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[lpeaucnoBue

1 NMOAINOTOBJIEH ®deaepanbHbiM rocyaapCTBEHHbIM YHUTAPHLIM npeanpuaTtuem «BcepoCCUNCKUN
Hay4yHO-UccneaoBaTenbCKUMM MHCTUTYT aBUALUUOHHbIX MaTepuanoB» COBMECTHO C OTKPbITbIM aKLUMOHEPHbIM
oowectBoMm «HIMO Creknonnactuk» n Od0beanHeHnem rpugndecknx nuy «Cor3 Npomn3BoOAUTENEN KOMIO-
3UTOB» HA OCHOBE ayTEHTUYHOrO NepeBojJa Ha PYCCKUW A3bIK YKA3aHHOro B NyHKTE 4 ctaHaapTa, KOTOPbLIN

BbinoNHeH I Yl « CTAHOAPTNHOOPM»

2 BHECEH TexHuyeckum komuteToMm no craHaaptusaumm TK 497 «KoMNoO3uTbl, KOHCTPYKLMU U U3-
AEeNUA U3 HUX»

3 YTBEPXXOEH W BBEJEH B OEVCTBWE Mpukasom deaepanbHOro areHTCTBa no TeXHUYECKOMY
perynupoBaHuto u metponorun ot 20 Hoa0pa 2015 r. Ne 1935-cT

4 Hacrtodwuun ctaHaaprt aBnaetca moanduLnMpoBaHHbIM MO OTHOLUEHUIO K MEXAYHApPOAHOMY CTaH-
napty ACO 6721-2:2008 «[1nacTtmacchl. OnpeaeneHne mMexaHn4yeckux CBOUCTB NMpu AMHAMUYECKOM Harpy-
XXeHun. Yactb 2. Metog kpytunsHoro madatHuka» (1ISO 6721-2:2008 «Plastics — Determination of dynamic
mechanical properties — Part 2: Torsion-pendulum method»).

[1pn 3TOM B HETO HE BKIMOYEHBLI CCbINMKU HA MexayHapoaHble ctaHaapTtel MCO 4664-2 u UCO 537, He
NPUMEHAOLLUECA B CUCTEME rocyaapCcrBeHHOU ctaHaaptusauumm Poccunckon depepaumn. B paspene 10
YCNOBHblE 0003HA4YeHNAaA nNOMeELUEHbl HenocpeacTBeHHO noa dopmynbl cornacHo [OCT 1.5-2001
(NOANYHKT 4.7.5). OpurMHanbHbIN TEKCT MOAUMPULMNPOBAHHBLIX CTPYKTYPHbLIX 3NIEMEHTOB NPUMEHEHHOTO MEXK-
AyHapoaHOro craHaapra NnpuBeAeH B AONONHUTENBHOM nNpunoXxeHumn OA.

[lonoNHUTENLHLIE CnoBa, opasbl, NOKasaTtenu, BKMOYEHHbIE B TEKCT HACTOALLUEro craHaapra And
yyeTta noTpedbHoCcTEN HAUMOHaNbHOW 3KOHOMUKN Poccuimnckon depepaumun, BblaeneHbl KYPCUBOM

5 BBEJEH BINEPBbIE

[1pasuna npumeHeHuUs Hacmosaweao cmaHoapma ycmaHossneHbl 8 [OCT P 1.0—2012 (pa3oen 8).
ViHbopmayusa 06 UsMeHeHUsX K HacmoswemMy cmaHoapmy rnyonukyemecs 8 €Xe200HOM (Mo COCMOSHUK Ha
1 aHeapsa meKyuwieao eooda) UHopMaUUOHHOM yKa3lamerne «HauuoHarnbHble crmaHoapmsbi», a oghuluarnbHbil
meKcm U3MeHeHUU U rnornpasoK — 8 €XXeMeCcsa4YHOM UHGOPMAaUUOHHOM yKa3zamerne «HauyuoHaslbHble cmaH-
dapmsbi». B crniy4ae nepecmompa (3amMeHbl) unu OmMeHbl Hacmosauwleao cmaHoapma coomeememesyroulee
yeeooMrieHue byoem onybrnukoeaHo e bnuxauwieM 8bINyCKe eXeMeca4YHo20 UHOPMayUOHHO20 yKa3ame-
na «HauuoHarneHbie cmaHoapmbl». Coomeememesyrouwlas UHoopmMauusd, yeedoMIIeHue U meKcmsi pa3mMme-
Wiaromesa makxe e UHopMaUuUuoHHOU cucmeme obuweao rnofb30saHusa — Ha oguyuarnbHOM caume ®ede-
panibHo20 aseHmemea o0 mMEeXHUYECKOMY peaynuposaHuio U mMemposnoauu 6 cemu ViHmepHem
(Www.gost.ru)

© CtaHpgaptuHdopm, 2016

Hactosawmn ctaHgapt He MOXeT ObITb MOMHOCTBIO UMW YACTUYHO BOCMPOU3BEAEH, TUPAXKUPOBAH W
pacnpoOCTPaHEH B KayecTtBe oduumanbHoOro ndgaHusa 6e3 paspeweHunsa degepanbHOro areHTcrea no TEXHU-
4YECKOMY PErynupoBaHuio u METPOSIOTUN
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HAULWOHAJbHbBIUW CTAHOAPT POCCUWNCKON OPEAOEPALNN

Mnacrmacchol
ONMPEAENEHVE MEXAHUYECKUX CBOUCTB MNPU NINHAMAYECKOM HAI'PYXXEHUWN
YacTtb 2

MeToA KpyTUINBLHOIoO MassiTHUKA

Plastics. Determination of dynamic mechanical properties. Part 2. Torsion-pendulum method

ata BBegeHusas — 2017—01—01

1 ObnacTb NPUMEHEHUS

HacTtoAawmn craHgapt ycraHaBnuBaeTr asa metoga (A v B) onpeaeneHna mexaHU4eCKUX CBOWUCTB
nnacrmMacc npu amHammn4yeckom Harpy>XeHuu, T.€. yrnpyrom u BA3KOW COCTaBMNAKOLLEN MOAYNA YNPYrocTu npu
Kpy4eHUU, B 3aBUCUMOCTU OT TemMnepartypbl, Ana HebonbLunx gedopmaumn B gmanasoHe 4yactotr ot 0,1
no 10 .

TemMnepaTtypHaa 3aBMCUMMOCTb AaHHbIX CBOWUCTB, onpeaeneHHad B AOCTATOYHO LUMPOKOM TEMMNeEpa-
TYPHOM AuanasoHe (Hanpumep, oT MuHyc 50 °C go nntoc 150 °C anga 00nbLUKMHCTBA UMEIOLLMXCA B NPogaXke
nnacrMacc), npeaocrasndetr MHopmMaumto No nepexogHbiM odbnactaMm nofMMEpPHbIX MarepuanoB (Hanpu-
Mep, CTeknoBaHne unu nnaeneHmne). OHa TakKe CoaepPXUT MHoOpMaUUIo 0 Havyane nnactu4yeckon gedop-
Maumn. O0a onucbiBaeMbiXx MeToda He noaxoadar And HECUMMETPUYHbIX CIOUCTbIX MAaTepPUanoB
(cM. [OCT P 56803). [laHHbIE METOALI HE NOAXOAAT ANA UCMbITAHUA PE3UH.

2 HopMaTuBHbIE CCbISNIKWN

B HacTtodweM ctaHaapTe UCNonb3oBaHbl HOPMATUBHBLIE CChINKU Ha CcneayloLwme ctaHaapThl:
[OCT P 56801—2015 (MCO 6721-1:2011) INnactmaccel. OnpeaeneHne mMexaHM4eCkux CBOUCTB MPU
ANHaAMU4YeCKOM HarpyxeHuun. Hactb 1. Obwme npuHumnol (MCO 6721-1:2011, MOD)

[OCT P 56803—2015 (UCO 6721-3:1994) «l1lnactmaccel. OnpeaeneHne MexaHU4YeCKUxX CBOWUCTB

npu AUHAMUYECKOM HarpykeHuu. Yactb 3. KonebaHua wn3rmba. MeToa pe3OHAHCHOW KPUBOW»
(NCO 6721-3:1994, MOD)

MpuMeyvyaHune —TIlpn nonNb30BaHUM HACTOALIMM CTaHAaApTOM Lenecoobpa3Ho MpoBepuTb AencTBue
CCBINTOMHBIX CTaHAapToOB B MHGOPMAaLIMOHHON cucteMe obLLero nonb3oBaHMsa — Ha oduunaneHoM cainTe degepanbHOro
areHTCcTBa Mo TEXHUYECKOMY PEerysimpoBaHnio U METPONOrMM B CETU MHTEPHET UMK MO eXerogHoMy MHdOpMaLMOHHOMY
yKkasaTtento «HaunoHanbHble cTaHAapThl», KOTOPLIA OnNybriMkoBaH MO COCTOSHUIO Ha 1 sSiHBapsA TeKyllero roga, u no
BbIMyCcKaM eXeMeCcA4YHOro MHdopMaLMOHHOro ykasatensa «HaunoHanbHble cTaHAapThi» 3a TeKyLlui rod. Ecnun 3aMeHeH
CCbINTOMHBIA CTaHAapT, Ha KOTOPLIA AaHa HejaTUpoBaHHasA CCblfika, TO PEeKOMEHAYETCS UCMONb3oBaTh AEACTBYHOLLYHO
BEPCUD 3TOr0 cTaHgapTa C YY4eTOM BCEX BHECEHHBLIX B [JaHHYO BEpCcUd M3MeHeHWA. Ecnn 3aMeHeH CCbINMOYHbINA
CTaHAapT, Ha KOTOpbIA AaHa JaTupoBaHHasl CChblflka, TO PEKOMEHAYEeTCA WMCMoNfib3oBaTbk BEPCUID 3TOrO cTaHgapTa ¢
yKa3aHHbIM BbILLe FO4oM yTBepxXAeHusa (NpuHATUA). Ecnu nocne yTBep»AeHUA HacTosILLEero ctanHgapTa B CChINMOYHbIN
CTaHAapT, Ha KOTOPbIA AaHa JaTUpoBaHHas CCbiNka, BHECEHO WU3MeHeHWe, 3aTparnBatollee MOoNoXeHWe, Ha KOoTopoe
aHa CCbifnKa, TO 3TO MOJIOXEeHWe PeKOMeHAYeTCcA NpUMeHATb 0e3 ydyeTa [aHHOro M3MeHeHusi. Ecnn ccbiTOYHBINA

CTaHAapT oTMeHeH 6e3 3aMeHbl, TO NOSIoXKeHNe, B KOTOPOM J,aHa CChIfika Ha HEero, pekoMeHAyeTCst MPUMEHSATb B YacTH,
He 3aTparnBatoLLEen 3Ty CCLINKY.

3 TepMUHbI U onpeaeneHnn

B HacTodaweM ctaHaapTe NnpuMeHeHbl TepMUHBbI No FTOCT P 56801.

N3pnaHue odpuumnanbHoe
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4 CywHOCTbL MeToaa

Ob6pasey And UCNbITaHUA PABHOMEPHOIO MOMNEPEYHOro ceyeHusa MUKCUPYIOT ABYMS 3aXumamu, 0guH
N3 KOTOPbIX HENOABWXEH, a APYron COeANHEH CTEPXKHEM C AUCKOM, AENCTBYIOLLUM B KAYECTBE UHEPLMOHHON

neranu. B obpasue, coeguHEHHOM C AUCKOM, BO3Dy>XgatoT cBODOAHO 3aTyxatoLume KpyTurbHble KonebaHus.
Pexxium konebanunnm coortBetcrByeT pexumy |V no FOCT P 56801 (mabnuya 2), Tun moayna — G, no
[OCT P 56801 (mabnuya 3).

MHEepPUMOHHYIO AeTanb noaseLumBatoT nMbo Ha obpasue (metoa A, pUCyHOK 1), nMOO HA NMPOBOSIOKE

(MeToq B, pucyHoK 2). B nocnegHemMm cnydae nNpoBOSIOKA TaKXKe ABNAETCH YacTblO ynpyron konebarenbHOW
CUCTEMBI.
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1 — BEPXHUIN (HEMOABWXHBLIW) 3aXXUM; 2 — TeMnepaTypHasa Kamepa,; 3 — obpasel ANA UCTbITaHUS,;
4 — HWXHUN (NOABUXHBIN) 3aXXUM; & — CTepXKeHb, 6 — UHEePLUUOHHaa ageTanb

PucyHok 1 — lNpubop ana namepeHunsa no metoay A

™,

%ﬁ%fﬁ,ﬁ

1T — NpoTUBOBEC, 2 — MNPOBOJIOKA, 3 — WHEPUUWOHHaA aeTarnb, 4 — CTePXEeHb, & — BEPXHUN (NOABUXHbLIN) 3aXXUM;
6 — obpasel ANA UCNbITaHUA, 7 — TemMnepaTypHasa Kamepa, 8 — HUXHUNA (HENOABUXKHBIN) 3aXKUM

PucyHok 2 — lNpubop ana namepeHnsa no metoay B
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[Tpn CKaHMPOBAHWUK NO TEMNEPATYPE UCNONb3YIOT OOHY U TY XX€ MHEPLUMOHHYIO AeTarlb HA NPOTSXKEHUN
BCEIO0 U3MEPEHUSA, YTO NPUBEAET K €ECTECTBEHHOMY CHMXKEHUIO YaCcTOTbl C POCTOM TEMMNEpPaTypbl, UMNU He-
CKONbKO MHEPLUMOHHLIX AeTanen C pas3nuyHbiM MOMEHTOM WMHEPUUU, 3aMEHSAEMbIX Yepe3 OnpeaerneHHble
MHTEpPBAanbI, YTOOLI NOAAEPKMBATL YACTOTY HA NPUDINIU3UTENBHO NOCTOAHHOM YPOBHE.

Bo BpemMs npoBeAeHUS UCMbITAHUA U3MEPSAIOT 4YacTOTy M 3aTyxaloLwy aMnnutyay konedauumi. Mo
JAaHHbIM MapaMeTpam pacCYUTbIBAIOT YNPYryrd coctaBnawwyo Gi, (MOAYyMnb YrNpyroctu) n BA3KYI COCTAaB-
nawwyo G{, (Moaynb NOTEPb) KOMMNEKCHOrO MOAYNSA YNPYroCTU NPU KPydeEHUN Gy, .

5 ObopynoBaHune

5.1 MaaTHUK

HacTodawmm ctaHgapTt npeaycMaTpuBaeT UCMONb3OBaHUE ABYX TUMNOB KPYTUIBbHOIO MadATHUKA:

a) UHEPLMOHHYIO AeTanb NoaBeLUnBalOT Ha obpasue Anda UcnbiTaHuUA; KonedaHna Bo30YX0al0T B HUX-
Hen yacTtu obpasua (metog A, pUCYHOK 1);

D) MHEPLMOHHYIO AeTarnb NOABELUMBAIOT HA MPOBOJIOKE, 3aKPENMMEHHOW Ha NPOTUBOBECE; KONebaHus
BO30y>XaaloT B BEPXHEW YacCcTU obpasua ans ucnoitaHna (Metoa B, pucyHoK 2).

Oba Tuna MmagaTHUKa UMEKOT B CBOEM COCTaBE MHEPLIMOHHYIO AETanb, ABa 3aXxuma anga doukcaumm oo-
pasua (0AWH U3 KOTOPbIX COeANHEH C MHEPLUMOHHOWU AeTanblo CTEPXHEM) U KAMEPY C PerynupyemMon Temne-
paTtypoun, B KOTOPYIO NoMeLlarT obpaseu n 3axumbl. Ana metroga B takke tpedbyerca coegunHUTErnbHas
NPOBONOKA U NPOTUBOBEC.

5.2 NlHepuUMOHHAA AeTanb

5.2.1 Obumue cBeaeHuUNA

MoMeHT nHepuumn I NHEPUNMOHHOW AeTanu, KOTopas MOXET OblTb U3rOTOBMEHA, HAMPUMEP U3 altOMMU-
HUA, BbIOMPAIOT B 3aBUCMMOCTU OT >KECTKOCTU 0DOpasua Ha cKpyyMBaHue, ¢ TeM, YTOObI 3aBUCALLIAA OT TEM-
nepaTypbl eCTeCTBEHHAA YacToTa CUCTEMbI Haxogunace B npeaenax npuonusauntensHo ot 0,1 o 10 Iy,

Ecnu npeanonaraeTtca ncnonb3oBaHMe OAHON U TOU XK€ MHEPUMOHHOU AEeTann Ha NPOTAXXEHUN BCErO
N3MEPEHUS, NMPU UCNbLITAHUN CTAHAAPTHbIX 00pa3uUoB (CM. 6.2) peKOMeHAYyeTCA MOMEHT UHEPLUUKU I, paBHbIN
npuonn3nTenbHo 3-1 0” Kr-M”.

[TpumedyaHune—/nA HEI{C)g'Opr)Q( MaTepuanoB, HanpuMep HarnomHEHHbIX NOIMMEPOB, MOXET OblTb HEODXO-
NMUMO MoBblleHWne 3Ha4vyeHna [ 0o 5-10 KrrMm™.

[Tpn HeoOxoauMOCTN obecnevyeHns NOCTOSAHHOW YacTOThbl B LUMPOKOM Anana3oHe TemnepaTtyp MOryT
NCNONb30BATLCHA 3aMEHSAEMbIE UHEPLMOHHbIE AE€TanU C Pa3fnMYHbIMU 3HAYEHUSAMU [, NO3BONSAKOLLME U3ME-

HATb MOMEHT nHepunmn ¢ warom meHee 20 %, T.e. KOPPEKTUPOBATL YaCTOTy C Warom meHee 10 %.
[1pn ncnbiTaHUKM cTaHgapTHbIX 00pa3uoB (cMm. 6.2) npu yactote npudonusnTenoHo 1 'Ly pekomeHAayeT-

CA MakCMManbHbIN MOMEHT UHEPLIUK 3-10” kr-M”.

5.2.2 MeTton A (CM. pUCYHOK 1)
[TonHaa macca MHEPUMOHHOW AeTann, HWXXHEro 3aXKuma U CTEPXKHSA AOoJKHA ObITb TakoBa, UTODbLI HE

npeBbILLIATL 40NYCTUMbBIN BEC W, AEeUCTBYIOLLMK HA o0pa3sel [cM. npunoxeHne A, ypasHeHue (A.2)].

5.2.3 Meton B (CM. pucyHOK 2)

[TonHaa macca MHEPUUOHHOW AEeTanun, BEPXHEro 3aXXuma n CTEPXKHSA A0IMKHA ObITb ypaBHOBELLEHA CO-
OTBETCTBYIOLUMM NPOTUBOBECOM, TaAK, YTOObI NpoaonbHas cuna W, gencreyowaa Ha odbpasel, Obina MUHU-
ManbHa [CM. npunoxxeHune A, ypaBHeHue (A.2)]. [lpoBonoka, Ha KOTOPOU NMOABELLUMBAIOT yKa3aHHbIE AeTanu,
TaKKe ABNAETCH YacTblo YIPYyron konebarernbHOM CUCTEMDI.

5.3 3aXXumbl

KOHCTPYKUMA 3aXXUMOB AOJPKHA npeaoTrBpallaTb CMELLUEHUME 3axKaTbiX 4YacTten obpasua. 3aKumbl
OOJMKHbI ObITb CAMOLIEHTPUPYIOLLIMMUCA, YTODBLI OCb 00pa3La Bcerjga cosnagana ¢ oCcblo BpaLleHus, n obec-
neuynBana HaAeXxHyo pukcauuio obpasua ana ucnblTaHMAa BO BCEM AuanasoHe TtemnepaTtyp 0e3 aedopma-
LMK, obecnevynBas BO3IMOXHOCTb TOYHOro onpeaeneHns ceodoaHON AnNnHbl obpasua.

[ToaBMXHbBIN 3aXKUM JOJHKEH UMETb HEDONbLLYIO MACCY.

MOMEHT WHepuum BCEU CUCTEMbI (COCTOALLUEUM M3 NOABWMXKHOIO 3a)kMma, MHEPLMOHHOW AeTann W
CTEPXKHA) onpeaenstoT 3KCrnepumMmeHTanbHbIM MyTEM.
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Bo u3bexxaHue nepegayu tenna or obpasua 3a npegenbl TEMNEPaATypHOU Kamepbl U B 0OpaTHOM
HanpaBnNeHNUU CTEPXEHb, COSAUHAIOMNNA NMOABMMXHbLIA 3Q>KUM U MHEPLUMOHHYIO AeTarnb, OMMKEH ObITb U3ro-
TOBMEH U3 TEMNNOU3ONUPYIOLLIEro MaTepuana, BO usdexaHne nepegadm tenna ot odopasua 3a npeaenbl TEM-
nepaTtypHon kKamepbl 1 B 00OpaTHOM HanpaBneHun.

5.4 [eHepaTOp KPYTUNbHbLIX KONebaHUu

[[eHepaTop KpYTUNbHbLIX KONebaHMn AomkeH obecneymnBaTb nepegadvy Ha MasdTHUK TaKOro KPyTALLero
MMNynbca, Npu KOTOPOM Ha4vanbHbIN Yron KpydyeHUda MadaTHUKA He npesbilwaeT 1,5° B KaXXaoM HanpaBneHUN
ana oOblMHbLIX MaTepuanoB UnNu 3° B KaXKAOM HanpasneHUU ANd HU3KOMOAYIMbHbIX MaTepuanoB (Takux Kak
9NaCTOMEPbI).

5.5 CpegcrTBa peructpauum 4actToTbl M aMNNUTYAbl KONebaHUN

[lonyckaeTca ncnonb3oBaTb ONTUYECKUE, INEKTPUYECKNE U APYTME CUCTEMbBbI PErncTpauumn napamert-
POB, MPU YCNOBWU, YTO OHN HE OKA3bIBAKOT 3HAYUTENbHOIO BO3AENCTBUA HA KonebaTernbHyto cucrtemy. 1o-
[PELUHOCTb BCEro Kommnnekca obopyaoBaHUA U3MEPEHUA YacTOTbl M aMNNUTYAbl HE AOJSHKHA MPeBbIWATb
+ 1 % (B npegenax nepexoaHoOn 30Hbl £ 5 %).

5.6 Kamepa c perynupyemMomn TemMnepatypou

Kamepa ¢ perynupyemon temnepatypon — no fOCT P 56801, nyrkm 5.3.

5.7 ACTOYHMK rasa

cTtouHuk rasa — no FfOCT P 56801, nyrkm 5.4.

5.8 YcTpoucTBO ANA nuamepeHusa remnepartypbl

YCTPOUCTBO ANd usmepeHuda remnepartypol — no fOCT P 56801, nyHkm 5.5.

5.9 YcTpoucTBO OANA uamepeHusa pasmepoB obpasua aAnd UCnbiTaHusA

YCTPOUCTBO ANda naMmepeHusa pasmepon obpasua — no FOCT P 56801, nyHkm 5. 6.

6 Obpas3ubl Ans UcnbITaHUA

6.1 O0lumne cBeageHUNA
Qobpasubl ana ucnoitauna — no FOCT P 56801, pa3oden 6.

6.2 PopmMa U pasmMepbl

PekoMeHayeTcsa ncnonb3oBaTtb NPAMOYrosfibHble odpasLbl, UMEIOLIKUe cneayowme pasMmepsi:

- cBoOoaHasa anuHa, L: ot 40 go 120 mm, npeanoyTuTeENbHO 50 MM;

- LUMpuHa, b: ot 5 go 11 mm, npeanoytutenoHo 10 MMm;

- TONWuHa, hA: ot 0,13 go 2,00 mm, npeano4vtutensHo 1,00 mm.

O0Opasubl NPAMOYrofibHOro CevYeHusd, TomnwmHa Unu WmMpuHa KoTopbiX BAONbL OCHOBHOW OCKM oOpasua
naMmeHaeTca oonee 4yem Ha 3 % OT cpellHEro 3HAYEHUSA, UCNOMNb30BaTb He AonyckaeTcd. [1pu cpaBHEHUW
pa3nUYHbIX MaTepuanoB pasMepbl 00pa3LOoB AOMKHbI ObITb MAEHTUYHLIMWU. Padmepbl obpa3uoB, oTnu4yalo-
Lmecs ot pekomeHaoBaHHbIX (50-10-1 MMm), AOMKHBI BbIODUpATLCA C cOONOAEHUEM TEOMETPUYECKOr0o NoA0-
ouna npeanoYTUTENLHON POpMeE o0pasLua.

[lonyckaeTca ncnonb3oBaHue od6pasLoB UHbIX PopM (HANpUMeEpP, LUMANHAPUYECKUX NN TPpyd4aTbIX), B
9TOM cCny4vyae pasmMepbl U 40NYCKU AOJMKHbI ObITb COrnacoBaHbl ¢ 3aUMHTEPECOBAHHbIMU CTOPOHAMM.

6.3 lNoarotoBka

[MoarotoBka obpasyos — no FOCT P 56801, nyHkm 6.3.
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7 KonuyecTtBO 0Opa3LoB

KonnyectBo obpasuoB — no fOCT P 56801, pasdern 7.

8 KoHanumoHupoBaHue obpas3LoB

KoHauunoHupoBaHue obpasuoB — no fOCT P 56801, pasoen 8.

Ecnu TpebyeTca MexaHu4veckoe KOHAMLMOHUPOBaHWE oOpasua, CKpyduBaHUE BbLINOMHAKOT Ha Yron
oonee 5°, HO meHee 90° B 0OOMX HanpaBrneHUs BOKPYr OCU, BbIOpPAHHOW AN UCMbITAHUA, U BO3BpALLAIOT B
MCXOQHOE MONOXEHMUE.

9 lNpoBegeHne UcNbITaHUA

9.1 ATmMoc(epa ucnbiTaHUA

ATMocdepa ucnbitaina — no f OCT P 56801, nyrkm 9.1.

9.2 N3mepeHue nonepevyHoro ceyeHnsa oopasua

N3mepeHune nonepevHoro ceyeHunsa oopasua — no FOCT P 56801, nyHkm 9.2.
9.3 YcTaHOBKa obpa3ua ansa ucnbiTaHUA

Obpa3sey noMeLLalT MeXJy BEPXHUM U HWXKHUM 3axxuMamu. [NNpogonbHasa ocb obpasua And UCrbITa-
HMA JOMKHA cOoBnagaThb C OCbIO BpalLleHua konebartenbHoOn cuctemsl. J1loboe HapyLleHne LIEHTPOBKK obpas-
Lua NnpuBeAEeT K nonepeyHbiM KonedaHnam, KoTopblie 0Ka3biBalOT BO3JAEUCTBUE HA NpoUecc KonedaHun.

[Tocne doukcaunm obpasua B 3aKmmax U3MEPAIOT pacCTosaHne Mexay 3axumamu (cBodboaHaa aAnuHa
L) ¢ ToyHocTbiO £ 0,5 %. [pn nomMmeLueHnn konebaTtenbHON CUCTEMbI B TEMMEPATYPHYIO KAMEPY HEODXOAUMO
yoeanTbca B TOM, YTO oDpasel HaxoauTcda Noa Harpy>XeHnem.

[Tocne cOopku konedarenbHOU CUCTEMBbI C 00pasyoOM ANA UCNLITAHUA U NPOBEPKU LEHTPOBKN HAYU-
HaAOT HarpeBsaHne Unu oxnaxkaeHume (cm. 9.4).

9.4 N3MeHeHUe TemMnepaTypbl
N3meHeHne Temnepartypbl — no fOCT P 56801, nyHkm 9.4.
9.5 NpoBeaeHune ncnbiTaHUA

Bo3byxaalT cBoOOAHbIE KONnebaHua nyTtemM npuBeeHUsa B ABMXKEHUE MaATHUKA (CM. 5.1) C NOMOLLbIO
reHeparopa KkonedaHuun (cm. 5.4). PUKCUPYIOT YacToTy U aMNNUTYAY KonebaHnn No MepPe UX 3aTyxaHUS.

[1pOBEPAIOT OTCYTCTBUE 3aTyXaHUA aMNnUTyAbl U3-3a TPEHUA MeXay NOABMXKHBIMU U HEMOABWXKHLIMA
yactamMu npubdbopa unm HENMHENHOro NoBeaeHna ncnoiTyemoro marepuana, no fOCT P 56801 (cm. npuno-
)XXeHue B).

Ecnu B npouecce HarpeBaHUa HEOOXo0AUMO noaaepXMBaTb HEU3IMEHHYIO YacTOTy KonebaHun, cneay-
eT N0 HEOOXOAMMOCTU 3aMEHATL MHEPLIMOHHYIO AeTarb.

10 ObpadboTKka pe3ynbTaToB
10.1 NMonpaBoYHbIe KO3 (P PULIMEHTDbI

- -3
[insi 06pasLoB NPAMOYronbHOro NONEPEYHOro Ce4eHnst pasmepHbId KOIPPUUUNEHT F,, M, BbIYUCNAIOT
no doopmyne
F, = 3L/bh*F, (1)

rope L — ceoboaHaga gnvHa obpasua, M;
b — LWmMprHa NPAMOYronbHOro oobpasua, Mm;
h — TOnWMHA NPAMOYronbHOro obpasua, Mm;
F. — paamepHbIn nonpaBoOYHbIN KOIMPPULINEHT.
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[1pn 0 < A/b £ 0,6 nonpaBOYHbIN KOIPDPUUNEHT F. BIMMCNAOT NO hopmMmyne
F.=1-0,63h/b. (2)
[1pn 0,6 £ h/b £ 1 cnpaBeannMBO PaBEHCTBO
F. = 0,843/(1 + h%/b?). (3)

[lna obpasLoB Kpyrnoro nonepe4vyHoro cevyeHnst pasmepHbii KOIMPULIMEHT F, BbIYUCHAIOT N0 HOPMY-

ne
F, = 32L/nd*, (4)

roe d — aunameTp obpasua, M.
[lonpaBOYHbLIN KOIPDULIMEHT 3aTyXaHUA Fy BbIMUCNAKOT NO popmMmyne
Fa=1-(A/2m)7, (9)

roe /A — norapuPmMmnyecknuin JeKpeMeHT 3aTtyxatowmx KonebaHmm magTHMKa ¢ oopasLomMm.

[TpumMmedaHna4

1 [JononHumenbHasa UHopmauusa o pac4eme rnonpasoyHo20 KoaghulueHma npueedeHa & npunoxeHuu b.

2 YpaBHeHUA (2) 1 (3) BbINONHAKTCA TONMBKO NPUONMU3UTENBHO, € NOrPELLHOCTLIO He bonee 0,9 % (CM. NpUnoXxe-
Hue B).

3 PasaMepHbIn KOS PULUMEHT He BKNOYaeT B ceda KakMx-nMbo nonpaBoK ANWHBI ANA y4eTa BIUAHUSA 3aXXUMOB.
CneaoBaTenbHO, CTPOro COMOCTaBMMbIE pedynbTaTbl MOMYT ObiTb NOMyYEHL! TONBKO MNPU UCNOMB3OBaHUN 0OpasLoB C
OAHUMU N TEMU XKEe OTHOLLUEHUAMM TOMNLLUMHBI, LULMWPUHBLI U AnKUHbLL, cM. [TOCT P 56801 (Tabnunua 1) n npumedaHune 6 K 3.1.

10.2 PacyeT norapupmmnyeckoro geKpemeHTta A

Norapndpmmnyecknm gekpemMeHT /A BblYMCnAaoT No popmyne
A =1n(X,/Xq41), 6)

rae X, u X,,1 — aMnnutyabl ABYX MNOCNefoBaTernbHbIX KonebdaHuid B OAHOM HarpaBneHUW, CM.
[OCT P 56801, nyHkT 3.10.

Norapudmuyecknn gekpemMmeHT A no amnnutyaam AByx NOObIX kKonebaHum p n g B 0AHOM HanpaBne-
HUU BbIYUCIAIOT NO PopMyne

A= ﬁln(Xq/Xp), (/)

rae p n g — ABa nodbix kKonebaHus;
X, — aMmnnutyaa g-ro konedaHus;
X, — aMmnnuTyga p-ro konedaHus.

Ecnn amnnutyay 3aTtyxaloLwen cuHycounabl HEBO3MOXHO 3adpuKCcupoBaTb MU3-3a HaAKNoHa Oa30BOU K-
HUU (CM. PUCYHOK 3), NCNONMb3YIOT ypaBHEHUE (8)

A=In(X:/X:,) = ﬁln(X; /X2, (8)

roe X, ;H, X; — 3HaA4YE€HNA Pa3HOCTEU MEXAY cneaylowmMMmn apyr 3a ApyroMm nNonoXXUTenbHbIMU U OTPULA-
TernbHbIMWU aMnNUTYg4amMu 4aHHOro KonebaHu4, T.e. X; = X,;I.F — Xq.‘.

[TpuMedaHNe— YpaBHeHUe (8) BBOAUT NoNpaBKy TOMNMbKO Ha MOCTOAHHbLIA cABUI ©a30BOW NMUHUKU, a HE Ha
OVWHaMUYeCcKoe ee CMelleHne, KOTopoe MOXeT ObiTb Bbl3aBaHO HekonebaTenbHOW 4YacTbio penakcaunoHHOro npouecca
nocrne nepegavn eqUHUYHOO UMNynbca ANA Bo30yxaeHUa konebaHun. Takoe cMelleHne MOXHO YMEHbLUUTb, UCNOSb-
3ya Ana Bo3OyxaeHna konebaHuin asa pasHOHanpaBneHHbIX UMNyNbCa.
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PUcyHok 3 — 3aBUCMMOCTb aMNUTyabl X OT BpeMEHU ¢ ANS 3aTyxatoLwmx KonedaHum
CO cMeLueHnem 6a3oBoOn NMUHUK

10.3 PacuyeT Mmooyna ynpyrocTtu G,

Moaynb ynpyroctu G.,, I'la [cm. TOCT P 56801 (nyHkm 3.2)], ana obpasya npAaMOyronbHOro ce4eHus
BbIYUCNAIOT N0 popmMyne

Gio = 4T 1(fiFa — fo )Fg, &)

roe [ — MOMEHT MHEePLUUU MHEPLUMOHHOW AeTanu (BKno4Yas npu Heo0xXoanMoOCTU NOABWMXKHBIN 3aXXKUM U CTEP-
XXEHb), I{F'M2;

fq — YacrtoTa 3aryxarwLwmx kKonedaHnm cuctemsl, [u;

fo — vacrora konebaHun maaTtHuMKa B metoae B (0e3 obpasua), I'u.

[lonyckad, uyto Anda NnpAMOYroribHOro ce4eH1Us COOTHOLIEHNE hA/b HEBENUKO [CM. ypaBHeHUA (1) n (2)], n
NoACTaBNAA ypaBHEHME (5), nony4alT paBEHCTBO

to = 1221 f§[1 — (A/2m)* — (fo/fa)?] - L/bR°E, (10)
npu 3TOM f, AnNs metoga A NPUHUMAET HYNEBOE 3HAYEHMUE.

B cnyyae pe3nHonogobOHbIX MatepunanoB HE0OOXoAMMO usberatb 3HaAYUTENbHLIX MPOAONbHLIX YCUTTUN,
IEeNCTBYIOLIMX HA obpasel (CM. NPUNoOXeHUe A).

10.4 PacyeT moaynsa norepsb, Gy,

Moaynb notepb Gi,, a [cm. FOCT P 56801 (nynkm 3.3)], MOXET ObITb BbIYMUCMNEH NO YPABHEHUIO
to = 4T f{ (A — Ag)F,, (11)

roe Ag — norapupmMmnyeckun JeKpemMeHT 3aTyxaroLwmnx konedbaHnn maarHmka B metoae B (0e3 obpasua); ans
Metoga A /Ap NPUHUMAET HYNEBOE 3HAYEHUE.

Ona metoaa B npun A, < A, ¢ y4deToM gonyuweHusa o npaMOoyronbHOM Ce4eHUN C HU3KUM COOTHOLLIEHU-
eM h/b [cM. dpopmynbl (1) K (2)], noacTaBnaa ypaBHeHUe (5), nony4yarloT paBeHCTBO

Gi, = 127l f{AL/bh3F,. (12)
11 NMpeun3noHHOCTbL

[1peun3noHHOCTbL AaHHOro MeTtoja onpeaeneHa no pesynbrataMm MexnadbopaTtopHbIX UCMbITAHUU C
vyactuem 15 naboparopun. MexnabopatopHble OTHOCUTENbHbLIE CTAHAAPTHbLIE OTKIMOHEHUA COCTaBUIMN:

- AnAa G{, B 06nacrtu creknoobpa3Horo coctosaHuaA: £7 %;

- Ana G{, npu Temneparype creknosaHua: £30 %;
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- Ana G/, HUWXxe TeMmneparypbl cteknosaHua: £10 %.

[0 Aa@HHBIM G{, UnNn G;, TeMnepaTypa CTEKNOBAHUA MOXET ObITb onpeaeneHa ¢ TOYHOCThLIO £ 3 °C.
3Ha4YeHUsa BHYTPMNaboOpaTopHbIX OTHOCUTENbHbLIX CTAHAAPTHbLIX OTKNOHEHWUW COCTaABWUIKU NPUONU3UTENBHO
NONMOBUHY 3HAYEHUIN MEXNADOoPATOPHBLIX OTKITOHEHUN.

[MTpnumMeyaHune— TeMmnepaTypa cTeknoBaHuss 6bina onpegeneHa no Todke nepernba Ha KpUBOKN 3aBUCUMO-
CTN G, OT TeMnepaTypbl U1 N0 MAaKCUMYyMYy Ha KPMBOI 3aBMCUMOCTU G, OT TeMnepaTypbl B 00NnacTu CTeKnoBaHuA.

12 IpoTOKON UCNbITaAaHUN

[1pOTOKON UCMBITAHUU OOJMKEH coAepXaThb CreayioLy NHopMaLuunto:
a) CCbINKY Ha HacToALMKM cTaHAapT U ncnonb3yembln metoa (A unn B — no Tuny madTtHuka), Hanpu-

mep, [OCT P 56745—2015(MUCO 6721-2:2008), meTto B;
b) TpeboBaHua — no FOCT P 56801, pa3den 12, nepeyucrneHuss b) — m);

C) NPy NPOBEAEHUN UCMNBITAHUSA C NOCTOAHHOW YaCTOTOW — BbIOPAHHYIO YaCTOTY U UBMEHEHUE YaCTO-

Thl, BbI3BAHHOE 3aMEHON MHEPLIMOHHOWN AEeTalu;

d) npn ncnonb3oBaHMn OHON U TOWN XK€ UHEPLIMOHHOW AeTann — AnanasoH 4acToT KonebaHun mexay
MUHUMAnNbHbLIM U MAaKCUManbHbIM 3HAYEHUAMU TEMNEPATYPSI;

€) ecnu ucnonb3osancd MetTog A — mMaccy MHEPLIMOHHON AeTanu.
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[TpunoxeHue A
(0obA3aTenbHoe)

Bosgoeuncreue npoaonbHOU cunbl W

[TpunoXxeHHaa B NpoAonbHOM HanpaBneHun cuna W, aencteyrolwlaa Ha obpasel, npugaeT odpasuy AOMNONHK-
TENbHYI0 XXECTKOCTh Ha CKpy4vYuUBaHUe, UTO NPUBOAUT K 3aMETHOMY MoBbILeHU0 Moayna AGy. daHHaa npogonbHaa cuna
W npegctaBnsaeT cobon NOMHLIA BEC BCEX AeTanewn, nogBelleHHbIX Ha obpasue. CnegoBaTenbHO, COOTBETCTBYHOLLAA
KOppeKkUuna HeobxoauMa TOMbKO ANdA MaaTHUKa, UCnonbayrolleroca B MeToae A, B KOTOPOM Ha obpasle nogBeLUnBatoT
OVUCK, CTEPXKEHb U HUXHUI 3aXXUM. B cniyyae metoga B cuny W ypaBHOBeLLMBAET NPOTUBOBEC (CM. PUCYHOK 1, 2).

Benu4ymHy nonpaeBku ANs MOAYNSA YIPYrocT onpeaenstoT no dopmyne
AGy = Wh/AR3E. (A1)

M BbIMUTAKT U3 3HAYEHUA MOAYNSA YNPYrocTU, onpeaeneHHoro no ypaBHeHUO (9). OTHOCUTENBHO TakoW NonpaBKu
HeoOXoAUMO caenaTh PS4 3aMeYaHUM:

— KOppeKUna Heobxognuma TONbKO ANS N3aMepeHuin B 06nacTu BbICOKOW aNacTUYHOCTMU;

— KayuyKn AeMOHCTPUPYHOT «Pa3HOCTb MMaBHbIX MeXaHUYeCcKUX HanpsXeHuny», KotTopaa yBenn4mBaeTcs Nponop-
LMOHaNbHO KBagpaTy HanpsXeHua casura. daHHblM adpdpekT BeAeT K HENMUHENHOMY, T.€. aHFrapMOHUYECKOMY UCKaXXEeHULO
KonebaHWn, KOTOPOro MOXHO U3bexaTb, orpaHUYnBLUMCE KoNnebaHNaMKWU Manon aMniuTyabl;

— HEACHO, KakuM o0pasoM MOXHO y4ecTb AaHHbIA ahdeKkT npu onpeaeneHnn Moaynsa notepb G, NOCKOMbKY ANSA

BA3KOYMNPYrMx CBOWCTB He Obinu pa3paboTaHbl OCHOBHbIE YPpaBHEHUS.
[nsi Toro 4to6bl 060MTU BbILLEYKa3aHHbIE TPYAHOCTU, HEOOX0AUMO N3beraTb 3Ha4YeHUin Beca W, KoTopble NPUBO-

NAT K 3Ha4YeHusiM koppekumn AGy bonee 1 % oT Moayns ynpyroctu G,,, T.€. cneayet obecnevynTb BbINOMHEHNE YCNOBUS

W < 0,04G! h3F./b. (A.2)

MOMEHT nHepuUMn LeNbHON MHEPUNOHHOW AeTanu Kpyrnoro ce4eHusa nocToAHHOW TONWUHEl AnamMeTpoM d U Mac-
CON m paccyYUTLIBaAKOT Mo oopmMyne

I =md?/8. (A.3)

Taknm obpazoM MOMEHT UHepunn [ 1 Macca m MOryT ObITb 3aaHbl B ONpeerieHHON CTENeHN HeE3aBUCUMO Jpyr
OT Apyra.
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[lpunoxeHue b
(cnpaBo4yHoOe)

[TonpaBOYHbLIN KO3 PULIMEHT 3aTyXaHuA Fy

B Hay4HOW nuTepaTtype NpUBOAUTCA HECKONBKO BapMaHTOB MaTemaTudeckon obpaboTku AaHHbIX UCMBITAHUA C

MOMOLLBK KPYTUNMBHOIO MaaTHUKA.
Moaynb notepb Gy,, BblMUCNAETCA N0 ypaBHeHUo (11).
Moaynb ynpyroctu BbIYUCIAKT NO pa3HbIM UCTOYMHUKaM, MO-pasHOMY B HECKOJIbKUMX UCTOYHUKaX BKITHOYaKT MO-
npaBKy (/1/1T)2 C MONOXMUTENBbHLIM 3HAKOM, a He oTpuuUaTeNnbHbIM, Kak B ypaBHEHUN (5) HacTodALwero ctaHgapTa. CornacHo
CTpyuky u LLledpepy, 31O npoucxoguT uU3-3a UCNONb30OBaHUA Ype3MepPHO YNPOLLEHHON POPMbl YpaBHEHUA ABMXKEHUSA, HE

YYUTbIBaOLLEN NpUHLKUNA cynepno3nunm BonbLmaHa.
CornacHo HunbceHy nonoxutenesHasa nonpaBka OTHOCUTCA HE K MOAVYIIO YNPYrocTK, a K abcontoTHOMY 3HaYEeH Mo

KOMIJTEKCHOIo Mmoadyrid, BelMUCITAEMOro Mno CbOpMyJ'Ie

|Geol = 4m2IfF[1 + (A/2T)°]F, (5.1)

C Apyro CTOPOHLI, €CcnK UCNoNbL30oBaTh ypaBHeHUe (10) ¢ oTpuUaTeENBEHOW NONpaBKOW U ypaBHeHUe (12), abco-
NOTHOE 3Ha4YeHne KOMMMNEKCHOro Moayna OyaeT coCTaBnaTh

Geol = 4‘11:21fszgN 1+2(A/21)° + (A/2m)* (B.2)

[TpuHAB, uTO A < 2,4, ypaBHeHUe (10) MOXHO YNPOCTUTL (C TOYHOCTLIO < 1 %) 40 popMyIbl

|Geol ~ 4TI f2F,[1 + (A/21)°). (B.3)

STO cornacyeTca ¢ uHTepnpeTauMen HuneceHa [cM. dhopmyny (B.1)].
LLlecbep nokasan, 4to ypaBHeHMe (10) TOYHO BbINONHAETCA ANA NOOro CTPOro NONOXUTENBHONO CNekTpa penak-

cauuu.

10
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[lpunoxeHue B
(cnpaBoYHoOE)

PasmMepHbIM nonpaBOYHbIU KO3 PULUUEHT F,

Gopmynsl (2) n (3) anga nonpaBoYHOro kKoadduumMeHTa Fc BEINOMHATCA TONBKO NPUONU3UTENBHO. YpaBHEHUE (2)
ABNAeTCA NPUONMXKEHMEM NepBOro nopagka Ana mManbiX OTHOLWEHUA TOMWMHBI K LUMPUHE A/b, TaK Xe KaK U ypaBHeHUe

(3), HO TONBLKO ANS OTHOLWUEHWN hA/b, ONN3KUX K eanHUUE. Ha pucyHke B.1 nokasaHa owmnbka nNpu UCNONMb3OBaHUN ypaB-
HeEHUI (2) 1 (3) BMECTO TOYHOMO, HO Doree CNOXHOro ypaBHEHUS,

Fo = 1—=(h/b) - Zp—oth[(2n + D)mb/2h]|(2n + 1)75, (B.1)

yrnoMnHaemoro HepepeeeHoMm 1 BaH gep Banem, B 3aBUCUMOCTU OT OTHOLWEHUA hA/b. Ecnn ananasoH h/b orpaHn4nBaeT-

CA MakCcUMarnbHbIM 3Ha4veHneM 0,6 B ypaBHEHUN (2) U MUHUManNbHbLIM 3Ha4YeHWeM 0,6 B ypaBHEHUN (3), MakcUManbHas
owndbka coctasnsaeT 0.9 %.

CyllecTBYeET Takke npubnuxeHue BTOPOro nopsaka, KoTopoe, nocne npeodbpasoBaHUa B Ty Xe PopMy, UTO U
ypaBHeHUA (2) 1 (3), AaeT cnepytollee ypaBHEHUE

F.=1-0,63(h/b)(1— h*/12b%). (B.2)

Owwunbka npu UcnonbL3oBaHUKM AaHHOroO ypaBHEHUA BMeCTO ypaBHeHUA (B.1) Takke nokasaHa Ha pucyHke B.1, Ha
KOTOPOM BUAHO, YUTO ypaBHeHUe (B.2) naeT 6onee TOUHLIN peadynbTaT TONLKO B AMana3oHe 0,5 < A/b < 0,75.

[na TOHKMX obpa3uoB (T.e. 0b6pa3LoB ¢ peKOMeHA0BaHHLIM OTHOLLEHUEM h/b), ypaBHeHUe (2) Onarogapsa cBOeEN
NPOCTOU popMe NPEBOCXOANUT ypaBHeHUe (B.2) [ypaBHeHWe (3) AaHO UCKITIYUTENBHO ANA NONHOTEI onucaHusal.

o~
W 0,2
Llli-.
-
hib
[:} |
0,2
0.4
0.6
0.8
L-i: -1 I |
o 0.2 0.4 0.6 0.8 1 1.2

1 — ypaBHeHUe (2);, 2 — ypaBHeHUe (B.2); 3 — ypaBHeHUe (3)

PUCYHOK B.1 — OTHOCUTeNbHaa norpellHoCcTb AfF/Fc Npu pacyeTe pasMepHOro NonpaBoYHOro KoaduumeHTa Fo
npu NOMOLLKN NPUONU3NTENBbHBLIX YpaBHeHU (2), (3) 1 (B.2) no cpaBHeEHUIO ¢ TOYHLIM ypaBHeHUeM (B.1)

11
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[MTpunoxexHune LA
(cnpaBo4yHoOe)

OpUrnHanbHbIA TEKCT MOAU(PULIMPOBAHHbIX CTPYKTYPHbIX 3JIEMEHTOB
NPUMEHEHHOro MeXAyHapoaHOro cTaHaapTa

OA.1 Pazgen 10 O6paboTKka pe3ynbTaToB

[TpumMmevyaHune 1—Tlo NnpuinHaMm, NpUBEAEHHLIM B NMpUNnoxeHun B, obo3HaveHue F4, Ucnonb3yemMoe AnA
NONPaBOYHOro KOaMUUUEHTa 3aTyxXxaHUAa, UMeeT HUXHUMN UHAEKC, OTIMUYHBIN OT Ucnonb3oBaHHOro paHee B MCO 537

(yTpaTtun cuny).

[TpnumMmedaHWe—IIyHKT UCKNOYEH BBUAY TOro, YTO B POCCUNCKON HOPMATUBHOW AOKYMEHTaLUUN UCNONb3YET-
cA 00603HaYeHne Fy.

AA.2 Pasgen 10 O6paboTka pe3ynbTaToB
10.1 YcnoBHble 0603HaYeHUsa U nonpaBoyHble KO3ddhULNEHTDI

[TpMMedyaHKne—HasBaHWe NyHKTa UBMEHEHO M3-3a NoMelleHns 0O03HaYeHNUN HENMOCPEeACTBEHHO Noa Pop-
Mynbl cornacHo [ OCT 1.5-2001 (nognyHKT 4.7.5).

12
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YAK678.017:006.354 OKC 19.060

Knio4yeBble cnoBa:. KOMMNO3UTHbIE MatTepuarbl, MacrMacCbl, AMHAMWYECKOE HAlPY>XEHWUE, TeMNneparypa
CTEKINOBAHUA
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