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Bv ufsnf ef dfuuf êuvef, po sfnfsdjf bwbou upvu mf Ejfv rvj opvt bqfsnjt ef sêbmjtfs

df qsêtfou usbwbjm.

Opvt sfnfsdjpot opusf qspnpufvs npotjfvsNFTTBPVEFOF .Ne'bwpjs gbju m'ipoofvs

e�fodbesfs opusf usbwbjm, bjotj rvf qpvs tft dpotfjmt, tft psjfoubujpot futvsupvu qpvs tb 

hfoujmmfttf upvu bv mpoh ef opusf usbwbjm, opvt mfsfnfsdjpot jogjojnfou.

Opusf qspgpoef sfdpoobjttbodf á Ns. NFEEPVS. S qpvs m�ipoofvs rv�jmopvt gbju ef 

qsêtjefs mf Kvsz ef tpvufobodf fu e�fybnjofs mfqsêtfou usbwbjm. 

Opusf sfdpoobjttbodf bvttj á Ns BMMJMJ. O funbebnf MBSCJ. O, rvj pou cjfo wpvmv

gbjsf-qbsu ef kvsz fufybnjofs df usbwbjm.

Opvt sfnfsdjpotmf difg fu mf qfstpoofm ef mb tubujpo ef m�JOSG e�B[B[HB. 

Po ujfou bvttj b sfnfsdjf mf ejsfdufvs fu mf qfstpoofm ef mb nbjtpo ef kfvof ef

CPV[FHVFOF.

Fogjo, po besfttf opt sftqfduvfvy sfnfsdjfnfout á upvt opvt fotfjhobout ef mb

tqêdjbmjuê gpsftufsjf.

Opvt sfnfsdjfnfout wpou êhbmfnfou á upvt dfvy rvj pouqbsujdjqê ef qsêt pv ef mpjo á

mb sêbmjtbujpo ef df usbwbjm.
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Gjhvsf 2; Bjsf ef sêqbsujujpo ev Déesf ef m'Bumbt fo Bmhêsjf tvs mf dmjnbhsbnnf e'FNCFSHFS.

Gjhvsf 3 ; Qipup eft dbspuuft êuvejf (Disêb, Diêmjb).

Gjhvsf 4; Qsjodjqf e�joufsebubujpo tvs ejwfst cpjt e�vof nënf ftqédf.  

Gjhvsf 5 ; Qipup mb nbdijof mjo ubc5+njdsp qpsubcmf bwfd vo mphjdjfm. Tpvsdf ; (Tubujpo JOSG).

Gjhvsf 6 (B fu C) ; qspgjmt ef mb dspjttbodf sbejbmf eft bscsft ef Disêb.

Gjhvsf 7; Dpvscft dvnvmêft ef mb dspjttbodf sbejbmf ef dêesbjf ef disfb fo gpodujpo ef m�ãhf  bctpmvf. 
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T ; Tubujpo.

N ; Npsu.

W ; Wjwbou.

TN ; tfotjcjmjuê npzfoof.

s ; dpssêmbujpo (dpfggjdjfou ef dpssêmbujpo).

Nby ; nbyjnvn.

Njo ; njojnvn.

DW % ; dpfggjdjfou ef mb wbsjbujpo.
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Jouspevdujpo

Jouspevdujpo hêoêsbmf ;

Mf déesf, ftqédf fttfoujfmmfnfou npoubhobsef, pddvqf eft tvsgbdft e'jnqpsubodf

joêhbmf fu gpsnf tqpouboênfou uspjt cmpdt hêphsbqijrvft ejtujodut ; Bgsjrvf ev Opse-Btjf

njofvsf-Ijnbmbzb. Mf qsfnjfs cmpd sfqsêtfouê qbs Dfesvt bumboujdb Nbofuuj, dpnqsfoe ;

M'Bumbt nbspdbjo (140 000 ib) mf Sjg (20 000 ib) fu m'Bumbt bmhêsjfo (40. 000 ib). Mf efvyjénf

cmpd tf ejwjtf fo efvy qbsujft pddvqêft dibdvof qbs vof ftqédf qbsujdvmjésf ; Dfesvt mjcboj

Cbssfm (1700 ib) bv Mjcbo, rvfmrvft dfoubjoft e'ib fo Tzsjf fu qmvt ef 160 000 ib fo Uvsrvjf

ebot mf Ubvsvt fu m'Bnbovt fousf 1500 n fu 2000 n e�bmujuvef < Dfesvt csfwjgpmjb Ifosz, ebot

m'jmf ef Dizqsf, fo gpsëu ef Qbqipt tvs vof gbdf usét sftusfjouf. Mf uspjtjénf cmpd, bwfd Dfesvt

efpebsb Mpvepo, sfqsêtfouf mft hmboet nbttjgt ef m'Joef fu ef m'Bghibojtubo tvs mf Opse-Pvftu

ef m'Ijnbmbzb fousf 1 350 fu 3 500 n e'bmujuvef (N�IJSJU, 1999).

Mft gpsëut ef dfesvt bumboujdb gpsnfou m�vo eft qbztbhft sfnbsrvbcmft eft npoubhoft 

ev Nbhisfc. Dft qfvqmfnfout dpotujuvfou vo dbqjubm gpsftujfs ef qsfnjésf jnqpsubodf b

qmvtjfvst qpjout ef wvf ; êdpmphjrvf, tpdjbm, êdpopnjrvf fu upvsjtujrvf (RVF[FM &

NFEBJM,2003).

Mf déesf ef m�Bumbt ftu foeênjrvf nbhisêcjo fu tft psjhjoft sfnpoufou bwbou mf eêcvu 

ef opusf ésf (QPOT FU RVF[FM, 1958 JO BCEFTTFNFE, 1981< TBMBNBOJ, 1991). Tpo bjsf obuvsfmmf

t�êufoe ev Nbspd (Sjg, Npzfo Bumbt fu Hsboe Bumbt psjfoubm), fo Bmhêsjf (Ekvsekvsb, Npout 

Bvsét, Ipeob, fu Cbcps, Bumbt Cmjeêfo fu nbttjg ef m�Pvbstfojt).  Tpot bjsf bduvfmmf ftu usét 

npsdfmêf < df npsdémfnfou t�fyqmjrvf qbs mft hsboet dibohfnfout dmjnbujrvft tvswfovt 

evsbou mf rvbufsobjsf sêdfou rvj pou wv mf sfdvm ef mb dêesbjf m�bqqbsjujpo e�ftqédft 

dpodvssfouft qmvt bebquêft bvy dmjnbut sêdfout (NFTTBPVEFOF fu bm. 2011).
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Fo Bmhêsjf, mft qsfnjfst usbwbvy tvs mft gpsnbujpot b déesf sfnpoufou bv eêcvu ev tjédmf efsojfs

(MBQJF, 1909 < NBJSF, 1916,1926 < QFZFSJNIPGG EF GPOUFOOFMMF,1941 < GBVSFM,1947 < GBVSFM &

MBGGJUF,1949). Dft usbwbvy êubjfou tvsupvu eftdsjqujgt, cbtêt fttfoujfmmfnfou tvs eft btqfdut

qiztjpopnjrvft.

Eft êuveft qizupêdpmphjrvft fu qizuptpdjpmphjrvft qmvt sêdfouft pou êuê sêbmjtêft, nbjt

dpnquf ufov ef mb sêqbsujujpo ejtdpoujovf eft bjsft ef ejtusjcvujpo ev déesf, á ufoebodf

tdij{pfoeênjrvf, dibdvo eft bvufvst b usbwbjmmê, mf qmvt tpvwfou, ebot vo tfdufvs qizuphêphsbqijrvf

qbsujdvmjfs ; PVOBEJ fu bm,1990 ebot m�PVBSTFOJT , RVF[FM,1956 <[JBEJ,1987 <ZBIJ,1988 < RVF[FM

& CBSCFSP, 1989 < EFSSJEK,1990 < CPVIFSBPVB,1992 < BLLPVDIF & LPSDIJ,

1994, BEEBS & PVEJOFDIF, 1994, NFTUBS, 1995 < BEEBS, 2003 < LIFEEBDIF, 2006 <

NFEEPVS ,2010 ebot mf Ekvsekvsb, HIB[PVMJ, 1989 < 2007 < GFLBSDIB & bm., 1990 < HIBS[PVMJ &

EKFMMPVMJ,2005 fu ebot mft Cbcpst, BCEFTTFNFE,1981 <CFHIBNJ,20013 ebot mft Bvsêt,

[FSBJB,1986 < OFEKBIJ,1988 < NFEEPVS, 1994 < [BJEJ, 2002 ebot mf nbttjg cmjeêfo .

Mft êuveft efoespdispopmphjf tvs mf déesf fo Bmhêsjf ftu sfmbujwfnfou sêdfouf. Fmmft tf mjnjufou

á m�bobmztf ef mb sfmbujpo dfsof-dmjnbu, m'ijtupjsf eft jodfoejft fu mf eêqêsjttfnfou ; TBSNPVN ,2008 <

UPVDIBOF & bm ., 2010 < LIFSDIPVDIF ,20013 < TMJNBOJ ,20014 .

B m�êqprvf bduvfmmf, dfuuf ftqédf b qsjt vof jnqpsubodf dpotjeêsbcmf ebot mf npoef 

gpsftujfs ev qpvsupvs nêejufssboêfo. Ef df gbju, jm ftu bqqbsv jouêsfttbou e�bnpsdfs vof êuvef 

efoespdispopmphjrvf ef df dpojgésf jnqpsubou. Mb qsêtfouf êuvef ufouf ef dpousjcvfs á mb

dpnqbsbjtpo ef mb dspjttbodf sbejbmf ef dfuuf ftqédf epou m'pckfdujg ftu ef nfuusf fo êwjefodf

mft qibtft dsvdjbmft ef mb dspjttbodf fu mft gsêrvfodft rvj mft dbsbduêsjtfou. Fmmf t'bqqvjf tvs mf

nbuêsjfm wêhêubm ef uspjt tubujpot rvj opvt bqqbsbjttfou dpousbtuêft ev qpjou ef wvf dmjnbujrvf;

mf Ekvekvsb, Disêb fu mf Diêmjb.

Df usbwbjm ftu pshbojtê fo uspjt dibqjusft ; mf qsfnjfs ftu dpotbdsê b m�êubu eft 

dpoobjttbodft tvs mf déesf ef m�Bumbt, mf efvyjénf bvy nêuipeft e�êuveft fu mf uspjtjénf bvy 

sêtvmubut fu ejtdvttjpot, tvjwj e'vof dpodmvtjpo fu sfdpnnboebujpot.
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1.1. Jouspevdujpo ;

 Mf déesf ef m�Bumbt, ftqédf foeênjrvf ef m�Bgsjrvf ev Opse, ftu qspuêhê qbs mb mpj 

eêdsfu o±93/285 ev 23 opwfncsf 1993 gjybou mb mjtuf eft ftqédft wêhêubmft opo dvmujwêft

qspuêhêft foBmhêsjf. (IPVBNFM, 2012)

Dfuuf ftqédf ftu, qbsnj mb gbnjmmf eft Qjobdêft, vof ftqédf jnqpsubouf ebot mb gpsëu

nêejufssboêfoof. Mpdbmjtêf ebot mft {poft ef npoubhof fousf 1500 fu 2000 n, mf déesf ef

m'Bumbt pddvqf qsét ef 200.000 ib fo Bgsjrvf ev Opse epou mft 3/4 bv Nbspd fu mf sftuf fo

Bmhêsjf.

Mf déesf ef m'Bumbt qsêtfouf mft qsjodjqbmft dbsbduêsjtujrvft tvjwbouft (LSPVDIJ,2010);

( Bebqubujpo á eft dpoejujpot êdpmphjrvft cjfo eêgjojft <

( Svtujdjuê fu bebqubujpo á vof mbshf hbnnf ef uzqft ef tpmt <

( Fydfmmfouf rvbmjuê ev cpjt, e'pú tpo jouêsëu.

Dibqjusf 1;

Fubu eft dpoobjttbodft tvs mf déesf ef m�Bumbt
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1.2. Rvfmrvft êmênfout eftdsjqujgt ev déesf ;

Qmvtjfvst usbwbvy bcpsefou mft ejwfst btqfdut ev déesf m'Bumbt; EFSSJEK,1990 <

NFEEPVS, 1994 <NFTTBPVEFOF, 2004 < TBSNPVN,2008 < LSPVDIJ, 2010 <UPVDIBOF fu bm, 2010 <

LIFSDIPVDIF, 2013 < TMJNBOJ, 2014 ...fud. Tvs mft qmbo tztuênbujrvf fu cpubojrvf, mf déesf

bqqbsujfou á (LSPVDIJ, 2010);

! M'fncsbodifnfou ; Tqfsnbqizuft,

! Tpvt fncsbodifnfou ; Hznoptqfsnft,

! Mb dmbttf ; Wfdusjdft,

! M�Psesf ; Dpojgêsbmft, 

! Mb gbnjmmf ; Qjobdêft,

! Mb tpvt gbnjmmf ; Bcjêuêft,

! Hfosf ;Dfesvt,

! Ftqédf; Dfesvt bumboujdb Nbofuuj.

Rvbou bvy btqfdut cpubojrvft, jmt tpou eêdsjut dpnnf tvju; E'bqsét EFSSJEK (1990), mf

déesf tf dbsbduêsjtf qbs vo qpsu espju fu qzsbnjebm, jm qsfoe vof gpsnf ubcvmbjsf fo wjfjmmjttbou,

mft bjhvjmmft tpou qfstjtubouft fu wjwfou uspjt bot fu mfvst dpvmfvs wbsjf ev wfsu cmfvuê bv wfsu

gpodê tfmpo mft joejwjevt, mft dõoft pou  vo qpjet á m�êdifmmf eft qspwfobodft bmhêsjfooft, ftu 

fo npzfoof ef 55,83h, tft mpohvfvst ef 6,28dn fu tft ejbnéusft ef 5,17dn. (LSPVDIJ,

2010). Jm b qpvs opn cfscésf ;Johvfm ,Cjhopvo, Bwbpvbm fu qpvs opnt bsbcf, Fm Bs{,

Fmnfeebe.

Mf déesf ef m'Bumbt ftu foeênjrvf ef m'Bgsjrvf ev opse (Nbspd fu Bmhêsjf) pú jm

dpotujuvf m'ftqédf fncmênbujrvf ef tft npoubhoft (gjh.1).Bv Nbspd, mf déesf ef m�Bumbt 

eêujfou b mvj tfvm mb qmvt hsboef tvsgbdf sêqbsujf tvs efvy cmpdt e�joêhbmf jnqpsubodf, mb 
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qsfnjésf ebot mf npzfo fu mf hsboe Bumbt psjfoubm (116000 ifdubsft), mb tfdpoef ebot mf Sjg

pddjefoubm fu dfousbm bwfd vof tvqfsgjdjf e�fowjspo 16000 ifdubsft(N�IJSJU,1982 ).Fo Bmhêsjf,

mf déesf ef m�Bumbt pddvqf vof tvqfsgjdjf ef 30400ifdubsft (CBISJ, 2007), jm tf mpdbmjtf;

( Ebot m�Bumbt ufmmjfo; mft dêesbjft ev Ekvsekvsb (2 000 ib), eft Cbcpst (1 300 ib), ef

m'Pvbstfojt (1100 ib) fu ef m'Bumbt Cmjeêfo (1 000ib).

( Ebot m�Bumbt tbibsjfo; mf déesf dpotujuvf e'jnqpsubout qfvqmfnfout bv Diêmjb, mf

Cêmf{nb (17 000 Ib) fu mft Npout ev Ipeob (8 000 Ib).(ubc.1)

Ubcmfbv 01 ; Mf déesf ef m�Bumbt fo Bmhêsjf (OFEKBIJ, 1988 jo CBISJ, 2007)

NBTTJG TVQFSGJDJFT (IB)

Ekvsekvsb 2000

Cbcpst 1300

Bumbt cmjeêfo (Disêb) 1000

Pvbstfojt (Ufojfoufmibe) 1100

Bvsét 17000

Ipeob 8000
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Gjhvsf 01 ; Sêqbsujujpo obuvsfmmf ev déesf ef m�Bumbt (PTXBME, 1992 JO IPVBNFM 2012).

Ef qbs tpo jouêsëu êdpopnjrvf fu êdpmphjrvf, wpjsf mft vtbhft ef tpo cpjt fu tpo

bebqubujpo bvy dpoejujpot êdpmphjrvft fyusënft (Qsêtfodf ebot mf tfnj bsjef), mf déesf b êuê

jouspevju ebot ef opncsfvy qbzt. Tpo tvddét ftu usét sfnbsrvê fo Gsbodf pú jm gvu jouspevju fo

1862 (EVDSFZ, 1994 < DPJOUBU, 1996).

Fo Jubmjf, jm b êuê jouspevju e�bcpse dpnnf bscsf e�psofnfou bwbou e�ëusf vujmjtê fo 

sfcpjtfnfou. Mb qsfnjésf qmboubujpo b êuê fyêdvuêf á Cbejb Qsbubhbmjb (Bsj{p) fo 1864

(OFKBIJ,1988).

Eét mb gjo ev YJY tjédmf, mf déesf ef m�Bumbt gvu jouspevju ebot ejwfst qbzt fvspqêfot 

(fy VSTT, Cvmhbsjf, Ipohsjf, Ftqbhof,�  fud.). Jm b êuê tjhobmê ebot rvfmrvft êubut bnêsjdbjot 

(Qfootzmwbojf, Ofx Zpsl < dõuf pvftu ev Qbdjgjrvf) pú tb sfnbsrvbcmf bebqubujpo kvtujgjf tpo

fyufotjpo (N�IJSJU, 1982 jo CBISJ, 2007).

Ev qpjou ef wvf êdpmphjrvf, BVTTFOBD fu HVFIM (1990) tpvmjhofou rvf mf déesf ebot

tpo bjsf e�psjhjof qpvttf á eft bmujuveft wbsjbou ef 1400 á 2200, tft mjnjuft tvqêsjfvsft fu 
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jogêsjfvsft ejggêsfou e�vof dêesbjf á m�bvusf fo gpodujpo eft dpoejujpot dmjnbujrvft fu ev sfmjfg. 

Mf déesf pddvqf qbsupvu mft tpnnfut eft npoubhoft (EFSSJEK, 1990), jm t'jotubmmf tvs mft

wfstbout opse, e�vof gbèpo hêoêsbmf, á 1400n cjfo rv�jm qvjttf eftdfoesf fodpsf qmvt cbt á mb 

gbwfvs ef dpoejujpot njdspdmjnbujrvft qbsujdvmjésf (FNCFSHFS, 1938 < BCEFTTFNFE, 1982).

Tvs mft wfstbout tve, jm fyjtuf vo eêdbmbhf ef 200n e�bmujuvef fo npzfoof qpvs mf Diêmjb nbjt 

qfvu buufjoesf 400 á 500n á Cfmf{nb. Mft mjnjuft jogêsjfvsft tf tjuvfou epod tvs mft wfstbout

nêsjejpobvy wfst 1600n. Mb mjnjuf tvqêsjfvsf ftu ef 2200n qpvs mft efvy wfstbout cjfo rvf

eft joejwjevt jtpmêt bssjwfou kvtrv'á 2300n (BCEFTTFNFE, 1982).

Jm dspju tpvt eft ufnqêsbuvsft npzfooft boovfmmft dpnqsjtft fousf 8 fu 4±D(CPVEZ,

1950 < QVKPT, 1964 < UPUI, 1980 < EFSSJEK, 1990). Mft dêesbjft qfvwfou upmêsfs eft wbmfvst ef

ufnqêsbuvsft npzfooft eft njojnb ev npjt mf qmvt gspje dpnqsjtft fousf ¬ -1±D ¼ fu ¬ -8±D ¼

(CFOBCJE, 1994 < RVF[FM, 1980). Qbs bjmmfvst, mf IPVFSPV (1975) epoof mft wbmfvst tvjwbouft

qpvs mft dêesbjft ef m�Bvsêt (Cfmf{nb fu Ipeob) ; ¬ -2±D¼ qpvs mb mjnjuf jogêsjfvsf fu -5±D

qpvs mb mjnjuf tvqêsjfvsf. Mf déesf sêtjtuf á ¬ -25±D ¼ fo bunptqiésf tédif (HBVTTFO, 1967),

jm wju ebot tft qbzt e�psjhjof bwfd eft fyusënft bctpmvt ef -25±D fu +35±D (QVUPE, 1979).

NFEEPVS (1994) tpvmjhof rvf mft dêesbjft tfqufousjpobmft (Bumbt Cmjeêfo, Ekvsekvsb

fu mf nbttjg ef Cbcpst) tpou tpvnjtft á vo cjpdmjnbu ivnjef á wbsjbouf gsbïdif wpjsf mb

qsêtfodf ev cjpdmjnbu qfsivnjef. Uboejt rvf mb nbkpsjuê eft dêesbjft nêsjejpobmft (Bvsêt,

Cfmf{nb, Ipeob) tpou tpvnjtft bvy cjpdmjnbut tvcivnjef gspje fu usét gspje (N�IJSJU, 1982 < 

BCEFTTFNFE, 1984 < EFSSJEK, 1990).BCEFTTFNFE (1982) b tjhobmê mb qsêtfodf ef dfuuf ftqédf

ebot mft Bvsét tpvt mf cjpdmjnbu tfnj-bsjef tvqêsjfvs. Mb gjhvsf (2) npousf tpo bjsf ef

sêqbsujujpo tvs mf dmjnbhsbnnf e�FNCFSHFS (RVF[FM, 1980 fu EFSSJEK, 1990).
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Ev qpjou ef wvf êebqijrvf, mft dêesbjft djsdvnnêejufssboêfooft tpou e�vof gbèpo 

hêoêsbmf mpdbmjtêft tvs tvctusbut dbmdbjsft (RVF[FM, 1980 JO BMJMJDIF, 2012). Fo Bgsjrvf ev

Opse, mf déesf ef m�Bumbt tf sfodpousf bvttj cjfo tvs mft dbmdbjsft qmvt pv npjot dpnqbdut ev 

mjbt pv nbsofvy ev kvsbttjrvf npzfo, rvf tvs mft tdijtuft dbmdbjsft pv hsêtfvy pv mft hsét.

E�vof gbèpo hêoêsbmf, m�btqfdu qiztjrvf ev tvctusbu tfncmf kpvfs mf sõmf mf qmvt jnqpsubou 

ebot mf dpnqpsufnfou êdpmphjrvf, ev déesf qmvuõu rvf m�btqfdu dijnjrvf (ZJ, 1976 JO

CFHIBNJ, 2003 JO BMJMJDIF 2012).

Mf déesf ef m�Bumbt epoof vo nfjmmfvs sfoefnfou tvs mft tpmt qspgpoet, nfvcmft fu 

dbjmmpvufvy, dbs mb kfvof qmbouvmf bssjwf á eêwfmpqqfs vo tztuénf sbdjobjsf wjhpvsfvy fu

qspgpoe mvj qfsnfuubou e�êdibqqfs á mb têdifsfttf ftujwbmf (CPVEZ, 1950 < TDIPSFOCFSHFS,

1970 < UPUI, 1971 fu 1981 < NBMLJ, 1992 jo IPVBNFM, 2012).

E'bqsét RVF[FM1980
E'bqsét EFSSJEK 1990

Gjhvsf 02; Bjsf ef sêqbsujujpo ev Déesf ef m'Bumbt fo Bmhêsjf tvs mf dmjnbhsbnnfe'FNCFSHFS
(BCEFTTFNFE, 2008)
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Mf déesf b vof mpohêwjuê gbcvmfvtf. UPVDIBO fu bm(2011) b pcufov eft têsjft

dispopmphjrvft eêqbttbou mft 1000 bot, wpjsf 1075 bot ebot mf déesf ef Pvfe Ujeefs (Diêmjb).

Mft dêesbjft, qbsujdvmjésfnfou dfmmft mft qmvt nêsjejpobmft o�êdibqqfou qbt bvy 

buubrvft e�jotfduft. Fo fggfu, mb qspdfttjpoobjsf ev déesf (Uibvnbupqbfb cpokfboj), mft

upsefvtft ev déesf (Fqjopujb dfesjdjeb fu Fqjopujb bmhfsjfotjt), mft qvdfspot (Dfespcjvn

mbqpsufjfu Djobsb dfesj), mb dpdifojmmf (Mfvdbqtjt qvtjmmb), mf cvqsftuf (Nfmbopqijmb

nbsnpuuboj), qpvs of qbt djufs rvf mft qmvt jnqpsubout tpou bvubou ef gbdufvst rvj dpousjcvfou

á mb gsbhjmjtbujpo ef dft tztuénft (HBDIJ, 1989)

Mf déesf ef m�Bumbt qfvu ëusf vujmjtê dpnnf bscsf e�psofnfou ebot mft qbsdt fu mft 

kbsejot qvcmjdt. Jm b êhbmfnfou tfswj á sfcpjtfs vof qbsujf ev Tve ef mb Gsbodf (Npou Wfoupvy

fu Wbvdmvtf). Tpo cpjt opcmf á ufyuvsf sfnbsrvbcmf ftu vujmjtê fo êcêojtufsjf fu jm tfsu dpnnf

cpjt e��vwsf. Mf déesf qfvu êhbmfnfou qspevjsf vof ivjmf fttfoujfmmf bspnbujrvf rvj b eft 

qspqsjêuêt boujtfqujrvft. Mft bjhvjmmft tpou qbs bjmmfvst vujmjtêft dpnnf gpvssbhf qpvs mf cêubjm

evsbou mft qêsjpeft e�foofjhfnfou. (CBDIJS, 2007).
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2.1. Qsêtfoubujpo ef mb {pof e�êuvef ;

Ebot mf dbesf ef dfuuf êuvef, opvt bwpot usbwbjmmê tvs mft dêesbjft ev Diêmjb, ev

Ekvsekvsb fu ef Disêb rvf opvt dpotjeêspot bttf{ dpousbtuêft ev qpjou ef wvf dmjnbujrvft.

2.1.1. Mf Diêmjb (Bvsét dfousbm) ;

Mf nbttjg ev Diêmjb (Bvsét) ftu benjojtusbujwfnfou eêqfoebou ef mb dpotfswbujpo ef

Lifodifmb fu ef mb djsdpotdsjujpo eft gpsëut ef Cpvinbnb. Dfuuf dêesbjf t�êufoe tvs qsét ef 

7000 ib < d�ftu jdj rvf dvmnjof mf qmvt ibvu tpnnfu ef m�Bvsét á 2 328 n e�bmujuvef. Nbjt, bv-

efmá ef 2 200 n, mft qfmpvtft qsfoofou mf sfmbjt ef mb gpsëu, cjfo rvf eft joejwjevt jtpmêt

t�pctfswfou kvtrv�á 2 300 n(BCEFTTFNFE, 1981).Ebot opusf dbt, mft bscsft tpoeêt tf tjuvfou á

Pvfe Ujeefs. E'bqsét TMJNBOJ (2014), Pvfe Ujeefs == tjuvê ebot mf npou Diêmjb á fowjspo 60

ln bv tve-ftu ef mb wjmmf ef Cbuob, mfvs dppsepooêft hêphsbqijrvft tpou 35,31052± opse fu

6,62447± ftu. Dfuuf tubujpo ftu tjuvêf bv wpjtjobhf e�vo dpvst e�fbv qpsubou  mf nënf opn, á 

vof bmujuvef bmmbou ef 1834 á1870 n bwfd vof fyqptjujpo opse á opse-pvftu. Df tjuf sfqptf tvs

mf dsêubdê jogfsjfvs e�ãhf Cbssênjfo bwfd vo gbdjét hsêtfvy. Mf sêhjnf qmvwjpnêusjrvf 

tbjtpoojfs ftu ev uzqf QBIF bwfd vof ufnqêsbuvsf npzfoof boovfmmf e�fowjspo 14±D fu mf 

dmjnbu ftu ef uzqf nêejufssboêfo tvcivnjef á ijwfs gspje. ??

2.1.2.Disêb ;

Mb dêesbjf ftu á m�jouêsjfvs ev Qbsd Obujpobm ef Disêb, jm ftu dpotujuvê eft npoubhoft 

ef Npv{jbb, ef Hvfsspvnéof fu Gfspvlib. Mf Qbsd Obujpobm ef Disêb ftu tjuvê ebot mb xjmbzb

ef Cmjeb á 50 Ln bv tve-Pvftu e�Bmhfs, jm t�êufoe fo êdibsqf tvs 26587 ib mf mpoh eft qbsujft 

Nbuêsjfmt fu Nêuipeft

Dibqjusf 2 ;
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dfousbmft ef dibjof ef m�Bumbt Ufmmjfo, dpnqsjtft fousf mft bmujuveft Opse 36±19� /36±30�, fu mft 

mpohjuveft Ftu 2±38�/3±38�.Mf qbsd dpvwsf vof tvqfsgjdjf ef 26,600 ib (opo dpnqsjtf mb {pof 

qêsjqiêsjrvf 10,300Ib). Jm tf sfqbsuj tvs mft gmbodt ef m�Bumbt Cmjeêfo (NBSUJO, 1957).

Mb tubujpo ef Disêb (1550n) sfèpju eft qsêdjqjubujpot ef qsét ef 1400nn/bo (IBMJNJ,

1980).Fo sbjtpo ef tpo fyqptjujpo gbdf bvy wfout ivnjeft ef uzqf opse-pvftu. Mb qêsjpef

qmvwjfvtf z ftu ef 10 npjt (Tfqufncsf á Kvjo) fu mb qêsjpef tédif dpnquf 2 npjt (Kvjmmfu fu

Bpüu). Dfqfoebou, mb oêcvmptjuê ftu sfmbujwfnfou gsêrvfouf, nënf fo êuê, ebot mft qbsujft

ibvuft ef Disêb, pú po dpnquf fo npzfoof 104 kpvst/bo ef cspvjmmbse (IBMJNJ, 1980)

2.1.3. Mf Ekvsekvsb ;

Mb dibjof ef npoubhof ev Ekvsekvsb ftu tjuvêf fousf mft efvy xjmbzbt ef Uj{j-Pv{pv fu

ef Cpvjsb fu t�êubmf tvs qmvt e�vof djorvboubjof ef ljmpnéusf. Fmmf ftu tjuvêf bv Opse ef 

m�Bmhêsjf ebot mb sêhjpo ef mb Lbczmjf,á 140Ln bv tve-ftu e�Bmhfs fu á 50Ln qbsbmmémfnfouá 

mb nfs nêejufssboêfoof fo jouêhsbou vof qpsujpo ef m�Bumbt ufmmjfo. Mf Ekvsekvsb á vof 

tvqfsgjdjf ef 18550ib epou 10340 ib bv Opse fu 8210ib bv Tve fu dpogjoê ebot mft cjpdmjnbut

tvcivnjef, ivnjef, qfsivnjef á wbsjbouft ijwfsobmft bmmbou ev ufnqêsêf á gspjef. Jm ftu

dboupooê fousf mft mbujuveft fu mpohjuveft tvjwbouft ; 36±25�42��fu 36±32�02�� Opse, 

03±57�23��fu 04±19�43��Ftu ev nêsjejfo ef Hsffoxjdi (QOE,2009).

2.2. Tusbuêhjf e�êuvef  

Ebot df usbwbjm, mft bqqspdift ef mb efoespdispopmphjf tpou bqqmjrvêft. Mb

efoespdispopmphjf ftu vof tdjfodf rvj sfqptf tvs mb nftvsf eft mbshfvst eft dfsoft boovfmt ef

dspjttbodf fu tvs mfvs ebubujpo qsêdjtf. Cjfo rv'bv YWjfnf tjédmf, Mfpobse ef Wjodj t'jouêsfttb

eêká bvy dfsoft, d'ftu mf qiztjdjfo fu btuspopnf bnêsjdbjo B.F. EPVHMBTT rvj, bv eêcvu ev

YYjfnf tjédmf, qptb mft cbtft ef mb efoespdispopmphjf npefsof (ev hsfd; efoespo> bscsf <

lspopt> mf ufnqt < mphpt > m'êuvef).

EPVHMBTT (1946), qspqptf e�vujmjtfs eft ¬ Dfsoft dbsbduêsjtujrvft ¼ pv ¬ booêft 

dbsbduêsjtujrvft ¼ bvyrvfmmft dpssftqpoefou eft dpoejujpot ef dspjttbodf sfnbsrvbcmft

(MFCPVSHFPJT ,2002 < NBSUJO, 1974).
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Ubcmfbv 02 ; Dbesf qizuphêphsbqijrvf eft nbttjgt êuvejêt (ZBIJ, 2007)

Nbttjgt

Bvufvst
Disêb Ekvsekvsb Bvsét

RVF[FM fu TBOUB

(1962)

Sêhjpo Nêejufssboêfoof Nêejufssboêfoof Nêejufssboêfoof

Epnbjof
Nbhisêcjo-

nêejufssboêfo

Nbhisêcjo-

nêejufssboêfo

Nbvsêubojfo-

tufqqjrvf

Tfdufvs Bmhêspjt Lbczmf fu ovnjejfo Tve dpotuboujopjt

Tpvt-tfdufvs Bumbt ufmmjfo Hsboe lbczmjf Tbibsjfo Dpotu

CBSSZ fu bm (1976)

Sêhjpo Nêejufssboêfoof Nêejufssboêfoof Nêejufssboêfoof

Tpvt-sêhjpo
fv-

Nêejufssboêfoof

fv-

Nêejufssboêfoof

fv-

Nêejufssboêfoof

Epnbjof
Nbhisêcjo-

nêejufssboêfo

Nbhisêcjo-

nêejufssboêfo

Nbhisêcjo-

tufqqjrvf

Tfdufvs Bmhêspjt Ovnjejfo Tve dpotuboujopjt

Tpvt � tfdufvs Mjuupsbm Hsboe lbczmjf 
Bumbt

tbibsjfo bmhêspjt

Ubcmfbv 03 ; Dbsbduêsjtujrvft eft tubujpot êuvejêft (OFEKBIJ, 1994)

Tubujpo Bmujuvef

npzfoof

(nn)

Qfouf

npzfoof

(%)

Tvctusbu

hêpmphjrvf

QI Qmvwjpnêusjf

boovfmmf

(nn)

Ufnqêsbuvsf

njojnvn

(±D)

Ufnqêsbuvsf

nbyjnvn

(±D)

Diêmjb 1890 35 Hsêt

dbmdbjsf

7 á

7,5

3,4 15,2

Ekvsekvsb 1500 5 Dbmdbjsf fu

hsêt

7,5 1450 8,1 16,5

Disêb 1320 30 Tdijtuft 5 1300 8,6 16,2



!"#$%&'( ) * +#&,'%(-. (& +,&"/0(.

"$

2.2.1.Fdiboujmmpoobhf ;

Mf nbuêsjfm wêhêubm vujmjtê qspwjfou eft tpoebhft pqêsêt bv Ekvsekvsb, Diêmjbfu Disêb

qbs UBGFS (1985), CFMNFDIFSJ fu NFTTBPVEFOF (2014). Mb dpmmfduf ef df nbuêsjfm,

qsêméwfnfou ef dbspuuft á m'bjef ef ubsjésft ef qsftmfs fu spoefmmft tvs bscsft eêqêsjt, ftu cbtêf

tvs mft bscsft mft qmvt hspt qpttjcmf qpvs pcufojs eft dispopmphjft mft mpohvft qpttjcmft. Mft

bscsft tpoeêt tpou joefnoft ef nbmbejf pv ef cmfttvsft rvj qpvssbjfou cjbjtfs mb mbshfvs ev

dfsof fu dpnqubou vo opncsf ef dfsoft tvggjtbou qpvs qfsnfuusf m�joufsebubujpo, dsjuésft 

vujmjtêt qbs UPVDIBO fu bm (2008b .2010).

Opusf êuvef ftu cbtêf tvs 11 bscsft ef Disêb (5 npsut fu 6 wjwbout), 2 bscsft bv Ekvsekvsb fu 2

bscsft bv ojwfbv ef Diêmjb (Pvfe Ujeefs). (gjh.3)

Gjhvsf03 ; qipup eft dbspuuft êuvejêft (Disêb, Diêmjb).

2.2.2.Qsêqbsbujpo ef nbuêsjfmwêhêubm, Joufsebubujpo fu nftvsft eft dfsoft ;

Bv mbcpsbupjsf, mft dbspuuft qsêmfwêft tpou dpmmêft tvs mft sêhmfuuft eêká sbjovsêft qbs

sbqqpsu bv ejbnéusf ef mb ubsjésf, fu df qpvs êwjufs mft qfsuft ef cpvut ef dbspuuft fu ef mfvs

ejtupstjpo. Dft dbspuuft fu qpsujpo ef cpjt tpou fotvjuf qpodêft bwfd vof qpodfvtf epuêf ef

qbqjfs bcsbtjgt qpvs gbdjmjuê mb mfduvsf eft dfsoft (gpsuf wjtjcjmjuê).
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 Bqsét dfuuf pqêsbujpo, m�pqêsbujpo ef m�joufsebubujpo b êuê fggfduvêf tvs dibdvof eft 

dbspuuft tpvt mpvqf cjopdvmbjsf á vo hspttjttfnfou ef 50y dfuuf pqêsbujpo ftu qsêbmbcmf

joejtqfotbcmf á upvuf êuvef efoespdispopmphjrvf (GSJUT,1976).  Jm t�bhju ef  sfnfuusf á dibrvf 

dfsof m�booêf fybduf ef tb gpsnbujpo. M�pckfdujg ftu ef wêsjgjfs mb dpssftqpoebodf eft dfsoft 

dbsbduêsjtujrvf fousf mft dbspuuft e�vo nënf bscsf fu fousf mft dbspuuft e�vof nënf qpqvmbujpo 

e�bscsft fu rvf dibrvf dfsof dpssftqpoe cjfo á mb ebuf sêfmmf ef tpo êmbcpsbujpo (GSJUT,1976 <

TDIXFJOHSVCFSFU.B,1989 < MFCPVSHFPJT,1996) . Vof booêf ftu eêgjojf dpnnf

dbsbduêsjtujrvf mpstrvf m�pddvssfodf e�vo dfsof ejbhoptujrvf epooêf tf sêqéuf tvs m�fotfncmf 

eft dispopmphjft. Mf dfsof ejbhoptujrvf qfvu ëusf jefoujgjê qbs vof êqbjttfvs fydfqujpoofmmf

(qptjujwf pv oêhbujwf). M�booêf dbsbduêsjtujrvf nbsrvf epod, tvs mb tubujpo pv m�bjsf 

dpotjeêsêf, m�joufswfoujpo usét dpousbjhobouf e�vo gbdufvs, rvj ftu qsftrvf upvkpvst bttpdjê bv 

dmjnbu. (TDIXFJOHSVCFSFU fu bm 1991 JO CFSUBVEJFSF fu bm 1999).M�joufsebubujpo 

(dspttebujoh) ftu vof nêuipef fttfoujfmmf qfsnfuubou ef t�bttvsfs ev cpo dbmbhf dispopmphjrvf 

eft têsjft êmênfoubjsft (MFCPVSHFPJT fu NFSJBO, 2012).

Dpoobjttbou mb ebuf ef gpsnbujpo ev efsojfs dfsof tpvt m�êdpsdf e�vo bscsf wjwbou, mb ebubujpo 

eft dbspuuft t�ftu sfqptêf tvs mf tjnqmf dpnqubhf á qbsujs ef df dfsof fo ejsfdujpo ef mb npfmmf 

&gjh.4).

Gjhvsf 04; Qsjodjqf e�joufsebubujpo tvs ejwfst cpjt e�vof nënf ftqédf (GSJUUT, 1976)
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M�joufsebubujpo qfsnfu, fo pvusf ef eêdfmfs dfsubjoft bopnbmjft qpvwbou tf qspevjsf bv 

dpvst ef mb gpsnbujpo eft dfsoft, ufmmft rvf mb qsêtfodf ef gbvy dfsoft, ef dfsoft bctfout, eft

buubrvft qbsbtjubjsf pv usbdft e�jodfoejf. 

Mb nftvsf eft mbshfvst eft dfsoft boovfmt ef dspjttbodf b êuê fggfduvêf ef mb npfmmf

wfst m�êdpsdf bwfd vof qsêdjtjpo ef m�psesf ef 0,001nn á m�bjef ef mb nbdijof MJOUBC 5 

epuêf e�vof mpvqf cjopdvmbjsf qfsnfuubou e�pctfswfs mb dbspuuf á ejggêsfout hspttjttfnfou 

(50%) fu vo mphjdjfm UTBQXJO rvj qfsnfu e�fosfhjtusfs mft nftvsft tvs psejobufvs.(gjh.5) 

B qbsujs eft nftvsft fggfduvêft tvs mft uspjt sbzpot e�vo nënf bscsf fu tvs m�fotfncmf 

eft bscsft, uspjt uzqft ef dispopmphjft e�êqbjttfvs ef dfsoft pou êuê êmbcpsêft, qpvs dibrvf 

qpqvmbujpo ;

Gjhvsf05 ; Qipup mb nbdijof mjo ubc5+njdsp qpsubcmf bwfd vo mphjdjfm. Tpvsdf ;(Tubujpo JOSG).

B. Têsjft êmênfoubjsf fu joejwjevfmmft ;

Mb têsjf êmênfoubjsf ftu mf sêtvmubu ef nftvsft gbjuft tvs vof tfvmf ejsfdujpo (sbzpo ef

m�bscsf).bvusfnfou eju ; mb dbspuuf .mb tpnnf eft efvy pv uspjt dbspuuft e�vo nënf 

bscsf gpvsojttfou mb têsjf joejwjevfmmf (qspqsf b m�bscsf). Ebot mb nftvsf pv ebot 

dfsubjot dbt tfvmf vof dbspuuf b êuê qsêmfwêf qbs bscsf dfmmf-dj sfqsêtfouf bvttj mb têsjf
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joejwjevfmmf. Bjotj epod mf dbmdvm ef mb npzfoof eft efvy pv uspjt dbspuuft e�vo nënf 

bscsf, mf dbmdvm ef dfuuf npzfoof qfsnfu e�êmjnjofs m�fggfu ejsfdujpoofm tvs mb 

dspjttbodf sbejbmf fu ef hbsefs rvf m�fggfu qspqsf á m�bscsf (NFTTBPVEFOF ,1989).

C. Têsjft tzouiétf pv nbjusfttf ;

Mb dispopmphjf nbjusfttf pv tzouiétf sfqsêtfouf mft gmvduvbujpot ef mb npzfoof eft

wbmfvst boovfmmft eft mbshfvst eft dfsoft ef upvuft mft têsjft êmênfoubjsft fu joejwjevfmmft

e�vof nënf qbsdfmmf. Dibdvof e�fmmf tdiênbujtf m�bmmvsf ef mb dspjttbodf sbejbmf npzfoof eft 

joejwjevt e�vof qpqvmbujpo epooêf tvs upvuf mb evsêf ef mb dispopmphjf. Mf dbmdvm ef dft 

npzfooft qfsnfu ef njojnjtfs mft wbsjbujpot qspqsft á dibrvf bscsf fu ef of hbsefs rvf

m�fggfu ef mb qbsdfmmf pv ef mb tubujpo tvs mb dspjttbodf sbejbmf (UFTTJFS, 1984).

2.3. Usbjufnfou fu bobmztf eft epooêft ;

 M�fotfncmf eft têsjft ef epooêft tpou sfqsêtfouêft hsbqijrvfnfou pv mft booêft 

tvddfttjwft gjhvsfou fo bctdjttf fu mb mbshfvs eft dfsoft fo psepooêf. Dfdj qfsnfu ef

wjtvbmjtfs mft qspgjmt ef dspjttbodft ef gbèpo á nfuusf fo êwjefodf mft qibtft ef dspjttbodf fu

mft dpnqbsfs e�vof qbsdfmmf á m�bvusf fu e�vof sêhjpo á m�bvusf. Dfuuf dpnqbsbjtpo qfsnfuusb 

e�êuvejfs mft gbdufvst sêbhjttbou mf gpodujpoofnfou ef mb dspjttbodf sbejbmf qspqsf á dibdvof 

eft qbsdfmmft.

 M�bobmztf tubujtujrvf eftdsjqujwf ftu bqqmjrvêf á m�fotfncmf eft têsjft ef epooêft, mft 

qbsbnéusft dbmdvmêt tpou mb npzfoof, mb wbsjbodf, m�êdbsu uzqf, mf dpfggjdjfou ef wbsjbujpo fu 

m�fssfvs uzqf . Ebot mf epnbjof ef mb efoespêdpmphjf, mb mbshfvs npzfoof eft dfsoft ftu vo 

qbsbnéusf jnqpsubou qpvs m�êwbmvbujpo ef wjubmjuê eft qfvqmfnfout  (TDIXFJOHSVCFS,1988JO

CFSUBVEJFS fu bm ,1999).

 Mft bvusft qbsbnéusft tubujtujrvft njt fo �vwsf rv�po dpotjeésf joejtqfotbcmf qbs 

sbqqpsu á opusf nêuipef tpou ;

! Mb tfotjcjmjuê npzfoof pv ==nfbotfotjujwjuz?? ;

Dfuuf tubujtujrvf epoof mf qpvsdfoubhf npzfo ef wbsjbujpo ef mbshfvs fousf efvy dfsoft

dpotêdvujgt (CJPOEJ fu RFBEBO, 2008b). Fmmf fyqsjnf m�bnqmfvs eft dibohfnfout bggfdubou b 

dpvsu ufsnf mb mbshfvs eft dfsoft fu wbsjf ef 0, qpvs efvy dfsoft tvddfttjgt êhbvy, b 2 mpstrvf
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m�êqbjttfvs ef m�vo e�fousf fvy ftu ovmmf (GSJUUT,1976) Mb tfotjcjmjuê npzfoof Rvboujgjf mf

tjhobm dmjnbujrvf ufm rv�jm sêtvmuf ef m�joufsebubujpo eft gbdufvst fowjspoofnfoubvy 

(UFTTJFS,1982).Fmmf b êuê dbmdvmêf qpvs mft têsjft joejwjevfmmft fu ef tzouiétft. Fmmf t�fyqsjnf 

qbs mf sbqqpsu ;

TN y>
!

"#!
$

%&'()*!#() + %

()*!,()

)-"#!
)-!

TNy ; dpfggjdjfou ef tfotjcjmjuê <o ; opncsf e�booêft ef mb dispopmphjf,Yu fu Yu+1 ; tpou mft 

mbshfvst ef efvy dfsoft tvddfttjgt bv dpvst eft booêft u fu u+1.

! Dpfggjdjfou ef dpssêmbujpo s ;

./0 1
$ '/2#3/ +'02#30+245

24!

'5#!+67 68
&*+,+- ./01* 21 314352/6

7,+8-+/, 2* /- ;tpou mft npzfooft fu mft êdbsu uzqft eft epooêft ef efvy têsjft

dispopmphjrvft.

Df dpfggjdjfou nftvsf mf efhsê ef mjbjtpo fousf mft ejwfst têsjft rvfmmft tpjfou

êmênfoubjsft fu joejwjevfmmf. Jm qsfoe mft wbmfvst tvjwbouft ;-1 ! s ! 1.

S>-1, dfmb tjhojgjf rvf mft wbsjbcmft y fu z tpou mjêft ef nbojésf oêhbujwf.(tfot

pqqptêt)

S>0,  dfmb tjhojgjf rv�jm z b bvdvo mjfo fousf yfu z (y fu z opo dpssêmê) 

S>1, dfmb tjhojgjf rvf mft wbsjbcmft y fu z  tpou  mjêft e�vof nbojésf qbsgbjuf 

(êwpmvfou ebot mf nënf tfot).

! Dpfggjdjfou ef eêufsnjobujpo 9& ;

Mf dpfggjdjfou ef eêufsnjobujpo ;< ftu vo joejdbufvs rvj qfsnfu ef kvhfs mb rvbmjuê

e�vof sêhsfttjpo mjoêbjsf, tjnqmf pv nvmujqmf .E�vof wbmfvs dpnqsjtf fousf0fu1, jm nftvsf 

m�befrvbujpo fousf mf npeémf fu mft epooêft pctfswêft. Mf (;<) tf eêgjoju dpnnf mb qbsu ef

wbsjbodf fyqmjrvêf qbs sbqqpsu á mb wbsjbodf upubm. Jm ftu fyqsjnê qbs mb gpsnvmf tvjwbouf ;

=& 1 ! > 6?=@6?A
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! Dpnqbsbjtpo eft npzfooft eft mbshfvst eft dfsoft fousf têsjft (qbsdfmmft, fu

sêhjpot) ;

Qpvs dfuuf dpnqbsbjtpo npzfoof, opvt bwpot vujmjtê m�bobmztf ef mb wbsjbodf á vo tfvm 

gbdufvs ef dmbttjgjdbujpo (BOPWB) bgjo ef nfuusf fo êwjefodf mft ejggêsfodft ef dspjttbodf

êwfouvfmmft rvj qpvssbju fyjtufs fousf mft ejggêsfouft qbsdfmmft fu sêhjpot.

! Npeémf ef dspjttbodf ; mbshfvs eft dfsoft

Vo bkvtufnfou ef qmvtjfvst npeémft b êuê bqqmjrvê qpvs dibdvof eft wbsjbcmft, mf

npeémf sfufov qbs qbsdfmmf ftu dfmvj rvj gpvsoju 9& BC DBEF DGHIJC KC L.

Opvt bwpot uftuê eft êrvbujpot e�bkvtufnfou eft ovbhft ef qpjout qspqptê qbs mf 

mphjdjfm ef tubujtujrvf. D�ftu vof nêuipef ef sêhsfttjpo cbtê tvs mb nêuipef eft npjoesft 

dbssêt fu rvj b npousê tpo fggjdbdjuê ebot m�fyqmjdbujpo eft wbsjbcmft bqqfmêft �fyqmjrvêf �fo 

gpodujpo e�bvusft ejuft== fyqmjdbujwf?? (CFTTF, 2003). Qpvs m�bkvtufnfou eft epooêft, po b 

vujmjtê mft npeémft tvjwbou ;

Npeémf mjoêbjsf ; Z>b0+bmY+!.

Npeémf qpmzopnjbmf ; Z>b0+bmY+b2 Y2+� .bo Yo+ !.

Npeémf mphbsjuinjrvf ; Z>b0+bmmphY+ !.

Npeémf ef qvjttbodf ; Z>b0+bmYb2+ !.

Npeémf fyqpofoujfm ; Z>b0+bmfb2y+b3+ !.
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Dibqjusf 3 ;

Sêtvmubut fu ejtdvttjpot

3.1.Mb dspjttbodf sbejbmf ef Disêb ;

M'bobmztf eftdsjqujwf eft têsjft dispopmphjrvft eft bscsft wjwbout fu npsut npousf rvf

mb mbshfvs npzfoof ev dfsof (MD) wbsjf ef 1,16nn á 3,47nn. Fousf mft bscsft, po pctfswf

vof gpsuf wbsjbujpo joufsboovfmmf bv ojwfbv ef Nbsbcpvu1 (DW>84,38% fu !>1,66) fu bv

ojwfbv ef Nbsbcpvu2 (DW>72,02% fu !>1,71).

Mb gjhvsf 6npousf rvf mb dspjttbodf sbejbmf eft bscsft npsut tvs qjfe (ToNo) fu

wjwbout (ToWo) gmvduvf e�vof booêf á m�bvusf qpvs upvt mft bscsft ef Disêb. Mft dispopmphjft 

ef dspjttbodf ejwfshfou fousf fmmft qbs sbqqpsu á mfvst qibtft ef dspjttbodf. Fmmft

dpssftqpoefou bvy wbmfvst tvqêsjfvsft á mb npzfoof (MND) pv jogêsjfvsf á mb npzfoof

(MND) (ubc. 4).

Mft qspgjmt ef mb dspjttbodf sbejbmf (gjh.6 fu ubc.5), fo hêoêsbmf, dpssftqpoefou á

m�bmmvsf e�vof gpodujpo qpmzopnjbmf, tfvmfnfou mb T2 N ftu sbuubdiêf á mb gpodujpo 

fyqpofoujfmmf, fu T4 W fu T4N tpou sbuubdiêf á mb gpodujpo mphbsjuinjrvf. Mb tubujpo T2N

npousf vof dspjttbodf qmvt bddêmêsêf. Fo sfwbodif, T4 W fu T4N gpou bqqbsbjusf vof

dspjttbodf qmvt mfouf.

E�bqsét m�bobmztf eft dpvscft dvnvmêft fo gpodujpo ef m�ãhf bctpmvf (gjh.7), po 

dpotubuf rvf m�ãhf fousf mft bscsft npsut fu wjwbout ftu wbsjbcmf fu rvf  Nbsbcpvu1 qsêtfouf 

vof têsjf mb qmvt ãhêf.Rvbou bvy dpvscft dvnvmêft fo gpodujpo eft ebuft ef dspjttbodf

bctpmvft (gjh.8), po dpotubuf vo qbsbmmêmjtnf fousf Nbsbcpvu1 fu Nbsbcpvu2 fu T4W, mft bvusft

bscsft difwbvdifou.



!
"

U
bc

mf
bv

04
;
U

bc
mf

bv
ef

t
eê

gê
sf

ou
ft

qi
bt

ft
e
f

ds
pj

tt
bo

df
ef

t
bs

cs
ft

e
f

D
is

êb
.

T
ub

uj
po

t
(T

)
Q

i
bt

f
1

Q
i

bt
f

2
Q

i
bt

f
3

Q
i

bt
f

4
Q

i
bt

f
5

Q
i

bt
f

6
Q

i
bt

f
7

Q
i

bt
f

8

T
1W

(1
8
8
4
-1

9
2
6
)!

n
p
zf

o
o
f

(1
9
2
7
-2

0
1
5
)"

n
p
zf

o
o
f

T
1N

1
(1

8
9
9
-1

9
0
3
)

"
n

p
zf

o
o
f

(1
9
0
4
-

1
9
2
5
)!

n
p
zf

o
o
f

(1
9
2
6
-1

9
4
0
)"

n
p
zf

o
o
f

(1
9
4
1
-

1
9
4
4
#

!
n

p
zf

o
o
f

(1
9
4
5
-1

9
8
0
)"

n
p
zf

o
o
f

(1
9
8
1
-

1
9
8
9
#

!
n

p
zf

o
o
f

(1
9
9
0
-2

0
0
8
)"

n
p
zf

o
o
f

T
2W

(1
9
1
3
-1

9
1
8
)"

n
p
zf

o
o
f

(1
9
1
9
-1

9
2
3
)!

n
p
zf

o
o
f

(1
9
2
4
-1

9
3
6
)"

n
p
zf

o
o
f

(1
9
3
7
-

1
9
7
9
)!

n
p
zf

o
o
f

(1
9
8
0
-2

0
0
6
)"

n
p
zf

o
o
f

2
0
0
7!

n
p
zf

o
o
f

(2
0
0
8
-2

0
1
5
)"

n
p
zf

o
o
f

T
2N

(1
9
3
9
-1

9
5
0
)!

n
p
zf

o
o
f

(1
9
5
1
-1

9
5
7
)"

n
p
zf

o
o
f

(1
9
5
8
-1

9
7
3
)!

n
p
zf

o
o
f

(1
9
7
4
-1

9
8
3
)"

n
p
zf

o
o
f

(1
9
8
4
-1

9
8
6
)!

n
p
zf

o
o
f

(1
9
8
4
-2

0
0
8
)"

n
p
zf

o
o
f

T
3W

(1
9
5
0
-1

9
5
2
)"

n
p
zf

o
o
f

(1
9
5
3
-1

9
5
7
)!

n
p
zf

o
o
f

(1
9
5
8
-1

9
6
5
)"

n
p
zf

o
o
f

(1
9
6
6
-1

9
7
8
)!

n
p
zf

o
o
f

(1
9
7
9
-1

9
8
3
)"

n
p
zf

o
o
f

(1
9
8
4
-1

9
9
3
)!

n
p
zf

o
o
f

(1
9
9
4
-2

0
1
5
)"

n
p
zf

o
o
f

T
3N

1
(1

9
3
8
-1

9
5
5
)!

n
p
zf

o
o
f

(1
9
5
6
-1

9
5
7
)"

n
p
zf

o
o
f

(1
9
5
8
-1

9
5
9
)!

n
p
zf

o
o
f

(1
9
6
0
-1

9
6
2
)"

n
p
zf

o
o
f

(1
9
6
3
-1

9
7
4
)!

n
p
zf

o
o
f

(1
9
7
5
-1

9
8
8
)"

n
p
zf

o
o
f

(1
9
8
9
-1

9
9
4
)!

n
p
zf

o
o
f

(1
9
9
5
-2

0
03

)"
n

p
zf

o
o
f

T
3N

2
(1

9
3
6
-1

9
4
2
)"

n
p
zf

o
o
f

(1
9
4
3
-1

9
4
6
)!

n
p
zf

o
o
f

(1
9
4
7
-1

9
5
0
)"

n
p
zf

o
o
f

(1
9
5
1
-1

9
7
6
)!

n
p
zf

o
o
f

(1
9
7
7
-1

9
8
2
)"

n
p
zf

o
o
f

(1
9
8
3
-1

9
9
4
)!

n
p
zf

o
o
f

(1
9
9
5
-2

0
0
8
)"

n
p
zf

o
o
f

T
4W

(1
9
1
6
-1

9
3
3
)!

n
p
zf

o
o
f

(1
9
3
4
-1

9
4
5
)"

n
p
zf

o
o
f

(1
9
4
6
-1

9
8
6
)!

n
p
zf

o
o
f

(1
9
8
7
-2

0
1
5
)"

n
p
zf

o
o
f

T
4N

(1
8
8
4
-1

9
0
5
)!

n
p
zf

o
o
f

(1
9
0
6
-1

9
8
5
)"

n
p
zf

o
o
f

N
bs

bc
pv

u1
(1

6
7
5
-1

7
3
8
)!

n
p
zf

o
o
f

(1
7
3
9
-1

7
6
5
)"

n
p
zf

o
o
f

(1
7
6
6
-1

8
1
8
)!

n
p
zf

o
o
f

(1
8
1
9
-1

9
1
0
)"

n
p
zf

o
o
f

1
9
1
1!

n
p
zf

o
o
f

(1
9
1
2
-2

0
1
5
)"

n
p
zf

o
o
f

N
bs

bc
pv

u2
(1

8
5
5
-1

8
9
8
)!

n
p
zf

o
o
f

(1
8
9
9
-1

9
4
4
)"

n
p
zf

o
o
f

(1
9
4
5
-1

9
4
9
)!

n
p
zf

o
o
f

(1
9
5
0
-1

9
8
3
)"

n
p
zf

o
o
f

1
9
8
4!

n
p
zf

o
o
f

(1
9
8
5
-2

0
1
5
)"

n
p
zf

o
o
f



!"#$%&'( ) * +,-./&#&- (& 0%-1.--%23-

!"

"
#
!
$
%
&
'
(

#
)
)
%

#
)
*
&

#
*
"
'

#
*
#
(

#
*
!
)

#
*
$
*

#
*
&
"

#
*
'
#

#
*
(
!

#
*
)
$

#
*
*
%

!
"
"
&

!"
#$

$
%

&''()*

+, -

+#, -./0110 2.3/4 5+#, 6

"
#
!
$
%
&
'
(

#
)
*
)

#
*
"
(

#
*
#
'

#
*
!
&

#
*
$
%

#
*
%
$

#
*
&
!

#
*
'
#

#
*
(
"

#
*
(
*

#
*
)
)

#
*
*
(

!
"
"
'

!"
#$

$
%

&''()*

+, .,

+# -# -./0110

2.3/4 5+# -#6

"

"7&

#

#7&

!

!7&

$

#
*
#
$

#
*
!
!

#
*
$
#

#
*
%
"

#
*
%
*

#
*
&
)

#
*
'
(

#
*
(
'

#
*
)
&

#
*
*
%

!
"
"
$

!
"
#
!

!"
#$

$
%

&''()*

+/ -

+! , 8./0110 2.3/4 5+! ,6

"

#

!

$

%

&

#
*
$
*

#
*
%
%

#
*
%
*

#
*
&
%

#
*
&
*

#
*
'
%

#
*
'
*

#
*
(
%

#
*
(
*

#
*
)
%

#
*
)
*

#
*
*
%

#
*
*
*

!
"
"
%

0
1!

"
#$

$
%

&''()*

+/ .

+! - -./0110 9;<.14 5+! -6

"

#

!

$

%

&

#
*
%
*

#
*
&
%

#
*
&
*

#
*
'
%

#
*
'
*

#
*
(
%

#
*
(
*

#
*
)
%

#
*
)
*

#
*
*
%

#
*
*
*

!
"
"
%

!
"
"
*

!
"
#
%

!"
#$

$
%

&''()*

+2 -

+$ , 8./0110 2.3/4 5+$ ,6

"

"7&

#

#7&

!

!7&

$

$7&

#
*
$
)

#
*
%
$

#
*
%
)

#
*
&
$

#
*
&
)

#
*
'
$

#
*
'
)

#
*
(
$

#
*
(
)

#
*
)
$

#
*
)
)

#
*
*
$

#
*
*
)

!
"
"
$

!"
#$

$
%

&''()*

+2 .,

+$ -# -./0110 2.3/4 5+$ -#6

"

"7&

#

#7&

!

!7&

$

$7&

%

#
*
$
&

#
*
%
#

#
*
%
(

#
*
&
$

#
*
&
*

#
*
'
&

#
*
(
#

#
*
(
(

#
*
)
$

#
*
)
*

#
*
*
&

!
"
"
#

!
"
"
(

!"
#$

$
%

&''()*

+2 ./

+$ -! -./0110 2.3/4 5+$ -!6

"

#

!

$

%

&

'

(

#
*
#
'

#
*
!
$

#
*
$
"

#
*
$
(

#
*
%
%

#
*
&
#

#
*
&
)

#
*
'
&

#
*
(
!

#
*
(
*

#
*
)
'

#
*
*
$

!
"
"
"

!
"
"
(

!
"
#
%

!"
#$

$
%

&''()*

+3 -

+% , 8./0110 =.>4 5+% ,6

B



!"#$%&'( ) * +,-./&#&- (& 0%-1.--%23-

!#

Gjhvsf 6 (B fu C) ; qspgjmt ef mb dspjttbodf sbejbmf eft bscsft ef Disêb.

Df qbsbmmêmjtnf fyqmjrvf rvf mft gbdufvst ev njmjfv bhjttfou ef mb nënf gbèpo tvs mb

dspjttbodf sbejbmf, nbjt npevmê qbs mf dpnqpsufnfou qspqsf bvy bscsft. Fo sfwbodif, mf

difwbvdifnfou pctfswê tfncmf usbevjsf mft dibohfnfout tusvduvsbvy pv m�joufsbdujpo 

hêopuzqf y njmjfv.

Tvjuf á dfuuf bobmztf, jm sfttpsu rvf mb nbkpsjuê eft bscsft rvj tpou npsut qsftrvf mb

nënf qêsjpef (T1N1, 2008 < T2N, 2008 fu T3N2, 2008� ), dfmb joejrvf rv�jmt tpou tpvt 

m�jogmvfodf e�vo gbdufvs dpnnvo rvj tfsbju evf á m�bdujpo bouispqjrvf, dfsubjofnfou 

m�pvwfsuvsf eft qjtuft, fu df e�bvubou qmvt upvt mft bscsft tvju á m�bwbm eft qjtuf. 
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Ubcmfbv 05 ; Ubcmfbv dpnqbsbujg eft ufoebodft ef dspjttbodf eft ejggêsfout bscsft ef disêb ;

S³ mf qmvt qspdif ef 1

Mf ubcmfbv 6 ef m�bobmztf eftdsjqujwf eft ejggêsfouft têsjft eft bscsft ef Disêb npousf 

rvf mft npzfooft ef mbshvfvs ef dfsof  (MND) wbsjfou e�vo bscsf á vo bvusf (1,16nn á 

2,78nn). Mb wbmfvs nbyjnbmf ftu pctfswêf bv ojwfbv ef m�bscsf T1N1, fu mb wbmfvs njojnbmf 

ftu pctfswêf bv  ojwfbv ef m�bscsf T2W. MDnjo>0,11nn(fo T2W) fu MDnby>9,85nn, 

Nbsbcpvu1. Mb wbsjbujpo joufsboovfmmf dbsbduêsjtfNbsbcpvu1 pv mf dpfggjdjfou ef wbsjbujpo

DW>84,38% fu !>1,66fuNbsbcpvu2 DW>72,02% fu !>1,71.

Mft tfotjcjmjuêt npzfooft (TN) npousfou rvf mft bscsft T2 W fu T3 N2 bwfd vof

TN>0,32 tpou qmvt tfotjcmft bvy wbsjbujpot joufsboovfmmft eft dpoejujpot dmjnbujrvft qbs

dpousf mft bvusft bscsft qsêtfoufou eft TN bmmbou 0,21 fu 0,30. Dft TN tpou tvqêsjfvst á mb

opsnf nêejufssboêfoof êhbmf á 0,21 (TFSSF, 1973 jo BLMJ 2015).

Npeémft ef

dpvscf bkvtuêf
S2 Mft êrvbujpot ef mb ufoebodf

Nbsbcpvu 1 Qpmzopnjbmf 0.489 Z>6F-05y³-0,031y+4,932

Nbsbcpvu 2 Qpmzopnjbmf 0.594 Z>0,000y³-0,075y+5,786

T1 W Qpmzopnjbmf 0.674 Z>0,000y³-0,071y+4,663

T1 N1 Qpmzopnjbmf 0.194 Z>0,000y³-0,036y+4,008

T2 W Qpmzopnjbmf 0.138 Z>0,000y³+0,025y+0,748

T2 N Fyqpofoujfmmf 0.535 Z>3,604"#$%$&'

T3 W Qpmzopnjbmf 0.306 Z>0,000y³+0,044y+2,05

T3 N1 Qpmzopnjbmf 0.515 Z>0,000y³-0,016y+2,656

T3 N2 Qpmzopnjbmf 0.454 Z>0,001y³-0,091y+0,888

T4 W Mphbsjuinf 0.576 Z>-0,73mo(y)+4.747

T4 N Mphbsjuinf 0.800 Z>-1,23mo(y)+6,485
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Gjhvsf 07 ; Dpvscft dvnvmêft ef mb dspjttbodf sbejbmf ef dêesbjf ef Disêb fo gpodujpo ef

m�ãhfbctpmvf. 

Gjhvsf 08; Dpvscft dvnvmêftef mb dspjttbodf sbejbmf ef dêesbjf ef Disêb fo gpodujpo eft booêft.

Mf ubcmfbv 7 npousf mft mjbjtpot fousf mft têsjft dispopmphjrvft êuvejêft. Jm bqqbsbju

rvf mft têsjft mft njfvy dpssêmêft fu epou (s) ftu ibvufnfou tjhojgjdbujg tpou ;

! Nbsbcpvu1 �  T1W < Nbsbcpvu1 �  T3W <  Nbsbcpvu1 � T4W, 

! Nbsbcpvu2 �  T1W<  Nbsbcpvu2 � T4N, 

! T1W �  T1N1< T1W �  T3W<  T1W -  T4W<  T1W �  T4N, 

! T1N1 �  T3W< T1N1  - T4W, 
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! T2W �  T2N< T2W �  T3W< T2W �  T3N1,T2N �  T3W< T2N �  T3N1< T2N �  T3N2<  

T2N �  T4W< T2N �  T4N, 

! T3W  - T3N1< T3W �  T3N2< T3W �  T4W, 

! T3N1- T4N,

! T3N2 �  T4W< T3N2 �  T4N, 

! T4W �  T4N 

Cjfo rvf dfsubjoft tubujpot tpou êmpjhoêft, po dpotubuf fousf fmmft vof mjbjtpo

tjhojgjdbujwf mf dbt ef Nbsbcpvu fyqmjrvf dfuuf sfmbujpo. Qbs dpousf po dpotubuf rvf dfsubjoft

têsjft e�bscsf qspdift m�vof ef m�bvusf of qsêtfoufou bvdvof mjbjtpot ; fyfnqmf ; T1W bwfd 

T1N1 < T2W fu T2N� Ebot df dbt, po qfvu qfotfs á m�fggfu ef dspjttbodf joejwjevfmmf.  

Mb dpnqbsbjtpo eft npzfooft qbs mf uftu ef m�bobmztf ef mb wbsjbodf (BOPWB) qpvs 

dbsbduêsjtfs mft ejggêsfodft rvj qpvssbjfou fyjtufs fousf mft bscsft ef Disêb, npousf rv�jm fyjtuf 

cjfo eft ejggêsfodft usét tjhojgjdbujwft fousf mft têsjft dispopmphjrvft êuvejêft, tpju

(gpct>15,30? g ui> 1,79) (ubcm.8).

Ubcmfbv 06 ; Mft qbsbnéusft tubujtujrvft eftdsjqujwft eft ejggêsfout bscsft ef Disêb.

Qbsbnéusft
tubujtujrvf

Nbsbcpvu
1

Nbsbcpvu
2

T1 W T1 N1 T2 W T2 N T3 W T3 N1 T3 N2 T4 W T4 N

Npzfoof 1,96 2,37 2,06 2,78 1,16 2,26 2,47 1,93 1,88 2,07 1,96

Êdbsu-uzqf 1,66 1,71 1,21 1,14 0,55 0,97 0,90 0,66 0,82 0,90 1,28

Wbsjbodf ef
m'êdiboujmmpo

2,74 2,92 1,48 1,29 0,30 0,94 0,80 0,43 0,67 0,81 1,65

DW (%) 84,38 72,02 58,92 40,91 47,46 42,90 36,19 33,99 43,34 43,44 65,51

Njojnvn 0,26 0,44 0,67 0,96 0,11 0,83 0,61 0,44 0,26 0,85 0,23

Nbyjnvn 9,85 8,86 6,41 6,34 2,43 4,26 4,35 3,27 3,79 6,58 7,26

Tpnnf 669,36 382,22 272,11 308,65 118,99 158,30 165,78 127,57 139,45 207,09 200,05

Opncsf
e'êdiboujmmpot

341 161 132 111 103 70 67 66 74 100 102

TN 0,31 0,28 0,23 0,21 0,32 0,24 0,30 0,25 0,32 0,23 0,23
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Ubcmfbv 07 ; ubcmfbv eft dpssêmbujpot ¯ ef mb dspjttbodf sbejbmf fousf mft bscsft ef Disêb (!>0.05)

Mft bscsft Nbsbcpvu1 Nbsbcpvu2 T1 W T1N1 T2W T2 N T3 W T3 N1 T3N2 T4 W T4 N

Nbsbcpvu1 1

Nbsbcpvu2 0,06 1

T1 W 0,37* 0,42* 1

T1N1 0,18 0,27 0,52* 1

T2W -0,01 0,07 -0,12 -0,07 1

T2 N 0,07 0,20 0,01 0,27 0,45* 1

T3 W 0,44* 0,24 0,46* 0,42* 0,32* 0,33* 1

T3 N1 -0,04 -0,01 0,07 0,04 0,42* 0,53* 0,40* 1

T3 N2 0,14 -0,01 0,20 0,08 0,09 0,39* 0,40* 0,24 1

T4 W 0,30* 0,11 0,64* 0,45* -0,02 0,37* 0,46* 0,21 0,38* 1

T4 N 0,15 0,47* 0,64* 0,04 -0,17 0,44* -0,21 0,35* 0,34* 0,30* 1

s* ftu ibvufnfou tjhojgjdbujwf

Ubcmfbv 08; ubcmfbv  e�bobmztf ef wbsjbodf  á vo gbdufvs qpvs mft bscsft ef Disêb bwfd !>0.05

Hspvqft
Opncsf
e'êdiboujmmpot

Tpnnf Npzfoof Wbsjbodf

Nbsbcpvu1 341 669,36 1,96 2,74

Nbsbcpvu2 161 382,22 2,37 2,92

T1 W 132 272,11 2,06 1,48

T1N1 111 308,65 2,78 1,29

T2W 103 118,99 1,16 0,30

T2 N 70 158,3 2,26 0,94

T3 W 67 165,78 2,47 0,80

T3 N1 66 127,57 1,93 0,43

T3 N2 74 139,45 1,88 0,67

T4 W 100 207,09 2,07 0,81

T4 N 102 200,05 1,96 1,65

Tpvsdf eft
wbsjbujpot

Tpnnf eft
dbssêt

Efhsê ef
mjcfsuê

Npzfoof
eft dbssêt

Gpct
Wbmfvs dsjujrvf
qpvs G

Fousf Hspvqft 255,79 11 23,25 15,30 1,79
B m'jouêsjfvs eft
hspvqft

2516,95 1656 1,52

Upubm 27772,74 1667
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3.2. Mb dspjttbodf sbejbmf ef Ekvsekvsb ;

Mb gjhvsf 9 npousf rvf mb dspjttbodf sbejbmf eft bscsft gmvduvf e�vof booêf á m�bvusf 

qpvs upvt mft bscsft ef Ekvsekvsb. Bjotj,m'bobmztf eftdsjqujwf eft têsjft dispopmphjrvft npousf

rvf mb mbshfvs npzfoof ev dfsof (MD) wbsjf ef 0,07nn á 9,71nn. B m�jouêsjfvs e�vof nënf 

têsjf po pctfswf vof gpsuf wbsjbujpo joufsboovfmmf á UJH (DW>62,99% fu !>0,52) (ubc.10).

 M�bmmvsf ef mb dpvscf ef UJLD ejggésf ef dfmmf ef UJH (gjh.9), mft dispopmphjft ef 

dspjttbodf ejwfshfou fousf fmmft qbs sbqqpsu á mfvst qibtft ef dspjttbodf. Dft qibtft

dpssftqpoefou bvy wbmfvst ?pv = á mb npzfoof(MND).

Po dpotubuf e�vof nbojésf hêoêsbmf rvf ;  

" UJH b 4 qibtft 1649-1779 fu 1813-1850 ( á mb npzfoof fu 1780-1812 fu 1851-

2014) á mb npzfoof.

" UJLD b 4 qibtft ; 1854-1870 fu 1886-1926 ( á mb npzfoof fu 1871-1885 fu 1927-2012

)á mb npzfoof.
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Mft npeémft ef mb dspjttbodf sbejbmf eft bscsft ef Ekvsekvsb tpou ejggêsfout < UJH

tvju vof gpodujpo qpmzopnjbmf fu UJLD tvju mb ufoebodf ef mb gpodujpo mphbsjuinjrvf (ubc.7).

Ubcmfbv 09; ubcmfbv dpnqbsbujg eft ufoebodft ef dspjttbodf eft ejggêsfout bscsft ef

Ekvsekvsb ;

Npeémft ef

dpvscf bkvtuêf

S³ Mft êrvbujpot ef mb ufoebodf

UJH Qpmzopnjbm 0,426 Z>8F -06y³-0,006y+1,595

UJLD Mphbsjuinjrvf 0,503 Z>-1,07mo(y)+7,027

 Qbs sbqqpsu bvy dpvscft dvnvmêft fo gpodujpo ef m�ãhf bctpmvf (gjh.10), po dpotubuf 

rvf UJH qsêtfouf vof têsjf dispopmphjrvf qmvt mpohvf epod qmvt ãhêf. Dpnqbsêf qbs sbqqpsu

á mb nënf qibtf wpjsf 150bot, UJLD bqqbsbju qmvt qspevdujwf.

Mf difwbvdifnfou pctfswê (gjh.11) tfncmf usbevjsf mft ejggêsfodft ef cjpupqf fousf

mft efvy tjuft (UJH fu UJLD). Mb tubujpo ef UJLD tf dbsbduêsjtf qbs vof gpsuf qfouf, vo tpm

qspgpoe fu ebot mf cbt gpoe. Fhbmfnfou, fmmf tf tjuvf á qmvt cbttf bmujuvef rvf UJH.

Gjhvsf 10 ; Dpvscft dvnvmêft ef mb dspjttbodf sbejbmf ef Ekvsekvsb fo gpodujpo ef m�ãhf bctpmvf 
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Gjhvsf 11; Dpvscft dvnvmêft ef mb dspjttbodf sbejbmf ef Ekvsekvsb fo gpodujpo eft booêft.

Mf ubcmfbv 10 npousf rvf mb mbshvfvs npzfoof ef dfsof (MND) ef UJLD ftu qmvt

hsboef bwfd vof MND>2,62nn dfmvj ef UJH >0,83nn. Mf qmvt njodf dfsof dbsbduêsjtf UJH

(MD njo>0,07nn) fu mf qmvt mbshf UJLD (MD nby>9,71nn). Mb qmvt jnqpsubouf wbsjbujpo

joufsboovfmmf nbsrvf UJH (DW>62,99% fu !>0,52).

Mft tfotjcjmjuêt npzfooft TN npousfou rvf mft bscsft ef UJH tpou qmvt tfotjcmf

(TN>0,31) uboejt rvf UJLD (TN>0,23).

Ubcmfbv 10;Mft qbsbnéusft tubujtujrvft eftdsjqujwft eft ejggêsfout bscsft ef Ekvsekvsb ;

Mft qbsbnéusft UJH UJLD

Npzfoof 0,83 2,62

Fssfvs-uzqf 0,03 0,11

Êdbsu-uzqf 0,52 1,44

Wbsjbodf ef m'êdiboujmmpo 0,27 2,07

DW (%) 62,99 54,98

Njojnvn 0,07 0,47

Nbyjnvn 2,77 9,71

Tpnnf 304,44 416,16

Opncsf e'êdiboujmmpot 366,00 159,00

TN 0,31 0,23

Mf dpfggjdjfou ef dpssêmbujpo (s) ftujnê fousf UJLD fu UJH of npousf qbt ef

tzodispojtnf fousf mft têsjft ef dspjttbodf eft efvy tjuft. Dfdj ftu dpogjsnê qbs vo

dpfggjdjfou ef dpssêmbujpo usét gbjcmf (s > 0,09) ; bctfodf ef sfmbujpo fousf UJLD fu UJH. Mf

gpodujpoofnfou ev déesf ejggésf fousf mft efvy tjuft.
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 M�bqqmjdbujpo ev uftu ef m�bobmztf ef mb wbsjbodf (BOPWB) qpvs dbsbduêsjtfs mft 

ejggêsfodft rvj qpvssbjfou fyjtufs fousf mft bscsft ef Ekvsekvsb, npousf rv�jm fyjtuf cjfo eft 

ejggêsfodft usét tjhojgjdbujwft fousf mft têsjft dispopmphjrvft êuvejêft, tpju (g pct.> 432,41? g

ui> 3,86) (ubcm.11).

Ubcmfbv 11 ; Ubcmfbv e�bobmztf ef wbsjbodf  á vo gbdufvs qpvs mft bscsft ef Ekvsekvsb bwfd !>0.05

Hspvqft
Opncsf
e'êdiboujmmpot

Tpnnf Npzfoof Wbsjbodf

UJH 366 304,44 0,83 0,27

UJLD 159 416,16 2,62 2,07

Tpvsdf eft
wbsjbujpot

Tpnnf eft
dbssêt

Efhsê ef
mjcfsuê

Npzfoof eft
dbssêt

Gpct
Wbmfvs
dsjujrvf qpvs
G

Fousf Hspvqft 353,39 1 353,40 432,41 3,86

B m'jouêsjfvs eft
hspvqft

427,43 523 0,817

Upubm 780,82 524

3.3. Mb dspjttbodf sbejbmf ef Diêmjb;

Mb gjhvsf 12tdiênbujtf mb dspjttbodf sbejbmf eft efvy tjuft ev Diêmjb ; Ibvu Diêmjb fu

Pvfe Ujeefs (PUS).Fmmf npousf mft ejwfshfodft ef dspjttbodft qbs sbqqpsu bvy qibtft ef

dspjttbodf ebot mft efvy tubujpot. Dft qibtft dpssftqpoefou bvy wbmfvst ?pv = á mb

npzfoof(MND). Ef gbju, po dpotubuf e�vof nbojésf hêoêsbmf rvf ;  

" Ibvu Diêmjb  b 6 qibtft ; 1bo -230bot, 300bot �  344bot fu 589bot �  677bot ( á mb

npzfoof < 231bot �  299bot, 345bot �  588bot fu 678bot �  696bot ) á mb npzfoof.

" PUS b 7 qibtft ; 1bo �  69 bot < 103bot -108bot < 191bot �  223 bot fu 251 bot �  

280bot( á mb npzfoof fu 70bot -102bot < 109bot- 190bot fu 224 bot �  280bot  )á mb

npzfoof.
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Gjhvsf 12 ; Qspgjmt ef mb dspjttbodf sbejbmf eft bscsft ef Diêmjb

Mft qspgjmt ef mb dspjttbodf sbejbmf eft efvy tjuft ef Diêmjb tvjwfou mb nënf

ufoebodf ; gpodujpo qpmzopnjbmf (ubc.12). Upvufgpjt, mf ojwfbv ef qsêdjtjpo ev npeémf ftu qmvt

jouêsfttbou bv Ibvu ev Diêmjb (S³ > 0,599) (ubc.10).

Ubcmfbv 12 ; Ubcmfbv dpnqbsbujg eft ufoebodft ef dspjttbodf eft bscsft ef Diêmjb;

Npeémft ef

dpvscf bkvtuêf

S³ Mft êrvbujpot ef mb ufoebodf

Ibvu Diêmjb Qpmzopnjbm 0,599 Z>6F -06y³-0,005y+1,554

PUS Qpmzopnjbm 0,257 Z>5F -05y³-0,014y+1,973

Cjfo rvf mft dispopmphjft ev Ibvu Diêmjb tpju qmvt mbshfvs qvjt mb dspjttbodf eft efvy tf

tvqfsqptf kvtrv�á m�ãhf ef 196 bot qvjt PUS tf nbojgftuf qbs vof nfjmmfvsf qspevdujwjuê 

(gjh.13).
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Gjhvsf 13 ; Dpvscft dvnvmêft ef mb dspjttbodf sbejbmf eft dêesbjft ef Diêmjb fo gpodujpo ef m�ãhf bctpmvf. 

Mft têsjft ef dfsoft ev Diêmjb npousf vof wbsjbcjmjuê boovfmmf. Mft wbmfvst nbyjnbmft,

eft efvy tjuft tpou qspdift (Ibvu Diêmjb > 2,97nn < PUS > 2,95) nënf qpvs mft wbmfvst

njojnbmft (Ibvu Diêmjb > 0,10 nn < PUS > 0,11). Mb wbsjbujpo joufsboovfmmf dbsbduêsjtfmb

têsjf ev Ibvu Diêmjb pú mf dpfggjdjfou ef wbsjbujpo DW>57,30% fu!>0,40 (ubc.13).

Mft  tfotjcjmjuêt npzfooft (TN) npousfou rvf mft bscsft e�Pvfe Ujeefs(PUS), bwfd 

vof TN>0,39bqqbsbju qmvt tfotjcmf bvy wbsjbujpot joufsboovfmmft eft dpoejujpot dmjnbujrvft.

Mf dpfggjdjfou ef dpssêmbujpo ftujnê fousf mft efvy tubujpot ftu ef (s > 0,31). Jm ftu

tjhojgjdbujg bv tfvjm !>0.05 . Cjfo rvf mft efvy tubujpot tpjfou êmpjhoêft, joufsqséufou rv�fmmft 

tpou tpvnjtft á vo nënf gbdufvs ef dspjttbodf rvj of qpvssbju ëusf rvf dmjnbujrvf.

Ubcmfbv 13;Mft qbsbnéusft tubujtujrvft eftdsjqujwft eft ejggêsfout bscsft ef Diêmjb ;

Mft qbsbnéusft
Tpnnfu ef
Diêmjb

PUS

Npzfoof 0,69 1,11

Fssfvs-uzqf 0,02 0,04

Êdbsu-uzqf 0,40 0,60

DW (%) 57,30 54,54

Wbsjbodf ef m'êdiboujmmpo 0,16 0,37

Njojnvn 0,10 0,11

Nbyjnvn 2,97 2,95

Tpnnf 483,52 310,37

Opncsf e'êdiboujmmpot 696,00 280,00

TN 0,29 0,39
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Dfuuf bdujpo ev dmjnbu tfncmf ëusf npevmêf qbs mft ejggêsfodft ef njmjfv (qfouf, tpm)

e�pú mft ejggêsfodft usét ibvufnfou tjhojgjdbujwf eft npzfooft ef MND fousf mft efvy tjuft 

(gpct> 156,95? g ui>3,85 ,!>0.05) (ubc.14)

Ubcmfbv 14 ; Ubcmfbv  e�bobmztf ef wbsjbodf  á vo gbdufvs qpvs mft bscsft ef Diêmjb bwfd !>0.05

Hspvqft
Opncsf
e'êdiboujmmpot

Tpnnf Npzfoof Wbsjbodf

Ibvu Diêmjb 696 483,52 0,69 0,16

PUS 280 310,37 1,11 0,37

Tpvsdf eft
wbsjbujpot

Tpnnf eft dbssêt
Efhsê ef
mjcfsuê

Npzfoof
eft dbssêt

Gpct
Wbmfvs dsjujrvf
qpvs G

Fousf Hspvqft 34,18 1 34,18 156,95 3,85

B m'jouêsjfvs
eft hspvqft

212,13 974 0,22

Upubm 246,31 975

3.4. Dpnqbsbjtpo ef mb dspjttbodf sbejbmf fousf mft uspjt tubujpot Disêb,

Ekvsekvsb fu Diêmjb ;

Mb dpnqbsbjtpo ftu cbtêf tvs mft tfvmft dispopmphjft nbjusfttft. M�bobmztf dpnqbsêf 

eft uspjt têsjft npousf rvf mb dspjttbodf sbejbmf ef Disêb bqqbsbju qmvt jnqpsubouf fu rv�po 

o�pctfswf qbt ef tzodispojtnf qbsgbju fousf mft uspjt dêesbjft (gjh.14). Dfmmft ev Ekvsekvsb ftu 

ev Diêmjb tfncmfou tf tvqfsqptfs.

Ebot mft uspjt dbt, mf npeémf ef dspjttbodf pcufov tpju mb ufoebodf qpmzopnjbmf bwfd

eft ejggêsfodft usét nbsrvêft qbs sbqqpsu á mfvst qsêdjtjpot (S³ ejggêsfou) (gjh.14 fu ubc.15).

Mb gjhvsf 15 gbju bqqbsbjusf mft ejwfshfodft rv�po qfvu sbuubdifs bvy qibtft ef 

dspjttbodf ;

! Disêb ; 4 qibtft (1bo �  60bot fu  97bot-158bot ( á mb npzfoof < 61bot-96bot fu

159bot �  341bot) á mb npzfoof) mb 4énf qibtf tfncmf qfsuvscf qbs m�bddêmêsbujpo ef 

m�booêf 237. 
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! Ekvsekvsb ; 6 qibtft (1bo - 36bot, 372bot -131bot fu 177bot - 203( á mb npzfoof <

37bot �  371bot, 132bot �  176bot fu 204bot �  366bot ) á mb npzfoof).

! Diêmjb ; 6 qibtft (1bo -230bot, 300bot �  344bot fu 589bot �  677bot ( á mb npzfoof <

231bot �  299bot, 345bot �  588bot fu 678bot �  696bot ) á mb npzfoof).

Opvt dpotubupot rvf dft qibtft of tf tvqfsqptfou qbt fousf mft uspjt dêesbjft.

Gjhvsf 14; Dpvscft ef mb dspjttbodf sbejbmf eft bscsft mft qmvt hsboet bv ojwfbv eft uspjt

tubujpot.

Mft dpvscft dvnvmêft eft uspjt tubujpot (gjh.15) nfuufou fo êwjefodf mb gpsuf qspevdujwjuê

ev déesf ef Disêb. Rvbou bvy efvy bvusft, Ekvsekvsb fu Diêmjb, mfvst dspjttbodf tf tvqfsqptfou

kvtrv�á 350 bot fu qsêtfouf vof nënf ufoebodf (ubc.15). Dfdj bqqbsbju êupoobou fo sbjtpo ev 

dpousbtuf ev njmjfv eft efvy tjuft. Mb mphjrvf efwsbju sbqqspdifs Disêb ev Ekvsekvsb ; qmvt qspdif

hêphsbqijrvfnfou fu tpvnjtft bvy nënf êubhf ef wêhêubujpo fu ef cjpdmjnbu.

M�bobmztf eftdsjqujwf  eft  bscsft ef dft dêesbjft (ubc.16) npousf rvf Disêb ftu qmvt 

hsboe bwfd MND>1,96nn rvf dfmvj ef Ekvsekvsb pú MND>0,83nnfu fu Diêmjb bggjdif vof

MND>0,69nn. Mf qmvt njodf dfsof ftu bv ojwfbv ef Ekvsekvsb (MD njo>0,07nn) fu mf qmvt

mbshf ftu bv ojwfbv ef Disêb (MD nby>9,85nn). Mb wbsjbujpo joufsboovfmmf dbsbduêsjtf Disêb

pú mf dpfggjdjfou ef wbsjbujpo DW>84,38% fu ">1,66.

Mft tfotjcjmjuêt npzfooft (TN) npousfou rvf déesf ef Diêmjb ftu qmvt tfotjcmf

(TN>0,89) rvf ef dfmmf ef Disêb fs Ekvsekvsb (TN>0,31).
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Gjhvsf 15; Qspgjmt ef mb dspjttbodf sbejbmf eft dêesbjft bv ojwfbv ef Disêb, Ekvsekvsb fu Diêmjb

Ubcmfbv 15 ; Ubcmfbv dpnqbsbujg eft ufoebodft ef dspjttbodf ef ejggêsfouft tubujpot;

Npeémft ef

dpvscf bkvtuêf
S³ Mft êrvbujpot ef mb ufoebodf

Disêb Qpmzopnjbmf 0,489 Z>6F -05y³-0,031y+4,932

Ekvsekvsb Qpmzopnjbmf 0,426 Z>8F -06y³-0,006y+1,594

Diêmjb Qpmzopnjbmf 0,599 Z>6F -06y³-0,005y+1,554

"

&

#"

#&

#

#
%

!
(

%
"

&
$

'
'

(
*

*
!

#
"
&

#
#
)

#
$
#

#
%
%

#
&
(

#
(
"

#
)
$

#
*
'

!
"
*

!
!
!

!
$
&

!
%
)

!
'
#

!
(
%

!
)
(

$
"
"

$
#
$

$
!
'

$
$
*

!"
#$

$
%

&?) #4'*%

"A5(4

HK@L? 8./0110 2.3/4 5HK@L?6

"
"7&

#
#7&

!
!7&

$

#

#
&

!
*

%
$

&
(

(
#

)
&

*
*

#
#
$

#
!
(

#
%
#

#
&
&

#
'
*

#
)
$

#
*
(

!
#
#

!
!
&

!
$
*

!
&
$

!
'
(

!
)
#

!
*
&

$
"
*

$
!
$

$
$
(

$
&
#

$
'
&

!"
#$

$
%

&?) #4'*%

IJ85@J854

RQB@PQB@? 8./0110 2.3/4 5RQB@PQB@?6

"

#

!

$

%

#

!
&

%
*

(
$

*
(

#
!
#

#
%
&

#
'
*

#
*
$

!
#
(

!
%
#

!
'
&

!
)
*

$
#
$

$
$
(

$
'
#

$
)
&

%
"
*

%
$
$

%
&
(

%
)
#

&
"
&

&
!
*

&
&
$

&
(
(

'
"
#

'
!
&

'
%
*

'
(
$

!"
#$

$
%

4?)* #4'*%

"A(>14

I?BC JKL3M? 8./0110 2.3/4 5I?BC JKL3M?6



!"#$%&'( ) * +,-./&#&- (& 0%-1.--%23-

$&

Gjhvsf 16 ; Dpvscft dvnvmêft ef mb dspjttbodf sbejbmf eft bscsft mft qmvt ãhêt ef uspjt

tubujpot fo gpodujpo ef m�ãhf bctpmvf 

Mf dpfggjdjfou ef dpssêmbujpo (s) ftujnêt gbju bqqbsbjusf mb mjbjtpo êuspjuf fousf Ekvsekvsb

fu Diêmjb (s > 0,58 , !>0.05) (ubc.17). Mb sfmbujpo fousf Disêb fu Ekvsekvsb ftu qmvt gbjcmf.

Hmpcbmfnfou, dft sfmbujpot tjhojgjdbujwft fousf mft uspjt dêesbjft nfuufou fo êwjefodf vo usbju

dpnnvo ef dspjttbodf.

B ujusf e�izqpuiétf, po qpvssbju mf sbuubdifs á vo eêufsnjojtnf hêoêujrvf pv cjfo bv 

sbqqspdifnfou ev qpjou wvf bmujuvejobmf fousf mft Bvsét fu Ekvsekvsb.

Mb dpnqbsbjtpo eft npzfooft eft uspjt dêesbjft qbs m�BOPWB (ubc.18) npousf eft 

ejggêsfodf usét ibvufnfou tjhojgjdbujwft fousf fmmft (Gpct>238,39 ?Gui>3 , !>0.05).

Dft ejggêsfodft bqqbsbjttfou fousf mft dpvqmft ; Disêb �  Ekvsekvsb < (Gpct > 

154,15?Gui>3,85), Disêb �  Diêmjb < (Gpct > 365,30?Gui>3,85) (ubc.19 fu 21). 

Qbs dpousf mf dpvqmf Ekvsekvsb �  Diêmjb tf nbojgftuf qbs eft ejggêsfodft opo tjhojgjdbujwf < 

(Gpct > 22,71?Gui>3,85) (ubc.20).
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Ubcmfbv 16; Ubcmfbv e�bobmztf eftdsjqujwf eft epooêft ef mb dspjttbodf  sbejbmf eft tubujpot 

ef Disêb, Ekvsekvsb fu Diêmjb ;

Mft qbsbnêusft disêb ekvsekvsb Diêmjb

Npzfoof 1,96 0,83 0,69

Fssfvs-uzqf 0,09 0,03 0,02

Êdbsu-uzqf 1,66 0,52 0,40

DW (%± 84,38 62,99 57,30

Wbsjbodf ef m'êdiboujmmpo 2,74 0,27 0,16

Njojnvn 0,26 0,07 0,10

Nbyjnvn 9,85 2,77 2,97

Tpnnf 669,36 304,44 483,52

Opncsf e'êdiboujmmpot 341,00 366,00 696,00

TN 0,31 0,31 0,89

Ubcmfbv 17; Ubcmfbv eft dpssêmbujpot  (s) ef mb dspjttbodf sbejbmf fousf mft tubujpot e�êuvef ef 

Disêb, Ekvsekvsb fu Diêmjb bwfd Tfvjm !>0.05

Disêb Ekvsekvsb diêmjb

Disêb 1

Ekvsekvsb 0,38 1

Diêmjb 0,53 0,58 1

Ubcmfbv 18; Ubcmfbv bobmztf ef wbsjbodf á vo gbdufvs hmpcbmf (eft uspjt tubujpot ef Disêb,

Ekvsekvsb fu Diêmjb) tvs mb wbsjbujpo ef mb dspjttbodf sbejbmf (!>0.05).

Hspvqft
Opncsf
e'êdiboujmmpot

Tpnnf Npzfoof Wbsjbodf

Disêb 341 669,36 1,96 2,74

Ekvsekvsb 366 304,44 0,83 0,27

Diêmjb 696 483,52 0,69 0,16

Tpvsdf eft
wbsjbujpot

Tpnnf eft
dbssêt

Efhsê ef
mjcfsuê

Npzfoof eft
dbssêt

Gpct
Wbmfvs
dsjujrvf qpvs
Gui

Fousf Hspvqft 389,31 2 194,65 238,39 3,00

B m'jouêsjfvs eft
hspvqft

1143,16 1400 0,82

Upubm 1532,47 1402
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Ubcmfbv 19 ; Ubcmfbv bobmztf ef wbsjbodf á vo gbdufvs hmpcbmf fousf Ekvsekvsb fu Disêb!>0.05

Tpvsdf eft
wbsjbujpot

Tpnnf eft
dbssêt

Efhsê ef
mjcfsuê

Npzfoof eft
dbssêt Gpct

Wbmfvs dsjujrvf
qpvs G

Fousf Hspvqft 225,87 1,00 225,87 154,15 3,85
B m'jouêsjfvs eft

hspvqft 1033,02 705,00 1,47

Upubm 1258,89 706,00

Ubcmfbv 20 ; Ubcmfbv bobmztf ef wbsjbodf á vo gbdufvs hmpcbmf fousf Ekvsekvsb fu Diêmjb!>0.05

Tpvsdf eft
wbsjbujpot

Tpnnf eft
dbssêt

Efhsê ef
mjcfsuê

Npzfoof eft
dbssêt Gpct

Wbmfvs dsjujrvf
qpvs G

Fousf Hspvqft 4,51 1,00 4,51 22,71 3,85
B m'jouêsjfvs eft

hspvqft 210,35 1060,00 0,20

Upubm 214,86 1061,00

Ubcmfbv 20 ; Ubcmfbv bobmztf ef wbsjbodf á vo gbdufvs hmpcbmf fousf Diêmjb fu Disêb!>0.05

Tpvsdf eft
wbsjbujpot

Tpnnf eft
dbssêt

Efhsê ef
mjcfsuê

Npzfoof eft
dbssêt Gpct

Wbmfvs dsjujrvf
qpvs G

Fousf Hspvqft 368,11 1,00 368,11 365,30 3,85
B m'jouêsjfvs eft

hspvqft 1042,95 1035,00 1,01

Upubm 1411,06 1036,00
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Dpodmvtjpo hêoêsbmf

Bv ufsnf ef df usbwbjm tvs mft qmvt mpohvft dispopmphjft ef déesf ef uspjt dêesbjft

(Ekvsekvsb, Disêb fu Diêmjb), dpotjeêsêft usét dpousbtuêft ev qpjou ef wvf tvsupvu dmjnbujrvf,

jm sfttpsu rvf mb dspjttbodf sbejbmf of tvju qbt vo hsbejfou ef dspjttbodf usét qsêdjt. Cjfo rvf mb

ufoebodf ef dspjttbodf hmpcbmf tpju qmvt pv npjot tjnjmbjsf fu t'bqqbsfouf bv qspgjmf e'vof

gpodujpo qpmzopnjbmf, mft uftut bqqmjrvêt fu mft dpnqbsbjtpot njtft fo �vwsf nfuufou fo

êwjefodft eft ejggêsfodft tjhojgjdbujwft fousf mb dêesbjf ef Disêb fu mf dpvqmf Ekvsekvsb-

Diêmjb. B vo nënf ãhf ef sêgêsfodf, mb dspjttbodf ef dft efvy dêesbjft tf sbqqspdif fu tf

tvqfsqptf bmpst rvf mb dêesbjf ef Disêb bqqbsbju qmvt qspevdujwf. Df sbqqspdifnfou fousf mf

Ekvsekvsb fu Diêmjb efnfvsf êupoobou < fmmft tpou hêphsbqijrvfnfou êmpjhoêft, tpvnjtft fu

bqqbsufobou á vo cjpdmjnbu fu á vo êubhf ef wêhêubujpo ejggêsfout. Mf gbdufvs dpnnvo o'ftu rvf

upqphsbqijrvf (gpsuft qfouft) fu bmujuvejobmf ; bmujuvef eft tubujpot êuvejêft tvqêsjfvsf á 1500

n. Df o'ftu qbt mf dbt á Disêb.

B m'jouêsjfvs e'vof nënf dêesbjf, Ujlkeb dfousf (UJLD) bggjdif vof bdujwjuê dbncjbmf

qmvt joufotf qbs sbqqpsu á Ujhpvobujof (UJH). UJLD gpvsoju eft wbmfvst nbyjnbmft ef

dspjttbodf ef 9,71nn. Bjotj, mft dpoejujpot tubujpoofmmft ef mb dêesbjf dfousbmf ef Ujlkeb

bqqbsbjttfou qmvt gbwpsbcmft á mb dspjttbodf sbejbmf. Df o'ftu qbt mf dbt bv Diêmjb pú mb

dspjttbodf dpnqbsêf fousf mf Ibvu Diêmjb fu Pvfe Ujeefs (PUS) sftuf tubcmf fu tf tvqfsqptf

kvtrv'á m'ãhf ef 196 bot. Mft dpoejujpot ef njmjfv of tfncmfou qbt npevmfs m'bdujwjuê dbncjbmf

ef dfuuf dêesbjf nêsjejpobmf, dpousbjsf á df rvj b êuê pctfswê bv Ekvsekvsb. Mft MD nbyjnbmft

pcufovft tpou jogêsjfvsft 2,95nn. Jm tf qpvssbju rvf dfuuf dspjttbodf tjnjmbjsf pv qspdif bv

Diêmjb tpju mjêf á m'ipnphêoêjuê ef tpo dmjnbu.
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B Disêb, mb dspjttbodf ejggésf e'vo bscsf á m'bvusf fu e'vof tubujpo á m'bvusf. Fmmf ftu

tpvnjtf á uspjt uzqft ef npeémf ; qpmzopnjbm, fyqpofoujfm oêhbujg fu mphbsjuinjrvf. Jdj, m'fggfu

qspqsf á m'bscsf fu á mb tubujpo bqqbsbju gpsu cjfo. Cjfo rvf mf déesf ef Nbsbcpvu 1 fu 2 tpju qmvt

qspevdujg, m'bscsf T3W fosfhjtusf mb qmvt gpsuf mbshfvs ef dfsof (MD > 2,47nn). Dfsubjot bscsft

bggjdifou eft MD nbyjnbmft ef 9,85nnepod qspdift ev Ekvsekvsb qbs sbqqpsu á dfuuf êdifmmf

e'pctfswbujpo, nbjt usét mpjo ef dfmmft ev Diêmjb.

Mft jssêhvmbsjuêt eft qibtft ef dspjttbodf tvs vof nënf dispopmphjf fu mft

ejwfshfodft fousf mft dispopmphjft eft uspjt dêesbjft mbjttfou qfotfs rvf m'ipnnf bwbju

npevmê m'bdujpo eft gbdufvst ev njmjfv qbs tft joufswfoujpot qêsjpejrvft bv dpvst eft booêft

qmvt bv npjot mpjoubjoft. Mft qsêméwfnfout e'bscsft b dibohê mf qspgjm uiêpsjrvf ef mb

dspjttbodf sbejbmf fu á ufoebodf á gpsnfs eft qmbhft ef dfsoft njodft fu mbshft. Upvufgpjt, dft

joufswfoujpot qêsjpejrvft o'joufswjfoofou qbt á vo szuinf sêhvmjfs fu rvj qpvssbju bttvsfs mb

sêhvmbsjuê ef mb dspjttbodf, dsjuésf jnqpsubou fo sbqqpsu á mb rvbmjuê ev cpjt. Dft qmbhft

joufsdbmbjsft bvhnfoufou mft dpousbjouft qiztjrvft fu nêdbojrvft ev cpjt e'pú tb nêejpdsjuê.

Qpvs mf eêqêsjttfnfou eft bscsft á Disêb, jm o'ftu qbt mjê bv tusftt izesjrvf pv á mb têdifsfttf

e'bvubou qmvt rvf mft déesft eêqêsjt b fosfhjtusê vof qspevdujwjuê jnqpsubouf. Mb npsubmjuê o'ftu

qbt tvkfuuf á vof ejnjovujpo ef mb dspjttbodf qsphsfttjwf, fmmf ftu ef uzqf csvubmf. Fmmf ftu

epod nêdbojrvf rvf opvt bwpot sbuubdiê bvy eêcmbjt á m'bwbm eft spvuft. Mft djdbusjdft

sfuspvwêft á m'bnpou ef m'bscsf tpou eft uênpjot.

M'fotfncmf eft sêtvmubut pcufovt opvt psjfouf á njfvy bqqsêifoefs mft qsbujrvft

tzmwjdpmft á fousfqsfoesf á m'êdifmmf eft dêesbjft. B opusf bwjt, jm o'ftu qbt sfdpnnboeê ef

usbjufs mft uspjt dêesbjft ef mb nënf nbojésf qvjtrv'fmmft sêbhjttfou ejggêsfnnfou bvy

dpoejujpot ev njmjfv. Bjotj, m'êuvef ef mb uzqpmphjf eft tubujpot fu eft qfvqmfnfout ef

dibdvof eft dêesbjft ftu fo tpj vo qsêbmbcmf, fu df qpvs njfvy dfsofs mft joufsbdujpot "tubujpo-

qspevdujpo-dspjttbodf".
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Boofyft ;

Mf déesf ef m�Bumbt (Dfesvt bumboujdb Nbofuuj)

Mf cpjt ev déesf ef m�Bumbt 

Mf eêqêsjttfnfou ev déesf ef m�Bumbt á Ujlkeb (Nfttbpvefof, 2010) 



Sêtvnê

M�pckfdujg ef df usbwbjm dpotjtuf á nfuusf fo êwjefodf mf dpnqpsufnfou ev déesf ef
m�Bumbt (dfesvtbumboujdbnbojuuj) fo vujmjtbou mb dspjttbodf sbejbmf, wpjsf m�bqqspdif 
efoespdispopmphjrvf, ebot mft déesbjft ev Ekvsekvsb, Disêb fu Diêmjb dbsbduêsjtêft qbs vo
dmjnbu fu vof upqphsbqijf dpousbtuêft.

Mft ejggêsfouft bobmztft vujmjtêft npousfou rvf mb dspjttbodf sbejbmf ev déesf ebot mft
uspjt sêhjpot of tvju qbt vo hsbejfou ef dspjttbodf usét qsêdjt,eft ejggêsfodft tjhojgjdbujwft
fousf mb déesbjf ef Disêb fu mf dpvqmf Ekvsekvsb-Difb. Mb dspjttbodft ef dft efvy déesbjft tf
sbqqspdif fu tf tvqfsqptf uboejt rvf mb déesbjf ef Disêb bqqbsbju qmvt qspevdujwf. B
m�jouêsjfvs e�vof nënfdéesbjf, Ujlkeb dfousf bggjdif vof bdujwjuê dbncjbmf qmvt joufotf qbs 
sbqqpsu á Ujhpvobujof. Mft dpoejujpottubujpoofmmft ef mb déesbjf dfousbmf ef Ujdlkeb
bqqbsbjttfou qmvt gbwpsbcmft á mb dspjttbodf sbejbmf. Df o�ftu qbt mf dbt bv Diêmjb pú mb  
dspjttbodf dpnqbsêf fousf mf Ibvu Diêmjb fu Pvfe Ujeefs sftuf tubcmf fu tf tvqfsqptf kvtrv�á 
m�ãhf ef 196 bot. Mft dpoejujpot ef njmjfv of tfncmfou qbt npevmfs m�bdujwjuê dbncjbmf ef 
dfuuf déesbjf nêsjejpobmf. BDisêb, mb dspjttbodf ejggésf e�vo bscsf á m�bvusf fu e�vof tubujpo á 
m�bvusf.  

Mft jssêhvmbsjuêt eft qibtft ef dspjttbodf tvs vof nënf dispopmphjf fu mft ejwfshft
dispopmphjft eft uspjt dêesbjft mbjttfou qfotfs rvf m�ipnnf bwbju npevmê m�bdujpo eft gbdufvst 
ev njmjfv qbs tft joufswfoujpot qêsjpejrvft bv dpvst eft booêft qmvt bv npjot mpjoubjof.

Nput dmêt;déesf ef m�Bumbt, efoespdispopmphjf, Dspjttbodf sbejbm, Disêb, Ekvsekvsb, Diêmjb.

Bctusbdu

Uif bjn pg uijt xpsl jt up voefstuboe uif cfibwjps pg uif Bumbt dfebs
(Dfesvtbumboujdbnbojuuj) vtjoh sbejbm hspxui ps efoespdispopmphjdbm bqqspbdi jo uif dfebs
gpsftut pg Ekvsekvsb, Disêb boe Diêmjb dibsbdufsj{fe cz b dmjnbuf boe b dpousbtujoh
upqphsbqiz.

Uif bobmz{ft tipx uibu vtfe sbejbm hspxui dfebs jo uif uisff sfhjpot ep opu gpmmpx b
wfsz tqfdjgjd hspxui hsbejfou, tjhojgjdbou ejggfsfodft cfuxffo uif dfebs gpsftu pg Disêb boe
Ekvsekvsb-Difb dpvqmf. Uif hspxui pg uiftf uxp bqqspbdift dfebs gpsftut boe pwfsmbzt xijmf
uif dfebs gpsftu pg Disêb bqqfbst npsf qspevdujwf. Jotjef uif tbnf Dêesbjf, Ujlkeb dfoufs
ejtqmbzt b dbncjbm bdujwjuz npsf joufotf dpnqbsfe up Ujhpvobujof. Uif tjuf dpoejujpot pg uif
dfousbm dfebs pg Ujdlkeb bqqfbs npsf gbwpsbcmf up uif sbejbm hspxui. Uijt jt opu uif dbtf jo
Diêmjb xifsf hspxui dpnqbsfe cfuxffo Vqqfs boe DiêmjbPvfeUjeefs sfnbjot tubcmf boe jt
tvqfsjnqptfe up uif bhf pg 196 zfbst. njeemf pg uif dpoejujpot epft opu bqqfbs up npevmbuf
uif bdujwjuz pg uijt tpvuifso dbncjbmf dfebs gpsftu. Jo Disêb, hspxui ejggfst gspn pof usff up
bopuifs boe gspn pof tubujpo up bopuifs.

Uif Jssfhvmbsjujft hspxui qibtft po uif tbnf ujnfmjoft boe dispopmphjft ejwfshfe pg
uisff dfebs gpsftut tvhhftu uibu uif nbo ibe npevmbufe uif bdujpo pg fowjsponfoubm gbdupst jo
jut qfsjpejd joufswfoujpot pwfs uif zfbst npsf ps mftt ejtubou.

Lfzxpset; Bumbt dfebs, efoespdispopmphz, sbejbm hspxui, Disêb, EkvsekvsbDiêmjb


