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Abstract

Modern tendencies in scientific technical progress are characterized by a wide
implementation of effective technologies, automated machines and devices. Are
implementing automated copying and program control machine tools, lines and
robotic robotics systems, automated transport equipment, etc.

As is commonly known, the main functional elements of industrial and
transport vehicles are automated drivers.

Multi-contour multidimensional automated drives have been widely used in
complex shape detail’s processing on machine tools.

It also states that in devices for processing of complex shape furniture details
were widely used hydraulic and hydro-mechanical follow-up drive, in addition with a
variety of technological systems has been widely implemented in follow-up and
electromechanical drives that are carried out effectively through their involvement in
programmed control systems.

The purpose of the paper is

The modern automated machines and machine complexes are widely used in
the drive, in particular in complex shaped details intended for processing
multidimensional multi-contour reproduction and control programs and the machine
robotic systems operational multi-contour follow-up schemes and systems for new
models, dynamic annals and synthesis methods, the research directed towards to
improving the quality and efficiency.

In order to achieve the stated goal, the following research tasks are involved:

— Analysis of the functionality, structural and kinematic structure of the drive
systems, their dynamic research methods and methodologies, and the formulation
of the research tasks;

— Functional analysis of processes intended for the processing of complex-shaped
surfaces and, as a result, the development of individual elements of the three-
coordinate rotor-grinding rotary-machine hydraulic actuator drive and a structural
model of whole system’s movements;

— Development of kinematic dependencies of the longitudinal and rotational
movements of the preprocessor in the multidimensional follow-up drive of
grinding pneumatic cylinders, point of contact with the surface, pneumatic
cylinders axes, anchor rotor and control inot relative rotational movements;

— Development of models of separate functional elements and separate coordinate
hydromechanical mechanisms and their dynamic modeling of a fully integrated
three-coordinate copy hydraulic system;

— Dynamic modeling of the electromechanical drive for studying the complex
structure by combining separate models of regulation and control elements with
approximation models with elastic links in mechanical part;

— Develop of original methods and techniques for analyzing the transmission
functions of dynamic computational systems, dynamic structural circuits using the
obtained models.

Issues related to modeling and research of dynamic quadratic systems are
considered. The basic methods and methods of constructing and researching both the
mechanical part and the whole dynamic systems are analyzed.

Structural and constructive analysis of copy machine tools with
multidimensional multi-contour follow-up drive computing systems, applied hydraulic
drive models and transient processes is carried out in the work.
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Based on the carried out analysis, a three-coordinate copy drive system
equipped with a hydraulic drive is introduced on consideration for the processing of
details of a complex spatially curved profile.

By analyzing the relative motion of individual links in the dynamic process of
copying, generalized coordinates is necessary to construct dynamic models are
identified. Generalized images of potential and kinematic energies, dissipative
functions, and forces are developed, and in accordance with the functions of their
previously identified locations, a second-order Lagrangian equation mathematically
models the dynamics of the control unit. The necessary rules for describing the
dynamics of the hydraulic elements of the study system were also developed.
Mathematical models of the dynamics of the whole three-coordinate copy hydraulic
system were developed using the obtained images.

Functional analysis of the research copying device shows that for further
research we are considering with a complex three-dimensional follow-up system: a
qualitative analysis of the dynamics models developed provides a useful theory of the
dynamics of the systems studied. In terms of the practical realization of the
determined research methodology, a number of research studies have demonstrated
the effectiveness of the developed synthesis methodology. Robotic systems and
modern machine tools is widely used in electromechanical follow-up drive systems
with regard to the qualitative and quantitative analysis of existing studies indicate that
these systems improve the technical properties of this system is the most relevant part
of the flexible mechanical connections into account and the layout of the entire system
dynamic modeling and dynamic research issues.

A mathematical model is developed based on the construction of outlining the
oscillator component, according to which the system will be viewed in two-contoured
form and the inner contour represents the structure of a rigid link of mechanical
system.

Based on the known dynamic analysis of the research work presents the study
of the dynamic electromechanical system of the original methodology of the study,
whose main components are: the inner contour parametric analysis and synthesis of
theory and subject to the regulation of the entire system of transitional processes
instituted by oscillating movements research settings a. The feasibility of the
developed methodology in both parametric analysis and synthesis is indicated.
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M. (7)

3905 5000 IgmMmEOLY, SOBYGIMBL SMYNZg AMOBMIBIOE0IMEOO
5 269803790 IJNMEOIOO.

©6935003530060930560 LOLEZHYIJIOL OBsTO30L  sTM36900, GMAMOE
Dobo 5393006093 bo 50056 M30UGdIMS 33E0EGOGOIOL FoblsBEOZMLMB,
9099963930l ©0b65303MH0 IEZ0M™M3900L Foglodscr® 60d3bgemdgdOL
5 LoLEBYsMs MYHBMBIBLMO FYMTSMYIMDYdOL 306HMdJOTO.

0565990Mmgg 8564969030  299myqbgdiemo  58dGO3ms Mg EO
dmm3z350mM35¢g  LobEBgdgdo, bdoM  Jgdmbggzsdo 00933690056 GO
3M5)OR0390L, Dmaxg® 30 9MLEIE0MbIOMgdL, Moz I60dzbgermzbo
SOHMMEgdL 35000 s3MHIMYJBHIO0L s 33¢0g30L Lo3omMbgdL [14, 54-59].

0530L¥BOEI0 S 0FMEGINO MbG3900lL 33930l FGPMPOMEMQ0900,
©o53vdbgdmbo 9Mm0sb 5. 3. W053MbM30L  BMIMHMBSMS  FOYMIMOOL
RBMM0 LogzME]JOOL gAY 53900l FHO3MEMPOE, COBIMIBEF0SWE
3906@M@gdsMs  bo®olbmdMmog  mbsdgbGH e  MgMm©m0gdbBY,  @owsdi39d0
2bd30g900L s LobBgdgdol  Lobdotmen  sbsolinsmgdEgddg o890
bbgomodsms dgomEgdbg s o5. 4. [63 - 65]. obobo Bsdwmogdsl 0dgg3056

LIFIMOIBILMUL GIIENIIMN
J6N3IMLNGIGN 26



90300Mm  LYONMYOIMEO  TJOIP)00, TogMod  MHMAMOE oo  dowrosb
MOMYwos  0b706OWMWo  25m3wgdol  Hgo0B300L  3MM(39LgdOLIMZ0.
sdodmd,  bmlE  GgomEIdMb  ghomo  doewbg  360d369wm3zsb0s
305bEMgd0mo 990MmEYOoL 49dmygbhgds. ollobo BolosMEYdOL 3GsdGHo3zmwo
3593930l LOTsMEH0300 s J5dM3gbogro 3603369 MdgdOL Yo339w9
50900  35639@H®M9d0Ly @S LAH®MIGHMOOL  TgdEamdo  IDBMLEBHIOOL
153 gd0m.  doerosh  bdoMo  49dmygbgdol  Lods®Eogzql  od3l oo
36003690mds, g s0Lsbgds 0dom, GMI ™MsbsdgM™mzgmdsdo bgdoldogho
3M5)MHR030 3MM39L9d0L 15385(OLO®, IGO0 s BMLEHO ©0bs303MNGO
33935 890dgds  gobbmeM09egl 333093 gOMwo  AMfymdo™mdgdol
399mygbgdoom.

56M5)Ox030  LoOLEBYIYEOL  osbwmgdomo  33eg30LmM30L  BIODM
3990mygbgds 3339l 35MIMbomwo 25(M5303980L, 356HAMborImo dosblols o
5.9. 9900m9dds [60-65].

bbgo@albgs Lobols J0sbrMm39d0m0o dom3eol dg0™MEYdo, J9BboW ™MW
3639 0. 5. mOMO30L, 3. 0. BE63g30b0L, 0. 0. 300byxE30L s LbgsM
6596mdgddo [54, 63-65].

LAHOIIGVONWIE OPYO LoLEHIIYOOL 33€g30L IBIIGVO TN
dmO0b, 99Mgm3g 50bsB0Tbs300 LobmMgBOL dgommgdo obslfo® dmEgdwmwo
3905853500 3OHME3gLYdoL  dobgzom, GMIWIdOE 939dYos  Lobmgbol
3905d3b00o Fobslosmgdgdol godmyqbgdsby [66-69].

590L LOxzdz9wl HomdMoEYgbl ol, GMI FsbslosmgdEdoL bo3dom©
bYMbGHo  sdmbzggzs  LobdoMgdol  9603369wm3zs6  9Mgdo  30MHOZ0MSS
539300690990 MmMH0Q0bsegdol sdNbggzoLmsb [70-72].

600650l f (1) Fo®dmbobzom Lobdomgmes Fobsliosmgdgarls Jog300qdm

o F(p)=f(t) gvbdsosdo, Loog p 9M0L  @s3wslol  Mm3gMsEGHmGo.
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b b, p°
Fo(p): 0+pr+ 23p 3; (8)
Gtap+a,p +p
b
Fe(p)=—2 2P ©)
8 +tap+a,p

3990bsbYgd0L godmygbgdsby.
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bzt F°(0) s F°(~) 8608369cmdgdL.

Lobomgbols 3Gmglbdo a; s b, LoEowggdo Im(39dMEos S LAY
0093103690056 F(p) 693006090500  300mOO0bsEHOL  godmboboyangdsdo
SOLgdMEo  3M9R030963J0.  BmYso  doyamdom  LobmgBoMmgdoo s
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3385 35¢ng 5336330l 0659039M0 MEIE0MmYdS

2.3.1. 3mm35¢mz5¢0g LobBgdol obsdolzmmo dmEgeroMgds
1533MmMOE0bsEH0s60 3M30Mgd0l Mgg0ddo

35b6bogs00  Jmmzsemzog LobGHgdol ©@obsdozol  Fo09dsEHo3e0o
Mmool 53g0olom3zol 306039 Gogdo  sbgzobowsgm  BsGbols  dwds
M62960m900L6  dMdOOMOYIOL  RoOEMIO®  JMIOIMBss  3069T5BH03L
9533069090 ddM5™M0gd0L Mgoeobsizool 3OmiEgldo.

50b0dbMEmsb  @s393d0Mmgdom  bob.  10-Bg DomBmpqboos
36930m3000bGmqd0l,  doMmzgo  Gamols s  BsMbol  Gm@G™Ool
RBOOEMO0MO  IMIMoMmdoL  Udgds  BsdBsEOl  VIMHIMWO  F9I9PYOEGOOL

39JAH™M0L 396139603 LodMEygdo [118].

—~3
y
4 a y!
Yo
@
o 4
Ok . K
\ 2
Yp N ' Os | )
X\ & FiN_/ x
~__7 A4 > | ys
~= . =
Xp
S X
i
Xp
. S X3
=

65b. 10. B5GEMdO0m AMAGMI0S 30695030l lsgds
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BoboBBg: 1 — ©ol53)853909w0 653Boo; 2 — Lsbgbo 36930m3oobo®o;
3 — 335 ™M35g Oymo; Op s Os — OHMGHMOOL s 65dBsol ©gMdgdol
9000656y  9gds6gMdy,  MHMIgdoi  dgLodsdolo  boliosmgd0sb
30m6O©0bsGgd0m Op s 05 MdMs3 300mM©obs@ms LolEgdsdo O,X,Y,Z,; Ok
- 6mol ©gMdol 800obstg 9YdsMYMdY; @ — OHMEGMOOL dMmbzomo
9cdM5MdOL 379PHYIMH0 3000OOBsG0; o — FMEbEO BMIMMBIOOL 3MMMHPODsEHO
dbm9mols, MMIgEoE Dozl oMy dsGmdsEsL FobBY ©sdoMmdE Fogos
056053l S MMGHMOL; 4 — FbOHYMo, 306985303M© ©53530M9DME0s
3693030000600l M15035¢ME  25005EAO0WGOJOMSD; 5 — BoddoMs 3o
5996993905 30698530396 x53300.

65d%ooll  d0d@obstry  ©gMdo O3  gobolsDbrg®mgds  Fglsdsdolo
30MOE0b5GHJO0  Xs @O Yi.  OHMGHMOOL ©gMHdol sOLYdMo  FEYOSMIGMDS
3093 3°60b>b3MYds J0dEObsMY 3NMOPObIGHO® X5, GMIgwos 0s30L

dbcm0o3g  gobolsdegmgds  JMmbom o s Fobmsb  Jglodsdolo  bobmgzsbo
JOWIIPYOWIO0M X, 33M d3OBS30L Lbofgol wgddneo FodGowom O, ©s
3990 Yd0m Y, =0, -0, Bogs (DG OMEGHMM6 JOMSQ.

dm390@ 39000b393500 FMMZOXMZOEg MHRMEOOL 2509 YO0WGOS Y’
©9I®dol  BoBoem  gobolabEgMgds 0,0, 8mbszggmom (+) ©ToGHJOIEO
65950l Goomliol d0dobstg 360369 ™ds.

36939m30¢0bM0oL  65dB5Mb  3MbEIIEBHOL FgdEowol dodobstg
2995Y0gds Y 30mOEobsGms  ©gmhdolb  B0dsMmm  4960LBL3MYdS
©59M 3000939900

Yy =X [sing|+1,, (46)

boos, X — K §960G0ol  30m®mobs@os o ;- bsdBool 33900l
50 LOoS.

36939m3000bMm9d0L d6mbz0L 396@®gd0l 9 9056M)Md900
3960LsB3MNdS T30 YO GOJIOM:

sing.

yml = X31|Sin ¢| - Xp*
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+(y31_yp*)|COS(P|(R_51)00571+r31(xk1) ; (47)



sin .

Yoz = X,o[SiNg — X —(¥,, = Yp)C0s@—(R—=6,)C08 7, —,(X,),  (48)
booE, 01 o & — TgLsdodobo@ 30MH39wo s dgmeg 3693dmEowobomgdol
909006569  ©9BMMT>309005; ¥, ©S ¥, —3Hgdol  ©IbGOOL  3MPbggdos
306390 s  Igmeg  36930m30wobmgdol  Ki @ Kz 3m6@sg@ob
D9OGHowgddo; X, @5 X, —b33Bsol ©0gHdol 3mmMOHEobs@gdos 30mbEsg@obL
PoOGHowgddo; Y, ©5 Y., —36930m30wobotmgdol  d6¢mb3zol  (396&MmgdoL
30mOEobs@goos; R = 36930m30e0b@®ol  Gsonlos; Y. =Y, Cosa;
p.=a—g.

o5 X, @ X, §o6m8mo9696 3mbiizoqdl

Xy =) @ X, =T(x)

@5 mog0L  dbM0g gFMbdgoom (X)) oboLabrgMgds  bsdBso  339000L
(5©0MLo, HMIgwos IOMEHoOME-gsLMbEMOO Bgs3omgdol d9dmbzgizsdo
5M0L (33050 MMM 353800T0 30639 JBHOL FgOEGowgdol K, s K,
090N 305M9MOYOMb.
(47) 5 (48) 396@Mgd9d0l msbsbdogo

6,08y = (X3 — X)

sin .

+ (V= Yp) [C0S@|RCOS y, +1, (%) = Va5 (49)

—0,€08y, =(X,5 = Xy)

sing | —(Y,, — Ype) [COS@|RCOS 7, +1,(X,) = V,p. (50)

3965836900 sb:
1 .
o :—[(X31 _Xp*)|S|n ¢|_ Yoa (Vo1 = yp*) |cosp|+Rcosy, +r, (Xkl)]; (51)
cosy,
1 .
0, = [_ (X, _Xp*)|8|n §0|+ Yo (Y1 — yp*) |cosp|+Rcosy, +r, (sz)]- (52)
oSy,
1 2 1 2
H5:H51+H52:EC551 +§Ca52 ; (53)
orT,, C, .
=— X, —X_)sing.|+ —-vy..)|cosep|Rcosy, +r. (X.,)— ; (54
o ™ o oyt a4 i (1 =Yy | C0sp I Re0S 7, 1, 040) = Yoa s 59
orn,, C, .
= — (X, —X_)sin@.|+ —-vy..)|cose|Rcosy, +r (X.,)+ ;(55
oy sy e X i (1 ¥, ) 10080 I R0S 7, 1, () + Y i55)
ol,  C;

(Y= Yp) [ 008 @ RGOS 7, +1, (%) = Y, X

x " (cosy) [(x3l - xp*)|sin 0.
1

p
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x —|sin(0|—sin 0(i :
Rko

o,  C, .
= —(X,, =X, )sing. |+ (Y, —Y) | cos@|RCOSy, +1,(X,) = Voo |
> toosry? [ X0 Jsin 0 (0 =Y,r) | 0501 RE0S 7, 1, (4) = V.
x(|singo|+sinaRij ;
ko
ol,  C;

oy, (cosy)? [(Xﬂ — X, )Jsing|+(y,, — Y, cosa) | cos | +

+RC0Sy, +1(Xy)+Y,, [—cosa|cose. |)

o,  C;
8yp (COS}/Z)Z

[—(x32 —xp*)|sin @l = (Y1 Y, COSax) | COS . | +

+RCOS 7, +T,(X,) + Y., (cosa|cos. ) ;
1
ey, = §C1(ym1 - yk)2§
1 2
ey, :Ecl(yWZ =Y
1 . 2
=16, et}
oIl . .
2 = C, (y,[sing—x, )lsing];
%y
oIl ) .
2 — _C, (y,[sing|—x, )sing;
OX,
oI,
aymil =C(Yur = Yi)s
orl,
ﬁymlzz =Ci(Yuz = Yi) 5
o1,
V:l ==C(Yua — ¥
a]‘_‘[Cfl.Z

=—C,(Yus = Yi)»

k

1
T, :§C3(Yk |COS¢’|_yp)2;
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(57)

(58)

(59)

(60)
(61)
(62)
(63)
(64)
(65)
(66)
(67)
(68)

(69)

55



ol

=C,(Y, |cosp|-y,,)|cose.[; (70)
i
oIl
£ =Cy(y, (cosp)-y,), (71)
%Y,

Loosi: €y —36930m30ob®mgdol Lobolid)g, C, —3mm35em35tg MHRMEOLS
5 36939m30w0b®mqdol  dBEOJMgdl TGOl  ©oygbgdmEro  BsddsmGOOL
Lobol@g; C, =509 mbOYMEosls ddsOMZ3go  IMmMZsrmzseg  bobEgdol
3000653039900 833905M0L O FMMZoMZ5¢g MMl GOl oygbgdwywo
B5ddsM900L LoboLEYgd0; C; —Togs MMbOAMESL BBsMMZ9W0 FMMZSW MW
LoLEGHYIoL 30MH3e03MMO 339MMOL O FMMIOWMZoeg MMl dGol
©oLIMO  BsFdMgOOL Lobobdyg;,  Il,, Il,,, Iy, I, Iy, ©s I -
d9L5d5dobo M350 9e9896@JO0M FoBLIBOZOIMO 3MmBGHYBE0ME 9BgMR00L
dpabgergdo.

@a63b550L Fgmeg 23500 296GHMYdOL godmyggbgdom LogHmm Loboom
600l (D9dmddgo dmfiymdowmdgdmsb gMmo©) obsdozs Bsofgmgds sbg:

d(oT.) oT. o &b
e K _ K=_ — + _|- , 72
dt[@yj e T R (72)
Boog:
S T S Lo
TK:Emp(xp)z+§mx(yk)2+Emm(yml)2+5mm2(ym2)2;

1, [d 21 1
CI)K :be|:a(xp|sln¢|_yk} +§bwl(yml_yx)2+Ebw2(ym2_y’<)2; (73)

T, II, @ @ —39L583530b5¢ 965¢P0HBOMYOsO LoLEBHIOL 3069EH039MO
@5 3mG9b30MM0 9bgMH0gd0 s OLO3S30IMO BWBJ30s, M, —BdMBS3ES 5-0b
9O BIOHBOL oI PO0WGOIPO JagdgbEgdol ©oyzsb0o KX sdMGmOo doby;
M, — 8035 MmObOHM@L Y39 49990 JOS0 JegdgbEgdols ayzsbowo
dsbosb,; s b, — OLO3sEOMMO BMbI300L 3MgxnO3096EJdO.
59:

dt

d (6‘!}}_61 _ o, _aq_nx ; 74
&) o . O,
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d(aoT oT ol od
el : Kk | Ko _ K _ . K4 Q : (75)
dt (ayk‘ j ayu,fl ayml ayml P

d(aTKj_ﬁTK i

D
= =T e yq,,. (76)
dt ayuIZ 8ymZ ayutZ w2 P

396BM250Mgdm dserms QodmLabmegdgdo Bo0gMgd0sb slsg:

Q. = f,C;8;siny sing., (77)

Q,, = f,C;8;siny,[sing.

, (78)

boQS3:

o, .
=arctg| —lsing,| |;
i 9[azk| P j

)

f, @ f,—30mx0wy6mho 36OM©Idol 306MHMdI0MO 50bodzbgd0 3mbEed@ol K,

oA, .
= arctg| —2sin o.
V2 g(azk | .

> K, 9630w gddo; z, —bsdBsol aMdogo (09Mdeo) dmdMsmdgdols
306065 0; fp - FMHob doerols 3m9530309630.

3o6bowzso  353m306Mgdgwo  BsGbol  Lo3zwg3o  3oGmmdgdsbolzmemo
LobGHYIob dEosbo F509d5EGH039M0 FMEYEol FoMgdoLsmM30L Jowgdwo
396mbBMBogmadgdo  Mbs  0dbsb  dg3bgdmeo  Lszzargzo  Lobidgdol
3006530399600 B5Hoeol omgdo@03MH0 ©sdMm30YdMEGOJOI0.

3933000005 2505300090 3563M9dg00L 450 BMMIsDY, HMIGEO3
39900obobgds 99990 LobEgdoom [118-120]:

.. . . 1 .
M1 Y1 + 0 (Vi = ¥,ua) +Cs T[(&1 =X, )sing|+ (Y., — ¥,)|cos | +
cos’ y;
+RCOS}/l+I’(XK1)—yml]+C11(yml —Y,)=Qp; (79)
.. . . 1 .
M2 Y2 + 0,0 (Vo = V) +Cys —2[(x32 —X,)[sing|— (Y., - ¥,.)|cos ¢ +
cos® 7,
+Rcosy, +r(xK2)—ym2]+C12(ym2 -Y,.)=Q,; (80)

mx yK + bml(S/K - yml) + be(yK - YluZ) + Cll(yl(‘ - ywl) +C12(yk - yu¢2) +

+C, (Y, [sing| =X, ) [sing[+C,(y, |cosp| -y, ) [cosp[=0. (81)
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53 4963Me0gdqddo, m ,;, m , —3dsLgdo, MHMIYdoiE FIBLEBWIOMES
Lobgbo 36930mE30wob®mgdol s1gdom s FombBY sY35600 JOHOMd035©
399 PO0G05O0 39d560379M0 MymEgdols dsligdoo.

15330930 53d6530 LOLEHJIoL 30MH3e03MM0 Bofowgdol obsdozols

39693900 d9330d05 BoghigMmo sbg:

d : 1 o N

a FZM + kMX = kmkvl\/l_F(Feq + BZX+ BlX)SIgng ‘&, (82)
d K K K 1 . N
a th;B + mcyp = Rl 1_—F(Fez43 + BZyp + Blyp)SIQnge .ge > (83)

6HMIgdos3, P, —0056OM39e0 mombbgmw0sb 9339005M0Lmb dmygzsbowo

Loombol (69300, K, @5 K, , Kz —389L50530bo© 300063034900 LobiEgdgdol

Lobobi@obs s 300653032900 LoLGHYIGdOL LoBJSGMOL B0TsM0Y J5dE0gMHJdOL
3098030963 9005; B, —3m93303096305, 6Hm3geog  s0moEbsgl  dsb@o
bobmbols  ©obs396gdl  Bgobogbgddo; B, —3m9n03096@05,  M™Igwog
506M03bogL Bgmlogbgddo Lomboo dgddbogro 0bgmEoM IGHZ0MM39dL; X
©d Y,—300OM3F00b»g00L yIdgdoL FOISPFOYOIMS 3MMMOOBIOGBO;

F.,» F.; —300600300b@Oms 30390%9 0000g07¢00 dogrgdos.
®s30L dbMog:
o , Oy, 0D -
F., =k{mpxp +bpxp +ax—p+a+Qme]+ FopxSIANX (84)
N . Oy, oD -
Fc’W = km(myyp +bep +ay—p+8Xfp+QmpyJ+ FmpySIQnyp > (85)

boog, K, — OH@mGHMOOL 0gmdby s doermzsbo 30MmMEowob®mo ©ymdby

99090 do¢gdolL Y3560l 3Mm9T30(3096¢)0s;
Qupx = fmpCs (8, +8,)|cos pfsignX  ; (86)

o,

=2C, sin” gx, —2C,|sin ¢

y, +2C,sin* gx, —
p

—2C,sin? glsing

y, =2(C,sin’ p+C,sin’ p)x, —

—2(C,[sing|+C,sin® glsing))y,, (87)
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fop —00G5o  bobybol  dogol  3m95303096G0; M, — 3OO FOJDOIQO
Bofowgdol hosdbol O@mEMMOL gMdbY sggzsboo Bsby; b, —yddgzoMgdol
3M9B0G0g0H0; i — 390038535 300mM@©0bs3gdby  @ayggzsbowo  3oGm-

30wob®mTo s Bs®boL 99doboBdgddo Ao bobMbol dsgwgdo; O —

oL03530MM0 3bJ30900.
29800 Loboo doz300gd”:
oI, oIl
k,(m, X+b,X,) +&Xp + kz[_51+_‘52J+ kb, %, + al, _
K, aXp axp axp

oHC

1 o N . .
=k ,kvl\/l—F(Fm +B, %+ B X)sign(y, — x,|sing|sin ¢) x

n

x(yK —X,[sin (p|)|singo, (88)
y N o1, ol . Ol
kg(myyp+byyp)+k‘—yp+k{—51+ay—‘52J+k8bpxp+ =
3 p p p
K k 1 . Do
= olc Ve 1_p—F(Feu3 + BZgyp + Bleyp)SIQn(yK COS¢| - yp) X
[y, |cosg| -y, ]. (89)
3963399000 25057436930l 39009y 39bGHMMgds 930w 0s BoghgMmon:
k.m, X, +k.b X +k, %, +kb X +C,x|sing+
i 1 1 .
+ ke‘sm q)‘[ ——+— ]xp +k,Ax, +k,AR |sin |+
cos“y, C€OS“y,
sin sin
+TAX, + reAR7|sin (p| +k Az, [sin ¢)| -k, M Y.tk M iy =
cos” y, cos” y,
1 ., N - . .
= k‘mkv\/l—F(Fm + B, X+ B, X)sign(y, — xp|sm qo|5|n Q) X
x(yk —X,[sin ¢|)|Sin¢7|, (90)

k,m,y, +kb,¥, +kb,y, +C3yp|COS(0| +

+k6‘COSZ(p‘( 12 + 12 Jyp+kBAX3+k6ARy|COS¢)|+
cos’y, cos’y,
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|cos ¢ |cos ¢
o Y 6 2 w2 =

+r Ay, +K,A7,,
CoS“ ¥, Cos“ 7,

cos¢| -k,

c03¢|—yp), (91)

1 . DN
=k K, \/1_—F(F“’”“ +B,¥, +B,y,)sign(y,|cosg|-y,) - (yK

n" e

boQS3:
sin® o sin®
AX3 = ‘ 2 ‘ X31 - ‘ 2 ‘ X32; (92)
CoS™ y; Cos™ y,
1 1
AR, = R( _ J; 93)
COSy, C0S7,
r, (X, r, (X,
Arax(xx): 3(21)_ (22) > (94)
Cos™ y, COs™ y,
cos’ ¢ cos’ @
Ay3 = ‘ 2 ‘ 51 ‘ 2 ‘ y32; (95)
CoSs™ y, Cos” y,
1 1
AR, = R[ - J; (96)
COSy, C0S7,
AI;K — r3 (XKl) _ r3 (XKZ) (97)

cos?y, cos’y,
39330005 503603653m, 60ad 900900 5656 R030
3M5LGHO30MbsGIMo  LoLEGHYIoL  omgdsBolzmMo  dmEawo  MbEs 0yl

393900 BHMIBL396IBEIOO 5RO YobEMEGdGdO.
ZKl = Zm01+(R_51)SIn 71’ (98)

Z,y = 2,0+ (R=06,)siny,, (99)

Lo,
0, s 0, —babgbo 36939m30¢0bM9d0L J0d0bsMg IBMOTS309d0s.

2.3.2. 353g35¢03MM0 3MmEIEoMgds ™ s
900300ME0b5¢ 0560 3m306Mm980l Mg70d90d0

03 09dmbggzsdo, OMmELbsg LdJdg A39J3L  dOGHYs®  Fobmwo

3O©fodn@aslmby®o BOGYIOYfjotwo) Q9GO 9OOL
5985390506 1y33eg30  BOAZMMEOEObsGHMEo 33060900l LoliEgds
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39050436905 MM3MMEObsGM 3m30609d0L LobiBgdo: 3Mm30609ds bgds

65dBo0lL  ©05393HMgdoLs @S dobo gMIOL X 3MMObsGOL (33EoMBdOL

d9L505305.

>mbodb Jqdombanasdo  BRsébols  dogo S 5O MmoObOHAME 00
Q I 4d) 393 30 Qo 3o NI

399600090900 56056 bolEPE, 9.0. FITMOOFLYICI0S JOWIIYOEJOJOO Y,

3MmmO0bsG0L. BsMbOL bgbgols bgds dmyzsbogros bsb. 11.

50b0dbme» 99dmbggzsdo  36930m300b®m9dol dMWb30L  39bEGHMJdOL

900g056MH9Mds 58Mm0olabgds 89dgabsotoco [122; 123]

yutl = X3l

sin (p| — xp|sin go| +(R=6,)cosy, +1,(Xy);

yu¢2 = X32 Sln(p|—Xp|SIn(p|—(R—52)COS}/2 _r32 (Xk2) .

6,€08 7, = (X, =X, )lsin @]+ RCOS 7, +1, (X)) = V.05

—0,C08y, =(X,, —Xp)|5in(0|_ Rcosy, +1,(X2) = Ve -

3565836900056
5 = 1 [ . R ] )
1= c0s7, (X1 — Xp)|S|n (9| — Y tRCOSy +1,(X1)] 5
3
5
Y1
y
4
, 4
a
Ko
K
A 2
Op ki
Qo 0s V Xo

|/ |
Bob. 11. BsGEOMBd00> IMIGMDsMS 306gsBHogol Lggds

LIIIMMIIVMUL GIIBNSIMN
J6N3IMLNGIGN

(100)
(101)
(102)

(103)

(104)
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1 ]
S, = [—(x32 - xp)|sm ¢+ Y., +Rcosy, + r3(xk2)]; (105)
cosy,
T (106)
Ha‘ :H& +H52 :§C551 +§C552 )
oIl Cs [ . .
=- (X, —X,)[sing|+Rcos y +r3(xkl)—yml], (107)
1 (cosy,)> "t TP '
oll,, C, [ : )
= —(X,, — X, )[sin¢| + Rcos +r3(xk2)+ym2], (108)
¥,.. (cosy,)? 27 %) ?
Oy _ Gy . [(x3l —X,)sing|+Rcosy, +1,(X,) — ywlk— lsin (p); (109)
OX, (cosy,)
oll,, C,

OX B (cosy. )2 [_ (X, _XP)|Sin (P|+ Rcosy, +1,(X,) — ym2]|8in (P| ; (110)
2

p

1
ey :Ecl(yml_yk)z; (111)
1
¢, :Ecl(yuﬂ _yk)z; (112)
I, :%Cl(yk|sin (0|—Xp)2; (113)
oIl =C,(y,singl—x, )sing] ; (114)
OX,,
ol :—Cz(yk|sinqp|—xp)|sin ¢l; (115)
axp
oIl
ay—::Cl(yml_yk) > (116)
oIl
3)/“,122 =C,(Yuz — i) 5 (117)
oI,
5}/:1 :_Cl(yml - yk) ; (118)
T1
e =—C.(Yus — i) > (119)

k

oo, My, Iy Mgy, Ty, o I, = 30336300 9bgMyool

9p9bggdos.
D500 d0yMd0m MMl E0b5d030L A9bEHMMgds Joowgdl Lobgl:

LIFIMOIBILMUL GIIENIIMN
J6N3IMLNOION 62



d(oT oT oIl oD
G o2 gn 020
dt\oy, ) oy, . o,
1 . 1 . 1 . 1 )
Tl( =Ernp(xp)2 +§m1<(yk)2 +§mm(ym1)2 +§mm2(ym2)2 > (121)
1, [d, .. 1 o, 1
q)K :EbK[E(XP|SIn¢|_yK} +§bml(yml_yx)2+§mm2(ym2_yk)2' (122)
5]
i(aTkj—aTK _ a1, oo, 123)
de\ oy, ) oy, oy O,
d(oT oT o1, oo
—( .K]— o T 1 Qe (124)
dt ayk ayml ayml ayml
d( oT oT o1, oo
—[ “J— c o T Phiq,, (125)
dt aymz aymZ 8wa aymz
Q,. = f,Cs8,siny fsing) ; (126)
Q,, = f,Cs8,siny,fsing , (127)
ofy ) .
=arctg| —Lfsing| |,
= arag| Tt inl
o,y .
=arctg| —2sing| |.
7, =] Lo
390053035000 35T Oo BFMOISDY:
. L 1 .
mmlyml + bml(yfc - yml) +C6 ﬁ[(xsl - Xp)|S|n g0| + RCOS}/I + r(XK].) - ywl]+
cos’ y;
+C11(yml —Y)= Qpus (128)

.. ) . 1 ]
M2 Vo + 0,0 (Voo = ¥,) +Cys m[(xgz - Xp)|S|n (9| +Rcosy, +r(X,,)— ym2]+
2

+C12(ym2 _y,{):sz; (129)
mk‘ yzc + bwl(ylc - yml) + bm2(YI< - ymZ) +Cll(y1< - ywl) +C12(y7< - ym2) +
+C, (Y, Ising|—x,)|sing|=0. (130)

300065303600 bofiorols obsdogol asbGmegds [24, 124] Bsofigemgds
Sby:
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d L TR X = kmkvl\/l—iF(Fm +B,X+ B;X)signe - ¢ ,

dt n
®s30L dbMog:
R - o
FP% =K, mep + pXO +W+£+Qmpx + FmeS|anp ,

Qmpx = fmpC(; (51 + 52 )|C05 §D|Sign)'(p ;

aHZc

=2C, sin? gx, —2C,[sin gy, +2C,sin* gx_ —

p

—2C, sin’ gfsing

y, =2(C,sin® p+C,sin’ p)x, —

~2(C/Jsing| +C, sin gisin )y, ,

398oo Lsboo §39969do:
o, ol
k"(me‘erpxp)Jr&Xerke e +k.b X, + e
) K, ox,  OX, ’ OX,

arc VL

=k k \/1—%(5” +B, %+ B,X)sign(y, — X, |sing|sin ¢) x

n

x(y, - X, [sin ¢|)sin g

b

boQS3:

F, =k [(m %, +b % )2C, sin?x, JrZCZ‘sin3 gp‘xp +b,

bl

singlx, +

+ f,,C, (S, +8,)|cos ¢ - signx,, —2C,[singly, 2C,sin” gy, —b, y, ] =

= kr[(me'p +b,X,)2(C, sin® x+c2‘sin3 (o‘xp +b, [sing|x, —

:—2(C1|sin ¢|-C,sin’ (o)yK —b, Y, + f,,C; (6, +6,)|cos - signx,, +
+m X, +bp>'<p]kr,

25610599500 B@HA00 3394690s:

1

W[(Xgl —X,)sing|+Rcosy, +

k.m X, +Kk.b X, +%+ kg{

+1,(%,0) — Vo ([sin o)+ E [(x,, —x,)lsing| +

(cos’ 7,
+RCOS 7, + 1y (X) + Vi JSin g +K b, %, — ¢, (v, [sin g Jsin ¢ =

LIFIMOIBILMUL GIIENIIMN
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(132)

(133)

(134)

(135)

(136)
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2y

= kmkv\/l—iF(F + B, %+ B,X)sign(y, —x,|sing|sin ¢) x

x(y, —x,[sin¢f)sing. (137)
51939 90Lsb0dBsZ05, BT

Z2,=2,,+(R=-05))siny; (138)

2., =2, +(R=5,)siny,. (139)

LsdMEMmM© 3(9co:

k.m X, +k.b X, +k,. %, +k.b X, +C,x,|sing|+

+k [sin? (P‘( 12 + 12 ]Xp +k.AX, +K.AR [sing]+
cos“y, cos”y,
_ ) sing sing
+ I‘ZAXSl + I’ZARy|SIn (0|+ keAT3K|S|n q0|_k2 (1052 }/|1 wl kz C|052 ]/|2 w2 =

1 ., o\ . .
=k .k, \/1_F(Fm + B, X+ B, X)sign(y, — x,[sin ¢[sin ) x

x(yk —X,sin (p|)|sin 7., (140)

‘Sinzq)‘ ‘sinz(p‘
- X, — X,0;
cos’y, * cos’y,

ARyzR( t 1 j; (142)
cosy, oSy,

AX, (141)

r r
Arm (XK) = 3()21(1) _ 3():Ic2) . (143)
cos’y, cos?y,

3953003500 RO B0 ImEILgdbY:
M1 Voa +0u1Yos +(Cot +Cip)Yun =Cou(X,, — X, )lsing] +Cy cos R +
+1(Xq)+Chy, +b,, Y, +Qpy; (144)
M2 V2 0,2 Yuz +(Csz +Cio) Yz = Cra (X, — X, )lsing —Cj, cos y,R —
—(X2) +CioY, +D,2Y, = Qpa (145)
M., + (B, +b,,)Y, +(Cyy +Cp)y, +Cy,[sin” gy, =

=C1Yua —CroYua + C2Xp|Sin D5 (146)

LIFIMOIBILMUL GIIENIIMN
J6N3IMLNOION 65




k,m X, +k.b, X, +i‘—”cxp +b, ()%, +C, (t)x, +b,, ()X, +b,, ()x, +

r

+C, ()X, +k K, sin? g x, +[k, f

oHC mpl

d,. .
C,|cos |+ F, E(&gnxp):

=k, kg Isingly, +by )y, +C, ()Y, —C,p, (O)signx, +C, ()Y, +b. ¥, +
+k,AX, +K Ar (X, ) [sing|+k AR [sing], (147)
Lo,
b (t) = 2C,sin* o+ 2C2‘sin3 (0‘ +b, |cos pl;
C, (t) = 2C, sin” ¢+ 6C,sin° gl¢»
C,(t)= 2(C2 sin® @ +C,Jsin go|)
b (£) = A (t) ;
b, (t) = A,e(t) ;
C.o® = A, [Csin? o+ C fsin° (1)
b,y (t) = Kye(t);

C,y (1) = 2K,b, (C, sin 9+ C,fsin? g o (t);

Kk K
Cpe () = Zp—WF [£.,C5 (5, +8,)|cos gl + Fop o)

n

A = Kb(mp +B,);
ABX = Kb(Bl+bp);
k.k Kk

r “oe VoL

° 2p,F’
g(t) = (y lsin ¢ —sin® (axp);
C, (t) =2(C,sin’ ¢ +C,[sin ¢));
C,(t) = f,Cs(S, siny, + 5, siny, Jsing| = f,C;8, [sing].
39L53995¢9 GO0 dm9egdols doqdoLsm30l 3099699,
©59M 3000939 9d90l:
cos® =0,5+0,5c082¢;

sing{~a, —a,, cos2p;
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cosg{~a,, +a,,C052¢;
[sin® g~ a,,, —a,, cos 2¢m,,, — Cos 4p;
[sin® gsin ¢} = 0,375—0,5c0s 200+ 0,125c0s 49> ;
[sin® gfsin’ ¢ = (052, +05a,, )-(0,58,, + 058, +0,258,,, )cos 2 —
—(0,5a,,, —0,5a2,) cos 4p +0,25a , cos 6,
boS3
Oa,, =0,5a, +0,25a,;
a,; =05(a, +2a);
a,,, =0,58.
396M5d36900l J999© 3009d0:
by (1) = A, Y, —05A X, — A a, €0s 2y, +0,5A,, cos 29X ; (148)
b, (t) = Aya Y, —05A,x, —A,a,, C0s2¢ +05A, cos2¢ ; (149)

ng (t) = A\:Xw Ye— A:xyl Cos ZWK - A\:xyZ Cos 4W;< - A:xxoxp +

+ Auor COS 20X, — A\, COS AgX ) — A5 COS BX | (150)
b, (t) =a,,, —a,,, C0S2¢p —a,,, CoS 4¢; (151)
C,(t)=C, —C,, cos2¢; (152)
C.(t)=C,—-C,,cos29p—-C, ,Cc0s4¢; (153)
by, (t) = K, b, (y,[sin ¢ —sin? gx )~ K b,&,, ; (154)
Cy(®=K,e,(2Ca, -C,)+K,e,(C, —2C,) cos 2¢; (155)
Cpe () = % K, [1oCs0s8e + Frox o (156)
C,(t) =C,, —C,, cos2¢; (157)
C,(t)=C, —C,cos2p, (158)
boQS3:

C,o = 2(0,5C, +2,.C,);

b, =C, +C,a, +0,5C,a

9817

b,, =0,5C,a

81’
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Auyo = Ax(C.a,,0 +0,375C,;

A1 = A (Ca 5 —0,5C,);

Auo = Axl0.375C, +C, (05a%, +05a,,,) ;

&y, =C, +Cya, +0,5C,a,, +b.a, ¢;

&, =C, +Cy(a, +a,4)—ba,0;

&y, =0,5C,a,4;
C,, =2(05C, +a,,C,);

Co =C,+3.(a, +0,5a)%;

C.=C,—[3a, +3a,,]b.¢;

C,, =15a,,b.¢;

Ave = A, |0,5C, +C,(0,5a,, +05a,,, +0,25a,, |

As = A,C.|0,125 - (05a,,, —055a2)|;

Avs =0,25A,C,a,,, .

35bmME09g0m ©TEJO00 Q5TMEH03905L S 3hHgMo:

me' (t) ~ bmi(’O = An)’(‘gcp; (160)
b, (t) ~b,, = Axéep: (161)
C.t)~=C,,—C,, —C_,cos2¢p+C,_, cosdep, (162)

bogS3
CaXO = Afxgcp (0!5(:1 - awOCZ);

C&Xl = Axgcp (O!5Cl - awlcz);
C&X3 = A:xgcpczawZ'

3oL535gYdYO LoLEBHYIs 0Ol Lobgl:

mmlyml + bmlyml + C*_I.yml = C51X31 Sln ¢)| _Cylxp + Cpl (XKl) +

+ r3 (chl) +Clly1< + bwlyx + pr551* |S|n ¢| ; (163)

mmZ yulZ + me yulZ + C*Z ymZ = C51X32 Sln ¢| - Cylxp - Cp2 (XKZ) -

_rs(XK2)+C11yK +bm1yk - pr5§2* |S|n¢|’ (164)

m.y. +b.y +C.y, =C,(f +f)sin ¢|—cy0xp; (165)
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ol T

M, X, + by, %, +KooX, +(Cro +0,5K, Ky = Cpio )X, +

d,. . 1 _
+(kr fmpC65Aza¢c + Fmpx)a(5|gnxp)+§ Kb(fmC(ﬁAza@C + me).ecpﬂgnxp =

oc Wl

=k k aqsy,( +Cy0yK +b1<y)< >

Lo,
C,=2(C;+C)+2Ca,;
k
Ko = k_T +ay, .
05300 dbGOg:

A 1= ZmO +(R_5I)S|n7/l’

K.

z,=2,+(R—-0,)siny,.

(166)

(167)

(168)

00 399dmbz93590, MHMEILSE BsObBY beaM3090©Gds 9OH3MMOOBsEH b0

303069008 LobiBgds — 350998539000 IOMEHoOWME dOGHYoWws©  Jo0bmw
©IAHOWIOL.  BIOOMOOMO IMIM>MdOL 30699530308 bdgds JooEgdl 9939y

Lobgl, GMIgero dmyzsbowos bob. 12.

LA

Bob. 12. gsoMmd00> IMIMMdms 30695BH0o30b Lgds
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50b0dbme» 99dmbggzsdo  36930m300b®m9dol dMWb30L  39bEGHMJdIOL

3MmO0b5GJd0 4560LsBL3Mgd0sb g [110, 125]:
Yo = X[sSiNg|+(R—8,)cosy, +1;

sing|—(R—6,)cosy, —r,,

- ym2 = X32

Odgoms bafyobo 3608369wmdgd0 500(gMHgd05b6 SUg:

Y, =R+, =Ay+Y,; (169)
Yuou =R+1, =0y =Y. ; (170)
(169) s (170)-0b mobsbdo
R—A,+Y, =X,/sing|+(R-5,)cos y;; (171)
—R+A,+Y, =X,sing|—(R-5,)cos 7, (172)

bo@oE, Ay — 39bLLBP3M3L 36930M300bMgdOL Fobslfo®o ©gRMOIsz00L

LbooU:
392309005 ho3(gH™Mon:
8,C05y, =X [sing|+A, -y, —(R-cosy,)
5,C08y, =X,,lsing|— Ay — Y, +R(L—C0s 7).
Q5 599b:
5, = 1 [xglsin ¢|- Y, +A, —R(L—cos )/l)];
CoS 7,
S, = — [x.,lsin @l -y, — A, + R(1—cos wl;

M, =0, +I1,, = %05512 +%055§ :

sing|—y, —A, + R(l—cos;xz];

1
=C X,
TR

I, = Cl(xp|Sin ¢| — Yk )2 ’
% = 2C,(x, Jsin g y, Jsin g1 ;

p

I, =C, [(xp|sin o Vi )sin go|]2 :

ol

P ZCZ(Xp sin? @+ y,[sin (p|)sin2 Q;

p
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Qy = Qpl +Qp2;

Q, = f,C,6,sinyfsiny|;

Q,, = f,C;8,8iny,[siny|;

of,, .
¥, = arctg [53: sin g0|] ;

of,, .
y, = arctg (Eiﬂsm (p|J ,

Looi C; o C, —Boddsmgdol LobolEggdos.

5b65EMY0MEs,
oI, . .
e 2Cl(xp|sm o|—- yk)z 2C,[sin glx, —2Cyy, ; (173)
p
oI, - N
= 2C2(xp sin @ —y,Jsin (pusm 9| =
p
= 2C,x, sin” gisin ¢| — 2C, sin” gy, . (174)
LodME MM J0300900:

al_[—C X321 + siny|+ C,A, 12 - 12 -
oy, cos’y, cos’ 7/2 Cos”y, COS”y,

{(1 cosy) (- cos;/z)} C{ 1 1 jy+

cos® , cos® 7, cos’y, cos’y,

+2C,jsingix, —2C,y, +2C, sin’ ¢>|sin g|x, —2C,sin’ gy, .

Q,; = f,C,6,8inyfsing| = f C;

Cos . cos;/1
tc, R@-cosy,) fC, 1 .
Cos Cos ,
. . A,
Q,, = f,Cs8,siny,[sing|= f C x,+ f.C, +
COS 7,
L 1C, R@-cosy,) f.C, 1 V..
Cos , Cos 7,

LosE, f, — 3O0L dserol 3m980E0gbdos.

5636550l 296EMegdolL 499mygbgdom 3hgco:
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d(apj T, ol 0w (175)
Y,

alay, oy, " ey, O
39doEs3:
2,

1 , 1 .
T :Ernp(xp)2 +§mx(yk) ’

1, [d, .. ’
@, _Eb{a(xphmqﬂ—yk} :

dt

m

d . 1 o N
—F, +k, Xx= kmkv\/l——F(Fm +B,X+ B X)signe - &,
Lo,

ol od .
F,=k|mX +bXx +—+—+Q )+F signx,
21 r p™p p”to . mpx mpx P
! [ X, O,

Qmpx = fmpC(S (51 + 52)|COS (D|S|anp,

11 . .
% =2C, sin” gx, — 2C,[sin ¢

p

y, +2C,sin® gx —

—2C, sin’ gfsingly, = 2(C1 sin® p+C, sin* gp)xp —~

..

- 2(Cl|sin ¢|+C,sin’ gisin g

39900 Lsboo 3fgcmon:

m., +b.y, +2(C, +C))y, +2C,[singly, =C,(f, + f,,)sin |-

., (176)

—2C, sin® gx, —2C[sin g|x, — f C,6, sin y,jsing|+ f_C,5,sin y,/sin ¢

Cos plgp)X,, +

k. (M,X, +b,%,) +i—mxp +k, (2C, sin’ p+2C,sin° | + b,

r

+k, (2C, sin 2p¢ + 6C, sin® pg)x, + {kr fpCs0ss (COS (p)% (sigm'(p )+

+ % (Fmpxsignxp} - 2k(C1|sin ¢|+C, sin? gfsin go|)yK -

y, =

— 2k, (C1|cos @l + C, sin 2¢isin ¢lgp + C, sin” glcos ¢

= kmkvl\/l—%(ﬁu +B,%X+ le)sign(yK — X, |sin gijsin ¢ x

n

(177)

x(y, - X, sin (pusin @

b

boQS3
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F, =k [(me'p +b,X,)2C, sin® x_ + 2C2‘sin3 gp{xp +b,

singiX, +

+ f.,C5 (6, + 8,)|cos ¢ - signk, — 2C,[sin gy, — 2C, sin” gy, ~b,y,|=

= k,J(m,%, +b,%,)2(C,sin x+C,lsin® glx, + b [sin g%, -
—~ 2(C1|sin ¢|—C,sin’ (p)yk —by, + f,,C5(8, +8,)|cos ¢ - signx,, +
+m %, +b % K, . (178)

P, —Obm35ws JdoOHM39w 93396Mlmsb dmyzsboero Lombol (j693s.

2.3.3. 1593mMMHE0bsEH 0560 3M30Mgdol gsfiMx30390wo
29531959 dYYEo dmgengdols 393wdsggds

30639 6odo 35bmGME309wgdm 39005330930 Lobgdol
300653030600 65Hoegdol ©obsdozol sMmsfitxzogzo dmgwo AsHmR0398)w
909 HY 2o5g3965b.

15330930  LoLEBHYIOL  30MI3e03MMo  bsfoergdol  obsdozol
3906@Mgd900lL  otrx396s boffowrgdo, MHMIwgdoi BsLOsMYd0E Moo
2bd30mboemMo  ©IM30©Ydgdqgdom dsmo B)3M0350 ALY o
306390 mMo §936m0oL JgbsmhBMbgdol 9999y, 300900 o AHOB0Z39dY™
390mbobMgdadl s 980l 890y  gobbowwmo  ©obsdozm®o
dmm350M35¢g  LolEgdol domeosbo FomgdsBolzmo dmEgwo  Bsofghgds
39000930 BMO300:

M, T +B,0Y, + (o + Co) Y = Cin (X, — X, )[sin ] + iy (¥ — ¥,,.) [ cOS 0| +

+Cj,c08,R+1(X, ) +Cpy, +b,,y, +Q,;; (179)

Mo Y.0 + me oz T (C:;z + C12)yw2 = ng (X32 - Xp)|Sin ¢| _C;2(y31 - ypK) | cosg|—

_C;2 COS72R_r(XK2)+C12yK +bm2y1< _sz; (180)
meK + (bml + me)yK + (Cll + C12)y;< + CZyK S|n2 ¢ yK =
=CYu —CioVuo +C2Xp|3in¢| +C;(y, (cosp) - yp)COS(P§ (181)

k.m X, +k.b X, +%)‘<p +b, (%, +C, (t)x, +b, ()X, +b,, (DX, +

r
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+C,, (t)X, +K, ksin? g x; +[k, f.0.Cyslcos g+ Fmpx]%(signxp )=

= k[)ICle | Sln @ | yx + bxy (t) yx + ny (t) yx _Cmpg (t)SIQnXp + Cy (t) yz< + bl( yk +

+K,AX, +kAr, (x,)[sing|+k, AR [sing], (182)

kom, ¥, + kb, ¥, + k” Yy, +b, )y, +C, )y, +b,®)Y, +b, )y, +

b
. d, . .
+C,, ()Y, +k, Kk, co5’ py, +k, T, Cylsing| + Fmpy]a(ggnyp) =

=k, K, [cosply, + b, ()Y, +C,, Oy, =C,,.(Osigné, +C )y, +b.Y, +

mpe
+k Ay, +K.AX, (X,)cosp+K,AR |cose|. (183)

bogS3
b, (t) = 2C, sin” o + 2C,[sin® ¢ + b,

COS ¢|;
C, (t) = 2C, sin” ¢+ 6C,sin° gl¢»

C,(t)= 2(C2 sin” g+ C,Jsin ¢|)

b (1) = Ae);

b, (t) = A,&(t);

C.(t) = A (Cl sin? g+ Cz‘sin3 (0‘)5(0 :

by, (1) = Kye ();

C,, (1) = 2K,b,(C,sin? o+ C,fsin? g o (1);

kK

k
Cmpg (t) = 2 \

- [£,,C,(8,+8,)cos ¢ + Fop, () ;

HC

A = Kb(mp +B,);
AB>’< = Kb(Bl+bp);
k k k

r "oV oL
)

a 2p,F

b

g(t) = (y [sin | —sin’ (oxp);
C, (t) =2(C,sin’ 9 +C,fsin ¢));

C,(t) = f,Cs(S, siny, + 5, siny, Jsing| = f,C;6, [sing].
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b, (t) = 2C, cos® g+ 2C, |cos’ ¢| + b, [sin ¢| o;
C, (t) = 2C, cos’ p +6C, ‘cos3 (0‘ o
C,.(t)=A, (Cl cos’ ¢+ C,|cos (0|)5y (t);

by () = Ay, (1)

b, (t) = A&, t);

C,(t)= 2Kbb(C1 cos’ ¢ +C, ‘cos3 (o‘)gy t);

k.k k
Copy (1) = #[ fpCs (S, + 5,)|cos g + Fypy |2, (1)
b

Any’ = Kb(my + Bz);
Aay = Kb(Bl+bpy);

£,1)=(y,

cosg|-Y, ).
3bMd0wwo IgoMmOMEMA0900L MobsbTo LsFoMmMs QoL 9 9Ydw

©06530316  8m©gegdbg  goslgs,  3sdm30ygbmm  s0bodbmo
695¢0Do300LIMNZ0L ITMF0WYIYWGOIOO.
cos® =0,5+0,5c082¢;

sing| ~a, —a,, cos2p;

cos |~ a,, +a,,C0s2¢;

[sin® ¢~ a,,, —a,, cos 2¢m,,, — Cos 4p;

[sin® gfsin ¢ = 0,375 0,5c0s 2+ 0,125 c0s 4¢o;

‘sin3 (p‘sin ‘o= (O,5a;Sl +0,58,4, )— (O,Sa(/,1 +0,5a,,, + 0,258, )cos 2¢p

—(0,5a,,, —0,5a7,) cos 4 +0,25a, , cos 6¢,

boQS3

Oa,, =052, +0,25a,;

a,; =05(a, +a);

a,,, =0,52 .

2390436900l LoggwydzguHg dog009dm:
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By (0) = A, Y, —05A X, — And, €O 2y, +0,5A,, COS 29X ; (184)

b.. (1) = Asa, Y, —0.5AX, — A,a,, Cos2¢+0,5A, cos2p ; (185)

CX& (t) = A:XyO yzc - A:Xyl Cos ZWK - A:XyZ Cos 4W1< - AXXOXp +

+ Auor COS 20X, — A, COS AKX ) — A5 COS BX ;5 (186)

b, (t) =a,,, — a,,, C0S2¢p —a,,, CoS 4¢p; (187)
C,(t)=C,, —C,, cos2¢; (188)
Cc.,(t)=C,,—C,,cos2¢p—-C,,cos4p; (189)
by, (t) = Kb, (y,[sin ¢ —sin? g )~ K b,&,, ; (190)
Cy(®=~=K,,(2Ca, -C,)+K,e,(C, —2C,) cos 2¢; (191)
Cpe () = % K, [£1,Cs058, + Foe Ko (192)
C,(t)=C, —C, cos2¢; (193)
C,(t)=C, —C,cos2¢p; (194)

C,o =2(0,5C, +a,C,);
b, =C, +C,a, +0,5C,a

=t
b, =0,5C,a,,;
Asyo = Ax(Cia,,, +0,375C,;
'A\:xyl = Ay (Cla(/sl - 0’5C2);
Aso = A, [0375C, +C, (0,582, +0,58,,,)];
a,, =C, +C,a, +05C,a, +ba o;
Ay = C1 + Cz (a(ps + a(/:sl) - bxa(,m(b ,
3y, =0,5C,8 4
C,. =2(05C, +a,,C);
Co =C, +30b.(a, +0,5a,)9;
Cu=GC _[3a¢/xs + 3a@1]bx€b;
Cx2 = lsa(pslbxgb;

A = A, |0,5C, +C,(0,5a,, +0,5a,,, +0,25a,, |
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Ave = A,C.|0125— (058, —05582,)|;
A:XXB = 0’25A\:xcza(p52 :

535390000 5956)3H0390930L 9999 9923005 B3HgO:

bm)’(‘ (t) ~ me'O = A\m‘(‘gcp; (195)
b, (t) = b, = Ab)'(gcp; (196)
C.t)=C,,—C, —C,,cos2¢+C,_,Ccos4p, (197)

Lo,
CeXO = A:xgcp (0'5C1 - awOCZ);

Coa = Aué, (05C, —a,,,C,);

C.= A:chpCzawz.
LodMEMM LEBOM YolvdwYOEgEIOIEO LBOLEBHYS B50)gMGdS Sbig:
M1 Vs + 01 Yia +CiaYus = CiXoafsing —Cix, +C 1y (X) +

+ r3 (Xkl) +Cllyk‘ +bm1yk + pr551* |Sln¢| l (198)

sin(p| —C’yklx,D —C, (X)) -

- r3 (XKZ) +Cllyr< + bmlyk - pr552* |S|n go | ’ (199)

m,, ymZ +bm2 wa +C*2 Yz = C&lxgz

mxyx +beK +CKyK :C(S'(fx + fx)

sin g —C X, (200)

mp')'('p + bpxxp + knoxp + (Cxo + O’Sko«:kvl - Csxo )Xp +

r-mp

d, . . 1 _—
+(k fpCsOayd, + Fme)a (S|gnxp)+5 Kb(fmpCéﬁAzaq)C + Fmpx)gcpmgnxp =

= ko/ckvlawps y;c + CyO yK + b}( yl( ' (201)
my, + bpy'y“p +Koo, + (ny0 +0,5k k, —d, —ngo)yp +
d, . . 1 .
+(kr fmpC(scSAza,pC + Fmpx)a(mgnxp) +E Kb(fmpCﬁcSAzawc + Fmpx)ecpmgnxp =
= ko/ckvla'(ps yK + CyO YK + bx yK ! (202)

boQS3
Cyo=2(0,5C; -2, C;);

ngo = A:y (0’ 5C1 - a(p.&‘OC3) ;
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C,=2(C,+C)+2C,a, ;

k
k., =—2%+a_;
no k a'bx

r

k[)fc
knOB :k_+a‘by'

092300005 5036086530,  GMI  AoLFMOgEYdMo,  LobEGgdol
53mbLboLsm30L  LoFoMms 5360939 Fom35¢olHobgdmwo o0dbgls  Fgdgyo
590600 BHMobLE3YIBIBEWMEO 2obEMEgdgd0lL gobbowgs:

z2,=2,,+(R=95)siny; (203)

z2,=2,+(R-5,)siny,. (204)

2.4. 3006H3945603mM0 dmmzserm3¢g LoliEgdols
0053037900 33eg3s

2.4.1. obsdozmemo LGOI EHmeyemo bidgds s
LobGgdol gosdigdo Bwmbjsogdo
00 d990mbg93580, HMELSE Boddg 43993L MYAMWOMIOOL LEoEGOMbIGwME

(29589950990 ME0) LobEgdoliomsb Boggwoo B90mm»dmygzsbowo
©59M 3000939 gdg00Ls F9odegds 499mygbgdmwbo 04656 89dgao Lsfyobo

53300093 90900:
oIl 1 .
=— X. —X )sinep. + — cose. + Rcosy, +r. — C., (205
o ooy, L0 XSG+ (Y, = Y,) 0050, + ReOs 6, -y, [y (205)
olly, 1 ]
=— X —Xx)sing. +(y. — cosp. —Rcosy, —r — C.. (206
ayulz COSZ 7/2 [( 3 p) ¢c (yj ypx) ¢C 7/2 3 ym2:| o ( )

5) @ y3gws 8g0pmd  ©M30©YdNIWdIBT0  @(f)-b o3
090ma3543Lb @, 9500b603bgds, Voo @, — §oMIMoabl @(t)-b 4oM339w9
1304LoMGO I60T369EMBL. 5ToLb ghmow Fgaz30deros bogfgOmm

Rcosy, =Rcosy, =R.

5060360l Mobsbdo 15331930 LobiEgdol F509353H03w9M0 IMmEIEro
doogdL Lobgls:

M1 Yos 0,0 Yus +(Csy +Ci) Voa =Csy (X — X,)SINQ, +
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+Cs1 (Va1 = ¥ ) COS@, +Cy Yy +b,, Y, + Q.5 (207)
me "luZ + bLuZYLuZ + (C52 + ClZ)yWZ = C§2 (X32 - Xp)SIn ¢c +

+C;2(Y32 - pr)COS @ +CuY +b,, ¥, + sz; (208)
meK + (bzul + bm2)yr< + (Cll + ClZ)yK + CZyK S|n2 (Dc =

=CYur —CiVur + szp sing, + C3yp Cos @, ; (209)
m, X, + (bpX + 20, sin (oc)Xp +2(C;sing, + CZ)>'<p +

. . B O

+k,.(X,)+2(C;sing, +C,)X, 3 eX, K KX+

ko/ck‘) H d H . mpx" ety (= .
+¥(Clsm @ +C)y. X, +F,, aagnxp +'°n—5|gnxp =

. k. K, . k. K, . 2
=k Ky sing + o F (C,sing, +C,)x,y, + o F (C;sing. —-C,)y: +

+2(C;sing, +C,)y, sinp+2b y sing,. (210)
m,, Y, + (0, +2b, cos,)y, +2(C,cosgp, +C,)y, +

k k
+k,., ¥, +2(C cosp, +C,)y, ==—Bgs y, +k, Kk X +

oncy P.F, ey My p
Kk (C,cosp, +C,)y.x +F 9 signy +—reoo®s Gony —
+ 1 (Dc + 3 yK D + mpy dt g yp + P F g D
nyy ny'y

k,_k k, k ,
=k, K, ¥, cosg, + =2==(C, cosp, +C,)y,y, + === (C,cosp, —C,)y; +
ny-y ny"y

+2(C,cosgp, +C,)y, sinp+2b § cose.. (211)

3obboMmo  396GHMWgdd0L  A9HOR0390M  LAHSEOMbIOIE BMEODsL
593L 89990 Lobg

M1 Y1 0,0 Yus +(Csy +Cp)Y,n =Csy (X — X)) SN, +
+Cs (Yo =Y ) COS @, +Cy Y, +b,,Y, 5 (212)
m,V.,+0b.,Y..,+(Cs +C,)Y,., =Cs (X, — xp)sin o+
+Cs (Yo, = ¥ ) €OS @, +Cp Y, +b,,Y, 5 (213)
my. +b,.y. +2Cy. =C.y, +C,X, sing, +C,y, Cos@, ; (214)

M, X, + (b +2b,sing )X, +[K,,. +2(C;sing, +C,)IX, +
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+k, kx, =k, Ky, sing, +2(Csing, +C,)sing.y, + 2b sing.y, .
m, Y, +(,, +2b,sing.)y, +[k,, +2(C,cosgp, +C,)]y, +

+K,, K, Y, =K., K, Y. cosg, +2(C cosgp, +C;)cose,y, + 2b.cose,y,. (215)

Hy vy Hey vy
MROM 459000056900 Lsboo 8g0ymad 3310939930 0079 339000,
Gd bogdg 239J3L T30 339000L AJMbg YEHOIWOL A9S9YHOGISLISD @,

3mobol dodosmmmegdom O X, ©gMdol dods®mom, dga30dwos d93m30Esbmm
39000920 GHMEMd9gdo:
C,=C,=C, muy=m,=m, ©5 Y=Y =Y.
Q5 3963Me999%0 (212) s (213) MOxmdgLos Bog56533wMmm 9Mm0 A9bEMMgdom:
m,,. V., +b.. Y., +C,.Y. = 2C;R, —2C,X,sing, —
—2C;y,.cosp, +2Cy, +2b,y,, (216)
boQS3
Fx = C,sF,0(sin’ @, +cos’ ¢,) .
506036 Msb 3930060930 Bgdmo  Imyzsbowo  4oHM5039dME0
LobBgdob  LEHO®IEHMOMYwo bdgds Fgaz0deos  Ho®dmgzosyobmom bsb. 13

dmyz560¢0 Lsboom
BKy |
Ay
|
Ay
Fi Yiu X Vi
—b> _8, — Wm _.®—> WK » A |— pr —>

B5)< <

Bob. 13. 2956803930 bobiBgdol LEBGHWIEMGMEOo Ldgds
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boo:

W 1

w

W 1

m_s’+b, s+C, ~

W, =2v,s+2C;
F, =2C,F.;

B, =2C;ssing,;
Bs, =2C;cos¢,;

A =k, kK, cose,

= 2 ;
m,s +b,.s+2C,

A =k kK sing;
C
B,, :C—jCOS(pC;
C, .
B, =—=%sing,.
“TC ?.
0530l dbGog
1
Wip = 3 2 ;
MeS” +a,S" +h,s+k, K,
1
Wyp = 3 2 b k k ;
m,s®+a,s”+b,s+k, K,
boQS3:

A = bpX +2b sing.;

b, =Kk, +2(Csing. +C,);
a, =b, +2b sing,;

b, =k, +2(C cosp, +C,);
d,, =2(C;sing, +C,)sing, ;

d,, =2(C,cosg, +C;)cosg, .

217)

(218)

(219)

(220)

(221)

393003500 15330930 LBOLEBHIIOL FNE0sbo A5sd3900 BMbJz00L

5390599. 5doLEM30L 153093063915 3LOBPZMH300 TSI VIO J5I390

23bJ3090L:
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W,

W=
K J’PBK)AY

W, = By, W,, ~W,,
W,W,

W, = 1—m .
+WW W,
5303™d LogMoM osd(39d0 36305 Bs0fgMgds Sbig:
_ Wi A<pr
® 1+W,, AprxB(s

39deoeo Lsboo 3fgcon:

Cy(m,, s +a, s +Db, s+bmk0y)
W| (S)= 5 bl
AsS” +ay,S" +8y38° +ap,S” +ayS +ay.

boS3

ai mK mpy >

a,=ma, +bmzmpy ;

a;=ma,+b,.a, +2Cm, ;

a, =mk,k, +b,.a, +2Ca

we - cp 1 py’

a, =b,.k,k,+2Ch,,

we ol vy

&~ =2Ck,a, -B ACs.

OMIgoE megz0l IbM0og hoo(igMgds sbg

W, = B, W, W, a24s +a233 +a21s +8,,S+ 8y
ey yp
mpys +apys +aQNs +b k

uy vy

MIge 3053
&, =2b,m ;
ay=2b,a, +2Cm
ay=2b,b,+2Ca, ;
ay=2bb,, +2Cb,;
a,, = 2CK, K, —20;, .

39093035M0) 250059399 b 305PY:
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3 2
We = ww, Cy(m,s™+a,S"+b,s+bk,) (225)
TOIPWW W, AST+ASS+HAS +AS AL +ALSE+HASHA,

bos3
Ay =My, 855
A =8y,Mm,, +ayh, 5
A =am,, +aub,, +a:C,,;
A, =a,m,, +ab,, +28,C,,;

% = ailmgut + a12b5m + aiLBCsm >

A = A =85
Ape = A =85
Ay = A —y;
Ppe = Ay —8y;
A.=A-a,;
Ao = Ay —2y.

B90mm dmy3z560egdol msbsbds:
W, AW, _ By, (s)

Wor (5) = 1+W,, AW, B;. - A (8) .

(226)

39900 Lsboo 3394690s:

3 2
C,A(m,s +a,s"+b,s+bk,)

w oy

05 = 10 9 8 7 6 5 4 3 2
(Dyps™ +Dys”™ + Dgs° + D,s* +Dgs” +D,s” +D,s” + D,;s” + D,s“ + Dis+ D) +

_B,(s)
k,) A,(s)’

onc vy

227
+AB;.C,(m, s’ +a s’ +b s+k (227)

boQS3:
Dy =Am,,;
Dy = Am,, + A,
Dy = Amy, + Ay + Abe s
D; = A.m,, + Aa,, + Ay + Ak K

D6 = A3*mpx + AA*apx + ASbcx + Abkwckv ;
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D = A.m, + Ava, + Aub, + Ak K
D, = Ay, + Andl + Apbo + ALK, K,
D, = Apm,, + Aua,, + A, + Ak, K5
D, = Auby. + Ak, K,
D, = Ak, K, .

05300 dbG03:

By, (5)=C,A(m, s’ +a s’ +b s+k Kk );
A, (s) = Dy + DS’ + Dys® + D,s” + Dgs® + D,s° + D,s* +
+D,.5° + D,.s* + D5 + Dy,
BoQS(3:
D,. =D;+ABC.m, ;
D,.=D,+AB:C.a,;
D, =D, +AB,C.b

soey?

Dye = Ak, k, + ABLC.K K, .

3obmdol Ay (S)  33w930L 8990  93300w0s  B353MmMmo
0065303960 3M50MdOL 565¢0bo.

0] gobgobowsgm  FoMmBmygbowo  s83MmMmEOBsGH06  3306MHgdsL
LobGYIob 33930 Lo3oMbgdl Jobo BMBI30MboMYOOLLL MEIMMM©ObsE0s60
3™3060900L  360Hm3gLdo LobBgdol LEsEoMmbsm0bYdMwo Jmgwols Lsfiyolo
593000939900 25dM0LObgd0sb slig:

al_‘[51 1
O COS7y [(x, =x;) +Reosy, =1, =y, C;: (228)
wl 1
oIl 1
oy ~= cos’ y [- (x, —x,)+Reosy, =1, = y,,IC;; (229)
w2 2
oIt
y, AT (230)
k
oI,
X, =—C.(% = X,);
(31_[cll
ayml = Cl (yml - yk) 5
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oIl

Ci2

=C1 (yWZ_yk)'

wl

5939 33946905
2(C, +C,)%, —2(C, +C,)¥,;

2b X, —2b,V,;

kK, Kk,
—Wn Fl £(C, +C2)Xp; anl (C,+Cy)e y.-

kﬂkaV v kDkaV v

Fnlzl(mp + Bz)g Xp Qo anFl Blg Xp.

506036 g00L Msbsbds 3090 ObsT030L FobEHMmgd9dL:
mmlyml + bmlyml + CwZ yu¢2 = C;2X3 _C;lxp + C5 + ClyK + bw yk‘ + pr55l* ; (231)
mtu2 wa + me YWZ + C:2 wa = C;2X3 _C:;ZXp + (CK - r32)c5 +

+C,y . +b,y, + pr55*; (232)

) ) Kk, )
My X, + (0, +2b )%, +[K,.. +2(C, +C,) %, + ; Fl (M, +B,)&k, +

n

+—k9"’kV1 Biex, +K, K X, + k;)'ckFVl (C,+C,)x; + kngVI (C,+C)y. X, +

n n n

FmekoK,’ kvl

signx, =k, .k, Y, + k-’*flizﬂ (C,+C Xy, +
p

n n

d,. .
+ Foox a(mgnxp) +

+%(cl +C)y2 +2(C,+C,)Y, + 20,7, (233)

390033039000 3003900 Bo@oM9d0ol 999y 339d090s:
M1 Vs +0, Vs +CiaYua = CsXgy —CysX, +(Cry +1,)Cs —Cry, bV, 5 (234)
M2 Yz +0, Vi +Ci iz = CiX, —CixX, +(Cg, +1,,)Cs —C3y, —b,¥, 5 (235)
M.V, +b.Y, +C.Y, =C,Y¥u =C.Vu2 —CoX, =CyY, ; (236)
My X, + (B, +20)%, +[K,.. +2(C, + C,) Ik, +K, kaX, =K, Ky, +
+2(C,+C,)y, . +2b V.. (237)
653 299bbgz0gdmo Lybom dgodegds oMmdmz0YObmom sbY:

m, X, +b, X, +k X +k Kk, x =k k,y, +C,y, +2bV,,

orc vl

boQS3
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C.=(2C,+C,),
b, =b, +2b,;
Kpx =K, +2(C, +C,).
300900 LolGgdoL BEGHMMIEGHOWO bdgds dmyzsbowos bob. 14-Bg.
boog:
F,. =C;X, +(Cg +1,)Cs;

F6X2 = C;XJZ - (CRl + r32)C5 >

C. |
Cs |
ka =
I e S
Xp
®_> WK - Wyl - Wen -
—»@—»@—» Wiz ‘
N -
> C: |
wa -t
c |
C§

Bsb. 14. 45565039990 LolGgdol gscsddbogro LGGMWIEMOMEo Bggds
1

W (s)= ;
u(8) m,,s®+b,,s+C,
1
W, ,(s)= 5 ;
m,,s°+b, ,s+C.

W, (s)=b,s+C,.

C
W (s) = “‘ ;
<(5) m.s’+b,s+C,

W, (s) =k, .k, +C,5+2b,s?;

oic Wl

1 .
3 3 ’
m,s” +b,s” +k,s+k kK,

W (s) =

W, (s)=K™+C, +2b,s;

2k _k

K" =k k, + Iv:lgo (C,+C,).

n

LIFIMOIBILMUL GIIENIIMN
J6N3IMLNOION 86



2.4.2. 15533¢930 Lobigdols Eobsdozm®o Lobomgbo
339990 35653535¢m0 3GMEgLgdol dobygom

3565990 LobmgHol sTME6OL gosFMHOLIMZ0L 153MMOPObEH0
LobGgdsdo W, -ob 359mbsbwwmqdol 3049bgdom 99390 baboo:

_ By (S)
N“”‘%ﬁwfm@%+a¢9h’ (238)

boQS3:
E,, (S) = Dyps™ + Dys° + Dgs® + DYs” + Dgs® + Dgs® + Djs* + Djs® + D3s* + Dy’
E,u(S) = As® + As” + As® + ALs°As* + A.s* + A.s?
E,.(s)=Ak s’ +Ak s®+Ak s°+A.k s*+Ak s+
+AK P+ Ak S+AK,.

Loli®39wo 3Mm3gLbol Loboo gobowsgzm gmbdiosls

axl
A5 59

b

X = =
P ( p) axozriz p2 + a'lem +l N 0( p)

Lboog A =054, — 3560bmbol M3gMsGHMmMos s Z,, — OOl doldEsd&O

3M9803096@0.
©3LFMo  5FM3OBOL  STMBEbLbgI©  IMEgIMo Q90T d35¢0
36 396930L  BLobMgbol Msbsbds, 3hgMm 3mmOmObs@ms F9dgy Lofgol
GM@Mdls
X, (P) = X, (P)

HMIg0o3 29900 LEbom godmolobgds sbsg:

0
Eob (S) + Eobl(s)bcx + Eob2 (S)kv N (S)
boQS3
_ L :
Ab B&X L+ A)*km’kv ’
L=ACK,Kk,.
39230905 Bo3(gMH™Mo:
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BysBs<LN(S) + By, ApK,, k Ny = LM?(S)[E,, () + E ()b, + E 5 (S)k,].  (241)
253bbgogdmero bLsboo 3HgMH o
D, (S)k, + @, (S)b, +D4(S)k,, =Dy (S) (242)
boQS3:
D, (s) = A, M°(S)Eyy; (S) — By AN (S)K,, 5
D, (s) = AL M°(8)Eqy (5);
®,(s)=A.Ck M°(s);
Dy (5) = EpBs AN (S)A M (S)Ep, (5).
39bbogsdo 9gdmg3s43l Foddmbsbgzomo LobdoMggdo o = jw, fmbomo
3098030963900 Am s 39O 30OHMI0™ J9BGHMgdsms LobiEgdsl [82, 136].
Ay @1(8,+ 2 )Kg + A1, @5 (8,5 20 )P + A, DKoy = A5, (6, 21 » (243)
v=123---0.
3600369c0md9dL 5, 5 Am-m30L gLsBOIMSZ MSbsbdso [126, 127] oo
[68, 69] LL5TTomgdTo Fmyz560¢0 TMI0YINGOJIOLS.
300900 30MMI0M Q9BEGHMEYdOL 358493539000 1IF0MIL 339MSEHS

99MEOM 5 30MOm:
DYk, + Db, + Dk, = DfY; (244)
D?k, +D{?b,, +DPk , =D, (245)
Dk, + Db, + Dk, =D, (245)
Lo

DY =¥ (4, ®, )

i=1
/

Dél) =2 ( I @D, ) ;

i=1

4

Dtgl) = Z(ﬂ’rﬁvq)oq)l);

i-1
/

D = (45, ®@,®,) =D;’;
i-1
/

DéZ) = Z(ﬁ’qu)z)z 5

i=1
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/

D? = Z(’lrqu)sq)z);

i=1

/

DéZ) = Z(ﬂrqu)oq)z);

i=1

4

D = Z(ﬁnzwq)fps) ;

i=1

DY = i(ﬂrﬁvq)zq)a) =D§;
i-1
¢ 2
o =3 (%)
i-1
/

D(gS) = Z(/lrivq)oq)s) .

i=1
300900 bmMTomE  49BGHM@Wgdsms  LobYIMOTm LolEgdsl, MHMIEol
»565b3>© 3LEBEIOZM Ld0JdYE 3565TgBH®IOL b, , Kk, ©s K, -U.

8 M5Md0L 306MHMd7d0L FgdmEHsbols 3O 39Nl MJooBsEooLIM30L
30b0530m LoLEJAoL Fobolinsmgdge gob@megdgdL.

39900 Lsboo 33946900:

b,s® +b,s° +bs+h, _A(s)
10 9 8 7 6 5 3 2 - ’ (247)
S +aS +3S +8,S +a,S +a5’ +a,5" +a,5" +a,s+1 B ()

X, (8) =

bogS3

0*

D
_CA

b, k _k

o T py *
O*

bogdg 23943L d9-10 boGolbols Fobsbosmgdgwr  gob@MmegdsLmsb o
5003™d, 9YMMdOL  LobMIBOLIMZOL  ZLMYJIM®  BEsE0MbsOMO
LobBHgdob  BEYMHEMdOL  sbserobol  3bmdoo  dgomozom, M®IgEos
dmy3560e0s 9999y Lodmdsmdo [126].
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50b0dbmeo 3900m©030L 565HTo 30b0Ers300 sTBToMY 356589EHMYOL
A . 9960 2459Mm0LEHYO0s6 M I0YOEGd9d00):
A =a.a,/aa,, i=Ln-2. (248)
B396L 890nbgz935d0 239969ds:
A =8,08,5/848,5 A =8,48,4/8,58,45
Ay=a,a/aa,; A, =a,a./a,a.;;
A5 =8,48,7 /858,65 A =8,58,5/8,62.7 5
Ay = 8,680 /8,780 Ao = 8y /BBy -
LoLEGHYIoL YOI MBOLIMZOL LEFOOMS, HMD LOYIEPEOIOIMPIL GHMEOMDS:

A <A ~0465, Vi=1n-2; (249)
A+A, <A =089, Vi=1 n-3; (250)
A+ A+, <1, Vi=1 n—4; (251)
A<@-2,)1-4,), Vi=2 n-3. (252)

3905353500 3OHME9LYdOL 53930LEMZ0L 30949bgdm X(t) 3MMOmObsEOL
300909 459mbobmengdsls (247).

39O3WO35M  SI3WOGHMEMO - FBMO  Boboboomgdgwby,
2o0mlobegdsdo  (247) 890m35d3L  stymdgbBHo  jw,  Ldsg ] -
Domdmbobgomo gemosbos; @ — oo Lobdody.

300900 533W0GH¥IO-B5HBO Toboliosmgdgunls

393900 LoLEGHAOL LogabmdMgz-LobdoMmwyer Fobslosmgdgels

P(w) =Re[x(jo)] = RA(C"): ZB((CO‘”));FL’; EZ;' (@) (253)

b5,
R, (®) =1-b,0?;

NG, =b1w+b3a)3;

Ry (@) =1-a,0” +a,0" + a,0° + 8,0’ +a,,0';
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Iy (@) =,0+3,0° +a,0° +a,0" +a,0°
Ri(®) ©o Ry(@) — Fo@dmbsbgomo bsfoemgdo.

d90pamdo  s9m3sbs  —  3Mm3gLgdol  0bE MmO  BosbeErmggds
565005303 s 3iMx30390me LoliEgdgddo, Mog dmyzsbowos bsdMMIgddo [78,
110, 142].

Go3 999590 5MLESE30MbsOMwo  dmEgwol ©obsdozMmeo  33arg30l
L5300bgdL B3960L YBEOO™ Y39eoBHg J0D6TGjMbowrs sbseEobo dBMbKOMOBMU
300GH9M0mAol  450mygbgdom  [128].  ogo  Lodwmoergdsl  435deng3ls
LobG9gdobomzgols

dy o\
E{y}— Ay,

Looi A(t) 9oL 39MHom©Eo 3m95803096¢Jo0L Fo@®o3s;
y — 00gmds6mgmdol 3943H™G0, do300mm 8yMomdol  Ls3dsMolo
306)13900.

5060360 3M0EHIMH0MIoL  godmygbgdolomzol  A(t)  3gHomevye

353035 HomBmygb96 d98cgy0 Loboom
At) = A, +At).

D90mm»ImYyzs60wo  FoBHMOEMEo  ©sdM30090w0gdol  godmygbgdoom
90aM5Md0L  sbseoBo Fgodwgds 5358Mm 2ol SEGdIEo  FMEYE9dOL
3900mygbgdsbg  9.%.3memglzol  308MMIPAMIEMBILMIB  Fgmagligdoo,
565 MYy0mEs©, HMymO3 gl dmyzsboros bsd@mddo [108, 110].

Lobmgbol  FgoMPOL  H3MIMBSEF00LIMZOL  35BHIMGID  LosbRIMOTM
399033009390L. LobIM3go 3OHMELOL Lofigol 3o65xEMYds© sOBgMEo 0dbs

u1:35% S U, :50%. 0300 15330930 LOLEBHIIOL  SMMIYIPOMHYJOIOO

3565393900l 86003690 md9ds F9MHBgmo 0dbgb:

cs=4zoog, c1=2loo%, cz=21002; bK=510%,km,:108%, m =12 3,

6 1
m, =200 33, C, =2100 3’ m, =170 3p, k, =80 %
50b0dbMEmsb 53530060930  MYAIWOMHYOSPO 30MOH0bsEOL
3590bsbYEgds 00gdL Labgls
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0,916-10°s® +11,5-10°s* +2,01-10°s +1,2

X(s) =
®) 0,0003-107°%s" +0,001-107°s® +0,08-10°s® +-107°s" +1,76-10°s° +

+2,07-107°s" +55,6-10°s* +48,6-1075° +21,7-10°s* +2,47-10 s +1. (254)

200303900 ,LLobM3gero  3MmiEgbolb  LobEgdoL®  Lobmgbol
LsgAdzgwbg Jogdwo odbs b, k,, k, 350539E®900L 86083690mdgdo
2IOH009O0 353306030 3m33gdbr® Z 3560539 GHOMSb.

5060360 3300 gd900 Brmy3560e0s bob. 15.
boag: 1 = Kk(z,) 80bdgool, 2 — b, (z,) ©> 3 - 30093 k, Bbjgool
53L5b39w0 IOHMYdOs.

1

k, — , Kox 6 §d
9

b 10° ——
9

%
pXx

100

1,0

0,6 08 10 12 14 Znm
Bob. 15. Lobomgbol dggas Fomgdweo BMbdzombsgrwm®o
53300090 gd9d0:

1 = KuZm); 2 = Ko(Zm); 3 = kuy(Znm)

35065303900 LobEgdol E0bsd03MMHO FEYMIEMBOL sBsEoBOLIMZOL
30949690 A, 3098033096390l [108].
R9MHMOS 5658080 930MMBd

a,,/a,, 8, 5/a,,, 8,,/8,, ».., 8/8,, 85,8,. (255)

B396L LoL@gdslimsb 80dsmrmgdsdo, MHmgbsg Z, =1,4 0565008009360)Md

(248-250) s0Lobgds gomMgdoom 710; 252; 99; 34; 18; 0,5; 0,15. Goysbsg gb
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056500000930Mds 39ds0s (30860 2-Bg IgBHx IO 5M0L bs3egdo Lolidgds
9 M5¢0.

Lo Z, =0,8 0565808093Mmds (253) 00gdL Lobgls

312, 210, 115, 32, 18, 0,7, 0,49, 0,09.

A -b BmbEo 360d369cmmdgd0s 4, =0,1; 0,2; 0,3; 0,5; 0,04, 0,8, 0,046. y39e»s
093600 o6 6oL 0,465 653wgd0, 580@H™I Mbs odMzMZIMm® A, - Mo
d9bmdgeo (93609d0ol xsdo.

300900 1565300093 ™dsL: 0,82; 0,78; 0,74; 0,54; 0,88, 0,246. 439 X530
560l 0,89-%g 6530900, 9.0. LOLEGHYTS FOAMSWOY.

393035000 JOM53535¢0 IMHEJIOL 53905DY, LoxdZWs© 300OM
53303 EM-35H6 Joboliosmgdgwls

0,916-10°°

X(uw) =
(U) 0,0003-10%s" +0,001-10°3 ja)9 +0,03-10° jco8 -0,3-10°° jo' -

~1,76-107° jo® +2,07-10°° jo° +55,6-10° jo* —48,6-10°° jo’ —
—21,7-10° jo® +2,47-10° jo+1. (256)

Logbmd®m030  FobsLOsMYdWOL  25dmYyqbgdom 35290  PMHTSZIWO
36MHm3qLYdoL IOl [64, 65, 129].

Bob. 16-Bg 0mygzsb0os LsabmdMogo LobdoMyen  Jobsliosmgdergdols
dOmgdo  (BGvmgdo 1 s 2), 6MmImgdog  dggbodsdgdosb  Z, -ob
360093690 ™d90L 0,6 s 1,0.

396535350 3MM(39bgd0L  FMMEIdo 3093 dmygzsbowos bob. 17
d6©9gd0l s 2 Fggbodsdgdosh Folid@HedMo 3mgx0i30963gd0l Z =0,6 ©d
Z,.=1,0, 3 - LsbYM3go B39O0l ABIXEU.

dmyzsbowo  3MM©gd0, 33063960096 OMamME o  Losbermggl
LolE®3gemsb, slg3g 0dsl, MHMA LobmgBol F98+9dsg9dMEP0 FJOIMEMEPMYOS
0dg3d 3565993HMgooL d0BsbILobmwo FgMbg3z0ol Lodswgdsl obsdozMo
3639930 Lo FoMm 3639698 gd0l Fowgdol F0TsOHMNEIGOO.
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0,75 ‘ \

0,5 ‘ '
ol L] ’L\\
|
!

\

100 00 300 400

Bob. 16. bgbmdMo30 LobdoMweo sbslinscgdEgdo

1,0 ,

0,5

|
|
|
|
|

0,05 0,1 twm
Bob. 17. 2560059535¢00 3B 3gLgdols IHygdo

B9dmm 8myzs60@o 0gbs LobmgHol MgmG0s X, 3MOEObsEOL BodsGm,

Gmdgeog 0530L dbGOg 2M3390w fowwse 99OY3ILIRL 2pMIN3Y Y, ()
30MmOEO0bsGOL  goMmsds35wo  3OMgLloL  boMolbmd®mog 35396989 by.
535Lmb ghmo Igmeg doamdom J9az30dwros LObmMIHBOL FgOMPMEMYOs

p
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30MOE0bsGJOmb. 58  dgdmbggzsdo 3090  3mmOHEobs@ms  Lafiyols
AGMEMd9OL
Xp(P) = X;,,.(P)

Yo (P)~ Y5, (P).-

300390 359mbsbwgdol  dowfggzom gobmOEogwgdm b, ©s kK,
3965993HM9d0l, gmEmOLOL 30093 kcy Qo kVy 3565993HM9000m.

99900033 390530003560 Bobmgbols FomgBsBH03Me  3MM(390IMODY
b0mm  Im@3z560wo  FgOMPMEMYOoL  Msbsbdo s 30090  mmbo
3906&™M 9306 F9IAM 5gdMM 2obEMEgdsms LoLEYIsDY, BMIgEos
Bof9M005 mmbo 1od0gdgEo 356599EHMOL 30T5MI.

MmO3MMOH0bsEGH05B0  Mgg0dolomzol  LobGgdolb  893s35¢»  Bofoerdo
Log3gbymM3z560 AF Bg9mddggdolisl 99dmygzod3L edgzqods:

b

‘AFW‘ = \AF

6x7

HIwol 0bsbdo  LolEgdol  LEGHOMIGHWOMo UBdgds Toogdl  Lobgl,
dm39dme bob. 18-%y.

-

AF X
—>®_ »@-» W, Wyl ! W :p

[}
‘ Co |
Wkw -t WK |——

Bsb. 18. Lobgdol LEBHGNMIBHWOMEOo iggds

qut - WK ~—

Wut 1

O
<,

396bog580 899Mma3593L 4953990l BMbJ30g9d0:
C

W (s)= : ; 257
«(8) ms®+B,s+C,. &7
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W_,(s)=B,s+C,;; (258)

C
W (s)= — . 259
() m.s®+b.s+C, (259)

399303500 2oModdboen bdgdoby (bob. 19) s dolo godmygbgdom
30R)0™ 3>©3930b BIBI30O

CZ -t
&» —— Wmm ——®—> WKZ )2
C. B
Cs |
Bob. 19. 4565gb00 BEHOWYIGHOMEo lsggds
c.,.(C., +k,K.)+2C bs (s
WKZ(S)z : Kw(4f<l 31) . =A;¢(), (260)
a,.s +4a,. S +a,.8"+a,.5 +a,.S+a,, B,(s)
C C
W, (s)= Z 3 B 5 = B__. (261)
a4m1,uS + a‘3mmS + ameS + almms + a’Omm Bmul (S)
bogS3
a51<e = mpcmx ;

a,,, =b,m, +m_ Db

px~k

8y, =b,m +b,b +m C

px~k

a,,. =(k,.k,m, +k b +b C);

e v px K

a, =(k kb +b C);

ore VK px~x

a,., =k kK

onc "V

C

ble = ZCKm (CKl + I(V Kl*) >

Qe = MM, ;

Amw

a

3mu

=B, m,+msm,_;

3, =C,m +B,m +m;C,;
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aimu/ = Cw*blc + BWCI( + C B

K’

3,,, =C,.C.+C_.C,.

K wtt

B5393H0w0 3mbEGHWEOOL 808 343996905 2500933900 BMbJios:
W, (5)

W7 S = =
BT ew.®

— Bkzls + bKeO —
a,.s’+a,.s'+a,.s’+a, s*+a,.s+a,, +Cb_s+C,b _,

_ bkgls + biceO .
- 5 4 3 2 ; (262)
aSKeS + a4t<zs + a3l(28 + aZkes + (a'lzczs + CZszlS)S + (aOKZ + C2b1<20)
900560 LoLEBHYIOL Fosd(39d0 364305 B0OMYdL Lobyls:
WO (S) — me (S)Wl( (S)Wxg (S)O (263)
1+ CKJWmm (S)WKZ (S)O
Loboo 339969ds:
X, (S . .
F. 1+C,-W_,(s)-W_(s)-W_(s)
B B,s+B;s+B,
(aSKZSS + a4KZS4 + a3K283 + a‘2kes2 + alxzs + aOKz*)(a4mms4 + a‘3mmss + a'2mquz + almms + aOmut*) +

+C,,C;b.s+C Cgb

K20

(264)

K

bogoss C,; = g

o

9399990 350593990 BMbJzool 360d3bgero Bsofgmgds sug:

9 8 7 6 5 4 3 2
S  +a,S +a,S +a,S +a.s’ +a,s +a,s +a,s"+a,s+1=B(s), (265)

boQS3
a.= aeg
29 T a* >
20
a _a28
8 *
) a?o
a,
a27_ )
' a?l)
a,
aeﬁ - ai >
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a. = a'24
24 T %
aeo
a*
23
a3 =—35
a‘zo
a*
a,=—2;
aeo
a. = a‘el
2l *
aco
agg = a5/<2 a4mm ;
a28 = a4K2 a‘4mm + aSKz a‘3mm ;
a27 = a3KL, a4mm + a4,<2 a3mm + a5;<z ame ;

*

azG = aZIGZ a4mw + a3lcz a'3mm + a‘4Kz a‘4mm + a‘5kz aimw ;

a:5 = alkz a4mm + a2K2 a +a a2mm + a4r<2 almm + a5KZ a

3muw ke Onuu

*

az4 = a0)<7<*a'4mm + alkz*a3mw + a‘21<2 ame + a31<2 almm + a4r<a aOmm ;

*

a23 = aOKK*a3mm + aikz*ame + a2K2 almm + a3K2 aOmm >

*

azZ = a0)<7<*a'2mm + aikz*a + aZKza

2muw Omuw >

azl = aOKK*almm + ale*aOmm + aOKz*aOmm ;

an = akz*aOmul + C1<6 CYB bl(?o .

2.5. LsBsbM gamgdE®MIgdobo3 Mo 53ddM30L
©0b53037)M0 33erg3s

2.5.1. 065803760 dcmEgergdols 39949353905

OMamO3 g 0gm  50bodbeo hggbo  BsdMMIol dglogoew  Bofoerdo
853306909 BoBsMBM LOLEHYIJOOL 35M5EIEIMHSE MobsdYMm™M3Yg Ggdbogzsdo
bbgoollbgs  Lobol  Fgdbmemaom®mo  3GmEgbgdol  Mgoe0BI300LsM30L
RODNME 0696390056 36OMYM5dMo JoMN30L Bo®bgdo, HMIgddo BIOMME
3odmygbgds  33mzggl  53dMs3ms  IMMZOWMZowg  Jengd@®mmdgJobozm©ds
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LoLEGH990Ts, MMIgdoE 19308 LEMWYIEHMESdo BomomE dmo3s396 3gdsbozmeo
Loboll 2500093399  99goboBdgodL, 39Mdm©  d9dsb03Me  MIGHMOIOL  ©d
39005399901 bMHsbbo-3F563030.

Sbgmo  LobEGgdgdol M3EGH0T0BsEoMEMO 53900l  sdMEsbgdo  9B9IEHMGO
3953M0L  bodolboll  ©mbg, Gmam®dE3 gl 3bmdowos,  IMs35howo
0535300609005 3945603900 bofiogrol dmgergddo ®m9350 353060930l
9obsoli0smgdEgdoL 5093396 SLOBZILMSH.

dgmégl dbeMog sbgmo LolEBgdgdol Mm3EH0B0BsE0MMO FosbysMm0T7dqd0
05308 IbMH03 3060306 35300600 9M0SD  AMOZ5doLosbo  Fgdsbozm®o
G®obLAoLOYdOL  oBMEH0390M0 MG s  LTSBOSBO  53OMJLOT>30O
dm9ggdol 899998539008  LH30MbgdMB. 53  F0TMHIMYGd0?  BoFOMHMS
5006086mL 53Magdl0Bs30E0 IMPYOMHGOOL FJOMPOYd0, MMIJGEMS FMMOL
50Ls60dBs300 9.0. 03060, 5.3. BgMg33m30UL, U.s. 35Bs30L [130-133] s dobsbol
9096 s 5609039 Ne 501 ©93563sdgb@do 9988539890 gmm©o, GMmdgeos
5390905 Homdmbobgzo0 LobdoMgms Fo09o@H03M0 535650l 458mygbgdsHY
[131-137].

50b0dbmeo 9gmmEo  LBodMogdsl 0dergzs SbowobMMo doamdom
39930090 86535 doL0sbo  LOLEBHYBOIB  FoBsMFH0390  BMYgdbY,
OMIwgdog 350so Losbermgzgom s0hgMgb LoliEgdosms sdsero LobdoMol
6b939000  [oMIMIMdoE  dygbgergdl doosbo  LolEgdol  2oMsTogzow
36 3919930.

6596Mm0g0do  [135-137] @obboergsdo d90m@sboros 960 9dx0M9ds©O
Lob39FgdoL 2osd3990 BB (30900, OMIWIOOE 500fIMYO06 BsBIHgMHOm

W, (s) = AL) : (266)
B, (s)
boo@3
B, (s)=b,, s*" +b, ,s*" % +..+b,s*+D,; (267)
A (s)=a, s +a,, ,8*" 7 +..+a,s* +a,. (268)

S — @33¢5LoL oML 33EsO.
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3900099 390530035000 259MBobmgd9dHY
B(s.)
A(s.)’

P(8.) = (269)

(390803 999mEH0b0oos 9H5E0 M39MOEHMMO
S =s?
©o §50mo©y9696 S B0dsGrm 9Ju3mbBYbE0sWME dygbgems K 5.
3odmlobwmegdol  (269)  25005300350m  FoMdmlobgom  LobdoMgms
9m©0R0306090v)e Jobsliosmgdwqdby

_BW)
@ (0) = AS) ’

1553 O — Po®mIMbobz0mo LobJoMOL sb0dgbss [68, 69].

15330930 894560BToL o8MBo35¢0 30MOEOBIEHOLS S Bod3MMJLOTSEOM
9r©0%B0E0MGOO Fsbsliosmgdagdols 0bGgaGSMGmO Josbemggdom S =45
5Mm3963HJooL 5Mgoedo d=0 @ O =0 F[omMgdm 53MHMILOT>30O
99 gdol 356589@MGO0L FgmBg3sL.

090pamdo  s9m@Esbs  dowosbo  gwgd@®mdgdsbozn®o  Lolidgdol
©0b6580376M0 33935 @5 dobo  Mm3EGH0ToEmO 356599 BHEMd0L  dgMBq3o,
LobEBYFomd M3EGH0T0DIE00L MZoLEBOOLOM, MIMAMOEF 36MmdOEs LsFoMmMs
55 8sMEGHM  doM0mOO  BEAMWJGHMOOL  356539BHMgdol  TgmBg3zs, 966dgE
535390000  ©313530060900L  FgdMmBHSbs, o3 mogol IBGOZ  FmombM3L
399353006005 Loabogdol gxodgdsls 9dox 59909 F5dE0gMYdgdDY.

2.5.2. ©0b65803M60 3360935 390M©sgddbogro
dmgegdo 359mygbgdoo

dox 989090 35d0gMgdeosbo g9 @G®mModdMs30L  dOMOMSEO
woMYmBomo  FHsMgs  ©3993530060900L  X53F3900L  35M5dgBHMYdOL  gofiymdols
LoOOMEg. 9emosbo  FodErogMgderol (Mg sGHMOOl)  39dz9mdoom.
50b0dbmEo  2ofymds  bolosmgds  3m33OHMAoLIEmo  bollosmoo  ggzges
3oLOYYMd0o 3560539 @GHEMOL 0o S 9O 809336905 M3EGH0ToMOL. U

MOOYMBomo  dbsMg  s0IMGBH3zMHO0s 99399 JOIMGOMWO  MJRLOMIOOL
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LobGHYdsdo o Fob OO  PogzM3ggds 33m35 BIMBYOOL Mg MEXOMGOS©
53d6s390d0 [3, 72].

90360m9ggdBHembozol dom(g39dds Lodmogds dmy33d “9oM0 3390930
96®056  5dw0gMgdgbBg  ©@d  LoLEGYIAo  T9IM30EbMm  ®5FEYboTg
©50M7)30QIBIWO  OIRIWIG™MO0,  gbgbo  3dX-3ow3)  VIG>YIOID
M33H00B305L 99393930060M5 35615393 JOUL.

059399009056 9d9wo 939906900l LobG9ds §o60mo9606
36535 3mbEGHWM056 LoLEGHYIIL MY IGHMOHGOOL 35B35M0 BsGMZgd0m. 5T
39000b3935d0 M9 MEoGMMGOOL s MRl JMbEGHWMmS  MoEbgo
AME05  MJYME0MHGOS0  356539BHMJO0lL MHobgoLs. OLLbgwgds s0blbgds
030m, MHMA o6 306GHMOHTo BIOMMEO MM SGHMOOL 2odmdogswo bogabswo
Do60mogbl Im3gdMeol Gogs 30bGHMOTo BsGmv)en M9 sGHMOOLIMZOL,
9.0. 9600 OGRS GHMEOHO gIMOHBOGdS JgmOU.

LoLEBHYIOL Y30EBEHYLMdS FEAMIMGMOL 03580, MM OYYMEGHMMOL
390gmds  bmM309e0©9ds  ©HIMY30EIOMIO S MsbJ0dEI3Mo  Fogo
3Mb6EMOH06 4o6M9gls39b.

©5939900905693)0 Mo gdol  LoLEGHYIS ©3059MBOYGOL oo
BAHOGHOIMNG  ©d  ©O0b65d03MH  oboliosmgdegdol  Jom{g3sl.  bollosmgds
UEHOBIOEHODIE0OL  Fosero bsMobboom s 58dM30L  9egdgbEgdols s
LEAOYIBHOOL 600 3300M, MO 590030 dL Job TV YOL S MYJIMBE.

©5943990090569310 LobEgdol bEGHOWIGHWOWo bdgds Fo@MBmoagbowos
Bsd0™mddo 3 BoboBBy HoMmdmpygbomos MgyMmomgdol Mo  3mbEmeo,
OIwgdog Bs39BH0wbo 50056 39935300609000. bl 3MbEHMMO T9ygds
93706900l Md09JBHOI  — IOl MBOl  x9F30,  doewmzsbo
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LoRJo®Ol 4969  3MmBGHMMHOL MYy gdol  Mmd0gIBHL  FoMTMoqbl
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93295 GHMMGOL. Sbgmo LobEYdgdo 0fimgd0sh MmOIMEEHWOIO069d5. olobo
SbMO309Wwg096 M9 womgdol  BoMOM  E0535DMBL s 3B GH0ZNEs©
Bm@mg6 (300MB0gdsl 53B67d0Ls fobosmmdol dmdgbEol dog®. o0 goshboso
bo3dsm©  Bopowo  LHMx3d0ggds ©o  goMmsdagowo  3MHmEgLlgdol  dEzoMy
39IMJAM0M0S, 85653 boLOsMYB0D Fo@owo LEHsGHODIom, S3IMIZMs
315900 LOLEBHHBYOO 56 SbMBE0GEd96 LoBRJSMOL MIYAIOMGOOL O Os35DMBL.

3o630bowmom  IIN-6gamws@m®mol  gofigmds  3gdbozmn®  m3E0ddby.
BEGHOBIOGHMO 9P YMdOLLL,  OmymOE  fgbo  MAMz9ymxkgb oy
13993539060L 9e9gGMMI5dMAM53909000 do¢ols F0TsOM, M3 LBosODE0s60.,

0v)  dM533L  gagdBHOmIspbo@ddo  ©@s  9gdBHO™AgdobozMo  Mmob
990003900 3603369036500 509530006 dogrmzsb0 o6 s3Jdbgwols Mol
89030356 s LOMEEYOS 30OMDS

T, + L >57.
5
50 09dmbggzsdo  ©@9gbol  3mBEGHMOOL  GgaMEomgdsl  [omdmoygbl
G0M0LEMOME 456537bgEL s MBIL X9F30 900HgMgds BMb300m

K. 1R
W(s)=—"n _7 = 270
(%) 1+7p1+T,p; (270)
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692 06M900L Md09dBHO F9a90s MmMo d0dY3MMdom 990190 IO
539M0MOMWO  MHRM0Eb ©OMOL dMdoggdom T s T, . 53539 ©@OML

0m3w9ds, O™ T, > 7, 9.0. M3 0Mgd0l Mmdogj@o 9903938 9Ho o T, ©s
96 93009 M®OL 8©dogsl, MHMIgGlsg IMogzs dgdmbgg3zsdo mM3e0sb,
QO3 565303396L0MdME d30609 LooEIU.

©mbob ITH-6929sGHmOol 250593990 53bJ300 259m0olsbgds sbg

W (p)=K 2 TP (271)
pr pm T *

pm

93290900l 5dm3sbs 93930009005 Mg 0Mmgool MdOgIEOL
©OEO OMOL 330356 3md3gbLooslmsb. s8o@mad 38390m, MM ©Ibol
9329 GHMMH0L 063HIM0MH00L MM™MOL 3Tz T MOOL 0gbBob XsF30L

©OMOL 330zl
T =T,. (272)

50 d90mbgg35d0 ©gboll  3mbGHMMOL  aoblboo  xoF30L  AssdEgdo
B06de0>

K 1R K
W (p) =W, W, =K, YR, S
T,pA+zp) p@A+zp)

Logsg K, = KmK/(RﬂTﬂ).
960U Bs39E 0o 3mbEMGHoLsM30L
W, (p) =[K, +W, 1=K, /(zp* + p+ K K)).
59 BTNl 3560 Fgom Brd IgmEmg GoYoL MAMEOL 356MmbozMe M®AsL

2
a)km

1
W, (p) = — :
o ( p) Km p2 + 2‘c"kma)km p + a)kzm

Lo @y, =K K, /T, &, =]/(2./K1Kmr).

3905853500 3MHM39LJdIOL bolosmMO sTIMI0YOME0s ©YIZBOMmYOOL
& 3M9803096G0.  80BoIMO  9Ju39MH0dgbEGHTo  Bmyss©  0MBg396
©9935060gd0L 3983030963 9OHNDBY dgBHol 6 Gmerol 860dzbgermdom. 0
39000b393580 296535350 3OHMEILYd0. 3MM(399d0L bolinsMO 539MOMEYW0S.
399603796 LolBgdsdo sLYIZ9d05 F30MY A9IMIYI0Mgdol IJmbg MHbgzso
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39M535350 3MM39L0GE. 5FobOM30L YI3ROMGdOL 3mgBR0E0IBEGHL 0MB9396
96O0BY 653090L, M0 0093 5ddMS30L 36033690 M3560 gomdx mdgligds.

39960319600  Mm3GH0dM3om  Johgmdolsl  0Mbg396 gm:]/ 2 @5 50

d9dobggzsdo
Kn=T,R,/(rK K,). (273)

3565L369¢00 3MOHIN9d0 0530 Do6mBmo9696 ©9bols
(937 OGHMOOL  356589GHMJO0L  29hymdl  39dbozn®  m3BHodmdby. K,

309303096@0L Mm3E0dobocmgdmwo 360d3bgurmdols Boldol (273) MM esdo
3000
K (p)=1. (274)
3965369000056 298MmIObIMGMBL, MM MHJRMEIGMMO SHMEM309w9OL
©o0o  3608369cmmdoll  OMOL  3MEdozsl  3mB3gbLsgosl s ©Ybols
M3G0d0boMdMwo 3mbGHWMmOL 49093900 BMbIE0s FgoEo3L FoBGHM ghom
3965393HML:  doenmzgsbo  go®msdddbgerols 93069 8600369 mdol ™ol
d3035L, OMmIgwoi oL BOZMO3L  53dM30L  LHMERJIggdL.  ©9bol
™330dobocmgdmwo  3mbGHMOHOL  MHYHBmbsblywro  Lobdody,  H™mIgeros
39bLsBE3ME3L 58dM30L LHMRJI)EIOL 93MJN3g ITMI0WIOIE0S POMOL

50 39d035%9 @, =1/(27).
ROIMwsdo (274) 3gEHobom p = jo 300900 ©Ibol Mm3E0doBoMgdMEo
LobdoMvyen Jsboliosmgdgel

11
K, 1-27°0" + j2t0’

W, (jo) = (275)

65009053 3oM53535¢00 3MIMEIBO SHEPMBOS 539MHOMPIW DS TMI0IOYIGdS

(274) 89930905 993335 M0 539MHOMPI0 MAMEOL 450593930 BbJzo0m

1 1

W ~— .
(P) K, 1+2zp

(276)

sbgm0o doyMAom, 2ofiymds 394603296 m3EH0dMIbY sm30L9d5L Ibol
3MbGHMOL 30639000 Mool mEMTopo 3603369 mdOlL MOl dozsl
5396MH0MOIO Mol 1M305909dL.
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LoBdotol  I[TH-69asdmemol  gohgmds  Lodgdmore  m3Eodxddy.
©53335m, Gmd IO gdmeos ©gbols ITH-Mgam@sG™mmol 2ofymds ©o
@960l M330d0D0MGdIMwo 3:mbGHMOMOL gosdi3990 BY6J30s 2960LIBMIMGdS
RMOINom (276). 53 3900mb3z935d0 BoBJoMoL AobLBowo gowsd39d0 BMbI30s
4T, 1 1 Ky

T Ko1+2zpT,.p

pcp

W..(p) =K,

UGHOBPIOGHMEO  2ofymdolsal  GHgdbozmMo  m3GH0dmdoo  LoBJsGol
93295 GHMOOL 356539EM900 T90MBg3056 slig:
K, T,

TP

T,.=87; K (277)

pc

50 3603369 mdgd0L Rolidoo

1 1+87p

w =— .
wa (P) K, 327°p°(L+27p)

937 GHMOTS  AobsbMME0gws oo  3603d36gemdol T, Mmol
9d03035L  3m839bLo0s s LoBJsML 3MBEHWMEOOL ©0bsdozMGmo ™M30L9dgd0
5369039 3560L5B036M9d056 FoMBHM 30609 T OOMOL 30300

1 1+8zp
K, 647°p® +327%2p? +8rp+1

W (p) = (278)

399ma35J3L ©0xgM96E30MGOOL AsbbMmTowgdm ™mIgho@m®mo d =4rp

W@y L1221
UK 1+4d di+d+1]

c

(279)

3965369000056 298MmIObIIGMBL, O™ LoRJSMOL M3EH0T0BOMYdMEO
3m6@MO0  [omBmoygbll  80893OMmdoms©  J99MmgdEo  0bgdEome-
RMOLOMYOIM s FJMEOg HOYOL MHI300 Lol MM gdL.

RmOLoMYdIMwo (930l sOLYOMds  SbmEOE0gEgdL  LobdoMom
dobolinsmgd9edo 3030l FoMIMTMdL.

Q%5 LobdoMgms  sMgdo  gMbdiool  (279)  Tgboderms  0gbsl
39950303900

(1+2d)/(1+d)=1.
85806
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1 1
W (@) ——m—,
(@) K,d?+d+1

ob

1

1
W ~— .
o (P) K, 167%p? +47p +1

LoBdo0ol  M3EH0F0DoMGdIMwo  3MbEGHWMEmO  dosbermggdoo Fga30dw0s
Fomdm3z000306m0 Gbyz0m MamEs© @OHMOL ddogsmo T =4g(w, =1/47) s
©933530609d0L 3m9gn03096GH0m £=0,5.

g4m39wogg  bgdmoebodbmeo  Jggbgds  sdLMGNMG  bolEo
O3Mmgd0sbo  LoLEBYIgOOL  FohYMBILL.  MYYMSGHMEOYOOL 3561599 BHEMOOL
390g4mMds  69350MHMgd0sbo  d9dsbozMMo  LolEGIIoL  gom3serolfobgdoom
dmombM3zL mOH0g0bs® Joamdgdl [3, 72].

Bob. 20 dmyzsbowos d9dobogmé  Boflowrdo  MY35MMgd0sbo
99dGH®™Igdobogmemo  LobBHgdolb  LEHO®YIGHMOMEo  UBdgds,  GMIgos
bsboomgds  0dom, @I  LolEgdsdo  FoMdmygbowos  d0dEI3™OdOM
353mM9JBH0M909w0  MHaMmgdo:  3gdMgMdoL IT - MgamEs@™mMo s ©9bol
@5 BoRJoM0L 3b6EMMdOL TN — Ggams@m®gdo.

K . Wa1

| Wen —>®—> Wr ET» Wh =, Wuo - c -—®-> Whas (m: @-— Wiz
i

CS |-

Bsb. 20. gemgdB®magdebogzm®o Lolgdolb LOEWIEMGYEo Lggds

Bob. 20-Bg bsbg96900s 99990 50b0odgzbq900:
W, —8@gds0gmdol W, —bobdo®ol  ©s W, —@gbol  3mbEr®os

0937 GHMMGOOL 35093900  mbdisogoo; W, —99dEH®mdmogsl, W, —
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G0M0LEMOMO 456M©s34dbgeol s W, W ,, W,, — 39456039600 gos3990L
390593990 53bJ309%0.

C —98m008030 ©gbols 05358 3mdogs;

K, ©5 K, =L0oBJs0ls s gbol Bs3g@owo 3mb@wm@Mgdol «3993538060005
309303096@g%0: K, —800q05M9mdol ©93353060L 30095303096¢)0;

@ 5 @, —mMIsLosbo  dgdobozmo  LolEgdol MY I0EOHGOSO
3060653 900; M, — 25609 ©oG300m30L dmdgbG0.

300 351333930 BMbI30900 >060TENWBO 5096 LoddMEIMgdo W,

W, @5 W,, [72,138,142].

396bog5000 LoLE 9ol ObsTo3s PoofigMgds 93ga0 PobEMEgdgdom

u =K &, (280)
Enp = Us — Kb, — (1) 5 (281)
T U, =K T & —K &;
& =u-Ko; (282)
T =K, T & —K &5 (283)
g =u,—Ki;
Tu+u=K u,; (284)
T, O(';t i =R%u—Riﬂ(j)=Kﬂu—Kﬂc¢; (285)
1,¢, +b ¢, +Cpp =Ci, +by,0, +CL0,; (286)
1,+D0,,0, +C,0, =—M, +b,0 +C,0,, (287)

65963900056 30bosgm dmEgdwo LoliEgdol obsdozmMo 33eg30L
59m3965L I 3990 oMmsds35¢0 3MM3gLgdol Jobgwozom (3, 72].

065303160  LobBHYIoL  sBseobBol  Lsxrmdzgwbg FobsbIgfmbowrsw
90935Pb0s Bs3zegzo LolEgdol LobmgboMmgdso T9gMbgzol dgommE™E MOl
Bodmys0dgds Hbg30m0 d9bgeols godmygbgdoo [141-143].

(O3 9L 99339 09 dmyzsbowo Bgdmom m®mIsLosbo dgdsbozmMo bofioerols
396@GMgdsms LobBHYs F9ALOYIENGdgE IMSZLMD GO 50gMgds sbsg:

LIFIMOIBILMUL GIIENIIMN
J6N3IMLNOION 107



1.+, +by, (@ —@,) +Cu (0, — @,) =C, My
L@, +0,0, +b, (P —@,) —C (@, — @) =—M 55

Lﬂ%-i-Rm =U,-Cgq,.
at

39659dboo Loboo 89930d¢0s BogfigMmon:
L@ +b +bAQ+C AR, =C =My,
Lp+—1,Ap +b,p —b,Ap—b,Ap—C,Ap=M,,,.
boog Ap =@, —@,.
590l 8909 39©I30035(100 M0V Jd90DY
(L+1,)p+({b +b,)p = Ciﬂ + LAPp+b,Ap—M ;=M ,,;
LAG+(B +b,)AG+CAp = 1, + (B +D,)AG+M,, |
OMdgwoms  499mygbgdoom  LolEgdol  LEHOYIGHMOMEo  Bdgds

Do6mdm3000306m» Lybom, G®MIgo dmyzsbogos (Bsb. 21).
53
1

I.s* +bg,s’

2 :
W, =1,5"+b,s;

W, (s)=

W, () = 1,5° +Cy5S;

— 1 .
=— :
I,8° +b,ss+Cp,

by, =0 +by,;
by, =b, +D,.

Ag

(288)

(289)

(290)

(291)

(292)

(293)

(294)

392300005

Bob. 22-%Bg 653969000 2oMJdBoEo LEBHOWMIEMOHYOo 1iddgds.

59 658OM30 (78)-0b 0965HTo FdmEsboo gbols 3mbEwEmo owadigdo

13bJool Lsboom

1 1
W, (S)=— .
n(9) K, 1+2zs

LEAHOMIGHYOMo  bJgdgdol  sBswoBol  LoxymdzgwwHg FozOZ35MM

513365009, ®MI Fogs 3mbEHMOOL Lsbom Loddg a3sd3L bolGo GMymegdol
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dJmbg  LoLEHYISLMb.  498MBObIOY 39565136906 TFogs  3MmbEHMOOL
3565393900l dg9MB9g30Lsm30L dga30deos 30bgEddw3sbgarmon B39l Jog
bg0mom [3] dmyzsboro 05939909350 GdMWO Mg oMmgool  3bmdoEo
09MMH00m, 935651360006  498MmI0bsMg ©gbol B39O  3MmbEHMMOL

390059399 396J305L HomBM3z50039600 F9dga0 Laboo:

w1
K, 2rs+1

LoO3: T — GHOMOLGHMOMEO o6sdJIbgwo MMl 3mEBgzs5 @ Ki_

m

B939G0w0 3bGHMEMOL 2500093990 39530309605 [3].
990030 g@s30s  bob.  23-Bg  dmyzsbowo LoBdoGol  Bszg@owo
3Mb6GMO0L 356599@HM9O0L 99mBg3s

bos3

W, = . (295)

0 3IILIRICYIBe ffaghoo by, 53 Fgdobgggsdo  gazoderos
30b9wdd03569emm LoBdsMol TTN-Ggymeo@™mmol 356599@M9go0L ofgmdoom
LodgBHBOM Mm3GH0dNIbY, M3 BsdMsEgdsL §35deg3l ©9bol Bs3gEHowo

3Mb6EMOH0L 250593990 BMbJiEos obzobowMmm ©ITIMI0IdIMgdOm
1 1
K, 167°s° +4rs+1’

WKC (s) =

(9903 99qodsdgds ITH M9mws@meol 356589@gdL. obobo ballosmgdosb
3990090 360936900mdgd00

B396 99dmbggzsdo
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U@C@UIWCEUSR

ULL

kon

L Won

Wi,

Cs

Kn |

Bob. 21. LobEgdol LGHOMIGHOHMEOo bdgds

kon

ZMH].

iZMHZ

Wl(ﬂ

K(pl

WA[ﬂ




=001

&
i

[l lilmi=]
ue@CceUIWCEUst

UWERFUIPCE QWSCEWWLPen

< - W(pi o

ZMHZ

—>®—> an - Wpc | Wim C ——@-— W, - Wl(p

ch -t

kon -

WAq)

Bob. 22. 9009gdd60¢0 LEHGNJEMOEo dgds

I11



WAt/)n ——

A
U —_— Wv ng > WIA(/} ¢=

B5b.23. 953Lbgzoegdymo LGOMIGWOYmo lidgds

ol 9900939053
Ky
e 4rK C

Sbgmo  BoEymdom Togs Bs3gBHOwo  3MmbGHMMOL  Assdgdo  BmbdiEos

do0mgdL Lobgl [142, 143]:

1
anWK(' g Kn

= 3 2 J
Lok W W L 838 +8g,5 +ag5+K, K,

on'Vpn' Ve
S

WBK =

Lo,
2
gy = 16;— ;

c

T
g, =4-—;
KC

ag =1/K,.

3900530035007 D060 LobEGIob 253390 BMbI305%Y

W (S) _ MOAgo _ WBKWA(pWI(p
0 - - >
NoA(p 1_WBKWA¢)W0n

boog W, =30bG0O0wo 931939380600 3093930 BbIEos,

3900bObgdsS
K, (2rs+1)(1,8% +b,8)T; s
Won(s)=kon+ m(T )(2 z)Rc .
CK, (T, +KRC)
3900a3593L 50bod3zb6900
W — ch p + pc
nuc T >

(296)

(297)

Aol

(298)

(299)
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Booi W,,. —3°053980 39693059,

—Ki| Kon + CK.(T. +K.) (1,5 +b,s).
Sd:
Tee = KpeTe
(AgsS° +85,5° + ;S + Ky, K )(1,87 +b,ss+¢p,) =
= AS’ + Ay St + A+ ALST + AuS+ Ay
boQS3
Ay =ag,l,;
Ay, =ag,l, +ag b,y ;
Ay, =agl, ++ag,b,y +a5,C,;
A, =k, K, I, +a5b, +a,,C,;
Agy = Kon Kl +85,Cp
Ay =K, K, Cpp -
390530035000 Jobollosmgdgo 496EGHMWGOOL godmbobrargdsby:
Nosy =[ (ApsS” + Agss” + Aggs® + Ag,8” + Ayys +K, K G, ) (T + K ) | =
—(K,Kgn) (1,87 +b,8) (T,s+K ) — % (2rs+1)(1,5° +0,5)*T,s .
395900 Lsboo 3394690s:
(ApsS® + Ags" + AyyS® + Ag,s” + Ay s + K K e, )T s + K ) =
= AceS® + AsS” + AcySt + AcsS + ALST H AL S A,
boQS3:

bl

392309005 B3( 9O Mo
N(;Aga = (|252 + bzz + Clz)(a5333 + aszsz +apS+ konKn) -

K, (2zs+1)(1,8% +b,sT, s

A = Pgslic s
A%S = A34ch + ABSKpc;
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Ay = Agslie + A K e
A=Al + AssK s
A, = AT + AgK s

As = Pgolie + AaK s

Ao = AgoK . -

5b65EMY0MEs:
[(K ko l)s” + (K kgloy)s | (Tes + K o) = (K ko 1,K )87+

B B,

koK )s = (KnkonIZch)s3 +[Knkonb2ch + KnkmlzKpc}s2 "
—B B,s®+B,s’ +Bs
(K Kb, K s
5
F,= CKlgn (25 +1)(1,5° +b,8)°T, s = %(dsss +0,8" +d,5° +d,87) T8
=%(dés6 +d/s® +d;s* +djs?), (304)
boQS3:
ds =dgT
d;=d,T;
d; =d,T,;
d;=d,T ;
d, =2717;
d,=1,+3b,l,;
d, = Lb + 2707 +b,l;
d, =b?.
LdMEW MM FNE0s60 FobOLOsMYdGO F9BEHMEGds FooEdL Labgl:
Noa, + AeS +AgS” +A,s" +A S + A8  +As+A,, (305)
boQS3:
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K, o
As = Agsly _Tda >

K.,
As=Ag T+ ABSKpc _Tds;

K
A, =AT + ALK, ——d;;
p
4 3 ke 4 C C 4

K.,
As=Ag T+ AB3Kpc _Tds -B;;

A(Z = ABlTpc + ABZKpc - BZ;
A(l = ABOTpc + ABlec - Bl;
Ao =Ay-

56 9 MBOM godEroo Lsboo:
K. o K. o
Ax3=Ab3_T 3_Bs:A\c3_T = (Kon 12T ) K5

Kn 47
A<3 = ABZch + ABSKpc _deB _(konIZch)Kn =

on n

Kn s
=(k, K |2+aBlb2+a86q2)ch—T"‘dg,—(konlszc)K,l.

A(Z = AEZ _(bZch + IZKpC)kon Kn = ABlTpc + ABZKpc _(bZTkC + |2Kpc)kon Kn =

= (KonP,5 K, +85,C0) T + (Ko, 1K 850, +a5,C,)K . —
—(b, T, + LK )k, K, -
Ay = Ay~ (Kb KK, = (AT + Ag K ) + (Kb K DK =
= (Kon T Ci) Ky + (Ko Kby +85,C1, ) K o — (K B, K K =
= (KonTieCiz +Konloy Ko =Ko bip Koo ) K = (851C, K )5
Ao = Ao = AgoK e = (ke K0 ) K,
560 godlibgomgdmws
Ao =BoKy;
A,=B,K, -C,;
A,=B,K,+C,;

A(B = CxS - BxsKn >
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bos3
Bio =Ko Kch12 ;
Bxl = konchclz + koanZ Kpc - konb2 Kpc >

sz = koanZ + kon Il - blchkon - Izkon ;

CX2 = a81(:12Tpc + ablbz Kpc + a‘BOC12 Kpc ;
Ky 4

Cys = gy Ty +a5,C, K _T d;;

BX3 = kon |2ch :

3900530035000 LELIOMOM FobEMEGdSBY s 3hgco:
A<6(a36 + jbsG) + A<5(a55 + jbsS) + A<4(as4 + jbs4) + A<3(as3 + jbsS) +

+A,(a,+ jb,)+A,(s+ jo)+ A, =0. (306)
5d:
a,=¢&—w;
b, =2sw;
a, =& —3e0’;
b, =3c’w—w;
a,=¢'-3%0" -3+ 0’;
b, =4&’w—ew’ —3ew’;
a, =& —78°0" —3c'w+3ew’;
b, =-3’0" + 0 + &2’ — &' w;
a, = (" -78%" -3 w+3ew*)e — (360" + 0* + &% — £*w)w;
a,=¢&" -7&'0" -3’ w+3c%0" +38°0° — 0 — £’ @’ + &' w;
b, = (&° -7’0 — 3w+ 3ew)w— (3’0" + 0 + &0 — ' w)w =
=780 -3’ +3e’ -3’0 — w'e - %’ .
Bsdgzomo s  Homdmbobgomo  boflorgdol  godmygmaom  F9ga30dw0s
Bagfigtmo:
Aedss + Acis + AL, + A, + AL, + A e+ A, =0; (307)
A+ ADb +ADb,+ADb,+AD, +Aw=0. (308)
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990pmdo 59mEsbss LobdoMmom AsbEHMEgdsms LoliEgdol sdmblibs & s ®
3565393900l 80 0.

50 59m3560l  53mbLbol  dodsmmemgdom Jgdma35d3lL  2od9M3H03939wo
303900 52900 808Y3MMd0MO LEHOL F0obEM39gdIMS odMYgbgdsDy.

306390 30aMmIol MsbsbTo &-0Ld s ®-b 30MHZgW s F0SHBEMZ9d9dS©
& Q@ @. 300000 dom 8608369mdJOL, MMIWIdOE  Rd0M3Wd0sb W,
390593990 536 300L Fobsliosmgdge bofowrosb;

dgmMg  doamdols 0sbsbdo  LoLEgdol Ag  dodsbo  Fgygbowro
LAHOYIGNONwo Uggdob W,, 25533980 Brbgoolb 89gdsgoe ©s ¢d8535¢
3mmOobsGms  899590Hmadger 49059399 BMbJ305L  0bGHYRMOGS©
(fom3mbobgzom  LobdoMgms  Fsbolloomgdgems  93565G0L  3sdmygbgdom)
5360HMgL0T>E0WHE 333X00 FgMEag bseoLbOL dJmbyg dsbsliosmgdgwo bsfforols
9Jmbg @osdi3990 BMbJE000. 356513690l go8mYgbgdom, GOl F9wYRoIE3
15330930 LOLEBHYAOL TobILOSMYIJWO FobEMEGDdS 5094356905 g-4-9 boGrobbols
5ROV OGOV,

099pmd 30 65dOMATo [72] dm3990 ©ITMI0IONgdd0L Mobobdo
3L5BOZMOZ0 & O W.-0b 3603369 MdJOL.

0900amd 2o6@Megd9dL (307) s (308) 3(9gmm Ae ©s Aw bs3sEgdols
90056  5M(MOR030 9360900l BHJowmMol Gogdo gsbdwom s 30M39wo
0936900l d9bs@bmbgdoo [143-145]

Asdsgo + Asdsso T Aulsso T Asiay + Agdny + Ag &+ Ap +

%) p (Ps) pp (@), (%R
M 2] e[ B on, (B va( B2 4
VA, (8‘5‘52) 4 A&l}Ag. (309)
o€ ).
56 A5 Ay da,
{A&G + A<5 + A<4 + A<3 A& dw }ZO- (310)

Agbsgo + Asbsso + A<4bs40 + Agbig + Axzbszo + AA@ =

|:A<6 56+Ax5 SE""'AS<4 S4+'AS<3 s3+A<2 AA}AE"'

* *
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A Dn g Duryp Boyp Dayp iy, @)
om. o, o, o, om.
bos3
% = 28 M
ow ’
N =3s2 - 2w;
ow ’
LY 4% —2ew— e’ ;
ow
% =-14s'w—3&* +12ew°;
ow
% =-21%0? —6c*w+14ew* +12%0° — be® — 26%w;
W

R, =2¢;

o€
% _ 3% —3w’;

o¢
Oy _ 4 —3sw® —3s%w;

o€
% =5¢* —&%w’ - 3w+ 3w" ;

o€

aasZ — —260 .

ow ’
(K] =2¢;

0w
Ay _ 652w -3 +3w?;
ow
% =-145%w—3&* +12c0°;
ow
% = za) :
o€ ’
by =6cw;
o€ ’
o, =12%w - 0° —30°;
o€
% =5¢* —21%w* —12%w + 30" .
&
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