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Hacroampe PeROMBHIAIMA He OOXOXEMO HCIOOIbL3OUBATH
OpE pacdeTe INOAT'CBSYHOCTH H KOHCTPYRTHABHOR NPOYHO-
CTA MASUACTPAJIBHHX TPYOONDOBONQB 001 ASHCTBHEM SKC—
IIyaTalMORAOIrO HAUDYXCeHHA, B HRX NOay9uzna AaipHe k-
[Iee p&3BATHE TeOpdA NpeleAbHHX OpPAI8CCOB HErpy®s -
HHS MATECTPANBHHEX TPYCONDCOBOAOB, CQODPMYyJHpOBAREAA
B "OCHOBHHX [OJOXSHHAX pACYeTA MATACTPAABHHX TRyO00—

IPOBONOB H& NDOYHOCTH N0 TEOPMA NPENEJBHHX HPOIBC-
coB npocroro Harpyxerra" {I].

[IpHBeleHa MBTOINHKA OOpelieI6HHA TOMIMAEN CTeHOK
SJSMEHT(CB TDPVOONDOBOLOB IO S&NS&HHOMY DPEXHAMY SRCILAY-
aTalji OHHOrO HArpyxXsHWA A NOJHOTC BPBMEHH BSKcOaya -
TAlAH, 8 TaKXE H3JO0XBH METOL OLIeHKA KOHCTPYyRTHBHOU
[IDOYHOCTH MATIMCTPAIBHHX TDYCONDOBOLOB.

PexoMeHjanqdE  paspaGoraHR xadoparopuel
MEeTOZOB pacyera TPYOONPOBOROB M COGAHHMTORE~
HHX neraxeid (BHVACT) nod pDYRQBOLCTBOM K&HK.TEXH.
Bayr M.A.KpacyimHa & npelHasHaQueHH INA BAYYHO-HC~

cle0BATEABCKAX A NPOSKTHHX OpraHmsaifi N0 CTPOR -
7€ JJECTBY o

PeKOMEEAAOMR COCTABIGHN KaHj.)N3.—-MAT,HAYEK
b.l, 3aBORUYMHCKNEM.

3aMeyaHMA M NpeAlOXBHMA HANPABIATH MO axpecy:
MockBa, 105058, OxpyxHoR mpoesx, I9, BHhulT.

@Bceconamﬁ HﬂytiHO—HCCJlej:lOBa’reJlBCRHﬁ HHCTATVT 00 CTDOMTEIb-
CTBY MA&racTpalnbHHX Tpydonposonce, BHWICT, I982



PeROMGHIAIMR N0 paCYe Ty MAarHAC-— P 4I7-81

TpanbHHX PpyOONDpGB ONCGB HA
OPOYHOCTE [0 TEOpdM NpeledhEHX
NpOieCCOB HAT PYyXEHHAA

BHAKT

Pas pad0TaHH
BllepBHE

I. Cb.WE OOICEKEHHA

J.I. Hacroamue PeXOoMeHISIPH pa3padorasdH B DPSSBHATHE pas-
neyos CHmll "MarmcrpanpHHE TpyOONpOBOIH . HOpMH NDOSKTHPOBAHHEA"
10 pacyeTy TPyoONpPOBONOB HA NPOYHOCTE M MOIYT CGHTH HACNOABBO -
BgHH [OpHA pacdere NOJr0BEYHOCTHE A KOHCTPYKRTHBHOK NDOYHOCTH SJAEL-
MEHTOB MSPHCTPANBHHX TPYOONPOBOINOB NOI JeficTBHEM TeMiapaTyD-
HOT'O M MeXaHHYeCKOI'O HAIDYXeRMH.

BasaraemMan MeTONEKA 083U pyaTcA HA Teop:AM NpeleJBHHX Npo—
[IBCCOB HArpyXeHEA. LA ONpelieleHHOTO BHIA I POCTOr0 HAaIrPyRSHHSA
NOJYyYI8HO KOHEYHOE COOTHOMEHHE, ABJIADIESCA TOYHHM DelloHEEM To-
OpaHX.

BHBOIOH TEOpEM O OPOYHOCTH [OpE ONHOOCHOM ACHMMS TDRYIHOM
[JHRJAAYEeCKOM HATDPYXEHHHR, IBYXYQCTOTHOM HarpyXeHMM K ROMCHEERDO—
BAHHOM [HKJARYOCKOM HATDYXEHUH HSTHOOM H KDydeHHEHEeM I0ATBEDXIB-—
Hi pesyasraramu skcnepamentos [2],[3]. Tark rak B snemerrax
TPyOONPOBONOB DPEANRA3YSTCA OAOCKO8 HANPAXEHHOE COCTOAHEE, T&—
Koe NONTBEeDXNBHAS ABJAA6TCA NOCTAT O9HEM.

Ha ocHOBe paspaCoTanHHOf TeopME copMyauDOBE&HS METOIAKA
onpeleJeHAd OCHOBHHX DASMEDOE SJAEMBHTOB TpyOONpOBOLOB [0 38—
HAHHOMY pPEeXEMy HX SKCHAYVATALMOHHOIrO HArpyXeHUEA H 3HAYeHHD EX
IOATOBEYHOCTH. bol8e TOUHHIl MEXSHEYECKH} CMHCK, [NpAtaHHHH}
RO9G4HIIAe HTAM 3a0aca NPOYHOCTH, NO03IBOJAHET NDOBECTH IajibHeAmyD
Indde pe HIMAIMD NDOYHOC THHX XADAKTEDHCTHR BSJAEMEHTOB TpVOONpO—
BOIA B 88BACHMOCTH OT AX RATEIODHE B XapAKTEDHCTRK TpYOSHHX
crazeit.

lede HOSQGHIOMEHT 06300ACHOCTH K,;  yYATHBEET yMeHBIE -
HEe HODMATHBHOTO CONDOTHUBIEHHA CTAIA, T.8. BPEMEHHOI'C COODO-
THBJSHAS CT&JIH IUIA 00paslicB U3 JHCTQ COOTBETCTBYRIRH TOXTMHH
¢ oBecnegadHocTs® 0,577, 00ycaOBIeHHO€ Te XHOJOI'HYEeCREMA R
KOHCTDYKTHB HHMEA OCOGEHHOCTAMR TPy SO00DOBOLOB .

CDOK BBEIeHHA
I xexadpsa 1982 r.

BHeceHn nadopatopae#t me-
TOJ0B DACYSTA MATHCTpaNb—
HHX TpyOONpOBOAOB K CO€-—
JAHATe ABHHX nerTanes 2HILTa




foBepUTEXRBEHY ypPOBEHb KOBQGMIMERTA K, DALUOHEABHO IipH-
HATH paBHaM 0,988 mas yuacree L m I¥Y kareropmit, C,598% - I m
0 raTeropmt 1 0,99999 - Rareropmm 3. CraTHCTHYSCRas OOpaCOTKa
SKCHe MMeHTANbENX JAHHWX LOKAQ3LBAET, YTO SHAYEH4E KOBWGHIIMEH-
T8 HI JEeRAT B HHTepBane I-I,2.

KOosQ@MIAeHT yCcIXoBME paCsOTH K  SaBACHT OT XapakTepa Me-—
XaHAYECKOrO A TEeMOeDaTypPHOI'0 Har'DyEeHRA SJEeMeHTOB X arpecCun-
HOCTH BHEIHEX Cpellh. Ero 8HQUEeHHAE MOXeT GHTEH ONpeLesieHo 0o
TeOpRM NpeleiiLHHX OpOIECCOB HATrPYXEeHHAR U COERTPYy NpelelbHHX
PEXAMOB HAIDYXeHRMA OTHCJBHHX YYaCTKOB TPYyJONpOBONOB. LOBEDH —
Te IBHRZ yPOBEHB KOSWIAIMEHTa K  DAIMOHAABHO IIPAHATH TAKHAM
B2, KK H yDOBEHp ROS(QRUAEHTA K, ,

ROBQUGHMIMERT L  paBeH OTHOMEHHMD IJIABHNX HanpAXeHAX K
XaparTe M3yeT BHI HaNPAXEHHOI'O COCTOAHAS 3JI6MOHTA TPyOOOpPOBO—
Ia. Br0 Bea¥4uHS BSBACHT OT I'eOMETDHE SJEMBHTS K MeCTa 8T0
DACHCAOXEHAA B TPYyOOOPOBCHS.

IpUOIMXEHHO A0BeMTENbHd{ ypOBEHL 3TOI'O XO03GGHMIAEHTS Ta-
KOH ®e, KaRk M KOSGGEIIAeHTa K, .

Koagusie HY By paBeH OTHOIEHAK 3HAYEHHN BpPEMEHHHX CO—
LPOTABJEHAN CTAJNM OM ONHOOCHOM HATDYEESHAX M CUBHIE, COOTBET-
CTBYRIMX BulieyKa3aHHHM I0BEMTEiBbHHM YDPOBHSfM.

{O9/GMIEHT f3, paBeH OTHOMEHAD 3HAYEHH) BDPEMEHHHX CO-
IPOTRBJICHKY CTAaJiM 10 OLHOOCHOW M JIBYXOCHOM HAPDYRSHEAX, CO -
OYBETCTBYDIMX STHAM J0B6[MTEJBHHM Y DOB HiM.

AraK, 9TH KOSGLMIMEHTH NOIyT OHTEH ONDEJENEHH 10 BKCHEDH~
MCHTA/IBbHHN JAHENM C 33ZaHHOA 00ECNEYEHHOCTH. JTKX 3HAYCHHR 70—
CTaTOYHO, YTOOK HAUTA TOIIMHY CTEHOK OCHOBHHX BSJEMEHTOB TDYy(O-
IpOBOAE, OCECHEeYUBAXIYW 3a1aHHYD AOATOBEYHOCTEL KOHCTDYKIAK, H
[IPOBECTH OLEHRY KOHCTDYKTHBHOR [ODOYHOCTH TOHYJONDABCAS. lIpCBE—~
ZCHHRH AQHAJN3, OCHOB&HHLY Ha A3BECTHHX SRCIOEeMAMEHTAIBHRX JaH-
HHX, [0Ka3uBaeT, 4TO MMERNTCA ONpelesieHHne DEe36DBH BKOHOMAM Me-
TaiJa TPyS ¥ COeLRHMTENRHHX leTajeil (IpA ycioBaM obecneusHus
CYLECTBYRIETO YPOBHA HAiEXHOCTA M HOATOBEYHOCTH TpPySONDOBOLOSE) .

PacueTH Takxe 00KasuBawT [I], YTc TOAIMEA CTEHOK TpYG
MArACTDAABHHX TDYOONDOBONOB [pAKTAYECKH HE 34BHACHT OT TeMie—
DATYyDH 38MuKaHUs YYACTKOB DM KX CTPOATEALCTHBE.

[.5. Hacrosaumpue PeROMEHIGIMM COHENRQT MOTOHL OUEHKA KOHC—
TOYKTHBHOL [IDOYHOCTH MAIMCTDAGBHaX TPYJONDOBCACE 104 IBUCTBI-



8M TOXHOJOTHUYSCKOTr0O H BKCIIAYSTAUMOHEOI'O HArpyXeHHA. JTOT Me-
poll 083UPyeTCA HA TeOpdAH NpeNsABbHHX ODONECCOB HATDYXGHHA H
ACCAEN0BAHMAX CNERTpa HANpAXeHH! B Hau0olee HAODAXSHHHX 80—
HAX SJEMEHTOE.

[IpoBepogHH}t pacyeT HE HODOYHOCTEH BHODSHHEOR KOHCTDYKIME DO
BHIE YK838HHOMY MeTOLy [OJ®eH o0ecleulTh 34NaHHHf#i ypoBeHp HpO-—
eKTHO} HAIEXHOCTE TpyoOQnpoBOIA.

I.4. PaccMaTpuBaeTCA ILIOCKOS HANDAXEHHOE COCTOAHHS 9J6-—
MEHTA, KOMIOH8HTH KOTODOI'0 NpPONOMN OHAJBHO H3MEHANTCA B IPO-
118CCEe BKCIIAyaT&lMM, T.6.

=6, ft) = b, =6d-fb), (1)

rie A = 62

¥

b, = 6 ~ MAKCHEMAABbHHE 3HAQUEHMS PJABHHX HaNDAXeHHH.
Maacnmammie 3HAYEeHAA IJABHHX HANDAXEHAR ONpsleld0TCH MO
QOMyLaM

- i [z 7\ 2
51 5 (1 62)+ 5 \/( 1_62._ +_46+z : (2)
1 /LA { \Jif 2 sr2
62 3 6 62 -E- (61 62 “'4612‘ 5
rae 61 , 62 — MAKCHMSJBHHE SHAYEHHA KOJBIGBHX ¥ OC8BHX HOP-
MAJBHHX HAOPAXeHAK COOTBETCTBEHHO;
0,, - MakchMaibHHe 3HAYEHHA KACATEIBHNX HAIDAXEHH.

IpocToe HarpyxexHme (I) ORMCHBAETCA ONHOR LyHRIMEil orpa-
HAYEHHO! BapHalyn f(t) .

AvoauTyns P, P, # 98CTOTH u)K , ONpeIENANMHE YHKIHD
_f( {) , HaxogaT ¢ ncmom CTATHCTAYECKOTO M IapMOHHYBCKOIO
AHEJM30B 3HAQYEHM# BHYTDEHHEIO IaBJEeHAA B TE€YEHHE OIHOTO IOIA

SKCILIyaTailtA, [PEeLc TaBLEHHOrO B TAKOM BHIE

P(L) K _
f() = il %19“ sinw t (3)
K
Ha Pﬂ+§;1pK=i'

N



Hanpazesnoe cocroasme b, , 0, ,0,, ABIA6TCA HCTHH-
HHM HaOPAXSHHHM COCTOAHWEM BXGMEHYA, HafilgHHEHM MeTONAMA. T40—
DR YOPYTOCTH HIA OJSCTHYHOCTH, HIE 3KCHEeDEMEHTAINBHHME MeTO-
Iamp RCCIenOBAHER NeopMEPOBAHAOT'O COCTOSHAS SISMEHTOB.

Hanpaze HHOe COCTOAHEE SJSMEHTA MOXST CHTEH SaNaHO KOMIO-
He TaME HanpaxeHei 0, , 52 , 54_2‘ , OO pejeJe HHHMA o
KOMICHGHTAM VCHANASA ¥ MOMGHTA B €I'0 CEYSHHRE, K Kos(I@Iue HTamu
Kﬁ B K, , yIHTHBADIMME NDEBHIEHAE B OTIBIBHHX TOYKAX BJ6-
MBHTA HCTHHHOTO HAlpARSHHOro cocroamEa 0y , 0,, 6,,  &anm

COCTOABNSM 51 . 52 \ 612 1A paSHMuHANX crammft mepopmm—
POB aHHEH .

<. OCHWBHE CCOTHOLEH/H TEOPUM UPEIRJIBHNX

UPGIRCCE TPOCTOI'C HATPYERHNA MATVCTPALBHIX
TPYBOHPBOLB

<.1. Ipg npocTom Harpy=erEr (I)~(3) KROMIOHEHTH IISBHHX
HagpaxerEft O0; (L =1I, 2) ROIXAH JAGBAETBODATH CJEIYRIEMY
HE DEBBHCTBY ¢

0, F(L) <R | (4)
- 2B, 141 [%27(‘-"3—55 }% -4 “T{-z—ﬁ
FCL)= i - If?ﬁ_f o 25)
2 =f,+ (4+dL)(B, -1 Desd<d,
64 63

Pacyersoe CONpOTHBIGHMEe TDYCHOR CTAaMM QDM CTATHYECEOM
HarpykesEd Py onpezeasny COrnaacHO H.3.c.

€



KooQfmnue T ycAOBE{t padorh K 3gBHCHT OT XApagRTepa
MOXAHEISCROI'0 H TOMIGDATYDHOI'O HASr[yXeHEA SJGMEHTOB H arpec-—

CUBHOCTH BHeIHe# cpelH H HAXOIHTCA 00 CASIYyOIBMY COOTHOIMSHHK:

Uy
Wy

K
K= pﬂRﬂ(t)+%%ipKR(*)(KNw: N), 200 w, = ,WE=2JIN. (6)

0
3nech QYHRIAD MAMTEXBHOX OPOYHOCTE R onpesgIANT IO
caenynneft 8saBUCHAMOCTH ;

(i <t <t,,
(1-p"lot - loty)
RM)= | 1+« gLty <t g
(t | { Ty Byt npu b <<t (7)
Le g
7 G
OYHRIMO LMKIAXYECKOR NpogHocTE R BHYACIANT [0 CJae-
LYDUEM GODMyLaM:
CO N X
R (lat)-(i-ﬁ ) @, (y)+ @ (y), (8)
r'ie
1 0 < y éNZ 1
_ by 5
LPz.Clj)_ Kc—(Ku—i) ; Nﬂg npu Nag y < ND : ()
¢ N
KE NB<LJ, ?
ﬂ* 0 < ‘;j’éNs :
{y L fo 4
_ »
'Pb('j)_ P EH’ zaa _Pﬁx _gg—ﬁ% npy Nbgld'éNu (10)
- . s
Nn“i;
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2.4. Bcam HanpAXeHHO8, COCTQAHHE SJASMEHTA BANaHO SHAYEHH-
AMR KOMIOHeHT Ranpamemmit 0, , 6,, 0,, = BeimumHaME Kg =
K, » TO TeODED OpOYHOCTHE SalACHBANT B CASHYDIBM BANE:

(6,+0,+ V(6,-6)* + 45 F(L)<2R K | (I1)

rnas

(I2)

Kospdmumer* K = oopefalseTcs N0 CASAYDIBMY COOTHOMOHRW:

*

p D WXNY . (I3)

A 5 0 )4‘(
K=pR ) wl p R

L BRIk,

A
OVHRIEA JATSABHOR LDPOYHOCTR R°
10 CISIYNIBMY COOTHOMSHHD:

sapRCcEMOcTE (I3) BaxomETCA

ES . ﬁét‘ki
. :ﬁ (L RLEQT PR
RO(E) = < ng_fm_——{i npw b,<b <k, A8
3T
{+p” n
2K, - 'hﬂ<{-,

ILng yonoBr# yMepSHEOR KODDOSHE MaTania sjfeMeHTa cOoTHOomeHme (I4)
MOXHO NpeOoCpasOBaTh Tak:

%
[ i;KP 0 <t=st,
| 6
A i*’ﬁ* fa &
R(k) = 1 (1 230 npu t,st€t (I5)
2Kg fn b4 i o
¥ T
\ } <t .
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A
OVERIAD [ERAXGBCKOR ODPOYHOCTH R  sapmcmmocrx (I3) Baxonar
N0 CESXYDHEM BSBHCHAMOCTAM:

R Y yr=a-p*
YPI=U-p") @ ) Lpz('é)+wag)! (I6)
sl 4 D <y <N,
K6
‘Pi(bl) = l?:(lé) npu Niélj,é Nn (17)
< N
g 0 € Y,
8xecs
fp £
()=———(—-—-——— l_u_ (I8)
by e

QyHRIED P,  ONECHBADT aaBncmtocrm (9), a gymxumn @, - Ba-

BEcAMOCTED (IO).
2.3. Beag B coorHOomeRmA (I3)-(I8) nomcraBHTE K, = =Kg =1,

T0 OHA NBPEXONAT B COOTHomeHHEA (6)-(8). Ipm sTom coorﬂmm
(II) nepexomn® B cOOTHOMeRES (4), eCaHM BMOCTO SHAUGHHJ HOMH—
HAJBbHHX HANDAXKSHHR B HAX [OONCTABAATE 3HAYEHEA HCTHHHEHHX HANDS-
xeHEfi. [[OXXOIH K OIBHKS NPOYHOCTH 00 N.2.1 B n.2.2 SKBHEBAJIBHR-
THH.

CoorHomenmsa (4)-(I0) mam (4), (5), (II)-(I8) nossomapr
ONpeledATH: INOArOBOYHOCTH SAES8MSHTOB TDPYOONDOBOAOB INpH B8L8K -
HOR HX TeOMSTDHHM HJH paASMS[H 9JAOMEHTOB DA 38IaHHOH IONATOBE Y-
HOCTH [0OX IS9KCTBHOM MEXAHHYOCKOTO H TENACBOT0 HArpDyXeHHE B
YCIOBHAX MOHTSXa H SKCAAyaTALMA.



3. PACUETHiAE XAPAKTEPHCTUKHM IUISf TPYb
¥ COBIMHMIEIBHNX TIETAIEY

3.I. Opm OposBeleHEA pacueToB no gopmyaaMm (7)-(I0), (I4)-

(I8) pexonMeHOYOT CIeNyDIEE SHAYEHHs OQ30BHX YHCEX IHKJIOB
Nﬂ =2'I06, N;=2:10,N, =2!IO4. N,J :29102 IRRJIOCB B g~

30BHX BpPEMSH: iti =I0° s @ t, = 10° w. KooQGHIMBHT U
peBeH 400 ﬂ::t'c/cm2 Ii8 SA8MBHTH C NOBEIXHOCTHD N0CA6 IIDORATRA
AJIK MTEMICBEM. Li8 SJ38MERTA, NOBEXHOCTH KOTOPOTO HAXOIHTCH B
YCIOBAAX KOPDOSER, CIBNYeT BHGApaTh @ =0, N,= Ny=1.

Kos@Guumenr K. papen 0,35 nxs chapsux coenmsexmf (no-
NepeYHOe HJ¥ NPOLOABHOE CTHKOBOS COGLMHEHWs) ¥ peB8H I  1xka
SASMOHTOB 063 CBADHOrO mBa. Kop{d#nmeHT 8anacs 00 JOATOBEYHO-
cTH pameX 5 (K, = 5).

3.4+ SHAYEHRE DRCYETHOTO CONPOTHBIEHWA MATAXAA TPYS H

COSMMHUTENBHHX Ieraief R, oOpemexant No crenynmeR gopmyze:
H
R4
R‘i= —_—
Ky (I9)

B KagecTBe npEMepa B TadA.l NpmBOnATCA S8HAYEHHA KOBGGMIlME HTA
K I B S&BACHMOCTH OT X8DAKTE[MCTHKH TpyS H RATETO[MA VYaCT-
KOB TpyOOQLDOBOLROB.

3.3. Kosdjemmemrs P, =& uacTo™s W, samucEMOcTeR (6)
A (I3) gaxomaT cornacHO N.l.2.

B RagecTBe LpHMBDA B Ta01.2 NpelICTEBIEMN 3HAYCHHA P, , fy
p, H W, , KOTODHE DEKOMEHLYOT NpA BHOODE TONIMH CTCHOK BJ6—
MEHTOB [ONBEMHHX TPySonpoBoxcB. lpm srow p, =0 AXE K> 2. SHa-
YeHHE HOMUHAJBHOTO UHCIA IMRJCE 32 BCS BpEMA SRCOAyATamE N
paBHO 4.I0° mmrios.

3.4 Koadgquumenr L ABnasTca cxyqstinoft neamdnuoft, 3a—
KOH pacnpelielieRMa KOTODOH 10AEeH yCTAHSBIMBATECE HE OCHOBE
BKCHE pAME HTANBHO—TECPE TAYE CROPO H8YYeHMA HANDAKESHHO-ISQOPME -
POBAHHOT'O COCTOAHAA OTASNBHHX B8JEMEHTOD TpyOONpOBCLOB [3]

B ragecTBe NpAMepa B Ta0X.3 OpABEleHW 3HAYSHHEA oL B
8ABACUMCCTH OT IreOMeTpHM 9JEMEHTA U KATeropMH yd4acTKa (I 0Bepa-

T JBHOTO YPOBHA 3TOT0 KOBGGMIlAe HTE).
{09(4MIMe HTH B, ™ ﬁz ONpe A8 JANT N0 3XCIEDAMEHTANIBRHM

10



Taoaimrpga I

XapeK TeMCTHKA TpYyO SHaueHAA Ky B COOTBETCTBHH
C Ramroméﬁ MATACTPANBHHX
TPYOOIDOBOACB M MX Yy49aCTKOB

B

TepMAYeCRE yIPDOYHOBHHHE TDYOH

nocie OTODAKOBKA C IapaHTADOBaH-

HHME MEXSHAJeCRHMH I POYHOCTHHMH

cBOfCTBaMI L I I

6 PMAYECKH YOPO4YHEHHHE TPYOh
SaKaJe HHHE % OPYmeHHHE B Tpy-
0e AJM JHCTe) M3 HEBKOJISTHADO—
BaHHOW cramm, OpORATEHHOR 1O

peryJIpyeMOMYy D6 XAMY I,02 I,04 1,06

I'opaqeﬂpame?mae (Do pexuMy
HOopMalu3a1de), TELMUYECKRA YIpPOY-
HeHRHe (8SaKaJSHHHE M OTOYIS HHHE
B TpyGe HIR JHECTE) M3 HODMAIA-
SOBAHHOR yny4dmeHHO# HR3ROLSIHDO—
BaQHHOK CTand, INpPOKATAHHORX 0O

PETYAHDYEMOMY DPEXUMY I,04 1,07 I,I0

COApanpHOMOBHHE H3 ropAdeKara -

HOY HHSKOJSIYMDOBAHHOR CTaNH H

O DAMOIOBHHE 3SRCHSHILIPOBAHHEHE

TPyOH H3 HOpMAJK30BSHHOH JHC-

TOBOIt cTanx 1,06 I,I0 I,14

[IpsaMOmOBHHE BKCIAQHIMDOBAHHHE H
CIMDAJNBHOMOBHHE M3 rOpAdYeRaTa .-

HOM HM3ROJErdpPOBAHHOZ M yTJe po-
n4cTol crand. beCIIOBHHE TpyGi 1,08 I,Is I1,I8

TaoaxirUua 2

HapMe HOBaHME MATACTPAJABHEHX Tpy- BHatIm maﬁenron

OONPOBONOB M HX YyYACTKOB B W
%
pn By pz sz
I 2 3 :.*. o
Mar#cTpajbHEft Ta30IPOBOL 0,9 0,05 0,05 IO®
MargcTpalabuut HeYTENnpoBOX 0,80 0,IO0 0,IC IO
06BA309HHe Tpydonporoms KC x HIC -
C NOMKIDYEHHON eMROCTED 0,70 0,20 0,I0 IO

HarHe raTeipHHE TPYOONDOBOIH ,ANY-
mie 0o rTepmmropd KO u HIK ¢
NOIRJOGE HHOR eMKOCTHN H OPEAMHKS-

II



Oxoxwamxe T361.2

I 2 3 4 O

DEEEe K HAM B NpslleXsax paccrod—
BA}l, yRa38EHHX cﬁn " cTpa—
XEHHE rpydogposom. Hopsl BpO-—

8K ™ POB&HESA 0,70 0,20 0,I0 IO
OGBasourHe rpyConpasomi HIC Oes
nommqeﬂnoﬁpgmocpg 0,60 0,30 0,I0 IO2

HarHe rareapHHe rpydon%oga

HIyOEe IO TSPPHTO
OOIRINYS HRA ggocgn 0,60 0,30 0,I0 IO

Tadtdaxrnga 3

THO SAEMEHTA 3Ha96REA KOoQEMIMe AT of B S8BH—
CHMOCTH OT KATETODHH YIACTEA
I-IY I-II B
HoTboNroR A 0,6 0,65 0,7
OrBOX -0, -0,75 -0,8
TpOREMROBOE COBIREEHHAS -0,9 -0,95 |

IaHHHEM CTSTHYECKOR NPOYROCTH TPYOHOR CTAIAR NpR OIHOOCHOM R
IBYXOCHOM HarpyscHAM K CIBHI€.

Ecnx peT HeOOXODMMHX NAHHHX, TO DEROMOHIYDT ECIOAH30BATH
sHage R A Koodidarme FTOB ﬁi " ﬁa 1o Tadi.4.

Taoxriua 4

Kareropisa MarHCTpalbHHX TRyOo-| 3Havenma xKosd-|3naweHms ROSG-
NIDOBOLOB H KX Y4Y&CTKOB guumenra B4 |{mmmeHTa S5

G-I I,75 0,9
I-O I8 0,8
D I,9 0,7

3.5. [IpA BHOOpe TOJAMMH CTEHOK SASMEHTCB TpySOnpOBOLNOB De-
KOMBHIYOT cAefyDIeé S3Ha9eHHA KOSQGHMIHeHTOB Ke E K

Iaa TpyC H 38rayiex K = Ky=14;

AnS TPORHEROBHX COeiuHEHRER 16]- 8| sHauweHma rosqmimen—
T4 K ONpeleaspT NO CASNYDIHM COOTHOMEHAAM:
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InA CBApHHX TPORHEKGB Jel ycnmamyx HARJIQI 0K

H
, o —
. PE ( =< 1]:: 0.4
Q 0
_ :DH DH
KG = 1.9 — ]]M + (1,85 ﬂ,iﬂi-q < 0,45 (20)
H
18 1,
044——— + 1, 46 0,45<—- <40 ;
]]N 1]“

IJA TPONMHHKOB ¢ YCHIMBSOIMMA mmmam

D,
L PR Qe < 0 45
hily nﬂ]}ﬁ
K = 0,29 — +0,87 0,48< €1,0; (21)
D, i

A LTSMOCBSHHHX H MTAMOOCBADHHX TDPORHAROEB

-Dﬁ
4 0< i;' <04
= —_Du a,95 B‘r (22)
"6 R L i <1, -

N I]H

3dHageHmMa RooQfuumeHTa Ky  ONpelesAnT N0 casiyniph
BQBHCHMOCTH :
M
K, = S (23)
s -1 428,

Korna TPaHCIOOPTHDYeMHEe BeUIPCTBA OKE3HBAKT KRODPO3MOHHOE
BO3IedcTBAS HQ MeTaNa TPOUHHKOB, TO Ke = KJG , DIe Kt
onpelesifeTcA 3aBACHMCCTED (23).



g OTBONKOB Kg HaxonaT no ¢opuyine

o "4
0,3 T + 41,0 T < 2
Kg npu (%)
1 %4— >2
8 K, SalaeTCa COOTHODGHHGM
. 2L 4
=05 ) (25)

Korma TpaHCOODTHPYOMHE BOMECTB& ORA3HBANT KODPPOSHOHHOS
BOBIelicTBHME HA MeTalx OTBOXA, TO K6=Kt » T8 K, OCOpalig-
aa0T cOoOTHOomeHMBM (25).

laa ROHHYECKOro nepexona Kg = I, & K, ONpelleRAnT
10 BABACHMOCTH :

~4
- COA X, < Xﬂﬂ,?BEp&ﬂ, (26)

B ycaoemax KOppoSMOHHO aRTEBHOB CpeH Kg=Ky » TH8 Ky
QIpeISAANT O SSBACHMOCTHE (26). .

3.6, e ONpelleJISHAR KOLGHIMEHT] K  CcaslyeT ECHOXBS0O—
E%E)B !&QJEH.)S-M OpAs.2. OTH TAOMHOH COISDpXAT SHAYEHMS QyHRIEM
R m R’ B 83BACAMOCTE OT CpOK& SRCIIyATAUMH TPYCONpOBOIA
HJIZ 9ACAAa IJMKJIOB 88 BTOT CPOK, CTATHAYECKHX [IPOYHOCTHHX CBORCTB
craneff, kosddemmeATOB K, Kg ® K, . JAug onperexeHas QyHR-
I 0T NPOMEXYTOYHHX SHSYEHHR NapaMeTpOB PeROMeHIYySTCA IpEMe-—
HATH JAAGREYD HRHTODIOIALMD.

4. OUPBIEIEHME TOIUMH CTEHOL TPYE
¥ COEIMHMTEI bHuX JETAIE}

4.1. PacYeTHYD TONNMKY CTEHOX TPyl H COEIHHHETEABHHX le-
TaIe#k HA&XONAT IO CAsIyNmEeMy COOTHOMSHHD:

S = PN, F (L) .
2 (RK+pF(d))

(27)
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3eayeEme R ; onpememanT no gopmyae (IS) x Tadx.l. 3Ha-
qeHEe K  HaxomaT 0o coorHomemaM (I3), (I4), (I5) max (I6)-
(18), (20)-(26) = radx.2 m Taéx.5-I4¢ opan.2. Beamumny F(d)
ONpeASAADT N0 COOTHONEHKD (§) m sHaveHmaM &L, B, | B CO-
PHACHO He3+&.

4.2. JHAYEHEA TOAIMHE CTEHOR TPYyC H COSIAHATEIBHHX I8 T&
neft, onpeleleHHNHE [0 BHIBYKASAHHHM COOTHOMS HEAM, MEHEDE COOT-
B TCTBYPIEX BeZRYMH N0 MeTomEKe CHMIl IT-45~75 "Mar#crpanbHHe
rpydonpaBons” zo I0%.

5. METOL CUEH<M KOHCTPYKTMBHOM IPCYHOCTH
MATWCTPAIBHHX TPYHOIPOBOICB

5.I. OnpenescHue HaNpAXSHRO~Ee(OPMEDOBAHHOI'O COCTOAHRA
MATACTPAABHHX TPYOONDOBONCE IeXeC0o0pa3Ho NPOBOXHTHL B IBS 9Ta-
na.

Ha nepBoM 9Talce JONYCKAETCA PACCMATDHBATE TPYOONDOBOIH
KaK CTATAYSCKA HEONpeLelMMHE [JOCKHEe ¥ HOpOCTPAHCTBSHHHE CTEDXK-
HeBHE CHCTOMH NEepeMAHHOR XB8CTKOCTH ¢ YyY6TOM BCeX OTBETRISHEH
A OpOMEXYTOYHHX 000D, HAXOIAIMecs DOX HsficTBHeM BHYTDPEHHSIO
NaBISHRA, CTAMOHAPHOr'O TeMIEpaTYpHOrO loxs, pacOpereseHuoR
E COCDBOTOYEHHOR BECOBHX BAIDYSOK H CHA TPEHRA HA 0l0paX,BBa-
AMOJISHCTBAA C I'DPYHTOM. R
. OcHOBHAA 1eAP 9TANA — ONDPELEJHTH YCHAHA ( H MOMEHTH
M , BOBHEK&DIME B OTIEJABHHX 9ASMBHTEX TPyOOoOpOBOAA,OT BO3~
Ie#CTBHA pPAcYETHHX MSXSHHYSCKHX K TEMIEpaTYyDHHX HArpys3ok (pa-
CYE8 THHE HArDYy3KM DSBHE HOPDMATHBHHM, YMHOXEHHHM HA COOTBETCT-
ByDIe KO9{JHIAGHTH [eperpysKH).

Ha BTOpDOM 9Tamneé HaxOoIaT HanpAxeHHO-NedOpMAPOBAHHOS8 COC—
TOAHHEE OTIEIXBHHX SJAEMEHTOB, NpH STOM B I'DAHMYHHE YCJIOBHA BXO-
4T ﬁ H ﬁ y SHAYGHHA ROTODHX HAXONAT HA NepBoM aTalle.

5.2, Onpenenen#e (] ¥ M  JDOMSBONLAT METOIAME CTDOHTE-
JHHOE MEeXaHHMKM CTATHUYSCKH HeoNpeleJAMHX HOJAHMHEHHHX CHCTEM.

Upe ACNOAL3OBAHMM COOTBETCTBYDIHMX aXPODATMOB pacyeTa TPy-
OOIlpOBOLOB, pPea&JM30BAHHHX Ha IBM [’?] , [I?.] , CHSJyeT NOCHBATE-
Cid COOTBETCTBHA 3HAYCHHM! IeOMeTDRYECKUX M MEXaHMJOCKEX [apa—
METDOB, COIEeDASUMXCA B DDAMEHAEMOY [pOrpaMme, 3HAQUEHMAM, HOD-
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mapyemux CHull "Marmcrpaabmie TpyConpoBOmH. HOPMH NDOEKTEDORa-
Hra" .
SHaYeHHA] IeOMETpPHJYSCRAX I MEX8HAYACKHAX NapaMETPOB SJEMEH-
TOB TpPYyOONPOBOJS LigJs8CO00PaSHO ONpeNaNsTs A3 DEeNMOHHA 38IAYH
TEODMH VIDYI'OCTH IJAA NDEAMEHEOMHX SJBMEHTOB. N
KoMnOReHTH HaNDAXEHHH, COOTBETCTBYDIME YCHIHE § E Mo~
MBHTY M , HaXom4AT N0 CIeRyoIuM 38BACHMOCTAM:

s X X
A My + M%‘ Q A C 20y A _;_aﬂz A M,

=% M. Y- 3 - .
52. W YR oo 61 T E *G?.a F 51'2. W
A P(Bu_aé;)
g s7TOM (= > 5 . (28)

O.3. Ha BTOpOM sTalé DICYeTA HAXONAT HCTHHHOE HAIDAXEH-
HO-Ie QoMM DOBEHHOE COCTOAHRE BHJASMEHTOR TPYSONPOBORCS, JHOO
3H8Y6HUA ROBJGHIIAEHT OB K¢ B K, » X8paKTe[HSyDIHe Han 60~
Jioe HANDAXRSHHHS OOJQCTH DJeMEHTOB.

dpfekTEBEEE ROBQEMIMEHT KOHOBHTDAIRM HanpazeHE# sxeMeH—
TOB TDyOONDPOBOAOB Ky  CHSLyeT OnDenexaTk JMGO B pPe3yABTaTe
PeMeRNA 387aYd TEODHA MAJHX YODYTO-IAACTEYECRHEX Iadormarnk
ANA 9THX SJASMEHTOB 0N ISACTBHEM paCYETHOR CHCTEMH HArDPY3OK,
YCHRIR# A MOMEHTOB, YKO38HHHX B [0.0.2, ARRJHATHYECRH RAN TUC ~-
JEHHO, JHOO B DE3yAbTaTe SKCOEPHMOHTOB C HATYDHHME 16 TaIAMA
AJA HX MOIEJAMM, NOXBEUTHYTHMA HArPYXREHAK CHCTEMOR BHIBYRE -
3aHAAX ycdXPlt B MOMEHTOB BILIOTH IO pa3pymeHMa. [IpH OTCYTCTBHE
NaHHHX IIOOVCEKabT BHOOD 3HaYeHRAR Kg 00 D.3.0.

TeopeTAueCRAY KOBU(AIMEHT KCHURHTPAIMEA HanpaxeHmlf LA
BJIEMEHTOB TPYOONPOBOAOB K, ONPENERART MIM DEICHHEM B81Aa3H
HaOpPAXEe HHOTO COCTOAHAA SIZeMeHTS [1OX IelficTBreM DacYaTHOX cme—
TEMH HAPPYySOK  YyCMJAH X MOMEHTOB MH.0.<2 METOLSMA  TEODHM
yIPYToCTH (8HCZMTHYECKM HAM YRCJAEHHO), AIE BKCIE MMeHTalbHEMA
M@ TONaMHA HCCAENOBAHMA HAlDsAXeHHO~IeWo ™A DOBAHHOI0 COCTOSHAA
DJIEMEHTOB B YODYyro# 001aCTH.

p MCNOJH30OBAHMM COOTBETCTBYRUMX SATO[MTMOB I ONpens-
JCHESA HAOpPAREHHO-A8GODMI DOBAHHAOID CCCTOAHAS SAEMEHTOB TPyGO~-

X JHaQueHMA KOMIOHEHT RanpaxsHALL U4y H 82_3 Ing 3JeMeH-
TOB TDYSONPOBOIOB B OCONBIMHCTBE CJAYyY&ER ToDa3l0 MeHble Beju -
YAH OCTALBHHX KCMIOHEHT. :n; CLIEHRE NDOYROCTH 3JIeMEHTOBR  OHA
He YYHTHB8ROTCAH.
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ApPOBONOB, PSANA30BA&RHHX Ha dBM, cxenyeT NDOBONETE QI8ERY TO4—
HOCTH [OJyYJY6HHHX 3SHAUGHER HalpAXSHHA.

5.4 . ISMAHYRBOCTE HANDAXE HEO-NeGODMADOBAHHOIO COCTOHHAS
YPYCONPOBONCOE B APOMBCCE SKCIXyATAME IOJAXH& OApPENBIEATHECA C
IIOMOMBRD T'SPMOHAYOCKOTO SHAINE38 B3HAYEHER BHYTPEHHSIO ASBJASHRA
A TeMIepATYPH TPAHCIOPTHEDYSMHX BONMSCTE B TEUGHHE HECROJRKHAX
Jor sxcioxyaramun (B xpaflHeM caygae IonycRaeTCsa NDOBONATE QHS—
M3 3a ONEH rol). OCHOBHHe YRASAHHE NpABENEHN B N.I.4. [Ipx or-
CYTCTBHAN HEOOXOIHMHX IAHEHX CJSIy6T HCIAOAHSOBATH DEROMEHISIHN
0.3.3.

5.5. HanpaxeHR0E8 COCTOAHEE SIBMEHT(OB TPYCOINDOBOXOE XOXX~
HO YyIOBAETBODATH K[ETEePRAM DPOYHOCTH, HSJAOKSHHHM B N.d.l. HJA
He2.2

Ecay npet pacueTe OKASHBA6TCA, 9T0 B HBROTOMMX SASMBHTAX
HallpaxeHHOE COCTOAHNE He YIAOBASTBODHST STHAM KpHTEMAM [DOYHO—
CTH, TO CASINyeT HSMOHATP KOHCTDYKTHBHYD CXE8My TaKHM 00DasoM,
qT00H EANPAXSHHOCTE NAHHOI'O SHEGMEHTS YMOEHBIMIACE L0 TPeCysmo—

'O YDOBHA.



NPUNOXEHASA



OpanoxeHne I

XAPAKTEPMCTAKA BHEIHAX HATPY3(UK M HAIPHESHHO-
IEPOPMAPOB AHHOT'O COCTOAHM SIBMEHTGB TPYBOIPUBOL(B

P - HODMSTEBHOS [aBJEHHEe B TpyCONpPOBOIE, Mﬂa(zrc/cmz);
p(t) - padoges (BRCIIyaTALMOHHOE) N&BJAEHHE B TPYOOIpPOBOILE,
Mlla (krc/cM®):

(K= 0,I,..., K ) - OTHOCHTENBHHE SMINATYIH DasoYerO N&B-
JeHIA, XapaKTepA3ywiHe CIOSRTD HArpyXeHHA TPyoonpoBona;
W, (K=4,...,K) - gacrorTy, SBASOIMECS XaDAKTE[MCTARKOR HA3MEHIH-
BOCTH HArDyRSHEA B N6DHON SKCIIyaTAlHH,mpuyeM w, = Hecymasa
T'APMOHHEKE ; N

Mi,Mz,MB -~ KOMIOHEHTH MOMBHTa M , H3 ROTODHX IBO lNepBHE
ABJIANTCA H3TACADIEMA, & TPeThA ~ RKpyramefl, Mla cMm (Rrc.cM);
Q;>0,,0y — KOMOOHEHTH CHJH ﬁ , I3 ROTODHX IBE [O8BHE
HBMSN% NepepeSHBaDIEME, 8 TPeTha - OcEBOR, Mla (kre);

0., 2945 ,023 ,612 — KOMIOHEHTH HOMEHAJBHHX HAMNDARSHER,CO-
OTBE TCTBYRIMe BHYTPCHHEMy NABIEHED { , MOMBHTY M H CHJIE
85
8,,0,,0,9 — KOMIOHEHTH HCTHHHHX HANDAXSHAI, ONpENEJBHHEHX B
pe3yAhTATEe PEemeHMA 34naY¥ TEODHMK ILIaCTHYHOCTH, Mlla (ch/cmz);

Kg — BOPEKTHBHHE KOSQQEIIMEHT KOHIEHTDAIMH HAal DAXSHA
B 3JeMeHTax TpyooopoBOLOB OPR CTATHYECKOM HAIDYEXCHHH, XADaK-
TEPASYD.MZ HCTEHHYD KOHIGHTpAIWED HanpaXeHHE nepel AX DA3pyIE-
HAEM;

K, — TeOpeTHUeCRH{ KO(@IHEHT KOHUEHTDAlWR HAnpAxe-
HE# B SJIeMeHTaX TpPyCSONpOBONCR NpA CTATHYECKOM HArpyxEeHHH , Xa-
PARTEMSYDIMY KOHUEHTPAIMD HaNpAXEHRE B ynpyro#t obiacTd,

Ke = Qe R TRBANY KOSQUALEHT KOHUEHTpAalMHA OCTATOYHHX

HalpAXe HAE PR HepeMeHHOM HarpyxeHHH.

PACYRTH.LE XAPAKTEPMC1yiny METALLA TPYB
¥ COERLVHUI'BLBHLX IETAL=V

R — pacyeTHOS CONpPOTHBJCHHAE METAJIE TDYJ B COeIMHHTEIb-
HuX neraselt, Mlia (ch/cmz);
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RHi ~ HODMATRBHOS CCNDOTHBISHHE METAAJA TPYC B COeIMHRTE-
JABHEHX leTale}, DpaBHOE Gﬁ , Mla (ch/cuz);

0,6y — COOTBETCTBEHHO MAHMMANFHHG 3HAYSHHAA BDEMBHHOTO CO-
NPOTHBNEERA ¥ YCHOBHOTO Hpelela TEKYUSCTH CTAAH OpA ONHOOCHOM

HArpy=eHAH, O 2TOM BODOATHOCTH NOABACHMA 3HAYEHH) BpPEMEH -
HOrO CONPOTHBICHES M NDEXCIA TOKYYSCTH,MCHLEMX 9THEX MEHE -~
MAIBHHX BHAYGHHMR, He npeeumaer 0,05 ;

6; ~ MEHEMQIBHOE 3HAYEBHRE BLEMEHHOTO CONDOTHBAEHHS cwamu
NpH ZBYXOCHOM pDARCTARGHMM C DAaBHHMA RoMnoheHrams, Mlla (xrc/cw“);

P~ Rosi{anmeHT, paBHuff OTHONEHED NpeNena TEKYJ8CTH K
npenesy OPOYHOCTH CTAalH, r.e.ﬁ*=?.%;

ﬁ“— KOSGGAIMEHT, DIBHuH O'THOIE HED HRXHErO Npelelrsa  BH-
HOCJREBOCTH KO BDPEMEHHOMYy CCODOTHBICHRK CTaJH, T.€.

f)*’f.. R .
0§’
P4 -~ KOBGLMIMEHT, DEBHEH OTHODEHHMM NpENENCB CTATHIECKOR
NPOYHOCTHA CTAajA NpA ONKOOCHOM pacTAXEeHAM H CIBHIe, T.6.

S, — ROBGLHAIMEHT, DEBHHR OTHOMEHAN NpENELOB OPOYHOCTH NP

JIBYOCHOM M OIHOOCHOM HATDyXeHAH, T.8.
p

6
ﬁf"@z';

N - KOBLGAIMEHT Neperpy3Rn, BHOHpaeMuyt corzacuHo CHall
"MarEcTpaibHNe TpPySONDOBONH. HOpMH NDOERTHDPOBAHAA";

K(— KRO3uLMIMe HT Ge30lMaCHOCTH CTA&JHM N0 CTATRYECKOE I1DOY-
HOCTH;

A -~ cs
K,K = KO8, AUHEHTH YCJIOBHi{i 0adoTu, VIATHRBANIHE DEXHM 9KC-—
NAYATAIAOHHOIO HATOVXEHAS 9SJEMEHTA:
KN ~ KOS BIHEHT Ge30MaCHOCTH §10 4ACNKY IMKJIOB.

TENETPUYECKAE XAPAKTE MCTHKH

1, - Hapyzaui jirameTp TPVGS, MM}

!
I, )|, - HeDYIHie IEameTDE METRCTDAaIM M OTBETBLEHAR THORRHEKOB
COOTBETCTBERRO, MM;

1 - Bapy=suu} maameTp 0TBOIA, MM
22



0 - pacueTHAd TOMIWMEA CTEHKH TDYCH, MM;

Dy — TORMEHA CTEHKHM TDYCH, NPMHATAS B NDOBRTE, MM;

0y - DAcueTHAA TOMMHA CTEHKA MATHCTDALBHOM 9aCTE TPOf-
HERQ, MM,

Y - yron ROHYCHOCTE HeDeXONHHKE, DABRH{ NOJOBHHE YTAA
ROHyCa Npa BepmMHE, Dal;

', - PALEYC [BHTDANBHOR OCH OTYBOIS, MM;

't — CpedHAl paIMyC NONEepeqgHOr'0 COYBHRA TPYJIR, MM;
F.W,Wo - nzomans, MOMeHT CONDOTHBAEHHA, JIOAADHHR MOMEHT
CORPOTHBJEHMA NONeDeqyHOro CeYeHWs TpPyOH, OPEHATOro B NPOERTE,

e, MuS.
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Uk 1 u.owd ! 0,994 ! U.uu4 ! 0,392 ! O.vwl 1 0,990 1 0.969 1 0.988
G 1 oowsU 1 Lewo? 1 GLS7 ! 0.964 1 0.962 ! 0.96I ! 0.979 ! 0.976
0.6 U 1 oo.Sel 1 Guwbl 1 0,976 ! 0.73 ! 0.971 ! 0.966 ! 0.964
L Voo !t U7 ! G.975 1 0.96b ! 0.964 ! 0,961 ! 0.956 1 0,952
4.0 ! u.9% 1 0.6 ! 0.968 ! 0.96T ! 0.955 ! 0,952 ! 0.947 ! 0.939
4.c ! u.969 ! L.962 ! G.962 ! 0.955 ! 0.945 ! 0.942 ! (.936 ! 0.927
4.4 ! G.964 ! 0.955 ! 0.955 ! 0.945 ! 0.936 ! 0.932 ! 0.926 ! 0.9I5
4.6 1 0.952 ! 0.v49 ! U.»A9 ! 0.837 ! 0.927 ! 0.922 ! 0.9I5 ! 0.908
4.t ! U.954 ! 0.945 ! 0.943 ! 0.829 ! 0.9I6 ! 0.9I5 ! 0.906 ! 0.891
5.0 !0.949 ! 0.936 ! 0.936 ! 0.92T ! 0.909 ! 0.903 ! 0.694 ! 0.679
o.< 1 u.v4c ! 0.930 ! 0.930 ! 0.SI3 ! 0.900 ! 0.693 ! 0,683 ! 0.667
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5.6 1 00955 1 0.9I7 ! 0.9I7 ! 0.696 1 0.e62 ! 0.674 ! 0.662 ! 0.642
5.0 10,926 1 0.91T ! 0.9II ! 0.690 ! 0.673 1 0.064 ! 0.852 ! 0.630
€.0 ! 0.925 ! 0,906 ! 0.905 ! 0.be2 ! 0.664 ! 0.655 ! 0.4 ! 0.616
toe ! U961 0.6% ! 0.6% ! 0.674 1 0.655 ! 0.845 ! 0.630 ! 0.606
.4 10515 ! 0.695 ! 0.685 !t 0,670 ! 0.650 ! 0.t40 ! 0.b25 ! 0.600
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+ lIpoxonxerue npun.c

ACD) Tabmmua I4
3HageHHsa KosddmumeHTa R prcﬁ B COCHMHATENBHHX JeTaXelt B BaBHCHMOCTH
OT CpPOKS& c:méﬂ pydonpoBons L (gac) X napameTpoB o, tp** opa Ky = o0, K =3

ceou X TUiou N Tulreu 1 ULTaU T ULTOU 1 o.Bbu 1 0.€50 1 0.6u0
T T i 1T T Ui 1 us 1 Gidke T 0,000
=TT TUGSOT T TUTSTST T TURUSST T TUTSSST T TUTS3sT T TOTOSST T TUTEsST T
_________ fG:J_f::£_76:£“7355_7635"fB:ﬁmfﬁiﬁ""
""""""""" | u.olo ! L.ols ! J.0l4 1 G.oI4 ! 0.1 ! 0.01e 1 0.5l
_________ 1 0.0U3 ! 0,005 ! 0.0U04 ! G.o04 ! w.Ou3 ! 0.302 ! 00U
""""""""" U U296 1 U.296 ! 0,295 1 (L2941 0,295 ! 0,295 ! 0,291
_________ U uet? 1wk’ 1 (.RLB ! u.kes ! O.c03 ! 0.262 ! 0.281
________ | wel 1 UL U 0751 0274 1 0,473 1 Ouee ! 0,270
_________ | U.gbl ! 0.cbt ! u.eub ! 0.964 ' 0.265 ! 0.262 ! 0.260
1 0,259 ! 0.259 ! 0.256 1 0.254 1 0.253 ! U.252 ! 0.249
_________ | Uukdy ! u.gdd ! U.z46 1 O.e44 1 0.243 1 0.242 1 0.239
_________ 1 0.240 ! 0,240 ! g.237 ! 0.284 ! 0,205 ! 0,251 ! 0.226
""""""""" 1 0,200 ! 0,400 ! Cuek7 1 O.xkd ! 0.2e5 ! Ouzkl ! 0.21I8
_________ 1 0.2¢I ! U.kzl ! 0,217 ! 0.215 ! 0.2I3 ! 0.2I1 ! 0.207
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0.6 1 uklo ! Ukle ! 02T ! 0.0 ! G,205 1 0.203 ! 0,201 ! 0.197
Db Ul ! UR(R ! udue ! u.dse 1 0I95 ! 0093 ! 0.I91 ! 0.I66
€0 1IN 1 uIse ! LI ! 089 ! 0165 ! 0163 1 0160 1 0.17%
Bz ! GTe ! udbd ! CIsd ! UI?e ! 07 ! 0.I78 t G.IP0 ! 0.I65
6.4 1oudes ! GI79 1 0JI79 ! 0174 ! 0.I70 1 U.les ! 0.165 1 0.160
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