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BBepneHue

B uensax ycTraHOBNEHUS HEKOTOPbIX XapaKkTePUCTUK OFHECTOWKOCTU CTPOUTENbHBIX KOHCTPYKUUA WUIK
COOPY)XEHUI, KOTOPbIE HE MOTYT ObITb MOMYYEHbI C MOMOLLbIO CTAHAAPTU30BaHHbLIX METOAO0B, CreunanucTam
B obnactu noxapHon ©e3onacHOCTM 4acTo MpuxoauTca npuberatb K MPOBEAEHMIO KPYMHOMACLUTaOHbIX
HaTYPHbIX OrHEBLIX UCMNbITAHWUI 34aHUA UNKU PparMeHToB 34aHUI NO CreAyLWUM NPUYNUHAM:

a) pasmepsbl UCMbITYEMOro (KOHTPOMbLHOro) 0bpasua;

b) B3anmogencTene mexay sneMeHTamu U Matepuanamm KOHCTPYKLUI;

C) NoXXapHasa Harpyska U CKOPOCTb TEMMOBbIAENEHUS (TENSIOBON PEXUM);

d) peanbHble ycnoeusi (OrpaHnUYeHunin);

€) pearnbHblii BO34YXO0OMEH.

MoaenupoBaHue noxkapa TakKe akTUBHO UCMOMb3yeTCs AN PEeLUeHUs CrOXHbIX Npobnem, KoTopbie
MOTYT BO3HMKHYTb NPU 3KCniyarauuu COBPEMEHHbIX 3AaHuii. B HacToswee BpeMa MoAenMpoBaHue 4yacto
OrpaHNYeHO OTCYTCTBUEM AAHHbIX, U KPYMHOMACLUTaOHbIE UCTbITAHUS B €CTECTBEHHbIX YCIIOBUSIX BCE Yalle
UCNONb3YIT ANs NONy4YeEHUA HeaocTawowen MWHdopMauuun. BbinonHeHue TpeGoBaHUI HACTOSALLErO
cTaHgapTa No3BOMUT NOBLICUTb KAYECTBO, CONOCTAaBUMOCTb U JJOCTOBEPHOCTb SKCNEPUMEHTASbHbBIX AAHHbIX.

K coxaneHuio, opraHusauus u npoBefeHWe Takux UCNbITAHWA 4YacTO OrpaHM4MBAlOTCS Hanuyuem
¢cB06OAHOrO NPOCTpPaHCTBA, 0O0PYAOBAHMEM, CTOUMOCTLIO, TpebOoBaHMAMU MO 3aLUMTe OKpPYKAIOLLEn cpeabl
M T. 4. 3TN pakTopbl MHOrAa CTaBAT MOJ COMHEHME HayyHYK LEeHHOCTb 3JKCNEpUMEHTa W JAenaioT
pesynbTatbl TPYAHO CPABHUMbIMWU C APYTMMU 3KCMEPUMEHTaMU, NPOBEAEHHbIMU B ApPYyrux nabopatopusix
unu crtpadax. OTCYTCTBME COMOCTABMUMOCTU [AAHHbLIX MeLAeT OUEeHKEe 3Ha4YMMOCTU pe3ynbTaToB WU
W3BNEYEHMIO MAaKCUManbHOWM MONb3bl.

Koraga skcnepuMeHT npoBeaeH 6e3 Haanexallero paccMOTpPeHus Lenen u napaMmeTpoB UCMbITAHWUN,
TPYAHO Hay4yHO 0B60CHOBaTb 06NacTb MPUMEHEHUS] UCTMbITAHHBLIX KOHCTPYKUMUI 34aHWI U coopyeHuid. Kak
crneacTBue, NOMyYeHHbIe AaHHbIE N0 OTHECTOMKOCTU MOTYT ObIiTb OLULMOOYHO NPUMEHEHbI K KOHCTPYKLMAM Ha
npakTuke.

Llenblo HacToOsiLlero craHgapTa fBnseTca opMuMpoBaHWe €AMHOro noaxoga K nporpaMMe
nNpoBeAEHUs WUCMbITAaHUA W OTYeTYy OO0 UCNbITAHMAX ANSA YBENUYEHMS BO3MOXHOCTM COMOCTaBMeHUs
uHdopMaLuK, a Takke pacluMpeHus 06nacTtu NnpMMEHeHUs pe3ynbTaTtoB. 3agaven HaCTosALEero craHaapTa
ABMAETCA HE OrpaHUMYeHue pa3BUTUSA CneuuancHblX W APYrUX HaTypHbIX UCMbITAHWIA, a HaobopoT —
CTUMYNUPOBAHUE UX PA3BUTUSA, U B TO XK€ BPEMS NOBbILUEHUE UX HAYYHOW LIEHHOCTHU.
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HAUMWOHANBbHBLIN CTAHOAPT POCCUUCKOWN PEAEPALUMN

MUCNbITAHUA HA OTHECTOUKOCTb

PyKoao,qslu.me yKa3aHuA No nnaHUpoBaHUIO U NpoBeNeHUuo prnHOMaCI.lITa6HbIX UCNbITAHUIA U
MoAenupoBaHUI0 6e3 UCNOoJNIb30BaHUSA NMeYn

Fire resistance tests — Guidelines for the design and conduct of non-furnace-
based large-scale tests and simulation

Data BBegenna — 2015—01—01

1 O6nacTtb NpUMMeHeHus

Hactoawmn craHgapt ycraHasnuBaetr obwme TpeboBaHus K OpraHuWsauuu, MNpPOBEAEHUIO U
O0hOPMITEHMIO OTYETHOCTU O KPYMHOMACLLTAOHbIX HATYPHbIX OTHEBbLIX UCTILITAHUSAX, KOTOPbIE BbINOMHSAIOT 6e3
UCMOJb30BAHUA CTAHAAPTHOIO CTEHAOBOr0 000pyAOBaHUA (MCMbITATENbHLIE NEYU, CUCTEMbI U3MEPEHUS U
permcTpauuM) Ans UCMbITAHUA HA OrHECTOMKOCTb 0Dpa3L0B CTPOUTENbHbIX KOHCTPYKUMIA U MHXKEHEPHOro
o6opynoBaHus.

CtaHgapT NPUMEHSIOT ANS OrHEBbIX WUCMbLITAHWA B pearnbHbIX YCOBUSAX, KOTOpblE NPOBOAAT Ans
OLEHKN MOXKAPHO-TEXHUYECKUX XapaKTEPUCTUK HECYLUMX KOHCTPYKUUIA, PparMeHTOB 34aHUN  (NOMELLIEHUIA)
UK rpynnbl NOMELLEHNA, BXOAALWMX B COCTaB 3[aHus1, B 3a[1JaHHbIX YCIOBUSIX NoxXapa, BHe 3aBUCMMOCTU OT
TOro, kakum o6pasom moaenupyeTcs odar noxapa (wrabens ApeBeCUHbl, TOPEHNE XMAKOCTU UINU FTOPErKH).
Tpe6oBaHusa cTaHAapTa He NPUMEHUMbI ANs OLIEHKU MOXXAapHOW OMacHOCTUM MaTepuaros.

B HacTosilem craHaaprte ((Kg)yI'IHOMaCLLITaGHbIe» 03HayaeT UCNbITaHUsA, NPU KOTOPLIX Mfamsa odara
noxxapa umeet nnowaab bonee 1 m”.

CTaHaapT npegHasHayeH Ars UCMOSb30BaHWS UCMbITaTeNbHBIMKU nabopaTtopuamu U cneyuanucTamu
B 06nacTu noxapHov 6e30nacHOCTHU.

2 HopmaTuMBHbI€ CCbISIKN

B Hacroswem craHgapTe Ucnosnb30BaHbl HOPMaTUBHbIE CCbINKW Ha cneaylowme craHaapTbl:
NCO 13943 MoxxapHas 6esonacHocTb. Cnoapb (ISO 13943 Fire safety — Vocabulary)

3 TepMUHbLI U onpeaeneHus

B HacTosiwem craHgapTe npuMeHeHbl TepMUHbI M onpegenedna no UCO 13943,

4 Mporpamma ucnbiTaHun
4.1 O6mume NonoxeHun

TpyOoHOCTH, CBSI3aHHbIE C OrHEBbLIMW UCMBLITAHUSAMMW KPYMHBIX CTPOUTENbHLIX KOHCTPYKUMIA UMK
hparMeHTOB 3aaHuii (Hanpumep, CroXKHasi KOHUrypaumsi KOHCTPYKLMI; BbICOKasi CTOUMOCTb UCNbLITAHUMN;
npuobpeteHne npubopos (0OOpyAOBaHMS); TPAHCMOPTMPOBAHWE KOHCTPYKUWUM), 4acTO Bbi3blBAIOT
CTpeMrieHue YMEeHbLUMTb Maclmab KOHCTPYKUMM Anst ucnbiTaHui. [pu  manoMmacwrtabHbiX OrHeBbIX
UCMbITAHUSIX CNIEAYET YYUTLIBATb, UTO NMOBEJAEHUE COCTABHBLIX SNIEMEHTOB, BXOAALUMX B COCTAB KOHCTPYKLUM,
3HAYUTENbLHO BapbUpyeTCs OT UX Macchl. Pasmepbl 1 Macca KOHCTPYKUMM UMEIOT 6onbLuoe BNUAHME Ha ee
NPorpeB U OrHECTONKOCTb.

AHAnNOIM4HO, KOrAa npu UCTBLITAHUSIX UCMOMb3YIOT MPSIMOE OrHEBOE BO3AEWCTBME HA ONIEMEHTHI
KOHCTPYKLMI (Hanpumep, ropeHue wrabens ApeBecuHbl, Mebenu unm ropeHne rasosbix ropenok), pasmepsl

N3paHue ocdpmumanbHoe
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nraMeHW U KOHBEKTMBHOMW CTPyM He MOryT ObiTb OJJHOBPEMEHHO YMEHbLUEHbI COPA3MEPHO YMEHbLUEHMIO
pasMepoB UCMbLITYEMOI KOHCTPYKLIMU MNKU neMeHTa, 00pa3syloLmx eé.

YMeHbLleHne pasMepa  9KCNepUMEHTamnbHOW KOHCTPyKuuu (dparmeHTa) 4acto He saBnsieTcs
afleKBaTHbIM pEeLUEHWEM TNPU BbLIMNONIHEHUM TakUX UCMbITAHWA. Ecnn  3kcnepumeHT npoBoAsT nNpw
YMEHbLUEHHbIX pasmepax KOHCTPYKUMIA, HEODXOAUMO YYMTbIBaTb, YTO YMEHbLUEHWE pasMepoB BNUAET Ha
BPEMSsI HACTYNIEHMA NPEeAeNbHbIX COCTOSIHUI NO OTHECTOMKOCTMU.

Mpn yMeHbLUEHUW pa3Mepa UCTIbITyeMoro oparMeHTa NOBEAEHNWE KOHCTPYKLUMI mogenupyetcsa 6onee
TOYHO, €Cnu Tennonepegavy MOAENUPYIOT C Y4ETOM pearnbHbIX YCNOBUM, a Takke ero o6bLeMa u pasmepos.
Jlio6oe Takoe N3MEHEHNE AOMKHO ObITb ONpeaeneHo KONMMYECTBEHHO N PETMCTPUPOBAHO.

Mepen Ha4yanoMm NPOEKTMPOBAHUA U CO3aHWA IKCMEPUMEHTASBHOr0 PparMeHTa BaXxHO onpeaenuTb
LEenu 3KCMepMMEHTa, MOCKOMbKY BO MHOIMMX CIydasx OHW ONpeaensiiorT pasMep W MacCy KOHCTPYKLUMA,
KOTOpbIE Noanexart ucnbiTaHuio. CHopMynMpoBaHHbIE LIENM IKCMEPUMEHTA AOMKHbI ObiTb COCTaBASAIOLLEN
YacTbi0 NPOTOKONA UCMLITAHUIA.

Mpu nNaHUpoOBaHUM W NPOBEAEHWM ISKCMEPUMEHTA, BKMOYaoLWero B ceba kpynHomacwTabHble
OTHEBbIE WCMbITAHWUA, HEOBXOAMMO Y4YMTbIBATb (DAKTOPbI, KOTOPbIE MOIYT 3HAYUTENMbLHO MNOBMUATHL HA
pesynbTaTbl UCMbITAHWA. BnusHue STUX hakTOPOB MOXHO u3bexaTb MpW NPaBUAILHOM NAIAHUPOBAHUM
aKkcrnepumeHTa. Ecnu BnusiHue Hem3BeXxHOo, ero MOXHO MPeABUAETb W, CrieaoBaTenbHO, CKOMMNEHCUPOBAaTh
npy BbIMOMHEHWN UCMBITAHUIA U aHanu3e pe3ynbTaToB. [laHHbIE O BO3MOXHOM BAMAHWUKM 3TUX (haKTOPOB
npuseaeHbl B 4.2 — 4.9,

PeaynbTaTbl aHanu3a W BbIGOp WCMOMb3yeMbiX MapameTpPoOB AOSDKHbI  COCTaBNATbH  4acTb
UCMbITATENMbHbIX XapaKTEPUCTUK U AOIMKHbI ObITb 3adIMKCUPOBAHLI B COOTBETCTBUU C 7.2.

4.2 YcnoBUA OKpyXatowein cpeabl

4.2.1 Bo3ayuHble NOTOKU, UX BEJIMYMHA U HanpaBrieHne

Bo3ayLuHbie MOTOKU BOKPYr KOHCTPYKLIMIA, BKMOYaA KOHBEKTUBHbIE NMOTOKM OT ovara noxapa, Moryt
Cepbe3HO MOBMUATL HA SKCMEPUMEHT W MNOMy4YeHHble pesynbTaThbl. Motoku, BxoaawWmMe 4epes
BEHTUISALMOHHbIE U APYrUe NPOoeMbl, MOTYT OKa3biBaTbk BIUSHWE HA 3HAYEHWEe AAaBMNEeHUN BHYTPU pparMeHTa
UMM NOMELLEHUA, a TaKKe MOTyT NMOBMUATE Ha CKOPOCTk, C KOTOPOI rasbl MOTyT BbIXOAUTL Yepes NPOeMbl.
Bxogawme n BbIXOAALWME MOTOKM BO3AyXa Yepe3 npoembl MOryT cO34aTbh TaKkKe NOHWXEHUE AABMEHUA W
NOBINUATb HA CKOPOCTb rOPeHus u3-3a geduumra kucnopoga.

XOoTsi OTCYTCTBME BO3AYLUHbLIX MOTOKOB CO34aeT Haubonee HeWTpanbHble YCNOBUS, 9TO YCroBue
CNOXHO obGecneynTb Npu KpynHOMacwTabHbIX 9KkcnepuMeHTax.  Kpome TOro, ycnosusi OTCYTCTBUSA
BO3AYLUHbIX MOTOKOB HE COOTBETCTBYET YCMOBUSIM IJKCNyaTtauuu 34aHUA U COOPYKEHWH, B KOTOPbIX
HanmMyme BETPOBOW HarpyskyM M BEHTUNALMM CYLLIECTBYIOT, Kak npaeuno, B 90 % cnyyaes.

OomkHbl ObITb ONpefeneHbl WUCMONb3yeMble YCNOBUS ABWXEHUS OKPYXKAaIOLIero BO3ayxa npu
UCNbITaHKUAX. Heo6xoanMO yKka3sbiBaTb OTCYTCTBUE BO3AYLUHbIX MOTOKOB, @ MPU HANU4uuM NOTOKOB — yKa3aTb
MX CKOPOCTb W HanpasneHune.

4.2.2 Temnepartypa

TeMnepaTypa OKpyXalLlleli cpefbl BMUSIET Ha BpPeMs OOCTMXKEHUS KPUTUYECKUX MapameTpoB
martepuanos (Hanpumep, TeMnepaTypa BOCMIamMeHeHUsa unu TemnepaTypa usmeHeHusi pasoBoro COCTOSHUA
maTepuana). Ecnu temnepatypa okpyaloLei cpeabl HU3Kas, 9T KPUTUYECKUME TeMNEepaTypbl AOCTUrAIOTCA
nocne 6Gonee AoONroro nNpoMeXxyTka BPEMEHW, a €Cnu OHa BbICOKA, OHW MOTYT ObITb AOCTUIHYTHI
HeonpaBgaHHO paHo. Yem Oonblie macca maTepuana, TEM MEHbLUE BIIMSIHUE HA HEro Temneparypbl
oKpyxatLen cpeabl. Mpu pacnpoCTpaHEHWM OFHA OT OAHOro OObLEKTa K APYroMy BRMSHHUE TEMNEepaTyphbl
OKpY>KatoLLen cpefbl TAKKe CYLLECTBEHHO.

Mockonbky TemnepaTypa OKpy><aroLlei Cpefbl OKa3biBaeT BIMSHME HA YCMOBUS FOPEHUS U COCTOSIHUE
MaTepuarnoB Kak B Hayane UCnbITaHWi, Tak U B XO4€ UX, NPOBEAEHUE UCTILITAHWIA NPU BLIOPAHHBIX YCNOBUAX
[OMKHO ObITb 060CHOBAHO. ECnK Ha NpakTUKE MOXXHO OXuAAaTh LUIMPOKUIA AUANa3oH TeMnepaTyp, Hanpumep,
oT muHyc 5 °C go nntoc 40 °C, uenecoobpasHo BLINOHEHUE OTAENbHbIX UCTILITAHWI NPU MUHUMANbLHOW U
MakcuMarnbHoOW Temnepatypax. [MpM HEBO3MOXHOCTM TaKUX WCMNbITAHUA AOIDKHA ObiTb WUCNOMNbL30BAHA
cpepHAa TeMneparypa.

4.2.3 BnaXHoCTb

BrnaxHocTb BO3ayxa BMMSIET HA CoAepKaHWe Bnarm B pasnuuHbIX Marepuanax, Yto MoXeT NOBMNUATb
Ha UX CNOCOBHOCTL K BOCMNAMEHEHUIO U TOPEHUIO, €CNIM OHU ABNSIOTCS YACTbIO UCTILITYEMOW KOHCTPYKLUM.
AHamNoOrM4yHo, BbICOKast BAAXHOCTb MaTepuanoB M BAAXHOCTb BO3A4yxa MOMYT HENOCPEACTBEHHO BNUATbL HA
XapakTepucTUKK FOPEeHUs MOAENUPYEeMOro oyara noxkapa. 3T0 crefyeT NpUHUMAaTb BO BHUMAaHWE Mpu
aHanuse noslydeHHbIX pesynbTaTos.
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Ecnu gpesecuHy (Mnu apyrue Buabl APEBECHbIX MaTepuaroB) MCNONL3YIOT B Ka4yeCTBe NOXKapHON
Harpysku, ee BMaXHOCTb BIIUSIET Ha CKOPOCTb TENMOBbIAENeHUs (CM. [5]). Takaa noxxapHas Harpyska AomkHa
ObITb MOA KOHTPOSIEM ANA NOAAEPXKaHUS 3aAaHHON BNAXHOCTU BNNOTb A0 BPEMEHU UCMbITAHUS.

4.3 Pa3mep 3KCnepuMeHTanbHoOro pparmeHTa

4.3.1 O60CcHOBaHME reOMeTpU4ecKoi hopmbl

dopma (BKNOYAA YUCO CTOPOH, (POPMUPYIOLLIMX OrpadkaeHUe) UCMbITAaTENbHOro parMeHTa BAUAET
Ha BO3JENCTBME NOXAapa Ha KOHCTPYKUMM. ECnu KOHCTpykuum OyayT MCMONb30OBaTbCS HA MPAKTUKE B
COOPYXEHUAX C MNPAMOYrOfbHBEIMU FEOMETPUYECKUMU hopMamMu, TO cnefyeT MCrnonsL3oBaTtb dparMeHT
NPAMOYronbHOW pOpMbl. ECrM CyLLECTBYIOT OPYrUe YCIIOBMA NMPUMEHEHUA KOHCTPYKUWUW, Hanpumep ang
LUUMHAPUYECKUX UNN CHEPUIECKUX COOPYKEHUW, NPUMEHEHUE PEe3yNbTaTOB WCMbITAHWNA, NMPOBEAEHHBIX B
NPSIMOYronbHOM dpparmeHTe, AOMKHO BbITb 060CHOBaHO. Kak npaBuno, B nio6oM 3KCNEPUMEHTE C HarpeBoM
TpebyeTca OueHKa BAUAHWUA U3MEHEHUs TennoobMeHa Ha rPaHWYHbLIX NOBEPXHOCTAX, OCOOEHHO B yrmax
KOMHAT UM B MOMELLIEHUAX CO CMIOXHOW reomeTpuen. 310 BNUSHME AOMKHO ObiTb NPOAHANU3MPOBAHO, a
BbiIBOAbI OBOCHOBaHbl  ANSA NPUMEHEHUS K KOHCTPYKUMAM C APYrMMM reometpudeckummn opmamu,
Hanpumep KPUBOSMHEWHbLIM.

4.3.2 O60cHOBaHNe BbICOTbI

BbicoTa ucnbITaTENBHOrO (PparMeHTa umeeT Haubonbluee BRUSIHUE HA AWHAMMKY TOXApOB M
noseaeHne KOHCTPykuui. [OCKONMbKY pacnpoCTpaHEeHUE OrHA MMEET UW3Ha4yanbHO BepTUKanbHoe
HanpaeneHne, Hanuuue nepekpbiTUS NPUMBOAUT K PacnpoCTPaHEHUI0 MoXxapa B TFOPU3OHTanbHOM
Hanpaenewuu. [opoune npoAayKTbl TFOPEHUS MOAHMMAIOTCSI KOHBEKTUBHBIMM MOTOKaMM BMeECTe C
BOBMEYEHHbIM B KOHBEKTUBHYIO CTPYIO BO34yXOM, NpU 3TOM MPOMCXOAMUT TEMNOOOMEH C OKpyXaloLlen
cpenon No mMepe yBenuyeHus BbICOTLI. Kak cneacTBue, BbICOTa rOPU3OHTANbHOIO NEpeKpbITUsi onpeaenser
TeMnepatypy ras3oB, KOr4a OHM HAYUMHAIOT PaCNpPOCTPaAHATBCH BAOMb HEro. 3TO MOXET CKasaTbCs Ha
Temnepatype U pasMepax NOTPaHWUYHLIX CMOEB, KOTOPblE MOTYT CYLLECTBEHHO MOBMUSTL HAa pa3BUTUE
no>xapa u CoCTOsIHME NOXapHOMN Harpy3ku.

BaxxHo, 4TOGbI BbICOTA FOPU3OHTANLHOMO NEpeKpbITUS Obina yuTeHa B CBETE €€ BMUSHUA Ha pa3BUTHE
noxapa. Mcnonb3yeMas BbICOTa pparmMeHTa fokHA ObiTh TaKke CBA3aHa C YCNOBUSIMM UCMNONb30BaHUA
NOXapHOW Harpy3ku (KONMMYECTBO NOXAaPHON Harpy3ku, ee pacnonoxeHue). Boicota oT BepxHen yactu oyara
noxapa A0 MOTOMKA UrpaeT BakHYIO porib B MOAENSX PacnpoCTpaHeHUs onacHelX ¢hakTopoB noxapa, Tak
Kak 9T0 BIMSIET HA NOBEAEHUE AbIMA U NYYUCTbIA TENNOOOMEH.

4.3.3 O60CcHOBaHMe WUPUHBI U TNYGUHbI

Ecnun BbICOTa SKCNEPUMEHTArNLHOTO dhparmeHTa AABMAETCA OCHOBHbIM OMpPeAenaiowyM akTopom Ha
OTHECTOMKOCTb KOHCTPYKUMM 3a cHeT koHBekuuu (cMm. 4.3.2), TO ropusoHTanbHble pasMepbl dparMeHTa
BMUSIIOT HA OFHECTOMKOCTb KOHCTPYKUMM 3a CHET W3Nyd4eHusi. Bnu3oCTe CTEH K ovary noxapa MOXeT
NPUBECTU K COBEPLUEHHO pasHbIM pesynbTatamM, ecrim OHW MONy4YaloT NOBLILEHHbIE 3HAYEHUS TennoBOro
u3ny4yeHus. Tam, rae M3BECTHO, YTO PACCTOSIHUE MEeXaY 04YaroMm noxkapa u nepumeTpomM dparmeHTa umeeT
3Ha4yeHWe Ans YCNOBWUM Tennonepegauyun, CuUeHapui noxapa [oSbkeH OblTb 000CHOBAH M CBA3aH C
3KCMEePUMEHTAamNbHbIM (PParMeHTOM.

4.4 CoopyxeHUe IKCNepMMeHTanLHoro oparmMeHTa

4.4.1 ®dusnyeckme xapakTepUCTUKU 3SIEMEHTOB, He BXOAAWMNX B COCTAB MCNbITYEMOro obpasua
(3anemMeHTbI KpensieHus)

SKCnepuMeHTanbHbIi pparMeHT MOXET COCTOSATb U3 3neMeHTOB (KOHCTPYKLWIA), KOTOpbIe ABRAIOTCA
NpeamMeTOM WUCMbITAHWA WNW MOXET COCTOATb M3 psfa OCHOBHbLIX SNEMEHTOB, 0OpasyloWwmMx 4acTb
UCMbITATENLHOrO CTEHAA, U K KOTOPOMY MOFYT KPEMUTLCA BCMOMOraTefibHble 3NEeMEHTbl UNU 3NEMEHTI,
KOTOpblE NoanexaT WUCTbITaHU. STU (PUKCUPOBAHHLIE 3NEMeHTbl 06ecneynBaloT KPenneHne MCnbITyembiX
06pasyoe unu obGecneynBaloT UX HEMOABMXKHOCTb. WX dmsmyeckue xapakTtepucTukm umeroT Gonbluoe
3HayeHue, 0CoBEeHHO Npu OrHEBOM BO3AENCTBUMU.

du3nyeckuMU XapakTepucTMKaMu SIIEMEHTOB KPEnsieHus, KOTOpble AOMKHbI ObiTb OonpeaeneHsbl,
ABMAOTCA:

a) TMN NAOTHOCTb, pa3mepsl;

b) noXkapHO-TEXHUYEKUE XapaKTEepPUCTUKHU;

C) cnoco6 KpenneHus;

d) TMN U30NALMK, KOTOPLIA MOXKET BbiTh NPEAYCMOTPEH MEXAY SNEMEHTOM KPENNEHNA U UCNbITYEMbIM
o6pasLom.
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4.4.2 Tennocdusnyeckne xapakrepuCcTUKU 3N1I€MEHTOB KpenneHus

Tennosble XapaKTEPUCTUKW SMEMEHTOB KPENNEeHWs MOryT Urpatb BaXKHYIO pofib B OnpeaeneHuu
OrHECTOMKOCTW MCNbITyeMoro obpasua KOHCTpyKuuu. Tam, rae ycnoBusi AanbHENLUero MCrnonb30BaHWA
ucnbiTyeMoro obpasuya KOHCTPYKUMM W3BECTHbI (Hanpumep, nepekpbiTue, onuparowieecss Ha GeTOHHbIe
KOHCTPYKLMU), UCNOMNb3YEMbIE SMEMEHTbI HE ABMAOLMeca obpa3suammn B 3KCNepUMEHTanbHOM dparmeHTe,
JOMKHbI  ObITb  AHANOMMYHLIMU  OCHOBHBIM KOHCTPYKUMSAM. ECnM OHM HE COOTBETCTBYIOT OCHOBHbIM
KOHCTPYKLMAM, MoGbIE UBMEHEHUS B Y3nax KpenneHus JOMmkHbl ObiTb 060CHOBaHLI. OBOCHOBAHUE AOMKHO
yYUTbIBaTL CreaytoLme napamMmeTpbl SNEMEHTOB KPENNEeHNs:

a) nokasaTenb ropoyecTy;

b) TemnepatyponpoBoAHOCTE Q, rae a = k/pc, efe k — TennonpoBOAHOCTb, 0 — MNJIOTHOCTL U C —
yaenoHaa TEennoeMKOCTb. TemnepaTtypornpoBOAHOCTb  (KO3hMULUMEHT TemnepaTypornpoBOAHOCTM) O
XapaktepusyeT CKOpPOCTb W3MEHEeHWs (BblPaBHMBAHWSA) TemnepaTypbl BELIECTBA B HEPABHOBECHBIX
TennosbIX npoueccax. MaTtepuanel ¢ Gonblueil TemMnepaTyponpOBOAHOCTLIO AOMMKHLI pearuposarb Ha
TEnnoBble U3MEHEHNA BbICTPEe, YEM MaTepuarnsl C MEHbLLEH TEMNEPATYPONPOBOAHOCTbIO;

C) KO3(PDULMEHT TEMNMOBOrO pacLUNPEHUS;

d) TemnepatypHble gedopManuu.

Ecnn ycnosusi ganbHeRLWero MCrnosnb30BaHUSA MCMbITYEMON KOHCTPYKLIMU HA NPAaKTUKE HEW3BECTHbI,
MPOTOKON WCMbITAHUIA AOIMKEH B MOMHOM MEpe OXapakTepusoBaTb 9TW NapaMeTpbl, YTOObl MOMOYb
nocneayoLweMy aHanmay.

4.4.3 KpenneHue o6pasua Kk 3KCNepMMeHTanbHOMy CTeHAY

Cnocob KpenneHus Kakoro-nmbo OAMHOYHOIO 3NEMEHTA K KOHCTPYKLMU MOXET MOBMNUATHL Ha Xapakrep
ero noseaeHus. Ecnu ganbHeiwee MCnonb30BaHWe KOHCTPYKLMM U3BECTHO, CMOCOO KPEnneHUs AOIDKEH
ObITb MakCMManbHO NPUBNMXKEH K NpakTuke. Ecnu ganbHeiwee Mcnonb30BaHWE KOHCTPYKLUM HA NMPaKTUKe
HEeU3BEeCTHO, cnocob KpenneHua goJmkeH BObITb NONHOCTLIO ONUCAH C yKkasaHuem:

a) TMNa KpenneHus;

b) maTepunanos, n3 KOTOPbLIX CAENaHbI KPENNeHUs;

C) YacToThl (Lara) KpenneHuii;

d) M3MepeHHOoro BpaLlaTeslbHOro yeunus (KPYTALWMIA MOMEHT), eCnu KpenneHUsi BUHTOBbLIE;

€) KPUTUYECKMX TEMNEepAaTyp, CBA3AHHbIX C NPOYHOCTbIO MaTepuana KpenneHus.

Yanbl KPEnneHnsa HECYLLUMX KOHCTPYKLUMIA AOIMKHbI MMETb aHanornyHble nokasarenu OrHeCTOMKOCTU C
ucnbITyeMbiM 06pasLom.

4.4.4 3apenka (ynsioTHeHue) o6pasLoB B UCNbITYEMOM (hparmMeHTe

Tun u cnocob 3agenku o6pasua B UCNILITYEMON KOHCTPYKLMWU, B OCHOBHOM, BaXX€H, €CNN UCNbITYEMYIO
KOHCTPYKLMIO OLIEHWBAIOT Ha MOXAPHYI0 OnacHocTb. OpHako, ecnu ofpasey WUCMbITLIBAIOT Ha HECYyLylo
CnocobHOCTb, 3aAerKa MOXET MOBMUSATL HA NMPOrPEB KOHCTPYKLMKU. ECN HEN3BECTHLI YCNOBUA 3aaenku npu
akcnnyatauuu, matepuan M BbiOpaHHbIE MeToA 3aAenku AOSkHbl ObiTb OGOCHOBaHbI W OMUCAHbLI C
MCNOMb30BAHMEM CIEAYIOLLIMX XapaKTEPUCTUK:

a) pasMepsbl 1 rnybuHa 3agenbiBaeMblX OTBEPCTUIA (LUBOB, TPELUMH U T. N.);

b) Tun u coctaes mMaTepuana;

C) ero ¢husnyeckoe cocTossHue (Hanpumep, Xpynkoe, rtbkoe unu Cxumaemoe);

d) nioGble M3BeCTHble TENNOMU3IMYECKUE XapaKTEPUCTUKM (Hanpumep, TeMmnepaTtypa pasMsArdeHus
Matepuana, KoaPuUUEHT TENSIOBOIO pacLUMPEHUs U A4p.).

4.5 O6paseu Ans UcnbITAaHUNA

4.5.1 KOHCTPYKUMA UCnbITyeMoro oopasua

Mpeanonaraetcs, yto 6onbluas 4acTb MUCMbITyeMoro obpasuya npeactaBnseT cobON peanbHylo
KOHCTPYKUMIO, UCNONb3yeMylo Ha npaktuke. TeM He MeHee MOoryT notpeboBaTbCA AONOMHUTESbHbIE WIU
HETMNOBbLIE COeaAUHEHUS (Y3nbl KpenneHust). Mpu Ucnonb3oBaHUN TakKMX COEAUHEHUIT AOSDKHO ObiTb YUTEHO
BIUSIHWE COEAMHEHUS Ha CrieayloLImMe napaMeTpbl:

a) TennoobMeH Mexay aneMeHTamMu coeiMHeHus (KpenmneHus) u o6pasuyom;

b) uenocTHocTL 06pasya;

C) TennoBoe pacumpenune u gecopmaums obpasua;

d) nepegaya Harpysku, Kak MPUNOXKEHHOM, TaK U BbI3BAHHOM TEMJIOBLIM PACLULMPEHNEM.

Ecnu coeauHenue Bknoyaer B cebs 3agenku (YNroTHEHWS), OHM AOMKHbI ObITb ONMUCaHbl B
COOTBETCTBUU C 4.4.4.
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4.5.2 Martepuanbi ans ucnbiTyemMoro o6pasua

BoiGop Martepuana wucnbityeMoro obpasua [OkeH ObiTb aHanorMveH pearnbHbIM YCMOBUAM
UCNONb30BaHUA KOHCTPYKUMW. TeM He MeHee npu co3faHun 0oOpasuoB ANs MCMbITAHWA Heobxoaumo
YUuTbIBaTb, YTO HEKOTOpble MaTepuanbl, WCMOMb3yeMble Ha npakTuke, TpebylT OCOBEHHOCTU B
akcnnyarauuu. Ecnm cosgaHune Takux ycroBuii HEBO3MOXHO, TO pasHMLUA MEXAy MCMbITYEMbIM COCTOSHUEM
U haKTUHECKUM COCTOSIHUEM AOMKHA ObITb OTMeYeHa. HeoaHopoaHble MaTepuans A0KHbI ObiTh HanbGonee
OGnM3KUMU K MCNOMb3YEMBIM Ha NpakTUKe.

MapameTpbl, KOTOPbIE AOSHKHBI ObITb YYTEHDI:

a) BNaXXHOCTb MaTepuarnos;

b) oTBEpAEHUE ANA LLEMEHTHBIX COCTaBOB;

C) BO3MOXHbIE XUMUYECKME peakLinu;

d) npoyHOCTb NMOBbIX CBA3YIOLLUX MaTEpnanos (KNees, aare3usos).

4.6 Bb1OOp TeMnepaTtypHOro pexuma

4.6.1 OrHeBoOe BO3geNcTBME

3710 ABnsieTcss Hanbonee BaXkKHbIM NApPaMeTPOM UCMbITAHUS, TaK Kak BbIOOP HEMPABUIbHLIX YCNOBUN
HarpeBa MOXET CHU3UTb APHEKTUBHOCTb KCnepuMeHTa. Cnegyer OTMETUTL, YTO B OONBbLUMHCTBE CNy4aes,
UCNOMNb3yeMbl€ MPU UCMbITAHUM YCMOBUSA MOrYT OblTb NPOBEAEHbl OAMH pa3 W, CneaoBaTenbHO, YCNOBUSA
Harpeea AOMKHbI ObITb NPaBUMBHO ONpeAeneHbl W BOCNpou3BeAeHbl. Cneayer yuuTbiBaTb, YTO €CAM
BeposATeH Gonee 4yem OAMH CUEHapuil noxapa, MOryT MoHagobuTLCA MHOTOKpaTHblie ucnbiTaHuAa. Ecnu
BepoATEH Bonee Yem OAWH CLUEHapuin, MOryT MOHaA0OUTLCA MHOTOKPaTHbLIE UCTILITAHUS.

BeiGop cueHapueB noXkapa A0/MKEH YYUTbIBATD:

a) obLee KONMYECTBO TEMMOBLIAENEHNS;

b) coOTHOLLEHWE KOHBEKTUBHON U NYYUCTON COCTaBIAIOLLEN;

C) CKOPOCTb TEMNIOBbIAENEHUS.

4.6.2 MeTon HarpeBa

MoBefeHWe MHOMMX KOHCTPYKLMI 3aBMCUT OT Xapakrepa OrHeBoro Bo3zewncrus. Meroa orHeeoro
BO3AENCTBMSA, UCMONb3YEMbI B IKCNEPUMEHTE, AOIDKEH 3aBUCETb OT pa3Mepa d/IEMEHTOB, 00pasyoLmx
UCnbITaTENbHbIA hparmeHT.

Jonu KOHBEKTUBHOIO U JIy4NCTOrO Harpesa, 0COBEHHO Ha paHHWUX CTaauax noXkapa, AOMMKHbI ObiTb
onpegerneHsl, OCOOEHHO MpU  UCMONb30BaHUM  UCKYCCTBEHHLIX CNOCOGOB Harpesa (Hanpumep,
TeMnepaTypHblIi pexum, Co3aaBaeMblii ra30BbIMK rOPenkaMm, OTIIMYaETCA OT PEXMMA pearnbHOro noxapa).

MHoro chakTopoe MOXET MOBMMATL HA MOLUHOCTbL TEMNSIOBLIAENEHUS W HA COOTHOLLEHWE Mexay
KOHBEKTMBHON W IYYUCTON COCTaBNAKOLWENR. Tak, BNaXKHOCTb APEBECUHblI MOXET WUMETb CYLLUECTBEHHOEe
3Ha4YeHne ansa pexxkuma ropexusi. Ecnm ncnonb3yiot wrabenu apesecuHbl, TO 06beM ApeBeCUHbI perynupyeTt
MOXAaPHYIO Harpysky, a pasmep wrabenen n paccTosHNe MEXAy HUMWU ONPEeAEnsAoT NPOAOMKUTENBHOCTb U
CKOPOCTb FOPEHUS.

Bbibop Buga noXapHOM Harpy3km AomkeH ObiTb 060CHOBaHHbIM. Heobxoaumo paccMaTpuBaTb
cneayoLme BUAblI NOXaPHON HarpysKu:

a) wrabenu u3 ropro4Ynx MaTepuanos:

1) ApEeBECUHbI,

2) nnacTM4ecKkux MaTepuanos,

3) Apyrux matepuanos;

b) rasosble ropenku:

1) pakenbHOE ropeHue;

2) anhdy3noHHOE ropeHune (paccesHHoe nnams);

C) (POPCYHKM ANA FOPIOYKUX XKUAKOCTEW (Hanpumep, KEPOCUH, AN3eNbHOE TOMNBO):

1) pacnbinusatome popCyHKu,

2) ucnaputernbHble hOPCYHKK;

d) peanbHas noxxapHasa Harpyska (Hanpumep, Mebesb, ropUne XUakocT).

4.6.3 PacnonoxeHue oyara noxapa

BnusocTtb ovara noxapa OTHOCUTEJIbHO UCNbITYEMOro oGpasua MOXET NOBIIUATL Ha €ro nosegeHune,
TaK, Konn4ecTtBo Tenna, nepegasaemMoro HenocpeqCTtBeHHO Ha NOBEPXHOCTb KOHCTPYKUUU, BNUAET HaA €ro
HavanbHylO0 peakuuto. Xapakrtep OrHeBoro Bo3aencTsus (CM. 4.6.2) Takke BIUAET Ha 9T0. B cBA3KM C 9TUM
paccTosiHMe OT UCMbITYeMbiX 00pa3sLUoB A0 o4ara noxapa AOJHKHO COOTBETCTBOBATb 3a4aHHOMY CLEHapuIo
noxapa.

Ecnu ovar noxxapa pacnosioXeH y cTeHbl uiu, 6oriee Toro, pacnosioXeH B yriy, TO 3TO NpensaTCcTByeT
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BOBMEYEHUIO BO3/lyXa, YTO, B CBOIO OYepeab, BIMAET HA TemnepaTypy W napamerpbl KOHBEKTUBHON CTPYW.
Mpu 3TOM cneayeT yuuTbIBaTh BIUSHUE PACNOSIOKEHUA O4ara noXapa Ha crieaylowmue napameTpb:

a) Temneparypa — GnM3Kkoe paccTosiHMe o4ara noXxkapa oT CTEH U YITOB;

b) KOHBEKLMS M M3NyYEHUE — BbICOTA KOHCTPYKLIUI Ha4 UCTOYHMKOM NOXAapa;

C) U3NyYEHNE — PACCTOSIHWE OT CTEHbI 40 04aroB NoXapa.

4.7 BbIGOp yCnoBui BEHTUNALUK

O6bem NoCTynaloLLIero B o4ar noxapa Bo3ayxa BfIMSET Ha CKOPOCTb TEMMOBbIAEIIEHUS ANl NOXKapoB
C TBEPAOM roproyen Harpy3koi. Ecnu ucnoitaHus npoBoaAT ¢ UCNONb3OBAHWEM FOperokK, TO Nogayvy Bo3ayxa
obecneumBalor MO0 C NOMOLLBLIO BEHTUNATOPOB, NMOO nyTeM nogBoAa CXaroro Bo3gyxa no
TpyOONpoBOAAM HM3KOTO [JaBMEHUS C YNpPaBNEHMEM TFOpenkamMu uYepes perynupylolme BO3AYLUHbIE
KnanaHbl, SBAAIOLMECA COCTABHOW 4YacTbio ropesnok. Ecnu B kayectBe TBEpAOW rOploYei Harpysku
ucnonb3yioT wrabens ApeBeCUHbl, TO NOAa4Ya BO3Ayxa B UCMLITATENIbHYIO YCTAHOBKY [JOJDKHA
obecneumBaTbCsl Yepe3 cneuuanbHble OTBEPCTUA, HA KOTOpbIX Ans obGecneyeHus HYXHOro pasmepa
OTBEPCTMA YCTAHABMNUBAIOT LUMOEPHLIE 3aCOHKKN (3a8BUKKM).

Hepocratok kucnopoga MOXET MPUBOAUTb K CHWKEHUIO MHTEHCUBHOCTU TOPEHUs, B TO BpPeMs Kak
U30ObITOK KUCNOPOAA MOXET BbI3BATb YPE3MEPHOE NOBbILLEHUE TeMnepaTypel. Tpebyemble napameTpbl
noJauv BO3fyxa Npu UCMbITAHUKU AOIDPKHBLI ObITb NPUHATLI NO pesynbTaTtaMm NOoAPOOHOro aHanusa ycnosun
BEHTUNALUU B pearbHbIX YCITOBUAX.

YcnoBsusi NpOEMHOCTU pparMeHTa NpPU MCNLITAHUAX U NPU pPeanbHbIX YCROBUAX MOXHO ONUCaTb C
MOMOLLbIO COOTHOLUEeHUA (1):

A, o~h
L\/_ (1)
A

t

rae A, — obuwasa nnowaabL OTBEPCTUI ANA BEHTUNAUMM (Hanpumep, OKOH);
h — B3BeLUeHHas cpeaHsas BbICOTa OTBEPCTUS;
A;— obLyas nnowaab orpaXaaloLmx KOHCTPYKLUIA (CTEH, Nona U NoTonkKa).

4.8 BbI6Op yCcnoBuit BbITAXXHOW BEHTUNALMKU

BbITs)kKHAst BEHTMNAUMSA, B3aUMOAEWCTBYA C NPUTOYHOM BEHTUNSILMEN, perynupyet CKOpOCTb
yAaneHusa npoaykToB ropeHusl. CNMULLIKOM HU3KasA CKOPOCTb BbITSXKKU BIUSET HA KONUYECTBO MOCTYNAIoLWEro
BHYTPb (bparMeHTa BO3Ayxa, KOTOpblA, B CBOIO ouyepedb, BRUSET Ha TeMmnepaTypHbil pexum. Ans
GOnbLUMHCTBA CLiEHApUEB MOXapa MOXHO MPOBECTU OLEHKY Haubornee BEpPOSITHOTO pexuMa AaBfneHus u
BeHTUNAUMKU. Kak crnegctsue, napaMeTpbl BEHTUNAUWM  JOMDKHbI HaAXOAUTLCS MOA  KOHTPONEM U
COOTBETCTBOBATL YCMOBUAM Ha npakTuke. JormkHbl BbiTb ONpeaeneHbl crieayowme napameTphbl:

a) NosIoXeHMe BbITSXKHbIX OTBEPCTUMN;

b) pasmep BbITSXKHLIX OTBEPCTUMN;

C) CKOPOCTb 0TBOAA NPOAYKTOB FOPEHUS.

4.9 BbiGop ycnoBuit pa3pywieHusi (€Cru KOHTPONMpyeTcs)

HekoTopble HaTypHble OrHEBblE UCMBITAHUA MOryT NOTpeboBaTb aHanm3a OXNaXAEeHUs KOHCTPYKLMi
WM MX NoBeAeHus npu paspylleHun. MeToa u CKOpOCTb OXNaXKAeHWUst (Hampumep, eCTECTBEHHOE W
NPUHYOAUTENBHOE OXNAXAEHUE, MNOXAPOTYWEHWE W T. A.) MOryT W3MEHUTb CKOPOCTb U BO3MOXHOCTb
NPOAOIHKEHUA TOPEHUS TOPHOYMX 3MEMEHTOB UMM NPUBECTU K CKarnbiBaHUKO (PaCTPECKUBAHUIO) HETOPHOYMUX
KOHCTPYKUMiA. Tlpu onpefgeneHun pexuMma  OXMaXAEeHWUsl, yKasaHHOr0 B MCMbITAHWKW,  AOJDKHBI
perucTpupoBaThCs CreaytoLme napaMeTpsbl:

a) BO3AYyLUHOE oxnaxaeHne (MPUHYAUTENbHOE UNU ECTECTBEHHOE);

b) BbIGOP MeTOAA TYLLUEHUSI U OTHETYLUALLErO BELLECTBA;

C) pasMeLLeHne orHeTywawlero o60opyaoBaHus.

5 YcnoBusa ucnbitaHumn
OnucaHHoe B HacTosiLEM crTaHgapTe o6GopynoBaHWE SBNAETCA MNPEAnoYTUTENbHOM B LEnsax
YNYYLUEHWS BOCMPOU3BOAMMOCTM U CONOCTAaBUMOCTU pe3ynbTaToB. [pyrasa annapatypa Takke MOXeT OblTb

MCMONb30BaHa, HO MOrPELHOCTb, AManasoH W3MEPEHUA W TOYHOCTb AOSKHBI OblTb  AHaNOrMYHBbI
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pekoMeHayeMoMy 060pya0BaHUIO.

Bo Bpems 3anucu 9KCNEPUMEHTAIbHbIX AAHHbLIX OHU AOIDKHbI ObITb MOA MOCTOAHHLIM KOHTPONEM B
uensx 6onee paHHero 06HapPY>XeHUSA BO3MOXHbIX HETOUHOCTEI.

TunuyHaa owmbka, 4acTo BCTPEYAlOWAACS B IKCMEPUMEHTAX C FMIPOCKOMUYHbLIMU MaTepuanamu,
0COBEeHHO npu M3MepeHuM TemnepaTypbl BHYTpM obpasya — oOpaszoBaHMe BOAHLIX KapMaHOB BOKPYr
TepMmonap. 3anuTele B Marepuan TepMonapbl, B TOM YUCHe B NMPOCBEPNEHHblIe OTBEPCTUS, MOTYT CHU3UTb
BNMUSAHME BOASIHBIX KAPMaHOB. BMecTe C TeM ecnu uamepeHue TemnepaTyOpbl NOKa3sbIBaeT NPOAOIHKUTENBHOE
Hanuyune «TemnepaTypHoOn nonkuy B uHtepsane ot 100 °c [0 120 “C, TO npuumnHa 3TOro AOrmkHa ObITb
nuccrneaosaHa U ucnpasneHa.

5.1 YcnoBusa okpyxatowen cpeabl

5.1.1 TemnepaTtypa oKpyxarowen cpeabl

MamepuTenbHoe yCTPOWCTBO AOJDKHO ObITh 3alUULLEHO OT BO3AYLUHbIX NMOTOKOB NMYTEM YCTAHOBKU
TOYEK U3MEPEHUst B LieHTpe Tpybku Gomnblioro amametpa (150 MM) u anuHoi 250 MMm. PekoMeHayloTcs
Tepmonapbl Tuna T. Bo3amoxHO ucnonb3osanme Tepmonap tuna K ans ycraHOBNEeHWs yCrnoBuiA TEMMOBOro
BO3AECTBUSA, AN KOTOPbIX OTKanMBpoBaHa perucTpupyiowas annaparypa. HesakpenneHHas 3awmiieHHas
Tepmonapa anametpom (3 + 0,5) MM AomKHA UMETb NPaBUIbHYIO MOCTOSIHHYIO KOHCTaHTY. cnonb3oBaHue
CTEKNSAHHLIX TEPMOMETPOB HE PEKOMEHAYETCA, TaK KaK OHM HE MOMYT KOHTPONUPOBATLCA aBTOMAaTUYECKH.

5.1.2 Bo3gylwHbIe NOTOKMN

Bo3ayLHbIN MOTOK B MCMBITATENbHOW KaMepe MOXET KOHTPONMPOBATLCA NyTEM U3MEPEHUSI CKOPOCTH
MOTOKa BbIXOAALLMX ra3oB, BXOASALLErO BO34yXa UMK, €CINIY BO3MOXKHO, BO3AYLLUHOTO NOTOKA, NMPUIEraioLwero K
KPpUTUYECKUM SnemeHTam (NOBEepXHOCTSIM) BHYTpM dparMeHTa. YCMOBUS OKPYXKAIOWEW cpefbl U TOYKM
usmepeHusi o6bIMHO OMpPeaensalT C NOMOLLBbI0 COOTBETCTBYIOLUErOo yCTPOWCTBA. Cneayer uCnonb30BaTh
KOMOUHMPOBAHHLIE AaTyYMKkM (Hanpumep, TpyOku MUTO) mMnu aHEeMOMETpbl AN U3MEPEHUs CKOpPOCTEN
noTokoB. BoO3MOXHO ncnonbL3oBaHue 06opyaoBaHusi B COOTBETCTBUM C [5].

5.1.3 BnaxHocTb BO3lyXa

BnaxxHOCTb BO3Ayxa MOXET MOBMUATL HA ONpEeAeneHHble XapakTepUCTUKKU, Takne Kak BIaXHOCTb
ucnbiTyemoro obpasua. MoaToMy BRaXkHOCTb BO3ayxa AOIDKHA OblTb U3MEpPEHa C MOMOLLBIO FMrpoMeTpa
(Hanpumep, BOMOCHOrO) C HEMPEpbIBHbIM CHATWEM nokasaHuii. Ecnu 3T0 HEBO3MOXHO, pPeKOMeHAyeTcs
CHATME NMOKa3aHuii B Havane UCnbITaHWUs U NOCNe Hero.

5.2 YcnoBus ucnbIiTaHnin. TeNSIOBOM PEXUM

5.2.1 Temnepartypa

Bce TemnepaTtypbl AOIHKHBI ObITh 3apErMCTpUpoBaHel B rpagycax Lienscus.

Mcnonb3ayeMble Tepmonapbl AOMKHbI COOTBETCTBOBATb AManasoHy U3MepseMblx Temnepatyp, M
NOCTOSIHHAsA KOHCTaHTa AOMkHa OblTb M3BECTHA. BbiGop Tepmonap MoxeT GbiTb OCHOBAH Ha TpeGoBaHUAX
EN 60584-1 [1], EN 60584-2 [2] n EN 60584-3 [3]. Mo BO3MOXHOCTU U3MEPEHUA TEMNEPATYPLI HE
[lIONyCKaeTCsl BLIMOMHATLCA B 30He nrameHu. XXenatenbHo, 4ToObl OHM OblMM BbIMONHEHbI B 30HAX,
npunerawoLwmx Unu paaoM ¢ NNaMeHemM.

Mpu n3MepeHUn TemnepaTtypbl B Npegenax 3femMeHToB, 06pasylolmx UCNbITYyeEMbI obpasel, Bce
npoBoAa TepMonap U s 3NEKTPONPOBOAKM AOMKHbI ObITb yOpaHbl OT TOYKU M3MepeHUs. Ecrnn BO3MOXHO,
TepMmonapbl A0MKHbI ObITb «3anuTbl» B obpasel, a He BCTaBMeHbl B NpeaBapuTESibHO NPOCBEPIIEHHbIE
OTBEPCTUS, TaK KaK 3TO MOXET NPUBECTU K HAKOMIIEHUIO BNaru B OTBEPCTUM.

5.2.2 Nany4yeHue. Tun ycTponcTea

MeToa M3aMepeHus TeNNOBbIX NOTOKOB AOMKEH ObiTb MOAPOOHO onucaH. [JonyckaeTcsi UCnonbL30BaTh
pasnuuHble JaTyMKW (M3MEPUTENM) TENNOBOFO MOTOKA, BKMOYas AAaTYMKM HA OCHOBE TEMMOBWU3WOHHOW
annapatypbl. TennoBble MOTOKM AOMKHbI ObITb M3MEpEeHbl, kak NpaBuno, Ha paccTosHuM 1 M OT ovara
noxapa. Bo3aMOXHO M3MepeHUe Ha ApYroM yaoOHOM pacCTOsiHUM C y4eTOM OMacHOCTW BO3dencTeus. MNpu
3TOM CrefyeT y4uTbIBaTh:

a) obLuee TennoBbIgENEHNE;

b) KOHUEeHTpauuio kucnopoaa;

C) CKOPOCTU NMOTOKOB FOPAYMX NPOAYKTOB ropeHus;

d) TeMnepaTypy BHYTPU KOHCTPYKLUN.
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5.3 YcnoBusa ucnbiTaHui. flaBneHuve

5.3.1 Nepenag naBneHun

Mpu nM3mepeHun nepenaga AABMEHUSI MEXAY WUCMbITATENbHOMW OTHEBON KaMepon M OKpyXKaloLlen
cpefon Tpybka, npukpenneHHas K BXOAHOMY OnoKy usMepeHun gaBneHus, A0MKHA BbIXOAUTbL U3 KAMepbl Ha
TOW >Xe BbICOTE, YTO U M3MEpUTENbHAsI TOJIOBKA, MOKA Temnepatypa rasa HaxoAuTCA B PaBHOBECUM C
BHeLUHel atmocchepoii. Briok usamepenuin aaBnexHus aomkeH GbiTb pazpaboTaH Tak, YTobbl OH 3dhchekTMBHO
U3Mepsn ctaTuyeckoe AaBfiEHUE WU NPU €ro YyCTaHOBKE B NOGOM MONOXEHUU MOXHO Obino 6bl u3bexarb
WU3MEHEHU AWHAMMWYECKOrO AABIIEHUS, 3@ UCKIIOYEHUEM CNy4aeB, €CNU 3TU AaHHble ABAAIOTCA 4acTbio
3KCMEPUMEHTATBHBIX BLIXOAHBIX AAHHBIX.

5.3.2 N'pagueHT paBsneHns

Harpes ra3os B OrHEBOW kamepe 00bIYHO NPUBOAUT K FpaaMeHTy AaBrneHus. B HenoasnxHOM Bo3ayxe
U NpU ageKkBaTHOM U3MEPEHUM TeMmneparypbl MOXET ObiTb BbIMUCMEHO U3MEHEHWEe AABMEeHUA MO BbICOTE.
OvuHaMmuyeckue ycrnoBuss MOTYT BRMSAITb HA STOT FPAAMEHT, W BKIIOYEHUE [OMNOSIHUTENbHbLIX YCTPOWCTB
U3MEPEHUS] [aBMEHUS Ha pasHblX BbICOTAX MOXET MOMOYb YCTAHOBWUTL HAMU4YME U 3HaYeHue mMobbix
rpagueHToB. JToboi Takown rpaAueHT AOIMKEH ObITb MONMHOCTLIO 0GOCHOBAH.

5.4 YcnoBua ucnbiTaiui. MexaHuyeckue BoO3aeNCcTBUA

5.4.1 iamepeHuns Harpysku

OGopy,qosaHme, ucnonb3yemoe ana cos3gaHuva  Harpysky, AOIDKHO UMMETb AaTyuku  CUlbl
(r(vapaBnuyeckme, TEH3OMETpUYECcKue), uToObl YCTpaHuTb mMobGble OLMOKM, BbI3BAHHBIE MOTEPAMMU HA
TpeHne. 3Ha4YeHUe M pacnpefeneHue Harpy3ku AOJDKHbl ObiTb 0OBGOCHOBaHbI W penpe3eHTaTuBHbL. Ecnu
pasmepbl 0bpasua yMeHblUeHbl, CO3JaBaeMasi Harpy3ka AOSfpkHa ObiTb He TONbkO COOTBETCTBYIOLLErO
3HaAYEHWs, HO M TAKOTO e xapakrepa (Hanpumep, pactshkeHue unu nsrnb).

5.4.2 N3amepeHune nporuba

BenuuuHa npormba paer LUEeHHyl MHMOpMaUMIO 0 NOBEAEHUM KOHCTPYKLMM, NMOCKONbKY OHA AaeT
uHpopMaLMIo O rpagueHTax TensoBOoro pacwmpenna u 1. 4. OAHAKO OAHA TOYKA M3MEpeHus He aact
[OCTaToOMHO MHpopMaumm, 4TOObl €O034aTh MNOMHYID KapTUHY MOBEAEHUA KOHCTpyKuuu. [losTtomy
PEKOMEHAYETCHA UCMONb30BaTh HECKONLKO M3MepPEHU NPormboB.

Bce nsamepenus nporubos cneayeTt no BO3MOXHOCTM NPOBOAUTL C UCMOSNIb30BAHUEM KanUOPOBaHHbIX
NUHENHBIX 3NeKTpuYeckux npeobpasoBaTenen ¢ COOTBETCTBYIOLLMMMU AMana3oHaMu uamepeHui. Cneayer
NPUHATL MEPbI ANS TOro, YTOObI AaTunk paboTan Ha NPOTSPKEHUU BCETO UCTILITAHUSA.

5.4.3 BniusiHue KpensneHUA KOHCTPYKLUUI Ha aedopmaumm

OrpaHuyeHue gecdopmaumii, Hanpumep BpallaTenbHbIX U NPOAOSIbHLIX, MOXET UMETb GonbLioe
BMUSAHUE HA MOBEAEHUE IJMNEMEHTOB W KOHCTPYKUUW, MOABEPXKEHHbIX OrHEeBOMY BO3AENCTBUIO. Takue
OrpaHUYEHNs JOIPKHLI COOTBETCTBOBATL MPUMEHAEMbIM Ha NPAKTUKE U MO BO3MOXKHOCTU U3MEPEHBI.

5.5 3amepeHne BpeMeHN UCNbITAHNUIA

5.5.1 Pernctpauusa BpemMeHu

Bpemsi AOMKHO OblTb M3MEPEHO C MOMOLLUBIO CEKyHAOMEepa, KOTOpblii M3MepsieT B MUHyTax W
CeKyHAax, W 3anucaHo OTHOCWUTENbLHO MNOCNeAHeW npoLleAe MUHYTbl UMM CEKyHAbl, €Cnu 9T0
HeobxoanmMo. N3mepeHnsa cnegyeTt npoOBOAUTL C TOYHOCTBLIO HE MeHee YeM 1 0,5 %.

5.6 I3amMepeHMe BbIXOAHbIX 4AHHbIX

BbIXOAHbIE JaHHbIE UCTILITAHMA JOIDKHBI COOTBETCTBOBATL Liensam ucnbiraHui. Hanpumep, ecnu uens
3aKn4aeTcd B YCTAHOBMEHUMM MOLLHOCTM TENSOBLIAENEHUS, TO OHO SIBNSETCA OCHOBHOW BbIXOAHOM
XapakTepucTukon u BbipaxaeTtcsa B eauHuuax CU. OaHako B npouecce 3KCnepuMmeHTa M3MepeHue Apyrnx
BaXKHbIX XapaKTEPUCTUK TaKXKe MOXET NPEeACTaBNATb MHTEpeC. M3MepsaioT cneayioLme xapakTepucTUKu:

a) NNOTHOCTb AbIMa;

b) coctaB nNpoayKTOB ropeHus;

C) CKOPOCTb PacnpoOCTPaAHEHUsI NNAMEHU;

d) makcumanbHasa Temneparypa;

€) NHTEHCUBHOCTb U3NyYEHUS.
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5.7 3anucb n xpaHeHne AaHHbIX

Mcnonb3oBaHne 3MEKTPOHHbIX Tabmuu SIBNSIETCA yHMBEPCanbHbIM CNOCOGOM NpeacTaBfieHnst u
TabynMpoBaHUs JaHHbIX. [aHHble AOIKHbI ObiTb 3anuMcaHbl U COXpaHEHbl B YAOOHOM ANns 4YTeHWUs Buae
(HanpumMep, pasaeneHHbIMU Ha CTPOKW).

6 Mopapok npoBegeHUs1 UCMNbITAHUA
6.1 BocnnameHeHue

6.1.1 MeToa BOCNNamMeHeHUs

MeToa BOCNNAMEHEHMSI MOXAPHOW HAarpy3km MOXET MOBINUSITb HA HA4yanbHYl0 CKOPOCTb pa3BUTUSA
noxapa. YpesMepHoe UCronb3oBaHWe YrnesoAOPOAHOro TOMMMBA UIIM HECKOMbKO TOYEK 3aXuraHusi MoryT
BbI3BaTb MOXap, Pa3sBMUBAIOLUMINCA 4Ype3BbiHaNHO ObICTPO. Xapakrep UCTOYHUKA BOCMNAMEHEHMSI AOIDKEH
ObITb NONIHOCTLIO ONUCAH, U €ro BbIGOP AOMKEH ObiTb 0GOCHOBAH.

6.1.2 U3smepeHue BpeMeHuU

OavH 3 Hanbonee CrnOXHbIX 3NIEMEHTOB CTaHAAPTU3ALMU NPU HATYPHbIX WUCMBITAHUAX — BpPEMS
NOXKUIaHUSA U BOCMMAMEHEHUA MOXapHOW Harpysku. PekOMeHAyeMblii METO[ 3aKMioYaeTcs B U3MEPEHUN
TeMnepaTtypsbl, KOorga TemnepaTtypa AOCTMraeT 3aJaHHOr0 3HAYEHUS U AaHHbIA MOMEHT CUMTAIOT Havanom
akcrnepumeHnTa. Ecnm 910 HEBO3MOXHO, CODObITME, PacCMaTpUMBAEMOE Kak BOCMMAMEHEHUE, JOIDKHO ObiTb
YETKO CHOPMYIINMPOBAHO.

6.2 TexHUKa 6e30MaCHOCTHU

6.2.1 CnacarenbHoOe U aBapuitHoe 06opyaoBaHue
Mepea BbINOMHEHUEM NOBOr0 UCMbITAHUA AO0MKHA ObITb MPEANPUHSTA OLIEHKA pUCKa AN BbIABNEHUS
BCEX NOTeHUManbHbIX onacHocTen. JOmkHbl BbiTb NPUHATLI BCE Mepbl 6€30MacHOCTH ANSi CHWKEHUSA PUCKOB.

6.3 KoHTtponb

6.3.1 AnuTenbHOCTb

Bpemsa Havana ucneiTaHuin crnegyet pukcmpoBath (HaNnpUMeEp, Ha4ano BOCNNAMEHEHUS, JOCTIKEHNE
onpeaeneHHon TemnepaTtypbl U T. A4.). JomkeH ObiTb NpeacTaBfieH OCHOBOMOMAarawwmin nNpuHUMN Ans
Hayana uamepeHuin. icnonb3oBaHne (PUKCMPOBAHHOW TEMNepaTypbl, UIAMEPEHHONM 3a[aHHOW TepMonapon,
ABNAETCHA NPeAnoyYTUTENbHLIM METOAOM, B CUNY €ro BOCNPOU3BOANMOM.

6.3.2 NpeactaBneHne BPpeMeHU

Ecnu Bpemsi AOMKHO ObiTb BU3yanbHO BKMIOYEHO B NOOylo 3anuch (Hanpumep, Buaeo unu ¢oto),
YCTPOWCTBO AOIMMKHO BcCeraa oTtcuutbiBaTh Bpemsi oT 00,00 u nokasbiBaTb UCTEKLee BpeMsi. TaWmep He
JOJIDKEH UCNONb30BaTbL «peanbHOEy TEKyLlee BpeMsi, KOTOPOE MOXET BBECTU B 3abnyxaeHue.

6.4 Ha6nogeHun

6.4.1 YacTota HabmoaeHun

He cywiecrByeT npeaBapuTenbHO 3annaHUpPOBaHHLIX MHTEPBANoB ANA HAOMIOAEHWI NMPU HATYPHbLIX
UCMbITAHUSIX, U OOLUMIA NPUMHLUMN [OIDKEH COCTOSATb B NOAAEPKAHUM MOCTOSIHHOTO HabnioaeHus 3a BCEMM
COOTBETCTBYIOLUMMM napameTpaMu. [nsi 3Toro MOryT notpeboBaTbCs HECKONbKO KBanuuUMpOBaHHbIX
Habnioaarenen.

HabniogeHus A0mkHbI ObiTb BBLIMOMHEHbI YEepe3 perynspHble MHTEpBanbl BPEMEHW, Kaxabl M3
KOTOPbIX AOIMKEH NpeacTaBnaTh He bonee yem 10 % oxuagaemoro unu Tpebyemoro nepuoaa spemeHu. Ecnm
HET HUKaKMX U3MEHEHWI, 9TO AOIMKHO ObITb 3aMMCaHO kak pe3ynbTar HabniogeHusa. Ecnu mexay 3TumMm
MHTEpBanaMmum MPOUCXOAAT CYLLUECTBEHHbIE, BpPEMSl W3MEHEHUs JO/MKHO OblTb 3aperucTpupoBaHo.
Mcnonb3oBaHue perynsipHbiX MHTEpBasioB 06ecneumBaeT OTYET UCTbITAHUW, B KOTOPOM BCe HaGniogeHus
3adukcMpoBaHbl C AONYCTUMON NOTPELLHOCTLIO He Gonee 9 %.

6.5 OKOHYaHue UCNbLITAaHUI M NOXapPOoTylIeHue

Cnoco6 3aBepLUeHUs1 UCTILITAHUIA MOXET OKa3aTb CYLLECTBEHHOE BNUSIHUE HA JKCNEPUMEHTArbHbIE
AaHHble. Ecnu npuMeHeHne BOAbI MOMXET OCTAHOBUTL MOXap BO MHOTMX CRydyasx (Hanpumep, npu ropeHuu
9
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wrabenei ApeBeCUHbI) U CMOCOBCTBOBATbL BOCCTAHOBMEHMIO MPOYHOCTU METamnnMYECKUX KOHCTPYKLIWIA, HO
OHO & MOXET BbI3BaTb B3PbIBHOE PaCTPECKMBaHUE GETOHHbIX KOHCTPYKUMIA. Buibop cnocoba u BeLyecTsa
AN NoXapoTyLUeHWs crieayeT npeaBapuTenbHO PaCCMOTPETb.

6.6 AHanu3 nocne ucnbiTaHUM

MsmepeHue aaHHbLIX NOCHe MCMbITAHWIA 3aBUCUT OT Lienei akcnepumenta. Mpu HaGnogeHusix nocne
UCMbITaHUIA NIOGbIE BNUAHNSA B Pe3ynbTaTe NpekpaLleHns noxapa A0MmkHbl ObiTb OTMEYEHbI.

7 OT4yeT 00 UCNbITAHUSAX
7.1 ®opmMynupoBaHue Lenm

Mepen cocraBrneHumeM oTveTa 00 WCMbITAHWU CriedyeT YeTKO ONpPeAenuTb Lenb 9KCNEpPUMEHTa U
KpUTEPUMU, KOTOPbIE AOIMKHbI AOCTUTHYTbI.

Otyer 0 nOGOM OrHEBOM UCMNbITAHUM [OMMKEH HAYMHATLCA C YeTKOW (OOPMYMUPOBKM LIEMK
aKcriepumeHTa. 3Ta Lenb A0MmkHa COOTBETCTBOBATbL 0O0CHOBAHMSAM YCNOBUI UCTILITAHUN, KaK 9TO OMUCAHO B
pasgene 4.

B 3aknioveHUn oTyeTa UCnbITaHUI CreayeT ykasaTb pe3ynbTar AOCTKEeHUA Lenu.

OTYeT nCNbITaHWI AOIHKeH BKIoYaTh B ¢ebsi 9KCnepuMEHTanbHbIe YCMOBUS, YETKO CBSA3bIBAA UX C
COCTOSHUAIMW KOHCTPYKLMUW, 381aHHbIMU B pasgene 4.

7.2 XapakTepucTuKa 3KCnepuMeHTanbHbIX UCCIIea0BaHUNA

OT4YeT MUCNbITAHWI AOMHKEH HE TOMbKO MOAPOGHO OMUcaTh YCMOBMS, MWCNOSb3yEMble B XOAde
UCTIbITAHUA, HO U OGBACHUTbL, novemy Gbinu BbiGPaHbl TakMe YCMOBUA, M AaTb CBA3b MEXAY HUMKU M
BOCNPOU3BEAEHHBIM CLEEHAPUEM.

7.3 MpeacraBneHue pesynbTaToB

Ecnu pesynbTar CcBA3aH CO BpPEMEHEM, MpPU KOTOPOM MPEBLILLIAETCH 3apaHee OonpefeneHHbIn
KpUTEpUi, 3TO AOIHKHO ObiTb BLIPAXKEHO B MUHYTaX, CUMTAss OT HAyamna WCMbITAHWA UMM OT MOMEHTA
BPEMEHU, NPN KOTOPOM CTabuNM3npoBanuCb AOCTUTHYTbIE YCIOBUSA.

3kcnepumeHTanbHble  AaHHble  (Hanpumep, 3HavyeHue TEnnoBOro MOTOKa) JAOMKHbl  ObiThb
3aduKkcupoBaHbl C Ucnonb3osaHuem eaunny CU.

MpeacraBneHue pesynbTaTtoB AO/MKHO COMPOBOXAATLCA OTYETOM, B KOTOPOM MPUBEAEHbI
AOBEpUTENbHbIE MWHTEPBanbl NPEACTABNAEMbIX pPe3ynbTaTOB B  KOIMYECTBEHHOM WNKW  KAYECTBEHHOM
BbIPAXEHUMN.

7.4 OnucaHue ucnbiTyeMoro oépasua

Mpu onucaHuu maTepuanos, MCMONb3yeMbIX B KOHCTPYKUUW, BCE OCODEHHOCTU AOIHKHbI ObiTb
yKa3aHbl, BKMIOYas AaHHble A0 W nocne cywku. CrneayeT uCnonb30BaTh 3HAYEHUA, NOMYYEHHbIE NPU
NPaKTU4ECKUX U3MEPEHUAX, @ HE HOMUHANbHbIE (CTAaHAAPTHLIE) 3HAYEHUS.

UcnbiTyeMblit 06pa3sey 40mkeH ObITb AETaNIbHO ONUCaH, B TOM YUCHE:

a) BCe maTtepuansl, UCNONb3yeMbI€ B KOHCTPYKLIUK;

b) NNOTHOCTL MaTepunanos (NOCNE CyLUKK);

C) BCe pa3Mepbl C TOUHOCTLIO £ 5 %;

d) BnaxkHocTb 06pasya;

€) MeToAbl M BUAbI KPEMMEHUA C YKazaHWeM KPEeneXXHbIX OTBEPCTUIA;

f) BCe BMabI OTAENOK, B TOM YNCNE UX PACXOL;

g) BCe Kneu (eCnu UCMOMb3YHOTCS).

OnucaHue ucnbiTyemoro o6pasua AomkHO ObiTb CHabXeHO YepTexxoM B MacwTtabe (06wWmi nnaH u
pasMepbl).

7.5 OTyer

7.5.1 Npegnoyntaembie KOMNbLIOTEPHbIE MPOrPaMMbl U A3bIK
MpOTOKON MCMbITAHMIE JOMKEH OblTb NpeacTaBneH €O BceMuM uYepTexxamu u  Tabnuuamum,
BCTaBJIEHHbIMM B TEKCT, B hopmaTe Microsoft Office Word. TabnuyHble gaHHblE MOTYT GbiTb NPEeACTABNEHbI

10
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B ¢opmate Microsoft Office Excel. 3nekrpoHHas OTYETHOCTb B HACTOAWEE BpeMs SABNAETCA
06LLENPUHATBIM CNOCOGOM pacnpoCcTpaHeHus HpopMaLun.

7.5.2 Ny6nukauma AaHHbIX

Ecnu koHMDMAEHUMANBHOCTL HE MpPenaTCTBYeT STOMY, pe3ynbTaTbl WUCMbITAHUA AOMKHbI ObITb
pasmelleHbl B ceTu WHTepHeT (BKMoYas KMioYeBble CroBa Ans MOMOLUM MPU MOUCKE [I0KYMEHTA),
enaTtenbHO Ha BeO-caiTe akkpeaMTOBaHHbIX MCCReAoBaTeNbCKUX NabopaTopuin Unm opraHu3auuii.

7.6 O6nacTb NnpMMeHeHUs pesynbTaTa
JIloGon pesynbTaT HAaTYPHOrO OrFHEBOrO MUCMbITAHMA OTHOCUTCS  UCKMIYUTENBHO K 0obpasuy

nuccneaoBaHHbIX POpMbl U pasMepa M B OTHOLLUEHMM K YCMNOBMAM MCMbITaHUI. OTYET UCMbITAHUA OOIMKEH
BKMOYaThL B ce0s 3aABneHne, onpeaensiollee npaMyo o6nactb NPUMEHEHUS Pe3ynbTaTOB UCNbITAHUS.

11
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Mpunoxexnue JA
(cnpaBo4Hoe)

CBe,quMﬂ 0 COOTBETCTBUU CCbUTOYHbLIX MeXAYHapOAHbIX CTaHAAPTOB HALUUOHAJNIbHbIM CTaHOAPTaAM
Poccuitickon ®epepauumn

Tabnuua A1

O6o3HaueHUe U HaMMeHoBaHue
O603HaueHue U HauMeHoBaHue

CTteneHb COOTBeTCTBYIOLLEro
CCbIITOYHOTO MeXAyHapoAHOro
COOTBETCTBUA MeXrocynapcTBeHHOro
cTaHpapTa
cTaHgapTa
SO 13943:2008 * o
MoxapHasa 6ezonacHocTb. CrnoBapb
EN 60584-1:1995 * .
Tepmonapbl. YacTb 1. CnpaBoyHble Tabnuubl
EN 60584-2:1982 *

Tepmonapel. YacTe 2. Jonycku

EN 60584-3:2007
Tepmonapbl. YacTe 3. YANWHUTENbHbIE W *
KOMMeHcaLuoHHble  kabenu.  [Honycku u
cucTeMa uaeHTudmkaumm

* COoOTBETCTBYIOLLMIA MEXroCy1apcTBEHHbI CTaHaapT oTcyTcTByeT. [lo €ro yTBEpXAEHUS peKoMeHayeTcs
UCMONb30BaTb MEPEeBOA Ha PYCCKMA A3bIK  JaHHOrO  MEXAYHapoAHOro craHgapTa. [lepeBof AaHHOro
MeXAYHapoAHOro cTaHfapTa Haxogutcs B defepanbHOM MHGOPMaLMOHHOM (hOoHAE TEXHUYECKUX pPerfiaMeHToB U
CTaHaapToB.
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