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Mathematical modelling is the most powerful tool of knowledge the person of
an environment. It is means of knowledge of real object of process or system by their
displacement by mathematical models which are more comprehensible in
experimental researches by means of computers. Mathematical model, this
approached representation of real object, processes or the systems, expressed in
mathematical terms which keeps properties of the original. They by means of
mathematikal - logic designs describe the basic properties of object, process or
system, their parameters, internal and external communications. Construction of
mathematical model means, to define communication between process and event, to
create the mathematical device which enables to display quantitative and qualitative
communications between physical sizes interesting experts and factors which
influence an end result. Use of a computer in mathematical modelling has changed
concept? To set the task?. About one today the researcher was content with the
description of mathematical model, but today the problem should be finished to
calculations for which it is necessary a triad: modell-algorithm? The program. In 1
chapter of the presented work it is specified, that wide application of mathematical
models enables to lift the general level of theoretical researches, to spend them in
close communication with experimental researches by means of modern computing
methods and technical tools and more deeply to study object, that at the theoretical
approach not probably. In the same chapter the connected electric circuits are
considered: ramBanmuHbIl, inductive, autotransformer, capacitor and combined
inductance-capacitor. Physical bases and mathematical problems of these circuits,
some discrepancies of existing mathematical models are considered. 60-70-ue years
have appeared fruitful in sphere of development of the theory electrical engineers.

Development electronic computing.

In the second chapter are considered it is inductive the connected circuits
Which are widely applied at creation electric o6opynoBanuii and consequently in the
given work the greater attention is given the connected circuits of such type. First of
all are considered consistently connected it is inductive the connected circuits, exact
mathematical model which did not exist. Therefore at use of existing mathematical
model there was a so-called capacitor effect. On the basis of the mathematical model

developed by us it is possible to draw a conclusion, that no capacitor effect exists,

viii



only it is necessary marematudecku to describe precisely physical processions and
occuring in is inductive the connected circuits. Also mathematical models for single-
phase and three-phase transformers in modes of idling and loading, on the basis of
system of the equations Kirkhopps are constructed. On the basis of these models the
program of calculation of optimum parameters of the transformer is constructed. Here
value of model of the three-phase transformer is specified. In work questions of
calculation connection of type a triangle also are considered? A star. Where it is
proved, that in the technique of calculation accepted in the modern electrotechnical
literature to not suit and examples of calculation of this connection on the basis of
already existing and the system offered by us amekrpo motive forces (pressure) are
resulted. In thirds to chapter transformer measuring bridges and electric schemes of an
equilibration are considered. It is resulted classification of measuring bridges,
conditions of balance, symmetry and the maximal sensitivity. Questions of
mathematical model of the double bridge, also the primary goal of electronic schemes
of an equilibration are considered? To deduce a condition of balance on the basis of
the theory of electric circuits, by means of the mathematical model developed by us.
On the basis of this model the program which enables is developed to pick up for
circuits of an equilibration parameters which satisfy conditions of balance. Here the

real factor is certain
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di di
, =—iR, — L, —+ M — 2.13
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bob234-I  dobgpgomn  jo@bdmagol  dgmeg  gobmbol  mobobdow
‘dgodangds og( gamo:
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2o 35b9Mo© o 353doMgd o [Ogogdolbomgol jo@bdmgols dgmey
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©5308doMgoyemo  [@gegdol  aobBmangdgdol  Limese  obsfgdow
5 (30809900 9O bobgans dmdkgdgdols dmbodgbo. (OGRS
AOSbLBM@Is@Gem@o Fomdmoa9bls 0beyJEoydoe 5353 do goyan
VOgogdl.  dolbo  aob@magdgdol  w@ofg@olol  9gbps  a3oblmgogl
0brdog@sr ©ogogdodgoygmo  F@gegdol mgobgds, 39@doe 0y gHMo
domaobol gambsobgams dJmddgmdo dgools dbsdo ©gbo, 359ob gL gbo
0{393L  dgmeg gOmbobgas  dmdkg@ols 3m@gbiosmol  gob@sl, @og
©53830GgogEos 9Jb3gAodgbom[32]

JONB>bs  A@bLFMAIsFAM@ols  3oMggmoo  aMsgboano, ®Mmdgao3
Fomdmeagbls 9bgmyools d0dmgol doghmgdyel gbgdgools Fyo@mbmsb o
dob  gOmbobgans 3mdkg@do  dgdogogno  (33amowo 1 ©gbo  Jdbols (33@0oE
dopbo@du@  bogopl @ -L, @mIgaoi 11 ©Ibwob o353 dodgdymos
doMx 396> d9@mols Fgbom. bsb2.7-bg dmzgdymo a®spboengdol wobgggols
dgdmbgggsdo D, bogol  ofgl  3oMggemowo  g@spboenols  gyens®do
9gOmbobgans dmdkg@ol Ib@owsb dgdogoao d0do@mymgds s 30MggE0o©
o360 o s@d®ogl mgomoboydiools gdd-b.

dd di
= Lo 2L

- dt ((Dl:Llil)

~L, ,
dt (2.16)
wagbiol Fgbol msbbdow, bodsbo(-) doygmomgdls 0dsbg, @md 3 gdd-U

oJ3l 11 wgbols Lofoboswdwgam dododmyegds , @o bobggbgdos bob 2.7-

by, bogrem Jgmagymo a®sgboanols ayges®To, @mIgaoi Fo@dmowagbl
96902006 (yodml, o3 bogol gOmbobgers dmddg@ols  dododro 53l
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aodmdsgogmo  Jodo@myengds s o@d®ogl  dobdo  YHmog@mobeyiools
9dd-L.

do di
€m =—(_721j:M7;;(q)21 =M,) 217

R, e Ir_ R AN ‘| h R e
0 @—__;_/1:5/> <¥ up

bobobo 2. 7 g@0gsbs G@sblgm@mds@m@mol 300biodgmo Ljgds

oo g@hboangddo  Jmmsglgdyano  bodsbo () oMol @gbiol
60dsbo, bogrm g@hboggdls ao@gms bodsbo gg0hggbgdl, @mI @, bsgowds

3003geoo  a@saboeols agyms®msb dgoo®gdom dgm@agymo a@saboenols
ago®do  dgogoms dglgerols dodo@mymgds gOmbobgers  dmddg@ols

dodo®m. 53 bogools 330 gdom sdOYo e,,, 30 5@ gFobsomdwgygds 1n
©gbl, oMsdge @oEash dgm@gnmo a®spbogro  [o@dmowagbls gbg@gools
Tgomml, sd0@md o3 (yodmb 9dd s@ol Lfmoge e,,, , Gmdgmoi Jdbol i
©gbl s ofgl 53 gbol odosGmymgds. sbogrmaoy@aw i @gbo Jdbols @,
bogol s dgm@gym a@sgboado s@d@ogl

_d(D2 =L ﬂ

e ;
2t dt > dt

0gomoboydiool gdd-b, @mdaol dods@mygangds bob.2.7-bg 0dbgds

(©, =1L,i,) (2.18)

gbols  Lofobosomdwgaym dododmygangdol bmenm  3o@gges®  a@dspbogndo
500dgMgos YOmogmoboyJiool gdd
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dd di )
e, :—( d;z}:Md—;; (D, =M1i,) (2.17)
Amdganlsi 9dbgds 11 @gbols mebbgogboano d0ds@myagds.
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iz L Ry
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bobobo 2. 8 ghmgobs FHHSbLBMAIsGHm@ol hobsigmgdol bgds

bob. 2.7-bg dmigdygao jgdol gdgogoe9b@®o hobsigmgdols LiJgdol o3l
65b.2.8-bg dmgdygmo Loby
bob. 2.8-bg dmigdygmo hoboigmgdol Lgdobomgol go@dbimegols I 3obmbols
boyydggenbyg gFgmom aob@magdsms LolEgdsl (dgdmgenols dodo@m e gds
9dmbgggs ©gbgdol dodo®myyan gdsls).
I 3mb@dy®o ey —e; =LR, —u, (2.20)
II 3b@yy@o e,y —€; =LR, +u, (221

oby dodggdol dobgogom

di di
u =iR +e, —e, =iR +L 20— ﬁ (222)
) ) di di
u, =—i,R, —e,, +e,, =—i,R, —sz—k d—; (223)
(222) @o (223) 3md3g0gdby@ Lobgdo dgdwgabood@se hoofg@mgds
U =1,R +joL)-I,joM =1,Z,-1,Z,, (2.24)
U,=1,R, + joL,)+1,joM =-1,Z,+1,Z,, (2.25)

(222) ©> (223) 2sbdmmgdgdo  ag0bg9bgdol,  @md  dzosGos
bogmggenmome  domgdamo  goGInmotgds  0dol  Yglabgd,  GmI
03000607300l 3098030963 go0 gOngsbs GOSbLEm@dsGm@ado L; s L;
4030 0gol  ©o©gb0m0s,  bogwm  PHM0gAmobeyglgool  jmagozogbho M
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309B0G0gbHYo0  s@ol  pgedgHOogmo  Logoeggéo  ©s  goggmngol
ogbomo  Mobggdos, bm@m  sgbomo s Yodymgomo  bodbgdo
2obBMEgdgdol (930950l Fob gob30@mdgdyemos bogowgdols s wgbgdols
dodsMm g gdom gOmbsbgars 3mdkgmgdols dododm. smbodbymo Lsgzombo
©59®30390gos  bodOmIdo  [18].  oswbodbymo  Logombol  byliEo

aoolyggBol  39H0  ©odoxg®gdbemdolomgol  dmgo@Gobo  5dg@ozgeno
30bogmbol @mdgOH@ «x. @olEobGol b53dOMAL [19], Lowsi dmzgdgeos,

Omd  gGoGowgols  3obmbo e=—Nci%) ool geoslbogy®@o  dodmd@sggdgeno

g gdB@gmo  gobmbols  dbmenme  Aoblogymdgdymo  dgdmbggge. oy

Ro@segols jobmbdo cil;(t) 3ob3oMG oy, MmO 3 bogopol (33eomgdols

Lohdo®g  3mbdy®do, d5Tob  woegdomo 6%)80‘;‘]0)00)361), @M bogoo

Jgool  3mb@Gy@do. 53 ©o33003900L  Ygegas  PoMowgols  gobmbo
‘93 gabsods© hoogmgds:

e:_NC%D (999Lgen gano) = Ncil;(t) (2>dmILgen gano) (2.26)

5Jgob  20dmIobo®gmol, O®d  3mb@y®do  Go@ogol  3obmbo
Fo@dmJdbols godymazom 9dd-l dgdbgagaro bsgoolomgol ©s wo@gdom
99d-1 253mILgagano bsgo@obsmgols [19]
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LJgds

sbogrmpoygde  Fobs  dgdmbgggols, I@ogogmadspboans  gHmgsbs
A®bbgm@dsGmaobosmgol (b5b2.9) jo@bdmagol gobBmagdoms  LobEgds
0B gOs@y@sdo [8] Fo@dmwpagbogros Gmam@a (227) aotdes odobs, ™3
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od Lol gdsdo o@ os@ol gomgogolfobgoyemo gbg@aooli dgbobgols jobmbo
©s 5dol aodm dob o 5J3L Gobogyg®o sbGol dJmby sdmbsblibo

7 -i-il,1 iMn iMlk - iMln
~ _ dt dt dt dt -
u, d d d d hL
u, EMZI 7"2+EM12 EMZk . EMZH iz
k — ro4+—M . r—L .. = k
dik 2 e Kk di e
—u, .. i, |
d d d d
—M +—M e 1 —M . r,+—L
ar a T g kg KT |

09 aogomgoerolifobgdm,  @md  gbg@aool  dgbobgol  3obmbols
0obobdow YOM0gM00bwYJ30HMds 30039050 S dgem® gy
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30bogydo Imgegbgdol 5©9335G 1O aobm@mgdsms Lol gdsl [20].

d d d
+—L —M - —M .. ——M
T Tae ai " a v
U, d d d d L
u, Ele —r, = E 12 - E 2% - EMzn i
_ eee cee eee ces cee ces * cee (2.28)
u d d d i
¢ E Kl r2+d M, " _ELJC E fn g
—u, .. i, |
d d d d
—M r.+—M . 1 —M .—r,——1L
_dt k1 2 dt n2 k dt nk k dt n |

Omdgedoz aomgomolfobgdygamos Goglobs@ go@swgol, @gbiols
©s jodbdmaol jobmbgdo.
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64
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30doMB030gds  sbsgmobols s Lobmgbol odm3obgdols aowsyggdoe. @
0690 dgylodsdmds mgm@oslts s 3Ms]@ogol dm@ol.

23. 3060b3mgol gob@mangdoms Lol gdol dgoagbs Lodgsbs
AOSbLRMATsFAmBobomgol gengBG o Fgogools mgm@ools

Logdgge by

bodgobs A@bLRm@do@mddo  spomo ozl Lsdo  Labol
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AObLRM®IsGmagdols gOmmdaomds (bob 2.10).
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3o09dg g9dd-gdo ©o odol Ygdogy ogofymm  aob@Gmengbsms  LoliEgdol
B9 gbs YAgogo gmgddOgmo Yogrgdol mgodool Logydgomby [22]

0@ gOs@y@sdo [23] ogm IEgmmbs, Lodgsbs G@sblgm@IsGmaols
305]B0ggmo  dmbsozgdgoolbomgols  dJmgdame  @gomydo  mgmGoYEro
Jobob®gdgdo, dop®ed gl Losgombo od dgdmbgggedo dmemdwpg gg@d ogbs
doygsbogno.

bodggobs  BOSbLRMOIsGMA0l  ©0xggAgbos@Y@o  JobFma gdoms
Lol@Bgdol dgagbol  o3m@Eobs  Pdygsme  goObimegol dgm@g  gobmbols
boggydgganbyg  aobbogygaro  obs  b5dO™ITo  [24] ool bob.  2.11-bg
dmyggsbogno Lgdobomgol aobbogemos ©oxgg@gbiosmy®o aob@magdosms
LobiGgdol gy gbol dgmmeogs Lodgsbs GOSBLRMOISGHM@OL  Gmym®3

9Jdo Lgawol osbggg ©o@godmgol ggoddo. bobodbg bodbgdom *,’O,

50b0dbyeos  Lodgkobs  BEOSBLBM®IsGm@ols a@sgboagdols Lafyolgdobs
> d@mgdol gHmdsbgmol Jodo@m gombsbgans dmdg@gdo.

24. aob@mangdoms Lol gdol dgoagbs ¢ddo Lgemol @ggoddo

30039¢0  @oado  aobgoboemem  ¢ddo  Lgawol @ggodo, oby Gm@Es
dgodggm  adopbogmgdo  asmoBamos (i, =i, =i, =0).  30@ggeoEo0
3@5aboggbols  dmgomgdo  2og@mosbgdgmos  gohm  [gOGoendo  ©o
sdofgoygmos. 53 dgdmbgggedo  doowgds  dgg@mgds  (A/A) o
a@oyboagdols LoFyolgools 3m@gbiosgrgdo dofols Jododm goblsbmg®aggb
dgbododol  goby®  dodggol.  3odggmo  a®Mopboangdbg  dmegdyaos
Lobybmoyg®o dodggdo:

u,=U,k Sinot
u, =U, Sin(wt —120°) (2.29)
ue =U, Sin(or +120°)
b opgdamo dodggdo pobo3o@mmdgdah 0@ggmon  aGepbomgddo
gbododobo 7,7, o i, ©a6gd0L pogmol. gl ©46gd0 aGepbomgdTo
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a9o®do  aogemol @AMl gl bogopgdo gOmdsbgmols Lofobssmdwgaymo
033990056, mommgyen  jmdsdo godsgogmo gbol dogd dgJdbogno bsgowo
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9:0.  9O00gA00beyJEogamds  Yo@dymxzomos. 5do@md  s@bodbyao
LJgd0l oy gbzosyg®o gobGmengdgdols Lol gdsl dmiEgdye @gg0ddo
9J69%> Lobg:

. di di di,.
u, :lARA+LA7;_MA37f_ ACT;
di di di
u, =i, R, - M, —2+L, —5 M, —< 2.30
g —lpltp B 5 e, > (2.30)
) di di di
ue =icR. —M, ; My d:+LC d; )

0y JmEgdgee  aobmmgdoms  LolEgdsdo dosmo  LodEodols sdm
9OILFIOILEIOGn  dodgol  godEbgdl o Hoyd  Fobsmdgdby:
i,R,izRy, iR, 35T0b (230) gob@dmengdoms Lolgds jmddemgdly@ Lobgdo
‘dgag0deos Fo@mdmgomaobmon dgdwgao Laboo:
U, =joLd,~joM 1, - joM 1
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o0Jgob  aodmdobodyg  0byog®mdol  dsG@oiol  Lodgsbs
AOSbLBm@IsBm@obongol ¢ddo Lgaol @gg0ddo gJbgds Lobg:

LA - MAB - MAC
-M,, L, M, (2.32)
- MCA - MCB Lc

(232) ds@®oEsdo M ,=My; My =M M, =M. go. 9Jdo
Lganol @gg03do  335J3L  9OM0gOmobeydcoy®mdols Lsdo  3mgaoiogbdo,

OMIGEMoR5b Yggems oMYmBomos.
(231) gob@mengdsms Lol gdosh asbolobwgmgdosh ¢ddo  Lgemols

©gbgo0o 3oMggemom aMopbogndo. 53 ©gbgdols dog®m dgJdbogno O D, D,
dogboBg@o  bogogdo  gobkmansggb @o IgmAgym  a®ogboanols  bgogdls
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IB VL FIOILYOBGOLR0d):
la = _ua = _MaA dl_A+MaBdl_B+MaCdl_c
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di di di
lb :_ub_MbAT;_MbBTf—FMbC?; > (233)
lc :_uc :McAdl_A-’_Mchi_Mchl_C
dt dt dt J

Jopgdygeo  gobBmangdoms  Lob@gds  3md3engly@ Lobgdo
93 gabsods© hoogmgds:

Ea :—Ua :—ja)MaAjA +ja)MaBjB +ja)MaCjC
Eb=_Ub:ja)MbAjA_ja)MijB+ja)MijC (2.34)
EC :_Uc :ja)McAjA +ja)MchB _ja)MchC

(24) 25bBMEgdsms Lol gdosb 3obobobwg®gds
AOSbLBm®IoBm@ols  Fgm@gyen  a@spboengddo  oobeyJEodgdbymo  9dd-
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93030l IsLIGodom geowglo db0dgbgenmds gbodgds 969@Mymgzmbmdoy@o
2odobofoggdgano  A@bLRMAToBAMAgdol  godmygbgdsl. 2005  (evols
dmbs(39996000  gg@dm3ogdoddo  gbgdamgsmbmdoydo  BA@Moblgm@ds@mmgdols
3odmygbgdom  sobmgs  [gmofodo  osbgrmgdomn 22 dJemde  33/Lm
9690200, 5353 ‘dgoa0bs 1171 deo A o. 936 YD SO
aodmbobyyan 9d9ddo[25].

3bmdo@os M3 GOSbLBM@IsGm@o bobosmegds 9ddo Lgarols s
Jogmge dgamgol 5by os@go@mgols sbs omygdom.

dogengo  dgamgol @obsgo®agdol dgdicodgds dgodangds  dgdwgpo
mbolidogdgdol ao@omgbdbom:

— 2@5260g0l 53@>@0l 33900l aobOWom, @slsi dogysgs@m
Fobowmdbol dgdodgdedpg ©s dglodsdobo@  J30Mwgds  ©obsgo®agdo(s,
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dog®od 53 dgdmbgggedo 0bOgds BHLLFM@oFAM@0l  gods@oRgdo ©o
©0M 9o gds.

— domaogno 35dG>MMdols dobogogdols 2odmygbgdo, 030m
b9300BoOMddEg,  dog@sd 83 Bgdbmermaogdds X gO-xgOmdon  g9@
doomfogl Loko®m ©mbgl.

9Jdo Lgaol obsgo®yggdo dgodengds dgdodwgl dgdwgao gbom:

— a9 s@ols 339000 2obOom, [ON NS dogygogomm
23505M0F 9b0Ls s oMoy gbols Aob@Esdy

— a9s@ol godgodgools Lobjol dgdzomgds, @oi od3009dl
©gbgol.

— d9o®@do sdmO Gy dgGomgools godmygbgds. 53 Logombdo
yggeobyg  dgBo  Ggbgaggdo  aopgohbos.  Lbgobsodo  Gmd  godgom
©sbsgomygdol  dgdzomgdbol  Fgdbogy@o  Ggbg@dggdo  dmeosbow
Sdmfg@gmo 5@ sMol o 989JBHPOMdL  ©mby dgodengds  Sdo@enwgls
9339 Gbmdoeno  Ggdbmermaogdols s 3M0b039d0L godmygbgdom. wbws
a3oblmgegl  @md  3mbbEdYJ3gogdol  dgdpamdo  LEYmymgolsmgols
dbgggermdsdo  gbos  dogomme  dGsgoo @M NN o3 docgdbywo
35JBme0  ofygdgmo  gods@oGymo  bmdgdosb  sdmogMgdyeo
bdoyg@omn obggg d0bodydedog ¢bws o0dbsl  sygsboeno B gdbmenmaogy@o
@0lgo. odgeb  2odmdobomyg  LOymymyzomo domgds@ogn®o  dmwgeools
Lodko®mgds  syg@oggdgemos.  hggbl  dogd  dgoagbogro  dmgeno
omgogobi{fobgdl,  Gmym@E  gmbgdgdamo  gagdgbigool (W,1.S), obygy
dobognols  0gobgdgdl  (u, gy A).  30HmI  BAAHLRM@ISGMO o0l
M3R0dog@o  35M53dgRMgool  @olowygbo®  s@bodbymo  Jomgds@ogy®o
Jmegeno O obdo®gdsls o9V 93l A®SbLGM@dsGm@gdols

©530MgJBgdols o 3gmggol Loddgdo wobisddgdyan L3giEosemoliGgdl.

2.10. Lodggobs FMgogdol Lodgygmbgwo go@liggamagby (A/4)
dggOmgdol goobyo®odgool dgbobgd

Omam®O3  3bmdogos  mobsdg@dmgg gangdBOygo Lol gdgdo,
amdemgdoi  dgoagdosh  gangdd@gmo  Lopa®gdol  g9bg@s@mmgdols,
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AOSbLBMIoBm@gdol, g gJBOm  9bgdaool  gosdzgdo  babgdols @
20dobofoggdgano  Jlganolopsb [o@mdmowagbgb (3geowo ©gbol Lodgsbe
Lol gdgdb.

IgdHOgmo  gbgdgool  Fyodmesb  dodwgdby  gargdHOgmo
9690300l goaliogdse  aodmoygbgds  Lbgowslbgs  Lobol  dgg@mgdgdo.
0ogolo gosbyo®odgdol 139305030006 godmdwobodyg hggb aobgobogorsgm
9900 905L Ladgymbgoo — go@lggamsgbyg (A/ A) (bob. 2.15).

bobobo 2. 15 Lodgobs Foageol dgghmgds Lsdgymbgwo-godlgemsgby
sbigmo dgg@mgdols aoobyo®odgds dmzgdygeos @o@dg@s@yg®@sdo [26],

bowo  bobol  Fobspmds  ganmadgangmgomos  (Z, =0)  ©s  bpgds
dodpgdol  3obgddo  podogoao  gbgdol  goobpo®odgds.  jo@bdmgols 1
356mbol Logyndggerbg 0 335bdolomgols gfg®mom ob@magdsls

I,+1,+1.=0 (2.54)
dog®5d mdol 3obmbols mobsobdog
[,=UY,; 1,=U,Y ;1. =U.Y; (255)
(2) godmbsbamagdol (1) Ygdobom dogowgdm
ULY , +U,Y, +UlY =0 (2.56)

oo Y, = ; Y=

L, Y L; Y. = dodwgdols gobgdols Leyo
Z, Zy

1
Zc
3033 gLy 25dBoOMdgdos;

dgmagl  dbdog  @3bmdogros, @md  Jodwgdbdo  boby@o  dodggdol

dmJdge 360d3bgmmdsms 3mddengJlgdo Gmanos:
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UAB = U,,q _Ul,f; UBC = U;’ _U,C3 UCA = U(IJ _U;ﬁ (2.57)
(2.56) o (2.57) gobBmagdsms gohmmdanogo sdmblibom dogowgdm, G®I :

_ UABZB _UCAZC . U! _ UBCXC _UABZA . Ur _ UCAXA _UBCZB

U ,
Y Y +Y D RS S Y Y+ Y,

. (2.58)

dodpgdbg  Foby®o  dodggéol  aoblobwg@ol  dgdrgy (2.55)

aodmlsbyamgdom aobolobrgdgds bobydo ©gbgdo I, 1,1

(258) godmbobymgdsdo dmEgdgmo U,,,Us,Us bobogdo dedggdo
Fomdmopagbgb  (257)  aodmbobyargdol  dobgogom  goblsbrogmgao
dodmgdol  boby@  dodggdl, Goaobsi  gowsdigdo  bobol  Fobs@mdbs
WO Imyogomos (Z, =0), 5doHmd Joggdamos Gm ggbgGaHm@obs
> dodpgdol bobydo dodggdol LobEgds g@Ombso®os.

0y (258)  aodmlobymgdsdo  hoglgsdm  Lodgobs  [@gogdols
bodggmbgoo  —  Lodgyobgobyg  dgg@mgdols  gosbyo®odgbol @M
90 9dHOmB9Jboga®  @odg@sdydsdo  [12,13,14,1527]  Logmggmmome
dJomgdyao  Lbodgd@ogmo  Lsdgobs  29bg@s@dm@ol  bobydo  dodggdols
LobiBgdol (Losi gOmo dodgs, dosmomsw U,» 3033 gJby@ LoddFygby
gdmbgggs bodpgoam ©g@dl, boam sbs@hgbo m@o dolysb sd®ymos
120%0m), G@dganlsi ozl Loby:

Uy =Uy; Uy=Ue™; Uy =Ue"™ (2.59)

d5dob (2.59) godmbsbyegdols dobgwgom (2.58)-do holdyemo bobydo
4503900l d60dgbgenmdgdo  0danggosh  80dmgdbg  Goby®o  dodggdols
(UUpUp)  3ge®  Bgogagdb.  gb podofggamos  (257) wo  (259)
aobGmangdoms  dodMxggbs  dbomggdol  sMomoglgdbomdom. 39MdmE, oY

296905@mAOL  bobydo dodgs U, gdmbgggs gmd3ggdbyd  Lod®Eygbyg

bodgom @gddls, 35B06 Jodgdol 0g0g9 U, bobydo dsdgs 3oblsbmghe-
@o (2.57) aodmlobygmgdon ©sd@ymos bodwgomo wg@dowsb +300  3um-
boo.

0dobomgol, @md 2g9bg@s@m@obs s dodwgdol babydo dodggdol
LobEgdgdo gobwgl moglgdswo Lako®ms 3md3egdbyg@o Lod®dEyol Lomsgyg
dgggmoglmon  Gmdgerodg (3sy. 4) (goRowl, @magm®aE 29bg@s@dm@ols
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sliggg B0d@gdols dodggdols Lolipgds olg, GmamGG gl bohggbgdos bob. 2.15-
by,

58 FgdnbggaeTo 2969GoGmGol 930 LodgdGonmo Loldgds 0d6gds
(6ob. 2.165.)

) 41 o) )
+
+J A J
. . U‘
c” B
‘ Fe Use .
baGs@m@ols
396905GmA0L 090IOOOO0 dod@gools babydo
boba@o dadggdols
bobeg@o 93d-g30ls SPYO0 450300 ©> gob@o
Lol g:
Bobegds 106G dod3930b Lol gdgdo

bobabo 2. 16 g9bg@s@mdols s d0dwgdol boby@o s Bsby@o dsdggdols
39J®MO Ym0 ©osaMSdS

E,=Ee™; Ey=Ee’™; E, =Ee™; bergoem Howob
29bg@o@m@A0l gdd s dodgs Jodos@mymos gHmdsbgmol  Lado@olido®m,
5do@md 29bg@s@m@obs s d0dwgdols bobydo dodggdol LolBgds 0dbgds
JOMbs0M0 s godmobobgds dgdwgabosodsw (bob. 2.16 b.9.):

Uy =Upe”™; Uy =U"™; Uy =Upe” (2.60)

(2.60) 253mlobyagdol Jobgogom asblobwg®ygmo baby®o dsdggool
36093690 mdgdols holids (2.58) — do odanggs LFm@ dgogagdl.

5bodbyemols  Loogab@®sgome  aobgobomon  3mbi@gB o
dopomomo. bob. 2.15-bg dmigdgeo Lgdolomgol @bmdbdognos: U, =380 g;
Z,=50e" @do, Z,=20e7"; Z.=25¢"" mdo. 2s63bobmgtmmn bobyo
©gbgdo.  mogsdnMggmo  sdm@Esbs  sdmgblbsm o g®e@ydsdo
>OLgogeo Fgbol dJobgogom, Lowsi bodgd®ogemo Lodgsbs ggbg@s@m@ols

boby@o  dodggdol  LobEgdsl (2.59) godmbobyangdols dobgogomn gdbgds
Loby:
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U, =U, =380 3
Uy =U,e™ =380 =(-190 - j330) 3;
U, =U,e’™ =380e" = (190 + j330)

dodmgdol gobgdols LOYero 3033 gdby@o As3BsOmMgdos:

Y, =ZL L= 0,027 = (0,0141- j0,0141) Lod;
Ly SOeJ
Y, = ZL - lmoﬂ =0,05¢’* = (0,025 - 0,0433) L0d;
L p 20e™
1 1 ~j30 :
Vo= e =004 = (00346 0.02) Lok
Lc e

(2.58)  godmbsobyangdols  dobgogomn  d0dwgdols  Goby@o  dodggdols

30990 360365 mdoms gmd3egdligdos:
U, =129¢" g5 Uy =250e™" g5 UL =159¢" g;
dodmgdol  9obgddo  godsgogmo wgbgdol dmdg  dbodgbgenmdoms
3@33eglgdos:
[,=U0"Y,=258¢"% =(1,82—j1,82) o
I, =U,Y, =125¢7"" =(-625- j108) o

[.=ULY . =104 =(-0,63+ j104) o.

s>dmblbols  Lolfm@aglh godm{dgdm  jodbdmegol 1

3obmbom  (2.54)
aodmbobyagdols dobgogom.

I, +1,+1.=0
—-5,06—-j1,42#0
9-:0. 5dmblibols dggygdo s@sLFm@os.

>dmgblboo  0gogg  Sdmzobs

hgdls  dog®  dgdmmegsbgdygao  (2.60)
aodemlabyagdols dobgogoom.

>0bo'dbyano baby@o dodggdols
db0dgbgamdgdol holidom (2.58)-Fo dogowgdm:

U;l = 128,94e_j149’50 3 U; =25 l,lej29’80 3 U’c _ 335,9e_j49’40 .

dJodpgdol 3obgddo  godogomo

©gbgdol dmJdge Ibodgbgermdsms
30330 gJlgdos:

[,=U"Y, =258 =(=2,5+ j1,82)
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I, =ULY, =12,55¢’¥% = (0,044 + j12,55) o

[.=ULY,.=13436e ™" =(2,45— j13,2) .
C c=—C

5dmblbol  Lol{m®gl godm§dgom godbimeggol 1 3obmboo (2.54)
aodmlbabyagdols dobgogom

-2,5+ 0,624+ 0,044 + j12,55+2,45— j13,2=0
-0,006-;0,021~0

9:0. 5dmblbs Lfm@os.

odggoMo o gboaos, ®md  Lodgobs [ogwgdol  Lsdgymbgwo
goOlggamogby  (A/A) Tgg@mgdol  obpo®odol  @@OmL  Lodg@@®oygeno
Lbodggobs  2gbg@s@m®ols babydo (goby@do) 9dd ob dodggdol Lolbi@Ggdol
ho(g@olol 5@  dgodemgds  gobodpgdemm  g9bg@sGmaol  @mdganody
bobyy@o (goby@o) 9dd ob dodgol  3mI3emgJlyd  LodbdBygbg bosdwgog

©g®dbg  ©sdmbgggom, GOmym®3 gl dowgdygmos  gagdB®mdgdbosy®
0@ gAs@Y@sdo Lodgygmbgoo — go@bigersgby (A/ A) gg@mgdol @M

5930 gdgaos 53 gdd Lob@gds hoofgaml ‘dgdwgybsods:
E,= Ekeﬂoo; E,. = Eke’jgoo; E. = Eke-"lsoo;
bogom dgbodsdolbo dodggdol LolBgds odbgde:
UAB = Uhe_jlsoo ; UBC = Ukej()oo; UCA =Ube_j3°0

@53 Yggeoby 9BOm  bylRew dggbodsdgds Lodgobs (ogwgddo
A/ A Fggrmgbdolsl dodwobs®g Robogy@d 5dmobgdl [28].
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3. 3@oblgmads@maygamo Lobmdo dmpodgdols s
2oV mbsl{m@gdol gan. L]gdgdols domgdos@ogy®do Jmgengdo ©s
domo 3OMma @Iy s34 doggds

3.1. dmgodgdol geoslboggogezos

AObLRm@IoGmagao  Lobmdo  dmpgodgdo  [2829] godmme
2odm0yggbgds  Loobgm®dsgom  Lobmd  Bgdbogsdo g gBHOgmo @

5M59@ 4B Yo Lowowggdol aolsobmds.

W3

bobobo 3. 1 B@sblgm@mds@m@aygmo
bobmdo dmgodo

53595360 9dgem0 dsggdols
25803 gdoo (3g9d> ©gbol bobobo 3. 2 B@HSbLEm@EISEGM@AYmo

Tgothmmo) dodgol gsdymagols Lobmdo depoto

35693 53535360 9dgeo doggdols
3033 9d00 (3ggos ©gbols
F9s6Hmm0) dodgol asdymagom

obmdgs bpgds bymmgsbo ob s®sbyamgsbo Igmmwom. m@ogg dgdmbgg-
go'do aodmbsgogro Lopabogro doowgds aobsobmdo 9iEbmdo Logboaols g o-
@mby®, 3bmdogn Lowoglmsb dgoomgdol abom. dmao@gdol dgdmmsgs-
bgdgm geosbogogeioslt bogydgans 9oggl dsmo dmdgogdols 3@obodo,
aobmdgols  dgmmeo > 5dmygbgdyemo 33960l Fyodml  Doys
Fobowmdgdols  mobogodwmds  dmpodols  dgbogoen  Fobo@mdslomasb.
bobobgdbyg 3.1, 32, 33, 34 dmigdymos mmbo  gbsdenm  go@mosb@Eo
Lodg@opbogns BOSbLRMOIsSGM@ Yo dmgo®ols bgdol spgdobo.
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bobobo 3. 3 FOSbLBMAISGMEH Yo
bobmdo dmyoMo Es35d560Fgdgm0

dogngdol godmgengdom (3ggds dodgols

Vﬂo(ﬁmmo) 606801) 6083(*)(3015 60(4)8‘38 6obs%bo 3.46(4)051)%(0@366(0({)"(‘];@0
Lobmdo dmgo@o ©sdsdsyb60@gdg-e00

doa gdols godm3mgdom (3ggos dodgols
F9o00mm0) dodgols godymazom

AObLRmOIsGmagmo Lobmdo

dMy00 940
yy
530352608 gdge00 2 9dOO 9o ©gbgool
dogmgbols g03m e gdom 300 3@ gd0m
dodgol godymeagols dodgol aodymazo
PNORYA
4  J yy
— I
gbols {go@ml dodgol Fyodml
3odmygbgdom 2>dmygbgdom

bobobo 3. 5 §OSbLRm@IsGHmOmo Lobmdo dmgo@mgdol JansboggosoEos
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bob. 3.1-bg (o®Impagboano  bmpodo IPdomdl  ©odopbo@gdbyeno
dogngdols  godmgengdol  3M0bzodom s domo  [mbslfm@mbols  30MMmds
2odmobs@gds Hmemdom:
L1t W (3.)
Lyt Ry W
bowoi  Z; @0l gobsbmdo 3mddagdbydo Fobswmds, bogwm Z, -
‘dglododolo g@ommby®o Fobowmde.
©535dob0R gdgmo  dogmgbols  godmgergdols  3M0bzodom  dYTomdl
5pM9mgg b5b32-bg Imzgdyamo dmpodo. of 203mygbgdoymos @sdsGHgbomo
dodgoll  godymago.  dglodsdobo  Fobswmdbols  3o@mds  dgygodanos
Fo®dmgowayobmm dgdogao Hoemdon:

1 1
Zl +RW1 +Z1 :ﬁ*é (32)
Z,+R,+2Zy W2 Z

©gbgdol  ©o  dodgol  goMwbgdols  godmgemgbols  3M0b30390bgs
539090 AASbLRmOIsGmOgmo  asdbmdo  dmpodgdo  bsb33 s 34
Ygbodsdolbo@ FmbolTm@mdol 3o@mmdgdo aodmobobgds dgdwgyboso®aw

ZitZ,y W

_ (33)
Zy+Z,, W,

Z\+Z1+Zy W, Z)
Zy+Z5y+Z,, W Z

(34)

bob. 35-bg dmzgdymos BEOSBLBM®IsGm@mymo Labmdo dmaodgdols

geoobogogeools Ligds .

gbols  Fyo@ml  TDops  [obopmds aogomgdom  dgGos  dmpodols
dgbogogr  Foboswmdbdobyg, bemanm dodgol Fyodmlb Fobommds goiomgdom
bogangdos dmgo®ols dgbogogn Fobos@mdsby.

32 bmpocgdol gofmbollfmdgdols s Lodg@@®ools Jo@mdgdo

dm200950L goFmbslfmdgools 3dmEglbo Jobbow olobogh golsbmdo
>  gHommbydo  Fobswmdgdol  Lowowggdol  obgmo  mobsge@omdols
dow(ggol, @mglsi  aodmbsogosgro  Lopgbosgno  (dodgs  ob  ©gbo)byenols
Ameos.  sdobmob  3bmdogno  9bs  0gml  Mmobsgodwmds  g@saboggdols
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bgoms  @ogbggdl  dm@ol. bob.  3.1-bg  dmigdgmo dmpo@ols
3obofmbolblfm@gogmse Loko®ms ©ogoigom dodmds [30]
LW, —1,w,=0 (35)
sbogrmpoygdo  doomgds  bobobo  52-bg  dmigdygeo  dmgodol
3o mbalblfm@dgdols 30Mmds
LW, -1L,W, =0 (3.6)
030006 yJ3aoobs s  YOHM0gHMobeyiool doabodydo  bsgomgdo
2obolobmg®gdosh @mama3
@, =Lji; D, =L,i,; @, =Lii,; )
D, =M ,i,; Dy=Myiy; Dy =M,y > (3.7)

Dy =M, i, Dy =Myl Dy =My,

J
0byJE0Hmdgdols O 9D0009OM0beyJ3090Hmdgdols
d60dgbgemdgdo aobolobmg®gdosh gm@d g gdbom

L = le/t L, = WZZI/I; Ly = W321ﬂ“; M, =WW,2;

M, =WWA; M, =W,W4; A=u E; (3:8)

a

e
boosi S wo I Yglododolbo  FAo®mowsemy@o  dogbo@masd@ecol
2560333900L godmo s Log@dge.
dmao@ols Fobosbfmamdols dmdgb@do 535353603 gdge00
dogbo@mdsdmd@sggdgero dogns AME0sS 206353560 goge00
dopb0@™mIsdmd@oggdgaro  dognols, Goi3  0dol  60dbogl, ®md  xsdyg@o
dopb0d o bogoo  bymol  Fmeos s  adogbomgbol  jmddegJly@o
Fobowmdgdo  Fmeos  domo  sJ@oyg@o  Fobommdgdols.  asbmdgols
da@dbmdos®Mbs od dmdgb@do 3o b@ogos. sligmo 053390
dglodangdgamos 03 dgdmbgggsdo, GOmEgbsi g®spbomgdo  ©obggyems
9OMbooMo  bgogdoll mobsdo®o  sIm@gdbom  gOmo s 0dsgg  3ggmol
oI oM0m. 53 dgdmnbggzedo oiEYeos 306MHMdgdo
Ly =Ty =1W,; Zyy =Vyy =1 W, (39)
oo ool gemo bgool of@oydo Fobommds.
©gbgdo  bob3.1-bg  Amigdgmo  dmgodolomgols 3o gany@

dB™mgddo bofogwgdosh Foboswmdosms ¢93930m3mOG0ge Lbowowggdsw®
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Z,+1W, .
Zi+Zy+r(W, +W,)’

Z, +rW,
ZI+Z2+F(VVI+W2), J

I,=1 (3.10)

Sbo@mp0y®a, Fbslfmamdols dmdgb®do 6ob.5.2-y
dmaodolomgols g39]69d

=] = (3.11)
’ Z+Z, +rW,

09 (35) Fo@mdsdo  gogomgseolifobgdm (3.10) asdmbobyergdols,
Lomobowm  go@esddbgdols  dgogas  dogowgdm  aslobmdo  Fobswmdols
Loobao®mmdm ge@dygesls:

Z, = %(gz + W, )—rW, (3.12)

2

sbogmpoyg®oe (3.6) o (3.11) gm@dygegdopsb bob32-bg dm3gdyeo
dma0@gdobomgols 33946900

w7
Z, = El(z 2w~ 2w, (3.13)
W, Z,

(3.12) > (3.13) RQMOIge9dols nobobdog, dma0Mgdols
aoVmboslifmmgds, @o3  ogoggs (B.1) o (32) @m@mdgdols  dow(gge
Jgbodangdgamos  a@ogbogrgdol  bgosms  Goigbggdol s 3md3ewgly@o
Fobos@mdgdols ‘dg@hgzols aboo. 2oFmbollmmgdols 30m39bol
20d5@B0ggool  dobbom 0mgdgb  Lodgd@oyga  dopbo@dy®@  LolBgdsl s
oJBou@o Fobommdgdol dodgol godymayl. Lodgd®ol 3o@mmdgdo dgagodenos
Foddmgowaobmm asbGmangdgdom

W, =w,
Z <7 =r (3.14)

Lodg@d®oyeo dmao®gdolsmgols 339%00L Fyodmbs ©o
2o gobmdgB®ols  sgomgdol  dgiagmomn  Fmbslfm@mdol  doamds@gmds
S50 0Mmgg3e. o obobmdo Fobommds Gmmos g@ommbydo Fobosmmdols

Z, =2, (3.15)
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33 dmgyo®gdols dsJLodsgry@o da@dbmdos®mdbols 3@0@gMoydgdo

Lobmdo dmao@gdols dolodogy@o da@dbmdos@mdol jO0@gMoydgdo
wgdeg 2560LsbOgMgdosb Lobmdo godesdlsbol dogd  Jmbde®gdyeno
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A L Jgd> Nel L Jqgds Ne I L Jgds Ne 11T L Jgds Ne IV L Jgds Ne V L Jgds> Ne VI
®do \K) | k,1072 | K,107 | K| K107 | K,107 | k51072 | K107 | Ko | K107 | K107t K | K,1072 | k41070 | K,1072] K107
1| 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
-50 | -143 -16.7 -20.0 -250 -333 -50.0 -27.6 -28.6 -6.2 6.7 -7.1 -50.0 -50.0 -66.7 -250 -28.6
40 | -11.1 -12.5 -14 -20.0 -250 -33.0 -20.8 217 -4.0 42 -43 -40.0 -40.0 -47.6 -20.0 217
-30 -8.1 -8.8 9.6 -15.0 -17.6 -21.0 -153 -15.7 23 23 24 -30.0 -30.0 -33.0 -15.0 -15.7
-20 -53 -5.6 -6.0 -10.0 -11.0 -12.5 -10.1 -102 -1.0 -1.0 -1.0 -20.0 -20.0 -20.8 -10.0 10.7
-10 2.6 2.6 2.7 -5.0 -53 -5.5 -50 -5.0 -0.2 -02 -0.2 -10.0 -10.0 -10.1 -5.0 -5.0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 24 24 23 50 4.8 4.5 5.0 50 -0.2 02 -0.2 10.0 10.0 10.1 50 5.0
20 4.8 4.5 43 10.0 9.1 83 10.1 102 -1.0 -1.0 -1.0 20.0 20.0 20.8 10.0 10.5
30 70 6.5 6.1 150 13.0 115 153 15.7 23 23 24 300 300 33.0 150 17.7
40 9.1 83 7.7 20.0 16.6 143 20.8 21.7 -4.0 4.2 43 40.0 40.0 47.6 20.0 21.7
50 11.1 10.0 9.1 25.0 20.1 16.7 26.7 28.6 -6.2 -67 -7.1 50.0 50.0 66.7 250 28.6

3bdogno 3 2
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3b®ogoo 4 1

R, 1 2 4 6 8 10 100
™®do

f, 1000 6,20-10° | 312-10* | 1,56-10* | 1,04-10* | 787-10° | 6,27-10° | 6,28-10°

3@ | 10000 6,28-107 | 313-10° | 1,57-10° | 1,05-10° | 7.85-107* | 6,28-10™* | 6,28-107°

15000 9.42-107 | 4,71-10° | 235-10° | 157-10° | 1,18-10° |9,42-107* | 9.42.10°°

W, 1 6,40-102 | 3,74-102 | 2,07-10% | 1,43-102 | 1,10-102 | 892-10° | 937-107*

10 9.42-107 | 4,71-10° | 236-10° | 1,75-10° | 1,18-10° |942-10°* | 942-.107*

20 471-107 | 235-10° | 1,18-10° | 7.85-10™* | 589-107* | 4.71-10° | 4,71-10°°

A | 1-107° 9,42-107 | 4,71-10° | 2,35-10° | 1,57-10° | 1,18-107° 9,42-10* | 9.42-10°

36 5-10°° 9,42-107° | 4,71-10° | 2,35-10° | 1,57-10° | 1,18-107° 9,42-10* | 9,42-107°

1-10°° 9.42-107 | 4,71-10° | 235-10° | 157-10° | 1,18-10° | 9,42-10°* | 9.42.10°°

A, | 1107 9.42-10° | 4,71-10° | 235-10° | 1,57-10° | 1,18-10° | 9,42-10* |9,42-10°°

36 5-10°° 471-107% | 2,35-107 | 1,18-10°° 7,85-107° | 5,89-107° | 4,71-10°° 471-107*

1-10°° 9.41-107% | 4,71-102 | 235-102 | 1,57-107> | 1,18-10% |9,42-10° | 942.107*

R, |0.01 9.42-107° | 4,71-10° | 235-10° | 1,57-10° | 1,18-10° | 9.42-10* | 9,42-107°

™o 10,1 9.40-107° | 4,70-107 | 2,35-10° | 1,57-107° | 1,18-10° | 9,42-10™ | 9,42-107°

1 9,20-107° | 4,65-107 | 2,34-10° | 1,56-10° | 1,17-10°° 9,40-10* | 9,42-107°
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sbs®mo 1

PROGRAM GAWONASWOREBA;
VAR
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R1,R2,R3,R4,X1,X2,X3,X4,F1,F2,F3,F4,F21:REAL;
LABEL M1,M2,M3 M4 M5;M6,M7, M8 M9,M10;
BEGIN
M1: WRITE(‘R1="); READ (R1);
IF R1<0 THEN begin write(‘SemoitaneT dadebiTi mniSvneloba’);
goto M1;
end;
M2: WRITE(‘R3="); READ (R3);
IF R3<0 THEN begin write(‘SemoitaneT dadebiTi mniSvneloba’);
goto M1;
end;
MS5: WRITE(‘SearCieT X1 da X3°) ;
WRITE(‘X1="); READ (X1);
WRITE(‘X3="); READ (X3);
Fl:=arctan(X1/R1)*180/pi;
F3:=arctan(X3/R3)*180/pi;
IF (X1=abs(X1)) AND (X3=abs(X3)) THEN GOTO M3
ELSE IF (X1<>abs(X1)) AND (X3<>abs(X3)) THEN GOTO
M4
ELSE GOTO
MS5;
M3: IF (F1+F3)<90 THEN GOTO M5
ELSE begin
M6: WRITE(‘R4="); READ (R4);
IF R4<0 THEN begin write(‘SemoitaneT dadebiTi
mniSvneloba’);
goto M6; end;
ELSE begin
M7: WRITE(‘X4="); READ (X4);
IF X4>0 THEN begin write(‘SemoitaneT uaryofiTi
mniSvneloba’);
goto M7; end; end;end;
GOTO M10;
MS5: IF (F1+F3)>-90 THEN GOTO M5
ELSE begin
M8: WRITE(‘R4="); READ (R4);
IF R1<0 THEN begin write(‘SemoitaneT dadebiTi
mniSvneloba’);
goto MS; end;
ELSE begin
M9: WRITE(‘X4="); READ (X4);
IF X4<0 THEN begin write(‘SemoitaneT dadebiTi
mniSvneloba’);
goto M9; end; end;end;
M10: F4:=arctan(X4/R4)*180/pi;
IF abs(X1+X2)>=qrt(sqr(R4)+sqr(X4)) THEN begin
IF X4<0 THEN write(‘SemoitaneT dadebiTi
mniSvneloba’)
ELSE write(‘SemoitaneT uaryofiTi
mniSvneloba’);
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WRITE(‘X4="); READ (X4); end,
ELSE F21:=F1+F3-arctan((X1+X3+X4)/(R1+R3+R4))*180/pi;
IF F21>=180 THEN GOTO MS5;
R2:=((R1*R3-X1*X3)*(R1+R3+R4)+(R1*X3+X1*R3)*(X1+X3+X4))/
(sqr(R1+R3+R4)+sqr(X1+X3+X4));
X2:= (R1*X3+X1*R3)*( R1+R3+R4)- (R1*R3-X1*X3)*( X1+X3+X4))/
(sqr(R1+R3+R4)+sqr(X1+X3+X4));
WRITELN (‘R1=", R1:10.3, ©  X1=",X1:10:3);
WRITELN (‘R2=", R2:10.3, ©  X2=",X2:10:3);
WRITELN (‘R3=",R3:10.3, ¢ X3=",X3:10:3);
WRITELN (‘R4=", R4:10.3, ©°  X4=",X4:10:3);
END.

sbs®mo 2

PROGRAM gardasaxvisK;
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VAR

K, R2: ARRAY]1..7] OF REAL;

3, W1, R1, L1, L2 : ARRAYJ1..3] OF REAL;

I,J:INTEJER;

ff: real;

Procedure R;

begin

var c:intejer:

c:=random(2); ff:=f]c+1];

c:=random(2); WW1:=W1[c+1];

c:=random(2); RR1:=R1[c+1];

c:=random(2); LL1:=L1[c+1];

c:=random(2); LL2:=L2[c+1];

end;

BEGIN

For I:=1 to 7 do readln (R2[I]);

For I:=1 to 3 do readIn (F3[I], W1[I], R1[I], L1[I], L2[I];

Procedur R;

For I:=1 to 3 do begin ff := {[I] ; write (‘f=’, ff:10);
For J:=1 to 7 do begin
K:=Sqr(2*pi*fH)*WW 1*LL1*LL2/Sqrt(RR1*RR2+

Sqr(2*pi*fH)*(Sqr(Sqr(WW1]))*Sqr(LL1)* Sqr(LL2)+Sqr((Sqr(WW1)* LL1*RR2 +

(LL1+LL2)*RR1));

Write (K:10:3, ¢ °); end;

Writeln: end;

Procedur R;
For I:=1 to 3 do begin WW1:= W[I] ; write (‘W1=", WW1:10);

For J:=1 to 7 do begin

K:=Sqr(2*pi*fH)*WW 1 *LL1*LL2/Sqrt(RR1*RR2+
Sqr(2*pi*ff)*(Sqr(Sqr(WW1]))*Sqr(LL1)* Sqr(LL2)+Sqr((Sqr(WW1)* LL1*RR2 +
(LL1+LL2)*RR1));
Write (K:10:3, ¢ ©); end;
Writeln: end;

Procedur R;
For I::=1 to 3 do begin RR1 := R1[I] ; write (‘R1=", RR1:10);
For J:=1 to 7 do begin
K:=Sqr2*pi*fH)*WW1*LL1*LL2/Sqrt(RR1*RR2+
Sqr(2*pi*ff)*(Sqr(Sqr(WW1]))*Sqr(LL1)* Sqr(LL2)+Sqr((Sqr(WW1)* LL1*RR2 +
(LL1+LL2)*RR1));
Write (K:10:3, ¢ ©); end;
Writeln: end;

Procedur R;
For I:=1 to 3 do begin LL1 := L1[I] ; write (‘L1=", LL1:10);
For J:=1 to 7 do begin
K:=Sqr(2*pi*f)*WW1*LL1*LL2/Sqrt(RR1*RR2+
Sqr(2*pi*fH)*(Sqr(Sqr(WW1]))*Sqr(LL1)* Sqr(LL2)+Sqr((Sqr(WW1)* LL1*RR2 +
(LL1+LL2)*RR1));
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Write (K:10:3, ¢ “); end;
Writeln: end;

Procedur R;
For I:=1 to 3 do begin LL2 := L2[I] ; write (‘L2=", LL2:10);
For J:=1 to 7 do begin
K:=Sqr2*pi*ff)* WW 1*LL1*LL2/Sqrt(RR1*RR2+
Sqr(2*pi*fH)*(Sqr(Sqr(WW1]))*Sqr(LL1)* Sqr(LL2)+Sqr((Sqr(WW1)* LL1*RR2 +
(LL1+LL2)*RR1));
Write (K:10:3, ¢ ©); end;
Writeln: end;
END.
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