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Mdzj h j ded® Gfipzszzsts B OdzO @y @ H 040 R 1S tc t§ dzb
dqL d3j dgj dedw o' LT 908 teOMmh dtej dedj Mtk kOse
32,50-52, 84).
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1 OC s dzj dzd 4 HdBSCMdHO Ecdzj esH O d )
H' nOlsj dz dz" 2 Yyddalste d fjtedWitedud MSdy -
di3d dzlz Is dzts ¢ 5 T 8 Didzlg@elefls dzts s 5B j B3O € ocEH @B
65, 75, 110, 114]. I tejLlzdz sOIsj mddzy degdvw 1 dzd d&3d d
ZOftewy jdzdjy © Ctesod d yjdzestceOdz' dzts?2 dzj tos
Codzbo dzse 5 BSL O Mky O Isvw Yylsts dzOtelzh O
sCOdzed. (OLodoOjlsmw cdfjtestmdy MEOw acdt
1 1 tc Odzfp figls - sts¢ mdyd ME sets Hy2Mmlse W ¢
MOkikztcOydd SCdMmMzsttsHO o IsCOdd, tfftcj HJ dzw
Colsster 7 wWodzwe Isfpw jet f OteydOdz! desj HOo9 dz
LM sLdydd, n Ot OC Is | tedf M lsixf SdsCdmpoEizldstis@ d2', dz
By IsOBtsdzdL &3O IsC Oded d § R dzd yoOj dsmis! § Of c
1 OdBtsdzt M jj fYlstejBdzddd] &dMazstigs ©H §E
fst sz dzOSC s dzjdedy cScOLO o dedrm 3jde N j,
tczmdzy dzOftcwy jded] SCIdMzpiptgH O@dzzisog, sa dziget
fsdzsy dlsj dz' dzr 2 GteOHd J dzls dzOMmr b j ded v, dz(
COofddzdzw c© o fls s te 5 dzlz Otcls j ted Odz! dztsG ts.
Oz 9 jsdWtcdztd3 ¢ OL § eorhj, yjdz o Otlsjtcd O
fsotifgP Hi2Mboadj dO djeSdj d ©OMYIts
SlstceOo dzj dzgdvw CdMmMzstetsH 3. JHEOCtS § OtydOod
C1 0O, HBMIOLBydzss BM Mistets o L ' ostdd otaif)a difdfefii
o' MsCts2 yYlkzo iz ¥ ts {F dzts ozts g IscdBs @ GiAfs o s s1OHRG. 65, |
67].
tdOCydvdz sidtsodzr = St Odztso d MmMdMmilsj d3
lted oBLHj2MIsodd Ekd3j tod dedets? dadzd MdzOB 52
ftoj sBdzOHOdedj ftesyd MinleswEER Fddy dzdl' O Ot
otSLH]j2Mse d fseo'" hjzdzsie ®Bo dzf @diEwW d OUA| fdatztEs tc
MemzrndmisOw MdMmisy 3O y@NEdHE z jng o dadpid ded ji
fzdz Msetsets Otlsj ted Odz' daBe t§ dFHOO eddf) [ dfds'v H diie watz
ddzls j e-QOdz§ stcOQ-TBO) sMOMIstsISO H'™ n Odzdw @HlsC
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Bl jd&3 dzj esydets? o jdasddzv ydd, §ted ¢ ozdzsgad
sl j &3 dzjecCdn zYqOhHr]jaddzdr)|. t dzd dnAsiHIg ey ©
CjBscksBddzO d {tdktsydkse, oL ddS®,js])
LGdzj SO IsM¥ 6 J BsY et @yYd " telfstEftdns-dseHtsffiise jad]dR]de G
sy Os lsmw sOCyj MmMeshmkur MjkyolsS &, sy EEES o
32, 88).

Clsd tjOSydd wBEMmMdzsedzj dz"@ ftsorh jdedj s
pjcjlkOkdodss? dzjteo dzts?2 MdMmsj dsr (FIQ@OS,Is j
ZOf tcOo dzj dz"@ G dzOo dzr d3 tsBtOL sd3 dzO L Oh dlslz t
CzjlsSCd. [dod R OEOCIS] tedzi HiBlES i QY HESSS dY

[ fdzd oBLH]j2MIlsadj cdtbnuss Mdsds  fduer
ftedmy stse dlisj dz dz' B Isth) O Y ved" dizd ¢ §f ts "daOdpizs" j
Msssdr t©OL&dyudy @ BGcOdss d Mdhlsj c.
f sdzdzr 2 Mmter 9 OHOfIlsOYydtsdede" » d3j - Odzd L Bs 9 .

ljtwwor 3 ftedL dzOC OB HY B jdnhoydd We
HT ROdedw, fkd MsoteEts HOo dzg ded ¥ Is j df [igs o I
o' Oy J fdaflals Ols ¢ &IIs68 g 10, 114 . tqddnlzdzC § 1 Y16
BjnOdedL 3 ©wWOLoadlsdY WdLdsdsedujmMSdr te,
cdfjtestmdd.

[soajls A1 d2O odzdqwddy fHworhjddetsets
ftoeddzwIss GOLHJjdwWIs! dz2O Hej MISOHJ(.

[ssCMdyuimMSoOw WoOLO, ddd fjtedsH WdLd
TOEOCkjtedLEjkMY bkdkzyhjddjd mMOksyke Mise
I sLtcOmME®RE: (Mdrsdslsstd &= toj OCyd2, sk
CssteHJdzdtetso Odzdz’ 7 HodCEOlsjdz d R OCkto.

ltejHIssCMdyuj MSs2 MsOHdd ftdikhj  da
Hodyd dzd 2, o jddyd dzd 4 Ctsdzd yj mMso © sh ds.
lteduddes?2 sOCdrn dO&GEd @qYe MYlEBOBSKS S0 A
d Wb ydodzOd dtscts tcOL BN jdad™ tslsHj dztse ¢
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JIsIXaHHe Ta30BO [TonHoe Haceimenue O, reMoriiooHHa
CMECBIO apTepualIbHON KPOBH
C MOBBIIIEHHBIM pO, Upesmeproe pactBopenne O, B rmiazme

A
[Toseimenue pCO, B KpOBH

HO,I[aBJIEHHe AKTHBHOCTH

Cyxenne XEMOPELENTOPOB
COCyZIOB
Crumynsanus
TapacUMITaTHYECKOro
YBenuueHue Pacminpenue orzena BHC
MOK, MOJ1 COCYIOB
1 CHuxeHue
MOK, MO/]
Hapymenue tpancnopra CO,
Poct xonuentpauu CO,, H
Crumynsanus HuakruBanus GpepMeHTOB
CHMIIaTHYECKOTO Juchynknus nukna Kpebea
orgena BHC HakonuieHre HeI0OKHCIICHHBIX IPOJYKTOB

Axtusanus [10J]
VBenuueHue MPOIYKIUH CBOOOIHBIX PaJHKaIOB

h 4

Pa3BHTHEC THIIOKCHH, rAno3prosa.

!

[IporpeccupoBanne rHIIOKCHH,
THIIO3Pro3a, Ype3MepHask CTUMYJISIUS
U HCTOLICHUE PETyISITOPHBIX CHCTEM

[ Jmcdyrxuus [THC (cymopoxusie npuctyns) |

| YTHeTeHHE AbIXaHUs U KPOBOOOpaLICHHS |

| JleTanbHbINH UCXOJ |

t dMkzdzis§ § AO0dedL d3 6OLodIsdw™w WL d tzdackoyd
oLHj2Misoad] c¢dfjwssmdd
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(Hdded ydzr | t5yOed MkHttetsy des?2 OCIsd o dats
TOEOCEjmdEY ksCMduiMSs2 MsOHdd { f ddzizq
s OC Y J tcOL odo O Isfpw dzOtclzh j dad W HT n Odzd W
dej ftetsdL otsdz! dg" § BsSUYJIMPEemSOddy d HiWJ
Hickz ¢ d j w sz Gpdzts p dzj dzdz’ j cdfjtelstsdzlz iy ts@
pjcjlsOlsdodzs? dzjtco 88?2 MElls fdBscEgmmYtelo !
Hj2Mlsadwy CdMmdstesHO® MEHsEsyd j tj OCyd
Hjwlsj dz dgsfyls: § tsfylsj ff j dzdes b G dzjlG BBE6K @)  H s
sdzjHEZjls BEdjj HJjlsOdissskhidy Gt @ls s
Rj D OddL BOT . {jelzdwydw f sflskf dzj dzd W C
sfkh jmlsodw jlsfpw yYjtejL H' 5 0Odedj, 10c2BRESAS L
59, 64, 67].
{ Mdzseo dzm 3 + WS IsORIE delipdftsjtadsndag d uf k€ du
Y j dzlstc Odz! dzlz ® GJ d3tsH d dzOd3d € Iz, wog dzw s Isfipw :
fpdzed % § dedd ddzd wslsfmizismiseady dL d3j dzj ded? fMmdMml
fdzd % § dzd d YHzQip' di) EoaGE16].
sdmizstesHEL Oo d d GOO L oaft®6Hj JEHCHI Is Ols j
dzi NEs@HOdBOyYygisdz@zz§ L diksso . [ dzO oL dzdC O Is
fsCtsj, KOS d fted WdLdujmSs?2 dOcbkL |,
LS jtod dgj dzls Oz aterjH j il g s lOdsTeTs,f d dz@  Mded ¥ O
smdzseo Odedd + S jJteddzd dzZlsOdz! dz" = dMMdzi HS9 O
sfydzs o j Slsted yOlsj dz' detséts Rt dsSlstesy dsE s
fsorh jddzesets f OteydOdz' desets S dMmdzstectsH O  dzC
Cslsstetsj toj Odzd L k2 j Is frjevn hQjdie jdz F O Celdfeots@oy dfupj 1 SIst
Otcls j tod D oddzj B 7D,B3,133] , O digTfnjte j H Mis o j dzdzts
CdMmzstesH O dzO0 fjtdwjeduimédy n~jdstedyldf
Eedzj Sdmdzsdse ¢ OL Iz, Zdsj dzt M j ded§ Mmd s Olsd u
bietso dzv  § Olsj AusiasCifddesol v & j70] . S @ tseHdf B g dzj d
MjteH j Ydetsd dHdpsMisd t©OMMd&Oktcd o O kiw € OF
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Fojdzdyjddj MmjtHjydssets todlsdsO ttOMmyj dzd o O¢
CdMdzstetsH O.

RL d3j dzj dzd W Otcls j tod Odz! dets @ ts HOo dzj dzd W
oBLHj2Mlsadw dzgj SHdzesL dzOydz'lz.o | 6idd Ay jj fodd of Iz sQAd6 s
HOo dzj dzdv, Jet kdigjde "jdzdd d B tslsfizilsfml
RL 3 dzj dzd J HQo dzj dzd v MewLr 9 0O8ls o fJjtco
f4dted¥jtedud M¢ e tsinuisddsas dp &fsdepeisdL Oydj 2
f sH o dzd W dzd § d3 Mds @ ez fdzdiz o . sdmMdzstesH dzOW 9 OL
MsMknOF djetd hscs HJOXK]stcO, dzj t5HJ &ZOS
Misjfjdd GSMdcjdOydd kCOdj2. I tiltscgk
mgMmstsddyj MStsets d HJOMtddyj NMOGCEE Oted@dk
fmded 3 4 dzd § fzdz' Mtse ts@ ts HQo dzj ded v , stf toj H
Cttso j dzsdzats?  fd Mmis j @s Is sl F7RMH5a,E8 1Rkdzts ¢ d j

gdzd X dedd [ [s dsedudts MdzjHEzjls L EZdJ
bHOtdsets Bl jdBO LOWdSMduse Odzets dzj L
fsorh jddd MsCtOldlj d ds?2 ffsntss dshlsd
CdMizstesHO. stkidj btcet, daj SwisdkE] | Opisd
(S dzj ydesets HJOfMlssdzd yj MSsets i j BO) , ¢
O sdzdzj dzdvw ftcd BwOHdSOwHdd. ¢ ko jdzd yy
fsorh jddv ®ehjets §jted¥jteduyjmMSsets mMtfts
(oo s OB dd L Mzdddtekzs " dr §sCOL Ok,
MdMmlsy 3", Jet MmdedxyJjdzedy BlwLOY O]l dL BB daj
bksodw i cdfj esiPhdlsdf 2 dem@usos s j . !
ModHjlsjdz Msakjls & Mter o j I0SHKY j dMOIststcds -

) tod dL BFdeFdedsd uj MSdr §SCOLOjdzj?2 odz
fjtcor 2 fdzOdz o toj ¢lzdzv JPdo " Waltsda®™Usd d y J Hizlshc
fdtedwitedud mMcédy nj Bt yj st . cOfferdies
COtslsdrdssds MddzMmj d HbkeE] Ottlsd { QFtls @
) tej czdzw ydd CtcsostsBtcOh j dzd v ) . { dzqd Y lz
Pedj CdMmdzscts ¢OLO d obHBEEHAG & Jdse. |
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) ficcHSdZE o Olssd3 iBsL G j . ¢ HHjAEWod R ldzdz™ egdzW ¢
Cdzyj desteOyd v b cfdsjdfshm dztisd]ts eds®LO®  d
t JOCydvy yj dzlstcOdz dzdzZd & j dis iz dai I Is WidsEo0L Ol
YdHS M BsLEO Bdij GlMtesyj O, §t Mt
tjyjflststeses, IOC CO¢ Cttso! HBMisdEO]ls
ftcj SHEMEjjoRROIstst dzyj W Odzd yj MSsets B Ot! j60.
ted elzdzv ydd ftod dOHdzi ¥ dIs fdtedwjtedyd MSdd
dzj 2 tots1 dzH t5C tod dzdz" Isjdz2 yoO Btetsdan 59, d dzdz
PftcOQodzw v Issdzkfsdys dzjetsyde o Olsjted? ,&5
fdteibL dsdd | ~@EOWIs] tedMmisdscd [

sOCdd3 BELOLE cdysShmdw, cdijts Ofeddw
1dfjtesSmdy o LMo 0Ojls MmddxJddd UYUOMistIsT
sBi jBO H' R OdedW, 5OC Yy j fpdzd y ©j sfw Yk
Pedzj Szl s O0owwhfq jtesSidyui MSdr Ekfdse dv
Fojddyde Oj s KOS Md BOdz! detsj  slstej B dzj dzd .
ftoslsj C O Is ) tc Odz¢ OR sBh j2 Isj dzH j dzyd d
ftojHBlsoteON jdzadw YtejL Bj teez®C B 1615y IO bzt dzglzdzd v

[HdZOCE fodzds] otMmsOdkss dj ddj ¢j Bsdc
steOdzmt stcls® kedzj SdMdzsets cOL O, LO Cslstst
Cesod, O OCY] wjMyfdeOltstedz 2 7 PHEY ST Is
tj Ocdtelze Is Yk Qlogfyjdns sets [EBizzmMO d kO-S

10 BdStesydteCbzdviststodtsd Ltetse dj 1§ totsd
RBIStesydteSdw ydd sldsfmwvls Ctotsse j dztsfdzasj
ftcj COfdazdzv tedz' = Ot jtedtsd, ¢Ofddetkss,
WEdeS yde ey d e k2 dzv Is tste detisdnts O dez@) dz@zlz Is to d j dzls t
ftesHEZCIstse d3j lsOB sdzd L BO.
s Of ddzdzw te* ftsMistswis dL BOL Odz' dets?2 Bj 3B

dzj f sftej HMise j dedats d ftosnsHdIs sBd3j dz 94
] Oy dzgj 2h dasd WekdS ydsdOdy dzhdgf —§ Ot @ dziizis & €
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ftetsded yoj dsmis! Msmizudmiss?2 MmMisjdld d ijd
HJOd3j ste, ftcjHjdzvehd?2 Bl jd&3d CtosoatslssC O.

dtolsjtedtsdzr dd&3jtls CedZOHS AR h jyder 2 Mmdzs?2
o BftcjHjdzj dedesdz HJOY OL tsdzj . 1 g YAt dsdzddh d
ddzj ¢ Is, dets Mmkh jMmlsokels MEtsf dzj degdwWw ¢ dzOH G ¢t
Otcls j tod tsdzr o COf ddzdzv te, Colsster | Mftsmss
sOCdd3 tBtOL tsd3 dMmif sdzdzgw W WlzdeC yde mw d dz
slsnatsHWh QA tsls f @ h dZD o Sutafldsjffe'd o tsils €
1 s jto] d3g dedes tsIsCter 9 OW ! d LOCt" 9 OW ! C
{ Mdzd BT oMy COfdazdzvtedets] ks SIsCter dzt
Mt dazsm! M IsOE82 d&OGctkzL C52. 1 B4 ygdio
dzO0 i3d dzd &3O dz! des HEBMIsOlstsydesdz EkZtctso dzj fn
B sOBBsdZJ YU MSd2 LOftetsm. 1 J dzlzdzr |, dzf Md3ts s
dzi ddzd E Otelsjtedsdz, 3 " jyde 2 Mmdzs?2, B dzC
SOCYyJ MEsmsedz MsCtcOh Ols! Mw.

l jHh O totsdz ) tcjezdzw ydd BICtesydtes
BB sOBsdZd Yy MSddz W OC IsstcOds, dzd ¥ 4 dzd o dzd w
dzj tc o dzts 2 mdmisj d3r d dzd Gzt Odz! dg" o3 - W C

Odzc dsIsj dzL d dz) . v € Odzd , MdzOB Y O 3" § s to
JHddEgdfyO ddsj ¢ ls oL ISy dets fiyls ! C sdzlstcts dzd te t
slsdasmdlsj dz' dets dzgj L Qo dMmMddis s ¢ j BsH d dzOd
YJ dzlstc Odz! dats @ ts ftoesdmntyHjddWw, Ylsts wo dzv
Mtsm e Odzy ded W Gz sMisOL O. s OC dd3 sSBiOL t
SCOL" 908 hddsd odzdwdzdy dzO dBJStwesydtes zdzw:

cdMmistsdsd » Oded ud ME d 4, G d friisotshigly st Hstslz JABPH d
1 st d3j 7 Oad g &l @zls it jlsasz dej @Ry d ¥ & &zOH € s
teOMmilswy J ded d o dzzlsted MsmMizH d MBB BzdrQ dNdzjoded J
ftedotsHdlsmw o Hi2Mlsad] ¢OG& desHaljBs d® |
odazlstej dzdzj 2 MtjH' d shkhjhsedyjlsmy L
p0OLBOCIkdodsy 7 ojhjfms, MddfoOlsdyj Mss2
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- tsdzd dzj tc ¢ djWRjtdniids2d dsdzdzw y d d . sdihdzstctsHtsL O
MMz dmMisse s IstsdzzmMO L OC dz¢ yoOjIsmw o t6OL ®
cdysSmMdud MSdna EfMdsed? (foddxjddi §OLy
Bz tols. Mmls. ) BjL odzdwdadWw (rdd F dzdtOjL stPO tis
HOo dzj dzd J CdMmMzstesHO COLT" 90jls ftetslsdor
Body j LdzOyjdedj Hdzw WEdCydosddtese Odedw 3
GOL , d s dz 9 SHIStIGBH O, ftocsHEZC ST dz3J Is OB s dzg
Ctsdzls j S Misj @O igd3® AiEOdEs].0 j d3

Vi tcOo dzj dzd J zsC Odz' dzr a3 Ctcso ssBtcON j dz
fdzj HizE W d0  d3j 7 OdzdiL dissdsj dzjidzdfijls th QOB ste O C

ftoj SO Jazdzw tedzr @ MW ddzSlsjtetsea. R B Hdzj dady
Owlsjtedsd d §Ofdddy tcsodL (RP dzg dzi$ gaj CCQ) detejbLt
MsfkHse .

]l BH oLHj2Moadj BB c¢df jteBOted yj ME sets
tcj edtsdzOtcdzte s CtosoatslstsC O d Wkdz2C ydd mdzOB »

[ S OHdOdz! dzr 2 CtotsotslssS Mmdedy Oj Ismw
L Issd3 + dzj tec j IsdRPcRBEOtcd Otsdzgzd yOJ Isfw  § s
LWWjCls. YIsts BBsy JIs B' Is tsBl W Mdzj dzts fn
1 Otz R EC OB BBt [Zedv I[| HESlSE O] HSEH j
ftsorh jdadesets  OteydOdz! detséts H Qo dzj dzd W ¢ d
fteibitefjoOjl Mmddxdddd 6 djnOddL A3z,
CtesotslstsC © {1Isdrn kMmMazscedws dzgj ftsCOLOdz d
sl widaw j Isiw  Isfsds W QUG EagydzOY  Otelsj ted W
CtesoatslstsC O, dzj mMEh jets OtlsjtedOdz dzz¥ cdt J
9 4 dzO, fMtsH j oy O OW  Ctotso ! M d3j dz* " d a3
Cs3f j dzlmMdelzjls flsjter §jteWbkedd. stotsotfstsd t
vdLrdud MEts?2 dzOctelzL € Mdedy OJIsmw o EZMmdztse
) st Y4 o tcj dzw By jls otLOMISOIs! . g dzj +
BjnOded L BHZOGPIE j dz' desets dL d3j daj dedw toj ¢ d ts dac
1 CMstecOCydd ¢ diezflifiisH X j § § B t€O&R odis IRMs € )
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gLBr ssydzsets ftsMmlskzyf dzj degdwvw CdMmdzstetsH © fMdz
fjteWkzLrdw dasCHoteHAdds; [ 6] tLididss) datse dzv j Isfqw fMmdz
o' MsC B2 ykemlseadlsy dzt desfmisd d L OeoadMmd d3dsmlsc

vsdzd ) j dedgls €t oo Bsdz! W Jdemisea ] Btec Odatso
GJdzj cOdzd L 59 Odzdzts 2 cdfjtesSmMduyj ME 2 9 O
CtesostsBtcOh jdzdjd d L O dh O h j2Ckdztf BAFH|B S
vinddzj dzdy CtotsotslsBCO X4 tOMMdZ3OdE dsec@j w2
CdMmdzts ML, d © O § | clsfipw  d dzq d dzts 2 Misd § 4 dzd
ylzemlsodlsj dz' detsmisd IsC Odzd) o ts cdniifj AzOs td]Gnds
Stec Odzd L o3J dedz” 2 kZtetsoe j dz' | SHdZOCt jots Mmisyj
MemMkzH O ¢ MmMshizukE.

Il 7 Q dedesfyls! 9 0L B8Ctsdemisted S ydd fetsf tsteyc
CdMmMzstesH O, ftod 1 Istsdz BBOSCMddzOdz! dzr 2 + W W
slIs 100 Hts] 20P¢ GELICAzdZsets ftoj HY dzO Mizy § dac
dzd L dzOydlsj dz' dats. v OC Y J§ Mis@d d fda Is o ®Is ts T tsdz
CtesotslssC Mddz' dzj j, Isjd3 Btsdz "j MsmkzHSe
mMded Y j dzed W MOzte®Udolf ¢ dMdzstesH O |

1 Bdzjj f§tHo jtoy j dg otLHj2Mlsoade € dMmdzst
f steWHC O, o d3JidiS td iR Jfieddy) thdfsEaq jHSs Mz H T HdOC
80 diCd3 L dzOydlsj dz' dzs Btsdzy 4 toj L dMmisj dzls dz
1 sl B 1 Ists@ 5, CdMmMzstetsH dzOtelzh OjIs Mtsmiz
Yyofmstsisz d Ok dzdlszulkz, fjtedtsHr fjteWkzLrdd

ssdzzfn Mohdkzd sk j Isfhe o L OsdmddBsmisd tsis
sCOdzi 2. wbkhjMmlsokerls L d&zOyj dzedw dzOf tew y j dzd ®
Moy Jj et HdEI,0yd o< d dis SsBdafo L lisEzdzS 5 ff t
mMemMsswdzedj jteWkzLrdd ftsH MmMeotd d3j sOB tsdzd

vyjdg orhj Ztcse j dz s¢mMded zOydd, Is § «
dL d3j daj dzd J Is ts dzlz ) O. sdmdzstcsH dzOW 9 OL ¢ t
dzj MCtsdz! €dr BB - OdzdL d3s O .
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LMIsOdzts o dzj dzts, Yylsts Mk jtesS mMdHdzr 2 O dz
cdfjtesSmdud M¢dn [kMdaedhchj,ls fipstetsiorjod® ] st «
cdf jof sdzvtedL 28 h j et YWOCIsste O, cdyf jtcB Ot
qdzcdBdtoclzjls {1 dzgHhsIsj dzd Ozt dzgz¥ M delsOL 2 B M
LWWJiCls. wbkhjiMmsokels HOdd j] & wtsdd dj 2¢
[37].

it OL desztctsodzj o j] BjrOdedL d3¥ L Ol tsis
tcj czdzdtclze s § sMmiskzf dzj dzd j CdmMzstesHO M
Cesdzd yj mMlso ©Or, dzj o' L " 90OW dzj HBMISOISEC O ( G6¢C

J Hd2OC 5 fted dmud tef ©Odzd d Codstf § dzM Ols st
dLB" ssqtetzdtgj Msoa ®© Ekcdzj CdMzsets cOL O, tc C
Misj dz2¢ d, tMEkh jMmlsedw j sOY yjtejrL OCIsde Oyd:
RZOSC s dzj dzdJ BsdsEMdHO OLBKO.

Il Htlktst(Mdyd MSEks MIsOHd® Hj2Msoadw Cdf
o Wkd yd s desftdoats® dafiaddqdo . sOC Eyj &k tsdddOd
Mg, wddyOjlsmw Issdzkfm w184 d bktetse jdzr yd
l sLteOMsOjIs Cdzyj delstcOydw ftosdzOSCIsd dzO, €t
sBd3j dzO o jh jMmlse o Mlststosdlz Odz@p dedas GBL T
OCIsdeadtlkzjIsmw Gcdz¢t Ctsdgj 56 J daj L , ElsddzdL Oyd
sBd3j dz fjtojstcdjdzEsdolzjIsmwy o MmMbtesdzz ©6dzC
WEdzC yd sdzOdzr dzOwv MmlsOsddzdL Oydvw o3 kB tcOdz 1 |
1-3 Mmsjfdtsduds j] Wtstedzr 1 todlstesydlstsea, yl
WizdeS yde Cteso d o dizj Misj fm ddzls§ deimd W d €
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Cslstets] IstojBlzjls d3j H 41O d3jf dils[thOdtslzr 2 Is jif tds@itf-
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L 2Oy dlsj dz' dfsts dhigfdrd) Lindsle'ts S lsOdzr dz2f 7 1 f L tsHt
Lfdazjdimdd?2 d tdm$ odzjL Of dzts?2 dzd 1@l H ME OL

10 BhdtseOddd Matydmisd &j-~O0ddL d@3tso
B SBHdJEO OdO&ZdL O I i Hisdzy dzO tsB dzOH Ols
Slsdetsh jdedd SCdMmzstetsHde 7 MEzHutstetse, Wodzws |
SlstcOo dzj dzd Vv [BY MEzstctsH 53

s tets d3j s s, L dz2Oydlsj dz! dzr d3 dtej dd3lzh §
otsL sy desMmis! dzj f toj tor o dzts Gl txidsisiigdB jRde@ dz6 Oo {
e j ehfisAftwlzy j dzd?2 M yj dz' ¢ f esWIHkOCBd B
dmMfsdz L s9 OdedW HOdzdzr » OROZJL O 1w HAV
Odzj s©O o AtsH] bttjddttsostsydtsets ftetsyj Mo,
L OB sdzj 92Q.dzd 2 |
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Lol of 2o {rfJIARrR®IRFR I R (1 L] d1LRC

it OBtsls O o' {f sdzdzj dzO de® fn s @wdzjs o dClsQYWdz! HAS -
Ckteslstsdasedd dnjwis tajdsn Meosftfteii S d30 M skils d o
AjHjtOdz deséts cEtsffzH Oteflse j dzdatsets BB HY j Is
dzOkz ydz 2 yj dzlste A f B8R Fy§isRj tc Odz' dgr 2 &34
BdsWwdedRjjdziste dqdzd dzd ¢ . R. 1 RZtedzOL W dzO€ .

2.1 [jltsHtsdazsedwYy dMmMMmdzj H s O dac

[Bl jSIstsdz dMmMMmdzi Hiseo Odedw o1 fMisizif fosladIs fdd)i
HO2o9 (B7 yjzeBEEd ™ j , GBHdz ptePig] B @ 2z¥ Y5
fSHO SHdesdgtelz y.j dad W tdzj H dzd 2 oL teDls 2 2 Mdzjni8 .6
1 OB zOGsotcj d3j dgdets o Mmjd3 EZyOMmlsded s Odz B Md
stse j dedetsisd tod d3j dgv j d3" = BBj IssH 59 d fnfny dz
BjLBY OfMdegsMmisd HddzW LHBtS ! W, 1 to] wdizdg!] IsiA
fdm! s dedetsj] HBBletSo sdz! detsj d deW stcd3d tots 9 O dgdzt

rqL 02dz dimMmdzj Hise Odzad W ks s tsy K jsdpd i j fisod
11V A Al 1K ddg.ztcdgORY dzO A 1 ¢ 4.9 7d B 3 B ls
Motslseo jIsMiselzjls IstejBso OdedW oz mj dz' id dz€ ME 52

R fnfn daj Gudad j ftotsn tsH d dzfs ) Is tc d 1 1sOf O.
fteso sH &zl Gftesf X OdzsB dzO L H G iefistHH gits H d2
fsetelzy,d ddyjdeBsd] sted v, dL d3d t6g ded J Otls J
fsCOLOIjdzj?2 lwut.

) sfdzj {stsets dzO oltstetsds { sOfj Hobkno t
fsdz3j h Odzd © BOtBCORjtelz d fHtosotHdddzd G
EmMss?2 ydfess i smtsezia st ® . s Oo 18]t O dixfH dzts o tc j
ftesHBd OV tjcedmisteOyds 1 ui .

stejIsd?2 1 1s0f ooz tfdzBddW 5 ¢ sdyOdz
sCMdejdoydd. RME ' szjdk & oL otd®h Odd o
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tOL B " Odzd o Y tsdztsyj ded d ffdes™ oz jdfsfAsta] Is Qfldndh
e OCydd ¢ tcszffdaztsrizizdzd L PYLGR-123, 124 |

tdLizdz IsOIsT dimMmdzj Hiso Odzd 2 O df@izted] Ltcff tdoty
sSBtcOB OIS 9 0dzd MIsOIsdmisduygd Mm< d .

2.2 [jlksHr dfMidjHso Odad W
2.2.1 [BhjCzddzdui MSdj d WkdeS ydsdod

[Bl jCIsdode 2 shditsis to, dL d&3j toj ded J Otcls
ftesdL o 5H d dzqd o o Odddizistelz] L # tedze 5 § dzd fn Is j ©
22N% bkbttsds M 10 HB 12 yOmtses d3j sH S
1-3 B dzzls SlsHTr RO d MsOBddzdL Oydd § kzdz
stsdzs 3] Istc © -1AOM YA &D Company Ltd., To
s dsdp JstsdP¥ J ydtctso Odzd ! G tsolststedzr d3 dL d3d to g
BsHjdzd. 1 tsMmdzj 1 Istsets ftesdLotsHddzd f WIsd d3
mMdumswslse jIsMisedd M Istcj B ts9o Odzd Y@iafHts fipts @ dzn O f
BhjMbaQo JesO®) 8 Ogzme Gsdg ydd d + dzj &
[123] . RMr lzjd3r @3 L Oftcjh Odztsm+ o L Istsls HJC
fdhk, doOttkzhdehdrs LOftjls, O IsOCxJj dzdy
dmy " Is @2Ed 2

stcOLE fMmMdzy Hodkzyjddw or-tHI - HOdad
BjHIJdYddemM S ddz tcOBtslsded S sz tcOL dzgj " Odzd MmdH W
t14400 (JJLL c¢r O2ols] A dptdshjet@ozdelige ,  { tsOdpLdle
ML HO9 Odzts My OB Mtsdzs Is dats § HHCODjde3 dad § § JOtg j295t
H' n Odzd J 100 % B3d Hdyd dzm € d o3 CdMmMzste B H 5 (
fsHGdzg yjdedzr | € dLtdzdteses Odzdesdzz S dMmMdzstets
sCtolzy O h Iz MtcjHiz) . [ JHdyddzmM S d?2 OBl
dL i3 toj dedw Otelsj tcd Gdodidg alay v € tgts ofwkldis 6if©®  d iy
mMkei jSIsdodzr j d  te=BLi dgEClHd o s § d ud ME 56 s
| 4 @34 Hdzj dedets §tetsdL o SHIBdZY  wW@ikayoy [ffssv o dz
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mMemistsw dzd 4 LHBSttse ! w  dJdzd ¢ ted L dz@ Ssts odjntizd duy
75 BgRzE®OdZdY CdhMzstesHsd dMfr skzjdgr = or of
o YN jddj HdoY LOfdMd Jluat o {Ysitj,

dMmyd L dztso § dzd W Cdzd desmils Olsd yj M 52 tej OC yddg
COtHdtsddzls jtco Odztse . 1 tod 1 Istdffds mds s padafts o j
fsCOLOIjdzj?2 Jlut fYtmMtejHMmMsotsdy dzOGtlkzH dzr -
fs Bluetooth COdzOdzz f jtoj HOYd HOdzdz = .

J Yyjdzva S OYJ Miso j dedets? BGBtOBSISCd tojL
ZOYyodz© d L Oo jth jddw ofMminrm L IsOftse dmmdzj +

10 dfigadzr RO J vt HtosdL o sH ddzOMm! HOIyd¢ ts
(Polar Electro OyFinland)[61, 71-72, 7495 Nts M BO tcdz® ez i j t
mMdMmilsj &3¢ A nrd rfotddddzsQg dzdw El i te HRV 4.5,
LLC) [122-123.

b dz0dzdL twojtftetizos@tzdg dzO 1 CJ1 [ M ¢ ted ds3d
sBJgMfjysi dedw Kubios HRV Standard 3. 2. C¢C
Misd 4 dz* ¢ Ctstetej S ydd Otcls $X AHls ts df tc d dg je dzly dz
BOIj BOIsdyj MEts?2 disHjdzd BT Mistetsets f Pl tiz
YoOmils tsis izt § tzQ113]. ¢ |

J nSH | OdzOdzdL © HOdzdze' =~ S§ ©fon o dzy dath j
fsCOLOIjdzj?2 otcj dzgj dzdets?2 5B dZOMIsd 1 vt :

f OteOMd B Olsdyd MSd2 ddzvnj €M (PNS i ndex

Md B Osdud MSd?2 ddenj &M (SNS index);

Mtcj Hdet 8 HAEzddzk ddzlsj tco OdzO RR ( Mean RR

MigHdzs ¥ ywdw ( Mean HR, BEHOt/ &3ddzkzlsO) ;

¢ stej dz CoOHtOIsdz 2 dL dgdziH j S MO dzOf to
1 OjJomCsdizz indef)]; ( Stress

MisOdzH Otclsdetsy BISC dzsdej dedJ d3d ¥ EH Otde = d

MilsOdzH Otelsdets ] BISC dzsdej dz2djy Yydvuw (STD HR,

B dzed BOdzr dzzs  BOSC M BBOdzr dzgze ywuw (HR
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Mtcj Hdza] Co OHtOIsd ydetsj L dzOyjdedj tOL dzd yc
( RMSSD, d&f) ;

CdzdyjmMsots ftsmdzj Hiso Olsjdzt dzg" » ddzalsj tco C
yd @3 dz0 50 d3m ( NN50) ;

ftotsyj dzls fsmdzi Hs9 Olsj dz' dzf = ddzlsj tco Odzts o
20 50 i ( pNN5O0, %) ;

stcj Zetsdz dz" 2 dUdzgiz€jn et Hjdzj dedw ff dzts ks
cdMsetcOdRRdE RR dzO Moty or Mslskz ( RR tri e

BOLtolze hdteddzz (h dtcd dzz dedjstomoCiddtys) R
a3 123] [

1l yOflsHstdsdggisddy OdzOdzdL © 1wt orf ydmdzw dzd ¢

fdSsoks yYyOMmslskz Byjd ddL¢syoflstlsdts

fdStsobky yYyOMmMsslsO ddL CtsyOmlsslsdztsets HJO

fdSCtsoalzse yOMmbtlskz o MEX (WHFMis gloyse s HJ

OB Mtsdzs Isdzzs d3tsh desfmls' YyQj,dd4 dzgdu)S srydOs
&3 f);

OB fts dzv Is dzlz ¥ Bsh dats fyls dzd L € ts Yy @ lsltsSls dzty,
(LF?;, &M

OB fts dz¢ Is dzlz ¥ Bsh dzts fiyls o -0f =4S 5 YOUT) Is 15 lsidd
( HF ?; dsf

e OtedW 5 tgEf desfizd L S sYOMmistslsdzsets HJ O
EscOted¥ &5 BBsh datsfylsd dzdL S sYOMmlssisdascts H
e Oted¥ &8 Bsh dzgsfisd o' MBS sYOMisls dse s
skdesmdls g dz' dzlzs d3gtsh des s sy dz' -0 dzd 4 C 13

(VLF, %);
slsdetsmdlsj dz' dzz¢ defts "Cdeafipldn s ©Is detSe s y) 0, A

(LF, %);
slsdzsmdlsj dz dzzs Bsh datsfyls? -0 9 4 i) tg Sty Y OufipflsAyl:

%);
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OB fts dzt Is dzlz ® B h dats iy ls o8, L 1655 y Q fiyld ts Is ezt 6
detsted3Odz! dzf = jHddd yoOms dL di3jtejddw (LF, n.
OBMbdzs sdzz Bt sf®iilstsdstzsd s 4 P, 1Hd O
detsted3Odz! dzf = jHdddyoOms dL di3jtej ddw (HF, n. L
sBhIzs diBsh detsils: M jS®BO Jlut (Total p
silsdatsh j dzd § dzdzdf dAsE)lsEMIs sls dzts 6 5 Hd Of OL
or MsS syoOmlstslsdzse s HJRFOL 52O (LF/ HF, rat

RL dzj dzd dzj Dz’ iz P ts SOdz)j i jz ez dfq :

flsOdzH Otelsdets ] tsIsC dztsdzj dedj § Jtef j deH d € &z dzw
1 2O Oty (SD1, M) ;

MisOdzH Otelsdetsy tsIsSC dztsdzj dzdj o Hsdz dzd dzd

(SD2, dm) ;
slsdzsh jdzdj SD2 ¢ SD1 (SD2/SD1, ratio

ftedsdzdy J dedzgz 1 dzlstetsf d ¥ , ColstcOW  tsiste
otcj dzgj dedz" = W HBSO 3 yEZHOWdzer = ddalsj tco Odzts o
o Bitetsydzlzs 1 dzlstetsy g, ColssteOW dL d3j

o tgj d3d dzdz n tcW H SO d3j Y ZH Otcdz R d dzls j tgrp O«
SampEn);

BdMstej dzHtsa ™ 2 OdzOdzdL Ctsdzj B Odzed 2, s df
(alpha 1);

BdMstejdzHtsa ™ 2 OdzOdzdL €Ctsdzj B Odzed 2, sq d
(alpha 2) 123].

2.2.2 [jlsHr MkOldmlsduj MSs2 GBI

tdLbEkd O™ 0OdzOdigL Oo | ls@® B dadilasdy q2dzdtc j H OC
2016 HAawshgREZMsOlsdmisdyj MSs?2 BBkOB&ISCd
109dMmd Jet ot etjd¥ cdfjtwBOdy Mss?
slstcj L € d HA&dlsj d GEEPszdi d % s 630 dhiy 114 B512J. dz!
ldejLizdz sOs®dgd OBZOdzd L ®BOL H j dzj dz2@ O 3 Isd{
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1 bdfofdmd, ©sboOyoshdj §O0LOndkYf Olsd
Clstsfef & Yo Mdify Odzdzd dffis M Isdap dwdgifj dzdz

2 bkiqWtcOcdjdas', ROw©OSIjtedL s hdjmw ot
H1 o, HdzZv CBlstste’ § zifjappdziiso JdB&®L @B § dzj 2
Mesftetse 53 HOd&] ig2'dgiz LoBOUHA] ud dzd § &3 [ [ s, L O
fjtedtsH’ gOdHBEEdP ] dzdz' j ;$OC LOYfdfd 1 Is

3 kiflstejLCd, MY tootsOH O dd MY s h j
o jddyj ddjd [Jdoshdigddpgzadr f§tcj Ct6On j ded W
sCMdcej dzOydd d tOMmyjddoOj i && COC t©OLodLk

stesd] ke, OO&JLE f§oHo e Oddm:
sS¢Mded deOydd d fsfdzj dajd .

slsOkdMisduj MSd2 OdOdkdL f tkeskdtEnSt f
Python 6 ts ¢ tc Ste§Tethv. 3.16[7].

[ dzw tcOMyYy IsO dddzd BOdz! dgts dzj 5B tSH d d3ts
ftocso jHjdedd dmMMmdzj Hsea Odzdw, o Ctlttesdy { to
BiyHE Mets? ctbff dMisd Lo Odd Wistdk dt

N = 2* (Z./2 + Zp)? /(d/SD)?,

GHNiteOfMMydlsr 9 Oj d3" 2 Za/s 2 ZbdsL dz0 B s te§ o ; dzfs e
tOMmy ted HJ dzj ded Vv  #/tex figftsististe V) bsddtis® ediatiafsy i M < d o
COL desfls! Gk § o SDiffitsij g L o0 PISdEd) ;i <

lted Etesodzi L dz2Oyd dssm&gd D], Oy dO , BN dis
Hsdzy J dz2 MiMmisOo dzw Is 20, 5 f OydJ dzls ©O. g dzj
gdmfr lskzj &3 = H dzw COYHBS2 oz H 5 dzy dzts
HisMils ORMAL) dz

ssdzd yj mlse j dzdz" § f s5C0OL Olsj dzd syd dzd 9 O
detste 3O dz! dets i3z e OMY toj HJ dzj ded ® v ddIs " (¢ te
dimfmdz Hizjg &3" = B dajd 50) deadzd €detsfdsQ to Y o
dmmdz Hizj d3")f2, 166103 4 50
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s tsdzd ud Mise j dadze" j f 5S¢ 0L Olsj dzd , ddsg & " d
sfdm" o Odzd ! Mg J i dzgE" ‘Ote d W d3j Is M) J ik d R Is B dpHd
SlsC dzsdgDdzd 2ct6Odzdy 95 % Htso j tod b R §E18d2#Id45]. d d
Il Mz yoj ®slsmizlsMmlsedw dtsteddOd dtsets 60O
sfdmr o O0dzdfm: fm f cMEgsh gt dadsy Hzf © & od teds DA 2]
Q3).

4 e Oo dad dzd J Ho lzn Ctelzt i ts Ctsdzd ygj mls
deste B3O dz! des] tOMYytc HJ dzj ded J , ftod Ekfmdztse dc
f sdiish Cetgcdtsj tod W #ls! 8 Hj dzls O, ftcd dzj tcOo dz'
fsishCdbjtcdw vi dzyO.

o tlcOo dzj dzd 4 Holzrn Gtz 5 Cdzdyj Mise |
Cobtetse s sls dzd Yy O dzts fy sls dsttdOd @Gsdls j G
[ Odztzq Is dzd .

[ dzw MtcOo dzj dzd v Istcd m d B tsdzj J fne w |
tcOMY toj H J dzj dadzets 3z Ctsdzd yd mise j dedtssrizizts W @ Tels B
HdMY Jtemdtsdedzr 2 O0dzOdzdL f ftsolistedsr d&3d dL o
dL Bj dzgj dzd?2 COLOLjdzv ©® HJddZOBdSCJ Pilpided
Trace . b sMmisj tod stcdzr 2 O dzO dzd L i tc ts 6-Qstel off lsigimtey
dls! 8 HjdalsO MsfzPtcOo C 2 Mm

lted MteOodzj dedd Itejnmn d BiSdZ] J L O dMmd
Cshtster 7 Blsdzd yodaztsm: s dsteddOd dtsects, dMmit
AModH BORO M Of sMmisj edtstods” dzd Mtc Oo dzj drddyOgEO
f  s{ tevA@dgfRP4].
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Lol ot vl vy wfiwvlr113m Ruew[ [

31 tej Hdzi dzdd ddeH do dH fndyr dztirQ d & i5d Wy By
Hj2Mlsody SdMdstsH O

I dimmdzj Hse Odedd fteddew dzd EyOMmlsdy 67
MsmlsOe ddz 24, 2121N717, ,9383 Nifig Ol BHioEdRjisO O N7, 25 ¢

lted Byd dtd Misolsdmls dfug MA J Glsigd dBsigaxis P tc d
lut k& ofjn d e risdiAg) d3f emr W o dzj dats, Yls ts fr
fOoOmMd i3 Osdud Mésets d MdBYfOldyd MEsets d
Mtsslse j Isfise j dedzts;  Gigls ko4 eiigd C 9 Q ziBHEOo d dzO
ftej Hdzaj 2 H dzd dzRR off GAD] RO PEAPIS O dzd 840, 1
Mstgldsanls o § tzges dzv W i ly@idaH, Otcls dztsy B Is ¢ dzts dzj dzd §
BOSC Md BOdz! dz" j Yyau Nntsfipls ®e9d, dzd 2 , 7730, N102, 7 2
86, 92N12, 66 kzH/ dfdbs dn@BSBRINKY )5 ) dz@Bs J d&zO
d 9 figeyj.H,dzj j pNM@UF dz04 N2, 13 Ised Wi fidsdi - Ots
o tcj d3J dedzts 2 sB dzOMisd l ¢t B dzd ftcj HMIs
sted Odzc zdzv tedzse s dodzH j SMAINKE1 28 NA9KR3I )L, §9 1

[ dzv  dgj dzd dzj 2 dz" = Y 8COL Olsjdzj 2 BT dzd ff ts5¢
9 j dzd BPlzOMtsMis O d d&zO 1 BRBI 3&fy,8 2 d3 jdzind O dsds dzts h
Hiczke € Httkzek MMisOeaddzs 2 AFEB R&EMB Do d dzQ
Mtcj Hdzd 2 5 OL OSBaneEni 1 , dBs5eNe jdB8dd O dz' B j Mls t
Odz0dzdL © SO sMiesyde = d H G dzd i) tc =y d2 87
Mtstslse j Isise j dadzts.

{Uj 2¢O ¢sC0OLOjajdnjtontigdds2j i3" ~
v OB dzdyd 1.

v efpjn dMfrbkzjdr n tyjddes OdzOMm! dhAt
HifRsodt CdMdzstesHO ft5 MisOdzH Otelsdzts?2 3 IstsH
[13. u 56 dz@ydpt=izS j, My r skzjdr j Br dzd t6OMmY toj |
dzdL Cskmists2yder 7 s fk%)e,d digts j2HL dzjuizidmsto i ff 5
(35,8 %), o' fiBtQtsxfletsdWhd®r § 3 2,
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Y O fdstshiplsizs 2 ) jSeH

edlsdzO0 ofmjnr dMYr lskzj B -
1 5C OL Olsj dz 3 95% [ R _
58 &ZOMs q MNSD / O 7 OF min max
VLF, (Me) 0,03 0,031 0,04 0,02 0,04
LF, (Me) 0,09 0,061 0,10 0,04 0,14
HF, (Mg 0,20 0,171 0,24 0,15 0,45
VLF, “dpfe) 54,42 25,75i 104,56 | 19,81 | 131,37
LF, “dbheg) 493,27 414,247 798,87 | 101,43 | 1759,50
HF, 2N S)D 174, 37N 153,61i 195,13 | 24,38 | 450,60
VLF, log (Me) 3,78 3,251 4,52 2,99 4,88
LF, log (Me) 6,18 5,841 6,28 5,31 7,47
HF, log(Me) 5,15 4,541 5,50 3,19 6,11
VLF, % (Me) 7,56 4,02i 10,67 1,58 19,11
LF, % (Me) 67,40 56,58i 74,63 | 33,27 | 90,86
HF, %(MN S)D 26, 6 5N1 2366 29,64 5,48 53,54
LF, bkm@&RsDjH 71, 30N1 68,08 7451 | 3830 | 9431
HF, bkm@fsSDj+y 28, 85N1 2575 31,95 5,68 61,64
Total powerdzf(Me) 688,95 594,56i 881,76 | 249,04 | 1936,50
LF/HF ratio(Me) 2,42 1,641 4,35 0,62 11,70
32M00OCIsjtedmMisdS O dmyrlskzj &3 7 §t5 HOdadz

3.2.1

ss¢Mmdud ME SdBEk

fjtHjykses todlsEo

jtHjykses tdlsEo

| szf il dedL € sieindk s8 Yaamld sz | 2 dzd 2

Mtsis @add d 0 Bkj Is4 8 Mtcj v dzv ¥ 7 250065 |, IskjadzO8 dzi 2

MOtc QWY J tsdzfiglslsf O M dzd L S dd3 kZtetso dg

Hj 4 figls o1 @izdA dish) @EADEGO® O o C

9
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178, 05N4 s8®DL g dzd Jut dedL StskMmlsts2ydoer A
v OB dzdyj 2.

vsOBdizdy® 1 B8C OL Olsj dzd 9 Otcd OB j dz' dztsfisd mJ
dzdL CsEMmlss2yder = dMmfr skzj d&3r -

- 95% regi/ _
] 8COL Ol MNSD [/ 0 min max
F

JYyjdz€ 0 BCOcPBj degles?2 tsB dZzOMiIsd o Otced OB
(MlsOIsdMmisdyj MSdj ~rOtOCIsj tcd

PNS indexMe) -0,97 -1,067 -0,17 -1,44 0,12
SNS index -
- 0,97 N 0,671 1,27 -0,02 1,87
(MNSD)
Stress index -
- 13, 94 N 1287 15,00 9,73 17,88
(MNSD)
Mean RR 3
825,94 808,631 994,41 734,82 1011,68
(Me)
STD RR,d3fn -
. 30, 82 N 28,321 33,33 21,38 42.49
(MN S)D
Mean HREZ H / 0
72,64 60,341 74,20 59,31 81,65
(Me)
STDHR, Iz d
fe3d 3,27 2,427 3,54 1,67 3,91
(Me)
Min HR, 2 H / 3
62,65 56,1171 67,96 48,40 70,32
(Me)
Max HR, EH/ -
- 87, 78 N| 82,09 93,46 69,53 108,60
(MNSD)
RMSSD,d3fn

e

21, 34 20,501 22,19 16,31 24,89

(MRSD)
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- 95% regil/ _
] 8COL Ol MNSD [/ min max
QF

NNxXx, &z H ~ .

. 10, 67 N 957 11,77 6,00 16,00
(MNSD)
PNNxx, % (Me) 2,99 2,981 4,35 0,98 478

J Yy &z€ 0 fsCOLOIsjdzj?2 otej d3g] dedets? tsB dzOT

(i stedud MEdJ

T OEOCkj g

RR tri index .
(M S)D 8,67 N 8,157 9,19 6,48 10,65
TINN, d3fifMe) 160,00 151,00 168,00 | 139,00 262,00
JUj ES® OL Olsj dzj 2 yOMmlstslsdets? tsB dzOMls
VLF, (Mw®) 0,03 0,03i 0,04 0,02 0,04
LF,  (Me) 0,09 0,061 0,11 0,05 0,14
HF,  (Me) 0,20 0,161 0,23 0,16 0,28
VLF, *@®f) 28,44 21,541 107,72 20,15 108,07
LF, *¢Kfg) 495,19 493,27 811,51 | 488,98 915,83
HF, *®fe) 193,64 140,19i 253,54 | 123,80 450,60
VLF, log (Me) 3,35 3,071 4,68 3,00 4,68
LF, log (Me) 6,20 6,191 6,20 5,80 6,82
HF, log(MNSD) 5,21 N 4,927 5,49 4,11 6,11
VLF, % (Me) 7,58 2,80i 10,67 1,58 11,49
LF, % (Me) 67,28 57,441 67,92 50,73 68,97
HF, %(Me) 29,27 24,941 31,13 19,53 46,34
LF, Ik fdde) 69,88 62,261 71,95 52,26 78,26
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. 95% r gt/ _
1 sCOL Ols MNSD / min max
QF

HF, [ f(@de) 30,12 28,037 31,64 22,06 47,74
Total powerd3f

719,88 717,961 912,54 | 519,88 | 1412,87
(Me)
LF/HF ratio(Me) 2,16 1,647 2,57 1,09 3,53

JYj &S 0 dgj dzddzj 2 dz" 7 fs5COLOIsjdzj?2 o O]

SD1, @fSD) 15 N 2 147 16 12 20
SD2  @KSD) 40,20 N 37,20 43,20 29,47 56,66
SD2/SD1 ratio

2,63 2,111 2,88 2,04 3,04
(Me)
ApEn (Me) 1,03 0,871 1,08 0,61 1,12
SampEnMNSD) 1,28 N 1,151 1,40 0,86 1,66
Alpha 1(Me) 1,27 1,257 1,43 1,14 1,44
Alpha 2(Me) 0,37 0,281 0,42 0,18 0,66
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IssCMmdud ME sz HJ 2 mbdgdy" df JCha@idzfts deb fipftc c
fjteHj ydese s tedls 3O

] cwkfflkz MtejHdy EMsts2yder s BT dzd 9 ¢ dz
otsL tcOMmls 2t iP8@hLdsds 4 it j H dz 7 5 3@ 1 §,0 , B fzOdzd
i177, 08NVTEsQ0L @ldzgj dzd 1 ut MtejHdzj 2Miss2 ydoer
v OB dzdyj 3.

vsOBddy® 1 BC OL Olsj dzqd 9 Otcd OB j dz' dztsfls d fj
MtejHdzj EMlss2yder a7 dMmfr skzj dizr A

_ . 95% R _
1 8¢ 0OL Oy MNSD / ) min max
QS T QF

[Y] 2O fCOLOIsj dzj D Osiste JOd3 jj cilzteiZss fiytis &f dz @y
(MsOlsdMmMisdud MEdy ~OttOSIsjted

PNSindex(MNSD) -1, 05N0, [-1,387 -0,71 -2,33 0,44
SNS indexMNSD) 1, 49N1, 10,987 2,00 -0,46 4,84
Stress indexMe) 13,52 12,487 15,47 | 9,46 27,61

Mean RRd3fif MNS|8 25, 08 N|771,291 878,86 | 636,47 |1087,01

STDRR,d3fif MNSL[27, 06 N4 |2529i 28,83 |15,94 33,54

Mean HRz H / d3( ¢

. 74, 60N1 16980 79,40 |55,20 94,27
( MNSD)

STDHR, EkH/ d3

. 2, 53N0, 12,231 2,84 1,44 3,97
(MRSD)

Min HR,z H / d3d dz

. 67, 04N9 /62947 71,15 |49,37 86,78
( MNSD)

Max HR, ZH/ d3

i 85, 89 KN147984i 91,95 |62,70 108,39
(MRSD)

RMSSD,&3fMRSD) |2 0, 9 4 N5 |18,43i 23,46 |8,88 30,82
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] 5C 0L OIsj MNSD / 95 % TR min max
Q¢ T QF

NNxx, &z {Me) 9,50 2,001 19,25 0,00 29,00
PNNxx, % (Me) 2,84 0,941 5,58 0,24 10,26

[ Yyj dzC O sCOLOIsjdzj?2 otcj d3j dedets? tsB dzOT

(6dtd3j stedud M&dj ~OLOCIs]ted

RR triindext MNSO7, 97 N1, {7,467 8,48 4,90 10,96
TINN, dz3fiMNSD) 149, 29N]138,18 160,40 | 104,00 |217,00

[ U] ST OL Olsjdzj 2 yOMmlstslsdets? tsB dzOMls
VLF, (@V&SD) 0, 03NO, (0,037 0,04 0,02 0,04
LF, (M=) 0,09 0,071 0,10 0,04 0,10
HF, (M=) 0,23 0,191 0,27 0,16 0,30
VLF, Z?¢hfg) 55,64 39,98i 106,51 |21,75 131,37
LF, 2¢yM\SD) 528, 43N7]424,39 632,46 101,43 |905,13
HF, 2@M\SD) 178, 52N]135,43i 221,62 | 24,38 420,02
VLF, log (MNSD) 3, 95N0, 13,721 4,19 3,08 4,88
LF, log (MNSD) 6, 05N0, {5,911 6,20 5,31 6,70
HF, log(MNSD) 5, 00NO, (4,731 5,28 3,19 6,04
VLF, % (MNSD) 8, 77N4, 16,98 10,55 2,57 19,11
LF, % (MNSD) 63, 07N1157,17i 68,96 |33,27 81,46
HF, % (MNSD) 27, 59N1421,27 3391 |6,93 53,54
LF, Ekm@&RsSDj H69, 78 N1({6290i 76,65 |38,30 92,11
HF, Ekm@NSDj H28, 94 N1}2225 3562 |7,87 61,64
Total powerd3f N
( MRSD) 674, 50N1587,88 761,11 |249,04 |[1123,11
LF/HF ratio(Me) 2,65 1,397 4,68 0,62 11,70
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] 5C 0L OIsj MNSD / 95 % TR min max
Q¢ T QF
JYyj dzC O dzgj dzddzj 2dz’ = fSCOLOIjdzj?2 9 O]

SD1, @& 15N4 137 17 6 22

SD2  (@INSD) 34, 96 N5 |3254i 37,38 |21,66 42,17
SD2/SD1 ratio 2, 53N0, 12,211 2,85 1,35 3,94
ApEn (Me) 1,08 1,027 1,13 0,71 1,22
SampENMRNSD) 1, 47NO0, {1,331 1,61 0,95 2,18
Alpha 1(MNSD) 1, 29 N0, 11,187 1,40 0,84 1,68
Alpha 2(MNSD) 0, 40NO, ]0,36i 0,44 0,23 0,59
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MisOldmisdyd MEts2 L dOydashls! ¢ {te>6ls ddEd j i
LOo jteh jdedw 11 [ fsCOLOIsjd dqd3jdz Isj dzgH j dz
Slsdetsh jdeds € LOfdmwds 3 Idf O, JsiOfe<(@ ,)D Oft
lted OdzOdzd L JjSDY s€ B3PI j dzw f tc d tec tsHn Isdifi) Bt ,
tjedmMbseOoydd L Ofdmj HOd&) ipsidd Mistdud MG 9 )
ftsorh jH=(64 dslh ot o tcj d3w tcj edMmMistceOydd L C
MisOlsd Misdud nSzddzfigospgakszin § shdzj (o] SO
Slsdetsh jdeds € LOfdhedd),20 d InckEPpEsmise dd
H Odzdz" &3 , fsCOL Olsj dz SD2/ SD1 ratio dd3,
QdzOdzd L O 2 QOF @ M P3G o Gr€d= A[2) G dzd 3 J wiad,83BH s M) dz]
L Oo j teh j dzde20,054f 15 tS(sdzsh j dzd e & BATO) MW d3 62OV
dLBBWOY jdzd] L dzOyddi3r = dL d3j dglded?2 1 tcj H MlsC

{ I ME2EEE dZOdzd L H sROaBPIeE izt ¢ 5 55§ dzts dzj dalg®
CeOW dS ) EPE Ploden § 9 2 2Bt dzOH O W diztp ' &z dzO W
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323M0E0CjtedMisdSO dMyrlskjdk o f] of MG
ksSCMdujmMSsdkk Hj2Mlsads CdmastesHO 5 HOC
cdls &30

] Giclzf o M BEMIss2ydor « BN dzd 9 ¢ dz¥ Yy
otsL tcOMmls 2t iplo@hPRdsds 5 fyte j H dz 7 4 QB §,0, 5t fz@dzd
1176, 91NBsO0OL @ dzd J a1t o' MsSCskmists2 ydo
o voOBd&dyy 4.

sO0Bdzd y® 1 8COL ObPtlzd OB j dz' daetsfyls d fMd toH j ydzts
or MsCskmMs2yder a dmyfr skzj &3" =

. 95% R
1 sCOL Oy ¢ MNSD / ) min max
QS T QF

[YjdzS O fsCOLO] dzj?2 o] d3j dedes? BB dzOT
(MlsOlsdfmisdujMSd) ROLOSCI]tod

PNS indexMNSD) -1, 14NO0|-1,43i -0,84 -2,07 0,17
SNS indexMNSD) 1, 44N1,097i1,91 -0,14 3,11
Stress indexMNSD) 13, 67 N{12,11i 15,24 7,16 22,95
Mean RRd3fgMe) 869,83 773,97i 985,21 | 698,98 |1051,78
STD RR,dzfifMe) 27,96 25,271 29,01 |17,93 |40,21

Mean HRfz H /| ’3d dz

~

75, 15N]70,37 79,94 57,05 91,30

( MNSD)

STDHR, EHMBSD)L2, 6 3 N0 |2,357 2,90 1,53 3,80
Min HR,z 1 / digpz (| 70,32 56,451 75,30 |[51,52 |81,19
Max HR,iz H / dideiiz (90,17 77,55i 94,08 |65,66 |101,03
RMSSD,d3fifMNSD) 19, 55N417,77i 21,33 |11,70 |27,76
NNxx, z {Me) 5,50 3,001 8,75 2,00 25,00

PNNxx, % (Me) 1,73 1,271 3,50 0,49 8,45
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) G H S d2Q sdggdj e Is

. 95% [ R
1 sCOL Oy ¢ MNSD / ) min max
Qg T QF
JUYJdzC O fs5COLOIsjdzj?2 otj dBj dedets? tsB dzOT

(i@l bt

dud Mm&dd

Moy XoX N W |

RR tri index(Me) 7,79 6,671 8,27 4,82 12,44
TINN, dz3fiMNSD) 148, 411131,27 165,54 |87,00 |226,00

[YjdeC O f5COL0Ojdzj?2 YyOfmlktslsdats? 5B dzOT
VLF, (Me) 0,04 0,031 0,04 0,02 0,04
LF, (Me) 0,09 0,06i 0,10 0,04 0,12
HF, (@Me) 0,19 0,167 0,22 0,15 0,45
VLF, Z?¢hfg) 44,02 23,071 70,93 19,81 |117,84
LF, Z2@%Mm) 475,69 288,931 731,01 | 202,25 |1759,50
HF, 2@M\SD) 141, 95111577 168,13 |47,85 |249,63
VLF, log (Me) 3,78 3,141 4,26 2,99 4,77
LF, log (MNSD) 6, 16 N0 |5,88i 6,43 5,31 7,47
HF, log(MNSD) 4, 85N0 /4,59 511 3,87 5,87
VLF, % (Me) 5,67 4,317 7,78 2,52 18,65
LF, % (MNSD) 70, 21N164,23i 76,19 |46,95 |90,86
HF, % (MNSD) 23, 40N17,87i 28,94 |5,48 48,08
LF, bkm@RsSDj H. |75, 82 N]7001i 81,62 |49,40 |94,31
HF, bkm@NsSDjH. |26, 21N]20,60i 31,83 |5,68 50,59
Total powerdzfi{Me) 614,04 452,971 939,12 | 318,95 |1936,50
LF/HF ratio(Me) 3,94 2,031 4,57 0,98 5,70

{Yyj dzC O dzj dzddzj 2 dz" = f t5C Gy @lst jj dgjdAs casO |

SD1, @fSD) 14N3 127 15 8 20
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) G H S d2Q sdggdj e Is

] 5C0OLOIj( MNSD / 95 % TR min max
QS 1 QF
SD2 W& 36,32 34,361 38,48 |23,63 |54,81
SD2/SD1 ratidMe) 2,87 2,391 3,46 1,88 3,57
ApEn (MNSD) 1, 00NO | 0,91i 1,09 0,60 1,24
SampEnMNSD) 1, 29 N0 |1,1371 1,44 0,63 1,85
Alpha 1(Me) 1,33 1,197 1,60 0,99 1,63
Alpha 2(Me) 0,35 0,297 0,43 0,25 0,76

1 od sSyjdSj fO0LOmddfOsdujMSses ddHj S
2 d 3 eor"wWedzdzs, Yt L 2Oy ted I dsdfH JOE i<
Slsdzsfdlsj dz dzs dzj gL d3j dedz’ O3 § 5 tslsdatsh j dzd 5 !
sdfO0 d LOfdmd fsfmdj 44f FO0LOSk,wdL
fsorh jddjd ddHjSMmMO, t=0,017 d2wL=0, 001

O ZOLdL dL &3j dzj AR g BTdHS[dUGO § OB O
fsilsOfde" &3 Mdzdy j dedd d3 ot oted BOS L OF ERMHP2 0
fiojCteOh jdedv |1 [ BT &zt Bldj yj des M Olsdmls
qdzi j SO f) 0, 3004Bk. 0, BOYqUEMSE] Gt
f OWw@ff Olsd yj MS et ddzH j SMO §toj HimlsOo dzj dzr

0,0-

-0,5-

1,0-

Jo B0 1 Tan 2'im Tocre TBO

[ dMEz22E§ d2Odzd L H @O@GYE dff Ols d yJ Y HeEd) o2y ds:
dqmy " skj &' -
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sd f ® d iRt ¢
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800,0 -

-
-
852,92
790,81
1 'IFHH 2 Imn

Ilo TBO

t dz2BE dz0dzd L H ] ezP ks ARRf diabdz'tc 0 O dp® sz s s
ding rilsizd &' =
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dLBBtOY j dzd J 3y diZp daff &' q tcd H fls O26.dz] dzts dzO to(
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33utcOodzj dzdj ctkff dMi ' sk df Sl S fpPy jtsS

Hy2Msade HEHzBEBEZEBEDHEP ZdL O 9 Otd OB § dz
MjtoH j ydese s tod s &3O

331utcOodzj dzdj cwlkff dMirlskjd & M tLOL ds
Hj2Mlsoady SdMdsesHO HE fEBo jHjddY ¢

lted MftsMmisOodzjdzdd octolzt dmf r skzj d3r -
or wodzj dzets MsOPME BUd MAPOL dzd ud? ded 6 s
tecO, 05 (v OBd&ZdJYO 5) .

sO0Bdd YD a6 sMisOo dzj dzedd ctkff dmir skzj
o Otcd OB j d2 dzgsfylsd fjteH j ydesets todls 5O

Jtelkzf § O
1 8C0OL ( p
1dLStskEmlsjatej Hdz EMis] " MsC skMmIs

[Y]j&ZC O (cE0) Blsdedits 2 5B ZOMIsd o Otcd OB j
(MlsOkdMmisdujMSdj ~OwOSIk]td

PNS index )
-0,968 [1,065i -1,062 [1,6731 -1,230 F1,6061
(Me, [Q.T 0,053
-0,173] -0,577] -0,559]

Qsl)
SNS index N . 5

. 0O, 970NO 1, 491N1 1, 439N1/|0,188
( MNSD)

Stress index
14,455 [12,728 13,519 [12,482 12,729 [11,973

(Me, [ 0,606
14,651] 15,472] 15,495]
Qsl)
Mean RR,
825,937 [808,633| 832,206 [721,540| 869,826 [773,972
d3fifMe, [ 0,256
{ 0 i 994,408] i 888,619] 985,215]
I U3

STD RR,d3f7 30,319[27,068i 27,974 [24,482 27,960 [25,272

. 0,113
(MK S)D 32,489] 29,699] 29,010]
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OB &z y' 5

ek § O
1 s 0L ( p
1dLSBEMmMis|lutej Hdz] M)l " MsC sEMIS
Mean HR,
72,645 [60,337 72,104 [67,626 76,682 [64,155
ZzH/ ded 0,089
) 74,199] 83,162] 82,137]
[Q:1T Q3))
STDHR,
3,272 [2,42Ti 2,363 [2,096 2,546 [2,115
z td3d (e, 0,068
) 3,538] 3,074] 3,091]
[Q1T Q3))
Min HR,
62,652 [56,110 65,175 [62,098 70,323 [56,454
ZH/ dded 0,063
) 67,959] 74,754] 75,301]
[Q1T Qg))
Max HR,
87,460 [80,322 84,607 [74,908 90,174 [77,552
z (d3d (e, 0,940
) 95,735] 98,688] 94,082]
[Q:1T Qg))
RMSSD,d3 N N N
. 21, 342N 20, 943N 19, 548N40,180
(MNSD)
NNxx, z H
11,00 [9,00¢
(Me, [Qu1 9,50 [2,00i 19,25]| 5,50 [3,00i 8,75] | 0,051
12,00]
Qal)
PNNxX, %
2,987 [2,975 2,837 [0,941 1,734 [1,265
(Me, [Qu1 0,103
4,348] 5,585] 3,500]
Q)
[ Yj O sCOLOIsjdzj?2 otcj d3j dedets? 5B dzOT

(edddstedud MEdJd

T OEOCkj g

RR tri index
(Me, [Qu1
Qa])

8,629 [7,548
9,395]

7,942 [7,236
8,811]

7,789 [6,673
8,268]

0,078
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Ltz 4§ O
1 8C 0L ( P
1dLSBEMmis|utej Hdzy M) @ s sizfls
TINN, d3f
160,00 [151,00 | 144,00 [132,00 | 143,00 [134,0G
(Me, [Q, T 0,052
168,00] 172,25] 172,00]
Qs))
[Yyj SO0 fC0L0OIjdj?2 yYyoOfmbstlsds?2 B dO
VLF, 1y
0,033 [0,027 0,033 [0,03Q 0,037 [0,033
[(Me, [Qu 17 0,380
0,040] 0,037] 0,040]
Qs))
LF, (Me, | 0,087 [0,057 0,090 [0,071i 0,090 [0,065 0615
[Q1i Q) 0,113] 0,100] 0,097] ’
HF, (Ve | 0,200 [0,163 0,225 [0,185 0,188 [0,164 0106
[Q1i Q) 0,230] 0,274] 0,220] ’
VLF, 2d3f
28,437 [21,544 | 55,641[39,978 | 44,021 [23,066
(Me, [Q1 0,160
107,716] 106,512] 70,934]
Qs))
LF, (Mg, | 495,185493,267 | 460,964 [395,582 475,686 [288,929 0074
[Q:71 Qs)) i 811,507] i 773,222] 731,011] ’
HF, *@fg,| 193,644 [140,191 165,756 [96,253 | 135,543 [94,396 0.053
[Q171 Qs)) i 253,543] 244,079] 189,070] ’
VLF, log
3,348 [3,070 3,984 [3,498 3,785 [3,137
(Me, [Q, i 0,367
4,679] 4,449] 4,262]
Qs))
LF, log(Me, | 6,201 [6,192 6,097 [5,839 6,179 [5,689 0100
[Q:7 Qi) 6,205] 6,159] 6,536] ’
HF, log N . -
N 5,210N0 5, 005K0 4, 851N0|0,180
(MRSD)
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Ltz 4O
1 85C OL ( p
1dLSsEMmis|atej Hdzj ZMid] r MsC skfMls
VLF, %
7,583 [2,799 8,235 [4,991 5,675 [4,308
(Me, [Q T 0,096
10,673] 11,937] 7,780]
Q)
LF, % (Me, | 67,282 [57,437 | 67,939 [54,828 74,981 [60,620 0073
[Q17 Q) 67,925] 72,701] 79,369] ’
HF, % (Me, | 29,272 [24,939 | 25,798 [15,819 22,354 [15,970 0156
[Q17 Q) 31,135] 39,499] 27,991] ’
LF, iz fy §izH
70,341 [62,125 | 73,129 [58,004 79,291 [68,743
(Me, [ 0,056
72,804] 82,501] 84,241]
Q)
HF, iz fy §izH
30,115 [28,032 | 24,994 [17,590 26,392 [16,526
(Me, [Q T 0,184
31,636] 41,254] 34,407]
Qsl)
Total power,
719,876 [717,960 663,482 [594,381| 614,037 [452,967
dzfMe, [Q 0,184
) 1 912,543] i 771,580] 939,117]
I Qa))
LF/HF ratio
2,161[1,644i 2,653 [1,389 3,939 [2,034
(Me, [Q 7 0,055
2,567] 4,683] 4,572]
Q)
[yjdzC o dzgj dzddzgj 2 dzr 7 fsCOLOLjdzj2 90
SD1,  dsfy - N .
B 15, 312N| 14,831N| 13,555RN430,111
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