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Resume

Exploitation of any air or cable lines of nominal power is associated to losses of
energy capacity. Losses in the lines are associated to the specialty of physical
processes: warm, dedicated during passing the electricity in the cables, incompleteness
of lines, associated to draining of the electricity through isolation and a number of
reasons. We meet losses as well in the transformers, in auto-transformers, in

compensating adjustments of different importance and in various web adjustments.

In the thesis one has discussed losses of capacity and correspondingly the energy in
the following elements of energy transmission:

- In the high and super-high (220 KW and higher) voltage lines, which perform
transferring and sharing electricity among the key points of the electric system;
- In high and super-high voltage compensating adjustments;

- In high and super-high voltage transformers;

The forth part is in the voltage web of 220 KW and higher. One has discussed the role
of transverse compensation in elaborating the references for decreasing the capacity

losses.

In the first chapter of the work one has presented losses of capacity and energy in
electric transformer. One has discussed capacity losses in lines; one has accepted the
general ratios for calculating the losses. It is shown that losses are proportional in the
line on full-power energy flow. For decreasing the losses it is important to arrange the
transfer regime so, that the active power, to be transferred, must be less than the
natural power. In the terms of changing active power it is advisable to rule the regimes
by means of regulating adjustment, among which governing transverse compensation
has an important role. Voltage sharing secures minimum capacity losses in idealized
transforming liens. It is shown that in the cables we can decrease the losses with 8%
by the way of transverse compensation without raising the maximal permitted voltage.
One has studied losses of power in the adjustments of transverse compensation. It is

shown that losses in the adjustments of controlled transverse compensation do not

Vii



depend only on their constructive specialty, but on the transforming regime, by means
of special compensating adjustments. One has discussed power losses on the crown. It
is show that cause for crow forming is increasing the line voltage on critical level.

Relation between regulating the transferring voltage and power losses is established.

In the second chapter of the work one has discussed technical indexes of controlled
transverse compensation, as is the line charging power, sharing the transverse
compensation adjustment along the line, limiting the prolonged raising of the power,
arranging the transverse compensation adjustment, power of controlled transverse

compensation adjustment and demands for deep regulation.

In the third chapter of the work one has discussed some types of transverse
compensation adjustments, as are the voltage parameter stabilizers, guided reactors
and transformers, reactor-thyristor blocks, condensing-thyristor blocks, synchronic
compensators and confrontation of different type adjustments for transverse

compensation.

In the forth chapter of the work one gives the references for decreasing the electricity
losses in Georgian energetic system. One pays the attention to the measures of
decreasing the power losses of technical character in power transmission, foreseeing
modernization of transmission elements by usage of high-temperature, super-transitive
materials. One has discussed super-transitive transformer of new generation energetic
importance with high technical-economical indexes, one has processed its
mathematical model and studied cable power capacity and losses in changing
magnetic field. One has processed super-transitive static compensating adjustment of
new generation as one of the effective means for decreasing the losses of electric

power and voltage stabilization.
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92093963 gd0l  ImEg@boboiosls oo R gd3g@sd @y bgasd@o®myeno
dobogmgbdols 3odmygbgdom.

JoM0M>©O sdmobgdo: slsbyero dobbols ‘dglodadobo
FOOIYEodgdgmo ofbs Fgdwaao dm3obgoo:

L. goobogrobgdyamo 0dbgl Loddgrsg@ol s gbg@mgools @obsgs®ygdo
90 9JBOMaos(3935T0. dodggdols aobofoggds, Loddgsg®ol ©sbs ot gbdo
aobogo  3m33gblozool  dImPymbdoenmdgddo,  Loddgnsg@ol  ©sbs o gbdo
23003306%y,  3o539dol  dodgol  @gamodgdsls s Loddansg@ols
56535090 dm@ol 3ogdo@o.

2. gobbogogeo 0dbgl doGmgowo asbogo 3md3gblLsiools @ gd6os9@0
dobggbgdangdo,  @mam@oEss  bobol  ©sddgbBogo  Loddansgdyg,  bobols
aob{g@mog  gobogo  3md3gblsiools  obswys®ol  aobsfogngds,  dodgols
boby@derogo sdo@engdol dgbwywgs, aobogo 3md3gblsgool obswas®ols
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2obaoa gds, do@mgoo aobogo 3md3gblsEool wsbswas@ols Loddgnsg®g ©o
dJombmgbgdo @3> @9y e 0@ gdslbomasb.

3. 2oobse0bgdyeno 0J6gls 356030 303396Lsgoolomgols
dofymdogrmdgdol  Lobgmdgdo, @mam@oEss  dodgol  3o@edg@®yero
LEodo@mobo@m@gdo, do@mgoo @goJBm@gdo  ©s  GOSBLBM@IsEm@gdo,
3o JHMD-Bo@oldmageo  danmggdo,  3Mbegbls@m®ya-Godolidm@yao
danm 3900, LobJOmbymmo 3m3d3gblo@mmgdo s aobogo 3md3gblsoolsmgols
Lbgoalibgs Loboli dm{ymdogmmdgdols dg3o@olidodgods.

4. FgdgPoggogmo  odbgl  gargdH®Omgby@yool  Hadbogado  bobosmols
5bs oMy gd0l dgdi00960L M930m3gbes30900, OMAgeoi omgomolifobgdls
ao5i39d0l  gangdgbBgooll  dmg@boboosl oo gd3g@ed @ yeno
bgaodBotgmo dobogngdols asdmygbgdom. aobbognyano bos 0dbgl sbogno
0omdols 9690296039200 56036y gdols D903 oMo
AOSbLBM@IosGm@o  dsogo  Bgdbogy®-930b6mdogydo  dohggbgdem gdom,
a3 doggdgao  0gbgl dobo  domgdo@ogg@o  dopgaro  ©s Igbfogmogro
0J69L 3@opaboemgdols Lowgbgdol gbasdBo@ybo@osbmds ©s ©obs oMy gdo
Ggeo© dogbody® ggendo. sy doggogmo gbps 0dbgl sbogno  momdols
b93°3@ o0 @0 LEsGogg®o ds53md3gblodgdgaro dmTymbogmds @mam@
g gdB@geo  Loddgog@ol  obogo®pgools  dgdgo®gdols s dodgols
bEosdoaoboizool gom-gomo g5839]@¢ 90 Lodygsagds.

335930l dgomegdo.  Lowolg®@oigom  bodydoml  dgldygagdolsl
2odmygbgd o 0dbs mgmdoygmo s gddo®oyao dgdgibgdomo dgmmegdo,
»ngoeoge  ©mbgby gl Fgoogos  obeygdgogter  ©sgogd0Mgdgmo
V@gegdol  wgmdos.  gddodoge  ©mbyby  podmyggbgdgmo  odbs
domgdoBogg®o dmwgao®gdols Jgmmegdo.
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@0 gO5@ 0o dodmbogngs

9 9dBOamgbgdyools  Fo@dmgds s dmbdo@gds ob@gos  Li®sxg0
®99300. gOMEPAMYms©E GOMYEEgds 9bgaaool goMwsdbols 3Gm3gLgdo,
RNOIMURICHEN 969929603900 obo@asmgdols ©S 5309250 go0b
dasgoenlobgmds,  @mdangddsi  gbps  YbOYbggerymb  @sEombogy®o
9709950 Lbgo@slbbgs Lobols dmdbdo®gden gdols 920 9B O®Iemdo-
@5p900Losmgols. Lbgowslbgs oM q600s 96962009 9bggaygmaols
@obmd®ogo dohggbgdagdol bO@sLMSb gOhmo o @Ml Mmsdsdmdl
9690200L ©sbs3oMgo0l dgd30M9d0L Mg3m3gbesogdol dgdydeggds.

I gdHOgmo  9bgh00l  @obogadpgdo  Foddmowagbl  ghm-gho
JoA0mo© BoJHmAl, Gmdgmoi goblobwgdogh gi3mbmdoy® dohggbgdganls,
GOO@G g adHOmyrsgdaby  dnmosboe, ol dobo  Gomggge
8293966 90 do.

90 9JBOmgbg@yools  sbsgomygdol  dgdiEomgdbol B 93089besz0900L
dobbom Lodydomdo aobbognyganos Loddgnsg@ols 565350900
I gJHOMyoRsEgdol  gegdgb@Hgddo,  @mpmGoEss  porsdggdo  babydo,
Jogdy@os doMomso MoboRoMEMYdgdo wWsbsjo@ygdols sbys@odolbomgols,
dgliogamogos  Loddgosg@oli  @obsgotpgdo  aobogo  3m339bLsio0ls
dofgmdogomdgddo. bohggbgdos, @®d  doGmgowo gobogo  3m33gbLsiools
dofgmdogmdgdbdo  ©obsgoMygdo  sdmoegdymos  s@s  dbmeme  domo
3bbHOYIGoEo  3obloggr@gdgmmdaty, Gy dors3gdol Bggodby,
2obLobgd o 3d53m339bLoMgdgeno InFymdognmdols Iygdomdom [1-6].

bodygdomdo  IgLfogeoanos  do@mgoo  gobogo  3md3gblLsiools
A9dbogado 3shggbgdagdo, @mam@oEss bobol sddgb@ogo Loddamsgdy,
boboli gob{g@og gobogo 3md3gblsiool wobswys@ol gobsfomgds, asbogo
303396L5(300L @obosas@ols yobaspgds s Lbge.

aobbognyganos aobogo  3md3gblsoobomgols dofymdogomdgdols
Lobgmdgdo,  @mam@oEss  dodgol  30M5dgdymo  LHsdomobs@m@gdo,
domgowo A9oJBmgdo, Mg5JBHMO-Bo@olEAmOEo dan 3900,
30b©gbbo@mO ga-GodMobHmdygmo darmggdo s bbgs [8,9].
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537 doggogmos  gagdBOmyomsi3gdedo  Ggdbogy®o  bobosmol
Loddgnog@ols  @obsgodggdols  dgdodgdol  mmbolidogdgdo,  @mIganog
omgomol{obgols aos(39d0l 92093963 950l dmg@bobsiosls
oo B gd3g@o@dd o bgasd@odyeo dobogrgdols godmygbgdoom.

5379 doggogmos  sbogmo  momdol  9bgdagB0gYmo  @obodbygdols
b9a0dBot gm0 AMblRmAdsBmao  dowseo {9460 39®-g30mbmdo @0
dobggbgdagdom, @sdydoggdygmos  dobo  domgds@ogyn®o  dmwgmo  ©o
IgbFogeomos  a@opbogrgdol  Lowgbgdol  ©gbaod@s®dybodosbmds @
565300900 (33eo dogboBy® ggado. oIy doggdymmos sbhogro momdols
b93°3@ o0 gm0 LEsGogg®o ds53md3gblodgdgaro dmTymbogmds @mam@
g gdB@geo  Loddgog@ol  obogodpgool  dgdodgdols s dodgols
LEodoenoboizool gam-gomo g89]@ 900 Lodygsangds [12-37]
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0530 1. Loddgnsg@ols s> gbgHaool ©sbsgomagdo

329]HB™oRs393580
L1 Loddgnsg@ols @obsgatagdo bobgddo [37]

(3goo  ©gboll  gosdigd  bosbdo £, 33, Lopa®doom, ‘dglsdsdolio
350M539HMgd0m 1,, ®do/gd, x,, ®do/3d, g,, 1/(mdo.3d), ©s b, 1/(md.3d),
©53dg4oMgdymo @gg0d0l doMomso 35M5dgBMgdo (dodgs bobols dmamgddo
U s Uy ©gbgdo I ©o L) ©5358900909mo0s  (36mdogno
0obogs@omdgbom [1]

U, = Uychyt +\3LZ, shy?t;

- T - (1.1)
I = \/_S—chhy{’ + I,chy?,
booi ¥ = B +ja =/ (1, + jX,)(go + jb,) (12)

- 2393039900l 3mgR0309b@0, Ao/ 3d;

o +HiX o ,
Z, = /ﬁ =Z.(a — jb) (13)

- bobol Gogeydo [obsmmds, mdo.
a?+b*=1 s paobbobognggamo gaslols U =22035 bobolbmgols
a>b. gegddOgmo bagmo Loddgrog®ol bogoo bodgsbs Lodgd@ogen
Lol gdsdo
S =+/30r (14)
©51dgom  bobols dmgrml  oBoydo  Loddasgdg (Py) dmEgdgeros,
dobg®bgdagaos 3odmgoygbem ‘dgdw g0 odemlobya gds bobdo
5bs oMy gdolomgols:
AP =R,(5)) — P, (LS5)
bowoi S1 = V30T (1.6)
253blbom (1.5) asdmlobyagds (1.1)-0l hobdom (14)-do (1.2) wo (1.3)-0b
aomgomolifobgbols gbom, dogowgdm:
AP = P.{(ashBtchpB? — bsiafcosat) + P,[(sh?BLsin*al + ch?Blcos’al — 1) +

(a® — b?)(sh?Btcos?al + ch?Besinat)] —
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2q,ab (sh?Becos?al + ch?Besin’al) + (Pi + q2)(ashftchBt + bsinafcosat)},

(17)
P 0
bowo Py =22 @0 G2 =3

-boboll dmgomdo o J@oydo s @godBoyero Loddgnogdy
bo®®ogg@o Loddansg@ols {oando. bo®®oga@o boddenogdg
(25bLobE@gOY@o boby@o dodgom bobols dmanmls)

Sc =Pk +jQ. =U3/Z,

bowoi Ze =~/ (1, +jx,)/(go + jb,)- 3908050 3033agdla@o Lowogg,
Omdgeoi 3bmdogmos babols Gogeaydo Jobsomdom; 15,x, = wl,; g,, b =
wCy-5]Bogdo  ©s o0bpylaoydo Fobswmds, oJGoygdo  ©s  Gggeyco
2odBOMdS gbodsdobop boboli gOmgya Log@dgby.

09 Lbogbol  oJ@oyg®o  Fobswmds  dgocdgs,  dgoodgbom
0609JGog0msb (1, K x,), GeamAE ol seyomo oJgh 3dasgd LodogHm
300059399 bobgddo  ag30My30b60l  dmgergbols  pomgoaolifobgdol go®gdy
(go = 0), 359ob dognsTos Jgdgyo godmlsbaymmgds [2]:

P. % U§/Zc; Qc = =P, 1,/2%,;
(17) aodmbobygengds dgodengds Fo@dmgowaobmm dgdwgao Lobom:
AP = P.[ky + ko Py + k3q; + ky(P§ + q3)] (1.8)

ki —ky 3m92%303096@ 900 25bolobwg@gds Jbmemo bobol Lsggmedo
350M5390®gd0m (3ggmo s Lowgbols Godo, domo gobarsagds boydogbby,
bobol Log@ddg) s s@os ©odmyogdygmo aswsi3gdol Ggg0dby.

(L8) wob hobl, mm3 ©sbogodagdo bobdo 3Om3m@zogmos gbgdaools
bageno  Loddgnsg@ol  bogobg o 9ddo  bgamol  ©obsgodagdby, g.0.
©obo oM g0 bobdo, mmEs dmaem dbodg asbGmygmos (P, = 0; g, = 0).

(L7)-0L dgbsdedolbo@ ki — ks 309803096900 @menoos:

ki = ashffchf€ — bsinafcosat;
k, = sh?Besin*at + ch?Becos*al — 1 + (a® — b*)sh?Blcos*al + ch?Besin’at;
(1.9)
ks = —2ab(sh?Btcos?at + ch?Besin*at);
k4 = ashffchft + bsinafcosat;
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5335050, Loddgrsg®Mols sbsjomagdo bobdo, GmIaol 3o@dg@®gdo
bmdogos,  aobolobwgdgds  dmEgdgmo  SJBoygdo s GgsdBoygeo
Lboddanog®ggdom  bobols  dmanmTo  (17) o6 (1.8)  godmbobyangdols
Lodygoem gdoom.

s9dgom babol dmanml Ggod@oyamo Loddasgdg 33bmdos.

d5'dob oo gdgaos  sgo®bhomm  Lofgol 3oMsdg@d®gdoe Gmdgerody
bbgs 3005998 ®ol  Lowowg, dogogoms@  dodgol  dmeygeo  babols
obafgobdo (Uz opgaobbdgds dmisgdgmo) ob ggmby dodgol ggdHo®gol
‘dn@0l bobol mogls s dmgnmTo. dgdmgoggebmm bsbdo dsdgol godwbols
(36905  g.0. 03bsBIMEMbS  dodggdol Jmeymgdol bobol  Lofgolls o
dmgn e do:

N = |l_]1|/|U2| (1.10)

>0bodbyemo  3oMdgBMgdol  3gomgdomdol  os3sbmbo  dgoagbls
095-1,05 500 33 o d9Bo0 dodgol  babolmgol, @o53  Log@dbmognsw
5doMmB 0390l R Lowowol dgmhggsl.

(L1) dodmbobya gdowasb, (L10)-0ls aomgsaolifobgdom, do@B0go
2odo@B0ggool dgdpgy J0gowgdm Be@dymsl @z —ol goblobwg@obamgols:
Q2=

bshBtchpBt+asina fcosaf
D

P, +

N2—chZ2flcos2al—shZflsin2al——2P2ashflchff—bsinalcosalD+bshfchff+asin
atcosat2P2—-P22, (1.11)

bowos D = sh®Becos®al + ch®Besin®ab.

bobdo  Loddanog@ol  ©obsgo®pagdo,  @mdgemoi  dgogogh X
36093bgemdsls, dgdpge 3myemdgb (1.7) ob (1.8) godmbsbyengdom.

(L7), (18) o (LII) godmbobymmgdgdo  godmdpobstg  msgobo
LodOomgaon,  (o®dmTdmdl  aod3399e  gbg@bymmmdbsls  3Go]Gog9ero
aodmygbgdolsmgol.

gbeos  aobgobogrmo  sbyo®odol  Jgoodgdom  godo®m@BHoggdygeoo
dgomeo.
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23obLo 3@ gdg@mdsl badog®m aowsgdo bobol 220 33 o dg@o
dodgol  Fo@dmoagbl o, ®md @gojdogeo  bggodomo  3s@sdg@goo
2530 gdom dgBos o5JBoy®d 35M5dgRMmgdby: xo D> 1y ©@s b, B> g,. Sdo@F™3
30039e00 Josbanmgdom dgodargds dbgoggamdsdo s@ dogomm sJBoy®o
Jobommds o 20dBo®mos bobdo wgbol dmeyemby. sbgmo ©sdggdols
dgegaoe (12) oo (13) 30300 aodmbobyegbols boiggese  dgodangds
dogo@mm:
Yy = ja s Z, = Z, (1.12)
@0l dgegao aodmbsobyeagds gbolbomgol x3d dobdognbg bobol
dmgomesb hoofg@gds dgdwgao Laboom
U2
V3Zc

bo@m @god@ogeo boddmsgdg bobols dmgmBo Q@ BFmeros

I, = ==[P,cosax + j(sinax — qycosax)], (1.13)

N

sinZaf

Q, =P. [ — P? —ctgaf (1.14)

AmEs bobol dmamgddo dodggdol Jmeyagdo Fmaos, dodob K =
1, @goJdogeo  Loddarsg®g boboll  megdo wo dmgmdo  gOMdsbgmols
Gmaros. P < F,.

1
Q=0 =F [ /W — P} — ctga{)l (115)

amaEs  5J@oyg®o  Loddgnogdg  bogergdos  bobol  bo@ydom @
Lboddansg®gbg,  bogydoy@do  Loddasgdg  Fo@dmowygbl  @gsd@oygeno
Loddgnsg@ols (yo@ml (bob. 1.1).
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d>
0.4 600 (38
P 300 49

- Y —
0,2 T

— | /

P,
0 0,4 52
0,8

-0,2

bob.LL boboli dmgml @go@ogeo Loddgrsg®ol g, ©sdmowgdymgds

20053997980 >JBoy®o Loddgsgdgby P;.
dodg0l go®Mbol ML @goj@oygeo Loddgsgdg bobol wobsFyolido

K2 2 _y2
Ql = Pc snlat PZ - N ctgaﬁ (116)

amgs R>1 o P, <P @godoyeo Loddgoogdg bobol dmerml

Gegoo:

o>@dmhbgds  bsgangdo, godg  dmdbds@gdanols; Py-olb 20b®@om ol
3oMggemo >3l byermgsob dbodgbgeomdol s o@gmols bodsbl, g.o.
0Fyg0l  dofmegosl  dmenem  Jggbopay@ol  Loen@owsb  bobdo.  (1.14)-0b
holidow (L13)-Fo, dogowgdm godmbobymgdol, @mdgeoi aoblobwgmsgls
bobol  bgdolidog®  (9dO@o@To  ©gbol  odmigogdygegdsls  dodgols
350©bsLmsb bobol dmeomgddo:

= U. Ny ;
I, = \/§ZZC [Pz cosax +j (Slnax + ctgafcosax — cosax\/Nz/sm2 at — Pzz)] (1.17)
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©5dM30goygmgds bobol dmamdo gbgdgyool bogowol Loddensgdgls
> dodgol goMEbsl dm@ol godmobabgds gdpgao mobsgs@omdom:

N = /(P + q2)sin2al + cos?af + 2q,sinafcosat (L18)
bobol Lowgbdo Loddansg@ol absgo®ygdo AP = 3fot I’r,d, (1.19)
(L17)-0  holiBom  (L19)-Fo s dol  0b@gay®odgbom, dogowgdbm

aodmlbobyagdols  Loddgsg@ol  ©obsiodpgbolbogol  bobdo  bgdoldog®o
@990dol 3g'domdols @AOML:

rof 1 sinzai’ 1—cos2at N2 2 (1
X J— J— —_
AP =F 2 4af + 2af ctgat sin2af B+ 2 +

sin2atdalctglal+N2sinZal—2ctgatN2sin2al—Fr22 (120)

(120) aodmbobyagds ao®sddbol dgdpgy Fo®dmggoagds dgdwgao

Lobom
AP = P A - ’Sm i P l, (121)

ctgat
onJO() - (NZ + 1) [ZSm 20 + 2af ]

= [ctgat + 1/af] (122)

- gM980G0ghGHgde,  Gmdmgdog  Eddmgopgdgmos  bobols
30M5d9BMgdbg s dob'do dodgol goMbgdby.

(121) aodmbobyagds odanggs dglodan gdamdsls godmgmm dm39dao
>JBogdo Loddansg®ol P, dglodsdobo absgompagdo Lowgbdo.

09 697030l Lofygolo 3o60dgB®gdol Goibgdo asdmoygbgds o@oyg®o
s M95]@ogmo Loddasgdyg aowsigdol dmamdo, 35Tob obsgodagdols
obgomodgdolomgols dgodangds sdmygbgdyemo 0dbgl (1.18) gm@dyans. dJobo
(L19)-3o holdom ws 0b@ga@o®gdols dgdwge dogomgodm:

AP = Pc g[(PZ + ¢ ) (1 n sm2a{’) (1 _ si;lj;z{’) —q ZsiZ;at’]. (1.23)

aobgobogrmm  sdmyowgdygmgds  babdo  obogo®pgool, yowsigdols
@990dol Lofgolbo 30M5dgBMgdols go@osioolopsb: Qq; Usy;

- 2053935 do () dodgol godwbs. (121)-0l oxg@mgbzo®gdom x-ols
dobggon o bymash yahoggoon dogogde Yoddmgoyel:
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Al +
dx “Z, sinzat T " at

[ |
d(AP) p 7t ( 1 ctgaf) ctgal + 1/af n
sinfat 22

sin‘af

Lboowsbscs

2

. ctgat+1/at )

b4 = sinaf (—
O30 \/ 1+sin2at/2at)

OO 3 (124)-©56 203m3©0bs@gmdl dodgol go®bol ™m3@0dsgry@o

+ P (124)

d60dgbgemds goagdedo o3gergds oBoy®o Loddgsg@ols (3geroagdols
ML, bobgmEmd® 0bOEgds ggomsigoe P, —ob bO@sbmsb ©s dom

db0dgbgeomgboe, gow®mg a@dgao bobo. sdygodow, a@dgao babolbmgols
600 33 gowsogdgeeo  Loddmog@ols aob@ol EAML, bymowsb P, =P,
M3@odogyy@o  dbodgbgamds dodgol go®wbol, oigergds 1,0-sb 1,1-dwg;
Ygomgdom  dJmgeg bsbobmgol Lopa®dom 350 33 0p03g9 aowegdyeo
Loddgnog®ols @@ML x-b 3o gdol ©osdsbmbo gof@mgogds 1,0-1,04-dwg.
9bs >@0bodbml, A3 x —b m3Godsa@y®o Ibodgbgemmdowsb yowsb@om
565350900 gobOEs s@dmhbrgds 9dbodgbganm, o3 ws3ogdoMgdymos
d9gBoe  sddgio  bobosmol, domo  gmogrgbols  s@bodbyero  Lowowols
35005300l AML.  LoIgo@mme  bobobmgol  bog@dom  500-600  33-deog
0M00MJYEDO 30m396H0m aoab®s -0l dobo 33 0do@y®0
d6093bgemdosb @obsjodygdo bobdo 0b@wgds 0,2-0,3%-0m.

- dodge. g gdBdmaseegdol  dmemgddo  dodgol  3b0dgbgenmds
b9dmJdggol  @ggodol  gggers  30M5dgBMgdby, dom  dm@ol  bobdo
Lboddanog@ols  ©obsjoMygdby.  o@bodbymo  aogagbol  dggsligdolmgols
‘dgodargds godmgoggbmm (121) asdmbobyagds dgigeomo Loboo:

APz%[AZ—iZ—B ZZ”SL:ZM l (125)

booi  Pr-od@oydo  Loddansgdyg, dpgd; Uz-dodgs, 33 A o B
3098030963900, ©sdmzogdyemo dbmermo bobols 3oM5dgBMgdoliogsb. Po-
>JBog®o Loddasg@ols mommgyer 360dgbganmdols Igglodsdgds Uz-dodgols
20033990 360dgzbgamds, Mmool wOMbsx seaomo odgl Lowgbgddo
5bs3o®y gd0l dobodoeny® dbodgbgermdsls.

dAP/dU, (o®3mgdyeols byammmsb ao@megdom, dogowgdm:

25



-1

To'g 2U2
Ze | Z

n2Us
Z_ _ p? =0, (1.26)

271713 2 ain?
A—4xu Uzﬁ ZZCSlTl a{’\/m— 2

Loosb, OmEs 1 =1, 3394690:

U4 = P22 A%sin*at
2 7 A2sin2q¢—B2

(127)

(127)  godmbobyangds  dmbgdbgdoymos  Fo@dmgooaobmo  dgdogao
Laboo:

Uz =m Pz, (128)

bogog m = sinatb[AZ.JVAZsinZat — B2 (129)
3980G30gbHo,  OMdgmos  ©sdmgorgdgmos  Fbower  babol
3505993 93%yg.

(128)-ob hobl, ™3 dodgs, GmIgaoi 9bObggaymal Lowgbgddo
obsgo®aols  dobodydl, 9bps  03gEgomEal  FGodmm  brg®gddo
aooliozgdo  od@oyg®o  Loddansg@ols  3gmomgdols @M.  bemdobsgy®o
4583900 m5bsdg®mgg g gBOgeo LbobEgdgdols - 500, 750 s 1150 33 -
Fomdmoagbgb m3@0dog @l obsgzo®ygdols dododm Lowgbgddo, Ibmenme
amEs  dgosdgdom  gangdBOmysesigdol  LybEo  s@Ggodmgol @™,
Am@s ol oM odo®dgdl  600-700 33 Lopa®dol  bobgdolomgol  0,35-0,5
3609gbganmdsls  bo@ydogy@o  Loddgog@ol s db0dgbgermgbo 33009
dogerg bobgdolomgol.

bob. 12-%g P, gomceobs@gddo bohggbgdos dG9mggdo, @mdm gdoy
‘dgglodoadgds bemdoboayy® dodggdl s g30hg9690L @mam®o sGzodmgols
> 2oo3gd0l Loa®dol dg@Tydom smbodbyemo dsdggdo 9b@ybggerymegb
Lo@gbgddo dobodo@y@d  ©obsgomygdl. bob. 12-0l bgos IO Poby dodgs
9bs  ogml  bemdobogry@by oo, Jggos  IOYby  bmdobsay® by
bogangdo, @mdegbdoz b@Ybggaygmal JmEgdga  @9g90ddo  dobodogy®
5bo oMy gdl. dOY©ggdo, ImEgdygeo bob. 12, odanggs dgbodergdenmdsls
dogo@mm Fo®dma 9bo dobobdgfmbogrmdsby dodggools ombols
(3o gdoby  Lowgbgddo obsgsdagbols dgdizodgdols dobbom. dmgeno
@00  dmbab@gdgools  dobgogomn  dodggdol  gmogrgds  dowse3gdols
dmgomgddo olsdggdos gofom brgdgddo.
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-@90]Bogeo Loddasgdg bobol dmenmTo. @goj@ogeo Loddansg®ols
db0dgbgeomds s  bodobo  bobol  dm@mTo  sbolosmgdl  gopsgdols
g domdols Gggodl s dobdo Wsbsodygdls.
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1000
750 750 33
>0 500 49
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150 300 450 600

bob. 12. bobol 20d@o®ybo®osbmds, dmdganoi dgglodsdgds
Lowgbgddo dobodoey® ©obogo®agol (bmdobogry@o dodggdol AML)

(123)  aodmbobyagds  goblobmgdogh  odmgogdbymgdsls  bobdo
©5bo 30090y dmzgdyeo  dodgol AML bobols dmeomdo, @gsd@oywo
Lboddgoog®ols  360dgbganmdoby  ©o  b60Dobdy  gosi3gdol  s@bodbyan
Vgo@oemdo.  @goddoygeo  Loddgoogdol  3bodgbganmds,  @mIgano
‘dggbodsdgds babdo dobodos@yy® ©@obsjodygdl, dgodangds godmgmm AP-1s
Fo@dmgdgeols gz2-00 bgamsb yoGmagdom:

27



d(AP) p To? sinZa{‘) _ 2sin’al

dg; CZ[ZqZ (1+ 20l 77 ]ZO (1.30)

Lboo@absgs

sinaf
2, (Y)36 " sinafcosat+al (131)

1000 33-30g Loa@dol bobolomgols dobodos@oy®  obsgotpagdl o3l
SEPOLO  J@33YIEo  OgoHogmo  Loddaoghol  w@ml  dofmegdgero
boboob dmgrm LobEgdsdo (g, m33>0).

odagoMo,  obsgodagbol  dgdzod@gdolmgols  dobobdgfmbogros
2oo39d0L @gg030 oby ogoFymm, OmI goslsigdo ofdogdo Loddasgdyg
bogegdo ¢bos 0gml bo@y®omy® Loddgsg®gby.

530b0dbmm, @mI @go]dogeo  Loddesg@ol aos@obs  yomsigdols
dmgom LobEgdodo ©s353d0Mgdygmos obs3o®aygdol 2ob@Eslmsb. sdo@ma
@990dol  dodgoll  ®3GodobosiEos  @sbsgoMpgdol  dobodsgry@o  J0MMdols
dobgogon Ogoy@ 300mdgddo LEOyYgds Jmaosbsw Jlgaobsmgols.

aobbogrgeo @sdmjogdymgds sJBoyg®o Loddarsg®ol ©sbsgodagbdols
Lbogbgddo  @ggodol  35@Mo3gB®gdolasb  a30hggbgdl, M3 (335 gdowo
5JBog@o Loddgnsg@ol 30Mmdgddo dobsbdgfmbogos @ gg0dgdols do@mges
dodga o gdgeo  Jmfymdogrmdol  Lodygomgdom, @mdenols  @oibgdo
d60dgbgermgobo sl 0353901 do@mgowo asbogo 3md3gblsios.

dodmgs  aobogo  3m3I3gblooom  (3gerols dodgsl  JLgendo olg, eI
dooe( 93> ©obsgompgools dgdiomgds.

12. d5dggdol 35b5Fomgds

dod3gools gobosfoagds, 9b@Ybggaymal opgommobo@gdye aswsd3gd
bobgodo  Loddgnog@ols  obsgo®ggdol  dobodydl.  [obs  3o@oy®sndo
50bodbyeo  oym, Gmd bsbol dmermgddo bmdobsgry@o dodgzol ML
RoOEmdomo  dJobodogy@o  obsgoMagdo  doowgds, OMES  AoEsbsi3gdo
>JBoy@o Loddgnog@y, bogergdos bo@y@oma@ Loddeogtgby. dgbodsdols
dodgol  aobofomgdol  goboggdo  bobol  aolfgdmog  gobgoboenemm
0 goe0bo®gdygmo goesgds £, 3d Log@dom, dmigdyemo dsdggdbom bobols
dmemgdbdo s gobofomgdymo Log@dol dobgwgom dos@mgowo  asbogo
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303396Lo00m. boddgnsg®ols ©obo oMy gdo bogbgddo sbigmo
00go@0bo@gdyge  go539d5do  Tomdmowygbls  obsgomagdol  Jggoe
bpgo®dl, @mIamobmgolsi 0dbgds dosbamgdyemo ©obsgoMagdo Lowgbgddo
Ao ao539d5do do53md3gblodgdyao dmTymdommdbom. ©sbs o gbdo
aobogo  dogmd3gblodgdger  JmfymdogmdsTo,  saMgmgg  obs oM gbo
330023069 Ibgggemdsdo 5@ doowgds.

3obRAM@gdol, Mmdgamoi o3530MgdL  dodgol ©s wgbl dx  bobol
a2 3gbGol  bgdolidog®  Fad@Hogdo, Bofgdomo  jmd3mgbg@o  goddom,
aoohbos dgdwgao Loby:

|

d = [ro +on]I_

S

" (132)

— = Jlbo + b, 1U = jbyU,

—

Bowo Tor Xo, Bo-bobol  bggo@omo  35@0dgp@gd0; by -bggo@omo
MgoJBogEo  a03@sMmmds, Gmdgends  dgodangds  doomml  oMymBomo
(0bgd309M0) o6 ©oEgdomo (Hggerymo) 3bodghyarmds, pobdo@mdgdygaro
aobofoggbdygano asbogo 3m33gblLsiools Imfymdognmdom.

5bs oMy gdo boboli Lowgbgddo 3GM3MAE0Ymos ©gbols dmeyeols
335005@ 0L s sMo> sdmyogdyo dol Bobolgsb. bsbols bgdolidog®m
Tgo@oemdo  ©gbol dmeymols  asblsbwgmolomgols  godesgddbsom  (1.32)
aodmlbabyagds dgdegao >@bodgbgdols asdmygbgbdom:

U= Uyel%*; [ =Ief** (1.33)

bowoiz Uy, L, 64,8 —x  Logdygao  gmmdobs@ols  9bjiogdo,
SMgEro@o as5©s(3930L Jodmgdols degnml.

(L33)-0l  hobdol  dgdegy (1.32)-0l  3oGgzgero  ©oxgMgbos@y®o
2obBMagdsdo dogowgdm:

%ejgx +jej6x U, % = (ro +jX0)Ixejfx (1.34)

20530090  Iohggbgdanosbo hof{g@moli gm@dowsb F@oambmdgd®oyen
}m®Is>do, dJogowgdm bodpgomo ©o  [o®@dmlsbgomo dwygbgangdolimgols
‘d99©ga0 2odmbobyagdgdl:

U cosd, — U, i sind, = L, (r,cosé, — X,siné&,);
@ ax (135)
dX" sind, + U, dxx cosé, = I, (r,siné, + X,cosé&,)
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(135)-oob  dgodangds  godmgmo  godmbsbyagds  ©gbol  dmoyaols
33o00s@obomgols:

B=rm [(‘ig()z + Uy (%)2] (136)

bobol gohmo @obols Lowgbgddo wobsgoMygdo Gmanos:

AP = [} I21,dX = f [(";‘;)2 + U2 (%)z]dx (137)

(137) a08mbobyagds a5blobwg®agl ©obsgomygdl £, 33 Log®dols
>JBon@  Foboswmdsdo, dgdpamddo  podmoygbgds  dodgols  m3Gods@yg@o
a5bsfoemgdolsmgols babol aob{g@og.

5bs oMy 9d0 Lbogbgddo,  @mama3 gt hobl  (137)  ob

sdmgogdgemos Uy, ©o 6, @3geomgdby, mommgygeo domysbo  mogols
dbdog  Foddmowygbl  gubdgoolb X @odmggopgdgaro  G3Eool.
©5dM 30 oo (33esegdo U, ©o 8, 0535330090 9ao0s  9Omdsbgmmasb
©08IOI6E0SE@ YO0 pobHOwbom, @M@l Loby  Fgodagds  godmgom
(132)-0l 306390 a356@maE gd0ws6.

303 adligGo dodgol U dgméy Foc@dmgdgmo  @edmggopgdgmo X
3ges©ols Jobggomn Gmmos:

d?0
dx2

(138) godmbobyagdol do@bgbs  bofoendo U = UA% 0l Bslidols

, dr , , —
(rO +]XO)E = ](rO +]Xo)be (138)

d99© gy d0gomgdm:

d20  d2U, ,; ds \2 ;i du, ds d2s -
a v _ & Yx pjox _ Ox j6x i x 40« x\ pjox
dx? dx? ¢ Uy (dX) ¢ +J (2 dx dX + Uy dX2)€ (139)

358300l Lodogdm 2ob@mangds

d2u, dS:\%  Xo [~ dUy dS, d28,\ _
dx2 _Ux(dX) +E(ZKdX +Ux dXZ)_O (140)

boboll  Lowgbgddo  dobods@yy®o  obogo®pgdols  sdmiEebs  @owol
30503900 3oMos30Yeo s3m3obsby s dgodengds sdmoblbsls (36mdogno
9o g®ol gobBmagdgbom, OMIgaolbsi ¥bos o3dsgmaomgdogls badogdem
99bdaogoo U, ©o 8, gJbdogdogydo AP @gogobsigoobongol, g.0.
0b@ga®ogo (1.37).

>0bodbyero Jobbolomgols godmoygbgds m@o gobBmangds gogngdols:
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d d
E ——Fy =0 @ Fs——Fs =0, (141)
oo Fy, Fy, Fs, Fs - 39®dm  Fo®dmgdygegdo  0b@ga@ogmols  Jgqd
396J30g00L, Mg gdoz @gdymmdgb dgdwgy 360dgbgenmdgdls:
dé y
FU=2Ux(d) Fy =252 Fy = 0; Fy = 207 (52) (142)
(142)-0L hslsdoom (1.41)-Do, 8030@3600:

d2u, s, \>
v, (dX) =0 (143)

AUy d8 2d%6; _ d (112d8x\ _
s ax T Ui T i (U" dX) =0 (44

(144)-006 Bl G0d UZSE=C, oo C-obdgptohgdol dyedogs,

@53 dmpg30fmEgdl aodmgdogbmm 8, @gmswo (137) asdmbsbymgdowsh,
@mdanols dgdpgy (1.37) g)og)o()vaﬁ);]?)o ‘d9d gy Labgdo

CZ
2+X ﬁ] dX (145)

06®ga®0ogdol  Igedogs € dgodangds  godmolobml  sj@oyg®o s
MgoJBogeo Loddgsg®omn bobols dodmgdols dmenml (5, = 0); sdolomgols
(135)-0 dgmarg aobdmergbdols m@ogg Ibodgl aogod@dsgangdm U,-by:

déy
(U2 5) _ =C=XoP + 10, (146)

o]  ®@godogmo  Loddgogdy Q@ omgengds  ogdomo, oy ol
dog{mgds bobowsb dmenm Jgglsag@ol Logn@gby.

gogog@ols  dgm@g  aob@magbol  godmygbgdom, dogowgdm  (145)-sb
dgm®g Gogol 5@obobmgeb 0gg@mgbioomy® ob@o\mengdsls U, Lodogdm
geool Jodo@m:

d?U, | (XoP4710Q2)?
dx? Ul

bmgoo 5dmboblibo (147) gob@magdol hoo{gmgds dgdogao Lobom

=0 (147)

Uy = JCL0E+ )7 = 2 CloPy + Q)% (148)

bowog G @ G - 0bhgy@odgdol  dgedoggdo,  OmImido
300506905 (148)-056 25dmd0body 0gesb, G®m3 bobol dmenm dodmgdby
(X=0) Uy =U,, bomo bofyol dmmmby (x =€) Uy = Uy, Fgbsdodolop
dogogdm:
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1
¢, = % [V2 + U3 - 2/U703 + 22 (KoP; + 190202
. L V202 . ¥ (149)
=L —_
2 Ulz+U22—2JU12U22+£’2(X0P2+7”002)2 J

(3goo  ©gboll  ddensgdo o g@dgao  bobgdo  hggyagdbdog
9JL3@ge@sE0sdo  0dgmegdosh Fmeno dodggdom baoboli dmenmgddo, g.0.

U; = U; 53 39dmbgggedo godmbobymmgds € o C; do@BHogpgds:
2
€, = = [UF - JUF+ 220XP, + rOQZ)Z]}
Cz = - ‘€/2
(150)-0  holidoon  (148)-Fdo  aobglobmgdogm  Lodogdem  dodgols

(150)

aobofoggdols bobol golifgdmog, @mdgeoi 9bOYbzgaymal dmizgdyero
o>JBog®o  Loddasg@ols  ©OML  gowszgdol  dobodogny®  ©@obs oMy gdls

Lo gbgddo:

2x—F

. )2 (151)

(XoP24700Q2)? £2

U2 = — [VUF+22CoP, + 100207 - UZ] & (

J UZ+£2(XoP2+70Q2)%~U$ B
bobol dmanmgddo ghHmo ©s 0039 dodgol @AM gopsigdol Iy
Vgodogdo X =£/2 dgotwgds dsdg0L gJlB®gdydo. dodgol (3goemgdomds
bobols golifgMog d0dobo®gmdl ds@sdmeny@o jobmbol dobgwgoom.

(L51) godmbobyangds dgodangds  aodo®@ogogl, oy dbgoggermdsdo
o0 30300gom  5JBoyg®o  Fobsmmdol  aogangbols  dodgol  (33erogdols
boloombg bobols gol{gMog. oydgom 75 =0,35F0b (151)-0L bogmow
dogogdm:

(z—z)2 =Kk? - (K2 -1)(5- 1)2 (152)

Looi K = U, /2/Uz-bobdo dodgols dsJlodsgoygdo xg@omds. bob. 13.
doggdgmos Uy 3Ggeggool  mxobo,  spgdgmo  (152)  aobhowmasdol
dobgegom Lbgswslbgs Log@dol babolasmgol dsdgom 1150 33 bggoGomo
306539 gd0m:

7o = 0,0135 ©30/3d; X, =0268 mdo 3% b, =445 10"8(md0.59)!
GmEs Py =P,

Goam@G bob. 13-006 Bobl ©sbogotagdol 999G3069ds  Lowgbgddo
dooeVggs dodgol odoeargdol dgmgaor bobol dgomaeyd FadHoagddo,
dmgomgddo dodggbdols dodo@m. aobogo 3md3gblsiool o@ s@OLgdmdol WM
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ob dodgol mobsdo@o aobsfoangdom aosigdol aolfg@mog dodgs @hgds
305JH0g9LOQ YEFLIE0-

bobolbomgol, Gmdaols Log®dg osko®@dgdls 600 33, dodgol sdomengds
aodmwol  olsdggdo  brgdgdol  (+5%) aodgm.  oSbgm  gowsgdsdo
dobodogog@o  obsgodagbol  @ggodo  @Gm@s P, =P o6 dgodangds
23obbm@30gmegl bobol obmasiool goderog@gdol ao®gdy. goosgdols
dgo0g  Loddgoog@ol amlL (P, K F) dodgs bobol 9o Fgd@ogodo
dobodogr @0 ©obs oMy gdols Mgg0ddo gbos ogml sdsgro, gow®g dodgs
bobol dmamgddo. Lowgbgddo dobodogny@do ©obsiomgools sbowagbow
3ob0go  3md3gbloools aobsfoagdol  3obmbol obowagbow goy@mermo
(1.38) wo (1.39) aodmbaobyagdgdols bsdwgoemo bsfoengdo:

d2u, ds\2
2 — U, (52) = —Xob, U, (153)

s,
d9dgp, (1.53)-do bogligoo —= dbodgbgeomds (146)-©ob, dogowgdm:

dzUx XoPy+19Q2
dx? U3

(147)-0b d*U, /dX? db0dgbgeomdols holidoo (1.54)-do g3myemdm:

= —X,b, U, (154)

2
b, = Xio(XOPZ;;;OQz) ’ (1.55)

Lboo@obs badogdm b, db0dgbgamds GHmeos:

, 2
b, = Xio—(XO”le;‘JQz) — by, (1.56)

oo Uy-boboli  dmgomesb X dobdognby  dodgol  d60dgbgeomdos,
2obolobmg®mgds (1.51)-0l o6 (1.52)-0s dobgrgom.
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bob. 1.3. bobols aol{gMog dodgol m3@odognydo aobsfoggds
09 530b0dbogm K, = U, /U,, 35906 (156) aodmbsbyamgds dgodangds
o537 90mm dgdogao Laboom:

b. = b, [(f;—z)z %(1 + ;O—iz)z - 1] (157)

bobdo dodgols sdo@angdols x g@omdol @M

119 [y
Ky =119 [ +32 (158)

bowowyg by gobmmgogds buml; gl 6036sgl, @M bobols dmz994a
V9o GoaTo aobogo 3md3gbloosl aoblobognrgger Ggg03do o@ Loko@mgdl.
bobol 08 §go@omgdolsmgol, Lowsg Ky > Ky, boko@ms oboudzon®o
boloosmols a0bogo  md3gblogos, GmEs Ky < Ky, - Loskodms Bggees@o
bolosmols aobogo  3md3gblisos. sdggedsw, dobods@y@o  ©@obsgoMygdols
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@990dol  b@Ybggayogzobomngols bobol Lowgbgddo ds@mgopo  asbogo
3™33gbLszo0ls dofgmdogomds  9bps  hsoGoml  s@®s  dbmerme
dombmgboao @go]@ogeo Loddansg@ols 3geoggdobmgol, s®sdge  dobo
bodbols zgeoggdoms.

0y K, <1, 6og D90dmgds dobogl P, <P 306md93F0, 35906
dodmgowo  gobogo  3md3gblsost  bobol  yggews  (g@Foegddo  gbes
Jobegl 0beygdgog@o bobosmo.

dobodogny@o  obsjompagdol  @ggodo  boloosmgds  aoM 339900
d60dgbgemdom bobols dmamgddo @gsd@ogeo Loddgrsg@ols.

Q2 —ob sbgo®odobomgol (1.35)-0L 3oMggero 2ob@Gmengdols do®3bgbs
>  dodxggbs  bofogro  gogeddsgemmm  Uy-bg; bobol  dmanem
dodegdolomgols (x = 0; 6, = 0) doowgds:

dU,

U_
X odx

= 7"0P2 - X()Qz (159)

(L51)-0l  @oggtgbzo®gdomn  X-ob  dobgogom  ©s  U.dU,/dx
db0dgbganmdols holidom (1.59)-sb dogomgdm:

(VUF+ 2P, + 10Q2)7 — U3 )/£ =P, = XoQ;  (160)

(160)-0l  o3mblbs Q-0 dodoGm, sIggdom, @™I ré/X5 =0,

dogowgdm:

Q2 = Q. I1+z’—°”—2—\/1+2’—°’°—2+(”—2)2|, (161)

Xo Qc Xo Qc Qc

bogosi Qe = U3 /(Xo?)

©5dM 30 oY gds Py o@ogdo Loddgogdgls ©s @, ®godoyeo
Lboddenog® gl dm@ol  dgodangds, OMAMAO3 ©osgdomo olg YoBymygomo.
bobols dmgrmgddo gOmo ©s 02039 dodgol @OML opgsy®o bobolbmgols
dowalisggdo GgodHogmo Loddamsghy Q1 = @2 = Q. bob. 14 dmigdgeos
5dmgogogegds q = f(P;) bobgdolbomgols Log@ddggdom 500,700, 1000 o
1500 ;3.

Logbgddo dobodogny@o  ©obsgo®ygdols sdlmey@y@o Lowowggdol
256Lobeg@olomgols (145)-do Boglgom U, o dU,/dX 3603gbgenmdgdo,
dowgdgeo  (148) mobogo®domboasb, ©s dgzoldyemn  0b@Gga®odgds.
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am@s Uy = U; 30bodogoyg@o ©obsgoagdo babols (bado ggobs) Lowgbgddo

Gegoo:
rofC1 21"0(XOP2+1"0Q2) X0P2+T0Q2+C1{’/2

AP =
ré+x¢ ré+X3§ m XoPy419Qy—C1£/2

(162)

oo €1 godmomgengds (1.50)-0l dgbsdsdobag.

(L62) godmlobyamgdols dobgogom owgsama@o  bsbobogol 1150 33
dodgol, 600 33 Lop@dol, @m@s P, =F., dg9bogamgdgeo  sbyo®odgdds
ohggbs, M3 Lowgbgddo dgodergds Ig30d300m©  ©sbs oMy gdo  8%-0m
256030 3m33gbLsiool abom dsJlodogrydo sbsdggdo dodgol sdomangdols
20099y 50bodbye  JoMop®oxdo  dbgoggemdsdo  sMos  dowgdymo
b5 300900 3530339bLoAgdgen JmfymdoamdsTo.

q
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1500 »d
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1000
0,4 // //
03| < 4
iy //
1500 »d
0,2 // -
0,1 }——
0 &

08 09 10 11

bob. 14. @god@ogeo  Loddansgdyg opgogry@o  bobol  dmenmgddo
Jobodseg@o @obs oM gdol ®gg0ddo (Uy = Uy)
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1.3. Loddensg@ol sbsgstggdo gobogo 3madgblisiools
dm{gmdogemdgddo

dodmgowo  gaobogo  3md3gbloools  dmTymdoamdbgddo  wsbs oMy gdo
©o3M 0RO YER0S 5@ Fbomoe domo 3mbbEHOYIGogmo
2oblLo 3@ gdgmmdaby, oModgo  gopoigdol  @ggodbg, goblsbrmg®yano
do303396LboMgdgeo dmTymodogmdols dydsmbom.

aobgoboerme  smbodbyano  Logombo  @gBogygde M@0 Godob
dodmgowo  gobogo  3md3gblsiool  dmPymdogmdgdol opseomby:
LobJ@mbyao  3md39bLoGm@ols s MgoBm@ol  do@ybogo  ogbody®o
ggom.  5ebodbya  dmfymdogmdgdl  aoohbos  @obsgodygdo  (1-2%).
dgeomgdobmgol  gobgoboenmm  sa@gmgg  ©obsgodagoo  doTYbBomgoge
MgoJdm®do bobmgobo dobsbosmgoderom, Omdgngbdo3 BOOMME
2odm0ygbgds 330 33 o dowogro dodgol Jlgengddo.

- bemdobogny@o dodgol AML dsTybRomgdgan G goJdmado L®ymo
o>JBoydo  Loddgrog®ol  obogo®pgdo  dgowagbl  0,35-0,5%[3].  @odseno
0g8M0 939m3boll wowo Loddgrog®ol @goJ@m@l, @mdgmoi godmoygbgds
750 33 @o dogms@o dodgol Jlgengddo.

dodYbBoMgdge  OgoJBm@Tdo  @obsgoMpagdo  Tgodangds  @sgymo,
Gope@E  Ubgs  gagdHOmdnfyodomemdgddo,  odo  deygbgmon:
565350900 Fo2b0@BMASIBSMTo s obsgoMgoo gAsaboangddo. dodgols
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