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tcartsbA —  esnopser itlum a stneserp repap sihT

 ssecorp lamitpo eht enimreted ot hcaorppa noitazimitpo
c xulF ni sretemarap  ni ssecorp )WACF( gnidlew cra dero

 leets dlim ni yrtemoeg daeb dlew mumitpo niatbo ot redro
 gnisu detcudnoc neeb evah stnemirepxE .2602 SI setalp
 kcits ,egatlov ,tnerruc gnidlew sa hcus sretemarap ruof
 eht gniniatbo rof slevel ruof ta deeps eriw dna tuo

er  tnemecrofnier ,htdiw daeb ,noitartenep ekil sesnops
L s’ihcugaT .noitulid fo egatnecrep dna  61  lanogohtro

 ssecorp eht gnidrager noitamrofni rehtag ot desu si yarra
 lanoitidart ehT .snur latnemirepxe fo rebmun ssel htiw

itpo itlum evlos tonnac dohtem ihcugaT  noitazim
 itlum a ,ytluciffid siht emocrevo ot redro nI .smelborp
 yb ecnereferp redro rof euqinhcet noitazimitpo airetirc
 siht ni deilppa si )SISPOT( noitulos laedi ot ytiralimis
 era sretemarap fo snoitubirtnoc tnacifingis ehT .yduts

isylana gnisu detamitse  .tset )AVONA( ecnairav fo s
 dnuof si tI .detroper dna detcudnoc si tset noitamrifnoC
 stluseR .rotcaf tnacifingis tsom eht si  deeps eriw taht
 suounitnoc ni sisylana SISPOT fo ytilibisaef etacidni

.yrtsudni gnidlew fo tnemevorpmi  
 

smreT xednI —  ,AVONA ,WACF  ,dohtem ihcugaT
SISPOT  .  

.1  NOITCUDORTNI  
   s’yadot ni desu ylediw era seuqinhcet noitazimitpO

 ot dnopser ylevitceffe ot redro ni tnemnorivne gnirutcafunam
 ytilauq fo dnamed gnisaercni teem ot dna noititepmoc ereves

 si dohtem s’ihcugaT  .tekram eht ni tcudorp  tsom eht fo eno
ffo fo smetsys evitceffe -  ytilauq eht erehw lortnoc ytilauq enil

 ta gnillortnoc fo daetsni egats ngised tcudorp eht ta tliub ni si
 .dohtem noitcepsni evitceffe hguorht egats gnirutcafunam eht

 detalerroc lareves sredisnoc remotsuc a yllautcA  elihw srotcaf
 s’tcudorp a fo ytilibairav ,ylgnidroccA .tcudorp a gniredisnoc

secnereferp sremotsuc dna decuder eb ot sah esnopser  
 .tegrat eht ot esolc eb ot thguorb  

itlum a si gnidlew cra deroc xulF - itlum ,rotcaf -  evitcejbo
o esuaceB .ssecorp gnirutcafunam  ssecorp fo lortnoc ysae f

 ti ,hsinif htooms dna noitartenep peed ,ytilauq hgih ,selbairav
 tneserp eht nI .]1[ yrtsudni noitacirbaf ni derreferp ylediw si
 kcits dna deeps gnidlew ,tnerruc ,egatlov fo tceffe eht ,krow

M .deiduts neeb sah yrtemoeg daeb no tuo  dna lacinahce
 

91 voN deviecer tpircsunaM 102 , 4 
 JAREERS ,P  ,  fo tnemtrapeD  SUNUOY ,gnireenignE lacinahceM

gnireenignE fo egelloC  dna  reK ,ygolonhceT aidnI ,010196 ,ala  
NANNAK ,T oC SVS  ,lapicnirP ,   fo egell ,gnireenignE  ,erotabmioC  

,udanlimaT  901246 ,  aidnI  
IJAM SISAHBUS  ,  gnireenignE lacinahceM fo tnemtrapeD ,rosseforP

aidnI ,860011,ihleD ,UONGI  

 .yrtemoeg daeb no dneped dlew doog fo seitreporp lacimehc
 ti oS .sretemarap ssecorp no tceffe tcerid a sah yrtemoeg daeB
 ssecorp neewteb pihsnoitaler eht yduts ot yrassecen si

.yrtemoeg daeb dlew dna sretemarap  
emoeg daeb dlew eht swohs 1 giF  fo htgnerts lacinahceM .yrt

 latem fo noitisopmoc eht yb decneulfni ylhgih si latem dlew
 daeb fo noitacidni na si sihT .epahs daeb dlew yb osla tub
 eriw ,tnerruc gnidlew ,egatlov no sdneped ylniam tI .yrtemoeg

uts ot yrassecen si ti eroferehT .]2[ cte deeps  eht yd
 daeb dna sretemarap ssecorp ni neewteb pihsnoitaler
 repap sihT .yrtemoeg daeb dlew yduts ot sretemarap
 lacitamehtam poleved ot tuo deirrac yduts eht sthgilhgih
 etalp no daeb no yrtemoeg daeb dlew ezimitpo ot sledom

  .WACF yb gnidlew  
tem ihcugaT ehT  hgih fo ngised eht rof loot lufrewop a si doh

 hcaorppa citametsys a sedivorp tI .snoitarepo gnidlew ytilauq
 elbaulav si ygolodohtem ehT .smelborp noitazimitpo rof
 .etercsid dna evitatilauq era sretemarap ssecorp eht nehw

 epyt laiceps a sesu dohtem ihcugaT  lanogohtro fo ngised fo
 rellams htiw ecaps retemarap eritne eht yduts ot )AO( syarra
 neht era stluser latnemirepxe ehT .stnemirepxe fo rebmun

langis ot derrefsnart - ot -  eb nac oitar sihT .oitar )N/S( esion
taived scitsiretcarahc ytilauq eht erusaem ot desu  morf gni

 eht ni fo seirogetac eerht era ereht yllausU .seulav derised
langis eht fo sisylana - ot - rewol eht si taht ,oitar esion - eht - 

rehgih ,retteb - eht - lanimon dna retteb - eht -  sseldrageR .retteb
 langis regral scitsiretcarahc ytilauq fo yrogetac fo – ot -n  esio

 ehT .scitsiretcarahc ytilauq retteb eht ot sdnopserroc oitar
 tsehgih htiw slevel eht era sretemarap ssecorp lamitpo

langis – ot - .]3[ oitar esion  
 desu si SISPOT htiw dohtem ihcugaT eht ,yduts tneserp eht nI

mitpo eht enimreted ot hcaorppa tneiciffe na sa  gnidlew la
 fo noitazimitpo rof strap dedlew deroc xulf rof sretemarap

 .noitulid dna tnemecrofnier ,noitartenep ,htdiw daeb  

 
001 X ])B+A( /B[ = )D( noitulid egatnecreP  

yrtemoeg daeb dlew :1 erugiF  
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.2  NOITATNEMIREPXE  
rew mm 6 x 002 x 003  ezis fo setalp tseT  leets dlim morf tuc e

 SI edarg fo etalp –  ot denaelc si secafrus eht fo eno dna 2602
TI 7E .gnidlew erofeb trid dna edixo evomer -  2.1 fo eriw C1

 .gnidlew etalp no daeb gnitisoped rof desu saw retemaid mm
wohs era eriw rellif dna latem esab fo seitreporp ehT  ni n

 .1 elbaT  
 eht no desab eriw edortcele gnidlew eht fo noitceles ehT
 lacisyhp dna seitreporp lacinahcem eht gnihctam

 gnitsixe dna ezis dlew ,latem esab eht fo scitsiretcarahc
 hcihw gnidlew rof lairetam etadidnac A .yrotnevni edortcele

rroc tnellecxe sah  sselniats si ytiliba dlew dna ecnatsiser noiso
 gnikcarc noisorroc sserts edirolhc evah esehT .]4[ leets
 rehto naht retaerg yltnacifingis htgnerts dna ecnatsiser
 doog ,ecnaraeppa ecafrus doog evah esehT .slairetam

e muminim dna ytilauq dradnats cihpargoidar  edortcel
 .egatsaw  

 
eriW relliF dna lateM esaB fo noitisopmoC lacimehC :1 elbaT  

% thgieW ,stnemelE  

slairetaM  C IS  nM  P S lA  rC  oM  iN  

2602 SI  051.0  061.0  078.0  510.0  610.0  130.0  - - - 

TI 7E - C1  21.0  09.0  57.1  030.0  030.0  -  03.0  05.0  

 

.3   NALP  FO  GITSEVNI NOITA  
.spets gniwollof eht ni tuo deirrac si krow hcraeser ehT  

  ssecorp dna scitsiretcarahc ytilauq eht gniyfitnedI
.detaulave eb ot sretemarap  

  ngissa dna yarra lanogohtro etairporppa tceleS
.sretemarap ssecorp  

 ssecorp eht rof slevel fo rebmun eht enimreteD  
 elbissop dna sretemarap  

 .yarra lanogohtrO  
  lanogohtro fo tnemegnarra rep sa tnemirepxe tcudnoC

.yarra  
  dohtem SISPOT fo esU  
  si sretemarap fo level hcae rof esnopser niaM

.dettolp si hparg esnopser dna detaluclac  
 .sretemarap fo level mumitpo tceleS  
 isylanA .AVONA htiw SISPOT fo s  
  .tnemirepxe noitamrifnoc fo noitcudnoC  

 
sesnopser dna srotcaf fo noitacifitnedI 1.3  

  ni tceffe gnitanimod yrev a tog sah noitulid fo egatnecrep ehT
 yltnacifingis eht si gnidlew eht fo seitreporp ehT .gnidlew

 noitulid yb decneulfni  si noitulid fo lortnoc ecneH .deniatbo

 elbarised ylhgih si noitulid hgih a erehw gnidlew ni tnatropmi
 noitisopmoc tisoped lanif eht ,wol etiuq si noitulid nehW .]6[
 noisorroc ecneh dna lairetam rellif fo taht ot resolc eb lliw

idlew fo seitreporp tnatsiser  ehT .devorpmi yltaerg eb lliw gn
 lamitpo teg ot sisab eht no detceles neeb evah srotcaf nesohc
 eriw era esehT .]1[ yrtemoeg daeb dlew lamitpo dna noitulid
 kcits dna )I( tnerruc gnidlew ,)V( egatlov gnidlew ,)T( deeps

alc erew nesohc sesnopser ehT  .)N( tuo  ,)W( htdiw daeb d
 dna )P( noitarteneP fo htpeD ,)R( tnemecrofnier fo thgieh
 desab nesohc erew sesnopser ehT .)D( noitulid fo egatnecrep

.ledom etisopmoc lanif no sretemarap fo tcapmi eht no  
selbairav ssecorp fo stimil eht gnidniF 2.3  

 lla fo segnar gnikroW  gnitcudnoc yb dexif era srotcaf detceles
 elihw srotcaf fo eno gniyrav yb tuo deirrac saw sihT .nur lairt
 egnar gnikroW .]5[ seulav tnatsnoc sa meht fo tser eht gnipeek
 gnitcepsni yb nopu dediced saw sretemarap ssecorp hcae fo

ecnaraeppa htooms rof daeb eht   .stcefed elbisiv yna tuohtiw
 dna stinu rieht htiw sretemarap eht fo level nesohc ehT

.2 elbaT ni nevig era noitaton  
 
 
 
 
 

 
sleveL rieht dna sretemaraP gnidleW :2 elbaT  

sretemaraP  sleveL rotcaF  

 tinU  noitatoN  1 2 3 4 

egatloV gnidleW  V V 02  22  42  52  
dleW tnerruC gni  A I 78  321  831  551  

tuo kcitS  mm  N 51  02  52  03  
deeps eriW  nim/mm  T 52  04  05  35  

 
.yarra lanogohtrO fo tnempoleveD 3.3  

L   fo sesirpmoc xirtam ngised ehT .ngised tsubor s’ihcugaT saw stnemirepxe eht tcudnoc ot nesohc xirtam ngiseD 61 4( 4   )
ised .3 elbaT ni nwohs si sihT .sng  

xirtaM ngiseD :3 elbaT  

rebmuN lairT  
xirtaM ngiseD  

V I N T 
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1 1 1 1 1 

2 1 2 2 2 

3 1 3 3 3 

4 1 4 4 4 

5 2 1 2 3 

6 2 2 1 4 

7 2 3 4 1 

8 2 4 3 2 

9 3 1 3 4 

01  3 2 4 3 

11  3 3 1 2 

21  3 4 2 1 

31  4 1 4 2 

41  4 2 3 1 

51  4 3 2 4 

61  4 4 1 3 
 V -  I ;egatlov gnidleW -  N ;tnerruc gnidleW –  T ;tuo kcitS – .deeps eriW  

 
 
 

yarra lanogohtro rep sa stnemirepxe gnitcudnoC 4.3  
 eht rof dewolla erew nur latnemirepxe neetxis krow siht nI

temarap fo noitanibmoc tnemtaert hcae fo noitamitse  no sre
 nur hcae tA .modnar ta 3 elbaT nwohs sa yrtemoeg daeb
 txen rof teser dna debrutsid erew sretemarap lla rof sgnittes
 desuac ytilibairav ecudortni ot laitnesse yrev si sihT .tisoped
 erew stnemirepxe ehT .pu tes latnemirepxe ni srorre yb

Y ta detcudnoc  ,ygolonhcet dna gnireenignE fo egelloC sunuo
  .aidnI ,010946 ,malloK  

 
sesnopseR fo gnidroceR 5.3  

 noitces esrevsnart eht ,yrtemoeg daeb dlew eht gnirusaem roF
 dim morf was dnab gnisu tuc saw syalrevo dlew hcae fo

 secaf dne dna dlew eht fo noitisoP .htgnel  dna denihcam erew
 dehcte dna dehsilop erew secaf dna nemiceps ehT .dednirg
 dalc ehT .snoisnemid daeb yalpsid ot noitulos latin %5 a gnisu
 lacitpo epyt evitcelfer a gnisu decart erew seliforp daeb
 malloK TECY ni ,01X fo noitacifingam a ta rotcejorp eliforp
 noitartenep fo htped sa hcus noisnemid daeb eht nehT .]6[
 derusaem erew htdiw daeb dalc dna tnemecrofnier fo thgieh
 sihT .erawtfos DAC OTUA gnisu decart seliforp ehT .]7[
 derusaem ehT .)edis tnorf( nemiceps eht fo eliforp stneserper

na snoisnemid daeb dlew  ni nwohs si noitulid fo egatnecrep d
 .3 giF .erudecorp gnidlew cra deroc xulf swohs.2 giF.4 elbaT

.nemiceps dennacs swohS  

 
nemiceps gnidlew etalp no daeB :2 erugiF  

 

 
nemiceps dennacS :3 erugiF  
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o seulaV devresbO dna xirtaM ngiseD :4 elbaT yrtemoeG daeB dlew f  

W-  R ;htdiW –  P ;tnemecrofnieR -  D ;noitarteneP - % noituliD  
 

.4  NOITAZIMITPO  FO  XULF  DEROC  CRA  GNIDLEW  P SRETEMARA  GNISU  SISPOT  HCAORPPA  
lamitpo htiw sretemarap gnidlew eht enimreted ot desu si SISPOT htiw delpuoc dohtem s’ihcugaT eht fo esu eht ,noitces siht nI  

tem SISPOT ehT .ssecorp gnidlew cra deroc xulf eht ni ecnamrofrep gnidlew  ehT .]8[ nooY dna gnawH yb depoleved saw doh
,noitulos laedi eht morf ecnatsid naedilcuE retrohs evah dluohs evitanretla nesohc eht taht fo tpecnoc eht no desab si dohtem   dna

s lacitehtopyh a si noitulos laedi ehT .noitulos laedi evitagen eht morf tsehtraf  dnopserroc seulav setubirtta lla hcihw rof noitulo
t ni seulav etubirtta muminim eht ot dnopserroc seulav etubirtta lla hcihw rof noitulos lacitehtopyh etubirtta mumixam eht ot  eh

itehtopyh eht ot tsesolc ylno ton taht noitulos a sevig suht SISPOT .esabatad  morf tsehtraf eht osla si taht ,tseb yllac
.]9[ tsrow yllacitehtopyh  

X teL ji  x( =X xirtam a evah ew j noiretirc ot tcepser htiw i noitpo fo erocs ji .xirtam n×m ;)  
.)retteb si eroM( airetirc ro setubirtta tifeneb fo tes eht eb J teL  

J teL   ! gen fo tes eht eb .)retteb si sseL( airetirc ro setubirtta evita  

1 :petS  
:noitauqe gniwollof eht gnisu atad eht ezilamroN  

R ji  =     )1(......................................... n,....,1=j ;m , .....1=i roF  

2 :petS  
e gnisu xirtam dezilamron dethgiew eht tcurtsnoC :noitauq  

V ji  W = jr ji )2( ..................................................................................................  
 3 :petS  

.noitulos laedi evitagen dna laedi enimreteD  
.noitulos laedI  

A* V { = 1
 * V.........., *

n  erehw , }  
Vj

* V( xam{ = ji  j fi ) V( nim ;J € ji  j fi ) J € ! )3(  ......................................................}  
              i 

.noitulos laedi evitageN  
A! V { = 1

 ! V.........., !
n  erehw , }  

Vj
* V( nim{ = ji  j fi ) V( xam ;J € ji  j fi ) J € ! ..............................................} )4(............  

                   i 

.oN lairT  xirtaM ngiseD  sretemaraP daeB  

V I N T )mm( W  
 
 

)mm( P  )mm( R  )%( D  
 
 
 
 

1 1 1 1 1 603.8  532.1  518.2  326.71  

2 1 2 2 2 342.8  743.1  345.2  264.71  

3 1 3 3 3 137.8  883.1  576.2  248.71  

4 1 4 4 4 529.8  524.1  139.2  244.71  

5 2 1 2 3 297.9  756.1  944.2  233.81  

6 2 2 1 4 514.01  685.1  977.2  296.61  

7 2 3 4 1 968.8  654.1  368.2  328.71  

8 2 4 3 2 416.8  837.1  795.2  424.02  

9 3 1 3 4 809.8  614.1  835.2  219.71  

01  3 2 4 3 173.9  735.1  793.2  281.81  

11  3 3 1 2 780.9  564.1  234.2  812.81  

21  3 4 2 1 358.8  863.1  276.2  215.71  

31  4 1 4 2 521.9  784.1  324.2  122.81  

41  4 2 3 1 357.8  893.1  765.2  349.71  

51  4 3 2 4 179.8  754.1  796.2  148.71  

61  4 4 1 3 708.9  868.1  342.2  215.12  
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.4 :petS  

.serusaem noitarapes etaluclaC  
: si evitanretla laedi morf noitarapes ehT  

Si
* = 2/1               )5(               .........................................m ,......,1=i  

vitagen morf noitarapes ehT .evitanretla laedi e  

Si
* = 2/1               )6(............................................................m ,....,1=i  

.5 :petS  
.noitulos laedi ot ssenesolc evitaler etaluclaC  

Ci
*  = ................................................. )7(.....................................................  

SISPOT yb noitazimitpO 1.4  
 desilamron tsriF .esnopser elgnis a ot ni melborp noitazimitpo evitcejbo itlum eht trevoc ot deilppa neeb sah dohtem SISPOT

su detcurtsnoC ,5 elbaT ni nwohs xirtam noisiced  detcurtsnoc xirtam noisiced desilamron dehgiew ehT .)1( noitauqe gni
 dna noitulos laedi evitisop nehT .6 elbaT ni nwohs si hcihw )2( noitauqe gniylppa dna srotcaf hcae ot 52.0 sthgiew gningissa

la hcae fo snoitarapes ehT .detaluclac noitulos laedi evitagen  ni nwohs si siht,)6( dna )5( snoitauqe gnisu detaluclac sevitanret
.8 elbaT ni nwohs,)7( noitauqe gnisu detupmoc si noitulos laedi ot evitanretla ralucitrap fo ssenesolc evitaler ehT.7 elbaT  

 
R xirtam dezilamroN .5 :elbaT 4×61  

670922.0  642602.0  968962.0  2.0 80814  
933722.0  59422.0  397342.0  995932.0  
897042.0  797132.0  744652.0  318442.0  
841642.0  679732.0  989082.0  523932.0  
950072.0  27672.0  187432.0  735152.0  
242782.0  368462.0  714662.0  430922.0  
306442.0  351342.0  74472.0  355442.0  
175732.0  742092.0  969842.0  2.0 14208  
976542.0  374632.0  313342.0  477542.0  
844852.0  86652.0  697922.0  974942.0  
616052.0  656442.0  151332.0  379942.0  
261442.0  754822.0  61652.0  582042.0  
466152.0  33842.0  882232.0  410052.0  
404142.0  764332.0  390642.0  991642.0  
714742.0  23342.0  655852.0  42.0 84  
374072.0  759113.0  230512.0  71592.0  

 
 

V xirtam dezilamron dethgiew ehT.6 :elbaT 4×61  

962750.0  165150.0  764760.0  254060.0  
538650.0  732650.0  849060.0  9950.0  
991060.0  949750.0  211460.0  302160.0  
735160.0  494950.0  742070.0  138950.0  
515760.0  81960.0  850.0 596  488260.0  

18170.0  612660.0  406660.0  952750.0  
151160.0  887060.0  816860.0  831160.0  
393950.0  265270.0  242260.0  60070.0  

24160.0  811950.0  828060.0  344160.0  
216460.0  71460.0  944750.0  73260.0  
456260.0  461160.0  882850.0  394260.0  
140160.0  411750.0  40460.0  170060.0  
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619260.0  280260.0  270850.0  305260.0  
153060.0  763850.0  325160.0  55160.0  
458160.0  38060.0  936460.0  2160.0  
816760.0  989770.0  857350.0  397370.0  

 
A noitulos laedI * }397370.0 ,857350.0 ,989770.0 ,18650.0{ =  

A noitulos laedi evitageN  !  ,816760.0{ = }52750.0 ,742070.0 ,165150.0  
 

serusaem noitarapeS .7 elbaT  

 
 

.seulav tneiciffeoc ssenesolC.8 elbaT  

.oN lairT  xirtaM ngiseD  serusaem noitarapeS  

V I N T S- S+ 

 
 
 
 

1 1 1 1 1 785110.0  296330.0  
2 1 2 2 2 450310.0  115720.0  
3 1 3 3 3 844110.0  337620.0  
4 1 4 4 4 343800.0  266920.0  
5 2 1 2 3 2220.0 80  456810.0  
6 2 2 1 4 724610.0  221920.0  
7 2 3 4 1 60310.0  270720.0  
8 2 4 3 2 106620.0  961110.0  
9 3 1 3 4 231310.0  66420.0  

01  3 2 4 3 33910.0  492020.0  
11  3 3 1 2 294710.0  40220.0  
21  3 4 2 1 179900.0  190820.0  
31  4 1 4 2 124810.0  623120.0  
41  4 2 3 1 691310.0  62520.0  
51  4 3 2 4 135110.0  720520.0  
61  4 4 1 3 462670.0  529010.0  
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.5  SISYLANA  FO  ECNEIRAV  
 si hcihw sretemarap ssecorp esoht setagitsevni AVONA ehT

nacifingis  si sihT .scitsiretcarahc ecnamrofrep eht gnitceffa ylt
 itlum fo ytilibairav latot eht gnitarapes eb dehsilpmocca
 fo mus yb derusaem si hcihw ,sexedni ecnamrofrep esnopser

CC fo naem latot eht morf snoitaived derauqs 1  otni ,
corp eht fo hcae yb snoitubirtnoc  tsriF .rorre dna retemarap sse

 snoitaived derauqs eht fo mus latot eht SS T  naem latot eht morf
  eht fo  :sa detaluclac eb nac  

 
SS T 

= 2 ...................................................................
)8( ................  

 
erehw  n  yarra lanogohtro ni stnemirepxe fo rebmun eht si

dna  CC eht fo naem eht si 1  eht rof hti  .tnemirepxe  
 snoitaived derauqs eht fo mus latot ehT SS T  ni desopmoced si

ss snoitaived derauqs eht fo mus eht :secruos owt ot  d  ot eud
etemarap ssecorp hcae ss rorre derauqs eht fo mus eht dna r e  .

 ssecorp eht fo hcae yb noitubirtnoc fo egatnecrep ehT
 snoitaived derauqs eht fo mus latot eht ni retemarap SS T  nac

 retemarap ssecorp eht fo ecnatropmi eht etaulave ot desu eb
 F .scitsiretcarahc ecnamrofrep no egnahc  ot desu si tset

 no tceffe tnacifingis a sah retemarap ssecorp hcihw enimreted
 egnahc eht egral si eulav F nehW .scitsiretcarahc ecnamrofrep
 ecnamrofrep no tceffe tnacifingis sah retemarap ssecorp ni fo

.citsiretcarahc  
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tnerruc dna egatloV .sV soitar N/S fo tolp ecafruS .5 :erugiF  

 
 

                  
soitar NS rof ecnairaV fo sisylanA :9 elbaT  

                                              oN tnemirepxE  CC 1  soitar N/S  

                    1 209552.0  
508123.0  
538992.0  
425912.0  
884345.0  
546063.0  
624523.0  
982407.0  
184743.0  
638784.0  
774244.0  
769162.0  
654364.0  
541343.0  
714513.0  
796478.0  

 

- 5838.11  

2 209552.0  
508123.0  
538992.0  
425912.0  
884345.0  
546063.0  
624523.0  
982407.0  
184743.0  
638784.0  
774244.0  
769162.0  

.0 654364  
541343.0  
714513.0  
796478.0  

 

- 1848.9  

3 209552.0  
508123.0  
538992.0  
425912.0  
884345.0  
546063.0  
624523.0  
982407.0  
184743.0  
638784.0  
774244.0  
769162.0  
654364.0  
541343.0  
714513.0  
796478.0  

 

- 4264.01  

4 209552.0  
508123.0  
538992.0  

2.0 42591  
884345.0  
546063.0  
624523.0  
982407.0  
184743.0  
638784.0  
774244.0  
769162.0  
654364.0  
541343.0  
714513.0  
796478.0  

 

- 4071.31  

5 209552.0  
508123.0  
538992.0  
425912.0  
884345.0  
546063.0  
624523.0  
982407.0  
184743.0  
638784.0  
774244.0  

9162.0 76  
654364.0  
541343.0  
714513.0  
796478.0  

 

- 2692.5  

6 209552.0  
508123.0  
538992.0  
425912.0  
884345.0  
546063.0  
624523.0  
982407.0  
184743.0  
638784.0  
774244.0  
769162.0  
654364.0  
541343.0  
714513.0  
796478.0  

 

- 4858.8  

7 209552.0  
508123.0  
538992.0  
425912.0  
884345.0  
546063.0  
624523.0  
982407.0  
184743.0  
638784.0  
774244.0  
769162.0  
654364.0  
541343.0  
714513.0  
796478.0  

 

- 0157.9  

8 209552.0  
508123.0  
538992.0  
425912.0  
884345.0  
546063.0  
624523.0  
982407.0  
184743.0  
638784.0  
774244.0  

.0 769162  
654364.0  
541343.0  
714513.0  
796478.0  

 

- 0540.3  

9 209552.0  
508123.0  
538992.0  
425912.0  
884345.0  
546063.0  
624523.0  
982407.0  
184743.0  
638784.0  
774244.0  
769162.0  
654364.0  
541343.0  
714513.0  
796478.0  

 

- 4181.9  

01  209552.0  
508123.0  

2.0 53899  
425912.0  
884345.0  
546063.0  
624523.0  
982407.0  
184743.0  
638784.0  
774244.0  
769162.0  
654364.0  
541343.0  
714513.0  
796478.0  

 

- 5432.6  

11  209552.0  
508123.0  
538992.0  
425912.0  
884345.0  
546063.0  
624523.0  
982407.0  
184743.0  
638784.0  

4244.0 77  
769162.0  
654364.0  
541343.0  
714513.0  
796478.0  

 

- 2280.7  

21  209552.0  
508123.0  
538992.0  
425912.0  
884345.0  
546063.0  
624523.0  
982407.0  
184743.0  
638784.0  
774244.0  
769162.0  
654364.0  
541343.0  
714513.0  
796478.0  

 

- 1536.11  

31  209552.0  
123.0 508  

538992.0  
425912.0  
884345.0  
546063.0  
624523.0  
982407.0  
184743.0  
638784.0  
774244.0  
769162.0  
654364.0  
541343.0  
714513.0  
796478.0  

 

- 8976.6  

41  209552.0  
508123.0  
538992.0  
425912.0  
884345.0  
546063.0  
624523.0  
982407.0  
184743.0  
638784.0  
774244.0  
769162.0  
654364.0  
541343.0  
714513.0  
796478.0  

 

- 4092.9  

51  209552.0  
508123.0  
538992.0  
425912.0  
884345.0  
546063.0  
624523.0  
982407.0  
184743.0  
638784.0  
774244.0  
769162.0  
654364.0  
541343.0  
714513.0  
796478.0  

 

- 3220.01  

61  09552.0 2 
508123.0  
538992.0  
425912.0  
884345.0  
546063.0  
624523.0  
982407.0  
184743.0  
638784.0  
774244.0  
769162.0  
654364.0  
541343.0  
714513.0  
796478.0  

 

- 8261.1  
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                    F                           SM jdA              SS jdA                          FD          ecruoS   P 
                   383520.0             135101.0                    4   noissergeR           165.0             87.0  

                      504660.0             504660.0                    1                V          181.0             40.2  
               I                         016810.0             016810.0                    1          564.0             75.0  
                     550410.0              550410.0                   1                 N          425.0             34.0  
          1                 T                                 164200.0              164200.0        887.0             80.0  

705230.0              475753.0                  11             rorrE  
 

.6  NOITAMRIFNOC  TNEMIREPXE  
 a ,sretemarap ssecorp fo level mumitpo gniniatbo retfA

oitacifirev  eht ta oitar N/S ehT .detcudnoc eb ot sdeen tset n
.alumrof gniwollof eht yb denimreted neeb sah level mumitpo  

 
γ= m + i –γm) 

γ  erehW   m  lla ni oitar N/S eht fo eulav egareva eht si
 snur latnemirepxe   gnidnopserroc oitar N/S fo eulav eht si

 mumitpo ehT .srotcaf fo rebmun eht si p dna level mumitpo ot

temarap ssecorp eht rof tes era snoitidnoc  tset detceles dna sre
 eht wohS .01 elbaT .noitidnoc deificeps taht rednu enod si
 eht ni deniatbo soitar N/S lautca dna detciderp fo nosirapmoc
 ytilauq taht swohs tI .snoitidnoc mumitpo gnisu tnemirepxe

.devorpmi ylbaredisnoc neeb sah  
 
 
 
 

 
tluseR :01 elbaT tnemirepxe ytimrofnoc fo s  

gnittes rotcaf laitinI                             sretemaraP  tnemirepxE                noitciderP  

V                         srotcaf fo leveL 1 I1 N1 T1 V2 I4 N1 T                         3 V2 I4 N1 T3 

                  htdiw daeB                 603.8                                        523.8  

532.1                             tnemecrofnieR                                        742.1  

518.2                                  noitarteneP                                        589.2  

532.71                                )%( noituliD  
                                     oitar N/S - 5338.11  

 

                                        759.61  
-                         9004.21 - 8092. 01  
 

 

STLUSER  DNA  SNOISSUCSID  
h retemarap gnidlew lamitpo ehT  morf deniatbo neeb sa

.4. giF ni nwohs sa hparg esnopser  
V taht devorp si tI 2 I4 N1 T3  nehT .gnittes lamitpo eht si

 ralucitrap a si hcihw enod si )AVONA( ecnairav fo sisylana
 eht ni desu ylivaeh gnitset sisehtopyh lacitsitats fo mrof

tnemirepxe fo sisylana  enimreted ot desu si AVONA .atad la
 eht stceffa yltnacifingis retemarap gnidlew hcihw
 taht devorp si tI .9 elbaT ni nwohs citsiretcarahc ecnamrofrep
 tolp ecafrus swohs 5 giF .deeps eriw si rotcaf tnacifingis

.tnerruc dna egatlov gnidlew ,oitar N/S neewteb  

NOISULCNOC  
 ssecorp mumitpo fo noitceles eht stneserp repap sihT
 gniredisnoc yb ssecorp gnidlew cra deroc xulf ni sretemarap
 daeb dlew mumitpo gniniatbo rof stluser latnemirepxe
 itlum detseggus ehT .dohtem SISPOT gnisu yrtemoeg

ISPOT gnisu hcaorppa esnopser  noitanibmoc ni dohtem S
 elbapac etiuq si ygolodohtem ngised tsubor s’ihcugaT htiw
 fo rebmun yna gnivlovni melborp noitazimitpo fo epyt yna rof

.sesnopser  

 

TNEMEGDELWONKCA  
 seitilicaf dna pleh eht egdelwonkca ylerecnis srohtua ehT

ped eht yb meht ot dednetxe  lacinahcem fo tnemtra
 dna gnireenignE fo egelloc SUNUOY gnireenigne

.aidnI ,alareK ,malloK ,ygolonhcet  

SECNEREFER  
]1[  [  cra deroc xulf fo tceffE.)6002(.N,naguruM;.T,nannak

 dalc leets sselniats xelpud no sretemarap ssecorp gnidlew
rP lairetaM fo lanruoj, ytilauq  ygolonhceT gnisseco

032 pp 671.lov - .932  
]2[   rebmun etirref fo noitciderP.)6002(.N,nguruM ;.T,nannaK

   ,MSR gnisu slatem dalc leets sselniats xelpud fo  gnidleW
lanruoJ  19 .pp . - .99  

]3[   fo lortnoc dna noitciderP .)5002( .N ,naguruM ;.V,jaranuG
na yrtemoeg daeb dlew  degrembus ni spihsnoitaler epahs d
 ,sepip fo gnidlew cra  gnissecorP lairetaM fo lanruoJ

.ygolonhceT   874 .pp ,861 .loV – .784  
]4[   .V,D ,K ,P ,adagaraY ;.S ,Y ,gnaY ;.J,K ,noS ;.S,I ,miK

 ni sretemarap ssecorp rof sisylana ytivitisneS.)3002(
u ssecorp gnidlew AMG  ,dohtem ngised lairotcaf gnis

.erutcafunaM dna sloot enihcaM fo lanruoJ lanoitanretnI  
 367 .pp ,34.loV - .967  

]5[   ytivitisneS .)8002( .nigceS halludbA ;.ulgoaraK radreS
 ssecorp gnidlew cra degrembus fo sisylana

,sretemarap olonhceT gnissecorP lairetaM fo lanruoJ  .yg  
loV - 005 pp ,202 - .705  
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]6[   sselniatS. )8991( .K,V ,layoG ;.C,P ,atpuG ;.K,P ,hsohG
 deslup eht gnisu etalp leets larutcurts fo gniddalc leets

 ,ssecorp WAMG tnerruc gnidleW - .413  
]7[   eriw fo noitazimitpo cirtemaraP. )2102( .S.V hkadaG

ninihcam egrahcsid lacirtcele  ,dohtem SISPOT gnisu g
tnemeganam dna gnireenigne noitcudorp ni secnavdA .   

 751 .pp ,7 .loV - .461  
]8[  itluM .)3102(.D.S arttpahaM ,B.B kayaN -  esnopser

 eht gnisu sretemarap ssecorp MDEW fo noitazimitpo
,dohtem SISPOT dna PHA   no lanruoj lanoitanretnI

laciteroeht   lacinahcem ni hcraeser deilppa dna
.gnireenigne loV - eussI,2 - 901pp ,3 - .511   


