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SUMMARY

Goncharenko T.U.Improving the technology of chopped sefmished
products using proteinarbohydrate compositions.Qualifying scientific work as a
manuscript.

The thesis for acquiring the scientific degree of doctor of philosophy
specialization 181 Fabtechnologies- National university of food technologies
Ministry of education and science of Ukraine, Kyiv, 2020.

The thesis is dedicated to research and justification substantiation of comple»
use of protein and carbohydrate substan@smal proten and mix of oilseeds flour,
in the form of a composite mix with the purpose to balance the nutrient structure anc
improvement of existing technology of sefimished meat products.

In order to establish the priority directions for of cut séimshed poducts
technology improvement, a study of consumer requirements for this group of mea
products was conducted. The method of deployment of the quality function revealec
the relation between consumer priorities and technological characteristics of the
prodwc t under devel opment . |l tds been f ou
developing the new recipes of cut sdmished products are safety and nutritional
balance of the product, content of biologically active substances and high
organoleptic charaeristics of products.

In the course of work the data on chemical composition and technological
properties of flour and oil cultures were studied and systemized. To create a-protein
carbohydrate composition based on a set of indicators, four types ofviknar
selected: sesame, flax, sunflower and pumpkin. The component composition of th

flour mixture is optimized by mathematical modeling according to the set of
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indicators. Mass fraction of flour in the mixture: sesame&5%, flax i 25%,
sunfloweri 25% and pumpkini 25%.

The properties of animal protein preparations were studied and beef collager
protein was selected as a component of prataibohydrate composition (PCC) in
order to regulate the functional and technological properties of meat systems.

In order to balance the protemarbohydrate composition of the fatid
composition, the selection and calculation of judicious mix of animal and vegetable
fats in the blend were conducted and it was found that it is advisable to use the blen
of beef fatand flax oil at a proportion of 1: 1 as the component of PCC.

On the basis of experimental researches by mathematical modeling the
optimum ratio and components of prote@rbohydrate composition dosage in the
recipes of the cut senrfinished products praging the highest indicators of quality of
finished products is established.

A method for preparing an emulsion system based on a mixture of oilseed
flour, beef collagen protein and a blend of animal and vegetable fats, as one of th
possible ways of PCCse in the technology of chopped sémished products was
developed.

New meat chopped sethii ni shed praduwrecdt pirGIdwtcen
technological scheme of production were developed.

The change of functional and technological properties of dnimedel ground
meat systems with the content of protearbohydrate composition depending on
freezing conditions, methods and duration of urgent packing were examined. It wa:
found that freezing at the temperature®0 Aw wi t h t he aiisr f |
optimal and provides for better conservation of quality properties of the product.

It was found that the introduction of protesarbohydrate composition to the
ground meat systems, i n the amount of
and decease the losses of sefmished products weight due to the thermal
processing after defrosting.

The biological value was calculated and an integral estimation of developed

chopped serdiinished products balance was performed. It was found that the
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protan-carbohydrate composition in the formulas of chopped $@mshed products
allows to increase the content of essential amino acids of lysine and threonine t«
improve the amino acid balance of product proteins, as well as to increase the contel
of linoleic and oleic acids, calcium and magnesium.

The dynamics of changes in the number of mesophilic aerobic and facultative
anaerobic microorganisms during storage of developed-fe@shed products has
been studied. Microbiological parameters of developediymts remain within the
established norms during the prescribed time of storage which proves the conformit
to normative documentsdo requirements.

The metabolic efficiency and safety of chopped simghed products using
PCC was confirmed by in vivo bicdical studies. The levels of glucose, cholesterol
and bilirubin in the blood of experimental animals were used as biomarkers. These
indicators are within physiological norms, which indicates the absence of any
negative impact of the developed productshtanprocesses of carbohydrate and lipid
metabolism.

The economic indicators of the developed formulas of choppedfseshied
products are calculated. The obtained data demonstrated the prospects of the
introduction into production.

The social effect ohew types of chopped sefimished products introduction is
confirmed which lays in creating a greater variety of meat products with extended

nutrition value and assortment of glufieee products.

The reliability of obtabywedhexpeei o
research met hods, appropriate equi pme
research resul ts. Scientific provi si

| aboratory researches and production t
The novelty olfuttiecrhsnoil o gd acmfli rsmed b
Department of Intellectual Property tc
Key womedast: chopgpend sbethi product s, C
protein, ground meatoislystemsentteefemal
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Csdzyj dalstc Oyt I#H das NdzC, CDtzs f so OWIsS9 tsdzj dzdzv o3
dzj Mls Oy ¥ B' dzC ' o Iso Otc d dzdzts G 5 ftsatsHY j dz
Coisf dzj SMdetsets oS tsted MlsOdzdzy Iso Oted dzdzd 1
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1 21 ) (Seema2013;Nyam Lau, & Tan 2013;Adeel Sohail & Masud2014)

L Lt dztizip " Uadaizy yis Vinls Wi W OM d Is 5 ) ls v 6 dsdfciz
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B d2' BOdz dz' s BN adfii € Fag'lds 4 figs s W ¢29dg j € Brddidz'
hodHC' Mis! B jtelsOdede" ' Ho JREZECBE f9Y H H I
ftoslswEg®3 nptlste d? o oS =mdAps tyw o Of 2 dzw
ftodetslskzo Odzdzv OB tf tofs s fipdits dLtseH jdtats 6L Coolzdisyj Al . j
[ dMmodz odhj Isjrhdetsdzsg ' ydz s jtOy"
Mdtetse d dats & sM¢ d ¢d CEkAtdkded f' d of
so Otcd dzdzd 7 B ' 0zQO doflzj SldNEDSdzH 'to S O &) IF Ctasy jHI S €
20141 Ofp' ydzd 2, o ks@Meddzf)y, S @D,15

I theted Eifctshasdefzn dzdzy 11 s & WEOXedz@ro] o
{5 jcjfHex sislost B HicOlsOYy' ¥ SO j&Bzd clzo
f Oflstsyf 5H' Bdzs’ | gz dz' fff' RndE h ff s lsojoedi ) j dz
fsf' yjddn &Of' al)OBttdSOls' @9 (tdf. 4
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BopomrHo
U
Bitok ITpociroBaHHA: ZKup
SATTOBHYHH dors = 1...2-10% mmt ATOBHYHH
| U U
Jo3yBaHHA Jo3yBaHHA J103YBaHHA O:1ig 17I9Ha
U U U |
n - . - BOJa . . .
epeMillyBaHHA 10 PIBHOMIPHOIO ITigirpisaHus
TR . IMHTHA AT H0o3yBaHHA
PO3MOALTY KOMIIOHEHTIB LG he t=42..49°C
U U U U
TTepemimyBaHHA ’:10 OJHOPIAHOI CHCTEMH Tepeninrysanus
t =10...12°C, t = 30(=1)x60c
U !
EMyabIryBaHHA:
t=40...45°C, t = (10...15)x60c, N=5006./c

]!
@mbmpuxar «EMyabciiiHa cHcreMma Ha ocHoBi BBK» >

tdal v jrdesdzse® ydzO fMnr j B3O o dtetsB dzd yls o
mMdMmisj 3O dz@Pé smdztse * 1 |

sindtsdzse ydzd?2 Gtesyjf Hjtey Odadz s j Bl
o Cdzt WPr Odz' ydzilzkz €S Beetctk® €z Md§ 2iyld & O t€ dsdigiptis
B' dzC k& 1O Mmkd" h* Bstetsh dz0O dz' 2 dzd s S EZdz
Hsd' "sC O HJjOGdsHj Oy ~ yYoOfmkstsyss,
mMdtetse d dzd . 10 dOfMmlskzy dsd3sz j Is Of8 H dazd¢ Asj
fjtojddEh 4SO HESHO® Is! fdlsdzlz  olts?H Izt . L wlf Jnd
odlsted gz b Is ! HdzW o' Hdztso dzj dzdz 3 G D ic)] iz
Isj B j cOlsRteyf. 1@Odztso d ydp20y bz edlas sO ' H'
Isj B j Ot 142 wWCts'® Ydto dzOBERZzo O &k HC
Ld3" hlzs Is! L ftsfjtjHds 5 L o0y j detss  dzdzW dzr
9 9tSHWIS! E twOdz " | 4 zwddsls tsa dizlz dziindg indz Gz&isiz o
Cklsjelsw ¢IlsiR Add dzd dz L &40.454d5Y jLte OUs@fdg]ts Is ts &
N=50tB. / M.

[btcd 3BOdZO | i3z dz' " 2 ddOtc j fdafsfy Isf 2 B3OS tsdiO te
o' HIs' dgS s, fHtoed' dgded 2 OtetsdBOIls,  &zOMmlsd y dzk
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10 &OMmlsky sk jlsof Mls@dtabjidg d "Bk

MdMlsj B3O dz@ BsMgese B j i8] ¢ Ols d M3 éL+@dzjljudstf gizic ¢
Ho fSn H' B, ' My seisOC s gizig gztzdzl? M smlis j 1
B CtotsB ' sdztse " Yydetse s f Mkzo Odedzg? dzOf * o W OB tocC

4.3. [ sfydz' H Y j dedzw  deQf dz¥f & BzS W -HgdeOdirs daistsc
Mistclz ¢ lsdgjtdrdeiz’ ydz© [sO ® teaOndsts drjsiiptisds & dddodz  dzd
mdMmisj &3

) By Istss o Mis Odzts 0 dzj dzdal dztsd@™)G ‘tSlzR2EZ! dzis ¢
o3 Msk 11s Ek tjyjtflkzteOn @ tsiipgOfls btz Bzts ai
d SmMY J ted d3d dzls Odz! dzd - HsMdz' Hytf dz¢f o 4] tcds o B
o d3' fpliske tcts BSAg dgHftssS dzPy ‘W'z dz€ y-Is f Bz@etiztztizts © y dz
B ~ Odz’ Ydz' Is @zOts ¢ © tztiz] ffdsédinoass Hig 2ndishfs | d3
(ffwe)y. HBMd HYJjdde" » o ¢'Shsia d MBS e i azO diaf
ftedcetslstso Odz' ZO0 sMmdso Mo d dxdfigzy & jtersg
My " @99 " Hdetsh jdedB ) 15 Q@ dz® e®dtdo '1 Mo d dzd dzd
wdzseo ddzgd dzd S Isdzj Isdets’™ & W) 9 9" Hdzsh j dzdzg

rs [[ a4 HBSHOo Odzd 1 FsO %z ' drCCEdfids® €
LtcOL €' o Bkzdzd odCtsted mlsOdz [ [ ¢ BJL H
fjtoj 3" hzo Odzd L O W Is jdiftslstevCelstzdis f 1 51 2 = o d dzd
Hisfpdz' dedf Zo Of sC OL dzgd S dO W L bpisyais'c,5k Is tc g tRizts @t
Yy Jotskzilstcdlsl & judsz dzt 8 @ dgtsfjls® , O IsOC Yy {§tofs
odL dz2OyoOdzd BtecOdesdzj § Isd ydz fsCOLddSCd |
11l s.

t JLEzdz sOIs(d Hisfhdz" HY j dz f sSH Odzts Iz g
[ BH j dzt 9 Odzdz"lz jI€0n {13 Hote[tslR) Szls Q.de ' d2dfEd@) Hd@tz & d3ts
BOIs j d30Is d Yy dzts MashCad O j Isglzdp dzOdz' L 2 MD @¢el e
Il Hi B9 " Hdz teG to @AvdziEsl] ddOBddEPE f tcj H MIsOo C
ted Mk dz2.-08 4 .



v OB dzg.Hy™ S ' Mdz

f shOndedt & tHzOff " oW OBtcd & Ols® o

[ of 1 sCOL dzd €
59
[ Mdzts o
tc © Ofml ¢ .
] L fr]q’telsau f(r;o §J1] I dr " 11 v, (VIR H [ [ | 66 Odets dzj
3 1 3 ) ) tsu' ngG
-1 15 78N1|75N2|67N2/68N1|77N1] 70N2 4,8
-2 w0 d dzd 20 79N0,| 76 N0 68N2/68N0|78N0|71N2 4,7
" 3 dzj ¥ d to 25 81N1|79N0|69N2 70N1|79N0|72N2 4,8
! 50% + 30 80N1|/82N1|70N3|70N2|/80N2|73N3 5,0
-5 38 mts 35 79N2|84N271N4,69N2|78N1|74N1 4.9
" 6 Cwv 40 77N1| 81N3|68N1.67N1| 77N1|72K1 4.7
s s dzls tg - 78N1|74N267N1/68N1|77KN2|71NKN2 4,9
-7 15 78N1|77N1|68N2/51N2|78N2|70N1 4,7
- 8 w0 d dzd 20 79N2| 78N269N3/52N1|79N1|70N3 4,5
"9 dzj 3 d te 25 80N1/80N2|70N1|52N3|80N0|71N2 4,7
- 10 50% + 30 81N2|79N0|71N1/53N1|/81N1|71KN2 5,0
11 Wdzlb;ad 35 79N3/81N3  69N1/54N3/ 80N2|70N1 4,9
~ 12 50% 40 61N1| 76N3|68N2 53KN1|78N2|69N1 45
s s dzls tg - 79N2,75N2|68N1|51N1|78RN2|70NKN1 4,9

86
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82
80
78
76
74
72
70
68

99

sl fsil
. B Lo
' 78 79 _a=-"" |80 80
e T ] -LJ 2}\\ 77
7S N
‘\
A}
A
Y
A
\
70
K 1/7 2/8 3/9 4/10 5/11 6/12
3pa3ku

—e— (CpunHuHa HexHupHA 0% + M’ gco kypsue 50%.

--=-- (CpuHuHa HexupHA 0% + simoBu4unHa 50%.

Y1 = -0,0833% + 0,6905% - 0,9405x + 78,143R |
Y2 = -0,3333% + 3,3452% - 9,25x + 85,429R |

t dfig. 4] sdyadznseoy® L HOIsdz fMmls!
o dHdets L2 todaPRdadlr * 4 .f O LIsdzd Cudte QILE
R MiswBE%251s Hdv eBta wjyjflske [ [ 4.

c¢

= 0,8794
= 0,9863
|

Ldzdy jdedzy 1171 Hdzv LtOLECO dzO tsMdatse * . Mo c
. Y
84
82

0 B2 Nt
: 50] SN
D 79| .2 >
5 LI o= O
.§ 78 ~H _ '.—' /2‘ \\
& _4--"""T6 J6

76 P

TS5~
74 71
72
K 1/7 2/8 3/9 4/10 511 6/12
3pa3ku

—e— (CBunmHAa HexupHa 50% + M’ gco Kypsue 50%.

- =-- (CBuHHHA HexupHA 50% + snoBuunHa 50%.

Y1=-0,2222% + 2,4881X - 6,0754x + 78,143R| =
Y2=-0,1111% + 0,9048% - 0,6984x +75,143 R| =

0, 9798
0, 8299

tdimp. 41 sCOL 2 fuodntazlr ISjtcdy ydets® B IG



100
] tjLkzd Ok’ Isjteds' ydes® tBtesBSd MYt

9dntBHLE: E LteOL COR dfohnEidigspts ¢ Grodfdifd dzaf «
f " HodhE' Is: mMw L LB"' dz'jhfjlsdzeds d3 lseCd3’ daPisiAz 910
LdzOyjdz k2 LttOLCOR, Mt B Mlswis: 35% 1 I
L dzOyJ dzdzv HOdzts G t5 fsCOLddC O ' LCB f
Mfsmlsjtc' cOsd k2 L©OLSOR dzO tshdatso e
MCOL Odzgse s dgfdsydj dzs d M dEssoBts € hts flsddBzOd
e ydflskztcOn M yjdedms d2Of oW OBWLdS OIS’ 9
ftesHEZCIsk MIsOdzsoa dlIls! 35 %.

71,5

71 E*l_‘ EU
70,5 ’\/
~ AN
70 — v
) ) O\
;{ 69.,5 69”’ E% \
- e o\
68,3 68 68 .- 68 T
68 e k
68
67.5 & &
67
66.5
K 1/7 2/8 3/9 4/10 5/11 6/12
3pa3ku

—— CBuHuHa HexupHa 50% + M’ gco kypsa4ue 50%.

--=-- (CBuHHHA HexupHa 50% + smoBuunHa 50%.

Y1=-0,1389% + 1,4881% - 3,8016x + 69,57AR| = 0, 9392
Y2 = 0,0341X - 0,6288% + 3,7083X - 7,4859x + 72,429R |= 0,9199
t d fp. J4ts dzts ¢ tshizelsue@f @ ls dz| fgls -

1 5€C OLodigfdEts ¢ ts Iz Is ta HdgHs: B ld-de@? B * de! d2Glg dz
L tOLLCo@s MIsISgB0% 2z [ [ u dz@s n dztB)y® 'd dztf @edlzts o d, Y d dzd
o 3" MASWI &f [ wde®@ Mdzige J dAdd @Y MLz 6™ Y6 s
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75 Eﬂ
70 68 68 68 — o9 &7
70 —
© 65
s 60 r_‘
; iR Men] 53] 54 53

E 55 Bl Blil _:: ----- I;EJ ““““ I?.,.TI _____ - -

50 == — == -—-—"

45

40

K 1/7 2/8 3/9 4/10 5/11 6/12
3pa3ku

—e— (CBunnHa HexupHaA 50% + M’ aco kypsaue 50%.

--=-- (CBuHHHA HexupHaA 50% + srmoBu4anHa 50%.

Y1=-0,1111% + 1,1071% - 2,7103x +69,714R] = 0, 907 4
Y2 = -0,0556% + 0,631X-1,5278x +52R|] = 0, 9167
t d4p. r d totidzlsyd@ dg H Olsdz' Mis! [ [ d
rdeskzlstcd &3z yoO L HOIdz Mmis! L tcOLdES Wwinow
Ctew ysE®SC ZzO GMhdzso Mo d dzd dadd w€lOG J Wad
J EMiste] BBz dz" 9 L Odzj Yy des © " H o B Mlskz 11 s.

82 [81]
g0 0 — = Kl =< —
78 7’ - 30 ~~L_ T8
S = [79] i
e 3
ol 76 78 EQ
0 717 717 717
74
72
70
K 1/7 2/8 3/9 4/10 511 6/12
3pa3ku

—— CBunHuHA HexHpHA 50% + M’ sgco Kypsade 50%.

- -=-- (CpuHHMHA HexxupHA 0% + smoBuamHa 50%.
Y1=-0,1111% + 1,0952% - 2,4365x + 79,429R] = 0, 9839
Y2 =-0,0833% + 0,7619% - 1,369x + 77,574R] = 0, 8542
t dfip. 4ls0OB " dz' dg' Mls! JjdBzdz M [ [w
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) 5COLddCd MkOB' d desfls' | Bz dzaz@ 'y dzidz

LtcOLSCOr L od3 Missdz 1ls 30% WG k& [[u da
[ [ u dz20 hdzts o &30 g @ d& Haf v 3©c

[ BBz dz! ' 2 dzO0 L H.O)ls dalz@dsz o @ ‘tc JdgO A8 * dz' M d n
o3 MIsBBW251s bk [[u d&O thdtse ' bkhha d@d ddE
o3 Mistsdz 35% 11 s &k [ [ udfvde@® tShizdEvots ciife d dzc

76

74
/
, ; AT [74] .
TH J(U 70 - L9 D
- 4\ _/44% _73_"-_,_‘“ i} T2
> 71 -0 71 = RRRE!
o7 68 E@
(88
66
64
62
60
K 1/7 2/8 3/9 4/10 5/11 6/12
3pasku

—e— (CBuHuHa HexupHa 50% + M’ gco Kypsaae 50%.

--=-- (CpuHuHa HexupHa 50% + smoBuanHa 50%.

Y1=-0,1389% + 1,6071% - 4,754x + 74,286R|] = 0, 9671
Y2 = -0,0556¢ + 0,5238¢ - 1,206% + 70,714 Rl = 0, 8833
t dfy. 41 ddzdzr ' 2dz0 L HOIsd Mls! [ [
A' COoatss ‘' HJd&zOR SO QdEs digdy s dOwddsk! dasy

-

tcOLC ‘tod MBS M d3ts BOYdilsd L dady j dedzv L O
B Mlssdz 11 s 15 sO© 20 %, hs sy dz0
"HA3 dzdztsfisj 2 o' H CBdzlstetsdzy detsets L teOL € O.
BOdz m@®@%™ C Lo L od3 Missds 11 s 30% w¢ z
whktse dydded OS¢ [ [ ad36dz0n Ots fifdztchv vy Shlgisy
fswidedlsd L dOyddd f§sCtcOh jdzdzv 3 € tsdzmd f
"HEEZSCOBd HjcocEMIsOLtste' 8, dOf " oW OstdIPLOI
2O dzdzv wdz' 2dedrn S kdz sktsc, P o9HOES
ddwimdeddz dzOf ")o ¥ OBted ¢ Ols Od3

o o

(W)
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[aet
: -
. 5
S 49 9 4{_‘ Nilg—‘
(3] E] ~
= o o8 4.8} 49
£ 4 . 417 /’ 4)7
E 4,7 <
=
S as 47 4] :
N\
[an]
= 45 .
S 44 45 45
K 1/7 2/8 3/9 4/10 5/11 6/12
3pa3ku

—e— (CBunuHa HesxupHa 50% + M’ sco kypsae 50%.

--=-- (CBuHuHa HexupHA 50% + sumoBH4unHA 50%.

Y1 =0,0037x5 0,0773x4 + 0,5759x31 , 8 75x2 + 2, 543x + 3
Y2 =-0,0049x4 + 0,0482x30,0625x20 , 3514x + 5, 2857 ;
{ 4B. J[tecOdasdzj flsdyudz® ByY' &CO LEBOLS o

v OS¢ dd3 uidldzBdigs o dzj déiste O hh 5 Iz diEO “Isty 2O’ daists
fsCOLddCd HtsMW e Os Is! iws fif @adO Hd3 Q3 O D63 B O |
1 5Ctepd3®,j toj Hdz' sSdBE) WO " jio@e'C . L o d&3' Ml
fn CQodzB88%, B L dz' M j dpdaw6%;]l v T v oS M ZOPOdEG tc ' o dzW dat
CodzlstetsdpjddQ dzts e * ydzed2 ~OtOCIsjtc Stcdoadrm s
o tsdz® L B ' ‘iz tdDo BdzCBfio, J Bz dz' dgC&,PYo D ts H G dD'Ishdg
LB ' dz hj dzdzv dzid3' HN@GEDdAHERIGIE sz " is@ dgdz tensdn
ftse’' teh zo Odzts Stcc Odetsdzj § Isd ydzg f Ol dzg €
Lo o dzvfripfijvy d WL @QifilR, Y tscé' teh zo OdzOMw € sdzind f

[ dzW ¢ s d3tf df) ceGndifssipdss o fiad & O L dedtSts fipls tod Y
f sm' wd dzd n ZOtf " oW OBREESOIS Btsoy H jiddss B O
tejetojMm 2dzd?2 0OdzOdz" L j S MY j tod dzj dzls Odz' dzd =

10 tfMdatsoe tojLEzdz' sOIs* o d Sy j tod d3j dz
Hotsodd3' tedzz Of tetsS g BOY " ¥ f=dg® Isij dgedidsj s @listd 1
s H § dz' wWCO L HBMIsOIde s Istsydz Mlss o

y=tx.y)d ¢ M¥ J tod dfj+oiadHda dz! dz
rdzv ty' dz€d dzj o' H A sih@E Odgis!s tal3jols sE
CoOHW©OIs" 9 (f1s8). 16" HdZE L dj BEHONR Isdzjr
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sOCdd yddesds, htsB MzBO CoOHEBOK' 8 o' HEC

L&ZOWjakz' H ©Or bRt sodr (5l 8O0l day dz@g &2 )zO d3’
stsB Ists:

S=A(Y X AY 7€ X, P F min

Il dL dz0Oyo' di3ts Wikdt y' sdodz dziz L Odzj 3 dz' f
fsdz desBO Istcy, s Wi® Missififfdilsdz lstsydes s dMmk

10 tdmMiaad B sHOds Isted o d di @)dD dzj o ©@z6 ¥
Wiz de€ ' sslszoriazdaiets ¢ ¢ ydzd A3 = Ofids g i B & tf dzt§ O Wz
shdtso dzgdr Ctodlsjtc’ BOMsy tsd BZUOBIEC J, ddase
BOMBo t5° YOolnls Qe yiflskzte" O IsOC s ¢ tsdz
H J d3ts dgfidsiicdzts o d fac'dH fWLod ~H dzd B s € OL dzdizD 2 !
L dzOy g dz' .

i,

{ Mdztse dzO Mmd 50 pls, %

t d49. Owzi'kt 19’ # BOMse s’ YOMSCd
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[ dz2f 5C OL dedfcsS@ BIzd Y’ B D@ ©dztsfy I 'd3’ o«

BO' odcdzv H:

f(x,y) 1 B+ (20) @9+ (1) 9>+ () & + (a0) §+ (20) @O+ (25) D + (29) @+ (a6) & + (20) &

HJGSCtsj W' y' ‘ dalsd;
Al 3G © YyoOmMlsC O tsmdeseo dets’™ Mdetse d dzd, %;
i sOMso © yoOmls€ O 11ls, %.

] 1 0

0.014
-0.001
-0.678

466.808
-17.764
0.168
727583.023
-43677.051
873.848
-5.826

-
Il
o=l ||| =S
WliKm R o|lMm| R o]l
o|lo|lalao|l~r|Rr |||k
]
Il
wlo|<lla|lwu| B |lw|m|—~]|o

10 HBYBRsSets ' odgw dgdgy tojctej i’ )
YyomlsCd tMhmdase dzts’ mMdueseoddzd SO BOMB
ZO2CtOhdrn f8C0O0LddS &9 ot adaWwdets L €
dodded dzO dzj y dtedz®@ 50% + d&oOwWMmts Cktew yy
S sdzls te s dz tdydfbskted 3, 4, ¢t
f(50,0) = 78.508 f(50,25) = 80.352

f(50,30) = 80.492

f(50,35) = 79.021
dodded dzO dzj ¥ dtcdzO 50% + WwWhztseodyddzO 50
S dzstesdzd tdydfbskzted 9, 10,

t(50.0) = 79.222 t(50,25) = 80.471

£(50,30) = 79.674

t(50.,35) = 79.456
1 sndB SO tsBwWdIpsdz) dz'
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T
55 e
O
s
70
65
50 o0
- 40
[ Mdzts 8 dzO"
50 [ OMtse O
mdese dd0 * nee e,

0
t d440. 1Odzj'pdzo - BHEZ ctltsods”" H fWRBRES
sfdatseo dets’ Mmdtesodded IsO 11 s
[ dzf 5C OL dff~SseokIstso 5° o ®s@lEE ayd @i3° to dzd
9 dGe dzv H :

1206,y) - 36+ (20) @G + (ay) 8 + () 97 + (20) 9+ (24) @9 + (a5) PO+ (2) G+ (a6) & + (a0) &

HIQ-Cj W' y' ‘ dalsd;
Al BOMBe O YOMisC O thdtso dets’™ Mdese d dzd, ¢
i d3OMso © yomseo 11s, %.

0 | 1 0
0| 1| 2 0 0.014
1] o] 3 1 0,001
2| o] 2 2 -0.678
3| o] 1 3 466.808
I=047 1] 1| a=[a 17.764
s| 2| 1 5 0.168
6| 0| o 6 | 727583.023
7] 1| o 7 | -43677.051
8| 2| o 8 873.848
9| 3| o 9 5.826

10 HBYBdRsets ' odew dzgdzy tojctej iy )
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Yyomls¢d tmdese dzts’™ Md tctfo df didtc dls O LB Etsot
f tosH BHSUWIBOR'C tc O dr f BCOL dzd § " ®
s ts dzls tc 5 dz!

£2(50.0) = 74.471
tdvydfskted 2, 3,
£2(50,25) = 78.597
£2(50.30) = 81.503
£2(50,35) = 84.178

tdydfbsked 9, 10,
£2(50,25) = 80.597
£2(50.25) = 78.597

£2(50.35) = 81.178

1 50 deC 0 G&WITHEj d

f stc’ o

4 .

11

75

T3]

71

[ OMtse O
mMdtetse d dzO

1ls, %
{ 4l 1Odzi'Ed L) @' H dOMEBe 5™ Y O Mfipcktefts
1 1ls
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[ 5COL ddS ' &0 obdsE @@kt add @

BO' odcdzv H:

£3(x,)) : B+ (20) @9+ (a)§’ + (2) 9 + (25) 9+ () @ + (a5) XD+ (a7) @+ (26) & + (20) &

Hj ,-C@&J W' y' ‘ dalsd;
Al BBAEP © YyomisC O smdzse dets™ Mdtse d dzd, %;
B dzOmMseo © yomseco 11s, %.

0 | 1 0

0| 1| 2 0 0.007
1| o] 3 1 ~0.001
2| o] 2 2 ~0.298
3| o] 1 3 573.543
I=04] 1] 1 a=|3 -22.378
5| 2| 1 5 0.218
6| 0| o 6 | 248243.167
71 1| o 7 | -15007.419
8| 2| o 8 305.904
9| 3| o 9 2.065

10 HGY BBscts tc'ooddgvda@iizy] dits] cddyr ' s dzO (
Yyombssd shmdseds’ MmMdteHaddd (i@l @Ry
dZO2 CtoOHCL df € " 9o H tstc" adgv dets L Ctsdzlstotse
S 5 dzls tc ts dz
f3(50.,0) = 67.508
tdydflskzted 2, 3, 4.

£3(50,25) = 69.653
£3(50,30) = 70.287
£3(50,35) = 70.073

tiyifskzed 9, 10, 11

f3(50,25) = 70.653
£3(50,25) = 71.653
£3(50,35) = 69.073

) 55 dB SO =B=OQMdL dz
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— /()

L— 55

L— &0 -
5
L 55 o
50
a0
a0
[ Mdzts 9 dzO 5 5 1w D
mMd ctse d dzO
[ OMtse O
1 ls, Y%
t 2. 10dzij'pdz V) " H dBOMsats™ YOMISE
11ls

r dzv r v BOGCOLBadd tcdzd?2 ¢ sdz' datsd
3(x,y) 1 36+ (0) @Y + (a1) 9+ (a) 9 + (20) 9+ (20) @9 + (a) ¥ D+ (29) @+ () & + () &’

HE , - §BQ W " yal ‘@i O yOMmisC O tsMmdatso dats’
%; TdBOMsa © yomlsc O 11ls, %.

0 | 1 0
0| 1| 2 0 0.003
1| o] 3 1 0
2| o] 2 2 20135
3| 0] 1 3 401.95
I=04 1] 1| a=]a 11575
5| 2| 1 5 0.154
6| 0] o 6 | 172785.586
71 1] o 7 | -10516.402
8| 2| o 8 213.260
o | 3| o 9 1441
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10 Htsftdwady dzdzv tocj ctei M’ odL dzOy,

BOMse s’ yYyoOmMisScd Mmdetse dzs’™ Mdtetse d dzd
HEMY ¢ 0 dz02Ct0Oh df §sSOLddC' & fists'
S s dzls te s dz

t7(50.0) = 68.506

t d Usigfted 2, 3, 4.

£7(50,25) = 69.932

£7(50,30) = 70.463
£7(50,35) = 71.524

tdydflszed 9, 10, 11:

£7(50.,25) = 52.932
£7(50,25) = 53.932
£7(50.35) = 54.524

1 sndB ¢ O w=B=OM@iHdz d

80

g [, %

78

50
{ Mdzts o dzO,, [ Offse O
Mmd e ddO i 1ls, Y

t dMB.10Odzj 4t [0 " H dOMsSe 8™ YOMIsCd
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[ &2 sC OL dzd & " o MisOB B k6 Gels 5B { d3'JAisstizpi2
9dG dzW H :

fa(x,y) B+ (20) @ + (a1) 97+ (20) 9 + (25) 9+ (2) @9 + (a6) O + (20) @+ (6) & + (a) &
HJQI S W' y' ‘ dals(d;

~nl BOMBe O seAsls B Mdtetse d dzd, %;

B dzOmMseo © yomseco 11s, %.

0|1 0
0 1| 2 0 0.012
1 ol 3 1 -0.001
2 0| 2 2 -0.563
3 ol 1 3 506.857
I=14 1 1| 2= |4 -23.061
5 2| 1 5 0.222
6 ol 0 6 | 220025.117
7 1l 0 7 | -13394.381
8 2| 0 8 271.606
g 3| 0 9 -1.834
10 HBYBHRsets ' odgwdedgy tojctej i’ )

Yyomis¢d tsmhdse dzts’ Md tetfaddzyd tcd O 'CEHPHES
©ZO2C O dn §sCOL &S o ' oadwdats L G
S 5 dzls tc ts dz

£4(50,0) = 77.516

tdydfbskzted 2, 3, 4

t4(50.,25) = 79.762

t4(50.,30) = 80.107

t4(50.,35) = 79.137

tdydflskzted 9, 10, 11

£4(50,25) = 80.762

t4(50.,25) = 81.762

t4(50.,35) = 80.137

1 sndB SO BMipdj dz
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30
50 5 [ OMBoyoOf
[ Mdzts 9 dzOss - 1 ls, u

mMdtetsoe d dzO

50

{ 44 10dzj' e 1o ' H 05O M s ofisdzs syddyls Shgd tests
[ sCOLddS & | Bz ds @ONEss  &3H ©dedzs Mkt

5(x,y) : B+ (a0) @Y + (&) 9’ + (a) & + (20) 9+ () @9 + (25) O+ (a7) @+ () & + (20) &

HJQ-Stsj W' y' ' dalsd;
Rl BGEP © YyOMISS O tsmdetse dets™ Mdetse d dad, %;
B dsOmMsea © yomseco 11s, %.

0 | 1 0
0| 1| 2 0 0.003
1| o] 3 1 0
2| o] 2 2 -0.123
3| o] 1 3 410.826

I=[4] 1] 1| a=|a 16.112
5| 2| 1 5 0.158
6| o] o 6 | 153404.082
7 1] o 7| -9370.075
8| 2| o 8 190.576
o | 3| o 9 1.291

10 HBY BB ' o dz® dgfletzts toig G 16 ) Hz0 dz'e
Yyomis¢d tshdtse dzs’™ Mmdtctsfardldgd tods O W LZpEigw
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ZO2CtOhdrn f8C0O0LddS & (ot adgWwdets L €

s ts dzls tc ts dz
£5(50.0) = 70.505
tdydfskewd 2, 3, 4

£5(50.25) = 72.431
£5(50.30) = 73.973
£5(50.35) = 74.02

tduydfbskzted 9, 10, 11

£5(50.,25) = 71.431
£5(50.25) = 71.431
£5(50.35) = 72.02

1 B € O tsB:Ud0psky dz

4.9
4.8

4.6

[ t6C Odzts df) syl udEGRE]

fno[tstsaqdzo 50

{ d4g5. stedo d Beted@y 2 ¢ ( O) 5 ta cOIHG S deg i iS¢
9" H dBOmMseats’™ YOMlsSCd mMdsedes™ Mdtetso (
CEOW 'S¢ (B), hts HJj Bsdhbstlk OskdspoP ot

[ dzte ¢ Odzts dzj 1§ Is dBU@IEEO Is oy dgtzCtafdzd 2 ff s dz'
f6(x,y) : 26+ (2) @Y + () 9’ + (2) & + (a) 9+ () @ + (26) @G+ (2) @+ (a5) & + (a0) @
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HJQI S W' y' ‘ dals(d;
Al BGEP © YyOMISS O tsmdetse dets™ Mdetse d dad, %;
B asOmMso © yomse o 11s, %.

0 1 0
-0.00032
-0.00003
0.01832
37.52967
-1.49685
0.01491

30621.1133

-1852.79924
37.36582
-0.25113

—
Il
Wl =l| || ||| =]

o|lolalo|=|—|=|r]w]|m
o
olo|lw|la|lu|ls|lw|m]|=|o

LS I I e B e e ) L I I s s Y e Y

s ts dzls & ts dz!
£6(50,0) = 4.907
tiyitfskzed 2, 3, 4

t6(50,25) = 4.792
t6(50,30) = 4.878
16(50,35) = 4.947

tduydfbskzted 9, 10, 11

£6(50,25) = 4.792
£6(50,25) = 5.000
£6(50,35) = 4.947

1 sndB SO tBWdipdzj dz

ldmdeso € d HEts L H' dzz2 4.

1. 1 tosogjLHgOBz digssC Y dtodes S dMdzslsdatse s !
Ydte T totsf)dzd ddddpls Qs ovde| dzts25% € s @iy )Y dzzy
ydtekz L dzdzv zy Y ' dsalZ2' H dgtsh | dzdz' 11108 Hisq jimg
LBOdzOdzMEz o Odzdzy 3 d tc dz6 & d3ff) tets B dgis & 5 dzdlS 'dzOn B
cslstsod?2 fJtesHkzCIls JMmimjdy' Odzr dzd &3 Y d te dzg
My 99" Hdzsh | dzdz' .

2 . [ BiMdz' HY j des o' L dz fnf siasehdj o §.dzjfiiy
l Mils Odzts 9 dzj dzts, hts B odfOHCE totsL H' dz¢ dzts
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a9 ) dzteQes "HiAs § ' a2 dzgs Mk ds' h lse Oted dedese s B

sdz' 2dzdn Cbkdz kte fsfjtejHdy &5 ¢ HicOlko O
9dej Mjdedzr 1 1s FitjHBOYO'  { Rfdge j H i M) sy
sdese* 11 5.

3. 1 M s Getfets @ dzls deotfdefdRe 1 th fy datab@zizC y© 5 dz2O &
s j 7 dzts dzts ¢ ff) lsyteded stz Gecibtsin @) Is dlso@s fiste ¢ O dzts dzj 1 Is d
B6 M dzBB H | dzidedE j dz02 CtcOh L dzOyj dzdz? L OW
o3 Mistsds3sal s 25

4.1 5B HBO Odgt® Hsdoty o d 3’ P dzj 5 6O Wl A H
{56 OL,dzd€Rdeso dzdm Stedlsj to' d3® ) tsaftss'd dsi © DIy S g
Mdtetse ddzd IsO O fis otas) y J U Ofipseltfuzby Blnalsts o o ,
WCHm HY S0 ' HddHE s L dd@RE 'O d o

1 OkzC B9’ o OiztzG BOIsteftsL H ' dzlz HdMJ tels Oy
f zB dz' ¢(Ratlyaw Goncharenko& Topchiy, 2016; Kotliar et al.,, 2018;
Topchii, Kotliar, HoncharenkpPetryna & Tarasiuk 2019.
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tdrr wf 5. vrfes{1ofrirc st ml L L1

1o} wlnprs ¢ovwl U0 rdefwrrryic W m
V{s¢11 RS WI

5.1. (6LtesBSO tjyjtibkzte sl g ddr &

O dzOdz' L B dpOkOWiddzdn'o EEBSHEY C 5, &9 C
| BB j e PGS P, ) LIL@E Ol d HESMdz HyY j dzdgw |
fsf' yjd d@0f HO¥ Betcdl AlisOo z Mo Pvidpdadito
odtsB ' 8 Cttdmlskz' s Mw MO dzr dzgd g § 51 C
1 jteft j SIsdo dzd dizd dzOf tow 3¢ O dzq esLh o t] d
ZOf " aWOBtLdSOls' 9 Cts3B ' dzzo Odzdzv Ise Otecd
¢ s BhPdg’ dzj MsOY' 5 G@GWAIstc' * dzls ' o, L B
OCIsdodzd dzd toj ysoddzOdsd IsO tetsLodlsSlz daC
vOCdd3 yddesdz, dzO@ " HfMlsOe ' (oY jtejHds R F
tejyjtilskzte M yjddn dOf o WCsdsdSlods' 85 L
35% (lsOBddyw 5.1.) 1O HotBROS BGE" Gkl
BOW MO Cliz@wiydsdded dzd bk to' s desdisz MY ' o 9 . H dats

vOBddyw 5.1. tivydfbizted §sMm’ udddn

] Otc' Odzs ) yj sk

uduese ddO oo gmsy- 10 - - i 1

I JscOlsd Mdse dded dzO 1 |

g9 d dzd dzO dzj ) d tc da 28,5 30 | 27,5 25 30 | 27,5 25
[owimts Clktwyy 28,5 30 |275| 25 | - - -
Cc &zso d yd dz - - - - 30 | 27,5| 25
1J,9 Is. 4. - 25 30 35 25 30 35
g s d - 4,0 4.8 5,6 4,0 4.8 5,6
9BHO 15,0 16 | 192 | 224 | 16 | 19,2 | 224

Ck2f Oy W daptafly oG

dzczv detel ' ¢ (1: 1) N A I e
[ jd&zOdzy OB w2yl 20 2 | 2 2 2] 272
Kdekdv t° f yomi( 20 2 | 2 | 2 2 272
[56C o 0 5,0 5 | 5| 5| 5| 5|5
mdz' B fh jdzd ydzd ? 13,0 - - - - - -
tkzn O’ §Ods ko ( 475 A P R P
I Bloh dgs  dedzv dzgj | - 4,75| 4,75| 4,75| 4,75| 4,75| 4,75
g & CEnsddz0 1,2 1212121212172
1 jtoj y' ybstdd?2 ( 005 |0,05|0,05]|0,05| 0,05 005|005

it OL 100 100 | 100 | 100 | 100 | 100 | 100
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lcOrtsea zs yd, hts tsLtesBCO LR SR

EBL &Y HOEOMW, W &esydds' Mls! tsLhdedls
L tesBdzj dzdn ©jyjflskeOr odCd yjds of'
ndz' B fhjddyuded? O fOd ke Od dz MkD Ot

| dSosoasdzj o BH Az C OMREST W @disd b o
fshjHde 5 fledetslstse Odgts’ j Bzdz M’ 2 des’
ys®kkz bk odfOHCE tsLH' & dscts o daj M) dz
o dCtted Mis Odzdzy & § 60 ic oigdefizdd ' v s Eqin b
sdedH' (Eky®©Yd 4. 2. ) .

52. 1 deoyj dzdsv TOtelagssemls ' f sy yjLdzdinl sdzO

[fdzso b d3jlstsH' & odL dzOyj dzdz® L B O dzO dafn
tcjyjflkztec ftsoddzj dz MlsOdeso dIsd ftoddzydy, L
StecOdz LB OdkzOBd ydzdds ROl jtc' Ocdztsds B |
Od3' detisUsd Mz ' sczts@ ' yYdetsc ts ¢ dMmdzj dedzv , ¢
stce Odz' L 3z, tesLf OHlZ B' dz€ ' 9 Is¢ Odzd dz. 1
BOCsdzklste’ ' dZsO, O kOCKY 26t M EZOHBO
9 HSBtOY O Is! Ekdisod L B OdzO dzfiptdlsturdigifrids *  fflod
nOteyko Odedzlr. BSH | dzv o Odzdzt  dzzlsts' ‘' dzls dgts’
fjtcj HEBOWOW LOYy' ¥ o' Hoddyde ¢ o S fdzs
9 'oHMIs Odzts o dzj dzd = dztste d3

10 tMdtse' de®UWaflY "sHEsdzse' yYyded s § silste
tsfdetme dedOteytso dn  tej YISO IsfaigOten YO L @aids dgcf [} v
" 10@®Y), Bhkds i) CPHROQEdR"Y HGBSO S
fsydodedrn tajdyttsd d dz@dclzf W' L dydets’ OCIsd o dal
(r sHOIEBC MmOtcytsoe Iz Yy dzdz' Mis! Etctctsy tefgB tgj
ZOf " oW OBtedC Ols' o odL d&zZO0yoOdzd "M dzZwratdy tofs
Miskzy § dzv o " SH'Jds &G Hglzls igls sz dzzlste” * dels' & Iz
ofMsOdetso dzj dzd B3 detstedzOd3 (v Jtejo S8 SO ' da
5.2.



v OB dZ&2y W m O e sladd) thiig” yj dzed -~ 2O " oW OB C OIs' 9 L
4 JjtejH

HESB 8 Il &3 Ml ftsydodedrn toj ysoddz o 1 wdzls j ctcOdz' dzd 2 1

LERE ey s [Juj§bbed 114 [Jujgbbed 114
cjuyse| 1 - 20 - 3| - 4| - 5 -6 | 1° 242° 3° 4° 97 6
)t dzS d, 76 15, OR | 145N 0,| 143N0,| 192NO0,| 18, 9N 18, 6 N 20,66/ 19,08| 18,82| 25,53| 24,87| 24,47
rdted, ¢ 79 14,8N0,6 | 151NO0,| 159N0,| 16280 ,| 15780, 156N 0 ,| 18,73| 19,11 | 20,13| 21,01| 19,87| 19,75
(J)/O'Z G 2] g 355 9, 9No| 11, 4N¢ 13, 5Nd 8iNo, | 99NO, | 11,3N0,| 2,79 | 3,21 | 3,80 | 2,25 | 2,73 | 3,18

[ dgj cOdz dz' tej ytse d dzgd
B¢/ 100¢@ %

s Odz y| 1150 3,7383,8183,988 2,642, 7182, 79R80,32|0,33|0,35]| 0,23]| 0,24 | 0,24
[ Ocdz | 450 26,4528, 12/ 29,94 34,0436, 31/37, 95/588]| 6,25/ 6,65 7,56 | 807 | 8,43
1 Odz' Lt 16 267/N0,| 2, 65N 264N0,| 397N0,| 3, 74N 292NO0,|1669]| 16,56| 1650 | 24,81 | 23,38| 18,25
A d dz€ 14 0,61N0,64N0,68N80,67NO0,71NO0, 78N 436| 457| 486| 4,79 | 507 | 5,57

I " sOdi dzg
d 3¢ dP0¢ %

[, &G 15 0,07 0,1 0,2 0,08 0,2 0,3 047 | 0,67 ] 1,33 | 0,47 | 1,33 | 2,00
4, &G 75 0,2 0,3 0,4 0,1 0,2 0,3 0,27 | 0,40 | 0,53 | 0,13 | 0,27 | 0,40
lo, &S { 400 9,3 11,2 14,8 9,7 11,4 15,1 233|280 370 | 243 | 2,85 | 3,78
le, G 1,9 0,01 0,02 0,02 0,02 0,02 0,02 053] 1,1 | 11| 11 [11 1,1
t &G 19 6,1 6,2 6,2 5,4 5,6 5,7 32,11| 32,63| 32,63| 28,42| 29,47| 30,00
ls, ¢ 5 0,49 0,51 0,54 0,51 0,53 0,55 9,8 | 10,20| 10,80| 10,20/ 10,60/ 11,00
1, @@ 1,8 0,12 0,14 0,14 0,13 0,15 0,17 6,67 | 7,78 | 7,78 | 7,22 | 8,33 | 9,44
1, &6 1,4 0,06 0,06 0,07 0,08 0,09 0,09 429 | 429] 389|444 | 50 | 5,0

[ dzj e jlsdydz® y' dzdz' ls:, CCOd

2444 | 242 | 246 | 253 | 262 | 264 | 267 | 9,90 ]10,07|10,35]10,72| 10,80] 10,92

8TT

11s
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c ¢ B OYd d3ts L sOB dzd y* 5. 2. tetsL tot

ZOY ' oW OBtedC Ols' i 5B AetEoidsjds Wz & s ¢ O ddzQ 58
25%, bk iytt@ODB | &' Mis LOEZ LO bk Lt
L OHtso tsdz! dgv * HsB S a2b%. i@tz Is@OYL 7MY !
f' Hodh jdadz" o Misk WsdOls' ok Ltcj ypl lsdts(
By 20 fswhmddlsd odmsSdd od Msd ¥ sd
Ckdz g dzdots  Btesh d L dzOM' dedzgy  f)ts dgv
& Ctlsd dtso 5° € Oitsasty da(Ha o, b "838c j B & dzO

1 Ok dzdds jlsOftsds wsetlsd BRds odL
L e dzj dzd & dzO v § ¥ G5 © ) & Oditsdess) difgais & dz
B' d2S' o (kOO dEErcOn Bdll OCdn {§ Lt
' HislsSsod2 ok Ml Coyds L Od dsCdm
B' Sk st ou (' Lddyy O®R dtsCdhdsldscts
Mk o & ks Y, 'ls @dOMatzs J i ks ls d

X pmnm- " _% (5.1.)

sOBdzdyw 5.3. 1 8C0LddSd B' Sdztse ' ydats’

t *
L 02 &) dzb Il 3" Mls O dzts<+‘lscflzfr]dztsls1 2 1A |1 dz
O&' dzts € d f _ 1dyd g ©d LA S|
¢ 5 dzls tg 1] 2] 3] 4] 5] 6|/ 1
1 J 30 dzdz’ O3 dets$ d maztsls
] Odz' dz 56 5,4 5.2 5,1 5,5 5,3 52 | 5,0
wL sdzj 2 ydq 42 42 40 39 42 41 39 4,0
[ j2yddz 79 7.7 76 74 7,7 75 71 7.0
[ " Lddz 8,5 8,1 8,0 78 8.2 8,1 79 5,5
[ j'sdz dz+t y{ 38 3,6 34 3,3 35 3,4 33 3,5
v o] Sdz dz 43 42 40 3,8 42 41 39 4,0
stedf ssW O¢ 15 1,3 1,2 1,1 14 1,3 1,2 1,0
A J dz' dzGdzO ¢
sqEsL dd 78 7,4 7.3 7,0 7,4 7,2 71 6,0
4z 3O 436 41,9 | 407 | 390 | 422 | 410 | 396 | 36,0
st ou, % 17,75 | 1337 | 15,13 | 149 | 17,88 | 17,13 | 15,63| 0
1A, % 82,25 | 86,63 | 84,87 | 855 | 82,12 | 82,87 | 84,37 | 100
*n=3; PQD,85
stsj W' y' ' dals tesL B ) detsfls O3’ dats € d ) dzt

GZOH d&zdh Csol §' dz §' fls!  daj LHOAE odEHEEHZSHEIOES"
o j dzdyuddz®@ st o, Isdds 1osKhOR dzff C ' fipld s dzis & Uz
Hj Bsdhstl Miskzf ' d@ & ozs® 6 dzsts oz dats f s ) S
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o' Hfo' ' Hdzs HE f telsieg dzd . s to ¢ O bpbuisigbdodgfs,

OR dtsCdmzslsdatsets S zZOHE totsL tetsB dzj dzd 7t
L Ctsdzlstots Rt dRlzjL OLH B o OF s tBigY | B tots Ejf 1
Hjwe] (cSEOlQdiEss Qdsfls' dzj L Od3' dzdzed -
L ogj dzgh j dedz dzOH dzdh Sk ®BStj k&R L dedR kO
o' HiBBo "  Hdzs Hts Otgff C B3] dzH OYW C 2T Wy LHA Mg Qs
B' Sdzse ' ydats® ' 20z8z6 tls [ € &5 BISE BN L(HSB Yy § Is

fiLbkdr SO toLEOREdSlE Y dudstdndsisd
ZzZOo jHjdes & IsOBdzdy' 5. 4.

sOBdzdyY 5. 4. rdtodetsSCdmdzsilsded?2 Mm¢ d
I%HJU l 3" Mmis >1£6tradzq’;_3gdfr]d-zlsl
LA [ 1rs Ir§11r511r511r§"'6-'3‘
-1 34,04 33,78 32,18 25,33 6,85 3,70:1
-2 33,84 33,27 32,89 26,05 6,84 3,811
-3 33,76 31,19 35,05 28,22 6,83 4,13:1
"4 33,65 36,61 29,74 22,66 7,08 3,20:1
-5 35,08 36,80 28,12 21,77 6,35 3,43:1
-6 37,47 35,93 26,69 21,01 5,68 3,70:1
s sdzlstdg 45,67 44,94 9,39 8,41 0,98 8,6:1

c S BOYqddiss L LIGOB iz yd o ‘S8 | dedg'l dg s B C

tojyjf BBy yj ddn d&Of oW OBtdS Ol 9 dzOB dzd
H'  bdtse Oizd MY ) Do dasdatizg Pafizgis , HsO 120 HE).

53.J e Odzsdzj f Isd ydz® ByY' dzS O tetf € Otsts B dzj dat
[tc G Odzts dzj 1 5 Y @ ctated Sfp 34HB € 5 BY dzf SH IO L, e " o
o dL dzO WS Idff Bt H S tistAc ¢ O dzts dzj §f t5 § @ czddPUZj ojisO Is
f OORB)EtsdflicsH e GRj L s &8 dzdzd GEOK Y dzfts to dz
fnd mis gzesix d (zde ¢ Ozl 158 o L dzO RO cHY 5 doedzP M is of o s f
1 02 B "od®c'ts dgdf g3dp J dz' YR ti@(dg] iz dpBGI® O YOS H [HC A
f Otc O BIz[HtE dH H O telds'L fitg'® FOB dESSay dzts gz’ to & p lOsZERN
o d L dzO  jedzdr'ts HJ dgY It | Bl etz dzts o lziste | © OG
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Stec Odzts dzj ldaPaizliisg ts sy BT EHistsH 'SRy dzd o '
9 ' H dzthrpdefsH S & d s dzO yifj tezfiar O s izt 15 2 1€ tsfiptf 5 d © O dac
[ oG Odzts dzj ff s Qudalzdd® da' O ¢ O diz wdajdzj fladad tc ts H HsOIs
' Hlso j toHtiz® dsd dz' ata] ENsE bs A3t ts dzjtadglsy jotf Iskz@s dn
My " 99" H.dash j dada”
[ Y' d8 ©c Odzts dzj ff sk QazREL tots B dzjj dgq & Us\z s
f tots o 5 H K[ [zl s Ot & dip' 4N € O - sH g dzf &z0si@® '
MiskzH § @ g8 jorf datscgMsigO@Y i) daftE s H 7 Culsvi.ue
[ to ¢ Odzts dzjf 516 Py WA (S t 5 B g teiad DS dpOoyOtsaf iz
Of silssteds L to' L Quissidgf® i Is Rt d2' H s o dzts fyls
Ltso dz oiE @prisic  C s ic i SezE tzj X' ¢ dzls ' ©
Cd'ots L 2 Qb =iz s B dzjodsts dflicisH 2 C Is* o
L OfORBIEOBONES s B iflcise & § B tizdz€RISE DL 2
' fjshey © WOte' [ G&E sy b O g0 Oy 2 1©dztiz® 1s 6 dz' )
M s 5t ts dadzO §6.608zd ) BPE 2§96 dias O | AastE OB dashis | -
s dzts iz s
C sdzind Mis jfdmys HElz Cils kdzOH O 9 dz¥ 0 Qaidewtaly 1, O dzd
tesL BOL z(@® @ de@dz o hdzs dz'ydlz plsdz € fiplef Riplss H dzts te © H dz'
BOMd
[y’ dz¢ od@ifdzve W OB tad Q @)lsizs @Qgizffs O dry Jdgdssj d3ts ©
57 9' HBRYGEZGEH SBBOL OH 9;'2dz4 20 OldEG 2y j
f 56 0dO
[ JLkdskeBdss djus didsfydz’ HidIBAOfs o W OB te
z0 o | izl @aOdBD.y "
U OB dE5SYWOt OCIs jtedMisd S O tstecd Oditsiday tf (Ised YLDz

1 sC OL dgd €
tdud flg) so e I'dad
11 A dz' 2| stsdzl 4 &3O 1 O SISIS_CZ:]I &zO0 |[ y' ¢

o dcd 4 Y o5 4
1 2 3 4 5 6 7 8
-1 5 5 5 5 5 5 5
-2 5 5 4 5 4 5 4,7
-3 5 5 5 5 5 5 5
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| SHOItSS @S ybPL BERY ftotso jHj ddev B dls

AHKeTa
JUIsl BUBYEHHS CIIOKMBYOTO MOMUTY HA M’SICHI nociyeHi HamiBdaObpukatu

1. Bama crarhb: Yo ] Kin. U
2. Bam Bix: 18-25 [J 26-35 [ 36-50 [ 51-60 L1 > 60 [

3. Perion npokuBaHHs:

O06acTs: Micro:

4. PiBeHb oCBiTH:

Cepenus O] CepenHs crnieiaibHa [0 Basosa Buma [] Buwa []

5. Bam cepenniii momicsiaumii Joxia:

102000 1 2000-7000 1 7000-15000 (I 15000-30000 [1 > 30000 [

6. Slxum BHAAM M’SICONPOAYKTIB BH BiAacTe nepesBary? (obepits oauH BapianT)

Kos6aci Bupo6u [ 1 M'sicui nenikarecu 0 Koncepsu []

Hanispabpukaru 0. nociveni 0 & miemi [ am acnusi papua U

IH1re

7. $Iki 3 KpuTepiiB A5 Bac € HAGLIbII BArOMHMH NpPH BHGOPI M’CONPOAYKTIB?
(oBepiTh TpH KpHTepis Ta no3Haure ix uudpamu 1-3 (Bia Ginbu Baromoro 1 10 MeHII BaroMoro 3)

Bapricth O] KanopiiiHicTh O] CkJ1ajn BUXiZIHOI CUDOBUHH O

osuimmnii urasa [ BupoOHuk L] Vnakoska [] Cwmak i 3anax []

BMicT/BiACY THICT KOHCEPBAHTIB, IUTYYHUX apOMATH3aTOPiB i T.11. (Ge3neyHicTs) ]

8. M’siconpoayKTam 3 siKoi CHPOBHHH BH BiJ1acTe nepeBary? (obepits oauH sapianr)

3 kyparurn (1 3i cummnn [ 3 suopuamunu [J - Tre

8. SIk yacTo Bu Kynyere nociveni Hanispadpukaru?

Hyxe uacto O] Yacro [] 3piaka L] Tnomi [ Hixomu [

(Mmaitxke woans) (zexinbka pasis Ha (= | pa3 Ha THRK/ICHB) (< 1 pa3 na Micsb)
THKIICHD)

9. Yy 3a10B0/1€Hi BH aCOPTHMEHTOM MOCiYeHHX HaniBdabpukaTis

Tax [J Hi [J Baxko BiiNOBICTH ]

10. SIki sikicHi MOKa3HHKM nociyeHHX HaniBpabpukaTis, Ha Bally AYMKY,
noTpedy0Th YI0CKOHAJeHH?
11. Yu BBazKaeTe BH A0UIJILHAM PO3pO0KY peuenTypH NocideHnx
HanisgabpukaTiB 1isi 6e3rJI0TeHOBOro MeHI0?

Tax [J Hi [ Baxxko BiiMOBICTH |

Apzymenmyiime, 6y0b 1acka, c6010 6i0N06iob.

JISKY€MO 32 y9acTh y JOCTIIZKeHHi!
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TY V¥ 10.8-02070938-290:2019

Jlata Ha@aHHsI YHHHOCTI: 3 ¢z » A2 20-/9p.
YuHHI 10: .72 » 2l 204%p.
PO3POBJIEHO:

JIOKTOp TeXHIYHMX HayK, npodecop
kadeapu TeXHOJIOTIi M’sca i M’ ICHUX

npoaykriB HYXT
/j/x B.M. Ilaciynuii
«ALE» L 20 /9.

Kanauaar TeXHIYHUX HayK, JOLEHT
KadeapH TeXHOIOTIi

M’sca i Msacaux npoaykris HYXT,
%ﬂ/n 0.A. Tonuiii
«/E» £ 20/p.

AcnipadT kadeapu TexHoorii M’sca
i M’ sicaux npoaykris HY XT

T.10. I'on4apenko

« /L » A 20/5p.
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JKIIII 10.8 YKH/ 67.220.20

3ATBEP/UKYIO
ITpopektop 3, HaykoBoi poGoTH

AATRHOHITN yHiBepCHUTETY
% " - 1.3

#WGOIIOTIN, A.T.H., 1pod.

0O.10. IlleBuyeHKO

20 p

TEXHOJIOT'TYHA IHCTPYKIIISI
10 BUPOOHHUTBY GLIKOBO-BYI/IeBOAHOI KOMIO3H LT
a0 TY ¥ 10.8-02070938-290:2019

Jlata HajaHHs YMHHOCTI: 3 « /4 » ALk 20/9p.
YuHHI 10: €7 2» Lol 20,74p.
PO3POBJIEHO:

JlokTop TeXHIYHUX HaAyK, mpodecop
Kadeapu TEXHOJIOTIT M’sica i M'ICHUX

npoxyktiB HYXT
/)]Z" B.M. Ilaciunmnii
«/P» V4 20/9 p.

Kanauaar TeXHiYHUX HayK, JOLEHT
Kadeapu TeXHoJIOoTii

M’Sca 1M x npoxyktiB HYXT,
W.A. Tornuii

« LY V4 207 %p.

AcnipanT KadeapH TeXHoJOorii M’aca

i M’sicaux npoayktis HY XT
T.1O. 'oHuapeHko o
«A/L» 7 2044 p.
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JUKIIII 10.1 YKH/ 67.120.10
3ATBEP/IKYIO
aykoBoi  poboTH

peKTop

yHIBEpCUTETY

0P L9
4
| 2 -AY O.10. IlleBueHko
gt}
WXy o

HANNIBO®ABPUKATHU M’SICHI IIOCIYEHI 3 BAKOPUCTAHHSAM
BLJIKOBO-BYI'JIEBOAHOI KOMITO3UIII
TY ¥V 10.1-02070938-289:2019

JlaTa HaflaHHsSI YUHHOCTI: 3 «. 73 » & 20/9p.
YuuHi 10: «I2 » AL 207p.
PO3POBJIEHO:

JIOKTOp TeXHIYHUX HayK, podecop
Kadeapu TexXHOIOril M’sica i M’ ACHUX
npoxayktiB HYXT
B.M. I'laciunwuii
« B 1 20/9p.

Kanuaar TeXHIYHUX HayK, JOLEHT
Kadeapyu TeXHOIOTiT

M’sca %@( nponykriB HYXT,
P ——~ __ 0.A. Tonuiii

« /E» 2 20./9p.

AcnipanT Kadeapu TexHouorii M’sca

i M’sicuux npoaykTiB HYXT

T.1O. 'oHyapeHKo !

«» L1 20 /9p.




JKIIII 10.1 YKH/ 67.120.10

3ATBEPIKYIO

HAyKOBOI  poboTH
YHIBEPCUTETY

Aorii, 1.T.H., mpod.

3

0.10. llleBuenko
20 pi

TEXHOJIOI'TYHA IHCTPYKIISI
1o BUPOOHUUTBY HaniBpabpuKaTiB M’SICHHX NOCiYeHHX
3 BHKOPHCTAHHAM OLJIKOBO-BYIJIEBOJHOT KOMIO3HUIT
TY ¥V 10.1-02070938-289:2019

JlaTa HalaHHs YHHHOCTI: 3 K=/ 2» Pt 2022 p.
YuuHi 10: €% » /ol 204 p.
PO3POBJIEHO:

JIoKTOp TeXHIYHHUX HayK, mpodecop
kadeipu TeXHOJIOTIT M’sica 1 M’ ACHHX

npoayktiB HYXT
% ~2 — BM. Iaciunuii
«H» 2 2047 p.

Kanauaar TeXHiYHHX HayK, JOLEHT
kadepyu TeXHOIOTii

M’sica i nykriB HYXT,
N . O.A. Tonuiii
« L» / 20/9p.

AcnipanT kadeapy TeXHOIOrii M’sca
i M’ sicaux npoxykTiB HYXT
T.IO. 'onuapeHko 8

«_L0» i 20/7p.
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y LIT. bamkup
bepesnsa 2020 poky

BHPOOHHITBA JOCTiIHO-TIPOMHCJIOBOT NapTil

KOMMNO3HUIHHUX 0iJ1IKOBO-BYI/IeBOAHHX cymimeii 3rigno 3 TY VY 15.8-02070938-

290:2019 Ha ocHOBi GOpoLIHA OMIHHUX KYJAbTYP TA SJIOBHYOr0 KOJIAreHOBOI0

Oinky, po3pobsennx HanioHajibHUM yHIBEPCHTETOM Xap40BHX TeXHOJIOTIH

CniBpoOiTHukamu M’scokombinaty I[IpAT «AIIK-IHBECT» y mnpucyrHocTi

npencTaBHUKIB HauioHanpHOrO yHiBepcuTeTy XapuoBHX TexHosorii 11 Gepesns 2020

poky OyJ0 BUIOTOBJIEHO JOCJiJHO-IPOMUCIIOBY MAPTi0 KOMIO3MLIHHUX O1JIKOBO-

ByriaeBoAHUX cymimed Nel ta No2 Ha ocHOBI GopollHa ONIHHUX KyJIbTYp (KYHXKYTY,

JBOHY, COHSILIHUKY Ta rapOy3a), sAn0oBMYOro kojareHosoro Oinky Iemioc-11 Ta

KyTna)XOBaHUX TBapUHHO-POCIIMHHHX )KIdplB 3FiHHO 3 pO3pO6Jl€HOIO TE€XHOJIOTIYHOI

iHcTpykuiero g0 TY V' 15.8-02070938-290:2019 y kinpkocTi S5 Kr KOXHOro 3

HallMeHyBaHb Ul IOAANBIIOI NMPOMMCIOBOI ampobarii B TexHONOrii BHPOOHHITBA

M’SICHUX TTPOAYKTiB.

JloueHT xadeapu TexHoJorii M’sca

1 M’sicaux npoayktiB HYXT, k.T.H.

(7 =7 O.A. Tomuiii
T4

AcnipaHT Kadeapu TeXHoorii M’sica

i M’sicHux npoayktiB HYXT

4

T.1O. I'onuapenko

ITpodecop kadenpu TexHOOrII M’sica

i M sacaux npoaykrtiB HYXT, a.1.H.

/ S B.M. [Ilaciunwuit

/

HavaneHuk BY, 06 ursa [IpAT «AIIK-

ATIK-IHBECT»

$apury TIpA

E.E. AGpamuyk

/
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