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THE INFLUENCE OF MUSIC ON PLANT GROWTH

AND DEVELOPMENT

Huliiev N. B.

Students of Kharkiv National University of Radio Electronics
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Man has been friendly with plants
since time immemorial, from the very
moment of the origin of mankind on
Earth. Plants are the most important
source of raw materials and food resourc-
es and a vital element - oxygen, without
which animals and humans cannot exist.
It is to plants that the living world of our
planet owes its formation and life. Thanks
to plants, the globe has an oxygen atmo-
sphere with a thin layer of ozone that
protects living beings from the damaging
effects of short-wave ultraviolet rays com-
ing from the Sun.

Throughout the history of the devel-
opment of mankind, people not only
loved flowers, but also worshiped them,
giving them care and attention. Plant
flowers have always been a symbol of love
and admiration.

It turns out that plants also “hear” mu-
sic, actively reacting to it. And today we
will talk about an interesting observation
and research, confirming and detailing
this conclusion, which, in turn, once
again proves that music has a biologically
perceptible power of influence.

In old books and magazines you can
find amazing information about the views
of ancient thinkers and philosophers on
the nature of plants and their sensitivity to

music, singing and even to people’s emo-
tions.

In the seventies of the twentieth cen-
tury, the name of the farmer Dan Carlson,
who grew the largest plant in the world,
was entered in the famous Guinness Book
of Records. Using a daily play of musical
works by I. S. Bach, A. Vivaldi, music
reminiscent of the twittering of birds, as
well as a special solution for foliar feeding
(spraying), he grew a purple passion-
flower plant 180 meters long (according
to the researcher 560 meters) with its
usual length of 54 centimeters.

The fact that music somehow influ-
ences plants (plants seem to hear it) was
known in antiquity. In ancient Indian
tales, it was said that God Krishna with
his musical play fascinated not only peo-
ple, but also the plants surrounding them:
shrubs, trees, flowers and grass.

It is said that while playing the harp,
roses were opened in front of amazed lis-
teners. There are widespread beliefs
around the world that musical or song
accompaniment during cereal crops con-
tributes to their subsequent growth and
rich harvest.

A lot of research has already been
done on the effect of music on plant
growth and development, and based on
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the results, recommendations have been
made on how to stimulate plant growth
and seed germination using music. A spe-
cial role in studying the influence of mu-
sic on plants belongs to the Indian scien-
tist, professor of botany T. Ts. Singh, from
Annamalai University in Madras. He was
one of the first, starting from 1950, drew
attention to the high sensitivity of plants
to sounds, music and even dancing! To-
gether with his students and staff at the
University’s School of Botany, he studied
the effects of music on plants for many
years.

T. C. Singh, along with his assistant
Stela Ponnyah, carefully monitored the
effects of various musical instruments on
plants.

Ornamental plants were taken for ex-
periments: asters, petunias, white lilies,
cosmeia, as well as crops: onions, radish-
es, sweet potatoes, tapioca, sesame seeds.
Each of these plants was voiced for sev-
eral weeks before sunrise with different
melodies in order to find out the effec-
tiveness of each of them. The musical
sound of the instruments - flute, cello,
accordion or guilt - lasted for half an
hour daily.

T. C. Singh, along with his assistant
Stela Ponnyah, carefully monitored the
effects of various musical instruments on
plants.

Ornamental plants were taken for ex-
periments: asters, petunias, white lilies,
cosmeia, as well as crops: onions, radish-
es, sweet potatoes, tapioca, sesame seeds.
Each of these plants was voiced for sev-
eral weeks before sunrise with different
melodies in order to find out the effec-

tiveness of each of them. The musical
sound of the instruments - flute, cello,
accordion or guilt - lasted for half an
hour daily.

On the basis of scientific data and in
the wake of interest in the sale, various
devices appeared, to a greater or lesser
extent, scientific and designed to increase
yield and improve the condition of plants.
For example, in France, “super-yielding”
CDs with recordings of specially selected
pieces of classical music are popular. In
America, thematic audio recordings are
included for targeted effects on plants
(increasing sizes, increasing the number
of ovaries, and so on), in China, “sound-
frequency generators” have been installed
in greenhouses for a long time, which
transmit various sound waves that pro-
mote the activation of photosynthesis and
stimulate plant growth, taking into ac-
count “ taste "of a specific cultivar [7]. The
question arises — how do plants perceive
sounds? In order to answer it, you need to
remember that any sound is a wave-like
oscillating motion of air (or water). If
these vibrations are slow, the sound is low,
if fast, the sound is high.

According to researchers, the sound
effect on plants is based on a resonant
mechanism that contributes to the accu-
mulation of energy and accelerate me-
tabolism in the plant body. Resonance is a
physical phenomenon in which the am-
plitude of oscillations in a system sharply
increases if the frequency of oscillations
of an external source of influence ap-
proaches the frequency of natural oscilla-
tions in the system. The resonance phe-
nomenon is closely related to synchroni-
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zation. Synchronization is a phenomenon
in which such an oscillation mode is es-
tablished in which the frequencies are
equal or multiple to each other. The sound
signal is perceived by resonating systems
in plant cells and tissues, and the ampli-
tude of these oscillations increases them.
Ultimately, there is an increase in the in-
tensity of the processes occurring in the
cells and tissues of the plant.

The studies and the entire practice of
using music in crop production and flori-
culture serve the development of science.
They help a better understanding of what
consciousness is, what is the difference
between living matter and non-living,
what are the forms and types of con-
sciousness. They expand our knowledge
of the world, reveal new depths in under-
standing the unity and diversity of fea-
tures and properties of living matter, en-
rich our knowledge and remove the veils
from another mystery of nature.

In order to protect ourselves and our
Earth from destruction, you need to fill

the world with beauty with the help of
painting, music and other forms of art.
And harmonious music is a special pana-
cea for many troubles, for its sounds pen-
etrating everywhere can make the world
more beautiful, and man - more perfect.
Plato said: “To listen to the Beautiful, to
see the Beautiful is to improve”
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BIIMNAHUWE TEOMETPVN MOJIEKYJIbI BEJIKA
B OKPECTHOCTMU EI'O TPUIITO®AHOBDBIX OCTATKOB
HA ®OTOPU3NYECKUE CBOVICTBA 9TUX OCTATKOB

Koctukos A.Il.
IOKTOp (QM3MKO-MaTeMaTH4eCKMX HayK

HoH6accKmit TOCyAapCTBEHHBIN MeJarOTMYecKNil YHMBEPCUTET

Iokasano, umo aexm ceemosoeo myuenus gocgopecyenyuu mpunmogdana 6
Mmonexynax 6enkos 06ycnoenen s3aumodeiicmeuem KapOOHUNLHOLL 2PynnvL ¢ HAOCKO-
CMv10 UHO0NLHOZ0 Konbua mpunmodana. Ilpu smom 6 kauecmse 63aumodelicmeyro-
weti KapOOHUILHOTL 2PYNNbL MONEN BLICHIYNANb COOCINBEHHAS 2PYNNa MPUNMoPano-
6020 OCMAMKA UMW MAKAS 2PYNNa 0py2020 coceOHe20 AMUHOKUCTIOMHO20 OCIAMKA.

KmroueBsie cnoBa: porodusuxa, Tpunrodat, 6enxiu.
Keywords: photophysics, tryptophan, proteins.

ITocne Hauteit paboTs! [1] B KOTOpOII
ObI1 0OHapyxeH 3 deKT cBeTOBOro TY-
meHnsa ¢ocdopecueHnyu Tpunrodpana,
HOSBUINCh HOBBIE SKCIIEPMMEHTA/IbHbIE
IaHHbIe [2-4], H03BONAIOLINE TOHATD OC-
HOBHBIE JieTanu MexaHusma Gpotodusu-
YeCKMX IIPOLIECCOB, OTBETCTBEHHBIX 32
Habmogaembiit 3¢ dekr.

B nmanHOII paboTe MCCIefoBaHue CBe-
TOBOrO TylleHus ¢docopecreHInn
TpUNTO(AHOBBIX OCTATKOB M/ PasHBIX
6e/IKOB IIPOBOAWIN TIAPA/UIENbHO C M3Y-
YeHNeM TeOMEeTPUYECKUX IIapaMeTpPOB
TeX CTPYKTYp, KOTOpble HAXOHATCA B
OrmypKaiieM OKpy)XeHMsl KOK/JOro TPUII-
TO(aHOBOTO OCTAaTKa Oenka.

Marepuanpl u MeTofbl. VIsmepenns
docdopecriennun mpoBoguan Ha ¢oc-
($hopocKOIMUeCKOil YCTAaHOBKE, AHAJIO-
TMYHOI OMMCaHHOI B pabote [1], B opn-
HAKOBBIX MU BCeX 06Da3LiOB YC/IOBUSIX.
PacTBopbI MOMeIanu B KBapleByo TPyo-
Ky C BHYTPEHHUM AMAMETPOM 2 MM U

samopaxusanu o 77 K. Obnydenne 06-
PasLioB [/Is TeHepaLuy IIOMIHECL[eHI[UN
u docdopeciieHIuN TPOBORUIN CBETOM
B mmanas3oHe aanH BomrH 280-310 um. s
Habmonenns adexTa cBETOBOrO TyIle-
Hus docdopecueHun obpaser; JOMION-
HUTEIBHO 00/TyYajcs CBETOM B AMAINa3o0-
He IIO/I0OCHI TPUILIET-TPUITIETHOTO II0-
rnoenust (400-500 HM). st reomeTpu-
YeCKOJl MHTEPIIpeTanMy MpeIaraeMbix
MEXaHI3MOB SIBJICHVSI CBETOBOTO TYILe-
Hua ¢ocdopecnennuu TpuntodaHa B
0enKax MCHIONb30BANNUCh [aHHBIE O
CTPYKTYpe MOJIEKY/, IIONydYeHHbIe U3
banka [Janubix benkos (Protein Data
Bank (PDB) - http://www.ncbi.nlm.nih.
gov). MogenpoBaHue MOJIEKY/I 1 aHAJIN3
0COOGEHHOCTeNl MX IPOCTPAHCTBEHHOI
CTPYKTYPBI BBIIOHS/INACH C IIOMOIIBIO
KOMIIBIOTEPHBIX IIPOTpaMM BM3yajn3a-
L[V MOJIEKYI, B YaCTHOCTH, RasMol.
PesynbraTel u 06cyxpnenue. V3Bect-
HO, 4TO B O€/IKax, COTEPXKAINX BCE TPU
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Ta6bnuua 1.

XapaktepucTrka uccrnegoBaHHbIX 6enkoB, a Takke napameTpbl OTOTyLWeHNst dhocdo-

pecueHuun (d) nccnegoBaHHbIX GENKOB.

Benok Kop, K-eo [K-Bo |K-BO |TpuntodaHoBbIe t(cek) (d
PDB Trp Tyr Phe |ocTtaTku G6enka
AnbbymunH 1E7B 1 18 31 Trp 214 6,5 0,65
yernoseka
MananH 9PAP 5 19 4 Trp7, Trp26, Trp69, 55 0,29
Trp177, Trp181
PHKasa 1QMT |2 4 6 Trp 10, Trp 35 4,0 0,33
Jnsoumm 1DPX 5 3 3 Trp28, Trp62, Trp63, 2,2 0,52
Trp108, Trp111, Trp123
TpuncuH 1GDU |3 7 5 Trp41, Trp141, Trp215  |5,9 0,36
AnyHbIA 10VA |3 10 20 Trp160, Trp194, Trp275 |6,2 0,49
anbbymuH
apoMaTu4ecKux aMUHOKUCIOTHBIX HUX 93¢ (}eKT cBeTOBOro TyueHus ¢oc-

ocratka ((eHWIaTaHMH, TUPOSUH U
TpunTodaH), CleKTpaJbHble XapaKTepu-
CTUKV OIPENESIIOTCS, B OCHOBHOM, Ha-
AMYMeM B HUX TPUNTO(AHOBBIX OCTAT-
koB. DeHWTaTaHMH U TUPO3UH HOITIOLIA-
10T YO cBeT B 60/1ee KOPOTKOBOTHOBOIL
0067acT [IMH BOMH 4eM TPUOTOQAH.
IIpn cooTBeTCTByIOIIEM BBIOOpE AMaIa-
30Ha JUIMH BOJTH BO30Y)KIAIOIETO TIOMMU-
HecueHnmio ceeta (280 — 310 HM) OCHOB-
HOJI BKJIaJ] B IIOMUHecLeHIuio 1 pocdo-
pecLeHINIo 6e/Ka TalT TPUITOPAHOBbIE
aMMHOKVUCIOTHBIE OCTaTKI OeNKa.

Bsinu nposepenbl usMepenns doc-
dopecreHINM psla MOTEKYI O€TIKOB, B
YCIOBUAX, TNO3BONAIOIINX Ha6IOAATDh
He TonbKo ¢ocdopecieHnnio Moie-
KyJI, HO TakoKe 3QdeKT TyleHNA 3Tol
dbochopecueHuny Py TOMOTHUTEND-
HOM 061yyeHnn o6pasija CBeTOM B 06-
JaCTM TPUIUIET-TPUIUIETHOTO IIOTTIO-
I[eHVSA MHAOMbHOI TPYIIB TPUITO-
¢dana (400 - 500 um). Hanuune Bo Bcex
Takux Oenkax TpuUNTO(HaHOBOTO apo-
MaTUYIeCKOTO AMMHOKUCIOTHOTO
OCTaTKa II03BOJSIZIO HAOMIOJATH [Isl

dopecuenuun [2-4].

B npepgBapuTeNbHbIX M3MEPEHUAX TP
MOJIeTMPOBAHNM MOJIEKY/I MBI BBLACHUIIN,
4T0 KapboHmmbHas rpymma >C=0 Tpum-
TodaHa B pe3y/lbTaTe BpallleHUs BOKPYT
COOTBETCTBYIOIINX OAVHAPHBIX CBsA3eil
C-C MoXeT pacmonaraTbCsi BOCTaTOYHO
6/113KO OT MHJONIBHOTO (pparmMeHTa Moje-
Kynbl. IIOCKONBKY 3a ONTHYECKME CBOM-
CTBa MHJIONIAa OTBETCTBEHHA CONPSKEHHAA
Tt — 9JIEKTPOHHAS CUCTEMA, HAC MHTEPECO-
Ba/IUl TaKye OPUEHTAIMM KapOOHMIbHOI
TPYNIIBI, IPM KOTOPBIX aTOM KMUC/IOpOfa
3TOJ TPYIIbl HAXOAUTCA Haj, IIOCKO-
CTBIO HJO/IbHO TPYIIIbL. VIMEHHO Takue
OpMEHTALMN [TO3BOJIAIOT B3aVIMOJIEIICTBO-
BaTb 97IEKTPOHAM T — CHCTEMbI MHJOA C
97IEKTPOHaMM KapOOHWIBHOI Ipynnbl. B
pesy/bTaTe Mbl yOeaMINCh, YTO B OFHOI
U3 JOIYCTUMBIX KOHPOPMALNII paccTos-
HHE OT aToMa KMCTIOpofja [0 IIOCKOCTU
MHIOABHOTO KOJblla COCTaBIsAeT 2,82 A
Panee HamMm ObUTO TIOKasaHO [4], 4TO B
pacTBopax MHJONMA C alleTOHOM WM YK-
CYCHOIT KMCTIOTOI (3TU HebobIIe MOTe-
KyJIBI COfiepXKaT KapOOHWIbHYIO TPYIIIY)
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Puc.1. Monekyna PHKa3bl. OcHoBHasi nonunentugHas Lenb npegcraBneHa kak ormbato-
was atomoB C? nenTuaHbIX cBA3en uenu. MonekynspHble rpynmnbl TUPO3UHOBbLIX U heHU-
nanaHuHOBbLIX OCTATKOB M306paxxeHbl NOAPOBHO, a TPUNTOaHOBLIE OCTATKN B MOreKyne
nokasaHbl B BuAe, Npn KOTOPOM Kaxabl aToM NpeacTasneH cdepon ¢ pagnycom, paBHbIM

pagnycy cun Ban gep Baanbca.

paccrosaye 3¢ HeKTUBHOTO TYLIEHN CO-
craBmsino 4,6 A.

B tabnuue 1 mpencTaBieHbl HEKOTO-
pble HallM [aHHbIE, XapaKTepuU3yloline
COCTaB 3TUX OEIKOB, KOIMIECTBO apOMa-
TUYECKUX OCTaTKOB (Tpumrodana (Trp),
tuposuHa (Tyr) u ¢penmnanannua (Phe))
B 9TUX OeNKax, a Takke BpeMs XXU3HU
docdopectennuu (t) u mapamerp doto-
tyueHus ¢pocdopecrerunu (d).

V3 Tabmiisl BURHO, 9TO AJISI BCEX VIC-
C/IeMOBaHHbIX GeNKOB Habmomancsa ad-
¢dexT ¢ororymenns docdopecueHINN.
Opnnako 3¢ dexTUBHOCTH 3TOr0 3ddeKTa

I/Is1 pasHBIX GENIKOB C Pa3HBIM COfepiKa-
HUeM TPUITO(PAHOBOIO OCTATKa He IOf-
YMHSIETCS KaKoil MO0 MPOCTOIl 3aKOHO-
MmepHOCTH. [[/1s1 GenKa ¢ eqMHCTBEHHBIM
TpUNTO(AHOBBIM OCTATKOM B MOJIEKYIIE,
Anp6yMMHOM 4esoBeka, mapamerp Goro-
TylleHus camblit 6onbwoit (0,65), mas
BCEeX OCTA/IbHBIX OENKOB ITOT MapaMeTp
3aMeTHO HIDKe.

Hampumep, B monexyne PHKasb
(puc.1) nmeercs Ba ocraTka Tpunroda-
Ha (Trpl0, Trp35). Omnako mapamerp
dotoryurenns pocopecuennun (d) pns
3TOro 6efKa He CBUAETENbCTBOBAT O [IBY-

11
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KpaTHOM yBenmueHuu. Bomee Toro, ag-
¢dext doToTyueHus QayopecueHINM
ObIT BfjBOE HIDKe, YeM I MOJIEKYIIBI
AnpbymMmHa 4e/IOBEKA C OFHUM TPUITO-
(aHOBBIM OCTaTKOM.

V3 panHbIx Protein Data Bank, creny-
eT, 4ro o0ba ocratka TpunrodaHa -
Trpl0 u Trp35 npakTU4IecKy MOTHOCTHIO
HaXOJATCA Ha MOBEPXHOCTU MOJIEKY/IbI U
He MOTYT B3aIMOJIE/ICTBOBATb HM C OJJHOM
U3 KapOOHWIBHBIX Tpynm 6enka, Kpome
CBOell KapOOHMIbHOM rpymnmbl. Paccros-
HMA OT IVIOCKOCTY MHIONBHOTO KOMBIIA IO
KapOOHM/IBHO TPYIIIBL [jIs HUX COCTaB-
JIAIOT, COOTBETCTBEHHO 3,46 j& n 3,42 1&

MoO>XHO 3aMeTUTD, YTO Hallle MCCIIeH0-
Banme reomerpunm Genka PHKasbr B
OKPEeCTHOCTU TPUIITO(HAHOBBIX OCTATKOB
3TOTO GeNKa M pe3ynIbTaThl IO CBETOBOMY
TymeHno pochopeceHIN He COImacy-
I0TCSI C pe3y/IbTaTaMM, HMOMyYEeHHBIMU
mnst apyrux 6enkos (Tabmuua 1). C ogHoit
CTOPOHBI, 06a TpUNTOGAHOBBIX OCTAaTKA
VIMEIOT OarONpMATHYIO JJI1 CBETOBOTO
Tymenna ¢ocopecleHINN OpUeHTa-
M0 MHJIOJIBHBIX KOJIEI| ¥ COOCTBEHHBIX
Kap6oHmmbHbIX rpymi. C gpyroit cTopo-
HbI, KOG ULUUEHT, XapaKTepU3yOLInii
cBeTOBOe TylleHMe (ocdopecueHnnn
L7151 9TOrO OeNka B HOPMa/IbHBIX YC/IOBU-
AX, 3aMETHO HIDKe, YeM i AnbOyMuHa
Je/IoBeKa MY MallanHa.

OnHako crlefyeT IPUHATb BO BHUMA-
HIe, 4TO 06a TpUNTO(AHOBBIX OCTATKA
monekynsl PHKaspl HaxopATcs Ha mmo-
BepXHOCTHU 6ENKOBOII IIOOYIBI U, CIIERO-
BaTe/lbHO, CIIOCOOHBI JOCTATOYHO JIETKO
U3MEHATD CBOI0 KoHpopMarmio. Buanmo
B YCTIOBMAX HAIIIETO 9KCIEPUMEHTa, pe-
a/bHBIe KOH(pOpManuyM 06OMX TPUIITO-

(baHOBBIX OCTATKOB 3aMETHO OT/INYA/INCh
oT KoH(popMmauuy, NpeAcTaBIeHHO IO
maHHbiM PDB.

B cBA3M ¢ 3TUM HY)XHO 3aMETUTD, YTO
PEeHTTeHOCTPYKTYpHBIe [aHHBIE, Ha OC-
HOBE KOTOPBIX IIOyYeHbl Ppe3yIbTaThl
PDB 0 mpocTpaHCTBEHHOM PpacIIONoXe-
HUU BCEX aTOMOB MOJIEKY/IBI, TIOTy4eHbI
IIA KPUCTA/IOB OeNKa, T.e. B YCIOBUSAX,
KOT/]a ITOBEPXHOCTDb OETKOBOJ MOJIEKYIIBI
HAXOJMUTCA B J[OCTATOYHO crenudude-
CKMX yCoBUAX. [l MONeKybl B pa36as-
JIEeHHOM pPacTBOPe aMMHOKJVCIOTHBIE
OCTaTKM Ha IIOBEPXHOCTY Oe/Ka JOJKHBI
OBLITH BeCbMa IOJIBVDKHBI, TO3TOMY B pac-
TBOpe BO3MOXKHBI He TaKue KOH(popMa-
UMM, KaK B KPUCTA/UIM4ECKON cpefe. B
YacTHOCTH, B pacTBOpe KoH(popmauys
mornekynsl PHKassl B obmactu Tpunto-
(haHOBBIX OCTATKOB MOXET CM/IBHO 3aBU-
CeThb OT CBOJCTB pacTBopuTens. [Ipuyem
3TO MOXKET OTHOCUTbCSI He TONbKO K MH-
IONbHOMY (pparMeHTy TpuIITodaHa, HO U
K KapOOKCWIBHON TIpyIIe, C KOTOPOI
3TOT (parMeHT B3aUMOAeNcTByeT. s
pellleHMsa 3TUX BOIPOCOB HEOOXOMVIMBI
IOTIONHUTENIbHbIE MCCTIeOBaHMA.

[Tony4eHHBIE pe3yNbTaThl CBUIETE/Ib-
CTBYIOT O B&)XXHOU POIU KapOOHUIbHBIX
TPYIII B IIpOLieccaX CBETOBOI Ae3aKTNBa-
LUV TPUIUIETHOTO COCTOSTHMA TPUIITO(a-
HOBOTO aMUHOKMJC/IOTHOTO OCTaTKa MO-
JIeKy/ 6€eKOB. B 4aCTHOCTU MOXKHO OXM-
faTb, YTO HAeTalu Ipollecca CBEeTOBON
[e3aKTUBALUM M0060ro Oenka JamyT fo-
HO/IHUTE/IbHYI0 BOKHYI0 MH(POpMaLnio o
AVHaMVKe KOH(OPMAIMOHHBIX IIepe-
CTPOEK MOJIEKY/Ibl. BBINIONTHEHBI OLleHKM
OINITYMA/ILHOTO PACCTOAHUA OT IITIOCKO-
CTU MHJIO/IbHOI TPYIIIBI TPUIITOPAHOBO-
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ro ocrarka 0eiKa O aroMa KUCIOPOfa
KapOOHMIBHOI IPYIIIBL TOTO )K€ OCTaTKa
6eKa UM KapOOHWIbHBIX IPYIII APYTUX
OMIDKAMIINX aMUHOKIC/IOTHBIX OCTaTKOB
6enxa. ITo HaUIMM OLIEHKaM Takoe pac-
CTOsHMe He JO/KHO NpeBbIaTh 4 A.
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Under the conditions of the industrial
technology of milk production, interest in
the problem of the intensity of milk with-
drawal from the cows” udder or to the in-
dicators of milk ejection increased sharp-
ly. Since the milk ejection rate determines
the duration of cow milking, and there-
fore the time of stay in the milking hall,
this indicator is not only biological and
physiological, but also technological.
Since the genetic potential of the most
dairy and technological breeds, which
include the Holstein breed, is now creat-
ed, it should carry the genetically heredi-
tary bents of high-intensity milk ejection
in the process of milking.

The study of the interaction between a
cow and milking machine in the process
of milking has a scientific and practical
interest. The realization of milk ejection
reflex is limited by the time of the action
of the oxytocinhormone, so the milk ejec-
tion at cows ends regardless of whether
the milk has been milked dry from an
udder or not. The caused repeated reflex
of the milk ejection has low activity due to
the lowered pressure. The transformation
of milking cups on the udder in order to

prolong milk ejection does not meet the
ergonomic requirements, causing injury
of mammillae and mastitis disease of
cows.

Basing on the above, the purpose of
our research was to study the intensity of
milk ejection at cows of Holstein breed
depending on age in lactation under con-
ditions of free-stall housing in the “Agros-
vit” Plant of Myronivsky region of Kyiv
oblast. The farm uses year-round one type
feeding of cows with balanced all-in-one
feed from the feed tables in the premises,
milking - at the milking installation “Par-
allel”. Experimental cows by age in lacta-
tion were divided into 3 groups: the first
group contained cows of the first lacta-
tion, the second group included the cows
of the second lactation and the third
group contained cows of the third and
more lactations.

According to the results of the re-
search (Table 1), it is evident that the du-
ration of milking of the cows of the I and
the IIT lactation is almost the same - in
terms of daily milk yields of 29.4 and
29.2 kg, including single milk yields of
10.2 and 10, 0 kg, the duration of milking

14
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Table 1
Indicators of flow milk of Holstein cows depending on age in lactations
Indicator Lactation
| Il ]l
and more
Quantity of cows, heads 20 20 20
Single milk yield, kg 10,2+0,58 11,0+0,56 10,0£0,52
Daily milk yield, kg 29,4+1,91 32,1+1,71 29,2+1,11
Duration of milking, minutes 5,88+0,31 6,01+0,36 5,84+0,36
Intensity of milk flow, kg/min average 1,73+0,12 1,83+0,1 3 1,73%0,1 9
maximum 3,65+0,17 3,90+0,15 3,58+0,25
Amount of manual after-milking, ml 40 41 43
Fullness of milking, % 99,6 99,7 99,5

was 5.88 and 5.84 minutes, which was
adequate to the milk yields. Duration of
milking of cows with two calvings for a
daily milk yield of 32.1 kg, including a
single one of 11.0 kg, was 6.01 minutes.

Along with the overall duration of
milking, the most objective indicator of
comparative estimation of milk ejection is
the intensity of dry milking, which shows
how many kilograms of milk excretes a
cow per one minute of milking.

In our experiments, according to the
intensity of the milk ejection of cows of the
I and II, lactation was practically at the
same level — 1.78 and 1.73 kg/min. rela-
tively the cows of the II lactation, this fig-
ure was slightly higher and was at 1.83 kg/
min. A similar pattern is observed in terms
of the maximum intensity of dry milking.

Regarding the amount of milk re-
ceived by manual after-milking, it was
practically identical at cows of the experi-

mental groups — 40 and 41-43 ml, as a
result of which the fullness of the dry
milking constituted 99.5-99.8%.
Consequently, the results of the re-
search provide grounds for asserting the
complete adaptation of the Holstein breed
cows to the conditions of the free-stall
housing and milking in the milking room
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Beef production in Ukraine is rapidly
decreasing, so at the present stage it is neces-
sary to use all existing cattle for further fat-
tening. The main task is the search of effec-
tive recommendations for solution of feed-
ing conditions problems [1]. As one of the
important factors in improving the effi-
ciency of beef production is the organiza-
tion of a forage farm base, balanced rations,
feed analysis and their use [2]. Just these
steps can help to achieve average daily in-
crements at the level of 1500 g or more.

Therefore, the purpose of the research
was to provide a zoo-technical assessment
of the feeding system for industrial inten-
sive technology of young animalsrearing
of different breeds under conditions of
free-stall housing in two farms engaged in
fattening.

The type and structure of feeding was
studied on the basis of annual feed costs,
zoo-technical evaluation was carried out
according to generally accepted methods,
the actual nutrition of feed was carried

out according to generally accepted meth-
ods at the “Center of veterinary diagnos-
tics” LLC in Kyiv (expert report No. 144 /
k dated 02.07.2018).

The research was carried out under
the conditions of “Chornobayprodservis”
LLC (No. 1) and “Skvyra Agro” LLC (No.
2) of the Kyiv region because farms are
similar in terms of feeding and keeping
animals. Beef production technology
should include the production process
and technological elements associated
with the organization of feed production,
feed preparation, feeding systems and the
maintenance of cattle during growing and
fattening. The main elements of beef pro-
duction technology used at the farm with
detailed explanations are given in Table 1.

Feeding of bulls at fattening units is
based on the use of purchased feed, such
as: whole milk substitute, wheat straw,
concentrated (corn grain, wheat, barley)
waste from sugar, peanut butter, alcohol
and confectionery industry.

SCIENCE,RESEARCH,DEVELOPMENT Ne21
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Table 1
Key elements of beef production technology

Technology elements

“Chornobayprodservis”’LLC (Ne1) | “Skvyra Agro”LLC (Ne2)

Method of

maintenance feedingyard)

Yard housing (premises with pen- | Yard housing (reconstructed

premises)

Forage preparation

for feeding mill «Neuero»

Straw choppers 1C-850, mini-feed | Feed mill«kNeuero Farm- und

Fordertechnik»

«Seko Samurai 5»

Distribution of forage |Feed distributor-mixer

Feed distributor-mixer
«EuroMix | 870»

Watering:

-in the premises

Automatic drinking bowls AP-1A | Automatic drinking bowls

AP-1A

-at the pen-
feedingyard bowl

Throwing over group drinking -

Removal of manure

Bulldozer canopy BN-1

Bulldozer canopy BN-1

Table 2
Livestock production and animal productivity

Indicator “Chornobayprodservis | “Skvyra Agro”’LLC (Ne2)
”LLC (Ne1)

Gross production of beef, | 5047,0 4854,0

centner

Average daily gain for the |- -

period:

Lactic 800 785

Growing 990 955

Fattening 1115 1050

According to the actual nutrition of
feed, the rations used in farms have been
analyzed. It has been established that in
the first farm, the of premises of which
were equipped with pen-feeding yards,
the increase in feed consumption by 10%
of the total mass of daily consumption
took place.

The results of the analysis of feed costs
during the year indicate a significant use of
straw (3-4 centners per head per year).
Thanks to the use of this approach to feeding,
farms received high daily average increments
during three growing periods (Table 2).

Due to balanced and identical feeding
at the Chernobayprodservice LLC, the

total beef production constituted
5047 centners, that is 3.8% less than at the
“Skvyra Agro” LLC. The costs of feed per
1 centner of growth constituted 780 cent-
ners of feed units and 761 centners of feed
units respectively.

Thus, the results of the evaluation of
the feeding system of young cattle at the
farms indicate that it is possible to achieve
increments of 200-300 g more at such
feed costs.
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MDIKIEPKABHUN 35POVTHUN KOH®IIKT B YKPATHI
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Y cBiTi HeMae XOmHOI KpaiHm, cyc-
HiZIbCTBO sIKOI 6 MOCTiNTHO mepe6yBano y
6e3KoHGMIKTHIN cuTyanil, amxe KOH-
¢mikT, 6ygy4un HeBiff €EMHUM KOMIIOHEH-
TOM JIIOACHKOTO iCHYBaHHsI, BUSBIISIE Cebe
B CyIepeYwIUBiil €IHOCTI IPUPOAY 11 CO-
LiyMy, IPUPOAM 11 KyJAbTYPU, COLiyMYy 11
JIFOIMHY, TIOAVHY 71 mropyHN Towo. Kon-
¢nikt (Big maTuHCbKOTO coBa conflictus
— 3iTKHEHHS) — 1ie BUJ CYIIePEeYHOCT], sKa
€ CUTYaTUBHOWO i «sika BifOyBaeTbcsi B
IIEBHOMY IIPOCTOPI i 9aci 3 MeBHOIO Ipu-
BOZly», MXK IT€EBHMMMU NIOfIbMU YU TpyIa-
MU Iiofieit [2, c. 232]. KoHmiKT € neBHUM
«HayajaoM», IO HpPOHU3Ye Bci chepu
KUTTS COLIYMY, PeAYKYIOUNCh B 0COOM-
Bi cmoco6u B3aeMofil, sIKi € XapakTepHu-
MM /1 IeBHOI cpepy CYCIiIBHOTO >KUT-
5. Bynb-saKuit KOHQIIKT MOXKe IPUBOJY-
TU i 10 JECTPYKTUBHUX, 1 O KOHCTPYK-
TUBHMX HacmifgkiB. IIposBu koHQmKTIB
TaKi X pi3HOMaHITHi, AK 1 MeTomM Ta
cocobu ixHboro BperymobaHHA. Ha
JKanb, JOCUTb YacTO BHYTpIIIHbOZEpP-
>KaBHI KOHQIIKTY ITOCTa0/MI0I0Th MOXK/IU-
BOCTi KpaiHM 3aXMILATH CBOI HAIliOHA/Ib-
Hi iHTepecu Ha Mi>KHapOJIHIit apeHi. BHy-
TpimHi KOHGMKTK B KpaiHi MOXYTb BU-

KOPMCTOBYBAaTUCh 1 30BHIIIHIMM, 1
BHYTPIIIHIMM TpaBUAMM AK iHCTPYMEHT
TUCKY Ha KepiBHUITBO JIep>KaBM Ta Mpu-
VHATTA HYM HEBUTiIJHMX /I JaHOI Kpai-
HIU YMOB.

Kypc Ykpainu Ha €BpONeiicbKY Ta €B-
POATIAHTUYHY iHTErpalilo cTaB MOTYX-
HMM BuUKIukoMm mia Pocilicekoi Depepa-
1ii, IKa CIpUIIHANA €BPONENCHKUIT BEK-
TOp PO3BUTKY YKpaiHM AK 3HAYHY 3arpo-
3y U1 BJIACHUX TEONOMITUYHMX IUIAHIB.
Omxe, nopii y Kpumy i Ha Cxopi Ykpainn
Ha noyaTKy 2014 p. JaroTb mificTaByu pos-
rapatyu 36poitHy arpecito Pocii sk Mix-
Hep>KaBHUI 30pOoitHNUIT KOHQIIKT HEOKO-
noHianbHOro THMy. et 36poitHMil KOH-
¢kt Ha TepuTOpii HALIOI lep>KaBy — BU-
KUK HallioHajbHiNM Gesmeni YkpaiHu,
BiH, OKDiM €KOHOMIYHOTO BVCHa>XEHHH
HAIOi KpalHM, CyTTEBO BIUIMBAE HA BHY-
TPiIIHBONOMITMYHI TpoLlecH B YKpaiHi Ta
cTae Ha 3aBapi ii Bcryny go HATO. Po-
cificbka Qegepalis He HIyKae LIIAXiB
NpUOVHEHHS 30poilHOro KOHQIIKTY, a
HaBIIAKM — IIOCUJIIOE J10TO, afiKe /1A Hel
- 1e i cioci6 60poTr6u poty IliBHIYHO-
aTIAaHTMYHOTO QANbAHCY Ha TEePUTOPil
Ykpainy, i cnoci6 yrpuMmyBaHHA Hamol
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Jep>KaByM B T'eOINOMITUIHOMY IO Bjac-
HOT'O HEOKOJIOHia/IbHOTO BIUIMBY.

OkpiM 1bOro, IeBHA YaCTMHA IOJi-
TUYHOTO K/Iacy YKpaiHm, IO Ma€ 3aK/Iu-
KaTU IO €JHOCTI YKPaiHChKOIO CYCIIijib-
CTBa IIOAO IPUIVHEHHA POCIIChKOI
arpecii, IpOBOANUTD IOMITUKY POCiNICbKO-
IO HEOIMIIEPCHKOTO PEBAHILN3MY, 1O 3a-
roctpioe KoHpmiktu B Ykpaini. Heba-
JKaHHA YaCTVHM YKPaiHCBKOTO MOJIiTHY-
HOTO K/Iacy KepyBaTHUCA iHTepecamu
YKPaiHChKOI'O CYCIIi/IbCTBA Ta IiHiMaTH-
cA BUIE BAacHUX aMOilliil, CTAHOBUTD
CYTTEBY TEPEIKOAY A IIOJOJaHHSA
BHYTPIillIHiX Ta 30BHIIIHIX BUK/IMKIB i 3a-
IPO3 YKpaiHCBKiit Hallil. A OCKi/IbKM came
INOMITUYHMI KJIaC IpuiiMae pilleHHs
moxo GopMyBaHHs CTpaTerii pO3BUTKY
KpaiHy, To HeoOXifjHO, 106 1oro Ipef-
CTaBHUKM He JOIYCKalIyu PO3KONIy yKpa-
THCHPKOTO HapOJy Ta pPO3INa/I0OBAHHA BHY-
TpilIHIX KOHQIKTIB y flepXKaBi, feaKTu-
ByBajJy 3apOJPKEHHA CeNapaTUCTChbKUX
PyXiB, CIIpAMOBYBaIu CBOI 3yCH/IA Ha
KOHCOJIi/Iallif0 BCbOTO YKPaIHChKOTO CyC-
IiZIbCTBA JI/IA TIOIO/IAHHA IPOIaraH/IuCT-
cpkux BIUIMBiB Pocilicbkoi Pepepariii,
HOpunuHeHHs ii ribpuaHoi BiltHY, 3apafu
JEOKyIaLii Ta peiHTerpanii yKpaiHCbKIX
Tepuropiit [1].

B ymoBax pocilicbKo-yKpaiHCbKOTO
36pOItHOr0 KOHQIIKTY CYyTTEBO aKTUBI3Y-
I0ThCA TIponjecy KoHmikTm3anii pisHuUx
chep CyCHiIBHOTO >KUTTA T'POMaffAH
Ykpaiun. IIpounecu xoHdmikrtusanii npu-
BOJATb HE TibKM IO 3aTOCTPEHHA BXKe
HasBHMX BUK/IMKIB i 3arpo3 HaljiOHa/IbHil
Oesmeri Ykpainm, ane it 1O BUHUKHEHHS
HOBIUX, 1[0 Iepenbavae HeOOXiFHICTD KO-
PUIyBaHHA [ep)KaBHOI IOMTUKM B YCiX

cdepax CyCHiBHOTO XWUTTS Ha OCHOBI
aHasIi3y CyTHOCTI 11 3MICTY Cy4acCHMX IIPO-
1eciB KoHQKTH3anil Ta KeKoHIIKTH3a-
1ii, TEHJEHLIN IX PO3TOPTaHH:A, a TAKOX
BJM3HAYEHH: NPIOPUTETHNX HAIIPSAMKIB Jli-
SUIBHOCTI OpraHiB Jiep>KaBHOI BTy WOKO
NPOTUJII MM BKPaii HETaTUBHUM YMHHU-
KaM TOMiTUKO-IIPaBOBOTO, COIlia/lbHO-
€KOHOMIYHOTO Ta COLIIOKY/IbTyPHOTO PO3-
BUTKY KpaiHn. PociilcbKo-yKpaiHCbKMII
36portHmit KOH(IIIKT € CBOEPIFHUM CITyC-
KOBVIM Ta4yKOM, KaTa/Ii3aTopoM AecTabisi-
3a11il, mo/ApM3alii Ta pafgyKaisanii BCbo-
TO YKpalHCBKOTO COLiyMy (Xodua 30Ha
OO0C (xomumuboro ATO) oxomoe Tib-
Ku 5% tepuropii Ykpainu). CycminbpHo-
MOJITHNYHe HATIPY>XKeHHs 3HaYHO 361/1bIy-
€TbCA TC/IA KOXKHOI ecKanarii 6oioBux
miit Ha Cxopi YkpaiHy, IPOBOKYIOYM CyC-
IIIZIbHUI PO3KOJ i TOTajJibHE 3POCTAHHA
KPM30BMX SBUIL B YKpaiHi [3].
IIpunuHeHHA POCiliCbKO-YKPaiHCbKO-
ro 36pOoitHOr0 KOHQIIKTY 11 HOfONaHHS
0r0 HACTIKIB € BaXK/IMBUM [JI1 €BPO-
IIeJICBKOTO Ta CBITOBOIO CIiBTOBapUCTBa,
aKe 30epeXXeHHsT He3a/leXXHOCTI 1 Bifi-
HOBJIEHHS TEPUTOPiaJbHOI LIiTiCHOCTI
YKpainn € ogHMM i3 BU3HAYa/IbHUX YMH-
HUKIB HigTpUMaHHs cTabi/IbHOCTI 1 6e3-
neku y €BpoIi Ta BcboMy cBiTi. CBiToBUIA
TOCBifl IEMOHCTPYE, IO JIi€EBMMMU IIPAK-
TUKaMJ BPEryII0OBaHHA MiKIep>KaBHUX
30pOItHMX KOH(QIIKTIB € BigpAmKeHH:
MIDKHApOJHMX MUPOTBOPYMX MIiCili, I1O-
CTymoBe po336poeHHA i1 Aemobimisarisa
HE3aKOHHMX Mi/liTapHUX YIPyIOBaHb,
36ajlaHCOBaHa aMHICTiA Ta IpOBeNeHHHA
BUOOPIB Yepe3 2 — 3 POKU Hic/IA MPUIIHU-
HeHHs 30POJTHOTO TMPOTUCTOAHHA. Bupi-
IIeHHs 30pOMHMX KOHQMIKTIB - Ie
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CKTagHuil 0araTolIaHOBMIT IIpollec,
SAKUI BUPQXKAETbCA y CTPUMYBaHHI piBHA
KOH(QIIKTHOCTI, y BMUPOOIEHHI ONTH-
MaJIbHUX CTpareriii KOH(IIKTHOI MOBe-
IiHKY, Yy 3HIVDKeHHI piBHA KOHQIIKTHMX
ReCTPYyKILiii, y ¢popMyBaHHI y rpoMajsH
KOHQIIKTO- i CTPeCcOCTINKOCTI.

Ananis pisHONIAHOBMX ClleHapiiB
yperymoBaHHA KOHQIKTIB y 6araTbox
KpaiHax cBiTy (B AHromi, bocHii, Ipys3ii,
Kocoso, Jli6epii, Mongosi, Pecny6mini
Kinp, Xopsarii Ta iH.) mokasye, mo Ykpa-
iHa Mae BpaxyBaTu Mofenb 00 €THaHHA
Cximnoi i 3axigaoi HiMeuyunHu Ta KOHCO-
miganii «occi» 3 «Becci», o mepenbavae
IIOBEPHEHHA B YKPaiHy OKYIOBaHMX Te-
PUTOPpIil 3 [OIOMOrOK MIiXKHAPOJHUX
HapTHepiB, 6e3 3acTOCYBaHHA BOEHHOI
CHU/IVM, HA OCHOBi IO3UTUBHUX IOMiTHKO-
IIpaBOBUX i COLIia/IbHO-€KOHOMIYHMX IIe-
peTBOpeHDb B YKpaiHi, AKi CTaHyTh Npu-
Bab/IMBUMY ITepeBaraMu JeMOKPATUYHOI,
€KOHOMIYHO PO3BUHYTOI, IIPAaBOBOI Jiep-
>KaBM HaJi aBTOPUTApPHOK HeoiMIepi€ro.
HaitBaxnuBimmMm Kpokamy y colliasb-
HO-KOHOMIYHIiT TomiTuIi MaoTh 6yTH 5K
3MeHIIIeHHs OifHOCTI YKpalHChKUX IpO-
MaJsH, TaK i feonirapxisauis, feMOHOIO-
misaris Ta gekonoHisarnis Ykpainu, 3 06-
IPYHTYBaHHAM IIOMITUKU CTabiIbHOTO
PO3BUTKY, CHPAMOBAHOI Ha IOJONAHHSA
HaC/Ii/IKiB €KOHOMIYHOI, IIOJIITUYHOI, KYJIb-

TYpHOI Ta iHTEJIeKTya/JIbHOI 3a/IeXKHOCTI
yKpaiHLiB (AK eTHIYHUX, Tak i momiTmy-
HUX) Bijj KOMUIIHIX iMITepiit.

Orxe, YkpaiHa NOBMHHA JIOK/IafaTu
MaKCMMYM 3YCUIb [/l BDPEry/lIOBaHHA
MDK/Iep>KaBHOTO 36pOIfHOrO KOH(QIIKTY B
Hamiii Kpaini. HeobxigHo mo6inisyBatn
colianbHi, €KOHOMi4Hi, NOMITUYHI, IIpa-
BOBI, Ky/IbTyPHO-MUCTELbKI, 1/1€0/I0riYHi,
BOEHHI MOXX/IMBOCTI fiep>KaBMU i CYCIIi/Ib-
CTBa 3apajiil BiTHOBJIEHH: CYBEpEHITETY i
TE€PUTOPiaZbHOI LiMiCHOCTI YKpaiHm, a
TAaKOX [/ MiHiMisalii 3arpo3y BEUKO-
MaciTabHoi 36 poitHoi arpecii Pociitcbkol
@epepanii npotu Ykpainn. Hama geprka-
Ba Ma€ 3pOOUTHU BCe MOXK/IUBE /I 3aXUC-
Ty BJIaCHMX iHTE€peciB, aJpKe MDKHapOIHi
opraHisarii ta iHmi xpaiHu, mo 6epyTh
y4acTh y BUpilIeHHi Mi>XHapOJHMUX KOH-
¢nikTiB, Hacammepeys, BPaxoOBYIOTb CBOi
KOpIIOpaTMBHi I HalliOHAJ/IbHI iHTepecu.
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BIUIMB OVICHIO3UIINTHUX BIACTUBOCTEN
OCOBMICTOCTI HA PIBEHb CAMOKOHTPOJIIO
Y PAHHbOMY HIJIJIITKOBOMY BIIII

Yaikina H.O.

PhD, k. ncuxorn. H., joleHT Kadeapu ICuxonorii
ITonTaBCchKOro HalliOHAIBHOTO MEfAroriyHoro yHisepcurery imeni B.I. Koponenka

Posensidyomocst “uHHUKY, SKi BNIUBAIOMD HA POPMYBAHHS CAMOKOHMPOTIO Y PAH-
HbOMY NIOTIMKOBOMY Bili. AHATIZYIOMbCS Pe3ynvmamu 00CTIONeHHS OUCNOSUUITIHUX
enacmueocmeti ocobucmocmi uepes pieeHv adanmayii ma ocobucmicHoi 8i0noeioanv-
HOCmi, PiBeHb CAMOCMABJIEHHA, IMNYTbCUBHOCMI MA 6071b060I camopeyniuii, AKi €
BUBHAUATILHUMY 07151 30AMHOCMI 00 CAMOKOHMPOIO Y PAHHbOMY NIOTIMKOBOMY Bilji.

KmiodoBi cnmoBa: mifjliTOK, CaMOKOHTPOJIb, CaMOPEry/Allif, caMOCTaBJIeHHS,

ajlarTallis, BiIImoBiganbHiCTh.

Key words: professional self-determination, adolescence, personality factors, moti-

vation of the individual.

ITocranoBka mpoGmemm: IIpo6rema
CaMOKOHTPOJII0 y HifIIITKOBOMY Bilji I10-
Cila€ Bak/IMBe Miclle, OCKiJIbKU BiH € OfI-
HVM i3 IpoBigHMX ¢akTopiB coliambHOI
apanranii Ta posBUTKy ocobucrocri. ba-
raTo ICUXOJIOTiB CTBepmXKyioTh [1,3,4],
1110 CAMOKOHTPOJIb — Lie CYKYIIHICTb B/Iac-
TUBOCTEN CaMOpPETYIALLi, 10 BU3HAYa-
I0THCST CTYIIEHEM YCBIOMJIEHHSI 0COOMC-
tocti camoi cebe. Ili BmacTuBOCTI
IOB’sI3aHi 3 LIMICHUM VABAEHHAM IIPO
camoro cebe (camocTaBeHHs) i PO CBOE
«I» Ta 3 i imeHTuuHicTiO. IgeHTNY-
HicTb [4] Ie cucTeMHa KOHCTPYKIif, AKa
BioOpa’kae 31aTHICTb AUHaAMI4HO 36epi-
raTy IOCTIMHICTh CBOIX AMUCHO3UIITHUX
B/IACTUBOCTEN, BiINIOBIJHO [O CTYIEHA
36iry o4ikyBaHb 3 peanbHOI CUTYAIli€ko
H.O. Yaiikina, 2017). YcraHOBKa Ha ca-
MOKOHTPOJ/Ib, HAaABHICTb 3pasKa, 3 SAKUM

CIiBBiIHOCUTBHCA BUKOHYBaHa HaBYajlbHa
DiAZIbHICTD, @ TAKOXK YMiHHA 3[iJICHIOBA-
TU IpOLieC CIiBBifHECEHH: — Bce Lie 36e-
pirae cBO€ 3Ha4YeHHA B  AKOCTI
000B’A3KOBUX YMOB (POPMYBAHHS CaMo-
KOHTPOJII0 Y PaHHbOMY MiJTiTKOBOMY
BIITi.

AmHarni3 ocTaHHIX fpKepen i myOmika-
niit 3 Temu. Jlocnimkenns npouecy ¢op-
MYBaHHs CAMOKOHTPOJIIO 3alIMa€ BaXK/IM-
Be MiClle cepefj HayKOBMX IIOIIYKiB Oara-
ThOX TOCITiI>KeHb.

TeopeTnuHi mmepegymMoBy poO3poOKM
1jiei mpo6meMyu BUBYAINCD Ha Pi3HUX eTa-
Iax PO3BUTKY OCOOMCTOCTI y Impausax Ta-
KIX BUeHUX, AK b.I. Ananbes, JLI. boxo-
BUY, M.J. Bopuuiescbkuii,
I.B. Enpkonin, C.O. 3aitena, O.I. Kosa-
nboB, AM. Ilpuxoxan, T.A. Cobiesa,
b.I. Xacan. Oco6muBocti opmyBaHHA
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CaMOKOHTPOJIIO i IPOLECIB a[JallTaLlil 110~
CTYIIOBO PO3KpMBAIacs y po3pobxax ta-
KUX BITYM3HAHMX IICUXOJIOTiB, fK
B.®. boruyk, 1.C. bymax, E.Y. Iynano,
A.€. Jliuxo, H.O. YaiikiHa Ta iH.

Amnanis TICUXONIOTivHOi /iTepaTypu 3
MUTaHb CAMOKOHTPOJII0 Y pAHHbOMY IIifi-
JIITKOBOMY Billi I03BOJIA€ 3a3HAYUTH, 1110
y 6araTtboX HOCTI/KEHHAX aKLEHT CTa-
BUTHCA Ha HEOOXIHOCTI BUBYEHHS TOTO
yepes AMCIO3NULilHI BracTuBoCTi. CamMo-
KOHTPOJIb — YCBiIOMJIEHHSA ¥ OILliHKa
Cy0’€KTOM BJIaCHUX [iif, ICUXiYHUX IPO-
LeciB i cTaHiB, TOMY Ieplue, 1110 IIOBMHEH
HABYUTUCA POOUTU MiIITOK, 1fe BMITH
3MylIyBati cebe He poOUTH Te, IO PO-
671s1Th 1HII (HAIPUKIIaJ OFHOMITKM), a60
Te, 1[0 B JJAHUII MOMEHT € HelOPEYHUM,
HebGe3meyHnM 11 MOXKe HalKoputu [4].
KoHTponb 3a NpaBUIBHICTIO BIACHUX Jilt
nepenbavae OBOMOAIHHS CIeliaTbHUMU
criocobaMn 3[ilfiCHEHHSI CaMOKOHTPOJTIO.
o 060B’sI3KOBMX yMOB 3[iifCHEHHA ca-
MokoHTpomio B.I. KasaHcbka BifHOCKTB:
1) HasIBHICTD y LIKOJLSIPiB IIEBHOTO 3aIIacy
3HaHb i yMiHb HUM KOPUCTYBATHUCSA, 2)
YABIIEHHsI YYHAMM IPO 3pa3ok (eTasoH)
noBeninku [1]. Y paHHBOMY HiflTiTKOBO-
My Billi TOTOBHICTb JO CaMOKOHTPOJIIO
00yMOB/IEHa CTAHOBJIEHHAM OCOOMCTiC-
HOI BIJITTOBiJIaIbHOCTi, CAMOCTaB/IEHH M,
PpiBHEM e€MOLIiIHO-BO/IbOBOI CAMOPETYIIA-
i,

Opranisania gocmimxkens. [Ina Bu-
BYEHHSA BIUIMBY AUCIIO3ULIIHUX B/IACTU-
BOCTe Ha PiBEHb CAMOKOHTPOJIO Y PaH-
HbOMY MifiTiTKOBOMY Billi, Ha 6a3i HoBo-
camxapcpkoro HBK cmt. HoBi Camkapu
[TorraBcbkol obmacti 6ymo mpoBemeHO
eMIIipu4YHe [OCHi/PKEHHA COLia/JbHO-

IICUXOJIOTIYHOI afianTanil fO yMOB Ha-
BYaHHs Ta PiBHSI 0COOMCTICHOI BifmoBi-
TANMbHOCTI, CAMOCTABJ/IeHH:, iMITy/bCUB-
HOCTI Ta BOJIbOBOI CaMOPETyJIALil.

Pesynpratu mocmijpkeHHA CBifyaTh,
110 NepeBakalya KiJIbKiCThb NOCITiIpKyBa-
HUX Mae cepenHin (61,5%) Ta HU3bKMit
(38,5) piBeHb apamranii O HOBUX YMOB
HaB4yaHHA. OTpUMaHi faHi CBif4aTh Npo
CK/IaIHOMI1 a/IalITalli/IHOTO IePiofy, KOMMU
36i/IpIIIEHHST KiTPKOCTI BYMTENIB 3 Pi3HU-
MI BUMOTaMH, YCK/IaJJHIOIOTh B3a€EMOJIII0
1 IPUITHATTSA IHIINUX.

Y pecrnoHfeHTiB Oy/n0 BUABIEHO iH-
TepHaNmbHMIT piBeHb (55%) Ta ekcTep-
HaJbHUIT piBeHb (45%) Cy0’€KTMBHOTO
KOHTpO/0. [HTepHa/IbHNII piBEHb KOHTP-
OJII0 PO3BUBAETHCSA B PE3y/bTaTi CIIPAMY-
BaHHS 10 OCOOMCTICHOI CaMOCTITHOCTI.
[TigmiTky cXMmpHI BBaXkKaTu, 110 Ti MOAII,
AKi 3 HUMM BifOyBarOTbCs, 3a/IeXaTh Biff
iX ocobucTicHux sKocreit. Jllogu 3 eKc-
TepHAJIbHUII pPiBHEM Cy6 €KTUBHOIO
KOHTPOJIO IIepeKOHaHi, 10 iXHi ycmixu i
HEBJIa4i 3ajie)XaTb HacaMIlepel Bifl 30-
BHIIITHIX 06CTaBUH.

binpuicTh ONMTYBaHMUX MAIOTh He BU-
paxeHy imeHTndikauio 3 BIacHUM «»
(72,5%), BUpaxKeHe BIFIYTTS BIACHOTO
«fI» maroTb 15%, a ycBiffomeHa igeHTH-
dbikanis 3 BracHnM «SI» XapakTepHa [yis
12,5%. Takox y 6inpLIocTi goCIimKyBa-
HuX Oy/I0 BUABIEHO HU3BKMUII PiBeHb Ca-
MOIIOBAary Ta O4iKyBaHHS CTOCOBHO CTaB-
nenHs iHmMX (74%). HaHi cBiguats mpo
HU3bKMI PiBEHb PO3YMiHHA MifliTKaMU
BJIACHMX [iil, iXHbOI CaMOBIEBHEHOCTI.
BoHr MarmoTb He BUpaKeHy CTYIiHb
OMM3bKOCTI 10 CAMOTIPUITHATTS cebe, ro-
TOBi 10 CAMO3BMHYBaueHHS.
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BusBneno, 1o mifmiTKiB XapakTepu-
3ye€ IepeBa>KHO HU3bKUIT (64,5%), cepen-
Hilt piBeHb (29,5%) Ta Bucokuit (6%) pi-
BeHb iMNynbcuBHOCTI. Takuit pesynbraTt
3aCBifjuye, 110 OUIBILICTD FOCTIPKYBaHNX
LiZleCIpsAMOBaHi, MalOTb YiTKe Iji/Ieno-
K/IaJlaHHA, TPOABIAIOTH HAIONEINNBICTh
Yy HDOCATHEHHI IOCTaB/IeHOI MeTH, Npar-
HYTb [OBOJUTM pO3IOYaTe IO KiHIA.
Bonu cxunpHi gisTu cBimoMo, He 3BaXka-
I04J Ha 30BHIIIHI 0OCTaBMHI YU €MOLIiII-
Hi IIepe>XXMBaHHA.

Taxoxx, 3TiTHO 3 OTPUMaHVMMII pe3yIIb-
Tatamy, 6yZ0 BUSABIECHO, 1O OiIbLIICTD
IIiJUTITKIB XapaKTepusye BUCOKUI piBEHb
BO/IbOBOI camoperysuii (91%). Lle Bka-
3y€ Ha 3JATHICTh TPUBAIUI YacC MPaALO-
BaTM aKTUBHO Ta Hamosnernuso. Ilepe-
HIKOAY JUIIE [OJAI0Th TAKUM JIIOfAM
OinbIIOi aKTMBHOCTI, MOTUBYIOTH JIOBO-
IUTU CHpaBy [0 KiHIA Ta YCBiTOMMTHU
cBOi 060B’s13kM. Bucokuit piBeHb camo-
BJIaJJaHHA XapaKTepu3ye eMOLiHO CTili-
KMX Hify1iTKiB, sIKi Jo6pe BOMORi0TH CO-
600 B pi3HUX curyaniax. Bornm pobpe
pedrexcyoTh ocobucticHi MOTVBY, ITa-
HOMIpPHO BTi/IIOIOTH CBOI Mpil, BMiIOTb
IPABU/IbHO PO3NOJIIATHU CBOI 3yCUIIA Ta
3/IaTHi KOHTDONIOBATU CBOi BUMHKHM. IX
BMPi3HAE BUBa)XEHICTb 1 peamicTUYHICTh
THOIJISIIIB.

Bucnosxku. IligcymoByroun pesynbra-
TU JOCTI/[KEHHs MAa€MO 3a3HAYUTH, IO

OUCIO3NULIMHI BIAaCTUBOCTI MAalOTh CYT-
TEBUII BIUVIMB Ha OPMYBAHHS CaMOKOH-
TPO/IIO Yy PaHHbOMY Ii/IITKOBOMY Billi,
[0 AKUX MOXKHA BiTHECTM TaKi YMHHUKH,
AK: PiBEHb COLia/JIbHO-IICMXOJIOTiYHOL
ajanranii Ta 0coOMCTICHAa BifIIOBifaIb-
HICTb, piB€Hb CaMOCTaBJICHHA, iMITy/Ib-
CUBHOCTI Ta BOJIbOBOI CaMOPETYIIAILLI.
Ocobucricts mimiTka mpn IIbOMY BM3Ha-
YA€TbCAd HE TiMbKM OUCHO3UIITHUMU
BIACTUBOCTSAMI, a i1 piBHeM ineHTH(ika-
il BJTaCHOTO «fI».
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Abstract. Validation of algorithms for perfusion image processing allows its inner
features to be highlighted, as well as evaluation of its pros and cons. This study provides
an overview of the current state of the field of algorithm validation for perfusion image
processing. It defines the bottlenecks in the process of comparison of algorithm results to

the ground truth.

Keywords: image processing; algorithm validation; gold standard; perfusion.

PURPOSE

Computed tomography (CT) and mag-
netic resonance (MR) first-pass perfusion
imaging undergoes fast technical progress
in recent years. Despite the fact that it has
been proven the potential of perfusion im-
aging to improve evaluation of cerebrovas-
cular diseases or tumour angiogenesis, its
clinical use is still limited [1, 2]. Partially it
can be explained by necessity to provide
manual processing of a large amount of pa-
tient images. This process is extremely te-
dious, time-consuming, and influenced by
operator bias. The advent of semi- and fully
automatic algorithms for perfusion image
processing led to reduction of time losses
and errors due to operator bias [3, 4].

Recently, a variety of algorithms for
CT and MR perfusion image processing
available from imaging unit manufactur-
ers, third-party vendors, and academic
groups [5]. Despite this fact, the improve-

ment of available algorithms still remains
as well as the development of new ones.
This validation of perfusion image pro-
cessing algorithms is important in view of
practical diagnosis purposes, comparing
results among studies, and use perfusion
imaging as a criterion of patient selection
for clinical trials. The proper validation is
also important to know which algorithm
performs best on the data and play sig-
nificant role for steps on its improvement.

The purpose of this study is to provide
an overview of the current state of the
field of algorithm validation for perfusion
image processing and define the bottle-
necks in this process.

VALIDATION OF PERFUSION IM-
AGE PROCESSIGN

Common evaluation of image pro-
cessing allows describing any algorithm
in a generic and standardized style from
the main characteristics of its steps.
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Figure 1: Possible bottlenecks in the validation of algorithms for perfusion image

processing.

Therefore, validation of perfusion image
processing could be characterized by its
component steps [1, 2]:

(1) motion correction,

(2) spatial and temporal smoothing,

(3) registration,

(4) definition of the perfusion region
of interest (ROI),

(5) calculation of pixel-wise concen-
tration-time curves,

(6) quantification of different hemody-
namic parameters on a pixel-by-pixel basis,

(7) applying a look-up table (LUT)
scheme and window/level (W/L) operations
to generate color-coded perfusion maps,

(8) results visualization in 2D/3D space.

Validation of each of the mentioned
above components relates to the steps that
provide the measurement of their effi-

ciency and accuracy. These steps general-
ly refer to the design of validation data set
and definition of validation criterion.
Validation requires algorithm execution
on a large set of images, which should con-
tain positive, false positive, negative, and
false negative cases. All of these cases repre-
sent a validation data set, which is used as
input by the algorithm to be validated and
by the procedure applied to obtain the
ground truth. Based on the specificity of
validation process used in the study, the
ground truth may be known (e.g. when it is
obtained from numerical simulations or
realistic simulations from clinical images),
or it may be computed (e.g. when using
physical phantoms or clinical images espe-
cially collected for validation purposes), or
it may be given as reference (e.g. when it is
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defined by experienced radiologist(s) using
clinical images obtained from clinical rou-
tine). Therefore, even using ground truth
may lead to some uncertainties that should
be considered within the validation process.

The validation criterion allows the re-
sults of the algorithm to be compared to the
ground truth. It should define validation
metrics and corresponding mathematical or
statistical tools have to be used to provide
comparison. Validation metrics should be
carefully defined as measures of agreement
(or disagreement) between results of the al-
gorithm and ground truth, and they should
not represent invalid measurements. As-
sessment of the comparison results provides
final result of the algorithm validation.

Key issue of any validation is clear iden-
tification of the context and adaption of the
validation process to the problem to be re-
solved. The output of each of the mentioned
above components of perfusion image pro-
cessing is images. Therefore, the compari-
son should operate with such measures as
image similarity. Consequently, validation
metrics should properly indicate how well
one image corresponds to another one. Ap-
propriate choice of validation metrics is
challenging and may depend on many crite-
ria. Schematic presentation possible bottle-
necks in validation of algorithms for perfu-
sion image processing can be found in Fig-
ure 1.

It should be mentioned that the valida-
tion process of algorithms for perfusion
image processing may be performed with-
out ground truth data (e.g. for studying ro-
bustness or accuracy of particular compo-
nent of already available algorithm).

CONCLUSION

Validation of algorithms for perfusion
image processing should be based on the
appropriate design of validation data set
and careful definition of validation crite-
rion. Without standardization process in
this field it remains difficult to provide a
comparison of the performance of differ-
ent processing algorithms and, some-
times, even to understand the results of
the conducted study.
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PACITO3HABAHUIA OBbEKTOB HEPA3PYITAIOIIEI'O

KOHTPOJIA

®epgoposuy A.J., Beiconkuii P.B., Kymunos [I.B.
Maructp, MarucTp, KaHEUAAT TEXHNIECKUX HaYK
JJHermpoBcKMit HalOHANbHBLT YHUBepcuteT uMenn Onecst [onvapa

KnroueBpie craoBa:

CI/IHI‘Y}IHPHO—CHCKTpaHI)HbIIU/I aHa/Iuns, BENB/IET-

peo6pa3oBaHys, HellapaMeTpUdecKast CTATUCTHUKA, Hepa3pyIIAOLil KOHTPOIb.
Keywords: singular-spectral analysis, wavelet transforms, nonparametric statistics,

non-destructive testing.

Vicxopuble maMepeHust MH(pOpMaTHB-
HBIX I1APAMETPOB JIVHEHO-IPOTSDKEHHbIX
06BEKTOB, Ha OCHOBE KOTOPBIX JIOJKHBI
(bopMIpoBaTbCS JaHHBIE A IIPUHATHA Pe-
IIeHVsI B IIPOLIECCUN MOHUTOPUHIA MOTYT
OBITh MOTYYeHBI IIPY HOMOIIY Y/IBTPa3BYy-
KOBOTO Je(peKTOCKOIa, KOTOPBII BKIIOYaeT
B ce0sI KaHaJIbl ITpyleMa CUTHAJIA OT feekTa
U JJOHHOTO. VI JjaeT BO3MOKHOCTb 3aIlChI-
BaTb 00a CUTHAJIA 110 BCell IIMHe 0ObeKTa.
ViMest sKcriepUMeHTajIbHbIE BBIOOPKM 13-
MepeHIII CUTHAJIOB 33/jady PaclO3HABaHNA
TEXHWYECKOTO COCTOSIHUSI TPYOBI MOXXHO
chopMympoBaTh Kak 3ajjauy OIpefeeHNs
M3MEHEHWII OLIEHOK VX XapaKTepPUCTUK U
CTaTUCTMYECKMX 3aKOHOMepHocTell. [Tytem
HpocTeliiero (Hy/IeBOro) BeifBIeT-Iepo-
Opa3oBaHIs BBIEMIM BBICOKOYACTOTHBIE I
HM3KOYaCTOTHBbIE JIVICKPETHBIE IIOC/IEN0Ba-
TeJIbHOCTIL.

ITomy4eHHY!0 1O JaHHBIM TIEPBOTO KOH-
TPOJIA HOBOII TPYOBI, BBIOOPKY CyMMapHbIX
(HM3KOYAaCTOTHBIX) BeVIBIET-IIpeobpa3oBa-
HIIT MOKHO PAacCMaTpUBATh KaK STAJIOH UL
IedeKTHOro KaHaa, a pa3HOCHBIE (BBICOKO-
YacTOTHBIE) BelB/IeT-IpeoOpa3soBaHmsa —
3TaJIOHBI CTPYKTYPHBIX IITyMOB.

ITpoBepKa IMIIOTE3bI O PABEHCTBE CPef-
HUX ¥ BBIOOPOYHBIX [MCIIEPCHUIT HU3KOYA-

CTOTHBIX COCTAB/LAIOLUIMX HA YEThIpEX 4a-
CTSIX TPYOBI MPOBOAUTCS MO KOMOMHMPO-
BaHHOMY Kpurepuio bymra-Bunapa Tak xak
HEM3BECTHO KaKye ITapaMeTphl MOTYT OT/IN-
yarcs Mexpy coboit. Kpurepnit byma-Bun-
Jla OTHOCUTCS K KIacCy HelapameTpude-
CKUX U OPMUPYETCS TI0 PaHTaM BBIOOPOK.

Jlis pellleHns 3afjad O paBeHCTBE CPeN-
HIIX ¥ BBIOOPOYHBIX JVICIIPCHIT HEOOXOIMO
VICCTIEN0BAaTh 9yBCTBUTENIBHOCTD KPUTEPUA
byma-Bunpa. IIposepka 4YyBCTBUTENBHO-
CTV KOMOMHMpPOBaHHOTO Kputepus Dyma-
BuHpa 6bU1a pea/msoBaHa IyTeM IIpoBefie-
HUS  BBIYMC/IUTENbHBIX 9KCIIEPYMEHTOB.
CdopmupoBana MareMaTHdeckas MOJENb,
U BbIAB/IEHA 3aBUCHMOCTD KpuTepyA Byrra-
BuHpa oT BemuuMHBI CAiBMTa M MaciuTaba
I PasIMYHBIX 3aKOHOB PpacIIpefe/ieHNs
BEPOSTHOCTI U 06BEMOB M3MEPEHMIL.

B pesynbTare npoBefieHHbIX MCCIIEN0BA-
HuIt ObUTN CLie/IAHBI BBIBOJSL, YTO KPUTEPUIT
byma-Bunpa ABnserca KpuTepueM OFHO-
POIHOCTH, @ He IIPOCTO KPUTEPUEM CAIBUTA 1
Macmraba. V penmiach 3ajjada pacrosHa-
BaHMA M3MEHEHMs CTPYKTYPHBIX LIYMOB,
KOTOPBI€ TI03BOJISIOT BHLABUTD M3MEHEHMA B
cTpykrype Metaria Tpy6. C TOUKM 3peHns
VICITO/Ib30BAHNA KpUTepUs IIA OOHapyKe-
HUA USMEHEHMs CTATUCTUYECKMX 3aKOHO-
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MepHOCTell 00beMbl M3MepeHMIT JO/KeH
ObITh He MeHee 50 3HaYEHUs VM M3MEHEHMs
CABUTa HO/DKHO ObITH mpuMepHO 0,5-0,6, a
M3MeHeHMA Macirada 1,5-1,6.

3ajjaua OOHApYXKeHVIA VI3MEHEHUs CO-
CTOSIHVIAA OOBEKTOB MOYKET OBITD TaK >Ke pe-
IIeHa ITyTeM CPaBHEHN JIBYX BBIOOPOK 13-
MepeHMII ¢ HeM3BeCTHbIMM 3aKOHAMM pac-
Hpefe/ieHNs BeposATHOcTell. Yaie Bcero
BBIOOPKN OT/IMYAIOTCS LIEHTPOM TPYIIIIN-
POBKM M3MEPEHUIT ¥ BEMIMIMHON pacCessHUA
(cmBYrOM M MacIITabOM IIO TePMIHOJIOTVNA
HelapaMeTpyudecKoit cratuctykn) [1]. B pa-
6orte [1] paccMOTpeHO [iecsATb METOLOB MC-
HO/b30BaHMA HellapaMeTPUIeCKIX KpHTe-
PpUeB cABUra [ijIsE CPAaBHEHNSI IBYX BHIOOPOK
CITyJalfHBIX Be/TIMH. IT10 Kpnrepyy Kenys,
paHroBblli, MaHHa-YuTHU-BUIKOKCOHa,
Ban-zep-Baprena, menuannblii, Mocrene-
pa, Posenbayma, Xaru, E-xprrepuit. Kpure-
punt Mocremnepa u Posenb6ayma MMeIoT Ma-
7103¢(PeKTUBHBI U II03TOMY He paccMaTpy-
BaIOTCAL

B 3agavyax Hepas3pyIAOIero KOHTPO/
JIMHEHO-TIPOTSDKEHHBIX 0OBEKTOB CO CITy-
YaifHBIMY TapaMeTpaMy MHQpopmanus o6
VX COCTOSIHUU COJIEPIKITCS B BBIOOPKAX 13-
MEpeHIIt, CKaKeHHBIX [TOMeXaMy Pa3sHOTO
Bupa. OmHMM M3 CIIOCOOOB YMEHBIIEHVS
B/IVSIHVA TIOMeX Ha Pe3y/IbTaTbl KOHTPOJLA
ABIIAeTCs] GOPMMpPOBaHUe MaTpull [aHKemna
U MIX CMHTY/LIPHO-CTIIEKTPaJIbHbII aHa/m3. B
PEIbHBIX YCTOBUAX KOHTPONS BBIOOPKM
M3MEepEeHNIT IIPECTAB/LII0T COO0IT ITOC/IeNo-
BaTe/IbHOCTY CTyYalHbIX BETIMYMH C HEW3-
BECTHBIM) CTAaTVCTUYECKVIMY 3aKOHOMep-
HOCTAMIL.

CHHTYIAPHO-CIeKTPa/IbHbI  aHAIN3
TaHKETeBbIX MAaTPUL], MCIIONb3YeTCH I
yMeHBIIeHNs BIVSIHNS ITOMeX IIyTeM 0T00-

pa cobCTBEHHBIX umcen U GOpMUPOBaHIS
CIJIOKEHHBIX BBIOOPOK M3Mepenmit. Cratu-
CTMYECKIE 3aKOHOMEPHOCTY COOCTBEHHBIX
Yuceql HEW3BECTHBI U aHAIUTUYIECKUIMU Me-
TOJJAMU VX TPYHAHO MCC/IEIOBATD.

It peruennst 3aad 06 yMeHbIIEHMN
BIVSIHMSL a[JUTUBHOM U MORYIMPYIOLIEN
IOMeX, HeOOXOIVMO MCCIENOBaTh CTaTH-
CTMKY COOCTBEHHBIX 4VCeJI TAHKeIeBBIX Ma-
Tputl. IIpoBepka uX YYBCTBUTETBHOCTHU
ObUTa peay30BaHa ITyTeM IPOBENEHS BbI-
YMCTIATETbHBIX 9KCIIEPUMEHTOB.

B pesynbrate NMpoBEIEHHBIX MCCIIENOBA-
HIIT OB/ ClieTaHbI BBIBOS, YT0 COOCTBEH-
Hble 4JC/Ia TAaHKeNIeBOJ MaTpHULIbl, cHopMu-
POBAHHOII 1O BBIOOPKE CIyYAMHBIX BeJI-
YUH, SAB/AITCA CAy4allHbIMM 4UCTIAMM, U
00pasyioT HeyObIBAOLMIT Psifi, B KOTOPOM
repBoe COOCTBEHHOE YNCIO 3HAYUTETHHO
TIpeBbIIIAeT OCTA/IbHBIE. JI3MeHeHNe 3aKk0oHa
pacripefiefieHNs BEpOATHOCTY M/ €T0 Mapa-
METPOB MCXORHOJ BBIOOPKM OKasbIBaeT
B/IVSIHYME TONIBKO Ha MaKCUMMaJ/IbHOE 3Have-
Hue cobcTBeHHoro uncia. OcranbHble CO0-
CTBEHHBIE YVC/IA TPAaKTUYECKN He M3MeHs-
10TCA. VI3MeHeHMs caBura U Maciiraba vc-
XORHBIX BBIOOPOK CITyYaifHBIX BeIMYIMH
IPUBOAAT K M3MEHEHMI0 MaKCHMaIbHOTO
COOCTBEHHOrO 4mcia Marpul [aHKens B
4-6 pa3 (3aBMUCHMO OT BUJja 3aKOHa paciIpe-
Jie/IeHNsI BEPOSITHOCTEN MCXOHOI BbIOOD-
Ku). YBemmmdaenue koaduumenra Koppers-
UM — B 2 pas, 4YTO 3HAYUTETIBHO MEHBIIIE.
ITpy momMoIy CHUHTYIAPHO-CIEKTPaTbHOTO
aHa/M3a MOXKHO [OOUTHCS yMeEHbIUEHMs
a[IUTUBHOI VI MOLY/IMPYIOLIEI TIOMEXIL.

1. Ko63app AJ. IlpukiagHas maTemMaTnde-
ckas cratuctuka/ AJI. Ko6saps. - M.:
OU3MAT JINT, 2006. - 816 c.
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OCHOBDBI PASPABOTKN WINDOWS-TIPWJIO’KEHVISL
JJ11 OIIPEJETEHMA XAPAKTEPOJIOTMTYECKUX CBOVCTB
JIMYHOCTHU

Kosmosckas B. A.
M/IQ[IIIMIT HAYYHbI COTPYRHMK, MeXIyHapOIHbIil HAyYHO-Y4eOHBIT LIeHTP
uH(OpMaLVOHHbIX TexHomoruit u cucteM HAH n MOH Ykpauns, r. Knes

benos B. M.

npodeccop, FOKTOp MeAMLIMHCKUX HayK, 3aBeA YOIV OT/e/IOM IpUMeHeHMs
MaTeMaTUYeCKMX M TeXHIYEeCKIX METOOB B OMOJIOTUY U MeULIMHe,
Me>XyHapORHBII HAYyIHO-y4eOHBII eHTP NHPOPMALIOHHBIX TEXHOIOIII
u cuctem HAH 1 MOH Ykpaussl, r. Knes

KmioueBbre crmoBa: pas3paboTka IIPOrpaMMHOrO obecledyeHus, OKOHHOe
[PUTIOKEHIIE.
Keywords: software development, Windows desktop application.

B Hame BpeMs wuHpopmaunyoHHble Mupe. HecMOTpsi Ha O4ep4yeHHYIO TeH-
TEXHOJIOTMU SIBJISIIOTCS OFHOM M3 HaM- [IeHIVIO, pa3paboTKa U BHeLpEHMe UH-
6oree TUHAMMYIHO Pa3BUBAWIINXCA OT- (HOPMaLMOHHBIX TEXHOIOTHIT B 06/1aCTh

pacnei{ KaK B praI/IHe, TaK 1 BO BCEM IICUXOJIOTMM MMEET HNOBOJIBHO KOPOT-
e

PRI O,
realfie ST P iecaen 0l T
W e o ST B ST ek S OO S P

TFrarL 1 T I £ inTre i

I v Ll ot o T 0 1 P v Bl el 1
O O o ST 1 (R, (00T O R P OgiE.
TIOWTARAT B (o, T B T 11 Mo P By TS ol BT [Tl Tt

I'r\-'|l|'1.1 1T rh"l."l.'“'h.'l-u'l' T TN Ty T T TR0 TP T I T 00 10 5 LI AT e
L o BT R T e T T

EEMNAFM YOOEXOR!
:'i!'ﬂ'l'll sy |

Puc. 1. CkpyHLWOT npunoxeHus «TecT onpegeneHns XxapakTeponormyecknx CBONCTB Nny-
HOCTU». VIHCTpYyKTax
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Bu Bcerga ropopute npasny?

Na
« Het

Crmag o ed poepeon

Puc. 2. CkpyHLWOT npunoxeHus «TecT onpegeneHns XxapakTepornormyecknx CBONCTB Mnny-

HocTu». «Bonpoc-nosyLka»

Kyl ucropuwo. TeM He MeHee, IIpefb-
sIBJIEHJE 3aJaHNIl UCIIBITYEMbIM B KOM-
ObIOTEPHOM BapuaHTe IIO3BOMAET W3-
6exarp I[e/I0r0 psifid MOTPEIIHOCTEN,
KOTOPBIX C TOYKY 3PEHUS IICUXOMETPU-
4eCKMX TpeGOBaHUIT He JODKHO OBITH
[1]. B cBsA3u ¢ 3TUM BOIpPOC O paspa-
60TKe ¥ IpUMEHEHNM) KOMIbIOTEpPHBIX
TEXHOJIOTUIT B IICUXONOTMU SIBIISETCS
BeCbMa aKTYa/IbHBIM.

Mpr  paspabarsiBaeM  Windows-
HPUIOXKEHE A/ OIpefeeHN sl XapaKTe-
POJIOIMYeCKMX CBOVICTB IMYHOCTU. B oc-
HOBe IIPUIOKEHSI JIKUT aHKeTa-0Ipoc-
HuK (2BK). (Paspabomuuxu: B.M. Benos,
J.B. Bonoapesa, A.O. Komenoanmos). B
JAaHHOM OIIPOCHNKe ObIIM OTOOpaHBI Te
Ka4ecTBa JIMYHOCTH, KOTOPbIE COITIACHO
MOJE/IbHBIM IIPEfCTaBIeHNsM, JTUTEpa-

TYpHBIM [aHHBIM ¥ SMIVPUIECKOMY
OIIBITY ABJIAIOTCA ONOPHLIMU (KITIOYEBBI-
MI) B CTPYKType nmuHOCTH. Ilo cyTnm
CBOeIL, 9TU KadecTBa 00pasyloT xapax-
mep TNYHOCTH.

[Toka>keM, KaK MOXXHO HCC/IEIOBATh
«OTIOpHBIE» XapaKTEPOIOTHUYECKIe Kade-
CTBa IMYHOCTH C IIOMOIIBIO HAIIETO IIPH-
JIOXKEeHMSI.

VicnpiTyeMOMYy npeparaeTcs IpoiTy
TUIMYHBIA MHCTPYKTaX (Puc.1).

YuuTHIBAIOTCSA OTBETHI Ha T. HA3B. «BO-
npocel-noBymkn». (Puc. 2) Iomoxmnrens-
uble orBeThl («[Ja») Ha 4 u 6osee BOIpO-
COB TPeOYIOT /60 IOBTOPHOTO TECTUPO-
BaHMs VICIIBITYEMOTO, MO0 MCKITIOYEeHNs
€ro U3 perpe3eHTaTVBHO IPYIIIbL.

ITo «K/II0Yy» YCTaHABIMBAETCS COOT-
BETCTBIUE KaXX[JOTO OTBETA UCIIBITYEMOTO
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MNpuxopunocs nn Bam copepwats nocTynkm,
KOTOpHe Bu CAMM CHMTANW HEAOCTHAHMBIMANT

* Na

Het

Crmapmougd pongro

Puc. 3. CkpyHLWOT npunoxexus «TecT onpegeneHns xapakTeponormyecknx CBONCTB fny-

HocTM». CTaHaapTHBIN BONPOC

3agaBaeMomy Bompocy (Puc. 3), mocrme
Yero BBICTAB/ISAETCA OLIEHOYHBI Oajll.
CoBrazieHne OTBeTa MUCIBITYEMOTIO C OT-
BETOM, [IPUHSATHIM B «KJIKOUE», IPUHOCUT
OLIeHKY B 6aju1ax oT 1 o 3, B 3aBUCUMO-
CTU OT 3HaUYMMOCTH BOIIPOCa; HeCOBIaie-
HIe — oleHKy 0.

ITponsBORUTCSA CYMMUPOBaHUE pe-
3y/IBTATOB TECTUPOBAHMUsI II0 OT/ENbHBIM
KauecTBaM, 3aTeM BBIBOJAUTCS UHTe-
rpajbHast OLleHKa.

ITpoBogMTCA WMHTepIpeTanusa MHONY-
YEeHHBIX Pe3y/IbTaToB (BepOanbHasa U BU-
3ya/ibHas (B BUJje TMCTOTPAMMBI)) U BbI-
HOCHUTCSI UTOTOBOE 3aK/TI0YEHNeE.

Ecnu umcro TeopeTmyecku mpepcra-
BUTb, YTO HEKWI UCIIBITYEMBII OTBETUT
Ha BCe BOIIPOCHI IIONIOKUTENBHO («II0
KII04y»), TO OH MOXeT Habparb Ipu

ob1ieM CyMMMpPOBaHMM OLIEHKY B 180
6amoB (MakcuMManbHas OLEHKa 9 1o
BCeM TeCTMpyeMbIM KadectBaM). ITpak-
TUYECKM 3TO HEBO3MOXKHO, TaK KaK He
MOTYT OZHOBPEMEHHO COYeTaTbCsA pas-
Hble, B3aJMIMOVCK/IIOYAIome ApyT Apyra
Ka4ecTBa JIMYHOCTU B MX BBICHINX IIPO-
SABJIEHUAX.

CunpHO BBIpa)XEHHBIE VHAMBUAY-
a/lIbHBIe KauyecTBa JMYHOCTHU (IIPU CyM-
MapHoIt orjeHke B 121 u 6onee 6amoB)
CBUZETE/NbCTBYIOT O HAJIM4MM [OCTa-
TOYHO CPOPMUPOBAHHOTO XapaKTepa U
CHCTEMBI CO3HATEeIbHO-BONIEBOTO KOH-
TPOJIA.

[Tporpammuas peamusanyss Windows-
npunoxeHus «TecT onpemeneHns xapak-
TepOJIOTMYECKUX CBOJCTB JIMYHOCTH»
OCYIIeCTB/IAETCA B COOTBETCTBUU C OC-
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HOBHBIMY IIPYHINIAMY CO3TaHNA OKOH-
HBIX NIPUTOXKEHUII B MHTETPUPOBAHHOI
cpene paspabOTKM HpPOrpaMMHOrO obe-
creyenna Microsoft Visual Studio Ha
A3bIKe IporpaMmupoBanys C#.

1.

JIntepartypa:
Ketelaar, T. EMOTLAB: Software for stud-
ying emotional signaling in economic bar-
gaining games / B.Preston, D.Russell,
M.Davis, G.Strosser // Behavior Research
Methods. - 2007. - Ne39. — P. 959-972.
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CUCTEMA KOHTPOJ/IIO PO3PII’KEHHA HABAJTIOBAJIbHUX
BAHTAJKIB I'PYIIN A

3aBanpHiok LIL.!, Hecrepenko B.B.%, 3aBanpuiok O.I1.°% Tereps A.A.*
IOLEHT, KAaHAU/AT TEXHIYHUX HAyK], CTapuinii BUK/Iafad, KaliTaH JaneKkoro
IUTABaHHsI%, IOIEHT, KAHUAT TEXHIYHUX HAyK’, MaricTp*

XepcoHCbKa Jiep>KaBHa MOpPCbKa aKafieMist

Anomauisa. B cmammi akyeHmosano ysazy Ha npobnemi nepeseseHHs MiHepanbHux
Dy0 3 nidsuujeroro micmxicmio 80102u ma 8nauUsy ii PizuuHux enacmusocmeti Ha 6e3-
nexy mopennascmea. IIposedeno ananis nosedinku pospioneHozo 8aHMANY 8 yMOBAX
MOPCOKUX Nepese3eHb A GUAE/IEHO MOMIUBICMb NOA6U 00HO20 3 060X egexmis -
«egpexmy 6invHOI nosepxHi» ma «eexmy xoe3anua». Iliokpecnero 8idcymuicmo iH-
CIPYMEHMANIbHUX 3AC00i6 KOHMPONIO CIAHy 6aHIMANCY, W0 Nepeso3umvcs. 3anpono-
HOBAHO BUKOPUCAHHS PAOAPHUX 0A6aUI6 PiBHS Ma PO3POOTIEHO AN0PUMM KOHIMPOTIIO
0715 CBOEHACHO20 BUSBTIEHHS PO3PIOHEHHS PYOUL.

Kiro4oBi cmoBa: pospiosicysanuii 6aHmax, 6invHa 6071024, 6AHMANCHI MPIOMU, pa-
OapHi 0asaui piens, cucmema koumponto, HART-npomoxon.

Abstract. The article focuses on the problem of transportation of mineral ores with
high moisture content and the influence of its physical properties on the safety of naviga-
tion. The analysis of thin cargo behavior in the conditions of sea transportation is carried
out and the possibility of one of two effects — «free surface effect» and «sliding effect» is
revealed. The lack of tools to control the condition of the transported cargo is emphasized.
The use of radar level sensors is proposed and a control algorithm is developed to detect
ore liquefaction in a timely manner.

Keywords: liquefied cargo, free moisture, cargo holds, radar level sensors, control
system, HART-protocol.
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Bceryn. MickHapopHa acouianisa Biac-
HUKiB cyXoBaHTaxiB Intercargo B cBoemy
3Biti Bulk Carrier Casualty Report sa
2018 pik BifgMivae, mo y nepiog 3 2009 mo
2018 poku cBiroBuit ¢mor BTpaTuB 48
CyXOBaHTaXiB jenBeiiToM moHaz 10000
TOHH, a 3arajibHi IOJCbKi BTpaTy Ha 6ar-
Kepax 3a Lieil iepiop, cknany 188 mropuHu,
abo B cepenHbOMY OnM3bKO 18 umeHiB
eKimayka B pik. Intercargo Haromnomye, 1o
caMe pO3PiPKeHHA PyJHUX BaHTaXiB Iif,
Yac IepeBe3eHH: € IPUYMHOIO0 OIbIIOCT]
aBapiit. B 3BiTi akileHTyeTbcA yBara, 10

Ha KaTacTpodu B pesynbTaTi pospifxKeH-
HA i TOAAJIBIIOrO 3CYBYy BaHTAXY HOBO-
mutbesi 41,5% Bim 3aranbHOro 06’eMy
BTpaT QJIOTY, a JIOLICbKi BTpaTU CKIafia-
o1 101 >xutta - 53,7% Bim 3araabHUX
BTpar [1].

Haiipesonancuimn katactpodu Bif-
6ymucst y 2017 poui 3 6amkepom Stellar
Daisy, axmit 1iepeBO3UB 3ajisHy pymy, i
6ankepom Emerald Star, sikmit imoB 3
BaHTaXeM Hikenesoi pygu. Came 1ii aBa-
pii BMKIMKanM NUTaHHA [I0 3arajbHUX
MIPUHINIIB TPAHCIOPTYBaHHA Ta KOHTp-
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chxnoxj — brok-cxema anroputmy ore-
pauiit [0 i Nig Yac 3aBaHTaXXeHHs! BaHTaxiB
rpynm A
OJII0 CTaHy BaHTaXXiB 3 BUCOKOIO LIi/IbHIC-
TIO, L0 IIEPEBO3ATHCA MOPEM.

3rigHo Mi>kHapogHOTO KOIEKCY MOp-
CBKOTO IIepeBEe3€HHs HaBa/II0BaJIbHUX
BanTaxiB (International Maritime Solid
Bulk Cargoes Code - IMSBC) no BanTa-
KiB Tpynu A BifHOCATbCA BaHTaXi, AKi
MOXXYTb PO3pPiPKyBaThCsA, SAKILO B IIPO-
eci 3aBaHTaXXeHHs ab0 MOPCHKOTO Iie-
peBe3€HHs iX BOJIIOTOBMICT NE€PEBUILIUTD
BKa3aHy I HUX TPaHCIOPTabenpHY
Mexy Bojnorocti (TML). Takumu BaHTa-
J)KaMM € 3ajli3Ha, MapraslleBa, HikeseBa
PYAM, PYAHI KOHI[eHTpaTH, OOKCKTH,

toio [2, 3]. Ilpudyomy cTaH po3pifKeHHs
HAaCTYIIa€ TOJNi, KO/ Maca 3€PHUCTOI pe-
YOBMHM CTa€ HACTiIbKM HACUMYEHOI0 BO-
7IOTO010, IO Mifi BIVTMBOM IepeBaXkalounx
30BHIIITHIX CHJI, TAKUX K Bi6pauiﬂ, yaap-
Hi f1il a60 XUTaBuUISA Cy[HA, BOHA BTpayae
CBill BHYTPpIillIHii OIip 3CyBy i IO4MHA€E
MOBOOUTUCA fAK pifuHa. PospimxkeHH:A
MO>Ke IIPUBECTH JJO 3CYBY BaHTaXYy.

Ananiz ocmanuix 0ocnioncenv ma
nocmanoeéxa 3adaui. Ha Ttemepiurnii
vac, BifnosigHo go IMSBC Code [2], npu
NepeBe3eHHi BaHTaXXy Ipynyu A iCHYIOTb
TaKi peKOMeHpaLil:

1) mpu 3aBaHTa>KeHHI HEOOXi/IHO ITepe-
BIpUTH TIOKa3HMKM BMICTy BOJIOTM 3TiJTHO
BAHTA)XHOI [IeK/Iapallil Ta IPOBOJUTH Bi3y-
aJIbHY {HCIIEKIIif0 cTaHy BaHTaXYy (puc. 1);

2) mip 4vac peiicy 06OB’SI3KOBUMU €
LIOfIEHH] ITepeBipKa BAHTA)KHOTO TPIOMY i
Bi3ya/bHMII KOHTPOJIb CTaHy IIOBEPXHi
BaHTaXy, a caMe, IlepeBipKa MOXX/IMBOI
HAsBHOCTI Ta Mirpauii Bi/IbHOI BOIOI!.

IIpyurHamMu 3MiHM BOJIOTOCTi BaHTa-
XY MOXYTb OyTH: TIOTOfHI yMOBM Ta
CWIbHI OIlajy NpU 3aBaHTa>XEHHi, MOX-
JIMBi HECIIPABHOCTI CUCTEMM BEHTWJIALl
Ta OCYLIEHHA B BaHTa)KHMX TPIOMax.

BaxxymBo, mo BibHA BOOra He 3a-
BXIM Oyme 37MMBaTUCA, @ MOXKe YTBOPIO-
BaTy BOJIOTY OCHOBY BaHTaxy. [Tpu Heo6-
XigHOCTI Tpeba mepemb6aYnTy MOXKIHU-
BiCTb BEHTHU/IALII BaHTaXY, 10 3a7IEXKUTh
Big pexomenpanin IMSBC Code mono
KOHKPETHOTO BaHTaXy.

3) MOHITOpPMHI 3a PyXOM CyHHa, 30-
KpeMa IepiofoM 60pTOBOI XMTaBHII.
3MiHa nepiofy XuTaBuUIli MOXKe IIOIeper-
JKaTy PO 3MEHINEHHA MeTaleHTPUYHOI
Brcotu GM cynHa.
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PucyHok 2 — NoBeaiHka po3pig»KeHOro BaHTaxy:
a) «edeKT BiNbHOT NOBEPXHIi»; B) «edEKT KOB3AHHA».

OTxe, BUCHOBKM TIPO CTaH PYAHOTO
IepeBe3yBaHOIO BaHTaXy, pPOONATbCA
BUKJIIOYHO 3a pe3y/bTaTaMy Bisya/bHOIO
KOHTpPONI0 6e3 3acTOCYBaHHA IEBHUX
npunapis. Came mofcbkmit (akTop
BIUIMBAE Ha CBOEYACHICTb BUABIEHHSA
PO3PiPKEHHSA BaHTaXXy Ta IPUIHATTA
BiIIOBIAHUX 3amoOIrIMBUX 3aXOiB.
Tomy akTyanbHMM € IpOMO3MLisA OO
BCTAaHOBJIEHHA B BaHT@XHMUX TpPIOMax
CUCTeMM KOHTPOJIO PO3PiIPKEHHA HaBa-
JIOBANbHMX BaHTAXIB Irpymn A, mo 3a-
Oe3le4ynTh WIBUJKe BUABJICHHA 3MiHU
CTaHy BaHTAXY Ta I03BOINUTb YHUKHYTU
HEeTaTUBHMX HACTIJKIB [[bOTO MPOLIECY.

BuBuenHs Ta aHasmi3 $i3MYHKX BIACTH-
BOCTeiT i 0cOONMMBOCTEN TepeBe3eHHs Ha-
Ba/TIOBA/IbHNX BaHTAXIB TPYIM A BUKOHY-
€TbCA B Pi3HMX HAyKOBMX HaITPAMKaX.

Tak, B poborax [4-5] mpexcTaBieHi
pe3ynbTaTy €KCIEPUMEHTAIbHUX [OCITi-
IPKEeHb MeXaHi3MYy IIpOLeCy PO3PiKEHHA
TpaHy/IOMOAiOHNX MaTepiamiB 3 pisHUM
BOJIOTOBMIiCTOM y TPAMOKYTHOMY KOH-
TeliHepi Ipyu [ii TapMOHIYHOIO BIUIMBY
Pi3HOrO [lialla3oHy 4YacTOT i aMIULTY[AM.

BcraHoBneHo, 1110 po3pifKeHnit MaTepi-
a7l IpM IepeBe3eHHI MOXKe NPOABIATU
BJIACTUBOCTI PilMHMN.

Bukopucranus meTomy MOJIEKYAp-
HOI JMHaMiKM 3€pHMUCTOrO Marepiany y
IIOEJHAHHI 3 €IeMEHTApPHOK MOJEIII0
PYXy CyiHa B yMOBaX 60pTOBOI XMTaBUII
MO3BOJIMIO BUABUTY MO3UTUBHMUIL Ta He-
TaTVMBHMII BIUIMB PYyX/IMBOCTi BAHTaXy Ha
ocrTiltHicTb cymHa [6]. Meroto iHmoro [7]
JOCTiKEHHs CTajla po3pobKa JyHaMi4-
HOI YMCeTbHOI MOJIeTi JI/IS1 OLIiHKU ITOTEeH-
Llia/Ty po3pifPKeHHA BiJBAaHTa>KEHOI PY/INL.

3amavero gocmimkenns [8] cramo Bu-
BYEHHA IIPUYMH Ta HAC/iIKiB PO3PiKeH-
HA TaKMX BaHTaXiB, AK HiKeleBa Ta 3a-
Mi3Ha pymu Ha OOpPTy HaBaTIOBaJIbHMX
CYJiEH, 3 METOIO HaflaHHA KOPUCHMX PEKO-
MEeHJalliil IOJO 3amobiraHHs NPOHUK-
HEeHH: BOJY B BAaHTAX IIiJl 4ac TPAHCIIOP-
TYBaHHI, 3aBaHTAXXEHHs Ta 30epiraHHI..

JInsa onepaTMBHOTO KOHTPOJIO PiBHA
6e3IeKy MOPCHKOTO ITepeBe3eHH Ta CTa-
HY PO3pil>)KyBaHMX HaBaTIOBa/IbHIX BaH-
TaXiB, aBTOpamy [9] 3ampomoHOBaHUI
croci6, sAKuit IOMATaE y BU3HAYeHH] Ha-
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PucyHok 3 — PisHemip Rosemount™5402:
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a) 3aranbHui BUrNag; 6) NpUHLMN BUMIPOBAHHSA.

SBHOCTi BOJIOTU, 32 JOIIOMOIOI KOMII-
JIEKTY JaBadiB BOJIOTM, He Ti/IbKM Ha Ha-
CTWUJIi TPIOMY, a i JOTaTKOBOMY BI3HA4€H-
Hi HaABHOCTI BOJIOTY B ITabe/li BAaHTaXy
Ha Bucoti 1+0,2 M Bif HacTUIYy.

Orxe, aHami3 pe3ynbTaTiB OCTaHHIX
HayKOBMX JIOC/IiIPKEHb BKa3ye, 1O B pO-
60Tax HEZOCTATHBO PO3KPUTE MNUTAHHS
BIIPOBAJ)KEHHA iHCTPYMEHTA/NbHMUX pi-
HIEHb O[O KOHTPOJIO CTaHy HaBao-
Ba/IbHUX BaHTaXiB, SKi MalOTh 30aTHICTh
pospimxysarucsa. Tomy MeToro cTarTi €
BY3HAYEHHS CTPYKTYPU CUCTEMM KOHTP-
OJII0 PO3PIIPKEHHA PYJHUX BAaHTAXIB Ta il
BCTAaHOBJIEHHA B BAaHTAXXHI TPIOMM, IO
3a6€e3MeYnTbD Mi[BUIEHHS PiBHSA 6e3mekn
IepeBe3eHHA PYAHMUX BaHTaXiB 3 BUCO-
KM PiBHEM BOJIOTOCTI LIJIIXOM CBO€YAC-
HOTO MOHITOPMHIY CTaHy BaHTaXy.

Bupiwenns 3a0aui. IloBeninka pos-
PiIKEHOro BaHTaXXy MOXKe NPOABIATUCA
MTOSIBOIO OJJHOTO 3 IBOX eeKTiB:

1) «edexT BimpbHOI MOBepxHi» (puc.
2,a), KOMM BAHTAX, LIO IIEPEIIIOB Yy
B’SI3KMII PO3piMXKeHUT cTaH (Iy/nbIry),
MOXe IIepeTikaTy [O OFHOro 3 6GOpTiB
Cy[Ha IIpM KpeHi B yMOBaxX XUTaBulii i He
IOBHICTIO ITIOBEPTATUCA IIPU KPEHi B iH-
mmii 6ik. BHac/mifoK IIbOTO MOCTYIIOBO
CYIHO MO>XKe JOCATTY HeOe3IeYHOro KyTa
KpeHy i abCOMIOTHO HeCHOfAiBaHO Iepe-
KMHYTUCS;

2) «edekT KOB3aHHs» (puc. 2,6), Bac-
TUBUI [i71A BaHTaXiB 3 BEIVKUM BOJIO-
TOBMICTOM, 0COO/MBO, AKIO BaHTaX 3a-
BAaHTAXEHO MajMM IIapoM i CygHO mif-
JA€TbCA BIUIMBY BENMKMUX KYTiB KpEHY.
Topi BaHTaXX BTpavyae CBOE 34eIIeHHS i
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PucyHok 4 — AnNropuTm KOHTPO-O po3pi-
[PKEHHS pyan.

cTae MeHw munkuM. Komm cymHO Kpe-
HUTBCS, BEPXHA YaCTMHA BAaHTaXKY MOXKe
BIIIIATUCA 1 KOB3aTU B OJHY CTOPOHY.
Ile mepeHOCUTb BaHTaX i JIOTO BepTU-
KaJIbHUII LIEHTP Bary B OIHY CTOPOHY, 1J0
BMKJ/IMKQE IIOSIBY KPEHYBA/IbHOTO MOMEH -
TY, AKUI HETATMBHO BIUIMBAE Ha OCTili-
HICTh CyJiHa Ta MO>X€ BUK/IMKATH ITOIIKO-
IDKEHHS €/IEMEHTIB KOHCTPYKIII.

TakyM 4MHOM, TaBad CHCTEMU KOHTP-
OJII0 PO3Pi/PKEHHA BAHTAXY IIOBMHEH 3

MOCTAaTHbOIO LIBMJKICTIO BU3HAYaTU PyX
pospimxeHol pyau, 1o BinGyBaeTbcs B
pesynbTrari Mirpanii BibHo1 Bonoru. lium
BUMOTaM 3aJJOBOJIbHAE Oe3KOHTAaKTHUI
panapHmit piBHeMip Rosemount™5402
(puc. 3,a) [10].

PiBenp cepemoBuilla BUMIPIOETHCA 3a
IOIIOMOT0I0 KOPOTKMX PaZlapHMUX iMITy/Ib-
ciB, IJ0 IepeRAOTbCA BiJj BUIIPOMIHIOBA-
Ya 3 AaHTEHOIO, AKI 3HAXOIATHCA Y BEPXHIil
YaCTHHI pe3epByapa, Y HallPAMKY [0 I1bO-
ro cepenoBua. Komu pagapamit iMmynbc
JocATa€ IOBEPXHi cepefoBMIIA, YaCTUHA
€Heprii po3cCIlOETbCSI B CepefoBuUILi, a
JacTVHA BifOMBAETHCS Ha3a B piBHEMID.
Yac 3aTpuMKyM Mi>XK BUNIPOMiHIOBaHHAM i
IpUIIOMOM  BifOMTOr0 JyHa-CUTHAITY
NIPONOPLIIHO BifICTaHi, HA OCHOBi AKOTO
PO3paxoByeThCs piBeHb (puc. 3,0).

Ocob6nusicTio
Rosemount™5402 € «TexHonorisa moasii-
Horo nopty» (Dual Port Technology). Lle
03HaYae, 10 piBHEMip OCHaIleHNII ABOMA
IOpTaMM I/ BUIPOMIHIOBAaHHA i IpH-
IoMy MIKpOXBMJIb, IO 3HIVDKYE BIUIMB
LIYMiB i IE€pemKof, BUKINKAHUX Pi3HU-

piBHeMipy

M1 (aKTopamy, i HO3BOJIIE 3a6e3MeInUTI
O1/IBII CU/IBHUIT JTYHA-CUTHAJL.

Ha pucynky 4 mpepcraBneHO aniro-
PUTM KOHTPOJIO PO3PIIDKEHHA PyAu 3a
LOIIOMOIOK  JlaBauyiB piBHA  Rose-
mount™5402.

PexomMenpioBaHi 3axofy 10710 YCYHEH-
HA Mirpamil BiTbHOI BOJIOTM HacCTYIIHi:
1) BUpiBHIOBaHHA NOBEpPXHi BaHTAXy Ta
il iHTEHCMBHA BEHTU/ALIA y TPIOMax;
2) pUTTA KaHAIB B TOBIIMHI BaHTaXy
I 30MpaHHA BOAU B JULJIBHUX KOJIO-
[A3AX 3 HACTYIIHUM BiJIBEJEHHAM CHUCTe-
MOIO OCYIIeHHd; 3) BUKOHAHHA 3ariu-
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PucyHok 5 — IHTerpauisi B aBTOMaTu3oBaHy CUCTEMY YNpaBmiHHSA CyaHa 3 BUKOPUCTAHHAM

HART-npotokona abo Foundation Fieldbus.

O/leHHA I BCTAQHOBJIEHHA 3arTUOHOTO
HacoCy 3 METOK OCYUIyBaHHA.

BaxnuBuM y BUKOPUCTaHHiI PO3I/A-
NYBaHMX DiBHEMIpiB € Te, IO Li HaBayi
nepen6avarnTh MOXKINBICTD POOOTH 5K B
aBTOHOMHOMY peXMMi, Tak i B cKmapi
cucteM ACY cypHa (puc. 5).

Rosemount™5402 miarpumyoTs nud-
poBy apxitektypy PlantWeb i ocnamieni
aHA/IOTOBUM BUXIiTHUM cUTHa/IOM 4-20 MA
3 HAaKIQIeHUM IV(POBUM CUTHAIOM IIO
nporokony HART, Foundation Fieldbus
a6o Modbus, 1m0 fo3Bossie BOynRoByBaTH
ix B cuctemy ACY 6yab-sKOI CKIafHOCTI.
[ToBHa migTprMKa IMQPOBUX IPOTOKOIIB
3B’AA3KY [03BONA€ KOHDIrypysaTu piBHe-
Mipy i 37iliCHIOBaTY MOHITOPVMHTI BYMipIO-
BaHMX Be/IMYVH 32 IOIIOMOT0I0 OPTATNB-
HOTO TIPUCTPOI0 ab0 IepCOHATbHOTO
KOMITI0Tepa, B 3aJIKHOCTI Bifl BUMOT JIO
CUCTEMU BUMIiPIOBaHb.

Bucnoexu ma nanpamku nooanvuiux
docnioncenv. B crarTi HaBeneHO cTaH CBi-
TOBOro (IoTy 1Of0 KaracTpod B pe-
3y/NbTaTi PO3Pi/PKEHHA 1 IIOJABLIOTO
3CYBY BaHTaXXy, BIIIOBiZHO [0 iHpopMa-
nii Intercargo. Po3InmAHyTO NOBERiHKY

PO3PIIHKEHOTO BaHTaXy Ta I0ABY BiflIlo-
BiffHMX e(eKTiB 110ro pyxy. 3ampomoHo-
BaHO BMKOPUCTAHHS paJapHUX JaBadiB
piBHA Rosemount™ 5402 y BaHTaKHUX
TpIOMax 3 METOI CBOE€YACHOIO BUABJIEH-
HA PO3PiIPKEHHA PyJHOIO BaHTAaXy Ta
OPUITHATTS BIONOBITHMX 3amobirmMBux
3aXOfIiB, 1O JO3BONMUTH YHUKHYTH Hera-
TUBHMX HaCTifIKiB 1boro mpouecy. Pos-
po6IeHO anropUTM KOHTPOIIO PO3Pi-
IPKEHHS PY[M Ta IPEACTaB/IeHa CTPYKTY-
pa cucTeMu KOHTPOIO PO3Pi>KEHHs, K
cknagosoi yactu ACY cynHa.
HampsaMkaMy mopanbmMX HayKOBUX
HOCIi>KeHb € PO3pobOKa KOMIIIEKCHOI
CUCTEMM MOHITOPUHTY CTaHy PYAHOTO
BaHTaXXy B YCiX TPIOMaX HaBa/lIOBA/IbHO-
ro CyfHa.
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HAIIPAMY BUKOPUCTAHHA 3EPHA KYKYPYI3U

SIK KPYIISIHOI KY/IBTYPU

Kycros 1.0.
K.T.H., CTapIINIl BUK/Ia/ad,

Opecbka HallioOHaZIbHA aKajjeMis Xap4oBUX TeXHOJIOTi

Pu6unncexuii P.C.
3mobyBau

KnrodoBi cmoBa: KyKypyasa, Kpyny, IUTIOIEH] TPOAYKTH.

MoskHa BUEIINTM YOTUPU OCHOBHI
HanpsAMKM IepepobKM  KyKypyAsmu:
KpyIl'siHe BUPOOHUIITBO, KpPOXMaso-
[ATOKOBE BUPOOHMITBO, CIIMPTOBE
BUPOOGHMLTBO Ta BUKOPUCTAHHI Y
BUPOOHUIITBI KOPMIB.

Jlo cyTo TpOOBOMBYOrO HANPAMKY
HepepoOKM MOXKHA BifHECTM JuIIe BHU-
POOHMIITBO KYKYPYA3sAHUX KpyI. [ifoun
TeXHo/oriuHi niHil B Ykpaini 3abe3neuy-
I0Tb HACTYIIHMII aCOPTMMEHT KPYIT AHOI
IPOAYKUIl 3 KYKypyA3u: KPYIHi KpyIu
IS IUIACTiBLIB 1 IOBITPAHMX 3€pEH,
Api6HI KpymM A BUPOOHMIITBA IIajiy-
40K, IUTipoBaHi Kpymu i moppibHeHi Kpy-
. ITpu BUpPOOHULTBI KyKypyA3SAHUX
KPYII IOJAaTKOBO OTPUMYIOTh KYKYPY/34-
He GOPOIIIHO Ta 3aPOJOK, SKMIT BUKOPYC-
TOBYETbCSA B AKOCTI CMPOBMHM [ BU-
POOHMIITBA KYKYPYA3SAHOI OJIil.

3nificHIoI04M aHaMi3 BUPOOHMIITBA Ta
CIIOXXMBaHHs] HACeleHHAM KPYI AHUX
IIPOAYKTiB MOXKHA BiMIiTUTI 3SMEHIIEHHA
CIOXXMBAaHHA TPAAULIHUX IPOJLYKTIB -
KpYII 3 1izioro abo moppibHeHoro sAxpa i
Hepexif 0 HapoUlyBaHHA CIIOXMBaHHSA
IIPOAYKTiB y BUITIAJIi 36pPHOBUX CHiJJaHKIB,
IUTIOLeHUX KPyH (I1acTiBLiB), MIOCTI.

Posrnapgaroun pirounit peraMeHT BU-
POOHMIITBA KPYITI' IHUX TPORYKTIB «IIpa-
BIWIA BeJleHHA i opraHisanil TeXHOIOriu-
HOTO IIpOIleCy Ha KpPYIUSHMX 3aBOHAX»
(«IIpaBuna...»), cepen yCbOro MpefCcTaB-
JIEHOTO aCOPTUMEHTY MPOAYKTIB BUPOO-
HULTBO IIIOLEHNUX IPORYKTIB (IIacTiB-
1iB) mepen6avaeTbCs TIMBKM IpU Iepe-
pobrneHHi 3epHa BiBca.

Po3srispgaoydm TeXHOMOTi0 mepepo6Ku
3epHa KYKypyZA3U MO>KHa Bif[3HaUNTH, 1110
BipmoBifHO 70 «[IpaBui...» mepembaya-
€THCSI BUPOOHUIITBO KPYII KYKYPYA3SHIX
KPYIHUX I BUPOOHMIITBA IIACTIBLIB
Ta KPYII KYKYPYA3SHUX APIOHUX I/t BU-
pobuuiTBa mammyok. [lani mBa BuUgM
KPYIl 32 CBOEI0 XapaKTePUCTUKOIO Bif-
HOCSATbCSI IO TOAPIOGHEHNX YaCTUHOK 3ep-
Ha KyKYPYA3H, AKi MaloTh pisHy dpopmy 3
AKUX NPOBENIEHO BUIYYEHHS 3apPOJKOBUX
Ta 000/IOHKOBMX YaCTMH. 3asHadyeHi [Ba
BUIM KPyH € TOTOBOKI NPOAYKIIi€l0
KPYIT'SIHOTO BUPOOHMUIITBA, OKPIM I[bOTO
iX BUKOPMCTOBYIOTD /11 OJAbIIOTO BU-
pobHMIITBa Ha iX OCHOBI TpafMLiHUX
KYKYPY/3sSHUX I/TaCTiBL{iB a60 MaTn4oK.

Cepeq, TpagNIiHNX 3/TAKOBYX IIJTIAC-
TiBIiB Hal6i/IbIINII OIMTOM KOPUCTY-
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IOThCSl BiBCSIHI MJIaCTiBILi, BMp06HI/mTBo
AKMX 3a OCTAHHI POKM IIOCTiMIHO 3POCTAE.
Bupo6ns0Th Kpynu IUTIOIIe ], ITacTiBIi
«lepxymec», «IlemocTKoBi» Ta «EKcTpar.
ITpy BupoOHNITBI BiBCAHMX IUIACTiBIIB
Kpyny KOHTPOMIOIOTh Ha HaABHICTb He-
JIYILIEHOTO 3epHA Ta 3a/IMLIKIB oapi6He-
HOTO sAfpa, abo MONaTKOBO HPOBORATH
mmidyBanHs (mpu BUPOOHMUTBI IUIac-
TiBIiB «IIeFOCTKOBMX»). 3aBIAKMA BICO-
Kilf TJTACTMYHOCTI AKiil XapaKTepU3y€eTh-
Cs 3epHO BiBca IIpM BUPOOHMUIITBI IUTIO-
I[eHMX NPORYKTIB BOJHOTEIIOBA 06PO6-
Ka KpyInM 3[iJICHIOETbCA METOLOM
rapsA40ro KOHAMUIIIOBAHHA.

B ymoOBax 3poCTaHHA IONUTY Ha Cy-
YacHi IUIIOIeH] MPORYKTH iX BMPOOHU-
LTBO 3JiJICHIOETbCA IPAKTUYHO 3 YCix
TpafMLiIHUX BUJIB 3€pHOBOI CMPOBVMHU
— IUIeHUIi, AYMEHIO, PUCY, IIPOCa, Iped-
K1, KyKYPYZ3H, TOPOXY.

OpHMM i3 cydacHMX croco6iB Bupo6-
HULTBA IUTIOIIEHNX IPOAYKTIB i3 3/1aKO-
BUX KYyIbTYyp € BuUKopucraHua I4-
BUIIPOMiHIOBaHHA. Bigommii crioci6 Bu-
pOOGHMI[TBA IITACTIBLIB 3 KYKypyA3u
AKNIT Tlepef6adae OUMIIEHHS 3epHA Bif
TNOMIIIOK, 3aMO4YyBaHHA, cyminHa IY-
npoMeHAMHU, 06pobKy IY-npomenamu 3
MOJa/NbIIMM IUIIOUIEHHAM B IUIACTiBI.
ToBIMHAa OTpMMaHMX IUIACTIBI[iB IpU
3aCTOCYBaHHI TaKoi TeXHOJIOTII Iepepo6-
ku ckmagae 0,6-0,7 MM, BUXiJ] TOTOBOT'O

OpoxyKTy — 97-98 %. Bimommit croci6
BUPOOHUIITBA KYKYPYA3SHMX IIIACTiB-
iB, AKUI nepen6a‘{a€ BUKOPUCTAHHA
eTaly eKCTpyAyBaHH:A. [aHmil cmoci6
BKJIFOYA€ IPUTOTYBaHHA CyMillli 3 perjen-
TYPHMX KOMIIOHEHTIB, KOH[MIiIOBaHHA
BOJSIHOIO IIapoI0, 0OPOOKY y BapuIbHO-
My eKCTpYy/iepi, TPaHCIOPTYBaHHA €K-
CTpyJaTy [0 piXy4oro MpUCTPOIO,
pisaHH:A, ¢popMyBaHHA IIACTIBIB i 06-
CMaKyBaHHS.
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3ATAJIbHA XAPAKTEPVICTUKA IIPOLJECY )
PE®OPMYBAHHS JEPYKABHOI CIIY)KBY B YKPATHI
TA JOCBIJY 3APYBDKHIX JIEP)KAB

Ipumyk Anina bopucisna,

moteHT Kadenpu agMiHiCTpaTUBHO-IIPABOBUX JUCLIUIITIH,

KaHANZaT I0pUANIHNX HAYK

JIbBiBCHKMIT Iep>KaBHMIL YHIBepCUTET BHYTPILIHIX CIIpaB

IIponsp IBanna MukomaiBHa

moueHT Kadenpy afMiHiCTpaTMBHO-IPaBOBUX JUCLIUIITIH,

KaHJU/IaT OPUANIHIX HayK

JIpBiBCHKMIT Iep>KaBHMIA YHIBEPCUTET BHYTPIlIHIX CIIpaB

Ha cporopHimHiii meHp icHye 6GaraTo
HIfXOMiB ILIOKO NMUTaHHA pedopMyBaHHS
IepKaBHOI crmy>K6u. barato MOMeHTIB pe-
(dbopMyBaHH: [lep>KaBHOI CTy>KOM B iHIINMX
JiepyKaBax 3a/IOKUTb Biff 6araTboX acIeKTiB,
Hanpykiag GopMu HepXKaBHOTO YCTPOIO,
CUCTEMU OpTaHiB BJIa[iy, BUJIB CITY>KOM,1II0
ICHYIOTb B Jiep>KaBi TOLLIO.

B Amnrnii Ta CIIIA xoHUeNisA fepKas-
HoI C/Ty>KOM o6yfoBaHa Ha Mif{IIOpsI/iKOBa-
HocTi ii B CTPYKTYpi fiepkaBu. 3aBlaHHA
[iepXKaBHOI CIyXOM HojArae y peamisarii
[iep>KaBHOI NOJTYUKY, XapaKTepHUM € 00-
ME>KEeHH IIOBHOBa)KeHb, flepXkKaBHa CIIy»Kba
He MOXKE BUXOIUTY 33 PAMKI TOTO, LIJO BU-
3Ha4eHO 3aKOHOM. B iHImmx xpainax (Ppan-
i, SnoHif) peanisyeTbcA iHIIA KOHIEI-
1Iis, H06y110BaHa Ha ifiel IepXKaBHOI CITyX-
6u, K OCHOBM >XMUTTERIS/IBHOCTI CYCIi/Nb-
cTBa. B Mexxax maHoro migxony jepkaBHa
cmyx6a posILImAeTbCa AK mpodecis, 1o
nepen6avae MABUIIEHNUIT COLiaNbHIIT CTa-
TYC Ta JieAKi IpuBi/Iel Aep>KaBHMX CTY>KOOB-
uis [1, c. 32-33].

OpayM i3 BaXIMBMX iHCTUTYTIB [iep-
>KaBHOTO YIIPaBJIiHHA € JepXKaBHa CIIy>K0a,
CTAHOBJIEHH KOO AK PO3IIOYA/IOCH 3 IIPO-
TOJIOIIEHHAM HE3a/lIeXHOCTI  YKpaiHn.

OcHoBHe ITpU3HAYEHH: I[bOTO IHCTUTYTY B
IeMOKPAaTU4Hill [ep)KaBi Iie 3a0OBOIECHHA
notpeb Ta 3abe3IedeHHsT CTaIOr0 PO3BIU-
TKY BCiX cdep >KUTTENIPHOCTI CyCIIib-
CTBa Ta Jiep)KaBM 3arajioM. BpaxoByroun
Cyd4acHi iHTerpaniiftai mpouecu YKpainu o
Esporeiicbkoro Cotosy nepe ii iHCTUTYTa-
MM TIOCTAlOTh HE/IerKi 3aBJJaHH:A IIOZIO pe-
¢dbopMyBaHHS Ta NOKpallleHHs, BilIIOBiHO
no cranpmaptiB €C. Lle cTocyeTbed i mep-
XKaBHOI CITY>KOUL.

Ye00a npo acouiauito 3 Esponeticokum
Corosom, yknadena 27 uepeHs i pamugixo-
sana 16 sepecist 2014 poky, nepedbauae npo-
8e0eHHA MACUMAOHUX THCIUMYUIOHAb-
HUX | cMpyKmypHUxX pepopm 3 0ompuman-
HAM ecmanosneHux pamox. IlocnmimoBHa i
eeKTUBHa IMIITIeMeHTalis YTOIY IIpo aco-
iariro Mbk YkpaiHoro i EC noBuHHa cTBO-
puTH MilHWIT 6a31C TOAIBIIOTO CTINIKOTO
TIO/IITUYHOTO i EKOHOMIYHOTO PO3BUTKY Ha-
IIO0I KpaiHy, CTaTyl OCHOBOIO CTpaTeril pe-
¢dbopMyBaHHS ycix KTI0YOBUX chep feprKaB-
HOTO YNPAaB/IiHHA i BIPOBa/PKEHHA €BPO-
NIEJICbKUX CTaH[APTIB 3 METOK IiBUILEH-
Hs AAKOCTI KUTTS HaceJIeHHS.

Pedopma pmeprxaBHOI CTy>kOM MOBUHHA
3abe3nednTy il HOBY AKICTb BiIIIOBIHO 10
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Kpallloi €BpoIeNicbKol IpakTuku. IIpiopu-
TeTamit pepOpMIL [IepXKABHOI CTYKOM €:

1) no6yznoBa npodeciiiHoi, HeKOpyMIIO-
BaHOI, NPECTVDKHOI, OPIEHTOBAHOI Ha IIO-
TpeOy TPOMA[SH [ep>KaBHOI CIyxOu; 2)
BifIfli/IeHHA IOJIITUKA Bifl aiMiHiICTpyBaHH:;
3) BIIpOBaKeHH:1 KOMIIETeHTHICHOI MOfieri
VIpaB/IiHHA JIOACBKUMU pecypcamy; 4)
rapMOHi3allis iep>kaBHOI CITy>KOM 1 Crry>kou
B OpraHax MiCIIeBOrO CaMOBPSAIYBaHH; 5)
BIPOBA/PKEHHA IPO30POi MOJEi OI/IaT!
mpari i Kap’epHOI MOTHMBALl [iep>KaBHUX
CTyXOO0BIIiB; 6) KafpoBe 3a0esledeHHs
Hpoliecy JeleHTpasanii [2].

Pedopma nmep>kaBHOTO yIpaBIiHHA
2000-x poOKiB HE CIIPOMOI/IACA BUPIILIUTI
KOMIIJIEKC OCHOBHMX IHCTUTYIIiOHa/TbHIX
npo6rieM Jep>KaBHOIL CTyKO6u.

ITo-mepure, He chOpPMYIBOBAHO IIEp-
CIIEKTMBHOI MO 1i TepeTBOPEHHS, 3MiHU
MaIOTh HECUCTEMHIII XapaKTep i Opi€HTy-
I0TbCS Ha IOTOYHI 3aB/IaHHA.

ITo-zpyre, HE CTBOPEHO KOHCOIIIOBAHOI
CUCTEMM YIPAB/iHHA IEP>KAaBHOK CITYXK-
6010, icHye JieKiIbKa JepyKaBHMUX OpraHiB,
1o cdepy BiILIOBIa/IBHOCTI SIKMX Ha/IeXXaTh
PETYIATUBHI IIONO HEP>KaBHOL CIIyXOU
dyHKIL

ITo-Tpere, pO3BUTOK 3aKOHOJABCTBa
PO JepXKaBHY CIYy>X0y depes BiICyTHICTb
NEPCIEKTUBHOI MOJIe/li Ta MeXaHismy
VIPaB/IiHHSA HAOYB XaOTUYHOTO XapaKTepy,
1[0 He fja€ 3Moru copMyBaty eeKTUBHY
MOfie/Ib TIPaBOBOTO PETYIIOBaHHA JIep>KaB-
HO-CTy>KOOBUX BifHOCKH [3].

Llins apgminicTpaTuBHOI pedopmu B
YKpaiHi IpOsABIAETbCA Y CTBOPEHHI TaKoi
CHUCTEMI JEP>KaBHOTO YIIPaB/IiHHA, AKa 3a-
OesrevyeTh CTAaHOBJICHHA YKpaIHU AK BYCO-
KOPO3BMHEHOI, IIPABOBOI €BPOIENICHKOI

Jep>XKaB) 3 BYCOKMM DiBHEM >KUTTS, COILi-
a/IbHOI CTabGUIBHOCTI, KYIBTYpHU Ta HeMO-
Kparii, J03BO/Ib 1if CTaT¥ BIUIMBOBMM IIOJIi-
TUYHUM TPaBLeM y CBiTi Ta €Bpori. «...II
LUDTIO € TakoXX (OpMyBaHH: CUCTEMM Jiep-
>KaBHOTO YIIPaB/IiHHS, KA CTaHe O/IM3bKOI0
JIo TOTpeb JTrofielt, a OCHOBHMM IIpUOpiTe-
TOM 1i [isIbHOCTI Gyme CIyXKiHHs Haporxy,
HaI[IOHA/IBHUM iHTepecam» [4].

Y 2016 poui 6yB mpuitHATHIT 3aKOH
«IIpo pepxaBHy CIyxOy», KMl 3am04ar-
KyBaB 4eprosuil eranm y pedopMyBaHHi
[ep>KaBHOI C/Ty>KOM, BUBIB Ha IePILNIT I/TaH
MUTaHHA [PO TPOQeCciiiHNMiI PO3BUTOK Ta
(hOpMyBaHHI HOBOTO KOPITYCY AepyKaBHIX
CTy>Xk60BLiB. 3aKOH 3aIIPOBA/UB HEOOXifHI
Ta paINKajbHi 3MiHN y IPABOBOMY PETY/II0-
BaHHI CTaTycy JiepXKaBHUX CITy>KOOBIIB,
CITy>K00BOi Kap €pY, 3aCTOCYBaHHs 3aXOfIiB
3a0X0YeHHs Ta BinoBiganbHOCTI. Ilomanb-
IlIe YIOCKOHA/IEHH: Ta pepOpMYBaHHs fep-
YKaBHOI CTTy>kOM HeMO)X/IVBe Oe3 BpaXyBaH-
HsI JOCBifly 3apyODLKHMX KpaiH, 110 03BO-
JIATD NOCATTU IJBUILEHHA PiBHA CYyCIIiIb-
Hoi MOBipM f0 fepkaBM, 3abesmednTn
[EMOKPAaTMYHUI PO3BUTOK HALIOI KPaiHU
Ha IIULIXY [I0 €BPOIIelicbKol inTerpanii [5].

Opniero 3 mpo6rem, Aka moTpebye mo-
[a/IbIIOL pernaMeHTalil Ta O0IPyHTyBaHHA
Lle pOSMEXYBaHHA IOJITUYHIMX Ta afiMiHi-
CTpaTUBHMX Nocaf. [I7id rapaHTyBaHHA 110-
JITUYHOI HEYIepePKEHOCTI Jep>KaBHUX
cmyx6oBLiB y 3akoHi BinOyBcs mopin Ha
HOJTUYHI TTocamy (IJLAXOM IepeNiKy IIo-
caji Ha AKMX He IOIIMPIOETbCA 3aKOH PO
IepXKaBHY CITy>k0y) Ta Ha afMiHICTpaTUBHi
HOCajIy, IIpOTe BiH MOTpebye BIOCKOHAICH-
HA Ta YTOYHEeHHA. JI0 aMiHiCTpaTMBHUX
1ocaji HaJeXarb MOCAfM KEepiBHMKIB, 3a-
CTYIHMKIB KepiBHUKIB Ta CIIellialiCTiB.
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Oco6u, sKi 3alIMaOTh aAMiHICTPATUBHI IT0-
cafy, TOBMHHI 30epiraTu IHCTUTYLIHY
[aM 'sITb, OpraHisaliitHmit fOCBix, 3abe3me-
qyBaTyU CTabUIBHY POOOTY OpraHiB fiepXKaB-
HOI By1aju [6, c. 8].

«[TonmiTyni mocagu» — OfMH i3 TPbOX
TUHIB Nocafn y cdepi mepXkaBHOTO YIpaB-
JIIHHS, 10 3aIMAIOTHCS MOMTUYHUMM JTisl-
yamy (IO/ITUKAMI), SIKi 3a0e31evyIoTh BI-
POO/IEHHS Ta peasti3allifo ZepXKaBHOI O
vKy ITomiTnynmii XxapakTep 3a3Ha4€HOroO
BIJy ITOCaJ] BU3HAYAETHCA He JINILE TTapTiii-
HICTIO 0co6u, sIKa 3aliMae Iff0 MOCafy, a i
TaK/MM OCOOIMBOCTAMI, SIK: a) OCOOMMBUIL
HOPSAIOK TIpU3HAYeHHs Ha Tocafy; 6) oco-
O/MMBMIT TIOPSIOK 3BUIBHEHHS 3 ITOCaJy; B)
0COOMMBI PUCK BiITIOBITA/IBHOCTI, SIKa Ma€
O3HaKU Iy0/1i9HOI (TOOTO BiIIOBifaIbHICTD
nepesi TPOMAZICHKICTIO, ITIABOIO JiepXKaBl,
[ap/IAMEHTOM) 3a HAaC/AKM AiSUIBHOCTI» (7,
c. 140-141].

B panoMy BuItaziKy KOpucHO Oyrno 3a-
crocyBaru gocsin CIIIA, ne He 6inbire 5%
[pU3HaYeHb HA 0COOMMBO BXX/IUBI TOCaam
BiOyBa€eTbCsA Ha OCHOBI «IIOMITMYHOTO» Me-
topy Ta Himewunnny, fie «DefepanbHuM 3a-
KOHOM ITPO YMHOBHMKiB» BCTAHOBJIEHO YiT-
KU TIOIi/T TIOCAT Ha TIOMITUYHI Ta afMiHi-
cTpatuBHi [8, c. 62-61].

Crifi 3BepHYTH yBary Ha Te, II0 HOBUM
3aKoHOM 0Y710 BUBEEHO 3-I1if i10r0 cepn
Ail TTocamy MaTPOHATHOI CTY)XKOU, a TaKOX
Iocajiy IpalliBHMKIB, #AKi BUKOHYIOTb
¢byHKuii 3 06cyroByBaHHA Ta JONOMDKHI
¢yuxuii. [Tpote 3a/miaoTeCst IpobremMn y
HAsABHOCTI IIONITMYHOI KOH IOHKTYPHOCTi y
BUM3HAYEHHI Ki/IbKOCTI 0Ci6, 1[0 CK/Iafal0Th
[IATPOHATHY CTY»X6Y TOrO 4y iHILOTO BIUCO-
KO IIOCafIOBLA; HENOLIbHOCTI iCHYBaHHA
HaTPOHATHOI CITyOM Y CTPYKTYPi MicLieBux

Iep>KaBHMX afMiHicTpaniit. Buxopsum 3
I[bOTO IOTPIOHO YTOYHUTY CTATyC IIOCAJ
IIATPOHATHOI CIIyXKOM i MOBHICTIO BUOKpe-
MUTK IX Bifj ZepkaBHoOI cmyx6u. Hampu-
Knaz, y HiMeuuusi 3 mpaniiBHMKaMy IaTpo-
HATHOI CIIy)K6M YKIafaoTh TPYROBMIL HO-
TOBIp, /ie BKAa3yIOTbCs IIpaBa, OOOB'SI3KI,
oIlIaTa Ipali i Ha HUX He IOIIMPIOETbCA
3aKOHOJ[ABCTBO PO iepXKaBHY CIyx6y [5].

[Tepuioo pedopmyBaHHS [epXKaBHOI
cmy>x6u spiticamwna Opannis (Hanpykinmi
1940 pokiB) [9, c. 448]. 3 MeTor0 KOOpAMHA-
uii pit IIpesupenra, Ilpem’ep-MiHicTpa,
KOXXHOTI'O 3 MiHICTEPCTB Y MeXXax IX KoMIle-
TeHIIii, pi3HNUX HepXKaBHMX CTyXO0, sAKi Ma-
I0Tb IIPALIOBATy [IA IIPOBEIEHHSA IePyKaB-
HOI pedopMy, CIPSIMOBAHOI Ha OHOB- JIEH-
HA Jep>KaBHUX IIOCIYIL, JAeKpeTaMu Bif
13 Bepecnsa 1995 p. i Big 8 mumua 1998 p. y
®paH1iii 6y/10 yTBOpPEHO BifNOBifHI agMiHi-
CTpaTVBHI CTPYKTYpH, 30KpeMa MiKBifoM-
Yuit KOMITeT 3 IMTaHb Jep>KaBHoi pedpopmu
(CIRE) Ta MiKBigoMYy KOMICifO 3 IUTaHb
nepxasHoi peopmu (DIRE). Cyuacha mep-
xaBHa CTyx6a OpaHIii Ha/eXUTb 10 Hail-
6i1bII CTaOIBHMX Ta OpraHi30BaHMX Y CBIiTi
JI TOMy € IIEBHMM €Ta/IOHOM OpraHisalil i1
peaisarii iep>kaBHO-CTy>KOOBIX BiTHOCUH
Ta IPOXOMPKEHHs iep>kaBHoI crry»x6m [10, c.
371-374 ].

AHami3 cBifuuTH IpO Te, WO IpoLeC
pedopMyBaHHA Ta PO3BUTKY ZHep>KaBHOI
CITy>KOM, BIJOCKOHAJICHHs Ipollecy il mpo-
XOJPKEHH y CBITOBIl IIPaKTUL XapaKTepu-
3Y€TbCA HAIIPAMKaM, BUSHAYEHVIMU, TTEPLI
3a BCe, KOHTVHEHTA/IbHOIO Ta aHITIOCAKCOH-
CbKOI0 MofierLiMu. KoHTHeHTaIbHil Mofie-
ni BifmoBifgae cucremMa Kap €pHOI JepKaB-
HOI CITy>X0M, sIKa Iepen6adae, Mo lep>KaBHi
CITY>KOOBIi BCTYTIAIOTb Ha JIEPXKCIyXKOy Ha
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Bech Iepion cBOe€l mpodeciitHoi Kap'epu,
IifT 9ac AKOi BOHM IIOCTYIIOBO IIPOCYBAIOTh-
¢ mo cmyx6i. JJo KpalH 3 KIacUMIHOO
Kap'€pHOI0 MOFEII0 BifHOCATbCsE Dpan-
uis, Himewunna, Icmanis, JIrokcem6ypr,
bornrapisa, Pymynia, CnoBauunsa, fmnoHis.
B ymoBax Kap’epHOI cucTeMy IpaljiBHUK,
HpU3HAYEHMIT Ha JepXKaBHY CITYy>K0y, Ipo-
BOJMTD yce CBOE mpodeciliHe XNUTTs B Op-
raisanii 3 BUSHA4EHOIO i€papXi€lo, SIKa 3a-
Oe3redye IEeBHMII aBTOMATM3M JIOTO IIPO-
CyBaHH:A cTy>K60BUMu cxofamu [11, c.413].

IHTerpyrounch y eBpormericbke OCBiTHE
CIIiBTOBApMCTBO, Hallla Jep)KaBa HaMara-
€TbCs1 BPaxXyBaTy Kpallli HalpalllOBaHHA Y
ZaHiit chepi iHINX 3aKOPHOHHNUX [IEPKaB,
MOBa ifie He /IMILIe TIPO IEPXKaBHY CIYXO0Y,
Ie CTOCY€ETbCA 11 iHMmMX cep >KUTTERiAIb-
HOCTi CYCIi/IbCTBA: KY/IbTYPU, TEXHIKM
tomto. Tomy crifi 3BepHYTH yBary Ha Te, 110
«3aTI03MYeHHs» TOCBify Mae O6yTu 3 GOKy
HAIlIOl ZiepKaBM, @ He JI0ro MPOCTe KOIIio-
BaHHA.
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The Decree of the President of the
Republic of Uzbekistan was adopted on
November 23, 2018 under the number
ITIT-4026 “On measures to strengthen the
legal protection of creditors and improve-
ment of mechanisms for financing busi-
ness activities”

Based on paragraph 3, the Presidential
Decree establishes the procedure accord-
ing to which:

« identification of the obligation secured
by the property is allowed by indicating
the maximum amount of the obligation
that can be repaid from the value of this
property;

« transactions involving property for the
fulfillment of obligations, including a
pledge agreement, may be concluded by a
general description, including a separate
category, of the subject property ensuring
for the performance of an obligation
without specification;

o property levied on the claims of mort-
gagees or other creditors whose claims are
secured by this property can be sold on

credit, by installments, leasing or through
other transactions not prohibited by law,
leased, except in cases of forced sale of
property in accordance with the legisla-
tion on the execution of judicial acts and
acts of other bodies [1].

The decree of the President of the Re-
public of Uzbekistan was adopted in order
to further improve the investment climate
in the country, encourage the attraction of
direct investments, and strengthen inves-
tor confidence in building and conduct-
ing business in the country.

As noted, modern economic develop-
ment creates various legal relationships of
obligation. Such legal relationships of ob-
ligation are created to meet the diverse
needs of individuals and legal entities.

It should be noted that the duties
which amongst of such legal relations dif-
fer in the establishment of rights and ob-
ligations to each other participating in
these relations depending on their nature.

They are divided into duties depend-
ing on their content, objects and subjects
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that are positive and negative, single-sid-
ed and double-sided, alternative and di-
rected on the implementation of certain
actions, personal and non-personal.

No matter how different the obliga-
tions are, the intended goal is, by fulfilling
them, to get benefit. To achieve this, you
will need to fulfill commitments.

To fulfill the obligation, it must be
secured, namely protection is required.
Without it, they become “naked”.

The need to ensure the fulfillment of
obligations has not arisen today. Con-
versely, it has deep historical roots.

As noted in legal literature, securing
obligations is a traditional institution of
civil law. Such methods of ensuring the
fulfillment of obligations, such as a de-
posit, a penalty, a surety, and a pledge,
were also known under Roman law. The
need to use them was explained by the
fact that the creditor has a substantial in-
terest in being confident in the fulfillment
of obligations and in ensuring the estab-
lishment of damages for, which he is en-
titled in case of default, the lender is in-
terested in induce the debtor to timely
execution on pain of consequences unfa-
vorable for the debtor in the event of non-
performance or improper performance of
the obligation [2].

Lawyers refer several types of enforce-
ment:

In the first proprietary ensuring. Ma-
terial collateral is when the creditor re-
ceives additional guarantees that he will
receive performance on the obligation of
the value of the things that belong either
to the debtor himself or to some third
parties. For example, a pledge.

Secondly, personal ensuring. Personal
provision - the creditor has another prop-
erty, that is, a person appears who gives a
guarantee for the debtor and says: “If the
debtor does not pay, then I will pay” For
example, surety and guarantee.

The king of collateral is when a third
party’s estate appears and real collateral is
placed on it. This is a pledge of a third
party. When someone third comes to the
creditor and says: «If the debtor does not
return 100 rubles to you, then here is my
iPhone as a pledge to you, take the money
and the cost of this iPhone [3].

The institution of civil law enforce-
ment of obligations is extremely broad
and cannot be limited to only one prop-
erty ensuring.

Because, the necessity and desire to
obtain a benefit from the contract goes
from the appearance of contracts to its
implementation.

Scientists describe the civil enforce-
ment of obligations as follows.

For example, D.I. Meyer [4], M.L.
Braginsky and V.V. Vitryansky [5] argues
that “ensuring” is the promotion of the
fulfillment of an obligation or the guaran-
tee of the property interests of a creditor.

This idea is not perfect in particular
situations. Because in the process of ful-
fillment of obligations, not only the inter-
ests of the creditor collide, but also the
interests of the debtor and third parties,
all they require a guarantee.

In particular, in accordance with Arti-
cle 296 of the Civil Code of the Republic
of Uzbekistan, A debtor who has per-
formed an obligation secured by a surety
has the duty to immediately notify the
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surety of this. In the contrary case, a
surety that has in his turn performed the
obligation has the right to recover from
the creditor what was acquired with no
bases or to bring a subrogation claim
against the debtor. In the latter case the
debtor has the right to recover from the
creditor only what was acquired with no
bases.

In accordance with Article 307 of the
Civil Code of the Republic of Uzbekistan
a guarantor shall refuse a beneficiary in
the satisfaction of his demand, if this de-
mand or the documents attached to it do
not correspond to the terms of the guar-
anty or are presented to the guarantor af-
ter the end of the time period defined in
the guaranty.

A guarantor must immediately inform
the beneficiary of a refusal to satisfy his
demand.

If it became known to the guarantor
before satisfying a demand by a benefi-
ciary that the principle obligation secured
by the guaranty has already been per-
formed in full or in a corresponding part,
has been terminated on other bases or is
invalid he must immediately notify the
beneficiary and the principal of this.

These articles show that, in the com-
mitment face the interests of three parties.

Parties that have unprotected interests
in liabilities will become weaknesses and
their interests must be guaranteed. Only
then, the interests of all actors in the pro-
cess of fulfillment of obligations will be
protected.

Some authors, speaking about the in-
terests and incentives in the process of
ensuring the fulfillment of their duties,

will try to evaluate them as basic and ad-
ditional.

In particular, A. Pokachalova [6] rec-
ognizes that securing the property inter-
est of the creditor is fundamental, encour-
aging the debtor to fulfill its obligation is
an additional function of the methods for
ensuring the fulfillment of obligations.

We may agree with the opinion of A.
Pokachalova partly. In our opinion, it is
inappropriate to assess them as basic or
additional. Because they appear and exist
in harmony.

It is important to understand that to-
day what signs do express civil law en-
forcement of the fulfillment of obliga-
tions.

Speaking about civil law enforcement
of obligations, it should be noted that the
following important features of civil law
enforcement of obligations in modern
market relations are of particular impor-
tance:

At first, he or she has a property char-
acter;

Secondly, it is aimed at ensuring the
interest of the parties to the obligations
and the fulfillment of the obligation;

Thirdly, the arrangement by law or by
agreement of the parties;

Fourth, they have the added character
that the primary obligation is recognized as
invalid or terminated due to the fact that the
primary obligation is fulfilled, will lead to
the termination or invalidation of the secu-
rity (except for the guarantee);

Fifthly, they apply regardless of wheth-
er the lender was damaged or intact be-
cause of non-performance or improper
performance of the obligation;
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Sixthly, they can be used regardless of
whether or not the debtor has property
for compensation;

Seventh, to be able to stimulate the
fulfillment of the obligation.

As noted, despite the fact that civil-law
enforcement, the fulfillment of obliga-
tions expresses itself with special features,
in the legal literature, there is no consen-
sus about the concept of civil-law enforce-
ment of obligations.

Scientists offer different points of view
about the concept of ensuring the fulfill-
ment of obligations.

In particular, O.M. Sviridenko [7] ar-
gues that the issue is not encouraging the
debtor to fulfill obligations, but creating
risk protection not fulfilling obligations,
as while K.Kadyrov and R.Mamajanova
[8] emphasize that these are enforced en-
forcement measures received from the
debtor and the tasks entrusted to them
and such approaches can be found in an-
other source [9].

However, such views cannot fully re-
flect the concept of civil law enforcement
of obligations.

This is due to the fact that these views
do not go beyond the relevant articles of
the Civil Code.

The views are limited to such means as
specified in part 1 of Article 259 of the
Civil Code of the Republic of Uzbekistan
as a penalty, pledge, retention of property
of the debtor, surety, guaranty, earnest
money, and forgot the rules noted in this
article about “and other means provided
by legislation or the contract”

In this, they forgot about the rules on
civil law enforcement of the obligations of

those specified in the Laws of the Repub-
lic of Uzbekistan “On Pledge”, “On Leas-
ing”, “On Mortgage”, “On Consumer
Lending” and “On Microfinancing” and
set out in agreements economic entities.
In our opinion, these norms and rules
should take into account the proposed
notion of ensuring the fulfillment of obli-
gations.

Properly forming the concept of en-
forcement of obligations should apply to
the practice. Why, because in practice the
enforcement of contractual obligations is
an important issue. If we do not fully un-
derstand the concept of enforcing obliga-
tions, various misunderstandings arise in
securing obligations. In consequence of
the various misunderstandings that arise,
obligations will remain unsecured, this will
bring serious damage not only to the party
of obligations and the country’s economy.

According to A.Nabiraev and A.Sara-
bekov “Every year in our country more
than 100 thousand contractual agree-
ments are concluded between producing
companies and agricultural producers,
including farmers. It is important to note
that the enforcement of contractual agree-
ments is one of the most important issues.
Such an attitude can not only affect both
parties, and is likely to cause serious dam-
age to the country’s economy» [10].

In our opinion, no method of security
can fully secure the obligation. If the
debtor does not fulfill its obligations, it is
advisable to apply “the attack” in several
ways (at a time).

In practice, there are cases of sharing
of penalties, collateral, surety (in the
banking system).
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This can be compared to the process
of counteracting the use of several meth-
ods of treating a disease in medicine. This
«recurrence» is a renewal, a repeated
commission, in one word means an at-
tack. In fact, this terminology is derived
from medicine (the rotation of the dis-
ease), in jurisprudence it is customary to
use only in criminal law as a “recidivism
of crimes”

We consider it appropriate to use this
term in civil law, especially in the process
of ensuring the fulfillment of obligations.

On the basis of the foregoing, we pro-
pose to introduce into the civil law doc-
trine the phrase “recidivism of methods of
civil law enforcement of obligations”, which
means using non-consensual consistency
of several ways of securing obligations if
the debtor fails to fulfill its obligations.

In his time, H.Rakhmonkulov noted
that ensuring the fulfillment of an obliga-
tion is an additional obligation to which the
fulfillment of the fulfillment of the basic
obligation, provided by law or contract [11].

The definition of civil law obligations
should cover the issues of stimulating and
protecting the interests not only of the
debtor, but also of the creditor, as well as
other parties to the obligation.

In our opinion, civil law enforcement
of obligations is an additional obligation,
which is provided by law or contract, in
order to protect the interests of the par-
ties, aimed at proper fulfillment of the
obligations assumed by the parties
through incentives.

By providing such a notion of civil-law
obligations, we want to set forth the fol-
lowing:

First, ensuring the interests of the par-
ties to the obligations;

Secondly, a warning about the conse-
quences of non-performance or improper
performance of the obligation or the
granting of an additional right to the
lender to eliminate the consequences

Thirdly, encouraging the debtor to
fulfill its obligation;

Fourthly, the legal protection of the
interests of the parties to the obligations
must be specified either directly in the
law or in the contract.

Among scientists there is no consen-
sus on the essence of civil law enforce-
ment of obligations.

In particular, according to T.Torkin,
the essence of civil law enforcement of
obligations lies in the coherence of direct
terminology “economic — providing prop-
erty guarantees to the lender in case of
violation of the obligation” and “legal —
providing property guarantees to the
lender of the subjective right of the debtor
or third party to receive property in case
of breach of the secured obligation” [12].

We could not agree with D.A. Torkin’s
opinion completely, since the essence of
the security is one-sided, which is forgot-
ten in a stimulating character before the
violation of obligations, it is only provided
that the lender provides a property guaran-
tee after the violation of the obligation.

Also I.Radjabov [13], EShodmonov
and U.Bakhriyev [14] explain the essence
of civil-law enforcement, the fulfillment
of obligations consists of the emergence
of the right to require, in addition to the
use of other property measures, forcing
the debtor to take an action that creates
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the object of the obligation, if the assigned
obligations of the debtor are not fulfilled
within the established period otherwise,
with the exception of the right to indem-
nify the creditor.

One cannot agree with these thoughts.
Why, because, first of all, such a right may
arise from the lender even in the case of
non-provision of performance of obliga-
tions. Secondly, if the debtor is not sure
how to get prybil with the fulfillment of
obligations, not what measures can not
force him to fulfill his obligation.

At this point, G.S. Shershenevich’s
opinion states that an obligation would
give the right to demand, but does not
force the debtor to fulfill the promised
act. If there were some security and
there can be no security between these
parties, at least the property interests
of the trustee should provide security
for the performance of the obligation
[15].

In addition, V.V. Vitryansky [16],
M.I. Braginsky [17], E.A. Pavlodsky [18],
D. Fedorchuk [19] note that the essence
of ensuring the fulfillment of obligations
consists in providing incentives for exe-
cution and non-adherence to fulfilling
the obligation of the debtor in order to
reduce or prevent the risk negative con-
sequences using one of the methods es-
tablished by law or agreement of the
parties.

The essence of civil law enforcement
of obligations is reflected in guaranteeing
the interest of the parties to the obliga-
tions by encouraging them to fulfill their
obligations in order to preventing the eva-
sion of the obligation.

Therefore, for the fulfillment of each
commitment, there must first be an inter-
est and incentive to achieve this.

In this place, E Yu. Shodmanov [20]
correctly notes that in the conditions of
market relations, a special role is played
by methods of economic incentives. En-
terprises and organizations are interested
in the proper performance of their obliga-
tions in the place of business entities or
property rights, since they are primarily
interested in ensuring their productivity
and secondly, they are interested in ex-
emption from additional costs related to
property liability, which are responsible
for violation of contractual commitments.

In our opinion, the essence of civil law
enforcement is the following:

First, the performance of the obliga-
tion is guaranteed;

Secondly, the rights of the parties in-
volved in the obligation are protected;

Thirdly, it stimulates the debtor to ful-
fill the obligation;

Fourthly, inflation, decline in the level
of production, non-payment for the deliv-
ered goods, works or services that are
characteristic of the economic transition
will be eliminated.

Fifthly, if the parties have not fulfilled
the obligation or have not fulfilled it in
the proper manner, they are assigned an
additional obligation or the debtor’s prop-
erty is reserved for the performance of the
obligation.

Sixthly, in the case of an obligation, it
is not fulfilled with the debtor’s party, it is
reserved to impose performance of the
obligation on the guarantor and in this
the creditor has the right to demand from
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the debtor, as well as the guarantor, to
fulfill its obligations;

Seventh, enforced executive discipline
is ensured by forcing to faithfully fulfill
the obligation to encourage the parties to
tulfill the condition of the contract.

Based on the aforementioned, it can
be concluded that the civil law enforce-
ment of the obligations stimulates the
tulfillment of the obligations undertaken
and protects the legitimate interests of the
parties.

Also, on the basis of what has been
stated for the development of the sphere,
the provision of fulfillment of obligations,
we believe, it is necessary to introduce an
addition to the Civil Code of the Republic
of Uzbekistan

It is recommended to add Article
259 of the Civil Code of the Republic of
Uzbekistan with the second part of the
following content:

“In the case of property transferred by
a person who does not have a property
right to secure fulfillment of obligations,
and the creditor does not know about it
and should not find out; except in cases,
the owner of the property or the person
who has transferred the property to the
owner has been lost, or one of them has
been stolen or otherwise not owned”
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Today the Kharkiv region’s tourism
industry is experiencing difficult times,
and therefore requires new economic
mechanisms that have proven effective
worldwide. One such mechanism could
be franchising, which is a kind of tool for
successful business multiplication.

It should be understood that the tour-
ism product is not a tangible commodity,
but is a set of services for transportation,
providing temporary accommodation,
meals, excursion services, etc. [1]. Despite
the structural similarity of franchising
travel agencies with the product (market-
ing) scheme and because of the specificity
of accounting for tourism products, travel
agencies are also accepted to refer to the
service sector. Thus, franchise relation-
ships require the development of effective
management systems, taking into account
industry specificities.

In the Ukrainian tourism services
market, «Galloping across Europe» has
become the first tourism company to start
its franchising activity. The main business
concept of the franchise network was the
production and sale of branded products,
the introduction of innovative technolo-
gies for the sale of tourism products and

quality of service [2]. In the late 1990s
large businesses in the emerging tourism
market were increasingly emerging as
mergers and acquisitions in the tourism
business. An example of such a strategy is
the tourism markets of the countries of
Eastern Europe and the CIS, the entry to
which Western TNCs most often began
with the acquisition of one of the major
operating national tour operators or
agency networks [3]. That is how in 2010,
the merger of the German concern TUI
Travel PLC with the national tour opera-
tor «Voyage-Kiev».

Among the franchise networks of
well-known international tour operators
operating in the tourism market of
Ukraine, there is a network of TUT travel
agencies, Coral Travel Network, Tez Tour
Travel Agency.

Analysis of the tourism franchises pre-
sented on the market of Kharkiv region
showed that they all work in the same
way:

1) low lump sum contribution or lack
thereof;

2) provision of a higher commission
for the franchisee;

3) availability of sales plans;
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4) the amount of royalty is closely
linked to the implementation of sales
plans;

5) compensation for the cost of brand-
ing the sales office (usually for external
signage only) and the provision of corpo-
rate attributes;

6) high requirements for staff qualifi-
cation;

7) regular trainings on sales, on exist-
ing and new directions of work of the tour
operator-franchiser, information tours for
employees.

A study found that 38,5% of existing
franchisees have more than one retailer
under the current franchise agreement,
and 27% of existing franchisees already
operate more than one franchise.

In 2018 in the Kharkiv region there
were 8 travel agencies - franchisees, all of
them located in the territory of the re-
gional centre. Performance of travel agen-
cies - franchisees exceeds the same indi-
cators of independent travel agencies.

Franchisee travel agency commission
rates exceed similar rates for multi-brand
travel agencies. Tourism firms annually
submit data on their activities to the Na-
tional Statistics Service. Based on the data
provided, the average size of the travel
agency franchisees (12,65%) also exceeds
the same indicator of travel agencies oper-
ating outside franchise relations (9,13%).

The analysis showed that the following

tendencies are characteristic for the tour-
ism services market of Kharkiv region:

active market development, emer-
gence of new competitors, development
of sales technologies, etc.;

the tourism services market in the re-
gion is highly competitive, but low con-
centrated, with low entry barriers;

travel agencies operating under the
franchise of a tour operator have a more
stable market position in all indicators
than agencies operating independently;

6 networks of travel agencies with
franchises of major tour operators operate
in the market of Kharkiv region.

Taking these characteristics into ac-
count will allow the participants of fran-
chise relations to develop the most opti-
mal program of promotion of franchises
in the target markets.
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®OPMMU ITPOBEJEHHSA 3AHATD 3 BATTbHOI XOPEOTPA®IT

Maprapura I'ynbpraesa
MaricTpaHTKa,
KuiBcbkuii yHiBepcuTeT KynbTypu

Cmammsa npuceauena amanizy gopm inousioyanvHoi ma 2pynosoi 63aemooii

mpenepa-neddazoea 3 Oimvmu OOWKINLHOZO Ma MONIOOUI020 UWIKINbHO20 BiKY Y Npoueci

nposedeHHs 3aHAmb 3 6anvHoi xopeozpadii.

KrmrouoBi cmoBa: HaBuaHHs, GpopMa, 3HAHHS, YMIHH, JOCBIf.

Key words: learning, form, knowledge, ability, experience.

Cucrema opranisanii xopeorpadiqao-
rO HaBYaHHJA Ilepefdayae BUBYECHHS 3Ha-
YHOI'O CIIEKTPY TEOPETUYHUX Ta IpakK-
TUYHUX CKIAJOBMX IIbOTO Ipoliecy. Bu-
K/Iafjad-xopeorpad MOBMHEH JOCKOHAIO
3HaTM GOpPMU Ta BOJNONITH METOHaMM i
IIpUIiOMaMy HaBYaHHA Ta BUKIAJaHHA, a
TaKOXX YMi/IO 3aCTOCOBYBaTM iX Ha IpaK-
Tyni. BMiHHA nnaHyBaty Xopeorpadivne
HaBYaHHA, 3HaHHA BYMOT IIPOTPaM Xope-
orpadivHOi AiANMBHOCTI € OCHOBOK HPO-
¢eciitHoro miaxony Ko xopeorpaditHoro
MICTELTBA.

[Tonsarra «popmMy HaBYaHHA» JOBOII
YaCcTO PO3ITIANAETHCA Y Cy4YacHii Iefaro-
rimi. JocnifHuKM 1mo-pisHOMY J10TO iH-
tepnperyioTb. Tak, H. Bonkosa BigsHa-
4ae, 1I0 1ie OpraHisaliifHa CKIafloBa Ha-
BYaHHS, AKa MOXKe BapiloBaTHCA 3a/IEXKHO
Bif iHmUBifya/nbHMX 0OCOOMMBOCTEN BU-
XOBaHIiB, KOJIEKTMBHOTO BIUIMBY. Tomy
aBTOP MiAKPECIIOE, 10 GOPMU HaBUYAHHS
He MOXXYTb OYTU CTaIMMU i MalOTh LIN-
poky kracudikanimo [2, c. 211]. H. Kamu-
Ta HOBOLNUTD, O (pOpMaMy HaBYAHHA €
crenjanbHi KOHCTPYKUIl, AKi 3amexarb
BiJj 3MICTy Ta HaIIpsAMKIB CaMOrO IIpoLie-
Cy HaBYaHHS, 110 OfHOYACHO 1 popmye 1i
ckmanosi [2, c. 230]. Ilig ¢popmammu Ha-

ByaHHa H. Skymko B6avae cmocobu
jioro opraisarii, sIKi GOPMYOTbCS iR
BIUIMBOM 3a3flaJierilb BI3HAYEHOIo II/Ia-
HY poO0THU BUK/Iafia4ya Ta y4HiB [2, c. 178].
I. 3aiiyeHko TpakTye popMyu HaBYaHHA
SAK BU3HAYHUI YMHHUK, SKUI Ja€ BifIo-
Bifib Ha MUTaHH:, AKUM YMHOM BOHO Mae
OyTu opraHisoBaHe, 3 YpaxyBaHHIM
cy6>eKTiB, MicIs, gacy Ta MetH |2, c. 193].

CxoXMMU € BU3HAYeHHA i 3apyOix-
HUX HayKOBLiB, AKi il MOHATTAM popmu
HaBYaHHA PO3YMIiIOTb MeXaHi3M abo X
CUCTeMY BIIOPANKYBAaHHS HaBYaJIbHOTO
mpoiiecy [6, c. 1], KOHCTPYKIito HaBYaIb-
Horo mpouecy [8, c. 210]. b. JInxados
TpaKkTyBaB (OpPMU HaBYaHHA, fAK IliNe-
CIIPSMOBAaHY, 3MiCTOBHY CUCTeMy Ii3HaH-
HA Ta BUXOBAHHA Y IIpoLeci B3aeMoOpil
BUMTeNs Ta YYHIB [4, c. 397].

Takum unHOM, mix OopMaMy HaBYaH-
HA [OLiTbHO PO3YMITM CK/IaJoOBi Ha-
BYaJIbHOTO IIpOIleCcy, CHOpsAMOBaHi Ha
AKICHY B3aeMOfil0 Cy0’eKTiB HaBYaHHSA
(yamTensa Ta y4HiB), AKa 3aMeXNUTb Bif
30BHILIHIX (MeTH, 3MiCTy) Ta BHYTpilIHIX
(iHEMBinyampHUX OCOGIMBOCTEN) ITOro
CKJIaJJOBUX.

Hespakarouy Ha pisHOMaHITHi K/1acn-
¢ikanii popm HaBuaHHA y Heparorini Ta
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IMEAKTHULI, OyIb-SAKa 3 HUX € JOPEYHOI i
IJIA HaBYaJIbHOTO IIPOLECY Y XOpeorpa-
&bil.

OpHi€ro 3 HalOLIBII NOLIMPEHUX €
knacudikanis H. BonkoBoi, sxa Bupinse
Taki GopMy HaBUAHHS:

1. 3a HampsAMKOM POOOTH BUUTE/LS: iH-
IVMBimyalbHA, TIPYyHOBa, (POHTaIbHA.
L. Jlepuep Ta M. CkarkiH obegHam ix y
€IVIHY TPYIy — 3arajibHi GOpMY HaBYaHHA.

2. 3a KpUTepieM BUKOPUCTaHHA JKe-
pen: cnosecHi (nmexuii, 36opu, becign Ta
in.), mpaktuuHi (exckypcii, 3ycTpiui Ta
in.), Haouni (doto, Bimeomarepiam, Bu-
CTaBKM Ta if.) [2, ¢. 211-212].

3asBKyali mmefaroru po3pisHANTH MO-
HATTA «$opMa HaBYaHHA», MiJ AKUM po-
3yMiloTh 3arajnbHi popmu (iHAUBiAyaIb-
HYy, IPYIOBY, (pPOHTANbHY) Ta MOHITTS
«popma opranisanii HaBYaHHA», Ke TIIy-
Ma4uTh CIIOCi6 opraxisanii HaB4aJIbHOTO
npouecy (Ypok, eKCKypcis, ceMiHap).

Y nmocnmifXeHHAX HE OMUHANCA yBa-
roo i muraHHsa ¢opM oprasisanii Ha-
BuaHHs xopeorpadii. Tak, Hanpukiag, A.
[lepuyk BupinMIa TaKi: TaHI[IOBa/IbHI Be-
4yopu, KoHuepry, ¢pectusani [11, c. 118].
JI. Bepmynmec ocHOBHOIO (oOpMOK Ha-
BYaHH: Xopeorpadii B6adae ypokx, i3 sxo-
rO BUOKDEMIIIOE BUAM: TPEHYBaJIbHMUIA,
HAaBYa/IbHUI, KOHTPOMBHUIT Ta iH. [1,
c. 18]. A. Tpery6oBa e ofHieo Gpopmoro
y mponeci HaB4aHHA xopeorpadii Hasu-
Ba€ YPOK-BiIKpUTe 3aHATTA Ta HETPaJu-
uitHy ¢opmy - Marictep-kiaac [9, c. 2,
c. 6]. Buxomsum 3 1poro crae 3posymi-
JIMM, 11O 3aTa/IbHOBifOMI popMu HaBYaH-
Hs1 IIElaroTiKy € ifeHTMYHNMY i3 Ppopma-
MM, SKi 3aCTOCOBYIOTbCA 1 MijJ 4Jac Ha-
BYaHHs xopeorpadii.

InpuBinyanbHa ¢opma HaBYaHHS y
[efarorili TpakTyeTbes, sIK popma 3a-
HATTS, sIKa Iepenbadae BUKOHAHHA Off-
HJM yYHEM KOHKDETHMX 3aBJlaHb, aJiall-
TOBAHUX IIiJj JIOTO piBE€Hb PO3BUTKY Ta
nifroTosku [3, c. 213]. Sk y negarorini,
Tak i y xopeorpadiyHOMY MMCTELTBI,
inguBinyanpHa ¢dopma mepemdavae mo-
6yIOBY HaBYa/IbHOTO IIPOL[ECY Y BUILALL
6esnocepenHbOI B3aEMOfil BUKIamava
Ta OFHOrO a60 Kinbkox yuHiB. Taka ¢op-
Ma HaBYaHHA xopeorpadil crpsMoBaHa
Ha peTelbHMII aHajli3 Ta BUIIPaBIEHHHA
ICHYIYMX IIOMWIOK TaHIiBHMKIiB, Ha-
OAHHA IOpajl BiJ BUK/Iajlada 10O BJO-
CKOHa/NeHHA TEeXHiYHOi, aKTOPChKOi
MarictepHocTi BuxoBaHuiB. Ilif vac Ta-
KUX 3aHATh SAKHANMIIOBHILIE BPaXOBY-
I0TbCA  IHAMBiAyanbHI 0co6MMBOCTI
Y4HiB, 110 Ja€ 3MOTY Y Haitbi/bII TOBHO-
MY BUITIAMIL POSKPUTH 3HAHHSA, HABUYKIU,
yMiHHS, 3aaTKU Ta 34i6HOCTI KOXXHOTO
3 Hux. ChOrofHi HaBYaHHA Ma€ 0cobuc-
TiCHO-OPiEHTOBaHMI XapaKTep, i nepex-
6avae HasgBHICTb IHAMBIZYaIBHOIO Iif-
XO#y Y HaBuanbHOMy mpomeci. Okpim
YIOCKOHAJIEeHHA 3HaHb, HAaBUYOK Ta
yMiHb y ranysi xopeorpadii, ocobucric-
HO-Opi€HTOBaHe HAaBYAaHHSA CIIPUSE PO3-
BUTKY (i3i0n0riyHNX, IYXOBHUX, ICUXO-
JIOTiYHMX, COLiaJIbHMX aCIEeKTiB PO3BU-
TKy autuHu [10, c. 62]. Ilpore, 1. 3aii-
4eHKO B IHAUBiAyanbHil Qopmi
HaBYaHHs BOava€ He JIIle IepeBari,
AKi IpOABNAITbCA B iHAMBimyamisanii
3MICTy, MeTOfiB, TeMIy HaBYaHHA, IO
[a€ 3MOTy y HaitbinbIiil Mipi cTBOpUTH
ONTMMAaJIbHi YMOBM J/I1 JOCATHEHHSA BU-
XOBAHIIMU OaXXKaHUX Pe3y/IbTaTiB, aje i
BUJi/IA€ HEMOMIKM — OOMEXXEeHHS CITiBII-
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paui 3 iHIIMMM TaHIIiIBHMKAMU, OPIEHTY-
BaHHA IMIIE Ha BUKIajada [3, c. 198].
Came TOMy HEMOXIMBUM € IIPOAYK-
TUBHe HaB4YaHHA Xopeorpadil 6e3 icHy-
BaHHA rpynoBoi ¢opmu 3anATh. lle 3a-
HATTA, fAKI Nepef6adyaloTh HAaBYAHHA Yy
BUIJIAMIL B3a€MOfIii BUK/Ia/laya Ta IPyIN
yuniB. Taka ¢opma e edeKTUBHOW He
JIMILE 3a paXyHOK OTPMMAHHSA 3arajabHOI
indopmauii Bix BukIagada sl HAKOMM-
YeHHA HOBUX, YJOCKOHAJIEHHA iCHYIOUMX
xopeorpadiYHMX 3HaHb, HABUYOK Ta
YMiHb, a 1 32 paXyHOK B3a€MOJIl i3 iHIIM-
MI YY9aCHUKaMU TPYIM, IO IIOPOIKYE
IIPaTHEHHA [0 MOKDAaILeHHs BJIACHOI XO-
peorpadiunoi komneteHTHOCTI. Taki Ha-
CTpOI BUXOBAHIIB IIiJj YaC TPYIIOBUX 3a-
HATb HalfyacTillle CIIOCTEPIraloThCs Yy
mpolieci 3aHATD 6anbHOI Xopeorpadiero,
Jie OCHOBHA MeTa TAaHIIiBHMKIB CIIPAMO-
BYETHCA Ha OTPMMAaHHA BUILVUX CIIOPTUB-
HUX TUTY/iB, IIO Deali3ye€TbCAd y XOfi
y4acTi y 3MaraHuax. Tomy, BiTdyTTs KOH-
KypeHLl [ IIbOro BUAY Xopeorpadid-
HOTO MICTeNTBa € HeoOXimHuM. Ha 3a-
HATTAX 3 6anpHOI XOopeorpadii rpymosa
¢dopma ix mpoBemeHHs € eeKTUBHOID,
OCKi/IbKM ITepe6adae KOMIIEKCHMIT PO3-
BUTOK TEXHIYHOI MaiiCTEPHOCTi TaHIIiB-
HYIKIB, Jja€ 3MOry e(eKTVMBHOI MiATOTOB-
KM IIiJi 9aC BUKOHAHHA AK BJACHUX TaH-
LIOBA/IbHUX €/IEMEHTIB Ta PYyXiB, TaK i
mapTiii mapTHepa abo mapTHepkm [5,
c. 205]. Ipynosa ¢opma HaBUaHHA XOpe-
orpadii € i HeOOXITHO I TUX CTHUIBO-
BUX HAaIPSAMKIB, KOTpi MalTbh 3a MeTY
CIIIIBHY yYacTh Y KOHKypcaX, decTupa-
NAX, KOHLEPTHUX NpOrpaMax, 10 BMMa-
ra€ y3TOIPKEHOI iA/NbHOCTI TaHIiBHUKIB
KoneKTuBY. Ha Takux 3aHATTAX BUKIagad

Mae 3MOTy IpalioBaT¥ HaJl TEXHiKOI
BUKOHAaHH:A, 3arajbHOI0 IOflayel0 TaH-
L0BasIbHOI KoMmosuii. Kpim Toro, rpy-
NOBi 3aHATTA CTUMY/IOITb MOJOLUINX
Y4YHIB JOCATTU PiBHA CTapUINX, i, AK Ha-
CIIiOK, CIIpUAE IX MPONYKTUBHIN HisAb-
HocTi [7, c. 7]. EdexTuBHicTD rpymoBux
3aHATb TaKOXX BOAYAIOThb Y PiBHOLIIHHO-
MY MiAXopi BUKIafjada y poboTi 3 Komek-
TUBOM, KOJIU JiTH Pi3HOrO piBHA Mifro-
TOBKM BUKOHYIOTb 3aB/IaHHA OJHAaKOBOI
CK/JIaHOCTi, IO JOIIOMara€e BUXOBaH-
IAM HU3BKOTO a00 CepefHbOro piBHA
IiATOTOBKM BUKOHYBATH 3aBaHHA 6i/Ib-
IIOro OO6CATY Ta BUINOTO PiBHA CKIafi-
HOCTi, 1[0 MOKpally€e iX TAaHLIOBATIbHY
maiictepHicts [12, c. 2].

®ponranpHa popma sBysIE COO0I0 Ii-
ANbHICTD TPYNM Y4YHIB, fAKi CIUIbBHUMU
3YCUUIAMM JOTYyYaloThCA O BMKOHAHHA
OJJHAKOBOT'O 3aBJaHHsA, BUPIIIYIOTh IPO-
6meMu y XOpi 1ioro pearisarii, 06roBopro-
I0Tb pe3y/IbTaT, PpoO/sATh BUCHOBKU [3,
c. 212]. V Takmit croci6 BuKaamay Mae
MpanloBaTy 3 yCiMa YYHAMM OJJHOYACHO Y
Xo[i IIOfjaHHs HOBOTO ab0 0OTOBOpeHHs
BJK€ BiJJOMOro0 IM MaTepiay, CIIiJIKyBaTy-
c1 3 HMMU, HaJjlaBaTy IOpajy, CTaBUTHU
NATAaHHA YYHAM Ta BifIIOBiflaTy Ha BU-
HUKJ/I y HMX 3anuTaHHA. Hamra mpaktuda-
Ha JisUIbHICTD IOKa3ana, 1o Taka popma
MPOBEieHHs 3aHATh 3 Xopeorpadii € pe-
3yNIbTaTUBHON, OCKINbKM BUK/Iafad, MO-
JalouM MaTepian y4HAM, 3aBJAKM CTBO-
peHHI0 Ipo6eMHOI CuUTyalii, iHTepak-
TUBHMX BIIPaB, JA€ 3MOTY JIiTAM CIIiIbBHO
3 HUM OOTOBOpIOBATK IIi IUTAHHSA, Ha
BIACHOMY IIpUK/Iaji ab0 IpUKIIaji OfHO-
IO 4YM KiJIbKOX YYaCHUKIB IpylM aHali3y-
BaTy IlepeBary Ta HeJOMiKM Y BiiTBOpEH-
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Hi IeBHUX TAHIIOBAJIbHUX PYXiB, €/IEM€H-
TiB, po6UTM BMCHOBKM Hpu Po6OTI Hax
c00010, He IONYCKATY BYAB/ICHUX paHille
HOMIIOK Y cebe abo cBOix Komer. Y pe-
3ynbTaTi 3aCTOCYBaHHA (QPOHTANbHOI
(b opMu HaBYAHHS YYHI HABYVMINCA aHATIi-
3yBaTU He JIMIIE BJIACHI, a 11 IOMWIKY iH-
IIMX YYaCHMKIB KOJIEKTUBY, CIIIbHUMUI
3YCUIIAMM 3HAXOUTU BUXIiJ| 31 CK/IaJiHOI
a60 mpobneMHoi cuTyarii.

Are icHye it iHIIIa TOYKa 30py IpO Te,
[0 Ha 3aHATTAX 3 6anbHOI xopeorpadii
3acTocyBaHHs (pOHTaNbHOI popMM Ha-
BYaHHs € HalOIbII JOLIIBHOIO Iiff Yac
IIPOBEMIEHH JIMIIE OKPEMUX CIIeLiamis3o-
BaHMX 3aHATb — PO3SMUHKMU, PO3BUTKY
¢isnuHux 3pibHOCTEN yuHIB [5, c. 205].
Bupginsots, mo i y gaHoi popmy HaBYaH-
HA iCHYIOTb HENOMIKM: 3a/y4eHHA JiTel
IO EAVHOTO TeMITy pOOOTI IIPK TOMY, 10
KOXXEH 3 HUX Ma€ Pi3HMII PiBEHb XOpP€O-
rpacdivnoi um ¢ismyHOI HiATOTOBKM, Y
3B’SI3Ky 3 YUM [iTV HIDKYOTO PiBHA Iif-
TOTOBKM IIOTpebyIoTh Oimbille yacy Ha
BUKOHAHHS 3aBIaHH, O1/IbII peTeNbHOTO
J10ro MosicHeHHs [3, ¢. 213].

Toxx 3a paxyHOK iCHyBaHHA II€BHUX
HEMONIKIB KOXXHOI 3 IIepepaxOBaHMX
¢dbopM HaBYaHHA, Xopeorpady, Tak caMo
AK 1 meparory, e)eKTUBHOIO XOpeorpa-
(bivHOI0 HiATOTOBKOI BBaXKAIOTh TY, KO-
Tpa Iepef0adae KOMIIEKCHE 3aCTOCY-
BaHHA ¢opM opraHizanii samars [5,
c. 205; 4, c. 398]. Kpim Toro, HaykoBIi
TOBOIATD, 1[0 3aCTOCYBAHHA JIMILIE OfHi-
€l 3 ¢opM HaBYaHHsS Mae YaCTKOBE Ha-
BYa/IbHO-BUXOBHE 3HA4YE€HH:A, OCKITbKU
Jla€ 3MOTY PO3KPUTH JMIIE NIEBHY TPYIy
MOHATD, 3HaHb, HABUYOK, YMiHb. Y TOI
Ke 4ac 3aCTOCYBaHHA CMHTe3y (opM Ha-

BYaHHA (QOpMye y BUXOBAHIIB CUCTEMHI
3HAHH:, J]a€ 3MOTYy IOEJHATY Ta HajaTu
y3arajibHEHOTO XapaKTepy ICHYYUM
3HAHHAM, HaBMYKaM Ta YMiHHAM, TOMY i
Ma€ ITO3UTUBHMII 3arajIbHUI HABYa/IbHO-
BUXOBHMII BIUIMB Ha ocobucticth [3,
c. 195].

Bpanuit Bubip ¢popm opranisarii Ha-
BYaHH:A y Xopeorpadil Mae He MeHII Ba-
TOMUI BIIMB Ha PO3BUTOK TAaHIIOBAJIb-
HOI MaJicTepHOCTi y4HiB. BoHmu TicHO
IOB’s13aHi i3 ¢opMamm opraHisanii Ha-
BYaHHA y Hefarorini Ta augaktuii. IIpo-
BigHOI0 opmoro opranisalii HaBYaHHS
HAyKOBIl BOAYaloTh YPOK, Iif SIKUM pO-
3yMilIOTb HaBYaJbHO-BUXOBHMII IIPOILEC,
SIKVIT 3[IMICHIOETBCA J10T0 Cy6’eKTaMy, i €
JIOTiYHO 3aBepLIEHMM Ta OOMEXEHUM Yy
vaci mporecoM [3, c. 204; 4 c. 404; 1,
c. 18]. Toxx My 6aummo, IO PO3ITISHYTI
¢opmu HaB4yaHHs (iHEMBigyanbHa, Tpy-
moBa, (POHTANbHA) MAIOTh 3[iICHIOBA-
TIHCA, TIEPEBaXKHO, Y MeXXaxX YpouHoI Gpop-
MU, Ji¢ BiA7IbHICTh BUKI/Iajada Ta Y4YHIB €
006Me>XeHOI0 Y Yaci, Ta Mae Ha MeTi Ipo-
BefleHHsA HaBYa/JbHOTO-BUXOBHOI [is/ib-
HOCTI.

Xopeorpadu-negarorn BUAIIAOTD
okpeMi BuIM YpokiB xopeorpadii. Ha-
BYaJIbHUI YPOK, AKMJ CIPSAMOBAaHMII Ha
3aCBOEHHS VYHAMM HOBOI iHdopmanii,
TAHIIOBATIbHNX, (Ii3UYHUX eTIeMEeHTIB,
pyxiB. TpenyBanmbHUI1 YPOK — Ma€ Ha MeTi
IIONIEPENHIO IiATOTOBKY OPraHi3My TaH-
[[iBHUKA [I0 3aHATTS, 36epeXXeHHs iCHYI0-
4Oro TaHII0BaabHOrO piBHA [1, c. 18-19].
Kpim nporo, TpeHyBanbHi ypokn € edex-
TUBHVMU IS HiABUILEHHs Xopeorpadid-
HOI MaliCTepPHOCTI Y XOfii 6araTropa3oBoro
IIOBTOPEHHA OKPEMMX €J/IEMEHTIB Ta py-
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XiB. YpOK-pO3MMHKA — Ii€ 3aHATTH, sAKe
nepenbavae ¢isuyYHy MiATOTOBKY Y4HIB
LIJIAXOM BMKOHAHHA CIIENia/IbHMX BIIPaB
JULA THYYKOCT] Ti/Ta, eTacTMYHOCTI M A3iB.
KoHTpO/NbHMIT YpOK Ma€ IPOBORUTHCDH
MicIsA Hel0JJaBHbOTO O3HAIOMJIEHHA
Y4HIB 3 HOBOKO iHQoOpMaliero 3an/s me-
peBipky epeKTUBHOCTI II 3aCBOEHHS Ta
YMiHHA IPaKTUYHOTO 3aCTOCYBaHHA.
TicHO TOB’I3aHNM i3 KOHTPOITBHUM € I10-
Ka30BUI1 YPOK, KOTPUII Ma€ Ha METi BU-
ABJIEHHA PiBHA 3aCBOEHHA HOBOTO MaTe-
piany 3a meBHuMi mpoMmikok wacy [1,
c. 19].

OpHum i3 BUJIB IIOKa30BOTO YPOKY €
BifIKpUTE 3aHATTSA, Ha AKOMY y4YHi MalOTh
IIPOJIEMOHCTPYBATy BJIACHUII PiBE€Hb XO-
peorpacdiyHOi MiATOTOBKM 3a IEBHMII
MPOMIXKOK 4acy. Jledxi focmigHuKy BuUpi-
JIAIOTH BiJKpUTE 3aHATTA, AK OKpeMy
¢dopmy opranizanil HaB4aHHA [9, c. 2].
Take 3aHATTS € HEOOXIJHNM SIK [/IA TIepe-
BipKM PiBHA TaHIIIOBA/JIbHOI MaiiCTEPHOC-
Ti Y4YHIB, TaK i I BUABJIEHHA HEJOJIKiB
Ta MPOTa/IMH 3 METOIO iX ycyHeHH:A. Kpim
TOTO, BiIKPUTi 3aHATTA CHPUAIOTH IICU-
XOJIOTiYHiM ITiArOTOBIIi BMUXOBaHIIB JO
ny6/IiYHMX BUCTYIIIB.

OpHi€ro 3 HailOiNbII BXXIMBUX HOPM
HaBYaHHA [I714 MiJBUIEHHA PiBHA XOpeo-
rpacivyHOi MaiiCTepHOCTI AiTell € TaHIIIO-
Ba/JibHi Be4YOpM, Ha AKUX YYHi MarOTh
3MOTY aKTUBi3yBaT/ Ta IPOABUTH BIaCHY
TBOPYY iHil[iaTUBY, NIJIAXOM 3aCTOCyBaH-
HA Ha6yT1/1x KOMITIETEHIIINT y 3a3/[ajerigb
HiIrOTOBIEHIT abo iMIIpOBi3OBaHil Cio-
JKeTHIiMl XopeorpadiuHiii MOCTaHOBLI.
TaH1I0Ba/IbHI BEYOPH € OTHOYACHO i PO3-
Barorw A [JiTell, OIIOCEPENKOBAHOK Ta
KEepOBaHOIO BUKJIaflaueM. TaKMM UMHOM,

BifOyBa€eTbCs IOBTOPEHHA Ta 3aKpilieH-
HA paHillle 3aCBOEHOrO MaTepiamy, Bifi-
NpallbOBAHOI TEXHIYHOI MalCTEPHOCTI
miteit [11, c. 118]. BaxxnuBum dakrom y
NpOBEJEHHI TaHLUIOBaJlbHUX BEYOpPIB €
Bi[ICYTHICTb IIOIIE€PENHDO] iX MiATOTOBKM,
peneTnLiil Ta po3y4yBaHb HOBOTO Mare-
piany, 110 a€ 3MOTY KOYKHOMY Y4HIO Bifi-
YyTM BIACHMII piBeHb XopeorpadivHol
MaJICTEPHOCTi, 3JaTHOCTI IIPOABIATU
TBOPYY iHilliaTUBY, MOXXMBOCTI aJanTy-
BaTHUCA 10 HECTaHJaPTHUX CUTYaIill.
Taka ¢opma opranizauii xopeorpa-
iuHOI [iATPHOCTI SIK KOHLEPTH, TaK
CaMoO € BaXX/IMBOIO [I/IA TePeBipKM piBHA
TAHIIIOBa/JIbHOI MaJICTEPHOCTI y4HIB, IX
aganTanii mo myOmivYHMX BUCTYIIB, BHU-
ABJIEHHA Ta BUIIPAB/IEHHA HENOJIKIB i
MIOMWIOK Y XOfji BUKOHaHHA XOpeorpa-
¢iunoi komnosumii. A. IlleBuyk 3a3Hauae,
III0 TIPOBefeHHS KOHLEPTIB € HaibimbuI
HeOOXimHMM [y1d [iTell [MOWIKiZIbHOTO
BiKYy, fAKi 3alliKaB/IeHi y Ipe3eHTallil Bjac-
HUX JIOCATHEHb Ilepefi 6aTbKaMM Ta IIy-
6mxoro [11, c. 120]. Taky >k BaknuBy
ponb BOHA BiBOAUTD i TaHLIOBAIbHUM
dectuBanaM, ki Bifi KOHLEpTIiB Bifpi3-
HAKTbCA MAacOBICTIO Y4YaCHMKIB, IO
crpusie GOpPMYBaHHIO 3JaTHOCTI [0 OLii-
HIOBaHHA He JIMIIE BIACHMX TAHIIOBA/Ib-
HUX JOCATHEHD, a JI NIOPIBHAHHA 3 iHIIN-
M1y BMKOHaBLAMM. HaToMicTh, He BapTO
criBBifHOCKUTH (pecTMBai i3 KOHKypca-
M, SIKi MaIOTb Oi/bllle IICUXOMOTiYHe Ha-
BaHT)KEeHHs Ha yYacHuKIB [11, c. 123].
Toxx Mu 6aummo, 1o BRaauit BuOip
¢dopM xopeorpadivHoi gismbHOCTI, 1i Ha-
BYA/IbHOI Ta IIiJJCYMKOBOI Oprasisanii,
Mae€ Ba)X/IMBE 3HAYEHHA He JINIIe 1A ITij-
TOTOBKM Ta 3POCTaHHsA pPiBHA TaHIIO-
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BAJIbHOI MaJMCTEPHOCTi y4HIB, ajie i mid
CTUMY/IIOBAaHHA J[isiZIBHOCTI OpraHismy,
aKTMBi3alil BCiX JIOrO CUCTEM, PO3BUTKY
M’s13iB, CTAHOBJIEHH cepy pyxiB, MOTO-
PYKM, COPUIHATTA HaBKOIMUIIHBOIO CBi-
Ty, HOPMAaJbHOTO IICUMXi4HOTO CTaHOB-
JIEHHA, IO € HaJ3BUYAllHO BaXK/IMBUM Yy
PO3BUTKY JOLIKIBHAT Ta HiTeil MOJIOJ-
LIOrO LIKiZIbHOTO BiKYy.
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IHTEHCUBHICTD IIOTTIMHAHHA BAJKKUX METAJIIB

3EPHOM ITIIEHUIII O3UMOT

I'ynon I.B.

Kanpupaar cinbcbKorocnofapchbKux Hayk BiHHMIIbKUIT HallioHa/TbHMIL aTpapHMit

yHiBepcuTeT

Kiro4oBi croBa: Baxxki MeTanu, 3epHO, MIIEHNIS 03MMa, IOIIMHAHHSL.
Keywords: heavy metals, grain, winter wheat, absorption.

OcranHiM wacoM 3pocia Hebesmeka
3a0pyOHEHHA arpoeKOCUCTeM BaXKKUMMU
MeTajaMy Ta iX Mirpanii i HAaKONMYEeHHS
y INPOMOBONIBYiN IPOAYKII BUPOLLyBa-
HUX KynbTyp. BoHa BM3Ha4aeTbcsA 3poc-
TalUMMU 0OCATaMM BHECEHHSAM MiHe-
panbHUX [OOPMB HA CITBbCHKOTOCIOAAp-
CbKi ITOCiBM Ta iX IepeMillleHHAM 3 I'PYH-
Ty y pocnunnm [1].

IHTEHCUBHICTD NOIMMHAHHA Ba)KKUX
METasiB 3 I'PYHTY POCIMHAMMU BU3Ha4a-
€TbCA TOKa3HMKOM — Koedil[ieHTOM Ha-
Konm4eHH:. Bi ABisA€e co6010 BimHOLIEH-
HsA KOHIIEHTpallil IEBHOIO Ba)XKKOTO Me-
Tajly y POCIMHI O KOHLIEHTPALil pyxo-
MUX (HOpM BaXXKOTO MeTany y IPYHTi Ta
BU3HAYA€ThCA 3a popMyIolo:

K, =C/C, (d.1)
me: K - Koe(illieHT HaKOMMYeHHS
Ba)KKOTO MeTaly Y pOCINHI;

C, - dakTidHa KOHLIEHTpALli BAXKKO-
rO MeTajy y pOC/INHi, MI/KT;

C, - daxruyHa KOHIIEHTpallisi pyxo-
MUX GOPM BaXKKOTO METaNy y IPyHTI, fie
BUPOIIYETbCA POCINHA, MI/KT [2].

YMOBOIO OfiepXKaHHs 0Oe3IeYHOro 3a
BMICTOM BaXXKMX METaJliB YPOXKalo Cijib-
CBKOTOCIIOIAPCHKIUX KYIbTYD € MiHiMab-
He 3HaJYeHHA KOeillieHTy HaKOIMIYeHH:.
Ha 1eif mokasHUK BIVIMBAIOTh MOKa3HUKI
POLIOYOCTi IPYHTY, CTiJIKICTh POCIMH IO

NIOI/IMHAHHA TOKCUKAHTIiB, MET€OPOJIOTid-
Hi YyMOBM, KOHIIEHTpalLis pyXxoMux ¢HopMm
Ba)XKMX MeTaJIB y IpyHTi [3].

IcTroTHMIT BNNIMB HAa PYXOMICTb BaXK-
KX METaJliB y IPYHTi Ta IMOBIPHICTb IX
MIOITIMHAHHA POCIMHAMU, 3[iJICHIOIOTb
MOTIEPENHMKN OCHOBHUX KY/IbTYP.

ToMy MeTO0 HalllMX JOCTIIKeHb 6y10
BU3HAUUTU iHTEHCUBHICTb IIOIIMHAHHA
BOXKMX METa/liB 3€pHOM IIIEHMI O3U-
MOI, BUPOIIleHOl mic/si 6060BUX IoIepe-
OHUKIB: JIIOLIEPHU IIOCIBHOI, KOHIOIIVHY
JIy4HOI, ecIapleTy IMillJaHOTo, 6ypKyHY
6i/10T0, JISIBEHIII0 POTATOrO Ta KOB3JIAT-
HUKY CXiJJHOTO.

Hocnipxennsa nposogunucsa y Hayko-
BO-IOCTIIIHOMY TOCIIOZIApPCTBi «ATpOHO-
MiyHe» BiHHMIIBKOrO HaIjiOHa/JIbHOTO
arapHoro yHiBepCcUTETY Ha CipMX omif3o-
TEHMX IPYHTaX CepPeJHbOCYIIIMHKOBOIO
MexaHiuHoro ckmapy. JlabopaTopHi aHa-
M3y 3piiicHIoBanmM y BiHHuubkiin ¢imil
Jep>xaBHOI ycTaHOBY IHCTUTYT OXOpOHM
IPYHTiB YKpainu. BuBuanu HacTymHi
Ba)XKi MeTajn: CBUHEeIb, KagMill, Mifgb Ta
LVHK.

Pesynbratu pocnimkennb. KoeginieHt
HaKOIMYEHHA CBUHIIO 3€PHOM IIIEHUI
03JIMOI, BUPOILIEHO] ITiC/IA TPaguLiliHOrO
IoIepeflHNKa — KYKYpyA3M Ha CHJIOC,
CTaHOBMB 2,22. BupoiyBaHHA HIIeHNIN
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Tabnuus 1.

Koed_JiuieHT HaKOMWYEHHS BaXKKMX MeTaniB y 3epHi NieHWLi 03MMOi 3anexHo Big nonepe-

OHUKIB

NMonepenHuk Pb Cd Cu Zn
JliouepHa nocieHa 1,07 0,73 16,72 23,66
KoHowmHa nyyHa 1,18 0,85 19,40 26,05
EcnapueT niwanun 1,43 1,70 22,95 34,63
BypkyH 6inun 1,42 1,14 21,50 28,17
JlagBseHeup poratui 1,82 1,82 25,62 34,71
Ko3naTHuKk cxigHuin 1,27 1,00 20,25 31,16
Kykypyasa Ha cunoc 2,22 2,13 29,15 42,50

o3umoi micma 6060Bux 6GaraTopivHMX
TpaB CIPUAIO 3HIDKEHHIO Koe(illieHTy
HaKONMYEHHA CBMHIIIO 36pHOM IIIEHUII
o3umoi Ha 18,0-51,8 % (tabm. 1.).

KoedirieHT HaxonmmyeHHs KapMiro
3€pHOM IILIEHNIi 03MMOI IIiC/IA IoIepe-
OHMKA KYKYPyAsu Ha CMUIOC CKnmas 2,13.
BupomyBaHHA NIIEHMII O3MMOI MiC/IA
6060BUX 6araTOpiYHMX TpaB 3YMOBUIO
3HIDKeHHA KoedillieHTa HaKOIMYeHHS
KajMiro sepHoM Ha 14,6-65,7%, opiBHA-
HO 3 TPafiMLIifiIHUM IIOIEePENHNKOM.

KoedirienT HakommueHHs Mifmi 3ep-
HOM TIIIeHNIH cTaHoBuB 29,15. Bupomy-
BaHHA MIIeHUIH o3muMoi micna 6060Bux
6araTopiuHyuX TpaB SHIDKYE Koe(illieHT
HaKomM4yeHHs Mifmi Ha 12,1-42,7 %.

KoeoimieHT Hakomm4yeHHS LUHKY
3€pHOM ITHIEHNIi O3MMOI ITiC/IA IIoIepe-
JHUKa KYKYPY[3¥ Ha CHJIOC CTaHOBUB
42,50. BupomyBaHHA MIIEHUI O03MMOI
micns 6060BMX 6araTopiyHMX IoIepe-
IHUKIB 3HIDKYE KoeillieHT HaKoImMdeH-
HA OVHKY Ha 18,3-44,3 %.

Harimenmmit koedillieHT HaKOIMYeH-
HA 3a yciMa JJOCTi/PKYBaHMMM Ba>KKMMU
MeTa/JlaMM CIIOCTEPIra€TbCA MiC/A IOoIle-
PefHMKA JIIOLEePHY IIOCIBHOI.

BucnoBku. IIpu 3abpynHeHHi cinb-
CbKOTOCIIOJIAPCbKUX IPYHTIB PyXOMMMU

dbopmaMy BaKKMX MeTaliB, iHTEHCUB-
HICTDb iX HaKOIMYEHHA POCIMHAMU 3ajie-
XKUTD Bif momepenHukis. Yci 6060Bi 6a-
raTOpi4Hi TpaBM y AKOCTi IONEPENHUKIB
MIIEHNIi O3MMOI CIIPUAIOTH 3HVDKEHHIO
koe(illieHTa HAaKONMYeHHA CBMHII0 Ha
18,0-51,8 %, kagmiro — Ha 14,6-65,7%,
Migi - Ha 12,1-42,7 % i uuHKy — Ha 18,3-
44,3 % TOPIBHAHO 3 TPAJAMULIIHUMMU IIO-
nepegHyukamu. Cepel HOCTiIKyBaHUX
6060BUX IIONEpefHNKIB HallMeHIIe Ha-
KONMYEHHA YCiX BaKKMX METaJliB 3€pPHOM
MIIEHNII O3MIMOI CIIOCTEPIraeThCs IMiC/IA
JIIOLIEpHY ITOCiBHOI.
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BIUIMB BOBOBVIX BATATOPTYHVMX TPAB HA 3HVUKEHHA
BMICTY BAJKKINX METAJIIB ¥ 3EPHI IIINEHNUIII O3MIMOI

Tkauyk O.II.

HOKTOp CiTbChbKOTOCIIOAAPChKIX HAayK BiHHMIIbKIII HAalliOHA/IbHUIA arpapHUi

yHiBepcuTeT

KmouoBi cmoBa: 606081 6aratopivsi TpaBy, BUPOIIyBaHH:, BaXKKi MeTasN, 3epHO,

MNIIEHUIA O3MMa.

Keywords: legumes, perennial herbs, cultivation, heavy metals, grain, winter

wheat.

3epHOBe rOCHOfIapPCTBO YKpaiHu pos-
BMBA€ETbCA 3a IHTEHCMBHUM NPMHIUIIOM:
BJMICOKi Ta HAJIBUCOKi HOpMM MiHepajb-
HUX JOOPUB, YacTe 3aCTOCYBAHH MECTU-
LMZiB IIPY BUPOLTYBaHHI OCHOBHMX 3€p-
HOBUX KYNbTYp CIPUAE OTPUMAHHIO BU-
COKMX PpiBHIB ypoXaliHOCTi. 30KpeMa,
TOCIIOJAPCTBA, IO 3aCTOCOBYIOTh TEXHO-
noril iHTeHCMBHOI XiMi3alii 3emmepo6-
CTBa OTPUMYIOTb Ho 7,5-8,0 T/ra 3epHa
nieHnui o3umoi ta 10,0-12,0 1/ra 3epHa
KyKypynsu [1]. Bkasasi KyneTypu mopsp
3 COHAIIHMKOM Ta pillaKOM O3VMUM €
OCHOBHMMIU €KCIIOPTHUMU Ta OI0[PKETO-
HaTOBHIOIOUMMM KyIbTypaMM CilIbChKO-
FOCIOAapChKOro 6i3Hecy.

3a obmexxeHOro HabOpy KyIbTyp y
CYYacHill CiBO3MiHi IIOIIMPEHNM ABUILEM
€ HEONTUMaJIbHE YePTyBaHHA KyNbTyp Ta
noripiieHHA (piTocaHITapHOrO CTaHY IO-
ciBiB. lle, y cBo0O uepry, Bumarae 36i1b-
IIeHHs 06CATiB aHTPOIIOT€HHOTO HaBaH-
TaKEHHS Ha arpoexocucTemu [2].

3a TakKuMX YMOB BeN€HHS arpapHOro
BUPOOHUIITBA 3pOCTAa€ IMOBIpHICTb Ha-
KOIMYEHHA TOKCMYHMX PEYOBUH, 30Kpe-
Ma Ba)XXKUX METaJIiB, Y 3€pHi BUPOIyBa-
HUX KYZIbTYp. BoHM 37aTHi BKIroyaTucs y
TpodiuHi IAHIIOTY, MIrpyBaTH 3 IPOLYK-

TaMM Xap4yyBaHH: JI0 OpTaHi3My JIIOAVHMA
Ta oTpytoBaTy itoro [3]. Cepen Benukoro
PI3HOMAHITTSI Ba)KKMX MeTajiB Habinb-
IIOI0 TOKCUYHICTIO IO BiHOIIEHHIO IO
KUBMX oprauismiB Bonopitors Pd, Cd,
Cu, Zn [4].

MerTol0 Hamux H[OCHifXKeHb O6y10
BCTAaHOBUTYM Yy 3€pHI MIIEHULi 03UMOI,
BUPOILEHOI 32 TE€XHOJIOTiAMM iHTEHCUB-
HOro 3eMepo6CTBa, (paKTMYHMIT BMICT
Bakkux meranis Pd, Cd, Cu, Zn Ta Bus-
BUTU BEMMYMHY 3HIDKEHHs iX KOHIeH-
Tpalii Ipy BUPOILYBAaHHI MIIEHNUIIi O3M-
MOI TiC/Is monepenHMKiB 6060Bux Oara-
TOPiYHUX TPaB.

IlonboBi mOCHiIpKEHHA MPOBOAUINCA
y HayxoBo-gocnigHoMy rocmogapcTsi
«ArpoHOMiuHe» BiHmHUIbKOTO Halio-
Ha/IbHOTO arpapHOro yHiBepcuterty. Y
SIKOCTI IONEpPENHMKIB IIIIEHMI] 03MMOL
BUBYA/IM LIICTh BUZIB 60060BUX GaraTo-
piuHUX TpaB: moLepHy mocisuy (Medicago
sativa 1.), xontomuny nyuny (Trifolium
pratense L.), ecmapuer milmaHui
(Onobrychis arenaria Kit.), 6ypkyH 6innit
(Melilotus albus L.), naxBeHelb poraTuit
(Lotus corniculatus L.) Ta KO3IATHUK
cxiguuit (Galega orientalis Lam.). JIabo-
PpaTOpHi aHa/Mi3M 3epHa Ha BMICT BaXKKUX
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Ta6bnuus 1.

BmicT Baxkkux MeTaniB y 3epHi nweHuui 03nmoi 3anexHo Big nonepeaHukis (HAI «Arpo-

HoMiYHe», cepenHe 2014-2017 pp., Mtm)

MonepenHuk Pb, mr/kr Cd, mr/kr Cu, Mmr/kr Zn, Mr/kr

JTiouepHa nocieHa 1,86 £0,01 0,16 £0,002 4,18 £0,02 24,84 £0,03
KoHlowmHa nyyHa 1,67 £0,01 0,16 +0,001 3,88 +0,02 21,62 +0,02
EcnapueT niwanun 1,58 £0,02 0,17 0,001 3,90 £0,02 22,16 £0,01
BypkyH 6inun 2,07 0,02 0,17 0,001 4,30 0,02 24,22 +0,01
JlapBereup poratun | 2,23 +0,02 0,20 +0,002 4,61 0,02 22,56 +0,01
Ko3naTHuK cxigHui 1,83 £0,02 0,13 £0,002 4,05 10,01 25,24 0,01
Kykypyasa Ha cunoc | 3,90 +0,02 0,34 +0,002 9,91 +0,02 39,95 +0,02

MeTaJliB IpoBogwIy y BinHumbkin ¢inii
Jep>kaBHOI ycTaHOBY [HCTUTYT OXOpPOHU
I'PYHTIiB YKpainn.

3a BMKOPUCTaHHSA TPafUILilIHOTO IO-
IepefHMKa IIIIEHNII 03MMOI — KYKyPy#3yu
Ha CUJIOC, BMIiCT CBMHIIIO Y 3€PHi CTAHOBUB
3,90 mr/kr. BupomysanHa mmeHnni o3n-
Moi micnst 6060Bux 6GaraTopiyHMX TpaB
CIpUAE 3HVDKEHHIO BMICTY CBMHLIO Yy iI
3epHi Ha 42,8-57,2% (tabm. 1).

BmicT xagMilo y 3epHi IIeHui o3u-
MOI, BUPOILIEHiil Mic/d TPagULiliHOTO Mo~
nepegHyKa craHoBuB 0,34 mr/kr. IIpnm it
BUPOLIYBaHHI micna 6060Bux 6araropiv-
HMX TPaB BMICT KafIMil0 y 3€pHi IIIIeHNII]
03yMoi 3MeHIMBcA Ha 50,0-61,8 %.

BupowmysanHa nmenunni o3uMoi Imic-
1 6060BUX HaraTopivHMUX TpaB CIpUsE
SHVDKEHHIO BMICTY Y ii 3epHi Mifi Ha 53,5-
60,8%, uuHKy — Ha 36,8-45,9%, mopiBHA-
HO 3 TPAaJUILIi/IHUM IONEPETHNKOM — Ky-
KyPYyA3010 Ha CUJIOC.

Cepen mocmimxyBannx 6060Bux 6ara-
TOPIYHNX TPaB HAVOUIBIINIT TO3UTUBHIIL
BI/IVB Ha 3MEHIIEHHs BMIiCTy CBUHIIO Y
I'PYHTi 3[Ii/ICHIOE IIOIEPEJHUK €CIapLeT
nimanwit (Onobrychis arenaria Kit.), xan-
Mmilo - Ko3maATHMK cxigHuit (Galega
orientalis Lam.), Mifi — KOHIOIIMHA JIy4Ha

(Trifolium pratense L.) i ecnapuer mila-
uuit (Onobrychis arenaria Kit.), uuHKy -
koHtomyHa ny4Ha (Trifolium pratense L.).
BucHoBku. OTXe, BHUPOLIYBaHHS
MueHuIi o3umol micina 6060Bux 6araro-
PIYHUX TpaB: MoLiepHY OCiBHOI (Medicago
sativa 1.), xontouvuy nyunoi (Trifolium
pratense L.), ecmapuery mimjaHoro
(Onobrychis arenaria Kit.), 6ypkyny 6imo-
ro (Melilotus albus L.), nagBeHI0 poraTo-
ro (Lotus corniculatus L.) Ta KO3TATHUKY
cxigHoro (Galega orientalis Lam.). cnpusie
3HIDKEHHIO BMICTY CBMHIIO Y 1I 3€pHI, I10-
PIBHAHO i3 TpaguLifiHMM IONEPEeSHN-
KOM — KYKYPyfI300 Ha CM/IOC — Ha 42,8-
57,2%, xagMmito — Ha 50,0-61,8 %, Mmifi — Ha
53,5-60,8%, uuHKy — Ha 36,8-45,9%.
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MODERN GENDER COMMUNICATIONS IN UKRAINE

Chornodon M.I.
Candidate of Social Communication

The need to promote the equal oppor-
tunities for their self-actualization is on
agenda to-day. Hence our study is aimed
at defining the gender factor in historical
discourse. In order to achieve the goal of
research we are to review related gender
works of both the foreign and Ukrainian
scholars and clarify the concept of «gen-
der», then to understand the development
of gender issues and identify characteris-
tics of gender factor.

The research subject for the gender
studies includes the aggregate difference
between men and women, as well as their
similarity and the presentation of mail
and female in mass media.

Along with the increasing number of
scientific papers dealing with the gender
differences in language, including texts
(media materials), the scientific investi-
gations, dedicated to the analysis of mul-
tiple linguistic resources for gender mani-
festation in different cultures, have been
published. A clear distinction between
«sex» as a biological category and gen-
der, which is understood as a relationship
of belonging, expectations and knowl-
edge related to the perception of «femi-
ninity» and «masculinity» in the society
is important for Women’s Studies. The
socio-cultural nature of gender as a social
sex is that it is an ideological construct
which accumulates an idea of what it

means to be a man or woman in this or
that culture. In other words, gender is a
concept that traditionally rooted in living
conditions, rules and customs of the par-
ticular culture.

«Gender in the broadest sense of the
word is a sex of a person perceived by
society: by family, friends, colleagues,
classmates, passersby, etc. In a narrow
sense a social sex, that is sex, «attributed»
to a person on behalf of the Society by the
authorities, or in other words a passport
sex in the documents. [3, 44].

Gender as a complex social phenom-
enon shows the differences between male
and female roles in social, behavioral,
mental and emotional aspects. The gender
issues formation is one of the main as-
pects of the public life democratization.

The internal trends of modern society
as well as the activity of the most influen-
tial international organizations prove it.
For example, the UN program «Develop-
ment of Women» has documented the
gender equality. It states that women are
untapped human resources and they can
decisively influence the further develop-
ment of mankind. However, in practice
gender stereotypes still prevail in the so-
cial and individual consciousness, hinder-
ing the social progress and democracy.
The political, economic and cultural fu-
ture of society in many points depends on
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the stereotypes breaking. And it must take
place primarily on the paradigm level, by
means of the science, of course [2, 23].

In the public mind gender stereotypes
operate in a standardized representation
of behaviors and traits that match the
term «masculine» and «feminine.»
The first group of stereotypes is based on
the relevant concepts of psychological
traits and personality traits of men and
women. Due to these stereotypes men
and women are opposites. Men are cred-
ited with activity, creativity, ability to
solve problems, apply logical thinking
and develop their own competence.
Women are reproductive and therefore
they should be submissive, dependent,
emotional.

Social principles are the basis for the
second group of stereotypes to be sepa-
rated. This stereotypes group perpetuates
professional roles of men and women.
Since the main role for a woman is a fam-
ily one (wife, mother, hostess), and as for
man they are mainly professional func-
tions.

The third group includes standardized
gender stereotypes, related to differences
in the content of labor — male and female.
A woman’s place is in the service indus-
try, at the same time a man is expected to
perform instrumental work that is crea-
tive and leading one.

All the three groups of stereotypes are
closely intertwined, with strong positions
in society, and therefore significantly af-
fect it. This effect is hidden and therefore
it is very difficult to be altered.

Gender is considered to be interdisci-
plinary concept. Originated in the UK, at

first the term had meant grammatical
gender — male, female, neuter. Eventu-
ally, this concept began to mean charac-
teristics of sex and its related notions
such as lifestyle, actions, plans and in-
tentions etc. Gender is not just individu-
als — men and women, but it also defines
the relationship between them as «demo-
graphic groups» and gender relations in
the totality, that is how «the social roles
of men and womeny» are to be put into
practice [2, 20].

Gender is being qualified as a multi-
faceted category both in society and in
any personality. Gender is a certain social
sex and cultural metaphor. This point of
view makes it possible identify the cul-
tural and symbolic essential feature of the
concept. Gender means essentially a so-
cial and cultural process in due course of
which the public is constructing differ-
ences in male and female roles, behavior,
mental, intellectual, ideological, reli-
gious, aesthetic and emotional character-
istics, and the result itself is the «social
construction of gender» [2, 26].

The collections of scientific papers
and monographs had an expressive socio-
linguistic orientation. Well, J. Koats con-
siders women as a social group, «If we
want to explore different ways of using
the language of men and women, then
surely we should be reasoning about how
a group of women are different from men
as a group» [3, 45]. The researcher notes
the gender peculiarity of social groups,
«men and women represent a specific
social groups, which are characterized by
special features, because in our society
they seek union pair consisting of one
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man and one woman, they will never live
in certain areas, for except in certain cir-
cumstances. If other social groups clearly
understood boundaries between «their»
and «strangers», which often leads to
conflict, men and women tend to com-
municate with one another kindly. In op-
position to «man — womany, «many is the
unmarked member, and as a social group
for men may be more significant category
than a gender.

When creating gender differences it is
important to compare the «male» and
«femaley, that is the feminine depend-
ence on masculine.

Consequently a gender can be inter-
preted as socio-cultural phenomenon that

reflects a set of social and cultural norms,
expectations and perceptions that are as-
sociated with men and women in a given
society.

The gender factor characteristics are
that in many areas of knowledge such as
gender psychology, social psychology, so-
ciology, theory of discourse and communi-
cation there will be a place to study it.
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OCOBJIMBOCTI ITIPO®ECIVIHOTO MUC/IEHHSA YUUTEIA

Xapuyenko A. C.

KaH/U/aT ICUXOJIOTiYHNX HayK, HoLeHT Kadenpu ncuxonorii [TonrtaBcpkoro
HaIliOHAaJIbHOTO IefarorivHoro yHisepcureTy iMmeHi B. I. Koponenka

KnrouoBi cmoBa: mpodeciiiHe MUCTeHHS, IefaroriyHa Mis/bHICTb, PpiBHI
HefjaroriYHOr0 MUC/IEHH, TBOPYNMIT HOTEHIIia)l, 0COOMUCTICTD YUMUTENIA.
Keywords: professional thinking, pedagogical activity, levels of pedagogical think-

ing, creative potential, teacher’s personality.

Opnieo 3 ¢yHAaMeHTaIbHUX IIPO-
67eM IefarorivHoi Icuxonorii € mpobime-
Ma JOCIiKeHHs Tpo¢eciliHOro MuUCeH-
Hs yunTens. li 3Ha9MMIiCTb 3yMOB/IeHa, 3
OHOTO 6OKY, BaXX/IMBICTIO II€JAarOri4HO-
o MUC/IEHHA B OpraHisamnil #is/IbHOCTI,
npodeciliHOl MOBeiHKM Ta CHIIKYBaHHA
y4uTens, 3 IHIIOrO OOKY, BiICyTHICTIO
CTajI0l CUCTEMM IIOITIAJIB Ha PO3YMiHHA
3aKOHOMIPHOCTeJT CTAHOB/ICHHS Ta (PYHK-
LiOHYBaHHA II€arOTiYHOrO MUC/IEHHS.

MeTta HaIIOTO JOCTII)KEHHS IIOJATAE
y TE€OPeTUYHOMY BUBYEHHi IICUXONIOTiy-
HUX 0COOIMBOCTel IpodeciitHoro Muc-
JIEHHS YYUTENA.

Tepmin “mpodeciiine MucneHHs” B
HayKOBUI1 O0ir I1049aB BXOJUTH 3 APYToi
nonosyuHN XX CTOMITTA, Y 3B 3Ky i3 3Ha-
YHOI0 iHTe/NeKTyasi3alielo CyCIilbHOI
IpaLi.

[Tousarts “mpodeciitie MucneHHs”
BXXMBAETbCA B JBOX CEHCAX: KOMM IIif-
KPeCIIIoeTbCA BUCOKUIT podeciitauii pi-
BeHb (axiBUs i KOMU BUAIIAIOTBCSI 0CO-
61MBOCTi MUCIIEHH:, 0OYMOBJIEHI Xapak-
TepoM IpodeciiiHol FiANbHOCTI.

INcuxonory i nefaroru TpakTyoThb 1I0-
HATTS “IefaroriyuHe MMCIEHHS B HpO-

[[eCya/ibHOMY acHeKTi, TO6TO MIUCTIeHHs
BYNTE/IA XapaKTepPU3YETbCA 4yepes Iefa-
TOTiYHY JiA/IbHICTD i II03a Li€l0 NisANbHic-
TIO HE BUSBIAETHCA.

I0. M. Kymotkin i I. C. Cyxo6¢bKa [4]
BM3HAYAIOTh MMUCIEHHS BUYUTENSA fAK
“3maTHICTD” BMKOPMCTOBYBATH IIE€faro-
riyHi ifiel B KOHKPETHUX CUTyaliAx [i-
SUTBHOCTI, BMIiHHS “6aunmti” B KOHKpET-
HOMY fABUIIIi JIOTO 3arajbHy IeJaroriyny
cyTb. To6TO mIemaroriyHe MMCIEHHS K
BUE HpOdeciiiHOr0 MUCTeHHA, L0 HO-
3BOJIsIE CY0 €KTOBI MisHAaBaTK CYTh Iefa-
TOriYHOI CUTYyaliil Ta OpraHisoByBaTHU
CBOI IefarorivyHi mii ana ii ninecopsamo-
BaHOTO NIEPETBOPEHHA.

Hpoq)eciﬂﬂo—ne,uaroriqﬂe MUCTIEHHS,
3a H. B. KysbMiHolo, - Ije y3aranbHeHe Ta
OIIOCepenKOBaHe BioOpaxkeHHs 06 €KTY,
IIpoljeC MYKaHMX i MOYATKOBMUX Pe3y/b-
TaTiB nefaroriuHoi mpar [5].

Ha nymky [I. B. Binbkeesa, mpodeciii-
He MUC/IEHHS BUUTENA — Il y3araJbHeHe
BioOpaXkeHHsI i IepeTBOPEHHS B JOTO
ICUXilli 06’€EKTUBHUX XapaKTEPUCTHUK I1e-
JAaroriYHOro IPOLECY, WO NeTEPMiHY€Th-
cs1 crenudikoo MefaroriyHmx sIBUIL, Lii-
JIAMM i 3ajladaMy HaBYaHHS i BUXOBaHHS,
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a TakoX mpodeciiiHuM TOCBITOM BYNTe-
na [6].

3a M. M. Kamanosum, npodeciitne
refarorivie MUC/IEHHS — Iie ITi3HaBalb-
HUIT TIpoliec BUABJIEHHA 1 pO3B’fA3aHHA
HefarorivyHoi MpoOIeMHOCTi, [0 Xapak-
TepPU3YETbCA OCOOMCTICHMM BKIIOUEH-
HAM BYMTENA Ha IEPETBOPEHHA B XOfi
npodeciiinoi gisipHOCTI [2].

ITpodeciline MUCTEHHA € CKIAfHOIO
iHTErpajbHOI AKICTIO, fKa 3yMOBJIEHA
crierudiyHUMM 0COOMMBOCTAMM Ti€l Ha-
VKU, O MEBHUM YMHOM OPi€HTYE Iefa-
roriune mucrnenHs. Tomy mpodeciitte
MUCTeHHs BunTens GisuKy BifpisHATH-
MeTbCsl Biff mpodeciiHOro MUCIeHHs
BUMTeNA Ximil, 6iomorii, MaTeMaTUKN 4u
niTeparypu.

ITpodeciiiHe memaroriyHe MUCIEHHA
IPOXOJUTDH HACTYIHI €Talu: BUABIEHHS
IpoO/IEMHOCTI B IeHaroriyHiit curyanii
AK YCBifoM/IeHHA IpodeciliHoro yTpyx-
HeHH#; BUHUKHeHHA (“popMynoBaHHA)
npo6neMHOl NefaroriyHoi curyanii Ha
OCHOBI YCBiJJOMJICHHS YTDY[AHEHHHd, II
OINC, PO3Ii3HaBaHHA, aHa/li3; IOCTaHOB-
Ka KOHKPETHMX 3afad II0 BUPIIIEHHIO
copmynboBaHOi IpoOIEMHOI Tegarori-
HOI cuTyanii. 3rofoM y Xofi IpaKTUIHOi
HisnbHOCT BiOyBaeTbecs OesnocepenHe
BUPIIIEHHSA IOCTaB/IEHNUX 3a/lad 3 METOIO
IIOJO/TaHHs CYIIEPEYHOCTI B IeJarorivHo-
My IIpoLeci.

M. M. Kamranos [2] 3anpomnoHyBas
TaKy CTPYKTYpPy IeJaroriYyHoro Muc-
TIeHHA:

1.MoTuBamiifHO-1i/TbOBUII  KOMIIO-
HeHT (Bigo6pakae cmenndiky Iimeno-
KIafaHHsg 1 MoTuBaLii npodeciitHoro
MUCTIEHHS BUMTENIA).

2. OyHKIIiOHA/IbHUIA (miarHOCTUYHMIA,
TIOACHIOBAJIbHUI, IPOTHOCTUYHMNIL, IIPO-
€KTYBaJIbHUJI, KOMYHIKaTUBHUI, yIIpaB-
JIIHCBKMIA).

3. [IpouecyanbHuii (eBpicTU4He oIle-
PYBaHHA cuUCTeMM cHenudiYHMX CIOCO-
6iB IMONIYKOBOI Ii3HABa/IbHOI iANMBHOCTI
B TIpOlLleCi BUpillleHHs BYKUTeNeM mpode-
ciitHoi 3amaui).

4. 3mictoBHuii (cienndika megaroriy-
HUX CUTYaLiil i mpodeciitHux 3amad).

5. Onepaniitanii (y3arambHeHi, BUPO-
6J1eHi B memaroriuxiin TIPAKTULi BUYNTENA
criocobu BUpileHHs IpodeciiiHux 3a-
mav).

6. PedrnexcuBHuit (crocobm KOHTpO-
JI10, OLIiHKM Ta YCBiJOMJIEHHS II€JaroroM
CBOEI [iSI/IBHOCTI).

II. M. 3aBanummHa [1] BBaxae, 1o i3
30i/IbIIIEHHAM NearoriqyHoro CTaxy i Ie-
[ATOTiYHOrO JJOCBifly MMC/IEHHS 3MIiHIO-
€TbCs, asle 1151 3MiHa Jifie y 6iK 3MeHIIeHHs
npobmeMHOCTI (momepemKeHHi caMol
MO>XX/IMBOCTI BMHUKHEHHsS MPO6IeMHUX
CUTYaILil).

Ha pymxy M. M. Kamranosa, negaro-
riYyHe MUC/IEHHA peaji3yeTbCcsd Ha IBOX
PIBHAX: CUTYaTMBHOMY 1 HaJj CUTyaTUB-
HoMy [2]. CwuryatuBHmit piBeHb
[OB’s13aHMIT i3 BUPIIMIEHHAM KOMIUIEKCY
MIOTOYHMX, AKTyaJbHUX IelarOTidYHNX
npobnemMHux curyanin. Hapcuryatus-
HUII piBEHDb BU3HAYA€ BUPILIEHHA BUNTE-
7eM TpobreMHOI cUTYalii, HOB'A3aHOI 3
NIEPCIEKTUBO PO3BUTKY IIEAATOTiYHOIO
IIpOLeCy, IPU LJbOMY CTpaTeridHe yIpas-
JIHHSA TaKUM IPOLIeCOM, AK IPOQiTaKT-
Ka JIeCTPYKTUMBHUX KOHQIIKTIB B mpode-
CilIHiN miAnbHOCTI, HEMOXX/IMBI 6e3 mea-
roriqHol pedrekcii i MpOrHo3yBaHH:I.
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0. M. Kymortkin [3] mocnmimxysas
ocobmuBocTi mpodeciitHO-eRarorivHo-
TO MUC/IEHHS BYUTENA AK BaX/IMBOTO
KOMIIOHEHTa TBOPYOTO IOTEHIIany 110ro
ocobucrocti. Ha jioro aymky, megarorid-
Hi MMUC/IEHHA MOXXe BUABIATUACA Ha TPbOX
piBHsAX: 1) piBHI IPOBITHUX ifeli, AKi BU-
3HAYalOThb 3arajbHy CIPsSIMOBAHICTD Hi-
S/IBHOCTI BUMTeNA; 2) piBHI KOHCTPYK-
TUBHO-METOJVYHMX CXEM, B AKMX KOH-
KPETU3YITbCS 3arajbHi ifjel i npuHIIm;
3) piBHi peami3alil KOHCTPYKTUBHO-Me-
TOAVYHMX CXeM Yy KOHKDETHMX II€fjaro-
TiYHMX CUTYyaLigX.

Ileparoriyne MMUCIEHHA BUKOHYE TaKi
GYHKIIL TOACHIOBAaNbHY, HiarHOCTUYHY,
IPOTHOCTUYHY, IPOEKTHY, pedIeKcUBHY,
yIpaBIiHHA i KOPEKLil IIefaroriyHoro
IIpolieCy Ta KOMYHIKaTuBHY [2].

Taxum 4MHOM, y Cy4acHUX ICHUXOJIO-
TFiYHUX 1 MeJaroriyHux mOCigKeHHIX
BUsIB/IeHa crienjudika, eTamnu, CTPyKTypa,
piBHI Ta GyHKIUII efaroriyHOro MIUCIeH-
HA. IIpoTe momanbmMX HOCTiIKeHb BU-

Mmarae mnpobnema (OpMyBaHHA IeHaro-
TiYHOrO MMCIEHHA y IPOLEC] IiITOTOBKNI
CYy4YacHMX CTYJEHTIB y BUIII.
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LAW OF LARGE NUMBERS IN PROBABILITY THEORY
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The Italian mathematician Gerolamo
Cardano (1501-1576) stated without
proof that the accuracies of empirical sta-
tistics tend to improve with the number of
trials. He was very fond of gambling,
which is why he wrote a “Book on Games
of Chance” (Liber de ludo aleae, 1564),
which contained the beginnings of prob-
ability theory, the formulation of the law
of large numbers, and some questions of
combinatorics. This is one of the first seri-
ous works on combinatorics and proba-
bility theory. With this he laid the founda-
tion for the law of large numbers in prob-
ability theory.

History

Cardano was notoriously short of
money and kept himself solvent by being
an accomplished gambler and chess play-
er. His book about games of chance con-
tains the first systematic treatment of
probability, as well as a section on effec-
tive cheating methods. He used the game
of throwing dice to understand the basic
concepts of probability. He demonstrated
the efficacy of defining odds as the ratio
of favourable to unfavourable outcomes.
He was also aware of the multiplication
rule for independent events but was not

certain about what values should be mul-
tiplied.

Cardano noticed the theoretical pres-
ence of The Law of Large Numbers, but
he never took the time to prove it mathe-
matically. Another mathematician, Jacob
Bernoulli, figured out the equations be-
hind The Law of Large Numbers in 1713.

What is the Law of Large Numbers?

In statistics and probability theory, the
law of large numbers is a theorem that
describes the result of repeating the same
experiment a large number of times. The
large numbers theorem states that if the
same experiment or study is repeated in-
dependently a large number of times, the
average of the results of the trials must be
close to the expected value. The result
becomes closer to the expected value as
the number of trials is increased.

The law of large numbers is an im-
portant concept in statistics because it
states that even random events with a
large number of trials may return stable
long-term results. Note that the theorem
deals only with a large number of trials
while the average of the results of the
experiment repeated a small number of
times might be substantially different
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from the expected value. However, each
additional trial increases the precision of
the average result.

The theory of large numbers is impor-
tant for all sciences, and especially for
those that use the theory of probability
and statistics. The trends and patterns of
this theory are valid only as mass trends,
but not as laws for each individual case.

Simple example of Law of Large
Numbers

The simplest example of the law of
large numbers is rolling the dice. The dice
involves six different events with equal
probabilities. The expected value of the
dice events is:

l+2+3+4+5+6

BE 1'.' '.; E

| =] — e i

:

If we roll the dice only three times,
the average of the obtained results may
be far from the expected value. Let’s say
you rolled the dice three times and the
outcomes were 6, 6, 3. The average of the
results is 5. According to the law of the
large numbers, if we roll the dice a large
number of times, the average result will
be closed the expected value of 3.5.

Law of Large Numbers in Finance

In finance, the law of large numbers
features a different meaning from the one
in statistics. In the business and finance
context, the concept is related to
the growth rates of businesses.

The law of large numbers states that as
a company grows, it becomes more diffi-
cult to sustain its previous growth rates.

Thus, the company’s growth rate declines
as it continues to expand. The law of large
numbers may consider different financial
metrics such as market capitalization, rev-
enue, and net income.

Practical Example

Let’s consider the following example.
Company As market capitalization is
$1 million while Company B’s market
capitalization is $100 million. Company A
experiences a significant growth of 50%
per year. For A, the growth rate is easily
attainable since its market capitalization
only grows by $500,000.

For Company B, the growth rate is al-
most impossible because it implies that its
market capitalization should grow by
$50 million per year. Note that the growth
of Company A will decline over time as it
continues to expand.

Conclusion

We use mathematical statistics and
probability theory in everyday life, re-
mote from science. We just need to
know about the existence of some theo-
ries to simplify our lives.

Therefore, we should know and be
able to apply such universal laws as the
Law of Large Numbers.
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PO3BUTOK CIIOPTMBHO-0O3IOPOBYOI CO®EPU B TOMY

YUCII I IIPUTOTEIAX

Marrmomenko P.B.

Crapunit BUKIafad Kadenpu rorenbHoO-pectopanHoro 6isuecy, HYXT

KmiouoBi cmoBa: pexkpeaHTH, collialibHa 3HAUMMICTb, €KOHOMIiuHI HpobIemy,
KOMYHIKaTHBHI MOX/IMBOCTI, CIIOPTUBHO-030pOBYa cepa, IOTpedn TIOFUHN.

Anomauis: 6 cmammi po3eng0aomovcs npobnemu po3sUmKy i QyHKUIOHyBaHHs
CHOPMUBHO-0300p0640i chepu, 3a0aua sKOI € PO36’AIAHHI COUIANTLHO-EKOHOMIUHUX
npo6nem, 6 MoMy HUCT i 06CY208YBAHHS PeKPeanmie npu 20Mensx.

CrnoprusHo-03f0poBya cdepa, mo-
K/IMKaHa pO3B’A3yBaTy 0araTo coljianib-
HO-eKOHOMIYHMX TIpo0yeM, TakuX sK
00’eHaHHA CYCHINbCTBA, BiIBOMIKaHHA
MOJIOAI Biff 3TYOHMX 3BMYOK, Ipodimax-
THUKa 3aXBOPIOBAaHb, 30iIbIIIEHHS Cepel-
HbOI TPMBAJOCTI XUTTA i 1i AKiCHOrO
piBuA. Tomy, BonOfil0uM He3alepevyHOI0
COLjia/IbHOI 3HAYMMICTIO, CIOPTUBHO-
0370pOBYi HOCTYTY € 06’ €KTaMU JiepKaB-
Horo peryntoBaHH:. KpiM Toro, ingycTpi-
aJIbHUII PO3BUTOK LMBIIi3alLil, 3Myllye
Bce Oimblly KiMbKicTb mMIofeil IIyKaTu
BifJIOYMHOK Ta O3[JOPOBJIEHHA i B roTe-
nsax. TakuM unHOM, B Ykpaini o6¢yrosy-
BaHH: PEKPEeaHTIB CTA/IO XUTTEBO-HEOO-
XigHOI0 HOpMOI0 TOTPed IOFMHMA.

HayxkoB1i IOCTIiTHO JOCTIIXYIOTb KO-
MYHIKaTMBHi MOXXMBOCTI CIIOPTY, TAKOX
HOCTINfHO MpaIIo0Th y cdepi aHai3y Ta
PO3BUTKY TE€XHOJIOTii CIIOPTMBHOTO Map-
KeTUHTY, B OOMacTi peknaMu, a came y
B3a€MOBiJHOCHHAX TenebaueHHs i crop-
Ty PO3BUTKY peKpealiliHiX 3aXOfliB Ipu
TOTeNAX, Lie TaKi HayKoBIi sAK: €. TkayeH-
ko, A. Opnos, A. bo6xosa, I. Kapakam,

H. Ocsanpg, H. ApTumescbkuii,
C. I. Tycpkos, O. H. Cremanosa, B. A. Jly-
moB, 0. A. 3yb6apes, II. CMonbsHOB,
B. I. JIykamyk Ta iHmmi.

Opnak mesiki mpobnemMn KO CbOrofHi
3a/IMIIAIOTBCA 32 MeXXaMM HayKOBMX iH-
TepeciB ydeHux. Ilepm sa Bce e crocy-
€TbCA MOCHiJKeHb BIIMBY OpraHisanil
peKpeaniiHNX 30H, CHOPTUBHO-03[J0POB-
40i cpepy Ha eKOHOMIKY TOTE/IBHOTO IOC-
IIOJjapCTBa B Li/IOMY.

CyyacHuil CBiT HEMOXIMBO YABUTU
6e3 CropTYy, IO CTaB OfHI€I0 3 HallBaX-
MMBIIIMX cdep >KUTTEISANBHOCTI Cyc-
ninberBa. Vloro cTpiMKmii po3BUTOK BH-
K/IMKaB HAyKOBUIl iHTepecC O BUBYEHHS
nporo QexHomena. OCTaHHIM YacoM Cy-
YaCHMII CIOPT CTaB Ba>K/IMBOIO Taly33i0
eKOHOMIKM 6aratbox KpaiH, y TOMY 4MCIIi
it Ykpainu. Jlo HbOTO 3amydeHO 3HAYHIi
(biHaHCOBI KOLITH i BENMKY KiNbKICTb PO-
6ouoi cwmu. Huui cTymiHb posBUTKY
CIIOPTUBHO-03[J0POBYOi chepy € OFHUM
i3 ¢hakTOPIB, 110 BIUIMBA€E HA TEMIN PO3-
BUTKY CYCIIi/IbCTBA, PiBEHb i AKICTDb XKUT-
Ts HACe/I€HHA, [i/I0OBY aKTUBHICTb.
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[MignpuemuniTBo y cdepi disnynoi
KYIbTYpU 71 CIIOPTY PO3BUBAETLCA B CY-
YaCHOMY CBITi y>Ke IMHaMiuHO. 3MiHM y
JKUTTI JIIOfeN, COLiaIbHOMY W KY/IbTYp-
HOMY CepelOBNIIIi, ITOCTYIOBE YCYHEHHS
coujanpHuX i penmiriiiHux 3a6060HIB [0-
a0 HOBUI iMITyZIbC PO3BUTKY CIIOPTY B
O1nbIIOCT] KpaiH CBITY.

MacoBuii IONNT Ha CIIOPT, CIOPTUBHI
IIOCTYTY BIZIMHY/IV Ha CTBOPEHHA iHAY-
CTpil CIOPTY 11 KOMIIJIEKCHOI CUCTEMU
CIIOPTUBHOTO 6i3Hecy, Iif AKUM CI1ify po-
3YMiTM BCIO CYKYIIHICTH IHifIlIPUEMCTB,
TOTeJIiB, IHCTUTYTIB i €KOHOMIYHMX Bifi-
HOCHUH, IIOB 3aHUX 31 3[1JICHEHHAM IIiJ-
IpUEMHUIBKOI AisIbHOCTI y cdepi ¢i-
3UYHOI KY/IbTYPU 11 CIIOPTY.

CrnoptuBHO-03f0poBYa cepa BUPO-
67111€ TaKi MPOAYKTH, SK 3[TOPOB A, JOBTO-
JITTSA, po3Bara, Likase Jo3Bim. [locrii-
HO BJOCKOHAJIIOIOTBCS 1 PO3POOIILIIOTHCS
HOBi Mofe/li yIpaB/lTiHHA CIIOPTUBHO-
0370poBUOI0 cdeporo Ta il piHaHCYBaH-
HA. 3 eKOHOMIYHOI TOYKM 30py (isuyHy
KYJbTYPY i CIOPT IpaBOMipHO PO3I/IAZA-
TU SIK BUJ] CYCITi/IbBHO KOPUCHOI JIisl/IbHOC-
Ti 3 HaJJaHHA Pi3SHOMaHITHMUX IOCIYT, 1O
HAJIKXUTD [0 HeBUPOOHMYOL chepn

ExoHoMika CIOPTMBHO-030pOBYOi
cdepu po3rsAgae rocnogapchKi BigHOCK-
HU Yy CIOPTMBHIN Trajysi Ta CIIOPTUBHINI
iHgycTpil Ha ABOX PiBHAX:

« IIO-TIEpIlie, Ha 3aTa/IbHOfIEP>)KaBHOMY

Ta MDKHapOZHOMY (MakKpopiBHi);

e IIO-/IPYTE, HA PiBHI OKpeMUX CIIOp-
TUBHMX Ta O3JOPOBYMX OpraHisa-
Ui, kny6is, demepaniii Ta iHIINX
o6’egHanp 3 pisHMMU (opMamu
B/IACHOCTI Ta [pKepenaMu (piHaHCY-
BaHHA (MiKpopiBHI).

Crip 3a3HaYNTH, 10 €KOHOMIYHI Bif-
HOCVHM B CIIOPTUBHO-03[J0POBYill cdepi
3HAXOJATbCA B IOCTIIHOMY DO3BUTKY.
€KOHOMiKa CIIOPTUBHO-03[0pOBYOi che-
pU — Lie paljioOHaJ/IbHE YIIPaB/IiHHA I'OCIIO-
BapCcTBOM, fAKe IPOINOHYE METOAU
PO3B’3aHHSA TEOPETUYHNUX i IPAKTUYHUX
3aBJaHb, [0 BUHUKAIOTh MDK Cy6’eKTaMu
CIIOPTUBHO-03NOPOBYMX  BilHOCHUH,
IOB’3aHMX 3 BUKOPUCTAHHAM Marepi-
aJIBHUX, TPYAOBUX, piHAHCOBUX Ta iHIIMX
pecypciB Ha piBHI OKpeMMX CIIOPTUBHO-
03[0pOBYMX OpraHi3anii i cycminbcTsa B
L[i7IOMY 3 METOI0 NIPOTHO3YBAaHHA €KOHO-
MiYHMX IIPOLECIB Ta IX pery/lOBaHHA.

Y cydacHiil yKpaiHCBKiil IpaKTHUIi
€KOHOMiYHi BiJHOCMHM Yy CIOPTUBHO-
03710poBYilt cdepi Ha PUHKOBI OCHOBI
Ti/IbKY IIOYMHAIOTh POPMYBATHCS; B CTa-
Jii cTaHOBIEHHA HepebOyBae IHAYCTpid
CIIOPTY Ta Jtoro iHdpacTpyKTypa, crop-
TUBHE MiJIPUEMHUIITBO, PUHOK CIIOp-
TUBHO-03[JOPOBYMX IIOC/IYT, CIIOPTUBHUI
TYPU3M.

[Tin6buBaro4M MiCyMOK BMIIle HaBefe-
HOMY MO>XKHa CKasaTy, L0 JyIg TOTO 106
B Mall0yTHbOMY KpaiHa Mala 3J0pOBY
Hallilo, HeOOXi/[HO TepeOCMUCTINTI CTaB-
JIEHH: IO CIIOPTUBHO-03[,0pOBYOL chepn
i 3posymiTu, mo Hamiit kpaiHi moTpi6Hi
¢axiBi, Aki po3yMiloTh, [0 CIIOPTUBHO-
03I0POBYMII XapaKTep BIUIMBY Ha Cyc-
IiIBCTBO — Iie 3Ha4YHO Oinbllle, HDX cIIop-
TUBHI IlepeMory, 10 1 chepa € 4acTu-
HOI0 €KOHOMIK) Ta YIpPaBliHHA y IIpPO-
dbeciitnoMy, KkoMepuifiHoMy ab6o 'y
Oynb-sIKOMY {HIIOMY HAIPSIMKY i BuMa-
rae Bignosiguux Metonis i popm. Hayko-
BOIO HOBM3HOIO JOCTIIPKEHHSA € aHasli3 Ta
Ha JI0Tr0 OCHOBi (OpPMY/TIOBaHHs CYyTHOC-
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Ti MOHATTA €KOHOMIKM CIIOPTUBHO-03710-
posuoi cepn.

OcTaHHIM 9acoM Bifi0ymmcsA MO3UTUB-
Hi 3MiHM B HallB>K/IMBILIi cdepi ekoHO-
MiYHUX BiTHOCKH, a TaKOX IepIli Io3M-
TUBHI pe3ynbTaT pedopM HO3BONAIOTH
TOBOPUTK INPO MailOyTHI CHpUATINBI
NEPCIEKTUBYM YKPAIHCHKOTO PUHKY CIIOP-
TUBHO-030pOBYOi chepl i pekpeawiitHol
30HM IIPU TOTeNAX. 3BMYANHO, IPK CTa-
HOBJIEHHI HOBOI CIIOPTUBHOI iIHAYCTpil Ta
¢opMy-BaHHI PUHKIB CIHOPTHBHO-03J10-
POBYMX IOCIYT B YKpaiHi He BCe MPOXO-
JOUTh TTIAIKO i CBOEYACHO: NOCUTH YacTO
He[JOCKOHAJIa 3aKOHOfaBua 6asa 3aBaXkae
PO3BMUTKY MELIEHATCTBA i CIOHCOPCTBa B
criopti, GpopMyBaHHIO e(eKTUBHOI CUCTe-
MI IIPaBOBOIO J COLAa/IbHOTO 3aXMCTY
ImpaliBHUKIB i TpeHepiB. [Toku manexi Big,
TOCKOHAIOCTI IPUHIUIY (DiHAHCYBaHHSA
cioptuBHOI ocBitu. Ileperniveni mpobre-

MM, SIKi CTOSTH Ha HUIAXY e(eKTUBHOTO
(YHKLIOHYBaHHA CIOPTUBHO-O3IOPOB-
4ol chepyu B TOMY YUCTI i IPU TOTeNAX,
noTpe6yloTh BUBYEHHsS NpobIeM B Wil
chepi i mepkaBHOro BTpPy4YaHHS B IX
PO3B’s13aHHI.
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