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MpeancnoBue

1 PA3PABOTAH Hay4Ho-nccnegoBaTenbCkuMm MHCTUTYTOM CTpouTenbHOW duankn Poccunckon Akagemun
apXUTEKTYpbl MU CTPOUTENbHBLIX HAayK C y4yacTMeM YnpasneHus cTaH4apTu3auuun, TEXHUYECKOro HOPMUPOBAHMS Wt
ceptudmkaumm MNocctpos Poceun, PeaepanbHOro HaydHO-TEXHUYECKOrO LEeHTpa No cepTudnkaumm B CTpOUTENLCTBE
Nocctposi Poccnmn n Accoumnaumm npomnssoanTtenen aHeproadekTnBHbIX OkoH Poccuinckon ®enepaumm

BHECEH lNocctpoem Poccun

2 TPUHAT MexrocygapCTBEHHON Hay4yHO-TEXHUYECKOM KOMWUCCMEN MO CTaHAapTM3auuu, TeXHUYECKoMy
HopMUpoBaHuto 1 cepTndukaumm B ctpomtensctee (MHTKC) 20 masa 1999 r.

3a npuHsTMe NporonocoBanm

HavnmeHoBaHuWe rocyaapctea HavmeHoBaHWe opraHa rocyjapCTBEHHOIO YNpaBreHus CTPOUTENLCTBOM
Pecny6nvka ApmeHuns MuHucTepcTBo rpagoctponTtensctea Pecnybnuku ApmeHuns
Pecny6bnuka KaszaxctaH KomwuteTt no genam ctpoutensctea MMHUCTEpCTBa 3HEPreTnku, NHOYCTpUm

n Toproenun Pecnybnuku KaszaxctaH

Kbiprbiackasi Pecnybnuka "ocynapcTBEHHas MHCNEKUMS MO apXUTEKTYPE U CTPOUTENBLCTBY NpU
MpasuTenbcTBe Kbiprbisckon Pecrnybnvkm

Pecnybnvka Mongosa MMWHMCTEPCTBO pasBUTUS TEPPUTOPUIA, CTPOUTENBCTBA 1 KOMMYHANbHOIO
xo3qavctea Pecnybnvkm Mongosa

Poccuiickasa ®egepaums [occTtpoii Poccumn

Pecnybnvka TagpkukuctaH KomuteT no penam apxutekTypbl 1 cTpouTenbcTBa Pecnybnuku
TamxuknctaH

YkpanHa ["ocynapCTBEHHbIV KOMUTET CTPOUTENBCTBA, apPXUTEKTYPbI U KUMNULLHON

NONUTUKN YKpauHbI
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4 BBEOEH B OENCTBVE c 1 sHBapsi 2000 r. B Ka4ecTBe rocyaapCTBeHHOro ctaHgapta Poccuiickon ®epepaunmn
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1 O6nacTb NnpMMeHeHus

Hactosawwin CTaHOapT YyCTaHaBiMBaeT MeToAdbl onpedeneHna conpoTuBneHua Tennonepenadye OKOHHbIX WU
ABEPHbIX OCTEKNEeHHbIX GrMOKOB M UX 3MEMEHTOB (,u,anee - OKOHHbIX 6]'IOKOB), n3rotaBjimBaeMbliX U3 pPas3fiMyHbIX
MaTtepuanos, And otaniinBaemMbiX 30aHUn K coopy>KeHm7| pPas3fnM4YHOro HasHa4eHus.

MeToabl, yCTaHOBMNEHHbIE B HACTOSILLEM CTaHAApTe, NPUMEHSIIOT NPU NPOBEAEHUN TUMOBbIX, CEPTUPUKALMOHHBIX
¥ OpYrUX Nepuoamnyeckux nabopaTopHbIX UCTIbITAHUIM.

ID,OI'IyCKaeTCﬂ nmcnonb3oBaHnMe MeToA4OoB HactTodAuwero CcrtaHgapTa Ana onpegeneHna  CconpoTuBIlEeHUA

Tennonepeaaye rmyxux ABEpPHbIX GITOKOB, 3€HUTHbIX (DOHapelt, BUTpaXel 1 UX (pparMeHTOB, a Takke CTEKIIONaKeToB
1 NPOOUIBHBIX CUCTEM.

2 HopmaTuBHbIE CCbIJNIKU

B HacTosLem cTaHaapTe UCnonb30BaHbl CChINKM Ha criegyrolmne cTaHaapThl:
FOCT 112-78 TepMmOMeTpbl METEOPONOrMYECKUE CTEKNSAHHBbIE. TeXHUYEeCcKMe yCcrnoBus

FOCT 1790-77 lNpoBonoka u3 cCniaBoB XpoMenb T, anioMenb, Konefb W KOHCTaHTaH Ans TePMO3NEKTPoaoB
TEpPMO3neKTpuyeckmx npeobpasoBartenen. TexHm4eckme ycnoBms

FOCT 5774-76 Ba3senuH kOHOEHCATOPHbIA. TeXHUYeCcKne ycrnoBsus
FOCT 7502-98 PyneTkun nameputenbHble MeTannmyeckmne. TexHuyeckue ycrnosusi

FOCT 8711-93 T[lpmnbopbl aHanoroBble MOKa3biBaOWME SMEKTPOM3MEPUTENbHbIE MPAMOro  OEUCTBUS U
BCromoraTerbHble YacTh K HAM. YacTtb 2. Ocobble TpeboBaHusA kK amnepMeTpam 1 BoNbTMETpaMm

FOCT 9736-91 NMpubopbl anekTpruyeckme NpamMoro npeobpasoBaHns AN U3MEPEHUSA HESNEKTPUYECKMX BENMNYNH.
Ob6wme TexHn4eckme TpeboBaHUSA N METOAb! UCTbITAHUN

FOCT 9871-75 TepMOMETpPbl CTEKNSAHHblIE PTYTHbIE ANEKTPOKOHTAKTHbIE WM TEPMOPErynsatopbl. TexHudeckue
ycrosusi

FOCT 10616-90 BeHTMnATOpbl paamanbHble N 0CeBble. Pa3mepsbl 1 napameTpbl

FOCT 13646-68 TepmoMeTpbl CTEKNAHHbIE PTYTHbIE A9 TOYHbIX U3MEPEHUI. TEeXHNYECKNE YCroBMUS
FOCT 14791-79 MacTtuka repmeTusmpyioLLas HeTBepaetoLlas cTpouTensHas. TexHnyYeckue ycrnoBus
FOCT 15588-86 NnuTbl NEHONONUCTUPONbHbIE. TeXHUYECKNE YCnoBUs

FOCT 20477-86 JleHTa nonuaTuneHoBas C NUMNKMM CIloeM. TEXHUYECKMNE YCIOBUA

FOCT 25380-82 3gaHusa u coopyxeHusa. Meton M3MepeHusa MNOTHOCTU TEMJOBbIX MOTOKOB, MPOXOASLUNX Yepes
orpaxzatoLme KOHCTPYKLMK

FOCT 26254-84 3paHuna n coopyxenusi. Meton onpegeneHns COMpOTUBIEHUS Tenrnonepeaade orpaxaaroLmx
KOHCTPYKUUIA

FOCT 27382-87 lNepekntoyatenu noBopoTHble. O6LLMe TEXHUYECKUE YCIOBUS

3 TepMuHbI, 0603Ha4YeHNA 1 onpegeneHus

B HacToswem cTaHaapTe NPUMEHSIOT cneaywouime TepMnHbl C COOTBETCTBYHOLLMMU onpeaneneHnamn.

CBeTonpospaqHaﬂ orpaxgarLias KOHCTPYKUMA - orpaxaarmuwlada KOHCTPYKUKUA, npeaHasHa4eHHaa anda oCcBeLlleHns
€CTECTBEHHbLIM CBETOM MOMELLEHUI 34aHNIA.

Tennonepefaya - nNepeHoc TEMMOThbl Yepe3 OorpaxJalollyld KOHCTPYKUMIO OT cpedbl C Gornee BbICOKOWA
TemnepaTtypoi k cpeae ¢ Gornee HU3KON TeMNePaTypoii.



TennoBoi NOTok {, BT - KOMMYECTBO TENMOTLI, MPOXOAALLEE UYEPe3 Orpax/aloLylo KOHCTPYKLMIO B eAVHLY
BPEMEHM.

2
MnoTHocTe TenmoBoro noToka & , BT/M™ - KonvyecTBO TennoTbl, NPOXOAslliee Yepe3 OorpaxJatoLLyto

. 2
KOHCTPYKUUIO B eJUHULLY BpeMeHN, OTHECEHHOE K nnoLaan pac4eTHOU NOBEPXHOCTU pa3MepoMm 1™

o o 2
TepMuyeckoe conpoTUBREHNE OAHOPOAHON OrpaXKaaloLENn KOHCTPYKLMN ., M~ -°C/BT - OTHOLLEHME pasHOCTy

TeMmnepartyp BHyTpeHHeI;I 1N BHeLlHen ﬂOBerHOCTeVI O,ElHOpO,EI,HOVI orpam,qa}omelh KOHCTPYKUMX K NJIOTHOCTU
TennoBOro NOToKa 4Yepe3 KOHCTPYKLUMIO B YCITOBUAX CTaLl,I/IOHapHOVI Tennonepenayu, Bbl4ncnaemoe no cbopmyne

roe fg , iy - TeMnepaTtypa BHyTPeHHel 1 BHELIHen NOBEPXHOCTEN orpaxaaroLlein KoHCTpykuum, °C;
2
¢f - NSIOTHOCTb TEMIOBOrO NOTOKA Yepes orpaxaaroLLyro KOHCTpyKuuo, BT/m

. . 2
ConpoTtuBneHne Tennonepegaye OOHOPOAHOM Orpaxgarowen KOHCTPYKLMK RD M~ -°C/BT - oOTHOLlEHne

pasHOCTV TemnepaTyp OKpyXKatoLLen cpeabl No 06e CTOPOHbI OAHOPOAHON OrpaXKAatoLei KOHCTPYKUMM K NIIOTHOCTH
TEMNnoBOro NoToka Yepes KOHCTPYKLIMIO B YCIIOBUSIX CTALMOHAPHON Tensionepeaayu, BeMmcisieMoe no doopmyne

&:M, )

roe fg , £y - Temneparypa okpyxatoiei cpeabl No 06e CTOPOHbI orpaxaatoLLen KoHCTpyKuum, °C.

. . 2
lMpuBegeHHoe Tepmuyeckoe CONPOTUBIEHWE HEOOHOPOOHOW Orpaxpatolent KOHCTPYKUMK Rf:p , M -°C/BT -

yCcpeaHeHHoe Mo nnolaan pacyeTHOW MOBEPXHOCTU HEOAHOPOLHON Orpakharolen KOHCTPYKUMU 3HavyeHue
TEPMMWYECKOTO CONMPOTUBNEHUS, BbIMMCTIiEMOe Mo dopmyrie
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roe ;- nnowaab I -1 O4HOPOAHOW 30HbI OTPXKAAIOLLEN KOHCTPYKLMM, M~ ;
.o . . 4 R
Fir - Tepmuyeckoe conpoTusneHue I - 04HOPOAHOMN 30HbI OrPaXKAAOLLEN KOHCTPYKLMU, M~ -°C/BT.

5 y m 2,
MpviBEAEHHOE COMPOTUBIIEHUE Tensornepedaye HeOQHOPOOHOW Orpakaarolwen KOHCTPYKLMM RD , M~ -°C/BT -

ycpegHeHHoe no nnowaan pacquHoﬁl NMOBEPXHOCTU HeO,EI,HOpO,D,HOI;I orpa>|<,u,a|0u.|,e|7| KOHCTPYKUMN 3Ha4YeHne
conpoTuBneHuna Tennonepegaye, Bbl4ncriaemoe no cbopmyne
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. _ . 2
roe ;- nnowaab I -1 04HOPOAHON 30HbI OTPEXKAAIOLLEN KOHCTPYKLUM, M~ ;

. . y 2
K,,; - conpoTueneHue Tennonepeaade I -it OAHOPOAHOI 30HbI OrPaXAAOLLEN KOHCTPYKUMM, M~ -°C/BT.

PacueTHble 30HbI CBETONPO3PaYHON OrpaXaatoLLEN KOHCTPYKLMM - Y4aCTKU KOHCTPYKLMK (KOopoGka, pama, CTBopka,
pasgenuTenbHble 3MEMEHTBI: WMMOCTbI, ropObinbkM, Gpycku nepenneTta, LEHTpanbHble W KpaeBble  30HbI
OCTEKIMEHMST), ABNSAOLLMECS UMW NMPUHUMAEMbIE 32 OAHOPOAHbIE TeMMNepaTypHbIE 30HbI.



Cepvsi u3genui, TUMOpasMepHbI psiA - PsO  OrpaXaaloMX KOHCTPYKUMIA, XapaKTepU3YIOLLUUXCS eauHbIM
KOHCTPYKTVBHBIM pELLUEHMEM M OTIIMYAIOLLMXCS rabGapuUTHbIMU pa3MepamMu, apXUTEKTYPHbIM PUCYHKOM, a Takke
OTHOCWTENbLHOW MMoLWaabo M BapuaHTamMu OCTEKNEHNS.

4 CywHOCTbL MeTOoAOB

ﬂaGopaToprle MeToAdbl onpeaeneHna conpoTuBneHna Tennonepenadvye OKOHHbIX ONOKOB 3akno4varTcst B
co3daHun NOCTOAHHOINoO BO BpemMeHu nepenaga TeMmnepaTtyp no obeunm CTOpOHaM uCNblTbiIBaE€MOro 06pa3ua,
n3MepeHun TemnepaTtyp Bo3gyxa u ﬂOBerHOCTeVI y4acTKoB 06pa3ua, a TakKxke TenrioBoro rnoToka (I/IJ'II/I Tennosomn
MOLLUHOCTN Ha ero CO3LI,8HI/1€), npoxopgsdulero 4epes 06pa3eu npn CTauMoOHapPHbIX YCNoBUAX UCNbITaHUA, WU
nocneaylouwiemM BblHncrneHmmn 3Ha4YeHun TEePMMNYECKOro CconpoTnBeHna n conpoTmnBIieHNUAa Tennonepenaye.

5 UcnbiTaTenbHoe O60py,D,OBaHMe n cpencTBa KOHTpPONA

5.1 [1na npoBeaeHns UCMbITaHUA NPUMEHSIOT:

- knumaTnyeckyto kamepy no FOCT 26254, umetoLyo TENoe 1 XONoAHOE OTAENEHUs, a Takke Neperopoaky ¢
npoemomMm (p1CyHOK 1), B KOTOPYHO YCTaHaBMNMBAaOT MCTMbITbIBaEMbIN 0bpasel;

- TepMmoanekTpuyeckne npeobpasosatenu (tepmonapbl) no NOCT 1790, rpagyvpoBaHHbIE B YCTaHOBIEHHOM
nopsigke, ¢ AnanasoHoOM M3mMepeHusa Temnepatypbl oT MuHyc 50 go + 50 °C;

- U3mepuTenn TennoBoro notoka - tennomepbl no FOCT 25380, rpagypoBaHHbIE B YCTAHOBIEHHOM MOPsiAKe, C

2
OnanasoHOM M3MepPEeHUs NOTHOCTU TENOBOro NoToka Ao 250 Bt/m ™ ;

- NPUCTaBHYIO KANoOpUMETPUYECKYIO KaMepy, yCTaHaBMMBAEMYIO B TEMMOM OTAENEHUN KNMMaTUYECKON Kamepsbl, C
NpUMbIKAHWEM K Meperopoake no nepumeTpy UcnbiTbiBaeMoro obpasua (pucyHok 1);
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| - Tennoe otaeneHue kamepsl; Il - xonogHoe otaeneHue kamepsl; |l - MmalwmnHHBIN 3an; 1V - nomelleHne ¢
n3MepuTensLHOM annapaTypou;
1 - cuctema aBTomaTMyeckoro cbopa AaHHbIX; 2 - HarpeBaTenbHble NPMOOPEI; 3 - UCMbITEIBAEMBIN OKOHHbIN 6110K; 4 -
ucnapuTens;
5 - xonognnbHas ycTaHOBKa; 6 - TENNON30NSILMOHHbIN CIOW NO NEpUMETPY NPOEMa; 7 - KarnopumeTp (yTensieHHas
npucTaBHas kamepa);
8 - MeTannuyeckoe oTpaxaTenbHoe NoKpbITHE; 9 - cnMpane Harpesa, paBHOMEPHO pacnpegeneHHas no nnowlaan
KanopumeTpa;
10 - BeHTUNATOP
PucyHok 1 - CxeMbl KnnMaTu4eckon kamepbl Anst NpoBeAeHUS UCTIbITaHUIA:
a) Npu U3MEPEHUN TENSOBbLIX MOTOKOB NPY MOMOLLM TENSIOMEPOB; 6) C NOMOLLIO MPUCTABHOWN KanopUMETPUYECKOIA
Kamepbl

- UCTOYHUK NOCTOSAHHOIO TOKa N0 HOPMAaTMBHOMY AOKYMeEHTY (aanee - HO);

- amnepmeTp no NOCT 8711;

- BonbTMmeTp no NOCT 8711;

- munnueonbTMeTp no FOCT 9736;

- cTeknsHHble TepmomeTpbl No FTOCT 112, TOCT 13646 ¢ gMana3oHOM M3MepeHus Temnepartyp oT MuHyc 50 oo
+50 °C;

- 9NEKTPOKOHTaKTHble TepmomeTpbl no MOCT 9871;

- MeTeoporiornyeckue Tepmorpadbl u rurporpadbl no HL;

- acnvpaumoHHbIi ncuxpomeTp no HO ¢ norpeluHocTbio namepeHus He 6onee +1,0%;
- wutoBble nepekntovatenu no FOCT 27382;

- cocya Obtoapa no HA,;

- pyneTku metannuyeckme no NOCT 7502;

- BeHTUnATopbl oceBble No FOCT 10616.

Mpu npoBegeHnn ncnbiTaHUA 4OMYCKAETCA MCNOMNb30BaHUE APYrnx NpubopoB, 060PYAOBaHNS U M3MEPUTENBHBIX
CPeACTB, OTBEYAIOLLMX YCIIOBUSM NPOBELEHUST UCMbITAHWUIA U MOBEPEHHBIX B YCTAHOBIIEHHOM MOPSIAKE.

5.2 MoBepKy annapaTtypbl, NPUMEHSIEMOW OJ1 ONpeaerneHns ConpoTUBIIEHWST Tensonepeaade no HacTosiemy
CTaHZapTy, MPOBOAAT N0 METOAMNKE, U3TOKEHHON B NPUMOXKEHUM A,

6 OT60p M NoaroToBkKa o6pasLoB

6.1 VcnbiTaHna OKOHHbIX ONOKOB MPOBOAAT Ha obpasuax MOSHOM 3aBOACKOW FOTOBHOCTW, WM3rOTOBIEHHBLIX B
COOTBETCTBUM C HOPMATUBHOW M TEXHUYECKON AOKYMEHTALMEN Ha 3TW U3nenusi.

6.2 OT6op 06pasLoB OCYLLECTBNSAIOT METOAOM CryyanHoW BbIOOpKU. [Nst UCNbITaHUA pekoMeHAyeTcs oToupaTtb
He MeHee ABYX OOHOTUMHBLIX 06pa3uoB. B cnyyae, ecnn ot6op 06pasLoB nponsBoaaT 6e3 yyactus npeactaButenen
UcnbITaTENbHOTO LieHTpa (nabopaTopum), 06 3TOM AenatoT COOTBETCTBYIOLLYIO 3annCb B NPOTOKONE UCTbITAHWUNA.

6.3 PekomeHayemble pa3mepbl 0OpasLioB OKOHHbIX OMOKOB AN MCMbITaHUI (BbicoTa X wmpuHa): (15x12) am u
(15x13,5) M C OTHOLLEHMEM MITOLLAAN OCTEKIEHMS K MOLLaaN 3arnofiHEHUS CBETOBOro npoemMa He meHee 0,5.

6.4 lpu ucibITaHWSX cucTeMbl Mpodwunent (KOMOBUHaUMM CTBOPOK, KOPOOOK M APYrMX 3f1EMEHTOB) M3 HUX B
COOTBETCTBUM C TEXHMYECKON AOKYMEHTauuen Ha U3fenus usrotaBnmealoT obpasubl OKOHHOro 6roka, B KOTOPbIX
CBETOMPO3payHylo 4acTb 3aMEHSIOT TEennon30NsLMOHHON NAUTOW TOMWMHON He MeHee 24 MM U3 NIAWUTHOMO
TennousonsaunoHHoro Matepuana no FOCT 15588.

[JonyckaeTcss NpoBoANUTb MUCMbITaHUSI NIMHENHBIX 3NEMEHTOB npocdhunel npu obecnedveHun TpedosaHun 7.2 n 7.3
HacToswero ctaHgapta. [pn aTom pa3mepbl 06pasLoB, NOANEXaLLMX UCNBITAHUAM, AOIMKHBI COCTaBMATL HE MeHee



900 mm.

Topubl Nonbix 06pasLoB M30NMPYIOT NPU NOMOLLM NONUITUIEHOBOM NuMKor neHTbl no FOCT 20477 wnu apyrumu
aHanormyHelMu matepuanamu no HA.

6.5 Mpu ucnbITaHNAX CTEKIONAKETOB UX MOHTUPYIOT B AEPEBAHHYHO UIN MNacTMacCOBYHO paMy COOTBETCTBYHOLLIMX
pasmMepoB, Npv 3TOM TonwmHa BpyckoB pambl AOMMKHa B ABa uUnv Gornee pasa npeBbilaTth TOMWUHY CTEKonakeTa.
Pa3mepbl 06pa3uoB cTeknonakeToB pekoMeHaytoTcs He meHee 0,8x0,8 M.

6.6 Pa3Mepr ncnblTbiBaemMoro o6paaua OKOHHOro 6roka u ero getanen N3MePAKT C NOMOLLbIO MeTannnyeckom
pynetku, npmn 3TOM onpeaendarT WX CooTBeTCTBME pa3Mepam, YCTaHOBIEHHbIM B HO, a Takke nnowaau

cBeTonponyckatoLLen fl:'r N Henpo3pa4vHown ﬂp yacTen KOHCTPYKUUN.

7 MNMoproToBKa K UCNbITAHUAM

71 rlO,D,FOTOBKy K UCMbITaHNAM HA4YMHAKOT C paCCMOTPEHNA TEXHNYECKOMN AOKyMeHTauun Ha n3genna KOHKPeTHOro
BMOa U CoCTaBlneHna nporpammbl MCMbITaHUR, B KOTOpOVI Y4UTbIBAKOT KOHCTPYKTUBHbIE 0COOEeHHOCTH n3genma un
yCTaHaBnMBaKT Tpe6OBaHI/Iﬂ K TeMnepaTtypHO-BNMaXXHOCTHOMY peXnMy Bo3gyxXa B TensioM U XonogHoOM oTaeneHuax
KnumaTn4eckom Kamepbl, NMpyu 3TOM MNPUHUMaKT pelleHne o Bbl60pe mMeToaa MU3MepeHuna TensioBbiX MOTOKOB U
onpenendarT cXxemMmy pasMelleHna OaT4nKkoB Ha NOBEPXHOCTAX UCNbITbIBAeMOro o6pa3u,a.

7.2 OG6pasey OKOHHOro ©Onoka ycTaHaBnMBalOT B MNPOEM MEPEropoaku BepTuKarnbHO, ©6e3 nepekocoB u
aedopmMauuii, MOHTaXHble 3a30pbl YMMOTHAT MEHONONUCTUPONbHBIM NAWUTHbIM yTennutenem no FOCT 15588.
TonwwmHa yTennuTens JospkHa ObiTb Gonblue unu paBHa TOMLWMHE paMbl OKOHHOrMO Groka, HO He MeHee 100 mm.
lMocne ycTaHOBKM OKOHHOrO Grioka CTbIKM MeXAY TENnon3oNsALMOHHBIMU NANTaMU U UCTILITLIBAEMON KOHCTPYKLMEN
repmetusmpytoT mactukon no NOCT 14791 unu nunkon nexHtor no FOCT 20477.

7.3 lNMpun pasmepax obpasua, MeHbLUMX, YEM pa3mepbl NpoemMa neperopoaky, cBoboaHy YacTb npoema nepes
UcnblTaHWeM 3anonHAT nNnuTHbIM yTennuTtenem no FOCT 15588 TtonwmHow, oGecnevmBarollen NpeBbILeHne
3HaYEHWs TEPMUYECKOTO COMPOTMBMNEHUS 3TOW 30HbI MO CPABHEHWUIO C NMPOTHO3MPYEMbIM 3HAYEHUEM TEPMUYECKOrO
COMPOTUBIIEHNS NPUMbIKAIOLLEN K YTENNMTENO YacTu obpaslia He MeHee YeM B [Ba pasa.

7.4 Tepmonapbl Ha MOBEPXHOCTAX 0bpasLia OKOHHOro BrioKa ycTaHaBnNMBaloT MO BEPTUKANbHON U FOPU3OHTaNbHOMN
OCSIM B LieHTpax npegnonaraembiX O4HOPOOHbIX TEMNEPATYPHbIX 30H CBETOMPOMYCKaOLWEN U HENPO3PaYHON YacTew,
a TaKke B MecTax TennonpoBOAHbIX BKIMHOYEHUIN (PUCYHOK 2). [NA OLLEHKN reOMeTPUYECKMX rpaHunL, OGHOPOOHbIX 30H
MOXeT OblTb MCMNONb30BaH METOA MOAENMPOBaHWA MpoLecca Tenfonepeaadn 4epe3 CBETOMNpPO3payHble
orpaxgatoLime KOHCTpyKuMnm Ha 3BM (npunoxeHue B) ¢ nocregylowmm ux yTOYHEHWEM 3KCNepUMeEHTarbHbIM
mMeToaoMm no 8.2.
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1 - pabouui cnav TepmoaaTyumka; 2 - UcnbiTbiBaeMbIi 06pasel; 3 - TepmomeTp; 4 - cocya [ibtoapa; 5 - XonoaHbIN
cnan;
6 - MHOroTOYEYHbIN NepeknioYaTh; 7 - MMKPOBOMbLTMETP; 8 - Griok 06paboTkM 1 permcTpaunm AaHHbIX;

H1 = Fyppr - TepMmyeckie ofHOPOAHBIE 30HbI

PucyHok 2 - Cxema pasmelleHnsa Tepmonap 1 TennoMepoB Ha obpasLe OKoHHoro 6noka
Mpu wuncnbiTaHusx cuctembl npodunent (KOMOMHaAUUA CTBOPOK, KOPOBOK W Opyrvx JeTanen) Tepmonapbl
yCTaHaBMMBAOT B OQHOPOAHbIX 30HAX HA MOBEPXHOCTSAX CTBOPOK U KOPOOOK.

Mpy MCNbITaHWSIX CTEKNonakeTa TepMonapbl pasMeLLaloT B LEHTparbHOM M KpaeBbiX 30HaX MOBEPXHOCTEN
cTekronakera.

Ha HapyxHOW M BHYTpPEHHeln MnoBepxHOCTAX obpasua cnav TepMonap AOSPKHbI pacrnionaratbCs HanpoTUB Apyr
Apyra no HanpasfieHVo HopMarsu K MOBEPXHOCTH.

7.5 [na n3amepeHuss TemnepaTypbl BO3AYLUHOW Cpedbl C TEMNmon U XONO4HOW CTOPOH obpasua OKOHHOro Grioka
yCTaHaBnMBaOT TepMmonapbl, pacrnonaras ux Ha pacctosHum 0,15 M OT HapyXHOW W BHYTPEHHEW MOBEPXHOCTEMN.
Uncno yctaHaBnmMBaeMbix TepMonap A0SHKHO BbITb HE MEHEe TPeX C KaXXaoW CTOPOHbLI 06pasuia.

7.6 I'IpM M3MepeHnn nioTHOCTU TenJyioBbiX MOTOKOB C NMOMOLUBIKO TEnJsioOMepoB KUX yCTaHaBIIMBAKOT B LEHTpax
OOHOPOAHbIX TeEMNepaTypPHbIX 30H Ha BHyTpeHHeVI NMOBEPXHOCTU o6pasua OKOHHOro 6noka.

Mpu wucnbiTaHusax cuctembl npodmnent (KOMOMHaALMIM CTBOPOK, KOpPOOOK) Tennomepbl YCTaHaBnMBalOT Ha
NMOBEPXHOCTAX CTBOPOK M KOPOBOK. TennomMepbl AOMKHbI UMETb LUMPUHY, HE MPEBbLILIALLYI0 MOSOBUHbI LUMPUHBI
npoduns.

[pu ncnbITaHNsX cTeknonakeTa TennomMepsbl yCTaHaBMBaloT B LleHTpanbHOM 1 KpaeBblX 30HaxX CTEKNonakeTa.

[NpumepHble cxeMbl pacCTaHOBKM TepMonap 1 TENIOMEPOB Ha 06pa3ue NOKa3aHbl Ha PUCYHKe 3.
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1 - ucnbiTbiBaemblli 06pasel; 2 - paboymn cnam TepmogaTymnka

PucyHok 3 - Cxema pasmelLeHms Tepmonap 1 TennoMepos Ha obpasLe aBepHOro 6roka

Tennomepbl, UcCNonb3yemble O U3MEPEHUSI MIIOTHOCTU TENMOBLIX MOTOKOB, CredyeT BblOMpaTb C y4eToM
COOTBETCTBUSI U3MyYaTenbHONW CMOCOBHOCTU MX MOBEPXHOCTUM U MOBEPXHOCTM OAHOPOAHOWM 30HbI UCMbLITLIBAEMOrO
obpasua (oTHocuTenbHas nsnyyartenbHas crnocobHOCTb MOBEPXHOCTU AOMmKkHaA ObiTb He MeHee 0,8).

7.7 Cnaun Tepmonap 1 Tennomepbl KPensiT K MOBEPXHOCTSIM 06pasuia npy NOMOLLM NPo3paYHol FNUMKOM NEHTbI No
FOCT 20477 wnu nnacTtunuHa, TOMWMHa Cros KOTOPOro He AOSPKHa npesbiwatb 2 MMm. Ha pabouyio noBepxHOCTb
Tennomepa npeaBapuUTenbHO HAHOCAT TOHKWI criol BasenuHa no FOCT 5774.

7.8 [pn n3amepeHnmn TeNNOBLIX NOTOKOB C NMOMOLLbIO MPUCTABHOW KaropuMeTpU4ecKon kKaMepsl ee yCTaHaBnmMBaKwT
B TENnoe OTAeNeHne KNMMaTU4YecKon Kamepbl U MPUKUMAT TOPLEBbIMM MOBEPXHOCTAMM K MOBEPXHOCTSM
neperopoakun, rpaHnyawimm C UcnbiTbiBa€MbIiM 06pa3Ll,0M. MecTa npuMbIKaHUS NPUCTABHOW Kamepbl K OTKOCam
npoemMa ynroTHAKT U repMeTU3NpyroT cornacHo TpeGOBaHVIFlM 7.2.

Mepen ycTaHOBKOW MPUCTaBHOW KamMepbl Ha MOBEPXHOCTAX UCMbITbIBAEMOro obpasua 3akpennsioT Tepmonapbl
cornacHo 7.4 n7.5.

7.9 CBobGogHble cnav TepMonap norpyxatT B TepMocTaT, a paboyue cnay Tepmornap 1 TENNOMEpPbI NOAKMoYaloT
K cucteme cbopa AaHHbIX.

7.10 lMocne npoBepKK roTOBHOCTM 0GOPYAOBaHUS Y UBMEPUTENBHLIX CPEACTB B XONOAHOM U TEMIIOM OTAENEHUAX
M NpUCTaBHOW KarnopuMETpUYECKON Kamepe (MpM €e UCMONb30BaHUM) Ha perynvpytollen annapaTtype
yCTaHaBMMBAlOT 3afaHHble 3HAYeHUs Temnepatyp MW BKIOYAOT CUCTEMY aBTOMaTMYECKOTO MOAAEpKaHus



TemMnepaTtypbl BO3AyxXa, XxonoaunbHoe, HarpeesaTtesfibHOe, BEHTUNALUMOHHOE U Apyroe UcnbitatenbHoe 060pyp,OBaHme.

TemnepaTypa Bo3gyxa B TeMmnol 30HEe KNMMaTUYecKoW Kamepbl Wnu B MPUCTaBHOW kamepe AoSkHa ObiTb B
npegenax 18-20 °C.

TeMHepaTypy B XONOOHOW 30HEe KIMMaTU4eckomn KamMepbl 3a4aloT cornacHo nporpamMmme UCNbITaHUA C y4eTomM
npeanonaraemMmoro KnmmaTtn4eckoro pa17|0Ha aKcnnyartaunn OKOHHOro ©6roka, HO He BblLLe MWHYC 20 °C.

[lonyckaeTcsi MPOBEAEHWE WCTILITaHWIA MpW YCIOBUM BbIMOSIHEHUS! TPEGOBaHUS K TEMMEPaTypHOMY PeXUMY
Kamepbi (zB —ﬁH)i 30 °C.

8 MNpoBeageHue ncnbiTaHMN

8.1 V3mepeHus TemnepaTypbl M TEMMAOBOrO MOTOKA MPUM WUCMbITAHUSIX B KNMMATMYECKON Kamepe MpoBOAAT
€OVUHOBPEMEHHO NPV NOMOLUM AMCTaHUMOHHbIX NPpMOOPOB 1 annapaTtypbl. HaxoxaeHue noaen u He ncnonb3yemon
npyv UCMbITAHUAX U3MEPUTENbHON annapaTypbl B KNMMATUYECKON Kamepe BO BpPeMSI MPOBEAEHUA U3MEPEHUA He
gonyckaeTcs.

8.2 lMpu uamepeHnn NNOTHOCTU TEMNNOBbLIX MOTOKOB C MOMOLLLIO TEMNSIOMEPOB pEeXUM Tensonepegadnm depes
UCNbITbIBaeMbIN 0bpasel, CYMTaT CTauMOHAPHbLIM, €Crv pesynbTaTbl MOBTOPHLIX, C MHTEpBanoM He meHee 0,5 v,
N3MepeHuii TemMnepaTypbl Ha MOBEPXHOCTSAX OAHOPOAHbLIX 30H 06pas3Lia Co CTOPOHbLI TEMMOrO OTAENEHNS OTIMYaOTCs
apyr ot apyra He 6onee yem Ha 0,3 °C, a 3Ha4YeHMa TEPMUYECKOrO CONPOTUBIIEHUS, BbIYUCIIEHHbIE MO pe3ynbTaTam
nocrniegoBaTenbHbIX U3MEPEHWUIA CUrHaNoOB TEPMOAATUYUKOB, OTNMYalOTCsA ApYyr OT Apyra He Gonee yeM Ha 5% npwu
ycnosuu, 4To 3T 3Ha4YeHNA He BO3pacTaroT U He y6bIBaIOT MOHOTOHHO.

Mocne ycTaHOBMEHMS CTaLMOHAPHOMO pexxuma Tennonepeaady NpoBeEPSIOT NPaBUIIbHOCTb BbIGOpa OAHOPOAHbBIX
TemMnepaTypHbIX 30H Ha o6pa3ue nyTemMm naMepeHuda ninoTHOCTU TennoBbIX NOTOKOB U TeMnepaTypbl ero BHyTpeHHeI7I
MOBEPXHOCTU. B crnyvyae cywecTBEHHbIX OTKIMOHEHUA TeMnepaTypbl M NAOTHOCTM TEMMOBLIX MOTOKOB B npeaenax
30HbI (npesbiwatowmnx 10%) Npon3BoasaT KOPPEKTUPOBKY PACNONIOKEHNS AaTYMKOB TeMnepaTyp W TENMOBbIX NOTOKOB.

MamepeHne TemnepaTypbl U MIOTHOCTU TEMOBbIX NMOTOKOB MPOBOASAT HE MeEHee Tpex pa3 C WHTepBArioM He
MeHee 1 y.

PesynbTaTbl M3MepeHu 3aHOCAT B NPOTOKOM WCMbITaHWW, ¢hopma KOTOPOro npueedeHa B npunoxeHun b
(tabrnvua B.1).

8.3 lMpn nM3mMepeHun TenroBoro NOTOKa C MOMOLLbIO MPUCTABHOM KarlopUMETPUYECKON Kamepbl SMeKTPUYECKni
HarpeBaTeflb B MPUCTaBHOW Kamepe MOAKIMIYalT K PerynmpyeMoMy MCTOYHUKY MOCTOSIHHOTO Toka M MeTOAoM
nogbopa ycTaHaBnMBalOT Perynsitop Ha ypoBeHb, oGecneynBaroLLMii paBeHCTBO TemnepaTypbl BO34yxa B TEMMOM
OTAENEHNM KITMMATUYECKOW Kamepbl U MPUCTABHOM Kamepe.

Pexum Tennonepenadnm 4yepes UCNbITbIBAEMbI 0Opasel, CYMTAaKT CTaUMOHAPHbIM, €CNM PasHOCTb 3HAYeHWUN
TeMnepaTyp Bo3gyxa BHYTPU NPUCTABHOW KaMepbl U TEMMOro OTAENEHNA KNMMaTUYECKON kamepbl He npeBbiwaeT 0,5
°C, a pesynbTaTtbl MOBTOPHbLIX, C UHTepBariom He MeHee 0,5 4 U3MepeHui TenyoBOW MOLLHOCTW HarpesaTtens
oTnmyaroTcs He 6ornee Yyem Ha 5%.

N3mepeHust TemnepaTypbl NOBEPXHOCTEN obpasua, a Takke HamnpsiKeHWs U CUIlbl TOKa B CETU 3NIEKTPUYECKOTO
HarpeBaTensi NPUCTaABHOW KanopUMETPUYECKON KaMepbl MPOBOASAT HE MeHee TpeX pa3 C UHTepBanoM 15 MuH.

PesynbTaThl namepeHuin ohopMnAlT B COOTBETCTBUM € NpunoxeHnem b (tabnuua b.2).

9 ObpaboTka pe3ynbTaTOB UCMbITAHUN

9.1 3a pacueTHble 3Ha4YeHUs TemnepaTypbl AN KaKO40M OAHOPOAHON 30HbI MPUHMMAIOT CcpeaHeapudMeTUYeckme
3HaYEHNSA N3MEPEHHbLIX BENNYMH.

9.2 Tepmuyeckoe CONMPOTUBIEHWE I -il OOHOPOAHOM 30HbI MCMbITHIBaEMOro obpasua fy; Npu U3MepeHun
MMAOTHOCTM TEMMOBbIX MOTOKOB C MOMOLLbIO TEMNMOMEPOB ONPEAENsIOT Mo hopMyre

By = [f-m' - f'm')-'f g7 ©)



roe fp;, fyy- CPeAHVe TemnepaTypbl COOTBETCTBEHHO BHYTPEHHEN W Hapy>XHOW MOBEpPXHOCTEN - 30HbI 3a

nepvog namepexun, °C;
&1 - CPEAHSIs NIIOTHOCTb TEMIOBOro NOTOKA, MPOXOASILLETO Yepes I -yio 30Hy 3a Nepuod U3MepeHuit, Bt/m

9.3 [lpuBegeHHOe TepMuyecKoe COMPOTUBIIEHWE CBETONpOoMnycKaroLLen RIET M HenpospayHomn RE yacTen

2
OKOHHOro 6510Kka, a Takke NonoTHa RII{[ N KOPOOGKM RII{{ nBepHoro 6roka, M~ -°C/BT, onpegensitoT no hopmynam:

m m
T
R =2 AIS(AIRg); (6)
i=1 i=1
p(on ox n n
Rplen RE)= 3 4,1 Tl 1Ry G
J=1 J=1
roe #, # - 4MCno O4HOPOAHbLIX 30H COOTBETCTBEHHO B CBETOMPOMYCKatoLLEe M HENPO3paYHo YacTsax 6roka;

. . . 2
A; - pacueTtHas nnowagp I - 0AHOPOAHO 30HbI CBETOMPONYyCKaloLLen YacTi 6roka, M~ ;
Rm- - TEpMUYECKOe COMPOTUBIEHNE E -1 OOHOPOAHOM 30HBI CBETOMPOMycKaroLLeit YyacTi 6noka, M~ -°C/BT;

. . . 2
ﬂj- - pacyeTHas nnowaap _f - OQHOPOAHOMN 30HbI HEMPO3PaYHO YacTy BGroka, Mm ™ ;

. . . 2
ng- - TEPMNYECKOE CONPOTUBIIEHNE _{ -1 OQHOPOLHOWN 30HbI HEMPO3payHo YacTn 6noka, M~ -°C/BT.
2
9.4 NMprBeaeHHOE TEPMNYECKOE COMPOTUBIIEHNE UCMbITAHHOIO OKOHHOrO Grioka Rérp , M~ -°C/BT,
onpefenstoT no opmyne

R = (4 + )4 RS )+ (12| ®

roe 4‘1:1: , ﬂp - NMoLWaamn pacyeTHON NOBEPXHOCTU CBETOMNPOMNYCKAKOLLEN U HENPO3PaYHOWN YacTeln OKOHHOro 650ka,
2
MT.

2
9.5 lNprBeaeHHoOe TepMMYECKOE CONPOTMBIIEHME UCTIBITAHHOIO ABEPHOro 6oka erc'rp , M~ -°C/BT, onpenensitoT no
dopmyne

R (g + )i B2 )+ (a1 RE)] ©
roe Ap, A - nnowaam pacyeTHom NoBEpXHOCTM NOMoTHa U kOPOBKkK ABEPHOTO 6110Ka, M

9.6 anIBe}J,eHHOG conpoTuBneHne Tennonepegaye WUCNbiITaHHOIO OKOHHOINO wunn OBepHOro 6noka Rol'l'p,

2
M~ -°C/BT, npu namepeHnn NNOTHOCTU TenyoBbIX MOTOKOB C NOMOLLBIO TEMSIOMEepPOoB onpeaenAtoT no q)opmyne

B =1la, + R +1/ay, (10)

roe RII{TP - NpnBegeHHoe TepMmnyeckoe conpoTmueiieHne NCnbitTaHHOro OKOHHOIro U ABepHOro 6nokos, m "~ -°C/BT;

&g, Oy - KOIPULMEHTBI TEMNOOTAAUMN BHYTPEHHEN M HApYXXHOW NoBEpXHOCTel 6110Ka, MPUHUMAaeMble PaBHbIMU:

g = 8,0 BT/(Mm 2 °C), oy =23,0 BT/(m 2 -°C).



9.7 CpepgHee 3Ha4yeHWe MNIIOTHOCTU TEMSIOBOTO MOTOKA, MPOXOASLLEro 4Yepe3 WCMbIThIBAEMbIA OKOHHbIA WK
OBepHON 6ok qrrp, Mpu ero U3MepPeHUN C MOMOLLbIO MPUCTABHON KanopuUMETPUYECKOW Kamepbl onpeaensitoT no
dopmyne

m i=n
g - = I:Uf-l-QBJI)_Z[[TB!'_TI-E':D\JSJ']IA!' f4,, (11)
i=1

roe 17 - HanpsbkeHWe B CETW NOCTOSIHHOMO TOKa HarpeBaTerns NPUCTaBHOM KanopyMeTpu4eckon kamepsi, B;

f - ChNna TOKa B CeTu HarpeBaTtend KanopmnmeTtpa, A;

Qm - TennoBasi MOLLHOCTb, BblAensiemas aneKkTpoABuraTeneM BEHTUNATOPa NpMcTaBHOM kamepbl, BT;

T, Tg - CPEOHME 3a Nnepuon M3MepeHuid 3HaveHus TemnepaTypbl COOTBETCTBEHHO BHYTPEHHEN M HapyKHOW

MOBEPXHOCTEN i -ro y4acTka TennousonALMOHHOrO MaTepuana, 3anosHSIOLWEro NpoeM OrpaaeHUs BHe Npenenos
ncnblTbiBaeMoro obpasua, pasaensoLero Tensoe 1 XonoAHoe OTAeNeHns KnumaTuieckon kamepel, °C;

A - TENnonpoBoAHOCTL TEMSION30MALMOHHOTO MaTepuana, Bt/(m.°C);

&y - TonwmHa crost i -ro yyacTka Tennou3onsLMoHHOro Matepuana, M;

. 2
A - nnowaas NoBepxHOCTY I -ro yyacTka Tennon3onsiLMOHHOro Matepuana, M- ;
4‘1:, - NNoLLaAb PacHeTHOW MOBEPXHOCTM UCTbITAHHOTO 0bpasLa OKOHHOro 6roka, M

2
9.8 lNpuBegeHHoe TepMMYeCcKoe CONPOTUBIIEHNE UCMITAHHOIO OKOHHOTO (4BEepHOro) Grioka Rérp , M~ -°C/BT, npu

N3MEPEHUM MITOTHOCTU TEMSIOBOTO MOTOKA C MOMOLLBIO MPUCTaBHOW KanopuUMETPUYECKOW KaMepbl OMpeaenstoT no
dopmyne

R =ty —tq )l g™, (12)

roe fp, fx- CpedHve TemnepaTtypbl COOTBETCTBEHHO BHYTPEHHEW W Hapy)XXHOW MOBEPXHOCTEN MCMbITHLIBAEMOro
obpasua 3a nepuos nsMepeHnii, onpeaensemMblie No pesynbTatam pacdeTa TemnepaTtypHoro nons,°C;

_ 2
.:irrrf:l - cpeaHss NMOTHOCTbL TEMNMOBOro NOTOKa, NPOXOAALLEro Yepes UCMbITbIBaeMblii obpasell, B1/m

9.9 TpvBeneHHOE COMPOTMBMAEHME Tennonepenavye WCMNbITbIBAEMOro OKOHHOrO (ABepHoro) 6rnoka Rorrp,

2 o o
M~ -°C/BT, npu mM3amepeHun MNOTHOCTM TEMSIOBOrO MOTOKA C MOMOLLBIO MPUCTaBHOW KanopuMeTpUYeckon Kamepbl
onpegensitoT no copmyne (10).

9.10 PesynbTaTbl TEMMOTEXHUYECKMX WCMbITAHUA OKOHHOrO 6noka MoryT ObITb  pacnpocTpaHeHbl Ha
TUNOPa3MeEPHbIN pafd U3genuii (Cepuio), oTINYaroLMXCst rabapuUTHLIMU pasMepamMy U OTHOCUTENBbHOW MIoLwanblo
OCTeKIeHusl. 3HauyeHusi NPUBEAEHHOr0 TEPMMYECKOrO COMPOTUBIIEHUSI OKOHHbIX GrIOKOB TUMOpasMepHOro psaa
onpegensitoT no opmyne

1

= , 13
81 RS +(1-6)/ R "

RKEP

CcT <
roe RK - NpuBeAEeHHOE TepMMNYEeCKOoe ConpoTuMBIieHne ceeTonponyckarwen 4actn UCNbITaHHOIO0 OKOHHOro 6noka,

onpeneneHHoe no gopmyne (6), m 2 -°C/BT;

RII{:'- npmBedeHHOe TepMunyeckoe conpoTuBIieHne Henpospaquﬁ YacTU MCMNbITAHHOrO OKOHHOIO GrnokKa,

onpeneneHHoe no gopmyne (7), m 2 -°C/BT;



{5 - oTHOLLEHMe NroLLaAM OCTEKNEHWs K MNOLLAAM 3aMOMHEHUS) CBETOBOrO MPOEMa PaCCUUTHIBAEMOrO OKOHHOMO
6noka TrnopasmepHoro psaa.

MpuBegeHHoOe conpoTyBReHMe Tennonepeaade OKOHHbIX BI0KOB TUMOPa3MepHOro psaa BbIMUCASAIOT No dopmyrne
(10) c yueTom 3HaYEHUIA NPUBEAEHHOIO TEPMUYECKOrO COMPOTUBIEHMS, paccimMTaHHbIX no dpopmyrne (13).

10 OchopmneHune pe3ynbLTaToOB UCNbITAHUN

PesynbTaThl MCMbITaHWA OCOPMIISIIOT NPOTOKONOM, B KOTOPOM YKa3blBatoT:

- HaMMeHOoBaHMWe MCMbITaTeNbHOrO LeHTpa (nabopatopun) ¢ yka3aHWeM HoMepa aTTecTtaTa akkpeauTauum;

- HaMMeHoBaHWe, IPUAMYECKUIA aapec OpraHM3aLnm - 3akasumka UCTbITaHUI;

- HaMeHOoBaHWe, IPUAMYECKMIA aapec opraHM3aunm - U3rotosuTens ob6pasLos;

- HaMMEeHOBaHWE UCMbITLIBAEMON NPOAYKLUM, MapKUPOBKY M HOPMAaTMBHbIN LOKYMEHT Ha 0BBEKT UCNbITaHUIA;

- ONUCaHWe, 3CKM3 U TEeXHUYECKYHD XapaKTepuCTMKy obbekTa MWCnbliTaHui (BKMoyas nnowanas obpasuos,
KOS DULMEHT OCTEKIEHNS, MOSHYH XapakTepUCTUKY CBETOMPO3PaYHON YacTU KOHCTPYKLUMK, Apyrve Heobxoaumble

cBedeHus);

- HOpMaTMBHbIIZ AOKYMEHT, B COOTBETCTBMWN C KOTOPbIM MPOBOAAT UCMbITAaHNA n3genma (0603HaquV|e HacTogdaLwero
cTtaHgapTa);

- NporpamMmy 1 pesynbTaTbl UCTbITAHWI;
- AaTy NPOBeAEHNs UCTbITaHWI;
- MoAnucHK OTBETCTBEHHbIX 3a NpoBeaeHne paboT U UCTbITaHUI NnLL,

- Apyrue AaHHble No corfiacoBaHMIO C 3aKka34nkom.

MPUNOXEHWE A
(cnpaBo4HoOE)

MeToauka noBepku cpeacTB U3MepeHum

A.1 lNoBepKy cpeacTB n3mMepeHun, NpuMeHaemMblX B nabopaTopHbIX 3KCnepuMeHTarnbHbIX MeTogax onpeneneHns
COMPOTUBIIEHUA TENsonepeaaye, NPOBOAAT COIMACHO HACTOSALLEMY MPUIIOKEHUIO HE pexe YeM pa3 B nonroga, a
TaKKe MpVM 3aMeHe [aTyMKOB TemnepaTypbl (TepMonap) W u3MepuTenel MMOTHOCTU TEMnoBbIX MOTOKOB
(Tennomepos).

A.2 Tpu noBepke CPeACTB MW3MEPEHMWIA 3KCMEPUMEHTAlIbHO OLEHVMBAOT METOAMYECKYH MOrpeLlHoCTb,
0OYCMNOBIIEHHYIO BIMSIHUEM KOHTAKTHOrO COMPOTMBIIEHMS Tepmomap W TEMNyoOMEepoB MpW WX KpernmeHun K
MOBEPXHOCTU OrpaxaatoLleil KOHCTPYKLUM, M3MEHEHWEM XapakTepUCTUK TENIOMEPOB B MPOLIECCE eCTECTBEHHOro
CTapeHusi, UHEPLIMOHHOCTM TEPMOPErYNUPYIOLLMX NPUMOOPOB U T.[4.

ﬂ,OI'IyCTVIMOG 3Ha4YeHne norpelHoCTn onpegeneHna TepMmyeckoro conpoTuBiieHna ana 3TaJloHHOro 3arnoJiHeHUA
npoema KnmMmaTuy4eckon Kamepbl He JOMMKHO NPEBbILLATb 5%.

A.3 B kavecTBe 3TanoHHOro 3anofiHEHUsI Mpoema KMMaTUYecKon Kamepbl UCTMOMb3YT MrockonapariesbHyro
nnacTuHy 13 nonumeTunMeTakpunata no HO TonwmHoh He meHee 10 MM, aTTECTOBAHHYO B YCTAHOBIEHHOM
nopsake. ATanoHHy0 NNacTUHY yCTaHaBMNMBAalOT B NMPOEME KaMepbl C MakcMMmarbHbIM 3a30poM He 6oree 50 MM K
3aKpennalT No NepUMETpy NpoeMa Ha MNEHOMONMCTUPONbHOM NnUTHOM yTennuTene no NOCT 15588 c yyeTtom
TpeboBaHun 7.2.

A4 Tepmonapbl n TennomMepbl Ha NOBEPXHOCTU 3TAlflOHHOrO 3anofiIHEHUA NpU NOBEpKe cpencTs M3mepeHvu7|

pa3mMeLlatoT corfacHo 7.4-7.6, aHarorMyHo YCroBUSIM UCTbITAHUMA cTeknonaketToB. KoadhduumeHT ogHOpOAHOCTH
TENnoBOro NoToKa, MPOXOoAALLEero Yepes 3TanoHHOEe 3anorHeHne, He JomkeH bbiTb MeHee 0,9.

A.5 OTHOCHTENBHYIO NOTPELLHOCTL £, %, onpefeneHnst TEPMUIECKOTO COMPOTUBIEHNS BBIMUCTISIOT MO chopMyrie



M= IDD(RK —R;T)J“RI?T, (A1)

roe RK- npvBedeHHOe TepMUYecKoe COMpPOTUBMIEHME 3TanOHHOMO 3arnofiHeHWs, WU3MEPEHHOe COornacHo
2
HacTosiemMy ctaHgapTy, M~ -°C/BT;

d
R;T- TepMuyeckoe conpoTmeiieHne 3TarloHHOro 3aroJiHeHua, nosly4eHHoe npu ero atrectaunn, M -°C/Br.

aT
A.6 Tepmuyeckoe conpoTMBeHME STaNOHHOIO 3anosIHEHUS RK onpeaensitoT no gopmyrne

IT _ 3T
Rg =81x", (A.2)
roe 15 - TOoJNWwMHa NNacTUHbl 3TAJNIOHHOIO 3anoJIHEHUA, M;

3T .
X7 - TennonpoBogHoCTb ofpasua M3 MONMMETWNIMETakpuniata npu cpegHen TemnepaType obpasua B
cooTBeTcTBUK C TpeboBaHmnem 7.10, aTTeCTOBAHHOIO B YCTAHOBIIEHHOM NOPSIAKE.

A.7 PesynbTaTtbl NOBEpPKN CPEACTB W3MepeHurd odopMnsioT

"AKTOM MOBEPKM Cpeacts wusMepeHun" B
cooTBeTCTBMU C pasgenoM 10 ¢ ykazaHuem pacCcynTaHHOW OTHOCUTENBHOW NOrpeLLHOCTH.

MPUNOXEHWE B
(pexomeHgyemoe)

®dopmbl 3anmcu pe3ynbTaToB UCMbITAHUA

Tabnuua B.1 - ®opmbl 3anmcK pe3ynbTaToB UCNbITAHUI OKOHHOTO (ABEPHOro) 6roka npu M3mMepeHun TennoBbIX
MOTOKOB C MOMOLLbIO TENIOMEPOB

Hata ncnbitanna "_ "

XapakTepucTuka ucnbiTbiBaemoro obpasua

TemnepaTypa B TENNoM OTAeneHnn kamepsl £ , °C

TemnepaTypa B X00AHOM OTAENeHnn kamepsl iy , °C

Ho- | MMno- | Ho- TemnepaTtypa Ho- MnoTtHocTb Tepmu- MpuBeneH- MpuBe-
Mep | Wagp | Mep NMOBEPXHOCTU Mep | TensioBoOro NoToka | 4eckoe Hoe [OEeHHoe
ofHo- i[j)-ﬁ nar- nar- conpo- TepMuyec- conpo-
poa- YMKOB YUKOB TUBMEHNe Koe TUBEHne
Ho | 3OMB! | rem- Tenno- ogHopoad- | conpoTue- Tenso-
30HbI ﬂ,m ne- BOTO HOW 30HbI, neHve, nepegade
pa- no- 2
M2 Typel TOKa M- -°ClBr
Tekywimne CpeaHsis Tekywme | Cpean- cBe- | He- mp
3HayeHus no 3HaYeHus1 | Heas TO- | mpo- RD ’
nnowaamn no npo- |3pay-| 2 .
‘A!Uj nro- nycka-| Holk M~ -°C/BT
waam toLen | yact
yactm| wu
BHYT- | Ha- | BHYT| Ha- . " oT
peH- py)K_ - py)K_ Ajl:-?:l f{ﬂ(-? :I, T RI:E
HAS | HaA | peH- | Has BE/M M 2 °C/BT
ﬁBI-l:' zI-u' HAA Iy
Ign.| °C
°C
* |°C|*|°C * | Bt/m
2




1 2 3 4 5/6/7] 8 9 10 11| 12 13 14 15 16 17

I'Ipl/lmeanme -B rpa(pax, OTMEYEHHbIX 3HAKOM *, npuBOOAT NOKa3aHNA N3SMepuTernbHOro npm6opa

Tabnuua B.2 - ®opmbl 3anncK pesynbTaToB WUCMbITaHUA OKOHHOIO (4BEpHOro) 6oka Npy NOMOLLM NMPUCTaBHON
KanopumeTpuyeckon Kamepbl

Hata uenbitanmna " "

XapakTepucTvka UcnbiTeiBaeMoro obpasua

TemnepaTypa B Tennom otaeneHnn kamepsbl £y , °C

Temnepatypa Bo3ayxa BHYTPY NPUCTABHOW KarnopuMeTpUHecKon kamepsl fxg., °C

TemnepaTypa B X004HOM OTAENeHUn kamepsb! iy, °C

TemnepaTypa NOBEPXHOCTH MNoTHOCTE TENMOBOro NOTOKA
Ho- Mno- | Ho- Tekywime CpegHsisa no | CpegHsasa no | CpegHad no | Anektpudeckune | CpegHsas Mpu-
mep Wwagb | mep 3HayeHust nnowaamn o6pasuy N30MSILMOH- | XapaKTEPUCTUKK | NNIOTHOCTb | BeaeH
ofHo- 3'1;’) 7| Aat- Aﬂ: 9 HOMY HarpesaTtens | TENoBOro Hoe
poa- yn- J maTepuany, noToka TepMu
HOW SOHb! KoB CTEHOK np YECKO!
30HbI ‘q!(.r:l Tem- Kamepsl, A cornpo
4 | nepa- BT/ 2 B1/m 2 |tusneH
M TYypbl
yp BF
2
M~ -°C
T
BHYT- | HApYyX-| BHYT | HAPYX- | BHYT- | HAPYX- | BHYT- |Hapyx-| Ha- cuna
PEHHASA | Has - Haa | peH- |Has, °C| pen- Hasda npsi- | Toka, A
i {. |PeH-| z  oc| HaA, HAs xe-
BH! i Has |8 °C Hue, B
IEH»
°C
* OC * OC
1 2 3 4 5|6 |7]| 8 9 10 11 12 13 14 15 16 17
MpumedaHue - B rpachax, OTMEYEHHbIX 3HAKOM *, MPUBOOAT NOKa3aHs U3MepUTENbLHOro npubopa

NPUNOXEHVE B
(cnpaBo4HOE)

PacueTHbIl MeTOA onpeferieHUs CONPoOTUBIIEHUA Tenrnonepeaaye

MeToa 3aknioyaetrcsa B MOOENUpoBaHWM CTaLMOHApHOro npouecca Tensonepegayn yepes CBEeTONnpoO3payvHyro
KOHCTPYKLUUMIKO C nCnonb3oBaHMEM NMpUKNagHoro nporpaMmmMHoOro obecneyeHus ans nepcoHanbHbIX KOMMNbOTEPOB.

PeKomeHnyemaﬂ obnactb NPUMEHEHUS MeToda - COMOCTaBUTENbHbIN aHanu3 no BefMYUHE MNPUBELEHHOrO
COMpPOTUBIEHMA Tennonepegade cucTemM npodunen n CTEKMONakeToB U Bbl60p onTUMarsibHbIX KOHCTPYKTUBHbIX
pelleHnin, onpeaerneHne pasmMepoB pacyeTHbIX 30H OAHOMEPHOrO U OBYMEPHOro TtemMnepaTtypHbIX nonen
CBeTonpoapaquﬁ KOHCTPYKUMM NpuY noaroToBke K npoBeaeHuto MCMbITaHUA, OLEHKa TUNOPa3MepPHOro psaaa OKOHHbIX
6nokoB (cepvwl VI3/J.eJ'IVIl7I) Nno Benn4ynHe npmBeaeHHOro ConpoTuBeHNa Tennonepenade.

B.1 O6wue TpeboBaHusi K NporpamMMHOMY 0becrneqeHnto

B.1.1 BO3MOXHOCTb BbINOSIHEHMS pacyeToB CBETONPO3paYHbIX KOHCprKLl,VII;I, COCTOSILLMX U3 NMOObLIX coveTaHuin
Henpo3payHbIX 31eMEeHTOB (KOp060K, CTBOpYaTbIX 3MEMEeHTOB, BKIMOYadA pasgennterbHble Ll,eTaJ'IVI), pa3nnYHbIX



BNOOB CUIMUKATHbLIX CTEKOJ1 U CTEKIOMaKeToB Npn noBbIX ycnoBsuax Opr>Ka}0LLI,eI7I cpeabl 1 npu noboM HaKIoHe.

B.1.2 BO3MOXHOCTb nony4yeHna Ha npuHTepe Konumn ﬂO,D,pO6HOFO oT4eTa O pesynbTaTtax NpoBeAEeHHbIX pac4eToB
[ONs1 OKOHHBIX GIOKOB U UX 3NTIEMEHTOB C UCMOSIb30BaHMEM AaHHbIX N3 COOTBETCTBYHOLLMNX ombnunoTex.

B.1.3 BO3MOXHOCTbL pacyeTa CrefyloLUmnxX XapakTePUCTUK 1 NokasaTenein CBeTonpo3paqHbIX KOHCTPYKLUIA:

- conpoTuBneHne Tennonepenade, KOS(*)(*)MLI,MGHT 3aTeHeHus, KOS(*)(*)VILWIGHT nponyckaHua COIHEYHOM pagnaunu,
KOGCbeMLMGHT cBeTonponyckaHua ana BCeun KOHCTPYKUUN N ueHTpaanon HacCTnN OCTEKNeHnsd,

- conpoTtuelieHne Tennonepenadvye 93lieMeHTOB CTBOPOK, KOpO6OK (BKJ'I}O‘-Iaﬂ pasgenntenbHble ,quanM) n
COOTBETCTBYHOLNX Npunerarowmx 30H OCTEKNEeHNA,

- yrrnoBasi 3aBMCUMOCTb CBETOMPOMNYCKaHUS W OTpaXeHus B BMOAMMOM Auana3oHe W Ans BCEro COSIHEYHOro
CnekTpa, MorfnoLweHne CoNHEeYHoW paguaumm n KoadduumneHTa nponyckaHMsa CONHEYHOW paguaumm ONnst cuctemsl
OCTEKIeHUs;

- pacnpegeneHue Temnepatyp (TemnepaTypHoe Mnone) anNeMeHTOB KOHCTPYKLIMK.

B.1.4 Hanuwune cnpaBo4yHOM uWHOPMauuM nNo nporpaMme AnS NOnb3oBaTens, BKMOYaoLWed OCHOBHbIE
MOSIOXXEHUS1 MPOrPaMMHOr0 PYKOBOACTBA, B TOM YMCIE BCTPOEHHBIX, C NPSIMbIM AOCTYNoM, 6UGnnoTek KOMNOHEHTOB
CBETOMPO3PaYHbIX KOHCTPYKLMWA (CUCTEM OCTEKIEHUSA, ra3oHanonHUTENen CTEKMNONakeToB, 3MEMEHTOB CTBOPOK,
KOpoOOK M pasgenutenen) U oKpyxatowleh cpefbl, a Takke OGUONMOTEKU cnekTpanbHbIX XapaKTepUCTUK CTeKOon,
UCMNOMb3yeMbIX B CBETOMPO3PaYHbIX KOHCTPYKLUSAX.

B.1.5 OcHoBHble TpeboBaHWSA K BbIMUCANTENBHBIM U MOAENUPYIOLLMM NpOoLeaypam nporpammHoro obecneveHms:

- MCNOJb30BaHME MHOrOBOMHOBOW CI'IeKTpaJ'IbHOIZ MoAenn npoxoxaeHna nsnyvyeHna 4yepe3 CUCTemMy OCTEKITEHUA,;

- MCMONb30BaHWe rpacdieckoro 3aJaHnst FeOMETPUM PACCUUTBLIBAEMOrO CEYEHUS! KOHCTPYKLMM Ha 3KpaHe
MOHUTOPA;

- UCNoNb30BaHWe aBTOMATUYECKON AMCKPETU3ALIMU MOOENN CEYEHNST KOHCTPYKLMM HA pacyeTHbIE 3IEMEHTHI;

- Ucnonb3oBaHue BUBNNOTEKN TEMMOTEXHUYECKMNX NOKasaTene MaTepnanos Npu MOAENMPOBAHUN KOHCTPYKLNK;
- BO3MOXXHOCTb BM3yanunsaummn paccinTbiBaEMOro ABYMEPHOro TeMnepaTypHOro nonsi.

B.2 OnpeneneHve conpoTnBneHns Tennonepegaye CBETONPO3payYHON KOHCTPYKLIMN

B.2.1 [Ona pacyera npuMMeHAT nporpaMmHoe obecnedeHue, oTBevarowee TpeboBaHuam pasgena B. 1
HaCTOALLErO NPUIOXEHUSI.

B.2.2 MNMpumeHeHne pac4yeTHOro MeTofa AOMKHO COOTBETCTBOBATbL TemnepaTypHbiM ycrnosuam 7.10 HacTosLero
CcTaHdapTa. YcnoBus TennoobMeHa Ha HapyXHOM W BHYTPEHHEW MOBEpPXHOCTAX obpasua MoaenupyroT
COOTBETCTBEHHO KO3(hdULMeHTamm TennioodbmeHa co 3HaYEHMSAMM:

cy = 23,0 Br/(M° °C) u ceg = 8,0 Bri(m° -°C).

B.2.3 anlBe}J,eHHOG conpoTuBIieHne Tennonepegade CBeTOI'IpO3pa‘-IHOl7I KOHCTPYKLUWN BbIYUCHAKT NO CXxemMe N B
nopaake, npuseeHHOM HUXKe.

OnpenensitoT, UCMorb3ys NporpammHoe obecrnevyeHne, ConpoTUBIIEHWE TENNonepenaye creayowmx SNEMeEHTOB
W pac4eTHbIX 30H CBETOMNPO3PaYHON KOHCTPYKLMK (CM. pUCYHOK B.1):

1) LEHTpPanbHOW 30HbI OCTEKIEHUS;

2) KpaeBOWN 30HbI OCTEKNEHWS;

3) pasgenuTeneHbIX AeTanew;

4) KpaeBOWN 30HbI OCTEKNEHUS Y pa3aenuTenbHbIX AeTanen;

5) Kopobku (pambl) U CTBOPKW.
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1 - UeHTpanbHas 30Ha OCTEKNEHUSI; 2 - KpaeBas 30Ha OCTekneHust; 3 - kopobka 1 CTBOpKa; 4 - pasgenuTenbHas
getanb (MMNOcCT); 5 - KpaeBasa 30Ha OCTEKNEHMS Y pa3genuTenbHon getanm

PucyHok B.1 - Cxema pacyeTHbIX 30H U 3MeMEHTOB OKHa Ha NpMMepe OKOHHOTo 6rioka ¢ 6a30BbIMU pacHeTHbIMM
pasmepamm (hpoHTanbHLIM BUA)

2
OnpegensitoT NnoLaamn SreMeHTOB U pacyeTHbIX 30H ¢ okpyrneHnem go 0,001 M~ , B TOM 4Mcne nnoLlaab:

LEHTPanbHON 30Hbl OCTEKMNEHWS: CyMMapHasi nnowaab BCEX BMOUMbLIX YacTell OCTEKNEHUS, 3a WCKIHYEHMEM
MONIOC PacHeTHON LUMPUHBI ¢ , NpUneraLwmx k Kopobke, CTBOPKE UMW pasaenuTenbHbIM AeTansaM;

pasgenuTenbHbIX OeTaneii: nnowans NPoeKkuun pasaenuTenbHbiX OeTaneil Ha MMocKOCTb, napannenbHyo
MMOCKOCTU OCTEKINEHUS;

KpaeBOW 30Hbl OCTEKNEHWs: CyMMapHas Mrowagb BCEX BUAMMBLIX YacTel OCTEKNeHWs B npegenax nonoc
PacYETHON WNPUHBI & , NpUReralLLmX K MoBol YacTu KopoBKM N CTBOPKY;

KpaeBoOM 30Hbl OCTEKIIEHUS! Y pas3denuTenbHbIX AeTaneil: cymMapHas nnolab BUAVMbBIX YacTel OCTEKNEHNUs B
npegenax norfoc pacHeTHO LMPUHBI & , MPUNEratoLLMX K pa3nenuTento;

KOpOOKM W CTBOpKW: CymMma nNrowafen Mpoekuun BCeX 9NeMeHTOB KOpPOOKM U CTBOPKM Ha MNIOCKOCTb,
napannenbHyto NIOCKOCTU OCTEKINEHNUS.

Ona w3pgenuin ¢ pasgenuTenbHbIMM OeTansMyu C BHELHEN M BHYTPEHHEN CTOPOH OCTekrneHusa (Hanpumep, C
HaKnagHbIMK NOXHbLIMU ropObINibkamn) NPUHUMAKDT, YTO NPUBEAEHHOE CONPOTMBIIEHUE TeMNnonepenaye MeeT Takoe
)Ke 3Ha4YeHue, KaK U OAEHTUYHOE n3fenve 6es3 Takux pasgenuTenen.

Ona wnsgenun ¢ pasgenuTtenbHbiIMX  OEeKOpaTUBHbIMWA  paMKaMun BHYTPU CTeKnonaketa npuHUMarT, 4TO
npmBegeHHoOe conpoTuBrieHne Tennonepegavye MMeeT Takoe Xe 3HaJveHue, Kak U ngeHTn4Hoe mnsaenve 6e3 Takux
pa3nenMTenel7|, €CIn pacCTodHne MeXXgy HMMMN N NOBEPXHOCTbHO CTEKSa COCTaBIAET HE MEHee 3 MMm.

TepMuyeckoe CONpOTMBIEHWE U MPUBEOEHHOE COMPOTUBIIEHME Tennonepegaye CBETONPO3PAYHON KOHCTPYKLMU
BbIMCIIAIOT Mo cpopmynam (6) - (10) HacTosLero ctaHgapTa.

B.3 OnpeneneHVIe npuBeaeHHOoro conpoTtmMBneHna Tennonepegayvye OKOHHbIX 6nokoB cepun nsgenvmn

OLI,eHKy BO3MOXHOCTWU onpegeneHnda pacyeTHbiIM MEeToAOM npuBedEeHHOro ConpoTuBNEeHUA Tennonepenade
OKOHHbIX 6510KOB cepun n3genuin Npons3BoasT B cnegyrwwem nopdaake:

- OKOHHbIN 6ok 6a30Boro pac4eTHOro pasmepa (pMcyHok B.1) ucnbitbiBatoT NobbiM nabopaTtopHbIM METOAOM MO
HacTosAEMY CTaHZapTy C repmeTM3auuen NpUTBOPOB CTBOPYAaTbIX 3MIEMEHTOB A1t UCKIOYEHUST BRAUSIHUSA
WHUNbTPaLMKM BO3ayXa Ha pe3ynbTaTbl UCMbITAHWUIA;

- MPW UCMbITaHUM OKOHHOTO 6roka Apyrux pasmepoB LOMNYCKaeTCA NepecyeT pesynbTaToB UCTbITaHUA HA OKOHHbIN
6ok ¢ 6a30BbIMKU pac4eTHbIMK pa3Mmepamu no dopmyne (13);

- NPOM3BOOAT pacHeT npmuBeaeHHOro ConpoTuBiieHNA UCMbITAHHOIO na6opaTopr|M METOAOM OKOHHOro 6noka c
06a30BbIMK pa3mepamMmum C ncnonb3oBaHMEM paCcHeTHOro Metoaa no HacTtoAwemMy CTaHaapTy,

- CpaBHMBaKOT pe3ynbTaThbl na6opaToprlx MCMbITaHUN n nony4eHHble pac4eTHbIM METOL0M. Ecnu pacxoxaneHune
3HaYeHUn npmBeAEeHHOro ConpoTUBNEHUA Tennonepenade He npesblillaeT 10%, TO pacquHbM MeTo[ UCNOosnb3ykT
Onga onpeneneHna conpoTmneieHna Tennonepenadvye cepmmn n3genun (TmnopasmepHoro pAaa OKOHHbIX 6J'IOKOB).



B.4 OcHoBHble TpeboBaHUsA K COMPOBOXAAIOLLEN TEXHUYECKOWM AOKYMEHTaLMUm
ConpoBoxgatoLlas TexHuieckass JOKYMeHTaUmMs OOMKHa coaepxarTh:
06nacTb NpUMEHEHNSI NPOrPaMMHOro 0becrneyeHus;

noapoGHOe onucaHne HasHaYeHyst NPorpamMmMbl U ee YHKLNIA;

onucaHue YCTaHOBKM NPOorpamMmMbl Ha NepcoHansHOM KOMMbIOTepe;

onucaHue matemaTyeckux MoAenen, UCnonb3yemMbiX B Nporpammve;
JeTanbHoe U HarnsaHoe pyKoBOACTBO Nofb3oBaTens;

KoopAuHaTbl Cnyx6bl NoaAEPXKKM U TEXHUYECKOW NMOMOLLIN.

MPUNOXEHWE I
(MHdbopmaumoHHoe)

CBepeHunA o paspaboTynkax cTaHgapTa

Hactoawwmin ctangapTt pa3paboTaH rpynmnon UCNOSHUTENEN B COCTaBe:
B.A. MoryToB, kaHnga. TexH. Hayk, HNC® PAACH,;

B.K. CaBuH, a-p. TexH. Hayk, HUINCD PAACH,;

B.A. lo6aHos, 3acn. ctpoutens Poccun, HUNC D PAACH;

KO.IM. AnekcaHapos, kaHa. TexH. Hayk, LUHWWnpomsganun;

H.B. lWWBenos, MNocctpon Poccuy;

A.B. CnnpuaoHos, kaHg. TexH. Hayk, AIMPOK (npunoxeHue B);

A.N. domunues, kaHa. TexH. Hayk, AMTPOK (npunoxexue B).



