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I  BAB  

NAULUHADNEP  

 

.A  alasaM gnakaleB rataL h 

n nakapurem aisenodnI  aynutas halas ,mala naayakek naka ayak gnay arage

 halai  helo ismusnokid nad iapmujid kaynab hadus tubesret hauB .agan haub

lanekid uata agan hauB .aisenodnI takaraysam   aman nagned aguj ayatiP  nakapurem ,

 ilimaf irad atoggna nakapurem gnay siport haub utas halas eaecatcaC   ilimafbus nad

aediotcaC r tareB .tabmarem hubmut gnay namanat nakapurem agan hauB . ata -  atar

053 ratikes halada ayn ( harem gnigadreb agan hauB .g uerecolyH suzihrylop s  ,)

 kiranem gnay naharemek ugnu anrawreb haub gnigad ikilimem gnatam halet alibapa

 nagned ria gnudnagnem kaynab nad sulah rutsket ikilimem aynhaub gnigad anamid

atarem rabesret gnay matih anrawreb licek ijib )2,1( . 

 agan hauB mativ rebmus ikilimem gnay C ni  ria tural gnay tares nad raseb  ,

larenim - n ikilimem anamid nimublaotif nad larenim nadiskoitna iagabes iggnit iali  .

p gnay nadiskoitna nenopmoK kiport haub adap hapmilreb gnila  halada aynaratnaid la

 .snialateb nad ,kilonef ,dionetorak P purem lonefilo a  kilonef nenopmok utas halas nak

gnay   lonefiloP .nadiskoitna sativitka aumes padahret gnitnep narep nakniamem

haub ijib nad gnigad adap nakumetid kaynab dionovalf itrepes )3( agan hauB .   ayak

nudnak anamid ,muislak nad ,muidos ,tares ,nietorp ,muissatop naka  kiab tubesret nag

aynnial gnay haub nagned nakgnidnabid natahesek kutnu )1(  .  gnigadreb agaN hauB

 harem  )suzihrylop suerecolyH(  gnay sisilanA .iggnit gnay nadiskoitna radak ikilimem

,0 malad id kilonef awaynes halmuj naklisahgnem accebeR helo nakukalid halet  g 5

 gnigadreb agan haub kilonef radaK .gm 20,71 ± 13,68 rasebes agan haub gnirek kartske

 gnasip irad raseb hibel huaj ini harem  ).ps asuM(  ,g/gμ 011 kilonef nagned  seirrehc

/μ 0813 kilonef nagned irrebeulb nad g /gμ 076 kilonef nagned g )9( .  

am aynmumu adaP  anahredes araces hisam agan haub ismusnokgnem takarays

 sitkarp gnaruk hisam asarid tubesret araC .suj taubid uata gnusgnal nakamid itrepes

 helO .agan haub gnudnakid gnay taafnam helorepmem kutnu neisife gnaruk nad

uti anerak aynisatagnem kutnu ,  aubid ulrep  nad sitkarp hibel gnay naaides utaus t
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 telbat halada aynutas halas ,neisife hibel tnecsevreffe  ,hadum tagnas aynnaanuggneP .

 naka tabo ,ria isiid halet aynmulebes gnay saleg malad ek nakkusam id telbat utiay

ka telbaT .areges nagned munimid tapad nad ,tural  helo tapec nagned hasipret na

OC nasabebmep  2  tartis masa nad tatrat masa aratna iskaretni tabika ria malad id

tanobrakib uata tanobrak ilakla magol nagned )4( . 

atnarep iagabes iuhatekid neipiskE utaus nasapelep isaludomem nad ar   .fitka taz

apad aguj neipiskE  nagnukgnil irad isadarged nawalem kutnu libatsnep iagabes t

 ihuragnepmem tapad neipiske nad tabo aratna aimik nad akisif iskaretnI .aynratikes

 atres isakife aguj uti niales ,tabo irad satilibiavaoib nad ,satilibats ,aimik nataki

tabo nanamaek )5( . 

enep adaP aharguN helo nakukalid gnay aynmulebes naitil  )1102(  ,  taubid halet

 telbat tnecsevreffe  ini agan haub kartske irad 6( )  .  telbat helorepiD tnecsevreffe   nagned

 ,%2 )PVP( nodilorip linivilop takignep nagned alumrof adap tapec gnay tural utkaw

y telbat uti niales  .ria malad ek nakturalid taas adap hinrej naklisahid gna  numaN

 tubesret naitilenep  anerak helO .tubesret naaides irad satilibats iju adap iapmas muleb

 ini naitilenep adap ,uti id nigni  telbat satilibats iju nakukal tnecsevreffe   haub kartske

 halet gnay agan  telbat irad nalibatsek iuhategnem kutnu aynmulebes taubid

tnecsevreffe   .tubesret  

 naujutreb satilibats ijU  kutnu nakulrepid gnay isamrofni helorepmem kutnu

 nakutnenem kutnu nad aynilsa hadaw malad isamraf kudorp rade asam nakutnenem

nanapmiynep isidnok 7( ).  anerak ,alup kiab gnay nalibatsek ikilimem kiab gnay telbaT

 nagnat ek iapmas telbat aggnih utkaw nakhutubmem naka iskudorpid telbat haletes

 malad hisam nemusnok nagnat ek iapmas halet gnay telbat nakparahiD .nemusnok

rep uti anerak helo ,kiab gnay naadaek  telbat padahret satilibats iju nakukalid ul

tnecsevreffe  .ini  rotkaf adap gnutnagret isamraf idaj kudorp satilibats isis utas adaP -

ayahac nad ,napabmelek ,uhus itrepes  nagnukgnil rotkaf ,  halada nial gnay isis adap

kaf rot - orp nagned nagnubuhreb gnay rotkaf  irad aimik nad akisif tafis itrepes ,kud

ok nad naaides kutneb ,neipiske nad fitka nahab  ,nataubmep sesorp ,aynisisopm

is samegnep nahab tafis atres ,hadaw naputunep mets 7( ). 
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.B  halasaM nasumureP  

urid tapad sataid gnakaleb ratal nakrasadreB samrep utaus naksum  utiay nahala

b  satilibats anamiaga kisif   irad )TLK( sipit sipal ifargotamork liforp nad telbat  

tnecsevreffe   kartske  kilonate agan haub  uhus iagabreb id nananpmiynep adap ? 

 

.C  naitileneP naujuT  

juT m halada ini naitilenep irad nau  nalibatsek iuhategne  kisif p nad  lifor

 )TLK( sipit sipal ifargotamork  telbat irad tnecsevreffe   kartske  kilonate  agan haub

uhus iagabrebid nanapmiynep adap . 

 

.D  naitileneP taafnaM  

  lisaH   telbat ianegnem isamrofni irebmem tapad nakparahid ini naitilenep

tnecsevreffe  apad gnay agan haub nugid t nadiskoitna iagabes naka  nakirebmem ,

 telbat irad nanapmiynep nalibatsek ianegnem isamrofni tnecsevreffe   nad ,agan haub

 nad sitkarp gnay naaides kutneb nagned agan haub ismusnokgnem tapad takaraysam

gnep habmanem tapad nakparahid tubesret isamrofnI .neisife  tabo ianegnem nauhate

.umli nagnabmegnep kutnu nad imala  
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II BAB  

AKATSUP IDUTS  

 

.A  akatsuP nauajniT  
.1  agaN hauB  

 uata agan hauB tiurf nogarD  ( nu suerecolyH d suta eaecatcac ylimaf ; )  taas

dnI id nakgnabmekid kaynab ini M irad lasareb gnay hauB .aiseno iske ini ok  

cac ylimaf nagned adebreb  .rages nad sinam asar ikilimem inkay ,aynnial eaecat

 .irud tapadret gnatab sudon pait adap halada ini namanat irad nial nasahkeK

irah igap adap uyal nad irah malam adap rakem agnuB (8). 

 inkay agan haub sinej tapme tapadreT gan haub ( hitup gnigad a  suerecolyH

sutadnu ( harem gnigad agan haub ,) suzihrylop suerecolyH  gnigad agan haub ,)

( harem repus sicneciratsoc suerecolyH  hitup gnigad gninuk agan haub nad ,)

( suhtnalagem suirecineleS )(8). B ay agan hau kinagro masa naka ayak gnatam gn  ,

orp  nad ,muislak ,muisengam ,muissatop itrepes nial larenim nad niet  .C nimativ

kilonef rutkurts sativitkA   anamid sabeb lakidar pakgnanem malad narepreb

agan haub irad nadiskoitna rebmus natakgninep padahret isubirtnokreb 9( ). 

lek malad kusamret agan hauB  kopmo ilimaf uata sutkak namanat   eaecatcaC

 ilimafbuS nad aenaerecolyH  ,suneg aparebeb tapadret ini ilimafbus malaD .

 suneg malad kusamret agan haub nakgnades suerecolyH  iridret nup ini suneG .

lada tubesret agan haub irad isakifisalk nupadA .seiseps 6 ratikes irad  : ha  

modgniK   : eatnalP  

isiviD   :  atyhpohtamrepS  )ijibreb nahubmut(  

isividbuS   :  eamrepsoignA  )pututret ijib(  

saleK   :  eanodelytociD  )aud gnipekreb(  

odrO   :  selatcaC  

ilimaF   :  eaecatcaC  

ilimafbuS   :  aenaerecolyH  

suneG   :  suerecolyH  

seisepS   : lop suerecolyH  suzihry )harem anrawreb gnigad( 01( ). 
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1 rabmaG  . agan haub rabmaG . 

 
.2  nadiskoitnA  

 hagecnem uata tabmalrepmem upmam gnay lukelom halada nadiskoitnA

isadisko  sabeb lakidar naklisahgnem tapad isadisko iskaeR .aynnial lukelom  ,

 anamid  iskaer tubesret  asurem tapad  iskaer irihkagnem nadiskoitnA .les k  tubesret

 isadisko iskaer tabmahgnem nad ,sabeb lakidar teidemretni supahgnem nagned

aynnial  hubut id ajrekeb gnay ,E nad ,C ,A nimativ utiay amatu nimativ agit adA .

 nad E nimatiV .nadiskoitna iagabes nakapurem C nimativ  nadiskoitna   gnay imala

tauk ( 11 ).  licekrepmem kutnu ayapu iagabes nakanugid nadiskoitna amatu isgnuF

sesorp aynidajret   sesorp aynidajret licekrepmem ,kaynim nad kamel irad isadisko

,nanakam malad nakasurek   irtsudni malad naiakamep asam gnajnaprepmem

anakam gnay kamel satilibats naktakgninem ,n   atres nanakam malad gnudnakret

isirtun nad irosnes satilauk ayngnalih hagecnem 21( ). 

 

.3  iskartskE  

 taz iskartskegnem nagned helorepid gnay takep naaides nakapurem kartskE

m inaweh aisilpmis uata itaban aisilpmis irad fitka  gnay turalep nakanuggne

 uata assam nad nakpauid turalep aumes ripmah uata aumes naidumek ,iauses

 gnay ukab ihunemem aggnih naikimedes nakukalrepid asisret gnay kubres

 araces ukab nahab isartskegnem nagned taubid kartske raseb naigabeS .nakpatetid

isalokrep  nahab raga isalitsed arac nagned naktakepid aynasaib talokrep huruleS .

 sanap anekret nikgnum tikides amatu ( 31 ). 

 irad lasareb isaresaM .isaresam sesorp iulalem agan haub iskartske sesorP

gnilap sesorp nakapurem isaresaM .madnerem aynitra gnay nital asahab   tapet
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 paserem aggnih madnerid kutnu naknikgnumem sulah hadus gnay nahab anamid

nihes ,les nanusus nakkanulem nad  taz agg –  turalret naka ayntaz (6). 

 

.4   telbaT tnecsevreffE  

tnecsevreffE   nad masa aratna ria malad id idajret gnay iskaer nakapurem

 asab bmem gnay S .adiskoidnobrak kutne  gnay masa rebmu asaib    nakanugid

taelam ,tartis halada .taramuf nad tapida ,tartrat ,   gnay asab rebmuS asaib  

uirtan ,tanobrakib muilak ,tanobrakib muirtan halada nakanugid  nad ,tanobrak m

tanobrak muilak 41( ). akanugid asaib gnay edoteM ep malad n m  telbat nataub

 tnecsevreffe  ria lukelom utas ,ini edotem irad pisnirP .narubelep edotem halai

 .kubres rupmacnep iagabes kadnitreb tartis masa lukelom paites adap ada gnay

kubres nagned nakrupmacid urab ,kubres nakidajid tartis masA - aynnial kubres  

 kiab hibel nad tapec araces nakukalid nakudagneP .narupmacnep aynatarem kutnu

 aynpasihret hagecnem kutnu hadner aynnababmelek radak gnay nagnukgnil adap

nahab helo aradu irad ria pau -  hibel idajret aimik iskaer aggnihes aimik nahab

ep iaseles haleteS .inid id kubres nad napman sata id nakkatelid kubres nakudagn  

39 aratna uhus adap nevo 0C– 401 0 kalobid ,C -  .masa nahat letaps iakamem kilab

 iapacnem haletes nad nops itrepes idajnem kubres gnusgnalreb nasanamep taaS

kubres )itor nanoda itrepes( tapet gnay natadapek   nad nevo irad nakraulekid

naknigniid gnay iauses lunarg taubmem kutnu nakaya utaus iulalem samerid (6). 

 telbat nataubmeP tnecsevreffe   napabmelek isidnok lortnok hawab id surah

 iskaer aynidajret iradnihgnem kutnu tnecsevreffe  hawabid surah nanapmiyneP .

 %52 52 uhus adap HR o K .C d nagnutnue  telbat ira tnecsevreffe  id akij  gnidnab

 hibel ayniska ,asar ikiabrepmem kutnu natapmesek nakapurem aynnial laro telbat

aynnarasamep iges irad nad ,neisap turep adap nakgnaneynem (4). 

 

.5  neipiskE  

 gnay isnatsbus nakapurem neipiskE  muidem iagabes nakanugid   kutnu

itsamem kutnu nakanugid neipiskE .natabognep kefe irebmem  kudorp awhab nak
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ikilimem  tabo   ikiabrepmem kutnu emulov nahutubek nad ,isnetsisnok ,tobob

naaides utaus 51( ). 

 telbat isalumroF tnecsevreffe   nahabmat nahab nakanuggnem : utiay  

.a  masa rebmuS  

 gnay masa rebmuS asaib  taelam ,tartis halada  nakanugid  tapida ,tartrat ,

 .taramuf nad s nakapurem tartis masA y masa rebmu  nad nakanugid asaib gna

masa asar nakirebmem 41( ). 

.b  asab rebmuS  

 gnay asab rebmuS asaib  rakib muirtan halada nakanugid  muilak ,tanob

rak muirtan ,tanobrakib  .tanobrak muilak nad ,tanob  tanobrakib muirtaN

s nakapurem gnay asab rebmu  nakanugid asaib 41( ). 

.c  takigneP nahaB  

 iulalem telbat lunarg idajnem kubres takignem isgnufreb takignep nahaB

 nakapmokek nakkianem uata isehda ayad  adap ada halet gnay isehok ayad

 .isignep nahab  ipatet ,gnirek kutneb malad nakhabmatid tapad takignep taZ

 nahab alibapA .natural kutneb malad nakhabmatid akij kiab hibel naka

 gnay natakelrep idajret naka akam tikides ulalret nakanugid gnay takignep

d hamel  kanul ulalret telbat na (6). 

 nakanugid gnay takignep nahab utas halas halada nodiloripliniviloP

 isalumrof malad nakanugid gnires nodiloripliniviloP .telbat nataubmep malad

 telbat  .tnecsevreffe  gnay nodiloriplinivilop irad naturalek nakanerakid ini laH

kiab   ria maladid ( 61 ). 

.d  isignep nahaB  

 ,asokulg ,asotkal halada nakanugid aynmumu gnay telbat isignep nahaB

asoluvel nad lotinam (6).  emulov rasebrepmem kutnu nakduskamid ini nahaB

 gnay assam uata naruku ikilimem telbat nimajnem ini isignep nahaB .telbat

khutubid .na  

.e  ricnilep nahaB  

 telbat isalumrof kutnu nahabmat nahaB  tnecsevreffe  ikilimem halsurah

ia malad id kiab gnay naturalek  muisengam naanuggnep uti anerak helO .r
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s  telbat isalumrof kutnu fitkefe halkadit ricnilep iagabes taraet tnecsevreffe  .

icnilep nakaynabeK  telbat isalumrof adap nakanugid gnay r  tnecsevreffe  halai

na muirt  tapida masa nad ,lokilg neliteilop ,taozneb 41( ). 

 

.6  satilibatS  

tafis naknahatrepmem kutnu tabo naupmamek halada satilibatS -  ayntafis

 rade asam gnajnapes nakutnetid gnay isakifiseps satab malad  .tubesret tabo

kepsA -  ,akisif ,aimik utiay nakgnabmitrepid surah gnay satilibats kepsa

 helorepmem kutnu halada satilibats iju naujuT .isamrafoib nad ,igoloiborkim

 malad isamraf kudorp rade asam nakutnenem kutnu nakulrepid gnay isamrofni

nu nad aynilsa hadaw nanapmiynep isidnok nakutnenem kut 7( ). 

 kutnu gnacnarid gnay naijugnep naiakgnares nakapurem satilibats ijU

 akgnar malad isamraf kudorp satilibats ianegnem isamrofni naktapadnem

 isidnok nad nasamek malad naanuggnep edoirep nad rade asam nakpatenem

napmiynep  .utnetret na : utiay ,aud idajnem igabid satilibats ijU  

.a   naktakgninem kutnu gnacnarid gnay iju halada tapecrepid satilibats ijU

 utaus taubmem nagned utiay ,tabo akisif uata aimik naiarugnep natapecek

amem kutnu naujutreb ,nakhibelid gnay nanapmiynep isidnok  iskaer uatn

 nanapmiynep isidnok adap rade asam nakarikrepmem nad naiarugnep

 uhus natakgninep itupilem tapecrepid satilibats iju nagnacnaR .lamron

73 irad aynlasim( o- 04 o 05 iapmas nad C o- 55 o  nad iggnit napabmelek ,)C

pad gnay aratnemes rade asam aynaH .ayahac  iju nakrasadreb nakpatetid ta

ini 7( ). 

.b   satilibats ijU emit laer  )gnajnap akgnaj(   nakukalid gnay naabocrep halada

 igoloiborkim nad ,isamrafoib ,igoloib ,aimik ,akisif kitsiretkarak padahret

nanapmiynep edoirep nad rade asam amales ,tabo utaus  nakparahid gnay  

 ,rade asam nakpatenem  kutnu nakanugid helorepid gnay lisaH .hibel uata

 isidnok nakutnenem kutnu nad ,rade asam iskeyorp lisah nakitkubmem

nakrujnaid gnay nanapmiynep 7( ). 
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P p ada  .tapecrepid satilibats iju edotem nakanuggnem ini naitilene

CI adap namodepreB ( H noitazinomraH no ecnerefnoC lanoitanretnI )  ,

HCI nakrasadreb   nagned nalub 6 amales nakukalid tapecrepid satilibats iju kutnu

 uhus %5 ± %57/C°2 ± C°04 ( 71 )  uhus adap naklamitpoid tapecrepid satilibats ijU .

04 0  nalub 3 amales %57 fitaler napabmelek nagned C  itrepes telbat isaulave nad

 ,rucnah utkaw ,nasarekek iju satilibairf id radak nad ,  rihka paites adap nakutnet

ek nalub irad ialum id nalub -  ,2 ,1 ,0 ek -3( 81 ). 

 

.7  nahaB ifargonoM  

.a  tartiS masA  

 latsirk kutneb ikilimem tartis masA  kadit  ,ayahac submet nad anrawreb

 asaib tartis masA .tauk gnay masa asar ikilimem ,isnesoruolfreb kubres

 kutnu amaturet ,nanakam kudorp nad kitesamraf isalumrof adap nakanugid

nakanugid tardihonom tartis masA .natural Hp nakiauseynem   nahab kutnu

 lunarg tnecsevreffe ( 91 ). 

 tartis masa kubreS  tardihonom  surah  ,aradu padek hadaw adap napmisid

 nad ilakla ,tartrat muilak nagned lebitapmokni tartis masA .gnirek nad ,kujes

 hanat ilakla  nad tanobrak tanobrakib adiflus nad ,tatesa , 91( ). 

 
 rabmaG 2 S . tartis masa lukelom rutkurt  ( 91 ). 

.b  tartrat masA  

 masA  kadit ,anrawreb kat kinilkonom latsirk kutneb ikilimem tartrat

 ,namunim adap nakanugid tartrat masA .riteg asar ikilimem nad ,uabreb

abmek rof nad ,nanakam kudorp ,alug gn  .masa asar iagabes kitesamraf isalum

lumrof malaD id saul araces ,kitesamraf isa anibmok  ,tanobrakib nagned is

 lunarg adap masa nenopmok iagabes effe tnecsevr telbat nad ,kubres , 02( ). 
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 hadaw adap napmisid surah nad libats gnay kubres ikilimem tartis masA

 nad karep nagned lebitapmokni tartis masA .gnirek nad kujes ,pututret

l nagned iskaereb  mago tanobrakib nad tanobrak ( 02 ). 

 
 rabmaG 3. S tartrat masa lukelom rutkurt  ( 02 ). 

.c  tanobrakiB muirtaN  

tanobrakib muirtaN  k kubres kutneb ikilimem  ,hitup anrawreb ,latsir

 adap nakanugid aynasaib tanobrakib muidoS .nilakla itrepes asar ,uabreb kadit

amraf isalumrof  telbat nad lunarg adap adiskoidnobrak rebmus iagabes kites

tnecsevreffe  tanobrakib muirtan ,tnecsevreffe telbat nad lunarg adaP .

 masa nagned nakisalumrofid tartrat masa uata nad tartis (21). 

nahalrep numan ,gnirek aradu adap libats tanobrakib muirtaN -  nahal

 .babmel aradu adap isisopmokedret kaereb tapad tanobrakib muirtaN ned is  nag

marag masa ,masa   nad raseb naigabes  diolakla marag (21). 

 
4  rabmaG  . S tanobrakib muirtan lukelom rutkurt  (21). 

.d  matrapsA  

A k kubres kutneb ikilimem matraps it ,nagninukek hitup ,latsir  kad

ad ,uabreb matrapsA .sinam asar ikilimem n   adap sinamep iagabes nakanugid

rupmac ,kitesamraf isalumrof nad ,nanakam ,namunim  nahab nad ,kubres na

nimativ 32( ). ibats matrapsA matrapsA .gnirek isidnok adap l  kni  lebitapmo

nagned   muisengam nad tafsof muislak taraets 2( 2). 
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5 rabmaG  . S  lukelom rutkurt matrapsa (22). 

.e   asotkaL  

 uata kubres kutneb ikilimem asotkaL k  hitup aggnih hitup latsir

 ,gnusgnal apmek natelbanep adap nakanugid tardihna asotkaL .nagninukek

nep nad isignep iagabes luspak nad telbat adap takig (23). 

 nad ,kujes ,pututret hadaw malad napmisid surah tardihna asotkaL

pmokni tardihna asotkaL .gnirek ita tauk isadiskognep nagned leb 2( 3). 

 
6 rabmaG . asotkaL lukeloM rutkurtS  2( 3). 

.f  lokilgneliteiloP  

23PSU -  lokilgneliteilop nakispirksednem 72FN  )GEP( isida iagabes  

ria nad adisko nelite irad remilop 002 GEP . -  0001 GEP ,nariac kutnebreb 006

 .tadap kutnebreb hitup anraw ikilimem 0001 > GEP   ,nagninukek hitup aggnih

 malad isairav iagabes nakanugid saul araces GEP .sinam asar nad ,sulah

umrof pot ,laretnerap kusamret ,isal ki  ,la po kimlat ker nad ,laro , lat 2( 4). 

 .natural nad ria adap aimik araces libats GEP  adap GEP nanapmiyneP

ab pututret hadaw  hadaW .gnirek nad kujes ,ki s leets sselniat  nad ,muinimula ,

 .riac GEP nanapmiynep kutnu hilipid hibel saleg  tadap nad riac GEP

apmokni  lebit anrawep nega nagned 2( 4). 
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7 rabmaG . lokilgneliteilop lukelom rutkurtS  2( 4). 

.g  nodiloripliniviloP  

 aggnih hitup anrawreb ,sulah kubres kutnebreb )PVP( nodiloripliniviloP

 03 irad hibel K ialin nagned PVP .sipoksorgih nad ,uabreb kadit ,usus hitup

taubid   edotem nagned yarps - gniyrd K nakgnadeS . -  taubid hibel uata 09

isalumrof malad isairav iagabes nakanugid PVP .gniyrd murd edotem nagned  ,

 PVP .tadap naaides adap amaturet ufreb gabes isgn rucnahgnep ia 2( 5). 

ked imalagnem apnat susuhk isidnok malad napmisid PVP  uata isisopmo

 ,aradu padek hadaw malad napmisid surah sipoksorgih kubreS .isadarged

itapmok PVP .gnirek nad ,kujes kinagro marag natural nagned leb  imala niser ,

awaynes nad ,nataub nad  aynnial aimik 2( 5). 

 
8  rabmaG . nodiloriplinivilop lukelom rutkurtS 2( 5). 

 

.B  iroeT nasadnaL  

 naanrecnep sesorp utnabmem tapad tubesret lah ,nimativ naka ayak agan hauB

 ,C nimativ ,tares naka ayak harem agan hauB .agan haub adap tares aynada tabika

larenim nad 62( )  aguj agan hauB . f gnudagnem kilone  gnay   iagabes taisahkreb

adiskoitna .n   tubesret remilop anamid ,remilop kutnebmem natner kilonef awayneS

 agan hauB .natalkocek idajnem habureb aynanraw nakbabeynem gnay ,ria tural kadit

.sipoksorgih tafisreb aguj   kartske nalibatsek agajnem kutnu nakukalid gnay naukalreP

 agajnem nagned utiay  isidnok agajnem aguj nad katske irad nagniregnep tusus radak

p nad iskudorp sesorP .nasamegnep nad natelbanep nagnaur  nasamegne tnecsevreffe  
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 nad %03 hawab id HR adap nakukalid kiab gnay 52 uhus 0C  agajnem kutnu

r aynaidajret iradnihgnem nad telbat napabmelek  iskae tnecsevreffe  uluhad hibelret  .

 telbat nanapmiyneP tnecsevreffe   telbat nakbabeynem iggnit gnay HR nad uhus adap

.libats kadit gnay isidnok adap adareb  

 .fitka taz utaus nasapelep isaludomem nad aratnarep iagabes iuhatekid neipiskE

es tapad aguj neipiskE  nagnukgnil irad isadarged nawalem kutnu libatsnep iagab

 ihuragnepmem tapad neipiske nad tabo aratna aimik nad akisif iskaretnI .aynratikes

 atres isakife aguj uti niales ,tabo irad satilibiavaoib nad ,satilibats ,aimik nataki

tabo nanamaek )5(  .  telbaT vreffe tnecse   muirtan ,tartrat masa ,tartis masa irad iridret

 ,asotkal ,PVP ,GEP ,tanobrakib  nad a matraps nahab anamid , -  libats tubesret nahab

.gnirek isidnok adap  

 gnipmas kefe nad kiab gnay igolokamraf kefe ikilimem nupiksem telbat utauS

 kadit ipatet ,licek gnay  idajnem aynsativitkefe akam ,nanapmiynep amales libats

 .nemusnok helo nakanugid haletes hadner tagnas  iju nakukalid ulrep uti anerak helO

 .telbat haubes irad satilibats  

 

.C  SISETOPIH  

u lisaH  kisif satilibats ij  )TLK( sipit sipal ifargotamork liforp nad  gnay

d  telbat adap nakukali tnecsevreffe  agan haub kilonate kartske   lisah nakkujnunem

.nalub 1 nanapmiynep adap libats gnay  
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III BAB  

NAITILENEP IGOLODOTEM  

 

.A  nahaB nad talA  

.1  nahaB  

( agan haub kartske : halada nakanugid gnay ukab nahaB  suerecolyH

)suzihrylop  elorepid mraF alibaS nanubekrep irad h  K nalaJ  5,81 mk gnaruila

atrakaygoY masa ,)sitesamraf satilauk( tartis masA ,)sitesamraf satilauk( asotkal ;  

n ,)sitesamraf satilauk( tatrat a b muirt P ,)sitesamraf satilauk( tanobraki  0006 GE

p ,)sitesamraf satilauk( iloriplinivilo d K no - a ,)sitesamraf satilauk( 03  matraps

 ,)sitesamraf satilauk( .)sitesamraf satilauk( % 07 lonate  

.2  talA  

 satrek ,gniliggnep nisem halada ini naitilenep malad nakanugid gnay talA

 ,liof muinimula ,gniras rator  rotaropave y plodieH( h tala ,) - m nakaya ,saleg tala  hse

21  ,  gnoroc ,gniraynep tala ;04 ,61 leets sselniats  iramel ,repmets ,ritrom ,

 ,retemomret ,gniregnep  retemocsiv  dleifkoorB VD( - )emirP I  ,  epit kitilana acaren

 telbat nisem ,)odeloT reltteM( 402 nogarD  hcnup elgnis  ,)0KE hsroK(  ssendrah

 retset  ,)draugnaV(  htabretaw  ,)tremmeM(  retset ytilibairf AT/akewrE( -  ,)001

c rebmahc citamil  )llecamilC( . 

 talA –  )sipiT sipaL ifargotamorK( TLK iju malad nakanugid gnay tala

F leg akilis halada 452 F06 leg akilis , 452  ,TLK adap maid esaf iagabes asolules nad ,

,nahunejnep anajeb   ,relipak apip ,siraggnep rdriah rey  VU retemotofortkeps nad ,

.mn 563 nad 452  
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.B  naitileneP araC  

.1  agaN hauB namanaT isanimreteD  

 namanaT agan haub   uluhad hibelret naitilenep malad nakanugid gnay

ubesret namanat seiseps sinej nakitsamem kutnu isanimretedid  isanimreteD .t

 nagned aisenodnI malsI satisrevinU isamraF igoloiB muirotarobaL id nakukalid

 utiay naudnap ukub nakanuggnem avaJ fo arolF  .  

 

.2   agaN hauB kartskE naaideS isalumroF nagnacnaR  

 alumroF  telbat  tnecsevreffe  kartske irad  kilonate av nagned agan haub  isair

 )PVP( nodiloripliniviloP takignep nahab  nakukalid hadus aynkartske sisod nad

aharguN helo aynmulebes  )1102(  alumrof irad isamitpo helorepid anamid ,

 telbat alumroF .tubesret  lebat adap tahilid tapad I. 

.I lebaT  F tnecsevreffe telbat alumro 6( ) 

isalumroF  halmuJ  )gm(  
 agan haub kartskE  001  

 tartis masA  763  
 tatraT masA  286  

kiB muirtaN  tanobra  0501  
 0006 GEP  06  

 matrapsA  09  
 PVP  06  

 asotkaL  056  
 latot tareB  3 000  

: nagnareteK  
 isalumroF  telbaT : tnecsevreffe   kartske  kilonate  agan haub nagned   PVP %2  )b/b(  

 

.3   agan haub kartske nataubmeP ( )suzihrylop suerecolyH  

 kutnu sapukid naidumek rilagnem gnay ria hawabid icucid agan hauB

 nakamid tapad gnay haub gnigaD .aynhaub gnigad irad tiluk nakhasimem

 gnotopid sipit - sipit  iregnep iramel malad nakgnirekid naidumek  gnirek iapmas gn

 .tinem 1 amales rednelb nakanuggnem naksulahid uti haletes ,)irah 5 amales(

d id isaresam id naidumek tapad id gnay gnirek kubreS  nagned anajeb mala

 kartskE .irah 5 amales %07 lonate nakanuggnem  naidumek helorepid gnay lonate
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ned naktakepid  nakanuggnem nag  rotaropave yrator 04 uhus adap 0 mas C  iap

latnek kartske naktapadid 3( ). 

 

.4  agaN hauB kartskE naaskiremeP  

.a   nagnutihreP nemedneR  

S  uluhad hibelret nemedner gnutihgnem nagned nakukalid kartske kisif tafi

tukireb iagabes sumur nakanuggnem nagned 72( )  :  

nemedneR %   = )helorepid gnay kartske tareb(    %001 x   

          lawa aisilpmis tareb( )    

.b   sitpelonagrO  

pilem sitpelonagro ijU asar nad uab ,anraw ,kutneb itu ( 82 ). 

.c  kartskE nagniregneP tusuS ijU  

 ijU nagniregnep tusus  seb iuhategnem kutnu nakukalid kartske  aynra

 nagned ,kartske malad tapadret gnay ria nagnudnak  radak  nakhelobrepid

5 lamiskam halada - 03 %( 92 )  .  naaskiremeP nagniregnep tusus   ijuid

 iju tala nakanuggnem nagniregnep tusus  sataid naksetetid agan haub kartskE .

lad ek nakkusamid naidumek ,gniras satrek  iju tala ma nagniregnep tusus  talA .

 iju nagniregnep tusus   ialin nad nakalaynid nagniregnep tusus   aretret naka

.tala adap  

.d  awaynes nagnudnak ijU  fitka taz  

 kilonate kartske adap tapadret gnay kilonef awaynes nagnudnak ijU

akanuggnem nagned nakukalid agan haub  sipiT sipaL ifargotamorK edotem n

 iagabes isgnufreb tapad gnay awaynes nakapurem kilonef awayneS .)TLK(

 agan haub kartske adap kilonef awaynes nagnudnak ijU .nadiskoitna awaynes

F 06 leg akilis maid esaf nakanuggnem 452   nakanugid gnay kareg esaf nad

 utiay m .5 : 59 = %01 taimrof masa : lonate   halada nakanugid gnay iskareP

edirolhc irref  gnidnabmep nagned , talag masa 6( ). 
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.5   telbat nataubmeP  telbat kisif satilibats iju nad tnecsevreffe   

 telbat nataubmep naitilenep aynnalaJ  tnecsevreffe  tapad agan haub kartske

id :ini hawab id itrepes kitameks araces nakrabmag  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9 rabmaG  .  nataubmeP ajreK rulA telbaT  tnecsevreffE  

nagned habmat id kartskE   nagned asotkal
6:1 nagnidnabrep  maj 42 nakgnirekid nad  

 tatraT ,tartiS masA
 kaya id sulah kubresid

04 hsem nagned  

kib muirtaN  ,asotkal ,tanobra
 kayaid nad kubresid PVP

04 hsem nagned  

 lunarG  

 nakanuggnem isanimretedid halet gnay agan hauB  ukub
 utiay naudnap avaJ fo arolF . 

 ,gnajarid ,sapukid ,icuciD  
rednelbid ,nakgnirekid  

 
gnirek aisilpmiS  

-  lonate nagned isaresaM
 %07  

-  nagned naktakepid kartskE
rotaropave yrator  

 

latnek kartskE  

kartske kisif tafis ijU  

macneP  nad narup
85 nevo malad nagniregnep -

06 o maj 42 amales C  

lunarg naakayagneP  

)0006 GEP( ricnilep nakhabmaT  

lunarg kisif tafis ijU  

rihka narupmacneP  

natelbanep  

telbat kisif tafis isaulavE  
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satilibats iju rulA   telbat tnecsevreffe   iagabes halada agan haub kartske

: tukireb  

 

 

 

 

 

 

 

 

 

01 rabmaG  telbat satilibats iju rulA . tnecsevreffe  

 

.6   rilA tafiS ijU ( agaN hauB kartskE lunarG )suzihrylop suerecolyH  

)1  rilA utkaW  

 gnoroc nakanuggnem gnusgnal edotem nagned nakukalid rila utkaw ijU

ulek nahab aumes raga )kited( nakulrepid gnay utkaW .rukugnep  tawel ra

iagabes iakapid )kited/marg( rila natapeceK .rila utkaw iagabes tubesid gnoroc  

lunarg rila tafis retemarap 13( ). 

)2  taharitsi tuduS  

teneP taharitsi tudus napa   gnay gnoroc nakanuggnem nagned nakukalid

d mc 1 hawab retemaid ,mc 21 retemaidreb sata naigab  .mc 01 iggnit na

 naidumek ,gnoroc iggnit 3/2 iggnites gnoroc malad ek nakkusamid lunarG

 lunarg aggnihes akubid gnoroc putunep ulaL .nakatarid lunarg naakumrep

 .rukuid kutnebret gnay lunarg retemaid nad iggniT .sibah iapmas rilagnem

 tudus nagnutihreP aritsi tah   iggnit igabmem nagned nakukalid  retemaid nad

lunarg nakupmut 3( 0). 

)3   napategneP  

 nad lunarg g 001 gnabminem nagned nakukalid napategnep ijU

 lunarg naidumek ,aynemulov tatacid nad ruku saleg malad ek nakkusamid

 telbaT tnecsevreffe  agan haub kartske  

U t satilibats ij  telba 1 amales  nalub  us malad napmisid nad 2 uh  5 1± 0  HR( C
 53 uhus ,)%57 1± 0  54 uhus nad ,C 1± 0  C  

 
awaynes nagnudnak nad telbat kisif isaulavE  

lisah sisilanA  
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 nagned nakutek ilak 005 kaynabes naktapmamid  iju emulov tatac ,iju tala

 nagned naktapmamid haletes emulov nad )oV( naktapmamid mulebes

 : nagnutihreP .)V( ilak 005 nakutegnep  

  

N  lunarg emulov halada oV ,)%( satilibiserpmok skedni halada I iali

rg emulov halada V ,)Lm( naktapmamid mulebes  naktapmamid haletes luna

unarg satilibiserpmok tarayS .)Lm( %02 irad hibel helob kadit l 13( ). 

 

.7  iserpmoK  

 ek lunarg nakusamem arac nagned nakukalid telbat nakatecnep sesorP

 nakukalid mulebes ,numaN .telbat katecnep nisem malad  gnay lunarg nakatecnep

id halet u  uti haleteS .uluhad hibelret sinamep nakhabmatid aynrila utkaw ij  telbat

id naidumek nad katec id .isaulave nakukal  

 

.8  telbaT kisiF tafiS ijU  agaN hauB kartskE tnecsevreffE  

)1   kitpelonagrO ijU  

 kisif nalipmanep padahret nakukalid natamagneP itupilem   ,kutneb :

ek et ,nalabet telbat anraw ,naakumrep rutsk 3( 2)  .  

)2   narukU namagareseK  

 telbat 02 padahret nakukalid narukugneP itupilem   labet nad retemaid :

at gnoros akgnaj nakanuggnem telb 3( 2). 

)3   telbaT nasarekeK ijU  

gnisaM - a nagned aynnasarekek rukuid telbat 01 gnisam nep tal  rukug

telbat nasarekek 3( 2)  .  

)4   telbaT nahupareK ijU  

 naidumek ,gnabmitid ,ubed irad nakhisrebid telbat hulup auD

 mpr 52 natapecek adap ratupid talA .nasagerek iju tala malad ek nakkusamid

icni 6 huajes telbat nakhutajnem naka tubesret tala nad tinem 4 amales   paites

 gnabmitid nad ubed irad nakhisrebid ,nakraulekid telbat huruleS .naratup
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taraysreP .esatnesrep malad tobob nagnalihek gnutihiD .ilabmek na  iju   halada

)%( 1 irad licek hibel 23( ). 

)5   toboB namagareseK ijU  

m gnay isnarelot satab nad tobob namagaresek ijU  ,amiretid tapad hisa

 gnay tobob namagaresek tarays ihunemem surah tulasreb kadit telbat utiay

atar tobob gnutih ,utas rep utas telbat 02 gnabmitiD .nakpatetid -  nad aynatar

 atar tobob nagnapmiynep -  ihunepret tobob namagaresek nataraysreP .aynatar

kadit akij  gnisam gnay telbat aud irad hibel -  gnapmiynem ayntobob gnisam

atar tobob irad - A molok adap nakpatetid gnay agrah irad raseb hibel atar  

bat( el )II  tobob irad gnapmiynem ayntobob gnay telbat nup utas kadit nad ,

atar - atetid gnay agrah irad raseb hibel aynatar  alibapA .B molok adap nakp

 telbat utas kadit ,telbat 01 nakanugid tapad ,telbat 02 irad ipukucnem kadit

atar tobob irad hibel gnapmiynem ayntobob gnay nup - tar  nakpatetid gnay a

B molok adap 23( ). 

adahret tulasreb kat telbat kutnu tobob nagnapmiyneP .II lebaT  atar tobob p
aynatar 23( ). 

atar toboB - atar  atar tobob nagnapmiyneP - atar  
A B 

gnaruk uata gm 52  % 51  % 03  
 gm 62 – gm 051  % 01  % 02  
gm 151 - gm 003  % 5.7  % 51  

gm 003 irad hibeL  % 5  % 01  
 

)6   turaL utkaW  

 tural utkaW ijU tnecsevreffe  at nakturalem arac nagned  ria maladek telb

lm 001 kaynabes  ggnih turalret sibah telbat aumes a 43( )  .  

)7  kilonef awaynes nagnudnaK  

 telbat nakturalem arac nagned nakukalid kilonef awaynes nagnudnak ijU

tnecsevreffe   idaj hadus gnay helorepid gnay naturaL .lonate nakanuggnem  

id dap naklotot  .TLK talp a F  maid esa  halada nakanugid gnay F 06 leg akilis 452   nad

 aynkareg esaf  utiay m 5 : 59 = %01 taimrof masa : lonate 6( ). 
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.9  satilibatS ijU  

 telbat nanapmiyneP tnecsevreffe   kartske  kilonate  agan haub 1 amales  nalub  

52 uhus adap o  malad %57 HR ahc citamilc ,rebm  53 uhus o 54 uhus nad o  malad

 .nevo tubesret nalub 1 nanapmiynep haleteS   kisif tafis iju ilabmek nakukalid

 telbat  tnecsevreffe  kilonate kartske  agan haub  sipit sipal ifargotamork liforp nad

aidumek ,telbat )TLK( n  kadit uata libats aynlisah tahilid 4( 3, 5). 

 

.C  lisaH sisilanA  

 satilamron iju nagned asilanaid helorepid gnay telbat kisif tafis irad ataD

 nakanuggnem vonrimS vorogomloK   .kitsitats iju naktujnalid nad D  isubirtsidret ata

 )50,0 > p( lamron naktujnalid   farat nagned AVONA kirtemarap iju nagned

pek e yacr  .%59 naa  iju nagned naktujnalid , )50,0 < p( tarays ihunemem kadit ataD

tsop - )yekuT( coh . 
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VI BAB  

NASAHABMEP NAD NAITILENEP LISAH  

 

.A  namanaT isanimreteD  

 haub isanimreted halada nakukalid gnay lawa hakgnal ,ini naitilenep adaP

( agan suerecolyH  suzihrylop  malsI satisrevinU isamraF igoloiB muirotarobaL id )

nakkococnem kutnu halada ini isanimreted irad naujuT .aisenodnI   namanat satitnedi

raneb ini naitilenep adap nakanugid gnay -  .agan haub namanat raneb  isanimreteD

 nagned nakukalid  aek nakkococnem icnuk nagned namanat igolofrom naad -  icnuk

 rutaretil kujnutep iauses isanimreted avaJ fo arolF  .  helorepid isanimreted lisah iraD

: namanat sumur  

b1 - b2 - b3 - b4 - )3 .log( a6 - a43 - eaecatcaC .68  

a1 - b2 - b4 - a6 - suerecolyH .5 - .suzihrylop suerecolyH  

lisah iraD   tubesret namanat awhab nakitsapid tapad tubesret isanimreted

 agan haub namanat halada ( 1 naripmal )  haub namanat rabmaG .  id tahilid tapad agan

.ini hawab  

 
 rabmaG 11  . agan haub rabmaG  

 

.B  agaN hauB isartskE lisaH  

am edotem nakanuggnem kartske nataubmep sesorP  natural nagned isares

 nama gnay natural nakapurem ini %07 lonate natural anamiD .%07 lonate iraynep

 akij  naka .aisunam adap nakiju id  



32  
 

 
 

 .naugnuek harem anrawreb latnek kartske halada helorepid gnay kartskE

 helorepid gnay nemedneR halada  11,46 %  malad aynitra   3,3743  haub gnirek kubres g

na gnudnagnem ag  6222  .latnek kartske g 57,  iagabes nakanugid tubesret nemedneR

.lepmas nahutubek isamitse tapadid aggnihes ,kartske nahelorep nagnidnabrep  

dnem kutnu nakukalid kartske kitsiretkarak ijU a  naktap  airetirk – airetirk   kisif

ad  agan haub latnek kartske ir  ajnem tapad nad naklisahid gnay  malad isamrofni id

telbat naaides kutneb idajnem isalumrof sesorp . 

 
rabmaG  12  . agan haub latnek kartskE  

 

.C  kartskE kisiF tafiS ijU lisaH  

.1  agaN hauB kartskE kitsiretkaraK naaskiremeP  

ak ijU  iju ,sitpelonagro iju itupilem kartske isasiretkar nagniregnep tusus  iju ,

 kartske isasiretkarak lisah ataD .kartske nalatnekek agan haub   lebat malad ijasret

III . 

 lebaT III   . agaN hauB latneK kartskE kitsiretkaraK  

retemaraP  ispirkseD  
kutneB  ,latnek kartskE  gnautid tapad  
anraW  naugnuek hareM  

uaB  K sah  
nagniregnep tusuS  % 99,41  

K nalatneke  pc 4,93711 s 
 

bat iraD el id III  harem anraw nagned latnek aynkartske kutneb iuhatek

gan haub kartskE .naugnuek aguj a    .sahk gnay uab ikilimem  lisaH  tusus iju

nagniregnep  d  hadus tubesret lisaH .% 99,41 halada agan haub kartske ira
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 tarays anerak ,tarays ihunemem nagniregnep tusus  5 halada latnek kartske kutnu -

%03 92( )  . nagniregnep tusuS   ikilimem kartske akij anerak iuhatekid ulrep kartske

nagniregnep tusus  em tapad iggnit gnay nakbabeyn   gnay naaides adap nakasurek

 .nakisalumrofid naka  

 natapecek ,46 on rotor nakanuggnem iju id haub kartske irad nalatnekeK

atar nalatnekek naklisahid nad ,mpr 001 -  atar C 4,93711 ps  kartske nalatnekeK .

.naaides satinegomoh adap huragnepreb  

 

.2   sisilanA awaynes nagnudnak  

 nakukalid kartske malad gnudnakret gnay fitka awaynes isakifitnedI

 iju nakukalid naujuT .)TLK( sipiT sipaL ifargotamorK edotem nagned

 iuhategnem kutnu sipit sipal ifargotamork  adap kilonef awaynes nakitsamem  nad

agan haub  . ah nakrasadreB lis   nakukalid gnay iju  tapad awhab iuhatekid   malad

n haub kartske kilonef nagnudnak tapadret aga  .  iagabes isgnufreb kilonef awayneS

 .nadiskoitna awaynes  tapad gnay lukelom iagabes iskareb nadiskoitna awayneS

aynnial lukelom isadisko hagecnem uata tabmahgnem  tapad isadisko iskaer .

 pisnirP .les kasurem tapad tubesret iskaer anamid ,sabeb lakidar naklisahgnem

nortkele naadarebek halada nadiskoitna sativitka irad amatu -  kutnu nortkele

.sabeb lakidar naklartenem  

agan haub kartske adap kilonef awaynes nagnudnak ijU   nakanuggnem

 maid esaf kilis F 06 leg a 452   esaf nad  : lonahtem halada nakanugid gnay kareg

.5 : 59 = taimrof masa   haub kartske TLK iju adap nakanugid gnay gnidnabmeP

urib halada helorepid gnay tops anraW .talag masa utiay agan -  fR nad ubalek

 kilonef awaynes isketedret  96,0  awhab )+( lisah nakkujnunem tubesret  lisaH .

 .kilonef awaynes gnudnagnem kartske  
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    a            b           c 

1 rabmaG 3  .  agan haub kartske adap kilonef awaynes fitatilauk iju lisaH

( sipiT sipaL ifargotamorK  nakanuggnem )TLK  
nagnareteK  

maid esaF  F06 leg akilis : 452  
kareg esaF   lonahtem : – )5:59( taimrof masa  

iskaereP  torpmes   : edirolhc irref  
P   lonef gnidnabmep kacreb : ( talaG masA ) 
S  agan haub kartske lepmas :  
a  mn 452 isketed :  
b  mn 663 isketed :  
c   :  isketed t ranis kapma  
 

.D   kartskE tnecsevreffE telbaT nad lunarG rilA tafiS naaskiremeP lisaH

( agaN hauB suzihrylop suerecolyH ) 

.1  lunarG rilA tafiS naaskiremeP  

 nad ,rila utkaw ,napategnep halada nakukalid gnay lunarg kisif naaskiremeP

remep aynnakukalid irad naujuT .maid tudus  kutnu halada lunarg kisif tafis naaski

 nad ,aynnial nahabmat nahab nagned agan haub narupmac irad lunarg iuhategnem

 lisaH .nakpatetid halet gnay radnats ihunemem tubesret lunarg awhab nimajnem

lave irad helorepid gnay bat adap tahilid tapad ini isau el kireb : tu  

 lebaT VI  . agaN hauB tnecsevreffE lunarG rilA tafiS ijU lisaH  

%( napategneP )  )kited( rila utkaW  taharitsi tuduS  (o) 
4,91 % ± 25,1  73,0 ± 54,5  97,82 o 56,0 ±  
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.a  napategnep emuloV  

v tahilem kutnu nakukalid napategneP  nakutek emulo nakapurem gnay  

id emulov  malad adareb kubres kutnebreb kudorp assam nautas anam

aynlekitrap kutneb nahaburep idajret apnat ,tapmam gnilap gnay aynisidnok  .

 naujutreb ini isaulavE d lunarg assam helorepmem kutnu en  gnay satisorop nag

satilibisserpmok nad satilibitkapmok aggnihes licek  .kiab hibel idajnem  

 napategnep skedni agrah nagned nakujnutid napategnep naaskiremeP

)%T( , .kiab nikames naka aynrila tafis akam %T agrah licek nikam   lunarG

p skedni akij kiab gnay rila tafis ikilimem nakatakid  uata napategne

irad hibel kadit aynnatapmamep  %02 ( 82 ).    isaulave irad helorepid gnay ataD

atar helorepid ini -  napategnep emulov atar  6,08  25,1 ±   skedni nagned ,Lm

napategnep  4,91   25,1 ± %  taubid gnay lunarg awhab naklupmisid tapaD .

.kiab gnay rila tafis ikilimem  

 

.b  rila utkaW  

  lairetam irad rila tafiS  anerak gnitnep tagnas apmekid naka gnay

 naisignep namagaresek nagned nagnubuhreb eid   ihuragnepmem naka gnay

 namagaresek padahret huragnepreb aynrihka nad telbat tobob namagaresek

 narukugnep nagned rila utkaw iju nakukalid ulrep ,uti anerak helO .fitka taz

 gnay utkaw iuhategnem kutnu gnoroc edotem nakanuggnem gnusgnal araces

.gnoroc gnabul iulalem kutnu lunarg marg 001 nakhutubid   gnay rila utkaW

 lunarg tubesret ialin nagned ,kited/g 01 irad gnaruk halada lunarg kutnu kiab

b gnay rila tafis ikilimem nakatakid d kutnu pais hadus nad kia apmeki (33).  tafiS

 lekitrap kutneB  .lekitrap retemaid nad kutneb helo ihuragnepid ini lunarg

 gnay  sirefs  naka gnay licek hibel naakumrep saul ikilimem )talub(

nagned nupuata aynamases nagned kiab ,naakumrep ratna katnok ignarugnem  

isehok nad isehda ayad ignarugnem naka itrareb ini laH  .nial adneb  kubres 63( ). 

 aynrila utkaw helorepid iju lisah iraD  54,5  73,0 ±   .kited H  ini la

 nakrasadreb nataraysrep nagned iauses lunarg rila utkaw nakkujnunem

ada gnay rutaretil B . narg lekitrap kutne  gnay lu sirefs   nakbabeynem )talub(  
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 aggnihes licek hibel nial lunarg nagned nagnuggnisreb gnay naakumrep saul

rilagnem hadum hibel idajnem lunarg . 

 

.c  taharitsI tuduS  

 taharitsi tudus edoteM   araces rila tafis narukugnep edotem nakapurem

.gnusgnal kadit   tuduS taharitsi   helo kutnebid tapad gnay tudus nakapurem

.naukalrep irebid kubres haletes kubres halmujes   tudus aynraseB taharitsi   ini

iraj nad iggnit irad rukuid - .kubres nanubmit iraj   tucurek ratad nikameS

 naklisahid gnay )kubres nanubmit( licek nikames aynitra  taharitsi tudus   akam

 nikames tubesret kubres rila tafis kiab ( 73 ). taharitsi tuduS   akij kiab nakatakid

rasikreb helorepid gy lisah  52 o – 03 o(6).  

 aulave lisah nakrasadreB si  tudus helorepid nakukalid gnay  taharitsi

97,82  ± 56,0 o awhab naklupmisid tapad nad   ihunemem tubesret lunarg

 tudus nataraysrep taharitsi . 

 

.2   naaskiremeP  akisiF satilibatS agaN hauB kartskE telbaT  

 haleteS  nakukalid ,lunarg isaulave nakukalid natelbanep sesorp  .  gnay telbaT

 naklisahid 52  uhus adap nalub 1 amales napmisid  1 ± 0 )%57 HR( C 53 ,  ± 10  54 ,C

1 ± 0C,  namagaresek itupilem gnay telbat kisif tafis isaulave nakukalid naidumek

 ,nahuparek ,nasarekek ,tobob  nad tural utkaw  naujut nagned nakukalid ini laH .

 telbat kisif satilibats iuhategnem kutnu agan haub kartske   iduts nakanuggnem

d satilibats lbat kisif naaskiremep lisaH .tapecrepi  lebat adap tahilid tapad te

ini hawabid . 
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lebaT  V   . agaN hauB tnecsevreffE telbaT kisiF tafiS ijU lisaH  

kisif tafiS  A B C D 
)g( toboB  80,0 ± 070,3  40,0 ± 80,3  50,0 ± 88,2  40,0 ± 16,2  

)mm( labeT   70,7 30,0 ±  ,7 11,0 ±  01  01,0 ± 63,7  13,0 ± 38,7  
)mm( retemaiD  10,0 ± 70,02  30,0 ± 80,02  50,0 ± 36,02  11,0 ± 52,12  
)gK( nasarekeK  ± 5,21  68,1  ± 89,31  71,1  ± 31.3  73,0  ± 21,1  11,0  
)%( nahupareK  90,0 ± 600,1  50,0 ± 47,0  80,0  ± 23,0  22,0 ± 44,0  

)tinem( tural utkaW  9,1 82,0 ± 8  60,0 ± 2,2  59,0 ± 30,6  36,2 ± 21,6  
nagnareteK  

A 0 ek nalub adap napmisid gnay telbaT :  
B 52 uhus adap napmisid gnay telbaT : o 1 ±  o nalub 1 amales  
C 53 uhus adap napmisid gnay telbaT : o 1 ± o   nalub 1 amales  
D 54 uhus adap napmisid gnay telbaT : o ± 1o   nalub 1 amales  

 

.a  sitpelonagrO  

  ijU o sitpelonagr   gnitnep  nakukalid  naamirenep gnukudnem kutnu

 gnay isakifitnedi nakidajid tapad aggnihes telbat naaides padahret nemusnok

.hadum gnilap  d ,anraw ,uab ,itupilem utiay nakukalid gnay ijU a  .asar n  

at airetirK  gnay kiranem gnay kudorp nakapurem surah halada kiab gnay telb

 narutnulep ,nakaterek ,nahipres irad sabeb atres iridnes satitnedi iaynupmem

isanimatnok nad (18)  .  

 natamagnep lisaH  sitpelonagro  telbat padahret tnecsevreffe   haub kartske

 agan elbat nakkujnunem  ,nicil gnay telbat naakumrep nagned t  anrawreb

kater kadit ,harem kitnibreb adum harem  . gnay telbat naakumreP   nicil

ep aynada helo nakbabesid  nakeseg ignarugnem aggnihes nadilg nahabman

.natelbanep taas adap iskirf uata   telbat anraW tnecsevreffe  sid haletes  napmi

52 uhus adap o 1 ± 0 )%57 HR( C  1 amales   nalub  hisam  anrawreb  ,adum harem

53 uhus adap ipatet o 1 ± 0  C  54 nad o 1 ± 0  C   habureb telbat ,nalub 1 amales

,natalkocek kaga idajnem anraw   isadisko aynidajret nakbabesid ini lah

udnak adap kilonef awaynes padahret  telbat nagn tnecsevreffe   haub kartske

 nadiskoitna anamid ,nadiskoitna iagabes ini kilonef awaynes iuhatekiD .agan

iggnit gnay uhus helo rapapret akij isadiskoret natner tagnas  .  isaulave lisaH

 telbat kitpelonagro tnecsevreffe  lbat awhab nakkujnunem tubesret  gnay te

 kisif araces libats kutnebret 52 uhus adap o 1 ± 0 )%57 HR( C   kadit anerak
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amales telbat irad kisif atres anraw adap nahaburep idajret   nalub 1

53 uhus adap ipatet ,nanapmiynep o 1 ± 0  C  54 nad o 1 ± 0  C   libats kadit telbat

s anraw nahaburep idajret anerak nanapmiynep nalub 1 amales telbat kisif atre . 

 

.b  tobob namagareseK  

 namagaresek lawa rotakidni idajnem tapad telbat tobob namagareseK

 namagaresek ihuragnepmem gnay rotkaf nupadA .fitka taz nagnudnak /radak

lunarg rila tafis akij ,lunarg rila tafis utiay tobob   tobob isairav akam kiab

 nagned nagnubuhreb rila tafis anerak licek aguj naklisahid gnay telbat

 .nakatec gnaur adap lunarg naisignep magaresek  telbat kutnu nataraysreP

 irad hibel helob kadit gm 003 irad hibel tobob iaynupmem gnay tulasreb kadit

em telbat 2 atar tobob irad gnapmiyn -  nuputas kadit uata %5 irad hibel ayn atar

atar tobob irad gnapmiynem ayntobob gnay telbat - %01 irad hibel aynatar 6( ).  

 lebaT nakrasadreB V  nakkujnunem tobob namagaresek lisah atad  lisah

 adap tobob namagaresek isaulave 53 uhus o 1 ± 0C  54 nad o   1 ± 0  C

ahaburep nakkujnunem 53 uhus adap naklupmisid tapad akaM .tobob n o 1 ± 0  C  

54 nad o 1 ± 0C .tobob namagaresek iju adap libats gnaruk telbat ,   ini laH

 kudorp raul irad ria napareynep nakbabeynem iggnit gnay  HR nakanerakid

gnem telbat aggnihes  iskaer imala tnecsevreffe   nakbabeynem ,uluhad hibelret

.gnarukreb idajnem telbat tobob  

 

.c  teK nad retemaiD labe na  telbaT  

 nahadumek nagned nagnubuhreb telbat nalabetek nad retemaid isaulavE

d nakukalid telbat nalabetek nad retemaid narukugneP .nakanugid telbat  nagne

 aisenodnI epokamraF adap napatet nakrasadreB .gnoros akgnaj nakanuggnem

rad hibel kadit retemaid ikilimem kiab gnay telbat ,III iside i  kadit nad ilak 3

telbat labet 3/1 1 irad gnaruk (13)  lebat nakrasadreB . V  nalabetek nad retemaid

 gnisam adap – nisam  nanapmiynep uhus g  gnay nataraysrep ihunemem

 telbat awhab nakkujnunem ini laH  .III iside aisenodnI epokamraF nakpatetid

 .libats aynnalabetek nad retemaid naklisahid gnay  
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D  retemaid ata nad  ek labet na   telbat  uhus adap napmisid gnay 52  1 ± 0  C

kilimem )%57 HR(  ialin i  gnay  kadit naklupmisid tapad uti irad akaM .adebreb  

 telbat awhab tnecsevreffe   napmisid gnay  uhus adap 52  1 ± 0  C  )%57 HR(

1 amales   ,nalub  natakgninep nupuam nanurunep padahret huragnepreb kadit

retemaid   nad ek labet na   telbat tnecsevreffe . ap nakgnadeS 53 uhus ad o 1 ± 0  C  

54 nad o 1 ± 0  C  nad retemaid nahaburep nakkujnunem ek labet na   lah ,telbat

 padahret huragnepreb tubesret uhus nanapmiynep adap nakkujnunem tubesret

 nad retemaid natakgninep ek labet na  .telbat   nad retemaid nahabureP ek labet na  

dap telbat iynep a HR nad iggnit uhus nanapm   telbat anerak nakbabesid iggnit

d paresid gnay ria gnudnagnem kaynab ar gnihes raul i  iaumem tikides telbat ag

 iskaer irad tabika tnecsevreffe  .uluhad hibelret idajret gnay  

 

.d  nasarekeK  

nab naktapadnem naka tabo ,iskudorp sesorp amaleS  .naukalrep kay

 nagned iauses nasarekek ialin ikilimem surah ini nakisalumrofid gnay telbaT

 kutnu nagnabmitrep idajnem surah telbat nasarekeK .ada gnay nataraysrep

 gnay huragnep ikilimem anerak ,isalumrof nagnabmegnep naksumurem

etemarap padahret nakifingis telbat naturalek itrepes telbat satilauk r 6( ).  tarayS

 halada kiab gnay nasarekek iju 6- gk 21 82( ). 

H ek nalub telbat nasarekek helorepid naitilenep iju lisa -  0  rasebes 5,21  ± 

 68,1 ,gk nasarekek  52 uhus nanapmiynep adap telbat o 1 ± o   )% 57 HR(  rasebes

89,31  1 ± 71,   ,gk  nasarekek 53 uhus nanapmiynep adap  telbat o 1 ± o  rasebes

 31,3 ± 73,0   ,gk  nasarekek 54 uhus nanapmiynep adap telbat o 1 ± o    rasebes

21,1  ± 11,0  53 uhus adap nasarekek iju lisah awhab tahilid tapad .gk o 1 ±  o  nad

54 uhus adap o 1 ± o idajret  ek nanurunep  awhab nakkujnunem gnay ,nasarek

 tapad ini laH .tubesret uhus audek nanapmiynep adap libats kadit telbat

ulalret gnay uhus nakbabesid  nat iggnit narutagnep aynada ap  babmelek  ,na

 idajnem telbat aggnihes .gnarukreb aynnasarekek nad babmel   gnay nahaB

akbabeynem  nad tartrat masa ,tartis masa utiay babmel idajnem telbat n

 aradu nanapmiynep adap libats tubesret nahab agiteK .tanobrakib muirtan
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nirek nahaB .g  nahalrep tanobrakib muirtan -  adap isisopmokedret tapad nahal

babmel aradu O . uti anerak hel ,  alibapa kib muirtan  tanobra  adap adareb

uragnepmem tapad babmel gnay aradu nanapmiynep  telbat kisif ih

tnecsevreffe  . iju irad ataD  ek nasarek   kitsitats iju sisilana nakukalid naidumek

 AVONA yaW enO ,0<p(  )50  anamid ratna utiay lisah helorepid   uhus

 ikilimem nanapmiynep rep adeb na   .nakifingis gnay  tapad uti irad akaM

naklupmisid   telbat awhab tnecsevreffe   napmisid gnay  adap  iagabreb  uhus  

1 amales   ,nalub  padahret huragnepreb nasarekek   telbat tnecsevreffe . 

P sid gnay telbat nasarekek nanurune  nalub aparebeb amales napmi   tapad

kanerakid  na  amal ,atarem gnaruk gnay lekitrap naruku isubirtsid

 amal nikameS .telbat nanapmiynep tapmet uhus nakianek atres ,nanapmiynep

 radak naknurunem nikames naka nanapmiynep uhus takgninem nikames nad

 aggnihes ,nababmelek ihuragnepmem naka nad telbat irad ria  telbat isprosba

irop nakbabeynem nad gnarukreb naka  ria pau padahret -  lekitrap ratna irop

 ,hamelem nikames idajnem lekitrap ratna katnok nad rasebmem nikames

 nakbabeynem nad licek nikames idajnem kiranem kirat ayag ayntabika

.nurunem telbat nasarekek  

 

.e  areK nahup  

 nataukek nakrabmaggnem gnay retemarap utaus nakapurem nahupareK

kinakem nagnacnog uata naukalrep nawalem malad telbat naakumrep   gnay

nasikignep nakbabeynem tapad  telbat naakumrep adap  nakataynid telbaT .

 nahuparek iju solol alibapa  am irad nagnarugnep  irad hibel kadit latot ass

%1 83( ).  

 H  lisa  irad  nalub telbat adap atad helorepid ,nakukalid gnay naitilenep

ek -0 rasebes   10,1 ± %90,0  ,  nahuparek 52 uhus nanapmiynep adap telbat o 1 ± o 

  )% 57 HR( asebes  r %50,0 ± 47,0   ,  nahuparek uhus nanapmiynep adap  telbat  

53 o 1 ± o  rasebes 23,0  80,0 ±  ,%  nahuparek 54 uhus nanapmiynep adap telbat o 

1 ± o rasebes   44,0  ± 22,0  .% ek iju irad ataD nahupar   nakukalid naidumek

 kitsitats iju sisilana  AVONA yaW enO  )50,0<p(  anamid epid  utiay lisah helor
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ratna   ikilimem nanapmiynep uhus rep adeb na   .nakifingis gnay  uti irad akaM

naklupmisid tapad   awhab  nanapmiynep  telbat tnecsevreffe   adap  iagabreb  uhus  

1 amales  nalub   padahret huragnepreb nahuparek   telbat tnecsevreffe . 

tapad telbat nahupareK   nad nanapmiynep amal helo ihuragnepid

.uhus nakianek   surul gnidnabreb helorepid tapad gnay telbat nahupareK

 amaL .nanapmiynep uhus nakianek atres telbat nanapmiynep amal nagned

 nakhamelem naka nanapmiynep uhus nakianek atres telbat nanapmiynep

nataki  telbat nusuynep lekitrap ratna  . aggniheS  nep amal nikames  nanapmiy

.takgninem nikames naka telbat nahuparek akam telbat   gnay rotkaf aparebeB

rep aynada nakbabeynem aynuhus paites nahuparek naadeb  amal : nial aratna ,

telbat nanapmiynep tapmet irad uhus nakianek atres ,nanapmiynep  uti nialeS .

reb aguj nanapmiynep HR huragnep  .telbat nahuparek padahret  adaP   gnay HR

 aguj ria pau iggnit  naka  ,iggnit nikames lah   ini  aynidajret nakbabeynem

 ,kudorp raul irad ria napareynep aggnihes  hupar idajnem telbat 93( ). 

 

.f  turaL utkaW  

 ijU amal apareb iuhategnem kutnu naujutreb tural utkaw   gnay utkaw

 telbat nakhutubid tnecsevreffe   ria utiay aynturalep malad turalem kutnu

 telbat irad kiab gnay tural utkaW .larenim tnecsevreffe   irad hibel kadit halada

 malad nemusnok nanamaynek nagned natiakreb tubesret lah ,tinem 4

ubesret telbat ismusnokgnem  irad amatu huragneP .utkaw neisife aguj nad t

 telbat naturalek  tnecsevreffe  aneraK .aynasab nad masa irad isanibmok halada

 adap tnecsevreffe   idajret  iskaer  asab nad masa aratna   gnay ria malad id

adiskoidnobrak kutnebmem . 

tural utkaw iju lisaH  ad helorepid  adap at ek nalub telbat adap -  0  rasebes

89,1   82,0 ±  tinem  ,  tural utkaw 52 uhus nanapmiynep adap telbat o 1 ± o  57 HR(

  )%  rasebes 2,2   60,0 ± tinem  ,  tural utkaw 53 uhus nanapmiynep adap  telbat o 

1 ± o rasebes  30,6  ±  59,0 tinem  ,  tural utkaw apmiynep adap telbat 54 uhus nan o 

1 ± o  rasebes  21,6 ±  36,2 .tinem   iju irad ataD tural utkaw   nakukalid naidumek

 kitsitats iju sisilana  AVONA yaW enO  )50,0<p(  utiay lisah helorepid anamid
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ratna   ikilimem nanapmiynep uhus rep adeb na   .nakifingis gnay  uti irad akaM

naklupmisid tapad   awhab  nanapmiynep  telbat tnecsevreffe   adap  iagabreb  uhus  

1 amales  nalub   huragnepreb tural utkaw   telbat tnecsevreffe . 

53 uhus adap tahilid tapaD o 1 ± o 54 uhus nad o 1 ± o  telbat , tnecsevreffe  

 agan haub kartske amal gnay tural utkaw ikilimem iynep uhus adaP .  nanapm

 ,libats kadit gnay isidnok malad adareb telbat nakbabeynem naka iggnit gnay

 tadap irad esaf nahaburep idajret aggnihes )dilos(   idajnem yrebbur  .

 aguj ria pau naadarebek ,iggnit gnay HR nanapmiynep adap nakgnadeS

es isgnufreb tapad gnay iggnit nikames  iskaer aynidajret ucimep iagab

gnicsevreffe  masa nenopmok aratna iskaer ,nakturalid telbat akitek aggnihes ,

 ini laH .tabmal nalajreb )tanobrakib muirtan( asab nenopmok nad )tartis masa(

d anrupmes araces tural kutnu telbat nakulrepid gnay utkaw nakbabeynem  na

amal nikames aguj isnepsusret gnay naigab idajnem 93( ). 

 

.E  nagnudnaK sisilanA  

 nakukalid nagnudnak sisilanA  naujutreb anerak fitatilauk tafisreb  kutnu

 id gnudnakret hisam kilonef awaynes nagnudnak nakitsamem nad iuhategnem

 malad  telbat tnecsevreffe   kartske agan haub   iagabes taisahkreb gnay

nadiskoitna  nagnudnak nalibatsek iuhategnem kutnu nakukalid ini laH .

 awaynes  kilonef  telbat adap tnecsevreffe   agan haub kartske  haletes

 nanapmiynep nad nalub 1 nanapmiynep uhus iagabrebid  . naaidesreteK  

 awaynes nagnudnak ef kilon  telbat adap  narepreb tagnas   padahret gnitnep

telbat irad  sativitkefe  tnecsevreffe  tubesret agan haub  .   

 .)TLK( sipiT sipaL ifargotamorK edotem halada nakukalid gnay edoteM

 awaynes irad naralopek tafis nakrasadreb hilipid maid esaf nad kareg esaF

nay  ijak lisah nakrasadreb aynnagnidabrep nautnenep nad ,iuhatekid nigni g

“ utiay TLK pisnirp nagned iauses isamitpo atres rutaretil ekil - evlosid - ekil .”  

 ini naitilenep adap nakanugid gnay maid esaf nad kareg esaf naanuggneP

lid halet gnay lisah irad nakrasadid aharguN helo aynmulebes nakuka )6(  .

 talag masA .talag masa utiay nakanugid gnay gnidnabmep awayneS
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 ,anahredes gnilap lonef sugug ikilimem gnay awaynes utaus nakapurem

 .kilonef gnidnabmep awaynes iagabes nakanugid tapad aggnihes  

 

         
                a      b            c 

41 rabmaG .  tnecsevreffE telbaT fitatilauK ijU lisaH  nagneD agaN hauB
)TLK( sipiT sipaL ifargotamorK  ek nalub -0 

nagnareteK  
maid esaF  F06 leg akilis : 452  
kareg esaF   lonahtem : – )5:59( taimrof masa  

iskaereP  torpmes   : edirolhc irref  
P :  lonef gnidnabmep kacreb ( talaG masA ) 
S agan haub telbat lepmas :  
a mn 452 isketed :  
b mn 663 isketed :  
c  isketed : kapmat ayahac  
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        A   b     c 

51 rabmaG .  nagneD agaN hauB tnecsevreffE telbaT fitatilauK ijU lisaH
tamorK 52 uhus )TLK( sipiT sipaL ifargo oC 

nagnareteK  
maid esaF  F06 leg akilis : 452  
kareg esaF   lonahtem : – )5:59( taimrof masa  

torpmes iskaereP   : edirolhc irref  
P  lonef gnidnabmep kacreb : ( talaG masA ) 
S agan haub telbat lepmas :  
a mn 452 isketed :  
b 63 isketed : mn 6  
c kapmat ayahac isketed :  
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  a   b   c 

1 rabmaG 5.  nagneD agaN hauB tnecsevreffE telbaT fitatilauK ijU lisaH
53 uhus )TLK( sipiT sipaL ifargotamorK oC 54 nad oC 

nagnareteK  
maid esaF  F06 leg akilis : 452  
kareg esaF   lonahtem : – a )5:59( taimrof mas  

iskaereP  torpmes   : edirolhc irref  
P  talaG masA lonef gnidnabmep kacreb :  
S1  agan haub telbat lepmas :  53 uhus oC 

2S   54 uhus agan haub telbat lepmas : oC 
a  mn 452 isketed :  
b  mn 663 isketed :  
c   isketed : kapmat ayahac  
 

gnudnak TLK ijU  telbat adap kilonef awaynes na tnecsevreffe   kartske

F 06 leg acilis maid esaf nakanuggnem agan haub 452   gnay kareg esaf nad

 ayngnidnabmep awaynes nagned 5 : 59 = taimrof masa : lonahtem nakanugid

 .talag masa  halada nakanugid gnay isakereP edirolhc irref  , ay  isgnufreb gn

 .tops anraw salejrepmem kutnu uribek halada helorepid gnay tops anraW -

ay kilonef awaynes fR nad naurib n 66,0 isketedret g  .  nakujnunem ini lisaH

telbat id awhab   )+(  hisam kilonef awaynes tapadret  .  iju lisah nakrasadreB

b iuhatekid nakukalid gnay  adap gnudnakret hisam kilonef awaynes awha

 telbat tnecsevreffe   adap habureb kadit aguj aynnagnudnak ,agan haub kartske

52 uhus o 53 , C o 54 nad C o .nalub 1 nanapmiynep amales C  
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V BAB  

NARAS NAD NALUPMISEK  

 

.A  nalupmiseK  

d ini naitilenep lisah nakrasadreB d tapa t awhab naklupmisi idajre   nahaburep

 telbat kisif  adap  nalub 1 nanapmiynep amales  liforp nakgnades ,uhus iagabreb

.nahaburep imalagnem kadit telbat )TLK( sipit sipal ifargotamork  

 

.B  naraS  

.1  telbat kisif satilibats iju adap nakparahid ayntujnales naitilenep adaP  

tnecsevreffe  id nanapmiynep kutnu  agan haub   nanapmiynep HR ,uhus iagabreb

.%57 rutaid  

.2  l nakparahid ayntujnales naitilenep adaP  tapad telbat nanapmiynep ama

id 3 ek nalub aggnih nakukal . 
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( agaN hauB isanimreteD nagnareteK taruS .1 naripmaL suzihrylop suerecolyH ) 
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isaresaM otoF .2 naripmaL     talA .3 naripmal R rotaropavE yrato  

                
 
 

talA .4 naripmaL  gnoroC edoteM nagned rilaA tafiS ijU  napategnep iju tala nad  

    
 
 

nasarekek iju talA .5 naripmaL  
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6 naripmaL  agaN hauB kartskE telbaT naruku namagareseK ijU talA .

    
 
 

 nakanuggneM nagned agaN hauB kartskE telbaT nahupareK ijU talaA .6 naripmaL
alA  t retseT ytilibairF  

 
 
 
 
 
 
 
 
 
 
 
 
 
 



54  
 

 
 

telbaT otoF .7 naripmaL  
 

        
0 ek naluB     52 uhus o 1 ± oC )%57 HR(  

 
 

     
53 uhuS  o 1 ± o C  54 uhus  o 1 ± oC 
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 telbaT nad ,lunarg ,agaN hauB kartskE kisiF tafiS ijU lisaH ataD .8  naripmaL

agaN hauB kartskE  

agan haub kartske ria radak ijU  

isakilpeR  lawa toboB  rihka toboB  riA radaK  
I 405,0  414,0  % 73,71  
II  405,0  444,0  %80,21  
III  905,0  914,0  %86,71  

VI  105,0  224,0  %49,51  
V 405,0  444,0  %09,11  

 ataR – atar  405,0  924,0  %499,41  
DS  200,0  410,0  %028,2  
VC  793,0  362,3  %808,81  

 

agan haub kartske satisoksiv ijU  

R isakilpe  )Pc( satisoksiV  MPR %  
I 79221  3,38  
II  83311  3,48  
III  84301  38  

VI  71421  3,48  
V 79221  48  

 ataR – atar  4,93711  87,38  
DS  63,198  06,0  
VC  395,7  27,0  

 

 rila tafis ijU  maid tudus nad  gnirek lunarg )g 001 lunarg toboB(  

isakilper   rila utkaW
)kited(  

 rila tafiS
)kited/g(  

 tuduS
) α( maid  

I 65,5  689,71  * 74,41  
II  47,5  224,71  70,82  
III  60,5  367,91  56,92  

VI  48,5  321,71  37,82  
V 60,5  367,91  37,82  

 ataR – atar  54,5  14,81   39,52  
DS  73,0  72,1   34,6  
VC  97,6  98,6   97,42  

   isulkske = * :  nagnareteK  
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isulkske haletes ataD  

duS )α( maid tu  
70,82  
56,92  
37,82  
37,82  

 ataR – atar  97,82  
DS  56,0  
VC  15,2  

 

)lm 001 lawa emulov( gnirek lunarg napategnep ijU  

 isakilpeR  emulov  )%( T  
I 18  91  
II  28  81  
III  28  81  

VI  97  12  
V 97  12  

 atar – atar  6,08  4,91  
DS  25,1  25,1  
VC  88,1  48,7  

 

telbat tobob namagaresek ijU  

tobob namagareseK  
isakilper  A B C D 

1 071,3  90,3  38,2  706,2  
2 340,3  20,3  608,2  536,2  
3 740,3  51,3  719,2  936,2  
4 401,3  60,3  528,2  636,2  
5 989,2  90,3  329,2  276,2  
6 540,3  70,3  838,2  665,2  
7 451,3  00,3  909,2  606,2  
8 1,3 03  90,3  787,2  426,2  
9 651,3  11,3  809,2  095,2  
01  721,3  31,3  058,2  656,2  
11  731,3  50,3  209,2  846,2  
21  631,3  11,3  229,2  275,2  
31  551,3  30,3  929,2  295,2  
41  241,3  11,3  239,2  895,2  
51  901,3  90,3  409,2  935,2  
61  300,3  90,3  477,2  945,2  
71  749,2  11,3  378,2  246,2  
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81  079,2  30,3  829,2  306,2  
91  839,2  01,3  788,2  806,2  
02  909,2  70,3  368,2  635,2  

 ataR – atar  070,3  80,3  88,2  16,2  
DS  80,0  40,0  50,0  40,0  
VC  16,2  92,1  47,1  35,1  

 

telbat labet nad retemaid ijU  

isakilper  A B C D 
retemaid  labeT  retemaid  labet  emaiD ret  labet  retemaid  labet  

1 80,02  70,7  90,02  21,7  26,02  44,7  04,12  14,8  
2 70,02  20,7  61,02  4,7  16,02  25,7  04,12  36,7  
3 80,02  30,7  90,02  10,7  37,02  73,7  52,12  52,8  
4 60,02  01,7  70,02  70,7  56,02  43,7  61,12  20,8  
5 70,02  80,7  70,02  50,7  36,02  52,7  83,12  ,7 17  
6 40,02  11,7  80,02  11,7  56,02  92,7  92,12  98,7  
7 50,02  90,7  70,02  90,7  16,02  13,7  91,12  95,7  
8 70,02  60,7  80,02  00,7  66,02  33,7  21,12  66,7  
9 60,02  70,7  60,02  90,7  45,02  62,7  21,12  56,7  
01  70,02  20,7  70,02  80,7  6,02  15,7  51,12  54,7  

 ataR - atar  70,02  70,7  80,02  01,7  36,02  63,7  52,12  38,7  
DS  10,0  30,0  30,0  11,0  50,0  01,0  11,0  13,0  
VC  50,0  24,0  51,0  55,1  42,0  63,1  25,0  69,3  

 

tural utkaw ijU  

isakilper  A B C D 
1 05,1  91,2  10,6  04,4  
2 21,2  51,2  04,6  14,4  
3 50,2  61,2  73,6  51,7  
4 90,2  02,2  10,5  13,01  
5 81,2  03,2  14,7  33,4  

atar - atar  89,1  2,2  30,6  21,6  
DS  82,0  60,0  59,0  36,2  
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telbat nasarekek ijU  

isakilper  A B C D 
1 4,41  8,41  6,3  2,1  
2 5,21  8,21  8,2  1,1  
3 9,01  7,11  5,3  1,1  
4 3,01  4,51  1,3  1 
5 9,01  3,31  4,3  2,1  
6 4,31  6,31  2,3  2,1  
7 5,01  ,41 8 1,3  1,1  
8 7,51  7,31  4,3  9,0  
9 3,21  6,41  8,2  3,1  
01  1,41  1,51  4,2  1,1  

ataR - atar  5,21  89,31  31.3  21,1  
DS  68,1  71,1  73,0  11,0  
VC  88,21  73,8  59,11  28,9  

 

telbat nahuparek ijU  

isakilper  A B C D 
1 311,1  37,0  82,0  14,0  
2 870,1  97,0  24,0  23,0  
3 169,0  ,0 57  92,0  38,0  
4 299,0  87,0  93,0  33,0  
5 888,0  76,0  22,0  33,0  

ataR - atar  10,1  47,0  23,0  44,0  
DS  90,0  50,0  80,0  22,0  
VC  59,8  67,6  52  05  
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 .9 naripmaL S ijU lisaH  avonA yaW enO kitsitat agaN hauB kartskE telbaT  

 

.a  nasarekeK  

enO - vorogomloK elpmaS - nrimS tseT vo  

  gk  

N 04  

sretemaraP lamroN b,,a  naeM  5286.7  

noitaiveD .dtS  98897.5  

secnereffiD emertxE tsoM  etulosbA  952.  

evitisoP  952.  

evitageN  - 471.  

vorogomloK - Z vonrimS  046.1  

2( .giS .pmysA - )deliat  900.  

.lamroN si noitubirtsid tseT .a  

etaluclaC .b .atad morf d  

 
yawenO  

 
 

secnairaV fo ytienegomoH fo tseT  

Kg 

citsitatS eneveL  1fd  2fd  .giS  

562.31  3 63  0. 00  

sevitpircseD  

Kg 

 

N naeM  noitaiveD .dtS  rorrE .dtS  

naeM rof lavretnI ecnedifnoC %59  

muminiM  mumixaM   dnuoB rewoL  dnuoB reppU  

A 01  0005.21  05268.1  79885.  7761.11  3238.31  03.01  07.51  

B 01  0089.31  09761.1  23963.  5441.31  5518.41  07.11  04.51  

C 01  0031.3  13473.  73811.  2268.2  8793.3  04.2  06.3  

D 01  0021.1  35311.  09530.  8830.1  2102.1  09.  03.1  

latoT  04  5286.7  98897.5  88619.  9728.5  1735.9  09.  07.51  
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stseT coH tsoP  

 
 

 
 

AVONA  

Kg 

 serauqS fo muS  fd  erauqS naeM  F .giS  

spuorG neewteB  585.6621  3 591.224  217.833  000.  

spuorG nihtiW  378.44  63  642.1    

latoT  854.1131  93     

snosirapmoC elpitluM  

Kg 

DSH yekuT  

uhus )I(  uhus )J(  

 ecnereffiD naeM

I( - )J  rorrE .dtS  .giS  

lavretnI ecnedifnoC %59  

dnuoB rewoL  dnuoB reppU  

A B - 00084.1 * 92994.  620.  - 7428.2  - 3531.  

C 00073.9 * 92994.  000.  3520.8  7417.01  

D 00083.11 * 92994.  000.  3530.01  7427.21  

B A 00084.1 * 92994.  620.  3531.  7428.2  

C 00058.01 * 92994.  . 000  3505.9  7491.21  

D 00068.21 * 92994.  000.  3515.11  7402.41  

C A - 00073.9 * 92994.  000.  - 7417.01  - 3520.8  

B - 00058.01 * 92994.  000.  - 7491.21  - 3505.9  

D 00010.2 * 92994.  200.  3566.  7453.3  

D A - 00083.11 * 92994.  000.  - 7427.21  - 3530.01  

B - 00068.21 * 92994.  . 000  - 7402.41  - 3515.11  

C - 00010.2 * 92994.  200.  - 7453.3  - 3566.  

.level 50.0 eht ta tnacifingis si ecnereffid naem ehT .*  
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stesbuS suoenegomoH  
 

 

 

 

 

 

 

 

 

 

 
 

 

.b  nahupareK  

 
enO - vorogomloK elpmaS - tseT vonrimS  

  nesrep  

N 02  

sretemaraP lamroN b,,a  naeM  5826.  

noitaiveD .dtS  48792.  

secnereffiD emertxE tsoM  etulosbA  802.  

evitisoP  802.  

evitageN  - 331.  

vorogomloK - Z vonrimS  039.  

2( .giS .pmysA - )deliat  253.  

.lamroN si noitubirtsid tseT .a  

.atad morf detaluclaC .b  

 
 
 
 
 

gk  

DSH yekuT a 

uhus  N 

50.0 = ahpla rof tesbuS  

1 2 3 4 

D 01  0021.1     

C 01   0031.3    

A 01    0005.21   

B 01     0089.31  

.giS   000.1  000.1  000.1  000.1  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

.000.01 = eziS elpmaS naeM cinomraH sesU .a  
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yawenO  
 

sevitpircseD  

nesrep  

 

N naeM  noitaiveD .dtS  rorrE .dtS  

 rof lavretnI ecnedifnoC %59

naeM  

muminiM  mumixaM   dnuoB rewoL  dnuoB reppU  

A 5 0600.1  16980.  70040.  7498.  3711.1  98.  11.1  

B 5 0447.  57740.  53120.  7486.  3308.  76.  97.  

C 5 0023.  67280.  10730.  2712.  8224.  22.  24.  

D 5 0444.  18812.  68790.  3271.  7517.  23.  38.  

latoT  02  5826.  48792.  06660.  1984.  9767.  22.  11.1  

 
 

secnairaV fo ytienegomoH fo tseT  

nesrep  

citsitatS eneveL  1fd  2fd  .giS  

393.2  3 61  701.  

 
 

 

 

 
 

 

 
 
 
 
 
 
 
 
 
 

AVONA  

nesrep  

 serauqS fo muS  fd  erauqS naeM  F .giS  

spuorG neewteB  524.1  3 574.  912.92  000.  

spuorG nihtiW  062.  61  610.    

latoT  586.1  91     



45  
 

 
 

stseT coH tsoP  
snosirapmoC elpitluM  

nesrep  

DSH yekuT  

uhus )I(  uhus )J(  

 ecnereffiD naeM

I( - )J  rorrE .dtS  .giS  

lavretnI ecnedifnoC %59  

dnuoB rewoL  dnuoB reppU  

A B 62. 002 * 56080.  320.  3130.  7294.  

C 00686. * 56080.  000.  3554.  7619.  

D 00265. * 56080.  000.  3133.  7297.  

B A - 00262. * 56080.  320.  - 7294.  - 3130.  

C 00424. * 56080.  000.  3391.  7456.  

D 00003. * 56080.  900.  3960.  7035.  

C A - 00686. * 56080.  000.  - 7619.  - 3554.  

B - 00424. * 56080.  000.  - 7456.  - 3391.  

D - 00421.  56080.  044.  - 7453.  7601.  

D A - 00265. * 56080.  000.  - 7297.  - 3133.  

B - 00003. * 56080.  900.  - 7035.  - 3960.  

C 00421.  56080.  044.  - 7601.  7453.  

.level 50.0 eht ta tnacifingis si ecnereffid naem ehT .*  

 
enegomoH stesbuS suo  

 
nesrep  

DSH yekuT a 

uhus  N 

50.0 = ahpla rof tesbuS  

1 2 3 

C 5 0023.    

D 5 0444.    

B 5  0447.   

A 5   0600.1  

.giS   044.  000.1  000.1  
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.c  tural utkaW  

 
enO - vorogomloK elpmaS - tseT vonrimS  

  nesrep  

N 02  

sretemaraP lamroN b,,a  naeM  731.4  

.dtS  noitaiveD  2654.2  

secnereffiD emertxE tsoM  etulosbA  372.  

evitisoP  372.  

evitageN  - 841.  

vorogomloK - Z vonrimS  912.1  

2( .giS .pmysA - )deliat  201.  

.lamroN si noitubirtsid tseT .a  

.atad morf detaluclaC .b  

 
yawenO  

 

 

 
 

 
 

sevitpircseD  

nesrep  

 

N naeM  

 .dtS

aiveD noit  rorrE .dtS  

 rof lavretnI ecnedifnoC %59

naeM  

muminiM  mumixaM   dnuoB rewoL  dnuoB reppU  

A 5 889.1  9672.  8321.  446.1  233.2  5.1  2.2  

B 5 002.2  6950.  6620.  621.2  472.2  2.2  3.2  

C 5 042.6  7268.  8583.  961.5  113.7  0.5  4.7  

D 5 811.6  3336.2  7771.1  848.2  883.9  3.4  3.01  

latoT  02  731.4  2654.2  2945.  789.2  682.5  5.1  3.01  

secnairaV fo ytienegomoH fo tseT  

nesrep  

citsitatS eneveL  1fd  2fd  .giS  

416.9  3 61  100.  



65  
 

 
 

 

 

 

 
 

 

 
stseT coH tsoP  

 
 

 
 

 

AVONA  

nesrep  

 serauqS fo muS  fd  erauqS naeM  F .giS  

spuorG neewteB  685.38  3 268.72  463.41  . 000  

spuorG nihtiW  630.13  61  049.1    

latoT  226.411  91     

snosirapmoC elpitluM  

nesrep  

DSH yekuT  

uhus )I(  uhus )J(  

 ecnereffiD naeM

I( - )J  rorrE .dtS  .giS  

lavretnI ecnedifnoC %59  

dnuoB rewoL  dnuoB reppU  

A B - 0212.  9088.  599.  -2 237.  803.2  

C - 0252.4 * 9088.  100.  - 277.6  - 237.1  

D - 0031.4 * 9088.  100.  - 056.6  - 016.1  

B A 0212.  9088.  599.  - 803.2  237.2  

C - 0040.4 * 9088.  200.  - 065.6  - 025.1  

D - 0819.3 * 9088.  200.  - 834.6  - 893.1  

C A 0252.4 * 9088.  100.  237.1  277.6  

B 0040.4 * 9088.  200.  025.1  065.6  

D 0221.  9088.  999.  - 893.2  246.2  

D A 0031.4 * 9088.  100.  016.1  056.6  

B 0819.3 * 9088.  200.  893.1  834.6  

C - 0221.  9088.  999.  - 246.2  893.2  

.level 50.0 eht ta tnacifingis si ecnereffid naem ehT .*  



75  
 

 
 

stesbuS suoenegomoH  
 
 

 
 

nesrep  

DSH yekuT a 

uhus  N 

50.0 = ahpla rof tesbuS  

1 2 

A 5 889.1   

B 5 002.2   

D 5  811.6  

C 5  042.6  

.giS   599.  999.  

 era stesbus suoenegomoh ni spuorg rof snaeM

.deyalpsid  

.000.5 = eziS elpmaS naeM cinomraH sesU .a  


