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LGMPUoNha3NhUL
f[bdwjh wpnhwlwunyeyniup: dbpoht wnwphubphtu hunbgpw| ufubdwubpnid

(PU)  Ypuwhwnnpnswihti  uwpptiph  Gplpwgwthwlwt swiptiph - 2wpniiwlulyw
thnppwgnwit ni wyn  wnwppbph  wbnwpwfudwu  funnejwu  Epuwynubughw| wép
hwuqgbigpt) tu hU-Gpnd $niuyghnuw htwpwynpnieginiutbph fwlywu dGdwgdwu, husp
wjn  hwdwlwpgbph  gwép  Lubpqwuwwndwtu  wwwhnydwtu  wnnwing — unp
pwpnnijniuutin £ wnwowgnb: hU-tph Eubpqufutwnnnipiniup pwpédpwgubnt hwdwp
wmwppbp  hGnhuwyutph  Ynndhg wpnbu  Jdowldb; Gu  wyn  pwpnnigniuubipp
hwnpwhwpdwuu ninnywd dh 2wpp dbennutip: “hwughg Gu pwqdwutunigndwih
dbpennp, dbynwwgunn twywiubph dbennp, dwlwpnwwipt  nbnwihnfupsubipp
dbennp, nhuwdhy jwpdwu b hwdwfuwlwunyejwu dwupnwpwynpnudp, hU-p* tnwppbp
hwbwfunyeniuubpn  wwlwnwynpdnn  GBupwlwnnigwdpubiph’  uhuppnnhpnyputph
pwdwudwu dbpnnp b wju:

hU-Gpnwd  dhdjwug hwnnpnwygynn uphuppninhpnyputipp wuphuppnu Gu, hush
wwwbwnny wyn hwdwlwpgbpp Yngynwd Gu gnpw| wuhuppntu nbnwihu uhuppnu
(FUSU) hunbgpw| ujubidwutip:

Upuppnuinhpnyputiph  dholt  thnfuwtgynn  wqnwuowutbpp,  Yuwwwpbing
uhuppnuinhpnyeh  hwwnw, gnpdpupwgh, |wpdwt U 9bpdwuwnpbwup  (FLR)
thnthnfuwlwu [phubint ywwbwnny Ywpnn G fuwfjunb) punniunn uhuppnunhpnypeh
wphgbpubph hwunwwndwu  WYwd  ywhwywudwt  dwdwuwlubpp'  hwugbgubing
Jbpohuubphu Gpbph' wpwdwpwuwywu «0» W «1» Ypbéwlubphg wwppbp Jpdwyp'
danwlwniunygjwt: UGnwlwiniunyeyniup hwjwuwlwuwihu Gpunye k, nph nbiwypnwd
wqgnwuowup wunpn? dwdwuwyny Ywpnn £ wpwdwpwlwlwtu  Jwwpnwyubphg
wmwppbp  wpdbpubp punnub,  pusp hwugbigund £ hweonpnnn  hwugnygubiph
$niuyghnuw fuwthwudwup: Uphuppnunhpnyeh hwwundwu dwdwuwy
daunwlwjniunteiniuhg funuwithbint tywunwyny hpwwuwgynid £ uphuppninhpnyputipp
hwdwdwjubignw. ytipghtuutiphu dhol ubipnpynwd Gu hwunnty ufubdwutp:
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hwdwdwjubignighsubipp, hwdwdwjubgdwt hbppwhbup humbpbtjup L wyu, nuku
Uwluwgddwu wpnh wwhwugtbpp spwyjwpwpnn  wpwqwugnpdnyentt, wnujwqu 2
wnwyunwiht ywppbpnigjuwu swihnd hwwwnnw U ppwgnpddwt pupnnie)niu:

Uphuppninhpnyputiph hwdwdwjubgdwtu wnyw dbpnnubpp s&u pwdwpwpnd hU-
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pYwhtu  ufjubdwubph  hwnnpnwygdwtu  dwdwtwl  wnwowgnn  fuunhpubipp,

uhuppninhpnypubph  hwdwdwjubgdwt  Gnwuwlubpp, npwug  hpwlywuwgdwu

wnwuduwhwwnyniejnibubipp W hwdwdwjutigdwu dhongubtiph dowlydwu uyqpniupubpp:
Whwwwuph twwwwyp: (FJwhu bU-Gpp  wwppbp  hwwfunieniuutipny

wmwlunwynpynn Gupwlwnnigwsdputiph 62gphwn hwnnpnwygdwu hwdwp wuhpwdtion
huwpwynppuu  thnpp  hwwwnnd  niubgnn b dwybpbup  wutpwu  dGdwgdwdp
hwdwdwjubgdwu dhongubtiph dowynwip b htitmwgnunidp:

Lwnwgnunipjuwt  dkpnnubtipp: Uwnbuwfununigjuwtu  juunwpdwu  pupwgpnd
ognwgnpdyb| tu pYwjht ufubdwubph Ywnnigdwu wnbunieiniup, wuhuppnu ufubidwubiph

hwnnpnwygniegjwt  wnwuduwhwwnynieginiuutipp, uwppwynpnwdutph  uywpwagpdwu
|Ggniutipny npwug ujwpwgpnyeniutpp, opjtiyunw-Ynndunpnagwsd [tiqyny dpwagpwihu
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ufubdwubph uhuppnunhpnyputinh hwdwdwjutigdwu dhongubpht wnwownnynn
wwhwugubipp, npnug pwyjwpwpnuu wwwhnynud £ hunbgpw| ufubidwubph
wuhpwdtonn  wpwqugnpdnientu ni Yhuwhwnnpnswiht - pinipbinph Jpw
qpwnbtignwd dwybpbu:

Uwnbindyt| £ dbwnwlwiniu dpdwyh hwynmtwpbpdwdp b puwlwunu yhéwyh
ytpwywuqudwdp hwdwdwjubgdwu dbienn, npnd, wgnuwuawuh
yGpwennuplydwu 2unphhy, wwwhnyynu £ hwdwdwjubgdwu dhongh dnunphg
Glp hwwwniwu wnujwqt 2 wuqud swhnud’ ogqunwgnpdywsd npwdwpwuwlwu
thwwuubph pwuwyh' punwdbup 8%-p sqbipwquugnn wybjwgdwu hwoyhu:

Uowldby E  upuppnwgnwuowuh nhtwdhy hwdwwywnwufuwubgdwdp
uhuppninphpnypubph  hwdwdwjubigdwu  dbennp,  npu ogwwgnpdywod
wnpwldwpwlwlwu hwywuubph pwuwyh dedwgdwu b ppwlwtwgdwt npnawlyh
pwpnnijwu  hwodpht wwwhndnd £ punniunn uhUppnwgnwuowuh
wwppbpnyentup sgpwquugnn hwdwdwjubigdwu hwwwnnud:

Unwownyyt| £ hwdwdwjubgdwu dhongubiph twfuwgédwu gnpdpupwg, npu
wwwhnynd £ npwug' gnpdpupwgh, jwpdwu U 9bpdwunpdwuh uluwnmdwdp
qauiniunyjwu  fwywtu  ujwgbignd b hwdwdwjutigyws  hwdwlwpgh
Ywynwunteniu:

Nuwonwyuwunipjwi tu utpyujwgynid htnbyw) npnypubpp.

Swpptp hwéwfunipniuubpny  wvwywmwynpynn  pywyhu ufubdwubph
hwdwdwjubgdwu dhongubtiph dawlydwu uygpniupubipnpA

Ubunwywjnit ypéwyh hwynmtwpbpdwdp b puwywunu yhdwyh ybpwywugqudwdp

hwdwdwjubgdwu dGennp
Uphuppnwgnuwupwuutiph nhtwdhy hwdwwwwnwufjuwutigdwdp dtpnnpA
Uhuppnunhpnypubph hwdwédwjubgdwu dhongubiph uwfuwaqddwu gnpdpupwgp:



Wluwwmwuph  gnpéuwlwt  wpdbpp:  Uwnbuwfununiginiunid  dowyqwd
uygpnupubph L Jdbennubph hhdwtu Jpw Yunngdwsd hwdwdwjubgdwu Jdhongubph'

SmartSync dpwagpwihu gnpdhph dhongny ubtipnunudp, ybpohtuhu wywpq W hwpdwpwybin
hunbpdbjuh ounphhy wwwhnynw | twuwgddwu dwdwuwyh 2nawihbh Ypbwwnnd'
wju hwugubny dh pwuh Jwjpywuhg dhusl dh pwuph pnwbt inbunnnyejuu: OpenSPARC
T1, OpenSPARC T2 L ORCA wpngbGunpubpnwd uhuppnuinhpnypubiph hwdwdwjubgnudu
hpwywuwgyb] £ wnwowpyywsd dtnmwlwyniungjuu hwjnmtwpbpdwdp nu puwlwunu
ypbwyh ypwywugqudwdp W uhuppnwqnuwuwuubiph nhuwdhy
hwdwwwwwufuwubgdwdp dbennutpny W hwjwnuh hGppwhbup dhongny: SmartSync
Spwagpwihu  gnpdhpny  wnwowpywd  wnwohu  dbpnnny  hwdwdwjubgdwu
Ywnnigwédpubiph ubipnunwp, hGppwhbup hwdwdwjubgdwu dbpnnh hpwlywuwgdwu
hwdbtdwwn, oguwgnpdywsd thwlywuubph pwuwyph 7,1 - 7,74% wybjuwgdwu hwoyhu
wwwhnynd £t 70 - 74% hwdwdwjubgdwt hwwywndwu udwgbgnd, huy
uhuppnwqnwuowuubph hwdwwwwnwufuwubgdwu dennny hwdwdwjubgdwu nbiwpnd,
htppwhtup dJbennh hwdbdwwn punwdbup 1,13 - 3,7% wybh 2w thwlwulbp
ogwnuwagnpdtiint ywpwquwinud wwwhnyynwd £ hwdwdwjubgdwu 80 - 81%-nY thnpp
hwwwnnd:

Ghunwywtu npnyputiph  hwjwuwmpneiniup  hphduwynpdws £ dowlyjwsd
hwdwdwjubigdwu  dhongubpny  Yppwnwlwu  Jd&d  Upwuwlynieniu  niubignn

wnpngbunputipnid uhuppnunhpnyputinh hwdwwwwunwufuwubgdwdp, hush nbwpnwd wyn
dhongubtiph wpwqugnpdniejwu hwdwp unwgywd gnigwuhoubipp |hnyhtu hwdpuyunwd
GU nbuwywu yGinwdnipjniutbpny unwgywd wlyuywynn wnpdbpubiphu:

LbGpnpnudp: SmartSync dpwgpwihu dhongp ubpnpywséd b «Uhunthuhu UpdGuhw»
PPL-nud: Wu oguwgnpdynd £ pwpdp wpwgwagnpdnieiniu  wywhwugnn  hU-Gpnwd
hwnnpnwygynn upuppnunhpnyputiph hwdwdwjutigdwu hwdwp, tpp wuhpwdbon |
wwwhnybi| 9L obinnudubiph ujwundwdp wuwmwppbipnyeniu, b Gpp dwybptuh npnawyp
dtdwgnwiu punniubh k:

UWoluwwnwuph thnpdwpynudip: UnbUwlununygjwu  hhduwlwu  ghunwlywu W

gnpduwlwu wpryniupubpp qbynigyt Gu'
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Cpwywpwlynmdubip: UnbGlwlununygwt hpduwlwu npnyputpp ubpyuwjwgywsd
Gu 7 ghnwwtu woluwwnwupubpnid

Uwbtwjununipjutu junnigwépp b dwywip: Unbuwfununyeiniup punlugws k
3 qunuubphg, Gtgpwhwugnudhg, 155 wunw gpwlwunpEuwu gqwulyhg L 4
hwybjwdubphg: 1-ht hwybywoénd ubipluywugwsd | wnbuwhununigjwt ubipnpdwu

wlwp, Gpyprpnnd'  hwdwéwjubgws  upubdwubph  uwpwgpngniuubpp:  3-pn
hwybjwoénw ubipyujwgywsd Gu dowlyjwd dpwagpwihu dhongh Python dpwgpwynpdw
lbquny uywpwgpnigyniuhg  hwwndwdubp, huy snppnppnud’ - wnbuwtununieyniunwd
ptipJwé uwpubiph, wnnuwyubpph bW hwwywynwubph gwuytipp: <pduwlwu nbipunp
Ywqunud £ 124 L9, npnwd pungpyywsd tu 79 uwp L 13 wnwwy: Ugfuwunwuph
punhwunip dwywip, hwybtywdubiph htivn dhwuht, Yugdnud £ 148 Lo:



SLNhu 1. SUNRGEN <UAUuNRa3NRLLENNY SU4YSUYNMYN
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1.1. Swppbp hwéwfuniejniuubpnd  wwlwnwynpynn  pYwiht  ujubdwubph
hwdwdwjutigdwu dhongubph dowydwu wuhpwdbonnipiniup

Jdbpohtu Jph pwuh wnwutwdjwyubiph pupwgpnd hunbigpw) ufubidwubpnud (hU)
gpwugytip £ wpwughunnpubph  pwtwyh Epuwynubughw| wé [1]: hU-Gph  win
qupguwgnuip  wwjdwuwynpywd £ wpwughunnputph  swihbph wupunhwun
ujwgbgdwdp'  dwupnwpwynpdwdp  [1-3], nph  wpryniupnid  npwup, 5 dyd-hg
thnppwlwiny, nwpdbp bGu punhny  dphus 7 ud  [4,5]:  SGhuuninghwlywu
dwupnwpwynpnud hpwlwuwgubint hhduwlwu twwwnwlyubpu Gu Gnb|’

T bU-h $niuyghnuw| huwpwynpnipniuubph wybjugndp [2, 5, 6]° hU-h dhwynp
dwybpbunid  wpwughunnpubiph pwuwyh wbéh dhongny [6, 7] YGpohuubiphu
wnbinwpwotudwt funnyejwu dedwgdwu hwoyht,

! wpwughunnph  thnfuwtowwndwu dwdwuwlubpph W hU-nid  dhodhwgnwdubiph
hwwuwnnwiubph thnppwgnudp, husp hwugbgund £ ufubidwih wpwqugnpéniejwu
pwpbijwydwup [2,6]:

Spwughuwnnpubiph swihtph  thnppwgnut wnwyb] onpwhblh wanbgnyenu |
pnnb] Jwutwynpwwbiu pwphu hU-Gph qupqugdwu Jypw [8, 9], npnug vh pwup
pwnwynwh dhpdbinp dwybpbup Jypw nbnupwotugnd Gu nwutyjwly dhijhwpnuynp
wpwdwpwlwlwu  thwlwutbp, wphgbpubp, dnyunpwyiGpunpup bW pJwiht  wy
utubdwubp (GU) [7]: Ypuwhwnnpnswihu djnw inbjuuninghwubph [10] hwdbdww, hp
htiorn  dwuownwpwynpbijhnyeywu  2unphhy  [1,9], YndytidGunwp  JdGwnwn-opuhn-
Yhuwhwnnpnhs (YUOY) wbhuuninghwubpp [9], npnug hhdpnud pulwsé L UOY
wmpwughuwnnpp [1,9,10], Gpbp nwutwdjwy swupniwwy qbiphotunn nbip Gu niubgb| PYwjhu
hU-Gpnud [9]:



Lwjmuh £ [2,8], np pdwhu  hwdwlwpgbph  wnwppbp  Gupwdwubpnid
wpwdwpwuwlwu gnpdnnnigyniutbpp Yupnn Gu Yuwwwpdb, dhdjuughg  wulwpu’
dhwdwdwuwly Ywd fuhun  npnowyh  hGppwywunygjudp'  (FU-p  pwdwubny,
hwlwwwwwufuwtwpwp, wuhuppnu bW uhuppnu nbuwyubph [2]: LoYwd nbuwlubpph
nwppbpnyeyniup npnpwyh  hwwfuwwunyens niubkignn nGlwdwpnn wgnuwupwup'
uhuppnwgnwuowuph (UU) [2,11] wnYwjnieyniuu £ dbpohtuu wnlw £ uhuppnu
ufudwubpnud U hwunhuwunw £ npwdwpwuwlwu gnpdnnniejniuutiph Yuwnwpdwu
hwownplydwu uyqpuwlybn’ hwdwlwpgbing uhuppnu ufubdwh wotuwwnwupp [2,11]:

Uhtsl 1970-wywt pdwlwuttpp EGYwnpnuwihtu hwoyhs uwppbpp hhduwd Gu
Gnbl [2,12,13] pwgwnwwbu wuhuppnu wbuwyh ufjubdwubph Jpw [12,13], npnup
punhwunip hwoywpydwu uygpuwytivn swwhwuonn ny hwdwygwwu [12,13] ufubdwubp
Gu:  “pwugnd  npwdwpwuwlwu  gnpénnniejniuutpp Ywwwpynw - B, Gpp
hwdwwwwwufuwu  dhodhwgnwiuph  Jypw  wbnh L nwbunWd  wqnwwuh
thnfuwugwwnnud®  hpwnwnpénieginiu [12-14]: Cunhwunip uhuppnwgnuuwt  sniublwine
wwuwbwnny  wuhuppnu ufubdwubipnud, gnpénnniinutbph dwdwuwwjhu
hwonpnwlwunyeiniup  nGlwywnpbint bwywwwyny, Yppwnnd Gu  hwdwdwjubigdwu
dbnpubnddwt  wpdwuwgpnyeyniu (AU)  [12,14,15]: Cun npw' ufubdwih  wnwudhu
hwoynnwywu dhwynpubipp, hptug gnpdwnnypu hpwlywuwgubnig hbwnn, gtubpwgunwd
GU  wqnwuowuutp [15], npnup upubdwih djnw  dhwynpubpht wnbnblwgunw  Gu
gnponnniejwtu wywpwnh Jdwupt: AU-nd hwdwdwjubgwd wuphuppnu  ufubdwubpnid
nyjwiubph hnupp nGYwdwpynd £ Gpynt' «nhdnd» b «wwnpuuny»  wgnwugwuubpng
(uy. 1.1) [14, 16]:
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«qhdmd»

] «yuwnpuuny

A

Syjwiubip

)

LY. 1.1. Uuphuppnu ufubdwubph' QU-ny hwdwdwjuwgnidp
Swppbpnd  Gu  [15-17] QU-Gpp hbGwlyw| hpduwlwu  wnwpwnbuwlubpp
pwnuwihny-dhwghd, bGpYyhny-dhwghd, pwnwihny-Gpygdwuph UL GpYhny-Gpygdwuh:
Updwuwgpniejwt  wujwu dbe thnybph pwuwyp gnyg L wwihu wqnuuowuubpp
thnfuwugnuiutiph phdp [12], huy gdébiph pwuwyp dwntwurnd £ wndjwiubph d6Yy Yupgh
Ynnwynpdwu hwdwp ogunwgnpdywd jwnbpp [12]: Rwnwihniy-dhwaghd AU-nwd (uy. 1.2)
[12] wuhuppnu ufubdwubpp hwnnpnuygynu Gu hbnlyw) Yepw [12,13]°

n Yupg

1 niqwpynn wwppu (NRS) wlwhdugund £ «nhdnd»  wgnwtpwup' punniunn
wmwppht (CS) nbntywgubiind nyjwijutiph hwuwubhniejwu dwuht,
 CS-u, h wwwwufuwt, wynhjugunw £ «wywwpwuwny» wgnwuowup' NRS-hu
wbnGlywgubny, np wyjwubipu punniuyby Gu,
1 NRS-U wpdwgwupnu £ gpnjugubng «nhdnw» wqnuugwun,
1 LCS-u qpnjugunud £ «wyywinpwuwn» wqnwbwun:
Lwnnpnwygdwtu wju 4 thnybiphg htinn NRS-p Ywpnn  ninupytp wndyuiubph hwonpn
thwiebiep:

« qhdntd»

«yumnpuun»

SYjwyutip ><

LY. 1.2. Lwnwihny-dhwaghd dtnputinddwu wpdwuwagpnieniup
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Lwnwtihny dhwghd AU-h hhduwywu pbpniyeniup wgnwupwuubph gpnjugnudubpu Gu
[12, 15], npnup hwunhuwunw Gu |pwgnighs dwdwuwyh dwfjuup U Eubpquuwywndwu
wnpjnip [12]: Wn fuunphg qnipy £ tipythny dhwighd QU-u (uy. 1.3) [12]:

«r}hdmd» »-

_ I

«ywinpwuuny» PR NI R

SYjwyubip ><-— “a ><

LY. 1.3. BEpyhny dhwghd dinpubinidwt wpdwuwgpniejniup

- —_——--
P

Wu nbwpnud thnfuwugynn indjuiubipp «nhdnwd» b «wwwnpwuwn» wqnutawuubiph
dhongny Ynnwynpynud Gu npwbtiu 0 > 1 Ywd 1 -> 0 thnfjuwugwwnnwittp [15], npnup
dhdjwug hwdwpdtip hpwnwnpdnyejnwubp Gu: “tw bpwuwynid £, np hwdwwwwnwufuwu
wgnwuowul wynhdwgubint Ywd gpnjugubine dhinfuwpbt’ wbnh £ nbund wmdjug
wqnuwuowuh  Juwdwjwywtu hnfuwtuowunnnd  [13]: LYwpwgpywsd Gpyne  AU-Gpnud
wnyjwiubph hnfuwtwynientup bwuwdbnuynw Ep NRS-h Ynndhg, uwlwju huwpwynp k
wpdwuwgpnieniu, npnud £S-u k nhdnd NRS-ht* wdjwiubip unwuwne hwdwp [12]: Wu
nbwpnud  «nhdnd» L «wywunpwun»  wgnuuowuubpp hnfuwnbngnd - Gu:
Cwdwdwjubgiwu wpdwuwagpnyejwi J6Y w)| tmbuwyp pwnwihny-tpygdwuh AU-u £ (uy.
1.4) [12], npp nbwpnw «nhdnwd» wgnwupwup ubpnpdwsd £ ndjwjubph hwebeh dby, L
thnfuwugynn nnjwih jnipwpwgnin Yung Ynnwynpdnud £ Gpyne Yupgnd' deyp indjwih
npwdwpwuwywu pwpdp, djnp' gwdp wpdbph hwdwp: enfuwugynn jnipupwgnip d
wnyjw| Yynnwynpynw £ wn. 1.1-nwd [12] upwé wpdtiputiphg dtyny:

Unynuwly 1.1
Ununpwijhts Ywpgh Gpllwpquuh ubphuwjwgnidp
Updtipp Spwdwpwuwywu
{Pwnan, gwan} wndtipp
{0, 0} Twuinwpl wgnwuowu
{0, 1} Spwdwpwuwywu O
{1, 0} Spwdwpwuwywu 1
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LY. 1.4. Lwnwihny-tipygdéwuh dtinpubinddwu wpdwuwgnpniejniup

wpy £ ugb, np jnipwpwugnip mpwdwpwtwlwu wpdtip thnfuwugbinig hbwnn,
NhS-Uu  nuqwpynd £ nwuwpy  wgnwuowu  [13]: <wdwdwjubgdwtu  wju
wpdwuwgpnginiup pwywpwp hnwwip b L ujudwd & hwnnpnwygynn ufubdwubpp
dhodhwgnwiutiph hwwwnnutphgMuwwwndwu bywundwdp wumwppbp £ [12, 18]:

Bpygdwup djnw AU-u GpYythnyu E (uy. 1.5) [12]: Pnfuwugynn vty Ywpgp Ypyhu
Ynnwynpynwd £ 2 Ywpgnd, npnup wju nbiwypnud ubipyuwjwgunwd Gu hnfuwtugwnnwiutp
[18]. d.p Ywpgh thnfuwuowunndp dwwnbwlond £ ndjuih npwdwpwlwlwl pwpép
wpdbp nwbuwp, huy d.g-hup' gwdp: Pwqlwlwpg wqnwupwuubph hnfuwugdwu
nbwpnud «wwwpwuwn»  wqnwuowut wynhjwgynd £ dhwit wyjt dwdwuwy, bpp
Jntpwpwuginip Ywpgp Ynnwynpnn gnygh ninhn dgYy wunwd thnfunw £ wpdtipp [12]: Upu
nbwpnud nwwnwpy wgnwupwu wjjlu sh thnfuwugynid:

«yjwwnpuwiuun» B
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LY. 1.5. Bpyhny-tipygdwuh dbnputinddwu wpdwuwagpnieniup
Wuhuppnu ufubdwubpu nwtu dh 2wpp wnwybniejniuutp [19,20]

1 Swép Lubipquuwwnnud: Spwdwpwuwywu gnpdnnniginiutiph hpwnwnpdwjhu
punyph ounphhy’ tubpghw £ uywnynd dhwju wju dwdwuwly, bpp hwywuh
dnwnpwihu - wpdtipp  thnfuynd £ [20,21]: “tw bwwbu  uwqgbgund |
Futipquuwwnnwdp [20]:

1 Pwpép  wpwqugnpdnieiniu:  Uupuppntu ufjubdwubpnd  Yuwnwpynn
gnpénnnieiniutbph wpwagnuejniuubpp uwhdwuwdhwlyynd U Jdhwju
thwywuubph ubthwlywu hwwwnnwubipny:

1 SGhuninghwlwu  thnhnfuwywunyeniutph,  uunigdwu  wpdwt L
otipdwuwnhbwuh tnwwnwunwubph uyuwwndwdp Yuinunyenw [22]:

Uuhuppnu ufudwubph hnwwih woluwnwupt wwywhnybint hwdwnp huwpwynp sk
funtuwtht] hwdwdwjubigdwu wpdwuwgpnieniuubph hpwywuwgnuwihg [15,17], uwwju
nw wufunwwihbihnptit  hwugbgunwd £ ufubdwih dwybpbup, wpwqugnpényewu L
Eubpgquuwwndwu Juwnpwpwgdwup:

1970-wywuutipphu hU-h pwpnnygjuu uppupwg wéh [7] ywwnbwnny ndwpwgb
Ep wuphuppnt hwdwywpgbph wujuwhwt woluwnwuph Yugdwybpwnwip [23], hush
wwwbwnny (bpghuubpu  pptug  wbnp  ghotight  uphuppnt’  hwdwdwjubgwd
hwdwlwpgbphu [24]:

Upuppnu  hwdwlwpgbpp [2] (GU-Gp  Gu, npnug Gupwlwnnigwdpubipp
nGywdwnpynud*  nwyunwynpynd Gu dbY  punhwunp wwppbpwywu  wgnwuswuny’
uhuppnwqgnwuowuny [8,9]: Lnyl uhuppnwqnwuowuu niutignn ufuidwubph hwdwfudpp
dbg' uhuppnunhpnyend (Uy. 1.6), npwdwpwuwywu gnpdnnnieniuubpp Yuwwpynd Gu
wjn nwywnwynpnn wgnwupwuny phunpjwséd dwdwuwyh nhuyptin wywhbiphu [25]:
“thwup uhUppnwqnwuwuh npwywu L pwgwuwlwu dwwuwnubphu
hwdwwwwwufuwunn wywhbipu Gu [25]:
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hU Gupwhwugnygubp

Q

=
-

\

Uhuppnwqnwuwu

LY. 1.6. Lnyu upuppninhpnyenw gunuynn hwugnygubipp

Qnpénnniejniuutiph wwwpdwu udwt hwonpnwywuwgnwip hwyjnuh £ npwbu
hwdwdwjubignw [26]: (Fwjhu uhuppntu hwdwlwpgbpp, hwdwdwjubgdwu nbuwyhg
Ywfudwd, |hund Gu (phy hwdwdwjutigws [2] b gnpw) wuphuppnt — inbinwjht uhuppnu
(FUSU) [2,16,25,26]:

Lphy hwdwdwjubgnwd nitubignn ufubdwubpnwd unpwdwpwlwlwu
gnpdnnnipiniuubiph’ wuhpwdbon hbppwywuniyegjwdp Yuwwwpnwu wwwhnyynd £ wyn
hwdwlwpgh wwppbp  Gupwlwnnigwdpubph [25]° dhlunyu  uphuppnwgnwuwuny
ntywywpybint ounphpy: Swppwlywu hwdwdwjubgywsd ufutidwu [2] pwnyugwsd £ NRS-
hg U £S-hg, npwug dhol gunuynn hwdwlygwlywu hwoynnuywu pnyhg (K<<R) L
uhuppnwqgnwuwuh gubpwwnnphg (uy. 1.7) [2]:

Unwunp G1p
Ninwpynn Cwdwlygwywu Cunniunn

mwpp hwoynnwlwu twpn
RINY
(<<PR)

Uhuppnwignwuwuh
gbuGpwwnnp
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LY. 1.7. Swppwlwt hwdwdwjutigwsd ufubdwh Yunnigwdpp

Swywmwynpnn wgnwuwuh nGlwdwpnn dwlwwnhg npny dwdwuwly wug NhS-h
Giep thnfuwtownynd £ L thnfuwugynd inpwdwpwiuwywu thwywutbphg pwnlugwsd
LLP-h dnunphu [26]: <KP-h Gpu punniund £ hwdwwywunwufuwt  wpdbpp, npp
uhuppnwgnwuowuh hweonpn dwlwwhg LS-h hwwwnnd hbGwnn hwuwubh £ nunund
ytGpohupu Gipnud (uy. 1.8):

ULy punhwunip  uhuppnwgnwuowu nwbgnn  hwdwlwpgnud  nbnunpybint
nbwpnwd  uy. 1.7-nd wwwybpywd upuppntu  upubdwu  hwdwédwjubgws  Yhup
hwdwlwpgh djnwu Gupwhwugnygubph htiwn [26]:

Uphuppnu ufubdwubph Yuplnpwgnyu dwdwuwywjht punyewgptpu tu

1 Upwnwnpnnuywunieiniup, npp hwjwuwp § hwdwlwpgh upuppnwgnuwuywup

hwéwhiwywuniygjwup ' TL [2,26]:

AE

1 Unwnp-tGp hwwwnnup (UGK), npp dnwnpwjht Unp wgnwupwuh punniudwt

wwhhg dphusk Gpnud npwt hwdwwwunwufuwt  wqnwuowuh duwynpnip
puywsd dwdwuwwhwuinydwdu k [2]:

Uhuppnwqgnuawt

Untuinpwjhu nyjwiubp

Ninwnpynn wnwpph Gpp

Cwdwygwlwu pinyh tpp

-

Cunntunn vwpph Gpp

=
U—

To To +Tee To +Tp dwdwuwy

LY. 1.8. <LP-h' 2nohs (hubint nbwpnid nwppwywt hwdwdwjubgywsd ufubdwih
dwdwuwlwihu nhwapwdubtipp
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Lphd hwdwédwjubgqws hwdwlwpgbph hpduwywu  wnwybnyeniuubptu Gu
npwugnd  hpwlwuwgynn  hwoynnuwu gnpdnnniginiutph  Yunwywnbhnyeniup
[26,27] L  dJph6wlubph  hwdwdwjutigywd  thnhnfunypwdp  wwjdwuwynpywd
Ywuluwwbubhngyniup [26]: LoJwd wnwybinyeyniuubph ounphphyd’ dowlydby Gu phy
hwdwdwjubgwd  hwdwlywpgbph  wywndwunwgywsd  twfuwgddwtu  [28] L
ptiunwynpdwu Jdh 2wpp dbennubtip [29] L Sdpwqgpwihu gnpdhpwihu Jdhongubip [28]:
Cwdwdwjubgdwtu wju wbuwyp, vwlwiu, nwh fwywu pbpnyenwiutp [2,26], npnup
hwdwuwnbinth s6u dwdwuwywyhg hU-Gph twiuwgdtphtu ubpywjwgynn wwhwueubiphu:
Wn pbpnieniuubpu Gu

1 <wdwlwpgh gwdp wpwqwgnpdnipniup [30]. |phy uhuppntu  hwdwlwpgh
wpunwnpnnuywunyeniup ninnuiypnpbt Yuwwws £ uhuppnwgnuuawup
wwppbipniygjwu hbwn: Un wywnbwnny hwdwlwpgh djnw’ wybih wpwqwuagnpd
hwwudwdubipp, nmwywnwynpnn wqnwuowuny npynd G uwywudwt dby, husp
Fwwbu ujwqgbtigunud £ punhwunyp hwdwlywpgh wpwqugnpdnieiniup [2,30]:

1 Ynpunph Lubpquuwywndwu dGdwgnuwip [31,32]. hU-nwd Gnwé wnphgbpubipp
hptug  Jpéwyp sGUu  hnfjunwd  upuppnwgnwuowuh  nppwpwbgnip
wwppbpnyjwu dwdwuwly, uwlwju Yybpghuu wwppbpwpwn thnfuwtugwwnynid
' qqwihnpbu wybjwguting bU-h uywnwsd hnfuwugwndwu Eubipghwu [33]:

1 ULbphwdwlwpgwhu hwwwnnwubph thnthnfuwlwunyeiniup [34].
wpunwnpwywu  gnpdpupwgh ns  dhophuwy |pubnt, utnigdwt jwpdwu
wmwwnwunwitph W dhowdwiph  obpdwumhbwup  thnthnfuwlwunyejuu [395]
wwwbéwnny |ppy  upuppnt upubdwubpnud,  wwppbph ubhwlwu
hwwwnnubiph  thnthnfunyeyniutph . Wwwbwnny,  uhuppnwqnwuwuh
pwotudwu gwugh nwppbp §nintipnud [36] uhuppnwgnwuwup wwpwdynd k
wnwppbp hwwwnnubpng [37], L hGnbwpwp' fuwundnd £ hwdwlwpgh
uhuppnuntjniup:

Cwjmuh £ [6,7], np ounphpd bU-tpph  $niulyghnuw|  wnwopupwgh'

Ywuwwpbjugnpddt] bBu  owpdwlwu EGYnpnuwihu uwppwynpnwdubpp’  rynipwypp
hwdwlwnpghsubipp L fubjugh hbnwfunuubpp, npnug hwdwp Jd6d Yupunpnyeniu §
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ubpyuwjwgund dwpunyngh' wnwug [hgpwynpdwu wofuwwnwuph wunnnyeyniup: Nwunh,
dwdwuwlwyhg hU-Gpp Yuplnpwagnyu punypwghp £ gwdnp tubipguuwwnnuwip [38,39]:
hU-h wpfuwwnwuph dwdwlwy npw wmwppbp Gupwlwnnigwdpubipt wofuwwmnwd Gu
wmwppbip dwupwpbnuwdniejniuutipny [40], LW npwughg npn2 dwup wywhy yphbwynwd £
gunuynud dhwju npnawyh dwdwtwwhwwywdutpnd [40]: Uju hwugqwdwupp hwyh
wnubiny’ hU-h Lubpquuwwnnup Ywpbh £ uduqgbgul] nppwgubing  wnwudhu
$niuyghnuw pinyutiph vunigdwu jwpnwubpp bW wwlunwht hwbwhuwlwunyenutbpp
[41]: Uywnywd hgnpnyeyniup pwnugwsd £ uinwwmhly b nhuwdhly pwunwnphsutiphg [41]:
“thuwdhy Eubpghwh  hhduwywt  dwup  Gpwht  nbwynypjwt  |hgpwynpdwu L
lhgpwpwthdwt Yypw Swiuuynn thnfuwtowwndwu Lubpghwt E: UGY thnfuwtugwundwu
dwdwuwl uywnyws tubpghwu k [42]

E

10a=Ca %V 7%, (1.1)
npntbin C6-p Glpwihu pbinh niuwynipgniuu £, huy V; n' vungdwu qwpnuip: (1.1)-hg
nhuwdhly Eubpghwih hwdwp unwgynud £ [42]

Fiss E 43=C 1¥."*@s *1s, (1.2)
npwnbin 7-p ghinfuwtgwwnnidubph hwbwfuwlwunyenuu k, Q,, ,n' Glpwjhu wgnwuowuh

thnfuwtowinybint hwwuwlwunyeyniup, hul f-p' hwdwluwpgh uhtuppnwgnutowuh
hwéwfuwlwunyeniup:

(1.2)-hg tpunwd E, np ufjubidwjh Eubpgquwuwwnnwip ninhn hwdbdwwnwlwu £
npw uhuppnwgnwuowuh hwdwfuwywunyeywup (uy. 1.9) [43], htwnbwpwp' Ybpohuhu
ujwqbignuip Yhwugbgup Lubpquuwwndwu uwgqdwu: hU-h uywnwé wdpnng nhuwdhy
hgnpniejwu dhush 50%-p pwdhtu £ hwuuntd nmwlunwiht wgnuwowuh pwofudwu gwughtu
[42], ntuinh hU-h wnwudhu Gupwhwdwlwpgbph nwyunwihtu hwbwfuwlwuniyegnwuubipp
huwpwynp udwqgbgnuip Ypwpbjwyh ybpohtuubphu L, hGunbwpwp, wdpnne hU-h
Eubpgwfutwnnnieniup [43]:
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— Dhpujwd jwpnud,

'E‘ thnthnfuwlwt hwwuwywunigniu
& - == ®nthnfuwyw

= hwéwfuwywuniegniu b

= |wpned

\Y

Cwhwfuwlwnipintu

LY. 1.9. Eubpquuywndwt’ hwbwluwlwuniegniuhg niubgwsd Ywfujwsdniyejniup

hU-Gph Lubpgqujubwinnnigjwt  pwpdpwgdwt twywwnwyny dowyyb; Gu dh
ownp bnwuwyubtip, npnughg £ utngdwt jwpdwtu L hwwluwlwunyeyuu nhuwdhy
dwupnwpwynpdwu (LLH) dbpnnp [41-43]: Wu, Gubind hU-h wnwudhu hwugnygubiph
wnyjw| wwhh Swupwpbnujwonieiniuhg, npwug hwdwp Jwuwwpnd £ jwpdwu L
uhuppnwgnwuwup hwéwfuwlwunyejwu dwupnwpwynpnid [41] puwn
wuhpwdtownniejwu npwup dtdwgubind Ywd thnppwgubiing: LLY-h hpwlwuwgdwu
nbwpnwd bU-p" nhuwdhy dwupnwpwynpdwup GBupwyw  Gupwlwnnigudpubpnid
wnbnwnpynid Gu npwug woluwwmwupwihtu pinuwdnieiniup qguwhwunnn ufubdwubp (LY.
1.10)[40]:

Vuu

Vuu

Owiupwptinu]wsnipjwl Vq Lwpdwl
Guunwduwinhs Yunguijnphg
Uhonty T
GEubpwwnnp

LY. 1.10. hU-nw dwupwpbinujwénipniup quwhwunnn ufubdwu
Glutny Ywwwpywd quwhwwniutiphg' uojwd ufubdwubpp
hwdwwwwwujuwu  Ywpgwynpnn  wqnwuowuubph  Jdhongny  uhuppnwqnwuowuh
gliuipwwnnphu hpwhwugnw Gu dwupnwpwynnb wnwlyunwynpdw
hwlwfuwwunygniup, huy jwpdwu Yuwpgquynphsht' uunigdwu wipnuip [44]: Npwbu
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Ywunu LXMW hwdwlwnpgbpu ogunwgnpdnud GU jwpnud/hwdwiuwlwunieniu nhuypbin
wndtipubip [42,43]: Wn wpdtipubpp npnotip ubpyuwjwgunid £ twfuwgddwt pwpnnieiniu
W fupunn Ywhuwsd £ upubdwih Yppwnnyeniuhg: <wply £ ugb, np swihwquug thnpp
pwuwyny wpdbtipubp niubgnn LLY-Gph nbwpnd ufubdwtu Ywpnn £ dwhuub) Jbd
dwdwuwy wyn wpdbtipubph dholt thnfuwtowwnytijhu [41,43,44], huy dbd pwuwyny
wndtiputiph nbwpn ufubdwu dwdwuwyh hpduwlwu dwup Yowfuuh win wpdbpubiph
dhol  thnfuwtowwnybing [42]: LLYMYW dbennp owunhdw] Yhpwnbint twwwnwyny
wuhpwdtomn £ npnop wdjw;  upubdwih  wwppbp  pGnudwénieniututphu
hwdwwwwwufuwunn  woluwwnwupwiht  hwwuwywuneniuubpp b npwug hwdwp
wUhpwdtignn uuniggdwu jwpnwitutpp [45]: <wjnuh £ [42], np jwpdwl Yupqwynphsubipu
nt hwwhwlwuwhu gGubGpwwnnpubpp woluwwmwupwihu dh dwywpnwyhg djnwupu
wugunw GU npnawyh dwdwuwyh pupwgpnid: Lwpnwubph  thnfuwbowunnudubipp
Ywwwpynw Gu nwutyjwly dhypnwpyywuutiphg dhusle dhihjwjpljwuubph pupwgpnid
[42,43], dhusntin hwwhuwywuniejwl wpdtiputiph dhol wugnwiutipp dh pwuh wugwd
wybh wpwgq Gu [42]:

Lphy hwdwédwjutigws W wuhuppnt  hwdwlwpgbph  wnwybinyeniuutipu
ognwgnpdtiint nt Rbpneniuutipp huwpwynpphuu gpowugtint fuunhpp  NWYnud L
hwdwlwpgbph hwdwdwjubgdwu FUSU Gnwuwyny [46]:

“Hw Engeynwup hbnwiu . hU-p pwdwuynwd £ hwuindwdubph, npnughg
Jntpwpwtgnipntd gwnuynn ufubdwubpp unwyunwynpynwd Gu dhlunyu
uhuppnwgnwuowuny [47], uwlwju wnwudht hwwnjwdubpp deyp djnwp ujwndwdp
wuhuppnu  Gu [46,47]: bhU-Gph  wwppbp  Gupwlwnnigwépubpht  Ywpnn  Gu
ubpywjwgyb] wpwqwagnpdnyejwu wmwpptip ywhwugubip [40], husp bwwwnwlwhwpdwp
E nwpdund npwug' wwppbp upuppnwqnwupwuubpn nwywnwydnpbp [48]: LoJwd
hwugwdwupubph 2unphhy’ FUSU dninbigdwtu Yppwnndp huwpwynpnieiniu £ wwihu
[nwgnighs ujwqbigul] hwdwlwpgh fubipquuwwnnwip [42,43,45,47,48]:

Stnwjhu upuppnu pinybpp pwdwpwp pwuwyp ujwgbgund £ hwdwlywpgh'
uhuppnwgnwuowuh thnfuwtuswwnnuiubpny  ywjdwuwynpywsd Lubipquuwwnndp (uy.
111 [2, 47]: Wn wwwbwnny hwdwwnpgh owwhdw| pwdwunp wnwppbp
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hwéwluwlywuwjhu wnhpnyeutiph ubpywjwgund £ GUSU dninbgdwdp twfuwagddw
hhduwlwu pwpnniejniup:

QUSU hwdwlwpgbipnud (uy. 1.12) upuppninhpnyputiph dhol inbinh £ niuGunwd
nJjwjubph  wuptuppntu  hinfuwbiwynyeyniu,  wyuhupt'  thnfuwugynn  wgnwtgwup
Ywwwpnd £ uphuppninppnyeh hwwnnd: Un bU-Gpp bwjuwgdynd Gu wjuwbiu, np
ninwpyywd  wjjwiubpp  Gupwpyytu  punniunn  uhuppnuhpnyeh wwppbpp
dwdwuwlwiht  vwhdwuwthwynwubppt  (hwunmwndwt dwdwtwy, wywhdwwwudwu
dwdwuwy W wyu) [49]:

Cwjnuph £ [50], np wpunwnpulwu gnpdptupwgh wulwwmwpnie)niuubipp,
utnigdwt jwpdwt W dhowdwjph 9bpdwumhbwup nmwwnwunwubpp Yuwpnn Gu ywunbwn
hwunhuwtw| hwnnpnwlygynn uhuppnnhpnyputph wwywmwynpnn  wqgnuwuwuubiph
ppenngutinh  [51], npnug wwwbwnny wndjwiubph punnwundp  wbnh  Ynwbuw
uwhdwuywd uvwhdwuwthwynuwubph  fuwjundwdp, huy punniujwsd  wgnuupwup
Yhwyinudh denwluynit dpbwynd [52-54]: UGwnwlwynunyeynup  (GU-Gppu  punpng
hwjwuwwuwjhtu Gpunye £ [52], npp Ywpnn £ hwugbigut] hwdwYwnpgh $niuyghnuwg
fuwthwudwu: Wu wnwowunw t wnphgbiph Giphu, Gpp yGpohupu wuhuppnt dnunpp
thnfuwtgwwnynud £ wphgbiph hwunwwndwt W/{wd ywhwywiudwu dwdwuwlubphg nw
Ywd 2nun [53]:

Utubdwjh dbdwgnid
/

Uhuppnwgnwupwuh uywnwd hgnpnigjniup

Uhuppnuinhpnyputiph pwuwyn
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LY. 1.11. Upuppnwqnwuowuh Eubpquuwwndwt' uhuppninhpnypubph pwuwyhg
niubgwé Ywujwoniejniup

bU  Uhuppnunppnyp 1 Uhuppnunhpnype 2

N

N

Uhluppnuqnuitipywi 1 UhUppnuqnuipwt 2

LY. 1.12. Gpynt upuppnuinppnype ntutignn FUSU hwdwlwpgp

dwdwuwlwiht wyn hwwndwdp hwynuh | «wpgbwd dhowlwp» wudwdp
[52,54]: Sphgbiph  dJnunph' Jbpohupu  wpgbwd  dhowlwipnd  thnfuwtgwnybint
nbwpnud uwpph bGpu punniund Bownpwdwpwuwywtu dGYy L gpn wpdtpubphg
wmwppbpynn wndbp: tw hwynup £ dGnwluwinis yhtwly wudwdp [52]: Ujn wpdtph
dadniejniup Ywfudwsd £ hwdwlwpgh uvungdwt jwpnuwhg: Ugnwuowup dGnwywjniu
ypdwynud Ywpnn £ gunugbp wunpng dwdwuwy, nphg htwnn, Ywiujwsd wnphgbph dnwnphp’
wngbywé dhowlwpnd thnfuwugwwndwu wwhhg, Ywpnn £ punnwbp unp wpdtipp Yud
yGpwnwnuw| bwiunpn yhdwy (uy. 1.13) [55]:
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\% [LL] ............. o uu T
] U.rllUQhU mu"l-lmh th /b
......... " IAV //
“.. [ Ununp
i

LY. 1.13. Gpyunwyin nphgbipnud dewnwlwnitu ypdwlyh wnweowgnidp
Ugnwtowuh' dknwluwyniu yhéwynd guudtine @5 5, hwjwuwlwunieiniup npnaynid £
[56]

o=@ noc’@: (1.3)
npntin - @554 -p  wgnwuowuh  dhnwlwniy Jhéwynd  hwjnuygtine, Q, 6.
uhtuppnwgnwiwth wwuhy nwnuwint wwhhg . dwdwuwy hbwnn  dGnwluwniu

Jhéwyh wwhwwudwu hwjwuwywunyeniutbp bu: G; 5-p hwyjnuh £ twl npwbu
fuwthwudwu hwjwuwywunie)niu:

Ubtnwlwjniuniejwt wnwowgiwt @; 5, hwjwuwlwunysjniup npnoynwd | [56]
7,
Qﬁéé. E:a'_o’ (14)
Lie

npwtin 7,-p uhtuppnwgnuiiowih Gwlwnh oning wingtyws dhowlwipt £, huy &'
uhuppnwgnuwuwuph wwppbpnejnwup: (1.4)-p Yupbh £ ubpyujwgut [56]

Groe. 7 *1e: (1.5)
Sphatinh Gph' dGwnwlywyniu yhéwly pulyubine wwhhg £, dwdwuwl wug dEnwhwniu

Jypdwyh wwhwwudwu hwjwuwywunigniup npnaynid k [56]

Gioc. o€’ (1.6)
Wuwhuny, (1.3)-(1.6)-hg fuwihwudwu hwjwuwlwunyejwu hwdwp unwgynd k [S6]

L

Qo= Te€4 (1.7)
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T - U punipwgpnd £ wiphgbpp Giph' denwlwniu yhéwyhg nnipu quint wpwgnieniup
[55,56]:

éDV , (18)
n

npwinbin AV, - p L AV, - p, hwdwwywwwupuwuwpwn, t;, W t, wwhbphu dEnwluniu
wqnwuowuh W npw 2podwd wpdtiph wmwppbipniegniuubpu Gu: Wn wmwppbpnyeniutbpp
denwywyniu yhdwynd dnin Bu gpnjht, puy puwlwunu ypdwynd® uunigdwt jwpdwu
wndtiphu [54-56]:

t

(1.7) = nw 7'09_% pwnwnnhsp Ynsynid £ dGnmwluwyniunygjuu ywunnthwu b bpwuwyynud
a wnwnny [55]

~

¢

d=Te ' (1.9)
Sphgbph' wuhuppnu dnunph 75 , . hwwuwywunyejwdp thnfuwtgwindwu nbwpnud
npw / fuwhwudwu hwéwlunygywu hwdwp Yuwnwgyh [55]°
— * *
I =lu6éd ad (1.10)

(1.10)-hg wiphgbiph fuwthwudwu ywppbpwwunygjwu hwdwp Yunwgyh [55]

~ ‘ﬁ"‘

Toea™

= 1.1
frosdd (10

Ubnwlwniunipjwt  hwjwuwlwuwhu  punyph wwwéwnny 75z ,np  hwjwuwlywu

1 e
/

fuwthwudwtu  wwpptbpnyeynwuu £: Nppwu  wiphgbph  dnunpp  uhuppnwqnwuwup
dwlwuwhtu dnunn £ hnpuwtownynwd, wjupwu wybih Gpywp £ dGunwlwins yhdwyh
Ywyniuwgdwu wnbnnnieiniup (uy. 1.14) [55,56]:

Ubnwlwjniuniggwu  wnwowgnpwd  hbtwnmbwupubph  Juwuqwynpniejut
wwwbdwnny FUSU hwdwlwpgbpnud upuppnunppnypubph dholt indyuijubph  hnwwip
thnfuwtwynyeiniu wwwhnybip twfuwgddwu Yuwpunpwagnyu b pwpn fuunhputiphg dayu
E:
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h uyqpwut SUSU hwdwywpgbipp dowyyt) Gu upuppnu L wuhuppnu
ufuidwubph wnwybnyeyniiubpp dJhwynpbine bywwwyny [2,47,48]° gnigwhbinwpwn
hwnprwhwpbiny npwug ptpnienituutipp [2]:

-~

&

—t
=

Ywnuwgdwu dwdwuwy

/1= TN

Ununp - uhuppnwgnwuawu htinwynpnipiniu

LY. 1.14. Ywyniuwgdwu dwdwuwlyh' dnunph b uhuppnwgnwuowup Gwlwwnubph
htinwynpniejniuhg Ywfunwp
Snpw| uhuppnwqnwuowuh pwgwlwjniejntup FUSU hwdwlwpgbpht wnwihu E dh 2wpp
wnwybinyejniuubp’

1 htounwunw £ nbnwjhtu dwlwpnwynid upuppnwgnwuywuh pwotudwt guugh
Uwfuwgonidp [57],

1 wnwudhu uhuppnwgnwuowuubph ninhubph hwdbdwwnwpwnp Yupb |hubne
ounphhy' qqwihnpbu ujwgbgynd Gu mwlyunwynpnn wqnwuowuh nwgnwubpp
U npwug niubigwé pwgwuwywu wgnbignieiniuutipp [48,53],

1 pwgwywnd £ UGy qnpw|  uhtppnwqnutwih’  swthwqulg  pwpn
Ywnnigywdp ntubignn pwotudwt gwugh wwwéwnny gpwd tubipghwt [58],

1 pwqdwpehy wbnwjhu upuppnu Jdhwynpubph gnineyniup Ywpnn £ bwwbiu
Ypbwwnbi hwdwywnpgh Eubpqwuwwnnwdp, pwuh np jnipupwgnip dhwynph
hwdwp  Ywpbh £ npnpp upw  hwdwp  owwnphdw] hwdwdwjubgdwu
hwéwluwlwunie)niup [42,43],
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1 tubpquuwwndwu ujwgbigdwt' LLY dbennh Yhpwnnudp wwpgbigynd
[44]:

3nyg £ wnpydb, np wyu dbpnnh Yhpwnnwp SUSU hwdwlwpgnw hwugbigunwd
Euywndwsé tubpghwih 33% ujwqiwu' 10% wpwqugnpdnypjut  Junpwpwgdwl
hwoyhu [44]:

QUSU  hwdwlwpgbph  wy  wnwybniejniuubphg £ thnjuwtugwndwt
wnunwyutiph U EjEYunpwdwqupuwywu hunbpdpbipbughwih tdwqgbignudp [59,60]:
Qnpw| uhuppnwqnwuowu sniubignn wju hwdwlwnpgbpp, vwlwju, nwbu dh 2wpp
Ywplnp uwhdwuwthwynwiubp [2,46-48]: Uuhuppnu Gupwhwugnygubtinh
hwdwdwjubigdwu AU-Gphg wwhwueoynd L dawnmwlwiniunigjwu tjwundwdp pwpép
hnwwihnyeinu [16,17], pwpdp wpunwnpnnuywunyginiu bW htwpwynpphuu thnpp UBLK
[61]: Pninp Gptip wwhwueubipht dhwdwdwuwly pwlwpwpbip swihwqwuug pwpn fuunhp
E [46]: Wn puly wwuwbwnny AU-h wpnnibwybnnggniup npnadnud £ ndjwy ufubidwih
wnwolwihtu wwhwugubpp pwywpwnbint niuwyniejwdp [12,13], husp funspunnunnud |
hwdwdwjubgwsd upubdwubph hwdwwhwnwup twhwgddwu bLppninnt  dowydwup:
Cwdwwwunwufuwtu AU dowybint fuunhpp upuppnuinhpnyputiph pwuwyh wbéh hbwn
wdblh £ pwpnwund [2]: UhUunyu dwdwuwly, |phy wuhtuppnt ufubdwubipp
hwdwudwunyejudp AU-h Yhpwnnwip dGdwgund £ hwdwwnpgh punhwunyp dwybiptiuu
nt Eubpquuwwnnuip b uwqgbigund wpwgqwagnpdnieyniup [59]: FUSU hwdwlywnpgh
wpwaqwaghpdnyentup fuhun Juiujwsd E npwund wupuppnu pinyutiph hwdwdédwjubgdwu
punpwd  GnwuwYhg [14], pusp wwhwtuond £ Gwhiwgsh  dwupwdwul
nwunwuwuhpneyntt b wyjwuwynpnwi: YUSU hU-Gph twfuwgddwu hwdwp dowlyywsd k
Gpeninh (uy. 1.15) [2]: Lwjuwgddwt wnwohu thnynd hpwlwuwgynw £ hwdwlwpgh
pwdwund  wyblh  thnpp  dhwynpubph’  Gubind  Jbpohuhu  hpbpwpfupyuywu
Ywnnigywdphg  [2]: UWunthtwnl,  hhdudbind  upubdwh  uhuppnwqnwuowuh
wwppbpnygjwt, dnunpwihtu b Gpwiht wgnwuswuubph dwywwnubph wnbnnnuyegjwt Yypw'
hpwywuwgynd Gu Jdp  pwuh QU-tp [2,14]: Wu thnynd  hwnnpnwygynn
uhuppnuinhpnypubipnh  jntpwpwugnip  qnygh hwdwp punpdnd £ hwdwéawjubgdwu
hwldwwwuwwufuwtu dhongp [2,13]: Wunthtiinb Ywwwnpynw | ufubdwubph upupbq, b
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unnigynd - £ twpiwgdwd  hwdwlwpgh'  hgnpnigjuu b wpwgugnpdniejwu
wwhwugubpht pwjwpwpbp: SGjuuhluwlywu wnwownpwuphtu spwywpwpbine nbwpnid
Uwhuwgddwu thnybpp Ypyuynw Gu:

Pwgh JAU-h owwhdw| puwnpnyeniupg, SUSU hwdwlwpgbpp wbunp |
niuGuwu Lubpqwiuuwynn b hnwwih uhuppnwgnwuwuubph gGubpwwnnpubp [62,63]:
Npwbiu uhuppnwqnwuowuh qbubipwwnp oguwagnpdynn onwlwdédl gtubpwwnnpubpp
[62] pwwlwuhu qquintu Gu dhowdwyph thnithnfunyeynwiutph uywwndwdp, b npwug
thnfuwpbu bwfupuwnpth £ Yhpwnt) thnywihtu hwdwjwpdwu hwdwlwpgbpp [63]:

|

[ Uwutwwinnmd ]

sulwdwyibgiut |
Uhongh piinpnipnih J

Uhtippnt upubuwiikph [ Y Epwdwubunnid ]
uhlphq L

|

[ Uwnnignid

LY. 1.15. FUSU hwdwlwpgbiph bwfuwqgddwt Gppninhu

Uhuppnunphpnypubph pwuwyh wéhu gngpupwg’ bwlwu dbédnuyeyniuubph |
hwuunwd uhuppnwgnwuwuutiph qbubipwwnputipphu pwdhtu pulunn Lubipguwuwwnnwip
[42, 64]:

Wuwhuny, SUSU hU-Gph  6G2gphin b wufuwthwt  gnpdnlubinieiniut
wwwhnybiint hwdwp  wubhpwdbtipnn £ wupuppnu  pinyubph  hwdwdwjutignd, husp
hpwlwuwgynud Lt hwdwdwjubgnighsubph [65] U hwdwdwjubigdwu huwnbpdbuutipp
dhongny [66]:
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1.2. Swppbp hwbéwhunieiniuubpny  wwlunwynpynn  pYwihu  ufubdwubph
hwdwdwjutigdwu dhongubiph dowydwu wpnh yhdwyh ybpnidnieyniup
Lwfunpn  swpwnpwuphg hGwbnd £, np UGpJuyndu - wnlw £ wwppbp

hwéwfunieniuubpny wwlyunwynpynn (GU-tph hwdwdéwjubgdwu dhongubtiph dowlydwu

fuhuwin wuhpwdtiannie)nil:

Cwdwdwjubgdwu hwjinuh dnuinbignudutiph  ybipindnyeyniup [17,65-59] gnyg L
wmwihu, np npwup dGnwywjniungjwt wnwowgdwt hwjwuwywunientup ujwgbigunwd
Gu  upuppninppnypubtiph  dhol.  |pwgnighs  hwwwnnwtbph  ubpdnddwt L
wpunwnpnnywunywt  ujwqbgdwu  hwodhu  [65,66]: Snnuygynitu. nwubignn
hwdwdwjubigdwu Jdhongubpp nwuwlwpgynd Gu  hbnlyw| fudpbph’  wphgbpwihu
hwdwdwjutignighsubip [65,69] U hwdwdwjutigdwu hunbtipdbjuubp [66,69,70]:

Sphabpwhu hwdwdwjubignighsubtipu nt npwug nwpwwnbuwlubpp
nwnwibwuhpybi Gu pwqlwpehy w2fuwwnwupubipnid [17,65,66,69,71,72]:
Uwutwynpwwbu, [72]-nd putwpyynd Lt hGwnwnwpd  Yuwny  dnyuinpwyGpunpny
wmphgbpwiht hwdwdwjubgnighsp  (uy.  1.16):  NRU-p, nGYwdwpnn  wgnwuwu
gliubpwgubny, mbntlwgunw £ CU-hu, np ybipghthu dnunpwjht wndjwiutipp hwuwubh
Gu: GYwdwpnn wgnwupwup, Gpyuphgbpwuh hwdwdwjubignigsh dhongny CU-nwd
hwdwdwjubgytny, wlywmhdwgunid £ dnyunhwtpunph’ NhU-hg ndjw| punniunn dnunpn:
Gnpp nElwywpnn wanwtwup wwuhy £, wywhy b dnynhwipunph® B3 wiphgbiph Gpht
dhwgwé dnunpp: Wu  hwdwdwjubignigsh  twwu  plpnyggniup 4 nmwlyunwghu
wwppbpnyjwu hwwwnnwiu E, npp ujwqgbigunud k hwdwlwpgh
wnuwnpnnuywunie)niup:

[17]-nwd nunwWuwuppjwd Gu 3 wdbtwwnwpwdJwsd nphgbpwiht hwdwawjubgnighsubpp'

dwywpnwywipu  (UL), dwlww-gpwugnn (8%) L pdwynyu gbubpwgunn  (h9):

Uofuwwnwupnud uwnwpybi b npwtg fubpquuwwndwt b hwwywndwu hwdbdwwnngend’

wnwug abnpubinddwu wpdwlwgpnyenuttph b npwug hpwlwuwgdwdp nGwpbpnid:

U<-h (uy. 1.17) [17,65] wotuwwnmwuph ulygpniupp hhduwd £ punniunn upuppninhpnyeh

dnwnphtu  [pwgnighs hwwwnnd wybugubine ypw: Uju hwdwdwjubgnigsh wnwohu

wnphgbph Gpwht wgnwuowuh' denwyuwyniu ypdwynd hwyinuybint nbwpnd tnpdnd &
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wu Jdh wwppbpnientu, nph pupwgpnd wju YybGpwlwugquh hp puwlwunu yhbwyp, L
U<-h Gipnud youwynpyh 6hoin nnpwdwpwuwlwu wpdbp [65]: U<-p hhduwywund
Yhpwnynwd £ dhwywnpg nGlwdwpnn wgnwupwuubph hwdwédwjubgdwt hwdwn [66]:

' Ml
[ d
Unuwnp I3 — . B3q o
1
A2 I - R
|
1
1
1
1
1
I
nel. d g | d q dCI
Al | B B2
UU-A \
=P
Uu-B :
1

Uhuppnunhpnype 1 Uhuppnuinppnype 2

LY. 1.16. <Gunwnwnpd Yuwwny dniywnhwtpunpny wnphgbipwjhtu hwdwdw)jubtignighsp

Wu niuh bwywu pblipnuejntu, npp Yupny ujwgbigund £ npw hnwwihnyeynup
[65,66]: Upynud L GUpwnpnuyenu, np  wnwohu  wphgbph  bGpnwd  wnwowgwd
danwlwniuneniup  YGpwlwugquynd £ wnwybjugnyup  dBYy  wwppbpniygjwu
pupwgpnud: Lowd bLupwnpnientup gnpdtwlwu Yuwplnpnieintt UkpYwjwgunn  dh
ownp nbwptpnw wpnn £ wbinh sniubbwy, husp Yhwugbiguh hwdwlwpgh fuwthwudwu:
U<-h  dhongny pwqiwlwpg wqnwbowuubp hwdwdwjubgubiine nbwpnwd  wjn
wqnwuowuh nipwpwbsngp . Ywpg  hwdwdwjubgytine £ wnwudhu U<-nd  [65]:
$njuwugwwnynn Ywngbipp, npnup Yhwynudbu deinwywynitt ypbwynid, hptiug punniunn
wphgbpubpht Yhwutubt  upuppnwgnwuowuh  wwppbp  Swlwwubph  dwdwuwly'
wnwowgubiin wqnwuowuh wnwdwnnud [66]: Unwdwnnuiubp <6u  [hup, Gpeb
wwwhnyyh dhwdwdwuwly dhwju d6Yy Ywpgh thnjuwugwmnnwip, husp huwpwynp k
hpwlwuwgub] pwqdwlwpg wgnwuowup Spbh Ynnwynpdwu Gupwpybing [55,56]:
Wunwwdbuwyuhy, hwdwdwjutigdwu Udwlwunhy Bnwuwyp pwqdwpehy
Yhpwnniejniuubpnud bwywwnmwlwhwpdwp sk:
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Ununp Gip

S Q S Q

CLR CLR

Uhuppnwgnwuawt

LY. 1.17. Uwlwpnwlwihtu hwdwdwjubkgnighsp

[65]-nd ujwpwgpynwd L dnunpwjht wgnwtowuh  thnfuwtu9wunndp gpwugnn
hwdwdwjutignighs, npp hwjinth £ dwlhwwn gpwugnn hwdwdwjutignighs (894<) wujwdp
(uy. 1.18) [65]:

0894, ufubidwnud ogwnwgnpdywd hwdwygwlwu wnmwpphg Ywhujws, Ywpnn k
gpwughb] jwd npwlwu, Ywd pwgwuwlwu dwlywwnmubpp b Gpnud gbutpwgub] wywnhy
Ywd ywuhy wqnwuowu [65]: Wu hwdwdwjutignighsu nwuh unyu pbipnueniuubpu, hus
U<L-u. wju ntuh Gpynt mwlunwiht wwppbipnygjwup hwywuwp dnunp-tGip hwwwnn b
wnynd £ Gupwnpnieginiu, np dGunwlwinit wqnwuowuu nwwy £ gbpwywuquybne
uhuppnwqgnwuowuh JdGYy wwppbipnyejwu pupwgpnd: B9<-h Gogphin wfuwnwuph
hwdwp npynwd £ wywhwty, np dnwnpwjht hdwynyuh wnbinnniejniup wbwp £ dGd |hup
npw uhtuppnwqnwtiwuh wwpptipnieiniuhg:

bip
Ununp
SET SET SET
[ >——s a5 a5 ™ a—=
R cr? R cr® R _cr?
Uhuppnwgnwtwu

LY. 1.18. Bwlwuwn gpwugnn hwdwdwjubignighsp
Cwdwdwjubignigsh djnwu wbuwyp  npp pulwpyyty £ [65]-nud, PG
hwdwdwjubtignighsu £ (uy. 1.19) [65], npp dnwnpwiht wqnwuowuh thnfuwugwnnidp
gpwugbnt nbwpnw Gpnd gbuGpwgund £ wnwlunwiht wgnwupwuh wwppbpniegjwu
swihny hdwnru b Ypyhu hhdugwsd £ Yypnhhojw tupwnpnygjwu Yypw:
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Cwdwdwjubgnighstph wyju  wnbuwlyubph  YbGpwpbpw  [65]-nd wpdp L

punhwupwgyt) Gu hGnlyw| nhurnwpyndubipp

T

“pwup nwbu nmwlunwiht ywppbpnyejuwu Ypluwwwnhyh swihng hwwwnned:

! Lwpuwwbu wpynd £ Gupwnpnyeniu, np wnwehtu wnphgbiph Gipp dGnwlwntu

T

ypbwynud  hwynuydbint nbwpnd  wbwnp £ Jbpwywuqudh  dwlwpnwywiht
hwdwdwjubignigsh  nbwpnw, dbGly  wwlunwht  wwppbpnuygjwl  pupwgpntd,
wjwwbiu hwdwdwjubtignigsh Gipp bu Yhwjnudh dinwluwinit ypbwynid: Pwpdén
hwéwhiwywuwhu U pwqiwphy wy  Yhpwnnipnuubpnd  dGwnwlwyniu
wqnwuowuhg YbGpwywuquybint hwdwp Jupnn £ wybh 2w dwdwuwy
wwhwuoyb

“pwup Yhpwnwywu Gu dhwlwpg ntywdwpnn  wgnwupwuubp
hwdwdwjubgubhu: Pwqiwywpg wqnwuowuubph hwdwdwjubgdwt nbGwpnid
ytpohthu  jnipwpwuynip Ywpgp  Yhwdwodwjubgyh  dbGY  wnwudhu
hwdwdwjutignigsny: Un nbwpnwd, mwppbph ubppht hwwwnnuwiuGph otinnuwiubph
wwwbwnny, Yw hwjwuwlwuniejniu, np upuppnuwgywsd Ywpgbipp punniunn
uhuppninhpnyph  dnunpht Yhwuubu  dGyp  dnwh ulwwdwdp  npnawyh
nipwgnudubipny, husp Yhwugbguh wqnwuowuh wnuywndwu:

R b
[ >—— s SFq s SETq s SETq

R cLR 0 R cLR @ R cLlr @
Uhuppnwgnwtpwu

LY. 1.19. hdwnyu qbubipwgunn hwdwdwjutignighsp

[65]-nwWd upynud £, np hwdwdéwjutignighsubiph wju inbuwyubpp Yppwnynwd tu twle

dbtnputinddwt wpdwuwagpnieiniu  hpwwuwgunn hwdwdwjubgdwu dninbignwiubpnid:

Ubunwwjniunigniup pwgwnbint tnbuwuyniuhg wjn dninbignudubip wybh hnwwih -

wytith U
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