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ABSTRACT
SENDETSKY V.M. Scientific bases of productivity formaion of
agrocenoses withthe use of humic preparations and the newest organic
fertilizers in the conditions of the Western ForestSteppe. - Qualifying

scientific work on the rights of the manuscript.

The dissertation for the degree of Doctor of Agric@tuBciences on a
specialty 06.01.09 crop productioni State Agrarian andeEngineeringUniversity
in Podilia, KamyanetdPodilsky, 2021.

The dissertation presents a theoretical generalization and a new solution o
the scientific problem, which allows tolse the problem of increasing the yield of
sunflower using complex humic preparations, corn for grainder the influence
of fertilizer, straw and green manure, and soybeassng straw, and new organics
in combination with green manure.

During the yars of research, meteorological conditions fully reflected the
agroecological potential and are typical for the area oWlestern ForesBteppe
of Ukraine, which allows the use of experimental data in production conditions.
The soils of the experimentplots are typical for the Western For&teppe zone
and are suitable for obtaining high yields of sunflower, corn and soybean grains
under the conditions of a scientifically sound approach to the -cultivation
technology.

Field experimentslaboratory studis and observations were performed
according to generally accepted research methods. Agricultural techniques in thi
experiments were generally accepted for this area, in addition to the factors
studied.

The use ofagens "Vermimag" and "Vermiyodis" for preowing treatment
and foliar nutrition in the technology of sunflower cultivation contributed to the

activation of plant growth processes during the growing season, increased croj
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yields and improved grain quality. All variants of growth regulators ha@sdive
effect on reducing the incidence of sunflower plants hybrids NK Brio and NK
Rocky septoriadternaria, rust, white and gray rot, which indicates the fungicidal
properties of growth regulators.

The results of research showed thatsweing treatrent of sunflower seeds
and single and double spraying of plants with growth regulator "Vermiyodis" on
average over the years of research provided an increase in yield compared to tf
control of hybrid NK Brio by 0.33.56 t / ha, hybrid NK Rocky by 0.300.53 t/
ha. The grain quality characteristics of the studied hybrids imprevibe@ oll
content was 49.4%, which is 1.3% more control in the sun hybrid NK Brio and
51.2% in the hybrid NK Rocky, which is 2.2% more control.

The use of humic preparation ihet technology of corn cultivation for the
destruction of straw and pelarvest residues of the predecessor and sowing of
white mustard and oil radish on green manure, significantly improved the
agrophysical and agrochemical properties and nutrient statube soil, its
biological activity and positive development of plantscreasing the grain
productivity of the studied hybrids. The studied elements of the growing
technology of corn provided an increase in the yield of the hybrid NK Termo by
2.253.20t / ha, the hybrid NK Lemero by 2.2609 t / ha. The largest yield gains
of 37.2% of the hybrid NK Termo and 35.8% of the hybrid NK Lemero compared
to the control were obtained on the variant of straw destruction by the biological
product "Vernystym-D" in combination with sowing on green manure of white
mustard and radish mixture.

Treatment of the precursor straw witfivermistym DO followed by
application of manure or organic fertilizéiBiohumu® or fiBioproferno fertilizers
made by vermiculture and aceedted biological fermentation, respectively, and
sowing of white mustard on green manure, contributed to the improvement of
soybean vegetation and ensured high yields and proper product quality.

With the combined use of straw, organic fertilizers "Biohahmu

"Bioproferm" at a dose of 4 t / ha, manure 10 t / ha in combination with sowing of
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white mustard, the increase in yield of soybean variety Bohemians wa.820¥

/ ha, compared to control, the increase in yield of soybean v&ietyya- 0.89%

1.26t / ha compared to control. The grain yield of soybean varieties Bohemians
and Suzirya was the highest in the variant of application after the destruction of

straw fertilizer "Bioproferm" and sowing of green manure and was 3.58 and 3.29 t
/ ha, respectiy, which is 1.32 and 1.26 t / ha more compared to control.

The analysis established the high economic and energy efficiency of
agrocenoses formed by the use of humic preparations and the latest organi
fertilizers.

The highest indicators of economic eiincy of growth regulators in the
growing technology of sunflower hybrids were achieved by jointsprxging seed
treatment and double spraying of plants. The largest conditionally net income is
18689 UAH / ha (+4437 UAH / ha before canij at the cost ofjrain 850 UAH /

t (- 568 UAH / t before control) and the level of profitability is 116.1% (+ 25.0% to
control) was obtained when growing a hybrid of NK Brio on the variant of pre
sowing treatment of seeds with thgent'Vermiyodis", 4 | / t and doublepsaying

with it at a dose of 4 | / ha. In this case, when growing a hybrid KOfRédcky
conditionally net income was 18415 UAH / ha (+4479 UAH / ha before control) at
the cost of grain 4382 UAH / t 680 UAH / t before control) and the level of
profitability 114, 5% (+ 25.1% to control).

The analysis of economic efficiency of corn cultivation showed the highest
indicators on the variant of destruction of straw and crop residues gt
"Vermystym-D" (6 | / ha) in combination with sowing of green mamunixture
(white mustard + oil radish) hybrid NK Termo conditionally net incamas26490
UAH / ha, which is 9090 UAH / ha more than the control and the level of
profitability 147.4% (+ 30.6%before control), the cost of corn grain was 1536
UAH / t (- 218 UAH / t beforecontrol). When growing the hybrid NK Lemeito
wasreceived 25,900 UAH / ha of relatively net income, which is 8410 UAH / ha
more than the control, the level of profitability was 143.7% or 27.3% more than

the control, the cost of corn gratgmpared to control, decreased by 197 UAH / t.
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The best indicators of economic efficiency of soybean cultivation were on
the varians of straw destruction with thagent"Vermystym-D", application of
organic fertilizers "Bioproferm" followed by sowing e@fhite mustard on green
manure where the net income of Bohemians was 21283 UAH &hair'ya 19066
UAH / ha, which is 8646 and 8540 UAH / ha higher than the control, the level of
profitability - by 18.4% and 28.2%the cost decreased by 353 and 610 UAH /

The destruction of straw in conjunction with the cultivation of green manure
and the latest organic fertilizers contributes to the more efficient use of zonal
agroclimatic resources. Therefore, in modern agriculture, the use of humic growth
regulatorsstraw in combination with organic fertilizers and green manure should
be considered as important components of energy and resawog
technologies for growing crops, as well as important factors in solving the main
strategic problem of modern agriauwié - improvement and protectioaf soils
fertility, their ecological purity, as the main wealth of our state.

Key words: productivity, destruction, straw, green manures, newest organic

fertilizers, soil fertility.
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[ sMdz' H Y jodpds"Odizfs o dzjjdiasj, H §f fisth) ' dfdzj BB (
fMsdg"h dzd Sk tojcbdv ststots dyf BOEBIs koz/ tsts i d@edg L
LB ' dzt M jdedgw WeslstsmMddzlsd sduyudesse s  f sIsj dzy’ C
B AW OL dd 2§ jite SfHS: s 0 PR iHsdd ¢ dzH 15 ls 1€, s dziflz® ts Uz
0,4450 , 53 0 2HlEPz.cdp j C Z 2V s ste s of o 65 Isitiziey 104, tehdsic
0,524 Hddgzdd.gd®,j HY ' o dzj sBtotsB dzj dzdzv  dzOfy
tjebdvsstesd tshsk-7 ¢ bzfigdgdsors 168 &
Wslstsmddzs j sduydzetse s -§ 56 2 tlziy B delg dddz@zv s 5463353
c ltgdsd 2 M5 fiptz® 00 4986 Hdigzdz.cdd .

vdMlsoO fsHkzCIlsdoe dz fls!o O tsAsdsldi di dplstEida
f j e tsfip'castzs taigjpdzdatzO ) * depievdzy M dzf § & Iz dzv Is s to t5 O3
cl j @7/ lsdz® B W s St o dz@ uztzls i, 72 L@H ip 2
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] Gk dzv isthtistzds CAMSjHGHE] Tlaz@ , 82160 dpitsBlz k& W OL
fstc’ odzgv dzts Hts C tsdzlstets dzs .

1 O H OsE{EREO dif didts s jnff'j ') ' € efctsB O dgO dz' L |
o dzdo HBMA HYZZOdd S WORESE' o tsHESIsdo
fsf fistes h daf Ok § j 6] HY Syt B Easide) frzddziay b dzv Is st
csfstedm;3.18.. 15

B3aemogia AB; 0,14 iHwWi ¢akTopwm ; 9,57

daxkTop B; 2,44 ‘

daxTop A; 87,85
{ Mz dzts S ) §3dzdle5 HisfMdz' HY ko Odedr W OS kst
fslsjdzy Oz Octetsy jodzs i [ to ' fisaizs MEFREGT fMisd ¢
fjtejHi M o dzts da® i SEpuptBddj IO &3 tesis iz
(M WOHRQ037 . ), %

B3aemogia AB; iHWi dakTopwm ;
¢akTop B; 0,54 0,001 8,499

Q

¢akTop A; 90,96
tdm. 3.16. Jfdde HtsMd HykzosOddn WC
WslssmMddzlsjLkE OctetsyjdsLlkz MmMtdvhddtkz k&
SBtotsB dzj dede" dgOfy' dedz? toj ¢ kz dzw-BAsIc®© d3qts .teo)s,M s
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YOMIS O off dzd o 2 H tsfiiedz®H »WizsolsAsdiEridndzlshj @sSdlsy dzc
fsf' o' 9 © MmMjtejHde sBz L Q@0 Y7 tf udkfufin. H 8
s Odzts o MBS Is tetg ¢ Idzw st 8KEDMIskz ¥ OC st tald H
fts dzgv h )dz8,44%, 00 L O BSH ' W FRCAEAHEEH O, 11 4

YOME S dzde Efdz HYy ZOOKREBEDY ) 3d@ 6 ydfls
ftcsHiCIsdo dz' fMls WslssmMddzlsj Lk Octtsyj desiL
fjtjHiBM adetseéts tsBictsB dzj dzdzy f) Hz0 fipts dzdagkdfrpds ¢
o ff dzdioCtE & d5 190,986, W @9 ISI0EP6, O oL O BsH' W W C
e ZOHOMO 0, 001

[ sMdz' HY JadfisBd dzj dzts 9 o tzdgd o o Hed2z® dzls ¢
Ho BtcOL s sets B fpddqdz dOjd| HOf' tcj G Izd
cl joddddzOce IO ¢l jtedzd2tsH' e dz2O0 W slsts
ftiocsHEzCIs@e tzs indstslzv'hadzd Sz 6" BtedH ' o (1IssO B idds
3.18).

v OB dzd yw 3
1 s H S Is dlois ifilsd @l jois by fndstslay B dzdoC EsB f cd ME 2 o
tc] Gz dzw Is ts tc Qfigjdte jteHRR1IS 2017Gk 13

NBlstsffddzlsj sdy| Y dMmls @ ALK
l Otc' Odzls [f s 9" 9 (B Ysdo dz fMis!
Hemdz'" HE Mg so O i (WOLO Yo
BZdzdz dig. /| 6 C GO HIS
] "BtdH 158 1t f
S 5 dzls te ts dz! 2,178 6,5
j§ﬂ ] j tc d3di GO alf 2,594 7,7
ch)' l Jj te d3di O alz 2,603 7,8
g | JeRBdIBH 2,587 7,7
l jtiodzd A 8 H O 2,612 7,8
mﬂ ]l Jj te d3di GO alz 2,785 7,9
G‘,é‘ J'J tc d3di O ciz 2,834 8,1
gl dted3dAIBH 2,796 8,0
l jtodsd A 861 d 2,840 8,3
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] ctsHtsSo Y j dgdzy IsOBdzdy' 3.
] BttdH 15 [ BCCS

S ts 0zls tg 5 dz! 2,087 6,3
j§ B1] jtcdididgodz 2,527 7,6
- 5 1l J to d3di GO ciz 2,575 7,8
— S l J edzd 2 Baze/ 2,516 7,7
l Jtoedzd A & H O 2,584 7,9

o 811 jteddiEiOd 2,683 8,1
o 6 1l J to d3di GO ciz 2,742 8,0
— ]l Jtodgd A BH O 2,690 7,9
]l Jtodgd A & H d 2,785 8,2

1 Witw OC Istste ¢ 0,35 1,79
1 Wiw OC Istste | 0,25 2,15
1 Wiw OC Istste ¢ 0,14 0,45
1 WioL . H. ¢ 0,02 0,22
1 Whis® L . H . ¢ d 0,05 0,3%
1 WEd L . H. 1 d 0,02 0,50
1 W9 L . H ¢l d 0,01 0,07

MOtOCIsjtodL s ydels o adgte OL tso G 5 t6 s i) tztf
Msdew M dAff S iz Y oM 9JGJjlOy" "’ tcjezdzwIststc O
cl jtodzd 2tstatsdndd3is HdMY jtem' 2 dd2sy0Ode®© iz’ Lo { |
W OCIststedzd nte jsuL Wz Cls @O HEsMdz).HbEk (tdm. 3. 17

Bs.a.BC;0,2_ _B3-A.ABC;0
Bs.n.AC; 0,1 iHwi bakTopy; 7,4
B3.n.AB; 2,6
®akTtop C; 2,2

dakTop A; 10

®akTop B; 77,5
tdm. . 3.7 o HsmMdz' HY k9o Odzd ~ WOCIstste®

fslsjdy’ Oz OcCtetsyj dasL koh Htseizd i) Cae[£L @ efgld di jo
f etso | isp dzdpeCivEdets iy dzdydz oy ® dz22001137  tets. ) , %
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Il MlsOdetso dzj dets, Nts dzO2B" dzt hz ¢ dIlstsZlz
WOCIlstste 1 ( toJ GikZdZw, IS4 d WioSfislddae) ¢ ( € e Ols dz'
10%, O YOSkttt & (2, BidHo M6 dakk ead2€em) OF
tcf] stodzj d3Os Is! L dzOydesets of dzdoz dzO toj L kz dz

1 G jLz@BOdstc! s5n WiOE fisfjcpieOdz' L & o dL
o ff dzd o HisfMdz' HY o Odzd = WOCIsste' o z0 ud
OtesyjdesL 2 Mtsdegw h dAJ€ Mz F.OL &) yo ' Is' dada”

Bs.n.ABC; 0,4

R dakTop A; 3,6
B;;‘:ﬁ(’: ?’04 iHwi ¢pakTopy; 9,2
Bs.n.AB; 1,1

dakTop C; 0,1

dakTop B; 85,2

t dfp. . 134 ditBdn dzh B Iz 9 O dzd WzOWf AR tsicl ©Is d o dz
Wislstsd d@ls joisly) j datsL 2 Hns dz0O0 a2 1€ '©Od2daf tctso j H | dz
tsB i to d fCtizte iPdiafiate z dzv Is ts tc O filggf tc e @ pR®W1137 toctc. ) |,

1028 dz "d2 ofdzde dzO@ tejL kzd kOIsdo dzk
csmsk85, 2% WOCkst ¢ (CwOlkid3n6%, sofh
Hsfd Hy ko Odedn WOCktst' o dzgj BOdd Mkl e

{ jLEdHSOjg] Hy jdz2 ofdzdok tjckdvistt
cl jtodsd LtOH ‘fifieeds' Mdetsets f jtoj HY 5’ o dzese & 5B
Ho SOL Sots€Ro Bdetfpilfidd dz Msdev h dzd S 2 6" Bted +
{ 8CC" dz20 fBEOL g RENEcsY sis M@ jaf k' dz0¢
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v OB dzd yvw 3

l otsH 2 € Is diols tifilsd @ls jois Iy jndztsay B dzdifAzds’ M dzts ¢ ts

fjtej H 5’ @ disg clzdz" s vIAOH) ' dzdz?  Ist©] asBdPdsffnE -
s M E toj H221320170 B

Aslstsmddzls j Iy Mis©O KgbE
‘ fslsjdzy Odz W slsts fnc{dzlsJ
:gfﬁdz.egzg (B yWOoLdd?2 | yso' ls' dad
otsmMEsa © MK G /2RO H s
dZdzdz dig. /| G |
1S 1" s
1 2,196 6,6
2 2,585 7,8
3 2,672 8,2
4 2,613 7,9
5 2,687 8,3
6 2,705 8,4
7 2,838 8,5
8 2,712 8,4
9 2,874 8,6
18 (¢
1 2,103 6,4
2 2,576 7,9
3 2,605 8,0
4 2,588 7,9
5 2,613 8,0
6 2,738 8,1
7 2,792 8,4
8 2,746 8,2
9 2,820 8,5
1 Wiw OC Iststc ¢ 0,62 0,03
1 WipWv OC Isstc | 0,54 0,03
1 Wiw OC Istste ¢ 0,09 0,01
1 WidL . H. ¢ 0,16 0,004
1 WEd L . H. ¢4 0,22 0,002
1 WidL . H. | d 0,17 0,001
1 WidL . H. ¢l d 0,05 0,003

]l Otc' Odalsd HasHAKAS etzidf jltc j2H f s o9 dzj tsBtetsB dzj dadz” dzO
SHdscOL s j ts Bt tdcog ol @eco QARLOY | tc j 0 Al tctsB dzj dzdzv  d
l j tod3dGROd/BIH dastc OL 5o | B jftaaigdfrigitcel @flzias | e fisentc s B dzj da
dzO ) ' I dgdmvdzd 24t Hhz/fHH datstc O L tso |  tsIB i tacogdfirBtizd; ©g¥fdgic j '8 fizp M
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SB totsB dzj dzdav jdgmizQ fis'd dzdipy dsH dzts e OL 59 |  (slBJf tdodd dipXAtkded | @hgedzw
§ 4 tcje fuFmc s dzj deddVj telefipls Qi sHe OL 59 j B @3B O
dz/ ;670  j toj @ fiAs BtctsB dzj dedz?¥ j daBdnb3@zlz) o e OL s9j 5B Y t6
] j o3 BOA ;BOY j toj'® fiAds bt tsB dzj dzdal | teaBdin? Asizddr/mis o s OL 59
5B tod i ClzjotigrdPitzh; 0@ j tcj'p ftEc s B dzj dzddvj telp@iiPAtctadzy fiis
Ho StcOL 59 j] BB J todiffUiEs . @ Mpdew

tdLlzd OIsd Hisfmd' g3 dzf ts§ e Gedsfpisi fox
dzO " dzdz" - "Is O+ otdHisES tBof NG Zo Odadzy ttsdzd dz H s
Msdvh ddSE wjekzdwlsstceORdd tsMmiskz totsL ©
Wislssmddzls j Isd ydesets ftslsjdzy’ Oz s’ 9" o
MotsatgmMCtso O Mmis PEBGBipE dg.0/c8@ BdH E 1| GA7TH ¢
0,717d3cdzdzH dig. f w1© 9o dA Hatzls B tsdzs

10 ydn 9 0Otc’ Odzls O~ ygdmlsoO ftesHlzCIsdo
¢ BtodHEZ 1 s-2), 08°%usQ dgOsBllz ,2 £ ¢ Bt u k?21e¢E dst
HsBlz (ot oadew dets 2€ tcOsdzlstgts dzjfds.C OLr @d S d B
fiecsotsHddzd fjtejHftMm odzgj tBtlotsB dzj dadzw  dzC
tcjokzdzvIsstesdz tesfmislz ¢l jtedRJ2H" e o H S
spftcdmME ko Odzdzg tjceclkdzwilststetsdz tesfmiskz ¢l j toc

1 028" dz) f sC OL digEddls | ¥ gifsisicdsy Gz o &2 2,
dZdzdzH dig. /OB dz0 z0zdz6 @8 /G @z' M j C s dzls te ts dz¥
ftesH < Is diotdsadiiis] @ls jousky j fisiatsdeizh dagffStizmils j t6° & O dzd
¢ BtodHEZ 15 1t' i 8z 6 O3 58 Iz s *(Ldz"2HHS®B &
¢ t5dzls th ts doiDtc * O dzls * HJf J i joisth s 'Jd alzdzj sB tctsB
tcjekdzv Iststetsdy tots Mmds 2 dzicHbo tdeta®Xji 2t9oHj' e f tod M ¢ L
f°"H yofmyaise JisQf Btc@Is @ddzc O.

10 tjLikzd SOOBR] Istt! saWOCIsttedzts HJ
Md Clststedz’ H' D6 Ot Oxggiftpfdzdoo’'r HEsMdz' HY 29 O
20 Hap'LsOlsdo dz? L d2ZOKd (tedMm. 3.19 ° 3.

YyOMmisS O de@sids{tsfipd dzls § Is d u daf @ t6 tf usjsdpsiaylz Ofgas
LOOMIssmMize Odzdz? ftcj f OtcOIs’ o sO© ' =~ HiSL [z
CteOlsdz’ Mis! eI BY Oadzy tc(( W BDO HBMAz" H Y
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&j EOdkd Mk’ ssets of ddol dzPLERL.L A3 sDE

Bs3.n.BC; 0,7 B3.0.ABC; 0

iHwi dpakTopu; 7,6 PakTop A; 6,9

Bs.n.AC; 0,1

Bs.n.AB; 2

yd
dakTtop C;0,6 ¢

dakTop B; 82,1

tdm. . BY &z o HisfMdz' HY o @adsds ts iy Odelis jsldcd
fslsj dz@QG OtlzyJ detsL & Ents e "iefs®ilf M s © flOJ G
Mz d3' fifdgstejsH §f s’ o detse 58 B tetsB dzj dzdzv  dzO ' dzd
yom ojcjlsOy’ ¢ jng Hedpv@s@A00B totds.f)ls,iz %

1 G ' Hdzts te s LU dgt - eplztp dpf{fifplrf esH 2C Isd o d
VislssmdWdasCilatrtc OMbshlzo Odzdzy ftoj f OtcOls " %, IsO
WOCIsste® ¢ (CtcOlsdz'ifdls 4 Y%isB O figIskcddO dadz( )G
1, 1%, sSOCtsY 9oLO BSHIVYIWNOCBELESY ¢ s
WOCIktste' 8 dzgy dBOdzd L dz2Oydesets o f dzdo 2 dzO
HitsMmdg tadn.. 3. 20) .

Bs.n.BC; 0,1 iHwi dakTopu; 7,7 PakTop A ; 4,4

Bs.n.ABC; 0,5
Bs.g.AC; 0

Bs.n.AB; 1,1

daktop C; 1,1

dakTop B; 85,1

t df. . BY &z dndzh By kz o O dzd BzQuf R tstisHol ®ls d o dz

Wsls tsfyd dRls jeitstay j detsL 2 Hnts digOu dzt] B k2 o@izt) iz o5 ) dzts «

fjtcjH M oadzgséts f(sBtotsB dzj dadz” dzO ' dzdzw S
9jGjlsOy’ "’ 6] ¢z tssReillBsigelz) , %

Il S stedmistse iz tgd H 1 GlEez H iz SRS d5tOHiEj dy dzts
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Wslstsfind dds ' PE fHfilpdz BtcdH ' 9 Msdwh dzdSkz o' H
webkdvissie( od gl ik 21

{814, dz2O0Bd {7 tto jejjcddy fif Ragddey O dadids L
wodh, O fsBbkHto Ods ¢ ts®ISS d todzis bz @t 4 DB
() o' H WOCkst' o afddolk (5).

y = 16,607In(x) - 18,112
RZ=0,9292 &
®

50

40
y = 17,039In(x) - 15,337

R*=0,9192

y = 18,31In(x) - 21,772
R? = 0,9265

30

20

10

0

-10

NorapudmiunHa ()

NorapudmiunHa () NorapudmiunHa ()

__|0m’1v' -Jom 7 __|0m’3v‘

{ {f3.2L stto] dwm @gsh' 2 dz0 L Odzj 3 dz' fls
OCkkdodatsils’ MmsdvhddSk LO odS stedflsodd"
dzO M " dzdzv , =Bt Rdydipidz olO@zdMEz di3° Mdzsc 8 1L O- RO
2017 tots. )

[ sfpdz" H 1. 1 dztsh O twad fipdzq dzo fgts dz'f tsded 2 dg
it sCE"WOL"' ,ya'Oskjdgddss o ' H o f dzdek toj ¢ zdzw
cljttdd2tH ' Me L O §jtjHl s pdzBEBINOEE oisE
15337 S tstsj dzv u 'tX dz0i?0 o0k djstg VL' by WIS Bpvs dfR] dzO
=0,9192;

[sfd v sleshdazsjlsdydzed?2 1 tlisjndiag dO dze * B
Mesdwh dzdSk 15 1" IsO 1s (6CC L Odzj )
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cl jodsd BOce 8O ¢l j-tbd3cdidtisHs Oy és o s@ t5  tstzm|dfits
f'H  YOf o jyesj B@AINK) - 18,112, S stoj dzv y' 2 dzd 2
TOLOC s i jz¥ sy Hjvizb 5 dR] dz@y 0, 929 2 ;

I sfdz' HYyd fiBls O ftcsHEZzCIsdo dz' GismdzdWiss s s g
Msd"hddSkz 1s 1t IsO 158 BCC . L Odzj
ol jedBdBOce kO ¢l jtedkd2sH' Me L O Mkzd'
dzO " dzdzV-"Is @ otisHed?® So tsEts tsB ted ME o Gdedz? to
18,3In(x) - 21,772, C tstej dzw y* 2 dzd?2 Lo o w L &6 WS Oy O Cd
HjlsjtedR dz@Yy'0’, 9265 .

{63, ftetho gz@gisded agtsfdz’ H Y j dzblztstezc odrislOm
csmisk ©tidkdgdzzOoce kO dadl jotdipide? sai O th'e O dzls C
fsL dlsafth daso Odzd dz0 W stodSkzo Odzdzy W tslO fydfdass,
ftetsHECIsdo dzs O ¢ tdsUshitrdrdirsdzd Stz

1 OG tots 30 H Y g <iegvy s o tf HA] dzdf dzts s 9Oy dzdoe d
Wistcdslzo Odzdz?y ftesHEzCIsd o desfls fsfm" 9" 9,
fjte' SH HBLE o Oddzy VW stdilz C ez fizk @y fitelg L
odL dzOyj dzdzv €' dzr Ctsfls’ Zlseo stcj dedzv Mmiznats’
od © yJ dzdz ftotsyj Mk W tstedizzeo O dzdaw Ztotsy O2 dz
9 jGjlsOy’ .

¢ dzOdz" L  HAD 62O 30 GypizdRdeY o] yse ddzd HtsMdz
Msdgyw " dpsEOL O9 , h 5 dz0 9 Ots'j @ dzlsOtdsSiddddyis s
f 4 B MG s dztedinjpdzde® ) ° dzdz , 5 §Hsts * © tizizidetc =ahy™
tesmlskz tcsL o ddst€ tk ZOWRapH) dzdimliz, - s dz20 tcj ytso d o
" dzls § dzfnd o @d @30 (31223 B diz.

[ smdz' HY j dadgv d3d o Mis Odzts o dzj dzts, h s O dzO
fjtoj H 5" o dzts ¢ tszOfy b tiztizy dzjodpciz dzv IS5t O g  to't
cl jtodsd2 sH " Mme o' HBEzo Odztsfyw L B ' dz' hj dzdgw
Msdwh dzd Sz ¢ BtedH 8. 158 J1te'B IsO 15 BECE
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v OB dAf2Q v
1 OCG tots B3O HiYlRRzdzts | Yyt o d dz tots i dzd dzO d3iff j g fs dzif S fiig
tSB tctsB dzj dzdztc j dz@ 2w dzdztc @ dgd) totg Hifgis2Z 0L1EY Bdid. 3)

AOL d toa ofrfdisfCdiz
1O’ Odzls H WFE??S'GE‘ ys ' k' d HBLE' o
] BtedH 15 1t6' s
S 5 dzls tc ts dz! 512 7,23 5,56
l jcd3d 30c 6 5,34 7,64 5,87
l j ed3d 306 7 5,48 7,96 6,12
l jtod3d 2 sH " M 5,40 7,90 6,08
l jted3d2 sH ' 6,53 8,05 6,18
] Big@gH|[ BCC
S 5 dzls tc ts dz! 4,87 6,92 5,32
l jted3d &30c 6 5,25 7,55 581
l jed3d 306 7 5,32 7,74 5,96
l jted3d2 sH " 5,26 7,61 5,85
l jtiod3d 2 sH " M 541 7,87 6,05

HK PokKki

[03piBaHHA

HK Bpio

HK PokKki

LBITIHHA

HK Bpio

HK PokKki

$popmyBaHHA
KOLUMKIB

HK Bpio

u Bepmuitogic, 5 /T  Bepmwuiiogic, 4 n/t m Bepmumar, 7 1/t - Bepmumar, 6 1/T B KoHTponb
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tdm322 | ddOd3’ $ O dzO ciEas-dgiChH ¥ tasas ardf dzO d
Msdw h ded@ 2 jtoj HY Bigtsp dzfs datiz? tSdzO M " dzdz™ toj «
(MdteJ Hdz-2 0LLT @@L 3 Is /

1 029 dh fcsCOLddCd dz2OGtesdzOH Y j dzdzv T
G BiztkHs 11O StsSBictsSB dzj dedzgvy dzOM " dedzgv 64 Gz dzW
HsL' 5 dz/ls k& WOL&Oyoh s/ de@zv© lf &B , ©®'5dz' h
L CStdlstc®dfilsds 'O &O dz' hj ftstc' o dgV dzts ' B tied @
1 s ('8¢€¢€

b 20 ddF e sdgiOdzedpy Mk~ d Byt dzy Ydzg Y lHz ¢t H Iz
18 t168@ sBftedmMCzo Odzdzy ttsmdzd dzO & & [ dats
sOB dZ@ 4" SPL. &0 twdmkzdt &z 3. 23

v OB dA21 W
1 O¢G tots B3O Hiylzj ~deda”  totg fipded] digBdiaf " dzd ¢ Iz
L O tsB i tod fifel maz@aizdes tc Qgridte JtcH2IS 2017G: tc . Is)d ,O

AOL d toctda ofipfdisfCdiz
: w _
l Ot 'O dzls wésésﬁqlgg'c Yo' ks HBL G
] " BEGHK s
s ts dzls to s dz 4,97 7,42 5,64
gyl jted3digOal/ ¢ 5,42 7,93 6,09
Byl j ckdi®gOar/ ¢ 5,47 7,98 6,14
T o]l jtodgd A BH dz 5,52 8,01 6,16
— | j o3 A & H tzh 5,61 8,17 6,28
Sl J to d3ds® ¢ dz/ ¢ 5,70 8,24 6,34
2 @ |l to c3fds® 6 dz/_« 5.74 8.39 6,45
S ol j tedsd A tsH " diy 5,72 8,31 6,39
| j tcd3d A tsh ' dyl 5,76 8,43 6,48
"BtedH 1 s (8¢¢C°
S 15 dzls tc ts dz! 4,86 7,02 5,40
gyl jteB3digOal/ ¢ 5,34 7,59 5,84
Bgll j cidi®Oa/ ¢ 5,38 7,75 5,96
T o] j ed3d A B H tzi 5,36 7,72 5,94
= ] j todsd A sadr/ d( 5,47 7,84 6,03
08l j cRiEOak o 5,52 8,01 6,16
o9l j cidigoar/ @ 5,61 8,06 6,20
— " || j o3 A B H 5,54 8,02 6,16
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| U j todzd A B H dzf | 5,63 | 8,08 6,21 |
6, -
Bepmumiiogic, 4 nfra : l}3,43
>PF6
8 Bepmwuiiogic, 3 nfra ’0&:31
g 572
= 6,
£ 5 6 n/ : 3,08
© epmumar, 6 nfra ="8,39
: 54
Q 6,
S B .5 n/ o
g epmumar, 5 n/ra 5!?5 3324
54 ¢,
KoHTponb Y %,42
44?97
6,0
Bepmumiiogic, 4 nfra Sﬂ,ﬂ
. A
: 58
2 Bepmumiiogic, 3 nfra '7&:01
%
=3 529,
2 Bepmwumar, 6 n/ra { ’;::bs
: 53
o 809 |
T Bepmwumar, 5 n/ra ’3,93
z XA
5,4 "
KoHTponb - %,4:!
W8 |
0 1 2 3 4 5 6 8 9
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10 tjLEd OIO®R] H s HA | teizete B ( fgEiEdio d
dzse Oted W d3' ydz' tc j Gjtoy dgs Mlsig’ 2 dytsda]jj dig aldisis @ @2 £
Msdwh dzad Sz LOdzjydes o' H f jtoj HY PO dadats’
ftsim" 9" o Medw MdeF € BB s O ldezfigdz © O dzdzw (74 te,
ZOM' dzdzv SO tBftedMS ko Odzdzy ff tsEloj toods gz
5@ jtcdyf?fs( ef)y. 3. 28
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t dfp. . 3. 2 8s tstetf paw tmy] @ 'dAsdzO L O dzj fiylsiss LSS Iz t
o totsfiPdzaw h dz@C Yjtddj Ho dzts ¢ 5 (s B to ttBBdYf j ey lzd® Gyt
C Bz 3" fdadiplsss fing @& dedzi32 0 O7 totc. )

10 tiLbkd sOO®R]tHBiEGzOdas | dzts ¢ @@ E|Y i3* v
BsHj &z L Odzj y detsfyls j 2 o jedsjy d@jsdisdzc ¢ [z Isuc@d jlsxkz
fJeiH M o desSed® M stz p dzjsazdetc d ME 2 Odadzy
Mizigdzs e s L OMistsmizeo Odadzv ( #izPig] ez fi) IsDdzis B tf ¢
f tsfip' o6 " Bots dfiHs dzv M dzd € & )te tdjlsalzz diwj ldasta{@ogRe & O
o dH s o §ABBED | dzd yJ 2@ Ch dSk SO diBOMO 10
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G ' BtedH" ' o s defh =iV GHEX s OdzO dzj dz' dz' 2 dzd d3
f "  Hlso jJtHY ' dzj ' o dzs 3’ todz' Mis' 92 BG B OK tstt
HsMdssRY " y' ' dzls R j sz dg@ig" ~ f tots aAsi f§ezd
tcjLEdz sOIsdodes’ BLAEOCd "L WOSCItsteOdd Ht
35 1l fdzd e M smtse ' o L OMMissmikz o O dadaw tcj Gt
ftesHEZzCIsd e dz@ Mlis! G BtodH' &8 Mdwh dzed S

tdekdviststed tfds@® lljjddzfdocene L OB
f tcd telacfisly O dzOM " dedzgv  frj tadgWi" el @ | "tHECHE 'H A
9 Otc’ Odzls My Eidzdzs s BiE34420 1 Otg ‘29 dzV dats H s
(s CBe26iz.
v OB dAf2 W
Lietsy 02 dz' Mis! Mgz tetf ¢ & des @5 (s BB dzj
tcj Gz dzv Is ts tc Qfgijdte jieHRBS 20173k te, sy ¢ O
: b j o] N Hts
¢ L O C sdzls te

20132014/ 20152016/2017 eS| Is/ ( %
] " Big@GH I ' s

l Ote’ Odzls

s Gdzs tets a2 | 3,12] 2,87 2,98] 3,25] 3,38] 3,12
I j tc sqeOdz/ | 3,38] 3,12| 3,22| 3,63/ 3,69] 3,41 | 0,29 9,23
I j to s ®50de/ | 3,50 3,17| 3,24] 3,70| 3,80] 3,48 | 0,36 | 11,60
ld
ld

tc d3d 24ts Hdz/| 3,38] 3,19| 3,30] 3,66/ 3,74| 3,45 | 0,33] 10,71
tc &3 25ts HAz/| 3,41/ 3,22| 3,34| 3,71/ 3,85 3,53 | 0,41/ 13,01
] "BEgH| SCC
s sdals tetsdzr | 3,02] 2,78] 2,86/ 3,17 3,27 3,02
] j td3daz0de | 3,26/ 3,04]| 3,12/ 3,48/ 358 3,30 | 0,28/ 9,14
1 j o3 T30dz/ | 3,36 3,09] 3,21| 3,56/ 3,65 3,37 | 0,35| 11,72
14
!

tc d3d ?4ts Hdz/| 3,28 3,07| 3,14/ 3,51| 3,60 3,32 | 0,30 9,93
tc d3d #5ts Hdz/| 3,40| 3,16| 3,26| 3,63 3,68 3,43 | 0,41| 13,44

1 Wiw OC Istste | - - - - - 0,037, - -
1 WEtWv OC sste| - - - - - 0,056| - -
1 WL . H. ¢ - - - - - 0,002 - -

1020 dielsy B2 dz' Mls! chBdYH&HS b &/ 80 51  :
[ 8CC" (3 bkdBORO) £ o0k’ Odls' odf' o0
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SBGBd) dZsct §jtojH ' g8 GaiEsy e kit

10 HBBsetsE -tc§ i j v 3 dzR das OdzOdz' L Iz
tejcotej M' ° HdzvVsH OsEds oHOde) dD)de 2 ( tod )z dats
3,9

3,7 Q

y=1,1182x+0,0289

3,5 R? = 0,9422

3,3

L=

3,1 a Q0o
o}
2,9
2,7
2,7 2,8 2,9 3 3,1 3,2 3,3
O Bepmumar6 /T © Bepmwumar 7 n/t
Bepmwuitogic4 nft O Bepmuiiopgic5 n/T

NiniitHa (Bepmuidogic 5 n/T)

t d1f8.29 s tstotg pay tm] B 'dsdz® BsH j dzr 9 ff dzd ¢
cl jodkd BOGe 5O Ll g dgdf AstiH ‘ofighs ¢ w20 5 b tedzs o
Mo ts P @ ftsdzy " (ad Qo H dz' 20071t 2 P 1 3

1 © tod ik dzS Iz ftotsfdz HSCtso 2* Isfw ' Is¢
ototsy O2 dgtsfls mMesdwhdzedSCz o H o dCsted Mis O
Hisf sf' o detsets B totsB dzj dadaw tz® o) i dz@ptizdz’ L 6
cljtedRf2tH e E HBL' 5 d/ls. v wfd
L Offlstsize Olsd dz =d 1088z 0,0289 dAROy '=¢ O o9 42y Is !
Hisfistse ' tedz' Mis! sOCEts tjLEd sOLE o 9 2

dzOdz' L 28 yd o f ‘daf dets cifs totp midfdshis dbjpatadvh dzd C
tegzdzZv ststcOdizd totsmis iz to dap O 2WdissEHHSH oz filpdat o &£
fsLdlsdoded?2 ofdzde HOdsets WOSCkStO dzO to
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tjLizd sOlOdde fidedhaldz H &5 § flzdak® C f & O dztz® Is d
Ckdz s dzts 0 dzj dzts, h ts o -20f7) tdas SHOzOs B dzls ®F
SHdteOL 59 BGE s sBfted MSE o Odadz” to ts f) dzd dz

tcjolzdzvisthts@dizd | tgte d3d i3OG € We® ) OR fdc dydf2 8- 'z g
11,4%,L O H o tstd0a i fsEdgO H3EZK ,86% o g & f stc’ o dg"
C Bdzls te s dzB8.27. Is OB dz.

v OB dA2y W
vtiegsy O2 dz' Mmis! Msdevh ded Sz 6" BedHEZ 1 8
] ¢ kzdzv Is s tc QAQA32MTds ) s/ ¢ O

t sCd b j tej N Hts
]l Ote’ Odzls L O Ctsdzlsto

sB f g ¢ 'O (20132014 2015 2016/2017| tesS|Is/ ( %
s sdzls te ts g 3,21] 2,91] 2,97| 3,43/ 3,43| 3,19 | - -

tcdg@ B dz/ | 3,45 3,15| 3,24| 3,68/ 3,72| 3,45 |0,26| 8,09

tc di3d @30Odz/ | 3,52 3,17| 3,26| 3,70/ 3,78| 3,49 |0,30| 9,34
tc d3d 23fs HAz| 3,56| 3,16| 3,25| 3,69| 3,74| 3,48 | 0,29, 9,09
tc d3d 24ts Hdz| 3,63 3,24| 3,33| 3,77/ 3,80| 3,55 |0,36| 11,41
tc d3d Bii® ¢c | 3,67| 3,23| 3,38| 3,79/3,85| 3,58 |0,39| 12,35
tc di3d @3Odz/ | 3,78 3,27| 3,42| 3,84/ 3,90| 3,64 | 0,45 14,17
tc d3d 23s Hdz| 3,70] 3,28) 3,40| 3,81/ 3,89| 3,62 |0,43] 13,35
tc d3d 24ts Hdz| 3,79 3,31 3,40| 3,86/ 3,96| 3,66 |0,47| 14,86
ubWw OC Istste| - - - - - 0,06 - -
Wisw OC Istste| - - - - - 0,04 - -
1 WidL . H. ( - - - - - 0,008 | - -

[ @ Ste®| [ H dats ta<

— | [S— [ = [ [ s [~ [ &= &=

ltotseo " ohd OdzOdz' L Z tc sy O Acdztishis teistsy, O G h
ZO2odh s otsdzO BEERBQ 9B BOEDItc®g s O dz® * ¢
fste' odgv dzts HOB B&OAKEdwbEHdeisdz 3, 30 bOG
By 2" Mftedwisdzdeo® L O Cdz' BOId.yded disd E d3tsoe ¢

L 8 Otg’ Odzls* |, H J Heo ' y' seftedmMCzo Odzd
tesMlskz ¢l jted3dd2tsH' Me E HBL -5 tkd #ls &2 € Oo ,
tcOL bk -W2OL dzd fiylsfipipiCH de' Sz L O to sicds y © & gtz
Mils Odzs o GldzZ0c O 314BEBWBdzQZ' M |  BSte' o dg¥v dzt8,4Hs €
B' dz hj ftstc' oddy das t5H dattiddd LOplstixz 1 ©8 $§ tc dizh @
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Hotsy 02 dz' Mis! sl a8ts 12/0610, 4DB 56 @zOB '0dz
fstc’ odgv dzes H B € tsdzlsicls df) j to JOH AR dB 23D |
Mftedwisdzde® L O € dz' B3O EA dzd EZdstseo Od3d 2 C

1 OMmMssMmse z8 yd -tc § tstipj g dzd 2ets OdzOdz' L tc
ofdzdoz HBMdZ HY ko Odzdr WOCIBEK' 89 dz2O Ektetsy

4,2
4
y = 1,146x + 0,0081
R%= 0,9449 g
0
3,8 9
H
3,6
3,4
3,2 ™
3
2,8 2,9 3 3,1 3,2 3,3 3,4 3,5

O opHopasose Bepmumar, 5 n/ra

O opgHopasoBe Bepmumar, 6 n/ra
ogHopasoBe Bepmuiiogic, 3 nfra

O opgHopasose Bepmuiiogic, 4 nfra
ABopasose Bepmumar, 5 nfra
ABopasose Bepmumar, 6 nfra

O pBopazoee Bepmwuiiogic,3 nfra

O peopazoee Bepmwuiiogic, 4 nfra
NiniitHa (gBopasose Bepmuiiogic, 4 nfra)

t d f3.30. s stej devj @' dgts 2 dz0 RS Hj dz o f dzc
sz dz tej ¢ & dzwdp@sttcty Mdptsdgisizdzd S 21 &4 B 'ty H
(MjtejHd -200@tc2P 13

1 0tdmMkzdzs 2 B By PBAIts, h ts zO2 s Isd &3O dz! ¢
o BtedmMlsOdzdz? d3 Hdzv BB tdmMS zd Olzdzy s to 3 fipd
fjte' sSH ©9jcjlsOy’ "’ tcjckzdzvIststc® tesMmiskz
sfdmOlsd k& odcecdzwH' Y46z 0,008 dzYf B el ts ts 83
09449 h s 9COLEZ' dO odmMtClkz HMistse ' todz Mls
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tdLizdz sOIsOd3d oH tsihg dis BH G JdEHEVEZ B8 O dddatzv Is s to
tesfids@® W istcdzdzo Odzdzy pESy I OESC ¢ Bipd MEBAY dzj o
dz® d Mz dz€ .z 3.31

10 HOdzed B dzOo jH jdzddsd o OB dzd Yy 3.
HsMdz' HY k2o Odztse s fJt' BHIE, o dw e d dzdidarizv g
Ho StcOL tso tsé 5 O foisd|ffj Gdpd @@ sd ¢l jtodd?2 s

v OB dzd yw 3
LiesY 02 dz' Mis! Msdvh ddSk ' BtedHlz 15 1t
] ¢ kdv st tc QR0 EiEEY ¢ O
| O’ Odzs Lt T A
Hisfmdz H Iz |2013/2014/20152016| 2017 | dz’ s
S s dzls te s dz 3,07/2,84|2,88| 3,21| 3,35 | 3,07 - -

1 j te 3 5B0dz| 3,29 3,10| 3,14/ 3,49 3,62 | 3,33 | 0,26 | 8,40

| j te &3 @k0Odz| 3,41|3,13| 3,16/ 3,54| 3,65 | 3,38 | 0,31 | 10,03

I § tod3d 23t Hd] 3,45| 3,12 3,15/ 3,50| 3,63 | 3,37 | 0,30 | 9,77

[HAdsKOL
tsB ff fg ¢ HB'O(

1l J ted3d 24t Hd] 3,53| 3,14/ 3,17|3,56| 3,66 | 3,41 | 0,34 | 11,14

1l J e &3 ®30d2| 3,58| 3,18 3,28| 3,65| 3,71 | 3,48 | 0,41 | 13,36

l J te d&3d @30dz| 3,60| 3,20| 3,30| 3,67 3,80 | 3,51 | 0,44 | 14,46

1l J ted3d 23 Hd] 3,59|3,17| 3,26/ 3,66 3,73 | 3,48 | 0,41 | 13,42

[ 9 BIGOL 5
sB ff g S EHBVQ

1§ ted3d ?4ts Hd] 3,60| 3,20| 3,31| 3,69| 3,82 | 3,52 | 0,45 | 14,79

1 Wiw OSC Istste ¢ | - - - - - 10,008 - -
1 WY O sste | - - - - - 10,006 - -
1 WioL . H. ¢ - - - - - 0,001 - -

#SCstedMisOo M d - ls@BIENEBAIGAEH  d3j StSH 5
dzOh et dz' HyY jdgdzv, Y BERZHE® d@3s dBsH jdzr ot c
FPtetsy O2dz’ Mils! L jtodzO Msddvsdiddls 23 63 BtcdH 2z
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VL ABH' O Sugjamjyl 2Amescts OdzOd Lk oMl
LOdzj ydz' Mls! o dzdokz HEsMdz  HYEzo Odzed Al WA DIs
LOMisskzo Odzdz? tj ek bse® sk 1 jwdd?
sBftdMS o Odedz o jcjlks ydr tsfdadd ntd"
sf{dMOld bk odedwh'y —di188%2-dad091 % g ¥y" 'y’
Hjlsj tdRldz0g' 09 ©BBB° o' donjs'd2 o flalzdo & H s
WOSClstol &0 tjLbkd sOkde &gz 5L dzOC k2.

3,9
y =1,1834x-0,1091 7o)
3,8 R?= 0,9638
3,7 8
Q
3,6 -
3,5
3,4
3,3
3,2 g
L=
3,1 o)
3
2,8 2,9 3 3,1 3,2 3,3 3,4
© opHopasoBe Bepmumar, 5 n/ra O opHopasoBe Bepmumar, 6 n/ra
ogHopasoBe Bepmuiiogic, 3 nfra O opHopasoBe Bepmuiiogic, 4 nfra
ABopasose Bepmumar, 5 nfra ABopasose Bepmumar, 6 nfra
O peopazoee Bepmwuiiogic,3 n/fra O peopasose Bepmuiiopgic, 4 nfra

NiniitHa (gBopasose Bepmuiiogic, 4 nfra)

tdfm. . 3. 32s ttetg jaytmj @ 'ddsdz0O dBsH | dz o ff dz
tetsfdzd dz toj ¢ z dzv Is (RadOdEIn dersdepishzdzd @ | £t ® e H
(fj toj HABA32007@ to . )

tdLizdz SOIsOd3d MmietHs dy'dapxsijdadgs ' o dzsG 5t
dzO ' dedzv *° s BofffiidsUipi@mode)dadis, M s o20Hpte g  dziz
9 Otc’ Odzls On L O fjtejHY M o detsets SB o 5B (
sBftedMmMC o Odzdzg toetsmdzd dz s fiy thedzvsh diaef jCdzlz diy EslEs tin
¢l jtoddd &3OG e Is Ol Qg AHhdsH -1fiRelz €20 %czO 9 O7 H
sBlftcef Ada H S HIBPAZO dL s 2 f Stc' o daV dzts
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(s@B3®). v MijtejHde BBz L O sl d Hasa2 da )i
G' BtqdsH z) tc' 5 'cIPidrdAfIs jotO tc* O dzls H 51 sdgOdpdezts ¢
ftoj f OtcAlgjttadgzd 2 SH ' Meéi o ts Htc Oots Bl tola| @pdzte & ) dzd dzd
Msdzv h dpd Bz § toj tf Btc GlIs gl @dds 0 BEO c O3, Bis / dzO
B' dzx hj ftstc' o dzv datsO2rotslAs & 55 @B thiESipls ts gD tc © O dal
slstcd BO At ts Q1B412  ISA B O,dz@4 IS0 ,¢ © e tsds’ ho dzvv dzts
Csdzlstetsdzs , ©3,420305dgj/deh® 2 oi3j dz2" MY ted W Is dzd o
Ediso Od3d2 D8 tEtsC d .

v OB dB29 W
Lictsy 02 dz' Mis! mMBdMbEdgdfidescts  jtojHY M o
ZOM' dzdzv 5O 5 sl & df o bs 45 B GRBER2OETSTBS B s/ G ¢
] Ot Odzls t € d =[N
H T ezl 2013 2014 2015 20162017 — |- ¢ ?

e s C
] BE@H I '
3,28| 2,98| 3,09| 3,37| 3,38| 3,22| - -
3,55| 3,24| 3,41| 3,76| 3,79| 3,55| 0,33|10,25
3,63| 3,28| 3,51 3,82| 3,82| 3,61|0,39|12,17
3,59 3,26| 3,43| 3,80| 3,80| 3,58| 0,36|11,06
3,68| 3,30| 3,50| 3,84| 3,84| 3,63| 0,41|12,80
3,74 3,34| 3,54| 3,90| 3,92| 3,69| 0,47 14,53
3,82| 3,38| 3,56| 3,92| 4,03| 3,74| 0,52 16,27
3,78 3,36| 3,51| 3,95| 3,96| 3,71| 0,49|15,28
3,85| 3,40| 3,53| 4,02| 4,12| 3,78| 0,56 17,52
] BtedH 1858 (t8¢¢°
3,121 2,92|3,04|3,30| 3,32| 3,14| - -
3,41|3,14| 3,32 3,68 3,65]| 3,44| 0,30 | 9,55
3,45|3,25|3,36| 3,77 | 3,70| 3,51| 0,37 (11,66
3,43| 3,21 3,30| 3,70| 3,67 3,46| 0,32 10,25
3,48|3,26| 3,37| 3,79 3,72| 3,52 0,38|12,23
3,59|3,30| 3,42| 3,85| 3,81 3,59]| 0,45 (14,46
3,65(3,35|3,44| 3,90 3,90| 3,65| 0,51|16,18
3,60(3,32|3,40]| 3,86| 3,83| 3,60| 0,46 (14,71
3,67|3,36| 3,44| 3,93| 3,96| 3,67| 0,53|16,94
tc ¢ - - - - - 10,85] - -
tc | - - - - - 10,69| - -
tc d - - - - - 10,85] - -
¢ - - - - - 10,08] - -
¢ - - - - - 10,69| - -

4 J Jted

O O|INO|O1PAWIN(EF

&l 7o No|oslwine

T\ T ol
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1 Wfso L. H. | d 0,06| - -
1 Wio L. H. ¢ d - - - - - 10,07 - -

]l O®dzls HEfmdg HdAdstetsidf j e 2H Y )" o9 dzj fBtetsB dzj dadz dzO
SHdsteOL 59 sBfted MSC zo Odzdd f Jtg jodidstfip co, dzy I B tddb &
l jedsd BOGE, 6 d/ls + SHAdSEOL o) -5 o fHe g Odzilz" s
GOV dz] jtedsd2BH' ' ), 4 d/ls + GHASEOL Sofjj s BHiftfii ¢
sBtotsB dzj dgdz? dzOM' dedgw | jtedzgd2tsH M), 4 dz/ Is + -SH da
fjtejHyfsMm' adzgj BGBtsB dzj dedevW dzOM" dedew | j e d3d d30% , 6
&/ cOfjBjnfm odsj BB dzj dedg® dzO' dade® | j te s d
Il jtedsd BOG, - §tcjiah 5O e8dzj BB dzj dadzy zOM' dzdzw
sBftedMS o Odedz® J j-65th] BY Sy 3 dege/ GOS8 dzj dedgvls dzOH
HoStcOL o] GBftdMClzoOdedzgw | jtedsd2tH" ), 4 dz/ ¢ 0O.

LicsY O2 dz" BIOsH s S ¢ s O UA®O Bltc ' WIslBdzts 0o F lzOGE O 3
hts dz2@ Is0 ¢ ® B ‘tedz’ohdgy defsts His € tsdzls @ESIEE Q2 dz’ @)
tslsted d30 dztis s QIR396 Is/ 6 O, @B ts/ dd O, dz " EHESY B
Cdzstetsdzs , Oz dz@3 ) eBEIABE/ SO I d3j dz" M
Cdz' BOIdydzed d3d ‘ROdFasQdfd 201 4

sste] dzw-igj B dzp ' 2 dz’ B3 H Halis 3 OR @atz jnis dzts fifiss)
G BtcdH " & 1 s lte' 8 IsO 1 s i s ¢ LO Mk
ZzOggvdz SO BftedmMSlzo Odzdzy tetsmdzddz " H  y
ftoj HMISO9 dzj dzs dzO0 tcd Mz dzl On 3.32; 3. 33
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4,2
o
4 y = 1,7298x-1,7859 00
R?= 0,981 a
3,8 Qv
3,6
34
@]
3,2 v
3
2,95 3 3,05 3,1 3,15 32 3,25 33 3,35 34

O Bepmwumar 6 n/T+ ogHopasose Bepmumar5 n/ra

© Bepmwumar 6 11/T + ogHOopasoee Bepmumar 6 n/ra
Bepmwuiiogic4 n/T+ ogHopasoee Bepmwuiiogic3n/ra

© Bepmuitogic4 n/T+ ogHopasoBe Bepmuiiogic 4n/ra
A Bepmumar 6 n/T + geopasoee Bepmumar5 n/fra
Bepmumar 6 /T + gBopasose Bepmumar 6 n/ra

O Bepmwuiiogic4 n/T+ gsopasose Bepmuiiogic 3n/ra

O Bepmuiiogic4 n/T+ gsopasoee Bepmwuiiogic 4n/ra

NiniitHa (Bepmuiiogic 4 n/T+ geopasoee Bepmwuiiogic 4n/ra)

t d 332 s tstcj deY ¢ 'tc dgts 2 dzO d3ts Hinjlzddy* ) datst
fjtejHi M odzsets tsBtotsB dzj dzdz™ dzOm " dzdzv S
9JGjlsOy" ’ tc J @& Hafis Iis t5 © Andirfs das 8 fgdy ¢ 2 L' 8" o] H
(Md toJ HAR3I2007@ tc . )

l twjLkzd IsOIs® fteso jHjdedr L tcOR zdzl
tejctcj m' 2 dz L Odzj y dztsmls® toj Lzdz' sOIsd o dzts
G BtcdH" " ® 1 s J1t'tt IO 1s | =sG'ts as'BHets Bl
zOMm" dzdz? IsO wsBftedMCkzo Odzdzy totsfpdzddz § * H
l jted3 ©ZOE O | jted3 265H " M.

[ dzv tBtsn 6" ' BtdH' & BEds odL dOyj dzts
Bsy 20 s dMOIsd dzOMmisky dzd &3 dz' dz' 2 dlaf B &
1,729%-17859 R{j = :0,@'8Blted Hi V1=4,58%Q,8015 R j =
0,9745.
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3,9

3,8 y=1,5839x-1,3015

R? = 0,9745
3,7

3,6
3,5
3,4
3,3

3,2
2,9 2,95 3 3,05 3,1 3,15 3,2 3,25 3,3 3,35

O Bepmwumar 6 n/T+ ogHopasose Bepmumar5 n/ra

© Bepmwumar 6 n/T + ogHopasoee Bepmumar 6 n/ra
Bepmwuiiogic4 n/T+ ogHopasoee Bepmwuiiogic3n/ra

O Bepmuiiopgic 4 n/T + ogHopasoee Bepmuiiogic4n/ra
A Bepmumar 6 n/T + geopasoee Bepmumar5 n/fra
Bepmumar 6 /T + gBopasose Bepmumar 6 n/ra

O Bepmwuiiogic4 n/T+ geopasose Bepmuiiogic3n/ra

O Bepmwuiiogic4 n/T+ geopasose Bepmwuitogic4n/ra

NiniiHa (Bepmuiiogic 4 n/T+ geopazose Bepmuiiogjic 4n/ra)

tdfm. . 3. 88t deVj ¢ 'tc) dgts 2 dzO d3ts Hinjlzddy" ) datst
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cisba ripunyi 6inoi Ha cupepar
Ha cugepar

6es cisbu cugepary
cisba pegbKu oniiiHoi Ha cugepart

KOHTpO/b (3apo6Ka conomm Ges
npoeefeHHA i gecTpyKuil i ciBbu cugeparty)
AecTpyKuia conomu Bepmuctum-4, 6 nfra
ciBba cymiwui ripunyi 6inoi i pegbku oniiHol
AecTpyKuia conomu Bepmuctum-f, 6 n/ra +

cisba ripunyi 6inoi Ha cupepar
AecTpyKuia conomu Bepmuctum-f, 6 n/ra +

cisba pegbKu oniiiHoi Ha cugepart
AecTpyKuia conomu Bepmuctum-f, 6 n/ra +
ciBba cymiwui ripunyi 6inoi i pegbku oniiHol
Ha cugepar
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lfdzdeo Mkdy Mdzsets L OMissmMizo Odzdzy M ts dzts d3d
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sdmdztslsdz Mis'sHdddz dels zc sdzso dzgdn §f 5C OL dzd ¢
) "Hodh jdzO CdMmdslsdz Mls' ~“thkdskz dzj ¢ Olsdoe
“thkdzlst L ' Hiodf Mijlozs s ISE fgEss f s¢° teh 2 IsH
sCtej BJr Ytsydodedn toj ytsoe d ds, tetsfdzd dzd .
sCtej s Ckd kkted §OSIsdydetst Mz o o O tedes
ftcOyvn ©C0L k5 s 2O of dzde Mtsdzsdid '° eofMc
Glolzdzls On .

1 O d disffpoa H Y j dedew o3 o MiIs Odets o dzj dzts, h ts
Mskskd kO MdHjLOl' s bk of' S o Ot OdzlsC
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L Wt 0C sste ¢ - | - | - | - | - 0,11 -
L Wk 0Csste | - | - | - | - | - 0,03 :
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