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SUMMARY

In recent years, the operation of high-voltage power plants has increasingly
focused on their electromagnetic compatibility with human life. This is primarily
due to the study of the effects of electromagnetic fields on human health.
Specifically, previously there was no clear assessment of the negative impact of
magnetic fields of industrial frequency on human life. The main reason for this was
the feeling of a person at the time of exposure to the magnetic field, and the
consequences of this impact were manifested after a considerable time.

The main objects of the electric power industry, in which dangerous
magnetic fields of industrial frequency are excited, are power lines of various
constructive performance and high voltage substations. It should be noted that the
electromagnetic fields in the immediate vicinity of power lines are affected by
specialized personnel, as well as residents and workers near the power line.
Therefore, the development of methods for measuring the parameters of the
electromagnetic field in power plants of different frequencies of industrial
frequency and, as a result, measures to reduce their tensions are now quite urgent.
The World Health Organization (WHO), based on an analysis of the results of an
international electromagnetic field project, concluded that the effects of low-
frequency long-range electromagnetic fields on human health had not been
sufficiently studied and provided recommendations, These include the need for
further research to determine the negative impact on human health and to develop
tools to determine the level of electromagnetic impact in the construction of new
buildings.

The first chapter of the article presents the results of the literary review. In

particular, the principles of electromagnetic safety regulation near high-voltage
power plants in populated areas; Analysis of work on environmental monitoring of
the electromagnetic field in the area of power lines; Analysis of the anthropogenic
impact of the electromagnetic field of industrial frequency.
On the basis of literary analysis, the relevance of the thesis is determined. In
particular, the level of electromagnetic voltages created by air power lines of
different voltage classes with values established by regulations has been determined
in Thilisi and its surroundings.

The second chapter of the article is devoted to the systems of sanitary and
epidemiological monitoring of the electromagnetic field of power lines. Recently,
scientific facts and research results have been refined, which inevitably prove the
effect of electromagnetic fields of industrial frequency on living organisms.
Electrical and magnetic fields are very important factors influencing the condition
of all biological objects in the area of their impact.

The same chapter addresses the issues of electromagnetic monitoring of
settlements. In Georgia, a single state system of sanitary and epidemiological
monitoring of power lines and powerful electrical equipment in the form of
electromagnetic field monitoring should be established to provide information on
the management of data entry of the State Fund for human health impact. In
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addition, it should be noted that at present there is no regulatory document in
Georgia that would regulate the conduct of electromagnetic monitoring of
settlements near power lines. There is also a list of measures necessary for the
development of the electromagnetic monitoring system in the areas adjacent to the
power line.

The third chapter of the article presents the types of power lines. Depending
on the voltage, location of the wires and the chain, the effect of the stresses of their
electric and magnetic field on living organisms is different. This chapter provides
an overview of the wiring of high-voltage VL in horizontal and lower flat
directions, as well as the results of the U-110-1 ING anchoring on the examples.
Also included is our Microsoft Excell-based power line voltage program.

The fourth chapter of the article presents the specifications of the device to
measure the voltage level of the electromagnetic field of the power line, the way of
measurement and the results of measurements made by this device for the
following cases: Bissectris VL on bissectris of the angle of the turn and on the VL
power line.

Studies have shown that the level of electromagnetic radiation of the air
transmission line of industrial frequency is the function of their nominal voltage;
As the voltage increases, the voltages of the electric and magnetic fields increase. It
should be noted that in the case of a straight line of power lines, the voltages of the
electric and magnetic fields reach their maximum values, and the maximum
voltages are observed at the point of maximum hovering of the power line. wires,
i.e. in the middle of the hammer. Maximum values of electric and magnetic fields
when turning the path are reached at the turning point.
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LoQSG3, Y-960L 3Mmbg gsdofioll LodMEHYgLS s ¢ LHME bsBL JmMob;
h, ¢ - bLosbgs®OdM 1d9doBg TglodsFoLO ITMMYdGOOS.

, H
siny = —— (3.12)
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59m356s. 1.253006956008m0o 220 33 LsdBIBS GEgdBHOMYssd3780 bsbols
99dGHOMo 390008 535 MBS LoyMIbol BMdglMsb GMIwol Lsfyolo
9mb5(3999005:[56].
035D 0 ds03s -Ugy =220 33;
Bodm3009d0l Lodsweng -H= 25 o;
5306935 Lo bgdL GOl -d= 8 J;
Lo 9bols Hoombo- 1o = 2,7 bd = 0,027 9;
35969500090
t=0 dm396E0LO™M30L (3,2) 5bGHMEgdsms LolEYFsdo gobglsbwzmm BsbwmEmo
d503900:
uy, =0=g,,
up =-268,63=¢;.
uUr =268,63=¢.
(3.7) g98mUsbmegdols Jobggom 303m3mm 3mGHbE0swMMo 3mgn0(3096E9d0:

1 a 1 50 10
Caa = In (_)= —.ln( ) =13,52.10
Ad  ame, rpd 2.3,14.8,85.10712 0,027 3,5
1 b 1 50,6 10
typ = 5——In (_) = —.ln(—) = 1.10
Al Imeg d 2.3,14.8,85.10~12 g 3,3

tpe = —In () —————=In(28) =214.10°

Ime, 2d/ 2.3,14.8,85.10~ %2 16

boQS3
a=2.H=2.25 =50 0;

b=va? + d? = 502 + 82 =50,6 0;

=Ja? + (2d)? =v50? + 162 =52,6 8;

domadmo  Gogbzomo  36033bgwmdgdo  Boglgom  (3.7)  39bGHM@gdoms
Lob39dsdo s J0300HdM
0 =13,52.10'%7, +3,31. 1007, + 2,14. 107,
-268,64=3,31.10"%14 + 13,52. 10*°15 + 3,31. 101,
268,64 = 2,14. 10*%74 + 3,31.10"%75 + 13,52. 10'%z,
50 396G M@gdsms LobBYIob sdmbliboo 33mmeEmdo:
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T, = 2,44.1077 3u0/0;
Tp = 26,85.1077 30v/0;
T, = 26,52.1077 3¢0/d
(3.10) 259mUbobmengdgdols dobg300m M0mMgMeEo Lsgbobsmzol

2963L5D3OM” ggdE Mo 390l IS0 MdOL 399EHMEOOL IMOMENO:

2.44.10°7 1
E,, = E., = _ _ .
P4 PA " 3314885107 " 05528 173,44 3/0;
26,85.1077 1
E, —E, —_’888100 1 _ .
PE PE ~ 331488510 % 25 1932,42 3/8;
26,52.1077 1
E.-=E..= — . —
PC PC ™ 93448851022 "0,5.52.6 1814,32 3/d

(3.11) 90mbobmemgdom P lg@@Gowdo 33memdo ©odsdwermdols Fr
399G™6M0L I,

= 1 .
Sy =

.
2me, 0.5o

T 1 . TR 1
E, =2 — 5in 2 e i
P T—l_ nz, H+ “

Zme, 0.5
EFPASE:ﬂ"r" +2 FP'E + Eprﬂ:ﬂ'lr" =2x 173,44 = 0.0,952 +
2 x1932,42+2 « 1814,32 x 0,952=7651,47 3/d

boQS3

H 25 25
siny = —— i == = (0,952
VHZ+d? 252482 2625

Jd3gdmm, @gbMogro  3.1-80, oMdmagbowos 220 33  Lo3goOm
99dGHOMA5©53900L  bsBol gugdBemeo 390l ©odsdMmdols
0593000909 9gds ©Jsdofol HBg306MH0ED sTdMEMdsbY. [57].

5060950, LoM3Mwo  sbsbgzol  Igomom  BoGHMdMEo  LadsghHm
909dGHOMA553990L  boBol  gargdBHOmo  39e0l  ©sdsdI™MdOL  ™bols
399625009900 Log3md3zgebYg dm39d9os 220 33 Ls3s9MM JargdBHOMYSI(39doL
bsBol 9egdBHmeo 39eol ©odsdwemdol Mmbol gsdofioll Bysdomosb

©5dmMYBdsHY  IIM30IOgdol  bMoro.  dogdmwo 9093900
LoloMagdem 046905 Bobo@sMe-3030969M0  B®3gdol  JgxsLgdoLsmzol

50b0dbmeo dsd30L  bsBmdMoz0 boggdmdgdol o330l Bmbsdo Lsbmywom
Lodgm@Bgm s bbgs AbyogLo Lodydsmqdol  Fglitrmegdol O™U.
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gb®omo 3.1. 220 33 ULs3ghem 9gegdBHOHMssEgdol bsBol gergdBEwmo 3ol
05058990Md0L T30 gds 0ol BYI30M0EIE sTMMYBBY

©53m9dS

©oadofob | 1 15 | 20 | 25 3.0
b90330600b,

)
I@9IdHODo

ggeols 7651,47 | 7816,00 | 8020,09 | 8148,69 | 8323,5 | 8512,62
0505390Md,

3/d
©53mM9dS

©gsdofjols 3.5 40 45 5.0 10,0
9053060035,

)
I@9IHOYo

3gewols 8723,08 | 8866,74 | 9070,04 | 9255,11 | 11768,46
©50507)MdY,

3/

3.4. 9OMR53F35 om0 dsd30L Lo3sgMm gergdBMmMss3gdol bsbols

99dGHOME0 390l 3539 MdOl ETMI0EIIEGds 300MS bsbols
3930000  ©sFMMYDIBY LoEYHIdOL 3MMOBMBEHIMEO 35bes3xd0L MM

dm3gdmer  Jgdmbggzsdo  LoobgdEszom  Lsdndoml  80Bsbl
Do0moygbl  Lodsghm  gegdBHmMmaso3gdol  bsbols  doge  d9Jdboero
909dGOMwo 390l ddMEMIOL  MBOL  oobgeam0dgds  LadsgMm
909dGHOMA5539008 bobol 300G LoEgbol 29a080w0EIL  sTMMHGdBY
1596900l  3MOOBMBEHIWMMHO 26ROl OML. JobEBHMEgdsMS LoLEHYTs
(3.1)-(3.9)-0L 58mbobmEgdgdol Bsm3wom sbsgrmaomMos [fobs 3sMogogdo
dmyg3s60m0  96@MEgdsms LobBHYIols. 30MH39 Moado 3529000 LssbysGOdMm
193l Lo® 3o SbEB3OL FgOMPOLHMZ0L, HMIGEo3 dm3gdmEos bob.3.4-Bg.
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bsBob Lofigolo Imbs399900L LobgEgds 0g0395 M3 Fobs 35MoaEMsgdo.
Mbs 39BoLYBOZOML gargdBHOIEo 3900l HTSOMEOMDS 3000 Bogbols

39300006 X ©sdmMgdsby. P HobGowdo [57].

A C'

65b.3.4. 900994 BHHMY9053ga0l LEdBIBs baBobs s Folio LaMzneo ssbzol bdgdsdwy®o
3500lsbgs 30001Ms bsBoL gg30eoEsh sAMMYdsBY LaEYbgdOL 3MOHOBMbESEWGmO

396amsg900l cotmls

bogbolomzol 390l @ISOMEEMBOL  39dBHMEMOL

0OMMYIO
9o 990dgds gob3LoBOZzMMm 45dmLsbmqdgdom:
, 7, 1
Ep,=Eb, = —
Pa = OPA T Hne ' m
Epp = Epp = ,,:E_ i (3.13)
Epc = Epc = e 1
PC T EPC T ek

Lo,

P
=

m=+/(2d+ X)* +H
(3.14)

n=.4(d+X)?+ H?
k =1.."X: +H2

Los3, M, n s k — 5oL Jglodsdobs  Mdm3wgbo sdmMgds P

AB 5 C g5Hg00©0. OmamemE bsb.3.3-0sb BsBL  yzqws

Do EHowobs
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39JAHMO0L 3mOHODBM-6FsMGHo 36OMgd30900 gOHMTbINL 53mI3gbLoMYd96. vy
dbg39wmdsdo  d0300900  TgLodsdolo OO MIJOOL  FMOY9dOL
GMEMdsL, 35906 Er 39dGHmO0l dmwero 990dwgds 303Mm3Mmm 53m&mHIMwo0o):

— 9 _Ta 1_. e 1. T
Ep =2 - siny; + Ezmn .—siny, +2 siny, (3.15)

Ime Imzg, O.5c

LoS3 Y1, Y2 Y3 =960l dgLodsdobs  3Mombg ©gsdofiol LodOEHYJLS o
Lo5bgMOdM 193y P FadGH0wol $sHd0©sb mn s k sdmMH9d9dL InGOU.

; siny, =% (3.16)

. _H , _H
siny, = —; siny, =—

59m396s 2. 253006956008mm Uy =500 33 LsdxzsBs  gargd@®mmyssdigdo bsbol
9994 GHO0 390008 ODMYMBS, 30YMS LyEIBOL 29adooEsb X=5 3-ob
©sdmMgdom H= 15,5 9 Lodswpwwgbyg ,0009 sdmMgds bLogbgdl dmeol d= 10,0 d.
Lobgd0  gobesygdMos  3MMHOBMbGHI Mo  (bsb.1). bsbol Lodswmerg
509070y 15,5 3, go8mdobsrg 0dgsb, Mmd gl Lodswerg ,, IIYD - 7-U

gb®owo 2.5.22 -ol dobgzom ©s3390ME0s  EILIbEIGdE  3mbdEHgddo

90608506 ©olsd390 LTSI S LOFOOMS A36OLIBWIOML gegdBHOwo
3900L 5350 MdOL 96003690mds  sbgmo  ©s33900L  Jgdmbggzsdo

59965 999glodsdgds Labo@ oMo bm®mIgdol dmmbmgbgdl.[57].

500 33 U359 99dBHOMYP9s39d0L boBol BsBgdo gobargbowos 153
Logbo. bsBol 933035 9bEGHMOO  Moombo Lsdo Logbols Fgdmbggzsdo
05695608905 BMEOIMom:

T = Vma"1=13/12,25.600%= 16489 = 0,164 0.
Lo N— 9Ol LYWIHIdOL M>MPIHMdS Fobergho FsBsTo (n=3);
ro—560L boBob gH0 Bogbols ®5o0Mlio S 0RO SMWGOIEN0s, ro=12,25 30;

0—-560b 53MMHGOS Q9B ghowo BoBOL LoEIbIOL FmMHOL s s0Mgds 400-600 3.

35969500090
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t=0 8t396&0LSM30U (3.2) 2563 Mg0505 LoLE G0 Qob3LIBPIOM™M BsBMMO
ds03900:

uy, = 0=gq,,
I,LE. = - 610,5:‘;]_5-;
U =610,5=¢.

(3.7) 359mbsbmemgdol 30bg300 3030300 3m@E 9630w o 30983030906¢Jd0:

Cpp =— ln(i)— L in(-2-) =9.43.10%

e, \r,./ 2.314885107%F \D1s4

1 b 1 32,6 10
o =—1n(—)=—,lﬂ( ] =2,13.10
AB  gme, \d 2.3,14.885.107 %% . 10

1 c 1 36,9 10
Cppr = 111[—] . lﬂ( J =1,11.10
Al 2dJ 23,14.8,85.10-22 7\ 20

-
&ME g

Lo,
a=2.H=2.15,5 =31 0;

b=vaZ +d? =312 + 10-=32,6 0;

c=ya? + (2d)? =v31%2 + 202 =36,9 9;
domado  Gogbzomo  36083bgwmdgdo  Boglgom  (3.8)  4obGHM@gdsms
LobG9dsdo s 30300HdM
0=1943.10"%, +213.10% %5 + 1,11.10%%,
-610,5=2,13.101%7, + 9,43.10%%7, + 2,13.101z
6105 = 1.11.101%, + 2,13.10%%; + 9,43.101%,

50 296@Mgdsms LobiEgdob sIMbLBom 33MEMd:

7, = 19,3.1077 3/0;
T, = 84,85.1077 3u0/0;
T, = 82,2.1077 30/d

3963L5BOzOM®m  MoMMgMo  Bogbobsmzol  gwgBHOwo 390l
©53509™dol  39dBHMM0L  dmEo.  sdobsmzol 3oz  Moydo  (3.14)

390mbObMgdol  dobgzom  2ob3LsbY3OMm P gdGowol  »dm3wgbo
©59m6935 A,B 5 C 5309980009b.

m=./(2d + X)? + H? = /25° + 15,52= 29 41 ;
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n=4(d+X)*+ H*= 152 +155% = 21,57 9,

k=+vX2+H?=,/52 +1552 = 16,299

900900 dmbs3gdgdo s 3MbEgdol HOHRoz30 Lod3z3eM030L d60T36gEMdYdO
39303)95b6mm (3.13) 398mbobvyergdsdo s d03009d0:

¢ 1%,08.1077 1

E,, =E., = _ 1 .
Pa FA ™ 531488510720 " 25,41 1181,1 3/8;
84,85.1077 1
E,. —F, ——wesi’ 1 .
PE FE " 3314885107%% 116 7076,7 3/0;
g2,2.107" 1

E, =Ep = ———————— —=
PC PC 7 3314885107 16,3 9074,1 3/d

(3.16)  @200mLobyargdom  4ob3LsbO3OM®m  gsdofiol  LodMEYJLs s
Losbgo®odm Udgdodg P Fad@GHowol  3sDgd0©sb Mdmzwgl mn s k
©53m6H9390L IOl 3Nbggdol Lobmligdo:

. _H _

siny, =2 =57=0.53
. H 155

siny, = e =0,72
. _H _ 155

sinys =1 =.5=09

(3.15) 359mbsbmgdom P §9m@owdo 33mmmmdm ©odsdemmdol  Fr

399G™M0L I,

E, =22 Lony, +2-2 lany, 42 T

= .—sin .— siny, . siny,; =

i Zmeg, m Y1 2mMeg, N Y2 2me, 0,5c i
2.1077 (19,3 053 LB 7 +s:,2']95)_

2.3,14.8.85.1072% \2%.41 " 216 18,3 )

3598,55 (0,35+2,83+4,79)= 28680,4 3/0=28,68 33/0
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3b®owo 3.2-do {omdmaqboos 500 33 Ls3gH™m 9E9dEOMYSEgTol
bsbol 9w9dHOMwo 39ol  ©EsdsdMmdol  ITMI0WIOMEOS  JOEIMS
bsbol 4930000sb ©ITMOGdSDY, OmEs bsBo ©gsdofioll HBgsdoMowsb
©53mMHgdos 15,5 3 dsbdogroom.

gbGowo 3.2. 500 33 ULsdghm gegd@®mmyssagdol bsbol gwgdBmo ggwol
05058990 B0L  53M3000gdIgds 3000IMS bsbol 3900w 0Esb EsIMMmYdSBY

©59mM9d5 30O
bsbol 0,0 5,0 10,0 15,0 20,0 25,0
292300¢0qs6,d

993ddHOYo
39e0ols 32,64 | 2868 | 20,08 | 14,72 | 1094 | 835

©5350M™ds, 33/0
©59mM905 30O
bsbol 30,0 35,0 40,0 | 45,0 50,0 | 100,0
292300¢0qs6,d

99O
390l 659 | 515 | 4,14 | 346 | 2,84 | 0,90

5050w mds, 33/0

Bn®dsGHomwo ©©m3mdgbGol [5] dobgwogzgom 500 33 ULsdsghHm bsHol
©5330L BMbs 560L 30 8, JogMsd  MmamOE 3bMowo 3.2-sb BBL s;330L

bmbsdo 909dHOMo 390l ©TNVMEIMBS 893600 909053
LoEb™M3M9d9w0 BMBOL BHIMOEHMM05BY LsboE Mo bea®mdgdoms s faligdoom

[4} ©@opgbow 9ewgdHONwo 390l ©dBYMBOL BEZHVWIE ©LTZYD
8609369emdsl-1 33/8-b. s8oGH™Ad 500 33 9egdGOMYsO3EJ0L baBolsmz0L,
O3s bobo ©gsdofioll Bgs3oM0sb ©sdmMgdmwos 15,5 3—om, 5sd0sbols
X 96360009 MB0LIMNZ0L  MBsROMBMEO  FoPgdMYwo b 0gml  ITMEMGOS
3000965 bsBol g9adowroqsb 100 d.[58]

5060950, LoM3Mwo  sbsbgzol  Igomom  BsBHMdMEo  LadsghHm

999 GHOMRA553990L  bsBol  gargdBHOeo  39¢0L  ©8dsdIMdOL  Mbols

399625009900 Log3mdzgebg dm39dos 500 33 Ls3sgM™ gargdBHOMMYs(39doL
bsbol 9e9d@GH®o 390l ©dsdMEmdol Mbol bsbol 30MGs Lowgbols
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39300006 IIMMHGOSBY M I0WIOMdOL 3OO, OHMEs LadsgMm bsbo
©9©530fol Bg30600sb sdMmMgdMwos 155 8 dsbdowom. doEgdMwo
09092900  Lobobggdem  0dbgds  Lsbo@strmw-3040969960 Bm®dqd0L
39935bgd0Lom30L  SEbodbmero dsd30L  boBMdMmOZ30 Boggdmdgdol o330l
B™bs8do Lobmgem-BsdgrObgm s bbgs Abgoglo Lodwmdsmgdol  glMvIegdols
QOOMU.

3.5. ¥ 110-1 ¢odol 5639609em-39mbum®o Layhgbby gsbemaggdmemo bsdsgm

99994 BHOMY503:39d0L bsbol 30Gs Laggbol ggabowoEsh ©sdmmgdmemm P

PodE0m8o A g3sBob gemgdGHvemo 3gemols sdsdvyenmdol gsgangbol
2556256008900l 89900bgg35

a2
I
-

Hth

5) d)
B6sb. 3.5. 9) Y110-1 Bo3ob 963969e-390bM60 Loghgbby 396msggdwmemo 3owyMs
15509606 s B) LyMYboEb sAMMYdME P figdEowdo A gsbol gumgd@ermeo
390l ©39d50¢)eMdOL 293960l 3o9bgsH087d0L gdmbgzggzs
6sb.3.5-Bg 9dmygzsb0o0s A gobol  9adowosb X dsbdoenby

©5dm6MHgd P odGHowdo A g5Dol gwgddOvmo 3900l ©odsdwermdols
3930960 go5b5Mm0dgd0L d9gdmnbgzggzs. Lo3sgMm gE9gd@MMso3gdol bobol A
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9390l dbEHo 30300M™ +Ta— ®, beagrm Jobo LG 3o sbs6g3erol IMbEo —

- o. P {96GHowdo +1a 39bEGoo  296300m390mwo  gugd@Gemeo 3geol
5050 MdOL 39JGMMOL IO GHME0S:
EA{+:| == — A (317)

2.M.Eqmy
LoOE, ma— dM3Erglo dsbdogros P §0@omo@sb A 1sbsdoyg, 3. bmerm
£0-9¢99dBHMME0 3980355, HMIGEroE GHMeos £ =8,85.1012 g3/
P §96@Homdo -1 dmbGHoom 396306HMdqdMEo 9w9dGHOMwo  3gwob
050500 MdOL 39JGHMMOL IO GHMEO0S:
E, 4 (3.18)

=) 2mEghy

oo na — 9dmzwgbo ds6dowos P 9go@Gowosb A 1sBol Lo®zme
565693089, 0.
Erw 09 Eap 093050 3mO0DMbEHsm® E awx, E a0x 9 3903035006 E

Awy, E Aoy 0003969wgdo@. 98  39J@™M9gdol  dmmegdo  bsb.2-sb
3960L5B3MNO06 godmbobgdgd00:

X
E awx=E aw.Cos ar"E ay— (3.19)
ma
X
E a0x=E a¢). Cos 02" FE a0— (3.20)
LY
_ H—h
E awy = E a.Sin o= E a¢y (3.21)
My
. H+h
E a0y =E a0.Sin 0" E a0 (3.22)
Ry

Eamx o Eaox 90939 Eawy Eacy 39dG™M900L 993609000 80300900 Eax o
Exy  39dH™O9dL,  6HmIgdoi  99Lsdsdobo  HoMdmoaabgd A gobol
99dGHOwo 390008 5350 MdOL  3OHODBMBEBIMMOH ©s 39O GH0IIWE
003969 gdL P fig®Gowdo.
59053 E avx o E aox 39dGH™GM0L 54300 mOm0gmmbsafobssmdogym
daMdoMmgmds, sdoGHmd Eax -0l xsdmG®o Mo oo 0dbgds  sd
399306990l ImEEgdol Lbgsmdoby

Eax=E A(+)i - E A(—)i (3.23)

ma LY
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bom  Moobss  E awy E Aoy 39dGH™EO0L  od3m  9®mbsomo
9005Mmgds, sdoBmd E ay -0l xs89mo dm@o GHmwo 0dbgds sd
399690 K} sdobs:

H-h H+h
+ E A
ma My

Eay =E aw (3.24)

(3.23) o (3.24)  g99mbobgdsdo  Boglgom (3.17) o (3.18)

©59M 300093990560 s F03009d0:
Epr=—4 (5 —2H)="4 K (3.25)

2msy Mg na Imsay

A (TR T K (3.26)

E =
AY [ P ]
<TME ma g <&

3b5EmaomGmo Ay gemdom bgds B s C gsHgdol dogé dgjdbogro
99dGHOo 390l ©ddMEMdOL  3OHODMBEIMMO s 39O EH0IIWIOHO
900969 gd0L go5bQM0dgds.

153596 9E9dGHOMR9©53990L boBol B 35Bol dxb@o dogo0mo +18— o,
boeom dobo bLaM3Meo 5650930l IMbGHo —18 — m. P igdGHowdo +18 dmbEHom

3963000900 gagdBHIo 3900l ©EsdsdEMdol 39dEMmMol dmEwyeo
AHMOoo:
Eppyy = ——2— (3.27)

R
bogs3 ms— «9dm3eglio dsbdoros P (ig6@Howosb B 35Hsdy, d.
P §96@owdo -1 dmbGom  2963060mdgdmwo  gwgdGHevyo 3gwob
05050 MdOL 39JGHMMOL IO GHMEO0S:
E B (3.28)

B(-) — 2.mEg g

Loos3 ns — MAM3glo dsbdoros P gmEowmosb B g3obol Lo® g
5656935809, 0.
Es ©s EBy @o30smmm  3mM0bmb@Hommé E sux, E Box o

3903035096 E Bey, E Boy 00099069gds. 93 39d@GH™M9dol  dm@yergdo

3960L5B3MGO06 godmbobrgdgdoo:
X—d,

E 8wx = E 8+). Cos o= E B (3.29)

mg

X—d,

E 80x = E 8¢). Cos 02" E B (3.30)

Rg
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H—h+d

E 8wy = E 3w). Sin o= E ¢y (3.31)
mpg
. H+h+d
E 8oy = E 30). Sin 02 E B0y - (3.32)
E

Eswx o EBox 0939 Eswy Esoy 39d@™69d0l 993609000 80300900 Esx o
Esy 399&™690L, HmAqd03 9gLs0530bs@ §o6dmoy9bgb B 35bol gemgd@emwo
39008 ©d50EMdOL 3mOH0BMbGHIMM ©s 39MG035we dygbgrgdls P
Doo@owdo.

X_ di X_ di
Esx =E sy - Esy
My g

(3.33)
bomm  Moybsg  E By E Boy  39d@H™O90L  sd3m  g@mbsomo

00O gds, SdoGmd  Eay -0l xs9mM0 dm©iero  Gmero 0dbgds  sd
399690 K} sdobs:

H—h+d, H+h+dy
+ E s
ny L)

Es =E 8o (3.34)

(3.34) 259mbobengdsdo Boglgom (3.27) s (3.28) ©s9m3009dwwqdsbo

5 3030090m:
Egp=—2- (o -T2y T8 g (3.35)
LME mpg ng &g
Egy=—Z (H‘:;‘*= +*’“:éF %)= "2 K, (3.36)

39630bomm Ls3sgMm 9egdBHMmMEso3gdol bsboll C xsbs s dolbo
dmbGHo d0300Mmm +1c— 0, bowm dolbo baMzmewo sbsGg3ols IbEGo —1c— o. P

Doo@owdo +1c  ImbGHom 396306Md90o 993dGHOMo  39ob
5950 MdOL 39JGHMMOL MEYIEO GHME0S:
EC{+] =—f— (3.37)

2.T.Eq. Mg
Logs me— dmzerglio dsbdogros P g6 Eowosb C gsbsdy, d.
P $96@0owdo —1c dMb@Gom  296300m390mwo  9egdGHemeo 39wol
5950 MdOL 39JGHMMOL FMEYIEO GHME0S:
E ¢ (3.38)
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