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AG
J ROV LI 30 toéwuvr LR (vl ds AJLT3 o100t

RM J Judr-RBIL1tOARY[HEHSS[ [l [JoUtdL 1R R Rl ]

Ef jRntOdzd.jSeOdaH.. B ftgdizls ted@@z Wz" 2 BlsOdzdyj MSd2 MOH

g1 O¢C Iz, L 8O megi®dzal i yev37@gmail . com

EsOWOtgo.8] flzelstceOdz' d 2 BtslsOdedyj MSd2 mMOH 1 o1 ¢
dLJjtBO2HY Odz

LI ANA PLANTS OF THE NATURAL FLORA OF AZE
THEI R BOTAGEQBRAPHI CAL SPREAD AND USE

EMehral.PhedD. A Centr al Botanical Gar den
) Baku, Azerbaijan, asifmehraliyev370A¢(C
EKaf ar Ceat @.a,l Botanical Garden of Azerbai

¢ dzdzts Is.Ohy d fls Ols+ j ftcj HiMIsOo dzj dz tej Lzdzt sOIst d fmf
cOMf esMistcOdzgj dgdz" = o jMisj Mise j dzgdets?2 W zstej ¢L jtcB O
tcOMf esMistcOdzj ded W , sfdmMOdz OCMsdsdd yud MSd2 mMtshis
f5¢C0OL Odzd, ylstwwedsd Qlglgr dz' M e[figlidn@Beeds o5 Whzstey d e HM
stcOor d SEmMlsOtedzd € (. Il dMmlsiMmlse j dedlzts? W dzsted oL J
Slsdgsmwh damw ¢ 11 Mjdii2Msea O3 d 14 tsHOA. (It MM
(4500 odHtse) . Jjlsdesg djd disiasdatisddy Is dzd § dzd O dz tslsd
Convol vyl aedzaso " j ) Co rsvinaslevautdzasb. rdocnav o | cvouninuust at u s
Boi. £9nvolevulndsealgd Htsc. By dz tjHSEB oMmistej yos Ismw
dLikzyd dzdv Otcj OdasmMm: dzd Ouls tso " Wwidn@zdc sz f f © tOMiIsj dzd 2
skzw@OCMddmMSs?2 ddL d3d dedetsisd d dzO 4 Bdzd etH& OIM@ of @ B)L
dzd L d3§ dzdzts yls d , CteOn 1 0ndyj 9 0dmMSts? 0Oolssdzts dzdzts 2
o tsL @3Sy desMils d d My tsdz'jLirseQ ddefizts 2 dzdv@izis tc ' ) 1o CstetsH ME
Emls Odzts o dzj dzts, Ylsts ddesecdj o dHT Bselzls BT Is! dmy t
Bdts!t Csdzceduyui MEddz mMos2MmMlso Od3. wdzjHEZjIsHEBHE &gjelddIx! |,
L. Loni cerpa i fLoi uuntc. ) w§ j jdzOfglsts d3w dmf sdz' L 28 Isfw
sL J dzd daj dzd . [H&OSCts dMmMmdzj Hse OdedwY Y 5COL Odzd , Yls
HjSCtstcOIsdodzr » dzdOdz, SCtslsster | d@esydes M sdz L s Ols

AbstkLa@thy.pe plants of nateurealstfuldoreal,oft hfezear
wer e piadenitinidyeadl,so taxonomic composition and

papera lkhirana minority in the flora and mainl
resul ts ofecsitessdsoefsf| iPdhbn fsaomi | i es and 14 gener a
Azerbaijan. This is consist only 0.5% of the
perenni al and annualColnivonadiblhebegeagi)Bighgtweedih
Convolvul ud .CGoamvalbwulcuasB ocioanmuM @lt wisl ulse deerb .naete
Species are very rare in nature. T-Ar azgt owp a

l'.ﬂ.
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and the Greater Cadoasds, nandet ICaslpeasnt | wevl @ n
and Gobustan as shown result of the study of

natur al flora in urban | andscaping has been s
duet hewir bioecol ogi cali.epHreadpearat ibgesh.i xR0 me cape d if
etc.) are currently wused in vertical | andscap

the flora also contains mathy cape dieesi nowfol ved
| andscaping.

sdzt Yyj or j dzdn@atz'e ,0: 1 sdz 82 s09COL, [ Odzr 2 s08¢CC
SLjdzj dgjded j, WzstO.

Keywolridassn Gr eat er Caucasus, Lesser Caucasus,

I'ojHjdedj

ANdzstcO ¢L JjtocB @ HBPBROISOYY GlsdzdyoOjlsmw ©OL dzsEB tc
tcOMmisj dzgdw dzO" j2 t iMmMfkeddStd MtsmMisQodwels 70% or fh
BSGOlMmisets Bl Widw jIsfv -duindisdets s i@ Lddejjd ¢ SO mhday tiz€
Efdzse d?2 tJMmMfkedddfd] 9§ @OCIERMNIBIdd?2, ofmistej yor™
cOMf csMistceOdzj dz@ o ¢L JBO2HYOdzy [ 2] .

O L sts tsMsBOY ckzff O LOMIsj dzd 2, Mmis o tsdzf ¢t
ftow dsMmissw yd i3 . ClsO cwkzff O tOmMiIsjdd?2 d@syjls (o
tcOMmMMmisd kOW fj'd3dztf . [ d Odz" hJestts tOMmff tetsMistcOdzj dz 9
L Bdese s "N OO, tMmMtsejdzdes o Istesf S On d Mizeltetsy d¢
shdetse dztsdz o dzj MO~A Il tsdz? "segts s00C0OL O, [ Odzsets |
¢ tcOm 6f fizts 2 dzd J d3d dzqztOF I @) lo ©Odiasg dzid 2z B dzd € J .

]l MmMewrLd M Bttt Cdsedy MEddBd Mse j ddzatsMmisw dzd
ofMmistej Yyos Ismw o  dzjct]tdsciddd Wad Ugj € QR CtdsO2 5 dzO- ¢ L j 6B C
sud dz BOfizE B s B3 § sdzshiskiksjsteiidis) HOY 2 ME & d
ofMmistej yos Ismw  Issdz Cts Milsj dzte M d CAY v stc®@ i dzd fyle Ri. u wB]
Calystegi(&isil)hConvebkbul lud awypepnpéds

[ OljtedOdzr d g IstsHT
[Bl jCIssds dMMmdzj Hise Odzedw Mdzzy d dzd dzd Odztse d H dz" §
i MlsjMmilse jddzats?2 Wztstej oL jteBO2HYOdO. v OCMsdatsdizd i M
B dzd wftejHjddd MBecdzOMds dzd lofjdmstysekmisi dds 5 Is sy dzd
Moeds O M &34 20 d Cotdzjor j wWOMIsdIsj dz dzr §j dBOIs§ ted Odzr
Zd Odz &0 ¢ jtetsdz, ) YyoOMmlsdztsmls o ( MijuRld e Odz' dz
éL j B O H Y OdzO

tiLkdr sOIr d w©BMEYHj ddW
[desedj odHT dzd Odetso ' n  ttOMmls ¢ dzf Y O dicfiftp'tc™ o ¢ tc O tc Hz
dmimdzj Hso OB 58I [1 OS] dLEYOjd ddody &j flsdzts
dr BOdduimSdy d c¢joceOV¥dyuimSd) ©O02tdy tOf
tOMmisj dzd?2, MBLHOs OW Ctsdzdzj S yd® dloj tizen@Rse o & & {0 t
Bt Ssdzse d uj MS d 7 dats dzt€ dscfiais jddig € dsRu O fits mizis dgdb s, 6L 2 2
zd Odz, ©WOMftesMisteOdzj dadz" = dz0 Isj tetBldxftadjd 1t.j i B dzd

—G)
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sOC odr@sdddL ¢hsjtdse f OgjlOdz ws@EhY totsfigists® dzj dzd
o dHBO, f tod dzOH dzp'rOdeSddh, Cls totg BHzg Is| 3Z)hs 5 dgjsdedin'ts o j dzdzts
dbLJWBO2HY OO wWOMYtetsMistcOdzj dzs 25 o dHtse dzd Odz, fsls
9 fHtsyj dzlsdetsds wlsdztsh jdedd MsMsOoadzw jls 0, 5% sls
[dzsed] ddzsetsdzj Isdzd d BHsdzj Isded § dzd Odz stcOo W d
Convol vyl aedzaso " j) Co msvinasieyj uwdzdztssL ., C@amu albv ulclas com
Boi €enyol vul use defrbiHnea c esuysj dz#@ tjHSEB oaMmistej yos Ismw
] Mo w sk te@N jided j &3 vy d i dzO, dzj SslsHBdgr @dpast wd
Wo r o nipjwizj 2Arsa 0, adE8hemat i 4. fiyjidi]a?Rjdsa ©On c u | aRjeisa e
sosnov3kemamdghiz 2 Ree@d oYiHt i s SCyICues@®pais? Mise O
Vit aodaz yjoztc OMmozkz e dL dedeBO2 HE D]JdzO0 [ 3
sO0Bd&dyo 1
sosuf 1 {fRY[HdsRE s auvdl [ROL AJ LTI 1011 0BT

B gj d3j 2 Mlse [ SHT Il dur Yy dfy
9dH
1 Araliaceae Juss. HederalL. H. helexL., H. pastuchoviWoron. 2
2 Asclepiadaceae R. Br. Periploca Toutn. ex. Periploca graecd.. 1
L.
3 Caprifoliaceae Juss. Loniseral. L. caprifolium L. 1
4 Cannabaceae Mart.  Humuluws L. H. lupulus 1
5 Convolvulaceae Juss. CalystegiaR. Br. C. sepiuni. (L.) R. Br.,C. sylvatica 2
(Kit.) Griseb.
Convolvulud.. C. arvensid.., C. cantabaricd.., C. 8
commutatugoiss.,C. erinaceus
Lebed.,C. lineatusl., C. persicud..,
C. pilosellifolius Destr.,
C. tricolor L.
6 Chenopodiaceae Veni Hablitzia M. Bieb. H. tamnoidesBieb. 1
7 Oleacead.inde. Jasminundi. J. officinaleL. 1
8 Ranunculaceae Juss. ClematisL. Dill. ex. L. C. vitalbaL., C. orientalisL. 2
9 Rosaceae Juss. Rosal. R. sosnovskyana Tamam 1
Rubusdl.. R. idaeud.., R. caucasicufoc. 2
10  Smilacaceae Vent SmilaxL. S.excelsd.., S. panduriformiliyev 1
11 Vitaceae Juss. Vitis L. V. viniferaL., V. sylvestriC.C. Gmel. 2
1 md 11 14 25

) ss Y4 otjdd" MdzijHEZFIl sé&o3d dsiednir Ingilsss] 2dndste O
Smi | acoeafcjetmoer | S dmMOdz ¢fdedsiVej igptstcSE@E 1 dztso ™ 2 o9 dH
cO2tsdz0 ¢L jteBO2HY OdzO. Shfsk aa { afstyxiezjvdy' dzdf @- &lz Isdg@liz
Md &3 dZOBBd dL RIsOdzdd d SCkdz sdodtekzjdd™ 2 o Ltsdzgj €t
K] dzstcOdz! detse s BBIsOde Ui OBE FOHEOHO | ¢

vO0Cddz tBtLOL A3, ofmj BsteW sdzseduyj M d 4 i tod L da
Hdg dZ2OBd SO yoijlshn@éeydd bdjHtseoOlsj dz dets, Lt Isd odH'™ M

JHddz dL MmOodr = &tV ddz .t rofdenjsiem Is O o \di lstff) glatizj Asfipls OO
Vitacelaeow L dVifiy ils] ¢y dog tetaWaj dz, o dH ofmilstej Yo Ismw
tcOL dets 5B tc OLRffj gz jWHdS@dQIs | dzd o GMmdeseo degsdz o 8 jVdzd dzd  H
Vi nisfsepyd vEsCr i.&mMald S 2 ¥dtziss toGipriterd Zdz' Iskztecdz
oddesctcOH) . [ desed] Mk ysdydCefezaziCiony YiOn Hsg [diftcds r a

—G)
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s O¢C o d vQ@AsdZdyY s y2v,e sCtQCi stslsH jdz! dzr 2 odH, oMmlstcj YycC
sjtotcdlststed?2 ¢L JjteBO2HY OO, ts PO dgdizs 2 o dzd tog H dzdztst
Gotoedzts?2 yOMmisd [ J deStsteOdzd d Hte. wdzj HEZJ Is tswisadjdis ffls
ZOdetsdzj j hdsSts dmfsd LEzj i -.

v OB dZdYyoO 2

I{vor R4t dARYLESL O8It fout oL [1VRI [ RO
tevrevlpryiuds ALt 3 o1yt o8rrd1 o

BREL o8 8§ o %8 izggaé’i
E‘% f‘g Sg ._b‘U E s 4 (2 ® e
ol FEEEE R R
O ot o . < = N i)
o= @289 [0y H§ = o g T B oy
Qg @tg S OQ o 0] S I B8 = 0 -
. N — - _ — (O] b )

w — —

1 Calystegia sepium + + + +

2 C. sylvatica + + + +

3 Convolvulus arvensis + + + + + + +

4 C. cantabarica + +

5 C. commutatus + +

6 C. erinaceus + +

7 C. lineatus + +

8 C. persicus + +

9 C. pilosellifolius + +

10 Hablitzia tamnoides + + +

11 Humulus lupulus + + + + + +

12 Hedera helix + +

13  H. pastuchovii +

14  Clematis vitalba + +

15 C. orientalis + + + + +

16  Lonicera caprifolium + + + +

17  Periploca graeca + + +

18 Rosa sosnovskyana + +

19 Rubus idaeus + + + +

20 R.caucasicus + + + + +

21  Smilaxexcelsa + + +

22  S. panduriformis +

(aspera)
23  Vitis sylvestris + + + +
24  Jasminum officinale + +

1 d Mdeslstew dzO hdesSCd?2 Otj Odz, 1 Istsls oadH ftsMmisj .
By dzs tslsd3d Isd Is MeCtcOh jddj L OfOfmMse h dtctsRdss dac O
sosnovdgegdemma pastedhddzOi tOMfesmMistcOdz] dzdd o dH C
MO 2 JjMmisjMmise jdadzr 2 Htedetsmils [ 6] . 1 Its 3j otej BBW
detcOsls Cdzt yjobkr wtsd o tOMftesMmistcOdzl dzd d dzd O dz.
tcOMmisj dzgd v etstedzZOdz! dets twOMlskls  t©WOL o doe O Ismw, ftots
[ detsecd] dzdodCqgnwdkldswlOws arwvielnsatdacladalt egli agisa pi
l upul us, Clematis orientalis, fesEipl cOhf g

—G)
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Bsdzj j SBh dtedzer o sjtetedbstedvn, O IsOCediydods o dHdjts eCbt
d §dizslksdtsets ttoOmftetsMistcOdzj dzedw < Isdr odHto, fls O dzts
Yydted L MmJj d3d dzO. [Rabbcudsjas(adeOlfisced 3] sptcOL 28 Is WEtSHT ,
smdseots?2 fdhd HdY fisdy d Y dotslsdz .0 jds tc cOELAs il
ygdmdz©0 edHtse d drn thMeji?2 o ftdtetsHj, MlsOdatse dlsfmv
o Oy dglz ¢ tctsdz' . J toj L zdz' sOIsj HyWlisj dz2 detsfisd yJ dzts
ydotslsdzr n, Mt fdsHse d MJj BYd, ¢ olEtakd Siocdddzt
tcOMmisj dagf.2) S tsdzd yj Mso s tOMiIsjdzd?2 Ed3j dz' " O Ismw .

s OC o du@eslzdfy' 2, dOdetdzjj tOMmff tosflstcOdzj-dzdzr d3d
¢ tcCOm ) 20w  dzd L d3j dzdzts My ls ¢ d 1td hs2 Co®@Po8Bvul yysHj &t
Humul upul us, Clematis vitalba, Cldamatlststcrojr i ret
B sdzj J tcOMY esMistc Odzj dzdz" J odHT . lteduddze " qeCE
sjtetcdlsstedw n dsy dzs B W Mdzd Is ZOdzd ydj &5 i ilsd O
st j dagety’ Mg Mk j Mise j dedes? s ster (Hkedy Hitjos W

REL O slsmkzlsmlsea dw f SHAatSHWh A LeBsdztedyd MSdan
lted SOy d2 MEs2  dad L d3j dzdptsriisdiu J otefbipdaf G2©j-, | SESAfS.O dz
dissted uj MCd tyjd' twjH&d.

sO0Cdd3 B OzdEds Oloj tjL Zyj dzedvw Otej Odzse dzd Odz | fls
Emls Odzts o dzj dezts, Yysts 10 ctwkzff O tcOMmls jidzefOn b)taOX B tsC
dzed L 3] dedetsfylsd d dz©@ 1 tsdz' M 530 ®» O Stea@CjO Mt @ 2 g &2 " gzd |
1 0ndyj o®OE2z@Y ~nd | tsBEZMIsOdz] .

17 dzs drikyjdts dmftsd L seO0dzdd ddOdz jMmisj Mise j dzd
B' dzts BB dzOtelzy § dets, ybsts d@desedy odH' dBsekls B 4 (
Bt Csdzsedyi MSdd3 fmets2 milse Ods. sdzj Hzj Is tHedjels dls ¢
hel inki,selroa cpHte.fold udsOfmlstswh jj otejddv dMmyfsd L Ez¢¥
[HBZOSCt, dhmimdzj Hiseo OdedwY Y sCOLOdzd, yYbts Whtsttd IsOC
dzd Odz, Ctlstster j SOCy | dBoyds dMfsd LsoOls! o o jtls

RL Izyd dg ftcOoLdu@ dafifyf tddef Odz © HJj CtstcOIsdo detsdz MmC
dimmdzj Hse Oded 2 s tcj Hj dzj dzts, Ylsts didetsc d 4§ dr o dHT
9 jtelsd S Odz detsds tSL jdzj dgj dedd o dZzOdzHM OWIsdzets?2 Oten dlilsj €

vsOBd&dYyoO 3

Red L[ 217 1o vRrRr vrsdudltam IrRr{l [ROV r(rwurHUl [
Folrtorsof 20 {rrcJUrUrrURR
REER P o TF p8a 5 Ba 8 s 2w
'U‘-g e -gQ _g_g %Q_ ® g_ﬂ ——b _gm —e -
8T gp Lo N e o, TT _9 ®
VA guov N 9 g Nx a8 _
4| =) U e, T _BEJ ( No og
N NS T NoYgl-8 =, =8 Fg Ig -
o v 1%) —s, ]
=. %Q - ) ot by oy _ILIJ =
8 N - —»® - B
- —
1 Clematis vitalba + + + +
2 Clematis orientalis + + + +
3 Humulus lupulus + + + + + +
4 Hedera helix + + + + + + + +
5 Hedera pastuchovii + + + + + + + +
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vy g 28 2P %m( w0 " EI -2 g .i
%) N =@ By =, & N B8O~ BT oo
'B-g EQ oy N Oﬁ'j oR=y 4. 00 8 oo
pn pr = oYl 8 o =8 §8 T§ O
Ry 9% 24 o v&a s® "'BJ R Ro =
T o Bs L 250 w00 o o
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- —
6 Jasminum officinale + + + + + +
7 Lonisera caprifolium + + + + + +
8 Rosasosnovskyana + + + + + ¥
9 Rubusdaeus + + ¥
10 Periploca graeca + + + + +
11 Rubus caucasicus + + +
12 Smilax egelsa + + + +
13  Vitis vinifera + + + I
14  Vitis sylvestris + + + +
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THE | MPACT OF RENDEZVOUS P ROSMINMI ST YONO PCENR ASTH ACCNE
DEBRTOSWARD SUSTAI NABLE SPACE ACTI VI TIE

ESusan®RCIDD:;-00 @B®®H 6Ge,nt er for AerosNatico®al i
l nstitute of Af@&rAd®PH&Nula kcasr taad,d niSrpdacteensai rak, 0 @g ma |

If1rrsesfREtOAREBE w1 [ RANEPBEREBS RY [ RIBf L [T
1ol vsrRUVBBU[BYREBs [ RY [ fIBr [ CU[] P 1H HU

EukzMOdaORCt.D0-00 @B 55 646),dzlstc dmMmizsdf s Gézd2 o tsB

oBLHEMN dZsets d ¢ t5fd3d q jOncdscistdifiziss ok Gopiedods d ¢ d
CesMAIAEROANY OCORIsAD =g L ni wi j onar ko@gmai |l . c

Abstidactt.he | ast thirty vyears, the encount
Oper atRBP@of human made space objects have dev
devel opments in field of technology. The focu
potenti al to increase the amount hef RPpPaaet det
potenti al hazardous mission iMoriemcreagsitrhg st Iree
to analyze RPO activity as a potentially wvuln
Il n this study,rrtilead matthoddeswas ptavely, by exp
RPO. The results of this study indicated tha
di fficulty |l evel for the GEO orbit. THe Iriears ule
to LEO due to the high difficulty I evel for
have more space debris (75%) than GE®ascrhi tona
the results obtainedQ aictt icvan ibedsg eadr neg hddoduebdl eet & fa
supervision needs to be carr@ eidntoant e tsp eicn ag p .

O dzdes s QI W sfdzj HdzdJ IstcdHYOIs! dzjls BM dzd tcOL tc©
fBHRABHO € o'  tsdzdzjfmiaddzd xtg flzdte © Yyl 2 iy &fLtH O dzdz” d3d Y J dzts ¢
sBl jClsOdd. Il dmimdzi Hso Odzedd IOy j dzts tOL o dIsd
sfjteOydwd Mmeddyjddy C0& &BImMmdd, CtktsoOw &y
BzMtstc O. Clts dMmMmdzj Hiso Odath j v lHzPdztc @B s dzts s 2D tc GOYEEAzC
flsj dydodz dzs s OMmdes?2 &dMMmdd M sycd Ltejddw k¢
I1sdzjj Ibets, LIt dMimdzi Hiso Odzdj dzOf tcOo dzj dzts dzO O
flsj dydOdz dzs kWL oddts? d3dulyfifpsh OH dvts Midsef judzd) @ dsdztbv o
dimmdzj Hs9 Odzedd G tecdo SHWIsTWw H Odzdz" J tsB s jtwOydv n
fcsC0OL Odzd, Ylsts HJWlisj dzv dats fifflste j 3 Ef 3tz O ysfc?tc Ofgz| dzdf » Odzd
sCtsdzsL j dddzr di3d -s®B J&OMRHS sd teso dzvw Mgty g trzd ks dz’
SCdztsL j &3der = tsteB dIs. ANOCIsdyjmMed 1 Iss MowL Odets fy
Btsdz hj Ctfifdddyj MEets dBzmMstc® (75 %) , Ud i3 dz0 G4 ts
gqizdi s Bsdzij o' MsCd?2 wdME § OHJddw dzO pJ dgsyy .dzts) C
fMH j dzOIs ¢ 9r atsH t Istsds, Yybsts HIWIs) dz dzsfyls sf j O
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fsi sz dzj sBrtsHddi3ts ih j Mise dzv Is! Bdzj j Mmbtescd:
Rd@zHtsdzj Ldd o Ctmdismy .

Key WoRRIGp:aoe] esgcadlecbr i s, .GEO orbit

sdzgig ' Efsjppwoydd B &y mMSd2 Bl jCIs, ¢t
CjsMsOydsdzOtdOY ©CsdsL j Bdz0Y ste dlsO

l ntroducti on
Il n the Il ast thirty yeaRendédzhvweo tesn cRruoixREeE0 tayn o

of human made space objects have developed. T
field of technology. Nowadays, humans have be
Titan. This achievement <cons$idegr was hrelkbativVvee
However, a moving object | anding mission that
out . Europe has successfully | askededsi menkrooc
mi ssion nearly fanbHded bethaesedPhiwbabounces be
t he comet . Besides, the space shuttle has bro

and astronauts to and from space statidns$heguc
Hayabusa 2 | anding on 1999 JU3 asteroid in 20

NASA missions to Europe. This development is
exampl e, Space Shuttle facey mwot hf onamd wherl
similar missions in Gemini[lPFkylab, Apoll o, a

RPO contains two concepts that often go har
RPO contains two concepts that w®oddg eandoPrhan

Operati on. Rendezvous Operation is a situatio
close proximity. Meanwhi |l e, an operation is
spacecraft carries e®ust deat i Biptaices Obljexe )t o CRS
under 1 kil ometer from RSO. Proximity Opera
measurements, car-spmpbgeomi saisoai,ep]jtacryeng

Based on the type of operation, RPO can be
di stance rendlesvamse (2ndleaeawvgus, (3) docking,
(6) robotic rel edsa,t hinh)y, bréadidi hoi@ikd), ¢(18)) dsey st e
(11) fuel / fluid transfer, [ 3112ANg srameéti ngnad
operations have separation distance of 5 km
rendezvous opearaatiioonns dhiasvteanac eselpower than 300
the chaser only needs to adjust its orbit to
make behavioral adjustments such as eppdsaicteinoem,t
Unit) operations are the activities of replac
or closing doors, instal[l3]ng refueling interf

RP®mi ssi on, included iIits expansion such as

Docking) and AR&C (Autonomous RPO and Captur
country against ot her space object -qopdeethewe

RP® mission. Cooperative encounters are-def.i
cooperative encounters can occur either I n N
(debri s, active objecotessr, oft het lparobd¢ euwnotipreigeaash)s. v
encounter. Al t hough it is useful for -Bafohts
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object s, It can also be misused as an attempt
or, mwrsdl nadses as the addition of space debri

Space debris in LEO area can be categori zi
Bull ets are small pieces of trash with diame:
This typekelorfi sspiacxet he most difficult to avoid
debris. Wheels junk waste about 2% and can be
Cars junk even has |l ess amount anda nosur cee sof
bull et s. Because of it | arge SuwWdpace arda, si t
regi onofttc otrd is&kes : (1) damaging satellites and ¢

surface, and wastprddeciongcbhtgsei ons.

RPO mission mostly generated at LEO orbit
automatically, using sensors and precise algo
cooperatively encowinltlermakert a@pmiosasihen , of tRP

Space debris in GEO orbit have different ch
the risk that wildl be damaged satellites and
producemert hemcdhumgt of garbage. The first debri
at 14 February 1963 [tbhhlat failed to enter the

The potenti al ri sk of adding space debris
RPO missions ceax Wwlkemotrteeyx oimpvyol ve el ements s
extravaltitdawliar es. Thi s high compl exity de mat
mi stakes to occur. A smal l mi stake can be fa
rellsee of certain components or collisions amor

Based on the explanation above, tRendétnveust
Proxi mity( ROP@)r atthaoth can be sai d a@asppptlati ah
debris (space debris). Moreover, this resear:
(RPO) activity as a potentially vulnerabl e mi

Met hodol ogy

Il n this researcch,ritelde omeat hdeeds cwaspti vel vy, by
about Rendezvous Proximity Operation (RPO). T
then analyzed by describing or describing ho
vul nleer athi ssi on that has the potenti al to inc
i nformation that has been coll ected then anal
(RPO) i's vulnerable mission thast plopul poti emt i
collection technique used is | ibrary method

ot her sources.

Resul t and discussi on

RPO Vulnerability in Generating Sp:
RPO wvulnerability in geameriant i :1igt wsgtaicoen sd etbh
uni ntentional. A deli berate si-gaadafonl rpedrageg
devel opment , there are severealcetf wpRrRsp uefpplpaitre
bel ow:
1. Par asi tsiact erhildrtoe s .-s aPRtaerlasiitteisc cmaincrcoonduct R
to satellites or ot her spaaderdbe @gale pdtd I5 ¢t ri O
probl em, damage or destructi one cdaeubsreids bpyr otbHie
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inhabitants of Eart h. |t was reported by Hon
devel oping an ASAT system whiscshtkeadsitlee capab

2Mani pul ation of Space Obj ecst.hoAn oRPGC ru siendh o
the orbits of other objects to destroy certa
Eart h. This capability was d-28&nstarsatdeedt ewh eerd
mi ssion wiéeheh trreath elhel ped the object arrived
detected by Pentagosawbkhi tewes WMeT&Xf muodomane

junk at GEO orhiblThemeflamearyg mOOB®ani sm doe th
Activities has been created, one of which is
maneuvers that have potenti al to approach sp
no[toé ]

3Space defense systeimn THlReepatengi aslpater dB
from the objects that encountered or approach
on wooperative ochgoepcetrsat i Whei schmamcteri stic cé
where the kBheotuntespdnaods by taking destructiyv
demonstrated thi Unp@Anlemaa ad paclér es tSatviien,T whi c
1970s, was equipped with a cannon t hati ngapgab I
cl ose.

The RPO potential to produce space debris &
Sever al mechani sms that cause the case to be

1.Counting del ay.miTshsioaretiix afldiyl, urRPOpr one, e
in high orbit. Collisions with space debris o
of this failure. This critical situa22hr svlas
t hat was created in 2009 was detected to pass
calcul ation, it was found that the differen
metpevVpk.

2Frequency interferenaleso Caldicae atrom fhel sr
interference. I f two objects are in close pr
interferé¢mwmde happen

B3RPO missions on primitive objects. Thatr el
not under human control such as comets or
e high. This comes from the shape and di s
d i s weak and umt esrotlairn,r aadfi @&ljtt.i nrotne nppreer sesaucr e
rts whether it flop8ing, | anding, or brie
This vulnerability can cause a collisions ¢
ying cannot leveecbdbeseée niterperdedt asbesae
ebris can collide further with other d

The risk ospamprdebrisein RPO missions has
NASA RPOomsessApril 1991 RBQO)Atwlasnt ings tmiag diyomi
refl ectors. However, this has -poneacti abndot lge
changed to Compton GRO (Gamma RayRPbs8&8mM®Bat or
mi ssion in February 1984 was canceled becaus
burst and shards that coul d -1t3h2r enaitsesni otnh ei nS pMac
main | aptop (RPOP1) al most bpoakeduaed fwasg memmtes
with RPQR2
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RPO neulabil ity to the risk of coll ag

Apart from being abl e ittoselrfoduar Beaaet ded
During its flight mi ssi on, NASA has | earned
repeatedly neglecting the | oss of shuttl-e til
fragmengstaetanircraft's electronic circuit, (
2003. this tragedy occurred due to the releasc
pl gnled ] .

I n the incident aftermat h, NABAt bleeamei glet
redesigning the aircraft, for example by thioc
space debris could hit the plane and have an
incident . Bef ourec hands paafctee rd etbhrei sl aneed t o be
potentials are checked. As the plane docks of
from a collision with micro meteorite.

On average, a spacecr af tmeitse olrioti disy afdn és .ptak
These caused in replacement of more than 100
radi ator s, and i mprovement of aircraft Wi ngs

Transportad0 oinn Sys32m)where tintdarmiremtwastae chia
deep and 7.2 mm in diameter and paint debris
the plane's face sheet. A collision-5Wad nohlLer:
where titani unowdeabnrdi scrheiatt ead vai ncdd at er wi th th
7 .n2m, and the debris that came from paint pr
fuselage. A collision of crater wd@8 419@®@3)obny
dimeter of 17 mm as a result of an i mpé@cftl@&dDvh
experienced a collision which caused the wal
collision events were also bgsltliilnuously obser

Based on the stated reasons above, space d
space flight ph&Slevees alopeumbieoss of correcti ve
mat hemati cal model i ng, d e so genr aatnido ncad mpcohnaenngt e st
and repair of damage in orbit.

The threat of space debris has also been o
mi ssion of Gemini VII with Titan |1 in 1966 w
of asp debris in Tital 1 ventil ati omR whiscsh omn
(1973) that was vVvisited Sylab, one of the win
to the risk of collision with space debris.

Vari ous RMOemitssiodn i mply that RPO planni ni
potenti al for collisions with space debris. F
in such a way that the vulnerabl e a«orporsae mtns \
space debri s. Mor eover, the efforts were made
therefore space debris does not hifl2he front

During the RPO on geoSsTt a(tHwhmhbalrey Spada e Tseul cel
consideration that was made by NASA include t
space debri s, robotics, temperature control,
ST-$25 miseaitos, cAmldacted RPO by HST, pl aced At
risk of <collision with spacoesdeldr ibsy. jBees ifdreosm
safer position. After |l anding, anne mp@®@h ecr at
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February 10, 2001, the space shuttle pushed t
on March 14, 2001, the shuttle continue to ¢
objects, a fragment aofgakKbamesthacketauledy bynd

The explained cases above show that the po

depends on the ability to detect space debris
Sspace: debris

The first way is Earth observation from st
stations is the optical met hod by directly ob
by radio observation met hoda,t bsaucdhkyasanrdni ¢ xami
refl ection of radi o waves. Sever al observat ol

Orbital Debri s Observatory, EI SCAT, Cobra Da
Haystack ObservatemapabHay stoadl'tecntadddare ispace
5 mm.

The second is Observation Station of Space
devel oped i s DRAGONS (Debris HMRASIAs tSienes 0AQ 0o whti
taskeakiomgmobservations of space debris envir

The third method is Estimate. Experi ments v
intended to receive space debris impacts. Th
wasketna i nto d¢placendyr &tTrS82veflt by &8 Smont hs. M
(European Retrievable Carrdieeri)n slag3®4 | whiec wawa

year | athe?w. bTlyheSTcSol | i si on profillwede reETe i ivrma
spacecraft wi ndows and radiator I mpact s, SFU
(I'nternational Space Station) i mpanmwitl |d-snieaeedrar
space debri s. I nctedei ocheandgdbs8@8pmpoasi binomwf di
The existence of wvarious detection methods
in sustainable activity because there wild.l b
debris that hastnbs bresatdeascwell bas various
currently faces. This becomes more i mportant
bull ets and maneuvers are notldqui te hel pful e

Point sofofViSepsacef aring Countries on RI
in the Framework of Sustainable Spa

Il n gener al understanding, d amdthgbe céani be a
its own satellite. At | east 50 countries inc
space pharyngeal not only has its own satell:i
are 11 nationyg, inntchudi tq@tlkegan, North Korea
narrowed again by including an active fapaoag f
nations, which incl gdéd. UsS, Russia, and China

The dmadatgi onsd idnecpreenads eon satel |l ite systems
of RPO according to space faring countries de
or geopolitical. From an economic poind oh vi
satellite systems, but al so developing countr
domestic needs. Because, the nations did not
the spacef pt6lthg sndtaiulmmrcdpr suppes economic i nce
s pafcaer i ng l'i ber al countries where the privat
devel opment and other similar aspects. The ne
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nati on eesncsopuarcaegf aring nations to provide more
out by private parties.

I n terms of politics, spacefaring nations
the government being pregsgurved ky rpewhd| iicmptac t
[ 1 77Tlh.e strong Pressure can encourage gover nme
considering the safety aspects of RPO, t hey
neglect on somae hAspeety whuchat.

The third factor 1is geopolitics. Modern de
situation from bipolarity. Bi polarity as what
because it facil i teataerde sopnd cye trweog ucloautnitorn .e sT hi enrv
Today, there are many space faring nations wi
faring countries with their own interests. Sp
polciati dynamics of the countries involved 1in
the competition on its role to | eads the RPC
pursuit of defense and securni tsyeviesrsade sc obuyntRR Q@
of shearmt profits is certainly a problem for s
mai ntain sustainability seem to have not rea
international eyes.

Spce faring nations realize that space act
ASAT China testf.arTihnegr enfaotrieo,n ss ptarcye t o wor k col |
space domai n. |t i's stated Oun el ntSerarceet iAocntailv i
which was initiated by European Union.

However, Il nternational l aw is mi | d l aw wh
agreement . Ther e i s no |l aw enforcement and
Unf or t upnaacteeflayr,i nsg nati ons include as a big nat
decl are themselves as a country. 't reach it

United States of Ameri ca.
There are two ways tbsmbhynmaintai bahgnteans:
space and encouraging cooperation between colu

state of negotiati on. The United Nations hac
TransparenceyncendBuCd rdfiindg Measur es I-TnCBAuIAe)r. Sp
However, unt il today, UGh iasgpbtesaspici buesobe
transparent informati®,M .about the use of spac

I ndodResi apecti ve on Sustainable Space

|l ndonesia currently has 12 satellites. How
D1, Tel kom 1, and Tel kom 2) and all of t hem
parti al-Tub,sAaPtAIN a GEO satellite, i's coll aborat
Garddg Aces 1) is a collaboration satellite of
|l ndomwa £ibant i nues to try developingrtham@fhde s
research. There are stild]l a | ot of requirerm
|l ndonesia's maritime Vvision, overcome enviro
national unity.

Within the intewynatiitonias haoapends ptamain RPO ac
especially in countries with an interest of |
(GSO) . GEO is an orbit that <crosses all ,equat
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there are 458 active satellif2@8]8dt oGEOhanadb)
satellites jJjunk. Although the amount space de
are more difficult to eadrympotta®GEOavpeai for
countries. GEO orbit is characterized by the

an ideal orbit to cover the entire[Plhnet and

12.82% obutGE® ar e | oc at2eldp weebvoewre |l mddoomeessii aa

satellites in GEO, one of which is a coill)abor
and one (Palapa D1) i's not even | ocathedi almov
representatives at UNCOPUOS session repeated
i mportant issue for Indonesia, GEO is a I|imit
This Is more important c grediadger icrogu ntthrayt wlirnt cho re
and it i s need satellite to support peopl e ¢
annual session of UNCOPUOUS, although it i's

advant age onfg GEIOnegd.or a | o

Table 1.
INDONESIAN ACTIVE SATELLITE LIST
Name Location Massa  Launch date Comment
(BT) (kg)
Palapa C2 112,99 3.014 15/05/1996 30 Gband, 6 Kuband; voice communicatiol

and view on the wider area to the boundar
of Iran, Vladivostok Australia, and New
Zealand

Palapa D1 150,97 4,100 31/08/2009 The thirdtier rocket is released in a low
transfer orbit it is capable of maneuvering
and reducing the life of satellite.

Telkom 1 108,01 2.763 12/08/1999 Indonesian TV broadcast has reached the
limitation of 15 years old (2014).
Telkom 2 118,02 1.930 16/11/2005 24 transponder ®and; Provide the internet
data, voice, and videservices for Indonesia
LAPAN-Tubsat 0 60 10/01/2007 Micro satellite video camera monitoring;

based on the German DERubsat will
conduct behavioral control experiments an
earth observation#t is exist in LEO orbit.

Garudal (Aces 1) 123,03 4.291 12/02/2000 L-band; phone cellular communication

Source: ICSUSA, 2014

|l ndonesia has been considered enough to cheée
Before, spacefaring nations stated that GEO o
positiormiantgiln h@€EO or bit byr stth ec opmrei nfcii rpd te dr
countries responded to this by stating that t
above their country.

GEO as an area that can be wutilized by any
t e clhohgy since 1982 I nternati onal Tel ecommuni
strives to place GEO as a sovereign territory
as a neutral area, I ndonesia &ahseo affuiat msi alh
continue to establish the special i nterests ¢

was al so supported by th2edpBeoepook, 77 hat aUeias
t o be mai ntained emdd&r/ 1982 admadv [Nawb Number
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Tel ecommuni cati ons, and the word aerospace wa
Def ense, although it does not explicitly ste
36/ 1999, i tEQ si sstpparetd dafhaa dScatell ite orbit an:
for rights (article 34 (2)), It i's prohibite
probl em of state security, sabeaet y,andi sastud rd,
moni tored (articles 35 and 36).

I nside the 44th UNCOPUOS tri al of 2001, ma
outer[ 3plndenesia had to agree to the cooperat
Number 216/e3®0d di ng the ratification ofSthBnteasty

the Exploration and Use of Outer Space, Il ncl
Li kewi se, Article 5 Law No 43/ 2008, Law No.
mentions about GEO. Thereforea;i thoweveo | opdg

required the need for equator country to obta
The prioritizati on of GEO regarding t he

Thfeol | owing two I mages i nddmcadredl 4 ppac eGEdDe bsrait se
air. There are 787 satellites which were mon
exposed, whet her active or not, of from 787
terr[fi2z9Jrey ot heirt ess5 asraet eulnlk nown, as. seen in Fig

|t i's true that space debris in GEO could
However, the problem is regarding RPO acti v
di sposi nge ltrhies sfpracme GEO i nto graves (even hig
its own vulnerabilities. I f there is any mist
and create destruction on communiucnatriyo n( |Isnydsotne
Currently there are two I ndonesian satellites

economy grows stronger and high demand of s a
affected by the chdtl iocdownmr odt s@BR@ eo rdeibtr,i seitt h
or the densely popul ated area with the debris

Figure 1. Active Satellite Population of GEg].
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Figure 2. The Debris Satellifzopulation of GEQ5].
The second i DetelemsdeusntortyedDabiyly i s regarding

that mostly wused by military satellites. Ther
at GEO. According to the data from 2014 UCSUS
0r2.205% of the active number satellites in GE
satellites of 531 satellites, the number of
owned by USA. Compared to tahte ocwmebdkrby fUSni |ii
early warning satellites about their ballist]i
2014, US Air Force opens their military secr e
Awareness Programp wbnehngtshteesites that c
GEO based on the point of view of military ac
Thi s or bit i S i mportant for military bec
compr ehensinwnd darmrdedgeoood surveill ance system.
activities can be done anywhere and it is bet
However, the activity at LEO orbihti lies tdas iaert
GEO orbit i's harder to be observed because t
consistently observe the Earth's surface, 1inc
Based on the WaQh4afmoonng N20Y3O sat ebrideds tbhat
| ocations at I ndonesian GEO, two of them incl
Sumater ad omygiotf hd9e8 CRAnsastee | | i tes that was | aun
Mor eover, KOREASAT 5 ®Ahbgt2M0a6s, |ianucnlcuhdeed aosn t2h2e
satellites that has function as military purg

| ocated on the above |l ongitude of 113, 1ABT. |
GEO, 20 ar e Imitleist aarnyd sla9t ear e owned by US. AEF
military satellite that aims to communicate
sol diers on the battlefield. Besi des, there
(USA D&gA) 113, USA 142, USA 143, USA 1586, 7)USA
USA 252, USA 99, WGS F2 (USA 204), WGS F3 (S
(USA 244) owned by US and SI CRAL 1B owned by
UF @, UF 6 @ |, UFE O WB8F O WGS WGS WGS WIGS WGS ane WGS
al | of them are US military satellites | ocat e
on 2014 also states that Chinasat 1A and Zhon
|l ndonesi a.
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Table2.
AMOUNT OF MILITARY SATELLITES ABOVE INDONESIA'S GEO ORBIT
Name Country  Location  Launching Comment
(East Time
Longitude)

UFO-2 (USA 95) USA 95,4 2003 Electronic intelligence (ELINT).
AUHF Follow-0Ono
UFO-4 (USA 108, USA 98 2012 Operated by US Army and its purpose are
UFO F4 EHFAUHF provide secure communication services fo
Follow-Ono data and voice data.
UFO-6 (USA 114, USA 100,08 1990 Satellites of UHFcommunications services
UFO F6 EHFQiUHF for US and Australian Department of
Follow-Ono Defense
UFO-7 (USA 127, USA 100,9 2010 ELINT.
F7 EHF)AUHF
Follow-Ono
UFO-8 (USA 138, USA 103,28 2006 Voice and video transmission, especially f
UHF F/O F8)iUHF 2008 Beijing Olympics.
Follow-Ono
Wideband Global USA 103,84 2004 Infrared sensor to detect the heat from
Satcom 1 (WGH, missiles and boosters against the Earth's
USA 195) background; capable of detecting small

missiles; provides sherainge missile strike
warnings against the US and its allies.

Wideband Global USA 104,21 2011 Part of the constellation compass.
Satcom 2 (WGL,

USA 204)

Wideband Global USA 113,08 2006 24 Ku-band, 8 SHband, and 4 Kdand
Satcom 3 (WGS3, transponders for military and commercial
USA 211) use.

Wideband Global USA 118 2010 Part of Compass Constellation
Satcom 4 (WGS!,

USA 233)

Wideband Global USA 118 2010 Part of Compas€onstellation

Satcom 5 (WGS,

USA 243)

Wideband Global USA 118 2011 Part of Compass Constellation
Satcom 6 (WG,

USA 244)

Zhongxing 1A Chinese 129,84 2011 Zhongxing 22A replacement.
(Chinasat 1A,

Fenghuo 2)

Zhongxing 20A Chinese 130 2010 It is officially named aommunications

satellite but is believed by observers as
military satellite.

Koreasat 5 South 113,1 2014 Space surveillance of GEO satellites
(Mugungwha 5) Korea
Zhongxing 2A Chinese 98,2 2012 Realtime data relay for interceptsatellites.

(Chinasat 2A)

Source: UCSUSA, 2014

By the satellite distribution in the GEO \
(12,82% vs 13,08%) t hus, at | east three milit
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it i's certain that @Twe ¢opbt thhee ngarleraed et S coatse ldle
|l ndonesia is an ideal | ocation to oversee thi
rival s. Mor eover, there are four countries ¢t}
Chinese, Soult W; Kbweaofantdhémacertainly | ocated
t wo keep their | ocation a secret. Geopolitice
conflict that contested by two modern superpo
Il n frRmefvomai ntaining the sustainabl e space
as no benefit for I ndonesia. The density of
onfl i ct i n region can threapelni ttihealf ud amnmfel isc
een going on since the Cold War. I n 1980s, U
rogram to attafR6jGhei nGEOh assatedtliiteelsy devel op
each the orbit of GEO.
Col | iasmommmgs obj ects at GEO orbit has a | ess
EO orbit and the satellites are all/l movi ng
appen on GEO orbit has greater denpraics ddedmear d
spread within a few days until the hal[f22TGEO o
[
t

- T T O =

o

The GEO orbit above I ndonesia s even mo |
opul ation 1in he fatufeometawos SEOt gravi bgaiwé
space debris (75ABT dan 105ABB). Those t w
Il 1'i si on was seven times higher than other a
di toivoen lanbd oneslidl (AS5EaAstElaswi || be higher tha
According to Benedict, RPO activities at G
such as robotic manipul ation, [JBfRoRxtiec smami,
activities include the help to remove stuck
mechani sms back on track, collecting space de
removing hardwaom ohtsi ddecelisi &l extfensi on act
of extending operations by attached momentum
consumables such as f-delyecbmprdssi ovxidgenng
The withdrawal activity was <carried out to mc
push or pull the trash object into grave orbi
| ower or rotate thecsawoal laicte'vs torlsi caln bede.:
damage caused by | aunch, anal yzing hardwar e
caused by space debri s.

The RPO phases in the future purposes of o
debris/ junk. Currently, NASA has developed th
repairing and extendi @ 9thkee Plhiofeen i xf Ssaa ted Il li it tee
program at GEO orbit whichltsicapladbbehas gedr
Phoenix is able to use space debris to create
new active satellites at GEO orbit and not <co
abl e tothecirrefaisrei te number of GEO satellites
debris was done by pushing trash out of GEO a
from GEO, therefor@® buar ifall | sat @h ki séhrea §Ealrd tha -

p
of
co
ad

|l ocated in Indian Ocean. This step wild/l be t
pl anned to be | aunched in 2018. Liqguidator w
t han LEO and has | es st hama clLeE Od e(blAn tpes s Gulsd) ) .a2t 2
Furthermore, RPO strategy also able to encour
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weapons for other active satellites.

Concl usi on

RP@ctivities are stildl ' imited to LEO due
needs more concern because LEO orbit has more
of falling to Earth. Besides, tederag kkdszanong
debris, even though the amount of junk has be
(ApStait el I ite) and accidental <collisions. Apart
activities adwceapmdbde deobrpirso and have been
i ncidents. l ndonesia itself has great i mport a
archipelago geography. Beside continuei amedtr
over I ndonesia has been shown to be used for
China and South Korea. It is highly 1like tha
area has a | arge econoRPO aondi wmit-edgeccr amadoe

greater supervision needs to be carried out e
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OcteOtedz 2 bkdzdOptEfdids, s vLBJ SdmMlsOdz

Abst rRadti .onafl nuasteur al resources and preser .\
conditions are the basis of stable state of t
process of degradation. Soil protectionarfdom
in Uzbekistan, I n particul ar. Natur al condi t
erosi on. The reason for its «mamptéeanaei ovn t hs
requirements for soil popotbetioosatl onmos$t homse
eroirmme soils that poorly protect soil from
|l and, unregul ated grazing of pastures, and da

O dzdztsls Oy P d sdzOdz! detsg Oded fyf SHzicd BH dzr - tej Mztcmtsoe
sCtoky O h j2 MmtejHT 9 BEOctsftodwisder » EmMdzsedwa Wwo
1 Csfmdmisy d3" . CtesL dw Gtstedz n f sye wo dzw jIsfmw dzC
HjGetOHOYJdd. 1 O dIsO ff syo sls 1 tegLdghR figls Oditste i Is fr
LBy SdMsOdzgy o YOMIsdzsMmisd . ltcdtesHdg | Emdzsedw t
LtetsL dd f sye . 1 ted yd daets 2 ijets ftotsweo dzj ded W wog dzw j
dej MsBdzé Hjdzadj dgjsBRtSHdM® 7 IstcjBtso Odzd?2  figo 65 @@Hz]
f) wOMmf sdztsy jdedj &3 ftedzMOHjBd » UGS ¢ S04
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|l nodoucti on

The climate, topography and soils can in sc
t he a/teigeen cover reduces t he possibility o]
VVDokucHHaelwvas given great i mportance to vege’
from erosion and a decrease in tha .M.| biwe oéara
spring and after heavy rains in the wgrrogwtnh s
fields they run in al/l directions, storm and

A good vegetation cover sharply reduces tl
pr ectiipoint af all s out. With high intensity of r
danger of erosion may be much | ess than in c:
and with | ess intensity on slopes with poor p

Research materials and met hods

Vegetation cover omouhéeawemmasrmamypsasismiolf aiih
PamAlrai vepget aQn otnheg territory under research
clearly expzoensessedarelThmamed by tHhe Kamonsanpd [of
M.VKul ti3dsovyvhownt ain zone (ephemeral -chesetaisn,
(Turani arm egrbaxcxloaursd mount ai2W 09t € A SWOJuyY miugpihn gt
al piibnoer e a | and Hi malayan type of meadows), 200C

On the foremost mwewmnteainn osudso paersetabsy fhei ng h
Turan Basin, the umpemthounadamy ofs thhghlkowt h:
smaldt ewen section-girsassc ceyprieenerkay Idewerts forn
mountains i{450 tm) ,14t0M0e main part -mbutbhhaei herzoDn
the Tura/meghaseloasd mount ain steppes.

The basiims prsogfmneda ri ¢ and the sl opes of sol

gently sl oping tThhaen atrheea noofr tthheer nl aotnteesr. i s s mal
of southern rumba determines the overall char
| nsi de ,t hdee pzeonndeisng on the exposur e, t he sl
there is a fairly variegated cardeeromodphleus
ot h@mesoxerophilic or mesophilic.rtTdhiem ec 0o mmuan
to the slopes that have one o6 fagmeaheedmegha
stone, bearing traces of greater or | ess eros
Composition of the flora is qgui te rich,
commiuine s . These are, first (ldr daelum bguAabdosseusm

wheat ggaspycdBoi)ss gr olCrad amagd oSt L s) .e)R,0 tgdea cokss f
DactylisL@Blromaursati enygs,smibsu|l b o uRo a | uklgbnasa @ umbe
of ephemer al-so0 o0 bBredimufse &xhiao)dpa RD aBnd aomt h(bm.jiBa e
tectdrdmenja ther@uScthcereibn, a Bigw sAkergs )Itr¢ipusn cli,al i s
Het erant hel(iRwuns sp.i)l iHoecrhusm

Resuldissawmsisi on
The | argest area among grass formations 1is
They are found ai2l®m® anl tiint udlief foefr eh28 0 i n me
preferring mai nl vy SsIPaopgscbiveoagbher ag80%mb a .v
Theresence of Asher wheatgrass -grnaibnaerd] eayr ecaosmnji
Small er areas are occupied by the communitd.
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of 11390000 m, | etchtei vper oc blvOeOr%a. g eT hiesy 200f t en spread t
creating there meadow and steppe groupings.
To develop effective measures to prevent
Uzbekistan, speci al st uadi etsh earees sreengcuei roefd tthhiast
and qualitative terms. This | and is character
thickness of soil formation and soil <cover, a
thapractically do not manifest the2hselves on
The possibilities of remote sensing data a]
course this is due to open accedsswittoh adiviareireetl
and conmtaddfngsoftware for their processing.
For mediaumasdsktape mapping, the most widel
sensors of multispectral i magery, ceiwnee éenery
weeks, and at the same time they could be tak
of modern generation, an increase in the numkt
reached 11) makewairt opscs siiabhlue at o odbsFecdes wi t h
The complexity of the process of decodi ng
objects is due to the fact that the | andscap:¢
which itrhel edesnents and components of a divers
The creatliaomdscfapgoisht udi es begins with the

a factor of | andscape formation, andemédnmst s nmgma
sl ope exposures, the combination of 8hi cFhorl etah
mountain territory of Uzbekistan, remote sen
mo d e | (DRM) of the areaDRBMdell|l swsdygneadttd ¢ welte
zones of the research object, and draw up ma

steepness) .
Analysisiet heghain points and the par amet

t hatt etndleency to increase the steepness of the
the territory of the obj ectl annddsera pree smeagr,c hi.t
classify the vegetation owoavteidi.n Triadidt iremsealalry,h
with the onset of intensive introduction of n
more accurately on the basis of processing of
Il n -samdscape mapping,clwegatfdteidonc onispleled ¢ b g
composition and qé@apnhtyittoymaslsa rraecsteerrviesst.i cWh e n
characteristics of vegetation, it i's necessal
channeldetamnmi n® the classification of quanti
wood, shrub and herbaceous vegetation, it is
At present, there are more thanbddd®dd opn i tome
mo s t stable sections of the spectral refl ect
facf9or sREM®2 g®d t he red zone of the spectrum i s
radiation by c0l @beBpihsy |tlhe ameaa N kiRnef rnaarxei dmuzno neel
reflection by the <cellul ar structure of t he
associated with a | arge phytomass of vegetat:.|
thezoed of the spectrum and greater values 1in
The ratio of these two indicators makes it
from other natur al objects. The best knioeavm ve
i ndée XDV I ( Normalized Difference Vegetation |In
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and near infrared spectridal toonrds. Clotnd raalyues
refl ecti oRED nspgeéicet rNdIR regitonmse,|] anatdunt @&l velygjeed att .
a fixed value of the NDVI, which allows to us

NDVI being an artificial di mensionl ess indi
and climatic cbaatncoerri asndcsalefb Yeg deter mi ne
organic saturation of soil, evapotranspiratic
NDVI is usually not direct and is related t
ecl ogi cal characteristics; besi des, it is oft
studied characteristiclOahpbd Dbhe tespgdreser edfat
computing the NDVI, It is widemgpmiseg, fiomclt e
of -s@antilscapd®. mdgs i[s the spectral i ndex of [
| andgeapd ysi cal i ndicator as phytomass reser
there are -domeapdhipchaylsicaddi ti ons: absolute alt
sl opes on which the flux of solar radiation ¢
with respect to the predominant tr a&moufner tdhfe &
t hat i n the mountains it i's customary to di s
communities of di fferent types with differer
phytomass i s #4mandedapeaetn@ondsf tai ogpgeod criteri ol

contours aofr aln&kn dsympeepes.

The object of research is the mountain areas. To calculate spectral indices, summer
photographs of the research object taken in June 1990 and 2016 were chosen, sincenatdhis ti
year the vegetation is in the active vegetation phase. Preliminary processing of multispectral images
of the Landsat series (geometric, thermal and atmospheric correctionsiréFig2), and
theprocess of calculation of spectral indices were cdwig using the ENVI 5.3 program.

The aim of these maps is to assess the degree of disturbance in the vegetation cover, monitor
the dynamics of changes in vegetation cover over last 26 years (between 1990 and 2016).
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Figure 1. Satellite image dfandsat (1990, June 16)
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Figure2. Satellite image of Landsat (2016, June 16)

As mentioned above, the stronger the proce
and density eof, vaepgpertoaacihoinng( it.he state of an u

percentage of refl ected radiation in the infr
(Fig@idaeThi s makes it possible to detreraeowner ti
anal yzi ngAtdaef iINDiVile empirical correspondence

type of topsoil (including the type and qual
(http:// wikiJgislab.ru/ w/ DSD

Table
TYPE OF COVERS VALUE OF THENDVI
NDVI Type of cover
0,81,0 Very powerful, dense vegetation (tropical or bréeaved healthy forest)
0,670,8 Powerful, dense vegetation (forest)
0,405 Scanty and sparse tree vegetation
0,210,4 Shrubs and pastures
0,090,2 Open soil
10,1¢ &1 Rock mass, sand, snow
10,42¢ 10,33 Water object
10,55é¢ 0,50 Anthropogenic cover (asphalt, concrete)
0 Cloud image

The construction of the NDVI by Landsat remote image allows to assess the type and state
(degree of disturbance) of vegetation cover, including the forest cover at the date of survey.
Comparison of maps of the NDVI for different years makes it possil@stimate the dynamics of
the process of changing the state (to the best or to the worst) of vegetation cover in the period under
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consideration13]. Below an analysis of the NDVI value for the research object is given.
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Figure4. Map of distribution of NDVI (2016)

Values of the NDVI within 0.18.021are confined primarily to high mountains, 3000 m and
higher, that is, in the upper altitude range of higbuntain meadow landscapes. Here, the greatest
areas are occupied by higountain subnival complexes, where the continuous vegetation cover is
practcally absent, and individual fragments of meadow vegetation are represented by spots. Natural
complexes characterized by low values of the NDVI are found in the lower tier of mountains too: as
in the highlands, these are the sites practically devoid gétagon due to extremely low moisture
content, as well as anthropogenic influence (overgrazing). The area of such land was 8.5% in 1990
and 9.19® in 2016.

Values of the NDVI within 0,02Q,099refer to open soil, herbaceous and shrubby vegetation,
charateristic for 2500 m and lower, which corresponds to different vegetation options of grassy
and shrubby vegetation type. However, the same values of the NDVI are characteristic for the
foothill part, where they are similar to areas with steppe and sentidesgetation, widely
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represented within the territory. Along with herbaceous cenosis, there are quite large fragments of
shrubs and agricultural lands (fields, vineyards and pastures). The area of such land was 13.9% in
1990, and 11.3% in 2016.

Values ofthe NDVI within 0.10.24 correspond to the sites with shrubby and sparse tree
vegetation. In this category, there are cenoses with a certain type of vegetation, as well as
landscapes for which woody natural territorial complexes with weak density ofid¢reer low
forests are more typical. This zone is a transition zone from steppe and semidesert landscapes to
foothill zone; in the migmountains there is a transition from mountain forest to mountain meadow
vegetation. The area efich land was 30.2% 990, and® 27% in 2016.

Values of the NDVI within 0.8R.48 are quite widespread on the site of research and are
typical for landscapes with shrub and spdrse character of vegetation. This type of landscape is
located and confined mainly to the sa#opes, it is also found in extended sections of river valleys.
Within this type of landscapes, one subtype of landscapes is distinguishedoomdains meadow,
steppe, meadowteppe type. The area of such land was 20.5% in 199@ &218% in 2016.

Values of the NDVI within 0.49.69 correspond to the sites on which a dense vegetation
cover is formed (herbaceous or shrub nattgaitorial complexes). This category of index includes
natural territorial complexes related to both highuntain meadow (&alpine) landscapes and to
mountain temperate humid landscapes. In the highlands it is mainly a thicket. The area of such land
was 10.4% in 1990, ardl 14.01% in 2016.

Values of the NDVI higher than Océrrespond to different degrees of tree density.nglsi
valued relationship between the NDVI and the woody character of vegetation is noted at its values
higher than 0.85. The index in the range D@85, in accordance with the index gradation (Table)
corresponds to closed (dense) tree vegetation. Theareich land is 5.5%.

Concl usi on

Based on data analysis, It could be concl u
main features of the assessment of soi l pr ot
crowns and shrub belt and t hwers.t aMeeg eatfa ttihoen fic
steppe type, with | arge amojuunnti poefr , h esrpbrsu caen d as
wal nut trees. Practically intact vegetative ¢
this area. The highest percentages of -pmadj ec
medi-ruems i peamntssare found in the grassland. C
speci al measures for restoration (except in i
all they require. From what hasutbeede no ns asihda daobwo

with the exception of eroded -gndifreédnceser al
not contribute to the formation of surface |
mount ai nous areas.

There are plant commities with insignificant signs of disturbance, such as: a reduction in
the percentage of turf cover (with a sufficiently high projective coverage) and the sites with weakly
erosionresistant species. Weak manifestation of erosion processes is obserhetthévakception
of eroded insolated slopes). These lands require partial surface improvement with regulation of use.
Vegetation of this category requires partial reforestation measures aimed at increasing the closeness
of crowns and the restoration of wofddor, as well as favorable conditions for the natural renewal
of wood vegetation. Naturally, all plant communities need protection, continuous reforestation
measures and facilitation in natural renewal.
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AGRI'S PO1

STuby OF THE DEVELOPMENT PROSPECTS OF THE E
PROCESS I N THE WI DESPREERAMVNMOUNTIAS NOF GEDEBEY |
I N THE CONDI TI ONS OF GEOGRAPHI CAL REL

EMust aZ RevDnstitute of Soil Science and Agr
Baku, Azerbaijan, zakirakademi k @me

RYTUY[1R[ lrtuelrsuvrl (o1l RURC wLZrHUlULYZ[ 1] ¢

Vit Arewd 10 zrReIstddvvtorrrigmioraIm 1 Jylom
Lrrrarsesfid mowhuedd 2 Ao

Ef EMlsOWQy © OdgHn.. fg@dds,dlskzls ftsyostseo jHjdedw d Oct
L jteBO2HY OdZO, ¢. zaOLikr, akpad doBiOR@madids, . r u

Abst Caompl ex-grpaggumaphic and agroclimatic cor
l ong and anthropogenic eff ecteameorng etnhcee naantdu rwvail
erosi on. currently, 43.3% of the | and Republ
kinds of erosi on, particularly irrigation wa"
agriculture, wi delkeyornmpl|l &imequedodangrivati ze
erosion control iI's a precondition for I mpr ov
gl obal studies improve their fertility.

¢ dedzts Is Oy dzs ) dz’ f-dejdtcaste @atsd W J ME dd  Jdn < e to A iyl
dL jteB O2HY OdzO, Hdzd Isj dz! desy Odgstetstf 56 j dgdetsjy © fSL HJ
otsLdzd Cdetse jdzdt hdqesSCsRBOMh IsOB des?2 1 tesL dd. ] dz0O
LtetsL dj 2. l ¢LjBO2HYOdzj t©WOLoOdIsT ofny odHT" 1 tot
9 jlstesoOW. 10 Mbotej di3gj dgdesdz L sOf j twWOLoadIlsdw Mmj dz
tcj Wsted3O. 1 tsofj didd Misdes ftedo OlsdL dqtetso Odadz’ § L J dgdzd,
wodzw jIsfqw ftjHOOtdIsj dz' dzn d3 BEZMmdzse dj d3 Hdzv ftseor h
MidpSsntsLW2flse jdeder » S kdzt skte, ybts btejBkjl M dzt
f dzBH BtetsH d J .

Keywodedpst:h, topography, sl ope basis, terrac
s dz¢ Yj or je difpcetsfedf:, tojdzr JW, BGhdseOddj tlsttmO, |

Il ntroduction
The main task facing the national ecol ogi s
evaluate the arable | ands formed i n tatei acm utnh
met hods and techniques of their effective wus
| eading countries and organizations have held

to protect their | &odgr eAts Dhiethkl Eunbboprraat So
Lands in Spain in 2010, the |l and was consider
was paid to the seriousness of |l and protecti
| nt eornmmdt iSoci ety of Soi l Scientists in Thail a
dedi cated tdsaihle peghbadeant iodn i n the facd noft hte
Sspring of 2014, t he | nt €t eista t RProata It h En viliraonren e |
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StPet ersbur g, Russi a, di scussed issues relatec
i mpact on soil bi ot a. Cultivation of agricul:

including Azedbaujamn usnfes&aobrable areas with
t hat about 60% of the country's territory <cor
of erosion on the ecological parameneéer | omas
types air massesgeasr aveghilc als d orcdilt in@turian  a
d fferent relief el ements iis predominant i s
s on the soi loneacnhc ryeeaasre,s ,t hlee ardiisnkg o fo ear
tivity. As a result of wind erosion, t h
t c
t
ng

©
QD
(@)

r
t
c

o
c

o the destruction of the producdiiweal |
ity of the soil. The fact that the area
the economic turnover is one of t he
ems and food shordeargetso imedthet fautfuoed M
c oumt.hye,c tOa.rle8 of arable |l and is needed.
the Republic of Azerbaijan No. 3004 dated
od sfuptphey ppopul ation in thé2Repabwaxs oddv Alzey
mprehensive development of agriculture. The
clude i ncreasing t he efficiency nofishgaes @
entification and mapping of eroded, sal i ne
oposals for the restoration of their fertil
sues envisaged invade tshatper @blogmaoof airecmes
e population's demand for grain, fruits, an
vel opment , and protecting the | and cover w
rrgeasa of summenegasbagesyreborawbere vegetati
protecting slopes from flushing andawdsho
stures to settlements pastures for under
0 ¢ i1loln
Work to combat erosion and mudfl ows in moun
osion control shoul dl fomcoat ioommn tdhfe @Eawevent b
event erosion than to deal with iIits consequ
Measures to combat soi l erosion -sboobmi e
agrotechnical, recl amati on, hydrmgpuloivee tteiceh nfieg
eroded soil s.

The purpose bh the 78seafchhesdciasnt icetng usty
area of erosion in theeGadabay mapgi dreyvetomeidI
combat eroshos. i Talbi mROG6Ntwe used01XG4 S technc
i mpact of erosion on the environment i n both
sowing and grazing in the &mreaw cfoirmcumthaiorh eb
the Gadabay region of the Lesser Caucasus. W
practical, scientific bases.

-7 < n

- 0 T O
o< —Ta

oo —T—Ta " ~—T0T TT0 ""T00T T —TT T
-~ S ®QO®DSW T QO35 00 T™hTe TOO0 o T 3T

T m
= =

Obj ecMetamald research
Met hodol ogy of Carmpar attisear chheogr aphi cal m
K.A Al ak baanrdo vS h . G. Hasanov were used in the re
properti esbloafc kmoaunndd mmauinn tsaiiln s exi sting in the
the foll owing met hods:
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aAccording t o t he sampl esgrtasmkud mmenr igcenebo

hygroscopic moisture, acidity, the structure
bSoil field moisture was studied in 3 repet
of-50 cith5( 0 ;0 2c5mM)il GG dé2a®d (cOib; 0 2¢5m; 0 05 Oc m) ;
c.The water permeability of the soil was st
iron cylinder (h = 12 c¢m; d = 15 c¢cm);
d Determination of hudKnounso vian osvo ime tshooldyt i on
e Determination ofd ay sowd enét hases i n the s
f Soil @apodenyi 6mE)} ri c met hod;
g. Determination of hygroscopic moisture in
h Determination of structurad bantdheaeagmeteha
NJISavvinov;
I

: Determraatul omebfic compocorntdiomg i o tthlee sg
by R. H. Mammadov;

r. Determination of mobile phosphorus in so
m. Determinati on ofd Heodtraoly tnsi tnrectgheond ;i n t he s
n. By c¢Soaltenlagre met hod.

The depth of | ocal bases of erosi on. One
intensity of display of erosion processes 1is
hi s wr iStSiorogpd ,evS.(1948) .

Desaorgi hihe role of a relief of the erfibseé on |
terrain is the knel/l of erosion processes anc
these pProfSesSesSobolev (1948ne icrodiddadtieoan st lwatt
depths of | ocal bases of erosion in 4 times t
power about 4 times [6]. The deeper | ocal b a
coll apses, sahefd oiwi nrgawarteesr and rivers. Thi s i
bases of erosion is mainly determined by the

runoff and [@RloEBion of soil s

Anal ysis of studies
Mapping théodalpt bas®d of &€racdieom fpamrtt lod

Caucasus, us on a topographic basis, was comp
bases of er osi okiw cRaiyy, e rK oyzd lldtadiga,a k € ey d ekl iecnhcihka A k
with their streams, vall eys, and gulliia90; as

10i050,;120060i1230013RD60i14B800/5800 more than 500 met e

Research progress and analysis of

The compil edimapg hehsws tthleaatst ern part of t h
varies from 50 to 500 m, and someti mes mor e.
hectares 12005 .2270/9%,2 . 50 ha D4r0 0D 715962, . 52 0M0a or 39
ovdphD0o ml1742.5 ha or 16.61% of the total | and

Studi es have shown t hat wher e t her e i s a
intensivel yS. ASsoibh®#ii@debye®8per | occal thas ehsi gehrea
watheeds above the River, there are more destr.
ravi nes oaibgWeriigvhetresd average depth of | ocal b a:
i .e. the territoryhaiztasrfedldfusi s potentially eros
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Table 1
THE DISTRIBUTION AREA IN DEPTH LOCAL BASES OF EROSION
No. Area highlights Group of Area groups
in ha in% gradations, m in ha In %
1 3677.5 5.20 01 50 3677.5 5.20
2 8362.5 11.83
3 8980.0 12.70 50i 200 27702.5 39.19
4 10360.0 14.66
5 9702.5 13.73
6 8494.5 12.02 2001400 27564.5 39.00
7 9367.5 13.25
8 7440.0 10.52 400 117425 16.61
9 4302.5 6.09
70687.0 100 70687.0 100
The inclinatidm ompoheamsturfaceor i nfl uenci
devel opment of erosion processes is the slope
S. A. Sobolev (1948) noted that water eros
sl opes, and at thencslame® tfimoeh ¥ edcsypmptdm qu

decreases/ Ha ourp/ 3téo 166 |m

K. A. Al ekperov and A. B. Agayev Aqlu9aénst)i tiyn d
soil 3 Bap5whmile the sl ofprad]fl1,150 it reaches 1

AccordiHg Al@9®e6rwi th a sl ope of 100 i2HOsh t
t/ ha, while the i410ptt/ &0 lamhvieewsof320Dhe fore
to make a topographic maphbasadtemnnt par 61 @op e
Caucasus Mountains in the 1:50000 scale.i I f t
5;17510;i1501205280i3R5480and over 450 (Table 2).

Table 2
DISTRIBUTION OF SLOPE SURFACE
No. Inclination in Area highlights Group Area groups
degrees in ha In % graduation, in ha in %
degrees
1 03 24125 341 o5 65650 9.28
2 3i5 41525 5.87
3 517 51800 7.32
4 7110 39075 5.53 515 172275 24.37
5 10i 15 81400 1152
6 15 20 124150 1756
7 20i 25 119425 16.90 15 30 364575 5158
8 25130 121000 17.12
9 30145 78350 11.09
10 > 45 26020 3.68 > 30 104375 14.77
Total: 70687.0 100 70687.0 100
I n doing so, It turned outangkbat ftbex 0nweds
sometimes more. A |l arge variety of steepness
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Cal cul ations show that sl opes slope | ess t
littl e, occupy omMm%W od5a8%.tcaI|hdcacatnadr eas eaar. 9. 2
Sl opes slope from 5 to 150 makeup 17227.5

er ohiaermar dous siBOpemakeaom GGite a | arge area
and | ow mountainouaremsesuntHara, eandi Ahppnecess
Sl opes'’ steepness of the 300 constitute 10
found in mountain and highland areas. Such si
e r o z i poansnnoyomi erosion greatly, and there are al
The weighted average slope surface is 200

intensive deve[ll@®pPment of erosion

The role ofdexpbepmentnofherosion

Il n the manifestation and intensity @f aybe
Exposition. Observat imeragd osvh owotulma ta i h hfé aormreismg a
territory areas, slmdpeSouwtfh weesut he x pDoswtrhee ama s
erosi on.

I n mountain areas have significant agroclin

The southern slopes are known to have the
accel eratinfg wehhda hperrammgs ssod | s and weakening tF
summer, when the souidhern sl opes are heavily

As a resul't of the combined effect of al |l
intensively, thekeslbet albbecamest sdapl awt boses
orthern slopes, causing in turn even mor e
flushing. And this iIis due to the fact that ir
osoil moisture, density of standing vegetatio

Accordimpgl tpeBHAhdU®WOE6 fl ush the soil with
o f t he Norther®h exposwnrda hwasedpesd ome.t hdsd s
view of the above, the US has Dbeen formul at ¢
exposition in the scale 1:50000, emi tting the
East; Sout h; -VBeosuttehr nE dagnf@n] Vo ut h

As can be seen from table 3 data sl opes N
tot al |l and ar ea, while the North group is 30
erosion processes on thees wheues wdekel epecdar
reclamation violated overgrazing to settl emen
as not executed agrotechnical measures in an
by sl opesubhe&stit han@oJ3oElIEhwest exposure

Southern Exposure slopes area is 5445.0 h
occupies 34362.0 ha or 48.65% of +total l and a
and under develiopmemti | sf hweweaguatlayt af fected by | e

A smal l area occupied by the eastern sl opes:s
area and, mainly, flush the soil in these are
Expos33i®n0 hectares or 4.68% of the total al
degree.

Resul t

I n the formation and development of {5tk er
mm, 715000 mml5a0@mM20A5®@M25QR0M@M30@5MMB40000 mm5 0@ 00
mm and 5®0Almenng with geol ogical and geomor pl
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territori al sol e, the inclination of the surtf
the surface | n@lliaryat iaonn ionfpotrieanareal e in the
er osi on iPOoiIGOFBE@I10DT1E0120528301325148MM58i mi bbyr |l vy,
the increase of inclination of sl opes the int
|l i ke rises in the formation process, the gr ol
process of erosion and intensity. Resear-<h Co

west sl opes,wddte, saenadshs esdmhpriedsr e exp[bped to er.
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AGRI' S PO1

ASSESSMENT OF PRODUCING ABILITIES OF FARMLAND IN A LIMITED WATER
SUPPLY ENVIRONMENT OF UZBEKISTAN

EBabaj a@®RCID: 0000000337069477, Ph.D., Tashkent Institute of Irrigation
and Agricultural Mechanization Engineers, Tashkent, Uzbekistan, a.babajanov@tiiame.uz
Elnamov B.,UZDAVERLOYIKHAUzbek State Researéhoject Institute on Land Management,
Tashkent, Uzbekistan
E Abdivaitov Kh, ORCID: 000000028664 7504, Tashkent Institute bfigation and
Agricultural Mechanization Engineers, Tashkent, Uzbekistan

JAr vstfruosvrlIVImf [ryfowpry rasImfycsausl 11 3m
V] JrRrRIsLa[ [ cI tov RY[ VLM ANLL 8L ¢ r T VRErL SREBV O O

EJ OB OH 3 Odz©RCIDI 0000p00337069477,C OdzH . | C su®h UzPdzls < d 2
dgdzmisdlsizls ddzy j dzgj etse dtedecOydd d ddij -~ OdzedL Oy
CGuOh Cjdzls, viaBhpaldhmp@dzov @t i i ame. uz

ER dzOd3ts® wuiL. BJC[CHntﬁntZHOth@dz@IaW]dZJ H ts af @fldcjtsdp’ CisCdz

ddzmisdlszls L j d3dxpLzin®dsjs@gisdaPnie) dzs, visj S dmlsOdz
Ed B HJo Od Is ORCIM 000400286647 50 4 , UOhCJdZISfI]Qq'Q d dzmisd Is
JedcOyGdkd (O®IE Mi ¢ iU S j s, » iglsy @ ,d s O da
Abst Tahdets. article 1s investigated the <calc
agricultural l and plots in the current cond
Uzbekisthaa, coehsctered one of the deevel oipti ngt u
both theoretical and met hodol ogi cal aspects
economic | and assessment based onofi ti.r rTihgpat iios
i n tsodraggstricted distribution is one of t he
i mportant to consider the evalwuation of soi l
assessment, thenpmberi oé ©cbunubmoo obsaes.

b dedets s Oy dipis.Ple ¢ g s HoNmY Is | Misj Mise j dedets?2 ftosHEZCIsd
ZyomlsS soc shipdzy s o tcj dzj dzdz" = EMzsedwn BeOdz]
timMfeedzdSd vieJSCdmlsOd, CisBsac@y O sfifudfrsipyj Isfipls tc Qsda d;
oLddd . bdmmdzj nize smw COC bkistjisduimcdy, bOS d
fsyes jdedets?2 wyjdeSd d eotftesmr 1 Codsdi3duyi M2 ByYj
tcOydtsdzOdz! detsy d L WWJjSClsdodatsy o Y sz IzthalBdedf jv - ts 5 |
SeteOded Y dedzsets otsHOtOMYtojHjdzjdadw WwWodzv jlsfw fSH
AnsLw2fMlse O, d CtcO2 dzy O dpddfpdpsizdztzf JiUs? v dtsd3sd yJ ME 52
stesh O d3F A tedy dfjedf dzeidisof df Is jsdz'h dpslzde zaw sL W 2dy'ls?d jalsf esMts

Keywoagmrsiicul tur al l and, economic productiyv
water distribution, mechanical composition of
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s dz¢ ydifpdzje fPf dz/ MEsatsL W2 Mise j dads J Zetou! v, 1 Cisd
9 0Wizso 852 HBSAgH,L jEhesh OjeiF tcOded yJ dedetsy o SHEBtOMY toj H
fsyoer

I ntroduction

n the current chain of economic reforms i
ndition of creating market economy in the I
e production potenti al of namell y scatbeded:t
sessment of | and and to determine the nor ma
oblems. The distribution of water to irriga
e assessmkewndt ioofn tchaepagndy of these | ands,
stribution all/l irrigation systems in the ar
ficient, technol ogies should be avambablne.t
u
t
Y
S
n
e

ntrydéds regions do not meet these requireme
er in the fields in the prescribed amount
acity of t he sofidrst i Itihtayt. iTsherth®ire, natnurt:
tribution, a scientifically sound solution
itation, i.e. the production capacsmentofoft
economic (normative) value of irrigated |
Far mer s, wh o have become major agricultur
economic efficiency and productivity of their
use dfabdwaimateri al alnadbmamréchinnamati alesoescesces
i mprovements depend on better irrigation wate
the agriculture of the coiumttrriyb thtaiso nmoivre dr e coe ng
requires efficient use of this resource. Oon t
for pgrhawté& and high yields contributes to thi
of 1T rmandmwsield. [ Thai si s mpbytant to take into a
determining the normative value of farm | and.
I n todayds | imited water distribution, ma n
watseaavi ng technlqgesesahdrteohmong probl ems. S
irrigation, sur face i rrigation, sur face irori
systems play an extremely important rolteéeoinnod
these two systems has deteriorated over the g
used i n ralgmoosnts aolfl Uzbekistan to address wate
using furrow irrigaty o[n2ls]y.stFars man yF eyregarnsa tvle
has been cotton, and over the past four vyear
Cotton requires much more water than other a
gual itrytidfe sS®ils had dramatically dropped,

~T QOO0 sSO0Ma~"TT YO0
SO T ®O0 T L IO

i ncreased at t hat ti me. From year to year, \
declined automatically. Under strmanai emgt lte obeye
for every farmer under the condition of | i mit
Materials and met hods

The research shows t hat according t o t h
Davergeodezkadastmsiwhliec hf oirs coonnldyu crteisnpgo st at e
2018, the total number of farms in the count
wheat growi ng, 8915 in cattle breeding, 481"
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vegeet aglrlowi ng, 3372 iont hbeeetalreesasanfd]1l41Teh2eiirn t o

hectares, including 3400.9 thousand hectares
pl antations, 32.7 thousand alsd aitraerse sa nadr ahkalyd iled
is 952.7 thousand hectares [9]. Most of these
use is inseparably linked with the natural fe
the mostant mpemature of the, sbl2.] fMdBet i 2@ t yewoti le
directly related to the process of i ts for m:
devel opment of the soil. | rs thleangd | iue nmer o fr

The regional pcel ciunhaitairci,t i geeso noofr pshooillogi c al an
of the republic, in particul ar, the fertilidt
actiawmidt mwat ul®2 7 ,f az8,0r239]. Therefore, secondar
where groundwater flow is | imited, and water

undoubtedly have a significant negateye-nbompa
observance of norms and ti mingcloifmaitrirci gcaot n doint
area, especially the requirements of t3hle3,pl an
142324] . A number oAfb 8 oillD,]s thieslnifieBvset st W a2t, t he i
republic are | ess humus by nature. Neverthele
water plays a speci al rol e in t heThferreee oawel, t it
irrigation of c¢crops during the gr owahhgorsptaisom
mi ner al and organic fertilizers into the soil
rming the quealsi tcynet asdoilys ®a a result of h
e productivity and quality orfecllaamdatd wen tcmn
nds. It is also important that ¢ hetterelldand
mand for irrigation water for crops sown in
For exampl e, cotton crop duribn@mMoOhe wgt ewi p
ctarie00BDf00cor ni8&MmWdod, OMaG er , pdepbadt ageon t
riety of plants. The water consumption of ¢
ea. Consequentl vy, the provision of these af
of t hfeacitnoprosr toafnthi gh yi el ds. This has bee
pracibiljt.i dmerpsar[t3d cul ar , agronomic soil s,
i vity of the soil vary gr eailtyn wndenri ftilcan
nges in the microclimati¥ 8ondiiteihonrsr i gfati o
zy particles enter the soil, resul ting 1in
tile | ayerisisa fhoirgnheldyy sWaltwebl e fl uid that
nic fertilizers to be fully absopbadtisn{ @
resul t foafv omeaibritbaeirnirneggiame t hmod wgh ciad r ipg &t
e soil, ammphnffamdét bba daeadaedalva pprgebrdiatrai fo gfe
ria, are significantly i mproved. As a 1
sified, t herien i sl antsst,r omhgi crho oal Isoywsst etnmh e
wegaand 5@dt.ter [ 2,

The above studies suggest that the moder at e
i mproves its quality. Thisowitapaertwi of yt hes

o — ~+ —
O 9 SO

Q - N QY *F a0

e N

= T O T >»O0 T O QY 0O < T
O S5 D0 v

® >3 9 > n = O C >TO S5 ST 90

n —+ 0

increase their normative value. However, i n
achieve this result on al l i rrigated areas,
irrigatke®snamet wor |l t in modern type, where thi
should be noted that today in irrigated regi
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uch conditions. Mo s t of t he | rriiggaatte do ns isnycset e
i mes adbasgdouniB8t OPos of 36 h@ ground water is
he river unt il it reachesl nnditei tfuted,d.t PAerceo r a
anals in thetbeumaiyn. c28a0% @afnd 36. 0% of th
rrigation canals need to be repaired and to
Consequentl vy, part of thercigmwbataerat doeee
standards. Thi s, of course, wildl have a negat
economic value of the irrigated | ands in the
advisabl e t or raeddt iome anoea fef icoi ent on irrigati ol
coefficients in the existing methodology of ¢
S
[
S
m

— 0 ~ ~

oils. As it is known, soi l v al ufadr toinl iitsy ao fc o
s, natur al production opportunities. This me
oi |l valuati on, was developed for the irrigat
iddle of thd 20bbegeenbhtuty, improved significa

Today, the evaluation of irrigated soil s i :
of aldpoiatl@apprai sal scale is used. Appraisal
| ohgr meseeialr ches, agrochemical and agricultur
for al | soi |l s, the period of Il rrigation and
assessment framework on the eval wasi devetapec
put into practice in the opetirmalveomdchannsal
based on the quality of the soil wel | drai ne
basic assessmenhtersmall er @ sso ubracseesd oofn ctertain so
di agnostic signs of specific soils, including
soi l washout , gypsum dept h, groundwat er dep
har dnfdds

They are developed on the basis of soil st
considered in the process of soil eval uati on.
calcul ated by multipleynwitsg btyhe heorsmedt ichhraracaaefe
derived from the evalwuation scale. That i s:

Bt = Bsh*K1*K2*K3*é*Kn (1

The main difference between the economic Vva
valuation is that bonitirovann mainly examin
economic conditions of agriculbnurdlanpr o du crteig
main production tool of agriculture. At the s
productivity at the | evel of agricultural i nt
cal cul atngd i myt ot alcicount nat ur al and economic
pl oltasbaonrd mat er i al costs of agricultural produ
been one of t he most di fficult pfr obdedisi of dit
sectors of the economy requires different ap

mar ket economy in Uzbeé&ffbe¢eani val &8ss d03 mean tmoaof
production facilingiesienfhefscuanwdopreaxiscial d
anumber of methodol ogies for economic evaluat
i mpl emented in Uzbekistan. I n particul ard i n
[ 21, 2 6] was devel oped i n t he framewor k of
met hodoleovgpgy,uattheen of agricultur al l and in t he
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out, and the results were put into practice.

According tod oglye wmwmetboding to the purposes
evaluation of | ands is divided into gener al a
the effectiveness of cultivation of a&a @gamenal
assessment is to identify indicators of agric
in the 1990s, Uzbekistands transition to a m
patterns, t he tranrsmitng,n ttlbe muddad ftumce stoamlall i &
agricul tural | and, and the transfer of l and
met hodol ogy. Based on the research, this met
met hodrmfndeget he qualitative, economic and c
ofUzbeki stanome2hpd2bp. tobdiay known as the met|
value of agricultural | and.

According to this metbhedofo@y,yitchhét noornmatia
the average bonit score of soil s, nor mati ve
agricultural producti on, | ocation adjustment
conditibinsal Specmor majt iive defti nend oane: ( NI

50 OO0 vz v (2)
pTT

where, GPBPPapdartl gross prtoldwst per irrigate

Pns the rate of return for | ands with diff

Nor mative value of 1 hectare of irrigated |

. VOO0 3
0 ~——Z P T T
0

where P is thel paenm ceapiatgael ofadba:mkt ed at 5.0

Ko Corrective coefficient on intensity of €
devel oped for regions and districts of the re

Even in determining the nor nahiisvemevtah oudeo | ®
recommend that the adjustment factor wildl be
the adjusted |l ocal conditions.

Results and Discussion

However, the proposed correction of irrigation water supply coefficientseobthe factors
that does not allow solving the problem positively. The fact is that soil boundaries do not
correspond to the boundaries of land plots or fields of farms, because the soil boundaries are formed
due to the natural processes taking placehm area, and the land boundaries are atrtificial
boundaries.

Usually, the borders of farm fields are irrigation canals, road networks, coligotbens.
Therefore, the level of irrigation water available to each field depends on the availability of
irrigation networks and canals that allow irrigation water to hglsed to the field. Hence, the
adjustment coefficients for irrigation water input can only be entered after the average soil bonit
score for each crop area is calculated, that is, the average bonit score for each field is determined by
this equation [1]:

620 820 & ¢

6 20
6 0y @
V] V)

C4 TP

Cc4 Os
M Ci
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where: B1, B2, ...... Bonit score of the soils dispersed in BP

P11, P2 -Ru2aocaotipiel by soils, ha

Then, using the correction coefficients adopted to provide field irrigationrwate can
calculate the average bonit of soils scattered in the field, namely:

6 6 zi (5

whered Kcis an adjustment to the level of irrigation water fields. It is recommended that
these adjustments are as follows (Table).

Table.
RECOMMENDED CORRECTION COEFFICIENTS
Level of water supply, percent - Level of water supply, percent -
1000 1.00 50.0 0.75
90.0 0.95 40.0 0.70
80.0 0.90 30.0 0.65
70.0 0.85 20.0 0.60
60.0 0.80 100 0.55

In order to apply these coefficients, the average bopdgits for each farm field and total
farm land are then calculated based on the level of irrigation water available for this farm, and the
actual production potential of the farmland. Then we think that it is expedient to calculate the
normative value ofrrigated arable land according to the current methodology based on the latest
soil valuation data. In particular, Rakhifta in the Rovatak district of the Urtachirchik district of
the Tashkent region of the Republic of Uzbekistan was 78 points, witdaagtinto account the
fact that the soils distributed on the territory of the farm were provided with irrigation water. The
actual natural fertility of soils in this farm can be considered to be quite high. However, this
conclusion can make the farm malficult, as irrigation water for most of the farmland over the
next 3 years is on average 92%. Taking into account the average bonitet of economic soils, this
indicator is now 74 points. Determining the normative value of farm land using this boniteissco
about 0.8 million soum more than in the previous year. It is this index that allows to determine the
real potential of farm land.

Conclusion
Thus, it can be concluded from the above studies that the proposed methodology of
determining the natural ity or natural production capacity of irrigated soils allows for a more
accurate calculation of the normative value ¢
This, in turn, will allow farmers to effectively organize their land use arsfagwable use of
irrigated agricultural land.
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o Cdz¢ yow dL d3 dzjoditgs fCiafjdgiddsly ddz@c telzL S 2. 1 toj L zdz Is
feswe dddm' dOwkh jddY ©Osdsejmdw, COC ftdiesHd
fesdLosHdlsj & dsfild, My sfce dsfmls: Modse sl
WizdzC ydsded tetso Odzd & . 1 Otelzh j dzd jo tiftefipdsmrddplz 7 td ot
Eiddzj dedzs? Ocgstotsf ¢ § dzde’ g W OF Is ts te O agdly, dzSiytaidisodgCodef g
slsdesh jdzgd2, MmMAzsydeh deamw o sy MMy dr 1 eotdzs ydt
0SlszOd desfls: d oOydesfls: tjhjddw {2 fse
SCteOdsd Yo ©s EEd yj MC ks, 1 Stdsddyi MSks d fsdL e
MSLHOs h s dzOYtewy jdzdzesfis: o jj t©jcedsdOn, kOS
Lisazsedui MEsets tOo datse j MgV  lfftdeftsitg oiis’jj ldsdry'j  C(OfSts frirpls
ftetsdsr M dzj dectf GO yizj darf J - Misdp] By fiAys scts wwOLoadlsdw ¢
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ssdzyd f ydvw, MmowL OdgdzgOY ) trtcOdes?2 Cteky O h j 2 Mtc]
OctcOtedzse s twWOL o dIlsdw MisteOdz ZzOh dzts Mo 5§ slstc Oy
f smisOdztso dzj dzd & ptee / 4/ Comndkiended zakon. kz/)Pa¢tument / ?d

[BI jSI d ®ibBHISO dMmfdjH o Odad 2

[cOodm¢ OW Misj ' W@HOEPhHEaas | dizd L 3] gellzs @lsd  di3j A H Iz
¢ O 1 dztsh OH ! Is j totc d I9SOJIID . ) tf fiplsEedgifCiOy f to j H fyls O dzW
dz0C dzs dzdzlz ¥t Oo dedidly , ( fig Oy § tizrtietp fzdzdzlz s o M oCH jOH dAfstd
YyoOflsd dz0 o sk B0 d3ts Yts detf T @6 slindsfisC 2C Hig ] azkzdp o 52
SlsdiBjlsSd. ltejHetedOw Lid0 Mhbsdl vgdictdds ks §|
Msjdfd ftjHMisOodzj d&zgO to" mdzr &3 ydlso jtelsdyde d&3d lsdzs
ftesdmrty Hj ddW, Colstster j rOtOCIsjtedLEzsIlsmwy o M
Mzedzd dzd Mism &3 cteOdzzdztsdii sted yd MSddz MmO Bdg! dztsrR fr
ftotsdzt 9 d Odz! dgzt tcQo dzgd dzgz, o C dzt YOffh B OtcC OlrRPD, o tc @s
SfMdetse j J4 4 Hwjodd]j 5OMYdi2HOdes, 005 @l PP gzO&Be ' n
LOIwdzzIls™ j o f sfpdzj Hifntste dfsdo HQ ddzé de'dd® day jddsdztsdzm o tsfig ik O,
LCMmMyfscdydw d Mmisj fj dz Ctolzlsd L dg MC dzsdzO® BB EMdzO9
COL dzz® (Bsh dgsfls: ftysj dzdzgsets §sCteso O, dn Mtz
Mo s2 Mise O, sfMme 5 dedzts s d Isj f[@s o & dste i3 tc  axBdiazgh iz ©
fsCtoso O LOadMmdl I tjd jWO d dBdStetstejdz' j WO ¢
otsLor h jdadets?2 yoOfglsd tojdz2 WO dzgOBdzs HOjIsMw 1 oL W
d sl MMl O fsyotssBOLEZEN A § SteH.

10 bittedtstedd [ ke Odem$ @21 | fpleizstyd, ™ 8@dgj B b Stcts
[ 1 100Bd4et | O3 H[Bed M. toOL dzd ydz = yd dzv A ftctso tSH
dMfdzj Hisd Beg B dzOH O W B § sYe O3] dmMmdzj Hizj B2
Cstedudej o' J, MG icisdsy d3ds’ PiBlr §CdeEse J, dzlas 6 d Wdejess. §  §
VEOLOdzdz | Isdfr ftsys Hjdwilsmw dzO@ fsHIsdir, totsH'
L Oftsdzj ded v, Mipthdztsdgipyj &f Qlsizsf M IssMisd, & rnOddud MEB
Bsh dzts s d .

g4 Odz' v dzmC O shls i v, Is @CtofYn @) Bzkzdpdln tal§) dzdzts Mis! OVf) ¢ tc O
LOf Q.0 ¢S CEh O, h oM O sOMfd2MEdds dtstej &3 d M
f dzsh OH! 8MclGL9 fig j HY C EIOStYtcnd ndsti dlsmfty dzO0 Hitsdzs Mmj
dZOM O H j dzd 2 .

vjtwetiedlststedY ftoj HMISOo dzj dzO Odzdzt &  Odz! dz" dzd (sls dzs
| \f j tod EORAsL BW . tjdz JW osj Misdetsmisd tcOo dad dzdz" 2 d
Z tc ts o dap 3V .

s dzd i30Is fsdzzf ZMmisr dzdzr 2 d MmMkrtsmMisjfdzs?2 M » OS¢ d
otSLHEZRA, 1M rHdvw Isjdistf jtcOlskztcO® WRGBANEIC € di ) @K 5l )s,
MOBsets RhkoH ZE4 B0 ) Midej@icte QuiAR ) H dzj Bdzts G sdzj Isdzj j
sMOHC BP0 I 8Rd3, O ldsmdlsj d8 B ko dzOy dzj dzdzets ls: 6 :

1 sye " o HMsOo edglzdarts o fry g3tf 1 jurigdztys e3dz" o3 t5 dziselaiz ipdts
Msdsdyoto®d d §imMcokd d ft cwOdkzdasdjlstedyj MSEts
iz ceddnls &3d d Mkfj Myuod &3d WwLOCydw di3d. T8 tsa8ud f
fsfmisjfjddes fsdedy Owm: ¢ dedydedds EtstedL tsdzls Ods.

tdOSydw 6 fiidqj Hstotsh O d3f Az jstens Lnj dflasye tBI j CIsO
FCOL" 90jls dzgO N jdzsydzz® MMtej H 2 5 fiyfitechllss@BddDOW fijB 0 foddn
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fds Mdztsj7 , 16 MOEY ] §oHo jwcOjlsmvw dL djdej deds M ko j
23,14%, tyjddeoOwm! [ShtejHdz S Ots tdzOlsdz d&id

15 ctOdlzdtsdd sted Ud MS stz ¢ Hasmis Odes o digd g s 6 Jzddulad i s
ftsH ) Odedj a5 % L 44 18,082 %c dd dz

I So®Rfdjch] fscdsh jdd 7 thdss ORH26 BHEYG B j |
Bj MCd CH24dzp) i ©O2 NoHODOBY diy, 14 7% Isls fmzdds , o o
(5 MK) Mske pldgfsersddyj%9ds’ j, kg d @HQ @B dz
HisMisd ¢ Of Is 8 HIKZOB 56 P dztsdzy j 9 Ols ™ j . wkdBBO §tedsh jd
27079, 79 &c/ 1 Co. d Byjddo®@ikdf)y@Htse dzj lso stedlsj dz

vsO0Bd&dyo 1

1rsduvft3r rrRoQV I8 RrRY[ SR 1 [sdr1u( ][R
grtdrcfnuidlam 1Lyl woéof?cres{B wu[rlR
= o S 5 ] sEdztsh jdgde" §| tshdzse
<3 ye 5 z s &/ LG, %
T u - - O Ca Mg Na uwbkzd3c Ca Mg Na

C ydsj dz' _ 0-25 283 74 19,71 19,16 7,52 1,11 27,79 68,95 27,06 3,99
2550 268 7,8 2223 2031 7,31 1,17 2879 680 2539 6,61

mazsf yo_ 025 268 80 20,25 17,76 10,71 1,21 29,68 59,84 36,08 4,08
25150 251 81 23,14 1652 8,22 1,48 26,22 63,01 31,35 5,64

J ¥ yd edz 0i25 285 72 2122 2200 7,17 1,12 30,29 72,63 23,60 3,77
25150 272 76 2420 25,21 6,11 1,41 32,73 77,02 18,67 4,31

| Oz izt stedu M¢ d2 MishisOp O dael ¢ tsdls,j Hig B2 iz v e
fts IRus teddzk, ] QPSHEBG B EHREE] H KBS s MGad Mfjds ¢ det= o) Qs Iz,
Nad s sJdHEBB2Yyk, COBOBEOIsdzMR/8 d iz d Xy dz'( FD:)Y MW s to
1) foydeddzz, B @i 21 ICtOsOnse k2.

0 dzOdzdL d tjLbkd kOIsT
sOy4d Mise j dzdzOW syd dz¢ O (BsdzdIsdtetse € O) weodzw jIs
fsyeotse jHJddWw. { d&z0 tcOL tcOB OlsT 9 0j Is Bj IssHJ-C Iz d
sjjsEqui MSky shMdssk fsysr, COC ftdosHdts] Isj ds
fsdsy jddY d ftddydfr lssct Eyjsryosqdes ©OL t
sdBdiyjor & jhj o Gshdsd Mstdjl 4. o &kl eed &
syjdeCd ftsye o¢dz¥ yoOdzOfm! ofmMj Msstetsdzdzj § dLEzyd dzd J
syjdsyd = Oz {ftyse, tc Oy Isr syJ dzsydz" = f5¢0
fsyo j dedzr =, IsOC ygj de Cjedzts ¢qfdadg d@lsf,j ©OMmisdlsj dzj dgr 2
LOMBdzj dzgdw, f§BSHo jtey jdedesfls'H . A tesL dd, SCkdz sktej dzdz
Isdzdlsdteso CO ftsys o ¢L jteBO2HYOdz ddijjls Mmoatsd
TOEOCljte Mjd MiscEs ALw2flsoO® HOLO oL dEy dzsfls !
02 8dz0 ddd SLCXKHlsa ® 2 fse j digg disdiy S dz sktOdd .
o' BdEOddm' o LOsdmdEsmlsd sl Mmews2filkes §sys {1
biotsy O2 detsflsd. RLEYOXZOM! Ly O02dshs! Chkd skt o
o ts2fise Isjtetedlststed d. O s O dg Qjp Osts LoWNdzZE S | dflssf tef 5 fyls.
d ctOdkdsdjsedyj NStk MmO kz.-MAlj & LezdRzdsQjislsj O
H O dzdzts 2 sjetedlssedd, OctsftesdL o 5HMise j dzdzOW R
LidBdkzj dMisd Lo Oded™ tBi jSIs@ .f) BSyj s (o BOkEZO
10 bkjtttedlststedd Bl jSCkO dhMmdzjHtses OddY ©OMY totsf
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f syoe:

1y dzdzr S thpgdeuysdzj o " J (S DP I50,ddD "G Q;

218B " G dztso j OAUAS tg d fpdedees’ 4 (OS104 TsI08ZsH ' ¢ )

3. Mo jlslastpd fpdejess” § (6C 109 GsB4pS®I j g

41§ Bde" § MR GFLa3 ¢

5. B' Cdzso j deeilzjc s ABOO0OBBP@B S G

6. Mo jlsdzr jzAgisddLpj7RBEBES , 7 G

7. ®B'" Cdzso jfogdb 3L Ja@didprm 65 G

8 fp § Isdzr §o-fipiplacats L jodidzr 3j76,,B 7

9. B GdARGEHAS? J7 3,;0 G

1 0Qizdz® o d @idiz Gt 7 1 6 ,a9 3 G

1 1fis dzts dz @ Q€408 7 4a,;59 @

12d.dz" § tos5u»926, 67

o asted ydzj o 20 f syustcdiststed d L Odzd &30 Is dzj M¢C ts5dz
e Odzm¢ 82 mMisd §d ftod Bi30dBs dy, s eSS & 26686000
tcOMf esMmistc Odzj der 9 -LLAYYOHHIAR? WO misHo Jdididndzy Hiz j d3s2 |
d Misd Milse j dzdzts?2 Htej dzd tc 59 O dzldg Wdz] dz) dzi J fizs y & s HA 6B)0 @Sk
wodzwe Isfpw yYdbejtelsduyudey J Blsdztsy jdzdw L£Ricdd izt it
~nOtcOCIsjtedezr : Btsdzjj o' MCOW dzOf tow ) J dzdets s B d ts5dzts
mMAzsy d2Odzdydd k2§ dzslsdzj dzdzse tiscds o drdzief a ¢ At SR 6 s @
slsdzsmdlsj dz detsj] o' MsSC OV H | RIS Sif t5¢ datleh ] delf dits g & 3
45 Mmds.

v OB dZf yo
YV sorouvr R I Lr{t-dfrRRYBL L EM 1 [V
1 sC 0L Ols, ] Ested ydzj 9" | I Mo j Isdzj dzde'ts je d My fdg B
R dzls j too ( M Rdzlsj tco Od M
|z dstbfn
0120 o3 2,78 3,15 2,99 1,66 2,45 2,02
07 50fm d3 2,322,48 2,40 1,11 2,25 1,72
07 100m d3 1,851,95 1,90 1,14'1,85 1,54
oL =%
0120 o3 0,200,24 0,22 0,14'0,18 0,16
0i 50 o3 0,17 0,20 0,18 0,120,17 0,14
AW, &t
0120 o3 0,23 0,27 0,25 0,17 0,22 0,20
0i 50 d3 0,180,23 0,21 0,150,20 0,17
4 2 330 tffifsdigalz. ¢ @z@006H syo '
0i 20 a3 24,13 41,80 32,00 25,03 25,60 25,32
0i50fm d3 23,3037,60 32,53 21,00 21,30 21,07
AdLdyd mMS Ow @ dzd dzO
<0,001 40,80 42,80 41,80 42,80 55,3 49,24
07 100 d3 9,511,5 10,5 10,50 19,90 14,97
pH
01 100 d3 6,9 8,0 7,7 7,5 8,2 7,9

HEBHjEYOddj ckdkkzMO o o)l ddr dwHSH L5 O His®@,
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CzddszmMO ftoj sBEZOHO s ckdizddeso ' § Chyfshfipisctsor di0 | Hls83H0§, tely @D
WEsmWisteild, @525 | ddydede Mmdzsw s ftsyer MmtsHjtoy Oded j
fsedztsh jdgdz' » Bffpdeso Odzgd2 o 1 Isdrn is4p OAC og®dzjl © dzj I
fsyer . 1 MdazOs shE&Esdyddg 65 -- {fisjsieey OgzejjH dfjtgc ditpts
ZOkttdw HEMsdEOjls HE 5,39% 6k j&ishsd §¢ddks
shdetseo Odzd 2 § tcji®B 0 dzB MO jslis: Mz 4i3ds3 . utsH j ey Odzdy €COIsd
Mz yoOw s HBEBHI HB 40%, vyt M simtsse fips.e z)j Jstc A
CGstod L tsdzls T fsye Blsdzd yoOs Ilsmw Iswy jdzsmizedzd dzd misr d3 |
fstesHT ) cdzdded fls™ d3 ¢ tc O dzlz dzts 5 2s, teld6 04, T € W tslfs s Is O otscfd
5B Bedzddzj dedetsisd Mtej Hdzj 2 yYyOMmisd GtotsW ddzw tcr @PEB 51
fpdzsw e d o ddzdzs o JOdz! dztsc3 Thazisy 1 Psup j OC EMls Ow Yy W ¢
dzj 2 IstcOdz' dgOw d M j dzsydzOWi8d O@p(dzeip)ls. v o ftoj HJ dzO~RA

U OB dZf yo
1V sodr1ovrfrR [ frft-dfRRYRL L EM 1 [V
1 sC0OL Olsy§ J tsted ydzj 9 4 49 jlsdzr £ sfipidtamsizy o'
ROzlsj tco C M ROzIsj tco Oc M
| Iz a3
0i 20 d3 2,02291 2,44 1,302,32 1,73
0i50f d3 1,6/12,80 2,21 1,00 2,20 1,45
0i 100 d3 0,32,31 1,55 0,80'1,9 1,20
oL %
020 fMmd3 0,16 0,24 0,19 0,100,18 0,14
050 Mmad3 0,10'0,19 0,15 0,09 0,17 0,12
AW ste, %
020 Moz 0,20 0,24 0,22 0,150,20 0,17
050 Mmad3 0,15 0,20 0,18 0,12 0,17 0,15
bt lzd3d30 § =hHEdE d@s@Qosy sua dL dyd M OV G dzd dzO
0i 100 d3 18,85 68,61 31,60 18,75 38,80 28,35
<0,001 17,6 69,4 31,21 19,70 35,90 27,97
0100 Mmd3 42,059,4 49,20 42,10 62,70 52,61
pH 9,00 22,50 15,91 10,00 25,40 17,25
0i 100 d3 7,58,5 8,0 7,6/8,8 8,1

4 J tofp dzdidse s sy acOmMY toctsmis tc O dzj dzr 9 By dal R dzy @ tyls wen
shdztso dztsdz o tf deydedetsls fic®,]  StetsHT Msmstswls dL . Odzdz
] dztsh OHY 1t sdr 598 5MBME@o dzv jIs 167

] MmJ tc izl Aissas" ~ f syoe On M- s v fiffflzeeGsdESitaRy j St
MtsH jtey Odzedj GSEdBEzMO HBRtHdI HB 2, 71%, fndzd ¥ Ow !
GdzzB % J HES 0, 4 %. 4 SH J 6y Odzd 4 90dzso ses OL 5l 0O, |
GdzzB d dzts 2 : ) 9Jtorndzj &3 G tstedQ , sHsYP. tsuwdsH gty PIsiaf g dzw ¢
oJternded 3 etstedLtsdzlsy 8, 2%, O o dzdydei i3 HESAtsSHdIS HTB
MdtesL J di3gde" = SYo dL z2yoj i3t ? IsjtetcdIststed d , wg dzv j Is

cOMY sdztsy | dedets 6 15 dzd ozgzs o § Otz thtz® s dzse stod L 5 dzls O. t
s el @ shdse 0dd2 Medhjlsjd Misekjls fjyHj of
HeMsde Oy hge, AW odg®. 100 ¢ (sys' . s6dan] igjers d fizsa

bdsj dz' " Ot ), zdoud e O sfw, ylsts = OO Is j-¢cdgeh fees? B
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dzd L d3fndedets 1 tod MtsHjtey Odedd ¢ Sedztsh j dzdese @l 52@Is sl W

Mz tsedsh jdd » thdseOdd?2 yilkts or Hj dwvjlsfw

fMtsH j oy Odgd j d©53 YNsapdztyhjji2iBsE e B tsdzj J . 1§ dzd yd dzO0 e

fsCOLT 90j s, L julkds' jo Mifi ts\fipi'tcssB dzOH O¥ Is M dzOB B 7di 5 d dz
8,3. 1 MmMddzt des Mdzsdzyd 9 Olsr 7 §is;ud Or | j Slsu ey gzozyg .
dzj MAslstew dzO Y wsor h jdadetsy MBHJey Odedy ddzO o 9 j ton
ddzdze o Ozt dz" 2 cettedL Bsdzls o edMmMtseor 9 OjIsw L Od3J Is dzts .
Gdzd dzgd plstsmisd ( 3, 8 8 %) d dOtcOMmisOded j d¥fty @dGd dy OMmtst
ftetsW d dzv , GHJj tB' Yydgets ddzdzs o Odz' dz" | cCtstedL SdzlsT f
silsdztsy § dad v o3q . HBHjtYOdzdj Mbsdzj?2 o ojtendzdn Ciste
o jdduyda@ilsfifvs ftsyeJ dedgtedgsz Of BBWa dizj 2 W s 52 L tsdzj
tcOdde d&Bj MsOB Bl yojlsmwy HBotsdz dgs BBz W5 fts
nOtOCIsjtcO 9 cdzzBsCdr MhzsudzetEeysy b iz® BE2%P ¢ 5 ou
L Oded 3O Is f sdad ¥ § dadz" J , 0O MokzsdyOStse Olsr j fsorhj
Efydztseo dw Hdgw Oalzd™ j dzp g S steOflse sted i3 7 Msdzj 2 .

J eegtstsL J G3dzte PMf sMistcOdzj dz2@ o § sdzzf fisr dedats?2
Bj MilsOR dLB" ssydetsc ts ftsojtndzsmisdetsa ts d G tolz dzls ts .
Odzdzs o - Ptlzsdeso Odz! dzf 7  stetsHOR d B j HiEtday M jsdadifvis u
1 dztsh OH ! HOdzdzr = ftsye LOddd&3OjIs 1400 ¢O. MmOt O¢ I
Mzsj &3 Bsh disiis e, 3S§df Mser j cetstedL tsdzlsT sB " Yydats ¢
ftej gz j ie5) dapidss 20

v OB dAf yoO
Y sorvouvr R I LfFOUL R Y1 3Mm R QfMIJoR L1 3y )

1 5C 0L O [ zcHg®sL j o Hojlsd j- dl ¢ ke o @ik g’

fnj tetsL j dzdz'

R dzls j tog M Rdzlsj tco M R dzls j o8 M
|23z M, %
0i20 Mmd3 1,902,200 2,05 1,43 2,40 1,78 1,40°2,50 2,10
0i50f 3 1,20'2,00 1,71 1,24'2,00 1,57 1,90'2,00 1,70
0i 100 d3 1,041,76 1,50 1,051,64 1,31 1,0011,70 1,45
oL BIs, %
0i20 Mmd3 0,100,17 0,14 0,100,16 0,13 0,130,20 0,17
0i50 Mmd3 0,100,15 0,13 0,100,14 0,11 0,1110,19 0,15
Al ste,
0i20 Mmd3 0,160,23 0,19 0,150,19 0,17 0,22°0,26 0,24
0i50 Mmd3 0,120,21 0,17 0,10'0,18 0,14 0,17 0,23 0,20
4 2 330 tWffiflg. dz. . dg§s /11000 ¢ fsye" . AdLdyd MG ow
0i100 Mmd3 30,1053,40 37,94 32,7035,40 34,37 24,9043,90 34,40
<0,001 28,0045,90 37,50 31,8038,30 35,27  25,3040,00 33,05
0i 100 d3 48,8069,00 55,17 48,5076,30 59,41  39,5044,00 41,75
pH 22,6433,72 28,08 258036,44 30,21 10,5013,70 12,10
0i 100 d3 7,88,2 8,1 7,9 8,3 8,2 7,88,5 8,1

slsiekCbkte® fsys BGd hs2 yYOml' s of 0Oy j &zO fndO
sldsj YO smw - z&Owd @dzOtiztizty ctstodL tsdzlsj . ) ORI % ¢
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kMO f LOCHdsdted’ &5 o jddujddid jets Ctsddyj i
¢ o' MeCBCka . sk dedzr o5 [
HBH]j©BYOddj GBhjeEts ODEIRG %M @p@E] |EDQERNL%G.

[ BE sfls ! 5B d3j dz0 H Do REI3MAS5 o AWps®@W 1 0 Ofos Yy &' . J
MdzOB ssC dz sktej dzdz' 7 @G MHdEs B8 | fizd qdziz © §f Kzl v BB SH | to
d EfmMddde Ojlsmw hjdsydshls! , ykst mMfismsefmlsekjl Mt

t4f OB HEDPO MsCsC Oted WdeQBRE, $§3%. | yj dzddzder = f sYyo
d dzdz® o d-©@ xtcdzts dzOIsdzr 2 Mdzs2, O o tstetsh O dfntsmB it olsCTiryw
dzdyj KB stosoatsets Mzt cssiiizOg Y Byadzl e s t6 O dzlz dzts
Btsdzj J Iswyjdzr 2, yjod# %,iopj dePdadz € tsstsweas j B W fydaw j Lk
MemMisOQoatsdd dqetedc Oydsdedsr = O gse | Biz OC i ve MiggzOB
hj dzts PdzoM®, (55 OB dzd yO 4)

lted tsftcjHjdzjdedd BOdzdzse BtsdedlsjIsO ftsye B dzd ¢
HgOcGdesmMisdyj MSdj fsCOLOIjdzd fsys. [Mdesode o3 ff €
CzkzmMO, LOfOMr Cokttts? o Ctoigdrj sBdlsOj i3sdz fdzts §

dL s, W dzw j Isfpw 9O dz d3 { dzj o3 dzlstsds EZyOfmlselzs h
Mddzels j L Jtezw B j dzC 59 . lted { Issd3 tMmdetse dzOv Yy Ofls! &
steeOdzd yj MSdr MjHddzj dzed?2 d ~OwOCIjtedLizjls Mmlsjtj
tcOMdsjdp Colstster §j BM dzd EZyljdzr o BtddlsdttseCd f tsy:

AW ste, ZOtwvHlEz M kojdduyjddjd Lktetsy 02 dtsfmisd
EmMddzde Ojls s0¢Cy | MmMofteslsdodzj dzgdi tOMmMlsjdzd?2 ¢ Bt
wodwwil oOyde A3 4 dzj B delstsds o dw MYy ytsdetsdd dalsigBOE
tcOfmisJ ded 2 . lted dzj HsMisObtsydetsMmisd Ctltstets?2 ftetsd M-
Ftotsy 02 dzesfmisd .

[HAEBL o0y der & WOCkstss WodvjlMmw ISOCYJ O
Meslsdsh jddj. 1 Meowid M yjidk fted ©LOMU) S@MgdsOC y |
fscdsh O 1 j i3 CardgPdgjs®fzdjls o ftsyj M ftoj oateOn j dzd
B 2¢O d Higj MBI { tytfiay i~ PE&ISG te@ yOlsj dz! dzs o dzd W § Is
WslsshmdddsjL O, [ Odede’ | &S OLOj dzd B dzdo-26y o500 j dzj o
f d3.

= (d@Y) 1)
100

CHEY LOY Ofr ckdkzMO, OL sK@,pd Kusigtfagdisthts fgdzetdg
WishW sia@d  dztslsdztsfils:  f,68flgp. s fdztsw o

10 tfhdtsej HOdds?2 Ytsttdkzd t©oOMMydls @ds j dadndsc
ftscdztsh j dzd W .

[Mdetso ™ 9 OW f! ByjssHdSj B HOGdsMisdyujMSdd s
fteddwbMsC s esHikzCIsdodz §j Isdfittedd MmistHsIOD 2] daff § yas yd
dMfsdz L 59 Odz0 W BStdRBEZEZO (2) .

Kt | ( 2
B =——-0Q00
Ke

CHBO Bodzdlsdtetso sYdz K23 B Ofztizd fERS H2 § OLO®j st §
Ked Msslso jlsflsakhdj §sCOLOI)dd ! lsOdsdds?2 §sys'’
ltejLkdr sOIs] §to jH jndzdgls@o dzfy lip®) isalaBdzdiZOY B s dzg
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HdzY  ftsys [EkecOdmCts?2 Mislgd disd ffQudse g 1 Jf didsdfd § 9us] dfhtsf
ZzOde " Mh d2 BOdzd (100 B Ofadd dejdazryjd dzff ts Upg) rd3dzs ¢ th)g tis
L IsOdztsdzdz” Jsoztsh jldmf ¥ ts € ded o5 s BS Staidtsupdgjdadz 4 Jsi@o®& fts
B Odzdzts o Is | d3dalzlg ¢ rpjrigitsd PEpdAZdZSe . [ jdzgjj § dzSH BSteSH
B Odzd&zOBd s} ©dzfdgdz’ jsdzlng el j Bdztsts o jify drjtsdedg’ didz’ dglz cftds
l Byd desydzr s B dfcddEBAP drdx@izd Is j Is

[Isd3j Isd o3, Yylsts tyj dz¢ 0 tOL dsodHdtsMisj?2 §ftsys &
fsftcOotsyde" » SBLWWJydjdzelstse 5 SlsHjdz' dz" 5 Mo ts2 f
sMdetso dz" | BOdzdzr BtsdedIlsjlsO ¢ sftcOotsyds dg Cs4 WWdy
BOdzdzr Hd&zw CtsdeStojIsdetsets fSHISdJH O ftsyes. RMyBsd LtsoC
Flstsydzy Is tcOB BBIsT it tsyddSj Btddlsdtsetd f§tys d
EmMdzseo d2 CtdeCtej sdzes? 3 Misdesmisd OB SISO M tyj dats

] mMeweL d m tcOL ddsdzB P 3@ l§ dzyj IS dkh-j b Mmdztse d 2 o
Btsdz! h ddzgmMlsoa © AL W2Mlse BGlsHjd dzf » tcO2tsdzse o toj
SH dzeste S H dats 2 . ds@Qaz'r W dfME ds@dets B3OMMdo O sOC Y] dai wo
hdieslts ttOMftesmisteOdzj dz27 L O d&zPdzded y dzr fifgts dzts @zl oz@ 30
MtsMmils 0o 5 3.

Rissegtsa ™ j BsdzdIsdtetso sydz j B O dzdzr tcOMMmydls Odg
BsdzdlsisO d {§oftwOoatyde n CL WWdydj dzlstse (s Mmls
CteOdgz dzsB3j stcd yj MEsdBEz MsMisOelz) 5 dedyj Mdzj Hize h j2

1 o= JIS[KL[KfT] A(G i (3

GHjop Bisdzd s tetso sydz" 2 B Odzdz 16 @ Liscizs{asf{Heds® fiplayjd2 21 B
fsyue;

Il sfteOotsyde” § St OV d sy j dd ;L Qs dzis dedEdshyldd) dzc
Modkztdzy] K@ ERIsdicOdkzdzsdi Isted yd MyS sk mMsmilsOs iz

g dMf sdz' L s9OdedJ &3 BBz Isdetse sydz = B Odzdzts o d
[EcOdmMCts?2 Mmlsjtfd, w©WOfmMMmydlsOdzder j Mtej Hdzj Oted W dzj Is d 1
B tsdzd Is jfilstO Is O 9 dzj dzO dlstsctsa OW Bsdzd s tctso sydzOW
IfMtej Hdzj Oted W d3j sd ud MEC G2 Wi @l ezliet 5y geazgetzc 5 HsMistsd

sO¢C MdzjHiEjls 5dLf twdoBfdad @o dzj dzd d Mmdztse dz@ » B O dzdzt
B O dzdzO dzd f sye fn Zyjlstsdgz edzdws hdn WOCIktstetsa ts
Csi WWduydj dzlsse , -utfosiay 9vrdzin § e t© dztsz0 M figlf) e @ ¥ N dsjdzlz qfdsdscf t
Bsdzd s tetso tsydz' jsu © @dzdztzi § & ¢ © dzd3 O fr) #§ dfsetc@(: y dig $ B3B8 O dzfipP tc
sB" C dzso j dfiAs (§ d @ icHd j B OdzdzO; K dsjold dz'djj 5218 PazPD e s9o s
fd tetsL PSdI@m P oztip® ] Is dz" - fizkz & s P dS@B P dzZzp 3z’ | -figletetisio jtsd3dz" §
8 518 O dziizPts ts L-crlreiaEd U4 O dzz®' C dzts ofij tztizl Jdazdzts® 858 O dzrzts o
O dzdzt o J-@rbz& tds 458 O dzdzts o .

v OB d&f yoO

{sd1rvyowr[?219c s J 1V RURE LI LYL OC 7 sudpdff¢? chiduvsld 1fdurL] o &
1 0dd3j detso Odzed 4§ § [ Mdzse RIStsEtsistst isd ] dztsh OH !
BOdzdkz BOddI HEMIst @ %

BisdzdIls, BtsdzdIls, Isa O

U J Bddz" §-€ Bt dotsdzj o ' 100 85 2,43 2137,78 0,47
[ BT Cdztso j dzfizis 5 d Ty gl 88 70 2 14719,40 3,23
4o Jjlsigj Ftstcd ydzj o " 70 52 1,49 19664,69 4,32
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1 0dd3j detso Odzed 4§ § [ Mdzse RIStsEtsistst isd 1] dztsh OH ¢
BOd&zdz BOMddz HEsMIsts @ %
Bisdzdls, Btsdzdls, Ise O

[ zeHpitdetsL j dgdz | 76 49 14 2117,65 0,47

4o jlsdz j-Mizbtts g B 68 60 1,71 1737,37 0,38

v J di3dz” § -fizizte tso jsd3dz 87 51 1,46 654,30 0,14

4] tesL-gzlzdztso 7 | 77 44 1,26 139030,85 30,53

I BT C dzsof dgdz'L § d3dzts 60 35 1 167985,70 36,80
dZzzecsa " |

¢ dzdz¥ o d @alz'cdgts ' j 72 45 1,29 716,93 0,15

tdLresdigdtelkzy  or h jdL dztsy j dedetsy , dsts § alkts efigfCuQ LiX It j,
dLEzyoj dsts2 IsjtctedIlststed d Bd&zOGtsf ted W Is dzr H dzw O BBLHY
Ckdz sztce o Efmzsedwr tstetsh jdadw, o jHEMNJBd dL ¢ ts
L jtodatsar |, O @MWy s gEsks smMwy o ddscteOH d dzt yg
stesh Oj 3 » fsyes MMmisOodw jls Btsdz hj f§dzsedde Isjt
sBOLBR dmf sdz' LEzslsmMw §sH Ldddedy § OMlsBdh O, o' c
wodzwelsiw s dgdes-YisHafzso ™ j, f hgezzydoeh dj 100 B Odzdztso

uqufnc[slﬁcjtd@lslzts

1.1 Od3d His9 1 - : Z0OBOdzs 9 . . , Mmtsdzd dz0 U
9" M e tstcdzs ~ dZOGBHShfI]GSWSIS.LwZIS? f JueOjnitsts] 1 By gy BB PR f Hz2D GzO
- 5. #-640.6 3 4
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3.JOBjHtse 4. Z. 14Stbttrj 1CsdscdyjmSdj ¢
f ddz2 M¢ 82 wQea didndz -fldO@ Qysizfsy 4 MSE 52 ¢ s2W [ 26.j-3myd d3 2 1 OC

4,0 OBOj o ) . [[.tetsh Of 3" § i she0 ¢ ¢ dzisOts 2 dzd L d3d dzdzts
ftesdLotsHdIls] dz dzOW Oftes M PDBREMIS

5. OBj HIZo o glest SsdscdyujmSdj shsej dkdshisd d B
10Ck: Cdzds, 1990. 172 f.
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9./ O3y HIsE . 4 A3 dz' dzOW toj W Sted3O o dL j tcB-OF O dzj
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AGRILS O

CHARACTERI STI C PROPERTIES OF THE SPRE
OF ASSOCI ATI VE DI SEASES I N DOMESTI C CH

EMammad®w eR.b,ai j an Scientific Research \
BakAz er brad h& MO0 6hloS @aoim

motodsuvrtrROPEBIt JovstdL (L RC v [ARGURILTZIM o1 []
vV rd{fdzrrRMm sut

Ef Odsj H .00 Lj.tcBEO 2 H 5 O dzif Sdnzj de® @Ode dz' MS g2 o j Isj ted da
€1 0Ck, ¢Ljtce D ag iss @eaim

Absttactprivate poultry far miss,etltdceaneend si noft
di strict there have been carried out scatol oc
groups. | twnb etchaamhe iknnoFat mai settl ement i nfec
i ncluding wiiashi sl BW%sfRi Bd2s codr ispoeci mens, wbewwh | E
| Li9 of speci mense,raks bhoal RBRBf olfe specconedisng amn
t hreesults of examinationsettbedtentiediwd niEgpailrmdr
30 %l Li29 of speci mens, wi tiel BIE 7o fr aiplelci eneins 9 ¢
heersaiks 0%l 1B spfeci mens of hel minths, have bee

O dzdzts s Ay fuwomisde 7 flsdyjosHyjMSde AtLw2flse OF
d 4 Otc ©2 dbfh jlesdeME et t0O2 t5dzO, fteso jHjdets C5Y
sBMdzj Hse Odzgd j H dzV dac @L dEcfiolzdf' fr. outsLOa@niIsd L o j Mls dzts,
LOtcOy j dedesfyls! fIsdy tOL dzd y dA RBJO frefidfi@atc@qHd Wiptsdi Is Oeo (f IsiA®«
RR2I31 fr . AR jIsddsR@1LI28] RAfR, GJilsjtcOC JRBADE 30, ¢
sMsei2, d ft tjLdi sPisO®] W ndgdiz] W sd&z@ dzH s BON dzj 2
OmMC@AedBd M RR{RRBDY 7%HEr. WAz j Isd e LRR2ILT, LR .
CGilbjtcOCdHIBRIER B 04,21%, B dzv tc©® G j dzr B dzlstseo o " W o dzj dz’

Key wohredisnsj nb hrpdr,i veagtgee f arm, i nvasion extensi

szt yjorj ¢ ndzsePdzf sqd y o, wyt, Wjttdzj e sy - s
d dzo QL ddddzls § dzfif dze @is fif i

After the attainment of independencaea,gtelse |
in the economy of our country, and these wor
agriculture, which is an i mportant part of 1t
created that have an iIimpacect omcthedidgvel opme
farmi ng.

Al ong with some infectious diseases, parasi
in modern ti mes. Nowadays, along with some in
influenbe dpopl adpment of poul try farming. T h
poul try, there is a need to develop new mea
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di seases. I n this regard, the study, o&ndni Re
acidosis, which have the greatest damage to p
countri es, r e5ma i nTsh er el laecvka notf [sluf fi ci ent devel c
mi xed invasions, ceadobtwonksefionobhhisaualeness
Recentl vy, despite the 1 mpl emenstaantiitoanr yo fmepaesruirc
increase in the management culture in poultr)
angdmal | poultry farms in Azerbaijan, mixed i n\

Materials and met hods

The studies were carried out in the parasit
private poultry farms in Faotmadi snhdi Starai set

Il n order to study mixed invasions in domest
136 samples of intestines were 183iBdbl edc df r80 Mokl
kept on floor conditi s man peitvaeeamepdsaltand:
and 165 samples of intestines werdsebtlemeéertds
examined. The extensiveness and intensity wer
imredasnrd in the intestines using the partial d

Di scussion of the results receiyv
|l nfection with helminthiases of domestic ¢
Sairsettl|l ements were studied by age groups of b
On the basis of helminthoovoscopy studies
domestic kelpitckiems pri vate poul try far mesiisn F
raill i ebhehes.hKktihaessdes ftareamse wer e recorded i nfes
t he r a®%%, odie sliBs i.8ddh £ 8 bailosf 0.73@ i n 1Bi mohwms 20f age.
presence ohaBedmesdateonhesd during the sci@tol o
mont hsgroofupagwei t h r a5 %, | ®ds miBdfse ®dBxaikif90 31, 0 %, &
in adult group of ktihred si nhfiegshteart i toman e& 4 WO wti h |
asciasi @ %2er aivase 28, 1 %. Results of dxaminatio

Table 1.
AN INFESTATION OF DOMESTIC CHICKENS WITH MIXED INVASION
(scatological examination)
Age group Number of Ascaridia galli Raillietina Heterakis
(month) faeces samples tetragona gallinarum
(piece) Infestation % Infestation % Infestation %
(head) (head) (head)
2i 3 months of age 95 34 35,8 18 18.9 32 337
51 6 months of age 87 29 33,3 17 195 27 310
Adults 89 24 26,9 14 16.1 25 281
Total 271 87 320 49 182 84 309
Summartilze ngener al results of studies condu
preval ent i n farms was determined. Thus, in o

recorded the presaeaciesiod 0d¢hf2at bft iL26B8hiewo @&iks oo
of .934
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Il n order to deter milngle t4tbe hierawa3soi fmmin iti ihndt se mdsti
5head of i1®i mdet lag &f age and 39 head of adu

examined by incomplDaitre ngi 4 hheec teixcanmi meatt h awd. o f
was detected that t he ext enasi neEdmemosn tohfs ionfv aas
37, 8%, invasi o Tht eh &i toyf waas.d %, vk s8T® Rs iISE woaf:
heeraiksa8 > %,Iwasi28 of speivi nmeomst.hsl nof5 aagsei,s |VvEa so
3Bwlwds2 &, |l E of rabbPoli €t6 walkdoaiwiss 33 |1 wa
2123 of speaedemeantsed. I n adulivtsi ¢ hdéod E2 B ,a3leE od f
rail | i0eltA %,00s Bi 5, IhlEe eo 1KS$3dB %, 0 RBIR1. The results
in Table 2.
Table 2.
AN INFESTATION OF DOMESTIC CHICKENS WITH MIXED INVASIONS
(on the basis of dissection studies)
g Infestations
” % Ascaridia galli Ralillietina tetragona Heterakis gallinarum
% 2 ko) E’; 2 53 é’;\ 2 ko) E'a 2
5 23 =% 4§z £t s§ g £ 5% 8¢ i3
1) oo w— £ c = £ o w— & c = £ 9 L c c = £ o
5 5= °T  g¢ BvE °5 ¢o gE °% ¢ FE
> o 8g 2§ =2z& 8¢ 24 =2g& 8% 2§ =22
e z = w .= £ Z = w .= £ Z-= W= £

2i 3 months 45 17 378 2131 9 200 29 16 355 328
51 6 months 51 18 353 2126 11 216 1i6 17 333 2123
Adults 39 11 282 3129 7 179 27 12 308 221
Total 135 46 338 2131 27 198 119 45 332 2128

Basedi sesextamdnfadri oalsl age groupsAgalehnii mivrads
were det eiBaR.n etde tladsali@oHn.a gal | ITd&@rafm spec2Z)ymens (°

During the scatol ogi cal exami nat i iosnest tcl arnreine
i NTi32 mont hs age group of birds, there was d
rail |l iwatsibiR@sicas B8 & %, haenedr ikvia8 6 %, 16 nmédnt hs of a
rataaof |l iveatsih®Hha s ci@asiwehs 5%heeraikd 294 %, and in

domestic chickens higherr aihlalniwvestsitmihstidéo oif d a g e
2h5%heeraiviae 8%6 ( Tabl e 3)

Table 3
AN INFESTATION OF DOMESTIC CHICKENS WITH MIXED INVASION
(scatological study)
Agegroup Sample of A. galli R.tetragona H. gallinarum
faeces infected % infected % infected %
(piece) (head) (head) (head)
21 3 months 78 25 321 16 205 27 34.6
5i 6 months 86 28 325 19 22.1 25 291
Adults 82 22 275 12 14.6 22 26.8
Total 246 75 30.7 47 191 74 30.2
Il n general, isatflaemsentof iSmaral l age groups

detected i nhes$t atetlodmoeeiasshi Af 6thk er aibsd 230
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Todetermine the intenasd tof olf3 rimmnswnasstisodo f( lalg)e
froi Smont hs of age, fremaadhtededbeheadi sseadt
di ssecit3i oomonitrhs2 of age extensi voesn ess sivaosf Bidnvvaasd |
intensi tiylil, )| Bvasf @ rlar %,|d0i Bl 5 ,n ohstt esrosd ikvsa g .8 362
| B 2123, id nmdnt hs of aogsel sl By&sfd B#S3X aofi dspeci men

raill i et i/m%,sdlgll wWwashB8woshikdas 5%0 121, 2and IBE nofadu
asciasi d W&sdo RiR9, |l E of r ai5lod, i6 d2illi 4n,0 sh &e oghaks o0l 5
was9O%d 119 df speci mens havedtbedeine sd ectaerrrmiende do ut
Table4.
INFESTATION OF DOMESTIC CHICKENS WITH INVASION
(based ordissections)
a Infestations
(8}
% A. galli R. tetragona H. gallinarum
§ ? @ © g @ © kS) @ © g
— n (]
4 83 353 88 85 53 fs S5 5% = &g
o o y— c = Qo y— C c @ y— [ c @
© P o= = CE ©f ©Ef [ E ©f ©o&5 ~CE
> o =T =29 B35 =% 22 ©o5 =% =22 T5
< = o 2 00 @ o2 n @ ) oL Fa O
< QO o C © P o o o c © P o o O c © > o
2 EQ =2 o EL ©Z GBo EL OZ GOa
S S c % £ c Sc %= c Sc %= ¢
> P w Q P w Q pd w Q
k= £ £
21 3 months 61 21 344 2i 31 12 197 3i15 20 328 2i23
51 6 months 59 19 322 17 23 14 237 2117 18 305 2i21
Adults 45 12 26.7 2129 7 155 2114 13 289 1119
Total 165 52 311 1729 33 197 2117 51 307 1i23

Summartilze ngesul ts of studies carri ddbsdonm s«
determined. Thus, i n flasmdryi diipa@R aiallyll iifea ri @isa tthed
l17THet er aki s1ligal oéf nlaelumi nt h speci mens.

Il n generat o malheordsmigt s of the scatological
out in private poultry farms gr azisogiimhaspiecn s
are still widespread in poultry.

Conclusion

1l n the private poultry farms io$i Faamat hee
3D %, 31U, 21 E of r Xi%,110dt iheecyg bdfadIN1B28 &f hel mi
speci mens, the occurrencei dbdntaisfseosoasladtdusdvae si nf e

2For private powudtttrlye meamrtm otfh eSaer awaiegs& £ c or ¢
30 %, 29, 11 E of ralid%, iTeT, @bEeodiosdf 0.2BM 128 af
hel minth speci mens.
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AbstimThet fauna of turkey helminths was stud
the population in 23 districts of the -Areapsubl |

andand an | owl ands, foot hil |l @aamd Lreosusnetrai @a ubced st
regi steredtu2kepeshieétni whhch one species is r
turkeys in the CI S, and 9 species in Azerba

hel minths was redéeabedednpd4 64%8 %k & $ Bl €6 e mat o
0. 14 %.

s dzs yJfpazg® Odz! d3q dzis j¢jLG) 6B O2 HY Odz
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l yjdvs BEZHtseodzjlseotstej dzedw ofMmj otsLOMISOENM j2
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dL HO9 dzO. R dz' dzj , ftsylsd ot oafMmjrm tjedtdzOr tj MY
dd3d 4 smvw L dPEd s gafierdgisijc, Ctbtstes] L OdddiOjls sitejH
tsB i MY Jud ddd dzQmjdasjldzdd df“dniogy.dz, ftedojHM dn & fdac
ftesHESCIsdodesiisd ddgH j2CBoatsHMIse @, WodwsIsfw & j dz' o
h sttt tOmMftshisteOdj dedj Mtej Hd L Isdgd j depr wed ISHls d
dqdzH j 2 CtsoasHMiso O o O jtcipfstsHdsRdfS s) €A lgmdtB® dzdzr 7 f oW d dz
Bjtesf cdwisd?2, dzj sBasHdBs dLEyd ddi tw©oOmMfttsMmisttOdz
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Colsster § Bts ) dzts to jHSCdy) M s ) Is tjcy @iz! hdzffdgais"O di3d . 1 O0d3qd z
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ydotlsdgr = d &Bjtr BBt! Br M dddkdd. 10¢Ek, 1941.

4.1 OdHBHPO mjd BJdzlsr fIsdy ¢L jteBO2HYOdO. 1 0O0C L,

50 dzlsdf ddz. rtieh sou . N),.sdkslsOt@j. a4 0wy jd. |1 OtcOL dIstsdztsc
ddzo OL ( s5dzdzr fijj d'tsBiAg u vd2 fipisch g tslisdflzian 1 9 6 4 .

6.0 BEZdzOHR .j] lstcOC ISk s HJOcdetsMisdSj ddzeo OL d 5
[.,1998.

7.0 d zOdzfse | OOy Jj dzdesfylsy ddzHj J & G4 dz2 3 dzls O3 o
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AGRI CULTURAL TERMS USED I N SURKHAN OA¢

EKabul 8®. E. Termez State University, Ter mez

tfrRY3, vIJuvtrafclz

g fr2es{mfyceauvl 1130 ur
R [

laduvt mor usld
EsOBbdasatel dms. dOk¢, uvjttRjLmMSd?2 ctsmikzHOtmls

G. uvjttddiL,eshbypfbdm@ddzi | . r u
Abstracts analyzed the terms that belong t
arabl e | ands, | ocal fertivliitzyer st otohlast osfe rlvaeb otr
agriculture, names of workers in the field, t

b dedets Is Qyds OB 5O dzO dzd L Jtetseo Odz" Isjtedsd dz" , tslsdatsyw h ¢
slteh OdzH Ote! d dz € s5¢ 5 GO KdgQJ, LsjoBHdj, SHSMIsdr j kHEB
Hdzw fwserhjddw ftsdLotsHdlj dz desfylsd, stczHdw Istet
Isj edsd dz' , SBisOEROWDE YR dp ez dj M ¢ MdMmisj B Besh,

Keywoakis,: | al mi, whioe @mnop, blaleancropheangyg
supervisor

sdzs yjor j Oddzse @Odzd3d, B j &ZOW § b dztdsy, s Of ts i, dzv & O
ZOj isdz" 2 tOBlddS, otHddC.

Il n the Surkhan oasis, farming is dseiodeéeat ien
|l ands that are irrigated artificially and irr
three regions according to iLpgkl®latur al and ge

1. Fully irrigated (river oasis) area.

2. Condiinnniomatiodudn t(apirreous) ar ea.

3. Natwurally irrigated (mountainous areas)

The mount aitnlbhausoasiesa asdtboudssof ot hewentire
mai nly natur al irrigated crops in weédlel nagtihmw

mount ainous areas of Sherabad.

Naturally irrigatedrirsgtahed| spdi mgng ohpgdh an
12MNaturally irrigated arable | ands cover a |
naturiagddtyed rirands in theoO0oOemacaee,i sfmwheehhan
five percent was planted wi3mdlbarl ey and t he

|t is clear from the table above that irr
Naturally ©rfrairgtnegd tlhamdugh the construction
Natunalliyyated | ands are mainly pl ad]tReds evairtchh
shows that iTXXtbentaril gs X1 5% of the popul at

engaged in agricul tfiyp8sJand ani mal husbandry
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The name of province Land suitable for Naturally irrigated Artificially irrigated
farming lands % lands %
Sherabad 15876 65, 94 34,1 %
Baysun 24773 86, 54 13,8 %
Denau 20405 62,44 37,6 %

As the population of +sbeleas$ias mvag, emgaged
sector were used. 't i s known that the | ands
are Awhite cropo, AWhbiltueé dcanodpp 0 c ditlps escod O@P. i N g
croppes8g] .

By May, wheat, barl ey, and other crops sow
crop imng@E2mEed]

Angara is planted with watermel onsly me¢ Dame
flax, mo s s , beans, mel ons. Even in the villac
l ands in the fvioféeh 884 laared cadrdreadunded by a cot
with a single gate or gate, and planted with

a gavwv,gs8f] |

Farmers of the Surkhan oasi s gl ihdawehd ytihedtd
agricultural crops was dquality tillage and it
is fertilized with | ocal fertilizers, such as
are cal8ptihdpori 6 |

Pl owing was mainly done with a plow. A sim

pl ow2p81lRP]. The hammer consisted of two parts
apricot wood, 't hef oboottetdo m riosn Wwmandad dosft tfiwraotro x e n
pl ow. Wheat was also sown in the fall after
crops sown during this period were called tir
and barleyaripénofl wor&oko pick it up. Has har
wheat in | arge areas. Hashar is a type of vol

two days, digging ditch2p308bilding buildings
Largewhaeamsiomade extensive use of different

and different terms were applied to them. A (
using his horse and too2lps25t90 .get a quarter of

Il n whetiteth century, the content of guarte
were also voluntarily hired for quarters. The

contract with the | andl ord atoutoitdesnsek aht obf t bt
gr own 143.4 ]
iTengs hodrwokrlkiikng t oget her from planting to h
ANIi mkorl i ko is the |l ease of Il and on the co
animal to cultivate thp madnreceive a portio
AKhushchi 6 is a person who owns a pair of
from early spring to | ate fall2 pa301lt]lh.e Kenxopwei nnsg
destiny of the harvest bDhethar R dedvagwdl lwe o

in cash, | and, and a share of the produce gro
AMar ddokomred forila days orol®o a variety of
are paid in cash or in kind.
The producti vityalosfo adgerpiecnud st uornalt hcer oiprsr i gat
terms associated with irrigation work, which
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The f@mrrcomb a combination of Arabic and Pers
woriidmo, whi ch means chief AiObmeanmamatlkeeadd&M r i
head of water supply and irrigationntias@pt.yt| e
273] .

Il n the Surkhan oasis, those who tried to bl
is reflected in tothe devimcesepogd.i BTepbygaconst
protect the banksomf froevdregandihettbrease fr mb
rocks and other objects between the triangl es

[2,p204] .
The rbhveckred,water i s Dbrought to t hien fdietl dis
i's the mai n ditch where the river fl ows. A d

taken from the main ditch.

fBeshamaka ditch that draws water Bp8m]a dit

iSewaige therpohatwanméers from one section a
as ponds 2pid 9fli.el ds |

APoynovo or fApoyonobo is the water or2water
p204] .

The Poyonob waters are Zmnaiuml y idieschdiZgedrior
dug to avoid @peO9dfure or debris |

Il n the period we studied, the amount of wat
a certain order and speacaiifgiad i toemr macwern e i ese dve

iBi roswat er that flows from a ditch day and

iBi r te@t oslont er t hat goes until a hail of ¢
ABir khusho is the water usedf toxeam.ri gate a
After the grain was harvested, the threshi

terms specific to this period.
IOy B refers to the process of throwing fre:
after threshing.

iDova ks ftirest grain in the center that i s not
threshed by a single horse.

AShopiriyo (wheat) is the process of thr owi
windy day in order to get rid of them.

ACh oos lspial e of sifted wheat.

fiDepotaa speci al device that separates the ri

iKaf @8@asnharing a certain part of the crop.

Il n conclusion, the interpretation of agric

hi stfortyheo oasi s.
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BBz dd OOYHEY dBdscskzteso dzj o’ |, Bz dzf3 Jlsyef Hf coftepch tid dz fiztaG
BSHjdzd BB 2O dJdW sted3OydJ 2. 1o j Sl jilsj dydd
fMdrtsdsj 2tetsd BBz dets dzts @ W deteOsls MbtcOlsjecdyd MCzs
B oJHBBMIse j dedzsdz f dzOdzd tetso Odzd d d fteddzvIsdd tc
dz Adgitm desdzse d 2 dMmMSEMmMmise j dedese s ddzalsy dzdzy SIsO J f ted «
M s Miso tso Ols tcOL o dIsds Msotc] d3j dzdetse s  dzj 2tetsB T
W dzw j Isfpw Y J dzls tots d3 Bzdzr sdHdMmydy dzd dzOtcdz’ n d
dif sdzr L "Nda jE] ot PrRi@iglydQes j 5 des dztse g2 tets6 § dzd Is
dL d3j dzd &zO dzOh j  tsdzd d30dedj d3j - OdzedL 350, s smtej HEz®
Hy Mwisddzj Isdw fteddej Mdzd tetetsdide 2 ftetsetej M iy Istsy¢
d LdzOdedw ccjdzse d fHklsj?2, Clstster §j EyOfmlseaksls o
f Md&gied yj MSdr tOmMMmistets? Mise . d#dCojdzdtetso Odzd J GJ
9 jns?2, CtltsttOv ftsdLojdzO tojotsds yd¥ o Bddsdztsedc
LIsts dgj 2tetscG j dzj Isd yj XX XdgQ € tc zsiafsic Boyd{inddp dedz" j| tsis¢C
Motz &3i ¥ HE §sddyOlsj d dz@ d&sd ¢ dzd dzed yd fls © d3q
Wizdzn Od3j dzls Odz! dz' oz Zud dz" o3q . ] J dzts dzdzO W d dey J dzj t
tjHOCIkdso Odedj Cjdeso Glsdshvishy ¢ &GsHd¥ dSOydwW
Ydotsets Bt OdzdL B3O.0C sttty Bgedaglets jo j e 8O0 Mdzatse Odats
Gjckdvieds vyYjttjHkshdoimy CseskSdn § Odzd dzH totsdsdz’ =
9(CRI SE®s) . v f CRI CGEBMBIst sts OH O Isd o dzOW d BBl dzdzOw
jMlsjMmilse jdedz" d&3 tsBtOL tsd3 L ONAd M dIgeiisj CSyldiRd C3df dBts IsB add to Iz
BsHdW Jydteso Odzg Hdzvw MsLHOdedWwW Edzdoe jtemOdz dets?2 Isj n
dad il hPdesCd?2 MfjChte f§teddsj dzgj ded? o BjHJYyddz,
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dmMmdzy His9 Odzd W A W is daC aydf'? j Isdnjv dzetsd dzO o ldas d  off dzfd3g & Odiz dz d:
Wstedsdtctso Odzadd Stsedadlsdo des?2 f OkwiIsd, jj Stdzdyj Mmlse
fjtojnrntsHO dz0 COyd Mlse j dzdzts detso r 2 Ztotse j dz fn O d3t
fsLosdzveE 2 MSLHO9 Ol detser 2 ( dzls j dzdzjHSolst0@ qizi d@zn 3
21 9ji6C0 BRHJjI ddidddls oBL d@3tsy dztsfyls i s5dzd &3O Is wd
f Olslsj tcdz ndz0, Zf cOo dzw Is d dL d3j dzv & B HrpelAs'dj J 1§ taidda
tcOLodlsdw ftetsd3 "N dzj degdeslsd, LHEGOo stsnteOdzj dzgdWw, dzOk

Abrsd dHtuuman br ains are biological, b i-soopchi yasli ¢
paradigms of information exchange.-pModdrgmcal
interdisciplinary model s of i nformation
psymnheur oi mmunoendocrinol ogy and psychoneur oi
interdisciplinary science andnaknngr diThei plnitma

mu lvteict or neurotechnol ogies of argitiati aleai nhe
contribute to the devel opment of modern neur
center for mul tidisciplinary and i nterdiscip
participation of 5P Mbtudmacni nge naonnde 5sG qtueemtcn algo
scientific milestone that revolutionized bi ol
neurogenetic routing from the 20th to the

coll aboration ket weemans saamdnitnegchni cal ly i nr
Genomic engineering, genome editing and gene
Ssubstitutions) in the genome of a |iving org
reul arly alternating short palindroiacs9)y epda

prokaryot€as9CRkSRR adaptive i mmune system t
DNA infecti-OansQ ICRI SlPRen modi fi enk teadidrn emat & ex

t hat has a wide range of applications in med
SLEEP is the main tool and mechanism in the f
gualitative volumetraheithboegtat aogdateélt dp mer
and -isneplrfovement , which all owsiqguau i f g0 ngbeti @d a
centHiornyo sapilénshave the ability to understan:t
Sslpeepatterns, manage and change their sl eep

devel opment of industry, health, science and

sdzt yjor j BdesdlOod ¢ O ¢ j dets B3O, Codi3f Otcls d3d dzls ' G sk
BsL ¢ O, dzj 2tesf dzOMmiIsd ydesmlis tcj ekdzwIststedzr §J @G J dzr
Y4 dztso j € O

Keywogesome biophysics, brain compartments
regulgetncersy sl eep, circadian homeostasis, huma
l o jHJjdd

ssedzdIsd o datsj L Htstohsmmsja pddemnistze s &b dipj ded j o daW st
fesmscOdknlsos® HEkAisodscets duj el BOd gtzdzs? Bls otgfdL o
CoBBzdSOydadd 7 kjrdsdscd? d CObjdEtsttd?2 ¢]HMBG
sBd3d def yddzjots?2  MmbstOljcecdud Mss2 o thgaikp tzdgOy d Jd2O
COMMEOEdo Ojls Yjdkse SO, yjdkssjujmses d 8dish
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Hj BscteOV dqud MEdd3d, YtosHtsetsdz Mise j ddde" 3 d &JHIU]

] sdzd d30 dzd | f tcOo dzj dzd W tfdejdad sdud MEts?2 tcj G
sl Widzj dedv f d By MOY MisOLj ddw d OCIlsdodascts
Yyjdzse jC O o yYjdzsdz, 1OC d cdzsceo detsets BBsL O o Yofy

 dzsetsztesodzj o § d d3j ) dzj 20tcdsfaddr ij d D L OG WsE G 2 s &«
o' Mhdr §MdaduimMédn WEdtyd?2 J MHOdBs @R dsdsoOL
tcjokdzdtelzjls d MddrtsddLdtkzjls WEZzdtydd oL tsfd -
MisOtej ded W, O OS] dBsHEzEZJLEzjls dr eodzgjn"hdedj d o
Mddem tesdzdL ez Is Cdzj Istsydgz WdLdsdzseds M jyJjHdAz] o
Bsekls $0O0C fodsydljd ds, kOS¢ d slttdyOljd dfs,
b4 dentosdzd L Jelzw o fMmJ Cdzj IsS€ d dz0 sCOdzj otsdz [ktetse
Mtsec dzOMso Odzdzz® s B steOdz! dzzky WL dtsdzsedys tstec Odzd L
Msotsdkzsor » PhRIAOEDO] toj ylsts MisOtejdedj d oL Bz j da
Mlsotsdzto " 7 Cdzj Iss¢ IsjMmdets § jtoj f dzj Isj dz" .

etSLHOdd ) detso’" n dzj 2ttsdede’ = MowL j2 oL d3ts)y dafs,
MOkstcOL @ dIsd j ds. [sLE dkzyHOjlsmw o Istej ddtetse € j ,
e dtcj dzedi oL OddBsHj2AMad?2 d&BjyHE CdzjlsCOBd dzj tco

Emd jnd, mMtsmistsw dzd § LHBteB9 4 W, dZOMmistets § dzd 4 , ZHG:
ydLde 8 o yYyjdzsdd LOadMmwils s dzOh jes ML dOddY. 16
2§ tcOq gizj dsOB SiIsts? o dzlz Is to § dzdzd - stcc Odzts o Ho dG Olsj c

ftesyj MMOdd . 1d2tesdedzr § MowrLd twjekdzdlkzels o jH
MowrL j2, Isjdg orhj ddalsj dzdzj ClszOdzr dzr § d WdrLrdyd m¢d

1 4 2 te5dz0dz! dzOV f dzOfn Isfiff yUzaBINdsA Sf detfj Otg s jjdzsls so  dzj =
mMdzjHizj s Efiddzdls’ , O fp ¢0O0Cdn f sHOadls’ . Clsts
dde¥ stedzOydtsdedzr 2 tslstsC o dzsC Odz! dets? dzj 2 totsdzgOdz! dzts 2

s Otcls 3y dzgls Odzd L d tets 9 O dgdzO W toj Glzdzw ydw @&j s OB ts
oLOdhBsHj2Misadj dzj tco dets?2, d BBz dzdzts 2 d { dzH 5€ to d dad
stcc Odzd L 59 Odzdzts G tslse j 5O 2O fObsdtsecdyj mMSdy 0
Yd ted BtoOdz! dglzts dh j dzd e . Il sotcjyHjddj dgj teode = € dzj
M s detsfigleIs'f tesazj Slstcd yj M< d 4 d i3y zdz fiyr d oL Oc
1 Otekzh jdedj Htetsyj Miftse B i3 O JdeW stcdzOyd j 2 o dzj ?
tcOBBIS] oMjcects teOddL BO. Yy jdse ¢ bkjtwjls Mf smtse
o s tod dzd dizOIsls & QY ',, WEGffis Bd dzOIs* , " fdzd s’ .

st OtelsdBj dzls' ctodztso dese s dBSL 6 O

| Bdzso dzgs? dBsL G IsjMmdes MeawL Odz M Ctotse j detsmdes?2
CsMmiswdsd ydtedf ©, 1Ilsts dzj slsH j dzd BOW yOfmils! stcc OdzedL
stcc Odeso  f sfytcj Ay & O ug NGB 51 dzOtc! jtcO®. Clstsls B Ot
BisL ¢j Mo jteh jddets M2 MejHr, slddyds? sl
f zOMmisd ydetsfls: ftetsyj M sBdjj Mhsyd 2. [d&O, o Yyl
dj 265 dz0 ddaif StekOYdE Pz KiGE JEN dfdfil®o dls' . Clts
ontHWh ] MdcdOd d& j Ghkisd, vyt daj WL Olsj d dzts
sftejHjdd!, CO0CB?2 dJdWstekOydsdds 2 §slssC o  dzt
ftedstedlsls.

I ®sLcj Mmkh jmlsozzed nHaOof Od Getrdgp W L Odzdz’ & § kzls
lefjwoara, GCOYHT2 dgtesdz fsdzeyOjls s mMwyd § dzOMmls
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dzj 2tetsdzso, d MO sBOLEZjIs ddetsy j Miseats ff dzOMmIsd ydz =
fslsj dzydOdzr t©OMY totstifls € OdzOddOR o] Edz€ g j dzd 2 B dzO+
0 osLBEYHOs h dAiednGe®fcBL d" 2. 1 0 {1 Issd3 fteddzydtiJ Gt
Hdo jteG j dzlsdzOW MdMmlsj BO ckL Csfsdsmds2eée jtcjHOyYd
ddetV sted3Oydd o 1 1Ists2 Mmd iffsCjalyj fwdadiyisidsuits fiffsf dzOf Is o ud

10 BHdsd dj2tetsdzj Bseckls d&OmsHdIls! Mw Isr mw yd
ZzOB dzt HOj s  f sIsj dzydOydvy, Ists L Ists dzj L d&zOydlsj dz' dzts
1 0fteddzj o, M dzOfIsdud M OY §slsj dydoydW tofsWHsjddf tejdfm fr
l 1ty MzEyoj] wjLkzd sdqekzsh Oov MddoOflsduyj MSts2
ftesdmMatsHdl dLd&jdzj dzgdi Moews2Mmlse o BB Odzr yYj dzse s
HifwisSd d Mtlsded MddzOf Mse, Ists 1 Ists dgj L ©geeetizd s j
dzj 2tesdzO®. v OCdd3 SBKOL A3, dzj QtetsdzOdz? dzOW ff dzOMls d Yy«
tej Gzdzvw ydd §JitwjHOYd MdedzOdzO o dzj 2tetsdzOdz' dgr » Md s

1 4 2te5dzOdz? dzOV f dzOMisd ydes s Isj mMdets Meoaw L OdzO® Mt
Mdc dzOdzO o dzj 2 tots dzO das dlalzQ d fnij Istetc ¢ Q da LittotgzOf ¢ h d e ¢
fjtejHOYd fdcdz0dzO. rqwWweL dr 2 o dzj Md dzOf Isd ud M<d
SHdso toj d3j dedets 20 dzj MCtsdz' C 5 dzj 2tetsdetse  ddzd dzj 2 tets
fslsts¢ ddW stediOydd § jtcjHO] ez § OB pzatids 2 1f dsO Wdz
dej Qe jtoj HOYO dL iz devw Mty ded | dzj dzB tc O dz" , a3,
(dzj 2 esdzOdz! dzOW f zOMmiIsd ydztsmis+ ) . RdW sted5Oydq v ¢ t
odej Md 2O Isdyj MSdrn WdzESCkkzOyd?2 dzgj2tesflg,icj @@ yd¢S €&
dzj 2 tots dg d dzd dzj ? s dzOdz! dz" | Ctsd3f Otels d3j dals ) .
Mddoflsdud MEdj Mmdcdzod .

1d2tdyr, SCtbtster j O sdsy § e Mo s jctsridsd daz@  dxs
(BOL O) L dzOdzd 2 , sjtstejIsdyd MSd Mt sty ded s tc dg@Ry dirds,
zO S s dzj dzdzts 2 YJ dztse j yj Msoasdz o Isd ud dzd J Isr fmw yJ dz
fsdzeyj dedz" § © ~ABHJ YdrLrdzd Mo jHJjddw Blsdesmdlsy dz' ¢
ftesyj Mtse , ftesdMmMatsHwh dn ) YyJ dztse jyj mMEsdz tstec C
ftoesdLazsdzdL odzj $OIs! dL dzjHte §OBWIsd ofmd HOdzdz |,

ANzdzC ydd dzj 2tetsdztso :

tdudfydw (ftedjd) d&fkzd Mse . sdzy sCd dzj oo dat
md ¢ dzOdz' , fsmiskzf 08 h ], ¢ ftod d&3j tolz, tsls stc ¢ O dzt
sBdzvisj dz' dZOCIsddz dzf | oL Hj2Mlseadw) ddzd Htkzedrn ¢

LfteOodzj dedj WAL dBdZsEedUui MEdid sy MMOodd 1§ st
] sdzz yOv fd ¢ dzO dz, EyofmlstsS CdzjlsCd dzj tco dets?2 IsC Odzd
LOsBteditsy § dzdztsj Mmtsmistsw dzd J .

1 jtej HOYO o tsupdzdg@ageded®w. Mtsfistswdzedd oL BEYH] dad v
EyOmisC O dagjteodzgs? SdzjlsCd § HEkesd®kz bkyOMmisCk jj
MdecdzOdz dBsy jlIs ftoj sHisdzj 9 Ols! tcOMMmMisswdzedj, t©0Oo datsy
HdgMsOd d& &5 SlsH j OB desc) .

ltotsg flagf ] JBfbd MO. wdcdOdr fjtejHOs sMY ts5ls SH
ILWWiCltstedze d©3 ( dMY sdzdzd Isj dz! dz' d@3F) Gee OdzOd3, H PWIsj dz!
slso jlsdzgr di3d toj OCydw dzd tstccOdzedL &3O dzO ©OL HEOY dIsj d
CzZOHC ] O macdadet jlgH  CLsCtoddads’ § Y jdzjLr .

li2tesdeder §| MowiLd dctOslk tjhOshks tsd o Wi
fswodjdedd Eflss2yder n fteder yjS. vjdsojC )y HOJ
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ydmdasd MmMewr j2 ®&BixHEk ddid. 1 ~tHJO]Bsts s )il ozd W
5Ctekzy Osh j2 Hj2Msodlsjd datsfyls: 5, dzOC s dzj dedw s 1 L
sBEMdzOo dzdo Ojls ddalsj dedzj SlszOdz dzr j d WdLdujmSdj 6
LHBtes9 ! W |

yidse jS Mmysmsejd ML HOeOls! deso ] o lpj 2 totsiddde d
[BIl jCIs' ©CttkyOsh jets BdieO otLHj2Msoksls dO Gte
BsL 0. IStk dzgjesdss, Stktst’ j Psddistkdass O
sBdsys 0, Edazkzyh 0 h Ow M smse dsMis! dzgj tco dz. » o Bdzts

[MmMdeseodz | tJ OSydd, osLddCOshdj dO odzj " dzadj teC
Ilssds oL ©OMIS] o' ©OBBIKSO &j dzd O MEC O Of lsiw .
9" L9 0Ojl Bytsag, O dzj sMlsstesy dz" j] Hodyjdedw Htodots
MY stesdteso Odz, ylsts OMMsyddekzjlsmw ) L OdRj Hdj dd j d
I " cOBBCO |Bjdddz® odso! ko jddydeOjlmw o §jtd
Bj dzlsOdz! dzr j] ftojHMISO0 dzj dedw yj dztse j € O.

1 dzd Oz degsls: YoMt §swe dv jskiipOmd jn j sists ® sd
ftsorh jdadets?2 o' tcOBBISCts?2 Bdjdzddz0 d ML HOddj B &
stsdazduj Msets MddOfIsdud M¢dn fpewiL g2 (oL OddtsH § 2
bojddyudoOjlsmw omdzjHmlsadj ftsyj MnO &OC BY dzj & d
Bsckls SBLOLSo  90k! MW dser j shtesMisSd o tojL kzd
d B zdzt MO .

{ OLteOMsOddj MddOfilsdyujMSdns MmewtL j2 fsimdjydsc
bidsodw d sefmswisjd Mlse® odzjh dzj €5 wdgdted.o O jsls

sCtolzy Os h Iz Hi2Mlse dlsj dz¥ detsfls l kyjbtd fHtedewL
tddzdedLdy j dz#Hd Blsdetsmwismw ¢ tBi jCIsOd odgj M dzj
fteddzydtfr. Clts ECOL" 90jIs d&zO tsBtKOLBOOddj MoaweL d

qHjvdd d GOy 0jls fwedjddj dtse' s Mddoflsdyj ms

etSLHOdd ) detso’" n dzj 2ttsdedz’ = MowL j2 oL d3ts)y dzfs,
MOt OLiodLsly@3 Is ddesflstcOdzedz” j WL ' Cd, BMoaOdoaOjls
orhdoCO d owL Odd iyl teiflsg BOIs e O Js d 5O M swlsisds, d
hOn sl d hOh¢d), SodOHjoOjls dsot? (sl jmhnd]?

[BLE dkyHOjkmw o Iktjddtessl), SthkttOw ftso:
oLOddBBHj2fMlsoad?2 djyHE SdzjlsS Odd daj B, ISKEIHdEdR
MsmMsswdzadj LHBBO ! W, dzOMmistets j dzd § , FHso dzj so stcj dz
Yjidzsdk L Oodmwils Bl dzOh jets ML dzOdzd v .

) sfjtej Hipsotsds dzj 2tesdede = MmoweL j2 tshbkh jhlsedvjls
stcc Odzts o Ho dc Olsj dz' dzts? O ¢ Is dup jdari@sds cf ., 1S dsctets{dsddr o
tcjokdzdtekzsls fsojHjdedj yjdzse jSO. Yy jd3 Bsdz hj dzj 2
d ¥dLrduimSdi MmMismesdshisd ddidedHO.

1 MBslstew  dzO0 IsjMmdej 2 dj oL Od-dgeizd B dztsh gjdis/ OB tsTtfeef |
fesyj MM o dedn Mls tsfelss Isdi, Hakdya Qdes o Ofzs) . o d37
Ctsdif Otclsd3j dzlstso L OC dzs yOj sy o ftesfisteOdzilse j dzdzts s
kjn ®ikOBsdduyjmMSdr fklsj2, C(sktst'j Mstscts Cisd
1lsdn kffdksedws CddsOCls Mozl l§ts | dEdbyins dokj & © dzd] 5 d3thipn
(dzj 2cclbcOdMdBdlslsjwr, ydksSddr , WOoCkstr tshko,
Oy sL dzOs " dj dBBfhjded (tejydflstster), tsjMmfjuds O]
L dgH 58S ted dgdgts? M Mlsj s Hdzw shih j fisl azj 86 v dz@ H ] s dets
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oLHj2Mlsadw, o Itsds ydfmdj &0 tMmistckzr yJjtoj BteOdz dz

sRf Otcls i3y dzgls Oz L Oyd w Mistetsj dzad W dzj 2tetsdzO® d W
slticsMisSCtse d MddzOf mMse wWeodzwe Ismw thmdsets?2 Hddv Y
fldzj His 8 H 5 d26 s P ndsjydidats d o dzts 2 f Osw Isd [ 2] . 1 4 Md
f zOMmilsd ydats s By dls tjOdzdL sor 90Is! Mw o dL d&3j daj «
dzj 2tesdzO flzlsjds dL d3j dgj dedV § OO stetse G j dzj sOydd
fMizh j Mise j dzadz" 7 BjEFOdfdzizstee ~ifc@dijlslsl dzO0 kZtotso dzgj wSIsH,

1dsWdLdSO 6 dtdiz0 d dzj Qtetstf dzOMmisd ydesfr

ld BB dzd C Odzr dzOv MlstckzCIsktcO® e OdzdL BO, o (Bl
s fMistetsjdadd tteeOdeadL BO, jets WkdeS yd tsdafriaisowoQdzdd]], dat
APl j ted Odz' dzO8 dSfigldag @ ClADtc P11 s (HJLBECMdted B sdzlz € dzj d dats ¢

1 Jd ozl slsyOMmistsS Btsdzj Czdzr r1s SHdtokzs hd2 §jtcody
O 1OCHYJ dzj mizh d2 Hiczg zs 9 Oy dzlz ¥ ddeW stedzsOyds , C
stec Odzd L BO. l Oy dzgi2h j2 ROtOCljtedMmisdets?2 118 Woc
otfJtcor j BT dzO o Higdry telzD- w3 diLdzhyjitelodz, A Ctslstster 2 dzO Yy«
1869 €. gr11s O oMmbstesjdO dqL yjlsr tejn BsdatsdzBGodz) tsls c
W shW st dzOwW CdMmdsls o) , H {5HINS I W (s iis Jz20 1 C fi) dSedzipudasis @f)d
(HJLBSMdSs By ¢ dedzOW ¢ d dztsls @)y Is dbHiftskin W (s k6 gzO® ¢ fif d ) c
ddzd MBCteOh jdadzs dL  yg Ist tojA O jndab def @dA did iz @ak] s s
(udistsL ddz) .

RLEYjd Bd¥dLdujMSd?2 OdOdzdL dzj Stslstster 7 tod dz
ydtfd ri1s. vOmMbslsO oMmlist] 1p0O jdgigsdisidz OB L dp'1~s  SfUZEE (
tcOL dzd ydzOW . 185 t5dzO dgj dzgj Mjls cjdej Isduj MEts2 ddaW tsto

456 dZzOMdets dstsH j dzd utslsmMsdzO d stedé O dsdzj SzdzO 11
l sfdzj Hs9 Ols j dz¢ dzsfyls ! dzz € dzj slsdH BB ) COYHEB2 yd
sctcOdzf ffdedf sd3 dr S i dzj d3j dzls Ote dzets s d :

iftectslsde ¢ HBdydes B'Is! v d dzOGBtEs;

foslSiasdzy dets BT Is! w  dzOBtSEisls.

[ Bdj Skdr 11858 MoMmisswils dLGCH d dilzGdddz] tsldsd Hdswp) dBf v, B |
Hdzddze Hts 2 5. v dMmdzs o tsL dztsy dg' ° nfdgiacjdiy ItsBsidiGisdtp® s &
f tsdzd dzj to dats 2 yd.f d o c@dsdtsh + & -7 H BzdewgiEzdzB e s OdziV O9
LOSCtBSHdse Ols ¢ ftcOCIsdyi MSd BJMEBdzj ydetsd ydmdzs ¢
Bsdzj Cbdzvtedy 2 ojf) ¢jd®, Mmmsswh jets dL GitjH] d
~10 slsotsL dgtsy dzsj yd Maz=stiBEPC § & ts¢ jydphaztstc © ala@ts| d Is j dz' dats
ofmMjrn cjdetsea, MmMkh jMmMsotsa@ahdrn ) dBsdkj dlsO L Otetsy H j C
1500 HJdzzS dzj sl H SO .

10 tshdetse j ddaW stcd3Oydd, L OFC dzt yJj dedets 25 ypj fiyfn sd Hig disc
Ho O 1 IsO0f O.

10 fitoatsdd ( sOfj MY J wfdeCnf dgig" 2O LWO) tdifgizdodsO jtlsy sy ¢ J
B dzsC EyoOfmkeo r1s) Stsfde ( BOtedykz) o odHj dBic
Cdmdzslsr ) . I Bbddydj b r1s d&djszday fdusd. HEfy
{0 ftdazzydd dzOL o Oddj bteOdNCttd g™ § G Lgga OfFdf
LOd3j dzgj dz O, UEBBOUg dzd3j " Oj s Jsyj M SIO€ Q gz Wie ity d
Cod3f dzj o34 dzls Otcdz” d3 OH § dzd dzlz ¢ .

10 obtstesd {kOfj M (odsthsdstl@ddsiu Ol i € d
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Bjd&S O sfkh jModyjlksmy dO Ghdssj cjdjldyujmsiset
(fdtcdotH) .

[ j dedetsisd W stedzsdteso Oded W 6 jdzj lsduj MEtsets CisHC
Mstlse jIsMmise dJ BiINHE oMz sse Odsj d3f detsfls ¢ O dglf Cztiz
fsfdj HEo Olsj d degsfyls’! ¥ Bj &S O. [Hds2 Odddess d sl
G Cdzj slsdruses o & 1s. ) shdjHse Oljd dsfls! Istjr
OBd desS ddslsd’ 7 sMsOkSto oM B ddgjiLhso t &S O ks o5C
64 1mibksdkk YOMmls: O&ddsCdhdsls ¢ sHdiEls) sHl. 6z f
LidzilsdujMSd?2 StBH o' cdmDdiediej ks " & SBLOL B,

v OB dZdyo 1

N 1 2 3 4 5 6 7 8 9
1 Met M 1 ATG

2 Trp w 1 TGG

3 Phe F 2 TTT TTC

4 Tyr Y 2 TAT TAC

5 His H 2 CAT CAC

6 Asn N 2 AAT AAC

7 Asp D 2 GAT GAC

8 Cys C 2 TGT TGC

9 GIn Q 2 CAA CAG

10 Lys K 2 AAA AAG
11 Glu E 2 GAA GAG
12 lle I 3 ATA ATT ATC
13 Val Vv 4 GTT GTC GTA GTG
14 Pro P 4 CCT CCC CCA CCG
15 Thr T 4 ACT ACC ACA ACG
16 Ala A 4 GCT GCC GCA GCG
17 Gly G 4 GGT GGC GGA GGG
18 Ser S 6 TCT TCC TCA TCG AGT AGC
19 Leu L 6 CTT CTC CTA CTG TTA TTG
20 Arg R 6 CGT CGC CGA CGG AGA AGG

ter * 3 TAA TAG TGA

] Codzsdzf@B 2 i sC QL Oder oL By dzr | OdRd desC d mdztsls dzr
MsCteOh jdadzr j tBSL dZOYj dzdw. | CtdsdSy 4 ECOLC
Od3d dzts ¢ d Mdzts Is dgr 1Qdz. s ifidsQYIt5iCdzr o " tetsy H § dad W T9C tstiH t5] Ge@sLo @ df"
CsHisdz , SpHEdEEBYd Maslsdy | tMisOls¢d.

1 Of tod &34 to:

-0 &g dzts § d ) dzts Is @zr Pis HsofdskQisiesify ST @G B S SH s dzts o

-ORd dzts € d Mdzts Is digs D sisdhis O slsHY H ARATFAACSH 5 dz20 di3d

OB dkssBrHcBhEREEHY " | G € G (OBIAS dzOTHEG
AGAAGG.

] C sdagjdzd y’ 1 fsC0OL Od CSH s dg Isj ted3d dzOydd
SOYHMN2 dL 1Isdr C(tHBdtse tMisOdkOsdkdeOjls MddzalsjL B

lddejIsdyjmS&d2 CtsH o yYjdztsdz kdzdoe jtemOdzj dz Hdzv o fi
dMmS dzs yjdedw. stsH BwibtsatsdHted? dzj Mitsd ¢t tlddyod,
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ykts ¢jdzgjlsdujmSd?2 StH Wodwjlkmw tojLbd sOsd 1 ot

O ZOdd L daz € dzj tsls  H das B ls ji2ts i) e s p Plsg dizr fds v tcOL dz
Yy Offlsts dzj sBrtsHdB3s ftetseo j Misd MteOodzgjdedj Hokm EyoO
lted {3 dfiff sdesiygsusiz'ly. HdOGteORR . 165 SMvd ¢t
fsmdzj Hso Ols j dz! desfylsd. M) HbOBot ) Bgmj whdsikz d Is
MsQowls IksySk. 10djd dmmdiHEzsls Ctddyd Msets sty !

tOMmMists If tedfadyd tf * OO dzdL O dgzC dzj slsdHdz" = f tsfydzj H
dmf sdz! L s Odzed j A3 Is | mlcfifls/tc jyyi @ jJd3ts fiflsO tc Ctdstd LOdgts dzj & ndzfs o P
dzy sHJ dzZOC 59 O. Yy OfflstslisT f Ote MsimjH ddHls gz Is iy f
ftesdLo jHjdd?2 yOMmbtl, BOEGJ cuHdsmdztsod@dzd 2 ts i dzts © O dzd 2
ECOLT 90jls O L OsadMmd i3tsmls oJtewisdetsisj 2 o Mmistey u
[ls Htke 6l HtekzcO. JIHBd &sdjSkd [1s f§sdsyj
Mddas jL ez j B o3 B j dz€ s CB.

l vOBddyy 2 YsCOLOd dzj Stslstster j sSlsdesmdlsy dz'
fsLotsdtsydzr ~n. 14 oMy Mo Oddw  sddshmisks Xisditf c
— p Stsdif dzj d&3j dzls Otc dzts fyls ! s fMmdzts o Odzd 2 o H 5 dz! yq tfd

f smdzj Hise Ols j dz' detsfyls CsHdqkzs hdr EyOmkStse dzOdzOG
fsmdzj Hs9 Olsj dz! desfls! 8 OBRBJdesC dMmMdslsdy » thMisOkS o i
ZOSC dzOH '™ 9 O MY dzdtsc tc @@ [tctso dzd CHisdzts 9, Mo w L Odz
Hqdaz C dzj slsdHdesds (o HBdzZ2 [1s) bktetseadzj. [ cEteOded yj ded
B 6y Mmded BOIS! MW o' sy H j dzdzts fglsf'Hed d3es iEtiz) Is QL MG 5 S oS
Ptesodz SCBHEGdzso fdalizd ¥ @nis s&yld® sdhtsez yjidd ri1s, MYt
fesyj MinoOd.

vsOB &YYo 2

TG CT CC AG AA CA GG TT GA TC GC AT AC GT TA CG

Nu v
nn 129 126 1,18 1,16 1,15 1,15 1,14 1,07 1,04 1,00 0,99 0,85 0,84 0,82 0,65 0,42

[OtSsoMCOW  yji SftejHjdvjlsiv CO¢ ffdjH
sBZOH O h OW Isjd3 Moat2Mmisetsds, 8ylst®o oMb tc jsHspalzfk dzd jts s
8 . 1tfmdzjHtse Olsj dz' detsfyls dZz C dzj slsdHtse o yjfd 11

Yyitfd [ OtlsoDddd@ddssLvodzvelsimw d EHOdj dede' j Htek
B'90jls dzjtsBatsHd®Bs ftcjHjddls: tcOMmMmissw ded § , dz0
BjYHE thdse Oddw diikd o H tsdz [1 S, 9" wodls! smtse j dadck
fsolstster ddzd fn tfusdgdzj H tizay@idnjlsd' ddzts ils j 2 , Bz s Oy d ts dac
Bz C dzj slsfiHtse d Is.

razvy feddid o fsejHjd §JwesdOyod! disj -ddmmdz,
dzk ¢ dzj SETHATEAATAG.

102Hj B o jtesWisdetsmMBATAydgjlatk j IO dge®© sy dzgtsdfH ¢. ClsO

0 OATA ﬁ\’* - Eardk CO ydfmdzts CATHAS difstefdzj H tso E)ls 4dzp dzts fyls
8 udfmdzts f sfydzj Hise Ols j dz detsfyls j 2 duvdd o tBNM j2 ff 5fdzj
[z HOd dzj2h jets OO&dLO dMftsd LEzjd o&jlstsH W
or HOs h  digMmw Gldzy 6§ stgd3.t . [ j sStsSH WEdzCydd fHtcOoHBY
fsLotsdw jls bkflsOdtso dls! fjstew HstfGej Ryj ddfls ' [ OO gy Ot W C
O esfMisteOdz jIsfw oL OdisHj2Miseadj dkCdjsksdHBs.
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l1toj HY Sdztsy d d3, Yybsts dMmmdzj Hizj OV § sMmdzj H @ Cdg j dz'
W J ted3d dzls ts 3. ANz dzS ydw ftcOoHBY SHtSB W nOtcOCIsjtedL
fcsfmdzj Hso Ols j dz detsisd © Bh j2 ftMdzj Hise Olsj dz' dzsfls
LOadMmdl Bl fste"WHCO BOtisoMEts?2 yjdfd fsMmdj Hise Ols
fn s Mdg OdedzO W dglL dzj L O dmd dzr = sfdzse Odzd 2 , Blzetpls M
fstcwWHCO. ANz dz€ ydw ftcOoHBY SHiSB W yJgfd [ OtcC ts9
f sfmdzj Hise Ols j dz dztsfnlscﬂindzlz—g%ﬁsils‘lgHtsa tc 09 dzO

Kjt: fsteWHCO 1 ftojHfsdZOGO]j s, W o jstEsle dMEA
fsLdyd@odmdls Istsdzr €5 lIs o jtesWilsdeasMisd ftedmizlsmise
fsL dQdpd

ANzdzC ydw ftcOQoHtsf sSHiSB VW, dzO0f tod d3j to, -cGHsdzW{ tsdB® t& CC
orydmdzw jlsimw 6 Wstedzlzdzj :

Op 060" 0 o6sYD "® 0 8sYD 6 0 "® 0 8sYD @
~{-CT{ LA ATETAAMEATETARAC fpfofofofofofofe

ANzdzZC ydvw fJtOQoHBYSHEBBdW H dzw BausS HodEWMsHEC Oy J 1M
OCT 060" -ip - or yd mdzw j Isfmw Oéw%scdn{ldmfiqu
ftcOoHBY tSH 5B dd's HYfdy to “WHPSHQ[ 180 eHsizO

JEBOVY yjf' ddzd ¢ sfdzj H s Olisiddzddzty iPldc' O d37] B i@ J to
fsfpdzi Hso Olsj dz! desfils! JjHddedy (ddzd BESC®H jdH)d dfQig @<
(ddzd BEZGCoat2 ¢). 1tMdzjHBO Olsj dz' detsfls! fMdzzyO22 dgr R
BO § BOsd Ui MEdd3 sy dHOdd] B HJBPOBYO JEdlas ] d
L dzj d3j delstse  f sfypdzj Hise Ols j dz' detsfylsd . ] MewrLd ) 1iIsd
cdf slsjL O, CotsteOW o YOfpldzetsmisd, ftejHY sdzOG O |
f sfdzj Hise Ols j dz' detsfyls d o s o toj d3j dzd tc O o datsdzj dgQ lezls B8O I
fsfidzj Hso Ols j dz! desflsd © HOdede' 2 Bsdzj dzls otcj dzj ded 4 ts

Kt [Ok€so Of stcW HEC O ROt d@gGkEE Odd . )|
Msdgdetsy dlsj dz2 tsfftej Hjdzvjls yd s dde® dzztspdgHdso tf j o PRI
HdzZv yjitfd §®Otcf setdf ®OH 64 Ols j dz' desfls! dzi L O dMmd dgr =
ydfmj d ydimdzts f OcOdi3j stetso te@p difststBY H HOzY Y dHPdets sth Bt
12,662 fSEYHGOS 4BSEYGCD 192 §O0LOdkjsed. [Ilsdsh jo

fMdzj Hize h d =~ Htcze €69 Hgdogd3 [ PELEBE O—5B 5 U dpl@agdud] dac

¢laA— cldQ 1M p fsHydd jsivy tOMT ] mj diddgdzsd
MotsBBH' ©Oody 8 ©OLdsMIsd § OOk siess yjfj2 [ Of
fshdzj Hse Olsj dz dzsfylsd  dzizt§ @ tistis i i sz, tedaBheCE o0 als 1

108

o =28 1B M udhdsd flsjfy di20 fe@msHpl 3 udhdsd

Mlsj §jdzj 2 Mb8&BBBE ¢l a— o8I ydimtsdy Misjy jHfL Mo sB

[ dzv Istsgts, ylstser or BtcOls! OHJ CoOIdz 2 fBSEGWHBE
slstcOy O h 2 dmls d dzdz" 2 Fteso j dz meowL d dzlz € dzj tsilsd +
ftiocslsdotsHj2Mlsokze hd2 CSHJtseo Odzdt BJj 2SSO ), YOMIsts
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1 02 jBrpQ e(qnif am mati on Criterion):

BI® Conscad mQ ottl &,

GHE & ydmdzts f sHY sfpdzj Hiso Qlpj dzdz@E sy 2 R flpy dzdp tc O
fsfdzj Hso OIS jte® edatstiy s Mdzz + dzj Bj delsso K g dzj ez Hzil ¢z
Hazv G5B is frdgosdzd difdz? f tod dzd BOjIsw L O tyjdSkz., 1
deteOjls, k. S¢. Mkh jflse dv j sE)wi.Is sidz S dagts sfiydetd o kA dize § dz

tcOQo dzts?2  dalz dzv . sBDEGdisCoamigiOhmtsdiol mo m 3 H4BI ¢
3I®W4BI € 10MEBI 6 3 4h9
[ Misj Mise j dadzats, tOfmyy ls sO¢ ts2 Clss 52 f ts ) dzg

d dzdzet MlstcOlIsdo dz" 2 R OOCIs tc. 18 kX4 L Istsls? tefounaW Hsts &f
Yyifd [ OEBtsoa0O HEZYW OHJCoOldtets O0dOdzdL © f tsfMmdzj H S
yd fd dzjifded jlsdsck . dzz € dzj slsdHr o r1s dzgjdz LW Mydl Ol
l sOBdzdyd 3 ftej HMIsOo dzj dzr tcj L zdz sOIsT tcOMyd Is ©

431 dzz2Cdzj slsdHO 3t 1 s ¢ wHaSeREs«dE0. 2 yYyOfmisd ¢ j desdBzO
vsO0Bd&Zdyo 3.

k BIC(K) I hQ -

0 1213,04 1597,49 3

1 1196,19 1562,93 12 68,94 9
2 1365,7 1540,12 48 45,62 36
3 2068,46 145477 192 170,70 144
4 5334,38 1290,52 768 328,50 576

103 dzBh §Bdzz yj dz H-dz8 fpEYHAO. vsO0Cdds tsSBEEOL tsd3
fsteWHCO dzizyh j ofmMjets Mttsle jlsMsoakjls ftsMmdzj Hise Ols
Gj detsdgils B d dzO yr ff dzj dz€ O.

g CojddtesoOddd ydtfd2 ris d A tcdudgedet] disylitdioe]Cidrdfs
L Istf topH jdzj dadj dzzC dzj slsdH dets?2 f tsdnal?j jHfiple eOlisjj lsiz! tdatsin Is ds g
fsdksh i & Clstster 7 fsotsHdlsmw MjSe,jddietse Odedj . |
Cslstster d@3 o YOMmbsdesisd off jtcar j B' dZzZO EMls Odetso dzj dzO
Y dztso j COIs (dpojsdpsds Y jidzBO B C @ed. 199 W o dzv jIsfpw  d3j IstsH
A el dzG j tolz.

v tetsh j dats Mlzls! B ssHO Mtsmistsdls o MmMdzjHEE M j &.
Hjdwils dzO0 tj Misted S ydodedz | WitcdE Bedg|] delgs g sdzEbtstotc j
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Yd dztse j yJ mdsdeis) Isdey dze v d  dzd MisOdztso W Is pw Bsdzj j fts
zo j dzd ude &.lsMw1 sfyjlsiz d Bikz dzdzOv MdMmlsj GO HEB Mda
Ud dzseo jud Med2 odH MtsrteOdzy jIsmw  dzgj dL d3j deder &3 o Is,
Lotsdze ydv §tesd mrn wasdls 1 fiplyygdgk Gdmdzimdetsdz? Emlss2 ydo ?

I dzOflstswh jj otejd" ftedHjteydo Ot Ismw Mmddasjilsduj fr
o MmiBw, COC 1 dzj Bj dzlsT HOttodqdeso MEts2 SO d dBzlOyY

Ajdz s HOdgdzets?2 MlsOIs: d wodzw jlsmw fYsfrlsCO tslsoj
o st totffIsotc Odzj dzd J o dH tsb O YdzeLJOE Gz M Odsfpyde s, s IsO,
2ZO osfttsfm, Yty Bz d MorttOdvs sy §odjLd j &l
tcOMMdiislsteddz L OC sdzf MsrtcOdzj dzdV o d v 61 WP dzg glzdzj Is dou
stftej dzv jlsmw L OCls@2sdip | end@@®.H d 1-I0QsdB | @ H d6 dzOfd Is,
f Odzddd € Isd Yy ¢ 52 (dHj Odz' dats2) fsfzdzvydd yYOfilstsis(
MsntcOdzY j Isfw  dzd L a3 dedets?2 . ) sdzdzOW § Odedzd € ndw -7 Ot O
GH] dzils GlBstcBizIs WPz dezd e OEPR j dfOldsd yj MS 52 W tste
1l O2dzB jtecc O o ftossj2hjd3 Mdzzyoj Hoknr Odzdzj dzj 2

yOMmlstslsr ¢jdssdises o §oStdjdd i msslse j(sfpfoks Is
kOC pulbst, @EdguoOmisslsT Oddzj dzj?2 o §ofldvydd.

HECE ZOMdats L IstsBz ¢ DK Y 6 ORI E Mt Bdats g dzOmdzj H
mMdzj ke h dj yYyomlstslsdz §j Mtslsdatsh j dzd v :

(A2) p?:(Aa) 2pq: (aa) o”. (1)
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sujoqHdss. [ j2Mmisadlsjd dets, dMitsd kv ©OMYEjH
2O ted di3d t6, YOMIssislz OB MIA M st ekl s Ozdzj dzef f . [ dzv 4
azsy dls' § sdse ddzz  § O luslED ¢ d s@Bsd ¢ & s ls

1 2
Qn+1252pnqn+qr21ZQn(pn+qn)=Qn (

| fMdzjHbksh jo&s {cCtsdzjddd sk Btk @s ov §xj Hy 0k
[ v ¢ des kO, Mmyjfdzj dedzscts ) §sdesds, Istejelkjlsfiw
o) Y Sy d 5, 0 QP j O dgafltizds s s dsts2 . vaH Isdstisoi0y Qs
Pnd & 3 JPzh iz Cbydzdsjsdrt s fyls{dl dzdzts
lted MCtejhdoOdedd o fjtotsds fsCtsdzjdedd oL dzd € O,
Mstsle jlshlse dd P ¢k tom) 1 ddj o

Ps P - Pmds * Pt 0m) -\2&) (s -
(AA) pr pry: (A2) (s + Py G - (28) ®)

RMytsdz' L zv wWOMftejHjdzjded] Gjdeslsdyf ®© §J )z d dgtsy
fdzj H Z8M+g)-d5 § S5C tsdzj dzd d :

1 4
Ut (ne) = E(pmann + PtnOmn) + Amrlin = )

= %[(1' qmn)qfn + (1_ qfn)qmn] + Omnln = %[qfn + qmn].

lted o"otH] (4) dmMicsd L s590d MzPbmEsqdd Suj
pfnzl'qfn-

vOCddiz BBKOL 5d, Oy Ofjisdsilsdodz CedzdAfdizivH 26 M j o5 f 5C sdzj d
Yyofmistsls O@dzdpjjama ddz d By yddz ftejH" HEZh jets § 8¢ Bdzj da
ojftesHEZSCIsdo dzf &V COORTEO 1 otsdzt ydsdzdzr 2 § tetsyj M
dqdzBtcdHddze ( Ctotso destctsH Miso judddd @j IshC fipgs A tf ® @ fadzef ) alz]
Ctoso dzstetsHMise j dzdzr (B MyudlsOsls Istsd $s5 MowLd HEs Iste
fotsyj s nOtOCIsj todz H dzw tctSHsMdzse dats 2, fsilsts
tsHEMdss dzzs . 1 sfkdvydw tBr ydets Mismistsdls dL dsdatsy

] LOCdzj -l @QEB JtecO (1) ddBtedHdde Eydl' o 0] s
dgdzB tod H d dzc O Bt HIS ) d2t] o: dats 2

(AA) (p2 +Fp,a,): (Aa)[2p,a, (- F)]:(aa) (o2 +Fp,a, ). ()

s ilsdzsh j dad J (5) H dzW OzlstsmMsRdesets dzgOMdzj H 5O C
GjdzjsdStsd3s t O2Istsds d detsfdl jets dd3v.

ustslsdztsh jdzdj 1 O2k0 fsCOLr 90jls, ybt o Okltftd
MCtjhdoOdedd d&OBA&EHOjIsMw HJdAdOSC s B Hd ke jj gzid g e dz
O@tdBtsL detsls. 1 Itsyj otej Y EZRJ-dFBO@.Ishhy yYyOMmistslsO

lTotsH Mtlsdetsh j dzdw ( 5) By dzts dz02 Isd , dzOff to d d3j tc

] mMdzj Hize M j &3 § sCtsdz] dzdldO2tedB g detsdd] fifdbj) MO HAEz Is sy
JdzBtc ] Hdzis?2 totsHEBMdzse dzs?2 o MMIsOdzOe dzd o9 Oj Ismw :
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1 6
qn+1=§2pnqn(1- F)+(q§+Fpnqn)=qn- (6)

[ dzw G jdese, Myjffdzjdeder = M §sdzsd3, twWOMftej Hj dzj dzd

) 7
(AA) gpfn Pron + ( PrnQn + panmn) gg (Aa) [( PrmnQn * pfnqmn)(l_ F)] : ( )

: F
(aa) gqmann + (pmann + pfnqmn) Eg

] sHictsBdz" 2 9" 9tsH MmMtssilsdzatsh jdzedw (7) BBsy dets dzO2Is(
Il Mmazjuizeh jd3 fsCtsdzjddd ddzBtoj Hdzts?2 tetsH ©fipdzts 9 dat
N4 dz" d dz fsQipzdyd dsd3j Y O lg i) C Bz dzisz ) ME 52 thtss d:

1 F (8)
Ut (n+1) = E (Pmnlin + pfnqmn)(l' F) + Ol n + (Pmrlin *+ Pinlimn) E =

= %[(1' an)qfn + (l' an)an](l' F+ F)+ anqfn = %[qfn + an]

ltocso JHjdadzr 2 OdzOdzdL sCOL T 90Ojls, vylbts ddzBtedHd
o JHIOsSY Zdzv ydw tB'" ydes Msfmilssdls dL didesy j Misoa O teisH
MOtcth @2 dzBlf BEPMr 9 Oj Ismw o ©ORBECOR HIMCtej Isdes?2 dZOIs
Mo jHdzdo O LOfdMm! 1 stsets LOSCBdZO 9 o9dH] HWWJts
COYHM2 disdzj dzls otcj d3d dzd Y HOJ Isfw didetsy 4 Miseo s f tsls
dz¢ H j 2 Jj(Hds e Ofiyde dz! dzts, cOMftej HY dzj dedv dr GJ desdzO)
Bsy dets dMMf sdz! L s9 Ols! BjlstsHT WERS ydtsdzOdz detsets O dzO

1 Erj 3 Mydlols! dmimdzj Hizj Blz* fofzdvyds dzd ¢
smizh jMmlsodzw jIsmw dzgjBtsdzr "5 BzOydsdadesj MbdsL HY D
tcOHdsOCIsdo desj 1 d 1) dzkz Y jsdimPg O Blso sL HJj2Mlsad] tslsdatsme
oLOdh@sHj2Msady MdMmMisj 3" d esLHj2Mlseadw desmdls dzd

[ s Oyd s dadzts § otsLH]2Msd @Ml tcd ds,f z RO (fsdz 5B
BOIs § B3OIsd yd 'Medflz s ydnOdsdzts ] oL HJj2AMlsedy dz2O0 f s kzdzw
f sHyddgw s h zs fpw -] GEC deedglztc GWED.tc H

MOtOSCIsjtedMmisdEts?2 lsCddtO0 MdMmisj diir dzO dzj Cslststot
WEdeC ydvw JteddzO 1 Ists?2 MmdMmlsj o3 . 1 51 Istsd3lz H dz¥f tc nyz®p ts
dej § OdzdBd S Isdyd M2 fflzdyydd.

10 fflzdwvyds sy J Is Hj2Mlsetso Ols! Co¢ HJlsj tec
BzlsoOyde, &Ofteddzj te, dzj ftejtcr odetsy twWOHIBOSCIsd o dats
ZOf tcd di3j o6, tOL dzdydze" j] W OCIktster COdzyjtesejdzjL O.

t OMmMdisslsteg ] Y Bdz! des] EtcOodzj dzd j , -] BEd@OH O O | H
Odzdzj dzv Mmyj f dzj dedesets M ftsdzsdz, Hdzw §tsflzdzvydd, daC
WOCIststs:

d? d 9
qu +in2 =D(n)
dn dn

CHY 8 yOMisslsO tjyj Midoe dzlscnis% ® dzdzji dzvO L bk Y jtzlzh d de'ts, i

—G)
v ddzd y 4 G£: 4tofibution 4.0International (CC BY 4.0) 109


http://www.bulletennauki.com/

18 dzdzj Hz@ Hzffde © € 9 BUWlledin of Science and Practice uv.7. 37202
https://www.bulletennauki.com https://doi.orgl0.33619/2414£94864

ot B Mtej Hdzej J otej &3W M dz' § 5Csdzj dzd¥n) 6 ¥ gk dgtg e j €
o] diBj dz, ROwWOSk,jtdLbkshOW swLHj2Msad] dO fsfbkd
rdzv  § Odedzd € Isd ud MB(H20. § B Y d pdzz yOJ ted M j ded §
W dzw fllsTgonst, Ykt sltOy 0j s tdef d oMoty o usqffiglszy y d d
f] L OC tsdzd d viBig Hiole O .
{ OfMisslstedds tejh jdedj EtwOodzjded™ (9) o odH:

Qf(n)ZQfo"'ﬁ-;(nan/)D(n/)dn/ (1¢
GHflp & ZOYUOd &ZOW (Ht dOYOLO otLHj2Misedw dzO

O dzdzj dzw z >Gﬁndth) dodz'W,z dzC yd w JteddzO HaAdve Y OHEDEARY g6k
ddzls j ctcd Bst©jdfw™w oL HJ2Msadw, slsCdzd ¢ dzp GOIS s tagdsit
n>n’.

) sHMlsOodd Wstedkdkz (10) o bwOodsdedj (9):

dz(qfo+fﬁé:zn/)D(n/)jn/)+|n2d(qfo+m(z’:/)D(n/)dn/):D(n) (1.

Veddj &3 Mz Hize h ] dOYOd dF j bfjassdw, GOy O
©jyjmMmdo descts Odzdzj 2" dzj L OodMmdls tls o] dsj dzd :

szfodefo:O (1
dn? dn '

I 1tsd MzzyOj bkwOodzjdedj (11) ftojsBLOL Zj MW

470 1Sl <o ol =

n
I (13) osmisd Lo OdddW Ldas il dddg O ©s2 flso & d
:Fp/(n-n’)D(n’)dn’. (1

5O0Cdd sBLOLEH, dqL btOodzg ddw (13) &OASHIER bkt

dZG(n,n’)andG(n,n’):d(n_ n,)’ (1

dn? dn

_ _ fn=n’, dn-n’):o
-W Iz dz& w d Is 2Mmls : )
snguracydr duadees s nd s d%]_tsn,):o

VicOodzjdzdj (15) BlsteOYOjls dL Bjdej dedj WkdzS ydd
fsfzdvyds Efizseo dtsets btsyj ydetsets afs¥ b @Y ¢fdedztp gt OF
2Oy Odz' dz' 2 (Bsdpy=dzls ofusjiBfisdfdz, Ulsts W Izdgk ydi) U BafdiQd |
9dHO oBLHJj2flsedw: Hylsj o3 dzd tetso Odadzts §  dodzdf Is th) dzlz y
nOwOCIjtedmMisdse O Isfkdvydd, O doj otLHj2fMlsedw dzO

) sdzz yj dedetsj dzddzj 2 detsj HIWW jtojdeydOd: dzsj EZwOs
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o o nodemn) o
jhOjlsmw oo jHjdd 2Nk 4.J e &) dadets

[ Ok j, @sdwocOohor sHa. [ d&v Wk &YYdd ) dyd o d
FtcOodzj dzedy dd3d dls o dH:

%:d(n- n/)enlnz, ( 11

CGjhjddjd CScbttets Wodw lshw:

U= FF"(”' n/)enlnzdn= r._.p,(n/ ) n)emnzdn:en’mz (1°

) 6 ZOSGYHjddd (17) ot d-tbezS 56 O fousdndsm
HdZJHISSOlZfW‘:dg%n,/)Inz. AzdzS ydw Jteddz0 ftsflzdvydd dzOR

G(n,n') = ﬂ(n.n’)dn= e b 2gin = ée‘ e/ Jnz. (1

ANzdzS yder JteddzO i sfkzdzvwydd sy dats ftojHMisOadls! o

1 (1
2" n2

CGHDONn=n-nftes@Bi kst otj &3j dzd, Hetsh juHh d2 ls BsdE
B3 dzls© ¢ tsdzyOded v oBLH]J2Msoadw. 1 20§ B dzz ik
M cslsdodzw jIsmw o dzjhdzj Bz oL Hj2Mlsadey .

RLO3d dzgj dzgdw WkdeSydd JteddzO s kzdv ydd? dzf Bis g @ dz
mdzlz yO 4 ftesMmisj2M j2 HoknOdzdzj dz@ dets?2 MmdMmilsj d3r , myd
WEdeC ydd | EfF@@OY Gén)=-1.443. 1o a ¥ 2dz2C ydwv JteddO Mmlists,
e dzt j . v BlsCdzdS fYsfkzdvydd dO eotLHj2MmMlsed] ftodort
tjLbkd kOO o tsifryij M§lso-§ Y8 @&zjdzdd ¢ j dasd f 5§ &dvw y
dMicH sk kosod, Cskst 2 MkhjimMsososOd HE oS
fMjdjSydsd tOd. skd sktdy j t©OMisjddYy, ftojHisMs0s

RMAatsHw L f Oz fizd | Bzscdssy dzs  slso j Isd Is ZO ofs
cdztsy J Mlseotsdz dizlsOyd?2, Colstster j dzj ftoj tor 9 dzts o tsL dzd &
EYd ypteffsSCasdj dzd?2. [dzd ¢OC B' tOMsoswe Ismw o
d sl sz dzg MsBHB@Y sEMw § cloOgisdxyd MSd dzj dL d3j dzdz

Cotdzs ydsdaedz' R Mtff edg'yLjty. ftetse j Hj dadz” 2 OdzOdzd L , tc
SBLOLEE &syjl (osdmotHdlsy . | a®dedy dOls sy & dpvt g5
Cotsdzs ydv oL BEY O ssd ¢t §-EB) dge z@wbBh j dzedw L OC 5.

rdzv dLdsjdzj dedv o dHO dzj 5B torodsds’ eSO yajiiscdmsia]
oBLHj2Msod) Hedyds fstsHdl', § CwO2dy2 dBjtej
slsdzsmwismw € Hikzetdikz, dts SHdsBz dd Ltz %4 odHE
Llsts ff Oy hisj fgGstf. desdBz isOyd d B' Yydes fesdmMosH WY Ils  fd
GJdtsd3O. [HABOCB d&Ol! dBsyjls tesHdls! Hoj tOL di sd
i 6] BEBtaRtmMtsBOnr ftosdL th 0 tHJdRZOCts " & 5B teOL 5.
tcOydsdzpdff szl L dzO Hdzw Y dL dzgj HjWIsj dzt desisd tstec Odzd L «

| sttt kifpdsoydjd: ¢j dzsBO tsHdoh Ry ©OL desf sdzr

G(Dn) =
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LlIsddz thMsBwd oMmMiskzf Ols: 9 Mg " dzr 2 tcj ftcsHEC IS¢
CoHEsMdZzso dzs?2 d kjd Bidjj §si&ddCEdsOSEds s sy d
fstsiEmise 5 dzj M smtse dats § ¢ HOdz' dzj 2h j BBz 6 OL d3dzt
CdzlsOCIs By HEZ dBzlsOdzlsdzr d3d thsBWwddd HtSdzy jdz BT Is!
otsLdzdSCh jd Uolsdimiseots HEBsdzy dzgts BT Is! B Bdzj jOdR izzidiAte |
st W dd §sflzdvydd.

l " fsdzdzgj dzdj MtcOLkz Hobkrmr EfmMdzsed?2 dMS dzs ydlsj dz¥ dats
ftesyj MM syj d d3j Hdzj dzdz" 2 .

[ Mdzd BzlsOdzls zO0v s fHted MStcjh doOdedd M daj
HOdz! dzj 2" j2 tjftesHikzSydd,S dgts disdy jepE dad] daf 2 ots] |
BzlsOoydd dhujrdil. Cbtsls fwtsyjmm o f§sflzdvydd
otsLded Cdetso jdzdt desetsets adHO. | 1 Issd3 Mkls! L OC dz0

vsO0Cdds tSBELOL 5, dzsor 2 odH otLddSCOjls MEOyYs tsd
shdztseo Ols j dzv dzd fMdzz 4 Ols ofmMj et HoJ tcOL desff sdz' § i
Mkh j Mlsotso Odegdww jHddets?2 HteOBROIsjtcd ofMmjets yj dztse j y,
sitstedd ftoesdmMratsyH]ddy Mot @3 dzdzsec s yJ dzseo j €O J M

[ Odz! dzj 2 "qlgd jtcOdzteeo sets © dHO 9 dzOYyOdzj smizh j Mise c
Meslse jlsmisedd M wOMftjHjdjddjd 6jdssdftss (5) d
sMsed LO ©O®RSd {lscts odHO.

[lsOydw, f stctsH dolzls@y Jpdalza®s | C. stcd W f§toj HY sdzOG
sBteOL EZEIsMw o tjLbkd O] Istsyjyde = BlOYd2 , L O
{ Mdzd MisOe Ols! M o ©LORE Or dBezsOydsoddzts? Isjtstedd,
SBteOL 3 BzlsOYydtsdzdzOY Isj stedw Bl Widgw jIs § sW o dzj dzd

g ItsySd Ltj ddyj sizddydisdpasedi ssdL sh jdz s yj dzt
sBJ L Wz 9 tWjLbkzd sOIsj dzj Stslsstets? BzlsOydd. Cls
1 tod ud dz’ BzsOydoddtsets OdhsttsftsejdiL O Wd&sekzls BT
fteduddes?2 WwWodzw jIlsfqw  s&@r Wizl 02 “aCBEAMsydRts dagg’ dzls te O o
Mtse dzOfmdes OWted C OdzMC 52 Isj stod d HYfsteaspdifighnssy H j ded v y g dz

sYydlsojilsmw, Ylsts MmMtsote d3f dzder 2 @ yJ dztse j & o tsL dzd €
ftesdL sh-ataPy  dasklz, Bsdzj j 10 @d3sOd o Ists sdiasinasj O d
EZMmls Odzts o dzj dzdzH.dg atptegeHied3 e ctt QRO  H to j oHipvm® a H & fg la's
Colststets? EZHOsM! o' Hjdzdls! 1 s, dldgjnjjlsdzwestds tcfdinjlsH A
ftedL dzOCd, Stbtster j lsdzd (O stlse quOilstspej & © toiz I dzs B Is © tizek
BsL G, fosctej Mdo dzOW HdWW jtej dzydoOydw tsB dzOMls |
CodzsmMtssBtcOL 59 Odzed W, slsdetsmdlsj dz' dats § zo j dzd yd dzd 4§
oz detse s fitsC toisjoiPs diflzj dedets, s Wdls j dlzr dzt B d ASMsE
wWodzwelsiqw tojLizdz sOIssdy j fMisj Mise j dedetsets tslsBBtcO. v j
RO ted di3j o, Bls hddi3f OdeL §| ddzd cStsteddzdz. 1 j2Mlseadlsj dz
lIsdr BBjL! WwWd dzagj ftcdotsHWwIls ¢ ftsweodzdzad® f slssdifmlse

[Isdzd tzef Wzfs?2 tshtse j dedetsfyls: 8 yjdzse j €O, COC oadHO v
OB MIstcOC Isdets 3z d3" h dzj dad d vydzj destcOL H j dz¢ dzOWY toj !
f sweoddzOofm: 9 wWjLEzd sOIsj JjMlsjiMmlse jdzdzcets slsBtstcO
MY sftsB deshfjdste O CCs daBrRE 37 M dzj dzd s . SClsts EZCOL™ 90jls dzC
sBjL! WAz 9 yYyddzseo jC O, ftosdLSh &zO o ctdztse dtsd d@BsL

glzh jmMmsoalzjls Cttotcj dzv ydw B YHE tOLd3] tesdz BsL G C
Bdz "tsisz Y deotwsbkdatsdzz IstcjBlzjlsMmw B EddtsRde dis LR dz$
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stcc Odzd L BO. vd d3 day o34 dzj 4, dzj SsIsstcr §j MEkh jMise O
L dz2Oydlsj dz' des BBz "d2 &BsL G, YJ d3 disy dzgts BT dzts B
sftcjHjdvjlsify COC 1 dyjW¥oddL oydw. [ 5 Hdy vssdzv sdisshy
BsL O tls 1 0BF0 (fisdglsd o Isted ©WOLO fHtejor hOj,ls ©0C
dzj Mdsslstew dz0 Ists, yYlsts dz#Hd HBsckzls ddizjls! fsylsd IscC
fsded BOdzd d Istsets, §oyj Bz BsLE @Y JsdEofjtdta] | fiplfE@ag ®
sMisOjsmw IsO2dets?2. s0O0Cdj dBlsOydd B dZd t5lso jIsflse j
1Isd dBklsOydd dqLd3j dwesls tBttOL B9 Odzedw BJ ZEO? [ Mis!
Yyj dztse j CO? 10 MOdBsdy H§ dzj , Mkh jMmsokzjls yjdr 2 t
scelzd ydo Ot ls tcOL Bite BBsLEO. Clsd WOCItster iBtsy dets toC

1. Cdzgjtecjilsdyud M¢dj BcecteOdzd yd ded W ;

2. 14?2tdede’ | BGetcOdzd yj dzdv ©BteOBBISCd d daW sStc 3O

Il st sz st e WkdS ydtsdzOdz! dzs dLodzj $OjIs o7 GtsH
MowL j2 d dzj B tsdz' Hj=t@y Codic J fdig mpddsdd dgEisd . )} SH 5B dzOW
CsliBf Otcls By dzZls OF BBLEO yYjdzseo j SO tSsftjHjdVjls jets o
H dzw tcOLOdIsdw ddzlsj dzdzj SIskzdz dzr = o tsL dEtsy desMls§ 2 yd

1 4 HOo dzd j dimMmdzj Hse Odzgd™w HOsAdEZEEgBoO Jda ft sd® dzis
YOoMmlsdesmisd EMlsOdztso dzj dzO | oSRIBGAR] s dzdz® Y Is fiflinds jsdedfts ¢ 5
Ssr QAP-fljdce " 7, Gjdz Ctdestetsdzdtelzjls Hdzdlsj dz' detsfyls:
LOCdzs yoOjlsmmw o tOLoadlsdd PdfdSsoe dzj P ousdsde .7, O ¢g
Codglstesdzdtelzjls COC BT tets dzj 2 totsdg Hody klsmw tsls
Ctodej ydetsets fsdztsy jdzdv. Jjde tjekdzdtelzjls 1 lstsls ot
dzj { sftcj HiNlse jdedes off jtejHd dzj 2tctsdatse, L Odglsh dzw w
BzlsOydd mMf smMseMmlsealz® Is L otsdzt ydgodzd tetso Odzd & BsL 6
1L otsdzs ydd.

Victse jJ dz ddzlsj dzdzy SlskOdz! dzr = My s desilsj 2 yJ dztse
N zOfsdyuji MSdr MewL j2, ftdasuwhdimw &O sHdd dj
fMemMlsOad j b BYyd MddzOfmtse (HEtsS 10 Is' M) . Clsd Mc
MosBSHAE = HJjdHidIsOR dzgj 2tctsdzgse BSL O, Ctslste’ = 9

lted ©OLoadlsdd §dsHO o W] &) N'WBO. | EyMmd] ot §iew ]
tcj BJ W BOOL 2] Ismw T4 dgafdiggl dzetf sdyd mMSdr MmMowerL j2 o MJ¢
Csdzdyj Msots dgj 2tetsdzso L ¢ O ff tsfidz) O to izt H clzd Vs tstc @D

dzj 2tetsdzy o sl R44WER] BOEOd 7 BHYR Mo w L {12 78 ]
fd dzofIsd ud M& dREM®F.L I RPO 12 d&Bimwyjse (o¢ds yow o dzkz
o sL dzd § G6jOSD 3MPPZOY sduj MS IR StdlsOC Issas . Cdsdsj dadesy dgw
fjtedsH L OSdZOH' 80jIsfw tMhdse O dJdasj dzdzj SszOdz dzr A
tcjBjdetsC def BREAAFBIAY WL Csolzd MijHlkz, It E dzjets dz0O
B hdzjdzdj 2O Mistslse jlsflsekzsh jdg wir Cj.

rde dstcd3Odz! dets? MestetsMisd oL ded Cdetso j dadw fd dzOt
Bj SO ftsidzj -ofByfuksdsdfy 0f sH ts) Hisdzy § tzdz' 27 Is!

WstegOydsddy 2 fslkssC (OSkdeOydw ydteC OHd Odedzats?
mMftcdwisdj, tgoLdztsttheOLder Mz atser j tshizh jdadw,

dzd dJdeW stedzOydtsdedzr 2 ftslstsC fdedy jdz ddzd ts6tcOded
Cwiflsdo dzgséts ©OLoadlsdy Stsddujmsets Mddofisdyuj S da
3 5OC dzOL T 90j B 2 cdd sedBOydsdade 2 CEd&zEHEe, o f6j L
ddzd § ZOSCOk: . | OyOMmskze o 1kt Mdzzyd®j KOl 1 Is
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Ylsts dzj Mdedy Ojls kZtetso jdz@ jets ddeW stedzsOydtsdedetsets HJ

{ Mdzd tjBjdesS otMfdlsr oOjlsmw o MtejHi HJSdn
dHEhd2 dO0 djcect Byjd dBOdZz. 10 HjdHEdIlsOR dj 2t
Mddoflsdud MSdrn MowL j2Asd ug NSEfEH diNg¥ LER Mmdddtedls” .
dzj HsMlsOlssydzr &5 Stsdzd yj Mlsoatsds Md dzOf Isdud MSdr foawrL
Z2Oyd dzOs Is colswegdoOls! Mve tsBteOdats o Isj dzs dzj 2 tots dac
dzj sBtcOlsd d3ts?2 . H. fezdiutsits jsefzj @Y CeH yj dztse j yj MS k¥ Mt
sBOL 8o OdegdWw MddzOfIsduyui MSdr MoaweL j2 dzO HjdzHicd s O!
BsLe dOofMmMjcecHO MlsOjlsmMw dzgj HistOL @ dlIlsr d3, 0O MOod

Msmlstsw dd d .
stsdzdud Msets MddzOfIsdud Fdzpm TBEYL 6O 2@ tc jdajj2dmy ©
qazls j ez Sk Odz dz &7 My smsedshlsj?2 ujdkse iSO, ftt

sMis@eah dafmw Ek dzgj 2tetsdzO f sMdzj LOo jteh jdedWw ftetsyg
dzj 2tesdzO®. 1 tjHY sdZOG O sfyw, yYlsts LO tefipu Sl ddgOH w=ifpls @ls
9 tWOdzedzj @3 o tsL tcOMlsj, BGBKOIsds colswedoOjlsmwe o Isj
9 dHJBEAE, LO Myl {Istsets, YyJ dzse jyj mMlsots dd3j J Is
tcOLodlsdw. 1 O tcO dzdetfocmieisise@WORd otOd Lioididigfyy 8§ dziltcd Ists o
sydodHuHdets, JjhQ@ BBdZIij orf fsC

V Ydolsdzr » OS] dOBEZEHOjIsfw 1 WWJiCls elswagdoecC
9 tcOdzdzj &3 o tsL tcOMIsj] BBteOLEZjlsMY L dOydlsj dz'@ des d3j dz

I dzstedsy yj dztse j & HBMisdeOjls df@sCifipd dflzddi® dAfdsfjds@)
® 25 dzils. S 1lssdisz otej d3j dzad HwOSIdud MSd MmMisOBJ
dfmyjL O h dn hdfdesoe dzO HjdHtcd IsOR dzj 2 ctsdzts @
fsMmismd d&z0f Isd yd M< d~ Fyomis¢ On Btsdzj J 90% oftsLBIlzYH
BeLy] Bdzj SsfdlsOs hdn ydotslsdz =, d fMBHjtey Ol sMdzs
femismddzofsdu MEs?2 §jtjrnOyd esLeyHjddY d Mmddo

1 Of tsdzdzj ded § daj 2 etsdzO M d dzOifals s’ i i3 Is S W if e dzqf |
Mtej Hdzj 2 MG sQe,sdnds g BOPBJdMMowviL j2 © MEklsCd, Ylsts o
Metstetsmisd . ltedyd &3 20 fHteslkswy jdzdd fijteor a 25 dzj
Mddoflsdud MCdr MewWl j23 (@ @PEHlsdss) iX,d8-6 MewiL j2 o
dzlz dzw .

sOCtsoa O ] twsd ftesyj MO B kzyyjddj's doy sfij SdEWO figlz
BjrOdzdL B3O tsBkYjddWw o t©Odedzj d@3 o tsL tcOMisj, MW stedidte
MosBtSHAd = HJj ZHicdsse O zo dzfp O tiztizflztio o 5L OMiIsy d EZdz' k
MddzOf sdyj MSdr MawL j2 dBiyHE dgj 2tcsdzOd3d o dzj 2 totsdz

Cltsls B rOdegdL d&3 Wodzw jIsmw &BzlsOYyd,j 2, tslsdzd yOs h j
sBJ L ! Wdz . [ftojHjdddd df 1kt2 &zls@®@QPd.d ® OCSts mis
fsfzdvydd ftesdmMasHYIls dzj ftejtcr ades d o BBd Ntsds ¢
gL g ded dzd¥ odHO. [ MmMdzd BzlsOydsddOw thmtse! d&@yldl
Yd ejib 4§ tsCtsdzj dzd 2 CGjdesd3 fsfkzdzvydd otL B88KOQIsM
mMh i Msesa Odz Hs BOydtsddzse s otsLHj2Mlseadw. [ EZls¢
Mudl Mz yo02 dzsects MStcjh do Odedwy s 2.

14 Stslster | BelsOydd By ds tOLHJ ddls! ZO f SHHJ
1 Of tod d3j to, M OCd ftesdL 8h dzfifnisds | dzdeskzits o s 1o Hsizg @ ,M Is
YJ dztse j € 5 5. Il sdzjLde" j BelsOydd (§fsHyddw j ddsmilss , f
Mtsm tc Odzv dz, O MBOS M owjHd i3 BzlsOydw did zdzd"
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MCteihdoOls: Mw ) otsdZC OB, Y BHHjty o OW dkzlsOydtdzdz

18 dzse" 2 odH dzf otLdS. [oyoOwt o, sy jIs ME to
My smMsedetsy ¢ HOdMz dzgj 2" j2 wjfesHkzSydd. Clts f tsist
[ 5RON ded j O fjem@Yd §SHHjteY do O 35?2 dzlsOYydd.

t OLkdd Y| IBEGFEOHH | oy do OF h Owdgdsa pilsasrosy dzts  tsls dzts v
SlsH | dz degsdB3z 9 dH Iz, Colstster 2 BftejHJ &Y jlsmw Jjets teC
Coo sted dzsfy! t0Odzgj j, w©WOLEB yjdse j SO dzj tBEZMdzise dzj

Vv BitcjH]Jdzj ddsets oadHO ftdd@ZFOtss fosdL sh &zO d
o Cdetso jdzd j 5 BtSdz! " sets Ctsdzdyj Mlso © MotsBESHA - H
otsLtcOMIsj. v Httzedr HtodBOlse 1 Istsets dzjls, ddzOyJj

ltesdL BN jHh OV dBEzlsOydwy MOBSYSHHjtey do O h Ow fpw ¢
sBlzyd dab®w j 4O o tOdzdzj d3 IS LdejO Mise iz U Q@ syt j (Btg jdB | dzts
Hf ejuskts d@gsOydw dzgj tj OdzdLrEzjlsmw. 18 It daj L
Htczetsd@3dz odHE, dzjyJdzd tBlzyjdedzr 2 yYJdzseo j €. HDOBL Ists
dYjdzse j C tsBEH@@)dgs2 (

Il sLddC0jls oasftesh, ftyj Bz dO t©Odsdzj &3 { sOf j
fjtcorn dBEzkOdsdzr 7 fMMtsBj2, 110 BzlOydw dzj tOfMmls
BzlsOdzlsdz" = d dzj BzlsOdzlsdzr 7 MG APd Al jHE j fdrOs friflsj otafo
MCtejh doOded™w o §dzj Bjded, cHJ totefsfd dstdogi) dijAdsOR Yed W>
fsvodzjddy bk ftOiOIs] tjd. dizjstOedzBrims i wejis s jd?2 .3 jlsizh d dz
Bscdzd BGMtsL dzOo Ols fmMdBw dz¥ H! daffj A3 ybsdgY d3db& dzth) C t s O«
sCtlzy O M d B dzj d3lzls Odzls dz-edzf{H dtthisspiry Bdd detsBEIOY | teffists] ) A
MCteihdoOdedi. uvtsydets SOSC Nj, wWodwslIlsmw dgj SRV stels
d Y dotslsdz d3d, Aaslsw sOCBer ] d oL Yy d'dzj (S L d
dzj § Misj Mise j dzdats Mls ¢ 1Isdn CdzlsOCIsso ) . t JftesHEZCI
BzlsOdzlsdz" 3 tcOL destf tsdz" g dzg H! B BT dzts HdzW dgdrm B fS
otsLded Cdetse jdzd j &3 vy afglda® dzdz B aytf o M asts dz¥ Bo d BT dzfs
sctcOddydo O h dds MCtcih doOdedy HBlsOdsd = dd dai Bkl
5B dZOHOdzs L dzOydlsj dz! dzr &3d ftcj dBBzh j Mlso OB  JjtejH
flJtedH Y dzse j CstsBtcOL dz" i3 B J L' W dzOB] .

] LOCdzs ydlsjdzt dz" 2 f jtedtsH Y dL dafj syjritse j &, M
ZzOyd dzOj Ismw tsB IS dzd? y i Glsays Mg dzts o ! sBtoOL zs h - fmw
fisOdetse dIs* v fscte Mmdodts &jdz' "j, Uiz sy Mf
COMmMmisr Sso¢d BYLjHjdYjls MCttesmls: Zdgj dz' h § dzd W
My s dshisy 2 uj dzse joldO.d disls3izls ' B EzYy jj fgfipy iy 5B 6 Ols
LOd3j Hdzd Is . 1 Od3d H dzj dzd L stsets ftetsyd MmO s toj H
qdsj ¢ hdnfmw fddoflsdud M¢dn fpewL j2. ] flo tss tsy
d doflsdyddfX e dnpjonvjidzy j sw ddelsj dzid o dzsfis! ¥ Ise stey
Yylsts MrteOdzj dzdd MddzOflsdyd MSda Moewer j2 Mftsmtse Ml
tcjekdzwydd BcOdtso yYyjdatse jCO, O 1Ists ftedossHdIls o
&5 Hd Iso sty M2 e YOMsdesfisd bkyjde j o Mmtej Hdzj
CoOkzdW qyudtetse Odzdztsets WL duj MEsE IstelzH O.

Astocdddtetseo Odzadj MddzOfIsdyj MSdr MoaweL j2 d3j yHE dzj =
dzj 2tetsf &ZOMisdydesMmisd. RMssydedS OB t©OIZE O Oizts dzp 2 &
wodzw s Isfyw W sStecBOYydsdedz | fslssSd o daj 2 tetsdadzr °
YydtcS OHd Odzdets2H i Misj &3 d Is.
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lteddzyd - dzj 2totstf dzOMisd ydesmisd ctsdzso desets dBsL ¢
sBh dtodz j dBji2ldcts g fipdis 0 dzts 2 W Iz dzap¥D 3t digB y dis dzdz®@v B @ tisle (¢
d Wekdtydoddteses Oddw sttc OdzdL i30. [teeOdedL &3  sMist
dmf sdz! LEv dzgj2tetsdede’ § HtesetecOBB BsLcO. 1 1 Istsd3
steeOdzdL BO. 1 tcd 1 Istsdz d@BsL ¢ § sMistsWddgdasts S zddes fnjsdsupegt
OClkdodLOydd dzj 2tetsdzdz’ 7 fjlsj 2.

1d2tcBde'lsts o MsCtSlsj mndzdzBedyde § ftetsyj Mmfster ¢ s«
d ~rddidud MSdd {gc ddinizso O W isted3dtetseo Odzd v §f O3V Isd
dzj 2tetsmjlsj 2 d, Mtstslse j IsMmis dsjedzdzts, daizH Yt H th dzO@Tgds diats dzts
otsLteOMisde” §  jtedSHT .

{ Mdzd dzj 2 tetsdzOdz! dzOW sBtOBBISCO Mddzoflsdud ME 6
gL d3j dzv s fmetsd § OO Ister ot otcj d3j dzd, Ists 1 Istsls
vsOCdy dLd3jdgj dedv dBsclzlsdzdzBEMdbBOC COCHEROBE BY B dzgzds

l slts € dde¥ stedzOydd fjteiHOjIsmw f Otc O dzdzj dz! dzts
h oS sdztsdzOw , dzg R B fz] v j MBSPG sV dzd j d3j d3B tc O dz' dz
Md dzOf sdyj ME¢sets Mdcec dzOdzO. RdW stedzZOYdw CtsHdtolzjlsmw
Wz ClszOyd?2 dzj2tetstf jtoj HOIydStso dBsLecO. Cilsd Ctdzj B
dzj 2 totsdzOdz! dz" j € tdooff BtddsidzjlsdzldssB toO BfiPjls™ & Ols+ o9 AtsHWh d J

] f sfdz H dzd J GSHT i sdzlz yJ dzts BBdzsy j Mise ts HisC (
oLOdhBsMow L Odedz" 7 oadHtse  dzOMiIsd ydesmisd Mmd dzOf Mtse :

1BpdeW¥dL dajaSdRls Odetse dzj dzd § dzOtelzh jdzdzr = BIBSW L
dzj 2te@deBacSlstzOddsd Mdd, dzj 2esdzOdz! des?2 WEkdz2Cydd d
d df Od&Ots®duiMSdr d YkdSydsdod d 7 §sdj?:;

2) otsdzs yd sazdac @L 9 dIsd § ftetsfmls’ A dzj 2 totsdzdz’ - fd
Bzdz' sdBEsHEZA dr §j] Mjlsd, Mismsede j MEkh j Mise dzv Is!

3pdzistsc j dzj B dhdgnfgCoddH 2 O dz! ddtsty B JefP pyfdsafQe M j § ¢ ted f)
stecOdedL BO § odzgj " dzgj 2 d odzzlstej dedzj 2 Mtej HJ ;

AV dLdBdtse PuimMmd@dOd M WdLdtsdasedyd MmEs? OCIsd e
dzj 2 tesfd fmls g ds;

5 O0CIkdddrPtcOCIsjtedL zjIsimw CtcOIs ¢ sfte sy dats 2 o¢
f Obsdzsedyj MSEtsets oasLHj2Mlsoadw dzO dedr tOL dzd ydz' =

6 PHOY sOygdthdede'L Odz M Hdzdlsj dz des?2 OCIkde Oydj2 Mk
fpdMmisj &3 dBsLecO d ¢ svWedgetdzy dp' s hHls fdsdBsL cO o
Stec OdzdL BO € Cteky Osh j2 fMtej Hj:;

7Tjf OtcOlddwedg R j ydo Ojls otsmimlsOdatso dzj dadj WlkdzC yd
dr foetcjqyHjddw, yYbt tjO0ddLiEzjlsmMw eofMmjd M jSClstetsd
fzdzO, EJOfsFBOdgdo " drmw Md 2O Mtse HEs dzj s dzOY Is

AqieCOHJdOdzdz" 2 ctsd3d sMmisOL

AdqicC OHJdOdzdz" 2 etd3j sMisOL, tjh jdedj ftotsBdzj d3" M
ftcj ddizgzh j Milse O H dzW s zOMso Odzd W Cdzd dzd w4 MS dn
dzj 2Bafsdzse d Wd MC drn) i) Hdsw JOEJ P~ daj @ tsizs) & Oded 2 .
sStcOdemdzy yqd sdzdzz ¥ L dzOyd ddsmls: , fsmMEtsdzr S sHdd d Is
Yyjdzso j SO d dzOBtstcOlststcdzr 1 Yy dotslsdz - . s tetsd3d Is ts Gt
dzd f toj tor figedtdstelilz H Odzdz" = o Isjyddedjy HdAzdIlsjdz dzr = fJtc(
BsClzls BM Is! ts f) dzts © O dz' dzO 94 M BO sBl j CIsdoe dz n
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[ dzse sW 2 dzS ydigeade foff R4 dzd sdyd MSd2 HOt yJjdtsej Sk f
dsor 3 CoOdElstsor i3y EOBYHBJOdC@YHT 5B jCIs dd&3jjls
f OtcOdzdzj dz! dgr | dBBdter ) d BEHEMJBI dLtsBtej lsjdamazd (
sapi gnsfistlz¥ szl dtf s dzOdz' dz' | yomr stec Odzd L BO  Yd ¢
Gjdisdud mMéd d +§dcjdej BMg ME & p iderndds tslzj b §s Wiizfs trs 2O
ydSdaduj mMSdy CtdjBOddwY tOL ddydss? ddzsj dzid o dats 2
[ desetstsmyd dzdzv sstc dzOW  fd Milsj &3O, o € dzs yWolg dz$ pd figigGedy dz
Yd delsteOdz! dg" § d fitedwjtedud Msd) swrfadds jjdd | RdsBo.,j
MOd3r 2 dishder » Mtsotej d3j deder 7 o tSH dIs | dziid J 6 Is BB s ts tz?
Bsh detsflsd o sHA ] @O dzde i s O j Isd 2, U B ded Bdzygem§ d &
fteiyYH] ofMmMict, Mydods dg 2 MOk d MOBSOC sk Odzd

] dz0 o dzts 2 Bd Hdyd dzm € 52 d Myd Odz' dzts? L dzOy d d3ts i)
Wstcdzdtotso Odzd i d fyftto@d2 .dz" 2 @ dBsL ¢ kyOmlsekzjls o tj @
StcG Odetse, BsdY dzdW, 09 lstsBOYs@ dgvj ldind: estd Hiteldglsco Hon @ pizdd,
Il dfmyjtcOdz da¥f B Hfgtstzvej Ists 9" Btiste d toj OdzdL Oyds OH O |
Hdg OB S otesyHjdedzr » Wisteds ftso jHjdedwW, §SHHJ ey Od
{dz tBj MidaddORGd dz¥ Mlsd d3ipsLydd dzdtg to 6L OgEy diisdz0 dz
VP seRdesdOddjOddL Oyds fsyj mMmse o My izse ddajjtdaddzt
Y dLdzj dedets 9 Oy dgr HdzW Itséts, yYbtser sy’ dOh j Bk
dzsor j [ @&Pdedw

g lstolz € Istzlimdilsy d 5 dzO dz'Adf' e Oy @@dadz" § tedlsdsr yd dztso j €
ykzefmlsodikj dzW @RC Isstc Oz MsMisQoadzwes h dds LHBtosO SGE T
d Misd Mlse j dedetsets tsMmoe jh jdedw, kttseods® Mizlstsydsts?2 Mo j
fjtejcoctekzLCd (Mt jdedets, o desydetsj otejdzv), ~OtOCI
WkdeC yd sdz0dz! dzts cdilzts df ] AstOQEE] d2ts zojdzduj dzdz" a3 §dh jor
BdzsC OlsstcOdz oL OddisH j2Mlsadw  MddemtetsdedL Oydd tcOB
(1 d fofididzg .

circadian rhythm

0nm  500nm 600nm 700 am

10
. Light

{dmkzdtse 1. 1j2s¥drdsdseduimMSd) djnoddL.d Wk dz

—G)
v ddzd y 4 G£: 4tofibution 4.0International (CC BY 4.0) 117


http://www.bulletennauki.com/

18 dzdzj Hz@ Hzffde © € 9 BUWlledin of Science and Practice uv.7. 37202
https://www.bulletennauki.com https://doi.orgl0.33619/2414£94864

{Mmdetsodz § Glklsd §JteiHORY e LSAAORNEIfig)EIS U Heijt
Gj 2ttdedzy | Mild, f] fodsh ¥ Colster & dj 2tsdy  wme
BsLEO; &dEBg Ul B&GER s MdddsjL O MdedOd dr & &Bsdzj Sk
dzj 2tetsdeds’ jfp Meowt@dzd flse s5dzO, slso j yor h d d3d LO fo
BSHiEGMIso 50 Odzd™ . swmc dd&jjls fewd j MmeawiLd f fbkfts
sBd&OMis! ¥, HBEMsdjHdOd df & GlHj ZOB] ¢ di sl Odod
W H te @B foftdidzg .
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[ desetsydmdzj dedgr &5d dMfMmdzj Hise Oded W s EMis Odzetse dzj dzt
Gidzgilsdui Mk d {1 fdeidailsdud MSky twdz o tojckdvy
1. ydtwwSC Ondz 2 todlsds, o C dzt yOW P elgjPfigG t2dz'mP¥s0 fig J, detsd
BMAL1) ;
2fj oH-idEzH dflsT j] CDOGHj oBM4gr1( PER1, 2, 3);
3Hy i mMipdw, dzj ThtHj &) RIFcOBYALL, CRY, CLOCK,
4 dz0tckh j &z MAREzO PER , TI M , CRY);
5L0Btsdzj 9o 0dedV¥ n, Ofmmtsydd tcts o Maladd ,AnIsI tojHad@ G H d'j dga
mMsmizun dMmisr j f Ostsdztsc d d, ~ntetsdzd ud MC 54 o tb fiydf dofaLy , dzd J
dzj 2tesHj G j dzgj tOydw, tydtejdedd, BlEZdJBdw, Odastey ¢ Md
]l dzOMmlstey 3y ko yj dztseo J SO d Y dotslsder = o7 wodzj dats
(O t©OL dgr n kZtetsodz"n BtteOddLOydd), d&kjrhdn ¢sd
fsHoe jtoy j dz d dzls j dzfnd o dzts fyls 5B d3j dzdz’ n ftoesyd Mise
sBJ M judddi ¢ diolosfse , IsGdiilcyx®df ttOL ddyd = 9J
kjd&zO, O I0Cxyj o WdLdsdksecdyjmSdn ydHuHStflswa.
CtsdzjBdzs sfyw  ofpj  dzHtsSteddzds j d & j BOtsdztseduj MSd

sj &3 j 6Okktsr s j dzO, yomigtylsr  Ctebsdzwigtd ¢ tsq  HHO'e T di
ykzemlse dlilsj dz' detsmisd St OdzdL &30 ¢ tcOL detstsBteOL dzgr d3 W
WEdeC yd sdzOdz! dzr = ZOctekzL ¢, dzj C Otcflso j dzdz" = ftoj

e tsj ddw ojhj fflsph jou ditydsziAsitasuictsi d Is.

Lils Ogatizsdlz Ylsts yd ¢ dzd ud ) SCwO dafytd® dzff IstdafiaOy d tsfigpigdtyds J
oL oOMiEdRRHN O smw  IstcOBsimezil Yaofcrkls B j e d sHdls € WisC
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CoKpaleHus:

A-amygdala (MuHaaneBUAHOE TeN0);

BF — basal forebrain (6a3anbHbilt nepegHuMiA MO3r);

C- cerebellum (Mo3:keuok);

H- hypothalamus (runoTtanamyc);
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SC- spinal cord (cnuHHOM MO3r);

T-thalamus (Tanamyc).
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slstsBteOY jddw ffMmtejHMlsoatsds tsBkzyj ddw o BRBH ¢ j da
BOMMtso sz EMCttcj s tof tclk ddids®ifted | &) . R sdz L zj |
Yyofmls: HOddzr &, CGjdzgjtedtelzj B & dBsHjd 5 dO sfhdase j
[ Odzdz" § , GJjdgj odtolzj d3r § Bj ~ Odzd Misd yj M< ts2 RBtsH j dzt &
Ylstser B Mfjudls: dzOmlsPdetsjdetss B3Qizdzdzyf, dwstsSBE 6 j &
9" ydimdzdlsj dz' dets tsfizh j MseaddkO [ 13] .
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Biological system
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i Small-scale predictions
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Large-scale predictions
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slow or impossible
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ﬁredlcttons
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Dynamics fast

{ dizdtsS 8. RMitd Lo Oddj dMSEMmMmise j dzdets?2 dzj 2 tots dzdz
shdetse Odgdats 2 g0 5j ROz L BOR Bdksc s BOMN kOB dzr & Bj ssHBo

) 5COLOfOsls jIsduj MSCOY Bdsdsedyj MSOw fmjls: d f
BsHjd . [ jROodkdmsdyi MSOw &sHjd dhfisd LEjlshy
Clster 2 dMisd LejlsMy Hdv wslkyjddv dzj 2 totsdadats 2
&3 = Odzd Misd uj MS g2 dedig®w § dzg ? tsB dzdzOW M j s By jls OB
fsLotsdzvw dMmMmdzj Hs9 Ols! EBtOLHE Btsdz M jid Miz@zs@ BB to
1J2tcH j G j dzj eOlsdd d@dfintsd d disedc@dgdz’ | ~totsded i MSCd
(st n i ¥l d3j Mizsec GOFJYd Jf OfstsE 'Ya dejsded v ¢ OC  dzj
Lfdej desdBO, Cdmddlsjd df 2 fMistj Mh), Stetsddyuj NSt
ftoslsj sMsOL MO, &dssitdHiedOd d'j HdM¥kdSydd, ¢
Cdzj stsC d dzOtekh j dzd j  odsl @izl ds ts W dety A i€ s jdggdize | dzdzts
dzj B OO &M tetso Odzdz’ o5 § dlsOdzed j &5 d HIMB OO E Mdd
v BEROtdy 2 cj desds destodBOdz dets? BS B dBls’  MEH
Cjdsds Yjdkse jSO. | &Stsedy & Msse BHBEOE ds sl
Ul Izt j SO, 1otdd ydoddes MY sSteddetse Oddm!  d3j S dzj ks
ks dujmMSdr d {1 djteejlsdyimMSdn oL Od dsts fipewdilsy,2e O dzk
ylsts 90% {dzgjtecdd Hdw CdzjlssC §dhjoOtdlsdvdgct Is
ddzj dedets B Ctetststes Odzed L 3" W dzw s Is fpw Czs yjordd Loj
teotsdzs ydd d 1fdejdajlsdéd Bdtdseduyd Mits2 dL dzd,
dj sBEoGHd &S Mislse jlsfisaksh jj kfwOodjddj Bt daj g
[sdzj Sdzv todz B, € dzjdgds ytizhdgts o @3ty mitlstetse & w  H 1
BjlsOcjdsd d ‘fdcejdsd yjdkss iSO, O {§tddsy,j ddsh
AL daj HjWIsH. de adpt Bplafe dzv sdsdgec s BOMM s OB dz | 3j IssHT &
ftoesedesL Jqtetseo Odzed v .
utsote] Bj dedz’ j toj Oczd L\Gfiyiodj dBo2j Istsfydass RO da' dzO@ B Is O
Mojdkre. 1dsCtif'“ksjttr c&seckls ftojHdsydls! Bsdj
Mt Oo dzj daed ) bwOHdydtdade &3 CoBf! sIsjteOB3d dmy
ftcjosmMisHiisoOe. rdorj MmdMmlsj dr dsoatglal St Hsdmmpd
ftcjosmMosumlsoatsd, IISOC COC Cdzjlssydy j o' yddzj dzdw
Cskf ' “lsjteso, fKjHEZOCOY oL By dsnlsd H&Y ] Odd

—G)
v ddzd y 4 G£: 4tofibution 4.0International (CC BY 4.0) 125


http://www.bulletennauki.com/

18 dzdzj Hz@ Hzffde © € 9 BUWlledin of Science and Practice uv.7. 37202
https://www.bulletennauki.com https://doi.orgl0.33619/2414£94864

My BOdelsd yj MSdds tcOL ter o tsd3. 1 eOCIsdyd MS dJ dzbimpsdsisitc O
tczCtsotsHMlsotsds Hdzw BERZHEMJR ftodd3j dzgj dzd?2 € dzj stsydz =

sdzj stsydzO" BtOBBISCO ddaW stedsOydd :

a)yd dz desCdzj ssydgr §j orf ydgfmdzj dedw, Bl jHddzws hdj ¢
Bsedzd B" HBMisdy' BBdzjj OBBdyUdtsL dzr 7 Yg§ dzie®DL o ¢ jzdk
mMdzsy dzr | Mjild, SCtlktste’ j tSHdsotej d3j dedes dMmftsdz' L z¥ Is
sO¢ d oibkoBtsdzdyj mMSdr fttsyj Mhtse . g IsySd Lt
ftejHMlsOodzw jIs MsBts?2 dzjlskykzs fOdkwIs |, 9 It otjc
ntcOdzd Is dgdzW stedsOyds Btsdzjj MlsOBddzt dgf 5 tsBCOL 5
sdftse fOBWId WwWodw jlsfpw WEdzH O] dzsOdz? dz" &3 OfMmf j S Is
[ ddzOBd yd MEOW twOLddy0 OS] WwWeodw jlkfmw {ftslsj dzydC
Mo w L Odz® s dzcflzd JsiPS d J tej OCydd ftoslsjcOsls o B sdzj J
fMteOo dzj ded® M cjdzilsdud MSCdd3d tejclzdzVIststeds” 3 Mg lsW 3

bgdes ¢ 5€C dzj Istsydz | or yd mdzj dzd w (MftcOo O) 9 dzO f
fsHCdzg yidedw or ansHO tSHdsets NPIsOBBO ¢ o-BBHE Htk
Cdzj sS O ( Mdzj 9 ©O) , sO¢dj C0O0¢ MmMlstekzHdzd yj Miso ts,
otstsBh j dzd J ot filsifigQIstc [ H dZOC 5 MBsyd Odz! dz" § oL Od @BsH
d MisjMmilse j dedzr = 0 fidims M g ENJsipPFyd o O Is fMilsOB ddz! dzr | Otsr
dzj sBrasHd A J orf ydfmdzj ded W .

c) ¢Mmftej Mindd c¢jdtse ftedmzh ydeo' &3 MmdMmisj BO;
tcOL dzd ydz' J Y Ofsts] fipfdal d { ¢ j dztso . 1 d Mdiislstew dzO0 Ists,
o ¢ dz¢ yg daedz’ |, Meh jmMsoksls tODdddQU 3 ®GytoOL safy, tc Otg
MisOdzH Otels™ o Cdzt yj dedvw/ o C dzs yJ ded W .

dyyi2¢0 ¢C0¢ EdzdoejtmOdz dzOW dBOh d dzO. J Coyyj f
Yj dzlstc Odz' dzOWw HSGE BO dsdzj € &z dzv to dzts 2 Bddzsedd sy
By sOBBdZdL d5. Cotsdzr ydtsdedzr § ftesyj iMmr kOCYJ dBsckls
RO tcQodzv s h dn GBtOBISSE dJqdWsttdzOydd o CdzjlsC OR,
o ud mdHdaffAs dtetso Ols* MW M Isj ujdzdd &3 o tej o3 dzqd .

[ idHE Sddidji?2 d {dzjSlktesddSs? dzj Misddej dedats Mz h |

" OClk MsOjlshmv WOCIkEd: Cdzj ssydzOY MjHO o]
or ydmdzdlsj & dez¥ foHdEsy Sk, Yjd& ] ddd?. v ywsks®d
dzj f tod ¢ sSH dz' d3d H dzw o' ydmdzdIlsj dz' dz" = L OH Oy, Is tc C
o] “lsj wO®R], tds ©kOSCy] &Esyjls fojHshsOsdls!

dzj sStcOHdydtsdedgr = BsH jdzi 2 or ydgmdzj ded?2. 1 sBIBs 6 J
tcOL tcOB 5Is€ d yjitsgdes dzse duyd MSdr fmnj oy, o JdMmlsj Mise
ftesy MmMse d M jddtshisj2, C(tltster j &sekls fted H
a3 OrHjdzwjds yjbrtej bOSdr tjfMmMktemO COC f jtimtfjC
SBtcOBBISC d d ditysdeszOy)d [((1 4] .

[ BT ydz j Ctej dgdzd j o' § Cligf ! 8 Isj tor Wy dzw 8 Isfpw W
Hijljtoddddzd tctso Odadzets?2, yYJj delstcOdzdL s Odzdes?2 d yYdWictso
or ydmdzdlsj dzt dz" j L OHOYd, SCbtsterj dzjectts sfdmr oo
Cgzlstsydze” j of ydmdzj dedvw B" dzd tsflsddBdL qtetso Odz" dzO { t
or ff sdzdzj dad W syj dz tcOL dz' - or ydmdzdlsj dz' dgr = L OH O
ftcjosmMotsufmisots o OCHdRE ftoddsyjddvs, CO¢ HJMSt
fsyls' dozdsyEggEitss. [H@ZOCE Ctdif! slsj tedzOW &GOS C
ftedtosHO o' ydmdzj dzgd?2 MmMddz' des tslsdzd yojlsmw ls ftedtots
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t diezdesS 9. [Mdzser Cdzjlstsydzs? BOBBISCd o dz¥f t5tcd3OA
seduj MSde Majd [ 14]

sOud mise jaflzal gV ted®)y Hlz Cdzj stsyde &3d d tsB" Ydo' d3d ¢
Yls ts sO¢dj ftod dzsy j ded W , co¢ Isj tctcOW stodzd tets 9 O dzd
BOI j e Odzts o Bsckzls tMisOs Ols! Mw odzj HBMWEO] BsMIis
MteOIlsjcdd HM&Y B isdOdfidsd dztelzP] degf[d ! rtsfigsder detsdzse v -,
ltedded 3O dHj®¥ Cdzjlssydesets ftoj otsmMntsHMise O, (o ;LA
Ndoer a MmdMmisj . ¢ kfmiskzfde sftejH]djddlzs Mlsjyj dz
slsCter Is! EtstcOLHEB Bisdz] flzj ted BsddY ighHf etedyf o OB ¢
ftedtetsHy [14].

t OMMdislstej dz] 1 MIEBROEz] dedw + WWJjCIsdodes? dzj 2ttt dz
dmf sdz! L so Odzd™w Hteddeydtftse Mmotsjotcj d3j dedets?2  totsW d dz
BsLEO yYJdzse jt o, o dzd W dzffWd vy tcT OB &0 dgiasd y B s I to
Oy jClsse sjlkOBdsd®dsd J MeBOkOdhdtss Oddsd s
Cdzd ded yj MStsets  ftod d3gj dgj dad W Csd3B d dzd te s 9 Odzdz” w O¢CIs
WikdeC yd sdzd tetseo Odzd v Cdztso dzts G s BsL ¢ O ypwse J< o.
fsdzd W 2 dz€ yd s dzO dz dzOW d de¥ st 3Oy d ts dzdzO W d {dzjClstets
fjtoj Mtets2Cj dgj Qtetsdadets? Mjlsd. ClkO fjtej Mstes2C O
OoBLHJ]2MIsadW (otsLBEYm. j)X3gd.V IsdzjsB B g izelzdz® d OldstcOc d 9 O
dg 2tesdzOdz! dzr = Ctsdi3f Otclsdzj dzlstso o lststed Yydz' = dzj 2 totsdadz’ -

SOYHOW ¢gjtdijbtedy MEOY WdekztcO MHjtey dls dzOB s
wodzj dedj MOt dedw. vdhmas MmMstsd COYHE2 ¢ j )
WOCIststetseo, fMtsHjtey Oh - MWk cots dazjdad,$ dpdstHtg dedgjdtss, 60 Jtdiisd
sL dzOdzd W . rokdzOf tcOQo dzj dedz" § Mlstej dz¢d ECOLT™ 908 1Is
o dzj ded § [MIsEOJtc j dzd v

ldzjHtcjdadj tjLEzdz sOlstse dMmidtjHOASO,dzd 2 0 It 35,8530 22 L ¢
fsLodY jIs o smilskddets® @lsizd j W jdpIc§ PE d Odzdzts?2 fMd Mls j d3"
beso jdz d Ctdzyj desteOyds o) Ot dadfigg@ kezw t5td & O dideLtsdy
MdzO d BtsHEMlsosea OdzdV, EkEZfftcOQoadzWvlis! dgj 2tetstf dzOMmlsd ydats
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ZOtkh j dzd2, OFIs djoddde tsjo Oy tc FAsBddsdedz § tw©dlsdsr d
SCtkyOsh j2  fMejHE2, W jdgtzjdz' s qofiftstH tOdiz! LdtiseR O dzdinn j d3'
YdeC OHdOdhsets Lkisod cottdsdd doj Oksdddkd o
WEdS ydtsdzOdz detsy fdlsOdedy d %dLdujmMSoOw OSCkde dasfls

Genes
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{dikzdsS 10. [ dsetsdjtedOv ¢jsdjlsteduj S OW &aHj d ¢

[dCtesBdBlsO Cdh jyddscO +CMitel MMdtelzils BBdZjJ 3
otej W COC Gjdesdz yd dzseo j €O 1 CMf toj-ipHrucizg lsr IsdEdA €
sOL " 90¢Ils wjhOshjj oddwdd] dO twjekzdwyds (it o
mMdmisj a3 . RMMdzj Hiso Oded W fsHIso J oy HOB Is [ 18], 1
BOCIsjtedOdz dz"n d&3d "N IsOBZBOBBd o tstec OdzdL d3d ~tsLwddzO
d BBz dzdesc s Blsodelsfo ®ADC I jOusdscE,d do " L F 908 h dj L OBBdzj o
o ¢ dz¥ yow dimf sdz' L s9 Odzd | dzzlsted yj olsdSCtse (e BB
MetsdmMlstcz Jtotso Odzadz" 7 @R | fARBNC dzd , friaCn ldgj@ig ts Is O dz' 9 C
®Bj ssHBse  dzj U ded W H d d3d[Iste OB dAtsd3. ofy sy AR Mlsew j ) d
LOBBdzj 90dzd?2 (O tcddzjte, HJOBjIsO, wydtejdd=Ww d HTc

) dmmdzy HHe8Qdzd dB " dz fH j &z &z lf deds'6 dzt§ L d3tiz@z ¢ Iz dzv te ¢
ZOf tcQodzj dgdz" | dzO L Oh dlslk Sty O h j2 MmMeinr d oiBd"
L Ctsdzsggddir, WddaztsdilsOc)j doddz = d BdStwsedzr = o3 sOB
stcj Bz® Is My jydodzdL Jtctse Odzdzets G s d Mdztsy dets G 15 zOB
dzdo jtemdlsj sOBd, dMhmdzj Hse Olsj d MEdd3d Eutej s Hj ded?
d MY J yd Odzd fjsolszffu J iPWEZO Y tets d3” " dzj dedatsfylsd dd3j ¥ Is € dz
CO¢ Bdtdsecdyj M ¢ ts, sO¢ d WOttdOyjoelduyd MEBse
B rOdzdL BO Hj2Mlsadw deseor' 7 MisiHddzi dzgd?2 o e OdzdL
B IsOG J des dzdzts 2 W i {€ 5 dzfiglda®@dA datbd H dzv f tevw Es?2 OfmMmtsyd
M Wjidssdfsd MtcjH' GBdlOddY d AtLwddd BEHjjIL d
dLEzyj dedw CtdhstezSyd2 d ftosdLeotsHmMlisa O BBdZjJ 1 §C
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BzHikh j2 fjtehtcdOdyqd ditctse Odedets2 d3j H g
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{ dMbkzdatsS 11. SCHfdejdzjlbdqujmcoy LONdO BJStts dsdo:
BjyojHE®BMse jdzdzsj oL OditsHj2fsady [ 18]

I dMmfmdz | 4 Dids{@dzts 0 dzj dzts: 3z dz! Is d d3tme © ey izl i ts af Qatad
dzj 2tetsdedz" | d By dasdzcecdidyf M Coj ddtctseo Odzdw fMmdzj HEz
fMtsL HOE Is BdtsdzOteC j tor H dzw Z§ tcOo dzj dzd W MistczC Iskz
WEdeC ydosdzOdz! detsets fdlsOdedv, o L OadMmdlssmisd B©ls yj &
fJlsOdedw ' ff teEfdsstiOtcC jtotsoa d bkjrmdesdzsead?2 dMmSkMmMmlse j ¢
fdlsOlsjdz' dets?2 MtejHs?2 COC HdzW BGteeOdzdL BO o yYj dztsd
nlosdzs By HdyddmCd i sisj dslsdeszodsd Wy M dd BsHjdd d
Cosltster | fopHBYBUIsEd@ yj MEd2 otLtOMmls yj dzse J SO M
1 s, BsHIJWJSCOYydd cdfimistsdatsa, tcj BBSH J dzd tets 0 Odzd j
dZOdB sdzj § Iyds B3d BIBOLS PEGREG' § 5B W OMPO ¥ fjls Aaf j
sCtolzy O M j 2 Mtenrj defilafCejdiyseds) ffddjeH r dz© dzOM j 2 1
1 CMftej Mimhdy ¢ j detso dzd Sslsste” §J dL  dzdr TP LH dBSQGE; IS
Gjdzj sdud MECdj d ¢ detgelg]flipffiud det@Ein dvjo CusHstiste tso 5§ fls
Mo jtcrHBsdZEBdzj sdJ, ¢ O jiB@sHdsizdasls 5 Y jakBaEsEts oL Od di3SH
sBh jMmisoatsdz, d sl jlsMmise j dzdzsmisd L O BRHEMNd] LHGSEKT

l tosHisdzy dIsj dz' detsfyls ¢ ¥ dL dzed yJ dzse j € O ) L dzO0y
tfdejdzj sdud & d. Cfdcej & bd gPHY KO, d dad g BOfiffiydzj +
os L sy dets s IsjtcOf jolsdyd MEses odigih Olsjdz Msea O {1
o BLOMIstsds L OBtsdzj 9 Oded W = .

ANOCIstster tBKBOLO YdrLded d otSLHj2Mlsadw Ctelzy O
fMdzj Hr dzO dzOh § 2 11 s, Clstster | odzdwe s ddDL " eLAFlds §
LONdlsdetsy Hj2Mbsddgtej H@sHezddfdzj sdudmedy d +4§d
sBj My jyde O h dj HsdzetsdzjIsdjy d Mo jtrHBdetsdIsd,,

—(D
v ddzd y 4 G£: 4tofibution 4.0International (CC BY 4.0) 129

Pathogens
Diseases



http://www.bulletennauki.com/

18 dzdzj Hz@ Hzffde © € 9 BUWlledin of Science and Practice uv.7. 37202
https://www.bulletennauki.com https://doi.orgl0.33619/2414£94864

oL OdEsHj2fMisoadY M fdesns? d sBh jMsosd, d Gloj

J dMmMmdzj H e ORAzdMEEBO dzy lz S (2020) f5C OL Odzts, Yls &
ftesHtsdzy dIsj dz' desmisd Y dLded yj dzse j €O d dzj 2tets4 dzH 56
f Ostsdzsedyd MEtsds MisOtej dzdd, M BHdts?2 Mlsstesds ,

d dz¥ st &30 y osdimliz@ WE Odzf j toj ctslzL € O, l Htokets?2 Miststotsdsr
YydteS OH d Odzdzlz © ftedtotsH kz dzj Qtesfmjlsjotsets oL Od @BSHJ
dméEkmmise j dedz" d3 ddalsj dzdzj SIstsd3 [ 207 .

1 Bo0Ofdcejdfidagpl@ficOQodzv jIs oL OddisHj2Mlsadjds + f dc
MsOtcjddw d HBketsdjIlsdw f Bdtdsecd,j 2, BdsWdL S ts
ftej Hr o tejcelzd¥ydd IsB0OdshiEbtsd§ ¥ @ty e s @20 frdzdizO v 1§ j t
(fiteijftescteOBBdtetso Odzdj) d Ytshisjyjdadatsy Mdad >y § dzd
CtstftefdosHwils ¢ otLtOMisdts?2 Yolsjtej (s Mid s da
fMdzj tels d . 1 sdzd 3O0dzdy fHtedyddz LHBtsSeotsets MisOt dzd W
BiYHdMYyd Y dzd dzOteder A2 BJOf tcOo dzj ded2 [ 20

{ OL 6OBERSIEBOdYUEZS (2020) {§GL o tdv ks ded jisiPD ok
flstcj i)fntsds, fMdzd y O Is OdkzzsMisOIsdyj MCzs fjtojcotolzL CL
o Cdzs yosls cdetedHds j] d SCStddBddzdtetse Odzedz” j d dzflsteclz o3,
fmMdrtsdej 2tetsd 33z dets 62 OB d dzdlls Oofj i i dzj[H200 Odzed d [ 2 1] z
Mo pgzeds’ § ddemlstelzdgy dzls’ d &BIbsHded 1 fdejdzjlsdydf
Hsdzetsdzj sdw yj dztso j CO tOL Zdzdets@ ts.

YJdzse juj MO dstesdz®o dz" 2 dzMmistelzd3j dzls d MOds" 2 yj
f dzOdzj Isg . 1 d 2605254 - dzteiafzt? oKD j30dzts dzts i R 8 B 6 4 -5 dgtsdzts ¢
Gjdaj sdud mMcow d < fdc jHajmsadpy jBimCan,“n df jettsh GOz figc oW
cTh®ecer eitsdze sMtctsydzOW dzj 2 tostcj OB Huzdiis®@ppu n edxy 7 tatsle
d dej 2tesMild c¢BsL @ idsts B3dHiaispshtdy Qgisdedity Jzls O af @ diz
Bz dz! Isd BBSH Odz! dats § Mdmlsj d3dats jif Owd jOlsifsH j @ lso § ) j n ¢
YqLrdzgi HiWIsj dz despsd [ 1, 11, 21].

)| ZzOMmistsw h j j o toj d3w dL o j Mis dzts, yls s fszso ' j
dzs Isj ddzdL dtelzs h d2 ¢ stodptOdg,ls |19 jOM Isikzffls jtdctdsddz) of Gf SHH J |
WEdz2S ydtsdzdtetso Odzdw dzd 2tetsdztse ctsdztso dzsets d3tsL 6 O, )
dzj ¥ Ols o Mo Stcddlsdeody » sy MMse, Isj i3 dai
dzi HB CtsdzyO dLbkyj dzr , ykiti sot©jded2i I 22Qdz! dzj 2 M d~

vils Odats o dzj dzts, Yybsts ddemzdzddz tsCOL T 90jls dzj MC tsdz!
L dOddY, sBRZYjddY, (0oBYisd d Mddoflsdyd mis2
fkls! ddhkzdddse s2 Mdc dzOodz dRR dgEfilistg d | & Gddsp dasls s
dqdzhmizdzd dz dBsy jls COLT 9 Ols! 9 Oy dzts § o dzd W dzd | dzO
Bj IsOB sdzd L BO d fjtjHOYyd Md e dzOdzts o d dzf &z dzd dzO
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SARGo®2 J] MmMtsle jlsmlsoadd M 1 Isdds, B d B\CE tsta dg® I§ dow i fig:
dftslsjLiz, Yylsts Mmdec dzOlskzter By sddzdtetso Odzdw 1 1-s dzO!
ALY ddzO, fsdzO d eotLttOMlsO, O O¢Yj wWodweIsmw W
oty tod d BYUCOWRIER & f ks dd3 ftotsc desL sd3 L OB tsdzj 9 Odad W

-8 eOofdy d ddagrdetsd3tsnlzdzvls
]l dzgOh d Hdzed f tsWodzirfipthfs? dgg 6§ OBMY Distrdztp dzetso f sMists
Yybsts btejBlkjls MtsLHOddW dzsor A L WWiClsdoe dz m dzj ¢
fpzh j Miselzs M da o] § QdgiCds@lfod v [ 18§ Is ¢ ffdtej HsMisOo d Is
sj eOf j olsd ypiglsdnds d o sidas ¢ s dzls te s dzw dzO H-~ L LV Q[fiZBS H i @
LOBBdzj 9 Odzed W =, s Ofmdzr - HdzW Yy dLded [ 7EDVIEIDD yOf
fsHIsOzZS doOjls dimifdzj Hse Olsjdzj 2 € otsL Bsy descBlz ff j toj
dzj ¢ Otefmils o, o Cdzs yow r i Bty g dGsdislOlsd tzls f tsd
ddztt | € SARSO 2 [ 713H] 4. M a3r ftcd HMIsOo dzv | &3 B dzts o dzj
Cddzd yj MSdn HEBCOLOjd Mo OF 1 W ¥ PAB d oadasiiylsudg  dzts
Admini stUBatfitcgtf OtcOlstso odzdwes hdn dzO0 L fdeg dzj Isdn

—G)
v ddzd y 4 G£: 4tofibution 4.0International (CC BY 4.0) 141


http://www.bulletennauki.com/

18 dzdzj Hz@ Hzffde © € 9 BUWlledin of Science and Practice uv.7. 37202
https://www.bulletennauki.com https://doi.orgl0.33619/2414£94864

fteddzj daj dz" bk HOyd,jdelstse tslsHjdzj degd?2 ddalsj dzfifd o dzets?2 |
hlsOBBOR] o 6B dHdEHEy B o s BARBM2C disse sl

I ffmdzj ndzdd cetH™ dzj f)Susjdtf QusOS tfed caj "dalpds dougl JiH jd d2'
dimf sdz' L s9 Odzd | ( &z0f tod d34 ts, otsted dzsis Ols d B j dz(
Gj BOsdZtedyj Medr L dztsSOyjMmlse jdeder 1 detso stsBtcOL 59
tLfdejdgilsdui mMSdr ftojf OtcOlstse ff totsh SHiE s oo | dzdf figls o
ftotsw ded Is* ZOMS sdz € ts YW OtedsOS sdzse d yj ¢ ow 14 dc
Cddddud Mc¢d2 ddsj e f.

Cffftcj f OCd@®'V 0

skteC zd3d dz
sktcl &z di3d dz, slsdesmwh d2mw ¢ ctekzffj HOALGK sd lotmtets ¢
deacet yl a)tetsji@ndptievbjilst offtssB 52 ftodtotsHdz 2 ff sdzd W j dzts dz,
hdtesSCdds M jShtesds dBEBsdzj S zdzv tedzr n dsd h § dzj 2 d dzj
ftoslsdotsotsmf OdzdIsj dz' dz" §J Mows2Mmlse O. 1 tod dzd DM ] dz' dzt
dzj ud dedj CRteCzBddatsds L @pOUBl Ud* dotyf o bis @y @t | dz' dz
1 CMmMfted Mider IstcOdzMC o FkyBf s A detts W DEDES P dzso j $ O B,
YdL dzgj M stsB dets s ¢ CdzjIsS€Sd [74]. CId tjLEzdz IsOIst
LOhdIsdIs! tsls shistctsje € d nff, sdadptycery dzhp v telntsds ctodf
ftoslsdotsHj2Mmlsoadw fijtejHOYy MdedzOdzse ydlsst ddzse |
[ 74] . Rdzlsj tej Mdes, ylsts SCkEwCbdddd d HJBISCMSEZzG!
ddze B dlsstetse sfdzts o dAsQV HDBESSHSS) 0 Qjvis oddc@dClE@ *  tctsdzf o

toj f &zd ¢ Oydd d IStAGREBfg Rtc d [ BPds dzlz y j dedz" | H Odzdz" J

HSC OL Olsj dz2 Misoatsdz o tsL dizgsy detsis d dMmf sdz' L so Odad W (
ftoj  OtcOISO fsMmdzy JtetsojHjddw Sdddeduyd MSdes dmfr IsO

b OB J IsOdztsdz

[ iYHEdOtesHdzr 2 Codhtttydkzd yjdr n ftcjHj dzdd !
dzj ¢ Otcfilse j dzdz" n BTOY 2P toff totfls cflols - B telgs[dytg HIEPAR DAz (
bromodpmafidfi JIs 9 Oy detsy L dzOyd dzd J-B J deY O azqd Ot efFtsdzty Q Snds
SARCS0oYd Ote digdetsy j dzdd o dtwkzmtse [ 75]. EBJtqEzss st
Bsclzls f slsj dzyd Odz! dats tc BLRdW ¢ Blsts dzr © s R dry e & Isghnw
tfdejdzgj sduimMéd®d, d MmewiLro0Okls Oyjlsdddttss Odzdz |
9 tJ Ctlzlsd tctso O dedsdizdzts wi® dzfPY tf Pe PISO o tosdBsSlstsc” G
&ZzOof tew i3z ddzedeBdtetse Ols! BEDEIERGoMNdf o f sH O f tksks ! d dz
sSBtcOL 53, 1 CAMYEeRj] yfg dfvls stets o Colstster § dmf sdz L &z
Gdzd € s tc Sl® jddfedzthid® H dzv  tc s dedifj dst€odj defjvdztsjogitd ©9 [ 8 1] .
otcj 3w Of OBjj e dztixln SFEBA dlts 2y ftotsH j Bsdzmistcdtctso O
BJjLBY OMdetsMmis! ots o tcj dfE TWoon MANCEES) & fn T dzfs v © slz@zizd & (2O
ftotsW d dzOC Is d ¢-igts fifizjntafHijlsusddts H MW 2 dzC8ylld. Wi detsfd B H B dpdets &
fsLodzve s esottcdls: 5 Istsdz, yYlsts Of OB jIlsOdztsdz {f sl
d tjfddsoyd:.
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1 jtj ftest ddzd telfste Pfia@ac QPls 1 §
s Ols d dzr
Il dteefmr ctedf O

tls Ols d dgr ftcj HMIsOo dzv ¢ Is Mtse 52 d dzcUmsiddgisdeds (B «
toj HSEXL ', dested3OdzdL 28 h dj Etetsoded dzdf dHtseo )  dzj 2 tsls
Hj2Mliso zw ¢ OC¢ cdfistsdzH j Oyj lsd dzOL * ¢ &zOMMmo 1.
ftoslsdo so s OdzdIsj dz' dg"r &3 + WW jSClstsd3 [ 83], Ists tsdzd
YydlstsSCddeso sets N Iste BOJ tclzoif QdpdO dzdzts df § © [ 76] . ¢ ¢t
o' woddzd MftsmMsBdesMmis! MIlsOIsddese o dzdwis! dzO tOL dzd
NdL dzaj dedese s yd<e dzO o dtekzmO, vylsts ftojHMlsOo dzw jIs dRdets
flsjdd tsctcOded yj dz8 4] IOdeBYts stc PIsEFMH/Y j CIsdo dz" j € dzd dac
LfdHj BItsdZcedyj MS d4 dmmdzj Hise Odad W fsCOLOdzd fftot
oLOdBsMawLd BjyHE dMisd Lsea0dedj &3 MisOlsddetse
[ Odedz" J Udb"teinm Ctokzf dzr n & tied flzdgty gzinle © § tc t5fend dzds,O dzd 1
ftod dzd 308 h dn MisOlsdder , Mmdedy OJ sw d 3Bz dedz” 2 tslso j Is
Ctdastetsdzj &3 ( dzj dzj ud de@Bi7 ] § Ouldfitatsy )3, [ 8iBdzj Hizj Is tsls
dmmdzj Hise Oded W B dzd ® Cdz¥ WJ dz'  tls@vecfld dds(™  dfolzd s fifnlg e
MMz dhisr &3 L OBtdzj o OdzgdWw . wdzjHtso Olsj dz dats, f)dzd
sy o dHdgr 2 fd to! j L dzr 2 ted ¢ tcOL o dlIlsdw ctedtf f sff
ftoed ded 308 h =7 MlsOIsd dz , Bscdizs BT Is! Mdzj HMlso d j o3
LOBBdzj 90dzd?2, O dzj IjteOfdd MlsOlsd dzOdC.TO0|1A@Rji7t8094d
oCdzrydehjj 31 989 EyoOfmbdeditse, ftosHj BsdMmistedtcts:
fteslsde ctdfif O §OydJ dalsOds, ftod dzd 300 h dds Mils Ols d dz"
Odzlsdflsgf L OMdlj ls oadtkzmtse ctedff O 5 MtcOo dzj dzd ®
1Ists?2 Meawird, smMitd ¢Sk MisOlddy "dtoslts dzOL d&zOyos
Bzj sBRtsHd B Shdssd j L dOddw t &sdjSkdved o )"
Codzstetsez@ls! Mo jternt CMYtcj Mipds yYydbsSddse d d&sH zdzo
slso jlIs.

StssdzOo qelzmr

s dzd dzd yd MS d Jd HOdzdz" | BB dMisd Lsoa0Odzdd MIsOIsdc
56 teOdzd yd dz’ d HO¢¥ls fslsdeotstej ydoar J tcjLkzdz IsOIsT
M Odzs ! |, Yybsts ftotslsdotsotsmf OdzdIsj dzt dz" § + WW ClIsr
mMemMkzudmils' 7 L OBtsdzy 90dzd?2 d Md3d telsdztsmlis! 9 slsHj dzJ
fdzj odssdzd PD] [ 89, Hkzetsdz Mdazzyoy tcJLizdz IsOIsT tc OC
dmmdzj H 5§ OdzPizd ! Blsted yoOIlsj dzr dz" fsd d dei G tsHIse jteH
f Oydd dzalstse fn -Gy firiEsyy ddef tdstdsoteQizsdzts 2 i dzj @ d3tsdzd J 2 [ 91] .
Cdzd dzd yd M< dn gqdzd + SMmY Jtedd3d dzls Odz! dz' = HSC OL Olsj dz!
Cdzd dzd yd MSE s FLOVIE- DOy td Jf sMEsdz! S 2 IS BY ' sMmistcr A mts
Mo w L Odgdz" j fn COdNIPSOWjjlRor yO2dets o MsC d £ -4 Oyd
mMsmMeundmis™ &3d L OBBdzj o Odzdv Bd (10, 8%) d HJdOBJ Istsds
fiJtodydes? ddzd obtstedudzsBd fiicE D Pzl QB MdzgH Iz Is
Mils Ols d dz0 d&3d ftcd f sHBL t6d dzd d d dzd S486d28 Mis d tot
file:/ /1 C:/ Users/[-AJGEl | BBoualalHxotaidne A 8)2.O 028 pdf

dlsOlsddzr &BjlsOBtsdzdL dtekzels o fJjuyj dd dzpL tZs&zlz 1€ OB -
fJud desyde" » §Oydjdzistse [ 92]. 7 Odedesj] tBMlsWIsj dz¢ f
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Mtetses? yjdSd d dGsddlststddze @O 188y & ds isfplc® 15 d dz®@ d3
dzOB dz¢ HOj Isfw ftsor hjdzedJ OB detslstc OdzmW | OO dzd dz O MY
O detsIstc O dzgm W j tih@L @) J, dzsdrdigsdHs@ L 2 O kOCY] fwsorhj
Bddzdteks ddzO, sBkzMmMdzsco dzdo O h dr o' MsCd2 tdMmME cj i
otsftetsn s Istsds, Bsy JIs  dzd d endpfiydots tzO ks 50 O di et yfg o @I c
ftejHslsoteON j dzd dC Oy I EfiAG fizgf @zj Bfs s flePde’'jds o Istej B L
HOdz' dzj 20 dn dmmdzj Hise Odzd 2 . t Hickz G 52 Misstetsdzr |
ftsHlse jtcHddzd cdftslsjLlz, M dzOMdes Clststes? tc O dzda?
fsdzy L dets?2 MistcOMEB R-§ QWY dalzjj § jydgRw f zlsj d3  tow d3SIGLSR o SL H
MY D8MFk B cte O h j 2 C dzs y JCa B daWigjtCr)  MBAGR[] 7 7 ,

dlsOlsddegrdzv ¢ sfpw  dzOdBtsdzj j tcOMY tots fiFlDAD dzjj dzd'tc ®df O d3d
CzomMmMdW dydtese Odzdz” 3T L RMOPO8 Oz Be s e fHis 9 dzts te 3O dz
MisOlsd dz@ dzj Mdodz' detMYPIBBIsdEHOls SOR s sodsd o tej d3Ww Mistej
fSHHjtoY do O8 Istct BB 8dz'{J¥BL] f sHIse jteyx HOjIs cdfslsjLE
Bseckzls L Oh dIsdls!COfvoiIREujGkidxe SBids OL 5 d3, ftocjHY cdzOG O}
MYD8B ftsish: ¥ MmMisOlsddzse dBsyjls B' Is! ftcdodzj COlsj
dLiEzyj dedv MmMiscshsetsokse ®" iz dztlzsf B8 j dslso jIsO s dz
o dqtozmdzr = ddzW j SHBFGo 2o C dz¥ yOW

[jls¥ sddd
ldekm’ cdffo
[ jls¥ stdd dz, ftod dzOH dzj 3 Oh d 2 C cdmistsdzH j Oy ls
Odzsdedf jtecdzd € BJUd MEJdB3 Jtoj f OtcOlstsdy § jteo 52) dzd dzd
Cltster 2 |y jls StMmeojddes kdgjde hOls! Ritesded Uj MC s

Gdzs StsL T, dzdets dzj f sMtcj HMise j dzdzs o dzd v5'a e a® ofmogssipt (
McQoalststcORBd [ 97] f8COLOdd, vyt fssmd o0¢yddoOyd
ftiocslsde dTYygod®ri(val ent I nac € 0¥ a tsdsd J I3 ngf@@Isa] sy adz

L S o Fridewdzd dzOtekzh jdz E fOydjdastse M wr 2, b
jftej mMindd fEisd, ©tfshtiORYddOGE " ey @ daii§ s @ o (
ftcdotsHWwh d2 ¢ fsor hjdedets 2 H1WHAG ) Isdoditls] i &8 GOAS. fitglssd ¢
ModHjlsjd Mise zjTH a3 Is¥sdg,i Is ylB8ts Is dmf sdz' L s OdZO H
f sz yos h drn d3j IsW tsted3d dz, Yylsts HdSlkjls dzj sBrtsHJ BE
MstcOlsjedd (oueWddROCHdSedezfEcOn ftsorhjdzdztsets todfr
otsfmMMmMlsOdzso dIs! Blso jIsr dzO0 90 yddze fetslsdeo ctwdff O
B s steRgddatsds) L O Muj BS dzgdzts® j fladmtc izl ajfdf  Otc O dzdz
oty Odzj dzgdv d f o &g dedzd tc tAMMBIKFIM P Wasdnthi vat ed , pr ot
BjsOBBdZdyj Mitsets W jtod3j dals O, Eyomlsekeh jes sOC Y
LWWjClstsa B3 s W tsted3d dzO dzO d i3s3z dzdzlz ¢ mMd Mmisj Bk
fjtod JtosW ddzdtetse Odzed W L Issets ftoj f Ote@g ® Oldnj dzyfilkzo ©
oMy OdzdIsj dz' dzr = L OBBdzj 9 Oded W = .

1 OC dz¢¥ yd dzd §
sO¢C Ekxj Brdzs Blsdkgj yjdes o1 h j, ZzO0 Mmj ctsHdw h dzd
BjlsEHO SARGaMY MORFSSARGOV 54 sk | §dcj dzj Isdyj ¢
ftoj HcOMY Sdtsy j dzdets s d oSzl jCoysfurdas dis to jdatd fisdz’ HA dz! dzj 2
[Yjidd oOxydes fdvls!, §yj Bz yOMls! dCONEIRE]Y
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5COLOkOM! SwdlsduimMSd ddbdydese Odzdzs? §ted oL H
ptej B COC tjOSydY HEkcdrhdPees2j Cdsds o o ®L HIGER fHs® o
or MsSdn odulkfmdy 7 d&OCkL 8S. 1 &V d&kzyh i) tihlsEOIs
blssydej dedj Ghdsedsy & § Oscj dsj ls§ARGEY 820 Bj L@ Gdad o3
W) 50 jSOSEE Nats daj SBERSHIBES BEHJ ®O o ddadaf{dsd H Z@
cjded Isdud MEd2/ v fdeddzjisdyd M&d2 W s dad3d 1§/ O B = diefj wij frir¢
LOBGdzj 0 Odzed™, Mddz des Sottej ks hdj M bktsoidsy &
100] .

I 1sd §dOdsj fjHmisOsdv jls Jq@EY tsHig dzfAeh fRCs Ok
BhsecssB jh O h R foj OOkt §jtejfesW dddiess Oded "W,
Moz Hise Odzdw iy vy dz s qLEzujddY jcet L WWJGl
M dlsOddL qietse Odzdz’ & OGP atidsds® dzdfry. dftedimjooCugisiziadj | 2ds5ts dz
Odzls g Is j dzts, 56 ks Sletsls fp sHj 2 Miso 5o Ols!  ydksC ddse sl
tedMC s Fuduzingdeds 52 Mmdsd telsdzsmisd [ 98] .

s dzd ded ud ME d 4 dMmMmdzi H s Odad W lz fOoydd dzlstso

fosH | Bsdhstedicss OddT,CZ dgissj Is Is j fistOif Hwls o © Ols d Is - C Ot
HdMW Zdlytgd¥EL Ho O Gidzse da' Go d fif 3] Azj dgdd~uQ dgf LJRBO:
1) bkd&jdeh jddNETs[vtmeut fophil dedzgj 2aceY i dl dgr

odzj Szj ssydz & dzsebkh j§, dEtOshdn Cdvyjoké tosd
fedosHwh dn ¢ st sy dzE HsGaHRER dzj H sl Ols

2) fsorh j dzfj RECESES o dpfl2RBhA RNA28 ' o steslsSj Ctoso

I yjdasd s f G GksEPE O e yyils' §sOl] tshs d
flsjd jekdvydd Hdmedfdnj dadd, | dHsls @O ddtss®
stej MmO [79] .

leso jHjdd) HOM daj 2P dn Cdddeduj MSdn dmyr IsOda
jtoj il d THEGID OZGYY | SkSbkdddd, Of 0pjlsOdsdo,
Oujfisaj 1WWjCkdodr o MmwjHMmlse LOMdlT oty H]j dad
qekMmdr 7 tjmfdeObsted = ddWjCyd?2. stttk ks,
&3 Hd yddz , ddemstczdzj dals' HtojHdCIsdodetsets OdzOdzd L O
fOdzH BV DY lsjds fojHsMisOo dzj ded™ € Otsls yj dzso j U
)] Bj SORBECDO V[ ®L]SOC Y] MfdMSO dzj & CuGsrod s o fdfs
fslsj dzyd Oz dz' 7 C BB d BARGD ¥ dzAWjldzj dzdz' = dzO

I Cwdzj ydesds dlsscj, ddh kdvots deriizi dztf b j D.J Bzj i
GOtkh jdzad™ ddasj cOSCsdBO (Mo Cbkydsiisd oMmjn &sd
Hickasd) Yjdso jSO [ 10QV KD L1passidss ds'dts O BisisdO s -
MistwOlsj cds dzj udeslAf Wic j sl Olsty tm dpty dodd te iz dzts 2 o dal
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Colstster 8 wWOL M 7 MteOdzOr SCStsdzjBdzi sfMw ls 5% HE
dz Mdz3slstew dz0 dydesetsydmdzj dedz" § dhfmdzj s Odzdw o B
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d MmlkoOoldmlsd¢d, o YyoOmlsdesmisd, Eydls, tcj edMmMisteOydv
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MisOyd sdeOtedetsds dzj ud ded d of Mf,| to={dde IsEO dzlzcfiztste®d LyHj jdalBjlede ¢
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17 dzd dMmf sdz’ L se9 Odgr IsOC Y | OdzOdzdzj Misd yd MS d J H
HBECEZd3d dzsOydd (dMmiststed d tctsH tso , dmlsstcd d tcOLoadls
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MisOldmisduj MSsets OdOddL O kydlsr o 0dzd toj Stdj dzH O
B st @ JBEEYn ] MSdn dhfjdj Hse Oded W & .

tdLkzd sOIsr d dr BBMEYHJdd ]

RL HOdzdzgr » OdzOzdzj L O BT dzts o' Widgj dets, yYlsts k& 17
fteslsj CO®RO &0 Wtdj bLsSMdSBLO kwyjds2 fMsjfjdd,
BJdtod dgj dadzts mls6%) uy JHzh (822 B™ dzO HJOG desfisdtetso OdzO Oc¢
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4(6,5%) BiMIsSitsdd Ists¢ iy hHistc | Is B dzicy &3] azddsthlsle pd3ols
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dets o Stets) H j dzdz =~ fn 1/ v, o tsL d3tsy dats B dzts o fndzj Hfr
fJtof @@ dtsc ts f jtedtsHO detso tStetsy H j dzdz” R~ . 1 &z0ydls,

Tesdduj MSdE d MCtr sr B 1 CMlsteOcj dedlsOdz dzr & d dalt j
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slsmizlsmMisoedwYw HBd dsets oddBOddw ¢ Mosjdiikz LHBEKT
fsmisOe ddz s 17H@j 62, 5HEN0 4 8 1 30)ts, O oBLtOMml
(32,03N0, 804).
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detso tstetsy H j dzdz” di3q 6f)y, ) vy JHO Jdzr d2ORSHdddM! o L Ofts
1q 3%) 3 j dz" d dz SH Oddgdz" 227 ok taOO tc j G(d6fy ISt to tBor Gidz  cdtc Ay H20 dz

1t Mg 2desclslz  Bazisg odlzed 8 § B2l d 2O o ts 2 Gtz j H
BtcOC )] ftod totsyHjdedd Otcp B fzdeS Qzi Q@ OBE PO Fopp) itc BS
Gto O HOdzMCAd7d3. 7 )1 >Mojteldh dfwdz eotste j d3d dzdzsisd d t©WOdzj J BT
(82,3%) LOR]BOEIM:! kbd S5 HSKRON ddd AL w2 flse 5B

lted dLEzyjddd BOLBO Ol dzf desets G jdzgjL O dBOIs t
BN dzts o' Wodzj dgts Mmdzj Hiz¥ § j:  38(6J31, 3®) da'-d=s ' fidc |
Ollsj MlsOls B tetsdyOddd hMhStsdr, & 1 (1,6%) yjdhd
d 85 1%) gmiddei i MYyJjydod dzsj BBEKOL 9 OdedJ . |
Gtz j 1d(dgy.0B0%) N j d&zh § &z9, 4 %) 1pjdzh ddz BT dzs L OC s
5B tc @dds{g) (d8 , @ W] L OStsdeyj dedetsy o' Mh jj BOL 59 Oded §

vsO0Cddz BBtOL 53, dzi H sdztsh j dzdz" J dets o tstotsy H j dadz” J
Mg Hdzdds (61, 3%), dzj L OS tsdeyd dedz" @3 Mtej Hdedd3 (8, 1)
MtcOodzj dzad® ) yj dzg" d dzOBd, kL tLas@dedej .m B dzts o Mh j j

l1ted HOdzdzts? BJ tod d3j dzdetsls (6 1ozcB®®) d § L Ogddddopzig iy 3
ALY 2Mmilseo B8l , %)l 3t OB tSls OdAd6 ,dEG%) Is OBjARNjd, dz e OB SIS O
or MsC tse et ,j8d%n) 3tc Ofg stds' O dztidO( 3 QO DBEEQP , - &SP T JL, 6 foks
L Odg® dzd Midztsl@w s gL dyj MS 2 tOBlsts?2 d ©OBBIOd] @O t

vsO0Cdds tsBELOL 53, HOdzgdz" 2 WOCItte tdMCO ddisc Mmr
dzj Hisdztsh j dzdz" = detsostesYHjdzdzr =+ k2 o7 h jEZCOL Odzdz = Y
ftetsW J Mihd sdzOdz! dz" § otc] HztieB M IdcfOB e g, St j degetle o
Bjtoj d3j dedetsfplsd d fted L OyYyOlsdd, oL Bty dets, MlsOdzd
d3dzOH § dzy 4 o .

l 3 cecwikzftfj (SCtdzistotd dzats?2) dzj 0 8 @zis'B Yoflzdzrd3D Is gzts § &
fjtcostectsHWYN G, 7@) 1M solstsouaste®lE M giids.j toj 2 9 HC
dzj Hisdetsh j dzdz” 7 3AzOH jdzyj o B6z9BRNI11B0 2Afpls @ adiss Ltlls g t
GtSH O H 314,50 0dipjlls, 312

#j d3j 2detsy Ysdztsy jdedj dBOLjtej2 o 3 ctikPBtPj 0%t
MsMmissw dzd (ol 3B, t8AK)j ;B rddzd (@) 70DP RBHrf | BsMB W dzd ©® CtcO>

28(93,3%) yjdhddz dzj w©OBBIOd], dts B' dzd L OH
2( 6, 7 %) BOsjted HB d o otejdw BJjtoj ddj dedetsmisd e
ftetsW j Md sdzOdz' dzr 9 %o Pl g B JdzEz120, 0% tsBtSdr tofsSH

20,0% LOddBOd&ZJM' ©OBBLE2 o {SCtsdscduj MSd dzj
COBEISO BM d&ZO MowL OO M of MsSteE! j&B d bk 6, 7
ftejHftodwWIisdwn.

ltod o' Wijdzj dzdd BBEOL 59 Odetfits ddis h 3@Adz] & ] Wsd sB o 8
or wfdgj dets fydzj H 6500, jOj%) B & Mmtcj Hdzj J 6 ,5BY)@) ez gad
M J yd odz' detsj tSBABR BoWAEGdzyjldzdAs] o7 Mh j [ 6 SBBOL 59
dzj sCtsdzyj dedetsj Mtcj H dj3], MR QO dr'otaBlEzisjos@dzdlz] . 2

Il T 9BHT
[ sistse | tcdats L dzOyd d3r osd mMsyd Odz dz' iz WOCIstste C
dzj H sdztsh | dzdzr n Hilsj 2 (M [(1fJv d 6C1/fv) wgwdzw s s f
SBtcOLBOOIj dzt dgr 2 yjdzt d btcHtsea OW L Odgv Istsfls: .
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dzj B zOetstf tod W Isdz" j dmrtsHT tctSH s , Bdzs e stetsy Ooh d j
otcjHdzr 7 HtosdLotsHMIses OF Htsdzy dg Mtsmls Oo dzw Is ! Ctolzt
Bjtoj &3 dedetsisd Mtk g Pzl Oy dr ftosWddzOSIsdyj MSdn

4 d MES ] OISkt

1fomwadzdzd S s O 1 . J .. | Qdiztff @lso pj o3 dzdz § ¢ SH~A
ftesW ddzOSIsdCj d dzj uj dede o th 5 dglssaif S ¢ s d3y fiigais®O L
®BjHdyddzu.2." 201 643.5.2 9

2] sdzsHddz . 1 - ljHjded | desotstotsyH jdadzer 7 ) toj
[ibsHdUuiMSd) ©jStsdkjdioydd. f.: toéulf, 2014. 7:

31 sflsOdzsso dzj dzd j ME@&E s dz't fij 6y @ B gz P 08Is ¢0 3.7 41
pdzj Mjdedd dLoBjdzjded?2 o dzOYdtodzOdz gzt MlsOdMlsdS iz
NydowstetsyHjdedV, toj Stz dgHtso Odzdz" | 1 Mj BJtedets? tstec Odz

4 jBjHibO, [YdUddon GS.ste’ todMS O ©Odzdzj 2 dzj tsdz
Btso Hiefpdzdz 7 M sujdz dedL S22 d L O fhkst jeds@dz dgts o deg L0
fjHdOLtedd..  803&.9.v. 13

5sT e’ cAs@sE 2 fMlsOlsdMisda) BOAD fict O 8®OY dad S

60pdz BqYySM.2, 11.02BOWddzO . 1., 4 5 to 5 Wi de® dzis iy ls 4w
Btso Stetsy Hj dzdz’ R M) { Chlstej 5O dz' dats kgha C jsB s akPdgdgts P sy
d LHttOotstsn taDOdz dzdrjl.. 2010

71 0dkdzdzdoz®, ¢00rnBOHjjoGweotdd® tsBdzy 5% d fJte
g jh descts or ROy doOdedw d tj OBdddlsOoydd Hjlsj2, t
BOMME2 sj &0 // 1 jhmisddS Mo t2j0d 36zt 1-8 dzd dzd U j S

8f] R 02 dzule.0 [[Mtse j dedesfylsd S dzd ded U j TR din 4y tiefitsd jo oty I
ototsy Hjdedgr 7 ddgWjSyd2 E Hjlj2 f tyj dz dzdL S ts52
sy H @l @ jdVinfi§. O ddgy.H . [RZRWVA 9. 24 f.
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JAr18¢ U JCLRC TROLI1JBURIR[IRIAR
fRYRUG v rruvrs zsff?2v41d |
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b dzdes s Q@ Wi esHdvh dzgd?2 Hjdz OClkzOdz dgf d3 dzOff O«
Odzdzj te ¢ qoy@ ENtS dfjj o O dzd W . 10dBtsdzj j yYyoOfmksts CO0C MmMtejHd
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common among bothAcbotdreg aadWHOul mere t han
devel oped countries have signs of allergic re
the general TP0ul andoati shdOsame time these f
d sease.

S dz¥ Yifpdrg®@zdzi ¢ d ud MS d d3  tefvdag &pWidech fij @ jj dsiyBsletaf & dz dzv to
¢ j dzj s@widiess dB Misd&H do dHEZOd dzOW 6] OC s d of dptisiigis'O,dz’ i
¢ 5t dst dgdde Qe Ols

Keywoabbkergic rhinitis, aut baomigeenatr v ouws
individual reactivity, decongestants, or al ho

dClszOdz'. dasdgdzj te e d yJ MS d J L OB BBdzj 9 Odzed W w g dzw ¥ s fi)
LHtcOo stsntcOdzj dzdwV. wtsedzOMmMdzs toj L zdz' SOISOd3 + § dH J d3d
tcd dzd HEBOH Ot Is tSCtsdizZt 20 % dzOMj dzj dzdw oM r o BLCOMIL
75 % Bisdz! dz" ~ 1) Odzdzj e dyd MS d &3qd L OB Bsdzj 9 Odzed W
ftoj HtcOMY Sdzfs B fzoedes filgls sB tc OL sd3 dzj tslstc OXPjdalzj tow 1 QF dRts f
tcddzd@@® f WEkdSydo@z@iristzv dgdj &3 oJjcjlsOlsd o dzts?2 dzj tco
smtse j dzdztsmisd Hteswoedzjdzdw o©jGjilsOlsdoeadz = dL d3j dzj dzd 2
LOBBdzj 9 Odzd v, dr HddOBdECO ftH otsLH]j2MIlseadjd3 tOL
Ctetej Sydd, BsteW sdzsc YOS 4 j § 9aBfy ddaesho hn b
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vsO0Cdds tBtOL 53, OdOEdL Mtseotej d3j dzdes? dzdlsj tcOls Iz te
jujdd®” o6t bk Hjkj2 wodvwjkfmw sHddd dL L dOyd
sls s te d dzts dz® & dzs s

10 oL dzd € dztso § dad J d Isdyd dzed J Odzdzj e dyd MS dn
sCOLT 908 s Cdzd BOIstsc j secteOW dud MSdJ Emdztse W ¢ to
LIsded yd MSdy BMmMtse dedetsMmisd dzOfMmJ dzj dedw, BtOL X dL da
Stec Oded | B3O EBO®BtsHdZj 9 O0dedy dd3d JIs yd s¢ts iyl yd dzdz j

O d2OdzdL dzdlsj tcOlskzter ModHjlIsj dz Miso jrgdiscts dzj &R E
st j degdesmilsj 2 Ijyidedv ¢t E Hilj?2 f yjdzrs Elstsyc
B4 IstsHtso flgoayjhdgdded v € Ouj MISEIO X dL ded Btsdz dz'

1 tod ud dzO o3 dzj HBBO dzj se stedIsj dz' dgr - dmMrSHBS w
HgJOGdesmMisdyd MSsets Odzetsted s BO, o Cdzs yos h jets o fi)
dimimdzi Hiso Odad v , sftcjHjdvs N jes oW HEBSC"™ o LoQaARISH]
COL&dyde 7 M jydod dsmisj2 & Hjlkj2 W ét. 1 twH
nOtcOCIsj tcO, sBl j &3O, fshdzi Hs9 Olsj dz' detsflsd d M
od3j h Olsj dz' Mise ) LOoadmddsmMisd s tBi j SIsdo dzts? ts
mMglsmlseo zs h d° [1AB tsdzj 9 Odzed 2

djoetsHd ftodtstedlsjlstsdd ctsfmkzH OteMmise j dadzts?2 § sdzd Is d
COyjMmiso j dedets? MdMmlsjds' LHEGOo SERtOdzj dzdv, Lo sd
dz0OfmJ dzj ded W , MsL HOdz] § Eidztse d 2 f 5§ dzizj dadteymt d b @dzds s
COtcH d dzOdz! dzts@ ftsor h jdadw COyj Msea © d tcOMh o]
BjHJYddem<s?2 §oBshd fwjHlteddddi3osshy OHtej Mde j
BJtetsor 7  MisOdzH Otclstso . [ Mdzts o dats o dzd di30O dzd 4 ZHj dzw
Bz Czday jedigislsd yd MEts2 HJOcdtsMmMisdSd, MEtddeddze © d o
sfdso dets?2 yjdz 86 wodzw jlsfqw kdzzyh jdedj oW ddzOSIsd
or MsCdnrn Isjrndsdizsed?, o Cdzg yow RBJStesandtokzteads d
Edzlz yh §ged §f yd demM S sects tsemdzzy do Odedvw, toj OdzdL Oydvw f e
HJls' d3d, Mtse j teh j dzMise 5o Odzd J§ mMdMmilsj 3" HJ Oc¢ dets s d ¢
L OBtsdzj 9 Oded Vv 3] .

A g dzt dfhydfjwitdadisizd Misilstsw dzd W HQdDd jdadsddswlJS figfS tfe iz jt
Hilsj2 hCtd degseéts oL eOMls O

tjLkd sOIr d5 ©BfkyHj dd]j

I yjazvns HJjbOd dzs? tsyy dz0 ¢ dethfig bydp 5y el 82 dzfj td3B tath
hCsdzl degsGts oL tOMSO ¢t Yoo jHjd tsjicasdyydsos as
LHtcOo stsntcOdgj dz2dv dL 3 tBd&OMIsj2 1 k-0t n dmfs
3@ dzd i@ pd dets zO 6 d dedf g das{cOdsds,” SOz o B e&sE J .

) jwodyudes] ©B®LON jddj BBd d s § MfjydOddmnlso
59 %1 jH DWSE jHEOBEY B & M jydOddmlsOd d ddh:
fsijlsddddelc®g®zsc 0. 1 0 dBsdj dls oS¢ ds yjddy o tOL
Btsdz! dz = dMy tsdz' L tso Odzd dzOL Odz! dz'dj § iyl tdsvdezdetdn Is ¢ dzI5 '8
fdtedsHdud MCd. tdddef dsoszlf' dD@isdifc d Mis O3 dzdz' § o f O
dzOL dzOyJ dedwv ot OYO.

U 58% Hjlj?2 hCdz detséts oL tOMISO dzj yjdedj ot
kjw©eOfdd,d R3fetdktecdyuj MSBCHz sficOUGoyd sdzdz’ 7 d3j ISSH S8
ndekieedyji MSdr &j stdse tHg@kQn’ o iQncjzsksgsdY (79 %
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Miflsf zOMIsdCO (8%), Htddfslstsdaddw (1%).

1 jtej yd d2@ -HYg@ddets d yi MS d - &3 stsH 59, Clstster
ftoj HMIs Oo dB)BddR]  p 1. s O¢ o d@raizd yqL o4 @dzdz BY j CIstc
HJOGdtshisdu M¢ glzdztRlssatsy Bp dej Yetse sHddmy MY J y
l tOyd Oddzj ectsdzscd ftoddgj dgv dzd dzOdBtSd M j j € tsdzd g
dmfidzj H s Gdplisiste [ [t Stcc Odzts ddzd dzj ftotseo SH d d
fpzh §j Mise j dedets§ o dzd W dzd § dayd Puzs aizfsie fsdedrdd O datst Ptejo t .
slststed dgs dzOted dzc sdzsc Oz dzj ftetso sH d dzd fiy! teWw H dfMd
OdzOdzj L O L OBtsdzj 9 Odzd v . b dzdzj e sdzse dyj Mitsets OdzO
zzyjorn BIbstsHtse dMmMMdzj H 59 Cadad WARBRSIMO HJO IsB € tsupg tdrddis Mjts
HgOG dasMisdSj ot.

v OB dZzdyo 1.
lrteyrl? sHRRRIUUJduvrRY["gsRM [frufrfl, ItRfp1LI113M

litjujd-Hd@ddgiibdyinMéds wfjydod! dshls' o0
ddsd ¢ dedi@fcdssmis d yd !
¢ dzdzj e [ [t 1dHJO

N=20 N=30 N=40
rodzse" d OdzOd3dzj L L OBBdzj 9 Ok 100 100 100
Vissydgpdedzj o sdzse d yj ME sets Odz 100 90 80
10ftcOodzj dzdj Htekzedd M jydod 20 20 60
1 sMsOkzso C O Ctyde 2 s M O 60 0 0
[Mdstslste [ [t Gtcc Odetsa 0 100 0
[ Bh PHzOdzdL SCtotso d 95 95 95
[Eyjo'j ojlstsH' dmmdzi HBo Odzed 50 90 30
RMMdzj Hse Odedy yYdbtdzsedd dasf 10 0 0
fyj dz€ © Hr 2 OIsj dz! dgs?2 WEdS ydd 40 95 40
JftejH]jdzided] EZttseodzw ©BM jGEB 40 0 0

1 O0desdkseEPddyj ddy o HJOEdsMisdS) ot & Hjls,
f jHdOIter, ylts HdSbkjl fjtej Mddslste® drn SCtdtf jlsj day

]l vOBd&Z@YjtcjHMIsSOs dzj dzts syj dz¢ O tod MY sdzH § dzls O d3d
ftoddj dzvj 3" = 2O fHOCEHAIIs JBHlssH o

) ted SkhkkMmsodd HsMszfO ¢ ®&jlsHEz HJOCdshsdCS
tsfoe j Hsd3dzj da" dr oBLE@ydsmiswas d HJdOcdetsMmisdyj ME &
Yydlstsdzsedd dshmtseatsets fMjStcjlsO) .

4 Httkzets?2 Miststetsdz |, B dzd fdzlzai ®dsH § g to jdt)iidaz®H ds o
YOflsdesmisd, BN jés OdzOdzdL O Ctiso (.

RMf sdz' L s Odedz” § toj M sdegH j dzls OB 3 ssH T dzj yd dedw
ftcjHMIsOQodzj dzr © vOBd&ZdJYJ 3.

10dBtdzjj "NdesSd?2 SReOk djuyjsd ° o&jtesftedwisd
Clsts fotwodwdasEifnlsdy jdedd E 80% HdzdIlsj dz' dzts?2 o o3
2Odetsd hjj Csdduyd fMisets d&jlstsHse (fMhazjisHssdded v, t
stcc Odzseo ddisd dzj tetseo sHJ dzmw .
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Mmtslsw otcOYUORd tlststed dtsdzOtcd dzetsdzse ORd ISOC Y § [
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hCtsdz dese s 4 teisw@PME@ azj yi dzdvw dzOdeBdz? hdJj ¢ tc0Odzd
HgGCIlzjls it Mdsslste® dn StBfjlsjdydd o wjhjddd H

vOBdZdYyoO 3.
terteoyeel? Jeoyrariam frtf¥tRrRCcUoRE, JTtRI[1C1L13M |

liwjuyjde diuisd -~ wfjydqod dsmis! o0y &j dud
B tesftedvisd?

¢ dzdzj tc G 1 | {t 1 JH]OIs:

N=20 N=30 N=40
Cdzd di3d dzOyq sdedz” § d3j ey 100 90 80
td Stsd3j dzH Oydw MmMtse dzé 1 j d 100 90 80
4 $tsdzc j dzm O dzls 60 80 60
ddzlsdcdmlsOdsd dzdz" § e §f C 90 100 100
3ets ftsC tsdzj ded W 70 50 40
26t ftsC tsdzj dedw 30 25 25
les 56 sdzj dad v 20 25 35
ltesdLotsHdy § Ctetsdstse dzd v 10 0 5
dlsOBddzdL Olstster d3j d@zB tc Od 5 0 0
vtsfdud MEdd ez CsCBstelsd 95 95 70
&zt CCtelsdSsdHr MmdMmisy 20 5 0
PHRU 0 0 0
utsBdzé HJ ded § ffladafidgydduf Gdots 40 30 20
mdtekzteedyj MS s dzj yd ded J 10 50 10
f4tcodydsts 10 35 10
BjLEMf jh dtsiisd ¢ sdzind tco 90 65 90
CWWdSlsdoedztsmlis! dzj yd dzdw 85 70 50
HisMisdy J dzdW Hdzd Isj dz! dzts?
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Il mo9BHT

vO ¢ dEB tc O L 53, fteso jHjdedzr 2 0OdzOdzdL YsC0OLOdz dzO«
ftotsWodzj dedv Odzdzj e duyj Mitsets toddedlsO® Ek B Mdzj HIzj dst
otsL cOMls O, Yylsts dzQ@oe sHdls dzO@  d3r fdds O L Hzd s 5 5 iz dz
HJOGdesisd ¢ d do deipjdasi dedats fhpWwjmlsekzes hdj o3 StsHT F
dzj yd ded v  ( dzOff teq 3] te, ~delzteedud MEtsg  dzj ud ded g, v
fitcotsets fcCttdzjddWw, HJSCBdE] MIsOdlsse, dzj sBtsMmdatse O
ftcj f OtcOIstso) dmt sdz! dztlg ¢ W dzjdz Bw s @ BIS digg dz tcj L z dz
fesctej MMdteso Odedj L OBBdzj o Odzedw, YWistekdtetseo Odzdj to
tc O tSH ' LHIGOO S5nteOdzj dzd v dzO dzj uJ dzd J LiIsdn B 5 d
Mtse j teh j dzMise 5o Oded § L dzOdzd 2  dizd WO o sWsd d Lk fitg B dizj di
otsLtcOMISO ¢t, dr 1 WWJiClsdodetsy odzjHtejdzdy ©® COYHE
LHtcOo ssntcOdgj dzgdwVv. 1 OdzOy do Odedd MmevwiLd, O IsOCyJ €k
tOL dzd ydz' = MY jydodz desfylsj 2 wodzW Y f gl hB@d
dzj sBraBHJ BB, YlstsB" HOddZzOW Ctdhfkzd sOydw BM dZO HJ
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JHdzedd3 dL 900y dzj2hdr OO Istese Mtsdzdzj ydetsets ¢
Fetsdz f OHj dedWw oW dBtse s Misdzdzj ydese s d L dzlasujtagdhvj desQy Is
Hisdzs fteWw disets Mtsdzdgj ydesets dL dzeyj dedw, Cwolststets]
Codzdzj S ststc O.

stesdgd Ibtsets, ceEttedMmlsoOw o MisdesMmis: ( &zOf tod A3 te,
BdzsC dtetso Ols! oW gz Mmtsdzdzd ydzze tcOH d Onidls . H 1 firidy dastsQ
sjfdzsots? BOIOtejd o BtejH]dzjdedets] otcj By 4 sfydzj o
Msdzdzyy oMlsOjls dzOH CEtstcOi].

Il " MslsO0 MEOdzr, tOMmMf sdztsy jdzdj Mbdzdej ydets?2 Mils Odzyc
SftejHjdvs s kesd, §H Cdsjs st ko G idsz) dgdts ik O o | Ediz s g
sMisOdz detsj otej Y Iktsd €t ftovw dtsj MmMddj ydesy dL dzzy

vjttejlsdyj iCutye @ fEs' .dzdlsj tOlskztodzs d3 H Odzdz o3, il
dLdzzyjddw, fOHOs N jesitgOofdsmMibmls! H kZcditd

E. =E,_ (dos (K, ®

] sBh jdg3 Mdzzyoj Fetsdz ¢ OH J dzd W ftow d3scts s dzo
dzOf tc ©o dzj dzdzlz © fsojtcn dztsls (dz20 o jton detsfls C tsd
1 J Blzd M)detsBts ) dats SYtej HY dzdls! o Oy jdedj 3 [ 2] .

cos =cosb(sin/ sind+cos/ cosdcosw) +sin b(cogy [tg/ (sin/ sind+cog cosdcosw) -
- sindsin/ ] +siny , cosd'sinw)

GHjJO N dtetsls © d3jdf IdmpEifpligidydzts j] MG dztsdzj dzd 4§ Is. J . z ¢ c
mMsdzdzy ydzr 2 sdzh § dz! tslsdzts N d Ib joddz cldsdz f digisyine s Mis @ fig RO
f dzsmC smls! & (f dzsmC sflss & Isjf dzsftcedj d3dzgd SO g &l s) (
OLdd@zIsOdz' dz" 2 bketsdz §dzsmMzslgE@ozd IS¢ J ff dzts Iy § tizig Hzg dzts Is
wo yomtse s2 k¢ tsdz.

4 C dztsdzggddmspidets sftejHjdzdls! s Wstedikdzy sk jtcO [ 3

d= 2 3,[4560(285+n/365) ] )

sosd d Zdyddzz Cws1 WWdydjdzelsO s dsydets wftcjH dzd s
fsftcOoatsS dz0 otsL:HENM dzz¥ BOMMEz [ 4]

S o & 1,254- 0,13641/sinh, ) 3)

[ OCMdBOd desj L dzOyj ded j Mtsdzdzj ydes?2 ©OHJOYd(
cotsLHEN ds?2 BOMMts2 e, M sdftjiaf Witsiphdsjduwdz' 2O frfipajtdsj ¢
9tSLHEROS i) B dzs 6 Hacjts iz ) tmids@izdzy O .

sinh, =sin/ sind+coy cosdcosw (4)

1 sd3d d3ts f oW d3ts 2 fnts dzdzj  dats 2 tOHJdOydd, HdWWEzL
fsejtendesimisd. t OfmMmj wdedetsj Misdzdzj ydetsy d L deiAsusjsdefQiv
LOadMmdls s d&OMM oBLHERO d (L teOydzsmisd Olsc
Csdzdyud Mlsoats Hdzj o dets? Msdzdzj ydets?2 twWOHJdOYydd odzj Olsd
LdzOyd dzdwv dzd dzO 1 J d3dzy (s HOdzdzr 38 OCIsddesdzd Isted yd M
KEmdzso dets dzOL " 9 OjIspw C4 WW¥WdydJ dzlssdz fMmtsdzdzj] ydzs e s
sSBKOL 5d3:
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K = E/E, (5)

1l 1 ilstsd3 Hiffiis § OQJlsts § OHjdzdj MEzdsdsOtedzts? Mmizlstsydzats?
ftsojtondatsmis! | jdiddzd d LO HftejHjdzr OlbdismWjtr Mtstsls
{Bhij Ctdzdyd Mets Mtsdzdzj ydes?2 tOHJOYdd L O ftejr

[ 3]
1 (6)

}0 wtejHdzl J ©WOMMissWddd dBINHE Msdzdeyd &8 d L J Bdzj =
4 kyjlsd {kscts CslWWdydjdlso f(osdzyojd o' t
Msdd yds?2 ©OHdOydd [ 3]

E, = KK E. (7)
L H jKij=139- 403K +555K? - 311K>. [ B h OvRdgEzOW dzlefy j dzdWv  tc O o dz®
E=E. +E, (8)

1 d d3dzd 2 dzOC dztsdz Mtsdzdzy O fipsWad) @ 1§ of iOfdg dizj 12 ts &0 O dxo
Yylsts HjdzOjIs dzjotsL sy dzr &3 dr dMfsdz L se Odzedj o dzj ¢
stsydzr j tOMmMyjlsr , Ylstse - slsteOL dlIs! L Istsls ftetsyj MM H
sBl jCIstse . 1 s1 Issddz MO dBijls "o tefij d3 y jf ldctdsdy L o' j Mnjlstdj tdgjOu|
[ 46 ]

 sfzmlsdds, dzOds dzzy dets kEfMmlsOdetse dls! Mmtsdzdzj ydalzs Mo
sYyjtjH!', HOddz 2 dOdB B jCI By jls Brls! dEitets?,
L dzOv ff OtcOd3j Iste” tsBI H LdPls! {f st dedswg jzfjlsp tistfde j i totsH ts dzy
dzO dzj 65 Mitsdzdz] ydets?  dzgj tec d (.

t OfMidsslstcdd3 kEMmdzsedj twWOL ] jddw Mtsdzdzj ydits?2 Iz
td Mz dzts € ).z dz© J§ dLB8BtOY J 2O Mtsdzdz] ydze®ds fisdflg Fdg®. d
fcCOL Odzs daDj Stdsofdy Welzjj, sy tOL d3gj M Ols! ¢ | dgd tizlafi lds@scidts
sted j dzsOydd Mtsdzdzy O htdls 1 tdses d3 Chisdlz ypO ) Sfifsdigi2H 28 A § | EZ tc
fsdzzyj dets fzlsjds 9" atsHO Wistedkzdzr ) dmf tsdz' L tseo Odzd j

S o ATD

{ oUfztests dzdzj Y dzOW Mg Mlsj O O . wOMMmssw ded d L

—G)
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{ Mdzd EZetdz dzOSC dzsdzO MBsdzdzyO® Btsdz hj, yYydd3 Eetsdz
p ——
g P ALQ T
1HJP Eesdz RBiYHE Eedtsd Isjdd, tlkBttOMm 0 Oj @32
SOC odHdzs dL Wispdzdz dzd aj ey v Z kO @ds Misdzese s 2 6 dzO
B' s/ twOL®BjNjdzO BdZdY 4 & B JCIE. Clki, o MmMats
EmlsOdised F d

l ™ otsH
10 dMBfzpyd ©Odz? dzOw W tstedzz dzO H dzv Istsydz' - tc Oy le
BOO#&ktgRickzke tsBl j CIstse . 1 O d MOdzdzOw W Sted3lz dzO Is ts y dat
tcOL i34 M § &0 MBdzdzj ydzOwv MmdMmlsj RO, 9 LOoadMmddsMmisd tsls
1 d ted C$t5d3d dzH iz j Isyw dmf sdz! L s9 Ols! mtsdzdzy ydz' J .
Slsdetsmdilsj dz' dets § dzsmC sMisiftsaedgdgz®r | e dzO ME dztsdzj dzd |

sf dMsC dzdlsj cOlkzter :

lyoWwde . pdfdser §j fesyjmim' M dmf sd L.se Qdedej o3
1977. 420 f.

299 jLtga ,t.[ tedizsou ®dzdzj ydz' § MmMdMmisy d3r lssy dzj ded v ¢
1988. 288 .

3102O0d@ss, (uh O BHE@&M) Yd' | o BHBAdOGEK] 9 Olsj dz' dz" j
3dzr 5, 1987. 168 .

4 Odzlz? dzgpdze§ s R dz' § dak 15, sOMmMdkzdg d fHlztso sH MG OW ts {f
1 MY J ted d3d dzls Odz! dzOW Mts dzfizgzydz® Yy s f Gz C B WHMIs Odzyg v o .

5[/ ObdmMO$tse vy.stej lsdyudaddsy lsffndagHdsiod uj MEdn =~ Ot
dZz0 thdtse j dgOIsj BOIs d U/ Vi cts Jd3iatjodzdd to tdse)Enodnftumel-s 23 .
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Abst Amct he current stage of reforms in the
paid to the devel opment of competition in ¢
environment, the success of any busitniewist i ckes
Therefore, this article describes tihcei emfetyh o
mar ket cogmpamineds cat ors t haitcideenfceyrmmairrkeet t hg a¢tt
reflected. I n particul aear,natlhep esrtfrourcnmaunrcee oifn diit
activities, current and final i ndi ¢ antpord amelea
costs eifrci onfe ymar keting actment i eslehdera o saiftsioo nt
mar k etoisridgst er mi ned

O dedesls Q@ Wi j e dzv fazd 2 f W dgij Wisdedis] © 1 Ctsdatsdd €
stse tsj o dzd d30 dzd § ZHjdvjlsfiqw tOLodlsds CtsdeC 2tej da
tor dzts ydzts 2 fMtej H J iy jn dzs BtsSG s BdLdzi MO L Oa d Mg
HyWisj dz?ldssfidasdislz  © HOdedzts?2 MilsOls! j s dmoOds BBj IstSH T
LWWjClsdoe detsfils d BOtC j Isd dzc O ) Csli3f Oded W = . [Iste
WjSldodesmils! RBOtSjlsddeetsots?2 HjWIsj dz desfyplsd. 1
dzi h dzd - f 5C 0L @lsijtsdnjls2d 1 dyCtgjCCjldsdd dze s o ts 2 Hiwlsj dz' detsfr
sCOLOIsjdzd, ldsmwhdjfmw ¢ &BOteSjlsddeetsots?2 HJWIs,
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l ntroduction
As a result of profound structur al changes
competitive environment in commodity markets
Decree of the PresidentiOmfadcdiet sRempalkb|the fodr tUn
the competitive environment andamcdiulte sttradtee
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devel opment of competition i n i2ddMlMo digipyr oatredh rf
taki ng té&heeccomuommypylt ®t el ¥ new devel opment st ageé
economyl] rullens a competitive mar ket environmen
mar keting activities.eflfnwcpemtbifculaark,ettimg @rcad
tools in theoaptaiawibteiiengy ofnttrliceluced. That i s
effi oif e may kceotmpragnsiiesecomi ng one of the most I m

Conclusions and discussions

| mproving the efftiicorenicry ardy so@diadt ypriloawus t
devel opment. For this reason, one of the most
soci al production in the context of deep str
mo dreirzati on, and the diversification of indust
of them are imported. Therefore, It i'S nece:
increasing efficiency as thenaradaoinmad Ilusleoro!
pl acing national and foreign investments in p

Mo s t of the | iterature on company economic
producti on. However, the sociattchanh@egtpehkph
and necessitating theectnadmi anpgr evas ssiag.i oho bd
to study the economic and soci al efficiency ¢
necessitate one another.

| ti s i mportant t o determine the oe®o @b i cs
efficiewrcynoBociefficiency i s -d@dendmica ea@acsmrs u mj
the popul ation, achieved through the rational

The sati sf aecctomoomiaf nscediso is reflected in
growth of mat esbiealngandcud doairal weldl spiritual |
being and maturity of-eaopemeorcgfthei higher th

The ®ecoimnomic efficiency of production is r
of seoccoonoomi ¢ efficiency, special attention is

Economic efficiency is charactereaeddbynttet
production process. The <criterion of economic
cost s. I n the process of production, factors
as a result, a cestare emdercddovfeGessefi s expr
the result with the cost.

Today, our | ocal businesses have also start
participation of marketing iaf tdempamimadg, onhe
turnover of commodity stocks. This also requi
in compani es.

Mar keting efficiency indicators are in addi
to ensompel ettzsnecsMsarlketing efficiency is wused
mar keting strategies &8nd monitor mar ket effic

Just aesc omowanic ef ficiency iIis determined by
mar ketingabdscspbi deteemi ned 4iby. certain indicator

The indicators used to determine marketing
indicators and external I ndi cator s.

| mportant i nternal i ndicators for control [

-unit cost of production;
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-costs;

-turnover of assets;

-labor productivity of empl oyees,;
-return of funds;

-calculation of total profitability.

Each of these indicators pl atyhseo emp anmaympkeertti anngt
profitability and efficienpy.of Enahciroimpgayn pad 1
i mpl ementation of management deci sions, et c. ,
external perf or mance i ndfifciachipersciympdr eaat udodor o
any business.

Met hbds <calcul ating the iIinteroaempahmayle eBéen
devel oped by audit firms. However, i n recent
external i ndicators of mareket activity have n

Exteperaf or mance I ndi cators of mar keting a
i ndicator s:

1. Mar ket efficiency indicators. This indic
and mar ket attractiveness. lats caocntsiivsittsy ogfr cawts
share, market attractiveness, network attract

2 . Competitive efficiency I ndi cator. Thi s
competitiveness of theofitimmé&s fpronducst a.l sOh a ed
the competitiveness in terms of prices, qual.

3. Customer performance indicatorsci ®fcy e

cooperation with consumer s.

External indicators of marketing efficiency

Allows you to assess the attractiveness of
market and external market conditions:
I\_/Iar_ket efficiency S - growth rate
indicators - market share;
- market attractiveness;
- network attractiveness;
- potential market demand.

Competitiveness indicators of the comp@mn!

Competitive performance products:_ . -
) . - activity efficiency
indicators . L
- competitiveness in price, products and
services, brand and cost.
Description of performance indicators
Customer performance cooperation with customers:
indicators - satisfaction rate

- customer awareness in mastering
consumer value.

Figure. External indicators of marketing effectiveness
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External i ndi c atcad rasn eo/fs Hhoavrnk eiitm nlgi @ f e .

Key performance indicators are determined
indicators are 1 mportant in i mplementing the
mar keting performance indicassrpenferZmmoaog i h

Mar keting performance indicators will consi
above indicators are the | eading i n@i.calthoer sf ia
i ndicatorsancowdr rtelsal ftisn These indicators are
internal activities of the comgdmap.la&nd)extern

Table 1
COMPOSITION OF CURRENT AND FINAL INDICATORS
Assess the future Prospects over time
Current indicators Final indicators
Internal - product defects; - net profit / income;
(in the company) - nonrmodern delivery; - profitability of sales;
- account replenishment errors; - margin per unit of output;
- receivables; - return on assets
- reserves - asset turnover;
External - customer satisfaction; - market share;
(on the market) - product quality comparison; - customer retention;
- comparison of service quality; - comparison of sales oew products;
- purpose of purchase; - revenue from a single customer;
- satisfaction with the product. - market growth rate.

The result of each of the above indicator
mar keting efficiency and profitabilityebfithe
is to assess its current efficiency. The | eve
the efficiency of marketing activities. The r
by the | evel of customer satisfaction.

There are theor etldi.calanmbpmr,oaik.heBarbayshiua mima
LLBerry on the | evel of customer satisfactio
assess the |l evel of customerpeiditiitkefrdctsican ef.r o

Comparison of the quality of products and
policy, which is an i mportant el ement of mar k
final: significant mmamrekdthby gi redifd atiemsysusch da
retention, revenue per customer, and market g
company is the most I mportant i ndi cators of
retentisoinng itnhcer eraumber of regul ar customer s,
an i mportant component of the efficiency of m

Just aseftfheectda ysethness of any economic acti vi
costs.cfTheesofumarketing costs is an importar

mar keting acti v(iTtabelse o) the company
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Table 2.
MARKETING COST STRUCTURE

Cost of goods soldtotal goods produced

Variable costs Procurement ofmaterials, direct labor costs, packaging co
transportation costs, transportation and production costs
Overheads in production Losses related to the use of production facilities, equipment

other costs, distribution costs proportionaptoduction

Marketing and sales costs are direct costs, the costs associated with implementing a marketing st

Marketing management Costs associated with marketing resource management
Sales, service and support Customer service and support gministrative and technic:
service staff
Advertising and promotion Marketing communication budget
Current costs overhead costs, during the implementation of the marketing strategy
Research and processing Production costs of new or existiggods
Corporate expenses Personnel costs, legal support, professional services, cory

advertising costs

The indicators that characterize the satis
services) include:

-Coefficient of ompontsotmony obf prbducts (wor
demand. This indicator is characterized-in t
transferable) in inventories. An increase in
arte economy, the struggle for the quality of
consumer demand is one of the main indicators

-The | evel o f familiarization of clomarukme,r s
services) through advertising. Nowadays, cust
ot her advantages of the goods. Advertising h
familiarization of coksymereg vwicels ) |t $t pi ed et
contribution of companies that use various fa
athletes);

-Consumption ratio within the consumer bask

Conclusi on

The eff imar«mrdcy ngf acti vities is reflected i1
in contrast to financi al i ndi cator s, i n pract
terms of individual el ements tof phiecenargeaddug
and product delivery to the consumer. During
were dr awn:

l1Marketing performance indicators are 1in
i ndi cators tml eetnesnuerses .i tMarkemi ng efficiency i
manage marketing strategies and monitor mar K e
efficiency of marketing are divided iotoovweno
of assets, |l abor productivity of employees, r
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Each of these indicators plays anG i mpokeé@aint
profitability and efficihencgyrofBnsawriilng y amnd
i mpl ementation of management deci sions, et c. ,
external performance indicators and evaluatio
any business.

2Mebhds for calculating the internal and
devel oped by audit firms. However, i n recent
external i ndicators of market activity have n

3l n practice, the control o f mar keting ef
el ements of the enar pebdaogt compl eg, product p
product to the consumer. As par stiods pofoduad
product s, their | abeling and packaging qualit
Price is analyzed from the point of view of c

prices of competitors.

Supervi sei oini eilnd tohf product promotion <consi
advertising companies and other el ements of t
incentives, holding fairs and exhibitions, et

Control over the pdocéesstof tdel icoaasymefr ps
lpssessment of the efficiency of the movement
of the efficiency of sales services.

4The | evel o f efficiency of omalrykebynghact ek
current activities. High efficiency can be d
mar keting in a strategic direction in a ¢omj
busi nesses regul arilcyi eenvcayl uocaft et htehier onvaerrkae tli negf fe
a survey of business |l eaders and a comprehens

Based on t hese findings, we have devel op
recommendati bhe ebfimpeongg of marketing actiyv

l1Devel oping specific performance indicator :
i mproving the efficiency of marketing activit
poliey,conbumer characteristics, competitiven:
product are evaluated, while in the pricing p
consumers and trade intermeditar itehse asryest ®tmu doif
determining the efficiency of marketing actiyv
to develop a system of indicators that determ

2Devel oping the nmarokmptainn ge shu dCgueatrsenit | vy, mo s |
not have a marketing budget. Because once the

advisable to develop a marketing budget for
mar et 9§« order to make the right decisions on
pl anned revenues and expenditures.

3Establishing marketing contr ol in enterpri
enterprise i sriclayr rti lkerdo uogunt tphrei mar gani zati on o
i ndependent marketing service is not as a de
mar keting functions and responsibilities wit
mar keting contr ol iI's carried out by analyzincg
company in a timely manner and developing spe
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41 denti fying indicators dhact¢tireiftliees itmec onrn
today in most of our companies the indicators
clear. Devel opment of marketing plans as a r

the resulfts onfarkpec¢ ng activities.
5Devel oping mar keting budget based on t he

di stribution of total costs of the company, t

6 . Practical applicatntornolofoft hneartkyeppe nagf cot
regul ar mar keting audits. Formation of t he ¢
mar keting audits.

7Assigning marketing control to the best t
mar keting program consisting of a set of S pE
control. Organi zation of mar keting control a
mar keting depart ment and in dheordtoronl oifn exhe

strengthened by evaluating the efficiency of
pl ans developed on the el ements of the market
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