b3 2—89/163

10 xon.

FTOCYAODAPCTBEHHBA CTAHIAOAPT
COIO3A CCP

COCY/Jlbl U AIIINAPATDI

HOPMbI H METOZ1bl PACHYETA HA NNPOYHOCTD
YKPEIIJIEHHA OTBEPCTHH

FOCT 24755—89
(CT CIOB 1639—88)

H3panue obHRHANLHOE

TOCYDAPCTBEHHDIA KOMUTET CCCP INO CTAHIAPTAM
MockBa



http://paritet.stroyinf.ru/programma_pereseleniya.html
http://paritet.stroyinf.ru/programma_pereseleniya.html

YIK 66023—47.001.24:006.354 Fpynna T02
FrOCYJNZAPCTBEHHDBN CTAHIOIAPT COW3A CCP

COCY1bl H AININAPATDI rocT

HopMit M MeTORH pacydeTa Ha NPOYHOCTH 24755—89
YKpenJAeHHs OTBEPCTHI

Vessels and apparatus. Norms and methods of (CT C3B 1639—88)
strength calculation for openings reinlorcement

CKCTY 3603

B R e

Jara Beepneuus 01.01,96
Heco6aoaende cTanpapra npecieayercd no 3akoHy

Hacrosiuui cramjapr ycTaHaBJUBaeT HOPDMBI H METOAH pacuera
Ha IPOYHOCTH VKPEIJieHHsi OTBeDpCTHH B o0euallkaX, IepexolaxX H BhI-
MYKJABIX JHHINAX COCYAOB M amiaparoB, NPUMEHSAEMBbIX B XHM HYEeCKOH
HedbTenepepadaThiBaloOmler U CMEKHBIX OTPacC/fAX IPOMBIUINIEHHOCTH,
padoTaloMWHX NoA AeHCTBHEM BHYTDEHHEro HJH HApPYKHOTO AAaBJEeHHA.

HopMel # Meroawml pacuera NDPHMEHHMB HOJIS ONpelejqeHHS pa3Me-
pOB VKPeIJAKIIHX 3JEeMEHTOB, a TakXe HONyCKaeMhX JaBJeHHH IH-
JHHIAPDHUYECKHX H KOHHYECKHX 0OeuvaekK, BHIYVKJIHX U KOHHYECKHX JHUILY
¢ KpYrikiMy u OBAJIbHBIMH OTBEPCTHSIMH npH cobaioxenHd «IlpaBua
ycTpoiictBa H 6€30MacHOH 3KCIyaTalldH COCYAOB, paboTalolMX IOX
AaBJeHreM», yTBepxKIAeHHEIX ['ocroprexnaazopom CCCP, u npu ycio-
BHH, YTO OTKJIOHEHHsI OT TeOMeTPHUYeCKOH (OPMEI H HETOYHOCTH H3-
rOTOBJIGHUS] PAacCCYHUTRIBAEMEIX 2JEeMEHTOB COCYNOB H amnmaparoB He
NMPpEeBHIIIAIOT JAOINYCKOB, YCTaHOBJEHHBIX HODMATHBHO-TEXHHYECKOH I10-
KYMeHTalHeH.

OCHOBHBle TePMHUHN H HX NOSICHEHHSA IIDHBEJEHH B NPHJIOKEHHH.

1. YCJAOBHSA NPUMEHEHUSA

1.1. Cranxapr nedACTBHTeNeH NPH YCJIOBHH BHOGOpa TOJIIHH CTe-
HOK oOedaex, nepexonoB u auummy B coorBercTBHH ¢ I'OCT 14249.

IIpuBeneHHble HHXKe MeTOABl pacueTa HPHMEHHMBI [Js OMpejee-
HHSl pPa3MepoB YKPeNnasiloUIMX 3JIeMEeHTOB, a TaKXke IOIMYyCcKaeMblX 14B-
JICHUH UHJHHIDHYECKHX H KOHHYeCKHX obeudaeK, BBINYKJBIX H KOHH-
YeCKHUX OHHUL ¢ KPYLJIBIMH H OBAJIbHBIMH OTBEPCTHSIMA.

PacyeTHble CXeMbl IPUBEASHEl B NPHIOKEH HH.

Hspanne odpuuxHaabHoe [lepeneuatka BoOCHpeIneHa
© HsnarteancTBO cranzaptos, 1989
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1.2. Ilpenesn NpHMEHEHHS pacyeTHHX (QOPMYJ H HOMOTPaMM oOr-
PaHHYHUBAIOTCH YCJIOBHSIMH, NPHBEeNEeHHBIMH B TabJa, 1.

Tabaunma 1

YCHOBRA NpHMEeHERAS DOpMYR AN DacyeTa YKPEIeHHA OTBepCTRN

;
HauMenoBaHue B KOHHUECKHX | '
napaMerpos B OUJAHHApPHUYEC- ofevafikax, B SJAHATHUEC- | B cdepruecKkux
KHX obeyaftlkax nepexonax HAH KMX AHHIAX L 1 TopocdepHue-
JHHIAX CKHX AHHUIAX
OTHOWeHHE I dp"""2 Ce 1.0 dp""‘2 Co <1.0 dp"‘2 Ce 0.6 dp—2 Cs 0.6
HaMeTPOB & — — < ————
n p D ’ DK ’ D ) D »
OTHOWeHHE S—C §—C 0,1 §—C §=e(
e éoll " K. e ) B 4011 (0:1

TOJIIHHEK CTEH-
kH o©o8cuafiku
MU JHHIIA K

AHAMETDY |

D Dy CO D D

1.3. Ilpy 3HauyeHHSIX OTHOUIEHHH, NPEBHIIAIOUUX Npenenn, ycra-
HOBJIeHHBle B TabJ, 1, peKoOMeHAYeTCs HCNONb30BAThH CHelHaJLHHE
MEeTOAbl pacyera Ha NPOYHOCTh YKpenAeHHH OTBepCTHH, HEe OXBATHI-
BaeMble HACTOSAUIEM CT@HAAPTOM.

1.4. Ilpy ycraHOBKe HAKJ/JIOHHBIX IITYLUEPOB ¢ KPYTOBHIM Holeped-
HBIM Ce€YeHHeM HacCTOALIMA MeTOH NMPHMEHHM, €caAH yroa y (depr. 96)
He NpeBHlIaer 45°, a OTHOIIeHHe OCeH OBAJILHOI'O OTBepPCTHA di U da
(uepT. 9a) ynOBIETBOPSET YCJAOBHIO

51.41_;_2_]{_"‘)?(5_2_
da d

(1)

JTH OTpaHHYeHHsT He PACHPOCTPAHAIOTCA HA TAHreHIHaJbHble HITY-
mepa (uepT. 9 B), HAa HAKJOHHBIE MITyHEpa, OCh KOTOPBHIX JIEKHT B
IJOCKOCTH HoNepeuHoro ceueHus obeuariku (dept. 9r). Hag cmellen-
HbIX (HeleHTpaJibHBIX) WITYHEPOB HA JNJIUNTHUECKUX IHHIIAX YIOJ ¥y
(uept. 11) He moaxeH npesnimaTh 60°.

1.5. Paccrosanue or Kpag mryuepa A0 Kpas BHeHIHeli NMOBEPXHOCTH
chepHuyecKoro HeOTOOPTOBAHHOrO M TOpOChepHuecKOro AHHINA, H3Me-
psAeMoe Mo NpoekuHH oOpasyiolled Ha IJOCKOCTH OCHOBAHHA AHHINA,
JOJI2KHO OBITH HE MeHee

max {0,10 (D+2s); 0,09 D--s}.
Manple orBepcTHSl, IHaMETp KOTODHIX YAOBJETBOPAET YCJIOBHIO
dy<max {(s—c); 02V D,(s~c) }, (2)

AONYCKAaeTcss pasMelllaTh B KPAGBOM 30He BHINYKJABX NHHIL 6e3 che-
NHAJNBHBIX DACUETHBIX HJH 3KCIIepPUMEHTAaJbHBIX 0O0CHOBAHHUIL.
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[Ipn pasMellleHHH OTBEDCTHH B KDaeBOH 30He IHJHHADHYECKHX H
KOHHUecKHXx of0euaek HeoOXOAHM yueT OrpaHHYeHHH, YKa3aHHHX B
n 254

B kpaeBo# 30He 3JJHNTHYECKHX H MOJYC(HEepHUECKHX AHHIL JOTYyC-
KaeTcss pasvellleHHe OTBePCTHH 0e3 OrpaHHUYCHHH

2. OCHOBHDbLIE ¢OPMY/JIbl PACUETA

2.1. PacueTHHe JHaMeTDH

2.1.1. PacueTrHnle AuaMeTphl Y KpelsIeMBIX SJEMEHTOB ONperes-
IOT O QOpMyJiaM:

1) anas uuauaprYeckoli obevyankH

Dp"D; (3)
2) Ans KOHHYeCKOH obeuaiikH, nepexoja HJAH JHHLIA
D
D oe=——"%K . 4
p= (4)

3) IJfA SAJHINTHYECKHX AHHIL
D2 (D2—4 H2)
D ,=— ‘/1-—-—-4 —2 . x? 5
b 2H D+ ’ (%}

4) B cayuae 3JJHNTHYECKHX AHHIN npH H=0,25 D

D,=2D |/ 1—3 (-g-)’; (6)

5) nag chepHUECKHX ANHHIIL, a Takxe TopochepHYECKHX RHHI] BHe
30HH OTOOPTOBKH

D,=2R, (7)

rone R— nns topochepuueckux nHuul onpepensator no ['OCT 14249,

2.1.2. PacyerHulli AuaMerp OTBEPCTHA B CTeHKe oOeuaiKkH, nepe-
X0la WY JHHINA NPH HAJHYHY LUTylUepa C KPYIJBIM NONEpeYHHIM ce-
YeHHeM, oChb KOTOPOro COBNALaeT ¢ HOPMAaJbI0 K NOBEPXHOCTH B LEHT-
pe oTBepcTHsi (4epT. 4, 6a, 66, 116) Han KpyroBoro orBepctusa Oe3
lITYHepa onpeaeasor no ¢gopmyJie

d,—d+-2c,. (8)

PacyeTHHli AMaMeTp OTBEPCTHS H LITyliepa, OCb KOTOPOTO JIEXKHT
B MJIOCKOCTH IONEPEUHOro CeueHHsi LUHUJHHAPHUYECKOH HJAH KOHHYECKON
obeuaiiky (uept. 98 u 9r), onpenensior no dopmyJe

d,=max {d; 0,0 {}+2c,. (9)
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PacuerHbli pHaMerp OTBEPCTHA [AJS CMEUIEHHOI'0 MITyLiepa Ha
JJUNTHYeCKOM AHHuUle (uepT. 11a) ompenensior no ¢opmyJe

dy=—2F2% (10)
2%\~
V(&)

[Ipy HanHUHKH HAKJOHHOI'O LUTYyllepa C KPYIJVILIM MONEpeYHHIM ce-
yeHHeM, Koraa 60Jblias 0Cbh OBAJbHOI'O OTBEPCTHS COCTABJSET YIrGJd

¢ obpasylouleii o6eyaikun (uepT. 9a), pacueTHHI#i AHAMETP OTBEPCTHA
onpeneasiior no dpopmyne

d,=(d+2c5)(14-tg°y-cos?m). (11)

His UHJAMHADHYECKHX H KOHHYeCKHX obfeuaex B cJuaydae, KOrja OcCh
iwryuepa (uept. 96) JeXHT B IMJOCKOCTH NPOAOJBHOIO cedyeHHs oOe-
qaky (0w=0) H AJa9 BceX OTBePCTHH B cPepHIeCKHX H TopocdepH-
YeCKHX AHUIIAX pACUETHBIA AHaMeTp ONpenelsioT no gopmyJe

d = Fr2t (12)

d COS? y

PacueTHBIi JHaMeTp OBAaJbHOTO OTBEPCTHA HAJS TepHNEeHAHKYJISD-

HO PAaCHOJIOXKEHHOTO LITYIepa K IMOBEPXHOCTH obeyallKH onperensior
no dbopMmyJae

— o 1 (di12 ¢5) (dy1-dy+4 c5) o
d,=(d,42 c,) [sin®o s et2e) cos®w],  (13)

Hns BRINYKJABIX AHAO] 0 =0,

Pacuernwifi nuaMerp oTrBepcTHS AJdsg IUTyHepa C KPYTJIBIM IO-
MepeuHHM Ce4eHHeM, OChb KOTOPOTO COBHaZaer ¢ HOPMaJdbld K IIO-
BepXHOCTH o0euaiKU B LEHTPE OTBEPCTHs, NPH HAJHUHH OTGOPTOBKH
HJIH TOpoOOpa3HOH BCTAaBKH, ONPEAEAIOT N0 PopMyJe

d,=d--1,5 (r—s,)+2 c,. (14)

22. KoapdpuuuneHr NPOYHOCTH CBaAapPHBIX COelHHe-
HHA

Ecan oce cBapHoro mBa O6eualiky (QHHILA) yaaJieHa OT HapyX-
HOH NOBEPXHOCTH LUTYLEepa Ha paccrosinve 0ojiee 4eM TPH TOJILHKHK
yKpelaseMoro 3JeMeHrta (3 s, uepT. 66), 70 Ko3DPHIHEHT NMPOUYHOCTH
9TOr0 CBAPHOrO COENHHEHHS NPHU pacyeTe YKPeEnJeHHs OTBEpPCTHH CJe-
Ayer NMpHUHHMATh @=1. B HCK/IIOUHTENBHBIX CaydYafX, KOrja CBapHO#
HIOB IlepECeKaeT OTBEPCTHE HJAH YZaJdeH OT HapYXHOH HOBEePXHOCTH
IITyuepa Ha pacCTOsiHUe MeHee 3 S, NPUHUMAKT @< 1 B 3aBUCHMOCTH
OT BHJa H KayecTBa CBAPHOTrO IIBA.

Ecan naockoers, npoxoasimag yepe3 NMPOAOJBHNA LIOB BaJbIOBAaH-

HOTO ILITYIlepa H OCb STOro luryuepa, obpasyer yroa ¢ He MeHee 60°
C MJOCKOCTBK) INPOAOJIBHOIO OCEBOTO CeUeHHS UUJIHHADPHUECKOW HJH



NOCT 2475589 C. &

KOHHUeCKOH obOeualixu (uepr. 12), to npuHumalor ¢;=1. B ocra/bHHX
cayuagx ¢;1<<1] B 3aBHCHMOCTH OT BHJAa H KauecTBa CBAapHOro HIBa.

23. PacyeTHHe TOJUIHHH CTEHOK

2.3.1. PacueTHBe TOJILHHB CTEHOK YKpEIJseMBbIX 3JIEMEHTOB Olpe-
neasior B coorsercrsuu ¢ I'OCT 14249, as 3aannTudecKHX OHUII,
paboTaloiuX noj BHYTPEHHHUM AAaBJieHHEM, PACUETHYIO TOJINHHY CTEH-

KH Sp ONpenessior no gopmyJe

p Dy
§p=————, 15
P 4¢la]—p (19)

rane Ko3@HUHEHT ¢ onpeaeasior no m. 2.2.
2.3.2. PacueTHyI0 TOJIIIHHY CTEHKH IUTylepa, Harpy>KeHHOro Kak

BHYTPEHHHM, TaK H HAapyXHHIM JaBJieHUeM, onpeaensior no dopmyie
p (d4+2¢;) (16)
2 [a]y- p1—p ,
rae kKo3$dHUHEHT @) onperensior no m. 2.2,
Hast oBaJbHOro Hityuepa B 3toit hopmyine d=d;.
24. PacyeTHble JJHHB LITYyLEepOB

PacueTHble ANiHHB BHEIUHEH H BHYTPEHHEH yacTeHd KpYyrJjaoro uiry-
lepa, y4acTBYWIHe B YKPEIlJIeHHMH OTBEePCTHH H yuHTbIBaeMble IIPH
pacueTe (4epT. 4), oNpenesIOT 10 popMyaaM:

L y=min {6; 1,25 V (d+26,)(s,—c,)) (17)

Lp=min { L; 05 V (@+2¢)(s5—c,—c) | (18)

Ias oBaabHoro mryuepa (dept. 10) B atux ¢opmynax d=ds.
B cnyvae npoxonsiero imryunepa (4epr. 5) §3=S;.

2.5. PacuerHag mHpHHA

2.5.1. lllupuny 30HH yKpenJeHus B obeualikax, nmepexojgax H IHH-
[ax onpeneasior no gpopmyae

L0=V D, (s—c) -. (19)

2.5.2. PacueTHyl0 WIHDHHY 30HH VYKpeIlJIeHHSI B CTeHKe ofeuaiikw,
nepexoja HJM AHHIIA B OKPECTHOCTH LUTYUEpa IpH HAJHYHH TOPO-
o0pasHo#i BCTaBKH HJIH BBAapHOro KoJamua (uepT. 8) ompeneasior mo

dopmyse

l,=min {I; L,). (20)

B cayuae or6opTtoBKH (uepT. 7), @ Takxe IMPH OTCYTCTBHHU TOPO-
o0pa3HON BCTABKH HJAH BBAPHOrO KOJbllA

l,=L, (21)
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2.5.3. PacueTHyl0 IIHPUHY HAKJAIHOIO KOJbIA ONpENeJNsAIOT MO
dbopmyae

lyy=min {L; V' D, (s+s—0)}. 22)

2.50.4. lng oTBepCTHH, yAaJIeHHBIX OT JPYIrHX KOHCTPYKTHUBHHX
9/1eMeHTOB Ha paccrosiide Lx<<Lo (uept. 6), pacueTHyi0 WHDPHHY Ip,
{op OMpEneJIAIOT caeayIoIHM 06pa3oMm:

0Jig 30HB COCAHHeHHA O00eUYalKHU ¢ KOJABLUCM XKEeCTKOCTH, NJIOCKHM
AnruIeM, TpyOHO# pemwieTkoM (uepTt. 6a) — no dopmynam (20) uanm
(21) n (22);

AJis 30HBI COeNMHEeHHsI KOHHUecKoW ofeuailKu ¢ Apyron obedankon
4 obeuafikl ¢ KOHHYECKHM HJIH BHINYKJIBIM JAHHLIeM (4epT. 66), a
TaKxe ¢ ¢JaHUEM HJAH CeIJOBOH ONOPOH cocyAa Io PopMyaaM:

lo=L, Ly,=min {[5; L}. (23)

2.6. OTHOLIeHHA NONMYCKAaeMBIX HalpsXKEHHH:

1) nas sBHemHeld 4YacTH wiTyuepa xi=min{ 1,0; [[Z]]']:

2) AJA HaKJAaAHOIO KOJIblI4d 12=mln{ 1’0: [T:%AJ;

3) AN BHYTPEHHEHN YacTH LUTyLepa x3=min{ 1,0: [[:}3]

2.7. PacuerHnit suametp onpenensior mo dopmyae

d,,=0,4V D, (s—0). (24)

3. OOHHOUYHBIE OTBEPCTHSA B COCYJAAX U AMMAPATAX

OTBepcTHe CUHTAEeTCA OLHHOYHHM, ecqH OJaHXKaflulee K HeMy OT-
BepCTHe He OKasblBaeT Ha Hero BJIHSHHA, YTO HMeET MeCTO, KOria
PAaCCTOsIHHe MeXKIy HAapyXHBIMH TIOBEPXHOCTSIMH COOTBETCTBYIOUIHX
mTyuepoB (4ept. 13) yaoBaAeTBOPSieT YCJOBHIO

6>V D’ (s—c) + V D, (s—c). (25)
3.1. PacueTHH#A aHaMerTp OAMHOYHOTO OTBePp-

CTHA, He TpebOyoIllero YKpenJeHHS

PacueTHH# AHaMeTp OJHHOYHOTO OTBEpPCTHA, He TPebVIOLIEro Jo-
NOJMHHTEJbHOTO YKpeNJieHHs, NPH HaJHYHH H3OBITOYHOH TOJIUIHHEI
CTeHKHU CcOCyJa BHUHCJASETCA IO opmyae

dy=2 ('; ~08) V' D, (s—o) . (26)
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Eciag pacyeTHHH IudaMeTp OJHHOYHOIO OTBEPCTHA YAOBJETBOpPSET
yCJIOBHIO

dp"“gd{)) (27)

TO HaJbHEHIINX DPACYETOB VKpeEIIeHHs OTBepCTHH He Tpebyercs.
B cayuae HeBhmONHeHHS YCaOBHA (27) pacueT YKpelUIEeHHs IIPO-
soasAT no nn. 3.2 u 3.3 uau 3.4.

32. YcaoBue YyKpenJeHHsA ONHHOYHKEX OTBepCTHH

3.2.1. B cnayuae yKpenJjeHHs OTBEPCTHS YTOJIIEHHEM CTEHKH CO-
Cyda Uy LITyuepa JuO0 HaKJaAHHM KOJBLOM, JHOGO TOpOOOpa3HOW
BCTaBKOH MaAM OTOOPTOBKOM JOJXHO BHNOJHATHCA YCJIAOBHE

ll P (Sl —3§ p—c.s') xl‘l—lﬂ P S2 1'2_|—l3 p (33—-03-—03 1) 7'3_}" lp (S_Sp“""c) >
>0,0 (d,—d,,) Sp. (28)

PekoMeHayeMbIM BapHAHTOM VKpelJIeHHS SBJASACTCH YKpe€OJeHHe
6e3 HCHOJIb30BAHHA HAaKJaAHOTO KoJabila. B srom cayuae pacuer yk-
penjieHHdg NPOBOAAT C IOMOUIBI YCJOBHS YyKpenJjeHusa (28), B KOTO-
paM npuHUMaerca S;=0. IIpu 3ToM AJAHHA BHeLIHeH YacTH LITYLe-
pa [} oTcYHTHIBaeTcsA OT HapyXKHOH NOBEPXHOCTH anmnapara.

[Ipy OTCYTCTBHH LUTYLlepA H YKPENJE€HHH OTBeDPCTHS HaKJaJIHHM
KOJIBIIOM HJIH YTOJILUEHHEM CTEHKH COCyJa INpPH pacuere B YCJIOBHH VK-
penyenus lip=Ilsp=0. IIpu 3TOM HCNOJHHTEJBHYIO LIHPHHY HaKJaXHO-
ro KOJbIia OTCYHTBLIBAIOT OT KpPasi OTBEPCTHA:

3.2.2. Tlpu ykpen/JeHHH OTBEPCTHS LUTYLepOM MPOH3BOJIbHOH ¢Op-
MEl (4epT- 14) ycjioBHE yKpenJieHHsI Bhipaxaercad B o0uieM BHAe

A+ A A=0,5(d,—d,,)s,. (29)

3necn miomaau A, u A; onpenensiiorcs 6e3 yueta npubaBok ¢, ¢
g4 pacyeTHBIX TOJIUIHH CTEHOK LITYIlepa Sjp H COCyhda Sp.

PacyerHnle QJHHH IITyUepa, YIMTHIBAeMHe MDH ONpEAENEHHH MJIO-
maneit A; B As, onpelnensiorcs caeayiomum obpasom: [, — mno dop-
myae (17), lsp—mo dopmyne (18).

3.2.3. Pacuer yKpenJieHHsi OTBEDPCTHA C ITOMOIIbIO HaKJAAHOIO
KOJblla NpH HEeOoO6XOAHMOCTH ONpelelleHHR IIJIOUlajH 3TOr0 KOJbla
IPOBOAHUTCA IO dopMyJe

]
A, > — 10,5 (d,—d, o) Sp—L, (§— Sp—C)—

™
— U5 (81— p—C5) 0y — L3 (S3—C4—C5 1) %3}, (30)

rae Ag=lyp+ Sy — NJyOLIAAh HAKAAJHOTO KOJIbIA.

Ecam s3>2s, To HakKaaJHHE KOJbla peKOMeHAyercs YCTaHaBJIH-
BaTh CHApyXH H H3HYTPH COCYJda HJH almnapara, NpHYeM TOJIIHHA
HAapYXHOro KoJibuma npuHumaercs 0,5 Sq, BHyTpeHHero — (0,5 s54-c¢).



Hcexopgubie lﬂmﬂaM'ET- Ypapme-
BapHaHT PaccyuTHIBA @- reOMETDH - PacuerHble PHl, oflpe- | HHE, Olpe-
Y K peeHus MBI 3eMeHT JOCKHU € napaMernpbl | AeNeMBEIe | RENAIOLLEQ
IaHEKie IO HOMO- TONIAHY
' rpamMmmMamM CTOHKH
l
YKpenjaeHHe oOT- Tonuuna d, dy, Dy, , V (31)
BEPCTHA WITYIEPOM |CTEeHKH cOCyAa | s, s o | P Ky o]
' H 1» 91p» Us
H CTeHKOH cocy/a l p D, » l
K, (1 )3/4 d4-2c |
l/')tl P1 D‘P
Sip
Vl-——* =
S17C3
Ykpennenne or- | ToJliHHa d, dp Dy, d T Vi (32)
BEPCTHsI LITYNEPOM |CTeHKH wTyme- | =~ p Kyo- [s]
H CTEHKOH cOCyZa |pa r Opr Yo Uy D, 1 p

e
L=

Tabauiga 2

CxeMz pacueTra 0 — He-

XOoMHble H I DPOMEKYTOUHBIE

JaHHbIe;

. — PESIYALTAT

}

68—S39.i¥e 1O0d 8 D
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ITpodoancenue raba. 2

HMcxonnbie MeTPHI, HHE, C — e
BapRauy PaccuHThIBA- reoMeTpH- PacycTHEIE onpeje- onpe- xonflilhéaleaicg?ea}xgmqﬂucue
yKpenjaesun eMuIfl 5eMeHT yecKHe mapaMeTpsl JisieMble AEASI0- LaHHbIe — Deayn
oo , yAbLTAT
NaHHbIE 10 HOMO- 11
rpavMam | TOJMIH-
HY CTeHKH
— - e —— s - ——
¢
Vxpenaense or- | Toamuna p (] V i (30)
BepcTHs Oe3 IITY- |CTeHKH COCYyAa P K
wepa D 1Y p iv
p I
V=1,0

Ilast cepruecknx obeyaek H BHNYKJAWX gHHU[ K, =2: K,=1 68,
s URAHHIPHYECKHX H KOHMueckuXx obeuvaek K =1: Ky=1.
Bce HcXOAHNe HaHHBE ONPemeNIRIOTCA 10 COOTBETCTBVIOUIHM MYHKTaM

/i

HACTOS UIero CT«HHapTa,

8 D 68—SS/pC 1001



C. 10 TOCT 24755—89

33. ' padunueckusni pacuer

Pacuer ykpen/aeHHs orBepcTHA 6€3 HCIOJb30BAHHSA HaAKJIaAHOrO
KOJiblla 1 BHYTPEHHEH 4YaCTH WITYLEPa MOXHO INPOH3BOAHTH C HCIOJb-
30BaHHeM HOMOTpaMM Io 4eprt. 1—3 u taba. 2:

1) npu u3BecTHO! TOJIHHE CTEHKH LITYyIepa no hopMmy.e

s> o (31)

2) TnpH M3BECTHOH TOJIIHHe CTeHKHM oOedalKH, mepexoja HJAH INHH-
ma 1no gopmyJe

Sl.->~""' V1 IcS: (32)

rae V u V) onpenensiiorcs mo HomorpamMmam uept. 1—3 u Taba. 2,
IIpu pacuetre mo HomMorpaMmam JOJIXKHBI OBITh BRINIOJIHEHK! YCIOBHS

1>1,25 V' (@12c,)(s,—c,);

1>V D ,(s—0). (33)

34. JlonyckaeMoe BHYTpeHHee H36HTOYHOE XAah
JeHHE

JlonyckaeMoe BHyTpeHHee H3OBITOYHOE [aBJIEHHE ONpefessloT Mo
dopMmy.e

2 Ky (s—c)o]s
[p]= D‘( Lo ey, (34)
ptH(s—c) V
rre Ky = { ] — nyis1 HHAMHAPHYECKHX H KOHHYECKHX ofeuaek;
2 — N5 BBINYKJBIX AHHIIL.
[ {1 p (81—Cs) %411y pf‘a"a"l‘_{a p {S3—Cs—¢5 1) %3 .
% ! i o 1) 35
I dp—d p d-+2¢; ¢ hp - )
]+0,5 +K1 =
lp Dy 2

a5 oBasbHOrO mITynepa B 3Toit ¢popMmyne d=d,.

4. YYET B3AHMHOIrO BJAHAHUSA OTBEPCTHHA B COCYIAX
A ANNAPATAX, HATPY)KEHHbIX BHYTPEHHHUM RABJIEHHEM

Eciin He BHNOJHeHO ycaoBHe (25), TO pacuer TaKHX B3aHMOBJIHA-
IoliMx oTBepcTHH (ueprt. 13 u 15) BmnmosHsieTcs caenyoouum obpa-
30M: BHayaje pPAaCCYHTBHIBAIOTCA YKpPeINJeHHSI JJSA KaXJAOro H3 ITHX
OTBEPCTHH OTHAEJNbHO B COOTBETCTBHH C pas3l. 4, 3aTeM TIpOBepsercs
JOCTATOYHOCTE YKpeNJeHHA IepeMHYKH MeXIAy OTBepCTHAMH, A%
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9€ro AOJIXKHO OBITH ONpefeseHo Aonyckaeuvoe AaBJeHHe AJA NepeMuld-
KH 10 popMmyJie

[p]:____?__@_(i?”"):i sl .y (36}
0,5 (Dy/'+Dy" )4 (s—c) V
re
f 1 Lo (S7—¢5) x;-{-l;p S?E;_l-_{é_?, ( 35-—0;-'0;1) %31
T b (s—c)
Vﬁmin ' (37)

1 e, :
’ do+d d’'+2¢; 9"
Ks [ 0,8+ ———— 4K, — =+
b D, P b

{

" ” '/ » . 7 i " I it ”

b (s—c)
+d”+?c; | ‘Pj | Lo
Dp o1 b

IlIpy coBMecTHOM YyKpelJieHHH ABYX B3aHMOBJHSIOLIHX OTBEepPCTUR
O6ImUM HaKJAAaAHHIM KogabloM (uepT. |3) koaddHUHEHT NOHHKEHH]
IPOYHOCTH OIpefeNsioT 0 popMyJe

r " g (51=¢5) #ilip (sy=¢s) - Losiat )
b (s—c)
V=min | 1; -_— (38)
dytd, d'+2c ¢ I,
Ks{ 0,84 +K T T T
26 D, 1 b

_._

’ ’ £ ! ’ " » Iy " u
+13p (S3—€,—¢ ) X3+3p (S5—c,~C; ) %3

b (s—c) -
dﬂ'+2 cS (P.ff Z;p
+ﬁ u—_ * n ‘
t Dp Py b

T'AE L2=Hliﬂ {b; lép‘l—l];p}

Hna osaavHoro mrymnepa B dopmynax (37) u (38) d'=d’; n
d”ﬂdlﬂ.

Ecan ocp cBapHoro miBa obGedafikm (AHHILA) yAdaJieHa OT HapyX-
HbIX TIIOBepXHOCTeH O0OOHX LUTyHepOB OoJiee ueM Ha TPH TOJLUIHHH
CTeHKH YKpelgeMmMoro 3JjeMeHTa (3S) H He IepecekaeTr NepeMHYKY,
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TO KO3 (HIHEeHT NPOYHOCTH 3TOro cBapHoro msa B dopmyanax (36),
(37) u (38) caepyer npuauMate @=1. B ocraapHHX cayuasx ¢<Cl
B 3aBHCHMOCTH OT BHJAa M KauecTBa 3TOro CBapHOro MIBa.
KoapuuueHTH NPOYHOCTH IMPOLOJIBHEIX CBAapHBIX IUBOB [ITyHe-
poB @, =1 u @, =1, ecim cOOTBETCTByIOUlHe CBapHHE IIBH COCTaB-

JAAI0T Ha OKPYXHOCTH LITYHEpOB C JHHHEH, COeIHHAIOUeH HEeHTPH OT-
BepcTHi (4epT. 12) nenTpasbHue yrau ¢’ H v” He menee 60°C. B oc-
TaJdbHHX cayyaax ¢, <1 u @, <<1 B 3aBHCUMOCTH OT BHIa H KauecTBa

COOTBeTCTBYIONIErO0 CBAPHOro ILIBA.
Kospdpuuuenr Kz Ias DHAHHADHYECKHX H KOHHYeCKHX ofeuaek

onpenenserca no GopMmyne

Ky= T8, (39)

Yroan B onpene/siercs B COOTBETCTBHH C 4epr. 1D.

Hus puinykaex guum Kz=1.

Ilpy yxpenJsienun nByx 6JIH3KO PAacCHOJOXKEHHHX OTBEpPCTHH ApYrHu-
MH cnocofaMu HYXKHO, YTOOH IIOJIOBHHA IJOIIa[H, HeoOXOonMMOHN Ijs
YKpenJieHHss B NponoJibHOM ceueHunu (4epT. 13), paszmeuranach Mexiuy
3THMH OTBEDCTHSIMH.

Las pana orBepcrufi (gepr. 17) koaddHUHEeHT NOHHKEHHH NpOd-
HOCTH onpenensiercss mo Gopmyie

9 b 2b
= I} e 40
V=min { ' (byd42¢g) (14-cos? By)’  (bgtd-+2 ¢3) (14-cos2B,y) } *0)

Pacuer no pasn. 5 He NpHMEHHM, eCJH HMEIOTCS B3aHMOBJIHAIOUIHE
OTBEpPCTH H OJAHO H3 HHX BHINOJHEHO B COOTBETCTBHH € 4epT. 8.

5. YKPENJIEHHE OTBEPCTHHA B COCYIAAX H AININAPATAX,
HATPY)XEHHbBIX HAPY)XHBIM NABJIEHHEM

JlonyckaeMoe HapyXHOe IaBJieHHE ONpeneasior no dopmyie
[P]-""'—- [P]n , (41)

/ 1+ )

rie [plx— LOllycKaeMoe HapyXHOe [aBJieHHe B mNpelesaXx ILJacTHY-
HOCTH, ofipelensieMoe no dopmyne (34) Kak Jomyckae-
MOe BHYTpPeHHee U30OBITOUHOE HaBJieHHEe IJISl COCYAa HJIH
anmapara ¢ OTBepCTueM;

[ple — nonyckaeMoe HapyKHOe JaBJIieHHe B INIpeAesax yIpyro-
crd, onpeneasemoe no I'OCT 14249 mgas cooTseTcTBYIO-
mux obeyaiku u AHHILA 6e3 OTBepCTHH.

[Ipu HanHYHM B3aHMHOrO BJHAHHS OTBepcTHil [ply ompepensiercs
aHanoruyHo {p] nmo pasa. 4 Aa4 KaxXkIOrO OTBEPCTHA B OTHAEJBHOCTH
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H IJs TlepeMblYKH, a 3aTeM U3 IMOJIYUIeHHBIX 3HAYEHWH TPHRHMAECTCH
MEHblIIee.

Has o6edvaek HJAH JHHIOL ¢ KOJIbLIAMH XECTKOCTH pacdeT NPOBO-
JHTCA OTACJNBHO NJ KaXJAOTO y9acTKa C OTBEPCTHAMH MEXAYy cocen-
HHMHM KOJbUAMH.

6. MHHUMAJIbHDbIE PASMEPDI CBAPHDLIX HIBOB

MuHHMaBHEHE pa3MepH CeYeHHs CBapHHX IIBOB A, Ay, Az, coenn-
HAIOWKX [pHBapHule LITylepa HJAH HaKJAaJHHe KOJbIA C KOPHYCOM
coCylla HJy anmnapara, JOJKHBH VIOBJETBOPATH CJAEAYIOUIHM YCJIO-
BHSIM:

JJisi INTYLEPOB B COOTBETCTBHHU C 4epT. 18a, 6

IJIs1 HaKJaAHbIX KoJiell B COOTBETCTBHH ¢ 4eptT- 18 B

_ 2l VA LA __1s5q
(1 d+281 ) l+ 2.«>f" :1 d+2$1 )

rae A, A, A — MHHHMAJIbHHE pasMepH CeYeHHd CBapHHIX IIBOB
(duepT. 18).
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ITPHJ/IO)KEHHE

TEPMHUHDbI, HCNIOJIb3OBAHHBIE B CTAHOAPTE, 1 UX
YCJIOBHBIE OBO3HAYEHH]

Tepmud YcanoBHOE 0003HayYeHHe
Pacyernaa wiollaab BLIpe3aHHOrO ceyeHHA (uepT, 14), A
MM?
[lromane YKpelJSIOIEro ceuyeHHs BHelWwHe#h vacT™d IuTy- A,
1epa, MM?
[laomagsr nomepeuyHoro ceyYeHHs HAKJAAHOIO KOJb- A
na, Mm2
[Taourazp YKPeIsoLlero CedeHH A BHyTpeRHEH Aa
qacTH WTyHepa, MM
MunnManbHOe paccTosiHHe MeXNy HapyKHLHIMH UOBEpX- b

HOCTSAMH JABYX COCEJHHUX LWUTyuepoB (4epT. I3 u 153), H3-
MepseMoe N0 NOBEPXHOCTH YKPElgeMOro 3JjieMeHTa, MM

CyMMa npHOABOK K pAacyeTHOH TOJIMMHE CTeHKH Obe- c
qaiKH Nepexoja HJH JHHUIA, MM o,
CymMMa upufaBOK K pacyeTHOH  TOJIIHHE CTEHKH, Css C5y Cg
MM
[Ipn6aBka Ha XOPPO3KIO K PACYETHOH TOJIHHHE CTEHKH Cs, 1 0;1. Cs,
HiTynepa, MM
BuyrpesHufli aunaMerp UHJIHHADHYECKOH OOUaAAKH HIH D
BHIIIYKJIOTO OHHUILA, MM
BayTpeHHHA paunaMeTrp KOHMYeCKO# oOeuafikH (nepexona Dy
HJIH  JQHHIIA) 1O UEHTPY VKPEIISseMOro OTBEepCTHA
(aept. 66), MM , .
PacyerHne BHYTPeHHHE AHAMETPH YKPEMJIAEMOro SJe- Dy, D,, D,
MEeHTa, MM
BryTpehHRe AHAMETPH IWITYUEPOB, MM a a, d’
Hauboapminii pacuerHHd nuaMeTrp OTBEpPCTHA, He Tpe- dy
6yiomero AONOJHHTEABHOTO YKDelJeHHS, MM
Pacyersnli guaMerp, MM dop
boabwas 4 MaJsas OCH OBAJLHOTO OTBEPCTHS, MM d,, d,
PacuetHHii ZHaMerp OTBEpPCTHS, MM dp
PaccrosHue oT Kpasa uryiepa A0 BHeIIHero Kpas JHH- e
ma (depr. 1la, 116), MM
Buyrpenuss BHCOTA 3JJAUNTHYECKON 4YacTH MAHHINA, MM H
Koat dbunuenTH K, Ky, Ks
Minpuna 30HH YKpelmJeHus, NpHJeraomedl K IITYIEpY, Ly

IPH OTCYTCTBHH HAKJIAJHOTO KOJAbII2 (%epT. 14), MM

PaccrosinHe OT HapyXHO#i MOBEPXHOCTH UITyUepa AO Ly
OnuXafilero  HeCcymero  KOHCTPYKTHBHOTO  3JIEMEHTA
(depr. 6), MM

Pacyernas 1UupuHA 30HH YKPeNJIeHH HPH HCMNOJB30- Lo
BaHHK o0O6iero HAKJIaAHOI0 KOJBIA [HJAA ABYX OTBep-
CTHA, MM

Hcnonnutennnan wHpHHA TOPOOOPA3HOfi BCTABKH HJH l

BBAPHOI'O KOJblla, MM
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I1poQoascenue Taba.

Teapupn YcaopHoe oB03HAYCHRS

Pacyernas IWHpHHA 30HH YKpellJleHHS B OKPeCTHOCTH lo
mTyLepa HJIH TOPOOOPa3HOA BCTAaBKH, MM .

HcnosunTtespine AJHAHH IITYLEPOB, MM 1, ;s lﬂl

I, l?, l3”
PacuerHne IAJHMHH LITYLEPOB, MM lips Lips l}p
&
[3])' Z’31:!“' Z.‘.’,p

VicnoageaTebHaR IIHPHHA HAKJAAHOTO KOJBLA, MM I

PacuerHaa mHpHHA HAKJaAHOT'O KOJblla, MM lop

PacuerHoe naByeHHe B cocyjae HAM aunapare, Mlla p

lonyckaeMoe naBJeHlie B 3JEMeHTaXx COCYA0B ¥ Aamnna-
patoB, Mlla [P]

Jlonyckaemoe pasJseHue B npeAenax naacruudoct, Mlla [Ple

HonyckaeMoe pnaBjegHe B upefetax ynpyrocrd, MIla [rle

HaubGoabwiné BHYTPEeHHHHE paAUyC BHINOYKJIOrO JHHU- R
[Xa, MM

Paauyc Kpyroporo HakNagHOrO XKOJbUZ UPH COBMECTHOM Ry
VKPEIJIeHHH OTBepciuft (uept. 16), MM

Paxuyc HecCHMMETPHUYHOTO HAakKJaAHOIO KOJbI3 OKOJO R’
oTBepcTHS AMaMeTpoM d! (ueprt. 16), MM

Panuyc HeCHMMETPHUYHOIO HAKJQJHOTO KOJBLA OKOJIO R”
orBepceTHR guaMerpoM d” (dgept. 16}, MM

Paguyc OTGOPTOBKH RJAH TOPOBOH uacTH TOpoobpa3uo¥ r
BcTaBKH (deprt, 7 H 8a), MM

UcnoauutenpEas TOJMHIHHA CTeHKH o6euaiikg, nepexojna S
NJIH AHHINA, MM

Pacuergas ToJI{HHA CTeHEKH ob6eualkH, nepexona HIH Sp
JHHALlA, MM ' "

HcnoauuresbHHEe TOJIXHHKW CTEHOK INTYHEPOB, MM S1s Sy §)

PacderTHHe TOJIIHHH CTEHOK UITYLEpOB, MM Sips Sips Sip

HononuuTenpHbe TOMIHEN HAKJAAHHX KOJEll, MM S3» Sy %9

HcnosBHTebHNE TOJIMHHE BHYTPEHHHX YacTel MLITyIe- 53, 53'. S3
poB (depT 4—6, 13). MM

JlJiHa OTBepCTHA B OKPYXHOM HalpaBaeHHH (uepT. 9B, t
Or), MM

KosddHnnedTH TOHHMKEHHS NPOUYHOCTH vV, V,

PaccrofiiHe OT LeHTpa YKpelseMOro OTBepPCTHS A0 OCH X
SJUIHNTHYECKOrO AHHIA, MM

I'Ionognﬂa yrJja NpH BepliiHe KOHHYeCKO#l o6euai- a
KH, aa-

Yroa Mexpay Juuuefl, COeiMHSIONMEN HEHTPH JBYX B3a- v
HMOBJUAKLMX, H ob6pasylomiell oGevatixy (uept. 15), ...°

Yroan MeXZy OCbIO HAKJOHHOrO HITYHEPAa H HODPMAaJbio Y

K MOBEPXHOCTH LHAHHAPHYCCKOH HJAH KOHHUECKOH 00euai-
KH, a TaKXe BRINYKJoro aHuma (depr. 96 u 11),...°

MuuuManbHHe pasMephl CBAaPHHX IUBOB, COeJHHSIOMIHX A, A, A
@WTYUEepH H HAaKJaJHWe KOJbla CO CTeHKOR obedailiky,
flepexosa WA JHHULE, MM
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Il podoascenue Taba.

TepMHH

YcaorHoe O0003HAUYECHHE

OTHOUIEHHS JAONycKaeMHX HamnpgxkKeHHNA

JlonyckaeMoe HamupsiskeHHe A MaTtepHala obOeuadxu,
nepexoia HJH JAHUINA TIpH pacdeTHOf TeMneparype, Mlla

JouyckaeMoe HanpsiKeHwe JMJs MaTepuana BHeIUHed
JaCTH lUTylepa IpH pacueTHOH TeMmneparype, MIlla

HonyckaeMoe BampsiXeHHe AJiS MaTepHalia HakKJagHOro
KoJsblia TIPH pacuetHoR TeMnepatype, MIla

JlonyckaeMoe Hanpsixkenue AAA MaTepPHaJa BHyTpeHHeR
YyacTH WITylepa upH pacuerHod temnepartype, Mlla

KosdhHuneHT NpPOYHOCTH CBApHHX coelMHeHHA obeuaex
d THHIL

KosddHmuedT npoyHOCTH NPOAOJLHOTO CBapHOro coe-
JUHEeHHs uITyinepa

YroJ MeXIY IMJOCKOCThIO IPOXoifinefi depes Npoaob-
HHP WOB H OCh HITyHepa, H MWJIOCKOCTLIO UPOAOJLHOIO
0CeBOTO ceueHHsA oGeuafikH (ueprt. 12a),...°

YraH  MeXJIy NJ0CKOCThIO, NPOXojasfiles uepes ochb H
NPONOJLHHA IDOB [ITYyIEpa, H MJOCKOCTBIO, UPOXOAALIeir
gepe3  JHHHIO, COeRHHAIOIRYI0O  UEeHTPH  OTBepCTH
(uept. 12, 6), .. ,°

yron MeXAy O6GOJbIIOR OCBLI0O OBaJBHLHOrO OTBEPCTHS H
IUJIOCKOCTBIO, INPOXOAsilleA uepe3 ocbhb ofeualiKu cocyna
(gepT. 15), . . .°

’ i ./
%1, xQ’ %3,

Ky, Ko, X

(o]
(o],
(o],
[6)s

¢

(1

Bennunnw ¢, c,, p, [0], [oli, [o)k, [0]s, ¢, @, onpenensiorca nmo TOCT 14249,
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OcHoBHAS pacueTHas CXEMA COECAHHEHHS IITYUEPA CO CTEHKOA cocyna
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Yxpendenne orsepcrill npu waauuuu Guusko

FOCT 24755—88 C. 11

PACNONOMCHHBX KOHCTPYKTHBHEIX

8JeMEHTOB (HenpoXoAasdwiue MWITYHEpPA)
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YxpeniaeHue oTBepCcTHS 0TGOPTOBKOM

Ss L(d

Uepr. 7

YKpenneHus orsepcTus TopoobpasHofl BCTaBKOR HAH BBAPHLIM KOJbUOM
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Haxaounule nityuepa Ha oGedaiike
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OrsepcTae gaa OBasbHOrO mITYnepa, nepneHANKYASPHOr0 K NOBEPXNOCTH olewafixm

CMellleHHBIe WTYLEPA HA BHNYKJAOM AHHILE
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Yyer BAHAHHSA CBAPHHX IIBOB

Jepr, 12
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YKpenjeHHe B3IAHMOBARSIOMHX OTBepCcTHR
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KoMmnencauusa BHpPe3aHHOTO CeYeHHsA WITYUEPOM NPOH3IBOALHOM (HOPMEI
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O6muit cayuah pacnonoxeHuss B3aHMOBIHAIOMKX OTBEePCTHH
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CoBMeCTHOE YKpeNJeHHe B3AHMOBJIHSIONMX OTBEPCTHH
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I — yxpeiuleHue KpyroBbiM HaKJaIHBIM KOALIOM:
2 — yKpenneHie HOCHMMETDHUYHLIM KOAbIOM

Yept. 16
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Yept. 17

a
-].
- \a
o
Y
P
W’I”A N
NEANOSH 7
Vo o (A Y
\ < % NN
— T



r'OCT 24755—89 C. 31

HHO®POPMAILHOHHDIE NAHHDIE

1. PASPABOTAH H BHECEH MunuucrepcTBOM XHMHYECKOro u Hed-
TAHOr0 MAUIHHOCTPOCHHS

HCNMOJIHHTEJIH

B. A. ®peritar, KaHA. TexH. HayK; B. U. PaukoB, KaHA. TexH.
HaykK (pykosoautesu teMu); O. C. CysopoBa, kaua. TexXH. HayK;
B. JI. baGancknii: A. P. bamenko; 0. b. fAxoBaeB, kanx. Texs.
HayK.

2. YTBEP)XIEH H BBEIXEH B IAEHCTBHUE IlocraunosacHnem
lNocynapcrBennoro komHrera CCCP no cranmpapram or 18.05.89

N 1263
3. Cpox nposepku — 1995 r.; nepHOAHYHOCTL MPOBEPKH — O JeT.
4. BAAMEH T'OCT 25755—81

8. Cranpapr noanocrsio coorserctsyer CT C3IB 1639—88.

6. CCbIJIOYHDBIE HOPMATUBHO-TEXHUYECKHE JNOKYMER-
Thl:

OGosmagepre HT I, ma xoTopwi
nLaHa ec{.llm&a oP Homep OYHKTaA, TDHBOXOHHN

TOCT 14249—89 1.1; 2.1.1; 2.3.1; 5



Penakrop B. M. Jlsicenxuna
Texnuveckult penaktrop B. H, [Ipycaxosa
Koppexrop JI. A. beikosa

Canano B HaG6. 13.06.89 IToan. B nmew, 16.10.89 2,0 vca. neq, a. 2,13 yca. kp.-orr. 1,50 yd.-wsnh. a.
Tup. 17000 Lena 10 «.
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Oppneda «3nax IMouera» H3oaTeabeTBO CTaHRapTOB, 123557, Mocksa, 'CI1, HosonpecneBck#fl nep., 3
Tda, €MOCKOBCKHE nmeuaTHux». Mocksa, Jlgaus mep,, 6. 3ak. 751



