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Abstract

As one of main directions in the development of Science of construction in
modern time, is considered the development of calculation complete processing
method, construction material which provides the reliability and economy of building
structures. This, above all, is achieved by fully studied of the elastic and deformable
properties of the material creep and environmental conditions significant influence on
the machine components, structural elements and building durability, strength and
stability. That is mainly provided due to more specific strength and stiffness of
structural compozite in comparison with classic structural materials. But with these
positive features, they also have a negative — by the more drastic relaxed character of
mode of deformation.

At study of the physical nature of concrete as a composite material, are quite
effective static methods. This is explained by the fact that any solid body represents a
statistical ensemble of structural elements (grains, binding).

These mechanical characteristics have random character, therefore the
mechanical characteristics of body, which consists of the above mentioned elements,
also obeys to the laws of probability.

Mechanical behavior of materials depends on its structure, which may be
considered at different levels, starting with their nucleus and atom structure from and
then on molecular, crystalline, dislocation etc. level. While mechanical behavior and
micro and macro representations quantitative summand integrated task can be
determined by the creation of static theory of plasticity and strength, which will be
based on the modern physical views of various deformations and the rupture
development that is caused by real material’s structural heterogeneity.

At the creation of modern theories, mainly are grounded on the ideas of
probability. Determinant methods of calculation represents the first approach, the
errors are covered by the application of strength coefficients.

The probabilistic methods are based on reality of recording of random entering
of certain conditions in this or other process. According to A. Kolmogorov are
existing three ways of such case: the process of starting conditions, which are strictly
natural and at iteration may be random, the process duration time is random, the
process natural development is complicated due random disturbances. Based on the
science, widely is used language of mathematics, at construction of its scheme on
initial idealization. Theoretical discussion often assumes the character of formal
systems (abstract mathematical models), whose interpretation is rather complicated.

The formal systems represents of certain types of models, with different kinds
of modeling capabilities and the wide perception of the material.

The application of the strength theory methods at study of this issues, demands
increasing of information models, in particular about the applied materials, which is
considered as necessary condition for system reliability and long life operation
forecasting. Nowadays is carried out the accumulation of such information on
materials.

Some of the statistical (experimental) is quite obvious in the absence of data.
However, does not cost deterrence from creation of theory, before all the facts will not
be collected because it is known that not only the road leading to the theory consists of
the facts, but also the theoretical study of the facts is a necessary condition.
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Therefore, we can not check the results of theoretical investigations by the
empirical data. If we check the results of such data may not have yet, but theoretical
studies aim not only to explain empirical facts, but also to make future predictions. In
recent years, statistically significantly increased interest in about the various
structurally solid deformable body. This once again underlines the fact that the only
structures effectively application gives the possibility to correct approach of solid
body plastic deformation. Description, as well as the damage process accumulation
during the rupture, calculation of macroscopic characteristics by well-known
microscopic characteristics in future can be used in creation of the theory of real body
deformation and rupture. In physical metallurgy, which is close to concrete
technology, there was a new approach to quantitative physical metallurgy - statistical
physical metallurgy. In this field the processing of experiments results on the first step
plays auxiliary in the total statistical physical metallurgy problem solving, and the
problem is that the properties of microstructures composition and their inter-location
in space, to calculate the technical properties of the material and numerically
determine their behavior characteristics at the action of external forces.

In other respects, the design model complications leads to unlimited
mathematical difficulties or to solution, that is practically unusable.

At the study of strength of physics in the modern conditions, first of all is
considered the real impact of solid body heterogeneous structure that arises at
deformation process. Micro-stresses and structural defects will be taken into account
at rupture beginning.

The theory of deformation, due the material heterogeneity may not be
described by theory of deformable solid body, which is based on classical views.

As, concrete represents the stochastic ensemble by random mechanical
properties of composite’s structural elements, so their mechanical properties can be
predicted by based on probabilistic methods on according structural model, as very
topical today.

The developed models have practical importance for definition comparative
characteristics of concrete, as composite’s. By taking into account the effect of load
distribution has been developed concrete “stress — deformation” relation construction
quality theory with consideration of structural elements characteristics and the
uniformity of quality that gives the possibility to describe specific areas on the
ascending and descending branches of diagram.

The analytical dependencies on concrete strength on tension on characteristics
of its statical expression of structural elements, on degree of structure stereometric
continuity and sample size are obtained.

The object of study is to research the concrete elements structural mechanics,
which is based on the strength of concrete statistical regularities, when it is considered
as a fragile granular composite material.

The scientific novelty of work lies in drawing up the concrete (as composite
granular material mathematical models in order to be predictable the strength and
uniformity relative values at tension, bending and compression of its structural
elements (grains, matrix, binding) according to the statistical characteristics.

The practical value of research lies in the fact that for the tasks solution
instead of statistical principles and methodology of empirical process is developed
analytic approach. This fact allows us to solve various kinds of concrete strength
issues by the same approach. On the basis mathematical model is possible to develop



the statistical principles, as a direct task — prediction of relative characteristics of
concrete strength according of the structural elements statistical data. As well as
inverted task- selection of structural elements and statistical evaluation for concrete
receiving that relative strength is given (on tension, compression, bending).

The reliability of basic results is provided by application of theoretical and
experimental studies, also by coincidence of results of obtained by various authors the
theoretical and experimental studies.
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3060390 jobs3oMmmdol  Loxgwmdzgwbg  dgddboero  Ggmemyomeo
39 gd0 335dcg396 IBRMOT0MGIOL sOHOBOZ 396MBL, Losi slogrol
dgologMo  MY39EMBOL MmO  JEOMMJO 033w  d5035PY
©59Mm3000909wgdom. Igmeg  Hobs3oMmmdol  Loxgmdzgwbg  F9ddboero
HIP@MPO0YOO  drEIEgdo 3350306 65fy300-F0803  @IBm®IoMYdOL
396mbL. 3  Im@gwgdl  MHmgdb  MBb-mdb  [Oxogzo  39Bmbydom
©IBRMOI0MG050 BbgMgdol dmEgwgol.

2.1.14. bomgegdgbGHosbo Ggmemaon®o dmEgergdo

Bob. 3 Omygsbogros  bwomgagdgb@osbo  gomdxmdglgdmwo
9 MR0)OH0 Mo (5), MMIgWoE 3R S0HgOl 3bLEHOWJ30Mwo
3oliG039dol J3g39L oB30Mmm30L J3qd [18].

bob. 3. 9b56-9056 (OGogoE ©gxm@dodgdswo gmblE®aygJ3ogmo
3aosbBoggool bymgmgdgb@osbo dmwgmo (o)
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JoEgeo  dgoagds oMo gmy@se  dgg@mgdygao o, 0deobl ol
»®03900  Lbgyeol®, 3od9gbdydgdgero  Ggodmols ©o ©Oggeo  (Hy)

90 9dgb@oliogsb.
4583900l 0L 0,4 0999bOYkgdgamo  GgoGOmo @S  ©AJI©0
g gdgb@do  H,, dmgaol  d9domdsdo o6  dmbsFomgmdgh.  Jmegano

o9l dobogmols J393oL ©@g3o00 ©IRMAOIS30gd0l  s@gdo, GOmymO3
5.0d@obligol Lodgan gdgb@osbo dImwgano.

d583900Lol 0> 0,4, dMEgEol  IPdombdoTo  0OMZgds  ©AYIO©O

ggdgbho  Hy begos  Bedgboigdadgmoe  Hgodoob  dyadeagoro
aoosEaomgds  (hbpgds 3ansbBogy®o ©gnm®ds3os). dmegmmo  Sbabagl
doboenol Ji3935L 3enslBogy®o gnmmdo®gdols s®gdo.

dgologdo s@godmgoliols (AMES 0> 0, ,44) > ©OJgoE0 g gdgb@o

H, ©s39b0gkgdbgen Fgodml sdaggl ao@ss@agomgdols dglbodengdenmdsl.
hbgds dgobog@o 3aslBogy®o ©gRmAdszos. od g gdgb@Gol @gzomdols

doyal H, -l dgobog@o 3ensliGogy®o wgnm®domgdols dnwymo g9fmome.
d583900L0l 0> 0146 IWE@gEol xodg®o  dgobogBo ©gRMOISE0S
‘g gos dgolog@o 093500 o dgolog®do 3o B ogy®o

o 0 —Oyia0

H H, ] @3 ofg93b  dmwyaol

©g8MAOI>30900L556 [‘93:1 =

dgobog®o A gzoEmbéols Jmeyamol dbodgbgarmdols dgdiomgodsl. sdsbmsb,
od deo@geodo dobogos 3eslBogyco ©gBMAI>30900L >0 gdo
98OI gds [OR0go0, dopa®sd 9993009090 Ag3oemdol dm@geom.

Jogaol 39 domdols aobbogngolisls 3gnoliBogy®o ©gnm®dodgdols
50990 (0> 0 146) 90300900 a5bBmegdoms dgdogy Lol gdsls:

de
o =0g +0y,bowoi o, =0 -0y =¢¢ -E|, 0, =k'd—tk,O'H =&y -H;
Oh, =0 =00 = €h ° H,;
(45)
o o —0, 0~ Oy, |
E=¢&y &g TEy bopog ey =—, &g = =,
H E, H,

Eg, = &k

90 9d9b@B gdols ©g8mAOI>30g000b ‘dgxodgdom ©S (3O 39900
92093963 gdol  dodggdols ©o gRmAIS30gdbol  aodm@oibgom, dogowgdm
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9d56-9856 [OQogo0 @gxnm®do®gdso Lbgymol ©gnm@do@gdols 3obmbl
3ensbBog o gRm@doMgdols s@9do (0> 0,44 ):

9£+ E ‘g_J4+Fh_gz+ H+E E
dt n-H H-H dt n-H-H n-H-H

"0 =0 S04 - (46)

1

Lo E:H+E

—bobpy®danogo @M ggomdols dmeyaos;

1

n= — O gsJlozool WMol 3mgyoiEogbdos.
H+E,

©AIGR0  ©IBOGIoG el s@gdo (0 <0y,4,)  bgogegdgb@Bosbo
Joegmmol  ©ggm@do®gdols  jobmbo  dgglodsdgds  ,,Godydo  Lbgymol
©gRmMd0A b0l 3obmbl (34), MmIgeoi doowgds (34)-sb, Gm@Es H = .

Omama  gbgoogm, ©gxnmadsgool  IOgool  s3GmJbodsioolsls
F@gog0 ©odmgopgdgmgdgoon (34) s (46), OGS <0y, bOPY@EIOS
©g8mAOI>30900L, dodggdols s domo LohJe@ggdol 9fyzgdmdol Jo@mds.

1) gm@Egoemdols dgdmbgggsdo o =const gobBmeogds (46) doowgdls
Lobgl:

H -oc+E(c—0,, 4.
d_&' + E LE = ! ( l‘).ls.l)hg\) . (47)
dt H-n n-H-H,

aobGmangdols  (47)  bogowo  sdmbsblbo  Lofgolbo  o@mdols

o o - Gb.ls.lﬂ);{)
t=0, ¢(0) = ﬁ+H— 3omgoolifobgdom, sby 9oob-9dsb [Oxogsw
1

©0gnm@doMgdgmo  Lbggmol  @Gm@Egoembols  gob@magds  3asb@oiyg®o
©g8m®OIoAgdol 5@gdo (0 <0 44) 0Jbgde:
c-0 £
g=5+$—(i—i)enﬂt. (48)
E H, E H
Ama@3 hobl, aodmbobyemagds (48) dgdmbisbrog®yganos

O = Oy,

Hl

eGAw}+%+ e

aodmlbobymgdowsb (48) dgodangds dogowmm ,,Bodydo bbgyeol
3MGEgoPMmdol  aobBmergds  (35),  GOmamaE gdsb-16ob  [@gogew
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©9BMAI0M gbdyEo Lbgygeools

(3MGE3oeMdols
©g80@doAgd0l 5@9do (0 <0, 44)-

3obmbo 093500

(35), (48) 203mlobyagdgdols sbogobds ohggbs, ™3 ©gRm@dsiz00l
dO g0l

530mJLodsioobsl  @sdm owgdeym gdgddo

(35) wo (46), oGS
O <0460 UOY@EOgds ©g8m@ds3zogools s domo wdmTo  Lohds®ggdols
979390 ™00l Jo@Omds.

O;_? n(Tﬂl T )07 E(C;k(lﬁ%:HF:l) . “

9o5b-9d56  [Ogogo0 ©@gxnm@domgdgmo  Lbgyeol  dodgoms

Ageoodboool  gobmbo  3gslGogyn®o gnm®dodgbol 5@ do (0 <0y, 4,)
0J6g0s:

E-(o bbb, T H,¢)
o= +| o
H, +E

. ~_Hi+E
N E (Ghbfbse- +H,¢) o N(H+H)
H, +E

(30)
d5d3900L @gensJloiools 3obmbo @gRMMIoMgdols 5930 (O <0, 44 ):

t
c=E.-e+(o,—Eg)e",

bo@o@, M@ L0, 44 LOPEgds 979390™d0l 306mbs.

bob.  4-bg  dmygoboanos  bymgangdgb@osbo  yoydxmdglgdymo
HIORRZ0B0 o (3). Jnwgero FEygds 3s@omgmg@ee FggHmgdigeo
5. 0Bmoblgol ,,Go3n@o  Lbggmols,

dodygb@ykgdgano
dansb@o (K1) gergdgb@dologsb [13]

Bgodmobs o

- r
) .

o
AL
;'EI

eyl

H

0]
bob. 4. 3mbLEAYJ30gmo 3EslE0zgdol buymgmgdgbGosbo Impgmo (3)

d563900L> 0 < 0,144 39d9bOYkgdgao Bgo®Mmo ©s desb@o gangdgb@o,
Lodensb@ol 3mgn03096B0m — ki dmwgeools dgdsmdsdo o dmbsf o gmdobgb,
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s dnegmo s>efgdl dobogol J3g3ol ©@ggo00 ©gnm®dsizogdol s@gdo,
OMy@3 o 0d@oblgol Lodgagdgb@osbo dmwgano.

d0d3900lboll o< 0,44 Mol IPdomdsTdo  0®mggds  dansb@o
g0 gdgb@o.  aobglobwgOmm  od  Jmpgmol  sdodyer-© gRm@do gdywo
damdo®gmbols  gobBmeangds. dodobosdg, dggoaobmm  asbFmagdoms
dgdga0 Lol gds:

E = &g
O--
&y :ﬁ’
(5D
o 90k
E, E, ,

de, o-0y,

dt k,

be.

begeo  (x0396M0)  ©gxm@dszool  dgm@g  @ogol  Fo@dmgoymo
aodmglobmom dgdopagbgero gergdgb@gdol dgm@g @oaol [o@dmgdyemgdols
wodol  Losboo s Loldgdol  (51)  aob@mengdgdols  godmygbgdom
aodmg@ogbmn  Jopgmols  gdowpgbgmo  gargdgbBgdol  dodggdo @
98O I>30900:
d’ _d’s, d%,  d’4k _1 d’o d((o-0o¢)/k) +d((a—a},w_)/kl) _

dt2  dt? dt>2  dt?  H dt? dt dt
1 d’c 1 d(c-E-(6-&,-&) 1 do 1 d’
- . > +—. _|__._=_._2_|_
H dt® k dt k dt H dt
1 d%o k-H+k-H+kE do E (0—o.)_Er. ¢
H dt k-k -H dt = k-k "7k dt

‘dge gy, dogowgdm dopgeols 05d5d9) -0 9B I0M §dYE0
damdo®gmbols dgdmgy aob@ma gdsls:

& E d¢ 1 d’c n+n .d0'+ E

TR d H a2 — T =Cyine): 52
dt> n-Hdt H dt* n.n-H dt n~n1~H2( . (52)
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:+II:_511 —©M9350m60lL  bobp®denrogo  dmy@os; N = w EEI

booi E=

Agesdboool 330y WMol 3mgn03E0gbE0; nlzﬁ—(ﬁagmojbo@oob ©0EO
oAmol 3mga03096&00.
aobgobogrmm  3m@EgoEmdol  dgdmbgggs - o =const, 35Tob
3obBmagds (52) doomgol dgdwgy Lobgl:
dZS H dg _ E .(O-_O-B.l).%g).)

+ <= 53
dt> n-H dt n-n,-H? ©3)
od 3obBmengdol bmgowo sdmbslibbo 0gbgde:
~Et 0Oy
gle)=C,+C,-e ™ +—2 .t (54)
n, -H

ooz C1 o Co — Bgdoldog@o Loob@ga®m dyodoggdos.

LoFgobo  3o@mdols (t =0,e= %) aomgomolfobgbom  (54)-ob

8306900

Q+Q:%. (55)

C1 o G I9wdoggools omlsbs goblabmg@olomgols asdmgoggbmm
3MGEgoemdol  dgdegao  mgolbgds:  hodpasdo  3m@Egomdol bbby
GMEgoemdols  IOvygwo  FOgge  asdsoddbgds, go. oy t—ot,, d59ob

E

C2~e_mt—>0, oo t, —dodgoms 20033990 ©0535bmbdo s@ohsdpas®o
3MG3goPMdol 9obols boby@daogmdos.

bg3mombodbyamo  mgobgdol  Logyndggerby  dgdmgommm  dgdogao
300 Mb:

et=t,)= EL , (56)

oh.
oo E , — boba@danogo (333900) o@gzo@mdol dmeyeols dobodsgey®o
d60dgbgemdos s@ohodas®o (3mgo0Mbols gdobby, OmEs t=t .
dmgm 300mdols (56) 3odmygbgbdoom (54) gob@magdowsb dogowgdm:

o 0 =000 O 07040
=C + 1, =>C = + N
E n -H E., n, -H

s.h
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bogm (55) gomgosemolifobgdom a39J6g0s:

o o o0 O=0,4,
C2=__Cl=__ + —= N
H H E, n -H

dowgdygeo I9doggdol (54) aobGmenrgdsdo holidoomn  dogowgdm:

o—-0, .. _Ey o-0,.,.
E)=g | Tty e T e t) . (8))
>.h oh nl : H nl : H

(3MG3goPMdol  AobGmangds (57) dgdmylsbwgdgamos ©@™MTo, oby
gt > o) > o0,
3mbbHAYIgoamo  daoboggool  (g3)  LOPmo  ©ggm@dsizools
aobgoma@gdols  9JL3gM0dgb@yemo  Jmbozgdgbols  gob@mengdom  (57)
530mJbodsiool LobybEol Eslswagbsw asbGmangds (57) Fo®dmgopaobmm
g g0 Labom:
et)=A+B-e“ +D-t, (58)
oo A, B, C 0o D — 390doggdos, @mdamgdoi aobolobrog®gds dobagnols
(3M3goMd0L gJl3gM0dgb@ero Imbs3gdgbols Lodgsegdom, B=A-g(t=0).
(58) godmbobyagdomn s@g(g@mm  Jobs@dgJbGmaod Ti-ol Leyao
©gxm@dszooll  OmTdo  asobgoms®gdol  dgdwgao  9JL3gM0dgbE o
dmbs39d9gd0 (3bA. 2):
gb®ogno 2

40658 3JLAmmo@ Ti-ob LEgmo gxm®ds3ool eOmTo gobgomstgdols
9Jb39%0396@ g0 dmbs(3g89d0

&(t)x10° T=20°C

0582 0 5 10 20 40 60 80 100 200 300
g0 Lo Lo Lo Lo Lo Lo Lo Lo Lo Lo

27 13,17 | 1338 | 1345 | 13,53 | 13,62 | 13,7 13,74 | 13,77 | 13,92 | 14,07

dobs@gJbBemeod  Ti-ol >®ohsdas®o 3MEgomdols  (oby
©gx8m®ds300l LobJo@ols 333900 (3300 gdomdols) 9dbols boba®daogmds,
@@ 0=06-0,,=274/08 — t,=100 Loswos. A, B ©> D 3y9edoggdols
2oblobeg@olomgols @@mol dmdgb@gdobsmgols t=100 Lo o t=300 Lo
‘dg3o0306mm 2obGmagdoms dgdwgyo LobEgds:

A+100-D =0,01377;
A+300-D =0,01407.
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LobEgdol sdmblbom dogowgdm:
A= 0,01362; D= 0,0000015; B= A—g(t=0)=0,01362—-0,01317 =0,00045 .
C Iypdogol  goblobwg@olomgol  aodmgoygbmm  @@mol  Lsfyol
dmdgb@msob gobanmglo dmbszgdgdo obyy. Gm@Es t= 5 Lo:
0,01362 — 0,00045 -e~°¢ +0,0000075 = 0,01338.

dmgm ao5b@magdol sdmblbols dogowgdm: C= 0,119567.
dgegaoe, doomgds LOY@o IRMOIS300lL Aobgoms®gdol dgdwgao
3obmbo:

£(t) =0,01362 — 0,00045 - %% 10,0000015:t.

doJlodognyy®o  godmbomo  3Emdogngds  dowgdygeo LYo
©gg8m@I>300l  gobgomsmgdol  3obmbls s gJl3gmodgbB e dmbozgdgdls
do@ol o6 os@gdo@gds 0,583%.
dodgoms  20M33979e  ©0535bmbdo  33-ob LEPmo  ©grm®dsiools
aobgoma@gdols  9JL3gMm0dgb@yeo  Jmbozgdgbols  yob@mengdom  (57)
5300 Jbodsiool LobybEol slsygbs® AobGmagds (57) Fo®dmgowaobmm
g g0 Labom:
ge,0)=A0c-B-e T +D - (0<0,,4.) (t-1.,), (59)
oo A, B, C @os D — 39©3d0ggdos, @mdamgdoi gobobsbmg@gds dobogools
(3MG3goPMmdol 9JL39®0dgbEyeno dmbo39dgdols bo'dgoem gdom,
B=A-c—-¢(t=0,0)-D-(0<0,,44) 1"
aodmbobyagdomn  (59)  sgfgdmon  Bobs@gJl@meod OTD-BM-78
>®doMgools  Jmogo@o  dods@myergbosb  45%-0m  3yddgolsl  LEYao
©9BMAI>300L @AMTo aobgomsdgds (3be. 3)
gb@ogo 3
30650 gJbE™mod ITD-BM-78 s&80gds 45°-000 3939g0LoL

&t)x10° T=20°C

992 0 1 2 6 20 40 50 70 80 100
o Lo Lo Lo Lo Lo Lo Lo Lo Lo Lo

8 34 3,86 4,0 4,22 44 4,6 5,65 4,7 4.8 4,85
10 4,2 4,63 4,95 5,19 548 5,76 5,85 6,02 6,05 6,07
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dobo@gJLBmero@d DTD-BM-78 s®do@gdols dmsgs®o dods@mygen gdowoasb
45°-000  3993dgoLol  bobp®daogo Lod@gozol  Jgges bwgsdo (bsb. 5) -

Cpine =6 33/ .

pexe 6 =1ihyyd”

m.
6 = 4242/

é--ﬁm‘
G =6sg/a"

(/-_: 6 = 104/8"
T
. —

f(bgl

0 25 50 75
bob. 5. 3065@9JuEmeod ITD-BM-78 5&80kgd0l dnsgsto dods@mmsmgdoesb
45°-000 398930l LEPoO ©EIBMAIS>300L PH™To obgoms@gdols IGLgd0

d0b5@3 9B men0d OTD-BM-78-0ls NONRIENOT (3M33>PMo0L
boby@d@rogmds dodgoms @osdsbmbdo o=8-10 3o/ld2 — t ; =20 Lo.

A, B o> D 9y9wdoggdol @sbopygboe aodmgoggbmm  Lodgogom
33505 ms  dgmmeo  [28]. dmdgb@obsmgol t = 20 Lo ws t = 100 Lo
943900396 yero  Jmbsi3gdgdol  godmygbgdom  (59)-sb  dogowgdm
aobGmangdoms dgdwgy Lol gdsl:

8- A=0,0044;

10-@ =0,00548
18- A=0,00988;

- {18- A+ 480- D = 0,01002.
8- A+150- B = 0,00485;

10- A+320- B =0,00607;

Lbodygogmm  33op@s@oms  dgmmeom o3 gobGmangdsms Lol gdols
5dmblbolsls dogomgdom:
A= 0,000548888; D = 0,000002166.
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C 9ydogols  goblsbwg@obomgols  godmgoggbmm  dowgdbyao A, D
d6093bge0mdgdo s AMOL Lofyol dmdgbGmsb gobarmglbo gJL3g@0dgbEyano
dmbo39dg00, 5bg t=1 Lssmobomgol. 35806 (59)-@sb dogomgdm

0,0041391104 — 0,000904464 -e~° —0,000082308 = 0,00386.

0,0054889 — 0,0011156 -~ —0,000164616 = 0,004163.

dogm  aobGmegdols  dgxodgdomn  ©s  dowgdygmo  aobGmergdols
sdmblboom dogomgdo:
C = 0,569420317.

dggao©, dodgoms osdsbmbobsmgol o = 8-10 62)/882 dogowgdm
LA geo ©gnm@dsizool gobgoms@gdol dgdogao gobmbo:
£(t,0)=5,4889-10" -5 —(5,4889-10* .06 —&£(t =0,0) - 4,332-10° - (0 - 6)) x
x g 2B 1 916610 (o — 6)(t —20) .

dowgdygeo  3obmboo  asdmmgeogmo  LOymo  ©gnm®dsi3ogdols
d60dgbgemmds s dolo  doJLodogydo  FoBdwmdomo  EEmIoengds  (Amax)
9JL39M0dgbG o dmbs39dgdols dodo®m [o@mdmwygbogros dgdwgy b®og
4-3o.
Omam@3  gbgoogm, odmam  Jmegmol  3mEgeoemdol  aobGmengds
(57)  Logdome  bybEow o gol  m@Egeemdols  gJb3g@0dgbd e
dmbo39990L  dodggdoliol, @mdangdoi swgds@dgods dobognols  bobay@danogo
Lod@ ool brgs®l 5byy 3ansbFogydo 3mEgsEMmdols s@gdo.
Gb@ogro 4

35JLoBo>E M0 BSOEME0M0 (3PMI0EJd> (Ana) gJl3gH0896@ o
dmbs39dgd0l dods@m

&ot)x10°
2

o,
6/332 0 Amax 1 Amax Amax 6 Amax 20 Amax
d Lo % Lo % Lo % Lo % Lo %

8 34 0 [3797 | 166 | 4024 | 459 | 43 1,9 | 4391 | 02
10 42 0 | 4693 | 136 | 4975 | 0,52 | 533 | 2,72 | 5489 | 0,164
o. & o,t)x10°

3%/ 89 40 Amax S0 Amax 70 Amax 80 Amax 100 Amax
Lo % Lo % Lo % Lo % Lo %

8 4478 | 2,73 | 4521 | 285 | 4,608 | 2,0 4,651 3.2 4,738 | 237
10 5,662 | 1,73 5,75 176 | 5922 | 1,65 | 6,009 | 0,69 | 6,182 | 185
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2.12. 89033000M9Md0L MYMMI0S

89933000M9Md0L  ®»gMEO0L  Lyxzdzgel  HoMTMogbl  dmen3dsbols
©5H3060m3900L  L3g@3mBoEool 30063030, LssE FIMZ9EoLHobgdmEos
7 0m09bBHdo  IMmEYdMYo  IGHZ0MM3go0L  (ds03900L)  bgyogzergbs  t
dm39b3do 45630056090 EIRMOTS(3090DY.

50 09gmEool Jobgz000 IRMO530900L  SMHgHOLIMZ0L, dsd30Ls
@S ©IBMOIS305L  FmMol  ©sdMm30090Egdol  HR03MdOL  dgdmbgzgzsdo
399009496905 B (3956-300BHGOOIL 2obEMmengds [25]:

t

e0)="W LK (t-0)-0()-dr (60)
H Hj

oo d9035Ly @S IBMOTo30oL  GmMob ©adm3090Egdols

5M5)Mx503md0L d90mbgazsdo 459moyabads MBOHM DBmAsEO 0. MIdMEDbMZ0L

3oBEMgds [33, 34, 36]:

(p(g)=0(t)+_t[K(t—T)-a(T)-dr, (61)
Lboog  ¢(g) — Ibmermo @ggmﬁaogogbob BMbJEoss, OMIgwos  sfigdL
dsboerol  goF0d308 O0sGLAL;  o(7) —Bmys  Jgdmbggzsdo  GMIo
3399050  d503%;  K(t—7)—0bGHgacomm®o  (52) 2563 mgdol  awmwo,
Omdgwog  2oblobEgmagl Mmool t 8mdgbGdo  ©IBMOT>305HY
9OMGMEM3zsb0  dsd30L  Bggegergbsl,  MHmdgerog  dmddggds  fobs T
dmd96@do M™ol gMmMgEol A56d53crMdsd0.
396@Mgdol (61) 259myqbgdool doMoms LoOmEgl Fomdmoygbl
3ol K(t—7)  990bggzs. v  2ob@megdsdo  (61) Mo 5009ds
99b3Mbgbzosw Mo BMbJ30900L x50l Loboo, 859ob  gobGmengds  (61)
399L505990 06503 09000033M93030963 50056 ©O0xIOIB305wME
2390GMgdsL.  Fo™d, MMamOE  9JudgM0dgbEHIO0L  250MIEObsgMdL,
3M(33900MB0L 369 YO0 (3O 50fIMYds FBEMMd0m 9Ju3Mbgb0sw MO
dJLOM.
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1) 3m3350Mmd0L d9dmbggzedo o =const=o, (61) doogdl Lobgl:
t
(p(g)=0{1+J.K(2')d2'j=(7C -1+ G(1)), (62)
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LodE30EoL  Bgageom  700-2700  33d/A%  (70-270 83s); 8d0dy  dEMBOL
L3039 033w gds 180-205 330/L3% (18-20.5 835) LsBE3EYPRTo, STSLMSE
§/G=0.58. dbmdmdo  dgBH™boL  LodBHlzoagby  99dglgdol  I60d3zbgerm3zs60
393w9bs  90b0odbos  ygzgms  65dOMITo.  F9d3Lgdol,  dsBHMoEol o
50039Hool AsbolnvMGBLPGAL OO YMMOEMGds 943030 BobgzMoOLZgeULen
5699000 [34].

09BH™bol  Fo39gdsBH03mo  dmgerol F9dabs, Lodwmoegdsl dmagi3gdL
omobMdM0z350  J93039bmm  dgBHMbol 535 vy 0d  LEHO®WIGHMOVWO
9w999630L  fzwowo dob Lod@zosgdo. gu 30 LsTMOEgdSL  dmy339dL,
90300mm d9BH™bo [obsbffo® ImEgdmwo ™30L9d900m.  sLsb0dbsg0s, MH™I
L5039EMMBOL MIME0sdo  LoLEBYIgOoL  LobmgBol  sdmisbs WG
399005350390 fobsbfomo dm39dmwo Lobgdol Lobmgbom
ULAHOMISHOMo  ©s  GMbsombseMo), MBOM  Fshom  B3gd@®do
LobBHYdgdol  Lobomgbo  goboboegds, GmameE  (obslfs®  dmEgdmwo
LobBH9Igdol LobmgBo Fgdmbzgz00 (335¢9dsE JoMgdmdo [129].

gbmdowos [105], ®&md DBmyoghomo  domgds@ozmcdo  dmEoErgdo
©59M930009090s  3MB3MgAHME0  Bsbogrologeb, Moysb dsmo Fobss®Lol
RMOISWNOMBS  2odmbsdogl  0d  LogPmmb, 53  sdsbolos™MYOYE0s
3M6309G Mo ®gMEOOMWo  560H9gd0LsmM30L.  SBgm  9MHggOL B MBL
L5039 MBdOL MGMEO0S.

39630bo@mm L50TgEOMBOL MMMl JOMHOMIPO IO gdgdo [50,
156]-0  dobggzom; gl ©YIMYWYdgo0  bJoMms  0dbgds  25dmygbgdemo
00650090569  65dMM™3do.  LH0TGEOMIOL  MYMMHOOL  LyZ0MbYOOL  BIOOM
3956bo30LmM30L  godM0ygbgds  5EEBSMMIOL MIMEOOOL s Fom9ToEH0IMMO
LEHOGOLEHOIOL FJOMPYdO. (36MBdOOY, Fobsfogdols bmMTsgrmMo  3obmbols
3990yggbgds doboeols LodE 3030l ™M30L90900L  SPLIHYMO. BsOOWSE, GOy
09000b39398d0 53 396mbol LodsGmEH030L godm dobo godmyggbgds Fgodergds
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04mb  A539MMWdME0. ol 00gg3d  ©353059MmB0Egdger  LoBMLEHIL
9Jb39M00896G e Fmbo3g0gdmsb,  Foa®ed  obofowgdol  Be®dserGo
396mbol  mobsbdo,  Ambogrmbgwos  dgdmbggzomo Lowoggdol
399mgwgbs  Motygmxzgomo  360d3bgermdom.  sdol oMo,  obsfogdol
d6b 543t LodgBHMomwo bsobosmo. gb MmMo BodGHmMo 3M0bzoddo 6
qosbbdgds  dgso  bbgmeool  Gogo  d9dobozmMo  sbolinsmgdemgdol
R0DBOZMNO  SOLL, sFoFGHMI bobobob Fgdmodzm  bmgogdmo  bgarmzbm®o
bgebgdo 98 Bogermzs690900L  5BMLOgblMgws©.  Boaed  s©0bodbmero
396of0qdol  mogsMo  653wm3zsbgds  sMol  ob, Mmd ogo o6  BBL
069gd®030 Lsbom Fgo®o FHobol LodEIoEoL MYJMOOsdo. ST VOMYOIIGIOM
39000Mbg35 3500l [26] gobsfoemgds.

3500995l obsffoergdols g3mbdzos:

F(X):{O @m@Es X<0

« 73
1-1™ Gdmas x>0 )

LoO3 A, 0—I®IBOMO  35M5TYBHMGd0s;  Fomo Mo L OdgEMOOL
09mMH05d0 sblboo 0469 J39dmom.

350095l 49bsffoegdol Lodzzmogy:

f(x)=aix“ e, (74)

Bob. 7-Bg bsB39bgd0s dobo L0d33M030L  2obsfogdol  yMmex3030,
OMQMOE bobsBob BBL, Gog MBOM EOOs o 3565dgGHMO, doo MBOM
30065 gobsfogngds.

3500l Hodob LodBH3oEol  Absfowgdols sdbsbgzgwr BmEIMEgddo
LodBH30EoL Bzl  bgs I60dzbgEMds  MLLLOIEMOOL  BHMEos. gl
©9090s BoDY03MM© dobos®lMms, MO0 9O OOl F9ambsBOIOIO
390500 gd0L  253mygbgds, 3065006 Fgdmbgazomo gugdgb@Eadol Lolsbwgtm
360036903900, 9693963009396  R0BOIMMI©  OLGdom  LodBHIoEoL

oo L.
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150 ) =
Jx)

a

0 1 3 3

bob. 7. go0dgmsl gobsfomgdol 3GsJBogyeo 8603gbgmmdols
ad8mbsgganggo 30@5dgH®Mgdol dmJdgro Lopowggdo

350890l aobsfoggdol 3@s]@ogyero 360dgbganmds gobolsbwg@mgds
0dom, @md godmbsggmggo 3o@sdgB®o s@ol dobodydo oo Gomwgbmdom
dmJdge Lowowggdl dm@ol.

Omam®a3, bgdom  oym  o@bodbyero,  dslbosgnols  Lod@goiob
LEodobBoggeo  dgbgdol  (3gddmw,  dgHmbol)  yomgoaolifobgdom,
boodgemmdol mgm@ools LEAs@ob@ogg®o dgmmegdo s@ol dmbsbydbgydgano
0bLB®YIgbBo  hggbmgol  LoobGgdglm  Logombgdol  goeslbsfyggdow.
boggomdol  Loodgommdbsdo  oggaolibdgds, boggmmdol  dgbodangdanmds
‘d90600h7bml badolibo gJldenas@oEool godyggyen 300mdgodo. Loodgommdols
0go@ooll  gOm-g@mo  dodomswo  (3bgdos  3GYybgds. IBYnbgds, gfmegds
boggmmdol  mgoligdols  olgm  dJogrosh ob  bofogmddog  ©ogoMa3o0,
Amdmol @OmLs3  db0dgbgamgbom  I30M©gds o6 Log@hmme 03G90
dboybo®osbmdbs.  bmyogOo  dgdmbgggzedo gl 3bgds  bybGow  s@ols
3oblobegdygamo,  Lbgs  dgdmbgggsdo-go@omdomse,  dopa®sd  odgnggs
Lbgoslbgs  @oibgomo  dsbslbosmgdangdol  Lsodgommdols  dgdm@Esbols
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Lbo'dygoagdsl, @mdgamms dobgogon dgodangds dggosdmo  Lbgowslbgs
G030l boggmmdgodo.

JBY9bgds  2odmfg99mos  wodggangdom, bds@gdom, wsmaogmdom
s 0.9, 03@gmgg boggmmdols bo@olboli 5b6dLobwgMgeo 3o@M539BH®gdols

dorgeemebyaro, 3350000 GgEomgdom.

JBY1bgools BHo3owsb 2odmdwobs®yg, LobEgdgool bsodgEmmds, dgodergds
aobbogogen  0gml  Lbgowolbgs  ob3gd®do.  dobgbgdo,  @mdagddsc
2odmo{ 309 IBYybgods ©sgogdodMgdyaos dobognsdo d0dpoboty go® 3399w
30bo gY@ s  gobogy®-d5do6039® 300m39bgdmsb. 3MmmEgLlgdols
dodobo@gmds  53530Mgd gy o@s  Jo@HM  ,,dobogob”  30MmMdgdby,
oModge  gangdgbBol 3y domdoll  30@mdsbg3.  IHYYbgdbol  Bobogols
BgbFogeol eeobo woro gydopegds 9dGage Sbos LoRo gYHhorEyos
9J393> Loodgemmdol g3mbmdoy® Lsgombgdls [26, 50, 171].

[106]-do  IByybgdsdo  oaerolbdgds,  Lbgyeol  bgdoldog®o
9 939bHoGgmo  JoEgemdol  yowabgms  begdgm  Eymds@ymdsdo.
Lbogo@oygoms, M3 gegdgb@ol  begdya  Jegmds@gmdsdo  gowsligems
2ob0lobmg®mgds  dolo  odsdyao  dgmds@gmdom. o3 Lobol  3BYybgds
dgglododgds  @mIgemowsz  [g@Goeols ao®Tgdm  dgbodhbggo  bo@bgbo
©gx8m@ds3ool Fo@dmdbol, 3esli@ogyd doboamgddo s Jo®ggao Lobols
Omgg30L ©oFygdsl dgoxg dsboan gddo.

Ls0dgmmdols mgm@osdo, Logygs »gergdgb@o” 2opgdymos s®s do®EM
3obg9mggao  LobEgdol bofomow, s®Medge bgdoldog®d dmFymdogrmdsw,
gBoms s bbg. Gmdgamms Loodgommds 53 dgdmbgggsdo dgol§ogangods
dobo dgdoeygbgano bsfoagdols Loodgommdolsgsh ©sdmyzomgdes.

aobgobogomm  gangdgbBo,  Gmdgmoi =0 dmdgbBdo  0fygdl
9 domdols, bmenm, @m@Es t=r 3mdgbddo g gdgbBo 330d@ynbgdl. ds5Tob
5ddmdgb, @md 7 (dgdmbggzomo Lowowg) >@oli gangdgbBol LogmEbeools
boba®danogmds aobofoangdol gobmbom.

Q(t)=Pir <t} (75)

39bdaos Q) sdols  gargdgbdol  dByybgdol  sgmdosmmds  t
dmdgbHodeyg. sMLgdmdl Imbsb@gds, OmI gybjgos Q) 9FVyzgdos ©o
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>@Lgdmdl IBYnbgbol sgrdosmmdol 9fyzgpo Lodizgdogg (ofs@dmgds t-mo ).
Q) 39bJ0obmsb gOmoe  bdodoe obdomgds Lbgs ¢ybjios
P(t)=1-Q(t)=P{r >t} (76)
9:0. 90939630l YBYgo®o Fgdomdol sendsmmds t w@™To. gl gyubios
bdodo ofmpgds Loodgomdol g9biosw. dolo dspsomo dmygsbognos
bob. 8, 5-bg P(0)= 1 s P(t)> 0, ®m@Es t—o.
olobodbogos, @M t oo o gdamdsi 0@ s@ols sy gdgeno
0ol gobogyg®o dam, ol dgodengds ogml bgdolbogdo Lbgs dglsdsdolo
30M5dgBMo, Gmdgeoi dggbodsdgds aodmbsggangg dmgamgbol.  go0dyesls
356mbolomgol Loodgomdbol gubjioslt o3l dgdwgao Loby:
Plt)=¢ ™. (77)
JBY9bgdols Lododdmgds:
Alt)= adt“™. (78)
am@s o>l 3d3gybgdol  LsFodOmgds  ImbmEMby@se  0bOyoS
byanosb, dm@Es a<l dByybgdols Lodod@mgds dmbmEmbycse 04 gdls ©s
o0 oMol dgdmbobegdymo Gm@Es t=0 (bob. 8, 6)
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P(1) s)

0 t

bob. 8. dmbm@mbydoe bOsEo s gammgdso IGYybgdsms
b>dodB™gds

d®gubgdoll  LsFodGOmgds  At)  s@ol  0dolo  sadsmmds, @™
90 93gb@ds, @Mdgendsz 0dydogs t ImdgbHodwg, 33093Y3bgdl @WAOMOL deagm
I0mggmby (g0 gb googgmo  GmGas). IHyabydel  bEHaGobGHogg@o
Lo>dodOMgds Brgros @AMl ghmgyedo dmdbs@o IBYgnbgdol @oibgobs.

o > A 35M0dgBMgdol @oibgomo 360dgbgermdgdol aoblsbmgdols
305]Boggmo  Igmmpogs,  goodygasls  aobosfoggdsdo  gJl3g@0dgb@gyero
db0dgbgemdgdom  @opo  LESE0ggM0  dohggbgdergdom, o3 dgdmbgggsdo
Lod@gozom, dmygsbognos [202]-do. ImFymdogomds, 3md3emgbo s 5.9.
Amde gdo dgoagos bofomgdoliogsb, GmIgems Lsodgommds dmzgdygaos,
Lo0dgommdol mgm@osdo 5Go®gdgb LoliGgdol Labgenls.

5ddmdgb, @md LolGgdol N gergdgb@do dggMmgdyeos dodwggOmdom
boodgemmdol mgoebsb@obom, myggo bgdoldogHo gangdgb@ol dBybgds

0{393L dmgeo LolBgdol d@Yybgdsb.
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0930 bobEgdol  dBygybgds  wagds  d5dob, OmEs  gg30d@yYbgdls
LoliGgdsdo dgdogomo ggges gangdgb@o, 35Tdob >3dmdgb, G®I gangdgb@godo
LoliBgdodo 3s@omgeny@s® >@0sb dgg@mgdyyanbo.

Log@mm dgdmbgggsdo, LoliGgdgdol Loodgommdol godmjgenggobsls
‘dgdmeols I3gybgdol xagx0l d3bgds g.0. 03 gergdgbBgdol gOMMd@OMds,
Amdgems IGygbgds 0§393L dmgao Lol gdol dBynbgdol, dodob dm@Es o3
9ONMoomdols ghomo bofogols I@yynbgds o@ 03936 Jmgao LolFgdols

dBYnbgdsb.

222. 3g@mbol daMmomds MHx030 3mE3500Mdol
306md70d0

boby@denogo  o@godmgols dmJdgogdolsl  dg@mbol  gangdgb@gddo
aoboboggds dbmGMby@om bOWs®o ©odsdymmdbols dgdmbgggs dgdwgyo
Q}m@adgeomn [100].
da(r)

e(t)=o(7n)o(t,7,)+ _[ s(t,rydz, (79)

bowo

5(t,2'): +C(t,2') (80)

1
E(7)
bz, gOmggEmmgsbo Geiemdono ©igm@dgess ¢(t,7) - GMGERRMsl
b@go®oo.

(3M(3350Mdol ggges mgm@ools boggydgganbg dgdm@Esbogno dgolog@owe
- ©@Oggo0  Boboll  dmpgmo,  @mdgamoi  dgBmbol  gRMEAISE05L
dm g ggoosbo  ©o@g0MmMggdol @®ml,  olggg  ©ododygemmdsls  @o
©gx8m@Odsgosl  dm@ol  gogdodo  hsomgargds (Oxgoge.  dopa®od,
9dU39@0dgbHgmds  ggergzgdds  [8]  obggbs,  @md  dmgeggemosbo

©053000g9d0Lol o —& ©odmoegdymgds dbodgbgemgboe aoblbgogogds
(6s5b. 9).
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0

65b. 9. Iy 300560 SHFMMZgdolol O — & ©SFMGoLgdYmgds

(80) aob@magdols dodxggbs bofoaol Jodggamo (9360, dgodergds

303030 5GS AMyMA3 dgologMeE-EM g0 EIBMATSE0S g, , , SMIgE
Omam®O3  dgobog®o  ©gBm@ISE0s g,- (o—g, )b s®{Ox050
©admgoEgdgegoolol  S(t7)  ©sdsdgdom  yobrgds o Fubdioes,  (80)
3obBmM@gdoll  3odgger o  dgm@dg  (93096do  ogo  3®0b03To
03MmJbododgds  aoblbgeggdogmo  godmbsbyagdgdom. Jodgger  §g30do
5(G,t,z') 9353d0OEgds do  6gobs o gRmMAISi30ol, Loowsbsi ogo 33

doegero dgodangds obg godmglobmo [8]

51(0',t,r)= +Cl(t,'r). (81)

1
E,[o(7).7]

dgmerg  §930do 5(6,t,2’) aodmobobgds dodgol s ©ggnem@dsiool
xodoo:

o(o,t,7)= +c,(t,7) (82)

Ea [O-(T)'T]

81 s (82) goedgmwgddo E [o(z),r] ©> E,[o(r).7] 343900 w0
dbgdo  dmyagdos, @O®Iggdoz  oblobwgdymo  5M0ob  ©osa®sdo@sb
0—¢ 690™mbols dmgeggowosb 393dgobols 7 @mols dmdgh@do.
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o—& ©0oa™5dol oMo ®Rg0gmbols gL ogaom (79) gob@mangds (81)

©> (82) ©odmgoegdaamgdgdol gomgogolobgbon [oddmwygds ‘dgdwgyo
Loboo:

e(t)= G(r1)5(a,t,rl)+jdod-—(rr)a(ont,rl)dzur A(t),

A(t)=o(7)0,(o.t,7,)—o(7,)d(o.t,7,). (83)

sM5(Mx030 3mEgoeMmdol s@olmgol hoo(gdgds sbgmo Lobom [28]

g(t):EW[O-G(Et)),:I Jt' (7) { [0' ]}dr If[a ]a(at’;)df+A(t).(84)

a

Bgdepmd Fgdmwol  daaliGogg@mdol s mEgaRMdols Bg@ggmo
3obHmEgdgoo,  OMI@ados  J0o@gdosh  ©OYeR-3MEFIRML  Gabol,
399330009md000 ©O oMol s odggagdol mgm@ogdol doboby. o3
0gm®ogdols  dodmmgbgdo  godmoygbgds  gob@mmgdsms  godmygsbolsls,
d4olbog®o ©gBMMI>300L sMS{OR0gmbols yomgans [omdmagds dglsdsdolbaw
(84) godmbsbyangdom.

00 9350-30(33500 Bobol mgm@ool dodmmgbgdo hsofgmgds sligmo
Laboo

C(tr)=@(z)|1-¢" 7] C(tr)=@ (o) 1-¢ ] (89

(84)  BHowmds (85)  odmyowgdymgdgdols  gomgsaolfobgdom
‘dgodgngds [o@mdmgowyobmon sbgmo Labom

s(t)=—F—5—= E I:O'(t t] _f (7 )GT{E [o-(r) r]} _ff[a(r)(p(r)dr+ 5
+I flo(o)][o(z)+ j@(f):l:|ej(”)dr+ Al(t).
A(t)= 3 [Ga(r) I, [G (%) ]t f[o(z)][C.(t,5)-C(t.7)] B

(86) xm@Igmom t-0 MOXIOH Ao0xgMgb3osmgdomn e sliGo -

Amdoll s  (3mEgomdol  dgPgya  Asbmagdgdl Mg o-(3M (33500
Aobol mgm@ools boboby gdbgds dgdwgao Loby.
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&(t)+d(t){J—E”F %}+JEW[G(t)it](ﬁ(t)f[G(t)]:
=E, [o(t)t]{z(t)-A+j[2(t)+A(D)]}

49933000 gmdomo  (30(3350Mmb0l mgm@ool do3mmgbgdols godmygbgds
QIUTEN E(t) = E, =const, dodob E, I:G(t),t] =E, [G(t)] >

(88)

E, I:O'(t),t] =E, I:O'(t)] dgobog®o ©g8mAI>300l s®5{Mx0gmdols
aomgogolifobgboom, d99330009mdomo (3MG3goPMmdol 0 ge@ools
obGmangdgdo hoofg@mgds sbigmo gem@don

B O'(t) t 0 1
‘g o717 (t)E{Ew[a(rﬂ}dT— )
—j; f I:O'(T):IE{CO [1—Ej(lfr)]}dr+ A (t);

o) (0 e T (e g
MO Tofo)] Efofe] " LNl o0

(90) 6066(0;@3601) t-00 go0x90 b0 gdom 3030@3600
(t)+iCE,[a(t)]f[a(t)]=E,[a(t)][ £(t)- A ()] 1)
©5dggergdol  mgm@ools  godmygbgdom  m@EgeEmdol  bmgs®o
Joddmeagds Lobom

clotr)=20=2() - ¢ (5 al)-al) (92)
€. [(0).0] €, [#(0).0]

sbgom dgdmbgggsdo odggangdol mgm@ools do@omswo aobGmergdgdo (92)-
ol pomgoaolifobgdom dgodangds sbigmo Lobom hoofg@mls

- o)
(t)= E.[o(t)t] f ()8TE [a(r) f] (93)
-gf[a@ng{sjﬁif}fizﬁ}dﬂW
o) o) o () o) |94
A (t)0 £ To(0).0] E.[o(0)0] flo( )]{Ev[[i(o),o] Ew[i(O).oj}

(93)  aobdmagdols t @AMon  gooBgAgbiosgdom  dJogowgdbm
JoA0Mo©0 gobBHmEgdgdl wodggangdols mgm@ools doboby
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e fe®]
{07 To(0a] & [o(0)o] W AO

04 bsgmgemomn @md @, (t) = p(t), 35306 (95) Joowygdl Lobgl:
e o(t) flo(t)]-f[c(0)] f[o(0)] |.
e UM R s R O

3ensbBogy@mdoll s 3mEgomdol dgmgymo asb@magdgdo dggeno
>  dognby  dggamo  dgHmbgdolomgol, slggg FOxgogo  mEgewmdols

s@olbmgols  65dOMITo  domgdymos,  @MAmAOE  gg@dme  dgdmbggge
‘dglododolo s@s{OG0g0 gobBmagdgdowasb.

dg®mbols  bobp@demogo  39ddgom  asdmfgggmo  dgdobogydo
Joamdo®gmbols  s@dfgMo  aobGmemgdgdo  Lodygogmgdols  agodanggls
dgaobiogmmo  Fgobog@o  sOFOGogmds @Ml gerslogy@o
0gm@ools 36mdogo dgnmegdo 3GMbmgdol yoslsd@geso.

3obg30mo@gdygamos dgmmwo M 30bsdgBmbols gmkgools sbas@odols @
5M5(39bRA@do@yY@0 393 I  gmermboms  bobdmiang s boba®derog
©G30OMGODY 3gmdgHHogmo s Gobogg@o (Fgobog@o ©s boby@darogo)
5@5{M%R503mdol pomgemols s dbo@fo®ImJdbols. ,,bylGo* dgmmeogols
bogydggenbyg wodydoggdymos dosbermgbomo dgmmeo bgdmm swbodbyano
90 9d96@ 900l aodmmgenols  boba®damogo s@godmggdol dmJdgogdolsl,
9B ™bol Bobo 9@-domgds@ogg®o balbosmo.

aobbogramos 306569Bmbols @g@mgabo gergdgbdo LY@ 3ymnbmgsbo
2ob030 339m0m s Log@wgbo Lobl®omn dmemTo. Jowgdymos goMoywgbdo
Omdggboz  35dmoygbgds  @30bsdgRmbols  mgm@osdo.  Lods@merosbos
3O BYgero 33gmol 303mmgbgdo; 31ddgolsl, @mEs syomo ozl @ybgsl,
©5dM ooy gds o =¢ bgdolidogmo dmd3mbomgol dodyggds @osy@sdsls.

aobbogygaros  yggaoby  PPOm  @adsdygmo  gggmo  gagdgbHobo,

90> 3odmlobgmagds  dmogodo P 39Jdm@obsmgol s  dmoge®o
Imdgbpolomgol M . godsddboemo  gm@dgmgéo P -ls ©s M -0l

6H

2oblLobgdolomgols dmygsbognos b5 ™o [8].
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dodgs,  gmggeo  bobeg@obomgol  3993dg0L  bmbol 99456y
2ob0lobmg®mgds dmyganggoosbo 39ddgol o =& osgy®sdol dgL{ogerom
©> dGHYgEo 3ggool dodmmgbadom
o="f(g); i=01..4 97)
Fobolfm®mbol gob@magdgdl gobbogoyano 3390m0bmgols do@omswsw
5Jgl Loby:
- 3mdol aoobgomodgdolisls
P=P, =0, M=M_, (98)
- 5M5396@®o M0 39ddgo Lggdol aosbyomodgbolsls
P=P,; P[/+(Ke +0)]=M,, (99)
oo Pa godg doamss; Mg, — 069 dognols dmdgb@o; K — 3mg503096@00,
Amdganoi  gobolobwg@dgds gybjiool  dglsdsdolbmdsdo,  gangdgb@ols
@gOdob o gbgom.
©0ggBb30tgds P oo M -ob, slggg (98) o (99) Yobolfmdmdol
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