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tcartsbA —  ytilauq retawdnuorg eht ,yduts tneserp eht nI

o tcirtsiD noagdnanjaR ta haragariahK ni  hragsittahhC f
 14 fo latot A .dessessa si aidnI lartneC ni etatS
 gnirud detcelloc era selpmas )WG( retawdnuorG

erP dna )M( noosnoM -  morf sdoirep )MP( noosnoM
 yduts eht ni sllew ebut dna sllew erob gnitsixe suoirav

gnitamitse rof dezylana erew yeht dna ,aera   ediroulF eht
F( -  laiceps a htiw WG gnitsixe eht ni noitartnecnoc )

ocisyhP ehT .sisahpme -  ni ,scitsiretcarahc lacimehC
 dna snoinA rojam fo noitartnecnoc eht ot noitidda
 stluser ehT .dessessa osla erew WG gnitsixe eht ni snoitaC

cnoc ediroulf eht taht laever  WG gnitsixe eht ni snoitartne
 .m.p.p 06.1< ot 05.0> gnignar si tcirtsiD noagdnanjaR ni
 hgih yb detceffa era aera yduts eht ni secalp eht fo tsoM
 fo %51 eht morf tnedive si dna ,snoitartnecnoc ediroulf

 gniwohs detcelloc selpmas latot fo .m.p.p 5.3>  ediroulf  
 timil elbissimrep mumixam a si hcihw ,noitartnecnoc
 )SIB( dradnatS naidnI fo uaeruB yb detseggus yltnecer
 si ediroulf eht taht nees osla si tI .)0102 ,00501 :SIB(
 htiw snoitalerroc evitisop ylrub dna ylroop gnivah

rehtruF .ylevitcepser ,muidos dna muiclac  osla yduts eht ,
 gniknird rof WG fo ytilibatius fo noitacifirev eht sedulcni

.aera yduts eht ni  
 

smreT xednI —  ,retawdnuorG ,noitanimatnoc ediroulF
 ,tcirtsid noagdnanjaR ,timil elbarelot mumixaM

.hragariahK   

.I  NOITCUDORTNI  
  ulF fo gnirotinom ,sraey tnecer nI F( ediro -  ni snoitartnecnoc )

 cifitneics eht ot tseretni taerg a emoceb sah retawdnuorg eht
 .lasrevinu si melborp siht sa ytinummoc hcraeser dna
 :SIB( )SIB( dradnatS naidnI fo uaeruB eht ot gnidroccA
 ni ediroulf fo timil elbarelot mumixam eht )0102 ,00501

G  si hcihw ediroulf fo esod ynA .mpp 5.1 si )WG( retawdnuor
 latned gnisuac yb ydob namuh eht tceffe WG eht ni mpp 5.1>
 .)1102 ,.la te K ,nannaK hsedneS( secseroulf lateleks dna
 ni ediroulf fo sesod erem )3102 la te.E.SihcebA( ,revewoH

 yam retaw gniknird eht  yb hteet eht no stceffe laicifeneb evah
 seiraC fo esaercni eht gnicuder dna lemane eht gninedrah
 eht fo ynaM .)9991 ,.la te idevrutahC ;4002 ,.la te sgnilliB(
 ediroulf ssecxe fo melborp gnicaf era dlrow eht ni seirtnuoc

tA .retaw gniknird ni snoitartnecnoc   evah segalliv 14 ,tneserp
 detaler ediroulf dna secseroulf morf detceffa eb ot detroper
 si aidnI )2102la te ufusuY( dna ,)3991 ,aleehsuS( smelborp
 siht ,aidnI nI .seirtnuoc detceffa ediroulf eht gnoma eno

 
5102 ,51 naJ deviecer tpircsunaM  

rakarmaT ahskimaS hB yrtsimehc gnireenignE fo tnemtrapeD ,  iali
aidnI ,gruD ,ygolonhceT fo etutitsnI  

raS ramuK hsotnaS  ialihB yrtsimehc gnireenignE fo tnemtrapeD ,
aidnI ,gruD ,ygolonhceT fo etutitsnI  

sa hcus setats eht lla tsomla ni deciton si melborp   arhdnA
 ,hsedarP aydaM ,tarajuG ,hragsittahhC ,rahiB ,hsedarP
 26 tuobA .hsedarP rattU dna udaN limaT ,nahtsajaR ,bajnuP
 morf secseroulf ksir ta era yltneserp aidnI fo elpoep noillim
 retawdnuorg eht hguorht ediroulf hgih fo noitpmusnoc eht

.la te htahzednA(  tnatropmi eht fo eno ,udaN limaT .)9991 ,
 fo melborp eht gnicaf osla si aidnI eht fo strap nrehtuoS
 yhtroomasavinirS jaranhsirK( snoitartnecnoc ediroulf ssecxe
 jaranhsirK yb edam osla neeb sah tpmetta nA .)0102 ,.la te

ed ot )0102( ,.la te yhtroomasavinirS  eht etacram
ediroulf -  lacigoloeg rojam eht yfitnedi ot dna senoz elbarenluv

 eht ni ediroulf fo ecnedicni eht gnillortnoc ssecorp
 ni tcirtsiD melaS fo kulat rutteM eht ni gnitsixe retawdnuorg
 hsedneS ,yltneceR .aidnI nrehtuoS fo etatS udaN limaT

te K ,nannaK   lacihpargoeG eht detpoda )1102( ,.la
 laitaps eht poleved ot hcaorppa )SIG( metsyS noitamrofnI
 eht gnissessa yb esabatad desab egdelwonk dna noitamrofni
 irupamrahD fo retawdnuorg eht ni snoitartnecnoc ediroulf

 noitamitse ,eroferehT .udaN limaT ni tcirtsiD  ediroulf fo
 erom sti gniyfitnedi dna retawdnuorg eht ni snoitartnecnoc
 .dleif hcraeser ni laitnetop taerg gnivah si saera evitisnes
 tnemssessa ,yduts tneserp eht ni ,stcaf evoba eht gniredisnoC
 no sisahpme laiceps a htiw edam si ytilauq retawdnuorg fo

oulf  ni snoitacol 14 detceles eht ta noitanimatnoc edir
 fo etatS hragsittahhC fo tcirtsiD noagdnanjaR ta hragariahK
 eht ,WG eht ni noitamitse ediroulf morf trapA .aidnI lartneC

ocisyhP eht htiw gnola snoitaC dna snoinA rojam -  lacimehC
sa osla era scitsiretcarahc  etoN .niereh detneserp dna desses

ed eht taht - .yduts tneserp eht fo trap eht ton si noitadiroulf  

.II  M SDOHTEM DNA SLAIRETA   
noitacoL 1.2  

60°12( tcirtsiD noagdnanjaR ehT  eht ni detacol si )E′20°18 N′
 fo aera na gnirevoc aidnI ni etatS hragsittahhC eht fo ertnec

mk 220,8 2  si tcirtsiD noagdnanjaR fo sretrauqdaeh ehT .
iabmuM eht no detacol - htuoS fo enil harwoH -  nretsaE

 gnissap osla si 6 )HN( yawhgiH lanoitaN eht dna syawliaR
 yduts 14 .noagdnanjaR fo nwot hragariahK eht hguorht

a hcus tcirtsiD noagdnanjaR ni snoitacol  ,noagavaN adatuM s
 ,aratmaraK ,alakiarE ,ahttahB noS ,ihuK aradaM ,ilenahD
 ,akmuhG ,awetaP ,alakiarE ,aratmaraK ,daoB jarakeK
 ,alaK adrahB ,aloT iadaB ,illaD igoJ ,aravasiehB ,awelaK
 ,irdneP rahvaK irdneP ailohD ,idnaS ,rapakeT arbaD

hC ,kwohcawuK niramihD  ,airatA daoR ilohgrihG ,nadahkiuh
 yaroK ahkaS ,kwohC aduM rukuK ,iadnaG ,kwohC adamraN
 ayiratA razaB ,rupyadU ,rupitavamdaP ,ruplapoG ,kwohC
 ,kwohC iroB ,kwohC ahdagraB ,kwohC alhseK ,kwohC
 inolaS ,ahdnaB taaJ ,kwohC ahtahB arakohD ,kwohC aldnaM

wohC razaB  araP hteraB ,rupradnahB ,idnahoM ,k
 eht rof detceles era  ihmuK ,kwohC raparaG ,hragariahK
 hgih yb detceffa hcum era snoitacol eseht sa yduts tneserp
 14 fo snoitacol eht swohs 1 erugiF .snoitartnecnoc ediroulf

 dnuorG  eF no sisahpme laiceps htiw ytilauq retaw
 noagdnanjaR ni etatS hragsittahhC ni noitanimatnoC

hragariahK ta .ttsiD  
raS ramuK hsotnaS ,rakarmaT ahskimaS  
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gdnanjaR ta hragariahK fo saera yduts detceles  ni tcirtsiD noa
 .aidnI lartneC fo etatS hragsittahhC  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 :1 erugiF aera yduts eht fo pam noitacoL  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 :2 erugiF aera yduts eht fo pam noitacoL  
 

noitcelloc elpmas retaW 2.2  
orf detcelloc erew selpmas retawdnuorg 14 latot A  suoirav m

 ,noagavaN adatuM sa hcus setis detceles 14 eht fo strap
 ,aratmaraK ,alakiarE ,ahttahB noS ,ihuK aradaM ,ilenahD
 ,akmuhG ,awetaP ,alakiarE ,aratmaraK ,daoB jarakeK
 ,alaK adrahB ,aloT iadaB ,illaD igoJ ,aravasiehB ,awelaK

lohD ,idnaS ,rapakeT arbaD  ,irdneP rahvaK irdneP ai
 ,airatA daoR ilohgrihG ,nadahkiuhhC ,kwohcawuK niramihD
 yaroK ahkaS ,kwohC aduM rukuK ,iadnaG ,kwohC adamraN
 ayiratA razaB ,rupyadU ,rupitavamdaP ,ruplapoG ,kwohC
 ,kwohC iroB ,kwohC ahdagraB ,kwohC alhseK ,kwohC

akohD ,kwohC aldnaM  inolaS ,ahdnaB taaJ ,kwohC ahtahB ar
 araP hteraB ,rupradnahB ,idnahoM ,kwohC razaB
 .tcirtsiD noagdnanjaR ni ihmuK ,kwohC raparaG ,hragariahK
 noosnoM gnirud detcelloc erew selpmas retaw eseht llA

yluJ( - noN dna )rebmetpeS - rebmevoN( noosnoM -  )yraunaJ
o sdoirep  hcae morF .5102 dna 4102 sraey evitucesnoc owt f

 ni 5( selpmas retaw 01 fo latot a ,aera yduts eht fo etis detceles

noN ni 5 dna doirep )M( noosnoM -  )doirep )MN( noosnoM
 sllew ebut peed dna sllew erob suoirav morf detcelloc erew

ird rof desu gnieb era hcihw  desoporp eht ni sesoprup gnikn
 eht ni detcelloc era selpmas retawdnuorg hserf esehT .thgis
 emos tuo gnihsulf retfa )lm 052 ,CVP( sreniatnoc citsalp
 .setunim 5 fo doirep a rof ecruos eht morf retaw fo ytitnauq

ibruT dna ,SDT ,Hp .e.i sretemarap lacisyhp ehT  seulav ytid
 .noitcelloc retfa yletaidemmi tops eht ta denimreted erew

ONH 1:1( evitavreserP 3  l/lm3 tuoba ,2< Hp ot noitulos
 gnilpmas fo emit eht ta elpmas retaw hcae ot dedda si )elpmas
 rof detset erew selpmas esehT .delaes erew sreniatnoc eht dna

isyhP 61 oc -  negyxO devlossiD ,Hp ekil sretemarap lacimehC
 ,muiclaC ,ytidibruT ,)SDT( sdiloS devlossiD latoT ,)OD(
 yvaeh dna ediroulF ,etahpluS ,etanobraciB ,etartiN ,muidoS
 dna muimdaC ,cniZ ,reppoC ,esenagnaM ,norI ekil slatem

tavreserp tuohtiw selpmas ehT .lekciN  detcelloc osla era sevi
.tnetnoc ediroulF dna etahpluS ,etartiN fo sisylana rof  

 
snoI rehto dna ediroulf fo sisylanA 3.2  

 noi mhorteM htiw derotinom si tnetnoc ediroulf ehT
retem -  dna edortcele evitceles noi ediroulf htiw deppiuqe 187

 ehT .edortcele lemolac  dradnats a htiw detarbilac si retem noi
F- 00.0 fo egnar a revo noitulos -  etateca gniniatnoc l/gm 00.8

 htiw dica citeca lm 75 dna lCaN g 85( oitar emulov 1:1 reffub
ed -  ot noitulos HOaN M 5 htiw dezilartuen dna retaw dezinoi

id lanif otni 5.5 fo eulav Hp eht  01 ,ylralimiS .)retil l fo noitul
 a ni reffub lm 01 htiw dexim si noitulos elpmas eht fo lm

05 - oitar emulov 1:1 ni rekaeb citsalp lm , F dna -  saw tnetnoc
lC .e.i snoi fo tnetnoc ehT .derusaem - ON , 3

- OS , 4
2- aN , + K , + 

aC dna +2  021XD xenoiD gnisu yb dezylana si   noi
 nmuloc noitarapes noina htiw deppiuqe yhpargotamorhc

9SA( -  ,A21SC( nmuloc noitarapes noitaC ,)mm 4x052,CH
 dna ssendrah ehT .rotceted ytivitcudnoc dna )mm 4x052
 nairaV ehT .sdohtem noitartit yb denimreted era ytinilakla

PCI laitneuqeS XA ytrebiL - dna SEA   SF082AA nairaV
AGV deppiuqe retemotohportceps noitprosba cimota -  77

 :rewop ,nim/l 5.1 :wolf yrailixua ,nim/l 51 :wolf amsalp(
 eht fo sisylana rof desu era )V 056 :egatlov TMP ,WK1

.slatem  

.III  R OISSUCSID DNA STLUSE SN  
ocisyhP 1.3 - scitsiretcarahc lacimehc  

ser ehT ocisyhP fo stlu -  scitsiretcarahc tnenitrep lacimehC
 diloS evlossiD latoT ,)OD( negyxO evlossiD ,Hp sa hcus
 gnirud detcelloc selpmas suoirav rof ytidibruT dna )SDT(
 eht morf doirep )MP( noosnoM erP dna )M( noosnoM

nanjaR ta hragariahK ni gnitsixe retawdnuorg  tcirtsid noagd
.1 elbaT ni dezirammus era  

 nihtiw llew era seulav Hp devresbo eht taht laever stluser ehT
 llaf ylthgils dna 5.8 eulav Hp elacs mumixam elbawolla eht
 sdradnats eht rep sa 5.6 eulav Hp elacs muminim eht woleb

tI .)0102( 00501 :SIB yb detseggus   eht lla ni ,taht nees osla si
 gnignar si eulav Hp fo elacs dne muminim eht selpmas
 ni WG gnitsixe eht taht gnitacidni 1.01< ot 0.4> neewteb
 ot gnidroccA .erutan ni cidica ylthgils si tcirtsiD noagdnanjaR

noitazinagrO htlaeH dlroW  
 ra stceffe htlaeh ,)OHW(  .semertxe Hp ni decnuonorp tsom e

 ,OHW( slatem ni noisorroc sesuac 4 naht ssel eulav Hp ynA
 nac 11 evoba Hp detavele na htiw retaw gniknirD .)0102
 eht nO .noitatirri enarbmem suocum dna eye ,niks esuac

suac osla 4 woleb seulav Hp ,elacs eht fo dne etisoppo  e
 ,OHW( slevel Hp wol fo stceffe evisorroc eht ot eud noitatirri
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 eht ni tneserp WG eht ni slevel negyxO devlossiD ehT .)0102
 l/gm 2< gniwohs tcirtsid noagdnanjaR fo etis nadahkiuhhC

non dna noosnom htob rof -  setacidni hcihw ,sdoirep noosnom
evel OD eht taht  ton era yeht dna wol hcum era ereh tneserp sl

 fo secalp rehto ,revewoH .efil citauqa troppus ot hguone
 OD doog yrev ot etaredom gniwohs tcirtsiD noagdnanjaR
 sa ,rehtruF .regnad etaidemmi on si ereht taht gnitacidni slevel

dradnats )0102( 00501 :SIB eht rep  eht fo timil elbarised eht ,s

 ot pu dexaler eb yam ti dna 01 si retaw gniknird rof ytidibruT
 stluser eht niereh nees si ti ,tuB .etanretla fo ecnesba eht ni 52
 snoitroporp dexim ni era seulav ytidibruT fo segnar eht ,taht

noitacol yduts detceles eht lla ni  SDT eht ,eromrehtruF .s
 noagdnanjaR eht ni snoitacol yduts detceles eht lla rof seulav
 00501 :SIB fo timil eht nihtiw llew si hcihw 005< era tcirtsiD

.sdradnats )0102(  
 

 
 :1 elbaT ocisyhP - siD noagdnanjaR ni retawdnuorg fo scitsiretcarahc tnenitrep lacimehC tcirt  
snoitacoL  sdoireP  HP  OD  

)I/gM(  
SDT  

)MPP(  
tidibruT

y 
ilenahD  MP  07.9  55.5  57  47.1  

 M 00.9  79.4  46  60.1  
noagavaN adatuM  MP  46.9  61.4  921  2.1  

 M 66.8  00.4  201  liN  
ihuK aradaM  MP  75.9  50.6  351  9.52  

 M 11.9  67.5  021  42  
ahttahB noS  MP  33.9  55.5  882  5 9.  

 M 42.8  52.5  081  2.5  
daoB jarakeK  MP  02.9  51.5  537  84  

 M 21.9  95.4  006  04  
aratmaraK  MP  88.9  50.5  545  32  

 M 10.9  50.4  293  12  
alakiarE  MP  47.9  63.4  886  43  

 M 06.9  00.4  425  12  
awetaP  MP  75.9  61.4  27  42  

 M 79.8  57.3  05  31  
akmuhG  MP  48.9  75.3  178  46 

 M 12.9  00.3  667  52  
awelaK  MP  47.9  77.2  737  43  

 M 89.8  75.2  886  92  
aravasiehB  MP  96.9  78.2  428  13  

 M 12.9  05.2  867  62  
illaD igoJ  MP  06.9  72.3  002  7 

 M 51.9  10.3  741  2 
aloT iadaB  MP  94.9  47.6  122  9.1  

 M 70.9  51.6  681  67.0  
alaK adrahB  MP  79.9  8.4 6 96  liN  

 M 12.9  03.4  65  liN  
rapakeT arbaD  MP  96.9  69.4  92  6.7  

 M 12.9  05.4  41  2.5  
idnaS  MP  84.9  51.5  521  64  

 M 23.9  59.4  201  93  
irdneP rahvaK irdneP ailohD  MP  93.9  48.2  921  2.9  

 M 56.8  42.1  111  5.6  
kwohcawuK niramihD  MP  46.9  15.3  672  2.3  

 M 22.9  51.3  012  6.1  
nadahkiuhhC  MP  15.9  24.3  451  8.9  

 M 87.8  07.2  721  2.7  
ilohgrihG  MP  67.8  51.4  422  3.2  

 M 21.8  20.4  871  00.1  
airatA daoR  MP  1.01  94.01  834  liN  

 M 65.9  38.9  793  liN  
kwohC adamraN  MP  64.9  14.0  924  9.1  

 M 09.8  84.2  883  2.1  
iadnaG  MP  47.9  0 49.  252  7.3  

 M 21.9  06.2  042  1.2  
kwohC aduM rukuK  MP  17.9  25.9  226  3.4  

 M 12.9  67.8  875  4.3  
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kwohC yaroK ahkaS  MP  36.9  86.3  544  9.5  
 M 69.8  09.2  923  2.3  

 ruplapoG  MP  31.9  08.1  871  9.52  
 M 36.8  35.0  941  32  

rupitavamdaP  MP  62.01  72.1  671  8.4  
 M 67.9  00.1  69  2.3  

rupyadU  MP  36.9  28.1  012  2.1  
 M 12.9  67.1  091  liN  

kwohC ayiratA razaB  MP  11.9  08.3  451  4.3  
 M 67.8  09.2  931  2.2  

kwohC alhseK  MP  06.9  15.2  091  71.9  
 M 79.8  08.1  271  42.8  

kwohC ahdagraB  MP  67.9  00.1  34  32  
 M 89.8  25.0  92  81  

kwohC iroB  MP  97.9  19.0  96  13  
 M 21.9  72.1  46  42  

kwohC aldnaM  MP  75.9  11.01  091  84  
 M 11.9  01.9  471  73  

kwohC ahtahB arakohD  MP  85.9  38.9  951  91  
 M 22.9  07.9  821  51  

ahdnaB taaJ  MP  33.9  84.2  521  24  
 M 67.8  03.1  011  62  

kwohC razaB inolaS  MP  02.9  07.1  922  7 
 M 6.8 8 72.1  012  2 

idnahoM  MP  54.9  84.0  45  5.1  
 M 71.9  67.0  74  2.1  

rupradnahB  MP  12.9  6.01  545  2.1  
 M 64.8  6.21  964  liN  

hragariahK araP hteraB  MP  91.9  02.6  046  liN  
 M 66.8  67.4  094   liN  

kwohC raparaG  MP  07.9  22.5  577  liN  
 M 62.9  89.3  046  liN  

ihmuK  MP  .9 73  66.4  27  5.43  
 M 67.8  67.3  56  62  
  noosnoM :M ,noosnom erP :MP  
 

scitsiretcarahc lacimehC 2.3  
F( ediroulF fo noitamitse eht no si yduts eht fo sisahpme ehT -  noagdnanjaR eht fo retawdnuorg gnitsixe eht ni snoitartnecnoc )

ni etatS hragsittahhC fo tcirtsiD   gnirud aera yduts eht fo strap suoirav morf detcelloc selpmas 14 eht lla ,eroferehT .aidnI lartneC
erp dna noosnom eht -  erew deniatbo stluser eht dna dezylana era 4102 dna 3102 sraey evitucesnoc owt fo sdoirep noosnom

natS naidnI gnitsixe eht htiw derapmoc  gnidnopserroc slevel noitartnecnoc ediroulf deniatbo ehT .)0102( 00501 :SIB ,.e.i ,sdrad
aC sa hcus snoi fo snoitartnecnoc eht ,noitidda nI .2 elbaT ni nevig era tcirtsiD noagdnanjaR fo noitacol hcae ot +2 aN , + OCH , 3

- 
ON 3

- OS , 4
2- F dna -  sa hcus slatem dna ,  osla era stluser eseht dna detamitse yltneuqesbus era iN dna dC ,nZ ,uC ,nM ,eF

 yltnacifingis desaercni era snoitartnecnoc ediroulf eht ,taht laever stluser ehT .ylevitcepser ,3 dna 2 selbaT ni dezirammus  eht ni
ts eht fo strap ynam fo retawdnuorg gnitsixe  yduts eht ni ,taht 3 dna 2 selbaT morf tnedive si tI .tcirtsiD noagdnanjaR fo saera ydu

non dna noosnom rof aera -  elbarelot mumixam eht ,.e.i ,5.1> gnideecxe era slevel noitartnecnoc ediroulf eht ,sdoirep noosnom
00501 :SIB yb detseggus sa ediroulf fo timil  .)0102(  

 
 :2 elbaT aC( snoi fo segnar noitartnecnoC +2 aN , + OCH , 3

- ON 3
- OS , 4

2- F dna , -  fo retawdnuorg gnitsixe eht ni l/gm ni )
.hragariahk ta tcirtsiD noagdnanjaR  

noitacoL  epyT  aC +2  aN + OCH 3
- ON 3

- OS 4
2- F- 

ilenahD  MP  72  2.01  67.2  52  84  05.0  
 M 21  0.9  42.1  51  83  63.0  

noagavaN adatuM  MP  2.51  2.21  12.8  82  121  50.2  
 M 06.41  2.11  24.6  41  511  55.1  

ihuK aradaM  MP  3.31  2.4  11.02  11.52  521  00.2  
 M 07.01  4.2  67.41  01.32  021  05.1  

ahttahB noS  MP  22.92  0.9  22.72  23.82  19  43.1  
 M 52.51  6.7  99.51  12.81  031  8.9  

keK daoB jara  MP   42  4.32  31.52  4.23  131  35.6  
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 M 81.0  12  44.5  0.51  89  50.1  
aratmaraK  MP  12.0  2.01  61.22  35.21  89  05.2  

 M 61.0  23.9  44.81  00.01  57  59.1  
alakiarE  MP  13.62  11.41  77.61  34.8  021  10.2  

 M 31.32  31.11  11.21  00.5  011  99.1  
awetaP  MP  41.02  12.42  81 72.  8.72  09  70.5  

 M 02.51  41.31  66.8  00.31  28  05.4  
akmuhG  MP  2.31  11.9  15.71  3.11  111  90.3  

 M 67.9  33.8  62.31  15.8  501  88.2  
awelaK  MP  42.22  23.31  33.02  43.7  101  90.2  

 M 3.51  11.11  32.61  84.6  58  55.1  
aravasiehB  MP  12.91  67.01  66.12  5.81  74  50.2  

 M 41 3.  24.9  43.51  0.51  53  57.1  
illaD igoJ  MP  88  56.31  82.8  8.21  421  23.3  

 M 57  67.8  43.6  0.11  511  88.1  
aloT iadaB  MP  3 92.32  75.01  3.91  89  03.2  

 M 3 13.61  73.8  5.41  58  58.1  
alaK adrahB  MP  21  12.42  66.11  13.7  78  01.2  

 M 01  00.02  12.71  26.4  67  88.1  
 arbaD rapakeT  MP  8 41.31  55.31  06.6  111  00.1  

 M 8 67.9  66.9  01.5  78  75.0  
idnaS  MP  22  4.43  63.91  55.1  801  40.2  

 M 21  6.42  15.21  89.0  001  55.1  
irdneP rahvaK irdneP ailohD  MP  92  5.1  77.8  9.01  521  70.2  

 M 02  2.1  86.6  05.8  511  88.1  
kwohcawuK niramihD  MP  72.12  2 6.0  45.21  14.1  721  00.1  

 M 8.31  9.61  22.01  09.0  311  58.0  
nadahkiuhhC  MP  3.41  3.4  78.61  5.81  29  32.2  

 M 27.9  1.2  04.21  5.71  58  66.1  
ilohgrihG  MP  4 7.32  43.51  76.71  78  59.0  

 M 4 2.51  20.31  55.41  57  57.0  
airatA daoR  MP  62.92  4.21  70.8  12.51  87  54.3  

 M 51.12  6.8  74.6  12.31  56  45.2  
kwohC adamraN  MP  5.31  4.1  89.01  30.01  89  28.2  

 M 6.9  00.11  72.7  00.9  28  68.1  
iadnaG  MP  92  0.22  67.71  54.32  821  73.6  

 M 41  87.0  42.9  11.91  53  65.4  
kwohC aduM rukuK  MP  52  3.7  92.8  78.72  75  24.3  

 M 31  2.5  72.7  08.71  05  44.2  
kwohC yaroK ahkaS  MP  9 31.6  55.41  3.42  67  65.1  

 M 8 2.4  20.21  05.31  26  99.0  
 ruplapoG  MP  21  33.81  31.8  69.11  48  59.0  

 M 8 22.41  72.5  23.8  57  77.0  
rupitavamdaP  MP  1.01  69.42  32.91  75.81  321  79.2  

 M 2.8  16.81  72.51  13.51  311  88.1  
rupyadU  MP  42  16.7  .8 79  8.21  021  03.2  

 M 81  2.5  77.7  58.9  201  98.1  
kwohC ayiratA razaB  MP  51  68.11  7.41  06.6  79  24.3  

 M 9 33.7  87.9  00.5  57  34.2  
kwohC alhseK  MP  2.31  6.3  12.12  59.01  28  93.4  

 M 75.8  9.2  56.41  22.8  86  94.3  
kwohC ahdagraB  MP  5.81  5.1  45.3  34.82  78  26.5  

 M 2.7  2.1  21.2  06.5  87  65.4  
kwohC iroB  MP  72.12  7.21  87.6  72.13  031  13.5  

 M 69.51  9.8  56.5  05.9  58  75.4  
kwohC aldnaM  MP  8.31  4.1  45.7  27.31  211  05.2  

 M 01  2.1  65.4  00.21  021  99.1  
kwohC ahtahB arakohD  MP  1.51  0.2  43.11  12.82  541  07.0  

 M 5.21  3.1  87.9  32 10.  511  34.0  
ahdnaB taaJ  MP  61.0  7.7  68.21  23.22  311  74.1  
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 M 51.0  8.6  01  00.81  29  99.0  
kwohC razaB inolaS  MP  62  52.51  32.11  92.61  98  99.2  

 M 61  2.11  45.8  2.31  57  85.1  
idnahoM  MP  41  7.81  12.41  31.8  86  78.2  

 M 9 42.11  2.11  6.7  55  75.2  
rupradnahB  MP  91 12.  44.21  4.7  42.01  25  32.2  

 M 01  67.8  2.4  02.8  54  89.1  
hragariahK araP hteraB  MP  5.41  8.7  8.6  89.2  79  00.1  

 M 14.9  2.6  4.5  05.1  57  57.0  
kwohC raparaG  MP  52  0.2  9.8  64.1  421  90.3  

 M 81  8.1  8.4  09.0  501  55.2  
ihmuK  MP  72  41.31  87.91  42.33  531  72.6  

 M 8 21.01  56.7  11.5  511  55.3  
  

 :3 elbaT gnitsixe eht ni l/gm ni )iN dna dC ,nZ ,uC ,nM ,eF( slatem fo segnar noitartnecnoC   noagdnanjaR fo retawdnuorg
tcirtsiD  

noitacoL  epyT  eF  nM  uC  nZ  dC  iN  

ilenahD  MP  0 10.0  20.0  21.1  20.0   10.0  
 M 0 0 0 29.1  10.0  0 

tuM noagavaN ada  MP  530.0  01.2  54.0  30.0  1.0  00.0  
 M 210.0  00.1  11.0  10.0  50.0  0 

ihuK aradaM  MP  30.0  42.1  10.0  12.1  100.0  100.0  
 M 10.0  49.0  0 69.0  0 0 

ahttahB noS  MP  0 14.3  81.1  33.5  liN  20.0  
 M 0 54.2  3.1  44.3  liN  10.0  

daoB jarakeK  MP  0 14.2  41.2  42.3  30.0  30.0  
 M 0 66.1  59.1  43.2  10.0  10.0  

aratmaraK  MP  0 52.4  10.1  20.0  300.0  100.0  
 M 0 55.3  58.0  0 0 0 

alakiarE  MP  40.0  65.2  60.0  31.1  20.0  liN  
 M 0 66.1  10.0  15.0  10.0  liN  

awetaP  MP  0 24.2  50.0  64.1  40.0  liN  
 M 0 55.1  10.0  69.0  10.0  liN  

akmuhG  MP  0 31.2  14.2  41.2  20.0  liN  
 M 0 33.1  75.1  85.1  0 liN  

awelaK  MP  0 54.1  50.0  20.0  10.0  100.0  
 M 0 10.1  20.0  0 0 0 

aravasiehB  MP  0 55.2  43.1  10.0  400.0  100.0  
 M 0 59.1  11.1  0 0 0 

illaD igoJ  MP  0 72.1  80.1  43.1  liN  400.0  
 M 0 00.1  00.1  22.1  liN  200.0  

aB aloT iad  MP  0 10.0  10.0  64.4  30.0  200.0  
 M 0 0 0 11.1  10.0  0 

alaK adrahB  MP  0 22.2  30.0  65.3  00.0  30.0  
 M 0 88.1  10.0  55.2  0 10.0  

rapakeT arbaD  MP  0 54.3  50.0  30.0  liN  liN  
 M 0 00.3  20.0  10.0  liN  liN  

idnaS  MP  0 65.2  0 12.2  10.0  liN  
 M 0 55.1  0 85.1  0 liN  

irdneP rahvaK irdneP ailohD  MP  0 77.1  10.0  42.3  300.0  liN  
 M 0 55.1  0 44.2  100.0  liN  

kwohcawuK niramihD  MP  0 78.0  20.0  77.0  400.0  100.0  
 M 0 50.0  0 85.3  100.0  0 

nadahkiuhhC  MP  0 40.0  40.0  14.2  20.0  300.0  
 M 0 10.0  10.0  99.2  0 100.0  

ilohgrihG  PM 0 60.0  60.0  30.0  100.0  500.0  
 M 0 10.0  20.0  10.0  0 100.0  

airatA daoR  MP  0 20.1  40.0  10.0  400.0  20.0  
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 M 0 39.0  10.0  0 100.0  10.0  
kwohC adamraN  MP  0 24.1  60.0  13.2  40.0  30.0  

 M 0 11.1  10.0  55.1  20.0  10.0  
iadnaG  MP  30.0  43.2  5.1  42.5  liN  500.0  

 M 0.0 1 69.1  59.0  59.3  liN  400.0  
kwohC aduM rukuK  MP  0 61.2  32.1  12.3  20.0  200.0  

 M 0 88.1  87.0  10.3  00.0  100.0  
kwohC yaroK ahkaS  MP  0 80.3  40.0  23.2  40.0   liN  

 M 0 58.2  0 33.1  10.0  liN  
 ruplapoG  MP  0 40.0  60.0  10.0  10.0  100.0  

 M 0 0 10.0  0 0 0 
pitavamdaP ru  MP  0 60.0  30.0  60.1  10.0  100.0  

 M 0 10.0  10.0  88.0  0 0 
rupyadU  MP  0 40.0  70.0  8.0  100.0  100.0  

 M 0 10.0  30.0  6.0  0 0 
kwohC ayiratA razaB  MP  0 47.0  40.0  1.0  300.0  liN  

 M 0 55.0  0 50.0  200.0  liN  
kwohC alhseK  MP  0 1.0  9.0  1.0  1.0  liN  

 M 0 50.0  7.0  0 40.  50.0  liN  
kwohC ahdagraB  MP  0 61.0  23.1  27.0  liN  liN  

 M 0 11.0  89.0  55.0  liN  liN  
kwohC iroB  MP  0 4.3  0.2  42.0  200.0  10.0  

 M 0 9.2  75.1  11.0  100.0  0 
kwohC aldnaM  MP  0 47.2  40.0  1.2  400.0  10.0  

 M 0 55.1  0 58.1  200.0  0 
kwohC ahtahB arakohD  MP  0 40.1  30.0  5.1  1.0  20.0  

 M 0 59.0  10.0  52.1  10.0  10.0  
ahdnaB taaJ  MP  0 89.0  80.0  42.1  40.0  400.0  

 M 0 55.0  60.0  89.0  10.0  300.0  
kwohC razaB inolaS  MP  0 44.0  70.0  12.1  10.0  200.0  

 M 0 41.0  10.0  59.0  0 100.0  
idnahoM  MP  0 29.0  90.0  77.3  60.0  liN  

 M 0 87.0  0 60.  70.3  10.0  liN  
rupradnahB  MP  90.0  43.1  0 20.2  70.0  liN  

 M 40.0  11.1  0 55.0  30.0  liN  
hragariahK araP hteraB  MP  0 34.2  58.1  12.3  100.0  10.0  

 M 0 99.1  25.1  55.1  0 0 
kwohC raparaG  MP  0 27.0  52.1  10.0  400.0  liN  

 M 0 53.0  89.0  0 200.0  liN  
ihmuK  MP  0 .0 34  0 23.0  600.0  liN  

 M 0 11.0  0 11.0  200.0  liN  
 

ixam a ot gnignar snoitartnecnoc ediroulf hgih yb detceffa hcum si WG eht aera daoB jarkek eht ni ,taht 2 elbaT ni nees si tI  mum
ahK ni gnitsixe WG eht ,tsartnoc nI .snoitartnecnoc ediroulf ni 35.6 fo eulav  ediroulf nihtiw llew tsomla gniwohs si aera hragari

erp dna noosnom eht htob rof slevel noitartnecnoc -  eht fo emos ni ,taht 2 elbaT morf tnedive si ti ,rehtruF .sdoirep noosnom
 rehto eht , )32.6(ihmuK )13.5(irob )26.5(adagrab,)70.5( awetap ekil saera yduts  gnillaf slevel noitartnecnoc ediroulf fo aera  5≤

 si tniop dne muminim siht ,taht tlef si tI .)0102( 00501 :SIB eht rep sa eulav muminim a ro egnar noitcejer ni si hcihw
etawniar ot eud noitulid fo esuaceb sdoirep noosnom gnirud snoitairav thgils gniogrednu  ycneuqerf eht setartsulli 2 erugiF .r

erp dna noosnom gnirud ediroulf fo segnar noitartnecnoc eht dna noitubirtsid - .aera yduts eht ni doirep noosnom  
 

om htob rof snoitartnecnoc ediroulf ni noitairav tnacifingis on si ereht ,taht 2 erugiF morf tnedive si tI  noosnoM erp dna noosn
erp dna noosnom eht ni snoitairav tnacifingis eht ees nac eno 3 dna 2 elbaT morf ,revewoH .aera yduts eht fo sdoirep -  noosnom

osnom eht gnirud retawdnuorg eht ni snoitartnecnoc cinoi ehT .slatem dna snoi suoirav fo slevel noitartnecnoc  erew doirep no
erp eht gnirud strapretnuoc rieht naht ssel yllareneg -  eht morf nees niaga si tI .retawniar yb noitulid fo esuaceb doirep noosnom

aC( snoi rof seulav tsehgih eht taht 3 dna 2 selbaT +2 aN , + OCH , 3
- ON 3

- OS , 4
2- F dna , -  ,uC ,nM ,eF( slatem dna ,)  )iN dna dC ,nZ

 sa devresbo ,ylevitcepser nwot hragariahk ta tcirtsiD noagdnanjaR ni
 osla si noitulos eht fo ecnalab cinoi eht ,rehtruF .l/gm ni 30.0,1.0,33.5,41.2,52.4,45.32,35.6,531,42.33,31.52,12.42,92

 detamitse eht ,trid lairtsudni nabru rof detaluclac  dna noina eht fo ecnalab doog A .ylevitcepser ,0.1 dna 1.1 ta devirra era seulav
.%01± rednu sllaf ecnalab evitisop eht sa devresbo si noitac  
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 :1 erugiF F( ediroulf fo noitubirtsid ycneuqerf ehT - erp dna noosnoM eht gnirud ) - sdoirep noosnoM  

 

C NOISULCNO S 
 noagdnanjaR eht ni hragariahk ta gnitsixe retawdnuorg ehT
 yltnacifingis si aidnI lartneC ni etatS hragsittahhC fo tcirtsiD
 stluser ehT .ediroulf fo snoitartnecnoc ssecxe eht yb detceffa
 eht ni ediroulf eht fo noitartnecnoc gnimrala siht delaever

ra yduts  eht ,aera yduts eht ni ,tneserp tA .hagariahk fo ae
 hguorht tnemnrevoG eht yb deilppus gnieb si retaw gniknird
 eht ,ylevitanretlA .snaem rehto emos dna sknat lapicinum eht
 yduts eht ni dezilitu ylevitceffe eb yam retawdnuorg gnitsixe

ip a pu gnikat yb aera ed ekil stcejorp tol -  no noitadiroulf
ed eht ,revewoH .sisab ytiroirp -  eht dnoyeb si noitadiroulf

.yduts tneserp eht fo epocs  
 

A STNEMEGDELWONKC  
 rof riS raS K hsotnaS rD sknaht ot ekil dluow srohtua ehT

.troppus rieht  

R SECNEREFE  
]1[  K.A ,aleehsuS ,.K.S ,htahzednA  ,)9991( ,.G ,hsohG ,.

 ot eud tcapmi ehT :aidnI ni tnemeganam sisoroulF
 retaw gniknird larur dna htlaeh neewteb gnikrowten

SHAI ,seicnega ylppus - lbuP HSIA - 951 pp ,062 - .561  
]2[   .hteeT ,)4002( ,.G nostaW ,.J.R ztiwoikreB ,.J.R sgnilliB

211 pp ,311 ,scirtaideP - 211 .7  
]3[   gniknird sdradnatS naidnI fo uaeruB SIB

retaw - weN ,00501 :SI )0102( snoitacificeps  .aidnI ,ihleD  
]4[   ,)9991( ,.N.V ,hgniS dna C.K ,kahtaP ,.K.A ,idevrutahC

 ,yalc anihc no noitprosda yb retaw morf lavomer ediroulF
733 pp ,3 ,ecneicS yalC deilppA - .643  

]5[  leehsuS  ,)3991( .R rudahaB ,.M ragantahB ,.K.A a
 lanitsetnirotsag htiw sisoroulf cimedne fo ecnelaverP
 naidnI htroN emos ni gnivil elpoep fo snoitatsefinam

001 pp )9(02 ,ediroulF ,segalliv - .401  
]6[   ,navahgarayajiV ymasunnaK ,yhtroomasavinirS jaranhsirK

nasaV naseguruM  ,amraS aynamarbuS ,ragivaht
 dna nahdnanA ymahculaP ,marabmadihC manihtarabaS
 retawdnuorg fo tnemssessA ,)0102( ,nannavinaM amaR
 noitanimatnoc ediroulf no sisahpme laiceps htiw ytilauq
 ,noiger rutteM fo srefiuqa kcor deb enillatsyrc ni

uaS ,aidnI ,udanlimaT  ,secneicsoeG rof yteicoS id
71521s/7001.01 :iod ,0102 ,seires regnirpS - 010 - 2610 - .x  

]7[   ,)1102( ,.V ,nainamarbusamaR dna .K ,nannaK hsedneS
 retawdnuorg ni noitanimatnoc ediroulf fo tnemssessA
 ,aidnI ,udaN limaT ,tcirtsiD irupamrahD ,SIG gnisu

ruoJ lanoitanretnI  dna ecneicS gnireenignE fo lan
7701 pp ,)2(3 ,ygolonhceT - .5801  

 

 
 
 
 

]8[   ,retaw gniknird rof sdradnats lanoitanretnI ,)0102( OHW
.aveneG ,OHW .ndE dr3  

 
]9[   dna noitcudorP ,D .B lubabgI dna C .C uhairA ,I .M ufusuY

 detceles morf nobrac detavitca fo noitaziretcarahc  lacol
321 .pp ,)9(6 .loV ,slairetam war -  .2102 ,yaM 51 ,131  

]01[   ,A.Y utallaD ,A uriazU ,E.C abmiG ,E.S ihcebA
 nobraC detavitcA fo noitaziretcarahC dna noitaraperP
 .loV .noitavitcA lacimehC yb llehS lenreK mlaP morf

45 ,)7(3 -  .)3102( yluJ ,16  
]11[  iwdE .rD ,bboC imA woL ,reruaM .P n -  tunocoC hceT

 .pp ,1 .oN ,7 .loV ,noitcudorP laocrahC detavitcA llehS
39 - 5551 NSSI 2102 gnirps ,401 -  .3309  

]21[   ,SVhahS ,D hahS ,DK inalahB ,VS letaP ,VP ahcetoK
 seirac latned& sisoroulf latned fo ecnelaverP .GK atheM

el hgih htiw noitaicossa ni  ediroulf retaw gniknird fo slev
 .seR deM J naidnI .aidnI ,tarajuG fo tcirtsid a ni tnetnoc

378 :)6(531 ;2102 – .778   
 

yhpargoiB trohS rohtuA - 
raS K hsotnaS .rD   .cS.B devicer

 .tvoG morf eergeD .cS.M dnA
 eergeD .D.hP dna ,gruD egelloC

isrevinU .S.S.R .tP morf  rupiaR yt
 rotcoD tsop dna ).G.C(
 ,ytisrevinU ahnI mrof pihswolleF
 skrow eH  .aeroK htuoS ,nohcnI
 ygolonhcet fo etutitsni ialihB ni
 fo tnemtrapeD ,rosseforp ,sa gruD
 tnerruc siH .yrtsimehC deilppa
 sedulcni tseretni hcraeser
si raS .rD .ecneics latnemnorivne   tnioJ & rebmeM efiL a

 latnemnorivnE dna lacigolocE rof yteicoS yraterceS
 ssergnoC ecneicS naidnI rebmeM efiL , ialihB ,tnempoleveD
 gruD ,yteicoS ssorC deR rebmeM efiL , attakloK ,noitaicossA
 & ecneics ecafrus rof yteicoS naidnI rebmem efiL  ,

, ygolonhcet   rebmeM wolleF . atakloK , ytisrevinU rupvadahJ
 lanoitanretnI dna noitaicossA ssergnoc ecneicS lanoitanretnI

S/WF,erodnI ,tnemnorivnE dna yrtsimehC rof yteicoS - .9705  


