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YIK €2-112.83.0001.4(063.96) Ipyaga I3
PEKOMEBH L ALK

PacueTu M KCHHTAHMA HE NPOYHOCThD

QOume TPAOOBAHAA K pPACYETAM Ha P 50-54-90-88

IPpOYHOCTE PBIBOOBUX CO6IMAHO HUlA

UiC1Y 0071

B Pexamenpamunax (P) maxarawtca odume TpedppaHiud K pac-
yaTam HA NpPOYHOCTE Pe3BOOBHX cOSKMHEHAR olueMAUMHOCTPOR-
TEJIBHOI0 OpAMSHEeHAS [JA Pa’3JMAqYHHNX YCJAOBAR ¥ BRHJIOB HAIDYXeHKA.

1. KPUTEPYA PABOTOCTIOCOBHOCTH W TTPUYMHK
OTKA30B PE3HBOBHX COENMHEHUA

I,1. Pa3auyanT TpA BAAA HArpyXeRMA: ONHORDATHOS, MAJIO-
LAKA0B08 ( AD 5.10%-10- 10° BHKRIAOB) ~ # MHOrOLMKJIOBO®, Ha-
DPysKa MOXeT MpUAAraThCa ¢ HeOOJbwod uau (4) Bucoxolh (ygmap-
Hoit) ckopocTh, [Ipa OOHYHOM OZHOKDPATHOM CTATHUYESCKOM HELDY~
KOHMA AHTSHCABHOCTD HADACTAHAA HanpAXeHdl He QOpeBHlAET
500 nilla-o™L,

I.2. OCHOBHHE Kp4TepHA PAGOTOCHOCOOHOCTH PE3HCOBHX COB8-
NAHEHAR — CTATMUOCKAA OPOYHOCTH U BHHOCHABOOTL GONTOB (PHMl~
TOB, WIANEK), T.8. RX CONPOTHBJAAOMOCTDH DABDYUSHMIO B YCONOBASX
ONHOKPATHHNX H LMKJAUYEOKAX HAT'DY30K.

Pa3pyteHie CO8NUMHEHAA OPM OJHOKPATHOM HADDYKSHMU HACTY-
0aeT BCJASACTBME 00pHBA CTEODXHA GOXATA, €roc IOJIOBKH UJA Cpesa
BRTKOB pe3b0u, JCTAJAOCTHHE NOJAOMKM COATA NPOUCXOMAT HA ypPOB-
He HapB00Jles8 HAr'DYyKSHHHX pPACOYMX BMTKOB De3bOH, 00J I'OJOBKOM
M4 0o coery pe3bdu A ONpeleJiANT HOJACOBEYHOCTH (peacypc) coeli-
HeHuA.

[Ip4 Harpyske B ONOCKOCTA CTHK& BO3MOXHO paspymieHKHe
cTepxkHAa O0JITA TUNA cpela.

PadoTocaoco8HOCTE peabloBLX cOoeAnHeHAll 3aBACUT TAKES
OT FepMaTHYHOCTY (BO (AAHLIEBEX CO8MMHEHMAX COCyMOB, LAMAHMA-
poB QopuHessx gBularTedeii 4 T.R.) A OACTHOCTA CTWKOB DA NEpe—



ME@HHHX HArpy3Kax , KOTOpHEe 008CRAYUBALTCA MPEJABAPATEJNBHOA S8~
TAKKOR, Hak ypeamepHAsa, TAK 4 HBJOCTATOYHAA 3IBTAKKA MOIYT

[IDHB8CTA K [0JIOMKAM pPE83bOOBLX A8TAJAGR A MAUWKHH B LBJOM.,

I.3. [lpa nposxTnpoBanun pe3bOOBHX CO6MHeHult, padoran-
LUX B YCAOBUAX BHCOKOK TemmepaTypu (T 2 35C) CAERYET YUUTH~
BATH NOJ3YUeCcTh M NAMTENBHYN NPOYHOCTH MaTepuana nerajeft.

lorsy9ecTh O0TMEYASTCA M IIPA HOPMANBHHX TEMIBD4ATypax
(XoJa04HAA MOJA3y4ecThb); TOLLA OHA NPOABJIAGTCA B 34TAHYTOM CO-
8fluHeHMKM (083 paGOYEeHd HJUPDY3KH) BHS3AMHO,C MAKPOXDYIKWM 49~

JA0MOM,

[.4. Husarne temmepatypu ( T4 - 5500). XapaKTepHHE IJAA
DRCIIyaTaljAl MAWMH CBBBPHOI0 MCNOAHEHAR K JIeTAJbHHX Aanilapa-
TOB [PDABOIAT K XJAAZHOJCMKOCTZ, T,8. XPYyAKOMY paspymoHuxn O00J-
TOB 083 3amMeTHOA muacTaqeckoil Asdopwamnn., CKIOHHOCTH M 8TaAJ-
JIOB K TaKOMy p&a3pyWeHU) OUSHMBASTCA KPATHYECKOR Temnepartypol
XPpynKkocTi, NpA KOTOPO# PE3KO CHAKAKNTCA [JACTHYHOCTHL M Da4

dota JAegopMalai.,

1.5. [lpn npunjoxeHun HarpysoK cO CKopooTh cbume 500 MIla.,
o"l IPOYHOCTH CO8AAHEHUA YBEJMYMBAGTCA KAK MDA ORHOKPATHOM,

TaK B LIAKJAYS8CKOM HaCDyXeHHM.

I.0. PacnopooTpaHeHBAR NPAYMAHA OTKA30B p83bC0BHX CO8AX~
HOHAN ~ YMEHBUIOHMAS YCWIAA 1peABAPDUTOALHOK 34TAKKA OPA ABMACT-
BUA yXApPHHX X BNOpDALAOHHHX HAI'DY30K B pe’aybLTare:

OCTATOYHHX Hedopmalult GoJara 4 CTAIRBAGMHX [H6TaJ8u;

peJIBKCAIMM HaOpsaxeHu® B cTepkHe CoJara;

KOHTAKTHNX fedopmaliniy HA CTHKOBHX [NOBE&DXHOCTAX 4 B

peshde Ha QJUHE CRUHUMBAHMA;
CAMOOPOR3BOMBHOIO OTBAHYMBAHAR CauKy (BAHTA).

1.7. [Ipp HOpMAJIBHHX ¥ BHCOKMAX Temneparypax B pe3bO0BuX
CO8MMHE HUAX MOKET [ODOMIOUTH 3&8JaHM8: QOCJe HEeKOTOoporo Bpe-
M@HA paldoTH IPaWKy HOBOU3MOKHO HJA 3ATPYNHUTEJNbBHO OTBEDHYTA.

[IlpoTiae 3TOr0 odeKTHBHH PA3HOI0 pOOA NOKDHTMA W OKCRIHHE
ig:lKR.

1.8. B 60JILMAHCTRS KOHCTPY. MR 3NBMEHTH COEHMHEHAM CTArMBANT-
CA ONMHAKOBuMM OoJsramu, TexHuuyecxihe TPeOOBAHMA NpPeAYyCMaTpABaLT



O

ONKHEAKOBYD 38TARKY RAH RCKIVISHUA NEPApPACHue 48ndd yCHRAMNR
B 0o.LraX # HA CTuKax.

HepabHOMepHaA 34THXRA COATOB (BHHTOB, WHANRSK) BO MHODMX
CAYYAAX BH3HBASTCA A3PUpMA’Zig8n HONCT pyKlUad wOwed ¥ sactH i,

2« PACHET COERMHEHMA NOA NEACTBUHEM “ACTSH-
TUBAMGEA A USTUBALE i BAI'PY UK

Leie UOWAE OOJOKBHUA

Celoele B PoKOMORUAIMAX OPUBOUATC: [APOSKTHHU M NPODBEPOY~
HUL pac48Tu H4A [IPOQHOCTH pPe3bGOBUX CO8MMHBHAR, B Npelasras-
MO8 JABACHAMOCTH HONYCKALTCA BBEOUATDL ULOIOJAHUTEJIbHHE KOB]uU-
M8 HTH, YIATHBUOUEE QuKTIpH, HO OTMgdeiinue B HACTOAMKX P,
HO OK&3HBANWEE CyaCTREHHLE BJMHHAE HE PAGOTOC NOCOOHOL Th
COQQKHE HIEA,

2eled. PaccumarTpaBassuy CO6 MM AMBNT [LUIOCKNHE CTHKM,
COATH (BHHTH, HOAJBKA) O0CTABJBHH B OTBEDPCTAH C 3030DOM, A
ApeIBAaPAT8JBHAA 38TARKA 008CNEYMBAST H8PACKPHMTIHE CTuKA K OT-
CyTCTBMAE cUBAlA coellMHseMuX usTasel, [1oJal'a8TCH TAKKE, 4TO
M3TUOHAA KBCTHKOCTL MOCASOHAX MCKAuyd:T ASIJIAHALML KAK [IPU

SATAKKE, TAK M fIpA [PUJOKEHNA BHeUE HurpyHKKXJ.

Z2el.3. I'pynnoBue pe3sCOBUS COGUMHBHAR MJH YIMPOWEHNA PAC-
Yeé T8 CXEBMATHIUDYNTCH: peaJibHOE CO8AMHEBHNS 3AMBHHETCH CTE8PM-
HeBol MOAeAbw, B KROTOpON abcoiwrho MocTraa (HenedopuMpyewan )
pnadparma, masioimad B maane ¢opMy CTHKA A Halpy A8 HHAA BHEIHAMM
CHJIOBHMHM QUKTOpPAMUA, CBA3AHA C KOMNJAGKTOM YCAOBHHX OLAHOYHHX
COGMMHG HAA, NAKI08 U3 HAX OPBUCTABAACT COO0UM ¥ OuiATUBLM CO-
OUHEHMAK JIBE6 KOHUYECKUMS BTYJNKHN, BHIUBJABHHWE K3 CUSHLUHAEMEX
feTazelt A CTAHYTHE OOJTOM (CM.PHC.2.l), B BAHTOBOM 4 WNUABYUHUM -
Ofiiy YCOYOHHYO KOHKYOCKYW BTYJKY, CBUHY@RHYyW C OCHOBIHWEM BAUHTOM

M WHAABKOA (PUC.ZaX. ),

Qeled. B KUXLOM YCJOBHOM OJMHOYHOM COBUMHB8HMM CABLYST
DARJAYATE A3Taln cucrem OoaTd H KOpnyca., K nepBuM GTHOCHTCRH

XT 163 cywecTBEHHOH NOCPEWHOCIM (UIAHLE MOKHO CUATATH AOCO-
JUOTHO XECTKAMM 110 USIHUOy npi Jy = R/ Q,ﬁ-_p; >4 , 8B

YOPOWSHARX PACcYeTAX & OPA MOHLIUX IHAYEHMAAX jﬁ .
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Puc. 2.I. K pacuery xpyraodnshnesoro COeRMHEHMH
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AOTONY MIM KX YACTH, NeQOpMALMA KOTOpPHX fOCAS penSapHTe ASHOR
JATARKH YBEAWUUBDETCHA ¢ Npuiaoxeruem paGouell a0 rardRamie @ Hab-
PYSKM. B O8THRAN CHooT: MB RODNYOH QeDODMBIMA Do L1uM yMeHbEN -
8TCH .

<. 1.9, Hosbhutment ocHOBHOB ('arpy3sKk 008 I oorasusser,

L.
RARAA VBCTH Padoush HErLy:Er {, HE YCAOBHO® OAMMOYHOE COBINNOMKG
Fepeiretcs Ha Goas Lo0T 2bMAH 98CTL BOCTIPHHMMAS! T CyHMEOM) ; G o~

pPastcI8TCA Napes mﬂwmmcw neisieR cKCIa® JulITe .4! i CHCTe:
M XOPBYCSH /

X = //(j+/) (2 I}

logaTansocTs REXAOR M3 CHCTEK ODPA[GEAGTCH KAN CYMMEDHOS (18-
peNemeHNe ACeX AO0TAReR CUCTOMI, BMIPAHHCS SHMHMUHOR 0CeBOR HArpys -

xoft (niogpoduell cw n.2.3).

2.1.6. B coeymrenun, HArpYNEeHHOM OTpwBADGOR cHAOR / " » MOMBN -
T oMM [“! - M (em.puc.2.1), na £ -6 opmHouHOe cowuamm nepana-
OTCA B odmou cxyum HAarpyska

£ My M

= e ....-—--‘--——- - AL, ST § ,
ERAE I EN R i
J" 7;/ lrf /ZJ ’:f 'IIJ

Yewaue B  ~-M GONTG OT BHemHOR HAIDY3KM

!
F = l',_ [zc. : (2.3)

¢

B popuyxax (2.2) w (2.3): n - uucao GoaTOB ;
/;“ ~ 0CEeBAA NOAATAMBOCTL ( -T'0 YCAOBHOI'O QAMHOUHOI'O COGAMHOHMS :

A=4h1 (2.4)

£
HaruGanmue MOMEHTH HPUHATH NONOXMTONbHMMM, 6CAM OHM HANpABAE-

Hi N0 HACOBORA CTPERK® ¢ TMOJOXMTENBHOIO KOHLA COOTBETCTBYD-
me#t ocm. logoxurexpHn® HanNpaBAGHMA HAIPY3O0K COBUAJADT C MOXORMTOILDL-
HMMM HanpasasHiusamu ocefl X u
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2 2. llpuaepriua nocreqosaTeabHOCTh pacuera

< 2.1. Unpeneserre HATPYSIKM HA HaMOONE® HArDyreHHWR 00iT.

2.2 2 DuSop matapners # TepMoolpatoTkH GodtuR.

2.2.3 Unpeneseniue pacueTHOro Avamerpa GOATOB (Ipooy Thall
pacueT) w nonGop no crangaptry ([OCT 8724-81) pesv€s Soarts.

2.2.4, Onpenenern+e Kut. TRYXTHBHWX NADAMOTPUB JNEMORTOB COIAM-
HOHUA, HeOGXONMMBX i . 107 A€  DREerc YTOYHeHHOro pa.:era (pasmepos
GoMTe, TORMMHN CTITURACMLX UerTaldelt U T.A.).

2.2.0 Unpensaenue noLatrupocTeft nertasefl cucresd JOATA M KO-
nyca » ¥onadduineHTa OUHOBHOR HArpynxu GOJTA.

2.2.6, Onpenesenne HEOOX0:MMuTr0 HaNpAmeHUs (ycunus) npsasapi.-
TelibHON 3aTAXKM, vbecheukBanmero NAGTHOCTb CTHKAE.

.%.7 CUnpeueneqdue paruelHHX hanpaxeHuit B foarax.

2 2 8 llpopenenne NpPOBEPOUHNX pacCUETOB MO OCHOBIWM XPWTOPHAM
proo10cnocoBHOCTH COBMUHEHHA .

Upw repmovienun xaxoro-anbo M3 ycnosud, ofecnednpawmgnx paso-
TCCUOCOBHOCTh coenMHeHnA, BeCh PacyeT MOBTOPSOT BHUBb, NPHUHAB MEpH
X {1I0BWDeHHD HOCYMEeR CHOCOOHOCTH COBNUHEHHMA NYTEM KIMEHEHMs MATOPU-
ana, TapMooOpatoTKK COXT0OB, MX pa3MepoB MAM uucaa aulo npyroro
NapaMeTpd COGHHEHHWR B JSBHCHUMOCTH OT €r'0 BAUAHMA Ha 10 YCJAORMe,
KOTOPO® He YA&J0oCh YAOBAGTBODHTh B NpeANAYyReM pacuere.

<.3. Kpyraopsannesse coefuHeHMs
.3.1. Hexomiwe npennocwixu pacusTa .

PaccuaTpnBaetca coequHeHHe NBYX KOHTAXTHPYDHN). ¢naﬁuenx)
¢ KGIDIIGBMM CTHEOM (COBAMHEHMA BANOB, KUPIYyCOB MAIKH M T.1.).
B noxoGHNX XOHCTPYXIMAX BCe GOATH, K&K IpasUio, OQMHAKOBH ; HX G
PABHOMEPHO PACTIONOKEHM MO CpefHell OKPYKHOCTM CTMKE.

lpn ynpomeHHOM pacueTe KOHCTPYXLMA CXeMATHIUPYOTCAR B BHAe
ABYX EOCTKMX NAOCKMX AMapard, WAPDHUDPHO (BABAHHWX C KOMILIEKTOM ABYX
YyCOUEHHMX KOHMUOCKHMX BTYROK, CTAHYTHX SoaraMu. [UiA onpepeneHus ycH-
ank (Hanmpaxenult) B Goatax, BHWIBAHHNX paboueft Harpysxoft, pacuer xo-
appuumerta [/ npowsmonMTCA C yueToM KpelaeHMAa AHappars K KoHKuec-

X)Pacuet faaxies M3 PAIAKUHOIC MATOPUANRA NPHHIIMIHMAZLHO HE OTANUA-~
eTcA OT MAJuXeHHoro. Hano aMmb yuecThs pas’lWHHE GHAUEHMs MOAYAA

ynpyroctu ¢uaHiies.
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XKNM BTynkaM Ha ypostHe 0,2 é: /2. OT OMNOPHWX TOPUOP TalKM U TOAOBER
GonTa. YuMTHBAGTCA TAKKE KOHTAKTHA&A NONATAMBOCTb CTHXKOB (CM.
0.2.3.7). CxeMaTu38LUMA KOHCTPYKUM# PAaHUeBOro COETMHEHHA INOKalaHA
Ha puc.<.l.

YrouHeHHHe MOTONN pacUeTa XpyraodasHi@eBWX COGNHHEHMR HpUBO-
BATCA B padorax [ I-3/ % Rp.

Bm.2.3.2. ... 2.3.11 mpupogATCA NoACHEHMA ¥ HeoLXOnHMHE

fopMymH NAR NpoBeAEHMA  pACUETA KpyriaodaaHUeBHX coejMHennh
corjacHo m.2.2.

2.3.2. lna npempapureasHoro {mpoexTHoro) pacuerTa HeoOGXOmMMO
ONpenemuTh HATDY3KY HA HanGonee HarpyxeHHWH# GOAT ; HpuM BTOM B 3a-
Nac HagexHOCTW GOATOB, MpeRnoJaraeTcs, UTO BHeNHWe HAIDY3KH BOC-
IPHHMMADTCA HeNOCPEACTBOHHO WMH. llpunas B Qopmynax (2.2)-(2.3)

A, = const , monyuus cxenyomyn sasucumocts ( A = I1):

F - £ — —qj:'y'g + —{—1%{% )
7 Zy z X (2.5)
J:-.-f / /:f /

max

rae i - HOMED HaM00J166 HArpyxeHHoro 6oxaTa (1‘;‘0; Z( <0 ),

2.3.3. Mexanuueckue cpoficTpa MaTepuana 60ATOB, BUHTOB, LMMUAEK
H r'aeKk, H3rOoTOBAGHHHX M3 YIAepONMCTHX M JNEerdpoBaHHNX CTalell, JoaXHH

*00TBETCTBOBATL CTaHRapTy. [Ipn HeolGxomuMocTH oOeCneueHus XapONPOUHOCTH,

KOPPO3MOHHON CTORKOCTH M BHCOKMX TpeCoBaHMAX X IaCapHTaM M MACCe
KpenexHNX COeAMHOHMA IUA MX M3rOTOBAEHHMA HCIOXLIYOT CHOLMAJNbLHHEO
CTAJHK M CNISBH.

Ina yayumieHMA CBMHUMBAEMOCTH COGNMHEHM{, YCTpBHEHHA 3aefaHMA
P pe3nfe, & Taxxe SANUTH OT KOPPO3KH, NPUNAHHA NEKOPATUBHOI'C BUIA
HPeRYCMOTPEHN NOKDHTHA XpenexHhXx feraneh. lloxpuTuas noxxHm OwrTh Go-
Nee MALKHMHM, UeM MATepran pes3b6oBoft neTaau,M nePopMHpOBATLCA (63
paspymeHus. DUl NOKPHTHE LAA ONpeNeXEHHOI'0 MATEpRANa BHOKDADT IO
[OCT 14623-69.

2.3.4. Lina onpenenaeHus pacueTHOro aMaMeTpa GOATOB HCNONLIY6T-
ca fopMyaa
4F

d _/ max
V=2
31eCh [5;] NMpUHMMAETCA MO Tabx.2.1 B RONAX OT Mpegena TeKyUBCTM

P 3ABHCUMOCTHM OT XApaKTepa Harpyaku (MOCTOAHHON HAM nepesenHof)
¥ Malepnana Gonra.

ﬁ
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_

Puc. 2.2. YechosHOE OOMHOUHOE
BUHTOBOE COeNUHeHHe

2/

4
f

[ 4

Puc., 2.4, LaBucUMOCTL MacmTaOHOTrO
PaKTOpA OT HBDYXHOr'o nuameTpa GoJrta

rl_
005 Q10 4% 920 r/o

Fuc, 2.06. 3ABHCHMMOCTH TEO~
DETHYUECKOTO KOBYPHIMEeHTA KOH-
(eHT]AUMY HANpPAXeHUR ol ro-
noux f foaTa OT OTHOMEHHA pa-
AYCR CKPYPIeHMa K OuameTpy

¢ vya it ]

L

.

o P S

A L4 7722 TL 114
i
4 A V7

Ae  N\NEERRY

'_“j

Puc. 2.3. K pacuetry nonaTadBo-
CTU CTepxHA OONiTa ¢ nepeMeHHof

\

naowanbo MONEepeyHoro ceyeHAA

Puc. 2.5. 3aBuUCUMOCTbL Teope-
THUECKOTO KoadduimeHTa XOH-
[eHTPALMHK HAIPAXKEHHA BO BNagu-
HaX peabLlW OT OTHOWMGHUA pa-

IUyca CKPYrJeHWA K mary/ ,Q/P/
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Ta6nnya 2.1
3HaueHus [6:, / / o

: llpy nocrosnHo# H&I‘I}IGRB + Ilpu nepemeHHo#i Harpyaxe or O
C'ra.m:; H OuaMeTpe pe3blH d » [0 MBKCHMANBHOU M IMaMeTpe
. : Eeabﬁu y MM
. 6-16 :16-30 : 30-60 : 6-16 . 16-30 : 30-60

;ﬂj{ﬁé_oﬁo -025 Q25-040 040-0p60:008- 012 0,I2 0]2-0,08
T&aA .

—--ﬂ-1. _______________ 'F' ------------- e
o

Jleru- .
posar- 0, 15-0,20 0Q20-0,30 0,30 :0,I10-0,Io 0,15 0,I5-0,I0
HafA | :

e L

Ha ycnopus

d, » d (2.7)

{ pacy
no ['OCT 8724-81 nogGupaeTcs CTaHNAPTHO® 3IHAUEHHME qﬁ B OCTAIbHHX Ta-

paMeTpop pesanLlu.

2.3.5. llpu sagaHHNX KOHCTPYRIMM M PASMEDAX COENUHAEGMNX DIEMeH-
TOB NocAe Noxdopa No cTaHAApTy pe3bOu GoaTa (n.2.3.4) pHOMpaeM no
CTAHOAPTY TMnopasaMepw OOJATOB M OPYI'MX KperexHuX Leraneft,

<.3.6. Onmpenenenve nosaTausocTeR M K03PPUUAMEHTA OCHOBHOM
HATPY3KK GoJTa.

2.3.6.1. ﬂonawnuaoCTb nerajieft cucrems GoaTa

rae / / ,; /,. 5~ TORATAMBOCTH CTEDKHA GONTA, PARKM M TONOBKM

Goara, uu/ H, ; Ip# HANHYAK BANCW CHENyeT YUECTb M 68 0CeBYyD NOARTAK-
BOCTD ; /“ - [ONATAMBOCTL YACTH CTATHBAEMHX KOHWUECKAX BTYAOK BB~
sotoft 2 x 0,2 x O, oC, = 0 25 (cu.puc.2.1), oTHOCAmMENACH K cHCTEOM®

Goata, wu/H: j&- - cy:mapﬂaﬁ xoﬁmnmaﬂ NORATAUBOCTL ONOPHWX TOPLOB
raf{x¥ M ronosxy Goata, mm/ i,

; m L

/t‘= E;'_r t‘."ﬂ"f Z" J (29)
rne £

pp ~ MORYZD NPONOABLHOR - yIIPYTOCTH MaTepuansa GoJTa NpH pacyeT-
HOR Temmeparype, Mila ; €./ m 1‘? - IAMHE ¥ [Uomane NonepeuHoro CeueHus
(" -ro Yy1ACTKA CTOPKHA doma (cm.puc.2.3).
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A = AL (o928 L (2.10)
4 Ea"rdl ; d

rne d w c{e -~ HADYXHMA M cCpenmHMit nuamMeTpH peabOu, MM ; P - WAr
pesnlOrl, MM.

'/{:5- E. A (2.11)

|
!

- 223 (a+d )(D)-d ) J
ss £, Tdtg¥ 7 (a-d)(D+d) (2.12)

rie E ~ MOAYAbL ODPOJOJLHOR yNnpyroCcTH MATOpHANS CTAMBAeMWX f6Ta-
nei npu pawe'moﬂ remnepatype, Mila; & - nuamerp orBepcTHA mop
Gonr, MM ; ¥ - yrom HakioHa oﬁpaayuneﬂ koHrueckoft Bryaxu, panl ¥ =
= Qe 53(0,4 .+ 0,0); o -HapyxHWI AMaMeTpP ONOPHOR NOBEPXHOCTH Iafixu
(rosopku Goxra), NPUGIHKEHHO paBHWA pasmepy mog kmou, M ; 0 - Ha-
PyaHhil OraMeTp XKOHMYECKONl BTYAKM N0 MeCTy KpelueHus nuadparm
(puc.2.1), am, (ﬂ = @ +20, 253‘495’) llpu ogMHaxOBHX OuameTpax omop-
HHX nopepxHocTel raﬂnu M I'OXOBKK O0JATA BHCOTA ROHMUECKMX BTYAOK

OJIMHAKOBA ; (ff f —055

UnpenenexHune J{ﬁ, cM. B 0.2.3.7.

2.3.6.2. llogarausocTs Heranefl cMcTeMd KOpPNycCAa

/3 = 4&' ’ /34’ ’ (2.13)
rne /,J ~ TIOQATAHBOCTH UACTH CTATKMBASMHX KOHMUECKHX BTYAOK BHCOTO#
0,8 é; , OTHOCAMeMNCA K CUCTeMe kopnyca, "“/H;"éx - KOHTAKTHAA Mo-
AATAMBOCTH CTHKA CTArMBaeMux fetanelt, wmd/H; npu Haamuum npoxiagum

KOoJxHe OHTHL yuTeHa 66 ocepad MOJNATAMBOCTS.

223 9:3)(4-q)
J/ = = L
# L Jidtg¥ (,Z? ) ()m’)

(2.14)

rne 4 - HapyxHHR guameTp O6oAbmEro OCHOBAHMA KOHM-
aecKof Bryuxu, smm (J = q + L l‘j"’)

UnpeneaeHne ./{“ CM. B II. 2 3.7.
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Jas onpeneneusa NonaTiH- Tadanya 2.2
BoCcTel j M /a no tbopuyzu SHAUEHMA O 3PA3MEPHOrQ X03)-
(2.12) u'(2.14 uomto socnoas- DR oubn ool
SOBATLCH HAHHMMM TalN.2.2, B BTYAKH
KOTOPOR MpUBEROHM DPOSYRbLTE ™™ 7
pacuera Ge3pasMepHWX XoSPPRIM- of &
eHTOB 0CepOR NONATAMBOCTM a{_

OfHOR NMOoAOR KOHMUECKOR BTYAKM

NP ty‘f’ﬂ 0,4 M 0,5. 1,2
4 by, 9. (2.15)

Bucora BTYyAKM 1,4

b= (2,2, )/2 %",

rne ,D# ,Dg - HApYXHM® RMA-
MeTpH o6 sepxHero (MeHbnmero)
M HKXHOr'o OCHOBaHMA, MM,

1,6

2.3.6.3. Hoaspprment ocHop- 1,8
HOR Harpysxm OGoxTa I  maunc-
arerca no popuyae (2.1).

2,0

2.3.7. KOHTEXTHaA NONSKTAMBOCTL CTHKOD.

Bxogamue B sapucumocti (2.8) u (2.13) xoHTaKTHHE DOLATAWBOCTM
/ M / ) MOZHO HaftTM, MCNOAb3ys RahHuwe Tads.2.3 M <.4. B uux
npuaanenu $opMyas DBAH ONpeReNeHMA YNPYr'dX KORTAKTHHX nepesamennh
W, MM, O6YCAOBAGHHHX CMATHEM WEPOXOBATOCTM, B 38BUCHMOCTM OT
cpe;mux koHTAKTHWX faprenun#t O , Mila.
KoHTaKTHAA OONATARBOCTL xunxpaquoro CTHKA ONPENeAAeICH M0 JAAH -
Mo TafuKiy 2.3 ® 2.4 B COCTBETCTBUM C 3ABUCHMOCTLED

[ J
/«‘ A G, We (2.16)

N
'R H - pacyYeTHAA HOMMHBALHAR NAGHALL KOHTAKTA M0 BEpPXHLCTul.
M
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TaGnuya 2.3
$opMyIM ANA ONpeReNeHHA YTNPYTI'MX KOHTAKTHHX NepeMemeHsit W, MM [ 6 _/

MaTepuan Bug o6- Wlepoxona- ”

netaneft padoTEM :g;;;oggg "
Topienoe

Crane 45 TOUEHU®O

-~ c1Taxp 45

Hpurupxa

NS AR phe o

Tl e sl ok

[ipurupxa

B ¢opuynax Tafann 2.3 n 2.4 yUHTHRAETCAE CyMMAPHAS KOHTAKTHAS
NOASTIAKBOCTh OfeMX CTHKYOUMXCst NMOBOpPXHocrTeH.




Tabawmpa <. 4
Qopuynd paA onpenedeHMA yNpyrWX KOH1AKTHMX [epememe:iuil “’2-“[7./

| MaTepuan Bun, llepoxopa-

obpa- TOCTb MO -
ReTaned Goguu BEPXHHKOC~ t~;
Craxp 20X -
craap 495
[lpurupxa
Craxp 20X -
yyryd C9 20

[lpnTupxa

Yyryn (4 20 | Unudpoparine
-uyryn C4 20| -maGpetue

gy T Sk

Uadpeune | V=I5-20mxx 5,75 - 6,39 - 109 .

-———— F210-12
. V =6-8 Mxm @4.15-4,79) 10-3 . G;O,b
Z=]0-12

Y - ray6uHa maCpoPOuHMX pHagMH ; Z - UKCAO NATOH KOHTAKTA
Ha naomany 25 X 2O nlz




I6

Cyrotaphne nofaTauBocTH CTHKOD feTaneR cCxcrems 6OXTA M KOpnyca:

J/a-f' 2 /J;( , (2.17)
/rf ’/
/>
J/ :Zj o
W Jor (2.18)
rae ./ J/ ~ KOHTOKTHNG TNIOOATANBOCTH CTHKOB, OTHOCAWMMXCH

I, s
X CHCTeMa 6011'1*1 (4 =1,2,..., 45 ) u xopnyca (J = 1,2,...,J3),m/H.

<.3.8. HanpameHue npenpapuTeAbHOR 3ATAXKH .

<.3.8.1. HanpsixeHue NpeaBapWTeXbHOR 3ATAEKM ONpEeNeAAGTCA M3 YC-
AOBAA NAOTHOCTM MIM IePMETHUHOCTM CTHKA C YUSTOM BAMAHMA TOMIIGPATY-
poi. MuHuManbHO® HANpAXEHH® SATAXKN, OTBOUADNEee HyXeBROMY MABNEHHD
HA cTMXe (nocke SATAKKM M NPUIOKEHMA K HamGojee Harpymﬂﬂouy yCXOB-
HOMY OMHOYHOMY COENMHEHWD paGousit Harpyaxs £ may )» COCTABRAST

5, m...-, G, (1-2). (2.19)
rae £ /ﬁ ; (2.20)
3fech ﬁ: - J1d / ¢ - pacueTHaA NXOMALb NONEDPEUHOr'O COUGHWA CTEpX-

HA GOAT& B HADE3aHHOR YACTH.

2.3.8.2. Hlar coepunHennt, padoTanmuXx IPH §0BHEEHHWX TesmiepaTy-

pax, £
Jmm 6({ I)E 6;-" (2.21)

rge Zf, | 1.‘.3 gy~ MONYJNH ynpymc'rn MaTepuars OoxTa npu HOPMANLHOR M
nommmon remneparype, Mla; G, - usMeHeHu® nanpsmeHWs SATAXKH
npu Ttemneparyproft mepopmarmn coenmHenun, Mla, llosaras nogatiausocTs
CTepXHA GOXTA 3IHAUMTENbHO NMpOBMEADMOll CYyMMADHYRD NONATAMBOCTH COGIM-
HAeMNX feTaxeft, ni[yunu npuGanmento (Gonee crporuft yuer BAMAHMA

TOMNEPATYPH CM. B 3-5/)

6, : 55“9’454’”%4‘3(0/ ‘e (2.22)
¢t~ L o 7/ Q.22
6 /E, /
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rane t ' W tf - pacueTHHO® TEeMIIOPATYpH CTAIHBaeMux netanel u Goxra,
rpag C o{, W oy KOQ(IIIJHU,HEHTH AMHE#HOr0 PACIMpeHUsi CTATHBAGMHX
neraneft u 6onTa (Ppan cy-1 -~ UMCHO CTArWBaeMux netasnei ;
é’ur- TOAMMHA Kaxnoil M3 CTArMBaeMuX getanelt, M ; 5:_ ~ paCcCTOAHU®
MEXNy TOpLlaMM Tailk¥ M I'OJOBKHM OGOJITA, MM.

2.3.8.3. PacueTHoe pacTAruBanmese HANMpAXEHWEe [Pe]BAPHTEAbHON
BATAXKK B pe3blopoft uacTu Goara, Mila

Cip™ Y Cs min (2.23)
rqe Y - KO3)PUUMEHT 3aNAacCA BATAKKM.
llo ycaosnmp naotHocT ctara Y = 1,25-2,0 gaa nocTosHHNX
Harpy3ok 4 ¥ = 2,5 - 4,0 mas nepeMeHHHX HArPYsoK.
llo ycxosuw repmernusHocT™d VY = 1,2 - 2,0 npu MArKMX npokiam-
kKax ; V = &,0 - 3,9 npu MeTalaMueckux $ACOHHHX MPOKIALKAX ;
Y = 3,0 - 4,0 npu naockux MeTaNAMUECKHUX NPOKJanKax.

2.3.8.4. Pacrarupanmee HAIIpAKCHHMO OT YCHIMA 3ATAMKY B OINACHOM
CeueHWA CTepXHA doaTa (fwametpou < J, Mila

a,
O * G-:P (Z) ' (2.24)

AAf CTPOroro ydera M OL@HKHM BEAWUMHN NANSHUS 3ATANKM X HACTOR
mleMy BpeMeHM HAKOMNEHO HEROCTATOUHO SKCINEePHUMOHTANLHWX NAHHHX ;
BMEGCTE® C TeM Ol yMeHblleHHA WHTEHCHBHOCTH 3TOIQ MpPOLeCCA YBeIHUM-
BAXNT YCHJIMEe HAUANBHOH 3ATAXKKM, UTO NPEAYCMOTPEHO NOBHEGHHHMM 3HA-
yeHnAMM Ko3pPuuMeHTOB sanaca 3aTaxxu (cw.n.2 3:'9). Lrs crabuinza-
LMK 3ATAXKK [P [IMHAMWUECKHX HArpys3rxax I NpefycMoTpeHa gByX-
TpeXKpATHAR NpeNBApUTONbLHAA BATAKKS ILAA KCKAOUEHHA NIBCTHUYECKKX Ae-
Gopmausit MMXPOHEPOBHOCTE! MO CTHKAM KOHTAKTHDYIOWMMX IOBEPXHOCTeR.

2.3.9. Onpenenenue pacueTHHX HAIpsXeHHNA B Goxatax,

2.3.9.1. llonnrie pacTATMBALEHE HANDPAKEHUA B pesLGOBOR uYACTH
K B cTepxHe Goata, Mila

G, = G,, *AC,, (2.25)
- +1(‘(gf) (2.26)
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<.3.9.2 HacareabHwe HapAXeHMf B pPe3b00BOA UACTH M B CTEpPKHS
Ooxta, Mla

3
z, =M, /024 (2.27)
_ 3
z =/M./02d
rae /‘fp - MOMGHT, OKpyuyWBawwmi 6oaT fpH 3arTaxke, H-m:

o
Mﬁzfz‘fj(f"*f)* (2.29)

(2 28)

Jd®
rne {7 . 6_:, ‘;‘ ~ PACUYeTHO® yCHIAe NpeérgBapdTeabHuk 3a1axxM, H ;
¥ - yrox nomeéMa pessom, pafg ; /% -~ YPON TpeHKA, Dag;
1, Pi |
W= azc _gjfda; (£.30)
ﬁ=mc@£* (2.31)
roe ( - UMCIO S&X0J0B Pe3bOH ; )f/f ~ xoo(duumeHT TpeHuAa B pesble

/ /f, = / /cos /3 » TR /’ - KOSPPUUMEHT TPeHHs PPMKLMOHHOR napw ;
ﬁ - Yroa HakjoHa paGoueR cTOpoHW NpoQuif, pPan ; BAA METPUUOCKOR
pespbu ( = I, B =/2=4/6 pag ( £ - yrox npopuas pesbsbu), T.e.

4 = Afcoshys = 1,10 £ ] .

2 3.9.3. MoMmeHT saTaxkM Ha xapue, H:. u

M,=M+/M, (2.32)

rge M , — MOMEHT TpPEeHHA HA TopLe rafku, Hom:

3 3
M =JE L (2.33)

34eCh Z - KoodpuuMeHT TPeHUs Ha Topue rafxu ; @ - HapyxHu#t ama-
MeTp onoptiofl NOBepXHOCTM ralixu.

2.3.9.4. Snauenva xodPPHIMEHTOR TPeHMA ff " /f SABUCAT 01
YASALHOrO NABASHMA, COCTOAHMA TPYWMXCA NOBEPXHOCTOR ¥ DOBTOPASMOC-
TH 3ATAKKM. B OTBETCTBEHHNX -CAYUAAX BINAHMO BTUX (HAKTOPOP NOAXHO

OMTL YUTEHO [ 1,4 _/ ; IpH HEOOXONMMOCTM CAeRyeT NPOBEecTHM CrenMaibHue
OXCNOPMMEHTH .

B ra6x.2.D npupeneHH SHAYEHMHA /; u /: P SABMCMMOCTR OT BMIA

NOKPHTMA M CMASOUHOI'0 MATOpMARA, NOAydueHHWe mid 6oaTa K raftxx M10
3 cTaaM 40. B tabx. 2.6 noxasaHo BAMAHME UMCIA 38TAXEX M BHUO& NO-
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KpHTHA H& cpelHMe 3IHAUECHMA { N ff. OAA GoaTa u rafixu M6 ms craiam
[4X17HR. Toampna noxpwtua 10 wmxu. Jna npyrux peabl 3HAUGHHA TACKHL
2.5 u 2.6 cnenyer paccMATpHBATH KAX OPHE@HTHPOBOUHHE.

2.3.9.0. lipupeneHrnie HanpaxeHHA B pe3bGomoft UACTH M CTOPXKHO
Goara, Mlla

ﬁ

o * S
G:'P: VGP +3f‘, / (2_34)

2 2
O e’ 3

(2.35)

2.3.9.6. KomnoxenTw Hanpsxeuuit, Mila ripu nepemenHoft pHemHefn

HAIPY3K® Ha CoeguHeHHe, MBMOHADWeHCA MO NyAbCUPYOREMY LMERY o:f‘m .!
B peapbGoBoft uacTu GoaATa:

AMILNTYHA 6;,""'%1/6;1//‘}:-, (2.36)

MUHHMALLHO® G nin o= €ap - (2.37)

cpentee Gmp = Os0* Oop, (2.38)

MAKCHMAXLHO® 6‘,,,“;; G, *ECap; (2.39)
B crepxHe OoaTa:

o ac” 2{'15 /A, (2.40)

Gmeine = Cic (2.41)

Cme = 050t O (2.42)

qu,ci G+ 2 G, (2.43)

2
rpe Hc: fi /(/‘
2.3.10. llposepounsie pacueTw H& CTATHUYECKYD HPOUHOCTH
W CONPOTHBAEHH® YCTAROCTHOMY PA3DPYWEHMD.

2.3.10.1. 3anacw no npemeny TexydecTH B pe3b6oBOR HACTM X B
cTepxHse GonTa

n=0G/,6,,, (2.44)

= Gy [T . (2 45)
3anacy CT&TH?ECKOH NPOYHOCTH B pe3brboBoft USCTH M cTepxHe GoATA

ne= Gy /G, (2.46)

n, = G /G, (2.47)
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TaGauye 2.5
dHaueHns KO3(PHIMEHTOB TpeHUs B pe3nle fﬁ M HAa Topure raftku /9

r

MammyHoe

MACIO C RO~
6aBxolt 2

Conunon
CUHTETH-

Bea cmazou-
HOTO MATEe-

[oxputnel Koad-
doarop M| Puon-

LFasK eHT

Qocharn
poBaHue

OXCHIH~
posa-
HHE

B popmyrax (2.44) - (2. 47) G, m Gy - Npenemd TEKyuecT K
NPOYHOCTH MaTepxana Gonra ; 6 M 64'; - TO X6 INA HADPB3AHHOI'0 CTepXK-
HA. SHAUYEHMSA GT,/ET (maa MpoMaBOABHEX Peabt) No SXCIEeDHMEHTANLHNM
NAHHNM NPHBENEHH B Tnﬁn 2.7 ; shauenus G,./G. NPUOAMEEHHO MOXHO
6paTh M3 TOR =& TaAlAMLMN.



Tabauya 2.6
Cpeatine SHAUGHMR ,é) “ ,f:

lokputue Gogra | |7 3aTrXKa S-A_saTaxxa
O A A W W W

AMHDO BAHM S 0,16 0,070
HKOBAHME G,106 0,0’?
lyxenne 0,22 0, 1oL
MenHerne 0,32 0,184
Ko nupoBaLiKe 0,33 0,270
Oxcuauposatne 0,42 0,49

/
dvauenua O 4 / 6}

UdpadoTrHa

lapesasHan KA HAKATaHHAA pe3nla
¢ nocaenynmeit TepMoobpatoTKoR

W el el R e L, e e ok wall e ol o e il e

llaxatTaHHan pesb6a Ges nocaepywvuei
TOpMOOBPACLTKM

2.3.10.2. Lna pe3bGosux COSAMHEHMA, pasOTADMX NpPK NOMIGOHHNX
TEMIBPATYPAX, NpPOBEPADT SANACH 1O Npensay noAsyuectu O, , Mia
W 00 npegexy gauTexsHoM mnpourccrd O, , Mia :

= G, /6., . (2.48)

Mas = 60 /G, | (2.49)
e ™ Can/ Onp. (2.50)
,,* G5,/ G, (2.51)

B rada.2.Y npuBensHtl MEX&HMUBCKME XADAKTODMCIMKM Ciajcl M
CRAAROB, MCOOXLSyeMHX AR M3UOTOBJASHMA Kpeflexa, padoTamgerc Mpu G-
BHRGHHNX TeMepaTypax.



02
Ta6swne 2.8

Mexasiuuecxye cpoficTea crTaned u cnaapos, Mia
RIAA PasStOGBNX COSOAMHOHME NP PHCOKMX TeMlepaTypax

iy il

MaDKA CTAAM
(cninama) ~
6; G,

640] 370
45 D73 230
3401 150
ST 900 | 70
20X M Bd 640 | 560
ob0 | 330

IR BT A 660 | 250 | -
400 | 180
<80 1 160

20 {10007 700 | 750
600 1 480
bo0 | 460

20 {1020) 660 | -
mir?r y MO 610
80 | 600
560 | 460
1100 | 1030
BT 8501 720
800 | 660

780 § 620
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2.3.10.3. [lua Goarons (murTom, mnuaex) asatiac crarmuscroR npo-

YHOCTH PACCUATHBAGTCH NO ycuauam (3 w ()p , H, Pusupaoums cpes surkos
6osnta MM ralku:

N =G/ @, (2.52)
;OF/OH ’ (2.53)
rne O - HOJHO® YCMAM@, pacTarupsmpsiee Soar, M:
CQ (5” f? (2.04)
yCHIHﬂ O oHpeaeJApT NO q)(}[jdyﬂ&ld

0
Q- . Jfa’iﬁﬁim T, (2.56)

rge i 1 i?ac[xpuuumm NOAHOTH pestfu Goxrta M rafus (ais Mav-

pnutc:ux paabd 0,87) ; // - micota reafixky, w ; Z;Jl Z‘ﬂ .

npegend HpOQHOCTH.HATODHlﬂﬂl Goarta m refixu He cpesa, Mla (momno

H?HHTB (o5 ™ (4 %(0,6 - 0,7) (Jg - QAR CTRJIGA ¥ 1M PEHOBMX CIA&BON) ;
- rospdUIMeHT, yunTHBaDMMA XApPAKTSD MIMOHOHNA AedopMaIMM BHTKON

no micore rafixx (cM.rTadx.2.9).
Tabamua 2.9

Koaddmijmen Af AR coepmHeHMR ¢ 00X 1 M
%3 cTanef m THTlHOIHI CAaapos

D

KpynHuft M nepmiit meaxuft
BropoR u Goxee menxufl

JuA BCEX marcs

2.3.10.4. 3anacw no CONpPOTHBAGHK® YCTAXOCTHOMY PA&3DYHEHMD
piK NepeMeHHMX HANpAMEHMAX BAA po3bBoBOR UACTM M CTOpRHA OoaTa
noa roxosxofl ¢

npw G,,,»0,5 G’ 13y * G, / Oup . (2.07)
G:H‘)’ 0,0G; f-’ - (Ln: /mac y (2w)
/ ) ‘“ﬂ ) f
<05 n -d( me ) L (2 w9)
Om ’ o e, (17 &)s. 58



" G < 0i5 6:' 6;." 6:“: j
o O £h “_L(/_ G, }_055 - (2.60)
’ 6‘3
B ¢opmyaax (2.57) - (2.60) G,, w O,, - npenenviye asmunTymu
uuxaa no peab6osofl yacTy Gonra (BHHTA, WMUALKK) W NpPH pa3pyWEHHH
nog rolxopxoft Goxra (murra), Mila, Mx 3HAUGHMA MOXHO NPMHATbL M3

Tabx.2.10 maw BuuMcauTs Do PopMmyae

G - g (2.61)
anplc) K_ oS S ¢ -
rne G, - npenen BHHOCAWBOCTH TIAAXOr0 OCPA3LA NPH CHMMETDHWHOM

-1p
usxae Harpyxenua, Mla ; fﬂ, ~ oppoxTHBHMA KXOBPPHIMEHT KOHLOHTDALMM

HANpAXeHMH B Pe3bCoBOR YACTM MIAM B MeCTe Nepexons CTepxHA 6oxTa B
rONOBKY .

B gopmyne (2.61) €. - xosdduLMeHT, yuMTHRaXuMA BAMAHHG MAC-
mradHoro sfpexra (cMm.puc.2.4) ; AAA HAKATAHHON pe3bOM NOCAe TEPMO-
ofpadorTxs xosppuumeHT £, crenyer noswcuTe Ha 20-30% ; AB,- xoopdu-
LMEHT TeXHOXOTHUecKoro ympoureHus ( A.= 1 Qs peanGosux peTaned
C HapedaHHON pe3plofl, & Taume WSTOTOBAGHHWX M3 THMTAHOBHX CILI&BOB,
Sr = 1,2-1,3 paa peraneft ¢ HaxaTaHHOR PesbGOR M3 CTANM) + B~ KO-
opuipmenT KoHcTpyxTMBHOrO ynpouneHma ( A= 1,0 - 1,6 gaa coepune-
HNR THOA CTAXKKM M IAA coenMHeHMR CcO CHNMpPaAbHOR BcTapxof, NAA OC-
TNbHNX coenuHeruil By = I1). [aa cedenuit mon romosxoft Goxra

Pr= Be= 1.

;{dn 1+9 (dg-1). (2.62)
3nech: Ze — XOIMPLUUMEHT UyBCTBHTOABHOCTN MATepHANA GOATA X KOH-
nextpausn Hamprxenu#t ( ¢ = 0,5 - 0,6 - gaa yrzeposucrux craxedt ;

% = 0,7 - 0,8 - nua xerupomaxHHux crasef ; D™ 1 - gRA TMTAHOBHX
CRAABOB); o{,.- TEOPETNUSCKMY KOSWPPHUUMEHT KOHLSHTDAIAN HAIPAXeHHH
» pesbbopoft uactH (cm.puc.2.0) w nmon romoBko#t Goara (cm.puc.2.6).

B cnyuae nprMeHeHHA raex M2 BANDOMKHWOBNX W THTAHOBMX CIN&BOB
B COBQMHOHMH CO CTEJIbHMMM COJNTAMM BOAMUMHY o{ . MOXHO HOHH3UTHL CO-
orseTcTeeHHo Ha 0% u 20%. Ecau GoxrT M3 THTaHOBOro cniapa padoTa-
eT ¢ rafxoft M3 CTANH, TO BEAWUNHY o, CEORY®T HOBHCHTL Ha 20%.

Ecan skcnepuMmeHTanbHNe naHHHe OTCYTCTBYWT (RAN  MCNoab3ynTCH

HORHE MATePHRJIN), TO

G.,, / G
n = - " meg
2 G, ! S (2.63)



25
Ta6auua 2.10

3HaueHUs npenesLHOR aMIIIMTyIN G&npﬁ)nﬂﬂ coeauHeHRrH

TUna CoAT-rafika npu 6",_],,“,m > 0,0 6:' (G, )

BoxTh M rafku us Cano(c)r Mla

G, Mla | G, Mla
craun (cnaapa) & /p Pean6a nape-| Peanda me-

3aHa KaT8HA

35 500-600 | 200 45755 55/65

45 900-950 | 250 50,/60 65/75

36XA 1100-1200{ 300 Ho,/70 75/85

30XT'CA 1200-1300] 300 65/75 75/85
40XIR2MA 1100-1200| 450 30/100 95/110

I3XI1 H2B2MK 1050-I150) 300 50,/65 60/70

IOXIIIR0T3B 1100-1200| 300 55/70 60/70

BT3-I 1100-1200{ 350 45/60 40/60

BT9 1150-12501 350 45/60 40/60

BTI6 1150-1250) 350 45/60 50/70

B uMcantene fpoCu NpUReneHN 3HAYCHWS NPeneioB BHHOCAMBOCTH coe
nuHeHuH ¢ Goaramu (OMUAbKAMKM), TepMMuYeCKH 06pabOTAHHEHMM NOCle H3-
roOTOBAGHUA peablW, & B 3HaMeHaTesle - TO xe, C 00oJATaM¥, TOPMHUECKM
o6padoTAHHHEMK 10 M3TOTOBNGHUA Pe3blu.

/= 6:',3 // Gmcﬁ
"5, 1 (2.64)
r"qﬁ G:(a: 6:-4’/0/16 -

2.3.10.5. [llonyckaemue sanack: mo npeneay TexydecTd [/7, [ =

= [,3 - £,0; 00 craTyueckoy NMPOUHOCTH [ﬂé,/n 1,5 - 4,0; no npeneny
NOA3YUECTH [/?,”]-- [,4 - 2,5; no npeneny nanTenbHoRt MPOUHOCTH ﬁ?,‘]-
= 1,6 - 4,0, Lina nanaca no cpesy BHTKOB pe3bOd MOKHO IIDHMATD

[ 2 J=/ ] . lonyckaemsdl 3anac no npemenbHO# AMILIUTYRS LMKNA
[/= 2,5 - 5,0. B ykasaHsux nuanascHax nonyckaemdf 3anac BHOMDA-
eTCfl B NABUCUMOCTH OT CTelNeHM OTBEeTCTBEHHOCTH COSNMHEHUA U CROCO-
Ga 38TAXKKM (KOHTPONMPYEMOTo, HEKOHTPONKPYEMOTro) .

2.3.11. JlononHuTensHue HaHHWE O MPOBEpPOUHHX PACHeTAX
Mp¥ OBHOKPATHOM M LMKJIKYOCKOM HAIpyXelinu

2.3 11.1. ParueTr 14 npouHoCTb peabBOBHX cCoenuHeHnit, pafBoTam-
WAX NPU HAIKUX TEMNEepa1ypax, He oTAuuaeTCd OT pacueTa [f® Hop-
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MandtHOR TemrepaType ; CAeAyeT JNmb YyU6CTh M3MEHBHKHE MeXaHuueCKHX
cBORCTE maTepuana getTaneil coeguMHeHMA NpM NOHHEBHUM TeMIepaTyps.
2.3.11.2. llpu ynapHo#t omHoxpartHo# Harpyske (cum. llpunoxexue )
MOXHO OI'DAHMUMTLCA NPOBEPKOR 3a&anaca NPOYHOCTH 77,, MO0 NABCTHUYECKUM
nedopmaupmam (muHamuueckoMy npeneny Texyuect¥ O., ), NpHHAB AAA
KOHTpoAupyeMofl 3aTAXKM [?hﬁ]=-1,2 - 1,5, llpn orcyrcTeuM skcnepu-
MEeHTEIBHNX AAHHHX 0 <3}3,nonyCTnuo MCNOAb30BATH CTATHYECKHRA npe-

nen TexydectT® O , yUHTHBAA yJApHWI #MDyNLC OPU ONpeneNeHMH pac-
YeTHOI') HAITPAKEHHUA.

< 3.11.3. llpu ManouMKAOBOM HArDYXEHMM, TAK e KAX U NPU MHO-
FOLKEICBOM, NPOABAAETCA BAKMAHME KOHLSHTPALMM HANDAXEHMA BO BOAIM-
HAX peablH ¥ Ioj IoAOBKOM 060JTA, TEXHOAOIMM MIIOTOBJNSHUS pe3blu,

CBORCTB MaTepuana, ypOBHA HArpPy3o0K, TeMiepaTypH, MACHMTACHOro M
ApYTHUX PaxKTOpoB.

[lpoBepouHNe pacueTH NP MANOUKKAOBOM HArDYXeHUU pPe3bOoBMX
coeMHern# CBOAATCA X CONOCTABIEHMO PACUETHHX 3aNacC0B CTATHMUYeCKoh
NPOUHOCTH IO Npeneay TexyudeCTH M CONPOTUBAEHMA YCTAINOCTHOMY Pp&3py-
meHMw M0 MpefeNLHON aMnNIMTyNe LMKI& C© COOTBETCTBYOUWUMU Honycxae-
MHMM 3AMNACAMYU.

Kpoue toro mpum HeoOXOQMMOCTH CaefyeT NPOBEPUTH 3alac Mo Ma-

JOM¥KNOBOR JIOArOBEYHOCTH
NS (2.65)
rne /V

L5 ~ CYMMADHO® UMCJO UMKAOR A0 DA3pYymEHMA (onpenenserca 1o
KpUBO#A yCcTaNOCTH B 3ABUCHMMOCTI OT AMIIMTYNH [NEPEeMEHHKX AejopMa-
i) ;/VI ~ CYMMADHOE UHCHO LMKAOB HAPAGOTKM B SKCIUIyaTauuu. B CBA-
3u ¢ BHCOKOM KOHUeHTpaiuet HanpaxeHu# B peanGe M pacceAHreMd BeaKn-
UnH [V, M M. JonycKkaeMoe 3HAUEHMe [ﬁ# / nonxio OWTh He MeHee Tpex.

2.3.11.4, 3anac HOAroBeYHOCTH NPU MHOTOUMKIOBOM HATPYREHMM
onpenenAeTCcs TAX XK€, Kak W NPU MANOLKKJIOBOM.

[lpu HeCTaUMOHADHOM peXvMMe HArpYXeHMA MNpPOuUHOCTL CAENyeT Ipo-

nepuTb HA& OCHOBE I'MINOTe3HW JAKHERHOrO CyMMHpPOBAHHMA NOoBpexileHUfd

ZE/V/[/V/ @, (2.66)

rae /V - YACAO LWMKIOB HATDYXEHWA Ha ¢ -M pesnMe ; W .- RonycKae-

i

MO® UMCIO LAKAOB HAIDYKEHMA H& ( -M DEXMMe, onpeneuﬂeuoe 0 KPWBHM
YCTRAOCTHA M HNOMyCKASMHM 3anacaM N0 NpefoTBpaNeHHD yCTA&JIOCTHOrO
paspymeﬁnﬂg;ﬂ(l- KOINYECTBO PEXMMOB HArDYMEHMA ; & - HAKOIUIeHHoe

o
yeTaN0CTHO® NoBpexaeHue. BHHOCAUBOCTD CunTaeTcs obecrnedyeHHON NpK

7 s I.
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llpy meRcTBMK LMKIMUECKMX YINAPHWX HArPY3OK MPOBEepKA 3aNacos
NPOUHOCTH ¥ BHHOCJIMBOCTM [POM3BORMTCHA 8HANOI'WUHO LMKIMUECKOMY HE--
PPYRGHHO MSAOR MHTEHCHMBHOCTH C YYeTOM NOBHINIeHUWA XApPAaKTepHCTHK
NMPOUHOCTH M BHHOCAMBOCTH MATEpHaNA. HIMAHHEe PalMUHHX KOHCTPYKTHB-
HHX M TexHoloruueckux paxtopod (KOHUEHTpaUMM HANpaAXeHH{l, MATepHa--
aa, opmi M BHCOTHW rafixu, MaTepuana GOJTA, METONA M3II0OTOBAGHMA
pe3blh, MacmTaGHOrO QaKTopa M AP.) B O60UX CAyYaAsX UMKIMUECKOIO
HATDYXOHUA NPOABIAAGTCA AHANOIHUHO.

<.4. ['pymnnosue coenuHeHMA TMOA NIIMTA-OCHOBAHME
<.4.1. Hexoprsie npemnocHnxu,

PaccmaTpuBanTca KpenaeHUA NAMTH HA OCHOBAHWAX ABYX THOOB:
xecTxoM (N.2.4.2) u noparausom (n.2.4.3). HauGomee pacmpocTpaneH-
HHE CUMMETDHUHH® CTHEM NoKasaHHW Ha puc.2.7 ; nepsuwit (nonocosoft)
CTHK LeNeCO00pAa3HO MCNOAL3OBATH NPU UEHCTBUH HA COefMHeHME XML
OQHOT'O MOMEHTA /Vﬂ .

CxeMaTH38IMA KOHCTPYKUMHM CO€IAWHOHMA HA X6CTKOM OCHOBAHMM NpH-
BeneHa Ha puc.2.7r: xecTkas auajparua ceA3aHa mAapHEpHO (H& ypoBHe
0,2 5, OT ONMOPHOTO TOpNA rafiku HAM TOAOBKM GOATA) C KOMILIEXTOM YC-
AOBHHX ORMHOUHHX CO6AMHOHMA - KOHMUECKMX BTYAOK, CBUHUGHHHX C OC-
HOBaHMEM .

CxemMaTH3aMA M pacueT coenuHeHuM HA MOJATHMBOM OCHOBAHMM OT-
myuanTcA HexkoTopolt cnermdukxoh. KoHcTpyruma wpenurca Ha {yrnamenTte
(puc.2.8) xau6o Ha ApyroM auHeidHOM ynmpyrom ocHopaHuu (mauTe, Hecy-
met Cauxe M T.M.), OAA KOTOPOro CNpaABEeRIHBA 3ABKCHMOCTD

G, <A W, (2.67)

rae W - ocanka ocHopahua, M ; G, - cpefiee KOHTaKTHO@ HanpsAxe-
Hue, Mia ; fa - KQ5PPUIMOHT XeCTKOCTH OCHOBAHMS H/HH3 (nna GeToHa
f = 8 - 12 Hwm®”, aan KMPIKHUHON KHAIKRU i = 4_5 H/mz).

a 9

B nn.2.4.2.1 ... 2.4.2.7u 2.4.3.1...2.4.3.4 npusonarcs

KpaTkue MoACHEHWS K pacueTy COefMHEeHMR ¢ MAMTaMM 06OMX TMUNOB
(cm.raxxe nn. 2.3.2 .., 2.3.11).
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Puc. 2.7. K pacueTy coenuHeHu#t Tuna naura - ocHobauue: - nosocosoft
ctK; 0 U O -~ (uanlesne cTuky (KpyrawR M OpAMOYIroabHuA);, 2 - BuIl
cOoxy
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tuc, 2.8. K pacuery coennHeHul JyHRAMEHTANbHEMU GUNTaMY
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2.4.2, CO8ANHBHMAS THNA DJUTA ~ XOCTKO8 UCHOBAliME.,

Sehedole JCHMING B HAMOOJIBE HADl'py48HAOM ODITE DA OUMTH-—
BAKT 110 JopmyJs (2.5).

Qeheads MATEPHEK M OOKPHTME HOTAJMSH BLOMPALT CODJACHU
M.2¢3,3.

Cedeced, TlapaMeTps PeabOW M TUNOPEAIMSD KpeQpKu OlIpejle-
JANT 00 (1. d.Jed ovs £a3.5,

Rededed, PaAcqeT nopaTidBoCTEA M KOIQ] ULWMEHTA OCHOBHOM
Harpyaxy ooara,

Cetielodoels TIONATMMBOCTD A8TAJMBHR CUCTOMEH O0UTE T BUH-
TOBOCO CUGAHS LUK

fAs = At Apot Ars * S5c t Ao, (2. 68)

r'lLe .fp01~ NOLATJUBOCT D COBMUMHUE HMA BMHT (UWILMNLKY) - OCHOBA~
Has, /i (2.10).

LA WnRi8YHOr0 ¢o8 WAHE HUH

!'{J:/{C_ *J{Pr‘//fuaf‘/fﬁ‘{ff{ﬂhd (d-nﬁ&”
Qoo ledod, [IDHEATILBOCTD UBTANSH CHCTOMN KUPHYCH BHYUCIAMT

no dpopmyne (2.13).
ColoRee3. KOBPIHULMEBHT DCHOBHON Halpy3Kd - 10 (2. [)

Coedede b, Hunpawo HHA 0pelBAPATOABUOR IATHKAM HAXO AT M3
YCAUBAA MVIOTHOCTYE (HBPACKPHTHAAR) CTHKA CODJACHD f1,2,4.Y8,
B KOHCTDYRUMAX OOCWSMUAWMHOCTPONTIALHOLD NPUMBHOHIA C OTHOCH-
T8JALHO BHCOKOR XSCTKOCTLW [LIMThH HBOOXO4MMO NPOBEPUTH 9TO
yCAOBUAY B HaWO0J8E YURJISHHHX OT HREUTpUAbHOM (N0 M3IrMOy HA CTO-
POH8 DACTAMEHAA) JMHAKR TOUKEX, [IPpBHHONACAETCA AMHEUHOE PECe
(ID8ABJIBHME HAMNpAKSHMR 8 CTHKE, He yduTuBawrcA Redopmalidy
CEKATUA CTAIMBAAMLX MsTaJJBY U KOHTAKTHHEG Hedopmalidd, 4T0 R8T
B 34118C HARBXHOCTHM Dpacuera.

B peasbHHX KOHCTPYKIMAX LBSHTP THASCTH CTHKA KAK UpaBUAU
COBII4HA6T C UBHTPUM TAKSCTH ce4eHHR O0ATCB (pic.<. 7). Hanpa-
KeHUH [POABADUTBALHONA SATAKKM DACCUATHBAKNT [0 JOpPMYJIaM:

[10.50COBOR CTHK (piHCL.7,8) ~ [OPpM BHBUWHMX CHJADBuX (PUKTDLHX

Fy ¥ My
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G, i - };r A_*- (2.70)

rue /? ~ [IOMab CTHKA, mz; /); ~ CYMMADHAA [XOEMAAbL NONCPEHMX
cwmmn Goatop, ™ : Jf.x - MOMEHT MHEepUMW CTHKA OTHOCMTeNbHO OCH
X , m4; 1{- 3anac o MAOTHOCTH cTHKa ( I; = 1.5 - 2).
PnaHiiemie cTeku (puc.2.7,6,8) - npu BHemHMX cuiomux daxTto-
pax £ , M x /7,

m.umame HaNPAREHUA DACTAREHHS OT OTHX PAKTODPOB pPA3BHBA
orca » Touke (' (0 ; £ ), HaubBonee ygameHHoR oT HeATpanbHOR AM-

HWH, ofpasayomeR ¢ OCHD J yroa

ry
[ = oz tﬁ’( '"‘"" (2.71)

rae Z ,~ MOMGHT MHODUMH CTHKA OTHOCHTEABHO OCH ¢/ m4.
PacueTHHE HANIDANEHMA NDELBAPHTEALHOR 3I&THXKM

A /F

s d £

o_,P:-{——-/mf 4 5 (2.72)
alg °;,

lpw Goaee craoxnux opmax c-mxn M HOPABHOMODHOB 3aTAXKe Heol-
XONKMO NPOBEPUTL HEPACKDHTHE CTHKA B HOCKONbKHX TOUKAX / I ] .
Us paccunrtanHkx no ¢opmynam (2.23) x (2.70) uau (2.72) nanpsa-

XoHMA 3aTARKM BuOMpanT GoJabmee.

2.4.2.6.. PacyeTHne HanpsaxeHHA B 60ATAX NPK CTATKUSCKOM M IIK~
AKY6CKOM HAIPYXeHMHK onpeneaanT 10 Jopmynam (2.25) - (2.43).

£.4.2.7, llposepourie pacueTd OpoBORAT coraacHo mn.<.3.I0
 2.3.11.

£.4.3. CoenmHeHnA TvNa NANTE -~ NOLATANBOS OCHOBAHME ,

2.4.3.1. Aan paccumaTpuBaeMoll XOHCTPYKUMM YCMAME, DA3BHBADEE-
eCA B ( -M GOAT® OT BHEWHUX HATPY30K, ONpPeRBAAeTCHA 3ABMCHUMOCTHD

fﬂl / ../‘,‘.I_.. C-Zl+_¥ {\i‘/,

5 V4 (2.73)
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rge X, % 4; - XOOpAMHATM OCM { -ro GoaATa ; /& - DOAATAMBOCTD ReTa-
aeft cnc'rem Goara, sm/H, B nogoOHux coeguHeHMax npu onpesexeHsm ./
YUNMTHBARDT ANEDL OONATAMBOCTD CTOpXHA OOATA

A;. f,,/f'/?' (2.74)

3HOCh 4‘- pacueTHan SAMHA COATA, MM. KEcAM Or'o crepmesHbh SAAMT B
6eron (puc.2.8), To nMpMHUMADT Z =L/3.

Ilapuerpiﬁ . .Z ,7’ onpenEJlﬂﬂ’l‘ no QopMynam:
2 4
A= ifz,;zr%‘ / (2.70)
J/
n §
g4, *;:i: 7 (2.76)
”» _:‘
M,
‘Z 2 {.‘Zy i-'r j‘;} (2.77)

B npOXOKSHHMX DACYUOTAX MOXKHO NPNHATD !

A ='{A’a , (2.70)
"Z :iﬂ‘ju . (2.76)
J,:RJ,. (2.77)

Taxuu o6pasom, Harpysxa Ha HaubSoxee Harpyxexruft GoAT A(Q,,-q')

COCTABRANGT
brei / 2R AR (2.7)

y

2.4.3.2. lleoOxonuMan PACUOTHAA BOAMUMHA HAIDAKEHMA NPOABADM-
TOALHOR SATAKKM ONPEAGAAGTCA M3 YCAOBMA HOPACKDWTMA CTHXA B HAMGO-
X68 yaateHHOR TOouke C(c; ﬁ )

=i§;?‘“ ;?“'*A;'—*“* N) (2.79)

rae ,é; =] 0~ 2,
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2.4.3.3. Pacuernwe nHanmpaxexHus B COXTS HAXOQAT N0 HopMynam
(2.29) - (2.43), noxaras [ = I.
2.4.3.4. liposepouHse pacueTw NPOBOJAT  corxacHo nn.<.3.10
W 2.3.1[. LoNOoAHMTEABHO B DPACCMATPMBAOMNX KOHCTPYKUMAX HeoOXonWMO
OB@DMTH YCAOBME IPOUHOCTH CTMXA OAA HAKOOAee® YNaNeHHOW TOURM
(-6, A ) sorw cuaths N0 WaruGy

(o) £ M M
T - "-"-‘*l“ ":—"{*5-—"—:}5 GE J
It?, 6;,,,{;([_7 /i\]x 7 / [ ! (2.80)
(o}
rne (O, - HapAxeHMe Ha CTHWKe NocAe mpeapapuTexbHodt sartaxxu, Mlia ;

" J
ZCiﬁ]- AONyCK&eMO€ HanpaAmeHue cxaTkA, Mia.

ilpM coBnafeH®n EHTPOP TAXKECTH CTWKA N CYMMADHOR IUOHALM MO~
NepeuHuX CeueHuR GoaTo»

N A
(3j -G -2, (2.81)
& ¥ A,

T.®, HAINDAXOHMR HA CTHKe INpM 3ATAKKE PACIPeeNADTCA PABHOMEPHO.

JHAUEHMUA [GM/ aag OeToHa I~ 1,0 Mila ; nas xupnuunofl xaanxw
Ha napecTkomoM pactsope 0,7~ 1,0 Mlla ; nas xupnuuHoR wxnagxk Ha ue-
MeHTHOM pacTeope 1,0-2,0 Mia.

3. PACHET COELMIEIMR, HArPYRELBX B IUIOCKOCTH CTHKA

3.1. U6mpue noxoxeHua

3.1.1. CoenuHenna, HArpyxeHHHNS B NAOCKOCTH CTHKA, BMIEAAOTCA
BCAENCTBMO CROUMPUUYECKHX YCAOBMR pAGOTH B CAMOCTOATEAbHYN Cpynny.
UHM BMTIOAHANTCA B ABYX BAPUAHTAX YCTAHOBKM GOATOB B OTBEPCTHA:

¢ 3asopou { nmom saTARky ), T.e. KOrja BHemWHAA Harpyaka, NnepneH-
AMRYIApHAA OCAM OOATOB, BOCHPHHHMAGTCA CHMIAMM TDEHMA HA CTHKE ;

663 3a30pa&, N0 cxoabasmeR nocagxe aubo ¢ Hatarowm ( nox paspepr-
Ky ), T.e. XOrja BHOmHAA HATpy3Xa NEepeNacTCA HeNocpenCcTBEeHHO HA
Gonmw (3aTAruBaesie A0 OTHOCHTEABHO MANNX yCcMIKA), paboTapmme NpK
8TOM HA Cpes, CMATMO W uarne®’

3.1.2, lapagy c weTonaMm pacueTa XOHCTPYXuMH, TPARWIMOHHMX
AAA O0Wero MARMHOCTDPOGOHMA, B PEKOMEHIATIMAX  NPUBOUMTCA peme-

X)HpenoxYaHuTaxbﬂue ST TH MOryT OHThL YUTOHH B DACUETHOR CXeMe KAK

GOATH (COOTBETCTBYDWEro R¥aMeTpa) ; RCNoAb3oBaHHe PUKCHpyDMUX
PHEMEHTOB THNA WIOHOK MNpENCTAnNAeT CNEeuWadbHHMA UHTepec X NOBTOMY
P P He DACCMBTPHUBAGTCA.
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HNO 3aflauA O DACNPSeNeHNH HAIrPY3XM Mo GoxTam MPOAOABHOro PAAA
OPUMOHUTBJLHO KO BTOPOMY J8PHAHTY YCTAHOBKM  HMX B OTBEpCTMA.
910 pewenue B ofmefl MOCTAHOBKE HMEST NPHHIIMNUAABLHOE IHAUEHHE,TAK
XAK H3 HOr0 BNTEXabT YACTHHO CAYYAM RAA WKPCKO PACHpPOCTPAHEHHHX
B TOXHMKEe CcoeauHeHMN: BRCTHX, BHAXAECTKY, C YCHAWBADIMMN HAOXAANKA -

MM N T.N.
3.1.3. Coemmrends KMewnT nNAccxue CTHk#. [loiaraeTca,  YTO

NATNCHAA XOCTROCTL COeNMHAAMEX f6180iefl MCKADYAeT UX NeflAaHaIND
KUK NIIpH 34TARKE, T&R ¥ 1pH OPHIOXEHUR pafouel HATPYIKH.

3.1.4. "ipu pacuere puc.ipeneneHxA nonepentoft HArpys3EM no Gok-
TeM KpYyTAOfAAHLIEBHX, TPAMOYTOABHEY M NOAOCeANX cThro® (nn.3.3 u
3.4) coemuuAoMES [BTAMM TPHHIMAKTCA  afCOoANTHO XOCTHHMK. [UA
COSAMHAOMMX fleTarefl BMCOKLH NOAATAMBCCTH (HANDUMOP, W3 ANNDKHME-
BUX CRUABOB) DACUETH MCHKIM DPACCMATPMBAIHCHA KaK (IPHEMO-gseé (nep-
300 NpuBANZEHNUE) .

lipw anaamae pascipegeneHMs HASpPyoskd o GOXTaM [POJOALHOTO PA-
ga (n.3.0) yusTumaeTcs yCpSAHEHHAA TIPOJACALHAA NONATAMBOCTL ANCTOB

3.4. lipuMepnas nocaenoBaATEABHOCTh PACcCUETA

3.2.1 Unpenenerue Harpysaxu Ha Ham607e6 HArpYEeHHHN Gox7.

3.2.2. bwGop maTepuana ¥ TepMoolpaboTKK SOATOB.

3.2.3. OnpeneneHre pacueTHoro puamerpa Goatos (npoexTuil
pacuer) u noaGop no cranpapry ([0CT 8724-U1) merpuueckoll pe3bOu
AR COGAMHOHKR C 3a30poM AKOO CTAHAAPTHHX OOATOB AR OTBEPCTKA
wa-pon paasepres (['OCT 7817-72}.

3 2.4. YrouHeHMe KOHCTPYKTHBHMX TNADAMOTPOB COGUAHOHMA .

3.2.5. Onpeneneuns HeoOxoauMoro Hampaxenus (ycurra) npegpa-
puTeabHolt aaTamrn*’

3.2.6. lipopenerne mMpopepoOUHNX PACUETGS.

3.3. CoaguHeHua GONTAMM, NOCTABABGHKNMH B CTSGPCTHA C SAIOPOM
3.3.1. Vexomme npegnocaaxu,
3.3.1.1. Bremrne cmaomie daxropw, ReACTBYDMHE B [AOCKOCTH

CTHXA,(IDHBONATCA K HAIDY3Xe f , NMpmEomeHHOR B L®HTPe MOBOPOTA,
H MOMEHTY M.: (puc.3.1).

i,B COEIWHEHMAX € JA30PUM YCUAM® NpearapuTeabHOR aaTﬂxqunoglno
OdTe onpeneseHo (No ycaoBuMD OTCYTCTBMA CRBUI'A XOHCTPYKLIMM)AO
POGXTHOrO pACYeIA,



pacueTy coenuHeduil, HArpyxeHHHX B MJOCKOCTHK CTHKE

L g
L

¥

PHC. S...



30

3.3.1.2. TlpuHuwaeTCA, YTO CHAA. F pasHOMEpHO pacHpeneseHa
NG YCHOBHHM OR#HOUHMM cosauHeHMAM. [lpk ®ToM HA Kaxn0e coenuHeHWe

nepenacTca HArpys3Kka

/;-'-ff%?. (3.1)

3.3.1.3. Moment /T . MiaWsaeT B Ham00Ae6 H&IPYROHHOM ( Z -w)
COGAMHEHMH CKRAY

F' .__-i&.-;- ) {3.2)

.

ras 2, W Z, - PACCTOAMMA OT LIGHTP& NOBOPOTA RO OCeft ¢ -To M £ -ro
coenuHenuil \ ¢ = 1 2. ....17),

J.3.2. PacuetHan cuza /5,1 Ha Hanboxee HArpyReHHO® tzomneuuex)
MpM NEeACTBRN HG AOHCTDYXIMD BHOMHMX CMAOBHX (AKTOPOB £ w H; on-
peneaseTcA CAONSHWEM BEKTODPOY zf: u /? m(cu.pac.&l.n) : 68 OpOexiMK
by N/, Ha OCH X N {/ COCTABAANT:

£ My
1, ‘x " 2%
1 4 /1::'_4_
L = 5 4 (3.4)
I 4 n.
d 2 C

dpeck J, M ¢, - xoopaMHATH OCK £ -ro coegmHerNs. Dropsie caaraessie
puTexanT W3 popmyaw (3.2).

3.3,.3. lleoOxoanMoe yCHAN® SATARKN, 00eCNOUNBANMES OTCYTCTBHE

CABMIA
;
4L

r =;’1:7€ ’ (3.

0, P

rne /7 - uUMCAO CTHKOS ; 7{7 - xoodpPuLerT TpeHMA HA CTHXO AeTaash
(1A CyXMX UYTYHHMX B CTAXLHMX NOPOPXKOCTER ;{7 = 0,15-0,20;
cu.tabn.3.1) ; ‘4;_ .~ KOBYPHIIMOHT 3&NAaca ClLenAeHKUA {rou crarnuecxok
Harpysxe f = [,3-1,0, npu nepenentoft 1,8-2,0).

JC
R oy e SR,
T.e.nanGonee ynanexnge 0T [OHTPA NOBOPCTA ; B HEM l&lTO]ﬂfi x| ~
o6paaynT ocTpuit yron. Cuza /4, HenocpejcTperHo X GORTY He npuouf—-
Ha, & BOCNDPHHUMAETCA KAK DACNPENOA~HHAA COBAMHAGMDOA ROTOLAMM.
B npueaukeHHNX pacyeTax ef NPUHUMADT COCPeANTOUSHHOR, NpRACKeHHON
B YOAOPHOR TOUR® HA OCH OTREDCTHA noj OCAT.
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3.3.4. eoSxogmaitt (pacuetHnR) BHyTpeHnnR jauameTp pe3nLON

60ATOD, IOCTABJEIINX 8 OTBOPCTHA C aaaopoux),
¥
J - i;ij_ffw;f,
(3.F)

(poct | /e ]
rae ZG, / - JAONyCKaeMoe HanpAmeHMe pacTamexusa Goxra, Mlla (o6wyno
fl(j; ] - 0,66} , rae G'_r- npefes TexyueCTH MaTepuala GoxTa).

Ha ycaosus

(/;»Cifyacz (3.7)
no [0CT u724-0l nopfupaerca craHgapTHoe 3HouCHME u; ¥ OCTAALINX

NAPAMBTDPOB pPe3bln,
Tabauyga 3.1

CpenHie 3HAUEHMA f: HA CTMK® COQLMHEHMA

| "XapaxTep NOBEPXHOCTH CTWEA

HeoOpaGoTaliHhbe CTHMKM CO CAGRAMM OKAIWHM
OpaldoTka CTHXA. neckocTpyRHan
I'a3oBoR ropeaxkof
METONAMH DE3BHKA
UKpPACKA CTHMKA:  &JANOMAHHEBHM NOPOBKOM
YepHOR aHTHKOPpO3IMRHOR xpacxof

C BHHI{OBHM CyPHKOM

el pm wm =k B sk

3.3.5. PacueTHoe HanpAxeHH® IATAKKN

G,,= 4 /4. (3.8)

lpn neACTBUM HA COENMHEHHe TOAbLXO HOH&HT&;AZ B NAVUCKOCTH CTM-
K& QJiA OnpeieReHWA HANPAKEHWH J8TAEXM, NPBAOTBPARADWLEro NOBOPOT
ANTH, BOLMOXEH pacueT 0ed NPUBEREHMA BATPY3uK K OCHM OTBEepCTURA
non Goar, Tonaras HopMadbHHE HAITDAKEHWA CMHTHUA,
00ycioBneHHne 3A8TAXKKON, pPaABHOMEDHU  PACITPE A NP HHEMA (uro
0TBEURET COBMAJENMD iLieHTpa MOBOPOTA M LEHTPA TAKECTH CTWKA), MOAY-
YuM M3 ypaBHEeHHM#l paBHOBECHA CAeRyDWee YCAOBHE OTCYTCTBMA NOBOPOTA

naMT™ Ha ocHoBaHuu ( /7 = | ; Gomw oguHaxoBHe) :

J‘)Hpm JRTAXKS MOTOLAMM, HE MCKADUANOIMMH CMNDYUHBANHE c-xfgxrga Bonta
( KDy aMx, raﬂuoaepTaun’;;n NPOTHBHOM cAyuae s Qopuyne .0) n3

UMCAMTEAR NOA KOpHeM HARO yOpaTb Xoappuumewr 1,3,
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(3 a2 A f ,

Y £nA S (3.9)
rae A‘Z, MACRALL CTHXA, 4 "Sr - DORAPIGIE CravHuecKui MOLIOHT , e ¢

S, ‘;#/?‘M,f (3.10)
Aus muuamjwo EpYrAOro CTMKA !pau,,ﬂ,i.,ai“

L T | .

‘5,-; 76 ("2 '0:/ (2-11)
Ran poaocosore CTUKA {puc 3.1,6)

. JJ/é/f, .-3""',,;}(.:)(‘4-;“”5/Au/}/ (3.12)

3¢3.6. { nposepowtdX pagueTax .

3.3.6.1. B coesuHenMAK ¢ 3830pIN BHOKHAA HAI'DY3K& Ha COX1M He
QOPARALTCR ; OHN DRCCUETHBADICA TUOLiX0 HA CTATMNECKYD MPOYHOCTL O
yoMAMD SATANKM RAKS Npa NepomesHul siomieR Harpyske. llpomepounse
pacueT™ CUATUS HA CONPOTHBAEHEE YCTREOUTHOMY PA3IPYNEHND HE NPOM3-
BOAAT, & NEPEMEHHAA MALPY3IKa YUKTHBEETCH MNOLDPOM NOBLMEHHMX BHAYO-
uull Kosdhupuerta sanaca cyenaens (cw.n.3.3.3).

3.3.0.4, 8 YOUKOCTOHHMX KOHCTDyMUMAX (HANpHMBD ,B AKC10UBMY N -
KOTRL), NONFEpXGHIMA NRSACTBAN TIepOMEOLH R MArDYSINH, COONMHALMIO
BAGMEHTN NUAXHN OCWTh fPUBSPEHE KA CTATWYECKYR Npowrtocrs (Do nuko-
B HADPYHKAM) M HA CuNpoTHBAGHM3 YUTAIGCTHUMY paapyaeiimp (0o
[MEAMUEC KM HAIPYOREM) C MCHOAL3OBUIHMON OTPACBEBHX HUPMATHBOP H&
AOAYCKAZMNE HANPARGHKA W IANACH TMPONHOCIN.

3.3.6.3, koxvw ue nasTy NOMMRO cRBRMaomefl ©ua f' ’ AGRCTRY®DT
cusoswe paxropy £,/ M NepnesIuKy AApHES TAOCKUCTH CTMER, TO
PACYOT IPYNNGBOrO peahnuauru COMAMHBHMA (10 YCROBMD OTCYTCTBMA CABM
T8 WITOXMRSLCR XAK (DOBADOUHNMA !

R 7] AR o q

o

I)@opu mi (3,11} (3.12) pamm fNes yusrs BAMAnKR HE ) O Bepu i nil
no,u. 0B TH, Y10 B MIBE THOR °3eiein yuhTHBASY. i pbEaeHneM B pacupl

aikp MentTa 3anaca cueruienka . Loy oAoKaRe oTsBepCcTHR NpsAdmasT
01, HOMMHAALHOR nAvHALM CTUKE, ONE [028HA OWTh yuTeHa [pu
ACHeTE O

115)

SHBK uuuy * npA crgparaonel @ "uaee " Bpk HpeEaaaoss? naniy
K CTMKy HAPPY3Kv ﬁJ

P
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lip nefcreus wowenia /7 B nnockocrw cTuxa 8T0 ycAomme
cornacHy prpexeHun (3.9) uweer pun

¥ - ' f
Llon <65 /A, 2 4, 1 (3.14)
B dopmynax (3.13)-(3.14) He yunTNBanTCA HMOMEL:Ta MJ M /\7_;.

K8K He CABArSODmMe AMTY M He BARADEME HA CYMMADHYD BOJAUUMHY CHMA
TPEHKA .

B ynpomeHHuY p&CcUETaX B 2anac HANPRHOCTY paGoTH CTHKA MNP~
HUMAOTCA, UTO BCR HArpy. KA /:_ nepenasTCA Ha CTHR.

3.3.6.4. lipun nounoxesns opHoxpaTHofl wan imxruveckol Harpys-
KM ¢ HHTeHCHRHOCTER Gonee H00 Mla' ¢l GAA ONpefeneHus YCURUR IATHAE-
KW ClenyeT pacCMATPHRATL KONCORTENALHYD CUCTEMY B NAOCKOCTH CTJIRR
( em, m.5.3 Npuaoxenua ).

3.4. CoepuHenna GoATaMM, NOCTABACHHWMK B OTBEPCTRA 063 3a3ope
3.4.1. Hexoanue npennocHaxu.

3.4.1.1. Kax u » n.3.3 paccuaTpuBanTCa KOHCTPYRLMM C HpOC-
THMM CHMMETDHUHHNH CTHKAMK, MMODOMMM ABE NAOCKOCTN CHMMETDUK
(puc.3.1) ; GonTH NpUHAMANTCH ONMHAKOBNMM, & CHXW, NOACTBYDHHE HA
HUX, NPAMO NPONOPUACHAALHNMH CMOKEHWAM .

3.4.1.2. llpn Goarax, paGoTammpx Ha cpe3™’, CONPOTHBASHRS®
CABKIY OKAJHBANT CHAK TPeHWA HA CTHKe. UNHAKG BCAGACTBHE® OTHOCH-
TOALHO MAJNX YCHAMR 3ATAXKKH M nonepeuHoft Puxcaumum (GoaTsmu, no-
CTARMGHHNMK M0l PA3BEPTKY ) COGQMHAEMHX AeTatefl BIAMAHNE CHA Tpe-
HHUA HEJHAUKTENbBHO ¥ B NPAKTHUECKHUX PACUBTAX MOKET HE YUNTMBATHCA,
UTO MACT B J&NAC, NMPOYHOCTH GoaTOB (CHAN TpPEHMA YUMTHRATICR [pPH
NHHAMHIECKOM HAIDYREHHWH COBIHHEeHHN) .

3.4.2. lipn yxasanmux »-'n.3.4.1 nonymernax nAR coeIMnenna,Ha-
[pyReHHOT'o B tienTpe TsxecTw ctexa (8 touxe (J no puc.3.1,a,6,s)
cnpuraomet cunon £’ w MomenTom /‘11 , Noavuum no-NpemHeMy Qopmyaw
(3.3)-(3.4) ana onpenenexus Harpysxu £, npuaomerHo#t B paccMaTpH-
PAAMOM BAPHAHTE HONOCPENCTREHHO K [ -My GOATy.

X)

K)B SOAPEMHC TS OOMEMATIRHOCTPOUTEAbHNX KOHCprkﬁrﬂ AefopMarkn N3 -
FHOA W CMATHA WMENT BTOPOCTETIEHHOP 3IHAYEHNE. I3 HOKOTODMX KOHCT-
PyYXUMAX DPK PRCOKOR NONATIAAROCTH CuEAUHACMMX A€Taled OCHOBHMM
KpUTepHeM MNPOUHOCTHA MONEeT OKA3AThCA He cped OunI1oB, A CMATHS
HUARHADUUSCKHX (THKOB,
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3.4.3. deoSxompuaft (pacyerHmA) nMAME D Pls.-CH YACTH CTEpENA
00AT0B, NOCTABAGHHMX B OTBOPCTHA 063 wa30pA

¥

d < - 'I-= -3 4 {3.10)
C 5
pass § 10 Z‘;,]

PR® /7). - uMcAC mEocKoc1eR cpess ; /I, /- Aonyckaewus HaNpAEeHue
cpesa, Mlla (npu cratuuecxoR marpyske ((./ = ¢,4C , npu nepemen

wo /¢, /= (0,2-0,3)C, ).

s ycaobus
C{: 7 d& P 2 (310)

go 10CT 7617-70 nogOupaes cTamnaprTHuA 60&T amamerpou « man 01-
BOPCTUA M3-NOR PAIBOPTHM.

3.4.4. B paccuarpusaesix COGQMHEHMAX YCMAMA SATANKM M C001-
BOTCTBOHHO CuAM TpeHMA oOw4yHO Hesnaurteauvkw (n 3.4.[.2) Lmecre
C TeM B NPoUeCcCe NPOSKTHPOBAHMA CcheNyef ONpOUENATL ONTUMANBHYD

SATAKKY B CBA3K C NONOEUTONbHWM €6 BINAHUCM HA NUBWNEHHE CONPO TUB -
AGHMA YCTANOCTHOMY paspymeHun (na-3a ywmenbmexwun ajdexra PpeTTdHl -
kKopposun ). [Ipu HEOBXOMUMOCTH -~ HB BTENE HOBKTRPUBAHAA KUHCT]Y K1
- CAGRYeT NpoBecTH COOTBETCTBYOUEE BKC (1@ PUMEHTANLHOE WCC 1€RUBAMNS
(B nonpAnke BXCTNEPUMEHTANBHOA ROBORXM).

3.4.0 0 npopepourx pacueiax

3.4.0.1. B coenurenunx 663 3a30pa B HEOOXULHMEX CAYUEHX, Ul
GenHO MPH BMCOKOR MONRATAMBOC 1K COERMHIEMMX Qelafed (MB3r010BAGHHHX,
HANDMMEp, M3 ANADMHHHOBWX CIIA4BUB, NABCTIMACC M T 0.), ROARHA OW'h
CAGAAHA MPOBEpPKA HA CMATHE O!pepCTuil.

J.4.5.2. 0 aposepke CcoGAHMHAGMNX BAEMOHIUP HA CTAIHUECKYD
NPOUHOCTL H COMPOTMBAGHME YCIANOCTHOMY paspymenun .M n.3.3 6 2.

3.4 0.3. lipw nHarpyzmenun c BUrOXUR WH1€M: HBHO( IBD B peayllb
TETE BHANU3A KUAEOATEALHOTO NPOUECCA (HPEHeMe1CA YU B HA
nbonree Hail pyxeHnom Bonte,
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3.G. Pacopenescune nonagse ol HArpYYkM o Gonrasm AP 10ABHOTO
e

J o1 Hexenpms THeanoCRAXy

Facemaipupaeica 1 x Aofivuf naxet ancror [...3 ne pue 3 2.1peg
nonaraerca, vio SoaTH nructapasHe 833 JAa30pa M npaxTiwmuecxd  0ed
TATARKM ; OTRACMBHN! LAJHAALIMAL HAYATOB We YUHTHWBRDTCA B cmazu ¢
NHOCHIERALHO MeA A TOXRMNMOR AMCTOA Npemedperaer gopopuaimel wirn
¢ ROMCTpyRumn U neprom NpACAMROHRE AufiCTEMTOALHME JABMCHMO "M
WKy LOGOPMALMAMME B MeiDYSIXaMM ATITPURCHMMPYDTCR AWHeRMMMM, T €
NORATANBI TH (XECTXOCTH) 8/ PMOHTOD ~OLGUHOUKA RPMrin ATCH HUTTORH~
o /5 C

[luts1 HArpymeH "aBHOMODHO 1O BMMpHHe ; chiw | T 4‘;
{cm prc 3 2) gelic iByRT HA MOXKOCY MMPHHOR, PARHOY NOM *DEUHOMY Al
{ , mineseHHyp w9 naxeTa (C nNapazAexbHtM PACHCAORSLUsM GORTOW,
CMMMOTPWUHT OEOAO TPORCABHOTO PANA ¢ BATOM S @ & ™ 07/
Hoxaonhiio® Ha puc 3 2 HanpaBAeHAe HAT{YION A fe=) 2, ..l)

A
ﬂpHHﬂ’lﬁ NCANKMNTOA Db HKM . ll&l"'pySKUf HA WHCTM ARCTS 2 /“{:- M‘ *M‘:&)

3.9 2. Tpexcactneft naxer.

Ycxowna paBHORECHR, XDAGBME N COBMEC THOCTM nepememe Wit xMcrTon
1,2,3 n Goxvom 1,2,..., A npusosaT x cxenyomed aMHeAio cHrTeme
n3 24 ypasnenmdl oTHOCHTEAbHO 24 HEW3BEC THHX HATPYIOR HA YIACTRAX
GORTOD, ROHTAKTHPYDRMX ¢ OTBEDCTHAMM ANCTOB [ W J:

< e ) 'ﬁér"‘ré’

_ ¢ 4 24 ) __.;__N 77
ﬁ't /)A/:.r M .6(; /‘é g [y t”ﬂ; / (3 17)
A Vo ol
- S _.'“'( ¢ }-— »
M,l': a" th /Vl',:‘f a{,!d_ /Vf:. ,.,{:‘! Nj.l! Aj v a !-—-3 (3-18)
((=2,...,4 7); _ _
o . a4 aC{r < b7
*A{l:@f'/)/‘{l_ﬂcjj ‘A’:,l: %fﬂ 3 “f. (3 19)
¢ £

B o6oaHaueHKAY HArpYyY « HAa GoATM Npr Xpyrosol nepecTanosxe 1+ 3
DADLADYSTCA AMub NepBsi MHAGKC,

x)
Ha yuacrtke mMecTHATO pRIpAIA PHPHRA WTYHXCRKA yraoRu
He MNGCKAYAHA



Pue. 3.3, F
1NCCKOCTH CTHKE pyximft, HRIDYEeLIx &

Iy
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B sapucumoctax (3.17)-(3 19):
oy, 5 WA 4 = YyCpenHeH!se OpofRoAbHME NOJATAMBOCTH YUACTKOB S,
amcron 1...3 w nogaTaMBOCTH, ompefeaswaye cSauxeHue GOATOB M XMC-

TOB; o« o ¥ U, - NAPAMOTDH, BHUKHCAAEGMHE MO fopMynam:

= + + ' ;
ﬂ(fﬂ;‘ "de‘ ‘cfx "'('JA’ / agn’?*("é f“{‘j)/"&g.r ’
e o, ~ NONepeuHads NOAATANBOOTE GOATA OT WIrMOa M rABKCrA.
Onpene.ieiue nogaraupocte oM. » [lpuroxenwu .n. & 2.

3.9.3. Yacriue ciyuas.

3.3.3.1. Jurr ¢ geyma naxzanxamu (puc.3.3,a),

PaccuarpupaerTcs Tpéxcaoiuuft Maxer, y XOTOPOPC PACTAHYT MMMmb
cpenHMit JmcT (/f = /’;ﬂ i\ ;4: = f:, = 0) npu ueTHOM £  umcae
Goarop. BcaencTse CHMMETDUM

N = - --:M,,{""“'M,;{u' =3 (3.20)

74 14
i1 onpemexeHus HArpyaps HA GoaTM pacnoxsraem cucremoit us & ypap-

HeHMA :

&t L T
- — _i.,....-.d___ € ~ . AA = -2
{af [)/vf; A{i:’- 4‘,"- A{( Z‘; A{j ’6‘5 4 (3.21)
o, * 2 o oL, s
- - Ta BTax A7 . Dk == |
/Vé‘j} OIA,;;: Nﬁﬂ? a(’fJ" 'A,/f; 4’{1_ (/A{‘:/‘-{&H OI 3 (3 22)

(‘: e 21311-' ’ l/ﬂ? )l
pMuEeM ¢ y4yeTOoM cHMMeTpun  ypaBHenke (3.22) maa ¢ = 1/2 NPKHM-~
MAOT BHI

i L, + Dl y e
_ ¢ —— .__._éﬂ'. » 3 oo N =0 —
/\{;_I@*I)AQ% 2,47 Ly 34 13 (3.23)

[lpu OAMHAXOBMX MOAATAWBOCTAX OGEMX HAKNANOK /\Q *V, = é‘ /. -
BeoguM O0GO3HAUEHMA

an - "(‘JJ' =“zd‘n; ""r =‘£'J Ty °éﬂr= ‘én; L -
B o6o3HaueHHAX HArpy3ox Ha GoaTe OMYCTHM NEpBH MHIOKC, YXA3IHBAD-

mut  Homep mucra: V, 0603HAUAET HATPY3XY H& ¢ -M GOXT Ha
YUACTKE® KOHTARTA ero ¢ oTmepcTieM mwcra 2. Yuczo Hewssectrux /V

roxpamaeTca Bapoe (mo i/é), a cucre-a (3.21)-(3.23) cymecTmenHo
YyIpOMAeTC o ;



44

- 2L
(a-L)N- N, Z, £, (3.24)
~-NtalN+N, ;0 (i=2,3,....,4-1); (3.25)
-
_./V{f-:é?f{}/%ﬁ 4 {3.26)
o o L, ¢ ol /2
rie ’('J'“ 2&* :235-4-{,6“ . a=&é+ * T

3nece oL, /2, L, [2, L, /2 ~ CymapHHe NOJATAMBOCTH, OTBEUARJME
RBYM HAKEAAKAM .

3.9.3.2. Coemyrenva BCTHX C AByMA Haxaaawamw (pu:.3.3,0).

llo cpaBHeHMD C TOXBLXO YTO PACCMOTPOHHHM COGIWHOKMAM B AAHHOM
cxyuse B cucreme (3.22) I3 repaem, yuMTHBAR CHMMETDHUD, ABA
YPABHOHNR  NAfA (w2, e (3.23) I=3. Eioc'ro!ux CAGLYeT MC-
noapsosarts (Hapagy ¢ (3.4) w (3.22) pas ¢ = 2,..,4 -1 ) ycxonsue

PaBHOBECHA
A2

;;(AQ*ML):F (3.27)

N YyCAOBM® COBMOCTHOCTK NOpEMOmMEHHi SAGMOHTODN COSAMHOHMA HA YyuacCTke

{. 8 _
_"lf é /\{a —QXZ @fﬁr &I‘J)A:, [/: {!gﬂ/‘{f 6('; & (”61; "J%){\éa Aga_ 0.

[lpx omMHAXOBMX NOAATAUBOCTAX HARAAKOR MCROXb3yeM ypasHenus (3.24)-
(3.29) u ycaosue pasHOBECHA

/2
f— M”F' (3.29)

=1
Yparuenue (3.28) yaoBaeTsopsaercs TORRECTROHHO.
3.5.3.3. [llsyxcxottuuft naxet {pmc.3.3,p).
B fopmynax (3.17)-(3.18) (cm.n.3.5.2) cangyer npunaTh /K:O;
N = - X COOTBOTCTBOHHO NCRADUMTL BCO YPABHOHNA OT
144, 4-88 no 24 ~e. ﬂ},nyuuu CHCTOMY
PAARY ¥
(0 N~ =45 (
of 3.30)
/&
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“N_*a A//V = (t= 2...,19-/); (3.31)

ol
:@fﬂ/)/‘{f: - . ® aé{d_ (3.32)

3.0.3.4. Usyxcaofiumit naxer co CxBo3HOW TpOWNHOR B OfHOM M3
auctop (puc.3.3,r).

PaccsatpusaeTcs naxeT ¢ TpeuMHOM, Hanpumep, B aAucTe 1 Ha
yusvike S, Memiy orsepcTsmy. [lpu eTom B cucTeme (3.30) -{3.32) re-
PAOTCH ,naa ypaBHenus (gun :=¢ M g+/ ) 8 supaxenuu (3.13). BuecTto
HUX M:NOJb3yeM J1Ba ypanueunﬂ paBHOpeOCHA ABCTa ]

Z/V £ Z/V F (3.33)

c?ﬁu’ ¢

%

Ec.lu TPemMHA PACNONOXEHA MO ;—uy orpepcTun, 10 » (3.13) Te-

paercs Tpu ypapHeHMa (maa £ "f . 9 ug*/) BMECTO ROTOPHX

MeNOJIbIYeM YPaBHOHMA
w1
DN =4 N=0 (3.34)
c=f ¢ {7 ¥
W BTOpOE ua (3.33)
3.5 . Jer ¢ yenanpaowest Hmmoﬂ {puc.3.3,1)-
ﬂpuﬂmm s (3.30) (3. 32)/7 f /E ? ~ /', a Tax-

X YUNTHBAR CHMME'TDMUHOS Harpyxeuue Gomon ( £ - uemo)

A/’ =V, JN: /Yf--/t )? ’M/é:" !u,' | (3.39)
AINHYUMM CHCTEMY M3 i/é’ YPABHOHNUA :

(a,- 1)V - N, - ."‘_F (3.36)

15‘

N 2o N -N -0 (¢=2,....8-7 0 G

s+ f

b1 . (3.38)
N g i =0.

3 2.3.6. Coeguuenne nuaxnecwuy (puc.3.3,0) .
Lsx onpenenewns /Y , L P A , lcnmbayel cucredy (3.30)-
(3 32), npwras B Heﬂ[" = f-' O n F 'F
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3.5.3.7. Coenunenna peTuk ¢ onHod Haxxanxof {(pue 3.3 ,e).

Jns rp ofmee uMcno ; 80a10B ueTH). PACYIT iAA CXeMa NOX-
HOCTBI COBNANBET CO CXeMOf COeAMHOHMA BHAXAECIKY RIS uMcaa 60XTOB
1/3 ; nosTouy B Qoprynax no n.3.0.3.6 chenyer A 3BMEHHTH HA f/{-?

4. OBIMA CIVYAR HATPYYE.MSA

B nOmeM cAyuae CTATHYECKOIO HATPYSOHMA RCMCTDYNIHH LDOCTPAH-
CTRBHMOR CHMCTEOMOA CMJI U MOMOMTCB Denanmse BAWIHKD HE8 HeCcymym Cho-
COOHOCTL M HANEXHOCTH Pe3bbuBHX ( OUHOHHM OXASHBEOT HAT'DY3 -
XKW, NEPNEHOMKYASPHEE MIOCKOCTH CruxalnpH AMHAMMUSCKOM HAIDYXEHHM -
cM.n.0.3.3., 9.3.4 - HEOOXOAMMO YUMTHBATL BCe COCTABAAKUWMEO HAIDPYS-
xu). Pacuer sTuUX coepMHeHMR NPOM3IROBAT cornacHo N.2.2. Huxe npu-
BOJATCA AMIb HEKOTOpPHEe 0COOeHHOCTM pacyeta. llonpobHed cwM.» L‘Z] H Ap,

4.1. B 0poexTHOM pacyeTe CCBOKYTIHOCTL BHCHHUX HAIpPysSoOk
MPUBOMMTCA K TpEM COCTABIANLMM rlasHore sektTapa (oTpuesn-
med MAM NpuxHMManmef CTHXK X OCHOBAHMD M JByM CABMI'ADIMNM HATIDy3IXaM),
IIPANOREHHNM P LOHTPO TARE@CTH CTHKA, M TPEM COCTABAARIHM TA&RHOIQ
momenTa (NBe K3 KOTOPHX MEPNEHAMKYAAPHM CTHKY W OfHA - B €I'0 MAOC-
gocTh) llpu pacuere Harpysxm Ha HamGonee HArpymRcHHER GOAT YUMTHBA-
eTCs JAM@b OTPNBADNAA HAIPYSKA M [BA& MOMOHTA, NepleHANKYAAPHNO CT-
Ry. IMAHKWE TPEX OCTAABHHX CHAOBHX (akTOPOB JUM'HBAGTCR JAUMlbL B

IPOBEPOUMNX PACYEeTAX.

4.2. lip y10uHeHHOM pacueTe B o0moM cayuae HAIPYKEHHA HECHM--
MOTPHUHON XOHCTPYKLMM BMECTO NIOCkod abCoanTHo XecTKoR auapparus
BBOAAT CTYNEHUATYD, CBASAHHYD C XOMII@KTOM YCROBHHX OfMHOUHHX CO®-
AMHEeHNWH uepes NpoMeRyTOuHHe NOAATAMBHE yuacTKn ( Jamd , Quaanup
T.n ). tHarpyaxs Ha OQMHOUHHE COeNMHEeHMA HAXOHAT K3

yCIOBA PABHOBECHA M COBMECTHOCTH NepeMeseHuit BAeMeHTOB pac-
ueTHOR cxemu. CBA3IM NPOMERYTOUHHX Y4&CTKOB C OOMHOUHLIMM CO8IMHE~—
HKAMM PNPOREHHO NPHHMMANT  MADHMpHHMM. DB TaxoMm Clydae Ha Kaxnoe
coeuHeHMe JOeACTBYeT TPM BIAWMHO NEPNEHIMKYJIAPHHX HACDYIKM: pac-
TaruBaoman (cxuManmasn) M gBe M3aruCanmmux .

4 3. Onpenenerne HEOOXOAUMOrO HANprXeHMAa (yCHAMA) 3ATAXKR
c, B Nn.R2.3.8, 2.4.2.09 x 2.4.3.2 ; nog padoyejl narpysxofi » pac-

CMATDKBAOMOM O0meM CAydYas chefyeT No-lMpexHedy NOHUMATL OCeBYy® Ha-
rpysty Ha Haw0ojee HAIDyReHHOS® YCROBHOE OIMHOYHOS® (OefuHeHMs.
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4.4. llpopepouraia pacv.am™.

4.4.1. Oc ronHM® NMONOXEHHA NO DPOPGRSHMP NpPOAEPOUHHX PacusToB
COGMMHOHHUR B YCAOBMAX ONHOKPATHOIO, MAJIO- M MHOPOUMKIOESI'O HArpyRe-
nnA npupegeHs B mn. <. 3,10 w £.3.11.

4.4.2. llpu onps/ieaetuy NOAHHX PACUOTHHX HalpAFuH YR (4 3aTeM
% B&NACOB NMPOYHOCTH) 2 SoxTy cAenyes y:HscTb BCe ~pW gedopmagss vi-
AOBHOTG OMHHOUHOSD CHSJAMHENHA - OCOBYD K M3rMCG n LBYX BIAMMHO fit -
NOHLK YARPHKEX X0 MO (RX,

. 4.3, B caran ¢ peficTeveM HA XOACTpYXUME B o0meM ciyuae Tpex
CHAOEX PAKTOPOB B NXOCKOCTK CTHKA& CHABRyeT ofHecHeddTo QTCYTCTBU®
CHEHIA K OPOBOPOTA KOHCTIYKIMM HE OCHOBSHMH: PACCUMTAHHOS To n.4.3d
YCKHAKG SATAXKM NCAKHO YACBAGTBOPATH PAOCTOCHOCHOHOCTH CUBNFREHHA
NO JMAHHOMY KXPHUTEpPHD. B MPOTHBHOM CAYUAE HTO YCHAM® HEOOXOLMMO yBE-
AMIUTE AMGG MCT'OAL30BATL DA3TPY30uHMe yCTpofcTsa (MIOHXH,BTyUIKN,
BTHETH) , HCKADuUANEMEe RNepenauy NonepeuHofl HarpyskM HA goan: (ow.
Takxs 71.3..3.6.3).

0. [PWIOKEHW
9.1, Jameuarus no BEGOpy PACUETHOR cxeMl TPYNNOBMX COeLMHEHH)

9.1.1. llo HasHAYBHHK PPYINOMNE PE3LGOBHE COEQMHE!IMA MOXHO
pa3duTh HA ABA OCHOBHMX KJIACCA:
CRryxampe IAA KpelNeHMA NeTanel, y3I0B ¥ MADMHN B Le-
JNOM HA OCHOBEHHH ,

CPRIWPAKAPIe UACTH JeTanefl, yasop, MamMHE ®» BIWHOS
Heaoe (cocTapHie, GAOYUHHO, ArperaTHHe, KHOTOCTYNEHUATME W T.M.

KOHCTDPYKIMM) .
Coennuenna oCOMX KNBCCOB YACTO COYOTANTCH.

9.1.2. lipu onpenesenmu ycuiuit B 6olrtax, BHSPAHHNX HeflcTBMEM
pHemrielt (paBouel) HATDY3KM HA NMPERBAPHTEALHO IATAHYTOE COBANHEHH®,
0c000e BHUMAHHE RONXHO OWTH yReJeHO NPABHALHOMY MGopYy pacuerTHoH
CXeMh M ONnpeneNeHMl NONALAMBOCTER B éX 3JEeMEHTOB XCOHCTDPYKIRM, OX-
BATWBAGMHX CHJIOBMM. IIOTOKOM.

0.1.3. [Ana ynpomewusn pacueTs rpytMoswX COCAMEIHUA MPHMHRIOMKAR
X HUM HOCYWAd 4acTb XOHCTPYKUMU, HATPYKSHHAR BHOEHWMMY CHIOBHMM
paxTopaMmM, cxemMaTHIMpyeTca OOHUHO B BUe XeCTKOR Nxocxof nuadpar-
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wi (), vepes xoTopym cuaomolt notox nepepasTca K KOMIAEKTY YCAOB-
HHX ogmHounux coemuHernit (0C). lipomexyTourne yuacrTEM mOMCTPYKLMM
(IY), pacnonoxentne wmemny Xi u U0, npu morrarcuso 6oiumoR 01HOCH-
TOALHOR TOomyHHe TGKES MOPYT OHYb RWHATY SLCONOTHO WBCTEMMM ;
B TAKOM Cuy-«ad ipuxoaum K K, nenocpeactperHo ¢BAIAHHON C KOMIIAOK-

roM OC (pric £.1 n £.2).
0.1.4. Bo MHOIMX XOHCTPYXUMX BO M36EeEAHMO SHAUKTSALHOR NO-

I'POWHOCTH CASLYET YUHTHBATD M3MMOHY® n0oa8TAKBOCTb 1LY,

0.1.0. B xoHCTpYXUMAX, NMpK PaCYETS KOTOPHX AONYCTHMO BHAGAS8-
HHE KOCTHOR HAIDyXAEMOR UACTK, HOCAGRHAA P 0 O M 6 M C R Yy YU as
JONXHE CXOMATMAIMPOBATBCR He mAoCKkoi, a cryneHuatolt auadparmoft -
xectinm rtenom (XT) rtpex wmameperu#t { puc. 5.1. ). [lpume-

paMy NONOCHEX KOHCTPYXUME ABAHDYICA KpelJieHWs KOPIYCHHX neTaief
THNA MACCMBHHX KApTepos, KopoGox (cxemartuaupyessix » puge XI) x
OCHOBAHMI NPM DA3ZAMUHOR BHCOTO NMpUAMBOB - GoOumex nog Goamd (xorga
ycropHHe MecTa xperutepma OC x XT He MOr'yT OHTb NMPMHATH JeAARMMM
P OQHOR NAOCKOCTH)

5.1.6. B.oOmem cayuae, XGri& Np¥ nepexoqe 0T PEANbHOR KCHCT-
pPyKuMM X DACUOTHOR cXemMé NpeHelpexeHWe NOAATAWBOCTLD HAIDYRAGMOR
Hocymel UacTH BepeT K CymecTBeHHOff NOIpemHOCTH, HS MOXOT OWTb
MCNOADIOBAHO NDPUPSNGHMO BHEmHMMX CUACBNX GAXTOPOP K TAABPHOMY BOKTO-
PY M I'XABHOMY MOMGHTY BO H306XANNO - B COOTBOTCTBMM C [DMHUMIOM
Cen-BeHaHa -~ cMABHOrO MCKAXEHMA AeACTBHTEAbHOR XAPTHHM DACIpenere-
HMA BHemHel Harpyaxx no OC. [ipm 3ToM XOHCTpYXUMA CXOMATHIMDYeTCH

xax nonarTausce texo (T) miam nogariaupas amapparwa (A) - npome-
ZyTouHMe NojaTiusue yuacTEm (IIY) - cawnounse ccépmnerns (0C)
5.1.7. tia ocHoparuu nn.d.1.3...0.1.6 npuxoaum x BoChMM OC~

HOPHMM DACUSTHHM CXGMAM:

KT (&) - 0C,
KT (B} - W - 0C;
T () - 0C;
T (1) - v - OC.

HenocpeaCcTB6HHO BTH CXeMu MOryT OMTh MChHOAB3OBAHH ANEbL AR
pacuera CoenMHeHMR nepsoro xaacca.



Puc 5. PacueTHaA cxem& I'pynnosoro pe3bB60BOro COEAUHEeHUA
00 CTyTleHuaToR nuagparumofi:

e, by F, M, Mg, M, cocrasasouue raaBHoro BeKTOpa K
FASBHOTO 'MOMEHTA BiiemHMX - HArpyaok ,mpuBeneHHux k Touke P (¥Xp, Yo!

crynenuarol avadparmu: /] - uncao GonTos; X ;" y,— KOODMKHATH
| ~I'0 YOAOBHOPD COSQMHEHNA, L
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5.1.8. lias pacueTa coenuHeHuit pTOoporo kuaacca (cocrTaBHHE KuH
cTpyxums ; cu.n, 5.1.1) caenyer cocTaBuTh OGMY® CXeMmy C BRJIDUEHHOM
B Hed coelHHeHu#t o0oux kiaccoB. Tax, Hampumep, Lasa (naHueswx Gon-
TOB, COGNMHANIMX KPHUIKY M KOPNyC pPeiyXTOopa C ONHMM pPa’dbeMOM, CXeMé
uMeoT crefynmy® CTPyk1ypy (JyHaameHTasbHaA TJIMTa KECTKad).

1, - R _octh) y(RD | p,_py(22) _ oct?),

rae Ty u To - yc.uome&f? 0603 %’-IGHHH COOTBOTCTBEHHO KDHWWKH M KOp-
nyca penyxropa ; 0OC u 0C ) _ YCAOQOBHWO OLUHOUHHE COERMHEHMA
wﬂgm ?2113'03 H ?S‘J{ron KpeIieHHA pejlykTopa Kk QyHiaMeHTHOfl naure,
ny'l , 1Y Iy mytee) _ MpPOMEXYTOUHHEe NOJATAMBNE YUACTKM JAAHIEP
KpWRIKN, KOpNyca M OCHOBaHMA penykTopa (nepeuii MHuexC yxasHBaeT Ha
HoMep Hecymelt uact¥ 1, ¢ xoTopoft cmasad [, a BTopofi - Ha cooTBer
craynupt pan OC, pepxuuit (I) wau vmHun (2) no otHomenmo x T).

B sToff cxeme BHemrMMM CHMIOBHMM (AKTODAMM ABIADTCA HAIDYIKM, Nepena
Bacsie uepes NONMHITHMKK HA KDHEKY M KOPHYC PelyXTopa.

0.1.9. B npuGaumeHHHx pacueTrax XpHmKAa M XOPNyC PelyKTOpa MOT) )
DaCCMATPMBATLCA KAK XOCTKHO Teja (l{TI u KT5). Torma pns pacuera
dontop KPEHH?HH penyTT P& K NAHTE NONYyCTHMO WCIOXb30BA&TD CXOMY B
puge MT - [LY s 0C'e (nog T nmogpasymepaeTcsa peflyKTOop B LIEAOM),
B KOTOPO# PEeNYXTOpP HArpyXAeTCA CHIAMM W MOMEHTaMM, NefCTBYnmMMM
HeNnocpeACTBEHHO Ha BHEMHKWE YUACTKM BXOOHOrO ¥ BHXOLHOrO BaloB. M.
pacueTa xe QaaHiesuX CONTQB B 3TOM CAYURE MORHO KHCXOAMTD M3 CXOMN
KT, 3 ﬂyh‘?‘?" OC?lf) ~ m?21?' MPUHUMAA XOPNYC @4 ROCTK06 OCHOBA-

e X’ u nonaras kpsmky (ET) no-npemHeMy HarpyxenHoft cunamu, nepe
AapaeMiMy OT 1jang panop uepes MNOAMMITHMKHM .

9.2. Onpeflenetne nonatadBocTel COSMUHACMEX BJAEMEHTOB M GoaATos

Ua-3a orcyTeTBuA 0600WEHHNX 3KCMNEPUMEHTANbHEX OAHHHX NO
MORATAKBOCTU BNEMEHTOB MONEepPeyHo HATPYROHHHX pPe3bGoBHX coenuiieHn

B NpeABAPUTENBHOM NMPOTHO3Ee paclpeneserRuA HATrpyaku 110 CoATAM nere-

cOOGPA3HO UCNONBIOBATH CNENYDUMe DPEKOMEHDAUMM,

2.2.1. llogarauBocTp coeNUHAEMHNX BISMEHTOB .
Ina onpenesaedHns oceBoll NONATNAHBOCTH COEAMHAEMEX 3A6MEHTUSR
MOXHO MCTIONB30BATH CKOPpPeKTUpoBaHHWA 3akox [yka [9]

XT Teom camn COSNUHEeHUA MepARCIKHICcA U3 BTOPOr0 KjJacca B Neppwi



“ 3 £ th, . (5.1)

rye 1“ ~ XOIPPUUMOHT, yuMTHBADUMA BAWAHME OTIBEPCTMA HA 0CEBYD MNO-
1a14MBOCTb AKCTA
(HaxiaaxK) ; S ¥

[ - mArm npoROADL-
HOI'O W molepeuHo-
ro prRAuB , /5; oM
Aia' MOAY/AH DPO-
ROAbHOR YNIPYroCiM
MATEepHaJIOB H TON~
MUHE AMC1A M HE-
KABROK.

Hoadpusment

flcnenyew onpene-
HATH MO KPHBHM,
(p! 3RSHHEM HA
puc 5.4 [9_7. B 38-
HMCHMOCTH OT 3HA-
HGHHH OTHOCHT@Ab-
HHX NAPaMeTPOB CO-

nesnp B =d Jt
:,Il;‘ _ a/H 2 g o Puc 0.2. 3nauenus xcagduupmenTa 1;

o

( aﬁ_ AMBMETP O
BePCTMA noj Goxr).

0.2.2. llogaTampocTs GOATOB.
Has onpefeneHna CynMapHOR NOAATAMBOCTM GOATOB

L

"ér(;)fr; m,!} I(AJ; 'LJK; (52)
yumrupanued Xax aepopuaipm Marua M capura ( £, 5 ), TAK M cOam-
xatHe COATOB W COGRMHACMAX BAEMOHTOB 38A CU8T ROHTAKTHOR MOAATAMBOC-
M pAMRApMUecKoro cTwxa Goatop u oTsepeTR (L, , . ), ucnoansyem
pemese 3ANAUA 0 OAlKe KPYI'AOr0 COUBHMA Ha yroM OCHOPAHMM.

Ha pucyrxax 9.3 M D.4 npupeneHs tpuuey?I'()] CYMMADHMX Nepese-
meHmi d; Gon1a x) AR ofHoCpesHOR N asyxcpeaHoft mOHCTPyxumA.
Kpuene pacCcUMTaHE QAR yCPENHEHHOTO sHauYeHNs xosddumimenTa EeCTROCTN

« wopanur C = 0,9 L, (cu Hme) . E 4
! 0 WOC R T@ALHMX KROPANHATAX J;. ; :/ﬂ/éfé@(me é;r- MOLRYRD
np o ARHOR ynpyrocTw matepWaxa 6oarta, /¥ - Harpysxa wa Hero.
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Puc. 5.3. KpuBae cymmapHNX NepesemieHURt ORHOCPAIHON KOHCTLYHINA
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Fue, 4. UpuREe CYMMADHRX e peMenentit nry xe peauol KOoHC TPYKITK
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CUymmsaphans nonepeuHas NOAATAMBOCTL OOATA COCTABAAST

=0/ (5.3)

B ocHopHue Qopamyan {3.17)-(3.19) xoHTaxTHME MOBATAMBOCTM of, , .

BXOAAT XAK XOCBOHHO (B ..é 05 ), TAR M HONOCpeNCTBEHHO JAA MX
onpefeleHMA MCNOAL3YeTCs IHnoTe3a DuHxaepa, Ha O6aze xo10po#t mo-
CTPOOHH XpMBHEO, NpPMBEAEHHHE Ha pHcyHxax 0.3 M 9.4. Hueem

?x’ 3 X =C, jJ‘ ‘ (5.4)

rne ¢, ,, NOTOHHAs# HATPy3Ka H& GOAT Ha LAMHE KOHIaKTa (roamune

ancra) c o'rnepc'rueu ; C,, - XOS(PUIMEHT HOCTKOCTH OCHOBAHMA ;

d; s x ~ KOHTAKTHOE NepeMemeHMHe (cOaumenMe KOHTAKTMPYOEMX A6TAAONA)

Tax xax

2
N =8 Ao he e

i3 3
T0 NCXOMAA MOJATAMBOCTL (cONumeHMe 0T ORWHMUHOR COCPeNOTOUEHHOMN

HATPY3KM) COCTARBNT

"%5";“//‘/,'&;,;{: (5 5)
1 pmwuep. Onpeneaurs nonepeuryn (oT MaruGa pno cpeura) m
KOHTAKT1HY® MNORATAUBOCTE OONTA OQHOCPE3HOr0 COOAMHEHMA TIPK CA6NYD-
wx naHHnx; @ = 10 e ; Eﬁ- 19,6 - 10411[13.; A; » 20 M ; é w 1O
Ctﬂ) 0,9 E:fr

E,I_J,n ﬁ/c/- 20/10-211/;’/0/- 10/10 = I, naxonum no puc.H.3

=~ 8
.;' /V.,c aaT eac 9 .8 8 =4 0810~ %a/H
2 4 4 w -/ = ————-——T-——- » ' .
7] 18 dd £x /Vmu Eﬁa’ 19,6 10° - I0

Cornacuo (5.5) wmeom:

- L - 1 - 0.28° 107° /i :
Ik 0.9 Eé.], 0.9 19,6 -10% - 20 ' o/

L = I I T « 0,38 10°° s/t

" 08E F  0,9-19,67 10015

Taxun oGpasoM,
; -6
dypm oL - Cobp 4 l,,) = [4,08-(0,28+0,38) /- 107 «

i
« 3,42 107% /il
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5.2.3. O paMAHHM HA TNORATAMBOCTH OCOATA O6r'0 I'OJOBKK M raflkm,

Hccaenopare OAHOCPEIHNHX COGAMHEHHR MOKASHBAET, UTO YCAOBMA
BANEMIOHKSA Kpaep CTepxHA GoJTA TOJOBKOA M rafixoR NpaxTHUECKM
He BAMADT Ha ero NOMepeuHyv» NoAaTAMBOCTb npu @ / ﬁmf 0,75. Ilpn
G{a / A ;) (?0 ,19 naxe opesnodomerne Qf alCoMITHO RECTROM JAWSMISHAW
Goatra (or nomopoTa) y Xpaes NpPUBOAUT K YMEHbHMOHMD NMOKATAMBOCTH He

Gonee uem Ha 30-40% no cpaBHeHMD CO CBOGONHHMM Kpaamu . YuWTHBAR
MaruGHyD NOJATAWBOCTh TeN Tafikn M roaoBkH GoaTa (xar TomcTMX naut),

& TaKxe pealbHHe YCHOBMsA CBA3K MX CO cTepmtieM 6oXTa, 3TO BAHAHMG

MOXHO OLIE@HHTb, MO-BHAMMOMY, He Bume I15-20%.
B nByxcpesHMX COOAMHEHHAX BCAGLCTBHE OTHOCHTOAbHO GOXbmWON

CYMMADHOR Tonmuud COOJMHREMHX AeTaNed BAMAHWE KpaeBHX YCAOBHA emg

HHXe.
Taxum 06pa3oM, B YNpPOmWEHHHX pacuyeTax pachpejsieHHsa nonepeuHofl

HArpysku no Goaram BJAMAHHEM I'OJOBOX GOATOB W raek AONYCTHUMO Ope-
HeOpeub .

0.3. JuHammuecxoe HarpyxeHue pe3bCoBHX CoeguHeHHi

20.3.1. O6mue AONOXEHHSA .

PaccCMATDHBANTCA COENMHEHMA C OfMHAKOBWMM GoaTaMu (NNTWibKaMm,
BUHTAMH) , MMOnIMUMM ABe MIocKocTH cHmMeTpuu (puc.d,5). llpeanoasara-

eTCA, YTO NOBOPOT KOHCTPYKLMM NPU HATPYREHHM 66 MITHOADMMMM MOMEH-
TaMH NPOUCXOAHT OTHOCHTEAbHO I'JAABHHEX I8HTPAaJbHHX OCeR CTHKA, & NpH

NeACTBHH KDPYTAROIro MOMEHTA - OTHOCHUTEAbHO OCH, DNPOoXOARAmeHd uepes
UEHTD TAKECTK, USPUSHIAMKYARDHA muockacTd ctuka (rouxa Q1.

B oOmem cayuae Ha coeanHeHKe NeACTBYDT WeCTh CHAOBNX GaxTopos
( [_‘;' . f';', f;, Mx' My. /‘?:). NPUBEACHHNX K LIGHTPY TAXECTH CTHKA.
PacueTHne moneau NpM HArpysxax, NEpNOHAMKYAADHHX CTHKY (f;_' ’ Mx.
Mr) M B maocxoCTH cruxa ( /': ' [': ' /‘7,) pasanuns. llosTomy anaana
pacnpejgeneHus yCMAMA B COeQMHOHHH MPOBOAMTCA pasfenbHo. B oloux

CAyuanaXx BWleAeHO IBA BMIA HAIDYXeHMA: yIAapHO® M LMKIHYecCKoe.
B pacuerax He yUuMTHWBAOTCA PACCOAHME DHOPI'MM HA BHYTpeHHee Tpe-
HHe BChejCTBAHE eI'0 HEe3HAUMTEeNBHOro BAMAHUA HA KoJe0aTelbHHRA NpPO-

Hecc [ '7,II—ISJ . PaccesHue aHepruM HA XOHCTDYKLMOHHO® TPEHHe MONUH-
HAGTCA TOMYy Xe 3AKOHY, HUTO M HAa BHYTpEeHHee TpeHHe, T.e.

Ya£a " (2.6)



Puc. 5.5. KoHCTpYXTREHAR cXema COERNHEHM
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rne } - AMCCHMNALMA BHEPrMM HA BHOWHEE TPOHHe BA OJWH LMK HATrpYy-
KeHUA § Q- SaMIIKTyNA KoAelaHHi ; é , C - BMIIMDHUECKHEe KO3pPHLM-
AHTM, B&BUCHEUE OT MaTepHMALa, TEOMeTDHM coejuHeHus, Tonorpajum co-
NpPATABMNX NOBEPXHOCTEeR, YCHIWA 3ATAKKH M T.].

Oyrxumua (O.6) saMeHReTCH BXBUBAXEHTHOR NMHERHOA SABHCHMMOCTHD
(BASKO® CONMPOTUBABHHE).

Pacuyer coeuMHeHHI NP NHHAMMYOCKOM HAI'DYXOHMK INPOK3BONUTCH [0
MOTONY NOCAGNOBATONLHHX NpUOAuxeHuR. DB xauecTse HyAeBOrQ IpPHUOIUXE -
HMA MPVHAMAKOTCA NAPAMETpH, ONpefelAeMie M3 PACUETA HA CTATHUECKYD
NPOYHOCTb.

0.3.2. Pacuer coeguHeHn® npr neNCTBMM pACTAI'MBADEEA M M3ruba-
Do HAI'PYSOK.

CxeMATH3ALHA KOHCTPYKUMM N0 PHKC.O.O NPOK3BOOKTCA B BHIE XeCT-
KON quajparel, WaApHUPHO COeNHHEeHHOR C KOMINMEKTOM NPYXWH, 8KBMBA-
AGHTHHX 1O TMORATANBOCTAM YCIAOBHO BHAEASHHHM ONMHOUHBIM COENHHEHMAM
/16/; Harpyaxa # macca COGAMHEHUA NPUBEJeHH X UBHTPY TARGCTH CTH-
K&, T.€ MNPUXOOMM K xolefarteNbHOR CrCTemMe ¢ Tpema CleneHaMmy CcBolo-
nH {puc.o.6).

2.3.2.1. YpapHas Harpyoka .

0.3.2.1.1. Unpenenenue ycuiaua B HauGonee HArpyxeHHoM Gojte.
MaxCHManbsHO® yCuaMe B HauGosee HArpyxeHHOM GoATe

R - + + )/
ﬁmax /za 9:: Zim-'lh: fr ZJ-'HHH ‘{r ) (3.7)
rae Z ‘.ﬁx . ‘rgr - MAKCHMANLHNE (AMHENHHE M YrAOBWEe) OTKIAOHeHMS

CACTEMH 0T TIONOMEHMA PaABHOBECHUA B NepBOM Noaynepuoje crOOOAHHX 38
TYXADuuX KONeCAHWA ; 2 . ,Z o, -~ PACCTORRMA OT oce X # Y no ocw
Hau(Gonee yaeneHHOro GonTa!

2 x : ;
[ Eh oo
"7’4 47 % m
‘P = Wa—)gﬂgjﬁvﬁ-‘—é‘{:—-ﬁﬂz_ﬂ' ' (39)
i (?'417 J; gf;_ Jﬂ:ﬂé L
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Puc 9.6. FacueTiHas ciema

P -
Y (If [fr) jri “ %?

re U, &y, Wy - cppmaprme naugrbrbe (AMHERHAA M Y "ROBUS)( KO
POCTH y,napumm N COeRMHeHKS ; K A o A oy~ BOBlpUUMEIM BOC

F L
CTAKOBAGHHA JAKHOHHOR W YTIAGLHX c'mpor“mﬁ ; ;n : jy , Macca

* (.10}

4
r YL
N MOMEHTH HMHOpLHAM YDRADHHKE , /M , ] Y 'TG X6  COSAMHEHMH ;
/f ocoeBa” NOLKTAMBOCTD ymoanaro ONKHOUHOTIO COGRMHOHHY f: .
é) f ~ OMITAPRUACKUS X )dPPUriMenTw fBﬁ"iBHHHB " guﬂt*unauunﬁ!

auepnm npu AMHERHOM K YIrOBHX XOREOSHMAX '13-1b, £7 ¢

Hoodpuimen r K Kﬁc‘ K JAR MYTYHHRX 6 ( 1B3LHEX A8TAARS
Npu HauaALHON nunaﬁnoﬁ CROPOCTH ylapd, He PpapN eft IO M/,
POMEHHO MOXHO NPHHUMATL B MH.eppane O, » - O &4 / (Gcnbmua 1HA-
UGHMA COOIBOTCTBYRT MCHLEMM CKOPOCTIHM). B Mmalse n:imertr «navuwy « ay
YANX KX MOXHO TpUEMMAT™h (M0 HAXODABHUA CQOTBOTC I BYORHX DIMITAD 416
EMX [NAHHHX ) DABHNMM @AHIMI[e K&K AAs fNAC JUUECKOTO YRADA
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Hus onpeneaerma xooddurpmenrton ;(/‘ . i: X ,i y CAGIYyeT MChomb3o-
Ha'th SABMCMMOCTHM

W £ £, o\ A
= e(m s en G5 ey o Aee .
) zj_ /ggg 4_,?; 5 44 1)
P

(5.13)

s b copHX ¥, Y5 =~ OTHOCMTeabHMe KOBJGMUMEHTH DACCOAHMA BHOPIMM

HA CTHKAX M B pe3b0e NpM HOPMAAbHHX KoaebaHuAXx ; ,é:{ . ;éi - 4 ‘o "
kosphuunenTH HOPMAAbLHOR KOHTAKTHOH NOAATAMBOCTH HA CTHXAX MEXLY
CiA'MBACMEMM feTanawM, Mmexiy rallkxoft {roxoeskoil Goara) ¥ geranup
4 Ma mauHe ceuvumpannsa ; A , A, , 1 - nzomans BumeyxaszanHux c1w -
x0B ; ], _7}, ~ MOMEHTY nﬂcepuun moq{u CTHKS CKpElAReMiX BJEeMeH-
108 oTHocHTenvHo ocet X u Y ; a . .5; - pasmepu ctuxa {(puc D.0).
. llpn ycranoske » coemmHetinu GoATOB BMECTO BMHTOB KOSQPHUMEHT
A « y HOOOXORMMO yBEAMUMTh, B ABA PA3a ; NDH MCNOXbIOBAHMM WHAEK
yABAMBHAOTCA KOSpPHIMEHT i;i.
KospduumeHT HOpMAALHOA KOHTAKTHOR NOJATAMBOCTH ONPEAGAAS]CH
kax (cm.n.2.3.2.4;

,(: = d'W, /"’f’l * (5.14)

OrHocHTenbHEA KosduuMenT paccesHna BHEPruw ¥, A manoBeH-
MMX KA BACPEHHHWX CTAALHHX M UYTYHHWX NoBepXHocTe 063 CMAIKM {IpM-

iwmaetcn, papiu 0,15 [7], A %’P - B untepsase 0,7-1,0 [14_].

0.3.2.1.2. llpopepourne pacyeTs .
lipopepka npouxocT# Goaros
ipr caroKpaTiioM HADYXEHMM 3&Ilac N0 NpeleAy Texyusc'M

23
ri'______ ) (5.13)
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rh. 6’”‘ ~ NMHAMMYECKH Mpeles TeKyuecTv matepHana Ooxtae ; G, -

cpenHee HanpsaxeHHe yurna ; © - palouas aMIUIKTYAA HenpsxeHuil

(EeE

5. = o7, (9. 10)
7q
— ﬁlﬂ-ﬂ 2 (5 Ir?)
«  Jid |

B oTAeAbHHX CAYUEAX MOLCIDYKUMK (I0NBEPTantCa DOBTOPHOMY YASD-
HOMY HATDPYXSHHK (IpH uNCle UMKAOR, HE 'IPeBHBURKRM 5107, . 107, ua-

PALY C MPOBOPKOR G AUHAMMUSCKOMY NMpenedy TeRY4aCTH Xt dyaT 008 -
NOUNTEL 3ANHAC N0 MATONHRACBOR BHHOCAWBOCT X

ﬁa.,v* 5;3,1\!’ e .Lﬂaﬂ“/}} (2. 14}

7@ O s . ~ NpefensHus SMIANTYAS 1O PO3YAbTATAM WCIM'.aHHl He Masy
UMKAOBYD BWHUCAMBOLTL .

donyckaemuft sonac [ LA j’ ngumuae'rca 8 MhTepBaxe i,b - 2,0,

[lpy uucne yuwnop cemyme I0™ MpoOPOPAETCA BaANAC MO ANHAMMYESCKOMY

npeneny TexyuscT™ K No MpeAeAbHOR AMIAMTYRS KNS MHOTOUMKACBOIO
HAIDI'KeHRA

n, = Gaa /G; 44!"2]71 (0. 19)
Tre ., - NpefexsHan sMIAHTYAA.
lipw orcyrcrenn gaHimx no G 3+ Oy G,, monycTHMO MCHONb3OBATH
BHAEHMA B7UX NAPAMETPOR NPH CTATHYOCKOM M UMKANUGCKOM HAIPYXKOHMM .
. - / ~
O UM,/;Z , G, /2. 3necs G m O - npepems ycraixocT ms orhy-

reps~o {nyabcupypmero) umMkaa.
ECAK yCROBHA TIPOUHOCTH HE o CHIABRT. 7, CAYLYST, ' AUPHMAP,
NPMHATH APYToR MHaMeTp OGATH K BBCH DPACKHST NOBTUPUTH

lipopepksa NACTIICTH CTHEA

KosppuumenT 3anaca fno Hepackpui#y C1uxe

’{fa' . é';/_./é . ..;,,m/. (5.20)

2+ ¢ + W@ 7

o X T mex oY 4T

dcnycraemit konpduipent 3anaca /;(; j puUnKast~A 8 Hirepaare 2,0 4,0,
[lpn Harnnoanenun yoropks (D.20) HAEXOQKMO YREAKUKTE YrvRAike

RATARKHY A0 CONTRAT( TRyGMET 6 3HAWSHN;« ¢ N0 FaRyinged MpoRepr.? pou
HOCTH TOXTOR
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J2.3.£.&8., larpyxeHue, suaNBAKMlee UMKAMUECKOS WIMEHEHME
Hmipmeﬁnﬂ .

v.3.2.2.1. Onpepgencnue ycuaua B namGosee HarpymeHson 6oare.
iein Harpyaka npe,u,nanarae-rc:ﬂ rapMorMuecxkoft (AL scrdl,, M ﬂmmg,
/ $¢n wt ). 3nechb: /'— Mr ,/‘f - &un.nwrymme IHAUBHMH CHIM
" urmem or-a . WD~ qac'mfra Boadmewﬂ - Z ~ BpemA
Y uneie B8 HamBoJiee HArpYReHHOM GanTe ONp8NeARELCR N0 QOpPMyAe
(0.7), B XOTOpYy® BMECTO napaMerpcp <, , fx ' ’)fy BOXwi OHTL BPO-

\eHH CCOFBeTCT BeHHO AMIIMTYIH YCTAHOBABIMXCH XoneCaHulty Z "3x .
lﬁ - n

HY# '

(5.21)

(5.22)

(5.23)

0.3.2.2.2. ﬂponapoquue pacueTu 3anacy NPOUYHOCTM W NMAOTHOCTM
( THKA TIDOBEPANTCA AHANOIUUHO H3AoxeHHOMy B 11.0.3.2.1.2 ¢ aamenoil

M@ XAHWUBCKHX XAPAKTEDU!'TMK NPH yA8pe COOTBROTCTRYDMMMH XADAKTOPMUC-
THKAMM MIPHW (AKAKYECKOM HATPYXEeHWM .

2.3.3. Pacuer coeauuerinfl, HArpYREHHHX B NACCKOCTH CTHKA.

XApax ropHEMH KOHCTPYKIMAMM, HCMHTHPAOWMMA AXHAMMUECKHE HATDPY3-
KW B IAOCKOCTH CTHKA, ABIANTCA COGAMHEOHMA BHAXAECTKY, BCTHX H T II.
(pre 0.7 - 0.8).

2.3 3.1. CoenuHeHns doniaMu, NOCI&BAEGHHHMA B OTREDCTHA C 3A30-
P,

U HURHO® yUroBHE DAGOTOCNOCOGHOCTHU PACCMATPHBAEMEX KOHCTPYK-
H= ' ey ICTRMe OTHOCHTEARHOS CMEMEHMA ¢ 1APHBACMWYX feraneft. bixe



S

NPUHMMSATCA, YTO 3aTAERa GosTor cfecneuMBadtl "cluaakHER” CTHR AeTa-
neft Cesu GoaTu pafo=yd Harpy3xy He NEPaAanT
[Ipn paccsoTpeHMy XOoNeOATest HON ~MCTEME CQOARHNUMHE [ @TOAM
(PEMNIOAArENTCA MORATANELMM B choeR nmocroura’’, Taxme otpasow, npm-
ropMs B ofieM CEyJvae X DARCUSTHOY NOLeRM 3 BHMIO MACCH,.CBARAHHOW
C pend EHEFﬁ}HﬂﬁMﬁ”{?HL 0.9), npeimasnRuy. Aeds 4Ny BOCHDPHRTUA ClLo%--
rapuux c¥x &, !'? ¥ KPyTAMEro :40MSr1E Mﬁ PyRMHL, NOPEAKEKe
APYTARMA MOMOHT , YCAOBHCO NOKAI&HH OR-Fa ¥ puidm saemskioM lpeano-
AAPAQTCA, UYTO HAKAAR M3 NPYEMM LOATKpPYe1 r[0ArXO & CBOD HAIPYIKY.
0.3.3.1.1. Yapapras Harpysxa.

HB0GXOAMMOQ YCHOBHO DATARXK
i; _ Z;';a'f- ii:é
0 nfm, (5.24)

rne 1{3 ~ xoafpmimen sanaca cuennerus (NMpu AMHAMMUECKOM HETPYRS-

HMN NPWHEMAeTCA B WHiepsaxe 2,5-4,0) ; @ , § ~ pasweps crwwa {0>8);

T, ox = YCHOBHO® MAKCHMMAALHO® HAIIDARGHM® B CROO Majixu -
-~

el -wleges N i s e ey

[ & 4 ..
T =yf "Zﬂfl?f;?}'faﬁﬂ ’ 2, 20)

max £
RO § =~ BOXTOD C HOT'QO HBITDAXOHNA OT CKA /’1 M £ {, ~ BexTo
f‘;r p ymp p X Y: . p
MAKCMMARLHOTNO HANPANOHWA OT XPYTAGEro MONOHTA Hx; Ay
PEKTOPAMHN Z;, w

I Y I
f 3 .._'{.V:?I* f_r_ * i .
; ab é 1% {5,26)
ox Ty
T i
I s - )
#'27
i "’“L,mj;z‘:’zi (a.27)

fae O, , 4y , @y, - MAXCUMANLHES JAWHOAHNE W YTAUBO® OTKACHEHKE
CHCTeMN 0T TOAOMEeMAR DABHOBOCMY | ‘I‘x‘ /M ’ﬂ;z -~ OCOPBWE W YIAQ-
BAA NOAATAMBOCTH CKDENAAEMNA YUACTMCE XOHCTDYKLMM ; .{Ha- noadduym -
PHT, IHBUCAIUR OT BEANUMHH OTHODEMMA a/£l

Y
B orTaMuse OT CTATKUBCKOrG HATDYROHMA, DM n013puu COBNUHAECNES
HeTalK upHHMManTca adcoapino xecikmsy (ow n J.1.4)5 B o1nennHux
CAYURIA, KOIAA NOAATAMBOCTL ORHON M3 coefuMaeMx ferajeft rHauy-
T1€NLRO MEHLIE NONRTIAWMBOCTE APYToA, JHa, MORET ¥ T.pH LAHABMMUISCKOM
HAMDYREHHM DPACCMATPUBATLCA XBK 800N 1HO RECTKA]




s Fite b, Coennsenve BoTHy ¢ 383
Pue., 5.7 UoaBwwende Bie g 8 try HAKABIK D

Pue. 5.9, PacuyeTuHafl CXOMA

cOARUHEONKA ARAR GOATOB, NOC-
TN AGHMEX ¢ ARIOPOM

Pue. 5.10. Pacvyernsa cxeva ¢oepM-
MOMRa RAN GOATOB, LOCTABAEGHHHX 063

3830pa
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MaxcHMALLHEE JUnoflile B YIAORNA OTHROKHGHNA “WCTOMM BAMUMCHA--
BICA N0 Driynam

{ 5, 248)
(5.29)
(5.30)
a no,twrnu?c'ru COOTBE8TCTBSHHG
A= Eul (5.31)
y * 5
X ELA
£
';;Y: Miy"g“ ¢ (5.32)
£, 4,
£
_‘/ = qué. (.‘3‘33}
32 {"_; r
Irvp

LipuuaTde ofusiauennn: ¥, ~ 0THOCHIOAbHIA KOOPGALMOrT DRCCEAHMA

7 x)
BHOPTUM NPV RACQTUABHMYE KXonelSaHMAX ; 4‘-71” A ,4: y /; - KOBGDHIK--
8k b, UM GIBEDEMEe BIAMHHME OoTRepCTHH# HA Ocepe (n.é.a.z) H XPYyTHUD -
MY MONBTEXBOCTH RASDOPMADY<MOTO YUACTTIRA COGLHHEHWVA | 141 : f?r . J; -

TROMAJLY NOTEPOUHHNX CaueHMA ¥ NONADHMA MOMBHT WHEeDUAM DACCMATPHBAS-

MGTO JUACTKA | A - roamuua yuactea (no puc 9.7 » €+ ﬁa :
0 PHC . ::uBfg - fii—é).

Boodpriuen o ¥, B CTHRAX e CMAIKK BUOHDBATCA B HHTIPBANS
0,08 - 0,10 /7).
Hoaldmuner v BOCCTAORAGHMY IMHERHLT M YDAOBHX CKOPOC16H fgﬁ,
1 - ! f
KW Kﬂnpumamm yOpoyeHro no n . 3.4.4.1.

i’l{oammuuem‘ Zﬂz ONPONANHBICA YIDPOBHHU & [0 LaMM

CONPOTHBIEHHA MATOPHAIILS .
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NonSop GoATOB Axr OCOCHEUOHMA HI06X04MMOls ¥ % 1a 3aTmaxn (b.24)
npou3LORHTCH No fopayas (1.6)

9.3.3 £, uxnnueci e HaTpymeHHe,

BremHAn HAalpyoKe npuHMmaetcs rapmoHmveckcli. llocie o€ mpuse-
REeHMA K LeHTP/ TA¥OCTH ¢ .WK& Ha CO6AMHOHH® b 0muM cayuase SyayT
ARCTHOHATD KBe CHIY /"x_ﬂ,i}u?t .F S¢/? wtg MOMBH '] t/\?:’z s wl‘g
Yourie 3ATHARKM QNpauAAe?CH MO @opuynﬂ (5.24) ; . cnoPree LewaT « b -
HHe HafpakeHur - ito dopyras {(9.20)-{5.27),; & mua*xmmcscm - L0
Gopaynam (5.31) (v, .3,

AMILEMT 7N YCTRUOBHBEMYS R KOAS0GHNE

. Loy Sox
K0 7)o m)s e (5.34)
"N
/
Qy,* 75~ Loy ?‘K*'TF" (5.35)

vf {0.36)
ij/ aQ &z E: 'ﬂﬁ

boaTW paccuMteBawTCc no ¢opuyne (3.63.

5.3.3.2. Coenurers: GORTAMM, HOCTABS HibiMA B OTBODC:dA Je3
3830pA.,
PacuerHas mogesnr (puc.>.10) npencrabasaica xecTKoR nuadpar-
MOR, coemuHERHOR C ONUHAKOULMY NDYKKHAMM, DSKBHBANGHTHHMH ilu TONe-
peuHol mogarTisApocTM (0T CABAra, Waruéa M cMa1Mg) Goartem. lipeanona-
raevca, XKak ¥ B n. 9.3.3.1, uro rpynme npymuK., OOBOAMHSHHEX OJHKM
QYHRUMOHBIbHNM HA3HAUSHMEM, DAGOTANT 10JbKO OT rBOBR HArpY3KH.
DHemHAA HATpPY3Ka W MACCH KOHCTDYKUMK IPHBCARICS K LEHIDY Th-
XECTK MONepPeUHHX ceueHHR G0oNTOR Kax LeHTpPy NOBOpuTa.
2.3.3.&.1. YnapHas sarpysxa .
llipn onyHakoBuX GOATAX HAIPYIKA HA HauboAee HA&TPYXeHHMA Goar
gy Ty
£ ml/_r cQ fgaaro.f/a /{Z ’ (5H.37)

Imax
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I‘ B d . 14_ 1?
! aF ax 1“'(}Y y (;) 38)
] /
Q.7 A Crmax (5.39)

i
ﬁ ~ YrOoJl Mexny CyMMADHHM BEeKTOpOM 0T CHBUTAKIMX CHJI U BEKTODOM

CHAM OT MOMSHTA AAA Haufonee yAaAeHHOro OT OCH moBopoTa GoATa ;
A - nonepeyHas nopariuBocTs Gonra (moppoBiee cw.n.3.0.2).

MaxcuManbHHE AWHeNHHe W yrJA0B0® OTKACOHEHHA OT NOAOKeHHA PAR-
HOBECHUA COCTABIRDT

N x(/ K._Z__’:’._f.ﬁ_.. (5.40)

* (wm);/,,,

Ry GCJ“ {5.7’

QY:-*-"-“-—* ]-H-.;.*_-Wr J?—-:, ; (5.41)
()% i (1
S — ‘ii;({f__{{%é%)fuf__? . (5.42)
(/z "‘/,,) ]Lé Jg; @ ) /?Ef‘
£

!
Kooppriprien™d BOCCTAHOBAEHMA CROpOCTefl [\ K , K vz TPRHY-
MADTCA yTipomeHHo no n.2.3.2.1.1.

boxTH paccuuTHBanTcA HAa cpea-no gopmyre (3.195).

9.3.3.2.2. lUyxauueckoe HArpyxenue.

Beemtisg Harpyska, xak u B 0...3.3.1.2, npunumaerca FapMoHK-
yarkofl.

llarpysxa Ha Haufonee HarpymeHHyi Goar, OnpefennetcA Mo Jopmy -
ne (0.37) ¢ asmeHOR napameTpoB Q X OY ' av. CO0T BOTCTREHNHO  HA
aMIIHTYNIN YOTEBHORHRIIUXCH KONABAHUH 0 : a; y @, , Onpegennamie
no dopmynan - )

a = iwe Sl (h.43)
Xn n ( . é [ v
G, V/ wn/E L)



Q. =~ X 5 )
Y é% { L /N 78 ¢ (5.44)
T = e S
i1 AF //(/-—-a)fﬁ 1Ly g b5
!
LM
Yn Z’?'E: .z/ N 2‘_'3 2 %‘? (5.45)
(= f aCJ-“ (/._“_) z/,;g Zj'")ﬂ‘ ;';fi |

! /
}
I'je /’a o ﬂ;, . /\faz - aMILAMTYNHHE 3HAUEHHH CHA W MOMEHTA.
Boary paCCUMTHBANTCA HA MPOUHOCTD AHANOTPMYHO YKA3AHHOMY
8 11.0.3.3.2.1.

D.3.4, OOmuit cayuaft HAUpYXeHMH.

Ha nepsoM ®Tane onpeneiAeTCA HArpy3Ka HA Haubolee HarpyxeHHsi
Goar (n.5.3.2.1.1), npouasogurcsa ero pacuer (n.5.3.2.1.2) u nposep-
kKa naoTHocTH ctwka (n.5.3.2.1.3) or pacrarupavmed u uarnGapmei Ha-
I'py3cK, NepieHAMKyIApHHEX MIQCKOCTH CTHKA. |

[la BTOpOM ®Tale BHUMCASETCA YCHAW® NpenBAPDHTEAbHOR 3aTAKKM /ia
(o n,0.3.3.1.1), HeoOxomumoe pas ofecrneuerns HOpMANbLHOR pAsOTH
coeuMHEHKA TPH neHCTBMM TOAbKO CcOBMrapmell Harpysku. Lcau ycunaue
3871 XKH, onpeflesieHHoe HA [-M 8Tane, oKaxXeTcCA HeNOCTATOUHWM, €ro
yBENMUMBADT JO HeoOXOouMMODO SHAUEHMA C Nocaenywnel KoppexTnpoBxoH
Brel’o pacdera ot gelcreMs pacTArupawned M wardbaoumei Harpyaox.

5.4, lIPYMEPH  PACYETA

5.4.1. 11 p u m e p . Onpeneants pasMepH K SaNACH NPOYHOCTH
Soaros, CTATMBaDUKX Kpyrade aanup (puc.6.1). Ha coenunerine gefhcr-

ByerT NépemeHHaR HAI'DYSKa, W3MEHADMAACA OT HYJIA N0 MBKCHUMAIbLHOTO
¥

JHAUEHHMH (é“‘&—" 7,3 ’ 10411,M,mx= 106”“) Ynceno GoatoB 3.
Mavepuan GontoB u raek - craib 38XA (6ea mokpurun) ; marepuan daan-
es - craas 40, Moaysau nponoibHoK ynpyroctrm E;-rng.,: 2+ 10° Mia ;
npenen rekyueciu crann 38XA  G.= 800 Mlla ; npegen npounocth Oy =
= QOO Mg .

Peab6a napesana (¢ nocnenywaeit 1 epMoofpaburko#t) M NpH 387HK-
Ko cMadbsaates macaoMm MH, GCoenuuerne paboraer NMpU HOPMAABHOR TEM-

~ 40
nepatype. illepoxosaiocts nopepxnoctreft gaanyes 4 .
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Puc.6.1. K pacuery kpyraofnauuenoro xoHTaKkTHpyOmMero CoeaMHEHH:

Koopaynate oceft Gonrop: X = X, = 05 X = X =-X;=-X = 14Imm;
Xym=X, =200 uu; ¢ =-4, =200 mu; y,=-4 =-5 =-4 =[4]mn;
93 = y?’ = 0

llpu nepemenHoit BHemHell Harpyske, NpuxisianpaeMoll ¢ HeGonbwof

CKOPOCTbE, YCHAMA B GOATAX AONYCTHMO ONpeNnenAsTb M0 PopMysiaM CIATH
yeckoro pacuera (mmn,2.3, 2.4), a U3MEHeHHe HArPYS3KK YUMTHBATL NpH
ONPENeNASHAK NONYCKAeMHX HANMPAKSHKR K 3ANACOB NPOUYHOCTH. lipu sHauy -
TeNbHWX CKOPOCTAX HarpykeHus (C MHTEHCHBHOCTHO BO3PACTAHWUA HANpPA-
xoHuit cemme HO0 Mlla-c™* ; cm. paa,ue.n [) pacuer caenyeT NPORIBONUYH
B COOTBETCTBUMK ¢ pexoMengausnmu n, 5.3 (cM, rarxe npumep 6.3).

0.4.1.1. luamerp HauGonee HarpyxesHoro Goira onpejesfneTcs no
popuyne (2.6), B koTopolt fonyckaemoe HanpnxeHue B COOTBOTITRUM

¢ radn.2.1
[6,] =0.15-800%420 1/]a.
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Handonee narpyxen 3-# Goar, noalouy

i e e R —r '-'Iﬁ"""""'ﬁ- ol i iy ———

’ a0
f{f&;’m /0“%' ¥ f-’“‘d 1049/
Hace 3,/4/ {‘?0 - / A1 A
to {0CT 67¢4-81 npunumaem pesnSy MIZx 1,20 ¢ BHyIpeuHuM Ruame ipum
J, = 10,647 MM, CDEAHAM HHEME | pOM = 11,1U8 mm u marow & =I,22m.
Mname 1p crepsHs Goata 0’ « [] s} BRCOTA FONOBKH BoJaia /? = 7 MM

picola radxn A = 10 . H.nacc MpOuHOL 1K BoX1a 4,8, rafixu - IO

0.4.1.2. llo $opmyne
4 =c'g

i) e g

HaX( L{HUM pacueTHoe paspymanies ycuine A Gonre B pe3asBoBOR uactT,
NpUH#B N0 TACA. £.7 01HOWeHKe /651- I,20:

/’H” 125900 217 1{*0 é'i/ (00110 H
A onpefeneHus ycuaui, PuHJbBADMMX (Pe3 BUIXCR Coi1a Q_,,
v 1 ufiKK Q - oM Qopuyi (2 55)-(2 U6) - npuHumaesm kosdpmiuen

! th ,é - /é = 0,87, A, = 0,00 (1a6a 2 9), & npspein NPoYHOCTH MA-

mpua.zmn fonta # raku Ha cpes (cu.c.23-24) le =04, = 0,66,
Q=314 10647 G487/ 10 455 06 900 86 38¢ H ;

Y.731¢-12 Q87 10 55 46 900 = 97360 H.
Paspywaoneil caenyeT CUMTATD MEHLEYD H3 HAIPYSOK /5 (')«.r w G,
r.e (), = 86334 I

b.4.1.3, llogaTansoc1bp clepana Gonrta BuuMcaAe1csH no fopayne (2 9)

[pW ,tuuum Haﬂapeaamioﬁ UACTM ClepmHA <U MM:

20 (U

£ 20 m (u’ */084// G161 10 tter/H

{lugaiauBoctb pesbOM HA JAAMHe cBuHuuBanua no ¢opuyne (2.10) cocras-

AfET e -
,I;):{“gg?!@ (44 + 928 ;5 003410 mr/H
loyaTaMBOC1L FOAOBKM GOX1a (2.11))
ey UB% 0,011 10 W /H

HORAT IMBOC 1D UACTH KOHAUBCKMX BTYAOK, O1HULAMXCA X CHNCIBME
Soura (cu puc 2 1), npu ¢/ = I3 mu; Lgf = 0,0; @ =19 mu; U, =
«20,0 ¢ cociaBur 1o popuyse (2 12)
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243 (19+13)(<q5 13

P —y L

86 2 (0 344 (305 o4 (19 fJ/(n’Of /3)

2 Q009 10w /H

lipw onpenexerMu KOHTAXTHON NOJATAMBOCTM A8TANEA, OTHOCAWMXLA
Kk cHCcremMe OOATa, yuwiwBaes Aumb MNOAATAMBOCIb CTHKOB Mexny raixof
(ronosroft Gonra) u unarijam. Gojélacno [OCT WWIL-70 onopHan nopepai-
HOCTh FalKH KUMEeeT WepoXoBaroCib KoH1aKTHYD NOQATANBOCTD BRT
KOB pe3bOn HOMNYyCTHMO HEe YUMTHWBATL, NOCKOAbKY "f mepnxgﬂg&ocxb ANA
HapesaHHoR peablu Kxoaebaeics B WHIOpBANE \y

CyMmapHan NONATAUBOCTHL CTHKOBD feTaneR cucTesmw Gonra (2.10)-

(2.17) ¢ ucnonbsowaHHeMm naHHWX Ta6n.2.3. onpeneAReTcA NpUCAHUMSH -
HO

QY20 28¢-0227,,°3 7917 (
LA-2G UG 0 T, Ty
du dﬂ/(fy {j}CS Oy

3iechk CpojHes KOH 1AK1HO® pasaeius O B nNepsoM (PHOAMREIHH
MOMHO BHYMCAKIL, NpeABapKHieNtHO) JaLABUMCL HANpsmeHueM B 60ATe ol
satnmuu . lpwinp L = O, 4 O, , Haxoaue O, 3 Bupametimn

da
v a‘f
G, = 7~ 2% fo ov “!, (88, Y30 MiTa,

!J f.:i
loge 1&aBMB (TIOAYUEHROS suauﬂﬂue () B JopMyay AAdA J/‘ , HaR(e M OKUH

ua1 8AbLNG / = 0,133 1077 u:u./:l
'lumu oopadou. NOAR 1 JUBO( Th Ae1akel cHCIoM Oolia (DCTBBHY,

no qopmyne (2.8):
-5 - |
A2 100,161 + GU3y + GULL# GI0Y 0.138) - 0I5 4) s,

[lonaTaMbocip fe1axel c(ncreM XOphnyca olipepelseM o Jopumyns
(2.13). llona1AKBOCIb WACIH CIATMBAEMHX KOHWUBCKMX BIYAOK, O1HOUH

melAca K CMC1OM® xupnyca, puuncauM fio Jopmyxe (2.14):

. 5
,// = T ..,4_._._...”..{ (‘)Of sz{iéf- )“0()31 10mu, /.
36 210 404 13 05 7 (245 13)(<6,5+13)

Yenostoa paBaerue (33# 8 OCHOBSBHMAX KUHYCOB fBBIAOHMA Ofipe
NeAKM GHANOTKUHO uanoxeanony BLE :

. q#_ﬁggj 100(//“&80‘30/\1”0

R

—
-
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 KoHTaxTHaR NMOAATAMBOCTE CTHKA, OTHOCAMEI'OCA X CHCTeMe Ropny-
ca, coctasmT no opuyre (2.16)

-3
| ' ~F
[ = —26284.0221 10 . 0,054 10 pum/H .
;

C 314(26,513) 66,026
loparaupocTh AerTansft cucTess Kopnyca
1, = 1010.02(+0.054) =0 07510 mmlH
KosgduuymeHT oCHOBHOA HArpy3kH Goata Bmuucxaem no Gopumyae (2.1):

9075 (077
2 — — = 0175,
{ (0353 +616H25Lﬁ0:r

9.4.1.4. Ycunue » BanGosee HarpyxeHHoM GoxTe ONpelNeaMM NO
(2.5).

fr 2 B30 1o 0z (0378, 79K

Hanpsaxetue B pesnGoBoit uacTH, OTBeuanmee f:,,“ , COCTABMT IO
(2.20)

> 4 (0378,79
£ 34910647 ¢

MHHUMAABLHOS HAIPAXEHHe 3ATAXKM BHUMCAAOTCA mno gopumyre (2.19);

G, o™ 116,63(1-0.475)= 96,22 M/1a,

a pacueTtHoe - no fopumyne (2.23) ; napamerp V npunumaesm paBHuM 3 °

*)
6;P= 3 96322=288,67.
Hanpaxernue 3aTsxKkM B TAGHAXOR WACTY CTepXHA GOXTA OnpeneAasTCs NO
Ppopuyne (2.24): 2
10,647

6’_’”=283_,67~ -7/-3‘—*7 270 944 /M/7a.

lloaHoe pacrarupapmee HanpsxeHue B pe3pGoBoM uacth no (2.25)
G,=288,6/+ Q175:116,63 =309 08 M/a,
a B cTepxHe -~ no (2,26)

£
G,= 270,44+ 0.175 (16,63 i’%‘%‘i’: 289,56 M/o

X)Hapaue'rpu //,,-‘||E nls,; KOPPEKTHUPOBATb HeT HeoOXORMUMOCTH, TAK KAK
NpeaBapATeNbHO TDHHATOE HANpAKEHHe IATHXKK O1nHuaeTCA OT O,
HeaHauuTenrHo (mevee uem Ha 10%),
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5.4.1.5. flan onpenenenna momenta ( MfJ- CKpyuupanimero CTepxeHb
Gonra, HeOOXOAMMO MPUHATH KOSPPHUMEHT YDeHHA B pe3ble f;,
llo ra6x.2.5 #, = 0,13, & yrox tpesma no (2.31)
p=az ty 013 =741

Jrox nogpéMa pe3sdu CocTAaBARET corxacHo fopamyae (2.30)

LRS54 0
o GZijm 94,

a N BHUKCAABTCA O qyopuy.uo (2.29):

N - Wdl /‘5:'4110‘*3' ayo/:‘?jgj'jj 75H#~.

KosppuumenT rtpesma HA Topue raixw »{ M0 Talbx.2. O NPHHAMASM
pasiuM 0,I2. Torna momenT Tpenua Ha Topue rafixk no gopuyxe (2.33)

COCTABMT

K
28867314 1’06#7 912 -
M = 5M4/ /.TPT—? =24948,95 1-mn.

MoMenT Ha xmoue no dopuyne (2.32):

M =23853,73 +29948,95= 48802,68 H mu.

5.4.1.6. Kacareabre HanpsameHua B pesvOosoit waciw T, u »

crepgie . Goara onpenensntca no gopumynram (2.27)-(2.28);

[lpupeneniue HanpasxeHns B pe3nGoBo¥ uacTH 6',,F x B crepgie Onc

Goara Buumcaserca no dopuyanam (2.34)-(2.30):

L T ST .

arenkirespl e wlale Sl

F M D Y #
G:’P: )/302 03‘243 9882 =353 34 M/lla, 6;sz39,§5 t3: 89 61 =38 5IMT,

5.4.1.7. AmnnurynHue sHaueHrs Hampaxenud 1 peabbusoft uactd O,
M B CTepxHe G, Sonta Haxonarcs no gopmyxam (2.36) u (2.40):;

4
L 29105 1030879, € Q17510318 19 5 s it
6;/’ T7d 10607 % =(QR((T/12; 6 N7

CpenHne SHAaUBHMH COO!Be'tCIBYDHMX HANpsXeHd G,'“ , G, BHUMCHH -
orea no fopuyaan (2.38) n (2.42):

= 288,67 +102(=298 88MNMu; O 70U 4 ¢e9 56 280 00M77,,

"“f
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D.4.1.8. [lnn onpeneneHus npenesoB BHHOCAMBOCTH HAPO3AHHON W
c1epatiesofl uacTu Goara no gopmyne (2.61) socnnabayeMcs neHHHMM
radn.<.9:

Gy, 55 Mila G = 7O0M/la

QN

0.4.1.9. Haxonua sanack CTaTHYECKON NMPOYHOCTM NO NPORSNY TeKY-
4eriK B pe3nfosol uacth /7., wu B cTepxHe /7.,  COoxra mo fop-
uynan (2.44)-(2.49) ; nmpenraputessHo no Ta6x.2.7 38088MCA OTHOMEHM-
eN (Zﬂﬁj;- [,20:

135+ 800 809

ST T TREE RCTI
Anr onpeneneruAa 3anaca CTATHUBCKOR MPOUHOCTH MO CPE3Y BUTKOB PeRh -
6w Goara no opmyne (2.52)) puauane Waxonuu noxnoe ycuawe ¢,

pa3surapmeecd B Goare no (2,54):

<
Q.- 309303'5;}“210' C97: 27503 H.

Torna ucxomxft aanac cocranur

3anacy cTaTHYECKOR MPOUYHOCTH MO PA3IPYWANTNM HAITPARKSHMAM HAXOMKM
no opumyxam (2.46)-(2.47):

(25900 ' 900

L
il

Mg, “533;_57?‘5"”; 16> 328,53 <9

danach BHHOCAMBOCTH BAR pe3bB60BOR WACTKH M CTEPRHA ONPARENAeM
no gopumynan (2.59)-(2.60), Tax xax £y (()“'W) U507

55 ;, 298,88 ( L .
Nop gatl {7 800 ) { Q5145800 6.97,

{25 800

Takuwu o6pasom, BHGpAHHBE 601w 068« NEUNBADT HEOBXOAMMHE RANACH
NPOYHOC IM N BNHOCIAUROCTH,
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5.4.2. 1 p v M e p . Paccunrars pacnpeneneHne Harpysxu no Gon
TeM COONMHeHKA, NMOKA3IAHHOTO HA pnc 6.1,a.

Hcxopnue HaHHHS: alt/a(-'l /aftéoé/a( [,9; oC/ :

o .
%5 0,05;4/46_.% o= 1,5 Gidsf/ég-,zf;(;'z 1«2

5.4.2.1. B coorsercTeus ¢ sapucumocTamm (3.17)-(3.1I9) cocrasan-
6M CHCTEeMy YPABHEHWHi IAA OnpeneAeHMA HCEROMNX HATDYSOR H& yuacTKax
avctop I M 3., Sanauy pemaeM B OTHOCHTOALHMX HAIDYIKAX:

A7-; N, S (¢ =1,2,...,6).
P £ £1=0; L =f; A -E’ -F/g NONYUNM CHCTEMY

3 —
M3 12 ypaBHeHuR ¢ “I2-0 HOM3 BeC THHMM : /V /V ceey IV,

(2 P g °
v V.

76
B maTpuuHoit JopMe oHa uMeeT BHI

HA/"'.-DJ - __(6'1)

rne /A - marpuina_kosddMumMenHTos BpH HEWU3IBeCTHMX A{! g r oo M y

(cu.rabn.6.1) ; D - BOKTOD CBOGOAHNX YAGHOB ypaBHeHMR CHCTeMM ;

NV -~ PexTop HeM3BecTHX.
D= [1509003100001j

NN, ... N, /-
5.4.2.2. Pemeﬁue cnerrem (6 1):
— ol
N=HD. (6.2)

5.4.2.3. PeaysbraTd pacuera, BemOnHeHHoTo Ha OBM "Hampu-K",
npupeneHs » tatn.6.2.

Tadauya 6.2
JBAUGHHA OTHOCHTEAbHHX Harpysom Ha CONTH: Aé . /V;‘:u /\g - /K‘ +

Je

5.4.2.4. Nlokaapsirne Ha puc.6.2 xprswe (ycnosHwe - suecTo c1ond-
YATHX QyHmMft) XAPAKTEPHIYDT OTHOCUTATRHEA HATDPY3KM Ha GOATH 1O
YUACTKAM B MPEJSNAX TOAMMHW KAX(oro KA auctos 1,< u 3. Ha pucyiike



Tagsxmua 6.1

. Aée B cucreme (6.I)

e

Matpana xosfpurnmeHTor IpH /‘4{ o

74

v,

33

N,

N,

v,

Ny | Mo | M

N

N,

I_ II
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Pue, .00 H npwmery pacueta Tpexcenolitora nareTa

£oF
h=F/2
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BMAHO, UTO B PACCMATDHBAOMOM nRaxeTe NPOMexyTOuHHWe OoaTH 3 M 4

(a B camom hogatausoM aucre I - u Gonr 2), no-cymecTsy, He paGoTa-
oT. B xpa#uux Sonrax I u 6 pasHuia B BeanumHax Harpysox Goaeé cy-
MOCTBOHHA B l-M JAMCTe, Hexenw BO R-M ¥ 3-M, T.e C ypeanueHHoOM
NONATAMBOCTH JKCTA BO3SPACTAET HOPABHOMEPHOCTbL paclpefesleHHsa Ha-
PpysKkM N0 G0JTaM HA €r'0 y4yacTKax.

5.4.3. I p u M e p . Paccunrarh KpenseHue « 3aPHOTO KpOHETORHA
x pame (puc.5.5) npu neficreuu Ha Hero B nuockoctu Y07 (roura £3 )
nog yriaom 47 X ocH Y PAPMOHHUYECKOR Ccniam é‘.fm MZ}U&T- 0,176 *;0411,
W = 90 'y, 4/ = 70°). Uucno yukaon HarpyxeH#s lipepHmaer 10°.
MaTepuan xponmreRHa - cranp 20X, paws W BMHTOB - cTaab 40} Mofya
NpoRoAbHOR ynpyrocru L, = Ear"E;r = [9,06 164 Mila ; npenesn rTexyuec
1 crand 40 G, = 392 Mila ; uucno puuron MIZ2 x40 - 8 ; mepoxosa-
T0CTb MAKGO BAHHNX nonapms)cq*eﬂ KpOHmMTORHA M paM Y ; Maccea
KpoHWIefiHA BMECTe C oCbb™’, uepea KoTopyn NepefasTcA Harpyska,l9xr;
miorHocTs MaTepuasios 7,8 ¢ 10V kr/M” ; kodfjunueHT TpeHUs HA CTHKS
xp 'wrefin - pama cocrapaner 0,26, 3araxka coenMHeHMH KOHTDPOAHpPYe-
M&y |

UcHOBHHE pasMeps coegyueﬁuﬂ: G = 340 mu; @, = 320 au ;
MM

d, = 90 md; 4 = 10 au; ‘,=190m;4=160 ;é_i-IZOm;
16q=.80m;£;=70m;_4=70m;4=30m; 2 = 70 s ;
Z =150 wu; ¢ = 80 au 5-260m;'4=20m.

i may / max

5.4.3.1. PacuerHas smomesb npeacTapueHa Ha puc.9.6. Bocesm» npy-
i (yCHOBHWX OQMHOUHHX COeNKHeHHH) ceAsanH ¢ KecTKoR auadparsoft
(M), pacnonoxensod Ha yposHe 0,2 L. 0T ONopHHX TOPLOB POXOBOK
suit108*X) ?

lipuBeneHne HArpysKM K I'AaBHHM L|EHTpanbHLM OCAM CTHKA Na8T [BO
"Wk (EYSLHMQ,)&:.JLH u)tg) M MOMEHT ﬂxsiﬁ “)2.; y MIMGHANIMEC A
CHHXPOHHO i Eﬂl-nbaaﬂo: EY = 1,294 - 1071, éz“‘ o'1041i, ﬂax -
- i’.i),440 ) IO t{ MM .

ila NepBOM BTAlNE pACUeT BHITONHAETCA 1T0AbKO IAd HAI'DYXeHMA

xpotwrefHa pacrarMpapnei Harpyskol ¥ uaruSagiiiM MOMEHTOM.

icp (ua pHCyHKe He nggaaaua) NPHHATA B HopMe LMIMHADA HHAMEeT-
MDS .

pos 0 wM u gauHod 1

‘I)Ucoﬁenﬂncqg 5xeuaqn3aunu COBAMHEHHA NPH CclBHranmell Harpyake
M. B N.9.J.39,



5:4.3.2. OnpenersHNne NoAARTAMBOCTHHA.

Haauauufengroe BAMAHKE KONTAKTHOR NOQATAMBOCTM CTHKA, 06pado-
TAHHOr'0 No '{/ , HE@ yuMTHBAGM.
l'lo,n.auuabc'? CTOPXKHA BUHTA

a

3 { g~ /0:1/ (....f_ P 4 = -
4_.2254 /26*{fr_—_0-3j!‘? L ;"“‘”‘“Qf/'.' ) 1086 70 HN/H.
logaTakBOCTE FOAOBRM BHHTAE
£, = 952 — L - 00109 10 /A

6 K, L, 7196 10
llogaTAMBOCTE COOAMHEHMA BMHT-DAMA
0y 09 . ?
= - s ﬂ-0,0j32,'/0 HHI/H
o™ JE, T 1210670

llopatauwBocTy uacTH xoHumuecuol mryaxu (0,2 é; ), OTHOCARGACH
X cucTeny Soara,

p 23 / (1943 (2(-13

5
Y B IEPY LS AT YVa 0005610 nm/f,
b6 19690 3047305 2 (19 13)(et+1% /

rae ,2 =S+Q¢Z£3@‘f’: 19+0220:0532{rmn

3necs [ - auamerp xoHwueckof aTyaxu (annpoxckmupynamedl ycxomHoe
OIMHOUHO® COGAMHOHM®) NO MECTY NPHACKSHHA BHOWHWX CHIOBWX (AKTO-
pos; S - pasmep mog xamu; ¥ - yroa HaxioHa o6pasyomeR KoHHWueC-
XOR BTYAXM.

CymdapHas nojaTAMBoCTL fleTaneR cucTemd Goarta

ja « {0 (Q {086 +0.0109+ 00382 +0,0056)= 8163310 rrm /.
[logaTausocTs geransfi cucressd xopnyca

23 0, R1+13)(29-1Y_ , S
L e Xd T4 L= QOL2G L0 rm it
J{a 196 109304 1305 7 (21~ 13)(29 +13) "

rne D=8 +6,L9¥= (9420 0,522 rs

3necs ) - nuameTp GOALMEro OCHOBAHHA XOHMYECKOH DTYAKH .
KoappuiumeHT OCHOBPHOM HAIrDY3KM BHHTA

-5
Y~ 401019 ___ . ) 0680.

(016334 00720)-10°%
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HORATAKBOCTD YCAXOBHONO OAMHOUYHOr'C COGAWMHEHHA

Jd /6 74 ~40 -5
/: -{— f.- 3'2 :Q_Q 9 10 =0 012 10 HH/J[{-

: (0 {633 +00120)-107

5.4.3.3. Onpegennes nonoxelxe ueHTpa HHepwn (Touka 0 ) xpon-

'
aTefiHa X 6ro MoMeHT WHepuwm orHocuteawHo ocm A . losywm: X, . =0 ;
Y 42,9 wa; Z .= 8,7 mi; [ = 0,463 10° xr - s

5.4.3.4. lUaxonum xosPPULMEHTH KOHTAXTHOR NONATAMBOCTH Ha CTHKAY
n » peasBe no gopmyas (5.I4) ¢ mcnosbsoparvew paHHWX Tatx.2.4.
illepoxoBATOCTE HAKATAHHON peabdu [ 18] M CTHROB NpHMeM ONUHAKOBOR:
{2604, 2000
ce Xud "P /3,
Buuncanen naomans XOHTAXTHPYOMMX MOBOPXHOCTER M MOMEHT NHep-
e cruxa J, ( llpu onpanexermmn ff}; . Jx BANAHNEM OTBEpPCTHR Npeke
Operaseu ):

2
A':- Q, 6;,3' 340.490= 64610 ma

3necr H - suwaeora rafxm; F - mar peavéu.
llpKHKMAGM HADAREHHA NpPENBADHTEALHOR BSATAXKM 6;,9 = 0,50,
Jeuane aa'rsmm COCTABHT

£ =6, % 5 392 ’2"‘”" 157291,

HampAxenna HA CTHKAX M B peshle onpeneAMM B nepsoM NpuGAM
KOHHM OT YCHANA NMpeAPApDHTEALHOR 3ATAKNM, TAK Kaxk pacnpeneneqHxe
BHemHeR HAI'Dy3XxH MeXny SAOMeHTAMH COoefHHeHMA MOKA HeM3IBeCTHO.

nk 8 /5729_.

e --5:: QZ..—;___Q_ 92,360 Mila;

Hyg
2 P-- ,.{é?i:
6 Hzf-- 731 ) 779 88 M/,
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Buuncavm uos¢¢uuueﬂTu KOHTAKTHOR NOQATAMBOCTM

076619
£ .- Vel _054/39 10" /M1 ;

4 0 766 10 ~ 00097 170 Hu/N//(J,

8" V392 36

£ ,- 026610 ~00699 10 mm/iM 10,
Vi19 88
5.4.3.5. lio gopmynam (L. I1)-(5.12) swumcarem xosphpuument™d pa:-

CEAHHA BHOPTMM, NPHHUMAA ‘f;’_ﬂ- 0,10, Vé/-,;" 0,80

g el Sy, _.

2 210012010 “s46-10" " a1633% 1071293/ g3t 10 1310
= 13079 10 /{/HH;

45 05949 /Q 1200 (4w +4u5a J a0 10°
91' 0012010 %2231 0% ' Q1633 /0 40 4703 /T

0 85 &&MP& /0 T L38871 422 10 // M A

Q163340 1312

015/ 0598910 -1 aafyg/o L 085 800699 {0

5.4.3.6. llo popuynam (5.21)-(0.22) ompenesnem AMIAKTYON AuUHBH-
HNX M YPROBHX XONGCAHMA.

910 00/{.2 /0

R e ALk /0 HH
g . 219 a 011240 ;7' 15079 10% qoe’

174 8
35 wa 0002 107

aIn | ? .
( 50 Q9463100 0//2 /g zmzf $2 /a' aaﬁe /g
?0 + 4. (50 LT Ll o
/// “20° + 4 150° i/fﬂ/a*{r/ju/

= 0,088 (0 0e?
5.4.3.7. liaxonuw ycuame » nauGoaes HarpymeHHoM BMHT® NO GopMy-
xe (3.7):

_ J0(70+g 088 M8 150 - 50054
max 0 1633 /0
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KoppexTupoBaTh SMnIuTyaN AMHefHWX K YTAOBHX XoXxebaHHA HeT Heo6Xo-
DHMOCTH, TAK K&K j10CAe NpUIOKeHHA BHemHeR HArDY3KH KOSPPHUMOHTH

fw Y / YL f M3MEHADTCA HesHauuTenbHo (mo 3%).

5.4.3.8. ﬂpoaepﬂeu Janac 1o HEpACKDHTMD CTUKa Mo Jopuyxe (5.20):

0012010 - 45729 Y4
= G =227 >(%,]
3" (0%70 +0088 150) ’
5.4.3.9. Onpenennem sanacH CTaTHUECKOA MPOUHOCTH M BUMHOCEMBOCTH

no asBucHMocTaM (0.15)-(5.17) u (5.19).
AManTyna M cpenHee HANPAKEHHO LMKAA

2509 5
— MRSV ) ..-r- = /1 "
6‘; 374, IGHT 3177MMTe, G:n 196 +3{7=(89 (7MM/7G
Sanac CT&Tqucxgﬂ npquOCTH

352

O fogareqir B9

dna HakartaHHOR pe3abOu NpH G.;; = J92 Mila [I_/ -68 6 Mla.
3anac no BHHOCAMBOCTHM
1%,:68,6/377=2146>{1,]
65.4.3.10. ﬂpoaepouﬂuﬂ pacueT Ha oGecrneuyeHne OTCYTCTBHA CRBHIa
0T HAIDY3KH /:;y fenwly

Onpenensem napametpu B u 3 (cm.n.5.2.1):
P=13/75 = 017 ﬁ,, 13/1602q08.
Hoabbmneﬂfr ,5) 07 (puc.5.2).

(lnomans nonepeunom CeNEHHA OCHOBAHWA KpOHWTeRHA

A=E8~20 1903800 nnt
M, TAKHM gﬁpa:aou nonatTauBocTh Mo Qopmyne (5.32)

A= ——298399 0488 (0 wn/l

o fopumyne (5.34) puuscAfAeM AMIAMTYRY JCTAHOBHPMMX-
Cqd XACATONbIX XonelaxHull ¢

1,294 /0 -, 0788 /0

— By e W e

76,5/5*/0‘:{4'#.

R —— _llql_ gl '--'-"-""'_-r.

V// 500043810719+ -, &%, =

W pupaxerna (5.26) onpe,n,enﬂeu YCAORHO® KACATANILHOS
HANDAROHHE B CTIAAHHOM CTHK®

fo e 6B 00 Mila

“ 340490 Q0488 10
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daxnnum yenane saTAxEM, HeoBXOQMMOA BAR ofecue (e
HuA opdanbioft padoTocnoCoGHOCTH COBAMHAOHKA (IPYW NOACTRARK CRRUTAN
mefl Harpyaxw, no gopmyns (9.24)
0200340190 2,5
£ g gy TiA559 H
Taxum oOpasnom, npansapuTeanHo HaaHadeiras aataxxka (n.6.3 4)
YROBAGTROPABT TpeAyeMoMy YCAORAD.
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O6oaxaueHnna, npudeHnemue B P

lluMMeHOBAHME NapaMeTpOB

JdaTuHce ki aﬂQaBuT

Marpuia kod@uiMeHTOB B CHCTEeMe ypaBHeHMR OTHOCH-
TENLHO HArpy3oK Ha 0OLTH JMCYOBOTO NAKETA

Haomaay rorepeyHoro ceueﬂu? oaTa B pﬁahGOBO?‘CTEP
XHEBOH uacTaX W cymMapHas \p pe3b0oBOR yacTH), <

UnopHas NAOALL T'OJOBKM BHHTA, e

llornaa nuaomaab CTHKAE, Huz
[lnowab MONepeuHoro ceueHuH dfmro yuacTKa GOJTH , MM

PacueTHAs HOMMHAJNLHAA MIUMALbL KOHTAKTA NOBEPXHOC-
relt, .
CyMMBpHAA TUIOMANb KOHTAKTA 110 BATKAM pPeablu, mtz

ILiomasin nonepeulHx ceusHUR crpensneMux yHQCTKOB
MM

ierane, nepnenuukyaspHo ocaMm X v Y ,
LAaMeTpN KOHUUYECKOH BTYJNKM iMeHbwero, 6oJbmero oc-
HOBAHUA M, CEUEHHA (10 MECTy NPHAOKEHHA CHIOBHX (ak-
TOPOB, MM&

[lapamerpu rpexciaofiHoro nakera

AMnanryna KoseGaHu#, MM

Avrutiryna anmHeftHnX xoxeCaHMR 1o ocu.xr. MM

MakxcuMmanrHoe nuHefHoe 01 KJoHEeHWe CKHCTeMH 0T NOJAO-
XKeHMA PABHOBECHUH I10 OCH X , MM
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yacTaX GoJsrta, Mia

lipenencHan aMninTyna MajouMxAoBOoft veTanocTn, Mia
Cpemine XOHTAKTHNE HANDAXEHHA: NON FOAOBKOR BMHTA,
Ha Cluke cxpennnesXx gatanefl, Ha KOHTAXTUDYDHEMX
BUTRAX pe3bLCH Ha JauHe CBHHUUBAHMA, Miia

PacueTHoe HanpsxeHne 34TAKKM B pe3b6oBoft uacCTH
Gonra, Miia

opMafLHHEe HANDAXEHKS HA CTWKE OT DPeNBAPHTEALHON
aaTAXKN Ooatop, Mia

Cpenree xoHiaxrHoe nasierne, Mia

[lpenencHan amnantyna o1Hyaesoro (nyav-upyomer:)
ixna, Mia

To me nns wamouuxaowoil yctaxoctw, Mia

lionHne HopManbHMe Haﬂﬁflﬂﬁﬂﬂ B pe3b6oBORt M C1epa-
HepoR uaciax Ooata, 18

P




89

AN el il Py e o g e e e i ooy e iy et o sl i i by ey g i, i Y e il o

Hanwerioparive napame1pos

-

| 06oarinuenue

ik el k. dl - Y

ipesen 1exyuecTd mateprana Goxia, Nlia

w

G, , | Munauuciackalt tpeten . oxydectn wmaiephana Gosra,Mla
a1 I HORyckaemoa HalipaXerie pac IAMEHMA U CEATHA HAa
(6J, {Ocu] CTHKEO, [ 4
G, o) G 3 | llpenenu BHAG(AMNGCTH TFARIKOI'OG M HAPE3RHHArc 00-

ﬂﬂml& M MATeprana OudTa NPK CHMMETPUMYHNOM UMKIE,
a

Lgy , U4y | lipenean uporsior r Ma)epuana 60ATA M rafxM Ha
cpes, Mia

Z, %EI% CYMMADHOD0 KACATQADHOrO HAIMDAKOHNR OT CH-
11 Ak

{4 | BBXTUD MARKCUMBALIIOLO XACA1@NbHOI'O HAIDPAKOMEA 01
xpyr1smero amoMenrta, Mla

Tmae | YoROBHO® MBKCUMBABHO® KACR&ISALHO® HAITpAxeHMe, Mla
[T] | Bonyckaeuoe nanpnaxerne cpesa Goxta, Mila
¥ | Yroa naxaona oGpasyomeft xoHuueckofl BTYAXM, paR

%x,| Mauntyna yraoex koaeGaHufl orTHocureapHo ock X ,pa
/
¢

‘Pxn MaxCuMMAALI{08 YTIOBO® O01KAOHSHM® CMCTeMM OT NoXu-
XeHUA PABHOBOCKA OTHOCHI&AbHO ocu X ,poR

‘f,g,, Adianiyna yraopex koxeGaHu@ OTHOCMTOABLHO ock Y, pan

V;Yn MAKCHMAABHO® YPAOBOS® OTKAOHEHM® CHCTOMM OT NOAO-

XeHHA DAPHOBOCHA OTHGCHTOABHO OCH ., pal
L | KosdipuumenT ocHopHOR Harpysxu Goarta
@ | Yroa nogbesa peanlu, pag
%

OrHoHTeAbHEA KosbbnumenT gacceﬂuun SHODI'MM HA
CTHKE® NDH KACATEABHHX KOJOOAHMAX

Y. | Utnocnientiie xO3PQMIME T PACCOAHUA SHOPIHK MOX
AY BUTKAMN pPA3bOM HA CTHNXE

ol OHOPTHA DA COAHMA NP AUHORHMX W YTAOHMX KOXeSa-
HMAX H& C'rMXAX,
I

) Kpyromsas vacrora muHyxfgehHMXx xozebaHuft, ¢~

“’x.“)yﬂ‘-‘)z Cymmapide HauAXLHME YTAOMS CROPOCTM YARPHWEA W
COBRKHEHNRA OTHOCMT®AbHO oceit X , Y .? , C



10,

IT.

I2.

13.

14

I,

16,

7.

I8

90
Aureparypa

- Buprep R.A. Hocuneswu . b. PeapBosue coegunexus.-M. :MamwHocTpoe-

Hne, 1973, -256 c.

. Kaguxun H.Jl. Pacuer rpymnosux pespGomix coeigmueHnft.-Caparos:llpu-

BOIXCRO® KHMEM.NWsN-B0,1372..-367 ¢.

. buprep N.A. lopp b.®. ,Hocknemwu I''b. Pacuer Ha npounocTs peTauch

sauH /Cipasournk . M. :lamuocTpoerne , 1979.-702 c.
Hocnneswy I'.B. ,Crporances I'.B ,Wapaoscxuit' D.B. 3araxxa u cronope-

‘H¥e pesbCopwx coenuHeHuft.-M. :MammHocTpoenme,1980.-223 c.

buprep U.A. Pacuer peasGomux coegwnennuft.-M. :0doponrua, 1999, -28c.

. Kxauxun H.J. AxTouos WU.C, ,Penuu B.U. Hccrenopaine xoHTaxTHMX ne-

popMaiifl Ha CTHKE OfMHOUHOTO peanbosoro coeguenus # Tpyos  Yaw-
AHOBCKOTO MONMTeXH.Wu-Ta,;T.¥1.Hun.4,1970.-C.79-89,

. Jlepuva 3 .M. ,Pemeroms [.H. KontTaxtHas mecrrocTs Mammy.-M. :Mamwno-

cTpoeHne,197].-204 c.

. Knguxun H. I, Pacnpenenexve Harpysxu no G6oxtam TPEXCAOHHOrO NAXe-

ra.-Ham.By3aon.MamsHocTpoenne, 1982, #8,~C.3-6.
Cramez C. g Laad D:'sz:‘é’att'an e /nylft/-’fe -Boltl Tenscon jac.'nl‘j -

Jouznol O/f the Stauclveel Deieviscon Proc. 0/ the ASCE, 1968
v. 99, NS, pp. 100(-1117.
Sollmann H. Ecn Beclzop vz Eloslizilal dee Bolzen-Laschen-

Veebindung. - Wissenschoftleche LeclscAecft aee Teckhnesch

Univeesclal Deesden, V.14, Hefl 6.~ Dresdlen: 1965, S 1447 -
1424

Pacceannue snepryu mprn xoxeSammax ynpyrix cwcres/llon pen.I'.C.lluca-
penxo.-Kuen: Hayxopa nyuxa,l968. -454 c.

ilanosro fl.I'. BHyrpeHee TpeHue npm xoxeGaHMAX ynpyrux cmcrem.-M. :
Onamarraa, 1960.-240 c.

{lanopro H.I'. OcHomw npmmaanHoft Teopum xoxelSaimit M ynapa.-dl. :Mamm-
HocTpoeHue , 1976.-320 c.

Pewmerop A.I1. llanouxwna H.B. Mccaegosanne nemmpuponanms xoneGaxnui
3 pe3brboBoM coenmHeHnu’Hap.pyaos.MamwHocTpoenne, 1972 .8 1.-C.19-23.
llypanos B.D. K Jlesuna 3.M. Pemeror [.H.lLAesmnduposanue nponoabHwx xo-
ReGaKnR B nepenavax BHHT-Taflxa ¥ ONOPAX BMHTA.-CTARHKH M MHCTDY-
MenT, 1973, B 4.-C . 4-7.

Anroros U.C. Onpenezenne ycunufi » BrHTAX npm ynape.-BecTHux wmamu-
HocTpoeHnq, 1982, B 7.-C 27-29.

Ponpacumt.B, Ynap.Teopms » fuawmuecxne cmoficTpa coynapsesx Tex. -
M. :Crpoftuanar, 1960.-448 c.

fixymes A. 1. Mycraes P X. Mammnros P.P.llopwmenne npounocrw m Hanex
HOCTH peaibomix coeauierinp, -M . :MamuvocTpoenne, [979...2]6 ¢.



Gl

MHOUPMATMOL L s JAHHUE

PASPAL At JABAROBCKAM NOJMTOXHAYQCKAM ANCTHTYTOM;
YPAMCKUM SBUSIMOHHLEM MHCTUTYTOM MMEHRA C,0pliXoHAKA (36

Bib ki T'ocyuapecrneihum Homateron CUCP 1'o craniiapras

WOTOJLIE Bl Kot o H HOJL KJIANKRH; J-p T.HE, P MapawT LB
\ PYKOBOUMUTHIA PASPAUOTKER) ; K.T 1.k, C.ANTOHOB; K.T.H.C,T.HuH
fan] K,T.H. W.A.HydiMMHOB

Jrapkiend Ilpuxaaon  BilibllAll » 356 or U4,11.67 I,
Brene 1 Bnepmsue.



92

COZODPERSHMS

1. Kputepnit patoToCHOCOCHOCTH i NPYYMHH OTRABOB
PESIBCOBUX COBNMHANME ,,cecvevcvcescvssocsnccscsscnsee 3

2, PacyeT cO8AMHeRHMH NOA HeicTBASM pacTArabBame i
B AIrN0aNEH HAPPYIOK sceesecruccscnsavsrascvconcanve

5
2ele OCWAE OONOKEHMA o.vveencscosscnconssonns U
2.2. llpaMepHas fOCA8OBATENBHOCTE pacysra .. ©
2e 3. HKPYLAOGUIAHIIBBHE COCRUHEHUR covecveocons 8
e, Pp}ﬂnonma CO9 nAHB HIA TANS NJAATA -~ DCHO-
BAHHB «« o o v v v v s or vac ot acsas, e R?
3, Pacuer coeuHenll, HAUDYXeHHHX B [JIOCKOCTA
OTHKB geoeoasasocroasessaconscnsensnssssnssnssscoosas D%
Sele UOWNE OOJMOKEHHNA s osesevevesssrsvserccacsas 3L
3.2, llpumepHas NOCAe0BATOABHOCTb pPACHSTE ., 43
3.3. CoefuHenna OOATAMEA, NOCTABJASHHLMU B OT-
POPCTAA C 3830POM sscvcscssarcacccsense 83
3.4. CoeIHHEHAA COJTSHH, NOCTABRACHHHMH B OT-
BEPCTHA 083 3130P3 svesscscecssssssscccss OO
3.5. Pacnpenesienne nonepsaHo HaArpy3Kd 0o
CONTAM NPOAOALHOI'D PANA cecvcvovcccocces 40

4! Uou-lﬂﬂ CJI_Y"laH H&PpyKEHM R RN RN I NI N NN NN N N 45
De [IDHAOKBHMNA ovcoconsonssssescesarsrsssscarvssnsncse 30

5.l. 3aMB8YAHMA [0 BHOODYy PACYSTHOR CX8MH .... 45

5.4. UnpeilesiaHie [0IATANBOCTEH CO8AAHASMEX
JIEMOHTOR M COJITOB 4.vesececosonccsceasss 49

5.3. AMHAMAYBCKOS HA'pykehue pe3bOoBHX COe -

HGHHH "I LN NI I I N N IR A BN NN BN N A BN N BN N 54

Oede UDMGPH PACYHOTE seeeeosvsscoccncscvnncone 06
OGOSHAYEHHA, NPUMEHACMBE B P....veveevnnsnnnnress 82

l"Temelilliililliii-.l-llll'ilili..'lllllllllll %

MHPOPMALIMOHHIEG MAHMHO. . it veaccvamsncsnsccnsannns Sl



PEOYETH A HCHNTAHKA KA BDOYHOCTh, UGWRE TR shi
K DACHRATAM RS {IPOHHOCTE DaIbCOSHX ngapdnr

Fauomah sy
F 50-54-90-88
Paakenp 07608y AL,
Ma, PAREKTOp breseers 1,8,

BHAWHMAW DocoTadiapry

Shaompiien ¢ gy Lol PR b S Sl e sty p Wewitlkr g P el M L. v e b - - L - ey - hma - -

Foranpuar BHHUEW I} 123007, Meokna, A4 7, ya.llsRoeana, 4

Tupax 200 8r3., COmAM 4 yd.-uzn, llana [ p.
Janan B 3A88 8A | 15, X1 .88,



