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YAK 699.853:697.133

PexOMEeHOOBAaHO K M3JaHHIO TeXHHYECKHM COBeTOM I'MIIpoKOMMYHIOOpTpaHca MHHkuI-
komxo3a PCOCP.

[MlocoBue no pacyery TemwnonoTepbh NOMelUeHUN 3arny6sieHHBIX COOpPYKEeHHH IpaxiaH-
cko obopoHbl (K CHull 11I-11-77* ,,3aumpTHBIe COOpPYXEeHHUSA IpaKNaHCKOH ODOpOHBI” M
PexoMeHnauuaM no npoektupoBaHuio 3IIY)/TUnpoKoMMYyHOOPTpaHC MHHXHIKOMXO-
3a PCOCP. — M.: HHUTII 'occTtposa CCCP, 1989. — 24 c.

ConmepXHMT METOMKY pacyera TeIUToNoTepb NOMellleHHH 3arnyO6lieHHRIX COOpY>XeHHMH
rpaXXNaHCKOH oBOpOHEI H criocob onpegeneHus rogoBOro pacxola TeIUIOThl Ha OTOIUIeHHUeE,

I HHXKEeHepHO-TeXHHYeCKHX paGoTHHKOB MPOEKTHRIX OpraHu3alui.

Tabn. 9, un. 10.

IIpu noav3oearnuu Ilocobuem cnedyer y4uTvl8aTy YTEEPMOEHHbIE UBMEHEHUA CTPOUTENb-
KbIX HODM U Npagua U 20CYO0APCTEEHKBIX CTAROApPTO8, hybauKyembie 8 xypHaae ,,broane-
TeHb CTpourenbhou Texnukxu', ,,COopHUKE UIMEHEHUlU CTPOUTENbHLIX HOPM u npasun’
I'occtposa CCCP u unggopmayuonrnom yxasareae ,,I'ocyoapcreernnsie crandapret CCCP”’ I'oc-
craxoapra CCCP.



IPENUCIIOBHUE

[locobue pa3zpaboTaHO Ha OCHOBAHHMH PE€3YyNbTaTOB TEIUIOTEXHHYECKHX HCCIIE-
NOBaHMK 3arnybneHHbIX coopyXenud (3C) KOTIIOBaHHOrO THIA H ONbITA MPOEK-
THPOBaHHAA CUCTEM OTOIUIEHHUA B 3THX COOPYXKEHHUSX.

B Ilocobuu npuBeeHbl MaTepUasibl, HEOOXoaHMbIe M IOCTaTOYHbIE 1A OIpe-
OENICHUA TeNJIONOTEph IMOMEHICHHH OTHAENIbHO CTOALMX 3ariaybJIeHHBIX OOHO- H
MHOTr O3Ta)KHBLX COOPY)XEHHH, a TAK)Ke rOIOBOro pacxoa TeIJIoThl Ha OTOIUIEHKE.

Tennonorepn 06bEKTOB rpaXIaHCKOH OBOPOHBI, pPacNONOXKEHHbIX B IO Ba-
JIaX Ha3eMHBIX 3[aHHH, pacCUNTbIBAIOTCA NO yka3zauuam CHull 2.04.05-86.

[locobue paszpaborano I'MOIpPOKOMMYHIOPTPAaHCOM — KaHA. TE€XH. HayK
0. B. Ycenkos.

3aMevyanua U npemioxeHus no Ilocobuo npocuM HanpaBiATh IO agpecy:
125212, MockBa, KpoHiutaatckun OyimBap, 7a, ' MmpoKOMMYHOOpPTpaHC.



1. OBIIME IMOJIOXEHHUA

1.1. Ilpusenennsie B IlocobuM 3HaYeHHs TeIUIONMOTEPb PACCUHTAHBI C YYETOM
H3MEHEHHA B TEYCHHE rola KJIMMAaTHYeCKUX BO3JEHCTBHM Ha OTIIHYAIOLIHECS
60/bILOH TEIUNIOBOH HMHepuMeH orpaxieHHa 3C NpH NMOCTOAHHOH TeMIEpaType
BO3[1yXa B OMEILEHHAX,

B xauyecTBe pacueTHbIX NpPH ONpPEeNeHHH MOBEPXHOCTH HarpeBaTeIbHbIX NMPH-
6OpOB CHCTEM OTOIUIEHHMA, BbIOOpe O0OpPYHOBAHMA HCTOYHHKOB TemnocHabXxe-
HHA, FHOAPABIIHYECKOM pacyeTe TpyOONPOBOAOB OTOIDIEHHA H TEIUIOBBIX CETEH
NMPHHUMAKTCS MAKCHMAILHBIE TEIIONOTEPH, KOTOPbi€ HMEIOT MECTO MNOCIIe Hayu-
6o1ee XOJIOOHOM NMATHOHEBKH.

1.2. Onpenenennnie ¢ nomouipio [Iocobua MaKcCHMAanbHble TEIUIONIOTEPH OTHO-
CATCA K IepHOAY NOCTOAHHOH 3KCIUTyaTalldu COOpy>XXeHusA. [lepBoHayanbHbIH
nmporpeB (,HaToNm ') OrpaxaeHHWi U IPYHTOBOTO MacCHBa OCYIUECTBNACTCA, KAK
NMpaBWwIo, BO BpeMA cTpouTenbcTBa 3C.

1.3. Hacrosee Ilocobue pacmpocTpaHsercs Ha oramuimBaemble 3C nmpaMo-
YIrONBHOrO OYEPTaHHA B IUIaHE H pa3pe3e, HMelolMe TOJILMHY NOKPBITHA A OT
0,5 go 2,5 M, pasMepbh! B IJ1aHe HE MeHee BBICOTbI COOPYXKEHHA NMPH BapHAaHTax
nocagkn 3C: BepX 0OCBINNKH B OJHOM YPOBHE WIH BbIIE MOBEPXHOCTH 3eMIIH,
Bpe3Ka B CKJIOH, HO NIPH YKJIOHe 0OChINKH He 6os1ee 1:6, pacrionoKeHHble B KITH-
MAaTHYECKHX paMOHax C pacqe'rHOH TEMIIEPATYPOH HAPYXXKHOrO BO3yXa Id e OT
muHyc 10 1o Munyc 50 °C,

Ha 3C, pacnonoxeHHbie B paHOHaX BeUHOH MEP3JIOThI, a TAKXKE I [OMelle-
HHA ¢ pacueTHOM TeMIepaTypoi Bo3fyxa B nomMeweHHsax Hwke 5 °C ITocobue
He paclpoCTpaHAeTCH.

1.4. PacueTrHan TemMnepaTypa BO3OyXa B NOMEILEHMAX ¢, °C, B 3aBHCHMOCTH
OT Ha3HayeHHs NOMeLUEHHs NMPUHHMaeTcA no Tabn.l. B ybexuumax, B nomeleHu-
AX [UIA YKPbIBaeMbIX, pacueTHas TeMIlepaTypa BO3[iyXa IIPHHMMAETCA IO yCJIO-
BHAM IKCIUTyaTalHH ITHX NMOMEIICHHH B MHPHOE BpeMsi, HO He MeHee YeM Ha
3 °C BbILIE TOYKH POCHI HapyXHOro BO3/lyXa MO NapaMeTpam A mna rerioro
nepxofa rofa M He Hixe 10°C.

TaObnuuna l

el . e e S e e e e e e e O ey e e S ey Nl Apiinile— o il

MomeleHue t;y C
Kabulernl,rrabHblie ¥ CriyXkebHble 20
¥Yansl cBA3H, BRUKCIUTEIBHAIE LEHTPR!, AHCIIETYSPCKHUE TYHKTHI 19
[TanaTel K H3ONATOPEI MelIYHKTOR [ 21
OnepaiHOHHBIE MEOITYHKTOB 23
s mefntepcoHana T 20
KoMHaTsl oTabkIXa 20
Kopunophl 18-20
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ITpodoaxenue raba. 1

[MomeureHne t, ~C
CTosi0BRIE, KYXHU 20
Manmmtunsie 3anm [13C, TpaHcdpopMaropHbie, AKKYMYNATOPHEIE 18
JNeKTPOLUHTOBbIE 19
CannponyckHHK (6e3 rHIHeHHMYeCKOoIO Hyliia) 20
TurueHMuecKHt gy 22
CaHuTapHble yInhl 18
pendunsTpor 1 GHALTPOB-NOrJIOTHTENEH 22
BenmunauMoHHnie, HACOCHBIE, XONOMMILHLIE CTARIIMM 18
TamOypni Bxogos 22

1.5. Pacuernas TemmepaTypa HapyXHOro BO3ayXa fj ., °C, npHHHMaercA
no CHuIT 2.04.05-86 no napamerpam B s XonogHoro mepuoyna roga (CpemHas
TeMIiepaTypa Haubojiee X0NoXHON NATHIHEBKH 06ecnieuennocTsio 0,92).

2. TEILIONIOTEPH YEPE3 OI'PAXIEHHA

2.1. C uenbio obJieryeHNHa BbMMCIIEHHWH O OMpenesieHHI0 TeIUIONOTEph Yepes
orpaxaeHus 3C cocTaBlieHb! rpapHKH TEIUIONMOTEPh Yepe3 YCJIOBHbIE 30HBI, Ha
KOTOpbI€ pa3/ieficH BHYTPEHHHH IIEPHMETP COOPYXKEHM.

JIisi OIHOATaXKHbIX COOpPYXeHHH (4epT. 1) — ABe 30HDI:

/ 30Ha — NMOKPBITHE K NION G + [ (uept. 2);

2 30Ha — cTeHa Q,, 1, (uept. 3).

A A AN A A R A A A A A AN A AR AT A
i sona

Iﬂllﬂﬂill o
S 5 s
:

{30HQ

i .

Yept. 1. Pa3Ouska Ha 30HDI OrpawxaeHuit OAHO3ITIKHOrO
COOPY KEHHA
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Insa aByX3TaXHbIX COOPYXKEeHHH (uepT.4) — ueThIpe 30HBDI:
I 30Ha — NOKpbITHE . (4epT. 5);
2 30Ha — CTeHa BEPXHero 3raxa Uy, ,,,, (4epT.6);
3 30Ha — CTEHa HIDKHET 0 3TaXa O, , pyw (4epT. 7);
4 30Ha —mon g (1abn. 2).

TaGbnuna 2

fheC | —10 | 15 | 20 | 25 | 30 | -3s 5o
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S
11
|
i
'

- » » - Y - . 9 ' ' N ¥ " W » Yy » ' »' ‘- -\-

JOHO

A U TATN

:
:

Bepxnuu amax

w0 Ognacmo cped-&
HH
s S e i By B L W
a 'vepm 8
olo
o | g E.IN
" Huxnuu amaw "
T é "
Ve
8/ 8L 08 fe S e T e Y

4 30HQ

Yepr. 4. Pa3bunka Ha 30HBI OrpXKaeHHHA MBYX3TaXKHOIQ COOPYKEHHN

2.2. Ha rpaduxax ¥ B TaGiuile [1a NOKPLITHA U NoJia (CM. 4epT. 2, 5, Tabm. 2)
NpHBeeHbl 3HAYeHHA YASIBHBIX TeIUIonoTeps ¢, B1/M?, a s creH (cM. uepT.3,
6, 7) — temionoTepb uepe3 1 M crennt Q,,, BT/M, Bonbs oCH Hapy>XHOH CTEHDI

B rpaHMLIAX COOTBETCTBYIOLUEro 3Taxa. B 3HaueHMAX (), YUTEHb! YBeJIHUCHHBIE
TEIUIONOTEPH B yrIjax.

8



25 hM

|

| .

i

L

-

-
.

L I

—

ot 11

5. WUER. .

L. N

20

--h‘--h:‘-
s, .. Y . NN D

UL N "I
WL RN, N

A L. ™.
S WS S . ~ G .

W] N | O

©

—=y

AN A "R .- u-ih. v
1 IS IS T
D .~ S D

N

l‘
4

4
b
;

Al N 19l $.1 9§ | "]

L\l Y™
B. U W

N
h

SR N . NN L. N .

. .

S . . W

11~

—NCT
A N O DO A M L. VL. NN . . L. ). Y.

L‘-

{0

B O . .

D2 aBizg 052032l
-.-- o1 | LT | Lt
P>
A A T L7
---- . ST LT | LI - --
LT | Lo 1 LT LT L -.__....---......E-l-
_.ll.- ......II. i.ll.- .Il- - l- ..._.l- il
T LT L LT L LT L]

‘-—--ll-—-_--Il--l---‘.‘ .
I_..
-l---l-ll---l.l-! “.-_.n_.m_-n
T LA
i "
| LT | AT L A- -l-“
) u...... @ AT
“_
I‘-‘ l-‘ -GN 4
1 Lt ..un--um--.-.mm--m-....-muuu..l-mu-m-m;nuﬂu‘
- -
--u--muu--mu---m;--m.n-- T LTl L LT
- |l
-t T LT L LT | L LT [ e T [ ]
& -mmuuumm--mmunum---......_.--I-l----l

1 TP TP b Tl TSR] TN S ] W] T

A A A N D O DN N D N .. .

11T 1 1 1 N

D 0 e . B 0
I N A

BTSN A YA ‘-

N S U B

N N AN
SSsS
(0 ==--

T
~
B

40

30

20
05

Yepr. S. FpadHKH 32BHCHMOCTH g o OF h R td e



T AT )Ny Ay, TR
o A AT AN AN T
T ST AT T
T AT T Tz
2 A A A1V RN R e 3
INRRNRRRRIRRRERY R0V ARRRN ARV AR0RRY ARRDYARRNT AN0R nnnnn
IRTERRRI RV RNV ARV AN NNV ARRDRY RNV AID Y 1NN T ©
.El@'! M ANV ANG) Iy AITEA I R
i l!.....sls..l,_=l=._.l.==.=n.=.i.= T g
A A A A DA T A T T O AT T §3
IRRREREDZ4RRRUVZARNRV . ARURD.4RANRVARNNAV ARANDRRANNAD JNRERN/. AURARAREN e
T2 D A P I RO AT T g
T2 s A T Ce YA L T g
| A AT T oy %
/ AT A T e S
i AT/ s
i T T &
; AT T =
! A T
i r 4iNRENP O
& o — 2 - o o o

“w 3> "y o™N

10



an, C 1.,l.ll'll.ll'irBT/

T ---—- R A A R A SN S G G S
el ] — I L | T T |
--.:_""----_-- B et 1 | I I |
) T/ N 1 1 [ N AR
------- ----------—-

---- A e TEEEE
T T T T e——

T L ——
T~ 1 T T T
_ ----.-. " I I N N
_-...__
- 1 T T 111 1
..- .ﬁ-—_::--—---
— ——

.- _...__. At | ! 1 I
. "-- e
--—n.. _.-------

--!.'ll!!!l'l SSEESSE
:'..“II “..I.llﬂll

’O I D O O --------- ----
e -----r ----

e e S S W _-—

05 25 hm

20

Hept. 7. I'paduku 3aBHCUHMOCTH O ¢ ynw
oThuilg e

2.3. Ha BcniomorarenbsHOM rpaguke (qepr 8) npuBeneHbl yCpeaHeHHbIE 3Ha-
YeHHA YOENbHbIX TEIIONOTEPh Gpy; o, BT/ M’ (Yepe3 CTEHY Ha yuyacTKax BOIIH3M
MEXYITAKHOTO NepeKpbiTHA ABYX3TaxHoro 3C), KOTOpbie HCNOJIb3YIOTCA B
pacuerax no ¢popmynam (4), (5).

2.4. Ha rpadmkax 3HaueHWs TeEIUIONOTEPh ONPENENATCSA B 3aBUCHMOCTH OT
TONIUIMHBI MOKPLITUA H KIIMMAaTHYECKOI'O panOHa CTPOHUTENbhCTBA COOPYIXKEHHA,
B Ta0j1. 2 — TONbKO OT KJIIHMMaTHYECKOTO pPanoHa.

2.5. TomuuHa NOKppITHA A, M, H3MEPAETCA OT BHYTPEHHEH NMOBEPXHOCTH IIO-
TOJIK2 BEPXHErO 3TaXa J0 HapyXHOH NOBEpXHOCTH 0OGchIinKH (CM. uepT. I, 4).

2.6. KnuMaTHieCKHH paOH CTPOHTEJIbCTBA XapaKTEPHU3YETCA PacUeTHOH TEM-
nepaTypOH Hapy>KHOIo BO3ayxa fy ., °C (m. 1.5).

I'paduku Ha ueprT. 2, 3, 5 8 ¥ Ta611. 2 BHIOIHEHBI 1A 3HAYEHHIA tq ¢ OT MH-
Hyc 10 no munyc 50 uepes 5 °C.

Jiis 3Ha4eHHH I; ,, OTIMYHBIX OT NPHBEACHHDBIX B IpauKax, BEIHIHHb § H
(,;; MOXHO OIIpefeNATh HHTEPIIOJIA LHEH.

11
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2.7. 3HayeHHA MAaKCHMIbHBIX TeIUIONOTepb Ha rpadpukax (uepr. 3—8) U B
Tabn. 2 noaydeHsl [JIA CIENYIOLHNX YCPENHEHHBIX YCIOBHH H 11apaMeTPOB
a) yCpenHEeHHbIA K03(ddHUMEHT TEIUIOMPOBOAHOCTH I'PYHTa H OT PaXIaoL{HX
KoHCTpyKImit A = 1,75 Br/ (M - “C) ;
6) BenHuMHa COIIpOTHBJIBHHH TeIUTOBOCIIPHATHIO Y BHYTPEHHHX NOBEPXHOCTEMH
orpaxuenmit R, , M? - °CfBr:
CTeHa, nmoronok — 0,115;
NOJI K YYaCTKH OrpaXIeHUH, IPUMbIKalouMe K yriy, — 0,17,
B) BEJIMUMHA CONPOTHBJIEHHA TEIUIOOTOAYe Y HAPYKHOH IMOBEPXHOCTH MOKPbI-
THA

R,,; = 0,043 m? . °C/BrT;

r) BeicoTa 3Taxa H = 3,0 m;

[1) TeMIeparypa BO3lyXa B MOMeIUeHHX ¢; = 20 °C.

2.8. B 1ex cnyuasix, KOrga mifs NpOEKTHPYEMOIO COOPYXEHHUA YCIOBHA MO
OQHOMY HJIH HECKOJIBKHM IOKa3aTeIaAM OT/IHYAKTICA OT MPHUBEOEHHBIX B mI. 2.7,
K 3HaYeHHAM ¢, U O, , , HAHOEHHbIM N0 rpagHKam H T1abn. 2, npu Heobxomu-
MOCTH MOJYYHTb 6ojiee TOUHBIH pe3y/bTaT, ClledyeT BBOLHTD KOPPEKTHPYIOilHeE
MOIIPaBKH.

2.9. Ecnu o NaHHBIM H3BICK AHHI Koaq)qmlmem TEIUIOMPOBOAHOCTH MECTHBIX
IPYHTOB A,; He paBeH 1,75 Br/(m - °C), a B KOHCTPYKIIMH TOKPHITHA HMEIOTCHA
CJIOH (Tennouaonmmouﬂmn BO3[yllIHbIE€ MPOCJIONKH H T. n) KO3GPHIHEHTD!I
TEIUIONPOBOHOCTH KOTOPBIX oTimyatorca or 1,75 Br/ (M - °C), To Temwonotepu
Yepe3 OrpakacHHs cleayeT onpenensaTs no GopMyiaMm:

a) miiA rpadMKOB YepT. 2 H S

dx =4, j:k qgKg , B1/M?; (1)
6) nna rpadpukoB 4epT. 3, 6, 7
Om, k =CQm, ¢ —}—E{i— = Om, ¢K), Br/m; (2)
B) mwis 1abn. 2
9, = q,K3, B1/m?, (3)

roe 9y Om, k — 3HaYeHHA TEIUIONOTePb, COOTBETCTBYIO-
{He 3aJaHHBIM IA NPOEKTHPYEMOTO
COOPYXKEHHS YCIIOBHAM,
qe O o — 3HAUCHHA TEIUIONOTEPb, OMpenelisieMbie
no rpaduxkam uepr. 2, 3, 5S—-8 ¥ no
Ta0n. 2;
R=Rjp,+R 5.+ Ry = 0,158+0,57Th — TepMHUeCKOe COMPOTHBIICHHE IOKPbI-
THA TO/NUHHOH A, paCCUMTaHHOE MO YC-
nosuam 1. 2.7 a, 6, B;

13



R, =R, + Rex; + ZR; — NEHCTBHTENIbHOE TEPMHUECKOE COMNPO-

TUBJIEHUE MOKPbITHA

3gecy K; =6 j/)‘j — TEPMHYECKOE COMPOTHBJIEHHE /-TO CIIOA

Kp= R

ins

I'opHasa nopona,
I'PYHT

ba3zaner

[ paHuT

Iunabas

KBapuuT

[Heftc

Cnasern
'murncThift CriaHels,
[Mecdamm K
HaBecTHAK

N3B eCTHAK-DAKYLIETHH K

Tyd naBecTKoBBIH#
Men
' pyHT, % BNaXXHOCTH :
ITIHHHCTBI — 8
18
40
necugHbIt — 2
8
15
25
KBapueBbiif 1ecox
CYXOH

14

ext

0,158 +0,57h
+ R

INIOTHOCTD,
Y, Kr/m?

2900
2700
2700
2600
2700
2600
2400
2400
2300
1400
1300
1780

1400
1800
1850
1350
1400
1800
1850
1600

+ ER}-

OKpBITHA (0; — TOMMMHA CTIOA, M;

A i = K03¢GPHIHMEHT TeIUIONPOBOIHOCTH
o -

cnoda, Br/(m - C), npuHHMaeMpId IO

CHull I1-3-79** u 1a6n. 3);

— K02 PHIHEHT, YYHTHIBAIOIIMHA 1eHCTBH-
TEJIbHOE TEePMHUECKOe COINPOTHBJIEHHE
NIOKPBITHA ;

Ky = 0,57 A,,; — KO3 DHIMEHT, YUYHTHIBAIOIIMHA TEILIO-

NIPOBOOHOCTh MECTHOr0O IpyHTa, KOTO-
pas npuHMMaeTcs no 1adn. 3.

TaOGnuua 3

Koabduumenr | YnensHag KoadpdpuuueHT
TEIDIOIPOBO- | TEIUIOEMKOCTh | TeMIIepaTypo-

HOCTH, IC, kIIx/ (xkr-°C) | mpoBopHOCTH
A,Br/ (M°C) | a, M? [u
350 0,88 0,0048
2,70 | 0,92 0,0041
2.40 0,76 0,0044
4,29 | 0,80 | 0,0074
3,13 0,92 0,0045
197 | 084 0,0035
0,93 | 1,01 0,0013
1,73 0,84 0,0030
1,11 0,88 l 0,0019
0,64 0,92 0,0018
0,52 092 0,0014
0,68 i 0,92 ; 0,0014
1,54 1,76 0,0017
1,74 | 2,26 0,0015
0,56 0,80 0,0021
0.90 | 1,05 0,0024
1,88 1,55 0,0024
2,04 | 1,93 0,0022
0,46 | 0,84 0,0020




2.10. Ecnu BricoTa 3TaXKa H He pasHa 3,0 M, TO HeHCTBHTENbHBIC TEIUIONOTEPH
yepe3 CTEHb! OJIHO- M ABYXITXHBIX 3C, BEPXHHX H HIDKHHX IT)KeH MHOTO3Tax-

npix 3C cnemyer BRIYHCIIATD 1o popMyIie

Om #=Cm ¢t 9 mt, w (H —-3,0), Br/m. (4)

TemwnonoTepH Yepe3 CTEHBI CPEOHMX ITaXed MHOro3TaxHbiXx 3C mMoryr ObiTh
BBIYHCIIEHDI IO GopMyie

Qm’ H =qg' mt, WH’ BT/M' (5)

2.11. Beicoty 3taxa f1, M, clienyer onpenenaTs:

omHOo3TaXHOro 3C — No pasMepy MexXAy BHYTpPEHHHMH NOBepXHOCTAMH
MOTONKA M NoNa;

BepXHEro (HIKHero) staxeid MHorosraxxHoro 3C — no pa3mepy oT BHYTpeEH-
Hel MIOBEpXHOCTH NMOTONKa (11071a) O OCH MEXIY3TAXKHOTO NePEeK PhITHA;

CpelmHero 3Taxa MHOro3TaxHoro 3C — no pasMepy MeXmy OCAMH MeEXOy-
3TAKHBIX IIepEKPHITHH.

3Hauenus H u h, M, NpHHUMAIOTCA ¢ TOWHOCTHIO 10 0,1 M.

2.12. Ecnu TemmepaTypa BO3[yXa B NOMeIleHHH f; oTmHyaercs ot 20 °C, T0
TEIUIONOTEPH Yepe3 O pAKIACHUA ClleNlyeT ONpeaenaTs o dopMynam:

qx = 4, Ky, Br/M?; (6)
Qm,k = Qm,H Kt* BT/M’ (7)

— KO3 (PHUIMEHT, YUNTHIBAIOLMHA 1 EHCTBUTEIIBHYIO TeMIlepa-
20 —¢ TYpPY BO31IyXa B IIOMEILIEHHH ;
I — TemMnepaTtypa cpenpl, ¢ KOTOPOH IIPOHCXOIUT TEIUTIOOOMeH
yepes orpaxenue, C.
2.13. Tpu onpeneneHuy BelMuMHbI NonpaBkH K; K TeIDIONoTepam yepes MokK-
PBITHE M 110]1 MOTYT GbITh HCIIOJIB30OBAHBI 3HAYEHHA TEMNEPATYPhI Cpenbl (fo H If),

BRIYMCICHHbIC C YYETOM TEIDIOMHEPIMOHHBIX CBOHCTB NOKPBITHSA H NIPHBENECHHBIE
B Tabn. 4.

ti—~1t
rae K, =

Tabnuua 4

e tc,”'C,nnHBCnpu h, M tr,°C, mna 3C
der 0,5 15 | 2,0 2.5 3,0 OOHO- | MHOIO-
ITAXKHDBIX ITANHDBIX

Mimyc 10 _135| -100] 45| o5 | 30| 40| 100 13.0
20 240 -19.0| ~130| -80 | 5.0 | —4.0 65 | 9.0
" 30 3451 -285| -22.01-16.0 |-13.5 {-12.0 30 50
" 40 _455 | 38,0 | 31,0 |-24,0 |-22.5 |-21,0 | -0 1.0
" 50 _570| —4755 | 40,5 |~34.5 |-31.0 |-29.5 | —4.0 | 3.0
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Ins q, (¢ + f)» OTpenensAeMbix Mo rpapuKy 4epr. 2, HCNOJb3yeTCA BEIHYH-
Ha K, NMOKpBITHA, TaK KaK BJIMAHHE Ha pe3yJIbTaT pacyuera TeIUIONOTEpPh yepes
I10J1 HEBEJIMKO.

[IpuGmuxeHHble 3HaueHMs TEMIEpaTypbl cpelbl OJIS CTEH OJHO3TAXHBIX
H BEpXHEro 3TaXXa MHOTO3TaXKHBIX COOPYXEHHH ciiefiyeT omnpenenars no ¢op-

MyTie
tw = (t, — tfIH)+ tg, °C, (8)
0,5H

roe fIH)= Heh 1A OgHO3ITaXHBIX 3C;

J(H)= % — JUIA BEPXHHUX 3TaKEH MHOrosTaxHsix 3C;

371€Ch 1 — YMUCIIO ITA)KEH.
T'emnepaTypa cpefpl O11 CTEH CPeOHMX H HIDKHEro 3TaXeH NPHHHMAaeTCH
PaBHOH ¢ L7151 MHOT03TaXHBIX 3C.

2.14. PacuerHble TemnonoTepH uYepe3 HapyXHbIe OTrpaxAcHHA UIA KaXKHoro

3HaYEHMA [, U ¢ YYETOM yKa3aHHH M. 2.9-2.11 cnefyer BBMHCIAATL N0 GOpMYy-
JIAM.

a) nya 1 30Hb1 (cM. ueprt. 1, 4)

qd=quRKt’BT/M2; (9)
6) nns 2 u 3 308 (cM. uept. 1, 4)
B) 1jiA 4 30HbI (CM. uyepT. 4)
qd,f= Qg,fK)\Kt’ BT/Mz. (11)

3. TEIUIONOTEPH NMOMEWMEHHUN 3C

3.1. TemnonoTepd pacNONOXeHHLIX y Hapy>XHOH CTeHbl NOMELIeHHA OHO-
sTaxkHbIX 3C, BepxXHero WiM HyxHero 3Taxed MHorosTaxHbix 3C cnemyer onpe-

NEeIATL 10 popMyTie
Q — AQd + IQm,d: BT: (12)

rae A=la, M*;
37ech | — IUTHHA HapY>KHOW CTEHBI, B IIpefieyiaX NMOMEILICHHA, M,
a — pa3Mep NOMeILEHHA N0 HOPMAIH K HApY>KHOH CTeHe, M.
3HaueHHs BEMMYMH g4 H Q,, 4 BbIWHCIATCA no Qopmynam (9)—~(11),
a 1A YNpOLIEHHBIX PacueToB OINpedeNAlTCA No rpadpukam ueprt. 2, 3, 5—8
H 1abn. 2.
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3.2. TeroronoTepH PacnoNIOXEHHBIX Y HapyXXHOH CTEHBI NOMEIIECHHH CPeHHX
3TaXkeil MHOT'O3TaXXHbBIX COOPYXXEHHH ClIeyeT ONpeeNnATh o popmyre

Q= IQm,d’ Br. (13)

3.3. lIns ompepelieHHA TEIUIONOTepb CpPefHMX MNOMELUEeHHH OOHO- WIH OBYX-
3TaxHBIX 3C, He HMEIOLIMX B YMCIIe OrPAKACHUH HapyXHbIX CTeH, W3 dopmyrnbl
(12) cnepyeT MCKIIIOUMTb BTOpOE CllaraemMoe.

3.4. Iblowany M JNHHeHHpIC pa3Mepbl HAPYXHBIX OrPaXICHHH IIpH pacueTe
TeIUIONOTeph NOMellleHHH HOJIKHBI ONpedeNAThCA N0 CTPOHTEIBHLIM YepTexXaMm
clexyoiHM o6pa3om:

3HaueHHs | MIA HeyrJIOBLIX IIOMEIEHMH — MO0 pa3MepaM MeXIy OCAMH
BHYTPEHHUX CT€H, I YIJIOBLIX NOMEUIEHHH — 10 pa3MepaM OT BHYTpPEeHHHMX
MOBEPXHOCTEH HAPY>KHBIX CTEH 10 OCEH BHYTPEHHHX CTEH;

3HaYeHMA 4@ — IO pa3sMepaM OT BHYTPEHHHX INOBEPXHOCTEH Hapy>XHbIX CTeH
O OCeH BHYTPEHHHX CT€H WIH MEXIY OCAMH BHYTpeHHUX CTEH.

JIuHeHHbIE pasMephl Crieyer npmmman. ¢ TouHocTbI0 o 0,1 M, a rromwanu
HapY>XHBIX orpaxaeHui — mo 0,1 m?

3.5. Ina ypobcrBa nponanoncma BoruclieHnd mo dopmynam (12), (13)
NpH OlpedeeHHH TeIUIONOTEPh Ipymibl HoMelleHHH 3C pexoMeHmyercs
COCTAaBJIATH pacyeTHYIO Tabu. 5.

Tabnuua b

[ToMellesue
ts, °C Y A, M3 Ag.,Br |1 , BT , BT
HoMep |HaumeHo-| ' ’ 1d Om.d | ¢
BaHHe

HEEENEEEEEN
| |

I'padei 1, 2, 4, S 3aN0NHAIOTCA N0 OAHHBIM CTPOHTEJIBHOH 4acTH MPOEKTA,
rpada 3 — B COOTBETCTBHH C YKa3aHMAMH N. 1.4, rpada 6 — no pe3ynbraram
BbMNMCIIeHNA A, B rpadbl 7 1 8 3amichiBaeTCs pe3yibTaT NepeMHOXKEHNA BeJTHINH
COOTBETCTBEHHO H3 rpagp 6 M 4 Ha 3HauYeHHs pacyeTHbIX TEIUIONOTEpb 4epe3 Or-
paxKaeHus, a 8 rpady 9 — pe3yNnbTaT CJIOXKEHHS BEJTHUHH H3 rpad 7 # 8.

IIpu pacyere Temwonoreph cpepiux noMeiuehuit 3C rpada 8 He 3anoNHAETCA,
a 1A PacnoJIOXEHHbIX Yy HapY>KHO¥ CTEHbI TIOMELIEHHH CpeJHEero 31a)ka MHOro-
3TAKHBIX COOPYXKEHHH He HCTIONb3YIOTCA rpadbl 5S—7.
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4. TOOJOBOA PACXOI TEIUIOTHI

4.1. T'opoBoii pacxon Temtors! Ha oTomwtenne 3C MoxxeT GMTH ompenieneH no
dopmyiie
dea=31:7Q[a+ﬁ(1:6—h)]:rﬂ)l(: (14)
rae ¢ — TEIONoTepH COOpyXKeHHuA, KBr;
h — TOJILMHA NOKPHITHA, M;

a, § — IMIHUpPHYECKHE KO3 HIMEeHTsI, onpenenseMsie no rpaduixaM vepr. 9,
B 3aBHCHMOCTH OT KJIHMAaTHYECKOTIO paioHa £ .

0,50 Yepr. 9. N'paduxu 3aBucHMOCTH

ko3¢ drumentos auf or ¢, .

0100

043

A5 20 25 30 35 -40 45 t4,°C

Bervumna Qye, YUMTHIBAETCH NpH MpPOBENeHHMH TEXHHKO-3KOHOMHYECKOFO
aHaNM3a [0 ONpeNesIeHHI0 11e71eCO00pa3sHOCTH NMPHMEHEHHsA J1EKTPOOTOIDIEHHA,
Npy NpOeKTHPOBAaHMH CKJIAfOB TOIUIHBA [iA OTOIMTENILHOH KOTEIbHOH H Mp.

5. TIPUMEPbI PACYETOB

NMpumep 1. Paccumtats TemwionoTepd NOMELIEHHMH MByX3TaxHoro 3C,
bparmMeHTbl IUIRHOB BEPXHErO0 H HIDKHErO 3TaXeH KOTOPOTO MpHBENIEHb! Ha
yept. 10. PafioH cTpouTenscTBa — MHHCK, 3 o = — 25 (.
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Temneparypa BO3- BepxHuu 3cmam

AyXa BO BCeX IOMelle- R —
max t;= 20°C. Ton- *
IIMHA TIOKPBITHA /7 =
= 1,6 M. BbiCOTa Kax-
noro 3raxa H = 3,4 m.

IlanHbie O KO03dPH-
IIHeHTe  TEeIUIONpPOBOL-
HOCTH MECTHOIO I'pyHTa
OTCYTCTBYIOT  (NIpHHH-
M4dcM A coi 1,75 BT/

/(M- °C).

*
Pewenue: H

1. Sng rpadpHkam sz‘ 45 | 6.0
4€pT. >—o HAXOIMUM 1A '
td,e = =25 Il:“C H h= HumxHuu 3g70’)'!(
= 1,6 M: » .

g . = 34 B1/M?;

Om. g, upw = 38 B1/™m;
Om. ¢ unw = 20 Br/m;
9, r= 1,65 Br/m?;

e mt, w = 9,0 Br/m>.

13,5

2. Illo  ycnoByam

3. Ilo ¢popmyne (4): Yept. 10. ®parmenTs IIaHOB ITaXKEH
Om H upw = 38+5 (3,4 — 3) =40 B1/m™m;
Om H unw = 20+5 (3,4 - 3) = 22 B1/m.

4. PacueTHbI€ TEIUIONOTEPH Yepe3 OrpaXKAeHNA PaBHBDI:
g .= 34 B1/m?;

Qm, d, upw — 40 B1/™m;
Qm, d, unw — 22 B1/m;
qy = 165 Bt/m?.

5. CocraBiifieM pacueTHyio 120J1. 6 TEIUIONOTEph NOMELIEHHH.
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0t

‘S

i, il

[TloMellleHHE

— tj, °C I, M
HOMeEp I HaMMeHOB alHe

111,112 | CnyxebHax xom-

113
120, 123
121
122

124
131

207
208
209
215
216
217
218

HaTa
[IpHemHan
KopHupop
Mauibopo

CnyxebHass KOM-
HaTa

CexperHast 4acTb

KoMmHara HOexyp-
HOTO

JIA3
ArmmaparHas
Tenekc
3HI1
Kopunop
MacTepckan
9BM

20

20
20
20
20

20
20

20
20
20
20
20
20
20

6,0

6,0
1,5
4.5
6,0

3,0
4,5

6,0
6,0
6,0
4,5
1,5
4,5
7,5

6,0

6,0
7,3
6,0
6,0

4,5
4,5

13,0

6,0
6,0
4,5
7,5
3,0
6,0

BepXxXHMl 3Tax
36,0

36,0
11,2
27,0
36,0

13,5
20,2

HxHUA 3Tax

81,0
36,0
36,0
20,2
11,2
13,5
45,0

36-34 = 1224

1224

381
918

1224

459

688

81+1,65 = 137

59
59
33
18

22
74

6:40 = 240

(6+6) 40 = 480

3:40= 120
4,540 = 180

6:22 =132
132
(6+6) 22 =264

Fe
L

168

Tabnuupa 6

1224 + 240 = 1464

1704

381
918

1224

379
868

137+ 132 = 269

191
323
33
18
22
239



Mpumep 2. PaccuntaTh TEIUIONOTEPH MOMEIUEHHH omHo3TaxHOro 3C, dpar-
MeHT IUT1aHa KOTOPOIro COOTBETCTBYET IUTaHY BEpPXHero 3Taxa Ha uepr. 10.

PaiioH CTPOHTENbCTBA C fg » = —31 °~C. Temmeparypa Bo3oyXa #; B mOMelle-
HUAX
Homep nomMerueHus t;, ° C
111 23
121 21
120,122 20
112,113,123, 124 19
131 16

[ToxpbITHE COCTOHT U3 CIICQYIOUIHX CIIOEB :
o6chKa [ MECTHBIN I'PDYHT — CYITIMHOK A; = 1,45 Bt/(M-°C)] — 0,6 m;
npeHupylowHit coii [ mecok A, = 0,90 Br/(M-°C)] — 0,3 m;
3AIMMTHBIN CJIOM, CTADKKA, MOMYKIIOHKa [ 6eToH A3 = 1,86 Bt/(M-°C)] —
— 0,2 M;
IUTHTa TOK PhITHA [ Xenme306eToH A4 = 2,04 Br/(M-°C) ]} — 0,4 m.

OO61asa TomuMHa DOKpeITHA # = 1,5 M. Beicora 3taxa H = 3,0 m.

Pewenue:

1. Tlo rpacpmcam uepr. 2,3 pa £, , = —31 °Cuh= 1,5 M HaxomuM:
dg, (c+ ) = 43,5 B/ (M*-°C);

Qm,g, 1s — 53 BT/ (M'°C).

2. Bormcnsiem ko3dpunuento Kg u Ky

0,158 +0,57 - 1,5
Kp= —————— = 0 O =084

0, 0,3 0,2 0,4
0,115+0,O43+—-—6-—+ + —

1,45 090 1,86 2,04

Ky = 0,57-1,45 = 0,83.

3. I1o Tabn. 4 uHTepnONANUMEH ONpenenaemM:
t,=—-229°C; ty= 2,7°C.
4. Ilo popmyne (8) BhIUHMCIIAEM:

0,53 o
ty = (—22,9-2,7) +2,7 = -58 C.
3+1,5
t; —t
5. Beruncnaem 3Hauenus K, = 07 (tabn. 7):
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Tabnuua 7

Koadduument Ky npu ¢4, ° C

Bua orpaxneHus

Noxpurmhe 1,07 1,02 1,0 0,98 0,91
CreHa 1,12 1,04 1,0 0,96 0,84

6. Mo popmynam (9)—(11) BpmuMCHAEM 3HaYeHHA PaCYETHLIX TEIUIONOTEDb
yepe3 orpaxueHusa (Tabm. 8):

Tabnuuya 8

PacueTHble TeIMONOTEPH MOKPHITHA q 4 (c+ f) , Br/mM?, u
CTeHI Qm d, ls,BT/M pH 'ir

23
[TokpbiTHE b 39,1 37,3 36,5 35,8 33,25
CreHa ‘ 49.3 45,7 42,2 36,95

7. CocTaBsigeM pacueTHyio Tabjr. 9 TemnonoTeps NOMELUEHHH.

Ilpumep 3. Onpenenurs angd TIO TemonoTepu OAHOITAXHOTO 3C pazmepom
B naHe 36x48 M, pacnonoxexHoro B Mockee (f; , = —26 °C).

Boicora 3taxxa H = 3,0 M, TOJILIKHA MOKPHI TUA h=12m.

Pewenue:

1. [To rpadpukam uepr. 2, 3 HAXOAHM:

— 2,
qg,{c+ﬁ_SOBT/M 3
leg' 1s = 49 BT/M.

2. Tennonorepn 3C paBHBbI:

Q=36-48.50+2(36 +48)49 = 94 630 Br.
Mpamep 4. OnpenemmTs rogoBoi pacxon TewroTsl Wi 3C no mpumepy 3.

Pewenue:
1. [To rpaduxaM uepr. 9 HaxomuM KOIPPHIHEHTBI A U B UIA tg o = —26 °C:

a = 0,48, = 1,06.

2. Ilo dopmyne (17) BbMHCIHAEM:
Qyea = 31,7 - 94,63( 0,48 — 0,106(1,6 — 1,2)] = 1312,7 T Ix.
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Tadbnunao

¢C

[lomMelieHHne
t;, °C [ M a, M A, m? Aqy, Bt IQm d, BT 0, Br
HoMep HaHMEHOBaHHe
111 OnepauuoHHas 23 6,0 6,0 36,0 36-39,1=1408 6-49,3=296 1704
MednyHKTa
112 AnmapatHaa YC 19 6,0 6,0 36,0 36-35,8=1289 6:42,2=253 1542
113 JBM 19 6,0 6,0 36,0 36-35,8=1289 (6+6)42,2=506 1795
120 Kopunop men- 20 1,5 7,5 11,2 11,2-36,5=409 — 409
NyYHKTa
121 [TamaTa MeaMyHKTa 21 4.5 6,0 27,0 27:37,3=1007 - 1007
122 CnyxebHoe mnome- 20 6,0 6,0 36,0 36-36,5=1314 — 1314
IUEeHHE
123 Kopupop ¥YC 19 1,5 1,5 11,2 11,2-°35,8=401 - 401
124 PeryympoBoyHas 19 3,0 4.5 13,5 13,5°-35,8=483 3:42,2=127 610
131 TexXHoNorHuecKoe 16 4.5 4.5 20,2 20,2°33,25=672 45.36,5=164 836
MoMeilleHHe



[TIPHITIOKEHHUE

Cnpagoynoe

OCHOBHHIE BYKBEHHBE ObO3HAYEHHWA

1. BETHYHHDI

q — yOesibHBIe TEIUIONOTEPH WIH IUIOTHOCTh TEMIOBOrO MOTOKA Yepe3 1 M3
Br/m* -
(/i — TEIUIONOTEPH WIH TEIUIOBOH NMOTOK Yepe3 1 M CTeHBI B rpaHMIaX 3TaXa,
Br/m;
() — TEIUIONOTEPH NOMEILUEHHA, COOPYXKEeHHs, BT;
! — TeMneparypa Bo3ayxa,  C;
h — TOMIMHA IOKPBITHA, M;
H — BhicoTa 3TaXa, M;
A — IWIOLIaAb OTrPAXIECHUA, M ;
a, [ — pa3aMepbl IOMELLIEHHUA, M;
A — K03 dHIMEHT TemwtonpoBogHocTH, Bt/ (M:° C) ;
R — TepMuyeckoe conportusnesue, m> -° C/Br:

2. HHIEKChbI

€ — Hapy>XHBIH;
| — BHYTPEHHMH
d — pacyeTHbIN,;
£ — BeJMuMHa, onlpeensaeman 1o rpapukam ueprt. 2, 3, 5—8 u ratu. 2;
K — BelWuMHa, NpHBeNeHHaA K YCJIOBMAM TIPOEKTHPYEMOTO COOPYIKEHHA,
¢ — NOKPHITHE;
[ —non;
W — CTEHa;
ls — ODHO3TAXHOE COOPYXKEHHE,
Upw — BEPXHHH 3TaX JABYX3TaXXKHOTO COOPYKECHHA;
unw — TO >Xe HHKHHHU
mt — yCpeIHEHHDIH;
ins — BHYTPEHHASA NMOBEPXHOCTh OT PAKICHAA]
ext — TO e Hapy>KHafd;
SOl — IPYHT;
j — HOMEDP CJI0 MHOTOCJIOHHOTO MOKPBITHA
yea — roJOBOM.
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KIIACCHOUKATOP CTPOUTEJIbBHLIX HOPM H NMMPABHIJI

Hactormuin KnaccudHKaTOp yCTaHaBNMHBAET pa3desieHHe CTPOHTENbHBLIX HOPM H npa-
BMJI Ha § 4aCTeH, KaXKaadA H3 KOTOPbIX OeJIMTCH HA I'PYNNbI.

Knaccudunkarop mnmpedHa3zHaueH MR YCTAHOBJIEHHA cocTaBa M oOo3naveHHs (umdpa)
CTPOUTENbHbIX HOPM H ITPABHIIL.

lindp mormxem cocroam M3 6yks ,,CHHII’, HOmepa uacTn (ogna umdpa), HOMeEpa
rpynmbl (oBe uMdpbl) H HOMepa AoKymeHTa (aBe undpsl), OTAETIEHHKBIX OOHH OT APYTOro
TOYKAMH; OBE nocnenHue unudpbl, npHcoeOHHAEMbIE Yepeld THpe, 0603HaualoT aBe rocnesn-
HHe HHpbl TORA YTBEPXIEHHMA DoKyMeHTa. Hanpumep, ,,CHHII 2.03.05-82"".

Homepa noxyMeHTaM NpHUCBAMBAKTCA B NMOPANKe PErHCTPAIMH CKBO3HbIE B Npenenax

KaXIO0H rpyriisl HJIH B COOTBETCTBMHM ¢ pa3paboTaHHMbIM NnepeyHeM OOKYMEHTOB IaHHOH
I'pynmbl.

1. Oprann3auns, ynmpaBneHHe, 3KOHOMH KA

I'pynnbr

01 CHcTremMa HOPMAaTHBHBIX JOKYMEHTOB B CTPOHTEJILCTBE

02 OpraHM3aumnA, MEeTOLONOIrKA H IKOHOMHKAE NPOEKTHPOBSHHA H HHDKECHEPHBIX H3bICKAHHHA
03 OpraHM3aiMsa CTPOHTENLCTBA. YIIPaB/ieHHE CTPOMUTEIbCTBOM

04 Hopmbl NpOOOMKHUTEIBHOCTH NMPOSKTHPOBAHHA H CTPOHTEIILCTBA

05 9 KOHOMHKA CTPOHTEIbCTBA

06 JlonoxeHHs 00 OpraHM3alHAX H AOJKHOCTHBIX JIMLAX

2. HopMbl NpoeKTHPOBAHHA

I'pynnot

01 O6upie HOpMBI MPOEKTHPOBAHHA

02 OcHOBaHMA H QYHIAMEHTDI

03 CrpouTenbHble KOHCTP YKIHH

04 HiipkeHepHoe o6opyioBaHHe 308HHH M COOPYKEHMH. BHellIHMEe CeTH

05 CoopyxeHHA TPAHCIOPTA

06 T'mpoporexHHuecKHEe H JIHEpreTHYeCKHe COOPYXEeHHA, MENHOPDATHBHbIE CHCTEMbl H
COOP yKEeHHA

07 IInaHMpoOBKAE H 3aCTPONKE HACEJIEHHbIX NYHKTOB

08 Kunbie n obiecTBeHHbIE 30AHHUA

09 [lpompitieHHble NPEANMPHATHA, MPOH3BOACTBEHHbIE 3XAHUA H COOPYXKEHHA, BCIIOMO-
rarejsbHble 30aHHA. IHBeHTapHbIE 30aHNA

10 CemmpcKOXO03ANCTBEHHDIE NPEANPHATHH, 30AHNUA H COOPYXECHHA
11 Cxnagm

12 Hopmbi oTBOAS 3€METIb

3. Oprann3auus, npou3BOACTBO H NpMeMKka paGoT

I'pynner

01 OO6wmme npaBHIIA CTPOHTEIIBHOI'O NPOH3IBOOCTBA

02 OcHoBaHuA H QyHAAMEHTDI

03 CrpourtermbHble KOHCTP Y KUKH

04 3ammMTHBIE, HIONALMOHRHBIE H OTAENOUHbIE NOKPBITHA

05 HMuxeHepHoe M TeXHONoOrudeckoe obopyopaHHe H ceTH

06 CoopyxeHHA TpaHCNOPTA

07 I'mppoTexHHMUeCKHMEe H 3IHEPreTHUECKHE COOPYKEHMA, MEJIMOPATHBHBIC CHCTEMbI M
COOP YXKeHHs

08 MexsHM3auHA CTPOHTENLHOrO NPOH3BOACTRA

09 IIpoH3BOACTBO CTPOHTEBHbIX KOHCTPYKIMHA, H3[IeJIMI H MaTEPHAIIOB

4. CMmernbie HOPMBI

Coctas H 0003HaueHMEe CMETHBIX HOPM H INpPaBH YCTAHOBJIEHB! NMOCTEHOBJ/ICHHEM
Foccrpoa CCCP or 18 uiona 1982 r. N° 162.

5. HopMbi 3aTpaT MaTepHANbHBIX H TPYAOBBIX PECYPCOB

I'pynnot

01 Hopmml pacxopga MaTepHanioB

02 Hopmbl noTpeSHOCTH B CTPOHTEJIBHOM HHBEHTAPE, HHCTPYMEHTE H MEX AHM3IMAaX
03 HopmupoBaHMe M OILNATa NPOEKTHO-U3BICKATEJIBCKHMX padoT

04 HopmMMpoBaHMe M OIUIATA TPYOAA B CTPOHTEILCTBE



