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ANNOTATION
Kalko K.Q Chronopharmacological study of the activity of hepatoprotective
medicinesi Qualification scientific work with the manuscript copyright.
The thesis for a candidate of pharmaceutical science degree (PhD) in specic
14. 03h &5 mac o | iohgajtheare]i National University of Pharmacy, Ministry
of Health of Ukraine, Kharkiv, 2017.

The thesis deals wittexperimental chronopharmacological study of circadian
dependence of hepatapective activity of anthralkarsil and glutarginFor this purpose,
at the first stagéhe state of biorhythms of the livef healthy rats wasvestigatedand

circadian peak of activity of the organ, which was registeretthenafternoon period (3



10
p.m.) was establishedt the second stage the peculiarities of pathological changes

circadian rhythmsinder the conditions of acute toxic hepatitis wamnalyed. At the third
stage an assessment of the studiédpatoprotectorseffect on the correction of
desynchronosis in the patholotaking into account the chronadtorwas carried outThe
results of the third stage made it possible to compare the chofitegpof the investigated
hepatoprotectors among themselves

At the first stage of researcthe ratswere decapitated with a biomaterial ferate
the following periods antours of the day: morning (9 a.m.), afternoon (3 p.m.), evenin
(9 p.m.) and nigh{3 a.m.). The evaluatioof the daily activity of the liver was carried out
by analyzing the dynamics of 16 indicators of carbohydrate, protein, purine metabolis
regulation of prooxidaraéntioxidant balance, excretory and detoxification procedges.
the Hood serumactivity of AIAT, AsAT, LPh, the content of total protein, albumin, uric
acid, urea, cholesterol, total bilirubin, glucose, corticosteveere determined. Ithe liver
homogenate the glycogaontent, RG, TBAand the activity of SOD and catlasewere
examined.

Analysis of the results of the first experimental stage allotweestablishthat the
acrophase of rat liver activity wadbserved in the afternoon (3 p.m.) titonfirmed by
the acrphases of the content of restorgdtathione, chlesterol, total bilirubin and the
activity of catalaseand LPh indicatingan increased activity of detoxification processes in
this period.

The second stage of the thesis is devoted to the study of desynchronosis peculial
of circadian rhythms of thénvestigated processesd exchanges undeonditions of
acute toxic hepatitis. The model of acute toxic hepatitis was reproduced by sin
administration of paacetamol (1000 mg pdug) in chronodermined mode in fourrpmls
of the day: morning (09 a.m.afternoon (3 p.m.), evening (9 p.m.) and night (3 a.m.
Decapitation of the animals was carried ouR4hours aftelparacetamoédministration
The analysis of pathological changes on the background of pathology in each of
circadian periods was a&d out by comparing the data of control pathology with intact
control in a similar period ofhe day. There were chosen similadicators for assessing

the peculiaritie®f desynchronoseto that ofintact animals and are respectively indicated
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above The most significant disordeof circadian rhythms of the studied liver parameters

In acute paracetamol hepatitis were obserwatth activity of AIAT, AsAT, LPh, RG
content, glycogen, uric acid, total bilirubin.

It was established that among dhe studed periods of the dayn the evening
hepatitis modeling in female rats was characterized by the most expressacetamol
toxicity confirmed by activation o€ytolysis processes (increase in duivity of AIAT
and AsAT in 34 times (p <0,05)), disoaits inantioxidant protectionréduction of RG
contentby 20 %), metabolic processes (reduction of glycogen content (I%)38 <0,05
and uric acid content by 69%, p <0,05) and cholestasis syndrome (increase in
concentration of total bilirubin by 2%, p <005 and LF activity by 1.3 times) comparing
to animals intact control. In all investigated periods, the growth a¥ilgcof cytolysis
markers wasn negative correlation depending on the content of RG {0.430.94).
Minimal desynchronous effeof paracetamol was observed in the daytime (3 p.m.), whicl
Is due to the circadian peak of liver activity at this time.

In the rats of both sexes, similar circadian profile of hepatotoxicity with pea
paracetamol toxicity in the evening (9 pyrand a mmimum in the daytime (3 p.nwas
observedAlso in males, as in femagin all investigated periods there was a correlatior
betweenthe growth of transminase actiiaind the content oRG (r = -0.431.0). The
results of the second stage of the researcthats of both sexeslowed establishing the
peculiarites of desynchronosis of the functional state of the liver against the backgror
of chronoderministic hepatitis in rats, takingta account the gender identity of
experimental animals. The estahksl absence of gender differences in the hepatotoxi
action of paracetamol in rats serves as the basis for improving the methodolog
approaches to choosing the sex of rats in preclinical studies of hepatoprotectors.

Investigated hepatoprotectors weremaustered in the treatmeprophylactic
regimen, in particular, for 1 hour befoemd 2 hours aftgparacetamol administration. As
experimenthanimals, female rats aresed.The introduction of anthral in the background
of morning (9 a.m.) and evening (@m) hepatitis modeling was characterized by a
positive dynamics of changes in the qmadantantioxidant imbalance in hepatocytes,

which was reflected by the preservation of their integrity, and confirmed by a lower le\
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of cytolysis markersactivity relative to thatn animals of control pathology, such aspAl

in 1.5 times (in the morning) and 1.4 times (in the evening) and As&Tdecreasad 1.3
and 1.4 times, respectively, under similar conditions. Preservation of functionalyaativit
hepatocyes, when administeringnthral in the morning and evening, was characterized b
a significantly higher content of glycogen in the drug groups during these periods: in .
times (p <0,05) and 1,3 times, respectively.th® morning and in the evenintpe
improvement of metaboliprocesses and the reduction dblestasisunder the effect of
anthral indicate a tendency to normalize of urea and uric acid contetd dedrease the
activity of LPhand the content of total bilirubin.

The use of kail againstthe background of acute paracetamol hepatitisieled at
different periods ofthe day was characterized by a simildpo anthral circadian
chronoprophylusmplementation of the hepaprotective effect of this medicineith a
maximun of hepatoprotection inhe morning and evening. This confirmed by the
following: the introduction of karsihgainst the background bkpatitis modeled in the
morning and eveningontributed ® a decrease in the activity thnsminaseAlAT 1.4
times and 1.5 times (p <0.09)@&ASAT in 1.4 and 1, 2 times (p <0.05). The normalization
of the nonerzymatic cell protection layer (RG content) under the effect of kansllthe
manifestation of the membras@bilizing properties of the medicirfthe above descrdul
reduction in theactivity of cytolysis markers) in the morning and evenipgriods of the
day was reflected in the conservatiortlod functionalactivity of hepatocytes:hiere was a
tendency to increase the content of glycogen in 1.2 timesthe morning and evening
and todecrease in the uric acid content by 1.3 and 1.2 times, respectively.

Despite the similar circadian chronoprofile of karsil and the anthral, according
individual investigated indicators, karsil was inferioraithral. So, with the decrease in
the activity of the AsAT (9 p.m.), karsil is significantlinferior to the anthralin 1,2
times) A similar tendencywas observed with actiyi of AIAT in the morning (9 a.m.),
under the effect of anthral AIAT was decreaded times more clearlthan when sing
karsil. Also, it was recorded more significant advantagamhralin relation to karsiin
stored glycogen content: in 1.3dai.1 timesin the morning and eveningroups of

anthral, respectively (9 a.m. and 9 p.m.), it was higher relative torthairsil group The
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manifestation of the thapeutic effect of karsil, by the mechanism of realization of

hepatoprotective effect related to anthgobably causes the similarity of thegistered
most expressive effect of karsil (as well as anthralinguhe day that is, in the morning
(9 a.m.) and in the evening (9 p)m.

As noted above, in contragh the similarity of the chronoprofile cdnthral and
karsil, the daily dependence of the manifestabf hepatoprotective effecf glutargin in
similar conditions was chartarized by circadian antiphas@ccording toa summary
analysis of markers that were changinghe administration of glutargin, it was found that
the maximum manifestain of hepatoprotective effect of this medicim&s recorded
during day and night. During these periods, marked inhibition of cytodenal processes
decrease in the activity of transnases in1,2times (p <0,05) and thestoration of
metabolic processgshe tendeng to normalize the content of R@lycogen and nea)
was observed in relation to othstudied periods

The novelty of the work is as follows. For the first time, the circadian dependence
the expressiveness of the pharmacological activity of hepatoprotectors of synthetic
vegetable originvas expaimentally provedon the model of acute toxic hepatitis caused
by paracetamol.

The concept of circadian peculiargief the liver function in the regulation dhe
dynamics ofdaily level and the activity of the praxidantantioxidant balance, the
exchange of proteins, carbohydrates, the flow of excretory and detoxification process
and the circadian gak of liver activityrecorded in the daytime perio p.m.)is
established.

Further development of the circadian dependence of paracetamol toxiaityalen
and £male rats was obtained. Maximal desynchronous changesnale rats in acute
paracetamol hepatitis were recorded in the exp@p.m.) and minimal changes took
place in the afternoon (3 p.m.). The absence of gender differencesigpidieoxic action
of paracetamol was established.

New data on circadian peculiarities of the pharmacological e@ieehdividual
hepatoprotective medicingggistered in Ukraine were obtained. It westablished that
synthetic hepatoprotector "Antral” most algadisplays the pharmacolagl effect in the



14
morning (9 a.m.) and evening (9 p.m.) periods. The chmafite of the investigated

vegetative hepatoprotector "Kdrsis similar to the anthralhowever, according to the
expressiveness of the effect on iindual markers, karsil is inferior t@nthral. The
circadian maximum of glutargin hepatoprotectiorsvadserved in the afternoon (3 p.m.)
and night 8 pm.) periods. The similarities of cbnoprofiles of anthral and ksl with the
peak of hepatoprotectoin the morning and eveningre due to the presence direct
antioxidanteffect in these medicinesn the chronoprofile of the medicinéGlutargirf
peak occurs in the dagne and night periods, which is due to its metabtjging
mechanism of hepatopextion.

The established peculiariseof circadia toxicity of paracetamol have twe taken
into account in the further stugiefthe chronoportraiof this medicinan orderto reduce
its toxicity. Peculiaritis of circadiandependence oparacetamolhepatotoxic effect,
depending onthe periods of the day, in whictine control pathology is modelgis
introduced in the research process of the profile laboratory and in the scientific &
pedagogical institutions of Ukraine.

Key words hepatitis of toxic gnesis, liver, hepatoprotective activity, circadian

rhythms treatment
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o dMmdes e ¢ fompdpEdsthad@s Is ¢ ISt def S ecE[dstgiztsy MO di3d y W
MOdByw i3d, dz@d tizEdc Ee@ic& OH C 6 dadze Txlz'g s IBIEtsS O L dac
E lso Othdids OsgP® f “ HIseo jteHY ' ofmMb@Rdzyd filsod ' Mt
Hg OB y' 266t L @edid). f 8s8Wetsd3 HEBJ
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e 60 __,,4’" 3,5 =
= 40
= + -0.5
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0 T T T -1.5
03.00 09.00 15.00 21.00

= ®= KOPTEeKOCEpPOH, caMHIll == KOPTHKOCTEPOH, CaMIIi
~@-—— MTIKOTeH, CAMMII ~8— TTIKOT €H. CaMIIl

t 38 AJd©LCOH' Odzdzd?2 tedlscs o Miskz cd C¢j

s OCEMpEOdz’ L tlsted BAREAD‘, HsPds rOC tetsW OL O 99
fJuy dijtcsdppadesy OL ' odzv" CtolsdC sMis otz
MisOlg jsOB dz. 13563 | BOMJODMIs | B R3E PHzd ¢ stcls d Chistdn Is g
BOS N d B3AdOdidslp MmPOGREEH" W & dizdaGddE@D 9t 0
2 MOByLL SCtksditmisjtesdlz L dzOrtsHde Mw  dzO
(sOBd@zZuEZBISY PO OHH OdKZR' d§ @zdg' Miskz CtslsdStsmis,

Hsed ' Hiso papsEOsE dfviszn 549 od iidsBz S sl d § &
OC W OLE ofOp®S ofdh b o8 OXdW OB @L & bk fif@dsdinud dsv

( lsd@3&3).

tdLizdz sOIsd 0OdzOdz' L 2 7 tosdzsloiclOtds otc ' b miAY -
Mo ' HyOIs: ftots Istslssydzz Otern " Isj SIstsdz" S tcdls
mModzdy+ tj " Mistckzo QoaMmMw 5000 20 &0 Mo dyMml
MlsOlsjoadrn o' HAB dedesfisj?2 YdqicC OH' OdzdetsEé s toc
f HIso jtcHYEZ' HBBBOEZ ttcOd LOY' & Ydlls® vV
weddz oadzOMmMisdod?2 ' dzo j olstseo Odzd 2  dz¢OH fif JCSsteizlzy |
[28-30).

1 st adgvde® dzdR? DiosdetscteOdR o3 Miskz cdz Cs@
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sBtsa MISOIsy 2, Rt dzulgtfidgiisf otfOtells fpcdodled = f 5 OL
LO oddwlitsd3 oJ\ i GBGEs @)t jsakdasg), 160
f  Hlseo jtHYZ® LOcOdz! dztso ' HBRRd?2 tStcc OddSMF j
hsHEs Misd iBlzdzs 9 Odzdzy M d dzld jj ulz teaialz’ G slEpdelxizdey ¢
9 GjiOlsEsydls@®hlsd tsBkzdsodzj des ' dzgh ddsd dBj = O
o kK @O- f4h Y (=9 &3).

v O0C dd3 ud dztsds, OdzOdz' L fsCOLdd " o okzc
cdz' s jdgz SO, ChtchHEMbptos@ zdosets o toj
Me " Hydls! ftets fd deidteits daflas IGr dzd @ Cistds W B0 Bo@iisds tw| d
(03.00, h s sy | 9C0OLEoOIsd dzO ' dzlsj dzfipd W " € C
okcdzjosH' 8 Ek ,YE2 sf j0®'. OH. oulsHijls ¢ dz' CtsErj d
MlsOlsj 2 3. dz'@®@Exdiy'faisdipls | toB @ OO O o di3° Miskz C s
o AL’ ZO fJtotslsdWoOLd Mis! fiteiB' ek Isdd3z { tof
(03.00).

1 OcOdz! dztso ' H s3] 2 ot dzd o Cotelsd S tsMlis j totsdz
Cdz' I6qdz [0S IsdJodz Mis! OB detslstcOdzMW j cOL M tets
sMC' d Sdebkydedl ' dglso OF HOdZ W jtedsj dasd L
GjOltsydsior |dlsduwtsidtz ; y ol w s dz' Q d§ Is'tm
B YCdz Isddzded?2 fJtetsMmis' .o ° toj L zdf &20OKiFdzdzd.d3° d

ddzOdz" L. Bltcd Z3Odgd B’ H Ofzthr YyffsS OH ' Odzded 2
dbMmModuv MdtesoOLSd Ctoso E MOkdy' kO MOdyY'
OClkdodetsmls® HBOWS jte" © yYdbtsdz Lk E s Oteddz
¢pdzpus O odMov Mk € 160RANEY o j @l B B(d
35).fiLtsted OCIkdodetsMmls® o¢dzpus SO ¢Modu O
OB dz' sHd B@EOtS jtc' @8 yYydbtsdz Lz Hjhts odh’
fsCOLddCORBd (lsOBdZ. 3. 6) .

sO0Cddz yddetsdz, JSofilfls Owlzfsd jdazlsl@®dz Odz © ¢ 1© § & deth fi
dbMmMoéuv E EO®BREEUYY s fmils j tc ' 165Q ddAXg B.6) 140 drde ts dgd@ds d W O
o3 Miskz Cstelsd 8BS, | eszlz 36 5 @O {f dzdh # Bdpt s $dzQ s
fMls OB 'sdz' dgJORRE 5O dFj dIOR s d3 L dad 3 j dzdfwdz' if [GdiSBZIL dzts )
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v OB dBpHyw
AJweSCOH Odzdz® OCIsdodz Mis! ¢dzds * oMo
(n=6-8, MNSEM)
JBHddZO H w0Oddy ¢ dzOdz’ L OBy ' | ¢ d&zOdz" L
O dzdo v, BS tEtzdz' / G tSH
03.00 0, 9 72N 0, 9 66N (
09.00 0, 94N0 0,90N @9
15.00 1, 19 N( AF 0,97N03 1 AF
21.00 0, 8 75K 0 B 0,83N M6 B
¢Mouv, Bk / ¢ BH
03.00 0, 7 46N ( 072N03 1
09.00 0, 7 BN ( 0,68N0, O
15.00 0, 9 BN AF 0, 9 03N ( AF
21.00 0, 5000 B 0,58N 07*0 B
lted 3 S d:

1. ni¢' & ¢ Mok Ocd dz
2. AFT OCtcwm#®MdzOHY ko Odsets f 5COL dzd € O;
3.BIBOIdWOLO HBMdz HYZoOdesets ff tsC OL dzd
4.* 1 9 ' HAddzj dzdz?" Y COL dzd C O HesMlstpdr Y
(te<0h OHRSC OL 2 S Q@ OC sy OL d

v OB dAoy w
MAc OC Is | & PSS i S Isd o dzsls ' & dzdu

h Zte(ns6-8)L O { tots cCeshdgBralisis 2.4for Excel 2000XP

1 s5C OL,dzdi§lg[®l® Otc d ¢ [jJL BTG OB dz' Iskz

¢ dz v,

3¢ tglzdz! /| O d3d Y 0,99 0,11

1 2 3 4
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] cHiS9 Y .
1 2 3 4
MoOdy" 0,3 0,01
i OXec{e [V 0,74 0,16
U, C ufglzdz: /
¢me ® mMody" 0,72 0,10

) 6d dPNES ' dz § ' MkEBY Ot d dz

tdLe Bz yd twjLkzd sOd ftose jHjdtsects Odz
okcdzj o sHdzcets B dzk sO OCIsdo dzsfyls 30 tc !
Cdz' S ts56J dzlz, Ctelsd S smisjesdze SO cdzt Cs5L difis 2
HtsBd, IssBlss Hdzw dzedr rOtOCIsjtedzd? Y Is€d2
BOwC jte' 9 Ydlstsdz' MOk j IsoPBJdeizsHR ¢ dzt € 51
Mfsmisjte'lc Ot iz o dh j L OL dzOyj dzdz’ ydtct OH
olzecdzj 9 BH dzts® SO Wl dizmlds' BOWGE jto' 9 yYydbssd' L
o' H3' dzdesilsw &3 3" s J B HcdOdB(ls Ctdsedis nH Sipls® 56 &
ssBlsts Ydtes OH " Odadz tcd Is &3 odh joCOL Odzed A
OCIsdo detsmils’® BOwWSEjtc' 8 yYJddsddazotg d'izlgg Otf dsdz’

CY ¢ Odeizdd&S tso tscasd Ls@ydzd L OG Odz! dzsGts B '
M useplzd sMmdzso dzatsc s B Y IE®m tzx @As 2P ¢ HEO dz' L slstc
tcjLizdzw sOIs® o Mo  Hydls' , h dzts cOsts dzrf ‘o & Catew O iASs if
dzi Milsls® oats¥ YdtcC OH( Otiziipls 59 "HigfdO di3L 2B %y b fzd M) Is
f s5COLazd® Otc 5 tBALSEH W GLOB dzp ¢ B sALPAG O dzs tzthL Bls 9 O tc
s MOk &de@®d dzf s Misg dats @BOFOIBE OOL O " dzo § IS
OCttsW @Y “ Mls tc zooHQAEBINY ( s OB dz.[ j B Wit C. O L tlztf © Ols d 1
sfzOC o d?2 esdoM@BgErR’ vwE ORfd sSEHO ttdlsd
&'y k& MmMOddy* (99 H2YydOs' tcFueds) ,B "' fdes hfnp o JtcOL dz
tcdlsds L OcOdz desegts B dzZCO E MOBY' 9 o' HdztsT
htsz MOBY' @ od3 Mis L O Odz' dzescts B dz'dzfsCdsed W @A t
25% (&R
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v OB d&{/yw
AdieS O 20dedf Isdz f BC @aCdzps'cas SO fkztcd dzso ts
(n=6-8, MNSEM)

ISHAB@ d wOdidy ¢ dOd' L OBy | ¢ dzOdz' L
106G Odz dzgd?2 B' dZsC, &/
03.00 80,22\4,05 AF 84, 79N AF
09.00 75,08\ 2 , | 74, 15N
15.00 71, 06N B 68, 37N]1 B
21.00 73, 60N 82, 12N
bdz' B3 dz, G/ &z
03.00 418N 1, ! 41,8N1, 3
09.00 373N 1, B 380N1, 5 B
15.00 42,26\0,91 38,91 316
21.00 4517 %8 AF 47584, 0 AF
uj Yytso d dz0, Bditsdz / dz
03.00 136N 1, ! AF 11,0N1, 4 AF
09.00 12,10N 1, { 9,1N0, 5 B
15.00 11,5IN1,12 B 10,3MN 0, 6
21.00 12,4N 112 10,2AIN0 , 9
4 yso 0 Cdmdztsls©, i< BE
03.00 13,16\ 1 , | 10,8N 0, 8 B
09.00 1420N 1 , ! AF 11,74N1, 0
15.00 12,44N0,83 B 142N 1, 3 AF
21.00 13,0N 0 , | 11,401, 2
lted 3" S d:
1.niC"  dzv €' Mikc tclsh Otcd dz
2AFT OSCtsWOLO HtMdzZ HY ko Odzsets f s5C OL
3.BT BOLH®M®MEZOH)y o Odese s f 5 OL dzd € O;
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4. * 1 ' Hnddzj dzdz?y fCOL d2dC O HEBMIsSEEd Y
(te<O0h OHBISCOL &2 €O OCttsW OL d;
5. #1 ' Haddzj dzdz? Y B8COLddCO asHtsHbEB "
(c96) " sHEs HGEPL Ozadf O
v OB dABYy W
MOtOCIs] e dnisY QO Odzdzfl B¢ @B rzldaso SE 5 |
fztcd dzso 56 65 2 16 Bngh-8z Gotc 5 G tc O RIS ¥
Cosinor-Analisis 2.4 for Excel 2000/XP

1 sCOL,dzd§l5fOIs !+ Is ¢ [jL B O B dz' Iskiz
o 74,98 4,64
1 ©0dz' dzd 2 B‘dzfn B
modizy "’ 77,36 9,12
0] 4165 3,94
b Gz B by oz, fn O Bd y
O A&y 41,59 4,98
MmO kizd y 12,41 1,06
g J ytse d dzO, '
s d CISOBfr] OBy 10,20 0,6
0] 1323 0,69
g J ytse O qur]dztsfr] B g
Mmody" 12,0 1,71

) 6 d dONGC ' dig S IsipcQadafidz

leskwesds Hed (o' b QYO OUL Hmjdefingrh  tc O L
YyqdesC OH' Odzdzs® s t dz®)tie'ts Oas aide Ndzdzts s j 2 d5' ¥ o d
OCtesWOLE kO B OlsdPESH? @Y Ok’ HssE o Ok
MY sflCdi'e @ 1. GOsH' W BOld&eD.A jezd Q@ dz® 0 c
Odz’ Bzd3' dzgz f cOCIsdydes ' H Jfdeglfd wde® sz off® BR Yy 'O
(o 1,2 t©OLEk) E MisOdzdz ~1 JjotSei8Es s Isifdsddd
Ny s tt' & @REAROGHG® OL d O B OLY®O®0d' @EH” 8
hbtg' o BSR MOl 2.

10 o' HAdP dikzihl®E Gdz' dzetse s B dz¢ O SO Odz' BEzd
edlsd3 Blzo dzj BAEdUsdede? ¢ Apisiiy” ) jHudeve dedelf” yd s O
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ftcOCIsd ydzs ¢of teithpeGAD 2 Issdso GisPdz ] 9 O diffvinlsts iz
feOSbdufiz® < so gegMistsds ) MOaRdze , s BSHOBYCo E
15.00 E MOy Is © dz8.7).¢ 95.M0s0s 9 Iz to GpBaky Ay ydzdst
o3 Mk Mjuyseddzed o BOLdWOLE d 3 hMEteOdBd
[iJLtste SO O dz' IskH © tcddasksted] M  Ha § dzp dziz & ‘T
Moddy' &, LBCtjdRBO o 1,2 w©WOLE B(IEIOJ?2 d&J L C

v O¢ dd3 ud datsds, O dz@tdaf Is i3’ pd totf BFH AEOdEFAS cds ¢
Mdcso Ozl Bsa L o Sidayd § @hjushdftzd | dzhdW * C Oy
COsOBmdzS zdgla j 2 waRd 2 f jto' sH, dO hts 9aCOLIE
SO LREOEz B' dzC O 9 dzsy' ,-H jlsdedats ¢ v Cy OHiplzy  2taifdsdat
OdzOB sdz' ydz ftesyd mMd (BOISdWOLO Odz BEd3 dak
HiSB 59 56 th)J aydg'diiplsidzf y d &6 H fif iclsdf tc @ s Wizfste SOE ¢ wejdikizs
Yy! sets f &S GOdgffY® IsO0 Moy’ o .

[ 5 ¢ @ dEefSs'oase s SO s idisanydsts  tingj dy|' sz
ftosHECIsBd3 totsL ff O dzicd]ad.wCdatoidchi. © o d&3° Miskz
MO RdY ' tsMis j tots ¢ ®AREGHDIs OEsOLL 5. G0 & iOVdRs 1&O00, O €
BOIsdW O0396 ( s28.7). [ j L st o d3 Mlskz Mmjdig@®tse d X d lig
setsn MisOlj2, O O®Y ds HIHEOKRJdyd" @ o It B @O dzEC
Il " HinEzlsdz Misitc Hidaplsys o "dig dgts L dzOy J datlptiziRld d o €' gy éz
Hisfdz' Hyjledz!sHd ©COL z'9 ddze® ¥ idhch§tCisidz’ Ciplislzts ¢ ts
fsCOLddCO (OB 3.7).

tdLe Bz yd tojLbkzd sOsd ftotseo jHjdsets OdaC
B ' dz€ S dftizdets dzts o S SOeBHy dds s B * dz€ O, Odz' Blzd3
CdMmdztBs gy zO Mlseo jtchH e OB dz files k2 MOBdy! 1O

33Ad S OH " Odfdss ¢ Qadgistidgy’s & § Is sitg dedss M@ O f ‘teAsdg
4w ded

0 dzOdz' L o ds Mk Ltdj Mlsjtesdkkz &GO o dds
fsCOLddS ' daj dzdhj S OOCHssdg @l e GO sORIsq
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MisOdz J ¢ MY tejslsgstipidghty sfls’ 2ded 2 te' o § dg'  Ast dnivi
)L ddsdls] L, ¢ Ol O szl L2dsx tls QzOHEA( K jso
Cqh j yBas oS tec@DEdj Hlsktoditsss Mmisolsj2 fdc
Y & lEQdivg G5.00(08 Ols AR M3.00( s OB d&z. 3. 9) .
v OB dAPyw
Adtch OQduda IsfdsC OL dzd € * o j 6@ C o Istsigaf] S O
ftesyj i’ o nib-8,MEIEM) (

| BH d dzO s OBy ¢ dzOdz' L s OBY" | ¢ 2Oz L
Mts dzj ) lsdigey, / dz
03.00 1,60N (11 B 1,59N QL.2* B
09.00 1,70N D6 1,75N ®7*
15.00 1,89N M6 AF 2,04N 04 AF
21.00 1,66N (L3 1,60N QL1*
1 Oc Odz! dzd 2 SB3tsdz! fc bz * dz,

03.00 9,01N B9 B 98N 01 6 B
09.00 12,46N0,97 13,0 116
15.00 17,8N1,16 AF 16,28\1,88 AF
21.00 12,1\0,98 10,40\D,84

fn, [H] dz
03.00 105,9M11,04 B 117,23\20,04 B
09.00 140,0MN14,74 14928N11,76
15.00 219,2738,30 AF 179,0R23,79 AF
21.00 140,0M21,27 143 ,11®N

lted 3" S d:

1niC"  dz €' Migc ol Otcd dz

2AFT OCtcsW OL O HBMdzZ HYEZo Odesets f s5C OL dz
3.BTBOIdWOLO HBMdzZ HYkZoOdesets ff 5C OL dzd
4. 1 o ' wWod&F@dzdzd SO o© cGtbkf Hisiplsigs
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(<0 OHBSC OL d2d C O OCtesW OL d;

5.#71 o' Hoddzj dzdz? Y SCOL 2SO eHHEES"
(te<O0h 95 )f 5COL dzd SO BOKIY OL

[ LBt tedlsdslz = tsdzgeth) lfdp@Sstwazd 2f kO Clsleftm' © tsB
OB dz' IszH O HJ M tsdztizgffiyCGao®y 'z Q3@ ez, 8O LIWD)) . ( )
Oy &z skvd E MOBY' o dz* . mMOBOBYY o H Ix
~ntsdzj Misjtecsdze o OCtoW @ kB QlsdWs®LE tgdisslMpg' h i
mModzd y* yY' sets dbls @y dz.mlsJ .c9 ;¢ OlsxBendr. 3. 10) .

v OB dA[1Y W
MOtOSCIsj et ©O" Odedzd » tod Ig @' M& totf ts TS @ Lolatka
HilsSCMmd SOy 2 dafed) LYGetstyaits® o  (
Cosinor-Analisis 2.4 for Excel 2000/XP

] 5C OL,dzdi§lg(OIs+ s [jListe b B d&z' sk
MmO d3d 1 1,71 0,14
M dz] | [ dz

J )l ciptstcirt Moy 175 0,24
O] 1 12,85 4,41

) O¢ Odz' dzd 2 d§EBs dz! M © &d
hoky" 12,3 3,49
O] 1 151,34 56,65

I n, [H[ d o dd
hody " 147 40 31,2

l ted dONEC " dzr € s i€ 59 Ped o3 dzls

AJwC OH' OdzdzO OCIsdo dz' Mmis+ 4y’ des d, w, ¢
nOteOCIsjtedL iz st v HBBBO ddi3d (< ClsCRdis[BR] & =3P
BJLYtSMjtejHdz 5 HEBSLO BV sl @dztz o ddzQ@[2 B O UG
HibtsCMdeoy' 2tdd Wiy M1 8C0L dds, Mt - Ot
HilssSCMdsOy" 2 dzg o @ g dza/ B flds © fdgjuf tat2Cekff @ L tBO
¢ &zOH OB Is ! WieOG y' ¥ L[60G 63z Getlzd 1§ 1s @ dass dizgd-an * de
Yqdtes OH" Odzdzed 2 L ©d B dzlz dzts dzts fipef odz'o ©Olspy " dzE teiso |
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hbtw' 0. [ ' d2 BOd dzd2 o Mls LOCOd desets B
odzts Y| L dzOfls bk dzsy ' Mds toh S B ¢ s | dzsHp ipk@diA" §
5@ sMY@OwsY OLd 5 15.00. 1 dzOflsOdzdzy &5 o j Y
Ldedy j dzdz? o Miskz y' scts §sCOL ddS O, ') HL
03.00 (tdf. 3.4).

20 250
18 ~
2 16 — f’:“i‘& L 200
;‘E 14 # M j\\\\ L
12 —— WQ;\‘! 150 ‘:;:
2 10 e =
& 8 — 100 =
S 6
E 4 50
g 2
0 T T T 0
03.00 09.00 15.00 21.00
- -@ - 3arajpHui OUnpvOiH, cammy - -BF - SaraneHmi OoutpyvOiH, cammi
ool JICD_ CAMHIN wonoe e TID_ CAMITL

tdm. A Ped@dzd ® tcdlsds ad3’ Mskz L OcOdz! dzscts B

[jLi® OBRBfdz IsEHO tdls Bz BlIzGARKOOR Isizfs\gdzts B dz(
tc' o @z'ls o Otc Ez s Glse B.10.( dMtsC L dzO Y J dadav W &
f  Hiso jtoHyzEIs' MW HBMistse ' tcdzlsz dzOQE © dzezdzts 8 t
9 OCteW OLE 9 ' Hodztsdp@fisd B B KUsHp¥Dd @b df] 2e(Ofg @ ofp’ * oH) Y C
ftcts odtOL dz' Mmls: Yqdqiel OH' Odzdzsc s tod s d3lz. ¢
LOcOdz desegts B' dz' ez’ dzgz MO y- Is © HOEy9 d
tcdlsdz' © SO "  HIse jtHY k' o' HMEkIsdz MIs! o' H

[ AT yklsdzde d2 jEE OefEa@z] Is ¢ Md C{Cays P iasy ch
1G' Hdgts tojLEzdz sOIs*' o Hisfypdz' H Y j dadaw OCtesW O
M shidgfixgy € O‘'tclz™ aZzdd5.00 & h kD MisOb PO W DO L
" dzo J elstso OdzO OF tetOR * dz@e3D O o (fiplOBEzL B . &)
OCIsdo detsils’ [ Addz® ©COF @62 y lzts MOHd Y s MOody"
tcOL Iz B'dz hO [ MO di3d ' dzO g J dedizs ) dAsBY dg'OlsFH o
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OtcOC Isj tcda igOUafsdgyfr o J dzd yd dzO i3 , stsBlsts Hd
o dteOy J dzd 2 Yyqdtes OH ' Odzdzd 2 te d Is d3, ftcts wCd?2
o' HA3 dzdzsmls® 3 3 OCIsdo dz' Mist (& 20t®izdeldgEHO (
o 1, 4 tcO)L(HsdAR9) fn GddS Do

s O0Cdd3 ,yfdztsagd H J dzd 2 d 0B Qalgdis @ ¢ OL dzd
d Mt scwgef BC filsdt: Oy' 2 ded -~ fassyydseo tHigms ' d
fijte' SH' 8 dBOCMHBOdZ dtscts BB tdis didz ,d301020 cB dzts
sO© OCIsdo desfls’ [ A, hts sy dzO0 f§swidedIisd M
HyjlstsCMmMdSe Oy 2 dets’ WkdSy' oo ]l ste' o dgv dz' dzd 2
~ntsdzj Milsj tetsdziz, LOcOdz) degscts B '9o&'Ocizee 'Tpzbd dis @
H s fls ] 80 "tedzl3" dalizts MIOMLY vy s O df) G d3wp’ jedzd MylzftetzCas
Hisfpdz' HY Hej@dz tsH

l dimdese € d H.ts tetsL H® dzlz 3

1. 1 MmlOdzts ajdrjcd@H & O tizdg® dz’ GUSizB Musijs@ lsizy &3 ¢
OCIsdodetsis? [ f et WRiB" az' h O¢ [cunishhP €Edgfffstce ¢ & O d
HJ dzdzd 2, OT 3 pa deltizy dap? . § j 6° SH(

2. 1 mls Odzts Bildg s200L © 9 3" Misk L OG Odz! dztsG s
tcj ‘' fplOtddelAnw o joyslz'teqalzd 2 ¢ jto' sH Mo ' H YOl dz st
COlOBtsdz Yydzd B y jif2ec ts 1ff jizg" mipai’ o dzv dzdz’ L O dzOB ts¢
Odz Bzdz' dzgz Is©O L Oc OdH fpagdzds? B d&zC O) E twOdl 5o

3. I MisOdatso teinte® o ' He dzts L &zOykzh O OC sy OL
LOcOdz detsects B' dz' ez dzz Is©O 0OCIsd®© dzets ®Is ‘fy d Jdzh
BOIsdWOL LOcOdz detsegts B' 2¢O HO' dc3tsy dzd 9
OdzOB tsdz' ydzd n Is © H J Ists SHj 'O A deder o dfwialsiz) § 'L
HsfmMdz" HY ko Odzd 3. f jto" BHOAR HESB(

4. [ shdz" Hy jagsMIs h s8dz' C 56 J dzlz, Cstlsd S Sfigls,
L d3° dgs ¢ IS e s L dzOyJ dzdzW ftoslswegtsds HBsB(,
Yyqwes OH " Odzdzd 2 ted Is d3, IStsH ' we  pdgt MBEIs dyg dat
Miyse s’ K HaBtisdihds @dssjts?s sO o d3' Miskz cdzs € 5L
mMfsmMisjtc" e Odztsmw .

11
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5. [ Isted 3Ouddal! Ml isudd o C OE SHOHRE Is d o dzs Mls ' W § §
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| ¢ ¢ slE®F A3z 5,97 1,57 6,77 1,09
L& CBGj da, & 2,27 0,32 1,47 0,37
SsctelsqCmis] ts 97,94 51,09 104,68 48,49

) ed B NECOd § ' Mmis!

soOeddzk k cwly ' .
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l &3 Mls CslsdStsmMis)j esdzz dzgj dBOo HEMistse
Cdzlstctsdz! dzts’ f Ostsdztse "8, IfCs H'Isdzly @Sipgldz rpiads IsC tx
L 3" dzOd3d o J dixfdg@ Wiz dsjoLOtte] dz 15 B ORBY figitS Aslizp A dzts ©
o tcOL dzs kK dz@@dHBGYH dzshdzs " kte' @ L 6J 4§ OlsdlIst
MokUs@ms. 7). 1 jt’ sHdi QOdGEY OL HsC( pB8sWG )DL d
MOdBdyYy" ; 09.00 T MOBY s dizd £ dskxizlsdcds dff Istir] - C ts
HOdzd a3 f 5COLd2dC O3 £ o Ot dsddb@zy ' dzls ©C Is dzts

[ Isy 4, zO Isdz' tesLodlik cecthmMistetsets § OO
Cstelsd C sils Otz stz] o ¢F tstc 'dzd @z 201 dzd C Ozl BE ks U
Cdzlstgtsdssts H ° we 9 d3 figldpve ddz ¢ g Ongdagy ' LEEARY ZL B
YydteS OH" OdzdzO HJ dzQd9 X0 dAf &C CoLdm@L daj L d3j dah
f 5C 0L dzd ¢ OQizig this M)AKWP'R) I QdEO % 410 dz' y @300 2
MO®BY' o %ADY] tHSB' o dzv dz’ L © dzls OC lg dpdifgEdic?’ (4500 tc d
nOtOCIs Gwd Ldg' dz' d3Odz' ded d3 L dad 3 § dzdz" d§ B 3 Mg OUs §
6% k2 mMOodidy! o dzjs®SdiE@ts dntelslg " o .

z2BHMBIsOIsjodr M dzdeotsMmisj?2 (otkzh jdL Of
2 d3tdsats € ) qifz® k8 plasiaizd  dzj ° Mlzlsls’ fg ®d&3d qzOdgdz " 1 @30
Aifsdzj cadzBE MisOls® HhdAftdaSHOO Az " dr J S MY j tod d3j dzls
ftcj f Oic®isisdos Y j B Olstsf toetsls j € Is Sdcidisd WG Isdfo dats
dzO H O dzlz dzO dz¢ &z fdg ez h §f dzdzgwpj fi®B G gzdzj L
f OtcOyYyj sOssdzsotsects 6 j f OlsdIskz.

1 O dediglsH j dz8 9 Odzdzy Is 5 € fig dmipdaEiasts daj s ® lfgdf lis iz
L d3j dzh j dzdzv  t6' o dzvORkzIM©@cHY dz" -2 7z dkO B3P0 % edz
L Odzj ) detfffiyldc ‘HEBlzg o W C d21 E3ste P dzd dz' ¢ d
L dzd 3 j dzdzv o d3' Mis Bk Is HE Odiddz dz&s 5 dzis t8 5 diZ€ dzts ~ B iz @dsst
HsMistHal" BdEtsdzls OC Isdzd mn  h ztc' a! ¢ § L tf EBLTEOOERLE O
Moz ls' ots dzj ( lsddkIzt O AAPEC H | Md dzmr e dztsL o
Ld3" N j dedz HPO YigtaVi@H 3 . 00 kdzO 165 90 (s ®r BB GB
15. 00 dOMOBJIPAQ siytf smis | tc d3ix @edzt] dz' B & etdf Is KBE O
L d3J dzh & addBafijlr MmO di3d y% s Of @k oz O G dsda:s).
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v OB dzd yw

1B dzad ydwes OH " PEHAM - zdaWWlagd scts SO ff ztod
L @ dstgam 1 (n=6-8, MNSEM)

JBHdd&O HBB(J
Laitse d
i ehgdBd 03.00 09.00 15.00 21.00

g Od3d Yy’
1 O¢ Odz'|ws 80,22\4,05 | 75082, 0 71, 06K 73, 60N
B' dztsC ,[s) 69, 97N 71, 06N 74,6808 72, 65N
b dz Bzdws 418N 1, ! 373IN18 1 42,260,90 | 451MN %8
¢/ dz s ] 41,23N 40,88N 38,888 40, 79N
4 j ysoe dquws 136IN1, ! 1210N1, 0 11,5IN1,12 | 124N 11
BBEsdz! /s ) 9, 75Nd 11, 43N 9, 69N( 9, 29NO
4jysoe qus 13,16N1, ( 14241, 3 124400, { 13,0MD,73
;gz;izzsgl 15, 14824, 07R¢( 11, 00821,7N 2,

# O3y’
1 OG Odz'|ws 84, 79N 74, 15N 68, 37K 82, 12N
B' dztsC ,[s) 67, 62N 68, 32N 71,378 72, 45N
bdz Bzdws 418N1, ] 380N1, 5 389INHN6 | 4756N4 , (
G/ dz s ] 41,798 40, 98N 38, 161 40, 44N
ujuytse duws 11,0N1, 4 91NO0, 5/ 10,3N0, | 10,20N0 , ¢
B dz! /| s} 11, 42°N 8, 94N0 9, 17N| 9, 12N(
g j ytse quws 108N 0, ¢ 11,781, 0 142N1 7] 11441, 2
C dfMmdztsls 21, 28K 15, 055*N|13,61126, 77K
d3¢d31sdp$1

ltod &3’ Is€ d:

1ni¢' & ¢ Msewcky Ouddz b

2.

*

9 Hn~(Jddzj dedew

ko Oteddz (<0, 05) .

f js'C ©On g S @L dagt€ iPls &'s
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3.# T o' HEAJdz dadsf)ststh Ss@uxialzs ®O dz' dzs G s
Gl ' dzZsOCIlsdzdn ke Otdd (<0, 05) .
4.8&719' HEJdzj dedz"H tf fipl€ i bl @' 5O dz' dzfs @ &
Clobfo OR dels ctsd dzs’ § Olstsdzse' ° (<0, 0O

Il &3 Mils Odzr BEA dzlz, Ofz ' O B3P § Oulz! IscsipdsOdiE!
f OtcOyYJj sOisdzso dd3 6 J f OlsdIlstsdzOf 8 @ Gz df € dety Tdzic |
My shidgfle’ ds@ dzH j dzy' W HB L dzdy j tedek OB @z
mModzyls @sB4( 8) . [iLtste tdlsd3dz H OB 4 K Olsd
" dzls OC Ididrdz, selstsH Y W oQU@Z' difAr HZDO fn @) ‘B k2O
MOz wDE 5y bk GEROdpsd®lsj 2 L &3 ko O@adrhe Zu@T 2s.W
&ZO 03.00 ' BOldW®®R®9).L. 09. 00 &O 15.00
v OB dzd yw
[ i Mdder esdetst yYydies P b Odzded Csd sdg'tse © Iz
sB 3 L2 ggomy 1 yO { tots cOesihdgBralisis 2.4 for Excel 2000XP

vasse d 4 SMmYd ws s
(n=6-8) [jLd 0BT dz | [ jLs| 6d&fd |

g OB Y"

1 OcOdz dzd2 B ' ( 74,98 4,64 72,09 2,48

Oz B dz, &/ q 4165 3,94 40,44 1,18

gjuse d 2O, &Kl 12,41 1,06 10,04 1,07

HjUuse O Cdmdzsli 13,23 0,69 17,98 2,38
g Od3d y°

] OOdzd 2 B ' dZsq 77,36 9,12 69,94 2,79

Oz B dz, &/ d 4159 4,98 40,34 1,84

g U o qrREz / dy 10,20 0,6 9,66 1,13

Hjyuse O Cdmdsk 12,09 1,71 19,18 7,00

l edB S Od § ' Mk cle®@td dz
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16" Hdstistcd dsQuizd dgd f tod G s ls to ts RFrdzsfo AstelRIy | dsjOf
MO®d vy MmeigMmisg tdzc'® o dteOL dzj L g dz" § dzdzv T
1 6Ctej BO, od Mls Mjusesddd MdesesOkSd Ctots
Hsfistso ' todets L dehy o @BMY ' HCs 02 5idgs o f Stc' o
Iso Otcd @GO&d 1 5. 0 Oz teihigfld jjto'Isq@zH j dzy' W Hts L dzd
(20 %) s @=mB4 . 8) . [JLtste tdlsdiskz mMjuyutsedded &
L 3 dg@pr dz@ D9 H desMdes M & ddlsefCtdsgdzd dej L o' dzdz' 2
( sd@#.9. v MO Bn" - < to K ts@zls to ts dz! dzts f Ols tztipts ¢
Hisfistse ' todats L dzOykzh dea Is®' Hizf odedeteln |d fd22f a d3' ofj
YydteC OH " Odzedzd diz3d ctolzf Od3d te'j dzlf)® %o lix chimPrelrdfozdz
tcdlsdzg@ 9% 8( dkONY.1 jtc' SH OCLBW OLJ iz MOded3y 0 OL ¢
BOIsdWOLd L |15tfnkd s dz@z 245 g3t O L) isfip@idl @isiaB). (

s fsCO0OLddS &9 BBA dz toj ysoddz o HdzsmV
RzCdzj desodR S dMmdzsls  [64, 66z twd dzth@OdEd y s fpdssy
f Ot Oy j Is O dBts dzts o b dffs Loty BRI i & dzoRdzts®  f O RIsOfts d3° ) |
Mjyse s’ ¢ dfndsldr HiisPHaD cedss o' HY 5o ' SOEA9,
MY sfloFfe R j dzj L dz2OydzO Isj dzH j dzy ' %) (H1@e4.8).tc ts
stz B L st tedlsdBz H Odas G s 0 dz@EUO L dR] OO s B 0 b
o' Hdetsdats ' dzls GCEBdzd @ ) Is o ¢ da@idzig® t3ofl tetle IO @Yt ¥
f tots i) cdz'o OGS e bn ts ) lsEs's dz'tchdz) dgtle s 2 1y j 'y tSLo @& 3 tsHE A
f Otdse"' * : >EFods cdizy ' ioddd8ed, . OOsH ' W &A08% 0 3
5O d20 2 8MJ .HUAS dats ' dzls O SldzBY) . Is of Qe osde  (telsf @Bk
fsCOLddCO k &)y 3&mo, L @iz iz 0 Odte @ is tc ' dz dz¥ d
' dzls O€ Is dzd d3qls @BLW.Q dg( d3( gLtz els dzs L e d s i3 dz
OBy & ¢ O@PC Ldedh jzdedz 5 OCtesW OLd tedlsdikz L
03.00 dO 15.00, IStSH ' we k2 noddisidihse
f Ols tsdzs& O Chtedsdt OL *© 2O dzis OBlafakid@idedddz H L OL dzO Yy «
Codzstétdmmgl 5. 00 k MO®BIY' kO )0 dWR dosfod lsigs dytis
Hisflstso ' todztofntzj oodg Him sl dzlsi® & I (zcR4:8).

[6%j, OdzBAzdr sisjedl &z’ s Ols @ dstdipsi IsHsusE g, dz
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G OIsdlskz o d3j dghls 2mvwd3' fitdd & @icetdfEhtigises tsHedls @S dst
sBd3odz O HJ Mddzn tctsdziEipy, RO O@PY Bd d3z M | dzdzv d3
OCteW OL bQE®@ed Oadzsgts todls @B ' o200k Isszz 30 @
L d3j dzh j dzdzv 5 O3 dz' IskzH d ic ddis iijlz Bisfymicz M fz 5 ® @3 o
f ztocdatztcts h sA Mo ot OL dz Ld3" dzgd d3d L stekzr d Od
BOdWOLd tedlsdsz o d3' Misktsgg yb®lsj @ dmdztslsd L

O dzOdz' L - tosddglf Ols P aRgiiztcfgld HAZ sMtse dzd o sMls j
fsCOLdWCsotsects IsO fktocddesotsets B A3 dzlz  dz
MoBdy! kO MOBYLOC s OQullls ddOSL | 3O, o j dzd
OB dz' sEHd tdlsdz' @ 1©OE @ dzd3dzzlzts Is®' dirfj Yo d dac
MoKy o dsfpls 'H diejdze Mistelzo Odzd MW  dzd M & o dzd yd
(o &) twfoed { tc@dedsiqtupdsdziAs Hd3j L St .

43 1 4 Mddzr tetsdztsL Yy d tc & O 5 ©@adaifzif & i) It JSIsiES te dz
HjkBSMdCOY' 2ddn ftesyjm' o

] ¢ Hidzs s to d 5@ dgq L SO dsaP Ok Bis B 15 § ) d kst @ls d s b
Mfshlsjte' cORSMY o dEOL dzs.T Odzds? daff 5 © @Blo dgdd Eigar t
615% bbo' GBS, MOk A s@EPpbaizlsd flss L &
B L Stek o6 dlp b jlsdasezls O pid).

v OB dzd yw

1 & dzd Yds OH' Odedes 6ty Stapfldati' IsotsHAHSEE® fipdRg Oy

fotsyj @ dggeamyr 1 (p=6-8, MNSEM)

L3 e d | sHddzO HtsB(J
J S MY J tzd ¢ 03.00 09.00 15.00 21.00
1 2 3 4 5
g Oddy’

mtsdzj mlsjws 1, 60N0O 1, 70NO 1, 89NQ 1, 66 NA(

~ ~ ~ ~

BBsdz /[s) | 1, 82N0 1, 95N0 1, 94Nd 1, 76N(d




91

] o5 H SEOB.Az.
1 3 4 5
1 O¢ Odz' |ws 9, 01N0 12, 49N|] 17, 82°N| 12, 12°N
B' dz' tokz . . - -
sl | 13,09RN|18, 12Rq¢ 18, 93*N| 15, 09N
dEd3ts dz! /
ws| 105, 971140, 070219, 00°§140, 07
s ngl 152,53N193, 78N169, 001180, 40
Lditse d 03.00 09.00 15.00 21.00
4 MY Jted( # OBY’
Mtsdzj mls|ws 1,59RNK0 1, 75K0] 2, 04RKd 1, 60N(
BB dz! /|s ) 1,69N0 1, 98N0l 1,96Kd 1, 77NC¢
1 O¢ Odz' |ws 9, 85N0 13, 03N| 16, 28N 10, 34N
B' dz ok 13, 01N| 18,53RN0 17, 74N14, 22N
@@smllgl
ws | 117,231 149, 28N179,60[143, 63
IAiH/¢§1 197,82 178, 93N162,80[138, 05
&
lted 3 S d:

1ni¢' & ¢ Mk Oudd bk

2.

*

9" Hn~ddzJ dzda¥

so Otcddz (te<0, 05) .

3. # 9 ' Hnddzj dzdzv (it Gs@ds'dalf'C BO dz'tsdptisdsts '

Cokf' ' dsOClddr ko Owddz (<0, 05) .

4.&17 9" Hn ddzj dadzv f € P wladeS @z 65O fiizks 245 G 5 dz

Ctolzf' Codstosdz dzts’™ f Olssdzse (<0, O
uff sfpS gzf@Y Isjdzn jdzy' W Hits L d&3j dgh j dazdaw

MOdsd y' ylsd@d fiRAIBBOe " HY s ' H dats,
s df Ols s dzis &

f js'C ©n HE S @L dzdts 198 '

O a3
hts Mo ' H Yy
., bkt B8y MUk sisdkESd fis Oy Ap'd dk
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15. 00 d&O© 09. ) fj'tc’ vswi o jBOjsdfda@dy dzls @RCMs
(s @=4.11).
v OB dzd yw
r'd mMddem otsdest ydtcs P ¢ Odzded I Cicd sdg'tcalzd
HyssE¢MdsEOy' 2 dzdr Izl BIWION " o
i tc s ¢ tc @asmor-Analisis 2.4for Excel 2000XP
vasse d J EMY Jtg ws s}
(n=6-8) fdirsgoBfd | [JjL¢dBYfd
g Od3d y°
mtsdzj mls j tetsdz, d3d3 1,71 0,14 1,87 0,11
1 OG Odz! ded 2 dfB3ts dz! 12,85 4,41 16,31 3,22
A, [H/] 151,34 56,65 174,03 10,77
g Od3d y°
mtsdzj mls j tetsdz, d3d3 1,75 0,24 1,85 0,17
1 Oc Odz! dzd 2 CBFES diz’ 12,38 3,49 15,88 3,20
[ A, [HI & 147,44 31,32 169,40 26,91

6B NECOd § ' Mmis!

10 kd
sCtej di3qn

mo&dy!
bk distso OF
L dzOylz Bt @las h tg dpdaw
so Ottsgs® filsOls j 2 .
21.00
dz@7 %

f Ols ts dztizfg W °
yqdtcs OH ' Odzdzd o
TOtOC Is PHEEL 1 ts fls tBe' ' dig dzdj dgzdardiyets
IS99 kizOf BRYDI ®.,0 0
HisMis 5o 458zt i@ IsdB® Ad2®).© sy My sMis | to
L O¢ Odz' dztBEdst 0B [s tizdizts ks 'C dzl5 . 0

f Ot Oy j Is OBis dziz
L tots i) ls O dédzzcs Mt Az
L to ts ) ls Cod@izwis o

l 9 JH ] dedgW
~nOtcOCIsjtedL o Odzts iy
2 mHEBRm.16).ulkilsls’ o 5

o &' fMls

o dtcOL dzj

f Ols tsdzts &1 'ls’'dz ®flpts " dz' " jdggdetsdis iz e d Is o3z

modd y!

%Ok dO &Y " o .

soQeddzk & cwlzy ' .

L It 5B detlz? ¢ ® d3' Miskz 9 L (
¢ tos@ dze o @dpdgOls ff B
f 5 0OL dzdis Oz

L Oc Odz

H O dzts% sz |

EoCHEE tdgi;

dzts G 5
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tdLlzdz sOIsd HOddr dzO9 j H | dztf B d3tR dz' IslCimHdE] L
L OcOdz! detsce s dzp ' dEOdAOB ‘" figizlsIs* @ d = 9o ' H d3' dzdztidnls
ftstc’ adgvdz L dzsB®E Is dpibleB@md.2l). f ZigiOyzO Isdz' ¢
LBjt' ¢Odzdmw fjto' sHd OCtetsWOLd (15. (QGCts
f 5C 0L dzd @D tc O ¢ s jolt delzls OF 2o IsSH w Q £ MmO
LB "o OkzOMw L ,106. B Ol ddt@®L ® 9 .(0B . 0 @)4.10L B,
¢ 2O dzts ¢ * Y dzts o3 Misk L O Odz' dzlsG ts B dz' t
f OOy jsOmRsdzse sets &PW Olsdfls 20 M@ & Ipibe s iG] to
- 5 dzj Mils@E gdzts’ W sy, QlisQucd B@dzsssdz dz' 2 ff Olst
OCIkdodz Mis! HOdtsets W Jjtod3j dak®@ %iAs fritsOuydfiaf dEls @
tcOL 2 Yz, MOEF'O dddF00 o s @ Misso ' tc dztizB8 Yslis Mg @O
Is j dzH | dagQO s MO Ry dz0®@ , sdz ttsL o JlsC bk f Ob & gztizs
(1500 smBgz@MmE Isj dzn j dzy' W H s da2d WP dzuz® d3 @zpis
10%k MOdgBSCdMd gidfdRUs d Is  d3ts Hojodg! UFdED dad@tc O € ls Gripvd L
L esMis Odzdz o3 Ode® PBREHESAS Y+ A gL da® i teflE-dz ) © d3L
s@ . 10). [jLite todlsdiz OFC Isd %zt lds' 5 & g fiplseO |
IStSH ' wC O3t izo BEAD®) ! 2 d3je@L dzy O MdBjd3 dBO dzO
o' HA dedes s jlo@BE . MDY d j t6' sH OBYte teAs@yusd v ¥ d
tej ' Mlis ol od@lo@VIiLdads 5= Mis @I§ (HR00 dz® df Olstsdztse * ~ L
ZO 09. 00 bOME@ERd WY 3. 00 B BIs tfPd Gas@E0) L b js & c @&C
Mo®kd y! s@fr @O0 O ddz4¢0).( Is OB
z2tsHIBISOIs p 6 ¢ @3° dzdaty fifjefjd2E e B dz C OL gz YT & Is s
5O HjsCMdSOY' 2dif'F mrfiasy j BYd &zSdE® | tots dats
ted * Mistclzo Oazd Mmd3" dall @t U d 2O~ OBY dz' IszH d Wh)ls o
sO [ A (d 2z 5MAd®y’ o o  H daEdg@iiist off Ri3dQdsY, dz* flsid
B' dz' tclzB ' dzl» @ lsdRizL btd h j L OL dzOyj ded = f € OL dac
{ 5% JL Oz Bse ts M ls tdsassltdn  yalgsie@sisfigfistizd  d day siziste jsdzd
f OOy j ®BKRBdA §jtc' sHd HBB, © HBjd "2 &
-~ Bdz] Mlisgj teltsiigzlz H s dz' HY o OdasH ' J S sads RisBdOG
OCIkdodz Mis! [ A LA det 9oOdzdfmw wHdWJjtejdzy' 29
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GJOdislz. 1 5C to jod30OH Is offtsidacf o ©JAfSEIzd 9B B B)IS) @& ° d
dzO02B " dz! h o dteOLdzj LB" dz hjdzdgw o3 Mlskz L O
f stc' o dzgv dz L " dzh d o3d H s fdz jHdgdz'o O dafiFd]) dzdf
~nOtcOC b PiEpffL b ' H MEdsaag Mislsz L O Odz dese s B ' dz'
USH ' wolj W todz" RLODJtc' 6 C10r 'dapf'©Offitf, sHAZOSC dgj dz
f stc’ o disvodgric d deO© d3d WL 62 fdgHsHdjlsdizsdy O dzd o datsy '™ ks

l dMmdzese € d H.s totsLH' dzz 4

1 Otsmdzs o f ctso J Hsfndzts dzoOedi=Oigiisdn 2z B *° # 6 o s dgt o
LOdzj Y desisi o WE @ J tesH j dzt 9 O dadf Iss@sdpdspfcdhj Td@@ | ¢
LOdzj y flsslsess S Mduydets”™ . H' W OOy IsOdizs dzlz
1. 1 MisOdatso dzj dats, hts dssH § dzs(08.00zE20 tc G4 o (SEERLIS
fd toj Hiphs 2§ J clgd fdd Is 5 Is ts St @ias)fidCetdtarize s:dp * s dd
L to s ) Isg@ dzdz| o Hzis e g'de®L SO ¢Moéovs o 1,7 BXH7 2
sO 3,1 toa lu sy Gdpsge dsjods jodzipsaizly’ ¢ tkdz@odslz
MO di3d yG3k@modys ' HPE Odz! di¥EB YB2bdzI O di3d y% I5 C
o) § od daj L &' dedes 3z p " 3 ls i@ o RddZdatzlz . 6 JYf -
fJtocr®OHOCIsjtedL o Odzsmw L d3j de{dagRBEAYY diz o figlsy didsfuz
o' HMEzls dzffidt’ O L izl )@ 3 yls ®ts M Is Qdgalgydg dzlg o QY d 5° , ¢
hts ~OwOS Is] B¢ dzlz 9 GzapsR) dagdzlz@lz 2W)3d Yy H s figlOH aly’
L totsdgdz@d® 1088 MOKYCIgY tsldfer s@istse * tcdzj o B Mtk
LOGOdz! dgsets B dz' telzB' dzgz SO o dteOL dzO Isj dzH J§
sBsr MisOlsj 2.
2. 1 fd’ Hy j dBSdzC st 2 (JQdED disie * widids fi7, wiSdEsH ¢
~nOtOSbbfevdL g tcj Hdz i3 Miskzf j dzaJ &3 ydlssistsC mdy
bz Ld@BME@Mz MHOBPY8 Itz MOBAS Ib d o ¢ e 3
tcOUsP 3, 2 ,40n ztsodztrfigls H k£ o OdizB) v 8z dzdn g s @ dzO
Moy o, t' o j dz%' ¢ %BC Hdf jsopb@rigikps A 4 dzs 8 Odzdzy ¢
Yyj?2 ' khHhzoaOoamw od3 Mis L OGOdz sl ts O BJ
MOBW aHYf s ' Hdzts, ssH L ik ® @AsIOF oldz' 4fiplste O df@ndzts ¢
Edtse | JRHOORdz" HY o Oded?2 f jto' BH §tOCIsdydsts
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B' @S Odz' B3 dzz SO WpUshHEf@s | , Sb®Om'ddw ¢ ¢
LicsMisO% HOMNB@PYIR 8z MOBYy' o .
3. I msOdsdajedzsl b o dtcOL dijiz dzf i § datd ezilzizd
BOwLS jtc' &9 yYdbtsd Lz Mfshls, tsscdmntshy y {iocd 2
(21.00z ko @B dMOIj2. ¢Slsdedz Mls! ¢ dzead 80O
cOL & doylsiOod 23, ZDL g Oskiw'faso ' wdgs Mis d @Gp Ldgedd
5O WOk MmO®dy', Ob @G dig® |Us'caj deifip'L def® BD3 %8 0 O
Odz0Odzts @ ' ydz 7 y e d sHY Ofstsdzs e * °  dizfg v i) s Is fj) Ik
L OG Odz' dzsets |, Bdz)jodE0Ry dzfs to HEHB(OE zH 2 B Zd3' dzz s O
fd Ut aaPdedzd % OdB3d y+ . 1 d3' Ml ' fipg! [ tzoaS §6iPtr| ffigk@sdsd]
134% bk mMQAdsgiyg ;dzs ®@Qdy dets G sdz@ %A BB 6 daiz f 100
OCIsdo dz fgb! 3 M@idir| yizj L& @O MHOd3y "' o .
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s |ws 74,98 41,65 12,41 13,23
’f s ] 72,09 40,44 10,04 17,98
. | ddzls tc O dz! 74,98 39,99 11,46 14,09
NEE 4,64 3,94 1,06 0,69
3 (s 248 1,18 1,07 2.38
E ¢ dzls tc O dz! 5,24 0,91 0,80 1,15

) 6 dPNES ' &z § MsEkk§ Ocddz b

PCtWOLO o3 Msk Mjusesddd o cCkzEOBdH®
Tts 03ud@ictds@istg®y OL d yd BWisa(ty Of 51 @ iskaaMO® I
hEteO®Rd Ud o Oted dzOd3d L G j fBEdIstsd dzj toj * fi

1' H off Gzbwsadty fls fjusets’ Cdmdzslsd HBeMls
5O %RIB tc0Odzf0BROIIRG j U ' RBHOY jtc', sHH § 5a '@H dahlz Is dz
fMizlsls dg Bl Msiscts § GEOLAMAEDSE " Ydtsets toj ) dd
odzts (03.00 Is ® H j d5.00 ( s@B7).vs Bk L s todlsBz o di3' Misk
f°H H' ' 5w QR &dirOo B9 ' HdsMdes " Zdzsd § Qs
SHdsYOfMdets L dzdy o OzOMY QdgY db dstrdatos (g [
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PSEEYOLO O BOdYOLO Pjdastcigutts &dde® S I dzd
Ccdstesd dzdds ko OteddzOds ' toj *,dn's Ho foieDIsHBET)"

OS¢ | dzs 3,  o@dglsMgMizdzy’ ¢ 2th OEY ‘daz0 S Is d Y dzts Bz
' L dzts Bl sROBEEB izt © Ol s i5d (@O dlskz " O0©LOS
dzj SH AL EEC OH ' O dzdzdylis Cosy dfdt® jSicHP 58 © B Iz Bz6iARE dsks O
f b to detzsos ds'odz ] 5C ) 5O, 00 jHj dede" Qlasddrsdzl ty dzd
fjcrOOSlkj Lo OdzsMY o dteOL des® Isj dzH j dzy"
B' Ss@H' wC o Mis Od Bbd' der  fftceSwidsis iRtz
Hisfdz' HY o Odzd R. 1t fipls Gsdzlizty g5 igdd dzdO fls ts fykve O
MY sfisj ol ©O desiftsw j dzs o Odzdzy  Hf JOdEIIBsS & 22 Y e j to ' Cr
Hisfistse ' todzj o o33l jiA 5 alzez" 09C jUidBIs B dzy !

53 1§ dzdo ‘Odg®cOY]cS OH ' COfdsif OL dgaERitEets j Isis@s d
HJ Ists€ d SfAeys y2jday ~o

ltcd L OMssmkze ©dgtzils O Bzis WAAMPS jiste{uddits dzj L
f St o dz¥ dadz 1C s dzls Ot CARETHS® © * dzls OC Is dzd a3 2 M
HsfMdz HY ko Odedz' N j " BiIsd j BB H', Is! MY o jylfeus
fsCOL SO, wCd2 L dORsHds MY O Is dovpdgsh
iSMyfjted B casPfORdAE Ztc' 9, GHABOS ORBfd kkZHO
Lded ) zo OdzOMmw  dgdgts a2 , OBt Do, dv4dz' L dzI§00, S Us4Ad| Ok
dBd3ts dp!ls/Odz Is o Ote  dz@ d3di (@ , 161 Nigas O #sd®@ 8.9 Is OB dz. ). 5 .
O CtotsW OL OF tsodd fifrids) tptah ) dfiedis todzds OC Is dzd d3 Is @ Ote d dzO d
BOdWYOLO hEtOd L czbPOIdlssds (21.00) (OB

ltcd L OMbtsmizy @dzilzinls OB Odz! detscts B ' dz, tolz
fteOCIsdydets dzjlz fLii "desdavCdadigy € ts dslo tOuedf desEd ¢
f' ' Hiso jtounyz' Is! @y L wtg@zdgd et ' sets ¢ OL d
SHdS®RE t' od' L ¢ fsdzlsadiddOetdfaigd is p (s e |
hztc'' @8 L ClPOEdlsBdR1I0) .
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v OB dzd yw

I fdzdo OdOL Qs OH ' @ dzdO L wfRlSifgaic j lds=Ae dzd |
HilsCSMdC Pyt Y T &dsigol (p=6-8, MRSEM)

| SHdd&ZO HBB (

Ldstse d

_ _ 03.00 09.00 15.00 21.00
d &MY Jte . :
Mis dzj ) ls §ists tizelz/ ozds
ws 1, 60N0 1, 70NO0 1, 89N0l 1, 66N0
s 1 1, 82N0| 1, 95NO0| 1, 94N0|] 1, 76N0O
b dzls tc O dz 1, 78N0/ 1,85N0] 1, 90N0l 1, 70N0

1 O Odz' dzd 2 SBstsdz! oz ' dz, ¢
ws 9, 01NOl 12, 46N| 17,82N| 12, 12N
s ] 13,09N¢ 18, 12N( 18, 93N1 15, 09
b dzls tc O dz 12,82N| 15, 79N| 18, 12N| 14, 42N
fn, [HI] &

e

ws 105, 97N 140, 07N 219, 00N 140, 07|

s ] 152,53N 193, 78N 169, 00N 180, 40

dbdzlstcOcdz2 | 127, 9701 160, 60N 170 50N3| 160, 42
lted 3" S d:

1niC' d& ¢ Msetcky Oted dz Lz
2. % 1 9" Honddzj dzgdz? ff 5§ Otsezlf & OO LHAEfEISAs o °
so Oteddz (<0, 05) .

dbCtosWOLO IsO BOIdWOLO oad3 Miskz L Oc Odz' dzks
hzZtcOR SO IsfO@bdtz@d [ &Ff sMis jG3 .cO0zd My ' Hsf 1.
59).] 9 J H] dzdzvimPuztfc@lz Isj dzH j dzy OQ izt d3bztsoin A, % 2 diw
L1058 03.00B0 109z 0L 1. 009H j lgASHWO L ®'Cdz OCIsd
| A SH'Z e Ddzls e s detsidits'e " ff O dzj M dgAn.lsQ )te.' ¢ [Ojdatstinty
© Cctkzf OB L BidzktclOddo il % ols sH@asdrodits § Ols sls sals Y,
LB ' dzr h o OdzOMW Qd3PAZ'Ol2OHD cf SEAZE@). O3t o
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v OB dzd yw

I f dzdo Odddt QaktcS @H s BFHBE&OL dpEM S tej Is ts te dzd 7

HjlstsSCMdSCPgfs Y fzih- e dptgol Yy @ te ts ¢ tc @Asmer-Analisis 2.4 for
Excel 2000/XP

Lditse d mtsdzj is|) ©c Odz! dzd 2 [ A,
J MY j to@BP)dals| d3d3ts dz! At dz! /o [H] &z

8 |ws 1,71 12,85 151,34
jf s ] 1,87 16,31 174,03
Z | ddzls e O dz 1,81 15,29 154,87
4 lws 0,14 4,41 56,65
E s ] 0,11 3,22 10,77
S [odzs O 0,09 273 21,27

) g dPNES " &z § MsEkEH Ocd dz Iz

OCtE OL O OF lied ayfdfs®)isls | 6 'Ac O OB % s deddBs DS (50
ko O &zOR) , O B Ol CLUOS B OC 9@d EVIE® & tz dak
( lsd@:9).

[Isy) i, ftod2dz0 Odslstt O zTMgASCYls j o d k | 620 p gy
L dsj dzh j dedev 05 o o' Mlskz LdADe Cldid g ¢ 5 k" € da
OCkkdodssMmls’ [A Mishmisjk' ¢Odshy L dj dz" j dad
sjdzi jdzy' 2dzd?2 AOROGH te: f joto IsHY L O oddwls
ZBHE L& dz ot HedjEh OkcOody ks 06"

l dmMdese € d HB tSLH' dzz 5

sOCdd yddsd, LO ©jLbEd s0lks @dats @z dd il
f testsC fd@ dlsaseAsid H @ bz QDA dsfifidsdiOtc ¢ J to' 9 1y didgj tBd
sedgtizd & j CMCtcj steded & IsiOs tsHyjj 1S Sofn o8 Py R jdatf =
odeOL dzse s fftotsW oz OF jistd® lfisirstO O%s s to dzts
1. 1 mMisOdetso dzj dzts, h © dzls WO s 1§ bz B dzdzts s @ Gis @
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GjiOlsdlskz d3ts HoJ dz' et PBE)R Is O o j y ' tc #2.0Q 4t
~ Ot OC Is PHAELdzCREZz ISIs* 9" N 58 fsLdlsdo detse Hdd
i totsts ¢ M d@ disal s  HHajaEP dz® dzlfizts  f “ Hiso | BoH ozt s d
o3 Misk 1,31, 4 ,tcOAMWsdo dzsmld’, 2@ g0 Idz@s5) )dzH § dzy "
L d3d dgh j dzdzv 5 -pl®'1IMBEZ te®r &
2. [ tsfpdz' H Y j dats, hts otcOdzy" (09.00) WHzO b6
f Ostsdifffes fijls j ctz@DezF GO L dz' tzegew " def Bl H DIstclz C B i§
' Hisog ®flpty L d3j dz" j dzdzV d3 O ¢ Isod odbizsHn ISits<OAls lEOChdz 3
3. 1 Mmls Odzts o degQRetn Iz IS B Uzl B jdelzddadzd -~ fiotd ts y JOffY) Isds
Odzls ' Bifizs Mis j o ¢ O dzts fif©9.00kls O CadgS Wh.GNR j2tc ', s Hdtc S
Mo " Hydls! L totsfls Odzd@' 1,34 o35 MmO L ¥ da’ dRgsde], patiiz' Is
Md uso dndpgdutso s , Claffdesilsddy ‘dad » j tdedzw  OC Isd o dzts s
L OCOdz desets BI1,02 tot£@D ket jatiz®1j, didzy f tesw o' o &

LY dzedBlZ Hdzets o dh j dzOo jHj desets OdzOdz' Lz HE
o d odaggyy dtcC OH " Odzdzed » syt dzd o s MsSj I9ts taelzidFdz' o A
O dzlsted@z BEHsjifE s d qgetf Ots sz, WSO o' Hlso tstc
fjtc' sHgMbOdafEAjal dz' ' odOL dzdFteg ¥V 2 B4 6
tc OdzC @y Foddc sHd HEBJ.

tdLrizdz sOId JSMmY Jtedd3d dzls Odz! dzd = Jjelzts Mdz" Hs
fzedz COYy' wWan:
1. sOdz Gts ,5s .1 toslesp tsL tsuBY Gl ffdzd @ Odzls tc O'dze to A
fotstsC MPraBIlgfdztS d H O dzls dzs 6 5 Csikj sMlsOL Iz dz0
f OtcOYJ sOBsdzts o sl yYtwg ' OIdf ldsl dzdzw zOkzS$ so dn
BjHdyddze@ . dzOkzC. #BcPgeOtcs@dzEzOIls dzOz €1.6 CCrdzW
2016[ Hig, MR 01622. &. 18

2. sOd €5 s. I .. [ tecesoatsL w. [ ., SHCjo(d-
B HISC Od3d dzlstsL dzd- G JfOIsdls" a: f0OIs. 106394
L OW 9 dz. 26. 10.2015 ; sf(ksigise )5 JQ 4 . Rd2J1HE

dSmY jted d3d dzls Odz! dzts’ Y Ofgls PP dzi s fi) dz'H HOA] dedz” s W I
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tdarr af
ARLSOTwWwér1 ¢ 1o0Jrryweus? Jrlovflifu

¢suvrRIV fevw sé¢fter[ v nfoadtllriad wwfseryl {1
lJrl1ovRrRwULZUL] wl

6. 1 l § @t d dziyy d WEOOH * O dzdff 5 ¢ @ d ik t© Cdiy dzis ©
Odzsd s MdH Qilps EOEHicsyj M ydssd' Lk

lted2 5 $ Otfnd ki tos ¥ LOR & O drdztztglz ot jioxOd di
s j dzH j dayts & fviseQezdd ls 2 dz@6 S22 % o t6 O @9.00 ' © o j YJL100
o' HY so ' 'n & Js detifds@DSC |rsts©3.00ls @5.00( Is O B dzuts delidz j1L) 1S te
Yy! sets § 5§ OL dzd S$hplz Istisd3” soiss datsCue@ntdgsdz] O dgtzda (Isaz H 1,
©OLE) o' HdsMdes Hbkt' o (E@RESESd dis? s
L Ofls tsdig 2 & @difgRfteitl dzdis OC s dzd 5 lso Ot dz2Os O h Iz
BOdWOLO L& "koOdkOmw L 21.00 (k Csdstt
( lsdasl).

dSIsdodz Mis! w1, Htd LOMlstsMizo Odzadz" | SOt
21.00, Mpts €] @S cdrzOdgy' v HEs L toshls Odak® YUOAL k
o' Hdzbmdets Iso Otcddz S tsdzlstetsdz dets’  Olstsdztscldy’s (
mMizlsls® o8 dzj od3jHLIdS talzozW@Ssvd ogdhisHl)ldrzls By Otcd|tslz W
(lsOB dzwOCasER ) M sMisj o' ¢ Odzts v OSds ddz efsgtisd € 1Ok H
fcOCIsd ydzts dzO I 5 glsia® tyizls o s dzdzizd s OB sz@E dpdz 2 PL C
BOIsdW OL O todIlsdzz O SeldzipfifdicitslsZdizlstOCrls dad @3 s Ote d
L ¢ f Oftftsfislej to' ¢ Odzd fwo 'sH P90 ‘Gdks O 1@ 0 0

lojHjddw COtiddlz dzgj Mtedw dts oL Hy' BC
Hsfdz' HY ko Odzdzdr ctokzf OF {f to] tIREAIyfde®"C tiiseH ¢
o jdzd yud ZOdBd jLtstek tdlsdkz yY! st W todjdlsk
(sOBdz. 6.1; IkOBdk 6.2), ktH', w¢ O&fd
so OQtcddz L c¢jfOsdlstsds (lsOBdz. 6. 2) .
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v OB dzd yw
Il fdzde COtemddzz dzO0 1 dst€ O HiEdOmISE disdgds o5d
O dzls d 5 € ) d HHOHEE de© diB) Iz s iz 1 (p=6-8, MNSEM)

JSHddzO HBB(J

Laitse d
_ _ 03.00 09.00 15.00 21.00
d et ded 11, kd. BH.
ws 87,52N105,211 154, 25N 78, 33N/
s ] 70, 02N 75, 49N] 123, 84N 68, 45N
sOtemd dz 72,92N 93, 72N 110, 191 82, 41N1
d

gl , d3. sH.
ws 42,59N 48,83N 46, 04N| 39, 378N
s ] 39,16N 43, 48N 43, 00N| 35, 34N
s Otemd dz 40,59N 46, 82N 45, 70N| 40, 17N
sOsOd&zOL 0, &S COls/ oz
ws 43,60N 50,46N 78, 22N| 50, 08N
s ] 48, 15N 46, 27N 48, 98N¢g 46, 58N
s Otefd dz 42,78N 46, 98N 46, 64N| 50, 54N
vl ®Hl, BB /G
ws 25,85N 16,24N 17, 21N| 30,51N
s 29, 06N 16, 23N 19, 02N 33, 12N
s Otefd dz 25, 00N 16, 02N 17,31N| 30, 77N
lted a3 S d:
1.niS d ¢ Msetcb Otcddz
2.* T 9' Hnaddzj dedzs i ldgsC e s T@L dzd $ O

so Otsddz (<0, 05) .

14 M shisj too tesOidds®ff 1 S @) oddztshiflds’  § @(s2D1zOQ @
' dzls O CUsdizt dgls 5 s dz dzd 5 IS o Ote  dz® Hsdp@RdiEstsdE | | dZE O §
hbtcOd (0 &6.0D.0) (OB
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¢ dz2Odzs G " yYdzts 4 P§ SE@EBEBL d OL dzO09 O 43 ditce

L Ofmiss iz o Odzdz’ CastgiptE @800 o L OK p Yfddy sz 9 O dzO M w
L dzd y J dzdzy} v 8d (Coi@fiiaderz %4 ' HdzsMdzets Ise Oted d
f Olstsdzsdzb.1). A (jols OBs B t6 O L dizdadzhd dduls]] daztctd Is d3lz-¢0 & 1 ¢ t6 «
L OMmiIsts Mz o OdedzdW2€ CdP taiy doddle MW ( Kz BtzlsIs 6a R ), IS®C
teJ ° Mls tc @rOO ditd frpwolz’ hzte' 9 L @EHHOBSUsBAEIs @ sOOk
vl ®H1 Bdedzdzddls OC Isded 3 C sdzls gt tzmdzd dz° 5 © Grtf &)

09009 " HYf e Hdzt (IsOBdz. 6. 1)

v OB dzd2y w

lfdzde COthmdazkz & Isidtt OU HEd@ssE ) d H O dzls dzt

OQdggsE MdHOdasdzig e B zO dzmiz L O Gridis® tc @ dgaizts Y
Cosinor-Analisis 2.4 for Excel 2000XP

vaise d J SMY l ], 1= 3 (O sOsOkzg@ wvi1 gl ,
(n=6-8) Fdg. sH Ed tsf &C<C0ols| &S dgtsd
8 |ws 106,33 44,20 55,59 22,45
‘f s ] 84,45 40,24 47,49 24,36
. |sOwfmdd 89,81 43,32 46,73 22,27
4 lws 35,97 5,04 17,31 8,34
¥ s 27,14 4,50 0,44 9,82
E sOtmd dz 19,47 4,19 2,64 8,31

) 6 dPNES ' &z § MsEkb§ Ocd dz

v OCdd3 ud dzsifEie s oLjcH QHdaEdAst dzd o 2 DG g § Grlz dzo
fdmlsd dzeh [ Yof [ZdBs o On st il ekt OlRflslg dz! 5o t©'dasdz
f4dtc’ SHJMIHESBIG] tc ' tscHQBPO S| af dzF OH " fOaisdEde? Odzls 56
o dzOMis d atf fifglicjj Y O tahO Isfis Efdig d 2 AssRlads deizts H | dzt 4 @dedzvzts
tcOdzC tsd3 s wod Yeisints Ddgddy Isie® 3 I d o dzts fjds' " dz &€ ). ts
[ HdOC, L OfMmists Mz o Odzde"i tcOQ tisfiguddiss dzafzRG & & d vkdzts
COOM@g dnisid 1 vaifg' tsmdz" HYy zo Gudgs § j o' tSH
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sftedwisdzdo d?2 of dzdo € O wShysigiAs S cla H fiDigRt
sdf Olsdse' = &Pl ts F@sk Oo f ' ©20Q § (' &
Mftcso@py b sL dlsdodets HJ&OKB St% L &5 ded dzd €
) sCtejod3O) s o (DAY s M lcidiiE @ Is § a "digfde J @AY d o dzts
Is tc O dzf) dg® d2@® dzh)ds © 9B([F M s dz® %IF@3%o jo® j YILEO,
o' HfGo' ' Hdzs. uwsH' WG, Ists@odzjRiEs.00 domjsdestze
COwfmd &z dpdfhejd W Kzl dzHbjtgaydz™ Odds d o dzts ) ls 'dz0 ¢ Bad®
OClkdodz Mis: o¢Mos daj L B dzk o OkOMWY o ) Hedh® fya
ftjf OOk §td &SH] dz¢ o Odedf dzdth @ls ts drB® 5 6 izl
BOw©S j o' o B@ESsd L I

v OB dzd yoO

Il fdzde COtimd dzz dzO0 oy J&BX O d2stigis['? dpOiss j
sz | Mn=6-8 MNSEM)

JBHdd&ZO HBB(J
vdstse d
L ehf &g 03.00 09.00 15.00 21.00
O dzop BSE Bsdz! / G5H * ARz
ws 0,97N(¢( 0,94N0 1, 19N0 0, 87NO
s ] 1,68N(¢( 2,36N0 1,26RK0 2, 92KN0
sOtemd dz 1, 87N( 1, 46N0 1, 06N0 1, 54N0
dbMou, i3S dBtsdz! / G tsH * Bz
ws 0,74N(¢C 0, 75N0 0, 95N0 0, 51N0
s ) 1,86N0 2, 25K0 1, 44RK0| 1, 75K0
sOtemd dz 1, 66N( 1, 42NO0| 1,50N0 1, 35N0
lted a3 S d:
1.niC dz ¢ Miselco Oteddz Lk
2. * 1 ' Haddzj dzdzg? 5§ Ozl © O LHAEfifIAs o *
so Otcddz (<0, 05) .
3** 1T 9" Hnaddzj dedzgv JrisHESs E2PE Gz E O M s g

CjfOldlssd (<0, 05) .
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dftcdwisdzd o @QzkzH 'd¥O HQaERdz' S22 OCIsd o desfils |
L d3d dzgh J dzdzv 3 3§ L stelz tedIlsdzze tsmils Odzdz' = : b dzp v
so Otcd dz Ctdzstetsdz Haty' Yif@ssdzbts' 1L O OdzOdztse ' y
Istc Odziidy’ slzPL Bzdzd MElisls ‘Was). zOybkzh d dizd (
v OB dzd yw
l fdzde € @GOmddss @ 1s @dedz'd o dzsls® OGS Jj e’ o
i tc s G tc @asmor-Analisis 2.4for Excel 2000XP

L3 d o dzd v, ¢Mmou,
iC MY j ted(dzp-als iz B Bsdz! / ¢ 15 RS Bsdz' / 615

s ws 0,99 0,74
f s ] 2,06 1,83
> [sOthdd 1,48 1,40
. ws 0,11 0,16
B

= |5 0,35 0,33
2‘;’" sOtefd oz 0,41 0,26
=

) ddPNES " &z § MsEkEH Ocd dz Iz

I 1GCtcY OLO O IsHp dislts s IWAD g Olsd % OL O 1
Bl zOR hidialz@c O s L ¢ YOG BISEZ. OC Is d 9 dets iyl ** & ¢ f
N shlsj tscdDEOMY O B Olsd Y B @F st dRIAD. 0'0dzls QF Is
) oRdie 5 dzts s tc ONddzls & Hd® lsdstadzs ¢ T s ) ls (| ka3 dzts iy w

[ ], LG Hdes o dh J dzOfiglylsilg‘ decstigtsy | @dz® dz' Q &z
Is tc O dzf ikl tz@ls j tof tedd dafstdd? s a0 Es@ub §) drezlr O dzdzs tc © gzt
s®oj YiteL O ot (s dids BdEo detsé  H qHAOWD S dpd §) s ozl
1 [f0[150 2®@ce todets GBbEdss dzj des BOC fd GO d
Odzls d 5§ fd H @k Eizd @ dztipIORE's dad Is d 9 S BEE2] Ot Ols k2
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6.2. lydde COteinddkz §dkO Oy dzt€ &p b © Hzdzhs ¢ to

k®bktcd so sets B & d o

1 Ofmistsmize Odatl® JStdfimd dzlef W dzts L dzd 3 j dzedzsdzTs O3
17%k sifgfdz’ HY o Odedz'( sOBteZ. 516q 59 5B

v OB dzd yO
lfdzde COtmddzz dz0 f fst€ O HizdOzAE o tirrfdigiyifs
dz0 Isdz' (p=6-8, MNSEM)
o BB o ] SHddzO HBB(J
L e g Bd 03.00 09.00 15.00 21.00
| dz8 C tsd3®dzaz d3
ws 8,49\D,50 700N0,5 7,06N0 8, 16N0
s ] 7, 04N0 6, 79NO 7, 65N0 8, 27N0
sOtemd dz 6, 60NO 5, 66N0 6, 14NO0 7, 00NO
|dz' Ctsejdzg, BE/ @
ws 300, 2| 1,8N0, 1| 2,250,21 196N 0, 1
s ) 1, 85N0|] 1, 03NO| 2, 12N0|] 1, 32N0O0
s Ot d 1, 89N0 1, 20N0O0 2, 01N0| 1, 56N0
sstelsdCtsMmisjtotsdz, § S &/ g
ws 139,.9MN 6, § 605N1, 0 52,1A0,81 106,8N 4 , ¢
s ) 121, 48| 67, 12N| 50, 35N| 98, 17N
s Otemd dz 114,98 65, 04N 54, 13N| 99, 42N
lted 3" S d:

1ni¢ & ¢ Msewwks Odd
T o' naddzj dadaw
ko Oteddz (te<0, 05) .

2. %

[jLBtc todlsdsz mHHLS RL doOa Iz gijj dB 2 BEZHEBL
GijiOIsdlstsdz IsO Iseo Otcd dz B'drizls B I16dets ¢ tp dfYf tiekz|dstdots A

i jsC O s € @L dzdt§ fiPls 5'9
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dzd 9 ' Htc' LQE{ddD M tch @ ' dzZlsOSIsdese s C Sdzls 6 ts

f OlstsdztsG * ¢ SOBWOL 66 . $43. Ipls g M drdizs UBEOdZIS 6 5 dz
so OtcddzOdz SO Mfsmisy tc’ ¢ OdzO M dsr tc2SIifalEI0C, Is dzt
Codzlstetsdz’ dgd s (ed@@5)5 ( 09 . 00)
v OB dzd yw
lfdzde COtmd dzz d&z@ Iszdets ©OQ HZdAQ didz'e iz ¢ dz] fotdsdh dzts
I mr lyoO [ tots cCesihdst Kalisis2.4for Excel 2000XP

Ldise d | dzs €L S € dz) sBtelsd ¢ sml
i Sy j teqnasioty  dshsdz /4 ®Be/ @ fCa/ Bz
s |ws 769 227 89.85
19]
s 744 158 83.83
Z |sOtfd 6,35 1,67 82,77
2 ws 091 0.40 49.64
¥ 5 0.80 0.20 30,17
b —)
S [soemda 071 019 35.57

) ddPNES " &z § MsEkE) Ocd dz Iz

lted?2 sz GOudPEdsz cd L 29 ©o MmWwic tsidnilsdprdgddglilz ‘C s G |
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O HfiBo HdzE lcBlBEOH O OC Is @ozddsOMBG O B &GS OL O O
OCIsdo detsmils® ¢ddp78). s 15. 00 (IsOsB

v OB dzd yw
lfdzdo cadzklsOtee ' dgz dz20 yduwsc OH " Odzdz 5§ @ dz
I mr lyoO { tetscGesihdztBmalisis 2.4for Excel 2000XP

vasse d J € MYnFaBY | ¢ dzdp BE dstsdz! / ¢ ¢ MoBE BB dz! /
S ws 0,99 0,74
jf s 1 2,06 1,83
. |lkzzlsO®kG " dz 1,59 1,55
“ lws 0,11 0,16
8 s 0,35 0,33
E |z s Ote @ ' dz 0,19 0,01

) 6 dONES ' & § ' MkEcB§ Ok dz

[y 4, L G 'LHOzO g i@ e sdz) b o dtcOL dzj L d3J
BOwSC jto' 9 MERgc] B Zzc@miss iz o GEal Is dg' dzlzdgtOHg
G jOfis dlisdz' y dedGR jddd 2 fdj tc hReRts o ; tfosasd W Lyt OH ° Od
sMmse dzdo sMisw B3d f tetsW bdgj deBdEsQ{cELApIG@BG ddEHRds o fs
ysets ftojtf OtcOlskz.
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7.2. Jlfdde CchkkkOtLc' dk f§ EHMOOL vpdCdHe' O

B' zCtsotsets IsO ftcddetsotsets tsBd3" dzg' o

1 OMlssmko Odzdz? Sz lsOte ' dzk dzj R OEOSCIS] toc
HisfMdz" HY o Odzdz' ( IR BG), ste  f HHsIB af ] to H Y3 Iste dinls’ d3lzd3.
fsCOLUA§D, Bzo f©OCIdyuds dzO S s Hzizts (D ludaptE
hEteOdsd ' dzls O Is distEHs' OGS tstedr®, tdls Bz 2 L dgjodz
o' HdzsMdes h o' o dzi7.6).d £ fe®l¥ Pls ©F §(dHalaHs iy dRdisdsedzdz
Csdalstetsdz' dzd d3 telg 8 Anidscfedzd dP HO@PV0 , MARdiz ©dzdiE @K G dzd
¢ s dzls tots dz! dzd dzB BOEZ@D O Kg@7B5).

v OB dzd yoO
] fdzde CcdzzlsOted ' dez dzO@ yYydtcC OH ' Ode@s Is tzd
1 mr 1 (p=6-8, MNSEM)
o B o JBHdd&ZO HBB(J
S ehr G 03.00 09.00 15.00 21.00
| dz¢ ¢ si®dz /| dz
ws 8,49\D,50 7000, 5 7,06N0 8, 16NO0
s ] 7,04N0 6, 79N( 7,65N0 8, 27N0
|k lsOtee ' ( 7, 29N0O 7, 19N( 7,57N0 8, 01NO
|z Cts@jdz, &G/ @
ws 300, 2| 1,8N0, 1 2,29\0,21 1,96N 0, 1
s ) 1,85N0 1, 03N0 2, 12N0 1, AN
|z lsOtwe ( 2, 18N0 1, 19N(¢ 2, 19N0 1, 49N0O0
ststelsCsMisjtotsds, S G/
ws 139,9MN 6, § 605N1, ( 52,120,81 106,8IN 4 , 9
s 1 121, 48,67, 12N 50, 35N 98, 17N
|z lsOted ' ( 121, 22| 70, 68N 51, 02N/ 100,8N3, 0
lted 3 S d:

1ni¢' & ¢ Msewcky Ouddz b
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2. * 1 9 ' Hn ddzj dzdzt ts fif ist§ D'sEAgS ORI C O  ° dzls
lso Oteddz ;( <0, 05)
3T 9" Ha ddzj dzdavs fifflsgdo @ty € ®OL dzd C O o Gt
GjiOlsdls®ddz (<0

lojHjdedgy cz2ElsOtee® dgz M tedw dzts Is§ dzH § dzy’

18%, 15% @A Osy 03. 00, 0,9 6§ sb OH @) kz®Gekts Mis

L d3'zdej dzdzd 2 (Y500, ( BRBD). vt dzledz) L stc tpdisar  sC OL

LOMsdffzododdizis@teps iy 1 tcOLlz o HdsMdzs Ise Oto
S H dzts Y Ol s B dg dgtatzd@2o3 dz' sz 4 d (c @#05).

v OB dzd yw

I §dzde ¢ dzlzls Otecc ‘Odizdz'ddz@3dbtdOa CdRfpE dzj 9 SH dzsG

fted | mr § tgtsd @Tasmer-¢ nalisis 2.4for Excel 2000XP

L3 d L dz¢ C 5L L&z 6] sl s
i€ MY j tod(dzp-aEls dizts dz! / Be/ & f¢c/ By
8 |ws 7,69 2,27 89,85
f s ] 7,44 1,58 83,83
> iz Ot 7,51 1,76 85,95
— Jws 0,91 0,40 49,64
E s 1 0,80 0.20 39.17
ﬁ |izz s Ote G ' ¢ 0,43 0,14 38,21

) g dPNES " &z § MsEkEs Oed dz I

dbCtosWOLO IsO BOdWBDL Pk @ tipidialz® @3¢ sC § gz
s®Yf sMmisjtc’ ¢ OdzOMWe "tsH flthe 'OH0dztls O( @B 2.0 7. 5) .
Il i3 Istcls S sMisjtetsdze ftod Hftod2tsd3’ cdzzls Otsc
mMlksls o dzj o Hte' LdgvWemw o' H 9" HYBe ' Hz]-
ko OQted dz ' dzls OC s dats ¢ s Cutshls to gzt s t UstResefdz B 6. B
LdzOR sHd o MW § e OC Is d ykztsls 20t As Htdzsidzlzd Ac * 1o tlidilpds * +o
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(sOBdz. ¢BRY6ER SEm®IsHYJ sdls L teEkORBH I ddzO tco' o dz' !
so Otcddz7( BPB ¢¢SCtosW OLO (03. 00) ¢ tistd®ls deCAHSARIN jC
Iso OfcdzdeS s Odzd = |, cligizfadic B Wif tdas¥izo L sO@ BOIdWC(
fs5COL dzgfifls@Clsdzdrn SO CtsdaRiSpdz' dzgd- P kzte' & (Is
vO0Cdd3 yddetsdz, o9 HJ dzdz" -f & tel¥dsCAsafc darzdzlzo  to
Isdz'c sMis st TS d ydzisE Blsd Is iz BsH j dz s Odgs@ )
~n Ot OC Isj tcd dzlp a@QEESpediosizd o sds o f Ot Ols iz dzO
CGJji ObtsydESlsm j tcHY zayGtzE P Odzdes HAW jteoj dzy’ 2
o3 Misk cdO GO dar L Odzj ) detsipldz’ H optk 1@ getis =B H
10M s ts ) woderdsd@tc ¢ © dzlz dzy M tod W didsO L W3S O t figlddn Jf
HsB sa&dezf O ftojf OtcOkz.
ltod2dsdizls Owc @ 'dtgamy 1dey -~ OtcOSfisY tog d &8 ® Odzed d&3d
o3 Mlskz L OCOdz desets B ' dz§ O, hts ' HIsayjsteHsy
f sCOLd2dREPOre codzlsO&Gd ¥ i ls dz@ dztds H dzts d3lzls ot tead[c
CHdis s dzf Gels s OIS OCIsdzd S OBHEHAG & ..7; IsOBdz. 7. 8
v OB dryw
lfdzde cdkzzlsOwe ' dziz dz@ tsfdte CogHd Cidaias ¢ e s @3d i
SB d3' dd® als ezt 1 (p=6-8, MNSEM)

Ldstse d I BHddZO HtsB(
i ST jtedd 03.00 09.00 15.00 21.00
1 2 3 4 5
106 Odz! dzgd?2 B' dzs§C, @G/ (@
ws 80,22\4,05 75082, 0 71,06N| 73, 60N
s 69, 97N| 71, 06N 74,68N| 72, 65N
|z s Ot ¢ | 75,51\4,04 748N1,5 77,48N| 77, 10N
dbdz' BB dz, <G/ dz
ws 41801, 5 373N1, 1 42,260,900 4517 %8
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} cBHESO Y. 7.7

1 2 3 4 5
s ] 41,23N 40,88N 38,88N| 40, 79N
|kZzlsOtee ] 39, 03N 39, 63N 42, 73N| 43, 77N
g Jyse ddzO, drB3sdz' / dz
ws 136N1, 5 12,1N1, 0 11,511,12 12,4N 11
s ] 9, 75N0/ 11, 43N/ 9, 69N0|] 9, 29N0
|z s @ze e | 11,10NO0, 7| 12,6(N1, 1 11,900,62** | 12,36N0 ,**4 §
Hjyseo O Cdmdzsls O, &S di3is |
ws 13,16N1, 0 14241, 3 1244AN0, 8 13,0MD,73
s ] 15, 14N 24, 07N| 11, 00N| 21,782 *1
|ZzsOte] 14, 06N 18, 30N] 12, 80N| 19, 11N
lted o3 s d
1.niS d ¢ Msetcb Otcddz
2.* 1T 9" HnAddzj dzda ts fif Iist§ D'isteaf® OO L dzd € O
so Otcddz (te<0, 05) .
3.7 9" H¥( tzjs&@iusdgdsiH® s iz C OL dzd $ O o
GjyOldlssds (<0, 05) .
OB dz' skzH OOt O itime x5 el fdXRO ¢ dzz s Ot @ ' dzlz
Iso Oted dz G lolgd s, 2 190 ff ste' o daw dzdz' dz 7.8). * ¢

dS Y OL O
OC Y OL ' s Mkt Qs 20 & O dz L
BOdI®L ®9. 06 adgfiz® d &zq
L Oflss ko O dadz
COdlstsds f ttOC Isd ydztsdz70) z@ o' ezt @ OO iyl *
20 L Iss @as gstizd ol Is @z OB & b © dgd € lsA@AS) 1§ C

1 g

W g2

Blzo

o &5 Mlsk

s sfhisjtc' ¢ Odshw
Cdzz s Ot @ dzts 5Ok Iz

L OG Odz

LictsMmils O
9 ' Hdzts

dzsegts B
i) g

dzdzw
dzts

CdzC O Tt ts dadz
frpldste| sotss @
Htsf)dz' HedzdisdddsaDelz ff
¢ dzizbds @ 1 t$ to Uziz dzvoddsiz' ) Is L
(BB E

OB &z’ sknd twdls
h i’ da7.8t s dzls etsdz! «
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v OB dZ8y W
lfdzde cdzzlsOtcc ' dzitec Jdz@FhhdOa CARHIIZOEHAIAS G5 SO
s fdsp | my @ | tcts cOesIndst Kalisis 2.4 for Excel 2000XP

vaiised J AR 1 OcOdz'| ¢zt BZ(H j ytse| v j ysea 0 ¢
(n=6-8) B' dzts ¢, ¢/ dz | Btsdz RS Bts dz
s ws 74,98 41,65 12,41 13,23
jf s ] 72,09 40,44 10,04 17,98
: |z s Ote e 76,24 41,29 11,99 16,07
~ |ws 4,64 3,94 1,06 0,69
E 51 2.48 1,18 1,07 238
g |z s Ote 6 1,49 2,77 0,43 0,75

) 6 dPES ' &' § MsEkbd Owdds b

0 C tctsVo@R GYizk Bzl fafFde s @E@EEY OL ' o &' Mistz v
" G OCkddn " k@Y s® MY sk, b0 3 v G GolpEHsid
L " dz" B H s H dzqteirfo @detzpORE( QB ©j ¢ fls

| ZzIsOtce " dz2 Mftcdwe LictsMisO@BR o Bl Ozl dat
HEMd Hy ko Odscs( QR Gy k ©te s BEHS difs by & ok dzgf |
LB' & "lho Ao MY H®GE ' Sdkz OGf d skHaf ol djdash
so Otoddz L & pA7@ls d Isisis  Ws@BO okl ki Shghdad@s® df c
fOssdse ‘s kO MftsMmlsjt' ¢Ode&MHW 3t CMszE BN Xz
" whdsd HEeMd Hdddd cbkf O®d daj toj ' Mistekze Oc

lted L OMistshizoe Odpiets M gizizds © 1@ ldAls diglr tc dz] dzO d3 98 dih
o3 Misk Mmjuks B © &iOdassddsiigdzs0 0s)o O d dz § s @ls
9 Hfklsdesfls" ftcOC Isd ydsts L dzOykzh dn a o3’ "daizh
Hisfdz" HY o Odeds OB.Tzjuts R E3f dzh j dzdzy Bj L stelg ytsgts
Cdmdzslsd BRds dzis® st @Culmi iR L o ®Mo s b o tc O}
tcOL kz) sO fteOClsdqydess HtsMWEOdZO o j dzd yd.8qd
PSEEWOLO 8O BOIsdY @L QiydRy & tzalds O ¢ & day dzs ksdd ¢
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so Ot JiZO' AN ol o Odzd W , o 1OY9m @&© 7.BOOHA&E. 00

5OCd BBtsdd dzo o j H§ dedz? & cziz P th R QRO € IsigOte d I
s j dgH'j sdzys tsts ) lsoOdgzdiyls & FLD-30E®) af ddf 1)’ H s dz' H YstOs ¢
L d3j dgMig dzdg Mls bk ) flzts tsmfts© AOK0G.M O Mls ts iz o O dzdz™ dzjc d
N tedw dzts L o5l @@ @ dzd dgls ByBdz'BE bz Odzltds G ' H dats ) dzts
hke' o L &) Olsdlstds.

731 fdkzde chkzkOtLc' diz & Q60 n g CadgdE's to ¢
Hj®igd C Oy QuEladjnm ' o

l 9 HJ dzdgW Cdzz Is Otc ¢ * dzlz dzd My tcd v dzs Iz o
Hisfdz" HY z9o Odzdz' ( IQBtalzf t5jHiI 1) &teddls 3z 25 tsidgz®) & 15 Ho dE
ftcOCIsd ydes dz0 0O tztf iz d3¢b° © watlzls t© G R HEzS9 ;dzT.ER i C
14 LB dzdetse o ff s5deO dgdflzy ‘'dadz’ ¢ J  @le dldets{d3 ( Bl4AREDO). O d
b CtotsWiOQ OB Olodly Gnistz - tskizj ffisfHdists diziz'tc Qd3 ¢ j f AT k
M sMmisj tc' ¢ ORY MY ' B | GO SdRRS

v OB dzd yw
lfdzde cdzlsOe ' dzz dz@f tsfCa SaErfmdh CidzpddsCis dgds
HijltsCMd S Py Y e &bzt 1 (p=6-8, MNSEM)

vdstse d JBHdd&O HBB(J

i Sy jtod 03.00 09.00 15.00 21.00

1 2 3 4 5
Misdzj Mlsj tetsdz, Bd3tsdzr / oz
ws 1, 60NQ 1, 70NO| 1, 89NO0O 1, 66NO
s ] 1, 82N0 1, 95N0] 1,94N0 1, 76N0
|z lsOtte| 1, 80NQ 1, 95NO0] 1, 90NO 1, 74NO0
1 O Odz dzd 2?2 CBisdz! fzs ' dz, |
ws 9, 01N0 12, 46N( 17,82N 12 12NO
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] cHiS9 Y .
s ] 13, 09N/ 18, 12N 18, 93N|] 15, 09N
|zz s Ote ¢ | 13,2 B7 17,43 ®9 17,9N 63 14,20N B7

I n, [HI] &
ws 105, 971140,07f219,00f 140, 07N
s ] 152,53N193,78N169,00f 180, 40N
|dziz Is Ote ¢ | 125,7M\13,35 | 168,89\9,17 | 173,6AN15,83 | 164,2N14,35
lted 3 S d:

1niC' &z ¢ Metwck Oeddz k
2.%* T o' HAddz dzdzs fi) 14y S s € @L dzd € O
Iso Otdaj<d® ,(05) .

1 Ofis s Mk o Odzdz™

Cdzk s Ot dzz dzj Mtedw dztm L

EMHtsmhdz' HY o O@zizOB iz jo 7 t5AsIB ..o @z d dEOMmdps dzts ¢ 1§) L
Oy dz' sk tstedsls dfitkS Gusddpdd 7. 10) .
v OB dzd yw
lfdzde cdkzkzlsOtwe ' dziz dz@ tsfdCe S Cidgiaddsote d Is d3

HylssSCMdSPgtsYgfdo | My Jf oise tcOd3ts &
Cosinor-Analisis 2.4 for Excel 2000/XP

vdised j S| msdzj Misj)] Oc Odz' dzd 2 [ A,
(n=6-8) Bd3ts dz! / dEdzts dz! / of [H/ &
8 |ws 1,71 12,85 151,34
jf s ] 1,87 16,31 174,03
~ |1zl OtKe " 1,85 15,7 158,12
4 lws 0,14 4,41 56,65
¥ (s 0,11 3.22 10,77
E XL 0,12 2,82 24,03

) 6 dPNES ' d § MseEkbBy Oeddz b
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OC Y OL O |lsoOfR BIPBE & @'L @ ¢ &7 B EdtstsEiad C |s
Iso Oted @B OB Alsd stz IsO tog H jnEEE0 dsCaaRf)§3.00, (
O Hftseo Hdes (IlsOBd&. 7. 9) .

1" H H' ‘¢ GcdzkzlsOtec' dkz fiyt =igidtsj O )W s
OCIsd o detstiflid-1 , PAaac Oz fiz' H s5Mdz' H YLE® PTatlz y {4 dpdidats ¢
(1500 ( IsOBdz. 7. 9)0O¢C I dja datich l4e' fiigfddt? b Qb MD * te Casty
Iso Oted dz & tsdzls tg ts dz® s Q@@ sysdiss e 3 L stelz M sMis,
O3t dz' Szl sets WHptedkj dzl®lR @Oz, 7. 10) . ¢ Cte
OCIsdo datsgls Yyt [sAn Is gfje* ctO dz1I053.. MO s OF Btizdixtls @)Y lsix
hzteOdg (IsOBdz. 7. 9)

v O dd3 wddgisds,miz &z 2@ @ ° lzZs o 6 5 M s tedsjctisO It
BsHjdz 5o OdetsEts o tdZjd @ O Cfisjlids o rbCAsidsBdfts L d
L3 dz2Od3sd o d3' Mlsk Adz Misjtetsdze IsO Wi BPldz] wetse
L d3j dzh j dzdzv OC |p debb ztzfipls *° Hsjntdali H 4 zo Odzdz'  j to" t

l dmdeseo € d H. L H' dzkz 7

tdLs digze yd tejLizdz sOIsd OdzOdz' L Iz H B8 Hzts §
OCIsdo detsfls G dzz Is O tc G ' -@alizls d dz® figf offf HaX Ol iz izl DedE
5B d3' dzdzd - , i ¢MSte] Iststcdad A ' LHQ)j Is tdCafftigoR) IO tg fs
f OOy jsOsdzsotsets ¢ jf Olsdlskz o fMmls Odzsts 9 dzgzdzh
o dtcOL dzesets ftoswodw' G jfOsftoslsj Clststodgz H
1. 1 mMlsOdzso dzj dztsi® 2 MEDlss d ‘sh'd Isd o dg' dzd ftotssCfi
O dzlSds H O deisdifises AsdzGrizig B W tsdp Is | tol' @ Ozt 2 st |
dzO Isdz dz' ydesets IsO Hj dzdese s BH | dzez® @ dzilztiz
o Jtcide s fyls Odzdzy o1&32fpH I a3 (Ztlz® cbdE(16G%0)u 1 s
2. [ fdz HY J detspz” Ydas[ 2 2 s O H j dfdadH;  Hf'j'tes' ts e
M sisj to' ® @ dtOf)ya HAOHL' djdedhjj dzdz? OCIsd o dzetsfyls”
ssH' WwWC 9 otg Qizlctd P2 IO Mistelzo OZOMW dzdh j Is.
3. I MmMsOdztse dzj@se, d 6O dztizh © Isj dzn j dgy' W  H B dzt
CGdzz IsOtc e ' detsd3 Mt tsdiydsHj jtedzé GoCirdEEyWdztdg AQdsid Is Iz
4. [ sz wy Jaes o dzd o tsd3 tEfgkz@dadec ' sz’ dp@GB4 % j L
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M smis | teozdn®tEAgdg™ H fzjotdO dizda.d H B d
5. v 0¢ddB ydertgdgseo dzOftectso JH | dese s rntctsdetstW Ote
o doyd dzdz? yYydws OH ' Odzdzets’ L Odzj 3 dets s’ cjf O
ofn Is O dzts odd@)j2dets dz! h 2 p Y je Ol dzedf tojF Ofc sl ¢ tc Odz' dzd o
Hisfdz" HY o Odzdz' frd0n IS jtipds 1o GO friddztaty] M@ dztz® H |

tdLid sOIsd jJSMY jted d3j dals Odz' dzd = Hjtzlg dz' oH X |5 &
fzedz' COyYy' wa:

1. s0Odz Qs ,5 .1 cslosp 5 tsaetsldz] dXL e OH Y Galzdg® * L ©
Gz s Ote ¢ * dzlz &zO OCIlsdedz Mmls! BOwE jto' o yd
fOtcOYyj sOdissdzso tfdts d W@ OlslaPlzlif. © 1sO ftcOCIsd¢
StcOdzMW¥ Sted3sO Yy’ 2 dzd B . §f ORI M ptcOy: L O dBOIs. d
22223 C 20K dzw tc. , [ ' ¥889, 2016. . 85

2. sOdz' Cfis. srtosefsotsh dBS OH' OdzdzO L Odzj  dz' s
oz Mls ezt CBsLd IO Gdz' SBBGjdzz o Zdksseo On
GJ f OlandiddaizOyJ 9 Isd ydzO dzOtz € ® B dzjOd3dt, tc O tisfig Vs cBdz] d
tesL o dIsE iz dz0z € . f tcOy! L © d3disrnetCus dals’j Mo dzEidn
MmOtSs -5 RAtj L dzv 2016 ., Mm.i2694 jtc' W ¢ Ok
3. KalkoK. O., DrogovozS. M., Strigol S. Yu., KononenkaA. V., UlanovaV. A., Yudkevich

T. K. Circadan characteristicsef the glutargininfluenceon proteinandpurinemetabolisnunder

the condition of chronodeterminatedacetaminophen hepatitis in rats LE O o
B' W OtedzOyj 9 Is g pdid62. Y ciTzeHe d Misd2 o dzj MisS
Sy j&zEdggOMmIs: o O0dzOdz' L ° HOdzdrm, &OY d O deda”
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o1 0wy vo vIeLOfPrrr1Cc (rarvfPUG

Lef O ftjfOLOlk' o, his yOfks L OMssH
Cjf Ot d Oldzs] Oty lshdS ksted, ' dlsj ¢ tc0Od
wedan ¢ Ctdifdzj Shsd OdksdsShdHOdadsdats’ ,  d3j

HylssSMdC Oy 2dts’ IoEs " dsiAdss]Rykisghddids: o Ows Oy O
©ZO f wiskjijGistcdspa'J9dgd sk, L OF o stes o Ogafidyls
L O2 diz@fstdsts H oz MBhyj no stetsB [1iSBic6d O dz' ¢k Isz o wizd 2
Tosdsl ' L Sdtse' T, NtdsfOksdse’ , flkshustcd
By dzd o * fls HE fgtiztizistf | dftey) § Otc Ols ' oY Is idgzvL Oy
W O BOS sdztse " ydes® W S ls d28a8k fgrls s ¢ tdsHOdz' B ozt |
Mz d3dz’ o Iz, hts otcORkzoOdzdzy MtsBdzdotsMmilsji 2 A
&' COm:! S L OMte ' off OfpEOS s [83 @Bk [ A3’ dzQED
sjfjte' hdz 190 UEDAE ORskgdgildE | d3iPls O dzts o dzaj d#d H doeigoh ot
ftcj f ODs] &g & oz M ¢ d 1

l Oy § dedz’ dndsh j L Pdzdzd y WOted3OSC tsdztse * ydzd n
Cjf Oty tcusQ&jsafdlse Yy s OH ' O § o dfisiinlisdsz® d
stce Odz' L dglz 55958 ‘dtsds yd L o dP j dzO o] HHjtthsde
WCHEsY Siilsg MisOdzsoa s chtesdsy stelstejlsde ¢ j
ftetsB dzj Bss MEyOmdes’ S jteddj dzlsOdz dats’ |
LSt BO. whddsjs |sE @ikl Otzse 56 MY | &H Gl daz® iz
Hisy' dz' detstPlay’j dzdevd L yd e € OH ' Odzdzd ~ sftse dzd o s fr
OCIsdo dzsfls CjfOktsfteslsjClsste" ® Hdw  f' H
LONotstes 90dz' ¢ jf Olsse' dz Otedets’ fdMmlsj &g

dJtjH 113 dedhc] b Mint€tcedO dz2 5 ( 1§ s O dzdats ¢ @z§
ftcjf OLOls' 8, hts LOMssmMsoksls: Mv §wEssPOISt
Hisfdz HYJ dedz" 2O d3aP dzls iz @xdD'tc figepQle Griizis O te ¢l doB ' to
GJjf Olstsi tc tisls jzldispmlmf 2ods, hs Yy ftoj f OcOIsd k" d
Cdz' dz' ydz' 2 2,fde®C Isdeydz’ H[ L OL dz2Oydisd, hts B



139

f 57 SHY J dzda e § Ofc'Ods'Owi3its dzls foad dz' 16 5 fy dlarf sctDbassi bis@re (
Od3' dzts € d Mozsdribisq tsd)'C @81 6117]. 1 d fojS OLCQdE Ol 1 oS
ftosW o dzw 0lslzls d € flgd H Gdelssdz d L D Odlz} diz thER=E O.dz dz
Hj IstsC & 9SG tz® Hztz d® CUsdd o. ditoiisidsis O dis O € 5 dz@IREH s @y
Y OtetsL dzlf, ) & dglz 1s @xtEscte SAE W2 te fid yias o y tzds' @iztlds d W ‘Zei s S L
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