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[peaucriosune

Llenn, OCHOBHble NPUHUWUMNBI M OCHOBHOW MNOPSAOK npoBedeHus paboT no
MEXroCcyaapCTBEHHOM CTaHA4apTu3auum B ctpoutenbctee yctaHosreHol [OCT 1.0-
92 "MexrocygapCTBeHHas cuctema ctaHgaptusaumn. OCHOBHble MOSIOXeHUA" n
[OCT 1.2-2009 "MexrocyoapCTBeHHasi cuctema cTaHgaptmsauuu. CTtaHgapTbl
MEXrOCYAapCTBEHHbIE, MNpaBuna W pPeKoOMeHJauun Mo MEeXrocyaapCTBEHHOM
cTaHgapTtmsauun. lNpaBuna pas3paboTku, NPUHATUS, NPUMEHEHUS, OOHOBNEHUS U
OTMEHbI"

CBeneHus o ctaHpapTe

1 PASBPAGOTAH O6beauHeHueM topunamndeckmnx nuy "Coro3 npousBoguTenemn
KOMNO3nTOoB" COBMECTHO C OTKpbITbIM akUMOHepHbIM obwectBom "HINO
CteknonnacTuk" n Hay4yHo-uccnegoBaTesnibCKUM, MNPOEKTHO-KOHCTPYKTOPCKUM W
TEXHOMOMMYECKUM  UHCTUTYTOM 6eToHa K xenesobetoHa uM.AA.IBo3geBa
akumoHepHoro obuwecTtBa "Hay4dHo-uccriegoBaTenbCKun LeHTp "CTpouTenscTeo”
npyn ydactmm O6LiecTBa C OrpaHNY4EHHOW OTBETCTBEHHOCTbID "BMICKMMA 3aBof
cTeknonnacTukos"

2 BHECEH TexHuyeckum KomMuTteToM No cTaHgaptmsaumm TK 465
"CTpoutenscteo"


http://docs.cntd.ru/document/1200006531
http://docs.cntd.ru/document/1200076496

3 NMPUHAT MexrocygapCTBEHHbIM COBETOM MO CTaHZapTM3aum, MeTPOSIONn 1
cepTudmkaumm (npotokos ot 27 oktabps 2015 r. N 81-I1)
3a NprHATME NPOorosiocoBarsnm:

KpaTkoe HaummeHoBaHue | Kog cTpaHbl no | CokpalleHHoe  HauMeHOoBaHue

ctpaHbl no MK (MCO | MK (MCO | HaumoHanbHOrO  opraHa Mo

3166) 004-97 3166) 004-97 CTaHgapTmsaumu

ApmeHus AM MWH3KOHOMUKM Pecnybnumku
ApmeHus

KasaxcTtaH KZ [occTaHgapT Pecnybnunku
KasaxcTaH

Knprmnsus KG KbipreiacTangapT

Poccus RU PoccTtanoapt

4 [Npukasom PenepanbHOro areHTCTBa MO TEXHUYECKOMY pPeryrnvpoBaHuiO U
mMeTposiormn o1 24 gekabps 2015 r. N 2196-CcT mexrocyaapCTBEHHbIA CTaHOapT
OCT 32486-2015 BBegeH B OENCTBME B KadecTBE HaUMOHaANbHOrO crtaHgapTta
Poccunckon ®enepauunm ¢ 1 auBapsa 2017 .

5 BBAMEH TOCT 32486-2013

UHopmayusi 06 usmeHeHUsIX K HacmosiwieMy cmaHOapmy rybnukyemcs 8
€Xe200HO  u3dasaeMoM  UHGOpMaUUOHHOM  ykazamersne  "HauuoHarbHble
cmaHOapmebl", a meKkcm U3MEHEeHUU U rorpasoK - 8 eXeMeCcsHHO u30asaeMbixX
UHGbopMayUoHHbIX yKaszamernsax "HauuoHarnbHble cmaHOapmebl”. B criyyae
nepecmompa (3aMeHhbl) unu OMMEHbI Hacmosu,eao cmaHOapma
coomeemcmeyrujee yesedomreHue 6yoem orybruKkogaHO 8 EeXeMeCS4YHO
uzdaseaeMoM UHGhopMaUuUoHHOM yKaszamersie "HauuoHarnbHble cmaHOapmabl”.
Coomeemcmeyrowasa UHpopmMmayus, ysedoMmrieHUe U MmeKcmbl pa3meuw,aromcs
makxe 8 UHGhopMayUOHHOU cucmeme obuw,e2o nosib308aHuUsi - Ha oghuyuaibHOM
caime @edepanbHO20 azeHmcemea [0 MEeXHUYECKOMY pe2yriupogaHuro U
Memporsioauu 8 cemu MIHmepHem (ww.gost.ru)

1 O6nacTb NpUMeHeHns
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Hactoswumn cTanHgapT pacnpoCTPaHAETCS Ha KOMMO3UTHYK  MOSIMMEPHYHO
apmaTtypy nepuogumdeckoro npodmns Ansi apMUPOBaHUSA BETOHHBbIX KOHCTPYKLIUIA
(nanee - AKI) no[OCT 31938 wn ycTaHaBnMBaeT MeTOAbl onpeaesieHns
CTPYKTYPHbIX 1 TEPMOMEXAHNYECKUX XapaKTEPUCTMK.

2 HopmaTtuBHbIe CCbINKU


http://docs.cntd.ru/document/1200101115

B HacToswem ctaHaapTe Ncnonb3oBaHbl HOPMaTUBHbIE CCbINKM Ha criegyrolme
cTaHOapThl:

[OCT 8.207-761) TocymapcTBeHHas cuctema obecneyeHuss eauHCTBa
namepeHuin. lNpamble U3MEPEHUA C MHOrokpaTHbiMW HabrogeHnamun. Metogbl
06paboTku pesyrnbTaTtoB HabnogeHUn. OCHOBHLIE NOSIOXKEHUS

1} B Poccuitckor ®enepauun gencteyet F[OCT P 8.736-2011.

[OCT 166-89 (MCO 3599-76) LUTtaHreHUMpKynn. TexHnyeckue ycrnosus

[OCT 427-75 JIMHeNKNn wn3amepuTernbHble MeTannnmyeckne. TexHuyeckue
yCIoBUS

[OCT 4650-2014 (ISO 62:2008) T[Inactmaccbl. Metoabl onpeneneHus
BOAOMOITOLLEHMS

FOCT 6507-90 MukpomMeTpbl. TexHUYecKue ycroBus

[OCT 12423-2013 (ISO 291:2008) [nacTmaccsl. YcrnoBus
KOHOMLNOHNPOBaHUA 1 UCnblTaHNst obpa3uoB (Npob)

[OCT 15150-69 MawwmHbl, npubopbl W OpyrMe TexXHU4eckue u3genus.
NcnonHeHna Ona  pasfindHbIX  KITMMaTUYECKUX panoHOoB. KaTteropuu, YCrioBuS
aKcnnyatauum, XpaHeHuss W  TPaHCMOPTUPOBAHWS B 4acTu BO3OENCTBUS
KIMMaTu4ecknx qoakTopoB BHELLHEN cpeabl

[OCT 18300-87 %) CnupT STUMOBLIA PEKTUMKOBAHHBIA  TEXHUYECKUA.
TexHn4eckne ycnosus

4l B Poccuitckon Penepaumm pevicteyet [OCT P 55878-2013 "Cnmpt
STUIMOBbIN TEXHUYECKUI TMAOPOSTN3HBIA PEKTUIMKOBAHHBLIN. TexHNn4eckue ycrnosms".

[OCT 24104-20013} Becbl nabopatopHbie. O6Lme TexHNYeckue TpeboBaHms

3 B Poccwuiickon ®enepaunm peiicteyet [OCT P 53228-2008 "Bechl
HeaBTOMaTuyeckoro peuncteusa. Yacte 1. MeTpornorndeckne u TexXHUYECKME
TpeboBaHus. NcnblTaHus".

[OCT 25336-82 lNocyna n obopyaoBaHue fabopaTopHble CTEKMSHHbIE. TuUnbl,
OCHOBHbIE€ NapaMeTpbl N pasmepbl

FOCT 28840-90 MawwmHbl 4na ucnblTaHNs MaTepuarnoB Ha pacTshkeHne, cxaTue
n n3rmb. Obuwme TexHnyeckme TpeboBaHus

[OCT 31938-2012 Apmatypa KOMMO3WUTHasi NofMMepHas AN apMUpOBaHUSA
B6EeTOHHbIX KOHCTPYKL M. OBLLIME TEXHUYECKNE YCIIOBUS

[OCT 32492-2015 Apmatypa KOMMO3WUTHasi NosiMMepHas AN9 apMUpOBaHUSA
OETOHHbIX  KOHCTpPYKuuiA.  MeTtoabl  onpederneHns  mM3NKO-MeXaHUYeCKMX
XapaKkTepUCTUK

[MpumeyaHne - lNpyn NoONb30BaHUN HACTOSALWMM CTaHOAPTOM LenecoobpasHo
NpoBepuTb [OENCTBUE CCbISIOYHbIX CTaHO4ApPTOB B WHAOPMALMOHHOM cuUcTeme
o0Lero nonb3oBaHusl - Ha odwmumanbsHom canTe degepanbHOro areHTcTBa Mo
TEXHUYECKOMY PErYINIMPOBaHNIO N METPOSIOMMN B CETU VNHTEPHET M NO eXerogHoMmy
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WH(pOPMaLMOHHOMY  yKaszaTteno  "HauuoHanbHble  cTaHgapThl”,  KOTOpPbIN
onybnuMkoBaH MO COCTOSHUIO Ha 1 SAHBaps TeKywero roga, M Mo BbliNycKam
eXeMeCcs4YHOro MHopMaUnoHHOro YykasaTtens "HauuoHanbHble cTaHgapToel” 3a
Tekyumn rog. EcnmM  cCbiNOYHbIM  CTaHOapT 3aMeHeH (M3MEHEH), TO npwu
MOMb30BaHMM HACTOALMM CTaHOAPTOM CcriefyeT PyKOBOACTBOBATLCH 3aMEHSAOLMM
(M3MeHeHHbIM) cTaHaapToM. Ecnn cCbInoYHbIN 4OKYMEHT OTMeHeH 6e3 3aMeHbl, TO
MOfioXeHne, B KOTOPOM [daHa CCbifika Ha Hero, MNpUMEHHAETCA B 4acTu, He
3aTparvBaroLLEen 3Ty CChISIKY.

3 TepMUHbI N onpeaeneHus

B HaCTOALLUEM cTaHgapTe NnpUMeHeHbI cnegywuwpe TePMUHbI Cc
COOTBETCTBYHOLLMMU onpeaerieHNAMIn:

3.1 TennoBoe paclwmpeHue: YBenmieHme pasmepoB obpasua ¢ NnoBblLLEHNEM
Temnepatypbl, U3MepsemMoe TepMoannaToMeTpuen.

3.2 Ko3acphULMeHT NnUHenHoro TennoBoro pacwupeHus: OTHOCUTENbHOE
npupalleHre annHel obpasua, BbIaBaHHOE NOBbILLEHNEM €r0 TemMnepaTypbl Ha O4uH
rpagyc.

[MpumeyaHne - [lonyckaetca onpenenatb anddepeHumnanbHbii KoadodmumeHT
FNIMHEMHOrOo TEMsoOBOro PacLUMPEHNst N CpeaHU KO3MAMUNEHT NIMHENHOro TErnsIoBOro
pacLLUMpEHUS.

3 . 3anddepeHumanbHbin  KO3(p(PULMEHT JIMHEUHOro  TensioBOro

pacwmpenua &,°C-1 (K-1): KoadbduUMEHT NMHEeNHOro TEnroBOro paclUMpeHus
ana noboro n3 Tpex pasmepoB obpasua npu NoBbILWEHUM TemnepaTypbl U Mpu
NOCTOSIHHOM [ aBrieHUN.

3.4 cpegHuit KO3 PULMEHT NTUHEMNHOIO TenyoBoro pacwmpexus, & ,°C-1

(K-1): KoadbdmumeHT paclumpeHuns ansa noboro U3 Tpex pasmepoBs, onpeneneHHbIin
NPy MNOCTOAHHOM [daBfieHUW, XapaKTEpU3YIOLWMN OTHOCUTENbHOE npupalLeHne
ANWHbl obpasua, Bbi3BaHHOE MOBbLILWEHWEM €ro Temnepatypbl OT HWXKHEWn [0
BEPXHEN T[paHULbl MHTEpBana Temnepatyp, OTHECEHHOE K 3HA4YeHU0 3TOro
MHTepBana.

3.5 cteknoBaHue: [lepexoad nonMMepa M3 BbICOKO3MACTMYECKOrO B TBEpOoe
CTekNnoobpasHoe COCTOSIHME UM HaobopPOoT.



3 . 6 Temnepatypa cTeknoBaHusi I..: TemnepaTypa, COOTBETCTBYHOLLASA
NpUbnM3nNTENnbHO CcpeaHen Touyke TeMnepaTypHOro AwuanasoHa, B KOTOPOM
NPOVCXOAUT CTeKroBaHue. TemnepaTypy CTEKSIOBaHUS, MOSyYEHHYHD METOLO0M
TepMmoenaToMeTpmum nunm TepMmomexaHmyeckoro aHanmaa (TMA), onpenensioT Kak
TOYKY MepeceyvyeHnst KacaTerlbHbIX K KPUMBOWM 3aBMCUMOCTM OfMHbI obpasua oT
Temnepatypbl 40 U NOCSE CTEKNOBAHUS.

3.7 npopornibHaaA NopucTocTb: Hamnume B npoponibHoM HanpasreHun AKTT
OTKPbITbIX KaHasrioB, nNpeacTaBnslowmx cobon coefuHEHHbIe — Kanunnapamm
OTKPbITblE MOPbl, TPEWWHbl M MOSIOCTU MeXOy BOSIOKOH M obecnevmBaroLLmx
nepemMeLleHne rasa WM XUOKOCTU Mo4 BIMSHUMEM pasHULbl LaBfieHun unm
KanumnsapHoro nogcoca BAOorb FIMHUM BOFOKOH.

4 Oowme nonoxeHus

4.1 Hactosaumn ctaHgapT ycTaHaBnNMBaET criedylowme MeTodbl onpeneneHus
CTPYKTYPHbIX N TEPMOMEXaHNYECKNX XapakTepncTuk AKrT:

- METOL CXUraHus - 4N onpeaeneHns cogepXaHns BOSTIOKHa;

- METO4 OCEeBOro BblaeprMBaHusi U3 GeToHa Ans onpegeneHus npenensHo
A0MyCcTUMOMW TemnepaTypbl IKCnyaTauuu;

- TepMogunaToOMETpUYECKMA MeTod - And onpegeneHns KoadodpuumneHTa
FNIMHEMHOrOo TENSoBOro pacLUMpeHns U TemnepaTypbl CTEKIOBaHWS;

- MeToA onpeaeneHnsa NPoaorbHON NOPUCTOCTM.

4.2 NcnbiTaHus NPOBOAAT  aKKpeauToBaHHble  nabopaTtopum  unm
McnblTaTesnbHble LEHTPbI, aKKpeauToBaHHbIE Ha JaHHbIe BUAbl UCMbITaHUN.

4.3 VcnbiTaTenbHaa annapatypa U U3MepUTerbHble YCTPOMCTBA AOSMKHbI ObIThb
NOBEPEHbl B OpraHax, akkpeguTOBaHHbIX B COOTBETCTBYHOLLEM rOCyAapCTBEHHOM
opraHe, 1 umeTb CeuaeTenbcTBa 0 [[ocyaapCTBEHHOM NOBEPKE.

4.4 CTtatuctmyeckyto 06paboTKy pesynbTaTtoB MWCMbITaHUM NPOBOAAT B
cootBeTcTBUM ¢ [OCT 8.207.

4.5 OnbITHble 0bpa3ubl nepea UCMNbiTaHMEM BbIAEPXMBAKOT B COOTBETCTBUM C
TpeboBaHmsammn FTOCT 12423.
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4.6 O6pasubl 4na ucnblTaHMA OTOMpalT METoOOM CcryvyamHoro otbopa oT
KoHTponmpyemon naptum AKI n conpoBoxgatoT akTom oTbopa obpasuos, B
KOTOPOM YyKa3blBaloT:

- HAaMMEHOBaHME NPeanPUATUS-U3roTOBUTENS;

- yCIIoBHOE 0003HaYeHVE;

- TWN, MapKy W WCXOAHble TEeXHUYECKMEe XapakTEPUCTUKM apMUPYIOLLErO
BOJSIOKHa;

- TUN CMOJbl, HA OCHOBE KOTOPOW NPUrOTOBIIEHO CBA3YIOLLEE;

- JaTy N3roTOBMEHNA NapTUK;

- HOMEep napTuu;

- YUCIIO 1 pa3mMepbl 06pa3L0B;

- KOHTPONMpYyeMble XapaKTEPUCTUKK, AN OnpaBfieHNsT KOTOPbIX OTOBpaHbI
obpasubl;

- nognucb nuua, OTBETCTBEHHOIO 3a 0T60p 0Opa3LoB.

[Mpn oT6ope n nogrotoBke obpasLoB ANA UCNbITAHUW crieayeT He OonyckaTb
MEXaHNYEeCKNX NOBPEXOEeHUA U OPYrMX BO3LENCTBUK, KOTOPble MOrYyT MPUBECTU K
N3MEHEHNAM CBOMCTB MaTepuana.

4.7 YcnoBus UCnbiTaHUA OOIMKHBbI cooTBEeTCTBOBAThL TpebosaHmsam FTOCT 15150
(NyHKT 3.15).

4.8 BHewHun B wn kKadectBo noBepxHocTM AKIl Ha cooTBeTcTBUE
YCTaHOBMEHHbIM TPebOoBaHMAM MM 3TaroHHOMY 06pasLy NpoBEpPSIOT BU3YyarbHO,
Npy  HEeOB6XOAUMOCTU MPUMEHSIIOT  yBeNnMYUTENbHblE NPUOOPbI C  KPaTHOCTbHO
yBENMYeHnsa 0o naTtu pas.

4.9 TeomeTpunyeckme pasmepbl NPOBepPSIOT LWTaHreHunpkynem no FOCT 166,
MUKPOMETPOM no[OCT 6507, rwmHenkon nol[OCT 427. [donyckaetcsd
NCNOSb30BaHNe ApYyrnx CTaH4apTM30BaHHbIX cpencTs N3MepeHni,
obecneymBalomx TpedyemMyo TOHHOCTb U3MEPEHWI.

4.10 BogonornoweHne onpeaenstot no FOCT 4650.

5 OnpepeneHune coaep)XaHUA BONTOKHA
MEeTOAOM CXWUraHus

5.1 O6wme nonoxeHud

5.1.1 Metog He pacnpocTpaHsaeTcs Ha AKIl, cooepxawme BOSIOKHA, OTIMYHbIE
OT CTEeKIoBOSIOKHA 1 6asanbToBorokHa, Ha AKI, maTpuua KOTOpPon He MOSHOCTbLHO
cropaeT npu TemnepaType wucnbiTaH, a Takke Ha AKIl, cogepxawme
MUHEparibHble HamnorHUTENM, KOTOpble paspylwarTCd Mpu Temrepatypax Huke
MUHUMasIbHON TeMnepaTypbl CXUraHNS.
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5.1.2 Hactosumn cTanHgapT YycTaHaBfMBaeT [OBE CXeMbl oOrpegerneHus
coaepXaHns BOSIokHa 1 MyHeparbHoro HanonHutens B AKT1.

CxeMy A MpUMEHSIOT TOMbKO AOf1s OnpeferneHusl coaepXaHus BOSIOKHAa, Nnpu
aTom AKTI1 He JormkHa cogepXaTb MUHEpParibHbIA HANOSTHUTESb.

CxemMy b npumeHsitoT anga onpegeneHnsa cogepxaHns BOfIOKHa U MUHEpPasibHOro
HaMonMHUTEens.

O6paseL B3BELLMBAIOT, 3aTEM CXUratoT Npu 3agaHHon Temnepartype. Obpasel
B3BELUMBAKOT MOBTOPHO W OMNPEaEnsioT coaepXaHMe BOSIOKHA W MUHEepanbHOro
HaMOMHUTENA NYTEM HaxOXOEHUs pasHuUbl Mexay maccon obpasua 4o U nocne
CXKMraHua no ogHom n3 cxem: cxema A nnm cxema b.

[Mpn ncnbiTaHMM No cxeme A coaep)kaHne BOMOKHA onpeaensatoT OTHOLIEHMEM
Macchbl 06pasua nocne CxuraHnsa K uIcxogHon macce obpasua.

[Mpn ucnblTaHMM No cxeme b BOMOKHO M MUHEpPAsibHbIA HanoSIHUTENMb Mocre
CxraHusa obpasua pasgensitot NyTeM pacTBOPEHUA MUHEPanbHOrO HaMnoMNHUTENS B
consiHoM kucrnote. CoaepxaHue BOSIOKHA onpeaensitoT OTHOLEHMEM MaccChl
obpasua nocrne peakuum C KUCIOTOM K mcxogHom macce obpasua. CogepxaHue
MWUHEepansHOro HarnosHUTENs OonpedensioT NyTEM HaxXOXOEHUs pasHuLbl Mexay
Maccon obpasua nocre CxuraHus M MacCou BbICyLWIEHHOro obpasua nocne
peakumm C KUCIIOTON.

[MpumeyaHne - Ecrm wucnbiTyembld martepuan CcoaepxuT CMory, KoTopad
SBMSIETCA rOproYen B YCHOBUAX UCMbITAHUSA, W/WUMM MUHEparbHble HanorHuTenu,
KOTOpble He paspylalTCcs MNpu CXUraHun, TO MNOTEPU MNPU CXUraHUM pPaBHbI
cogepxaHuto cMorbl. [pn 9TOM gpyrve roprodme KOMMOHEHTLI, Takne Kak annper,
MUIMEHTbI, HE YYUTbIBAKOT BCEACTBME MX MAroro cogepxaHunsi o CpaBHEHUIO CO
CMOJIIOWN.



5.2 AnnapaTtypa u matepuanbl

Annapartypa:

- Becbl JlabopaTtopHble No[OCT 24104 He Hwke Bbicokoro (ll) kracca
TOYHOCTY;

- MydernbHaa nedb, pacrosfiokeHHas o[ BEHTUNALMOHHOM BbITSXKKOU U
cnocobHas nogaepxuBaTth 3afaHHyo Temnepartypy (cMm. 7.2.2) B npegenax £20°C;

- BEHTUIMPYEMbIN CYLUMSTbHBIW LKA, noanepXmMBalolLmn Temnepatypy CyLUKK
(105+3)°C.

MaTepuani:

- nnHenka metannnyeckast 1000 mm ¢ ueHon genedna 1 mv no FOCT 427;

- PEXYLLMIA MHCTPYMEHT (HOX UK cKanenersb);

- TeMnepaTypocTonKas eMKOCTb Uk dpapdopoBbI TUrenb (arnee - EMKOCTb);

- akcukatop no TOCT 25336, coaepxaLlmm ocyLumTenb, HaNpUMep Cunmkaresb;

- CTeKNAHHbIN dwmnbTp gmnametpom 40 mm, nopuctocTb MNOP 160 no FOCT
25336;

- MeH3ypka 250 cm3 ;

- Konba byH3eHa;

- CTEKNAHHAas NanoyKa;

- MYHUET.

PeareHTbl:

- consHas kucnota 35%-Hon KOHUEeHTpauuu;

- eHaTypupOoBaHHbI 3TaHoM (3TaHoN);

- 7%-HbI pacTBOp BuxpomMaTta HaTpPUS B KOHLLEHTPUPOBAHHOW CEPHOWM KMUCIIOTE.

5.3 O6pasubl

5.3.1 Obpasubl Ans UcnbITaHUA OOMKHbI OblTb OTOGpPaHbl B COOTBETCTBUM C
TpeboBaHnsiMn pasgena 4.

5.3.2 B kayecTtBe 06pa3uoB AN UCMbITAHUA MUCMOMb3YKT MEPHbIE OTPE3KM,
Bblpe3aHHble He MeHee 4yeM B 50 MM OT KpaeB. Ecrin B nporpamme UCrbITaHUN He
yKasaHO WHOe, pekoMeHAOyeTCcsl Bblpe3aTb obpasubl Takon ¢opMbl, KOTOpas
NMO3BOJSIUT MUX MOMECTUTb B EMKOCTb Ui ¢hapdpopoBbIn TUTerb.

5.3.3 Macca kaxgoro obpasua gorvkHa 6biTe oT 2 40 10 T.
5.4 NMpoBepeHne UcNbITaHNA

5.4.1 OnpeneneHne codepxaHUsi BOMOKHA W/WMM MUHEPanbHOrO HanoNHUTENs
OCYLLUECTBNSAOT OOHOBPEMEHHO Ha ABYX WAEHTUYHbIX obpasuax. Pesynstatom
NCMbITaHUSA SIBMSIETCA CpeaHee 3Ha4YeHne U3MEPEHMI, NpU YCroBMKU, YTO pasHULa
Mexay ABYMSI M3MEpeHusIMM He npeBblliaeTr 5%. Ecnm pasHuMua npesblllaeTt
yKaszaHHOe 3Ha4yeHue, TO HeoOX04MMO NMPOBECTU UCMbITaHWS Ha TpeTbeM obpasue,
KOTOPbIA OOMmkeH OblTb MakKCUMMarbHO WOEHTMYHLIM NepBbIM ABYM. 3atem AOns
Nony4YeHus pesynbTata AOIMkHbI ObiTb UCMOMb30BaHbl TPY 3HAYEHUS.
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5.4.2 WcnbiTaHna obpasyoB nNo cxeme A nMpoBOOAT B CredyloLlen
nocnenoBaTenbHOCTMU:

- B3BELLMBAIOT YNCTYIO CYXY0 EMKOCTb Ha Becax C TOMHOCTb0 40 0,1 mr;

- MOMELLAT EeMKOCTb B MydernbHyl0 neyb, YyCTaHaBMBaloT BblOpaHHYyLO
Temnepartypy 1 octasngaot Ha 10 MuH;

- EMKOCTb OXIaXdalT B 9KCHKaTope A0 TeMnepaTypbl OKpyXarwen cpeabl v
B3BELUMBAKOT MOBTOPHO. Macca eMKOCTU OOrmkHa ObiTb MOCTOSAHHOW, €Crnv mMacca
€MKOCTU U3MEHWNAchb, TO Npoueaypy NPoBOAAT MOBTOPHO, NOCHE Yero B3BELLMBAOT

€MKOCTb M 3anucbiBalOT Maccy # , T;

- o6 pasel NoMewarT B EMKOCTb U BbICYLLUMBAKOT B BEHTUNMPYEMOM CYLUMIbHOM
Lwkadpy npu Temnepatype 105°C 4o NOCTOSAHHOM Macchbl;

- eMKOCTb C 0obpasLoM oxnaxgarT OO0 TemrepaTypbl OKpyXKalolen cpeabl B

3KCUKaTOpe, B3BELLMBAIOT U 3aNWCbIBAOT MAaCCy #ix , T;
- ecnm obpasel, cCoaepXuUT NneTydne BELLECTBa, TO CTaauio CYLLKM NPOMyCKatoT,

obpaseL, noMeLaT B EMKOCTb, B3BELLMBAIOT U 3aMUCbIBAOT Maccy #i; , T;

- eMKOCTb C o6pasuom nomMeLwarT B MydenbHylo nedvb, npeasapuTesisHO
HarpeTyto Ao Temnepatypbl 625°C, n HarpeBatoT B TeveHne ot 10 go 40 mvH B
3aBMCMMOCTM OT Maccbl obpasua. Bpemsa Bbloepxkm nogdbupatoT Ha NPoOHOM
obpasue. [1na aToro NOBTOPSAKOT Npoueaypy "HarpeB - BblAepxKa - OXNnaxaeHue -
B3BelMBaHue" 40 NOoSlydeHns NoCTOSAHHOW MaccChl;

- Ans obpasyoB, BOSIOKHO KOTOPbIX paspyllaeTcs npu temnepatype 625°C,
AonyckaeTcs ucnonb3oBaTb Temnepatypy B auanasoHe ot 500°C go 600°C, B
COOTBETCTBUM C TpeboBaHMEM HOPMATUBHOIO [OKYMEHTa WM TeXHUYECKOWM
OOKYMEHTALMM Ha BOJSIOKHO. 3HadeHne 3afjaHHoOM TemnepaTtypbl  OOSPKHO
nogaepxuBaTbCsi C TOMHOCTbIO +20°C;

- €eMKOCTb C 00pasuyoM Mnocfne CXMraHua OCTYXalT B 3KCUKaTtope [0

TemnepaTypbl OKpY>KatoLLEN cpeabl, B3BELLMBAKOT 1 3annCbiBaOT Maccy #, T;



5.4.3 WcnblTaHna obpasuoB no cxeme b npoBogatr B creaylollen
nocregoBaTenbHOCTY:

- nepen KaxablM ucnbiTaHMeM UbTP OYULLAKOT OT OCTaTKoB obpasua nocre
CXUraHus, rnomectmBs ero B 7%-HbIM pacTBop Ouxpomata HaTpuss B
KOHL,eHTPUPOBaAHHOW CEPHOW KUCIIOTE;

- NomeLLaT uIbTp Ha Konby byH3eHa 1 NpoMbIBalOT CHavana Tenron Bogou,
3aTemM 3TaHoroMm;

- BbICYLUMBAKOT (PUNbTP B BEHTUIIMPYEMOM CYLUMIbHOM LUKadpy A0 MOCTOSIHHOW

MaccCbl, B3BELLMBAIOT U 3annCbIBalOT Maccy #:,, T,

- B3BELLMBAIOT YNCTYIO CYXY0 EMKOCTb Ha Becax C TO4HOCTbo o 0,1 wmr;

- MOMEeWalT eMKOCTb B MyernbHyl0 neyb, yCTaHaBNMBalOT BblOpaHHYO
Temneparypy 1 octasngaot Ha 10 MuH;

- eMKOCTb OXITaXdalT B SKCUKaTope A0 TemnepaTtypbl OKpyxawLen cpeabl U
B3BeLmBaloT NOBTOpPHO. Macca emkocTn AorkHa 6biTb MOCTOSAHHOW, ecrnv Macca
€MKOCTU U3MEeHWNach, TO Npoueaypy NPoBOAAT MOBTOPHO, NOCIe Yero B3BeLLMBaloT

€MKOCTb M 3anucblBarloT Maccy # ,;

- o6 pasel NoMewarT B EMKOCTb U BbICYLLMBAKOT B BEHTUNMPYEMOM CYLUMIbHOM
Lwkadpy npu Temnepatype 105°C 4o NOCTOSAHHOM Macchbl;

- eMKOCTb C 0obpa3LoM oxnaxgarT OO0 TemrepaTypbl OKpyKalolen cpeabl B

3KCUKaTOpe, B3BELLMBAIOT U 3aNUCbIBAIOT MACCy #ix , T;
- ecnm obpasel, cCoaepXuUT NneTydne BELLECTBa, TO CTaauio CYLLKM NPOMYCKatoT,

obpaseL, NnoMeLaT B EMKOCTb, B3BELLMBAIOT U 3aMUCbIBAOT Maccy #i; , T;

- eMKOCTb C o6pasuom nomMeLwarT B MydenbHylo nedvb, npeasapuTesisHO
HarpeTyto Ao Temnepatypbl 625°C, n HarpesatoT B TeveHne ot 10 go 40 myH B
3aBMCMMOCTM OT Maccbl obpasua. Bpemsa Bbloepxkm nogdbupatoT Ha NPoOHOM
obpasue. [1na aToro NOBTOPSAKT Npoueaypy "HarpeB - BblAepxKa - OXNnaxaeHue -
B3BeLWMBaHMe" [0 NOoSlydeHns NoCTOSAHHOW MaccChl;

- Ona obpasuoB, BOMOKHO WM  MUHEpParnbHbIA  HAMOMHUTEMb KOTOPbIX
paspyLuaeTca npu temnepatype 625°C, gonyckaeTcs Mcnosnb3oBaTb TemnepaTypy
B AmanasoHe ot 500°C go 600°C B cooTBeTCcTBMM C TpeboBaHNEM HOPMATMBHOIO
AOKYMEHTA WM TEXHUYECKOW [OOKYMEHTauMM Ha BOSIOKHO WM MWUHEpParbHbIN
HanomnHUTENb. 3HaJYeHWe 3adaHHOM TemnepaTtypbl AOSPKHO MNoAAEepXMBaTbCA C
TO4YHOCTbIO £20°C;

- €eMKOCTb C 00pasuyoM Mocfne CXMraHua OCTYXalT B 3KCUKaTtope [0

TemnepaTypbl OKpPY>KatoLLEWN cpeabl, B3BELLMBAKOT 1 3annCbiBaOT Maccy #, T;
- HanNMBarOT B MEH3YPKY COSSIHYHO KUCIIOTY, UCXOAS U3 TOr0,4TO Ha OAMH rpaMm

OCTaTKoB 0Opas3La AOIPKHO NPUXOANUTLCA 5 CM3 COMsHONM KUCTOTbI;

- C MOMOLLbIO CTEKIISIHHOM Naroykym M3 eMKOCTU MeAarfieHHO A00aBnsiT B
MEH3YypKy obpasel nocne cxuraHus. TwaTernbHO nepemMelLMBaloT ANst MOSHOro
BCTYMreHMs obpa3sLa Nocre CxXUraHus B peakLuo ¢ CONsIHOM KUCIOTOM.

MNpumeyaHue - He gonyckaeTcs BbINNECKMBAHWE U3 MEH3YPKM MpU 3aKuUnaHuu,
Bbl3BaHHOM peakL el KUCNOTbl ¢ KapOOoHATHBIMU MUHEPanbHLIMU HANONMHUTENSAMU;



- MO OKOHYaHWK 3akuMnaHusa 3anonHsaT 3/4 eMKOCTWM BOAOW, TLUATENbHO
nepemMeLLmBaroT U nepenmBarT CMECb B MEH3YPKY.
[MpumeyaHue - B eMKOCTKN He OOMMKHO ocTaTbcAa obpasua nocne CXxuraHus;

- AONONHMUTENBHO A06aBnsAT 50 cm3 Boabl B MEH3YPKY;

- NMOMELLAIT BbICYLIEHHbIA W B3BELLUEHHbIN (MNbTP Ha Konby byH3eHa w
BKJTHOYAKOT OTCOC;

- CIMBAIOT KMUCIOTY N3 MEH3YPKM vepes unbTp B Konby byH3eHa Tak, 4YTobbl
BOJIOKHO OCTarioCb B MEH3YpPKE;

- NPOMbIBAKOT BOL4OW BOSIOKHO B MEH3YPKE;

- CNMBalOT BOOY M3 MEH3YPKWU yepe3 unbTp B kondy byHseHa Tak, 4ToObl
BOJIOKHO OCTarioCb B MEH3YpPKE;

- MPOMBbIBAIOT BOJSIOKHO 9TAHONIOM B MEH3YpKe, nepemelumBasl ero CTeKnsHHOM
Naro4ykou;

- CNMBalOT 3TaHon 4epe3 wmnbTp B konby byH3eHa Tak, 4TOOblI BOSIOKHO
OCTarioCb B MEH3YpPKE;

- NPOMbIBKY BOLOW 1N 9TAHOIIOM NOBTOPAOT 3-4 pasa;

- nocrne nocregHen nPoMbIBKM BOJSIOKHA 3TaHOM CNMBAKOT BMECTE C BOJSIOKHOM
yepes punbTp B KONGY ByH3eHa;

- ABaXabl MPOMbIBAKOT 3TAHOSIOM BOJIOKHO Ha (puIbTpeE;

- BbICYLLMBAIOT (PUIILTP 40 NOCTOAHHOWM MacCbl B BEHTUITMPYEMOM CYLLUUITbHOM
Lwkadpy npu Temnepatype 105°C 4o NOCTOSAHHOM Macchbl;

- dwmnetp ¢ ocTatkamn obpasua nocrne OoTAeNneHust  pPacTBOPUMOrO
MUHEpPAaribHOro HarosHUTENS OCTYXAaKT [0 TemMrepaTypbl OKpYXKatollero BO3ayxa,

B3BELLMBAIOT U 3aNnCbIBaOT Maccy #s, T;

- €CNM MUHepasnbHbI  HaMoNMHUTENb pPacTBOPSAETCA YacTUYHO WM He
pPacTBOPSIETCS B COSSIHOM KMUCIOTE U OCTaeTcsi Ha qwmnbTpe, TO, MCMNOoMb3ys MUHLET,
yoansiT BCe BOMOKHA C dwnbTpa, Mocne 4ero unbTp C HepacTBOPUMbIM

MUHeparbHbIM HanosHUTENeM B3BELLMBAIOT U 3anNUCbIBalOT MaccCy #ig , T.

MprmeydaHmne - Ecnv BONOKHO O4eHb KOPOTKOE, TO MOXET BO3HMKHYTb Npobrema
MONHOro OTAENeHNst ero 0T MUHeparbHOro HaMoNHUTENs Bpy4vHyl. B aTom cnyyae
MeTod, NPUBEAEHHbIA B CTaHO4apTe, He cnocobeH AaTh TOYHbIE 3HAYEHUs MacChbl
BOJOKHA 1 MUHEParbHOro HanonHUTerns.

5.5 ObpaboTka pe3ynbTaToB

5.5.1 Cxema A
CopaepkaHve BOMoKHa ##,, %, ANs Kaxgoro obpasua Bbl4McrsaoT no dopmyre

:Mmg,

g = Y @



roe #y - Macca eMKOCTH, T;
¥ - Macca eMKoCTU ¢ 06pa3sL oM Nocre CYLLKN A0 CXUTaHUS, T;
##3 - Macca eMKOCTM C 06pasLIOM MOCHe CXUraHus, T.

Ecrim obpaseu, cogepxuT netyuve BellecTBa, COoAepXaHue BOIoKHa #i, %,
BbIYUCIIAOT Mo chopmyrne

:Mmg, (2)
Mg — P

roe #y - Macca eMKOCTH, T;

#3 - Macca eMKOCTU C 06pa3LIOM NOCHe CXUraHus, T;

#1g - Macca eMKOCTM ¢ 0O6pa3Lom, Coaepallum rneTydne BeLLecTBa, T.
3a pesynkTaT NPYHUMAaT CPedHee 3HaYeHUe, BbIYUCIIEHHOE MO pesyrbTaTtam
OBYX UMK TPEX UCTIbITAHWA.

5.5.2Cxema b

CopaeprkaHve BOMoKHa #i,, %, ONA Kaxgoro obpasua, y KoToporo MyuHeparbHbIv
HanosIHUTEMb PACTBOPSAETCS NOMHOCTBLIO, BbIYMCIIAOT N0 opmyne
FHe — ¥R
gy, = ———2100 (3)
Mig —

E

rAe # - Macca eMKoCTH, T,
#i7 - Macca eMKOCTM C 0Bpa3L oM MOcCre CYLLUKU [0 CXUTaHus, T;
4 - Macca unbTpa nocrne CyLku, T,

75 - Macca wmnbTpa ¢ ocTaTkamu obpasua nocrie oTaeneHns pacTBOPUMOro
MUHeparbHOro HanonHuTens, T.
Ecnn obGpasel, y KOTOPOro MWHEparbHbI HaMoNMHUTEMb PacTBOPSIETCS

MONMHOCTbIO, COOEPXUT neTy4dune, coaepXaHue BOJIOKHa #y , %, BbIMMCIIAOT NO
doopmyrne

Filg — 2
my =—=—23100 (4)

g~



rAe # - Macca eMKoCTH, T,
4 - Macca unbTpa nocrne CyLKku, T,

#5 - Macca dwmnbTpa ¢ ocTaTkamu obpasLa nocrne oTAeneHUss pacTBOPMMOro
MUHEeparnbLHOro HanonHUTens, T;

#g - Macca eMKOCTU ¢ obpasLom, cogepxalmm netyyme BeLwecTsa, I.
Ecrnv MuHepanbHbIM HanomHUTEmNb, He pPacTBOPUMbIA B COJSIAHOW KUCIOTE,

OCTaeTcs Ha urbTpe, CoaepXXaHne BONMOKHa #i , %, BbIYUCTIAIOT No dropmyrie

=57 % 10
my =y

iy,

(5)
roe #y - Macca eMKOCTH, T;

#7 - Macca eMKOCTU C 06pa3LoM nocre CyLKN A0 CXUraHus, T;

#5 - Macca dwmnbTpa ¢ ocTaTkamu obpasLa nocrne oTAEeneHUss pacTBOPMMOro
MUHEeparnbLHOro HanonHUTens, T;

#7 - Macca unbTpa ¢ HepaCTBOPUMbIM MUHEPASTbHBLIM HAMONHUTENEM, T.
Ecrm oOpasey cogepxuT netydne U MUHeparsibHbl  HanoSIHUTENb, He
pacTBOPUMbIA B CONSAHOW KUCIIOTE, OCTaeTCHa Ha dumnbTpe, cogepXaHne BOJSIOKHA

#i, , Y0, BBIYMCIAOT No doopmyre

g R
Mg —Hy

)

B (6)
roe #y - Macca eMKOCTU, T;

#5 - Macca dwmnbTpa ¢ ocTaTkamu obpasLa nocrne oTAeneHUss PacTBOPMMOro
MUHEeparnbLHOro HanonHUTens, T;

#1g - Macca eMKOCTM ¢ 00pa3Lom, CoaepXallum NeTydne BeLLecTBa, I;

#7 - Macca mnbTpa ¢ HePaCTBOPMMbIM MUHEParbHbLIM HaMONHUTENEM, T.
Ecrm obpaseu, y KOTOPOro MUWHeparbHbI HamnofHUTENb PaCcTBOPSIETCS

MOSIHOCTbLIO, TO COAEpPXaHWe MUHeparnbHOro HanosnHuTens #:, %, BbIYUCIIAIOT MO
doopmyre

s 100, (7)
TR HEETHY

P;J-S'I_[:



rAe # - Macca eMKoCTH, T,
#i7 - Macca eMKOCTM C 0bpa3L oM MOCre CYLLUKU [0 CXUTaHus, T;
#i3 - Macca eMKOCTM C 00pa3sLoM Nocre CxXUraHus, T;
4 - Macca unbTpa nocrne CyLKku, T,

75 - Macca wmnbTpa ¢ ocTaTkamu obpasua nocrie oTaeneHnss pacTBOPUMOro
MUHEepanbLHOro HanonHuTens, T.

Ecnn obGpasel, y KOTOpPOro MWHEparbHbI HaMoNMHUTEMb PacTBOPSIETCS
MONMHOCTBLIO W COAEPXUT IEeTydne BelwecTBa, TO coaepXaHue MUHEeparbHOro

HanonHuTens #, , %, BbIYUCSIOT NO dopmyre

'WE_'WI_mj_mdl 100, (8)
T I R |

P;J-S'I_[:

rAe # - Macca eMKOCTH, T,
#i3 - Macca eMKOCTM C 00pa3suoM Nocre CXUraHus, T;
4 - Macca unbTpa nocre CyLKku, T,

#5 - Macca dwmnbTpa ¢ ocTaTkamu obpasLa nocrne oTAEeneHUss PacTBOPMMOro
MUHEeparnbLHOro HanonHUTens, T;

#g - Macca eMKOCTu ¢ obpasLom, cogepxalmm netyyme BeLecTBa, I.
Ecrv MuHepanbHbIM HanomHUTEmNb, He pPacTBOPUMbLIA B COJSIAHOW KUCIOTE,

oCTaeTcs Ha urnbTpe, coaepXXaHne BOrNoKHa ##; , %, BbIYUCNAIOT Mo dopmyne

H%_P?ﬂ_mj_ﬂg? 100, (9)
L B I Bt |

P;}S'B:

roe #y - Macca eMKOCTH, T;
¥ - Macca eMKoCTU ¢ 06pasL oM Nocre CYLLKN A0 CXUTaHUS, T;
#¥3 - Macca eMKOCTM C 06pasLIOM MOCHe CXUTraHus, T;

#5 - Macca dwmnbTpa ¢ ocTaTkamu obpasLa nocrne oTAEeneHUss PacTBOPMMOro
MUHEeparnbLHOro HanonHUTens, T;

#7 - Macca unbTpa ¢ HepaCTBOPUMbIM MUHEPASTbHBLIM HAMONHUTENEM, T.
Ecnn obpasel cogepxut netydne BewecTBa U MUHEparbHbIA HaMomHUTENb,
HepacTBOPUMbIN B COSIAHON KUCIIOTE, OCTAEeTCA Ha dmIbTpe, coaepxaHmue BOSIoKHa

#iy , Y0, BBIYUCTIAIOT MO dropmyrie



o N v (10)
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roe #y - Macca eMKoCTU, T;
#3 - Macca eMKOCTU C 06pa3LIOM NOCHe CXAraHus, T;

#5 - Macca dwmnbTpa ¢ ocTaTkamu obpasLa nocrne oTAEeneHUss PacTBOPMMOro
MUHEeparnbLHOro HanonHUTens, T;

#g - Macca eMKOCTU ¢ 06pa3L oM, cogepKallm NeTyvme BELLeCTBa, I.

5.6 NMpoTokon ncnbiTaHUA

[MpoTOKON NCNbITAHUN OOSPKEH BKIIOYATL B Ce0S:

- cBegeHnsa 06 obpasuax, npMBeaeHHbIE B akTe oTbopa 06pa3sLoB;

- HAUMEHOBaHME OpraHM3auun, NPOBOAUBLLEN UCMNbITAHUE;

- faTy NpoBeaeHNst UCMNbITaHUN;

- cBeeHnsa 06 ycrnoBuAX UCMbITaHUS;

- CXeMy UCNbITaHUK;

- YUCIIO UCNbITaHHbIX 06pPa3L,0B;

- pasmepsbl u/unmn maccy 06pasLoB;

- TemnepaTtypy CxuraHusl, ecnm oHa otnmyanach ot (625+20)°C;

- coaepXaHme BOSIOKHa;

- cogepXaHme MUHeparnbHOro HaNONMHUTENA NPU UCMNbITaHUK MO CXeme b;

- NoApPOBHY0 MHpopMaL st 0 NMIOOOM OTKIOHEHUN, MNOBIMSIBLUEM Ha pe3yrbTarT;
- HanNM4ne HepacTBOPUMOIro MUHepParibHOrO HANOSNHUTENS;

- npobrnemMmbl Npu pPy4HOM OTAESNIEHMM BOSIOKHA W HEepacTBOPEHHOrO

MUHEpParbHOro HanosTHUTENS.

6 MeTop onpeneneHunsa npeaeribHOU
TeMnepartypbl 3KCNslyaTtauum oceBbIM
BblaeprmBaHuem 3 6eTtoHa

6.1 O6wme nonoxeHus

6.1.1 Meton npegHasHayeH ONA onpederieHns npederbHoOM Temnepartypbl
aKcnnyaraumm rnocpeacTBOM BHELUHEro TemnepaTtypHoro Bosgencteus Ha AKI,
YCTaHOBIEHHYIO B BETOH, C nocregylowmM onpeneneHveMm npegena npoYyHoCTU
cuenneHus ¢ 6eToHoM.



6.1.2 [na cpaBHUTENBHOMO COMOCTaBSfIEHNSA  Pe3ynbTaTOB  UCMbITaHUN
OOQHOBPEMEHHO C OCHOBHbIMM oObpasuamu [OO/DKHbl  ObiTb  UCMbITaHbl B
cooTBeTcTBUMN C TpeboBaHuammn TOCT 32492 (pasgen 8) KOHTpOsbHble 0bpa3ubl B
NCXOOHOM COCTOSIHUMN.

6.2 O6pasubl

6.2.1 O6pa3ubl AKI ans ucnbiTaHMin 4omwkHbl 6bITb 0TOGPaHbl B COOTBETCTBUM
c TpeboBaHuaMHM pa3gena 4.

6.2.2 O6pa3subl AKIT ans ucnbiTaHUss OOIMKHbI COOTBETCTBOBATL TPeboBaHUAM
[OCT 32492 (pa3gen 8).

6.2.3 B 6eToHHOM Kyb6e unn umnmHape ycTpanBaeTcs OTBEPCTME AN YCTaHOBKU
Tepmonapsbl Ha yyacTke AKTT, nmetowem cuensneHne ¢ 6eToOHOM.

6.2.4 OnbITHbIE 06pa3Lbl Nepes UCMNbITaHUEM BblOEPKMBAIOT B COOTBETCTBUN C
TpeboBaHmsammn FTOCT 12423.

6.3 Annapatypa

6.3.1 UcnbiTaTenbHaa mawmHa no [OCT 28840, obecnevnBatoLLas:

- HarpysKy, npeBbilLAlOWYd MNPOYHOCTL oObpasua npu MCNbITaHUSX Ha
KOHTPONMPYEMbIN NOKa3aTesb;

- U3MEpPEHNE Harpy3sku ¢ norpeLuHocTbio He 6ornee 0,5%.

6.3.2 lNpucnocobneHne ans Harpeea obpasua, obecneuymsaroLLee:
- paBHOMEPHOE BO3pacTaHne TemnepaTypbl;
- nogaepxaHve 3agaHHon Temnepatypbl B ananasoHe ot 20 go (200£2)°C.

6.3.3 Tepmonapbl, MOOKMIOYEHHbIE K TEPMOKOHTPOSEepY OS1IA U3MEpPeHus u
KOHTPONS TemnepaTtypbl B 6eToHe.

6.4 NMpoBepeHne UcnbITaHNA

6.4.1 Ha GeTOoHHbIN KYO mnn uunMHAp ycTaHaenuBatoT npucrnocobrneHne ans
HarpeBa unn yctaHaeMBaloT B NPUCNocobieHne Ansa Harpesa.

6.4.2 Tepmonapy NogKMoYaT K TEPMOKOHTPOSIIEPY.

6.4.3 BknoyaT npucnocobneHne Ond HarpeBa M HarpeBawT obpasel co
CKOpOCTbIo He bonee 5°C/MyH oo Temnepatypsbl (60+2)°C, ecrnm nHoe He yKa3aHo B
HOPMaTMBHOM [OOKYMEHTEe WM TexHu4eckonm [okymeHTauum Ha AKIl wvm B
nporpamMmme MCrbITaHUN.
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6.4.4 Bpewmsi, Heobxognmoe onst nporpeBa obpasua 4o 3agaHHOM Temnepartypsl,
OOIPKHO ObITb NpeaBapuTEnbHO ONpeadeneHo ¢ NOMOLLB obpasua-cBuaeTens,
MNOBTOPSIHOLLErO KOHCTPYKLINIO o6 pasLa u CHabXXeHHOro TepMornapoun.

6.4.5 locne HarpeBa OO0 3agaHHOM TemnepaTypbl obpasel, UCMbITbIBAKOT B
cootBeTcTBUM C  TpeboBaHnammn [OCT 32492 (pasgen 8). 3anucbiBaroT
Temnepatypy Ha ydyacTtke AKI1, umetoem cuenneHne ¢ 6eToHOM.

6.5 ObpaboTka pe3ynbTaToB UCNbITAaHUN

6.5.1 O6paboTKy pe3ynbTaToB UCMNbITAaHUIK CrieqyeT NPOBOAUTL B COOTBETCTBUM
¢ TpeboBaHuamn [OCT 32492 (pa3gen 8).

6.5.2 Pe3dynbTaTr UCnbITaHUA CYUTAIOT YOOBMETBOPUTENbHBLIM, €CIN NOSTyYeHHOe
3HayeHue npoyHocTu cuenneHns AKI c 6etoHom 6onee 10 Mla.

6.6 NMpoTokon ncnbiTaHUM

[MpoTOKON NCNbITAHNN OOSPKEH BKIIOYATL B CE0S:

- cBegeHnsa 06 obpasuax, NnpMBeaeHHbIE B akTe oTbopa 06pa3sLoB;

- HAUMEHOBaHME OpraHM3aLun, NPOBOAUBLLEN UCMNbITAHUE;

- faTy NpoBeaeHNsT UCMNbITaHUN;

- cBeeHnsa 06 ycrnoBUAX UCMbITaHWUIA;

- HOMVHanbHbIN AMaMeTp U Nowaab NONepeyYHoro CeYeHus;

- cBefeHusi o 6eToHe: cocTaB U NOABMXHOCTb BETOHHON CMEecK, MPOYHOCTb Ha
cxatune obpasuoB 6eToHa B Bo3pacTe 28 CyT;

- cBegeHust o AKT, npvBedeHHble B akTe oTbOopa obpasuoB Ha UCMbITAHUS:
npegen MNpOYHOCTM MNPU PacTSXKEHUAM U MOAYMb  YNPYroCcTW, reoMeTpudeckmne
pa3mepbl ONbITHbIX 00pa3yoB, AnnHy AKI1, cBa3daHHOrO ¢ BETOHOM;

- 3HAYEHUs1 U3MEPSEMbIX XapakTEPUCTUK ONA Kaxaoro onbITHOro o6pasua;

- 3HaJYeHNs XapaKTepUCTUK Kaxaoro obpasua, MnosfyyvyeHHble npu obpaboTke
pe3ynbTaToB UCMbITaHWUS;

- CpeHne 3Ha4YEHNsT XapakTEPUCTUK U pesyrbTaTbl CTaTUCTUYECKOM 00paboTku
NOMNYyYEHHbIX JaHHbIX;

- BUA paspylleHus, guarpaMmmy "HanpsbkeHue cuenseHnst - npockarb3biBaHune"
Ans Kaxgoro obpasuya;

- CBeeHns o cneumanmcTax, NPoBoAMBLLMX UCMNbITAHNUSA, N NX NOAMUCHI.

7 OnpepeneHune KoahdunyumeHTa IMHENHOTIO
TensnoBOro pacwupeHus n temnepartypbil
CTPYKTYPHOIO CTEeKNI0BaHUSA
TepMmoaunaToMeTpuyeckKum mMetToaom
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7.1 O6bwme nonoxeHus

MeTon ycTaHaBnMBaeT MOPAOOK onpeneneHnss KoadpdumumnmeHTa IMHEWHOro
TENSIOBOro pacwmpeHnss u Temnepartypbl cteknoBanHna AKI npu ucnonb3oBaHum
avrnartomeTpa UM TepMoMexaHN4eCcKoro aHanmsaTopa.

3meHeHne pasmepa obpasua onpedendtoT Kak (PyHKLM OT TemnepaTtyphbl, a
M3 nosiydeHHon npu atom KpueBon TMA onpenenstoT KOIPPUUMEHT JITMHEWHOro
TENIOBOro pacLumMpeHns n temnepatypy cteknosaHnsa AKTI.

[MpumeyaHus

1 [onyckaeTca wucnosnb3oBaTb MeToh AudddpepeHuman-HOM CKaHMPYOLLEN
KaropumeTpun npu COOTBETCTBYIOLLEM annapaTtypHOM OCopMIIeHUN U MONy4YeHnn
afekBaTHbIX COMOCTaBMMbIX pe3ynbTaToB Ha 3TarnoHHbIX 06 pasuax.

2 [1na oueHkn npegenbHon Temnepatypbl akcrnnyatauum AKI Ha nponssoacTee
AOrnycKaeTca onpefendrtb TepMOMeXaHU4ecKMM MeToOOoM, MNpuBeLEeHHbIM B
npuroxxeHnn A.

7.2 AnnapaTtypa u matepuanbl
TepmogunatomeTp nobon mapku, obecnevnBaroLLMI:
- onpegeneHne KoaddmuMeEHTa JIMHEMHOrO TEMSIOBOMO pPacLUMPEHUs & C

norpeLHocTbo He Gonee 1-10-7°C-1 (K-1);
- paboTy B peXvMe CXaTust Ui GECKOHTAKTHLIM METO/IOM.

7.3 O6pa3ubl

7.3.1 Obpa3subl OOKHbI ObITb OTOOpPaHbl B COOTBETCTBUMM C TpeboBaHUSMU
pasgena 4.

7.3.2 O6pasey Ans ucnblTaHMW OomkeH 6biTb AnnHon ot 5 go 10 mm.
[onyckaetca wucnosnb3oBaHve 06pa3LoB APYrMx pasMepoB B COOTBETCTBUM C
MHCTPYKUMEN M3rOTOBUTENA annapaTypbl, YTO crieqyeT ykasbliBaTb B MPOTOKOSE
ncnbiTaHMn. Topubl o6pa3sua Ana UcnbiTaHU AOIPKHLI ObITh NapannenbHbl. Nepen
NCMbITAHNEM PEKOMEHAOYETCA OTMETUTb OpUEHTauuio obpasua Mo OTHOLLEHUIO K
HanpasneHnto 06paboTku (nonepeyHoe, NPOAOSIbHOE UK Apyroe).

7.3.3 Ecnn B HOpMaTMBHOM OKYMEHTE UM TEXHUYECKOW OOoKYyMeHTauun Ha AKTT
HET OpYyrMx ykaszaHum, UCMbITbIBAOT HE MeHee Tpex obpasLioB.



7.4 NpoBeaeHne NcnbITaHUA

YcTaHaBnMBalT  HEHarpyXeHHbl  U3MEepUTErNbHbIN  30HO, Ha  BEPXHIOK
NOBEPXHOCTb obpasua. [lpunaraloT K  U3MEPUTENbHOMY  30HOY  Harpysky,
obecrneymBaloLly0 YCTOMYMBLIM KOHTaKT obpasua C AaTyukoM nepemMeLleHun.
PekomeHayemasi Harpyska gorpkHa co3gatb gasneHue (4,0+0,1) klMa. MNMpu ycnosun,
YTO BSIMSAAHME Harpy3ku Ha M3MepseMbli NnokasaTesnb NpeHedpexmMmo marno, MoryTt
ObITb NCMOMb30BaHbI 4pYyrMe HarpysKku.

HarpeatoT obpaseL co ckopocTbio He 6onee 1°C/MUH.

3anucbiBaloT KpuByto TMA gns obpasua Aana ucnbiTaHus (3aBMCUMOCTb
N3MEeHeHNa AMHbl obpasua Anga UCnbITaHus OT TeMnepaTypbl).

[Mpn Tex xe ycnoBusix 3anucbiBaloT KpuByto TMA Ons 3TanoHHoro obpasua ¢
N3BECTHbIM CpeaHUM KOI(PMUNEHTOM JIMHEMHOIO TEMSIOBOMO pPacLUMpPEHnsa u
ANMHON, NPUBNN3UTENBHO paBHOW AnMHE obpasua ANg UCTbITaHWS.

[MpumedaHne - KWcnonb3oBaHve obopynoBaHus, KoTopoe obecnednBaeT
NpsiMOe M3MEpPEeHne pasHOCTM ANMMH obpasua Ans UchbiTaHUMa U 3TarloHHOro
obpasua, He aBnsieTcs 0ba3aTenbHbIM.

7.5 ObpaboTka pe3ynbTaToB

7.5.1 KoacbdmumeHT nuHerHoro Tennosoro pacwmpenus &, °C-1 (K-1) npu
Temnepartype T BblYMCIAT, ucnonb3ys kpumesyto TMA (cM. pucyHok 7.1), no

doopmyrnie

L
M (11)

roe dL - usmeHeHve annHel obpasua ans ucnblTaHna npy Temnepatype T, MKM;

dT - nsmeHeHue Temnepatypbl ucnoitaHus, °C (K);
Lp - onvHa obpasua ons ucnoltaHus npyn temnepatype 23°C, MKM.

7.5.2 BbluMcrieHne & npou3BOAST C TOvHocThio go 1-10-7°C-1  (K-1)
OTOEenbHO AN Kaxgoro obpasua Ana ucnbiTaHua. 3a pesynsTaT UCMbITaHus
MPVHUMaIOT CcpedHeapudMETUYECKOe 3HadyeHne & [ONA OTAeNbHbIX 06pasLoB,

okpyrnvB go 1-10-8°C-1 (K-1).

PucyHok 7.1 - KpuBasa TMA



OnuHa L, MEM

A

(dL/dT),

(dL/dT),

[
Temneparypa T, °C (K)

PucyHok 7.1 - Kpueas TMA

B cny4ae nposiBneHust Ha gnarpamMme 30Hbl nepexoaa nosiMMepHoOn MmaTpuubl 13
CTEKNoobpasHOro COCTOAHMS B AN1AaCTUYHOE BbIYMCHSIOT KO3IGMUNEHT SIMHENHOIO

TernJioBoro pacwumpeHunsa 4o 1 nocrie repexoaa.

7.5.3 OnpeneneHne cpegHero KoadduumeHTa
pacwmpeHusa & (Cxema A - onpegerneHne 6e3 aTanoHHoro obpasua).

JIMHENMHOIO  TEenJsioBOro

7.5.3.1 CpeaHuit KoahdULIMEHT NMHENHOTO TEMMOBOro pacumperus &, °C-1 (K

-1), B ycTaHOBNEHHOM WHTepBane Temnepatyp 7] W 73 BbIYMCNAT, UCMOMb3Ys
kpmeyto TMA (cM. pucyHok 7.2), no coopmyrne

= AL
roe &4 - U3MeHeHue OnvHbl obpasua Ana UCMbITaHUs B rpaHuuLax WMHTepBana
Temneparyp, MKM;

AT - npupalleHne Temneparypbl oT 7 K 75, °C (K);

Lp - onvHa obpasua ons ucnoltaHus npyn temnepatype 23°C, MKM.
BoibupatoT gBe Temnepatypsbl 1 BbluncnaT 47, °C (K), no dopmyne

AT=T-T, (13)



rae 75 - BepxHAd rpaHvua nHrepsana Temnepartyp, °C (K);
7] - HWKHAA rpaHuua nHTepsana temnepatyp, °C (K).

7.5.3.2 OnpegenaloT COOTBETCTBYKOLLEE W3MEHeHWe [OnuHbl obpasua ans
ncnoitTaHna A7, ucnonb3ya kpusyro TMA.

7.5.3.3 BbluncnawT cpeoHeapudMeTndeckoe 3HayeHue T AOnS KaXgoro

obpasua Ansa UcnbiTaHns ¢ To4HocTblo Ao 1-10-7°C-1 (K-1).

7.5.3.4 Bblumncnawt cpegHeapudMeTMyeckoe 3HavyeHue T ON19 OTAerbHbIX

obpasLoB ¢ To4HoCcTbi Ao 1-10-6°C-1 (K-1).

B cnyyae nposiBneHusi Ha AvarpamMme 30Hbl nepexofa NorMMepHor MaTpuLbl U3
CTEKNooGpasHOro COCTOSIHUS B 3M1ACTUYHOE BbIYMCTISIOT KOIMULNEHT NIMHENHOrO
TENOBOro paclLMpeHrst 4o M Nocrie nepexoaa.

PucyHok 7.2 - OnpegeneHue cpenHero KoadpdpuumeHTa
JINHENHOrO TeNnsI0BOro pacLumpeHus

Hrwsa L, mem

'

-
Temnepatypa T, “C (K)

PucyHok 7.2 - OnpepneneHve cpegHero KoaddpuumeHta nMHEMHOro TensioBoro
paclumpeHnsa &

7.5.4 OnpepeneHne cpedHero KoaddumumeHta  JIMHEMHOrO  TEMSIOBOrO
pacwmpeHus & (Cxema b - onpeaeneHve ¢ 9TanoHHbIM 06pasL,om).



7.5.4.1 CpeaHuit KoahdULIMEHT NMHENHOTO TEMMOBOro pacmperus &, °C-1 (K
1), B ycTaHOBNEHHOM MHTepBarne Temnepatyp I u 75 BbIMUCISIOT NO dhopMyre
AL =MLy o
—t &5,
L(5-17)

= (14)

roe AL - M3MeHeHne ANvHbI obpasua ANa MCNbiTaHUs B FpaHuLax WHTepBana
Temnepartyp, MKM;

AL, - W3MeHeHWe [OrMHbI 3TaroHHOro obpasua B rpaHuLax WHTepBana
Temnepartyp, MKM;

Lp - pnvHa obpasua gns ucnoitaHus npyn temnepatype 23°C (296 K), MKMm;
&, - BblYMCIIEHHOE 3Ha4YyeHue cpefHero KoaddmumneHTa IMHENHOro TEnsoBoro

pacLLMpeHns 3TarnoHHoro obpasua B nHTepaarne temneparyp, °C-1 (K-1).

7.5.4.2 3Ha4yeHVe T BbIYUCIIAIOT ANA Kaxkaoro obpasua ¢ ToYHOCTbio Ao 1-10-7
°C-1 (K-1). BbluncnsawT cpeaHee apudpmeTnieckoe 3Ha4YeHUn T Ans oTaernbHbIX

obpasuoB, okpyrnme ero go 1-10-6°C-1 (K-1).

B cnyyae nposiBneHus cTeknoBaHus obpasua Ans MUCNbITaHus!, BbIYUCTIAOT
cpegHn  KOOAMUMEHT JIMHEMHOrO TEMSOBOro pacluMpeHusi OO0 W nocre
CTEKJIOBaHUA.

[MpumeyaHus

1 B kayecTBe 3TarnoHHOro obpasiua pekoMeHOyeTCs UCMonb30BaTb KBapL Umu
KOpYyHA.

2 Ecrnv vcnonb3yoT npubopkl, obecneunBarome M3MEpeHne pasHOCTU ANVH
obpasua ons ucnbiTaHUa M 3TaroHHOro obpasua, To AF - 3TO pasHOCTb ASMH

obpasua Ana ncnbiTaHus 1 aTanoHHoro obpasua, a &5, paBHO Hymo. L OorkHa
OblTb OANHaKOBOM A58 obpasLa AN UCMbITaHUS U 3TanoHHOro obpasLa.

7.6 OnpepgeneHne TemnepaTtypbl CTPYKTYPHOIO CTeKITOBaHUA



7.6.1 Temnepartypy CTPYKTYPHOrO CTEKNOBaHNA OMNpenenstoT Kak TO4Ky
nepeceyeHnsa KacatesbHbIX K kpuBo TMA [0 1 nocne cTekroBaHusa (CM. pUCYHOK
7.3).

[pymeyaHue - BKCTpanonMpoBaHHaa HadarbHasg Temnepartypa CTPYKTYPHOro

CTEKNoBaHusA .4 W 3KCTpanornMpoBaHHas KoOHe4YyHas Temnepartypa CTPYKTYpPHOro

cTeknoBaHus 7.2 MOryT ObITb onpedeneHsbl u3 auddepeHumansHon kpuson TMA
(ATMA) Kak TOYKM nepeceyeHUss KacaTenbHOM K Toyke wu3rmba C
9KCTpanonmpoBaHHON 6Ga30BOM fMHUEN Nepen CTPYKTYPHbIM CTEKMOBaHWMEM U C
9KCTpanonmpoBaHHoNn ©a3oBOW JIMHWEN MNOCME CTPYKTYPHOMO CTEKroBaHUA
COOTBETCTBEHHO. Pasmep obracTn CTPYKTYPHOIrO CTEKIOBaHWUS OnpenensitoT Kak

T-I;TE _TT:TI .
PucyHok 7.3 - OnpepneneHue TeMnepaTypbl CTEKIIOBaHUSA

OnuHa L, sMem dLidT
| A

Kpusas OTMA

Kpweaa TMA

B
Temnepartypa T, *C (K)

PucyHok 7.3 - OnpegeneHne TemnepaTypbl CTEKIIOBaHUA

7.6.2 OndpdpepeHumnanbHbi KO3MUUNEHT JNIMHENHONO TEMSIOBOrO pacLuMpeHus

a, °C-1 (K-1), ona moGoro M3 Tpex pasmepoB obpasua npu MOBbILLEHUN
TemnepaTypbl ¥ NOCTOAHHOM [aBMEHNN BbIYUCTAOT No dopMyre



dr
dp 1 _ g ¥ 1

(@Tply 9T Iy
dT , (15)

rae dL - nuameHeHune pasmepa obpasua 3a Bpemsi df npy NOCTOSAHHOM AaBNeEHUN p;
dT - wn3ameHeHune Temnepartypbl 3a Bpems df BpeMeHn npu MOCTOAHHOM
AaBrieHun p;

7=

Lp - pasamep obpasua gns mucnoitaHusa npu temnepatype 23°C (296 K) no ocu
N3MEPEHUS, MM.

7.6.3 BbluncngaioT ycpedHeHHyH Temnepatypy CTPYKTYPHOro CTEKIIOBaHUA C
ToyHocTbio A0 +0,1°C ana kaxgoro obpasua, 3aTeM BbIYUCAKOT cpeaHee OT 3TUX
3Ha4YeHUN 1 OKPYIMAT 40 Lernoro Yymucna

i _T-i+T2

VOPEMHEHHAT — o,

(16)

rae 74 - BepxHasa rpaHvua nHtepsana temnepatyp, °C (K);

71 - HWXHAA rpaHuua HTepsana Temnepatyp, °C (K).

[pymeyaHue - 3ameHas B popmynax (14) n (15) sHavyeHne annHbl obpasua Ha
ero oobem nonyyarT gudpepeHumnanbHblin U cpegHun KoadpunumeHT o6 beMHOro
TENSI0BOro pacLUMpeHst COOTBETCTBEHHO.



7.7 NMpoToKon UcnbiTaHUA

[MpoTOKON NCNbITAHUN OOSPKEH BKIIOYATL B CE0S:

- cBegeHnsa 06 obpasuax, npMBeaeHHbIE B akTe oTbopa 06pa3sLoB;

- HaAMEeHOBaHWe opraHM3aunn, NPOBOAUBLLEN UCTbITAHUE;

- faTy NpoBeaeHNsT UCMNbITaHUN;

- cBeeHuna 06 ycrnoBusax, Npun KOTOPbIX NPOBEAEHbI UCMbITaHUS;

- TUN NCNOSb3yeMoro odopyaoBaHus;

- hopmy 1 pasmepbl UISMEPUTESNBHOIO 30HA3;

- MaTepuarnbl, UICNosb3yemMble 55 KarmbpoBKN, 1 MOSyYeHHble 3HaYEHWS;

- YCIOBUSI MpPOBELEHMS UCMbITAaHUN (CKOPOCTb HarpeBa; MCMoSb3yeMbl ras;
CKOpPOCTb MNOTOKa rasa; Temnepatypy W Bpems TepmMoobpaboTku, uHTepBars
TemnepaTyp, B KOTOPOM MU3MEPSASCA CpeaHUn KOSMLMEHT NIMHENHOIO TErnsioBOro
pacLUMpPeHnst; ycpeaHEHHYO TeMnepaTtypy);

- faHHble 06 ncnonb3yemMom 3TarioHHOM obpasLe;

- 0603HaYEeHNA N3MepPSIEMbIX XapakTEPUCTUK A8 Kaxgoro obpasua;

- 3Ha4YeHns onpeaendemMblX XapakTEPUCTMK Kaxaoro obpasua, nosly4eHHble npu
obpaboTke pesynbTaTtoB UCNbITaHUS;

- CpefHve 3HavYeHns, CTaHaapTHOE OTKIOHEHNE onpeaenaemMblX XapakTepUCcTUK
N pesynbTaTbl cCTaTUCTUYECKON 06PaboTKN NOMYYEHHbIX AaHHbIX;

- CBeeHuna o creunanncTax, NpoBOAMBLLNX UCMbITAHUS, U UX NOLMNCMK.

8 MeTop onpeneneHnsa NpoaosibHOU
NOPUCTOCTU

8.1 O6wme nonoxeHus

MeTog wvcnbiTaHUM nNpeoHas3HavyeH AOna  oueHkn uenoctHoctn AKIT wu
yCTaHaBMBaeT NopsaaoK onpeaeneHns NPOHUKHOBEHUS XUOKOCTU C Kpacuternem B
ee NPoaOSIbHOM HarpasieHuw.

PesynbTatbl WUCMbITaHWA 3aBUCAT OT Tuna W pas3mepa obpasuya, Tuna
NPOHMKAILLEro BELLECTBa, ero BA3KOCTU, BPEMEHN BbIOEPXKKN N T.1.

[MpumedaHne - B nonepeyHom ceyeHun obpasua MoryT 6biTb OBHapyXeHbl
paccrioeHnd, NpoaosibHble HenpepbiBHbIE NMYCTOTbI UK MOSIOCTU MEXOY BOFIOKHOM
WM Xe BCe YyKasaHHble gedekTbl. CrnydyarHbiM o6pa3om yrnoMmsiHyTble OedeKTbl
BO3MOXHO YCTaHOBUTb B XO4e LAaHHOro UCMbITaHWsA, HO, KaK MpaBumo, npu 3ToMm
TpebyeTcsa NPOBECTU AONOSHUTENBbHbLIE UCMNbITaHWS.

[MpOLOSIbHYIO MOPUCTOCTL OMNpPenenstoT nyTem KOHTpons npoHukanna B AKITI
NPOHUKAKLLEN XNOKOCTU C Kpacutenem. [NpoHukaHne dmKCUpYoT B Buae MNATEH
NN TOYEK, OTODpaXxaemblX Ha MPOTUBOMONIOXHOM CYXOM Topue obpasua.

8.2 Annapatypa v matepuanbl

8.2.1 lNpoHuKatowas XMaKkocTb ¢ Kpacutenem (Hanpumep, 0,25%-HbI pacTBop
doykcrHa, pacTBopeHHoro B aTunosom cnmpte no FOCT 18300).
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8.2.2 YnbTpadmoneToBbiv UICTOYHMK CBETA, €CIM UCTMONb3YIT (orlyopecL,eHTHYHO
MPOHUNKAILLYHO XXNOKOCTb.

8.2.3 Kamepa ana nsydeHns cnyopecLeHTHbIX NATEeH Ha obpasuax.
8.2.4 BbITshkKa 4S9 yCTpaHEeHWs NapoB MPOHMKaoLWEN XUOKOCTU.

8.2.5 CrekndHHasi eMKOCTb ASid MpOHUKalLWen XuakocTu. PekomeHngyeTcs
MOMECTUTb B €EMKOCTb TOHKMKW, ryb4yaTbln MaTepuar, Ha KOTOPOM MOXHO
pasmMecTuUTb obpasLbl.

8.2.6 CekyHOooMep mnv Opyron npubop Ans U3MepeHusa MNPOAOSPKATENBHOCTU
NCMbITaHUS.

8.2.7 YBenuuntenbHoe CTEKII0 C NATUKPATHbIM YBENMMYEHUEM ANS BbISIBIIEHUS
MEnKMX oryopecLLEeHTHbIX NATEH UMM TOYEK Ha NOBEPXHOCTM 0OpasLIoB.

8.3 O6pa3ubl

8.3.1 Ob6pasubl AOIKHbI ObITb OTOOPaHbl B COOTBETCTBUMM C TpeboBaHUSMU
pasgena 4.

8.3.2 Ha ob6pasuax AKIl onpegensioT mMecTa Ans NPOBEeOEHUS WUCMbITaHUN,
KOTOpble OOMKHbI BbITb PacnonoXeHbl Criy4arnHo BAOMb MHUKM AKT.

8.3.3 Obpasubl 4ns UcnbITaHUA N3roTaBMBaKOT ASIMHOM 25 MM B KONMYECTBE HE
MeHee 3 LUT. Ha Kaxkgyto cepuio.

8.3.4 Topubl 06pa3LoB OOIMKHBI UMETL POBHYIO MMAaAKYH MOBEPXHOCTb.
8.4 NpoBeaeHne UcnbITaHUN

8.4.1 ToHkun rybyaTtbln MaTepuan ykrnaablBaloT Ha AHO CTEKMSHHOW eMKOCTU
Ana  ukcaumm, paBHOMEPHOIO YBII@XHEHUSI HWXKHEW MOBEPXHOCTM 00pasuoB U
CHWKEHNA BOBJIEYEHNA BO3ayXa.

8.4.2 Tpebyemoe KOMMYECTBO pacTBOpa KpacuTens HanmeBawT B cocyn W
norpyatoT obpasubl Ha rybunHy 3 MM, YCTaHOBSIEHHbIE HA ryd4aTomM martepuarne.

8.4.3 YcTtaHaBnuBaloT Bce obpasubl Ha Topel A0 MMybuHbl MPOHMKAaOLWEN
XMOKOCTW, yKa3aHHOM B 8.4.2, 1 QMKCUPYIOT Havaro BPpEMEHN HAaXOXOEHNA Kaxooro
obpasua B NpoHUKalLWen »naKocTu. [pn OOQHOBPEMEHHOM WCMbITAHUN MeHee
lecTn obpasyoB CUYMTAKOT, YTO BCe 0Opa3subl ObiM NOrpyXeHbl B MPOHUKAKOLLYHO
XMOKOCTb 3a oavH pas. [Npyn ogHOBpPEMEHHOM UCMbITaHMM Bonee wecTn o6pasLoB
Heobxoaumo cobnogate WHTepBan 30 ¢ mMexay nomeweHnem obpasuoB B
MNPOHMKAIOLLYIO XUOKOCTb.



8.4.4 lMorpyxatoT obpasubl TakuMm o0Bpas3omM, YTOObl UX HMKHAS MOBEPXHOCTb
conpukacanacb C Kpacuternem nog npsMbIM YoM K OnopHon rybke. [Ond
ONTUMAaribHOrO KOHTaKTa MOBEPXHOCTU obpasua C MNPOHUKAOLWEN XUOKOCTbIO
crieqyeTt cnerka HagaBuUTb Ha BEPXHIOK MOBEPXHOCTb obpasua, Ans Toro YTodbl
obecneynTb 4OCTAaTOMHOE npuneraHve.

8.4.5 O®uKkCcupylOT BpemMd, B TeYEHMe KOTOPOro Ha MpPOTUBOMOSIOXKHOM
NOrpy>KeHHOM TOpLIe NPOSABIIAETCS nepsas ToykKa.

8.4.6 lNpon3BogAaT nogcyeT NPOCTynakWmMxX Ha NMOBEPXHOCTb MATEH UMM TOYeEK
nocrie BblAepXkn 06 pasLoB B NMPOHMKAOLLEN XNOKOCTU B TedeHne 30 MUH.

8.4.7 ®dukcupyoT obulee 4UCNo NATEH WM TOYEK MNPOHMKAHWUS pacTBopa C
KpacuTtenem ans scex obpasuos.

8.4.8 Ecnn Ha OTAENbHOM KOHKPETHO B3ATOM obpasue YUCro NATEH U TOYeK
NPOSIBUNINCb KakK OAOHO Uenoe, TO WCMbiTaHWE OCTaHaBMMBAKOT U MNPOBOOAT
ncnblTaHMe Ha gpyrom obpasLe, B3ATOM U3 TOM e NapTun.

8.5 NMNpoTokon ncnbiTaHUM
[MpoTOKON NCNbITAHUN OOSPKEH BKIIOYATL B CE0S:
- cBegeHnsa 06 obpasuax, npMBeaeHHbIE B akTe oTbopa 06 pa3sLoB;
- HAMMEHOBaHMEe OpraHM3aLnn, NPOBOAUBLLEN UCTIbITAHUE;
- AaTy NpoBEAEHMS UCTIbITaHWUIA;
- cBefeHus 06 ycroBumsix, Npy KOTOPbIX NPOBEAEHbI UCMbITAHWS;
- BpeMa OO0 MOMEHTa MNPOSIBIIEHUS] MEPBON TOYKM KpacuTens Ha Topue Ons
Kaxkgoro obpasua;
- YUCIIO NPOHUKaHUK AN Kaxagoro obpasua;
- cpeaHee No pesynbTaram NPOHNKaHWS A9 Kaaoro obpasya;
- CBeAeHusd o crieumnanncTax, NpoBOAMBLLNX UCMbITAHUS, U UX MOAMUCMW.

NMpunoxeHune A (cnpaBo4Hoe). OnpeneneHue
npeaenbHON TeMmnepartypbl 3KcnnyaTtauum
TepMOMexXaHN4YeCKUM MeToOAOM

[MpunoxeHune A
(cnpaBo4HoOE)

A1 O6wume nonoxeHus

A.1.1 Metog yctaHaBnumBaeT nopsgok ucrnbeiTaHnn AKIT Ha npousBoacTee npu
NpPUEeMO-COAaTOYHbIX UCNbITAHNAX A5 OLEHKU TemrnepaTypbl Havana pasmsardeHund
nonmmepHon matpubl AKTT.



A1.2 Metogq oCHOBaH Ha aHanmu3e TepMOMEXaHUYECKON [uarpammbl,
NOfly4EHHOM C WUCMOMb30BaAHWEM pPeENakcoMeTpa Mnpu HarpyxeHun obpasua Ha
MNOMEepPeYHbIN TPEXTOYEYHbIM M3rMbG [0 3adaHHOro 3HadvyeHust npornba, Harpese
obpasua B HarpeBaTefbHOW Kamepe W perucTpaumm M3MEHEHUs] Harpysku, C
KOTOopon oOpaseL, COoMpoTMBIAETCH 3adaHHOMYy npormby no mepe BO3pacTaHus
TemnepaTypbl.

A.1.3 lo mepe Bo3pacTaHus TemnepaTypbl CONpoTuBfieHne obpasua u3rnby
YMEHbLUAeTCHA. JTO NPOUCXOAUT BCREACTBME TOrO, YTO YMEHbLIaeTca MOAYIb
yrpyrocT nMOfIMMEPHOM MaTpulbl M COMPOTMBIIEHME KOMMO3UTa CABUIOBbLIM
HanpspKeHNsAM,  CYLLECTBYHOLLMM B KOPOTKOM M30rHyTOoM obpasue. CKopoCcTb
CHWKEHMSI CUIbl CONPOTUBIIEHNs obpasua u3rmby npuobpetaeTr HamborbLIyo B
TemMrnepaTypHOM [nanasoHe, Korga HarpeBaemMas nonmmepHas matpuua B obpasue
HaYMHaeT NepexoamnTb U3 CTEeKNoobpasHOro COCTOAHUSA B 3/1aCTUMHOE COCTOSIHUE.
[Mpn nocnegywowem gudpdepeHunanbHO-TEPMUYECKOM  aHanuse  ornpeaenstoT
TemMnepatypy MEXaHW4YEeCKOro CTeKfoBaHUA W MpedenbHyl  Temnepartypy
aKkcnnyaTaymn.

A1.4 Cxema ucnbiTaHna obpasua npu onpegeneHun TemnepaTtypbl Havana
pasMsar4eHnst onbITHOro obpasua nokasaHa Ha pucyHke A.1:

- obpaseu 3 ¢ onopamu 8, npeacTaBnNALWLMA COOON KOPOTKYIO MU3rmbaemyto
6anky, noMewalT B NpeaBapuTENlbHO OXNaXOeHHY0 4O KOMHAaTHOW TemnepaTypbl
HarpeBaTesibHy0 Kamepy 2,

- o6paseL n3rmbatloT Yepes HaKMMHOM HAKOHEYHUK HarpyaroLero mexaHmama 5
A0 3a4aHHOro 3Ha4YeHus1 Npornba;

- (mMKcupyloT 3HadeHnss TemnepaTypbl B HarpeBaTeSflbHOM Kamepe U
COOTBETCTBYHOLUME €1 3HAYEHUS CUIbl CONPOTUBIIEHNS 0bpa3ua n3rnby garymkamm
6 1 7 B Te4deHne BCero nepmnoga UcrbiTaHUN.

PucyHok A.1 - Cxema ucnbitaHna obpasua npu
onpepeneHUu TemMnepaTtypbl Havana pa3msar4yeHus
ONbITHOro obpasua
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1 - TepMOMETP COMPOTUBIEHUS; 2 - HarpeBaTenbHaa Kamepa; 3 - obpaseu; 4 -
CUNOU3MEPUTENbHLIA  OaTyuK; & - Harpyxarowmnm BUHT; 6 - cUCTEMa U3MEepPeHUs
TemnepaTypbl; 7 - CUCTEMA U3MEPEHUS CuUIbl; 8 - onopa Harpy»aroLero MexaHnsma

PucyHok A.1 - Cxema ncnbiTaHusa obpasua npu onpegernieHn TemnepaTtypbl Havana
pasmMsirMeHust onbITHOroO obpasua

A2 Annapatypa

Ana ucneiTaHns obpas3uoB MNPUMEHAIOT YCTPOUCTBO (penakcoMeTp), cxema
KOTOpOro npuseneHa Ha pucyHke A.2. PenakcomeTp COCTOUT U3:

- CMOHTUPOBAHHOW Ha CTaHMHE HarpeBaTesflbHOW Kamepbl, obecneymsatoLlemn
BO3MOXHOCTb HarpeBa obpasua ao temnepatypbl 200°C;

- Harpy>karoLLero ycTponcTBa;

- CUNOU3MEPUTENBHBI AaTUUK C NOrpeLlHOCTLI0 n3MepeHus He 6onee 0,5%;

- faTymKa TemnepaTtypbl C NOrpeLHoOCTbI0 3mepeHusa He 6onee 1%.

PenakcomeTp AomkeH ObiTb OCHaWEH cpeacTBamMu YrpaBrieHUA Harpesa,
obecneymBaloLLMM POCT TeMNepaTypbl B HarpeBaTeslbHOM Kamepe CO CKOPOCTbIO
(1,0£0,2)°C/MVH, 1 NpPOrpaMMHO-U3MEPUTESbHBIM KOMMIEKCOM AN percTpaumm u
BM3yanu3aumm pe3ynbTaTtoB UCTbITaHWUN.

PucyHok A.2 - Cxema ycTpoucTBa Ansa TepMomMexaHU4eCKux



MCNbITaHUN

1 - TepMOMETP COMPOTUBIEHUS; 2 - HarpeBaTenbHaa Kamepa; 3 - obpaseu; 4 -
CUNon3MepUTENbHbIN JaTUYmK; 5 - HarpyKaroLwmn BUHT

PucyHok A.2 - Cxema ycTporcTBa 419 TEPMOMEXAHUYECKNX UCTbITaHWUI

A3 O6pasubl

A.3.1 Ob6pasubl AnNd UCNbITaHUA OOMKHbI OblTb OTOGpPaHbl B COOTBETCTBUM C
TpeboBaHnsiMn pasgena 4.

A.3.2 InmHa obpa3uoB A4ns UcnblTaHM AorkHa ObiTh 12d. OnunHa fp pabouyero
y4acTKka 3TMx 0bpasLoB AoSPKHA HaxoanTbea B npeaenax (9d+2) mm.

A4 lNpoBeaeHne ncnbiTaHUN

A4.1 TlpucnocobrneHne Anss  UCObITAHUA  HAcTpamMBaldT Ha  3HaAYeHue

ncnblTatensHon 6asbl, COOTBETCTBYIOLLEE 3HAYEHUIO fp .

A4.2 HactpavBaioT npubopbl AOns WU3MEPEHUS CUnbl U perynmpoBaHus
Temnepatypbl B pabovne gmanasoHbl U3MepeHUNn.

A4.3 Ob6pasel ycTaHaBMMBaKOT B pPeriakCoOMeTp Takum obpasom, 4TOObl
HaXXMMHOW HaKOHEYHWUK npubopa BO3L4ENCTBOBAN Ha cepeanHy pabodero ydacTtka
obpasua, HaxoasaLwerocs Mexay onopamMu.



A.4.4 HarpyxatoLuym BUHTOM u3rnbatot obpaseL, 4o Tex nop, noka NpuroxXeHHast
K HEMY Harpyska He OOCTUIHET 3Ha4yeHust B cooTBeTcTBuM ¢ A4.5.

A4.5 MWcnblTaTenbHasa Harpyska, QAgeucTBylowass Ha obpasel, OorkHa
coctaBnatb 10% 3HayeHus Harpysku, Bbl3blBalOLEN paspylueHne obpasua npwu
3afaHHOM UcnbiTaTensHON 6ase (paccTodAHe Mexay onopamm).

[Npennonaraemoe 3HayeHue Harpy3ku P, H, BbIYUCTIAOT no copmyne

e v
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E e

(A1)

rae ¢ - npegern npo4YHocTw npu pactsxeHuun, Mrla;

fp - AnMHa paboyero ydacTka obpasua, Mm.

[ns 0bpa3uoB KpPYrnoro cevyeHnst 3Ha4eHne MOMEHTa COMPOTUBIEHMS W, MM
BbIYUCIIAOT Mo hopmyrne

TI:.:fE

= (A.2)

Harpy3|<y KOHTPONMMPYKOT MO NOoKa3aHnAM CUINon3MepuTesnibHOro gat4yumKka.

A4.6 BblgepxuBatoT obpasel, nNpu 3agaHHOM MOSIOKEHUN PErynIMpOBOYHOMO
BUHTA He MeHee 5 MuH. [locrne 9Toro BKMOYAKT MNPOrPaMMHO-U3MEPUTESBHBIN
KOMMNIIEKC M HarpeBaTesflbHYl0 Kamepy B pabounin pexum u BusyanbHO cregsTt 3a
N3MEHEHNEM TeMrnepaTypbl B Kamepe.

A4.7 Tllpn nosbllweHUn TemnepaTypbl B Kamepe Ha 1°C, nporpaMmmHo-
N3MEPUTESNbHBIN KOMMMEKC NepeBOaAT B PEXUM 3anvcu TepMOMEXaHU4eCKOM

avarpaMMbl - MaccvBa 3Ha4YeHu TemnepaTypbl Z7; U cunbl £ C OUCKPETHOCTbLHO
N3MeHeHnsa TemnepaTtypbl He 6onee 2°C.

A.4.8 Nocne 3aBepLUeHNst UCMbITaHWUsS 0Dpasel, U3BeKaloT N3 Kamepbl, a Kamepy
oXrnaxaarT 40 KOMHaTHOW TemnepaTypbl.

A.5 O6paboTka pe3ynbTaToB UCMNbITAHUA

A.5.1 B npouecce 06paboTku pe3ynbTaToB WUCMAbITAHUA C UCMNOSIb30BaHWEM
meTonoB TMA 0omkHbI BbITh NpoaHanNM3npoBaHbl TEPMOMEXaHNUYECKNE JMarpamMMbl
KayxQoro ucnbliTaHHOro obpasua.

A.5.2 Bo Bpemda ucnbiTaHUA MNPOrpamMMHO-U3MEPUTENbHBIA KOMIMIIEKC CTPOUT
rpadmk TepMoOMEXaHN4YECKON anarpammbl obpasua B koopanHatax P(T), ncnonb3ys

MacCuB 3Ha4YeHWUin Temnepatypbl &5 1 cunel 5.



A.5.3 Ha rpadwmke BM3yarnbHO OLEHMBAKOT MPUONMKEHHOE MNOSOXEHNE paHuUL,
HayarnbHOro W pabodero y4yacTKOB Auarpammbl. 3a HadalnbHbIA  Yy4acTOK
TEPMOMEXaAHUYECKON  guarpaMmMmbl  MPUHUMAKOT  NPUBNN3UTENBHO  JIMHENHOE
N3MEHEHWE Harpy3ku rMpu MOBbIEHMM TemnepaTtypbl. 3a pabounin yy4acToK
NPUHUMAKOT Y4aCTOK YCKOPEHHOro WM 3amensieHHOro M3MeHeHuUs Harpysku. [lpu
Heo6XOAMMOCTM Ha MNOBTOPHOM 3Tane o0paboTKM OaHHbIX MONIOKEHNE PaHWUL,
Ha4yarnbHOro U paboyero y4acTkoB TEPMOMEXaHUYECKON AnarpaMmbl MOXET BbiTb
YTOYHEHO.

A.5.4 Ha4yanbHbIn y4acTOK TepMOMEXaHNUYEeCKOW AunarpamMmbl anmnpoKCUMUPYIOT
FNIMHENHOW (PyHKLUMEn

H=m T +n, (A.3)

raem wnn - 3HAa4YeHUS IMMUPUYECKUX KOHCTAHT MNPAMOW, anmnpoKCUMUPYHOLLEN
Ha4vasrbHbIW, NPejLecTBYOWMA Hayany pasMAardeHns MnoNMMMepHou MaTtpuubl,

y4acTOK 3aBUCUMOCTM Harpy3ku £, ¢ KOTopoi oGpasel, ConpoTUBMSEeTCs U3rnoby,

OT TemnepaTypbl ; B HarpeBaTenbHOW Kamepe W ONpeaensoTcs C MOMOLLbO
nporpamm 06paboTKM JaHHbIX.

A5.5 [na kaxOooro 4YrneHa MaccuBa 3HavYeHWn Temnepatypbl ; U CuUnbl 5
HaXo4AT 3HAYEHMs! NPMBEOEeHHOW Harpy3kn 5; no gopmyrne

4
Hi_[

m . (A4)

A5.6 CTposT HOBbIA MacCUB 3HaYeHW TemnepaTtypbl I, U cunbl H;,

HavarnbHbIN 1 pabounii y4acTok Maccmea [ 17, H; ] annpokcuMmnpytotT curmomaom 5
(T), KOTOPbLIN BbIYMCIIAT MO hopmyre

&

1+e (—T_—c]
Kp I'.'i )

roea; b, c; d - AMMUpnN4EeCKne KOHCTaHTbl curMowmaga, anrfnpoKCUMUPYHOLLIEro
SKCNnepunMeHTaribHble JaHHbIE;

H=a+
(A.5)



T - 3Ha4YeHne TemnepaTypbl B HarpeBaTenbHoOM kamepe, °C.

[MpumedaHne - [OnNa HaxoXOgeHUsi KOHCTaHT curmMomga pekomeHayetcs
ncnonb3oBaTb yHKUMo nog Homepom 8011 nporpammbl "Table Curve Windows v.
1.10".

A.5.7 CTpoaT gmMarpammMbl U3MEHEHUSA 3HAYEHWUIN NEPBOM N BTOPOWN NPON3BOAHbIX

no Temnepartype ana dyHkumun 5 (7).

A.5.8 3HauyeHue TemnepaTypbl, NPM KOTOPOM MepBas NpomM3BoAHas UMeeT
MakCumarnbHoe 3HayeHue, TMpUHMMaltT 3a Temrnepatypy MexaHU4eCKoro

cTeknoBaHunsa T... [nA HaWOeHHoOro 3HadeHus 7., Ha TepMOMexXaHU4ecKoW
avarpaMmme Haxo4saT COOTBETCTBYIOLLEE YMCIIOBOE 3HAa4YEeHne nepBoun NpomM3BogHOM

3P 8T .

A.5.9 3HauyeHre TemnepaTypbl, NP KOTOPOKM M BTOpasi Npon3BogHasi OT PyHKL MK

H(T) wvmeeT MWHMManbHoe 3HayeHve, MpUHUMAlOT 3a Temnepatypy f, -
TeMmnepaTtypa & -nepexofa, A9 KOTOPOM Ha TEPMOMEXaHUYECKOW Anarpamme

HaXOO4AT YMCNEHHble 3HadyeHus dyHkuMKn S, (T), ee nepBoii NPOU3BOAHOW
(87 /8T, , BTOPOIt NPOM3BOAHOI (EEPl / 82?)0: _

A.5.10 3HauyeHre TemnepaTyphbl, NP KOTOPOK BTOpasi Npon3BogHasi OT OyHKL MK

H(T) vMeeT MakcumarbHOe 3HaveHue, NMPUHUMAKOT 3a Temnepatypy {1, Ans
KOTOPOW Ha TEPMOMEXaHMYECKON AnarpamMme HaxoaAaT YUCTIOBblE 3HaYeHUs

dyHKUMN gy (T).

A5.11 Mo nomny4YyeHHbIM 3HaYeHusM I, 1z, T.r W COOTBETCTBYWOLMM UM

3HayeHuam 5H(T) oueHvBalOT NPaBUMbLHOCTbL MPEeABapUTENIbHON OLLEHKW rpaHuL
Ha4yarnbHOro N pabo4yero y4acTKoOB AnarpaMMbl TEPMOMEXAHNYECKOW KPUBOW N Npu
Heo6Xx0aANMOCTU NPOBOAAT NOBTOPHYIO YTOYHSIOLLYHO 0O6paboTKy AmarpamMMbi.

A5.12 TemnepaTypy Hayana nepexoga ceasywwero B obpasue w3

CTEKIoobpa3HOro COCTOAHUS B 3NacTuiHoe 7, °C, BbIMUCTISIIOT Mo dhopMyre

s —[“‘ A 1‘*)“‘59] | (A6)

1-5m B

T &
rne &= = + cxrcﬁg(%]ﬂ: _ (A7)



A.5.13 Tllocne o6paboTkM TepMOMEXaHUYECKMX AuarpaMmM MUCNbITaHUW BCEX
o6pasuoB B rpynne BblYUCNAKT cpeaHeapumMeTnieckue 3Ha4eHns Temnepartypbl

MEeXaHW4eCKOro CTeKMnoBaHus 7. 1 TemnepaTypbl Hadana nepexona rnorMMepHoN
MaTpuLbl U3 CTEKNOOOPA3HOro B 3MacTUYHOE COCTOSAHUE T o, KOTOPOE NPUHMMALOT

3a npeaernbHyo TemnepaTtypy akcnnyatauum 7y .
A6 TpeboBaHMA K TOHHOCTU UCNbITAHUA N OOPaBOTKN pe3yrnbTaToB

A.6.1 TemnepaTypa B MWCNbITaTellbHON Kamepe AoSfpkHa ObliTb M3MepeHa C
norpeLLHoCcTbLIO He bornee 2°C.

A6.2 Cuna conpoTtuBrieHMss obpasua nonepevyHoMy u3rmby pJospkHa ObiTb
n3mMepeHa c norpewwHocTelo He 6onee 0,5% MakcMmanbHOMO 3HaYeHUs1 CUIbl,
NOy4EHHOro BO BPEMS UCTIbITAHUIN.

A.6.3 3Ha4yeHMs OLEHMBAEMOW XapakTEPUCTUKW, KOHCTAHT U APYrnX BESTUYUH,
MCMOSMb3YyEMbIX B MPOMEXYTOYHbIX pacyeTax, OOimkHbl OblTb onpedeneHbl [0
TpeTen 3Havawemn Lmdpobl.

A7 MNMpoTokon ucnbiTaHUN

[MpoTOKON NCNbITAHUN OOSPKEH BKIIOYATL B Ce0S:

- cBegeHnsa 06 obpasuax, npMBeaeHHbIE B akTe oTbopa 06 pa3sLoB;

- AaTy NpoBEAEHMS UCTIbITaHWUIA;

- HAMEHOBAaHMEe OpraHM3aLun, NPOBOAUBLLEN UCTIbITAHUE;

- cBefeHus 06 ycroBumsix, Npy KOTOPbIX NPOBEAEHbI UCMbITAHWS;

- pesyrnbTaTbl UCMbITaHWUI;

- 3HAYEHUST U3MEPSIEMbIX XapaKTEPUCTUK AN KaXaoro UCnblITaHHOro obpasua;

- 3HAYEHUS onpenensemMbiX XapakTePUCTUK Kaxaoro obpasua, nonyyYeHHbIEe Npu
obpaboTke pesynbTaTtoB UCNbITaHUS;

- CcpedHve 3HavyeHus1 onpedensieMblX XapaKTepucTuK W pesynbraTbl
cTaTucTMyYeckon o6 paboTKn NONYYEHHbIX OaHHbIX;

- UICXO4HYI TEPMOANHAMUNYECKYIO AMarpaMmmy UCMbITaHUsA Kaxagoro obpasya;

- MPUBEAEHHYID TEPMOAMHAMMYECKYID AuarpaMMy UCMbITAHUS  Kaxgoro
obpasua;

- guarpaMmmy 3aBMCUMOCTWU MEPBON MNPOM3BOLAHOM MPUBEAEHHOro yCcunmst ot
Temnepatypbl 4ns Kaxgoro obpasua;

- guvarpammy 3aBMCUMOCTU BTOPOW MPOM3BOAHON MPUBEAEHHOrNO YCUNns OT
Temnepatypbl 4ns Kaxgoro obpasua;

- CBeAEeHUs 0 nmuax, NPOBOAVBLUMX UCMNbITAHUSA, N X NOAMNUCHIA.
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