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1. MPRHUHUNLI TENJNOTEXHHYECKOro
NPOEKTHPOBAHHA OTPAKAAIOUWHX KOHCTPYKUHRA
3OAHHRA

1.1. HapyxHble cTeHH H3 MHOTOCJMOMHBIX KOHCTPYKUHA fBJAIOTCA
MepCneKTHBHBIMH CPAaBHHTEJNbHO C HAPYXHbIMH CTEHAMH H3 OAHOCJO-
HLIX M HMEIOT NPEHMYLECTBO B MOBLILIEHHH TEMJIO3AIUHTHLIX KayecTs
31aHHA- M CHHXeHHs Tenonotepb. HauGosbuinii 30¢PeKT B 3KOHOMHH
Ten/ja AOCTHraeTcsl MPH NPHMEHEHHH TPEXCAOHHLIX mNaHejeil Ha rHOKHX
CBAI3AX C OrpaKZaloOUHMH CJAOSAMH M3 JIErKOro KOHCTPYKTHBHOro Ge-
TOHA ¢ 3((OCKTHBHLIM YTEIJHTEIeM MeXAY HHMH.

1.2, B uneasix coxpaileHus noTepb Tenja B 3HMHHA NEePHOX K mWO-
CTyMJIeHHH Temjla B JIETHHA NEPHOA NpPH NPOEKTHPOBAHHH 31aHHA H
COOpYXXeHHH cJjelyeT NpefyCcMaTPHBATh:

HaUMEHBIUYI0 IJIOWIafb Orpa’kKAaiolHX CTEHOBHIX  KOHCTPYKIHA,
YTO BO3MOXHO NPH YBeJHYEHHH UIHPHHH 34aHHA 6e3 H3MeHeHHs NJo-
WajH, H HauMeHbllee KOJHYECTBO CONPSIKEHHN (CTHIKOB);

B pafioHax ¢ G6OJIbUIHM KOJHYECTBOM coJiHeuHbix aHedt (B IH u IV
KJIHMAaTH4YeCKUX 30HAX) OPHEHTALHIO TOPUOB 30aHHA IO BO3MOXHOCTH
Ha ceBep H IOr AJis NpeaynpexAeHHs neperpesa nomelleHus. llocTosH-
Hble COJIHUe3allHTHHe YCTpPOficTBa, pasMelilaeMble no ¢acaly 34aHuA,
AO/KHbH TPOEKTHPOBATLCA: MNPH OPHEHTauHH ¢acaga Ha IOT — [OPH-
30HTaNbHBIMH, Ha BOCTOK HJHM 3anaj — BePTHKAJbHHIMH, NPH JAPYrHX
OpHEHTaUHAX — KOMOHHHPOBAHHBIMH, COCTOSIMIHMH H3 TOPH30HTAJBHHIX
H BepTHKAJbHHX COJIHLE3aUIYTHbIX 3/IeMEHTOB,

NPOeKTHPOBAHHE NJOLIAAH CBETOBWX MPOEMOB B 3aBHCHMOCTH OT
Ha3yayeHHS NOMEUIeHHH, HeCyUIMX KOHCTPYKUHA 37aHHH, KJAHMaTHue-
ckux ocobGeHHOCTefl pa#ioHa, HO CTPOro B COOTBETCTBHH C CYIIECTBYIO-
IUHMH HOPMaMH, YCTAaHOBJIEHHBIMH AJ MPOEKTHPOBAHHA eCTECTBEHHOro
OCBellleHHA 3[aHHA; JIEHTOUHbLE OKOHHble NpOeMHl AONMYCKaeTcs MNpoeK-
THPOBaTh TOJILKO NpPH HaJHYHH TEXHHKO-3KOHOMHYECKOro OGOCHOBaMHA,

pauHOHaAbHOe MNpHMeHeHHe 3PGEKTHBHHX TeMJIOH3O0AALHOHHLX Ma-
TepHaJNOB NOJKHO GHITb ONpefeseHO PpacyeTOM B TeX C/AyvyasX, KOrga
HMeeTcs BO3MOXKHOCTb HCMOJIb30BAHHA HECKOJBKHX Pa3jIHYHLIX MaTepH-
anoB NpH HAMHYHH CHIPLEBLIX pPeCYpcoB B pPafiOHe CTPOMTENLCTBA HO-
BHIX HJH DEKOHCTPYKUHH JAefCTBYIOUIMX NPEANMPHATHA, H3roTaBJKBAIO-
U(HX Orpa)KjalolllHe KOHCTPYKUHH 3MaHHM,

BbiGop TenJIOH30JAUHOHHEIX MATEPHA/JOB H OnpefefeHHe TOMLIKHBL
HapYXHHX OrpaKJAeHHit cjefyeT MNPOH3IBOAHTb C YYETOM KaK €JHHO-
BPEMEHHBIX 3aTpaT, TaK H 3KCMJAYaTallHOHHWX pacxoJ0B Ha oOTOMmJe-
HHe,

Tpe6OBaHHA MO OTrPaHHYEHHIO BO3AYXONPOHHIAEMOCTH, YCTaHOB/IEH-
ubie B rnase CHull 11-3-79*, npupoaAT K HEOGXOAHMOCTH TLUATE/NbHO-
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ro yHNAOTHEHHS TNPHTBOPOB, tanblieB, NMepHMeTPa OKOHHBIX KOPOOOK B
6aJIKOHHHIX JABepeH,

1.3. Ilpn npoeKTHPOBaHHH 31aHHA M COODYXEHHA HeoGXOANMO
YUYHTHBATb YCJOBHSI SKCHNyaTallHH OrpaKJaloLIHX KOHCTPYKUHHA, 3aBH-
cAlllHe OT BJIAXXHOCTHOTO peXHMa MNOMEUIEHHII H 30H BJaXKHOCTH parfo-
Ha CTPOHTEJbLCTBA.

Pacuetnrie Ko3QHUHEHTH TENJIONPOBOAHOCTH H  TEIVIOYCBOEHHS
MaTepHaJIOB OrpaxKaarolllix KOHCTPYKUMf cjefyeT Ha3HayaTb NO pac-
YeTHHIM YCJOBHAM SKCIJAYaTalHH € YYeTOM BJIaXKHOCTHOH XapaKTepH-
CTHKH palioHa CTPOHTe/NbLCTBA, YCTaHaBauBaemoli mo npua. |1]*,
BJIaXXHOCTHOTO peXXHMa IHOMeLICHH]i, TNPHHNMaeMOro B COOTBETCTBHH
¢ n. 1.3, raape CHull 1I1-3-79*. PacuerHble yc0BHA 3KCIJyaTallHH
cleAyeT ompeaeasTth mo npua. [2].

1.4, Ha BnaXXHOCTHHR peXHM HapyXHHIX OrpaxjeHHi Gojbmoe
BJHSIHHE OKAa3HBAET NOPSAAOK PpacloJoXKeHHs c¢JoeB B HHX. llaa npe-
AYHpeXJeHHs TNepeyBJaXKHeHHS MaTepHa/loB PEeKOMeHAYyeTcs MaJjionapo-
TIpOHHLaeMble CJIOH pacnojaraTb y BHYTDeHHell NOBEPXHOCTH oOrpasie-
HHfl, a MaJoTenjonposoaHue G6ojiee nNapolpPOHHUAEMHE CJOH ~—Y Ha-
PYXHOfi €ro NMOBepXHOCTH.

1.5. Tlpun npoekTHpoBaHHH 3JaRHii H COODPYEHHHA cjelyeT npeay-
CMaTpHBaTh 3aLUHTY BHYTPeHHell H HapyXHOH MNOBepXHOCTell CTE€H OT
YBJaXXHEHHs] BCJEACTBHE:

BIHTEIBAHNA BHYTPb CTEHH, OCOGEHHO dYepe3 CTeHKH KOHCTPYKINH,
atMocdepHOli BJarH, CMauHBaollel ee HapYXKHYIO NMOBEPXHOCTD;

BNHTLIBAHHA BJArH, KOHAEHCHDYWOIeACA Ha BHYTPeHNed noBepxHo-
CTH Orpa){AeHus;

BO3MEACTBHA  BJard TNPOH3BOJACTBEHHHIX H XO3A/ACTBEHHO-GHTOBHX
NpouEecCoB;

BIHTHLIBAHHS TPYHTOBOI BJary.

1.6. Jns KOHCTPYKUHII CTeH, Hapy»Hasi 4acTb KOTOPbIX BHINOJHe-
Ha H3 BJarOEMKHX MaTepHajioB, cJeayeT NpelycMaTpHBaTh 3allUTy Ha-
PYXHOII ROBEPXHOCTH OT YBJaXKHeHHst aTMOcepHOR Bnaroil ycTpoficr-
BOM (aKTypHOro ¢J0fi, IITYKaTYPKH HAH OOGJHLOBKH, a TaKXe NyTeM
HaHeCeHHUs 3alHTHHX TFHAPOGOGHHX NOKPHTHI.

Jns cren noMewienHA ¢ BJAAXKHHIM H MOKDHIM PEXKHMOM He cJje-
AyeT npHMeHATb (Ge3 crmeuHasJbHOro OGOCHOBAaHHfA) CHJAHKATHBIA KHP-
NHY, MyCTOTejble KaMHH, JieTkKHe H siyeHcTHle GeTOHH, apeBecuHy, ¢ué-
POJIMT, a Takxe ApYrse BJaroCTORKHMe HJH HeBJArocTofikHe, HJH He-
6uocTofikHe (NS BHYTPEHHHX H HAPYXHBIX 4YacTefi CTeH), HJH HeAo-
CTaTOYHO MOpP@30CTOfiKHe (4Jf HapyXXHBIX dYacTeft CTeH) MaTepHaJhl.

1.7. HapyHble H BHYTPeHHHE CTeHH CJeAyeT NpeAOXpaHsATh OT
rpyHTOBOIl BJarH myTeM YycTpoilictBa riapoudonsuun. OcHoBHas, 06f-

* B xBaapaTHHX CKOGkax-—HoMepa (opmys, npraoxeHufi m Tab-
auy, raasul CHuIT 11-3-79* «CrpouTenpHas TeNJOTEXHHKAD,
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3aTesbHaf BO BCeX CJAyyasx, FOPH30OHTaJlbHAf THAPOM3OAAUHA B HHXK-
Heff 4YacTH HJIH N0 BCeMY BepXy LOKOJA AO/KHa OHTb pacnosioXxeHa
BHINE TPOTyapd HJH OTMOCTKH Yy 3JaHHA, HO HHXKe OTMETKH mnoJa
RepBOTO 3Taxa.

JlononHNTeNbHYIO TOPH3OHTAJNBHYIO THAPOH3OAALHIO CJAEAYeT npe-
AyCMaTpHBaTh:

B CTeHax 3jaHUfi ¢ NOABaJaMH M UOKOJBHLIMH 3TaXKaMy HIXe
YPOBHS NOJa TIOZBaJjia HJIH LOKOJABHOTO 3Taxa;

B CTeHaX M3 MAaTepHaJOB ¢ MOHHXKEHHOIl BJArOCTOMKOCTbIO BbILIE
LOKOJIS;

B HapYKHBIX CTEH3X OT NPOHUKAHWA BJarK B TePeKpHTHA nep-
BOTO 3Taxa.

B creHax nopBaJiOB M IOKOJBHBIX 3Taxkefl B 3aBUCHUMOCTH OT rul-
POTeQJIOTHYECKHX YCNOBUAL H HAa3HAyeHHA NOMELEHHA, KpoMe TOPH3OH-
TaJbHOH THAPOH3ONSALMH CJelyeT NPeaycMaTpHBaTb M BePTHKAJbHYIO
THAPOH3OJSAIHIO, KOTODYIO PEKOMEHAYeTCs YCTPaHBaTh Ha HapyXHOR
TIOBEPXHOCTH MOA3eMHOA 4acTH creH. IIpu 3TOM BepTHKAJBHYIO THAPO-
H30JSUHIO CJELYeT COeAHHSITb ¢ FOPH3OHTAJbHOIL.

1.8. Bosayunsle npocsofikn B TOJMLE HapyXKHBIX CTeH 3JaHHHA,
TEepMHUECKOE CONPOTHBJAEHHE KOTOPHIX YUHTHIBACTCA TeNmJIOTeXHHYECKHM
pacueToM OrpaxceHHs 10 YCJOBHAM XOJOLHOro MNepHOAa rola, AOJK-
Hbl GLITb 3aMKHYTHIMH H HMETb BHICOTY He 60.ee BHICOTH 3Ta’Ka H He
GoJee 6 M.

1.9. Ilpi npoeKTHPOBAHHH HAPYXKHHIX OrpaAeHHA € 3aMKHYTHMH
BO3AYWHLIMH NPOCNOHKaMH HeOOXOLHMO YUHTHIBaThb CJeAyiollee:

ARS COKpauleHHs KOJMYeCTBAa TeMJa, TNepejaBaeMOro H3JNYYeHHeEM,
peKoMeHAYeTCA OAHY H3 NOBEPXHOCTEH NpOC/OAKH NOKPHBATh aMdOMH-
Huepoit ¢oabrost. IloxpuiTHe ¢oabroii oGeHx NoBepXHOCTEH nNPaKTH-
YecKH He yMeHbllaeT mepejayy Tenna;

3Q(EKTHBHBIMH B TEMJIOTEXHHYECKOM OTHOWIEHHH SBJSIOTCH MOpO-
CJOHKK HEeGONBLIOH TOJILKHH;

palnoHajbHee JeAaTh B OrpaxAamwolliell KOHCTPYKUHH  HECKOABKO
npocioek Manofi TOJLIHHEL, 49eM OAHY GOJbIIOH TOJLINHH;

BO3AYIUHbIE NPOCJAOAKH PEKOMEHAYeTCH pacnoJaraTb 6JHXe K Ha-
pyXHOHl CTOPOHe oOrpaxKieHHs, Tax KaK TNpPH 3TOM B 3HMHeEe BpEMA
YMeHbIIAeTCA KOJIHYECTBO TeNJa, MepelaBaeMOro H3JyueHHeM,

1.10. B pafioHax, rae TOJNUIHHA H KOHCTPYKUHS HaPYXHHX CTEH
31aHH{l ONpenessIOTCA YCJIOBHAMH 3allUTH BHYTPEHHHX NHOMEUIEHHH OT
NeperpeBa, HONMYCKaeTcs C BHEIHEA CTOPOHW STHX CTEH YCTPaHBaThb
CNNIOUIHbIE BO3AYIUHbIE MPOCJOAKH, BEHTHJHpPYEMEle HapYXKHLIM BO3AY-
XOM.

L.11. CTeHn H TeN/OH3ONAUHOHHLIE CJOH B MOKPLITHH H MepeKpH-
THH PeKOMeHAyeTcA TPOEKTHPOBATHL TOJIIHHOA He CoJblie, ueM mnpHBe-
Aexo B Taba. 1,
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TaGauuwa 1

TpemenbHas ToAHHA, M

Knumaruueckuft pafiod no raase CHull
«CTpPOHTENLHAR KAHMATONOTUR H HapyAHBIX yrenaxTensn
reopusuxa» cTel B HOKPHITHH

H [ePeKpLITHH

i 0,65
11 0,5
I« IV 0,4
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’
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112, [lna cHHXEHHA pAacxofa SHEPTHH HA OXJaXKAeHHe HOMelle-
HHA ¥ 3aUUTH 30aHU OT BO3AE/CTBHIl cONHeuHOfl pafHauUK HCOONL-
3YIOTCA CAEAYIOLiHE MEDOTIDHATHS: YCTPOACTBO CHCTEM KOHANUHOHHPO-
BAHHA BO3[yXa, NpHMEHEeHHe COJIHUE3AIMHTHHIX YCTPOHCTB JAJs 3amoJ-
HEHHH CBeTOBBIX NPOEMOB, OPraHH30BaHHOE NPOBETPHBAHHE, YyBeJHYEHHE
TeMVIOYCTOMYHBOCTH HAPYXKHHX OrpaXXAaiolWHX  KOHCTPYKUHE, B TOM
yHC/le HCNOJb30BaHHE OpOUIAEMHX BOZONR M BEHTHJAHPYEMBIX orpaxie-
uAfl. CHCTEMB! KOHAHIMOHHDOBAHHA BO3AYXAa 3HAYHTENbHO  YBEJIHUH-
BalT OOUIYI0 CTOHMOCTb COODPYXKEHHMS 3AaHHA ¥ HO3TOMY KX CACAYeT
NPHMEHATb TOJALKO B TOM CJyyae, KOrza 3TO SBASETCA HeH30eXHbIM
MO TEeXHOJOrHYECKHM TPe6OBaHHAM.

1.13. IlpnmeHeHne CO/HUE3AHTHHX YCTPOHCTB AJA 3aMOJHEHHR
CBETOBWIX NPOeMOB sABJAeTCH HanGosee 3pGeKTHBHHIM CNOCOGOM CHH-
MEHHS pPacxofa 3SHEePrHH Ha OXJaX[eHWHe MOMelleHHN H yayuuleHue
BHYTPEHHErO TeMNEepaTypHOro peXkuma.

1.14, [Ipn npoeKTHPOBAHHH OTPaKAAOWHX KOHCTPYKUHA HeoGXO-
JHMO PYKOBOACTBOBATHCA CJCAYIOUIHMH NOJOXKEHHIMH:

TeNJOYCTOAYHBOCTL KOHCTPYKUHH 3aBHCHT OT MOPsAJKa pacroJoxe-
HHA CJI0EB MaTepHaJoB,

BeJIHYHHA 3aTYXaHHA AMIJHTYAW KoJeGaHHH TeMuepaTypst Hapyx-
HOrO BO3AyXa U B JBYXCJORHOH KOHCTPYKUHMH YBeJHUYHBAETCHA, ecC-
aH  Gonee TemJaoyCTOMuMBHII MaTepuas pacnoJioXeH H3HYTPpH (Xa-
PaKTePHCTHKOR  TelIOyCTORYHBOCTH ORHOPOMHOTO CAOH KOHCTPYKUHH
ABNSAETCA BeNHYHHA, paBHag MPOH3BEAEHHIO TEPMHYECKOro CONPOTHBJE-
Haf caof R, mM?2.°C/Bt, Ha BeanuuHy kosddHUHEHTa TenJoyCBOEHHs
Marepuana s, Brf(m?.°C));

HaJHYHe B KOHCTPYKUHH OrpaMcAeHKHA 3aMKHYTOR BO3AyWHOA npo-
CNOAKH YBEJHuHBAET TeNJOYCTORYHBOCTb KOHCTPYKUHH. llesecooGpazuo
OpHMEHeHHe KOHCTPYKUHA C BO3AYUIHOA Mpoc/ofikot B coueTaHHH
€ OTpaXarTenbHONl TensoH30JsuHel;

NpH OZHHAKOBOI TOJILHHE KOHCTPYKUHA ueM MeHblle KO3(GUUHEHT
TENJIOYCBOEHHA MaTepHana (HJAH, K4K MpaBu/o, ueM Jierye marepHas),
TeM MeHbllefl TenmoycTOHUMBOCTBHIO oOOnanaer KoucTpykuus. Ilpu ozu-
H3aKOBOM JHAYeHHH TCPMHYECKOTO CONDOTHBJEHHS  OrpakKAeHHA ueM
Goabwe KOIPPHLUHEHT TEN/IOYCBOEHHA MaTepHaja (HAH, KaKk NpaBHJO,
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yeM TsXesee MaTepuaJ), TeM OoJsbmieR TenaoycTOHYHBOCTHIO oOnanaer
KOHCTDPYKUHA;

Halnyie B KOHCTPYKUHHM OFpa)KAeHHs BeHTHAMpPyeMoi BO3AYWHOH
NPOC/IOAKK CYLIECTBEHHO YBEJHYHBAeT Ten/OyCTORYHBOCTD OrpaKAeHHS.
Ilpn 3TOM cJIOH KOHCTPYKUHH, paclnoJIOXeHHHE MeXJAYy BO3AYIIHOR
NpocAoftKoH, BEHTHAHPYEMO# HAPYXKHBM BO3AYXOM, H HAPYXKHOA na-
BEPXHOCTbIO Orpaxjaiomiefi KOHCTPYKUHH, AOJKHH HMETh MHHHMAaJbHO
BO3MOXHYI0 ToquHy., HauGosee uesecoo6pasHO BHNOJHSATb STH CJIOH
KOHCTPYKUHH M3 TOHKHX JIMCTOBLIX MaTePHAJNOB THNA METAJIHYECKHX
HNH ac6GecTOLEMEHTHHIX JIHCTOB,

1.15. HapyxHbe nOBEDXHOCTH KpOBeJb UepAAYHLIX H IOKPHTHA
6ecuepAayHbIX KpHIl HAAJAEXHT OKDAaWHBaThb B CBeTJbe TOHA, 06Jaa-
AaioHiMe BHICOKHMH OTpPa)KaTeNbHHIMH KayecTBaMmi. PyjoHHHE XpOBJH
peKOMeHAyeTCsl MOKPHBATL MEJKHM TIDaBHEM CBETJHX TOHOB CJOEM
ToNUHHON He Menee 10 MM.

1.16. O¢dderTunuuM cROCOGOM  NOBLIEHEHA  TEN/IOYCTORYHBOCTH
NOKPHTHH ABJASETCH YCTPOMCTBO OpOLIAEMBIX HJH BOZLOHAMOJIHEHHBIX
KpoBeab. TenjonocTynjeHHss OT COJIHEYHOR pajHauHH uepe3 opoliae-
Moe NOKPHTHe yMeHblmaoTe® Ha 80%, a uepe3 BOAOHANOJIHEHHOE HA
65% N0 cpaBHEHHIO C CYXMM NOKDHTHEM Takofi 2Ke KOHCTPYKUMH.

1.17, Be3snHepuHOHHBE H MAaJIOHHEPLHOHHHE HAPYXHble Orpaxae-
HHA AAA XHUJLX 3faHHA, GOJbHHYHHX yupexaeHu#t (60JbHHUU, KJHHHK,
CTallHOHAPOP H roCMHTajeli), AWCNaHCepOB, aM6yaaTOPHO-NOAHKAMHAYE-
CKHX YupeXJIeHHH, POJAHALHHX a0MOB, AOMOB peleHKa, AOMOB-HHTEp-
HaToB JJIA NpecTapeJblX H HHBaJHAOB, NETCKHX cajop, sicaeft, scaefi-
canos (xoMGHHAaTOB) M MAETCKHX JAOMOB, a TaKkKe NPON3BOACTBEHHHX
3naHufi, B KOTOPHX JOJ/IKHH CO0JI0JaTbCA ONTHMAJbHHE HODMH TeM-
nepaTypH H OTHOCHTE/bHON BJAXKHOCTH BO34yXa B pa6oyed 30HE HJH
N0 YCACBMAM TEXHOJOrHH  JO/IKHH MNOANEPKUBATLCS MNOCTOSHHHIMHU
TEeMnepaTypa MJH TeMIEpaTypa H OTHOCHTE/NLHAA BJAXKHOCTE BO3AYXa,
HOMYyCKaeTCA HCNOAb30BATL TOJAbKO NPH HaJHuuH 9(dCKTHBHOA COJH-
Ue3alHThl 3aN0J/HEeHHR CBETOBHIX NPOEMOB,

1.18. TlokpuTus ¢ BEHTHAHpYeMOH BO3RYWHOH mNpOCNOAKOA cae-
AyeT NPOEKTHPOBaTb AAA pPallOHOB C pacyeTHOM CKOPOCTHIO BeTpa B
Hlole He MeHee 2 Mfc, TOJWMHA  BO3AYWHOA  MPOCHONKM
LO/KHA OuiTh He MeHee 0,15 M. OnThamanphas TOJIMHHA BEHTBAUpYe-
MO/ BO3AYWIHOM TNPOCJOAKH B HaPYXHBIX CTeHax HaxXOAHTCH B npeje-
nax 0,05--0,1 M, a onTEMaJbHAR BbicOTA 526 M.

1.19. [las noMenieHMi ¢ €CTECTBEHHHIM PEXHMOM SKCIyaTauuy
(6c3 npuMeHeHHsi YCTAaHOBOK KOHAMUHOHHPOBAHHS) YBeJHYEHHe TOJUIH-
HLl TEIVIOH3O0JSUHH HAaDYXHHX OrpaX{ieHHil C Ueabl0 3aUIHTH OT ne-
perpeBa NpHBOAMT B caydae HeZOCTaTOuHO 3(hdeKTHBHOR cosiesamu-
TH 3anNOJIHEHHH CBETOBBIX NPOEMOB K NOBHILIEHHIO TEMNEPaTypH BO3-
Ayxa nomeluleHHs. Beanunna xosd¢nuueHTa TeNJIONPONYCKAaHHA COJH-
He3aUUTHOIO YCTPOlicTBa AAf TNOMeUIeHHHt C eCTeCTBEHHHM PEXHMOM
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SKCMTyaTAlMKM AOMKHA OniTh He MeHee BeNHUYHHH, ONpeenAeMoR o
dopumyne

Bos = Fogtla

FOI(
~——g-027mV }, (1)
RO*
o
rie Fou —OAOWIAADL OKHa, M? P — k03QO HUUEHT NOTOUIEHHA COMHeY-
HOR pajMausK MaTepHaNoM HAPYIKHON NOBEPXHOCTH CTEHH!, MpHHHMae-
Mot mo npun. [7]; as — K03pdUUMEHT TENJOOTAAYH BHYTPEHHER M0O-

BEDXHOCTH CTeHH, NpuuuMaeMut no ta6n. [6]; R — conporusnenue
Tennonepenave oxkHa, M2-°C/Bt; m — kpaTHocTs BO3myXoOGMeHa, 1[d;
V — o6bem nomelwenus, M3,

1.20. Jns noMeweHH# XHUBOTHOBOAYECKHX 3AaHHMAi C NPHBASHBIM
cojepxaHHeM JKHBOTHHIX C €CTECTBEHHLIM PEXHMOM  3KCIJyaTalH{
He peKOMeHAyeTC YBEe/JHYHBATb TOJIUHHY TeNJOH3OJNAUHH HapyKHEIX
orpaxcleHiit HO CpaBHeHHIO C Tpe6yeMOH IO 3MUMHHUM YCJOBHAM, TaK
KaK 5TO NpHBefleT K YXYAUIGHHIO TeMIEPATYPHOrO peXMMa TOMeIleHH.

1.21, Iaa nomelieHni 3sAaHHil, HCMONb3YeMBIX JHIUB B HOYHOE
BpeMsi, He PEKOMEHAYeTCA YBEJHUHBATh TOJLIMHY TENJOH3OJAHUH Ha-
PYXHHIX OrpaXleHHR 1O CpaBHEHHMIO C TpeGyeMOM IO 3HMHHM YCJO-
BUAM,

1.22, IMoaw, ycTpayBaembie Ha FPYHTE, TIPH PaCNOJOMEHHH HX HH-
¥Ke HaWBHICLIEro YPOBHA KAMHJ/VIAPHOTO MOAHATHA TPYHTOBLIX BOA
JOMKHE ObITb BOJOHEMPOHHUAEMBIMH, a B CJydae HaChiUleHHs TPYHTOB
BPeAHBIMH rasaMH — rasoOHeNpoHHuaeMbiMH, B 3TOM ciyyae B Komcrt-
PYKUHH MoJia clefyeT NpeaycMaTpHBaTh THAPOH3OJAUHOHHBIA CJIOH,
pacmojaraeMblif MOL NOACTHAAOWMM cjoeM. B kadecrse yrenaurens
JOJIKeH NPHMEHATBCA CJIOA HEeOPraHHYecKOro BJIarOCTOMKOro MaTepHa-
Jia, TOJILUHHA KOTOPOro omnpenensercs M3 YCJAOBHR obecneyeHHss TepMH-
YeCKOro COTPOTHB/IEHHA 3TOrO CJ0S YTEnAHTeNfl He MeHee TepMHYeCKo-
ro CONpOTHBJEHHA HAPYXHOR CTeHH.

1.23. [lpu ycrpoficTBe uepAauHbIX KpHIW ¢ pPYJAOHHOR  Kposaed
CNeAyeT, KpPOMe CJAYXOBBIX OKOH, NpPEAYCMaTpHBATb BEHTHJAAUHOHNBIE
OTBEPCTHA B KapHH3HOR 4aCTH CTEH NO BCEMY HX FNepHMETPY H B
KOHbKEe KpHILY, PaBHOMEPHO pacrpefefeHuble Mo AauHe xoubka. [pu
9TOM CYMMapHad MNJOWaAb OTBEPCTHA B KApHH3HON 4acTH  CTeH
JonXHa ObITh paBHA CYMMapHOA NJIOLWIAAY OTBePCTHH, pPacno/ONeH-
HHX B KOHbKe Kpbill, M COCTaBAATH He Menee 1/500 or njowanx mnpo-
€KUHH KPHILIH,

1.24. BeuruaupyeMele MOKPHITHA OTaN/JMBAeMbIX 34aHHI ¢ MOKPHIM
HIH BJAQXKHBLIM DPEXHMOM CJefyeT mNpelyCMaTPHBaTh B TOM CJayuae,
ecan ofecneyeHne TpeGyeMOro CONPOTHBJEHHS MAaPONPOHHUAHHIO MOK-
puUTHS, onlpedefeHHOTO NO yKasauusMm pasa. 6 raasn CHull 11-3-79*
OKaMeTCsl TeXHHYECKH H IKOHOMHYECKH Helle/1eco00pa3HbIM,

1.25. Ocywalouye BO3AYWHHE NPOCJAOHKH H KaHa/ikl, BEHTHJAHPYE-
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Mbie HapYXXHBIM BO3JYXOM, CJAeAyeT pacnosaraTb Haa Tensonsoasaunued
HIH B BepxHeil 3oHe nocaeaHeill. MHHHMaAbHHA pa3Mep NonepeyHHIX
CeyeHHA OCYIIAUINX BO3AYWIHLIX NPOCRCEK H KAHANOB ROJIKeH OHITH
He MeHblle 40 MM, pacCTOSHHR MeXJAy KaHalaMH Ha3HayalOTCA B 3a-
BHCHMOCTH OT TMNapoNpOHHUAEMOCTH YTENJAsIOWHX MaTepHaJoB, HO He
Gonee 50 cM.

Jas ycrpoiictea ocyuaioweit BEHTHASUHH NOKPHTHA noa Gosee
WHPOKHMH 3JaHHAMH TpPeGYeTcs COCTaBJEHHE CNEUHAJIBHBIX NPOEKTOB.

1.26. IIpsn npoeKTHpPOBaHHM HapyMHbIX OrpaxieHHii C TemJIOmpo-
BOAHLIMH BK/IOYEHHSMH HeOOXOAHMO YYHTHIBATb CJedylollee:

HeCKBO3HHe BK/MOYCHHA Ueecoo6pasyo pacnonaraTe ¢ XOJAGAHOR
CTOPOHH OrpaXKaeHus, 4to obecneyHBaeT NOBHILIEHHE TeMIepaTypH Ha
BHYTPenHefl NOBEPXHOCTH OrpaxJeHHs IO CPABHEHHIO C pacnoJoxe-
HHEM BKJAIOYEHHR C TeILION CTOPOHH;

C TemIoi cTopoHn 6o.ee Lesleco06pasHo pacnosaraTbh HeCKBO3HEIE
BKMOYEHHA GOJBbIIMX Da3MePOB MO ILHPHHE; 3THM NOCTHTAOTCA 00.ee
BLICOKHE TeMNEpaTypnl Ha BHYTpPeHHell NOBEPXHOCTH OrpaXiAeHHS;

B MHOTOCTOMHHX KOHCTPYKUHAX LejecooGpa3no pacnosaraTh ¢
Tensofl CTOPOHB MaTepHal ¢ MeHbIHM KO3(DHIUHEHTOM TeNnJONpPOBOR-
HOCTH, 4TO obecrneunBaeT GoJee BLICOKYIO TeMnepaTtypy yraa;

30HA BJIHSHHA HECKBO3HOTO BKJIOYEHHS pacNpPOCTpaHAeTea OT rpa-
HILB CONPHKACAHMUS HABYX MaTepHasoB Ha paccTOsHNe, paBHOe [O0J0-
BHHe TOJIIHHE CTeHM;

BK/IQYEHHA, pa3MclleHHble BHYTPH OrpaKJieHHs, BLIFOLHee pacno-
naraTh GJuXKe K XOJOAHOM CTOPOHE Orpa)<AeHHs; NPH 3TOM TeMmnepa-
Typa Ha BHYTDEHHeH NOBEPXHOCTH Orpa’KJieHHS MOXeT GObiTb omnpeae-
Jea KaK CpefHAs MeXAY TeMnepaTypaMH, COOTBETCTBYIOIUUMH pac-
NOJIOXKEHHIO BKJIOYEeHHH C TelJIofl H X0JOAHOil CTOPOH.

1.27. BepTHKajbHEle H rOPH3OHTAJbHBIE CTHIKH HAPYMKHLHIX CTEHO-
BEIX NaHejefl, KaK ¥ caMHu CTEHOBHE TlaHeJH, JOJKHH YAOBJETBOPATH
TpeGOBaHHAM CTPOHTEJLHON TEIVIOTEXHHKH, BOAO- H BO3AYXONpOHHIae-
MOCTH H NPOYHOCTH, ObITb MNPOCTHIMH B H3rOTOBJEHHH H YXOGHEMH
AJ8 NPOH3BOACTBA palOT NpH MOHTaXe 3AaHud. Jas repmerHsannu
IIBOB B NaHeNbHHX CTEHAX MO/IKHH NPHMEHATHCA CNeUHasblble CHHTe-
THYECKHE MaTepuanw, O6Najaiouline HeOOGXOAWMONA SJAaCTHUYHOCTHIO, Bbi-
COKO/l apresueil, MaJoOf TeNJONPOBOAHOCTLIO H ra3ONPOHHLAEMOCTLIO,
TEMNePaTyPOYCTOMUNBQCTLIO H BJAArOCTOAKOCTHIO, COXpaHMOUME STH
CBOACTB2 NPH Pa3jIHYHLIX Ae(OPMauHaX CTHIKOB.

2. CONPOTHUBJIEHME TENINONMEPEBAYE OIPAXIAIOULIHX
KOHCTPYKUHA

2.1. JxoHOMHUYeCKH lejsecoofpassoe CONPOTHBIEHHE TeNmJjonepenayve
RZ* npu npHpAsKe THNOBHX OrpaXAalOLHX KOHCTPYKUHA K KOHKpET-
HOMY pafioHy cTpouTenbcTBa HeOGXOAMMO ORPeAeasTh HCXOAA M3 yC-



NOBHA ofecneyenHst HAHMEHbIUMX NPHBEACHHBIX 3aTPAT MPH KOHKpeT-
HHIX HCXOAHBLIX MaHHBIX AJIA 3aXaHHOrO paHOHA CTPOHTENBLCTBA.

B ¢opmyne [17] nas pacueTa npHBedeHHWX 3aTpar:

HPH HAJMHYHM B OrpaXAamIUHX KOHCTPYKHUHSAX TEMJONPOBOAHBIX
BKJIIOYEHHI BeJMYHHB R, CJeayeT NPHHMMaTb pPABHbBIMH COOTBETCTBY-
IOLUHM NPHBEAECHHHM COMPOTHBJIEHHSIM TenJonepexave.

Cx — eauHoBpeMeHHble 3aTpaThl Ha CO3JaHHE Orpa:KAAIOWEHd KOH-
CTpyKuHH, py6/m2, onpenensiembie no ¢opmyae

Cg == (CM + C-rp)K + Cuorr. (2)

rae Cn — OTMyCKHam 1LeHa Ha Orpax¢Jalollyl0 KOHCTPYKUHMIO, pyO/m?
Crp — CTOHMOCTh TPAHCHOPTHPOBAHHA OrpaXKAalolledl KOHCTPYKUHH (C
YYeTOM CTOHMOCTH MOTPY30YHO-PA3rpy30uHbX paboT, Tapul, YNAKOBKH
H pekBH3HTa), pyG/m%, K — koad¢uuHeHTt, yuHTHBAIOWHA 3aroTOBH-
TeNbHO-CK/IAACKHE DACXOAb, TIPHHHMAaeMbiit No JAefCTBYIOUHM HOPMaTH-
BaM; Cuxonr — CTOHMOCTh MOHTaXa (BO3BCAEHHS) OrpaAalouled KOH-
CTPYKUHH, Py6/M%.

2.2, B uensx onepaTHBHOro NOBHIEHHS YPOBHA TEMJOBOH 32UIHTH
NPOEKTHPYEMbIX 3aHHII DPO3MOXKHO B ONpPEIENCHHLX YCNOBHAX Ympo-
CTHTb 3KOHOMHYECKHil pacueT NyTeM BBEAEHHA K BEJHYHHAM  CONPO-
THBJEHHS Tenjonepenaye MHHHMAJbHO NOBLIWAOUIHX KOIPPHUUEHTOB,
npuBefeHIbIX B Taba. 2,

Ta6auuwa 2

Muunmaaso
110BhLiLfaT0LIHE
HapyxHole orpaxaaomye KOHCTPYKUHM 3AaHi koyd)dnm:;uru
KRT
CTeHbl XHJLIX 30aHHA:
H3 KHpNHYa H OAHOCJOHHHIX JIerKoGeTOHHBIX Na- 1,1
Hene#
H3 aBTOKJABHOro siueHcToro GeToHa 1.3
H3 TPEXCJOHHBIX  MeJe306eTOHHbIX  MaHened 1,3
¢ pe6pamMu H3 KepaM3HTOGeTOHA 1,5
TO e, C F'UOKHMH CBAIAMK 2.0
H3 MHOTOCJIOHHBIX NaHeJeil Ha OcHOBe JpeBecH-
Hbl H 3(¢eKTHBHBIM  yTenauTe eM MaJjo3TaxK-
HBIX 3JaHHA
TO JKe, MHOro3TaKHHX 1,5
#3 MECTHHIX MaTepHajios i
TTOKPHITHS XKHJIBIX MAJIO3TAXKHBIX 3AaHHI 1.3
Crennl NpOM3BOACTBEHHHX, CENbCKOXO3AHCTBEHHBIX
(KpoMe nNTHUEBOAYECKHX M KHBOTHOBOAUECKHX) U
CKMAaACKHX 3jaHuil:
H3 OLHOCJOMHBIX JerkKoGeTOHHLIX naHeJelt 1,1
H3 OJQHOCJ/OMHBIX NaHeset H3 sueHcTOro Gerowa 1,3
H3 TPexC/JOMHLIX Keje300eTOHHBIX naHeaeil c 1.5
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Ipodosxcenue Taba. 2

Muumansuo
AoBpllIaIoONIHE
HapyXHble orpaskaaiouiie KOHCTPYKIUHH 3AaHuRA KoypdHRMeHTH
P
kK R,
pe6pamy K3 KepamautobetoHa
TO Xe, ¢ THOKHMH CBS3AMH 1,7
H3 MeTaJJHYeCKHX NaHeseit THNA «CIHABHY» 2,0
TOJINCTOBOM COOpKH C YyTenauTe/leM H3 MHHe- 1,6
pasnLHOR BaThl
TlokpbiTHS NPON3BOACTBEHHBIX 3AalHil
10 ene3006CTOHHbIM IJIHTaM ¢ YTENJHTE/eM M3 1,3
JIerkHX 6eToHOB
TO JKe, C YTemJHTeJeM H3 MHHepaJbHONl BaThl 1,6
RO NpPOGHAHPOBAHHOMY MeTAJIHUECKOMY
HacTHAY ¢ yTenjuTe/eM H3 NEHONOJHCTHPONA 2,0
TO Xe, C YTEn/luTeNeM M3 MHHepajbHOH BaTH 1,5

ITpumeuanne Bo bcex cayyasix H3 ABYX BeNHYHH 3KOHOMHUECKH
uenecoo6pa3Horo CONPOTHBJAGHHs TenJonepeaaye JA0MkKHa NPHHHMATBCA
naubonouiasg,

2.3. Ilpn onpejesennn 3KOHOMHYECKH 1ieNecoO6GPa3HOTO COTPOTHB-
JeHHs Teluonepefaye Rgx OrpaKAaiouX KOHCTPYKLHI KHBOTHOBOA-
YeCKHX M NTHIEBOAYECKHX 31aHiIl B COOTBETCTBHM ¢ nm. 2.14 u 215
rnaw CHull I1-3-79* anuTenbHOCTb OTOMHTEJBHOTO NEPHOAA  Zor.meps
u/ros, M CpelHss TeMnepaTypa HapyXKHOrO BO3AYXa 32 OTONHTENLHHN
neproR f{or.mep, "C, ONpeAessieTcsl B 3aBHCHMOCTH OT TPaHHUHOR TeN-
nepatypul 'y, °C, HapyXHOro BO3AyXa, NpH KOTOPOil CJEAYeT HavuH-
HaTh (3aKaHYHBATb) CHAGXKeHHe 3THX 34aHH/ TEeXHHYECKHM TEIJIOM.

[Ipy npuBA3Ke JXUBOTHOBOAYECKOTO HJ/M NTHUEBOAYECKOTO 3AaHHA
K KOHKPETHHIM YCJOBHAM CTPOHTE/NbCTBA 3HAYEHHe TPAHHYHOA TeMmIe-
patyph 'y, °C (Hauana MJIH OKOHYAHHS OTONMHTEJLHOTO NepHOAa) cJe-
AYyeT ONmpelensTh H3 YPAaBHEHHS TemnoBoro 6ajaHca COQTBETCTBYIOLIEro
afauH 6e3 MoAauM TeXHHYECKOro Tenna.

HanTenbHoCTs Zor.mep, UfTOM, H CPEAHIOI0 TeMIepaTyPy HapyKHOFO
BO3tyxa for.mep, °C, 3a OTOMHTEJBHHI NEPHOA JJA OCHOBHBIX Teorpa-
¢uutcknx nynkrosn CCCP nonyckaeTcs mpuHuMaTh no npua. 7.

24, laa pacuera TpeGyeMOro CONMpPOTHBJEHHA Temjonepeaaye Of-
PakKAAOWHX KOHCTPYKUHA CETbCKOXO3ANCTBEHHHX  NPOH3BOACTBEHHBIX
snaunit no dopmyae [I] B KavecTBe pacueTHHX napaMeTpOB BHYTpeH-
HETO BO3AYXAa CJEAYyeT NPHHKUMATL PACUETHYIO TeMminepatypy [» H Mak-
CHMa/AbHYI0 OTHOCHTEJLHYIO BJAAXKHOCTb @p BHYTpeHlero BO3dyXa Ino
COOTBETCTBYIOWHM HOPMAaM TEXHO/IOTHYECKOrO NPOEKTHPOBAHHS.
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2.,5. Tlopagok omnpeaeneHns pacuetHolt auMHell TeMnepaTypul g
fpH BHIYHCJEHHH TPeGyeMOro CONDOTHBJEHHS Temjonepegaye Orpa)Kaa-
IOUIUK KOHCTPYKunii no gopmyae [1]:

npeABapHTe/IbHO 3a13aeMCSl HMHEPUHOHHOCTBIO pAacCyMTHIBAEMOA OF-
paknatollueit KoHcTpykuun (cM. Taba. [5]);

no Bbl6paHHON HHEPUHOHHOCTH Ha3HayaeM B COOTBETCTBHM C m. 2.3
raasst CHull I1-3-79* pacueTHyi0 3HMHIOI0 TeMRepaTypy HapyKHOrO
Bo3avxa ly;

noactasass s tdopmyay [1] sennuunmt n, £, At¥, as, a3 Takke
BHIIEYKa3aHHYIO BeJHUYHHY I, Ompenensem RIP;

nposepseM NDaBHJALHOCTb HAa3HAYeHHA pacyeTHOM 3uMue#i Temne-
patypsl HapYIKHOIG BO3AyXa CjAeAylownM oGpasom:

Bhl4iC/IfileM TpefyeMoe TepMHYeCKOe CONDOTHBJ/IEHHE TelJOH30/8-

UHOHHOTO €J105 R;‘T’paccqmusaemoﬁ KOHCTPYKUHH MO Gopmyne

RT— RTP— 3 Ry ¢ — ——— 1, @
¥t o Ua Uu

rie I Ry.e—CyMMa TepMHYeCKHX CONDOTHBJIEHHN  KOHCTPYKTHBHLIX
cnoes, MZ:°C/Br, MHOroc/ofiioii orpaxjaioutefi KOHCTPYKUHH; Gg —
KO3Q(QUUHEHT TeNJ0OTAaYH BIYTPeHHell TMOBEPXHOCTH  Orpaxjaioueii
KOHCTPYKIMI, npuniMaembili no Ta6a, [4]; ax — xoadpduuuent renno-
OTA24H AN 3HMHIX YCJOBHH HapyXHOH IOBEPXHOCTH oOrpaxaaiomel
kouctpykuuy, Br/(m?-°C), npunumaemsiii no taba. [6];

no dopmyae [2] BbiuHCAsEM Ten0BYI0 HHepUHIO pacCuHThHiBaeMOR
orpaxjaioiteii KOHCTpyKuuu D;

ec/ HHePUHOHHOCTb PAacCYNThIBaeMoll orpaxkialoilieit KOHCTPYKUHMK
cOBNaJaeT c NpejBapilTeNbHO 3aJaHHOI, TO pacueTHas 3HMHAA Temne-
parypa fz BmOpaHa NpaBHJIbHO.

Ecan ke wuHepuHOUHOCTb orpakaiouleil KOHCTPYKUHH OTJIHYaeTCs
OT [peABapHTENbHO 3aJaHHOI, TO pacueTHAas 3UMHAS TeMmnepatypa Gul-
J1a Ha3HauyeHa HenpaBHJbHO; B KauyecTBe pacyeTHOil 3HMHEA TeMmmepa-
TYpH CJCAYeT CYHTaThb TEMIIepaTypy, COOTBETCTBYIOWYI0 BbIYHC/IEHHON
TensioBoil ndepunn (cm. taba. [5]).

2.6, Ilpusenennoe conpoTHBJeHHe TemJonepejaye HapyMHBIX cTe-
HOBHIX MaHeJell nonyckaercs ompeiensTh no ¢opmyJe

Ro = Fasa o (#)
2anuc + Fﬂep + Fu.y _+__ Fo.y
R7Poc RIS RE% RJY

rae Fpap — niOWAaAb NaHeMn (3a BLIUETOM NJIOLWAAH OKHA), MO HApyX-
Homy obmepy (cM. put. 1), M?% Fgpoc —naowazb npocTeHka, M?;
Fuep — n101WaAL NepeMbluky, M%,  Fpy—nnollans NOAOKOHHOrO y4acT-
ka mnanean, m?%, Foy—naocuage OTAaBWIUMXCA Y4YaCTKOB NaHe H, M2,
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R Rugp, Ri¥y, RSNy NpHBeJeHHHE  COMPOTHBJEGHHN TeIuIo
nepejaye YYyacTKOB CTeHbl, COOTBETCTBEHHO NpPOCTEHKAa, HALOKOHHON
flepeMbiuKi, MOXOKOHHOTO YYyaCTKa W OCTABMINKCA YYacTKOB naHenw,
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Pue. 1. Cxema pa3GuBkH nioulaneft pacueTHHX YHaCTKOB NaHeNH AJA
onpejie/ieHHA TPHBEJEHHOro CONPOTHBJAEHHSA TeNJoNepesaue

1—npocTeHoK; 2-—nepeMbluka; J—MNOROKOHHBIA yuactok; VYII—yposenn mnepe-
KpPbiTHA; WTPHXOBKOA NOKa3aHa NAOMAAb OCTABUIMXCA YHACTKOB

Benuyunst — Faaw, Fupoc, Fuep, Fu.y, Fo.y onpexensiotrca mo ¢op-
syJaM:
Fuax = Luan finan — Lox hon, MZ;

Fupoe = Lupoe ox, MY

Fuep = Lox hnep. uZ%

Fu.y = Lax hu.y, M2;

Fo,y = Fuan — (2Fapoc + Fuep + Fun.y), M2

Ko.muectso pacyeTHbiX yYyacTKOB M HX pasMephl MOTYT H3MEHATh:
cA B 3aBIICHMOCTH OT THIa NaHe/H H ee CONPSKEHHA C NPHMBIKAIOULH-
MH KOHCTPYKUHAMH (HanpHMep, XBYXMOAYJbHas NaHeJb).
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B cootserctBun ¢ raapoft CHuIT 11-3-79* nonyckaerca npueseH-
HOe CONpOTHBJeHHe TemJjonepenaye R, HapyXHHX NaHeNbHHX CTeH
KHABX 3Ranuii onpeaeasats no ¢opmyae [11], rae xospduunent r
MoXer OHTb NPHHAT NPH THNOBOM NPOEKTHPOBAHHH QJ OAHOCAOR-
HBIX naHesefi M3 Jerknx GeToHOB paBHuM 0,9, a AAf TPEXCAOAHHX
Xese306eTOHHHIX NaHeseli B 3aBHCHMOCTH OT BHAa CBA3efi Mexay Ge-
TOHHLIMH CJIOSIMH H  xO3¢¢dHuUHeHTa TENnJONPOBOAHOCTH YyTenJHTeNAs —
no Ta6a. 3 HAH Ha OCHOBAaHHH pacueTa TemmepaTypHoro Toss (npua. 1).

Tab6auma 3

3uauenus r apH Ko3dpdHunenrte
TenNONPOBOAHOCTH YTENAHTeAs

BHA CBSI3H MeXKAY GeTORHBIMM CAOAMH Ayy, B1/(M-°C)

0,05 I 0,07 0,09
I'n6kxe CBS3H C TOJIUIHHOM BHYTpeH- 0,70 0,75 0,80
Hero csos 85—60 MM
DBeroHHble CBSI3H NO KOHTYpPY NaHeaH 0,56 0,64 0,69
H OKOHHOTO NpoeMa IWHPHHOA Ko 20 MM
To e, wHpHHOH cBbile 20 MM 10 0,45 0,56 0,6
40 MM

MMpumeuanne [Ias npoMexyTOUHHX 3HayeHuii KO3PHHUHEHTOB
TEMVIONPOBOAHOCTH Ay, 3HAMEHHE 7 AONYCKAETCA TPHHMMATL IO HHTEp-
DONRIHH,

2.7. 3navenns Ko3pdHuHeHTZ 1,
sxoasauwero 8 dopmyay [13], aas on-
peaesieHHa HH3WER TeMNepaTypH BHY-
TpeHHell NOBEPXHOCTH 1; orpaxnato-

eft KOHCTPYKUHH B MECTax Teronpo-
BOAHBX BKayeHu#t 1~V Tunos npu-
poastca B tabn. [7] u [8], VI Ttuna
(ve nomewennoro B raase CHull
11-3-79*) — B npua. 6. nacrosiero Py-
KOBOICTBA,

NMpumep 1. Pacuer TOMLHMHL yTemn-
JIHTENS B HAapYXHHX CT€Hax C BEHTH-
JHPYEMON BO3AYILUHON NpPOCJOHKON, He
HMEOUIHX  TENJIONPOBOAHLX  BKJIOYE-
uifi. CedenHe CTeHbl MPOH3BOACTBEHHO-
IO 3/1aHHS NpPeJCTaBJIeHO Ha pHC. 2.

ALLLLLAWLL WALV RRRANVARCLRR VRNV R R RN

Puc. 2, KoHCTpyKuHR CTe-

TH MoH mpo-
i 4l A. UICXOJHBIE IAHHBIE
J —cranpHON  auCT 1 MM; .
2 — Boapymnasn npocaoitka 1. Paiion crpourencrsa — Moc-
50 MM, 3 — yTenaurenn,;

4 — xupnuuHas KA2AKa 380 MM kBa,

14



2. TlapaMeTps BHYTpeHHero Bo3ayxa: Temnepatypa f5==18°C, or-
HOCHTE/IbHAsl BJAXKHOCTh @3 =280%.

BnaXHOCTHHIl peXMM mnoMeuienus — Mokpuift (mo Ttaba. {1}).

3. Ycnosusa sKcnayaTauHu CTeHOBHX naHeneil «b».

4, BenuyMHH TENJOTEXHHYECKHX TOKa3aTeled M KOIGHUHEHTOB
B Qopmyaax [1] — [4]u [14] — [17]: ta= —29°C (CHrI1 2.01.01—82)
n=1 (raba. [3], n. 1); Afs=8C (raGa. [2], n. 5); @s=87
Br/(M*.°C} n ag=17 Br[(M?.°C) (rabn. [4], m. ] HTabn. (6], n. 2);
m=1,05; tor,nep= —3,2°C; Zor,nep=492o y (CHHH 201-01"‘82);
C»=2,63-10-2 py6/dx (Mpeiickypaur Ne 09-01); nyr = 0,85,
Epn=0,08 1/ron, l»=1,2 (CHuIl I1-3-79%, n. 2.14); Cy» =238 py6./m3;

Kupnuunag KJafka H3 TJHHAHOrO OGLIKHOBEHHOTO KHPNHYA Ha le-
MEHTHO-NeCYaHOM pactsope (Yo=1800 kr/m®), Ax=081 Br/(m-°C),
sx=10,12 Br/(m2.°C),

YTensuTenb M3 JKECTKHX MHHEDAOBATHHIX MAHT (Yo==200 xr/m?®),
Ayr=0,08 Br/(4:°C), syz=1,11 Bt[(M2-°C).

5. INapaMeTps BO3AyXa B BO3AYIWHON NPOCJIOAKE, BEHTHJHpPYeMO#
HAPYXHHM BO3JYXOM, NPHHHMaeM paBHLIMH NapaMeTpaM HapyXHOro
BO3aYXa,

6. Pacuer conpoTuBJeHHil Tensonepelaye BHNOJAHAeM 6e3 yuera
BO3AYIWHON NPOCTOAKH H B pacyeT NPHHHMAeM CJOH, PacloOJIOXKeHHHe
MeX/y BHYTPeHHeH NOBEpPXHOCTbIO CTeHbH H HaPYXKHOA NOBEPXHOCTLIO
yrenautens. Ilpu 3ToM Ko3(p@HUHEHT TEMNOOTAAUH ANA 3HMHHX YCIO-
BHH HapYXXHOH MOBEPXHOCTH Orpa)kAaiollled KOHCTPYKLIH, OGpaILeHHOM
B BO3AYIUIHYIO NPOC/OAKY, npuuuMaeM @gz=17 Bt/(m%.°C).

7. TemnepaTypa TOYKH pOCH BHYTPEHHero BO3AYXa ¢p==14,5°C
(cM. npua. 2); HOpPMATHBHHIA TeMnepaTypHuii nepenajg AJs NPOH3BOA-
CTBEHHBIX 3JAaHHA C MOKpHIM DPeXXHMOM corsacHo Ta6a. |2] aas ua-
PYXHLIX cTeH paseH fp — [p=3,5°C.

B. TIOPAA1IOK PACUETA

1. TpeGyemoe compoTuBJeHHe TelJonepenaye CTEH 3AaHHA onpejge-
asem no ¢opmysae [1]:
1(18+29)
3,5-87
2. TlposepsieM NpaBHJALHOCTL BHOOPA pacCYeTHON TeMnepaTypw Ha-
PYXKHOro Bo3ayxa fa:

R(‘;P = =1,544 m2-°C/Br.

5 038
=X =% _ 0469 M2-°C/Br;
Ri=="= T8 u?-C[Br

1
R;=R}P —R, — L —— = 1,544—0,469—

am as
—0,043—0,115=0,899 m?.°C/Br.
15



Tennosylo HHepuulo orpaxjeHHs smulicaseM no ¢opmyne [2]:

D=R454+R35y1- == 0,469' 10,12+0,899' l,l 1 ‘—_—5,74;
(4<D<7).

CrenoBaTe/bHO, pacueTHas 3HMHAs TeMmnepaTypa fy NpH onpeae-
nenyun RIPGuna BuGpana npasuabro (cM. Ta6a. [5]).

3. TNomuumatownii kosapduuuenr k R;" B AaHHOM mpHMepe He
npeaycMoTper (cM. Taba. 2).

4, DxoHOMHYECKH NeJjecoo6pa3Hoe TepMHYeCKOe CONMPOTHBJEHHE
yTenuTe/s B HapYXHOA CTeHe ¢ BEHTHJHPYeMOfi BO3AYINHOH NPOCAOR-
KOfi ompeeJsieM npeaBaputenbHo no dopmyse [14]:

. . 10912 o
* _ 6C V0,85(18+3,2)4920 1,05-2,63- 10" 1.2__ 5 g5 y2.°C/Br.
Rys 0,08-38-0,08 u-“C/Br

5. OnpeaensieM mnpeABapHTENbHO TOJIIHHY CJOA YTeNJIHTENs AR

ycaoiii Mockeu nmo ¢opmyne [16]:
by: =R ;'T‘A,r = 2,086-0,08 = 0,167 m.

YunobHuHpOBaHHble TOJUINHBL ECTKHX MHHEPaJOBATHbLIX MJHT CO-
cragasior 40, 50, 60, 70 mMM. IlpnHumaetcsa creHa ¢ Oyr=170 mM. Tep-
MHYecKoe CONMPOTHBJ/IEHHE YTeNJHTeNR YKa3aHHOM TOJILIHHL

0,17
ex ————= 2,125 M2.°C/Br.
Rye 0.08 M2.°C/BT

6. IlpexpapHTesbHa® BeJHYHHA SKOHOMHYECKH  LeJ€CO06PA3HOTO
CONDOTHB/IEHHA TelJionepeaaue KOHCTPYKUHA (C yueTOM YHH(HUHPOBaH-
HOll TOJIUHHH yTenJuress)

N S 038 2.0
R = 7+ l_l+ 2,125 4 0.81 2,768 wm?-°C/Br,

7. EnunobpeMennue 3atpate Cn, pyG/M% onpemeisiorcs no ¢op-

Myne (2):

Cr = (17,62+4,78)1,031+2,6 =25,67 py6/w?
rae 17,62 py6/ME—CTOHMOCTb MaTepHA/IOB B KOHCTPYKUHH; 4,78 py6/m2—
TpaHCNOPTHHe pacxoAwl; 1,03—koadpunuent, yydTnBamoimufi 3aroToBy-
TeJILHO-CKaACKHE PAaCXOAH K CMETHOfl CTOHMOCTH MaTepHasioB, H3aenHi
H KOHCTPYKuuit ¢panxo-npuoGrekTHnit ckaan, 2,6 py6/m2~—-CToHMOCTH
MOHTaXa KOHCTPYKLHH.

AualorHyHO BHINOJHSAEM pacueThl eJHHOBPEMEHHHX 3aTpaT JAaaf
cTeH ¢ ToqmHHOA yrenamteas 110, 120, 130, 140, 150, 160 MM,

8. Ilpusenennsle 3arpata I1, py6/m? —mo dopmysne [17]

(18-4-3,2)4920-1,05-2,63-10-%.1,2

IT = 25,67+ 3600 2.768.0,08 =

=31,29 py6/u3
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AHaJOrHYHO ONpefeNifioTCA NpHBEAEHNBe 3aTPaTh AJA CTEH C TOM~
wunofl yrenaurtens 110, 120, 130, 140, 150, 160 mM.

JlarHbie 3KOHOMKUECKOro pacyeTa NpuBeJeHH B cjeayloulefi Tal-
anLe:

Oyz, MM R,, M?.°C/BT Cp pY6/n? 11, py6/m?
110 2,018 23,26 30,97
120 2,143 23,66 30,91
130 2,268 24,06 30,92
140 2,393 2447 30,97
150 2,618 24,88 31,06
160 2,643 25,27 31,15
170 2,768 25,67 31,29

Ha ocHOBaHiM HTOroBEHIX ZAHHHIX TEMJIOTEXHHYECKOTO H 3KOHOMH-
ueckoro pacvera (RJ* =2,143 wm2.°C/Br, R;P =1,544 wm?-°C/Br)
NpHHHMaeTcss HapyXHad CTEHAa C yTenaHTelneM TOJIHHOA 12 cM.

NMpumep 2. PacueT TOMUHHH HapYXHOA CTEHB SIPOH3BOACTBEHHOro
3laHHS H3 ac6ecTOlEeMEHTHHX SKCTPY3HOHHHX MaHeJelt C YyTenJHte/aeM
H3 NeHONOJHYpeTaHa ¢ Y4YeTOM TODH3OHTaJILHOrO CThIKa (pHc, 3 u 4).
Beicota naneseit 0,6 M, nJHHa 6 M.

A, HICXOOHBIE JAHHBIE

1. Pajiion crpoutenscra — Mockaa,

2, [TapameTpbl BHYTDEHHEro BO3AyXa: TeMmepatypa f,=18°C; or-
HOCHTE/IbHAS BJaXHOCTb (Ps=60%; BJaXKHOCTHHA peXHM RoMelle-
HHst — HOpManbHut (o Taba. [1]).

3. YcaoBHs 3KCHayaTallHH CTEHOBWX Maneselt B.

4, BeauuuHbl TenJOTeXHHYeCKHX MNOKa3aTesel H KosddHUHEHTOB
B gopmynax [1]—[4] u [14)—[17]): ta= —32°C (CHuI12.01.01—82);
Atr=8°C (taba. [2], m. B); as=287 Br/(M*-°C) m az=23 Br/
/(M2.°C) (taba. [4], n. | u Taba. [6], mn. 1), m=1,05;, forper=
= —3,2°C; Zor.nep=4920 u (CHnI12.01.01.—82); cx=2,63-10-° py6/
/dx (Tpeickypant Ne 09-01); ny2=0,85, lr=1,2, Eg:=0,081/roa
(CHuIl 11-3-79%, n. 2.14); cy=117,4 py6/m® TensoTexHuyeckne noKasa-
TeJli MaTepHasoB:

acGecToueMeHT  Aacs = 0,52 Bt/(M-°C);
Sace = 8,12 Br/(m2-°C);
nexonosnyperan Ayr = 0,041 Br/(u-°C)y

syr = 0,55 Br/(M2-°C);
17



TepHHTOBHR MHYP Am = 0,06 Br/(m-°C),
sm = 0,99 B1/(u2.°C).

Acbecmouemenm _ |

Ymennumens @
~

Tepaymolsii
wngp ez

Pue, 3. F'OpH3OHTaJbHHR CTHK
acGecToneMeHTHHIX 3KCTpY-
SHOHHHX NaHedeR

I — HHXKHS NaHenb; 2 — Bepx-
HAS faHenab

10
Puc. 4. PacueTHas cxema ac-
BHECTOUEMEHTHHX SKCTPY3HOH- —
HBIX NaHeJer

"
r

S

SES
31

5. JlomyckaeTcsi KpaTkoBpemenHoe (He Gosee 5 cyr) o6pasoBaHHe
KOHAEHCATa 110 TENJIONPOBOAHOMY BKJIOUEHHIO.

B. ITOPSIOOK PACYETA

1. Tpe6Gyemoe coOnpOTHBJEHHe TEMJONepexaye NaHeJH — MO GOPMY-
Je [1]:
1(18+32)

8-8,7

2. TlpoBepka npaBHALHOCTH BHGOpa pacueTHOM TeMmepaTypu fx
Hapy>KHOro BO3Ayxa (CM. MPHMepn 1, 2) noxasniBaeT, yTO TEIJIOBas
BHepuua mnaxeselt cocraBager D=0,6<{1,5 B B KkauyecTBe pacueTHONH
suMHel TeMmepaTypn [z HeOGXOZHMO B3ATh aGCOMIOTHYIO MHHHMAJb-

R = =0,718 m2-°C/Br.

Kyl TemmepaTypy (anst Mocksu fgz= —40°C).
Jdna tg= —40°C TpeGyemoe CONpPOTHBJEHHE TemJjonepeaaye Cco-
CTaBHKT
1(184-40)
™ __ —— 2.9
RP = 8.87 0,833 m?-°C/Br.

3. Iopumalomutt kosdpduument x R TP B NaHHOM mpHMepe He
npeaycMoTpen (cM, Ta6a. 2).
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4, DKOHOMHUECKHM 1lenecOO6pa3HOe  TEPMHUYECKOE CONPOTHB/ECHHE
yTenauTeNs NpeABapHTENbHO ONpeiesiseM no ¢opmyae [14]):

=1,679 M2-°C/Br.

R = 60 l/0,85‘)(18+3,2)4920-1,05-2,63-10"’-1,2
yT 0,041:0,08-117,4

DKOHOMHUECKY Leieco06pasHoe CONPOTHBJEHNE TenJonepeaave Kon-
cTpykuns no ¢opmyae [15]:

2-0,01
0,52

5. Toamuna cnos yrenauteas no ¢opmyae [16] cocTaBT Oyr=
=R;'1" Ayr==1,679-0,041=0,069 m. B nacrosmiee BpeMs H3aroTOBJIA~
10TcA  acGecTolleMeHTHHE 3KCTPY3HOHHHe MNaHeay ToauwuHoii 80, 100,
120 mm.

6. IlpuHumaeTcss AN pacyeTa CTeHOBas NaHenb TOMHHHOH 80 MM.
TpiBesieHtoe TepMHUECKOe COMPOTHBJEHME NaHead ToAULHOR 80 MM
onpeaeasem coraacHo n. 2.8 raaew CHulIl 11-3-79* Kak ans HeoxHo-
POMHOM KOHCTPYKILHH,

Pacuetnas cxema naueselt npHBeseHa Ha pHc. 4:

a) NJOCKOCTAMH, Mapa/ie/bHbIMH HanpaBJieHHI0 TENJOBOro MNOTO-
Ka, CTeHOBafg MaHeJb YCJIOBHO pa3pesaercsa Ha yuyactku I—XIV,

TepMHueckoe cOnpOTHBJIEHHE Y4aCTKOB

i i
R*= —8-7—+ —53—+ 1,679 + = 1,875 m?.°C/Br.

Ri = Rur = Rv = Rvn =Rix = Rx1 = Rxmu1 =
0,08
T 0,52
CyMmapHas niomnlaib y3acTKOB
Fi4Fiu+Fyv + Fyu+ Fix +Fx1+ Fxin = 7-6-0,01=0,42 »2

TepMqucxoe CONPOTHBJIEHHE Y4aCTKOB

= 0,154 m?-°C/Br.

Ri1t = Riv = Rvi=Rx = Rxu=Rziv =

v02 0,06
- __.0 —_— 2,0
,52 + 041 ——1,501 M C/BT

H HX cyMMapHas NJollajb
Fuu+ Fiv + Fyi+ Fx 4+ Fxn+ Fxiv =
= 6-6-0,084 = 3,024 w2
Tepmuyeckoe conpoTibienne ywactka VIII

0,04 0,04
0,52 + 0,06

H ero naowaap Fvi=0,026-6=0,156 m

Rvin= =0,744 m?.°C/Br
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Tepmuueckoe conporus/ieHne R, Haxomum mno d¢opmyne [6]:

0,42+3,024+-0,156
- —=0.727 M2.° .
Ro==0az 3024 oise 727 W-C/Br

0,154 + 1,501 0,744

6) NJOCKOCTAMH, NEPHEHAMKYJSAPHBIMH  HANPaB/AEHHIO TENAOBOro
fI0TOKa, CTEHOBAs NaHesb YCJIOBHO pa3pesaeTcA Ha cjoH 1, 2, 3, 4, 5
(cM. pHc. 4).

TepMuueckoe conpoTiBleHHe OAHOPOAHBLIX C¢/0eB | H 5 onpeae-
JadeM no dopmyae [3]:

Ry 20 2.0
Rl = R5 = 0,52 —0,019 M C/BT

TepMmuueckoe compoTusieHHe cinoeB 2, 3 U 4 onpefensieM no ¢op-
syne [6]. Cron 2 u 4 uMmeior Tonwuny 0,01 M M COCTOAT H3 ABYX
MaTepHanoB ¢ Ko3dduuueHramMy  TensonposoaHocTH 0,041
0,52 Br/(M-°C) u 14 yuactkos

3,60
= R, = = 2.0 :
Ri =R, 0,156 042 3024 0,085 m2.-°C/BT.

0.01/052 T 0,01/052 T 0,01/0,041

Cno#i 3 umeer TonuuHy 0,04 M U COCTOHT H3 3 MaTepHajoB H
14 yudactkos

3,60
Ky= 0.42 3024 0.156 =0,406 M2-°C/Br.
0,04/0,52 0,04/0,041 ° 0,04/0,06
Tepmuueckoe COMPOTHBJEHHe KOHCTPYKUHMH oOfipefienfieM KaK CyMMY
TEpPMHUYECKHX COMPOTHBJIEHHI CJI0eB
Rs = 0,019-24-0,085-2-10,406=0,614 m2.°C/Br.

MockoabKy BenuunHa Ra He mpeBhiwiaeT BeduyHHY Rs, npHBeaeH-
Hoe TepMHuUeCKOe CONPOTHBJEHHE CTEHOBON IaHeNH oOnpefesferca o

dopmyse [7]:

R™P—

0,7274-2-0,614
3

Conpotusnenue TenJjonepesaue 3IKCTPYIHOHHHX NaHesedl TOJUIHHOR
80 MM cocrapasier

=0,652 M2-°C/Br.

R =

+ R 4 —
"

Qs a

=0,81 u2.°C/Br.

==0,115+0,652+4-0,043=
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7. Exunospemennnie 3atpatel Cx, py6/m?, ompegesnsiorca mo  ¢op-
syne (2):
Cx = (13,194-0,26)1,024-2,6 =16,31 py6/m?,
rae 13,19 py6/M? — CTOMMOCTb KOHCTPYKUHH (CTOHMOCTb YTemJHTenn
upuHATa No AaHubiM UYensGuHckoro sasoga npodHAHPOBAHHOTO HaCTH-
J1a, CTOHMOCTb acOeCTOLEMEHTHBIX SKCTPY3HOHHBLIX Nadenelf — no jgaH-
nuiv BHHUHnpoekracGecrouement); 0,28 py6/m*> — TpaucnopTHue pac-
xoabl;  1,02—K03h¢HIUHEHT,  YUHTHBAIOWMNA  3arOTOBHTEABHO-CKAAA-
CKHE pacxXoAs! K CMETHOf CTOMMOCTM MaTepyasos, U3fleHl M KOHCT-
pyxuuit panxo-npnoGbvekTHHii ckaag; 2,6 py6/m:— CTOHMOCTD MOH-
Ta)ka naseJeit.
AHnanorHyHo onpesensioTCA eAUHOBPEMEHHBIe 3aTpaTel AR MNa-
HeslbHLIX CTeH ¢ yTrenautesieM Ttoawuuolt 80 u 100 M.
8. Npusenennsie 3arpatst {1, py6/m?, no dopmyse [17]
(184-3,2)4920.1,05.2,63-10—°.1,2

= = 2
7 = 16,314-3600 0,810-0.08 35,51 py6/m?,

AnranornyHo omnpeaensiTCA npuBeleHHble 3atpaTthl [l AnR nauenn-
HbIX CTEH C yTenJHTeJeM TOJHHOA 80 M 100 MM.
Hrorossie paHubie npusesexst B Tabauue:

8y MM R,, m2.°C/Br Cy. pyG/n? 11, py6/u?
60 0,812 16,31 35,51
80 1,017 17,32 32,68
100 1,228 18,36 31,03

DKOHOMHYECKH UeNeco06pasHofl TONUIMHON YTeNMTeNd SKCTPY3H-
OHHbIX naueneli saBasgercs 100 mm.

Ilo pe3yanTaTaM IKOHOMHUECKHX pacueTos C Y4eTOM BeAUYUHb
TpeGyemoro comportussenus Temsionepenase (RTP =0,833 wm2.°C/B1)
TPHHUMAETCA NaHeNAb C TOJMHHOR yTensutenas 100 mm.

9. IMposepuM yc/ioBHE HEBLIMAZEHHA KOHAEGHCATA HA TEMJIONPOBOA-
HBIX BK/IOYEHUAX.

IuapparMel XKecTKOCTH IKCTPY3UOHHBIX NaHejefi o6pasyior Tenso-
npoBoAHEle BKMOYeHH ¢ R’6=0,230 m?>.°C/Br (cxema 2 mpua. [5)).
Tlpn 2= —1—g=0,083 snavenve n==0,21 (ra6nr. [7]).

6 120
Tlpu pacuetHOit TeMmnepaType HauGoJiee XOJOAHOA MATHAHEBKH

(cMm. nm. 2.10 raaser CHuI1 11-3-79*) nu3awas temmepatypa nosepx-
#oCTH cocTaBuT no dopmyne [13]:

18+25 2,635 o
o 18— T [1+0.21 (0'230 -1)]_12,0 C;
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(fp==10,1°C), uTo npu 3agaHHHX NapaMeTpax BO3AyXa OTBEYaeT TeMm-
JNOTEXHHYECKHM TpebOBaHHAM.

TNlpumep 3. Pacuer TOJUMHH YTENHTENA B CTEHOBOH NaHENH KO-
POBHHKa.

A. HCXOOHBIE JAHHBIE

1. OO6beKT — KOPOBHHK NpPHBS3IHOro coAepxanna Ha 200 Kopos
Mosouoro HampasgeHHd. OGecneueHHe TeMJIOBOH 3HEpruei — BO3AYIL-
HOE OTOMJeHHe OT KOTeAbHOR ¢ YETHPbMA BOJAOHArpEBATEJbHBLIMH KOT-
JaMH «YnuBepcan-6M» ¢ nosepxHocTbio Harpesa no 41,8 M% (THnoBo#
npoext Ne 903-1-122), Tonauso — MasyT.

2. Orpaxpamoumiasi KOHCTPYKLHS — HapyXHas CTeHa KOPOBHHKa H3
naHeseit Ha JaepeBsIHHOM Kapkace ¢ aclectoueMeHTHHIMH OGLIHBKaMH
naotHocTEI0 1800 kr/M? ToawmHOi 10 MM M yTemnuTeseM H3 MOJYXKe-
CTKHX MMHEpaJOBaTHbLIX IHT IJIOTHOCTBIO Yo=100 kr/M3 (cepusn
1.832-7, Buin, 1) ¢ BeHTHAHPYEMOIT BO3AYIWIHOM npocJofikoil. lepessH-
Hbll KapKac COCTOMT M3 6pYCKoB WIHPHHOA 50 MM, pacnosioXXeHHHX 10
IlepHMETPY NMaHeAH H Mo ee NpoaoabHoi ocH. Buicora 6pyckoB kapkaca
B 32BHCHMOCTH OT TOJUIMHB yTeNAuTeAs MOXeT ObiTh NpHHATAa paBHOR
100, 130, 150, 180 mM. ToauwHHa yTenJauTeAs MoKeT OBITb NPHHATA
or 60 MM a0 180 MM KpaTHoii 20 mm. Mexay OpyckaMu kapkaca n
HapyxHoft acGecTolleMeHTHON OGIUHBKOM YCTaNaBJAHBAIOTCH  JepeBfH-
Hble pefKH ToJlHHOR 32 MM s 06pa3oBaHHA BEHTHAHPYEMO# BO3-
aywHoit npocaofikn. CTHIKH MeXAy CTEHOBHIMil NaHe AMH (IWIBH LIHPH-
Hofi 20 MM) 3aJeALIBAIOTCH IEPHHTOBLIM INHYPOM 1 MHHepaJbHOA Ba-
To#t (cM. pHC. 5).

3. Ilyskr crtpourtenncTBa — JIMutpoBckuft pafion MockoBckofi 06-
J1aCTH.

4, PacueTHasa TeMnepaTypa H OTHOCHTEJbHAas BJaXXHOCTb BHYTpEH-
Hero Bo3ayxa {5 =10°C, ¢»=75% (no OHTII 1-77).

5. Pexum noMmeleHns — HopMaabhbili (o taba. [1]).

6. BenHuuHH TENJOTEXHHYECKHX NoOKa3satenaeli H KO3Q(HIHEHTOB
B Gopmyaax [1] — [4] n [14] —[17] ta= —32°C (cpemnss TeMmne-
patypa HauGojee Xoa0mHmx cyrok no CHull 2.01.01—82);
n==] (taba. 5 n. 1); A =ty—{,=10—58=42°C (rabn. [2],
n. 6a); us=8,7 Br/(M2-°C) (no CHuIl 11-99-77, nm 217,
NpH yIeJsbHOM 3aMoJHEHHH TOMEUIEHHA MHBOTHBIMH He G6ojee 80 kr
KHBOW Maccw Ha 1 M2 nona); ay=23 Br/(M2-°C) (ra6a. [6], n. 1);
rpaHHyHas TeMmepaTypa HAapYXHOIO BO3Ryxa (Hayana, OKOHYaHMA)
OTOMHTeJBHOrO nepHoja {'g= —5°C (ompedeseHa W3 YpaBHEHHA Tell-
Josoro GanaHca 3AaHBA), Aas ycaosHit Mockew npu £fy= —5°C Ha-
XOAHM 2o7.mep = 1842 ‘l/l‘OIl H tor.mep.= —11,9°C (no npua. 7); Ryr=
==0,85; lr=1; Fao=0,08 l/ron; m=1,05 (CHuIT 11-3-79% n. 2.14);
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Puc. 5. Bentnaupyemas creHoBas mnaHejb C AepeBAHHHIM KapKacoOM

a — fnaHeas B naaHe: [ — OpyckH Kapkaca; 2 — AepeBAHHble njaalku 10032 um;

6 — ceyeHnst 1—I1, 2—2 H ropH3ouTaAbHLIl CThIK HaHene#t: 3 — BHyTpeHHss acOe-

cToueMeHTHas oOwHBKa; 4 — nJeHKa NOJHITHJAEeHOBAaA; & — MJAHTH MHHepaJaOBaT-

Hbie, 6 — NJMaBKa NPHXXHMHAaA; 7 — BEeHTHAHpYeMasx BO3AYWIHAA NODPOCJAOHKA; & —

HapyXHag acGecroueMedTHan oOGuwHBKa; 9 -— GPYCKH KapKaca; ¢ — HallleJbHHK

u3 acGecToleMeHTHOro AHCTa;, I/ — nepeMeHHHAA paaMep; /2 — MHHepaJibHAA Ba-
Ta; I3 — repHuTt; I4 — NpHXHMHas nNNanKa
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Ayr=007 Bt/(M-°C); $y:==0,73 Br/(M?.°C) (mpua. [3], n. 135);
ty»=35,4 py6/m®; aas Buyrpennel OGWMBKH M3 nJjockoro acbecroue-
MEHTHOTO JHETA  Agce.=0,52 B1/(M:°C), Sac6.=8,09 Br/(M?.°C)
{npua. [3], nos. 178).

Jas onpepenenusa CTOHMOCTH TeN/OBO 3Heprhd Cr 1O TeXHHKO-
9KOHOMHYECKHM [IOKa3aTeAM KOTeabHOR (ThnoBoit npoekT Ne 903-1-
122) onpegenena ceGecTOHMMOCTb NMPOU3IBOACTBA TEMJOBOH IHEPIHH Sp==
=3,7-10"°% py6/Ix n yaesvnbie KanuTajbihe BJOXKEHHS B HCTOVIHK
TenaocHaGKenun kr=2,13-10-° py6.-roa/dx.

b. NIOPAAO0K PACUETA

1. Tpebyemoe conpoTHpJeniie TenJonepesaye CTeHbl ONPeReNAeTCH
no ¢opmyae [1]
grp L(10+32)
° 4,2.8,7
2. Tpe6yemas ToJMHA CNOA YTeNJHTeNsA CTelld (BAaJH OT TeNao-
TPOBOAHMX BKJAIOMENI) — B cooTBeTCTBUH ¢ opmyaamn |3) n [4]):
1 1

™= — — ———
8=y (RIP—3 Ruo— —— =

=1,15 M?.°C/Br.

) =

LAY S S
052 87 23

Oxpyrass jo Omnuxkafiwel! BenHyHHHW, kpaTHofi 20 MM, nojyuaem
6TI;_ =80 MM,

3necb I Ry.c — CyMMa TepMHUYECKHX COMNPOTHBJEHHR KOHCTPYKTHB-
HbIX C/I0eB CTEHOBOM MaHeJH: B HaHHOM CJyuae B KauecTBe KOHCTPYK-
THBHOTO CJIOSl YYHTHIBA€TCA TOJBKO BHYTPEHHAsS OGWINBKA HI IJIOCKOro
ac6ecTOUeMEHTHOrO JIMCTA, 4 HapyXHad OGUIMBKA NPH HAJHYHH BO3-
AYWHOH NPOCJOIKH, BEHTHJHPYEMOH HapyXHBIM BO3LYXOM, He YYHTH-
BaeTCH COrJacHo mpHmeu. 2 K n. 2.4, raasw CHull I1-3-79*,

3. TpoussBoauM pacyeT TeMmepaTypHHX NoOJell  TeNJONPOBOAHLIX
BKJIOYEHH{l CTEHOBOH mNaHeNd (B MeCTax paclONROKEHHR CTLIKOB)
no npua. 1 Hacroswmero Pykosoxctsa. Ilo pesyabrataM pacye-
T4 TeMIepaTypPHHIX TNoJeil CTHIKOB CTEHOBHX TNaHedefl mpy  TOM-
mHax  yremadreas 80, 100, 120 u 140 MM M npu 3HayeHHsX
TeMnepaTyp BHYTPeHHEr0 H HAapyXHOrO BO3AyXa COOTBETCTBEHHO
t»=10°C u fg= —32°C [npu 3agaHHLIX 3HaYeHUsIX KOIPODULHEHTOB
tennootaayd =87 Br/(M?-°C) u an=23 Br/(M2.°C)] noayueun
3HayeHHST HH3WMX TEMMNepaTyp T's BHYTPeHHell NOBEPXHOCTH mNaHeJelr
B MeCcTax pACHONOXKeHHs CTHIKOB, yxa3auuue Hwxe B Taba. A. Tam
JKe NpHBEJEHO 3HAyeHHe TeMNepaTyphl TOYKH POCH BHYTPEHHEro BO3-
ayxa fp==5,8°C, onpeaenennoe no npua. 2 npu f5==10°C u ¢.=75%.
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Ta6nyua A

Tlone nanenu
Creik npy t,=10°C,
TonlllHHA yTenu- Qy,=T75%, ty=—32°C CONPOTHBNEHHE HHTee;xﬂ?;aoﬂG-
Tens Oyq, MN Tennonepenate | - nupen
Yy, °C ty °C R,. M2.°C/Br | yTetnutens
D

80 3,3 58 1,32 0,98

100 44 58 1,61 1,19

120 52 58 1,89 1,39

140 5.9 5,8 2,18 1,60

4, Tlpu Ttoawuue yremauteas 80 MM onpenenseM COMPOTHBJEHHE
TenJonepejaye R, mo moJio naHesH (BAAJH OT CTHKOB H TemJoONpo-
BOAHBIX BKJIOYeHHi) no ¢opmyaam (4], [3] u [5] u temnosyio nuep-
g0 navenn no dopmyse [2]. Ilpu stoM B cooTBercTBHH C npiMed. 2
K n. 2.4 rnasel CHuIl 11-3-79* B pacyer npHHHMaeTCs YacTb HaHeJH,
paclosoKeHHast MeXAy BHYTPEHHHM BO3JyXOM H BeHTHJIIpyeMO# BO3-
AYWHON npocsiofikofi (BHyTpeHHAS] OGWHBKA H YTCNJHTE/b)

Rom—to g Baco | Oyr 1
Upg }.acﬂ }vy‘l‘ [+ I}
1 0,01 0,08 1

—_— —

——=1,32 M2.°C/Br;
87 " 052 ' 007 ' 23 wi-C/Br

D = Raco Sacs + Ryz Syr =

0,01 0,08
= ———3§,09 0,73=0,98<1,5.
0,52 + 0,07 815
CrenoBaTenbHO, pacueTHas TeMmmepaTypa HapYHHOTO BO3AYXa
{y==—32°C BnI6paHa 0paBHU/BHO, MOCKOJbLKY A IKHBOTHOBOAYECKUX

3nannit ponyckaerca npu Ds=C1,5 nNpHHHMaTtLb B KadyecTBe pacyeTHOH
CPeJHIOI0 TeMNepaTypy HanGo/lee XOJOAHBIX CYTOK (COfJacHO mpHMew.
3 Kk ta6a. [5]).

5. AH2JIOrHYHO BBHIUHCAAIOTCA BeJuundsl R, U D ans creHosbix na-
Heqeil ¢ yTennTeseM Toawnnoil 100, 120 u 140 MM.

PesyabTaTil pacyetoB npusedeHW B Taba. A.

6. Conocrasiss npusefenxsie B Taba. A 3xavenust v’y 4 lp, H3
ycaoBHA Tgz=fp, onpejensieM TpebyeMylo TONUUHY YTelJHTeAs CTeHO-
8oif nadeas, ofecneyrsaloUlyl® NpPH 3a4aHHLIX HCXOAHBIX AAHHLIX He-
BLiNajeRHe KOHJEHCAaTa Ha BHyTpeHHell NOBEPXHOCTH, KaK No Moo

TIaHe/H, TAaK H B MeCTax PacnofoMKeHHst CTHIKOB 6;‘; =140 MM.

IMpu atom compoTusieuse Tensjomepesaye NO NOJMIO CTEHOBOA mna-
Henu coctasager Ro=2,18 m?.°C/Br, uto nourd Basoe GoJbuie Tpe-
Gyemoft peauunnet R7P =115 m2.°C/Br.

XoTs NO MOMI0 NaHeaM TOAUMHY YTenjuTensn MOXKuo Ouuio G
upuEATb pabHoft 80 MM (Ro=1,32 M?.°C/Br>R;? =1,15 m*-°C/B7),
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M3 YCJAOBHS HEBHTAjAeHMA KOHAEHCATa Ha BHYTpeHueil NOBEPXHOCTH
CTHKOB HeO6XOAHMO TpefyeMyl0 TOJNUMHHY YTEeNJHTEAs YBEJHYMTb A0
140 MM,

7. OnpenenseM SKOHOMHYECKH Henecoo6pasnoe CONPOTHBJACHHE TeMn-
Jonepenaye B COOTBETCTBHH C Tabn. 2

R¥=15-1,15=1,72 m?.°C/Br.
8. OnpesnenseM CTOMMOCTb TemJjosoit 3Heprus Cr mpH mnotpebae-
HHH ec OT BRYTPH(EpPMcKOX KoTesbHOH no ¢opmyJe
C1=51 + EB K1-=3,7-10"°+0,l2-2,l3-10“=3,96- 109 pyG/II)K.
9. DxoHoMHuecKH uesecooGpa3Hoe TepPMHYECKOe CONPOTHBJCHHE
TENJIOH30/IALUHOHHOIO CJI0S R""‘ npejiBapuTesbHO onpenenseM no ¢op-
myae [14]:

ts — 1t )ymzor Crl
R —60 V"yr( B oT.mep ormep Lr iy __
yr EunAyr Cy-r

0,85(10411,9)1,05-1842-3,96-10—°-1,0 __ 0
=6 V =1,61 m2-°C/Br.
0 0,08-0,07-35.4 u-*c/

10. OxonHoMuueckd MHesecoofpa3noe CONPOTHBJEHUe Tenmjonmepeaa-
ye CTeHOBON mnanesin (OT BHYTpPeHHero BO3iyXa A0 BEHTHJAHpPYeMOR
BO3AYIIHOA NPOCJIOHKH) NpPeABapHTENbHO OnpejensieM N0  (popMyie

{15]:
R¥ =

1 1 x 1 001 _
— + I Rue = — +——+ 161 =
a e TRy we =37 v t o5z

=179 m2.°C/Br.
11. BKxoHomHuyeckH uejecoofpasHas TOJMIHHA €10 YTelKTens
npensapHTeNLHO onmpeaeasiercs no ¢opmyae [16]:

63K Rax}uyr=1,61'0,07=0,113 M.

n.’lﬂ TE€XHHKO-3KOHOMHYECKOro pacqua NPpHHHMACTCA CTEHOBas na-
Hesib € TOJMLIMHOW yTenmaunteas 12 oM.

12. TlpuseseHHoe TepMHYeCKOe CONPOTHBJEHHE CTEHOBOH TNaHe
(Mexay NJOCKOCTHIO €e BHYTpPeHHeill MNOBePXHOCTH H MJOCKOCTHIO Ha-
PYKHO TOBEPXHOCTH YTeNAuTeNs) TpU TOJMMHE YTenaurens 12 oM
onpenensieTca B cooTBeTcTBHH ¢ n. 2.8 raassl CHull 11-3-79*:

a) NpH YCJAOBHOM pa3pe3aHHH orpakaaioueif KOHCTPYKUHH IJ10-
CKOCTAMH, MapajJ/esbHHMH HaNPaBJeHHIO TEMVIOBOrC NOTOKa, NO ¢op-
mynae [6]:

Fi + F, 3,015+0,585
- = =146 u2.°C/Br,
Re= K T 3915 0585 ue-°C/Br
R " R. 173 T o7l

rae Fy;— niowanb BHyTpPeHHefi NOBEPXHOCTH YYaCTKOB CTCHOBOA mnaHe-
JH, B npeaenax KOTOPHX pPAacmosiOXeH YyTenaureab, paBHag Hy==
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=45—F,=45—0,585=3,915 ™ F;—naoman, Buyrpedueit no-
BEPXHOCTH YYAaCTKOB CTEHOBOR NaHesaH, B npefenax KOTOPHX PacnoJfo-
XeHn GpyckH kapkaca, paBHas Fy=0,05 (2-1,54+3-2,9)=0,585 ™?;
R — TepMHueckoe CONpPOTHBJIEHHE YYACTKOB CTEHOBOW NaHeNH, HMEIO-
uHx naowaas Fy

_ bacs Oyr _ 0,01 0,12
" Aacs Ayr 0,52 0,07

R; — TepMuyeckoe CONPOTHBJEHUE YYACTKOB CTEHOBOW NaHENH, HMelo-
wux naowans Fa

Sacs Saep 0,01 " 0,12 071 w2.°C/B
— = = M2 T;

Aaco Axep 0,52 0,174 ’ ’

6) nNpH YCAOBHOM pa3pe3aHHH CTEHOBOH MaHeNH MJOCKOCTHMH,
TIEPNEHAHKYNAPHHIMH HANpPaBJEHHIO TEMJIOBOr0 MOTOKA, TePMHuYEcKoe
COMPOTHBJ/IEHHE OAHOPOAHOrO acGeCTOUEMEHTHOro cJo0f — no ¢opmyae

{31:

R =1,73 m2.°C/Br,

R,

6:c6 0-01
= = ——-—2=0,019 M2.°C/Br.
R = e 052 u-7C/Br

TepMHueckoe CONPOTHBJEHHE HEOAHOPOAHOro0 CJOA B Mpejenax
TOMUHHE yTenanteas — no gopmyae [6]:

Fi+F; 3,915-+0,58¢
" = = =143 u?-°C/Br,
R =% F — 3315 o0s8s uh-C/Br
R " R 171 V069

TAe Rl——TepMqucxoe CONMPOTIBJICHHE C/OA YTEIVIHTEJAA no (QopMmyae

131

8ye 0,2
= S 71 w2-C/Br,
Ri= = 007 uh-°C/Br

R; — TepMuueckoe conmporsBieHHe Kapkaca nNasead no QopmyJe

13]:

dxer 0,12
= == 0,69 2"’C B .
R — 0174 u?-°C/Br

Tepmuueckoe conporisietue Rg—no dopmyne [5]:
Re =R’ 4+ R” = 0,019+1,43=1,45 u®.°C/Br.
TNpusenenHoe TepMHuyeckoe conpoTHBaenHe RJP  crewoBo# nae-
aH — 1o dopmysae [7]:

Ra+2Rs  1,46+2-145
3 - 3

RV = =145 u?.°C/Br.
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13. Tpusenennce conpoTtiBneHre Tennonepenrade R, CTeHOBOA na-
HeJAH NpH ToJliuHe yTenauTens 12 cm —no Qopmyae [4]:

1 1 1
= —— 41454 — =161 w2-°C/Br.
o = a7 Tt 3 w*-“C/Br

AHanoruyno ONpeneasioTCA NpPHBEJEHHLIE CONPOTHB/EHUS TenJomne-
perave CTEHOBHX HaHejefl ¢ yTenJaHTeneM TOALWMHOR 10 cM H 14 cm
(pesyabTaThl pacyeta npueeaeHs B TaGa. B).

1
Ro= +er(lp+
B

a

Ta6auuna b
byq. M Ry, M2.°C/B1 ‘ Cx PyS/m? 1T, py6G/m?
10 1,37 17,26 22,78
12 1,61 17,90 22,60
14 1,85 18,55 22,64

14, EnuHoBpeMeHHHE 3aTpPaThl Ha OrpakJalouylo KOHCTPYKUHIO
Ca, py6/m?, onpenestores no dopmyse (2)

Cx = (13,24-0,30)1,02+4,12==17,90 py6/u?,

rae 13,2 py6/M? — CTOHMOCTb KOHCTPYKUHH HpPH TOJIUHHE YTENJHTe/is
12 cM; 1,02—~xo3¢pduuHeHT, YYHTHIBAIOWIHNA 3arOTOBHTEJBLHO-CKNAICKHE
pacxoabl K CMeTHOIl CTOMMOCTH MartepHasoB, H3AeJHH H KOHCTPYKUHit
(paHko-npHOGBEKTHRIA cKknan; 4,12 py6/M>—CTOMMOCTL MOHTaXa ma-
Heneil.

AnanornuHo oONpeReAsIOTCS eAHHOBpPEMEHHHIE 3aTPaTH AAA CTEHO-
BHX Tanelefi ¢ yTenawTedeM Toaumnofi 10 M 14 cM (pesyabTath pac-
yeta ppueesent B TaGa. B).

15. Mpusenesunie 3atpartut 1, py6/M?, Npu TOJAMIHE YTeNAUTENS
12 eu no ¢opmyne [17]:

3600m(tn - tovp‘nep)Zor,uep CT l'r

II=Ca =17,90
at Eun Ro +
. 1 .3,06-10-9-1,
3600-105(10+11.9) 184239610010 _ oo
0,08-1,61

AnanorduHo onpeaeasioTes npuBefennsie 3arpaTH [l A7 CTEHOBHIX
nanedefl ¢ yrenauteneMm rtoiunuHOR 10 M 14 cM.
16. Utoroebie pe3yabTaThl 3KOHOMHHYECKOrO pacyeTa NPHBEAEHHE

B taba. b.

17. W3 2 seqmumn  R3* | onmpepenennux B nu. 7 u 16 npumepa
3 (R =172 M*.°C/Br u R2* =161 m2.°C/Br), npunumaerca uau-
Goabwas, T. e. R =172 M2.°C/Bt, no orpaxaalomias KOHCTPYKUUS

C YKa3aHHbBIM COTNpOTHBJIEBHEM TENJjgonepelaye He YAOBJAETBOPAET 30-
OT'HTHEHHYECKNIM TPEGD’B&HHS!M no oGeCneuyeHH0 HEBLINAAEGHHA KOHAEH-
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caTa Ha ee BHYTPeHHeH MOBEPXHOCTH B MeCTax PAacno/ONKEHHA CTHIKOB
(Ro=2,18 m%-°C/Br).

[MTosToMy npunuMaeTcss CTEHOBAf MaHe b ¢ YTeNAHTENEM TOMIMHOR
14 cM Hu3 ycsa0BHA oOecmeyeHHs TeMIepaTyphl BHYTpPeHHeH NOBEPXHOCTH
B MeCTe Ppaclo/IOXKeHHAa CTHKOB He HHXe TeMNepaTyph TOYKH POCHl
NpH pacueTHOM TeMIepaType HapyXXHOro BO3ayxa HauGojee XOJOAHLX
CYTOK fg== —32°C (B cooTBeTCTBHH ¢ TpeboBaHHaMH mn. 2,10 riasw
CHuIT 11-3-79*%).

Jas cHHXEHHA TOMIUMHBL YTENJHTENs RO 3KOHOMHUECKH IeJseco-
o0pa3noi BesHuHHbl 12 CM MOTYT OLITb HCNOJIb30BAHH MEPONPHATHS
N0 JOMOJHHTEJbHOMY YTEIJIEHHIO CTHIKOB 1o 06e CTOpPOHH OpyCKOB
Kapkaca, 4To TpebyeT mepepaGOTKH H COBEPLICHCTBOBAHHA KOHCTPYK-
THBHOTO DECLIGHHS PacCMaTpPHBAEMOH CTEHOBOH NaHeJH.

2.8. TensioTexHHYeCKHA pacyeT Orpa)KAaiollHX KOHCTPYKUHA mnpo-
MBIULVIEHHBIX 31aHU#l C arpecCHBHHIMH CpDefaMH MDOH3BOAHTCA C Yue-
TOM HX NpejesbHOTO COCTOSIHHS, XapaKTepH3YIOUIerocs TeM, YTO B TOJ-
e OrpaxKAeHHA NPHCYTCTBYeT AOCTATOYHOE KOJHYECTBO COJiH, CHOCOG-
HOe 00pa3oBaTb HAaCHILUEHHbII DacTBOP B YCJAOBHAX JOMYCTHMOIO YB-
NaXHeHUs KOHCTPYKuuH. DBopopacTeopuMible coaH MOryT NPOHHKATH
B TOJUY OrpaxKaaloulHx KOHCTPYKUHE NpDOMBILIEHHHIX 3QaHHH, NOA-
BEPIKEHHBIX BO3LEHCTBHIO MPOH3BOACTBEHHLIX asposoneit. CocraB a3po-
30/, a CJefOBaTeJbHO, H pacTBOpa coJiefl, 06pasylUXCH B TOJLIE
orpa}ieHusi, 3aBUCHT OT TEXHOJOTHYECKOro MpoLecca, OCYIIeCTBJAAeMO-
ro B 3aHHM. YCJOBHS SKCIJyaTalHH OrpaX{JaaiolliX KOHCTPYKLHi
31aHHA C arpecCHBHLIMH CpeflaMH CJelyeT YYHTHIBaTb B 3aBHCHMOCTH
OT BJAAXCHOCTHOrO pekuMa noMelieHufl, XapaKkTepH3yeMOro OTHOCHTENb-
HOM BJAXHOCTbIO BHYTpPEHHEro BO34yXa C YYETOM arpecCHBHOH CpejHl,
H 30H BJIaXHOCTH paHOHa CTPOHTeNbLCTB2 Mo mpua. [2].

OTHocHTesIbHasl BJAX(HOCTb BWYTpPEHHEro BO3lyXa C Y4YeTOM arpec-
CHBHO cpeAbl YUHTHIBAaeT NOHHKeHHe YHPYroCTH I1apoB BOJAM Hajx pa-
CTBOpaMH coJieil H ompeaensercs nmo ¢opmyae

;" 100% = —22100%, (5)

P Pp

Qo=

rae es — YNpyrocre IapoB BOAb BHYTpeHHero Bo3myxa, lla; Ep—
MaKCHMaJbHasi yNpYrocTh NapoB BOAB Haj HacCHIEHHHM pPacTBOPOM
COJIH TPH pacueTHOit TemmepaType BHYTpeHuero so3ayxa, Ila; @ —ot-
HOCHTe/IbHasi BJaXHOCTb BO3ZyXa B noMemtennt, %; ¢p — OTHOCHTEJNb-
Has BJI2XXHOCTb BO31yXa HajJ HACBHILIEHHHIM BOJHBIM PACTBOPOM COJH,
%.

Mpumep 4. OnpenesnTh XapaKTEPHCTHKY BJAXKHOCTHOTO peXHUMa
B TPOM3BOACTBEHIOM NOMEUIEHHH TpHl CJHeAYIOHX NapaMeTpax BHYT-
pennero so3ayxa: f3==10°C, 9,=55%; B BO34yXe NpPHCYTCTBYET aspo-
sonb xJaopucroro kasus (KCl).
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Be3 yueta noHH)KEHHS HXaBJEHHS MApOB BOABI HaJ HAaCHILEHHHM
pactBopoM asposoas no Taba. [1] BAaKHOCTHLIT peXHM B nomelle-
HHH CYXOIit.

ITo npua. 8 MaxkCHMajbHas yOpyrocTb MNapoB BOAL Hag Hachl-
iweHHuM pacrsopom xJjopucroro kasus (KCl) npn  ¢=10°C Ep=
=1055 [1a.

YnpyrocTb BOASHOTO Napa BHYTPEHHEro BO3AyXa es=~£ @,/100=
=1230.55/100=676 Ila.

ITo dopmyse (5) orHocHTenAbHAs BAANKHOCTL BHYTPEHHErO BO3AY-
Xa € YYeTOM arpeccHBHOH cpeabl

676
-— =64%,
] 1050 100% o

T. €. ¢ YYeTOM IIOHHJKeHMs [aBJeHHs MapoB BOAbLI HAA HAaCHILIEHHBIM
pacrBopoM xJqiopuctoro Kaaua (KCl) BaaXHOCTHEIL pexuM B nomelue-
HUH CJIe[yeT CYHTATb HOPMAaJLHbIM.

2.9. TlockoJbKY NOHHXKEHHe YMPYrocTH BOASIHOrO mnapa BO3AyXa
Haf HacHlIUEHHBIMK DPaCTBOPaMU cOJiefi BLI3bIBACT MOBLILIEHHE TeMnepa-
TYpbl TOYKH pOCH, HeoGXOAHMO 3HaTh, GyAeT JH BhINalaTh KOHJAGHCAT
Ha BHYTPeHHel MOBeDXHOCTH OrpaJAeHHs, NMOKPHTOro TOHYAHIUKM CJIO-
eM BOJAOPacTBOPHMOH coau, T. €. OyAeT Au NOABEPraThCi OrpakaeHue
BO3AefiCTBHIO arpecCHBHOTO PacTBOPa H MOMHO JIH YCTDaHHTb 3TO #B-
JieHHe NyTeM NPaBHJIBLHOIO BHIGOpPAa pacyeTHHIX XAPAKTEPHCTHK Orpax-
AAOUHX KOHCTPYKIHH.

Ecan H3GexaTh YC/OBHI, NPH KOTOPHIX Ha BHYTPeHHefl noBepx-
HOCTH OrpaXKAeHHA BHIAfaeT KOHAeHcaT, He YAaeTcs, HeoOGXOAMMO
TIDUMEHATh 3alUUTHbIE TNOKPHITHA, RNPENATCTBYIOUIHE NPOHHKHOBEHHIO
arpeccHBHLIX PacTBOPOB B TOJIULY OTpaXKAeHHS.

Npumep 5. OnpemeanTb TemnepaTypy TOYKH POCH Ha BHYTpeHHeil
TIOBEPXHOCTH HAPYXHOt CTeHH B NPOH3BOACTBEHHOM TIOMEIUEHHH FpH
CHeAYUIHX NapaMeTpax BHYTpeHHero Bo3ayxa: fe==20°C, @a=509%,
8 BO3yXe NPHCYTCTBYET a3p030Jb a30THOKHCJAOro kKaasuus Ca(NQOj)..

Be3 yuera noHHKeHHA AABJEHHA NapoB BOABLl HaJd HaChILIEHHLIM
pactsopoM aspo3oas no T1a6a. [!] BramHOCTHHA pexuM B noMmeue-
HHH cyxoil. CJlefoBaTesqbHO, HOPMAaTHBHHE TeMIepaTYpHuIl mnepenajg
MeXAy TeMmniepaTypoll BHyTpeHHero BO3AyXa M TeMNepaTypofi BHYTpeH-
Heill NMOBEPXHOCTH HapyXHok creun Af#=10°C (raba. [2], n. 4).

MakcumasnbHasi ynpyrocTb BOASHHX IN2poB BOAHW (NMPH TeMmepa-
Type {,=20°C) E=2338 Ila, ynpyroctb mapos BOAb B BO3AyXe MNpo-
H3BOACTBEHHOTO TNOMELCHHSA (npu @a=50%) e,=2338-50/100=
=1169 ITa, TemnmepaTypa TOYKH DPOCb! NPH TAKOH YNPYrOCTH BOLAHBIX
napos pasHa {p=9,3°C. Temneparypa Ha BHyTpeHHedl MNOBEPXHOCTH
CTeHH  NPH HOPMHPYEMOM  Nepenaje  TeMIepaTyph paBHA Tp=
={, —At¥=20—10=10°C, ¢,=9,3°C. CnaesosatesbHo, BbMaAECHHS
KOHZeHCAaTa Ha BHYTPeHHefi MOBEPXHOCTH CTEHH He Oy/er.
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OnpenensieM TeMNepaTypPy TOUKH DOCH BHYTPEHHEro BO3AyXa ¢ yue-
TOM TIOHMJKEHHs! [NaBJEHMf NapoB BOAB HaJ HACHIIEHHHM PacTBOPOM
asoTHOKHCA0r0 Kasbitua Ca(NO;),.

ITo nmpus. 8 MakcHMaJibHast YOPYroCcTh NapoB BOAH Haj HACHIUEH-
HHIM PacTBOPoM a3oTHOKHCIoro kaapuus Ca(NOs), (mpu {:=20°C)
Ep=l290 Ia.

Mo ¢opmyne (5) oTHOCHTeAbHast BJAXKHOCTb BO3AYXa C YUYETOM
arpeccuBHON cpeanl

Pu -—:;—g%loo%=91°/o,
T. €. ¢ YYeTOM INOHHXEHHSA HAABJEHHA NapOB BOAbI HaJ, HaCHILICHHHIM
pacTBopoM asoTHokHCIoro Kaabuusi Ca(NO;), BAIaKHOCTHHI pexuM B
NOMEIIEHHH CJIEAYeT CYHTATb MOKPBIM.

INo npua. 8 MakcHMasbHasi YNPYrocTh Napos BOAW Haj HaCH-
LIeHHBIM PacTBOPOM a3oTHOKHcaoro kaabuusa Ca(NO;), (mpn £=15°C)
Ep==954 Ila. Ilpunumas, 4YTO H3MEHEHHe YNDPYrOoCTH BOAAHHX [1apOB
Hax pacTtBopoM B mnpejesnax mexay 15 m 20°C 6iH3KO K JIHHEAHOMY,
HAXOAHM HHTepriossauuest (cM. mpHJ. 9, pHC. a) TeMmepatypy, npH Ko-
TOpPOH yNpyrocTb BOASIHHIX MNapoB BHYTPEHHero BO3JayXa ep CTa-
HeT paBHOM MaKCHMaJbHOH YNpPYrocTn BOAAHBLIX NMapoB Hajx pacTBo-
pom Ca(NOj)s, 1. €. Ep=1169 Ila. D10 3nayeHHe ynpyroctd BOASAHBIX
NapoB Haj HACHILEHHHM PacTBOPOM a30THOKHCJOrO KaJbUusi JZOCTHFa-
eTca npu TeMmepatype Ipp==18,2°C, T. e. es=ZFE, npn fpp=18,2°C,
Ipu stom f5 — tpp=1,8°C.

H3 npuseseHHHX pacieToB BHAHO, YTO HODMATHBHLII Mepenap,
MeXJy TeMnepaTypoii BHYTPeHHero BO3AyXa M BHYTPeHHel mnoBepx-
HOCTH HapyXHOM CTeHH Lejecoo6pa3H0 MNpHHATH MO 1. 66 Ta6a.
[2] A{®=7°C, a 3awuTy BHyTpenHell NOBEPXHOCTH CTEHH OT BO3Aef-
CTBHA arpecCHBHOIO pacTBOPa NPOH3IBECTH NyTeM HaHeCeHHA JIaKOKpa-
COYHOrO MOKPHITHSA,

B oraeapHHx c/ayyafx BeJHUHHA OTHOCHTE/IBHOM BJIAXHOCTH BO3-
AyXa C YueTOoM arpeccuBHOil cpeam Moxer pocthrath 100% u npe-
BHWAaThL HX. Hanpumep, npu TemnepaType BHYTPeHHEro BO3AayXa fp==
=20°C H OTHOCHTe/bHONl BJIA)XXHOCTH BHYTPEHHErOo BO3AyXa @s=>55%
ynpyroctTb BOASHHIX napos paBHa 1169 ITa. A ympyrocTb BOASIHHIX na-
pos npu {=20°C Hax cepHHCTO-KHCALM HaTpueM Ep=1060 [1a. Otno-
CHTeJIbHAA BJIaXKHOCTb BO3AYXa C Y4YEeTOM arpecCHBHON cpeAW B 3TOM
cayyae pasHa

9
= = 060 100~ 111% >100%.

B 39toM cayuae HEBO3MOXKHO H36eXaTb KOHAEHCALMH BJAarH Ha
NOBEPXHOCTH HAPYXHHX OrpaXAalolHX KOHCTPYKUM/T H HeobxoauMma
THAPO- H XHM3aIHTa 1O BHYTPEHHe#l NMOBEPXHOCTH HAPYXHHX OTpax-
AALHX KOHCTPYKUHIL,
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2,10, TpeGyeMoe conpoTHBJieHHe Tensonepesave RcP , m2-°C/Br,
OrpaxXaaloiiuX KOHCTPYKUUA NO CaHHTAPHO-THIHEHHUECKHM YCJIOBUAM
npoMBbILINEHHBIX 3JaHHIl ¢ arpecCHBHLIMH cpeAaMH (a3po3oju BOAOPA-
CTBOPHMBIX COJieff) caeayet onpeaensts no dopMyne |1] c yuetom
flosicenHit B OTHOWIGHHH BBHIGOPA HOPMATHBHOFO Nepenafa MexAy TeM-
11lepaTypofi BHYTPEHHEro BO3/yXa H BHYTPEHHel MOBEPXHOCTH Orpax-
JIeHHA, H3NOMeHHBX B M. 2.9 (cM. npumep 5).

Tepmuuecxoe conporusienne R, m®-°C/Br cinoa muoroc/qofiHoii or-
paxjalollell KOHCTPYKUHH NPOMHIUIIEHHOTO 34aHHA C arpeccusHoif
cpeiolt caenyer onpepensts no ¢opmyae [3]. Tlpu 3toM pacuerHsiit
K03$)QHUHEHT TenJONpOBOAHOCTH MaTepHaaa chos, Brt/(M-°C), npunu-
Maerca no npua, [3] aas ycesoBHst  AKCOAYaTalMH, OMpeaessieMOro
coraacio n, 2.8,

Mpumep 6. Onpeneanth TpeGyemoe CONpOTHBJEHHE Tenjonepejaue
TIaHe’qH HApYKHOM CTeHB N0 CaHHTAPHO-THIMEHHYECKUM YCJOBHAM, CO-
crosiell W3 3aWHTHOFO CA0A TAXenoro GeToHa (Yo=2400 kr/m?)
C BHYTpeHHeHl CTOPOHBI, TENJOH3OJSUHOHHOTO CJOS H3 KepaM3HTOGETO-
Ha Ha KepaM3HTOBOM mecke (Yo==1000 xr/m3) u Hapyxuoro dakryp-
HOTO C/IOS H3 LEMeHTHO-mecyaHoro pactsopa (Yo=1800 kr/m®) aas
fIpOMBILJIEHHOrO 3AaHHA, CTposierocs B paftone r. [lepmu. Ilapamer-
pul BHyTpeHHero Boagyxa: f,=20°C, 9,=50%, B BO3ayxe mnpucyrct-
ByeT a3po3oJib asoTHokHcaoro Kaasuua Ca(NO;)..

I. Bes yueTa mNOHH)KEHHA [aB/eHAHR NapoB BOAH Haj HAacChILIEH-
HiLIM PacTBOPOM a3p030Js NPH CYXOM BJIaXKHOCTHOM peXUME B MOMe-
wenik (CM. npuMep 5) W HOPMaJbHO/ 30He BJIAXKHOCTH CTPOHTEJNLCTBA
{npus. [1]) onpenensiem ycnoBuUsI 3KCIJAyaTalliH DPacCUHTHIBAeMONl ma-
demn — A no npaa. [2].

Pacuetnble MOKasaTeaH CTPOHTENBHHIX MATEPHAJNOB NpHHLUMAaeM IO
apua. {3] (ycnosus skeniyataumu A):

1. DBeron Yo==2400 xr/m? A=174 Br/(u-°C}, Sp=
=16,69 Br/(m2-°C).

2. KepamanroGeton yo==1000 kr/m3, 2;=0,33 Br/(M-°C), s§p;=
=503 Br/(m?-°C).

3. llemenTtHo-necuaublit pactBop  Yo==1800 xr/M3, Az=
=0,76 Brf(m-°C), 53=9,51 Br[(m2-°C).

Onpeneasem RIP no ¢opmyre [1], npuunMas:

PACUETHYIO 3HMHIOIO TEMNEPaTypy HapyXKHOro BO3AyXa, papHOil
cpeaiieii Temnepatype HauGosee XONOAHBIX CYTOK (f{x= —38°C);

HOPMAaTHBHHA TeMNepaTypHHil Nepenap no 1. 4 Tabn. |2] Aff=

=10°C
RT— n(fs —ta) _ 1(20438)
o At g, 10-8,7
ITpoBepuM npaBH/ALHOCTL Ha3HAYEHHS PacyeTHOR TeMmepaTyphl Ha-
PYXKHOrO BO3AYXa.

= )

==0,667 M2.°C/Br<<R,.



Tpe6yeMoe TepMsueckoe COMPOTHBJEHHE  CJIOA KepaM3HTOGeTOHA

1 1
RP=RIP ——— ~Ry—Rs =

s Ga
=0,667—0,158 — 0,040 — 0,026 =0,443 m*.°C/Br.
Mo dopmyne [2] paccuuThBaem Tensosylo uuepumio D orpawxna-
olieft KOHCTPYKIUHH
D=Rs1+ Rz:s; + R3s; = 0,040-16,69 + 0,443-5,03 +

<+ 0,026-9,51=3,143; (1,6<<3,143<<4).
CrenosaTenbHO, pacueTHast 3HMHASI TeEMNeparypa [Ias oONpefesieHHs

R 6una BuGpana mpasuapho (cM. Taba. [5)).

II. C yueroM nOHuMeHus [aBJleHUA NapoB BOAM HAX HaCHILLEH-
HLIM pacTBOPOM a3p030J1 a30THOKHCaoro kanabuus Ca(NO;)p npH MOK-
poM BJIaXKHOCTHOM peXHMe B noMmelleHHH (cM. npuMep 5) H HOpMaJb-
HOM 30He BMaXKHOCTH CTpoRTesNbcTBa (npua. [1]) onpenensem ycaosus
SKCMIyaTalUHH paccyKThiBaeMoil maHeJH — B, mo npua. [2].

PacyeTHHe MOKa3aTeNH CTPOHTE/bHHX MaTepHaJOB MNPHHHMAaeM MO
npua. [3] (ycrosus skenayatauun B):

1. Beron  yp==2400 «r/m? M=186 Br/(x-°C), &=
=17,88 Br/(m2-°C). ,

2. KepamsutoGetoH Yo==1000 kr/M3, A,=0,41 Br/(M-°C), s3=
=6,13 Br/(m2-°C).

3. lleMenTHO-mecuaHHi  pacTBOp Vo=1800 «kr/M% A=
=0,93 B1/(m-°C), s3=11,09 Br/(M2-°C).

Onpenensem RIP no ¢opmyne [1], mpunumas:

pacueTHYI0 3HMHIOIO TEMNEPaTypy HapyXKHOrO BO3AYXa. paBHOR
cpeaHeil TemmepaType HauGoJjee XONOAHHX Tpex cyTok (fa== —36°C);

HOPDMATHBHHI TeMmepaTypHuil nepenag no n. 66 Taba. [2] pas-
HoiM A f8=7°C u3 co6/mogeHHs Tpe6OBaHHii HeAOMyHIEeHHS KOHAeHCa-
UHH BJarH TOJAbLKO HAa NOTOJKE

n(ts — ta) 1(20+36)
At® o,  T7-87
npOBepHM npaBHJleOCTb Ha3HauYeHHA pacqe'moﬁ Temneparypu Hapyx(-

HOro BO3AYXa.
TpeGyemoe TepMHYECKoe CONpOTHBJeHHE CJ0s KepaM3HTOGeTOHa

11
RPP= R ——— ————R, —Rs=

Gs Qu

R?P= = 0,920 m2-°C/Br.

= 0,920—0,158—0,038—0,022=0,702 m2.°C/Brt.
Mo ¢opmyne [2] onperensiem Tenaosyio nuepuuio D orpaxnalo-
wefi KOHCTPYKLUHH
D=R, 5, 4+ Ry 534 Ry $3=0,038-17,884-0,702-6,13 +
+0,022-11,09=5,227; (4<5227<7).
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CrnenoBaTenbHo, pacyeTHas SHMHAS TeMnepaTypa MNpH onpeaeJe-
HHH RIP Guina pmGpaHa npasuabHO (cM. Tabn. [5]).

M3 npupepensoro npuMmepa BHAHO, YTO 3HAYHTE/bHOE NOHHIKEHHE
AaBJleHHsl NapoB BOAH, BH3HBaeMOe BO3AefiCTBHEM a3po30Js a30THO-
kucaoro Kaabuus Ca(NO;)y npuBOAHT K ToMy, uTo TpeGyemoe conpo-
THBJIEHHE TeNJONepefaye CTEHOBHX NaHesefl MO CPaBHEHHIO C CoONpe-
THBAGHHEM TenJonepenade naHejefi, SKCIYAaTHPYeMHX B SAaHHAX 6e3
arpeccHBHON CpeiH, HeOOXOAHMO H3 CAHHTapHO-THTHEHHYECKHX YCJIOBHA
yseanunts Ha 38%.

Kpome Toro, B 3THX YC/JOBHAX HeoGXOZHMa 3allHTa MaHeAed Jaa-
KOKPAaCOYHHMH HJH APYrHMHM 3alUHTHHIMHM MNOKPHITHIMH OT HEMOCpeACT-
BEHHOrO BO3AEACTBHA COJEBOr0 PacTBOpa.

2,11, Ilpn paspaloTKe KOMIJIEKCHHX THIOBWX HPOEKTOB H THIO-
BHIX NPOEKTHWX pelieHHR, npeiHa3HAYEHHHX AJNA MacCOBOTO HpHMeHe-
HHf, pACYeT IKOHOMHUECKH WLeecoo6pa3HOro CONMPOTHBJAEHHA TemAone-
pefaue OrpaxjaloulnX KOHCTPYKUufi 37aHHf, KpOMe >KHBOTHOBOLUECKHX
" NTHIEBOAYCCKHX, ans pacyeTHHX 3UMHHX TeMneparyp
Hapyxuoro Bo3ayxa —I10, —20, —30, —40°C, caenyer npOH3BOAHTH
COOTBETCTBEHHO KJAMMATHYeCKHM IapaMeTpaM OTOMHTEJBHOrO MNepuoaa:

a) npoACIKHTENbHOCTL OTONHTEJBHOrQ nepuoaa 110, 150, 210 »
240 cyTok;

6) cpeauAs TeMmepaTypa HapyXKHOro BO3AYXa 33 OTOMHTENLEHA
nepuoa +4, 0, —5, —9°C.

Ilpn THMOBOM NPOEKTHPOBAHHH €AHHOBpPeMeHHbe 3aTpaTl (Cg,
py6/m?) u croumocTs Tenosoft smepru (Cr, pyG/Ix) pexomenayercs
onpeaeasiTh No pacucHkam aas Mockosckofi o6a.

Tlpu aToM enuHOBpeMeHHble 3aTpaThl (CeGECTOHMOCTb CTPOHTEJBHO-
MOHTaXHHX pabGoT) onpeaensAIoTCs MO pacueHKaM Ha CTPOHTENbHbIE pa-
60Tbl K. 6a3HCHBIM LEHAM H3 MECTHHIE CTPOHTe/bHbE MaTepHa/abl H KOH-
CTPYKIHH,

B pacuetax xo3d¢pHUBEHTH TeNJONPOBOAHOCTH MaTEePHA/NOB cJe-
ayer npuuuMath no npua. [3] npu ycrosnm skcnayartauus B.

Mpumeuanne [Ipy pa3paGoTKe THNOBHX TNPOEKTOB MKHBOTHO-
BOAYECKMX H TTHUEBOAYECKHX 34aHHA pacueT 3KOHOMHUECKH liesieco-
06pasHOro COMPOTUBMEHHA TeNJOnNepesaye OrpakAAlOUIKX KOHCTPYKUHA
STHX 3JaHHAl cJelyeT BLHNOJHATL NO YKa3aHUSAM CHelHaJbHHX BelLOM-
CTBEHHHX ROKYMEHTOB.

Mpumep 7, Paccunrath Ha cragud pa3pab0TKH THMNOBHX MPOEKTOB
TOJUIHKHY HapYXHOM CTEHH TNDOW3BOACTBEHHOrO 3/aHHsA, BHINOJIHCHHOA
¥3 onHOCAOfHHX KepaMauToGerosHux nanenchh, (Ilns cayyas pacuer-
HO# 3umHeR TemnepaTyph fy== —30°C).
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A, UICXOJHBIE JAHHLIE

1. CreHoBast maHeJb H3 KepaM3HTOGETOHa Ha KEPAM3HTOBOM MecKe
{vo=1000 xr/m%) ¢ GaxkTypHHMH CNOfiMH H3 LEMEHTHO-TECHAHOTO pa-
crBopa (yo=1800 krfu®) toawmnok (§) mo 20 mm.

2. Pafton cTpoHTeNbCTBa — Mocksa.

30H2 BJAaXHOCTH — HOpMaJpHan (npua. [1]).

3. PacuetHHe napaMeTpn BHYTpeHHero BO3AyXa: TeMmnepaTypa
€3 =18°C, OTHOCHTE/IbHAA BJAXKHOCTb Ps=60%.

4. Cornacio npua. [!] u [2] npuHuMaeM yCJ/OBHS SKCHAYaTalHH
crenoBux naveseft B.

5. Benuuusu kosdduuuentos B popmynax [1] — [4] u Tennorex-
HHueCKHEe MOKAa3aTeNH MaTePHAJIOB naHesel:

n=] (ra6a. [3], m. 1); At*=8°C (ra6a. [2], n. 5); a»==
=8,7 Br/(u*.°C) u @a=23 Br/(M2-°C) (ta6n. [4] n. | u Taba. {6],
n. 1)} formep= —5°C B 2or.nep=>5040 u (mo n. 2.11 nacroawero Py-
kosonctsa u CHuIT 2.01.01.—82; C;=2,63-10-% py6/dx (mo n. 2.11);
le=1,2, m=105 Epn=0,08 Ifron (CH=uIl II-3-79% n. 2.14); Aye=
=0,41 Br/(u-°C) (npun. [3], 147); Cyr=49,77 py6/m.

B. TIOPAJOK PACYETA

1. Tpe6yemoe conmpoTHBJeHHe TemJonepenade no Qopmyne |1]

1(18+30)
8:87
2. OnpepensieM SKOHOMHYECKH LeJecoofpasHoe CONPOTHBACHHE Ten-
Jonepenave B COQTBETCTBHH ¢ Taba, 2

R3¥=1,1.0,69=0,759 u?.°C/Br.

R = =0,690 u2.°C/Br.

3. DKOHOMHYECKH 1le/1ecOO6pa3HOe TEePMHUYECKOE CONPOTHBJECHHE OA-
HoC/IOAHOM KOHCTPYKHRH — no ¢opmyne [14]:

R3E =60 ‘/ 0,85(18+5)5040-1,05-2,63-10~%-12__ (e 3. o¢/By,
0,08-0,41-49,77

4, TonmuuHa KOHCTPYKUHH — N0 ¢dopmyse [16]:
8yr=0,85.0,41=0,348 m==0,35 u.

5. IlpuHHMaeTc AJs pacueTa OXHOC/OAHas MNaHelb pa3MepoM
1,2X6,0X0,39 M (naowaabio 7,2 M2) H3 KepaM3HTOGETOHa €O CKBO3-
HHMH WBaMH IIHPHHOA |5 MM, 3aNOJIHEHHHIMH LEMEHTHO-NeCYaHHM pa-
cTBOPOM, Yo==1800 xr/M°, Agp=0,93 B7/(M-°C).
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6. TlpHBeneHHOE TepMHYECKOE COTMPOTHBJEHHE INaHeJu ONpeAensieT-
¢ B coorpercTBuy ¢ 0. 2.8 raasn CHull 11.3-79%,

3) MpH YCJAOBHOM pa3pe3aHHH oOrpaxkaaiouied KOHCTPYKUHH MJ/0-
CKOCTSIMH, TNapanfe/bHBIMH HalpaBJeHHIO TeJIOBOrO MNOTOKa, Ho ¢op-
uyae [6]:

Fi+ F, 7,240,108
B, B 72008
R + R, 0,897 0,43
rae Fy—niomans nasenn, pasuas 7,2 M2, Fy — n/omagp IUBOB, MpH-

xoasuasics Ha OAHY mnaHenn, pasHasa 0,108 m% R, — Tepmuyeckoe
CONpPOTHB.AEHHE NaHeJH

Gy-r 2611,]) N 0,35 0,04
= Smp L 0,897 m2-°C/BrT;
R T — 041 T 003 u*-°C/Br
Rz—TepMH‘lecKoe CO“pOTHBﬂeHHe 1IBOB H3 LEMEHTHO-NIeCYaHoro
pacTBopa

Ra = =0,883 m2.°C/Br,

8 0,4
Ry= ——""-= ——— =0,43 u?.°C/Br;
App 0,93
6) npH YCIOBHOM pa3pe3laHHH oOrpamjaioulel KOHCTPYKUHH NDJO-
CKOCTSIMH, NEPNEHAHKYASIPHHIMH HANPaBJCHHIO TENJIOBOrO NOTOKA:
TEPMHYECKOe CONDOTHBJEHHE ABYX CJOeB H3 UeMEeHTHO-1IeCYaHoro
pacteopa — no ¢dopmyae [3]:
26up 2'0,02
E=] - = =0,043 M2'°C/BT'
Aop _ 0,93 '
TepMHYECKOe CONPOTHBJIEHHE HEOJIHODOAHOrQ BHYTPEHHEro CJOA —
no ¢opmyne [6]:

F, 4 F, _ 7,240,108
F/R'\ + F3fR's ~ 7,2/0,854+0,108/0,376
rae Fy u Fy— 10 Xe, uTo B B noanyHkre «a»; R’; — TepMHYyeckoe CO-
DPOTHBJICHHE XePaM3HTOGETOHHOro cjiod no ¢opmyne [3]:

Sx.6 0,35
== = ==(,854 M2-°C/Br;
" 0.41 854 M /Bt

RI

R”

=0,838 m2-°C/Br,

R\

R’; — TepMHueCKOe CONPOTHBAEHHE YYAaCTKOB LUBOB H3 LEMEHTHO-Necya-
HOTO pacTBopa

Ry —— = — =0,376 M2-°C/BT;

TepMHYeckoe conpoTHBenHe Rs — no dopmyse [5]:
Re=R’"+4 R"=0,04340,838==0,881 wm2-°C/Br;
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NpHBEJEHHOEe TEPMHYECKOe CONPOTHBJACHHE Orpaxiaalumed  KOHCTPYK-
uHy —no ¢opmyae [7]:

0,883+-2.0,881

np _ — 2,0
R = 3 =0,882 w?.°C/Br.
7. TlpuBeaeHHOe cOMpoTHBJEHHe TeMlonepelaye R, NaHeJbHOR cre-

HH —no dopMyae [4]:

R S S N A 2.0
Row= - + R? + = 87 +-0,882+ 23 =1,040 M2-°C/Br,

Auanornqno onpenedfAIoTCs NPHBEAECHHbLIE CONPOTHBJACHHA TelJone-
penaye naHeJbHHX CTEH ¢ yTen/HMTeneM ToJllHHo#A 0,2 # 0,25 M.

8. EannoBpemennbie 3aTpaThl Cp=30,2 py6/m%?—mno n. 2.11 na-
crositero Pykosoacrsa.

AHa/IOTHYHO OnpeaesioTesl eIHHOBPEMEHHHE 3aTPaTH AJA NaHe/b-
HBIX CTeH ¢ ToJjuuMHo#t 0,2 M u 0,25 M.

9. Ilpusenennnie 3atpath 1, py6/m% —no dopmyae [17];

(18+45)5040-1,05-2,63-10-°-1,2
1.040-0.08

10. UrtoroBne jaHHHe 3KOHOMHUYECKOro pacyera npHBejesH B Tab-
JIHue:

IT=130,243600 =46,82 py6/u.

Syp ¥ R,, %?.°C/Bt | Cp. py6/m? I, py6/m?
0,2 0,682 19,0 44,35
0.25 0,803 22,9 44,41
0.35 1,040 30,2 46,82

Ha asyx seamunn RS | onpepenesnnx B nn. 2 10 npumepa 7
(R " =0,759 ™?-°C[Br, R’ =0,803 ™?.°C/Bt), npuHnmMaeTca Hau-
Gonbwasn, T. e. R3* =0,803 u?-°C/Br, Ha OCHOBAHHH HTOrOBHX AaH-
HBIX 3KOHOMHYECKOrO H  Tel/IoTeXHHueckoro  pacveton (RIP —
=0,690 m®.°C/Bt) npunuMaeTcs HapyXKHam CTeHa M3 KepaMsuroGe-
TOHHOH maHend Ttoawnnoir 0,29 M. AHaJOrHYHO TIPOBOAATCA pacueThl
AAf 3UMHEX TeMMepaTyp HapyXHOro Bo3ayxa [fg=—10, —20 ¥
—40°C,

2.12. ConporHsienre Tennonepepave Ry OrpaxAaiolIHX KOHCTPYKs
UHR HHBEHTapHHX 3JaHui ¢ Tenjosofl WHepuweR D<C1 pexomenpyercs
NPHHEMATE He MeHee COMpPOTHBAEHHA Tensonepegave R 0. .. , om:
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peAenseMOro H3 YCJIOBHA OGeCNedeHHs TemJOYCTOAYHBOCTH NOMEUIEHHA
no gopuyae

0,5 A';':“ + (g —ta) m

2(Ba Fa + 8 F3)

rae A::“—cpezmsm aMIVIMTYAAa CYTOMHHX kodeGanufl TemnepatypH
HapyHOro BO31yXa HauGojee XONOAHHWX cYTOK, °C, npHHHMaercs cor-
nacho raase CHuIl no crTpouTeNbHOM KJAHMATONOrHH M reodH3HKe;
m — K03 HUHEHT HEPABHOMEPHOCTH OTAA4H TEM/Ia  OTONMHTE/bHHMH
npu6OpaMH, NPHHHMAETCS DaBHHIM: NPH HAJHIHH 9JIEKTPOOTOM/IEHHA —
0,05; npu uentpasbHOM oTOnJNeHHH — 0,1; Fa, Fp— nomanyu BHyTpeH-
HMX NOBePXHOCTE COOTBETCTBEHHO HAPYXHHX H BHYTPEHHHX oOrpaxie-
HHA, M%; Bg — KO3 GHUHEHT TEN/ONOr/ONLIEHHsT BHYTPEHHHX TNOBEPXHO-
creft napyXunix orpamaenufi, Br/(m?-°C), onpezeaseMuft no ¢opmyae

R:?nn.an. = Fu, (6)

Qp Sy
Ba ay+ 5’ ™
§y == KO3 QHUHEHT TEMJIOYCBOEHHA MaTepHa/a NEPBOTO C/OA KOHCTPYK-
neR orpaxaenns, Br/(M2.°C), onpepensercs no mpua. [3], a»—TO
xe, ato 8 dopmyne [1].

3. TENAOYCTOAYHBOCTD
OTPAXIAIOIHX KOHCTPYKILHA

3.1, 3HaueHHMs BenMYMHH 3aTYXaHHA DPacyeTHOR AMNAHTYAH KoJe-
Ganus TemmepaTypH HapYXHOro BO3gyXa vV B HauGoJee pacnpocTpa-
HEHHLIX OrpaXJalomMUX KOHCTPYKUHMAX NPHBeAEeHH B Taba. 4,

Ta6nuua 4

#

Maorocts | Tomuuna | Beanunna
OrpaxaeHds H MaTepHannl Yo kr/u®  |cnow 8, w  [s8Tyxanus

v

A

1. Odnocrolnas crena

1 |Knagka H3 rauHAHOro OGHIKHO-
BEHHOrO KHPNHYa Ha IEMeHTHO-
necuaHoOM pacTBope CO IUTYKa-
TYpKO# C BHYTpeHfell CTOPOHH
H3 H3BECTKOBO-NeCYaHorQ pacTBo-
pa:
KHDNHMYHAA Kaajxa 1800 0,25 } 13,5
H3BECTKOBO-NecyaHuft pacrsop| 1600 0,01
2 |Knazka H3 TpenenbHOro KHpMH-
4932 Ha UEMEHTHO-MecYaHoM pa-

cTBOpe:
KHPIIHYHAA KaafKa 1200 0.25 } 16,0
H3BECTKOBO-Necyad pacrsop| 1600 0,01 14,8
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I1podosxcernue raba. 4

N Maotuocts | TonuHa Besnunua
. n. Orpaxpents ® MaTepRann Yo, KP/M® |ca0s O, M 3aryx:nun
3 |KepamsuroGeron Ha kepam3nto-| 1200 0,25 17,1

BOM mecke 16,4
4 [To xe 1400 | 025 .__;:g
5 |fluenctuii Getom (raso- ® meno-| 1000 0,25 19.4
GeToH, ra3o- H NEHOCHJHKAT) T§L§
I1. Tpexcaodinas crena ’
6 [)KeaesoGeron 2500 0,1
MiunepanbHas BaTta 100 0,05 271
JKenezo6eron 2500 0,05 23,6
7 |)enesoGeroH 2500 0,1
MpunepanbHas BaTa 100 0,1 53,9
JKeneaoGeton 2500 0,05 46,9
8 [)Kenesoberon 2500 0,1
[Menonnacr IMNXB-1 100 0,05 337,
JKeneao6eToH 2500 0,05 31,2
9 [XKenesobeToH 2560 0,1
TMenonnacr IXB-1 100 0,1 65,2
JKeneso6eToH 2500 0,05 60,4
10 |AcGecrouemeHt 1800 0,01
Menonaacr IMXB-1 100 0,05 10,7,
AcGecToueMeHT 1800 0,01 9,7
11 |[dpeBecHOBOJIOKHHCTAR MNJHTa 600 0,01
Menonnacr MXB-1 100 0,05 109
AmoMHuHH# 2600 0,001 9,6
12 |)Keneso6etou 2500 0,1
IenoGeton 400 0,05 13,5
JKenesoberoH 2500 0,05 131
13 [)Kene3zo6eToH 2500 0,1 ’
TlenoGeton 400 0,1 25,4
JenesoBeron 2500 0,05 %1
1. Cosmeuennoe noxpoitue
14 {)KenesoGeron 2500 0,1
[TenoGeTon 400 0,1 959
BupaBnnBalomas cTaxka —_ 0,02 S
THApoH3OAAUHORHEA KOBep - 0,01 24,1
15 {)KenesoGeron 2500 0,1
KepaMmauroBui rpaBuft 600 0,15
BrlpaBHHBawlaA CTAXKKA —_ 0,02 36,6
THAPOH30MAUHOHHEIA KOBep —_— 0,01 33,1

[Ipumevanus: |. Han ropusoHTanbHol uepTOR npHBeseHW 3HAE-
NeHHS Vv NIPH YCJOBHAX 3KCIJyaTallhn A, MoA uepTofi — NPH YCJIOBHAX

sKkciyatauus B (no mpua. [2]).

xo3pdHLHeHTaX TenaooTAaur as=28,7 Br/(u?-°C), ag=23 Br/(M?.°

2, 3HavenHsi BeJHYHH v, NPHBeleHHHe B Tab/Hie, ONpeReaeHH n&n
.
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3.2, AMnauTyay kosneGaHHR TeMnepaTypH BHYTPEHHeR MOBEPXHOCTH
OrpaxalollHXx KOHCTPYKUHMA AT' , °C, HMeOUHX BO3AYIIHHE NpPOC/OA-

KH, BEHTHJHpyeMHe HapyXHHM BO3AYXOM, PEKOMEHAYeTCsd OnpeRefATb
no ¢opmyse
Avyer
t
Ag = —=, (8)
v

rae A" —ycioBHas aMIAHTYAAa KosneGaHHA TeMnepaTypu HapyHO-
H

ro BO3JlyXa, OnpejaeaseMas coraacio n. 3.3 Hacrosmero Pyxosoacr-
Ba; Vv — BeJIHYHHA 3aTYXaHHS pacieTHOA aMNJIHTYAW KoJse6aHHA TeMme-

pPaTypn HapyXHOro BO3AyXa B Orpaxcaaioilefi KOHCTPYKIHH, Omnpeje-
asemas no d¢opmyae [21], rae BmecTo 4y CAeayeT NPHHKEMATh BeH-
wnny @), BuuHcAgeMylo MO (opMyJe

gyen Pules +B) — % ©)
LI an -+ ﬂl ’
aa, Pi, B.— onpexensiorcss B coorserctsud ¢ m. 3.3. (Pacuer v npous-
BOAMTCA OJA CJOEB KOHCTPYKUHH, DACIOJOMXKEHHHX MEXAY BO3AYWHOA
NPOCAOAKOA H BHYTPEHHHM BO3ALYXOM).
3.3, YcaoBHylo aMnsHTYDy KoJeGaHMi TeMmepaTyphH  HapyXKHOro

BO31yXa A}’:", °C, peKOMeHAYyeTCA onpeaensTb mo Gopmyae

Qg pz A?:Cl‘ + 0,5 ﬁa A[n (ag + Ay + 12)

yea — 5
A‘a Ll [(az + B1)B1 — B%]?2 . (10)
rae
(1)
ﬁl=62 + ﬂS; BZ=518+53; ﬂa=a"m; O=1130 %1-5__.

A }’:c"—pacqeman aMOARTYA3 KoJAeGaHHA TeMnepaTyps  HapyXXHOro
BO3AYyXa, onpeaeisemas mo ¢opmyae [20]; At,, , g — COOTBETCTBEH-
HO MaKCHMa/jbHas aMIJIHTYAa CYTOYHHX KoJeGaHHA TeMMepaTypn Ha-
PyXHOro Bo3ayxa B Hioje, °C, H KO3hGHUHEHT TEIJIOOTAAYH HapyX-
HOMl TMOBEPXHOCTH Orpaxcaaioluefi KOHcTpykuus, Br/(m2.°C), npunumae-
MHe B COOTBeTCTBHH ¢ TpeboBanHsMu n. 3.3 CHuIT I1-3-79*; ay — ko-
9h¢HUHEHT KOHBEKTHBHOro TemaooGMmeHa B mpocioiike, Bt/(m2-°C). das
FOPH3OHTAJILHEIX NpoOC/OeK  NpHHEHMaeTcss ax=2,9 B1/(M%2.°C), nas
BepTHKaJILHKX NPOCJAOEK onpeaensercd no ¢opmyJe
1
A?ac"—-O,S A’n ) /e

l

ay=0,8

U — CKOPOCTb JBHMKEHHs BO3JyXa B NpOCJOfike, M/C; AJR TFOPH3ICHTaNb-
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HHX TpocioeK NpuuuMmaercs pasHofi 0,6 M/c; AN BEPTHKANBHHX MHPO-
cn0eKk ompepensercs no ¢gopMyae

/7 (A?:cq_0,5Ata) )
8 (0'5At. +273) '

¢ — I'HAPaBJAHYECKOEe COMPOTHBJEHHe BEepTHKaJbHOA BO3AyWHOR mOpo-
CJOfiKH; | — AJHHA BO3AYWHOA NPOCJOAKH, M; H ~ TOJAmMHHA BO3AYW-
Hofi mpoc/IofiKH, M.

3.4. AmmumTtyny KoneGanHHfi TeMnepaTypH BHYTpeHHei noBepx-
HOCTH BOJOHANOJHEHHOTO TMOKPHTHA PEKOMEHAYEeTCs OnpeAeNsiTh MO
¢opmyae

v=31

-xX
Ax, =0,013(21+l3v)1cpl ’ (11
3+as

rae /cp-—cpenxee 3HaueHHe CYMMapHOft coanHeyHoft pamuanuu, BT/M2,
NpHHHMaeMoe B COOTBETCTBHH ¢ 1. 3.3 raasu CHuIl 11-3-79*; v—
CKOPOCTb BeTP2, M/C, NPHHHMAeMas B COOTBETCTBHH C M. 3.6 raaBu
CHulT 11-3-79*%; x—ko03¢duunent, pasuuii x= 7,8 64-0,5D; & — Toa-
UIHHA NOKpHTHA, M (6e3 ydyetra csaod BoaH); D — TensoBasi HHepLHA
KOHCTPYKUMH NOKpHTHA (6e3 yuera cJosd BOAH), ONpeaeaseMas no
bopmyane [2].

MMpumep 1. OnpeneanTts, yaoBAeTBOpsieT JH TpPeGOBaHHAM B OTHO-
IIEHHH TenJIOYCTOAYHBOCTH OXHOC/ONHAsA NaHelb H3 KepaM3HTOGeTOHA
Ha KBapuesoM necke ¢ nopusamkefi (yo=1000 xr/mM®), odpakrypennas
C ABYX CTOPOH CJOAMH H3 lleMeHTHO-NeCYaHOro pacTBOpa TOJHHOM
20 mM. TonmHHa nmaHesnH 250 MM.

A. UICXOOHBIE NAHHBIE

1. Pafion cTpoutenscrtBa — r. TalukeHT.

2. CpepHeMecsiuHas TeMnepaTypa  HanGonee  XapKOro Mecsua
(u1001b)  #5==26,9°C,

3. MakcuMaJbHas AMIVIHTYAa CYTOUHHX KoJe6aHHR TeMmepaTypH
HapyXHoro Boanyxa A; =23,7°C.

4. MaxkcrMasapHOe H CpejHee 3HaueHHs cyMMapHofi (mpsMoft H pac-
ceAHHOR) coAHeuHOA PaiMaUHH AJMA BePTHKANLHHX NOBepXHOCTeR sa-
najAHoR opueHTaUHH /uanc =743 Br/M? u /cp=172 Br/M?

5. PacuetHas cKOpOCTb Betpa vu==1,4 m/c.

6. TennoTexHHYeCKHe XapaKTEPHCTHKH MAaTepHAJOB MaHeaH BHOH-
paloTcs mo ycnosuam “A”:

A GaKTYpPHHX CJ0eB H3 LEMEHTHO-MECYaHOro pacTBopa A j==As==
=0,76 Br/(M-°C), §,=s53=9,60 Br/(M?.°C);

A KepaM3HTOOeTOHA Ha KBapLeBOM IecKe C MNOpH3auHef Ag==
=0,41 Br/(M-°C), s3="5,49 Br/(m?-°C).
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B. TOPANOK PACYETA

1. TepMuueckue CONPOTHBJIEHHS OTAENLHHX CJIOEB CTEHOBOA NaHe-
NA:

0,02
bakTypuux caoes R,= Rs=—6-%— =0,0263 m?.°C/Br,

21
2.9

041 =0,512 mM*-°C/Br.

2. TennoBas HHepPUHA KaXAO0ro CJMOR M CaMOA MaHeR:
¢axrypuoro D;=D3=0,0263-9,60=0,252<1;
kepaM3HToGetoHa D,=0,512.549=2381;
nareau X D;=0,252-24-2,81=331.

[lockoabKy Temsiopas uHepuusi cTeHoBOA maneau D <C4, TpeGyercs
pacyeT naHesH Ha TeNJOYCTOAUYHBOCTb.

3. TpeGyemas aMI/MHTYAAa KojJeGaHHA TeMmepaTypH BHyTpeHHef
flOBePXHOCTH onpegensieTca no ¢opmyne [18)]:

€08 KepaM3HTOGeTOHa Ry=

A b =2,56—0,1(26,9—21) =1,9°C,

4. PacuerHas ammauTyAa KoJeGaHHA TeMnepaTypH  HapyXKHOro
BO3AyXa BHuHCJAseTca no ¢opmyne [20]:
0,4(743—172)

Abact - (5.237
tn + 19,5

==23,6°C,

TAe G — O JICTHHM YCJIOBHAM BLIYHCAseTc no dopMyne [24]:
an=1,16(5+10y1,4) =19,5 Br/(m2-°C).

5. Kos¢pounueHt rtenjoycsoeHHst HapyXHO# nosepxnoctH cjos Y
© TenoBoft uMHepuHefl D<C] ompexensercs pacueToM no ¢GopMy.nam
[22] » [23]:

a) aas BHyTpeHHero GakTypHOro cnos

Rist +as 002639602487

Y= Rias 110026387

=9,05 Br/(m2-°C);

6) Ans cpenHero cja0s H3 Kepam3utoGeroHa, Hmewitero D> ],
K03bQHUHEHT TENVIOYCBOEGHHA HAPYXHOA NOBEPXHOCTH CJOA NPHHHMA-
ercA paBHHM Ko3dduUHeHTY TENJIOYCBOGHHR MaTepHana Yy=s;==
=549 Br/(u%-°C);

B) AnA HapyxHoro ¢$akTypHOro cjos

Rys? + Y2 0,0263-9,6024+ 5,49

== - 4 = 2.0 .
Y= R5 1100263540 — 091 Br/(w°C)

6. Beauuynsa 3aTyxaHHs pacyeTHOA AaMNAHTYAH KoaeOaHHA TeM-
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mepaTyphd HapYXKHOro BO3AyXa B Orpaxpaaiomiel KOHCTPYKUHH BHYMCe
aserca no dopmyae [21]:

(51 + @s) (52 + Y1) (53 + Y3) (@a+VY1)
(s1+ Y1) (sa+ Ya) (554 Ys)aa
[Moactasass sHauenus B (GOPMYJIY, NOJAYIHM

3.34
v=09e¢ ”

2
v=09e 12

(9,60+8,7) (5,49+9,05) (9,60-+5,49) (19,5-+6,91)
(9,60--9,05) (5,49 5,49) (9,60+6,91) 19,6

=15,3.

7. AmMnjuTtyRa xoJeGanufi TemnepaTypH BHYTpPeHHefi HOBEPXHOCTH
CTeHOBOA maHenH onpeaenserca no dopmyae [19]:

4 APacv 936
== L3 _

P
= =1 ° .
. d o5 —lo<asl =19C

9TO OTBeYaeT TPeGOBaHHAM HOPM.
MNpumep 2. PaccuntaTh Ten/aoycTOAYHBOCTbL SKPaHHPOBAHHOR CTEHH
¢ saMkHyTol BoagymiHoft mpocaofikofi.

A, HCXOIHBIE OAHHBIE

1. Paiion crpontenbcTBa—r. TallKeHT.

2. CreHa COCTOHMT U3 CJAEAYIOLIHX CJOEB, CIHTasg OT ee BHYTpeHHeR
noBepxHOCTH: (aKTYPHHA ciaoft — 20 MM, KepaM3antoGeToR — 210 MM,
¢dakTypHuit caoft — 20 MM, BO3ayIIHas mnpociofika — 50 MM, MeTaMIH-
yeckHfl AHCT — 8 MM.

3. KoaddHuuHeHT NOTAOLIEHHA COJHEYHOA pajHallHK MaTepHa/oM
HapyXHOH [I0BEPXHOCTH Orpaxpamllefi KOHCTPYKUHH ZAJA CTajlH JH-
croBofl, OKpaleHHofi Gesiofi Kpacko#t, p==0,45.

4, TennoTexHHYeCKHEe XapPaKTEPHCTHKH H KJHMaTHyeCKHe [aHHHIe
[0 JIeTHHM YC/IOBHAM NDHHHMAlOTCA Kak B NpeAnayuieM npumepe. Ko-
9 ULHEHT TENJIOYCBOEHHSI BO3AYLIHOM NPOCJIOHKH NpPHHMMAeTCHA pas-
HuM Hydo (S,=0), meraianuyeckoro aucra Sg=126,5 Bt/(m?.°C).

B. MTOPSAOK PACYETA

1. TepMHYECKHe CONMPOTHBJEHHS OTAEJBHHIX CJNOEB CTEHH:

0,02
—_— 2.9 .
076 00263 M- C/Br;

0,21
KepaMauTo6eToHa R,== W =0,512 M2.°C/Br;

¢akTypHHX Ry==Ry=

BO3aywHoRt nmpocaofiky R4'=0,14 M*-°C/Br.
2. TennoBasj HHEpUHS OTAENLHHX c/loeB H caMoR CTeHu:
¢akTypuux Dy=D;==0,0263-9,60=0,262<1,
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kepamantobetona D;=0,512.5,49=2 81,

BO3AYylHOR mpocaofikn Dy==0,

MeTaJlIHuecKoro skpana Ds=0,

creil D=3 D;=0,252-242,81 =3,31 <4,

3. 3nauenue TpeOGyeMOA  aMNAHTYAW KoJeGaHHA TeMnepaTypH

BuyTpenneR mosepxnoctr cTentt AP To e, 9T B MPEAMAYUIEM TPH-
B
Mepe (A?: =1,9°C). Amnautyna kosneGaHuit TemnepaTypH HapyXHOro

BO3JyXxa
0,45(743—172)

19,5

4. Kospguuuenr TenoycBOeHHs HapyXHHX NOBEPXHOCTER C/0eB:
a) BHYTpeHHero (akTypHOro cJos

s 4a 0,0263-9,602-4-8,
1= Rll +ll: o = 1+o,§2t:503:§7 =905 Br/(w*-°C);
6) cpeaHero cJ0s KepaM3uTOSeToHa
Yy=52=>5,49 Brf(m?-°C);
B) HapyXHOro (GakTypHOro cJjos

Ris%i 4 Y, 0,0263-9,602+-5,49

Ap2eT-=0,5-23,7+ =25,0°C.

=6,91 Brf(M32.°C);

14Rss;  1+40,0263-549
r) Bo3ayiwHOR npocaofikk (s,=0)
Risty+ Yy Y, 6,91
Y= = = =295 B 2.9CY.
' 14+Ry 53 1+R,5; 140,14-9,60 2 ™/ (w?-°C);

A) MeTaMIHYecKoro SKkpana (s5=0, s,=0)

Y R5 525 + Y4
§=
14Rs s,
5. BenuunHa 3aTyxaHHf pacyeTHON aMMJHTYAH KoJeGaHHA TeMmme.
paTypnl Hapy>XHOTO BO3AYXa AJfi BeHTHAHpYeMOR orpamjalouiel Kom-
CTPYKUHH omnpenenasieTcss no ¢opmyJae

=Y,=2,95 Br/(m2-°C).

b

T2 (s1 4+ @s) (s2 + Y1) (s3 + Y2) (s4 + Vs) (55 + Ya) (¢n + Ys)

=0,9
v ¢ (514 Y1) (s2+ Y2) (s3 + Ys3) (54 + Y4) (55 + Ys) @
—0 ge% (9,60+8,7) (5,49+4-9,05) (9,60+5,49) 6,91 (126,5+

(9,60+9,05) (5,49 +5,49) (9,60+
+2,95) (19,542,95)
+6,91)2,95(126,5+2,95) 19,5

==29,9.
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APaes
At — Ty — 25,0 ‘——-0,84:(: < A:r =119°C,
s v 29,9

410 OTBEYaetr 'rpe6osamum HOpM.

4, TENNOYCBOEHHUE NMOBEPXHOCTH NOJIOB

4.1. Ina cayuaes a, 6, B n. 42, raapa CHuIl 11-3-79* noxkasa-
Teab TeIVIOYCBOEGHHS HOBepXHOCTH noda Yn, Br/(M2-°C), cneayer ompe-
aeanrs no ¢opmyaam [27] — [28a].

Ianee paccMaTpHBAalOTCA CJyuaH, KOraa AJA OnpeAeseHHs MOKa3a-
TeJs TENJOYCBOEHHS MOBEPXHOCTH NoJa Y, HeoOXOAHMO YUMTHBATb He
MeHee 4 CJI0EB KOHCTDYKIIHH.

Ecan nepsnle n c/0oeB KOHCTPYKUHH mosia (n>>2) HMEIOT CyMMap-
Hyio TenJosyio uHepuuio Di+Dy+ ... +D,<<0,5 Ho Tennoeas uHep-
uus  (n+1) caoeB Dy+Dy4 ... +Dp+Dp41220,5, T0 nokasatenn
TEeNnJOyCBOEHHs1 MOBEPXHOCTH Nona Yp cieayeT onpemesifiTh PacyeToM,
HaYHHAA C N-r0 CJ0A CAERYIOUWHM 06pa3soM:

a) ans n-ro caog no ¢opmyae

_2Rn 2, + Sn+i .

Yo= ; 12
" 0,5+ Rn Sat1 (12)
6) ans i-ro cnoa (f==n—1; n—2; ..; 1) no ¢dopmysae
4Ry s + Y
Y= i 8% i+1 (13)

14+ RiYipy

rae Dy, Dy ..., Dn, Dnyy— TENNI0BaH HHEPUHA OTAGJLHHX CJ0EB
orpaxjaiomes KOHCTpykuur (nz=3); Rn H R; — TepMHYeckHe comnpo-
THBJIEHHS] COOTBETCTBEHHO n-TO H i-ro cnoes nona, mZ-°C/Br, ompege-
aseMeie no dopMmyae [3]; Sa, Sn+1 H Si — KO3)HUHEHTH TEMJOyCBOe-
HHA MaTepHaja  COOTBeTCTBeHHO n-ro, (n+I1)-ro H  i-ro caoes,
Br/(M2-°C), npuuumaemsie nmo mpun [3]; Ya, Yi, Yiyy —nokasatenn
TeNJIOYCBOCHHS NMOBEPXHOCTH COOTBETCTBEHHO 1-T0, i-ro # (i4-1)-ro cnoes
nosa. [Nokasaresb TenJoycBOEHUs MOBEPXHOCTH MOJa paBeH NOKasaTesio
TeNJOYCBOEHHUS MOBEPXHOCTH NEPBOro CJIOS.

Tipumep 1. OmnpenenuTtb, YAOBJETBOPAET JH B OTHOUIEHHH TENJO-
ycpoeHns TpeGoBanuam raasu CHull 11.3-79* «Crpoutenbsasa Ttenno-
TEXHHKa» KOHCTPYKUHH NOJa AJsA JKHJHKX 3AaHH# H3 WTY4HOro ARy060O-
BOro mapKera, HAaKJEEHHOr0 XOJOAHOA OHTYMHOR MacTHKOA MO MJHTe
nepekpuTHsa (cM. TaGa. A u puc. 6a).
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Ta6auna A

6 = |8z% e
2 53, wE¥m HEE =
é HammeROBaRHe : R SORED [Bukla o=
¢ |marepnana caon ol Eoz EE%E'- EEx~0 §§
« H . 8=m gom2 | Hagmar, Suan
a g EGE_ 8o>ev (885m% nES
z 58 | 28562 | TEEL®|TagES | dss
T S5 | 5588 | S8B5<|2R58a | £9%
1 Wtyunwii ay6o-) 0,016 700 0,18 5,00 0,089
BHIfi mapkeTt
2 Xonoanas 6u- | 0,001 1000 0.18 4,56 0.0056
TYMHasl MaCTHKa
3 |[laura nepexpu-[ 0,14 | 2400 1,74 16,77 0,080
THR

OnpenennM TennoByl0 HHEPUHIO CJOEB:
D,=R, 5,==0,089-5,00=0,445,
D;=R; 5,=0,0056-4,56=10,026,
D3=R3 s3=0,080-16,77=1,342.
Tak kak cymMMapHas TenJioBas HHepUHs NEPBHX ABYX cJoeB

D, + D;=R; s + R252=0,445+0,026=0,471<0,5,

Pre. 6. Konerpykuum nosos kK npumepam | n 2
a—non H3 Tpex choes: I — AyGoebift napxer; 2 -— GHTYMHAas MacTHKa; J — NAH-
Ta NepexpLiTHS, 6 — noa H3 derbipex chaoceB: I — nnmesoft TIXB caoft anHOMEY-
Ma; 2 — TEenAOH3ONHPYIOUIAR NOAOCHOR3; 3 — GUTYyMPam MacTHKa; 4 — nAuTa fNe-
PeKpLITHS; & — non Ha nATH cjaoeB: J — aunesoft IIXB caoft aunoneyma; 2—
Ten/J03BYKOH30AHDYOW AR NOAOCHOBA; J — GHTYMHasd MAacCTHKa; 4 — CTAXKKa N3
Aerxoro OeroHa; § — NAHTA NePEKPHITHR

HO CyMMapHas TelJoBas WHEpLHs NePBHX TPex cJ0eB
Dy+ D34 Dy=R; s, + Rys2+ R s3=0,445+40,0264-1,342—=
==1,813>0,5,

70 NOKa3aTeAb TEMJIOYCBOEHHS NOBepXHOCTH nosaa Yy coraacwo n. 4.2
CHuIT 11-3-79* onpeneasem no ¢opmysne [28a}:
__ 4R s (0,6 + R 53) + 2R3 5% 4+ 53
~— 0,5+ R353+ R (2R2 5% + s3)
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4-0,089-5,02(0,5+0,0056 - 16,77) +2-0,0056 - 4,5624-16,77
0,54-0,0056-16,774-0,089(2-0,0056 - 4,562}16,77)
=10,6 Br/(u2-°C).

Mokasatensr TennoOycBOeHHs NOBEPXHOCTH MOJAa AJA KHAHX 3xanuft
He [JOJKEH MNpeBHINaTh HOPMATHBHOA BeJNHUHHH Y¥;=12 Bt/(M2.°C).

PacueTHoe 3HadeHHe moOKa3aTels TeMJIOYyCBOGHH paccMaTpHBaemoft
KOHCTPYXUHH mosa cocTaaser Yp==10,6 Br/(m2-°C).

CrenoBaTeflbHO KOHCTPYKIUHS TO0JAa B OTHOLEHHH TeNJIOYCBOGHHA
ynosJietBopsier TpeGoBanuaM raasu CHull 11-3-79%,

Npumep 2. Onpegenntb, YAOBJAETBOPSiET JH B OTHOLWIEHHH TemJoyc-
poeHus TpeGoBanusm raasu CHull 11-3-79% «Crpourtesvhas rtennortex-
HHKa» KOHCTPYKIUHS II0J1a H3 NOJHBHHHJXJIODHAHOTO JIHHOJEyMa Ha
TEMJIO3BYKOH30/IHpYIOillei NMOAOCHOBE H3 CTDOHTEJbHOrO BOWMJIOKA, Ha-

KJICEHHOTO XOJIOAHON OGHTYMHOM MAaCTHKOM Ha KeNe306ETOHHYIO IIHTY
nepekpuTHA (CM. Taba. b u pue. 66).

OnpeﬂeﬂﬂeM TEIJIOBYIO HHEPIHIO CJl0eB:
Dy=R, 5,=0,0045-7,52=0,034,
Dy=R3 s3=0,043.0,92=0,040,
Dy==R; s3=0,0056-4,56=0,026,
Dy=R54==0,08-16,77=1,34.

Ta6numa b
& 5 = :’L'J x i o
a E 2. : =4 é: :E g £
o | Haumenonanne : x> 3 § =50 E‘:i w e sz
§ maTepsana chos ;! E:E Egggeé 5%&28 §§£
o H.o- oo R ‘G‘%h:‘i 'eg::l‘, ;s\
] % | 855% | Sg5z3A(§8e5s | E89
2 €% | 2588 | 2385¢|2R2Ea | &8%
1 | /Tunesof cioRt | 0,0015 1600 0,33 7.52 0,0045
JAHHOJIEYMA
2 |IToaocHoBa 0,002 150 0,047 0,92 0,043
3 [Xonoanas 6u- | 0,001 1000 0,18 4,56 0,0056
MHasl MaCTHKA
4 |[lauta nepekpur| 0,14 2400 1,74 16,77 0,080
THA

Tak KaK CyMMapHas TeNJoBas MHEPLUHHA NepBHX TPeX caoes
Dy + D3+ D3=R,s1 + R152+ Ry ss=
=0,034+40,04040,026=0,10<0,5,
HO CyMMapHas TEN/0Basi HHEPUHMA NePBHX UETHPex C/oes
47



Dy + D2+ D3+ Dy=Ri 51 + Ra2s2+ Ry sy + Rise=.
==0,034+0,040+0,026+1,34=1,44>0,5,
NOKasaTe/Ib TENJIOYCBOGHHsi N0Ja ONpefiesifieM MNOCAeJ0BaTeNbHO C yuge-
TOM ueTHIPEX CJ0eB KOHCTPYKUHH npoaa no ¢opmyaam (12) — (13),
HayHHasa ¢ Yy
__2Rss?+s4  2-0,0056-4,562116,77
" 05+ Ryss 0,540,0056-16,77

_4RsB + Vs 4.0,043-0,9221-28,6

A —=28,6 Br/(u?.°C);

Y= = =129 Br/(u2-°C);
=T ITR: Vs 140,043-286 7/(u2-°C)
oy RSt Ys 4000457524129

RO UO04R Y, 140,0045-12,9

=132 Br/(u?-°C).

3HayeHue nokasareas TeNJOYCBOGHHsl MOBEPXHOCTH MoJa [Jas XKH-
JNX 3MaHHH HE ROJUKHO mpeBmmath Y¥x=12 Br/(M2.°C).

PacueTHoe 3HayeHHe NOKa3aTessi TeNJIOYCBOEHHA A3aHHOA KOHCTPYK-
LHH TMosa coctaBaser Yn=13,2 Br/(M2.°C).

CnenoBaTesibHO, paccMaTpHBaeMas KOHCTPYKIHS NoJa B OTHOWe-
HHH TeMJOYCBOEHUs He YAOB/eTBOPsieT TpeGoaHmaMm raaBu CHull
I11-3-79*.

Onpesesnnm nokasaTesb TENJOYCBOEHHA MOBEDPXHOCTH AAHHOR KOH-
CTPYKUHH NoJa B TOM cJyyae, e€CJH 1O IVIHTE NEPeKPHTHA OyneT
YCTPOEHa CTAXKKa H3 Jerkoro Gerona (6=0,02 M, y=1200 kr/mM3, A==
=0,37 Br/(M-°C), s=5,83 Br/(m?-°C), R=0,054 M*-°C/Br, D=
=0,315). KoHncTpyKuHs noja B 3ToM cjydae OyHeT COCTOATbL H3 NATH
cnoeB (cM. pHC. 6 8).

Tak kak cyMMapHas Tensopas HHePLHS NEPBHX YETHPEX CJOEB

Di+ Dy + D3+ Dy=R, 51 + Ry 52+ R3ss + Rysy=
=0,0344-0,040+0,0264+0,315=0,415<<0,5,
HO CyMMapHas Tem/ioBas WHepiHsl NepBHIX MATH CJOEB
D+ D2+ Dy + Dy + Ds=R1 s, + R253+ Rass + Riss + Ry s5=
=0,034+40,0404-0,026+0,3154-1,34=1,76>0,5,
TO MOKa3aTelb TeNJIOYCBOGHHS MOBEPXHOCTH MOJa ONpeAenseTcs C yue-
TOM NSATH CJIOEB KOHCTPYKUHH MOJIA.

Onpepennm noKasaTesb TeMJIOYCBOGHHS IOBEPXHOCTENl u€TBEPTOro,
TpeTbero, BTOPOro cnoes W noaa no ¢opmynam (12), (13):

2 .0,054.5,832416,77
_ RS dsy | 2O0SBEIHIETT oo oo

Y,

T 0,5+R.ss 0,5+0,054-16,77
4Rs s+ Y,  4.0,0056-4,562414,50
== = = B 2,0
Vo= R T, 1+0,0056- 14,50 13,86 Br/(w?-C),
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4Ry 5% + Vs 4-0,043-0,922413,86

Y,— = =878 B1/(M2-°C),
T4 R, 1+0,043-13,86 ™/ (w2-5C)
4R, st + Y, 4.0,0045.7,522+8,78
= = == = B 2.9 .
h=Ya= =T 1+0,0045.8,78 94 Br/(w?-°C)

Takum o06pa3oM, YCTPOACTBO 1O NJIHTE MNEPEKPHTHA CTAXKKH H3
nerkoro GetoHa (Yo==1200 xr/M®) TOMMHOA 20 MM YMEHbLUHJO 3Ha-
qeHHe NOKa3aTenss TEMAOYCBOGHKN NOJa C NOKPHTHEM H3 NONHBHHUJ-
xJaopugHoro JauHojeyMa c Jjumnesofi IIBX nienkoii Tomuuro#t 1,5 mm
(Yo=1600 kr/M®) c ToawuHOA NOAOCHOBH 2,0 MM (yo==150 xr/m%)
¢ 13,2 Br/(m*>.°C) mo 9,4 Br/(M%*-°C). CaencBaTenbHo, 8Ta KOHCTDPYK-
UHA [0Ja B OTHOUIEHHH TENJIOYCBOEHHS YIOBJETBOpAeT TPeGOBAHHAM
raasn CHuIl 11-3-79* Tak Kak 3HauyeHHe MoOKa3aTeasl TeNJIOYCBOEHHS
NOBEPXHOCTH  MOJA AJA XKHJABX 34aHHA He TmpeBHIlaeT YHp=
=12 Brt/(m?-°C).

5. COINPOTUBAEHHE BO3AYXONPOHHLAHHIO
OrPAIAIOIHX KOHCTPYKILHA

5.1. Bo3snyxonpoHHL2eMOCTb CTPOHTEJLHHIX MaTepHaJIOB, KOHCTPYK-
UHA H 3aMOJHEHHH CBETOBHX NPOEMOB ONpEJENSAeTCs HX CONDOTHBJE-
HHEM BO3AYXONMpPOHHUAHHIO, CONpOTHBJEHHE BO3AYXOMPOHUUAHHIO CJAOR
MaTepnana Rgx Hamepsercs B M%-u-Ilajkr, a 3amosHeHHsa cseToBOrO
npoema B M2.y-IJa%e Jxr. CompoTuBJieHHe BO3LYXONPOHHLAHHIO MaTe-
pUANOB, KOHCTPYKUHA H 3aMoJiHeHHil CBETOBHX MPOEMOB Onpefendercs
no npua. [9] u [10].

INlprMeuanune BejHuHHY CcONPOTHBJEHHA BO3AYXONPOHHLAHHIO
Ra npH uxon, uem yKasano B mpua. [9] u npua. 12, ToMMHe cos
JONYCKaeTCsA ONpenesTb NPsMO NPOMNOPUHOHANBHO TOJIIHHE.

Mpumep 1. TlpoussoacTBeHHOE 3AdaHHE ¢ HE3HAYHTENLHHMH H3OLIT-
KaMH fIBHOTO TeIJa HMEeT OKHAa C JABOHHHIM OCTEKJEHHEM B MeTaJlIH-
YeCKHX TlepenjieTax ¢ YNJIOTHEHHEM NPOKJAAKaMH H3 HEHONOJHYpeTaHa
(C ONHMM yNJOTHEHHBIM TNPHTBOPOM) M CBeTOaspalMoHHHe II-o6pasnue
¢doHapH ¢ [BOAHHM OCTEKJEHHEM B METAJIHYECKHX CHAPeHHHX mepe-
nnerax Ge3’ ymaoTHEHHR npHTBOPOB. OnpenenuTsh, YAOBAETBOPAIOT JH
B OTHOWIGHHH BO3AYXONPOHHUAaeMocTH TpeGoBanusm raasy  CHull
11.3-79* «CrpoHTesbHas TeNJIOTEXHHKa® YKa3aHHHe OKHAa H (OHApH,

1. ConpoTHBileHHe  BO3AYXONDOHHUAHHIO 3aNOJHEHHA CBETOBHIX
NPOEMOB C NepeBSHHHMY NepenfeTaMu Ry=Ii,33 m2.4.[la"? J¢r. B co-
orBerctBHH ¢ npua. [10] u npumeu. 1 K HeMy onpejessieM CONpOTHB-
JieHHe BO3JYXONPOHHUAHHIO OKHAa € MeTaJJIHYeCKHMH INepenJsieTaMH

Re=1,33-1,1=1,46 m2-u.TIa "*/kr.

TpeGyemoe compoTHpJeHHe BO3AyXoupouuuanuio RP okon coot-
BEeTCTBYIOIHX NPOH3BOJACTBEHHHX 3aHuA cocrasaser 1,1 m2.u-Ila%h [xkr
(mo rta6n. [13]).
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TMockontky Ra>>RIP | paccmatpupaeMas ROHCTPYKUHS OKHAa 10
CONPOTHBJEHHIO BO3AYXONPOHKUAHHIO YLOBJETBOPSET TPe6OBAHUAM raa-
pu CHrIT 11-3-79%,

2. B npun. [10] npuseneno compoTHpneHHe BO3ZYXONpPOHHUAHHIO
[T-o6pasunix ¢onapeh ¢ gBOfHHM OCTEK/JeHHEM B NEPeBSHHLIX Nepende-
TAX € YNIOTHEHHEM  [POK/JAAKAMH M3 [EHOMOJHYpeTaHa Ky==
=1,19 M*.u-Tla% [k, a B gansom npuMepe paccMatpusaiorest I1-06-
pasnoie GOHApH C ABOHHLIM OCTEK/EHHEM B MeTaMJIHueCKHX Meperle-
Tax Ge3 YNJOTHEHHS NpPHTBOPOB, NO3TOMY COIJaCHO npumed, | # 3
k npua. [10]

Ra=1,19-1,1.0,1=0,131 m2.4-I1a" /kr.

TpeGyemoe conporusnenne Bosmyxonporuuanuio R}P  [T-o6pasnux
CBETO23pAUHOHHBX (oHapefi corsnacHo Tabar. [13] pamuo

RP=0,11 M2.u.TTa "' fxr.

Hockoabky Ra>>RP, panmble cseroaspaunonnbie (oxapu 1o con-
POTHBJIEHHK) BO3AYXONPOHHUAHUIO YROBJETBOPSAIOT TPeGOBaHHAM rJaBHl
CHulIl I1-3-79*.

NMpumep 2. Onpefenuts, yAOBNETBOPSAIOT JH B OTHOLIGHHH BO3AY-
XonponuuaemocTH tpeGopanuam raast CHHIT [1-3-79* «CrpourenbHan
TEIVIOTCXHHKA» HAPYXKHble CTeHLl M OKHA KPYMHONAHEJbHOI'O KHJIOro
Aoma, Bo3sopuMoro B KayHace. Bucora agamua H=15 M, HapyxHue
CTEHOBLIE MaHeNH — H3 HeaBTOK/JABHOrO NEeHOGETOHA MJOTHOCTBIO Yo==
=800 xr/m®. Toamuna creHosoit nanesmu 6=024 m. Okna ¢ ABOfi-
HbIM OCTEKJEHHEM B JE€pPeBSHHLIX DPa3jeibHLIX MepenjeTax ¢ ABOAHBIM
YRJIOTHCHHEM NPOKJajKaMH H3 neHomoauyperaHa, ConpoTHB/ieHHe BO3-
AYXOMPOHHUAHHIO OKOH Ruy=1,74 M’-q-l’la’/’/xr (cM. npwa. (10]).
CpenHast TemnepaTypa HaHGoOJiee XOJOZHOA NATHAHEBKH M CKOPOCTh
peTpa B CoOTBeTCTBHH ¢ raapoii CHuIT no crpouTtessHofl KaumaTOJ0O-
rid M reopusuke cocrapasor ¢ = —20°C, v=49 m/c. Pacuernas
TeMnepatypa BHyTpenHero Bo3ayxa £s=18°C. ComnporuBjeHue BO3RY-
XONPOHHIAHNIO CJIO7 HEaBTOKJABHOro neHoGeTOHa TOJUHHOA 0,1 M
coraacio npui, [9] pasno 196 MZ%-y-Tla/Kr; cOnpoTHBJIEHHe BO3AyXO-
npounnanuio creint (8=0,24 M), paccunTaHHOe cOrnacHo npHMed.
kM. 5.1 Re=470 m?.u-Ila/kr.

Mo dopmyne [31] suuHcasem ygensHele Beca BO3ayXa MOpH fo==
=18°C n tg= —20°C:

9,81.353 9,81-353
= ,——=ll,9 H 3, 'g = _—=13,69 H/ 3.
Vo= 973118 [ e = e 20 M

[Moacrasans B opmyny [30] 3xavenns H=a15 M, y,=11,9 H/m?,
va=13,69 H/m3, v=49 mfc, monysum A p=0,55-15(13,69—11,9)+
+0,03-13,69-4,92=24,63 Ila.
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B cooreetctBAH ¢ Taba. [12] HopmaTHBHAas  BO3AyXONpoHHUAE-
MOCTb paccMaTphBaeMoro orpaxjenns G®=05 xr/(m?.u),
[o ¢opmyne [29] onpenenseM TpeGyemoe CONPOTHBJECHHE BO3AY-
XONPOHHLAHHIO CTeHH
R — 24,63
u 0,5
PacuetHoe cOMpOTHBJEHHE BO3AYXONPOHHUAHHIO CTEHH

Ra=470 m%.u-Tlafkr.
[ockonsky Ru>R}P , cTeHa MO BO3RYXONPOHHILAEMOCTH YAGBJCT-
popsier tpeGoBaHuam raase CHull 11-3-79*,
B coortsercTBHH ¢ Ta6a. [12] HopMaTHBHas  BO3AYXONMpOHHLae-
MOCTb OKOH XHJAHX 3faHHfi G¥==10 kr/(M?-u).
HMoncrarass B dopMyny [33] asHayeHus

A p=24,63 m?-u.Tla/kr u G¥E=10 kr/(M?%-u),
noayynM TtpeGyeMoe CONPOTHBJEHHE BO3NYXOTNPOHHLAHHIO OKOH

=49,3 m2.9-Ila/kr.

2/,
RTP= 483 _ 0 85 y2.q.T1a % /kr.
10

ConpoTus/ieHne BO3AYXONPOHHIUAKHKIO OKOH Ra=1,74 M?-u-Ila *: [kr,

MNockonbky Rz>>R;P , OKHa 10 BO3XYXONDOHHUAEMOCTH YAOBJETBO-
psaoT TpeGosanusiM raasw CHuIl I1-3-79*%.

Mpumep 3. Onpexenntb, YAOBJAETBOPseT JH B OTHOWEHHH BO3AY-
XonporHuaeMoctH TpeGopaHHaM raaBu CHulIl 11-3-79*  Hapyxnuue
CTeHH KODOBHHKA NDHBSI3HOrO coAepixaHus Ha 200 KOpPOB MOJIOYHOTO
HanpabJ/eHHs,

A. HCXOJHBIE JAHHBIE

1. Orpaxpaaiollas KOHCTPYKIUHMA — HapyXHaf CTEHA KOPOBHHKA H3
navejeft Tunma ACJ cepnun 1.832-7, sumn, 1, TlaHenb Ha JepeBstHHOM
Kapkace ¢ ac6eCTOLEMEHTHHMH  OOLHBKaMH (MAOTHOCTD  yo=
=1800 xr/M®) ToMmMHOA 10 MM H YyTeNJHTeJeM H3 MOMYHECTKHX MH-
HEPaJOBATHHX IJIMT MJOTHOCTBIO Yo==100 Kr/M® ¢ BeHTHIHpyeMOR
BO3AYWHOA NpOCNOAKOA, rpaHHyamed c HapykHoA o6wuBkofi. Bos-
AyWwHaa npocjofika o6pazoBaHa 3a CYET NMPOKJAAAKH MeXAY HapyxHOH
OoOlHBKOX H OpYCKAMH KapkKaca JAePeBSHHHX peeK TOJMIHHOA 32 MM
(cM. prc. 5). CorsacHo Ten/ioTeXHHYeCKOMY pacueTy (cM, mpuMep 3,
pasi. 2) MpHHATA TOJIHHA YTenJauteas 14 cwm.

2, Ilyrkr crpouTtenpctBa — JIMuTpoBckuft pafton MockoBckoit 06..;
CpPefHAi TeMIepaTypa HaxGoJee XOJOAHON NATHAHEBKH fx= —26°C,

3. PacuetHas TemmepaTypa H OTHOCHTEJbHAasi BJAAXHOCTb BHYTPEH-
Hero Bosayxa £,=10°C, ¢»=75% (no OKTII 1-77),

4, Be/HUHHH TeNNOTEXHHYECKHX NOKasaTelel H K03(hOHIHEHTOD
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8 ¢dopmyaax [29] — [32]: G*=1 «kr/(M%-4) (raba. [13], n. 2); H=
=3 M (BHCOTAa 343aHHA OT YPOBHS NOJIAa N0 BEDXa KapHH3A); Ys==
=14,03 H/M3 (B cooTsetcTsHy ¢ pacyetoM no dopmyae [31]); ys=
==12,26 H/m3 (B cooTserctBuu c dopmynost [31]); v — ckopoctb Ber-
pa, pasHas ana Jmurtposckoro paiiona 4,9 m/c (raasa CHull 11-3.79*,
n 5.2); R, =326,6 Mm%-u-Ila/kr (rnapa CHull 11-3-79*, npra. [9],
NpH ToJWHHe ac6ecTOUEMEHTHOrO JIHCTa TOJIUHHOA 6 MM Rm =
==196,1 Mm?-u-Tlafkr, ¢ yyeToM TOAWHMHH JaucTa 10 MM Ry =

=326,6 m?-a-llafkr); R, =355 m*-u-Tlajxr (mpua. [9], mpu TonwHe
MHHepa/oBaTHHX KT 50 MM R, =196 m?-u.Tlafkr, c ydetom TOZ-
WHHE yTenautens 14 cM, R, =55 wm?.u-Ilajkr); R, He yunTHBaer-
€A ANA BEHTHAHPYyeMBbX KOHCTpyKun# (raasa CHall 11-3-79*, npumeu.
K n. 54).

B. MOPSAOK PACYETA

1. Tpe6yemoe CONMpOTHBJEHHE BO3AYXONPOHHLAHHIO KOHCTPYKUHA
onpenensem no ¢opmyae [29]:
Ap
RIP= Ge
rie Ap— pa3HOCTh JaBJEHHA BO3AyXa Ha HapyXHOA H BHyTpeHHeR
NOBEPXHOCTH Orpaxxaampomiux KoHctpyxuufi, Ila, onpenesnsemas mo ¢op-
Mysae [30]:
A p=0,55-H(ya — vs) +0,03 ya vz =0,55.3(14,03—12,26) +
+0,03-14,03-4,92=13,1 Ila.

, M2.y.Tla/kr,

CaepopartensHo,
. 13,1
RHP _=———l 0 =13,l Mz"I'na/Kr.

2. ConpoTHBJICHHe BO3RYXONPOHHIAHHIO MHOTOCJAOHHOA KOHCTPYK-
OHH paccunTHBaeM no dopmyae [32]:
Ry = Rm + R"2 =326,6+5,5=332,1 m2-y4.[Ta/xr.
Takum o6pa3oM, 3afaHHasw KOHCTPYKUHS CTEHOBOM NaHedH YROB-

JeTBopaeT TPeGOBAHHAM MO BO3AYXONPOHHIAEMOCTH: ee (aKTHUECKoe
CONPOTHB/IEHHE BO3AYXONpoHHUaHHI0 Rx=332,1 m?-u-[la/kr cyuwecr-

BEHHO BHIe Tpe6yeMoOfi BeJHUYHHK R;p =13,1 m2-u-Tlafkr.

6. CONPOTHBJEHHE MAPONPOHHLAHHIO
OTrPAXJIAIOUIHX KOHCTPYKUHA

6.1. Pacuer Tpe6yeMOro CONMpPOTHBJIEHHA MNAapPOMPOHHLAHHIO Orpax-
Aaled KOHCTPYKUHH (B npelenax OT BHYTPEHHEHA MOBEPXHOCTH [0
HNJOCKOCTH BO3MOXHOHA KOH}IEHC&HHH) NPOU3BOAHTCA COrJacHO YHasla-
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HHAM, npuBefeHHHM B raase CHuIl I1-3.-79* pasa. 6, a rTakxe chae-
AYIOUIHM AOMOJHEHHAM K HHM:

1. ¥npyrocts BoasiHoro napa E,, E,, Es, E; B dopmyaax [34] —
{37] npHuumaloTcs (AA% KOHCTPYKUMIl NOMEILEHHI G6e3 arpeccHBHON
cpelpl — o NpHJ. 4, a ¢ arpeccHBHOil cpepoit —no npua. 8) mno
TeMnepatype B IJIOCKOCTH BO3MOXKHOK KOHA€HCAlUHH, ONpenenseMoil
NpH CcpeliHell TeMmepaType HAPYXKHOro BO3LYyXa COOTBETCTBEHHO 3HM-
HEro, BeCEHHe-OCeHHEero, JIeTHero NEPHOJOB W MNepHOJA MecsileB ¢ OT-
PHLATE/IbHEIMH CPCAHEMeCHUHLIMH Temnepatypamu. (¥Ynpyroctu £y, Ej,
E;, Eo, E B ¢opmynax [34] — [37] Ans KOHCTpYKuMil TmOMelieHH#
¢ arpeccHBHOH cpefloli 0003HauyalOTCA CAeAYIOIWHM 06pasoMm: Epl, 15‘,2 ,
Ep:, E, E).

2. 3HaueHus ynpyroctH BoasiHoro mapa Lp, Ila, Hag HachlUleHHH-
MH pactBopaMu conefi aas Temnepatyp 10—30°C npuHHMaloTcs IO
npua. 8; anm Temnepatyp HHxe 10°C Moryr OuTbh ofnpefefeHH Mo
¢opmyse

Ep = 0,01 £ gp, (14)
riae . E — mMakcuManbHas yOpyrocT BOASHOTO Napa Haj BOAOA IpH
pacuetHoft Temneparype, Ila; ¢p— OTHOCHTeJbHASl BJAXHOCTb BO3AYyXa
HaJ HaCHIIEHHHM BOAHHM pactBopom cosd, %, npu ¢=20°C, npunu-
maemas no npua. 8,

3. 3HaueHHs TeMnmepaTyp B NJOCKOCTH BO3MOXHOH KOHZEHCAlHH
clenyer onpezeasts no dopmyne

1=z,—’—“R‘—‘"—(R, +IR), (15)

rae !s — pacyeTHas TeMmepaTypa BHYTPEHHEro BO3jyxa (cpeAHss 3a
NePHOA BJArOHaKOMJIEHHA HJR cpelHecesonHasn), °C; fz — TeMnepary-
pPa HapyXHOro BO3AyXa (CPelHsid 3a MepHOJ BJAroHAaKOMJEHHS HJH
cpennecesontas), °C; Ro— CONpOTHB/eHHE TeNJONepeaaye Orpax/ialo-
mefi KoHcTpykuuu, M2-°C/BT; Ra — cONpPOTHB/ICHHE TEMJA0OTAAYE BHYT-
penHeft MOBEPXHOCTH orpaxjaiowed koHcTpykuud, M2-°C/Br; X R~—
CyMMa TepMHYECKHX CONDOTHBJIEHHA CJOeB KOHCTPYKUHH, DPAacloOJiOXeH-
HHX MeXAy ee BHYTPeHHefl NOBEPXHOCTBIO M MJOCKOCTHIO BO3MOXKHOM
KoHaeHcauuH, m?-°C/Br. ‘

4. CreHH TNpPOMBLIUNEHHHX 3aHHA, NOABEPKEHHHE BO3/IEACTBHIO
BLICOKOAKTHBHBIX B TIHIPOCKONHYECKOM OTHOWEHHM  a3po3dosiell (@p<s
<60%), pacuetry no ¢gopmynam [34] — {37] He nomaexar. IJamuty
OT YBJaXHEHHSi TaKHX CTeH C BHYTpeHHefi CTOPOHH CJjelyeT NPOH3BO-
auThb Ge3 pacuyera, Kak OT HENOCPEJCTBEHHOTO BO3[eHCTBHA pacTBOpa
COOTBETCTBYIOLUIEFO a3pP030J.

5. Hesasucumo ot pesy.abTaTos pacyera mo dopmyaam |34, [35]
TpebyeMble CONPOTHBJIEHHS NapONPOHHUAHHIO R;? H R;f (8 npene-
NaxX OT BHYTPeHHefl NOBEPXHOCTH A0 MJOCKOCTH BO3MOXHOA KOHAeHCa-
UHH) BO BCeX CAyYaswx AOJMHH NPHHHMaThCA He Gosee 5 m*-u-Tla/mr.
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W,:-~:~Y‘;9;§|-,onz:; Puc, 7. KoHCcTpyKUHS nNaHesH HapyXHOR CTeHH
w il ol NPOMKINJIEHHOrO 3JaHHA

S ' |;-‘,’-:3, Mpumep 1. Onpesennts TpeGyemoe compo-

; 1S9 THBJIEHHe NapONpOHHIAHHIO NaHededl HapyxHoR

g I§}.5- CTeHHl, COCTOsUIEH H3 3alUTHOrO CJIOA THAKEJOTO

3 |l§gu Gerona, yo=2400 Kr/m%, c BHyTpeHHefi CTOpOHH,

B Sodf] TENJION30NAUHOHHOTO CJOA K3 KepaM3HTOGeTOHa

120 Ha KepaM3uTOBOM mecke, yo=1200 kr/m3, & na-

20 PYXHOro (aKTYPHOrO C/0S K3 LEMEHTHO-Tecua.

140 | HOro pacTeopa, yo==1800 Kr/M3, AAs HPOMHIIACH-

HOTO 34aHHs, cTposulerocst B pafione IlepMmH, #
TIPOBEPHTb COOTBETCTBHE CONPOTHBAEHHS MADONPOHHIAHHIO mNaHeaHn (B
npefiesiax OT BHyTpPeHHel MOBEPXHOCTH A0 TJIOCKOCTH BO3MOMKHON KOHAEH-
cauun) Tpe6yeMoMmy (cM. pHe. 7).

PacyetHas TeMnmepaTypa H OTHOCHTE/IbHaf BJIAXKHOCTh BHYTPEHHe-
ro sosayxa: £,=20°C, ¢a=50% (ex=1169 [1a). B Bo3nyxe npucyrt-
CTBYeT 23p030Jb XJopHcToro Hatphs NaCl.

ITo npua. 8 MaKcuMasabHasi YNpyrocTb NapoB BOAH HaA HaChlllleH-
HbIM DacTBOPOM XJIOpHCTOro Hatpus npu fs=20°C, Ep=1807 Ila. Ilo
dopMyne (5) OTHOCHTenbHas BJAXKHOCTb BO3AyXa C YYeTOM arpecchp-

HOfl cpein @Qgp== 100% =65%, T. e. pexXHM IOMeUIEHHs C yue-

1807
TOM TNOHHXKEHHS [aBJeHHS NapoB BOJH HAA HaCHILEHHHIM DacTBOPOM

XJIODHCTOrO HATPHH pPEXHM NOMelleHHs — BJaXHuA (mo Ta6a. [1])
H B COOTBETCTBHH C NPHJ. [2] yC/NOBHS SKCHAyaTalHH CTeHH — B.

PacuetHrle MoKasaTe/H CTPOHTENBHLIX MaTepHAJOB NPHHHMAaeM NO
npua. [3] (ycaoBus skcmayarauuu B):

1. Beron yo=2400 xr/m% A,=1,86 Br/(M-°C); m=0,03 mr/(um-
-y.Ila);

2. KepamantoGeron yo=1200 kr/mM% Ap=0,52 Br/(M2-°C); pa==
=0,11 mr/ (M-u-Ila);

3. Llementno-mecyaHut  pacrBop  Yo==1800  Kr/M3, A=
=0,93 Br/(m:°C); ns=0,09 mr/(m-a-Ila).

Onpenensiem ofllee CONPOTHBJAEHHE TeMJONepefave naHead (cM.
pHe. 7)

1 8, 8, 85 1 1 0,07

=4 — —_— —— —_— _—

Ro s VL VLY * 8,7 + 1,86
0,36 0,02 1

—_— 2,0
+ 0,52 + 093 + 23 0,91 m2®.°C/Br.

TepMHueckoe CONPOTHBJEHHE CJIOA NaHeaH (B Npefesax OT BHYT-
peHHell MOBEPXHOCTR 10 MJIOCKOCTH BO3MOXHOM KOHJEHCALHH)

0,07 0,24
)L, S 2.0 .
ZR 1.86 + 0.52 0,50 m2.°C/Br
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3HayeHUs TeMNepaTyp B NJOCKOCTH BO3MOXKHON KOHIEHCALHH, CO-
OTBETCTBYIOIIHX CPERHECE3OHHBIM TeMIepaTypaM Hapy:XKHOTO BO3AYXa,
onpeneaseM mo ¢opmysae (15).

CpenHeceaoHHHE TEMIEPaTypul H NPOAO/IKHTENBHOCTb CE30HOB ON-
peaensem no riasze CHuIT 2.01.01—82.

3uma — (HOAGpL — MapT), 21==5 mec, ! = —11°C,
(20+11)0,61
=0 =20—2]1=—1°C.
T=20 0,01
Becna-ocenp (ampesb, oKTA6pPL), 2, =2 Mec, t, =2,1°C,
(20—2,1)
=N —— =20— =7,9°C.
T2 0.91 0,61 0—12,1=7,9°C
Jleto (maht — centabpp), 2s=>5 mec, ¢, =13,9°C,
20—13,9
Ty =20 —(—)—0,61 =20—4,1=15,9°C.

091

Ilo cpeaHece3OHHWM TeMmepaTypaM B MNJOCKOCTH BO3MOXHOM KOH-
feHCcallHH onpeaeisieM YNPYTOCTH BOJASHOIO Napa Haj HAaCHILIEHHHM
pacTBOPOM a3po3ons xjaopHctoro Hatpus NaCl:

Ep. =435 Ila, E, =780 Ila (no ¢opmyae 14);
E, =1387 Ila (no npua. 8).

ITo ¢popmyae [36] nopcunTHBaeM ynpyrocth BoAsiHOoro mapa, Ila,

® TNJOCKOCTH BO3MOXHOH KOHAGHCAUHH 38 TOAOBOM MEpPHOA:

E, =—11-2- (435-5+780-2+1387.5) =889 [a.

CpeaHiolo ynpyroctb BOASHOrO Mapa HapyxHOro Bosayxa, [la, 3a
rogosoft mepuon onpeneasem no CHulT 2.01.01—82:

ex = 1/12(200+190+290+-65204-740+4-1150+41370+1290-+
+-9304-580+4-350+-230) =653 ITa.

ConpoTHB/ieHHe NapONPOHHIIAHHIO 4YACTH NaHeNH, PaCMNONOXKEHHON

MEXJY HADYXHOM NOBEPXHOCTHIO H IJOCKOCTbIO BO3MOMHOM KOHAEHCa-
auu

1 & o 0,12 0,02
Rug == —2 f = 2o =

3 [TH 0,11 0,03

Io ¢opmyne [34] onpesensem TpeGyeMoe CONPOTHBAEHHE Mapo-
upoHHUaHHI0, M2-u-[la/Mr, H3 YCNOBHA HENONMYCTHMOCTH HaKOMJEHHA
BAarH B UaHeAH 3a ro0BOfi MePHOA 3KCMYaTaLHH

gro_ (s —Ep)Rus _ (1169+889)1,36
m=  Fp—es  889—653

=1,36 m2.y-Ila/umr.

=1,61 m2.-y.Tla/mr.
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IlpoKonXKHTENBHOCTL B CYTKax NepHOAA BJATOHAKONJCHHSH, TPHHU-
MaeMasi paBHOMl NEpPHOAY C OTPHUATENbHHIMH CpPeJHEMECAYHHIMH Temne-
parypamu coraacto raase CHull 2.01.01—82 2,=152 cyr. Cpeauns Tem-
nepaTypa Hapy»KHOTO BO3AyXa HEPHOAA MECSLEB C OTPULATENbHHMH
cpeaHeMecsiUHHMH TeMmnepaTypaMu corsiacHo raase CHuIl 2.01.01—82
ta.o= —11°C. [To ¢popmyne (15) Tp= —I"C.

Io naHAuM npua. 8 ynpyrocth BoAfHOro mapa, [la, Hag HacH-
IEeHHHM PacTBOPOM a3po3ons xJopuctoro Hartpust NaCl B miockocTa
BO3MOXHOHA KOHIEHCAllHH IPH CPenHedl TeMnepaType HapyXHOIQ BO3-
Ayxa TNepHOAa MeCAUEB C OTPHIATE/bHHIMH CpeJHEMECAYHHIMH TeMrme-
parypamu Epo,=435 Ma.

[lnoTHOCTH MaTepHasa yBJAAXHAEMOro caofl  yYw==1200 Kr/m3
Tomuuna ysnaxusemoro cios mnanesd Sw=0,24 M. Ilpegensuo nomy-
CTHMOE TMPHpalleHHe pacyeTHOTO MacCOBOrO OTHOIUEHHA BJIarH B Ma-
TepHaJe YBJAAKHAEMOrO CJIOSA MaHeJM 3a NEPHOA BJATOHAKOMICHHA 2o
no Tabn. 14 Awep=>5%.

Cpennsisa ynpyrocTh BOASHOrO Iapa HapyXHoro Bosmyxa, [Ila, me-
pHOAa MecfilleB ¢ OTPHUATEJAbHHIMH CpPEJAHEMEeCSYHHIMH TeMNepaTypaMH
no CHuIT 2.01.01—82 pasHa:

€ro = % (200+4-1904-2904-350+230) =252 Ila.

Mo dopmyne [37]

2,4(Ep.o —ep. 4 (435—,
n= ( p.o én o)Zo — 2 ( 252)152 — 49087,
Ro.x 1,36

Io dopmyae [35] onpesensem TpeGyeMoe CONpPOTHBJAEHHE Napo-
npoHHuanuio, mM?-4-Ila/Mr, U3 yC/IOBHS OrpaHHueHHs HAKOMJEHHS BJAr
B NaHeNH 33 TNEPHOA € OTPHLATEJbHHMH CPEJHEMECSYHHMH TeMOepary-
PaMH HapyXXHOro BO3Ayxa

v 2,420(es—Ep.0) _ 2,4-152(1169—435) _
™ 1000yw 6w A wep + M 1000-1200-0,24-5--49087
=0,18 M2.y-Tla/mr.

ConpoTHB/ieHHe NapONPOBHUAHMIO HaCTH NaHENH, paclCJOXKeHHOR
MEXJLY BHYTDEHHEA NOBEPXHOCTBIO CTEHW H IIJIOCKOCTbIO BO3MOXKHOA
KOHJEHCallHH

8 2 8 . 007 0,24
Rop=—+ =2 - —— 4 461 mE-u.Ila/mr.
TS T 00 T o /
RnAn>R:‘J’ >R;p , T. € KOHCTPYKUHS NaHeJH B OTHOIICHHH CO-
2

NPOTHBJEHHA NapONPOHHNAHHIO YAOBJETBOpReT TpeGOBaHHAM [/1aBH
CHaulIl 11-3-79+,

6.2. Ocywarowufi pexxuM HapyKHHX CTeH MOKDHIX nomemenufi (Gaun,
npaueutble, 6accefiHH H Ap.) MOMKET OHTb OGecreueH YCTPOHCTBOM C BHYT-
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Puc. 8. Cxema CTeHW ¢ BHYT-
peHHeR BeHTHJAHPYeMOR mnpocjoft-
KOH

8 — BHYTpeHHAR 4QacTh CTEHB {3K-
paH) H3 ac6ecTOueMeHTHbIX MNJHT;
H ~ HapyXHafi 4acTb CTeMb H3 Ke-
pamM3HTOOETOHHBIX mnaHesef, OQaKTy-
PeHHbIX KReMEeHTHO-MEeCYaHbIM PpacTBO-
poMm; B.n. — BeHTHAHpYeMas BO3JyLu-
Haa npocaofika; BK — BEeHTHAAOHOH-
HBIA KOpOO

15 MM

h

peHHOfl MX CTOPOHH BO3AYMIHOM
NPOCJIOiiKH, BEHTUAHpyeMOfi Ten-
JIBIM H CYXMM BO3AYXOM onpeje-
JeHHbX napametpoB. Ilocheanuit
NOA4€TCA B NPOCJAOHKY CHU3Y H3
pacnpeienHTeNIbHOr0 BEHTHJSIH-
OHHOro Kopo6a, a BHIBOAHTCH H3
Hee CBepXy HelOoCPeACTBEHHO B
aomeinense (puc. 8). Temmepatypa, 10 KOTOpOfi ROJMAKEH HarpeBaThcA MO-
CTynaolHit B NpociofiKy BO3AYX, onpeje’sercs NO ciaeayiouium ¢op-
MyJaM:

1) ¢ yuetoM KOMNEHCAUHH TENJONOTEPL Yepe3 HapyXHYl0 4acThb
CTeHH, fp:

6{”\, 220mMm

¢ _tn[(Ron + Ron)z—tn Rou Rol! Ah]
° (Ros + Ron) (Ron e—4Ah 4 Ron) ’
rae !s, fs — pacyeTHblE TEMNepaTypH COOTBETCTBEHHO BHYTPEHHEro H
HapyxHoro Bosayxa, °C; Ros, Rom — CONPOTHBJEHHS Tenjonepesaue
COOTBETCTBEHHO BHYTpeHHeft (3KpaHa) H HapyXHOA uacTefi cTeHH,
mM?.°C/BT: onpejensercs B COOTBETCTBHH C yKasaHMsMr raaBn CHull
11-3-79*;, h — paccTOsiHMe MeX3y UEHTPaMy NPHTOYHOrO H BHBOLHOTO
OTBEPCTHA BO3AYIIHOM NPOCNOAKK, M;
A — ROB + ROH (17)
024 joRosRon ’
rae jo— yaenbHHi pacxoh BO3gyXa nNpocJOfikH wmpHROR 1 M,
Kr/(4-M); yCTaHaB/HBAaeTCs, HCXOA H3 MNOTPEGHOCTH BEHTHAALHH H
OTOM.IeHHS TNOMeEILeHHS; € — OCHOBaHHe HATYpaJbHHIX JOrapH¢pmos;
2) ¢ yyeTOM HCNO/L30BAHHSA BO3AyXa [JS OTOMJEHHs MOMelieHHs,

(16)

‘or:

Ros + Ron '
rae Gor — RONOJHHTEJNbHHE YAEJbHBIE TEMJIONOCTYNAEHHS B MOMeLleHHe
qyepe3 BHYTPEHHIOIO YaCTb (9KpaH) CTeHW € BEeHTHJHpyeMOfi BO3xyll-
HOii NpOCJOIKO{, KOMMNEHCHPYIOUlHE TENJIONOTEPH noMeuleHus, Brt/m2,

&7

(18)

tor = to



ITpuMegannme: gor He BKJIOYAET TENJIONOTEPH uePe3 CTEHY
€ BeHTHAHpyeMOAl BO3AYIIHOA NpPOCJOAKOM, TAK KAaK OHH YiKe YUTeHH
B dopmyae (16).

TemnepaTypa BO3nyXa BEHTHIHDYeMOR npocnofikH CTeHH Ha mOpo-
B3BOJLHOA BHCOTE f5.m.y
—Ay ta Ron + ln Rol

+——

ROB + RO!
rAe Y =~ PaccTOfHHE OT NPHTOYHOTO (HHMKHEro) OTBEPCTHA BO3AYlIHOR
Npoc/NOfKH 10 NPOH3BOJBHOR BHICOTH CTeHH, M; CPelHfifi TEMNeparypa
BO3/yXa BEHTHAHPYeMOR NpPOcNofikH, fs.n.cp:

tapy =loe (1 —e™4Y), (19)

tl‘n.cp =
_ tO(R°5+R°l) (l - e_Ah) - (tn Ron"}"a Ron) (] —e"A"—Ah)
N (Ros + Ros) Ah

(20)
[Ipumeuanne B dopmyrax (19) u (20) BMecTo fo MOXKHO
NOACTABJAATD TaKXe 3HaueRHA foe.

CONMPOTHBJEHHE MAPONPOHHULAHHIO OFPAXXIAIOWIHUX
KOHCTPYKULHA )KHBOTHOBOAYECKHX
H INTHILEBOAYECKHX 3JAHUN

6.3. Cneuudnkolt pacyeta CONPOTHBACHHA NapPONPOHHUAHHIO OF-
PaXAaIOLUIHX KOHCTPYKUHA KHBOTHOBOAUECKHX H NTHLUEBOAYECKHX 3ja-
HHfl no ¢dopmynam [34] — [37] seasercs yuer nmapaMeTpoB BHYTpeH-
Hero BO3JyXa B NOMEIIEHHH B JETHHA pacueTHHA nepHOA SKCmJyaTa-
UHH.

6.4. Ilns snaHuft ¢ KPYrJOrOAHYHHM  COAEpPXKaHHEM MKHBOTHHX
p MOMELIEHHAX CPeAHsis TeMIepaTypa BHYTPeHHero BO3fyXa B JeTHHA
mepxoa f, TNPHHHMAETCS BHIlle CPeAHefl TEMNEPAaTYpH HApYIKHOro BO3-
ayxa t, 3a STOT NEPHOA Ha BEIHUHHY TEMNEpPaTypHOro mepemaja

At 2°7, perzaMeHTHPOBAHHOTO COOTBETCTBYIOUIHMH HOPMAMH TEXHOJIOTH-
YeCKOTO MPOEKTHPOBAaHHA, HO HE HHXKe pacyeTHOH TeMNepaTypH BHYT-
peHHero Bo3ayxa f, 3a 3MMHHA NEPHOL B COOTBETCTBHH C TeMH Xe
HODMaMH TEXHOJIOTHUECKOTrO mnpoekTHposaHus. TakuM o6pa3oM, aAas
yKa3aHHHX 3AaHHA NPH Ha3HAUCHHH pacueTHHIX TEMIEPaTyp BHYTPeH-
Hero BO3/yXa 3a COOTBGTCTBYIOIlHe pacueTHhie NepHOAH rofa (06o3Ha-
yeHHHe HHOeKcaMH: 1 ~— 3uMHHH, 2 — BeceHHe-OCeHHHRA, 3 — JeTHH)
HeO6XOAHMO DYKOBOACTBOBATHCA CJEAYIOMIHMH YKa3aHHAMHE:

ecnn  t, <t, +At;°" 1o crepyer nmpHHHMaTh o

tn,=tu3+At:°n ,

t =1t

B; B *
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ecnn  dp, =ty + At2°" | 10 caeayer mpumrMaTh
b, =t, =1, . (22)

3nece 1, , tBz .ty — CPefHeCe30HHHE pacueTHHE TeMmnepaTypul
B8HYTpeHHEero Bo3Ayxa, °C, COOTBeTCTBEHHO 3a 3HMHHA, BeceHHe-OCEHHHH
H JeTHHR pacueTHHE NepHOAW roAa (pacueTHHE NepHOAH roja Ha3Ha-
qa0TCAl B 3aBHCHMOCTH OT CPefHeMEeCHYHHX TeMNepaTyp HapyXHOro
BO31yXa pafioHa CTPOHTeNbCTBa B COOTBETCTBHH C yKasaHHaMH m. 6.1
raasa CHAIT 11-3-79%); snavenne ¢, AR 3WMHETO NEPHOAA rOAA MPH-
HHMaeTCsl PaBHHM pacyeTHOA TeMmepaType BHYTPeHHero BO3AyXa MO
COOTBETCTBYIOLIMM HOPMaM TEXHOJIOTHUECKOTO INPOEKTHPOBAHHA; [, ..
CpeHAA TeMieparypa HapyXHoro Bo3ayxa, °C, 3a JIeTHH nepHoRz,
onpejenseMas Kak cpedHee apHpMeTHUECKOe A/ MeCALEB CO CpejHe-
MECAUHHIMH TeMOEPaTypaMH HApyXHOro Bo3Ayxa, Bumme 5°C B coOT-
serctBHE ¢ raasoft CHuI1 nmo cTpouTenbHoOft KAHMaTONOrHH H reodu-

suke; A ¢J°"— gonycTHMoe npeBHlieHHE TeMNeparypu  BHYTpeHHero
Bo3ayxa, °C, MO CpaBHeHHIO C TeMnepaTypol HapyXHOro BoO3lyxa
8 JeTHHA nepHOA COrJIacCHO COOTBETCTBYIOLIHM HODMaM TEXHOJOrHYe-
CKOro NpOoEeKTHPOBaHHA.

OtHOCHTe/bHAs BJIAKHOCTb @, BHYTPEHHErO BO3AYXa YKA3aHHHIX
noMelileHHA B JIeTHHR NePHOJ NPHHHMAETCA MAKCHMaJbHO AONYCTHMOA
IAs 9TOTO MepHOAa.

6.5, Ona 3gaHHfi ¢ BHIYJbHO-NACTGHINHHIM COAEPIKAHHEM IKHBOT-
HHX B JIETHHR nepHoj cpeiHAd TeMmnepaTypa BHYTPEHHEro BO3AYXa
¢, 33 STOT MEPHOX NDHHMMAeTCs DaBHO CpelHell TeMmepaType Ha-
PYXHOTO BO3AyXa #, JIETHErO NMEPHOAA, HO HE HHIKE DACHeTHOA TeM-
nepaTypsl BHYTpPeHHero Bo3ayXa f, 8a 3HMHHA NepHOA, a YMpYroctsb
BOASHOTO mapa e, BHYTPEHHEr0o BO3AyXa 3a JIETHHA MepHOR — PaBHOR
cpeaHell ympyrocTH BOASHOrO napa HapyXHOro BO3AyXa e, 3a STOT
OePHOX, HO He HHXe YMPYroCTH BOASHOrO mapa e, BHYTPEHHEro BO3-
ayxa 3a 3uMHHA mnepuox. Takum o6pasoM, AJSl YKasaHHHX 31aHHA
NpH Ha3Ha4YeHHH PAaCYETHHX MapaMeTPOB BHYTPEHHEro BO3AyXa 3a CO-
OTBETCTBYIOL[HE pacueTHhle NepHOAH roja HeoO6XOAHMO pPYKOBOACTBO-
BaThCA CAEQYIOLIHMKE YKa3aHHAMH:

eca b, <t,me, <e, , TO CleLyeT DPHHHMATH
Ly, =ty b, =15
oy = €nyr €5, = €py (23)

ecan t. =t

o us H €g, == €y, TO CHEAYET MPHHHMATH

t =tﬂz=t : (24)

B3 B ?

en’ = eBs = eBl .

59



3necn ¢, , t,,,t, ut, —T0 Xe, uTo B QopMynax (21) u (22);
€5,s €p, » €5 ——CPEAHAR yNMpyroctb BoasHOro napa, ITa, BHyTpasHero
BO3JYyXa COOTBETCTBEHHO 32 3HMHHH, BeceHHe-OCEHHHMA H JeTHHR pac-
ueTHHe MepHOIN [OAa; 3HauYeHHe e, .4JA 3HWMHEro mepxoaa roga on-
pejesieTC MO PacueTHOA Temmepatype £, M OTHOCHTE/NbHOH BJaXKHO-
CTH @, BHYTPEHHEro BO3AyXa 33 3HMHHA NePHOA; e, - CPeAHAR yn-
pyrocTh BoAsiHOro napa, Ila, HapyXHOro BO3ayXa 3a JIETHHA NepHoOA,
onpesejisieMast Kak CpelHee apHOMETHYECKOE H3 CpelHEeMeCsidHHX Y-
pyrocrei BOASHOTO Napa HAapyXHOTo BO3AyXa AJS MeCfleB CO Cpejke-
MeCAYHLMH TEMNepaTypaMy HapyXXHoro Bo3ayxa sBuwe 5°C B cooT-
petcTBHH ¢ raasoit CHHII mo crpoHTenbnot KJAHMAaTONOTHH H reodH-
3uKe.

6.6. CpenHiolo ynpyroctb BOASIHOrO Napa e, BHYTPEHHEro BO3IyXa
3a TroAOBOA MNepHO1 9KCIJyaTauHH cJaelyeT onpelensts mno ¢opmyae

1
€s =E (ea. 2 + €q, 22‘|‘eﬁ:l 23), (25)

rae s, e, , €, — CPelliue YNpyrocT# BOAsHoro napa, Ila, BryTpenm-
HEro BO3AYXa COOTBETCTBEHHO 33 3UMHHA, BeCeHHe-OCEHHHA H JeTHHA
pacueTHHe MepHOAN roja, onpeae/seMble ¢ yyeTOM YKasaHufi m.n. 6.4,

H 6.5 B 3aBHCHMOCTH OT cpeiHefl pacyeTHOM TeMIlepaTyph ta‘ H OT-

HOCHTE/NILHOH BAAXKHOCTH ¢, BHYTPEHHEro BO3lyXa 3a COOTBETCTBYIO-
1

WHA pacueTHHA nepHoa fo dopmyne

E Pe, 26
e, = —_—

5 5700 (26)
rae E, — MaKcHMaAbHam yNpyrocTb BOAAHOTO Napa BHYTPEHHEro BO3-

ayxa, Ila, onpeaeasemas no nmpua. 3 B 3aBHCHMOCTH OT COOTBETCTBY-
lowef cpeaHed TeMNepaTypu BHYTpeHHero Boaayxa fy; ;

Qr; — CPeAHA OTHOCHTEJbHAsy BJAAXHOCTb BHYTPEHHErO BO3JYX8,
%, 32 COOTBETCTBYIOLIHH pacYeTHH NepHOJ;

2y, 23, 23— TO Xe, uTo B dopmyse [36], mec.

CpenHiol0 ynpyroctb BOASIHOTO mapa ez==¢_, 3a NePHOA B/AroHa-
KONJEeHHA (C OTPHUATeNbHHIMH CpelHeMEeCAYHHMH TeMNepaTypaMH Ha-
pyHOro Bo3ayxa) B ¢opmyse [35] caeayer npHHMMaTh paBHOA cpea-
Hefl yNpyrocTH BOAAHOTO Napa e, 3a 3HMHHA NepHOA

es =¢_=e_ , lla, 27)

Bo B !

B ocrajbHOM MeTOAMKA OonpeaesieHHA 'rpe6yeuoro COMNPOTHBJICHHA
NapoupOHHUAHHIO Orpa>AawiHx KOHCTp)’KllHﬁ XHHBOTHOBOQYECKHX H
NTHUEBOAYECKUX 34aHHH HE OT/HYaercs OT COOTBETCTB)’IOUIGH METOLHKH
AJA rpaXa1aHCKHX H NPOMBILIVIEHHHIX 3naHui.

"pHMCp 2. Onpene.vm'rb Tpe6yemoe CONpOTHBJIEHHE MNAapONpOHKKA-
HHIO COBMEUIEHHOrQO HEBEHTHAHPYEMOro MNOKPHITHA KOPOBHHKA C Kpyr-
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JIOrOIHYHBLIM COJEePXKAHHEM JKHBOTHHX, CTposilerocs B [IMHTPOBCKOM
paifione MockoBckoit 06sacTi. JIpOBEpHTH COOTBETCTBHE CONPOTHBJEHHR
naponpoHHLaHHIO NOKPHTHA (B mpelesaX OT BHYTPeHHell NOBEpPXHOCTH
A0 NJOCKOCTH BO3MOXHOM KOHAEHCALHH) TpefyeMoMy.

A. HCXOJHbIE OAHHBIE

1. Pafion crponte.bcTBa — JIMUTpOBCKHII pajios MockoBckot of-
JacTH, 30Ha BJAAXKHOCTH no npuJ. [1] — mopManbHas.

2, ITapaMeTpn BHYTPEHHer0 BO3AyXa KOPOBHHKA: B 3HMHHR H Be-
CeHHe-OCeHHHIT nepHobl — TeMmnepaTtypa ts,., =10°C, OTHOCHTe/JbHA%
BJAKHOCTL @y, . =75%; B JeTHHA nepuox Temneparypa f, Ha 5°C
Goablte TEMnepaTypnl HapyXHOro Bo3ayxa !, , OTHOCHTeAbHaf BAaX-
HOCTD @, =75%.

BnaXKHOCTHHII peXXHM noOMelueHHs N0 3HMHEMY NEepPHOAY SKCmjya-
Tauud (no ta6a. [1]) — HopmanbuHil.

3. Tlpn HOpManbHOM PpeXHMe 3KCNJAyaTallHH TMOMEIIEHHS H HOp-
MaAbHOR 30HE BJIAXKHOCTH B pailoHe CTPOMTE/NLCTBA MO NpHA. [Z2] on-
peleasieM YC/AOBHA 3KCN/JyaTaluHH PAacCYHTHBAEMOro NOKPHTHS — b.

4. KOHCTPYKUHSI PacCUHTHIBAEMOTO MNOKPHITHA (CM. PHC. 9) COCTOHT
H3 CJI0eB MaTepHaj 0B, TEMAOTEeXHHYECKHE MOKa3aTe/lH KOTOPHX Onpege-
JeHl no npua, [3] npu ycnoBHAX skcnayaTauHk B H npuseueHn
B Ta6a. A (HyMepauus c/0eB [aHa CO CTOPOHH MOMEILEHHs).

KpoBenbHHIA DYJNOHHHA KOBep COCTOHT H3 Tpex cJjoes pyGepouaa
(TonwunHa Kaxaoro cnaos pyGeponaa 1,5 MM, a COnpoTHBJAEHHEe Napo-
nponnuannio [,11 m?.u-Tlafmur no npua. [11], mos. 15) u Tpex caoes
GHTYMHOM MacTHKH (TOJIUHHOA NO 2 MM C CONPOTHBJEHHEM Naponpo-
HHuanuio mo 0,27 Mm?-u-Tla/mr no npua. [11], nos. 6). Takum oGpa-
30M, ofuWas TOMIMHHA YKa3aHHOrO pPyJOHHOTO KOBpa cOCTaBaser O3==

Nnacxecme BoamoxrHod

KoMdeHcayuu
S o
/ & S
-
© g
=

\ <
L

2 1

Lﬁ! Vd, 6'5

Puc. 9. Ceuenne HEBeHTHAHPYEMOTO NOKPHTHS KODOBHHKA AJA pacueTa
TpeGyeMOro CONpPOTHBJEHHA NaPONPOHHUAKHIO

] — menesobeTonHas nAHTa; 2 — YTENJAHTENb M3 JKECTKHX MHHePANOBATHHIX TJAHT
Ha CHHTETHYECKOM CBRayloilleM; J-— KpPoBeabHbLIfl pYJIOHHBLIA KOBep M3 Tpex Ca0eB
pyOeposaa Ha OHTYMHOA MacTHKE
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Ta6bauua A

1 n, mur/ Rp,
: MaTtepuaan e | 6, m A(,f'Té) (‘r'xaq) e
= Ila/ur

1 |XKeaeso6eron 25001 0,03 : 2,04 {0,030 1,00

2 [XKectkne MuHepanosaTHHe nJam-| 200 { 0,10 | 0,08 {0,488 | 0,205
TH Ha CHHTETHYECKOM CBA3YIO-

weMm

3 |Pynouunt koBep u3 Tpex caoes| 830 [0,0105{ 0,17 — | 414
pyGeponga Ha OGHTYMHOH MacTH-

Ke

Mpumenanue B Tabauue A npubefeHH cleAyiOlllde BeJHYUHEL
Yo — GJIOTHOCTb MaTepHana B CYXOM COCTOAHHH, KrfM% & — Toauuya
cJIof MaTepHasa, M; A -—pacueTHHA Ko3pHIHEHT TenJONpPOBOLHOCTH,
Br/(M-°C); p-—pacueTHH K0S(HIHEHT MapONPOHHIAEMOCTH, Mr/(M-
-4-T1a); Ry — CONpPOTHBJIEHHE NAPONPOHHUAHUIO CJOS MaTepHana, M2.y.
-Tla/mr; BHuncnennoe Aas cnoes | 1 2 no gopmyae [39], a ans caon
3 — no pannnm npua. [11].

=3-1,54+3:-2=10,5 mm=0,0105 M, a obmee ero COBPOTHBJEHHE na-
ponponnuanuio Ry=3-1,1143-0,27=4,14 m?-q-[Tafur.

5. To/WHHA YTENJHTENs H3 JKECTKHX MHHEPAJOBATHHX ILIHT, Of-
pelesieHHass B pe3yJbTaTe pacueta mo pasg. 2 raasu  CHull I1-3-79*
cocrasaser 8;=0,10 m.

Of6liee compoTHB/EHHe TeN/ONepesate mMOKPHITHA 1o ¢GopMynaM
{3] — [5] cocrasaser

Rl gl L 1 003 ol 0.0105

T T T Ter T 20 o0 T o

+ -2—;-= 1,48 m2-°C/Br,

tie a»=8,7 Brf(m?.°C) — ko3pHUHEHT TENIOOTAAYH BHYTPEHHER mO-
BEPXHOCTH MOKPHTHA, NPHHHMaeMHi B cOOTBeTcTBHH ¢ rjasofi CHull
N0 NPOEKTHPOBAHHIO MHBOTHOBOAYECKHX, NTHUEBOXYECKHX H 3BEPOBOA-
4ecKHX 3faHHA H coopykennfi; an=23 Bt/(M?.4.°C) — KoadHmHEHT
TENJIOOTAAYH HapyXHOA NOBEPXHOCTH NOKPHTHA, NPHHHMAEMHA N0
tabn. [6].

6. ITnockocTb BO3MOMKHOA KOHAEHCAIHH BOASIHHIX NapoB B MHOro-
cNOAHOA KOHCTPYKUHMH TOKPHTHA COBNAJAET € HAPYXHOA NOBEpXHO-
CTbIO yTenauTens (MeXAy yTeNJHTeNeM H DYJOHHHM KOBpOM).

Tepmuueckoe cOnpoTHBJEHHE CJOEB NOKPHTHA OT BHYTPEHHEA mno-
BEPXHOCTH A0 MJOCKOCTH BO3MOMHOA KOHACHCAUME COCTaBASET

TR =.-—6—l +—£"’-— 003 ol =1,26 mM2-°C/BrT,

ML h 2,04 + 0,08
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7. ConpoTHB/IEHHE MNapONPOHHUAHHIO 4aCTH NOKPHTHR MEXAY Ha-
PYXHOA NOBEPXHOCTBIO H MJOCKOCTHIO BO3MOXKHOA KOHAEHCAUHH PaBHO
CONIPOTHBJIEHHIO MAapONPOHHUAHHIO  PYJOHHOTO  KOBPa Ran=Rp.==
=4,14 w2-q-Tla/umr.

8. InoTHOCTb MaTepHana YBJAXKHAECMOTO CJIOA YTEIJIHTENA Yw ==
=y;=200 kr/M%; TONMHHA YBJAXHAEMOro CJOS paBHa TOAUHHE
yrenautenn 8w=~08;=0,]1 M; mpegesbHO AONMYCTHMOe NpHpailleHHE pac-
9eTHOrO MAacCOBOrO OTHOWEHHA BJAarg B MaTepHaje YBAAXKHAEMOro
CJ0A NN MHHEPAJOBATHHX MJHT NO Ta6a. [14] A wep=23%.

9. Ilo rnase CHuII no crpoHTenbHOR KJIHMATOJNOrHH H reodHauke
onpefiensieM CpeiHEMECAUHHE TEMNEpaTYPH HAPYKHOTO BO3Ayxa fip-w
H CPeAHeMeCiyHHe YNPYroCTH HapYXHOTO BO3AYXa ecp-u , Ma, ans ye-
qosuf r. JIMuTpoBa MOCKOBCKOH ofnacTH, pasjgenuB rofoBofl mepuoa Ha
TPH pacueTHHX MEPUOAA B COOTBETCTBHHM C yKasanuamMu mn. 6.1. rnasw
CHuIT 11-3-79*

3UMHHRA (t:p-u < —5°C);

BeCeHHe-OCeHHH R (—5°C<f:P-“ <5°C);

JIETHHRA (l:p-n >5°C).

YkasaHHHe NapaMeTpH HapyXHOro BO3AyXa npHeeieHH B Taba. B.

Ta6auwua B
CpeaHeMecsiunble CpenHue 3a pacueT-
napaMeTphl Hblft nepHon (ceaon)
PacueTHbhie ©
nepuoAH (ce- | Mecs- 2 =
) SOHB!) TroAa ¥ b B .
g | Necamen . ™ | 4 | 3 o
g - IO N B B I
= - N iy = 2 -
Y 2 3 4 5 6 7 8 ’ 10
1 [3umuni Xl (—80 | 360/ 10 75
(z2,=4 Mec) I1—-105{ 2901 10 75 {|—84 | 10 | 920
11 |—100(1 280 ] 10 75
HI |—5.1 350 | 10 75
9 |Becenne- v 34 580 | 10 75
oceHHHH X 3.8 690 | 10 75 1,6 | 10 | 920
(zo=3 mec) | XI |—26 450 | 10 75
3 (JlerHu# ViI10 860 | 16 75 )
(23=5 mec) V\I/ll 15,1 | 1240 30,1 75 '
17,5 | 1450 (22,3 75
VI | 156 | 1430 206 | 75 (| 139 |18.9 {1637
IX | 101 {1030]151 ] 75 |

Tam e npuBeneHbl pacueTHble NMapaMeTpsl BHYTPEHHero BO3AYXa
(to B @u) Ha KaXAb MecAll H OCPe/iHEHHHE 3a KaXAblH pacueTHbIf
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NIepHOJ TeMmepaTypu Hapy»XHOro tu‘ H BHYTPEHHero ta‘ BO3AyXxa,
a TaKXe yNpyrocth BOASHOIO Napa BHYTPEHHEero BO3AYXa e, , BHUHC-
JieHHas No cpeaHed TeMmeparype tn‘ H OTHOCHTEJILHOR  BJAaXKHOCTH Qp
IOAA Kaxaoro nepuoga c nomounio npui. (4) no dopuyne (26).

B Tta6n. B ana Mecsues JeTHero mepHoAa cpeiHeMecsyHas TeMme-
paTypa BHYTPEHHEro BO3iyXa f, mpuHaATa Ha 5°C Buille cpeiHeMecAY-
HOt TemnepaTypu f.P™ HapyXHOro BO3AyXa, a OTHOCHTENbHAs BJIAXK-
HOCTb BHYTPEHHEro BO3AyXa (@, NPHHATA DPaBHOR MaKCHMAaJbHO AoMmy-
CTHMOf [JIA JIETHEro nepHoja.

B. [TOPS11OK PACHETA

1. CpeaHeromoByl0 YMpyroctb napa BHYTPeHHEro BO34YyXa &€j, HC-
1noab3ys AaHHbe rp. 2 H 10 Ta6a. 2, onpejeiseM no ¢opmyne

1
ey = —1-2-(eBl z; + ey, 22 + e, Z;) =
1
= T2(920-4 + 920-3 4 1637-5) = 1219 Ila.
2. 3naueHus TemnepaTyp T; B MJOCKOCTH BO3MOXKHON KOHIEHCalHH,
COOTBETCTBYIOLIHE CPEAHECE30HHHM 3HAaYeHHAM TeMmMnepatyp BHYyTpeHHe-

ro ta‘ H HapyXHoro tH‘ po3ayxa (cM. Taba. B, rp. 8 u 9), onpeae-
Jset no dopmyae (15):

104-8,4
AAsl 3HMHEro NnepHoOAa 'n=10———+——l,38= —7,1°C;
1,48
10—1,5
AAS BeCeHHe-OCeHHero nepuoga Ty=10— ————],38=2,1°C;
189—13,9
IAR JNeTHEero nepHoaa 1:a=18,9—-—12-é—1,38=l4,3°c.

3. Tlo BHuYHCJEHHHM 3HaueHHAM TeMllepaTyp T; OnpeaeiaseM HAJA
KaXJ10ro mNepHOAA MAaKCHMAaJbHYIO YOpyrocTb BoasHoro napa Ej
B IJIOCKOCTH BO3MOXHOHA KOHAEHCALHH € NMOMOLILIO NMpHA. 4:

E, = 334 Ila; E; =711 Ma; E; = 1629 Ila.

4, CpesHIOI0 ynpyroctTb BONSIHOrO mapa E B MJOCKOCTH BO3MOX-
HOfl KOHAEHCALHH 332 rOROBOMA MNEpHOA 3KCNJAYaTallMH oONpeAenasieM no
¢opmysne [36], mpuHHMas AJHTEJALHOCTb COOTBETCTBYIOLIEro MepHoaa
no rp. 2 Ta6a. b

Ems(Bio+ Braat Euzy) = (3044471134

+1629.5) = 967 Ma.



5. CpeaHiolo ynpyrocTh BOASIHOrO Napa HAapPYXHOTO BO3AYXa ey 38
roOf0BOA MEepPHOA 3KCNJYaTallHH OnpefeisieM 1O AaHHWM rp. 5 Taba. B.

1
€x =—15(360+290+280+350+580+690+
+-4504-860+12404-1450+14304-1030) =751 [la.

6. TpeGyemoe compoTHB/IEHHe TapONPOHHIAHIIIO R,'{lp H3 YCJOBHA
HeJIONYCTHMOCTH HAaKOIJICHHS BJIalH B TOKPHITHH 3a TOJOBOIl MEpHOA
SKCIyaTauiH omnpejenseM no dopmyae [34]
(es — E)Rn.n (1219—967)4,14

E—es 967751

7. [IponoMKATEIbHOCTD MEPHOAA BJIArOHAKOMJEHHS 2o, CYT., MpH-
HHMaeMyi0 paBHOA NEpPHOAY C OTPHIATEJbHLIMH  CPeAHeMeCAUYHbHIMH
TeMepaTypaMH HapyXHOTO BO3ayxa (C HOAGPS MO MapT BKJIOWITeJb-
HO corsiacHo rp. 4 Ta6a. B), onpegensieM Kak CcyMMy CYTOK YKa3aH-
fHX Mecsnes

R;ll’ = =4,83 M2.u-Ila/mr.

2= 3031 +314-284-31=151 cyr.

Cpeanas TeMmepatypa Hapy:ioro BO3AyXa 3a STOT NEPHOA — Mo
JpanHeM rp. 4 Taba, B

tuo =—;‘(—26—8,0—10,5—-10,0-—5,1) = —T7,2°C.

CpeaHAs TeMnepaTypa, OTHOCHTEJbHAR BJAXKHOCTb H YNPYrocThb
. BOAMHOrO Mapa BHYTpeHHETO BO3]AyXa 3a 3TOT NePHOX Ils.0=10°C,
P»=75%, €as.0=920 Ia.

8. Cpennss TemnepaTypa B NJOCKOCTH BO3MOXHO/ KOHIEHCALHH

3a NCPHOA B.JAaroOHaKOMJEHHA
104-7,2
To =10— —————1,38= —6,0°C.
° 1,48
MaxkciManbHaf YUpYrocTb BOASHOTO Napa B DNJOCKOCTH BO3MOX-
HONl KOHJencCaUuH npH 3TOl TeMmepatype onpejesserca mno npua, 4
£,=368 Ila.
9. CpeaHIOI0 YNPYroctb BOAAHOrO Napa HAapYXHOrO BO3NYXa 34
nepuos € OTPHIATENLHHMH CPefAHEMeCAYHHIMH TeMnepaTypaMH NO JAaH.

uHM rp. 5 Taba. B
€no = -;—-(450+360+290+280+350) = 346 [la.

10. Tlo ¢dopmyne [37] onpeaensem Beamuuny 7
_ 24(E;—en.0)20 _ 2,4(368—346) 151 —1995.
Ru.x 4,14
11. Mo ¢opmysne [35] ompeneaseM TpeGyemoe COMPOTHRJIEHHE Na-
ponponuuanuio R TP M3 YCAOBHS  OrPANHYEHHS  HaKONJEHUA BAaru
2
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B TNOKPLITHH 3a TNECPHOA € OTpHUATEJbHHMH CpPeAHEeMeCAUBWMH TeMne-
paTypaMH HapyXKHOro BO3AyXa
m 2,4 zy(en.o—Eo) - 2,4-151 (920—368)
2 1000 yw 8w A wep + 1 1000-0,14-3+1925
=3,23 m?-u-Tla/wmr,
12. M3 nByx 3nauennit Tpe6GyeMOro CONPOTHBJEHHS NapoONpOHHUA-

HHIO MOKPLITHSA R,'{I" " R}I‘z’ (8 mpeaenax OT BHYTPeHHell NOBEPXHOCTA
A0 MJIOCKOCTH BO3MOXKION KOHACHCALWH) MPHHHMaeM GoJsbliee 3Haye-
Hise

R™, = R;rl) =4,83 M?.y-Tla/mr.

13. OnpeneasieM conpoTHBJeHHe MNAaPONPOHHULAHHIO Rp p CJ0EB TNO-
KPHTHS B MNpeAeJax OT BHYTPeHHeH NOBEDPXHOCTH A0 NJIOCKOCTH BO3-
MOXKHOil KOHHACHCALHH

Rus = Rn‘-l— Ry, =1,00+0,205=1,205 M2?.y-TITa/mr.

14, Tpe6yemoe cCOMpOTHBJAEHHe NapONpPOHHUAHKHIO AOMORHHTENLHOA
NapoH30NALUHY OnpefensieM no ¢opmyne
RP = RP—Ra s = 4,83—1,205=3,63 m?-u-TTa/mr.

nn

Takim obpazoM, aas obecneueHHss TpeGyeMOro CONPOTHBJECHHA Da-
PONPOHIILANKIO DPACCUHTLIBAEMOrO NOKPBITHA MEXKAY BHYTPEHHHM Xe-
J1e300CTOHHBLIM CJI0EM H YTENJHTeNeM HeoGXOAHMO YCTPONCTBO Hapon3o-
ARRHIL € COMPOTHBACHHEM NaponponHuanuio He menee 3,63 m2-u-1lafmr.

B KadecTBe napoH30O/AUMH B NAHHOM CJayuyae MOXKeT GOHITb HCIOJb-
30BaHa NMOJHITHJAEHOBAA MNJieHKa TOJIIHHOA 0,16 MM C CONMpOTHBJIGHHEM
naponponnuaniiie Ry=7,33 M>-u-Tla/Mr>3,63 m2-u-Tla/ur (cM. npua,
[1y).

MoXHO HCMOJL30BATH TaKKe B KayeCTBE MAapPOH3OAALUH TPH CJ/ION
pyGeponga ¢ Hakaefikoll AByx cJioeB Ha GHTYMHOA MacTHKe (CM. NpHJ.
[11]) ¢ ob6umM conpoTuBAEHHEM naponpoHkuannio Rp=3-1,114
+2.0,27=3,87 M?-u-Tla/mr>3,63 M2-y-Tla/mr.



Ipunoxenue 1

ONPEAENEHHE CONPOTHBJNEHHNA TENNONEPENAYE
HEOAHOPOAHLIX OrPAXKIAAIOUIUX KOHCTPYKUHNN
HA OCHOBE PACYETA TEMHNEPATYPHbBIX NOJIEA

OCHOBHBIE IOJIO)KEHUA

IIpr onpemeneHHH CONPOTHBJEHHA Temjonepegaye Rp HO  AAHHBIM
pacueta Ha IOBM crauHOHapHOrO ABYXMEDHOro TEMIIEPaTyPHOrO MOJIA
pasJHyaloT ABAa CJAyuas:

1. HccnepyeMas o6aacTb, BuieNeHHAas AJIA pacueTa TeMmlepatyp-
HOro moJis, npeicrasisier coGoit Bech (parMeHT orpaxjalouted Koucr-
PYKUHH, AJS KOTOPOrO HajIeXKHT ONipefie/IHTh BeaH4YHHY Ro.

2, Hccneayemas o6nacth, A3 KOTOPOH pacCYHTHIBaeTCA TeMmepas
TypHOe MoJsie, MeHblle MO pa3Mepy, yeM aHaNH3HPYeMHit dparMeHT or-
paxcnaoieit KOHCTPYKIHH.

B nepsoM cayuae uckoMas BeiudHHa Ry Buiuncasercd no gopmyae:

g —ta
Ro = ——E'Q——L, m2-°C/Br,

rae I Q —cyMMa TENNOBHX NMOTOKOB, MEPeceKalomux Mcciaexyemyio o6-
aacte, Br/M?, onpesenensas B pesysbTate pacueTa TEMNepaTypHOro
noasi; fg ¥ fyx — COOTBETCTBEHHO TEMNEPATYPa BHYTPEHHETO W HAPYXK-
Horo po3ayxa, °C; L ——nmpoTtamennocts, M, Hechenyemofi ofaact
(puc. 1). Bo sTopoMm cayuae R, onpeseasioT no dopMyae

—t
Ro = s = L, M2-°C/BT,
T Q +._tl:_£l'_. er
Rova

rae Lo — npoTAXKeHHOCTh, M, ORHOPOAHON HacTi ¢parmenrta orpamaa-
follefl KOHCTPYKUHH, OTCEYEHHOR OT HCC/IeAYeMOR 06AacTH B XOAe nojx-

T

t'_'—— % ——-

| N I
01 o
|
L

Pue, 1, Cxema ¢parmenrta or- Puc. 2. Cxema ¢parmenra or-

paxjaiouleid KOHCTPYKUHH, MmO.1-
HOCTHIO OTOGPAXKEHHOr0 B HCCJE-
ayemolt ofnacTi

paxpaioleii KOHCTPYKLUHH C Bb-
Je/eHHHMH YaCTAMH AJA pacue-
Ta BeAHUHHH Kp

! — necnenyeman obaacte; 2 — oano-
POAHWR YYaCTOK OrpaxAd4lOLIEH KOH-
CIPYKUHH
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rOTOBKH AaHHLIX K pacieTy TeMnepaTypHOro MOAA AJR SKOHOMHH Ma-
WHHHOTO BpeMenH (cM. pHc. 2); Ro,ra — CONPOTHBJAEHHE TEMiOnepena-
ye OZHOPOAHON orpaxpawoumefi KoHCTPyKuud, M2-°C/Br; npoune obo-
3HAUEHHA TPeXHHe,

Pacyer Ha IBM crausodapHbix
ABYXMEpPHBbIX TEMNepaTypHLIX noJei
HEOAHOPOAHKX OrPaXAaloWNX KOHCTPYKUMH

MaremaTuueckas dopMyaHpoBka pemaemoit 3axaun
H aJrOPHTM

3. Ilporpamma npeAHasHauyena AAs pacyeTa CTAUHOHADHBIX ABYX-
MepHHIX IJOCKHX M OCeCHMMETPHYHLIX TEMIEPaTyPHHX MOJed Orpax.
AaOWHX KOHCTPYKUHI 3JaiHA B CAYY3anX, KOTAA MOXKHO AONYCTHTD,

4970 TenJodH3HYECKie XapaK-

¥ TCPHCTHKH, INPHHHMaeMbe B
ts.ag | pacuer, HE 3aBHCAT OT HCKO-

@D 101 @ Are Mux Temneparyp. Paccunrn-
Ay | L ) BalOT MHOXECTBO  AHCKpeT-
“ ol ls g 44 HHX 3HaueHHfi TeMnepaTypu

Do | Ay2 "l B q[g]rq« B ABYXMepHOA aunnsoTpon-
1 D ‘} Ay g Hoit  Hceaenyemofi  obaactH
Ayt c! Ayg3 ™t (cM. puc. 3), cocrosiielr ua

g1’ t5.05 B YUaCTKOB ¢ Pa3NHUHBIMH KO-
sdduuHeHTaMy TeNAONPOROL-

0 %l@’Qz X HOCTH, NPX M3IBECTHLIX YCAO-

BHAX Tena0o6MeHa Ha TrpaHu-
Puc. 3. Ueptexx muccaepyemoR nax sroit o6nactu. Hckomue

o6GnacTtd, cocrosiled H3 geThpex anauenus Temmepatyp f; (X,
yYacTKOB (HOMepa B KPYXKax)

€ Pa3nMYHHMH 3HAYEHHAMH KO- Y) uan & (R, Z) onpenens-
sdhbHUHEHTOB TenNONPOBOAHOCTH, IoTCA MIyTEM pewielHs Mero-
HMerouled Ha ulecTd YYacCTKax DOM KOHEUHBIX pa3uoc1~eﬁ CHC-

rpasHny (Homepa B NPAMOYIrodb-

TeMK HddepeHHaNbHHX
HHKax) pa3fHuYHLC YCJIOBHA TeM- _ﬂ bepeni
n0o6Mena ypaBHEHHT B YaCTHHIX NPOH3-

BOAHHIX 9JUIHTHYECKOTO THMA,
AJ8 cJyyas IJIOCKOro TeMIepaTypPHOro mo.as* uMelouied BHA

d* %,
A:,i ox? +‘)~y,t ayz =0,

* [1J0ckHM TeMICPaTypHBIM MNOJIEM Ha3BAHO TaKoe MmoJe, B KOTO-
poM TeMmepaTypa u3mensiercs toasko no ocam OX u OY, a no ocu
OZ ocractca nensmennoil. OcecHMMETPHYUHHM TEMNEPAaTYPHHM ROJACM
11a3palo MoJje, B KOTOPOM TEMIEpaTypa H3MEHAETCH TOAbKO N0 pa-
aAnnyca R u no ocn OZ ¥ ye u3MeHsieTCst MPH NOBOPOTE MJIOCKOCTH  BOK-
pyr stoit och.
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H 3238 cayuasi OCeCHMMETPHYHOro nons

1 g at; at;

;A ar( r 0r)+1"' oz? =0,
rae (=1, 2,..., 2l; 2zl —uicao yuacTkoB HccjeayeMol  obaactu
C Pa3JHYNLIMH  KOIPOHUHEHTAMH , TEMJONPOBOAHOCTH  (Ax,y B Ay MR
Ari M Agyg).

4, Hccaepyemas o6aacTh A04KH3 OHTb OrpPauiucHAa MHOrOYronb-
HBKOM, CTOPOHL KOTOPOTrO NapaijesibHi OCAM KOOpAHHAT, BHYTpM nc-
creayeMoll o6sacTH JAONYCKalOTCA OTBEPCTHA. YuacTKH IParHL HccJe-
ayemoit o6aacTH (HAM TPaHHUW pasfena MeXAY YuacTKaMu 06Jaacti),
HaKJonennbie N0 OTHOWEHHIO K OCAM KOOPAHHAT, YUMTHBAIOTCH XKaK
YYacTKH €O CTYNEHYaTO/i noBepxXHOCTbIO, ABH3OTpONHA KO3(HUNENTOB
TENJONPOROAHOCTH OTAGABHLIX  YM3acTKOBP  YuYHTHIBaeTca  3ajauieMm
hx.i#’»y,i.

5, Ha rpannumax pasgena y4acTKOB HecaepayeMol o064acTH npo-
TpaMMa npelycMaTPHBAET B Cayuae NJIOCKOIO TEMIEPATYPHOrO noa#
BHNOJHEHHE YCAOBHA:

dt;

- =7~=. i

ox
€CaH rpannna paszena napaiiensna ocn OY n

ti=1t; B Ay, i"a‘ﬁ";ly, j"ai‘—,
dy dy
ecan rpaniua pasftena napaaieasua ocn OX

B cayuae ocecnMMETPHYHOrO TEeMNEPATYPHOrO MNOJA STH YCIOBHA
BMeIOT TaKoll e Bnld (X caepyeT 3aMennTb Ha 7, a y Ha 2).

Ha rpannue Hecaeayemoll 06/acTH MOXKHO 3a1aBaTh:

1) Temuepatypy fo,x; 2) BeaHYHUY TENJOBOro MOTOKa NGOG Hanpas-
JCHNI0 HOPMAJAH K STOH TPAHHUE Gux; 3) TEMNEPaTypy OKpyxaiomeh
cpeant fo,x K KO3QQHLUHEHT TeNJOOTA3YH MOBEPXHOCTH Uy, T. €. YCJIO-
BHA:

at,
ox

ti=1tj H Ax, ¢

ti=ton;
at;
—— A an = qu.n;
oty

A

an + ax(fi —{ton) =0,
rae k=1, 2,...,Zy; Zy~—uHCNO YYacCTKOB rpauiil o6aacTd, f1a Ko-
TOPHX 33AAOTCA YKA3aHHHE TIPaHHuHLle YCHAOBHA; @y ~— KOS(pGuuUICHT
TeNNO0TAa% NOBEPXHOCTH R-TO yyaCcTKa IpaHRUH.

KoanuectBo yuacTkoB HccaeayeMoit o6aactd ¢ passHuHBIME KO9(-
¢HuUMEHTAMH NMPAKTHYECKH HE OTPaHHYeHO,
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6. B ocuosy a/iropHTMa DELICHHS 3aJA9K MONOMKEH METOR SKBHBA-
JIEHTHHX uenef, KOTOpufA mnpejcramiser coGofi PasHOBHAHOCTb METOAA
KOHeUHLIX pasHoctedi. Mccnenyemyio o6aacts pa3busalor Ha GAOKH Ma-
Joro pasmepa {(ux Moxer O6uTb A0 ‘6000) M DepeXOXAT OT aHa/H3a
CPeabl C HENPePLIBHEIMH CBONCTBAMH K PaCCMOTPEHHIO IENMM H3 TePMH-
YECKHX COTPOTHBJCHHHA, COSJHHSIOIINX NEHTPH ONOKOB (puc. 4 u 5).
Henonbays Meron auanoruli, cxemMy TepMHYECKOfi LEMH 3aMEHSIOT Cxe-
MOHl SKBHBAJIGHTHOH 9JEKTPHYECKOR HenH MOCTOSHHONO TOKAa € MCTOY-
HHKaMH, MMHTHPYIOWIXMH B3aHMOJXEACTBHEe HCCAeAyeMOR ofjacTH ¢ OK-

Puc. 4. Tlpumep pacunemesus Puc. 5. DKBHBANEHTHaA 9Jek-
HCClenyeMOH oO0JacTH Ha 9Je-  TPHuecKass Lenb CTafHOHAPHOro
MeHTapHHe GJOKH: ToJIst

O —ToukH B cepeauHax  GJOKOB;

X — TOUKR B cepeAHHax rpaHex OJ0-

KOB, DPAacCNOMNOXEHHLIX ¥ TIpaHuy ©006-
NnacTH

pyxawomelt cpesoit. Pacuer TemmepaTypHOro noJas nocae TakoR 3a-
MEHBl CBOAHTCH K pacdeTy Ha DBM asKBHBaACHTHOR 3JCKTPHYECKOH Ie-
0H, B NpoUecce KOTOPOro BHIYHCAAITCA KOS(DQHUUEHTH MATPHUH NOpo-
BOAHMOCTENl HeNMH M BEAHYHHW NHTAIONIHX UNeNb TOKOB, a 3aTeM pe-
IIaeTCA CHCTEMa MHHEeRHBIX anreGpaHYecKHX YPaBHEHHE, ONHCHBAIOLUX
SHaueHHs TOTEHNHAJOB B y3nax uend. McKkoMmble 3HaueHHs TeMIepatyp
ONpEAEJAIOTCA B leHTpax O6JOKOB NpHHATON pa36uBkH, PeleHne cH-
CTeMbl ypaBHEHHHA OCYMIECTBAAIOT METOZOM HOCJeJOBATE]BHOTO HCKAIO-
9eHHsT HEeH3BeCTHHX, MOSTOMY moJydaeMhle PesyJabTaTH ABJAATCA TOU-
HBIMH, H Ha3HaYaTb BeJHUHHY AONYCTHMOH HeBSI3KH NPH pacuyeTax He
Tpebyerca. Tak KaK pacueT USNH BEAYT NO CXeMe, a HE Ha MOJIeH,
TO MacITabuble COOTHOIUIGHHA MOXHO 33AaBaTbhb PAaBHbIMH EAHHHILE.

@uaydeckdil CMHCA Kamxjoro u3 ypaBHeHHH (nampumep i-ro) cH-
CTEeMH, OMNMCHIBAIOWINX pacnpefesieHHe NOTEHNHAJOB B SKBHBaJNEHTHOR
1leNH, Npoct — 3T0 6ajaBC TOKOB, NPHTEKAIOWIBX B y3en i:
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12‘. Un Yi;u-— Ui ltv-a Yi,x = 0,
K=1 k=1

rae u;-— NOTEHUHAJ pacCcMaTpHBAEMOro yana i; Up — NOTEHUHAJIN Y3
JI0OB, MPHCOCAHHEHHHX K pacCMaTpHBacMOMY NOCPeACTBOM NPOBOJAHMO-
creft Yin, | — KoNHYecTBO Yy3/10B, NPHCOCAHHEHHHX K pacCMaTpHBaeMo-
My.

7. npoBO}lHMOCTH 9KBHBAJICHTHOR LENH PACCUHTLIBAIOTCA 0O He-
C/OXHbIM (popmynau. Huxe NPpHBEJIEHH ¢0pMy.ﬂH pacuyeTa COnpoTHB-

neHuf  Beauyni, oBpaTHHX npoBoAHMOCTAM (4im=1/Rix). Takaz

y ¥
R.f,d
SR \\\ 6 P fba
o | o FRBN AN
N <
7 NN 4
.| B P%"S? gl S
/IR R <
(7 A2 / f
S \ ..
° o o = =
X
AXy Ay Axg J
- B et S

Prc. 6. Cxema ¢parMenta 3KBHBAJEHTHOM UCHH AJs NJOCKOr0 TeMne-
patypHoro mnoJs

3aMeHa NpoH3BelCHa /8 yAao6GCTBa BH3YaJIbHOTO KOHTPOJS 3THX (op-
MyJ1,

B cayyae naockoro temmepatypHoro noJs (cM. pHc. 6) conpoTB-
J€HNs, COeRHHAIOIIHE BHYTPeHHHe Y3.1M, Onpeacaalorcs no gopmynam:

A Xy A X9
RY =
1-2 2A Yo Ax, 1 + 2Ay2h-:c,2
A th A Yo

RY = ,
3 2A x4 }v”' 3 27 x3 }.y. 4

CONPOTHBJEHH, BOCIPOH3BOAfAILHE OTBOA TeAAa K3 G6.10KOB, Pacnoso.
XeBHHX BO/H3H rPaHHUL — N0 (GopMyIaM:

x A Xs 1
= +
8-a 7" 24 Yaks, s Aysa
R” — A Y3 1
s—a 2'AXQAy,5 Axgu

71



B cayyae ocecHMMETPHYHOro TeMnepaTypHOTO HOJA COOTBETCTBY-
wiue GopMyan HMeT BHA (CM. pHC. 7):

T8 |
i

Puc, 7. Cxema ¢parmedTa SKBHBAJCHTHOM HENH AR OCCCHMMETPHYHOrO
TeMnepaTypHOro MOJA

1~2 Azahey rs Azghr, 2 f.
2 Az A2

= +
4T 0% —r%) Ay 2(r% %) Ay
r 1 | rs 1

= n-— .
T6-a Azyhr,s rr * rsAza '

z - A 23 + 1
T8 T o (rtg—r%) sy (rPs—ra)a

Ips pacuere npumATO, uTO BO BCeX GJOKaX, KDOME Jexawuiero aa

OCH, Y3€/ SKBHBAJNEHTHON WENH DACTIONOMEH Ha CEPEAHHE uLMPHHM

1 — 1
6.l0ka No ocH or, T. e., 4TO =y (re+rz) u ’7"“-2‘(’2+r¢). B 6ao-

2
Ke, JexalleM Yy OocH 02, r|=—3-r2.
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8. Tennomnle NOTOKH, IrepeCeKaioliHe TPaHH SJAEMEHTapPHHX OJ0OKOB,
NOACYHTLIBAIOTCA NO (opMyJie
Als,x
Re,x'
rae Al;x — pa3sHOCTb TeMNepaTyp Ha CONPOTHBJEHHH Rim; §ix — TN
JIOBOH# NOTOK uepe3 rpanp 6J0Ka.

PasmepiiocTb BLYHCIEHHWX TakHM OCpa3oM  TeNJOBHX MOTOKOB
6yner Bt/m pas naockoft 3ajaun u BT nam ocecHMMeTpHUHOR, TaK
Kak DNOCKaA 3akaya PacCUHTHBAETCA AMA cJA0A TOJLHHOA 1 M B Ha-
NpaBJeHHH, NepNeHAHKYaspHOM nJjockoctH nota XOY, a ocecumMer-
pHYHasi — A CEeKTOpa C YrJIOM B | pajHaH.

9. IlporpaMma HOACYHTHIBAET 3HaueHHA TENJOBLIX NMOTOKOB, mepece-
KAWHX BCe rpaHu GJOKOB, COBNALAOIMX C FPaHHUAMH HCCJHERYEMOR
oGaacrh. [Ipn 3TOM OTAENbHO MOACYHTHIBAETCA CyMMa BXOASIIHX B HC-
cleiyeMyio ofaacTs TennaoBux norokos (I Q) M cymMMa NOTOKOB, Bhi-
xoaamnx H3 Hee (X Q:), a 3aTeM BHYHCAsseTCS pas3HocTh (AYX Q=
=3I @, — I Q;) — aeGasaHc TeNJIOBOrO NMOTOKA HccaAeayeMofi obaacth.
Bce T4 TpH BeJHYMHH HMEIOT Ty K€ Pa3MepHOCTb, UTO H BCJIMUHHL
qix. Beanunna AZ Q Hcmosb3yeTcss AAM KOHTPOJS TNPaBHJABHOCTH pe-
IeKHA 3ajauy,

3HaunteqbHas pasnocte AZ Q (nopsaka 30—509% mo oTHowennio
K OQHOM H3 COCTaB/IAIOWIHX) YKAa3WBAaeT Ha OWHGKY B HCXOAHHX [aHe
aux. [Ipn HasHunu B Hceaeayemoil 06aacTH  GOJIBIIOTO  KOJHYECTBA
NIOCKHX 3JieMeHTOB OJIOKOB (T. €. 6JIOKOB C GOJIbLIHM OTHOIIEHHEM AJH-
HH K BbiCOTE) Pa3HOCTb CYMM BXOASILIHX M BHXOASWMHX TEMJIOBHIX MOTO-
KOB MOXeT coctaBasnTbh nopsaka 0,005%, o6unyHo 3Hauenne AZQ He npe-
suiwaet 0,0001%.

10. B cayuae, korpa Hccneayemas o6nacTbh mnojaBepraetrcs Bo3ged-
CTBHIO BCEr0 JHWDb ABYX [PaHHUHLIX TeMNEpPaTyp — HapyXHOTro (fu) H
BHYTpeHsero (fa) BO3AYXa, CyMMa BXOASINWX MAM BHXOAIUX Temjio-
BbIX NOTOKOB HCMOJB3YETCA A/l pacieTa TEePMHUYECKOrO COMPOTHBJEHHA
HceseayeMoR o6aacTiH no opmyae

qi, u =

tp — Iy Mz-"C/B'r (ana naockoi 3anauH)
Ra.o = . °C/BT (a5 OCECHMMETPHUHOM 3aAayuH)

ZQ

TemnepatypHoe noje (MJAR TeMnepaTypH B HEKOTODHX TOYKaXx),
NnoJyueHHoe B CAyuae BO3JAEACTBHA TOJbLKO TeMneparyp fc.x H fc.», yCe
JIOBHO Ha3biBa€MbIX «CTapoi» HapyXHOA H «cTapofi» BHyTpeHHeH Tem-
flepaTypamMy, MOXHO N€pecynTaTb no ¢opMynaMm, NPHBEAEHHHM B
n. 39—40 HacTosLLero NMPUJOXKEHHA, B 110Jie, BH3BaHHOE APYrofi, «<HOBOM»
napoft rpaHHYHHX TEMNepatyp.

IpunATLIA aJArOpHTM pacueTa HE COAEPIKHT pPa3MEPHHIX MHOXH-
reseff. IloaToMy HcxonHble JaHHHeE MOXHO MpHHHMAaThb B pacyeTax,
BLipaXieHHHe B JIOGOA cHCTEME.
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TpeGoBaHHs K OpraHH3aLHH
Ha MailliHe NPOrpaMMHOro oGecneyeHus
H K HAJIHYHIO PeCypPCcOB NaMsiTH

TpeGoBaHUA K OpraHH3auHu
Ha MAaWHHE NPOrpaMMHOro obecrneyeHus

11. Idaa sxaouennsa mnporpammul CTI1 B cocras mnporpammuoro
obecnevennss na IDBM M-4030 HeoGxoaHMO nNpoOBEpHTL Ha/jHuHe Ha
MaluHe:

onepaunonnot cucremn JOC-2 ACBT moGofi Bepcuu, sKJIi0uaio-
wefi TPaHCAATOP C CHMBOAHUYECKOro a3nika Anroa-60;

MHHHMaAbHOIO KOMMNJieKTa o6opynosaiua M-4030, sksouaroulero
onepaTHBHylo namats 128 K6afit m aBa auckosoia no 7,5 M6Gaiir;

paGouero ¢aitna SYSWK1 Ha auckax, pasmepoM He MeHee 15 uH-
JIHHAPOB, @ NPH OTCYTCTBHH 3TOro ¢afiia — nmpejycMOTpeThL ero;

KpPOMe TOro, JOMOJHHTE/NBHO cJelyeT NPEeAYCMOTPeTh ORUH pPaGounft
¢dafia ALGOO7, paamepom He MeHee 60 UHIMHIPOB.

Qafan SYSWK1 1 ALGOO7 keaaTeNbHO Pa3sMeCTHTh HA Pa3Hbix
JAHCKOBOJaX AJA YyMeHblleHHA M3HOCa 0GOPYROBaHHS.

IlporpaMMy pekoMeHAyeTCst NPOTPAHCIHPOBATb OAHH pa3 M 3a-
nucath (C-6u6aHOTEKy), ¢ TeM, 4TOGW NpH IIPOBEAEHHH pacyeTOB He
BBOANITL €e C KAapT, a JHlWb Bh3BaTh H3 C-OGnOIAHOTCKH.

12. Ha MawnHe ¢ MHHHMaJLHBIM KOMILJICKTOM 06OpYyAOBaHHA BO3-
MOXHO pelaTh 3aJa4YH TOJbKO B OJHONPOrpaMMHOM peXHMe paGOTH.
IMpx HaJHuKKM pacWHPEHHOTO KoMIlJICKTa o0GOpyaoBaHHA  (Hanpumep,
ornepaTiBHas namAath 256 KGailt u Tpu aickosogaa mno 7,5 MOair)
nenecoo6pasHo paGoTaTb B ABYXNPOTPaMMHOM peXHMe CO CHYyJOM, 06-
paGaThiBas KOMMJEKTH HMCXOAHLIX AalHbiX, BApHAHT 3a BapHAHTOM,
npeiBapHTesbHO 3ANHCAHHLIX HA MArHHTHYIO JIEHTY B KapTouHom ¢op-
mate Ges MetkH. [lepsoft kaproii Bapuanta 3anucwpaerca: // — CFILE
«HOMEp BapHaHTa», 3aTeM BECb KOMILJICKT HCXOZHHX AAHHHX C KOHLOM
dafina (/*). Has BHNONHEHHS TPOrpaMMH DNPH TAKOR OprauusalHH
paGoT Ha CHCTeMHOM JHCKe JOJIKeH OWTb 3amHCaH KaTaNOTH3HPOBAH-
HHf MOHHTOPHEIT CEaHC € COOTBETCTBYIOUIEM Ha3HauyeHHeM YCTPORACTB.
IToT ceanc BLI3LIBAETCA K MAEHCTBHIO KoMaHAofi omnepatopa KUN
STP/N-«nomep Bapuantar. C nowmoulslo ynpaBjsiomel  KapTel
//-DATA — «nomep BapuaHTa»  ocyuiecTsaseTcs NO3HUHOHHPOBAHHE
tdafina Ha JeHTe H 3aTeM uTeHHe KOMNJEKTAa HCXOAHHX faHHHX. llo
3alHCH HA MArHHTHYIO JIGHTY KOMIJIEKT HCXOAHHX  JaHHHX AOJMKeH
6HTbL npoBepeH cneuHaibHofi nposepouHofi mporpamMon (cM. m. 33 Ha-
cTosUero npunoenusn), Bo BpeMs paboTu NpOrpaMMH OCHOBHWE 9Ta-
1 MPOXOMJICHHA pacueTa NevaTaloTed B BHAE COOGIIEHHA onepaTtopy
Ha RyAbTOBOH mnewatalowed MawHnike, COOGLIEHHA O HOPMAJbHOM HJH
HCHODMAJAbHOM 3aBepllelind paGOTH NporpaMMu nevyaraiorca Ha AUILY,
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13, INporpamma HanucaHa Ha s3mke Aarox-60 ana IBM M-4030
€ HCnoab3oBaHieM BHeliHedl naMaTtd Ha Auckax. Ilpy 900 u  Go-
Jee pacueTHBIX TOYEK 3ajauyd CJAeAyeT pellaTbh B pexHMe ABOHHOM TOY-
HOCTH,

Pa3mep pewaeMoit 3ajaud 3aBHCHT OT JOCTYNHOR NAaMATH Ha [H-
cxe, Ilpn Hcnonb30BaHHH MNOJIOBHHB 06beMa HAKONHTENASA Ha MAarHHT-
HoM aucke EC-5052 HccneayeMyio o6nacTb MOXKHO pacuJeHATb Ha
5000—6000 6nokoB. BoJsee ToyHOe onpenesieHHe pecypcoB NMaMfiTH NpH-
BeJeHO B CJeAYIOLIeM pasgene.

Bpems cuera 3agaun xoue6ieTcs B 3aBHCHMOCTH OT YHMCJA ywacT-
KOB Hcc/leflyeMod 00JacTH H KOJHYeCTBAa GJOKOB, Ha KOTOpHE pacuje-
HeHa HccaeayeMmas obaacte. Has 3amaun Ha 1000 pacyeTHHX Touek
OHa cocTaBJsieT 18 MHH.

Pa3paGoran BapHaHT TPOrpaMMbl, Takxke Ha Adaroxe, Anaa IBM
M-222 ¢ Hcnonb3oBaHHEM BHEIIHed NaMATH Ha MAarHUTHHX JeHTax.
INopsagok NOArOTOBKH HCXOAHHX AaHHHIX K 3TOMY BapHaHTY NporpaM-
MBl Takol xe, uto H Aas M.4030. Pasmep pewaemofi sagaun orpa-
HHueH 4000 6soxamH, YHcao GJAOKOB Ppa3GuUBKH NO OCH Oy He MOJIKHO
npesniwath 40. Takxe paspaGoran BapHaHT nporpaMMnl Ha DopTpane
aas OBM cepun EC (MO®AIT wndp 1-183-H).

Onpenenenue noTpeGHOCTH
pecypcoB NaMaTH, HeoGXOAUMBIX
AJiSl pelieHHs NMOCTaBJeHHOH 3ajaun

14. TlporpamMe He06X0AHMO BBIAENATb MHHHManabHo 106 KG6air
onepaTHBHOA naMsTH. JTOro o0beMa KOCTATOUHO AMS pelieHHS GOJbe
IHHCTBA 3ajday. B peaknx cayyasx, npH GOJLIIOM KOJHYECTBE YuacT-
KOB HcclefyeMoH 00JacTH M pas3iHYHBIX  KO3(}IUHEHTaX TemJornpo-
BOJHOCTH cJeayer Bugenstb 150 KGafit onepaTHBHOM maMsaTH.

HeoGxoaumuiii paamep paGouero dafina ALGO007 —yncno popo-
JeK Ha JHCKe — r CJelyeT QNpefesHTb Mo rpaduky, NpPHBEAEHHOMY Ha
pHC. 8, HCXOQA H3 CJedyIOLIHX napaMeTpoB 3ajayd: L — uHea0 HH-
TeppaJoB pasbusku no ocu OX, N — 1o ke, no ocu OY, M=L/N, W —
YHCIO 3JeMeHTapEHX OGJIOKOB, Ha KOTOpHe pacuJjeleHa HcclenyeMas
o6aactb, Ilpoueaypa onpenesieHHs BeJAHUHHB 7 cAeayiomias: NMOACUHTAB
BeqHUHHY M, HaxoAAT chnpaBa OT rpadMKOB LIKaldy C COOTBETCTBYIO-
welt nomeTko# 1:M, Ha Helt OTMeYalOT TOYKY, COOTBETCTBYIOLUYIO 3a-
nanHoit BennyuHe W, M3 3Toft ToukM nNpOBOASIT NpAMYlo, napajenb-
Hylo ocH abcuuce, 4O nepeceyeHHs ¢ KPHBOH, HMeiouwlel nmomerky 1:M
(xak H na wKane W), ONycTHB M3 TOYKH NepeceueHHs NepleHAHKYJAp
Ha KaJy N, OTCYHTHBAIOT Ha Hell HCKOMOE KOJIHYECTBO ROpOXKEK; pas-
neqHs ero Ha 10, noJay4alT YHC/IO LHJAHHAPOB, HeoOXoanmoe B (Qafe
ALGO007 aus peweHust mocraBjeHHORt 3agauy. Ha rpaguke, npusegeH-
HOM Ha pHC. 8, HaHECEHO JHIUL TPH MWwKajan W M TpPH COOTBETCTBYIO-
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IuHe WM KpHBbie ¢ nmoMeTKaMH 1:M, mosToMy B cayuasx 3uaveHuft M,
HE COBMAfAOMIHX C NpelyCMOTPelHbIMH Ha IiKale W KPHBHIX, omnpere-
JCHHE BEJMHIUHK n 6GygeT NPUGAHIKEHHHIM H OKOHUATeJIbHOE 3HaueHHe
n cnenyer anHHMaTb C HEKOTOPHIM 3anacoMm.
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Puac. 8. Ipadux 3asucHMOCTH pasmepa pewaeMofl 3agaay OT vHCAR
JIOPOKEK Ha MarHuTHOM RHCKe

B cayvae HanuuHs MHHHMAJIBHOTO KOMIJIEKT2 OGODPYAOBaHHS MOX-
HO BHAeAHTb AdA ¢afina ALGO07 60 umannapos. droro obbema ao-
CTaTOYHO AMA pelledHss OONMBLWIMHCTBA 3ajay cpeduelt choxHocTH. B
c/iyuae pacCUWIHPeHHOro KOMIJIeKTa (Tpu M GoJsiee aHCKos no 7,5 Moaiit)
pexoMenayetca BeiaedaTh 100—150 unanuapos).

MoaroToBKa 3ana4H K peuieHHI0

15. Jaa pacuera CTauHOHApHOTO JBYXMEpHOTO TeMmeparypHOro
noas B HEOAHOPOAHOR OrPaXKAAOWeEHd KOHCTPYKLUHH HeoOXOAHMO Mpea-
BapHTEJbHO:

COCTaBHTL CXCMy pacyeTa, T. €. HauepTHTb B HEKOTOPOM MacmTabe
aHaJM3upyeMblit parMeHT orpaxjaloule KOHCTPYKUHH, HaHCCTH Ha
yepTex IpaHilbl 067acTH HccaepoBanHA, ocH  Koopausat (XOY uau
ROZ), yKa3aTb yyacTKH ¢ pasJHYHHMH KO>PQHUHEHTAMH TenJioupoBOA-
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HOCTH H YCJOBHA TeilooOMena M3 rpaHHLax, NPOCTaBHTh Bce HEOOXO-
AHMbIE pa3MepHl;

pacuiienuTh 06JaCTL RCCJAEAOBAaHHA Ha 3JEMEHTapHHe OJIOKH, BLi-
Aensist OTAC/bHO YYacTKH OO6GJacTH € pasJHuHbIMH KO3 (PHUHEHTaMH
TCHJIONPOBOAHOCTH, BHYEPTUTD B MacmiTa6e o6GaacTe HCCACKOBAHHHA,
pacuieHenHyi0 Ha OJIOKH; NpPOCTaBHTb pa3Mephl BCeX NPHHATHIX 6J10-
KOB;

BHIUEPTHTb OOJACTB HCC/ICAOBAaHHA B YCJOBHOI CHCTEMe KOOPANHAT
X'0OY’ (upu s10M Bce GJOKH BHUEDUHBAIOTCSH OAHOIQ H TOTO XKe pa3Me-
Pa), MPOCTaBHTb KOOPAMHATH BepIUHH MNOJHIOHOB, OrpaHHYABAWOIIHX
YYacCTKH ¢ pAa3AH4YHHIMH KO3(pdHiHEeHTaMH TenNONPOBOAHOCTH, H KOOp-
JHHATHl BePUIHH MHOTOYTOJbHHKOB, 06pasylollHX TpaHHUM HCClenye-
Moft o6nacTy;

COCTABHTb KOMIIIEKT YHCJIEHHBIX 3HageHHH HCXOAHBIX MaHHLIX
8 CTpPOro 3ajalHOM NOCJeROBaTeNbHOCTH MO/Ab3YAChb yepTexkaMd nn, 6
H B, H PDYKOBOACTBYSCh YKas3aHusIMH nn. 21—32 Hacrosuero Pykosoa-
CTBa, BHECTH 3TH AaHHHWE B CTaHAapTHHe O6JaHKH AaA HaOHBKH nep-
<dokapt. B cootBeTcTBHE ¢ yKkazaHuaAMH mn. 11-—13 HacToAllero mpi-
JIOKKeHHA OfpejJe/iHTh NOTPeGHOCTL MALIHHBI B pecypcax, HeoGXOAHMBIX
ANS peuienHss noCTaBjenHofi 3ajayH, YCTAaHOBHTb HajHuMe Ha MallHHE
#eoGXOAUMLIX PeCypcoB;

NPOM3BECTH HAGHBKY MCXOAHHIX ABHHHX Ha NCPPOKAPTH H IO
XKHTb HX B IPaBHJbLHOMA NOCJEN0BATCIBHOCTH;

NPOUYCTHTE HA MallHHe TOArOTOBJCHHWE mnepdokapTel € npose.
POuHO/ NporpaMMoft;

B CAyyae yKa3aHusl NpoOBepoulofi mporpaMMH Ha HaJHuHe B MNOA-
COTOBJICHHOM KOMILJIEKTe OWHOOK, HX c/eAyeT HafTH, yCTPaHHUTb H 3a-
MEHHTb COOTBETCTBYIOILHE KapTH.

Komnaekt paHimX, He cojepXaiuuii OWHOOK, 3amucuiBactcss one-
PaTopoM Ha MArHHTHYIO JeHTY H BbI3LIBAeTCA Ha CHCT B HOPsAKE oue-
penH.

He pexkoMenayercss kakoe-1HGO coBMelieHile TPeX uepTexcdt, mepe-
QuC/CHHBIX TaK KaK 3TO YBeJNHYHBAET UHC/IO OWIMGOK B KOMHOJEKTe HCe
XOAHHX A3HHbIX,

16. O6nactp HCCNeQOBAHHA C/efyeT Pa3MECTHTb MOJHOCTBIO B nep-
BOM ueTBepPTH CHCTeMH KOOPAHHAT H TaKHM 00pa3oM, 4TOOL YacTb ce
TpaHHL COBNAJ1IAa C OCAMH Koopauuart (puc. 9, @), KpoMe 3TOro, Hc-
crepyeMan o6nacTb Ao/KHa GhITh pacnojioxkeHa B KOOPAHHATHOA IJ10-
CKOCTH TakK, uTOGH ee Gosbuminii pa3mep okasaacs no ocu OX, a ue ma-
oGopot (puc. 9, 2). IIpn 3TOM CyIICCTBEHHO JKOHOMHTCS BpeMs, le-
obxoaumoe A pewenus 3afaud. Ecan o6racTb MCCNEN0BaHHN COCTOHT
#H3 HECKOJbKHX uacTefl ¢ pasaH4HLIMH KO3(dHUHEHTaAMH TensonpoBoA-
HOCTH, TO KaXAMH TaKOM yyacTOK CJeAYeT BHACAHTb OTAEJbHO. IJTH
yyacTKM He MOryT ObTb MHOrOCBA3HLIMH, T. €. BHYTPH HHX He fony-
CKaloTCAl OTBEPCTHA, Y4acTok ¢ oTBepcTHeM (pHc. 9, @) pasbupaior Ha
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Puc. 9. PacnonoxeHHe geprexa HccjenyeMofi 06/1aCTH NO OTHOILEHHIO
K OCAM KOOPAHHAT H MapKHPOBKA CXeMH

a — pacnoJioXKeHHe deprexa HccaenyeMofi o6sacTH no  OTHOIUEHHIO K OCAM KO-

opAnHat;, 6 — cxema, MOACHAIONlass MNOPSAOK ydeTa SajaHHLIX TPAaHHYHLIX Y-

JOBHft MO SaMKHYTOMY KOHTYpPY; 8 — CXeMa, NOSICHAIOWLas MNOPAAOK Yuera pas-

RejeRHbIX YMACTKOB ¢ OAHMHAaKOBhIM KO3 (HUHEHTOM TenJONPOBOJHOCTH; & —

UDHMEp DPAaBHABHOFO PpacHONOMEHHA HCCAleAyeMoft o06JacCTH MO OTHOMEHHIO
X DCAM EKOOPRHHAT B cayvae, Xxorga LN

JONOJHHTe/bHLIE YYacTKH, Hanpumep, Ha asa (pHc. 9, 6). YuacTku c
OXHHAaKOBLIMH KOB(bQ)HuHEHTaMH TENJONPOBOAHOCTH B PpPa3HLHIX MeCTax
0o6NacTH MpeiCTaBJAIOTCA CaMOCTOSITeNbHO (HAnNpHMep, YYacTKH 1 H
3 Ha pHc, 9, 6 cheayer ydecTb CAMOCTOATENLHO, XOTA OHHR HMeIOT
OoAHHaKOBHE KO3h¢pHIHEHTH TemJoNnpPOBOLHOCTH).

17. Hccneayemyio 0o6aacTh pa36uBaliOT Ha MPSAMOYroJbHHE GJIOKH
B3aHMHO NEPNeHAHKYJAAPHBIMH JHHHAMH, napalJieJlbHMH ocM  KOODJH-
Hat, Pasbuska Ha GJOKH MOXKeT GHIThb HepaBHOMepHOfl, HO 0o6s3aTelb-
HO CKBO3HOM, T. €. He RONYCKaeTCsi OObeAHHEHHe IBYX PRAOB OJIOKOB
B ofHH. JIHHMH pPa3GHBKH JOJXKHH NPOXOAHTL MO TPaHHLUAM YYacTKOB
C DaaJMuHbIMH KO3(pHIHEHTaMH TeNJIONPOBOAHOCTH. B Tex gacrax Hc-
creayeMoit o6sacTH, rae OXKHAAIOTCA pe3KHe H3MeHEHHS TeMIepaTypo
H The XKeJaTeJbHO NOJY4HTL GoJiee TOYHHE Pe3yJbTaTH, CJAeAyeT Ha3-
navath OJIOKH BO3MOJHO MeHbilero pasmepa. Bmecte ¢ Tem mnepexon
oT 6JIOKOB MaJjoro pasmepa X GOJbIIEM JOMKeH OHTb MOCTENEHHBIM.
B wactn o6nactH, riae rpaHHun ee (HJAM TpaHHUH €€ Y4aCTKOB) HaK-
JOBEHH K OCAM KOODAHHAT, Pa3(HBKY DPEKOMEHAYETCH INPOBECTH C OAH-
HaKOBHIMH HHTEPBaJaMH BJOJb OCeHl TakHM o00pa3oM, YTOOH HAaKJOM-
Has rpaHHLa NpPOXOAHJA uepe3 cepefHHy rpanefi 6aokos (puc. 10).
B sToM caywae cyuiecTseWHO ynpollaeTcs NOArOTOBKA HCXOANLIX [aH-
HHX,
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18. Hdauuble, onicuBalouiHe reo-

MeTpHIO  Hccleayemoi  o6JaacTH,

flOATOTAB/ANBAIOT AAA  pacyeTa B y .l Jgﬁ

KOMNakTHO{t ¢opMe — B BuAe Ta6- / =

JHUB KOODAHMHAT BePUIMH  MHOTO- . ==

YrOJIbHHKOB, Orp2HHUHBAIOIINX yd s

y4acTKH 06JacTH C Da3JHYHBLIMH - =

Ko HUHEeHTaAMH TEN/0NPOBOA- /

noctit (CORDI), u Ttabanum koope gi—i-—f 1T ——-

AMHAT MeCT TIlepejoMa YYacTKOB d’(LC/X axjax X
T

rpamHi Hccaeayemoli obnacth ¢
Pa3/IHYHBIME YCJIOBHAMH  TeriooGs Puc. 10. Tloume oo
wena (CORD2). Ilpuatnit s npo- KeHHs 'HaKJlIz)HHO% pr;(;m(:mu
TpaMMe yueT TeOMETPHH HCCAEAYe®  ycenepnyeMmoli 06aacTi, HOMY-
MOft 006JacTH Ha3HBAlOT YYETOM N0  cKaloweRk  ynpouienxe IpH
YUacTKaM B OTJHYUMEe OT TNoGAOYHO-  ONHCAHHH €€ TOJIOXKEHHA B
TO yueTa, TPeGYIOIero 3HAauHTeaw ra6auuax CORD] s CORD2
HO O0OJbllle YCHJAHI MNPH TNOATOTOBKE HCXOAHHMX AaHHbIX. Tabauisl
koopauuar CORDI u CORD2 cocraBasioT, pyKOBOACTBYACh uep-
TexoM pa30uBKH Ha ONOKH HcclefyeMoit ofaactd, B YycaoBHOft
cHcreMe koopaMHaTt. Ero pacnonarajoT no OTHOLUEHHIO K OCAM KO-
OpAHHAT TaKkHM 06pa3oM, 4TO neppas JIHHHA OTCTyNaeT OT OCH Ha
OAHH HHTepBaa (6AOK) H abCUHCCH C/EAYIOWHX JHHHA BO3pPacTaioT
C IArOM, paBHLIM eAMHHLe, B HanpasaeHHH ocH. OcoGennocTb yeprexa
cXxeMbl Hccaexyemont o6sacTH B YCJIOBHBIX KOOPAKHATAax COCTOHT B TOM,
yTo BCE G6JIOKH YepTATCA ORHMHAaKOBOro pa3sMepa. B caywasx c nepas-
#oMmepHOIt pa3GuBKoft 3TO ofecneunBaeT YAOGCTBO oOnNpeieNieHHst KOop-
aunat tabany CORD1 n CORD2.

Y4yacTkH rpaHdy ¢ OAHHAKOBHIMH YCJIOBHSAMH TenaooGMeHa 3a1ai0T
B8 BHAE HC3AMKHYTHIX MHOrOYroJIbHHKOB, COAEPXAIIHX DNPOH3BOJbHOE
YyHcaA0 TOYeK mnepesoMa. BepuiMHaMH yuacTka rpaHHUW Ha3uiBAlOT Ha-
ya;i0, KOHeL H TOYKH MNepejoMa MHOrOYroJbHMKOB. B wyacTmoMm cayuae
y4YacTOK IPaHHULL MOXeT GHTbL 3aZaH B BHIe OTpPe3ka C ABYMs TOuKa-
MH («BepuiinaMu»), MHOroyro/ibHHK, ONpefe/fOWMA OJAHH Y4acCTOK
rpaHULN, 06A3aTeNbHO AOMKEH OHTb Pa3oMKHyT, Hampumep, ecau wHa
fIOBEPXHOCTH OTBEPCTHA B HCCAeAyeMOR 0O6JacTH 3afaHbl OAHHAKOBLIG
ycaosua Tensioo6MeHa, TO NpHHHMaeMas 3jeck B pacyeT rpaHHua
JONKHA COCTOATbH XxO0TR OW M3 ABYX Yydactkos, Tak, noxkaizannas na
pHe. 9, 6 rpanuna mo 3aMKHYTOMY KOHTYPY fed¢ ¢ ORHHAKOBLIMH Yc-
JIOBHSIMH TermJiooGMeHa HAa Bcex ee ydacTkax, AOJ/IKHA ObiTb yuTeHa
pacusieHeHHoii Ha yuacTKH fe u edcf. Tpaununnie  ycnosmus gon-
Hol OblTb OmpejesyeHH Ha BCEX YUacTKaxX TrPaHHLL Hcc/leayeMoit 06-
JIACTH.

19. B pacyer MOXHO NpHHHMATb TIDaHHYHBIE YCJOBHA pa3JjHYHOro
poOZa H pAa3/HYHHIE MO YHCJHEHHWM 3HAYEHHAM Ha OTHeJbHBIX Y4acTKax
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rpanul, HcciepyeMolt o6nactu. MoxuHo sagaBaTh rpaHHYHBIE YC/OBHA
nepBoro posa (TeMneparypa noBepxHoCTH fo.x, °C), BTOpOro pona (me-
JIHYHHA TENJIOBOTO MOTOKAa ¢n.x, BT/M?) mam tperrero poaa (remmepa-
Typa okpyxawmefi cpean TEMP, °C) u xospdaunenr tensoogaus no-
sepxpocth ALPHA, Br/(M?.°C). Oamako HcxXoaHhe AaHHhe BO BCex
cily4yasix [OAroTaBJHBalOTCA B ¢oOpMe, COOTBETCTBYIOMIEH TI'DaHHYHBIM
yCIOBHSM Tpetbero poxa, B cayuae 3amanHs Ha KakoM-nHOO yuacTKe
FPaHHlibl TEMIEPaTyphi NOBEPXHOCTH fo.x €€ HA3HAYAOT PaBHOH Temme-
partype okpymxatomei cpeant TEMP u opxoBpemenso npuHuMalior
B pacueT ouenb GoJblioe 3HayeHHe KoadduUHeHTa TeNnNOOTAAYH NO-
BepxHocTH @ (Hanpumep, a=0,9-10'®* Bt/(m?.°C). Beanynsy rensoso-
I0 MOTOK2 ¢u.x, BT/M3, T. €.rpanuyHoe ycnosue BTOPOTO POAa, 3aRaiOT
KaK YCAOBHYIO TEMIEPaTypy OKpyKalolleli Cpeibl, PaBHYIO YHCJIEHHOMY
3HaYeHHI0 ¢g.x, NPHHMMasA oaHosBpemenHo a=0. Ilpa paGore mporpam-
Mo BesdyuHa =0 CJAYMHT TNPH3HAKOM YYeTa Ha COOTBeTCTBYIO-
1eM Y4acTKe TCpaHMIbLl FP2HHYHOTO YCAOBHA BTOPOrO, a He TPETHLETO
poAa.

20. HauGonbllee KOJAHYECTBO OWIMGOK B HCXOAHBIX MAHHHX BOa-
HHK@eT NPH KOAWPOBKe BEDIUHH MHOrOYroJbHHKOB, OTPaHHYHBAIOLIHX
VYacTKH 06NacTH C pPa3jHYHBIMH KO3((HUHEHTaMH TemJIONpPOBOAHOCTH,
H MHOrOyro/icHHKOB, o6pasyloulux rpaHHun Hccaepyemoni obaacru. Ilo-
STOMY KOZHPOBAHHE 3THX BePIUHH CJieAyeT MPOBOAHTL 0CO60 TILaTeJb-
Ho.

Oas  GesownbouHoH paciiH)pPOBKH HaNeyaTaHHHX B pe3yJbTaTte
peliennsi 3ajavyd 3HAYEHNIl TENAOBHIX TOTOKOB, MEPECEKAlOUHMX rpaHu-
uW HeeneayeMoi o6aacTd, Heobxopnma nymepauus GJOKOB, mnpuJjera-
IOLIHX K rpaHxnaM o6JacTH.

Baoku nymepyloTcs noc/ieoBaTesibHO RO pAJaM B HampaBJeHHH BO3-

a)
y:A 6)
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Puc. 11. Hymepauus 6/0x0B, HpHJEraiolux K rpaHuiaM

a — npAMep HyMepanHu GNOKOB, NpPHAEralomlHX K FpaHHIAM HcCaeayeMod o6-
NACTH; 6 — CXeMa NPHHATONR MyMepaHHH TPaHHI 3/MeMeHTapHbX 6A0KOB
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pacranus ocu OY (puc. 11, a). IlopoGuyio cxemy Ans KOHKpeTHOH 3a-
AaYd MOXHO NOJYYHTb, OPONYCTHB Ha MauliHe KOMIJIEKT HCXOAHBIX AaH-
HBX ¢ BCnOMOraTenbHoll mporpammoii «IleyaTb HOMeEpOB rpaudyuBx
6JI0KOB».

KoMNaeXT BCXOAMBX AaHRBIX

21, KoMn/eKT YHCAEHHWX 3HAYEHHR HCXOAHHIX AAHHHX COCTOHT H3
OANOH cayXeGHON XapTH, KapTH, Ha KOTOpPOA npoGHT HOMEp Ba-
pHaHTa H HEBATH MaccHBOB. Jlocilef0BaTe/LHOCTD KapT B KOMIVICKTE
HCXOAHHIX AaHHHX CJeRylowas:

22, Cnyxe6Hana KapTa, Ha KOTOPOA MPOGHT HOMEp [IPynUN AaH-
HHX JJS 3alHCH HX Ha MAarHHTHYIO JeHTY. JTOT HOMep MNpeaCTaBAsie?
coGoit HMs1 3aMHCH, HYXKHOe AJS HaXOXKIAeHHA ee NPH YTCHHH.

23. Homep NO paccunthiBacMoro BapHanTa. HoMmep no/xen OuniTh
MONOXKHTENAbHHIM, €CJH 3ajaya pelaercs B JAeKaPTOBWX KOOpAMHATAaX
(X ,Y), unu oTpunaTenbiibiM NPH OcecHMMETPHuHOfi 3afaye B CHCTeMe
koopauuar (R, Z).

NO- HasnauaeTcss He NPOM3BOJLHO, a JAOJXKEH GOHITH COr1acoBaH
C TPynnoft BHUUCAHTEALHRX Ppabor AAA UPEROTBPALICHHR NYTAKHUW
NpH Bbiiaye MOJNb3OBATEC/IAM COCYHTAHHHX BapHanToB, O6HYHO MNOJB30O-
BaTe/l0 3apaHee BHIEJSIOT HEKOTOpoe KOJAHYcCTBO gHcea NO.

24. Tpynna parnux BUF [1:6];

N — xosnuecTBO HHTEpBaJoB pa36uBkH no ocH OY uan OZ; poax-
HO OuTtb MeHbwe 90, L -— KOJHUECTBO HHTEpPBaJOB Pa3GHBKH NO OCH
OX nan OR; Z1 — KonuuecTBO y4acTKOB OGJMAacTH C pasiHUHBIMH  KO3(-
¢GHUHEeHTaMH TEeNJIONPOBOAHOCTH; Z2 — 4HCJMO rpanHy 064acTH, Ha KO-
TOpHIX 3ajal0TCA TeMnepaTypw nosepxHoctn TEMP uan xospduumen-
TH tenjootaaus ALPHA ® coorBercTByOlIHE TeMnepaTypn OKpyxaio-
weft cpean; M —uHcio BeplMH Y4acTKa HcCjaeayeMoA o6sacTH, HMe-
oulero HauGoabllee YHCAO BepwHH, M2 — uHeso BepMIMH Ha yuacTke
FPaHHLH, MMelolieM HanGoJibllee YHCJAO BEPIUHH.

25. DX —rpynna paHHHX O BEJIHYHHAX HHTEPBAJIOB MEXAY CMEX-
HBIMH JHHHSMH pas6uBku no ocu OX uan OR, 3apanuue B M. Hymepa-
uMsl MHTEPBANOB NPOH3BOAHTCH B Hanpasneuud ocH OX u HauMHaercs
¢ Hyas, 1. e. DX, DX,, ..., DXy, DXv41 (uaH B caywae ocH
OR—DRo, DRy, ..., DRL, DRL+1). HavanpHufi 8 KOHeUHLIAA HHTEp-
paan DX creayer Hasxauath paBHHMH HYJO, T. € DXo=DXgp4:.=0.

IOast ocecHMMETPHYHONl 3afa4H NPH HECOBNAaREHHH TIPAHHUH HCCJe-
ayeMoii o6aacTH caeBa ¢ ocbio cHMMeTpuH DR, npuHMMaerca pasHoft
PacCTOSHHIO MO OCH CHMMETPHH [0 STOfl FPaHHUL, NPH COBMAJACHHH —
DRo=0. B moboM caywvae DRrL41 Bcerna caelyeT NpHHHMaTh pDaBHOR
Hya0. Koanvecrso aannux DX (DR) jaomkuao cocraBasats L2,
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26. To e, uto # B 1. 25, no ocu OY unu OZ, 1. e.

DYo, Dyh .« e oy DyN, DyN+l
(wnu DZy, DZy, ..., DZn, DZn4)
# DYy = DYn4+1 =0 (dau DZy = DZn4 = 0).

Koanuectso nawunix DY ponxuo cocrarastes N+2.

27. CORD! —rpynna panHWX KOOPAHHAT BEPIIHH MHOTOYIOJIbHH-
OB, OrpaHHYMBAIOIHX Yy4acTKH o6jacret B YCJAOBHOH CHCTEMe KOOp-
aunat. Kaxjaas BepiudHa mpegcramieHa napoit koopauuat (X', Y wan
R’, Z’). [lauube pacnosiaraloTcsl B CJeAYIOUEM MOPSifKe: HOMEp y4acTKa
o6nacTu HYy, YMCJIO BEpUINH YB B 3TOM ydacTKe, xoopauuara X', mno
ock OX’ unu OR’ u koopanxata Y’ no ocu OY’ nan OZ’ mepBoit Bepiuu-
HH, ganee—sTopoit BepwuHu X'y, Y2 1 T. 4. MO nocieaHefl BepuUIHHDI
MHOroyro/ibHHKa, OrpaHHuHBalollero nepeuf yyactok. 3aTeM HAYT AaH-
HHE O cJaejyiolleM ydacTke o6nactH, TakuM o06pa3oMm, AOMKHH OHTb
npeacTas/cHE BCE YHACTKH MccaeqyeMol ofaactdH. Bepuinen HyMepy-
I0TCA NPOTHB YacOBOH CTPeJKH, HauHHan C BEPIUHHH, GaxHXKafweR
K Hauany ocefi Koopausart, Ecim uHC/0 BepLIMH B HeKOTOPOM YyyacTke
mensiie M1, To Heo6xoauMo gononHeHHe Hyasam# ao M1, Bceero pau-
#ux CORDI! goaxuo 6ure 2.Z1.(M1+41).

Haxkaoneunne K oCAM rpaHiun o6snacTH (MJH ee YUacCTKH) AOJK-
HH u300paKaThCH JIOMAHHMH JHHHAMH B BHJE CTYlEHEeK) C COOTBeT-
CcTByIOWIHM uitcaoM nepedoMos. Opuako, ecnn paabuska Ha G6JOKH
B MeCTax HAKJOHHHX rpaHull ObJa NpOH3BeJeHa C ORHHAKOBLWIMH HH-
TepBaJiaMH BAOJAb KaXKAOM M3 ocet XoopauHAT (NPH 3ITOM HHTEPBAN
DX wmoryr GuiTh He pasBHn HuTepBajaM DY), To Moxuo 3nauuTesbHO
COKPATHTb KOJHYECTBO HMCXOAHBIX OAHHHX 06 STOM YYaCTKe TPaHHUM,
B 3tom cayuae B cnicke CORDI ykasnBaloT TOJMbKO KOOPAHHATH Ha-
Yaja M KOHIA YYHTHIBAEMOro HAKJIOHHOTO y4acTKa rpaHuuul {puc. 10).
B 3toM cayyae 3HayeHHs KOODAHHAT BEPUIHH MHOrOYrosasHHKa, obpa-
3YIOWEro rpaHully, Bepa)kaetcst APOGHBIMH  4HCAaMH, KpathbiMu 0,5
{o6btuno maccusl CORD! u CORD2 uenounciensue),

IMpn eunucwBanun AanHux CORDI ueo6xoaumo ocobeHiioe BHH-
MaHHe, TaK Kak B 3Toll, a Takxe B c/jeAyollell rpynne aHasoOrHuHbix
npaunbix (M. n. 30 o CORD2) scrpeuaercsi HauGosbliee  KOJHMCCTBO
oum60oK.

28. XLAM — rpynna panusix 0 KO3¢QHUHEHTAX TENIONPOBOAHOCTH
8 HanpasaeHul oca OX (um OR) A, (umu A.) B Br/(M-°C) aas pas.
JIHYHLIX YyacTKOB oGJacTH. 3TH AaHHWeE pacrosaraioT B MOPAAKe BO3-
pacTaHHs HOMepoB yuacTkoB obnactu B BHRe Maccusa XLAM [0:Z1].
IlepBuft sneMeHT MaccHBa HeOGXOAHM AJAA YNPOLIEHHA NPOrpaMMH H
Bcerga paseH Hymo, Bcero pauunix XLAM noaxno 6ute Z1+1. Has-
HayaTs Ay,==0 HeJb3f, TaK KaK NPH DEIleHHH 32[a4H 9TO BH3OBET Ae-
JieHHe Ha HYJb H MallMHA NDPEKPATHT CYeT,
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29. To xe,uyton m 28, no ocu OY {uan OZ) — YLAM, rT. e,
Ay (e A.).

30. CORD2 —~rpynna pAanHHX O XOOPAHHATaX rpaHui (yuacreos
rpaHul) B YCJIOBHOH cucTeMe KoopAunaTt, Kaxaas Bepwnsa npea-
craBjena napoit koopauHar (X', Y/ wan R’, Z'). Hauusle pacmosaraior
B CJeAylouleM NOpAJKe: HOMED YuacTKa TrpaHMHHH HI, YHCIO BepLIHH
YB Ha TOM yuacTke, KOOpJAHHAaTa Hayala YyyacTKa rpavuuu X/, mo
ock OX’ (uan OR’) u xoopanuara Y’ no ocu OY’ (uam OZ’), koopAuHa-
TH NepBOf BEPUIMHW H T. A. A0 KOHIA NepBOro yYacTKa IPaHHLH. 3a-
TeM JAaHHKE O CJelylolleM YyacTKe rpaHniu. TakuMm o6pasom, A0MK-
HH ObiTb NPeACTaBJEHH Bce TPaHHUB HccaeayeMoR o6aacti. Koopa-
HaThl BepPWHK HYMepyiOTCR B HanpaBsJeHHNH NPOTHB RWacOBOR CTPEJKH,
Ecau uucjo Bepli¥H y STOFO YuacTKa rpaHHUH MeHblie M2, 10 Heol-
XOQHMO jonojHeHne Hyaami ao M2, KoauyectBo aaHHmx o CORD2
NOMKHO cocTaBaATh 2.Z2.(M2+1). KoopauHAaTH BEpWIHH rpanul (Hau
YYaCTKOB TIpaHHLl), HAK/JOHHHX K OCSM KOODAMHAT, AOMKHH OHTb yu-
tenn, kakx CORD1 s m. 27,

31. ALPHA —rpynna pnaHHeX O KO3QHIMEHTAX TEMIOOTAATH
¢ nosepxHoctH a, Bt/(M?-°C), rpanuum (y4acTXOB rpaHHu) Hccaeaye-
Mofi o6nacti. [lannsle pacnojarailoTcs B NMOPAAKE BO3PAacTaHHR HOMe-
pos rpannu. s rpaHMuHHX YCAOBHi nepsoro poaa a=0,9-10,
B csayyuae ecau Ha COOTBETCTBYIOLIEM Y4YacTKe TPaHHUB 3afaHa BeJH-
YMH3 TENJIOBOTO NOTOKa, MNepNeBAMKYJSIPHOr0 K rpaHHLE, YCIOBHO
a=0. Bcero pauumix ALPHA noaxuo 6uth Z2.

32. TEMP —rpynna pgaHuux o Temnepatypax, °C, Ha rpaHHLax.
PacnonarajoTcs B nmopsike BO3pacTaHHs HOMepoB rpaHuu. Ecan npu
nogrotoske Aanhnux ALPHA Ha Kakux-1M60 y4acTKax rpaHHUW OpH-
HATo a=0, T0 coorBeTcTByIOIiHe AanHue TEMP mpeacrapasior co6ofi
Be/IHYHHE TENJIOBHX MOTOkoB B BT/M?, Bxoasmumx (3anmucupalorcs co
3HAKOM MJAOC) B MCclenyemyio 06/1acThb HJAH BHIXOAAIKWX (3HAK MHHYC)
13 nee. Bcero nanuuix TEMP poaxno 6mte Z2.

IloaroToBneHHbHle faHHHE 3aNHCHBAIOTCA HAa CTaHAapTHHWe OJaHKH
AN NOKOJOHHOA HaOHBKH mephoxapt,

Cnyxe6Has KapTa — nphaHak Kouua ¢ahna (/*).

IpeasapHTeablblii KOHTPOAbL HCXOAHBIX RAHHBLIX

33. Ucnoab3oBaune wa 3BM  mporpammn  CTIT  Bo3momHO
TONBKO C 0673aTeNbHHNM NPeABAPHTENBHHIM KOHTPOJEM HCXOAHHIX AaH-
HHX CrhellHaJbHON NpoBepouroH nporpammofl, Ilpu o6HapykeliHH owmuG-
KH B KOMIJIEKTe HCXOAHBIX AaHHHX AasbHeRuas pa6oTa ¢ STHMH JAaH-
HBIMH NpeKpallaercs.

B nporpamMme npesycMmoTpeHo oGHapyKeHHe CAEAYIOUIHX OLIKGOK:

npobuska Ha nepdoxapre He COOTBETCTBYET KaKOMY-AHOO YHCAY
{Hanpumep, BMecTo uHc/ia npobhra O6yKBa, YHCAO C NECKONLKHMH fe-
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CATHUMBIMK TOYKAMH, 3HAK MPOGHT nocae dHcaa, NPOGHBKa KapTa Ha-
4aTa HENPaBi/ibHO H T, M.);

Homep sapuanta NO npo6uT c Apo6HOM uyacTbi0 HAH HA mepdo-
Kapre okasanocb 60jee OIHOrO Homepa;

pasmep maccyBa ynpasasiowmnx BeanudH BUF ne paBen 6, nexo-
TOpble €ro 3JeMeHTH NPOGHTH €O 3HAKOM MHHYC, KOJNHYECTBO HHTEpBa-
508 pa36usxy no ocu OY (0OZ) 3anano Goawiue 90;

pasMepnl maccusos DX # DY He paBHH cootBercTBeHHO L+4-2 N
N+42, naua/bHne 3/eMEeHTBl 3THX MAaCCHBOB He paBHBl HMYJIO (32 HCK-
mouetiveM caydas DR#£0, koraa rpaHHua HccieayeMoRt 06JacTH chesa
He COBMAAaeT C OCbI0O CHMMETPHH), B MpPOYHX SJEMEHTax MacCHBOB
0Ka3a/HCh 9/IEMEHTH PaBHbE HY/IO HJAH CO 3HAKOM MHHYC.

B maccuse CORD1 uncjo sepwnn 48 Kakoro-nn6o yuyactka Hc-
ciepyeMoit 06n1acTH BHIXOAUT 32 mpejean 4<CuB=gMIl, yuenao ysacrxos
tle pasHo Z1, KOOpAKHATH BepIUHH 3aJaHK He KpaTHuMH 0,5, co 3Ha-
KOM MHHYC HJAH PaBHHMH HYJI0; YHCJAO 3aRaHHHK Nap KOOPAHHAT
Bepurne (x°, y’) He COOTBETCTBYET YKa3aHHOR Be/NHYHHe yHC/A BEpLIHH
I8 AJA 9TOrO Y4acTKa, KOOPAHHATH HEKOTOPHX TOYEK 3afann OoJjblie
L+1 no OX’ u 6oabwe N+1 no OY’.

B wmaccupe CORD2 wuncio mepuIMH y Kakoro-iHGo y4acTka rpa-
HHUK (4B) BHIXOAHT 33 fpeRean 2<cus<SM2, uHCA0 YyHacTKOB He
paBHO Z2, KOOpAMHATH BEpIUHH 3anaibl He KpaTHhMHu 0,5, co 3nakom
MHHYC HJH DaBHBIMH HYJIO; YHCJAO 331aHHLIX Nap KOOPAHHAT BePLUHH
(X', Y’) ne cooTBeTCTBYET yKa3aHHON BeJiHYHHE YHCAA BEPIUHK 4B AJA
9TOr0 y4acTKa, KOODAHHATH HEKOTOPHIX TOueK 3aaannl Goabuwe L+4-1
no OX' i 6oavtwe N+1 no OY;

HCPaBeHCTBO MJollajeR iccaenyeMoit o6JacTH, NMOACYUMTAHHLIX MO
aannniM maccnsoB CORD1 w CORD2;

y4dacTke rpasui maccisa CORD2 ne ofpasyioT 3aMKHYTOTO MHO-
TOYroiibHHUKa (NPH HaJH4iK B HecaeayeMmofi ofnacTH oTBEpCTHA — ne-
CKOJMIbKHX 3aMKHYTHIX MHOPOYrOJIBHHKOB);

pasmepnl MacchBoB XLAM u YLAM ne pasust Z141, unauvannime
9/1eMEHTH 3THX MAacCHBOB HE pPaBHBl HYMO, HCKOTOPLE H3 OCTaJbHbiX
9/IEMEHTOB PAaBHB HY.IIO H/H 33a4aHbl CO 3HAKOM MHHYC;

pasamep Mmaccnsa ALPHA wue pasen Z2, nexortopuie H3 ero sge-
MEHTOB 3aJaHbl CO 3HAKOM MHHYC;

pasmep MaccuBa TEMP ne paseH Z2, HeKOTOpHe H3 €ro sJjeMmeH-
TOB BhLULIK 3a npenenst — 1000 <<TEMP < 10000;

KOMILICKT MCXOAHLIX AAHHBLIX HEMOJOH (T. €. He COJAepMHUT Hauanh-
HOR MM KOHEUHOM cAyXKeGHON KapTH M HEOOXOLHMOrO KOMNHYECTBa
HAHHBIX — OAHOM BEJHUHHH W AEBATH MAacCHBOB).

Meuars pe3yabTaTos

34. TIpn pabote mporpaMmbl MOC/AENOBATE/ILHO MEUATAIOTCH  OT-
AGJbHHMH TPYNMaMH: KOMIJEKT HCXOAHWX RaHHHX AR  KOHTpoO/A
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(o3arnasaen UICXOOHBIE OAHHDBIE), 3nauenns TensoBHX RNOTOKOB,
nepecekalowinx rpavuusl xccneayemofi o6nracta (TEIIJIOBBIE ITOTO-
KH, BT), cyMMH TennosHX NOTOKOB, BXOASLIHX B HCCAelyeMyio 06-
JacTh M BHXOASIUIHX H3 Hee, a TaKiKe Pa3HOCTh 3THX CyMM (O3ar/as-
senn OLHIMBKA B TEILJIOBOM BAJIAHCE, BT) u pacnpepenenue
TeMnepatyp B Hccienyemofi obaacte  (TEMIIEPATYPbB! B VY3JIAX,
I'PAQD).

35. Hcxoanbe paHHHe neyaTaloTes TeMH JKe TpPYNNaMH, 4YT0 H
npo6Gusalorca Ha nepdoxaprax. Ilepea kaxjoft rpynno#i BHIaeTcs ee
ycaosHoe oGosnayenune, Ilocne rpyanst paunsix TEMP B ortzenbnoit
CTpOKe BHIBOAAITCA HAaHHBe, XapaKTepH3YIOllHe CJOXHOCTb 3ajlayH: KO-
JvecTB0 0J0koB paaGuskd NL, umcjgo 6/0K0B, Ha KOTOPHE aBTOMa-
THuecKH pa3bHTa MaTpHuma aas 3anucH Ha auck (NB), B uncio ypas-
#ennii B Gaoke (NYB). Buisog 3THX jgaHHBLIX B Hauajie peLICHHA 3a-
Jla4yd [AeT BO3MOKHOCTb ONEPaTOpy OPHEHTHPOBOYHO ONpeAeauTb Bpe-
Ms OKOHUYAHHS cueTa.

36. Be.nyuHbl TeNAOBLIX MOTOKOB, TEPECEKAIOIHX TPaHH 3JeMeH-
TapHbiXx G6JIOKOB, NpHJCraloOUlHX K Trpauxie Hccjaenyemoit obiaact, Ie-
yatalTcs B BHAEe TAaGAHUW ABYMA TrPYNnaMH KOJOHOK, OTAENEHHHIX
ApYr oT apyra 3se3joukaMH. B KaXao#i rpynne nATb KOJIOHOK: mepBast
KOJIOMKA TIpyNnul CONEPXHT HOMepa OJIOKOB, MOC/eAYIOIHe YeTuipe —
3HAYeHHA TEMJIOBLIX 1OTOKOB. BeAHuMHH TENJIOBHX MOTOKOB INeYaTaioT-
€4 TOJBKO AJs1 rpaitedl, pacmosiOXKeHHBIX HAa rpaHmue Hccaeayemofi o6-
Jactd, Tak Kak y norpasuyHoro 6/40Ka TOJMbKO OAHA TakadA rpaHb, TO
11€4aTAETCA ORHA BEMHWIHA Tel/JOBOrO0 HOTOKa, 4 B OCTaJbHbIX KOJIOH-
Kax 3TOoft CTPOKH newataioTcs Hyad. Jins  6Jsoka, pacno/ioxeHHOro
8 yray — nedataercs jAse Bequuunl. M, Hakowen, gsna 6/0Kka, y Ko-
TOPOro TpH TrpaHH COBMajaloT € rpanHuelt Hceaeayemoit obnact —
neyataercss TpH Beauuuuu (puc, 11, 6). Jdauupie neuataiorTcs ¢ nsTbio
3HaKaMH fnoc/jie 3anaATofi, A0 3ansITON NPeAyCMOTPeHO TPH MO3HUMH H
3HaK.

37. CyMMul TennoBbiX NMOTOKOB, BXOASAIUHMX B HCCJAEAYEMYIO 00.1aCTh
# BHXOAMLIMX M3 Hce, a TaKXKe PASHOCTb MeXAY KHMH (owHOKa
B TensonoMm OahaHce) neuataeTca B OAHOM cTpouke, Ecam Besnunna
aeGananca TtemjosBoro moroka mpesuiwraer 1 MKBT, TO neuaraerca au-
aritocThueckuii teker (CBOM MAUIMHBI UJIKM JOE®EKT B HC-
XOOHbIX HNAHHBIX), csuneTenscTByOIHE O TOM, uTo jAe6ajanc
TEeNJIOBHX TNOTOKOB OKAa3ajcd CAHWIKOM O6OJBIINM M TIPOrpaMMa fipek-
paulaer cBoio paGoty. IIpH 3TOM Ha Ny, bTOBYI0 MAUIKHKY BBIAAETCR
cooblienHe 0 npexprenpeMeHHOM oxonyaunu cueta (HEHOPMA/JIb-
HOE 3ABEPULIEHHUE).

38. ITeyatp amaueHuft HCkoMbix Temmepatyp (°C) ua rpamsuax uc.
caeayeMoft 0o6aacTH H B LENTpax 3JieMEHTapHHIX GJIOKOB* NPOHCXOAHT

* HexkoMmble 3nayeHHss Temuepatyp Moryr GuhTh OTnmevataHsl B yr-
Jax 610KOB NPUHATON PasOHBKH.
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B cJaydae paonycTeMoro jpe6anaHca TENJOBHX NOTOKOB. JTa NeuaTh
BLIONIHAETCA ¢ (HKCHPOBAHHON 3anATOR HacTAMH B AByXMepHOA Tal-
Juue, cXeMaTHUeCKH noaoGHoil nccheayemMon obnactd. Ilpn arom neva-
TaeTcA TPH 3HAKa Tocje 3amsaTol, RO 3anATofl MpPefyCMOTPEHO TPK
no3uuHH H 3Hak. B Tex MecTax mpsaMoyroavyoR Tabaund, rae B HC-
cneayeMofi 06JacTH HMEIOTCA BHIPE3B HJH OTBEPCTHS, NMedaTaloTcss Hy-
Jin. B nauase sTofi Tabauun nevataeTcs THN pelIeHHON 3ajaud (aas
naockofi — [1OJIE XV, ans ocesoit cummerpun — IIOJIE RZ, xonitue-
CcTBO 6JIOKOB, Ha KOTOpPHe pa30GHTa ucciaeayemasi o6JacTb, H 3aroJiOBOK
(TEMIIEPATYPbl B Y3JIAX, TPAJ/l). Ilo OKOHuanHH 3ajayH Ha
nyJLTOBYIO NMHWIYILYI0 MAIIMHKY B 39TOM CJyuyae BEHLAAaeTcs coobuiciiHe
o HopmaabHOM pewlenuH 3agaws (HOPMAJIBHOE OKOHYAHHE).

ToBTOpHOE HCMOAR3OBAHHE AAHHMX, NMOJYYCHHBIX B PacyeTax

39. Ilpu pacyeTax cranHORapHLIX TeMnepaTypHLIX NOJEfi B CTLIKAX
H MecTax TeNnJONPOBOAHLIX BKJIOYCHHIT OrpaXkAaloUHX KOHCTPYKUHHA
3aaudii BeCbMa yYacTO BCTpeyaeTcs CJyyaid, KOraa Hccaenyemas 00-
JlacTb NOABEPraeTcs BO3AEHCTBHIO BCErO JHUIb ABYX IPaHHUHBIX TeMne-
patyp s H ¢s. Tak Kak npH cOCTaBJEHHH NPOrpaMMbl NPHHATO, YTO
napaMeTpH 3ajauu A, Gz H Olz) He 3aBHCAT OT HCKOMBIX TeMIepaTyp,
TO TEMIEpPaTyPHOE II0Jle, HJH TeMNEepaTypH B HEKOTODHX TOYKax, MO-
JyueHHble PacyeToM fcu H fc,», YCJOBHO Ha3sHBaEMOe «CTapofl» Hapyx-
HOft H «CTapofi» BHYTpeHHeH TeMnepaTypaMH, MOXHO NEPECUHTATbL NO
IpHBEACHHBIM HHXKe ¢OpPMyJaaM B DoJe, BhI3BaHHOe APYroH, <«HOBOIi»,
napoil rpaHHYHHX Temnepatyp fm,m H fm,s. Taxkoli nepexos HONMyCTHM
npH H3MEHEHHH B 3ajade JHWb 3HAYCHHH ONpelEeNRICWIHX TeMneparyp
{a H ¢z M NPH HeH3MeHHHX BCeX Ge3 HCKJIOYEHHA OCTAJbHBIX Nnapamer-
POB 3a7auH (reoMeTpHH, 3HaUennit A; U a;).

TakoH nepecuyer NpPoOH3BOAHTCE B JABYX Cayyasx:

a) Koraa HeoGXOAHMMO ONpele/HTb «HOBOe» 3HaueHHe TeMNepaTypH
fy.x B Kakoi-nnbo Touke U Hccaegyemoff o0aacTH BHYTDH HJIM Ha Tpa-
HUlle ee MDH HOBHIX 3HAYEHHAX TeMAEpaTyp HapYXHOro H BHYTPEHHEro
BO31yXa fms H lgs; TOTAA BeJHYHHA [z ONpedenseTcs Ilo ¢opMyde

fon = tan—S2len (), (1)
tc.n—tc‘n

6) xorga TpefyeTcs OnNpejiesIHTh <HOBOE» 3HAUEHHE TEMIEpaTyph
HapyXXHOro BO3JyXa ! g, NPH KOTOPOH TeMrnepatypa B TOUKe U HCCIHe-
Ayemoli o0nacTH gy [OCTHraeT 3alaHHOTO 3HaueHHdA. Temmepatypa
B 3TOH TOYKE NPH «CTaphiX» 3HAYEHHSX TeMIepaTyp HAapYXKHOrO H
BHYTpPEHHEro BO3fyXa u3BecTHa (f¢.»). MICKOMas BesHyHHA fg.m ONpe-
Aeqsferca no ¢opmyae

tl.l = fn.n ""'tc'!—_tii'(fn.n—lml). (2)'

tc.: - te.l
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40. Tennosoit NMOTOK ¢, ONPEAENCHHLIH pacyeToM NpH 3HAYCHHAX
Temnepatyp lc.s H fc.m, NEPECUNTHIBAETCA B TENMOBO{t NMOTOK G, COOT-
BCTCTBYIOWMA 3HA4UCHHAM fns M fy.g, MO DOpMYJe
_— t",ﬂ_tﬂ.ﬂ
o e s —tom

MNpumepnr:

1. B Touke «u» HceaeayeMoil ofaacTi, PAacCMOTPEHHOA B NpuMe-
pe | (cm. puc. 13), moaydeHo 3nayeHHme Temnepatypol lc.a=16,32°C
npH TeMnepaTypax HapyXHOro H BHYTpeHHero Bo3ayxa fc.n= —38°C
u t..s=18°C.

Onpenenuts TEMnepatypy B 3TOil Xe Touke (U) TpPH <HOBOM»
3itaueHUn TeMOepaTypLl BHYTPEHHEro BO3ayxa f4.a==22°C. Pacuet npo-
ussoautes no gopmyne (1)

tam =220 —M(22,0+38,0) =9,49°C.
18,04-38,0

2. Ocrasup 6e3 H3MeHCHust faaHHble fcw, fc.m H fc.s, H3IMEHHM MO-
CTanoBKY 3ajaud MNPeALlyIlero npHMepa: ONPEAENHTHL NPK KAKOR TeM-
jlcpaType Hapy:KHOI'O BO3AYXa faa H HEH3IMEHHON BEJIHYHHE TeMmepa-
TYpH BHyTpeuuero Bo3ayXxa (fa.a=1%c.»=18°C) Temmepatypa B Touke
«U> Hecaeayemodt 06.1acTy COCTABHT fq.4==8,8°C.

Pacuer upoussoaum no ¢dopmyne (2)

18,0+38,0

= 18,0 ——————— (18,0—8,8) = —26,11°C.
fan=18 18.0—6.32 (18.0—8,8) 6,11°C

IIpumepnt pacueTos

Mpumep 1. TpeGyeTcs onpene/nTL CONPOTHBJCHHE TenJonepenaye
#e0AHOPOAIION Orpaxaaiouel KOHCTPYKUMH, H306paxeHHON Ha puc. [2,

al

t,:l&’[‘ 6]

I w SO

al ty=-38°C

—
g

Pue. 12, Yeprex muccnenyemot 064aCTH, oxpaThBaioweffi MoJHOCTLIO
anaamadpyemufl ¢dparMment HeoaHopoaHOR orpampaioiled KOHCTPYKUMH
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KoncTpykuus, cocroninas M3 aJIOMHHHEBHX  OG/IHLUOBOYHHX  JHCTOB
TONIUHHOA B 1 MM, MeXAY KOTOPHIMH NOMeIleH YTEIJHTeIb H3 IeHO-
NOJIHYPETaHa, BKJIOYaeT BEPTHKAJbHHA CTHK, JTOT CTHK YNJIOTHEH
NPOKAAJKOH H3 NeHONOJHYpPeTaHa, TNPONHTAHHOTO GHTYMHOH MAaCTHKOIL.
Ipeanoaaraercsi, 4To naHesb B 06JAacTH CTHKa NPOCTHPaeTcs Ha 3Ha-
YyMTE/IbHOE PACCTOSIHHE, NMEPNEeHAHKYJAPHO K NJOCKOCTH yepTexa (B Ha-
npaBaenHd och OZ), H TeMmnepaTypHHe YCJOBHI HA TrpalHLaX HeH3-
MellHH B STOM HanpaBJieHHH. PacnpeneneHHe TeMmepaTypu B 8TOM
C.lyuae BO BCeX INJIOCKOCTSiX, MapaJuleJbHHX MJAOCKOCTH NOTNEPEYHOro ce-
YeHHs KOHCTPYKIHH, OAHHAKOBO, T. €, MOMXHO NPEANOJOXKHTh, 4TO B
NJIOCKOCTH PaccCMaTPHBAEMOro MONEPEYHOro CeyeHHs GyHeT NJIOCKoe
JIByXMepHOe TeMIepaTypHOe noJe,

CrbikH HaxoaATcs Ha paccTosinHH 800 MM ADYr OT Apyra, MoaToMy
NIpH NOCTaHOBKe 3ajayH, KPOME OCH CHMMETDHH CTBIKa, MOXHO YYeCTb.
OCH CHMMETDHH MeXCTHKOBOrO npocrpancTBa. IlpuBesennuit na puc. 12
cXeMaTHYeCKHH uepTeX aHaJH3HpPyeMOro (parMeHTa KOHCTPYKUHH oa-
HOBPEMEHHO SBJISETCHA H WYEePTeKOM HcciedyeMoit obaactH, Jta 06-
JAacTb HMeeT (OPMY NpPSAMOYrOJbHHKA, ABE CTOPOHH €ro SBJSIOTCHA
€CTECTBEHHBIMH TpaHHUaMHi orpa)Aaiollell KOHCTPYKUHH, a OCTajbHble
aBe (@—a H 6—6) — OCAMH CHMMETDHHM, DAaCNOJIOXKEHHHIMH Ha pac-
crosHHd 400 MM apyr oT apyra. Ha 3THX rpaHHLax NpHHATH YCJAOBHS
MOJIHOH TENJOH3OIALHKH, T. €. MPHHATO, YTO TENJOBLIE HOTOKH B Ha-
npasnesny oci OX paBEH Hy/O.

Ha BHyTpeHHeii CTOpPOHe oOrpajeHns 3ajaHa HeH3MEHHas TeMme-
patypa Bo3ayxa #»=18°C u ko3hpALMEHT TENNOOTHAAYH BHYTPEHHE
noBepxHOCTH @p=8,7 BTt/(M2.°C); 3HadeHHS BeJHUHH HA HapYKHOMH
CTOpOHE COOTBETCTBeHHO la= —38°C u ax==23 Br/(M?.°C).

B ta6a. 1 npuBeseHH 3HaueHHs TengonpoBoaHocTH (Bt/(M2-°C)
MaTepHaNoB Ax== V¥, 3aMOJHSIOLIHX HCCAeLyeMYI0 06J1aCThb.

Ta6banma }
TenaonposoAHOCTL MaTepHanoB
Marepuan M St cbanem ¢ | A=y
Amomunnit 1,4, 6 221
Ienonoanyperan 6 0,05
ITapouson 2 0.06
Ilevonaacr IXB 3 0,05

Yeprexk NpHHATON Pa3GUBKH HCCAeAyeMOR 064acTH Ha OJOKH C He-
paBHOMEDHRIMH HHTEpBaJaMH pa36HBKH npuBedeH Ha puc. 13, JKHpHH-
MH JIHHHAMH Ha HeM NOKa3alb YYaCTKH Hcc/eayeMolt 06JacTH ¢ pas-
JIHYHLIMH TenonposoaHocTaMH, Pasmepn Gnokos paHul B MM. [loauoe
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Puc. 13. Ueprex uccnenyemolt 06/1aCTH, pacu/ieHEHHOR Ha SJeMeHTapHue GJOKH




EOJH4¢CTBO 6.'!0KOB, lia KOTopLie pacusicHena Hccoacayemas o6aactp —
1247. Ha puc. 14 n3oGpaxen 4epTex HccaeayeMmoil o6macTH B YCJAOBHLIX
Koopaunartax.

'

y
0 | 130 430 4430
2278 44,29
6.2 12228
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20t
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Y 28
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- ] - 441
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Pic, 14. Ueptexk nceaepyemoii o6aacTi, pacusienenoii Ha saeMeHTapHbie
6/10KH, B YCJAOBHAX KOOPAHHAT

Pacusenedne Hecaenyemolt oGJacTi Ha 3jeMenTapubie OJIOKH npo-
H3BeACHO SKOHOMHO B oTHouleunH Ooaswelt ee uactH. Paccmatpubas
puc. 13, BuzuM, uro Ha Gosbiueil vacTH 0061acTH HasHayenn BeCLMa
Kpynibie nutepBaan DX, ocoGenno Ha yuacTke MpoTskennem 300 MM,
npujerapuieM K oci 6—6. B pesyanTare nossHJIOCH MHOTO  9JieMeil-
TapuwXx 640K0B, HMeloUliX (OPMY BLITAHYTLIX NPAMOYICJLHHKOB, ¢ OT-
nowenuem cropon 1:25. Takyio pasGuBKYy MOJKHO AORYCTHTb JillUb
B TeX y4aCTkKax Hccheayemoil oGaacTi, rae OXKuaacTcs, YTO H30TepMhl
pacnoJsiarajoTcs MouTH NMapaJieibio JHHUAM pa30HbBKH, orpaHH4yHBalo-
LIHM AJHIHbIE CTOPOHbI  9JEMEHTAPHLIX NpPAMOYroabiHKOB.  'T0/bKO
B 3TOM CJayyae Takas pa3buBKa He BHECCT CyLICCTBENNUBX HCKaXeHHH
B peayabraThl pacyeta. B Toit uacTH muccaeayemoit obsactH, rae mo-
JOKEHHE H30TEPM TPEACKAa3aTb HEBO3MOMHO M TIie OXHA2IOTCA BaXK-
Hble [Jf NOJMBb30BATE]NA pe3yabTaThl (YYaCTKH, BKJIOYalOUIHe CTHIK H
IpHJeralollie K HeMYy 4YacTH KOHCTPYKUHH), KaK BHAHM, Ha3HAuHIH
6M0KH BCCHM@ Manoro pasmcpa Kpagpatiofi GopMLl HAK B BHAE NPR-
MOYFO/bIHKOB ¢ OTHOUIElHeM CTOPOH He Menbuwe 1 :3,

M3 cxaszaunoro o pasbHBKe CJleayeT, YTO 110 OKOHYANNH pacuyera
cle1ycT NpPOBEPHTh NPABHJLHOCTL Npeanosoxelnli, obocHoBmBaloOILNX
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JlonyienHe B 4yacTH 0o6JacTH GJIOKOB, BeCbMa BHITAHYTHX B HamnpasJje-
HHH Kakoit-1160 OCH,

B raGa. 2 npuBeseH mNOJHLIA KOMIJIEKT MCXOAHON HHQPOPMALHH
K paccmaTtpiaeMOMy mnpuMepy (6Ge3 ciayxeOHWX Kapt), B Taba. 3 atH
e JaHHbe NpHBeAeHL B BHAe, NOATOTOBJEHHOM [/ NPOGHBKH Ha
nepgokaprax, CoGeTBeHHO mnpeaHa3HAYeHHbIE AAA NPOGHBKH Jausbie
npHBejeHsl cnpaBa oT BepTHKaJAbHON JHHHH. CneBa oT Hee noMeUleHH
noscHenus. OTaenvlivie uHcaa, npoSupaeMble Ha nepdokaprax, caeayer
pasgenaTh He MeHee, ueM aByMA npoGesaMH (fonyckaeTcd YCTpaHBaThb
H GoJabwe npobesos, HO He Menblue). Pe3ysbTaTol pacyera neyaraliot-
ca Ha AUINY B nopsake, ykasauuwom B m. 34—38. Pacuer Ha Mawune
JAaHHOrO mpHMepa npojosxkaica 16,3 Mur. [Ipn pacunenenun wuccre-
ayeMoit  ofnmactH  ObiaM  Ha3Havenb!  6JIOKH, BecbMa BHITAHY-
Teie BAOAL ocit OX. 3nech H30TepMB PacCYHTAHHOTO TeMIepaTypHOro
oA pacnofaraloTcs nouty napananennio ocH OX. I'papument remnepa-
TYypul B HamnpaBieHHH 3TO# OCH Ha OOJBIIOR 4acTH yYacTKa IUHPHHOR
30 cm, npuserawomero K rpannne 6 — 6, ne mpesmmaer 0,013°C/em.

OTneuaTauuyio B CTPOuKe «OlHGKa B TeN/OBOM GasaHCe» BeJliuH-
#Y CYMMB! TeNJOBWX TNOTOKOB, BXOAMILYI0 B HCCJACAYeMYIO 00JacTh,
2 Q=23,422, ycnonvbsyeMm AAA BBLIYHC/JAGHHS HCKOMON BeJHYHHH Ro—
NPHBEJEHHOr0 COMPOTHBJACHHA TenJonepenaue, Tak Kak B 3TOM cCayuae
HeeseayeMmana 006.aCTb OXBAaTbiBaeT BeCh alaju3WpyeMHit ¢parMeHT or-
paxjaioutefi KOHCTPYKIHH, TO BeMiyHHYy Ry onpepensior no ¢opmyne

ty —Ig 18438

= == 0,4=0,9564 2-°C B .
Ro==30 ‘= u-“C/Br

BuiscniM Tenepb, B Kakoff CTEMeHH CTHIK yMeHbllaeT COMPOTHBJE-
HHe Temvioneperaye OAHOPOAHOfl KOHCTPYKUHH, [ 3TOro BBIYHCAHM
seanuuny Rocn:

1 282 8xs 1 1 0,002 0,091
RO.I‘)I o [+ Aan + l-. + U.n_ 8,7 + 221 0,05

1
4 ~—=1,9784 m2.°C/Drt.
23 /

Kak BiauM, cTHK cywmecTsenno (GoJjee, uem B asa pa3a) yMeHb-
11aeT CONpOTHB/JEHHe Tem/ionepesaye rJafKOA KONHCTPYKUHH, HMEHHO
#a semiuduy A R:

Rorn— R 1,9784—0,9564

= = =0,517=51,7%.
AR Ro.ca 1,9784 b

IMoayuennast pacyeToM HH3WAs TeMnepaTypa B OAHON H3 TOYEK Ha
BHYTpeHHefi NoBepxXHOCTH creHbl Ty==6,32°C (cm. 304y A nHa puc. 13)
ABAAETCA HEAONYCTHMOMA AJA XKUJLX NOMEULeHHH,
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Ta6auna 2
TMoauwA kKomnaext nHopmauun Kk npumepy 1

NO=1
BUF N L Z1 z2 M1 M2
29 43 6 4 8 2
DX 0 1 2 3 4 5 6 7 8 9
0 0.000 0.0005  0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0015
10 0.00i3 00015 0.0015 0.0015 0.0015 0.0015 0.0025 0.0025 0.0025 0.0025
20 0.0025  0.002 0.002 0.002 0.003 0.003 0.005 0.0075  0.0075  0.0075
30 0.015 0.015 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025
40 0.025 0.025 0.025 0.025 0.000
DY L
0 1 2 3 4 5 6 7 8 9
0 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
10 0.002 0.003 0.003 0.003 0.006 0.006 0.006 0.006 0.006 0.006
20 0.006 0.006 0.006 0.006 0.004 0.003 0.003 0.001 0.001 0.001
30 0.000 N
M

CORD! 1 2 3 4 5 6 7 8
HY YB X 'y x 'y X' vy X ¥ X ¥ X ¥ X' v X vy

4 1 1 4 1 4 2 1 2 0 © 0 @ 0 o0 0 o0

4 1 2 4 2 4 3 1 3 0o O 0 O O O 0 o

4 4 2 922 2 2 7 4 7 0 0 0 ¢ ¢ 0 C o

8 4 7 22 7 2 8 5 8 5 2 41 929 44 30 4 30

8 5 8 922 8 22 9 6 9 € 28 22 28 22 29 E 929

8 22 2 44 2 44 29 22 29 22 985 6 28 6 9 22 9
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Ta6bauna 3l
KoMniekT HCXOAHMX RaHHBX, 3aMHCAHHMX HA 6aanke aas npo6HBKM nepdoxaprt
NO 1
BUF 29 43 6 4 8 2
DX (1) 0.0 0.0005 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0015
(2) 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0025 0.0025 0.0025
(3) 0.0025 0.0025 0.002 0.002 0.002 0.003 0.003 0.005 0.0075
(4) 0.0075 0.0075 0.015 0.015 0.025 0.025 0.025 0.025 0.025 0.025
(5) 0.025 0.025 0.025 0.025 0.025 0.025 0.0
DY (1) 0.0 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
(2) 0.002 0.002 0.003 0.003 0.006 0,006 0.006 0.006 0.006 0.006
(3) 0.006 0.006 0.006 0.006 0.004 0.003 0.003 0.001
(4) 0.001 0.001 0.0
CORDI1 (1) 1.0 40 1.0 1.0 440 1.0 440 2.0 1.0 2.0 0.0 0.0 00 00
0.0 00 00 0.0
2) 2.0 40 1.0 2.0 4.0 2.0 40 300 1.0 30.0 0.0 0.0 00 00
0.0 00 00 0.0
(3) 3.0 40 40 20 220 20 220 7.0 4.0 7.0 00 00 00 00
0.0 00 0.0 0.0
(4) 4.0 80 40 70 220 70 220 80 50 80 50 260 44.0
29.0 440 30.0 4.0 30.0
(5) 5.0 80 50 8.0 220 80 220 9.0 6.0 9.0 60 280 220
28.0 220 29.0 5.0 29.0
(6) 6.0 80 220 2.0 440 20 440 290 220 290 220 280
6.0 280 6.0 9.0 22.0 9.0
XLAM 00 2210 0.06 005 221.0 221.0 0.05
YLAM 00 2210 006 005 221.0 221.0 0.05
CORD1 (1) 1.0 20 10 1.0 440 1.0
) 2.0 2.0 440 1.0 440 300
3) 3.0 20 440 300 1.0 300
(4) 4.0 20 1.0 300 1.0 1.0
ALPHA 23.0 00 87 0.0
TEMP —38 00 180 0.0

V—1040-2-8*



Tlpn Baaxnoctu Boszayxa 55% remneparypa Ha BHYTpeHHeR no-
BCPXHOCTH OTpaiAeHis Jo/kHa cocTaBisTbh He MeHee 8,8°C. B mpumepe
2 pasaena 40 nokasano, KaxK ONpejeHTh TEMNEPATYPy HapyXKHOro BO3AY-
Xa, NpH KOTOPONl B 3TOf TOUKE YCTAHOBHTCA AONYCTHMas TeMmneparypa
(8,8°C).

C BHYTpeHHell CTOPOHH OrpaxAeHHs K CTHKY N0 JHCTaM aJfIiOMH-
HHSL TOABOJHUTCA MHOIO TENJAa H 3TQ K€ KOJIHUeCTBO OTBOAMTCH OT
CTbIKA B CTOPOHBl MO JHCTaM OGIUMBKH, a 33aTeM ¥ B OKPYHalowylio
cpeny. [TostoMy MOXiO npegnonaraTh, YTo TEMMEPATYpa Ha OCH MeEK-
CTLIKOBOTO TPOCTPAHCTBA HA BHYTPCHHeli MOBEPXHOCTH  Orpa’kaeHu#
(ts=13,375°C) cywecTBenHO Melbllle, 4YeM Obiia Ol Ha «raajH»,
T. €. Ha BHYTpeHHel HOBEDXHOCTH OFPaKACHHS, He HMelollero CTHKOB,
3ty TeMnepaTtypy moAcuHTaeM 1o ¢opMyJae
Re 0,11494

Ronn (b t) = 18—

Pa3zHocrs T — 1,=1,4°C noaTsepXAaeT BLHCKa3aHHOe NPeANOJO-
Kenne,

C nenpio MOAYYHTb KOJNHYECTBEHHYIO OLEHKY BJHSHHA HAa Pe3yb-
TaThl pacyeta ocoGeHHOCTeH NPHHATOM pa3GHBKH HccjeayeMoll o6JjacTh
Ha 9JeMeHTapHhe GO/MOKH OCHOBHOA pacyeT OnJ HOBTOpeH ¢ OoJee
ApoGHoit pasGuBkoit. O6uiee KOAHYECTBO OJOKOB B 3TOM JOMNOJHHTENb-
HOM pacuete coctaBuao 4284 wr, KoanuectBo wuurepBanos no ocu OX
cocrasuio 102, a no ocu OV —42. Pasmepst DX ponmyckanucs He
kpynuee 5 MM, a D¥Y=3 mm. TevnepaTypa B HanGonee XONOAHOA TON-
Ke Ha BHYTpeliHeH TNOBEpXHOCTH orpaxnennfi (u—Ha pBC. 13) oxasa-
Jach He3HaUUTeJLHO BHIle, YeM NO nNpeluaywleMy pacuery (Ha
0,003°C). HanGoabwee pacxoXxieHHe B 3HaYeHHAX TeMmuepatyp cocra-
BitJIO B oAHOit Touke 0,012°C, p 6OAblUMHCTBE TOYEK OHO OHJI0O TAKHM
e, KaKk B TouKe «u». CymMMa TeN.OBLIX NOTOKOB OK23aJach HE3HAUM-
TeabHO Gonpledt (Ka 0,00%), veM no ochosHOMY pacyery. C6anaucH.
poBaJHCh TEN/JOBHE MOTOKH B STOM J[ONOJHHTEIbHOM pacueTe MHOYTH
Tak Ke, KAK ¥ B QCHOBHOM, HECMOTPA Ha3 3HAUHTENbHO GoJbiliee YHCIO
pacueTHHIX TOYek. B OCHOBHOM pacueTe BeJIHUMHA AeGanaHca TENJNOBHX
noTokos cocrtasuaa 5,1-10-4° a 8 aononuntTeanHom 7,4-10-40 Br.

Pe3yabTaTH AONOJHHTEADHOrO pacyetTa MOKa3anH, YTO pa3OHBKa
nceneayeMoi o6nacTH Ha ®aeMeHTaphne OJOKH, NPHHATSA B OCHOBHOM
pacyeTe, sBJseTCA ROCTaTOYHO ApobHoH. Iloayvaemoe B pesyavrate
yapo6aeHna pa30HBKY YTOYHEHHe pelieHHS He HMeeT RNPaKTHYCCKOro
CMLICJla, @ YBEJHYEHHC PacXola MAWIIHHOIO BPEMEHH OKa3biBaeTcst He-
noMepHo GOAbWIHM (AJHTEJBHOCTh ACNOJHHTEJALHOIO pacueTa COCTaBHJ/A
1 vac 26 mun).

lNpumep 2. TpeGyercss onpeaesHTh CONPOTHBJAEHHE TEMJONEpeAaie
orpaxjaolieli KOHCTPYKUHH H3 TPeXCJaOHHOR naHejad, BKJoYaioulelh
CTWK. AHanH3upyeMuil ¢parMeHT KONCTPYKUHHM CXeMaTHueck# wu3obpa-
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wen Ha puc. 15. Ha nem BuijeneHH aBa yuacTKa — HeOAHOpPOAHON no
TeNJIOTeXIHYCCKHM CBOACTBAM Orpakjaiouleil KOHCTPYKUHH AMHHON H Lyo
OHOPOAHON KOHCTPYKumH (mauHO Lca). [lpeamonaraercs, uto pac-
CMaTpHBaeMafd KOHCTPYKUMA TNPOCTHPAGTCA MNEPNeHAHKYJSAPHO K I1710-
CKOCTH uepTeéXka H  TeMmepatypile  yC/AOBHA  HCH3MEHIH  no
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Prc. 15. CxemartnueckHii ueprex dparmenra HeogHOPOAHOA oOrpaxaa-
Iowed KOUCTPYKUHK

suicoTe, Pacnpenenenne TemMfiepaTypnl B 3TOM CJyyae BO BCeX TNJOCKO-
CTAX, MapanjiebHBIX MJAOCKOCTH MOMEPevHOro CeyeHHA CThIKAa maHeJd,
6yseT OAMHAKOBO, T. €. B IIJIOCKOCTH paccMaTPHBAEMOro MnonepesHoro
ceuenun GyneT ABYXMepHOe TeMmnepaTypHoe noje, B pe3yabrate pac-
yeTa TeMNepaTypHOTO NoJs, KPOMe YHOMAHYTrO NPHBEACHHOrO CONpO-
THBJIEHHSA TemJonepenaye, C/lAelyeT TaxiKe ONPeleaHTb HauGoJjee Xx0.01-
H#oe MeCTO Ha BHYTPeHHefi MOBEPXHOCTH OTrpamkAalollefi KOHCTPYKLHH H
TeMnepaTypy 8 3ToM Mecte, Ha HapyxHOfi CTopoHe orpaxaeHHs 3axa-
HH TemnepaTtypa Bo3ayxa fy==-—32°C H KO3dQ(DHUHEHT TeMn00TAAUH
TIOBEPXHOCTH Ga==23 Br/(M2.°C). Ha BuyTpeHHeli cTOpOHe orpaxie-
HHA 3ajaHul TeMneparypa Bo3ayxa !,=18°C H xo3bpuuueHT Tenioor-
nasy noBepXHOCTH «p=8,7 Br/(M?*-°C). B yray (sa paccroauun mno
30 MM OT BepIUMHH) NPHHATO 3HaueHnHe dy=7,6, B nanean Ha pac-
CTOSIHHH OT OCH CTHIKA OKOJIO TPeX TOJUIHH ee BO3MOXHO NPaKTHYECKH
OLHOMEpHOe pacrpencsieHHe TemMmepaTypu, T. €. gx=0 B CeyeHusx,
OTCTOAWHX OT ocH Ha 480 MM (puc. 15). Ilostomy amecb HasHaueHsi
rpaHduUM Hecaeayemoft o6aactd ¢ YNOMAHYTHM YycioBHeM. IlonoGrum
o6pasoM Onia HasHauyeHa M rpaHHua Hceaeayemofi obnacth 6 —6
B Reperopoake (pHC. 15), oTcTOAILas OT BHYTPEHHEH NMOBEPXHOCTH cTe-
HH Ha 410 mM. Ha puc. 16 n3oGpaxen uyeprex Hccaeayemoit obnacts.
Ha wem xoMepa yuacTkos 06/1aCTH NOKa3aHWM B KPYXKKax, a HoMepa
rpaguR —B  nNpAMOyroabHHKaX. B Ta6a. 4 npHBeldeHH 3HaueHHs
TeNIONPOBOAHOCTER OTAEAbHHX Y4acTKOB neenepyemok 06-
NacTH.
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Puc. 16. Ueprex uccieayeMoit o6nactd

Tagaiuua 4
TennonpoBoAHOCTL MaTepHaNOB
et
Ne ydacTka Msly.
MartepHuan "ccélﬁe,v}gce:xoﬂ Br/(#-*C)
XKeuesobeton 1, 4,7 2,04
IMenomonnyperan 2,3 0,05
IMapou3son 5 0,06
MacTHxa 6 0,04

Ueprex npuHATOR pasbuBKH HccAenyemoit o6aacTn Ha GJOKH C lHe-
pasHOMepHbLIMH HHTepBAaJaMH TNpHBeNeH Ha pHe. 17, 3aech Ke XKHPHHI-
MH JMHHAME [IOKa3aHH YUaCTKH ucceaeayemofi oGaactit ¢ pasaHUHLIMH
TemIoNnpoBoAHOCTAMH. Pasmepnt 610k0B B MM. HanGosee cnoxusuiit mno
KOHMHTYpaUUH y4acTok HccaeayeMoit 061acTH, cocToAwHil 13 xele3obe-
TOHA C TEMJIONPOBOAHOCTbIO Ax=Ay==2,04 Bt/(M-°C), nomosHutensHo
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pa36HT Ha TPH YyvYacTKa (CM. NyHKTHpHBe JAHHHY ab B cd Ha puc. 17). Tak
NMOCTYNHAN AJS YNPOIUIEHHS ONMHCAHHSA reOMETPHH HecaeayeMoft o6adcTH,
TeM CaMbiM YMEHBLIHJH BEPOSTHOCTb NOABJEHHS OWHOOK NPH MOATOTOBKe
HCXOAHHIX AaHHHX. Bcero B Hccaenyemoft o6aacTd okasasock 509 saemeH-
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Puc. 17. Ueptex HceleayeMoii 061acTH, pacuieHEHHOR Ha sfleMeHTapHble
6ok

tapubix Gaokos. Ha pHe. 18 npuBenena npuusitas pasbueka HccAenyeMon
obnacTH, BHUEpPYEHHAl B YCJIOBHHX KOOpAHHATax.Ha sTom pucynke oxo-
JIO BEPUIHH Y4aCTKOB Hcc/lelyeMOR 06/acTH H YYacTKOB TIDaHHI NOA-
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fIMCaHHl HX KoOpAHHATH (OTAeNeHHHe Apyr OT Apyra 3angroii). Ha-
npumep, 9, | osnauvaer x'==9, y’=1 B yCJIOBHHX KOOpAHHATax. Haua.
J0 M KOHel yuyacTKa rpaHnusl o6BejeHH KPYXKOM.

oy = 23 Br/mM?<C) ty=-32°%
3 2,31 13,31 26,31
r T T T
3o . | i 1
297 s 1,28 |2;28 yug +;r_ 117
27 [2 ©FH 5% (7. L—w;t 15,26
2 f 4 = 26:26
s (2 B TH T
[, 1:24 BEBL ] p. RE
23 | 12,2 . O .
M D 751,22 ] INEE Q) T
20 1:22 44112 ANEERREE T g=0
19 F 1,18 T 13,18 15,18 .
18 P 2618
17 -76 T 5 R e TR B = _..1_._.1-.1_‘--4
. 4 -+11113; i .
15 % 7 i 915 12‘,51 ik . 025,75
5 14 T ; ot3=87 BT /M2 °C)
I 9=0 9;12 t§=18
10 7 A fyp= 7.6 BT /4°-C)
gt k o
¥} L ] tﬂyz =18°¢C
) L
5t 3| ag=87 B1/mM.)
sf* tg=18°C
-2 1,1
, L
00
2 4 6 810 12 14 16 18 20 22 24 26
1 3 5 7 9 11 13 15 17 19 21 25 25 x

Pac. 18, Ueprex ncenenyeMoRl o61acTH, pacwiieHeHHON! Ha sneMeHTap-
Hbie 6/710KH, B YC/OBHHX KOOPAHHATaX

B rta6a. 5 npuBeaen KoMnjekT HCXORHOA mHbopMaumn (6e3 cay-
XKeGHLIX KapT) K 9TOR 3ajave, oH COCTOHMT H3 10 rpynn gavHbIX. Kax-
Bas rpynna HMeeT CBOR HOMEp, COOTBETCTBYIOIIMA HOMEPY nepeyHs
KOMIJIGKTa YHCJICHHHIX 3HAaueHHA HCXOAHBIX NaHHHX H 06O3HayYeHHe,
CoOTBETCTBYOlee nepeynio n. 21 —32,

Bunoauns na 3BM pacuer temnepatypHoro mnojs CTHxa, hnepe-
XOAHM K pacdery NPRBEREHHOTO CONPOTHBJEHHA Tenaoncpefade, llpex-
BAPHTENLHO BHIYHCIHM BeJHYHHY
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Tab6auna 5
MoAHW#A KOMMJAEKT HHOPMAUHH K npuMepy 2

1) NO=2
2) BUF N L Z1 Z2 M1 M2
30 25 7 7 8 4
3) DX 0 1 2 3 4 5 6 7 8 9
0 0.000 0.005 0.005 0.010 0.010 0.010 0.010 0.010 0.010 0.010
10 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.020 0.030 0.040
20 0.040 0.040 0.040 0.040 0.040 0.040 0.000 *
4) DY
0 1 2 3 4 5 6 7 8 9
0 0.000 0.040 0.040 0.040 0.040 0.040 0.040 0.040 0.040 0.030
10 0.020 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
20 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
30 0.010 0.000
5) CORDI 1 2 3 4 5 6 7 8
fiy us X Y X Y X Y X Y X Y X Y X Y X Y
1 6 1 1 9 1 9 15 13 15 13 18 1 18 0 0 0 0
2 4 1 18 13 18 13 22 2 22 0 0 0 0 0 0 0 0
3 4 15 18 26 18 26 26 15 26 0 0 0 0 0 0 0 0
4 8 13 15 26 15 26 18 15 18 15 26 26 26 26 31 13 31
5 4 1 22 2 22 2 24 1 24 0 0 0 0 0 1} 0 0
6 4 1 24 3 24 3 28 1 28 0 0 0 0 0 Q 0 0
Z1 7 8 2 22 13 22 13 31 2 31 2 28 3 28 3 24 2 24
6) XLAM Z1
HY. 0 1 2 3 4 5 7
0 204 005 005 204 005 006 204
7) YLAM Z1
HY. 0 1 2 3 4 5 6 7
0 204 005 005 204 005 006 2.04
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8) CORD2

Hy  uB

] 2

2 2

3 3

4 2

5 2

6 4

Z22 7 2
2) ALPHA
10) TEMP

DO D e P4

12

26

12

4

15
15

28

HI

HT

~

CNOCROO

oo

4
Y X Y
0 0 0
0 0 0
15 0 0
0 0 0
0 0 0
28 ) 28
0 0 0
3 4
7.6 8.7
3 4
18 18
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3atem BunumweM u3 BHAauuofi Ha neuars crpoukn <«OQUIMBKA
B TEIJIOBOM BAJIAHCE» sennunny X Q;—CyMMy TelIOBHX {0~
TOKOB, BXOAfALMHX B Hcoaeayemyio obaacth: 2Q;==29,2655 Br/m. Hec-
KOMYI0 BequunHy R, onmpegenseMm mo gopmyae

tn‘—'t — { —
Ry = P tn L= = 1(8 3(2) 6=
BT in el Ca
L=, 29,2655 4—————"-1,
EQ+ T i 855+—"7g76 112

=1,3241 m?-°C/Brt,

Besunua CONPOTHBJICHIIA TCTAONEpeRaye HCOAHOPOAHORK oOrpax-
naiolueit KOHCTPYKUHH MeHbllie coorse'rcrnyxomeﬂ BeNHYHHB OAHOPOX-
HOH KOHCTDYKUHH, 310 yMmeHbllleHe COCTaBJjigeT

AR =_-—R—"ﬂ:—52.—=o,263=26,3%.
ROJ‘I[

B peaysbraTe nPOCMOTpa BHIBEASHHKIX HAa MeYaTh 3HAUeHKA Temue-
paTyp Ha BHyTpeHHel MOBepXHOCTH OrpaXKA€HHS HAIJH CaMOe XOJOoX-
soe MecTo — BOAH3H KenesobetoHHoro peGpa (puc. 17, Touxa <u»).
3acch HMeeT MecTo TeMmepatypa 6,072°C=6,1°C. Takas temneparypa
HeAONYCTHMA AJA KHJAWX noMeicunfi, Ilpn paaxuocTH BO3xyXa B Wux
55% Ha BHYTpeHHeli MOBepXHOCTH OrpaKAeHHil AonkHA OuTL Temne-
patypa moiwue 8,8°C. Kak pnauM, paccMaTpuBaeMHA CTHK Hyxjgaercs
8 aopaGotke.

B Hauane H370XKeHHA 9TOro npHMepa OLJIO YKa3aHO, 4TO TMOJO-
KeHue rpaHsun HccaeayeMmoff o6AacTd @ — G Ha3HaYMJK MO ONWTY no-
AOGHLIX pACYETOB, T. €. ¢ HEKOTOPHM pHCKOM ouHGHTbeda. Ilostomy no
OKOHYAHHH PacYeTa CJeayeT YAOCTOBEPHTLCA, YTO 3Ta rpaHulla.He Oul-
Nla Ha3HayeHa CAHWKOM GAH3KO OT OCH CHMMeTPHH cTuka. HauGonee
npocToft npoBepKofi MBJAAETCA CONOCTaBJEHHEe IOJNYYEHHOH MO pacuyery
#a OBM rteMnepartypsl ua suytpenuef NOBEPXHOCTH CTCHH B CeUEHHH
a—a (14,523°C) c TemnepaTypod, pacCyHTaHHOM MO H3BeCTHOR (HoOp-
MyJe &A% OAHOPOAHOTO OrpaXjienys, T. €. Al OTpamjeH#d, B KOTO-
POM HMeET MCCTO OJHOMEPHHA TeMnepaTypHHA PeXHM

ts — tn 18— (—32)
s = (8 —— = [4,803°C.
N Ro.rx us 18 1,79768,7

Pacxoxaenne, kax BuasM, coctasaser 0,280°C. Oxo ykasusaer
Ha HEKOTOpyD HETOYHOCTL B pacueTax, BH3BAHHYKO OTCYTCTBHEM 3ama.
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€a B NOAOXKEHHH rpasHiubl a-——a ncenepyemoit obfactn. Jas suiscHe-
HHS BENHYHHH BBOAHMOHA TAKHM 00pa3oM OWHGKH B MCKOMBIE BENHYH-
HN fax B 2 Q pacder GBI NOBTOPEH B CJydae, KOTA4 rpaHuua a-—a
Onsa oToABHHYTA BNpPaBOo Ha 480 MM. JDTOT JOMOJHHTENBHHA YuacTOK
70 OCH OX NpOWAH 12 HHTepBanaMH pa3MepoMm 0,04 M Kaxauwi., Pas-
6uBka no ocH OY ocranach HenaMenuofi. B 3toM cayuyae Hccaesyemas
o6aacTh OKas3ajach pacusieHeHHofi Ha 701 3nemenrapunfi Gaok. Bpems
pacueta coctaBujo 15 MHH. TemnepaTypa B CaMOM XOJNOZHOM MecTe
Ha BHyTpeHHell moBepxHOCTH okasanacy 6,074°C, T. e. Ha 0,002°C Bh-
e, yeM B pes3yJabTaTeé pacdeTa OCHOBHOro Bapuanra, CyMMa TennoBHIX
NIOTOKOB, BXOAMIINX B uYaCTb HccaeayeMofi 061acTH, KOTOpam COOTBET-
CTByeT o6jacTH, NpuHATOR B pacier B OCHOBHOM BapHaHTe, paBHa
ZQ=29219 Br/M, T. e. Ha 0,047 Brfm (umm una 0,16%) MeHsue,
yeM TNOJYYHJIOCh B pe3y/abTaTé pacueTa OCHOBHOrO BapHaHuTa, Hanowm-
HHM, YTO paccMaTpPHBaeMHff BapHaHT pacyeTa NOCTaBHJAH C Ueabio 60-
Jiee TOYHO BOCHPOM3BECTH B3aHMoneiicTsMe HccaexyeMmoit obaacTH ¢ oT-
cexaeMoff 4acCTbiO oOrpaxaawiiefi KoHcTpyxkuuu., Temepb TeMmnepatypa
#a BHyTpPeHAHeR NOBEPXHOCTH CTEHH B TOuKe, Jexamel Ha rpaHuue
a’ —a’, oTogBRHYTOR OT rpanHun a-—a Ha 480 MM, OKa3ajack
14,802°C, 1. e. copnazaowest ao 0,001°C ¢ temnepaTypoil, noayuennon
70 pacyeTy OXHOMEPHOH CXeMHI.

IMpoaenaHnnfi AONOJHHTENBHBIA pacueT TOKa3aJ, YTO TONOXKEHHe
TpalulK G —a B OCHOBHOM BapHaHTe (Ha paccTosHu# 480 MM OT och
CHMMETDHH CIHIK2) UDHBOXHT K OueHb MaJIOR NOrpewiHOCTH pacuera,
ona cocrasaser 0,002°C B OTHOLEHHH TeMuepaTypsl B CaMON XOJIOA-
Holt Touke Ha BHYTpDeHHe#l MOBepXHOCTH CTeHW H Menbile 0,2% B on-
peleJieHHH CYMMH TeIJIOBHX TOTOKOB, TNepecexkaiollHX HccaeayeMyio 00-
nacte. IlosToMy B pacyeTax APYTHX TOJOGHHIX CTHKOB, NPOBOANMHX
B XOAe NpOEKTUPOBAHUNA, DPH HA3HAUECHHH TFPAHHUH MEXKAY mccaepye-
MOft 06114CTBI0 H OTCEKaeMON YacTbi0 KOHCTPYKUWH BO3MOXHO MOJb30-
BAaThCA peKOMeHAalHed, NPHHUNTOR NPH NOCTAHOBKE OCHOBHOrO BapHaH-
va — pacnoJiaraTh 3Ty rpaHdAUly Ha pPacCTOAHHH TpeX TOJMIUHH KOHCT-
pykuny, Ecqm Ke pacueTw TeMmepaTypHHX mnoJefi NMoaoGHWX CTHKOB
NPOBOAATCA B HAYYHO-HCCAEAOBATENbCKHX HEAAX, TO B pacyer chaeayer
80B/ekaTb OONBIIYIC YacTb AHAMH3HPYeMOR orpaxpaioied KOHCTPYK-
UHH.

Mpumep 3. PaccuntaTh CTamHOHAapHOE TeMnepaTypHoe NOJE BepTH-
KaJNBHOTO YIVIOBOTO HapyXHOro CTHIKA TPexc/aOfiHOR naHeaH H3 JApe-
BECHOBOJIOKHHMCTHX TJIHT C MHHEPAJOBATHHIM yrenautenem. CxeMaTHUECKH
Yepre cTuika npusefen na puc. 19, Kak suanm, cTHIK CHMMeTpHYeH OT-
HOCHTENbHO OCH, RakJoHeHHOR noa 45° x ocAM KooppuraT. Bocnosb-
3yeMcA 9TOH OCOGEHHOCTBIO  AAA PadbACHEHHA  MOpAAKA  yueta
HaKJAOHHBIX TPaHHL,

BoamoxrocTs pacuera TeMmepaTypHOro noJs B PacCMaTpHBAaeMOM
CTHKE KaK JABYXMEPHOrO YCTaHaBJ/HBaeM, YUHTbiBas, YTO 1aueAb B 06-
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Puc. 19. CxemartHuecKHR vepTeX YIJIOBOTO HapPyXHOro CThKa

JIaCTH CTHKAa NPOCTHPaeTcsd Ha 3HAYHTENbHOE PACCTOAHHE MepneHAHKY-
ASpHO K NJOCKOCTH uvepTexka (mo ocu OZ) M TeMmepaTypHbie YC/IOBHS
HEHIMEHHH 10 BHCOTe. [103TOMYy B TJOCKOCTH NONEPEYHOrOo CEUEHHH
6yneT nAOCKoe ABYXMepHOe TeMnepatypHoe moJse, Ha BuyTpenned cro-
pOHe OrpakieHHN 3ajaHy TeMmnepatypa Boaayxa {z==18°C n xko3dda-
HHEHT TENJOOTAA4H BHYTPeHHeA NOBepXHOCTH ap=87 Br/(M2-°C).
B yray (na pacctosnkM 10 MM OT BePHIMHB)  APHHSTO SHauenHe
as=7,6 Br/(M?-°C). B kauecTse TEMNepaTypH HapYMXHOro BO3AYyXa
B pacyeT NPHHATA CPeldHAst Temnepatypa HaHGOJNee XOJOAHHX CYTOK
ty= —29°C. KospodHuueHT Tema0OTA3YH HAPyXHOA NOBEPXHOCTH oOr-
paKAeHHS TPHHAAH PaBHLM ax=23 Bt/(M%?.°C). B Taba. 6 npunsese-
bt 3Hauelus rensonpononnocreii Br/(M-°C) matepuanos Az=h,, oGpa-
3YIOUHX CTLIK,

Bo3MOXKHOCTD pacueTa pacCMaTpPHBAEMOrO TEMMEPATYPHOIO  MNoJs
KaK CTAUHOHAPHOTO He NMPEACTABJANACh HECOMHEHHON, TaK KaK B CTHKe
eCTb, XOTA H B OTPAaHHYECHHOM  KOJIHYCCTBE,  MAaCCHBHHE 9/1EMEHTH
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Ta6banna 6
TenaonpoBORHOCTh MATEPHANOB

Ne yuacTka
MaTtepuaa HceaeayeMon Axnh,.

o6aacTH
Hepeso 1,3, 7 0,29
JKecTkuit nexonnacr 4, 8 0,05
JipeBeciOBONOKHHCTHE TAHTH 6 0,17
Miunepaabias Bata 2,5 0,07

(6pyckn). Hcnoab3ys nporpaMMy pacyeTa HeCTauHOHApPHOTO TeMIepa-
TYPHOro TOJsA, 3TOT e CTHK pAacCYHTaJH Ha pesKoe MNOXOJOJaHHe,
3aKaHyHBalolleecss BO3AEACTBHEM HA KOHCTPYKUHIO HEH3IMEHHOR TeMme-
paTypu BO3ayxa fg== —29°C NpOJOJNKHTENLHOCTHIO OKOJO CYTOK
(20 uyacos), H YCTAHOBHJH, YTO K KOHLY MNepHOAa C HEH3IMEHHOH TeM-
1epaTypofi HapyXXHOro BO34yXa TEMNEPaTypn Ha BHYTPEHHEH noOBepX-
HOCTH YIJla Orpaxiaiollleil KOMCTPYKUHH OKA3a/HCh BecbMa OAH3KHMH
K HX 3HaYeHHAM, ONpeje/ieHHHM B Pe3yabTaTe pacyeTa MO CTAUHOHAP-
HOMY peXHMY, T. € YCTAaHOBHJIH BO3MOMHOCTb Pac4eTa cepHH NOR0G-
HbIX CTBIKOB N0 CTaUHOHApPHOMY peXiMy.

Ha puc. 20 npuseaen uepTex mcciacayemoii oGaacts, B medl, Kaxk
BHAIM, BHe/NeHO 8 y4acTKOB ¢ pas/iniHOil TeMJIONPOBOAHOCTLIO (HoMepa

1]
af,;°76 Bm/M?C) ag =87 Em/ M2 %)

p -0 ﬁ B tg=18%
o) /2! . )
I )
' 2
©) ® RIS
~N
g0 / ®
/ i
= - 0] S
6w 18] 32 08 Bay-238mmam)| X
i_: 70 ' 440 tn=-29°C
N7

Puc, 20. Yeprex muccieayemoit o6aacTH

O — Homepa YYaCcTKOB MccaedyeMofi o6nacTH € PasAHYHOR  TemJonpOBOANOCTHIO
[J — nomepa y4acTkoB rpanni, ¢ pa3AHYNBLIMH YCROBMAMH 1eng006MeNa
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B KPYKKax) H 7 yyacTKOB rpanuusl (nomMepa B NpSAMOYroJib-
uuKkax). VYuactkm rpawmsus Ne 1 u 3 npeacrasasior co6oil
ecTeCTBeHHHe TpaHiUL uccaexyeMoft ofnactd  (HapyXuas ¥  BHYT-
peHHSs TNOBEPXHOCTb OTpaXKAEHHA), HA HHX 3ajJaHB TPaHIYHHE YCNO-
BHS TPeTbero pojaa-— TeMllepaTypa OKpysKaioulet cpeabl —H KOIPDH-
LUHCHAT TeNJOOTRXAYX TOBEPXHOCTH). Y4acTkuH rpaHuHusl ¢ Ne 5, 6 B 7
PacnonioXeHsl HAa OCH CHMMETpHH CThKa (6 —6), uMewouelr HAaKJIOH
45° k ocn OX. Ha stux yyacTkax 3alaHo ycJOBHe BTOpOro pojaa—
PABEHCTBO HYJIO TEIJIOBOrO NMOTOKA MO HOPMAaJjdH K 3Tofl rpaHiue. Yua-
cTok Ne 2 rpanHus uccaeiyemoft o6AacTH pacnosnokeH Ha PacCTORHHH
550 MM OT yria KOHCTPYKUMH. 3A€Ch NpeasaracTci NPaKTHYECKH OX-
HOMepHOe pacmpeje/ieHHe TEMNepaTyps B OrpaxKIAeHHH M, Kak CJeicT-
BHE, PaBCHCTBO HYJIO TeNJOBOrO MOTOKa IO HOPMAaJK K 3TOR rpanHue
(a —a). OcHoBaHHEM A/ PacnoJIOXKCHHA STOH TPaHHUE HAa NPHHATOM
PACCTOAHHH OT YrJla fIBJASETCH ONHT NPOBEJeHHA DacyeToB NOAOOHBIX
KOHCTPYKuuil. B HMX oOwiuHO Ha paccToaHHMH 4—5 TOJNUWHH OT CTHKA
(B RarRHOM cjyyae-—OT yraa) pacnpefeneHust TeMMepaTypul B paamuy-
HHX CcedCHHAX TaHeJH MOBTOPAIOT APYr Apyra, T. e. ABJAIOTCA OAHO-
mepHuMH. [To okoHuaHHH pacueTa HaAJeXHT NPOBEPHTL NPaBHABHOCTD
UPHHATOrO JOMYIIEHHS O NPAKTHYECKH OAHOMCPHOM  pacnpegeseHHH
TeMnepaTypsl B CeYeHUH a —d.

Buinenennas unccnegyemas o6nactb 6biia pacysieHeHa Ha 657 6:10-
KOB pa3nHyHBX pasmepos (punc. 21). JKHpHBIMH JHHHAMHE OOKa3aHu
TPaHHUB Y4aCTKOB HCCJAEAYeMOR 06JacTH € PAINUYHBIMH KOHCTPYKTHB-
HBHIMH 3/JIEMEHTAMH H TeNJONPOBOAHOCTAME. B ycnosnoit cucremMe xoopau-
HaT 3Ta Xe pa3buBka nmpumcleHa Ha puc. 22. Ha 3tom piucynke Homepa
YYacTKOB TPaHHL NOKa3aiH B KPYXKax, HoMepa rpaHyil —B KBaApartax,
OKOJIO BepIUHH MOAMHCAHB Koopauuatu no ocsiMm OX’ u OY’,

B Ta6a. 7 npusegena BCA HcXoauas HHPOpPMauus, OTHOCALLAsCH
& naHHOMY pacuery, OGpaTHM BHMMaHHE Ha YYeT HaKJOHHWX TIpaHHIL
npu cocrasnenHd Tabaiy CORD1 m CORD2. Haxnouusle rpauuis
uMeior 1, 2 H 7 ydacTKH Hccjeayemo#fi o6GNACTH, OHH NPOHYMepPOBaHH
cooTsetcTBeno Ne 5, 6 u 7. M3-3a Toro, uto B Hamem caygae Ha-
KJI0OHHaA rpaunia mpoxoant noa yriom 45°C k ocu OX M npuaaras pas-
6HBKa HcCiaegyeMofi 06siaCcTH OpraHH3oBaHAa TaK, YTO paccMaTpuBaeMasd
rpaHiua nepecekaeT GJIOKH 10 AHAroHajH, BO3MOMHO OAHHM Y4acTKOM
'HAKMOHHOM TpPaHHUW OXBATHTb IPYNNY 3JEMEHTAPHHX OJOKOB, HMeIo-
WMX pasangHble pa3Mepul. PekoMenfyem uuTaTeNio OPOCACAHTH 3a CO-
OTBETCTBHEM KOOPAHMHAT, YKa3aHHWX B COOTBETCTBYIOIIHX CTPOUKaXx
Tabany CORD1 (1, 2 u 7) 1 CORD2 (5, 6 # 7), ¢ faHHWIMH O KOOp-
AHHATaX MECT IEpe/iOMOB IPaHiill, NPHBEJEHHHIX Ha pHC. 22,

Ilpy o3naKOMJIEHHH C NPHHATHIM B NpHMepe YueTOM HaKJIOHHON
rPaHHIbl CcleAyeT HMeTb B BHRY, 4TO 3TOT HAKJOHHHA y4acTox pas-
fseaunn Ha TpH (Ne 5, 6 H 7) HCKYyCCTBEHHO JHWb AJA TOrO, UTOOLI
Q0Ka3aTh KaK TaKHe Y4acTKH CONPAraioTcs Memay coGoft, Tak Kak no
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Puc. 21, Yeprex HccrenyemoRt 06/1aCTH, Pacu/eHeHHOR Ra sieMmeHTapHble G.10KH
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Puc. 22. CxeMa B YCJOBHHX KOOPAHHATaX pacu/eHeHns HccaeayeMoft o6nacTH  Ha 9JeMEHTapHHe
6a10KH
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Ta6nuua 7

Moanutit kKoMnaexT HHpopMauHyu K OpumMepy 3

1) NO=3
2) BUF N L 21 Z2 M1 M2
18 45 8 7 5 4
3) DX
0 1 2 3 4 5 6 7 8 9
1] 0.0 0.004 0.004 0.003 0.003 0.004 0.009 0.009 0.009 0.010
10 0.010 0.009 0.009 0.009 0.004 0.003 0.003 0.004 0.004 0.010
20 0.008 0.006 0.008 0.010 0.010 0.010 0.010 0.010 0.010 0.010
30 0.010 0.015 0.015 0.015 0.015 0.018 0.025 0.025 0.025 0.025
40 0.025 0.025 0.025 0.025 0.025 0.025 0.0
4) DY
0 ] 2 3 4 5 6 7 8 9
0 0.0 0.004 0.004 0.003 0.003 0.004 0.009 0.009 0.009 0.010
10 0.010 0.009 0.009 0.009 0.004 0.003 0.003 0.004 0.004 0.0
5) CORDI Ml
Hy. uB. 1 2 3 4 5
X Y X Y X Y X X Y
1 5 1 1 46 1 46 3 25 3 1 15
2 5 3 3 17 3 17 17 165 17 3 35
3 4 17 6 23 6 23 14 17 14 0 0
4 4 17 14 23 14 23 17 17 17 0 0
5 4 23 3 46 3 46 17 23 17 0 0
6 4 29 17 46 17 46 19 29 19 0 0
7 5 17 17 29 17 29 19 185 19 17 175
Z18 4 17 3 23 3 23 6 17 ) 0 0
6) XLAM Z1
HY 0 1 2 3 4 5 6 7 8
0.0 0.29 0.07 0.29 0.05 0.07 0.17 029 0.05



= 7) YLAM
=)

Z1
HY 0 1 2 3 4 5 6 7 8
0.0 0.29 0.07 0.29 0.05 0.07 0.17 0.29 0.05
8) CORD?2 M2
| 2 3 4
HY 4B X Y X Y X Y X Y
1 2 I 1 46 1 0 © 0 0
2 2 45 1 46 19 0 0 0 0
3 2 46 19 90 19 0 0 0 0
4 2 20 19 19 19 0 0 0 0
5 4 19 19 185 19 17 175 17 17
6 4 17 17 1865 17 3 35 3 3
Z2 7 4 3 3 25 3 1 1.5 1 1
9) ALPHA 79
HT 1 2 3 4 5 6 7
23 0 8.7 7.6 0 0 0
10) TEMP Z2
HT i 2 3

£
1%
)]
-~

—29 Q 18 18 0 0 0



YCTOBHIO 33ja4YH Ha BCeM HAKJOHHOM YYacTKe YCJAOBHE TelIoOGMeHa
04uHaKOBO (gn=0), TO MOXHO GblI0 OGOATHCL OJHHM Y4aCTKOM.

Pelenne Ha MalwHHe STOro npumepa GHIO NPOBELEHO ABAMAH —¢
C OAHHOYHOM M RBOMHOM TOUHOCTHIO. BpeMs pacuera B mepBOM cJyuae
COCTaBHJIO 6 MHHYT, Bo BTOpoM — 8, [losyuyeHHnle B o6oux cayyasx
PE3y/bTaTH — BLIBeleHHHE HA Ne€uaTh JAaHHHE O TeIJIOBWX NOTOKax H
O pachnpeAe/eHHH TeMNepaTyp NPaxKTHYECKH COBMAJH, PasiHune JaHHHX
o Temnepatypax He mnpebmcuao 0,003°C. Beaumunna pgeGananca TemnJo-
BbIX MOTOKOB B cJy4Yae pacdeTa C OQHHOUHOMN TOWYHOCTBIO COCTaBHJAA
1,6-10~2%, a B peaysibTarte pacgseTa ¢ ABOAHOA TOyHOCTbIO 5-10-109,

PaccMaTpuBas noJyueHHHE pe3yJbTaThi — BHUHC/JCHHOE pachnpese-
JieHHe TeMmnepaTyp, OGHapyXuaH, YTO HH3IUIAA TeMmnepatypa Ha BHYT-
penHelt TOBEPXHOCTH OrpaxieHdsa (B yray) okasanace pasHoi 6,79°C,
YTO He OTBeyaeT TPeGOBaHHIO HeAONMYCTHMOCTH OGPa30BaHHA KOHAEHCa-
Ta B XKHJHX TNOMEIleHHAX € BJaXHOCThIO Bo3ayxa 55% u mnoatomy
CTHK HYXAaeTca B AOpaGoTke.

[NosnoxkeHne rpaHHmBl HCCACAYeMOH 061acTH @ — 4 Ha3HAYUJAM 1O
ONHITY NMOAOGHHX PAacYeTOB W NO OKOHYAHIM pacyeTa CJAeAYeT YAOCTO-
BepHTbCS, 9TO 9Ta IpaHHUA He OHJjla HasHayeHa CJAHIIKOM GJH3KO OT
yraa, [Ins TakoA NpPOBEpPKH pacCUHTaeM IO H3BeCTHOH dopMmyte TeMme-
paTypy Ha BHYTpPEHHeil IIOBEDXHOCTH <TJIaflKOTO» OrpaX(ieHHsi, T. e.
B MeCTe, 3HaYHTE/bHO YAaJEeHHOM OT yraa

R» 0.115
Py () fy) = 18— ————— (184-29) — 14,571°C,
s Rrx (fa—ta) = 18 1,576 +29)
1
TaK Kak R; =-é—7—=0,115 M2.°C/BT, n
1 1 0008 0094 0,008

_— =1576 w2-°C/Br.

Rora=go+ 33+ 007 T To07 T 09 — 1576 M*-°C/Br

[Monyuennas mo pacyety ORHOMEPHOrO pacnpefesieHHs TeMIepaTyp

BesHuuHa T;" pasauyaercs aumb Ha 0,001°C oT BuBeaenHoi Ha me-
YaTb BEJHYHHH TeMIlepaTypn Ha BHYTpeHHefi MOBEPXHOCTH OrpajeHus
B6/H3M TpaHMIN @ —a MceaeayeMoit o6aacts (14,572°C), 1. e. Ha
3HauuTeJbHOM YyHajieHHH OT yraa, Takoe coBnajeHHe YyKasHBaeT Ha
TO, YTO NOJIOXKeHHe 39TOA rpaHHUW BHGPaHO MNPaBHAbBHO, B CEYEHHH
@ —a [efiCTBHTEJbHO HMEET MECTO ORHOMEpHOe paclpele/ieHHe TeMme-
paTypu., 3TO NOATBEPKAAETCH H APYrHMH AAHHLHIMH O pacHpexe]eHHH
TeMNepaTypel B Hccaeayemoft o6Gnactd. B NATH nocneiHHXx BepTHKaJb-
HbIX PpRAAX 3JEMEHTapHHX OJOKOB pacHpefefeHHe TEeMNepaTypH OAM-
HaKoBO ¢ TouHocThio o 0,001°C, T. e. B6JH3H Ha3HaueHHOR B XoAe
NMOCTAHOBKH 3aJayd TPaHHUW HccaeAyeMoH o0OJacCTH @ —a TenJoBHe
NOTOKH B HampaBJeHHH, NMEepPneHAHKYJSpHOM K 9STofi rpaHuue, MPaKTH-
YyeCKH PaBHBl HYJIO, H OKa3aJoCh NMPaBHJALHHM MpeANoJoXKeHHe, 9TO Ha
paccTofHuH 4—5 TOJIIMH NaHend OT yrjia HMEET MECTO ONHOMEpHOE
pacnpefiesienne TeMAepaTyphl,

11t
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ITpunrosenue 2

TEMNEPATYPA TOYKH POCHI ¢, A8 PA3JIHYHBIX TEMIEPATYP ts

H OTHOCHTENbHOR BJIAXXHOCTH @z BO3AYXA B IOMEWLEHHUHU

OTHOCHTEIBHASA BAANKHOCTD BO3AyXa Qg B NOMEILEHHH, %

tg,
© ) 45 50 55 60 65 70 75 80 85 ) 9
—5 |—15,30 |—14,04 —12,90 {—11,84 |—10,83 —9,96 —9,11 —8,31 —7,62 |—6,89]—6,24(—5,60
—4 | 1440 1310 111,93 |—1084 | —9,89 | —899 | —811 | —7.34 | —6.62 |—589|—504 —4,60
—3 | 1342 (1216 |—1098 | —991 | —895 | —799 | —7,16 | —637 | —562 |—490| 424 —3.60
—2 |—1258 —1122 | 1004 | —898 | —7,95 | —7.04 | —621 | —540 | —462 | -390 —3,34]—2/60
—L |16l |—1028 | —910 | —798 | ~7,00 | —6,09 | —521 | —443 | —366 [—294|—234 —1,60
0 |—10,65 —9,34 —8,16 —7,05 —6,06 —5,14 —4,26 —3,46 —2,70 |—1,96|—1,34(—0,62
1 —9,85 —8,52 —7,32 —6,22 —5,21 —4,26 —3,40 —2,58 —1,82 |[—1.08|—0,41{ 0,31
2 —9,07 —7,72 —6,52 —5,39 —4,38 —3,44 —2.56 —1,74 —0,97 |—024] 052 1,29
3 —8,22 —6,88 —5,66 —453 —3,52 —2,57 —1,69 -—0,88 —0,08 0,74 152 2,29
4 —7.45 —6,07 —4,84 —3,74 —2,70 —1,756 —0,87 —0,01 0,87 1,72 2,50| 3,26
5 —6,66 —5,26 —4,03 —291 —1,87 —0,92 —0,01 0,94 1,83 2.68| 3,49{ 4,26
6 —5,81 —4,45 —3,22 —2,08 —1,04 —0,08 0,94 1,89 2,80 3,68] 4,48f 5,25
7 —5,01 —3,64 —~2,39 —1,25 —0,21 0,87 1,90 2,85 3,77 4,66] 547! 6,25
8 | —421 | —283 | —1.56 | —042 | —0.72 1,82 2,86 3385 477 564| 646] 7.24
9 | —3,41 —2,02 —0,78 0,46 1,66 2,77 3.82 4,81 5,74 6,62| 7,45] 8,24
10 | —2,62 —1,22 0,08 1,39 2,60 3,72 4,78 5,77 6,71 7.60| 844| 9,23
11 | —1.83 | —0,42 0,98 1.32 3,54 4,68 5,74 6,74 7,68 8,58 9.43| 10,23
12 | —1.04 0,44 1,90 3,25 4,48 5.63 6,70 7.71 8,65 9,56 10,42 11.22
13 | —0,25 1,35 2,82 4,18 5,42 6,58 7,66 8,68 9,62 10,54 11,41} 12,21
14 0,63 2,26 3,76 5,11 6,36 7,53 8,62 9,64 10,59 11,52| 12,40 13,21




998—4¢

el

Ipodonxcenue npua. 2

OTHOCHTENLHAR BNAXHOCTL BO3NYX2 (ps B DOMEIlennH, %
‘B
*C 40 45 50 55 60 65 70 75 80 85 90 95
15 1,51 3,17 4,68 6,04 7,30 8,48 9,58 10,60 11,59 12,50| 13,38} 14,21
16 2,41 4,08 5,60 6,97 824 9,43 10,54 11,67 12,56 13,48] 14,36] 15,20
17 3,31 4,99 6,52 7,90 9,18 10,37 11,50 12,54 13,53 14,46| 15,36) 16,19
18 4,20 5,90 7,44 8,83 10,12 11,32 12,46 13,51 14,50 15,44| 16,34] 17,19
19 5,09 6,81 8,36 9,76 11,06 12,27 13,42 14,48 15,47 16,42] 17,32) 13,19
20 6,00 7,72 928 10,69 12,00 13,22 14,38 15,44 16,44 17,40 18,32} 19,18
21 6,90 8,62 10,20 11,62 12,94 14,17 15,33 16,40 17,41 18,38] 19,30{ 20,18
22 7.69 9,52 11,12 12,55 13,88 15,12 16,28 17,37 18,38 19,36{ 20,30 21,16
23 8,68 10,43 12,03 13,48 14,82 16,07 17,23 18,34 19,38 20,34] 21,28| 22,15
24 957 11,34 12,94 14,41 15,76 17,02 18,19 19,30 20,35 21,32{ 22,26 23,15
25 10,46 12,75 13,86 15,34 16,70 17,97 19,15 20,26 21,32 22.30] 23,24 24,14
26 11,35 13,15 14,78 16,27 17,64 18,95 20,11 21,22 22,29 23,28] 24,22| 25,14
27 12,24 14,05 15,70 17,19 18,57 19,87 21,06 22,18 23,26 24,26| 25,22| 26,13
28 13,13 14,95 16,61 18,11 19,50 20,81 22,01 23,14 24,23 25,241 26,20 27,12
29 14,02 15,86 17,52 19,04 20,44 21,75 22,96 24,11 25,20 26,22 27,20( 28,12
30 14,92 16,77 18,44 19,97 21,38 22,69 23,92 25,08 26,17 27,20] 28,18 29,11
31 15,82 17,68 19,36 20,90 22.32 23,64 24,88 26,04 27,14 28,08 29,16/ 30,1 0
32 16,71 18,58 20,27 21,83 23,26 24,59 25,83 27,00 28,11 29,16} 30,16 31,19
33 17,60 19,48 21,18 22,76 2420 25,54 26,78 27,97 29,08 30,14| 31,14 32,19
34 18,49 20,38 22,10 23,68 25,14 26,49 27,74 28,94 30,05 31,12] 32,12 33,08
35 19,38 21,28 23,02 24,60 26,08 27,64 28,70 29,91 31,02 32,101 33,121 34,08
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ITpuroxenue 3

TEMNEPATYPHBLIA NMEPENAL ts—tp AJIA PASJAHYHDIX TEMNEPATYP ¢,
H OTHOCHTEJIbHOA BJAA)XHOCTH ¢: BO3AYXA B NOMEILEHHH

OTHOCHTE/bHAs BAAXHOCTb BO3AYXA @, B MOMEILIEHHH, %

40 45 50 55 60 65 70 75 80 85 %0 95

10,30 9,04 7,90 6,84 5.83 4,96 4,11 3,31 2,62 1,89 | 1,24 | 0,60
10,40 9,10 7.93 6,84 5,89 4,99 4,11 3.34 2,62 1,89 | 1,24 | 0,60
10,42 9,16 7.98 6,91 5,95 4,99 416 3,37 2,62 1,90 [ 1,24 | 0,60
10,58 9,22 8,04 6,98 5,95 5,04 49] 3,40 2,62 1.94 | 1,34 | 0,60
10,61 9,28 8,10 6,98 6,00 5,09 4,21 3,43 2,66 1,94 | 1,34 | 0,60
10,65 9,34 8,16 7,05 6,06 5,14 426 3,46 2,70 1,96 | 1,34 | 0,62
10,85 9,52 8,32 7.22 6,21 5,26 4,40 3,58 2,82 2,08 | 1,41 | 0,69
11,07 9,72 8,52 7.39 6,38 5.44 4,56 3,74 2,97 224 | 1,48 | 071
11,22 9,88 8,66 7,53 6.52 5,57 4,69 388 3,08 2,26 | 1,48 | 071
11,45 10,07 8,84 7.74 6,70 5,75 4,87 4,01 3,13 228 | 1,50 | 0,74
11,66 10,26 9,03 7,91 6,87 592 5.01 4,06 3,17 232 | 1,51 | 0,74
11,81 10,45 9,22 8,08 7,04 6,08 5,06 4,11 3,20 232 | 1,52 | 0,75
12,01 10,64 9,39 8,25 7,21 6,13 5,10 4,15 3,23 234 | 1,53 | 0,75
12,21 10,83 9,56 8,42 7,28 6,18 5,14 4,15 3,23 2,36 | 1,54 | 0,76
12,41 11,02 9,78 8,54 7,34 6,23 5,18 4,19 3,26 2,38 | 1,55 | 0,76
12,62 11,22 9,92 8,61 7,40 6,28 5,22 423 3,29 240 | 1,56 | 0,77
12,83 11,42 10,02 8.68 7,46 6,32 5.26 4,96 3,32 242 1 157 | 0,77
13,04 11,56 10,10 875 7,52 6,37 5,30 4,29 3,35 244 | 1,58 | 0,78
13,25 11,65 10,18 8.82 7,58 6,42 5,34 4,32 3.38 246 | 159 | 0,79
13,37 11,74 10,24 8,89 7,64 6,47 5,38 4,36 3,41 2,48 | 1,60 | 0,79
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Ilpodoamenue npua. 3

OTHOCHTEBHAN BJX3XHOCTD BO3AYXA @, 8 HOMeulensn, %

to.

o 40 45 50 55 60 65 70 75 80 85 90 95
15 | 1349 11.83 10,32 8,96. 7,70 6,52 5,42 4,40 3,41 2,50 | 1,62 | 0,79
16 13,59 11,92 10,40 9,03 7,76 6,57 5,46 4,43 3,44 2,52 | 1,64 | 0,80
17 13,69 12,01 10,48 9,10 7,82 6,63 5,50 4,46 3,47 2,54 | 1,64 | 081
18 13,80 12,10 10,56 9,17 7,88 6,68 5,54 4,49 3,50 2,56 ] 1,66 | 0.81
19 13,91 12,19 10,64 9,24 7,94 6,73 5,58 4,52 3,53 2,58 | 1,68 | 0,81
20 1 4’00 12,28 10,72 9,31 8’00 6,78 5,62 4,56 3,56 2,60 1,68 0,82
21 14,10 12,38 10,80 9,38 8,06 6,83 5,67 4,60 3,59 262 11,70 | 0,82
29 1421 12,48 10,88 9,45 8,12 6,88 5,72 4,63 3,62 264 { 1,70 | 0,84
23 | 14,32 12,57 10,97 952 | 818 6,93 5,77 4,66 362 | 266 [ 1,72 | 085
24 14,43 12,66 11,06 9,59 8,24 6,98 5,81 470 3,65 2,68 1 1,74 | 085
25 14!54 12.75 11 , 14 9’66 8’30 7,03 5,85 4,74 3,68 2,70 1 ,75 0,86
26 | 14,65 12,85 11,22 9,73 | 8,36 7,05 5,89 4,78 3,71 272 | 1,78 | 086
27 14,76 12,95 11,30 9,81 8,43 7,13 5.94 4,82 3.74 2,74 | 1,78 | 0,87
28 14,87 13,05 11,39 9,89 8.50 7,19 5,99 4,86 3,77 2,76 | 1,80 | 0,88
29 14,98 13,14 11,48 9,96 8,56 7,25 6,04 4,89 3.80 2,78 | 1,80 | 0,88
30 { 1508 | 1323 | 1156 | 10,03 | 8,62 731 6,08 4,92 383 1280 ) 1,82) 089
31 15,18 13,23 11,64 10,10 8,68 7,36 6.12 4,96 3,86 2,82 | 1.84 | 0,90
32 | 1529 13,42 11,73 1017 | 874 7.41 6,17 5,00 389 1284 | 184|091
33 | 15,40 13,52 11,82 1024 | 880 7,45 6,22 5,03 392 | 286 | 185 ) 091
34 15,51 13,62 11,90 10,32 8,86 7,51 6,26 5,06 3,95 2,88 | 1,88 | 0,92
35 | 15,62 13,72 11,98 10,40 | 892 7.56 6,30 5,09 398 | 290 [ 188|092




I punroxenue 4

3HAYEHHSA MAKCHMAJILHOHA YIIPYIOCTH
BOAAHOrIO MAPA, Ma, 1J1 PA3JIHYHBIX TEMIIEPATYP

A. IJis1 TEMIIEPATYP OT 0°C 1O —40°C (HAJX JIbJIOM)

Ta6auua 1

t,°C E t, °C E t, °C E t, °C E t, °C E

00 | 611 | —5,4f 388 |—10,6] 245 |—16,01 151 {—23,0! 77
-~0,2 | 601 | —5,6| 381 |—10,8f 241 [—16,2( 148 |—23.5| 73
—04 | 592 | —58| 375 |—11,0| 237 |—16,4| 145 [—24,0] 69
—0,6 | 581 | —6,01 368 |—11,2] 233 |[—16,6| 143 |—245| 65
—08 | 573 | —6,2| 363 |—11,4| 229 |—16,8] 140 [—250( 63
—1,0 | 563 | —6,4| 356 (—11,6f 225 [—17,0] 137 |—25,5] 60
-—1,2 | 653 | —6,6] 351 |—11,8] 221 [—17,2| 135 |—26,0| 56
~1,4 | 544 | —6,8| 344 |—12,0f 217 |—17,4] 132 |—26,5| 53
—1,6 | 535 | —7,0{ 337 |—12,2f 213 |—17,6{ 129 [—27,0| 51
-1,8 | 527 | —T7,2| 332 |—12,4| 209 [—17,8| 128 |—27,5} 48
—2,0 | 517 | —7.4/ 327 |—12,6 207 [—18,0| 125 |—28,0] 45
~22 | 509 | —7,6] 321 |—12,8| 203 |—18,2] 123 |—28,5) 44
—24 | 500 | —7,8] 315 [(—13,0| 199 (—18,4| 120 [—29,0{ 41
—2,6 | 492 | —8,0( 309 |—I13,2| 195 |—18,6] 117 [—29,5( 39
—2,8 | 484 | —82 304 |(—13,4| 191 |—18,8] 116
—3,0 | 476 | —8,4| 299 |—13,6| 188 |—19,0j 113 | ~30) 37
~32 (468 | —86| 203 [—13,8| 184 (—19,2] 111 | —31| 34
~34 | 460 | —8,8( 289 (—14,0| 181 [—19,4] 109 [ —32| 30
—~3,6 | 452 | —9,0| 284 |—14,2( 179 |—19,6] 107 | —33| 27
—3,8 | 445 | —9,2| 279 |—14,4| 175 |—19,8] 105 | —34 25
—4,0 ( 437 | —94| 273 |—14,6{ 172 —-351 22
—4,2 | 429 | —9,6/ 268 |—14,8| 168 |—20,0] 103 | —36| 20
—4,4 | 423 | —9,8] 264 |—15,0| 165 (—20,5] 99 | —37| 18
—4,6 | 415 —15,2| 163 |—21,0] 93 | —38| 16
—48 | 408 |—10,0{ 260 |—154| 159 [—21,5( 89 | —39| 14
—5,0 | 401 [—10,2| 255 |—15,6| 156 [—22,0/ 85 | —40} 12
—52 | 395 |—10,4| 251 |—158| 153 |—22,5| 81 | —41 11

116



B. VISl TEMNEPATYP OT 0 no +50°C (HALL JIbJIOM)

—_— TaGauy, 9
P o ——
..-1 0,0 IO.I Io,z ,0,3 '0,4 ]0,5 Io,s |0.7 08 |99
O] 61 615 6201 624] 629 633| 639 643 6848 | 650
1] 6571 6611 667| 671| 676 6811 685) 691 696 | 70y
2| 705 71| 76| 721| 727| 732| 737 743 748 | 753
31 759 764| 769 | 775 780 785 791|796 | 803 | gog
41 813 819| 825 831 g36 843 | 848 855 | 860 | g7
> | 872| 879| 885| 891| 897| 904| 909| 916 923 | g99
6 [ 935| 941| 948| o55| g1 968 [ 975 981 | 988 | gor
7| 1001 1009 | 1016 | 1023| 1029 1037 | 1044 [1051 {1050 1065
8 1 1072 1080 1088 { 1095 ! 1103 1189} 1117 1125 11132 |4 {4q
91 1148 1156 | 1164 | 1172 1180 1188 | 1196 (1204 /1212 {{90¢
1011228 | 1936 | 1244 | 1253 | 1261 | 1260 | 1279 1287 1295 | 1304
1111312 | 1321 | 1331 | 1339 | 1348 | 1355 | 1365 1375 1384 |1393
1211403 | 1412 | 1421 | 1431| 1440 | 1449 | 1459|1468 |1479 1488
13 {1497 1508 | 1517 | 1527 1537 1547 | 1557 |1568 |1577 ||5e8
14 11599 | 1609 | 1619 | 1629 | 1640 1651 | 1661 (1672 1683 |{g95
1511705 | 1716 | 1727 | 1739 | 1749 17611 1772 1784 11795 [1a07
16 1817 | 1829 | 1841 | 1853 | 1865 | 1877 1889|1901 (1913 | 1995
1711937 | 1949 | 1962 | 1974 | 1986 2000 | 2012 |2025 19037 o050
18 1 2064 | 2077 | 2089 | 2102 | 2115 | 2129 | 2142 |2156 2169 |2182
19 121971 92910 | 2295 | 2238 | 2952 | 2966 2281 12294 (2309 |9394
20 | 23381 2352 | 2366 | 2381 | 2396 | 2412 | 2496 |2441 2456 |9472
21 12486 | 2502 | 2517 | 2533 | 2548 | 2564 | 2580 |2596 2612 [9628
22 | 26441 2660 | 2676 | 2691 | 2708 | 2725 | 9742 |2758 2776 {2792
23 | 2809 | 2826 | 2842 | 2860 | 2877 2894 | 2913 {2930 (2948 |9965
24 | 2984 3001 | 3020 | 3038 | 3056 | 3074 3093 |3112 |3130 3149
25 | 3168 | 3186 | 3205 | 3224 | 3244 | 3262 3282 (3301 | 3321 |3341
26 | 3361 | 3381 | 3401 | 3421 | 3441 | 3461 3482|3502 {3523 3544
27 | 3565 | 3586 | 3608 | 3628 | 3649 | 3672 3693 |3714 (3736 [3758
28 | 3780 | 3801 | 3824 | 3846 | 3869 | 3890 3913 13937 (3960 | 3982
29 1 40051 4029 | 4052 | 4076 | 4100 | 4122 414614170 |4194 {4918
30 14242 4968 | 4299 | 4317 | 4341 | 4366 4390 (4416 |4441 [4466
31 | 4493 | 4518 | 4544 | 4570 | 4596 | 4622 4648 [4674 [4701 |4728
32 | 4754 | 4782 | 4800 | 4836 | 4863 4890 | 4918 [4946 |4974 |5002
33 | 5030 | 5058 | 5088 | 5116 | 5144 | 5173 | 5202 |5231 |5261 5290
34 | 5320 | 5349 | 5378 | 5409 | 5440 | 5469 5500 |5530 (5561 [5592
35 | 5624 | 5654 | 5685 | 5717 | 5749 5781 | 5813 |5845 (5877 (5000
36 | 5941 | 5974 | 6006 | 6039 | 6073 | 6106 6139 |6173 {6207 {6241
37 16275 | 6309 | 6343 | 6378 | 6413 | 447 6483 |6518 | 6554 | 6589
38 | 6625 | 6661 | 6697 | 6734 | 6769 | 6806 | 6842 |6879 |6916 6954
39 1 6991 | 7030 | 7067 | 7105 | 7143| 7182 | 7220 7259 (7298 |7337
40 | 7375 7414 | 7454 | 7404 | 7534 | 7574 | 7614 |7654 |7695 7737
41 177781 7819 | 7861 | 7902 | 7043 | 7986 | 8029 |8071 8114 (8157
42 | 8199 8242 | 8285 | 8320 | 8373 | 8417 | 8461 |8505 |8549 |3594
43 1 8639 8685 | 8730 | 8775 | 8821 | 8867 | 8914 [8961 (9007 (0054
4419100 | 9147 | 9195 | 9243 | 9291 | 9339 | 9387 (9435 (9485 |9534
45 1 9583 | 9633 [ 9682 | 9731 | 9781 | 9831 | 9881 [9932 ?983 10034
46 110086 {10138 |10190 (10242 {10294 {10346 | 10399 |10452]10506(10559
47 110612 | 10666 {10720 10775 |10830 | 10884 | 10939 |10994(11048|11104
48 111160 (11216 (11274 |11331 (11388 | 11446 | 11503 (11560{11618]11676
gg 11735 111794 | 11852 | 11911 (11971 |12031 {12001 |12151(12211]12272
02l — | - T S = D2
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Hpunoxenue §

3ABHCHMOCTDb YNPYTOCTH BOASSHBIX NMAPOB e,
OT TEMIIEPATYPHI ¢, H OTHOCHTEJIbHOR
BJIAJKHOCTH ¢» BHYTPEHHEIO BO3AYXA
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Hpusoxcenue 6

3HAYEHHSA KO3®PHILUEHTA n 1J11 ONPEAEJEHHUA
HH3IIEA TEMNEPATYPbl BHYTPEHHEN NMOBEPXHOCTH
vy OFPAKIAIOIMEA KOHCTPYKUHH B MECTAX
TENJONPOBOAHBIX BKJIIYEHHA VI THOA

12400
s 63=50 & — Lomsoodvians
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Mpuroxenue 7

IJIUTEABHOCTD zor. nep (u/roa) H CPEAHSAS TEMIEPATYPA
tor. mep (°C) OTONMUTEJBHOIO NEPHOMA NPH PA3JIHUHBIX
FPAHHYHBIX TEMINNIEPATYPAX HAPY)XHOrO BO3A¥YXA

Pacuetnas |[/HTeNBHOCTE Zgp gepr WIOR (Y4HCARTENB) H CPERAAR TEMNEPaTypa foq pep:
Teorpaduueckue SHMHAA TeM- | °C (3HameHaTeAb) OTOMHTENLHOrO NEPHOZa NPH TPaHHYHOR TeMmeparype
BYRKTH (;eg:gg:) t; , °C, Hapy»HOro BO3AyXa
+8 o | -5 —10 —15 | —20 —25
Ckosopoauno (Amypckas —39 5904 4680 3990 3452 2961 2332 1667
06a1.) 137 | =193 | —22.2 | —2a7 | —268 | =293 | —323
Kornac  (ApxaHredsckas —~33 5688 4080 2680 1612 896 454 218
a6a.) —5,5 —96 | —134 | —17,3 | —21,3 | —257 | —29,7
Onera  (ApxaHre/bcKas —31 3952 4176 2068 1094 556 232 88
o6a.) —4,2 —75 | —122 | —164 | ~—20,I | —245 | —285
Mesenp  (Apxaurenbckas —36 6456 4776 2753 | _1649 941 508 231
06a) —55 | —89 | —137 | —178 | —21,6 | —256 | —a0,1
AcTpaxaHb _ 4128 2688 | 1340 644 315 132 37
cre 2 | s | o7 |The | 57 | Ties | =288 | =263
Crepanramak  (Bawkup- —36 5040 3864 2467 1585 1075 578 250
ckas ACCP) —71 | —102 | —137 | —17,7 | —21,3 |} —250 { —28,8
' Bopnaii6o (UpkyTckas —47 6168 4704 3909 3394 2915 2428 1834
I 06..) —139 | —205 | —238 ! —264 | —287 | 31,1 | 342



¢4

16

17

18
19

Bopkyra (Komu ACCP)

Iappunck (Kypranckas
0641.)

Jlenurrpan
Jlunenx
Mocksa

MypmaHck

YepAnHb (TTepMckas

06a1.)

Tlckon
Banamosn

Hpbur (Ceepanosckas
06a.)

CMoNeRCK

Bepesoso (ToMeHcKas

o6a.)

7176 | _7560 | 4146
=99 |—127 | —163
5332 | 4032 | 2965
4 | —117 | —148
5956 | 3432 | 1635
22 | <66 | —104
4776 3384 2052
39 | —80 11,
4920 3648 |_ 1842
32 | —7.1 2119
6744 | 4488 | 2130
“33 | —68 | —115
5832 | 4320 | 3268
—68 | —108 | =137
5088 | 3336 | 1559
20 | —66 | =107
4776 | 3576 2296
Tap | =91 | —127
5304 | _3984 3050
—70 | —125 | —16,0
5040 3480 1957
—27 | =72 [ =110
6360 | 4992 | 3767
—90 | ~—148 | —180

075 | 2004 | 1812 | 752
—19,6 —23,2 —27,0 —30,5
2149 1423 791 365
—178 —21,0 —24,0 —26,5
772 | 306 | 94 26
—14,5 —18,7 —23,1 —26,3
1172 568 215 53
—15,5 ~19,2 —23,1 ~27,6
_974. 456 193 54
—15,9 ~19,8 —23,6 —28,6
1037 | _50t | _161 43
15,8 —19,4 | —233 | —27.3
2177 | 1271 | _619 | _ 273
17,2 , ~951 | —292
748 124 50
—149 —19,2 —22,9 —26,9
1398 | _790 363 122
165 | —203 | —239 | —27.8
2311 1506 929 506
192 | —22,8 | =265 | —30,2
1034 433 _1'32 i 28
187 | —187 | —26;7 | —27.0
2968 2212 1506 914
Toig |21 (=2 1313
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Hpodoaxenue npua. 7

Pacdernas |[IMHTeNBHOCTD Zoyp pepe W/IOM (THCHHTEND) ® CPEdMNA TeMnepaTypa foy mep.
N Teorpaduueckge SHMHAA TEM- | *C (3nameBaTeNb) OTONHTENLHOTO MNepHORa NPH TPaBHIROR TemmepaTtype
o. o OYRKTH nepaTtypa tT , °C, mapy:soro sosayxa
(5- mHCBKH) - » . HAPY y
| +8 0 —5 —10 —15 —20 | —25
20 Hukonaesck-Ha-AMype -—35 5904 4320 3674 3069 2425 1698 928
(XaG6aposckuii kpai) —98 | —160 | —184 | —206 | —230 | —255 | "299
21 I'posumi (Yeueno-Huryw- —~16 3936 1992 768 352 165 o4 —_12
ckaa ACCP) —0,4 —4.9 —10,6 —15,0 —18,6 —22,7 —26,2
92 | Mopemxoe  (Uysamcras —31 5064 3720 | 2499 1501 769 346 139
ACCP) —0,5 —89 | —124 | —162 [ —203 | —246 | 985
5208 3840 2650 1633 798 323 129
q —-— —— —— oA R ——
23 e6oKcapu 32 54 9.1 —124 58 —20,0 —24,6 —285
6096 4968 4400 | 3885 3484 | 3163 | og34
24 | Yers-Mas |88 | 269 | Tso2 | Tasg | 356 | =375 | 303
4536 2712 1223 556 198 56 15
BuunrHLa —21 —_— AT o7 7
25 mHL —Ll | =53 | =101 | TTag | =183 | —226 | To73
4248 2568 1028 486 219 75 15
oHenkas o6a. —23 —a — —_—
26 | XKnanos (1L ) —08 | =50 | Zi06 | =150 | —188 | —225 | —op4
4200 2640 91] 433 187 93 10
27 | 3anopoxse —23 =Y ' 1~z
p —07 | —39 [ —105 | —146 | —183 | —221 | oy
4488 2832 1215 546 191 41
28 | Kues —21 - ; —
-1 | =50 [ —100 | =138 | <178 |—223 | D37




€3l

29

30

31

32

33

34

35

36

37

sdara (Kpumckas 06a.)
Posro
Munck
Hykyc
Hawmauran (Y3bekckas
CCP)

TalkenT

Aama-Ara

DymanGe

Jlennna6an (Tagxuxckas
CCP)

—6

3024 494 78
52 =20 | —67
4584 | 2502 | 1030
—05 | —46 | —99
4872 | 3216 | 1436
—12 | =54 |-105
3792 | 2496 | 1345
—14 | =67 | =110
3144 | 1488 549
1 —4,1 —87
3120 984 512
—24 | —60 | —94
3984 | 2976 | _1892
21 | =89 | —130
2688 843 202
3.6 —29 | —88
3120 864 417
6 —55 | —86

6 =t = -
108 = - =
436 150 52 11
Tiar | =187 | D226 | —27s
691 257 78 23
Tlas | —188 | —235 | —2n.7
727 315 93 9
146 | —i83 | —21,9 | —256
180 43 75 —
129 | <172 | —209 =
195 16 5 —-
J35 | D171 | —205 -
1161 660 328 137
169 | —207 | —246 | —28,6
ST N C T R =
124 | <162 = —
126 25 . haad
—126 | =158 — -
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N podosxcenue raba. 7
Pacuetrnaa |AaHTeRABHOCT® Z,p pep WFOR (uHCAMTENR) B CDeAHSM TeMnepatypa f N
n"n I'eotl‘lpatbmlecxne 3HMHSAA TeM- | oC (3Hameﬂa‘re°)l‘l.:)n %Tonurenbuoro RMepHOAA EPR rpaHHYHOR -reunepa:;f):ep
. o YHKTH neparypa r e
(5- aueBKH) tT , °C, napyxkuoro posayxa
H
+8 0 I -5 —10 | -5 | -2 ~25
2736 1920 725 267 86 19 -
38 Epesa — _—
penan 9 | Tog | D43 | o3 | =138 | Z17s | =209 | =
39 | Amxabax Yy 2664 900 210 71 1 2 -
39 —35 —8,1 —12,5 -17,3 —20,0 —
5304 3216 1219 503 152 24 2
40 Tanaun —
21 —0,8 —4,3 —9,5 -13,6 -17,3 —21,6 —-25,0

ITpameganusa: 1. Ilaa HaceleHHHX NYHKTOB, He NPHBeJeHHHX B NpHA. 7, CJAeAYyeT HCNOAb30OBAThb J2HHHe GJH-
xafillero NO KJHMAaTOJOTHUECKHM mNapamerpaM reorpaduueckoro NyHKTa JAHGO AaHHBIE KJIHMATOJOrHYECKHX CNIPABOYHH-
KOB HJIH CTaHUMI MECTHOH MHApPOMETEOCTYKOHI.

2. Jlna mpoMexYTOYHHX 3HAYeHHA TPAHHYHON TeMnepaTypH #j BENHUHHHl Zor. mep M for. mep AOMYCKAGTCS NPHHHMATH
HHTEpHOJIANHH.



3HAYEHHA YNIPYTOCTH BOLASAHOTO NAPA Ej, Na
U OTHOCHTEJIbHON BJIA)KHOCTH BO3AYXA o,
HAIL HACBIIIEHHbBIMH PACTBOPAMHU COJIEA

NP B=100,7 xMa

punoscerus 8

Temneparypa, *C .

=R

5 &
M “‘g;‘;‘,‘:g;"‘ 0 [ 15 | 20 | 25 [ % | ga ;
ES
oX ™
Ynpyroctb BOAsiHOro napa, [la go g
Qg &
1 ZnBr, -— -— 230,6| 286,6{ 305,3 10
2 MgCl; — —_— —_ — 1400 33
3 NayS,0, 548,0 | 761,3 | 1051 | 1415 | 1895 45
4 Mg(NOs)2 - — 1261 | 1659 | 2169 54
5 Ca(NQ,)2 746,6 | 954,6 | 1288 | 1605 | 2005 55
6 NaBr — |959,9 | 1400 [ 1787 | 2240 60
7 NH/NO; 917,3 | 1193 | 1566 | 1992 | 2524 67
8 NaNO, 850,6 | 1313 | 1804 | 2364 | 3076 71
9 NaCl 923,91 1279 | 1807 | 2381 | 3253 77
10 NH,ClL 969,3 | 1353 | 1856 | 2416 | 3281 79
11 Ca(NH,): 997,2 | 1365 | 1873 | 2408 | 3078 80
12 (NH,)2S0O4 971,9 | 1355 | 1896 | 2600 | 3362 81
13 NaySO, 909,3 | 1333 | 1927 ) 2748 | 3633 82
14 KCl 1055 | 1445 1968 | 2636 | 3733 84
15 NaSO; 1075 | 1487 | 2038 | 2762 | 3706 87
16 | CdSO; 1099 | 1511 | 2077 | 2812 | 3768 89
17 | Nay,CO, — 1601 | 2090 | 2704 | 3465 89
18 | CdBr; — — 2120 { 2820 | 3678 90
19 | ZnSO, 1189 | 1597 | 2126 2802 | 3661 91
20 | NH,H;PO, 1192 | 1658 | 2146 | 2921 | 3890 92
21 KNO; 1183 | 1635 | 2161 | 2925 | 3845 92
22 CaH,(POy)s 1193 | 1689 | 2202 | 3052 | 3980 94
23 HyPO, 1195 1683 | 2251 | 3034 | 3946 96
24 | MgSO, — — — — 4000 97
25 K:SO, 1208 | 1701 | 2306 ] 3141 | 4112 98
26 | H,O 1228 | 1705 | 2338 | 3168 | 4242 100
27 NaNOz — — -— - 66
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ITpuaodcenue 9

YNPYroctb BOASAHbIX NMAPOB
HAJL HACBILLEHHBIM PACTBOPOM COJIH Ca(NOj).
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IIpusoxcenue 10

ABTOMATH3AUHS PACYETOB IJIABbl CHHII
«CTPOUTEJIbHAS TENJNIOTEXHHKA»

NMPUHIMIIBI ABTOMATH3ALIUH

Huxe kpaTKO omMcaHH NPHHUHML, NMOJOXEHHHE B OCHOBY aBTOMa.
TH3auuu pacyetoB raasu CHull «CrpouTtenbHas TenjoTexHHKa»:

1. Tlpu aBrOMaTH3auUMH COXpaHAeTCA  CYIUECTBYIOWlAad CTPYKTYpa
IJaBHl M NpHHATAs MeTOAHKA H NOCJAEeAOBaTeNbHOCTb PaGOThl NPOEKTH-
POBIHKA C COOTBETCTBYIOIUHMH pa3fesaaMH.

2. PaGora moctpoeHa no camooGyuaiouleMy NpDHHIHNY, KOraia He
Tpebyercss 3HAHHA MeTOAHKH paGoTh ¢ KoHKpeTHoi DBM u He Tpe-
6yercsi HHKaKHX 3HAHH{ MO MPOrpaMMHPOBAHHIO.

3. IlporpaMMH opraHH3ylOTCs TakHM o6pa3oM, 4TOGH NPOEKTHPOB-
HHKY B GoJIbMIHHCTBe c/aydYaeB He TpeGoBasoch OGpalllaThCsl K CaMOMY
TeKcTy raaBul. HeoGxoaHMBle TeKCTH BBICBEYHBAIOTCH Ha 9KpaHe IBM,
a BHOOpKa W3 TaGaul MOJHOCTHIO HJH YaCTHYHO AaBTOMAaTH3HPOBaHA.
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4. OCHOBHHIE peileHHs AO/IKEH NPMHHMATb NPOEKTHPOBIIHK Ha OCe
HOBE CBOEro ONHITA MPOEKTHPOBAHHA. 3a HHM COXpaHfieTCA NPaBO MOA-
60pa HKCXOAHHX NapaMeTpoB H BHIGOP OKOHYATENLHOrO pelleHHsd. Kpo-
Me TOro, KOMIUIEKC MPOTpaMM JOJIKEH HCMOJb30BATbCA KAaK MHCTPYMEHT
Npd MNpOBeJeHHH MOHCKOBHX PaGOT NO NPOEKTHPOBAHHIO, a TaKxke
B HCCJeA0BATEJNbCKHX LeAAX.

5. Bubpan nuajorosmii pexum pabotH ¢ 3BM, korma Ha skpane
BLICBEYHBACTCA NOCJEAOBATENLHOCTL BOMPOCOB, H2 KOTOPHE € TOMOIIBIO
KJIaBHATYDH OTBEYaeT MNPOEKTHPOBIIHK JAS AOCTHIKCHHA JKeJaeMoro
peayJabTara,

6. HanGonee o6beMHHe Ta6aums B cTO H 60/ee CTPOK XpaHATCA
BO BHelHe#l NaMATH MaWHHK B BHAe GaHKa Aanumx. Kaxpgam crpoka
Takofi Ta6AHULI HMeeT MOPAAKOBLIAI HOMEpP, 32 KOTOPLIM CAEAYeT TeK-
CTOBOE H 4HCJIOBOe coxepxamue, IIpH pacyeTax NPOH3BOAHTCH BHGOP-
Ka 43 GaHKa MAHHHX HYXHOH CTPOKH M NOHCK B 9TOfi CTPOKe HYXXHOR
BEJIHUHHH H3 COOTBETCTBYiollel KOJOHKH, B KoMnjekce mporpaMm Hc-
mosbsyerc ABa GaHKa AaHHHX, NMPeJHA3HaYeHHHX [Jf XDaHEHHS: Tell-
ZIOTEXHHYECKHX TNOKa3aTesiefi CTPOHTEJBHHX MaTepHajoOB M KOHCTPYK-
UHA; KAMMATHYECKHX NapaMeTpoB AJs PA3JUUYHKLIX reorpacdMyecKHX NMyHK-
708 raasu CHuIT 2.01.01—82 «CrpouTenbHas KAHMaTOJOTHA H reodu-
SHKa»,

PaccMOTpEM Ha npHMepe NepBOro GaHKa OPraHH3alUHio JaHHEIX,
BaHK anA XpaHeHHs TEIVIOTEXHHYECKHX MOKasaTesefi CTPOHTE/bHHIX Ma-
TepHasoB OpeACTaBaseT coGofi CBeJeHus AJs KaXAOro Martepsasna o6
HX TenJOTeXHHYECKHX MOKA3aTeNfAX MNMPH PA3JHYHHX YCJOBHAX SKCIJIya-
TausH. Bcero B 6aHKe xpaHATCcA cBeleHHS o 196 MaTepHanax, lloka-
3aTeqH [JIA OXHOrO MaTepHaja NOMeWeHH B OJHOR cTpoke. CTpokH
OpPOHYMEpOBaHH NHO MOPAAKY HOMepoB. Bcero B TabaHue aecsTb KoJo-
HOK ans uncea. Hanpumep, ecnm Hapo BWOGpaTh pacueTHHA Kkoahdu-
uxenr tensonpoeoaHocTH [TEM3OBETOHA npu yc/ioBHH skcnayarta-
u#d A, To BHGHpaeTcs ceibMas CTPOKa M ceabMas KoJoHKa. IIpu stom,
KOTAa Ha sKpaHe DBM puicBeyHBaeTCs BONPOC O HOMePe CTPOKH, MpO-
€KTHPOBIUHK AOJKEH AaTb OTBeT B BuAe HOMepa CTPOKH, PYKOBOICT-
Byscb TekcToM rsaase, Hanpumep, B ToM ke mnpuMepe aas 11EM3O-
BETOHA TtpeGyerca matb orBer 7. Ha skpane mas KoHTpoas Oyaer
pucseyeHo cnoso TTEM3OBETOH wu panvuefinas BuGOpKa M3 TaGJH-
e npou3ofifeT aBTOMATHYECKH.

KoMmnneke nporpaMM nosHocTeio HanHcan Ha PoprpaHe-1V H npen-
Ha3HaueH AJAA HcmoJab3osBamus Ha DBM CM-3 uau CM-4 ¢ asyms Ky-
6amu onmepatnsHOA mnamatrH (32Kcsios)., Ou cocrouT H3 § mnporpamm
no uwHcAy pasfienioB raaBn. losoBHas nporpamMma HMeeT HMsa SNIPI,
Ocraasusie: SNIP12, SNIP13, SNIP14, SNIP15, SNIP16. Ilocaezuss
nH¢ppa ykasmBaeT Ha HOMep pasfesa raaBh. DaHK AaHHHX XpaHHTCH
Ha opHoM aucke. HacrosAmas BepcHs nporpaMM HCMOJHAETCA B One-
pauHoHHoit cucreme PAQOC n nepegana 8 MO®DAII 1-182-H.,
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[MOPANOK PABOTHl HA 3BM

Huxe npusogatcsa o6lHe npaBHaa paGoTd na IBM CM-3 (mam
CM-4) ¢ xoMm/ieKcOM NpOrpaMM aBTOMATH3alHH pasfeNoB TIJ4BH
CHull «CrpoutesbHas TEMJIOTEXHHKA», IDTH NPABHJAA KACAOTCA Haua.
Ja paGoTH ¢ KOMIJIEKCOM H MPOLEAYPH OTBETOB Ha BOMPOCH. UcTans-
HEHle YyKasaHHs no paloTe ¢ KOHKPETHBIMH NporpaMMaMi BHCBEYHBA-
lorca Ha 3kpase DBM. DBM CM-3 komnaekryercs AByMs THIAMH
KJaBHATYPHl M 9KPaHA — NEPBHIA THI MMeeT KJAaBHATYPY C CHMBOJHKOR
Ha pPYCCKOM s3blKe, BTOPOi — Ha aHruuifickom. [lostoMy B RafibHeAlleM
TEKCTE YKA3HBAIOTCH KJABHIUM C PYCCKOH# CHMBOJNMKOA H B CKOGKax —
C aHrJIHACKOH CHMBOJIHKOM.

CuMBosn  (uu¢ph, npoGesn, GyKBH) BBOAATCA CJeBa HanNpaso
¢ KaaBuaTyps DBM  u oaHOBpeMeHHO BHICBEUHBAIOTCH Ha 3KpaHe,
TpusnakoM KOHLZ CTPOKH CAYXHT Haxathe kaasuuin BK (RETURN).
B cayuae ommGouHoro HaGopa CHMBOJIOB HEOGXOAMMO HCKJIIOYHTL BCIQ

CTPOKY ilyTeM OJHOBPEMEHHOr0 HaXatHg [ABYX Kiaasuiml YC u y

11

(CTR u é]‘), M MOBTOPUTH HAaGOp 3aHOBO,

TIpoeKTHPOBIIHK MOXET HauHHaTb paGoOTy C KOMILIEKCOM npo-
rpaMM mOCJe TOro, Kak omepanionsas cucreMa IBM aana cooGuienne
O TOTOBHOCTH BHICBEYHBAHHEM CHMBOJIa «COJIHBILIKO® HJAH («Z0JJ1ap»),
Hanee nmpoexTHPOBUWIMK AOJXKEH BHINOJHHTL CACAYIOMIHA HaGop KOMaHEZ,
BLI3BaB nporpammy SNIPI

RU SNIP1 BK

U Jlafiee cJeJOBaTh YKa3aHHAM, BICBEUHBAaEMbIM Ha 3KpaHe.
JOas 3aBepuwenns paGoTh ¢ mobofi NporpaMMoli KoOMNJeKca He-

06X0AHMO OXHOBPEMEHHO HaXaTh Ha JABe KJasHWH YC H (I;l (CTR u
I
C)'

Huxe npubesen Tekcr, BHcBeuyMBaeMuii Ha skpane DBM npu Bu-
sose nporpaMMu SNIP1., M3 sroro Texcra BHAHO, C KakKHMH pasjeJa-
MH TJaBH MOXHO paGoratb., Ecau NmpoeKTHpOBMIHK, HanpHMep, XeJaeT
B jafbHejiieM paGoTaThb MO pacueTy CONPOTHBJGHHA TellJonepepaye
orpaxjamollieli KOHCTPYKUHH, TO eMy HEOGXOZHMO BHI3BaTh NPOrpaMmy

SNIPI2 u panee orBeyaTb HA BOMPOCH, 3afaBaeMble yXKe STOR NpPOr-
pamumoi.



NIPOrPAMMA SN/P] HHH CTPOMTEJIbHOR ®H3HKH

Bbl BYJAETE PABOTATb C NMPOIPAMMAMH CHHIT 11-3-79*,
CTPOHUTEJIbHAS TEIMVIOTEXHHKA
BbIBEPUTE COOTBETCTBYIOILYIO ITPOI'PAMMY )14
BBIUMCJ/IEHHWH COI'VIACHO PA3JEJ/IAM:
2. COITPOTHUBJIEHHE TEIVIOIIEPEIOAYE
OTPAXIOAIOHIENT KOHCTPYKLMIM SNIP12
3. TEIVIOYCTOMUYNBOCTDb OIPAXIAIOIEN
KOHCTPYKLHH SNIP13
4. TEINTOYCBOEHHE I[MOBEPXHOCTH
IT0JIOB SNIP14
5. COIMPOTUBJIEHHE BO3AYyXOITPOHHUAHHKIO
OrPAXXIAIOIIMX KOHCTPYKLHMH SNIPI15
6. COITPOTHBJIEHHE MAPOIMPOHHUUAHHIO
OTrPAXXJAIONINX KOHCTPYKUWM SNIP16
IJisi JAJIbHEVIIEY PABOTbl HEOBXOJAHMO BbLI3BATDH
COOTBETCTBYIOILYIO TIPOTPAMMY, BbLIMNOJHHMB KOMAHOY
RU HWM{ IMPOTPAMMBI HATTIPUMEP RU SNIP12

B nporpaMMax noscioay Hcnoab3yeTcs Tak HasbBaeMulfi Gecdop-
MaTHHA BBOJ, KOTODHII CJleAYET BHIMOJHATb B OTBET Ha 3ampoc IBM.
Becopmarnbiit BBOA TpeGyer Ha6opa ¢ Kaapuatypu IBM uHcha
B E€CTECTBEHHOM MNOpSAKE C OJAHOBPEMEHHHM BBLICBEYHBAHHEM HA IKpa-
He, Ilpn aToM Ha6a0faeTCA CTOJBKO Pa3psl0B UHCJAA, CKOJBKO IOXKe-
JaeT NpoekTHpoBWHK. UHcjaa OTAedsiOTCs APYr OT APyra OLHHM HJH
Gosee npoGesamH. UHCNO MOJKHO 3aKaHYHBAThCH HAa OAHOM CTPOKE
skpana. [lepenoc umcsia Ha APYryo CTPOKy He nomyckaerca. 1lpnana.
KOM KOHUA CTPOKH siBasieTcs ARGO cuMmBoa/*, nu6o CHMBOA BO3BpaTa
kapetrky BK. 3nakoM, oTaeasiouniM uHeayio u¥acTb oT ApoGHOA IpH
BBOZe MOXeT GWTb Ju6o Touka, anGo 3ansitas. Ecam Her apoGHoR
4acTH, TOYKAa HJHM 3anarasg Moxer JHGO cTaBHTbCH, JHGO He CTaBHTh-
ca. Ilpy BBOAE MOJIOXKHTENBHBIX 4YHCEN 3HAK - CTaBHTb He 06sf3aTeb-
Ho, Ecan npu BBOZe 0 HaXKaTHs NPH3HAaKa KOHUA CTPOKH o6GMapyKe-
Ha owH6Ka, TO €e MOXHO HCIPaBHTb, Nepe6HB S3TOT CHMBOJ. LcaH
obnapyxena ownbka Tocne HaXaTs TIPH3HAKA KOHUA CTPOKH, TO ee
TOXKE MOXHO HCNPaBHTb, NOABOAA CHMBOJ KYPCOP A K 3TOMYy MeCTy H
ucnpasass coorBeTcTBYIOWHE cumBoa. [locsie BTOpOro HamaTus npus-
Haka KOHLA BBOJA JaHHBIH BBOJ CYHTAlOT 3aBePUIEHHHIM H BHOCHTb
HCUIPaBJeHHS B 3Ty CTPOKY GoJblue Heab3d. Ecan B mpouecce HaGopa
nosiBHJIC MOCTOPOHHHA cuMBoJ (Hampumep, GykBa), TO IOCJe Haxa-
THA NPH3HaKa KOHUA CTPOKH BHCBeyuBaercs  cooGuenue: «HEJIOIL
3HAK [ ] [ ] YHCJIE, [IOBTOPH. BBOls., Bmecto KBaapaTHHX
CKOGOK NOACTABJAETCA NOCTOPOHHHI CHMBOJ H TOPAAKOBHA HOMEpP BO
BBEACHHON CTpOKe.
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INMPUMEPBI PACHETOB HA 3BM

Huxe npuBeneHn npuMepH pacuetoB Ha OBM CM-3 B Bume Ttex-
¢TOB NpOTOKOJOB. JlaHHHe TEKCTH OHJH BHICBEYEHH HA SKpaHe H Of-
HOBpEMEHHO OTNeYaTann Ha mnevataioneM ycrpofictee DBM. Orsern
MpOEKTHPOBIIHKA CMELMaNbHO BHJEJNEHH NOAYEPKHBAHHEM. lIpuMepH
B3ATH H3 OCHOBHOIO TEKCTa, MOSTOMY 3[€Ch OHH He ONHCHBawTCA. Ho-
Mepa NMpPHMEPOB TaKkKe COBNAJAIOT C OCHOBHHIM TEKCTOM.

NMPUMEP 7 (PA3JLEJ 2)

[TPOTPAMMA PACYETA COITPOTHUBJIEHHS
TENVIOIIEPEJAYE OrPAXXIAIOWIKUX KOHCTPYKLUHHA
I'OTOBA K PABOTE PACYETHI BBIITOJIHAIOTCSH

B CHUCTEME CH

YKAXHUTE BJIAXKHOCTb B TOMEILIEHNH

60
VKA)XHUTE TEMIIEPATYPY BHYTPEHHEIO BO3IIYXA
18

MIOCMOTPUTE 10 KAPTE (TTPWJI. 1) 30HY BJIAJKHOCTH
HOMEP 30Hb! OBO3HAYbTE LIN®POY

2

EEEIIHTE YHUCJIO CKBO3HBIX YYACTKOB
PACCUHUTBIBAEMON KOHCTPYKLHH

1

BBEJIUTE YUCJIO CJIOEB PACCUMTHIBAEMOM
KOHCTPYKLIUH

3
BBEJMTE OBLLYIO TJIOLIALb KOHCTPYKLIMH

1

CEYEHHE HOMEP 1

INS JAHHOTO CEYEHHMSI BBEAMTE IIJIOLIAZb

1

CJIO7 HOMEP 1

BBEJIUTE HOMEP CTPOKH U3 IPHII. 3,
COOTBETCTBYIOILEN MATEPHUAJY, M TOJILIUHY CJIOS
71 0.02

CJIOF1 HOMEP 2
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BBEIWTE HOMEP CTPOKH M3 TPHJI 3,
COOTBETCTBYIOIIENM MATEPHAJY, Y TOJILMHY CJIOS
26 0, 24

CJION1 HOMEP 3

BBEJIUTE HOMEP CTPOKH M3 IPUJI. 3,
COOTBETCTBVYIOUIEN MATEPHAJIY, U TOJUIHUHY CJ104A
71 0.02

BBEOHUTE KO3®OHULUHMEHT N U3 TABJL 3

1

B—B-EIJ,I/ITE HOPMATHBHBIA TEMIIEPATYPHBIA TEPEITALL

N3 TABJI. 2

8

BBEJNHWTE BHYTPEHHHHA KO3®O®UUHMEHT TEIJIOOTIOAYH
ALV

8.7

BBEIWUTE HAPY)XHbIF KO30OHWUHEHT TENJ/IOOTAAYUHU ALN

23

BBEIWTE HOMEP CTPOKH KJIHMMATHYECKOIO PAVIOHA
CTPOHTEJILCTBA

429

429 MOCKBA

3A PACUETHYIO 3MMHIOIO TEMIIEPATYPY MMPHHATA
CPEHSA TEMIIEPATYPA HAHBOJIEE XOJIOAHBIX CYTOK
TEMIIEPATYPA —32,0 TP BEJIMYHUHE TEIIJIOBOH
HWHEPLIMA PABHOM 3714

TPEBYEMOE COITPOTUBJIEHHE TEIJIONEPENAYE=0718
TMPHU TOJILIMHE YTEIVINTEJIS =0.240

BYJETE MPOJOJ/IKATb PACYET 1 — JA, 0—HET

0
"PACYET OKOHYEH

NPHMEP 1 (PA3JEJ 3)

IPOrPAMMA PACYETA TEIVIOYCTOMYHBOCTH
KOHCTPYKLUHH I'OTOBA K PABOTE

PACYETHI BbIITOJIHAIOTCS B CHCTEME CH

YKA)KUTE CPEOHEMECSUYHYIO TEMIIEPATYPY HAPV)XHOIO
BO31YXA 3A HIOJIb
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26.9

YKAXXHUTE BUA OTPAXXIAIOUIER KOHCTPYKLIMH
| —HAPY)KHASl CTEHA, 2 — ITIOKPLITHE

1

ﬁA)KHTE KOJ/IMYECTBO CJIOEB OTPAXIAIOIEN
KOHCTPYKUHNH

3

HAYHMHA{] OT BHYTPEHHEY MNMOBEPXHOCTH YKA)XXHUTE

AJis1 KAJ)KAOTro CJ10S 3HAYEHHSA CJEAYIOLHUX BEJHWYHH
TOJILIKMHA CJIO B M, KO3®OHMUHEHT TEIJIOYCBOEHHS,
KO3®OHUUWEHT TENJIONPOBOOHOCTH LAMB

JAHHBIE BPATH IO NMPHJIOKEHHIO 3

CJION1 HOMEP 1

0.02 9.6 0.76
CJIONN1 HOMEP 2

0.21 5.49 0.41
CJION1 HOMEP 3

0.02 9.6 0.76

KO3®QHUIHUEHT TEIVIOOTAAYH BHYTPEHHEN
TMTOBEPXHOCTH OTPAXKIAIOLLEV KOHCTPYKUNH

8.7

YKAXKUTE COTJIACHO IVIABE CHHM IIO CTPOMTEJIbHOWM
KJIMMATOJIOTHU U TEO®U3UKE CJEAYIOWMWE BEJWYMHBL
ATN — MAKCHMAJIbHYIO AMITJIMTYAY CYTOYHBIX
KOJIEBAHWF TEMIIEPATYPbl HAPY)KHOTO BO3[YXA

B MIOJIE

IMAX, ISR — MAKCUMAJIbHOE W CPEJHEE 3HAYEHHS
CYMMAPHOF COJIHEYHOF PAIMALMHU (TIPSIMOH H
PACCESIHHOR)

U — MHHUMAJIBHASL U3 CPEIHHX CKOPOCTEF BETPA

M0 PYMBAM 3A HIOJIb, [IOBTOPSIEMOCTb KOTOPBIX
COCTABJISIET 16% M BOJIEE

(BCE BEJIMYMHBI PA3JEJSATh ITPOBEJAMH)

237743 172 14

YKA)KUTE HOMEP MATEPHAJIA HAPY)XHOHN TIOBEPXHOCTH
OTPAJXJAIOIIEN KOHCTPYKUHUH, EC/IH ETO HET —
BBEJIUTE 0

1. AJIIOMHUHHE, 2. ACBECTOLUEMEHTHBIE JIMCTHI
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3. ACOAJIbTOBETOH, 4. BETOHBI
5. JEPEBO HEOKPAUIEHHOE, 20. CTEKJIO OBJIMLIOBOYHOE
6. BAILIMTHBIA CJION PYJIOHHOY KPOBJIM U3 CBETJIOTO
I'PABH 7. KUPITUY IVIMHAHBI KPACHBIM, 8. KHUPITHY
CHUJIMKATHBIV
9. OBJIMLIOBKA ITPHPOJHbIM KAMHEM BEJIbIM
10. OKPACKA CHUJIMKATHASl TEMHO-CEPAS
11. OKPACKA HU3BECTKOBASI BEJIAS
12. TVIUTKA OBJIMLIOBOYHAS] KEPAMUUYECKAS
13. IIVIMTKA OBJIMLIOBOYHAS CTEKJ/IAHHAS CHHASA
0

YKAXKUTE HOMEP MATEPMAJIA HAPY)KXHOP IOBEPXHOCTH
OTPAXXIOAIOIIEN KOHCTPYKLHH, EC/IH EFO HET —=
BBEJIMTE 0

14. [IVIMTKA OBJIMLIOBOYHAS BEJIASI WJIH TTAJIEBAS

15. PYBEPOH ] C NECYAHOY INOCBHINTKOM

16. CTAJIb JIMCTOBASI OKPAIIEHHASl BEJIOM KPACKOM

17. CTAJIb JIKCTOBAS, OKPAILIEHHASl TEMHO-KPACHOHR
KPACKOH

18. CTAJIb JIMCTOBAS, OKPALIEHHASl 3EJIEHOM KPACKOH
19. CTAJ/Ib KPOBEJ/IbHASl OLUMHKOBAHHA{

21, IITYKATYPKA U3BECTKOBASI TEMHO-CEPASl HJIH
TEPPAKOTOBA(

22. LITYKATYPKA LEMEHTHAS CBETJIO-TOJIYBAA

23. LITYKATYPKA LHEMEHTHAS TEMHO-3EJIEHA{

24. LITYKATYPKA LIEMEHTHASI KPEMOBAS{

24

AMIVIUTYIA KOJIEBAHUF TEMIIEPATYPbl HA BHYTPEHHER
MOBEPXHOCTH OTPAXKIEHHSI PABHA

1.5

1PEBYEMASI AMIUIUTYIA KOJIEBAHUF PABHA 1.910
OTPAXKIIAIOILASL KOHCTPYKLIMSI YIOBJETBOPSIET HOPMAM
PACYET OKOHYEH

MPHMEP 1 (PA3JEJ 4)

ITPOTPAMMA PACYETA TEIIJIOYCBOEHHS MNMOBEPXHOCTH
INOJIOB TOTOBA K PABOTE
PACYETbI BBIITOJIHSIIOTCSI B CUCTEME CH
[TIOAXOHT JIM BAIU CJIVYAW K 3TOMY CITUCKY:
1. [T1OJ1 UMEET TEMIIEPATYPY [TIOBEPXHOCTH BLILIE
23 TPAL.
2, 110J1 B OTAIIVIMBAEMBLIX TTOMELIEHHUAX
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IMPOU3BOJCTBEHHBIX 3MAHHUH, TE BBIITOJHAIOTCS
TSDKEJIBIE ®U3WYECKHE PABOTHI (KATETIOPHA 3)

3. MOJ1 NMPOU3BOJCTBEHHbBIX 3JAHHH TMPHU YCJIOBHH
YKJIAILKH HA YYACTKH TMOCTOSAHHBIX PABOYHMX
MECT JEPEBAHHBIX LIMTOB WJIU
TEMJIOU3OJNPYIOLLINIX KOBPHUKOB

4. MOJ1 MOMELEHHI OBIMECTBEHHBIX 30AHUH,
SKCIJIYATALIMSI KOTOPbIX HE CBSI3AHA

C INOCTOAHHbIM IMPEBBIBAHHEM B HHUX JIIOOEN
(3AJIbl MY3EEB U BbBICTABOK, ®OME TEATPOB, KHHO
HTI)

1—JA, 0—HET

0

NOAXOOMNT JIM BAII CJYYAHR K 3TOMY CITUCKY? 1 - A,
0—HET

3JAHHA XWJIBIE, BOJIbHHYHBIX YYPE)XXAEHHWH, JOMOB
PEBEHKA, JOMOB-UHTEPHATOB OJIf1 IIPECTAPEJ/IbIX H
HHBAJIMOB, OBIIEOBPA3OBATEJIbHBIX OETCKHUX WIKOJI,
HOETCKHX CALOB, ACJEH, JETCKHX
[TPHEMHHKOB-PACTIPEJIE/IMTEJIEA

1

EJTH 1-T'0 CJ104, CYUTAS OT NNOBEPXHOCTH, BBEOUTE
TOJIILKMHY (M), KO3®PULHEHT TEIIJIOYCBOEHHSA U
KO3¢®HUUHUEHT TEIVIOINIPOBOOHOCTH M3 IIPHJIL. 3

0.016 5.00 0.18

TEIJIOBAST UHEPLIKA 1 CJIOEB PABHA 0.449

IoJig 2-rO0 CJ10J BBEIMWTE 3HAUEHHSA TOJILIHUHBI (M),
KO3¢dWUHEHTA TENJIOYCBOEHHS H KO3OOHULIMEHTA
TEIIVIONMPOBOOHOCTH H3 ITPHJI. 3

0.001 4.56 0.18

TEINJIOBASI HHEPILIMA 2 CJIOEB PABHA 0.475

IJid 3-TO CJIOs1 BBEOHUTE 3HAYEHHS TOJILHUHBI (M),
KO3¢OHIUEHTA TEIJIOYCBOEHHS U KO3¢OHULIMEHTA
TEMJIONPOBOAHOCTH M3 NPHJI. 3, PA3AEJIUB HUX

0.14 16.77 1.74

MOKA3ATE/Ib TEIIVIOYCBOEHHS INMOBEPXHOCTH ITOJIA
PABEH 10.6

HOPMATHUBHASl BEJIMYHHA TTIOKA3ATEJIS TEIJIOYCBOEHUA
TOBEPXHOCTH TOJIA PABHA 12

KOHCTPYKLHSA ITOJIA YIOOBJETBOPSET HOPMAM

PACYET OKOHYEH
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NMPHMEP 2 (PA3JLEN 5)

TNMPOTPAMMA PACYETA COIIPOTHBJIEHHUS
BO3VXOIMPOHUIAHUA OrPAXXIAIOIIUX KOHCTPYKUURA
FOTOBA K PABOTE

PACYETDI BBIIIOJIHAIOTCA B CUCTEME CH

OINPENEJSETE JIU Bbl CONMPOTUBJIEHHE
BO31YXOIIPOHHUAHHIO OKOH, BAJIKOHHbIX IBEPEA
WJ/IM ®OHAPEN? 1— JIA, 0 — HET

0
YKAXXHTE TEMIIEPATYPY BHYTPEHHETO BO3/IYXA

18.0

M)KHTE CPEJHIOIO TEMITIEPATYPY HAWBOJIEE
XOJIOJHON NMATHAHEBKH

—20.0

YKAXKHTE MAKCHMAJIBHYIO M3 CPEIHHX CKOPOCTEM
BETPA 110 PYMBAM 3A SIHBAPb, [IOBTOPSIEMOCTb
KOTOPBIX COCTABJISIET 16% K BOJIEE, IPUHUMAETCS
COTJIACHO TJIABE CHMIT 10 CTPOHTEJILHOM
KJIMMATOJIOTHH W TEO®U3UKE, [JIsl TUITOBBIX
TIPOEKTOB CKOPOCTb BETPA V CJIEAYET [IPHHHMATD

5 M/C, A B KJIMMATHYECKUX TIOJPAFIOHAX 1 B 1 | T —
8 M/C.

49

YKAXHTE BBICOTY 3IAHHSl OT [TOBEPXHOCTH 3EMJIH
IO BEPXA KAPHU3A (M)

15

LIU®POBOM (1, 2, 3, 4) YKAXKHTE BHJ OTPAXXIAIOLIER
KOHCTPYKLIHH

1. HAPY)KHBIE CTEHBI, IEPEKPLITUSI U TTIOKPBITHS
JKWJIBIX U OBLIECTBEHHBIX 3JAHHUH H
BCITOMOTATEJIbHBIX 3JIAHHM W ITOMEIIEHHHA
[TPOMBILIJIEHHBIX TIPEATIPHATHI

2. HAPY)KHBIE CTEHBI, [IEPEKPBITHS] M TTOKPHITHSA
MPOU3BOACTBEHHbBIX 3[IAHUM

3. BXOJHBIE [IBEPH B KBAPTHUPHI

4, OKHA U BAJIKOHHBIE JIBEPH KWJ/IBIX U
OBLLECTBEHHBIX 3JAHUA

A TAK)XE BCIIOMOTATEJIbHBIX 3JAHUF U TMOMELIEHHMA
MPOMBIILZIEHHBIX TIPEATIPUATHH, JBEPH U BOPOTA
MPOM3BOACTBEHHBIX 3JAHHMA
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NPUMEYAHHE. BO3AYXOIIPOHULIAEMOCTb CTBIKOB
MEXOY ITAHEJISIMHW HAPY)XKHBIX CTEH JXHJIBIX 3JAHHA
L. B. HE BOJIEE 0.5 KI'/(M Y)

1

YKAXHWTE KOJIMYECTBO CJIOEB PACCUHTBIBAEMON
KOHCTPYKLUHHU

NMPUMEYAHHE. BO3AYXOIPOHUIIAEMOCTbL CJIOEB
OrPAXIAIOIIMX KOHCTPYKUHK (CTEH, ITOKPLITHN),
PACIIOJIOKEHHBIX ME)XIY BO3IYIIHOM ITPOCJIOMKOHM,
BEHTHUJ/IMPYEMOY HAPY)XHBIM BO3IYXOM, M HAPY)XHOH
MOBEPXHOCTbIO OTPAXXIAIOLIEY KOHCTPYKUHH

HE YUYUTBIBAETCS

1

COMPOTUBJIEHHUE BO3JYXOINPOHULIAHMIO BO3JYUIHBIX
MPOCJIOEK U CJIOEB OTPAKIAIOUIMX KOHCTPYKLIHF
M3 ChIMYYMUX (IIJIAK, KEPAM3HT, TIEM3A U T. I1),
PHIXJIBIX U BOJIOKHUCTHIX (MUHEPAJIbHAS BATA,
COJIOMA, CTPYXKKA U T. I1) MATEPHAJIOB CJEIYET
MPUHUMATb PABHBIM HYJIIO HE3ABUCHUMO OT TOJILIHHBI
CcJ104

1. BETOH (CTIJIOIIHO¥ BE3 ILIBOB)

2. TA3OCHJIUKAT (CIIJIOLIHOM BE3 LIBOB)

3. U3BECTHSIK-PAKYIIEYHHK

4, KAPTOH CTPOUTEJIbHBIM (BE3 IIBOB)

5. KHPITUYHAST KJJAJIKA W3 CIIVIOIIHOIO KWUPITHYA

HA LIEMEHTHO-IIECYAHOM PACTBOPE TOJILMHOM

B 1 KUPIIMY U BOJIEE

5a. TO )KE C PACIUMBKOM LIBOB HA HAPY)KHOM
MOBEPXHOCTH

YKAXKHTE KOJIMYECTBO CJIOEB, MATEPHMAJIBI KOTOPBIX
BUIIHbI CEMYAC HA 3KPAHE

0

6. KHPITHYHAS KJIAOKA M3 CIIJIOIIHOIO KUPIIMYA HA
LHEMEHTHO-TIECYAHOM PACTBOPE TOJIIIWHOM

B MOJIKWUPITHYA

6a. TO )KE C PACIIMBKOM 1LIBOB HA HAPY)XHOH
TNTOBEPXHOCTH

7. KWPITMUHAS KJIAJOKA M3 CIJIOIIHOTO KHPIHYA HA
LEMEHTHO-LIVIAKOBOM PACTBOPE TOJ/ILIHHOH

B 1 KHPIIMY KU BOJIEE

7a. TO )KE C PACIUMBKON IBOB HA HAPY)KXHON
[TOBEPXHOCTH
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YKAXXHUTE KOJIMYECTBO CJIOEB,
MATEPHAJIbl KOTOPbIX BHAHBI CEMYAC HA 3KPAHE

0

8. KUPITMYHAS KJIAAKA ¥3 CIIJIOIIHOTO KHWPITMYA HA
LIEMEHTHO-UIVJTAKOBOM PACTBOPE TOJIILIMHOM

B ITOJIKHPITHYA

8a. TO )KE C PACHIMBKOM IBOB HA HAPY)KHOM
IMOBEPXHOCTH

9. KIIAIKA U3 KHUPIMMNYA KEPAMHUYECKOIO MYyCTOTHOTIO
HA HEMEHTHO-ITECHAHOM PACTBOPE TOJIIIMHOMN

B IMOJIKUPITUYA

9a. TO )KE C PACILMBKO¥W IIBOB HA HAPY)KHOH
[TOBEPXHOCTH

YKAXKHUTE KOJIMUECTBO CJIOEB, MATEPHA/IbBl, KOTOPbIX
BUIHbl CEMYAC HA 3KPAHE

0

10. KITAOKA M3 JIETKOBETOHHbIX KAMHEIT HA
LHHEMEHTHO-TIECYHAHOM PACTBOPE

10a. TO )KE C PACILMBKOM LIBOB HA HAPY)XHOI1
TMOBEPXHOCTH

11. KIMAOKA M3 JIETKOBETOHHbIX KAMHEH HA
LEEMEHTHO-IIJIAKOBOM PACTBOPE

11a. TO )XE C PACHIMBKOV IBOB HA HAPY)KHOH
TTIOBEPXHOCTH

12. JIUCTbl ACBECTOLIEMEHTHBIE C 3AIEJIKOH IIBOB
YKAXKHUTE KOJIMUECTBO CJIOEB, MATEPHAJIbI. KOTOPBIX
BHUIHBI CEFIYAC HA 3KPAHE

0

13. OBOH BYMAJXKHBIE OBbIYHBIE

14. OBIIMBKA U3 OBPE3HBIX JOCOK, COEJUHEHHBIX
BIIPHUTBIK WU BYETBEPTb

15. OBIIMBKA M3 OBPE3HbBIX JOCOK, COEJHWHEHHBIX
BIUMYHT

16. OBLIMBKA U3 NOCOK OBOMHAS C ITPOKJ/IALKOH
MEXIY OBIIMBKAMH CTPOMUTEJIbHOM BYMATH

17. OBIIMBKA U3 ®UBPOJIUTA WIH U3
JAPEBECHOBOJIOKHHCTBIX BECUEMEHTHBIX MATKHX ITJIUT
C 3AIEJIKOWM UIBOB

YKAXKHUTE KOJIMYECTBO CJIOEB, MATEPHAJIBI KOTOPLIX
BHUIHbI CEYAC HA 3KPAHE
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0

18. OBHINBKA U3 ®HBPOJIUTA HJIU U3
IPEBECHOBOJIOKHHCTBIX BECUEMEHTHBIX MATKHUX TIJIUT
BE3 3AJIEJIKH IIBOB

19. OBIIHMBKA W3 JPEBECHOBOJIOKHUCTbBIX JTUCTOB

(C 3AEJIKOM IBOB)

20. OBLIMBKA W3 I'MIICOBOY CYXOM WITYKATYPKH

C 3AJIEJIKON IIBOB

21. IEHOBETOH ABTOKJIABHBIN (BE3 1LIBOB)

VKAXHTE KOJIMYECTBO CJIOEB, MATEPHAJIBI KOTOPHIX
BHAHBI CEAYAC HA 9KPAHE

0

22. IEHOBETOH HE ABTOKJ/IABHbBIF

23. TIEHOIIOJINCTHPOJ1

24. MEHOCTEKJIO CIIVIOIIHOE (BE3 IIBOB)

25. TIJIMTbl MUHEPAJIOBATHDBIE )KXECTKUE

26. PYBEPOU ]

27. TOJIb

28. PAHEPA KJ/IEEHA{ (BE3 LIIBOB)

YKAXHTE KOJIMYECTBO CJIOEB, MATEPHUAJIbI KOTOPBIX
BHUJHbI CEFIYAC HA 3KPAHE

YEPE3 I1POBEJIbI BBEIMTE HOMEPA 3THX CJIOEB
B TABJIMLE OJI KAXIOro CJ101 OTHEJIBHO

22
EEEJ].MTE TOJNMIMHY MATEPHAJIA 1TOJ] HOMEPOM 22
B MM

240

PE3YJIbTAT

TPEBYEMOE COITPOTHBJIEHHE BO3IYXOINPOHHLAHHIO
49.3

DEVICTBUTEJIBHOE COMNMPOTHBJIEHHE
BO3YXOIMTPOHHULIAHHIO

470 M M. Y. TTA/KI'

PACYET OKOHYEH
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ITpunroxcenue 11

CONPOTHUBJIEHUE TENJONEPERAYE
3ANOJNHEHURA CBETOBbLIX NPOEMOB

3anonHenMNe CBETOBOTO NpoeMa

ConpoTHB/IeHHe TenJao-
nepenave Ry, mM2-°C/BT

JBoiinoe ocTeknenne (CTEKJOMaKeTH)
B MeTaJJIHYeCKHX Nepemjerax 6e3 nep-
dopaunu cpepHeli cTeHKH (Koaddu-
uuent nepgopauun Tp=0%
JBofinoe ocTekAeHHe (CTEKJIONaKeTH)
B MeTaJ/IHYeCKHX MNepenseTax ¢ nepgo-
pupoBaHHOfI cpefHeft cTeHkod (ko3ad-
¢uunent nepdopaunu I7,==82%)
JBoiinoe ocTekJeHHe (CTEKJONAKeTh)
B METa/VIHYECKHX Nepemferax c mepgo-
pHPOBaHHON cpefiHefi cTeHkoi (ko3ad-
¢nuvent nepbopanun Tp==86%)
JlBoitHoe OCTekJieHHe B JAepeBsHHHIX
pa3feNbHLEIX NepemJieTax ¢ TelooTpa-
JKAIOUIUM CTEKJIOM
JBoiiHoe ocTekJeHnHe B JAePeBSHHHX
pa3sfeJbHHX NepensieTax c TeNJIO3alluT-
HBIMH  9KPaHaMH B MEXCTEKOJbHOM
npOCTPaHCTBE H3:

CHHTETHUECKON NJEHKH

noposoHa

neHonsacra
JlBofiHoe ocTeksneHHe GaNKOHHON [BEpH
C TEMJOOTPAXKAWILHM CTEKNOM

0,31

0,36

0,38

0,53

Ilpunroxcenue 12

CONPOTUBJEHHUE BO3AYXONPOHULAHHUIO

JIEFKHUX BETOHOB

ConpoTHsieHHe
Martepuan Hno;;i&c‘n o cn'l;(;”gf":: Bosng:gn%o:l:lu
w?.q.Tla/xr
KepamauroGerou (¢ppak- 900 250 22
guu 5—20 mwm) 300 25
350 27
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ConpoTtusnenne

Marepmas e | caon b | " e
Ry, m*q.Tla/kr
400 30
450 33
1000 250 38
300 42,6
400 47
450 52
1100 250 380
300 430
350 480
400 530
450 580
Il1aakonem3oGeToR 1600 250 0,32
" 300 0,36
350 0,40
400 0,44
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