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KparTkue Teoperndyeckue CBeAeHUs O BJAKHOCTHOM PeKUMeE
OrPAXKAAIMX KOHCTPYKUMIA

B 3uMmHee BpeMs Temrieparypa BO3AyXa C BHYTPEHHEW CTOPOHBI
OrpaxacHusi OOBIYHO 3HAYMUTEIBHO BBHIIIE TEMIEpaTypbl HaPY>KHOTO
BO3/lyXa, MOATOMY MapUUajJbHOE JaBJleHUE (YIPYroCTh) BOASHOrO Hapa
y BHYTPEHHEU MOBEPXHOCTU OTPAXKICHUS €,; OyAeT 0ojee BBICOKUM,
YEM y HApy>KHON MOBEPXHOCTU OTPAKACHUS €.

Pa3HoCTh BEMWYMH MapIMajbHOTO JABJICHUS BOASHOTO Mapa (€y,-
€un) BBI3bIBACT JU(PGY3MOHHBIH TIOTOK BOJSHOrO Iapa dYepes
OTPaXKJICHUE OT BHYTPEHHEN MOBEPXHOCTU K HAPYKHOM.

[To ananoruu ¢ TeMJIONPOBOJAHOCTHIO MJIOCKUX CTEHOK KOJIMYECTBO
BOASHOTO Tapa, IUPOYHAMPYIOMIETO 4Yepe3 IUIOCKYI0 OJHOPOJHYIO
CTEHKY, MOKHO BBIUHUCIIUTH 1O (HopMmyJie

_K )
G_g.eBn_eHn)F.T’ (1)
rame G — KOIMYEeCTBO BOISHOrO Iapa, Iub@yHIUPYIOIIErO dYepes

CTEHKY, MT;

T — BpeMs nuddy3un B yacax;

F — momaaes cTeHku, M~; 8 — TOJIIIMHA CTEHKH, M;

L — KO3QPUUHEHT MapONpPOHUIIAEMOCTH MaTepuana CTEHKH,
mr/(m-u-Ila), npuaumaemslii mo |3, mpui.J1];

€3 U €4y — HAPLUATIBHOE TABJIEHUE BOASHOTO Mapa, I1a.

)
Bemmunna — =R, — COIpOTUBIIEHUE NApPONPOHULIAHUIO OIHO-
H 2
CIIOMHOM IJTIOCKO# cTeHKH, M -d-Ila/mr.

ComnpoTvBieHHNE MAPONPOHUIIAHUIO MHOTOCIOMHOM  Orpaxnaa-
o11ei KOHCTpyKIU R, onpeaensiercs mo ¢popmyse

RH:RH1+RH2+. . -+Rnna (2)
0 o
rme R, =%, R, =-%,..., R =-" — conpoTupieHHs MapONpOHH-
K Ho Hn

AHWUIO OTACIBHBIX CJIOEB OTPAXKIAIOIIEH KOHCTPYKIIH.

ComnpoTuBiieHHE TAPONPOHUIIAHUIO BO3AYIIHBIX MPOCIOEK B
OTPAXKJIAIOITUX KOHCTPYKIUSAX MPUHUMAIOT paBHBIM HYIH0. COMpPOTHB-
JIEHWE TApOIMPOHUIIAHUIO JIUCTOBBIX MAaTEpPUAIOB M TOHKHUX CJIOEB
MapOU30JISILMY ClIeyeT NpuHUMaTh 1o [3, mpwt.I].



[lorHOE CONMPOTHUBICHHE MAPONPOHUIIAHUIO MHOTOCIOWHOIO

orpaxaeHus R, onpenensercs no popmyie
n
Ron - RBH +iZ:1RHi +R}H1 ’ (3)

rae R,,=0,0266 m*wlla/Mr — CONPOTHBICHHE BIArooOMEHY y BHY-
TPEHHEN MOBEPXHOCTU OTPaKIACHUS;

R, =0,0133 m*wTla/Mr — COPOTHBIICHHE BIATOOOMEHY y HApyK-
HOM MOBEPXHOCTH OTPAXK/ICHHUS.

YpaBHeHue Biaronepeaadyu Yepe3 MHOTOCIONHYI0 OrPakJArOLILY O
KOHCTPYKIIUIO UMEET BU/T

¢ -c,

H-F -1, 4)

on
rae G — konuyecTBO AU PYHIUPYIONIETO Yepe3 OrpakJACHHUE mapa, Mr;

€; — IMapuuaJbHOE JAaBJICHUE BOJSHBIX IAPOB BO BHYTPEHHEM
BO3ayXxe, [1a;

ey — MaplHaAIbHOE J1aBJICHUE BOASHBIX MAPOB B HAPY>KHOM BO3AYXE,
I1a;

F — momanp orpaxaaromen KOHCTPYKLINH, M

T — BpeMst 1uddy3un B yacax.

VYpaBHeHHe Biaronepegayd NPUMEHMMO B TOM CJydae, €Clid B
TOJIIE OrpakJACHUsS HET KOHJCHCALIMM BOJSHBIX MapoB. BrisBieHue
HAJUYUs UK OTCYTCTBUS KOHACHCAIIMU BOASHBIX IMAPOB B OrpakKJACHUU
0OBbIYHO BefeTcs 1o rpadoananuTuyeckoMy Merony K. @. @okuna u O.
E. Bnacosa.

COmpOTHBICHNE MApPONPOHUIEAHNI0 R, M -wlla/Mr, orpakma-
IOIIe KOHCTPYKIMHU (B Mpelenax OT BHYTPEHHEH MOBEPXHOCTH [0
IUIOCKOCTH BO3MOYKHOW KOHJAECHCAlMU) JOJDKHO OBITh HE MEHee
HauOOJIBIIIETO U3 CIEAYIOUUX HOPMHUPYEMBIX COMNPOTHBIICHHM Mapo-
POHUIIAHUIO:

G=

1)

nl »
2

M-u-lla/mr, (W3 yCIOBUS HEJOMYCTUMOCTH HAKOIUICHHS BJard B
orpaxiaronieid KOHCTPYKIIMM 3a TOJIOBOM TIEPUOJ OSKCIUTyaTallvu),
OTpeaeIIsIEMOro 1Mo GopmyJie

1) TpeObyemMoro CONMpPOTHBJICHUSA MApONpOHUIIAHWI0O R

eB -E\'RHH
R = = (5)
E-e,




1P
2)  TpeOdyeMOro CONPOTHBICHHS  NApONPOHUIAHHMIO R 5,

2 N
M ulla/Mr, (M3 YyCJIOBUS OrpaHUYEHUsS BJIarud B OrpaxkAarolleu
KOHCTPYKIUH 3a MNEPUOJ C OTPULATEIbHBIMU CPEIHEMECIYHBIMU
TEeMIIepaTypamMu Hapy>KHOTO BO3lyXa), OMPEAEIsIeMOoro mo ¢popmyJie
~
R ~0,0024-z,- €, -E, _ ©)

m

Py Oy AW+
rI€ €, — NapUHAIbHOE JABJIEHUE BOASHOIO Mapa BHYTPEHHETO BO3yXa,
ITa, mpu pacuyeTHOU TeMmeparype t, ¥ BIAXKHOCTH 3TOrO BO3AyXa O,

E .
ompeensaeMoe o Gopmyne e, = TTE)PB; E, — napuuanbHO€e aBieHUE

CyXOr0o HACBHIIIEHHOTO BOASHOIO Mapa mpu Temmepatrype t,, Ila; e, —
cpeaHee MaplUUAIbHOE AaBJICHUE BOJSIHOTO Mapa Hapy>KHOI'O BO3/1yXa,
ITa 3a romoBoii mepuon, ompenemsemoe 1o[l, Tadm.5a*]; R,
COIIPOTHUBIIEHUE NAPONPOHULIAHUIO, v>aTla/mr, gacth OTpaXKIaroLIen
KOHCTPYKIIUH, PACHOJOKEHHON MEXIYy HapyKHOH MOBEPXHOCTHIO
OTpakJIaroIel KOHCTPYKIIMU U TNIOCKOCThIO BO3MOKHOM KOHJICHCAIIUH,
onpenaensieMoe rpado-aHAIUTUHYECKUM METOJIOM; Zy — MPOAOJIKUTEIb-
HOCTb, CYT., ME€pUOAA BIIATOHAKOIUICHUS, NPUHUMAEMas pPaBHOU
Nepuoay C OTPHUIATEIIBHBIMU CpEIHEMECSIYHBIMU TeMIlepaTypaMu
Hapy>KHOTO Bo3Ayxa 1o tadmuue 1* [1, Tadn. 3*]; E, — napuuanbHoe
JaBJICHUE BOJSHOIrO mapa, Ila, B miIockocTH BO3MOXHOW KOHJEHCALINH,
onpenensemoe no [3, npwi.C|; p, — IUIOTHOCTh MaTepualia yBJa-
KHSIEMOIr0o CJIosi, NMpUHUMaeMass paBHOU po mo [3, mpwin.Jl]; O, —
TOJNIIMHA YBIAXKHSIEMOrO CJIOSI OTpaXKJIamoled KOHCTPYKLHH, M,
npuHUMaeMasi paBHOW 2/3 TOJIIUHBI OJHOPOJIHOM (OJHOCIOMHOWM)
CTEHBbl WM TOJIIIMUHE CJIOSA YTEIJIUTENIsI MHOTOCIONHON OTrpakaaroen
KOHCTPYKIIMH; AW,, — TIPENeNbHO JIOIyCTUMOE IPHUPALICHUE
pPacueTHOI0 MacCOBOTO OTHOIIICHHUS BJIAaTM B MaTepUalie YBIAKHSIEMOTO
cinosa, %, 3a MEpUOJ BJIArOHAKOIUIEHUS Z,, NpPUHUMaeMoe 1o  [2,
Tab:1.12]; E — mapumansHOe naBieHue BOASHOTO mapa, [la, B miockoctu
BO3MOXXHOM KOHJEHCAIlMM 3a TOJOBOM TMEPHOA AKCIUTyaTalluu,
omnpejesnsaemMoe 1o gopmysie
_E -z tE, -7y TE; 74
E= > (7)
12

rne E;, E,, E; — mnapuuanbHOe paBieHue BOJsHOro mnapa, lla,
MPUHUMAEMOE 10 TEMIIEPATYPE B MIIOCKOCTH BO3MOXKHOM KOHICHCAIINH,




OINPEACISIEMON TMPU CPEAHEHM TEMIIEpAType HAPYXKHOTO BO3IyXa
COOTBETCTBEHHO 3UMHET0, BECEHHE-OCEHHETO U JIETHETO MEPHUO/IOB;
Z1, Zy, Z3 — NPOAOJKUTEIIBHOCTh, MEC., 3MMHET0, BECEHHE-OCEHHETO U
JIETHEr0 IEepUOJIOB Toja, ompenenseMas mo [1, taba. 3*] ¢ yderom
CHEAYOIIUX YCIOBHM:

a) K 3UMHEMY NEpPUOJY OTHOCSTCS MECAIbl CO CPEIHUMHU TEM-
HepaTypaMu Hapy>KHOro BO31yXa Huxke MuHyc 5°C;

0) K BECEHHE-OCEHHEMY MIEPUOTY OTHOCSTCS MECSIIBI CO CPEAHUMU
TEMIIEpATypaMU HAPYKHOIO BO3AyXa OT MUHYC 5 10 miroc 5°C;

B) K JIETHEMY MEPUOAY OTHOCSTCS MECSIbl CO CPEIHUMHU TEM-
neparypamu Bolie mioc 5°C;
1N — KodpduimeHT, onpeaensieMbli o gopmyiie

. 0,0024- €, -¢,, 17,
R

IIH

: (8)

I7€ €, — CPEAHEE MaplUajJbHOE AABJICHUE BOJISHOTO Mapa HAPYKHOIO
BO3ayXa, lla, mepuoaa mMecsleB ¢ OTPULATENBHBIMUA CPEIHEMECIYHBIMU
TeMIlepaTtypamu, omnpenesnsemoe 1o [ 1, Tadn.5*].

[Ipn ompeneneHnn napUaibHOrO JABJIEHUS BOASHOrO mapa E;
Ul JIETHETO MNEpUoJa TEMIEPaTypy B IUIOCKOCTH BO3MOYKHOM
KOHJICHCAllUM BO BCEX CIy4asx CIENyeT NPUHUMATh HE HUXE CPEIHEU
TEMIIEPATypbl HAPY’KHOTO BO3JlyXa JIETHETO MEPUOAA, NapUHAIBHOE
JABJICHUE BOJISTHOTO Mapa BHYTPEHHETO BO3/YyXa €, — HE HHXKE CPEIHETO
NapUUaIbHOTO JABJIEHUS BOJSHOIO IMapa HapyKHOrO BO3AyXa 3a 3TOT
nEPUOA.

CompoTHBICHHE TAPONPOHHLAHKI0 R,, M>uTla/Mr, depmadHOro
NEPEKPBITUS WIM YacTU KOHCTPYKLIMHM BEHTHWJIMPYEMOI'O IOKPBITHS,
PACIIONIOKEHHOM MEXIYy BHYTPEHHEN ITOBEPXHOCTBHIO TMOKPBITUS H
BO3JYIIHOM IPOCIOMKON B 3JaHUSX CO CKAaTaMy KPOBJIM IIMPHUHOMU N0
24 M, NOMKHO OBITh HE MeHee TpeOyeMOro COMPOTUBJICHUS Mapo-

2
nponunanuo R P, M uTla/mr, onpenensemoro mno gopmyse
R P=0,012(e; — €yo). 9)
JUig  3alIMTBI  OT  YBJIAXXHEHHWS TEIUIOM3OJIALIMOHHOIO  CJIOS

(yTemmrens) B HOKPBITUAX 30aHUN C BIAXKHBIM WIIA MOKPBIM PEKHUMOM
cienyeT npeaycMaTpuBaTh MapOU30ISALIUIO (HIKE CIIOS YTETUIUTEIS).



3amaHue HA CAaMOCTOATENBHYIO PadoTy

BpInonHUTE pacyeT TENI0BIAKHOCTHOTO PEXHUMA HAPYKHOU CTe-
HBI JKWJIOW KOMHAThl. MeCTO HaXOXJIEHUS >KUJIOTO JIOMa U HEKOTOPhIC
CBEJICHUSI O MapaMeTpax HApy>KHOrO0 BO3JyXa NMpPHUBEICHBI B Tabi.l u
BBIOMPAIOTCA MO MOPSIKOBOMY HOMEpY CTYACHTa B KypHajie TPYIIIbI
Z5;.CTyIeHThl NEPBOM TPYIIbl BHIOMPAIOT BapUaHT MO CBOEMY MOPsi-
KOBOMY HOMEpPY Zs, BapuUaHT JJid CTYJECHTOB BTOPOU TpyMIbl BHIOU-
paercs 1o BenuuuHe (24+7Zs), a s CTYAEHTOB TPEThEUW TpymIbl - MO
BenuuuHe (47+7s). PacueTHas cxema Hapy>KHOW CTEHBI MPUBEJCHA HA
puc.l. TonuHa nepBoro ciost (ITyKaTypKu) paBHa 8,=(10+Z,y10” m,
rae Z; — uncio OykB B (paMWJIMM CTYyAEHTA. TOJIIMHY BTOPOIrO CJOS
IpUHUMaeM paBHON 0,=0,25 M, dyerBepToro cmos — 04=0,12 M, a
TOJIIIIMHA TPETHETO CJOosl (CJIOS TETUIOU3OJISIIUKM) O3 HAXOAUTCS U3
pacuera.

Marepuai cji0eB Hapy>KHOU CTEHBI:

IlIepBbli CIOM CTEHKM — IWITYKAaTypKa M3 HU3BECTKOBO-IIECUYAHOIO
pacTBOpa IJIOTHOCTEIO p =1600 Kr/m’.

BTopoii cioil cTeHKM — KiajJka U3 OOBIKHOBEHHOT'O TJIMHSHOTO
KUPIIMYa Ha [EMEHTHO-TIECUAHOM PACTBOPE IIIOTHOCTBIO p=1800 Kr/M’,

YerBepThli CIOM CTEHKM — KJAJKAa U3 CUIIMKATHOIO OJWHHAIUA-
TUITYCTOTHOTO KUpIHWYa Ha LIEMEHTHO-TIECYAaHOM pPAaCTBOpPE  ILJIOTHO-
¢TI0 p = 1500 Kr/pr’.

Tpetuit Ci0M CTEHKU — TEIUIOU3OJISIUMOHHBIN CIIONM U3 MaTepuala,
BBIOMPAEMOT0 B 3aBUCUMOCTHU OT I'PaJyCO-CYTOK OTOMUTEILHOTO MEPHO-
na g = (te-tom) Zom CASTYIONUM 00pa30M:

Eciu JI; < 5000, TO —BEpMUKYIHTOOETOH [NIOTHOCTBIO p = 400 Kr/M’;
ectu  5000< [[4<6000, TO- BEpMHUKYIMTOOETOH IUIOTHOCTHIO p= 300
I(I‘/M3;
ec 6000< J1;<7500, TO- IEHOMOIUCTHPOII ILTOTHOCTBIO p= 100 Kr/M’;
eci J1>7500, TO- [EHOMONUCTHPOI IUTOTHOCTBIO p= 40 Kr/M’.

31ech: t, — TeMIlEpaTypa BHYTPEHHETO BO3ayXa, 'C; toy B "C U Zym,
B CYT. - CPEJIHSISl TeMIlepaTtypa U MPOAOJIKUTEIIBHOCTh OTOMUTEIHHOTO
nepuoa .

Bce ceedenus, neobxooumvie 015 8bINOJIHEHUS paciema, NpueeoeHvl 8
cnpasounom mamepuane. Bo ecex cnpagounvix mabiuyax ykazamvl
bubIUO0CpahuecKue UCMOYHUKYU OMKYOA 8351Mbl CEEOEHUSL.



Ipumep pacyera TENJIOBJIAKHOCTHOIO PEKUMA OrPAKAAIOLIUX
KOHCTPYKI MM KUJIBIX 31aHUI.

Kunoe 3manue pacnonoxeHo B r.CmoiieHcke. PacuetHas cxema
Hapy>KHOM CTEHbI 3/IJaHUs MIpUBEJIcHA Ha puc.1.

s ol
\\ 0,=23BT1/(M*'K)

Puc.1. PacuetHas cxema Hapy>XHOI CTEHBI

0.,~8,7Br/(M*K) [HEE

Oy O,

[lepBbIM CIIOW CTEHKH — IITYKaTypKa W3 HU3BECTKOBO-IIECYAHOT'O
pacTBOpa IJIOTHOCTEIO p =1600 Kr/M’° 1 TommuHoi 8;=0,02 M.

BTopoii cioil cTeHKM — KajJka U3 OOBIKHOBEHHOT'O TJIMHSHOTO
KUPIIMYA HA IEMEHTHO-IIECYAHOM PacTBOPE IUIOTHOCTBIO p=1800 kr/m’
1 TOJIIUHOH 0,=0,25 M.

Tpetuit ClIOM CTEHKU — TEIUIOU3OJISIMUOHHBIN CJIOM U3 BEPMUKYJIU-
TOOETOHA MIOTHOCTHIO p = 400 KT/M, TOJILLIUHY KOTOPOI'O OIpeLesieM
13 pacyera, T.€. 03=7

YeTBepThI CIIOW CTEHKHW — KJIaJIKa U3 CUJIMKATHOTO OJMHHAIIATH-
MYCTOTHOTO KUPIHYA HA LEMEHTHO-NIECYAHOM PACTBOPE IIOTHOCTHIO
p=1500 kr/M’ 1 TonmMHOMA 5,=0,12 M.

Ilopsinok pacuera:
1. Tlo tabmume 1* [1] ans ropoga CMoJieHCKa HaXOIUM: TEMIIe-
paTypy BO3Iyxa HamOoJiee XOJIOJHOW MSATHUIHEBKU OOECIEUEHHOCTHIO

0,92 (t15{92=-26,0°C); MPOJOJDKUTENIBHOCTh  MEpHojJa CO  CpeaHen
cyTouHOM TemmepaTypoi Bozayxa <8°C (Z,n=215 cyT) u cpeaHoo
TeMnepaTrypy 3toro nepuosa (t,,,=-2,4°C); no [2, npun.B] onpenensem
30HY BJIQXHOCTH JJis T. CMOJIeHCKa — HOpMaJibHasl.



ITo [1,1a6a. 3*] ans ropoga CMoOJIEHCKA HAaXOJUM: CPEIHIOI I10
MecAnam TEMIIEPATYPy HApY>KHOT'O BO3/yXa: t,=-9,4°C;
t,=-8,4°C; t;=-4,0°C; t,=4,4°C; t5=11,6°C; t~=15,7°C; t,=17,1°C;
ts=15,9°C; t9=10,4°C; t,=4,5°C; t;;=-1,0°C, t,,=-5,8°C. Ilo [1, Tabn.5a*]
HaxXOJUM CpEHEE MECAYHOE MapLHaIbHOE AABICHHE BOISHOrO Mapa,
ITa: ¢,=300; e,=310; e3=410; e,=650; e5=970; e,~=1290; e,=1490;
es=1420; e5=1070; e;0=750; ¢;;=550; ¢;,=400.

2. Tlo [3, Tabn.l] npuHMMaeM pacUETHYIO TeMIIepaTypy
BHYTpeHHEr0 Bo3ayxa t,=20°C U OTHOCHUTEIbHYIO BIAXKHOCTH BHYTPEH-

HETro Bo3ayxa (,=55%. Ecnu ti% paBHo wian ke -31°C, 1o t,=21°C.

3. . OmnpenensieM rpayco-CyTKd OTOMUTEIBLHOTO MEPHOA:
Hi=(tetorm) Zom=(20-(-2,4))-215=4816°C-cyr.

Tax xax J=4816°C-cyr.<5000 , TEIIOM30ISALUOHHBIA CIIOM CTEHKU
113 BEPMHKYJINTOOETOHA [IOTHOCTBIO p = 400 Kr/M.

ITo [2, Ta6n.1], 3nas t,=20°C u ¢,=55%, HAXOAUM BIAKHOCTHBINI
PEXKUM OMENIEHUS — HOPMAJIbHBI.

[lo [2, TabGn.2], 3Has peXUM TOMEIICHUS W 30HY BIAXHOCTH,
OIIPEAETISIEM YCIIOBUS SKCIUTyaTalluN OTPAKIAIONINX KOHCTPYKIMi — b.

[Ipn ycnoBusx skcmiyaramu b mo [3, mpun./[] ompenensem
k03 duimeHt rerionpoBogHoctu A, B1/(M-K) u xoadduimient naporpo-
HULIaeMOCTH W, Mr/(M-u-11a), Bcex ciioeB Hapy>KHOW CTEHBI:

1-i - 7\,120,81; HIZO,IZ;
2-ii - 0,=0,81: 1,=0,11:
3-if - 05=0,13; 15=0,19;
4-ii - 2=0,81; ny=0,13.

4. Haxonum TpedOyemMoe 3Ha4Y€HHUE CONPOTUBJICHUS TEIJIOIEpeaayue
HapYKHOM CTeHbI 110 [2, Tabn.4] wiu 1o popmyiie

RP =1,4+3,510" ]I,
RP =1,4+3,5-10%-4816=3,086 ™ -K/Br.
OnpenensieM TEPMHUUYECKOE COMPOTHUBIICHUE IMEPBOrO, BTOPOrO H

0.
\ < 2
YEeTBEPTOTO CJIOCB HApY)HOU cTeHbl: R, = —, M K/BrT.



Ay 0,81
5. 3mas, uro Re=R{ =1/0,+R;+R,+R3+R4+1/0y, ompenensem
TEPMHUYECKOE COINPOTHUBICHUE Rj, Mz'K/BT, U TOJNIIHHY O3, M, CIIOS
terutonsonsiimu: R3=R ¢ -(1/0,+R | +Ry TR+ 1/ay),
roe 0,=8,7 Br/(M*K) — KOdpQHIMEHT TeIUIOOT a4l BHYTPCHHEH
OBEPXHOCTH HApyKHOI cTeHs! [2, Tabm. 7 |; 0,=23 Br/(M*K) — k03¢-
(GUIMEHT TeIIOOTAaYd HAPY>KHOW TIOBEPXHOCTH CTEHBI I 3UMHHUX

yciioBui [3, Tabm. §].
R5=3,086-(1/8,7+0,0247+0,3086+0,1481+1/23)=2,4466.

d
Ho R, = x_3 Torna 8;=R3A3=2,4466-0,13=0,318 m.
3
6. OnpenensieM MOJIHYIO TOJIIUHY CTEHBI Oy
Ouc=0110,105+0,=0,02+0,25+0,318+0,12=0,708 m.
7. OnpenensieM yJIeNbHBIM TEILUIOBOM IMOTOK YEpPE3 CTEHY IIpU

592

TEMIIEpaType Hapy>KHOIo Bo3ayxa t; ~ 1o (opmyiie:

592
— t, -1,

Ry

. . 2

T71€ Que— YJICJBbHBIN TEMIOBOM MOTOK Uepe3 HAPYKHYIO CTeHY,BT/M”;
t,=20°C — TeMnepaTypa BHyTPEHHEIO BO31yXa;

2 . .
tfl9 =-26°C — TemIeparypa Hapy>KHOIO BO3IyXa CaMOM XOJOIHOM

IIATHIHEBKHU 00ectieueHHOoCThIo 0,92;
2
R¢=3,086 m~-K/BT — TepMuuecKkoe CONPOTUBJICHUE TEILIOIepeaade
HAPY>KHOMW CTEHBI

Qe

9

~

_20-€26__ 14,9 Br/™m".
3,086

8. Haxomum Temmeparypy B pa3IMYHBIX CEUCHUSX HApPyKHOU
CTEHBI 110 (popMmyiie

Qe

tx:tB'ch’I{xa 5
rie R, — TepMudeckoe conpoTrBieHue B ceueHnn x , M K/BT.
[Tomaraem Ry paBHbIM:

R = =8i =0,115;

B 2

2)Ro=R, +R, =0,115+0,0247=0,1397;



R, 0,3086

) Ra=R,, ++2 =0,1307+ 0,294
#Ru=R , + R22 — 0,294+ 23980 _ ) 4483
5) Re=R ., + R33 — 0,4483+ 24400 _ 1 H63g.
6) Ry=R . +% 10638+ 2%400 _ 5 703
7)Ro=R . + R; —.0793+ 24400 _ 5 g943.
8) Ry=R . + R; —2.8948+ 2181 _ 5 9660
9) Ry=R ¢ + Rz4 —2.9669+ 21481 _
Torna:

1) t,;=20-14,9-0,115=18,3°C;

2) t,,=20-14,9-0,1397=17,9°C;
3) t3=20-14,9:0,294=15,6°C;
4) t,,=20-14,9-0,4483=13,3°C;
5) t,s=20-14,9-1,2638=1,2°C;

6) t=20-14,9-2,0793=-11°C;
7) t,720-14,9-2,8948= -23,1°C;
8) ts=20-14.,9-2,9669=-24,2°C;
9) t=20-14,9-3,041=-25,3°C.

8. Ilo [3, tabn. Cl1 u C2] Haxoaum mapiuajgbHbIC JABJICHUS

BOI[HHOI‘O napa E, I1a, npu temneparypax t,, ty ~too u t5 2.

E,=2338; E;=2102; E,=2050; E;=1772; E+~=1527; Es= 667; E¢=237,;
E,=76; Eg=66; Eq=61; E,=57.
9. HaxomuMm mnapuMajibHOE [aBJICHUE BOJSHBIX IapoOB  BO
BHYTPEHHEM BO31yXe€ €,, [1a, mo popmyie



_Ey0,
eB
100
rae E, — mapumanbHOe JaBIeHHE CyXOro HACBILEHHOTO BOJSHOTO Iapa
npu Temueparype tg, ’C;
(s — OTHOCHUTEJIbHAS BIIAKHOCTH BHYTPEHHETO BO3yXa, %o.

e = 233835 _ 1986 IMa.
100

10. Haxonum cpenHee mapuuaibHOE JABJICHHUE BOJISHBIX MAPOB B
HapY>KHOM BO3/yXE €y, 10 popMyJie
_epte e
Hp 3 ?

9

€

rae €,=400 Ila, ¢,=300 IIa; e,=310 Ila — cpenHee napuraIbHOE JAaBJICHUE
BOJISTHOTO T1apa B HApY>KHOM BO3JIyX€ B JiekaOpe, sHBape U eBpajie

+300+
er:4OO 300 310:337 a.

I11. Onpez[eﬂﬂeM COIMPOTHUBJICHUC IIAPOIIPOHHUIAHUIO BCCX CJIOCB
CTCHHI 110 CJICAYIOIIUM (1)OpMYJ'IaMI

_ 9. _ 9. _ 93, _ 9y
Ry=—Rp=""Rp=—Ry=—,
Ky ) K3 Ky
rae W, My, W3, Mg — KOIPPUIMEHTH MapONpPOHUIIAEMOCTH MaTEpHUAJIOB
MIEPBOr0, BTOPOT0, TPETHETO U YETBEPTOT'O CIOEB CTEHBI, MT/(M-u-I1a).

= O’Oi =0,167 M>u-Tla/mr;

ul

nl
9

= 0.25 _ 2,273 m*-u-Tla/mr;
0,11

R, = 0,318 _ 1,674 m*u-Tla/mr;
0,19

R, = O’f = 0,923 m>u-Tla/mr.

9

12.  OmnpenpensieM MOMHOE CONPOTHUBICHUE  IMAPOIMPOHUIIAHUIO
Hapy>KHOM CTEHBI R, m>-a-Tla/mr, 1o dbopmyiie
ROH:RBH+RH 1 +Rn2+Rn3 +RH4+RHH9
rie R,,=0,0267 m™u-Tla/mr — COMNPOTHBIICHUE BJIArooOMEHy y BHYTPEHHEH
MMOBEPXHOCTH CTEHBI;



R,;=0,0133 m**a-Tla/Mr — COIPOTHBIICHHE BIATOOOMEHY Y HAPYIKHOM
TTOBEPXHOCTH CTECHBI

R, =0,0267+0,167+2,273+1,674+0,923+0,0133=5,076 m*-u-[Ta/mr.

13. Ctpoum rpaduku 3aBucumocteit E=f(R,,) u e=f;(R;y). [Io ocu
opauHAT OTKIaapiBaeM B Macmrtade E, Ila, a ma ocm abcmucce —
CONPOTUBJICHUE MaponpoHUIaHuIo R, ( puc.2).

Ha ocu abcrucc OTKiIaapIBaeM IIOCIICIOBATEIbBHO OT OCH OpJUHAT
CONIPOTHUBIICHUA RBna RBH+RH1 ’ RBH+RH 1 +Rn2a RBH+RH 1 +Rr[2+Rr[3 5
RuntRy R TR 3Ry 1 Ry, ConpotuBnenue R, n1eaumM Ha IBE 4acTw,
R.s— Ha Tpu wactu, R,y — Ha nBe wactu. Yepes nomydeHHsie 10 Touek
MPOBOJIMM BEpTUKaIbHbIE MHMUA. Ha ocn opamHar oTknaneiBaem E,, Ha
NEBATHU JIMHUAX TTocienoBarTenbHo — E1+Eg a Ha oquaHaauaron muaun — E,,.
Yepes nomydyeHHbie Touku mpoBoauM qunnto E=f(R ). Ha ocu opaunat
OTKJIABIBAEM €;, a4 HAa OJWHHAJAUATOM JIMHUM OTKJIAJBIBAEM €y, H
MOJyYEHHBIE TOYKU COEAUHSIEM MPAMOM JInHUEN AB, KoTOpas sBIsIeTCA
3aBucuMocThio e=f|(R,y). Tak kak muaum E=f(R,,) u e=f(R)
MEPECEKAIOTCA, TO B HAPYKHOM CTEHE BO3MOKHA KOHJICHCAIIUS BOASHBIX
napoB. s onpeaeneHust NiI0CKOCTH BO3MOKHOW KOHIEHCAIIMY BOJISTHBIX
napoB M3 TOYKKM A mpoBoauM KacaTtenbHyto K jymHuu E=f(R.,). Uepes
TOYKY KacaHus «K» MmpoBoauM BepTHKAIBHYIO JIMHHIO, KOTOpas OyneT
COOTBETCTBOBATh IJIOCKOCTH BO3MOYXHOM KOHACHCAIIMU BOJISIHBIX MapOB.

Ablcnucca Toukn «K» paBHa 3,8, Torma cCOmpoTUBIECHHE Hapompo-
HUI[AHWIO OT BHYTPEHHEW TTOBEPXHOCTHU CTEHBI JO IUIOCKOCTH BO3MOKHOU
KOHJIeHcanuu Oyner paBHo R.,=3,8-0,0267=3,773 MZ"I'Ha/Ml“, a
CONPOTHUBIICHUE  TAPONPOHUIIAHWUIO  OT  IUIOCKOCTH  BO3MOKHOM
KOHJICHCALINM JI0 HAPY>KHOW ITOBEPXHOCTHU CTCHBI —

R:=R-3,8-R,;;=5,076-3,8-0,0133=1,263 m>u-Tla/mr.

14. OrmpenernsieM CONPOTHBIICHUE TEIUIONEPEIAYE OT BHYTPEHHETO
BO3/lyXa [I0 TUIOCKOCTH BO3MOXXHOW KOHJICHCAIIMM BOJSHBIX IIAPOB,

HAXOJIAIIECKCS B TPETHEM CJIOE CTEHBI R, m>-K/BT, 1o dbopmyie
1 R_.-R_;-R
R:—+R1+R2+R3 B nl n2,
o} R

B



Puc.2. Cxema BIaKHOCTHOTO COCTOSIHUSL HAPYKHOM CTEHBI

rae Ry, Ry, R;y — Tepmuyeckne cOnpoTHUBIIEHUS IEPBOrO, BTOPOrO M
2
TPEThETO CJI0EB CTeHKHU, M~ *K/BT.



R =L +0,0247+0,3086+2,4466. > 1>~ 0-107-2.273
8,7 1,674
MK
Br

15. OnpenensieMm CpeiHIO TEMIIEPATypy HApPYKHOI'O BO3JyXa 3a

3SUMHMHE TIEpHOA t,;, “C, korga t,<-5°C [1,1abmn. 3*], mo dpopmyie
_h Tttt
HI z, >

rae t,=-9,4°C, t,=-8,4°C, t,,=-5,8°C — cpeauue TeMrepaTyphbl HAPyKHOIO
BO3/lyXa B siHBape, (eBpaiie u aekaodpe ; z;=3 Mecsia — Npoa0HKUTETb-
HOCTbH 3MMHETO IIEpHO/Ia.

=2,3977,

_94-84-58 o oo

t

HI

16. Haxonum cpegHiO TeMmIepaTrypy B IUIOCKOCTH BO3MOXKHOU
KOHJIEHCALUY B 3UMHUM NIEPUOL t, *C, 110 Gopmyite
(B - tHl :R
tKl - tB -
R,
0-€7,9 23977
tKIZZO—e €79 =-1,7 °C.
3,086
ITo [3, Ta6n1.C1] HaxoUM MmapuraibHOE AABJICHHUE BOJSIHOTO TMapa
E,, I1a, B ockocTH BO3MOKHOM KoHaeHcanmu E;=531 Ila.
17.0mpenenseM CPEOHIO TEMIEPATypy HAPYKHOTO BO3AyXa ty
3a BECEHHE-OCEHHUI nepuoj, koraa -5°C<t,<5°C
_ LGt T Ty
2 )
Zy
rae t;7=-4°C, t,=4,4°C, t,=4,5°C, t;;=-1,0°C — cpemuue TeMIepaTypsl
Hapy»KHOTO BO31yXa B MapTe, ampelie, OKTsI0pe u Hosi0pe ; z,=4 Mecsua —
IPOIOJIKUTEIIBHOCTh BECEHHE-OCEHHET0 MEPHo/ia roja
-4,0+4,4+4,5-1,0
w0 = =1,0°C.
4
18. Haxonum cpegHiO TeMmIepaTypy B IUIOCKOCTH BO3MOXKHOU
KOHJIEHCAIIMH B BECEHHE-OCEHHUI TIEPUOT to, *C, 110 hopmyiie
(B - tH2 :R

tK2 - tB - ’
RO

>




0. €0-1,0 52,3977 _
3,086

IIpu Ttemmeparype to=52°C mo [3, Ta6n.C2] Haxoaum
MapUyMaIbHOE JaBJ€HHE BoAsHOro mnapa E,, Ila, B miockoctu
BO3MOXKHOM KoHaeHcauuu E,=885 Ila.

19. OnpenensgeM CpeaHIOK TeMIIepaTypy HApY>KHOIO BO3]yXa B
JIETHUM NEpUoJ roja, koraa t,>5°C
_ LTttty gt

H3 9
Z3

rae ts=11,6°C, t=15,7°C, t;=17,1°C, t=15,9°C, t=10,4°C — cpenuue
TEMIIEPATYpPbl HAPYKHOTO BO3/lyXa B Mae, HWIOHE, HIOJIE, aBITYCTE€ H
CEHTSOpe; Z3=5 MecsIIIeB — NMPOJOJDKUTEIHLHOCTD JIETHETO MEepro/ia
_11,6+15,7+17,1+15,9+10,4 _ 14,1°C.
5
20. HaxomuM cpemHIOK TeMIeEpaTypy B IUIOCKOCTH BO3MOXKHOU
KOHJIEHCALUY B JIETHUH Ieproz roja tgs, °C, mo gpopmyie

5,2°C.

tK2

tH3

\
tK3 :tB _ (B _tH3/R’
RO
L 20, QUIAIZ2397T o
3,086

[Ipu temmeparype ts=154°C mno [3, T1a01.C2] wHaxomum
napiuaibHoe AaBieHue BoasiHoro napa Es, [la, B mimockoctu BO3MOX-
HOM koHAeHcanuu E;=1749 I1a.

21. OnpegensieM napuyaibHOE JABJICEHHE CYXOr0 HACBIIEHHOIO
BOASHOTO TMapa 3a TOJOBOM TMepuoJ B IIJIOCKOCTH BO3MOKHOM
koHjeHcanuu E, I1a, o ¢popmyie
E,-z,+E, -z, tE; -z,

12
~ 531-3+885-4+1749-5

12
22. HaxomuMm cpegHee mapiualibHOE MABICHUE BOISHOTO Iapa
Hapy>XHOTO BO3/yXa €, I1a, 3a rogoBo# nepuos mo Gopmyre
€ Teyteyte,tesTes e, Ttegtegte,+e, e

Cy — )
12

E:

E =115711a.




rae ¢;=300, e,=310, e;=410, e,=650, ¢5=970, ec~1290, e,=1490,
es=1420, ey=1070, €,0=750, €,;;=550, €,,=400— mapunanbHOE TaBICHUE
BOJISTHOTO Mapa 1o Mecsiam roja, Ila, [3, tadm.5a*].

e,=(300+310+410+650+970+1290+1490+1420+1070+750+550+
+400)/12=800,8 I1la.

23. Haxoaum TpeOyeMoe COMPOTHBICHHE MaponpoHuiianuio R T

ml
2
Mou-lla/mMmr (M3 ycrnoBUS HEAOMYCTUMOCTH HAaKOIUJICHUS BJaru B
OrpakIaroleil KOHCTPYKIUH 33 TOJOBOM MEPUO/I DKCILTyaTaI[iH )
~
R™ = 6B _E/.RHH
nl >
E-e,

pm _ €268-1157 31,263
" 1157-800,8

24. OnpenensieM cpeaHee NnapiuaibHOE TABJICHUE BOJISHOIO Mapa B
Hapy>KHOM BO3AYyX€ €, Ila, mepuoma roma C OTPULIATCIBHBIMU
CpeIHEMECSYHBIMU TeMIIepaTypaMu 1o Gopmyrie

_etey ey te e
HO 5

rae ¢,=300 Ila, e,=310 Ila, e;=410 Ila, e;;=550 Ila, e;,=400 Ila —
NnapluuaIbHOE JABJICHUE BOJSIHOTO Mapa B Hapy>KHOM BO3/yX€ B sIHBApeE,

deBpaiie, MmapTe, HOSIOpE U AeKa0pe .
300+310+410+550+400

eHO -

5

25. Haxomum CpemHIOI0 TEMIEpPATYpy B IUIOCKOCTH BO3MOXHOM
KOHJICHCAIIUM B TEPUOJ roja C OTPUIATCIbHBIMU CPEAHEMECTUYHBIMU
TeMIIEpaTypaMK Hapy»KHOIO BO34yXa ty,, "C, 110 hopmyiie

o= ts 4( t- to)'I{/I{0 s
roe t,= (tl +t, +t; +t12)/5:-(9,4+8,4+4+1+5,8)/5 :-5,720C — CPCOHAA
TEMIIEpAaTypa HAPYKHOTO BO3[yXa IMEpHOoJa TOJAa C OTPULATEIbHBIMU
CpeHEMECTYHBIMUA TemmepaTypamu [ 1, Tadm.3*].
teo= 20 — ( 20-(- 5,72))-2,3979/3,086 = 0 °C.

[Ipu temnepatrype t,,=0°C [3, Tabn. Cl] nmapiuuaibHOE AaBieHUE
BOJISTHOTO T1apa B IJIOCKOCTH BO3MOKHOM KOHAeH cauu paBHO E,.=611 I1a.

26. OnpenensieM BEIMUMHY M TIO popMyIie

. 0,0024- €, -e,, 1z,
R

IIH

= 0,394 m>uTla/mr <R,,=3,773.

€

>

=394 I]a.

9



rJe zO=zl’+zza+z3’+z“’+zlz’ = 31+28+31+30+31 =151 cyt — npoaoaxu-
TEIbHOCTh MEPUOJA TroAa C OTPUUATEIbHBIMU  CPEIHEMECIYHBIMU
TeMIepaTypamu HapyKHOro Bo3ayxa [ 1, Tadm.3*].
1 =0,0024(611-394)151/1,263=62,27.
27. OmpenensieM TpeOyeMoe COMPOTHUBIICHHE MMapONPOHUIIAHUIO
RY, v TTa/Mr (M3 yCIIOBHSI OrPAHMYEHHUS BJIArd B OTPAXKAAIOIICH

KOHCTPYKIIMU 3a TEpPUOJl Tojla C OTPUIIATEIbHBIMU CPEIHEMECTYHBIMU
TeMIIepaTypamMu HapyKHOTO BO3ayxa) 1o Gopmyiie
2

Pw Oy AW, 1]

rae py=400 kr/ M® — [UTOTHOCTb TEIUIOM30/ISIHOHHOTO CIIOSI U3 BEPMUKY-
JUTOOETOHA B CYXOM COCTOSIHUU;

0w=03=0,318 M — To/IIMHA YBJIAKHSIEMOTO CJIOS CTEHBI (CJI0S TEIJIOU30-
JISILAN);

Aw,=5,0% — nipeienbHO T0MyCTUMOE MPUPALIEHUE PACUETHOIO MacCo-
BOT'O OTHOIIECHHUS BJIarM B MaTepuasie yBIaXHSIEMOTr0 CJIOsl CTEHBI [2, Ta0.

12] R %=0,0024-151(1286-611)/(400-0,318-5+62,27) =O,35M2-q-Ha/Mr
<R ==3,773.
28. Tax kak R 1=0,393<R,,=3,773, T0 Bnara, HaKOIHMBIIAsCS B

CTEHE 3a XOJIOAHBIM TEPHOJ] ToAa, YCIEeBaeT YIAIUThCS U3 Hee 3a
TEIUIBIA TIEPUOJ T0Ja, T.€. 32 TOJIOBOM TEPHOJI HAKOILJICHUS BJIard B
CTEHE He OyJerT.

Tak kak R D=0,35<R,,=3,773, To B TeYeHHE IEpHOJAA BIAro-

HAKOIUICHUSI 7, TpHUpAIleHue CpeaHel BJIAXHOCTH MaTepuala Terlo-
U3OJIAIIMOHHOTO CJIOS CTEHBI HE MPEBBIIIACT JOMYCTUMOTO TPUpPAICHUS
Aw,, cornacho [2, Tadm.12].



BapHaHTI)I MCCTOHAXOXACHUA W HCKOTOPLIC

CnpaBouHbIii MaTepHaJl

Taomuna 1
UCXOIHBIE

JAHHBIC ISl PACUETOB BIIAXKHOCTHBIX pekuMOB [2, mpui.B; 1, Tabin. 1]

ITepuon co
e = CpEIHECYTOY -
S = = S HOM
o | 2 E = O _ | TeMIeparypoi
= | Eg . |EEQ <8°C
< T ™ % g S m o | BO3oyxa=
= > = 2 |82 o
& | EE < Z | SR E| . . :
=5 SE|ZES EE |
=l S o S ®x Q| U © s O
o | £ K T e | S2EE|lE - 5 °
Z o @ % Q S an) ~ E = E
= X SE|2SF|EN |g<
o = g O O § 21 o & T S
< S © E o o| X & = &
= s 83888 | A%
Mm@ | =X OB O a
1 2 3 4 5 6
1 | Aneiick C -38,0 216 -7,8
2 | AuMHCK C -41,0 237 -7,6
3 | Apzamac H -32,0 216 4,7
4 | ApxaHrenbck B -31,0 253 -8.,0
5 | AcTtpaxaHb C -23,0 167 -1,2
6 | bapaOunck C -39,0 230 -9.0
7 | bapHayn C -39,0 221 -7,77
8 | bearopon C -23,0 191 -1,9
9 | Bexenk H -31,0 222 -3,4
10 | buiick C -38.,0 222 -7,8
11 | baaroBemnieHck H -34,0 218 -10,6
12 | Bparck C -43,0 249 -8.,6
13 | Bpsinck H -26,0 205 -2.3
14 | Benukue JIyku H -27,0 212 -1,9
15 | BepxosiHCK C -59,0 279 -24,1
16 | BmaguBocTok B -24.0 196 -39
17 | Bnagumup H -28.,0 213 -3.5
18 | Bomorma H -32,0 231 -4,1
19 | Boarorpan C -25,0 177 2.4




IIponoxenue TadauIs! 1

1 2 3 4 5 6
20 | BepxoHTypne C -37,0 236 -6,8
21 | Boponex C -26,0 196 -3,1
22 | Hux. HoBropon H -31,0 215 4,1
23 | EHucelick H -46,0 245 -9,6
24 | IBaHOBO H -30,0 219 -3,9
25 | Upkytck C -36,0 240 -8,5
26 | TBepn H -29,0 218 -3,0
27 | Komcmonbck-Ha-AMype H -35,0 223 -10,8
28 | Kanyra H -27,0 210 -2,9
29 | Kanck C -42.0 237 -8,8
30 | KemepoBo C -39,0 231 -8.,3
31 | Kypck H -26,0 198 -2,4
32 | Kuposn H -33,0 231 -5,4
33 | Kammpa H -27,0 212 -3.4
34 | Koctpoma H -31,0 222 -39
35 | MuHyCHHCK C -40,0 225 -8.,8
36 | MypmaHck B -27,0 275 -3,2
37 | Ben.Hosroposn H -27,0 221 -2,3
38 | HoBocubupck C -39.0 230 -8,7
39 | HukomaeBck-Ha-AMype H -35,0 249 -9,6
40 | Omck C -37,0 221 -8.4
41 | Open H -26,0 205 -2,7
42 | OpenoOypr C -31,0 202 -6,3
43 | ITepmb H -35,0 229 -5,9
44 | TIcxoB H -26,0 212 -1,6
45 | Cankt-IleTepOypr H -26,0 220 -1,8
46 | Camapa C -30,0 203 -5,2
47 | >xeBCK C -34,0 222 -5,6
48 | BopkyTta H -41,0 306 9,1
49 | YensaOuHCK C -34,0 218 -6,5
50 | Ka3anp C -32,0 215 -5,2
51 | ApocnaBib H -31,0 221 -4,0
52 | KpacHosipck C -40,0 234 -7,1
53 | Ilen3a C -29,0 207 -4,5




Oxonyanue TadouIsI 1

1 2 3 4 5 6
54 | IleTpo3zaBoAcCK H -29,0 240 -3,1
55 | PocToB-Ha-/loHy C -22,0 171 -0,6
56 | CapaHck C -30,0 209 -4.5
57 | CapatoB C -27,0 196 -4,3
58 | ExarepunOypr C -35,0 230 -6,0
59 | Tam0Oo0B C -28.,0 201 -3,7
60 | Tomck C -40,0 236 -8,4
61 | Tyna H -27,0 207 -3,0
62 | Yda C -35,0 213 -5,9
63 | XabapoBck H -31,0 211 -9.3
64 | Yura C -38.,0 242 -11,4
65 | Ynan-Ym C -37,0 237 -10,4
66 | JImutpoB (MOCKOBCK.00:) H -28,0 216 -3,1
67 | Taranpor C -22,0 167 -0.4
68 | AJIEeKCaHIPOBCK- B -27,0 240 -6,2

CaxamHCKuM
69 | TromeHb C -38.,0 225 -7,2
70 | Kypran C -37,0 216 -7,77
Tabmnwnia 2

OntuMalibHasi TeMrepaTypa 1 JI0IMyCTUMasi OTHOCUTEbHAS BIAKHOCTh
BO3JlyXa BHYTPH 3IaHUM JIJISI XOJIOJHOTO BpeMeHM roja [3, tabi.1]

Tun 31anus Temneparypa | OTHOCUTENBHAS
BO3/yXa BJIAJKHOCTh
BHYTpU BHYTPH 3/1aHUS
spanus ty, "C | @y, % , He Ooutee
1. XKXunsie 2022 55
2. IoIUKINHUKH U IeYCOHBIC 2122 55
YUPEKICHUS
3. JIOMIKONbHBIEC YUPEKICHUS 2223 55

OTHOCHTEJTEHYO

JIist 3naHuid, He yKa3aHHBIX B TaOIHIE 2, TEMIEpaTypy Bo3ayxa tg,

BJIAXKHOCTD

BO3IyXa O,

BHYTpH

3JaHUN U

COOTBETCTBYIOIIYID UM TEMIIEPATypPy TOYKH POCHI CIEAYET MPUHUMATh




cornacHo ['OCT 30494 u HOpMaM POEKTUPOBAHUSI COOTBETCTBYIOIIUX
3JIaHUMN.

BnaXHOCTHBIN PEXUM TMOMELICHUN 31aHUM B XOJIOIHBIM NEPUO
rojia, B 3aBUCMMOCTHA OT OTHOCUTEIIbHOW BIIAXKHOCTHU (P, U TEMIIEPATYPHI
BHYTPEHHETO BO3/yXa t,, CJIeIyeT yCTaHABIMBATh MO TadauIe 3.

Tabnuua 3
BnaxHOCTHBIN PEXHUM IMOMEIICHUM 30aHUN
[2, Tabim.1]

Pexnm BriaxxHOCTh BHYTPEHHETO BO31IyXa (g, Yo TIPH
TeMneparype t,, °C
no 12°C cB. 12 1o 24°C cB. 24°C
Cyxon o 60 % o 50 % I1o 40 %
HopmanbHbii CB.60m1075% |CB.501060% |Cs.40 1o 50 %
Bnaxaprit CB. 75 % CB. 60 1075 % | CB. 50 no 60 %
Moxkpbiii - CB. 75 % Cs. 60 %

30HBI BIIAXKHOCTH Tepputopur Poccum cnenyer npuHHMATh 10
npuioxeHuo B [2] (cyxas, HopMaabHas U BJIa)KHas).

B 3aBucMMOCTM OT 30HBI BIIAXKHOCTHM paliOHA CTPOUTEIBCTBA U
BII&JXKHOCTHOTO  PEXHMMa  TMOMEIICHUS  ONPEHEISAIOT  YCJIOBUS
AKCIUTyaTalliy OrpakAaromuX KOHCTpYKIui A unu b o Tabnurie 4.

Ta6nuna 4
Y cnoBHUs IKCIUTyaTalMy OTPAXKAAOIINX KOHCTPYKLIUN
[2,Tabm. 2]

BrnaxHOCTHBIN pexuUM
MMOMEIIEHUHN 3JaHUN

YcnoBus skcruryaranuu A v b
B 30HE BIAXKHOCTH

CyXOoH HOPMAaJIbHOMN BJIAKHOU
Cyxou A A b
HopmanbHb1i A b b
BraxHbIi WJIM MOKPBIN b b b

B 3aBuCMMOCTM OT YCIOBHM DJKCIUTyaTallud OTPaXIArOIINX
KOHCTpyKuuid A wunu b o [3, mpun. /[] onpenensieM pacy€THbIE TEMIO-
TEXHUYECKUE MOKA3ATEIIN CTPOUTEIIbHBIX MATECPUAIIOB U U3ICITUM.



HopMupyemsle 3HaueHHS COIPOTHBJICHHS TEIIONEpeaaue
OTPaKJIAFOITUX KOHCTPYKINH [2,Ta011.4]

Tabmnura 5

2
Hopmupyemsie 3nauenust R, m™K/Br,

3naunus u o OTPaXJAOIMNX KOHCTPYKIINH
IIOMCIICHUA, ) L
KO3 (HUITMEHTHI a E . % é)( § A
UB = 0 ﬁ E é > E g p=
g 2y % S = S| £ = = 2
o Ss PEE = ES
E\ 3 = S ’E % % = o %
5 E 8 & = S 5
S o) 2 g é“ 2 Cé; o :lé S
S5 |5 |BC|iZE Eam E
8 & e S o O = o 2 o O © 3
— E 3} = - E T B © & ¥| 8 T
1 2 3 4 5 6 7
1. JKwple, meuebno- | 2000 2,1 32 2,8 0,3 0,3
npodutakTideckie | 4000 2.8 4,2 37 045 0,35
5 nerckue | 6000 35 52 4.6 0,6 04
YUIPSKICHN, 8000 42 6,2 55 0,7 045
LIKOJIBL, WHTEpHATHL | 10000 49 72 64 0,75 0,5
TOCTMHULIBI a| 12000 5,6 8,2 73 0,8 0,55
OOLIEKUTHA
a 35107 510" | 45107 - 02510"
B 14 22 1.9 - 0,25

3Has rpagyco-CyTKu Dy OTONUTENBHOrO NEpHoJa ISl 3aJlaHHOTO
HACEeJICHHOTO MyHKTa, 1o Gopmyne (1) [2] onpenenseM HOpMUpyeMoe
3HAUYEHHUE CONPOTUBIICHHUS TEIUIONEPEAUYE OrPAKIAIOIIMX KOHCTPYKLIMIA

(m” -K/BT):

(1P -2]

Benuuunpl

R(I)p =Bta- Dd.

(Y]

a4 W B INPHUBCIACHLI B

[2, TabGa.4].




Tabmnuia 6

Kosduiment Temnoornayu BHYTPEHHEH TMOBEPXHOCTH O
orpakaaromieil KOHCTPYKIUHM [2,1a6:1.7]
Koabdrment
BHyTpeHHsIs1 TOBEPXHOCTh OIPaKIAI0IICH KOHCTPYKIIUU | TETUIOOTAa4H
o, BT/(M*K)
1. CreH, 10JIOB, TNIAAKUX IOTOJKOB C BBICTYHAIOIIMMHU 8,7
pcOpamMu mnpu OTHOIIEHWH BBICOTHI h pebpa k
pPacCTOSHUIO a MEXIy TpaHAMH COCETHUX pedep
h/a<0,3
2. [ToronkoB ¢ BeicTynatomumu pedopamu npu h/a>0,3 7,6
3. OkoH 8.0
4. 3eHuTHBIX oHapen 9,9
Tabmuma 7

KoadduimeHT TemnooTaun Hapy»KHOU MOBEPXHOCTH O, JISl YCIOBUM

X0J1I0JHOTO nepuona [3,1a01.8]

Koadhdrment
Hapy»xHasi TOBEpXHOCTh OIpakKAat0IIUX KOHCTPYKIMHN | TETJIOOTaun
o, BT/(v7K)
1. HapyXHBIX CTE€H, MOKPBITUI, IEPEKPHITUN HAJ ITPOEC3- 23,0
JaMU ¥ HaJ XOJIOJHBIMH (0€3 OTpakJIaroluX CTEHOK)
MOAMONbSIMH B CEBEPHOM CTPOUTEITHHO-KIIMMATHYCCKON 30HE
2. TlepexpbITHii Haj| XOJIOMHBIMU MOJBAIAMH, COOOIIAOIIMMU- 17
CS C HapY)KHBIM BO3IyXOM; TIEPEKPHITUI HAJl XOJOAHBIMU (C
OrP@KIAIOIIMMU  CTEHKAMH) TIO[MONBSIMA U XOJIOJHBIMU
srakamu B CEBEPHON CTPOUTENTHHO-KIIMMATAYECKOM 30HE
3. IlepexppITril YepIauHbIX ¥ HAJl HEOTAIUTMBAEMbIMH TTIO/IBAJIA- 12
MH CO CBETOBBIMU IIPOEMAMH B CTEHAX
4. TlepekpbITii HaJ HEOTAIUIMBaCMbIMH  TIO/BalaMM O3 6

CBETOBBIX MPOECMOB B CTEHAX, PACIIOJIOKEHHBIX BBIIIEC YPOBHS
3eMJIH, ¥ HAJl HEOTAIUIMBAEMbIMU TEXHUYECKHMU TIOIIONBSIMY,
PAaCTIONIOKEHHBIMU HIDKE YPOBHSI 36MITH




Tabnuia 8

PacueTHbIC TEMIOTEXHUYECKUE MMOKA3ATEIN CTPOUTEIILHBIX MAaTEPUAJIOB
u u3aenui [3,. npui. /]

Marepuan [1n0T- | PacueTHbIe KOA(PIUIIMEHTHI TPU YCIOBUAX
HOCTB | OKCIuTyarauuu A u b
Pos TEIUIONPOBOJ TEIUIOYCBOEHHUS [TAPOIPOHUIL
Kr/M° | HOCTH (Ipu TIeproie  {a€MOCTH L,
A, BT/(m'K) 24 9) mr/(m-u-Tla)
S, Br/(M>K)
A b A b A, b
ITenonmact 100 | 0,05 | 0,052 | 0,68 0,8 0,23
[TeHomoMCTUPOI 150 | 0,05 | 0,06 0,89 0,99 0,05
To xe 100 | 0,04 | 0,052 | 0,65 | 0,82 0,05
To xe 40 | 0,41 | 0,05 | 041 0,49 0,05
Bepmukynurobderon | 600 | 0,16 | 0,17 2,87 3,21 0,15
Bepmukynuroodeton | 400 | 0,11 | 0,13 1,94 | 2,29 0,19
BepMmukynuroderon| 300 | 0,09 | 0,11 1,52 1,83 0,23
Kuprnnunas knagka | 1800 | 0,70 | 0,81 9,2 10,12 0,11
13 TJIMHSHOT'O OOBIK-
HOBEHHOT'O KUpIIUYa
Ha I[EMEHTHO-IIeCYa-
HOM pacTBOpE
Kupnuunas knagka | 1500 | 0,7 | 0,81 8,59 9,63 0,13
13 CUIIUKATHOTO
OJIMHHAIIATUITYCTOT
HOI'0 KUpIKYa Ha
IIEMEHTHO-IIECYaHOM
acTBOpE
M3BeCTKOBO- 1600 | 0,70 | 0,81 8,609 | 9,76 0,12
[ECUYAHBIN PACTBOP
IlemenTHO-Iecua- | 1800 | 0,76 | 0,93 9,60 | 11,09 0,09
HBI PACTBOP




Tabmnura 9

ITpenenbHO q0mMyCcTUMBIE 3HaYeHUA KOd(hdunmenTa Aw,,
[2, Tabma. 12]

Marepuain orpaxaaronen
Koncrpyknun

[IpenensHO HOoIyCcTUMOE
IIPUPAILIEHUE PACUETHOIO
MAaCCOBOI'0 OTHOIICHUS BJIaru
B Matepuaie Aw,, %

1. Knagka W3 TJIUHSHOTO KHpOWYA H

1,5
KepaMHYECKHX OJIOKOB
2. Knagka U3 CUJIMKaTHOTO KUpIIAYa 2,0
3. Jlerkme OeToHBI HAa  TOPHCTBIX
3AIOJTHUTEIISIX (kepaM3UTOOETOH, 5
IITyTU3UTOOETOH, TIEPIIMTOOCTOH,
ITJIAKOTIEM300€TOH)
4. Syeuctpie OeTOHBI (Ta300€TOH, 6
MEeHOOETOH, ra30CIIMKAT U JIp.)
5. IleHnora3ocTekio 1,5
6. ®uOpPOIUT M apOOJIUT IIEMEHTHBIE 7,5
7. MuHepaloBaTHbIE IUIMTHI U MAThI 3
8. [TenonomucTupos U 75
MIEHOIOJINYPETAH
9. ®EeHOJIBHO-PE30JIbHBIN TEHOIIIACT 50
10. TemIon30JAIMOHHEIE 3aCBHIIKA W3 3
Kepam3HTa, IIYHTU31Ta, [IJ1aKa
11. Tsxenslii OETOH, IIEMEHTHO- )

IIECYAHBIN PACTBOP




[3,.mpui. C taba. C.1

]

Tabmuma 10
3HaueHUs NaPUUAIBHOTIO JABJICHUS CYXOr0 HACBIIIEHHOTO BOJISIHOTO
napa E, ITa npu orpuuaTenbHbIX TeMeparypax, “C

t, °C E, I1a t, °C E,IIa |t °C |E,
0 02 |-04]-0,6 -0,8 0 |-0,5 I1a
0O | 611 | 601 | 592 | 581 | 573 | -20 | 103 | 99 -40 12
-1 | 563 | 553 | 544 | 535 | 527 | -21 93 88 -41 11
-2 | 517 | 509 | 500 | 492 | 484 | -22 85 81 -42 10
-3 |1 476 | 468 | 460 | 452 | 445 | -23 77 | 73 -43 | 8,4
-4 | 437 | 429 | 423 | 415 | 408 | -24 69 65 -44 | 7,3
-5 1402 | 395 | 388 | 381 | 375 | -25 63 60 -45 | 6,4
-6 | 369 | 363 | 356 | 351 | 344 | -26 57 | 53 -46 | 5,6
-7 | 338 | 332 | 327 | 321 | 315 | -27 51 48 -47 | 4,9
-8 | 310 | 304 | 299 | 293 | 289 | -28 47 | 44 - -
-9 | 284 | 279 | 273 | 268 | 264 | -29 42 | 39 - -
-10 | 260 | 255 | 251 | 245 | 241 -30 38 - - -
-11 | 237 | 233 | 229 | 225 | 221 -31 34 - - -
-12 | 217 | 213 | 209 | 207 | 203 -32 31 - - -
-13 1199 | 195 | 191 | 188 | 184 | -33 27 - - -
-14 | 181 | 179 | 175 | 172 | 168 | -34 25 - - -
-15 | 165 | 163 | 159 | 156 | 153 | -35 22 - - -
-16 | 151 | 148 | 145 | 143 | 140 | -36 20 - - -
-17 | 137 | 135 | 132 | 129 | 128 | -37 18 - - -
-18 | 125 | 123 | 120 | 117 | 116 | -38 16 - - -
-19 | 113 | 111 | 109 | 107 | 105 | -39 14 - - -




3HauyeHus MapuoruaJIbHOIO JaBJICHUA CYXO0Tr0 HACBIICHHOT'O BOAAHOTO

Tab6mauma 11

napa E, I1a, mpy NOJI0KHUTENBHBIX TeMIlepaTypax, “C
[3,. mpua. C, tabn. C.2]

o E, Ila
t°C M 01]02,03]04]05)06]|07]08]09
0 611 | 615 | 620 | 624 | 629 | 633 | 639 | 643 | 648 | 652
1 657 | 661 | 667 | 671 | 676 | 681 | 687 | 691 | 696 | 701
2 705 | 711 | 716 | 721 | 727 | 732 | 737 | 743 | 748 | 753
3 759 | 764 | 769 | 775 | 780 | 785 | 791 | 796 | 805 | 808
4 813 | 819 | 825 | 831 | 836 | 843 | 848 | 855 | 860 | 867
5 872 | 879 | 885 | 891 | 897 | 904 | 909 | 916 | 923 | 929
6 935 | 941 | 948 | 956 | 961 | 968 | 975 | 981 | 988 | 995
7 11001]1009|1016]1023|1029 1037|1044 {1051 1059|1065
8 1107211080 | 108810951103 1109|1117 |1125]1132 1140
9 1148|1156 1154 117211801188 1196|1204 1212|1220
10 | 1228112361244 | 1253 | 1261 | 1269 | 1279 | 1287|1295 | 1304
11 [1312]1321 133113391348 1355|1365 1375|1384 | 1393
12 | 1403 1412|1421 | 1431|1440 1449|1459 | 1468 | 1479 | 1488
13 | 1497|1508 | 1517 | 1527 | 1537 | 1547 | 1557 | 1568 | 1577 | 1588
14 159911609 | 1619|1629 1640|1651 | 1661 | 1672|1683 | 1695
15 |1705]1716| 172717391749 | 1761 | 1772|1784 1795|1807
16 | 1817|1829 1841 | 1853|1865 | 1877|1889 |1901 | 1913|1925
17 193711949 1962|1974 1986 | 2000 | 2012 | 2025|2037 | 2050
18 2064 207720892102 |2115]2129|2142|2156|2169 2182
19 219722102225 |2238 2252|2266 | 2281 | 2294 | 2309 | 2324
20 233823522366 | 2381 2396 | 2412|2426 | 2441 | 2456 | 2471
21 | 24882502 | 2517|2538 2542|2564 | 2580|2596 | 2612|2628
22 12644 2660|2676 |2691 | 2709 | 2725|2742 | 2758 | 2776 | 2792
23 2809 2826|2842 2860 | 2877|2894 |2913 2930|2948 | 2965
24 2984 300130203038 3056|3074 3093 311231303149
25 |3168|3186 3205|3224 |3244 3262|3282 3301 | 3321|3341
26 | 336333813401 |3421 | 3441 | 3461|3481 | 3502|3523 | 3544
27 356735863608 3628|3649 3672|3692 371437363758




CpenHsst MecsuHas TeMIiepaTypa Bo3ayXxa U cpeiHee MeCIIYHOe nmapiuaibHOe JaBJIeHHE BOJSHOTO Mmapa
[1,. Tabm. 3* , 5a*]

Tabmuma 12

Hacenéuusie YucnuTens — CpeHsst [0 MECsIaM TeMIIepaTypa Hapy;KHOro Bo3ayxa, *C
ITYHKTBI 3HaMEHATENb — CPEeTHEE MECSYHOE MapIHaIbHOE JaBJICHUE BOISTHOTO Tapa, rlla.

sHB. | (eBp. | mapt | amp. Mali | WIOHb | WIOJIb | aBT. | CEHT. | OKT. | HOs0. | IeK.

Anetick -17.6 | -16,3 -8.7 33 12,2 18.4 20,3 17,2 11,3 32 -7.5 | -15.1
1,6 1,8 3,0 5,6 7,9 12,5 15,6 13,3 9,0 5,7 3,3 2,0

AuuHCK -17.7 | -156 | -9.1 0.4 8.6 15.6 17.9 15.0 9.0 0.6 -9.3 | -16,3
1,5 1,6 2,5 4,3 6,3 11,2 14,5 12,7 8,4 4,9 2,7 1,7

Ap3zamac -124 | -119 | -6.5 35 12,0 16.9 18.8 17,2 10,8 3.5 -3.6 -9.4
2,5 2,5 3,6 6,0 8,7 12,0 14,8 13,7 10,1 6,6 4,5 3,2

ApXaHTebCK -129 | -12,5 | -8.,0 -0.9 6.0 12.4 15,6 13.6 7.9 1.5 -4.1 -9.5
2,3 2,4 3,1 4,5 6,4 10,0 12,9 12,4 9,2 6,1 4,3 3,1

AcTpaxaHb -6,7 | -5.6 0.4 9.9 18.0 22.8 253 23.6 17.3 9.6 2.4 -3.2
3,6 3,7 5,0 7,5 11,3 15,0 17,1 16,2 12,3 8,6 6,3 4,6

bapabunck -199 | -183 | -11.8 0.5 10,1 16.4 18.5 15,5 9.8 1.1 9.2 | -17.0
1,3 1,4 2,5 5,1 7,5 12,0 15,2 13,1 9,0 5,4 3,0 1,7

bapuayn -17.5 | -16.1 -9.1 2.1 114 17,7 19.8 16,9 10.8 2.5 -7.9 | -15.0
1,6 1,7 2,8 5,2 7,5 12,4 15,5 13,4 9,1 5,6 3,2 2,0

benropon -8.5 -6.4 -2.5 7.5 14.6 17.9 19.9 18,7 12.9 6.4 0.3 4.5
3,2 3,6 4,5 7,2 9,9 12,8 14,9 13,7 10,2 7,7 5,7 4.4

bexenk -10,7 | -10,2 | -5.2 3.2 10,8 15,2 17.1 154 9.8 3.6 -2.3 -7.7
2,7 2,7 3,6 6,0 8,9 12,4 14,6 13,8 10,1 7,0 4,8 3,5




[Tpomomxenue Tadaubl 12

Hacenenneble YucauTesb — CPEHsS [0 MeCsIiaM TeMITepaTypa HapyKHOTo Bo3ayxa, “C
MyHKTBI 3HaMeHaTeNb — CpeJiHee MECAYHOE MaplMaIbHOE JaBJICHUE BOASHOIO napa, rlla.

AHB. | QeBp. | Mapt | amp. Maii | WIOHb | WIOJIb | aBI. | CEHT. | OKT. | HOS0. | JeK.

buiick -17.7 | -16,5 | -9.2 2.3 11.3 17,2 19.2 16.3 10,5 2.6 -8.1 | -15.1
1,6 1,7 2,9 5,5 8,1 13,0 15,9 13,7 9,3 5,7 3,2 2,0

bnarosemieHck -24.1 | -18,7 | -9.1 2.7 11.1 17.9 214 19.1 12,2 2.2 -11.5 | -21.8
0,7 1,0 2,2 4,2 7,3 14,1 19,2 16,8 10,2 4,7 1,9 0,9

Bbparck -20,7 | -194 | -10.2 | -1.2 6.2 14.0 17.8 14.8 8.1 -0,5 -9.8 | -184
1,1 1,2 2,1 3,6 5,5 9,9 14,2 12,6 8,2 4,4 2,6 1,4

Bbpsinck -9.1 -8.4 -3.2 5.9 12.8 16,7 18.1 16.9 11.5 5.0 -0.4 -5.2
3,1 3,2 4,1 6,8 9,6 12,9 15,0 14,3 10,7 7,5 5.4 4,0

Benuxue JIyku -8.6 -7.7 -3.2 4.9 11,5 15.7 17,1 15.8 10,7 5.1 -0,1 -5.2
(ITcxoB. 0611.) 3,2 3.3 4,2 6,5 9,7 13,0 14,9 14,2 10,7 7,7 5,6 4,2

BepxosiHck -48.2 | 43,6 | -30.2 | -13.3 2.1 12.8 15,2 10.9 2.5 -14,5 | 364 | -45.1
0,1 0,2 0,5 1,7 4,3 8,2 10,5 9,0 5,4 2,0 0,3 0,1

BnaauBoctok -13.1 | -9.8 -2.4 4.8 9.9 13.8 18.5 21.0 16.8 9.7 -0.3 -9.2
1,6 2,0 3,5 5,9 9,2 13,8 19,0 21,0 14,8 8,7 4,2 2,2

Bnagumup -11.1 | -10,0 | -43 4.9 12,2 16,6 17.9 164 10,7 3.7 -2.7 -7.5
2,6 2,6 3,6 6,1 9,0 12,4 14,6 14,3 10,2 6,8 4,7 3,5

Bonoraa -12,6 | -11.6 | -5.9 2.3 9.6 14.9 16.8 15.0 9.1 2.5 -3.5 -8.9
2,4 2,5 3.4 5,6 8,2 12,0 14,6 13,8 9,8 6,6 4,5 3,2

Bonrorpan -7.,6 | -7.0 -1.0 10,0 16,7 21.3 23.6 22.1 16,0 8.0 -0,6 -4.2
3,0 3.3 4,8 7,1 9,9 12,8 14,0 12,8 10,2 7,4 6,0 4,4




[Tponomkenne Tabnuipl 12

Yucaurens — CPeHsIs 10 MECSIaM TeMIIepaTypa HapyKHOTO Bo3ayxa, “C

Hacenennsie 3HaMeHATeIb — CPEAHEE MECSIYHOE MAPLMAIBHOE 1aBICHUE BOIASHOIO Mapa, rlla.
ITyHKTBI sHB. | deBp. | mMapT | amp. Mal | UIOHb | WIOJIb | aBT. CEHT. OKT. | HOSIO. | IIeK.
Bepxorypbe -173 | -15.1 -7.7 2.3 8.9 14,7 17,0 14.4 8.7 0.7 -7.9 -15.1
1,6 1,6 2,7 4,8 6,9 10,7 13,8 12,4 8,9 5,2 3,2 2,0
Boponex -9.8 -9.6 -3.7 6.6 14.6 17.9 19.9 18.6 13.0 3.9 -0.6 -6,2
2,9 3,1 4,3 7,0 9,4 12,7 15,0 13,8 10,3 7,3 5.4 4,0
Huwxuauit -11.8 | -11.1 -3.0 4.2 12.0 16.4 18.4 16.9 11,0 3.6 -2.8 -8.9
Hosropon 2,5 2,5 3,6 6,0 8,7 12,0 14,8 13,7 10,1 6,6 4,5 3,2
Enucerick -22.0 | -19.5 | -10.7 -0,9 7.1 15.1 18.5 14.9 8.2 -0.5 -12.3 | -20.7
1,2 1,2 2,1 3,9 6,3 11,3 15,2 13,0 8,7 4,9 2,4 1,4
HNBaHoOBO -119 | -109 -5.1 4.1 11.4 15.8 17.6 15.8 10,1 3.5 -3.1 -8.1
2,6 2,6 3,6 6,1 9,0 12,4 14,8 13,7 10,2 6,8 4,6 3,4
UpkyTck -20,6 | -18.1 -9.4 1.0 8.5 14.8 17.6 15.0 3.2 0.5 -104 | -184
1,2 1,3 2,3 4,0 6,1 11,1 14,9 13,4 8,5 4,9 2,6 1,6
TBepb -10.5 | -94 -4.6 4.1 11,2 15.7 17.3 15.8 10,2 4.0 -1.8 -6.6
2,8 2,9 3,8 6,1 9,0 12,4 14,7 13,9 10,3 7,1 5,0 3,7
Komcomorbck- -25.6 | -20.3 | -10.1 1.3 8.7 15.6 19.9 18.7 12.6 3.0 -10.7 | -22.0
Ha-AMype 0,7 1,0 2,2 4,6 7,7 13,3 18,2 17,3 11,5 5,7 2,3 1,0
Kanyra -10.1 | -89 -3.9 4.8 12.3 16,2 18.0 16,5 11.0 4.7 -1.5 -6.5
2,8 2,8 3,9 6,4 9,6 12,8 14,9 14,0 10,3 7,2 5,0 3,6
Kanck -20,2 | -18.7 | -10.3 0.7 8.6 16.0 18.8 15,6 8.8 0.4 -10.2 | -18.6
1,3 1,4 2,4 4,3 6,5 11,2 14,6 12,9 8,4 4,8 2,5 1,5




[Tponomkenue Tadaubl 12

Hacenéunsie YucnuTens — CpeHsst [0 MECsIaM TeMIIepaTypa HapyKHOTro Bo3ayxa, *C
TyHKTBI 3HaMeHaTeNbh — CPETHEEe MECSYHOE MapIHaIbHOE JaBJICHIE BOJISTHOTO Tapa, rlla.

sHB. | (eBp. | MapT amp. Mau WIOHL | HIOJb aBr. CEHT. OKT. HOS0. JIEK.

Kemepono -18.8 | -16.9 -9.8 1,0 9,7 16,3 18.8 154 9.5 1.3 -9.6 -16.9
1.4 1,6 2,6 49 7,2 12,0 15,2 13,2 9,0 5,4 2.9 1,8

Kypck -9.3 -7.8 -3.0 6.6 13.9 17.2 18.7 17.6 12.2 5.6 -0.4 -5.2
3,1 3,3 4.4 7,0 9,6 12,8 15,0 14,0 10,5 7,4 5,5 4,0

Kupos -144 | -12.9 -6.7 2.2 10.0 154 17.9 15.3 9.0 1,5 -5.7 -11.8
2,1 2,2 3,2 5,3 7,7 11,2 14,1 12,8 9,6 6,1 4,0 2,7

Kammmupa -109 | -9.8 -4.6 4.6 12.2 16,3 17.8 16.5 11,0 4,1 -2.3 -7.0
2,7 2.8 3,8 6,5 9,2 12,4 14,7 14,0 10,3 6.9 5,0 3,6

Koctpoma -11.8 | -11.1 -5.3 32 10.9 15.5 17.8 16.1 10.0 32 -2.9 -8.7
2.5 2,6 3,6 5,8 8,6 12,3 14,9 13,8 10,2 6,7 4,6 3,3

MuHyCHHCK -20.8 | -19.0 -8.9 3.0 10,5 17.2 19.8 16.9 10,0 1.9 -8.9 -17.8
1,2 1,5 2,7 4,6 7,0 11,9 15,1 13,3 9,0 5,1 2,7 1,6

MypmaHck -10.5 | -10.8 -6.9 -1,6 34 9.3 12.6 11.3 6.6 0.7 -4.2 -7.8
2,6 2.5 3,1 3,9 5,4 7,9 10,1 10,2 7,8 5,4 4,0 3,1

Benuknii -8.7 -8.7 -4.3 33 104 15.2 17.3 15.4 10,3 4,2 -0.9 -5.9
Hosropon 3,1 3,1 3,9 6,1 8,8 12,5 15,1 14,4 10,8 7.5 5.5 4,0

HoBocubupck -18.8 | -17.3 | -10.1 1.5 10.3 16.7 19.0 15.8 10.1 1.9 -9.2 -16.5
1,4 1,5 2,6 5,0 7,3 12,3 15,6 13,4 9,2 5,5 3,0 1,8

HuxoneBck-Ha- -23.9 | -20.0 | -12.7 -2.9 3,7 11,5 16,5 16,2 11,1 2.0 -9.9 -19.8
AMype 0,8 1,1 1.9 3.8 6,3 10,8 15,1 15,0 10,5 5,3 2,3 1,2
Opén -9.7 -8.8 -4.0 5.6 13.0 16.9 18.5 17.1 11,7 5.1 -0.9 -5.6
3,0 3,1 4,2 7,0 9,6 13,0 14,9 14,0 10,5 7.4 53 3.9




ITponomxkenue Tadauib 12

Hacenc¢unnie YucauTesb — CPEHsS [0 MeCsiaM TeMITepaTypa Hapy>KHOTo Bo3ayxa, “C
MyHKTBI 3HaMeHaTesb — CpeiHee MeCSYHOE NapMalbHOE AaBJICHHE BOISHOrO napa, rlla

AHB. | QeBp. | MapT | amp. Maii | UIOHb | WIOJIb | aBI. | CEHT. | OKT. | HOS0. | JeK.

OpenOypr -148 | -142 | -7.3 5.2 15.0 19.7 | 219 | 20.0 13.4 4.5 -4.0 | -11.2
1,9 2,0 3,4 6,2 8,7 12,1 14,2 12,2 8,9 6,1 4,2 2,7

[lepmb -17.0 | -148 | -7.9 1.4 8.0 14.4 16.9 14.3 8.0 -0.3 -83 | -144
1,9 2,0 3,1 5,2 7,6 11,3 14,0 12,7 9,3 5,8 3,7 2,4

I[ckoB -75 | -1.5 -3.4 42 11.3 15.5 17.4 15.7 10.9 5.3 0.0 -4.5
3.4 3.3 4,1 6,2 8,8 12,3 14,6 14,1 10,9 7,8 5.8 4,3

CaHkKT- -7.8 | -7.8 -3.9 3.1 9.8 15.0 17.8 16,0 10.9 4.9 -0.3 -5.0
[leTepOypr 3,3 3,2 3.9 5,7 8,0 11,8 14,6 14,3 10,9 7,6 5,5 4,2
Camapa -13.5 | -12,6 | -5.8 5.8 14.3 18.6 20.4 19.0 12.8 42 -3.4 -9.6
2,2 2,2 3,6 6,2 8,5 12,2 14,7 13,1 9,5 6,3 4,5 3,5

NxeBck -14.6 | -133 | -6.7 33 11.3 16.4 18.5 16.4 10.1 2.1 -5.1 | -11.6
2,1 2,1 3,2 5,7 8,2 11,6 14,5 13,0 9,5 6,0 4,0 2,6

Bopkyta -20,3 | -20.6 | -16.5 | -9.0 -2.8 5.8 12.4 9.5 3.8 -5.1 | -13.6 | -15.7
1,3 1,2 1,8 2,9 4,3 7,0 10,4 9,6 7,0 4,0 23 1,8

YensaOuHck -15.8 | -143 | -74 3.9 11.9 16.8 18.4 16,2 10,7 2.4 -6.2 | -12.9
1,6 1,7 2,9 5,3 7,8 11,6 14,7 12,6 9,0 5,3 3,3 2,2

Kazanb -13.5 | -13.1 | -6.5 3.7 12.4 17.0 19.1 17.5 11,2 34 -3.8 | -104
2,1 2,2 3,4 6,1 8,8 12,3 15,0 13,7 9,9 6,4 4.4 2,8

SIpocnaBib -119 | -10.7 | -5.1 3.7 10.9 15.7 17.6 16.0 10.0 34 -2.7 -8.1
2,5 2,6 3,6 5,9 8,8 12,3 14,8 14,0 10,1 6,8 4,6 3.3

KpacHosipck -18.2 | -16.8 | -7.8 2,6 9.4 16.6 19.1| 15.7 9.4 1.5 -8.8 | -16.3
1,4 1,5 2,6 4,5 6,5 11,4 14,7 12,9 8,7 4,9 2,7 1,6




ITpomomxenue Tadaus 12

Hacenénnrlie YucinuTens — cpeaHss [0 MecsLaM TeMIIEpaTypa HapyKHoro Bo3ayxa, °C
TyHKTBI 3HaMeHaTellb — CPeJIHEE MECSTYHOE MaplaibHOE TaBJIC€HUE BOJSHOTO mapa, rlla

sHB. | (eBp. | mapt | amp. Mail | WUIOHb | HMIOJb | aBI. CEHT. | OKT. | HOs0. | JeK.
Ilenza -12,2 | -11.3 -5,6 4.9 13,5 17,6 19,6 18,0 11.9 4.4 -2.9 -9.1
2.4 2,5 3,7 6,3 8,9 12,4 14,8 13,5 9,8 6,6 4.6 3,2
[TeTpo3aBojck -11,1 | -104 -54 1.3 7.6 13,6 15,7 14.1 8.9 2.9 -2,6 -7.2
2,7 2,7 3,4 4.8 6,8 10,4 13,2 12,8 9,6 6,7 4.7 3,5
PocroB-Ha-/{ony -5.7 4.8 0.6 9.4 16,2 20,2 23.0 22.1 16,3 9,2 2.5 -2.6
4,0 473 5,4 8,1 11,1 14,5 16,0 14,9 11,6 8,7 6,9 5,2
Capanck -12,3 | -11,7 -5.9 4.8 13,1 17,3 19,2 17,7 11,6 4.1 -3.0 -8,7
2,5 2,5 3,7 6,6 9,0 12,5 15,1 13,8 10,1 6,8 4,7 3,3
Caparos -11,0 | -11.4 -4.8 6.6 15,0 194 214 19.9 14,0 54 -2.0 -8.3
2,6 2,7 4.0 6,6 9,1 12,2 13,9 13,2 9,7 6,7 4,7 3,6
ExarepunOypr -15.,5 | -13.6 -6.9 2.7 10,0 15,1 17,2 14,9 9,2 1,2 -6.8 -13.1
1,8 1,9 2,8 4,9 7,1 10,9 | 13,7 12,3 8,8 5,3 3,3 2,2

Tam060B -10,9 | -10,3 -4.6 6.0 14,1 18,1 19.8 18,6 12,5 5.2 -14 |-7.3
2,7 2,8 3,9 6,7 9,3 12,6 15,0 13,9 10,2 7,0 5,0 3,6
Tomck -19,1 | -16,9 -9.9 0.0 8.7 15.4 18,3 15,1 9.3 0.8 -10,1 |-17.3
1,4 1,5 2,4 4.4 6,9 11,8 15,4 13,3 9,0 5,2 2,8 1,7

Tyna -9.9 -9.5 -4.1 5.0 129 16,7 18,6 17,2 11,6 5.0 -1,1 [-6,7
2,8 2.9 4,0 6,7 9,3 12,5 14,9 14,0 10,3 7,1 5,1 3,7
Ypa -14,9 | -13.7 -6,7 4.4 133 17.3 18,9 16,8 11,1 2.8 5.1 (-11.2
2,0 2,0 3,2 6,0 8,8 12,7 15,4 13,6 9,7 6,1 3,9 2,6
XabapoBck -223 | -17.2 -8,5 3,1 11,1 17.4 21,1 20,0 13.9 4,7 -8.1 |-18,5
0,9 1,2 2.4 4,7 8,1 14,4 19,6 18,6 11,9 5,7 2,5 1,2

-19,0 | -17.6 | -10,1 2.8 11.4 17,1 18.9 15.8 10,6 1.9 -85 [-16

OmMck 1.4 L5 2.6 5.3 7.1 1.1 | 145 | 127 8.8 5.3 3.1 |19




Oxonuanue Tadmunsl 12

Hacenc¢unnie YucauTesb — CPEHsS [0 MeCsIiaM TeMITepaTypa HapyKHOTo Bo3ayxa, “C
MyHKTBI 3HaMeHaTesb — CpeiHee MeCSYHOE NapMalbHOE AaBJICHHE BOISHOrO napa, rlla

saHB. | (QeBp. | Mapt | amp. Maii | MIOHb | WIOJIb | aBI. | CEHT. | OKT. | HOs0. | JeK.

Yura -26,2 | -22.2 | -11.1 | -04 8.4 15.7 17.8 15,2 1.7 -1.8 | -143 | -23.5
0,6 0,9 1,7 2,8 4,7 9,5 13,8 12,4 7,1 3,5 1,6 0,9

Vian-Y 3 -24.8 | -21.0 | -10.2 1.1 8.7 16.0 19.3 164 8.7 -0.2 | -124 | 214
0,8 0,9 2,1 3,5 5,5 10,1 14,0 12,7 7,8 4,1 2,0 1,1

JIMuTpoOB -104 | -9.5 -4.4 43 11,5 15.7 17.5 15.7 10.3 4.0 -2.4 -7.2
(MockoB. 001.) 2,7 2,8 3,7 6,0 8,9 12,2 14,5 13,9 10,2 7,0 4,7 3,5
Taranpor =52 | 45 0.5 9.4 16.8 21.0 | 237 | 22,6 17.1 9.8 3.0 -2.1
4,1 4,3 5,6 8,8 12,6 16,1 17,6 16,8 13,0 9,3 7,0 53

AnekcanapoBck- | -18.0 | -154 | -8.9 -0,2 5.5 10.8 15.3 16.4 12,2 4.6 -49 | -13.3
CaxanmHCcKui 1,3 1,5 2,4 4,5 6,7 10,1 14,2 15,2 11,0 6,3 3,2 1,9

Tromenn -174 | -16,1 | -7.7 32 11.0 15.7 18.2 14.8 9.7 1.0 -79 | -13.7
1,5 1,6 2,7 5,0 7,4 11,6 15,0 13,0 9,2 5,3 3,3 2,1

Kypran -17.7 | -16,6 | -8.6 4.1 12,6 17.2 19.1 16.3 10.9 2.4 -72 | -14.3
1,5 1,6 2,8 5,6 8,1 11,9 14,9 13,2 9,4 5,6 3,3 2,0
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1. TEJIN U 3AAYN [TPEITOJABAHUA 1 U3YUEHUA JUCLHUTIIJIMHBI

1.1. Henu npenogaBanusi AMCUUILIINHBI

JlaTh TpeACTaBICHUE O IOKA3aTeNsX HApYXHOTO KiIMMaTa, BIUSAIOIMIMX Ha
TEIJIOBOM, BIAXKHOCTHBIN M BO3YIIHBINA PEKUM 31aHUA. 3yunTh 3aKOHBI U METO/BI
pacuera TErjIoMaccooOMeHa B OTPAXKICHUSIX, a TAKXKE OCHOBBI pacyeTa TEIUIOBOTO,
BO3JYIIIHOTO M BJIAXHOCTHOIO pexuMma 34aHus. OCBOUTh MHUKPOKIMMATHYECKHE
MoKa3areiar KOM(POPTHOCTH BHYTPEHHEN CpeJibl sl UeIOBEKa.

1.2. 3agaun u3y4eHus: JUCUUTLIAHBI

Hayuuts CTyJIGHTa  MPUMEHATh  HOPMATHUBHBIE  TEIUIOTEXHUYECKHE
XapaKTEpUCTUKN  OTPaKIACHWUM, TIOKA3aTeNW  HAPYKHOTO  KIMMAaTa;  yMETh
pacCUMThIBATh  TEIUIO3AIIMTY,  TEIJIOYCTOWYMBOCTb,  BO3AYXONPOHHUI[AEMOCTb,
BJI&KHOCTHBIN PEXKUM OTPAKIAFONIUX KOHCTPYKLIHAMN.

1.3. 3HaHus ¥ yMeHus1, TPUOOPETCHHBIE MTPU U3YYEHUH TUCUUTLIIUHBI

CTYACHT J0JIKeH 3HATh:

- 3aKOHBI IIepelayu TEIUIOTHI, BJIATH, BO3AyXa B MaTepualax, KOHCTPYKUUAX H
AJIEMEHTaX CUCTEM 3/IaHHS;

- BEIMYMHBI (MapameTpbl, KOd()(PUIMEHTHI, XapaKTEPUCTHKH), OIpeaesIonine
TEIJIOBBIE U BJIIAJKHOCTHBIE MPOLIECCHI, & TAKIKE MPOLIECCHI BO3LYXOIPOHUIIAHUS B
TOJIIIE W Ha IMOBEPXHOCTAX KOHCTPYKLUN 3[aHHUS M DJIEMEHTOB CHUCTEM
o0ecrnieyeHrss MUKPOKJIMMAaTa B TOMEILIEHUSX;

- TOHATHUSA, OINPEHCIAIOIIME TEIUIOBOM, BO3AYIIHBIA M BIIAJKHOCTHBIA PEXKUM
3/1aHUS;

- TMOCTAHOBKY 3aJa4 IPU CUCTEMHOM PACCMOTPEHUHU B3aWMOJICUCTBUS MPOLIECCOB
B 3/IaHUU KaK €IMHON YHEPreTUYECKON 1 MaCCOOOMEHHOU CUCTEMBI.

CTyaeHT 10/I2KeH YMeTh:

- (opmynupoBaTh M pemaTh 3aJadyd Iepefadyd TEeIIOThl M Macchl BO BCEX
DJIIEMEHTAX 3/1aHMUS;

- ONpenesnsATh 00IIKe TEIIOBbIE U MACCOOOMEHHbIE XapAKTEPUCTUKH 3aHUSI.

1.4. TlepeyeHb NUCUUIUIMH, YCBOCHHE KOTOPBIX HEOOXOIUMO ISl U3YyUEHUs

JAHHOM TMCUUTIIINHBI
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I[I/ICHHHJII/IHa ((CTpOI/ITeJIBHa}I TCHJIO(i)I/ISI/IKa» 6331/Ipy€TCSI Ha 3HaHUIX,
IMOJIYUYCHHBIX CTYACHTaAMHU IIpHM HU3YYCHHH (1)I/I3I/IKI/I, MaTCMAaTHKH, TEXHUYECKOMN
TCPMOANHAMUKHU, TCILIO- U MaccooOMeEHa.

2. COAEPXXAHUE JUCLHAITJIMHBI
2 1.. HaumeHoBaHUEe TeM JIEKIIMOHHBIX 3aHATHI, UX COJEpKaHuEe, 00bEM B Hacax

Howmep HaunMeHnoBaHMe U KpaTKOE COJECPKAHUE TEMBI O0bem B
TEMBbI Jacax
| 2 3
| Beenenue. Ilpenmer kypca. TemnoBol, BO3AYIIHBIA U 1
BJIQXHOCTHBIM peXUM 3/1aHud. J(OPEKTUBHOE HCIOIH30BAHUE
SHEPIUHU B 3/IaHUMU.

1 2 3
2 | TennoBnaromnepenaya yepe3 HapykKHble orpaxkacHusi. Buasl TeroooMena B | 2
3IaHUU. Crauuonapnas Temionepeaaya yepes MHOTOCJIOMHYO
OTPaXKJAIOIIYIO KOHCTPYKIIHUIO. Tepmuueckoe CONPOTUBJICHUE

TEIUIONPOBOJAHOCTH  OJHOCIOMHOM M  MHOTOCIIOMHOM  OTPaKIAroIIeH
KOHCTpYKLIMHU. TepMHUYeCcKOoe CONPOTHUBIEHUE TEIUIONEpEeNadye uepes
MHOTOCJIOWHYO OTpakIAFOIILYIO KOHCTPYKLHIO. Koadpdunuent
TEIJIONEpEeNaul Yepe3 MHOTOCIOWHYI0 OTpaKAarollyl0 KOHCTPYKIIHIO.
CrannonapHas U HecTaMOHapHas Biaronepenada. [lapornponunanue yepes
OJIHOCJIIONHOE W MHOTrOCJIOHHOE orpaxiacHus. IlonHoe comnpoTuBieHHe
NIAPONPOHUIIAHUIO OTPAXKICHUS.

3 | 3aumTHBIC CBOMCTBA ONPaXKIAOIIMX KOHCTPYKIIMIA TeIioBble M BIAOKHOCTHBIC CBOMCTRA | 2
MarepraioB. BozmyxorponuiiaeMocTs MatepuaioB. KimmMarvueckas vHbopmaiwst 1
TIOHSITHE OOECTICYEHHOCTY TapaMETPOB HapyKHOU cpefibl. IpedyeMble CONPOTURICHHUS
TEIUIONEPEAaYe  HAPYKHBIX — OIPKIAIOIIMX — KOHCTPYKLIMIL: MO CaHWTAPHO-
TUTMEHIYECKUM TPeOOBAHKSIM 1 TI0 TpeOOBAHHSIM SHEProcOSpEKEHNsT. IKOHOMUYECKH
1EJIeco00pasHOe COMPOTURIICHHE Teruioneperiade. I [mockocTs BO3MOXKHON KOHJICHCAITN
BIIArY B OIPaKIeHAN. TpeOyemble CONMPOTURIICHHS TIAPOTIPOHUIIAHWIO OT BHYTPEHHEH
TIOBEPXHOCTU OIPKICHUS /IO IUIOCKOCTH BO3MOXKHOM KOHZCHCALMW: W3 YCIIOBUS
HEJIOMYCTUMOCTH HAKOIUIEHHS BIIATY B OIPAYKICHNH 34 TOJIOBOM TTEPUOT SKCILTyaTaln U
W3 YCIOBUS OIPaHWYCHWSI BIAM B OIP@KICHUMMA 34 TIEPHOA C OTPHIATEILHBIMA
CPEIHEMECSYHbIMU  TEMIIEpaTypaMd HAapYKHOTO BO3IyXa. Bo3myXOnpOHMIaEMOCTh
KOHCTPYKIIMI 37aHus. Bo3oylHbIA pexyM 30aHMs. | paBUTAMOHHOE W BETPOBOE
JIaRTIcHUe. OIIOphl  JIaRleHUs. PacuerHast pasHOCTh  JamiieHws.  VHbrusTparys
Hapy>KHOTO BO3yXa M YUET €€ IPH pacyeTe TEMIOBOIO PEKIMA 3AHHIA
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CrarmoHapHas Tervionepeiada yepes CIOKHYH0 OIpaKIaroITy0 KOHCTPYKIIUEO.
[ IpyBeIEHHOE TEPMUIECKOE COIPOTURIICHHAE HEOTHOPOIHOM OTPaKIAFOLLICH
KOHCTPYKIIMH. [IByMepHOE TeMIiepaTypHOE I0JIe M CIIOCOOBI €70 PEITICHHS.
DJIEKTPOTEIUIOBas aHaIOTHs. BiiMsiHre HApYKHBIX YIJI0B U CTEH
MIPUMBIKAHUS OTPAXKACHUN IPYT K IPYTy HAa TPUBEAECHHOE COMPOTUBIICHUE
TEIUIONEPEAAYE HAPYKHOTO OTPAKICHUSL.

HecranmonapHslil TEIUIOBOW PEKUM OrpakACHUS U IIOMEILICHUS
AHanuTHYECKOE PEelICHHE 3a]]a41 O 3aTyXaHUH TeMIIePaTypHbIX KojdeOaHuu
B OIPAXKJICHUH. TerioyCTONYMBOCTD OIpaKIeHUs. IH)KEHEepHBI METO
pacdera TeII0yCTOMYMBOCTH orpaxacHus. [lokazarenu TeroycBoeHus u
TEIUIONOTJIOLIEHUS OIPAXKICHUA. Y PaBHEHHUE TEIIOYCTONYUBOCTH
IIOMEILCHHUS.

TemooOMeH B IOMEUICHUH.
OCcOOEHHOCTH JYyYHUCTOTO TEIJIOOOMEHAa B TOMEIICHHH.
IIOBEPXHOCTH,
Kosddumment obmydyeHHocTu. PaananyioHHas teMiiepaTypa NOMEIIECHHUS.
Oco0EHHOCTH KOHBEKTHBHOTO TEILUIOOOMEHA B
JTyYUCTO-KOHBEKTUBHBIN
YeJIOBEeKa B MOMEUIEHUH. Y CJI0BUSI KOM(POPTHOCTH TEIJIOBOM OOCTAHOBKU B
noMenieHuy. TeMiepatypa moMenieHusl.

JYYUCTBIM  TEII000MEH

TEIUIOOOMEH B

MEXTY

noMerieHun. CIoXHBIN
IOMENIEHUN.

N3nyuenue
ITOBEPXHOCTSMH.

TemmoooMmen

2.2. ITpakTu4yecKue 3aHATUS

Howmep
3aHSTUS

HaumenoBanue u KpaTKOC COACPKAHUC 3aHATHUA

O0BEM B
qacax

1

Pacyer BIIa;KHOCTHOTO pekrMa Orpa)kICHUM.

Pacyer TerioycTonunBOCTH OrpaXkJaroIuX KOHCTPYKIIHM.

2

2.3. JTabopatopHbIe 3aHATUS
2.4. UnauBuayanbHas paboTa co CTyJEeHTaMu

- HE MPEIYCMOTPEHBI

Howmep Tembl Conepxanue O6beM B | Bun otueTHOCTH
yacax CTYAEHTOB
1 Koncynpramuu no paznenam CPC. Pedepar

2.5. O0BEM U coepKaHUE CAMOCTOSATEILHON pabOThI CTYACHTOB
Pabounm ydeOHBIM IJIAHOM MPEAYCMOTPEHO Ha CaMOCTOSITEIBHYIO DPaboTy

ctynenToB (CPC) 44 yaca
Howmep Conepxanue 3ajaHHsl HA CaMOCTOSTEIIbHOE Oo0vem | Bun
TEMBI U3Yy4YEHUE B yacax | OTYETHOCTH
CTYJICHTOB
1 TemnoBnaronepegaya yepe3  HapykKHbIC 8 DK3aMeH
OTPaXKJICHUS.
2 3anMTHBIE CBOMCTBA HAPYKHBIX OTPaKICHUI. 10 DK3aMeH
3 CranmonapHas Teronepeaaya yepe3 8 DK3aMeH
CJIOKHYIO OTpaXkAarolyt0 KOHCTPYKIHUIO.
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4 Hecraipionapnasi Terionepeayda yepes OrpKIcHusL. 8 DK3aMeH

5 Termioo0OMeH B MIOMEILEHUH. 6 DK3aMeH

6 [lonsiTue 00 SHEPreTHYECKOM  MaclopTe 4 DK3aMeH
3JIaHMUSL.

2.6. PacueTHo-rpaduueckas pabora
PacdeT TemioBIa)KHOCTHOTO PEKUMAa HAPYKHBIX OrPaKIAI0OIIUX KOHCTPYKIIUH.
O6beM 12 — 16 ctpaHuil.
3. YUEBHO-METOAMNYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
3.1. YuebOnas nuteparypa
3.1.1 OcHoBHas nuTEpaTypa
1.borocnosckuit, B.H. Ctpoutenbnas terodusuka (TerioGu3ndecKue OCHOBBI
OTOIJICHUSI, BEHTWISIIMM W KOHJIUIMOHUpOBaHMS Bo3ayxa) [Tekcr]: yueO.
/B.H.borocnosckuii. 3-¢ uza. CI16.: ABOK ceBepo-3amanu, 2006. 400 c.
2.CHulI 23-01-99*. Ctpoutensnas knumaronorus [ Tekct]. M.: I'occtpoit Poccun,
2004. 71 c.
3.CHullI 23-02.Tennosas 3ammra 3nanui [ Texcr]. M.: 'occtpoit Poccun, 2003. 40
C.
4.CII 23-101-2004. Cpox mpaBWwi MO NPOECKTUPOBAHUIO U CTPOUTEIBLCTBY.
[IpoextupoBanue termtoBou 3amuThl 31auui [Texer] M.:. @I'YII LTI, 2004. 163
C.
5.CHull 2.01.01-82. CtpourensHas knumatosiorus u reodusuka[Texcr]. M.:
Crpouiizaat, 1983. 136 c.
6.CHull I1-3-79*. Crpourenbnas terotexauka [Texct]. M.:IIHTII T'occrpos
CCCP, 1995.32 c.
3.1.2. JlononHUTENBHAS IUTEPATYPA
7.Epemkun, A.W. TemmoBoit pexum 3mganuii [Tekct]. yue6. mocobue /
A.N.Epemkun, T.U.Koponesa. M.: M3n.-Bo ACB, 2001. 368 c.
8. Unbunckuii, B.M. CrpoutenbHas Ttemiopusuka [Tekct] yded. mnocodbue
/B.N.npunackuii. M.: Beicmas mkona, 1974. 319 c.
3.2. YuebHo-MeToanuecKkue pa3paboTku
Mertoauyueckue yka3zaHMsT K  CaMOCTOATENIBHOM paboTe 10  CTPOUTEIBHOM
ternodusuke, 2002 r.
3.3. Texuuueckue cpeacTBa 00y4deHUs: TIIaKaThI, TUArPaMMBbI
3.4. Ucnonb3oBanue HHGOPMAITMOHHBIX TEXHOJIOTHIA - HE UCIOJIb3YIOTCS
3.5. MeToanyeckue peKOMEH 1alluy Mperno1aBaTeio:;

Jlekuust sBSIETCST  OAHUM U3 OCHOBHBIX MCTOYHHUKOB 3HaHWU. OHa [OOJKHA
CIOCOOCTBOBAaTh  TIIIYOOKOMY  YCBOGHHIO  MaTepualia W aKTUBU3HPOBATH
CaMOCTOSITENIbHYIO pabOTy CTYACHTOB.

Jlekuuu JTOJDKHBI HOCHUTBH TMPOOJIEMHBIA XapakTep, OTpakaTb aKTyallbHbIE
BOIPOCHI TEOPUU U MPAKTUKH.
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JlexTop 00sA3aH: YETKO, JOCTYITHO M3JIaraTh COJEp>KaHue Kypca; o0ecreuynBaTh
YCJOBUSL JI1 YCBOCHUSI U BO3MOXKHOCTh KOHCIEKTHpOBaHUs. OCHOBHOE BHHMAaHUE
CIelyeT YAENATh Pa3bsICHEHUIO TPYAHOrO JJi YCBOCHMsSI ydyeOHOro Marepuana,
Pa3BUTHIO HWHTEpeca M aKTHUBHOCTH CTYACHTOB. UTeHHe JeKIuil HeoO0XOoauMo
CONPOBOXJIaTh ~ PACCMOTPEHUEM  TMPUMEPOB, COOTBETCTBYIOIIUX  OCHOBHBIM
MOJIOKEHUSIM JICKIUH.

OpHoil M3 BaXHEHIIMX Ieed MPaBUILHOTO KOHCTPYMPOBAHUS MaTepuaia
JIEKIIUU SIBJIAETCS. CTUMYJIMPOBAaHUE €ro M3Y4YeHHs MYTeM pa3BUTHS HMHTEpeca
CTYJICHTOB.

HpenozxaBaTenb, BCIIYHII/Iﬁ IMPAKTHYCCKUC 3aHATHA, 00s13aH I[O6I/IBaTI>C5I
MOJy4YCHUA CTyACHTAMH HABbLIKOB MMPOBCACHUS Ppacd€TOB C HCIIOJIB30BAHHUEM
HOPMATUBHBIX JOKYMCHTOB.

3.6. Metoguyeckue peKOMEHIalliK CTYJICHTY

YcBoeHne  Kypca  CTPOUTENBHOM  TEIJIOPU3UKKM  HEBO3MOXKHO 03
CaMOCTOSITEJIbHOTO BBITIOJHEHUS CTyJAEHTaMU  JoMaliHuX 3agaHui.  Llenbro
MPAKTUYECKUX 3aHSATUU SIBISIETCS PAa3BUTHE M 3aKPEIUICHUE HABBIKOB B PELICHUU
MPUKIAIHBIX 3a7a4, KOTOpbIE SBISIOTCA OCHOBOM [l pEIICHHS BOIPOCOB,
MTOCTOSIHHO BCTPEUAIOIINXCS B UHKEHEPHOW MPAKTHKE.

4. TPEBOBAHNA K YPOBHIO OCBOEHUA TTPOI'PAMMEL.
®OPMBI ITPOMEXETOYHOI'O KOHTPOJIA

CTyneHT nOJKEH 3HaTh:

- 3aKOHBI Tepeaayu TEIUIOThI, BJarv, BO3AyXa B MaTrepuhaiaX, KOHCTPYKIHUSIX U
3JIEMEHTaX CUCTEM 3JaHUs;

- BEJMYHHBI, OINPEACISAIOIINE TEIJIOBBIE W BJIAXKHOCTHBIE IIPOLIECCHI, a TAKKE
ITPOLIECCHl BO3JYXONPOHUIIAHUSA B TOJIIE W HA MOBEPXHOCTAX KOHCTPYKIMU
3/1aHUS ¥ DJIEMEHTOB CUCTEM 00€CTICUCHUSI MUKPOKIMMATA B TOMEIICHUSX;

-  TIOHATHSA, ONPEACNSIOIINE TEMIOBOW, BO3AYIIHBIM W BIIAXKHOCTHBIA PEXUM
3JIaHUS;

- TIOCTAHOBKY 3aJlady MPU CUCTEMHOM PACCMOTPEHUU B3aMMOJICUCTBUS MPOLIECCOB
B 3/IaHUH KaK €MHON SHEPIeTUICCKON 1 MaCCOOOMEHHOM CHCTEMBI.

CTyaeHT 10KEH yMETh:

- ¢opmynupoBaTh M peliaTh 3aJadyd Mepeladyd TeIUIOThI M MacChl BO BCEX
DJIEMEHTAaX 3JaHUA;

- OmpenenuTh 00IIre TETUIOBBIE U MACCOOOMEHHBIE XapaKTEPUCTUKH 3TaHMS.
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K sKx3ameHy nomyckaroTcsi CTYJIEHTBI, BBIMOJHUBIIKE MpOrpaMMy OOydeHUs.
DK3aMeH MPOBOUTCS 0 OHieTaM, YTBEPKIECHHBIM Ha 3acelaHuu Kadeapsl.

OueHka «OTIMYHO» BBICTABIIIETCS, €CJIM CTYJEHT B IOJHOW MEpe YETKO U
KOHKPETHO OTBE€YAeT Ha BOIIPOCHI, COJEpKAIlMecs B 3K3aMEHAIlMOHHOM Owuiere,
NpaBWIBHO peUIwI 3a7ady, JAEMOHCTPUPYS CBOOOJHOE BIIAJIEHUE MaTepUaIioM
JTUCHUTLUIAHBI.

OrieHKa «XOpOILL0» BBICTABIIIETCS, €CIU CTYIEHT NPABIIIBHO PELLIIT 34/1a4Y, HETTOJTHO OTBETHIT
Ha J1Ba BOIMpoca 3K3aMeHalMoHHoro owera (75-80% or Bcero Marepuara) U OTBETWI Ha BCE
JIOTIOJTHUTEITBHBIE BOTTPOCHL.

OueHka «yJIOBIETBOPUTEIIEHOY BBICTARIISICTCS, €CIM CTYJICHT NPAaBIIIBHO pell 3a1aqy ( B
BBIUKCIICHHSIX COZIEPYKATCSI OIIMOKH ), OTBETIIT HA OIMH BOIPOC OWJIETa U JIOTIOJTHUTEITBHBIE BOIPOCHI
(60-70% ot 0ObeMa MaTepuana).

OrieHKa «HEYIOBIIETBOPUTEIIBHO BBICTABILIETCS CTYZICHTY, €CJIM OH HE CMOT PELLIATH 33/1a4y 1
JIOCTATOYHO BEPHO OTBETUTH Ha IMOCTABJICHHBIC BOMPOCHI (MeHee 60% oT 00neMa HeoOXOIMMOrO
Marepuana).

[TPUJIOXXEHUE A

[IPUMEPHBIN ITEPEYEHD DK3AMEHAITMOHHBIX TPEFOBAHUI

I10 CTPOUTEJIbHOM TEIIJIO®U3MKE

Buael TemnooOMeHa B 34aHUM.

TermonpoBogHOCTE. OCHOBHBIE MOHATUA. 3aKOH Dyphe.

TennonpoBOIHOCTh MNIOCKUX CTEHOK. TepMHUUecKoe COMPOTUBIIEHUE CIOA.

KonsekTuBHbii TernoooMeH. OcHoBHbIe MOHATHS. DPopMyra HeroToHa-Pruxmana.

TernnoBoe uznmydyenne. OCHOBHBIE MOHSTHS U 3aKOHBI.

Termnonepenaya. OCHOBHOE ypaBHEHUE TEIUIONEPEAAYH.

Ternnonepenaua yepes miockue creHku. Koagduuuent ternonepeaauu u

TEPMUYECKOE COIIPOTUBIICHUE TEILIONEPENAUYE MHOTOCIOMHOM MJIOCKOW CTEHKHU.

8. OmnpeneneHne BIaXHOCTHOTO pexxuma nomentenus no CHull.

9. Omnpenenenue 30HbI BnaxHocTu Tepputopun no CHull.

10.0Onpenenenue ycioBuil FKCILTyaTallUd OTrPaXXAAI0IIUX KOHCTPYKIHM MO

CHull.

11.0Onpenenenne TpedyeMOro TEPMUYECKOTO COMPOTUBIICHUS TEIJIONepeaayde
OTPAXKIAIOIINX KOHCTPYKIIUN UCXO/ISI U3 CAHUTAPHO-TUTUEHUUYECKUX U
KOM(DOPTHBIX YCIOBUH.

12.0npenenenne NpuBEICHHOTO CONPOTUBIIEHHUS TEMJIONEPEIAUe OrPakaaAt0IINX
KOHCTPYKIIMI U3 YCIOBUN dHEProcOepe:KeHHUS.

13. TermnoycToNYMBOCTh OrPaKIAIOIINX KOHCTPYKIIMI B 3MMHEE BpEMSI.

14.TennoycToNYnBOCTh OrpaXKIAKOIIMX KOHCTPYKLIHM B JIeTHEE BpeMsl. THKeHepHbIi
METOJI pacyeTa.

15.TennmoycToi4MBOCTh MOMEIIEHUS B 3UMHEE BPEMSI.

16.TermnoycToHYMBOCTh NOMEILIEHUS B JIETHEE BPEMSL.

17.Bo3ayuiHblil pexxuM 31aHusl. Bo3ayxonpoHUIaeMOCTh KOHCTPYKLIMM 30aHUS.

NownkLbe=
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18.Bnaronepenayda yepe3 orpaxaaromuye KOHCTpyKiuu. [laponponniianue yepes
OJIHOCJIOMHOE U MHOTOCIJIOMHOE OTPaKICHUS.

19.I'padoananuruyeckuii cnocod BBISIBICHUS HATMYUS WIH OTCYTCTBUS
KOH/JICHCAIIUU BOJSHBIX NapOB B OTPAXKICHUU.

20.I1epBoe u BTOpOE yciioBUsI KOMPOPTHOCTH. TernnooOMeH YenoBeKka B TOMEIICHHUH.

21.1IpuBeIeHHOE TEPMUUECKOE COMPOTUBICHUE HEOAHOPOIHON OTpakIaroIen

KOHCTPYKIIUH.
[MPMJIOXXKEHUE b

OK3AMEHAIIMOHHBIE BUWJIETHI

KYPCKHUI TOCYJAPCTBEHHbBIA TEXHUUYECKU YHUBEPCUTET

VYT1BepxkieHo Ha 3aceqanuu kadenpsl YU dakynpTeT (CrenuaabHOCTh)

26 sauBaps 2009 r. TI'B Kypc 4
HucuunnuHa CTpouTeabHas Temiopu3nka

JK3aMeHAUMOHHBbIN Onster Nel

1. Omnpenenenue TpeOyeMOro COMPOTUBJICHUS TEIJIONEpPENaye OrpaKAaroIINX
KOHCTPYKLUN UCXO/S U3 CAHUTAPHO-TUTUEHUYECKUX U KOM(POPTHBIX YCIOBUH.
2. OnpenesieHre CONPOTUBIIEHUS MMAPONPOHUIIAHUIO MHOTOCIOWHBIX OTPa)KAAr0LIUX
KOHCTPYKIIUH.
3. OnpenennuTs BIaKHOCTHBIN PEKAM MOMEIIEHUS IIPU TEMIIEPATYPE BHYTPEHHETO
Bo3ayxa 22°C ¥ OTHOCUTEJBHOM BIaKHOCTH BHYTPEHHETO BO3ayxa 55%.

3aBkadenpoit
@ 04.007
KYPCKUM TOCYJAPCTBEHHBIA TEXHUYECKHUA YHUBEPCUTET
YTBepxkaeHo Ha 3acenanuu Kadeaps YU dakynbpTeT (CHenuaIbHOCTh)
26 suBaps 2009 r. TI'B Kypc 4

HNucuunnuHa CTpouTesbHas Temiopu3nka

JIK3aMeHAUMOHHBbIN Ouster No2
1. Ompenenenne TpeOyeMOro COMPOTUBJICHUS TEIJIONEpPeaaye OrpaKaaroIInX
KOHCTPYKITUH UCXO/s U3 YCIOBUM dHEProcOEpe:KeHHUS.
2. OmnpeneneHue pacuyeTHOM aMIUTUTYAbl KOJEOAHWI TeMmmeparypbl Hapy>KHOIO
BO3/lyXa C YYETOM COJIHEYHOU paualuu.
3. Ompenenutb YyCIOBUA HKCILTyaTallMM OTPaXAAlOUMX KOHCTPYKIUH, eclu
BJIQKHOCTHBIN PEKUM IMOMELIEHUST «HOPMAJIbHBII, @ 30Ha BIAKHOCTHU «CyXas».

3aBkadenpoit

@ 04.007

KYPCKNU 'OCYJIAPCTBEHHBIN TEXHUYECKUII YHUBEPCUTET
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YTBepxkaeHO Ha 3acenanuu Kapeapsr YU dakynbTeT (CHenuaIbHOCTh)
26 suBapsa2009 r. 1TI'B Kypc 4
Hucrumuinaa CTpouTenbHas Termnodusuka

JIK3aMeHAUMOHHBbIN Oniter Ne3
1. Ompenenenrie Kod(Q(PUIMEHTOB TEMJIOYCBOCHUS MaTepuaia M HapyKHOU
MOBEPXHOCTHU OTJENBHBIX CJIOEB OTPAKIAIONIEH KOHCTPYKITHH.
2.  Onpenenenune  ko3dduimMenta  Temjonepenadyd  depe3  MHOTOCIOMHYIO
OTPAKIAIOITYI0 KOHCTPYKIIHIO.
3. Onpeaenuth KO3()PUITUEHT TETUIOMOTIIAICHUS HAPYKHOW CTCHBI, €CIIN
KO3((PUIIMEHTOB TEMJIOYCBOCHHSI BHYTPEHHEW TOBEPXHOCTU CTEHBI paBeH 9,5
Br/(M*K).

3aBkadenpoit
@ 04.007
KYPCKU TOCYJIAPCTBEHHBIA TEXHUUYECKUA YHUBEPCUTET
YTBepxkaeHO Ha 3acenanuu kadeapel YU ®dakynbTeT (CrenuaIbHOCTD)
26 suBapsa2009r. TI'B Kypc 4

JMuctuniaraa CTpouTenbHas Temiohu3ruka

JK3aMeHALMOHHBIN Ouster Ned
1. TemnoycTOMYMBOCTD OTPAKAAIOIIMNX KOHCTPYKIUH B JIETHEE BPEMSI.
2. TenmooTtnaya Ha BHYTPEHHEN MOBEPXHOCTH OTPAXKIAOIIEN KOHCTPYKIIHAH.
3. Onpenenuth COMPOTHUBJICHUE MAPONPOHULAHUIO JBYXCJIOWHOM Orpa)kIarolen
KOHCTPYKIIMHK, €CIIH TOJIIUHA mnepBoro ciuos 20 MM, a BToporo cios 510 mm,
kod(uimeHT nmaponpoHuiiaeMoctu neporo cios pasen 0,1 mr/(m-u-Ila), Broporo
cinos — 0,15 mr/(m-u-I1a).

3aBkadenpoit
d 04.007
KYPCKHNH 'OCYJAPCTBEHHBIV TEXHUYECKUII YHUBEPCHUTET
YTBepkieHo Ha 3aceganuu kadenpsl YU dakynpTeT (CrenuaabHOCTh)
26 suBapsa2009 r. 1I'B Kypc 4

Huctumraa CTpouTenbHas Termnodusuka

JK3aMeHAUMOHHBIN Ouster Ned
1. TemoycBoeHHEe MOBEPXHOCTH IMOJOB.
2. Tennootnaya Ha HAPYKHOU MOBEPXHOCTH OTPAKIAIONIEN KOHCTPYKIIMH.
3. OmnpenenuTh yneabHBIA TEIUIOBOM MOTOK YEPE3 OrpakJarollyl0 KOHCTPYKLMUIO,
MMEIOLYI0 TEPMUYECKOE COMNPOTHUBJIIEHUE Teruionepenade 2,5 M K/Bt, ecmn
TeMIieparypa BHyTpeHHero Bo3ayxa 20°C, a HapyxHoro Bo3ayxa (-30°C).
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3aBkadeapoit

@ 04.007
__ KYPCKHMH T'OCYJAPCTBEHHBIN TEXHUYECKUI YHUBEPCUTET
YTBepxaeHO Ha 3acenanuu Kadeapsr YU dakynapTeT (CrenUaTbHOCTh)

26 suBapa2009 r. TI'B Kypc 4

HucuunnuHa CTpouTenpHas Teriopu3nka

JK3aMeHAIMOHHBIN OusteT Neb
1. TennoycTOMYUBOCTh MOMELIEHUS B 3UMHEE BPEMSI.
2. IloHsTHe O BEIWYMHE 3aTyXaHUs TEMIEPATYPHBIX KOJEOAHWIl B OrpakIarollen
KOHCTPYKIUU.
3. Omnpenenutb TEPMUYECKOE COMPOTHUBICHHE CJOSI M3 KEpPaM3UTOOETOHA
TIOTHOCTBIO 800 KI/M® TIPH YCIOBHSIX SKCIUIYATalHH «A, €CIM TOMIUHA ¢1ost 300
MM.

3aBkadenpoit
@ 04.007
KYPCKUU TOCYJJAPCTBEHHbIA TEXHUYECKUA YHUBEPCUTET
VYTBepxkieHo Ha 3aceqanuu kadenpsl YU ®dakynpTeT (CrenuuaabHOCTh)
26 suBapsa2009 r. TI'B Kypc 4

JMuctunnuaa CTpouTenbHas Temiodu3ruka
JK3aMeHALMOHHBIN Ouster N7
1. TemnoyCcTOMYMBOCTS TOMEILEHHUS B JIETHEE BPEMS.
2. IuddepenunanbHoe ypaBHEHHE TEILIONPOBOIHOCTH.
3. OnpenenuTs ynpyrocTb BOASHBIX ITApOB BHYTPEHHETO BO3yXa MPHU TEMIEPAType
20°C ¥ OTHOCHTEIILHOM BlIasKHOCTH 50%.

3aBkadenpoit
@ 04.007
KYPCKUI TOCYJJAPCTBEHHbIA TEXHUYECKUA YHUBEPCUTET
YTBepxkaeHo Ha 3acenanuu kadeapsr YU @akynpTeT (CreNHaIbHOCTh)
26 suBapsa2009 r. 1I'B Kypc 4

JMucnunnuaa CTpouTelbHas Temiohu3ruka

JK3aMeHAMOHHBIN OuyteT Ne§

1. Bo3ayXonpoHHUITaEMOCTh OTPAKAAOIINX KOHCTPYKIIUNA 3aHUM.

2. TenmonpoBOJHOCTh MHOTOCIOMHOM TIJIOCKOW CTEHKH.

3. Ompenenutb pacueTHYI aMIUIUTYAYy KoJIeOaHUW TeMImepaTrypbl Hapy>KHOTO
BO3/lyXa, ©CJU: MaKCUMallbHas aMIUIUTYyJa CYTOYHBIX KOJICOAHWUN TeMIepaTypbl
HApY)KHOTO BO3ayxa B Hroje paBHa 22°C; kK0d()(HUIMEHT IMOTJIOMEHHUS COTHEYHOM
paguanuu  MaTepualioM HApYXHOW TOBEPXHOCTH orpaxzaeHus paseH 0,6;
MAaKCHUMAJIbHOE U CpEJHEE 3HAUYEHUSI CYMMApHON COJIHEUHOW paauanuu paBHbl 780
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Br/m®> u 210 Br/M’; KO3bDOHUIHEHT TEIUIOOTHAYH HAPYXHOH OBEPXHOCTH
orpaxuenus paset 17,4 Br/(m>K).

3aBkadenpoit

@ 04.007

KYPCKHM T'OCYJAPCTBEHHBIA TEXHUYECKU YHUBEPCUTET

YTBepxaeHO Ha 3acenanuu kadeapsr YU @dakynpTeT (CrenraTbHOCTh)

26 suBapsa2009 r. TI'B Kypc 4
JMuctunnnaa CTpouTenbHas Temiohu3ruka

JK3aMeHAMOHHBIN OueT Ne9

1. ITaponipoHuiaHKe yepe3 Orpaxaaronie KOHCTPYKIUU.
2. TennonpoBOAHOCTh OJHOCIONHOM MJIIOCKON CTEHKH.
3. Ompenenutbs KO3POUIMEHT TEIIOOTAAYM HAPYKHOM MOBEPXHOCTU OTPAKICHUS
[P JIETHUX YCJIOBUSIX, €CJIM MUHUMAJbHAS U3 CPEIHUX CKOPOCTEW BETpa 1o pymoam
3a UIOJIb paBHa 3,5 M/C.

3aBkadenpoit
@ 04.007
KYPCKUM I'OCYJAPCTBEHHBI TEXHUYECKUHA YHUBEPCUTET
VYTBepxkieHo Ha 3acefqanuu kadenpsl YU dakynpTeT (CrenuaabHOCTh)
26 suBaps2009 r. TI'B Kypc 4

HucuunnuHa CTpouTesabHas Temiopu3nka

JIK3aMeHAUMOHHBI OnsteT Nel(
1. I'pacdoananuTueckuii cnocoO BBISIBICHUS BOZMOXXHOCTH KOHJIEHCAIIMH BJIar B
TOJILLE OTPAXKAAIOIIEH KOHCTPYKLIHH.
2. TermooOMeH B BO3AYIITHBIX TPOCTOMKAX.
3. OnpenenuTs TEMIOBYIO HHEPLIMIO ABYXCIOMHON OTPaKIaroIIeil KOHCTPYKIINH,
eciu: ToimuHa nepsoro ciost 100 mm, a Broporo ciost 300 MM; k03PppuueHT
TEIJIONPOBOAHOCTU MaTepuaia nepsoro cios pasex 0,24 B1/(m'K), a Broporo cios
0,47 B1/(m-K); k03 duiieHT TenaoycBOeHUsI MaTepralia epBoro cjios paBeH 3,83
Br/(M*K), a Broporo ciost 7,09 Br/(m>K).

3aBkadenpoit
@ 04.007
KYPCKUU TOCYJIAPCTBEHHBIA TEXHUUYECKUA YHUBEPCUTET
YTBepxaeHo Ha 3acenanuu kadeapsr YU @akynpTeT (CrenuatbHOCTh)
26 suBapa2009 r. TI'B Kypc 4

Jucounnuaa CTpoutelibHas TeIIo(hu3UKa
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Ik3aMeHAIMOHHBIN OmJteT Nel 1
1. TemnooOMeH denoBeka B MOMEIICHUU. [leppoe u BTOpOE YyCIIOBUE
KOM(OPTHOCTH.
2. Tlonstre o k03P UIMEHTE TEIJIONOMIAIECHUS OrPaKIAONEed KOHCTPYKIUU U
TEIJIONOIAMATeTbHON CIIOCOOHOCTH MTOMEIICHHUS.
3. OmpenenuTh TPUBEIACHHOE COMPOTUBICHUE TEIUIONEpeIade HApPYKHOU CTEHBI,
€CIM  TemIeparypa BHyTpeHHero Bozayxa 20°C, cpemHsss — TemIeparypa
ororuTeapHOro nepuona (-3°C), mpoaoKUTEILHOCTh OTOIMTELHOrO Heproaa 198
CYTOK.

3aBkadenpoit
@ 04.007
KYPCKUI TOCYJIAPCTBEHHBIA TEXHUYECKUA YHUBEPCUTET
VYTBepxaeHO Ha 3acenanuu kadeapsr YU dakynbTeT (CHenuaIbHOCTh)
26 suBaps2009 r. TI'B Kypc 4

I[I/ICIII/IHJII/IHa CTDOI/ITGJIBHEUI TGHJIOd)I/IBI/IKa

JK3aMeHAUMOHHBbIN Ouser Nel2
1. OnpeneneHne TEPMUUYECKOTO COMPOTUBIICHUS HEOJHOPOJHON Orpa)KIaromen
KOHCTPYKIIMH.
2. [TonsTre 0 TEMIOBOM MHEPLIUU OTPAKIAAIOIIEN KOHCTPYKLIUH.
3. Onpenenuts TeMIEpaTypy BHYTPEHHEN IOBEPXHOCTH HAPYKHOM CTEHBI, €CIIH
TEMIIEpaTypa BHyTpeHHEro Bo3ayxa 22°C, yaenbHbIi TEIIOBOM IIOTOK, IPOXO SN
qepes cTeHy paBeH 34 Br/v’.

_3aBkadenpoit
@ 04.007
~ KYPCKHI1 TOCYJAPCTBEHHBIN TEXHUYECKWII YHUBEPCUTET
YTBepxaeHo Ha 3acenanuu kadeapsr YU @akynpTeT (CrenratbHOCTh)
26 suBapsa2009 r. 1I'B Kypc 4

Jucnunnuaa CTpouTenbHas Termiobu3ruka

Jk3aMeHAIMOHHBIN O0nJteT Nel3

1. Omnpenenenue TpeOyeMOro COMPOTUBICHUS TEIUIONEpeaade OrpakIaroInuX
KOHCTPYKITUH UCXO/ISI U3 CAHUTAPHO-TUTUEHUYECKUX U KOM(DOPTHBIX YCIOBUH.
2. OmnpeneneHue COMPOTUBIICHUS MAPONPOHUIIAHUIO MHOTOCIIOMHBIX OTPaKIaroIIuX
KOHCTPYKLIMH.
3. OnpenenuTts BIaXKHOCTHBIN PEKUM MOMEIICHUS IPU TEMIIEPATYPE BHYTPEHHETO
Bo3ayxa 22°C ¥ OTHOCUTEIBHOM BIaKHOCTH BHYTPEHHETO BO3ayxa 55%.

3aBkadenpoit
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@ 04.007

KYPCKUM T'OCYJIAPCTBEHHBIA TEXHUYECKUA YHUBEPCUTET

VYTBepxaeHO Ha 3acenanuu Kadeapsr YU dakynapTeT (CrEeNHaTbHOCTh)

26 suBaps2009 r. TT'B Kypc 4
HNucrummaa CTpouTenbHas Temiodu3nuka

JK3aMeHAUMOHHBbIN Ouster Nel4

1. OmnpeneneHue TpeOyeMOTO CONMPOTUBICHUS TEIUIONEPEIade OTPAKTAFOIINX
KOHCTPYKLUN UCXO/SI U3 YCIOBUN SHEPrOCOEPEKEHUSI.
2. OrmpeneneHue pacyeTHOM AaMIUIUTYAbl KoJieOaHHI TemIepaTypbl HapyKHOTO
BO3/lyXa C YYETOM COJIHEYHOM paualuu.
3. Omnpenenuth YCIOBUSA OKCIUTyaTallMd OTPaxAaloluX KOHCTPYKIMM, €ClH
BJI&JKHOCTHBIN PEXUM MTOMEILEHUS «HOPMAJIbHBIN», @ 30HA BIIAYKHOCTH «CyXas».

3aBkadenpoit
@ 04.007
KYPCKUI TOCYJIAPCTBEHHBIA TEXHUUYECKUA YHUBEPCUTET
YTBepxaeHO Ha 3acenanuu kadeapsr YU ®dakynbTeT (CHenuaIbHOCTh)
26 suBapsa2009 r. TI'B Kypc 4

JMuctunaraa CTpouTenbHas Temiobu3ruka

Jx3aMeHaUMOHHBIN Ouster NolS
1. Onpenenenne Kko3((OUIMEHTOB TEIJIOYCBOCHHUS MaTepHalia M HapyKHOU
MMOBEPXHOCTH OTJICTBHBIX CIOCB OTPaKIAIONIEH KOHCTPYKITUH.
2. Omnpenenenne  kodpduiMeHTa  TeIUIoONepenadyd  4Yepe3  MHOTOCIOWHYIO
OTPAKIAIONTYI0 KOHCTPYKIIHIO.
3. Onpeaenutb KO3(PPUIUEHT TETUIOMOTIAICHUS HAPYKHOW CTEHBI, €CIH

KO3 (UITMEHTOB TEIUIOYCBOCHUS BHYTPEHHEH TTOBEPXHOCTH CTEHBI paBeH 9,5
Br/(M*K).

3aBkadenpoit
@ 04.007
KYPCKHUI TOCYJAPCTBEHHBIA TEXHUUECKUA YHUBEPCUTET
YTBepkieHo Ha 3aceqanuu kadenpsl YU ®dakynpTeT (CrenuanbHOCTh)
26 suBaps2009 r. 1I'B Kypc 4

Huctumraa CTpouTenbHas Termnodusuka
Ik3aMeHAlIMOHHBIN OnJieT Nel6
1. TemnoyCcTOMYMBOCTD OTPAXKAAIOIIMNX KOHCTPYKIIUMH B JIETHEE BPEMSI.
2. TennooTaaya Ha BHYTPEHHEN MOBEPXHOCTH OTPAXKIAOIIECH KOHCTPYKIIUH.
3. OmnpenenuTh CONPOTHUBJIICHUE NAPONPOHUIIAHUIO ABYXCIOWHOW OTpa)KJaroliei
KOHCTPYKLMH, €CIIM ToJuHa nepBoro cios 20 mMm, a BToporo cios 510 mm,
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KOA(PPUIIMEHT MaponpoHUIIaeMOCTH TepBoro ciios paBeH 0,1 mr/(m-u-Ila), BToporo
ciost — 0,15 mr/(m-u-11a).

3aBkadenpoit
@ 04.007
KYPCKHM T'OCYJAPCTBEHHBIA TEXHUYECKU YHUBEPCUTET
YTBepxaeHO Ha 3acenanuu kadeapsr YU @dakynpTeT (CrenraabHOCTh)
26 suBapa2009 r. TI'B Kypc 4

Jluctnmmmaa CTpouTenbHas TII0hU3UKa

JK3aMeHAUMOHHBIN Ouster Nol7/
1. TennoycBOE€HHE TOBEPXHOCTH TOJIOB.
2. TennooTaavya Ha HAPYKHOW MOBEPXHOCTU OTPAKIAIOIICH KOHCTPYKIIHH.
3. Onpenenuth yAEHIbHBIA TEIJIOBOM MOTOK 4YEpe3 Orpa)Aarollyl0 KOHCTPYKIUIO,
MMEIOIYI0 TepPMHYECKOE CONPOTHBICHHE Terionepenase 2,5 M K/Br, ecin
TeMIieparypa BHyTpeHHero Bo3ayxa 20°C, a Hapy:Horo Bosayxa (-30°C).

3aBkadenpoit
@ 04.007
'KYPCKHH TOCYJAPCTBEHHBIA TEXHUYECKHW YHUBEPCUTET
YTBepxkieHo Ha 3acefqanuu kadenpsl YU dakynpTeT (CrenuaabHOCTh)
26 suBapsa2009 r. TI'B Kypc 4

JMucnunnuaa CTpouTenbHas Temiobu3ruka

JK3aMeHAUMOHHBIN OuyeT Nel§
1. TemnoycTOMYMBOCTD MTOMEILICHUS B 3UIMHEE BPEMSI.
2. TlonsTHe O BENWYMHE 3aTyXaHUs TEMIEPATYPHBIX KOJEOAHWIl B OrpakIarolien
KOHCTPYKIIUH.
3. Omnpenenuth TEPMHYECKOE CONPOTHBJICHHE CIIOS W3 KepaM3UTOOCTOHA
IIOTHOCTBIO 800 Kr/M° IIPU YCIOBUAX JKCIUTyaTaluuu «Ay, ecnu TonmuHa cios 300
MM.

3aBkadenpoit
@ 04.007
KYPCKUU TOCYJIAPCTBEHHBIA TEXHUUYECKNA YHUBEPCUTET
YTBepxkaeHo Ha 3acenanuu kadeapsr YU @akynpTeT (CrenratbHOCTh)
26 suBapa2009 r. TI'B Kypc 4

Jucounnuaa CtpoutelibHas TeIIo(hU3UuKa
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Jk3aMeHAIIMOHHLIN OnJteT Nel9
1. TermoycTOMYMBOCTD TOMEIIIEHUS B JIETHEE BPEMSI.
2. InddepennmanpHoe ypaBHEHHE TEIIJIONPOBOIHOCTH.
3. Onpenenuts ynpyrocTb BOASHBIX MTApOB BHYTPEHHETO BO3yXa IMPHU TeMIEpaType
20°C u oTHOCHUTENBHOM BiaxHOCTH 50%.

3aBkadenpoit
@ 04.007
KYPCKHM T'OCYJAPCTBEHHBIA TEXHUYECKU YHUBEPCUTET
VYTBepxkieHo Ha 3aceqanuu kadenpsl YU dakynpTeT (CrenuaabHOCTh)
26 suBapsa2009 r. TI'B Kypc 4

I[I/ICIII/IHJII/IHa CTDOI/ITGJIBHEUI TGHJIOd)I/I3I/IKa

JK3aMeHAUMOHHBI OnsteT Ne2(
1. Bo3myX0onpoHUIIAEMOCTh OTPaXkAA0OIINX KOHCTPYKIIMI 3TaHUM.
2. TennonpoBOAHOCT MHOTOCIIOMHOM MJIOCKON CTEHKHU.
3. Omnpenenuth pacueTHYI aMIUTUTYy KOJeOaHUM TeMmmepaTrypbl Hapy>KHOTO
BO3/lyXa, €CJIU: MaKCUMaJlbHas aMIUIUTyJa CYTOYHBIX KOJEeOaHWW TeMIepaTyphl
HApY)KHOTO BO3ayxa B Hroje paBHa 22°C; kK0d()(HUIMEHT IOIJIOIIEHHUS COJHEYHOM
paguanuy  MaTepUaloOM HApYXXKHOM IOBEPXHOCTH orpaxzaeHus paseH 0,6;
MAaKCUMAJIbHOE M CPEJHEE 3HAYEHHS CYMMApHOW COJIHEYHOM paauanuu paBHbl 780
Br/m*> u 210 Br/M’; KOdbOHIHEHT TEIUIOOTAAYH HAPYXHOH MOBEPXHOCTH
orpaxenus pasex 17,4 Br/(m>K).

3aBkadenpoit
@ 04.007
KYPCKUM TOCYJAPCTBEHHBIA TEXHUYECKHUA YHUBEPCUTET
YTBepxkaeHO Ha 3acenanuu kadeapsr YU dakynbTeT (CHenuaIbHOCTh)
26 siuBaps2009 r. TI'B Kypc 4

Jucounnuaa CtpouTtelibHas TeIIo(hu3nuKa

Ok3aMeHAlMOHHBIN 0mJteT Ne2 1
1. ITaponipoHuLIaHuE YepeE3 OrPakKIA0IINE KOHCTPYKIIUH.
2. TenmonpoBOHOCTh OJJHOCIOWHOM MJIOCKOW CTEHKH.
3. Onpenenuth KOA(DPUIHUEHT TEIUIOOTAAUYU HAPYKHOM MOBEPXHOCTU OTPAXKICHUS
TMIpY JIETHUX YCJIOBUSIX, €CJIM MUHUMAaJIbHAS U3 CPEIHUX CKOPOCTEN BETpa 1Mo pymodam
3a
HI0JIb paBHa 3,5 m/c.

3aBkadenpoit

@ 04.007
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KYPCKUW T'OCYJIAPCTBEHHBIA TEXHUYECKUA YHUBEPCUTET
VYTBepxkaeHO Ha 3acenanuu kadeapsr YU dakynapTeT (CrEeNUaTIbHOCTD)
26 suBapsa2009 r. 1T'B Kypc 4
Hucrumuinaa CTpouTenbHas Termnodusuka

JK3aMeHAUMOHHbIN OusteT Ne22
4. I'padoaHanmuTHUECKHA CTIOCOO BBISBJIICHHSI BO3SMOYKHOCTH KOHJICHCAITUH BJIard B
TOJIIIE OrPAXAAOIIEH KOHCTPYKIIHH.
5. Temyi000MeH B BO3AYIIHBIX MTPOCIONKAX.
6. Onpenenurs TEIUIOBYKD HMHEPUUIO JBYXCIOWHOW OTPAXKIAIOMIEH KOHCTPYKIIHH,
ecnu: ToimmHa neporo ciost 100 mm, a BToporo cinos 300 MMm; K03ppUUIMEHT
TEIJIONPOBOAHOCTU Marepuaina nepsoro cios paseHn 0,24 Bt/(m-K), a BToporo cios
0,47 B1/(M'K); xoadduirieHT TeroycBoeHusi Matepuaia nepBoro cios paseH 3,83
Bt/(m*-K), a BToporo ciost 7,09 Br/(M*K).

3aBkadenpoit

@ 04.007

KYPCKHNH I'OCYJAPCTBEHHBIV TEXHUYECKUI YHUBEPCUTET
YTBepkieHo Ha 3aceqanuu kadenpsl YU dakynapTeT (CrenuaabHOCTh)
26 suBapsa2009 r. 1I'B Kypc 4
JMucnunnuaa CTpouTenbHas Temiohu3nuka

JK3aMeHAIIHOHHLIN OnJieT No23
1. TemmooOMeH 4YeloBeKa B IOMEIICHUH. Ilepgoe u BTOpOE YyCIOBHE
KOM(OPTHOCTH.
2. Tlonstre o k03P UIMEHTE TEIJIONOMIANIEHUS OTPAKIAONIEH KOHCTPYKIIUU U
TETIONOTJIAMATEILHON CIIOCOOHOCTH TTOMEIICHHUS.
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3. OmnpenenuTth MPUBEACHHOE COMNPOTUBICHHUE TEIUIONEpPENaYe HAPYKHOM CTEHBI,
ecaM  TeMmieparypa BHyTpeHHero Bosmyxa 20°C, cpenHss — TemIeparypa
oronuresibHOro mepuozaa (-3°C), IpoJoIDKUTETBHOCTS OTOMMTEIBHOTO Teproaa 198
CYTOK.

3aBkadenpoit

@ 04.007

KYPCKHM T'OCYJAPCTBEHHBIA TEXHUYECKU YHUBEPCUTET
VYTBepxkieHo Ha 3aceqanuu kadenpsl YU ®dakynpTeT (CrenuaTbHOCTh)
26 suBapa2009 r. TI'B Kypc 4
Hucrumuinaa CTpouTenbHas Temiodu3uka

JIK3aMeHAUMOHHBI Oniter Ne24
1. OnpeneneHue TEPMHUYECKOIO CONPOTUBICHUS HEOJHOPOJHON OrPaKIAroIIEH
KOHCTPYKLIUH.
2. IloHsATHE O TEIUIOBON MHEPLIMH OTPAXKAAIOLIENH KOHCTPYKIIUH.
3. OnpenenuTts TeMIEpaTypy BHYTPEHHEN IOBEPXHOCTH HAPYKHOM CTEHBI, €CIIH
TEMIIEpaTypa BHyTpeHHero Bo3ayxa 22°C, yaenbHbIi TEIIOBOM IIOTOK, IPOXOISAIINIA

yepes cTeHy paseH 34 Br/m’.

3aBkadenpoit

@ 04.007



