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HALUMOHAIBbHBbIA CTAHOAPT POCCUUCKOW ®EOEPALIMU

MNACTMACCHDI
TEPMOIMNACTUYHbIE MATEPUAITbI. ONPEAENIEHUE TEMMEPATYPbI PASMAMYEHUA NO METOAY BUKA
PLASTICS. THERMOPLASTIC MATERIALS. DETERMINATION OF VICAT SOFTENING TEMPERATURE

OKC 13.220.40
83.080.01
[ata BBegeHunsa 2014-07-01

NMPEOUCNOBUE

1 TMNOAOMOTOBJIEH ABTOHOMHOM HeKOMMep4Yeckoh opraHusaumen "HayyHo-TEXHUYECKMA LeHTp cepTudmnkaumm
anekTpoobopygosaHus" (HTLC3) "WMC3M" Ha ocHoBe COBCTBEHHONO ayTeHTUYHOro nepeBoda Ha PYCCKUA  A3bIK
MeXAyHapoOHOro ctanHgapTa, YkasaHHOro B NyHkTe 4

2 BHECEH TexHuyeckum komuTtetom no crtaHgaptmsaumm TK 452 "BesonacHocTb ayguo-, BWOEO-, SNEKTPOHHOM
annaparypbl, 060pyA0BaHUS MHPOPMALMOHHbBIX TEXHOOMIA U TENeKOMMYHMUKaunoHHoro obopyagoBaHns"

3 YTBEP>XOEH M BBEOEH B OEWCTBWE [Mpukaszom PefepanbHOrO areHTCTBa MO TEXHWUYECKOMY PErynvpOBaHUI0 U
meTponoruun ot 29 Hosaopsa 2012 . N 1333-c1

4 Hacrtodawmn ctanHgapT vaeHTudeH MexayHapogHomy cTtaHgapty WCO 306:2004* "lMnactmacckl. TepmonnacTudHble
maTepuansl. OnpegeneHune Temnepartypbl pasmardeHnss no metoay Buka" (ISO 306:2004 "Plastics - Thermoplastic materials -
Determination of Vicat softening temperature (VST)").

* JocTyn K MeXayHapoAaHbIM U 3apybeXxHbIM [OKYMeHTaM, YNOMSIHYTbIM B TEKCTE, MOXHO MOony4uTb, 0GpaTMBLUUCH B
Cnyx0y noaaepxku nonb3osarenen. - NprumeyaHne narotosntens 6asbl JaHHbIX.

Mpy npuMeHeHWM HacTosILLEero cTaHdapTa pPeKOMEHAYEeTCS WCMNofb30BaTb BMECTO CCbUTOYHBLIX  MEXAYHaPOAHbIX
CTaH4apTOB COOTBETCTBYHOLUME MM HaUMOHamnbHble cTaHAapTbl Poccuiickon denepaumm, CBEAEHUS O KOTOPbIX NpUBEAEHbI B
OONONHUTENBHOM NpuoxeHun JA

5 BBEJIEH BINEPBbIE

lpasuna npumeHeHusi Hacmosiujeeo cmaHOapma ycmaHoerneHbl 8 TOCT P 1.0-2012 (pa3den 8). WHgpopmayusi 06
U3MEHEHUSIX K HacmosiueMy cmaHOapmy rybnukyemcsi 8 exe2o00HOM (M0 COCMOsiHUKO Ha 1 siHeaps mekyuje2o 200a)
UHehopmMayuoHHOM yka3amene "HauyuoHarnbHble cmaHOapmbi", a oguuyuanbHbIl MeKCm U3MeHeHUl U rornpasoK - 8
eXeMecsIHHOM UHGOPpMaUyUOHHOM yKkazamene "HayuoHarnbHbie cmaHOapmbl”. B criyyae nepecmompa (3aMeHbl) Uniu OMMeEHbI
Hacmosiwe2o cmaHOapma coomeemcmeyowee ysedomieHue bydem  onybrukoeaHo 8 bruwxalwem  8birycKe
UHGhopMayUoHHO20 ykasamensi "HayuoHanbHbie cmaHOapmebi”. Coomeemcemaeyrowiasi UHhopmayusi, yeedoMreHUe u meKkcmal
pasmeuwjaromesi makxe 8 UHGOPMaUUOHHOU cucmeme obuweao Monb308aHus - Ha oguyuanbHom calime ®edepasibHO20
azeHmcmea o MexHUYeCKOMy pe2ynupoeaHuro U Memporioauu 8 cemu IHmepHem (gost.ru)

BBEOEHUE
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MexayHapogHass opraHusaums no crtaHgaptusauumn (MCO) 4aBnsetcs BcemupHoOn dedepaumen  HauuoHanbHbIX
OopraHusauun no craHgapTusauuMu (HauuoHanbHbIX KoMuTeToB-vrieHoB WMCO). PaspaboTka MexayHapoaHbIX CTaHOapToB
ocyulecTBnsieTca TexHudeckumm komutetamm WNCO. Kaxgblh HaumoHanbHbi komuteT-yrieH UCO, 3auHTepecoBaHHbIN B
OEeaTenbHOCTM, Ofsl KOTOPOW CO34aH TEXHUYECKUA KOMUTET, MMEET NpaBo OblTb NpPeAcTaBfieHHbIM B 3TOM KOMUTETE.
MexayHapoaHble nNpaBUTENbCTBEHHbIE W  HEMNpaBUTENbCTBEHHbIE OpraHu3auun, B3aumogeuncteywwme c WNCO, Takke
npyvHUMatoT y4actue B aToi paboTte. o Bonpocam ctaHgapTusaumu B obnactu anektpotexHukn MCO TecHO coTpyoHUYaEeT ¢
MexayHapoaHou anekTpoTexHmuyeckon kommccuen (MIK).

MexayHapogHble cTaHgapThbl pa3pabaTtbiBatoTcst B cooTBeTCcTBUMU ¢ Aupektnsamm MCO/MOBK, vacTtb 2.

MmaBHOW 3apjavell  TEXHWYECKMX KOMWUTETOB SIBMSIETCS  MOATOTOBKA  MeEXAyHapoAHbIX cTaHgapToB. [1poekThl
MeXOyHapoOHbIX CTaHA4APTOB, NPUHATLIE TEXHUYECKUMU KOMUTETAMU, PACCHISIalTCA HaLMOHanbHbIM KoMmuteTaM-vneHam MCO
ana ronocoBsaHus. [na onybGnukoBaHWs B KavyecTBe MeXAyHapogHoro craHgapTta Tpebyerca opobpeHve He mMeHee 75%
HaLuMoHanbHbIX kKoMUTETOB-41eHoB NCO, NpuHABLLMX y4acTue B rofIOCOBaHUN.

Cnep.yeT O6paTMTb BHMMaHME Ha TO, YTO HEKOTOpPbIE 3fIeMEeHTbl HacTodAllero ctaHgaprta MoryTt OblTb O6HEKTOM MaTEHTHbIX
npas. MCO He HeceT OTBETCTBEHHOCTH 3a Mﬂ,eHTM(*)VIKaLIMPO nobbIX TaKMX NaTEHTHbIX npas.

MexgyHapogHbin ctangapt MCO 306 nogrotoBneH TexHnyeckum kommtetom MCO/TK 61 "Mnactmaccs!”, nogkomuteT MK 2
"Mpo4HOCTHEIE CBOMCTBA".

HacTtosiliee 4eTBepToe M3gaHMe OTMEHSIET U 3amMeHsieT TpeTbe usgaHne VMICO 306. B HacTosiwee v3gaHWe BHECEHbI
TEXHUYECKME M3MEHEHUS B YaCTW KOHCTPYKLUMWN MUCMbITaTeNIbHOrO 000opyaoBaHmMs. VI3MeHeHMs kacarTcst Harpesa MCNbITyeMoro
ob6pasua, KoTopbli BygeT OCyLeCTBASATbCS He B XKMAKOCTHOHAMOMHEHHbIX BaHHAaxX, a Mpu NpsiMOM KOHTakTe, Hanpumep c
pasorpeTbiM MeTannuyeckum 6nokom. Tepmokamepa, Ucrnonb3yemas Kak OAMH M3 BO3MOXHbIX BapuaHTOB HarpeBaTenbHOro
obopynoBaHus, NnpuBeaeHHoro B Tpetbem nagaHum NCO 306, bonblue He NPUMEHSAETCS.

1 OBJIACTb NPUMEHEHUA

1.1 Hactoswmn CTaHOapT YyCTaHaBnMBaeT MeTOoAbl onpeaeneHna Ttemnepartypbl pasMAardeHuna TepmMoniacTtu4eckux
MaTtepuanoB no metoay Buka:

metog A50 - BennumHa npunaraemon cunbl 10 H, ckopocTbto noBbiweHns Temnepatypbl 50 °C/y;

metog B50 - BennumHa npunaraemon cunbl 50 H, ckopocTbio noBbiweHns Temnepatypbl 50 °C/y;

metog A120 - BennuunHa npunaraemoh cunbl 10 H, ckopocTbio nosbiweHnst Temnepatypbl 120 °C/y;

metog B120 - BennumHa npunaraemon cunbl 50 H, ckopocTbio nosbiweHnst Temnepatypbl 120 °C/y.

1.2 [aHHble MeToAbl NPMMEHSIIOT TONBbKO AN TEX TEPMOMMacTUYECKUX MaTepuaroB, Afsi KOTOPbIX NpUBEOEHb! 3HAYEeHUS!
TeMnepaTyp, Npy KOTOPbIX OHU HAYMHAIOT BbICTPO pa3MsAryaThCs.

2 HOPMATUBHbIE CCbITIKU

B HacTosiLeM cTaHaapTe UCMNoNb30BaHbl HOPMATUBHBIE CChINKM Ha CrieayloLLme MexayHapoaHble cTaHaapThl™:

* Tabnvuy cOOTBETCTBUSA HALMOHArbHbIX CTaHAAPTOB MeXAyHapoaHbIM CM. MO ccblike. - MNpumeyvaHne nsrotosutens 6asbl
AaHHbIX.

MCO 291 MNnactmaccbl. CTaHaapTHble aTMocdepbl 4na NpeaBapuTenbHON NOAroToBKM M ncnbitaHun (1ISO 291, Plastics -
Standard atmospheres for conditioning and testing)

MCO 293 MMnactmaccel. O6pasubl Ans UCMBbITAHUA U3 TEPMOMIACTUYECKUX MaTepuarnoB, W3rOTOBIIEHHbIE METOAOM
npsimoro npeccoBanus (ISO 293, Plastics - Compression moulding of test specimens of thermoplastic materials)

MCO 294-1 MNnactmaccel. JIuTbe nog gaBneHnem obpasuoB Ans UCMbITaHUA TepMONiacTMyYeckux matepuanos. Yacts 1.
O6wwme npuHUMNBl U NMUTbe 06pasLoB AN UCMbITAHUIA MHOIOLIENEBOro HasHaveHus u B Buge 6pyckos (ISO 294-1, Plastics -
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Injection moulding of test specimens of thermoplastic materials - Part 1: General principles, and moulding of multipurpose and
bar test specimens)

NCO 294-2 Mnactmaccel. JIntbe noa AaBneHMeM obOpasLoB Afsl UCTIbITAHWMI TEPMONSacTMYeckux matepuanos. YacTb 2.
Bpycku HebonblMX pasMepoB ANns ucnbiTaHua Ha pactsikerve (ISO 294-2, Plastics - Injection moulding of test specimens of
thermoplastic materials - Part 2: Small tensile bars)

MCO 294-3 MNnactmacceol. JIuTbe nog gaBneHneMm obpasuoB Ans UCMbITaHUA TepMonnacTMyeckux matepuanos. Yactb 3.
MnacTtuHbl HebonbLlmx pasmepos (ISO 294-3, Plastics - Injection moulding of test specimens of thermoplastic materials - Part
3: Small plates)

MCO 2818 lMnacTtmaccel. NMogrotoBka o6pasuoB ANS UCMbITAHUA C MOMOLLLID MexaHuyeckon obpabotku (ISO 2818,
Plastics - Preparation of test specimens by machining)

NCO 3167 lNMnactmacckl. MHoroueneBble o6pasubl ana ucneitaHuin (ISO 3167, Plastics - Multipurpose test specimens)

MpumeyaHve - [ns ccbiNoOK Ha CTaHA4apThl, rof M34aHWs KOTOPbIX yKa3aH, HeobXoaMMO MCMomnb3oBaTh TOMbKO AAHHOE
n3gaHve HOPMAaTMBHOMO CCbIFIOYHOMO AOKYMeHTa. [Ans CChINOK Ha cTaHgapTbl, rof U3gaHusi KOTopbIX He ykasaH, HeobXxoaumo
MCrnonb3oBaTb CamMoe MnocriegHee usgaHve HOPMaTUBHOIO CChINTIOYHOrO JOKYMEHTa, Bktoyas nobble nameHeHus. CTpaHbl-
yneHbl MexayHapogHomn opraHmsauum no ctangaptmsaummn (MCO) n MexayHapoaHow anektTpoTexHudeckon kommuccmum (M3IK)
BeyT yKasaTenu OeNCTBYHOLLMX MEXOYHAapPOAHbIX CTaHOApPTOB.

3 MPUHUMWN OEUCTBUA

OnpegensioT Temnepatypy, Npu KOTOPO CTaHAAPTHbIA MHAEHTOP C MIIOCKAM KOHLIOM MPOHUKAET Ha rmy6GuHy 1 MM BHYTpb
ucnbiTyeMoro obpasua nnactmaccel. VHOEHTOp npuBoguTcs B OEWCTBUE OMpedeneHHoW CUnoid, MpUIOXKeHHOM
neprneHauKynsipHO K UCMbITyeMoMy obpasuy, B TO BpeMsl kak cam oGpasel, HarpeBaloT C 3a4aHHOW MOCTOSIHHOM CKOPOCTbIO.
TemnepaTypa ucnbiTyemoro obpasua (B rpagycax Llenbcus), M3MepeHHasi Ha pacCTOSHUM KaK MOXHO Onxke K 30He
NPOHVKHOBEHUS Ha rryBMHY 1 MM, MPUHUMaETCA Kak TemnepaTypa pasmsrdyeHusi no Mmetogdy Buka.

4 UCNbITATEJNIbHAA YCTAHOBKA

B maHHom pa3gerne onncaHbl COCTaBHblE YaCTu ncnblTatenbHoOn YCTaHOBKW.

4.1 CtepXeHb, K KOTOPOMY KPENWTCA NnacTuHa [Ans pacrionoXeHwus rpysa wnu Apyroe nopxopsiuee ANSA 3Toro
Harpy3oyHoe YycTponcTtBO (CM. 4.4), 3aKpenneHHblhi Ha >KEeCTKOW MeTannmMyeckoh pamMe W pasMeLleHHbId B
YKMOKOCTHOHaMOMHEHHOW HarpeBaloLLe BaHHE UMW Ha HarpeBaloleM YCTPOWCTBE NPSIMOro KOHTaKTa Takum obpasom, 4Tobbl
6bina obecnevyeHa BO3MOXHOCTb ero cB060AHOro NepemMeLleHnsi B BepTUKanbHOM HanpasneHun. B obonx cnydyasix ocHoBaHue
paMbl NOAAEPXKMBAET UCMbITYEMBIN 06pa3eL, Nog MHOEHTOPOM, HAXOOSALEMCS Ha KOHLIE CTEPXKHS (CM. pUCYHKU 1 1 2).
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1 - MMKPOMETP C KPYroBOW LUKASIOn; 2 - CMEHHbIN rpy3; 3 - inactvHa Ans pacnonoXeHna rpysa; 4 - cTepkeHb ¢ MHAEHTOpPOM; 5 -
NPUBNM3NTENBHBIA YPOBEHb XXMAKOCTU; 6 - MHOEHTOP; 7 - UCMbITYEMbIA 0bpasel; 8 - onopa Ans UcnbITyemoro obpasua

PucyHok 1 - MNpumep ncnblTaTenbHOM YCTaHOBKM C XUAKOCTHOHAMNOMHEHHOW HarpesaroLLen BaHHON, AN onpegeneHns
Temnepartypbl pa3msardyeHus no metoay Buka
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1-rpys;
2 - YCTPOWCTBO U3MEPEHNSI NepemMeLLeHmst; 3 - HarpeBaTerb; 4 - HarpeBatoLLmii Bnok; 5 - cTepXXeHb C MHOEHTOPOM; 6 -
YCTPOWCTBO U3MEPEHUSI TEMNEPATYPhI; 7 - UCMbITyeMbI 0bpasey,

PucyHok 2 - lMprmMep ncnblTaTenbHON YCTaHOBKM C HarpeBatoLLMM YCTPONCTBOM MPSIMOro KOHTaKTa, Ans onpeaeneHus
Temnepartypbl pa3msardyeHus no metoay Buka

Ecnuv koacdUumneHTbl IMHENHOrO TEMNOBOro PacLUMPEHUs CTEPXKHSA 1 KEeCTKOW MeTanfnyeckon pamsl OTrvyarTes apyr ot
apyra, 1o auddepeHLmanbHble U3MEHEHUS B ANTUHE 3TUX YaCTeN BHOCAT B NMOrPELLIHOCTb U3MEPEHUS TIyOMHBI NPOHMKHOBEHUS
cTepxHs. [1oaToMy [OOMKHO ObITb BBIMNOMHEHO KOHTPOMBHOE WCMbITaHUE CTEPXHA M pambl B cOope, C MCMNOMb30BaHMEM
UCMbITyeMoro obpasua, BbIMONIHEHHOrO M3 TBEPOOro Marepuarna, MMERLLEro 3aBefOMO W3BECTHbIA, HU3KMIA KO3 ULMEHT
pacwmpeHunsa*. KOHTponbHOE WCMbiITaHMe AOIMKHO OXBaTbiBaTb BEChb [Ouana3oH TemnepaTtyp, TUMWYHbIX ANs matepuana,
KOTOpbIN ByaeT ncnbitaH. lNMonpaBoyHbIN KO3 MULMEHT AOMKEH ObITh ONPEAENneH C LLaromMm U3MeHeH1s TeMmneparypbl He Gonee
10 °C gns Kaxagoro cTepxHsa M pambl B cbope. Ecnu nonpaBouHbin koaddmumeHT He meHee 0,02 MM npu Temnepatype
pasmsryeHunst no Mmetoay Buka onsa paccmatpuBaemMoro marepuarna, To JOSKeH ObiTb onpeerneH ero anrebpavyeckuin 3Hak, a
nonpaBoYHbIN KO3(MULIMEHT YUUTLIBAIOT A KaXA0ro 13 pesynsraToB nNpu noMoLm AobasneHns anrebpanyeckum cnocobom k
M3MEepeHHOMY 3HaveHuo. PekomeHOyeTcss uW3rotaBnNmMBaTb WCMbITATENbHYD YCTAHOBKY W3 MaTepuarioB C  HU3KUM
KO3 PULIMEHTOM TEMNNOBOIO pacLLUMPEHUS.

* MiHBap (»kenesoHukeneBbll cnnae) U 60pOCUIMKaATHOE CTEKIO CHMTAIOTCS NOAXOOALMMU NS STOW Lienu.

4.2 NHgeHTOp - npucnocobneHne, NpeanovYTUTENbHO M3rOTOBMEHHOE M3 3akaneHHow ctanu, anuHoin ot 1,5 go 3 MM, ¢
KPYITbIM CEYEHMEM 1 NNOLLAAbI0 nonepeyHoro cevennst (1,000+0,015) MM 2 [cOOTBETCTBEHHO AMAMETP MHAEHTOpa COCTaBNAeT

(1,12810,008) mMm], KOTOpOE 3aKPENnAT Ha HWXHEN YacTn cTepxHs (cMm. 4.1). NoBepxXHOCTb UHAEHTOpPA, KOHTaKTUpyoLas ¢
06pasLom, AomkHa ObITb NIOCKOM, NEPNEHAMKYNSIPHOM K OCU CTEPXKHS U HE OOMKHA UMETL 3ayCceHell.
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4.3 KanubpoBaHHbLIA MMWKPOMETP C KPYroBOW LUKanowu (unu Apyrve noaxogsmne usMepuTenbHble npubopsl),
obecneyvBaloWni 3MepeHne rmyOuHbl MPOHUKHOBEHUSI MHOEHTOpa B MCMbITyeMbli obpasel, ¢ ToyHocTbio Ao +0,01 mm.
OceBoe paBreHve W3MepuTeNbHOrO npubopa C KpyroBOW LUKarown, KOTopoe AonofHseT obllee oceBoe [AaBreHne Ha
UCMbITyeMbl obpaseLl, AOMKHO ObITb 3anucaHo (cMm. 4.4).

MpumevaHus

1B HEKOTOPbIX TUNnax UCMnbiTaTelibHbIX YCTAHOBOK CuIla AaBlieHUA NMPY>XUHbI np|/|6opa C prr0|30|7| LuKanomn HanpaeneHa
BBEPX U BblHUTAETCA U3 HArpy3ku, a B Apyrnx tunax yCTpOIZCTB 3Ta cuna ,D,el;lCTByeT BHM3 B AOMNOJIHEHNE K Harpy3ke.

2 Cuvna paBrneHns NpyXuHbl B HEKOTOPbIX U3MepUTENbHbLIX NpMbopax C KPYroBOMW LUKANOW 3HAYUTENbHO U3MEHSIeTCs B
3aBMCMMOCTU OT AfMHbI X0A4a, NO3TOMY 3Ta curna orkHa ObiTb n3MepeHa B MONOXEHUN, KOrAa UHAEHTOP NPOHUK B obpasel Ha
rnyouHy 1 mm.

4.4 TlnacTuHa pns pacnonoXeHuA rpysa, NpuKpenneHHass K CTepxHi (cMm. 4.1), N COOTBeTCTByOLWME Tpy3bl,
nobaensiemble Mo LEHTPY Tak, YTOObI NONHas Harpyska, npuknagsiBaemasi K ucnbitbiBaeMomy obpasuy, coctasnsna ot (1010,2)
H ona metogos A50 n A120 n (50+1) H ans metogos B50 n B120. O6wasa cvna, HanpaBneHHas no ocu BHX3, onpegenaemasi
npu KanubpoBke WUCMbITaTENbHOW YCTAHOBKW, BO3HMKAOLAA U3-3a BO3AEWCTBMS MacChl CTEPXKHS, MHOEHTOpA, MracTWHbl Ans
pacnonoXeHusi rpy3a U Cumbl, HanpaBfieHHOW BHU3 UMW BBEPX, KOTOPYH BbI3bIBAET MpyXuWHa npubopa C KpyroBow LUKanow B
N3MepUTENBLHOM AManasoHe, UCMOoNb3yeMOM BO BPEMS UCTIbITaHWSA, He A0IKHa npeBbiwaTtb 1 H.

MOFyT NCnorb3oBaTbCs U apyrue nogxogsiine yCTponcTsa, obecneumBatoLme NpUNoXeHme Harpys3ku, ecriih OHMU oTBeYaroT
npmBegeHHbIM Bbille Tpe6OBaHVIFIM.

4.5 HarpeBaTtenbHoe o6opyaoBaHue, COCTOsILLIEE N3 HarpeBatolen BaHHbl (CM. 4.5.1), 3anOfMHEHHON XWOKOCTbIO, UK
HarpeBaloLLEero ycTpomcTBa npsMOro koHTakta (cm. 4.5.2). HarpesatenbHoe o6opygoBaHue [OMKHO ObliTb 060pygoBaHO
CPEACTBOM PErynMpoBKM TemnepaTypbl, obecneyunBaroMm yBENMYEHNE TemnepaTypbl C NOCTOSIHHON ckopocTbio (50+5) °C/v
unm (120£10) °C/v.

CkKopocTb HarpeBa gormkHa ObiTb noaTBEPXAEHA:!

- YCTPONCTBOM C aBTOMAaTU4YECKOWN pernctpaumen Temnepartypsbi;

- UM MPOBEPKOMN BPYYHYIO Ha NPOTSHKEHUN BCEro BpeMEHMN UCMbITaHUIA C MHTepBanom He 6ornee 6 MyH.

TpeboBaHMSA K CKOPOCTU HarpeBa CHUTaKOTCH YAOBIMETBOPEHHbLIMW, €CNW 3a KaXAbl MHTepBan B 6 MWH W3MEHEeHWs
Temnepatypbl coctaBnsanu (5+0,5) °C unu (12+1) °C. Ona MHOronosvUMOHHbIX BaHH CKOPOCTb HarpeBa [OImkHa ObITb

npoBepeHa Ha KaXXgoM MecCTe npoBeaeHna NcnbiTaHUA.

WcnbiTaTenbHas ycTaHOBKa MOXET OblTb CMpOEKTMpoBaHa TakMm obpasom, 4ToObl aBTOMATUYECKM OTKMYaTb Npouece
Harpeea 1 nogaBaTb CUrHar, ONoBeLLaloLLMiA O TOM, YTO 3aJaHHOe MPOHUKHOBEHUE GbINo AOCTUMHYTO (CM. 7.5).

4.5.1 HarpeBawwasi BaHHa, HamnornHeHHas XWAKOCTbK, B KOTOPYK MCMbITYeMbIi obpasey, AomKeH ObiTb MOrpyxeH Ha
rmybuHy He meHee 35 MM. B Heln gomkHO ObITb 0becnedyeHo aheKTMBHOE NepeMeLlnBaHme XUAKOCTU. Takke OOMKHO BbiTh
NOATBEPXKAEHO, UTO BbIOpaHHAsS XUAKOCTb YCTOMYMBA Npu paboder TemnepaTtype u oHa He BNUSET Ha UCMbITYEeMbI MaTepuan,
TO eCTb He BbI3blBaeT €ro B3AyTUs, pacTpecknsaHusa 1 T.4.

I'Ile ncnonb3oBaHUn HarpeBalou.l,ePl BaHHbl Temneparypa XWAOKOCTHN, WU3MepeHHadA BONM3u ncnbiTyemoro o6paau,a,
NPUHUMAETCA KaK TeMneparypa pasmMardieHna matepumana no metoay Buka.

I'IpmmeanVle - XKngkun napaq)le, Tpchd)opmaTopHoe Macno, MmuuepuH, CUIMKOHOBOE Maclio - noagxoadiuine nonsa
npoesegeHnA MCNbITAHUI XNOKNe TENNIOHOCUTENM, HO MoryT ObITb MCMONb30BaHbI U1 apyrue XXnakocTtu.

45.2 HarpeBalomee yCTpOﬁCTBO NPAMOro KOHTaKTa BKJ1lOHaeT B cebs HarpesaTtenun n Harpesawuine onoku, KOTOpble
nocpencTBoM rnpouecca nepegayun tenna noBbllAT TeMneparypy 06pa3u,a C KOHTpOﬂI/IpyeMOIZ CKOPOCTbIO A0 OOCTUMXEeHUdA

TeMneparypbl pa3Mdar4yeHma no metoay Buka.

4.6 NMpnbop namepeHUsa Temneparypbl
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4.6.1 ina HarpeBalowWwmMX BaHH

Mcrnonb3yloT CTEKNSAHHBIA PTYTHBIN TEPMOMETP YaCTUYHOIO MOTPYXKEHWS UM JPYTON NOAXOASALWMA NpUbop ANs U3MepeHus
TemnepaTypbl COOTBETCTBYIOLLENO AMana3oHa U C TOYHOCTLIO He Hke £0,5 °C. CTEKNAHHbIA PTYTHBLIN TEPMOMETP AOMKEH ObiTh
OoTKanubpoBaH Ha rnybuHe norpyxeHus, npueegeHHon B 7.2. MNpubop Ons naMepeHus TemnepaTypbl HE OOMMKEH UMETb
NpPsIMOro KOHTaKTa ¢ 0bpa3sLoM, YTOObI He OKa3bliBaTb MEXAHWYECKOTO U TENTOBOIO BO3AENCTBUSI HA HETO.

4.6.2 [ina HarpeBaloLLero ycTpomcTea NpsAMOro KOHTakTa

VMcnonb3yeTcs nogxogdawimn npubop Ana UsMepeHusi Temnepatypbl C COOTBETCTBYHOLUMM OMANa30HOM M TOYHOCTbIO He
Hwke 0,5 °C. YyBCTBUTENbHLIN 3NEMEHT OOMKEH OblTb PacnonoXeH Ha MakCMMarnbHO GNM3KOM PacCTOSHMM K UHOEHTOpPY n
obpasuy, HO He gonycKkaeTcsa NPSIMON KOHTaKT MeXay YyBCTBUTENbHLIM 31EMEHTOM 1M 06pa3LoMm.

5 UCTNbITYEMbIE OBPA3LIbI

5.1 Kak MuHUMymM [Ba oOpasua [OOMmKHbl OblTb WMCMOMb30BaHbl AfS WUCMbITAHUA KaXXOoro 3K3emmnnsipa maTtepuana.
WcnbiTyemble o6pasubl 4OMKHbI BbiTb OT 3 40 6,5 MM B TONWWHY M KBagpaTOM CO CTOPOHOW He MeHee 10 MM UnM Kpyrom
avameTpom He MeHee 10 MM. X MOBEPXHOCTM AOSMKHbI ObiTb MAIOCKMMU M NapannenbHbiMU Apyr K apyry, 6e3 kakux-nnbo
3ayceHueB. OHM [OOMmKHbl OblTb BbLIMNOMIHEHbI B COOTBETCTBMM CO crieuudukauusmu ans UcrnbiTyeMoro martepuana (ecnm
TakoBble MMetoTcsl). B cnyyae oTcyTCTBUSA Takux crieumdukaumin nobble nogxoaswime npoueaypbl MoryT ObiTb UCMOMb30BaHbI
AN NOArOTOBKU UCMbITyeMblX 06pa3LoB Mo CornacoBaHWi0 3aMHTEPECOBaHHbLIX CTOPOH.

5.2 Ecnun obpasubl npeacrtaeneHbl ANA UCMbITaHUA B BUAE (POPMOBOYHOrO MaTtepuana (Hanpumep, MOPOLLKOBbIA WK
rpaHynMpoOBaHHbIA MaTepuar), TO OHU AOMKHbl BbiTb 0T¢hopMoBaHbl B 06pasLbl TOMLWKUHOM OT 3 A0 6,5 MM B COOTBETCTBUM CO
cneumdpukaunammn, OTHOCALLMMUCA K UCTbITYeMOMY MaTepuany, unm B cootsetctBumn ¢ CO 293, MCO 294-1, UCO 294-2,
NCO 294-3 unu NCO 3167, ecnn He CyLLEeCTBYET HUKAKUX crieundmkaumi K aTum matepuanam. Ecnm ato He BbINOMHMMO, TO
Apyrve npoueaypbl MOryT 6bITb UCMOMNBb30BaHbI MO COrNIacoBaHMIO 3aMHTEPEeCOBaHHbIX CTOPOH.

5.3 [nga nucTtoBbIxX MaTtepuanoB TonwmnHa UCNbITyeMbIX O6pa3Ll0B OOrkHa GbITh paBHa TOnwuMHe nnucTa, 3a UCKn4vYeHnem
ecnu:

a) TonwmHa 6onee 6,5 MM, TO UCNbITYyeMbI obpaseL, 4OMKeH ObITb YMEHbLUEH A0 TOMNWMHbLI OT 3 Ao 6,5 MM C NOMOLLbIO
mMexaHudeckon obpabotkm opgHom noeepxHocTn (cMm. MNCO 2818), gpyras NOBEPXHOCTb [JofmkHa ObiTb OCTaBneHa
HenoBpeXxaeHHoN. cnbiTyemasi NOBEPXHOCTb A0MKHA ObITb HENOBPEXAEHHOW;

b) TonwuHa meHee 3 MM, TO cknagbIBalOT BMECTe He Bonee Tpex KycKOB Takum 06pa3om, 4Tobbl X CymMapHas ToswmHa
cocTaenana ot 3 go 6,5 MM, Npm 3TOM TOMWUHA BEPXHErO (M3Mepsiemoro) obpasua gomkHa bbiTb He MmeHee 1,5 mm. Ctona
00pasuyoB MeHbLLEN TOMLLUMHbLI HE BCerga AaeT TOT Xe caMblii pe3ynbtaT UCTbITaHWUN.

5.4 Tony4yeHHble pesynbratbl UCMNbITAHUA MOFYT 3aBUCETb OT YCNOBUM (POPMOBKW, WUCMOMb3yeMbIX MNPU MNOArOTOBKE
ucnbiTyemblx 06pasuoB, XOTS Takasi 3aBUCMMOCTb He pacrnpocTpaHeHa. WcnbiTyemble martepuarnbl, Y KOTOPbIX pe3ynbraThbl
UCMbITaHWIN 3aBUCAT OT YCrOBWIA (HOPMOBKM, CNELMAnbHOro OTXXUra unu npoueaypbl npegsaputensHon odpaboTku, MoryT GbIThb
MCMNOmNb30BaHbl ANst UCTbITAHUIA, MPU YCNOBMU, YTO OHW COrNacoBaHbl 3anHTEPECOBAHHBIMW CTOPOHaMM.

6 NPEOBAPUTEJNIbHASA MNOANOTOBKA

MpenBapuTEnbHYO NOATOTOBKY NPOBOAAT B COOTBETCTBMM € TpeboBaHuamu MCO 291 unu cneundmkaymm Ha matepuan.

7 NPOBEQEHUE UCMbITAHUNA

7.1 lMpn uncnonb3oBaHWM HarpeBatowlen BaHHbl (cM. 4.5.1) pasmecTuTe uChbITyeMbll obpasel, ropmsoHTanbHO MNoAa
MHOEHTOpP (CM. 4.2) HeHarpy>XeHHOro cTepXHa (cMm. 4.1) nepnenHauKynapHO K MHAeHTopy. Ecnn ucnonb3yetca Harpesatollee
YCTPOMCTBO MNPSIMOro KoHTakTa (cM. 4.5.2), pacnonoxuTe uChbiTyeMbll obpasel, ropusoHTanbHO U MNEpPneHOUKYNSAPHO K
HanpaeneHuIo NepeMeLLEHNS MHOEHTOPA, HO He pa3meLlanTe MHOAEHTOP Ha obpa3ue.

MHJJ,eHTOp OOIMKeH HaxoauTbCA Ha pacCToAHUM He MeHee 3 MM ot Kpaa ucnbiTyemoro 06pa3u,a. nOBerHOCTb
ncnbiTyemoro o6pa3u,a, KOHTaKTUpyloLas ¢ OCHOBaHMEM UCMbITaTENbHON YCTAHOBKU, O0SMKHaA ObITb NIIOCKOMN.
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7.2 Tlpy UCNONb30BaHWM HarpeBaloLLen BaHHbl MOMECTUTE CTepXeHb/pamy B cbope B BaHHy. [lpn ucnonb3oBaHum
HarpeBaloLLero yCTPOMCTBa NPSMOro KOHTaKTa pacnonoxute obpaseu mexgy OBYMS HarpesBalowymu Gnokamu u onyctute
MHOEHTOp Ha obpaseu. TemnepaTypa HarpeBaTtenbHoro obopygoBaHust fomkHa ObiTb He Gonee 25 °C B Havane Kaxgoro
UCMbITaHWS, €Cnn NpeabiayLine UCMbITaHUS He Mokasanu, YTO Hayano UCMbITaHUI MaTepuana npv gpyron Temnepatype He
BbI3bIBAET HWMKAKOW MOrPELUHOCTU B Xode WCMbiTaHui. [Mpu Mcnonb3oBaHUMKM HarpeBalollel BaHHbl konba TepmomeTpa unm
YYBCTBUTENbHbIA 3NEMEHT npubopa uaMepeHuss Temnepatypbl (CM. 4.6.1) OOMKHbI HaxoouTbCA Ha OO4HOM YPOBHE C
UCnbiTyeMbIM 06pa3LoOM U Kak MOXHO Onvxe k Hemy. [py MCNONb3oBaHWM HarpeBaloLEero YCTPOMCTBA MPSIMOTO KOHTaKTa
YyBCTBUTENbHBIA 3NIEMEHT JOSMKEH ObITb pacnonioxeH B HarpesarolleM Oroke, kak MOXHO Bnuke Kk obpasuy, kak ykazaHo B
noanyHkte 4.6.2.

7.3 [obaBbTe OOCTaTOYHLIA FPy3 Ha NNAcTUHy ONS pacrnonioxeHus rpy3a (cM. 4.4) unu Harpysute CTepXeHb ApYrum
noaxoadawmmMm obpasom Tak, 4TOOblI OCEBOE yCunune, okasbiBaeMoe MHOEHTOPOM Ha ucnbiTyembli obpased, 6bino (10+0,2) H ansa
meTtogoB A50 n A120 n (50+1) H ana metogos B50 n B120. Yepes 5 MUH nocne npunoXXeHUs Harpysku 3anuiumTe nokasaHus
npubopa Ansa namMepeHus NPOHUKHOBEHUs (CM. 4.3) unn obHynuTe ero.

7.4 PaBHOMEpHO yBenuyuBanTe Temnepatypy co ckopocTbto (50+5) °C/4 wmnm (120£10) °C/y. lMpu umcnonb3oBaHum
HarpeBalolLle BaHHbl XWMOKOCTb BO BPEMS WCMbITaHMSA [OmkHa 3dP@EKTUBHO nepemewwmBaTbeca. [Ons noBepoyHbIX
(apbuTpaxHbIX) UCMbITaHWUA MOXET BbITb MCNonb3oBaHa ckopocTb 50 °C/u.

MpumeyaHne - [ONsi HEKOTOPLIX MCMbITYEMbIX MaTepuanoB Mpu BbICOKOW ckopocTu HarpeBa (120 °C/4) moxeT ObiTb
nony4yeHa Temnepartypa pasmsirdeHuss no metogy Buka, koTopasi coctaensieT Ha 10 °C Bbiwe, 4em MofyyYeHHas npwu
ncnbiTaHmaX Ha ckopocTn 50 °C/v.

7.5 OTmeTbTe TemnepaTypy Harpesawowen BaHHbl (CM. 4.6.1) unu Harpesatowero 6noka (cm. 4.6.2), korga MHOEHTOP
NPOHMKHET B MCMbITyeMbIn 0Opasew Ha rmybuHy (1£0,01) MM OT HayanbHOM NO3MUMK YKa3aHHOMW B 7.3, U 3anunTe ee Kak
TeMnepaTtypy pasmsirdeHus ncneltyemoro obpasua no metoay Buka.

7.6 Bbipasute Temnepatypy pasmsirdeHus no metogy Buka mcnbiTyemMoro marepuana kak cpegHee apudmeTtudeckoe
Temnepartyp pasmsardyeHus no metoay Buka ncnbityembix 06pasLoB, ecnv AnanasoH oTAernbHbIX pe3ynsTraTtoB He npeBbilaeT 2
°C. Ecnu guanasoH 6onblie yem 2 °C, 3anuwuTe OTAenbHble pesynbrathl [(cM. pasgen 9, nepedyuncneHme h)] n noeropute
MCMbITaHMS BTOPOM pa3, UCMOMb3ys AOMONHUTENbHbLIA HAbop, Kak MUHUMYM 13 ABYX 06pa3suoB (cMm. 5.1). B crniy4yae noBTOPHbIX
UCMbITAHWI BKMOYUTE OTAENbHO B MPOTOKOMN MCMNbITAHWIA 3HAYEHWS NEpPBOro M BTOPOrO UCMbITaHUA. 3HayeHue TemnepaTtypbl
pasmsryeHusi no metogy Buka, 3aHeceHHOe B MPOTOKOI UCTbITAHWI, AOMMKHO COAEpXKaTb A0 TPeX 3Havallmx uudp.

8 MOBTOPAEMOCTb UCIMbITAHUA

Cwm. npunoxeHune B.

9 MPOTOKOJ1 UCTMbITAHUA

MpoTokon ncnbiTaHWi JOMKEH BKIoYaTh B cebs:

a) CCbIfKY Ha HaCTOSILLMI CTaHAapT;

b) nonHyto naeHTMdmMKaLmMo cnbITyeMoro matepuana;
c¢) ucnonbsyemoinn metog (A50, A120, B50, B120);

d) TONWMHY 1 KONMYECTBO CITIOEB COCTaBHbLIX UCMbITYyeMbIX 06pa3sLoB (Ons 0b6pasLoB, COCTOALMX M3 Bonee Yem OgHOro
Crnosi), ecrnv OHU UCMNONb3YOTCH;

€) MeTofbl, MCNoJIb30BaHHbIe A1 NpeaBapuUTeribHOM NOArOTOBKU UCMbITYEMbIX 06pasLoB;
f) MeToa, ncnonb3oBaHHLIN A5 HarpeBaHWst 06pa3LoB;
g) ycnoBusi 1 npoueaypbl OTXura, KoTopble Oblfv UCTMONb30BaHbI;

h) cpegHee 3HayeHue TemnepaTypbl pasmsiryeHus Matepuana no metogy Buka (B rpagycax Llenbcusi), ecnu gvanasoH
nepeoro Habopa 3Ha4YeHuin He npeBbiwaeT 2 °C, B NPOTMBHOM crlyyae, Bce OTAENbHble 3HAYEHWUs JOIMKHbI ObiTb 3aHeceHbl B
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MPOTOKOIT 1Ucn bITaHUIA;

I) ntobble ocobble XapakKTepucTukn mncnbityemoro o6pa3ua, 3aMeYeHHble BO BpeMA NCMbITaHUN UNK nocne yoaneHua mna
ncnbiTaTenbHOM YCTaHOBKMU;

j) faTty nposeAeHus UcnbITaHWI.

MpunoxeHune A
(cnpaBo4HoOe)

CPABHEHMUE PE3YIIbTATOB TEMIMEPATYPbI PASMAMYEHUA MO METOAY BUKA, NMONYYEHHbLIX C
NnOMOLLbIO HATPEBAKOLWLEW BAHHbI U HATPEBAKOLLIEITO YCTPOUCTBA NMPAMOIO KOHTAKTA

WccnenoBaHue npoBoAMIOCh ANs TOro, YToObl onpefennTb Temnepartypy pasmsrdeHus no merogy Buka 10 martepuanos,
NU3MEPEHHYI0 C MCMONb30BaHWEM HarpeBalolleld BaHHbl, HAMOMHEHHOW CWUMMKOHOBBIM MacrnoM (KpeMHUAOPraHU4ecknm), u
HarpesaroLLero yCTponcTea NpsiMoro KOHTakTa, B KOTOPOM Tenmno nepefaBanocb K 06pasLy C MOMOLLbI0 MPAMOro KOHTaKkTa ¢
MeTannmM4yeckon NoOBEPXHOCTLIO. Pe3ynkrathl npuBeaeHbl B Tabnuue A.1 1 Ha pucyHke A.1. Bce 3Ha4YeHus BXOOAAT B MOMocy
pasbpoca +2%. HaknoH kpuBow perpeccun paseH 1,008, npeanonaras, 4to pasHuua B Temnepartype pasmsardeHus no metogy
Buka mexpgy ABymMs MeTojamu HarpeBa cocTaBnsieT meHee 1%. CnepoBaTenbHO, 9TWM ABa MeToda pacCcMaTpuBaloT Kak
JaloLime NpakTUYeckn MOeHTUYHbIE 3HaYEHMS.

Pesynkrathl cpaBHUTENLHOIO UccnenoBaHus (ckopocTs Harpesa 50 °C/4v) nokasaHbl B Tabnumue A.1

Tabnuua A.1 - PesynbtaTtbl CpaBHMTENBHOIO MCCNenoBaHust (CKopocTb Harpesa 50 °C/u)

UcnbiTyemblin Tun matepmana TemnepaTtypa pasmsirdeHus no TemnepaTtypa pasmsrdyeHus no
MaTepwvan meToay Buka npu ncnonssoBaHum meToay Buka npu ncnonssoBaHum
HarpeBatoLLeln BaHHbI, °C HarpeBatoLLero yCTponcTea
NpsiMOro KoHTakTa, °C
Harpyska 10 H Harpyska 50 H Harpyska 10 H Harpyska 50 H
PE 4261 A MonuaTtuneH 125,6 - 125,9 -
PE, obpazel 1 MonnatnneH 91,4 - 91,7 -
PE, obpaseL 2 MNonuaTtuneH 97,4 - 97,7 -
Terluran GP-22 ABC-nnactuk 105,8 99,6 105,0 98,5
Terluran GP-35 ABC-nnacTtuk 103,7 96,4 102,3 96,2
Terluran HI-10 ABC-nnactuk 104,9 98,5 105,1 97,0
Terluran EGP -7 ABC-nnactuk 108,2 100,1 107,1 100,5
Terluran HH-112 ABC-nnacTtuk 119,3 111,8 119,7 110,3
Terluran 967K ABC-nnactuk 103,0 94,9 102,8 93,5
PS 143 E Monuatunex - 84,0 - 83,7
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X - Temnepatypa pas3MsirdeHusi no metody Buika, usmepeHHasi npu MCnorb3oBaHUM HarpeBatoLwen BaHHbI, °C;

Y - Temnepatypa pasMsiryeHnsi no metoay Buka, namepeHHasi npy UCMoONb30OBaHMM HArpeBatoLLero YyCTponcTea NpsiMoro
KOHTakTa, °C

JInHenHasn perpeccuBHOCTb:

y=-128125+1007 34x;

R = (0,99464

PucyHok A.1 - Ipadhmk, NOCTPOEHHLIN B COOTBETCTBUMN CO 3HAYEHUSIMU, NPUBELAEHHbIMK B Tabnuue A.1

NMpunoxeHne B
(cnpaBo4HoOe)

NOBTOPAEMOCTb UCMbITAHUNA

3HaueHus, npmBeaeHHble B Tabnuue B.1, oCHOBaHbI Ha M3y4YeHUN NOBTOPSIEMOCTM UCMNbITAHWIA NPY UCMNOMb30BaHMN MeToAa
A120 B ogHon nabopatopun, UCNbITbIBABLUEN YETbIpE Pa3NUYHbIX MaTtepuana. bbinv ucneiTaHbl TpU MOEHTUYHBIX 06pasLua
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AaBaxabl B pa3Hoe BpeMA.

Tabnuua B.1 - Pe3synbraTthl MccnegoBaHusi MOBTOPSEMOCTU

MaTtepuan CpegHee 3Ha4eHne & a) b

. r
MonumepbeToH 154,50 0,71 1,98
ABC-nnactuk 108,40 0,14 0,40
MonunponuneH 145,60 0,21 0,59
MonumeTtunmetakpunar 125,10 0,07 0,20

a) S, - CTaHOapTHOe OTKMOHeHWe BHyTpU naGopatopuy;
bl r =283 3,

WHTepBan #, oTobpaxalowmnin KpUTnyeckyto pasHuuy (95%-Hbli JOBEpUTENbHBIN YPOBEHb) MEXAy pesynsrataMmu OByX
OTAENbHbIX UCNbITAHWI ANA OOHOrO M TOro XXe MaTtepuana, NofyYyeHHbIX TEM e CaMblM UCMbITaTenem, UCMoNb3yLWmM TO Xe
camoe obopyaoBaHue B TOW e caMmon nabopatopun.

[laHHOEe nosicHeHMe BEenUuYUHbI MHTEpBana # SBMSETCS NUlb NpeacTaBleHMeM nokasaTenbHOro cnocoba paccMoTpeHus
npubnMsnMTenbHON MNOBTOPSEMOCTM METOAOB MWCMbITaHWWA. 3HayeHusi, npuBefeHHble B Tabnuue B.1, He [OMmMKHbI CTPOro
MCnonb3oBaTbCA ANA MPUHATUS UMW OTKIOHEHUSA Kakoro-nmbo matepuana, MOCKOMbKY OHWU SBASAKOTCA XapakKTepHbIMW Ansd
OaHHOro nccrnegoBaHnst U MOryT ObiTb HETUMUYHBIMU ANS APYIMX NapTUiA, YCIOBUI, MaTtepuanos nnn naboparopuii.

MpunoxeHue OA
cnpaBoO4YHOEe

CBE[JEHUA O COOTBETCTBUU CCbINTOYHbIX MEXAYHAPOOHbLIX CTAHOAPTOB CCbIJIO4YHbIM
HALUMUOHANBbHbLIM CTAHOAPTAM POCCUNCKOWU ®EOEPALIUU

Tabnuua JA.1

O603Ha4YeHne CCbINTOYHOro CTteneHb O603HavYeHne n HanMeHoBaHMe
MeXOyHapo4HOro cTaHdapTa COOTBETCTBUS COOTBETCTBYHOLLIErO HaLMOHarbHOro ctaHaapTa
NCO 291 - *
NCO 293 - *
NCO 294-1 - *
NCO 294-2 - *
NCO 294-3 - *
NCO 2818 - *
NCO 3167 - *
* COOTBETCTBYOLLUIA HALMOHAmNbHbIN CTaHAAPT OTCYTCTBYET. [10 ero yTBepXaeHus peKkOMeHAYeTCHa UCMonb30BaTh
nepeBoA Ha PYCCKUA A3blK AAHHOTO MeXAyHapoaHoro ctaHpgapta. [lepeBog AaHHOrO MeXAayHapodHOro ctaHgapTa
Haxogutcs B egepanbHOM MHOPMAUMOHHOM (POHAE TEXHUYECKUX PEFMAMEHTOB M CTaHAapTOB.
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FOCT P UCO 306-2012 Nnactmacckl. TepmonnactuyHble Matepuansl. OnpefeneHne Temnepatypbl pasmsiryeHunst no metogy Buka Ctpanuua 12
F'OCT P om 29 Hos16ps1 2012 2. Ne UICO 306-2012

KntoueBble cnoBa: metog Buka, nnactmacca, TeMneparypa pasMar4eHus, TepMOI'IJ'IaCTVILIeCKI/IVI marepunan

ONEeKTPOHHbIV TEKCT JOKYMEHTa
nogrotoeneH 3A0 "Kogekc" n ceepeH no:
odmumansHoe nsgaHue

M.: CrangapTtuHdopm, 2014
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