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Mpeaoucnosue

1 NOArOTOBJIEH O6wecTBOM C OrpaHU4EHHON OTBETCTBEHHOCTbIO «HayyHbIit MUHHOBALMOHHBIA LIEHTP
CTpOUTENBLCTBA M NoXapHoi 6esonacHocTu «M» (OO0 «HWL], Cullb «M») Ha ocHOBe COBCTBEHHOTO NEpeBoa
Ha PYCCKUM SA3bIK aHITOA3bIMHOW BEPCUM JOKYMEHTA, YKa3aHHOrO B NyHKTE 4

2 BHECEH TexHuueckum komuTeToM no cranaaptusauum TK 274 «MoxapHas 6e30nacHOCTb»

3 YTBEPXXJEH W BBEJEH B IEMCTBWE Mpukasom deaepanbHOro areHTcTea no TEXHUYECKOMY pe-
rynupoBaHuio u metponorumn ot 14 anpensa 2014 r. Ne 335-cr

4 Hacroswui craHgapt MaeHTUYeH MexxayHapoaHoMy AokyMeHTy ISO/TR 15658:2009 «UcnbiTaHus Ha
OFHEeCTOIKOCTb. PykoBOASILLME YKa3aHUA MO NAHUPOBAHMIO U NPOBEAEHMIO KPYNMHOMACLUTaOHBIX MCNbITAHWIA Y
moaenupoBaHue 6es ucnonb3oeanus neuny» (ISO/TR 15658:2009 «Fire resistance tests — Guidelines for the
design and conduct of non-furnace-based large-scale tests and simulationy, IDT).

[Npu NnpyMEeHeHnn HacToALWEro craHaapra pekoMeHAyeTCA UCNONb30BaTh BMECTO CCbINTOYHbIX Mexay-
HapOAHbIX CTAaHAAPTOB COOTBETCTBYIOLLME UM HALUMOHANbLHBLIE CTAHAAPTLI, CBEAEHUSI O KOTOPbIX NPUBEAEHDI B
AONOMHUTENBHOM NpunoxeHun JA

5 BBEJEH BINEPBbIE

6 VI3LAHVE (okTs26pb 2019 1) ¢ Monpaskoii (M1YC 9—2015)

lpasuna npumeHeHuss HacMosweeo cmarHdapma ycmaHoeneHel 8 cmamee 26 ®edeparnbHo20 3aKoHa
om 29 urwoHs 2015 2. Ne 162-®3 «O cmarndapmu3sayuu e Pocculickoli ®edepayuu». Ungpopmayusa 06 u3-
MEHEHUSX K HacmosuweMy cmaHdapmy nybnukyemces e exeao0HoM (no cocmosHuio Ha 1 ssHeaps mekyuiezo
200a) UHhOPMaUUOHHOM yKaszamene «HayuoHanbHbie cmaH0apmbiy, a oguyuanbHbilli mekem usMmeHeHul
U 10npasoK — 8 EXeMEeCAYHOM UHGOPMaUUOHHOM ykalamerne «HayuoHanbHbie cmaHdapmebi». B crydae
nepecMmompa (3amMeHbl) Uunu ommMeHbl Hacmosuweao cmaddapma coomeemcemaeyioujee yeedomiieHue bydem
onybnukoeaHo 6 bnuxalilueMm 6bilTyCKe eXeMeCcsyHO020 UHGOPMaUUOHHO20 yKasamerss «HayuoHarnbHbie
cmaH@apmbly. Coomeememeyrouwjasi uHghopmayusi, yeedoMiieHUe U MeKCMbl PasMewalomcs: makke 8 UH-
¢hopmayuoHHO cucmeme obuiezo nosb30eaHuUst — Ha ochuyuarnbHoMm caiime ®edeparnbHO20 azeHmemea o
MEeXHUYECKOMY peaynuposaHuto u Memposiozuu e cemu inmepHem (www.gost.ru)

© CranaaptuHdopm, ocbopmneHue, 2014, 2019

Hacrosawmin cTtaHaapT He MOXET ObiTb NOMHOCTLIO UMM YACTUMHO BOCNPOU3BEAEH, TUPAXUPOBAH U pac-
NPOCTpaHeH B KavecTse ocmumansHoOro usgaxus 6es paspeluenus degepansHOro areHTCTBa No TEXHUYECKO-
MY PErynupoBaHuiO N METPOIIOTMK
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BBeneHue

B Lenax ycTaHOBMEHNSA HEKOTOPLIX XapakTepUCTUK OFHECTOMKOCTU CTPOUTENbHBIX KOHCTPYKLMIA UIu CO-
OPY>KEHUI, KOTOPbIE HE MOTYT ObITb MOMYYEHbI C MOMOLLBIO CTaHAAPTM30BaHHBIX METOAOB, cCrneumanucraM B
obnacrtu noxxapHon 6e3onacHOCTU YacTo NpUxXoAnTCs npuberatb K NPOBEAEHUIO KpynHOMAacLUTaBHbIX HaTyp-
HbIX OTHEBbIX UCMbITAHWIA 34aHUIA UK HParMeHTOB 34aHWUM NO CReaYoLWUM NPUYNHaM:

a) pasMepbl UCMLITYEMOTO (KOHTPONbLHOrO) obpasua;

b) B3aumogencrene Mexay anemMeHTaMum u matepuanamu KOHCTPYKUWIA;

C) NoXKapHas Harpy3ka u CKOpPOCTb TEMMOBbLIAENEHUS (TENOBOW PEXUM);

d) peanbHble YCNoBus (OrpaHuYeHun);

€) pearnbHbIil BO3QyX000MEH.

MogaenupoBaHue noxapa Takke akTUBHO UCMOMb3YETCA ANSA PELUeHUA CROXHBIX Npobnem, KoTopble
MOTYT BO3HMKHYTb NpW 9KCnnyaTtauuy COBPEMEHHbIX 34aHuN. B HacTosilee BpemMs MOAENMpOBaHMe 4acTto
OFPaHNYEHO OTCYTCTBUEM AAHHbLIX, U KPYMHOMAacLUTabHble UCMbITaHUA B €CTECTBEHHbIX YCIIOBUSIX BCE Yalle
UCNONb3YIOT AN NONYYEHUA HEAOCTAIOLEN UHhopMauum. BeinonHeHne TpeboBaHuMin HACTOALLEro cTaHaapTa
MO3BONUT MOBLICUTHL KAYECTBO, COMOCTABUMOCTb U AOCTOBEPHOCTb SKCNEPUMEHTASbHBIX AAHHbIX.

K coxxaneHuio, opraHM3aumsa u npoBeieHne TakuxX UCMbITAHUI YacTO OrPaHUYUBAIOTCA HaNMM4Ynem CBO-
6oaHoro npoctpaHcTBa, 060pyaOBaHMEM, CTOUMOCTbIO, TPeBOBaHMSAAMU NO 3aLUMTE OKPYXKalOLLEN cpeabl U
T. 4. 3TK akTopbl UHOTAA CTABAT NOA COMHEHWE HAy4YHYI LEHHOCTb 3KCNEepUMEHTAa W AenatoT pe3ynbraThl
TPYAHO CPABHUMbIMU C APYTMMU SKCIEPUMEHTaMU, NPOBEAEHHbIMM B Apyrux naboparopusix unu crpadax. Ot-
CYTCTBME COMOCTABUMOCTM AaHHbIX MELUAET OLieHKe 3HAaYMMOCTU PE3YNbTAaTOB U U3BNEYEHUIO MaKCUManbHON
nonb3bl.

Korga akcnepumeHT npoBeaeH 6e3 Hagnexawlero pacCMOTPEHUS Lenen U napameTpoB UCMbITAHWA,
TPYOAHO Hay4yHO 0DOCHOBAaTbL 0ONACTb NPUMEHEHUS UCMbLITAHHLIX KOHCTPYKUMIA 34aHUA U coopyxXeHui. Kak
cneacTBue, NONyYeHHbIe AaHHbIE NO OTHECTOMKOCTU MOTYT ObITh OLUIMOOYHO MPUMEHEHBI K KOHCTPYKLUUSIM Ha
NpakTuKe.

Llenbto HacTosALwwero ctanaapra senserca popMmpoBaHMe egquHOro NoaxoAa K nporpaMmme NpoBeAeHus
UCMBITAHUI 1 OTYETY 00 UCNBITAHWAX ANSA YBENMUYEHUS BO3ZMOXHOCTM CONOCTaBNEHUs MHAOPMaLUK, a Takke
paclwmpenns obnactu NPUMEHeHUa pesynsTaToB. 3ajaqeii HACTOSsILLEro cTanaapTa SIBMSETCA He OrpaHuye-
HWe pasBUTMSA CrieyuanbHbIX U APYTMX HATYPHBIX MCMbITAHWIA, @, HA0BOPOT, CTUMYNMPOBAHUE UX PA3BUTUA U B
TO X€e BPEMS NOBLILLEHUE UX HAYYHOW LIEHHOCTH.



OKC 13.220.50

Monpaeka kK FOCT P 55994—2014/ISO/TR 15658:2009 UcnbiTaHA Ha orHecTolikocTb. PykoBoasiyme
yKa3aHus 110 NNaHMpoBaHUIO ¥ NPOBEeAEGHUI0 KPYNHOMAacITa6HbLIX MCNLITaHWA U MoaenupoBaHuio 6e3
ucnonb3osaHusa neuu (M3naxve, oktabpb 2019 1)
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HAUMOHANbHBIA CTAHOAPT POCCUNCKON PEAEPALMUM

UCIMbITAHUA HA OTHECTOMKOCTb

PykoBogsime ykasaHusi N0 NSAHMPOBAHUIO N NPOBEAEHUIO KPYNHOMACWTAGHbIX UCMLITAHUI
M MOAENMPOBaHUIO 63 NCNONb30BaHUA NeYU

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

Dara sBepeHmna — 2015—01—01

1 ObnacTb NpUMeHeHun

Hactoswuii ctaHaapt ycraHaBnuBaet o0uue TpeboBaHus kK opraHu3anmu, NPOBEAEHUIO U 0POPMIEHUIO
OTYETHOCTU O KPYMHOMACLLTAOHbIX HATYPHBIX OTHEBLIX UCTILITAHMSAX, KOTOPbIE BLINOMHAIOT 6e3 UCNONbL30BaHUSA
CTaHAAPTHOrO CTEHA0BOr0 000PYAOBaAHUSA (MCMLITATENbHBLIE MEYU, CUCTEMbI U3MEPEHUSA U PEruCTpauumn) Ans
UCMbITAHUIA HA OrHECTOMKOCTL 00Pa3LIOB CTPOUTENbHBLIX KOHCTPYKLIMIA U MHXKEHEPHOTO 060pYyA0BaHUS.

CTaHaapT NPUMEHSIOT AN OTHEBbIX UCMbITAHUI B pearbHbIX YCIIOBUSAX, KOTOPbIE NPOBOASAT ANS OLIEHKM
NOXapPHO-TEXHUYECKUX XapaKTEPUCTUK HECYLLMX KOHCTPYKLUIK, (bparMeHToB 3aaHui (NOMELLEHWIn) unu rpyn-
bl NOMELLEHWIA, BXOAALLMX B COCTAB 3aHUs, B 3a[JaHHbIX YCIMOBUSIX NOXAapa, BHE 3aBUCUMOCTHU OT TOTO, KAKUM
obpasom moaenupyeTcs oyar noxapa (lwradens ApeBECHHbI, FTOPEHUE XUAKOCTU unm ropenku). TpeboBaHus
cTaHaapTa He NPUMEeHUMbI A5 OLIEHKU NOXXapHOW ONacHOCTU MaTepuarnos.

B HacTosilwemM ctaHgapre «kpynHoMacwtabHbley 03Ha4YaeT UCNLITAHUA, NPU KOTOPLIX Namsa odara no-
»apa uMeet nnowaab Gonee 1 M2.

CTtaHaapT npegHasHayeH Ans UCnofb30BaHUA UCMbITATENbHbIMKU NadopaTopusammu U cneuwanucTamm B
obnactu noxxapHoin 6e30MacHoCTH.

2 HopmaTtuBHbIE CCLISIKU

B HacToALeM cTaHaapTe UCNONb30BaHa HOPMATUBHAA CCbINKa Ha cneaylowmnii ctaHaapt. ins aatupo-
BaHHbLIX CCbINOK NMPUMEHSIIOT TONBLKO YKa3aHHOE M3AaHME CCbISIOYHOro CTaHaapTa, AN HeaaTUPOBaHHBLIX —
nocrneaHee u3gaHue (BKrovasi Bce U3MEHEHUs).

ISO 13943, Fire safety — Vocabulary (MoxapHan 6e3onacHocTb. Cnosapsb)

3 TepMuHbI N onpepeneHus

B HacTosiemM ctaHpapTe npuMeHeHbl TepMUHbI U onpeaenerna no MCO 13943,

4 lMporpamma ucnbITaHUN

4.1 O6wwue nornoxeHusn

TpyoHOCTU, CBA3AHHbIE C OrHEBLIMWU UCTBITAHUAMU KPYNHBIX CTPOUTEMbHLIX KOHCTPYKUMIA unu ¢par-
MEHTOB 3A4aHWI [Hanpumep, CroXxHasi KOHUrypaums KOHCTPYKUUI; BbICOKAss CTOUMOCTb MCMbITAHWUN; Npu-
obpereHne npubopoB (000pyaOBaHMSA); TPAHCNOPTUPOBAHME KOHCTPYKLMIA], 4acTO BbI3bIBAIOT CTpEMIieHue
YMEHbLINTL MacLuTab KOHCTPYKLUMIA Ans ucnbiTaHuin. Mpu ManomacwTabHbiX OFHEBbIX UCMILITAHUAX cneayeT
YYUTBIBATb, YTO NOBEAEHUE COCTABHbIX INIEMEHTOB, BXOAALLUMX B COCTAB KOHCTPYKLIMU, 3HAYUTENBHO Bapbupy-
€TCA 0T UX Macchl. PasMepbl U Macca KOHCTPYKLUMU MMEIOT 60nbLUIOe BNUSHWE Ha €€ NPOTrPEB U OTHECTONKOCTb.

Us3paHue odpuumansHoe
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AHAmNOrM4HO, KOrAa Npu UCMbLITAHUSX UCMOMbL3YIOT NPSMOE OFHEBOE BO3AEWCTBUE HA 3NEMEHTbl KOH-
CTPYKUMIA (Hanpumep, ropeHue wrabens ApeBeCUHbI, Mebenu unu ropeHue ras3oBbiX ropenok), pasMmepsbl nna-
MEHMU U KOHBEKTUBHOW CTPYM HE MOTYT ObITb OAHOBPEMEHHO YMEHBLUEHbI COPA3MEPHO YMEHbLUEHUIO pa3Me-
POB MCNbLITYEMOM KOHCTPYKLIUM UIKN dneMeHTa, 06pasylolmx ee.

YMeHbLUeHne pasmepa dKCrnepuMeHTanbHOW KOHCTPYKUMKM (dbparmeHTa) 4acto He ABnAeTca ageksar-
HbIM peLIeHUEM MpPU BbINOMTHEHMU TaKUX UCTbITAHUIA. ECnKM aKCNepuMEHT NPOBOAAT NPU YMEHbLUEHHbIX pas-
Mepax KOHCTPYKLMIA, HeOOXOAUMO Y4UTbIBATb, YTO YMEHbLUEHUE PA3MEpPOB BIUAET HA BPEMA HACTYNNEHUsN
npeaenbHbIX COCTOSAHUI MO OTHECTONKOCTM.

Mpu ymMeHbLUeHUM pasmepa UCnbITyeMoro coparMeHTa noBefleHUe KOHCTPYKLUUI Moaenupyetca Gonee
TOYHO, €CNU Tennonepeaayy MOAENUPYIOT C YYETOM pearnbHbIX YCIOBUM, a Takke ero o6bema n pasmepos.
JTio6oe Takoe u3meHeHne AOMKHO ObITb ONpPeAeneHo KONMYECTBEHHO U PErMCTPUPOBAHO.

Mepen Hayanom NPOEKTUPOBAHUS U CO3AAHMS SKCMEPUMEHTAmNbLHOro pparMeHTa BaXXHO onpeaenuTb
Lienu 3KCMepuMeEHTa, NMOCKONbKY BO MHOTMX CIy4asix OHU ONpPEAEnsioT pa3mep u Maccy KOHCTPYKLMUNA, KOTO-
pble noanexar UucnbiraHuio. ChHopMynmMpoBaHHbIE LIENU 9KCNEPUMEHTA AOIDKHbI ObITh COCTABNAIOWEN YaCTbIO
NPOTOKONA UCMbITAHUN.

Mpu NnaHMpoBaHWUM U NPOBEAEHUM IKCNIEPUMEHTA, BKITIOYAIOLLETO B CeOs1 KpynHOMacLITabHbIE OTHEBLIE
UCNbITaHUS, HE0BX0AUMO YUUThIBATb (DAKTOPDLI, KOTOPbLIE MOFYT 3HAYUTENbLHO MOBMUSITL HA PE3YNbLTaThbl UCNbI-
TaHui. BnuaHua aTux (hakTopoB MOXKHO u3bexarb Npy NpaBubHOM NNAaHUPOBaHUM AKCcnepuMeHTa. Ecnu snu-
sIHUe Hen3BexHO, ero MOXHO npeaBuAETb U, CNEeAOBaTENbHO, CKOMMNEHCUPOBATbL NPU BbINOMHEHUN UCNBITAHUI
W aHanuse pe3ynsrartoB. [laHHble 0 BO3MOXXHOM BNUSHUM STUX (DAKTOPOB NpuBeAEHbI B 4.2—4.9.

Pesynbratel aHanm3a u BbIOOP UCMOMb3yEMbIX NAPAMETPOB AOMMKHbI COCTABMATL YACTb UCMLITATENBHBIX
XapakTepucTUK U AOSMKHbI ObITh 3aOMKCUPOBAHBLI B COOTBETCTBUM C 7.2.

4.2 YcnoBus okpyxawluen cpeabl

4.2.1 Bo3gywHbie NOTOKW, UX BENMYMHA U HanpaBreHme

Bo3gyLuHbIe NOTOKM BOKPYr KOHCTPYKLMIA, BKIIOYasi KOHBEKTUBHbIE MOTOKM OT o4yara noxapa, MoryT ce-
PbE3HO NOBMUATL HA IKCMEPUMEHT M NOJyYeHHble pe3ynbraThl. [10TOKM, BXoAsiLME Yepe3 BEHTUNSILIMOHHBIE
W Opyrue npoemsbl, MOTYT OKa3blBaTb BIMSIHUE HA 3HAYEHWE AABMNEHUS BHYTPU bparMeHTa unu nomeLleHus,
a TaKke MOTyT NMOBMUSATL HA CKOPOCTb, C KOTOPOW ra3bl MOTYT BbIXOAUTL Yepe3 npoeMbl. Bxoaawme n Bbixo-
ASiLme NOTOKKU BO3AyXa Yepes npoembl MOFYT CO34aTh TaKKe NOHWKEHWE AaBNEHUS U NOBAUSATL HA CKOPOCTb
ropeHus n3-3a gedmuyura Kucnopoaa.

XoTs1 OTCYTCTBUE BO3AYLLHbIX NOTOKOB CO3AAa€eT Hanbonee HerTpanbHbie YCRNOBUS, 3TO YCNOBUE CMOXHO
obecneuntb Npu KpynHomacLTabHbIX 3KCNepuMeHTax. KpoMe Toro, ycnoBusi OTCYTCTBUA BO3AYLUHLIX NOTOKOB
He COOTBETCTBYIOT YCMOBUSIM 9KCNIyaTauumn 34aHuin 1 COOPYXKEHUIA, B KOTOPLIX HAaNU4Yue BETPOBON Harpysku U
BEHTUIALMM CYLLECTBYIOT, Kak npasuno, B 90 % cnyyaes.

JonxHbl BbITb ONpeaeneHbl UCTNOSNb3yeMbl€ YCITOBUS ABUKEHUS OKPY>KalOLLEro BO3AyXa Npu UCMbITaHU-
sx. Heo6xoauMo ykasbiBaTb OTCYTCTBME BO3AYLUHbIX MOTOKOB, @ NPpK HANU4MmM NoTokoB — yKasaTb UX CKOPOCTb
U HanpasneHue.

4.2.2 Temnepatypa

TemnepaTypa OKpy>aloLLen cpefbl BNMAET HA BPEMS AOCTUXKEHUSA KPUTUYECKUX NapaMeTpoB Marepua-
noB (Hanpumep, TeMneparypa BOCMIamMeHeHUs U Temneparypa u3mMeHeHus hasoBoro COCTOSAHUA MaTepu-
ana). Ecnn Temneparypa okpyxatoLleli cpeabl HU3Kas, 3T KpUTMYECKUE TemnepaTtypebl JOCTUraloTCA nocne
Gonee 4ONTOro NPOMEXYTKa BPEMEHMU, 8 €CMU OHA BbICOKA, OHU MOTYT ObITb JOCTUTHYTLI HEONPAaBAAHHO PaHO.
Yem Bonblue mMacca maTepuana, TEM MeHbLUE BAIUSIHUE Ha HEro TemnepaTypbl OKpyawoLlen cpegbl. MNpu
pacnpocTpaHeHM OrHA OT OAHOro obbekTa K ApyroMy BRUSHWE TeMnepaTypbl OKpyXKalollei Cpeabl TaKKe
CYLLECTBEHHO.

MockonbKy Temnepartypa OKpy»aloLlei cpebl 0Kas3biBAET BIMSIHUE HA YCIOBUS FTOPEHUSt U COCTOSIHWE
MaTepuarnoB Kak B Ha4ane WUCMbITaHWiA, TaK U B XOA€ UX, NPOBEAEHNE UCMbITAHWUIA NPU BbIOPAHHBIX YCMOBUAX
OOMKHO GbITb 060CHOBaHO. ECnK Ha NpakTUKe MOXHO OXWAATb LUMPOKUIA AMana3oH TEMNEpPaTyp, Hanpumep
oT MuHyc 5 °C go nntoc 40 °C, uenecoo6pasHO BbIMOSIHEHUE OTAENbHbLIX UCNBITAHUA NPU MUHUMAMNBLHON U
MakcuMManeHoi TeMnepaTypax. [Mpu HEBO3MOXHOCTM TaKUX UCMLITAHUI AOJHKHA BbITb UCMONb30BaHa CPeaHNAS
Temneparypa.

4.2.3 BnaxHocTb

BnaxxHOCTb BO34yxa BMUSIET Ha coep)kaHue Bnary B pasfiMyHblX Matepuanax, YTo MOXeT MOBIUATb
Ha UX cnocoBHOCTb K BOCNMAMEHEHMIO U TOPEHUIO, €CIIN OHU SIBMSAKTCA YacCTbi0 UCTLITYEMON KOHCTPYKLMK.
AHaNOTM4YHO BbICOKAS BNaXXHOCTb matepuanoB U BIaXXHOCTb BO3ayxa MOryT HENnoCpPeACTBEHHO BNUATb Ha
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XapakTepuCTUKMU ropeHns MOAENUPYeMOoro odara noxxapa. 310 cneayeT NPUHUMAaTbL BO BHUMAHME NPU aHanm-
3€ MONYYeHHbIX Pe3ynbTaToB.

Ecnu gpesecuHy (unu gpyrve Buabl APEBECHLIX Marepuanos) UCMONb3YIOT B Ka4ecTBe NMOXapHOW Ha-
rPy3Ku, ee BNAaXXHOCTb BAUAET HA CKOPOCTb TennoBbigenenusa (cMm. [5]). Takasa noxapHasa Harpy3ka AormkHa
ObITb NOA KOHTPONEM ANS NOAAEPXKaHUS 3a4aHHON BNAXHOCTU BMIOTb A0 BPEMEHU UCTILITAHUS.

4.3 Pasmep akcnepumMeHTanbHOro ¢pparmeHta

4.3.1 O60cHOBaHMe reoMeTpu4eCcKomn (hopmbl

dopma (BKNKOYAs YUCHO CTOPOH, (POPMUPYIOLLMX OrpaXKaEeHUE) UCTMbITAaTeNbHOro hparMeHTa BNUSAET Ha
BO34ENCTBUE MOXKapa Ha KOHCTPYKUMU. Ecnn kOHCTPYKumMm OyayT MCMNONbL30BATLCA HA MPAKTUKE B COOPYXKe-
HUAX C NPAMOYTONbHbIMU reOMeTprYeckumu dpopMamm, To CrieayeTt UCNonb3oBaTb parMeHT NPSIMOYroNbHOM
opMbl. ECnun CyLLECTBYIOT ApYyrMe yCnoBusi NPUMEHEHUS KOHCTPYKUUIA, HanpuMep ANs LMAMHAPUYECKUX UITU
chepuyecknx COOPYXKEHMIN, NPUMEHEHUE PE3yrNbTaToB UCMbITAHWI, NPOBEAEHHbIX B MPAMOYrOribHOM dpar-
MEeHTe, AOMKHO ObiTb 060CHOBaHO. Kak npaBuno, B niobomM 3KCnepuMeHTe ¢ HarpeBoM TpebyeTcsi OLeHKa
BNUSIHUA U3MEHEHNUS TENNOOOMEHA HA rPaHUYHbIX MOBEPXHOCTSAX, OCOOEHHO B yrrax KOMHAT UNu B NOMeLLe-
HUSAX CO CNOXHOWN reoMeTpueit. STO BNMsHUE AOMKHO ObiTb NPOAHANM3NPOBAHO, a BbIBOALI 0O0CHOBAHbI ANs
NPUMEHEHUA K KOHCTPYKLUAM C APYrMMU reOMETPUYECKUMU DOPMaMK, HanpUMep KPUBONTMHEMHBLIM.

4.3.2 O6ocHOBaHuWe BbICOThbI

BbicoTa ucnbiTatensHOro pparmMeHTa UMeeT HanbonbLUee BIUAHME Ha AMHAMUKY NOXApPOB U MOBEAEHUE
KOHCTpyKUuiA. MOCKONbKY pacnpocTpaHeHne OrHa UMEET U3HavarnbHO BepTUKanbHOE HanpasneHne, Hanmune
nepeKkpbITUS NPUBOAUT K PaCNpPOCTPaHEHUIO NOXapa B rOPU3OHTaNbHOM HanpasneHuu. fopioume NpoayKTbl
rOpeHust NOAHUMAIOTCH KOHBEKTUBHBIMU NOTOKAMU BMECTE C BOBIIEYEHHbLIM B KOHBEKTUBHYIO CTPYIO BO3[AYXOM,
npu 3TOM NPOMCXOAMT TEMNOOOMEH C OKPYXKalOLEN Cpedoi No Mepe yBennyeHusa BbiCoThbl. Kak cneacreue,
BbICOTa FOPU30OHTANLHOIO MEPEKPLITUA ONpeaenseT TeMnepaTypy rasoB, KOraa OHM HAYMHAIOT pacnpocTpa-
HATbCSI BAOSb HEr0. OTO MOXET CKa3aTbCsA HA TEMMNeEpaType U pasMepax norpaHUYHbIX CII0€B, KOTOPbIE MOTYT
CYLLIECTBEHHO MOBMNUATH HA Pa3BUTUE NOXAapa U COCTOSTHUE MOXAPHOW Harpy3ku.

BaxxHO, 4TOObI BbICOTA FOPU3OHTANbLHOIO NEPEKPbITUA Oblna y4YTEHa B CBETE €€ BAMSAHUA Ha pa3BuUTHE
noxapa. Mcnonb3yemas BbicoTa hparMeHTa JosmkHa ObITb TAKKE CBAA3aHa C YCNOBMAMM UCMOSb30BaHUA Mo-
XKAPHOI Harpysku (KONMYECTBO MOXKAPHOW Harpysku, ee pacrnonoxeHue). BoicoTa oT BEpXHENn 4acTu ovara
noxxapa A0 MoTorIka urpaeT BaXXHYKO POnb B MOAENSAX pacrnpoCTpaHeHUsi onacHbIX hakTopos noXapa, Tak Kak
3TO BNUSIET HA NOBEAEHUE AbIMA U NYYUCTbIA TEMNOOOMEH.

4.3.3 O60CcHOBaHMe WUPUHBI U MYOUHbI

Ecnu BbICOTa 3KCMEpUMMEHTAaNbHOro pparMeHTa SBNSETCH OCHOBHbIM OMpeAensowmnMm (akTopoMm Ha
OrHECTOWKOCTb KOHCTPYKLMK 338 CHET KOHBEKLUM (CM. 4.3.2), TO roOpM30oHTarnbHbIE pa3Mmepbl pparMeHTa BAUSIOT
Ha OrHECTOMKOCTb KOHCTPYKLMU 3a CHET U3NyyeHusi. Brin3ocTb CTEH K o4ary noxkapa MOXeT NPUBECTU K CoBep-
LUEHHO pa3HbIM pe3ynbkratam, eCnu OHW MOSy4aloT NOBLILEHHbLIE 3HAYEHUsI TEMMOBOIO M3Ny4YeHus. Tam, rae
M3BECTHO, YTO PACCTOSIHME MEXIY O4aroM rnoxxapa u nepumeTpom dparMeHTa UMEeT 3Ha4eHne Ansa yCnosun
Tennonepeaayu, cueHapuii noxxapa AospkeH 6biTb 060CHOBaH U CBA3AH C 3KCMEePUMEHTarnbHbIM )parMeHToM.

4.4 CoopyxeHue 3KCNepuMeHTanbLHoro parMeHTa

4.4.1 ®u3nyeckue xapaKTepuCTUKN 3MEMEHTOB, He BXOAAWMUX B COCTAB MCMbITYEMOro obpasua
(3aneMeHTbI KpensieHUA)

SkcnepuMeHTanbHbIi PparMeHT MOXET COCTOSITb U3 3NEeMEHTOB (KOHCTPYKLIMIA), KOTOpble ABAAIOTCA
NPeaMETOM UCMNbITAHUA, NN MOXET COCTOSITb U3 Psiia OCHOBHBLIX 3NEMEHTOB, 00pa3yloLmUx 4acTb UCMbITa-
TENbHOro CTeHAA, U K KOTOPOMY MOTYT KPENUTHLCS BCMIOMOTaTENbHbLIE 3NIEMEHTbI UK ANIEMEHTbLI, KOTOPbIe NoA-
nexar UCTbITaHUo. 3TN (PUKCUPOBAHHBIE ANEMEHTbI 00eCneYnBaloT KpENNeHne UCTbITyemMbiX 06pasuos unu
o6ecneumBaloT Mx HENOABMKHOCTL. WX chusmueckue xapakTepucTukn MMelotT bonbLuoe 3HaveHue, 0Co6eHHo
Npn OrHEBOM BO3AEWCTBUMN.

dU3NYECKUMU XapaKTEPUCTUKAMMN BNEMEHTOB KpPENIEeHUs, KOTOpble AOIDKHbI ObITb onpeaeneHsl, ABNsa-
10TCA:

a) Tvn, NNOTHOCTb, Pasmepbl;

b) noxapHO-TEXHMYEKNE XapPaKTEPUCTUKU;

C) cnocob kpennenus;

d) TMn u3onsauMK, KOTOPbIN MOXET OblITb NPEAYCMOTPEH MEXAY 9MEMEHTOM KPENEeHNA U UCNbITYEMbIM
obpasLom.
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4.4.2 Tennocdunsnyeckme xapakTepuCTUKN 3NIEMEHTOB KPensieHus

TennoBble xapakTEPUCTUKU BNEMEHTOB KpPEenneHna MOryT Urpatb BaXKHYIKO pOrib B ONMpPEeAEneHun orHe-
CTOMKOCTM UCNLITYyEMOro obpasua KOHCTPyKUMKU. Tam, rae YCroBus AanbHEenLero Cnonb30BaHns UCMbITye-
MOro obpasua KOHCTPYKLUMM U3BECTHBI (HanpuMep, nepekpbITue, onuparoLleecs Ha GETOHHbIE KOHCTPYKLWK),
UCMOMb3yeMble 3NEMEHTHI, HE ABNAOWMeca obpasyamm B SKCNepUMEHTansHOM parMeHTe, AOMKHbI ObiTh
aHanoOrMYHbIMU OCHOBHbIM KOHCTPYKUMAM. ECNKU OHM HEe COOTBETCTBYIOT OCHOBHBLIM KOHCTPYKUMAM, Nobble
W3MEHEHUA B y3nax KpenneHus AoMmkHel ObiTb 000CHOBaHLI. OBOCHOBaHWE JOMKHO YYUThIBaTL CreayoLme
napameTpbl 9NeMEHTOB KPENNEHUS:

a) nokasartesnb roprYecCTy;

b) TemnepatyponpoBOAHOCTL «, rAe o = k/pc, rae k — TennonpoBOAHOCTb, 0 — MAOTHOCTb U ¢ — yAENb-
Has TeNN0EeMKOCTb. TeMNepaTyponpoBOAHOCTb (KOI(PMULIMEHT TEMMEPATYPONPOBOAHOCTH) O XapakTepuayeT
CKOPOCTb U3MeHeHUs1 (BbIPABHUBAHUS) TEMNEPAaTYpbl BELLECTBA B HEPABHOBECHLIX TEMMOBLIX Npoueccax. Ma-
Tepuanbl ¢ 6onbLuelt TEMNEPATYPONPOBOAHOCTLIO JOMKHLI PEarnpoBaTb Ha TENMOBbLIE M3MEHEHNS ObICTpee,
YeM maTepuansl C MEHbLLEH TEMNepaTyponpoOBOAHOCTLIO;

C) KOSIPMUMUEHT TENMOBOrO PaCLLUMPEHNUS;

d) TemneparypHble aeopMauuu.

Ecnu ycnosus ganbHenLwero MCnonb30BaHMsA UCTIbITYEMON KOHCTPYKLMKN HA NPaKTUKE HEM3BECTHbI, MPO-
TOKOI UCMbITAaHUM JOSMKEH B MOSIHOM Mepe oxapakTepu3oBaTb 3TU NapaMeTpbl, YTOObI NOMOYL NOCAEAyoLLe-
MY aHanuay.

4.4.3 KpenneHue o6pasLa K 3KCNepuMeHTanbHOMy CTeHay

Cnoco6 kpenneHus Kakoro-nmbo OAMHOYHOrO 3NeMeHTa K KOHCTPYKLMU MOXET NOBNUATL HA XapakTep
ero noseaeHus. Ecnu ganbHenwee MCNonb30BaHWe KOHCTPYKLMKU M3BECTHO, CNOCOO KpenneHus JOSKeH ObiTbh
MaKkCUManbHO NpubnuxeH K npakTuke. Ecnu aganbHenwee ncnonb3oBaHME KOHCTPYKLUMU Ha NPaKTUKE HEUs-
BECTHO, cnoco6 KpenneHns AOrMKeH ObiTb MOMHOCTbLIO OMUCAH C YKa3aHUEM:

a) Tuna KpenneHus;

b) maTepuanos, U3 KOTOPbIX CAENaHbl KPENEeHNs;

C) 4acToThl (LLara) KpenneHun;

d) M3MepeHHOro BpaLLaTesnbHOro yeunus (KpyTAwmuii MOMEHT), €CIn KpenneHusl BUHTOBbLIE;

€) KpUTUYECKNX TEMNEPATYP, CBA3AHHBLIX C MPOYHOCTBLIO MaTepuana KpenneHus.

Yanbl KPenneHust HeCyLLMX KOHCTPYKLMIA AOMKHBI UMETb aHANOTMYHbLIE NOKa3aTenn OrHeCTONKOCTU C UC-
nbITyembIM 06pasLomMm.

4.4.4 3apenka (ynnoTHeHue) o6pasuoB B UCNbLITYEMOM (pparmeHTe

Tun n cnoco® 3agenku obpasya B UCNLITYEMON KOHCTPYKUUU B OCHOBHOM BAXEH, €CNU UCNbITYEMYIO
KOHCTPYKLMIO OLIEHMBAIOT Ha MOXAPHYIO ONAaCHOCTb. OfHaKo ecnu o6pasel, UCMbITLIBAIOT HA HECYLLYIO Cno-
COOHOCTb, 3aAenka MOXET NOBAUATb Ha NPOrpeB KOHCTPYKLMKN. ECnn Hen3BecTHbI yCnoBUA 3aaenku Npu 3Kc-
nnyarauuu, Matepuan v BblbpaHHbIi METoA 3aA4enkn A0KHbI ObiTb 060CHOBAHBI U ONUCaHbLI C UCMONb30Ba-
HWEeM CrnefyoLLMX XapakTepucTUk:

a) pasmepsl U rmy6uHa 3aaensiBaeMbiX OTBEPCTUIA (LUBOB, TPELUWH U T. N.);

b) Tun u coctae marepuana;

C) ero husnm4eckoe cocTosiHue (Hanpumep, Xpynkoe, rubkoe unm cxumaemoe);

d) mobble n3BecTHblie Tennoduanyeckne xapakTepucTuku (Hanpumep, Temnepatypa pasmardeHus ma-
Tepuana, Ko3atPULUEHT TENNOBOrO pacLUMPEHUA U ap.).

4.5 OOpa3seu AN UCNbITaAaHUNA

4.5.1 KOHCTPYKLMA UCNbITYeMOro oopasua

Mpeanonaraetca, 4To Gonblias 4acTb UCNbITyemoro ofpasua npeacraBnseT coGoi peanbHyl KOH-
CTPYKUMIO, UCMONb3YEMYIO Ha NpakTuke. TeM He MeHee MOoryT noTpeGoBaTbCA AONOMHUTENbHLIE UNKU HETUNO-
Bble coeauHeHus (yanbl kpennenus). Mpu ncnonb30BaHMKM TakKUX COEANHEHUIN AOMKHO ObITb YYTEHO BRUAHUE
COEAMHEHNA Ha CreayloWme napaMeTphbl:

a) TennooOMeH Mexay dNeMeHTamu coeanHeHust (kpenneHus) u obpasuom;

b) uenoctHocTb 06pasua;

C) TENNOBOE pacluMpeHue n gecdopmauus obpasua;

d) nepenava Harpysku, Kak NPUNOXXEHHOW, TaK U BbI3BAHHOW TENOBLIM PACLUMPEHNEM.

Ecnun coeauHenune BknioyaeT B ceba 3aaenkn (ynnoTHEHMS)), OHW AOMKHbI ObiTb ONMCaHbI B COOTBET-
cTBUM C 4.4 4.
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4.5.2 MaTepuanb! ans ucnbityemoro o6pasua

Bbibop maTepuana ucnbITyeMoro o6pasua AomkeH OblTb aHanormyeH peanbHbiM YCIOBUSIM UCMONb30-
BaHWUA KOHCTPYKUUW. TEM HE MeHee npu co3gaHun obpasuUoB ANA UCNbITAHMIA HeoBX0ANMO YYUTbIBaTb, YTO
HEKOTOpble Marepuarbl, UCNONb3yeMble Ha npakTuke, TpebylT 0cobeHHoCTM B akcnnyatauun. Ecnu cospa-
HUEe TakKnux yCJ'IOBl/II7I HEBO3MOXXHO, TO pasHuua Mmexay NcnbiTyemMbiM COCTOAHUEM U (DaKTI/I‘-IeCKVIM COCTOAHUEM
JomkHa ObITb 0OTMeueHa. HeogHOpoaHble Marepuansl AOMKHbI ObiTb Hanbonee BNMM3KMMKU K UCNONb3yeMbIM
Ha NpakTuke.

MapameTpsl, KOTOPbIE AOMKHbI ObITb YUTEHbI:

a) BMaXHOCTb MaTepuarnos;

b) oTBepaeHune ANs LEMEHTHbIX COCTaBOB;

C) BO3MOXHbIE XUMUYECKUE PeaKkuum;

d) npo4YHOCTb MOGLIX CBA3YIOLLMX MaTEPUAnoB (KNeee, aare3uBoB).

4.6 BbIGOp TeMnepaTypHOro pexmuma

4.6.1 OrHeBoe BO3AEUCTBUE

3710 ABnseTrcsa Haubonee BaXkKHbIM NapaMeTpoOM UCNbITAHUS, TaKk Kak BbIOOP HENpPaBUIbHLIX YCROBWUI
HarpeBa MOXET CHU3UTb 3¢hhEeKTUBHOCTL dKCNepuMeHTa. Cneayet OTMETUTDL, YTO B GOMbLUMHCTBE Cry4aes
UCNosNb3yeMbl€ NPU UCNbITAHUKW YCNOBUA MOTYyT 6bITb nposeaeHbl 0AUH pas, U, cneaoBarenbHO, yCNoBuAa Ha-
rpesa AOJDKHbI 6bITb npaBunNbLHO onpeaeneHbl U BOCNpPOu3seaeHbl. Cne,qyeT YYUTbIBATbL, YTO €CIIU BEPOATEH
fonee 4eM OAMH CLUEHAPUI NoXapa, MOTyT NOHAA0OUTLCA MHOTOKpaTHbIE ucnbitaHus. Ecnu Bepositen Gonee
YeM OJMH CLEeHapUii, MOTYT NOHAA0OUTLCA MHOTOKPATHbLIE UCTIbITAHUA.

Bbibop cueHapuveB noxapa AOMKEH YUUTbIBATD:

a) obLyee KONMYECTBO TENNOBbLIAENEHUS;

b) cOOTHOLLIEHME KOHBEKTUBHOWN U Ny4YMCTON COCTaBNAIOLLEN;

C) CKOPOCTb TEMIOBLIAENEHUS.

4.6.2 MeTop HarpeBa

[MoBeneHne MHOrMX KOHCTPYKLUUIA 3aBUCUT OT XapakTepa OrHeBoro sBosaeincreua. Meron orHesoro Bo3s-
AelCTBUA, UCNONb3YeMblii B 9KCNEPUMEHTE, AOIDKEH 3aBUCETh OT pa3mepa dNeMEeHTOB, 00pasyioLwmX UCHbl-
TaTenbHbl hparMeHT.

[onn KOHBEKTUBHOTIO W fTYYUCTOrO HarpeBsa, 0COBEHHO Ha paHHUX CTaAUSAX NOXapa, AOMKHbI ObITb onpe-
AeneHbl, 0COBEHHO NpK UCMONbL30BAHWUM UCKYCCTBEHHbLIX CNOCODOB Harpesa (Hanpumep, TemMnepaTypHbIi pe-
>KUM, CO34aBaeMblil ra30BbIMM ropenkamm, OTIMYAETCA OT peXxxuma pearnbHOro noxapa).

MHoro ¢akTopoB MOXET MOBSUATbL HA MOLUHOCTE TEMIOBLIAENEHUS U HA COOTHOLLEHME MEXAY KOH-
BEKTUBHOW W Ny4UCTON COCTaBNSIIOWEN. Tak, BNAXHOCTb JpeBECUHbI MOXKET UMETb CyLLECTBEHHOE 3HAYeHne
Ans pexxvuma ropeHusi. Ecnu ucnonb3yot wrabenu ApeBecuHbl, TO 00beM APEBECUHBI PETYNUPYET NOXAPHYIO
Harpy3ky, a pasmep Lrabenein u pacCTOSHUE MEXAY HUMMU ONpeaensior NPOAOIKUTENBHOCTL U CKOPOCTb
ropeHus.

BbiGop Buaa noxxapHoi Harpys3ku gormkeH ObiTb 060CHOBaHHLIM. HeoBxoaumMo paccMartpuBartb crneay-
IOLMEe BUIbI NOXXAPHON Harpy3Ku:

a) wrabenu n3 ropioYnx MaTepuarnos:

1) apeBecuHel,

2) nnacTu4yeckux matepumarnos,

3) apyrux matepuanos;

b) rasoBble ropenku:

1) hakenbHOE ropeHue;

2) andhpy3noHHoe ropeHune (paccesHHOe nnams);

€) hopCyHKM AN roproYnX KUAKOCTEN (HanpuMep, KEPOCUH, AU3ENbHOE TOMNMUBO):

1) pacnbinueatoyme hopPCyHKH,

2) ucnaputenbHble OPCYHKMK;

d) peanbHas noxapHasi Harpyska (Hanpumep, MeGenb, roptoune XnMaKkocTh).

4.6.3 PacnonoxeHue oyara noxapa

BrnnsocTb ouara noxapa oTHOGUTENBHO UCTLITYEMOro o6pasLia MoXeT NOBMUATL HA ero noBeaeHue. Tak,
KONMYECTBO Tena, nepeiaBaeMoro HENOCPe CTBEHHO Ha NOBEPXHOCTb KOHCTPYKLIMU, BUSET HA €ro Ha4anb-
HYI0 peakLuIo. XapakTep OrHeBOro Bo3aencraeuns (CM. 4.6.2) Takxe BNMsIET Ha 3T70. B ¢BA3K C 9TUM pacCTosiHUE
OT UCMbITYEMbIX 06pa3LIOB 10 o4ara noXkapa AOMMKHO COOTBETCTBOBATL 331aHHOMY CLIEHAPUIO roXapa.
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Ecnu oyar noxxapa pacnonoxeH y CTeHbl unu, 6onee Toro, pacnonoXeH B yrny, To 9T0 NPensTCTBYET BO-
BMEYEHMIO BO3AyXa, YTO, B CBOIO OYepedb, BAUSET HA TeMnepaTypy M napamMeTpbl KOHBEKTUBHON CTpyu. Mpu
3TOM CrieayeT y4uTbiBaTb BMAHWE PACNONOXEHUS o4yara noxapa Ha crneayoLwme napameTpsbi:

a) Temneparypa — 6nuM3koe paccTosiHME ovara noxapa oT CTEH U YITOoB;

b) KOHBEKUUA N n3ny4eHne — BbICOTa KOHCTPYKLMIA HAZ MCTOMHUKOM NoXkapa;

C) U3ry4yeHue — paccTosiHMe OT CTEHbI A0 O4aroB noxapa.

4.7 BbIOOp yCnoBuit BeHTUNALUMN

OO0beM NOCTYNalLLEro B o4ar noxxapa BO34yxa BNUAET HA CKOPOCTb TEMMOBLIAENEHUS ANS NOXapOoB
C TBEpPAOW roprovei Harpy3kon. Ecnu ucneiTaHus NpoBoAAT C UCMONb30BAHMEM FOPENOK, TO Nojgady Bo3gyxa
ob6ecneunBatoT NGO C MOMOLLLI BEHTUNATOPOB, NGO NyTeM NOABOAA CXKATOro Bo3ayxa no Tpybonposogam
HWU3KOTO JaBneHus C ynpaBneHnemM ropenkamMmmn Yepes perynupytoLime Bo3ayLUHbIE KnanaHbl, ABNSAWMECH CO-
CTaBHOI 4YacCTblO ropenok. Ecnu B ka4ecTse TBEPAON rOPIOYEN Harpy3km UCNONb3YIOT Wrabens ApeBeCuHbl, TO
nogada BO34yxa B UCMbITATENMbHYIO YCTAHOBKY AOMKHA 06ecneunBaTbCs Yepes crneyumanbHble 0TBEPCTUS, Ha
KOTOPbIX AN 06ecneyeHns HY>KHOro pasmepa OTBEPCTUSI YCTaHABNUBAIOT LUMGEPHbIE 3aCNOHKM (3aBUXKKK).

HeJJ,OCTaTOK Kucnopoga MOXeT npuBoaAnTb K CHUXKEHUIO MHTEHCUBHOCTU TOpPEHUA, B TO BPeMA KakK U3-
ObITOK KNCNOPOAA MOXET BbI3BaTb YPE3MEPHOE NOBLILIEHUE TEMNEpaTypbl. Tpebyemble napameTpbl nogayuun
BO34YyXa NPU UCTILITAHUK AO0KHBI ObITb NPUHATBLI NO pe3ynsrataM NoAPOBHOro aHann3a ycrioBuin BEHTUNSLUN
B pearnbHbIX YCIOBUAX.

YcnoBsusa NPOeMHOCTU hparMEHTa NPU UCTLITAHUAX U NPU pearibHbIX YCIOBUAX MOXHO OnNucatb C Mo-
MOLLbIO COOTHOLLIEHNSA

A ~h

A

M

rae A, — obuias nnowiasabk 0TBEPCTUIA ANA BEHTUNALMU (HANPUMEP, OKOH);
h — B3BeLLeHHas CpeaHAs BbICOTa OTBEPCTUS;
A; — 06u1ada nnoLiaaL orpaxxaatoLLmx KOHCTPYKLMIA (CTEH, nona u noTonka).

4.8 BbiGOp ycnoBuii BbITSXKHOM BEHTUNALUN

BbITsSbkHAA BEHTMNAUMA, B3aUMOAENCTBYA C MPUTOYMHOW BEHTUMALMEN, PErynupyeT CKOPOCTb yaarne-
HWUSI NPOAYKTOB ropeHusl. CNULLKOM HU3Kas CKOPOCTb BbITSKKM BMUSIET HA KOMUYECTBO NOCTYNAIOLLEro BHYTPb
dparmeHTa BO34yxa, KOTOPbI, B CBOKO 0Mepeb, BMUSET HA TEMNEPATYPHbIN pexxuM. [ns 60nNbLUMHCTBA CLe-
HapuWeB NoXkapa MOXHO MPOBECTYU OLIeHKY Hanbornee BEPOSTHOTO pexmma aasneHus n sentunsauyun. Kak cnea-
CTBUE, NapamMeTpbl BEHTUNALMU AOIMKHLI HAXOAMTLCA MO KOHTPOMEeM U COOTBETCTBOBATL YCINOBUAM Ha Npak-
Tuke. JormkHel ObITb ONpeaeneHbl CnegyoLlme napaMeTpbl:

a) NOSNOXXEHWUE BbITSXKHLIX OTBEPCTUIA;

b) pasmep BbITSXKHbIX OTBEPCTUN;

C) CKOPOCTb OTBOAA NPOAYKTOB rOPeHuUs.

4.9 BbIGOp ycnoBui paspyweHus (eCrin KOHTPONUPYeTCA)

HekoTopble HaTypHble OTHEBbIE MCMbLITAHMA MOrYT NOTPebOBaThb aHanu3a OXMNaX{AeHMS KOHCTPYKLWIA
MnM Ux NoBeaeHus npu paspyweHun. Metoa n CKOpoCTb OXNaXKaeHus (Hanpumep, eCTeCTBEHHOE UMK Npu-
HYAWUTENbHOE OXNaXAEeHUEe, NOXAPOTYLLUEHUE U T. [1.) MOTYT U3MEHUTb CKOPOCTb U BO3MOXHOCTb MPOA0IMKEHUSA
rOPEHUA rOPIHOYNX ANIEMEHTOB UMM MPUBECTU K CKanbIBaHUIO (PACTPECKUBAHUIO) HEFOPKOYUX KOHCTPYKLMIA. [MNpu
onpeaeneHnn pexxuMa OXnaKaeHUs, YKa3aHHOro B UCMbITaHWM, AOSMKHbI PErMCTPUPOBATLCA Creaylowme na-
pameTpbl:

a) BO34yLUHOe oxnaxaeHue (NPUHyaAUTENbHOE UMK ECTECTBEHHOE);

b) BbIOOP MeTOAA TYLUEHMA N OTHETYLLALLENO BELECTBA;

C) pa3meLLeHmne orHeTyLiaulero ob6opyaoBaHus.

5 YcnoBus ucnbiTaHuMmn

OnucaHHOe B HAaCTosALLeM cTaHaapTe obopyaoBaHue SABNAETCA NPeANOoYTUTENbHBIM B LIENAX ynyyLleHUs
BOCNPOWU3BOAMMOCTY U COMOCTAaBMMOCTM Pe3ynbTaToB. [ipyras annaparypa Takke MOXeT ObITb UCMNONb30BaHa,
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HO MOrpPEeLUHOCTb, AMAaNa3oH U3MEPEHNI N TOYHOCTb AOIDKHbI ObITb @HANOrMYHbLI PEKOMEHAYEMOMY 060pyAo-
BaHMIO.

Bo Bpems 3anucu akcnepuMeHTanbHbIX 4aHHbIX OHW AOMMiHBI ObITh NOA NOCTOSAHHBLIM KOHTPONEM B Lie-
nax 6onee paHHero o6Hapy>XeHUsi BO3MOXHbIX HETOYHOCTEN.

TunuyHasa owwmbKa, 4acTo BCTPEeYaloLLasacs B 3KCNEPUMEHTaX C rMrpOCKONMYHBIMKU MaTepuanamm, 0co-
GEeHHO Npu U3MEepPEHUN TemnepaTypsl BHYTpU obpasia — oOpa3oBaHne BOAHbLIX KAPMAHOB BOKPYr Tepmonap.
3anuTele B MaTepuan TepMonapsl, B TOM YUCie B MPOCBEPSIEHHbIE OTBEPCTUS,, MOFYT CHU3UTb BUSHUE BO-
AfHbIX KapMaHoB. Bmecte ¢ TeM ecnu usmepeHue Temnepartypbl NOKasbiBaeT NPOAOMKUTENbHOE Hanu4ne
«TemnepartypHon nonkuy» B uHTepsane ot 100 °C go 120 °C, To npuyMHa 3TOro AOMkHA ObiTb UCCneaoBaHa U
ucnpasneHa.

5.1 Ycnosusa okpyxarwen cpeabl

5.1.1 TemnepaTypa OKpyxatowein cpeabl

M3ameputenbHOe YCTPOMCTBO AOIMKHO ObiThb 3alUMLEHO OT BO3AYLUHbLIX MOTOKOB MYTEM YCTAHOBKU
TOYEK U3MEpPEHUs B LeHTpe TpyOku Gonbioro anamerpa (150 mMm) u anuHon 250 mMm. PekomeHayloTca
Tepmonapbl Tuna T. Bo3MOXHO ucnonb3osaHue tepmonap tuna K ang ycraHOBNeHus ycrioBui Tenno-
BOr0 BO3AEWCTBUSA, ANA KOTOPbIX OTkanubpoBaHa perucTpupylowas annaparypa. HesakpenneHHas 3a-
wunweHHasa tepmonapa guameTtpom (3 £ 0,5) MM aormkHa MMETb NPaBUIIbHYIO MOCTOSIHHYIO KOHCTAaHTY.
Mcnonb3oBaHue CTEKMAHHbIX TEPMOMETPOB HE PEKOMEHAYETCH, TaK KaKk OHM HEe MOryT KOHTPONUPOBaTbCA
aBTOMaTUYECKU.

5.1.2 Bo3gywHbIe NOTOKU

Bo3ayLWHbIA NOTOK B MCNbLITATENLHON KaMepe MOXET KOHTPONMUPOBAaTbLCA NMyTEM U3MEPEHUS CKOPOCTH
NMOTOKa BbIXOAALLMX ra3oB, BXOAALLEr0 BO3gyXa MIU, €CriM BO3MOXHO, BO3AYLUHOINO NoToka, MpurieralpLlero
K KPUTUYECKUM anemeHTam (MOBEPXHOCTAM) BHYTPU pparmMeHTa. YCnoBus OKpyXKaloLen cpebl U TOYKU U3-
MepeHusi 06bIMHO ONpeaensioT ¢ MOMOLLbIO COOTBETCTBYIOLLETO YCTpPOWCTBa. Cneayer Ucnonb3oBarb KOMOU-
HUPOBAHHbIE AaTuYMKKN (Hanpumep, TPyOkn MUTO) unu aHEMOMETpbI AN U3MEPEHUs1 CKOPOCTelr NOTOKOB. Bos-
MOXHO UCMONb30BaHUe 060pyaOBaHMA B COOTBETCTBUM C [5].

5.1.3 BnaxHocTb BO3ayxa

Brna>xkHOCTb BO34yxa MOXET NMOBNUSTbL HA ONPEAENEHHbIe XapaKTepUCTUKU, Takne Kak BraXHOCTb UC-
nbiTyemoro obpasua. Mo3aToMy BNaXkHOCTb BO3Ayxa AOIMKHA ObiTb U3MEPEHA C MOMOLBIO TMIPOMETpPa (Ha-
npumep, BONOCHOTO) C HEMPEPbIBHbIM CHATUEM noka3aHui. Ecnu 310 HEBO3MOXXHO, PEKOMEHAYETCS CHATUE
noKasaHWi B Ha4Yane UCNbITaHUsi U MOCNE Hero.

5.2 YcnoBus ucnbitaHuin. TennoBon pexum

5.2.1 Temnepartypa

Bce Temnepatypbl 4OMKHbI ObITh 3aperncTpupoBaHe! B rpagycax Lienbcus.

Vcnonb3yemele TepMonapbl AOMKHbI COOTBETCTBOBATL AUANA30HY U3MEpsieMbIX TEMNeparyp, 1 nocro-
SIHHAsi KOHCTaHTa A0MKHa GbiTh M3BECTHA. BbiBop Tepmonap MoxeT ObiTb OCHOBaH Ha TpebosaHusx [11—[3].
Mo BO3MOXHOCTU U3MEPEHUs TEMMNepaTypbl He AONYCKAETCA BbIMOMHATLCS B 30HE NriameHu. XKenartenbHo,
YTOObI OHM BbINKM BLINOMHEHbI B 30HAX, NPUMEratoLLMX UMK PAAOM C NMNaMEeHeM.

Mpu M3MepeHnn TemnepaTypel B Npeaenax aneMeHTos, 06pasyoLux ncneiTyemblii 0bpasel, Bce npo-
BOAA TEpMONap U aNeKTPONpPOBOAKM AOMKHbI ObiTh YOpaHbl OT TOYKM U3MepeHusi. Ecnu BO3MOXHO, TepMona-
Pbl AOMKHbI BbITh «3anuTbl» B 0O6pasel, a He BCTaBMEHbl B NPEABAPUTENbHO NPOCBEPSIEHHbIE OTBEPCTUS, TaK
Kak 3TO MOXET NPUBECTU K HAKOMMEHUIO Bnaru B OTBEPCTUM.

5.2.2 NanyyeHue. Tun ycTponcrea

MeToa usMepeHuss TENoBbIX NMOTOKOB JOSHkeH ObiTb NoapoBHO onucaH. [onyckaeTca MCcnonb3oBaThb
pasnuYHble faTYuKU (U3MEepPUTENM) TENNOBOIO NOTOKA, BKMOYAs AATYUKM HA OCHOBE TEMMNOBU3MOHHON anna-
paTypbl. TENNOBbIE NOTOKKU JOSHKHbI ObITh MU3MEPEHBI, KaK NPaBKUio, Ha paccTtosaHun 1 M OT o4ara noxapa. Bos-
MOXHO U3MEpPEHWE Ha APYrom yA0OHOM pacCTOSIHMM C y4eTOM OnacHOCTM BO3AencTeus. [pu aToM cneagyet
yYUTbIBATb:

a) obLuee TennoBLIAENEHME;

b) KOHLEHTpaLUmIo kucnopoaa;

C) CKOPOCTW MOTOKOB rOpsivMX NPOAYKTOB rOpeHus;

d) TemnepaTypy BHYTPU KOHCTPYKLUMW.



FOCT P 55994—2014

5.3 Ycnoeus ucneitaHuin. flaBneHue

5.3.1 Nepenan nasneHuns

Mpu n3mepeHun nepenaga AaBMEHUA MEXAY UCMbITATENLHON OrHEBOM KamMepOn U OKPYXaloLeiln cpeaon
TpyOKa, NpUKpeNnneHHas K BXOAHOMY BrOKy M3MEpPEHUii AaBneHus, JOMKHA BbIXOAUTb U3 KAMEpbl Ha TOMN e Bbl-
COTe, YTO U U3MEPUTENBHAA roNoBka, Noka TEMNeparypa rasa HaxoaMTCs B PaBHOBECUM C BHELLHEN aTMoCdepo.
Briok usmepenuin 4aeneHnst AomkeH ObiTb pazpaboTaH Tak, YTobbl OH 3chhEKTUBHO U3MEPSAN CTaTUYeCcKoe AaBne-
HWE 1 NpK ero yCTaHOBKE B MOBOM NONOXEHNU MOXHO BbIno 6bl n36exaTb M3MEHEHUI ANHAMUYECKOTO AABNEHUS,
3a UCKIMIOYEHUEM CIyYaEB, €CIN 9TU AaHHbIE ABMSOTCA YaCTbO 3KCMEPUMEHTANBbHBIX BBIXOAHBLIX AAHHBIX.

5.3.2 N'pagueHT gaBneHus

Harpes rasoe B OrHeBoi kamepe 06bIMHO NPUBOAUT K rpaiueHTy AaBneHusi. B HenoaBmxHOM BO3ayxe
U NpW aIeKBaTHOM U3MEPEHUN TEMMEPATYPbl MOXKET ObITb BEIYMCNEHO U3MEHEHNE A aBNEHUs NO BbicoTe. [u-
HamMu4eckue yCroBUA MOTYT BIMSATL HA 3TOT rPAAUEHT, U BKIOYEHUE AONONHUTENBHBIX YCTPOWCTB U3MEPEHUS
[aBnNeHusl Ha pasHbIX BbICOTaX MOXET NOMOYb YCTAHOBUTL HaNnM4ue U 3HaveHue nobbix rpagueHTos. Jio6oi
TaKoMN rpagueHT AomkeH ObiTb NOMHOCTLIO 0GOCHOBAH.

5.4 YcnoBus ucnbiTaHuin. MexaHuyeckme BoO3gecTBUA

5.4.1 3amepeHUA Harpysku

OGopynoBaHue, UCMONb3yeMoe AnA CO34aHWA Harpy3ku, AOMKHO UMETb AaTYMKu Cusbl (Tugpaenuye-
CKue, TeH30MeTpUu4eckune), 4tobbl yCTpaHuTh Nobbie OLWMBKKM, BbI3BaHHbIE NOTEPSIMU HA TPEHWUE. 3HaueHne u
pacnpegeneHne Harpy3ku JomkHbl GbITb 060CHOBaHbI U penpe3eHTaTuBHbI. Ecnn pasmepbl 06pasua ymeHb-
LUeHbl, cO3aaBaemMas Harpyska 4OmkHa ObITb HE TONbKO COOTBETCTBYIOLLETO 3HAYEHUS, HO U TAKOrO >KEe Xapak-
Tepa (Hanpumep, pacTskeHue unm narud).

5.4.2 NamepeHune nporuba

BernumunHa npornba Aaet UEHHYO MHADOPMAaLMIO O NOBEAEHUM KOHCTPYKLMM, NOCKOSIbKY OHA AAeT WH-
dhopmaLmio 0 rpagueHTax TENMOBOTO pacluMpeHns U T. 4. OaHaKo ogHa TOYKA U3MEPEHUS He AAaCT A0CTAaTOYHO
UHGOPMaLum, YTOBbl CO3A4aTb MOMHYIO KAPTUHY NOBEAEHUA KOHCTPYKLUMUKW. [03TOMY PEKOMEHAYETCA UCNONb30-
BaTb HECKOMBKO M3MEepeHuit npornbos.

Bce uamepeHus npornbos crnegyeTt no BO3MOXHOCTU MPOBOAWUTL C UCMOMNb30BAHMEM KanMOPOBAHHbIX
NUHERHbIX aNeKTpu4eckux npeobpasoBaTenelt C COOTBETCTBYIOLUMMM AuanasoHaMmu uamepeHuin. Cnegyet
NPUHATbL Mepbl ANd TOro, YTOObI AaTtyunk pa60Tar| Ha NPOTSA>KEHUU BCEro UCNbITAHUA.

5.4.3 BniuAHue KpensneHUs KOHCTPYKUUIA Ha aedopmauum

OrpaHuveHune gedopmauuii, HanpUMep BpaLlaTenbHbIX U MPOAONbHLIX, MOXET UMETb BOnbLIOE BAUS-
HUE Ha NOBEAEHNE SNEMEHTOB U KOHCTPYKLUIA, NOABEPXKEHHBIX OTHEBOMY BO3AENCTBUIO. Takue orpaHnyYeHns
[JOMKHbI COOTBETCTBOBATb NPUMEHSAEMbIM Ha MPAKTUKE U N0 BO3MOXXHOCTU U3MEPEHbI.

5.5 UsmepeHne BpeMeHU UcnbITaHUN

5.5.1 Peructpauusa BpeMeHu

Bpemsa 4OMKHO GbITb U3MEPEHO C MOMOLLbIO CEKYHAOMEPA, KOTOPbIN M3MEPAET B MUHYTaX U CEKyHAaX, U
3annucaHo OTHOCUTENbLHO NOCNEAHEN NpoLweaLlei MUHYThI UK CEeKYHAbI, €Cnu 9T0 Heobxoaumo. MamepeHus
cnegyeT NPOBOAUTL C TOYHOCTLIO HEe MeHee YeM + 0,5 %.

5.6 MaMepeHMe BbIXOAHbIX AAHHbIX

BbixoHbIE AaHHbIE UCMBITAHWSA AOMKHBI COOTBETCTBOBATH LiENsM UCMbITaHWA. Hanpumep, ecnu uenb
3aKMIO4MAeTCA B YCTAHOBIEHWM MOLLHOCTM TEMMOBLIAENEHUSA, TO OHO SIBMSAETCA OCHOBHOW BLIXOAHOW Xapak-
TEePUCTUKOMN U BbipaxaeTcs B eauHuuax CU. OgHako B NpoLecce 9KCNepuMeHTa U3MepeHne Apyrux BaKHbIX
XapaKTEePUCTUK TAKKE MOXET NPEACTaBNATb MHTEpeC. N3MepsIoT cneaylolme xapakTepucTukm:

a) NNOTHOCTb AbIMa;

b) cocraB NpoayKTOB rOpeHUs;

C) CKOPOCTb pacnpocTpaHeHus NiameHu;

d) makcumarneHylo TeMneparypy;

€) MIHTEHCUBHOCTb U3Ny4YeHus.

5.7 3anuck U xpaHeHue AaHHbIX

Mcnonb3oBaHue anekTpoHHbIX Tabnuu ABNSETCS yHMBEpCanbHbIM CnocoboM npeacTaBneHus u Tabynu-
poBaHus AaHHbIX. [aHHble AOMKHbI ObITb 3annucaHbl U COXPaHeHbl B yA06HOM Ans uTeHus Buae (Hanpumep,
pasfeneHHbIMUA Ha CTPOKM).

8
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6 Mopsaok npoBeaeHUA UCTIbITAHUN

6.1 BocnnameHeHue

6.1.1 MeToa BOCNNamMeHeHus

MeToa BocnnaMeHeHusl NOXKapHOM Harpy3Kku MOXKET NMOBMUATL HA Ha4amnbHYIO CKOPOCTb Pa3BUTUS NoXa-
pa. Ype3amepHoe UCrnonbL30BaHue yrineroao0poAHOrO TOMMBA UITM HECKONbKO TOUEK 3a)KUraHMs MOTYT Bbl3BaTb
noXap, pa3BUBaOLUIACA Ype3BbiYaiHO ObICTPO. XapakTep UCTOYHMKA BOCMNAaMEHEHUS AOMKeH ObITb MOJHO-
CTblO OMMCaH, U ero BbIGop AoMmKeH ObiTb 060CHOBAH.

6.1.2 U3amepeHue BpemMeHuU

OaunH u3 Hanbonee CroXHbIX 9NEMEHTOB CTaHAapPTU3aLUMMK NPU HATYPHBLIX UCMbITAHUAX — BPEMS Noa-
XUraHUs U BOCMNaMEeHEeHUs1 NOXapHOM Harpysku. PekoMeHayeMblii METOA 3aKNoYaeTCsi B UBMEPEHUN TeM-
neparypbl, Korga Temneparypa AOCTUraeT 3aaHHOro 3Ha4yeHust U AaHHbIA MOMEHT CUYMUTAIOT Ha4yanom 3JKC-
nepumeHTa. Ecnm 910 HEBO3MOXHO, coBbITUE, paccMaTPUBAEMOE KaK BOCTNINAaMEeHEHUE, AOMKHO ObITb YETKO
chopMynmpoBaHo.

6.2 TexHuka 6e3onacHoOCTU

6.2.1 CnacatenbHoe u aBapuiiHoe o6opyaoBaHue
Mepea BbINOSTHEHWEM S1OBOr0 UCMLITAHUS AOMKHA ObITb NPEANPUHATA OLEHKA pUCKa ANS BbISBNEHUS
BCEX MOTEHUManbHbIX ONacHocTei. JomkHbl ObITb NPUHATLI BCE Mepbl 6e30MacHOCTN 451 CHUKEHUS PUCKOB.

6.3 KoHTponb

6.3.1 AnutenbHOCTb

Bpema Hayana ucnbiTaHuin cneayetr ouKCMpoBaThb (HanpuMmep, Hayano BOCMNAamMeHeHus, JOCTUXKEHNE
onpeaeneHHol TemnepaTypbl U T. 4.). [lomkeH ObITb NpeacTaBneH OCHOBONOMNAraoLWMin NPUHLUMN ANa Havana
nsmepeHuin. icnonb3osaHme YMKCUPOBAHHON TEMMEPATYPLI, UBMEPEHHON 3a4aHHOWN TEPMONAapPON, SBNSETCH
npeanoyYTUTernbHbIM METOAOM B CUIY €r0 BOCMPOU3BOAMMOCTMU.

6.3.2 NMpencraBneHne BpeMeHn

Ecnn BpemMa AOMKHO ObiTb BMU3yanbHO BKIKOYEHO B NOOYIO 3anucb (Hanpumep, BUAEO unm pOTO),
YCTPOWCTBO AOSMKHO Beerga otcuutbiBath Bpemsa ot 00,00 u nokasbiBaTb UCTEKLLEE BpeMs. Taimep He AOJDKeH
UCMONb30BaTh «PeanbHOe» TEKyLLee BPEMs, KOTOPOE MOXET BBECTU B 3a0Mny>aeHue.

6.4 HabnrogeHusa

6.4.1 YacToTa HaGnoaeHui

He cyuiecTByeT npeaBapuTenbHO 3anflaHMPOBAHHBIX MHTEPBANOB ANs HAOMNIAEHWA NPU HATYPHBIX UC-
NbITAHUSAX, U OOLUMIA NPUHLIMM JOIHKEH COCTOATb B NMOAAEPXKAHUKM MOCTOSHHOIO HabnoaeHnsa 3a BCEMU COOT-
BETCTBYIOLMMU napameTpamu. Ans atoro MoryT notpeboBaTbCA HECKOMbKO KBanuuLMpoBaHHbIX Habnoaa-
Tenen.

HabnioaeHnsa A0mKHbI ObiTb BbINOMHEHBI YEPE3 PErynsipHbIe UHTEPBAnNbl BPEMEHU, KAXKIbIN U3 KOTOPbLIX
[OIKeH npeacTaensaTb He bonee yem 10 % oxxumaaemoro unu TpebyeMoro nepuoga BpeMeHun. Ecnu HeT Huka-
KUX N3MEHEHUI, 3TO AOMKHO ObITh 3aNMUCaHO Kak pe3ynsrar HabnwgeHusa. Ecnu mexay aTuMu uHtepsanamu
NPOUCXOAAT CYLLECTBEHHbIE UBMEHEHUS, BPEMSI U3MEHEHUS JOIMKHO ObITb 3apernctpupoBaHo. Mcnonb3osa-
HWE pPerynsipHbIX UHTEPBANOB 00ECNEYNBAET OTHET UCTILITAHWUI, B KOTOPOM BCE HAabMNoaeHNs 3aPUKCUPOBaHBI
C AOMNYCTUMON MOrPeLIHOCTbIO He Bonee 9 %.

6.5 OKOHYaHMe UCNbITaHUIA U NOXapOoTYLUEeHue

Cnocob 3aBepLUEHMst UCTILITAHMI MOXET OKa3aTb CYLUECTBEHHOE BMUSIHUE HA BKCTIEPUMEHTAarnbHbIE AaH-
Hble. Ecnu npumeHeHue BOAbl MOXXET OCTAHOBUTL MOXap BO MHOMMX Crly4asx (Hanpumep, npu ropeHuu Lwra-
6enei ApeBecHHbl) U cNOCOBCTBOBATL BOCCTAHOBIIEHWIO MPOYHOCTH METASNNNYECKUX KOHCTPYKLMIA, HO OHO
>Ke MOMKET BbI3BaTb B3PbIBHOE PAcTpecKuBaHue GETOHHBLIX KOHCTPYKUMii. BbiGop cnoco6a u BellecTsa Ans
NoXapoTyLLEHUS CrieiyeT NPeiBapuUTENbHO PACCMOTPETh.

6.6 AHanu3 nocne UcnbITaHUN

M3MepeHmne gaHHbIX NOCHe UCNbITAHUI 3aBUCUT OT Lieneii akcnepumeHTa. MNpu HabnoageHusax nocne nuc-
NbITaHUI MOObIE BNUAHUA B pe3ynbrate NpeKkpaLLeHns noxapa A0MmKHbI OblITb OTMEYEHBI.
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7 OtueT 00 ucNbITaHUAX

7.1 ®PopmynupoBaHue uenm

Mepea coctaBneHmMeM oTyeTa 00 UCTILITAHUK CNEAYET YETKO ONPEAENUTL LIEeNb SKCMEPUMEHTA U KpUTE-
puK, KOTOpbIE AOMKHBI ObITh 4OCTUTHYTHI.

OTty4eT 0 NOGOM OrHEBOM UCTILITAHUM JOIDKEH HAYUHATLCA C YETKON (POPMYNUPOBKU LIENN SKCNEPUMEH-
Ta. 3Ta Uenb A0MKHa COOTBETCTBOBATb 0OOCHOBaHUAM YCNOBUI UCNLITAHWIA, KaK 3TO ONUCaHO B pasaene 4.

B 3aknioueHuu otyeTa MCNbITaHUIA cneayeT ykasaTb pesynsrat AOCTUXEHUS Lienu.

OTYeT UCNbITAaHUI AOIDKEH BKIIOYATb B ¢ebs1 9KCNEepUMEeHTanbHble YCNOBUsI, YETKO CBA3bIBAs UX C CO-
CTOSIHUAMMW KOHCTPYKUUM, 3a/1aHHLIMKU B pasaene 4.

7.2 XapakTtepucTuka 3KCNepuMeHTanbHbIX MCCreaoBaHumn

OTYeT UCNLITAHWI AOIDKEH HE TONMbLKO NOAPOGHO ONMCaTh YCNOBUS, UCMONb3YEMbIE B XOAE UCTbITAHUS,
HO U 06BLACHUTL, NoYeMy Gbinn BbIOPaHbLI TAKME YCroBUA, U AaTb CBA3b MEXAY HUMU U BOCMPOU3BEAEHHBLIM
CLieHapuem.

7.3 MpeactasneHue pesynsLTaTtoB

Ecnu pesynbrar cBi3aH CO BpEMEHEM, NpU KOTOPOM NPEBLILLAETCA 3apaHee onpeerneHHbI KpUTepui,
3TO AOMKHO ObITb BLIPAXKEHO B MUHYTAaX, CHATAsA OT Ha4ana UCNbITaHUI MU OT MOMEHTAa BPEMEHHU, NPU KOTO-
pom cTabunuanpoBanncb OCTUTHYTbIE YCIIOBUS.

3kcnepuMeHTanbHble AaHHble (HanpuMmep, 3Ha4eHUe TensoBoro NoToka) A0mKHbI ObiTh 3adMKCMpoBa-
Hbl C UCNonNb3oBaHuem eaunuy CU.

MNpeacrasneHne pesynbratoB AOSDKHO CONPOBOXKAATLCA OTYETOM, B KOTOPOM NPUBEAEHbI OBEPUTENb-
Hble UHTEepBanbl NPEACTaBNSeMbIX PE3YyNbLTaToOB B KONIMYECTBEHHOM UITN KAYECTBEHHOM BbIPDAXXEHUU.

7.4 OnucaHue ncnbiTyemoro obpasua

|-|p|/1 onnucaHnn marepuanos, UCNMOJIb3yEMbIX B KOHCTPYKLUWU, BCE 0COBEeHHOCTn AOJDKHbI ObITb YKa3aHbl,
BKMnto4vaa AaHHbIe 40 U NOCNe CYLIKU. Cne,uyeT ncnonb3oBaTb 3HAYEHUA, NOJNTYHEHHbIE NPU NPAKTUYECKUX U3-
MEpPEHUSIX, 8 HE HOMUHArbHbIE (CTAHZAPTHLIE) 3HAYEHUSA.

MenbiTyemblii o6pasel 4omkeH ObiTb A€TanbHO ONUCAH, B TOM YMCRE:

a) BCe MaTepuansl, MCNOMb3yeMble B KOHCTPYKLUK;

b) nnoTHOCTL MaTepuanos (MOCHE CYLLKK);

C) BCe pasmepbl C TOMHOCTbLIO £ 5 %);

d) BnaxxHocTb 06pas3ua;

€) METOAbI M BUAbI KPENNEeHUsi C yKasaHUeM KpenexHbIX OTBEPCTUN;

f) BCe BUAbI OTAENOK, B TOM YMCIIE UX pacxos;

@) BCe Kneu (ecnu UCNomnb3yLoTCs).

OnuncaHune ucnbiTyemoro o6pasua AomKHO GbITb CHABXEHO YepTeXomM B MacwwTabe (06wumi nnaH u pas-
Mepbl).

7.5 Otvet

7.5.1 NpepgnouyntaemMbie KOMNbIOTEPHbIE NPOrpamMMbl U A3bIK

MpoTokon ucnbITaHWin aomkeH ObiTb NPeACTaBMEH CO BCEMU YepTexamu u Tabnuuamu, BCTaBMEHHbI-
MK B TeKCT, B hopmare Microsoft Office Word. TabnuyHble aaHHble MOryT ObiTh NpeacTaeneHbl B hopmare
Microsoft Office Excel. SnekTpoHHast OTYETHOCTL B HACTOSILLEE BPEMSA ABMNAETCA OOLUENPUHATHIM CNOCOGOM
pacnpocTpaHeHus nHopMaLlmu.

7.5.2 My6nukauma AaHHbIX

Ecnun koHUaeHUManbLHOCTb He NPenATCTBYET 3TOMY, Pe3ynbTaTbl UCTbITAHUI A0MKHLI ObITb pasmelwe-
Hbl B ceTU NHTepHET (BKINOYas KtoYeBble CroBa Afs MOMOLLM NPU NOMCKE AOKYMEHTA), XKenaTenbHo Ha Be6-
caiiTe akkpeaMTOBaHHbIX UCCea0BaTENbCKkUX nabopaTopuit Unu opraHmsauun.

7.6 O6nacTb NpUMEHeHUs pesynbraTta

TTioboii pesynsTar HaTypHOrO OFHEBOTO UCTILITAHUS OTHOCUTCA UCKNIOYUTENBHO K 06pasuy nccneaoBaH-
HbIX (POPMbI U pasmepa U B OTHOLLEHMU K YCIIOBUAM UCTbITAHUA. OTYET UCNbITAHUI AOSMHKEH BKNIOYATbL B ceba
3asBneHune, onpeaensioLiee npsamyto 06rnactb NPUMEHEHUsST Pe3ynbTaToB UCTIbITAHUA.

10
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MpunoxeHune OA
(cnpaBoyHoe€)

CBeaeHuA 0 COOTBETCTBUU CCbITOYHbIX MEXAYHAPOAHbIX CTAaHAAPTOB HALMOHAsNbHbIM CTaHAapTam

Tabnuya OAA1

OBo3Ha4eHNe CCbINOYHOro MeXAyHapoaHoro CTteneHb O6o3HayeHVe N HAaMMEeHOBaHNE COOTBETCTBYIOLLErO
CTaHhapTa COOTBETCTBMUA HauMoHanbHOro ctaHiapTa
SO 13943 * —

* COOTBETCTBYHOLUMIA HaLMOHamNbHbIA cTaHgapT oTcyTcTBYeT. 1o ero NpuHATUA PeKoMeHAYeTCs UCMonb3oBaTh ne-
PEBOA Ha PYyCCKUI A3bIK AaHHOTO MEXAYHApPOAHOro cTaHaapTa.

11
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