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Mpepgucnosune

Lienn v npuHumnel cTaHgapTm3auum B Poccuiickoin @egepauym yctaHoBneHbl ®efepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. No 184-d3 «O TeXHWYECKOM peryavpoBaHuu», a npasuna NpUMEHEeHNs HaunOoHaNbHbIX
cTaHpapToB Poccuiickoin ®egepauun — FOCT P 1.0—2004 «CtaHgapTtusauma B Poccuiickoii ®epepauuu.
OCHOBHbIE NONOXEHUSA»

CBefieHus o cTaHgapTe

1 PA3PABOTAH YupexaeHneMm «Hay4yHo-nccnenoBaTebCKUn UHCTUTYT CTPOUTENbHOM (hnsunkn» Poc-
CWIACKOI akaAeMny apXMTEKTYPbl U CTPOUTESTbHBIX HayK

2 BHECEH TexHn4YeckuM KOMUTETOM Mo cTaHaapTusaunm TK 465 «CTpouTeibCTBO»

3 YTBEPX/[EH VI BBEJEH BAEVCTBVE Mpukazom ®efepansHOro areHTCTaa No TeXHUUECKOMY pery-
nupoBaHuio n metponoruy ot 15 aekabps 2011 r. Ne 1566-cT

4 BBEJEH BMNEPBbIE

5 BHacTosweM cTaHAapTe YYTeHbl OCHOBHbIE HOPMATUBHbIE MOMIOXEHUS CNEeAYIOLLNX MEXAYHAPOAHbIX
CTaHAapToB:

- MICO 12567-1:2010 «TennoTexHUYeCcKne xapakTepucTukin okoH n gsepein. OnpegenexHve Koathduum-
eHTa Tennonepenayn ¢ NOMoLLb TepMmokamepsbl» (ISO 12567-1:2010 «Thermal performance of windows and
doors — Determination of thermal transmittance by hot-box method — Part 1: Complete windows and doors».
NEQ)

- C015099:2003 «TennoTexHUYECKME CBOWCTBA OKOH, IBEPE 1 COMHLEe3allMTHbIX yCTPOCTB. Mpoue-
Aypbl nogpo6Horo pacuyeta» (ISO 15099:2003 «Thermal performance of windows, doors and shanding
devices — Detailed calculations». NEQ)

WNHopmauus 06 3MeHeHNAX K HacToAlWwemMy cTaHaapTy ny6/nMkyeTcs B €XerofHo u3gaBaeMoM
MHhopMaLnoHHOMYKa3aTene «HauvoHanbHble CTaHA4apThl», aTe KC T U3MEHEHWU N NoNpaBoK — B eXemMe-
CAYHO M3AaBaeMbIX MHPOPMAaLMOHHbIX YkasaTensx «HaumoHanbHble cTaHgapThl». B cnyyas nepecmoTpa
(3amMeHbl) MM 0OTMEHbI HACTOALLero cTaHfapTa CooTBeTCTBYO LW ee yBeAoMeHne 6ygeT ony6ankosaHo
B ©XXeMecs4HO 13aaBaeMoM MHhopMaLMoHHOM yKa3aTene «HaunoHanbHble cTaHAapTbi». COOTBETCTBY-
owasn nHchopmaums, ysefomneHe MTe KCThl pasMeLiaoTcsa Takxe B MHOpMaLOHHON cucTeme obLwero
nosib30BaHNA — Ha ouLmanbHOM caite ®efepanblloro areHTCcTBa No TEXHUYECKOMY PEeryIMpoBaHuio u
mMeTposiorumBceTn HTepHeT.

© CraHpapTuHdgopm. 2012

HacTosuii cTaHAapT He MOXeT GbITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXXMPOBAH 1 pac-
MPOCTPaHEH B kKauecTBe 0huLManbHOro n3faHus 6e3 paspelleHus defepasbHOro areHTCTBa No TEXHUYECKO-
MY perysimpoBaHuio 1 MeTposiorum
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BsepeHune

HacToswuii ctaHAapT OCHOBAH Ha NOMOXEHUAX U TpeboBaHuax denepasnbHbix 3akoHOB Ne 261-d3 oT
23 Hos16pA 2009 r. «O6 aHeprocbepexeHny 1 NoBbILLEHNY 3HEpreTu4eckon acpdekTnBHOCTN» N No 384-d3 oT
30 gekabps 2009 r. «TexHMYecknit pernameHT 0 6e30NacHOCTH 34aHNI N COOPYXEHNI».

HacTosawwuii ctaHgapT paspaboTtaH 419 onpefeseHns YPpoBHS Tenno3alyMTbl OKOHHbIX U ABEPHbIX 6/10-
KOB. a Takxe NX 31IeMEHTOB C Liefblo o6ecneyeHunsi TpeboBaHuli AeCTBYIOLNX HOPMATUBHbIX JOKYMEHTOB [1].

HacTosawuii ctaHgapT sBnseTca 6a30BbiM Npy pa3paboTke aHepreTMYeckux NacnopTos U NPoBeAeHUs
9HeproayuTa BHOBb CTPOSALLMXCH, PEKOHCTPYVNPYEMbIX U IKCNTyaTUPYeMbIX 3[AaHNIA 1 COOPYXEHWA.
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HALULMWOHANBbHBLIN CTAHAAPT POCCUWNCKOMWN GELEPALUMN

OKHA VI HAPY>XHbIE OBEPU
MeTogabl onpefeneHus CONnpoTUBAEHNUS Tennonepeaaye

Windows and external doors.
Methods for determination ofthermal transmlsston resistance

[ata eBegeHna — 2012—07—01

1 O6nacTb NnpuUMeHeHus

HacToswuii cTaHaapT ycTaHaBMBaeT METOAbI ONpefeneHns CONPoTUB/IEHUs Tenonepesaye OKOHHbIX
1 IBEPHbIX OCTEK/EHHbIX 6/T0KOB 1 X 3N1EMEHTOB (fasiee — OKOHHbIX 6/10KOB), M3roTaB/IMBAEMbIX U3 Pa3Iny-
HbIX MaTepnasnos, 418 OTanMBaeMbiX 34aHUIA N COOPYXEHNI PA3IMYHOTO HAHAUYEHUS.

MeTozpl onpefeneHus conpoTUB/eHUs Tenonepeaaye, yCTaHOBNEHHbIE B HACTOSLLEM CTaHAapTe, Npu-
MEHSIIOT NPV NPOBEAEHUM TUMOBbLIX, CEPTUMKALMOHHBIX U APYTUX NepUoANYECKUX NabopaTopHbIX UCMbITAHWIA.

JlonyckaeTcst UCNOb30BaHWE AaHHbIX METOO0B /151 ONpefiefieHNst CONPOTUBEHNSA TENonepeaaye ry-
XWX ABEPHbIX 6/10KOB, 3€HUTHBIX DOHapEi, BUTpaxeil 1 1x hparMeHToB, a Takxe CTEK/I0NakeToB U Npogun/ib-
HbIX CUCTEM.

2 HopmaTuvBHbIE CCbIKM

B HacTosiwem cTaHgapTe UCMOb30BaHbl CCbISIKU Ha cneayoLme ctTaHaapTbl:

FOCT 1790—77 TlMpoBonokKa n3 cnaasos Xxpomesnb T, antoMesib. KoMnesb U KOHCTaHTaH AN15 TePMO3/eK-
TPOA0B TEPMOINEKTPUYECKNX NpecbpasoBaTeneii. TexHuyeckne ycnosus

FOCT 6570—96 CueTunku 3neKTpuyeckne akTUBHOW W PeakTUBHOW 3HEpPrnn UHAYKUMOHHbIe. ObLme
TeXHUYyeckne ycnosus

[FOCT 7502—98 PyneTkn nsmeputesibHble MeTainvyeckne. TexXxHMyeckne ycnosmsa

FOCT8711—93 lNpubopblaHa/oroBbie.NnoKasbiBaLWMe3NeKTPOM3MEPUTE/IbHbIENPAMOroAencTBNsN
BCMoMoraTesibHble HYacTu K HUM. YacTb 2. ObLiune TpeboBaHna K amnepmeTpamM v BONbTMETpPaM

FOCT 9736—91 [Mpubopbl aneKTpuyeckme nNpsamMoro npeobpasoBaHusa AN8 N3IMEPEHUS HeaneKkTpmuyec-
Knx BeNn4YmnH. ObLme TexHmyeckne Tpe6oBaHUs U METObl UCTIbITAHWUIA

FOCT 9871—75 TepMOMETpPbl CTEK/IAHHbIE PTYTHbLIE 3/IEKTPOKOHTAKTUbIE N TEPMOPETYNATOPLI. TeXHU-
yeckue ycnosus

OCT 10616—90 BeHTUNATOPLI paguasnbHble n oceBble. Padmepbl 1 napameTpsl

FOCT 13646—68 TepMOMeTpbl CTEKNAHHbIE PTYTHbIE A/151 TOYHbIX U3MEPEHUIA. TEXHUYECKUE YCI0BUS

FOCT 14791—79 MacTuka repmeTusmpyroLtas HeTeepgetowan ctponTenbHasa. TexHmyeckune ycnosumsa

FOCT 15588—86 [MnnTbl NEHOMONUCTUPOSIbHBIE. TEXHUYECKNE YCITOBUSA

FOCT 16617—87 2neKTponpubopbl 0OTONUTENbHbIE ObITOBLIE

FOCT 20477—86 JleHTa NONU3ATU/IEHOBASA C IUMKUM C/1I0eM. TEeXHUYECKMEe YCoBUA

FOCT 25380—82 3paHus 1 coopyxeHua. MeTtoa nsmepeHus naoTHOCTU TENJIOBLIX NOTOKOB, NPOX0AA-
LLMX Yepes orpaxjatoLme KOHCTPYKLMK

FOCT 26254—84 3paaHns ncoopyxxeHusa. MeToonpegesieHs CONpoTUBIEHNS Tenonepeaaye orpax-
[aloLL X KOHCTPYKLMIA

FOCT 27382—87 T[lepeknyarenn NoBopoTHble. O6LLMe TEXHNYECKNE YCNIOBUS

M3paHne opuynanbHoe
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MpumeyaHune — Mpu NONb30BAHUM HACTOALLMM CTAHAAPTOM LLE/1eCO06Pa3HO NMPOBEPUTDL AEWCTBME CChIIOY-
HbIX CTaH4apTOB B WMH(OPMALWOHHON cucTemMe O06LLero Nosfb30BaHWs — Ha ouUuManbHOM caiiTe ®egepasnbHOro
areHTCTBa Mo TEXHUYECKOMY PEery/IMpoBaHunIi0 N METPOJIOTUN B CETU VIHTEPHET U/ MO EXErogHO N3gaBaeMomy UHopma-
LIMOHHOMY yKa3aTeso «HauuoHanbHble CTaH4apTbi», KOTOPbIA 0Ny6IMKOBAH N0 COCTOSIHMIO HA 1 siHBaps TekyLero roga, u
N0 COOTBETCTBYIOLWUM €XEMECSYHO U34aBAEMbIM MHMPOPMALMOHHLIM yKa3aTesisiM, Ony6/IMKOBaHHbIM B TEKYLLEM rogy.
ECNN CCbINOYHBIN CTAaHAAPT 3aMeHeH (M3MEHeH), TO NpW No/ib30BaHUM HACTOALWMM CTaHAApTOM CredyeT pyKOBOACTBO-
BaTbCH 3aMEHSIOWMM (M3MEHEHHbIM) CTAHAAPTOM. ECNM CChISIOYHbIN CTAHAAPT OTMEHEH 6€3 3aMeHbl, TO MOJIOKEHNE, B
KOTOPOM flaHa CChl/ika Ha HEero, NPMMEHSIETCS a YacTu, He 3aTparnBatoLLei 3Ty CChiky.

3 TepMmuHbl M onpegeneHns

B HacTosLieM cTaHAapTe NPUMEHSIIOT cedyoLine TEPMUHbI C COOTBETCTBYIOLLUMU ONpeAeeHsMu:

3.1 cBeTonpo3payHasa orpaxgarlias KOHCTpyKuma: Orpaxaalowas KOHCTPYKUuUS, npefHasHavyeH-
Has ANs OCBEeLLeHNs eCTECTBEHHbIM CBETOM MOMELLEHUI 30aHWIA.

3.2 Tennonepepaya: lMepeHoc TennoTbl Yepes orpaxaroLLyo KOHCTPYKLMIO OT cpefbl ¢ 60nee BbICO-
KOl TemnepaTypoii Kkcpefe c 6oee HU3KOI TemnepaTypoi.

3.3 Tennosoii noTok Q, BT: KonnuecTBo TennoThbl, NPOXOASLLEE Yepe3 OrPaxaatoLLyto KOHCTPYKLNIO B
eVHNLY BPEMEHMU.

3.4 nNnoTHOCTb TEMJI0BOro NoToka g, BT/mM2: KonnmuecTBo TennoTsl, NpoxoAsllee yepes orpaxgaro-
LLLYH0 KOHCTPYKLMIO B @4UHULY BPEMEHM, OTHECEHHOE K N/IOLaAN PacHeTHO NOBEPXHOCTM pasMmepom 1 m2.

3.5 TopMMyeckoo  conpoTWBAEHWE  OAHOPOAHON orpaxgatouei KOHCTPYKL MK RK,
M2 ®wC/BT: OTHOLIEHWNe pa3HOCTU TemnepaTyp BHYTPEHHE v BHELLHEl NOBEPXHOCTEN 04HOPOAHO orpaxaa-
toLLLell KOHCTPYKLMUW K NIOTHOCTY TENI0BOr0 NOTOKA Yepes3 KOHCTPYKLMIO B YCNIOBUSIX CTaLMOHapHOW Tenione-
pegaun. Bbluncnsemoe no oopmyne

o)

roe 10, TH— TemnepaTypa BHYTPEHHE 1 BHELLHel NOBEPXHOCTEN orpaxaatoLLeit KoHCTpykuuu, °C;
g — NIOTHOCTb TEMNJIOBOr0O NOTOKA Yepes OrpaxAatoLLyo KOHCTPYKLMO. BT/M2.
3.6 COMpoTMBAEHME  Tennonepejaye OAHOPOAHOW  orpaxpanleid  KOHCTPYKuUu
M2 C/BT: OTHOLWEHNE pasHOCTV TeMNepaTyp OKpyXatoLeli cpefbl No 06e CTOPOHbI OAHOPOAHONM Orpaxaato-
el KOHCTPYKLMU K NIOTHOCTY TEMNI0BOIO NOTOKA Yepes KOHCTPYKLMIO B YCIOBUSX CTaloHapHoli Tennonepe-
Zaun. Bbluncnsemoe no oopmyne

2)

roe t0. tH— Temnepartypa okpyxatoLieli cpefbl Mo 06e CTOPOHbI OrpaxaarLeil KOHCTPYKUNK. eC:
3.7 npuBepeHHOe TepMUYecKOoe COMPOTUB/IEHWE HEOAHOPOAHOW orpaxpatwLieil KOHCTPYKLUK,
K - mM2#C/BT: YcpegHeHHOe no njouwaiuM pacyeTHOW NOBEPXHOCTW HEOAHOPOAHOW orpaxgatoLuer

KOHCTPYKUMN 3HAYEeHNEe TEPMNUYECKOro CONpoTUBIEHNA, BblUMCIAEMOE MO cpopmyne

©)

rae F, — nnowagb Y-44104HOPOAHOV 30HbI OrpaxaaloLei KOHCTPYKLuK, M2;
FX — TepMuyeckoe conpoTuBneHne Y-104HOPOLHON 30HbI OrpaxaaroLeit KOHCTpyKumu, m2 °C/BT.

Roal

3.8 npuBefeHHOe CONPOTMB/IEHNE Tennonepeaaye HeOAHOPOAHOM orpaxaatolleil KOHCTPYKUUK

K - M2¢°C/BT: YcpeaHeHHOe Mo Nowagnm pacyeTHO/ MNOBEPXHOCTUM HEOAHOPOAHOV orpaxaatoleii
KOHCTPYKL MM 3HAaYeHMe CoNpoTUB/IEHNS Tenlonepeaaye, BbluncasiemMoe no goopmyne

@

roe F,— nnowaab Y4104HOPOAHON 30HbI OrpakatoLLeil KOHCTPYKUMKM, M2;
Ro — conpoTuBneHue Tennonepesaye Y-404HOPOAHON 30HbI OrpakatoLeli KOHCTpPyKuun, m2 «eC/BT.
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3.9 pacuyeTHble 30Hbl CBETONPO3PayYHON orpaxpjalrolieil KOHCTPYKUUWU: YYacTKM KOHCTPYKLUW
(kopobka, pama, CTBOpKa, pasfenuTenbHble 3/IEMEHTbI: UMMOCTbI, ropObIIbKA. 6PYCKM NepenneTa, LeHTpasb-
Hble 1 KpaeBble 30Hbl OCTEKNEHNSA), ABMAIOWMECH UM MPUHMMaeMble 38 OJHOPOAHbIE TEMMEepPaTypHbIE 30HbI.

3.10 cepus usgenuii, TMnopasMmepHblii pag: Pagorpaxparolwmx KOHCTPYKLWI, XapakTepusyLwmnxcs
€iMHbIM KOHCTPYKTUBHbIM PELUEeHnEeM 1 OTINYAOLWMNXCA rabapuTHbBIMU pasMepamun, apxXnTekTypHbIM PUCYH-
KOM. a TaKxe OTHOCUTEe/IbHOM NoWaAbio U BapnaHTaMn OCTEK/IEHNS.

4 CyuHOCTb MEeTO/0B

NaGopaTtopHble METOABI ONpeaeNieHns CoNpoTUBNEHUS Tenonepeaye OKOHHbIX 6/10KOB 3aK/touatoTcs
B CO34aHWK NOCTOSIHHOTO BO BpEMEHM nepenaja TemnepaTtyp no o6euM CTopoHaM UCMbITyeMoro o6pasua,
13MepeHUn TemnepaTyp Bo3Ayxa 1 NoBEPXHOCTEN y4acTKoB 06pasLia, a Takxe Ten0Boro notoka (v Tenso-
BOI1 MOLLHOCTM Ha ero co3jaHue), NPoXoAsiLero yepes o6pasel, Npu CTalMoHapHbIX YC0BUSX UCMbITAHUS, 1
nocnefyroLiem BbIUUCIEHUN 3HAYEHWI TEPMUYECKOTO CONPOTUBIIEHUS U CONPOTUBIIEHNS TEN/IONEPeAaYe.

5 NcnbiTaTensHoe o6opyaoBaHne U cpeacTBa KOHTPOSA

5.1 [ina npoBeAeHWs NCNbITaHW MPUMEHSIOT:

- Knnmatuyeckyto kamepy no F'OCT 26254. umeroLLLyto Tensioe 1 XonoL4Hoe OTAENEHNS, a Takxe nepero-
POAKY C NPOEMOM (CM. PUCYHOK 1), B KOTOPYIO yCTaHaBANBAOT UCMNbITyeMbIi obpaseL;

-TepmoanekTpuyeckne npeobpasosatenu (Tepmonapsl) no FOCT 1790. rpagyvpoBaHHble B yCTAHOB-
NIeHHOM nopsajke, ¢ AmanasoHoM U3MepeHus TemnepaTypbl 0T MuHyc 50 °C go nntoc 50 °C;

- U3MepUTEeNn Temn0Boro notoka — tensomepsl No FOCT 25380. rpagyvpoBaHHbIe B yCTAHOB/IEHHOM
nopsiike, c AnanasoHoM U3mMepeHus NJOTHOCTK TenaoBOro notoka Ao 250 BT/m2:

- MPUCTaBHYIO KaOPMMETPUYECKYIO Kamepy, yCTaHaB/IMBaeMylo B TEM/IOM OTAENEeHUN KTMMaTUYeCKow
Kamepbl, C NPYMbIKGHUEM K Neperopoke no nepuMeTpy UCNbITyeMoro obpasua (CM. pucyHok 1);

- UCTOYHMK NOCTOSIHHOT O TOKA M0 HOPMaTUBHOMY IOKYMeHTY (ganee — /);

- amnepmeTtp no FOCT 8711,

- BoNbTMeTp no FOCT 8711;

- MunanBonbTMeTp no FOCT 9736;

- CTeKNAHHbIe TepMmoMeTpbl No FTOCT 13646 ¢ gnana3oHOM U3MepeHusa TemnepaTyp ot MmuHyc 50 °C go
nntoc 50 °C;

- 9/1eKTPOKOHTaKTHble TepMmoMeTpbl no FTOCT 9871,

- MeTeoposiornyeckme Tepmorpadb! U rurporpadbl no HA;

- acnupauuoHHbIli ncuxpoMeTp no HJ, ¢ NorpeLHocTbIo n3MepeHus He 6onee £1.0 %;

- WwuToBble nepekntoyatenu no FOCT 27382;

- cocyp Abtoapa no HA,

- pyneTtkun metannuyeckue no rOCT 7502;

- BeHTunaTopsl ocesble NofOCT 10616.

Mpv npoBegeHUN NCNbITaHWI AoNyCKaeTcA UCMONb30BaHNe Apyrnx Nnprbopos, 060pyL0BaHNA U U3MEPU-
TeNbHbIX CPeACTB, COOTBETCTBYIOLLMX YCNIOBUAM MPOBEAEHNSA UCNbITAHUA U NOBEPEHHbIX B YCTAHOB/IEHHOM
nopsigke.

5.2 ToBepky annapaTypbl, TPUMEHAEMO AN1A onpeAeneHns conpoTUBEHMs Tennonepesaye, NpoBo-
AT N0 MeToAMKe, U3/TOXEHHON B MPUNOXEHUN A,

6 OT6op M NoAroToBka obpasuos

6.1 McnbiTaHns OKOHHbIX 6/10K0B npoBOAAT Ha o6pa3u,ax nosHomn 3aB0,CI,CK0[7I FOTOBHOCTW, N3rOTOBJIEH-
HbIX B COOTBETCTBUN C H[, U TEXHNUYECKMMWN YCNOBUAMU HA 3TN U3LENNSA.
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6) C nompiumo NMPYCTABHON KSNapLUMTPUUKSa MU P bl

| — Tennosoe oTAenemuno kamepsl. Il — xonogHoe oTaeneHne kamepsl; [l — MaWWHHBIA xan; IV — nomeujeHue c U3aMepuTenbHoit anna-

paTypoii. ?— cucTema aBTOMaTW4YecKkol c6opa faHHbIX; 2 — HarpeBaTeslbHbie NPUGOPbI; 3 — UCMbITaTeNbHbIA OKOHHbIA 6M10K;

4 — vcnapuTenb; 5 — X0N0ANNbHAS YyCTAHOBKA; 6 — TensioM30NsUNOHHbII CNOI o NepuMeTpy npoema; 7 — KaiopuMeTp (yTenseHHas

npuctaBHas kamepa); B — MeTan/uyeckoe oTpaxaTenbHoe NokpeiTUe; 9 — cnupanb Harpesa, paBHOMEPHO pacnpeaeseHHas no nao-
uwaau kanopumetpa; kO — BeHTUNATOP

PucyHok 1 — CxeMbl KNTUMaTUYeCKOI Kamepbl 4151 NPOBELEHUS UCTIbITAHWI

6.2 OT60p 06pasLOoB NPOBOAAT METOAOM C/y4YaliHON BbIOOPKK. 5 NCNbITAHUI pEKOMEHAYeTCst 0TOM-
paTb He MeHee ABYX OAHOTUMHbLIX 06pasLoB. B cnyyae, ecnu ot6op 06pa3uoB npoBoaAT 6e3 yyacTusi npeacra-

BUTENEl ncnbiTaTeIbHOro LeHTpa (naéoparopuu), 06 3TOM AenatT COOTBETCTBYIOLLYIO 3anvchb B MPOTOKO/E
NCNbITAHWIA.
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6.3 PekomeHayeMble pa3sMepbl 06pa3L0oB OKOHHbIX 6/10KOB A5 UCTbITaHW (BbiCOTa X WMPKHY): 15x12
n15x 13,54M coTHOLIEHWEM NOLLaAN OCTEK/TEHUSA K N0 aAN 3an0/IHEHUA CBETOBOro npoema He meHee 0,5.

6.4 Tpy ucnblTaHNAaX cuctTembl Npoduneii (koM6UHaL M CTBOPOK, KOPOBOK MAPYTNX 3TEMEHTOB) U3 HUAX B
COOTBETCTBUM C TEXHUYECKOWN fOKYMEHTALMEN Ha U3AENNS M3rOoTaB/MBatoT 06pasLibl OKOHHOTo 6/10Ka, B KOTO-
pbIX CBETO/1PO3PaYHYI0 HACTb 3aMEHAIOT TENI0M30AALNOHHO NINTON TONLWMNHON He MeHee 24 MM U3 NJIMTHOTO
TensonsonAaunoHHoro martepuana no FrOCT 15588.

JlonyckaeTca NpoBOAUTb MCMbITAHWUA NIMHElHbIX 3N1eMeHTOB npodunein npu obecneyeHun Tpebosa-
HWn 7.2 n 7.3. Mpu aTtom pa3mepbl 06pasyoB, MNOAMEXaLNX MWCNbITAHWAM, AO/MKHbI OblTb HE MeHee
900 x 900 Mm.

Topubl NoNbIX 06pa3L,oB N30AUPYIOT NONNITUNEHOBOW NMNKol NeHToi no FTOCT 20477 wnv ApyruMuy aHa-
NornyHbIMn matepuanamun no HA.

6.5 Tlpu UcnbITaHMAX CTEKIONAKETOB UX MOHTUPYIOT B e PEBAHHYIO UM M1aCTMAaCcCOBYI0 paMy COOTBET-
CTBYIOLLMX pa3MepoB, Npu 3TOM TO/LMHA GPYCKOB pambl 0/HKHA B fBa UK 60/1ee pas npesbiaTth TOMLUHY
cTeknonaketa. Pasmepbl 06pa3LoB CTeK10NAaKeTOB A0/KHbI 6bITb HEe MeHee 800 x 800 Mm.

6.6 Pasmepbl ucnbiTyemoro o6pasua oKOHHOro 6,10ka 1 ero getanei N3MepsaioT C NOMOLLbI0 MeTann-
YeCcKoli pyneTku, Npu 3TOM OnpeaAensioT X COOTBETCTBYE pasmepam, yCTaHoB/eHHbIM B HJ]. a Takxe niowaau
cBeTonponyckawLeii Acln Henpo3payHoii ApyacTeil KOHCTPYKLMN.

7 TloAroToBKa K UCMbITAHUAM

7.1 MoAroToBKY K MCMbITAHMSAM HaYMHAKT C PaACCMOTPEHUS TEXHUYECKOW AOKYMEHTauun Ha n3genus
KOHKPETHOro BMAa ¥ COCTaBMIEHUS MPOrpaMMbl UCMbITAHWIA, B KOTOPOW y4MTbIBAIOT KOHCTPYKTUBHbIE OCOOEH-
HOCTW U3fenuns n yctaHaBMBaloT TpeboBaHUs K TeMnepaTypHO-BI&XXKHOCTHOMY pexumy BO3fyxa B Tensiom un
XO/TI0AHOM OTAENEeHNNAX KNMMaTUUeCcKol kaMepbl, MPY 3TOM NPUHXMAIOT peLleHre 0 Bbibope MeTosa n3mepe-
HWA TEMNOBbIX NOTOKOB M ONPefensaT CXeMy pa3MeLLeHns 4aTYMKOB Ha MOBEPXHOCTAX NCNbITyeMoro obpasua.

7.2 O6pasel, OKOHHOro 6/10ka yCcTaHaBAMBAKT B MPOEM NEeperopoiky BepTuKasibHO, 6€3 NepeKkocoB U
fedopmauunii, MOHTaXHble 3a30pbl YMNAOTHAT MEHONOANCTUPONbHLIM  NAWUTHBIM yTenautenem o
FOCT 15588. TonwuHa yTenamTens fomkHa 6biTb 60/blUe Uy paBHa TOMNLWKMHE paMbl OKOHHOT0 6710Kka, HO He
MeHee 100 mMm. Mocne ycTaHOBKM OKOHHOTO 6/10Ka CThIKM MeXAY TEMON30NALUOHHBIMY NANTaMU U UCTbITYe-
MOV KOHCTpYKUMel repMeTnnpytoT mactukoii no FTOCT 14791 wnv nunkoi neHTtoi no FOCT 20477.

7.3 Tpu pasmepax obpasua, MeHbLLMX, YeM pasMepbl NpoemMa Neperopoaku, CBoOH60A4HYH YacTb npoema
nepej ucnbiTaHMeM 3anonHAT NAUTHbIM yTennutenem no FOCT 15588 TonwmnHoi, o6ecneunsaroLLeil NpeBbl-
LIeHMe 3HaYeHNs TePMMUYECKOro CONPOTUBEHUS 3TON 30HbI N0 CPABHEHWIO C MPOrHO3MPYEMbIM 3HAYEHNEM
TEPMMWYECKOro CONPOTUBIEHUS MPUMBbIKAIOLLE K yTENNTENIO0 YacTy 06pas3Lia He MeHee YeMm B [iBa pasa.

7.4 Tepmonapbl Ha NOBEPXHOCTAX 06pasLa OKOHHOro 6/10ka ycTaHaBNMBatoT N0 BEPTUKA/IbHOW v ropu-
30HTa/bHOIM OCAM B LieHTpax npegnonaraemMblX 04HOPOAHbLIX TeMnepaTypHbIX 30H CBETONponyckawLen un
Henpo3payHoil YacTeil, a Takke B MecTax TeNN0NPOBOAHbIX BKIOYEHWIA (CM. PUCYHOK 2). [11A OLEeHKM reomeT-
pUYeCKNX rpaHunL, OAHOPOAHBIX 30H MOXET 6bITb UCMONb30BaH MeTO/ MOAeNMpoBaHus npoLecca Tenaonepe-
[auun yepes cBeToNpo3payHble orpaxjaroLme KOHCTPYKUMM Ha OBM (cMm. npunoxenune M) ¢ nocnegyowmm nx
YTOYHEHNEM 3KCMEePUMEHTasIbHbIM METOA0M Mo 8.2.

Mpy ucnbITaHNAX cucTemMbl Npoduneit (koMmGUHaLWI CTBOPOK, KOPOGOK ¥ APYTUX AeTanei) Tepmonapsbl
yCTaHaBNMBAIOT B OJHOPOAHbIX 30HaX HA MOBEPXHOCTAX CTBOPOK M KOPOBOK.

Mpwn ncnbiTaHUAX CTekonakeTa Tepmonapbl pasmeLlaioT B LLIeHTpasibHOM 1 KpaeBblX 30Hax NOBEPXHOC-
Teii cTeknonakeTa. Ha HapyXXHOW 1 BHYTPeHHel NoBepXHOCTAX 06pasLa cnav TepMonap A0/KHbI pacnonaraTb-
CA HanpoTWB APYr Apyra no Hanpas/eHUI0 HOPMasn K NoBEPXHOCTU.



FOCT P 54861—2011

A-A

1— pa6ounii cnaii TcpmogaTtuur.a; 2 — ucnbliThiBaeMblii 06pasel. 3 — TepmomeTp; 4 — cocypAbtoapa: 5 — xonofHblil cnait; 6 — MHO-
roTo4YeuHblit NepeknyaTenb; 7 — MUKPOBONLTMETP; 8 — 610K06PaA6OTKM U pEerucTpaLmun AanHbix. §,— Fvm — Tepmuyeckne ofHOPOA-

Hble 30HbI
PucyHok 2 — Cxema pa3meLieHus TepMonap 1 Teniomepos Ha o6pasLie OKOHHOTo 6/10ka

7.5 Ona usmepeHusa TemnepaTtypbl BO3AYLLUHON cpefbl C TEN/ION 1 XO0NO4HOV CTOPOH o6pasLa OKOHHOTo
6/10Ka ycTaHaBIMBAOT TepMonapbl, pacnonaras ux Ha pacctosHumn 0.15 M oT HapyXHoI U BHYTpeHHeli noBep-
XHOCTel. Yucno yctaHaBnnmBaeMblx TepMonap AO/HKHO OblTb HE MEHee TPeX C Kaxk ol CTOPOHbI o6pasua.

7.6 Tpy U3MepPeHnn NIOTHOCTU TENIOBbLIX MOTOKOB C MOMOLLbIO TEMSIOMEPOB X yCTaHaBINBAKOT B LiEH-
Tpax 0AHOPOAHbIX TEMNEePaTyPHbIX 30H Ha BHYTPEHHel N0OBEPXHOCTY 06pasLia OKOHHOTo 6/10Ka.

Mpu ncnbiTaHnax cucTemsl Nnpoduneii (koMGUHaLKii CTBOPOK, KOPOGOK) TENIOMEPbI yCTaHaBAMBAKT Ha
NMOBEPXHOCTAX CTBOPOK M KOPOO6OK. LLInprHa Tennomepos He A01KHA NpeBbILaTh MON0BUHY LWNPVIHBI NPOUS.

Mpu McnbITaHUAX cTekNonakeTa TenIOMepbl yCTaHaBIMBAT B LLEHTPA/IbHOW M KpaeBbIX 30HaxX cTekona-
KeTa.

MpriMepHble cXxeMbl pasMeLLeHrs TepMonap U Ten10MepoB Ha 06pasLie nokasaHbl Ha PUCYHKe 2.

Tennomepsbl, ICNONb3yeEMble 4715 U3MEPEHUS NNOTHOCTM TEN/IOBbLIX NOTOKOB, CneAyeT BblbupaTh C yye-
TOM COOTBETCTBYWSA U3/TyHaTeIbHOM CNOCOGHOCTU MX MOBEPXHOCTU U NOBEPXHOCTU OAHOPOHON 30HbI UCNbITYe-
moro obpasua (0THoCcMTe bHas usnyyaTesibHas CnoCo6HOCTb NOBEPXHOCTU [O/MKHBI 6bITh HEe MeHee 0.8).

7.7 Cnav Tepmonap v TensioMmepbl KpensaT K NOBEPXHOCTSAM 06pa3Lia npv nomMoLLn Npo3payHolt Mnkoi
neHtol no FOCT 20477 wnv nnacTuinHa, ToNLWMHA CN0SA KOTOPOro He Ao/KHa NpeBbiwaTh 2 MM.

7.8 TMpu nsmepeHnn TEN0BbLIX NOTOKOB C MOMOLL|bIO MPUCTaBHO KaslopyMeTpUYecKoli kaMepsbl ee ycTa-
HaBMMBAKT B TeNjoe OTAeSIeHVNe KIMMATUYeCcKol Kamepbl U NPUXMMAKT TOPLEBbLIMUA MOBEPXHOCTSMU K
NOBEPXHOCTSAM NEPEropoAku, rpaHnyaLlum ¢ UCnbiTyembiM 06pasLomM. MecTa NpUMbIKaHUS NPUCTaBHON kame-
pbl KOTKOCAM MpoemMa ynjioTHAIT Y repMeTU3npyoT no 7.2.

Mepen ycTaHOBKOW NpUCTaBHO KaMepbl HA NOBEPXHOCTAX UCMbITYEMOTO 06pasLa 3akpenisoT TepMona-
pbl BCOOTBETCTBUMU C 7.4 N 7.5.

7.9 CBo60ofHble cnan TepMonap norpyxarT B TEpMOCTaT, a paboure cnav Tepmonap uTensomMepbl Noj-
K/MKYaoT K CUCTEME CO0pa AaHHbIX.

6
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7.10 Mocne NnpoBepkn roTOBHOCTW 060PYA0BaHUA U U3MEPUTENbHLIX CPELCTB B XO/I04HOM U TENI0M
OTAEeNeHNAX ¥ NPUCTaBHOW KanopuMeTpUYeckoi kamepe (Npu ee HaNMuUK) Ha perynupylowein annapartype
ycTaHaBNMBalOT 3afaHHble 3HaYeHUs TemnepaTyp 1 BKIOYAT CUCTEMY aBTOMAaTUYECKOro Nog4epXaHus Tem-
nepaTtypbl BO34yxa, XO/I0AWIbHOE, HarpeBaTeflbHOe, BEHTUAALUMOHHOE W Apyroe ucnbiTaTesnbHoe
obopyaoBaHue.

TemnepaTypa BO34yxa B TEN/I0/ 30He KNMMaTNyecKol Kamepbl UV B MPUCTaBHOW Kamepe A0/KHa ObITb B
npegenax 18 °C—20 5C.

Temnepartypy B X0104HO 30HE KIMMaTUYeCKol KaMepbl 3a4at0T COrnacHo NporpaMmMe UCMbITaHui ¢ yye-
TOM npejnonaraemoro KnMMaTuyeckoro parioHa akcnayaraLmm OKOHHOro 6710ka, Ho He Bbilwe MuHyc 20 °C.

[LonyckaeTcsi npoBefeHNe NCMbITaHWii NPU YCNOBUW BbINOHEHNS TPE60BaHMA K TeMnepaTypHOMY pexu-
My kamepsbl lB— 1 30 °c.

8 lMpoBeaeHne ncnbiTaHui

8.1 M3mepeHune TemnepaTypbl ¥ TENJOBOro NOTOKa NPU UCNbITAHUSIX B KNMMaTUYECKON Kamepe NpoBo-
OAT eJMHOBPEMEHHO NpU NOMOLLM ANCTaHLMOHHbIX NPMOOPOB ¥ annapaTtypsl. HaxoxgeHve nwogeli n Heuc-
nofb3yeMo Npy UCNbITaHMAX N3MepPUTENbHONM annapaTtypbl B KIMMaTUYeCcKon kamepe BO BpeMS NpoBefeHns
n3MepeHnii He fonyckaeTcs.

8.2 Tpn n3mepeHnmn NJOTHOCTU TEMsI0BbIX NOTOKOB C MOMOLLbIO TEMIOMEPOB PEXMM Tensonepesayn
yepes NcnbITyeMblii 06paseL, cUMTaloT CTaLMOHaPHbIM, €C pe3ybTaTbl MOBTOPHLIX, C UHTEPBA/IOM HE MeHee
0.5 4. n3mepeHuii TemnepaTypbl Ha NOBEPXHOCTAX OAHOPOAHbIX 30H 06pasLia Co CTOPOHbI TEMIOBOrO OTAeNe-
HMA OTIMYalOTCA APYr OT Apyra He 6onee yem HaO.3 °C. a3HayeHns TEPMUYECKOro CONPOTUBEHUS, BbIYNCIEH-
Hble No pesynbTaTam nocnefoBartesibHbIX U3MEPEHWU CUTHA/IOB TEPMOAATUYMKOB, OT/IMYAIOTCA APYr OT Apyra
He 601ee Yyem Ha 5 % NpW yCNoBUK, 4TO 3TN 3HAYEHNSA HE BO3PACTAIOT U He yObIBAIOT MOHOTOHHO.

Mocne ycTaHOBAEHUS CTaLMOHAPHOrO pexuma Tennonepefadyn NpPoOBEPSOT MpaBWIbHOCTbL BbiGopa
OflHOPOAHbIX TeMMNepaTypHbIX 30H Ha 06pasLie U3MepPeHNEM NI0THOCTY TEMNI0BbIX NOTOKOB U TeMNepaTypbl ero
BHYTPEHHe NoBepxXHOCTU. B cnyyae CyweCTBeHHbIX OTKIOHEHW TeMnepaTypbl U NJI0THOCTU TENNOBbIX NOTO-
KOB B npegenax 30Hbl (NpesbiwatoLnx 10 %) npoBOAAT KOPPEKTUPOBKY PACNONIOXEHUS AATYMKOB TeMnepaTtyp
N TEMI0BbIX NOTOKOB.

M3mepeHune TemnepaTypbl U NIOTHOCTU TEM/IOBbLIX MOTOKOB MPOBOAAT HE MEHEE TPeX pas C UHTePBasIOM
He MeHee 1u.

Pe3ynbTaTbl U3MepeHni 3aHOCAT B NPOTOKO/ UCMbITaHWA, (hopMa KOTOpPOro NprBegeHa B NpuioxeHun B
(cm. Tabnuuy B. 1).

8.3 Tpu n3mepeHnmn TENI0BOro NOTOKA C MOMOLL b0 MPUCTABHON KaniopyMeTpuyeckol kaMepbl 3NeKTpu-
Yyeckuii HarpesaTeflb B NPUCTaBHON Kamepe NOAKNI0YAa0T K PeryimpyeMomy NCTOYHWUKY MOCTOSSHHOTO TokKa U
MeToAoM nogbopa ycTaHaBNUBAKT PerynsaTop Ha ypoBeHb, 06ecneunsaroLL il paBeHCTBO TemmnepaTypbl BO3-
Zyxa BTenjoM oTAeNeHnn KIMMaTU4eckoin kamepbl 1 B NPUCTaBHON Kamepe.

Pexum Tennonepefayn yepes UCnbiTyeMblii 06paseL, cunTarT CTauMoHapHbIM, eCi Pa3HOCTb 3Have-
HWI1 TeMnepaTyp BO34yxa BHYTPV NPUCTaABHOW Kamepbl 1 TENI0T0 OTAENEHUS KIMMATUYECKO KaMepbl He npe-
BbilwaeT 0.5 °C. a pe3ynbTaTtbl NOBTOPHbIX, C MHTEPBA/IOM He MeHee 0.5 Y. 3mepeHunit TeNI0BOI MOLLHOCTH
HarpesaTtens oTnyalTca He 6o/ee yem Ha 5 %.

N3mepeHus TemnepaTypbl NOBEPXHOCTE 06pasLa, a Takke Hanps>KeHUs1 Y CUMbl TOKA B CETU 3/1eKTPK-
4eCcKoro HarpesaTens NPUCTaBHON KanopuMeTPUYECKO KaMepbl NPOBOAAT HE MeHee Tpex pas C UHTepBaIoM
15 MUH.

Pe3ynbTaTbl n3mepeHuii ohopmasSI0T B COOTBETCTBUM C NpuioxeHrem B (Tabnuua B.2).

9 O6paboTka pe3y/nbTaToB UCMbITAHWI

9.1 3apacueTHble 3HaUYeHNs Temnepartypbl 4159 KaXKA0l 04HOPOAHOW 30HbI MPUHUMAIOT cpegHeapudme-
TUYECKME 3HaYEHNSA U3MEPEHHDBIX BE/IMYNH.
9.2 lMpuBegeHHOe coNpoTUB/IEHME Tensonepejaye UCMbITAHHONO OKOHHOro unn asepHoro 61o0ka R”p,

M2 «eC/BT, Npu n3MepeHumn NJ0THOCTU TEMIOBbIX MOTOKOB C MOMOLLbIO TEN/IOMEPOB onpeAenstoT no opmMye
Kip= 1/« +R*p+1an=0.17 &/?p. (5)

rae/?"p— npvBefeHHOe TEPMUYECKOE CONPOTUBIIEHNE UCTILITAHHOTO OKOHHOTO U IBEPHOT0 6/10K0B, M2 °C/BT;

7
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aB, aH— Ko3a(huuneHTbl TENI00TAAUM BHYTPEHHEN 1 HAPY)XXHOI NMOBEPXHOCTEN 610Ka, MPpUHUMaeMble paB-
HbIMU

«B=28.0 BT/(M2+°C). aH=23,0BT1/(m2mC), A ;p=0.17.

9.3 MpuBeAeHHOE TePMUYECKOE CONPOTMBIIEHWE CBETONpPONYCcKatolweli R” 1 HENpo3payHoii /?p vacTeii

OKOHHOro 6110Ka, a Takxxe nonoTHa/?"" 1 kopo6kn KAasepHoro 6710ka, M2+"C/BT, onpeensioT no hopmynam:

rae T, N — YUCN0 OAHOPOAHBIX 30H B CBETONPONYCKaloLL el 1 Henpo3payHoi 4acTsX OKOHHOTO 6/10Kka COOTBeT-
CTBEHHO;
A, — pacyeTHas naowagb /-1 04HOPOAHOI 30HbI CBETOMpPOMNYyCKatOLLEN YacTn 610Ka, M2;
RK— Tepmunyeckoe conpoTuBieHne/-in 0O4HOPOAHON 30HbI CBETONPOMNYCKatoLLLei YyacTv 61oka, M2 «°C/BT;
A — pacueTHas nnowazapy'-ii 0JHOPOAHOI 30HbI HENPO3paUHOIi YacT 61oka, M2;
RK— TepMunyeckoe conpoTuBeHVey-ii 0AHOPOAHOW 30HbI HENPO3PayHOoI YacTh 6noka, M2 wC/BT.
9.4 TlpuBefeHHOe TepMuyeckoe COMpPOTUBIIEHNE UCMbITAHHOIO OKOHHOro 6110ka R™p. M2 «°C/BT, onpe-

AensT no hopmyne
Ar =(A, * ApyKAJR” ) ¢ (AJRI). (8)
roe ACL Ap — nnowaan pacyeTHOlM NMOBEPXHOCTM CBETOMponyckawweil n Henpo3payvyHoli YacTei OKOHHOro
6n10ka, M2.
9.5 lNpuBegeHHOE CONPOTUBIEHME UCMLITAHHOTO BEPHOro 6/10ka R['p, M2 «°C/BT, onpeaenstoT no ¢op-
myne
«;p=WneAKM AnfRy) * (AJR};)]. 0)
raBAn,A, — naowagmn pacyeTHoli NOBEPXHOCTY NOMOTHA N KOPOOKM ABEPHOTO 6/10Ka, M2,
9.6 Tepmuyeckoe COMPOTMB/IEHWE H/T OLHOPOAHOW 30HbI MCMbITyeMOro obpasua Ryi npu namepexHun
NAOTHOCTW TENIOBbIX MOTOKOB C NMOMOLLbIO TEN/IOMEPOB ONpeaensT no opmyne
Rki=K, - (t0)
rae @i, T*,— cpefHue TemnepaTypbl COOTBETCTBEHHO BHYTPEHHEW U HapYXXHO NOBEPXHOCTEN /-1 30HbI 3a
nepuog nsmepenuii, °C;
g, — CpeAHss NI0THOCTb TEM0BOr0 NOTOKA, MPOXOASALLENO Yepes /-t0 30HY 3a Neproa n3mepeHunin. Bt/m2.
9.7 lNpuBefeHHOE TepMUYECKOe COMPOTUBJIEHME WUCMbITAHHOTO OKOHHOro (ABepHoro) 6noka R 7,
M2« °C/BT, Npy 3MepPEHNN NIOTHOCTY TEMNI0BOro NOTOKa C MOMOLLbI0 MPUCTABHON KanopumMeTpuyeckoin kame-
pbl ONpeAensnoT no hopmyne
*ip=<w,Vgnp. <11>

rae 10, TH— cpefHve TemnepaTypbl COOTBETCTBEHHO BHYTPEHHEN 1 HAPYXXHOW MOBEPXHOCTEN NCNbITbIBAEMO-
ro obpasua 3a nepuog n3mMepeHuii, onpeaensemMble No pesynbtaram pacyeTta TemnepaTypHOro
nons, °C;
q"p — CpeAHAs NNOTHOCTb TEMIOBOrO NOTOKA, MPOXOAALLEro Yepes UcnbiTyemblil obpasel, BT/m2.
9.8 TpuBefeHHOE CONPOTUB/IEHME Tennonepeaye UCMbITbIBAEMOrO0 OKOHHOIO (4BepHOro) 6noka RN,
M2« °C/BT, npy 3MePEHNN NIOTHOCTH TEMNI0BOro NOTOKA C MOMOLLbIO MPUCTABHON KanopuMeTpuyeckon kame-
pbl onpegenstoT no hopmyne (10).
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9.9 Pe3ynbTaTbl TENOTEXHUYECKUX UCMbITAHWNI OKOHHOTO 6/10Ka MOTYT GbITb PACMPOCTPaHEHbI Ha TUMO-
pasmepHbIil psg n3genuii (cepuio), oTaMyaloLWmnxcs rabapMTHbIMK pa3MepaMy U OTHOCUTENbHONM NnoLanblo
OCTeKNEeHUs. 3HaYEeHNs NPUBELEHHOTO TEPMUYECKOTO CONPOTUBIEHUS OKOHHbIX 6/10KOB TMMOPa3MepMoro psaa
onpegenstoT no oopmyne

1 (12)

raoe R™— npueefeHHoe TepMuyeckoe ConpoTuBeHne CBeTOFIpOﬂyCKaIOLIJ,eVI 4acCTn NCNbITAHHOIO0 OKOHHOTO

6noka, onpefeneHHoe no popmyrne (6). M2 «°C/BT;
[?N— npuBefeHHOe TepMUYecKoe CONPOTUBIEHNE HENPO3PAYHOI YacTW UCMbITAHHOTO OKOHHOTO 6/10Ka,

onpepaeneHHoe no gpopmyne (7), M2 «°CYBT;
p — OTHOLLEHMe NJoLagn OCTEKNEHNS K NIoWaAy 3ano/IHeHNs CBETOBOIO NpoemMa paccunTbiBaeMOro
OKOHHOrO 6/10Ka TMNOpa3MepHOro paga.
MpuBefeHHOe CONPOTUB/IEHNE Tensionepefaye OKOHHbIX 6/10KOB TUMOPA3MepHOro PsAa BblYMCASAIOT MO
dopmyne (10) ¢ yyeTOoM 3HaUYeHWAi NpUBEAEHHOTO TEPMUYECKOTO CONPOTUB/IEHUS, PACCUNTAHHbIX MO OPMY-
ne (12).

10 OchopmneHne pe3ynbTaToB UCNbITAHWI

Pe3ynbTaTbl UCMILITAHW 0CDOPMISIOT MPOTOKO/IOM, B KOTOPOM YKa3biBaloT:
- HAMMEHOBaHMWe KCMbITATeIbHOTO LieHTpa (naéopaTopum) ¢ ykasaHMeM HoMepa aTTecTaTa akkpeauTa-

[FZ175

- HaMMeHoBaHuWe, PUANYECKUI aapec opraHM3aLMn — 3akasumnka UCMblTaHuii,

- HaMMeHOBaHWe, lopuanYeckuii agpec opraHmsauuy — N3roToBuTeNst 06pasLoB;

- HAVMEHOBaHWE UCMNbITbIBAEMOI MPOAYKLMN, MAPKUPOBKY M HOPMATUBHbIA JOKYMEHT Ha 06bEKT UCNbITA-
HWIA;

- onucaHue, 3CKN3 N TEXHNYECKYIO0 XapaKTepucTnky o6bekTa ucnbiTaHnii (BkItovas nnowanb 06pasLos,
KO3(h(hMLUMEHT OCTEKNEHMS, MOMHYI0 XapakTePUCTMKY CBETOMPO3PaYHON YacTh KOHCTPYKL UK, Apyrue Heobxo-
OnMble cBefieHuns);

- HOPMaTUBHbIW [LOKYMEHT, B COOTBETCTBUM C KOTOPbIM NPOBOASAT UCNbITaHWA usgenns (0603HayveHne
HacToslLLero ctaHgapTa);

- NporpamMmy u pesynbTaTbl UCMbITAHWIA:

- AaTy NpoBeAeHNs NCNbITaHWiA;

- NOANUCY OTBETCTBEHHbIX 3a NpOBeAeHne paboT v UCnbITaHN NnL;

- ApYrve faHHble Mo COrf1acoBaHMIo C 3aKa3umKoMm.
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Mpunoxexune A
(pekomeHgyemoe)

OnpegfeneHvie NpUBEAEHHOTO CONPOTUB/IEHUS TENIONEpeaye OKOH U APYrMX CBETONPO3payHbIX
orpaxgarLmx KOHCTPYKL Wi No NpUBeLEHHOMY TEN/IOBOMY MOTOKY

Al [nA onpejeneHvs NpYBeeHHOro TEMI0BOr0 NOTOKa, MPOXOASALLEr0 Yepes3 CBETONPO3PaYHYy0 OrpaxaaloLLyto
KOHCTPYKLMIO, UCNO/b3YIOT KNMMAaTUYEeCKyt0 KaMepy, OCHALLLEeHHY0 BCnoMoraTesibHoli kamepoii (CM. pucyHok A.1).
BHyTpy BCmomoraTenibHON kamepbl ycTaHaB/MBalOT 3dnekTpoHarpeBatens no FOCT 16617 gns nopgepxaHus

3a/laHHOI NOCTOSIHHOV TemMnepaTypbl BO34yxXa, paBHoO TemnepaType Bo3ayxa B TEMNAIOM OTAENEHUN KTUMATUYECKON KaMe-
pbl.

A.2 3HayeHue nNpuBeLEHHOro TEMN/IOBOr0 NOTOKa ONpefensioT Mo pacxofy 3/EKTPOIHepruu, UsMepsieMomMy C
nomoLLbIo anekTpocyeTynka no FOCT 6570.

A.3 Tlocne ycTaHOBNEHMA CTALMOHAPHOIO pexnma NpoBoAAT He MeHee 10 nsmepeHuii Temneparyp.
A 4 TpuseaeHHOe conpoTuBieHVe Tenonepegaye R”p, n2 wC/BT. onpefensaoT no hopmyne

K?
alo '

rae N nlv— TemnepaTypa Bo3fyxa BO BCNOMOraTesibHOli KaMepe 1 BXON0AHOM OTAeeHUM KnumaTuieckoii kamepsl. ®C;
g Mp— NpuUBEAEHHbI TeNN0BOI NOToK. BT/M2. onpeaensemslii no hopmyne:
B2 ~al (ta~*nPwu (

n

rAe a, u a2 — nokasaHua aNeKkTpocyeTUMKa B HaYane u B KOHLe UcnbiTaHus. BT;
N — NPOAO/MKUTENbHOCTb UCAbITAHWIA, Y;
).u1 — TennonpoBOAHOCTb TEMIOM30NALNOHHOrO Matepuana. Bt/(m2 «°C);
— TO/WMHA CNOs TENJIOM30ALNOHHOTO MaTepuana, m:
fu — nnowaab NOBEPXHOCTY TEMIOU30NALNOHHOTO MaTeprana, M2;
FM— nnowagb ucnelTbiBaEMOro Matepuana, M2.
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Mpunoxexve b
(pekomeHayemoe)

MeTofuka NOBepKN UCNbITaTeENbHOrO 060pyA0BaHUA

B.1 MoBepKy cpeacTB U3MepeHuil, NPUMEHSIEMbIX B 1a60paTOPHbIX 3KCNepUMeHTabHbIX MeTofax onpeseneHus
COMNPOTUBNEHNS Tenonepesade, NPOBOASAT B COOTBETCTBUM C HACTOSLLUM NPUIOXEHUEM HE PeXe YeM pas B Nnosrosa, a
Takxe Npy 3aMeHe [aTUMKOB TeMNepaTypbl (TepmMonap) uuaMmeputeneil N10THOCTW TENI0BbIX NOTOKOB (TEN/0MepoB).

B.2 TMpu noBepke CPeAcTs U3MepPeHUii KCNEePUMEHTaIbHO OLEHNBAOT METOANYECKYIO NOTPELLHOCTb, 06YC/OB/IEH-
HYI0 BNUSIHUEM KOHTAKTHOTO COMPOTWB/IEHUS TepMonap 1 TENJIOMEPOB NPY UX KPENIEHUM K MOBEPXHOCTM orpaxgatoLuei
KOHCTPYKLMW, M3MEHEHNEM XapakTepUCTUK TEMNJIOMEPOB BNPOLECCE eCTECTBEHHOIO CTAPEHUS!, UHEPLMOHHOCTM TEpMOpe-
TyNMpYIoLWUX NPMGOPOB N T. 4.

[onycTuMoe 3HauYeHue MOrpeLHoCTV ONpeaeneHnsi TEPMUUYECKOr0 CONPOTUBIIEHUS A4JiS 9TA/IOHHOTO 3an0JIHEHNS
npoema KMMaTUYecKoi kamepbl He A0/MKHO NpeBbIWwath :5 % .

5.3 B KauyecTBe 3Ta/IOHHOTO 3ano/IHEHUS MPOEMa KAUMAaTUYEeCKOW Kamepbl MUCMOMb3YKT NA0CKONapanienbHyo
NNacTMHy n3nofMMeTunIMeTakpunata no H TonwmHoi He MmeHee 10 MM. aTTECTOBAHHYI0 BYCTAHOB/IEHHOM nopsigke. dTa-
JIOHHYIO MIACTUHY YCTAHAB/INBAIOT B NPOEME KaMepbl C MakCUMasibHbIM 3a30pOM He 6on1ee 50 MM 1 3aKpenisioT Mo nepu-
MeTpy NpoemMa Ha NeHoMNoIMCTUPOLHOM NIMTHOM yTennuTtene no FOCT 15588 c yueTom Tpe6oBaHuii 7.2

6.4 Tepmonapbl 1 TENOMEPbI HA MOBEPXHOCTM ITA/IOHHOTO 3aMOJIHEHUS NPU NOBEPKE CPEACTB N3MEPEHUit pasme-
LaloT B COOTBETCTBUM C . aHASIOTUYHO YCNI0BUAM WCMbITAHWIi cTeknonakeToB. KoadhguymeHT 04HOPOSHOCTY TENIOBOMO
noTOoKa, NPOXOASALLEro Yepes 3Ta/IOHHOE 3ano/IHEHWE, [O/KEH GbiTb He MeHee 0.9.

B.5 OTHOCWTe/bHY NOTPEeLIHOCTb 4. %. onpeAeneHns TEpPMUYECcKOro CONpoTMBEHUS BbIYUCASIOT MO hopMyne

Owm100(ftk-a M)A " . A-1)
rae /?— npvBeAEHHOE TEPMUYECKOE COMPOTUB/IEHWE 3TANOHHOIO 3anOJfIHEHNS, U3MEPEHHOE COMMAcHO HacTosLEMY
ctaHgapTy, m2+‘ C/BT;
7?7*r— TepMuyeckoe CONpOTUB/IEHNE 3TAIOHHOTO 3aN0/IHEHWS, NONYYEeHHOe Npu ero aTTectayuun, M2 «sC/BT.

6.6 Tepmuyeckoe CONPOTUBEHUE 3TA/IOHHONO 3anosiHeHnA R*r onpegensoT no popmyne

(A2)

rae i — TO/LWMHA NNACTUHbI 3TASIOHHOTO 3an0/IHEHUSA, M;
Xir — TennonpoBofHOCTL 06pasua n3 nonumeTUIMeTakpunaTa npu cpefHeii Temnepartype obpasua B COOTBETCTBUN C
Tpeb6oBaHuem 7.10, aTTECTOBAHHOIO B YCTAHOB/IEHHOM MOpsAAKe.
6.7 Pe3ynbTaTbl NOBEPKUN CPEACTB U3MEPEHUI i OChOPMASAIOT aKkTOM NOBEPKM CPEACTB U3MEePEHUIi B COOTBETCTBUM C
pasgenom tOcykasaHnem paccUnTaHHOW OTHOCUTENbHOW NOrPeLHOCTY.
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Mpunoxexne I
(pekomeHgyemoe)

PacueTHblil MeTO/ OnpefenieHns CONnpoTUBNEHUS Tenonepeaaye

r.1 MeTog 3akno4yaeTca B MOAENMPOBaHUM CTALMOHAPHOIO Npouecca TensjonepeAaun yepes CBETONPO3paUHyio
KOHCTPYKLMIO C NCMO/Ib30BaHNEM NPUKIAAHOTO MPOrPAMMHOT0 06eCneyeHuns A4/t NepCoHasbHbIX KOMMbIOTEPOB.

PekomeHgyemas 061acTb NPUMEHEHNUs] PACYETHOTO METOAa — COMOCTABUTESbHbIV aHann3 No 3HaYeHUo npuse-
[EHHOTO COMPOTUB/IEHUS Tenonepeadye CUCTEM NPOdInIeli U CTEKIONAKETOB 1 BbIGOP ONTUMAIbHBIX KOHCTPYKTUBHbIX
peLueHwii, onpeseneHne pa3MepoB pacyeTHLIX30H OAHOMEPHOIO U IBYMEPHOI0 TeMMnepaTypHbIX Nosieii CBeTonpo3payHoii
KOHCTPYKLMU MPU NOAFOTOBKE K MPOBEAEHMIO UCTILITAHWIA, OLEHKA TUTIOPA3MEPHOro Psifia OKOHHbIX 6/I0KOB (Cepun usge-
NNii) NO 3HAYEHUIO NPUBELEHHOTO CONPOTUBIEHUS Tenaonepejaye.

.2 O6uwue TpeboBaHMS K NpOrpamMMHOMY o6ecneyeHunio

2.1 BO3MOXHOCTb BbINO/IHEHUSI PacyeTOB CBETOMPO3PayHbIX KOHCTPYKLMWIA, COCTOSLMUX U3 NOGbLIX coYeTaHui
Henpo3payHbIX 31eMeHTOB (KOPO6OK, CTBOpYATbIX 3/IEMEHTOB, BK/IOUYaA pasfenutenbHble geTanu), pasMyHbiX BUA0B
CUMIMKATHBIX CTEKOJT U CTEK/IONaKeTOB NPy M06bIX YCNOBMAX OKPYXatoLLeli cpeabl U Npu 1l060M Hak/IoHe.

[.2.2 BO3MOXHOCTb NOJIyYeHUs Ha MpUHTEpe Konuili Nogpo6HOro otTyeTa 0 pesynbTaTax NPoOBeAeHHbIX pacyeToB
AN OKOHHbIX 6/T0KOB 1 UX 3/1EMEHTOB C UCMOJIb30BaHNEM [aHHbIX N3 COOTBETCTBYIOLLUX GUGINOTEK.

[.2.3 BO3MOXHOCTb pacyeTa Cc/ieyLmnx xapakTepPUCTUK 1 nokasaTenieil CBETONPO3payHbIX KOHCTPYKLNIA:

- CONpOTUB/IEHNE Tennonepegaye, KO3 PULNEHT 3aTEHEHNS, KOIPDULUEHT NPONYCKaHWA CONHEYHOW pajnauuu,
Ko3athhULMEHT cBETONPONYCKaHUSA ANSA BCell KOHCTPYKLMUN U LLeHTPasibHOM YacT OCTEKNEHUS;

- COMpOTMBNEHNE Tennonepefaye 31eMEHTOB CTBOPOK, KOPOOOK (BKNOYaA pasfenuTenbHble geTtann) u cooTBeT-
CTBYIOLLMX MPUIEraipLmx 30H OCTEKNEHNS;

- yrnosas 3aBMCUMOCTb CBETOMNPONYCKAHUSA U OTPAXEHUA B BUAUMOM AnanasoHe 1 Ana BCEro COTHEYHOro CnekTpa,
norsoLeHne CoTHeYHOl pagmaunm n KoaduumeHTa NnponyckaHna CoOMHEYHol pagnaunm 4aa cCUCTEMbl OCTEKNEHNS;

- pacnpegenexHve Temnepartyp (TemnepaTtypHoe nose) 3/1IeMEeHTOB KOHCTPYKLUW.

2.4 Hanuume cnpaBoy4HOl MHOPMaL MU NO NporpaMmMe A48 NoNb30BaTe s, BKAOYaloLwen 0CHOBHbIE MOMOXEHUS
nporpaMmMHOro pykoBoACTBa, B TOM YMC/ie BCTPOEHHbIX, C NPAMbIM A40CTYNOM 6M611M0TEK KOMNOHEHTOB CBETOMPO3payHbIX
KOHCTPYKLWIA (CMCTEM OCTeKNEeHWA, ra30HaNo/IHuTeNeli CTek/10nakeToB, 3/IeMEHTOB CTBOPOK, KOPO6GOKM pasgenutenei) n
oKpyXatLein cpefibl, a Takke 6MBGNNOTEKN CNEKTPabHbIX XapakTepUCTUK CTEKO, UCMOMb3YyeMbIX B CBETONPO3PAUHbIX
KOHCTPYKLMAX.

[.2.5 OcHOBHble Tpe60oBaHNSA K BbIYUCNNTENbHBIM U MOAENVPYOWMM NpouesypaM NporpaMmmMHOro o6ecneyeHus.

- UICNO/Ib30BaHNEe MHOTOBOJIHOAON CNEeKTPasbHON MOAENN NPOXOXKAEHNSA N3NYYEHUS Yepe3 CUCTEMY OCTEKNEHWS;

- UCnonb3oBaHue rpadyuyeckorosajaHuareoMeTpunpaccyMTbiBAEMOroCe4eHNA KOHCTPYKL MU Ha aKpaHe MOHUTOPA;

- Cnofib30BaHne aBTOMaTUYeCcKol guckpeTn3auum MoAesn CeHeHNs KOHCTPYKLMM Ha pacyeTHble 3/1IeMeHTbI;

- UCNONb30BaHNe 6UGNNOTEKN TENNOTEXHNYECKMNX NOKa3aTenein matepmanos npu MOLEIMPOBAHUN KOHCTPYKLNN;

- BO3MOXHOCTb BU3yann3aunnu paccynTbiBAEMOro AByMEPHOro TemMnepaTypHOro nosns.

I3 OnpepenexHvie CONpPoTMBAEHUA Tennonepejaye CBETONPO3PaYHON KOHCTPYKL NN

[.3.1 [lns pacyeTa NpUMeEHSAIOT NporpamMmmHoe obecneyveHne, cooTBeTCTBYOLLee TpeboBaHUAM pasgena IM.2.

[.3.2 TMpumeHeHne pacyeTHOro MeToAa [0/HKHO COOTBETCTBOBATbL TemnepaTypHbIM ycnosuaM no7.10 . Ycnosus
Tennoo6MeHa Ha HapyXHOW 1 BHYTPEHHel NOBEPXHOCTAX obpasua MoAenvpylT ¢ KoadhduumeHTamm TennoobmMeHa co
3HayeHuamMn a =23.0BT/(M2 *C)u un =8.0 BT/(Mr ‘(“COOTBETCTBEHHO.

[.3.3 MNpuBeaeHHOE CONPOTMBEHME Tenjonepefaye caeTonpo3payvyHoOi KOHCTPYKLUMM BbIYUCAAIOT MO CXEME U B
nopsifike, NpMBeAEHHOM HUXe

OnpegensioT, UCNONb3ysA NporpaMMHoe obecneyeHne, CONPOTUBAEHVE Tennonepejaye cleayowmnx 3/1eMeHToB U
pacyeTHbIX 30H CBETONPO3paYHOli KOHCTPYKL MUK (CM. pUcyHOK I".1):

1) UeHTpanbHOW 30HbI OCTEKNEHNS;

2) KpaeBoli 30Hbl OCTEK/IEHUS;

3) pasgenuTenbHbixgeTanei;

4) KpaeBoOli 30Hbl OCTEK/IEHNA Y pa3feNiTeNbHbIX AeTaneii.

5) Kopo6ku(pambl)vi CTBOPKM.
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PucyHok 'l — Cxema pacyeTHbIX 30H 1 3/IEMEHTOB OKHa Ha NpMMepe OKOHHOro 610ka
¢ 6a30BbIMW pacyeTHbIMW pa3Mepamu (PPOHTaNbHbIV BUA)

OnpeaensaoT nNaoLwaan 31eMeHTOB 1 pacyeTHbIX 30H C OKpyrneHnem go 0.001 M2, B TOM yucne naowagb:

- LleHTpanbHOli 30HbI OCTEK/eHNs,, CyMMapHas naouwafb BceX BUAMMbIX YacTeli 0CTeK/eHNs, 3a UCKI0YEHNEM
nosioc pacyeTHOW WupuHbl O, npuaeranLwmnx K Kopobke, CTBOPKE UK pasfenunTesnbHbiM jeTansm;

- pasgenuTenbHbIX feTaneil: nnowaab Npoekunn pasaenutebHbix geTaneil Ha N1ockoCTb, NnapasnienbHyo nnoc-
KOCTN OCTEKNeHUNS;

- KpaeBoOil 30Hbl OCTEK/IEHNSA: CyMMapHas nnaolajb BCeX BUANMbIX YacTeil OCTEKNEHUS B npegenax nonoc pacyer-
HOI WKpKHBI d, NnpunerawLwmnx K 11060 YacTn KOPo6KN NN CTBOPKMU.

- KpaeBOIl 30Hbl OCTEK/EHNA Y pa3feniMTenbHbIX AeTaneli: cymMmapHas niowab BUAVMbIX YacTeil ocTekneHns B
npegenax Nosioc pacyeTHON WHPKHbLI d. NpuieranLwWwmx K pasgennTento;

- KOPOGKM 1 CTBOPKU: CyMMa Nolazei npoekuuii Bcex 3nemMeHTOB KOPOGKM 1 CTBOPKM Ha NIOCKOCTb, Napannenb-
HYI0 N/IOCKOCTU OCTEK/EHUS.

Ans usgenwuii c pasgennTtenbHbIMY AeTaNs MU C BHELLHE 1 BHYTPEHHE CTOPOH ocTekeHus (Hanpumep, ¢ Haknag-
HbIMUW I0XHbBIMU FOPGbLINbKAMM) NPUHUMALOT, YTO NPUBEAEHHOE CONPOTUBIEHe Tenaonepeaaye NMeeT Takoe Xe 3Haue-
HUe, Kak 1 AeHTNYHOe usgenve 6es Taknx pasgenurenei.

Ans n3genuii c pasgenuTenbHbIMU AeKOPaTUBHBIMU paMKaMu BHYTPU cTek/onakeTa npMHUMAaloT, YTo NprBeAeHHoe
CONpoTUBNIeHNE TensonepeAaye UMeeT Takoe Xe 3HaueHune, Kak n naeHTU4YHoe ngenve 6e3 Takux pasgenuteneit, ecnm
paccTosiHne MeXAy HAMU 1 NOBEPXHOCTbIO CTekNa He MeHee 3 MM.

Tepmuyeckoe CONpPOTMBAEHWE W NPUBELEHHOE CONPOTUB/IEHNE Tensonepefaye CBETONPO3PAYHO KOHCTPYKLUN
BbIYMCNAT Mo popmynam (6)—(10).

.4 OnpegeneHve NpMBELEHHOTO CONPOTUBAEHNUA Tennonepesaye OKOHHbIX 610KOB cepun usgenuit

OLeHKY BO3MOXHOCTU ONpeAeneHns pacyeTHbIM METOA0M MPUBEAEHHOrO CONPOTUB/IEHNS TennonepeAaye OKOH-
HbIX 6/10KOB cepuM U3genuii NPoBOAAT B CNeaytolemM Nopsake.

- OKOHHbI 6510k 6a30BOro pac4yeTHoro pasmepa (CM. pucyHok .1) ucnbiTbiBalOT Nt06bIM NabopaToOpHbLIM METOL0M B
COOTBETCTBUM C TPE6GOBAHNAMM HACTOSLLErO CTaHAApTa C repMeTn3aLnei NpMTBOpPOB CTBOPYATLIX 31IEMEHTOB /151 UCK/THO-
YeHUs BANAHUA MHUNbTPaLMK BO3AyXa Ha pe3ynbTaTbl UCNbITAHW;

- NPV UCNbITAHUW OKOHHOTO 6710Ka APYrMX pasMepoB AonyckaeTcs nepecyeT pesy/bTaTtoB UCMbITaHU Ha OKOHHBbI
6710k ¢ 6a30BbIMM pacyeTHbIMY pasmepamu no gopmyne (13):

- BbINOJIHAIT pacyeT NPUBELEHHOIO CONPOTUBIEHUA UCMbITAHHOTO Na6opaToOpHbBIM METOAOM OKOHHOro 6/10ka ¢
6a30BbIMW pa3MepamMm C UICMO/b30BaHWEM PacHeTHOro MeToAa BCOOTBETCTBUM C TPeGOBaHWUAMU HACTOALLErO CTaHAAPTA;

- CpaBHMBAIT pe3ynbTaTbl N1a6opaToOPHbIX UCMLITAHWIA U pe3ynbTaTbl, NONyYeHHble pacyeTHbIM MeTofgoMm. Ecnu
pacxoxgeHne Mexay 3HaueHUs MU NpuBeeHHOro CONPOTUBAEHUSA Tennonepeaaye He npesbiwaeTt 10 %. TO pacyeTHbIi
MeToZ UCMOoNb3YIoT 415t onpeeneHns ConpoTUBAEHUa Tenaonepeaaye cepun nagenuii (TunopasmepHoro psifa OkKoHHbIX
6710KOB).

.5 OcHOBHble Tpe60OBaHNA K CONPOBOXAAlOLW el TEXHUYECKOI LoKyMeHTaLnm

Conposoxaatolas TexHnyeckasn foKyMeHTaumns 4o/mKHa cogepxaTb;
- 061acTb NPUMEHEeHUss NPorpaMMHOro obecneyeHms.

- NoApo6HOE OnMcaHne HasHaYeHUsi NporpaMmbl v ee yHKUNIA;

- onucaHue ycTaHOBKU NPOrpamMMbl Ha NepPCOHaIbHOM KOMMbloTEpe.
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- ONMcaHve MaTeMaTU4ecknx Mogeneit, NCNoNb3yeMbiX a NporpaMme;
- AeTa/ibHOE U HarfsigHoe PyKOBOACTBO No/b30BaTesNs;
- KOOPAMHATbI CMYX6bl NOALEPXKKN N TEXHUYECKOR MOMOLLY.
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YK 624.01.001.4:006.354 OKC 91.120.10 X19

KntoyeBble cnosa: MeTof onpeneneHuns BO3AyX006MeHHbIX XapakTepucTuk, MHAMKaTOprIﬁ ras, otanamBae-
Moe 34aHue, 3gaHuna Xunole, 06LU,eCTBEHHbIe, aAMUHNCTPaTUBHbIE, 6bITOBbIE, CTpPOEHUA, COOPYyXeHNA, nome-
LeHud. rpynna FIOMELLI,eHVIVI, KOHUEeHTpauuA rasa, rasoaHasim3atop, KpatTHOCTb Bos,qyxooﬁmeHa

Pepaktop B.H. Konbicos
TexHuveckunii pegaktop H C. NlpuwaxHooa
KoppekTop B./. BapeHuyoaa
KomnbloTepHas BepcTka A H. 3onoTtapeBoii

CpaHo OHa6op 24.05.2012. MopgnucaHo B neyaTb 22.06 2012. dopmat 60 K841, FapHutypa fipnan.
Ycn. ney. n. 2.32. Yu. nag. n. 1.80. Twupa* 141 so 3ak. 588.

oryn kCTAHOAPTUM®OPM», 123995 MockBa. FpaHaTHbI nep .4
ww-Avgosimlo.ru mfo@ 90stmfo.ru
Hab6paHo Bo ®IrYMN «CTAMAAPTUH®OPM* Ha M3BM.
OTneuyataHo B unuane ®ryn «CTAHOAPTUH®OPM » — Tun. «MOCKOBCKUii neyaTHuk». 10S082 Mocksa. ianuH nep., 6


https://meganorm.ru/Index2/1/4293787/4293787523.htm
https://meganorm.ru/Data2/1/4294815/4294815068.htm

