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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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u =ik +1, 9 g 4
dt — dt
di di
, =—iR, — L, —+ M — 2.13
2 2 Zdt dt ( )

bob234-I  dobgpgomn  jo@bdmagol  dgmeg  gobmbol  mobobdow
‘dgodangds og( gamo:

u=u, —u, =[(R1 Jrlez)z'J%(L1 +1L, —ZM)} (2.14)

3033 gy ge@dsdo

U=U,-U,=1[R +R,)+ jo(L, +L,-2M)] (2.15)
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30490y dmwgdya  dodggdl ybs dogpgl gOmbsbgans dmIkg®gdowasb
aodmdsgogno  JodoGmygangds. 0y gbo 1 gmdodo  Fods@mgeos
9O bobgas  Jmdkgdgdolsggh, 35Tob gl gemdks dgodangds hoomgsgmls
9690300l d0dwgdoe s Islby dodgs Gmano 0bgds
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0beyJaoyg®ow 05 353d0Mgoygeno FOg0gd0l obgom do0gdoBogy9®
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22. 30@bdmgols aobGmengdoms LoliGgdol dgoagbs gOmGsbs
A®bLRM@dsFAm@olomgol sbogno smgaols Lol gdsdo

2o 35b9Mo© o 353doMgd o [Ogogdolbomgol jo@bdmgols dgmey
356mbom  Fmbsl{m®mdol  aobdmangdoms  LolEgdol  dgoagbs  godaow
>@0l (3bmdbogro, doa@sd 0bpyJEoydoe wozsgdodgdymo Fogrgdolomgols
30Ob3mxgol  asbdmangdoms LobEgdol dgwygbols Lsgombo 3GOMdan gdyg@o
Logomboo.

OMYO3 {obs 3005 M593do >0gbo'dbgm 0beyJEog®ew
©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@ds@m@mol 30obiodgmo 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.

R €L

iz L Ry
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bobobo 2. 8 ghmgobs FHHobLBMAIsGHm@ol hoboigmgdol 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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‘dgodangds  ogmb, GEameaE  ogdomo  obg  godygmomo.  smbodbygano
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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11 1k
e R
— 3

i2 1y
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bobobo 2. 9 gAmgsbs dMogomp@Msgboms GMSbLEm®IsGm@mol hsbsigamgdols
LJg8s

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
aM03b0oagdl  do@ol  godygmgomos, bmepm  dgoegge  a@saboangdls
dodol  ogbomo s gogomgosmolifobgdm  bogogdol  dgligemols
dodomygangdsol  g@ombobgers  dmddg@gdols  Ibdowsb  [18],  dogowgdm
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.

5d@0a 00, 0dobomgol, @M dggoaobmm jodbdmgols asb@magboms
LobEgds gOmaBsbs BAOSELBM@IsGm@oliongol, oboydgo®gdygemo ©gbgdobs
>  gdd-gbol  dodo@myegdgdo o o gbs dgzo®dbhome  bgboldog@sw,
Omam03 gb @odgOsGYMsdos ®gdeg, 5Msdgo  Ybs gobglabmgHmm
9690200l dgbobgols 3obmboll mobobdo@ ©s ogsgobmbmm gOhmbga  ©o
Lodygsdme,  Gmd  9Om0gemoboydcos 30Mggms s dgm@gye
300360 gdl  do@ol  Podygmgomos,  bmam  dgoegge  a@saboagdls
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do@ol  oEgdomo.  sdobmsbogg  gbps  aogomgogolifobmm  bsjgomgdols
dodo®mygangds  gOmbobgers  dJmddgagools dodo®o [18].  sdom  (3bowos,
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
90 9JBOmIsabod @  0beydiEost:  mgomobpydios, YOm0 gBmoboygdios
5@y Bomno  dsabodgdo  3ogdodom s YO0 gOmobeyJzos  ©ogdbomo
dogbo@y@do 3ogdo@om. 0dobosmgol @md Lfm@s dggomaobmn jodbimegols
Fobslfmamdol  ©ogg@gbiosmyg®o  aob@dmagdgdols  Loli@gds, Logo@ms
bodgobs AOSbLBm®IsGm@o [o@mdmgoyobmm, Gmym®g Lsdo gomasbs
AObLRM®IsGmagdols gOmmdaomds (bob 2.10).
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bobobo 2. 10 Lodgsbs FHSbLFMOISGHM@0L bsdo gHogsbs GHSbLEmMIsSGm@on
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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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Jdbosk D, D, D Fopbody®  bogogdl,  @mdggdoz 03309d006
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30300, dogbo@yg@o bogopol Fo®gdo dgzdyeo Fodgdos s gmeoswols
a9o®do  aogemol @AMl gl bogopgdo gOmdsbgmols Lofobssmdwgaymo
033990056, mommgyen  jmdsdo godsgogmo gbol dogd dgJdbogno bsgowo
3ogegboll  obegbl  ©obs@hgbo ®®o  Gobol  gymsdby o  OMymO3
bob.2.11-ob hobl dopbo@y@d bogogdl ofgm dgdbggedo dods@myan gds
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bobabo 2. 11 bsdxgsbs GHSbLRm@IsGm@ol ggogom gb@do hobsigmrgdol bgds

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
Uy ==joM 1, — jolyl, - joM I (231)
Ue=—joMed = joM oyl — jolcl
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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
5506093009896 domTo  POmogHmoboygdizool  gdd-gol,  GmIggdo
2oblobmg®oggb dglsdsdolo ¢ddo Lgenol dodggol dgm@gye y@sabognols
Jmddg@9dbg,  @mIgmms [o@dmwygbs ©ogg@gbiosmy®  Labgdo
g3 gaboodo®  begds  (dsdgol  godbgdo  s5JBoyn®d  Foboswmdboby

IB VL FIOILYOBGOLR0d):
la = _ua = _MaA dl_A+MaBdl_B+MaCdl_c
dt dt dt
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-
900, @Omdmagdoiz 9Jdo  Lgeol @ggoddo o3 a@ogboangdol dmemgdbyg
JmEgdygeo dsdggdol Gmeros dgodybgdygeo b6odbom.
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2.5. 053300090 GOSbLFM@IsGHm@ol sOlgdyeo
aob@megdoms Lol gds

09 AObLRMOIsGmAl  Jgm@gymo  a®sgboangdol  JmdkgMgdby
hogOmogm  ©oB3odmggdl R, R,, R, (obspmdgdols  Lobom,  d5Tob
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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
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2.10. Lodggobs FMgogdol Lodgygmbgwo go@liggamagby (A/4)
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I,+1,+1.=0 (2.54)
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[,=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;
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(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
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296905@mAOL  bobydo dodgs U, gdmbgggs gmd3ggdbyd  Lod®Eygbyg
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(6ob. 2.165.)

) 41 o) )
+
+J A J
. . U‘
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‘ Fe Use .
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396905GmA0L 090IOOOO0 dod@gools babydo
boba@o dadggdols
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Bobegds 106G dod3930b Lol gdgdo
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U, =U,e’™ =380e" = (190 + j330)
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©gbgdol dmJdge Ibodgbgermdsms
30330 gJlgdos:
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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
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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)
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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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Lobmdo dmao@gdols dolodogy@o da@dbmdos@mdol jO0@gMoydgdo
wgdeg 2560LsbOgMgdosb Lobmdo godesdlsbol dogd  Jmbde®gdyeno
969®0g00L  Loooo.  5dsbmsb,  mobsdgo®mgg  3og®yYmo  Lobmdo
bgeobofgmgdo  bobosmpgdosh  Loggmodo  dmbdo@gdols  dobodsgyg®o
Loddgnsg®om.  sdom ol Tgldogoesbh  dmblbogos  9bgdagB o900
dgboyoggdo s [obs  3@sbby  (odmfgyeos  Lobmdo  Uggdol
35M5d9BMgdol, 33900l Fogo@mbs s  aoagobmdgd®ol  Fobommdgdols
330dobsools sdmzobgdo. Sbogrobols 20doMBH0ggools dobbom
300539HMgool  m3B0dobsiool  sdmzebgdo  aobbogrgmos  go@LE™bol
dgedogo  ©gboli  dmao@ols  dogomomnbyg. bopos Jowgdygmo gy gdo
3039 ©gds AEOSBLBMMIsGm@Oym Lobmd dmaomgdbby s bbgs bydoldog®

Lobmd Ao®sdlbobgdby.
aobgobogrmm Lobmdo LJgdol spgdol mmbo dgbodanm go@osb@o [31,

32].

l ry ry l ry 4

< A A T
J A J A
r2 r3 r rs3

6obobo 3. 6 dmao@ol 3390 bobobo 3. 7 dmgo@ol 3ggds gbols
©gbol Fgo@mpasb. Logbsgols Vgo0m@sb. Logbsgol aobmdgs
3obmags gme@dg@®om 54396 dg@Hom

L Lobmdo dmgodo 0339090s ©gbol  Fgo®mpsb, @mdeols doyo
Jobommds  gooagdoon  dgBos dmgodol dgbsbganger  Fobosmmdsbyg  ©o
aodmbsgosgmo Loabogro 0bmdgds gmen@dgd@om, Gmdaols dogs Foboswmds
3530 gd0m dgBos dmyo®ols asdmbsligengen Fobswmdsbyg (3.6)

92



oMo gea®  dHmgddo  aodogogmo  gbgdo  aobolobwgdgdosh
OTOPXUTOTE!

ry+r,

b
o+,

=1 """ (3.16)

FoAr A,
dma0@0l 2odmbsbgager dmddg@gdobg dodgs 0sbyo®odgds Fm@Iga gdom

U= (’"1 +l’3)r4—(r3 +”4)

I=K1 (3.17)
ntr At

ggo00bmm  aoMsddbols  jmgnoEogbBol K, Loobgo®odm
QOAOIYes  2oMsdJdbgeols  hodmgol  yggens  gdgbo  dgbodanm
‘dgdmbgggolomgols.
n=r,=r,=r; r,=r+A (3.18)
(3.18) dgg0@obmm (3.17)-do asdo®B0ggdol dggasw dogomgdm:
A

44—
B

NN UIRPHONG 0563000 dgds oMo Jdbols 3098030963 gd0
sba®hgbo bymo  dgdmbgggolomgols:

n=r=r;rn=r=r+A

2

) K; =0.5A

3) n=rp=r;n=r-A;r=r+A
n=r=r;n=r-A;r=r+A

4) _ A2
K= 4r

5) n=r —A;nn=r+A;rs=r-A;r,=r+A
KIZA
n=r+A;rn=r=r;rn=r—-A

6) 1 2 3 4

II. dmgo®0 0339090> ©gbols (yo@msb s aodmbsgogro Lopbsgno
0bmdgds 5339MIgBMom, GmIanols dogs [obowmds byanols Fmaos (bob.5.7)

93



3o@omgea®  dBmgddo  ©gbgdo  bofoamgdosh  godBoMmdoms
30M3mM30ge Looeggdse ©s asdmolobgbdosb dgdwgao Loboom:

) 3 ) 3

bobobo 3. 8 dmgodols 339ds dodgols
FyoOmEsb. Loabogol a>bmdgs
30 BIgH@0n

bobobo 3. 9 dmaodol 33gds dodgols
FyodmEsb. Logbsmol aobmdgs
53396 3dgE®om

I
L =—2 I, =

2
7"1+7"4 1’2 +7"3

7”31

2odmbsbgaganbg gbo Gmanos

1n=11—12=( a5 J [=K,1
7"1+7"4 l’2+7"3

5Jgob 2obglobwgtmm aodmsddbol jmgnoi3ogbdo K,

A A
) K= 2) ky=——:3) k= A 2r ——
) K 2(2r +A) V=Y ( J

—A?

T2
I dmyo®o 0339090s dodgols [yo@m@sb, @mdanols dops Fobswmds
byyanol Geaos s aodmbsgogo dodgs 0bmdgds gma@Edgd@om (bob.3.8)
©0gbgd0 3o@smgera@ dBmgddo gobolsbmg@gbosb mdol obmbom

U
I, =
ritr,
U
I, =
ry+r,

94



3@ @dgd®ol Hggbgods

U=1r,~Ir =( L jU = K,U (321)

ry+r,  n ot

Lboomosboom 3o0©sJdbgdols ‘dge gy dogomgdm oM sJdbols
3098030963 0L Loobas®m0dm gm@Iyga gdl:

A A A
) K,=———:2) k, = :3) k,=—
) K 2(2r +A) Vh=y ) by
_A? A A
4) ky=—"—"—: 5) K,==; 6) K,=-Al2r—-—
) 4% — A ) K, r ) K [r 2rj

IV. dmgo0®0 03390905 dodgol [go®@mEsb o 2odmbsligegao ©gbo
0bmdgds 5339M3gB®0m (b56.3.9)
5d39MdgB@dgBH®™do  aodogogo  ©gbo  dgagodemos  gosbas®odmm
OMamO (3 Bodemds [obs dgdmbgggolomgol aoblasbrmg@eao dsdgols ddo
Lgaools ‘dglobgamger Fobs@mdslomsb
k

I =—=U 322
-, (322)
dogowgdm:
ool B A
2(2r+A) (47 +3A)r

2r+A T 2(r+A)r’

2
2) rﬂ:2!r +VA!. K - A )

2 2
3) rr8=2r—A; Ky = A .
2r 2r—A

4) Y3 N - S
94 — s 4 — s
477 — A? 2(2r2 — A%

r2—A? A
5 rg= ; Ky =
rz—Az
472 — 21N Y\
6) ry= ;s Ka=——7F—3
4r — A 2r-=A

95



gboogo 3 1
Ne | bodmgols U =KI |I,=K,] |U,=KJ |I,=K\U
bifgde K, K, K, K,
+A A
_ A A A
I
—/@L 442 202r+A) | 202r+A) | (4r+3A)
r
A A A A
I _/Cz'_ +A = -
+A 2 2r +A 2r +A 2r(r+A)
A A A A
il +A a X A
_,@L -A 2 2r—2— 2r 2r— A
r
_AZ —A2 _AZ A
v 251 +A
—A 4r 4r* =N Lr’ - A 2(2”2 +A2;
_ A A A
v |~ +A A A A
+A @ -A r r 2r — A?
A A A A
Q 2 2r 2r 5 2r* =N
r

2oM©sJdbol  3mgxn03096@0L

ab®ogndo Ne3.1

dma000lomgols OmEalsi aolobmdo Fobswmds

Loobao®odm gm@dgeagdo dm39dyeos

aobbognyganos Logmb@®menm @oibgomo dogsgomo dyedogo ©gbols

r, =100(1+A); A=(0£50) ®do

Logmbd®mam  @oigbgomo  dsgomomol  Igogagdo  dmEgdygeos
ab®ogndo Ne3.2

doggdgmo  Fggpgdol  obbmpsrmgdol  Fgmgyer  Igpgodaros
ogoliggbom:  aobmdgols  doJLodogry@o  Fy@dbmdos®mbols  dolow(ggoe
Lodo®ms  dmgodo  g3399mm oo dops  [obswmdols  8Jmby  ©gbols

Vgotmmo s a0dmbsgoamo Logboao go3bmdmon wowo dogs [obswmdols
by go@EdgHGom.

96



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

3bMogoo 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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