHa3Ha4veH Ona onpegeneHna MacCoBOro cogepXaHus B AKT HEeNnpepbIBHONO apMupyrowiero
HanomnHunTen4d.

Ecnu AKII COAEPXUT necHaHoe NOKpbITMe, TO NeCOoK rnocne CXUraHna yoanakwT U He YYHUTbIBaKT MNPy
onpegeneHnn cogepXaHmAa BONOKHA.

5.2 Annapartypa 1 matepuansbl

MpumeHsAlT annapaTtypy u Mmatepuansl no MOCT 32652—2014 (nogpasgen 5.1).
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5.3 OGpa3susbl

5.3.1 Obpasubl AnNA UCNbITAHWIA OONXHbI OblITb 0TOGpPaHbl B COOTBETCTBMM € TpeboBaHuMaAMK pasgena 4,
npw 3TOM Konu4ecTBo 06pasuUoB AOMKHO BbiTh HE MeHee 2 LWT.

5.3.2 B kayecTBe 06pa3yoB Ansa UCMbITAHUA UCNONb3YT MEPHbLIE OTPE3KKW, BbIPE3aHHbIE HE MEHEE YEM
B 50 MM oT Kpaes. Obpasubl AoMKHbI OblTh 4NWHOW HE MeHee 2d, (roe d,, — HOMWHaNbHbIR anameTp) npu oT-
CYTCTBMM B MporpaMme UCnbITaHWA Apyrux TpeboBaHuii.

5.3.3 Macca obpasua gomkHa bbiTh (5 £ 2) .

5.4 NpoBeneHne UCNbITAHUNA

CopepaHue HenpepbIBHOMO apMUpytoLLero HanonHuTens onpegenstoT no FOCT 32652 (metog A).

6 MeTon onpeneneHUs NPoaoNbLHOM MOPUCTOCTHU

6.1 O6LwWMe nonoxeHUs

MeToq, UCNbITaHWIA yCTaHaBNUBAET NopAOOoK oUeHKW uenocTHocTu AKM nyTeM NpOHUKaHUS XMOKOCTH
C KpacuTenem B CUINOBOW CTEPXEHb B e NPOoAONsLHOM HanpasneHuy 3a cueT KanunnapHoro addekTa.

MpoHWKaHue UKCUPYIOT NO BPEMEHU B BUAE NMATEH UMW TOYEK, 0TOBpaKaeMbiX Ha NPOTUBOMNOMNOXKHOM
cyxom Topue oBpasua.

6.2 Annapartypa 1 matepuansbl

6.2.1 XXngkocTtb npoHukarowasn (0,25 %-Hbll pacTBOp OYKCMHA, pacTBOPEHHOrO B 3TUIMOBOM ChvpTe
no MOCT 18300).

MpumeyaHune — [na nony4enna 0,25 %-Horo pacTBopa hyKCcWHA, PAaCTBOPEHHOIO B 3TUMOBOM CMUPTE, He-
o6xogumo 10 r ocHoBHOrO KpucTtannuyeckoro dykcuHa pacteopute B 100 mn atunoeoro cnvprta v pas3baeuTe B 4 N guc-
TUNNVPOBAHHON BOLbI.

6.2.2 lLkad BbITSXHOW.
6.2.3 EmkocTe cteknsiHHana no FOCT 25336 gnsa norpyxeHus obpasLoB Ha rnyBuHy.

MpumeyaHue — PekoMeHOyeTCA MOMECTUTL B EMKOCTb TOHKMIA, ryb4aTbiid Marepuar, Ha KOTopoM pasmMella-
toTca obpasubl.

6.2.4 CekyHOOMep Wy ApYroi npubop Ana U3MepeHust NPOOoMKUTENLHOCTY UCTLITaHKS.

6.3 O6pasubl

6.3.1 O6pasubl oTbupatoT cnyvanHeiM 06pazomM 13 BCel ANMVHbI apMaTypHOro CTEPXHSA ¢ y4eToM Tpebo-
BaHWN pasgena 4.

6.3.2 Ha obpasuax AKI onpenenstoT MecTa Ans NpoBeAeHNA UCMbITaHWA, KOTOpPble JOMXHbI ObiTh pac-
MONOXeHb! crnyYyanHo egonb nuHuK AKTI.

6.3.3 Obpasubl ANA UCNbITAHWIA M3TOTOBMAKT ANWHOMK 25 MM 1 He MeHee 3 WIT.

6.3.4 Topubl 06pa3LOB AOMKHBI ObITh YACTLIMKW W NapanneneHeIMW. NOBEPXHOCTX TOPLOB AOMKHbI ObiTh
3awnmMgoBaHbl abpasnBHON LUKYPKOH 3epHUCTOCTbIO0 25 no NOCT 6456.

6.4 MpoBeneHne UCNbITAHWIA

6.4.1 ToHKuiA ry©4aTbi MaTepuan yknaablBaloT Ha OHO CTEKMNSIHHOW @MKOCTK ANS paBHOMEPHOIO yBNax-
HEHUSI HUXHEW NOBEePXHOCTN 0Bpa3L0B 1 CHIKEeHWS BOBMEYEHNS BO3AyXa.

6.4.2 Tpebyemoe KONMYECTBO MPOHMKAKLLEN XKUAKOCTM HanueaT B cocyd. Obpasubl, yCTaHOBMNEHHbIE
Ha rybyaTtom martepuane, NOrpyxatoT B NPOHUKALLYIO XMOKOCTb Ha rMyBuHy 3 MM.

6.4.3 Obpa3subl ycTaHaBNMBAKOT HA Topew 1 UKCUPYIOT Ha4yano BpEMEHW HaxXoXAeHus Kaxaoro obpas-
La B NPOHMKAKLLEN XNGKOCTU HA NPOTUBOMOMNOXHOM TOPLUE.

[Mpv OOHOBPEMEHHOM UCMbITAHUM MEHEee WeCcTH 0bpa3uoB cHMTalT, 4TO Bce 00pasubl BbINKU Norpy»eHsbi
B NMPOHWKAIOLLYIO XUAKOCTh EAMHOBPEMEHHO.

[Mpw ogHOBpEMEHHOM mcnbiTaHun Bonee wecTtun 0bpasuos Heobxogmumo cobnogate nHTepean 30 c Mex-
Ay pasMelweHveM 06pa3uoB B MPOHUKAIOLWYHO XWOKOCTE.

6.4.4 Obpasaubl NorpyxatT TakMMm 06pa3om, 4ToBbI X HUXKHAA MOBEPXHOCTL COMPUKacanack ¢ NPOHWKa-
IOLLEeN KWAKOCTBIO Mo NPSIMbIM YIIIOM K ONMOPHOW rybke.
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6.4.5 ®uKcKupyloT Bpemsi, B Te4EeHWe KOTOPOro Ha NpoTUBOMONOXKHOM MOrpy»KeHHOM TOpLe NpoABnAeTcA
rnepeas To4kKa.

6.4.6 MNpOHMKHOBEHWE XUOKOCTW Ha NMOBEPXHOCTbL 0bpasua B BUOE MATEH UMK TOYEK Nocne Bblgep»Ku
B TeyeHue 30 MUH He Jgonyckaertcs.

6.5 MpoToKkon UcnbiTaHUN

[MpoTOKON UCMbITAHUIA JOMKEH COOEepXaThb:

- ceeneHnn o6 obpasuax, NnpueBeaeHHbie B akTe oTbopa obpasuos;

- HAMMEHOBaHMe OpraHu3aLum, NPOBOAUBLLEN UCMbITaHWE;

- [aTy NpoBeAeHUs UCMbITaHWA,

- cBefeHus 06 ycnoBuax, Npu KOTOPbLIX NMPOBEAEHEl UCTLITAHUS,

- BpeMsa [0 MOMEHTa MNposABNeHUsa NepBO TOYKM MPOHUKaKLWENH XUOKOCTWU Ha Topue ANA Kaaoro
obpasua;

- cpefHee 3HavYeHWe BPEeMEHW Mo pesynbTatam MPOHMKaHWSA NMPOHWUKALWER XUOKOCTU ANS KaKaoro
obpasua;

- cBeOeHus 0 cneyuanucTax, NpoBOAUBLLMX UCTILITAHWS, U UX MOOTNMUCH.
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MpunoxeHune A
(cnpaBo4Hoe)

MeToa oueHKK TeMnepaTypbl pasMAr4eHuA HOHHMEPHOI;I MaTpuubl

A.1 O6wmre nonoxeHunA

A.1.1 MeToa yctaHaBnueaeT nopagok ucneitaHuin AKIN ona oueHku TemnepaTtypbl Ha4ana pasmsardyeHus nonumMmep-
HOW MaTpuLbl.

A.1.2 MeToq 0CHOBaH Ha aHannse TEPMOMEXaHUYECKON Anarpammbl, MONYyYEHHOW C UCNOMb30BaHUEM penakcome-
Tpa npwv HarpyxeHun obpasla Ha NonepeYHbli TPeXToYeYHbIA M3rnb 4o 3agaHHOro 3HadYeHus nporuba, Harpese obpasua
B HarpeBaTeNbHOW KaMepe W perncTpaun MU3MeHeHUs Harpysku, ¢ KoTopoli obpasel conpoTUBRAETCA 3afaHHOMY Nporuby
no Mepe BO3pacTaHWa TemnepaTypbl.

MpumeuvaHune — CHWKeHUA cunbl conpoTueneHua obpasua uarnby npuobpeTtaeT Hanbonblyd CKOPOCTh
B TemnepaTypHOM gmnanasoHe, Korga HarpeBaemas nonvmepHas matpuua B obpasiue HauMHaeT NepexoguTe W3 CTeKMno-
obpasHoro cocTosHUA B anacTuyHoe. Mpu nocnegytowem auddepeHunansHO-TEPMUHECKOM aHanu3e onpegensoT Tem-
nepaTypy CTEKNOBaHWA NOMUMEPHON MaTpULbI.

A.1.3 Cxema vcnblTaHua No onpegeneHuio TEMNepaTypel Hayana pasmardeHus obpasua npvBefeHa Ha pUcyH-
ke A.1:

- obpasey 3 c onopamMu 8 nomeLLaloT B NpeaBapuUTeNbHO OXNaXKAeHHY0 A0 KOMHaTHOW TeMnepaTypbl HarpesaTenb-
HYI0 Kamepy 2;

- obpaseL 3 u3rnbarloT Yepes HaXMMHON HAaKOHEYHWK HarpyatloLero yCTpoMcTBa 5 4o 3agaHHoro aHavyeHus npornba;

- (hVKCUPYIOT 3Ha4YeHns TeMnepaTypel CUCTEMOW M3MEPEeHUs B HarpeBaTenbHOW kamepe 2 ¥ COOTBETCTBYIOLLME el
3HaYeHWA CUIbl COMPOTUBNEHUA obpasua u3rnby cuctemon 7 B TE4eHWe BCEro Nepuoaa UCnbiTaHUN.

8

1 — TEpMOMETP CONPOTUBNEHNSA; 2 — HarpesaTtenbHasn kamepa; 3 — obpasel;
4 — cunounsmepuTenbHbIA AaTYMK; 5 — Harpyxatollee ycTpolcTBO; 6 — cucTema naMepeHust
TeMneparypbl; 7 — cucTema W3MepeHna CUnbl; 8 — onopa HarpyarLero ycTponucTsa

PucyHok A.1 — Cxema ucnelTaHusa obpasua npy onpegeneHnn TeMnepartypebl
Havana pasmardeHus onbiTHoro o6pasua

A.2 Annapartypa

[ns vcnelTaHus o0pasLoB NPUMEHSIOT YCTPOMCTBO (perakCoMeTp), KOTOPLIN OOMKEH COCTOATL:

- U3 Kamepbl HarpeBaTenbHoM, obecneynBatoLLel BO3MOXHOCTb Harpeea obpasua go temnepatypbl 200 °C;

- YCTPOWCTBA HAarpy»aLLero;

- AaTyuKa CUMOU3MEPUTENBLHOTO C MOrPELUHOCTLIO U3MepeHus He Bonee 0,5 %;

- AaTyuKa TEMMNEPATYPbI C NOFPELLHOCTLI0 M3MepeHus He Bonee 1 %.

PenakcomeTp pomkeH BbiTb OCHaLLEH CPEACTBaMW ynpaBrneHns Harpesa, obecnevynsaownMm U3MeHeHWe Temne-
paTypbl B HarpeBaTenoHoM kamepe co ckopocTbto (1,0 £ 0,2) °C/MuUH, 1 nporpamMHO-U3MEPMTENBHBIM KOMMIEKCOM Ana
perncTpauumn 1 BU3yanusauum pesynsTaToB UCMbITaHWIA.
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A.3 Ob6pasubl

A.3.1 OBpa3supbl AnA UcnelTaHWA AoMmKHE BbiTe 0TOBpaHkbl B COOTBETCTBUM ¢ TpeboBaHWAMU pasgena 4.
A.3.2 invHa obpasuos Ans UcnbITaHwii gormkHa BeiTe 12d, (roe d,, — HoMuHaneHLIA guameTp). OnuHa lp pabouero
yyacTka aTux 06pasuoB A0MmKHa HaxoauTees B npegenax (9d, £ 2) Mm.

A.4 MNMpoBeaeHue UcNbITaHUA

A.4.1 MNpucnocobnexve Ans UCMbITAHUA HACTPaMBaloT Ha 3Ha4eHWe ncnblTaTenbHol Basbl, COOTBETCTBYIOLLEE 3Ha-
YEeHUo /.

A.4.2 HacTpauBatoT npubopbl ANA M3MepeHust Cuilbl M perynupoBaHus TemnepaTtypbl B paboyne gnanasoHbl W3-
MEPEHWIA.

A.4.3 Obpasey ycTaHaBNMBAKT B penakcoMeTp Takum obpasom, 4Tobbl HAXMMHOW HakoHeYHUK npubopa Bo3gen-
CTBOBan Ha cepeauHy pabodero yyacTka obpasua, Haxo4aLWwerocs MeXOy onopamu.

A.4.4 Harpyxarowmum ycTpocTBOM narnbatoT obpasel, 4o TeX nop, Noka NpUnoXeHHas K HeMy Harpyska He JOCTUr-
HeT 3Ha4eHus B cooTBeTCcTBMM C A4.5.

A.4.5 WcnbiTatenbHana Harpy3ka, oencTeyowas Ha obpa3sel, gormkHa coctaensaTte 10 % 3HavyeHns Harpy3ku, Bbi3bl-
BawLLen paspyweHne obpasua npu 3agaHHoON UcnbITaTenbHOW Base (paccToaHue MeXxay onopamu).

[Mpennonaraemoe 3Ha4YeHWe Harpyskm P, H, Bbi4mMcnsoT no dgoopmyne

4o W
P lB i (A1)
4]
rae o, — Npeaen NPoYHOCTM NpK pacTshikeHun, MMa;
| — pnuHa pabodero yyactka obpasua, Mm.
[1nst 0Bpa3LOB KPYrMoro ce4eHns 3HaueHue MOMEHTa COMPOTHUBMNEHUS W, MM3, BLIMUCAAIOT Mo chopMyne
3
d
W=—0, (A.2)
32

Harpysky KOHTponMpyoT No NoKasaHWaM CUNOW3MEPUTENBHOTO AaT4MKa.

A.4.6 BolgepxuBatoT obpasel npy 3a0aHHOM MONoXeHuW He MeHee 5 MuH. Mocne aToro BKMKYAKT NporpammHo-
M3MepUTENbHbIN KOMMNEKC W HarpeBaTenbHyo Kamepy B paboynii pexxnm 1 BU3yanbHO criedaT 3a M3MEHEHNeM Temnepa-
TYpbl B Kamepe.

A.4.7 MNpw NoBbIlWEHWX TemnepaTypbl B Kamepe Ha 1 °C nporpaMMHO-U3MepUTENbHbIN KOMMNMEKC NepeBOasT B pe-
XKMM 3aMUCK TEPMOMEXaHNYECKO AnarpamMmMbl — MacClBa 3Ha4eHWn Temnepatypbl T; M CUnbl P; ¢ ANCKPETHOCTLIO U3Me-
HeHWs TemnepaTypbl He Bonee 2 °C.

A.4.8 MNocne 3aBeplueHns UCNbITaHua obpasel U3BMNEKaOT U3 KaMepbl, @ KaMepy OXNaXaalT A0 KOMHATHOW TeM-
neparypbi.

A.5 ObpaboTka pe3ynsTaToB UCNbITaHUKA

A.5.1 B npouecce 06paboTkn pesyneTaTtoB MCMbITAHWIA OOMKHblI BbITe NpOaHanManpoBaHbl TEPMOMEXaHWYECKNE
anarpammebl Ka4oro ucnbitaHHoro obpaaua, npvBeneHHbIE Ha pyucyHke A.2.

A.5.2 Bo BpeMs UCMbITAHUS NPOrpaMMHO-U3MEPUTENEHbIN KOMMEKC CTPOWUT rpadMk TepMOMexaHW4ecKor Aua-
rpammel obpasua B koopauHatax P(T), UCNonbaya MaccuBe sHa4eHWn Temnepatypsl T; U cunbl P,

A.5.3 Ha rpadmke BM3yanbHO OLEHMBAKT NPUONMKEHHOE MONOXEHWE IPpaHWUL HadarnbHOro M pabovero y4acTKoB
anarpammel. 3a Ha4anbHbIN Y4acToOK TEPMOMEXaHUHECKON AnarpamMmmbl MPUHUMAKT NPUBNU3UTENBLHO NMUHEMHOE U3MEHE-
HWE Harpy3ky Npu NoBbILLEHWN TEMNEPATYpPLL. 3a paboynid y4acToK NPYHUMAIDT YYacTOK YCKOPEHHOIO UMK 3aMeaneHHoro
n3meHeHus Harpysku. [pr HeoBxoouMOCTM Ha MOBTOPHOM aTane obpaboTKn OaHHLIX NONOXEHWe rpaHuL, HavanbHOro
1 paboyero y4acTKoB TEPMOMEXaHUYECKOW narpamMmmbl MOKET BbiTb YTOYHEHO.

A.5.4 HayanbHbIN y4acTok TepMOMEXaHUYECKON AnarpaMmMel annpoKCUMUPYIOT NMUHENHOW dyHKUMEN

P,=mT +n, (A.3)

roe mun — 3Ha4eHns IMMUPUYECKMX KOHCTAHT NPAMOW, annpoKCUMMPYIOLWEN HavanbHbIA, NpeawecTByWmnA Haqany
pa3MsAr4eH1s NOMMMEpHOK MaTpulbl, Y4acToK 3aBUCUMOCTU Harpyaku P, ¢ koTopou obpasel conpoTue-
naetca uarndy, oT Temnepartypbl T; B HarpeeaTtensHOW Kamepe, onpedensemble ¢ NOMOLLbH NporpamMm o6-
paboTKkW AaHHBIX.
A.5.5 [InA KaxKOoro YneHa MaccuBa sHaveHuid Temnepatypbl T; M CUMbl P; HAXOOAT 3HaYeHWs NPUBEASHHO Harpy3Ku
P,; no dopmyne
P
P=—l1_ (A.4)
i : :
(mT; +n)
A.5.6 CTpoAT HOBLIA MacCUB 3HaYeHWd TemnepaTypbl T, U cunbl P,;, HauyanbHbIA U paboqnid y4acTku MaccuBa
[T, P4l annpokcumunpytoT curmonpom P4(T), KOTOpbIF BEIMUCNSAIOT No dhopMyne

6

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 10/ 16
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-32486-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64919
https://gostexpert.ru/gost/gost-32486-2021?utm_source=pdf&utm_medium=64919&utm_term=page

FOCT 32486—2021

b

Pi=a+ ; (A.5)
T-¢
1+exp g l

rae a, b, ¢, d — 3aMNMpUYECKNe KOHCTaHThl CUMrMouaa, annpoKCUMUPYHOLLEro 3KCNepuMeHTarnbHble aHHbIe;
T — 3HaveHue TeMmnepaTypbl B HarpeBaTensHon kamepe, °C.

P.H -
1
i LA BY 1 21C 1,2
10 - / 1,0 =
8 ~ 0.8 ™
2 N 1A : NN
Y \\Z 0,6 ~
4 \Q T~ 04
2 0,2
: 0,0
0 ToTo Ty 0 50 100 150 200 250T,°C
50 100 150 200 250 T, °C 117
a) TepmomexaHnyeckana guarpaMmMa 6) MNpreegeHHas TepMoMexaHuyeckas
Anarpamma
a2P,/aT?
aF 1"‘32 0.00103
; /] 0,0002 D,
0,0020 \ / j
-0,040 0,0001
; hY 3 AN
0,060 \ {
-0,080 -0,0001 1
0,010 y -0,0002
' 3
-0,012 — -0,0003 M2
0 50 100 150 200 250 T, °C 0 0 100 150 200 250 T, °C
B) [lnarpamma nepBbix NPOU3BOOHBIX r) uarpamma BTOpbIX NPOU3BOOHBIX
OT NpUBEOEHHONW CUNbI NO TEMNepaType OT NPMBELEHHOWN CUMLI N0 TeMneparype

A—B — HavanbHbIA Y4acToK TepMOMexaHu4eckon auarpammel; B—C — pabounin y4acTok TepmomMexaHr4eckoli guarpammel;
1 — TouKa paszMsardeHns; 2 — nepeas TouKa o-nepexoa; 3 — To4Ka CTeKNoBaHus; 4 — BTOpas TouKa u-Nepexoaa;
5 — annpokcrmaums curMmonaom

PucyHok A.2 — OudbdpepeHumansHeIil TEpMOMEXaHWYECKMIA aHanua (npumep)

A.5.7 Ctpoat guarpaMmbl M3MEHEHWUA 3HAYEHWA MEPBOW W BTOPOW MPOM3BOAHLIX MO TemnepaTtype ANna qyHK-
umnum Py (T).

A.5.8 3HadeHve TemnepaTypbl, MpU KOTOPOW MepBas MPOW3BOAHAA MMEeeT MakCMManbHoe 3HavyeHue, NPUHMMAaT
3a TemMnepaTypy CTeknoBaHus Tg. [ns HahgeHHoro 3HadYeHns T, Ha TEPMOMEXaHWYECKOW Auarpamme HaxogaT COOTBET-
CTBYIOLLEE YNCNOBOE 3HAYEeHWe NepBON NPON3BOAHOW P4 /0T,

A.5.9 3HaueHne Temnepatypbl, NpU KOTOPON M BTOpasd NpousBoaHas oT dyHKUMK P(T) umeet MUHUMaNbHOE
3Ha4eHue, NPUHUMAKT 3a Temnepartypy T, — Temneparypy o-nepexona, Ans KOTOPOW Ha TepMOMexaHu4eckon aua-
rpamme HaxoOAT YMCreHHble 3HaveHua dyHkumn Py (T), ee nepsBoi nponssogHon (¢P4/dT),, BTOPOW NpoU3BOAHON
(52P418T2),,.

A.5.10 3HaveHWe TemnepaTypbl, NpU KOTOPOW BTOpasl NPOM3BoAHas OT dyHKUMK P, (T) uMeeT MakcMmarnbsHoe 3Ha-
YeHue, NPUHUMALOT 3a TemnepaTtypy T ,, Ana KOTOPOi Ha TEPMOMEXAHUYECKOW ANarpaMme Haxof4aT YUCTOBLIE 3HAYEHNS

hyHkumn Py (7).

A.5.11 TNo nony4eHHbIM 3HadeHusam T, T, Tg M COOTBETCTBYIOLMM MM 3Ha4YeHuaM P,(T) oLeHUBaT Npasuib-
HOCTb NPeABapUTENbHOW OLEHKWM TPaHWUL HayanbHOro M pabodero y4acTKOB Auarpammbl TEPMOMEXaHWYECKOW KPWBOW
W, Np1 HeobXoOMMOCTH, MPOBOASAT NOBTOPHYH YTOUHAKLLYIO0 06paboTky auarpamMmmbl.

A.5.12 Temnepatypy Havana paamardeHus T, °C, BbIMUCNAOT No opmMyne

T =1, —| = Fualcos® (A.6)
R 1-sing |
7
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roe

_T %
_2+arctg T a. (A7)

A.5.13 Nocne obpaboTkn TepMoMEXaHUYECKUX OuarpaMmM UCNbITaHWA Bcex oBpa3uUoB B rpynne BbIMUCIIAIOT cped-
HWe apuMeTUHECKUE 3HAYEHUS TEMMNEPATYPbI CTEKNOBAHWA U TEMMNEPATYPbl PasMsardeHus.

0

A.6 TpeboBaHUA K TOYHOCTH UCNbLITAHUWA U 0OPABOTKU pe3ynLTaToB

A.6.1 Temnepatypa B UCMNbITaTENbHON Kamepe AomkHa BbiTb M3MepeHa C norpelHocTeio He Bonee 2 °C.

A.6.2 Cuna conpotmeneHvs obpasua nonepedHomy mMarmby gomkHa ObiTe M3MEpPEHa C NorpelwHocTeio He Bonee
0,5 % MakcumanbHOro 3Ha4yeHWsa CUMbl, NMOMYYEHHOro BO BPEMSA UCTIbITAHWIA.

A.6.3 3Ha4yeHns OLEHVMBAEMON XapaKTEPUCTMKKN, KOHCTAHT M APYriMX BENUYUH, UCMOMb3YEMbIX B MPOMEKYTOYHBIX
pacyeTax, AOMmKHbl BbITe onNpeaeneHsl 40 TpeTbel 3Havallen uudpebl.

A.7 MNMpoToKon UCnbITaAHWUA

[MpOTOKON UCMbITAHWIA OOMKEH codepkaTh:

- cBefleHus 06 obpasuax, npuBedeHHble B akTe oTbopa obpasLos;

- Aaty NpoBeAEeHUs UCMbITaHWUIA;

- HAMMEHOBaHWe OpraHW3aLK, NPOBOAMBLLEN UCNbITaHWE;

- 3Ha4YeHNA M3MEePSAEMbIX XapaKTePUCTWK ANA KaXaoro ucneltaHHoro obpasua;

- 3Ha4eHuWs onpedenseMblX XapakTepuUCTUK Kaxaoro obpasua, nony4eHHble npu 06paboTke pesyneTaToB UCMbITaHWS;
- CpefHve 3Ha4YeHWs onpedenseMblX XapakTepUCTUK U peayneTaThbl CTaTUCTUHECKON 00paboTKu MoMmy4eHHbIX AaHHbIX;
- UCXOHYH0 TEPMOOMHAMMYECKYIO AnarpaMmmy UChbITaHus kaxaoro obpasua;

- MPYBEAEHHYIO TEPMOANHAMUYECKYIO AMarpaMMy UCrbITaHus kaxaoro o6pasua;

- guarpammy 3aBMCMMOCTW NEPBOW NPOU3BOAHON NPMBEOEHHOrO YCUMUA OT TeMnepaTypbl AN Kaxgoro obpasua;

- gMarpammy 3aBMCMMOCTW BTOPOW NPOM3BOOHOW NPMBEAEHHOIO YCUMA OT TeMnepaTtypbl Ana Kaxgoro obpasua;

- CBEAEHWA 0 NUuax, NPOBOAMBLUMX UCTBITAHWSA, U UX MOOMUCH.
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MpunoxeHune b
(cnpaBo4Hoe)

MeTop onpefeneHns cTeNeHW OTBEePKAOAEHUSA nonumepHoﬁ MaTpuubl

B.1 O6wme nonoxeHna

HacToawmin MeTog OCHOBaH Ha onpegeneHUMM Macchbl IKCTparnpyembix U3 AKI MOnekKyrn onuromepoB nocrne Bbl-
OepXuBaHnA UX B alUeToHe.

5.2 O6pa3ubl

B.2.1 O6pazubl 4na UCNeITaHW AOMKHB! BbITe OTOBpaHbl B COOTBETCTBUU ¢ TpeboBaHusaMK pasgena 4.

b.2.2 KonuuectBo 06pa3suoB Ans UCNbITAHUIA OOMKHO OblTh HE MeHee 5 LWT.

B.2.3 B ka4ecTBe 06pa3sLoB ANA UCMNbITAHWA UCMNONb3YIOT MEPHBIE OTPE3KM ANNHOW (5 + 1) Mm.

B.2.4 Obpazubl Nnepe UCMbITaHWEM BblAePKMBAIOT (KoHOWMUMOHUPYOT) no MOCT 12423.

B.2.5 Mepen wncnbiTaHUAMW HeODXOQUMO OMNpPedenuTb COAEPKaHWe HEeMNpPepbiBHOTO apMMpPYHLLErD HarnonHUTens
no pasgeny 5, HOMUHanbHbLIA QUaMeTP 1 HOMUHanNbHY Nnowaab nonepeyvHoro cedeHna — no NOCT 31938—2012 (npu-
noxexue ).

B.3 AnnapaTtypa 1 maTtepuansl

[ng npoBefeHWs UCMbITAHUA NPUMEHAIOT CNEayoLLYH annapaTypy U marepuansl:

- akcukartop no MOCT 25336, cogeprallni OCYLUNTENb, HAanNnpUMep CUIWKarerb;

- BECbl aHanuTn4yeckme 1-ro knacca TO4HOCTH;

- WKadg CyWnnbHBIA BEHTUNMPYEMBIW, NoAaepKMBatowmi Temnepatypy (105 = 3) °C;
- CTakaH4MK CTeKNAHHbBIA ansa B3eelwnsaHusa no MOCT 25336;

- auetoH no NOCT 2603.

B.4 NpoBegeHne NCNbITaHUA

B.4.1 Ycnoeusa npoeegeHns ucnoitaiuii — no MOCT 15150—69 (nyHkT 3.15).

B.4.2 MNocne KOHOWUMOHMPOBaHUA Ka)ablii obpasel B3BelUMBAOT B cTakaHyuke. B kawgblid cTakaH4uKk HanveawT
aleToH B konuyecTse 20 cM® Ha KaKObiil KBAOPATHbIM CAHTUMETP MOBEPXHOCTHU 0Bpaslia W 3aKpbIBAKOT 4N MCKIHOYEHUs!
€ro McnapeHus.

Mnowaae nonHow noBepxHocTK obpasua onpeaensoT no opmMyne

S=ndh + 2F, (6.1)

roe d, — HOMMWHanbHLIA AUaMeTp, MM;
h — BbicoTa UMNUHAPA;
F — HOMWHambHas NIoLaab NONEPEYHOrD CEYEHMs, MM,
B5.4.3 AueTOH B xo4e MCMbITaHMA NepeMeLllnBakT He pexe oaHoro pasa B 2 4. [MpogomknMTenbHOCTb MCMbITaHWSA
cocTaensaer 24 u.
B.4.4 MNocne oKoOHYaHMSA UCMbITaHWA aLUeTOH CIMBAKT U3 CTaKaHYMKOB.
B5.4.5 CtakaH4uK ¢ obpa3uamMmu BbICYLUMBAOT B BEHTUMUPYEMOM CYLUMMBHOM WKady A0 NOCTOAHHOW Macchl, T.e.
3HA4YEeHWA Macchbl NpY OBYX NOCrnegoBaTeNbHbIX B3BELWUMBAHMAX HE OOMKHbI oTnMYaTeca bonee yem Ha +£0,0001 .

B.5 O6paboTka pe3ynsTaToB UCNLITAHWNA
CreneHb OTBEPXKOEHWA NONMMEPHON MaTpuubl X BeIYMCNAOT no dopmyne

X =100 - Am, (5.2)

roe Am — nameHeHve maccel 0bpasua, r.
MameHeHWe macckl Am, T, BbIMUCNAKT No dhopmyne

m, —m
Am=o——2.100 %, (6.3)
my
roe « — MaccoBasd A0NnA BONOKHa;
m1 — Macca 06pa3u,a B NCXOOHOM COCTOAHWMW, T

m, — macca obpa3la nocne UcnbITaHus, T.
Cratuctrdeckyto 06paboTKy pesynsTaTtoB UCMbITAHWIA NPOBOAAT B cOOTBETCTBMM € TpebosaHuamn MOCT 8.207.

B.6 MNMpoTokon UcnbiTaHWK
MpoToKoN MUCMNbITAHWIA JOMKEH CoOoepXaTh:
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- cBefeHuns 0b obpasuax, npuBedeHHble B akTe oTbopa obpasLos;

- HAMMEeHOBaHWe opraHuaaLm, NPOBOAMBLLEN UCMLITAHKE;

- 0aTy NpOoBEAEHUS UCTIBITAHWIA;

- cBeaeHua ob yCcroBmsX, NPy KOTOPLIX MPOBeAEeHbI UCMBbITAHUS,

- 3HAYEHWS N3MEPAEMBIX XapaKTepuCTUK ANs Kaxaoro obpasua;

- 3HAYEeHMA ONpenensemMbix XapakTepMCTHK Kaxaoro obpasua, nony4veHHble npu 06paboTke pe3ynsraTtos UCNbITaHUS;

- CpefHUE 3Ha4YEHWSA, CTAHAAPTHOE OTKIIOHEHNE ONPeaenAemMblX XapakTEPUCTUK W pe3ynbTaTthl CTaTUCTUHECKOW 0b-
paboTKM NOMYyYEHHbIX AaHHbIX;

- CBEEHMA O CreumanucTax, NPOBOAUBLUNX UCMLITAHWUS, U UX NOANUCK.
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YK 621.002.3:006.354 MKC 91.080.40

KnwoyeBblie cnoBa: KOMNO3WTHaA nonuMepHasa apmMartypa, CTPYKTYPHbIE XapaKTepUCTUKK, TeMneparypa pas-
MAr4eHuA, npodonbHaA NopucToCTb
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