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MpeancnoBue

Llenv v npuHumnbl ctangaptusaumm B Poceninckon depepauumn yctaHoBneHsl PegepanbHbiM 3aKOHOM
oT 27 gekabps 2002 r. Ne 184-03 «O TexHU4eCkoMm perynupoBaHnmy, a npaBuria NPUMEHEHUSA HaUMOHarbHbIX
craHgapToB Poccurickon ®epepauym — FOCT P 1.0—2004 «CtaHgapTtusaums B Poccuickon ®eaepaummn. Oc-
HOBHbIE MONTOXEHUA»

CBepgeHusi o cTaHaapTe

1 PASPABOTAH OTKpbITbIM aKUMOHEPHBbIM 06LLIECTBOM «Hay4HO-MccnegoBaTenbCKUM U KOHCTPYKTOPC-
KA MHCTUTYT XMMmdeckoro MmawnHocTpoerusi» (OAO HUMXMMMALL); 3akpbiTbiM akLMOHEPHbLIM OBLLIECTBOM
«MeTtpoxnm UrxnHnpurHry (BA0 MeTpoxum VHXUMHMPKHT); OTKPbITEIM akUMOHEPHbIM 00LwecTBoM «Bcepoccuic-
KA Hay4YHO-MCCriegoBaTeNbCKUM U NMPOEKTHO-KOHCTPYKTOPCKUA MHCTUTYT HEeMTSHOTO MaLLUMHOCTPOEHUSI»
(OAO BHUWMHE®TEMALL); ®eaepanbHon crny>60M No aKorIormyeckoMy, TEXHONOTMYECKOMY 1 aTOMHOMY Haf-
3opy (PoctexHaasop)

2 BHECEH TexHunyeckum komuteTom no ctaHgaptusauum TK 260 «O6opygoBaHme xummnyeckoe u HedoTe-
rasonepepabaTtbiBatoLLee»

3 YTBEP>XOEH W BBEJEH B AEMCTBWE MMpukasom deaepanbHOro areHTCTBa Mo TEXHUHECKOMY pery-
NNUPOBaHUIo U MeTponorim ot 27 aekabps 2007 r. Ne 503-ct

4 B HacTosLLEeM CTaHAapTe y4TeHbl OCHOBHbIE HOPMATUBHbIE MOMOXEHWS CrieayoLLMX MEXOYHAaPOOHbIX 1
eBpornencknx ctaHaapToB: Anpektuebl 97/23 EC EBponenckoro NMapnameHta n Coeeta oT 29 mas 1997 r. no
CcONMXKeHNo 3aKkoHoOaTeNbCTB rOCYAapCTB-YNIEHOB, Kacatolelnicss o6opyaoBaHus, paboTaroLero nog gasne-
Hnem; EH 13445-3:2002 «Cocyabl, paboTatoLume nog gasneHnem. Yactb 3. PacueTt» (EN 13445-3:2002 «Unfired
pressure vessel — Part 3: Designy)

5 BBE[EH BINEPBbIE

UHgbopmayusi 06 usmeHeHUsIx K HacmosiuemMy cmaHdapmy ry6riuKyemcs 8 exxe200H0 U30asaeMoM UH-
¢hopmayUoHHOM yKazamerse «HauuoHasbHble cmaHOapmel», @ MeKem U3MeHeHUl U MornpasoK — 6 eXeMeCcsiHHO
u30asaeMbix UHGhOPMaUUOHHBIX yKkazamessx «HauuoHasbHele cmaHOapmbl». B criydae nepecmompa (3amMeHbi)
unu ommeHbl Hacmosiwezo cmaHdapma coomeemcmeaytouiee yeedomeHue 6ydem onybriuKoeaHo 8 exeMe-
CcsI4YHO U30agaeMoM UHGhopMaULUOHHOM ykaszamerie «HauuoHanbHble cmaHAapmel». Coomeemcemeyrowast UH-
ghopmayusi, yeedomiieHUE U MeKCMbI pa3Mewaromces makxe 8 UHGhopMayUoHHOU cucmeme obLWe20 rosib308a-
HUs — Ha ogbuyuasibHoM calime @edepasibHO20 a2eHMcmea ro MexHUYEeCKoOMy pea2yrupo8aHuro U Memposio-
2uu 8 cemu lumepHem
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HAUWOHANBbHBIA CTAHOAPT POCCUUCKOW OEQEPALMUMNU

Cocyabl v annapartbl
HOPMbI U METOAbl PACYETA HA NMPO4YHOCTb

YernneHMe OTBepCTVIﬁ B obeyvarKkax u gHuLwax npu BHYTPeHHeM n BHelWHeM gaBJlieHnsAX. PacyeT Ha
NMPOYHOCTb obBevaek U gHULY, NMpU BHEWWHUX CTaTUYeCKUX Harpy3kax Ha wrtyuep

Vessels and apparatus. Norms and methods of strength calculation. Reinforcement of openings in shells
and heads under internal and external pressure. Strength calculation of shells and heads under external
static loads on the nozzle

Data BBegeHua — 2008—04—01

1 O6nacTb NnpuMeHeHusA

HacTtosawuin ctaHaapT ycTaHaBNUMBaET HOPMbI M METOAbI pacyeTa Ha MPOYHOCTb YKPEnneHUs OTBEPCTUIN B
LUNTMHOPUYECKUX U KOHMYECKNX oBeyvankax, KOHUYECKNX Nepexoaax, BbIMyKrbiX AHULLAX U KPbILLKaX COCY0B U
annapartoB, NPYMEHAEMbIX B XMMUYECKON, HedpTerasonepepabaTtbiBatoLLEN U CMEXHBLIX OTPACHISAX NMPOMbILLIEHHO-
CTu, paboTaroLLmx nog 4eNCTBUEM BHYTPEHHEIO UMW HAPY>KHOIO AaBIeHNs.

B ctaHgapTe npuBeaeH MeToa pacyeTa Ha NPOYHOCTb 06evaek 1 AHULL, NpY BHELLHUX CTaTUYECKNX Harpy3-
Kax Ha WTyuepsbl.

Hactoswuin ctaHgapt npumeHsieTcs coBmecTHo ¢ TOCT 52857.1 uTOCT P 52857.2.

2 HopmaTtuBHbIE CCbISIKM

B HacToswem cTaHgapTe NCnonb3oBaHbl HOPMATUBHbBIE CChINKW Ha CriegyoLLme CTaHaapThl:

FOCT P 52630—2006 Cocyabl 1 annapatbl cTanbHble cBapHble. ObLLMe TEXHUYECKNE YCIOBUS

FOCT P 52857.1—2007 Cocypapl 1 annapaTbl. Hopmbl 1 MeToAbl pacyeTa Ha npodHocTb. ObLume TpeboBa-
HUS

FOCT P 52857.2—2007 Cocyapl v annapatbl. HopMbl 1 MeTOALI pacyeTa Ha MPOYHOCTb. PacyeT umnuHapu-
YECKMX U KOHMYECKMX 0bevaek, BbIMYKIbIX M MAOCKUX OHWLL, U KPbILLEK

MpumeyvaHune — lNpy NONL30BaHNN HACTOALLMUM CTaHAAPTOM LienecoobpasHo NpOBEPUTL AENCTBME CCbINOoY-
HbIX CTaHA4apTOB B MH(pOPMALMOHHOM cncTeme obLuero nonbL3oBaHns — Ha oduumansHom cante PegepanbHOro areHT-
CTBa MO TEXHUYECKOMY PErynMpoBaHMIO U MeTponorumn B cetm MIHTepHeT unm no exerogHo n3gasaemMomy uHdopMaum-
OHHOMY yKasaTento «HaunoHanbHble cTaHaapTbl», KOTOPbLIN ONyBrMKOBaH Mo COCTOSHMIO Ha 1 SHBapS TeKyLlero roaa, u
No COOTBETCTBYIOLLMM €XEeMECAYHO U3aaBaemMbiM MH(POPMALMOHHBIM yKasaTensm, onybnukoBaHHbLIM B TEKYLLEM rogy.
Ecnu ccbinoyHbIi cTaHaapT 3aMeHeH (M3MEHEH), TO MPW NOMb30BaHWM HacTOSLWMM CTaH4ApTOM crneayeT PyKOBOACTBO-
BaTbCA 3aMEHSALMM (MU3MEHEHHbIM) CTaHAAPTOM. ECnu CCbINoYHbIV cTaH4apT OTMeHeH 6e3 3ameHbl, TO MOMNoXeHue, B
KOTOPOM JaHa CCbifka Ha Hero, NPMMEHSIETCS B YaCTu, HE 3aTparmBatoLLen 3Ty CCbINKY.

3 O6o03HauyeHun

B HacTosiLem cTaHaapTe NpYMEHEHBI creaytoLne 0603HaYeHus:

A — pacyeTHas nrnoLab BbIPE3aHHOTO CEHEHNS, CM. PUCYHOK A.1 (MpunoxeHue A), Mm?;
A; — Nrowab YKPENmsoLLEero CeYeHNs BHELLHEN YacTy WTyLepa, MM>;

A, — NroLa/k NONepeyHoro ceyeHns HakNaaHoro KonbLia, MM2;

A; — nrolaapb YKpennsioLLEero Ce4eHnst BHyTPEHHEeN YacTu WTyLepa, Mm>;
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b — MVHUManbHOE PacCTOSHVE MEXAY HAPYKHbIMW MOBEPXHOCTAMM ABYX COCEAHMX LUTYLIEPOB, CM. PUCYHKM A.2
n A.3 (NnpunoxeHue A), M3amepsieMoe Mo NOBEPXHOCTU YKPENMSIEMOTO 3f1IEMEHTA, MM;
C — cyMma npubaBOoK K pacHeTHOW TOMLMUHE CTEHKM 06evankv, nepexoda unm gHuLLa, Mu;
Cs , Cqy Cs — CYMMa NpMBaBOK K pac4eTHOW TOSLUMHE CTEHKM LWTyLepa, MM;
Csy - 081', 031”— nprbaBka Ha KOPPO3WHO K pacHETHOW TOMLLUHE CTEHKM LITyLepa, MM;
D — BHYTpPEHHWIN naMeTp UUNMHOPUYECKON 06e4arikv U BbIMyKIIoro AHULLE, MM;
D, — BHYTpEHHU AnameTp KoHu4ecKkor obeyarikv (nepexoda unm gH1LLa) No LEHTPY YKPENnnsemMoro oTBepcTus,
CM. pUCYHOK A.46 (NpunoxeHue A), MM;
Dy, Dy, Dj'— pacyeTHble BHyTpeHHUE AraMeTpbl YKPENISIEMOro aeMeHTa, MM;
D, — cpegHun gnameTtp obevankn y oTBepCTUs, MM;
D, — Hapy>XHbIn AuameTp HaKagHoro KombLa, MM;
d, d', d"— BHYTpEHHMNE namMeTphbl LUTYLIEPOB, MM;
d, — HanbonbLLWA pacYeTHbIV AMaMeTp OTBEPCTUSA, He TPEBYIOLLEro AONONHUTENBLHOTO YKPENNEHNUs, MM;
dop — PacyeTHbIV AMaMeTp, MM;
d, — 6onbLuUas ocb OBaNbHOro OTBEPCTUS, MM;
d, — Manasi OCb OBasibHOrO OTBEPCTUS, MM;
d, — pacyeTHbIN ArameTp OTBEPCTUS, MM;
d,— cpeaHun anameTp wtyuepa, Mm;
€ — paccTosiHME OT Kpasi LUTyuepa A0 BHELLHErO Kpasi AH1LA, CM. pUcyHok A.5a, 6 (MpunoxeHne A), MM;
F,, F,— oceBas 1 nonepeyHas cunbl, AeNCTBYOLWNE Ha WTyuep, H;
K1, K5, K3 — KoathduumeHTs;
L, — wmpuHa 30HbI yKpenneHus, npunerarLwen K WTyuepy, Npy OTCYTCTBUM HaKNagHOro Kombla, CM. pUcy-
HOK A.1 (MpunoxeHue A), MM;
L,— paccTosiHue OT HapY>KHOW MOBEPXHOCTYU LUTyL,epa 40 BnvxanLllero HecyLero KOHCTPYKTMBHOMO 311IEMEHTA,
CM. pUcyHoK A.4 (npunoxeHue A), MM;
L, — pacyeTHas liMpriHa 30Hbl YKpenmneHus npu ncrnorb3oBaHUm obLLero HaknagHoro KonbLa A ABYX OTBEp-
CTUIA, MM;
/— vcnonHuTenbHas LWWpMHaA TOPOOGPa3HON BCTaBKU MM BBAPHOTO KOMbLIA, MM;
I, — pacueTHas LuMpKHa 30HbI YKPENEHs B OKPECTHOCTU LUTYLIEPa U TOPOOBPa3HOM BCTaBKY, MM;
I, I{, 1{'y I, I3, I’ — ncnonHuTenbHas AnvHa WTyLepos, CM. PUCYHKU A.6 n A.7 (Mpunoxexue A), MMm;
H — BHYTPEHHSISA BbICOTa SNNUMTUYECKON YacTu OHULLA, MM;
l1ps 11ps 11p) f3ps I3py f3p — PACYETHbIE ANUHBI WTYLEPOB, MM;
|, — vicnonHWUTeNbHas LWMpWHa HaKNagHoro KonbLa, MM;
|y — pacyeTHas LMpUHa HaKMagHoro KonbLa, MM;
M, My, M, — narnbaroLLme n KpyTswme MOMEHTLI, AEACTBYOLWME Ha WwTyuep, H-Mm;
p — pacyeTHOe JaBneHue B cocyae unu annapare, MlMa;
[p] — oonyckaemoe faBreHne B afieMeHTax cocyfoB 1 annapatos, Mr1a;
[p], — monyckaemoe gaeneHue B npegenax nnactuyHocTn, Mlla;
[p]le — pDonyckaemoe aasrneHve B npegenax ynpyroctu, Mra;
R — HanbonbLUMn BHYTPEHHWI pagnyc BbIMyKIoro gHULLA, MM;
Ry — pagunyc kpyroBoro HakrnagHoro KosbLia npy COBMECTUMOM YKPENeHUM OTBEPCTUI, CM. pUCYHOK A.8 (mpu-
noxexue A), Mv;
R'— pagnyc HECMMMETPUYHOTO HaKMagHOro KorbLia OKOJI0 OTBEPCTMS AnaMeTpom d', CM. pucyHok A.8 (npunosxe-
Hue A), MM;
R"— pagunyc HECUMMETPUYHOTO HaKITaQHOrO KOSbLja OKOJI0 OTBEPCTUS AMaMeTpoM d”, cM. pucyHok A.8 (mpuro-
XeHue A), Mu;
R. — cpepHwii pagnyc obevankn unm gHuwia y wryuepa, Mv;
r— pagunyc OoTOOPTOBKM UM TOPOBOW YacTh TopoobpasHom BCTaBkK, cM. pucyHku A.9 n A.10a (npunoxexune A),
MM;
S — MCNONHWTENbHAadA TOMNLWMUHA CTEHKM 0bevariku, nepexoda unm OHULLA, MM;
Sp— pacyeTHas TosMHa CTeHKM obevariku, nepexona unu AHuLLa, M,
S1, S1, S{'— NCMONHUTESbHbIE TOSLLMHbBI CTEHOK LUTYLIEPOB, MM;
S1ps S1py S1p — PACYETHBIE TOMLLMHBI CTEHOK LUTYLIEPOB, MM,
Sy, S, Sy' — VUCMONHUTESNBbHbIE TOMLLMHbBI HAKNaaHbIX Konew,, MM;
S3, S3', S3"— MCNONMHUTENbHbIE TOMLLUMHBI BHYTPEHHUX YaCcTewn LUTYLLepOB, MM;
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t— OnuHa oTBEPCTUS B OKPYXXHOM HanpasneHuu, cM. pucyHkn A.116, 2 (npunoxexuve A), Mm;

V, V; — k0apULmMeHTbI MOHMXKEHNS NPOYHOCTY;

X — paccTosiHME OT LieHTpa YKpennsaeMoro oTBepcTys 40 OCU ANNMNTUYECKOro AHNLA, MM;

0.— MONOBMHA YrNa NPy BEPLUMHE KOHWUYECKO obevaky, ... ;

B — yron mexxagy NuHuewn, cCoeaMHSAOLLEN LEeHTPbI ABYX B3aUMOBNUAIOLLUX, U 06pasytoLleri o6eyariku, CM. pucy-
Hok A.3a (npunoxeHue A),...";

Y— Yron Mexay OCbl0 HaKMOHHOrO LUTyLepa u HopMasbio K MOBEPXHOCTU LIMAMHOPUYECKOW NN KOHUYECKON
o6eyaliku, a Takke BbIMyKMoro AHWLLA, CM. pUcyHKM A.116 1 A.5a (npunoxenue A), ...";

Ytr A2r A3 Xt X2 X3 X4» X2» X3 — OTHOLLEHMS AOMYCKAEMbIX HAMPSXKEHMI;

p — NOMpPaBOYHbI KOIDDPULIMEHT;

[c] — ponyckaeMoe HanpsixeHue Ana matepuarna obevanku, nepexoaa U AHnLLA Npy pacyeTHoOW Temnepartype,

Ma;

[c]1 — DonyckaeMoe HanpshkeHWe Ans MaTepuana BHELLUHEW YacTu WTyLepa npu pac4yeTHon Temnepatype, MlMa;

[c], — monyckaemoe HanpshkeHue Ans MaTepuana HaknagHoro KonbLa npy pacyeTHon Temnepartype, MlMa;

[c]; — Oonyckaemoe HanpsixeHve Ans matepyana BHyTPeHHeN YacTu WwryLepa npu pacyeTHoON TemnepaType,

Ma;

[t] — monyckaemble HanpsbkeHWs U3 ycnosusa cpesa, Mla;

® — KO3(PDULIMEHT NPOYHOCTU CBAPHbLIX COeAUHEHNI OBeYvaeK 1 AHNLL;

®, 01, ©1'— KO3 PULUMEHT NPOYHOCTU NPOJOSILHOIrO CBAPHOro COeAUHEHUS LWITYLEePa;

Y — Yron Mexagy NiocKOCTbIO, MPOXOASALLEN Yepe3 NPOAOSBbHbIV LLOB M OCb LUTYLIEPa, Y NIIOCKOCTHI0 MPOAOIbHO-
ro OCEBOro cevyeHns obeyankum, cM. pucyHok A.12 (npunoxeHue A),...°;

V', y"— yron mexay nrnockoCTbio, NPOXOASLLEN Yepes OCb 1 MPOAOIbHBIN LLOB LWTYLepa, Y MIOCKOCTLI0, MPOXO-

OsiLLen Yepes NMHUI0, COEOANHSIOLLYIO LEHTPbI OTBEPCTUN, CM. pUCYHOK A.12 (npunoxeHue A),...°;
®— yron mexay 60nbLLOW OCbo 0BanbHOro OTBEPCTMSA M MIOCKOCTbLIO, MPOXOASLLEN Yepe3 OCb 0bevalku cocy-
Aa, cm. pucyHok A.13 (mpunoxexune A),... °.

4 OOLWwmMe NnonoxeHus

4.1 VlanoxeHHble B CTaHAapTe METOAbI pacHeTa OCHOBaHbLI Ha TEOPUM NPEAENbHOIO paBHOBECUS (Npeaerb-
HbIX Harpy3ok). Teopus npegenbHOro paBHOBECUS NpeanoriaraeT, YTo MaTepuar B YCrOBUSIX 3KCMyaTauum nna-
cTudeH. MNMepeyeHb Takux cTanemn u MUHUMarbHas Temnepartypa NnpMMeHeHUs], Koraa ctasnb COXpaHaeT Heobxoau-
Mble nnacTuyeckme cBoncTea, npueeaeHsl B FOCT P 52630. AHanornyHble gaHHbIE NpyBeAeHbl B HOPMAaTUBHBIX
OOKYMEHTax Ha cocyabl 1 annaparbl U3 LBETHLIX METANJI0B — antoMUHUSA, Meau, TUTaHa, HAKENS 1 UX CriaBoB.

B Tex cniyyasix, koraa martepuarn HennacTUYHbIA UK MO KakMM-NMOOo ApyrMM napaMeTpaM U yCrioBUSIM
aKcnnyaTaumm He BbIMOSTHATCA YCINOBUS NPUMEHEHNST HACTOSILLIEro CTaHaapTa, TO pacyeT cnefyeT NpoBoauTb
no FOCT P 52857.9 nu6o no cneLumansHbIM MeTO4aM pacyeTa.

4.2 MNpenenbl NPUMEHEHNS1 pacYeTHbIX OpMy OrpaHNYMBAIOTCH YCITOBUSMU, NMPUBEAEHHBIMM B Tabnuvue 1.

Tabnuuya 1
YcnoBsue npumeHeHus bopmyn Ans pacyeTa yKpenrneHus oTBepcTui B
HanmeHoBaHue .
napamertpa UMNMHOPUYECKNX KOHUYEeCKNX o6eqavu<ax, ANNUNTUYECKNX AHULax ccbepmqecm/lx n TOpPO-
obeyvalikax nepexogax unu gHuLax (KpblLLKax) chepudecknx gHuLax
(KpblLLKax) (KpblLLKax)
THOLLEHMe guameT-
OTHoWeHYe Aname d - 264 d, - 2c4 d, - 204 d, - 20
pos D <10 10 — D <06 Db <06
Dy
OTHOLUEHME TOMLWMHbI _ _ _
CTeHKn obevaiiku unu > D 2 <0 s-¢ . o 2 D £ <of 2 D £ <of
Dy, cos o
OHWLLA K gnameTpy
1) Mpwn pacyeTe Ha NPOYHOCTbL 06eYaek U AHULL MPU BHELUHMX CTaTUYECKUX Harpy3kax Ha LwTyLep AN LunuHapu-
YEeCKMX U KoHMYecknx obevaek d/D < 0,8, ans gHuUL 1 kpblwek — d/D < 0,6.

3




FOCT P 52857.3—2007

4.3 [pwn yCcTaHOBKE HaKMOHHbIX LUTYLIEPOB C KPYroBbiM NONEpPeYHbIM CEYEHNEM Ha LMNUHAPUYECKNX obe-
YarKkax MeTo4 pacyeTa YKpenneHus OTBepCTUn MPUMEHUM, ecrv yron y (CM. pucyHok A.116) He npeBbIwaeT 45°,
a OTHOLLEHWe ocer OBarbHOro oTBepcTus dq 1 d, (CM. pucyHok A.11a) yaoBneTBopsieT yCrnoBuio

ﬁg1+2—VDp(s_c)_ (1)

ds d

OTU orpaHNYeHUs1 He PacnpOCTPAHSIFOTCA Ha TaHreHUManbHbIe WTYLUepbl (CM. pucyHok A.118), Ha HaKMoH-
Hble LUTYLEpPbl, OCb KOTOPbIX NIEXUT B NIOCKOCTM NOMEPEYHOro ceveHnst obevarikm (cMm. pucyHok A.112). Ons
CMELLIEHHbIX (HELeHTparbHbIX) LUTYLEPOB Ha 3NNUNTUYECKUX AHULLAX Yron ¥ (CM. pUcyHOK A.5) He [OIKeH npe-
BbILaTb 60°.

4.4 PaccTosiHMe OT Kpasi WTyLuepa A0 Kpas BHELLHEN NOBEPXHOCTU CHepUUECcKOro HeOTOOPTOBAHHOIO U
TOpPOCHEPUNHECKOTO AHULLA, U3MEPSIEMOE MO NPOEKLIMN 0GpasyroLLEel Ha MITOCKOCTM OCHOBaHWS AHULLA, JOMMKHO
ObITb He MeHee e >[0,10 (D + 2s); 0,09 (D + s)].

Marnble oTBEpPCTUS, ANAMETP KOTOPLIX YAOBNETBOPSIET YCIIOBUIO

d, <max[(s - ¢);02,/D, (s - ¢)], (2)

JornyckaeTcs pa3meLLaTh B KPaeBOW 30HE BbIMYKITbIX AHMLL 6€3 cneumanbHbIX pacHeTHbIX UMM 3KCepUMeHTarb-
HbIX 060CHOBaHUA.

Mpun pasmeLLeHnn OTBEPCTUI B KPAEBOW 30HE LIMMMHAPUYECKUX U KOHNYECKMX obevaek Heobxoanm yyeT
OrpaHUYeHni, ykasaHHblx B 5.1.5.4.

B kpaeBoW 30He aNNUATUYECKUX U Nonycdepudecknx QHULL AoNyckaeTcs pasmeLleHne otBepctun 6es
OrpaHNYEHUIA.

4.5 PacyeT Ha NPOYHOCTb MPU BHELLHNX CTAaTUYECKMUX Harpyskax NpUMeHUM Ons WTyLepoB, HOpMarbHO
pacnosioXeHHbIX K MOBEPXHOCTU obeyaek unm gHuLL,.

5 PacueT yKkpensieHUss OTBepCTUSA Npyu BHYTPEHHEM U BHELLHEM fJaBleHusxX

5.1 OcHoBHbIe ¢hopMynbI pacyeTa

5.1.1 PacyeTHble gnameTphbl

[drameTpbl yKpennsemblX 3NeMEeHTOB BbIYMCHSIOT Mo (hopmynam:
- ANg umMnuHapudeckon obeyarnkm

D, = D; (3)
- ONs1 KOHUYeCckon obevanku, nepexona unu gHuULLa
Dy
b, = cosa.’ (4)

= ON4 3nnnnTn4ecknxX AHnLY,

2 2
D—z\/1 AT e, (5)

Dy =25 o '
- Ans annuMnTu4eckux aHuw, npy H=0,25D
2
D, =2Dy1-3(%) ; (6)
- AN cdhepuyecknx AHNLL, a Takke Topocdepnyeckmx HMULL BHE 30HbI OTOOPTOBKU
D, = 2R, @)

roe R — onsa Topocgepuyecknx gnnil onpegenstot no FOCT P 52857.2.
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5.1.1.1 PacuyeTHbI AnaMeTp OTBEPCTUS B CTEHKE 0bevariku, nepexoaa Unm QHULLIA NPY Hanu4mm WTyLepa c
KpYribiM nonepeYHbIM CEYEHNEM, OCb KOTOPOTrO COBMaAaeT C HOPMarbio K MOBEPXHOCTU B LIEHTPE OTBEPCTUS [CM.
pucyHok A.4, A.56, A.6 (NnpunoxeHne A)] unm KpyroBoro oTeepcTus 6e3 LwryLepa, BbIYMCNAT nNo dopmyne

d, = d+ 2c;. (8)

PacuyeTHbI AMameTp OTBEPCTUS ANS LTyLepa, OCb KOTOPOro NEXUT B NIIOCKOCTU MNONEPEYHOTO CeYEHUS
LUUITMHOPWYECKON UM KOHNYeCKor obeyvariku [cMm. pucyHok A.118, 2 (npunoxkeHune A)], BbIMUCASOT No dopmyrie

d, = max {d, 0,5t} + 2c¢;. (9)

PacueTHbI AnameTp 0TBEPCTUSA A1 CMELLIEHHOrO LWTyLepa Ha arTMNTUYECKOM AHuLLe [cM. pucyHok A.5a
(npunoxeHune A)] BLIMMCASIOT No hopmyrie

d+ 2c
dy = ——=.
2x 10
(%] (10)

5.1.1.2 INpun HaIVM4MKM HAKMOHHOTO LUTYLIEPa C KPYribIM MONepeYHbIM ceveHneM, korga 6onbLuasi ocb oBasib-
HOro OTBEpCTUS C 0bpasytoLLel obevariku cocTaBnsaeT yron  [cM. pucyHok A.11a (npunoxenne A)], pacyeTHbIN
AvamMeTp OTBEPCTUS BbIYMCASAIOT No doopmyre

d, = (d + 2¢;) (1 + tg?y cos? w). 11)

[ns uMnNMHOPUYECKMX U KOHMYECKNX obevaek, korga ocbk WwTtylepa [cM. pucyHok A.116 (mpunoxeHue A)]
NEXMT B NITIOCKOCTU MPOAONBLHOIO ceyeHus obevanku (o = 0), 1 ans Bcex 0TBepCTUi B ccheprnyeckux u Topocde-
PUYECKMX OHULLEAX pacHETHBIN ANaMeTp BbIYUCTIAIOT Mo hopmyrie

d =d+2c:S

P cos?y (12)

PacueTHbI grameTp oBaribHOro OTBEPCTUS ANs NMeprieHANKYNSPHO PacrorioKeHHOro LTyLiepa K MOBEepXHO-
cTv 06eyaiikv BbIMUCIIAOT Mo hopmyrie

d, = (d, +2c,)|sin’ o +

(dy +205) (01 + dp +4c5) w]_ 13

2(d, + 2¢,)?

[ns BeINyknbIx gHUW, @ = 0.

PacueTHbI AnameTp OTBEPCTUS AN LWTYLEepa C KPYribiM NonepeYHbIM CEHEHNEM, OCb KOTOPOro COBMNagaeT
C HOpMarbHo K MOBEPXHOCTN 06eyalikv B LEHTPE OTBEPCTUS, MPU HanM4mMm oTOOPTOBKM UM TOPOOBPa3HOM BCTaBKM
BbIYMNCNISAOT MO opmyrie

dy=d+1,5(r—s,) + 2¢,. (14)

5.1.2 KoachchpuumeHT NnpoYHOCTU CBapHbIX COeAUHEHUN

Ecnu ocb cBapHoro wBa obevaniku (GHULLA) yaaneHa oT Hapy>XHOW NOBEPXHOCTM LUTYLIepa Ha pacCTosiHNE
bonee YeM TpU TOMWUHBI YKPENNSiEMOro anemMeHTa 3s [cM. pucyHok A.4 (npunoxeHune A)], To koadhPULMEHT
NMPOYHOCTU 3TOIO CBAPHOr0 COEAMHEHUS NPU pacyeTe YKpenneHnsa oTBepCTMn cneagyeT npyuHuMaTs ¢ = 1. B uc-
KNoYMTENbHBIX CNyyasax, Korga cBapHoOW LLOB NnepecekaeT OTBEPCTME UMK yaaneH OT HapyXHOW NOBEPXHOCTH
LITyLlepa Ha paccTosiHNE MeHee 3s, MPUHMMAIT @ < 1 B 3aBMCUMOCTY OT B1Aa M Ka4yecTBa CBApHOIO LUBA.

Ecnn nnockocTb, Npoxoasiias Yepes NpoaosibHbIN LLOB BanbLIOBaHHOTO LWTYLLEepa U OCb 3TOrO WTyLepa,
obpasyeT yron y He MeHee 60° ¢ MNOCKOCTLIO NPOAOSILHOMO OCEBOIO CEYEHUS LIMITUHAPUYECKON U KOHUYECKOW
obevankm [cM. pucyHok A.12 (npunoxeHue A)], ToO IpuHMMatoT @4 = 1. B ocTanbHbIX cnyyasx ¢4 < 1 B 3aBUCMMO-
CTW OT BMAa 1 KayecTBa CBApPHOro LUBaA.

5
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5.1.3 PacuyeT TONWMHbI CTEHOK

5.1.3.1 PacyeTHble TONWMHBI CTEHOK YKpensieMblx 35IEMEHTOB onpeaenstoT B cootBeTcTBum ¢ FTOCT P
52857.2. [Ina annunTUYeCcKNX gHNLL, paboTaroLwmnx o BHYTPEHHMM AaBIIEHNEM, PACHETHYHO TOSLLMHY CTEHKN Sp
BbIYUCIIAIOT NO dhopMyne

pD,

Sy ==,
P 4¢[c]l-p

(15)
roe KoadppumumeHT ¢ onpegensaoT no 5.1.2.
5.1.3.2 PacyeTHyo TOMWWNHY CTEHKU LUTYLIEPA, HAarpy>KeHHOTO Kak BHYTPEHHMM, Tak 1 Hapy>XHbIM JaBMNeHU-
€M, BblUMCNAT No hopmyrne

p(d +2c;)

$1p = 2[cl1¢1 - p’ (16)

roe KoappumumeHT @, onpeaensaT no 5.1.2.

[nsa oBanbHoro wTyLepa B 3ToM hopmyre d = d;.

5.1.4 PacyeTHble ANINHBbI WITYLEpPOB

PacuyeTHble AnvHbI BHELLIHEN U BHYTPEHHEN YacTel KPyIIoro WTyLepa, y4acTBYHLLME B YKPENieHn oTBep-
CTUIA N yYnTbIBAEMbIE MPU pacyeTe [CM. pUCYHOK A.6 (npunokeHne A)], BbIMMCAAOT Mo doopMynam:

L = min{l; 125,/(d + 2¢,) (s; - ¢5) (17)

lyy = min{l3; 05.(d +2¢,) (55 — €5 — cq1) (18)

[nga osanbHoro wryuepa [cM. pucyHok A.13 (NpunoxeHue A)] B aTux popmynax d = d,.

B cnyyae npoxogsiero wryuepa [CM. pucyHok A.7 (npunoxeHue A)] s3 = s;.

5.1.5 PacyeTHasa wmpuHa

5.1.5.1 lWUnpurHy 30HbI yKpenneHns B obevaikax, nepexogax U AH1LWaxX BbIMMCNAT No dopmyne

L, =/Dy(s—¢). (19)

5.1.5.2 PacueTHyI0 LUMPUHY 30HbI YKPENIEHNs B CTEHKe obevaliku, nepexona Uiv gHuLLa B OKPECTHOCTH
LTYyLlepa Npy Hanu4um TopoobpasHoOM BCTaBKU UM BBAPHOTO KorbLia [cM. pucyHok A.10 (npunoxeHune A)] Bblumc-
naAT No goopmyrne

Iy =min {£; L}. (20)

B cnyqae ot6opTOBKM [CM. prcyHOK A.9 (npunoxeHne A)], a Taikoke Npy OTCYTCTBUM TOPOODOPa3HOWM BCTaBK/
Uy BBapHOTO KorbLa

I =L, (21)

5.1.5.3 Pac4eTHy!0 LUMPUHY HaKMagHOoro KorbLia BblMUCAAT No doopMyrie

lyp = min{lz;,/Dp (s, +s— C)}. (22)

5.1.5.4 [Ina oTBEpCTUN, yaaneHHbIX OT APYrMX KOHCTPYKTMBHbLIX 3NIEMEHTOB Ha paccTosHue L, < L, [cm.
prCyHOK A.4 (NpunoxeHue A)], pacueTHyo LUMPWHY [y, [, onpeaensioT cneaytomnm o6pasom:

- ANs 30HbI coeanHEHUs obeyariki € KOMbLOM XXECTKOCTU, NNOCKUM AHULLEM, TPYOHOM peLLeTKomn [CM. pucy-
HoK A.4a (npunoxeHue A)] — no dpopmynam (20) nnu (21) n (22);

- AN 30HbI COEAUHEHMS KOHUYECKON 06evainku ¢ Apyron obeyvankom n obevankm C KOHNYECKNUM UMM BbIMyK-
nbiM gHuweM [cMm. pucyHok A.46 (npynoxeHune A)], a Tarkke ¢ pbnaHuem nnmn ceanoson onopor cocyaa no
dopmynam:

= L by =min {L; L}. (23)

11—1559 6
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5.1.6 OTHOLWEeHUsA gonycKaeMbIX HanpsHKeHUn:
- 0N BHELUHEN YacTu WTyuepa

—mi ol .
X = m|n{1,0, o] }
- AN HaKnagHoro KorbLa
. (¢}
X2 = mln{1,0; %};
- ANs BHYTPEHHe YacTu WTylepa
. (¢}
X3 = mln{1,0; %}

5.1.7 PacueTHbIN guaMeTp OTBEpPCTUS, He TPeOYHOLUIA OONONTHUTENLHOrO YKpensieHus
PacueTHbIl AvameTp OTBEPCTUS, He TpebyoLLMi AONONHUTENBHOMO YKPENEHUs], BLIYMCTIAIOT Mo hopMyre

dop = 04D, (s — ). (24)

5.2 OavHOYHbIe OTBEpPCTUA B cOCyaax M annaparax

OTBEpCTUE CUMTAETCH OAMHOYHBIM, ECINY DNpKanLLee K HeMy OTBEPCTHE HE OKa3bIBAET Ha HEMO BIIUSAHMSA,
YTO MMEET MECTO, KOrda PacCTOsIHUE MEXAY HAPYXHBbIMU MOBEPXHOCTAMM COOTBETCTBYOLLMX LUTYLIEPOB [CM. py-
CyHOK A.2 (npunoxeHne A)] yaoBrneTBoOpseT YCIIOBUIO

b=>,[D;(s—c)+,/D(s - c). (25)
5.2.1 PacuyeTHbI AnamMeTp OAMHOYHOrO OTBEPCTUA, HEe TPeOyroLero ykpenneHus, ons cocyaon
noa BHYTPEHHUM U3ObITOYHbLIM JaBNeHUEM

PacueTHbIN anameTp O AMHOYHOro OTBEpPCTUA, He Tpe6y+0|.|.|,ero OONOJTHUTENBHOrO YKpenneHna npu Hann4dmm
N306bITOYHOM TOMLWLMHBLI CTEHKMN cocyaa, BblHUCNAKOT NO (popmyne

d, =2(SS;C—O,8),/Dp(s—C). (26)

Ecnn pvaeTHbIVI anameTp OgNMHOYHOro OTBEpPCTUA yOOBIIETBOPAET YCITIOBUIO

d, < do, (27)

TO AanbHENLLNX PACYETOB YKPENEHNA OTBEPCTUIN He TpebyeTcs.

B cny4yae HeBbINONHeEHMs ycroBus (27) pacyeT YKpenseHus npoBoaaT no 5.2.2mn 5.2.3.

5.2.2 YcnoBue yKpenneHUs OQUHOYHbIX OTBEPCTUN

5.2.2.1 B cnyyae yKpenneHusi oTBEpCTUs YTOSLLEHMEM CTEHKM cocyaa Uinu WwTyuepa nMbo HaknagHbIM
KOIbLIOM, MO0 TOPpOOOpa3HOW BCTaBKOW MM OTOOPTOBKOW JOJIKHO BbINONHATLCS YCIIOBME

l1p (S'l - S'lp - Cs) X1t 12p32x2 + lSp (83 —Cs— Cs1) X3t lp (S_ Sp - C) 20,5 (dp - dop) Sp. (28)

5.2.2.2 Tpwu yKpenneHumn oTBEPCTMS LUTYLIEPOM NPOU3BOSIbHOM hopMbl [cM. prcyHOK A.1 (NnpunoxeHune A)]
YCINOBUE YKpenreHus BbipaXkaeTcs B oOLem Buae

Ap+A32A=05(dy—do) S, - (29)

3pecok nnowaaun A, n A; onpegenstoTtcsa 6e3 ydeTa npnbasBok ¢, C; M pacYeTHbIX TOMNLLMH CTEHOK LUTyLepa
S1p U COCYAA S,.

AnvHbl WTyuepa, yunTbiBaeMble Npu onpedeneHny nnowanen A, u A, BBIMUCTIAIOT: [y, no dpopmyrie (17),
I3, Mo cpopmyrie (18).

7
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5.2.2.3 Pacuet YKpenieHna otBepCcTnd C NOMOLLbIO HaKnagaHoro KoJibua npu HeobXxoaMMOocCTH onpeneneHnd
nnowaan aToro Komnbua npoBogAT Nno cpopmyne

Ay 2 % {075(dp —dop)Sy — I (s =8, =€) = 15 (Sy = S1p = Cs)xq — I35 (S5 — C — Cs1)X3}’ (30)

rae Ay = S, — nnolazb HaknagHoro Kombua.

Ecnu s, > 2s, TO HaknagHble KonbLa pEKOMEHAYETCS YCTaHaBNMBaTb CHAPYXXWU U U3HYTPY cocyda Wi
annapara, npuyem TOoMLWUHa Hapy»XHOTo Konbua npuHumMaeTcs 0,5s,, BHyTpeHHero — 0,5s, + c.

5.2.3 lonyckaemoe BHyTpPeHHee U3bbITOMHOE AaBreHue

HonyckaemMoe BHyTpeHHee N30bITOYHOE JaBNEHNE BbIYMCHIAOT No doopmyne

2Ky (s - [c]
Pl= B sy V- (31)

roe K= 1 — ons uunuHOpruyecKmx 1 KOHMYECKUX obevaex;
Ki=2 — ans BbINYKNbIX OHWULL,.

- hp (81— Cs)x1 + lp Soxo + l3p (S3 — Cs — Cs1) X3

(s -c)

d, —d, d +2c l ' (32)
p op s @ “p
1+ 05 lp + K4 Dp y 1p

V =min {1,

[nga oBanbHoro wryLepa B aTon coopmyrne d = d;.
5.3 YyeT B3aMMHOro BNUAHUA OTBEPCTUM B cocyAax U annapartax, HarpyXeHHbIX BHYTPEHHUM
AaBneHvem
Ecnu He BbINONHEHO ycnosue (25), To pacyeT TakvMx B3avMOBNUSIOLLNX OTBEPCTUN [CM. pucyHkM A.2 n A.3
(npunoxeHune A)] BbINONHAETCS cnegylowmmM obpa3om: BHaYane paccymTbiBaloT YKPENeHNs AN Kaxaoro U3
3TUX OTBEPCTUIN OTAENBHO B COOTBETCTBUM C 5.2, 3aTEM NPOBEPSAETCH AOCTAaTOMHOCTb YKPENNEHUS NepeMbIvKkn
Mexay OTBEPCTUAMU, ANS YEro BblYUCNAIOT AoMNyckaeMoe JaBrneHue Ans nepemblykm no popmyne

2K4(s — c)ol[o]
[P1=05(D; v D) +(s-ov " (33)

1+l{p(sﬁ—cé)xﬁ”épséx'z”ép (83— C5 = Cs1) X3 + Hp (ST—CE) x i+ 15 STx3 + 13 (85— €5 = Cs1) %3
. b(s-c
rae V=min {1 T - ( - ), o T . (34)
K.log s PP %, d+208£i+%¢£
3|2 2b 1 D; o7 b Df o7 b

Mpu coBMECTHOM YKpenneHun AByX B3aUMOBITUSIIOLLIMX OTBEPCTMIN OOLLUM HaKNagHbIM KOMNbLOM [CM. pUcy-
Hok A.8 (MpunoxeHune A)] KoadppMLUMEHT MOHWKEHNSI MPOYHOCTU BIYUCNIAOT Mo hopmyrie

1" lip(81—C5) X1+ Hp (87— Cs) X1+ L2 Sp X2 +13p (83— C5 = Con) X3 + 13p (S5 — 65— Cs1) %3

V=min {1, b(s - o)
B ’ iog s BB, [d+20s o lip d”+2cg ¢ p ’ (35)
s(™*F 20 J*™M{T D, 7 BT Dy i b

rae L, =min{b;l3, + I3, }.

[nga osanbHoro wryuepa B popmynax (34) n (35)d'=d{nd"=d; .

Ecnu ocb cBapHoro wBa obevanky (oHuLLA) yaaneHa OT HapyXHbIX NOBEPXHOCTEN 0boux LWTyLepoB 6onee
YeM Ha TPW TONLLMHBI CTEHKM YKPENMSeMoro anemMeHTa (3s) 1 He nepecekaeT NepemMblyKy, TO KOahULIMEHT NPoY-
HOCTM 3TOro cBapHoro Lwea B hopmynax (33), (34) u (35) cneayet npuHumaTh ¢ = 1. B ocTanbHbIX criyyasx ¢ < 1
B 3aBMCUMOCTM OT BMAA U KayecTBa 3TOro CBapHOro LBa.

11* 8
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KoadhduumeHTbl IPOYHOCTY NPOAOIBbHBLIX CBapHbLIX LUBOB LWITYLEPOB @4 = 1 1 ¢4 = 1, ecnu cooTBeTCTBY!O-
LLME CBapHbI€e LUBbI COCTABNSAT Ha OKPY)XKHOCTU LUTYLLEPOB C NUHWEN, COEAMHSAOLLEN LIEHTPbI OTBEPCTUI [CM.
pucyHok A.12 (npunoxenue A)], LeHTparnbHble yrbl ' v " He meHee 60 °C.

B ocTtanbHbIX criyyaax ¢4 <1 n ¢4"< 1 B 3aBUCMMOCTW OT BMAA U Ka4eCTBa COOTBETCTBYIOLLLErO CBapHOro
wea. KoacpdmumeHT K3 4N LMNnHOPUYECKNX 1 KOHUYECKMX obeyaek BbIYMCHIAT No hopmyre

1+ cos?
Ky =+ 5B (36)

Yron B onpegensieTca B COOTBETCTBMM C PUCYHKOM A.3, npunoxeHune A.

Ona sbinyknbix guu, K3 = 1.

Mpu ykpenneHum oByx G5IM3KO PaCcNoSIOKEHHbIX OTBEPCTUIN OPYTMMU CIOCOBaMM HYXKHO, YTOObI MONOBUHA
nroLaam, HeobxoaMMOoN AN YKPENEHUS B NPOAOSIBHOM CEYEHMM (CM. PUCYHOK A.2, NpunoxeHue A), pasveLla-
nacb Mexgy 3TUMU OTBEPCTUSAMM.

[nsa psiga otBepctuin [cM. pucyHok A.14 (npunoxerne A)] koahPULNEHT NOHMKEHUS MPOYHOCTU BbIYNCTISA-
0T no goopmyrne

2b1 + 4l1p (%))ﬁ 2b2 + 4l1p (%)X‘]

d +2cg)’ d+2c) [
(1+ cosPy) (08by + d + 2¢g) + 411,3% (1+ cos?By) (08b, + d + 2¢4) + 411,,% (37)
p p

V=min{1

PacueT no 5.3. He MpUMEHNM, eCnn UMEKTCH B3aUMOBIMSIIOLLME OTBEPCTUSA Y OOHO N3 HUX BbIMOMHEHO B
cooTBeTCTBUM C prcyHkoM A.10, npunoxeHne A.

5.4 YkpenneHve oTBepCTUI B COCyAax M annapartax, Harpy>XeHHbIX HapyXHbIM JaBreHuemM

Honyckaemoe HapyXHoe AaBrieHne BbIYUCASIOT N0 hopMyne

[pln

[p]= - ([P]n )2 ’ (38)

[ple

rae [p], — Oonyckaemoe HapyXXHOe AaBreHue B npedenax ninacTu4HoCTy, onpegensemoe no opmyrne
(31) kak gonyckaeMoe BHyTpeHHee 13bbITOYHOE AaBrieHre Ansi Cocyda unv annaparta ¢ otsepctiem npu ¢ = 1,0;

[p]le— Bonyckaemoe HapyXHOe JaBreHune B npedernax ynpyroctu, onpegensemoe no FOCT P 52857.2—
Onsi COOTBETCTBYOLLMX 06eyarikv 1 gHua 6e3 oTBepCTUN.

Mpn Hanu4MM B3aMMHOro BNUSAHUS OTBEPCTUN [p], onpedenseTca aHanornyHo [p] no 5.3 ona kaxagoro
OTBEPCTUSA B OTAENBHOCTM M AN NEPEMBIYKU, @ 3aTEM U3 NOMNyYEHHbIX 3HaYEHU MPUHMMAETCS MEHbLLIEE.

[nst obeyaek nnm gHWLL C KOMNbLIaMU XXECTKOCTU pacyeT NpoBOAAT OTAENBHO A5 KaXKAO0ro yyacTka C 0TBep-
CTMSIMW MEXAY COCEAHMMM KOMbLIaMMU.

6 PacyeT Ha NPOYHOCTb LUNMUHAPUYECKMX Obeyvaek n cpepuyeckux OHULL NpwU
BHELIHUX CTaTUYECKUX Harpy3Kax Ha wryuep [cM. pucyHok A.15 (npunoxeHne A)]

6.1 LlunuHppuyeckana obevanka

6.1.1 YcnoBus npuMmeHeHns pac4yeTHbIX hopmyn

PacueTHble oopMyIibl IPUMEHMMbI MPU BbIMOMHEHWMN CIEOYHOLLMX YCITOBUIA:
a) 0,001<s/D,<0,1;

o= %
6) "o 1/Dc~s3

roe S, — 3KBMBalrieHTHad TonwmnHa obeyvaliku 1 HaknagHoro KonbLua;
B) paccToAaHne OT Kpasa wrtyuepa o no6oro OpYyroro KOHCTpPYKTUBHOIO 3rieMeHTa, rge BO3MOXXHa KOHUEH-

<10,

Tpaumst HanpsHKEeHUIM, AOIMKHO BbITb He MeHee /R, S, ;

F) ncnonHuTenbHaa TOJNWMHaA WTylepa Sq OO0IKHa ObITb HA ONMHE He MeHee ‘,dc S;.
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6.1.2 OnpeperneHve 3KBMBarNeHTHOM TONLWMHbI CTEHKU 06eyvaliky OKOJo WTyuepa
OKBMBANEHTHYIO TOMNLMHY 06eYalki OKOSO LUTYLepa BbIYMCHISIOT MO hopMyriam:
a) ecrnv HaknagHoro KorbLa HeT, TO S, = S;

6) ecnu ycTaHOBEHO HaKNaaHoe KosbLo, TONpu I, > /R, (S + S;)
_ _ ; / .
S,=S+S,%ecnm Iy < JR.(S+S,), Tos,=s+min (S) ———=;S,) %2-
3 2 A2 2 c 2 3 ,—DC(S+ )

6.1.3 OnpepeneHune gonycKkaeMbIX Harpy3oK

Jdonyctumble 3HauYeHWs AaBneHWsl, 0CEBOMN Harpy3ku 1 M3rmbaroLLmx MOMEHTOB OnNpeaensoTCa He3aBUCKH-
MO Apyr OT Apyra. [1ns oLeHKN NPOYHOCTU y3na BPe3Kku LUTyLiepa Npy COBMECTHOM AENCTBUMN HAarpy30K UCMosb-
3yeTcsi BbiMyknasi KpuBas NpeaenbHOro COCTOSHUS.

6.1.3.1 Jonyckaemoe gaBrieHune ans OQuHOYHOro OTBEPCTUS onpegenseTcs no 5.2.3.

6.1.3.2 [Jonyckaemoe oceBoe ycunue Ha wryuep [F,] npy OTCYTCTBMM HAKMagHOro KorbLa BbIMUCIIAOT NO

dopmyrne
[F] =[c] (s —¢)2 max [Cy; 1, 81]. (39)

C, onpegenstoT no rpaduky, NpuBedeHHOMY Ha pucyHKke A.16 (npunoxeHune A), unu BbIMUCNAOT No op-
myne
Ci=ay+ajh, +ay )2 +a; 23 +a, A%, (40)

MapameTp A;onpenensioT npu s, =(s—c).

KoadbdpuupmeHTsl ay— a4 npuBedeHsl B Tabnvue 2.

6.1.3.3 [Jonyckaemoe oceBOe ycunme Ha LUTyuep npy Hanm4mm HaknagHoro konbeua (npu s/ s, 2 0,5)
paBHO:

[FZ] = min {[F]; [FlI}, (41)
roe pgornyckaemoe oceBoe yeunue [F,4] 13 yCrioBust NpOYMHOCTM B MECTE MepeceyeHmst LTyLiepa ¢ obeyaiikoii
[F21]=[0] (s + X2 s2—c)2max [Cy; 1, 81]. (42)

A BBIYMCAAOT NpU S, onpegensemon no 6.1.2.
[lonyckaemoe oceBoe ycunme [F,,] U3 ycrnosus NpoYHOCTM Y BHELLHEW KPOMKM HaKNagHoro KonbLla npu
S1/ 8, 20,5 BblMMCHAOT MO opmyne

[F] = [0] (s — )2 max [Cy; 1, 81]. (43)

Aconpegenstot npn d. =D, n s;=s—c.
C, onpegensoT no rpaduvky, NpMBeAEHHOMY Ha pucyHKe A.16 (npunoxenne A), v BbIMUCNSAIOT No dop-
Myne

Cr=ap +ajh, +ay A2 + a3 )3 +a, A%, (44)
ap— a, NpvBeeHbl B Tabnuue 2.

6.1.3.4 JJonyckaeMbliii nsrmbaroLmin MOMeHT [M,], AeNCTBYIOWMIA Ha LUTYLEP B NIOCKOCTU, NepreHamKy-
NSIPHOW K OCK cocyaa, Npu OTCYTCTBUM HaKNagHOro KombLa BbIYMCHAIOT MO chopmyne

[M,]= [o](s ~ ¢)? Semax[C,14,9]. (45)

C, onpegenstoT no rpaduKky, npuBeaeHHOMY Ha pucyHKke A.17 (MpunoxeHue A), Uiy BelMUCASIOT No dop-
Myne

Cy=ay +ah, +a, A2 + a3 A3 +a, AL, (46)
A ONPeAensioT NpU S, = S — C.
10
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KoadbdpuumeHTsl ay — a4 npuBeaeHsl B Tabnuue 3.
6.1.3.5 Jonyckaemblin nsrubaroLumm moMeHT [M,] npu HanuymMm HaknagHoro konbua (sq/ s, 20,5 ) Belumcns-
0T no doopmyrne

[M,] = min {[My]; [M,c]}. (47)

Honyckaembiii n3rndaroLmin MOMeHT [M, 4] 13 ycrnoBmsi NPOYHOCTM B MECTE NepeceyeHuns LwTyLepa c obe-
YanKoW BbIYMCNAIOT NO hopMyrie

(M1 = [0](s + %2 5, — ©)° S max[C,;4,9]. (48)

A BBIYMCASAIOT NpU S, onpeaensieMon no 6.1.2.
Honyckaembin nsrmbarowmii MOMeHT [M,,] N3 yCnoBusi NPOYHOCTY Y BHELLIHEW KPOMKW HaKINagHOoro KonbLa
(npwu 84/ s, 20,5) BlumMcnsOT No chopmyrne

[Myo] = [o](s — c)? % max[C,:4,9]. (49)

AcBBIMMCAAIOT NPU S, =S—cn d, = D,.
C, onpegensioT no rpaduky, npuBeaeHHOMY Ha pucyHke A.17 (MpunoxeHue A), Unm BeIMNCASAIOT No op-
myrne

szao+a17\,c+az7\,20+837\%+a47\,t. (50)

ap— a, NpuBeaeHsb! B Tabnuue 3.
6.1.3.6 [lonyckaembl usrubaroLmii MOMeHT [M, ], AENCTBYOLLWIA Ha WITYLEP B NIOCKOCTM, COBNaaatoLLen ¢
OCbl0 cocyaa, NPy OTCYTCTBUM HAKNaAHOro KOmnbLia BbIMUCNSAOT Mo hopmyne

M, ] =[o](s - ¢ % max(Cy; 4,91 (51)

C; onpeensitoT no rpacviky, NpUBEAEHHOMY Ha pUcyHke A.18 (NpunoxeHre A), B 3aBUCUMOCTU OT A, UK
BbIYMCIISIOT MO hopMyrie:

C3:ao+a17\,c+az7\,zc+a37\,i+a47\i. (52)

A BBIYMCASAOT MPU S, = S — C.

ay— a, NnpuBeAeHbl B Tabnuvue 4.

Ecnu oTHoweHune s, / s, HaxoauTca mexay 0,2 u 0,5, To koadpduumneHT C; onpeaenstoT € NOMOLLLIO
NMHEVHOW UHTEPNONALMK.

6.1.3.7 Jonyckaemblii narnbaroLmin MOMeHT [M,] npy Hanuuum HaknagHoro Konbua (npu s/ s, > 0,5)
paBeH:

[M,] = min {[M]; [M,,]}. (53)

Honyckaemblin nsrvbaroLumin MOMeHT [M, 1] 13 ycrioBusi NpOYHOCTM B MeCTe NepeceyeHms LTylepa ¢ obe-
Yarkow BbIMMCNSAOT No hopmyne

[M,1] = [6](s + X2 S, 0 S max[Cy;4,9]. (54)

C5 onpegensoT no rpaduky, npuBeaeHHOMY Ha pycyHke A.18 (npunoxeHue A), B 3aBUCUMOCTY OT A, Unu
BbIYMCIIAOT Mo popmyne

Cy=ap +ah, +ay A2 + a3 A3 +a A%, (55)

A OMPEAEensIoT Npn S, = S + (S, — C.
ay— a, NnpvBeeHs! B Tabnuue 4.

11
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Honyckaembli nsrubaromnin MOMeHT [M,,] 13 ycrioBusi MPOYHOCTU Y BHELLHEN KPOMKU HAKMa4HOro Koflb-
La BbIUCTISAOT No doopmyne

[M,] = [0](s - ¢)2 % max[Cy; 4,9]. (56)

C; onpegenstoT no rpacuky, npuBegeHHOMY Ha pucyHke A.18 (npunoxeHue A), B 3aBUCUMOCTY OT A, Unu
BbIYMCASIOT MO popMyne

Cy=ay +ah, +a )2 + a3 A3 +a,Ah. (57)

A.onpegensetrcanpnd,=D,ns,=s—c.

ap— a,npviBefeHbl B Tabnuue 4.

Ecnu oTHoweHwe TonwwmH s; /' s, Haxogdatca mexay 0,2 n 0,5 , To koaddpumumeHT C; Ha pucyHke A.18
(npunoxeHune A) onpegensitoT Npy NOMOLLM NIMHENHON UHTEPNONALNN.

6.1.4 CoBMecTHOe AencTBUe Harpy3okK

MpenBapuTEnbHO NPOBEPSIOT BbINOMHEHWE YCOBUIA MPOYHOCTU ANS KaXKA0W Harpy3ki B OTAENbHOCTY:

®, = ‘%‘ <1; (58)
FZ .
q)z = E < 1, (59)

M V(M
@b:\/(m) +([M—§]) <1, (60)

Kpome TOro, onpenenaroT BbINONMHEHNE yCJ'IOBI/II7I NPOYHOCTU NP COBMECTHOM nencTeunm Harpysok

L+,

@ @
{max( C, @) C—f - 02,

2
)] +®2 <10. (61)

C, npuHMMaloT paBHbIM 1,1, ecnun Harpyska onpegensanachk ¢ y4eToM CTECHEHHOCTM TeMnepaTypHbIX e-
dopmaumit. B octanbHbix cnydasx C, = 1.

@, onpenenstoT C y4eTOM HanpasrieHWUst oOceBon Harpysku. Ecnmn ocesasi Harpyska HanpaBneHa Hapyxxy oT
CTeHkU, To @, cnegyeT NPpMHUMATBL CO 3HAKOM Nntoc. Ecnn @, HanpasneHa B NPOTUBOMOIOXHOM HanpasreHnu,
To B hopmyre (61) @, cnegyeT npyHMMaTb CO 3HAKOM MUHYC.

6.1.5 NpoBepka Npo4YHOCTU LWITYLEpaA

MakcumarnbHble NPOAOIbHbIE PacTArMBaloLLMe HamnpsiKeHUs B LUTYLiepe AOMKHbI YAOBNETBOPSAThL YCIO-

BUIO:
2 2
pld+sy) 4YMi+ My F

4(s1=Cs)  n(d + ;)2 (sy - Cs) TR+ ) (s - c)

<[o];. (62)

Fz cnenyet NPpUHATb paBHbIM HYIHO, €CI OHa CO3a4aeT CXXUMalkLlee HanpaxeHue.
Kpome pacyeTa Ha NPO4YHOCTb, NPOBOAAT pacyeT Ha yCTOW-II/IBOCTb wTyuepa no cbopmyne

’2 2
by M + My +@£1, (63)

[pl (M] [F]

roe [M] v [F] — nonyckaemMble U3rmbaroLnin MOMEHT 1 CKMMatoLLas NpoaoribHasg cua CoOTBETCTBEHHO;

[p] — nonyckaemoe BHelLHee AaBneHne U3 YCroBusa yCTONYNBOCTMU.

[M], [F] v [p] onpepenstoT no FTOCT P 52857.2 ans obeyvarikv WwWtyLepa.

Ecnu F,pactaruBatowlas npogonsHas cuna, a p — BHyTPeHHee n3bbITOMHOE AaBreHne, To B hopMyne
(63) F, n p HagOo NPUHATL PaBHOM HYTIO.

12
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Tabnuua 2
sy /s, a a, a, as a,
- 0,60072181 0,95196257 0,0051957881 -0,001406381 0
Tabnwuya 3
N ay a, a, a, a,
- 4,526315 0,064021889 0,15887638 —0,021419298 0,0010350407
Tabnuua 4
s, /s, a a, a, a, a,
<0,2 4,8844124 -0,071389214 0,79991259 —0,024155709 0
>0,5 6,3178075 -3,6618209 4,5145391 -0,83094839 0,050698494

6.2 Cchepuueckoe gHuwe 1)
6.2.1 YcnoBue npuMeHeHUs pac4yeTHbIX hopmyn
DopMyrbl IPUMMEHUMbI MPY BLIMOITHEHWW CEAYOLLNX YCIOBUN:

a)0,001<s/R;<0,1.

HwkHWI Npegen TOHKOCTEHHOCTU Ri < 0,001 crneayeT BbIMOMHATb, €CNN TOMLMHA CTEHKN AHULLA He
C

npesbilaeT NoJ1I0BUHbI TOJTLLHBbI CTEHKA obevarku.

d,
6) g = ——2— <10,
V RC SS
raoe S, — 3KBMBarieHTHaa TorwnHa AHULLAa U HaKnmagHOoro Kosbua;
B) paccToAaHne OT Kpasa wTtyuepa o noboro OpYyroro KOHCTpPYKTUBHOIO 3rieMeHTa, rge BO3MOXHa KOHUEH-

Tpauna Hanp;|>|<eHvu71, He MeHblLle, YeM ﬂRC Sy

F) ncnonHuUTernbHaa TosNWMHa WTtyLepa Sy A0JMKHa ObITb Ha ANNHE He MeHee ,/dS1 .

6.2.2 OnpeperneHne 3KBMBaNeHTHOM TONLWMWHbI CTEHKU 06eyvalikyi OKOJo WTylepa
OKBMBANEHTHYIO TOMNLWMHY 06eYalki OKOSO LUTYLePa BbIYMCISIOT MO hopMyriam:
a) ecnu HaKNagHoro KosbLa HeT, TO S, = S;

6) ecrnn ycTaHOBMEHO HaKMaaHoe KoMbLo, TONMPU [ > R (S + Sp) S; =S+ Sy X0, €cn [ < JR. (S + Sp),

1 l .
0SS, =S+MIN(S) ——, S .
TO S, ( 2 ,—DC(S ) 2)X2

6.2.3 OnpepeneHne gonycKkaeMbIX Harpy3okK

Jdonyckaemble 3HaYeHUs AaBrneHunsi, OCEBOW Harpy3ku U n3rmbatoLLMx MOMEHTOB ONpeaensoT He3aBUCK-
Mo Apyr oT Agpyra. [Ins oueHKky NPOYHOCTY y3na Bpesku LUTyLepa npu COBMECTHOM AENCTBUM Harpy30K UCTIONb3Y-
€TCH NMHEHOEe CyMMMPOBaHNE NOBPEXAEHNN.

6.2.3.1 BcnomoraTernbHbIe napameTpbl

4 . _ o [2[0h(s1-¢r) [s1-¢
Ag = R, s, K4_m|n( [o]s, d, ;1.

) PacueT MoXeT BbITh MPUMEHEH ANA aNAMMTUYECKOro AHULLA, ECNN PACCTOAHNE OT HaPYXXHOI KPOMKY LITYLiepa,
n3MepeHHoe Mo xopfe, He Gonee 0,4 HapyxHoro AuameTpa Axvwa. CpeaHuii paaguyc aHnLia R, NPUHNMAaeTCst paBHbIM
paauycy B BeEpLUMHE 3MNUNTUYECKOro AHULLA.

13
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6.2.3.2 [lonyckaemoe gaBneHune 4ng 0QUHOYHOrO OTBEPCTUS onpeaenaoT no 5.2.3.
6.2.3.3 [onyckaemoe oceBoe ycunue Ha wtyuep [F,] npy OTCyTCTBUM HaKNagHOro KorbLa onpeaenstoT no
rpacuky, NnpMBegeHHOMY Ha pucyHke A.19 (npunoxeHune A), Unn BbIYUCTIAIOT NO hopmyre

[F,]1=[0](s — ¢)? (182 + 24 /1+ K, A, + 091K, 32), (64)
roe As n K, BblUMCRIAOT NpU S, = S —C.
6.2.3.4 Jonyckaemoe oceBoe ycunue Ha wryuep [F,] npy Hanuyinm HaknagHoro KonbsLa

[F = min {[F,]; [FAI}, (65)

roe gonyckaemoe oceBoe ycunue [F,4] n3 ycnoBusi NPOYHOCTM B MECTe nepeceyeHmns wryuepa ¢ 060104Kon
onpegensioT no rpaduky, NpuBeaeHHOMY Ha pucyHke A.19 (MpunoxeHue A), Unun BbIMUCASIOT No hopmyrie

[F,q]=[0]1(S + %2 S, — €)? (182 + 241+ Ky Ay + 091K, 22); (66)

As ¥ Ky BBIYMCNSIOT NPU S, = S + )5S, — C, Onpeaensemon no 6.2.2.
[onyckaemoe oceBoe ycunme 13 ycrnosus MPOYHOCTM Y BHELLHEN KPDOMKM HaKnaHOro KonbLia BbIYMUCSAIOT
no coopmyne

[F,o] = [0](s — ¢)? (182 + 24 1+ K, A¢ + 091K, 22), (67)
rae Ag BbIUMCNAOT NpU S, = S— ¢ U d; = D,, a napameTp K, =1.

6.2.3.5 [lonyckaembln narnbaroLmin MOMeHT [M,] npyu OTCYTCTBUM HaknagHoro Kombua onpeaenstoT no
rpacuky, npMBegeHHOMY Ha pucyHke A.20 (npunoxeHune A), Unn BbIMUCTISIOT NO hopmyrie

[My] = [o](s — ) S8(4.9 + 20T+ K, &g + 091K, 22), (68)

rae Ags u K BBIYMCHAT NpU S, = S—C.
6.2.3.6 [lonyckaembln n3rmbatoLLmin MOMeHT [M,] npy HanuumMmn HakNagHoro KombLa BbIYMCNAIOT NO hopMy-
ne

[(Mp] = min {[My1]; [Mp2l}, (69)

roe [Mp4], Bonyckaemblvi U3rnbatoLwnin MOMEHT U3 YCNOBUSA NMPOYHOCTU B MECTE nepecedeHus Wwrylepa ¢ gHu-
LeM, onpedenstoT no rpacuky, npuseaeHHOMY Ha pucyHke A.20 (npynoxeHue A), Ninm BbIYMCIIAIOT NO hopMyne

[Mp,] = [G](S + %2 S, — C)? %(4,9 +201+ K, L + 091K, 22). (70)

As¥ K BbIMMCHISIIOT NpU S, onpedensemon no 6.2.2.
[Honyckaembli nsrmbatowmii MOMeHT [M,,] U3 ycrnoBusi NPOYHOCTN Y BHELLIHEN KPOMKW HaKMaaHoro KonbLa
onpeaensioT no rpaduky, npusegeHHoMy Ha pucyHke A.20 (npunoxexue A), Unn BeIYUCNAIOT No hopmyne

[My,] = [6](s — ¢)? %(4,9 +2041+ Ky hg + 091K, 22). (71)

As BBIYMCTIAT NpU S, = S—cu d, = D,, a napametp K, =1,0.
6.2.4 CoBMecTHOe AeNCTBUE Harpy3oK
MpenBapuTensHO NPOBEPSIIOT YCOBME MPOYHOCTU AN KaX 0N Harpysku B OTAEMbLHOCTU:

Pl 4.

@, Z‘W‘S'], (72)
F

®, = (Fq <t (73)
M

®, = .| <1 (74)

12—1559 14
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Kpome TOro, onpeanendrT BbiNoNIHEHNE ycnosvnh NPOYHOCTU Npn COBMECTHOM HEVICTBMM Harpy3ok
max (@, + ®f; @] |, — 0,2d,]) + @y < 1,0. (75)

6.2.5 NMpoBepKa NPO4YHOCTMU LWITYLIepa
MakcrmarnbHble NPoJorbHbIE PACTAMMBaOLLME HANPSPKEHUS B LUTYLLEepe AOMMKHbI YAOBNETBOPSATL YCIOBUIO

p(d + %) 4M, F,
4(s—c5) n(d + 87)? (84 — Cs) IECERICEDN) =lol. (76)

Ecnu F, cosgaeT cxumaroLlee HanpsixxeHue, 1o F, cnegyeT NPUHATL PaBHOW HYIHO.
YcTonumocTb wtyLepa npu p =0 gomkHa BbiTe NpoBepeHa no dopmyne

[va]+%S1. (77)

Ecnn Fz pacTtdarmearoLlada npogoribHaa cuna, a p — BHYTpeHHee M30bLITOYHOE AaBNeHNE, TO B q:)opmyne

(77) F, v p HaOo NPUHATE PaBHLIMU HYTTHO.

[M] n [F] — ponyckaemble usrnbarowmnin - MOMEHT M CKMMaroLasa NpoAaoribHas cuna cooTBETCTBEHHO,

onpegensemble n3 ycriosu yctonumsoctu no NOCT P 52857.2.

15
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MpunoxeHue A
(ob6s3aTenbHoOE)

PﬂcyHKVI, NOoACHAKOLWMEe TEKCT CTaHAapTa N pacyeTHbIe pa3mMmepbl
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S3

PucyHok A.1 — KoMmneHcauus Bbipe3aHHOro CeYeHUs LUTYLLEPOM NPOn3BOIbHON PhOpMbl
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PucyHok A.2 — YkpenneHne B3aumMOBNUSIOLLMX OTBEPCTUIA
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6
PucyHok A.3 — OOGLmin cnyyai pacrnonoXeHUs B3aMMOBIUSIIOLLMX OTBEPCTUIA
S1 d $1 d
N N
(%] (%]
(%] I (%] I
|4 V. [0
\‘f’ f '\m
i
a LK S3 % LK S3
Q a
Q
a 6
S1 d S1 d
| LK
1T L -5 b ~
\ & &
(%] 1 [%] 1
k K/ Y \W,
~0 0 l/
-
N S3 Ly S3
Q a JN
8 e

PucyHok A.4 — YKpenneHne OTBEPCTUI NMpU HanuyumMm G6IM3KO PacnonoXeHHbIX KOHCTPYKTUBHBIX 351IEMEHTOB (HENPOXO-
Osume Wwtyuepa)
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PucyHok A.5 — CmMeLleHHble WTyLepa Ha BbIMYKIOM AHULLE
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PucyHok A.7 — YkpenneHne oTBEpCTUI NPW HanNMyYMm NpoxoasLuero wryuepa
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7 a — YyKpenneHve KpyroBbiM Ha-
KnafHbIM KOMbLOM

"
13

I "
S3 S3

6 — yKpenneHue HecUMMEeTpuy-
HbIM KOIbLIOM

PucyHok A.8 — CoBMeCTHOe yKpenneHue B3avMOBMUSIOLLNX OTBEPCTUN

PucyHok A.9 — YKpenneHue oTBEpCTUIA OTOOPTOBKOM
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a 6

PucyHok A.10 — YKpenneHue oTBepCcTUsa TOPoOOpa3HON BCTaBKOW MM BBAPHBLIM KOMbLOM
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PucyHok A.11— HaknoHHble wTyuepa Ha obevarike
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PucyHok A.12 — YyeT BNMAHMSA CBapHbIX LWBOB

by

PucyHok A.13 — OTBepcTue ons oearb-
HOro LWTyUepa, NepneHanKynspHoro K
NnoBepxXHOCTN obevarkn
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PucyHok A.14 — Psagbl oTBepcTuin

A -
v,

a — unnuHapudeckas obevarika Npu BHELHUX CTaTUYECKMX 6 — chepuyeckoe OHuLLe Npu
Harpyskax Ha wTyuep BHELLHUX CTaTUYECKUX Harpys-
Kax Ha WwTyuep

PucyHok A.15
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PucyHok A.16 — 'pachuk ans onpeaenexus C,
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PucyHok A.17 — 'pacpuk ans onpegenerus C,
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PucyHok A.18 — Mpadpuk Ansa onpenenexus C,
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PucyHok A.19 — Mpadouk anst onpenenenus [F]
(BepxHsAs kpyBas npu K = 1; HWKXHAA KpmBas — MuHUMMarnbHoe 3HadveHue npu K < 1,0)
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1000

A[M],,

2
[c]ls5d,
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1
0,1 1,0 10,0 Ag

PucyHok A.20 — Npadpuk ans onpeaenenus [M,]
(BepxHsst kpyBasi Npy K = 1; HWXHAA KpMBas — MuHMMarnbHoe 3HadveHue npu K < 1,0)

YK 66.023:006.354 OKC 71.120 roz OKI1 36 1500
75.200

KntoueBble crioea: cocyabl U annapaTtbl, HOPMbl M MeTOAbl pacyeTa Ha MPOYHOCTb, YKPEenneHus OTBEPCTUM,
JornycKaeMble Harpysku, Wryuepa
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