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NMpeaucnoBue

Llenn n npuHumnel ctaHaaptusauum B Poccuiickon ®epepaunm yctaHoBneHsl ®efepanbHbIM 3aKOHOM
oT 27 gekabps 2002 r. Ne 184-03 «O TexHN4eCcKoM perynnpoBaHMmny, a npasuna NpUMeHeHNst HaLMoHarnbHbIX
ctaHgapToB Poccuickon ®egepaumm — FOCT P 1.0—2004 «Ctangaptmsaums B Poccuiickon ®egepauyun. Oc-
HOBHBbIE MOJOXKEHUA»

CBeaeHus o cTaHAapTe

1 PABPABOTAH OTKpbITbIM aKLMOHEPHBIM 00LLEeCTBOM «Hay4HO-MCcCneaoBaTenbCkmnii M KOHCTPYKTOPC-
KW MHCTUTYT Xumu4deckoro mawunmHoctpoeHus» (OAO HUMXNMMALLY); 3akpbITbiM akuMoHEepHbIM OOLLECTBOM
«MeTpoxum NxmHnpuHr» (3AO MeTpoxum NHXMHUPKHT); OTKPbITbIM akLMOHEPHBLIM 00LLIecTBOM «Bcepoccuii-
CKWIA Hay4HO-MCCreaoBaTenbCkuii U NPOEKTHO-KOHCTPYKTOPCKUA UHCTUTYT HEMTSAHOro MaluMHOCTPOEHUS»
(OAO BHUMHEDTEMALL); ®enepanbHoi cnyX60i Mo 3KoNorMyeckomMy, TEXHONOrMYeCKoOMY U aTOMHOMY Haf-
3opy (PoctexHagsop)

2 BHECEH TexHnyeckum komuteToM no ctaHgaptusauymm TK 260 « ObopyaoBaHue XMMmM4eckoe n HedoTe-
rasonepepabaTtbiBatoLLee»

3 YTBEPX[EH VI BBEAEH B IENCTBUE MMpukasom PeaepansHOro areHTCTBa No TEXHUYECKOMY pery-
nnpoBaHuo U MeTpororimn ot 27 gekabpsa 2007 r. Ne 503-cT

4 B HacTosLLEM CTaHAapTe y4TEHbl OCHOBHbIE HOPMATUBHbIE NMOSIOXKEHWS CIEAYHOLLMX MEXOYHAPOOHbIX 1
€BpOMNEeNCKNX CTaHAapTOB:

Oupektuebl 97/23 EC EBponelickoro MapnameHTa n CoeTta oT 29 mas 1997 r. no cOnmKeHno 3akoHoaa-
TENbCTB rOCY4apCTB-YNEHOB, Kacarollerncs obopyaoBaHus, paboTatowero nog gasnenvem; EH 13445-3 : 2002
«Cocyabl, paboTatowme nog gaeneHmem. Yacte 3. Pacyet» (EN 13445-3 : 2002 «Unfired pressure vessel —
Part 3: Design»)

5 BBE[EH BINEPBbIE

UHbopmayusi 06 usmeHeHuUsix K Hacmosiwemy cmaHdapmy rybrukyemcsi 8 exe200H0 usdagaeMoM UH-
ghopmayUoHHOM yka3amere «HayuoHarnbHble crmaHdapmbly, @ meKcm U3MEHEHUU U MornMpagoK — 8 eXKeMEeCSYHO
u3dasaeMbix UHGhOPMaUUOHHbIX yKazamernsx « HauuoHanbHbie cmaHOapmbi». B criyyae nepecmompa (3ameHbl)
unu ommMeHsl Hacmosuwez2o cmaHdapma coomeemcemaytouee ysedomneHue 6ydem ornybriuko8aHo 8 exeme-
CA4YHO u30agaeMoM UHGhOpMayUOHHOM yKa3amerne «HayuoHanbHbie cmaHOapmbi». Coomeemcmesyru,as UH-
gopmayusi, yeeOoMIieHUE U MEKCMbI pa3Mewaromecs makxe 8 UHGhopMayUOHHOU cucmeme obuiezo nosnb306a-
Husi — Ha ogpuyuanbHom calime @edeparnbHO20 azeHmemea rno MexHUYEeCKoOMy peayriupogaHuto U Memporo-
euu 8 cemu lhmepHem

© CrangapTtuHdopm, 2009

HacToswwi ctaHaapT He MoXeT GbiTb MOMTHOCTbLIO MW YacTUYHO BOCNPOU3BEAEH, TUPAXXMPOBAH M pacnpo-
CTpaHeH B KayecTBe odmumanbHOro usgaHus Ges paspelueHns denepanbHOro areHTCTBa no TEXHUYECKOMY
perynmupoBaHuio U METPOSIOTAN
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HAUWOHANBbHBIA CTAHOAPT POCCUMUCKOW OEQEPALMUMNU

Cocypabl n annaparbl
HOPMbIl U METOAbl PACYETA HA NPO4YHOCTb
PacuyeT Ha NPOYHOCTb U repMeTUYHOCTb hNlaHLEeBbIX COeAUHEHUI

Vessels and apparatus. Norms and methods of strength calculation.
Stength and leak-tightness calculation of flange joints

Data BBeaeHna — 2008—04—01

1 O6nactb NpUMeHeHus

Hacroswuin ctaHaapT yctaHaBnMBaeT HOPMbI U METOAbI pacyeTa Ha MPOYHOCTb M repMETUYHOCTb (hriaHLe-
BbIX COEAMHEHWI COCYA0B U annapaToB 13 YrNepoancTbIX Y NerMpoBaHHbIX CTanewn, LBETHbIX MeTansos (anioMu-
HWS1, Meau, TUTaHa 1 UX CNaBoB), MPUMEHSIEMbIX B XMMUYECKON, HE(hTEXMMUYECKON, HedhTenepepabaTbiBatoLLei
N CMEXHbIX OTPACNAX NMPOMbILLAIEHHOCTH, paboTatoLwmx B yCNOBUAX OQHOKPATHBIX M MHOFOKpaTHBIX Harpy3oK nog
BHYTPEHHUM M30bITOYHBLIM AaBNEHNEM UMW BaKyyMOM, NOA4 AENCTBUEM OCEBbIX CUM U U3rMBaoLLMX MOMEHTOB.
[onyckaeTcs Takke NCnonb3oBaHWe HacTosILLEro cTaHgapTa Ans pacyeTa doraHuUeBbIX coeanHeHnn Tpybonposo-
A0B. HopMbI 1 MeToAbI pacyeTa Ha MPOYHOCTb U FePMETUYHOCTL (hriaHLEeBbIX COEAMHEHUIA MPUMEHVMbI MPK YCIOo-
BUW, YTO TEXHNYECKME TPeBOBaHMSA K KOHCTPYUPOBAHWIO, N3TOTOBMEHMWIO M KOHTPOSIO YAOBNETBOPSAIOT TpeboBaHuW-
SIM HOpMaTMBHbIX AOKYMEHTOB. B cnyyae, ecnu cBoCTBa Matepunarnos, OTKITOHEHNSI OT FeOMETPUYECKON hOpMbl,
HETOYHOCTM UMK Ka4eCTBO U3rOTOBMEHNS OTNNYAIOTCS OT TpeboBaHM HOPMAaTUBHBIX JOKYMEHTOB, TO MPY pacyeTe
Ha NPOYHOCTb 3TN OTCTYNMNEHNS OOMKHbI BbITb Y4TEHLI COOTBETCTBYIOLLEN KOPPEKTUPOBKOW pacHeTHbIX (hopmyi.

HacToswumi ctaHgapT pacnpocTpaHaeTcs Ha pacyeT prnaHueBbIX CoeauHEHNI ¢ priaHLaMm NpMBapHLIMM
BCTbIK, NIIOCKMMMW NPUBAPHbLIMW 1 CBOBOAHBIMM C MIIOCKMMUW, BOCBMUIPAHHBIMY 1 OBarbHbIMW NPOKNagkamu, Ko-
TOpblE MNOMHOCTHI0 PACNONOXEHbLI BHYTPU OKPY>KHOCTU, OrPaHNYEHHOW OTBEPCTUAMM NOA LWNUIbKN (BOMTbI).

HacTtosawuin ctaHgapT npumeHsaeTcsa coBmectHo ¢ FTOCT P 52857.1—2007.

2 HopmaTuBHbIe CCbISIKN

B HacTosiLem cTaHaapTe UCNonb30BaHbl CChINIKM Ha cneayoLwmne ctaHaapThl:

FOCT P 52630—2006 Cocyabl 1 annapatbl cTanbHble cBapHble. OBLne TeXHUYeCckne ycnosusi

FOCT P 52857.1—2007 Cocyabl 1 annapaTbl. Hopmbl 1 MeToAbl pacyeTa Ha NpoyHOCTb. ObLwme TpeboBa-
HWs1

FOCT P 52857.6—2007 Cocygabl 1 annapatbl. HopMbl u MeTOAbLI pacyeTa Ha NpoYHOCTb. PacyeT Ha npoy-
HOCTb MPY MarnoLMKNoBbIX Harpy3kax

FOCT P 52857.7—2007 Cocyabl 1 annapaTbl. Hopmbl 1 MeETOAbI pacyeTa Ha MPOYHOCTb. TennoobMeHHbIe
annaparbl

FOCT 481—80 MapoHnT 1 Npoknagku u3 Hero. TexHU4eckue ycrnosus

FOCT 2850—95 KapToH acbecToBbIin. TexHU4eckme ycrnosus

FOCT 7338—90 NnacTuHbl pe3vHOBbLIE N PE3NHOTKaHEBLIE. TEXHNYECKME YCIOBUS

FOCT 12816—80 ®naHLbl apmaTypbl, COeAMHUTENBHbLIX YacTen u Tpybonposogos Ha P, o1 0,140 20,0
MrMa (oT 1 Ao 200 krc/cm?). ObLme TexHuyeckue TpeboBaHNs

FOCT 28759.5—90 dnaHupbl cocyaoB 1 annapaToB. TexHu4eckne TpeboBaHnst

U3paHue ochmumanbHoe
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MpumeyaHue— Mpy NONb30BaHNN HACTOSILLMM CTaHAAPTOM LieniecoobpasHo NPOBEPUTL AENCTBUE CChINIOY-
HbIX CTaHOAPTOB B MH(POPMALMOHHOM cUCTEME OBLLErO MOJb30BaHMS - Ha oduLmarnibHoM canTe denepanbHOro areHT-
CTBa MO TEXHUYECKOMY PETYIIMPOBAHMIO U METPOSIOTN B CETU VIHTEPHET UK MO eXXeroaHo M3gaBaeMoMy MHADOPMaLIMOH-
HOMY yKasaTento «HauuoHarbHble CTaHAaPTbI», KOTOPbIV ONyGNMKOBaH MO COCTOSHUIO Ha 1 SSHBaps TeKyLlero roga, v no
COOTBETCTBYIOLMM €XXEMECSHHO U3aaBaeMbIM MHOPMALMOHHBIM yKasaTernsm, onybnmnkoBaHHbIM B TekyLleM rogy. Ecnu
CCbINIOYHBIV CTaHOapPT 3aMeHeH (M3MeHeH), TO MpY NOMb30BaHUM HAaCTOSILLMM CTaHAapTOM CrefyeT PyKOBOACTBOBATLCS
3aMEHSIIOLLMM (M3MEHEHHbIM) cTaHAapToM. Ecnu cchiNoYHbIl cTaHaapT oTMeHeH Ge3 3aMeHbl, TO MOMOXeHWe, B KOTO-
POM [iaHa CChlfika Ha Hero, NPUMEHSIETCS B YaCTU, He 3aTparMBalolein 3Ty CCbInKy.

3 Obo3HauyeHun
B HacTodAlemM CTaHOapTe npuMeHeHbl cneayrwime O603HaHeHMﬂI

Ag — CyMMapHasi nfowaab cedeHns 60nToB (LUNuek) No BHyTpEHHEMY AnamMeTpy pe3bbbl UNn Harpy>KeHHOMY
CEeYEHMI0 HaUMEHBLLIETro AnameTpa, MM,

a— nnevo ycunuii B bonTax (Lnunekax) ceobogHoro gnaxua, Mw;

b — nneyo ycunuii B 6ontax (LWnurnbkax), MM;

bo— o dekTnBHAA WMPUHA NPOKNAaKN, MM;

b, — WMprHa NpoKagku, Mm;

¢ — npubaBka Ha KOppPO3UI, MM;

Cr — K03(hMUMEHT, yunTbIBaOLLMIA N3rnb Tapenku dnadua Mexay bontamm (LUnunbkamu);

D,,— HapyXHbIin guameTp dnaHua, Mu;

D — BHYTpeHHWIA AnameTp dnaHua, Mm;

Dg — onameTp OKpY>XHOCTM pacnonoXeHnst GoNToB (LUNUmek), M;

D, — pacyeTHbI AnameTp NpoKnagku, M;

D,, , — Hapy>XHblA AnameTp NpoKnagk1, Mm;

D, — BHYTpeHHWIA auamMeTp Konbla cBoboAHOro dnaHua, Mu;

D,, .— HapyXHbIi AnaMeTp KosnbLa cBOOOAHOro hrnaHua, Mu;

D, — HapyxHbIn AnameTp KoHTakTa bypTa v konbLa csobogHoro dnaHua, MM;

D* — npuBegeHHbIn gnameTp cdnaHua, Mm;

d — Hapy>XHbI guameTp 6onTa (LWNunbKn), MM;

E,, — ycnoBHbIn MOAYnb cxaTtusa npoknagku, MMa;

Eéo — MOAynb NPOAONBHON YNpyrocTu matepuana 6onta (wnuneky) npu Temnepatype 20 °C, MIMa;

Efo — MOAYMb NPOAOSIBHOW YNPYrocT Matepuarna cBobogHoro konbua npu Temnepatype 20 °C, Mla;

E,— mMoaynb npoaonbHON ynpyroctn matepuarna cBobogHoro konbsLa npy pac4eTHon Temnepartype, MlMa;
Es— mMoaynb npoaonbHON ynpyroctn matepuana 6onta (Lununbku) npy pac4HeTHon Temnepartype, Ma;

EZ EZ E?°— mopynb NpoporibHOM ynpyrocTv Matepuana dnaHua npu remnepatype 20 °C, MMa;
E,, E,, E— moaynb NpodornbHOK yNpyrocTn MaTepuana driaHua npu pacyeTHon TemnepaTtype, Mla;
E,ﬁ? — MOAyIb NPOAOIBHON YNPYrocTn Matepuana Kpbiwwku npu Temnepatype 20 °C, MlMa;

E,, — MoAynb NpoAosibHOM YNpyrocTy Matepuarna KpbILLKv npy pacyeTHorn Temnepartype, Ma;

e — MneYyo ycunus ot 4encTBmSA aBNeHUs BHYTpY cbriaHua, Mm;

F — BHelwHAs oceBasd cuna (pactarmBatoLas cuna 6epeTcs co 3HaKoM NI0C, CXMMalLLas cuna — co 3HaKoM
MUHyC), H;

f— k03 pMUMEHT yBenuUeHUs N3rnbHbIX HAaNPSXKEHWIN B CEYEHUN Sy NPMBaPHOTo BCTbIK hriaHua;

fs— nnowaab NonepeyHoro cevyeHms bonta (LWNubkM) N0 BHyTPEHHEMY AMameTpy pe3bbbl Unv ceveHuro Hau-
MeHbLLEro AnameTpa, Mm%

h, hy, h, — TonNWWHa Tapenkn dnaHua, Mm;

hy— paccTosiHne OT HapyXHOM NOBEPXHOCTM 06eyvankn 40 BHYTPEHHEN OKPYXXHOCTU KOHTakKTa GypTa v konbLia

cBobopgHoro dnaHuya, Mv;

h,— TonwwmHa konbua ceobogHoro dnaHua, MM;

hyps Bp — TOMLLMHA KPBILLKM 1 €€ (hnaHLEeBOW 4acTu, COOTBETCTBEHHO, MM,

h, — TonwMHa NpoknNagk1, Mu;

h, — TonwmHa Tpy6HOI peLleTkM Unu 3aknagHoi AeTanu mexay npoknaakamm, Mv;

2



FOCT P 52857.4—2007

Ko — KO3 DULMEHT 0BXKaTNSA MPOKIaaKu;

K — OTHOLLIEHNE HAaPYXKHOTO AnamMeTpa Tapesnku dpriaHua kK BHyTPEHHEMY AnamMeTpy;
K\, — OTHOLLEHNE HapyXHOro AnameTpa NIOCKOM KPbILWKW K CPEAHEMY AMaMeTpy NPOKMaaKu;

K1 — koadhuLMEHT yBeNnnUYeHUs: oNyCckaeMblX HAaMpsKeHW Npu pacyeTe onaHueB ¢ y4eTOM CTECHEHHOCTU

TemnepaTypHbix geopmaunii;

K| o — koadbcpuupeHT ycnosm? paboTbl;
K| s — KO3(PULIMEHT yCrioBuiA 3aTsHKKM GONTOB (LUNKUMEK);

K| - — koathprLIMEHT y4eTa Harpy3ku OT TeMnepaTypHbiX AecopmaLnii;

Ko — k0athdmLUmeHT yBenuueHust 4onyckaemoro yria noBopoTa graHLueB Npy UCnbiTaHnu;

Lg— adbpekTBHAA AnmHa 6onTa (Lnunbku) Npu onpeaeneHny NoaaTnMeoCTu, MM;

Lg ,— paccTosiHme Mexay OnopPHbLIMWN MOBEPXHOCTAMMU rarikv U ronosky 6onTa nnm onopHsIMU NOBEPXHOCTSAMM
raek, Mw;

/— pNVHa KOHNYEeCKOW BTYNKM NPMBapHOro BCThIK donaHua, Mu;

[y — napameTp ANUHbI BTYIKW, MM;

M — BHeLLHWUI n3rndatoLnin MOMeHT, H-Mum;

MM — pacueTHbIil M3rnbatoLLmii MOMEHT, AeACTBYOLWMIA Ha dnaHeL, Npu 3aTsxke H-Mmm;

MP — pacyeTHbIi n3rnbaroLLmil MOMEHT, AeCTBYIOLLMIA Ha dhnaHel B pabounx ycrnosusix, H-mm;

M, — pacHeTHbI N3rnbatoLLMii MOMEHT, AeCTBYIOLLMI Ha KOMNbLo cCBOBOAHOrO chnaHLa npy 3atsxke, H-mm;

MpP — pacyeTHbIN n3rnbaroLnin MOMEHT, AeNCTBYOLLMIA Ha KOMbLo cBO6OAHOTO dnaHua B paboymnx yCrnosusx,
H-mMm;

M, — KpyTALLMIA MOMEHT Ha KItoye Npu 3aTskke Ans 6onToB (wnunek), H-mm;

m — NpOKNagoYHbI KOS PULMEHT;

N — 4MCIO LMKINOB N3MEHEHMUS PEXMMOB JKCTNyaTaLmu;

N, — uuncno umknoB c6opok — pa3bopok;

[N], — Bonyckaemoe Y1CIO LIMKMOB U3MEHEHNS PEXUMOB 3KCniyaTauum;

[N]. — Bonyckaemoe 41cro Lmknos c6opok — pas3bopok;

n— yuncno 60nToB (WNunek);

n; — Ko PULMEHT 3anaca NPoOYHOCTM NO Npeaeny TeKy4ecTu;

np— KO3 PMUMEHT 3anaca NPOYHOCTIN NO Npeaeny ANUTenNbHON NPOYHOCTY;

N, — KO3 MUMEHT 3anaca NPoO4YHOCTM Mo nNpegeny nonsyyectu;

Py — ycunue, Heobxoanmoe Ansg CMATUS NPOKagky npu 3atsixke, H;

Pg1— pacyeTHas Harpyska Ha 6onThbl (LLNUbKK) Npy 3aTshkke, Heobxoammas ans obecneyeHms B paboymx ycno-
BUSIX AaBMeHUs Ha NPOKNazaKy, 40CTaTOYHOro AN repMeTu3aunm pnaHueBoro coeamHeHus, H;

Pg, — pacyeTHas Harpyska Ha 60nTbl (LUNKIbKKX) NpKU 3aTskke, Heobxoaumas anst obecneyeHns obxaTtunsi npo-
Knagkv 1 MUHUMAasbHOro HavyanbHOro HaTsKeHnst 6onToB (Lwnunek), H;

Pg' — pacueTHas Harpyska Ha GonTbl (LNUMLKK) NpY 3aTsxkKe hnaHueBoro coeamHeHuns, H;

PP — pacueTHas Harpyska Ha 60NTbl (LNWbKK) (haHLEeBbIX COeANHEHWI B paboumx ycriosusx, H;

p — pacyeTHOe OaBrieHve (BHyTpeHHee — NOoMnoXuTenbHoe, Hapy>kHoe — oTpuuaTensHoe), MlMa;

Pnp — NpyBEAEHHOE AaBneHue, Mlla;

Q, — paBHogeiicTBylOLIan Harpy3ka oT AaeneHus, H;

Qfy — NpYBEAEHHAs Harpy3ka, Bbl3BaHHas BO3OENCTBMEM BHELLHEN CUIbl 1 nsrnbatoLlero MomeHTa, H;

Q;— Harpyska, Bbl3BaHHasi CTECHEHHOCTbIO TeMnepaTypHbIx gecpopmaumi, H;

[q] — monyckaemoe yoensHoe gaeneHue, MlMa;

q — pacyeTHoe yaenbHoe aasneHune, Mla;

Qo6 — YOAENbHOE AaBneHne obxatusa npoknagku, Mlla;

R, — paanyc KpuBn3HbI chepuyecKkor 4acTu HeOTOOPTOBAHHOM KPbILLKW, MM;

R, — ycunue Ha npoknagke B pabounx ycnosusix, Heobxogumoe Ans obecneyeHns repMeTnyHoOCTv onaHLeBoro
coeguHeHus, H;

S, — 9KBMBaneHTHasi TONLWMHa BTYNKN cpriaHLa, MMm;

Sy — TonuwmHa BTYIKU NPpMBapHOro BCThIK chriaHLa B MecTe NpuBapkm k obeyvarike (Tpybe), TonwmHa obevanku

(Tpy©bl) Nnockoro conaHuya unu 6ypta cBoboaHoro pnaHua, Mu;
S, — TonuwMHa BTYNKM NPUBAPHOro BCTbIK (hriaHua B MecTe NPUCcoeanHEHUs K Tapernke, Mu;
t— pacdeTHasa TeMmnepartypa CTEHKM kopryca (LUTyLepa) B MECTE pacnonoxeHus dnaHueBoro coeamHenus, °C;

3
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tp1, Lpor Ly — PaACYETHAS TemMnepaTypa dradua, °C;

s — pacyeTHada TemnepaTtypa 6onTta (wnunbkn), °C;

t,.— pac4deTHasa TemnepaTypa cBobogHoro konbua, °C;

t,, — pacyeTHas Temneparypa Kpbiwku, °C;

t,— pacyeTHas TemnepaTypa TpyGHOM PELLETKN UM MHOW 3aKNaaHow AeTanu, 3axaTtoi mexay dnaHuamu, °C;

Xyp — NapameTp MIoCKOi KPbILLKY;

X — OTHOCMTENbHas AnuHa BTYNku pnaHua;

Y, — NOAaTNUBOCTb Npoknaaku, Mm/H;

Y6 — nogaTnueBocTb 60nToB (Lnunek), Mm/H;

Yep1» Yap2r Yo — YTIOBasA NOAATNMBOCTL priaHLa npu 3atskke, 1/H-mm;

Y,— yrnoeasi nogaTnnBocTb CBOHOAHOIO KomnbLa npu 3atsxke, 1/H-mm;

Yep.n — YrNI0Bas NOAATIMBOCTb (PriaHLia, Harpy>XeHHOTO BHELUHUM 13ribatoLyyim MoMeHToM, 1/H-mm;

Yep.c — YrnoBas nofaTnmMBoCTb KombLia CBOGOAHOTO oriaHua, Harpy>XeHHOTo BHELUHUM 13rMbatoLMm MOMEHTOM,

1/H-mm;

Yip — YTNOBasi NOAATNMBOCTb MNAOCKOM KPbILLKW UITW YrIioBast NOAATIIMBOCTL hiaHua co cepuyeckon HeoTbop-
TOBaAHHOWM KpblILLKon, 1/H-MM;

oL — KO3 PULMEHT XKECTKOCTU (priaHLLEBOro COEAMHEHNS], HArpPY>KEHHOro BHYTPEHHUM AaBNEHNEM NN BHELLHEN

OCEBOW CUIION;

oy — KO3 PULMEHT XKeCTKOCTU (priaHLEBOro COEANHEHNS], HArPY>KEHHOIO BHELLHUM U3rMbatoLmM MOMEHTOM;

Olgy1, Olep2, Oy — TEMMEPATYPHbIA KOIPDULMEHT NMHENHOTO pacLuMpeHns maTtepurana gnadua, 1/°C;

Olg — TemnepaTypHbIi KO3 MPUUNEHT NMHERHOrO paclumpeHnsa matepuana 6onta (wnuneku), 1/°C;

o, — TemnepaTypHbIi KO3 MUNEHT NMHEHOIO pacLuMpeHns MaTepuana Konbua cesobogHoro dnaHua, 1/°C;

Olyp — TEMNEPATYPHBIN KOIPDULIMEHT NMHEVHOTO paclUMpeHust MaTepuana kpbiluku, 1/°C;

0, — TeMMepaTypHbIi KOIMMULIMEHT NIMHENHOTO pacLLMpeHnst MaTepuana TpyOHO PeLLeTKW U MHOW 3aKnaaHow
aetanu, 3axaron mexay dpnaHuamu, 1/°C;

Ol — KOI(PDULIMEHT KOHLIEHTPaLMN HaMNPsHKEHUIA;

Bt: Bu, By, Bz — pacyeTHble KoathdULMEHTBI, 3aBUCSALLME OT COOTHOLLEHNS pasMepOoB Tapenku dnaHua;

Be, By — pacyeTHble KO3hDPULNEHTBI, 3aBUCSLLIME OT COOTHOLLIEHWS pa3MepOoB BTYIKM hraHua;

[} — oTHOLUEeHWe TONLMHBI BTYSIKM B CEYEHUUN Sy K TONLLMHE B CeYEHUU Sp;

Y— XeCTKOCTb (oriaHueBoro coeanHeHus, H/mwm;

& — KO3(PPULIMEHT YBENUUEHMS [OMYCKAEMbIX HAMPSKEHWI NPU 3aTskke AN draHUEeBbIX COEAUHEHWIA;

T — KOO DULIMEHT, yUUTLIBAIOLLMIA KOHLIEHTPALMIO HAMNPShKEHWA B pe3bbe;

©,— yron noeopoTa KorbLa ceBobogHoro dnaHua B pabounx ycnosusix, pag,;

[6] — ponyckaemblin yron noBopoTa NpMBapHOro BCThIK (hriaHua, nrockoro donaHua nnm 6ypta ceobogHoro dnaHua
B pabounx ycrioBusix, pag;

[©]— monyckaemblin yron nMoBopoOTa Kombua cBobogHoro dnaHua B paboudmx ycrnosusx, pag;

A — KO3(PPULMEHT;

Ay — napameTp cchepryeckort HeOTOOPTOBAHHOM KPbILLKU;

{ — k03hhMUMEHT, 3aBUCSLLMIA OT COOTHOLLIEHUSI Pa3MepPOB BTYIKM donaHua;

G, — pacyeTHas amnnnTyaa NnpuBedeHHbIX yNpyrux HanpsbkeHun, Mla;

ob — pacyeTHas amMnnUTyaa NpuBeAEHHbIX yNpyrux HanpsxxeHui ansa pabounx ycnosui, MrMa;

(5§0 — BpeMeHHOe conpoTuerieHve matepuana 6ontos (wnunek) npu Temnepatype 20 °C, Mla;
G, — BpeMeHHOe CONpoTuBNEeHne matepuana 60nToB (LUN1neK) Npy pac4HeTHor TemnepaType, Mla;

(530 — npegen TekyvyecTn matepuana 6onTtos (wnunek) npu Temnepatype 20 °C, MlMa;

G, — npegen Teky4yecTn matepmana 60nToB (Wnunek) npy pac4yeTHon Temnepartype, Mla;
cﬂ_105 — cpefHee 3HaveHve npeaena AnMTensbHoN NPOYHOCTM MaTepuana 6onTos (Lnunek) 3a 10° 4 npu pacyeT-
How Temnepatype, MMMa;
C19p10° — CPEAHMIA 1% - HbIV MPeAen nonayvecTv Matepuana 6omTos (Lwnunek) 3a 10° 4 Npu pacyeTHoi Temnepa-
Type, MMMa;

o), 6y — MepuanoHanbHoe U3rMbHoe HanpsXXeHue Bo BTYIKe chnaHLa B ce4eHnn Sy 1 Sy COOTBETCTBEHHO,
Mna;
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oYy, O}, — pacyeTHbIe MepnaNOHarbHbIE HaNPsHKeHNs B obevarike (BTynke) praHua npum 3aTsxke Ha Hapyx-
HOW 1 BHYTPEHHEN NOBEPXHOCTU COOTBETCTBEHHO (B ceveHumn S;), Mla;

Gpq, Opp — PacYeTHble MepuaMOHarnbHble HaNPsXKEHNs B CeYeHNn Sy onaHua npu 3aTsaxXKe Ha HapyXHOW 1
BHYTPEHHEen NOBEePXHOCTN COOTBETCTBEHHO, MIa;

M M v 1
o'5, GY4 — OKPYXHbIE HaNPSHXKEHUs NPU 3aTSHKKE Ha HapY>KHOM 1 BHYTPEHHE NOBEPXHOCTN COOTBETCTBEHHO
(ceyenune S,), Mrla;

M M .
O)5, O1g — PaananbHble HanpshxeHns Npy 3aTsikke (ceverne Sq), MIMa;
G0z, Ops — OKPYXHbIE HANPSHKEHUS NPY 3aTAXKKE Ha HapyXHOM W BHYTPEHHEel NOBEPXHOCTU COOTBETCTBEHHO
(ceyenne Sy), MMa;
M M .
Op5, Opg — PadmarbHble HanpshKeHNs Npu 3aTsxke (ceveHne Sy), MMa;
of, of — pacyeTHble MepUaMOHarbHble N3TNBHbIE HANPSHKEHUSA B PABOUMX YCIIOBUAX (B Ce4eHnn Sy 1 Sy cooT-
BETCTBEHHO), Mla;

6 ums Obum — MepManoHarbHble MeMbpaHHble HanpshkeHns B paboumx ycroBusx (B ceveHun Sy n Sy cooTeeT-
CTBEHHO), MMa;

Ofuo — OKPYXHbIE MEMOpaHHbIe HaNpshkeHUs B pabounx ycrnoBusx B cedeHnn Sy, MMa;

o%y, of, —MepuanoHanbHble HanpsxeHus B obevarke (BTysike) B pabo4mX yCIIOBUSAX Ha HAPYXKHOW 1 BHYTPEH-
Hel NOBEPXHOCTM COOTBETCTBEHHO (B ceveHumn S;), MMMa;

654, 0f, —MepuamoHasbHble HanpsxeHus B obevarike (BTyJke) B paboumx YCIoBUAX Ha HAPYXKHOV M BHYTPEH-
Heln NOBEePXHOCTM COOTBETCTBEHHO (B ceveHumn S;), MMMa;

Gf;, Of, — OKPYXHble HanpsbkeHuss B obevarke (BTyrnke) B paboumx yCroOBMSIX HA HAPYXXHOW 1 BHYTPEHHEI
NMOBEPXHOCTSX COOTBETCTBEHHO (B ceveHumn Sy), MMMa;

ofs, Ofs — PaananbHble HanpskeHus B pabounx ycrnosusx (ceverne Sy), MMa;

of;, oY, — OKpyXHble HanpsxeHns B obevaiike (BTyrIke) B pabounx YCrIOBUSAX HA HAPYXXHOM U BHYTPEHHEN
NMOBEPXHOCTSIX COOTBETCTBEHHO (B ceyeHun S;), Mla;

ols, Gfg — pagmanbHble HanpsbkeHns B pabounx ycrosusx (cedeHue Sy), MMa;

Og1 — pacyeTHoe HanpshkeHue B bonTax (Wwnunbkax) npu 3aTsbkke, MIMa;
O — pacyeTHoe HanpsbkeHune B bonTax (Wwnunbkax) B pabouunx ycnosusx, Mra;

O, — pacyeTHOe HanpshxeHue B KomnbLie CBOGOAHOrO brnaHua npu 3atshkke, Mra;

oP — pacyeTHoe HanpshkeHue B KonbLie cBO60AHOrO thnaHua B paboumnx ycnosusx, Mrla;
ORr — PaamarnbHoe HanpsKeHWe B Taperke NpYBapHOro BCThIK oraHLa, nrockoro dnadua n 6ypte cBoboaHOro
chnaHua B ycnosusx 3atsbkku, Mla;

O) — OKPYXXHO€ HampskeHue B Tapesike NpuBapHOro BCTbIK donaHua, nnockoro gnaxHua n 6ypte cBo604HOro
dnaHua B ycrnosusix 3aTsxku, Mla;

OR — PaawnanbHoe HanpshkeHue B Taperike NpMBapHOTo BCTbIK doiaHua, ninockoro dnaHua n 6ypte ceoboaHoro
donaHuya B pabounx ycriosusx, Mla;

0P — OKpyXHO€ HanpshkeHne B Tapenke NpMBapHOro BCThIK hnaHua, Nnockoro donaHua n 6ypte cBo6oaHOro
dnaHua B paboumnx ycriosusx, MlMa;

[c]o— oonyckaeMoe 3Ha4YeHWe YCNOBHbIX YNPYIUX HAaNPsSXXeHnn B ceveHnn Sy, MMa;

[G]S — HOMMHanbHOE JonyckaeMoe HanpshxeHne Ansa 6ontos (wWnunek) B pabounx ycnosusx, MMa;
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[(s]sI — AornycKaeMoe HanpsikeHune ans 6onTos (LWnunek) npm 3atsbkke, MIMa;

[G]S — Jonyckaemoe HanpsbkeHue anst 6onTtos (WwWnunek) B paboymx yCnoBusx U Npu pacyeTte Ha yCrioBums
ucnbitTanusa, MMa;

[6]?° — nonyckaemoe HanpsixeHue ana matepuana dnadua unu Gypta cso6oaHOro onaHua npu TemnepaType
20 °C, MNa;

[c] — monyckaemoe HanpskeHne ansa matepuvana conaHua unm 6ypta ceobogHOro priaHua npu pacHeTHOM Temne-
patype, Mla;

20 ° .
[c],” — Aonyckaemoe HanpshkeHne Ans Matepuarna kosbua ceoboaHoro dnaHua npu temnepatype 20 °C, MlMa;

[c],— ponyckaemoe HanpsikeHve ANS maTepuarna kosbla cBo6oaHOro dnaHLua npu pac4HeTHoW TemnepaTtype,
Mrla;

[c],,— Donyckaemoe 3HayeHve obLMX MeMBpPaHHbIX U N3MMOHbBIX HAMPSKEHWI B COOTBETCTBUM C NyHKTOM 8.10
FOCT P 52857.1, MIa;

[c]p — Aonyckaemoe 3HayYeHue CyMMapHbIX OOLLMX U MECTHBIX YCIOBHbIX YNPYrMX MEMOPaHHbIX U M3rMOHbIX
HanpsbkeHuin B cooTBeTcTBUM € NyHKTOM 8.10 TOCT P 52857.1, MlMa;

p p P P p p — " N
AGH, AGm, AGOZ’ AGO3, A(504 s AGK , AGGZ MaKCMalibHbl€ Pa3HOCTU 3Ha4YEeHUN Hanpsa>XeHnn npn pasrinyHbIX
SKCnNnyaTtaynoHHbIX Harpy3kax, MMerLmnx Mecto B Te4eHne ogHo-

ro yukra HarpyxeHus, Mla;

Y, — KO3 ULNEHT;
1 — KO3hPULMEHT cheprnyeckort HEOTOOPTOBAHHOM KPbILLKU.

4 O6OLwme nonoxeHus
4.1 OCHOBHbIE TUMbI d)ﬂaHU,eBle COBD,VIHGHVIVI, paccmaTpuBaemMbiX B HACTosALEeM CTaHAapTe, npuBeaeHbl Ha

pucyHkax 1 — 3. Ha pucyHke 1 npMBeaeHbl npuMepbl oriaHLEBbIX COEAMHEHWI C MPUBAPHbBIMM BCThIK hnaHuamu,
Ha PUCYHKe 2 — C MIIOCKMMM MpUBapHLIMK oriaHuamMu, Ha pucyHke 3 — co cBOOOAHLIMM chnaHuamm.

So Sy
d d
~ r D ~ r D
/ A7/
S % S1
Ky
brl f f // DC” <
[ \ D, i Z. (
\ b \
NS \ <
\ N
Y
Dg Dg
le———— — l—— 9
DH . DH .
a— CbﬂaHLleBOe coeanHeHue c rﬂa,ﬂKOﬁ YNNOTHN- 6 — q)naHLleBOe coeanHeHue c yI'IJ'IOTHVITeJ'IbHOﬁ no-

TenNbHOW NMOBEPXHOCTLIO BEPXHOCTbIO TUNa BbICTYN — BNaauHa

PucyHok 1, nuct 1 — dnaHueBble COeAMHEHUS C NPMBapHbIMU BCThIK donaHLamm
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PucyHok 1, nuct 2 — dnaHueBble COeAMHEHUS C NPUBapHbIMKU BCThIK ddnaHLamm
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JIOTHUTESBEHON NMOBEPXHOCTHLIO HOI MOBEPXHOCTbIO TWMa BbICTYN — BraguHa

PucyHok 2, nuct 1 — ®naHueBble coeanHEHUS C NAOCKMMU driaHuamm
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PucyHok 2, nuct 2 — ®naHueBble COeaNHEHUS C NIOCKMMK draHuamm
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HOM NOBEPXHOCTbIO TUNa BbICTYN — BRaauHa TenbHon NOBEPXHOCTbIO TUNa Wwun — nas

MpumeyaHune— PucyHkn 1—3 He onpegensioT Bcex Aetanen KOHCTPYKLUun dnaHueBbIX COeAUHEHNI
PucyHok 3 — dnaHueBble coeanHeHnsa co cBob6oaHbIMU KOMbLAMn
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HacTtosuwmii ctaHaapT NO3BONSAET TaKKe pacCYMTbIBaTb PriaHLEBbIE COEANHEHMSI CMELLIAHHbIX TUMOB: NpU-
BapHble BCTbIK — C NAOCKNMMU, NNIOCKME — CcO CBOBOAHBIMY (hbrnaHuamn u T. 4., coeanHeHnst doraHLa ¢ nnocKom
UM HeoTOOPTOBAHHOM CHEPUHECKON KPLILLIKOK, a Takke hraHLEeBble COEAMHEHNS C 3axXaTbIMW MeXAy donaHuamMmm
TPYOHbIMK peLLeTkamMu Unu ApyrumMmn 3aknagHbIMu eTansiMu.

PekomeHnaavumm no npegenam npumeHeHus onaHueBs 1 NPOKNaaoK pasnmyHbIX TUMOB NPUBEAEHbI B MPUIO-
KeHnn A.

4.2 Hacrosawmii meToq pac4eTa pacnpocTpaHseTca Ha donaHLeBble COeQMHEHMWS, OTBEYAOLLME YCIOBUSAM:

D,
<5 (1)

2h

H
YKIOH BTYJIKM NPUBAPHOro BCThIK chriaHua He gormkeH npesbiwaTth 1:2,5 (0,4):

S <04 3)

Ecnu yknoH BTynku npuBapHoro BCTbik conaHua npesbiwaeT 1:3 (0,33), BTyNKa AOMmMKHA UMETb UUNNHAPU-
YeCKyto YacTb TONWUHON Sy n AnNnHON He MeHee 1,55,

4.3 INpwn pacyeTe pnaHLeBbIX COeAUHEHUI YYUUTLIBAKOT cregytoLmne Buabl Harpy3ok:

- ycunue 3aTshkkn 60nTOB (LUNUIEK);

- BHYTPEHHEE UNWN Hapy>XKHOE OaBIEHNE;

- BHELLIHIO OCEBYIO CUNy;

- BHELLHWI N3r1baroLLmii MOMEHT;

- YCUIKS, Bbl3BaHHbIE CTECHEHHOCTbLIO TEMNepPaTypHbIX 4edOopMaLIi SNIEMEHTOB (hiaHLEBbIX COEAUHEHWN,
BKItoYas donaHLbl, 60MThI (LUNUIBKN) 1 3aKaTyro Mexay drnaHuamm TpyOHYH peLleTky Unu 3aknagHyto aetarb.

Ecnu mexay pnaHuamm 3axxaTa TpyOHasi pelueTka unm 3aknagHas getarnb, AaBneHus no o6e CTOPOHbI
KOTOpOW OTNNYalTCH ApPYr OT Apyra, B pacyeTe hnaHLeBoro CoeauHeHus cnegyeT yumTeiBaTh JaBrNeHne, aen-
CTBYIOLLEE Ha Kaxablli U3 hnaHUEeB B OTAENbLHOCTU, U 0bLLee s ABYX hriaHueB ycunme B 6ontax (Lununbkax).

Ecnu B kayecTBe OTBETHOrO (hriaHua MCNoNb3yHT KpaeByHo YacTb TPYOHOM peLleTkun KoxyxoTpybyaToro
TennooOMeHHOro annapata, To NPy oNpeAeNeHnn Harpy3okK, 4ENCTBYHOLLMX Ha 3NEMEHThI (hriaHLLeBOro coeguHe-
HWS, N YIIOB NOBOPOTOB hiiaHUEB crieqyeT yYnTbiBaTb AedhopManmm KoxXyxa, TpyObHOro nyyka 1 peLleTku B COOT-
BeTctBUn c FOCT P 52857.7.

4.4 Ecnu BHeLWHSAA oceBasd cuna F BKIOYaeT COCTaBMSALLYI0 OT AABMEHUS, B pacyeTHble hopMybl
cnenyeT BMeCTo F noactasnaTh (F-Qp).

draHLeBble COeAMHEHUS AOIMKHBI OTBEYATb YCIOBMSAM MPOYHOCTM U NIAIOTHOCTU Kak B Cry4ae y4eTa BHELL-
Hel 0CEeBOW CUIbl 1 N3rMbatoLLero MOMEHTA, Tak U NMpW pacyeTe TONbKO Ha AeNCTBME AABMNEHUS.

PekomeHgaumm no BbIGopy HOpManm3oBaHHbIX (PriaHLEBbIX COEOUHEHWUIA, HAarpyXXEeHHbIX JaBlEHNEM, oce-
BOW CMITON 1 n3rnbatoLm MOMEHTOM, NpUBEAEHbI B MpunoxeHun b.

4.5 Ecnu annapat paboTaeT Npu HECKOMbKMX PasfnnyHbIX PeXMMax, pacyeT AOMKeH ObiTb BbIMOMHEH Ha
ycnosusi, obecneyvmBatoLLme NPOYHOCTb U FrEPMETUYHOCTb (hriaHLIEBLIX COEANHEHWIA NPY BCEX PEXMMAX.

4.6 PacyeTHble TeMnepaTypbl 311eMeHTOB (oNaHLEBOrO COEANHEHNS, HeODX0AMMbIE 151 ONpeaeneHns mamnKo-
MeXaHN4YECKNX XapaKTePUCTUK MaTeprasioB 1 JOMYCKAaEMbIX HAMPSHKEHWUIA, a Takke Npu pacyeTe Ha MPOYHOCTb C
Y4ETOM CTECHEHHOCTW TeMMNepaTypHbIX AedopMaLmii, ONPeAensitoT Ha OCHOBAHMM TEMTOTEXHNYECKUX PACHETOB
Unu pe3ynbTaToB uUcnbiTaHui B cooTBeTcTBUM ¢ TOCT P 52857.1, pasgen 5.

PekomMeHaaumm no HasHavyeHuo TemnepaTyp areMeHTOB (NIaHLEBOro COeANHEHUS NMPU OTCYTCTBUWN pe3yrib-
TaToOB cneymanbHbIX TENIOTEXHUYECKUX PACHETOB WUIK pe3yNbTaToB UCNbITAHWI NPUBEAEHb! B NpUnoxeHnn B.
PekomeHngaumm, npuBefeHHble B NpunoxeHnn B, He pacnpocTpaHstoTcsa Ha hnaHupbl ¢ npopessamu 1 doriaHubl,
MeXay KOTopbIMY 3axkaTa TpyOHasa pelueTka unm 3aknagHasi getanb.

4.7 Ecnu cBobogHOE TemnepaTypHOE pacLUMpeHre B OCEBOM HanpaBfieHWUM 311IEMEHTOB (hJ1aHLIEBOrO CO-
€VHEHWNS1, HaX0OsALWMNXCA MeXAyY ONOPHLIMU MOBEPXHOCTAMM raek (rofioBkM 6orTa 1 raikum), npesbilwaeT cBoboa-
HOe TeMnepaTypHoe nepemeLleHne 60nToB (LWnunek), pacdeT driaHueB 1 6ONTOB (LLNUIEK) C y4ETOM YCUIUNA,
BbI3BaHHbIX CTECHEHHOCTbBIO TEMMEepPaTypHbIX AedopMaLuii 3NeMEHTOB (riaHLEBbLIX COEAVHEHWI, JOMYCKaeTCA
He NPOBOAUTL B CeAYHLLMX CryYasx:

- eCnu pacyeTHas Temnepartypa 9MeMeHTOB rnaHueBoro coegnHeHns He npesbiwaeTt 100 °C;
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- ecnv cBoboaHOe TeMnepaTypHOE paclUMpeHNe B OCEBOM HarnpaBIieHN 3reMeHTOB (oriaHLIEBOro coeam-
HEeHMs, HaXOAALWNXCA MeXay ONOPHbIMM MOBEPXHOCTAMU raek (ronosku 6onTta u ranku), Bknoyas draHubl 1
3axaTyro mexay dnaHuamm TpyOHY0 peLueTKy Unv 3aknagHyto getarnb, NpeBbilaeT cCBoOogHOe TeMnepaTypHoe
nepemeLlyeHne 6onToB (Wwnunek) He 6onee yem Ha 10 %.

4.8 Ecnv HeobX0AMMO YYECTb YCUIUS, BbI3BAHHbIE CTECHEHHOCTBLIO TEMMNEPATYPHbIX AedopMaLii aneMeH-
TOB (priaHLEeBOro CoeanHeHNs, cneayeT BbINOMNHWUTL ABa pacyeTa: pacyeT 6e3 yueTa yCcunui, Bbl3BaHHbIX CTEC-
HEHHOCTbIO TEMNEpPaTYpPHbIX AedopMaL i aNemMeHToB hiaHLEBbIX COEANHEHWUIA, U C UX YH4ETOM, UCTIONb3YS B
KaXk4oM Cryyae COOTBETCTBYOLLME 3HAYEHUS AONYyCKaeMblX HanpsXeHui. [pu 9ToM B KaxkgoM criyyae AomKHa
obecnevnBaTbCs MPOYHOCTb M FTEPMETUYHOCTB BCEX 3NIEMEHTOB (prIaHLIEBOrO COEAUHEHWS.

4.9 Heo6xoaMmMoCTb BbINONTHEHMS pacdeTa hNaHLEBOro COEANHEHUSA Ha MarioOLMKITOBYIO yCTanocTb onpe-
pensietca B cootBeTcTBMM ¢ TOCT P 52857.6 B 3aBUCMMOCTM OT pacyeTHOro Konnyectea cO0pok — pa3bopok 1
LMKITOB Harpy>XeHus gaBreHnem Unm TeniocMeH.

4.10 Pac4eT chriaHLieBOro coeguHeHns sl yCroBuiA UCNbITaHUA MPOBOASIT Tak Xe, Kak ans paboumx ycno-
BuiA. [pn aTOM gonyckaemble HanpsbkeHUst AN yCnoBui NcnblTaHWsa npuHuMatroTes B cootBeTcTBumn ¢ FOCT P
52857.1 v npunoxeHunem I. PacyeT onaHueBoro coeanHeHns Ans ycrnoBuiA CMbITaHWs MPOBOAUTL He TpebyeTcs,
€CIU BbIMNOSTHAETCA COOTBETCTBYIOLEee ycnosue, npusegeHHoe B TOCT P 52857.1 (nyHkT 8.4).
4.11 PacyeT chrnaHueBblX COeANHEHWNIA Ha MPOYHOCTb U FTEPMETUYHOCTbL COCTOUT U3 CrieayoLmnX 3Tanos:
- ONpegeneHns ycunus, OencTByoLLEero Ha Npoknaaky B pabovmx ycnosusx, Heobxogumoro Ans
obecneyveHnsi repMeTUYHOCTM (hNaHLEBOrO COEAMHEHUS, U YCUnusl, HeobX0aMMOro ANs NepBoHa-
YanbHOro CXXaTus NPOKNaaKuy;
- onpegeneHus ycunusa B 6onTtax (Lnunbkax) B paboymx yCrioBmsX U YCUUs Npu 3aTsikke, HeobXxo-
anmoro ans obecneveHnsa repmeTMHHOCTU hriaHLEBOro CoeamHeHus B paboumx ycnosusx. MNpoeep-
Ka NPOYHOCTM GONTOB (LUMNMIEK) N MPOKNAAKY;
- pac4eT Ha MPOYHOCTb 3NEMEHTOB (PriaHLEBOro COEAMHEHNS NMPU 3aTSHKKE U B pabo4mMX yCroBUsix npu
OeNCTBMM JaBreHns, ycunuii B bontax (LUnurnbkax), Heobxoaumblix anst obecnevyeHns repMeTUyHo-
CTU pNaHUEeBOro CoOeAMHEHNS 1 APYrUX Harpy3ok;
- MPOBEPKM YrI0B NoBopoTa oriaHLEB;
- pacyeTa aneMeHTOoB (haHLEBOro COeAMHEHNS Ha MaroLMKIOBYIO YCTanoCTb B Criydae, ecriv Harpy-
YKEHWNE HOCUT LIMKITMYECKNI XapaKTep.

4.12 Ecnv ang y4eTta BO34enCTBUS Ha (briaHew, KOppO3MOHHO-aKTUBHOWM cpefbl Ha3HavaeTcs npubaska K
pacyeTHON TOSLLMHE AN KOMNEHCALIMN KOPPO3WK, CneayeT Npuy onpeaeneHny nogaTnmMeocTy conaHLEeB U YCUIUIA,
OENCTBYIOLLMX Ha 3NeMeHTbl oriaHLEeBOro COeAUHEHNS, NCMONb30BaTb HOMUHANbHbIE pa3mMepbl hriaHua 6e3 Bbl-
yeTa npubaBkm Ha koppo3uto. Mpu onpeaeneHn HanpsPkeHW BO donaHuax criedyeT BO BCeX Crlydasix UCnorb30-
BaTb pacyeTHble TOSLLMHbI 3a Bbl4eTOM Npubasku Ha kKoppo3uio B cooTBeTcTBUM ¢ FTOCT P 52857.1 (nyHKT 12.1).

Ecnu gns sawmTsl oriaHLa oT BO3AENCTBUS KOPPO3MOHHO-aKTUBHOW Cpeabl UCMOob3yeTCs HarnaBka Koppo-
3MOHHO-CTOWKOW CTarnblo, cnegyeT npu onpegeneHnun nogatnmMeoCcTu onaHueB v YCUIUA, AENCTBYIOLLUMX Ha ane-
MeHTbI (hraHLLEBOro COeANHEHMS, UCMONb30BaTb HOMUHArbHbIE pa3Mepbl hriaHLa C y4eTOM TOMLLMHbBI HaMaBKu.
Mpu onpegeneHnn HanpspkeHU Bo donaHue 1 NPOBEpPKe ero MPOYHOCTU YYeT Hanmnaeku NPoBOAST B COOTBETCTBUM
cFOCT P 52857.1 (nyHkT 8.8).

Ecnu ans 3awmTsl oT BO3OeNCTBMSA KOPPO3UOHHO-aKTUBHOW cpefbl cnonb3yeTcs obnuuoBka nMcToM ns3
KOPPO3NOHHO-CTOWKOW CTanu, cregyeT npu onpegeneHnm nogaTnmBocTu doriaHueB, YCUNUIA, OENCTBYIOWNX Ha
aneMeHTbl hNaHUEBOro COeAUHEHUS, U HanPshKeHUn Bo donaHLe MCnonb3oBaTh HOMUHAarbHbIE pa3mepbl donaHua
0e3 yyeTa TonNWMHbI 06NNLIOBKM.

5 Ycunusa, Heobxoaumble ona cMaTus NPOKNaaku n obecneyeHus
repMeTu4HoCTH d)naHu,eBoro coeaAnHeHusA

5.1 3 heKTUBHYIO LLMPUHY NPOKNAAKM BLIMMCIAOT N0 hopMynam:
- AN NIIOCKMX NPOKIagokK:

bg = b, npn b, £ 15 mwm, (4)
by = 3,8\/E npu b, > 15 mwm; (5)

10
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- AnA NpokKnagok oBasibHOro Uit BOCbMUrpaHHOro ce4eHuna:

PacyeTHbIN OnamMeTp NNOCKUX NPOoKNnaaoK BbIYNCIAKOT NO cbopmyne
Dcn = DH.I‘I - bO- (7)
PacueTtHbIl anamMeTp NpoKnaaok oBaribHOro UM BOCbMUrpaHHOro ce4eHna paBeH cpegHemMmy guameTpy

npokKnagku.
5.2 Ycunue, HeobxoamMmoe Ans cMsaTust NPOKNaaKku npu 3ataxke, BblHUCIAKOT MO cbopmyne

P06>K = 0’5nDcn bO Qo6 (8)

5.3 Ycnnue Ha npoknagke B paboumx ycrnoBusix, Heobxoammoe Ans obecnedeHns repMeTMyHoCTU donaHLe-
BOIO COEAVMHEHWS, BBIYMCAAIOT MO hopMyre

R, = D, by mp. (9)
B cnyyae pacyeTta Ha feincTBMe HapyXXHOro AasrneHns npuHumMaioTt R, = 0.

6 Ycunua B 6onTtax (wnunbkax) priaHLeBOro coequHeHUs NPy 3aTsHkKe
n B pabounx ycrnoBusx

6.1 CymMmMapHyto nrowafb cedeHns GonToB (LLNMIek) No BHYyTPEHHEMY AUaMeTpy pe3bbbl N HarpyeH-
HOMY CEYEHMIO HaMEHbLLIEro AMaMeTpa BeIYUCTISIOT No (oopMyre

A6 = nfﬁ. (10)

Mnowaamn nonepeyHbIX ceveHnii GoNTOB (LUNUMEK) MpuBeaeHb B MpUNoxeHni .
6.2 PaBHOOENCTBYIOLLYIO HArpy3Ky OT JaBNeHWs BbIYMCNAT N0 hopMyne

Q, = 0,785D, p. (11)

6.3 lNprBeaeHHyo HarpysKy, Bbi3BaHHYH BO3OENCTBUEM BHELLUHEN CUIbl U 3rMbatoLLLEro MOMEHTA, BbIUMC-
nAT no oopmyne

(12)

6.4 Harpy3sky, BbI3BaHHYI0 CTECHEHHOCTbLIO TeMnepaTypHbIX AeopMaLuii, BeIYUCASIOT No hopMynam:
- B COEAVHEHWUSIX C NPUBAPHbLIMU BCThIK (CM. PUCYHOK 1) 1 NNOCKMMM (CM. PUCYHOK 2) donaHuamm

Q = Ylfan hy(tp1 = 20) + gy By (Epo — 20) — 0 (hy + hy) (Es — ZO)J? (13)
- B cCoeNHEeHNAX co CBO6OD,HbIMVI (*)J'IaHLI.aMVI (CM. PUCYHOK 3):
Q; = v| 0yt Py (tgpy — 20) + o By (tp — 20) + 20 B (8 — 20) — atg (g + hy + 2h,) (ts —20) |, (14)
- B COEANHEHUN C KPbILLKOMN:
Q; = 7|0y Mty = 20) + 0ty By (ty — 20) — g (h + hyp) (ts — 20) | (15)
- B criyyae, ecnv mexay pnaHuamm 3axarta TpybHas pelleTka unm nHas 3aknagHas getans:
Q; = Y[otp1 M (tgr = 20) + Oigpp By (tp — 20) + 0t (2, = 20) = g (By + hy + hy) (b5 — 20)]- (16)
11
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KoadbdbmumeHT xecTkocTn hnaHLeBOro COeAUHEHUS Y ONPEeAENnsoT B COOTBETCTBUM C NpUNoXeHnem E.
dusnyeckme n mexaHM4eckne CBONCTBa KpENEXHbIX CTanen npuBeaeHbl B npunoxexHun XK.

6.5 PacueTHyto Harpysky Ha 60MTbl (LUNWIbKKX) doNaHLEBbIX COEAUHEHUI BLIYMCTIAIOT MO hopMynam:

- pU 3aTsXKe oriaHLEeBOro COeAUHEHNS:

M .
P6 =maX{P61,P62}, (17)
roe P61 — pac4yeTHad Harpy3ka Ha o6onThbl (LUﬂI/IﬂbKM) npwn 3aTAXKe, HeOGXO,EI,I/IMaﬂ ana obecneyeHus B pa6oq|/|x

yCrnoBUAX AaBrieHnUa Ha NpoKrnagky, 40CTaTO4HOro and repmetmnsaunn d)naHu,eBoro coeanHeHunA:

40(,M ‘M’
cn

40LM |M|
DCI'I

a(Q +F)+ R, +
Pg1 = max

a(Q+F)+ R, + -Q

KoadhduumeHTbl o 1 oy onpeaenstoT no npunoxeHuio E.
Pg, — pacyeTHas Harpy3ska Ha 60nTbl (LLNUNBbKK) NpKW 3aTskke, Heobxoammas ans obecnedyeHnsa obxaTtunsi npo-
Knagku U MMHMMarnbHOro HavanbHOro HaTshkeHmst 6oNToB (LLnunek):

Psz = Max {Pogy: 04 A5 [o15
-B pa6oqu yCcnoBusXx:
41— M
PP =P+ (1) (Qy + F) + Q + 0 M) D“““' |
cn

7 NMpoBepKa NpoYHOCTU GONTOB (LWNUNEK) U NPOKNaaKu

7.1 PacuyeTHble HanpsbkeHus B 6onTtax (LUnunbKax) BbIYMCASIOT N0 hopMynam:
- IpY 3aTSXKKE:

Og1 = A (19)
- B pabo4mx ycrnoBusix:
PP
Og2 = Eﬁ (20)

7.2 YcnoBus NnpoYHocTv 60nToB (LUNmnek) onpegensitoT no hopMynam:
- NpY 3aTsKKeE:

Ogq < [6]6 (21)

M
- B pabo4mx yCnoBusix:

062 < [G]S .

(22)
[Jonyckaemble HaNpsbxeHWs Ans 60NToB (LUNWUMEK) NPU 3aTsHKKe [5]3 1 B paBGoymx yCrioBumsiX [G]g onpegne-

NS0T Mo NpunoXxexwio I
7.3 YcnoBue NpoYHOCTU NPoKNaaku (MpoBepsieTcs Ans MArkMX Npoknagok) onpeaenstoT no dopmyre

max {PY'; P2
Dg by

[onyckaemoe ygenbHoe gasnexHune [g] onpeaensatoT no npunoxeHuto .
12
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8 PacueT ¢pnaHueB Ha cTaTUYECKYHO NPOYHOCTb

8.1 PacuyeTHbIN N3rmbarowmm MOMEHT, AeNCTBYIOLWMIA Ha ddnaHeL Npu 3aTskKKe
PacyeTHbIli n3rnbatoLmin MOMeHT, AeCTBYIOLWNIA Ha donaHeL, Npu 3aTsxke, BbIMUCNAIOT No (hopMynam:
- 4N NPUBapHOro BCTbIK doraHua, nrnockoro dnaHuya n 6ypta ceobogHoro cnaHuya:

MM = Ce Pg' b; (24)
- 0N KonbLa cBobogHoro pnaHua:
MM = C- P a. (25)

8.2 PacueTHbI u3rnbarowwmmn MOMeHT, AeCTBYOLWMNA Ha hnaHel B paboynx ycrnoBusix

PacyeTHbIl n3rnbatoLmnin MOMeEHT, AEACTBYIOLLMIA Ha dhnaHeL, B pabounx yCnoBmsaxX BeIMUCNAT NO hopMy-
nam:

- ANa NpyBapHOro BCThIK (oraHua, nnockoro draHua n 6ypta ceoboaHoro dnaHua:

MP = CF maX{[Pg b+ (Q.ﬂ. + QFM>e]; ‘Qﬂ. + QFM‘e}; (26)
- Ang KonbLua CBOGO,D,HOFO q)ﬂaHLl'a:

MP = C.Pla. (27)

KoadpdpuumeHnt Cr onpegensioT no npunoxeHuio K.

8.3 PacueTHble HanpsxxeHUs BO ¢hniaHLe Npu 3aTsKKe

8.3.1 MepuanoHanbHoe n3rnbHoe HanpsbkeHne BO BTYSIKE NPUBAPHOIO BCThIK donlaHua, obevarike (Tpyoe)
nrnockoro cnaHua unm obevarke 6ypta cBo60aHOro chriaHua BbIMUCASIOT N0 hopMynam:

- 01191 NPMBapPHbIX BCThIK pnaHueB C KOHUYECKOW BTYMKOW B CEYEHUN S:

MM

TS - cfD (28)

- ANS NpyBapHbIX BCThIK oNaHLEeB C KOHUYECKON BTYIKOW B CeYEHUN Sy:

ol = fol; (29)

- AN NpUMBapHbIX BCTbIK (hNaHLEB C NPSMON BTYKOW, MAOCKUX donaHueB 1 cBOBOAHbIX (hnaHLeBs:

M
oM =gll=— M _
O TS, —cf2D (30)

A, D* n f onpegenstoT no npunoxeHuto K.

8.3.2 HanpsikeHus B Tapenke NpuBapHOro BCThIK doniaHLa, mrnockoro doraHua n bypte ceoboaHoro gonaHua
B YCMNOBMAX 3aTSHKKN BbIMUCASIOT Mo oopMynam:

- pagmanbHoe HanpshKeHue:

1338+ 1) «
GM :( F 0 M :
R an?l,D (31)
- OKPY)XKHOE HarnpsiXeHue:
_ By MM
oy = 2p Bz oR - (32)

A, lo, Br, By n Bz onpegensioT no npunoxexuio K.

13
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8.3.3 OKpy»kHOE HanpsikeHWe B Korblie cBOGOAHOro chniaHLa B YCNOBUAX 3aTSKKUN BBIMUCTISIIOT MO dhopMyrie

M
M BY MK
O =—%5——.
<~ w2p, (33)
KoadbdmumeHT By onpegenstoT no npunoxenuto K.
8.4 PacuyeTHble HanpsxxeHWA Bo donaHue B pabouymx ycnoBusx
8.4.1 MepuaunoHanbHble U3rnbHble HAaNPSXXeHWsI BO BTYJIKE NPMBAPHOro BCThIK doriaHua, obevarike (Tpybe)
nnockoro dnaxua mnu obevarike (Tpyde) 6ypTa cBo6oaHOro hrnaHua B paboumnx ycrnoBmsix BbIMUCASIOT No dop-
Mynam:
- 4118 NPMBapPHbIX BCThIK (pnaHueB C KOHUYECKOW BTYMKOW B CEYEHUN S:
P M
"M, oD (34)
- 41181 NPMBapPHbIX BCThIK (paHLeB C KOHUYECKOW BTYMKOW B CEYEHUN Sy
of =fof; (35)

- ONS NpMBapHbIX BCTbIK (oNaHLEeB ¢ NpsIMOW BTYIKOM, NNOCKMX (onaHLUeB 1 dnaHueB co cBo6oaHbIMU
KonbLiaMK:
P
p M
;

- WSy —cffD (36)

of =0
A, D* v f onpegensitoT no npunoxexuto K.
8.4.2 MepuanoHanbHble MeMBpaHHbIe HaNPsXXeHWs BO BTYIKE NPUBAPHOro BCThIK (onaHua, obevaike (Tpy-
6e) nnockoro conaHua unu obevaiike (Tpybe) 6ypta cBo6oaHOro hrnaHua B paboumx yCcrnoBusxX BbIYUCASAOT MO
dopmynam:
- 4N NPMBapPHbIX BCThIK pnaHueB ¢ KOHUYECKOW BTYMKOW B CEYEHUU S:

p A  Dn . 37
Stwn = TD ¥ 5 (S, —0) (37)

- ONS NPMBapHbIX BCThIK (PriaHLEB C KOHNYECKOW BTYNKOW B cedeHun Sy, NpMBapHbIX BCThIK hraHues ¢
NPSIMOW BTYNKOW, NNOCKMX donaHueB 1 cBOGOAHBLIX (hnaHLEB:

Q+F=+ LAM’
R = en (38)
MM (D + Sp) (S - ¢)

8.4.3 OkpyrkHble MeMOpaHHbIe HAaNPSXXeHNS OT AeNCTBUS AABEHNS BO BTYIIKE MPUBAPHOro BCThIK hrnaHua,
obeuarike (Tpybe) nnockoro donaHua nnv obevaike (Tpybe) bypta cBo6oaHOro dhnaHLua B ce4eHnmn Sy BblYMCAAOT
no goopmyre

__pD
Sbuo = 2(5, = 0) " (39)

8.4.4 HanpsikeHus B Tapenke NpuBapHOro BCThIK doniaHLa, mockoro draHua n bypte ceobogHoro gonaHua
B pabounx yCnoBUsIX BbIYMCASIOT MO hopmynam:
- paguanbHoe HanpsKeHue:

p _ (133Beh + 1) ,rp.
o8 "h2lyD ’ (40)
- OKPY>KHOE HanpsbKeHue:
P
p_ByM p
S ==z~ bz (41)

A, Iy, Be, By v Bz — onpegenstoT no npunoxenuto K.
14
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8.4.5 OKpyXHOe HanpsikeHue B KomnblLie CBOGOAHOrO doriaHLa B paboymx YCrioBUSIX BIMUCIISIOT MO hopMy-
ne

By MY

p _
o, = .
“ n?D,

(42)

KoachduumeHT By onpegenstoT no npunoxeHuto K.

8.5 YcnoBusa ctaTtnyeckom NnpovyHoOCcTH chraHues

8.5.1 [N npuBapHbIX BCTbIK oriaHLEB C KOHUYECKOWN BTYIIKOM B CEYEHUN Sy YCIOBUSA CTAaTUYECKOW MPOYHO-
CTW BbIYMCAAOT N0 dhopMynam:

- MIPW 3aTsKKe:

max{|c§" + c,’é"<|; |G1M + oy } <Kt [oly; (43)

-B pa6oq|/|x yCnoBusXx:

P _ P Pl 5P — P Pl-lgP + 5P
max{‘m ~ Gium T GR" ‘01 =~ Ofum T 013|071 + Oty

}<Krlol, (44)

raoe Ky = 1,3 npu pacyeTe ¢ y4eTOM CTECHEHHOCTU TeMnepaTypHbIx gedopmanuin. MNpu pacyeTe 6e3 yyeTa
CTECHEHHOCTW TemnepaTypHbIX gedopmaumii K = 1.

8.5.2 [InsA npuBapHbIX BCTbIK oraHLUEB C KOHUYECKON BTYITKOM B CEYEHUN Sy YCNOBUSA CTAaTUHECKOW NPOYHO-
CTV onpegensaoT No gopmynam:

- NpY 3aTSKKeE:

o5 <130l (45)
- B paboumnx ycnoBusx:

max{‘cg + 68,

: P 4 P
; ‘0,3(50 * Oomo

p p p
0’700 T (GOM.M - GOM.O)

<1310k (46)

8.5.3 [1na npmBapHbIX BCThIK hNaHLEB C NPSIMOW BTYIKOMW, NNOCKMX donaHues 1 6ypToB cBOBoAHbLIX dhrnaH-
LieB B CEYEHUM S YCNOBUSA CTaTUHECKOW NPOYHOCTMN BbIYMCASIOT MO hOPMyram:
- MIPU 3aTsKKe:

max{|c(“)” + 0,“4|; |c53" + oY }S K+ [olo; 47)

- B paboumnx ycnoBusx:

max{‘cg — O+ OV

. p Pl-|sP p
’ ‘GO ~Opum T cSRHGO + Oomm } < KT [0]0' (48)
rae [o]g = [c],, — Aonyckaemoe 3HayeHne YCNOBHbIX YNPYTNX HAMPsXXeHWn B cedeHnn Sy,
Onsa nnockux cpnaHues npu D > 400 mm gonyckaeTcs IpUHUMaTh [c]o = :2—3[0]R.
T

K7 onpegenstotno 8.5.1.
8.5.4 MNpoBepKy NpuBapHbIX BCThIK hriaHues ¢ NpsiMON BTYIKON, NNOCKMX doriaHues 1 6ypToB cBOBOAHbIX
dnaHues B ceveHnn Sy no 8.5.3 gonyckaeTcs He NPOBOANTL, ECNN BbINOMHAOTCS CneayoLme YCroBus:

Sp <16 mwm; (49)
D :

S5 < 300; (50)
By MM 20.

;27D <[c]™; (51)
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By MP
h?D

<[o]. (52)

8.5.5 [Ina pbnaHueB Bcex TUNOB B CeYEHUU Sy AOIMKHO BbINOMHATLCS YCNOBUE:

JoBuu] | < 101 (53)

max {‘08 wo

[na Tapenok npmBapHbIX BCTbIK hnaHueB, NNOCKNX driaHueB u BypTtoB cBOOOAHLIX hnaHLeB AOMKHbI
BbINOMHATLCS YCMNOBUSA:
- NpY 3aTsKKe:

max{‘cg‘; ‘GH } <K+ [ol; (54)
- B pabo4mx ycrnoBusx:

max {‘GE‘; of

} < K+ [o]. (55)
K; onpegensiot no 8.5.1.

8.5.7 [insa koney, cBo6oAHbIX oriaHLIEB YCITOBMSA CTaTUYECKOM NPOYHOCTY ONpeaensitoT No hopMynam:
- NpY 3aTsKKe:

or <Kjg [G]io; (56)
-B pa6oq|/|x yCnoBusXx:

b <K[o]. (57)
K, onpegenstoT no 8.5.1.
9 MNMpoBepka yrnoB noBopoTa draHueB

9.1 Yron noBopoTa NnpMBapHOro BCThIK doriaHLa, nrockoro donaHua n 6ypta ceBobogHoro donaHua B paboumnx
YCNOBMSAX BbIYUCNAIOT NO popMyne

e =M" yq)%zo <K,[O]. (58)
JonycTumblii yron noBopoTa NpUBapHOro BCThIK (hraHua:
[6] = 0,006 npu D <400 mm,
[6] = 0,013 npu D > 2000 mm.

Mpu 3HauveHnax 400 mm < D <2000 MM gonyCcTMMbINA yron noBopoTa [@] onpedensitoT C NOMOLLbIO NNHER-
HOW MHTEepnonsaumn.

JonycTumblivi yron noBopoTa niockoro criaHua nnm dypta ceobogHoro conaHuya [©] = 0,013.

KoadpuuymeHT Ky = 1— B paboumx ycnosusx; Ko = 1,3 — B yCNoBUAX UCMbITAHUS.

9.2 Yron noBopoTa korbLa cBob6oaHOro driaHua B paboumnx ycrnoBusix BbIMMCASOT No hopmyrie

£20
0, =My, EKK < Kg [O),- (59)

Jonyctumblin yron noBopoTa KonbLa ceoboaHoro dnaHua [0] = 0,002.
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10 PacuyeT anemMeHTOB (pniaHUEBOro CoeAUHEHUA Ha MasloOLMKITOBYHO YCTarloCTb
10.1 Pa3amax ycnoBHbIX YIPYrux HanpsixkeHUn B ariemeHTax ¢prnaHueBoro coegMuHeHus
10.1.1 Paamax ycrnoBHbIX YNPYrnx HanpsXKeHnin Ha Hapy>XHOW U BHYTPEHHEN NOBEPXHOCTHAX KOHNYECKON

BTYJTKM NPUBAPHOIo BCTbIK cbnaHu,a B Ce4YeHnn S1 B YCINOBUAX 3aTAXKN BbIYUCIAKT NO cbopmynaM:
- MepugmnoHaribHoe Hanps>XeHune:

o1y =01, (60)
o}y = —of; (61)
- OKPYXHOE HamnpsKeHue:
i3 = G1y = OF; (62)
- paananbHoe HanpsKeHme:
Oi5 = O’ = OR; (63)

10.1.2 Pa3max yCroBHbIX YPYrMX HanpsXeHui B MEPUAMOHANbHOM HanpaBfieHUn Ha HapY>KHOW 1 BHYT-
PEHHEN NOBEPXHOCTAX KOHUYECKOMN BTYIKM NPMBAPHOro BCThIK (hriaHLa B Ce4eHnn Sy B yCNOBUAX 3aTHXKN BbIYNC-
nsaT No hopmynam:

Gp1 = Og; (64)

ogp = —0y. (65)

10.1.3 Pasmax ycroBHbIX yNpyrux HanpsbkeHW Ha Hapy»KHOW U BHYTPEHHEN MOBEPXHOCTHAX BTYIKU NpuBap-
HbIX BCTbIK pnaHueB ¢ NPAMON BTYNKOK, NNOCKMX donaHues 1 bypta cBoboaHbIX hnaHues B ceveHnn S, B ycrno-
BUSIX 3aTSHKKM BbIMUCTIAKOT MO hopMynam:

- MepUaOHarbHOE HanpsKeHne:

01 = 00; (66)
ogy = —0y; (67)
- OKPYXHOE HanpshKeHue:
g3 = GQ4 = OF; (68)
- paanarnbHoe HanpsKeHue:
G5 = G0 = OR - (69)

10.1.4 Pa3amax yCnoBHbIX YyNPYrnx HanpsiKeHWin Ha Hapy>XHOW U BHYTPEHHEN NOBEPXHOCTU KOHUYECKOW
BTYJIKU NPMBAPHOIO BCThIK ofiaHLa B cedeHun S B pabounx yCroBUsiX BbIMUCTIAIOT N0 hopMynam:
- MEpPUOVOHArbHOE HaMpsXeHWE:

P _ P P
011 =01 + Oiym: (70)
G?Z = _G? + G1pM.M; (71)
- OKPY>KHOE HanpsbkeHue:
ofy = ofy =of; (72)
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- pagnarnbHoe HanpsiKeHne:
P _ P _ P
ofs = oby = ok. (73)

10.1.5 Pa3amax ycrnoBHbIX Ypyrux HanpsbkeHWn Ha Hapy>XHOW U BHYTPEHHEN NOBEPXHOCTU KOHNYECKOM
BTYIKU NPUBAPHOIO BCThIK dhriaHua B cedeHun Sy B paboumx yCroBrsX BbIMUCTIAKOT NO hopMynam:
- Mep1anoHanbHoe HanpspKeHne:

081 = 08 + GgM.M; (74)
682 = _68 + GSM.M; (75)
- OKPpYXXHO€ HanpsaxeHue:
83 = Oouo +0300; (76)
Gbs4 = Oomo — 0305 - (77)

10.1.6 Pa3smax yCcrnoBHbIX YNpYrnx HanpskeHni Ha Hapy>KHOW U BHYTPEHHEN NOBEPXHOCTM BTYSIKM NpuBap-
HbIX BCTbIK ¢hriaHLeB C NPsiMOW BTYFKOW, NNOCKMX dhrnaHues 1 6ypTa cBoboAdHbIX hriaHLEeB B cedeHnn S, B pabo-
YMX YCMNOBUAX BbIYNCNAIOT MO hopMyiam:

- MEpPUOVOHArbHOE HaMpsKeHWE:

51 =00 + Soum; (78)
o2 = =00 + Soum; (79)
- OKPpYXXHO€ HanpsaxeHue:
Obs = Obg = O7; (80)
- pagnarnbHOe HanpsXXeHne:
ofs = obs = ok . (81)

10.2 PacuyeTHble aMNAUTyAbl NpUBeAEHHbIX YCIOBHbIX YNPYrMX HAaNPsHKeHUM NpU 3aTskKe
10.2.1 nsa npnBapHbIX BCThIK oriaHUEeB C KOHUYECKOM BTYINKOW aMMnuTyay NpuBedeHHbIX YCIOBHbIX Yrpy-
TMX HANPSPKEHWIA NPY 3aTSXKKE BbIYUCTIAIOT Mo hopmyrne

max {(xc

M |. M M |. M M |. M
611’1’012_614"’612_016"’601‘} (82)
5 .

Oy =

0. ONpPeaensoT No rpaduky, NPUBEAEHHOMY Ha PUCYHKe 4, B 3aBUCUMOCTM OT OTHOLLIEHUSA /Sy:

N\

\\

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 ris,

PucyHok 4 — Mpaduk o
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10.2.2 [ina npmBapHbIX BCTbIK (hriaHLLeB C NPsIMON BTYNKOM 1 6ypTa cBOOOAHbIX hrnaHues amnnuMTygy npu-
BELEHHbIX YCMOBHbIX YPYrMX HAMPsXKeHUN Npu 3aTsPKKe BbIMUCTIAIOT Mo hopmyne

max {(xc

M |. M M (. M M
cp1l; 1502 — op4l; [ogr — O
01’ ’ 02 04‘ ’ 02 06‘} (83)
5 .

Oy =

0, ONpeaenstoT no rpaduky, NPMBEAEHHOMY Ha PUCYHKe 4, npy S = S;,.
10.2.3 [1ns nnockux cnaHues amnantygy NnpuBegeHHbIX YCAOBHbIX YNPYIMX HAanNpsiKeHU Npu 3aTshkke
BbIYMCNAOT N0 dhopmyne

M |. M M |. M M
1,5max {‘001” ‘Goz - 504‘1 ’002 - 606‘} (84)
O, = 5 .

10.2.4 [ins koney, cBOOOAHbIX (hriaHLEeB aMMMTyAy NPUBEAEHHbIX YCITOBHbIX YNPYIMX HANPSKEHWI Npy
3aTSXKKE BbIMUCHIAIOT No hopmyne

Oy =—2-. (85)
10.2.5 Ans wnunek (6onToB) amnnuTy4y NpUBEeOEHHbIX YCIOBHbIX YNPYIMX HANPSPKEHWI NPU 3aTSDKKE Bbl-

YnCnAT No dhopmyre

18c
=2 (86)

10.3 PacuyeTHble aMNnUTyAbl NPMBEAEHHbIX YNPYruX HanpsikKeHU B paboyumnx ycrnoBusix
10.3.1 nsa npuBapHbIX BCThIK (oriaHUeB C KOHUYECKOM BTYNKOW aMMnnuUTyay NpuBedeHHbIX YCIOBHbIX Yrpy-
TMX HanpshXeHWr B paboumnx yCrioBUsAX BbIMUCASIOT No hopmyne

Oa

p | P _ P 1. p_ p
5 max {O(G Acﬂ‘, ‘Acm AG14’, ’Acm Acm‘}
Oy = 5 .

(87)

0. ONPeaensoT no rpaduky, NpUBEAEHHOMY Ha PUCYHKe 4.
10.3.2 [Inga npuBapHbIX BCTbIK ofiaHLEB C NPSMON BTYNKOK M OypToB CBOGOAHBIX (riaHLEeB amnnntyay
NPVBEAEHHbIX YCITOBHbIX YNPYIMX HANPSXXEHUA B pabo4mx yCNoBMSAX BbIYUCASIOT No hopmyre

p |- p _ P |- p o _ P 1. P |- P _ p . P _ p
max {occ AGmHAcm AGOSHAGM AG%HAGOZ" ‘AGOZ AGO4‘,‘AGOZ AGOB‘}

p_
Cg = 5 .

(88)

0.z ONpeaenstoT No rpacuky, NPUBEAEHHOMY Ha PUCYHKe 4 Npu S = Sy,
10.3.3 [1ns nnockmx donaHueB aMnnmMTyay NPMBEAEHHbIX YCIOBHbIX YNPYrMX HAaNpshKeHun B pabounx ycrno-
BMSIX BbIYUCNAOT No hopmyne

p |- P 1. p _ P |- P |- P |- p p
5 1,5max {’Acm‘, ‘AGO3’, ’Acm Acos‘, ‘Acoz‘, ‘A604’, ’AO‘OZ A604’}
oL = .
a

2

(89)

10.3.4 [1ns koney cBO60AHbLIX (briaHLEeB amnnuMTyay NpuBeOeHHbIX YCIOBHbIX YNPYIMX HanpshXeHui B pabo-
YKX YCIOBUSX BbIYUCAAIOT NO hopmyne

‘AGE
2

(90)

@ =
10.3.5 [Ans wnunek (6ontos) aMnnnTydy NpMBEAEHHbLIX YCNOBHbLIX YNPYrMX HanpsXXeHun B pabo4mx ycno-
BMSIX BbIYUCNAIOT No popmyne

NAcg
of =—5=. (91)
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p p p p p p _
AcYy, Aoy, Ach,, Ao, , Aoy, , Ay, AG,, B dopmynax (88) (92) onpefnensalT Kak MakCUmarbHbIe
pPa3HOCTM 3HAYEHWI HaNpsKeHW onpeaeneHHbix B cooteetctBumn ¢ 10.1.4—10.1.6,84.5n7.1; c§’1, (581 , 582 ,

Gf3, 0B, O, 05, COOTBETCTBEHHO MPM PA3NMYHBIX SKCTITyaTaLUMOHHbIX HAarpy3kax, MetoLnx MecTo B TeHeH1e
OOHOrO LMKNa HarpyxeHus.

KoacbdumumeHT n onpegenstot no FOCT P 52857.6.

10.4 MNpoBepKy ManoLmnKnoBOn NPOYHOCTU ANIEMEHTOB hriaHueBoro coeanHeHms nposoaat no FOCT P
52587.6. [1ns 3TOro no amnnuTyae HanpsbkeHu, onpegeneHHon u3 yernoBums 3aTsxku (6,) no 10.2, onpeaenstot
gonycTtnmoe vucno cbopok — pasbopok [N],. [1o amnnuTtyge HanpskeHui, onpegeneHHon Ans pabovmx ycrnosui

(o5 ) no 10.3, onpeaenstoT 4OMYCTUMOE YKCIO LIMKITOB M3MEHEHUs pexuvma akcryataumm [N],.

Ycnosue NPOYHOCTU ANA 3agaHHOro 4Ymncria UMKroB C60pOK — pa36op0|< Nc N USMEHEHNIA peXunma aKcnny-
araumm Np 6yp,eT BbIMOJIHATLCA, €CIn

N N,
¢ 4 P <1,
[N], ~ [N], (92)

MpunoxeHne A
(pekomeHayemoe)

PekomeHpauum no npegenam npumeHeHus onaHues
M NPOKNaAoK pasfnuyHbIX TUMNOB

Mnockne n cBoboaHble dnaHLubl peKkoMeHOyeTCs NpUMeEHATb Mpu TemnepaType cpeabl Ao 300 °C.

®naHubl ¢ rnNagkow ynnoTHUTENBHON NOBEPXHOCTLIO PEKOMEHOYETCSH NPUMEHSThL AN YCINOBHbIX AABNEHWUIA cpeapl
no 1,6 MlMa. Jonyckaetcs ncnonb3oBaHne braHueB C rMagkon ynioTHUTENBHOW NOBEPXHOCTLIO Anst 6onee BbICOKMX
[OaBMEeHW Npu UCNONb30BaHNW CNMpParnbHO-HABUTBIX MPOKMNAAOoK C ABYMSI OrPaHUYMTENbHBIMK KOMNbLaMMU.

dnaHubl C YNNOTHUTENBHON NMOBEPXHOCTbLIO «BbICTYN — BrafMHa» PeKoMeHOYHTCS AN YCNOBHbIX AABIEHWI cpe-
abl 6onee 1,6 oo 6,3 MMa.

dnaHLbl C YNNOTHUTENbHON NOBEPXHOCTLIO «LUUM — Ma3» PEKOMEHAYHTCS AN MPOKNaAok, KoTopble Heo6XxoaMMo
nomMeLLaTb B 3aMKHYTbI OOBbEM.

®naHLbl C yNNOTHUTENBHOW MOBEPXHOCTHLIO NOA METarNMYeCKyo NPOKNaaKy 0BarbHOMO UM BOCbMUIPaAHHOTO ceye-
HWUS1 PEKOMEHAYIOTCS ANS YCINOBHbIX JABMNEHUR cpefbl He MeHee 6,3 MIa.
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PekomeHpauum no Bbl60py HOpManun3oBaHHbIX CbnaHLIEBbIX coeauHeHUn, HarpyxeHHbIX gaBlieHneMm,

0CeBOW CUIOM U N3rMbGaloLLUM MOMEHTOM

Ecnu kpome BHYTPeHHero AaBreHust p Ha Hopmanu3oBaHHoOe (onaHLEeBoe coeanHeHWe OeiCTBYIOT oceBasi pacTs-
ryeatowas cuna F v narubatowmii MoMeHT M, npu BbiGope HOpManu3oBaHHLIX NaHLeB cregyeT BMECTO AaBNeHUs p

ncnonb3oBaTtb nNpuBegeHHOE OaBlieHNe ,anZ

4\M
pnp:p+L2(F+#j.

nDg,

cn

MpunoxeHne B
(pekomeHayemoe)

PekomeHpaLum no Ha3Ha4YeHUo TemMnepatyp
ArieMeHTOoB (*)naHLl,eBOFO coeAnHeHuA

(6.1)

Pabouyto TemnepaTypy aneMeHToB hnaHLEeBOro COeAUHEHNS ONPeaensoT Ha OCHOBaHNM TENNOTEXHNYECKUX pac-
YeTOB UMK pe3ynbTaToB MUCNbITaHUIA. [1py OTCyTCTBMM Gonee TOYHbIX AaHHbIX AOMYCKAeTCs OnpeaensTb pacyYeTHYO TeM-
nepartypy aneMeHToB ¢hrnaHueBoro coeaMHennst no Tabnuue B.1.

Ta6bnwuya B.1

M3onupoBaHHble dnaHLbl

HewnsonupoBaHHble dnaHubl

Tun dnaHueBoro coeanHeHus
t to to t, ts
lMnockue, npMBapHbIe BCTbIK — 0,97t 0,96t — 0,85t
Co cBoboAHbLIMU KONbL@MMK 0,97t 0,90t 0,96t 0,90t 0,81t
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MpunoxeHune I
(o6s3aTenbHoE)

HOHYCKaeMbIe HanpsaXxeHWa Ansa martepuvana 6ontoB (LIJI1VI.I16K)

HomuHanbHoe gonyckaeMoe HanpsbkeHve Ans 60NToB (LUNUNEK) Npu 3aTsKKe U UCMbITAHWU BbIYMCHSIOT Mo dop-
myne (I".1) npn TemnepaTtype 20 °C.

HomuHanbHoe gonyckaeMoe HanpspkeHue ans 6ontos (LWnunek) B paboymnx yCcrnoBusiX BbIYMCIIAOT No hopmynam
(r.1), (I'.2), Ho He Gonee HOMMHANbLHOIO OOMYCKAEMOrO HAMPSPKEHUS NPU 3aTsKKe:

- ecnv pacuyeTHasi Temnepatypa Ans 6onToB (LUNWMeK) 13 yrnepoaucteix ctanen He npesbiwaeT 380 °C, HU3kone-
rMpoBaHHbIX ctane — 420 °C, aycTeHuTHbIx ctanen — 525 °C:

[}y =3 (1)

- eCNnu pacyeTHas Temnepartypa 60nToB (LUnNunek) U3 yrnepoaucteix ctaner npesbiwaet 380 °C, HM3KonernpoBaH-
Hbix cTanen — 420 °C, aycTeHUTHbIX ctanen — 525 °C:

6 . Jor. %n105. 19108
[o], =min o5 == —— (r2)
H n.’ np n, -

roe n, — KO3 PULMEHT 3anaca No OTHOLLEHMIO K npeneny Teky4yecTtu:

_ - 20 ; 20 .
n_=2,6 — 2,8 — ana yrnepoancTbIX cTanei, y Kotopelx o5- /og- = 0,7;

n.=2.3 — ANA yrnepoaucTbiX cTaneu, y KoTopbix 530 /G%O <07;

n.=19 — ANS ayCTEeHUTHbIX cTanewu;

np=1.8 — KO3(hPUUMEHT 3anaca NPOYHOCTM NO npeaeny ANUTENbHOW NPOYHOCTY;
n, =11 — KoahduumeHT 3anaca NPOYHOCTU MO Npeaeny nonsy4vyectu.

D,OI'IyCKa(EMbIe HanpsXXeHna ona 6onToB (LIJI'IVIJ'IeK) npu 3aTdaAXke B pa60‘~IVIX ycnoBuax 1 nNpu pacyeTe Ha ycnosusa
NcnbiTaHNA BblYUCNAKOT MO cbopmynaM:

[0]3 = &Ky p KyaKys [015? (r.3)

[G]s = Ky.p Ky.a Ky.T [G]S; (r.4)

roe & = 1,2 — ko3(pPMUMEHT YBENUYEHUSI [OMYCKAEMbIX HANPSKEHWI NpU 3aTsHKKe;
Ky_p — KO3(PPMLUMEHT YCroBuUA paboThbl:
Ky'p =1,0 ans pabouyunx ycnoswuii;

K, , = 1,35 onsa ycnosui ncnbltTaHus.

y.p
Ky_3 — KO MPULMEHT YCNOBUIN 3aTHAXKKU:
Ky'a = 1,0 npy 0BObIYHONV HEKOHTPONMPYEMOW 3aTSIKKE;
e = 1,1 Npu 3aTsbkKe C KOHTPONEM NO KPyTsALeMy MOMEHTY (CM. npunoxeHue J1);
Ky_3 = 1,3 Npu 3aTsKKe C NOMOLLbIO OAHOBPEMEHHOW KOHTPONMPYEMOW BbITSXKE LUMUMEK.

PeKOMeH,CI,yeMbIe 3Ha4YeHUA KpyTALWNMX MOMEHTOB NPU 3aTAXKe npuBeneHbl B NpUnoXeHumn Jl.

Ky_T — KO3 PULMEHT yyeTa Harpysku oT TemnepaTypHbIX Aedopmannii:
Ky_T = 1,0, ecnu Harpy3ska oT TemnepaTypHbIX AedopMaLnii He yYUTLIBAETCS;

Ky'T = 1,3 npu pacyeTe naHUEB C y4eTOM Harpysku OT TemnepaTypHbIX AedopmaLnii.
HomuHanbHble gonyckaemble HanpsbkeHus Ans 6onTos (wWnunek) npuBeaeHsl B Tabnuue .1,
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Ta6nwuya 1

PacueTtHas HomMmuHanbHOe gonyckaemoe HanpsbkeHue ans 6ontoB (wnunek), MlMa
TemnepaTypa
6onToB Mapku matepuana
(wnwunek), °C
35,40 | 12X18H10T, | 45X14H14B2M 20X13 35X, 40X, 38XA, 30XMA 25X1Me a16
10X17H13M2T 37X12H8IM8MbB®,
20XH3A

20 130,0 110,0 160,0 195,0 230,0 230,0 238,0 83
100 126,0 105,0 150,0 182,0 230,0 230,0 227,0 80
200 120,0 98,0 150,0 165,0 225,0 200,0 217,0 76
250 107,0 95,0 144,0 158,0 222,0 182,0 210,0 —
300 97,0 90,0 139,0 150,0 222,0 174,0 199,0 —
350 86,0 86,0 128,0 147,0 185,0 166,0 185,0 —
375 80,0 85,0 128,0 146,0 175,0 166,0 180,0 —
400 75,0 83,0 128,0 145,0 160,0 166,0 175,0 —
425 68,0 82,0 125,0 143,0 156,0 161,0 168,0 —
450 — 80,0 123,0 142,0 — 156,0 161,0 —
475 — 79,0 120,0 140,0 — — 152,0 —
500 — 78,0 118,0 — — — 143,0 —
510 — — 117,0 — — — — —
520 — — 116,0 — — — — —
530 — — 115,0 — — — — —
540 — — 114,0 — — — — —
550 — — 113,0 — — — — —

lMpodomxeHue mabnuypl .1

PacyeTtHas HomuHanbHOe gonyckaemoe HanpspkeHne ansa 6ontos (wnunek), MMa
TemnepaTypa
6onToB Mapku matepuana

(tununex), “C 25X2M10 20X1M®1BP | 18X12BMBP® 14X17H2 07X16H6 XH35BT 08X15H24BA4TP
20 238,0 238,0 238,0 232,0 321,0 208,0 231,0
100 232,0 234,0 234,0 230,0 314,0 196,0 226,0
200 231,0 2240 231,0 220,0 312,5 186,0 221,0
250 2240 213,0 227,0 218,0 309,8 186.,0 219,0
300 220,0 202,0 227,0 209,0 307,0 186,0 217,0
350 213,0 185,0 220,0 207,0 307,0 186,0 215,0
375 209,0 183,0 216,0 — — 186,0 214,0
400 206,0 182,0 213,0 — — 186,0 213,0
425 202,0 178,0 208,0 — — 186,0 213,0
450 199,0 175,0 203,0 — — 186,0 213,0
475 195,0 171,0 196,0 — — 186,0 213,0
500 192,0 167,0 189,0 — — 186,0 208,0
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OkoHyaHue mabnuubi .1

PacyeTtHas HomuHanbHoe Jonyckaemoe HanpsbkeHne ans 6ontos (wnunek), MMa
TemnepaTypa
6onTos Mapkn maTtepuana

(nane), “C 25X2M1® 20X1M®1BP | 18X12BMBP® 14X17H2 07X16H6 XH35BT 08X15H24BA4TP
510 — — — — 185,0 205,0
520 — — — — 184,0 202,0
530 — — — — 183,0 199,0
540 — — — — 181,0 196,0
550 — — — — 180,0 195,0
560 — — — — 165,0 183,0
570 — — — — 150,0 171,0
580 — — — — 135,0 169,0
590 — — — — 120,0 157,0
600 — — — — 115,0 147,0
610 — — — — 110,0 -
620 — — — — 105,0 —
630 — — — — 100,0 —
640 — — — — 94,0 —
650 — — — — 88,0 —
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Mpunoxenune O
(cnpaBo4Hoe)

Mnowapn nonepe4YHbIX ce4eHnn 60NTOB (Wnuek)
Mnowaae nonepeyHoro ceveHuns GosTa (LUNUIbKK) Mo BHYTPEHHEMY AnameTpy pesbbbl fig 1 MUHMMasbHbIe nnoLwa-
OV NonepeYHbIX CeYEHWI LNUIEK C MPOTOYKONM NpuBeaeHbl B Tabnuue [.1. Bce 3HaveHns B Tabnuue [.1 npuBogatcsa aons
pe3bObl C KPYMHBIM LIArom.

Tabnwuya 0.1

OnameTp 6onTa

(WnKUnbKK), MM M 10 M12 M 16 M 20 M 22 M 24 M 27 M 30

Mnowaap
rnornepeyHoro
cevyeHns 6onTos 52,2 76,2 144,0 225,0 281,5 324,0 430,0 520,0
(wnnnek) 6e3
MPOTOYKUN, MM2

Mnowaap
rnornepeyHoro
cevyeHns 6onTos 47.8 70,9 133,0 201,0 254.,5 314,0 380,0 4520

(wnunek) ¢
MPOTOYKON, MM2

OkoH4yaHue mabnuusi .1

IOnameTp GonTa

(WNUnbKK), MM M 36 M 42 M 48 M 52 M 56 M 60 M 64 M 68

Mnowagp
rnonepevyHoro
cevueHust 6onTog|| 760,0 1045,0 1376,0 1652,0 1905,0 2227,0 2520,0 2888,0
(wnunek) 6e3
MPOTOYKU, MMZ

Mnowagp
nornepeyHoro
ceyeHunst 6ontos 707,0 962,0 1257,0 1521,0 1810,0 21240 2290,0 2463,0

(wnunek) ¢
MPOTOYKON, MM2
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MpunoxeHune E
(o6s3aTenbHoE)
Mneun gencTBUA cUN U KO3hPULNEHTbI )KeCTKOCTH

Mneun pgevictBna ycunuii B 6onTtax (LWnunbKax) BbIMUCASIOT NO (hopMynam:
- ANA NpUBAapPHBIX BCTbIK M NIOCKMX doraHLes:

b=0,5(Dg— D),
- Ansa cnaHues co cBOGOAHbIMU KOMbLIaMU:

a=0,5(Dg— D),

b=0,5(D,-D,,),

rae Dy =0,5 (D, + D, + 2h).

Mneyo ycununa ot OencTeusa aaeneHnst Ha donaHel Ans BceX TUNoB dniaHueB NPUHUMAETCS PaBHbIM:

e=05(D,,-D-S,),

roe SS — OKBMBAlieHTHaA TOJNLWWHa BTYJIKU dnaHueB npuBapHbIX BCTbIK, BblYMCSeMas no q)opmyne

S, =S,

(E.1)

(E2)

(E.3)

(E.4)

(E.5)

KoacppmumeHT , 3aBUCALLNIA OT COOTHOLLEHMS pa3MepOB KOHUYECKOW BTYnku cdnaHua B v x, onpeaensioTcs no

rpaduky, NpuBedeHHOMY Ha pucyHke E.1, unu BelumncnsalT no oopmyne

C:1+(B_1)+B,

rae B, x — BblumncnsoT no dopmynam (K.9), (K.10) npunoxerus K.

o
” S,
2,5 / B=—ar
' L~
'I B = 4,0 SO’—
5430
P anNClEnae
2,0 ] i s
—T 25
/, . P | ,I
AV.4IS 1
/A~ e B 2,0
4 7 ’
1,5 /,/'/ - =1
1/ ]
1:/'/ B1,5
/'
0,5 1,0 1,5 2,0

PucyHok E.1 — KoadpdpmumeHT

(E.6)

OKBMBANEHTHYI TOMLWMHY NNOCKMX hnaHues 1 dnaHues co cBOO6OAHBIMM KOMbL@MM BbIYMCIIAIOT No hopmyne

S, =S,

XKecTkocTb hrnaHLEBOro COeaUHEHUS Y BbIYMCNSIIOT MO hopMynam:
- ANsi NPUBapPHbLIX BCTbIK U NIOCKUX (PraHLEeB:
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1

Y= ;
Ego E120 E220 2
Yo+ Ye—+|Yo1—=—+ Vg = |b (E.8)
n 6 Es P1 E, b2 E,

- ansa cnaHues co cBoGOAHLIMM KOMnbLiamu:

1

Y= )
E20 E20 E20 E20
Yo+ y6EL6 + 2y.<;_:%a2 i y¢1E171 & ycsziz b? (E9)

- AN coeAnHeHns naHua C KpbILLKOR:

_ 1
v= E20

20 ED) ,°
Yn +y6EL6+ [yq)EE+pr E';Z}bz (E.10)

KoadhdumumeHT KecTkoCcTn (hnaHueBOro COEAMHEHNS], Harpy>XEHHOro BHYTPEHHUM [aBMEHWEM WX BHELUHEN oce-
BOW CUNOW o, BEIYUCASAIOT NO hopMynam:
- 0N NPUBapPHbIX BCTbIK U MIOCKMX (hriaHLEeB ¢ NIIOCKUMW NPOKnagKamu:

Yn—(Yp181 + Yp2€2)b

a=1- =
Yo+ Y6 + Vo1 + Ygp2)b

(E.11)

- ANa coeguHeHnsa dnaHua ¢ N0CKON NPOKNAAKON C KPbILLIKOW:

Yon—(Ype+ Yph)b

a=1- 7
yn+y6+(y¢)+ykp)b

(E.12)

KoadhprUMEHT XECTKOCTU (priaHLEBOro COEANHEHNS, HArpy>XeHHOro BHELWHUM M3rnbaroLmm MOMEHTOM o, Bbl-
YncnsalT No opmynam:
- ONA NPUBAaPHbIX BCTbIK Y MNNOCKUX (riaHLeB:

2
_ e~
_ Ve +2y¢_Hb(b+e Dcn) .

(o )

2 E.13
Y6 + ¥n (D%j + 2y b® (E13)

- Ansa dnaHyes co cBOGOAHLIMW KOMbLAMMU:

2 _ &
:y6+2yq3_ca +2y¢_Hb(b+e Dcn]

Oy 3 .
E.14
Y6 + Vi (D%j + 2@ + 2V gu b (514

Yo Yor Yo, Yoz Yio Yo Yob.or Yip ONPEAENSIOT MO MPUMOKEHMIO K.

[ns dnaHueB ¢ oBanbHbIMM U BOCbMUIPaHHbLIMK MpoOKnagkamn u ans cBoboAHbIX dnaHues Ko3amduLUNEHTHI
XECTKOCTWN (hraHLEeBOro coeAMHeHns NpUHUMaloT paBHbIM 1.
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MpunoxeHue X
(cnpaBo4Hoe)

Pusnyeckue n mexaHn4yeckme cBomcTBa KpeneXxHbiX MmaTepuanoB

Mopynu nNpoaonbHOWM YNpyrocT KpenexHbiX MaTepuarnoB B 3aBUCMMOCTW OT TeMnepaTypbl NpuBedeHbl B Tabnu-
ue XX.1.

Tabnwuya XK1

_5 °
Mapka cTanu Mogaynb ynpyroctn 107>, MMa, npu temnepatype, °C

20 100 200 300 400 450 500 550 600 650
10, 20, 25, 30, 35, 40 2,13 2,10 1,98 1,90 1,85 — 1,79 — — —
35X, 40X, 15XM, 30XMA,
35XM 2,18 2,15 2,08 2,01 1,92 — 1,79 — — —

12X1M® (12XM),
25X1M® (3110),

25X2M1® (31723),
20X1M1PATP (3M182), | 2,15 | 2,12 | 2,08 | 2,02 | 1,94 — 183 | 1,77 | 1,70 | —
20X1M11BP (3M144)

20X13 (2X13),
15X11M® (1X11M),

20X12BHM® (3428),
18X11MH®E (3M1291), 2,28 | 2,22 | 213 | 2,05 | 1,93 — 1,84 | 1,750 | 1,70 | —
1X12H2BM® (311961),
18X12BMBOP (311993)

12X18H10T (X18H10T),

08X18H10T (0X18H10T),
08X16H13M26 (31680),
31X19HOMBBT (3U1572), | 2,05 2,02 1,97 1,90 1,81 1,80 1,73 1,70 1,65 | 1,60
XH35BT (31612)

10X11H22T3MP
(3N696M) 1,9 1,81 1,69 1,58 1,48 1,42 1,37 1,33 1,31 1,30
n16 0,71 0,67 0,59 — — — — — — —

) Mpu TemnepaTtype 565 °C moaynk ynpyroctu paseH 1,73-1075, MMMa.
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KoatbmumeHTbl NMHERHOrO paclMpeHns KpenexHblX cTanel B 3aBUCUMOCTU OT TeMrepaTypbl NpuBedeHbl B
Tabnuuye X.2.

Tabnuya XK.2

Mapka ctanu KoahdpuumeHT NnMHenHoro paclumpeHns 108 o, %
20—100 20—200 20—300 20—400 20—500 20—600

10, 20, 25, 30, 35 11,1 11,9 — 13,4 — —
40 11,3 12,0 13,3 13,3 — —
20X13 10,4 10,9 11,4 11,8 — —
14X17H2 10,6 10,8 11,0 11,1 11,3 —
35X, 40X, 38XA 13,4 13,3 — 14,8 — —
20XH3A 11,0 12,0 13,0 13,5 14,0 14,5
30XMA 12,3 12,6 12,9 13,9 — 14,4
25X1Mo 11,3 12,7 — 13,9 — 14,6
25X2M10 12,5 12,9 13,3 13,7 14,0 14,7
18X12BMB®P 11,2 11,3 11,4 11,8 12,0 —
37X12H8I8Mb® 15,9 18,0 19,2 21,5 22,4 21,0
12X18H10T,

10X17H13M2T 16,6 17,0 18,0 18,0 18,0 —
45X14H14B2M — 17,0 — 18,0 — 18,0
XH35BT 14,8 15,1 15,5 15,9 16,1 16,6
08X15H24BA4TP 14,5 15,5 16,3 16,8 17,2 17,4
07X16H16 11,2 11,9 12,1 12,5 12,9 —
16 22,7 23,4 — — — —
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MpunoxeHne U
(ob6s3aTenbHoE)

XapaKTepMCTVIKVI OCHOBHbIX TUMOB NPOKIaAoK

XapakTepucTKM OCHOBHLIX TUMOB MPOKNaAoK Ans UCMOoJb30BaHWs B pacyeTe priaHLEBbIX COEANHEHWIA MO HACTO-
AlWeMy cTaHgapTy npueeaeHsl B Tabnvue A.1.

Tabnuya A

Tun n maTepuan MpoknagoyHbI YpenbHoe Honyckaemoe KoadhpuymeHT YCnoBHbIA MOAyIb
npoknagku K03t puyneHT OaBrneHve yaenbHoe obxatna K g, cXKaTtusa Npoknagku
m obxartus naBneHve E,- 107, MMa
npoknaaku [q],MIMa
Qopye MMa

[nockas HemeTannuyec-
Kaa npoknagka us:

pe3unHbl no NOCT 7338 ¢
TBepaocTbto no Wopy A go

65 eanHuy 0,5 2,0 18,0 0,4 0,3-1074 [1 ‘ Zanj
n

pe3unHbl no NOCT 7338 ¢

TBepaocTbio no Wopy A

Gonee 65 eanHny 1,0 4,0 20,0 0,09 0,4-107* [1 + szn)
n

napoHuta no NOCT 481
npu TonwwuHe He Gonee
2—3 MM 2,5 20,0" 130,0 0,90 0,02

KkapToHa acbecTtoBoro no
FOCT 2850 npu TonwuHe
1—3 Mm 2,5 20,0 130,0 0,90 0,02

dpToponnacta 4 no
TY 6-05-810 [1] npy TOMNLWM-
He 1—3 MM 2,5 10,0 40,0 1,00 0,02

TepMopacLUMPEHHOro rpa-
duToBOro mMartepuana
(Tvna «[pacnekc») ¢ 06-

TIopaTopom 2,0 4,0 200,0 1,00 0,02
TepMopacLUMPEHHOro rpa- 120 — npwm
duToBOro mMartepuana h, =2 mm;
(Twna «Ipadnekc») 6es 100 — npwm
obTiopatopa 2,5 4,0 h, =3 mm 1,00 0,02

Mnockas meTtannuyeckas
npoknagka ma:

anoMnHng mapkn ALl no
FOCT 21631 4,0 60,0 — —

natyHun mapkm J163 no
FOCT 2208 4,75 90,0 — —

ctann mapku 05kn no
FOCT 9045 55 125,0 — —
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Tun n matepman [MpoknagoyHbIin YpenbHoe Honyckaemoe Koadhpuynenr YCnoBHbIN MOAYIb
npoknagku KoahpuLmeHT fAaBneHve yaensHoe obxatns K g, cxaTua nNpoknagku
m obxaTus nasneHne E.- 10, MMa
npoknagku [q],MINa
Qopne MMa
lMnockas npoknagka n3
acbecta no NOCT 2850 B
obornouke ns:
antoMmHmus 3,25 38,0 — —
Meau 1 natyHu 3,5 46,0 — —
ctanu mapku 05kn 3,75 53,0 — —
ctanu mapku 12X18H10T 3,75 63,0 — —
Mnockasa cnupanbHoO-Ha-
BWTasi NPOKNajKa C NeHTon
ns:
HepxasetoLler crtanm 3,0 69,0 — —
yrnepoamncTon ctanm 25 69,0 — —
Konbuo ¢ oBanbHbIM Unu
BOCbMWIPaHHbLIM CeYeHU-
eM us:
ctanu mapkum 05kn no
FOCT 9045 unn 08X13 no
FOCT 5632 5,5 125,0 — —
ctanu mapku 08X18H10T 6,5 180,0 — —

1) [ina cpeq ¢ BLICOKOV NPOHMKAIOLLEN CNOCOBHOCTLIO (BOAOPOAA, renus, nerknx HedTenpoayKTOB, CKMKEHHbIX

rasoB M T. MN.) 46, = 35,0 MMa.
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MpunoxeHue K
(o6s3aTenbHoE)

OnpepeneHne NnogaTNMBOCTU NPOKaaku, 6onToB (wnunek), onaHues

K.1 MopgaTtnuBocTb Npoknagku u 6onToB (LWNunek)
MonaTnMBOCTL NPOKNAAKM ¥, BLIMUCAAIOT MO hopmyne

- hn Ko6>|<
Yn =E 7Dy, b, (K1)

Ons meTannuyeckmx u acbomeTannmyecknx npoknagok y, = 0.
MopaTnneocTb 6ONTOB (LUNMMEK) Vg BLIMMCIIAKT MO dopMyne

L6 b
Epn (2)

Y6 =

roe Lg = L, + 0,28d — ana GonrTa,
Lg=Lgy+0,56d — ana wununbku.

K.2 PacueTHble napameTpbl U yrnoBasa nogatnueBocTb cnaHues
MapameTp AnNWHBI 06evaikn BbIMUCASIOT No opmyne

Iy = DS, . (K.3)

OTHOLEHNE HapyXXHOro auameTpa Tapenku graHua K BHYTPEHHEMY AnaMeTpy BbIYMCNSAIOT Mo dopmMyrne

D,
K= 3“ (K.4)

Koadbduumentsl B, B, By ¥ By, 3aBUCALME OT COOTHOLIEHMS pa3MepoB Tapenku draHua, onpeaensioT no
rpacdomkam, NpuBeaeHHbLIM Ha pucyHke K.1, B 3@BMCUMOCTU OT K MNu BbIMUCTISIIOT MO hopmyriam

K2 (1+ 8551gK) — 1

b= (105 + 1945K?)(K — 1)’ (K.5)
_K?(1+855IgK) -1,
VT 36(K2 1)K - 1) (K.6)
__1 KZ1gK) |.
By = w1 [0,69 +5,72 mj «7)
6, - K? +1
27K (K.8)

KoadhdpuumenTsl B, By, v f, 3aBucaALme ot COOTHOLLEHNS PA3MEPOB BTYITK dnaHua, Ansa raHueBbIX COeaNHEHWIA
C NpMBapHbIMW BCTbIK hbnaHuaMmn ¢ KOHMYECKOW BTYIKOW onpefensioT no rpadukam, NpuBeAEHHbIM Ha PUCYHKax
K.2 — K.4, B 3aBUCMMOCTY OT OTHOLLEHWIA:

p= S—O: (K.9)

JDSy (K-10)

[na dnaHueBbIX COeAMHEHNI C MPUBAPHBLIMW BCTbIK (bNaHuamMu ¢ NPSMON BTYIKOW, NNOCKMMW drnaHuamu n
ceobogHbIMKu pnaHuamu: B = 0,91; B, = 0,55, f= 1.
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KoahpmumeHT A BbluMCnSAT nNo dopmyne

7L:[3Fh;flo N thsz_
Brio Byl SE

(K.11)

1,021,03 1,05 1,10
100

N
80 N
ST INN
40N \\\
o0 NI
N
2 N RN
N N
A N
: h \
© 10 \\Bz §\ 10
= 8 N NN 8
~ AN
o 6 6
5 AN 5
4 4
3 A RN 3
N
? B N N \\\ 2
T T~ \

1
1,021,03 1,05 1,10 1,20 1,30 1,50 2,00 3,00 5,00 K
PucyHok K.1 — KoadbdouumenTtol By, By, By n By, 3aBuUCALIME OT COOTHOLIEHUS pasMepPOB Tapenku dnaHua

YrnoByto NoaatnmMBOCTb (riaHua npu 3aTskKke BbIMUCTIAIOT No hopmyne

Ve = 0,91By _
® Ezoxsglo (K.12)

yFJ'IOBy}O noaaTiiMBOCTb KOJbLa cBobogHOro bnaHua npu 3aTsKKe BbIMUCASOT MO q)opmyne

1

Y = =555
=y (K.13)

D
e Vi = 128192, (K.14)

K

YrnoBylo NoaaTnuBoCTb naHua, Harpy>XeHHOro BHELUHUM U3rnbatoLmMmMm MOMEHTOM, BbIMUCASIOT No dhopmynam:
- onsa cpnaHues (cM. pucyHku 1, 2):

3 D
Yo = (ﬂ) 76; .
d.H 4 E20 DH h3 (K 15)
- Anst 6ypTta cnaHua (cMm. pucyHok 3):
S D
You = (ﬂ) ——
S V] Eyo D, S (K.16)
- ons ceoboaHoro dnaHua (cM. pucyHok 3):
3 D
6
Yo.c :(ﬂ) 20~ 3" K.17
4 EK DH K hK ( )
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Br[0,908920 010
0.9 — 020
Ry 0,25
NS 030
NN 040
N ‘\ ,
\‘\\Q\‘\\\“‘ 0,50
0,8 \\\Qi\\\ S
NSRS T —o.60
\\\&‘ \\‘\ \55‘0,70
\\\; ~ ——— ]
NN ] 0,80 ]
07 NS 090
' N N~ 1,004 T
~ T~ e~
NS 1251 H
~ 1,50 Tt
0,6 2‘00 —— - .
11, P =
1 —
0,5 I =
1,0 1,5 2,0 2,5 3,0 35 40 45 5085,
PucyHok K.2 — KoatbdmumeHT B
By
0,6 .
0,550103
\‘\‘
N\ ——
LA BN S S ——
AN SN
\ \\ ~ [— [— 0,10
0,4 AN N s N B e N = 0.12
NS === =014
e _—— . —— I 0’16
N — — ,
- =10,18 ==
03 NS T 0,26 FFEEET
NN \‘\\‘;\ ‘\ — [—f— = 0’25 ———
NN SIS T 0,30 = =
0.2 ANNNNNN -~ — _—— =]
’ N NN e 1 110,35 =]
S s i
SSSSSSSSaatahins
N ~] . gy o = Y
0,1 0,80 | 0,70 H=FEH]
0,90 1 ===
711,00 71 =
| l 1 1 e e e e o
0 T 2T VS0 200 T LTI
1,0 15 2,0 2,5 3,0 3,5 40 45 508,/S,

PucyHok K.3 — KoadpdouumeHT By,

KoacbdumumeHT, yuntbiBaowmin n3rmb tTapenku dnadua mexay wnunbkamu (6ontamu), BeIMMCNAT No opmyne

(K.18)

MpuBegeHHbIN AnameTp NPMBapPHOro BCThIK hriaHua C KOHMYECKON U NPSIMO BTYIKOW paBeH:
D*=D—npu D = 20S,;
D*=D+8S, — » D<20S, nf>1, (K.19)
D*=D+8S, — » D<20S,uf=1.
MpvBeaeHHbI guameTp nnockoro cpnaHya: D* = D.
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f
25
20
V / /]
y /
4
y. 4.
15 7, pav.
DAV L.
VAW AV AVY.
10 / IA'I/ Il/
9,0 VAVAW & S I4
' // /I/ I/
8,0 AV & 4ap
7,0 \/\Q 7 l/// V.74V f
il / y,
6,0 AT AT & v 6.0
5,0 y 4 Q.ﬂ \0‘ y 4 C’ I/ I/ 5,0
-Q“Q _P vamv.a v 4
Q«fl'gJ_ 'f’ j iy 2
4 /- '} . Q fb(’-”ll y 4.4 I‘
4,0 Q ¥y %, 4 4 4,0
/ A AL /
Q-0: y. y,

3,0 A A Q'»jL@’ AW Amy LY
’ & aw y 4 tA QGP- -Q /\Qﬂql -/ ’
2,5 HLAA A A A 2,5

A7 va Vi V.4 Q;?(L /7
2,0 A ay Y. v ShAH20
7 vV 2 2 y, 4 NN _Z
V.4 71/ V.4 v4 LS
VAV DD S AV.V. AP 4 7 V]
15 /Yy Y yAVAVAW &'4 4 4 7~ 15
’ / y.4. / / ’
vV // .4 /1 1/
/V// ) .4 /1 L/ V.4 / S
/ VY, V.04 p.4 L/ / p4 / ~
10l 1LY )4 pARV.ARY. AN AVAN AN
1,0 1,5 2,0 3,0 4,0 50

PucyHok K.4 — lNonpaBoyHbIN KO3ULMEHT ANa HanpsbkeHUi Bo BTYrke dnaHua f

K.3 YrnoBbie nogatnuBocTu ¢hnaHua co cpepnieckon HeOTOOPTOBAHHOW KPbILKOMW U NITOCKOM KPbILWKN
YrnoByo nogaTnMBoCTb hraHua co chepnyeckoin HEOGOPTOBAHHOW KPbLILLKOW BbIMUCISAIOT No hopmyne

- o;(1+12851,)] D, + D
- E20 43 D,-D’ (K.20)

_h [Re
M=p Sy’

1
2
1412851, + 16324 (Lj Ig

Yp

roe

= .
D
Sy) °D

yFJ'IOBy}O NnogaTfMBOCTb MIOCKOWN KPbILUKM BbIYMCASAIOT MO d)opmyne

Yep = a K.21
Kp =™ —20 <3 .

ED 53 (K.21)

2
0,67[Kkp (1+855lgK,gp) - 1}
roe XKp = Pk
(Kep =) {K,(Zp ~1+(1857KZ, + 1)%}
Kp
D
KKp = D—H

cn
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Mpunoxenue J1
(cnpaBo4Hoe)

KPYTHH.IMﬁ MOMEHT Ha KInro4e npu 3aTtaxke

KpyTAwmid MOMEHT npun 3aTsikke Ans 60NToB (lnunek) 6e3 cMasku B 3aBUCMMOCTM OT HanpskeHus og, B BonTe
(wnunbke) onpenensioT no rpacuky Ha pucyHke J1.1. B cnyyae npuMeHeHus GONTOB CO CMa3Kol BENMYMHA MKp CHWXaeT-
cs Ha 25 %.

10°M,, MH-m

0,35 4 /
0,30 /
/

0,25

v

pd
0,20 /

0,15 /’

/ W —
0,10
/
0,05 —T W27 T M22
| "] %/,—
0.01 [ M20
120 140 170 200 230 250
Ggq, MMa

PucyHok J1.1 — KpyTawmin MOMEHT npu 3aTskke Anst 60nToB (LLNUIEK)

Mpu 654 < 120 MIa KpyTALMIA MOMEHT BLIYUCTIAIOT MO hopmyrie

Psqd
My, =0,3-21—. (n.1)
Bubnuorpacwus

[1] TY 6-05-810 3arotoBku 13 dptoponnacrta 4 n proponnacrta 4A obLero HasHa4YeHnst
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YK 66.023:006.354 OKC 71.120 roz OKI 36 1500
75.200

KnoyeBble crnoBa: COCyAbl 1 annaparthbl, (bﬂaHLl,bI, HOPMbI U METOAbI pac4yeTa Ha NPO4YHOCTb, repMeTU4YHOCTb,
OonyckaemMble HanpaxxeHua

37



Penaktop P. I'. 'oeepdosckas
TexHuueckun pepaktop B. H. lpycakosa
KoppekTop H. Y. Maspuwyk
KomnbloTepHas Bepctka 3. M. MapmsiHosol

MoanucaHo B neyvatb 20.05.2009. dopmaTt 60><841/8. Bymara odceTtHas. MapHutypa Apwuan.
MevaTb odbceTHasA. Ycn. ney. n. 4,65. Yu.-usa. n. 4,30. Tupax 73 ak3. 3ak. 973.

oryn « CTAHOAPTUH®OPM», 123995 Mocksa, 'paHaTHbIl nep., 4.
www.gostinfo. ru info@gostinfo. ru
HabpaHo u otneyaTtaHo B Kanyxckoi tunorpacdum ctaHgaptos, 248021 Kanyra, yn. MockoBckas, 256.



