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cTpouTenbHON ¢m3nkn PoOCCUNCKON akagemMmum apXuTeKTypbl U CTPOUTENbHbIX HayK"

2 BHECEH TexHnyeckmm kommutetoM no cTaHgapTtusauum TK 465
"CtpoutenscTeo”

3 YTBEPXOEH W BBEOEH B OEWCTBWE Mpukaszom PenepansHoro
areHTCcTBa N0 TEXHUYECKOMY peryivpoBaHuio 1 meTposiorum ot 15 gekabpsa 2011 r.
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4 Hactosaumi cTtaHgapT pas3paboTtaH C Yy4eTOM OCHOBHbIX HOPMAaTUBHbIX
nosnoxeHun mexgyHapogHoro ctaHgapta NCO 14683:2007* "TennoBble MOCTUKU
npu CTpouTEnNbCTBE 3aaHuMN - JInHenHasa Tennonepegada - YnpoLweHHble MeToabl U
cTaHgapTHble 3HadveHuns" (ISO 14683:2007 "Thermal bridges in building construction
- Linear thermal transmittance - Simplified methods and default values, NEQ")

* [octyn K MexagyHapoaHbIM W 3apyOexHbIM [OKYMeHTaM, YMNOMSHYTbIM B
TEKCTE, MOXHO MOMy4uTb, obpaTuBlLMCL B CnykOy noaaepxky nonb3oBaTenen. -
MpumeyaHne narotoBuTeENs 6a3bl A4aHHbIX.
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5 BBEJEH BINEPBbIE

UHpopmayusi 06 usMeHeHUsiX K Hacmosiwemy cmaHOapmy nybrukyemcsi 8
eXe200HO  u30asaeMOM  UHOpMaUuUOHHOM  yKazamene  "HayuoHaribHble
cmaHOapmbl", a mekcm U3MeHeHUU U rornpasoK - 8 eXeMecsYHO u3dasaeMbiX
UHGbOpMayUOHHbIX yKkazamesnsax "HayuoHanbHele cmaHOapmel”, B criyyae
nepecmompa (3ameHbl) unu OMMEHbI Hacmosiue2o cmaHOapma
coomeemcmeyruiee yesedomreHue bydem ornybruKogaHO 8 EXeMECSYHO
uzdasaemMoM UHGOpPMayUOHHOM ykazamene "HayuoHarbHble cmaHOapmel”.
Coomeemcmeyrowas uHgopmayusi, yeedoMrieHuUe U MmeKcmbl pasMeu,aromcs
makxe 8 UHghopMauUOHHOU cucmeme obuie2o rMosib308aHuUsi - Ha oghuyuanbHOM
caime ®eldepasibHO20 azeHmcmea [0 MEeXHUYECKOMY pea2ysiuposaHuo U
memporsio2uu 8 cemu MIHmepHem

BeeneHune

HacTtosumin ctaHgapT ycTaHaBnMBaeT MeToAbl onpeaerneHus Tenno3almTHbIX
XapaKkTEPUCTMK OrpakaatoLLX KOHCTPYKLMIA 34aHUIN 1 COOPYKEHMI B COOTBETCTBUN
c TpeboBaHnsmm PegepanbHoro 3akoHa N 384-d3 ot 30 pgekabpa 2009 r.
"TexHnyeckmn pernameHT o 6e30MacHOCTU 34aHWA W COOPYXKEeHUW", COrfacHo
KOTOPOMY 3[aHuUsi U COOPYXEHWsl, C OOHOW CTOPOHbI, OOJPKHbI MCKMYaTh B
npouecce aKcnnyaTaumm HepaumoHanbHbIA pacxod SHepreTU4ecKnx pecypcos, a ¢
OpYyro - He cos3gaBaTb YCNOBUS OfS HEOQOMYCTMMOIO YXyALWEHUs napaMeTpoB
cpenbl O6UTaHWs Nogen U YCNOBUA OCYLLECTBIIEHUS Pa3fIUYHbIX TEXHOSOMMYECKMX
NpOLIECCOB.

Hactoswmin ctangapT paspaboTaH C Lenbio NOATBEPXKOEHMSI COOTBETCTBUSA
TENNOTEXHNYECKNX XaPaKTEPUCTUK HAPYKHbIX OrpaXKaEeHUN 34aHUN N COOPYKEHWUI
HOPMAaTMBHbLIM 3HAYEeHUsIM U TPeOOBaHNSIM KOHTPOMA 3TUX NMokKalaTenen cornacHo
[1] ¢ yuetom TpeboBannn TOCT P 51380 n[[OCT P 51387. HacTtoaumin ctaHgapT
NMO3BOSMSIET OUEHUTb YPOBEHb TEMMO3alWmMThl OrpaKaalowmX KOHCTPYKUWUA Mpu
NpMeMKe 30aHWA M MNocreaylwen aKkcnnyatauun, HaMeTuUTb MeponpuaTuUs Mo
MOBLILEHMIO  YPOBHA  Tenno3awuTbl  30aHUWA B Clydae  OTKITOHEHWs
3HepronoTpedneHns oT 4eNCTBYHLIMX HOPMATUBHbLIX TpebOoBaHWN.

B pamkax peanmsauum PenepansHoro 3akoHa N 261-9P3 ot 23 Hoabpsa 2009 r.
"O6 oHeprocbepexeHnn 1 NOBbILLEHUN 3HepreTudeckon adpekTuBHOCTH"
HacToOAWMM  CTaHOoapT  gBnseTcd  ogHMMm 13 6as3oBbiX  CTaHOAPTOB,
obecneunBaOWMX TENSIOTEXHUYECKMMN NapaMeTpamMm 3HEPreTUMECKUn nacnopT m
9HeproayauT aKcnnyaTupyemMblX 30aHNNA.

1 O6nacTb NpMMEHEHNs
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Hactosiwmin  cTaHgapT YycTaHaBnMBaeT MeTodbl pacyeTa MpUBEAEHHOMO
COMPOTMBIEHUS] Tenronepeaadye HEeOAHOPOAHbIX OrpPaXKOalLWX KOHCTPYKLIMNA
MOMELLEHUA  XUMbIX, OB LLECTBEHHBIX, aaAMVHUCTPATUBHBbIX, ObITOBbIX,
CENbCKOXO3ANCTBEHHbIX, MPOU3BOACTBEHHbIX 30aHUA W COOPYKEHWUA, a Takke
COBOKYMHOCTW OrpakaatolMX KOHCTPYKUWUIA, OTAENSOWMX BHYTPEHHUN OOBbeM
30aH1S OT HapY>XHOW cpeabl.

B 3aBMCMMOCTM OT TuMa orpaxaarolien KOHCTPYKLUMM U TEnnoTEXHUYECKUX
HEO4HOPOAHOCTEN, BXOASLUMX B CTPYKTYPY OrPaKOeHusl, HacTosILMi cTaHgapT
npeanaraeT MeToAbl TENSIOTEXHUYECKOro pacdeTa 0606LLEeHHOM Tensro3almTHON
XapaKTePUCTMKN TennoTeXHUYECKN HEOAHOPOAHOrO OrpaXdeHWus, pasdenstoLero
NPOCTPaHCTBA C pPasfMYHbIMKM  TemnepaTypHO-BIaXHOCTHbIMU  cpedamu (B
npeaenax OAHOMO MOMELLEHUs!, TPYNMbl COCEeOHWMX MOMELUEHUA, 3Taxa, BCEro
dacaga 34aHUs, OrpPaKOEHWUN, KOHTaKTUMPYIOLMX CHApPYXM C TPYHTOM, W T.4.).
HacTosiwmin cTaHoapT Takke y4uTbiBaeT B TEMNNOTEXHUYECKMX pacyeTax Hapy»KHbIX
OrpaXXaeHWIn Takue BuAbl TENOTEXHUYECKMX HEOAHOPOAHOCTEN, KaK MPUMbIKaHUS
3NEMEHTOB OrpaxaeHust 34aHns (HapykHble U BHYTPEHHUE YITibl, MPUMbIKaHUS CTEH
K MOKPbITUSIM M MEPEKPbITUSM MEepPBOro 3Taxa Hazg XONoAHbIM MOABanoM WUiu
YNOXXEHHBbIM MO TPYHTY, MPUMbIKAHNE HaPYXHbIX OrPaXKOEHWA K BHYTPEHHWM), W
OTAENbHbIX 3NIEMEHTOB HapPYXHbIX OrpaxaeHu (CTblIKM Mexay COCegHUMM
naHensiMmn, OTKOCbl MPOEMOB, CBS3M MeXay 061ML0BOYHBIMM CHOSIMU OFPaXKOEHNN).

2 HopmaTtuBHbIE CCbINKN



B HacTosweM cTaHgapTe NCNoMnb30BaHbl CCbINKM Ha criegylowme CTaHaapThbl:

FOCT P 51263-99 Monuctnpon6eToH. TexHu4eckne ycrnosus

[OCT P 51380-99 3HeprocbepexeHne. MeTtoabl  noaTBepXaeHUN
COOTBETCTBMSA nokasarernem 9HepreTU4ecKoun 3heKTUBHOCTH
9HepronoTpednstoLEN NPOAYKLMN NX HOPMATUBHBLIM 3HAYEHWUSIM

[OCT P 51387-99 OHeprocbepexeHne. HopmaTuBHO-MeTOLMYECKOE
obecneyeHve. OCHOBHbIE NOSIOXKEHUS

OCT 11024-84 TlMaHenn CTeHOBble HapyxHble BETOHHbIE U Xene306EeTOHHbIEe
ANSA XKUnblX 1 06LWEeCTBEHHbIX 3aaHnn. ObLme TEXHNYECKNE yCrioBus

FOCT 11118-2009 lNMaHenu n3 aBTOKMaBHbIX A4EUCTbIX BETOHOB AN HaPY>KHbIX
CTEH 30aHun. TexHn4eckune ycrnosus

OCT 13578-68 lNaHernmn u3 nerknx 6ETOHOB Ha MOPUCTLIX 3aMOSNIHUTENAX Ans
Hapy>kHbIX CTEH NPOU3BOACTBEHHbIX 34aHuN. TexHundeckune TpeboBaHns

OCT 19010-82 Briokn cTeHoBble DETOHHbIE U Xene3obeToHHbIe ANA 3AaHWUN.
Obupe TexHn4eckme ycrnosus

OCT 21562-76 [laHenn mMeTannMyeckue C yTennmTenem K3 neHonnacTta.
Ob6wyue TexHn4Yeckme ycroBus

OCT 23486-79 [laHenn MeTannmMyeckme TPEXCrioMHbIE CTEHOBble C
yTennurenem U3 neHononuypeTtaHa. TexHn4yeckune ycnous

TOCT 24594-81 [lMaHenn n GroKM CTEHOBbIE M3 KUpMYa M KepamMmyecKux
KamHen. ObLme TEXHUYECKME YCITOBUS

[OCT 25485-89 BeToHbI A4encTole. TexHn4eckme ycrioBus

FOCT 25820-2000 BeToHbI nerkue. TexHudeckne ycroBus

FOCT 26254-84 3naHusa n coopyxeHus. Metoabl onpeneneHnsa conpoTuBeHns
Tennonepenaye orpaxaatoLLmx KOHCTPYKLMIA

OCT 26602.1-99 bnokn OKOHHble W ABepHble. MeToabl onpeaeneHus
COMpPOTUBIEHMA Tennonepeaaye

OCT 30494-96 3paHus xunble 1 obecTBeHHbIe. MNMapamMeTpbl MUKpOKMMaTa
B MOMELLEHNAX

OCT 31310-2005 T[laHenn CTeHOBblE€ TPEXCIIOMHbLIE XEene3o0eTOHHbIE C
adupekTMBHBIM yTennuternem. ObLume TexHU4ecKune ycroBsus

OCT 31359-2007 BeTOHbl A4encTble aBTOKNABHOMO TBEPAEHMS. TeXHU4eckmne
ycrioBus

FOCT 31360-2007 N3genusa CTeHOBble HeapMMPOBaHHbIE U3 As4encToro 6eToHa
aBTOKIMABHOTO TBEPAEHUSA. TexXHUYeCcKune ycrnous

MpymevaHve - [Npy NOMb30OBaHWMM HACTOALMM CTaHA4ApTOM LenecoobpasHo
NPOBEPUTb [OENCTBME CCbISIOYHbIX CTaHA4APTOB B MH(OPMAaLMOHHOM cucTteme
obLwero nonb3oBaHust - Ha odwmumnanbHoMm cante PeneparnbHOro areHTCTBa Mo
TEXHUYECKOMY PEerynMpoBaHnio 1 MeTPOriorm B cetu VIHTEepHeT unu rno exerogHo
nsgaBsaemMomMy MHGOPMaUMOHHOMY yKasaTemno "HauuoHanbHble cTangapThl”,
KOTOpbIN OnNybrMkoBaH MO COCTOAHUMIO Ha 1 gHBaps Tekywero roga, M no
COOTBETCTBYHOLLMM €XEeMECAYHO M3[4aBaeMbiM MHAOPMALMOHHBIM yKasaTensm,
onybrnmMkoBaHHbIM B Tekywem rogy. Ecnm  ccbinovHbld  cTaHOapT 3aMeHeH
(M3MeHeH), TO NpU MOMNb30BaHWM  HACTOAWMM  CTaHZapToMm  criegyet
PYKOBOACTBOBATLCS 3aMEHSIHOLLMM (M3BMEHEHHbIM) CTaHOapToM. Ecnm cCbinoYvHbIN
cTaHAapT OTMeHeH 6e3 3amMeHbl, TO NOSIOKEHNE, B KOTOPOM JaHa CCbifika Ha Hero,
NPUMEHSIETCA B YaCTW, HE 3aTparvBatoLLen 3Ty CCbISIKY.

3 TepMuHbI U onpeaeneHus

B  HacTosilleM cTaHOoapTe  NPUMEHSIIOT  Criedylolme  TepMUHbl  C
COOTBETCTBYHLLMMM ONpPeaeneHNsMM:
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3.1 Tennonepepaya: lepeHoc TensnoTbl OT O4HOM OKPYXatoLen cpedbl Yepes
orpakaaroLLyto KOHCTPYKLMIO K APYror OKpyXatoLen cpeae.

3.2 HapykHaa orpaxgawmowas KOHCTPYKUuus 3aaHuA: KOHCTPYKTUBHbIN
ANeMeHT 3[aHus, 3alMLalLMA  BHYTPEHHee MPOCTPaHCTBO, B  KOTOPOM
noaaepuBaloTcs Tpebyemble napamMeTpbl MUKPOKNMMaTa, OT BO34elCTBU

Hapy>XHOM cpeabl.

3 .3 nNMHeNHaa TennoTexHU4Yeckas HEOAHOPOAHOCTL: JIMHenHass 30Ha
NPUMbIKAHUA OBYX OrpaXOaroLmX KOHCTPYKUMW, BIMUSAIOWEN0O Ha W3MEHEHWe
TEeNsIoBOro MOTOKA, MNPOXOASLUEr0 4Yepe3 HapyxHOoe orpaxgeHue (CTblK Mmexay
cocegHUMKU naHensamu, yron, obpasoBaHHbIN U3 OBYX HAPYKHbIX OrpaXaeHuni unm
HapY>KHOTO OrPaXKAEHUS C BHYTPEHHWM, OTKOC Mpoema, coeauHuTernbHoe pebpo
BHYTpW OrpaxgeHus n ap.).

3 . 4TOMe4YHaA TennoTexHM4Yeckas  HeOAHOPOAHOCTL:  JlokanbHbIN
COeaNHUTENbHBIN anemMeHT MHOFOCIOMHOTO Hapy>XHOro orpaxgeHus,
obecneumBalOLLMN  €r0  KOHCTPYKTUBHYIHO  LI€IOCTHOCTb U MOBbILLAIOLLMIA
TENMonoTeEPU B 30HE €ro NPoxoxaeHus (rmbkne ceasn, arobenu, LWNOHKK 1 apyrue
TOYEYHble COeAWHEHWSs, MpOXOo4sume 4Yepe3  TEMNOM3ONALMUOHHBIE  Criow
orpaxgeHusl),

3 . 5ycnoBHOe COMpPOTMBIIEHME Tennonepepade orpaxgarolien

KOHCTPYKUMM  R;, M<-°C/BT: BernuuvHa, xapakTepusyolias  YpOBEHb
COMPOTMBIIEHNS MPOXOXKOEHUIO TEensnoTbl Yepe3 OAHOPOAHYH YacTb HapyXHOro
OrpaxkgeHus Npu pasHoCcTU TemnepaTyp BO34YLIHbIX cpef, pacnosioXkeHHbIX No obe
€ro CTOPOHbI.

3.6 npMBeAEHHOE CONPOTUBMEHME Tennonepeaaye orpaxaeHus X, m2
°C/BT: CpegHeB3BeLLEHHOE MO NfoWaan ConpoTMBIIEHME  Tenronepenade
COBOKYMHOCTN BMAOB Orpaxgarolmx oparMeHTOB M UX 3MEMEHTOB, 0OpasytoLmx
TENNOTEXHNYECKN  HEOAHOPOAHYH  KOHCTPYKUMKO  (MaHenb, OKHO, BUTPaX,
cBeTnponyckawwmin oHapb, HapyxHy0 ABepb, BOPOTA), 4YacTb 34aHus (CTEHY,
dacag, noKkpbITME, MepekpbiTUe Hagd XOrioA4HbIM MOA4BarioM WM MOAMNOSbEM,
orpaxaeHue, KOHTaKTMpytoLLee C rpyHTOM, orpaxaeHune, pasgensoLlee nomMmeLLeHns
C pasnMyHbIMU TemnepaTypamMn BHYTPEHHErO BO3AyXa) UMM HapYyXHOe orpaxaeHune
3[aH1S B LLenoMm.

3.7 Koath PMUMEHT TennoTexXHUYECKON ogHopoaHoCc r: bespasmepHbin
nokasarterb, OLEHVBalOWMA CHWKEHWE YPOBHS  Tenno3awmTbl  OrpaxaeHus
BCMeACTBME  HarmMumMs B HEM  pas3fMYHOro  Buaa  TEnroTeXHUYeCKuX
HEOQHOPOAHOCTEN  (COEAUHUTESNbHBbIX 3NIEMEHTOB  OOMMLOBOK  OrpaxaeHus,
NPOH3aWMX  TENSIOU3ONALUMOHHBIE  CIIOWM,  CTbIKOB  Mexay  areMeHTamu
orpaxkgaromx KOHCTPYKUUA C MPUMbIKGHUEM K HUM BHYTPEHHWUX OrpaxgeHun,
OTKOCOB, YIMOBbIX CO€AWHEHUW, B TOM YUCIIE MPUMbIKAGHUA CTEH K MOKPbITUSM,
NnepekpbITUAM Ha XOnoAHbIMW MPOCTPAHCTBaMU, MECT 3aKperreHus B CTeHax
BankoHHbIX MAMT U T.N.) U YUCMEHHO BblpaXKaeMblii OTHOLLEHWEM MNpUBEOEHHOrO
COMPOTUBIIEHMA Tenronepeaadye orpaxaeHns K COMpOTUBIEHUIO Tennonepenadve
€ro 30HbI, yaaneHHon OT TeNSIoNPOBOAHbLIX BKITFOYEHWUNA.

4 Metoabl pac4yeTa NpuBeAeHHOro
CONpPOTUBNEHUA Tennonepeaaye HapyXHbIX



orpaxaaroLmnx KOHCTPYKLUnMN

4.1 O6wme nonoxeHus

4.1.1 MNpuBeaoeHHoOe conpoTuBIIEHNE Tensonepenavye HapyXHoOW HeO4HOPOOHOMU

orpaxgarowen  KOHCTPYKUUW  34aHus R,;, m2-°C/BT, npenctaBnaetr coboi
OCHOBHYIO TEMNIIO3aLLMTHY0 XapaKTEPUCTUKY HapYyKHOro OrpaxgeHusi, B OCHOBY
pacyeTa KOTOPOro MosioKeHa YCpeaHeHHast Mo Mnowaan MNioTHOCTb TEensioBOro

notoka 4, BT/M2, npoxodsllero 4epe3 OrpaxdeHne B pPacyYeTHbIX YCMOBUSX
aKcnnyaTauum

Ry = (e ~tan)iq. (4.1a)

UncneHHble 3Ha4YeHUs1 TEMNSIOBOr0 MOTOKa, NPOXOAALLEro 4Yepe3 HeoaHOPOAHOe
orpaxgeHue, onpedensitoT Ha OCHOBE pacyeTa OAHO-, ABYX- U TPeXMepHbIX
TeMnepaTypHbiX MNosieh. Y4acTKM  MHOFOCIIOMHOMO  OrpaXgeHus, umetlolme
OfHOpOAHblIE  TEMMOU3ONSAUMOHHBLIE,  KOHCTPYKLMOHHbIE W Npo4YMe  Crowu,
pacrnosiokeHHble  NepneHAUKYNSPHO K HanpaefeHWo  TEnroBOro  MOTOKa,
BO3HMKAIOLWEro nNpuv 3JKcnnyatauum 3gaHus, W yoaneHHble OT BCSKOro popa
TENMOTEXHNYECKMX  HEOOHOPOAHOCTEM M TEMMONPOBOAHbLIX  BKIMOYEHWUNA,
obecneunBaloT paBHOMEPHYKD MO MNOWaan Tennonepegadvyy M xapakTepusyroTcs
yCNOBHbIM (MO rnaan) ConpoTMBIIEHMEM TeNnnonepenadye.

[Mpy NPOEKTUPOBAHUM HAPYXHbIX OrpaxgarLlLmMx KOHCTPYKUMW 3OaHUS B CuUIly
KOHCTPYKTUBHbIX OCODEHHOCTEN 060MOYKM 34aHNSA U BUOOB HaPY>KHbIX OrpaXKaeHUN
BO3HMKAKOT pPas3fUYHOro poda TensioTEXHUYEeCKUne HeO4HOPOLHOCTU: OHW B CUIy
KOHCTPYKTUBHbIX OCOBEHHOCTEN NPUMbIKAHUSA HAPYXXHbIX Y BHYTPEHHNX OrPaXKaeHWI
UMEIT NPENMYLLECTBEHHO JIMHEMHbIN XapakTep (HapyXHble U BHYTPEHHWE YITibl
HapPYHbIX CTEH, MNPUMbIKAHUS HAPYXHbIX CTEH K BHYTPEHHUM CTEHaMm U
nepeKkpbITUAM, NPUMbIKAHWUST HAPYKHbIX CTEH K MOKPbLITUAM U NEPEKPLITUAM NEPBOro
3TaXa Hag XOorogHbIM MNOABarioM WM YIOXEHHbIM MO TPYHTY, CTbIKM Mexay
COCEAHUMWN MaHensaMK, OTKOCbl NpoemMoB). TennonoTepu 4epe3 3TU  BuAbl
TENMOTEXHNYECKMX  HEOOHOPOAHOCTEN  onpedensawT pacyetom Ha OBM
ABYXMEPHbIX CTaLMOHAPHbIX TemMnepaTypHbiX nonern ¢parMeHToOB HapyXHbIX
OrpaxgeHun npu pacyeTHbIX 3HaAYEeHUAX TemrepaTyp pasgensembiX BO3OYLUHbIX
cpea v ycnoBusax TennoobmeHa Ha NOBEPXHOCTAX pacyeTHOro oparmeHTa.

B MHOrocnomHbix  orpaxgarlmx  KOHCTPYyKUuMaX ansa  obecneyeHus
KOHCTPYKTUBHOW LENOCTHOCTU U YCTOMYMMBOCTU B 3KCMyaTauMOHHbBIX YCITOBUSX
BBOAAT  pas3fu4yHble  Tunbl  CBA3EeN  Mexay  OBNMUOBOYHLIMKM - CIOSIMU
(coeguHuTenbHble pebpa, B T.4. nepdopmpoBaHHble, TMOKNEe CTepXHEBbIE CBSA3M,
WwnoHkn). K aTon kateropum HeOQ4HOPOLHOCTEN OTHOCATCS YITOBble MPUMbIKAHWS
OTKOCOB MPOEMOB, MPUMbIKAHUS yriia HapYXHbIX CTEH K MOKPbLITUIO UIN NEPEKPLITUIO
NnepBoro ataxa. TennonoTepun 4Yepes 3TU BUAbl TENSONPOBOAHbLIX BKIOYEHUA UNA
NPUMbIKaHWIA ONpeaenstoT pacyeToMm Ha OBM gByxmepHbiX (B LMIMHAPUYECKMX
KoopauHatax) WM  TPEXMEPHbIX  CTauMOHAPHbIX  TEMNepaTypHbIX  MNOnen
dparMeHTOB NpK pacHETHbIX 3HAYEHMAX TEMNEpaTyp 1 YCroBusX TenroobmMeHa.



4.1.2 Takum obpasoM, TENNIOTEXHUYECKUA pacyeT HEeOO4HOPOAHbLIX HaPYXHbIX
orpaxgarowmx KOHCTPYKUWA, codepXawmx Yribl, MpoemMbl C  3arnofiHeHUsMn
(OKOHHBbIMK 1 ABEPHBLIMK Briokamun, BOpOTaMu), CoOegUHUTESbHbIE ANIEMEHTbI MeXay
HapyXHbIMWU  OBNMUOBOYHBIMKU  crioaMn  (pebpa, LUNOHKKW, CTepXHEBble CBA3N),
CKBO3Hbl€ M HECKBO3HblE€ TEMSIONPOBOAHbBIE BKIKOYEHWS, BbIMOMHAKT Ha OCHOBE
pacyeTa TemnepaTtypHblx nosnen. NpuBegeHHOe CONpOTUBMEHWE Tenronepenadye

R}, M2-°C/BT, HeoQHOPOAHOI Orpaxdalollel KOHCTPYKUMM WM ee yyacTka
(tbparmeHTa) BbIYUCASIOT Mo dropmyrie

Ry = altyy —te)AIC, (4.16)

roe A - nnowaab HeogHOPOAHOW OrpakdatoLIen KOHCTPYKUMKM (CTEHbI, OKHa,

[BEpW, BOPOT) UMK ee doparMeHTa, M2, Mo pa3mepam C BHYTPEHHE CTOPOHbI,
BKMHOYas OTKOCbI OKOHHbIX 1 ABEPHbIX NPOEMOB (ANsi CTeH);

() - CyMMapHbIi TENmoBOWN MOTOK Yepe3 KOHCTPYKLUIO Ui ee dparMeHT
nnowaasko 4, BT, onpegensemMbii Ha OCHOBE pacyeTa TemnepaTypHOro nons Ha
OBM nnbo akcnepumenTansHo no FOCT 26254 wnm [OCT 26602.1 ¢ BHYTpeHHeNn
CTOPOHbI;

# - KO9(PULUMEHT, NMPUHMMAEMbI B 3aBMCUMOCTU OT MOSIOXKEHUS Hapy>KHOMN
MOBEPXHOCTUN OrpaKaatoLLMX KOHCTPYKLMIM MO OTHOLLEHMIO K HapyKHOMY BO34YXY,
NPYHUMaeMbI B COOTBETCTBMM C Tabrumuen 6 [1] ¢ y4eTOM npuMeYaHnst K 3TOu
Tabnmue;

tms - pacyeTHad TemnepaTypa BHyTpeHHero Bo3gyxa, °C, npuHumaemas no
FOCT 30494;

fa - pacyeTHast TemnepaTypa HapyxHoro Bosayxa, °C, npuHumaemasi no
cpegHen TemnepaTtype Hanbornee xonogHoOW NATUAHEBKN ¢ obecnedeHHocTbo 0,92,

cm. [1].

4.1.3 Ha ocHoBe pacyeta Ha OBM TemnepaTypHbIX MOMen orpaxgaroLlen
KOHCTPYKLMN OnpedensioT Takxe TemnepaTtypbl Ha WX MOBEPXHOCTAX i . [10

NOMNyYEeHHbIM 3HaYeHUsIM Ty  YCTAHABIMBAKOT COOTBETCTBME TpebyembiM
TemnepaTypHbIM XapaKTepUCTUKaM HapYXHbIX OrpakaeHWi:

- pacyeTHOMYy nepenagy TemnepaTtyp £ Mexay TemnepaTypon BHYTPEHHEro
BO3[yxa M TemnepaTypon BHYTPEHHEN MOBEPXHOCTU Orpaxaarollen KOHCTPYKLUM,
onpegendemomy no dopmyne (4) [1]; npy 9ToM pacyeTHbIN nepenag Temnepartyp

He [OMKeH NpeBbILaTh HOPMUPYEMbIX 3HAYEHUIA £, | yCTaHOBMNEHHbIX B Tabnuue 5
i,

- MUHMManbHOW TemnepaTtype, pPaBHOW TemrepaType TOYKM pochbl £; MNpuU
pacyeTHbIX YCMOBUAX BHYTPU TMOMELIEHUS Ha BCEX YyyacTKax BHYTPEHHen

NOBEPXHOCTW HapYXHbIX OrpaXkdeHU C TemnepaTypamu Tu; , NPU 3TOM [OSDKHO

cobnoaaTbCA YCNOBUE Tiys 2 £4 ; ANA BEPTUKANBHOMO OCTEKNEHUS Ty = 3 °C.

4.2 KOHCTPYKTMBHbIE 0OCOOEHHOCTM Te NN Oo3almTbl HaPYKHbIX CTeH
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4.2.1 C TensoTEXHNYECKON TOYKU 3pEHUS pasnmyaroT Tpy Buaa HapyXHbIX CTEH
MO YNCY OCHOBHbIX CIIOEB: O4HOCIIONHbIE, ABYXCIIOMHbIE U TPEXCIIOVHbIE.

OAHOCOVHbIE CTEeHbl BbIMOMHAKT U3 KOHCTPYKLWMOHHO-TEMNSION30MALMOHHBIX
matepmanos no[OCT 25485, OCT 25820, NOCT 31359, NOCT P 51263 un
nsgenmn no FOCT 11024, FOCT 11118 , TOCT 19010, FOCT 24594, TOCT 31360,
COBMELLAIOLLMX HECYLLME U TENNO3aLLMTHBIE GOYHKLIUN.

B TpexcrnomHbIX orpaxgeHusix C 3alMTHbIMK CIIOSIMA Ha TOYEYHbIX (TMOKMX,
LUNOHOYHbIX) cBA3sx (cM. TOCT 31310) pekoMeHOYeTCs NPUMEHATb YyTENNUTENb U3
MUHeparnbHOW BaTbl, CTEKNOBATbLI UM NEHOMMACTOB, a Takke U3 A4enNCTbiX 6€TOHOB
n o[OCT 25485 c TOMNUWMHOW, YCTaHaBMBAEMOW MO pacyeTy C Y4eToM
TENmonpPoBOAHbIX BKIMIOYEHUA OT CBA3en. B aTux orpaxgeHusix COOTHOLleHue
TONUWMH HapYyXHbIX WU BHYTPEHHUX CROEB LOMMKHO ObiTb He MeHee 1:1,25 npwm
MWUHMMarbHOWN TOMNWMHE HapY>KHOrO cfost 50 Mm.

[nsi oOLEeCTBEHHbIX M MPOMBbILLIEHHBIX 30aHUA B CTEHaX MOMyT NMPUMEHATLCS
TPEXCIOMHbIE MeTannMyeckne naHenu ¢ yrenmmtenem u3 neHonsiacta no [OCT
21562, FOCT 23486, naHenn n3 nerknx 6etoHos no F[OCT 13578.

B OBYXCNOWHbIX CTeHax MpPeanoyTUTENbHO pacnorfioXeHue yTennuTens
CHapyxu. Mcnonb3yloT [Ba BapuvaHTa HapyXHOro YTEennmMTens: CUCTEMbl C
HapYyXHbIM MOKPOBHLIM crioeM 6e3 3a3opa M CUCTEMbI C BO3AYLIHbIM 3a30POM
MeXay HapyXHbIM OOMMLOBOYHBLIM CIOEM W yTennuTenem. He pekomeHayetcs
NPUMEHATb TENNOM3ONALMIO C BHYTPEHHEN CTOPOHbI 13-32 BO3MOXHOIO HaKOMJIEHMS
BNarM B TENsIOM30MALMOHHOM Crioe, OO4HAaKO B Crydae HeobXogMMOCTU TaKoro
NPUMEHEHNSA MOBEPXHOCTb CO CTOPOHbI MOMELUEHUS AOSPKHA MMETb CMSIOWHON W
A0NroBeYHbIN NapOU30NSLLNOHHBIN CION.

422 Tlpyn nNpPOEKTUPOBAHUN CTEH C HEBEHTUIUPYEMbIMU  BO34YLUHbIMU
npocronkamu criefyeT pyKoOBOACTBOBATLCSA CreaylowLmMMn pekoMeH4aunsamu:

- pasmep BbICOTbl MPOCIIONKN OOSMkeH ObiTb He Goree BbICOTbl dTaxa U He
B6onee 6 M, TonwuHa - He meHee 40 mm (10 MM Mpu YCTPOMCTBE OTpaXKaTenbHOM
TEeNnon3onsauum);

- BO34ylHblIE MPOCIIONKN crefyeT pasgensaTtb Myxvumu guadparmamu s
HEeroproYnx MaTepmnanoB Ha y4acTkun pasmepom He 6onee 3 M;

- BO3[YLUHble MNPOCIIOVMKN PEKOMEHAYEeTCA pacnonaratb Onvxe K XOrogHOW
CTOPOHE OrpaxxgeHus.
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4.2.3 lNpn NpoOeKTUpOBaHUN CTEH C BEHTUMPYEMOW BO3AYLUHOW MPOCIIONKOMN
(cTeHbl C BeHTUNMpyeMbIM (pacagiom) crieqyeT pyKOBOACTBOBATLCA CriedyroLwmmMm
pekoMeHaausaIMu:

- BO34yLUHas npocriorka AospkHa ObITb TonwmHon He meHee 60 1 He 6onee 150
MM, U ee crefyeT pasMmeliatb MexXay HapyXHbIM CroeM U Tensomsonsumen;
chnegyeT npegycMaTpuBaTb pacCceydkmn BO3AYLIHOIMO NoTOKa MO BbICOTE Kaxable Tpu
3Taxa 13 nepopnpoBaHHbIX NEPEropOaOK;

- Npyn pacyeTe NpPUBESEHHOrNO COMPOTMBIEHUA Tenrnonepenade no 4.3, 4.4
cnegyeT yduTbiBaTb BCE TENSIONPOBOAHbIE BKIMOYEHMS, B TOM YUCHE KpenexHble
3rieMeHTbl 06INLOBKM 1 TENSOM30NALNM;

- HapyXHblA CIOW CTeHbl [OO/MKEeH MWMETb BEHTUMNALMOHHbIE OTBEpPCTUS,

CyMMapHas nnow@aab KOTOpbIX onpeaensetca U3 pacyeta 75 cm<2 Ha 20 m<
NsoWaan CTeH, BKoYas Nowaib OKOH;

- HWKHWE (BEpXHME) BEHTUNSLUMOHHbIE OTBEPCTUS, Kak NpaBuno, creayet
COBMeLWATb C LUOKONaMu (KapHu3amu), npuvydeM ONs  HWKHUX  OTBEepCTUm
NpeanoyTUTENbHO CoBMeELLEHNE OYHKLIMA BEHTUNALUX 1 OTBOAA Briary;

- NPUMEHSATD XeCTKMe TEennon3onsLnMoHHbIE MaTepuasbl NIIOTHOCTLIO HE MeHee

80-90 kr/m3 |, nmerolme Ha CTOpPOHE, OOpAaLLEHHON K Mpocrioike, 6oree MnoTHble
MOBEPXHOCTHbIE CIOM YTEMIUTENS WIMM MOKPbITUSE U3 CTEKIIOCETKM C siYerikamum
pa3mepamn He 6onee 44 MM UNM CTEKNOTKaHW; He cnefgyeT NPUMEHSITb roprodne
YyTENMUTENN; MPUMEHEHNE  MSTKUX  TENroU3ONSLMOHHBIX  MaTepuanoB  He
pekomeHayeTcs;

- NPV WCMOMb30BaHUM B KayeCTBE HapyXHOro crios OOGMMLOBKM M3 NIUT
MCKYCCTBEHHbIX WUIMM HaTyparbHbIX KaMHEN FOpU3OHTanbHble LWBbl OOIMKHbI ObITh
pPacKpbITbl (HE OOMKHbI 3AMONHATHLCS YNIIOTHSAOLWMM MaTepuanom).

4.2.4 Tlpyn HanMymMM B KOHCTPYKLMM Tenno3awmTbl TENSIONPOBOAHbLIX BKIOYEHUN
HeobXxoaAnMO y4uTbIBaTb, YTO:

- HeCKBO3Hble BKIOYMEHUSA UenecoobpasHo pacnonaratb 6nvke K Tenrnow
CTOPOHE OrpaKaeHus;

- B CKBO3HbIX, [MaBHbIM 00Opa3oM, MeTannM4ecKux BKIOYeHusX (mpodmnsix,
CTEPXHSX, BonTax, OKOHHbIX pamax) uenecoobpasHo npedycmaTpuBaTb BCTaBKU
(paspbiBbl  MOCTMKOB ~ xoroga) M3  MaTepuarnoB € KO3I(ULMEHTOM
TennonposogHocTU He Boliwwe 0,35 BT/(m-°C).

4.3 Pacuer npuBeAeHHOro ConpoTMBreHuUsi Tennonepepaye
HEOAHOPOAHbIX OrpaXaarwowWwux KOHCTPYKUMKU C Y4EeTOM JIMHEWHbIX W
TOYEYHbIX TENNOTeXHUYE CKUX OAHOPOAHOCTEN

4.3.1 Pac4yeT npuBeOEHHOro COMNPOTUBIIEHNUS Tenrnonepegadye Cc  y4eTom
FIMHEMHBbIX W TOYEYHbIX TEMMOTEXHUYECKMX HEOOLHOPOAHOCTEN MOXeT ObITb
NCMONMb30BaH 4519 MHXEHEPHbIX pacyeTOB U OLEHKN NPUBELEHHOrO0 COMPOTUBIIEHUS
Tennonepegaye KOHCTPYKLMN NPU COCTaBMEHUN IHEPreTMYeCcKoro nacnopra.

PesynbTaThl pacyeta no JaHHOMY MeTody He MOryT OblTb MCNOSb30BaHbl 4115
cepTudmKkaumm CTPOUTENbHBLIX  KOHCTPYKUMA U MpU  SKCNEepUMEHTasbHbIX
nccrefoBaHnsx.

43.2 Tlpy HanMuum B KOHCTPYKLUMM TEnroTEXHUYECKUX HeOO4HOpOoOHOCTEN
FIMHENHOrO (CTbIKK, YIIbl, MPUMbIKAHUSA BHYTPEHHUX OrpaxgeHuin, OTKOChl 1 Ap.) u
TO4YevyHoro Tuna (rMbKkme CTepXHEBble CBA3W, LWMNOHKWM WM Ap.) NpUBELEHHOE

COMPOTVBNEHME Tenrnonepeaaye KOHCTPYKLMM paccuuTbiBaeMoro dparmeHTa &

m<-°C/BT, onpegenseTcs no gopmyne



Ro =Z AN Z AT Ry +Z Lw; +Zk',j‘-!;:f{;c : (4.2)
! 1 J

roe A_! - MNoLwaab KOHCTPYKUWUK i -ro BUAa B paccMaTpuBaemMom cbparmeHTe, M2 ;

L; - NpoTskeHHOCTb BCEX CTHIKOB i -T0 BUAA B pacCMaTpyBaeMoM dparMeHTe,
M,

Ny - uMcno TOYeYHbIX TENNOTEXHUYECKMX HeogHOopoaHOCTEeW & -ro Buaa B
paccMaTtpuBaeMomMm pparMeHTe, LUT.;

Ra; - compoTuBreHne TensonepeaadYe OAHOPOLHOM YaCTW KOHCTPYKLMM i -T0
Buaga, M2 -°C/BT;

¥ ; - AOMOMHUTErbHbIE yAerbHbIE NIMHENHbIE NOTepu TEMmoThbl Yepes CTbIK -
ro Buga, Bt/(m-°C);
K, - pononHuTenbHble yOenbHble MOTepu TEMMoTbl Yepe3 TOYEYHYH

TENNOTEXHNYECKYH HEOAHOPOAHOCTL i -ro Buaa, B1/°C.
ConpoTtuBreHne  Tennonepegade  O4HOPOAHOM  YacTu KOHCTPYKLMK
(3anonHeHna) i -ro BuOa onpegensieTcs aKcnepumeHTanbHo Nmbo pacyeToMm Mo

dopmyne (4.13).
4.3.3 [lononHutenbHble yaernbHble NMHENHbIE TEMMONOTepPU Yepes CTbIK Mexay

KOHCTpYKUMAMKM ¥ ;, BT/(M-°C), onpeaenalnTca Ha OCHOBE pacyeTa [ABYXMEPHOro
TemMrnepaTypHOro nosisi CTbika KOHCTPYKL MW NO hopMyre

L E‘jS: Mg ~Lap), (4.3)

rae iy - pacyeTHas Temnepatypa Bo3gyxa CO CTOPOHbI BHYTPEHHEN NOBEPXHOCTU
KOHCTpyKLun, °C;

fy - pPacyeTHas TemnepaTypa Bo3dyXxa CO CTOPOHbl HAapPYHOW MOBEPXHOCTU
KOHCTpyKLuun, °C;

I .
ALY - pononHUTEnbHble MOTepu TenroTbl  4Yepe3  CTbIK j-ro  BWAA,
NPVXOASILLMECS Ha OAMH MOTOHHLIN METpP CTbika, BT/M, onpeaensemMbie no dopmyrne

AQF =07 -0 0, (4.4)

I :
roe QJ- - noTtepu TenmnoTbl Yepe3 CTbIK j-ro BuAa, NPUXOASILLMECS HA OAWH
MOrOHHbIN METP CTblKa, ABMAIOLLMECSH pPe3ynbTaToM pacyeTa TemrnepaTypHOro nosns,
Bt/m;
Qﬂ, Qﬂ - NOoTepu TensnoTbl 4epe3 y4yacTOK OAHOPOAHOro 3anosfiHEHWUS,

BOLLEALLMA B pacyeTHy obrnacTb Npu pacyeTe TEMNEPATYpPHOro Nonsi CTbika i -ro
Buaa, B1/m, onpeaensaembie no dopmynam:

le = [Cfpmt ~ Lo ) fRn,jl 'f]ﬂjli (4.5)



QJ'E = [(fome ~ fams ) -"IRDJE ""?]Ajj, (4.6)

roel - MPOTSXKEHHOCTb pacyeTHoM ob6rnactTu npu pacyete ABYXMEPHOrO
TemnepaTypHOro Morisi B HanpaBneHuW, NeprneHaMKyrnsapHOM K CeYeHuto, paBHas 1
M;

ﬁﬂ, ﬂj - nrowaAb OAHOPOAHbLIX 3arofHEHWI, BOLLEALMX B PaCYETHYHO

obrnactb npu pacyeTe TemnepaTypHoro nons, m<. lMpu 3TOM cymMmMa BenMYuH

Ay + A3 paBHa nnowlaam pacueTHoi oGnacTu Mpu pacyeTe TeMmnepaTypHoro
nons;

Ryj1, Fojaz - compoTuBrnenus Tenmonepepade 1-r0 U 2-r0 y4acTKOB,

0bpasyrolmx CTIK dparmeHTa, M2 -°C/BT.

4.3.4 [lononHutenbHble NOTEPU TEMNSIOTbl Yepe3 TOYEYHY TEenSIoTEXHUYECKYHO

HeodHOpPOOHOCTbL £ -ro Buaa £, BT/°C, onpenensaloT no pesynstatam pacyeTa
TPEXMEPHOrO TEMMEepaTypHOro Momnsi  y4acTka KOHCTPYKUMKW, COAepallero
TOYEYHYI0 TEMMOTEXHNYECKYK HEOQHOPOAHOCTL MO dopmyrie

Ky =205 e ~tay ), (4.7)

roe Ay - [OonomHuTenbHble  TennonoTepu  TEennoTbl  4Yepe3  ToYe4dHYHo
TENNOTEXHNYECKYH HEOAHOPOAHOCTL & -ro Buaa, BT, onpeaensemsle no gopmyne

AQy = Oy — G (4.8)

roe Qj: - NOTepun TensoTbl Yepeal y3er, cogepxawmmn TOYEYHYIO TENJIoTEXHNYECKYHO

HEOAHOPOAHOCTL i -ro BUAa, SABNSAIOLLMECS pe3ynbTaToOM pacyeTa TeMMepaTypHOro
nons, BT;

(v - noTepy TenmnoTbl 4Yepe3 TOT e Yy3eNl, He COAEpPXalMil TOYeYHYHo

TENNOTEXHUYECKYI0O  HEOOHOPOAHOCTb 4 -T0 BuAa, SBNSIOLMECSH pe3yribTaTom
pacueTa TemnepaTypHoro nons, BT.

4.3.5 PesynbtaTtoM pacyeTta TemMrnepaTypHOro nosis y3na KOHCTPYKLUKN ABSeTcA
pacnpegeneHve Temnepatyp B CEYEeHUMM y3ra, B TOM YMCfle MO BHYTPEHHEN U
HapYy>HOW NOBEepPXHOCTAM. [MOTOK TennoTbl Yepe3 BHYTPEHHIOK MOBEPXHOCTb Yy3na

(s , BT, ONpenensioT no chopmyne

e = Oipg * Linr o ~ T ) (4.9)

MoTOK TENNOTbl Yepes HapyxHyl MOBEPXHOCTb Yyana ., BT, onpegenstor no
doopmyre



= otgp i e = Tame ), (4.10)

roe ime, i - pacyeTHas TemnepaTypa BO3[yxa Y BHYTPEHHEW W HapyHOM
NOBEPXHOCTEN y3ria orpaxaatoLleit KOHCTpyKLmu, °C;

Tiwf » Tap - OCPEOHEHHasa No nrowaan Temnepatypa BHYTPEHHEN N HaPY>KHOM
NMOBEPXHOCTEN y3ria orpaxkaaroLen KOHCTPYKLIUM COOTBETCTBEHHO, °C;

s, Ol - KOIAPMUMEHT TennooTgaynm BHYTPEHHEN W HapYXHOW
NOBEPXHOCTEN Y3ria KOHCTPYKL MM COOTBETCTBEHHO, BT/M<-°C;
Ay, Agy - NNOWAAM BHYTPEHHEN W HapYyXHOW MOBEPXHOCTEW y3rna

orpakaatoLLiet KOHCTPYKLIMM COOTBETCTBEHHO, M < .

MpviMep onpeaeneHust &, cparMeHTa orpaxaatoLLeii KOHCTPYKLUKN MO dhopmyre
(4.2) npvBeneH B NpunoxeHun A.

44 TennotexHU4ecKkue pacyeTbl HaPYXHbIX CTeH C Yy4eToM
Koad huumeHTa TeNNOTEXHUYE CKOU OAHOPOAHOCTU

441 TpuBegeHHoe COMPOTVBREHWE Tenrnonepegave & COBOKYIMHOCTU
HaPYXHbIX OrpadkOeHU U BCEeW orpaxaaroLlen KOHCTPYKL MKW, pacCYUTbIBAEeMOM Mo
ee (pparmeHTam, cnegyet onpeaensTb nNo opmyne

B =4/ R (4.11)
=1

rone A;, R;,i - nrowaan oTAensHOro Buaa orpaxaartollen KOHCTpyKUuMM dpacaga

30aHMSA UM i -TO Y4acTKa XapakTEepPHOW YacTu orpadkaatolleit KOHCTPYKLUM, M2, 1

ero npvBeaeHHoe CoNPOTUBIIEHNE Tennonepeaaye CooTBETCTBEHHO, M 2 -°C/BT;
A - obuwasa nnowanb dacaga unm orpaxgaroLlen KOHCTPYKL MKW, paBHasi cymme

nroLaaen oTaenbHbIX y4acTKoB, M= ;
# - YUCNO y4acTKoB hacaga UM OrpakaaroLleit KOHCTPYKLMN C pasfMyHbIM
NpvBeAEHHbIM COMPOTUBIIEHMEM TENNonepeaaye.

MpuBeneHHOe COMpOTMBNEHME Tennonepeaaye £, AN HapykHbIX CTeH
cnegyet paccuuTbiBaTh ANs dpacaga 3gaHus nnbo Ans 0gHOro MPOMEXYTOYHOrO
3Taxa C y4eToM OTKOCOB npoemoB 6e3 yveTa ux 3anonHeHun no cdopmyne (4.1) ¢
NMPOBEPKOW YCMOBUA Ha HeBbINadeHWe KoHAeHcaTa Ha YyyacTkax B 30Hax
TEeNnoNpoBOAHbLIX BKMOYEHW. Takxe crieqyeT pacCyuTbiBaTb [MyxXve HapyXHble
ABepu.



442 [Ona TennoTexHMYeCKM HEeOOQHOPOOHbIX HaPYXHbIX OrpaxgaroLmx
KOHCTPYKLUIW, cogepxawmx yribl, NpOeMbl, COeAUHUTENbHbIE 3NIEMEHTbI Mexay
HapYXHbIMWU  OBNMUOBOYHBIMKU  crioaMn  (pebpa, LUNOHKKW, CTepXHEeBble CBA3N),
CKBO3HblE M  HECKBO3Hble  TEensionpoOBOAHbIE  BKIMOYEHWUS,  BbIMOSHSAKOT
TENNOTEXHNYECKUA pacyeT BbIOPaHHbIX KOHCTPYKTMBHBIX PELLUEHUWA Ha OCHOBE
pacyeTa TemnepaTypHbIX MNofen, B pesyrbrate 4Yero onpeaensitoT KoadmuneHT
TEnnoTEXHNYECKON OAHOPOAHOCTU » OrpaXaatoLlen KOHCTPYKLUK.

MpuBeOeHHOE  COMPOTUBMEHME  Orpax{ialolleil  KOHCTPYKLMM &L MOXHO
onpeaensitb No dopmyne

Rl =R, 'r (4.12)

roe £, - yCrioBHOe COMPOTMBIEHWE Tenrornepenadye OOHOPOAHOW orpakaaroLueit

KOHCTPYKLMK, onpeaensemoe no gopmyrne (4.13), m2-°C/BT;

# -  KOO(MUMEHT  TEennoTeXHUYECKOM OLHOPOAHOCTM  orpaxaaroLlen
KOHCTPYKLUK, YYUTbIBAIOWLMIA BIMSAHME CTbIKOB, OTKOCOB NPOEMOB, 06pamnisioLwmx
pebep, MbKKx cBA3en 1 Apyryx TEMNNONPOBOAHBLIX BKIHOYEHWN (CM. Tabnuuy 1).
Tabrmmua 1 - KoaddmumeHTbl TENNoTEXHNYECKOM OO4HOPOAHOCTU OrpaxaaroLlen
KOHCTPYKUMM #, YYUTbIBAKOLLME BIIMSHWE CTbIKOB, obpamnsaowmx pebep n apyrmx
TENnsoNPOBOAHbLIX BKIMOYEHWUI, 419 OCHOBHbIX Hanboree pacnpocTpaHeHHbIX BUO0B
Hapy>XHbIX CTEH N UCMNOMb3yeMbIX MaTepuarnos



Bua cTeH n ncnonb3oBaHHbIE mMaTtepuarsbl

KoadhdomumeHT

3 ogHOCNOMHbBIX NEerkobeToHHbIX NaHenemn

N3  TpexcrnomHbiX >kene3obeToHHbIX naHenem ¢
3pEKTUBHBIM yTENNUTENEM U TMOKUMU CBA3SMMU

N3  TpexcromHbiX >kerne3obeTOHHbIX MaHenenm ¢
3OEKTMBHBIM  yTENNUTENEM U Xene306eTOHHbIMN
LUNOHKaMM unn pedpammn n3 kepamamtobeToHa

N3  TpexcromHbiX >kerne3obeTOHHbIX MaHenem ¢
3OEKTMBHBIM  YTENNUTENEM U Xene300eToHHbIMN
pebpamu

N3 TpexcrnomHbiXx naHenem Ha OCHOBE [pEeBECUHbI,
acbecTouemMeHTa M OpYyrMX FMCTOBbIX MaTepuarioB C
3()peKTMBHBIM yTenmMTenemMm npu MNOonmMcToBonM cOopke
npu WMpUHe naHernen 6 n 12 m 6e3 kapkaca

N3  TpexcriomHbiXx  MeTarmMyeckux  naHenem c
yTennurtenem m3 neHonnacta 6e3 obpamneHui B 30He
CTblKa

N3  TpexcromHbiXx  MeTarmMyeckux  naHenem ¢
yTennurenem u3 neHonnacta ¢ obpamrneHvem B 30He
CTblKa

N3 TPEXCIOMHbIX MeTannmM4ecKkux naHenemn c
yTennurenem n3 MuUHepanbHOM BaTbl C pasfiMyHbIM Kap
Kacom

N3 TpexcrnomHbix acOecTOLEMEHTHbIX MaHenen c
MUHepanoBaTHbIM yTeNMTENeM C pasfnMyHbIM KapKacom

dacagHble CUCTEMbI C S(b(*)eKTI/IBHbIM yrennurtenem u
TOHKMM Hapy>XHbIM LUTYKaTYPHbIM CJ10EM

0,85-0,90

0,75-0,85

0,70-0,80

0,50-0,65

0,90-0,95

0,85-0,95

0,65-0,80

0,55-0,85

0,50-0,75

0,85-0,92




HaBecHble pacagHble cuctembl C  addekTmBHbIM || 0,65-0,75
yrennmtenem u obnmMUOBOYHBIM CIIOEM Ha OTHOCE,
00pasyloLLMM BEHTUIMPYEMYIO BO3AYLUHYHO NMPOCIONKY

4.4.3 YcrnoBHOe conpoTuBrieHVe Tenmnonepeaade £, m<-°C/BT, ogHOpOAHOW
WM MHOTOCSTOMHOW OrpaXgatolen KOHCTPYKLUM C O4HOPOOHLIMW CHOSIMUA U
orpaxgaroLwen KOHCTPYKLMM B yaaneHum OT TEMNOTEXHUYECKMX HEOQHOPOOHOCTEN
He MeHee YeM Ha [Be TOmNUWHbI orpa)garoLen KOHCTPYKLUK cneayeT onpenensite

no dopmyre

Reoo=Ry+ Rtk (4.13)

roe Ry =1l oy, ope - KO3(PUUMEHT TennoobmeHa BHYTPEHHel MoBEepXHOCTU
orpakaaroLLMX KOHCTPYKLUMiA, BT/(M2-°C), NpUHMMaeMblii ANst CTEH paBHbIM 8,7, And
okoH 8,0 BT/(m2-°C);

B =10,y oy - KO3(UMUMEHT TernnoobmeHa HapyXHOW MOBEPXHOCTU

orpaxkgalolmX KOHCTPYKUMA AnA ycrnoBwuid xomogHoro nepuwoda, B1/(m2-°C),
NPUHUMaEMbIN A9 HAaPYXHbIX CTEH paBHbIM 23, ANs CTeH, BbIXxoaauwmx B Gonee

XOnoAHble nomelleHus, - 6 Bt/(m2-°C);
K - TepMmnyeckoe COMPOTUBIIEHWE OAHO- UM MHOTOCOMHON orpaaaroLLen
KOHCTpyKUMK, (M<-°C)/BT.

4.4.4 Tpn HanMyuu B orpaxxgaroLlen KOHCTPYKLUA NPOCTIONKKU, BEHTUNMPYEMOK
HapY>XHbIM BO3YyXOM:

a) CJlon  KOHCTPYKUWWU, PacCroJioXeHHbIE MeXay BO3ﬂyLUHOI7I I'IpOCJ'IOI7IKOI7I n
Hapy)KHOIZ NOBEPXHOCTbLHO, B TEMNJIOTEXHNYECKOM pacyHeTe He YHUTbIBaloT,

6) Ha MNOBEPXHOCTU KOHCTPYKLMUM, OOpalLeHHON B CTOPOHY BEHTUNMMPYEMON

Hapy>XHbIM BO34YyXOM MPOCIIONKN, KOIULMEHT TennooThaun &, NPUHUMAKOT
paBHbIM 10,8 BT/(M2-°C).

4.4.5 YcnoBHoe TEPMUYECKOE COMPOTUBIIEHNE Orpaxaatoleit KOHCTPYKUMN £,

m<-°C/BT, ¢ nocrnefgoBaTtenbHO PacrnosioXeHHbIMY O4HOPOAHBIMM CrOAIMU creayeT
onpeaensiTb kKak CyMMy TEPMUYECKNX CONPOTMBNEHUIA OTAENbHBIX CIOEB

Rp =R +Ry+ . + R, + R, (4.14)

roe Ry, Ry, .., Ry - TepMuyeckue COMPOTMBIIEHWUS OTAEMbHLIX CIIOEB
orpakaaroLLein KOHCTpyKuumM, M2 -°C/BT, onpegensiemblie no copmyne (4.15);

K,; - Tepmuyeckoe COMPOTMBIIEHVME 3aMKHYTOM BO3AYLIHOM MPOCIIONKN,
npuHMMaemoe no tabnuue 2.
Tabnuua 2 - Tepmmyeckoe CONPOTUBIIEHNE 3aMKHYTbIX BO34YLUHbIX MPOCIIOEK



Tonuyra TepMunyeckoe ConpoTUBIEHUE 3aMKHYTOW BO34YLUHOW MPOCIIONKK, &~ M
BO3AYLLHON p p yT ay p y gl
npocnoiikn, || <-°C/BT
M
rOPM30OHTanbHOM npu NOTOKE || ropn3oHTanbHOM npu noToke
TennoThl CHU3y BBEPX N || TENNOTbl CBEPXY BHU3
BepTUKaNbHOWN
npv Temnepartype BO3ayxa B Npocrionke
NOSIOXMTENBLHOW || oTpuUaTenbHOW || NOSIOKUTENBHOM || OTpULaTeNbHON
0,01 0,13 0,15 0,14 0,15
0,02 0,14 0,15 0,15 0,19
0,03 0,14 0,16 0,16 0,21
0,05 0,14 0,17 0,17 0,22
0,1 0,15 0,18 0,18 0,23
0,15 0,15 0,18 0,19 0,24
0,2-0,3 0,15 0,19 0,19 0,24
Mpumevarnne - [py HamMumMM Ha OAHOW WM 0Benx MNOBEPXHOCTHAX BO3AYLUHOW
NPOCIOMKN TensiooTpaxaroLen anoMMHMEBON dOrfbrM TepMUYecKoe COrnpoTUBIEHNE
cregyeT yBenuymBaTth B ABa pasa.

446 Tepwmuyeckoe conpotuBrneHue X, m2-°C/BT, oOHOpOOHOro Cros
MHOIOCSIONHOM OrpaXkgatoLlent KOHCTPYKLMK, a Takke OOHOCIONHOW OrpaxgatoLLen
KOHCTPYKLIMK criegyeT onpeaensaTb no gopmyne

R=58In, (4.15)



roe & - TONWMHa cros, M;

A - pacyeTHbIN KO3hdMUMEHT TENNONPOBOAHOCTN MaTepuana crnos, Bt/(m-°C),
NPYHUMaeMbI COrnacHo npunoxenuto [ [2].

4.4.7 KoahdmumMeHTbl TENSIOTEXHUHECKOW OAHOPOAHOCTU # 30H HApPYXHbIX CTEH
CO CKBO3HbIMW 1 HECKBO3HbBIMW TEMSIONPOBOAHBIMU BKIIHOYEHUAMU (CM. PUCYHOK B.1
npunoxeHust B), nonydyeHHble HA OCHOBE KOMMbLIOTEPHOro pacyeTa OBYXMEpPHbIX
TemnepaTypHbIX NOfien, cregyeT onpeaensTb no gopmyre

-1
m
P= |1 U ATRET 1R, DaLiks | (4.16)
=1

rae A - no coopmyne (4.16);
# - YMCIIO TEeNNONPOBOAHbLIX BKITFOYEHUA KOHCTPYKLM;

@;, L - lIMpUHA M AnuHA i -ro TenmnonpPoOBOAHOMO BKMOYEHUSI COOTBETCTBEHHO,
M;

ki - KO3(pUMLIMEHT, 3aBUCALLMI OT TWNAa i-ro TENnonpOBOAHOMO BKIMOYEHUS,
NPYHUMaEMbIA AN HEMETaNMIMYECKNX TENsonpoBOAHbIX BKMOYEHWA NO Tabnvue

6.1 npunoxenuna b.
[na meTannmyecknx TennonpoBOAHbIX BKIKOYEHWI No hopmyne

by =1+ 087 1Oy RET, (4.17)

roe @; - KO3IUUMEHT, 3aBUCALMW OT TuUna TensiornpoBOAHOIO BKITHOYEHMS,
npuHMMaembIn no Tabnumue 6.1 npunoxenns b;

d;, Ay - TOMUMHA, M, U KoaddMUMeHT TennonposogHocTn, BT/M<Z-°C,
yTennuTens i -ro ydacTka orpaxaaroLlen KOHCTPYKL MU COOTBETCTBEHHO;
R, Réﬁ” - COMpPOTUBIEHUE Tenronepeaade orpaxaatolen KOHCTPYKLuK, M 2
°C/BT, B MecCTax i-ro TEennonpoBOOHOMO BKMOYEHUST WU BHE 3TOrO0 MecTa
COOTBETCTBEHHO, onpegensiemoe rno gopmyrne (4.13).

Mpumep onpegenenust &, no dopmynam (4.16) u (4.17) npvBeneH B
npunoxexHuu b.

448 [ns TpexcrorHbIX >Xene3o0eTOHHbIX Orpaxgarwmx KOHCTPYKLUUA C
9(hPEeKTMBHBIM yTENNUTENEM Ha MOKUX METANNIMYECKNX CBA3SX, Kene300eTOHHbIX
LUMOHKAX, CKBO3HbIX W MEpPeKkpecTHbIX pebpax KoaULMEHT TennoTexHU4YecKom
OLHOPOOHOCTU » CregyeT onpenenaTb no gopmyre

-1

s 1+(1fﬂ)i(&-ﬂ-) , (4.18)
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rae A, # - no dopmyne (4.16);

A, F - nnowagb 30HbI BIMAHUA, MZ, U KO3(MOULMEHT BAUAHMSA i-TO
TENsonNpPOBOAHOrO BKIOYEHUS, onpeaensemMbli Ans OTAENbHbIX 3fIEMEHTOB MO
Tabnmue B.2 npunoxenus B.

Mnowaab 1":]1 30Hbl BIMAHUA i -r0 TENSIONPOBOAHONO BKMOYEHUA NMpu TOMWUHE

naHenun &, onpeaenseTtcs no gopmynam:

a) ANsi CTbIKOB ASIMHON £, M:

A =18, (4.19)

6) OnAa  TOPU3OHTallbHbIX W BepTUKalribHbIX OKOHHbIX OTKOCOB OnMHON

COOTBETCTBEHHO {{, {3, M

A =28, Gy + 1) +wd (4.20)

B) ANS TensionpoBOAHbIX BKIIOYEHUN MPSMOYFONbHOMO CEYEHUS LUMPUHON 5 W
BbICOTON &, M

A =lat 28, )(b+28,); (4.21)

r) 4na TEeNNONPOBOAHBLIX BKIMIOYEHUA TuUna "rbkmnx ceasen” (pacnopKu-LUNMbKN,
PacnopKN-CTEPXHN 1 Np.)

A =452 (4.22)

Mpumep onpenenenus R TPexXCronHoi eresoBeTOHHOM MaHenM Ha rmBKux
CBS3AX NPVBEAEH B NPUIOXeHn B.

NMpunoxeHue A (pekomeHayemoe). PacyeTt
npuBegeHHOro ConpoTUBIEeHUNA
Tenrnonepepaye Ha npumMmepe pparMeHTa
HaBecHou hacagHou cuctembl (HOPC) c
ucnornb3oBaHuem dopmynbi (4.2)

Mpunoxexue A
(pexomeHgyemoe)



A1 H®C yctaHaBnMBalT Ha CTeHbl 34aHUS, BbINOMHEHHONO MO KapKaCHOM
cxeme. CTeHOBbIE MPOEMbl HApPYXHbIX CTEH 3amnoSIHAT KUPMNUYHOM KragKou U3
MOSIHOTESIOro KMpnuya ToNwMHON B oguH kupnud. BeicoTa aTtaxa (oT nona o nosa)
3300 mm. TonuwmHa nepekpbltus 200 mm. [Mog nepekpbiTUEM NPOXOAUT
xenesobeToHHas 6anka BbicoTon 400 Mm.

Ha Hecywme crnon cTeHbl (KMpnuyHasa Knagka, xene3obeToH) KpensaT HaBeCHYH
dacagHyl0 cuctemy, npeacTaBnsawyrd cobon  MuHeparnoBaTHble  MIUTHI,
dmKCMpyeMble Ha Hapy>XHOM MOBEPXHOCTU HECYLLEN YacTW CTEHbl TapenbyaTbiMu
arbenamn. 3amUTHbIM CroeM yTennmMTensa SABNSEeTCA TOHKUA LUTYKaTypHbIN Crown
TonuwpMHOM 6 MM (Hanpumep, MNOMMMEPLIEMEHTHAs LUTyKaTypka, apMUMpOBaHHas
CTEKIIOCETKON N MMeloWas B CBOEM COCTaBe KOMMOHEHTbI, obecneymnBaroLme
XOPOLLYK NapOnNpPOHNLLAEMOCTb 3aLLMTHOIO Crios).

Y3en npuMblkaHUsa NepekpbITUA K Hapy>KHOM CTEHe npuBeaeH Ha pucyHke A.1.

PucyHok A.1 - Y3en npuMbIKaHUS HAPYXXHOMU CTEHbI K
MeXay3TaXHOMY NepeKpbITUIO

PucyHok A.1 - Y3en npuMblKaHus Hapy>KHOW CTEHbI K MEXOY3TaHOMY NepeKpbITUIO



Tak kak 6Ganka, COBMeELUEHHass C TOPLOM MEepPeKpbITUA, CcocTaBnseT
CYLLIECTBEHHYIO OS0 Nrowaam dacaga, To 3Ty YacTb dpacaga paccMaTpmBatoT Kak
CTeHy Aapyroro coctaBa. CymmapHas NpOTSKEHHOCTb TOPLIOB MEPEKPbITUA Ha
dacage paBHa 822 M. Takum obpasom, nowaab CTEeHbl C BHYTPEHHUM HECYLLMM

CMNoeM 13 MOHOMUTHOTO Xene3obeToHa 4 paBHa

A =822(0,2+0,4) =493 m2.

dacag cogepxut npoemMbl pasmepoM: 24002000 mm - 80 wr., 1200:< 2000 mm -
80 wr., 1200 1200 Mm - 24 wr. CymmapHas nnoLaib npoemos 611 M2,
Bbluntas us obuien nnowaan dacana (2740 m<) nnoliaab CTEHbI C HECYLLM

crnoem 13 xxenes3obeToHa 1 npoemMmoB, HaxoAum nJriolwab CTEHbI 4":12 C BHYTPEHHUM
cjioemM 13 KVIpI'IVNHOVI Knagku:

Ay =2740-493 -611=1636 m2.

CocTaB CTeHbl C BHYTPEHHUM CIOEM U3 xene3obeToHa (HauymHasa OT BHYTPEHHEN
NMOBEPXHOCTN):

- BHYTPEHHSIA  WWTyKaTypka  TONMUWHOM &y =20 MM,  KO3hdMLMEHT
TENNonpPoOBOAHOCTN MaTepuarna Ans pacyeTHbIX ycrnosuit b: *. =0,93 BT/(M-°C);

- MOHONUTHBIN  Xerne3obeToH TOMWMHOM &z =250 MM, KO3dPULIMEHT
TENnonpoBOAHOCTN MaTepuana Ansa pacyeTHbIX ycnoBuit b: *..5 = 2,04 B1/(m-°C);

- MuHeparoBsaTHble MIMTbl  TOMWMHON dprp =150 MM, KoadpdMLMeHT

TEnnonpoBOAHOCTM Martepuana Ana  pacyeTHolx ycnosun bB: Apqprp =0,045
B1/(m-°C);

- TOMLLMHA HAPY>KHOW LUTYKaTYpKN 6 MM.

ConpoTtuBrieHne  Tennonepegadye  OOHOPOOHOM  YaCTU  KOHCTPYKLMW,
onpegendemoe no gopmyrne (4.13), 4OMKHO ObITb PaBHO:

Ry =UE7+002/0%83+025/204+015/0045+1/23 =364 (m2-°C)/Br.

CocTaB CTeHbl C CaMOHECYLLMM CII0EM B BUAE KUPMUYHOMW KIaKu:

- BHYTPEHHSS  LWITyKaTypka  TOMUWMHOM &y =20 MM, KO3dpMLNEHT
TENNoNPOBOAHOCTN MaTepuana Ans pacyeTHbIX ycrnosuit b: *. =0,93 BT/(M-°C);

- Knagka n3 Kupnuya TonumHom &, =250 MM,  KoadhdmLUMeHT
TennonpoBoAHOCTM MaTepuana Ans pacyeTtHolx yernosun b: »,. =0,81 B1/(M-°C);

- MuHeparosaTHble MMMTbl  TOMWMHON dpprp =150 MM,  Ko3ahdMLMEHT

TEnnonpoBOoAHOCTM Martepuana Ana  pacyeTHblx ycnoBu bB: Apqpr =0,045
BT/(m-°C);
- TOMLMHA HAPY>KHOW LUTYKaTYpKN 6 MM.

ConpoTuerieHne Tennonepegade OOHOPOOHOW 4YacTU  KOHCTPYKUMKU Fg7,
onpegendaetcs no opmyne (4.13) n paBHo:

Ao =187 +002/093+025/081+0,15/0045+1/23 =352 (m2-°C)/BT.



[aHHbI dpacag cogepxuT cregyolme TensioTeEXHUYeCcKne HeoqHOPOOHOCTH:

- TapenbyaTtble aAwbeny Ansa KpenneHus yTennutens, B cpeaHem 8 wr./m2;
- OKOHHbIE OTKOCHb!.
[nsa kaxaoro Buaa CTeHbl 3T HEOAHOPOAHOCTM PacCUYUTLIBAKOT OTAENBHO.

Pacuet TemnepaTypHbIX nonen NpoBogaT Ans iy = noc 20 °C 1 £, = MUHYC
28 °C.

A2 Tapenbuartbie grobenun
PacueT TemnepaTypHOro nossi BbINOSHAKT B LUMMHOPUYECKUX KOOpAMHATaX.
PacueTHbin yyacTok 1 npegctaendetr cobon uumnmHap Auametpom 400 w
TonwuHom 426 mm. Ocb arobensa coBnagaeT C OCbHo BpaLLEHUS LUNMHAPa.

Mrowaab CTeHbl, BOLeALLAs B pacyYeTHbIN yyacTok, Ay =0,125 m<.

MNoTepu TennoTbl Yepes pacyeTHbI y4acTok ¢ Aobenem £y = 1,9 Br.
MoTepn TennoTbl Yyepe3 OAHOPOAHbLIA YY4ACTOK CTEHbl, pPaBHbIM MO MNSOLWAAN

pacyeTHOMY y4acTKy, (| PaBHbI:

(hy =[20-(-28)]/ 364 0,125 =165 Br.

,D,OI'IOJ'IHVITeJ'IbeIe noTepun TennoTbl Yepe3 ,EI,I-O6eJ'Ib COCTaBIAIOT:

A0 =0l -@ =19-1,65=025 Br.
YpenbHble noTepu TennoTbl Yepes atobenb onpenenstoTcsa no gopmyrne (4.7):
Ky =0,25/[20 - (-28)] = 0,0052 B1/°C.

PacueTHbln yd4acTok 2 npeactaBnser cobon uwnuHap auametpom 400 wm
TonuwuHon 426 mm. Ocb pawbena coBnagaeT C OCbH BpaLeHUs LunnHapa.

MNnowaab CTeHbl, BoLeALLas B pacyeTHbIN y4acTok: Ay =0,125 m 2,

MoTepn TeNnoTbl Yepe3 pacYETHbIN Y4aCTOK CTEHbI C Atobenem Qé =1,8 BT.
MoTepu TennoTbl Yepe3 OOHOPOAHbLIN Yy4aCTOK CTEeHbl, paBHbIM MO Mrowaan

pac4yeTHOMY y4acTKy, () paBHbI:
(4 =[20-(-28)]/3,82'0,125= 1,57 Br.
[ononHnTensHble NoTepu TENNOTLI Yepe3 Arobenb paBHbI:
A0k =gl - 0y =18-157 =0,23 B,
Y aenbHble notepu TeNNOThl Yepes Atobens onpegensatoT no dopmyrne (4.7):

£y = 0,23/[20 - (-28)] = 0,0048 BT/°C.



A.3 BepXHUN OKOHHbIN OTKOC (OCHOBaHMUE - CTeHbl U3 XeJe306eToHa)
PacueTHbI y4acTok pasmepom 426800 mm. Mnowaab CTeHbl C OCHOBaHWEM

13 xene3obeToHa, BoLleLwas B pacHeTHbIN y4acTok, 45 =0,532m=2.

MoTepun TennoTbl Yepe3 CTEHOBYIO KOHCTPYKLMIO, BOLLEALLYIO B Y3en QIL =12,0
BT.

MNMoTepn TennoTbl Yepes y4acTOK OAHOPOAHOW CTEHbI {Jj; OnpeaenstoTcs no
dopmyrie (4.5) 1 paBHbl:

(o =[20-(-28)]/ 3,640,552 =70 BT,

JononHuTenebHble NOTepy TENMOThLl Yepe3 BEPXHUA OTKOC &QI‘E onpenensawTcs
no gopmyrne (4.4) u paBHbl:

AQE =12,0-7,0=5,0 Br.

YaenbHble MMHenHbIe NoTepu TENoTbl Yepe3 BEePXHUA OTKOC 1y OnpedensiorT
no coopmyrne (4.3):

w1 =520~ (-28)] = 0,104 B1/(M-°C).

CymmapHyro NPOTAXEHHOCTb BCEX BEPXHUX OTKOCOB Ll onpependroT no
SKCMJMKau M OKOHHbIX NPOEMOB.

Li=2480+1280+12 24=317 m

A4 HwxHMA N OOKOBOM OKOHHble OTKOCbl (OCHOBaHME CTeHbl W3
KUPNUYHOWU KNnaaKun)

Pasmepbl pacyeTHoro yqactka 426:x 800 mm.

[Mnowaab CTeHbl C OCHOBaHMEM W3 Xene3obeToHa, Bolledlas B pacyeTHbIN

yqacTok, 4,5 =0,532 m2.

MoTepn TennoTbl Yepe3 CTEHOBYH KOHCTPYKLMIO, BOLLEALLYIO B y3€en, QE‘E =11,2
BT.

MoTepn TennoTbl 4Yepes y4acTOK OAHOPOLAHOM CTEHbI ()42 OMNpeaenstoT Mo
dopmyrie (4.6):

Oy =[20-(-28)]/3,82- 0,532 = 6,7 Br.

JononHnTensHble NoTepy TENNOTLI Yepe3 OTKOC ﬂer‘ onpeaensoT no dopmyne
(4.4):

AQF =112-67 =45 Br.

YaenbHble NWHEVHble NoTepu TEensoTbl Yepe3 OTKOC o OfnpeaenstoT no
dopmyne (4.3):

W =4.5020 - (~28)] = 0,094 BT/(m-°C).



CyMMapHyto MPOTAXEHHOCTb BCEX HWDKHUX 1 BOKOBbLIX OTKOCOB Lo OnpedensioT
MO SKCMMKAL UM OKOHHbIX MPOEMOB

Iy =(24+2 280+(1L2+2:2)80+(1,2+2:1,2)24 =1014 m.

MpuBeaeHHOE COMPOTMBIEHME Tenronepedade CTeHbl R, onpeaensioT Mo
dopmyne (4.2):

RI = (493 +1636) /(4937 3,64 + 1636/ 382 + 317 0,104 +1014 - 0,094 + 483 8- 0,0052 +
+ 16368 0,0045) = 2129135 + 33+ 85+ 205+ 63) = 2129/ 775 =275 {Mz “ CyBT.

[ona Bcex Tennonotepb 4Yepe3 pacCyMTaHHOE HapyxHOe orpaxgeHuve,
NpUXogsWAsaca Ha Yy4yacTKM CTeHbl MO rMagu, JIMHEeNHble W TOYeudHble
TensnoTeEXHNYECKe HEOQHOPOAHOCTH, NpuBeaeHa B Tabrmue A1,

Tabrmua A1 - PacnpegeneHve TennonoTepb MO BMAAM MHOFOCIIOVHbIX CTEH U
TEeNroTEXHNYECKUX HEOAHOPO4HOCTEN



arodenb
KMpnuyHoe
OCHOBaHue

AnemeHT "eomeTpuyeckasa TennoTexHnyeckas Bknag B

XapakTepucTuka XapakTepucTuka TEensioBble
notepu

OpHopogHas 5 17,4%

CTeHa c 493 m Rém =364 (m2

OCHOBaHMeM U3 ~C)Br

OeToHa

OpHopogHas 5 55,3%

cTeHa c 1636 m Ré’m =3,82 (M2

OCHOBaHMeM U3 ~C)Br

Kuprnuya

BepxHun otkoc 317 m ¥ =0,104 B1/(M-°C) 4,3%

HuxH1A ni 1014 m ¥ = 0,094 B1/(M-°C) 12,3%

©OKOBbIE OTKOCbI

Tapenb4yaTtbiin 3944 wr. ¥ =0,0052 B1/°C 2,6%

arodenb B

6eToHHOE

OCHOBaHue

Tapenb4yaTtbiin 13088 L. % =0,0048 B1/°C 8,1%

NMpunoxeHue b (pekomeHayemoe). PacyeTt
Ko3chppnUUEeHTOB TenJSIOTEXHNYECKOU
OAHOPOAHOCTU U NPUBEAEHHOrO
CONpOTUBNEHUSA Tennonepeaaye Ha npumepe
MeTarnsiIM4ecKux caHABMY-NaHeren ¢
3apPeKTUBHbIM yTennuTteriem ¢
ucnonb3oBaHuem dopmyn (4.16) u (4.17)

MpunoxeHve b
(pexomeHgyemoe)




PacuyeT koadhpmumeHTOB TEnnoTEXHUYECKON OOAHOPOAHOCTU # W MPUBELEHHOroO

COMpoTUBIEHNs  Tennonepenade &, Ha npumepe MeTanMYecKux CIHOBUY-
naHenen ¢ adeKTUBHbBIM yTENNMTENeM ¢ ucnonb3oBaHmem dopmyn (4.16) n (4.17)

OnpenensaoT NpYMBEOEHHOE COMPOTMBIIEHWE Tenronepedadye naHenn C
3(PPEKTUBHBIM ~ yTennMTenemM (NEHONOMMCTUPON) W CTanbHbIMM  OGLUMBKAMM
MPOMbILLIIEHHOTO 3aHUsI.

B.1 UcxoaHble aaHHbIe

Pasmep naHerm 6x2 M. KOHCTPYKTMBHblE U  TENroTEXHUYECKUe
XapaKkTepPUCTUKN NaHENW:

- TonwmHa cTanbHbiX o6wmBok 0,001 M, KOSJMUMEHT TEnnonpoBOAHOCTU

M =58 BT/(M-°C);
- TOMWMHA neHornormcTupornbHoro ytenmmtens 0,2 M,  KO3GULMEHT

TennonposogHocTn * =0,04 B1/(M-°C).

OTbopTOBKa NMCTOBOrO MaTepuana BAOMb MNPOTSPKEHHbIX CTOPOH MaHenu
npuBOAUT K 0Opa3oBaHWMIO TENnonpoOBOAHOrO BKOYeHUs Tuna lI6 (cMm. pucyHok
6.1), wmpnHon « = 0,002 m.

PucyHok B.1 - CxemMbl TennonpoBOoAHbIX BKIIIOYEHUU B
orpaxgarLwmx KOHCTPYKLUAX
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PucyHok B.1 - CxeMbl TENNONPOBOAHbBIX BKITOYEHMIA B OrpadKaatoLLMX KOHCTPYKLIUAX



Bb.2 Nopsaok pacyeTa

ConpoTuBreHNst  Tenrionepegade  BaanM  OT  BKIOYeHUs Ry n no

TEnnonpoBOAHOMY BKITOYEHMIO & :
REFH =187+ (2-0,001/58)+0,2/004 +1/23 =516 m2-°C/Br;

R,=T87+2(0001+0,2)/58+1/23=0,162 m2-°C/BT.

3HayeHne  ©e3pasmepHOro napameTpa  TEMMONPOBOLHOIO
onpegensaoT no Tabnmue b.2:

@Ay £ 8N = 0,002 55/00,2-0,04) =145

Mo Tabnuue B.2 no nHTepnonALuM onpeaensoT 3HaYeHNe @i :

p=043+[(0,665-0434,5]/10 = 0,536
KoadbdmumeHT &; onpenenstoT no dopmyrne (4.17):

by =1+0,536 03 f004- 00025163 = 52,54

BKJTHO4YEeHUA

KOS(b(*)I/ILI,I/IeHT TEnnoTEXHNYECKOMN OOHOPOAHOCTUN NaHENM pacCHYUTbIBAKOT MO

dopmyre (4.16):

r o= 1{1+[5164(12-0,1623]0,002- 6+ 52,94} = 0372 .

MpuBeaeHHOE conpoTMBIIEHME Tensonepeaade BulYMCNSAT no dopmyrne (4.12):

Rl =0372:516 =192 m2-°C/Br.

Tabrmua B.1 - OnpeneneHne koadduLneHTa &;



Cxema

TeNNONPOBORHOTO Mg P2 || KoadpdmumeHT &; npu afd (cM. pucyHok B.1)
BKIIOMEHNS MO
PUCYHKY B.1
0,1 0,2 0,4 0,6 0,8 1 1,5 2
I 2 1,02 || 1,01 || 1,01 || 1,01 || 1 1 1 1
5 1,16 || 1,11 || 1,07 || 1,05 || 1,04 || 1,03 || 1,02 || 1,01
10 1,33 || 1,25 || 1,15 || 11 1,08 || 1,06 || 1,04 || 1,03
30 1,63 || 1,47 || 1,27 || 1,18 || 1,14 || 1,11 || 1,07 || 1,05
[ 10-40 || 2,65 || 2,2 1,77 || 1,6 1,55 || - - -
[[ 0,25 2 1,02 || 1,01 || 1,01 || 1,01 || 1,01 || 1,01 || 1,01 || 1
M pwu
el é
5 1,12 || 1,08 || 1,05 || 1,04 || 1,03 || 1,03 || 1,02 || 1,01
10 1,18 || 1,13 || 1,07 || 1,05 || 1,04 || 1,04 || 1,03 || 1,02
30 1,21 || 1,16 || 1,1 1,07 || 1,05 || 1,04 || 1,03 || 1,02
0,5 2 1,05 || 1,04 || 1,03 || 1,02 || 1,01 || 1,02 || 1,01 || 1,01
5 1,28 || 1,21 || 1,43 || 1,09 || 1,07 || 1,06 || 1,04 || 1,03
10 1,42 || 1,34 || 1,22 || 1,14 || 1,11 | 1,09 || 1,07 || 1,05
30 1,62 || 1,49 || 1,3 1,19 || 1,14 || 1,12 || 1,09 || 1,06




0,75 2 1,06 || 1,04 || 1,03 || 1,02 || 1,02 || 1,01 |[ 1,01 || 1,01
5 1,25 || 1,2 1,14 || 11 1,08 || 1,07 || 1,05 || 1,03
10 1,83 || 1,42 || 1,25 || 1,16 || 1,12 || 1,11 || 1,08 || 1,05
30 1,85 || 1,65 || 1,38 || 1,24 || 1,18 || 1,15 || 1,11 || 1,08
Y, 0,25 2 1,03 || 1,02 || 1,02 || 1,01 || 1,01 || 1,01 || 1 1
M pwu
el é
5 1,12 || 1,10 || 1,07 || 1,05 || 1,04 || 1,03 || 1,02 || 1,01
10 1,2 1,16 || 11 1,07 || 1,06 || 1,05 || 1,03 || 1,02
30 1,28 || 1,22 || 1,14 || 1,09 || 1,07 || 1,06 || 1,04 || 1,03
0,5 2 1,07 || 1,05 || 1,04 || 1,03 || 1,02 || 1,02 || 1,01 || 1,01
5 1,32 || 1,25 || 1,17 || 1,13 || 1,1 1,08 || 1,06 || 1,04
10 1,54 || 1,42 || 1,27 || 1,19 || 1,14 || 1,12 || 1,09 || 1,06
30 1,79 || 1,61 || 1,38 || 1,26 || 1,19 || 1,16 || 1,12 || 1,08
0,75 2 1,07 || 1,05 || 1,04 || 1,03 || 1,02 || 1,02 || 1,01 || 1,01
5 1,36 || 1,28 || 1,18 || 1,14 || 1,11 || 1,09 || 1,07 || 1,05
10 1,64 || 1,51 || 1,33 || 1,23 || 1,18 || 1,15 || 1,11 || 1,08
30 2,05 || 1,82 || 1,5 1,33 || 1,25 || 1,21 || 1,16 || 1,11




MpymeyaHne - O603HaYeHNA NPUHATBI NO PUCYHKY B.1.

Tabrnuvuya b.2 - Onpegenenne koadduumeHTa ¥

Cxewma
ENTONPOBOAHONG 3HauyeHus koadpmuneHTa © npu @, ! & (cM. pucyHok B.1)
BKMIOYEHMST MO
PUCYHKY B.1
0,25 0,5 1 2 5 10 20 50 150
I 0,024 (| 0,041 || 0,066 || 0,093 || 0,121 || 0,137 || 0,147 || 0,155 | 0,19
16 - - - 0,09 0,231 || 0,43 0,665 || 1,254 || 2,491
] 0,25 0,016 || 0,02 0,023 (| 0,026 || 0,028 || 0,029 | 0,03 0,03 0,031
M pwn
cf
0,5 0,036 || 0,054 || 0,072 || 0,083 || 0,096 | 0,102 || 0,107 || 0,109 | 0,11
0,75 0,044 (| 0,066 || 0,095 || 0,122 || 0,146 || 0,161 || 0,168 || 0,178 || 0,194
Y/ 0,25 0,015 || 0,02 0,024 || 0,026 || 0,029 || 0,031 || 0,033 || 0,039 || 0,048
M pwu
cf
0,5 0,037 || 0,056 || 0,076 || 0,09 0,103 || 0,12 0,128 || 0,136 || 0,15
0,75 0,041 || 0,067 || 0,01 0,13 0,16 0,176 || 0,188 || 0,205 || 0,22

NMpunoxeHue B (pekomeHayemoe). PacyeTt
K03 PULMEHTOB TENNOTEXHNYECKON
OAHOPOAHOCTU U NPUBEAEHHOrOo
CONpOTUBNEHUSA Tennonepeaaye Ha npumepe
TPEXCIOUHbIX XXefne300eTOHHbLIX NaHesen ¢




3ahPeKTMBHbLIM yTennuresieM Ha rMMOKux
CBA3AX C ucnonb3oBaHuem popmynbl (4.18)

MpunoxeHve B
(pexomeHngyemoe)

PacueT koadhpmumeHToB TEnnoTEXHUYECKON OAHOPOAHOCTU # M MNPUBEAEHHOrO

COMpOTVBREHUs Tennonepenade &, Ha npumepe TPEXCHOMHbIX ene306eTOHHbIX
naHenen ¢ apeKTUBHLIM yTENNUTENEM Ha MMOKMX CBA3SX C MCMOMb30BaHMEM

dopmyrnbl (4.18)

OnpegensitoT npuBeneHHoOe COMNpOTMBIIEHME Tennonepenaye R.;
OLHOMOAYIbHOM TPEXCIIOMHON >Kene30b0EeTOHHOM naHenn Ha rMmbKMX CBA3AX C
OKOHHbIM NMPOEMOM KpYMHOMaHebHOoro xunoro goma cepum lll-133.

B.1 UcxoaHble faHHbIe

MaHens TonuwmHon 300 MM cCOOEpPXWUT  HapyXHbIM U BHYTPEHHUN
Xene3obeToHHbIe CIoM, KOTOpble COeaMHEHbI Mexay cobor AByMSA noaBeckamu (B
NPOCTEHKax), NOAKOCOM, PaCnoSIOXKEHHbIM B HUXKHEN 30HE MOAOKOHHOrO yyacTka, u
pacrnopkamu: 10 - y ropM3oHTasbHbIX CTBIKOB U 2 - B 30HE OKOHHOro otkoca (CM.
pUCyHOK B.1).

PucyHok B.1 - CxeMbl TennonpoBOAHbIX BKIIHOYEHUU B
orpaxgarLwmx KOHCTPYKLUAX
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BC - BepTukanbHbii CTbIK; ['C - ropnaoHTanbHbIN CThIK;

1 - pacnopku; 2 - netns; 3 - noaBecku; 4 - 6eToHHble yTonweHusa (& =75 Mm
BHYTPEHHEro »ene3obeToHHOro crnos); 5 - NoaKoc

PucyHok B.1 - CxeMbl TENSIONPOBOAHbIX BKIFOYEHMI B OrpaXKaatoLLmX KOHCTPYKLNAX

PacueTHble napameTpbl NaHenu npuBeaeHsl B Tabnmue B.1.
Tabnvua B.1




MaTepuan cnos TonwyHa cnosi, Mm
'DI:I’ }"'E’
kr/im || BT/(m-°C)
3
Boamm || B 30He || opusoH- || Beptu-
oT NOABECKWN || TanbHbIA || KanbHbIN
BKITtO- N neTnm CTbIK CTbIK
YyeHun
HapyxHbin 2500 || 2,04 65 65 65 65
»Kene3obeTOHHbIN
crnown
TennounsonaumoHHbin || 40 0,042 135 60 - -
crnown -
NEeHONOoNMCTMPON
MuHeparnoBaTtHble 150 0,047 - - 135 60
BKNaabILLN
BHyTpeHHWI 2500 || 2,04 100 175 100 175
»Kene3obeToHHbIN
crnown

B 30He nogBecok n netenb BHYTPEHHUN OETOHHLIN CIIOM UMEET YTOSLEHUS,
3aMeHsIloLIMe YacTb CIlos yTennmTens.

B.2 MNopspok pacyeTa

KOHCTpyKUMS  orpaxgeHusi  cogoepxut  cregylolme  TensonpoBOAHble
BKIMIOYEHUNA: TOPU3OHTamNbHble W BepTUKalbHble CTblKW, OKOHHble OTKOCHI,
YTOMWEHNS BHYTPEHHEro xenes3obeToHHOro crod u rmbkue cBA3M (NogBecKw,
NnoAKoc, pacnopku).

Ona onpepeneHvs kKoadpdmumMeHTa BIMSHUA OTAENbHbIX TEMSIONPOBOAHBLIX
BKIMOYEHUN npeaBapuTeNibHO paccuuTbiBaloT no dopmyrne (4.14) Tepmmnyeckue
COMPOTUBIIEHUS OTAENMbHbBIX Y4aCTKOB NaHenu:

- B 30H€E YTOSLEHUS BHYTPEHHErO Xene3obeToHHOro cros

Ry =0175/2,04+0,060/0,042 + 0,065/ 2,04 =1,546 m2-°C/Br;

- N0 rOPU3OHTarNbHOMY CTbIKY
Rﬁ] =01/2,04 +0135/0,047 + 0,065/ 204 = 2,95 m2-°C/Br;

- N0 BEPTMKANbHOMY CTbIKY




R}fn =017572,04 + 00670047 + 00657 2,04 =1334 »2.°C/BT;

- TepMn4eckKkoe conpoTuBIieHne naHenn sganv OoT TennonpoBOAHbIX BKITHOYEHUN

RE™ =01/2,04+0,135/ 0,042 +0,065/ 2,04 = 3295 m2-°C/BT;

- YCMOBHOE COMpoOTUBfieHME Tenrnonepedadye BAanmu OT  TensionpPoOBOAHbLIX
BKJTHOUYEHUN:

RE" =1/BT+3295+1/23=3453 m2-°C/Br.

Tak Kak naHenb umeet BEPTUKAllbHYyl0O OCb CUMMETPUN, TO oONnpeaeneHne
nocrnenyrLwmnx BenmymH npoBoaAT OJ1d NOJfIOBUHbI NaHENN.
BbluncnaioT nnowaab NonoBuHbI naHeny 6e3 y4yeTa npoemMa OKHa:

A, =0528 27 -148-151) = 2,66 m2,

TonuwmHa naHenn &,, =0,3 M.

BbluncnaoT nrnow@ab 30H BrMAHUS A; M KOIUUMEHT f; ONsS Kaxmoro
TENoNPOBOAHOMO BKMOYEHUSI NAHENN:
- 4N TOPU3OHTArbHOrO CThiKa:

Rﬁ! PRI =29503,295=0895.

Mo Tabrmue B.2 f; =0,1. Mnowaab 30HbI BRVUSIHUA BbIYUCNAOT MO hopMyre
(4.19):

A =052 125=0775 m<;

con

- ANs BEPTUKANbLHOrO CThIKa R;n f R =1,394/3,295=0,423.

Mo Tabrmue B.2 #; =0,375. MNMnowaab 30HbI BUSHUS BbIYUCTAOT Mo dopMyrne
(4.19):

A =0528=054 m<;

- ANsi OKOHHbIX OTKOCOB NpW &7 (MOMOBWHA TONLLMHBLI OKOHHOW Kopobki)=0,065
M 1 83, (paccTosiHme OT cepeamHbl TOSLLMHBI OKOHHOM KOPOBKWU 10 BHYTPEHHEe

nosepxHocT naHerm)=0,18 M, no Tabrmue B.2 f; =0,374. Mnowanb 30HbI
BIIUSIHUA MOSTOBMHBLI OKOHHOIO NMpoemMa C Y4€TOM YITIOBbIX Y4aCcTKOB BbIYUCISKOT MO

dopmyrne (4.20):

A = 0,92 03(1,53+156) +314 0,3%] = 1,069 m2:



- Ans GETOHHbIX YTOSLUEHWA BHYTPEHHEro >ene3o0eTOHHOro Criosi B 30He

noABeckn u netim npu K, i RE™ =1,546/3,295=0,469 no Tabrmue B.2 #; =0,78.
CyMMapHyI0 NoLaab 30HbI BIMSIHUSA YTOMLEHWUI NMOABECKMU U NETMM BbIMUCTISIKOT M0
dopmyne (4.21):

A = (06+2 030047 +01) +(0,2+0,3+ 01042 +03+0,075 =1,161 m2;

- AN NOABECKU (amMameTp cTepxHsA 8 MMm) no Tabrmue B.2 f; =0,16, nnowaab
30HbI BNINSIHUSA BbIYMCTIAOT MO doopmyne (4.21):

A =(013+0,3+0,143(0,4+2:0,3) =0,57 m2;

- Ana nogkoca (avameTtp cTepxHs 8 mm) no Tabnmue B.2 f; =0,16, nnowaab
30Hbl BIUSIHUSA BbIYUCTIAOT No copmyre (4.21):

A = (013+0,3)(0,22+ 03 +0,09) = 0,227 m2:

- ANS pacnopok (anameTp cTepxHa 4 mm) no Tabnmue B.2 f; =0,05.

Tabnmua B.2 - OnpeneneHne koadxpvuMeHTa BRUAHUS f; CTbIKOB U OKOHHbIX
OTKOCOB



Bug

KoadbdmumeHT BrivsHusa #;

TENnonpoBOAHOIO
BKITHOYEHMS
CTblkun npn || bes C NPUMbIKaHVEM BHYTPEHHUX
an':“:' fREM NPUMbIKaHWS orpaxaeHwil
BHYTPEHHMX
orpaxxgeHun
6e3 pebep || C pebpamu
TOSLLMHON, MM
10 20
1 n 6onee 0 0,03 0,07 0,12
0,9 0,005 0,1 0,14 0,17
0,8 0,01 0,13 0,17 0,19
0,7 0,02 0,2 0,24 0,26
0,6 0,03 0,27 0,31 0,34
0,5 0,04 0,33 0,38 0,41
0,4 0,05 0,39 0,45 0,48
0,3 0,06 0,45 0,52 0,55
OKOHHbI€ OTKOCbI bes pebep C pebpamu TonNLMHON, MM

Mpn &% /8,

10

20




0,2 0,45 0,58 0,67
0,3 0,41 0,54 0,62
0,4 0,35 0,47 0,55
0,5 0,29 0,41 0,48
0,6 0,23 0,34 0,41
0,7 0,17 0,28 0,35
0,8 0,11 0,21 0,28

I'Ip|/| onpeneneHnn cymmapHon nnowaan 30Hbl BIMAHUA NATU  PACMNOPOK
cnegyetr ydntbiBaTb, YTO LWWMPUHA 30HbI BIIMAHUA CO CTOPOHbI CTbiKa OorpaHn4eHa

Kpaem naHernv v pasHa 0,09 M. Mo dopmyne (4.22) onpeaensioT 3HavyeHve A;

A =5(0,3+0,3)(0,3+0,09) = 117 m2.

PaccuutbiBatoT » no dopmyne (4.18):

poElH1+[203,455 2,66)] = (0,584 0,375+ 0,75 0,1+1,069 0,574 +
+ 1161076+ 057 016+ 0227 0,16 +117 0,050} =071,

MpuBEOEHHOe COMpOTMBIIEHWE Tenronepeaade naHery &, BbIYUCHSIOT MO
dopmyne (4.12):

Rl =0713453=245 m2-°C/BT.

Tabmmua B.2.1 - Onpegenedve  KoaddwvMeHTa BNMSAHWA f;  YTONMLIEHWN
BHYTPEHHETO ene300eTOHHOro Crosa U MTMOKMX CBA3EN



Buag TennonpoBoAHOro BKIOYEHMS
A posoA KoadbdmumeHT BrvsHus f;

YTonLeHNe BHYTPEHHETO »ene306eTOHHOro Cost

npu R, | R

0,9 0,02
0,8 0,12
0,7 0,28
0,6 0,51
0,5 0,78

MMOKWe CBA3N ANaMeTPOM, MM

4 0,05
6 0,1

8 0,16
10 0,21
12 0,25
14 0,33
16 0,43

18 0,54




20 H 0,67

MpumeyvaHus:

1 B HacTosumx Tabrmuax npuBedeHbl 3HaueHus Ri o, Rﬁf”:', R,

TepMUYECKMEe COMpoTMBREHns, M<-°C/BT, naHenM BHe TEmnnonpoBOAHOIO
BKJIIOYEHUSA, FOPU3OHTANbHOrO (BEPTUKANbHOIO) CTblKa, YTOSLWEHWUS BHYTPEHHEro

Xene306eTOHHOrO Crosi COOTBETCTBEHHO, onpeaernsiembie no dopmyne (4.14); &'

M &, - paccTOsiHUA, M, OT MPOAONLHON OCU (CepeauHbl TOMLMHBI) OKOHHOWM
KOpOOGKM O ee Kpas 1 BHYTPEHHEN NOBEPXHOCTM NaHESN.

2 I'Ipome>|<yTqub|e 3Ha4YeHund criegyet onpenendrb I/IHTepI'IOJ'IFILI,I/IeIZ.
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