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SUMMARY

Bunin Yu.VImprovement of methods of diagnosis and surgical treatment of
penetrating gunshot wounds of the chest (clingogderimental study) Qualifying
scientific work with manuscript rights.

Dissertation for obtaining the scientifidegree of candidate of medical
sciences of knowl edge 22 ndHealStath ¢
Institution "V.T. Zaitsev Institute of General and Emergency Surgery of the National
Academy of Medical Sciences of Ukrain&harkiv National Medial University,
Ministry of Public Health of Ukraine, 2025

The dissertation is devoted to improving the results of diagnosis and surgical
treatment of patients witijunshopenetrating wounds to the cheGRWC) through
the use of modern technologies and optimal surgical tactics.

The author conducted a compreheasanalysis of 2,161 wounded military
personnel wittGPWC, including 308 with penetrating wounds, which accounted for
14.28% of all chest wound3he study included 207 wounded soldiers: | (main
group)i 97 (46.85%) wounded soldiers who were admittedriestment between
December 2016 and December 20itOaddition to traditional methods, advanced
diagnostic methods, diagnostic and surgical instruments were used, and a new tact
was applied according to a developed treatment and diagnostic algorithm. I
(comparison group) 110 (53.15%) wounded patients who were admitted for
treatment to th#lilitary Medical Clinical Center of the Northern Regifsom April
2014 to December 2019 and were treated using traditional methods of diagnosis ar
treatment: clinical examination,-My, multispiral computed tomograpifMSCT),
surgical treatmerand removal of foreign bodies using traditional methods, without
clearly defined indications and contraindications Vateo-assisted thoracoscopy
(VATS) and removal oforeign objectgFO).

In the structure of modern combat chest trauma in the conditioaatef
terrorist operation/joint forces operatiamong the wounded with firearm injuries

to the chest, penetrating injuries ac
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are si n2g.10e%, 9 Of.r8a\g me nGPWE with dathage t the 18fY0r
right pleural cavity 94. 76N3. 5%.

Unsatisfactory results in the diagnosis GPWC are associated with
insufficient use of modern higtech instrumental examination methods (ultrasound,
CT, MSCT), while noAanstrumental methods (complaints, medical history, physical
examination, laboratory tests) are not specific or informafiVi® unsésfactory
treatment results in the comparison group of wounded patients are associated wit
the failure to take into account the topographic and anatomical location of the
wound, a waHandsee approach after the injury, more frequent use
of thoracotomis, and the lack of clear indications for surgical intervention and
conservative management of this category of wounded patients.

New minimally invasive diagnostic methods have been developed and
implemented, namely: endovideothoracoscopy with the useasdr limaging,
fluorescent diagnostics, and magnetodetection; ultrasound to determine the extent «
lung damage and monitor the quality of treatment; objective monitoring of air flow
from the pleural cavities using a Coriolis flow meter. New surgical imstnis and
technologies have been developed and refined for the diagnosis and removal c
foreign ferromagnetic metal bodies during VATS and thoracotomies; Indications
and contraindications for VATS in patients wi@PWC at the 11l level of medical
care havebeen improveda new diagnostic and treatment algorithm has been
proposed.

The use of the "computer vision" algorithm allows to clearly determine the
size of a foreign body in the lung with an error of 6.8 to 7.2%, which is important
for in-depth diagnosis and the development of further surgical tactics. It should alsc
be notedhat the use of computer vision techniques increases the detail of foreign
bodies in patients witlsPWC. Mathematical modeling allows for more accurate
diagnosis of the size ¢&fO scans of the lungs by taking into account their density
and minimizes errorassociated with the wide range of densities of foreigjects

materials (metal, glass, wood, plastic).
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The prevailing pathomorphological changes in combat chest trauma consis
of hemodynamic disorders associated with massive hemorrhages, blood imbibitior
of all lung tissues with hypoxia, secondary fibrinoid necrosis, and dystrophy of
muscle, fibrous, and adipose tissue and vessels with atelectasis and dystelectas
which disrupt the trophism and regeneration of lung tissue. According to
immunohistochemal studies, transforming growth factor T&GE and vascular
endothelial growth factor VEGF are found in large quantities in macrophages,
leukocytes, lymphocytes, fibroblasts, and vascular endothelium from the first day of
lung parenchyma trauma; By the 10y, TGFb1 expression becomes significant,
while VEGF weakly marks the endothelial cells of capillaries, arterioles, and
isolated macrophages. This immunohistochemical picture explains the long healing
period of GPWC. in conditions of chronic inflammatny the perivascular foci of
lung tissue become incapable of neoangiogenesis. The presence of pathological tyj
IV collagen (Collagen 1V) in areas of fibrosis and dyselectasis of the lung
parenchyma, up to 10 months aftePWC, determines the weak potentitr
replacement of the wound channel with connective tissue scar.

A comparative analysis of the use of developed and existing methods of diagnosi
and treatment revealed a decrease in the number of complications in the immediat
postoperative period froml (37.3%) to 4 (4.1%). In the lorigrm postoperative
period, the number of cases of pneumofibrosis decreased from 9 (12.7%) to ¢
(6.4%), pleuropulmonary adhesions from 12 (17%) to 1 (1.6%), and overall
complications decreased from 27 (37.5%) to 5 (8.&&6Es. After treatment, good
results increased from 44 (62%) to 57 (91.9%), satisfactory results decreased fror
24 (33.8%) to 5 (8.1%), and unsatisfactory results decreased from 3 (2.3%) to zerc
Thetotalbeed ay was 9.5N1.3 i n tlin¢he comparisong r
group.

Thus, the scientific novelty of the results obtained lies in the fact that the study
conducted a clinical and epidemiological analysi<GBfWC and the structure of
combat losses in the conditions of modern hybrid warfasethe first time, based

on an analysis of ten years of experience in treating the wounded, it has bee
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determined that penetrating gunshot wounds to the chest dantigerrorist
operation/joint forces operatioare severe according to the scales gedive
assessment of the severity of injuries, in most cases combined with damage to oth
anatomical and functional sectiof#dS) and accompanied by acute massive blood
loss and shock.

The need to use damage control surgery tactics in cases of cordamade
to other vital organs in patients with penetrating chest wounds has been establishe
in order to stop bleeding and reduce postoperative mortality. The importance of
using the proposed rational surgical tactics in penegrajunshot wounds of the
chest aimed at reducing surgical aggression, is demonstrated by a significan
reduction in postoperative mortality.

Based on a comparative assessment of various methods of diagnosis an
treatment, new methods of diagnosis and treatment of combat chasathave
been identified and proposed for practical application (laser imaging and
magnetodetection, which allow the extent of damage to be determined; the spee
and volume parameters and characteristics of the air removed from the pleural cavit
have beendetermined, with an assessment of the degree of lung parenchyme
tightness and monitoring of the healing process of the wounded lung tissue in
dynamics).

The minimally invasive method of endovideothoracoscopy, performed in the
first hours after the arrivanf a patient with cardiac contusion at the clinic, allows
for an informed decision on the choice of further surgical tactics, prevention of
possible complications, without aggravating the patient's condition, significantly
reducing the duration of the &pital treatment stage, and achieving satisfactory
functional results in the postoperative period. Based on a systematic assessment
the criteria for the use of VATS, the effectiveness of diagnosis and treatment of
GPWChas been increased.

Modern, lowtrauma surgical endoscopic instruments for the diagnosis and
removal of ferromagnetic foreign bodies have been developed, and a set of surgic:

magnetic endoscopic instruments has been formed.
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A diagnostic and therapeutic algorithm for the use of surgwadnetic
instruments iIKGPWChas been proposed.

Data from forensic and morphological studies of the injured lung have
revealed morphofunctional changes that play an important role in the mechanism:
of acute ischemia development not only in regional bllod, but also in the
hemodynamics and trophism of all organs and systems at the organism level due 1
tissue oxygenation disorders.

Based on the data of histological and immunohistochemical studies, the sign:
of gunshot wounds to the lung tissue wereriftdal, taking into account the
accumulation of CD68+ macrophages and the content of pathological type IV
collagen.The new data obtained on the morgbnoctional features of gunshot
wounds to the lungs will be a useful basis for the further development of fundamenta
medical science.

In collaboration with colleagues from Kharkiv National University of Radio
Electronics, a method of experimental mathematical modeling of computan visio
has been developed for the first time, which allows for increased def&l sicans
of the lungs and minimizes errors in diagnosing their size, which arise due to the
significant difference in radiographic density between body tissues and metal, anc
alo eliminates the influence of the "glare" artifact of metal in tissues.

The use of modern methods of diagnosis and treatm&RWfChas made it
possible to reduce treatment times, decrease the number of complications, an
reduce government spending.

The practical significance of the results obtained is that the developed
magnetic tool not only allows the removal of foreapjects from bones and joints,
but can also be used to remove foreadpects from soft tissues, as well as those
located partiallyor completely in tendons, in the ligamentous apparatus or joint
capsule, partially intraosseous, as well as forelgjacts that have been in the body
for a long time and around which a capsule has formed (Ukrainian Patent for Utility
Model No. 1301462018 Letter 26).
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Thanks to the proposed magnetic attachment for videoendoscopic surgica
interventions, it is possible to conveniently manipulate it in different planes of the
abdominal or pleural cavities, resulting in a double effect: diagnosis andakaiov
ferromagnetic metal foreign bodies (Ukrainian Patent for Utility Model No. 130147.
2018 Letter 26).

Improvement of a device for fixing ferromagnetic foreiginjects in soft
tissues, allowing the forces of magnetic attraction and negative pressure (vacuurn
to be combined in a single device, resulting in a dual action: the magnetic part of the
device holds the ferromagnetic foreighjects in place, while the vacuum stion
device with negative pressure fixes the tissue around the favbjgots until it is
removed with a general surgical roragnetic (titanium) instrument (Ukrainian
patent for utility model No. 13226May 25, 2019).

The developed model of video estopic laser visualization of the internal
organs of the abdominal and pleural cavities allows for improved intraoperative
topical diagnosis and local visualization, surgical interventions, and control of the
surgical intervention by changing the natufdaser irradiation (Ukrainian patent
for utility model No. 135916, July 25, 2019).

Improvement of a magnetic instrument for endoscopic diagnosis and removal
of ferromagnetic foreigobjects from the pleural and abdominal cavities, in which,
due to the variable angle of inclination of the distal magnetic part, it is possible to
increasdhe convenience of using the instrument during endoscopic operations anc
expand the possibilities for searching for, fixation, and removal of ferromagnetic
foreignobjects from the pleural or abdominal cavities (Ukrainian Patent for Utility
Model No. 13598, July 25, 2019).

The proposed surgical magnetic instrument for thoracoscopic and
laparoscopic surgical interventions with a variable conductor configuration for
removing ferromagnetic foreigobjects makes the instrument easier to use and
expands the@ossibilities for searching for, fixation, retention, and removal of small
and mediurrsized foreignobjects during thoracic and laparoscopic surgical

interventions (Ukrainian patent for utility model No. 155035, January 10, 2024).
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The developed endoscapmagnetic instrument for removing ferromagnetic
foreignobjectsf r om t he pl eur al or abdominal ¢
of inclination of the working part makes it easier to use the instrument during
thoracicand laparoscopic surgical interttens and expands the possibility of
searching for, fixing, holding, and removing small and meesizad foreigrobjects
that are deeply located in parenchymal organs in-ttardach places (Ukrainian
patent for utility model No. 156469une 26, 2024).

The developed model of a laser endoscopic attachment provides the
opportunity to increase the convenience of use in minimally invasive operations on
internal organs and expands the possibility of intraoperative diagnosis of foreign
objects, while its independence from the power supply allows it to be used in
military mobile hospitals, military medical clinical centers, and civilian inpatient
facilities (Ukrainian Patent for Utility Model No. 15693&ugust 21, 2024).

Thus, the dissertation presents lson to the urgent scientific and practical
problem of military surged improving the treatment outcomes of military
personnel with gunshot wounds who participated in combat operationsantthe
terrorist operation/joint forces operatiaone in easter Ukraine- through the use
of advanced methods of hardware and instrumental diagnostics, new surgica
instruments and technologies for the diagnosis and removal of favbjgotsof
firearm origin, the introduction of minimally invasive advanced
endovidethoracoscopy techniques, and the development and implementation of
new objective indications for surgical intervention to restore lung integrity

Keywords: gunshot penetrating wounds of the chest, lung forelgeactsof

gunshot originendovideothoracoscopic interventions
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CsLodlsCk dzj o' HOUROHdgESL - disly e K jis 2O izt
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. .. 102Yyjo0O 16f1 uvCtO’ dzd e, HiSC Is
1 Od3w Is ' dzO.

dbftcsB@®YL Pdz' SO' & HdMjtksOy"

[ Mdzts o dg' fsdzsy J degdzg? HIMJ telsOyY" ° B Iz dzd
Ok Cfste ®S Isd ydzd 5 S sdzW j XAyt dg'f j ts Pdzy " 7 L @ O
Tkt ydts' Hefskscd kO Odxj MlsjL' sdse
f stcOdzj dzgdzv" = SO B2t dii ddstcOa@BZORMde K GHS
L O H Odzdz Yydzj dz' @ mOts "  afn! CcEts tsMjtoj !

( mMOtS "' o, 20207 w09 Is d ey 2wdz06ztS dald jste § dzy ' L
ch C sz Offif 8O deilzyy © H ¢ 0O Bz tc $2020tc); dzGonference
Procedi ngs of the 3nd I nternational Sc

Focused | sses o Novelbed £18n2020/0Bratisthva, Slovak
Republic (Bratislava, 20200z@z0 [z C-tffste &S Is § g dz¥ 2 ta jitzy tz0tc s H dz
ZyOofmds¢ C Islz Odz! dg' fCdiOMddats d2j otcbkzic e ' T e ( mt
Oz GCifste@®C Isdydz' 2 Cda Jtojdzy' =~ L BB Y dzOtist
dzj © ' HC ZOH dzs’™ R tckztdine) ¢ @O OKOMd H O &2 2 .
cwdzmilsdlskzls L OcOdz dets’™ IsO dzj 9 ' H S dz@HeddS "dzd-
(mMOtLS " 9, 20221 wOYIsd Wed 2dz0zt€detojStc j dzy ' =~ L
coPSClszOdz dz fdlsOdzdzy dzj 9" HSC &zOrwdets’ | i sh'et}l
ROz CGfste®C Isd ydz' 2 SCtsdeW Jtoj dzy’ = L 3 ) dzOtetst
dzi ©° HC ZOH &z Otck " mRzan BNB)2 & (c.

l1EedzdCO@" s s H M tols Bdz0O 2 Sufolafsridz’ 1 tis
stz W@l j2 E dOEZSCtseadr M jy QazVWEEd&EOC
E yEktedzOdz' , wCd2 ' dzHj C MiBComusiml I tz@d fizts of
tdzH j Sk st w2  dd@iofSsidpcdd te gy tzl Bk B @O C o
fteOSCIsd ydzs Bz o i1 Od&is Iz B " 1y distsfdisag oed$Ofd@xdzgizizls *
LEtO rdxf. 9 dH Odz' , w g HBHOIsC s ts ' HTESB
Hd M4 tels Oy 2 d3tstsz- s HW ' 1©9'ls dzO )

dlstczCIskztc® 2 tBMmdig] talsf @y teis OMYS dzOH O Is! f
&' sjtoisem,dz ¢ [ Olsjte’ Odzd IsOtctERjHS s o Hets
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Hisfpdz' vy j d& OdzOdz' Lz 1O kL OGOdz daj dada”
ftcOCIsdydedrn toj Ctsd3j dzi Oy* 2 * 228fdsitAds CdzCoQ@ R 1!
Codsf ' v Isj tcdztse 5 dzbbe tsdpfy iz diS @88 frids@fBlsdzrd yu § d M ts
oS stedMlsOdzdr HYjtejdz o CH® 6@ S8 dzd 3 j !
ZOIs d dzd yJ ¥ .
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t sLA" dz
gLvYodu 1 RE dudly Yt L4 fR TWOLLVJHURSR |
sosurRsR U LU oOvr1RM wy T Lyvrtoef?
Vi JvRrRsOOIYRIR T JT 010V CIR LfUrE (BEd

llwmlststcd yde OMtfjSIlsd MlsOdatse dzj dzdz? ff to!

fdtsdi® 9 00O otscdzl f Odz! dzad~ fJtetsdzed & O y

10t6OL Ek Mmeo'ls', w¢ ' ©Odg hj, ' fdzt
P lBse " teds Mist o dded Sz dedzv L Bts?2 dzgdm § tsSdaW C

1 syd dzOs yd L 2014 € Iz, dzO2 dzj Mis OF
99 0y OoaMmw | sdzB OM. ltetslsy ' mMdzv f syOIls ¢
Bis2tse’ H'  fohdiddzdmw dO of' HiodSSteHt

1" H yoOm f(ttse jHjddew Odzlsdlsy totstc dPmls dy
sBO' HdZOdzd» Mddz ([ [ &) B Hqydzze MY dz¢ dz
sfseddots Ikl flosBdj O otcds  Odz dz
WS ks SV, &£ B, OHS o, ftdus®kkz 20, 4
OttOCIsjt [1, 33, 58, 62, 63].

1 G HHEBdzd a3 to' L dzdr HBMdzZ Hdz2d$ ' 9, o9BG
GtolzH dats’ Cdz' s€d (111 1) MmMkzftsatHykzs Is! M
EmMC &zOHdzj dz', hs Ctsdzdoe Ot s mMw o " H 14,7
sOCdr IstcOodz. sto' &3 Issets, tc] degetlet dgpip Pdz
Hts 8,3 % [10, 27, 76].

1 toj 9 Odzs ¥ Yy Oo ycdpjisfd@e® dzd »  § tstc O dzj dz G tc
Mk csotsHYykEIS! MW KL dIlsStsd3 atsMistets’™ O
[ 54] . [Cte" &3 Ists@ 15, fjtcjoOydzO B ' dz' h' My
¢ zOH@atlz' ff O dz] dese 5. 1-8E ks dBOz0 dz'tedid As st
MfsmMlsjtc' cO' Is!: Mw " L CJ L etsMis Odzdzy dzj Is
sf jtcOy" 2 9 (WecOd MsOdz' IsO vy jyds , By
Mz H " HCtej Mdzd Isd, hts £ ®SHdwdsgdz ydic d

11
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fstcOdzj dagdz? ctelzH j2, WwEC 92990%08I! dOEZ¢ o
ftoed LOBOGSHE dOdidedR 36H] [ 174] .

JHAEZOSC, Mdz'H o  HLAOydld, Mt O f tsyo
o' 2 S’ "' tekztced BOdR] stse Bz j dz] C Iz dz@ Uz
‘'L otscdzj § Odz ded B3 ff msteOdzj dedzw )3 ctelzH j 2 |

L 2014 sy TCOLddSd yYyomlsslsd bkEMSE d
sOCIsd¢ st HsfMw e Odzd 25 %. AJ, LO HE&S
tc' HC ' Mdzg' Mis MORJdr o EHTQE| MO daizjded s M I4f Adtai@ dx
Hisffo ' Hisd3 dz' COte' 9, B Y J dzad d3d L dzO dzdz" d3¢
5O GMtsBddotsMisj?2 dOHOddY dzjo' HS ZOH dzs”
BlcOC ko Odzts Isjodz ydedn sy dzdetsfmisj2 2
dz' CZo Odedzlr 9 Ob fgw o te@B f J tch d- JIsOf O 9" 2 dzac

1 Bedz"HE d2O 9dC d&zOH jdzgj, HBY' dzt dedd3 Is
HS St ddde ' Mbsstedydzds OMY 4 SIs' ol Witsjte d3kz
[ sfgpe ' H dzts € Odz! dzd A o' 2dz IO L Btets? dzd n
fjtj ¢ sddzdmuysd oo ifed sd ydzz o O dzd o * Mmls Mo t
' tokzteg " ydes’ Hef sdised § stcOdzj dzdd3 E ¢ tol
MzyoOmdets™ otscdzj f Odz! des’™ LB . | d&2zv ¢ t6(
s dzdo ' MBGicddfg@ze?2 HMoHH| Z®@BEISHD ' B
O OS¢ty " H yYyofm o’ dedzdm H' 2 9. ¢ & ©Oggz
stcd o Odzd?2 YyOMm L Odzdh OafMmw codzsodzddyz tstc’
sBd3j Y J dg Mis! o dzOMdes™ HwOCIsdEd hj HE ¢t
162].

10 HOded i3d H s edsjHdiwdzd - ZjHCEpYE) ls” o,  ©
OOz’ Lz o j dzd € 5° ¢C' d&z S sMls tetsL Isd dz' o
My smisd tcgzy lp @etz’ Cdzdd?] pylz o L zd3gs e dzj dzd 2 dzd Mo
dzi HEMIsOIdzr 58 JWJiCIlsdodzdds dzOH Qdedeeds d3BJ H &
odfOHE & ftdyddesr MdBBitls' MsOZO St s
o Yyofmdesets iz Hdydese s o lstclzyOdadzw dEtsc dzd dzd
[ jlo@r M) 1K f@GLOdkO 13 %, ksH' w¢ ftod
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stccOdz’ 9 vyYjtojodes' otesydedded §tsCOL dE]C
60 %[129].

1 B8BR" Hdzts & 'tsH L dA®OY G dz'd ¢z’ L Btots? dg' C s
fteddydftseoss ' dhtsets f° HBSHRKHGSH s RBZzOd O dzdz
L OfMssmtso 2 s+ Mmw o j dzd SltstelgPiindrGHO® ddzd Anls @
L OHso tsdzj dzdz? BifH' qHydad @ festsFsdd~ H' 2 Ofs
LGtsH A [[79, 63, 1814409k

LIsts?2 MOBd2 yYyOfm, kM dzOH dzj dzdz * O & (P CAd
YyomlsSd dcdesy ddzdzd = IsO ' HdzOdedr IstcOQo d3 L
fslstcj Bz 2 o tctCotdrfls)jd tblzdz'te dstzedideczf'y dzts™ H St
fstcOdzj dzgdd3z 2 ¢ Heodh jdedz JWJCIlsdodatsmls® t

L dedL Yy’ L OCtsteH tsdzdedniize f lse dgw§ O 52 * fn'dakz
L dzO dzdzy Mils sfts o dats d & WQjdB M o dztsfiy latgt? day detlz ' O dz
BOGOIs! sa (J1jilvdt) 'LasCsj O 2 i) sTas aste ' 2 n ozt
fsMistcOYHOdZdr £k &dtedzd?2 yOf. 1 COL Odzj
LOL dzOyj des' H sQOgd SdgoH QPzdzy =~ tekztce ' ydats’
LBtes2dzdr SCtdWdz ClsOR o o¢oWcEOdz MisOdz Is @
hqietsSj L OMistsMize Odzdzy @ L s $ ) jztcge, i czdf ° 2 fipck
BOMh sOBdzd » Isj tetsted fls d w'dad dgd IS Br o A tk Bz P'tcC

1O0Mftc@oaH" " HJjW JjlOfdesets dz' € zo Odadzv ,
ldtesetso O sO wWCO BEkdzO OF Isdd oldasi Mol dPtdat © dgdh
Yyom rtkets’ Mo bsets’™ o' 2ded, 5 Mkl , o

sOCIsdS¢ d ccodnatrmaogle surgeryeée [124].

t Odz' hj Isjtedy dztso n k' ydz 9 lstelz Y
fdCIsOE s ftof Ctof §f dzd(dg'f ¥ His5 ryGHdpAEGEIS j2ted L 2
dzj L O9 j o' fdds MBz dzts Yy ' dz€ 5 d3 LBGEISHE {dd tdcfiplis]" d
BsB ' dzt desfls® o' 2N (O Is Cusptuddzdiadts  de@® Olf On
mMdmilsy d3 P dsso dese 5 ff SH * adzfets Crtg §tadiaiis af judad ¢ dz
cCoOdz W' CStso Pz C'( s Hic@Mmdzsk 9 Odzd v § to]
dzj HsMISOIsdz 5 HtsMo ' Hyjdzeddsd =~ ke O&HBI L
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¢ Mt j Us'o @dikzLe (B' dz2 P m¢ dzOH dz sO odmts¢
oS tsdzzo Odzd MW HBMo  H Yisdedazdils® O “ & v sadgd H
mMzyomdes™ ISOCIsdEd c¢cdamage control surc

]l Otelsts L OL @xOBakk¥ ¢..( 20O 0) HOO R OLOCIs
f' HR[SHOds B Iz dzd offtctso OH Y § dg Iz ftcOC Isd
(SMyiHdy 2dese s Cstef Mk LBts2dzde Mddz
 |eotetsf' ' H yoOfm rttkets’ Mo Iktsots’™ o 2c
HsfsfBsed IssH' o dL dzOyOdzOmy de'dgj fijdls'* diz! € ff
sO¢Isdydzed d3d tsBMISO JdZOBd. [ HBRZOS MOdJ Yy
"L Cdzryseoadr Y COLOdE HB L OMistsMmizo Odadzaw
HEfsdRsed © bkd@iso On BB2ABOdms H' 2 [120, 1

[ Istsy E 9" 2 d&Of 9o j dzds O k9o OGS fifflstd d HES (o
odH" 8 BJHJquyuUdet® HBYIBRSEed. 16¢tc] BO, OCI
99 jJH]Jdadzw MBsdzr soednm totsLyddzs © BjLYtsM]tc] |

@O of' % jkOfOS joOSEOY' ' . Iyji d&O ]t
O dzlsafels | o' Od® Wi s dif taj h df@sk ds ¢ils i § s @ Ik thdeisz *
Cesotljy odCstdilssolzoOdd &OWSE' HYGE

sd 3yOmtse,j fslsjLblo Oddz?r &OC' MisteOdz ded A
My dy" Odz dgd i3 G dz 2 Misj tesy tsH ' B dzdddsfd3izn zjds O
OClkdodts LOMksmsalk’ Is! W jdeSd LOY' W f
oS SdMsOdedz” | dzHso OMS v tededn  Bj IstsH ' o
EHo' 4y LddLdlsd t' o9 jdz dzjlsOdzt desfmls’ MM te
¢ dzO B dgj Gz | @sgiis® 5 5 H YisjCdzdz"03 j LD cfAdddic dizir © dz' i
&' SkoOdedzy [ 139, 164].

1 Blots?2 dz CodWdz' SIsd O dizs€ Odz' dg o' 2
MfewOoddd cddesSd2 HjMistekSIlsdodd?2 ot dzd
dzOfmj dzj dzdz? H j o) Qo , w e BtcOdzd kZyOfls!
‘dzs MisteOY' 8 d2OMdz' HE ' 9 L BEEHBdyddt i B
EjlkOd dtsfyls’ MjtejH §otOdydds £ fjt'
Mots' Yyomdesets dgj Hdydesets olstclz yOdadgw Mmd3j tol
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fjtehts’ ceHddd ' Mdzw BRZtwOy jdedzw SO L tots
G SH J dz. l SH dzts y@indzd3=8 B dztff stw@cW Ists o O dz' L
dZOH Odedz § j toh t5° 3 HJydats”’ Hstf sdise d . o
fjtejedzvHlkz "' HARtSH' 8 HB BtteOdz L OYy' °~ d&J
H® 2, h 5, L 85C 6] diBO, ftedLo &zt HE toj W iste
HEflidsed & wz¢ [ 30, 92, 145].

skCpEkP so " Afso(2013), st oade# 8 yd B
dW e Od LBLOHDO yoOs Is:, hts to" 9 jdzg Md3J olsdetsMmlis
C'dz2 Csn OdZOIBBAd3 dzgdm H'® dzW dzsGC Is° dzO B iz dzO
% IsO 5 HA S Hdes) . v f jto' SH LBEB2 dzsaEts
zO02 yofmils' hj Hdtedyddest Md3j telsj dz' dzd- o d OH
hs MEAdZOHOAZO 32,3 % [ 31].

1 FtcOrRzo Odzdzgv &3 EZL O Odz! dzj deséts Htsfo
f" " HetsHEZ (cdameggeftoizt f ®lOYEsdR Isods” 2 " ot
Ttkdskz st Mw d20 Y] sOf detsdzz dzOH Odzdz' R Tt
fto! ste' sjlsdzdd3 MistcOIsj ¢ yded dz 2O tow s d3
swy¢dn f(teOdzj dzdlzV = G lelzH dats’ C dz' doCjdH. | dzoz
fjtcoddzdzese s G jtcOlsdodtsets 9o Isteclz yOdadaw ts
JooOCEOY' 'y YOY' ‘ &ks®O OB MksOB' &' L Oy*
LOo jtoch Odz desets jIsOfz tj CsdzMmistczCIsd o datsc
124].

wdzs MistcOIsdo dzd &3 f b G ROHS dp - s 2 ¢ Isod o Bzd3
stcOo dsd Mdzzy dIs! d3j IssH h ' dz' des’ s OBy tsdzO
MC dzOHdzdr L B5dzOR . ] COLOdzd?2 dz20ff oW Bs&  dzC
oS sted Mis Odzdzff EHalz! as'e? MR (Rsetgzrtce ' . v Mk yC
dzts 0 56 tsdzdpvdzOPo HW C d Ctsdeyd fy' 3 dz' &3 L C
o Istclz yOdzdzw , f5° HdzZOdzts L ttsLhdtej dzd di3d o
toj Odzg' B3ROy 2 detséts L OBjJ LY jyjdedzr, Hts, Mot
OHOfIsOY' ¥ ' HABH' ® Hts dz CCrdzjOddedzv[ 1dBCHH,L o
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sOCIsdyuded?2 " HR"H, 9" HBRBI2 ' H Isj tcds
oftcso OHYzo Olsdm! EfFEzOEBFCEz-dlcRkRBQeC o iz
1 " ods ydesgtf sy @ez©® 2 00 21 GcEE GL © @20 th dsz®
e’ L dzg' i sOofd & Hdydets® | eo@IOGO ° O H BYfclOtH:;
hJestts oditsdmMisOdzO L Otz ' ydzgd dsd o " 2 !
Csdzvdz' SIs" 9 9 PWGEOdz MsOdz' SO weOSE.
LOL 2Oy dzse s " Hn Sdelz 4 toff W eBE'Ofdds @122, o fiy
L dzd X J dedzv  to' o9 dzv dzj sOdz detsfils'o szt OM & f
o' 2! CcoasmMdzEyBBO Yy' o " fdzw dz' ¢ z 9o Odzdaw
' " HGted Mdzs * Cdz' dg' ydeze J Wi SIlsdodsg Mis: H Ozt

1" H iy et C pd 2 MifSadn i o 5° n ke
LOMssmMso zo OdzOMW S dzyJ fy' v ¢cdzj ©° HE d&zOH
C &zOH O dzO g d3lpy GHER® dskz Win] ' distizfiptc | 9 Odz' fls® & H-
B Hduyudedr " HtesLH " dz' o ([f JHI, OCsdH Auzd
Z3OMh Is OB dzd ~ Bts2tse dn H' 2 L d3j Ists s ftcts
Mfjy Odz LsoOdesdzsz tc' 9z [ 29, 50].

dbdzOdz’ L. MbtczCkzted BjLBotsteslsdzdrn 9 lst
" Mststcdydedr f jte" BH" 9 Mo Hydls! ftots MisOE
s OC, co0Odz Mils Oidz'9 8 § 1 &5 ) YyJ2 §C0OLdd€
YJyd dzm! S5 COdY @bz, 2 W99 WmjphAlzolstcOls L
I IsdzOd3m® 492 59 'R dzY © " Miststed ydzd di3d H Odzd ¢
f stcOdzj dgdz? cGtolkzH dzs™ C dz' IsCHE * BO dzdO cdf'Bfy Wiz
hts Mo " Hydls! ftets oddewilsCsoak Ikwy¢' Mis: Is
odHEZ BB2tdEH BB BBO2Y | f sddtse ddzO dzj |
ftedf OHOdZO d&O f jteh' 24 ctsHddd " fMdzw da
LOCd&ZzZOpEk [ 31

sdz" H LOLd&OydIlsdq, "tts d&zOe jHjdz odhj H
" Mststed ydats® ssyséd L tstlz, sMe"  dz € d HBL®
Htsfhe ' H, 90y d&dod?2 HAE&Y ECttO dfm* Cdr o' 2
ftioddzydyf " © HBCISted dzdtsodigi’e ' d'CtddDEaiis” ' R



41
]l sSHdsyoOf E dOkzSCte 2 d' sjtcOlkzt’ ftejH
ftcdmoewyjdzgdr HBSMe ' HE dzOH Odzdzy dzj © ° H C dzC
"dehdr SO da, LBCtj BO 1" HjtedzOdzH ' 9 [ 84,

1" H yoOfm BHNGodB2ddr CtdWd CI' oc¢
B HdyUdets®™ HBYHBRSEd MO L Bjtejyj dedaw ¥ dls
LoOwWLCEZ L yYydd3 o Hdzseo dzj dzdzv ' LS BB fBStekz
WEdeC y' 2 BteeOdz LBz oadStsdkz’ Is! Mw &' & ndd
jWiClsdy eSO OY v yY' ScEts L OoHOdEY fod
T dRBOC Md d3O0dz! dzj (5o jtedzj dgdzv  SteOdzj dzgdrm H S

v O0¢, L O IsanjstsHs) ZdaRv2dg 2 1) , sy’ dz¢ 9 Olsd
B Hdydesets L OB J L Jyddedz" " H yYOMm Htc' B dz
tc' odej &3 dzi sOdz! desfls® O €' dz2 €' Mlse MOdz
dzj H sMIsOls dz' 3. L Y! sz Mmj dzfy’ 9 CtcO2 9 O>
fstgQdf = BJjLYBMjtejHd 5 dzO  sdz Bt yd
[61].

) f syl sdy o 2dzd, wCl BRzdzs tetsL 96
Mfsmlsjtc' cOdzsmw MEstesyj dedzgv yYyOfmkz HEsMis
L OC dzOH ' 9, O dzj LOW' ' CMtso Odatlzls 'L & ' dz'Lh | dize
CtesotsolstcOlstss 2 hisCtsoaddsd MsOdOBd. o dz
' tokztegt yYydetsets dzf Ckzo Odzdz?" HBYy do OF Is Is O¢
Ocddzzlsd dzO JjIsOf " joaoskzOYy" . [ Odz ]
f stcOdzy dz@ L 30 Migfte sdztstf to S Hefsl® Gseo dejtedds 2 H s dz
SO L OC stoH sdzadzehn oz tipf@Pdz's ndpdsCE @ ] 51s© MY ' o C
(2023).,Lurin w ¢etal. (2023),SchaueSG.etal. (2019) o dL dzOyJ dzt
EmMC zOHdzj d22 o' H  BtcOdzj €206 d ' o d iis s ©dzdzw
EhCtsHyjd [11, 118, 148].

| sdzso dzd 3 yddetsdz feduddzss M3 els® e
BjHIS 990y 08 lIs! h5C 2 ctMmisteki cofiylsfte iz
tej M tcOlsteipdwHBSdIstcpigtsnd ' Ldzg " j, dz,j
BEd L Ekzdtse dzj dz' tcjLEzdz OISO fted’' H dzOdzc

-
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ZOH O dzH tes B d3 f sdz' Stee Odgdets™ HIMW E2zdzC y'
9 34 O0n H SUAMBSOWBItsn thktce' = OdzOdz' L ff t5€ (
odyfOHCd LOGdBj d&Z' dB J BfstsMi® § tzhH 5 y@@ 1R +
152].

1 QoHwCd ftesetejmMkz £ MW jte® o' 2M! CBots
dzO H O dzdz® tesL h dtej dzd ~ f so dzse Oy j dz dats -
[ dndudsd - fd daz, O MEzyomdsdlz jOf"
Istc Odzif stols Zjod@flssd HftSst@Od@ M Csodm SO yYydo ' o
HiSL 9 sdzw ° HsMIsQoadzwiIsd o f jteOy' 2dz L dzO
dzO09 * Is! LO bkditke Iswy L’ CosotsolsteOIsd IsC

Cdz' sGCqd. lslj, wWC ' ©Od hj, JfPBESE
SteOf dzv ‘ s MW bk tOdedz sBz MO i3OI d Yy
[fdese dzd &3 § ted yd dz@dsd fdsj tels' , L G' Hdats

LOCSteHtsdzdzgd R HEBMd HddC' o, L Oddh Os ! Mw
hs5C, O kOCBY Isw yHCT dzQHdsf Mu@idy! df s tdr@ | clgdels

1.2 1 8hCsHykZsyd WOCktsted otscdaj f Odz' dz

dHBRHdUd O fObts®RstY sdse' ydz' it

CtolzH j 2

gz yofmdz otsedz f Odz' dz f steOdzj dzdzv -- Ote
&3 H dydztss SO fOs®sy sdzse' ydatss Mistelz ¢
MdMmlsj Bdese s off dzdolz dz0 e Odz L d3  sfistc Oy
n'tokztee' ydetsets olstelzyOdzdzw, O ° tdzl SstEAiphiQtc A

o' Hdztso dz¢ 9 Odz' dzd - s jteOy" 2 w ¢ z tc O dz
f' MdzvIstcOQo BOIsdydes i § jto' sH' [ 15].

1 "Hodh jdzO IswyC' fls 111 L z d3ts e dzj dzO
Mz yomdzes'™ kO Odz! des” LBtets’, hts Mk tcse:

WL dudedfS ed dzdze 5Ctej 5O LT alaPdro @2 Hydsts LW [
W stodszo Odzdz? a5 s ByOMBse s’ lkd Mks ys’' 1§ st
ROydz fjteo ddadz dzj Steslsdyds EhCtsHyj dadk

-
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BsteW sdzse ' ydzed - L d3 dz HOdzj S5 L Q dag)yy 'O-daOts
ssfscteOW " ydets® H' dzvdeSd (duvr) [91, 100]

102B" dz h Iswy¢ Istc @9 B3OIs d ydz' Oy J da
B ftcdf O 8. 1 0Ox¢' Mis! ftstcOdzj dz@ L Zd3tso d
L dzOydad dz Mlskzf jdzaj &3 HjMistezC y' = IsC Oddgf dy dae
COtelsddz® IsOCdr  stcOdzj dz ¢ dzOH dzt * s+ fmw
CtsdzlszL " 2 desets MddzHtes sz IsO H d Mls Odzls dzd d3d
we' odrtHWIS! L O BioBY fcjtddmid degdiss W —Q dis@its
ksets, Mfsmlsjte’ ¢ O figls Mw o q foe®HNTs 'Oalzdztizdz€ ¥ dixdz
otscdz f Odzt dzed s § St Odzj dz "L dB3OMmMde dzd &3 C
YJj tegtss ftcdL otsHdIs H S f“  Hodh j dzdzw 1
dzd Mftcdwisdzdodr S dz' dz' ydedrs tojL zdz OIS’ 8 [

l S stedMisOdzgdz" Mz yOMmdaets’ datss d dgjstindsdd detdsy
f tstc Odzj dzd n "L Iswy ¢ ddd, CtsdsB ' dztso Odzd o
Eh CtsHY J dzdzv o3d , w g dedf dz2% ¥ RicEBzRIS'clziets " -
LOGOdz dz' 2 MmMtekzC skt Bs2tse dn Zh CBHY J C
odMmMsCd?2 t' o j dz dzy BOBDELIMISIEQ ‘hdzo Gy dr@f |
totsL f so My hi 6P6zzY %. 1 tod yd dz0 dzd W Ols Odz' dzd
otscdzj f Odz: dzgdr EtcOy J dedzv 7= ° dzggj dzdh j BBOT
L3 dzO btcO' Clstste’ ™ Chkdz', M t0 wEHz0428. ([ AL
NS ZOH dzdzRE L Oz dzs Bz 2 f tets @ dats fiyls d y dzts A&z
osGdzi § Odz' dz' f steOdzj dedz¥ GtelzH dzts’ Cdz' Is€ o
Hsfpdz' Hded ¢ " ®© [ 40, 134, 151].

10 bjfjt""dzg 2 yYyOfm oHBME sdzOdzj dzdzv o
LictsMis Odzdgy Isw y € shiiflstS H YOjdaP' Is, 5 dFY QY dzed O zOC Is j fe
stOo 3. Aj LEzdisodzj dets § 5Ct0Oh j dzgdzv 5 B Ok
otcOY O Is! | LsCtej d&BO L OoaHWEd L tetsfls Odadss
fsmMddzi dgdg" @3 € Q9" Oy ' 2desets jWJjSlkk IO
s©@dzddz [ 100] .
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L Mz yoOmdzd Zdsseo On o' 2M Cso B d3d H
Hisfpdz' H Y § dadzw f Olstse § daj Isd ydzd oMy jCIs' o
odoyJ dedzw BteW sWlEzdS y' sdzOdz dzdr L B dz E
sOCtsy k MbtekzCIskztcOr (i3] aftc i, uyddje jdxz'¢ klo G
v fjto' BH LBtos2dtcets CtdWdz Sk 6 Bslsts
GtozHdes™ Cdz' s€d LHJB"' dzt hsegts ¢ dOMmdz' HE
MEunddz ctczHdes™ Mils' degC d [ 147] .

102B" dh LOctesLdZzdoddizd Mjtcj s H SdzOdsa)
Ctstej dgv , H J s Odz' L 2z Is! Mmyw BOc " fMmis tc ©dz:
dzj ¢ j dzj o t5° Otclsj to' ° LOLO9dyoO?2 ftedLotsHdIs:
BisE . VL 9adfOHCIBEG ]l PN Jo,df®PHR49 H'W OGdztsMlis:
ZOMmMdz' HEBdRZ BkteOy J dzdevinls ‘MdzH ff .dz Ietedz H das’ ts d3k
fjtedWjtdydsdn H' dzw dzts & dzj G4 dzgj o 57 Is € (
‘dals j ded o dets Ctomsoetslsjyjs [ 71] .

L dZE2B &Iy Yd?2 it sH ' Mdzvw  stcOdzj dz
9 HBEZOoO' Is' v Eklsotstej dedg?y h " dz dzgdr Ctotso’

LEddzy’ Cwtsotslsjy «. [HEZOSC dzjtsBr' Hdzts o to
L zditse dz¥ & Ols d ftosH s ) j dadgv OB s 9" Hdzts o (
f stctsy dzd dzlz . [ sO¢ dnA yddzdzd ¢ ° o dz0 dzj

odzzlstc' hdz tsfdzj otcOdz' degd?2 IsdMS, & ts@®@C 5y
fslstcOf ddzO HB f dzj otcOdz! dzscEts ftetsmisstcl o ¢

[BO' &3 Cttse', hits dOCsfdquyk’ s! v &
otscdzj f Odz! detsc s tcOy J dzdzw dzj 6 j dzj o t5° |
BstoW sdzse ' Yydesé s R OwOCIsjtelz Eh CtsHYy jlday,
stcdo Odzsfls® Ctsotlsjy . BSES o ddyd dzO
(S dz' €O HifqWisS & B ' dz st o) iRt 0BO figsfis
B dzt h j . VL fH BddR Cd d ydzedr Mdlkc
oS stedmlsOdzdz" RjssEd§d ¢wWeddsL O§ & s
jWjClsdodzdrn LORBH 9 E StBfdjShdskz d S
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fow ists’ L Odzjydesils' & ¥ &EOMhlsOBsd OdOIst

sOftsd ¢ BsE@] HsE95, 106]. skl o
b sSOdeddz dzjcjde sybkls! MftesosHy ko O
fdzj oteOdz dz' 2 ftesydeddz , N5 W' Sk s fw

HjGjdzj teOlIsd o dzts L d3° ded ded ~ MlstezC lskztey® 1
LikMmlste" yosIs: mMw odf OHEC ], Ctsdzd 9 " H dzts ndat
ftcdLotsHWIS! HEts BOMdJo desets OBt IstslsOdz! dzts
dzj Is Odz! dzts. Ad e " HydIs: f tots Is § , h
odzzlstc’ hdz' s dzj otc Oz dese s € tots o lisls ff dzdftadln * 2
Ctedlsjte" ' &3 Hdzw tsy" dz€ d bwy Ctsfils' dzj ¢ dad ¢

1 QzOW 9 dztsils swySdms 5" HdZOd2d~ 111 )
BOMJo dzsets ¢ BslststcOSCMEz. OB yYj2 WOCIst
tesLodlsCz EZMS dzOH dzj dz' G ds=sa  dfjtdipff tdaftevGAsydgddadgv2n
mikzn d dz, h 5, we ftoOo ddzts, ‘ B'dz h L OGtet
BOzsets sBO " &3z [ 81, 132, 141].

ltcslswetsdy btcdo Odzse s yoOmkz ¢ Odzlze OdzO
f slstcOf dzw o f dzj o tcOdz' dzlzL o tistslsQ ditivded & Gz iz
HOdz® dZOB ztsjtc' sSH [ tokzats’ Modzds s Bt tsIs dg* 2 dzif
ftoeso jHjdedzg?" bstcOSBIstsdy ° yYOfmlsts o dw e dzv dze
i 56 s [dAP]dz

[ JrOdg Ld&3d, hts L zdssoe dzetfedig’o telOdds telds @ dzdfw
HsMm' dzd o do yg dz 9 fYtsodzsdzz BB MWL " . 1t
odJf OHCOR E §dzj otcOdzr dz' 2 ¢ tstetsy dzd dz' Zlse
LEEkMmIsC" o, IstSiHS ot LOZdBLZOd B! MW o ' HE
SHdZOC 59 "I’ HiOotai@Siiy OzdzY § Gd@OH 5 sH d Is! d3' Mls dz| ¢
ftedtetsH dzg' Odzls d € t8 @dslatalzv dilded] 6 dz' Yl @ OIE PiE ©E
L dzOydets’™ yOMmilsddzd ¢ Oy" “ dzls' 9, hvsC Mizft Istis® s
lseo tstej dzdzw d3 L 6 2Mmis € idad, » J sy fifidigidds deu@izAs + @ ¢
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Cdz' sddz WOty sOtezas” zOdH dzj 9 cOdz! dets Bz
ftededzg yd dedzv  dzOL 3" dzso s’ OSCIsdo dzsfmls’ s
1 4 L Odzjoy diss fipwiGe Stedzlz Is t5° Ctetseo ', fItdtsoc
fdzj o teOdz! dz' 2 ftstetsy ded g dh g  Mldiasy Offyls owslic & ),
Psod sLodkClk & CtsstecOds L& o. ) ted
fesyd Mz Bsyd fedLejMmisd H s wiglsiste @rj dlo
f tsm BHY j el dgzdzv CHEtscsy dad dz' h s dz jtpHdce ts
MefesotsHy k" s Mw tj OCy" "8 L BBSCE {dzj 9t
C'dz €O eHddz " Mdzv o dls ' JUEBdgay £ GefislpH O I
f csyols¢ soe dn J sOf OR L dzOr tSH Y j dadaV Ctotse
MfsmMlsjtc' O’ Is! Mw tisL o dIs =& o @D fzf ded § dzt=izth
LeBHESR ftodLotsHdI! HtS EZlotste] tds? 6 j d3tsi
otsedzj  Odz! dets’™ jIs' sdzséd® ' L OLdzO' L g dz,
sttse , hs kO ddzO Ht §dj otOdz dzts
stcOdzmW stcd3sOYy "' 2. tgd ddgj "W Coddf Omifi  H V" BdzO ff
dzd MsC OGSt dyj dedgv W' Bteddzz o f ' H dzOdzdz
fjtcjoOydets ©  HBEZOO ' Is!:mMw 9 dedydzg' = 9" HU
MistczCskztcO® fdzj oted dzay § BStelzh j dzO o dzOMdz' H &
oBssCIszo Odzdz? L BjtedyJ dzO, Ctoeso dtsy Jjuv B Izl
sOCdr odfOHCOR dBsydde]j f§teodzj o' Hdztsoe d
sdydz' @ Cdz' dz' ydz' IO toj dgse j detsdzse ' ydz2 B
[HdZOC dz02 yOMmls' " j ®bbicd asls @OL i jig&gls S
fstetsy deddz’, BtedcOdz Lz s mMw, Wtedize yd " s
HsfMWweOlsd o jdzdSdrn L &3 t6° @ [ 87, 137].
1 67 Hdts & Y deintggetbly Q § dif gy siedBy et Mdz' ' H Y J
f OtsRtstcW L otcdzj f Odz' dzd - & lf sstet®©dapdlzr 16 totz'
fOtc' ‘" IsOdz dzgddz SO o' fMMyj Odz dzeddz dzd s ¢ Od
sO¢Cdr IbtcOoadz, w¢' dBsykls! meyd' COE\IMy t
Cteso sO ftso ' steWw L fdzj oteOdzt dets’™ ff tstotsy
MY sMisj tc ocd@fsAs+ S Iste d o O dzts d3tsialif B JJ i s tedsdr’
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n Ot OS Isj todaBly]lsy |figiats & L HOIsdz' fisk 1 sHstic O th dgwizd
zOo ' Is BOdzse ' tckzdzj dzlsdedr 3 CSteststcc Odz' L o
i se' dz' dg® ° tesL Md3sC Is 2z 9 Odzdgw CGJj Bslsts@®OC

o Md3sC Islz o Odzdzw ftso' Istew BjLYtsMmjtcl Hdg t5
f " HCtejMdzdlsd, Mt ftedL OL dzQizjjLady ifj @ifiyuigizf dffr
hodHSCts. 1ted dzOvoedatsMmils® W' BtoddesL dzgd = dzO!
fdzjeatcd, MfMmisjtc' ¢ OMis’ Mu tsL dedf)xiis &dzlz o 'O 'dzda”
HES EZftce ' dz dgjdzgdzgy dz' Co' HOY' ' G j B3cIsstcOC fi
ZOSC s d yj dedzy  dzj o tcOdz! dese s oadfitslsiz [ 45] .
ltesyj M oMmMd3tsCilskzo Odzdaw L f dzj o tcOdz! dats |
Hsf sSiis@ s fdzj otcOdz! dese 5  dggtactsds j tiztizj o to s

BdLBIS]d&z"2 L OL dO EhCtsuyjdzr, Pt ftoedL of
WEdzC y' 85 ofmditsCIlslzo Odadzaw . 1 tetsh j dedey  ff dzj o to
BB L BIsj dz' b . L% 4], Isted & Odzj L Of Odzj dzdav

L dzd X 4 dzdzv Y o dnaBfg sz tOfgds d2Af - hts o Mo ts
Eftse' dzt dgj dzgy totsL dBsCIskzo Odzdz? G j GIslsstcOC
CGJ Bt Os Mz, LO o' HiMkIlsdzsmis® CdgW g Syt o2

stcdoOlsd © " H 1 Idydzw Hts 3 & Mwy' o. ]
fdzj o tcOdz! dz' 2 Y Btesydzeddz L QOO BUdEHO' My s
Md csCtelgse ' W dzd Misd 2, O LGEBHBARE w¢ MmjtotsL
f syddzO’ Is+ mMw dzOGdets’ dgdzv, t6° HddzO dzOBIz9 O
Bsyd L A3 dz¥ 9 Olsd -oldihddzjt® e &0 B REds ©O IISOC
dzd f o Bz §lR0]. L OFf Or Iz

[steW sdzsd ' Yydzad?2 OdzOdz' L f dzjotcOdz dels@ s
B IsSBHSC 5 HBMdZ HY Jdedaw § jJtedW j ted ydzs™ € te
hs fslstcOfddzO o dzj otcOdz dzz  Stets % ozd dzfz 1 o
L yomtsdzs o d3 Mils 6 j didsc dztsB ' dzlzl @ tsHntszd tse ‘tsdz L
HsfMweEO' 10% OBts d3jdzh j. A L daedy j dedaw
sBd3d Y z¥ Ist MW § dzj otcOdz! dedd3zd S dh j devw &3, 51
GJ BslststcOS Mz B9 HA'zdeg'O" js.! M d3ff dz" j dzdzv € s dzy



48

Cteso', Nt dgOH' 2h dzO o G dzj otcOdz dzgz 1 Bt
jCMzHOoksd kO ftomskisodd k2 dko Odedz” o3
Cj B0k fesyjMm tLsLfOHE yjte sdedn

sdzO¢ s yY! tEts | G jBsdz L ' Hddzed, slsted di3C
U HBMdz" Wapg ddz0 * dz. (2022) Bkzdzs L Of
otcOnrtsolzo Olsd C'dzr €' Mls! jtedlstesydls' o

Yy " oo Hdztsh j dadz? 3" ¥ dad &3¢ s to  dgwdial 'tz ® oz f diz
dzj 2 S sydls' 9 E Cttse " MEOMRdgy s2d I4f' s € fOte dfimf & d Lo
J odIstets ydfjs O] s Otcdzed 2 " dzH j M. 1" H YoM
o fdzj otcOdz! dzz { tstctsytdgdedelaly’ Hea ‘o {2y @Y IS - tdifV:
JiodlsdtwEPlsy § OtcOdzj &z desC L gsMmls@j 2 CsYydlis'
Hits L dzdoy$jQedddisigitE mMiz. | of itwss) HHj EERES dgg dzdz"
fsLdlsdoedz 2 Hdod y' , fHdzOrk] €Pls tedsjydftslo
dzj 2 € sYydls Otdazd ¥y O IstHEgeE frff * frilEwy SR elzlzd ¥y O° Is
HEE dztstc dzOdz) da& dzd Lea@pjodzr O L etsHtd sy J

dzOo ' s odhj. 1 dzd ¥ JAAY U QzHg Eup®@? HtpY 2
My esL dsdkiz fdzjotcOdz desdsz o df SIS, ISSH"® Vv
Hdz §° fydzw dz®@ Big@fgdg ‘dddzl salfls @uddds' @OdED 6 dzts *  dzdzW

10 Ctstedmis! ftosdtej Mkzo Odadz? cdz' 2 detsc ts
ftesWod cGJjdsd Lk, ftmddz ddzv dzj 2 Ctsydlsts
o3 Misk dz BIBWsydls' o b dzj otcOdz! dztsglets ™ j €
LitedzdMlssmis® o dzj 2IstctsW ' d&zO-a [ 68] .

1 Ostseg' Mssdzse " ydz2' L 3 dzd f dzj sted ¢ tod
ZOBteWClE O i tedts’ dzj2CtsydlsOtedzts’ * de
Iz MY tsdzlz ydzatsIs ¢ Odzd dzdzd - MstckzClskztcOR i dzj
' HL dzOWgOB BFE dzdz? IsO HjMCoOBOY v djL silsy
Mistets € fsyddzOs yd L vyJlse jtolsts’ HisB (), s
fsdz' B dzOMlsOdRBd SO OCIsdo dzO ftesdz W jteOy" w

llIstcOsO Ctotso sO Ctdiftej M v dzj ¢ paiz?
f stetsy dzd dz' Ctotso ' MY ted yd dzv ¢ Is 40tz v 9 dadzs
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dzj HsMIsOls dzts i ls £ fMmistcO)y HOdzd R . A f tst
o d dzd ¢ dzj dzdz' ZOf oy j desets G j dBtstf dzj 9 Bsis st
LHQOo dzj dzdzv § stetsy dzd Misd - § B bz dziinj dzt$ dzd deff & J
l'" Hd3 dzdats s’ 9 WijLkzd IsOkOA, tsls to d d3(
odoyjdedz 111y, O kOStY ftdmkisd fMls: Ml
"deh R dBsteW sdzse ' ydedr Wsteds Oy j dadzv, o
OdzOdz' L 2, L dzOydpslr' g OuessOlsidads oidss L Ofis s
f " HARtSH' &8 IO dzj sHdzatstc' Hdz Miss f j oo d dzdzets @ ¢
l osB dzj d3OIsd ¢ O sfmse dzd o sfls j 2 nOtcOC Is
BoVwEC slsC Odsdedadkdsiztc ctolzH dets™ Mls' dzgCd © L tsc
sOCtsy odL dzOyjdedzy JWjSIsdoeadedr dgjIstsH' & H
sMmdzts o sy dzs d fls O dzlz B s B zOMils' o
LOdzdh O s Mw dzgj HsMIsOIsdz' & 9o do YW dftFH. O dA [
fsedzdBdzj dzdr HBMdZ HYyjdz#, Lttt dBO L 0OC~
sO ' B dese " Mlstsn ' &3 ydedms BjIssHdscd [ 3, 1€

1. Tywfmdz sy dzde sMmils’ H ' Pt dzsdnisa dzfftf @dz

ftesded C O y' 2 ItcOod3 cGtolzH j 2

[ ¥ 06 dzsMis d ydz B3 ssHJ, hts LOMssMmse 2z
Misstetsded, LOEC ° Hjodg dgjHtsdz ¢d. ' 9] dz
SO L dzOydetsts 3 tetss L Odzjydls! o' H BBtOdzs’
hdtesCd?2 H' Of OL tdz B lsstaOiR@ded =2 dis | LL OB @ls
o Cdzt yoOr yd OdzOdz' L. MC Otee, LB to OdzOd3dzj L
Htsfydz' HY j deda? SO dzOB 6 taiCHs totdidlY ¥ Hs'' O cL dissrplsdd]l
odMmdzsa € d hsHEs ROwOCIjtolz IO dnjstzjfH dzdzc
tc j dzls ¢ J dztsk to GEO VO dz' L Odzdh O Is* Mmw BOL 59
" demistclz 3 dels Odzt dets’ Gy dz¢ d MYIBakEz stce Odz' ¢

[St' d@F MIsOdzH Oclsdzsets W' LG Odz! desets 56
Csli3f dzj SMdz" 2 H' Ocdesmisd y* 1111 LOMbsfts
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BjlswHE 2Ok LOY'~ kO 'doOLdodts’ tsy' dzgb
(jhicdsnNSsf w), Sskfovljttdd Iscdisctsd
jdzHse HjBsEOCEMEEy ' W (rluvue) [23].
[ivwe' Oobtted fMmitedBOdts MlsOo dzvlis! Mw ¢
Hisfdz HY J dedigw dastste ' M ' tcOdz detsé SCtdBYOE Isj
oMlsOdgtso dzj dzgdz? H' OcdesL & ¢ j BslssteOC Mk .

fsRd &S sots’ ' disjeftejlsOy' ' ] dzlsdj dzts dzs @
Hsfd Hyjde, bk 48% od®HaejSdoe |t ds
sy dzfvls! tjLbd kOIS tjdisej dgsceOW " *, A

BjssHkz [7, 116].

]l SH dzs yOfM, 2 31% odfOHC & 111 Ctsd
osodwedlsd GJj BslststcOS M, wed? B G L Odzd P
tcj dzlsc j desctcOW * tetats e = | B B figig JisisjHdz L OB j L f J Yk
o dL dzOyJ dzdz' sBO' @3z Cttse ', h s dzO D tsHfts[ y d
97%, hts ' htsedzdets yY' ddzdd3 & ' Mdzw s §

[ Istsy, dzOB z9o O L dzOykzh smis"’ s U, h s L
B wWednrdglsCCOdaylsts¢C, MjtejHBMIs' dadzv,  dzj o te(
9 COLOMets H' OcdzetsMmisd ydetse s d3j Is sH OW CHIIRZW

ZsC Odz' L Oy"' CJj BlsstcOC Mz SO § dzd 9 d3ts e
o dzzlstc’ M dz' sdzj G Jidd,DU[6]. ¢ jJ BBOIs s dzd
HS U dzOH @(d o 'dielsy’ : stsydzets o dL dzOydlisd

HilOdz des s dMOIsd L3 dzgd o 0OdzOIstsdz ydzd
hts odded S dzd o dzOfMmdz' HiEC i sStc Odzj dzdzv ; L O
ks SRS B Yydz HOd fts ©Odssd?2 OF O
ftesOdzOdz' LzoOIsd "= 9LO" dG3dsLoowLCd L daC
5OC sy Glsted BOId fcodk * dYtsttdOoy' ¢ it
SO fteddzj cdzdr §tetsydadds [ 127] .

1 OfmissmMizeo Odzdzy wsuv k2 f#Oy" " das" @ "L 11
tcOy' t5dz0 &'zdet®’dz’ ddis° sOCIsd¢d o dL dzOyJ dzdzv
T tektee Ydesés HsMskEfkz KO Ltsdd Htsj dzzo
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BOdzs' dzo OL dodzdr RBjIstsH @ f jtcOlsdo detse s &
HO' LBsclz tsBO' Clsdodets tsy' dz¥ 9 Ols O IstefjoLdisch
sjtcOf " ', Mo’ yoOmdes odwedzwisd EMSE dzOH dzj
9 ' HYBO  Hdzgs HEts L A3 dz Cdz' dz2 ydes'™ ¢ Otelsd dzd

Ldz! steOL o ECts9 § HisMmdz' HY J dadzV GliolzH dzts
fJtco ddzdets’ o' LkzOdz' L Oy’ fted 111ks 0t
HsfMisOlsdz s Istsyds Miss (HB 78%) odwedzwils
Atsets sBO' 5, O IOCtYy " HjdelsdW' CkzoOlsd Lk
odMmlskzy O we oadMmCts’ dW stcdzsOIsd o dad?2 d3j Ist
Ctetso tslsj y' 9 CctMmisted d2OH 'J wdzdsdy UIs@®PB &3 d3 Ist
Mtstesdedz' = ' dz, LBCtej BO hZjlsOdzj oadr Lk dzO
MistckCskteOrn ctokzHdats’ Mls® dz2¢d [ 19] .

vyl r dzj © ' HO " dgdzd B3 J dzj A3 dzlssd3 ff sy OlIs €
OBt HBBEZ ' Mdzv wslsted d3dOdzdz? 11714y j desdyC
3tsB * dz' dzd d3, s jteOlsdodedds SO HBMIskzY dzd d3
LOMssMsozo OlsdmMw BjLYBMjtcjHd & dzO0O j Is Ot
LsCtej BO E L tsdz tcOy Jj dzdzv . Il S sted fils O dac
Mo’ yomdes o dL dzOyd o dz'isdilis d ds@! IsdfE &z dz'IsSoz
ftosW ' dzZOCIsdydzdr LORtSH' @8 HA&YW LOftsB' G¢0Odz
1Y1 4 [108].

4 dz' H odL &zOydIsd, hs dzOy Odz , Hislsj f J
slstcd BOdzts h dqesStsets tosL §f 5o il MeadoysiRigret al. ¢ d3
(2020) Y J f sw fydzs & Is ! ' ldnodidzcg GOwlgdezddy € o

©jL & d{lBsPls ' o

ditiH H' Ocdsfmisd ydedn ¢ dsisR tstfction dij zvsds dzq
9" H' GO’ ' dzo 04  ezgz® toc O tiets U@ H I t& BO © tzts iy ls d Y
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sy' ddlsd CtOckdvy' 2d o &P lsidsanstisi'y | alzfaw



52
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fOy' ‘" dzZsO. 1JL90OyOErE yd dzO yd, o dzOkEC 59 «
hsHEs HBY' dz detsfls® IO B[ loilzezls sp @iidgt * L
LsMdtcd HY J d2 dz0o C syztstsdiitsdsls jztc ‘o Ishtpli O dakideiity [
fsCOLOAMetsIsd f ¢ O ©Oasd ¢ stsd Mis O dzdez, 9@ ¢ O

sflsd &z0dz! dzts’ sOCIsdS¢ d dz' € ko Odedaw sCtcj d
tcjLEzdz sOIsd [(Jluvye HBMdZ HY J dz mMe " HYOIs’ |
G BslsstcOCMd LOLoadyo2 * YyOmks@BEHot Btcc OC

{Isnd, MmMfdweos ydm’' dz0 toj L zdz/dls0IsHly J G
Bsy dzO0 Mlse jtcHYyZzoa O, " d2O Mm! seHd [ |
WC dOHLodUuO2dets jWjiClkdodad?2 dsjlstsH, his
'L dz Ckzo Odz datst toj L kzdz sOIsdedz Mmilss f tod
' tkztce ' ydz 2 i @=L ls d Yy O dzd®@ CAs HO dinp v f tetsB dz
Cdz' dz' yetsg s o d ¢ sted fMls Odzda” Mz yoOmdad A
Isj n desdztse ' 2, M v iBseo Odzdn 20 Y J OIsdoc
odweodzj dgdzv Mmlsstesdzdz' = Is° dz 9 ctekzHdz 2 € dZ
LH' 2offdesd PodHCE By def bz WEdS y' sdzOdz dztsat
Wrn dEsjcettOy' v k2 ftOCIsqdydzz H' Wdz dz MmlsH
Me stesyj dzdes Isted o Odzts mls H' Oc desmisd ydetsa ts
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wCetsfls® JSMiste] dets’  d3J H dopdilzels * * LH S tStd3® dzif dzdg
cCdz' € d.

zdtets$ j off tcso OH Y j dzdzv 9 HiBJ dHBME Y
fteOCIsdék ftod dz' Clzo Odzdz’ 11 J dedgsfiffj € d5V drtHzts
o dw e dzj dzdgv Zh CtsH Y j d& H' OWtcOG d&3q , hts
Cdz' dz' ydetst® OBtiic] fipf dsf esdB®B Y Yze . ()] vy
H' OGdesMisd ydzlz * dzWV sted3OIsd o dz' Mmlis E sOCdn
BdzdL ' Cts 98 %. ) sCtcj d&3d - odyf OHSC On L C
it hdets fteso jMmisd tjHEZSY 8 OBHBA dzOdz' |
od®lsd cjttdBijlsdL Oy ¥ HJjWJjSCIkk H'™ OWtLOGC
9 "  HCGtedlstsets rn ' tokztee " yYydesets o lstelz yOdzdzw . ]
fsH Bdzsets Bkh CtsSHY j daedgw MO’ sB tkzdzlstso
ksteOCslssd © [119].

) B Istss sflsdd3" L Oy’ & OdzdZy L zids Isd@iIs" p
tejLEzdz sOIsd o dzgsfiyls M jy Odz' L so Odgtif sMB Ote
dzj sB R ' Hdz M5 dzddtple OmG P dizpt * demistclz dzj dals* o |
2O odSttedmMisOdzdzy MEyoOmda] -~ d3d Hd ydzed s Isj -

1" Heo dh jHdEiEyS 5 dzCRiztStdfAstc 6 © Y dzis G 15 dz' € zo Oda
dzOW o dz' Ml Lo OR LBtos2detsets CsdaW dz' Clskz
" dals j e QUe OC Isd ydzlin z i Ofdetsdzism B f tclztcd ' Ydas e s
BOLE s Mw dz0 Isjrndetsdztse =~ dz[Bh, JOic3@®A9]. o ' L L

[ OL jtodzO o' L ziIO@H dz® \ oV fy ladstgimabatz’ - Is * dz
odScted fips iz £ P& 'sd & j ddEtze L dzOykzh
o' LEOdz L Oy' ' ¢ dzd O st & ts pld@do o dts 1§ 1IO¢ADdz" f
sz o 2fsUsaste 7 Iz i3t lsde® Rz od@O L | ta dad 2
L 3" dedets® @PMOHEC 58

1 OMmMlssmize Odzgdgy dzOL jtodes™ o' L EZOdz L Oy' °’
ZOttOL ' * o' Hdesfydets to' HE ' Mdad 3, bz
' Mistslsdets tetsL h ey H' O6 dzgtsfyls d ydiz? * stz jo &
B'dzh EMlsOdzj dedr ftosdgjdzj odnrn Isjndatsdzse ®
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dzj g jdawa dzj fteso Hdeddz d3j ssHESR H' Oc
" delste OB j Oy 2 ded R  dstso OR M cdw " L dzd
zOo Odzls Oy § dzdzv v € da20 d3ff @  "y'datfls " o L OYO D d2d ¢

[ BB Y Jdedzw L OMmlstsize Odadz?y dzOL j todets’ 9
ftotsdzd C dzj dzdzv zOL j todzsEéts o df tets R dzt o O dzdzw
s dzO, I|s®effr] tafGddz’ L O L B tesdd Miststc s dzdz
dzj y' sCts [ 66] .

[ sy dz degddz * Mo ttej dzdz? My sMsBlz o' HJ
My jy Odz dese s dzOBBStclz o' Hf sS9 ' HdegsGts =~
n ' teH3WE "

sOCBf'' Hodh jdedgw Issydesfmls® HBGYE jtOyY"' :
sOsy® d¢d ' A GJ Bdgfslsdzd Wdzgi A dzd » S O@POIsgs
HisYy' dz dgd 3 f sHOdz' " 2 totsLUstgtsmedfslaizs'eLl 2 L @RSt
BsH j dz¥ 9 Odzdzy ftetsdy’ dzj ots’™ H' Oc sisdjSdgdzvy uls
Odze stedlsd3sz S tsdBf ot Isjtodese s L stelz, hts LB
fstceOdgj dzd = o 1311, [17, 51, 169].

14d zyOmdz 2ff' tergimmyddi d - tokztee ' Yydesets dzf
otsGdz f Odz! dets™ fJtetsded S O yts™ IstcOo d3d G te
[ " SEZoOdzdzr H#Oy' “dags' @ "L 111, MmMlOdatso
e ZOHd Mis! . JltsojHjddz" & ydn odf OHS O
dzj zj cSdd3d IsO dzi sdf tse d i3d, hts fslstcjBlZ®
kG ts, LO dzOVw o desfis™ Isfyls tsthisdedZd® sls' dzo ©d d
fsCOLOd * ftssdfstOLOd HEtS R Lkt ' Yc
1 Of ted € dzOH , JanaldC. Is1GD degifdsdg QD& 9 ) , dzO dzO M«
mMkls' ats off dzd o O Is! Istcd &8 Odz' Mls 2 © dzo !
] BHdzsyOMm dzOteOL ' o' HMizlsde ‘' Hddz ' HR S
odL dzgOyj dgdz? tBMWGEE tjLjSy' "’ dzj 6 § dz' [
o ¢ sd3j dzrH@y ' IS0 dz' dese s tsBMWelkz o dH Odzj
HefMdz" Hdz2d S 99008 Is! L O HtSY' dzr dzgj od¢ tsd
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OBts flkdz d@3sdgj Slstsdz" °, hts HtsYy' dzr dg' E o
ftosf sdzglzs Is' B A Y ko Olsdmw dqdzd M1 j0 0QIsdf tso d ¢

tW"WH Ooltste’ @ " dzlsjtetftejlskz’ L OfMlssmize O
bsteOSC BIssdy 2 2 twjLjSCy 2 dzjegjd wE tj Oc
fted yYy!' sz dzj § jtejHBOYO' Isd H)so @zt s
2O Btee OdzOr ¢ tod1Boks’ { tstotsy dzd dzd

tdo' LW, LH' 2Mdgj d2O " H YyoOfm IsOS IS
H' Oc detsls d ydz " HBdBMIs' , Htotsls] o tSH datsy
L dzOydzts’ IstcOo d30Is d ydesmls ' tctsB d Is odL dz
o dCdzt Yydets H' Oc¢ dad 4y ydzed m 1y dzj 2

1 OMmistsmiz o Odzadaw ( 1 vd 9 Istclz yOdz fted |
Cdzt ysoadnmn fteddydfoOr. 1 0MOBYitejH EM' H'
Y e’ ftmd HseodtsMmMls® SO Mkzeostets o' HY s
FtcORlzo Odzdz? d3 H s d3' dzlz 0 O dzdffvtc tizeh jCHSjHAFAEWAZ! [. | s
dzdh j E odf OHSC OR, RQ todzde clf mEasdets. dff €L O d
gdz" H L OL dzOyff ts d nddddtdgfotifigsc| Owlg' toj o dats’ fstOte s .
111 L dzOwv o dg fMlss @ j d3tstf dzj oo dft€ ldstiir G itz C d o |
LOGOdz! dgdd3 L dzj Bsdzj dedzv d3 L t5,B o8 L sO ™
dzj sBRr' Hdets LOBjJ LY judlsd JW,jSIlsdoe dzjl ' hHte juddd
9 lstelz yOdzdass Hldsh dielzbgffdis 0 dzj LMk dzj dzdzy  Qls sz
f dzj @ e Odz! dzts ' (st Oy ulpg @zj i) Qasd dadf dzolzf dzd 2€ ta t5olz' )
 SHOI(tsBtE "drdets adwoadlsd kh ¢ HIyQ diflay L m lxldizd
2 HsMweld foodesets @ d3st3fiPeQuckr Odz'Odzd @gj tojt
o Mis Odats 9 dzj dzdzw OHJj S 9 O0lsdzsE s M o di3gts o Odzts
Ldzj Btsdzj dadz" o' Hf tseo ' Hdzes HB tstsB[2BH 0 sflsj 3

V HBMAEZ mYP.dede al . (202 0N tsHisY ¢ tf dz@ dR2d
dzj " HGC dzOH dzts’ [ Jda@v eodk Wiy’ M7 igfisdzO HLdej- G B
Cj BBslststcOC Misds, smsBdzdeots L O sgpiise { fgiz a3
Ftceg j dglsdets’™ IststcOCBIstsdz” " ; 2) Cdz dz2' ydz' OB
By dzd o § tod Mizlstl sy dgzglec | dzj o 5° s & @tizef dztf iz’
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Istc O 9 B3P BAfioy@y Jngetc ywy OB ts 9 j dzf & 6 © dzfndzdz'd dzp
GtolzH dzts”’ s O yJj tdJ @edss" H s s 3 digdpdzo di S H dzts
feslsdf csCOLOdd" &3 HEs ISsOC G ts o lshddzOpCisirtydz
misefad y ' [118&s O

sz H " HCtejMmMdzdlsd, hts fted o d¢ tsdzOdzdz
ftesojHjdadzw [ 1] vy Mff i swmdPsCtzH 56t ls 'Odg sty toj

dzj ¢ § dz' . 10 o' HMMEzlsdesMmlis* OCIsdo dets”’ ¢ tots
H° OWtOGcd3d, dzj ¢j dz SO cGtkzHdts’® Ml de€ (.
L dzZOn BH W |5 h CtsHy j dz stec Odz' o GtolzH dzts”’

o ez sto ' djdp ez’ dz' 2 G jtOlsdods 2 HG{SESL'
HsfpdIls! Mftew iiso Odetsets 99 jHjdadg" Hicj dzOY Iz
OClkdodtss OfMf' ©OY' ‘% o lstew. [HAOS L
i O [Juvy ' Hdzzq1BB]. L i j cOIlsd o dad d3

[Mdzso dp Oddz' 'z L ORsH], hts ftesotsHWIs! Mw
My ew Bso Odz' dz2®@ kfkdzj dedz? ¢ j Bs§ dzj 0 Bsls s
zj ep@zf ddzS 2 Ctotslsj y' , hts Istcdoe O L
10Lod @D tsmsol’ s Mw j dzj Slstots B ts @6 B dz y e
bhCsHY jda djcjd, O kOCEy dzOC dzd e dimd
sSCOded dzd, S ZzOflsjolz fOt' ‘' IsOdzt dzgz f dzj o9 toj
esL yddzz lsttdndsttsyltss s’ CdMmdztslsd  dzO
CjBslswOCHh, htsdise htdzze Purjcosm@afigalz [ 166

[ dzH R " tolztcc ' yda d ¢ sisd sy @wsdzy s dz2 € d H dz
dzj cdzdB S dn  Se®dzj Bz Qd@ dad’ da i kz s dftediydss’ s Isoj
OB fste s dad § s datials totfr dzj o tc O dz! dalwh ff 5 © tegztlzd dilis o |
EhCsHYy jdg@ dzjceojdzjots™ IsCOdzdded ftcd dzOW o
Wistcd3szo Odzdzy o dzzlste’ N dzt sdzj 6 dzj o 5° @ jtedfO s
ojliddz otscdzgi f Odz' dzgdr f StcOdzj dzdz A dzj ¢ j
9d¢ sdzOdzdzy € dzd dfBlY fSHES sBEls W dzjOBJsdzd 8 B toj L
jdzHsMisjfdzjte' o [26] .
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VL odfPHIIKW ] BcsteOC M YOfmlsts o ddzd ¢ O
B Mtej BPEEAEEIStc’ h dz2' 7 ¢ to)z®dad Y CRtalifisidids .0 € «
fstcOdzj dz®@BI L j yz* Is* fw LO HGY{BEd
fsh CtsH Y jndedeflze: 5 stsets, " H YyoOfm [Jluve iy
s jcOlddasdgse WS¢ f jtojo' WL lzoOdgdz?" Otelsj te
tczydzddz heotsdg LO HGftsdBsects®r Of OtcOIlskz En
odf OHSCORr LEfddedIlsd ¢ tctOetadslyjio 2 Ld3tsogdaPte jifi
HdMisOdz! detsegts * HtosC d BOdz detsets € "188y " o (
1 O H OCGhzahdydY.etal. (20200 , o dwedlsd IO Eklstsydadls
fshCtsHY jdedg? o HO' Is’[ip4]. k[ @ &%H { tfsdzPaA; Galz - d
HsLotsdzw ' Blsted di3ZOIsd o dzk ' deW stedzOy' ¢
dzOw o dz' Mls ' " dzls j dzfnd @ dz' Mls ¢ Ctetsatslsj y'
IsC Oded dzgd, dzOw o dz' Mis! ¢ j)dORIBtS B ¢hin o, O yhdix] oL’ «
B Iz dzd tc dsd30 dz' ' Oy' ‘ dzls’ o L f"  HSL tos 8
OBHEGd dOd d' EhSsHYyjdd': & B'd hsilk
fsh CtsHYy jdedgw f jtedG OtcH O, nJ teyw sO® H' O
OClkdodzz "' tokz{8@0lydzz IsOCIsdC kz
1 OMmMissmMize Odzdzy dqz'l vistc@o diz' Stk @dl © Gtz H d
L dzO y dz' Cdz' dz ydz' fjtcjoOcd ftstc' odgvdets L
sOSddd w¢ fdzjotwwOdzt dzgO fkdzgCy' w OBt HIG
c &zOsmdz' {f e, [ 1 v d HiSL 9 tsSdzw Mizlsls’ o ts
o dzgz stasghtalg H dzad = Eh CStsHYy jda' , Ldedy k¥ yd yof
4%. st'd bses, Yi2 ' 'HA'H mMftdv'
mMeEtstesykzy ydd> " HdzZ d@Q 30 IsOC 5y L oz dgh 2 |

ksteOCtslstsd ~ L 23% HE 6, 6% [82].
(love dBEHMjodlsd ftshCHYjddz" tstceOdz © ¢
9 HiMkzldesfls® wodzadr Cdz' dg' ydedrms * toj dzlsc

cOdz0 GkzHds® Mls' dz¢d tLIsOM 59 & Wlds ciipw H &
cmMjteyjots’ & -OlBO d3'Isds@dCdsts’ € L ®HdzO ~ dzO 9]" "IsH
o' HiMklsdzs'Misf dzicg digsls stc OC Mk dBsyjJ BEISd o9 dW
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CGjBsY jtcd S OteH [ 14, ]. 43 ,sMOddz4ddiB3z 78d { O]
9 S sdzOdadzy W j dzgj Miste@BYW 'L Of jotd qHSiAdsHdEs fjds®  LC
i tc 59 HYdjlstE fifwOreiMl wifpCOC 2Oy ‘8 Cttsa ' IsO L G
Mo 3yt Cttse' " H YoM eoltckz yOdzsdz" [21,49 € C
86, 96, 142].

v dz' Isj Okt ‘ f ssHddetsC f s ' Htsd3dz
GJj BsMisOL fted f StcOdzs @GS dadzd flz@zis dztsf * H o j&«
sstcOCsMESf O CctkzHndtsets o' HH' dz Qi@
fjtcjoOydzO B ' dz' h' Mls! Ooaltste' 9 ' HC o] fdzs
MdBf ssdB3Or dBOMdodes™ Ctotsotslsy y' , 2 ohd=xzdI§ ©]
fslstej BO adatigf " i GCthk®j H | i) IsstcOCBIsd

ldMsS 8’ di stediOlsdo dzd d3 d3j IsSsHBA H'® OG dats
H OW tcesOEfigislz f O SMsBdzdots o EZdiceo O 3 dz' o
OBts "7 oz Odz® HMBPKE OHIKBY. sy j BRI Lk
f stctsy dzd dzd . 1 dBBR" Hdz fMls! FZ  d&zOf OtetsMC s
Cdz' dz' yded dzgdq 1O Jj degH sME s ydzd Bd L dzOS O
StccOdz' 9 IsO dzOftew B3 tOdseo sets ¢ OdzORzEz,

Eh CsHY jdedgw [ 128]. 1 02B"' dzrh Ltekydss BN
GJtodz sMmMisjfdzjtc® " Endo Universal™ OB s
4z ¢) . l1ted y! sk B OY @dzts B dizOC z® g Ols'dL 1!

HEzf &z COsktced [ 100, 156].

] SteOdzj dzdzv G tslhydis” df'tedsis@G S d L zMmiste’
o' HdzfMmdes t6' HEtS, o d' sjtOlkzte' * YosHdd
fted (Jluvwe, Odzyj 2 EmtNoveldgmet dzada'® H@W'1'9.)
odWwoeaddzd EZhCBHYjddz?" (JeslssSd ftwod ' dEo’
f'H € dzt ydydets® Otelsj tc's‘osj dids® . f dzj wj ¢ tisddsdsatcds dz
B Iz dzts 9 d ¢ 5dz0O dzts Cdz' f zo Odzda” 5B 5n ¢ dan
fsh CtsHY jdedgy ftetslstsCd * ftsCOLOdeda" &3 HIs L

KhoroshunE . et al . (2024) tj Csd3j dzRh g Is!
zdhj LO g EEO®Is Uit dz@®§ dzlzh C s5H Y § dz Y dls
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StecOdz o ' OdzOls, dg quy d4gIE O Bfj I ki 19k t6¢ j B H g
odf OHSOR ¢ j By dzj o BskstcOS Mk OBGicEEl P
Ai kOCtYy MMz ls: v odfOHS o, §tdd
TS Od Lso'®@dy o Mty yd * fdadB H 8 &H&EO d
f stcOdzj dzdzv . ]l sHdesyOfm L Ofmistsiz o O dadzw r
sstcOC sk ~ bk fohscOmMDdfiti sdkl jh pd
[107].

16" Hdzts L HhHosisd S2DIEs ;O L dzd ¢ ¢ 5 dzas jutc i)
Hts o' HCtodlsts'f el st @I BIOt d3'4’Az B8 d detds Hi Y
Wistcd3dz dzt @ Odzdz" o ' H Y sSd£d d clzdp'f H Yo | € s (3 fon @6 &
Yy’ ¢ tsts g H dzW &z ¢ 9o Odzdaw L O.L dzQ njlsdd=izts o
dzj sB R W@k j ©"  HHO9 OLd fjtcjoOck o' HE
[ " Ckzo@WzOdezsMisd ydzO© (1l uvyw ftod 111 L OMls
ssH® wWC HO @fdegMmisd {dz® % Cj2fm" o [ 24].

] SHdazsyOfm L OMmMssMizeo Odzdzy 1 dvue HO a3t
zsC Odz' L Oy* & sO Mmlskzf " ' dz swy CsMmls” f tsh
Zm¢ dzOH dzj dz sO fted2dvIlsd B tkdlstse Odzj
sOCIsdSd. [ St @3HlszkRe 5 H ' JOE waks tsrfzy dzlf tcis @ j ezt
stc@o BOR Mjtoyw, btOrj , MbbtcOotatsHlEZz, O
119,146, 159].

Il sfted BJjLLOY ] B8] Mgzs O Hisfldgisus@iCugh 9 )i
H' Ocdesfisdy’ kO & SkoOdedz 1114, yj2 &j
[117] . [Ste" &3 o' HMEkIlsdsMmis® dzj sB R ' HdzasG 1S
My jy Odz Mmis' o, sOCtsy Mfsfmisjte’ cO' s+ Mmw
LOMissmize O@Z&3™” 1 ¢ v ¢

rdzv JWjiSkdodesetsl pvdids |  cDE Bz H' Oc
dz' CzolOdddgftslstc’ Bdes L HBBEISd HtsMIsOlsdz 2 ¢ &
Yy!' st d&3j IstsH Iz, 02 alsHOE s ts dAOIsiAy g ded ISfj -~ dz' € d
l f tctso OH Y j dadgW l duvw i tod dz' € z9o Odzdz' i tc
f stetsy dzd dzd MY e fs JuispL M twfdzdzs o & sted MisC
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JWiClsdoe dzsmls’ mMkzyomdzdr o dmMist sls,jflsiisdits ¢
ud fmdz' MlsOB ' dz' L Oy'. 8f | I§©OHs ¢ OHNEH LisHAS @Bchfedgs 2 (
' HjtOMdMmIsj dgy"' & ftcd Oomdz® dztsp dizj siAadzizs o €
f OcOo jtclsj wd®©dz' ¢dz6 O &7, 131, 136, 138,

¢S IszOdz' dz' Mmis! ftosBdzg d&3d dzOIsj f §j to L z O3t
tc' odzj d@3 9" HMMsSIKC O 1111, Yyofmbstslstsr EMC d&zO+
zO L dzOydzsdzz tc' o dz' ¢ IJtel@H] d; y ' Htslzg ~dalz od§) dsdEs'Hd3
z' Czo Odzdz? o B dz " sMIs’ B HdyUdzd s L OC dzO
l v 57] ; dzd H sMIsOIsdz' Mis¥ OB Mkl j e ydzc
l v HiNZIsdz Mliss “ H d dzts G e 515 lis © tzelz@ tc IH] L =500
dz" Czo Odadzy H ONJ Odzlsi' toff BIRBSE 8 l duvw; sB d3
ZOkzSCtsodn HEBMAd HYjd , P BSLEEYHOSE IS! ]
O IsOCtsY IsddzOf e®ydz@Bpladsy dzj OHOYF ss9 Odz
f sdz2 8¢ g5 Ebaz'168].

L%, LOMis S g Oddfy OH ¢ On 111 totsL
fijtemf jCIsdoded?2 d&Oftewvd Ek MmEyodsz 2 d3Bisds (
Cdze ytso z totsdz HdzZw H' OcedesmisdSd SO d2' €k
Istc ©ohdged, d dzd € O f'H yom dcdzt"” dzaaBicdso datdssic
dzj L dzOydes® 2 ftseodz Misr CsiBf j dhEz' s My
o dgzIlstc’ h dz' sEtolzH daff R A dgjtdmdgvj dzk . tezto ¢ ' ydzd
Codzstesdz] d@3 IststcOSCsMEBI O £ B' d2 h sfls” o d
tcsLodlsClz EZBEHEZONWE dzo, Zlgse OF L dzOydzd n
f Ostsdzsc " YydzsG ts ftesyl Mk LOBJ LY Jykz® C
B ok dzlstso Odetsets to' M jdzdg? N sHES HEY' dz das
[72].

4L d3d
[ls%j 0dzOd' L & 5] cObkkddfz yodats®z
fesBdj &5 H' OcdesMmisdSd SO ' Sko Odadgy 11}
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-dzj HB €' dzyv totsLtesBdzj dgs¥ L Odzdh O Is
flesctcOREj € 'dal jdak' Stisdets ¢ ' ydzse s Odz@Odz' L & 111}
9 kdkseo OF MkyoOmdes’” ¢ ' BtodHdets™ o 2 dzd;
-dzj HiEsIgEE & o d Mo ' Isdzj dz fJlsOdedzy ff ste’ 9 ¢
H' O desMisdSCd SO "' tokztee' yYydesets dz' € 2o Odzdz"
LOfMlssmize Odedg? dzso d- H'® Oc desisd ydzd = d3J Ist
ZzOL jtodes™ o' LEZOdM L OY' Y4 dedg®c tizo B8 6 ] 4 §
nOtcOCIsjtecdMmMisdS fHtseo Istew, his oadHOM'  Is! M
odL dzOyJ dzdzy sflsd diz3Odz? dzdr Isjtcd3' dz2' © 9 d¢C 5¢
5OSty 'R GBMYeEk O MYjyd¥ Sd k HOdSGCt
v OC 5y dzj 5B - ‘dedzizts 20 d k2 H2®ydzj dzdzv sL dzO ¢
L dzOyjdedz? B dzCtsotsegts sBR dzgz 9 COf mMzdz® fr
¢ Mtsdzse' yddr 1O ' @Bzdetse ' Milssn® d&3' ydaed n
1JdBBR Hdzs o' HL d&2Oydisd, hts © HOdzd?2
LOdzdh O s+ v dzffBg @' f fptgPdzj dz@Ee L 111 )
JOOCEOY" ", O IsOCBY fHOM "t tetsL totsB C(
fted 111, wCO B MfdqtecOdzOMmw dzO W OCIststed
Yy d dzts d3, OdzOdz' L dz' Isj tcOlskzteded =  Hifsdedicd 2 alA E
f totsc tc ©Od3d ‘ y' Is¢dn Zweo dzj dz ftets - o
H' O desisdyded?2 Odzé stedlsds fted 111 .
[ dzv  ftsdz §h jdedg?" tojLEzdz sOIs' @ H' O¢ dzts
L ded ¥ J dzdz" tc' o dagw dzj s Odz! desfls dzj sSB+ " H.
" degmistolz dzj dzls O dz'deAlf@® tstc Ols € wWzdzd 7 -HH dAVGj distsj syl
Ctedlsjte" "o 111 L kZwcORkzoOdadzv s ' 7  Olst
tetsL tetsB € O Ctedlsjtc” " o L OMistsMmiz o Odzdz” d
odCtstcdMmisOdadz? &3 | dve, k2 ftsteOdzj dzedr "L 11
Oy sokzoOld SO fwosfcsdkzeoOlsd ' ttktce O
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MfJiy Odz MIs'" &9 "' tektceg' yYydetsets SO IsjtcOf j o
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dzOH Odzdz? B3 Hd ydets'™ HET BBSEJ

I Mdzso dzd d3d dzOf oW d3¢ O Zq , H' 06 dztsls d ydzd
1111 BEdzZO HBsCOLB9 O CtdimisOls®Bcwz] | @ dzdz
i sStc Odzj dzdz" , o dL dzOyJ dzdgv nOOCIsjtolz 9 1S
sz 9 § , 9dBkzrto O IstcOo BO) , C' dzv € 5M
Ctsd3B " dztseo Odzj ) , o dWwodzj dedzgW dzOW 9 detsfls” fiy le
Zs¢C Odz' L Oy v, RO tsh GSts HO) deps'z fstec Odz' o
z Is 5 ydzj dzdaW 3y dzd 9 d = My zlsdz’ A Zh CtsH Y J
f sMistcOy HOAdzd = .
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OdzOdgdzj L, dzZsSC Odz' dzd?2 SO L O6 Odz' dgd 2 G dzw
dz steOLobkzSCts9 ", dzOL jJtedz' , " dzg"' d3j stsH )



8 4
[dzvw B  dz2 h tjlsjdzt dgseGts L OWMmMkzoe Odadzy s
sy b tydtsczOmMB®EZz, Hsf sisecd dz20 i j te
dz02 B dzd ¥ ytse ts SO 9 ' HHIMES kB s B MO GES L
LOMissMseo OdzO Msi o 'o2dd@fAO, O Q sSfotcd a § H § dzC
lted tojlsj dz detsdie OdzOdz' L' MEOtce f stcOdz
Yyomlsddzdd MSEOtcORBd k£ fsteOdzj dzd - L 111 .
9' Hi so ' Hdz 2 16 Gldlzj diecdbo ISHA Iis5 4 N 3L, GBHU)N € C
(2286, 91 ted yY!' sz L MlsObdmisd ydzts L dzOyd
B Iz dzO, B " O ¢ dz €' Mmis f steOdzj dzd = L °
9 HYtse Hdz 2 (| StcOdsj dadz® . %) , tsdifdeidrth dflzd i s te 'ted
109 (®9.NOJ[&YdO fHtodilzmlsd, hts yd fod
dzOH OdzdzV d3 d3j H d ydes”’ Hsf sdidsed IsO B dz' b
shdseodzs’ cctwkzfd, wW¢' BRzdzd ttlted®B3Odzd {t
fsyolsck ouv /[ [ 4, HMdzxiRIO dEjtcOipfdmEE@® ZO B 0
L ZOGBHY jdes OBt L dBj dgh s C " dzr €' Mmiss od
zIs tc z y O dz’ oL OGOdz z smdsesdd?2 ctolzf ', |
MddzHtetsds. 1 tcd OdzOdz' L tdzhdr MECOtte MmiscC
fstcOdgff dedsmdetseo des™ [sO ctekzf d § tstc' o dzvEkdsw
(52865, f stcOdzj dead m tshdetse dats%) cdotzlf ffd SO teb
LzMmiste’ yOdzO ! MCOtcecd d&O Cotd Mmis! h ts
dzj L OHts9 ' dz! dztss sy dzl ts8 Mo tse s qd B .0
1 0f Oistetsyj dzdzr o Hd3 yOdzd 12 (6, 0N1, 7%
f stceOdzd dzd - Blzo CBdi3f J dzMtso Odzd?2. w S O®E d O
f tstc Odzgjl dzdirulz s lsv  dzj frpls' Oyds' GuPEzR’, O , 2 %) i
4 COted O L OHdM Ctzw Isdots wWig) Mis Ojubkzn OsOC s to
HdmR Odz! des’ MmdMmilsjdzd, Odzj o' HdZ' YyoOdzd ! H
Hd - Odz' dats’ Wikdt y' z B' dz h sfls’ f sfls te
2(1, WNOY BtcOdzj ded 7. s%h jtds tc QldgjOdz52N 0 , A0'7 i
o dddg O s+ fted ROy j dzdz -BiptEdecz O dz'odzBAS dz
By dzdos Mo  HYdls! s Istsds, hs fted 1114
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Is© mMJ ¢ d3d dzls Ote dz’ Btoetsdzn . 1B’ o3 dzaj 9" H
ydotls' , w g dz0 dzOh B ydiddgfdlz fdmid ‘1 1l Qls 56 «
[ 4 sOdz dzgd?2 OdzOdz' L. MECOtee Y tcOdzj dzgd =
9 HL &Z2Oyodzdmw IsO Bkzdzd fcsOdzOdz L s9 Odz'
v OB dzd yvw
MOtOCIsjtedMIsdE O MEOte E f stcOdz] dzd -
4 ¢ Otecd g [ Mdzts o dz@ |k O it OL 53
(n=97) f tstc’ 9 dz (n=207)
(n=110)
1 2 3 4
Y dz 9 EhC¢tHy 90 (93109 (99199 (96
i sdztsoe d dz' G tc lz
ydmdzs Mmlskzf jdz2' @ MeotsBBH HBSt oades ‘' Is mpw 1
1 dzOyj dzdzy  LpdsdOlegs@ géls ‘¢ 5. 519
stedisd ydsj tYdmAfy jtatzdevdz’'c L dzOyd dstsfls® p<0. 05
1906w LBE 3 N wOletstGdzo[d:s SO tjLEzdz IsOIsd o dz
tc" 9 jdz L dzOyddismls® tw<0. 05
' o jdz L d&OU]JEBEMis' t=0.019
t " hjdedav' otetsL B' ) detsfyls”
s 9o tsdz s 50 (52| 61 (5% 111( 54 N3
G>=41,06 G°=56,61 6*=99,04
ydmdzs Mmlskzf jdz2' © MeotsBBH HBSt' oades ‘ Is mpw 1
1 dz0yj dzdzv VhpdsoOslgs® déls ' 0. 317
stedisd ydsj tYdmAfy jtatzdevdz’'c L dzOyd dstsfls® p<0. 05
1906w LBE 3 N wOletstGdzo[djs IsO tcjLzdz sOIsd o dz
tc" 9 jdz L dzOyddismls® t©>0. 05
' o jdz¢ L&OU]JBEMS' t©=0.574
" " j dedz? o
1 Of Oststetsyj dzd] 8 ( 8, 27 4 ( 3, 6N|12( 6, 01K
=1 38 65 6*>=200,6 6*>=337,99
6>=43,38 6°>=70,95 6?>=105,82
c’=8.84 6?=21.06 c>=23.18
vydMmdzts Mlskf jdz @ MotsBsH] HESL' odg * Is! mw 1
1 dz0yj dedzv UfdscOslgs® déls ' 2. 00 7
stedlsd ydzj EYdEfy jtatzdevdz'c L dzOyd B3sfls® p<0. 05
19060VWLBE d3F 3 WOSksStedzgdd3 SO tejL kzdz' IsOIsd o dz
' o jdd L&OYUdEsmls' ©>0.05
tc" 9 jdz LdzOyddsmls® tw©=0. 157
t " hJ dedzv 0O
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l csHisSe Y PHzBA Is
1 2 3 4 _

1 OHdh €O 18( 19N 28( 25N 46( 22 N2
¢°>=108,28 6°=126,94 6?>=234,06
6>=23,19 6>=20,55 6°=38,03

5 Miskfjds ©o MosBBH] HBEK odgs * IS mw 1
j dzdzv  LhpdsdOalgse déls e 1. 419
dydzj fHdeafy jtalzdevdz’'c L dzOyd disfmls® p<0. 05
LSS &' Y WOCktteddd O tjLkd sOIds dz
dz2 L dzOyd fssmls® t>0. 05
dz@ L dz2Oyd dstsfmils® te=0. 234
dzdzv O
Hisls O 1(1, ON oL23 1(0, 5R0
G°>=163,95 G°=216,04 6°=379,22
G°=63,87 G=84,4 6°*=139,93
G°=16,86 G°=32,08 c*=48,6
5 My jdz © MotsSBGBH] HGt' odg ' Is! mw 1
£ dedpks j%th)istOdas o s+ 1. 140
dydzj fHdeafy jtalzdevdz’'c L dzOyd disfmils® p<0. 05
LS &' ¥ WOCktteddd O tjLkd sOIds dz
dz2 L dz2Oyddisfmls® t©>0. 05
dz@ L dz2Oyd dstsfmils® te=0. 286
@Gdz¥ 0
9S5O oL23 0123 e
¢>=167,88 G?>=216,04 6>=383,12
G°>=67,36 G=84,4 6>=143,43
G°=19,84 G°=32,08 ¢>=51,75
5 My jdzs © MotsSBGBH] HGt' odg ' Is! mw 1
j dzdzv  Tdsqolslgste gels 16 N a N
dydzj fHdeafy jazdevdz’'c L dzOyd disfmls® p<0. 05
LSS &' Y WOCkttddd O tjLkd sOIds dz
dz2 L dOoyddsmls® t©>0. 05
dz#@ L dzOyd dstsfls® te=1. 000
Jidgdgy o d L dzOyJ dzj .

I " Hyklslsw dzj| 5(5, 20| 1 (0,9 6(3, 0N
6>=149,03 6>=212,07 6>=359,93
G¢°>=51,39 G°=80,85 G>=91,52
G=8,34 G°=32,08 6*>=35,19

Mdzts Miskzf jdz © MotsBSHG HEGt odzs ‘ s Mw 1
Oy dzdzv UpdsOagst@ déls ‘6 3. 301

dlsdydzj tHdeafy jtetzdevdz’'c L dzOyd dssmls® p<0. 05
WLSS B Yy WOSCktttddd SO tjLEd sOdo dz
pjdg Ld&Oyuddsmls' ©>0. 05

oJde L d2Oydhsimls® t=0. 070

h j dzdzv 9
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l csHisSe Y PHzBA Is
1 2 3 4
o ydosls 0L23 0L23 0L23
¢>=167,88 G?>=216,04 G?>=383,12
G>=67,36 G>=84,4 6*>=143,43
¢>=19,84 G*=32,08 6>=51,75
zs Mz jdz' @ MeasBESHI HEBStL' 9dgt ‘' Is! fpw 1
Y J dzdzv  VfipdsdOsigt® déls ‘¢ Na N
Isd ydzj tHdEafy jtetzdevdz’'c L dzOyd dissmls p<0. 05
WiLtsC &'y YOCkttddd O tjLbkd sOldo dz
jdz L doydaismls® tw©>0. 05
jdz Ldouyddsils’ tw=1.000
Jidedgy o dL dzOyj dzj .
Stctsosn Ot Oda| 1( 1, 6N( 1(0, 9N 2(1, 6N
G°>=163,95 6?>=212,07 6*>=375,28
G’>=63,87 G*>=80,85 6>=136,5
G°=16,86 6*=32,08 G*=45,62
s Miskzyjde © MosBSH] HBGEK odg k! Mw 1
OyJ dedzv frpdsoOslgtst@ ' déls ‘¢ 0. 00 8
dlsqydzj fHdeOfy jteizdevdz’'c L dzOyd dstsfls’ p<0. 05
BWLSC &y YOCktttddd O tjLbkd sOlsdo dz
fojdz LdzOyddismis® tw>0. 05
"o jd LdOydeismlst tt=0. 929
" hj dedzv 0
s Oh j dz 1(1, 6R oh23 1( 0, 51
6>=163,95 G?>=216,04 G?=379,22
G°=63,87 G°=84,4 6>=139,93
G°=16,86 G 232,08 G’=48,6
mMzs Miskf jdz" © MotsBtHd HBt" odzt ' Is! Mw 1
Oy dedzy Thpdsostgs® ' dels‘c 1. 140
dlsdydzj tHdEfy jtatzdevdz’'c L dzOyd dissls' p<0. 05
6w L tsC a3 ¥ tof @Szl tisdpdsdd olst@ B L ZOC ORd
9jdz LdOyddhismls® t>0. 05
pjdz LdzOUud®sils' t©=0.286
h | dgdzv o
Is OB dz 3.2 HtiHMmMIsOo dzj dzts tsMdatso dz2' HC
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v OB dzd yw
1 8CO0LddSCd SMdzso dzgd » EOUGEMWE 586 € O d

1 5C OL ded € (f Mdats 9 dzO | ez © t OL t5d3
(n=97) f stc’ 9 dz (n=207)
(n=110)
1 2 3 4
507 COWH ' W 0L23 0L23 0L23
¢>=167,88 G?>=216,04 G’=383,12
G>=67,36 G=84,4 G°=143,43
¢*=19,84 G°=32,08 ¢>=51,75
ydMmozs Mmiskz{ jHdis o' ofifests Blds Hirgv 1
1 dz0yj dzdzv VrpdsOgs® déls ' ¢ Na N
stedisd ydsj tYdmfy jtatzdevdz’'c L dzOyd dstsfls® p<0. 05
1906w LBE 3 N wOletstGdzo[d:s SO tjLizdz IsOIsd o dz
tc" 9 jdz L dzOyddismls® tw©>0. 05
o' 0 jd L dOyddsimls' t=1.000
t ' h jidedayd L dzOu.i dzi .
I OH'® S OteH " W ot23 023 oh:23
¢>=167,88 G’=216,04 G’>=383,12
G’>=67,36 G>=84,4 6*>=143,43
6’=19.84 6*>=32.08 6>=51.75
ydmdzs Mmlskf jdz2' © MeotsBBH HBt odze¢ ‘s mqw 1
1 20y dzdzv  LhpdsdOjts®’ dels ¢ 6 N N
stedlsdydsi tdEfy jtatzdevdz’'c L dzOyd distsfyls® p<0. 05
1odwLBE &3 3 WOCktttdzadds SO tjLlzdz sOIsd o dz
o' 9 jd L dOyddsimls' t>0. 05
' 9 jdg LdOydhismls® t=1. 000
" " jidegy odL dzOUJ dzj .
| sksdg W 0L23 0L23 0L23
¢°*=167,88 6°=216,04 G°=383,12
G°=67,36 G°=84,4 6°=143,43
G°=19,84 6°>=32,08 6>=51,75
ydmdzts MmMlskf jdz' © MeotsBBH HBtK odet ‘s mw 1
1 dz20 Y j dedzv  frpdsdOaljtst® déls ‘¢ Na N
stedlsdydsi tdEfyjtatzdevdz’'c L dzOyd distsfyls® p<0. 05
1ooOwWLBE 3 Y WOCkBtodtfsdzBOO WY L HizOls P5ig d de
o' 9 jd L dOyddsmls' t©>0. 05
e 9 jdz LdzOyddsmls® tw=1. 000
" " jidedgy odL dzOUJ dzj .
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l csHiSe Y PHzB2Y Is

1 2 3 4
| “ HMls O9 Odadz™ 1(1, 6N o123 1( 0, 5RO
GtolzH dzts”’ Cdz' Is G2=163 95 G°=216,04 G°=379,22
Hdn Odzdz G>=63,87 G>=84,4 G°=139,93
6’>=16,86 G°>=32,08 G’=48,6
ydmdzts Mmlskzf jd' @ MeotsBBH HBt oades ‘s mw 1
1 dzO Y dadzy fpdsoOlgst® déls ' 1. 140
stedisdydsj tYdmfy jtatzdevdz’'c L dzOyd dstsfls® p<0. 05
1oowL BC a3 N toh QWzisks tsdadsd] olstfdf disd tsL dzOG Od3d M
e 9 jdz L dz2Oyddismls® tw©>0. 05
tc' 9 jdz L dOydhismls® t=0. 286
t " h g dedzv o
o[fr]dZOB dZJ. dZdZW 01,2,3 01,2,3 01,2,3
Zh CtsHy jdg 2 ¢°=167,88 G°=216,04 G°=383,12
G°=67,36 G=84,4 6°=143,43
G°=19,84 G°=32,08 6>=51,75
ydmdzs Mmlskzf jdz' @ MoetsBBH HBSt oades ‘' Is mpw 1
1 dzOy j dedzv frpdsoOistgtst® dels ‘6 Na N
stedisd ydsj tYdmAfy jtatzdevdz’'c L dzOyd dstsfls® p<0. 05
1906w LBE 3 N wOletstGdzo[d:s SO tjLEzdz IsOIsd o dz
tc' 94 dz L d&Oyddsmls® t©>0. 05
o' 9 jdz L dOyddstsfls® t=1. 000
f " h jidgddY o dL dzOuj dzj .
S s -tG B s -LL dzq‘ 2 01,2,3 01,2,3 01,2,3
fJtwlkzm’ ¢°=167,88 G°=216,04 G°=383,12
G°=67,36 G°=84,4 6°=143,43
G°=19,84 6°>=32,08 6>=51,75
ydimdzs Mmlskzf jdz2' © MotsBBH HBSt oades ‘ Is pw 1
1 dzO Y dedzy fpdsoOistgtst® dels ‘6 Na N
stedisd ydsj tYdmfy jtatzdevdz’'c L dzOyd dstsfls® p<0. 05
1906w LBE d3 3 WOSCkstedzgdd3 SO tojL kzdz IsOIsd o dz
tc' 9 jdz L d&Oyddssmls® t>0. 05
o' 9 jd LdzOyddstsfls® t=1. 000
" hjidedgy odL dzOyJ dzj .

10 HOMS Od dzsets ' COtMm! SBES &
' fslssdg v, CtsteseBydd? LeokC dzgj odL dzOy
CsiRf j 2oy * ¢ WEdSy 2 6GttcOd L@z L yo
HsMIsOIlsdzs jJWJjCIlsdoedz Mmis: dzOH Odets ™ 2 ff dzj daii®
fjteSkstedtsets LokCk §tod §jteCkzfm' *, tsindz
dzd o dwo dzw dztsfy! . al "dhHfiglsix] addidzdrd fzOH S Cdr H AZEB
Hdr®dzdz BSCE 1 tstcOdzj dadav .
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]l otsH 59 ) P dHzBRY

1 2 3 4
1 tGC[ISIZU dZJ dZdZW 01,2,3 01,2,3 01,2,3
f jicCzstodztsd t§ 6=167,88 G?>=216,04 G’>=383,12
G>=67,36 G>=84,4 G°=143,43
>=19,84 G°>=32,08 6>=51,75
ydfmdzs Mskf jdz' © MoatsBtsH HESte' oadgs ' Is! Mw 1
1 20y dzdzv LpdsOigt® dels ' ¢ Na N
stedisd ydei tYdmIfyjtatzdevdz’'e L dzOyd dssfls® p<0. 05
1odwLBE &3 Y WOCkttedzdd3 SO tjL zdz sOIsd e dz
tc' 9 jdz L d&Oyddsmls® t©>0. 05
tc' 9 jdg LdOydhsmls® t=1. 000
" hjidedgy o dL dzOyy dzj .
r J W BtGdS@II‘ W 01,2,3 01,2,3 01,2,3
Cdz' Isd dzd ¢>=167,88 G?>=216,04 G’>=383,12
G*=67,36 G2=84, 6°=143,43
¢>=19,84 G 232,08 6°>=51,75
ydMmdzs Mmlskzf jdz' emMotsBtsHd HBte" 9dgs ' Is! Mw 1
1 dzOy j dedzv fpdsoOistgtst® dels ‘6 Na N
stedisd ydsj tYdmfy jtatzdevdz’'c L dzOyd dstsfls® p<0. 05
1906w LBE 3 N wOletstGdzo[d:s SO tjLEzdz IsOIsd o dz
tc" 9 jdz L dzOyddismls® t©>0. 05
o' 0 jd L dOyddsimls' t=1.000
t " h jidedgy o dL dzOyj dzj .
o d B Is s &g 'R 0L23 0L23 0L23
syd ted © d dzd ¢>=167,88 G°=216,04 G°=383,12
G°>=67,36 G=84,4 G°=143,43
G°=19,84 6*>=32,08 6>=51,75
ydmdzts Mmlskf jdz' &« MotsBBH HBStK oadet ‘' Is mw 1
1 20y dzdzv LpdsOgt® dels ‘¢ Na N
stedisdydsi tYdmIfy jtatzdevdz’'c L dzOyd dssfls® p<0. 05
1odwLBE &3 3 WOCktttdzadds SO tjLlzdz sOIsd o dz
tc' 9 jdz L dOyddsmls® t>0. 05
e 9 jdz LdzOyddsmls® tw=1. 000
t " hjidedgy odL dzOyJ dzj .

s

) 5COL dzfCd dsCOd desets BEdYHEW § 615 Odz

3.3).
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v OB dzd yw
SCOLddSd dsCOoOdz datsets SV HE § s5tcOdz]

1 sCOL dzed € ([ Mdzats 9 dz@ ez O v s¢
(n=97) f stc’ 9 dz (n=207)
(n=110)
L Ow g dZ»‘ fr]ISJ tc @ 01,2,3 01,2,3 01,2,3
Gj BOIsBRBO dd v *=167,88 G?>=216,04 G?>=383,12
GtclzH J 2 G>=67,36 G>=84,4 6*>=143,43
6>=19,84 6*>=32,08 6>=51,75
ydfmdzs Mskf jdz' © MoatsBtsH HESte' oadgs ' Is! Mw 1
1 20y j dzdzv LpdsOigt® dels ‘¢ Na N
stedisdydei tYdmIfyjtatzdevdz’'e L dzOyd dssfls® p<0. 05
1ooOwWLBE a3 Y WOCKBtdtfkdzBOOwB L hizOls P5Ig d e
tc' 9 jdz LdOyddssmls® tw©>0. 05
' 9 jdg LdOydhismls® t=1. 000
" " jidegy odL dzOUJ daf .
1 t H h g t tGdZO J d: 01,2,3 01,2,3 01,2,3
¢>=167,88 G’>=216,04 G’>=383,12
G>=67,36 G>=84,4 6*>=143,43
6>=19,84 G°=32,08 6>=51,75
ydMmidszy j d2' © MetsBtSH HEBStL' 9dgs ‘' Is! fpw 1
1 20y j dzdzv LpdsOgt® dels ‘¢ Na N
stedisdydsi tYdmfyjtatzdevdz’'e L dzOyd dssfls® p<0. 05
1odwLBE &3 3 WOCkttedzadds SO tjLlzdz sOIsd o dz
tc' 9 jdz LdOyddssmls® t©>0. 05
' oy dzOYd Bsfls' te=1.000
t* " jidedgy o dL dzOUJ dzj .
_] q H t dZJ dZdZW u’ 5 01,2,3 01,2,3 01,2,3
¢°*=167,88 G°=216,04 G°=383,12
G’>=67,36 G°=84,4 6°=143,43
6°=19,84 6°*=32,08 6>=51,75
ydMmdzs Mmlskzf jdz2' © MoeatsBBH HBSt' oades ‘ Is mpw 1
1 dz0Oyj dzdzv VipdsoOllgs® déls ' ¢ Na N
stedilsd ydsj tHdEfy jtatzdevdz’'c L dzOyd dstsfls® p<0. 05
1oowLBE i3 Yy WOCksttdzddz SO tojL zdz IsOIsd o dz
tc' 9 jdz L d&Oyddssmls® t>0. 05
o' 0 jd L dOyddsimls® t=1.000
{ ' n i o dL dzOyj dzj .
10 HOdZdd3d dzsC Odz! detse s B dzZv HE 1 5tcOdgj
1 dzt f Ostsedesdigtsdz’ ydzed s L d20¢ 1114 dzj My
f stcOdz] dz' oNd UMk Odzd ¢ " Mdzw dzOH O dzdz™

jls0

g .
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32 [ e dzd o ts s ' dzfiflsls bogs jCdis O dz! dzts®  H ' O dats
www te' 9 dzg dzOH Odedz? d3j HJ Yydzts™ HEY sSdBsSE
y Offlstsls O L Ofls sz o O dzdz™ "z s ez d3j dzls ©
ftejHMisOodzj &z20 E lsOBdz. 3. 4.

v OB odzd yw
YOMIstslsO L OMmistsmize Odzdzy * daf) 1O koizls jfndzlsf @ df!
[ jIstsH b Otc Ol YyOfMistslsO L Ofmistsmize
[ Mdzts o dzO Jtelzf © t OL s
(n=97) f stc' o da (n=207)
(n=110)
t Jdalsej dg 12(1,2N0, 2/ 11(1,80N0, 3 23(14NO0, 3
st 10
¢l NDI AS
01eé
t Jdalse j dets{f j dzls @ j dg 248(24,9N 1, | 395(67,5N 1, | 643(40,7% 1 ,
Cfrr wsy
[uswu 97(9,7N 0, 9 56(9,8N1, 2 153(9,N0O, 7
Toshiba
Activion 16
Vdz! steOL 9| ¢Vol us o 465488801, | 68(11,6N 1, 3533(33,781 ,
730 Pro
[ OL jtodzed 2 [¢[ £ Ot Of 42(42N0, 6 - 42(2,6WN 0, 4
[ &
| Karl Storz 52(524N 0, 6 52(3,N0, 4
s BBOL BN 5 s | 45580 . 6 i 452,85 0 . 4
J osdzn s S| Olympus 32(32N0, 5 55941, 2| 87530, 5
t OL 53 993 585 1578
1G " Hdzgs HOdzedmr IsOB &Y' , mMjtedH ' dzimist

dz02 yOfmils* h j odSstedmistso zo Odzd iy tcj dzls ¢ J
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32 8.6 5.2 3 13173 12.5 7.2 4.1

H



113

v OB d&zd yw
 Odz’ odd3 ¥ 9 Odzdg? Mbsstetsdzdz’ = s dz L O HEC
toj dzlsG j descdzts g * ydatss M ozt dgf WlsM B dz h

tsL 3 od odHQG t{ j dalsc j i LB tod wu L
i/ v, BB dztse ' Yy gsu, oA
s rseyd zdedql dms M dz d2'| 1 seyd zdtedql dimty
U, [ H

1 8.8 6.8 7.5 14385 10.2 9.5 8.5
2 8.4 6.1 4 14383 11.9 9 6.1
3 54 3 1 15075 8 4.2 1.3
4 4.5 2.6 2 15600 6.7 4 3.1
5 9 6.1 2 13747 13.6 9 2.8
6 4.7 3 2 14162 6.8 4.2 3.2
7 3.8 1.2 6 14208 6 1.7 6.9
8 8.6 5.2 3 13173 12.5 7.2 4.1

[ HEkze’ Gtezf d B kzdzs B8] dpldzd jndaidazts
At dzt dg' Mis! wu L dzOR sHJIs! v Hal HEBHD O @B da.
Hits Istoijolsfds tot 0 Odzdz" totsL d3' to' © o dH Odzj dzgfsSG L
gsuv ftod toj dzlsG J desdztse * ydz' 2 h ' odz desflst

[ dzv C oy dsdmMBEHmf S sRfos Isj tcdats’™ dBBOIs j o
fsBzHBO Odzts L Odzj ¥ des s’ tcsL 3" o' 9 o9 dH O
' H toj dzlscj desdztse ' ydats™ h ' dzd desfls’ wuU.

tdLizdz SO L Odzy ydesfls’® twtsL d3" 6" © o dH
HsuU 9©' H o] dzlsc!jasfgds’'c ' ayulztsH dzv “ iz ch 5° Gtz

1 0 tedfm. 4.1 fsBkHtSo Odg L Odzj ) dats ) Is
oqdqHOdzjdzdr HwU IsO 9" Hftse ' Hdedr o dd3 tow dzd -
' H W dzsej desdzse " ydets™ M " dz2 desfypls’ wu.

J MdmM&Eds] 66 Isj todats”’ BRBOdsd BAIS C Bz diba t I
Cd W'y "desd o' Hdetsh j dzdzv Blsted d30dzd L dz
9 HYtseo Hdedrm odd3 Wdedm L d2OYJ dz'@ HBS9 ) d dac

v OB dzd yw



114

r Oz odd3 tor 9 Odedz? Miststetsdzdz' = s &z L © HC
toj dzlsc j desdzs e ydzO N ' dz' dg misH 1 [dil J@E0 o
) it sLd3 ted odHO t J dzlsc J t sLd3 tod wuUu L
i/ gu, d&d Zzse " Yy gsu, o34
s rseyd zdtedql g " odz dz2| r seyd zddql) it
U, [ H
1 7.2 5.2 6 10406 8.9 8.8 7,5
2 2.8 1.2 2 12903 4.8 2.2 2.5
3 6.5 5.3 1.6 11919 8.1 8.3 24
4 14 7 3 11601 17 9.2 4.1
5 4.8 1.6 2 10465 7.1 2.5 2.8
6 2 6 4 11548 2.6 8.1 5.6
7 9.2 3.4 4 10691 12.4 11 4.8
8 8.1 8 6 12732 12 104 7
9 6.5 4 7 10946 9 6 7.9
10 14 0.7 1 11014 2 1 1.6
11 9.5 6.9 5 11846 13.8 10.1 6
12 6.6 3.2 2 12247 9.2 4.7 2.8
13 6.2 2.2 3 12567 8.9 3.5 4.2
14 8.1 6.5 2 11172 12 8.3 2.6
15 5.9 2.6 1.6 12325 8 3.8 2
16 6.8 6.2 4 11410 10.8 9 5.8
v OB dzd yvw
 Odz’ odd3 ¥ 9 Odzdg? Miststetsdzde” AN dy’ dz JuH @ dzj G
o] dzglsG j detsdzs @ * ydaetss N " dzt df Hplskb  d3j dzh s
- t sLd tod odHQG  j dalsc j it sLdE tod wuUu L
i/ v, oBdB dztse ' y gsu, d&di
syl rsoyd zdedql dim M odz d2'| r seyd zdtedql dMmty
U, [ H
1 4.7 5.7 4 8960 6 6.8 5
2 9.1 3.6 3 1070 11.2 51 4
3 4.8 3.6 15 9202 7.6 54 2
4 55 5.1 3 9320 8 7.2 4.6
5 6 1.6 1 9954 9.8 3.2 1.3
6 9.8 3.1 5 9398 13.3 5.2 6.1
7 3.2 2 2 9619 4.4 3 2.9
8 3.8 2.4 1 9203 6 3.9 1.8




115

s
‘‘‘‘‘
et

1 310" 1.4=10" 1.5x10% 110"

tdfm. 1 @dzlly dz' Mlis odd3 wWdzdr L dzOyj dz
o' Hf s ' Hdzed R L dzOy 4 dz Hseoyddzed wu L O ¢t
h ' dzt dets.fpls® s U

(" 136007 {7437 (&7
15075 sS4 8
14385 2.8 102
14383 8.4 11.9
o o= N = 7z o=
14208 38 &
14162 4.7 6.8
13747 o 13.6
13173 ) X 125 )
i=10._7 )
' {0672 5
K | | = —
1 75
Xep = —- % X 0.673 z
g - 0.863
1= 10 -
W 0706 1
Hop = 14341625 = = Kl = —- .
P ° = 0,633 8 Z i
i=0
0691
0662
i D.ﬁ-SS_,.-'_ k1l = 0600

t dMm. 4.2 (BLEGOREdsE C4W" y' " dlskz k-
JIsOf" o  HEdBBSEts L dzOyj dzdz?y wuv L O HOdzd d3d

g J toj HdZ L 2Oy dedzv o' Hdztsh j dz f sC OL dz
HtSted dzgd U L O HOd®Bd wsuv hZCOdzd dz €
Ldz2ZOr SHY jdzdgv HBo Y ddzed wu dzO jIsOf' 98" HIBSC

10 tedf. 4.3 kO w©dMm. 4.4 §sBkZHEO Od
(adMmtslsd) o dHOdzj dzd A s SO o' H{ tsds'dH dzdir
LO HOddd®Bd wsuv o' H tjdasej desdztse ™ ydets®™ M °
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1.3x10" 1.4=10" 1 5x10" 1.6=10"
1.317=10" x 1.56=10%,

tdm. 1 @dzBx dz’ fls! odd3 Wdzdr L dzOyg dz
9 HYftse ' Hdz] ~ L dzOy 4 dz hdtedded & LO H
h* dzt detsfpls’® s U

E' 1 |
1.3x10% 1.4x10% 1.5x10" 1.6=10%

t dm. 4. 4 1 Odzj y dz' mis! o pdf HiOWOHp(Ed -~ L dz
o' Hftseo " Hdzdr L d2OYyd d2@ odMmtslsd wuv L O HOdzd
H U

sOSC Y o Cisdstfléf ds'j edzes’ Ol j KOS d Mal
Ctsd W' y' " dzlsd o' Hdztsh j dzdzy tslsted d3Odzd = L dzO
9" HYtseo ' Hdzd & dzOqgzdacw tled B J dzd (o dMBslsd) wwu
wdfm. 4.6).

dgJtojHd L dOyj dzdzy o Hdetsh jdz@ 5 0OL dzd
sO hdiddd (odmslsd) v L O HOdd &d 0,608 u
k3 = 0, 737) HdvV L dORtSHYj dzdaw hdted dzd (
4 LO HOdzdd3d dwsvu.



117

{"15600™ {267 a0y {0637
15075 3 42 0.714
14385 6.8 9.5 0.716
14383 6.1 o y2 | 0678
X = Y2 = Z2 = — =
14208 12 1.7 Z2 | 0.706
14162 3 42 0.714
13747 6.1 o 0.678
13173 ) 52 \72) L0722}
i=0_7 1 — ¥
Z2
) 1 o
Hep = EZ }ii ;
i=0 1 «
o= —- 3.
k2 8 Z € k2 = 0.697
Xep = 14341.625 i=0

tdm..{ 8L BOR Zdzts ¢ Csgw' y* " dzslz k2 H dzw
J O o  HsEsets L dzOyj dedz" du L O HOdzd d3d

(156007 (27 (3.1 (0.6457)
15075 1 1.3 0.762
14385 7.5 0.882
o | 14383 vl 73 | &1 ¥3 0.656
14208 6 6.9 73 | 087
14162 2 3. 0.625
| 13747 | 2 | 2.8 | 0.714
13173 ) 3 LA \0.732)
i=0.7 Y3 R
€3 = k5 = E-Z[:- C3;
i

|:lCI||—

Hep =

I
1

i=10

Hep = 14341.623

tdm..| 8L BOR 2 dzs € Csyw' "y " dazlsz k3 HdzW
J O o' HsEsEets L dzOyj dedz?" s L O HOdzd d3d

[ Odz' f slstc’ Bdets h k2 CLOdg@r €1y ¥ dzdg? ‘ teltdsL dg'
o' HBRIBEts L dz2Oyj dedz?y wuv L O HOdzedddd wsu WG
k3. [Iyj, ®BO' &ds CtjW" ' y “dags k = 0,711
Hdzv Istc! sn Gtk GCtoj B, O IOSCHKY HAV of
tcj L zdz sOIsd dz@.95 HIgQztsls @B ds.O B4z, 6 .
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v OB d&zd yw
g jtojHdE LdgOyjdedgw SCtsjW' y' ' dals’ &9 o' Hdzt
odHOdzjdzdr 88U SO L O HOdzd d&3d ¢,

) tJdelsejdes(stsj W' VstsjW' YystsjWw' ystsjiWw' vy
§/|h" dz dg fyls: k1 k2 k3 k

(Hsox( (PNdted| (odMmts( M tej H
k2 k3)
1 |adh O 130 0,698 0,697 0,736 0,710
2 9" H 10000 0,715 0,656 0,759 0,710
3 |[d3j dzh © 100 0,703 0,662 0,723 0,696
4 J o] HdZ L dz 0,705 0,671 0,739 0,705

v OB dzd yvw

g jtojHAOYj dedz? Ctsji W' y' " dels' 9 o' Hdatsh j dz
oqdqHOdzj dzgd s HU SO LO HOdedd3d wsu H

i sty W'y’ sty W Y| sgw Yy} stV y
i/ k1 k2 k3 k
(Hsexydd (hdteddz (oadfmsls (M ted Hd2
k3)
1 0,705 0,672 0,739 0,705

v O0Cddz, vyddetsdz, Hdzw B  dz " Istsydzsets {f t
dzj sSBrn' HUzB 9o Hfteo ' HdZ toL 3 ted wu, Bilsted
osdH 10000 [H H Hts 13000 [H H dgjtsBm ' H
lted WLjdesej desdztse ' ydz' 2 O " OB @AsOnls ‘[ H u & &
LOMssmMseazoOIsd StsgW' y “dels k = 0,71, O
10000 [H H. C€jW"'y" "dzes k = 0, 69.

4.2. [y dCO LB tc' 9 Mbtstosdeds SEts Is

OdzcstcdIsdz' © CtsdiBff' 8 lsjtodetsets L steklz

(Wi Glsde dz fls! of! G OdzOdz' L Iz toj L
Cs3f 6 lsjtcdzgsets Lstckz BjLYiBMjjHAd B L Odz
Ctstej C9'" 'H C G dzz y ¢ smis sO f§Blsjdy’ 2dz
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s dzdeo sMmisj2 L OHOY' . [ dzv o d € ts dzO digpigw
L OcOdz dzj dzdzv o5 dz' dz' 2 dasO te d W & iy detstzj dagts HOjoak
10 fjtehse jIsOf" L dzO2 N dzd  dgin, dEalGO dz! ¢
h' dz) detsfls® IktskicctcOdRBd © DI COM W O2dzhnm ] C
b=Vahay HJ-casOddy y' 9n Hdzdm L dzOyjdz M' dz
LOHO®&dy' H' OfOLBdkk vwhmHEwOetMmisi?2 [ c,
L dzOyj dzdzy N " dz' desfpls® suv. 10 LOdse Ylzo Odzac
ltcd dzgj sBr ' HdetsMls' BB dsy j i3 L d3° dzt o
dzj sSB R " Hdats fteso j Misd zm' yd dadzav 9 n' Hdzts
LBhiz9 Od a ' L3 d"kzoaOIsd b. v OS2 M
As tlseddsze Olsd L dzOyJ dzdgB zai z IsO® 1Y ‘tcdptcdzts fifds s
v OCdds yddetsds, odStsdzzesIs! Y jteOy" s o' HI
Yy sz 9 ' Hdetsh j dzdz' Y ORIYtswd sOXHA@VIS 9 " H = €7
Misstetsdedz' sets s’ dzO.

1B dz2 hzo Od ¢ ° Ld3j dzh o OIsd d IsOC K
sftsB dzd o sMis Mftcd2dgvIslsw i jtcOlststcO® (9 fi
tcj Ctsd3j dzgH z* Is+ fw | sM¢ " dzr € Y J L dzj dzh 2

CodzlstcOfmsdetsmis® ©B' ‘' CIs' 9 o' Hdzsdes VW szlz.

1" mdzw e, wW¢ odLdzOyjd ctwOddy’ |
H ' Of OLtsdz 8, o HYtse Hdzts, odL dzOyd Bs 1§ tsC
s sYOlsSkz B ydmdzs -dEsdz'sDdzls,0 ' j & fizthas dgj dzy ' 2
odHLE

p(x):kC"Qx-a)+c,k:g, 4(1)
ef(x) =(ek - 1)+c, k= n(d- (:__1;()( ) 42)
f (x)=- 4°C  Gn(x- a+1)+c. 43)

(b- a+1)
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vlzls ° -wpjoOda's ‘xHdzj L dzOygd dzdzv h ' dzt dztsflst .
CsjW' Uy, 0¢db® wCd2 odL dzOyO' -3 MsCq Wi
L dzOyj dzdzv w mMCtcOo tsmis’ .

[ Odz' sB yd mdzd d3sts L dzOyJ dedzv j € My tsdzj dzy
GcOHOY " 2dz' 2 Ctstej Sy~ odHE

Ef =(1- 1) @f(x)+[1- 1- D] P(x), Lf =[1- (I - D]P(x) +( - 1) GF (x).

(44)

I S ' dyjotsdkz §' HME®SE, L dO2Hj Bs wMme
f tcOo d dzts d3:

-w C OBl ¢1, IstsH' o dn ' -isd@ zve A ekl L igd®©y j dzc

" dzOCITi¢c2) , o dn ' H dzos Wik ceddjodz jfgflsl! dzO y j dzd

ldR' HdzO v MmCteOo ' Mis{c..dlodzj ydls: H' Of OL

10 tORkds¢ o' HiMklsdztsMmiIs* Wog dats’ ftod
o dCtstcdMisOdadz?y Mddzo tsdz! detsets ff tsL dzOyj dadaw
fjtojlsostejde, LOftecsf sdetso OdzO dBsH j dz2 H B
¥ 2 dzSHys 'BMLCHF 7 H Odzd -~ N " dz desfyls’ .

10 tOnkdes€ 9d¢tsted s @dedzy BEL sy ° Yss™y
Gz ySsets tojclzdzs 9 Odzdzy 9 C ZOHEZ IStg! 57 t6°
L dzOyj dzdzy wMmCtcOo sMmis” ; stz L Of tetsf tsdzts o
OHOf sk Is' MW HUWSOHsANE'B.dzd o sfls j 2

1 OfmMiszf dzd 3 M Ocetsd3 ftetso sH d3ts & dzdMY yiz
odB 't twijyddkz LH'2Mdes s Mw frosifés b
H' Of OL sdgz tetsL e dzv dzzlsd = L dzOyj dz h ' dzt dz
dzj ' deW stcd3sOIsdodzd?2 H'® Of OL tsdz ( d&3j dzh j a
LdzOyjdz ¢ ° d. ¢ " HHO9Old tLIsweEkzo O
Yy' $Ooad?2 HAEzv[adom o0 ®&L gz f Slstc’ B dats? v
‘deW st dB3OIsd o dats’  ylehlszkded B ZGEH O BOROIS S OL

hdtoddzd H' OfnMalisdze [¥ali, OS2 H' OfOL &
CtOh j tesLedvdkzisd ' odesydlsd.
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L B' d htsfMmis' Lk gk dz § thd GCtk@Gdc dz'
' 90 B N O Huin DL g deVald! M2 0d 8dzd QJ zts ©-
HsfMWe O LdOyjdedzgyr 15000 ° B dzt M j. 1itsd
2000. v kOS2 MmMdlkzOyYy' ', wChts BREHJ A
totwLdzY dzglzlsd IsC Odzgdded, O " €fmjdz® wuv (9] dzd
LdzOyjdedzy d, hts Isjy HBBEKG] HdAY ' HMe' Yk
LB ' dz' hdlsd * dedyodzt¢ BBk a, ME" d ¢d
sy j Hdzw dz2Of IsOCdsd¢ ttgjts { elsQoteYldilz . o ju SH
H' Of OLtsdz [a, b] Wdydkdeot tetsLcdwdzzlsd h

1 Ozo Oy d d3ts, hs Mmoo dats | s IsOC ts)y
ofMsOdeso dzj dzgd2 tojydd3s. 1 " dzlelzH] odL dzOYyOL

cS tCOLEZ OdOdz L tojLzdz! SOl Dazts ¢ O G4
od¢ tsted Mis ©dadzw Coli3f dzj S Mdesects 9 MisOdgs o dzj «

fsBOyYydlsd ° 1SOdzgdded ° BBMEtsdzéid fOsIsdyc
re®© dz©2B"' dzv h ' dgWW sted3OIsd o ldztDrd | t=] v detizlz
H' Of OR2tBeklB, [ 2000] . 1 jtehd?2 HBLaBdY' {t

Mo ' Is' dgdz", O Htekzed?2 HBLoaBdY' OHJ S o Olsdzt
lted LOMssMzo Odzdz’ fsttsetsoats’ BWSBECJ
f' Cimjd L M dz dg' Mlse B' dz h s YStetsG O.
Mo ' Is' dzdav d3. 1 ' o tsded sgidddilz ¥ dg® s Ilal3' Isg'lzls |
LBJtc' ¢Oldy figelzsd &KOIsted y* B IstsC . it L BB toc
f OtcOd3j stceORBI: yYydmdzsds L sBtcOy j dz@ ° dz' dzg' 2
lted Mjedzj degsOy® " " HjdelsdW ' Ctso0dz €
hts o' HY tSotd jHdgfrdis ' YySItiste” Hdzd 5 Is* dzOd3s L o ( f
f" " CMmMjdz Le' wLECBBoattegts BjLAZ Yy tktcoddlze Is!
rdzw  y' dzj 2 MmMjedzj delsOy”’ ° BlkzH ] d@3ds L OMlist
CststeH d dzOIs d f* " CMmj dz' o ybkytste' Hded s lds'.dz
1 Okzo Oy ddiis, s Hdzw jJCtdesdz W yYyoOfmkz dz0 { t
Yyofmlsts fts' Hdzlze Is . c¢' Mmlis: mMd gdzd dels Oy "'
fstese® T, o©dB ' tc 256t LH' 2Mdzs 9 Odzd dzOML



122
1 syd dzOs yd 30" d dzdzj dzOo yOdzdzv doglyl tesd soft
R M EZzOHO' diBs sOBA&Zdyr ttsL B ' 9 yda Is
Is' dzO) B GbtddkBz' @3 tjLbkzd sOIsd svu. 1
B dz BOdz' desets L dzOyj dzdz™ Hts &30S Md dsOdz! d
odo3 tes " B G J sd3j IstcdasizEizdz’ OB O Isds@  (fnoe@

IdedeO’ s' v OS2 ft' ¢, HEY wiscEH
nOOSjtedmisdS 5 LtBEOY ] ddzr & di BOdz «
[ dzw sy’ dz¢ 9 O dzdzW Md ed3d dzsOy* tsilstcd o

Lo OWL detsfls’® dum fifj Sdfjjids 0o, Oz 5 o' HYf SO ' H OB
dzOW 9 datsfyls * .

[ dzZv OHj CoOldesets tsy' dz¥f 9 Odadz? tetsL 3" to
MfsyOlsCkz LOMssMsoalz’ Is' MW dJjIstsH ¢ tsdztso da
sB' " Sk L dO2Id yj dalste sCttcuzs QapO s, ©ff
fjtejdejmjdedey YOSk fMdmisj Bk S tsteHddzOl
HdMY jefm' ° fesjSy ~ HOdE, w¢ yj §s50L

AW MmdMmlsj B3O CtstcH ddzOIls  ° stolstsc sdzO dz!
ssy¢d Lswckztiigf@bdipkd Sy HEt tsLIsOM zo O
o ftosMmsstc’ LO tOrkzdesC¢ {§tsmdz" Hiso des’™ 3
HOdzedr 885 fMweo. gzHnwyd L ftoj HinlsOoe dzj d
CststcHddzOls LB ¢O' Is! Mw L vy dzbtcsdgls ® ¢ZO s
Hseh d2 ojClktstc o' Hftse " HO' fjth' 2 €tsdzt
Hiczked?2 ctdzso dztst ¢ sd3f sdzj dzls ' .

ANOCIsd ydzts, e odgWdzgdzg" o dtc' hkz' Is! MW H
a=( 1.l ) S5 Ot Oy 2 dzs’ (BOItedy' ; o dzOMmds
M OHOY ' 2. Mdd ' Yy RMWstefdBlzy s vp,(dzdBHdk), o]

o' Hfso ' Hdg' o dzOfdzed s L dzOMEj(\dedzY.c8,) o [ Is tdaP 3@
MdMmlsj Bz dz' dz' 2 dets dzj L Odzj ydzd m f tetslststc’ o
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12

10

=6 =2 =2 0 2z 4 6 8§ 10

tdfm..) deOTBH)Y j dedzg" detso 5’ Stelstsce sdzOdz! dats

1 dzOR tsH Y j dzdzw dzs o t5° MdMmlsj B8 S BBGHC
nOtcOCIsjtedMmisdydese s to' o dgW dadz" o dH Lz

éésll 312 Slk? é,:I. O O?g é’leg

u e u: u
%521 522 SZku_ I CéO 1 .. Ol:lo(gvjzl\]:o 45)
. o .o0 Tl L Lo@enu

0 ud é U

é%kl Ska - S & 0 .. 180 &g

] "y L OfbtsMikzo Odedzy [ | 5 Blted i3z s dz
4s HBMJIsdOR Ppd@sE *° dz02B"  dz' "z CtstSteH d d
' Ldedy' 3 3y deddsd. A L dzZOyd dzdz?¥ B EZHIEIS!
Msstetsdzdz' se s Is' dzO. 1 Okzo Oy d di3ts,- H B a5y ddD
(odd3 e “ s Mw 5 §Jjth' 2 ctodzse dz 2 CBzdBfj
o' Hiso' HOLd H' OEBdOd B' ‘ClO.

[ dzv " dz¥ MisteOy' By dzdesfMmisj?2 L Of st
CstedMmisizo Odzdg? 3 Oz stedIsdBsd3 totsL totsB dzj dzO
tcj Odz' LOYy' w o Mjtejutsoadh'® MS . NET Fr ame
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l dr' HdZ ©DOdzom( W O3 dd0 Q.2 12048,:ValL9 15942];a |
B) {2005, b = 2000] (d&&ix' h' dz detsfyls’ Is¢C
= 0, d = 255]; ¢) L& t ' CMmj zv dzO

lted od¢C stedfls ©dzdz CzOmMdyudzed &8 HsOf G
h " dz desfls* ftedLojH)] HB ftodHlzh j dadzw ' dgW t

tdfl. 4.8 JEOHOY' 2daDISCISIAIC Yy ' ¥ H' OFf O

IS stedMisOdedz? L Of oo Sdzso OdgseEts ' HE S

[-2048, b = 2000] WdOosfOSd HBL 9 tSdzd dts:
5C Odzd dzd s dzO | '=1)fpls c2e)ts dagz' Is Usd 2O GH j S o Ols dz
ftejHdiBjIsd ' |20 cygQdzdjjced@s mdzzr hodHS G

Miststoctsdzdz’ - (tdfcfdiy.H d3j.1s9 ,9 tedfy. 4. 10) . wdzlsj tc
f' " H&zOh ssoekzo Olsdmw ' H MtsBdzde sMmis' M
{ME dzr € &Bd dBEyJBs B dvisd fssecd

su, (¢ dzOH Odsddyf'? dEPRZzZ@dz'LIz Oi3tsy dz0 dzd h j H dz

dzgj LOoaHd, Ctsdzds tda $O) . SHdatsls ts dadats’
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tdfm. 4.9 [ d&' 2 dzO0 | &K OHeGNS RriEd dfj =iz GStsy
2048, 2000]

t dfm. 4.10 [ SMYftsded dzy’ Odz=@O ochidOdEyp
H' Of O-2@&18z2000Q]

rdzv  y' dzj?2? OHJjCoOldzdms odd3 tor o Odz Is
W stc 3O dz' dz' ftosyjHEzted BGy' dz® 9 Odzdzv . vdd3
odHN j . ltesetcOdRdets L © yomsecd M Skden d
ZzO2Isd Mttetsdzdz Is' dzO, By  ddlsd ' " tsL C

>

-
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1 " pdzw ysets fjtojrtsHddzd Hts odd to¥ 9 O
sy’ dz¥f 9 Odzdz? Issydesfmls® odd3 tos 9 ©Odz' . | telzB (
smMwa BJL [1s5) d d 2dzd- LB t6' 9 BMETE
B'dz' hd?2 tosLd3" o 108 ffJ Gj ez, o sBt] Gesdd dH
it L3 to " CMjdgs, oo h Oigls Oz 8dgly. " Otc OB C
sO0Cddz yddesdz, HdzwW BHdsEets oadf OHSEZ, ¢t
dsu odweddzO dOMmiskz{y dz HOdz : 8. 77 d3dz,
o dd3 tow dz f * frydagdzy 2 rpCtazOaaf{dzz w s0 )y ddzO 8. 8.
odMmMlsO® 7.52 &Bd. [bttddikz' ©3t o' Hdetsdz
odMtss® 0.066. ['d& BOd d2O HadBSCO MmS
mMEdzOHO' 7. 2%. 1 &&zv odB ' 6 d © Y dzsdkkz {§t
V fstc odew dedgdzze ydgdsd B ssH O3 (wE ' d

Listelz) KOCO fsdddkSO &0 t' sdz 10% * Yy
MBYO tesLcedzvdzzlsd?2 ftedS dzOH dzj ° (56 0L S8
H' OEsdzOdz . v OC' 2 MdsbEPY'B" o&f &5dd S d

Odzc stcdIsdzd § slstc Bdets ftsdz' fh disd.

1 sadBSd odd3 te¥ 9 Ode L Odzj 3y Ols! 9" H 9
feshMsctccotets ol sMEsdSO. cSht L
Htokzc d 2 Oofmf JjCIs Ctli3f j dzhiz' s+ mw L O Mk
Slstcd 3szo OIsd fsndBSCEZ d&ZO t' 9dz' dzgy B dz' D §

1l d¢ sted fls ©dzdz” Odze stcdlsdzsz Ctsdi3f 6% Isj todz
oL i3 tod Mststtsddz st s &ZO dzicjd L
fsedzdBdzj dets” H' OcdesisdCd SO ttsL sy’

Il ] L hdBfisldsiz o Odzdz" L Of etsf sdatso Odzd =«
tetsL tetsB dzj dzZ0O ' dgW sted3OY' 2 2O Isj mdesdzse* W (U
() Hdv fshkCk, ‘Hjdsd¥ ¢OYy'’> kO Y
stec Odz' L 3 fOy' ‘"dadsO L O to]Ltzfiflrds@da®ikd d3]
BON ddzdesc 5 dzOo YO Qe Ofclsts IcBaztzj Wzgzy 1 f sh 2 C
sy’ dz¥ 9 Odzdz? totsL d3' t6' @ Mlststotsdzdzs' 7 s dz 2 ¢
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17 B lzdts ftoslsj Mistseo Odzts L O iz yOmdzd
d $MY J ted d3j dzls Odz! dzj o d¢ ted Mmis Odzdz™ HiSL 8
sByYydmdzs 9 Odz' dzgz JWJSClsdoeadg Mmis! : 1) dzO@ Mmlzn
o' H BlstedBBOdedzy suv fOyY' ‘" dzgsO HEts tsy' dz¥ 9 Od
zOw o dzsfils’ ) L O2 BO* Yyofm Hts 1 MmjSkdand;
o' Hdzsfmdes dzj o J 2l dhtssAd’ W) 9 ©o HuEzY5 o
B'dz2h), &®BdBBO 5% | OtOL, L O @O tzidzs 6 -
Ld3d dzh diIsd o HdzsMmdzz Y s~ dBSCEZ HEB 1 %.

Il dSsted Mis Odzdzy ¢S oy B8 &l§ delziets 8 5L 9o ISEHAS 2 1
odL dZ2Oydisd tetsL @3 ted Miststtsdedz! sets Is' dzO dzj
L dzOyJ dedz? Hdzv f ts5G dzd B dzj dats”’ H' Ocdzsfisd ¢ d
sOCIsdSd. vOCBYy Mdz'H LOL&EOYdlsd, s od¢
LB dz hzs ISOYyHY IsBHASsStesdzdz’ = Is' dz & f st Odzj d

t d L8 dBOIsj di3gOIs d ydzj BsH j dzs 9 O dzdaW HiSL 8 t
H' Ocdesmisd ¢ d L i3 te' 9 dvuv dzj ¢4 dz L O
B dz' BB Lz f sd3d dz€ d fsodwL Odg L hdtet
Miststesdzdz] BOtz, dn{dzss, Hjtejots, f zOMIsBOMO)

U n dats EESd3tWO 8 Is | tcdrsELtso mdvelz f F Heo M dlIsd
zZjcjdz 1O d3 dz' i3 Lo Od ftsdidddzéd © H' O
cOn zdzts € tol dz@zapls ™ toj dzlsG § degsdztse ' ydaets™ M ' dzd

Bjds OldzB HBL o sdzw 8 Is! EmMzdzzlsd o § dzd o G
sC Odzd dzO=. 1 " Hoadh jdedgw Istsydesmls Histst j to
HSf SiisG ts LOftotsf sdetso Odzedr B ssHdE HTBSL
ojtedW' SOy 8, CdoOomMdW ' COYy' v o uwzlzls G GLdsLddicC

[ H dgts yOMmdats L OMmilstsmiz o Odzda” Isj n dztsdztsG
BOIs ] BOIsd ydetsects BsH j dzt 9 Odgdg? 2 HOdesdZdz H ts
Yd 2 dOftevdtst fsHOd "ddB fjtehff O dafdzdia
Hsmdz" HY J dg' .
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1.1 zdz" df dor, 02 ze s 1dEBHE2CE ], 1 .

cmddem' ¢d2 [. [ Olj B3Olduds dBsH] dz¥ o (
Msstetsdzdz = ' dz dzj 6 4 dz oG dz] f Odz! dzts G t
L ©9.12@2€P0O(2Y30-9. DOI: https://doi.org/10.35339/msz.2021.90.2.bmn.

I bkds dzl OSbkd € |, [dRO2dkfse ., 1.
cChddem! €d2 [. [y &€ O L& ' o Mt
Okcstdlsds @ CthBfoslsjtedsets L sk, .
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A2t 1, 10w dz 1, J1kd dz 5, 1Jjtej M
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[ BHOISE
) Ols j dzls
|IIII . YKPAIHA l1EﬂUA {11]-1 3‘591 B {13}U
I | A i51) MMK
‘jﬁ%‘f—: A67B 17/94 (2006.01)
MIHICTEPCTBO
EKOHOMIYHOID
POIBWATIY | TOPMEBEM
¥EPAIHH
{12y ONMAC OO NATEHTY HA KOPUCHY MOENL
(21) Homep 3aRERH: u 2019 01418 (T2) BuHasigHuk(u): .
(22) Daranoazswa samekc 12.02.2019 ?::;annmn PocTwcnas Mukonanwosm
(24) ﬁ;;g.a aH T:o' ;' :'lwunmu 25.07.2019 Heroyiixe Bonomsmp BonoamMunposss
HoaEne: B i Onexciét Musonai uA
(46) NSk SowocTeA 25.07.2019, Bron.Ne 14 h:;':f‘:{z:m‘:::“;“m':;::fm,{ )
TIP3 Ay NATEHTY: Xyna Mapra Kpiiaxa (UA).
lkninoe Ceprid Avatonmosny (LA],
Eymin I0pin Bonogumupoans (UA)
(T3 Brnachuku)
XAPKIBCEKA MEAMYHA AKAOEMIA
MCAAOMNNOMHOT OCBITH.
EyN. Amacoea, 5B, m. Xapkie, 61178 (UA) =
{54) IHCTPYMEHT EHEOCKOMIYHHA MATHITHWA ONA BADANEHHA CTOPOHHIX TIN 2 NNEBPANEHOT
ABD YEPEBHOT MOPOXHWHKA (= 0]
F
(57) Pedepar: %
[HCTRYMEHT SHOOCKONMHMM MarHiTHWA ONA SMOANEeHHA CTOPOHHIX TN 8 nnespansHol afo wepessol o |
F

NoOPOEHHHM MICTHTE pyury, poBouy | MardiTHy JacTuHy. MarditHa YacTHHa BMEOHAHA 3 MOMMMEDCTI
AMIHWA KYTA HAXWNY iHoTpyMmeHTy Ao G60° 33 paxyHOR POSKpWUTTA PYYOK IHCTRYMEHTY, WO NPHEOOWTE B
AiHy CACTEMY TAT, POSTALIOEAHWY BCEpeOWH] IHCTRYMEHTY T3 SMIHEDE KYT HANWMY QUCTANBHOT MArHITHOT
YACTHHH (HCTRYMEHTY.

UA




(51) MK (2013.01)
A1B 1/00
AG1N 5/00

MIHICTEPCTBO
EKOHOMIYHOTD
PO3IBHTEY | TOPTIBMI
YEPAIHH

112y QNMUC 0O NATEHTY HA KOPUCHY MOOENbL

(21) Howmep 3anem: u 2019 01411 (T2) BuHaxigHwk(M):
(22) Dara nopasesm zasmka: 12022019 mb:}aﬁnyma Poctuenae MukonadoBwy
(24) ﬁ:;:la 12“:‘:: ;::;,H“w 25.07.2019 Herol.qyﬁra Bonoguwmup Bonooumuposny
MOIENE: :UA}._ N B
{46) MySrixayin sinomocTedl 25.07.2019, Gron.Ne 14 I.Ijm!maa Ceprin AHa_mnlmBn-l [UA),
NpO BMOauY NaTEHTY: Xonin Bonogumnp Biktopoeny [UA),

Xyna Mapta HKpiiena (UA),

Eynin Kpin Bonognmmposuy (UA)
(73) BnacHue(M):

XAPKIBCbKA MEOWYHA AKAOQEMIA

MCNAQUNNOMHOT OCBITKH.

gyn. Amocoea, 58, m. Xapaie, 61176 (UA)

(54) CNOCIE BINEOEHAOCKONIYHON NASEPHOI BISYANI3ALIT BHYTPIWHIX OPTAHIBE YEFEEHOT TA
MNEEFPANBHOI NOPOMHWUHM

(57) Pedvepar:

Cnocit BlgeoeHOoCKONMHOT NasepHol Biayanisayii BHYTPIWHE oOpradie 4YepeBHOT Ta NNeBpanbLHON
NOPOMHWHM  30MCHIOIOTE LWNAXOM BBEOEHHA HACAOKW B OOWH 3 EHOOCKONYHMX nNopTie Ta
nocnigosHoro ormAgy YepeBHol Ta NNespansHol NoOpPOMHWHWA Ta OpPradis 3 OnNpoMIHECBaHHAM 3
OOB®MWHOW X¥BWNi, AKa BiAnoBigas depeoHomy (BE0 HM) cnekTpaMm. [JoOaTHOEOD SOIMCHOETE
ONpPOMIHIBAHHAM 3 OOSWWHOK XBMMI, AKa BignoBigac 3eneHoMy (525 HM) Ta chHbomMmy (405 HM)
CNEKTPAM NasepHOre ONpOMIHIDBAHHA, NPOBOOATL BISyanbHe OODCTEXMEHHA NOPO¥HWH, Ta 34
HeoOXIOHICTIO NIKYBaNBH] MaHinynaLil.
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HALIGHANLHWA OPTAH
IHTENEKTY ANEHOT BRACHOCTI
OEPMABHA OPTAHIZALIR
"YRPATHCHEWA HALIOHANBHWA
DA IHTENEKTY AN HOI
EMNACHOCTI TA IHHOBALIF

YKPAIHA

e UA

an 155035 wyU

(51) MK
AG6718B 17/50 (2006.01)
A61B 17/2205 (2006.01)

i12) OMAC OO NATEHTY HA KOPHCHY MOJENE

{21) Homep samzm: u 2023 03514
{22) Data nogaksA sars:  19.07_2023

{24) Dara, 3 Aamol & daksmmE 1104 2024
MPES3 HTENEETY NEHOT
anackocTl:

{48) MySnikauss slaowcered 10.041:2024, Bron Ne 2

D0 BEpAEHY

(T2

i3

(T4

BasaaxinHuk(W):

Xopowyw Enyapn Muscnanossd (UA),
Makapoe Bitans Bonogumuposw [UA),
Herogyweo BonoguMunp BonoguMHposny
(UA).

Benmeo g Onescid Mukonaioaws (UA),
KoetyH KocTanTeH Backneoswy (UA]),
Wwmninoe Ceprin Asatcnmossd (UA),
Eywin KOpi Bonoguamposns [UA),
Pyokesmo Annps Metposny (UA)
Bonogineys (onoaineyuj)
XAPKIBCEKWA HALIIOHANEHWA
MEOM4YHWA YHIBEPCHTET,

np. Haya, 4, m. Xapeie, 51022 (UA)
MpeacTazs-mc

MNonoawceea AlHa Baguwiesa

{54) IHCTPYMEHT XIPYPTTYHWA MATHITHUA ONA TOPAKO- TA NAMAPOCKOMIYHMY ONEPATHEHMX
BTFYYAHE 31 3MIHHOK KOHSINYPALIER) NPOBIOHWEA ONA BAOANEHHA $EPOMATHITHHX

CTOPOHHIX TIN

(3T) Fedepar:

IHETRYMEHT XIpYDridHMA MArHITHAA QMR TOPAKD- T3 NAanapOCKONMHMY CNEpaTHEHWMX BTPYYaHE 3i
SMiHHOW KOHDDIrYpaUies NpoBIgHWKS ONA BMOANEHHA DepOMArHiTHIX CTOPOHHD. TiN MICTUTE pydKy |
poBouy YACTMHY 3 MarHiToM. [HeTpymMesT AENAE cobow poGouy YacTUHY 3 MardiTom, ooeswuHon 20
rama, niameTpom 10 wm, ARa zadikcoBaHa 3 pyUKoH iHCTpyMeHTa, AoesuHon 250 mm, piameTpom 10
M. Pofoua YACTHHA 2 MAMHITOM 3'60H3HA 3 PYJYKOH IHCTDYMEHTA NpoBiOHMEOM, goesuHoD 10 M,
piameTtpom 3.3 mu. MpoBigsue Mae BNACTUBOCTI NaM'ATI hOPMIL [HCTEYMEHT BUKDHAHWA 3 MEIWUHOT

HepM¥aBinwol cTanm AlSI304.
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i YKPAIHA
|

HALBOHANEHIA OFTAH
IHTENEKT¥ ANLHOT BIACHOCTI
OEFMAEHA OPTAHIZALIA
“yHPATHCE KM HALIOH ANEHHA
OPHE IHTENEXT Y ANBHOT
ENACHOCTI TA IHHOBALJIA™

ng UA

156932 uxU

(51) MK (2024.01)
AG1B 1/00
AG1N 5/00

{12) OMKC 10 MATEHTY HA KOPHCHY MOJENb

{21} Howep sansm: u 2024 D0A22
(22} Gama nogandn 2anenc 19022024

(24} Dama, 3 meol £ unnnnan 23 082024
npasa IATENERTyATSHOT
BNACHOCTE

(48) Nylnieaun slgouoctzd 21082024, SEON.Ne 34

Npo ASpEARHY
percTpayls:

{72}

(73}

74)

Buraxdmkniu:

XopowyH Egyapa Muwonadoens [UA),
Magapos BiTan® BonogrmHpoERY (UA),
Mipxahnycos POCTHCRIE MEEONIR0ENY
[U&],

Harogy¥es BonoausKp BanoguMEpoER
L&),

[Baaﬁunmnﬁ Onexclil Mukonadoas [UA),
KoETYH KOCTRHTHH BacuneoBny [UA),
Wnnnoe Ceprid AxaTonosry (LA),
BapeOoErH lE3H BonogmMupoERd [UA],

CMOMRHHKE KOCTRHTHH MEEDNaRoEHY [UA],

EyHIH HDpld Bonoguesposny [UA4],
PH¥EHED AHA'J“ I'IE'I]HH'I [IJ.I'-'L]
Bonaalneyk (sonogineul):
LAPKIECEKWA HALIGHANS HHA
MEOWYHWA YHIBEPCHTET,

np. Haykd, 4, M. Xapia, 51022 (UA)
MpenCTAEHNE

MonaaHcLEs AHHA BaguMiEHa

(54) HACANKA NAIEPHA EHOOCKOMMHA

{57) PemepaT:

Hacanka NasepHa eHIOCKONIUHE MICTHTE DyUky, TPYOUaTWR NpOSioHUE Ta BHYTDILsIR Kasan. Mpe
LbOMY BOH3 BMKDHEHA 3 MEOWUHO] HEWERIOYD] CTANI, M3E 3arancHAN BAIMAL LWNEOP3 SOEKMHOR
410 wmm_ MicTeme pyury, mxa sanAe cobow meTansawt yunisap, acexsmso 110 wmm Ta giameTpos &
MM, TpYGuaTMR nposioHmk goesweow 300 me Ta giaseTpom 5 omm, V-nogifHe nomuSnedHA
noaye0 B MM T3 rmvbuHoD 3 MM, O3epkansHy noseposs 5X5 MM, posTawoaaHy nig kytoM 457 Ha
pincTani 10 mw Bin kiHuR TpyGuatom nposigHwka. Hacagea nazepsa exNOCKONIUHA WMICTWTE
BHYTRIWHIA K3HAN 3 MW, AMA NPOXOOMTE Big pyuke yepes TpyDuaTHA MpoSiOHMK 00 43SpRansHol

NoBEpHI, KiHeUsL TPYGUITOND NPOBINHWES ZAEMYTNEHWNA.
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I YKPAIHA s UA 1156469 U
(51) MIMK
i) A618 17/94 (2006.01)

HALPOHANGHIA OFTAH
IHTENEKTYANEHOT ENACHOCTI
OEFMABHA OPTAHIZALIR
YEPATHC L KMA HALJI0H ATNEH WA
QPG IHTENEXTY ANBHOT
BNAGHOCTI TA IHHOBALIA®

(12) OMMC [0 MNATEHTY HA KOPHCHY MOOENb

{21} Howep sansm: u 2024 004E4 [T2) BuraxgHAKK]
(22} Dara nogansn zamemc 29,07 2024 :':I:;;Jg': Ewapﬁn:umﬂﬁm;ﬁﬂhh
B s arenemyananat | 0a2024 w;ljonﬂm BORGAHMME BOnsIHMAPOERY
BnacHoCTE .
BanurogHHA Onexclid Mukonakoand [UA)
) ey CTe! 26.06.2024. BranNe 26 KOBTYH KOCTRHTHH BAcKAE0EHY [UA],
peecTpaul: LWnnlnoe Ceprid AxaTonidoem (UA),

EyHIH HOpld Bonoguespoemay (UA],

PrxeHko AHOpIA MeTposn+ [UA)
[73) Boncalneys (sonomineul):

¥APKIECEKWHA HALIOHANLHHRA

MEOWYHWIA YHIBEPCHTET,

np. Hayiw, 4, M. Xapida, 61022 {UA)
[T4) NMpeacTIEHMC

rongasckEs AHHG BagumIBH:

{54) IHCTFYMEHT EHOOCKOMM4HAA MATHITHHA ONA BMAANEHHA SEFOMAIMHITHHMX CTOPOHHIX
TN 3 MMEBPANSHOT AGD YEPEBHOI NOPOMHWHM 31 3MIHOM K¥TA HAXWNY POBOYOT YACTHHM

{57) PemepaT:

[HCTOYMERT BHICCKOMNIYHAA MATHITHH ONA BMOansss GepoMardimHue CTOROHHIE Tin 3 MNespankHol
afio yepeAHO] NOPOBEHMHA MICTMTE PYJKY, pobouy Ta MarHimHy uacTwesa. Pofoua YacTwHa esoHaHa
ooexweosd 50 M 3 wardimom goessHon 20 s, giasetpom 10 mM, Ta dhiEcyeT=cA 0O pydsM
HCTPYMEHTA 3 OBOMA KNBUAMK ONA Maneyie 33 OONOMON0 NPOEOHWES DoEdMHoD 350 WM,
aiamerpor 10 mw. Pofoua Y3CTUHE CENAN3ETLCR 3 UNEHEM OoEsuHoss 30 s, gizwetpos 5 M T3
MATHITHE uacTeW, fAE3 Ha npoTAxHoCTi 10 MM ossyconopifeso 3pysyeTecR Qo giawertpa 6 wme
MarHiTHa YacT¥Ha BUKOH3HE 3 MOKNWZICTH) 3MIHK EyT3 Hawany pobouc] JacTMHW HCTpyMesTa 00
100 ® 23 paxyHoK pOIEDMTTA DYUOE BCTPYMEHTA. JaraneHa O0EHHHA HCTRYMEHTE - 480 M, giaweTp
- 10 maa.

156469 U

UA
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YKPAIHA

MIHICTERPCTED
EKOHOMINHOD
POIEMTEY | TOPTIENI
YEPATHW

ns UA

(51) MK

(11) 130146 (13) U

AG18 17/3205 (2006.01)

(12) ONMC 0O NATEHTY HA KOPUCHY MOJIENL

{21) Howep aammon u 2018 03868
{22) OatanoAaHHs 3anei: 25052018

{24) DOara, = Aol e JrHHMMe 26112018
NPES3 H3 EDJNCHY
M.

{46) Mytinlkaws sigowocTed 26,11 2018, Bron Me 22
TpC ERIEMY ETEHTY:

ir2)

(73

BasaxioHuk(n):

Muxanycos Pocticnae Mekonanwoeny
(UA),

Herogyieo Bonopsunp Bonogusmposny
(UA),

BenmeogHma Onexcid Musonamoswy (UA),
KoetyH KoctAHTHH Backneoswy (UA),
Eywin I0pi Bonogwaupoany [UA),
MprHesn Biktop Muakcnadosms (UA)
BracHukin):

ZAPKIBCEEA MEOWYHA AKANEMIA
MICNAQANNOMHOT SCEITH,

Byn. Amocoaa, 58, m. Xapeie, 31176 (LIA)

{54) IHCTPYMEHT MAMHITHHA ANA BHOANEHHA $EPOMATHITHHX CTOPOHHIX TIN 3 KICTOK TA

CYTNOEIB

(57) Pedepar:

[HETpYMEHT MarHITHAR ANR BMOanesHs HepPOMArHiTHAX CTOROHHIX Tin 2 keTok Ta cyrnofis, Ao
BMKOHIHMA ¥ BWIMMAGI UWNIHODS, M3t pydry, WHARY, H3 pobouowMy KHLY LMNIKOpa yCoTAHOBEMSHWA
MAarHiT, NpWCTRR AOOATHoE0 MicTUTE pofSoudwd KiHeus AasoSonomiSHol dopun. PoGoudmidl kiHeus
AasoBononifHol diopamun 3 ogroro Soky rocTpo SaTOUEHWM, 3 2 iHworo Tynwd. Mpu ysomy poSoua
USCTMHA 3 MArHITOM SHAXOOMTECA NG kyTom 907 0o HCTPYMENTY, 3 MOMIMBICTIO HANMHO dikcysaTh
CTOROHHE TiNO Ta AOND BMOAMNATA.

™

UA 130146 U
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A YKPAIHA

i

MIHICTEPCTED
EECHOBMMHOM
POEBHTEY | TORTIEAI
YEPATHH

ps UA 130147 U
i51) MK
AB1B 17/3205 (2006.01)

{12) OMKC [0 MATEHTY HA KOPHCHY MOJENb

{21) Howep sanomi: w2018 05873
(22) Bama noganan anens 25052018
{24) Dara, 2 meol £ unnsnee 26,11 2018

NpASE HE KOSECHY
[FLT. T

{48) NySni=un sigowocr=d 26.11. 2018, Gron.Ne 22
Npo BHAAYY NATEHTY.

(72}

(73}

BuHadaEMEH]

HerogyWes Bonogueup BonaaHMAPOEHY
Ua),

[uﬁlmtnyma PocTHCRaE MEkonadoery

uaj,

[E-!;JII Hpid BonoguespoERy [UA],
BanuxogHHA Onexclid Mukonadosny (UAJL
KOBETYH KOCTAHTHH BacHneoEnd [UA)
MprHeERY BlETop MuKonadoans (UA),
Titoe Onexci NMeTpoeny [UA)

BRackaKM]

XAPKIECEKA MEOHYHA AKANEMIA
MICTADWTINOMHOT OCEITH,

BYN. AMDEIES, 58, M. Xapkle, 51176 [UA)

(54) HACANKA MAMHITHA ONA BINECEHACCKONIYHWE XIPYPTIYHHX BTPYYAHB

{57) Pemepa:

Hacanka MarkiTHa ANA Bi0eoeHNsCKonNMHKE KPYDridses BTPYUaHE EMEDHAHA ¥ BWMADI Markimy, AKMA
DOSMILLEHAH H3 DYUU-TPMMIUl 3 MORNMEICTIO 3MIHI0BATH CHOE NONCKEHHA 33 PEXYHOK 33TMCKHOM
ManapocHINYHOrD HCTRYMesTa. MpM UsoMy pyJuss-TPHM3Y M3E Ha CBOEMY KHUI Wwap-obwewysay abo

BUKOH3HA ¥ BUIMRQI NNOCEH0M 3Pi3AH0TD KoHYCE.

|
N\

b

N/

/

AN

130147 U

UA
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YKPAIHA

MIHICTEPCTED
EKOHOMIYHOMD
PO3BMTEY | TOPTIEN
YEPATHW

ns UA

(51) MK

(11) 132261 (13) U

AG18 17/50 (2006.01)

(12) ONMC OO NATEHTY HA KOPMCHY MOJENL

{21) Homep aamzon u 2018 05863
{22) MatanoaaHHs sane: 25052018

{24) Dara, 2 AKol e dHHHEME 2502 2019
NDES3 HE ENEHCHY
MOaETE

{46) NMytinlkaws slgowocted 2502 2019, Bon Ne 4
Npa BRIEYY NETEHTY:

(T2

i3

BasaxioHuk(n):
Herogyweo Bonoowunp Bonomamuposny
{uA),

Muxaanycos Pocticnas Mukonanosny

{UA).

PazBaxoe Axatonin Muxainoews UA),
BenmeogHma Onexcid Musonanosry (UA),
KoeTyH KocTAHTHH Backuneosmy (UA),
Ipusesny Biktop Mukonadosmy [UA),
ByHiH Kpi# Bonogusspoemny (A}
BracHuku):

XAPKIBECEEA MEOWYHA AKANEMIA
MCNADWNNOMHOT OCEBITH,

eyn. Amocosa, 58, m. Xapkie, 81176 (UA)

{54) MPHCTPIA [NA SECALIT SEPOMATHITHAX CTOPOHHIX TUT MAKMX THAHWH

(3T) Pedepar:

MpMeTpid AnA ikcayl HepoMarHimTHE CTOPOHHE TiN MR TEIHWH MICTUTE TpYSKY BLACMOKTYBaUS.
Ha OMcTansHiA uacTuH TEYOKA BUOCMOKTYEAUa POITALUOBAHA MATHITHA UYACTMHA, BMKDHAHA AK
LMNiHOp 3 OTEOPOM BCEDENMHI 2 MONINMBICTH thikcalll depoMarHiTHUE CTODOHHIX Tin.

["".../'\_.f O

AN N

UA 132261 U

T,

) I
l ) L
WA AN
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5 $3ATBEP/KYIO»
VA iiaqaﬁsaux BiﬁCb;(OBO-MeI[H‘{HOFO
m’fmmrg ueHrpy [liBHiuHOrO periony

ok a/c Lut—v E. Xopouyn
27 ' 2024 p.

AKT BITPOBA JDKEHHSI

. HallmenyBanns  nmponosuwuii  (meton npoinakTHKH,  AiarHOCTHKH,

JiKyBaHHS, IPUCTPIii, opma oprauizauiiitoi poGoTy Ta iH.):

Hacanxa nasepha enpockonivsa.

Kum i xonu 3anpononosanwuii: Xopouryn E.M., Makapos B.B., Muxaitnycos
P.M., Heronyiiko B.B., Benukoanuii O.M., Kosryn K.B., Hlumninos C.A.,
Bepboskin .B.. Cmonstnuk K.M., Bynin 10.B., Puskenko A 1.

Jbxepeno indopmarii (MeTomuuni pekomenaliii, iHndopmariiiuuii tuct, 3BiT
npo HJIP, nuceprauis, MoHorpadis, 3’i3au, KoH(pepeHLil, ceMiHapH Ta iH.)
[TatenT Ha KopucHy Moaens Ne 156932 (UA). 3asBneno 19.02.2024; Ony6ur.
21.08.2024// Bron.Ne34,

. Me i xonn Bnposamkeno B BMKIL] ITiBHiunoro PerioHy ceprieHs - rpy/eHs

2024 pik.

Pesynbratu 3actocysanns metony 3a Mepiot 3 ceprieHs 1o rpyaeHs 2024 pp.
EdexruBHicts BrpoBamkenHs 3a KpuTepisMu, BUCTOBNCHHMH B JuKepeti
inpopmauii (1.3) Edexr nasepHoi Bi3yasizauii BUpilIyeThCS 32 paxyHOK
BIZOOPaKeHHs JIa3epHOTO MPOMeHs  Bij A3epKalbHOI  MOBEPXHi mpH
MPOXOJKEHH] JIa3ePHOTO NMPOMEHs 4epe3 BHYTPIlHI OpraHd 3 HasBHHM
CTOPOHHIM TiJIOM B HbOMY T1iJl Yac MiHiiHBA3UBHUX OrepaTHBHUX BTPYy4YaHb
Y BHUIUISII O3HAaKW TeMHOI musmu. Po3pobiena nacanka NpU3HaYeHa st
nasepHoOl Bizyanizauil BeJMKMX CTOPOHHIX Tij BHYTPILIHIX Oprais npu
MiHIHBa3UBHUX ONEPATHBHUX BTPYYAHHSX 3 [IPUBOJly BOTHENAJbLHUX
nopaneHb. [lokpautyerbes  Bisyanizauis cTopoHHiX Tin, o cnpuse
CKOPOYEHHIO 4acCy OnepaTMBHOrO BTPYYaHHs Ta MiHiMi3alil TpaBMH.
3ayBakeHHsI HeMae, MpPONO3MLIl BIPOBaKEHHS B MPaKTHYHY poboTy
BMKII.

Binnosinanenuii(i) 3a Bnposampkens
HavanbHuk K1iHIKKM HeBiKIAAHOT MEAMYHOT |
A0MOMOrH (Ta npuiiomy i eBakyauii)

BMKILI [P, a.men.H., nonkosHUK M/c

B.B. Heroayiiko
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YKPAIHA
KOMYHAJIBHE HEKOMEPIIIHE IMIJIIIPUEMCTBO
«UYTYIBCHKA HEHTPAJIBHA
JIKAPHS IM. M.I. KOHOHEHKA»
YYI'VIBCBKOI MICBKOI PAJIU XAPKIBCHKOI OBJIACTI

KHII «4YTI'YIBCBKA Il IM. M.I. KOHOHEHKA»
By ['Bapaiiickka, 52, M. Uyryis, Xapkiscbka 0011, 63503, Ten. (05746) 40-800
E-mail: chuguev_crb@ukrnetKon €IPTIOY 02002380

AKT BITPOBAJDKEHHA

1. HalimenyBaHHs Mpomosuiii (MeToa npo¢ilakTHKW, AiarHOCTHKHM, JNiKyBaHHS,
NpUCTpiii, popma opraHizauiitHoi poboTH Ta iH.):

[HCTpYMEHT eHJIOCKOIYHUI MarHiTHHH JUId BHA&JEHHS (epoMarHiTHHX
CTOPOHHIX TiNl 3 mieBpaibHOi ab0 4YepeBHO! MOPOXKHMHH 31 3MIHOIO KyTa
Haxuiy podouoi 4acTUHHU.

2. KuMm i xonu 3anpononosanuii: Xopouryn E.M., Maxapos B.B., Heroayiko
B.B., Benmukoauuii O.M., Kosryn K.B., [lIuninos C.A., Byniu 10.B., Puxenko
AIL.

3. Jlxepeno ingopmanii (MeToauuHi pexomeHaauil, iHpopMaIliiHuA TUCT, 3BIT
npo HJIP, mvceprauis, MoHorpadis, 3’311, KoH(pepeH1il, ceMiHapu T4 iH.)
[Tatent Ha kopucHy momens Ne 156469 (UA). 3assneno 29.01.2023; Omy6.1.
26.06.2024// bron.Ne26.

4, Jle i xomu Buposamkeno B BMKLI ITiBHiuHOrO perioHy numnens - rpyaens 2024

pik.

Pe3y/IbTaTh 3aCTOCYBaHHS METOMY 3a Nepioj 3 JIUIeHb 110 rpyaens 2024 pp.

6. EQeKTHBHICT BNPOBA/UKEHHS 33 KPHUTEPIsIMH, BUCJIOBICHUMU B JDKepei
inpopmanii (rm.3). TexHiuHuil pe3ynbTaT, SAKUM JOCATAETHCA KOPHUCHOIO
MOJIE/UTI0, a caMe po3pobKa IHCTpyMEHTa EHIOCKOIIYHOTO MarHiTHOIO JUis
BUIAJEHHS (PEPOMArHiTHUX CTOPOHHIX Til 3 MeBpaibHOi abo uYepeBHOT
IIOPOKHUHH 31 3MIHOIO KyTa HaxuIy pobdodoi yactunu Ha 100 °, o6ymoBieHu#
CHHEPTi3MOM KOHCTPYKTMBHHMX OCOOJMBOCTEH €NEMEHTIB IPHCTPOK Ta
MO/I0BXKEHOT IIMHKHA Ta 3MIHU KyTa Haxuily po6odoi MarHiTHol yactinu Ha 100
°, ska Mae (opMy 3pi3aHOro KoHyca. IHCTpyMeHT NMpU3HAYeHUH i MOLIYKY,
dikcamii; yTpuMaHHs Ta BHIAIEHHS MaluX 1 cepefHiXx 3a po3Mipom
(epoMarHiTHUX CTOPOHHIX TiJ, sKi IMTMOOKO PO3TaLIOBaHi y NapeHXiMaTO3HUX
OpraHax B B)KKOJOCTYIHHX MICLfX, Iil 4ac Topako- abo JanapockomivHmuX
ONepaTUBHMX BTpy4aHb. [IOKpaIlyeTbcs Bi3yamisallis CTOPOHHIX TijI, 110
CIpHsi€ CKOPOUEHHIO Yacy- oﬁ%"@‘ﬁmﬁﬂoro BTpY4YaHHS Ta MiHiMi3allii TpaBMH.

7. 3ayBaKeHHs HEMae, npon&:{mnf“iff sa/UKeHHS B pakTuany podoty BMKII.

W

Jupexrop B’siuecnas TPYIIKA



«3ATBEPDKVIO»
3acT. TuperIona: «I3I—D( lM/B/T . 3arinesa HAMHVY»
v e

JEPXABHA

YCTAHOBA
“IHCTHTYT-3AFaABHOT

TA HEBIAXNARHOT Xipyp i

npod. Cepriit CYILIKOB

2025 p.

. HafimenyBanHs mpomosmuii (Meron  mpogilakTHKW, AiarHOCTHKH,

JiKyBaHHS, IPUCTPiH, PpopMa oprasizaniiiHoi poboTH Ta iH.):
[HCTpyMEHT eHJOCKOMIYHUM MAarHiTHUM Ui BUIAlleHHs CTOPOHHIX Tl 3
NIeBpaIbHOI 200 YepeBHOI ITIOPOKHHIHH.

. Kum i xomu 3amponoHoBanuii: Muxaitnycos P.M., Heronyiiko B.B.,

Bemuxoguuii O.M., Kostys K.B., Xyna M.YO., ITuninos C.A., Bynin FO.B.

. xepeno indopmarii (MeToguuri pekomeHaaii, iHpopMaliiiHuii TUCT, 3BIT

npo H/IP, nuceprauis, moHorpadis, 3’1314, koHdepenuii, cemiHapy Ta iH.)
[TatenT Ha xopucHy Mozmensb Ne 135918 (UA)e 3assneno 12.02.2019; Omy6u.
25.07.2019// Bron.Nel4.

Je 1 xomu Brposakesno B BMKI] ITiBHiuHOro perioHy cideHs - rpylaeHb
2024 pik.

PesynpraTi 3acTOCYBaHHSA METOMY 3a MEPioA 3 cideHb 1o rpyaeHs 2024 pp.
EdexTuBHiCTh BINPOBAMKEHHS 33 KPUTEPiSAMH, BHUCIOBJIEHHMH B IKepeli
indopmanii (m.3). Edekt nocsraeTbest 3a paxyHOK pPyXOMOi MarHiTHOI
YACTHHH IHCTPYMeHTa (KyT pyXxiB 60° Ta cuia 34eruieHHs Mardity 3i
CTOPOHHIM TUIOM CKJIaJa€ 5 Kr, CHJia MarHiTHOro momwo mardity 5 Toi).
Pozpobnenuil iHCTpyMEHT NMpHU3HAYEHUH IS TOpako- abo JIarmapoCKOMiuHOl
TiarHOCTUKH Ta BHJATEHHS (DEPOMArHITHUX METaleBUX CTOPOHHIX Tl 3
nieppaibHoi abo depeBHOI mnopoxkHMHH. Ilokpainyerbcs Bisyamizaris
CTOPOHHIX TiJ, IO CIPHS€ CKOPOUECHHIO Yacy OTIEPaTHBHOTO BTPYYaHHS Ta
MiHiMi3aIli TpaBMH.

3ayBakeHHsI HeMae€, IIPONO3MIil BIPOBA/UKEHHS B TPAKTHYHY pobOTY
BMKII,

BinnogigansHuii 3a BIpOBaHKEHHS
3aBimyBady BiJAiNeHHS HEBiAKIaIHOI Xipyprii,
TPaBMaTUYHOTO LIOKY, BiliCbKOBOI TpaBMH

i TpaBMUM Ha3BUYANHUX CHUTYaIli

npod. Irop KPUBOPOTBKO
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