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KOPMOBASI AKTUBHOCTbD BOJIbIINX CHHUIL (PARUS MAJOR L., 1758) B IEPHO/L
BBIKAPMJIMBAHMS IITEHIIOB B YCJIOBUSAX IO7KHOI'O TPEJBAUKAJIbA

Votyakova V.V.,
Voloshina V.V.,
Zyryanov A.S.,
Kuznetsova I.V.,
Glyzina A.Yu.

Irkutsk State Agrarian University named after A. A. Yezhevsky

ACTIVITY FEED OF GREAT TITS (PARUS MAJOR L., 1758) IN THE FLEDGING PERIOD IN THE
SOUTHERN PREDBAIKAL REGION

Annomauyus.

Jlannas cmamoss nocesaujeHa Kopmogou akmusHocmu 6oavwioli cunuysl (Parus major L.,1758) 6 nepuod gui-
KAPMAUBAHUS NIMEHYO08. YCMAaHO8IeHO, YO 8bIKAPMAUBAHUE U OOCIYHCUBAHUE SHE30d OCYUWeCmEnsemcs 000uMu
pooumensimu. Ha camxy 6o310cena pynxyus obozpesa nmenyos. AKMueHOCms camya HemHo2o gviute. E20 ponb

6 blKapmiusanuu 6b1600k‘a OUYCHb 6AINCHA.
Abstract.

This article is devoted to the feeding activity of the Great Tit (Parus major L., 1758) during the feeding period
of chicks. It was found that both parents are serving and feeding of the chicks. Only the female has the function of
heating of the chicks. Male activity is slightly higher. Its role in feeding of chicks is very important.

Knroueswvte cnosa: bonvwas CUHUya, 2He30060¢e noeedenue, BbIKAPMIUBAHUA NMEHY 08, AKMUBHOCMb.
Keywords: Great tit, breeding behavior, feeding chicks, activity.

BBenenue

Bonpmras cuuuma (Parus major) — Bcem u3BecTHast
HeOOJIbINIAsT MTOBMIKHAS NITHIIA OTPsia BOPOOBHHOOO-
pasubix  (Passeriformes), cemeiicTBa CHHUIIEBBIE
(Paridae), oburaromas Bo BCeX THIax Jjieca, cajax,
CKBEpax, MapKax M OJM3HM YeIT0BEYECKOro XMibs [3, C.
48]. llupokoe pacnpocTpaHeHHEe, CHOKOWHOE OTHOIIIE-
HHUE K YEJIOBEKY U JIETKOCTh, C KOTOPOW OOJbIIast CH-
HUIIA 3aceiisieT UCKYCCTBEHHBIC THE3I0OBBS, JICIACT ¢
U/lealIbHBIM OOBEKTOM JUIS M3y4YEeHUs] B HEPHOJ pas-
MHOCHUSL.

Kaxxnomy Buay NTHI CBOMCTBEH CBOM PUTM aK-
THUBHOCTH B X0/JIe 'He37i0BaHus1. Kpome Toro, B 3aBucH-
MOCTH OT TeorpapuyecKoi MUPOThl MECTHOCTH, Pellb-
eha u 0COOCHHOCTEH KIMMaTa aKTUBHOCTH TTHII MO-
KET HMeTh CBOM creruduueckue ueptel. Harmeit
1enpio0 OBIIO MCCIEe0BaHNE aKTUBHOCTH Haphl OO0Ib-
[IMX CHHUII B ICPUO/] BHIKAPMJIMBAHHS BBIBOKA.

MarepuaJjbl 1 METOAUKA

Pabots! mponsBoamnck Ha Tepputopun FOxHOTO
[Tpubaiikanbs B npenenax ropHoit cucremsl [Ipumop-
CKOro XpeOTa Ha TEPPUTOPHM OXOTHHYbEH Oa3bl
«MoJBbTB» Y4eOHO-ONIBITHOTO OXOTHUYBETO XO3SH-
ctBa «[omoycTHOrOY, MpUHAIIEKaIero UpkyTckomy
TOCYyTapCTBEHHOMY arpapHOMY YHHBEPCHUTETY WM.
A.A. Exesckoro. baza pacrnonoxeHa B MECTE CIASHHUS

Tpex pek: Enmaxra, 6omsmme MonbsTsl, Hikauit Kouep-
rat (52° 3.063" N, 105°13.347" E) [2, c.134]. Cunuist
MOCETMINCh B OJHOW W3 Pa3BEIICHHBIX BOKPYT 0a3bl
nymisHok. HabmoneHus 3a KOpMOBOW aKTHBHOCTBIO
cunHUL mpoxoannu 13 uromst 2020 1. Bo3pacT nTeHIos
Ha MOMEHT Hayaja HaOJIOJEHHUH COCTaB/IsI OJMHHA-
JIIATh CYTOK.

B metHme Mecsmpl mpoOykIeHHe OONBIION CH-
HULBI POUCXOIUT HA PACCBETE WM B TEUEHHE Haca
0CJI€ BOCX0/Ia COJIHLA. AKTUBHOCTB IIPEKPAILAeTCs Ha
3aKare, WM B TEUEHHE Yaca Mociie 3axojaa coyHna [1,
¢.83-100]. B cBsi3u ¢ 3TUM HCCleA0OBaHUE TTOBEICHUS
poaureneit npoxoaunu ¢ 4:00 no 22:00, moka akTHUB-
HOCTh IITHI] TIOJHOCTHIO He Tpekpamanack. Habmrome-
HHUE BEJIOCh BU3YaJIbHBIM METOJIOM C HCITOJIb30BaHUEM
OMHOKJIIST KpaTHOCThIO 10x42. Iy ymydiieHus Kade-
CTBA HCCJIEIOBAaHUS HA MECTE BCETAa MPHUCYTCTBOBAIN
IBa 4ernoBeka. B xone HaOmoneHHs (UKCHPOBAIICS
KQXIbI TPWIET POXUTENICH K THE3Qy M BEUIET 00-
paTHO, MOJI, BpeMsl HAaXOXIEHUS BHYTPH, HaJIU4HUe
KOpMa, Karcynl (MCHpaXKHECHUH NTECHIIOB) WM HHBIX
MIPEeIMETOB B KJIIOBE.

Pe3yabTaTsl U 00Cy:KIEHUS

[lepBrblif BBUIET CAMKU W3 OYIUISIHKH TOCTE HO-
y€BkH ObLT OTMeYeH B 5:15. 3a mepBhIit yac HaOMrOIE-
HMI TI0CJI€ BBUIETA, CAMKa ITOCETHJIA THE3I0 BOCEMb
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pa3, M3 KOTOpbIX HEThIpE pa3a MPHUHOCHIA KOPM
(puc.1). 3adukcupoBaHo, YTO HaWOOJbIIEE KOJIHUE-
CTBO mpuieros npoucxoauno ¢ 5:00 1o 6:00 u ¢ 11:00
1o 12:00. B nepuop ¢ 6:00 5o 9:00 u ¢ 12:00 go 15:00,
KOJIMYECTBO MPHJIETOB CAMKH OBIJIO MHHUMAJIBHO, YTO

CBSI3aHO C 000TrpeBaHKEM IITCHIOB, CIICAYIOLIUM 32 HH-
TEHCHUBHBIM KOpMJICHHEM. Beero 3a ieHp camka npuiie-
Tena B rHe310 70 pa3, u3 koTophix 49 (B 70% ciay4dacs)
C KOpMOM.

W CamkKa

u Kopm

Pucynox 1 — nocewenus enezda camxoii OOIbULON CUHUYBL

VYCTaHOBIIEHO, YTO KOJWYECTBO MOCEUICHUI
THe37]a 3a JICHb NPAaKTUYECKH OJUHAKOBO U1 000HMX
poxuteneil. [lepBbie IPUIIETH caMIla OTMEUECHBI TAKKE
¢ 5:00 no 6:00 yrpa. B naHHBII IPOMEKYTOK BpEMEHU
camell HOSBILUICS CEMb pa3, YeThIpe U3 KOTOPBHIX OH
npuiieran ¢ kopmoM (puc.2). B To Bpems, korja camka
o0orpeBaeT NTEHIIOB, caMell IPOSIBIAET aKTUBHOCTD U
cTapaeTcs Kak MOXKHO yallle IPUIIeTaTh ¢ KOPMOM, TaK
KaK eMy NPUXOJUTCs 00ecreynBaTh MUIIEH He TOJIBKO

NITCHIIOB, HO W CaMKy. B BedepHee BpeMsi aKTUBHOCTh
oboux poaureneit Bricokas. OHU CTaparoTCs MPUHECTH
KaK MOXXHO OOJIBIIEe KOpMa JJIsl ITEHIIOB MPe]l HOYBIO.
Iocne 21:00 camen npekpaiaeT nocewmaTs rHe3ao, Be-
POSITHO, YCTpauBasCh Iae-T0 Ha Howier. O01ee KOu-
YECTBO MPUJIETOB caMIla B THE3JIO 32 JIeHb - 74 pasa, u3
koTopbix 61 pa3 (B 81% ciydaeB) oH MPUHOCHUIT KOP-
MOM.

m Camel,

Kopm

Pucynox 2 — nocewenusn eneszoa camyom 601buiol CuHUybl

C 5:00 yrpa u 10 21:00 camka MOKHUHYJIA THE3/I0
70 pa3 u BeiHecna 31 Kamcyiy, TO €CTh 3TO IPOHCXO-
o B 44% ciygaeB. OOBIYHO HCTIPaKHEHUE NITCHIIOB
MPOUCXOUT Cpa3y mocie KopmiieHus. MakcuMalibHOe

KOJIMYECTBO BBIHCCCHHBIX KaIllCyJl OTMCYCHO B IIEPH-
ozasl ¢ 5:00 mo 6:00, 10:00 7o 11:00 m ¢ 11:00 mo 12:00.
DTO CBSI3aHHO C TEM, YTO B YKa3aHHOE BPEMsI IITEHIIAM
MOCTYTAI0 HanboJIbIee KOJIMIecTBO Kopma (puc.3).
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= CaMmKa

Karicyaa

Pucynox 3 - gvinemot camxu 601bUI0U CUHUYDBL U3 HE30d

Camerl Tarxke yOuWpan KarCyibl 3a HTCHI[AMH.
HauOosbiiiee KOJHUUECTBO KAarCysd ObLIO BBIHECEHO C
5:00 mo 6:00, ¢ 7:00 mo 8:00, u ¢ 8:00 mo 9:00 (puc.4).
Hu oxno#t He otmeueno B mepuog ¢ 11:00 mo 12:00.

Camer BbUIETaN U3 THE31a 74 pasa, a KOJIUYECTBO BHI-
HECEHHBIX UM KaIcyl - 23, cle/10BaTeNbHO, 3TO CIy4a-
noch npH 31% BBIIETOB.

N Camen

Karcymna

Pucynox 4 - gvinem camya c kancynou (nmenyam 11 oneti)

3akJouenue

[TpoBeneHHOE HaMy HCCIIEIOBAHKE TT0Ka3allo, YTO
00513aHHOCTH MEXKIY POJUTEISIMH Y OONBIIUX CHHUI]
IIPpY BBIKAPMJIIMBAHWUHW BBIBOJKA PACIIPEACITIAIOTCS ITpaK-
THYECKH NOpoBHY. Ha caMia BO3iOXeHa jaaxe He-
MHOT0 OoJbIIas 3ajgada Mo 00ecredeHHuI0 KOpMOM He
TOJIBKO NITEHIIOB, HO M CAMKH, ITOKa Ta COrp€BacT NTCH-
IIOB, O Ye€M F'OBOPHUT OOJIbIIIee KOJINIEeCTB MpuiieToB (74
npotus 70) 1 Gonee BBICOKas 105151 MOCELICHUI THe31a
¢ kopmoM (81% npotus 70%). st ycrnemHoro pa3Bu-

THUS NTSHIIOB HE0OX0AMMa aKTUBHOCTh 00OUX POJUTE-
sed. JlanpHeHas >KM3Hb NTEHIOB HANpsSMYIO CBs-
3aHHa OT YacTOro MOCELIEHUs rHe3da ¢ kKopmoMm. B
Ha0JIF01aeéMOM HaMU THe3/le 0JaromoIydHO BBUIETENN
Bce nTeHIpl. VIcXoas U3 3TOro, MOKHO C€IaTh BBIBO,
YTO TIPH WCYE3HOBEHHM camIla y OOJIBIIOW CHUHHIIBI
CWJIBHO BO3PAacCTaeT BEPOATHOCTh TMOENH YacTH WIU
BCEro BBIBOJKA.
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FEATURES OF THE SPLEEN DIAGNOSTIC PUNCTURE IN YOUNG CATTLE

Abstract.

It has been established that the topography of the spleen in cattle changes depending on the rumen filling and
is corrected by a starvation diet, because the spleen is located in the left hypochondrium on the rumen. The animal
should be fixed in a lateral position in the stall. Available puncture sites are the 10th, 11th, and 12th intercostal
spaces. Ultrasound scanning is best to be performed paracostally, parallel to the caudal surface of the appropriate
rib, slightly below the transverse processes of the thoracic vertebrae at the level of the horizontal line of the hook
bone. The biopsy needle should be directed towards the opposite ulnar process (standard G 18 guillotine needle
for biopsy of parenchymal organs, diameter 1.2 mm, with the length no less than 75 mm). The needle trajectory is
visualized in the focus area of the scanner’s ultrasonic sensor.

Keywords: ultasonography, spleen, punctate, bulls, heifers

It is known that indications for splenic biopsy in
humans are the need to understand the nature of the
spleen lesion (cyst, tumor), or to determine the cause of
splenomegaly [1,2]. This is due to the fact that any sin-
gle imaging can not fully cover and characterize a sig-
nificant number of spleen pathologies [3]. For animals,
biopsy is a guarantee of obtaining accurate data on the
structure of the studied organ [4]. Researchers note a
significant difference in the cellular composition of the
spleen, even if the punctates were selected from differ-
ent parts of the same organ. However, in the special vet-
erinary literature, the spleen puncture in large animals,
in particular cattle, is covered insufficiently, although
the study of this organ’s macroscopic features is per-
formed by scientists [5]. Thus, the use of targeted punc-
ture and biopsy in animals is relevant.

The purpose of the work was to obtain a punctate
of the spleen in cattle under ultasonographic control.

In the conditions of educational and scientific La-
boratory of Therapy at the Professor P.1. Lokes Depart-
ment of Therapy of the Poltava National Agrarian Uni-
versity, a study was performed (from 2015 to 2019).
The object of the study were bulls and heifers of black-
spotted breed aged 6-8 months (five animals), which
were kept in the hospital of the Department. As a result,
the method of spleen puncture biopsy for cattle was im-
proved, which consisted in the use of ultrasonographic
control throughout the manipulation [6]. The obtained
data can be used mainly in research studies.

Results of the study. At the first stage, we deter-
mined the localization of the spleen in the abdominal
cavity using an ultrasound scanner (Sonoscape A 6, 3-
6 MHz, the focus of the sensor - 10.0-30.0 mm). It was

found that the spleen is located in the left hypochon-
drium, directly on the rumen, and its topography varies
depending on the filling of the rumen, which can be ad-
justed by the starvation diet. In the course of studies,
we concluded that a 12-hour fasting diet is optimal,
combined with moderate animal exercise and unlimited
access to water.

The spleen of all animals involved in the experi-
ment had a similar topography relating to the costal
wall. To perform a puncture of of the animals were
fixed in the lateral position using a machine. Sedation
was not used. Under such conditions, the spleen reaches
the tenth intercostal space with the dorsal edge, and the
ventral reaches the last rib and has a length of up to 30
cm. In this state, the 10th, 11th and 12th intercostal
spaces are available for puncture. It is optimal to per-
form ultrasound scanning paracostally, parallel to the
caudal surface of the corresponding rib, slightly below
the transverse processes of the thoracic vertebrae at the
level of the horizontal line of the macula. Thus the
puncture site was determined.

Infiltration of a 0.5 % novocaine or lidocaine so-
lution was used to ensure an appropriate level of anes-
thesia. After that, the biopsy needle was directed with
the right hand towards the opposite ulnar process
(standard G 18 guillotine needle for biopsy of paren-
chymal organs, diameter of 1.2 mm, with the length no
less than 75 mm). The needle movement trajectory was
constantly kept in the center of the scanner sensor’s ul-
trasonic focus field. In this way, constant visualization
of the needle tip was provided, observing layered pen-
etration (skin, subcutaneous tissue, the broadest muscle
of the back, intercostal muscles and peritoneum). When
the needle reaches the spleen capsule, the recess at the
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site of contact was visually fixed. This was the site, the
required depth of punctate was measured from.

After receiving the punctate, the needle was re-
moved, and the puncture site was tamponed for 5-10
minutes to ensure hemostasis. Throughout this period,
an ultrasound scan of the splenic puncture site was re-
peated every minute to monitor the development of
hemorrhage. In no case, with a previous 12-hour fasting
diet, no hemorrhage was detected. Puncture of the
spleen in young cattle after feeding was accompanied
by minor internal hemorrhage in two out of five cases,
which may be associated with the increased rumen
pressure on the spleen and the increased blood circula-
tion.

Thus, according to the results of the study, the fol-
lowing can be concluded: in young cattle, the spleen
puncture should be performed with ultrasonographic
control, after a 12-hour fasting diet, in a lateral position
with infiltration anesthesia. The prospect of further re-
search is to publish the results of the spleen punctate
study in clinically healthy bulls and heifers to clarify
the issue of sexual dimorphism.
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HEMATOLOGICAL CHANGES IN DOMESTIC DOGS WITH HYPOTHYROIDISM

Summary.

The analysis of general clinical indicators of blood of dogs at a hypothyroidism with a clinical sign of weight
loss (the first experimental group) and with obesity (the second experimental group) is carried out. To compare
the results, some hematological parameters of domestic dogs with alimentary obesity are given.

In dogs with hypothyroidism, anemia was found, which manifested itself in a decrease in the number of eryth-
rocytes compared to the control group by 33.8 and 26.5% and hemoglobin content - by 32.1 and 24.7%, respec-
tively. Meanwhile, in the course of the study there was no significant difference in the average values of these
hematological parameters of dogs with hypothyroidism, with different fatness.

In dogs of the first group the content of leukocytes was 1.8 times higher than the indicated indicator of clini-
cally healthy animals, and in dogs of the second group 1.5 times, respectively.

Keywords: thyroid gland, decreased organ function, hemoglobin, erythrocytes, leukocytes.

It is known that hypothyroidism is a disease that is
caused by a deficiency of thyroid hormones (T4 and
T3) in the thyroid gland [1,2]. These hormones have a
significant effect on metabolism. After all, target cells

for thyroid hormones are present in most organs and
tissues, so the lack of thyroid function affects the or-
ganism as a whole [3].
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According to various researchers, hypothyroidism
is a fairly common disease among diseases of the endo-
crine system of dogs [1,2]. In more than 95% of cases,
hypothyroidism is caused by a decrease in the function
of the thyroid gland (primary) as a result of autoim-
mune lymphocytic thyroiditis and subsequent atrophy
of the organ [4,5]. The disease is more often registered
in middle-aged and elderly animals. However, it was
noted that in dogs of large breeds (Doberman, English
and Irish Setter, Ridgeback, Golden Retriever and Lab-
rador Retriever, Boxer, Dalmatian, etc.) the first signs
of the disease may appear at the age of about three
years, in addition to these breeds exclude the factor of
heredity [2,6].

To diagnose hypothyroidism, total thyroxine
(showing the total value of protein and free hormone)
and TSH (thyroid stimulating hormone) are now being
determined. However, it is interesting to note changes
in hematological parameters in primary hypothyroid-
ism in dogs. Therefore, the aim of our study was to an-
alyze changes in certain indicators of the morphologi-
cal composition of the blood of dogs with hypothyroid-
ism.

The study was conducted during 2018-2020 years
in veterinary clinics c. Poltava. During this period, 11
domestic dogs were diagnosed with hypothyroidism.
The animals belonged to different breeds, had different

sexes (six females and five males) and age. Sick ani-
mals were divided into two groups: the first - with nor-
mal fatness; the second - with a clinical symptom of
obesity.

As a result of researches the analysis of general
clinical indicators of blood of animals (the table) was
carried out. To compare the results, some hematologi-
cal parameters of domestic dogs with alimentary obe-
sity were given.

Thus, in dogs with hypothyroidism, both the first
and second experimental groups, anemia was found,
which manifested itself in a decrease in the number of
erythrocytes compared to the control group by 33.8 and
26.5% and hemoglobin content - by 32.1 and 24.7 %
respectively. Such data are confirmed by studies in hu-
man medicine [3]. After all, the genesis of anemia is
due to a violation of hemoglobin synthesis caused by a
deficiency of thyroid hormones [4]. The latter in case
of insufficient secretion cause mucous edema of the
skin and mucous membranes. The gastric mucosa is
significantly affected [5]. Because of its swelling
closed excretory duct gastric glands, which causes de-
ficiency of gastric juice, including hydrochloric acid
[4]. Hydrochloric acid has a significant effect on the ab-
sorption of iron, absorption of folic acid and cyanoco-
balamin [6].

Table

General clinical indicators of blood of a domestic dogs with alimentary obesity and hypothyroidism, M+m

Index Clinically healthy | dogs Wit.h alimentary Hypothyroidism, Hypothyroidism,
dogs, n=15 obesity, n=30 the first group, n=4 | the second group, n=7
Erythrocytes, T /| 6,8+0,30 6,9+0,22 4,44+0,16** 5,0+0,16**
Hemoglobin, g/ | 145,9+5,44 142,243,5 99,1+5,13%* 109,8+5,14%**
MCH, pg 21,7+0,63 21,1+0,54 22,5+0,68 21,9+0,48
Leukocytes, G/ | 10,5+0,58 15,6+0,55%** 18,8+1,25%** 15,4+0,58%**

Note: ** - p<0.01 compared to clinically healthy dogs

Meanwhile, in the study does not have significant
difference the average content of red blood cells and
hemoglobin in the blood of dogs suffering from hypo-
thyroidism with normal nutritional status and symp-
toms of obesity (r>0,05). This is probably due to the
fact that in the studied animals these diseases have the
character of a chronic inflammatory reaction and are
caused by anemia, due to impaired reutilization of iron
from the reticuloendothelial system [4].

As for the content of leukocytes, then we have
found significant difference between dogs of this index
research groups and clinically healthy. Thus, in dogs of
the first group the content of leukocytes was 1.8 times
higher than the specified rate of clinically healthy ani-
mals, and in dogs of the second group 1.5 times, respec-
tively. This is probably due to the development of
chronic inflammation, which is caused by hypothyroid-
ism and obesity in experimental dogs.

So, for hypothyroidism in dogs develops oli-
hohromemiya, olihotsytemiya and leukocytosis.
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RESEARCH AND EVALUATE THE ADVANTAGES OF APPLICATION OF MIMO TECHNOLOGY

Annomayus.

B pabome cucmem paouokanana 6ecnposodHbix kananoe cesasu no mexuwoaoeuu MIMO mpebyemcs 0ocmamouno
mouHoe UCcie008anue ux xapakmepucmuk, 3Ha4UMblX uH¢0pMaquHHblx napamempos, ocobennocmeii. Basicroe me-
CcmMo 6 KoppeKmHou pabome NOOOOHBIX cUCEM Uspaem UCCIed08aHue U npedomepaujerue cboes kanaios. B oanmoti
pabome paccmompena UMUMAayUOHHAL MOOeb OJi Nepedayu UHPOPMAYUU NO KAHALY C MHOHCECTBOM 6X0008 U MHO-
arcecmsom 6v1x0006 (MIMO), nposedero ucciedosanue u OYeHKa NPeumyuecms npedoHCeHHOU MOOelu.

Abstract.

In the operation of radio channel systems of wireless communication channels using MIMO technology, a suffi-
ciently accurate study of their characteristics, significant information parameters, and features is required. Research
and prevention of channel failures plays an important role in the correct operation of such systems. In this paper, a
simulation model for transmitting information over a channel with multiple inputs and multiple outputs (MIMO) is con-

sidered, a study and assessment of the advantages of the proposed model is carried out.

Knrouesnte cnosa: MIMO, peutemuamo-ko0upo8anHas MOOYIAYUSL, MYTbMUNIEKCUPOBAHUE AHMEHH, PA3HECEeHHbLL
npuem, nPOCMpPAHCMEEHHOE PA3HECEHe, OPMO2OHATbHOE NPOCMPAHCIBEHHO-8PEMEHHOE KOOUPOBAHUe.
Keywords: MIMO, trellis-coded modulation, antenna multiplexing, receive diversity, space diversity, orthogonal

space-time coding.

In the operation of radio channel systems of wireless
communication channels using MIMO technology, a
fairly accurate study of their characteristics, significant in-
formation parameters, and features is required. An im-
portant role in the correct operation of such systems is
played by the study and prevention of channel failures. In
this article we a simulation model for transmitting infor-
mation over a channel with multiple inputs and multiple
outputs (MIMO) is considered, and the advantages of the
proposed model are studied and evaluated.

Keywords: MIMO, lattice-coded modulation, an-
tenna multiplexing, spaced reception, spatial diversity, or-
thogonal space-time coding.

BBenenue

Texnonorus MIMO (anri. Multiple Input Multiple
Output), KaKk METOJ| MPOCTPAHCTBEHHOTO KOAMPOBAHHS
CUTHAJIa, YBECJIMYUBACT MOJIOCY MPOINyCKaHW KaHalia, Ie-
peaada 1 NpueM JaHHBIX B KOTOPOM OCYIICCTBIIAIOTCS CH-
CTEMaMH, COCTOAIIMMHU U3 HECKOJIbKHNX AaHTCHH.

Jnst yBennueHus MHGOPMAaTUBHOCTH, CTAOMIBHOCTH
U TOYHOCTH B pabOTe CHUCTEM pajiMOKaHaia OecrpoBO/I-
HBIX KaHaJIOB cBsa3H 110 TexHojoruu MIMO Ttpebyercs no-
CTaTOYHO TOYHOEC UCCJICAOBAHUC PATUOJIOKAIMOHHBIX Xa-
PaKTCPUCTHK, a TAKXKE 3HAYNMBbIX I/IH(bOpMaHI/IOHHI)IX na-
paMeTpoB, OCOOEHHOCTEH, OTPaKEHHBIX OT HOBEPXHOCTEN
" 3X0 CUTHAJIOB.

B pa60Te paccMOTp€Ha HWMUTAlUOHHasd MOJICIIb
CXEMBbI OPTOrOHAJIBHOI'O MPOCTPAHCTBEHHO-BPEMECHHOTO
6sounoro koxa (OSTBC), cuernieHHOTo ¢ pemeTyaTo-Ko-
JqupoBanHoi mMoxynsanueil (TCM) nis nepenauu unpop-
Maluu 1o KaHaJly ¢ MHOXXECTBOM BXOJOB U MHOKECTBOM

BbIx00B (MIMO) ¢ nByMs mepenalommmMu aHTeHHAMA |
OJHOW MPUEMHOW aHTEHHOW C LIEJIbI0 WCCIEAOBAHUS U
OIIEHKH MPEVMYIIECTB MPEII0KEHHON MOJIEITH.

Pa3zpaboTka u onucanue MoJe U CHCTEMBbI Pagno-
KaHaJia 6eCIPpOBOIHBIX KAHAJIOB CBSI3H M0 TEXHOJIOTHH
MIMO.

Ha puc. 1 mpencraBieH BapuaHT peaM3allddl MO-
JeT  CHCTEMbl paJyoKaHalla OECHpOBOJHBIX KaHAJIOB
ces3u 1o TexHonoruu MIMO B cpene Matlab Simulink.

Mogenb cOCTOUT U3:

— TepeaaTyuka;

—  KaHAJIOB CBS3U, PEATUIVIOIIUX PAOOTY aJropuT-
MOB KOMOWHHUPOBAHHUS ¥ MYJIbTHIUICKCUPOBAHHS aHTCHH
B PEKHUME PA3HECEHHOTO MpHeMa sl OeCIPOBOIHBIX Ka-
HAJIOB CBSI3H;

—  [pUEMHHUKA.

Ha puc. 2 mpuBeacHbI 3aBUCHMOCTH TMPOIYCKHOM
CIIOCOOHOCTH  pajuoKaHalla OecHpOBOJHBIX KaHAJIOB
CBSI3U C TIEPEKIIIOYCHUEM aHTEHH Ha IMepejaye u mpueme
JUTS CIIETYFOIIUX aJITOPUTMOB:

—  ONTHUMAIFHOTO TI0 KPUTEPUI0 MaKCHMyMa Ipo-
MyCKHO# cniocobHoctH (3);

—  ONTUMAJIBHOTO 1O Kputepuio Mmakcumyma OCIII
2);

—  HUCTIOJIB3VIOIIETO Ha Mepeaolieid CTOPOHE MoJl-
HYI0 HHQOPMAIIHIO O COCTOSIHAY KaHana [2];

— HE UCHOJIB3VIOIIEr0 Ha TMepearoleii CTopoHe
nHdopmaiuio o kaHane [2].
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Pucynok 2 — Ilponycknas cnocobHocmv Kananos cesasu:

- NOJIHaA qubopMauuﬂ 0 COCMOAHUU paduoxanaﬂa;

—

- Kpumepuii MakCUMAaibHOU NPONYCKHOU cnocobrocmu (4),

—— - kpumepuii maxcumyma OCIII (2);
& - nem uHgpopmayuu 0 coCMmoaHUY KaHaa

CornacHo puc. 2 MOXHO cJlieNaTh BBIBOJ, UTO MO-
JIYYUTh BBIUTPBILI OTHOCUTENILHO MPOITYCKHON CIIOCO0-
HocTH Tnopsiaka (40 — 60) % mo3BoSET HOTYIUTH HUC-
MOJIb30BaHUE TOJIHOM MH(OpMALMK O COCTOSHHU Ka-
Haja Ha nepezatouieil cropone. [IponeHT npomnyckHou
cniocoOHOCTH KoseOueTcst B 3aBucumocTr ot OCILL

Mo>XHO TONYy4uTh BRIMTPHIN B (25-30) % mpo-
MyCKHOHM CIIOCOOHOCTH TIpH NMPUMEHEHHWH ajIropuTMa
ONTHMAJILHOTO 110 KPUTEPHIO MaKCHUMyMa.

[Tpu anropuT™e ONTUMAILHOM 110 KPUTEPHIO MaK-
cumyma OCIII MoskHO ToNy4uTh BeIUrpbI (10-15) %
B IIPOITYCKHOH CIIOCOOHOCTH.

OpTOroHAJIBHBIA  HPOCTPAHCTBEHHO-BPEMEHHOI
6mounsrit ko1 (OSTBC) [2] npeacraBnser coboit npu-
BJIEKATEJbHYIO TEXHHUKY ISl OECHpOBOJHOM CBSI3U
MIMO [1, 4]. OHr HCHIOIB3YIOT MOJIHBIN MOPSAIOK MPO-
CTPAHCTBEHHOI'O PAa3HECEHMS U NOCHMBOJIEHOE JEKO-
TUpOBaHWE MaKCHMalbHOTO TpaBaonomodus (ML).
TeM He MeHee, OHHM HE JIAIOT HUKAKOTO BBIMIPHIIIA OT

xoaupoBanus. O0wsenunuTens 47151 OSTBC Ha cTopone
MIPUEMHUKA TMPEJOCTaBIIeT MATKYI0 HH(OpMALUIO O
NepeaHHBIX CHUMBOJAX, KOTOpas MOXET HCIOJIb30-
BaThCS I IEKOJUPOBAHUS WIH JEMOAYJISAIUHN BHEII-
HETO0 KoJa.

Pemeruyaro-konupoBannas moxysis (TCM) [2]
mpeacTaBiser cobor 3¢ddexkTuBHYO Mo Mmojoce Mmpo-
ITyCKaHMs CXEeMY, KOTopast 00beIMHSET KOAUPOBaHUE U
MOIYJISIHIO U oOecrieueHus 0ombieit 3¢ (GheKTHBHO-
cti kogupoBanusi. Konkarenanuss TCM ¢ BHyTpeHHUM
KOJIOM 3a4acTyi0 0OECIeUMBAET YIIyUYIICHHYIO MPOH3-
BOJIUTEIIBHOCTb.

Ha puc. 3 mpuBeneHa cxema OpPTOrOHAJIBHOTO
MIPOCTPaHCTBEHHO-BPEMEHHOT0  OJIOYHOr0  KoJza
(OSTBC), clemIeHHOTO ¢ pemneTyaTo-KoAupOBaHHON
Monysiuen (TCM) mna nepepadn HHGOPMALUU T10
KaHaJIy ¢ MHOXECTBOM BXOJIOB M MHOXXECTBOM BBIXO-
noB (MIMO) ¢ 2 nepemaroniMu aHTeHHaMU U 1 mipu-
€MHOI aHTEHHOI.
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OTnenbHBIC 3a1a4d, BBIMOJHSAEMBIE MOJIEIBIO,
BKJIIOYAIOT B ce0:

1) l'enepanust ciry4aliHbIX TaHHBIX/

bnok aBomuHOro reneparopa bepHymiu coznmaer
MCTOYHHMK HMH(GOPMAIUK Ul 3TOr0 MOJAEIHPOBAHUSL.
bnok renepupyer kaap u3 100 cimydaiiHBIX OWTOB.
Samples per framellapamerp ompexnenser AJIUHY BbI-
xoaHoro kazapa (100 B naHHOM cityuae).

2) Pemeruaras moxymsmust (TCM)/

Brox xomepa TCM M-PSK moxymupyeT nanasie
COOOIIeHNs OT JBOWYHOTO reHeparopa bepHyiumu B co-
3Be3gue PSK, KoTopoe mMeeT CpeaHio eIUHUILY
SHEepIHu.

Bbnox nexkomepa TCM M-PSK ucnonssyer anro-
put™M Butepou s TCM ans nekoanpoBaHUs CUrHa-
n0B ot o6benuuuTenss OSTBC.

3) OpToroHanbHble TPOCTPAHCTBEHHO-BPEMEH-
Heie 6ounbie ko1bl (OSTBC).

Komep 6mox OSTBC komupyer uH(MDOpMAIMOH-
Hple cuMBosbl M3 TCM KOAMPOBIIKKA C MOMOLIBIO
koma Alamouti mua 2 mepemaromnx aHTEHH. BwIxon
3TOr0 ONOKa TMpencTaBisier coboit MaTpuiry 50x2, 3a-
MIICH KOTOPOH B KXKIIOM CTOJIOIIE COOTBETCTBYIOT JIaH-
HBIM, TIepeIaBacMbIM IT0 OJHOW aHTECHHE.

Brok o6senuauTenst OSTBC 00BCMUHSICT IPUHS-
ThIC CUTHAJIBI OT IPUEMHOI aHTEHHBI ¢ HH(pOpMAIHen
o cocrosinuu kanana (CSI) ans BeIBOAA OIEHOK Tepe-

JAHHBIX CHMBOJIOB, KOTOPBIE 3aTEM MOJAIOTCS B 1€KO-
nep TCM M-PSK. B stom mpumepe CSI cuutaercs
MIOJTHOCTBIO U3BECTHBIM Ha CTOPOHE NPHEMHUKA.

4) Kanan MIMO

bnok kanana 3atyxaausa MIMO umuTtupyer kaHan
Panes ¢ poBHbIMU yacToTamu 2x1.

IIpuunHa UCONb30BaHUS PUHATHIX TapaMETPOB
MOJIEJTH COCTOUT B TOM, 4TOOBI 3aCTaBUTh KaHain MIMO
BeCTH ce0sl KaK KBa3HUCTATHYECKUIl KaHal C 3aMHpa-
HHUEM, TO €CTh OH OCTa€TCs IOCTOSTHHBIM B TEUCHHUE TIe-
penadu OZHOTO Kajpa M M3MEHSETCS 10 HECKOJIBbKHM
Kagpam.

5) Ulym npueMHHKa.

bnok xanana AWGN nobasnsieT 6eibie rayccoB-
CKHUE LITYMBI Ha CTOPOHE NPHEMHUKA.

6) Pacuer wactoTs! omnbok kaapa (FER).

IMoncucrema BBIYHCIEHUS YacTOTHI  OIIHMOOK
xagpa (HOK) cpaBHUBaeT JeKOUPOBAHHBIE OUTEHI C HC-
XOJHBIMH OUTaMH Ha KaJp JJIsl OOHAPYKECHHUS OLIHOOK
u nuHamudeckn oOHoBIsIeT YOK Bo Bpems Mmomemmpo-
BaHMA. BbIxon 3T0H moacHCTEMBI IPENICTABISET COO0H
TPEXdJIEMEHTHBIN BeKTOp, conepxauuii HOK, konnye-
CTBO HaOJIFOaeMbIX KaJpOB OIIHOOK M KOJIHIECTBO 00-
pabOTaHHBIX KaZpoB. DTOT BEKTOP B3SAT U3 OJOKa BBI-
yHcIeHns KodpduimenTa ommoboK 1 TakKe COXpaHs-
eTCsl KaKk MepeMeHHast paboyuero mpocTpaHCcTBa CPebl
MojenupoBanus Matlab.

Ha puc. 4 npuBeneHs! pe3ynbTaTsl MOJETHUPOBA-
HUsI, KOTOpbIe oTpaxkaroT 3¢ pexTuBHOCTH FER 1 SNR.

Concatenated OSTBC with TCM

100 -
+ TCM+ OSTBC
d TCM
; O OSTBC
w'F T
w 1p2t
w 10
1073 F
10_4 1 1 1 1 L L J
10 12 14 16 18 20 22 24
SNR (dB)

Pucynox 4 - Pezyromam s¢ppexmusnocmu FER u SNR

[IpuBeneHHbI MpUMEp HILUTIOCTPUPYET MPEUMY-
mectBa cxembl oobeanHennss OSTBC u TCM: ycuie-
HHE IPOCTPAHCTBEHHOTO DPA3HECEHMs, MpeaaaracMoe
OSTBC, u ycuneHue KOJUPOBAaHHUs, NpeaIaracMoe
TCM.

3akJouenue

Kak u oxxunanock, cxema KOHKaTeHAIMK o0ecte-
YUBAET 3HAYUTENILHOE YCUJIEHUE PA3HECEHMSI [0 CPaB-
HeHnto co cxemod TCM m ycuneHue KOAUpPOBAHUS
0K0J10 2 1b 10 cpaBHEHUIO € KOAOM AJaMOYTH.

B xadecTBe MepCIEKTHBHOCTH IPIMEHEHHS TIPEA-
JIO’)KEHHOW UMUTAITMOHHOM MOJIeNH B paboueit obnacTu
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Matlab cosnmarorcst mepeMeHHbIe, KOTOPBIE MOYKHO W3-
MEHSITh JUIsl U3YYCHHS BIMSHHS Pa3IMYHBIX HACTPOEK
napaMeTpoB, TakhX Kak Samplesperframe(niepemenHast
frameLen), Trellisstructure(nepemennas trellis) wmu
MaximumDopplershift (Hz)(nepemennas maxDopp),
Ha MPOMU3BOIUTEIBHOCTH CUCTEMBI.

Pabota BIMONHEHA IPU (PMHAHCOBOI MOJIEPKKE
Poccuiickoro ¢oHna (yHaaMeHTalbHBIX HCCIIEI0Ba-
Hu# (mpoekt Ne19-07-00525A)
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OB30P COBPEMEHBIX METOAOB TEXHHYECKOI'O IPOEKTUPOBAHUA

Mayorov P. A.,
Chichkov A.V.
Russian Technological University RTU MIREA

OVERVIEW OF MODERN METHODS OF TECHNICAL DESIGN

AHnnomauus.

B cmamve paccmampusaiomes coepemenivie Memoosl MEXHUYECK020 NPOEKMUpOBAHUsl, d MaKice npueo-
OUMbCsi npUMep Memoo08 NPOEKMUPOBAHUsL HA OCHOBE NPOU3BO0CTNEA MPAHCHOPMAMOPOS.

Abstract.

The article discusses modern methods of technical design, as well as provides an example of design methods

based on the production of transformers.

Knrueswte cnosa: Texnuueckoe npoexmuposarnue, I OCT, s8pucmuyeckuti Memoo, umepayuoHHblil Memoo,
MemMoO 0eKOMRO3UYUU, MEeMOO KOHMPOIbHBIX 0NPOCO8, MEMOO MO32068020 WMYPMA, MENOO MOPPON0SULECKO20
aunanusa, Memoo KOHCMpPYUpOSanus, IKCNEPUMEHMALbHbIL MEMO0, MpaHchopmamop.

Keywords: Technical design, GOST, heuristic method, iterative method, decomposition method, control ques-
tions method, brainstorming method, morphological analysis method, design method, experimental method, trans-

former.

TexHuueckoe MPOSKTUPOBAHUE COJEPIKUT MHOTO
COBPEMCHHBIX METOJIOB IIPOCKTHPOBAHUS MPHOOPOB U
cucteMm. CornacHo 'OCT 22487-77 [1] nox npoekTu-
poBaHueM ToHUMaetcs [Iporecc cocTaBiIeHUs OIUCa-
HUS, HEOOXOIUMOTO JIJIsl CO3/IaHUS B 33JJaHHBIX YCIIO-
BUSX CIlle HE CYIIECTBYIOIIETO0 OOBEKTa, HA OCHOBE
MEPBUYHOTO OIHCAHHS ATOTO OOBEKTa W (WIIH) aliro-
puT™Ma ero (QyHKIIMOHMPOBAHUS WIIH aJrOPUTMa IIPO-
1ecca nmpeodpazoBaHueM (B psijie CIIyIaeB HEOTHOKpAT-
HBIM) TIEPBHYHOTO OMNFCAHUS, ONTHMH3ALMEH 3a1aH-
HBIX XapaKTEPUCTHK OOBEKTA W aIrOpUTMa €ro
(OYHKIIMOHMPOBAHUSI MITH aJITOPUTMA MTpoILiecca, yeTpa-
HCHHEM HEKOPPEKTHOCTH IEPBUYHOTO OTHCAHUS U 110~
CJIeZIOBATEIILHBIM MPEICTaBICHHEM (TIPH HEOOXOTUMO-
CTH) OIKCAaHWI Ha Pa3JIMYHBIX s3bIKax. [log TexHUYe-
CKAUM  MPOCKTHPOBAHWEM  NPUHATO  I[OHHMATh
TUTAHUPOBAHUE JNEATEIHEHOCTH, PE3yJIbTaTOM KOTOPOH
SIBIISICTCS. TOTOBOE H3JETHe WM cHCTeMa. B pamkax
JAHHOM CTaTbU PacCMaTPHBAIOTCS COBPEMEHHBIE Me-
TOJIIBI TEXHUYECKOTO MPOCKTHPOBAaHUS TpaHC(opmaTo-
poB.

Pa3nn4aroT HECKONBKO BHUIOB MPOESKTHUPOBAHUS
TEXHUYECKUX 00BEKTOB: IBPUCTHICCKUE, IKCIICPUMEH-
TalbHBIEe U (popManu3oBaHHEIC. JlamuM UM KpaTKyro
XapaKTePUCTHKY.

DBpPUCTUYECKUE METO/IbI OCHOBAHbI HA UHTYUTHB-
HOM pEIICHUH 3a7a4 NpOoeKTUpoBaHus. X MOXKHO pa3-
JISJIUTh Ha CIEAYIOLIUE METOBIL.

Urepanusd. JlaHHBIM METOA UCIIONB3YET MOCIEA0-
BaTCIIbHBIC l'IpI/I6J'II/I)KeHI/I$I Ipu peHICHUN IPOCKTHBIX
3ama4d. OIHUM U3 JOCTOMHCTB JIAHHOTO METOJA SIBJIS-
€TCA BOBMOXXHOCTB €T0 UCTTIOJIb30BAHUS B YCJIOBUAX UH-
(dhopmanmoHHOH HeompeaeneHHOCTH. Haunbonbmryro
aKTyaJIbHOCTb JaHHBIH METOJ MMEET NpPU OCBOECHUU
rpoliecca NPOeKTUPOBaHUs KOHCTpYKUuUid. B aToM ciy-
yae OepeTcs 3apaHee pabodee penieHne, KOTOPOE BITO-
CIICZICTBUU PENAKTHPYETCS, ISl TOCTHXKEHUS Tpedye-
MOro pe3yiibTaTta. HemocratkoM TaHHOIO METOAA SIBJISI-
OTCS  OONBIOINE TPYJO3aTpPaThl H  UIUTEIHLHOCTH
Iporiecca MPOEKTHPOBAHMUS.

Meron nekoMmno3unuu. JJaHHbIA METO/ XapakTe-
pU3yeT TO 4UTO, JIOOYIO CIIOKHYI0O KOHCTPYKIIHIO
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MOXHO Pa3JeINTh Ha HECKOJIBKO MPOCTHIX COCTaBIISIO-
mmx. U yxxe Ha ocHOBe 3THX aud(epeHITupoBaHHBIX
9JacTel MOCTPOUTH HEPAPXUUECKYIO CTPYKTYpY. JlocTo-
UHCTBOM JIaHHOTO METOJia ABJSAETCA TO, YTO MO3BOJIAET
MPOaHAM3UPOBaTh OoJiee MPOCThIE COCTaBHBIE dJIe-
MEHTBI CTPYKTYpPBI U MOCJIE 3TOTO MEPEeXOAUTh K aHa-
U3y Bcel KoHCTpykImu. K HenocTaTkaM MOXKHO OTHE-
CTH CJIOXKHOCTh JAekommo3uiuu. OHa 3aKiro4aercs B
HEOOXOANMOCTH OMpEIEICHUSI KOIMYIECTBA YPOBHEH
HepapXuH U B3aNMOCBSI3€H MEKAY YPOBHIMH.

Mertoa KOHTPOJIBHBIX BOIPocoB. OH OCHOBaH Ha
MIOMCKE OTBETOB Ha CIIEIMAIBHO IOJOOpaHHBIE BO-
npocel. @opMyIUpOBaHUE BOIIPOCOB THIIA «3a4eM IO-
CTYNWIA UMEHHO Tak?», «UTo OyzAeT, eciii BHECTH U3-
MEHEHHUA?» M03BOJIIET PACCMOTPETh Pa3HbIC MOIXOBI
K TPOEKTUPOBAHMUIO KOHCTPYKIMH. JIaHHBIH MeTof
MO3BOJISIET Pa3BUBaTh MBIIUICHHE HAYMHAIOUIUX IIPO-
EKTHUPOBIIUKOB.

Meron wosrosoro mrypma. JlaHHBIM MeETOJ
IpeycMaTpUBaeT ITOMCK OOJBIIOr0 KOJMYECTBA HACH
M0 CO3/aHMIO TOTO WJIM MHOTO 00bekTa. OOBIYHO OH
NPOUCXOJUT B Clexyloumed MaHepe: HeOoJbIIas
TpyIINa YeJIOBEK BHICKA3bIBAIOT CBOM BapHAHTHI pelie-
HIA. OCOOEHHOCTD 3aKITI0YaETCs B CIEIYIOMINX aCTIeK-
Tax: «CBoOonHOE BBIpakeHHe wuzael», «HemomycTn-
MOCTb KPUTHKM BBICKa3aHHBIX uzei», «Passurue
uaei» u np. Ilocne yero npoBoAUTCS aHANINU3 UACH, IS
TOrO, 4YTOOB! HAaliTH pallMOHAILHOE 3€PHO U MpUEeMJIe-
MBbI€ BapUaHTHL.

Meron mopdosorudyeckoro ananuza. OH CTaBHUT
CBOEI1 LIeIbIO 1000P BCEBO3MOKHBIX PEILEeHHUH 10 CO-
3[JaHUI0 KOHCTPYKIIMHM HA OCHOBE PA3JIMYHOTO cOYeTa-
HUSA Mopdoorndeckux npusHakoB. Hanbomnee adpdex-
THUBHO METOJ peaJM3yeTCsl IPH HATMYUK KIIacCU(HKa-
IIMOHHBIX CXEM Pa3JINYHBIX KOHCTPYKIHH.

Merton KOHCTpyHpOBaHUs. JlaHHBIM MeTOA SIBIIS-
eTCsI TPAAUILIMOHHBIM TIPH CO3/IaHHH KOHCTPYKIUH TeX-
HHUecKuX 00BeKkTOB. K 6a30BBIM MeTO/1aM KOHCTPYH-
POBaHUSI OTHOCAT METOABI HA OCHOBE IPEEMCTBEHHO-
CTH U YHH(DUKAIMU. DTO MO3BOJISIET CO3/1aBaTh HOBBIE
W3JIeUS] SBOJIIOLIMOHHBIM ITyTEM.

Cpean MeTOIIOB KOHCTPYHMpOBaHHWsSI Hauboliee
MOAXOASIIMMH JUIS CO3JIaHMsI TpaHchopMaTopa SBIIs-
I0TCS METO MOAN(DHUKAIINK U METOL HHBepcHu. MeTo
MOJM(UKAINH TI0/[pa3yMeBaeT U3MEHEHHE MM JJ0pa-
00TKy cymiecTByomel KoHCTpyKiuu. Hanpumep, cra-
BUTCS 33j7a4a MOAM(PUIMPOBATH JAHHYIO MOJIENb
TpaHcdopmaropa Juisi yMEHBIINB Ta0apuThl, HO HE HU3-
MEHHB JKCIUTyaTal[MOHHBIE XapaKTEPUCTHUKH. MeTox
WHBEPCHUH TO3BOJIAET CO3AaTh HOBYIO KOHCTPYKIHIO U
MOJYYHUTh HOBOE Ka4eCTBO ITyTeM H3MEHEHHS (PYHKITHI
WA CTPYKTYPHI CYIIECTBYIOIIETO M3ACITHS.

Tax ke cymiecTByeT SKCIIepUMEHTAIBHBIA METO/.
OH npuMeHseTcsl TOTAa, KOTJIa Y)Ke CyIIecTBYeT o0pa-
3ell M3JeNus. DTO CIYXKHT JUIsl yTOUHEHHS €ro Xapak-
TEPUCTHUK U MOBEJCHUS B ONPECIIEHHBIX YCIOBUSAX.

CrouT 3aMeTUTh, IPOBEACHUE PA3IUYHBIX BUIOB
UCTBITAHUN U HCIOJb30BAaHHE HKCIEPUMEHTANIBHBIX
JIaHHBIX 0€3 3HAHMS BHYTPEHHEH CTPYKTYPHI U 0COOCH-
HOCTEH KOHCTPYKIMH ONBITHOTO 00pasla 3aTpyIHUT
BBIPAOOTKY a/ICKBATHBIX MPOEKTHBIX PEIICHNUI.

Heo6xoarmMo NOMHATb, ITO 3KCIEPUMEHTAIBHBIE
METOJIBI JTOCTATOYHO 3aTpaTHbIE. DTO OOYCIOBJICHO

TEM, YTO OHU OMMPAIOTCS HA HCIBITAHHUS MaTEPUAIBLHO
BOCIIPOU3BEIEHHBIX 00pa3noB mpudopos. Jlms cHuxe-
HUS MaTepHAJIbHBIX ¥ BPEMEHHBIX 3aTpaT pa3paboTaHbl
U IIUPOKO NMPUMEHSIOTCSI METOABI UIAHUPOBAHUS JKC-
neprMeHTa. J[aHHble METO/Ibl MO3BOMIAIOT YMEHBIIUTh
KOJINYECTBO HEOOXOJMMBIX HCIIBITAHUH, periaMeHTH-
pOBaTh TOPSAOK UX MPOBEACHHS, ONPENEIUTh HAbOp
BXOJIHBIX ¥ BBIXO/IHBIX IIAPAMETPOB, YCTAHOBHUTH HEOO-
XOIMMYIO TOYHOCTH H3MEPEeHHH [2].

K skcniepuMeHTanbsHBIM METOJAM MOKHO OTHECTH
KOMIIBIOTEPHOE ~ MOJENUpoBaHuEe. JlaHHBIA METOx
HMMEET MHOTO OOIIETO C SKCIIEPUMEHTAIBHBIM HCCIIEI0-
BaHHMEM PEATbHBIX 00Pa3I0B M3AEIHUH.

IIpu ucnonbp30BaHUM B KOMIBIOTEPHOM MOJEINH-
POBaHHMU FOTOBOTO IIPOIPAMMHOT'0O 0OecTieueH sl Hen3-
BECTHBl aHAJTUTUYECKHE MPOIETyphl COCTaBICHUS
YPaBHEHUH M aJITOPUTMBI UX UYUCICHHOTO DPELICHUS.
CToHUT 3aMeTUTh, YTO METO/bI KOMIIBIOTEPHOTO MOJIe-
JIMPOBaHMsI 00JaJal0T CYLIECTBEHHBIMH HpPEHMYIIe-
CTBaMH Iepe]l SKCIEPHUMEHTAIbHBIMH METOIaMH TIPO-
exTupoBaHus. OHM COCTOWT B MIMPOYAHUIINX BO3MOXK-
HOCTSIX MOJEPHM3AINHN, KaK CaMOW KOHCTPYKIIMH, TaK
U METOJIOB €€ HCIBITaHusA. Tak e Iocie SKCIepH-
MEHTa HEHY)XHO 3aHOBO M3IOTOBIATH 00Opasel, 4To
TI03BOJISIET MHOTOKPATHO YBEIHYUTH CKOPOCTh MPOEK-
TUPOBaHMA. Taxxke TaHHBII METOA 3KOHOMHUYECKU 00-
Jiee BBITOJICH, JJayke TIPU 3HAYUTEIIbHONH CTOMMOCTH HC-
MIOJIb3yEMOT0 NPOrPaMMHOTIO H almapaTHOro obecrie-
YEeHHUS.

dopmanu3oBaHHbIN MeToA. OH onupaeTcs Ha Co-
3/1aHHE AJITOPUTMOB, ONUCHIBAIONINX MIPOIETyPHI MPO-
eKTHpoBaHus. [Ipy HaTMIMK yHUPUIUPOBAHHBIX aJIro-
PUTMOB pacyera 3JIEMEHTOB KOHCTPYKIIMH MOXKHO J10-
CTaTOYHO OBICTPO IPEIUIOKUTH HECKOJIBKO BAPHAHTOB
pewiennii. OIHUM M3 OCHOBHBIX HamlpaBJI€HUH MPOEK-
THPOBAHMS C UCIIOIH30BaHHEM (POPMATIM30BAHHBIX Me-
TOJIOB SIBJIIETCS METOJ aBTOMATH3aIUU MPOIELyp, KO-
TOPBIH CILY?KMT OCHOBOM JIJIs1 CO3/IaHUS CUCTEM aBTOMa-
tusupoBaHHoro npoekruposanus (CAIIP) [3]. CAIIP
MO3BOJIIET PE3KO MOBBICUTH 3((HEKTUBHOCTH MPOEKTH-
POBaHUS PA3IUYHBIX CJIOKHBIX TEXHHYECKUX CHCTEM.
Ho n3-3a 3TOr0 BO3HMKAeT HOBas MpobieMa ajeKBaT-
HOCTH ¥ JOCTOBEPHOCTH IIOJNy9aeMbIX DPE3yJIbTaTOB.
Uro OBl pemmTh JaHHYIO MPOOIIeMy, HEOOXOAHUMO,
YTOOBI TPAAUIIMOHHBIE METO/IBI ITPOCKTUPOBAHUS OIIH-
panuch Ha KBaJIM(UIIMPOBAHHYIO SKCIEPTU3Y MOJTyda-
€MbIX PEe3yJIbTaTOB U MHKEHEPHYIO OLIEHKY MpaKTHUe-
CKOM peaan3yeMOCTH MPEJI0KEHHBIX PELIECHHH.

PaccMoTprM MeTOABI TEXHHYECKOTO MPOEKTHPO-
BaHUS Ha pUMeEpe MPOSKTUPOBAHUS TpaHC(HOpMAaTOpa.

TexHnueckoe MPOEKTUPOBAHHE B IPOM3BOICTBE
TpancGopmMaTopoB, 00beANHSET B ce0e HECKOIBKO BbI-
[IeTIePEYNCICHHBIX METOJOB MPOEKTHpOoBaHMA. [Ipo-
W3BOJICTBO TPAHC(OPMATOPOB BKIIIOYACT CIEIYIOIINI
MOPSAA0K METO0B TEXHUYECKOTO MPOEKTUPOBAHMUS:

— METOJ MO3rOBOr0 HITypMa;

—  METOJ KOHTPOJIbHBIX BOIIPOCOB;

—  METOJ I€KOMIIO3UIIHH;

—  MeToJ MOpP(OIOTHUECKOTO aHAJIN3a;

— METOJ KOHCTPYHPOBAHUSI.

Merton wutepanuii HCMOJIb3YETCI COBMECTHO C
JIPYTUMH METOJAMH, TOJBKO B CIIydae CO3JAaHHUSI HO-
BOro TpaHchOpMaTopa B IPOU3BOACTBE.
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B Hauaine npou3BojcTBa TpaHCHOPMATOPOB 3a/1a-
FOTCSI CJICYIOLIHE BOMPOCHI:

— COCTaBJICHHE TEXHMYECKOTO 3aJaHusl, 1o Tpe-
OOBaHUIO 3aKa3UHKa,

— pa3paboTka cxeM M 4epTexkeil Tpanchopma-
TOpa M €ro COCTaBHBIX YaCTeH;

— COCTaBJICHHE TEXHHYECKUX XapaKTEPUCTHK
TpaHchopMarTopa;

— KakoWd MeTan WCIONb30BaTh /IS MarHura
TpaHCchopMarTopa;

—  KOJHMYECTBO MPOBOJHUKOB HA KaTYIIKE TPaHC-
topmaTopa;

— 10 KaKOMy YepTeXy IPOU3BOIUTH HAMOTKY
KaTyliek TpanchopmMaTopa;

— TIpolecc 3areKaHus KaTyIlIek;

— cOopka akTHBHOH yacTu TpaHcdopmaropa;

— Matepuaibl A1 pa3paboTKH Kopriyca M AiIs
HUTOTOBOM COOPKH TpaHChOpMATOpa;

—  UCIBITAHUS pa3paboTaHHOTO
TpaHchopmaropa;

—  (¢uHanbHas cOopka TOTOBOTO
TpaHchopmaropa.

[TponsBoacTBO TpaHCHOPMATOPOB M UX TEXHUYE-
CKOE€ NMPOEKTHPOBAHHE HAUYMHACTCS C METOIAa MO3ro-
Boro mrypMa. OCYyIIEeCTBISIETCS IOUCK OONBIIOTO KO-
JIMYeCTBA UACH MO CO3JaHUIO TOTO MJIM HMHOTO TPaHC-
¢dopmaropa. Ilocie HpoBeneHUS MO3TOBOTIO MITypMa
KOHCTPYKTOPBI M Pa3pabOTYUKH NPOBOAAT aAHAIU3
ujeH, MBITasiCh HAWTH MpHEMIIEMbIC BapHaHTHI pelie-
HUSL.

Pucynox 1 — Memann ons macnumos mpancgopmamopa

CrenylommM METOJIOM B TEXHUYECKOM IPOEKTHU-
POBaHMH TpaHC(HOPMATOPOB UIET METO]] KOHTPOIBHBIX
BorpocoB. OTBETHI Ha BHIILIETIEPEYHCIICHHBIE BOIIPOCHI,
B JIAaHHOM METOJIe, MO3BOJISIIOT MONPOOOBaTh paszHbie
MOAXOMbI K MPOSKTUPOBAHUIO U TIPOU3BOJICTBY TpPaHC-
¢dopmaropoB. Tak Kak 3aKynka pa3jIMYHOTO CHIPbS U
Jeranell JUid INPOU3BOACTBA TPAHC(HOPMATOPOB, OCY-
IIECTBIIETCS y PA3IMYHBIX IOCTaBIIMKOB C Pa3sHBIM
KaueCTBOM JIETaJel U 10 pasHbIM LIEHaM, YTO B UTOTE
BJIMSIET Ha oO0Iee KayecTBO IPOW3BEIEHHOTO TpaHC-
¢opmaropa.

Hanee unmer meron nexommnosunuu. Co3nanue
TpaHcopmaTopoB aenuTcs Ha psan Ooriee MPOCTHIX
B3aUMOCBSI3aHHBIX AIEMEHTOB Pa3pabOTKHU 1 HA OCHOBE
9TOTO CTPOMTHCS HepapxXudeckas CTPYKTypa IMpOou3-
BozacTBa. OT 3aKyNKH HY>XKHBIX MaTEpUaJIOB, O TOTO-
Boro tpancopmaropa. [Ipumepom BBICTYIAIOT TpOMe-
JKYTOYHBIE 3Tallbl, TAKHE KaK: Hape3ka MeTajuia s
MarHura, ero cOopka, HaMOTKa KaTyIIEK, 3areKaHue
KaTyIIek, cOOpKa KaTylleK 1 MarHUTOB B OJHO LIEJIOE,
COEIMHEHHUE ¢ pa3paboTaHHBIM KOPITYCOM U T.JI.
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IMpexamnociennue ABa METOAa, MOP(HOIOTHISCKOTO
aHaIM3a ¥ KOHCTPYUPOBAHMS, OOBEIAUHSIOTCS B OIUH.
[py TeXHUYECKOM MPOSKTHPOBAHUH TPaHC(HOpMaTOpa
M ero OTHCIbHBIX YacTed MPHUMEHSIOTCS Pa3IHIHbIC
CAIIP cucremsl. Harmpumep, muist mo6oro 3D monenu-

ol

Pucynox 2 — Cobpannuiii ma.

L]
f §

«

SHUM Mpanc@opmamopa

POBaHUsI, B TOM YHCIIE U KOpILyca H JeTaneil TpaHchop-
Maropa, IpUMeHsAeTCs TPUKIaaHas mporpamma Solid
Works. Jlyist cocTaBiieHHe 2IEeKTPUYECKIX CXEM TPaHC-
(bopmaropa 1 pazIUYHOTO MOJICTHUPOBAHUS MPHUMCHS-
eTcst mpuKiagHas mporpamma Multisim.
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Pucynox 3 —Dnexmpuueckas cxema mpancgopmamopa

Htorom Bcex MeTosma sBisieTCsl pa3paboTaHHas
aKTHBHasl 4acTh TpaHC(HOPMATOPA, KOTOPast OTIIPABIIS-
eTcsl Ha CYIIKY B crieluajibHble neun. [locie 3aBeprre-
HUS CYIIKM aKTHUBHYIO 4YacTh YCTaHABIHMBAIOT B 0ak
(kKopI1yC), MPOUCXOUT BAKyYMHUPOBAHHE M TPOIUTKA
M30JAINHN  TpaHC(HOPMATOPHBIM MaciioM. BpImomHs-
eTcsi OKOHuarenbHass cOopka TpaHchopmaropa: 3a-
IpeccoBKa 0OMOTOK, YCTaHOBKA 3IEMEHTOB KOHCTPYK-
IIUH, HEOOXOIMMBIX U BBITTOJHEHHS €T0 MCIIBITaHUI
[4].

@duHaTBHBIM 3TAIIOM SBISETCS SKCIEPUMEHTAIIb-
HBIA METOJI, IOCJIe OKOHYATEIBHOM COOPKH TpaHChop-
MaTop MepeMeIaeTcs B 3a1 BEICOKOBOJIBTHBIX HCIIBITA-
Hui. [locne ucnbITaHui TpaHCHOPMATOP TOTOBAT K
TPaHCIIOPTHPOBKE 3aKa34YHKY.
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PHILOSOPHY OF DEVELOPMENT AND IMPLEMENTATION OF THE "QAMS" DATABASE IN
THE CHEMICAL AND PHARMACEUTICAL ANALYSIS OF PLANT, FUNGAL AND ANIMAL
EXTRACTS

Annomauyus.

B cmamve paccmompensr gpunocoghckue sonpocet no paspabomxke u peanuzayuu 6aszvl dannvix « QAMSy ko-
JIUYEeCMBEHHO20 Onpedenetus N0 OOHOMY MAPKEPHOMY (DenepHoMYy) COeOUHEHUI0 OUOI02UYECKU AKMUBHBIX NPU-
pO()Hblx eewecmses no pesyiomamam Xxpomamo-macc-CneKmpomempuidecKux ucmedoeanuﬁpacmumeﬂbezx, 2pu6—
HbIX U HCUBOMHBIX IKCMPAKNIOB.

Abstract.

The article deals with the philosophical issues on the development and implementation of the "QAMS" data-
base for the quantitative determination of a single marker (rapper) compound of biologically active natural sub-
stances based on the results of chromatography-mass spectrometric studies of plant, fungal and animal extracts.

Knroueswte cnosa: 6asa oannvix, QAMS-uemoo, pegpepenmuoe (peneproe) geujecmeso, onpedensemoe seuje-
CMB0 8 pACMUMENLHBIX, 2DUOHBIX U HCUBONHBIX IKCIPAKIMAX.
Keywords: database, QAMS-method, reference substance, detectable substance in plant, fungal and animal

extracts.

B nocaeauue roapl KOMUYECTBEHHBIN aHAIN3 K-
CTBYIOILIMX COEAMHEHUI MHOTOKOMIIOHEHTHBIX JIeKap-
CTBEHHBIX ITPENIapaToB M0 OAHOMY BEIIECTBY IIpHOOpe-
TaeT BCcE OOJBIIYI0 MOMYJISIPHOCTh, U CUHTAETCs 3¢-
(hEeKTHBHBIM TTOJIXOIOM JIJIsl 1IeJIel KOHTPOJISI KadecTBa
JeKapcTBeHHBIX (opM. OJHAKO 3TOT MOJXOJ] OTPaHH-
YHMBAETCS MCHOJIB30BAHUEM OCO0O YHMCTHIX CTaHIAPT-
HBIX 00pa3loB BEIIECTB C YHUCTOTOW He MeHee 98%
JICHCTBYIOIIETO BEIIECTBA B CYOCTAaHIMH JCHUCTBYIO-
mero BemiectBa. Jns pemeHnst 3Toil mpoodieMbl OBl
cosznan Meroq QAMS (quantitative method by single
marker) — HMCIoJIb30BaHHE €IMHOTO MapKepHOro (pe-
MEepHOTO, peQepeHTHOr0) COCTUHEHUS Il KOJIH4e-
CTBEHHOTO AaHaJIM3a MHOTOKOMIIOHEHTHBIX JIeKap-
CTBEHHBIX NPENapaToB, PACTUTEIbHBIX, TPUOHBIX U KU~
BOTHBIX KCTPaKToB [1-4].

Omnako QAMS-meTon mMpUMEHUM I KOJIAYe-
CTBEHHOTO OIpE/EIECHHs aHATU3NPYEMbIX BEIIECTB CO
CXOXKEH MONEKYISIpHOH CTPYKTYpOH, CO CXOXUMH
CIEKTPaIbHBIMH XapaKTePUCTHKAMH U XpoMaTorpadu-
YECKUM IIOBEACHUEM C MapKEPHBIM (penepHbIM, pede-
PEHTHBIM) coeAnHeHneM. TakuM 00pa3om, aHaIN3UpYy-
€MBbIe COCTUHEHHNS, KaK TPABUIIO, BXOIAT B OXHO XUMH-
YeCcKoe ceMeicTBo ¢ penepHbiM. Kpome toro, QAMS-

METO]l MCHOJIb3YETCSl B XEMOCHUCTEMAaTHKE POJICTBEH-
HBIX PaCTeHUIl, KaK METOJ «OTIEYaTKOB MajbLeBy. [1o-
SIBJISIIOTCSI Hay4HbIe PabOThl, B KOTOPBIX OTPaKEHbI
QAMS-MeTOAMKH ¢ UCTIOJB30BAHUEM HETOXOXKHUX IO
CTPYKTYpE COEIMHEHHH M3 Pa3HBIX KJIACCOB BELIECTB,
KaK MapKepHOTro (pernepHOro), TaK U aHaIH3HPYEMBIX
COEJIHEHUIA.

Jis uaeHTUUKAMH | KOJHYECTBEHHOTO OTIpe-
JIeTICHUS JTI000T0 BEIIECTBA B PACTUTEIBHBIX, TPUOHBIX
Y XKUBOTHBIX 3KCTPAKTAX WK JIFOOOM JAPYTOM pacTBOpe
METO/IOM BBICOKOI((PEKTUBHON >KUIKOCTHON Xpoma-
Torpadguu B TaHAEME C Macc-CIeKTPOMETpHUEil, Kak U
JMOOBIM IPYTUM (PU3UKO-XUMUYECKUM METOJIOM aHa-
JIM3a, B AaHAIMTHYECKOW XUMHUU UCTIONB3YIOT TOCyAap-
CTBEHHBIN CTAaHAAPTHBIN 00pa3el] TaHHOTO BEIECTBA C
YHCTOTOH Kak MUHUMYM 98%. UeM BEITIe 9UCTOTA TOC-
yIIapCTBEHHOTO CTaHJapTHOro obOpasua, TeM 3(dek-
TUBHEE MIPOUAET aHATUTUYECKAs paboTa 1mo uaeHTHdu-
KallM 1 KOJIMYECTBEHHOMY OIpE/ICIICHHUIO, a TAKXKE Ba-
JMUAUA  AQHATUTHYCCKOW  METONUKH.  AHamu3
MIPOBOAAT IOCJE MPOOOMOArOTOBKH 3KCTPAKTOB TEM
WM UHBIM MeToJioM. OcTaHaBIMBaTHCS HOAPOOHO Ha
MPOOOTIOATOTOBKE B IAHHOM CTaThe MBI HE OyIeM.
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[Tocne mpoOONOATrOTOBKM IMPOIYCKAaIOT PacTBOP
TOCYAAapCTBEHHOTO CTaHIApTHOTO o0pasma H3ydae-
MOT'0O BEILleCTBA 4epe3 KOJOHKY Xpomarorpada, ¢ 3a-
JAHHBIMH MapaMeTpaMH XpOMaToTrpa(upoBaHus | I10-
Jy4aloT Xpomarorpaduueckue MapaMeTpbl JaHHOTO
TOCYIapCTBEHHOTO CTaHAapTHOTO obOpasma. CambiM
BaXXKHBIM M3 HUX SIBJIETCS NMapaMeTp — OTHOCUTEIbHOE
BpeMs yaepxkuBaHus. Ha ocm abcmuec Xxpomaro-
TpaMMBl, I7ie 0TOOpaXkaeTcsl [IKajia BpeMEH yAepKUBa-
HHS B MPHYTaX Ha COOTBETCTBYIOUIEH MUHYTE MOSBIIA-
eTcss Xpomarorpauyeckuil MUK JTaHHOTO Tocynap-
CTBEHHOTO CTaHJapTHOro oOpasma. B maHHBIX
XpOMaTorpauuecKux yCIOBHAX BPEMsl yICp KUBAHUS
KOHKPETHOTO BEIIECTBA CIIe(prUIHa.

B HOEHTHYHBIX XpOMAaTOTpa(UUECKUX YCIOBHIX
MPOBOMAAT XpOMaTorpaUpOBaHUE 3KCTPAKTa pacTe-
HU, TpUOOB WIJIM KMBOTHBIX TKaHel. W ecnu B naeH-
THYHBIX YCJOBHSX IIOJy4aloT XpoMmarorpaduyecKuit
MUK Ha TOM ke MUHYTE BBIX0/a (COBIACHUE BPEeMEHHI
yIepKHMBaHMS), KaK M TOCYJapCTBEHHOTO CTaHAAPT-
HOro o0pasla, TO MBI JeJaeM BBIBOJ, YTO JaHHOE Be-
IIECTBO €CTh B AKCTPAKTE, TO €CTh HACHTH()UIIMPOBAIN
€ro, a Io IUIOMIaAN XpOMaTorpagpuIeckoro uaeHTHduU-
IIPOBAHHOTO NMHKA MBI CYUTaeM KOHIIEHTPAIIHIO €ro B
9KCTpAaKTe.

B xpomaro-macc-CIEKTpOMETPUH HapsAy ¢ OTHO-
CHTEJIbHBIMM BpPEMEHAMHU YJCP)KUBaHMS COCIMHEHUI
MOJy4al0T MacC-CIEKTPBl COeIMHEHUH, a UMEHHO HX
OCKOJIKOB TT0cjIe 60MOapAMpOBKH, HAIIPHIMED, HIIEKTPO-
Hamu. CpaBHEHHE Macc-CIIEKTPOB U XpomaTorpaduye-
CKHUX ITapaMeTPOB ONPENEIAEMbIX COCIMHEHHN B JKC-
TpakTax ¢ IapaMeTpaM CTaHAAPTHBIX 00pa3loB Be-
IIECTB AaT MCCIIEAOBATENSIM TIOHUMAHUE O CTPOCHUH
OTIpeNIeNIEeMOro BEIIeCTBA U O €T0 COJIEPKAHUU B IKC-
TpaKTe.

I'ocynapcTBeHHBIE CTaHAAPTHBIE 00pa3lbl peau-
3yIOTCSI BO (DTaKOHYMKaX, Kak mpaBmio, mo 100 mr u
MeHee. DTO OYeHb MaJIo Ayt OBITOBBIX HYX I, HO 10CTa-
TOYHO JUISl aHAMTHYECKHX paboT. HekoTopele cran-
JapTHBIE 00pa3ubl peakue, HapabaThIBAlOTCS XUMUYE-
CKHUMH KOMITAaHHMSIMH TI0 3asiBKaM J1a00paTOpHid, ¥ CTOST
OuYeHb JJOPOTO.

Ecnu usyuator, Hanpumep, (G1aBOHONUIBI B PacTH-
TENIBHBIX 3KCTPAKTax, a (IaBOHOUIOB OoJiee 25 BHUIOB
VHJIMBHIYaJIbHBIX XUMHYECKAX COCAMHEHNH TTOXO0XKHUX
JpYyT Ha Jpyra 1o XMMHUYECKOH CTPYKType U (PU3UKO-
XMUMHYECKHM CBOWCTBAM BEIIECTB, TO B HJealie MbI
JIOJDKHBI IMETH BCE 25 BHUIOB rOCYJapCTBEHHBIX CTaH-
JAPTHBIX 00Pa3IOB Ka)KA0ro (UIaBOHOW/AA 10 OTAEIb-
HocTH. HekoTophle N3 HUX pelkue, a KaKue-To JOPOro
CTOSIT WJIM UX U3 PACTCHUI XUMHIECKUMH KOMITaHHSIMHU
Ha/0 HapaOaThIBaTh IO 3asBKE aHATUTHYECKON J1abo-
paropum, 4TO TOXEe Hoporo. B menmom mocnenmyromme
PYTHHHBIE METOABI aHaJM3a OyayT JOPOTMMH, H3-3a
PacXogHBIX MaTEepPHAIOB, K KOTOPBIM OTHOCSTCS TOCY-
JIapCTBEHHBIE CTAH/IapTHbIE 00pa3IIbl.

Kuraiickumu  yu€HbiMu  nipeaiokeH  QAMS-
MeToA. CyTh €ro 3akiro4aeTcs B TOM, YTO MbI MOIY-
yaeM eIWHOXIBI XpoMaTorpaduyecKue IapameTpsl
BCEX, Hampumep, 25 BUJOB TOCYAapCTBEHHBIX CTaH-
JApTHBIX 00pa3IoB TeX ke (hIaBOHOMAOB. A MpPH MO-
CIEAYIOUMX PYTUHHBIX METOAAX aHalM3a, KOTjAa U3-
Pacxom0BaINCh 25 BUJOB TOCYAaPCTBEHHBIX CTAHAAPT-
HBIX 00pa3loB Tex k¢ (IaBOHOMIOB, MBI M3 ITOH
rpynmsl 25 BUIOB (DIIaBOHOMIOB MOKYIAaeM TOCyap-
CTBEHHBIH CTaHAAPTHBIN 00pa3el Hanbosee JemEBOTO

u Haubojee paCHpOCTpaHéHHOFO cTaHgapTa q)HaBOHO—
uaa (3TOT TOCYAApCTBEHHBIM CTaHAAPTHBIA oOpaselr
0003HavYaeM KaK PErepHOe COCAUHEHHUE), er0 PacTBOp
xpomarorpadupyioT B AaHHOW XpomarorpaduyecKoi
CUCTCMC. Honyqa}oT €ro BpeMms BbIXO/Ja. 3Has BpEMCHa
BEIXOJA OpyTuX 24 (1aBOHOUAOB (OMPENCIIIEMBIX CO-
€IIMHEeHUH) B JIAaHHOW Xpomarorpauyeckoi cucreme
110 BpEMEHaM BBIX0/1a U IIPEABAPUTEIIBLHO PACCUUTAB 110
peuepHOMY COCAMHCHUIO OTHOCHUTCJILHBIC MOIPaBOY-
ueie ¢axtopsl (RCF), He moxymas u He aHATU3UPYS
pacTBOpbl Apyrux 24 o0pasloB, PACCUUTHIBACM HX
KOHIIGHTpaluy 3a04HO. To ecTh Jaboparopus Tpa-
TUTCS Ha 3aKYIIKy PENEPHOTO COCAVHEHM, a OIpese-
JIIEMBIE COCUHEHHUSA HE ITOKYIIA€T, TEM CaMbIM YyJe-
IIEBJIAA MOCICAYOMUEC PYTUHHBIC METO/IbI aHaJIN3a. B
0a3e MaHHBIX OYOyT COMEpPXKATHCS XMMUYECKHE Mapa-
MeTpsl, a Takke RCF onpenensiemMbix 06pa3nos 1o pe-
NIEpHOMY 06pa3uy OAHOTI'0 KJ1accCa COGZ[I/IHeHI/Iﬁ B J1aH-
HBIX XpOMAaTOrpagu4ecKuX YCIOBUSX, U €CIIU XUMHUKY-
HCCJIICAO0BATCIIIO HOHaZ[O6I/ITC$[ OMpeaAcCIATh, HAIIpUMEp,
pacTUTeNbHbIe YKCTPAKTHI Ha COSMHEHHUS TeX e (ia-
BOHOMJOB U3 I'PYIIIbL 24 OIPEACIIACMBIX BCIICCTB, IPHU
OTOM HE€ NOKYyMas K HUM IroCyJapCTBECHHbBIX CTaHAapT-
HBIX 00pa3uoB. EJWHCTBEHHOE, XHMHKY-HCCIIEIOBa-
TCIIIO HOHaZ[O6I/ITC$[ BOCHPOU3BECTU UACHTUYHBIC XPO-
MaTorpadUuecKue YCIOBUS: MapaMeTphl XpoMarorpa-
(udeckoil KOMOHKH, THI COPOCHTa KOJOHKH, pa3Mep
3epHa CHITMKArelisi KOJIOHKH, CKOPOCTh MMOTOKA MOGHIIb-
HOW (a3pl, 00bEM BKOJIA B KOJIOHKY, THIT JETEKTOPA,
€ro napameTphl U T.I1.

W3 25 Bunos, Hampumep, T€X ke IoCyJapCTBEH-
HBIX CTaHAAPTHBIX 00pa3OB (IIaBOHOUIOB PENEPHBIM
COeIIMHEHNEeM Ha3HadaeM | oOpasen ¢uraBoHOMIA, KO-
TOpBIN HanboJjee PacnpoCTpaHEH W JACIIEeB, a OCTalb-
HBIE 24 TOCYIapCTBEHHBIX CTAaHAAPTHBIX 00pasna 000-
3HAYar0T B KAYCCTBC ONPECACTIAECMbBIX BEIIECTB.

Xumuueckoit 0a3el gauaeix RCF B cootBeTcTBUM
C ApYrdMM XMMHYECKHMHU IlapaMeTpaMu MapKEepHBIX
(penepHBIX, pepepEHTHBIX) U ONIPEICIIAEMBIX COSIHHE-
HUW OJIHOTO XMMHUYECKOI'0 CEMENCTBA, a TAKIKE Pa3HbIX
KJIACCOB OPraHUYCCKUX COG,I[PIHeHPIﬁ, B MHUPC HET. B
6a3y JaHHBIX BOHAYT GU3UKO-XMMHUYIECKHUE XapaKTepHu-
CcTHKH (TAcTOPT BEIIECTBa) KaK MapKepHOTO (perep-
HOT0, pe()epEHTHOTO0) TOCYAAPCTBEHHOTO 00pasiia, Tak
U JPYTUX HOXO0XKHUX 10 XUMUYECKON CTPYKTYpE COEeIH-
HeHMH (MX Macrmopra) B Ka4eCTBE OMNpeJeNsIeMbIX Be-
IECTB U UX BAJIMAAINHNOHHBIC XAPAKTECPUCTUKH. Crm-
COK MCIIOJIb30BAHHOM JINTEPATYPHI
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CONCEPTUAL FEATURES OF CO-CREATION IN HOTELS

Annomauyus.

B cmamove pacemampuearomcs ocobennocmu meopemudecKkoco OCMblCleHUs co-creation u ux KOoHYyenmydajb-
Hble pasviacHenus. [Ipogedén ananuz pabom asmopos, pe3yibmamom KOmopo2o Cmaiu 8bl0eNeHHble 8eKmMOopbl
U3Y4YEeHUS NOHAMUA co-creation 8 KOHmexKcme 20CMUHUYHO20 6u3H€Cd, KakK npoyecca coemecmHuoul pa3pa6om7<u
nPOOYKmMa uiu yciyeu, COmeopiecmsa nompeoumeinei u npou3eooumenceil, KaxK 63aumooeticmeus ¢ nompeoume-
JleM OISl CO30aHUsl YeHHOCMU NPOOYKMA U yeayeu 6 cghepe cocmenpuumemaa. Ilpednosicenvt eapuanmol KOHKpe-
muzayuu NOHAMUS «COBMeCntHoe cozoanue YeHHocmu», u eblOeIeHbl npuopumeniHovle nosuyuu 6 uccneo0o8anuu
memvl cmamovu.

Abstract.

The article discusses the features of the theoretical understanding of co-creation and their conceptual expla-
nations. The analysis of the authors ' works was carried out, which resulted in the identified vectors of studying
the concept of co-creation in the context of the hotel business, as a process of joint development of a product or
service, co-creation of consumers and manufacturers, as interaction with the consumer to create the value of a
product and service in the field of hospitality. Variants of concretization of the concept of "joint value creation™
are proposed, and priority positions in the study of the topic of the article are highlighted.

Knrwuesvie cnosa. CO-creation, 20CmuHuybvl, CO30aHUU COBMECTNHO20 npodykma, comeopdecmeo, cmpane-

cus, coemecmHoe co30aHue YerHHocmu
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B Hacrosiiiee BpeMsi TOCTHHHYHAST WHIYCTPHUS
CTPEMUTEIBHO Pa3BUBACTCS U IIPETEPIIEBAET OObIINE
M3MEHEHHS STOMY CIIOCOOCTBYIOT I100aJIbHBIE BBI30BBI
COBPEMEHHOCTH, IM(POBU3aLNS, MEHSIONIMECS Tpe-
MOYTEHHs] KIMEHTOB B MOTPEOJICHWH TPOAYKTa U
YCIYTH, 94TO B OOJIBIION CTETIEHH BIIHSIOT Ha MX ITOBE-
JICHWEe U B3auMOOTHOIIeHHs. [109TOMY B OXHMIaHUSIX
KJIMEHTOB TPOUCXOJSIT Cephe3Hble M3MEHEHMs, U HMX
pOJb B KauecTBE MACCHBHBIX HaOmofgaTenei (Kak 3To
OBIJIO B TPOIIJIOM) CMECTHIIACh HA POJb AKTHBHBIX
yuacTHUKOB. CeroJiHs rocTiO y)e HeJ0CTaTOuHO yII0-
BJIETBOPHUTH CBOIO IOTPEOHOCTH B OTIBIXE M JOCYTE,
koMdopTe 1 6e301MacHOCTH, HEOOXOANMO, YTOOBI TIPO-
JYKT peniaj ero npobsiemy, ObUT He TOJIBKO IOJIE3HBIM,
HO U TIPEACTABISUI ONPEENICHHYI0 LIEHHOCTh. ['ocTh-
HUYHBIM NPEINPHUITHIM JUIsI 00eCIieYeH st IPEIBOCKU-
IIAIOIIET0 U BBICOKOKJIACCHOTO CEPBHCA BAXHO YXO-
JUTh OT TPAJAUIIMOHHON PAKTHKUA K COBMECTHOMY CO-
TPYAHUYECTBY TIPOU3BOIUTENIEH W TOTpeOUTENeH.

OtcyTCcTBHE NIPAKTUKH CO-Creation TOCTHHHIBI U Toc-
Tell, BO-MIEPBBIX, IOHIKAET yJOBIETBOPEHHOCTh CEp-
BHCOM Yy KJIIMEHTOB, BO-BTOPBIX, 3aCTaBJIAE€T TOCTUHUY-
HOE IPEANpPUITHAE TEPIETh YOBITKN B CBSI3U C IOTEpei
KJIMEHTOB. BoBneueHne mnorpebuTens B COBMECTHOE
CO3/1aHME LIEHHOCTH MOBBIIIAET BEPOSITHOCTD COBEPILIE-
HUS TIOBTOPHOM MOKYTKH, TaK Kak (JOPMHUPYET y KIIU-
€HTa XCJIaHUC BHOBBH IMOBTOPUTH MOJIOKUTENHHBIN T10-
TpeOuTenbCcKuid onBIT. TeM He MeHee, co-creation u e
KOHILIENTYaJbHOE pa3bsICHEHUE, CETOAHS Majo pac-
CMATpUBACTCA B OTCUCCTBCHHBIX I/IHCI)OpMaHI/IOHHI)IX
HCTOYHUKOB, B OCHOBHOM JAaHHOE HAIpaBIECHUE MOIY-
YyuiIa OOJBIIOE PAacIIPpOCTPaHEHNE B pabOTaX MHOCTPaH-
HBIX aBTOPOB.

H3ydyenune TeopeTHIeCKUX OCHOB co-creation mo3-
BOJIMT IOHATH CYITHOCTH JAHHOTO HallpaBjeHus u 0y-
JyT criocoOCTBOBAaTh NPUMEHEHNE TEOPHHU Ha IIPAKTHKE
TOCTUHHYHBIX TIPEANPHUATHH.
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B mpomecce wucciemoBaHuS MPUMEHSIINCH Me-
TONBI: CHUCTEMHBIH aHANW3 JHUTEPaTyphl OTCUECTBEH-
HBIX U 3apyOCIKHBIX aBTOPOB, HAOIIOICHHUE 32 ICATEIb-
HOCTBIO TOCTHHUYHBIX MPEANPUITHA U JPYTUX MPEI-
NPUATHI HHAYCTPUH TOCTETIPHUUMCTBA.

IlepeiinéM HEMOCPEACTBEHHO K OIPEACICHUIO
TOTr0, YTO MOHMMATh TOJ] co-creation. B coBpeMeHHOMH
JUTEPaType MOKHO BCTPETUTH OONBIIOC KOJHMYECTBO
oTIpeNieNIeHui co-creation, KOTOPhIE MOTYT OTJIMIAThCS
B 3aBHCHMOCTH OT YPOBHS aHanmm3a (MHIUBHIYYM,
rpymma, ¢pupMa, oTpacib, TpyIIa IMoTpeduTenel, pe-
THOH, CTpaHa), THIIa MOJEIH (MOIEIbh CaMOOOCTyKHBa-
HUS, MOJICJIb COTBOPYECTBA, OM3HEC MOJEIh ), HAYIHOH
JUCIUTUTAHBI (B YACTHOCTH, MEHEI[KMEHT, YIIPABICHHE
MePCOHANIOM, HH(OPMAIIMOHHBIC TEXHOJIOTHUH, MapKe-
TUHT, ynpasieHue 3HaHusMu) [1, C. 11-20]. B gqannoi
pabote co-creation OyIyT pacCMaTPUBATHLCS C MTO3UIHU
TOCTHHUYHOTO MPEIIPUATHSL.

[onsaTue co-creation ompezeasieTCs B KOHTCKCTE
TOCTHUHHYIHOTO OW3HECa MHOTUMH aBTOPaMH KakK IIPO-
[[ECC COBMECTHOM pa3pabOTKH MPOTYKTa HIIH YCIYTH, B
KOTOPOM BKJIAJ IOTPEOUTENICH WrpaeT HEHTPATbHYIO
poip OT Hayaima A0 koHua. B 1990 roay
John Czepiel paccmoTpen ywacTue KineHTa B CO3/1a-
HUHM COBMECTHOTO MPOAYKTA C MO3UIUU MOTPEeOUTEI,
KOTOPOE MOJKET MPUBECTH K OOJBIICH yIOBICTBOPCH-
HocTH ero notpebHocreit [2, C. 267].

B a3TOT %€ mepuo APYrue aBTOPBI MPETOKUIA
paccMOTPETh Y4acTHE KJIMCHTA B CO3JaHHH COBMECT-
HOTO MPOAYKTa, KaK MOJICTb OOpaTHOM CBSI3H, HAIIPaB-
JICHHYI0 Ha IIOBBIIICHUEC KAadeCTBa MPOJYKTa WA
YCITyTH, TTOBBIIICHUS POU3BOAUTEIEHOCTH TIIEpCOHAIIA
u smouud [3]. IlpeumyiecTBo JaHHOTO HaNpaBJIEHUS
B TOM, YTO 3TO NIOMOTAeT MOBBICUTH MPOU3BOIUTEIb-
HOCTB, TIOCKOJIKY KITUCHTHI CTAHOBSATCS YaCTHIHBIMH
COTPYAHUKAMH TOCTHHHYHOTO NPEATPHUITUS; YIIyd-
[IA€T IBYCTOPOHHIOI CBSI3b MEXKIY KOMIIAHHSIMH U
KJIHEHTaMH, 4TO CIIOCOOCTBYET YBEIMYCHUIO MOJIOKHU-
TEJIbHBIX OT3bIBOB; YBEIUYHUBACT MPOJAXKU, OCOOCHHO
yepe3 KaHaj capad)aHHOTO Paavo; IMOBBIMIACT JIOSIIb-
HOCTh; MOET OBITh UCIIOJIb30BaH B KAYECTBE KPUTCPHSI
CEerMEHTALMU KJIMECHTOB, YTO MPHUBOAMUT K OOJbIICH
CHIOCOOHOCTH KOMITAaHWH PEaM30BBIBATH CTPATETHIO
muddepermmanun yeryr|3].

OMOLMOHANBHEIE PEaKIMd B JaHHOW MOJICIH,
MOKHO pacCMAaTpHBaTh KaK YHUKAIBHBIA pecypc s
pa3BUTHA TOCTHHUYHOTO Om3Heca. COTPYIHUKH C BBI-
COKHM YPOBHEM 3MOIMOHAILHOTO WHTEJLICKTA JIYYIIe
BBICTPAWBAIOT KOMMYHHKAIIMU C KJIMEHTAMH W KOJLUIC-
ramMH, MEHBIIIC CKJIOHHBI K SMOIMOHATIBHOMY BBITOpa-
HUIO, 0ojiee paboTOCTIOCOOHBI, Yalle JOCTUTAIOT TO-
CTaBJICHHBIX IIEJIEH U PEKE MEHSIIOT MECTO PabOTHI.
JIJist TOCTHHUYHBIX MPEINPUATHIA, 3aHUMAFOIIUXCS 00-
CIIy’)KHBaHHEM KJIHEHTOB B YCIOBHAX JTHYHOTO B3aUMO-
JICHCTBUS «JTUIIOM K JIUITY», KpaifHe BaXKHBIM SIBJISICTCS
BOIIPOC O KAYECTBE OTHOMICHHUM, BOSHUKAIOINX B JIaH-
HOM CJy4ae MEXIy COTPYJHHKAMH H KIHCHTAMHU.
Hawubonee cunbHbIM siBisieTest 3 QeKT, BOZHUKAIOMINT
B pe3yJbTaTe 1mojoOHOro oOMeHa, B Tex cdepax mes-
TENBHOCTH, T/Ie¢ OTHOUICHHS MEXAY KJIMEHTOM H TO-
CTaBIIMKOM YCIYTH HOCHUT MJIUTEIBHBIN XapakTep,
MPEIIONaraoniii B3aMMHOE JOBEpPHE M YBa)kKCHUE.

JloBepue, Takke MOXKET PacCMaTPUBATHCS KaK HE00X0-
JVMOE TIPEIBAPUTENHHOE YCIOBHE IS CO-Creation, Tak
U pe3yJIbTaT CO3JaHUH COBMECTHOTO IpoaykTa. Takxke,
ycrex B3aUMOJICHCTBHS C KIMEHTOM BO MHOTOM OyzAeT
3aBUCETh OT TOTO HACKOJILKO MEPCOHAN, MPEI0CTaBIISSA
yciayry, OyleT BHUMATeNleH, OOXOJMTEINICH, BEXKIIUB,
NIPUBETIMB U T.II. B 3amagHeIX cTpaHax, ocoOEHHO B
CUIA, naBHO NMOHSUIM Maruro yibIOKy, U B CEPBUCHBIX
OpTaHM3aIUAX MHOTO BHUMAaHHA YACISIETCS 00YIECHHIO
NIepCOHala, HAIPAaBICHHOTO HA pPAa3BUTHE YMEHUS
YOPaBIATH AIMOIISIMH [4].

HexkoTopblie aBTOPBI TEOPETHIECKOE OCMBICIICHUE
CO-creation aHAIM3UPYIOT C MO3UIUH «COTBOPUECTBOY,
KOTOPOE€ OPHEHTHPOBAHO Ha COBMECTHOE COTPYAHUYE-
CTBO KJIMEHTOB, IOCTABIIMKOB, IEPCOHANA, HAIPUMED,
TOCTUHUYHOTO MPEATIPUSATHS U1l CO3/IaHMsl MPOIYKTa
WJIN YCIYTHU MPEACTABISIONIYI0 YHUKAIBHYIO IEHHOCTh
[7, C.249]. LleHHOCTh MOXKHO paccMaTpuBaTh Kak OT-
HOULIEHHE LIEHHOCTH M HU3KOH LIEHBI, KOTa IPOAYKTHI
WJIN YCIYTH I TOCTEH MPOJArOTCs 10 HU3KHUM IIEHaM,
KOTOpBIE COOTBETCTBYIOT HX OKHJIaHMAM. LleHHOCTH
TIO3UINH TTIOTPEOUTEIIS, TAK)KE MPETOoIaraeT Mmoiyde-
HHUE BBITOABI OT CEpBHCA, KOTOPBIH OH Kymui. LleH-
HOCTh — 3TO Ka4eCTBO, KOTOPOE TOCTh MOIyYaceT 3a Ty
LeHy, kotopyto oH omnatui [7, C.250]. CoBmecTHOE
TBOPUYECTBO MOOLIPSETCS KaK CIOocOo0 00ECTIeUnTh IeH-
HOCTb C TOYKH 3pEHHS KJIMEHTa. Y4acTHe KIIUCHTOB B
CO3/IaHMM OCHOBHOTO IPOJIYKTa JOCTUTAETCS 3a CUeT
HMHHOBAIMIl U TECHO CBA3aHO C HCIIOJIb30BaHUEM, IICH-
HOCTBIO MCIIOJIb30BAHUS M KOHIEMIHMEH, YTO «IeH-
HOCTh MOJXET OBITh OIpenesieHa TOJBKO MOTpeOuTe-
nem». KOHIeNis COBMECTHOTO CO3JaHHs IIEHHOCTH
MIPUHOMIHWAIEHO OTJIMYAETCsl OT JIPYTHX KOHIEIIHH
BOBJICUCHHS OTPEONTEINS TEM, KOMY PHUHAJICKUT BE-
JyIasi poJib B pa3paboTKe HOBBIX HJEH, a TAK)KE THIIOM
cozaaBaeMoii 1ieHHocTH. Ha mpakTuke, oTenu, opueH-
THUPOBaHHbIE Ha MHHOBAIMU M BHEJPEHUE KOHIICIIINU
COBMECTHOTO CO3/IaHUs [IEHHOCTH, 0OHAPYKUBAIOT UH-
TEPECHBIE KEHChl BOBJICUCHUS KIMEHTA M B3aUMOJACH-
CTBUS ¢ HUM. [IpHBeieM KOHKPETHBIE IIPUMEPBI.

HoBasi ycnyra «y>KHH Ha KpbIIe» MOSIBUIACH B
orene «Swissotel» 5 3BE3] 0 MHUIIMATUBE OJHOTO M3
kiueHToB. Xocren «Fabrika» mpenocrasisieT Oecriat-
HOE TIPOXXKMBaHME B3aMEH HAapHCOBAaHHOW TrocTeM Kap-
THHBL. BbITo/1a rOCTS 04eBHIHA, @ XOCTEIN, B CBOIO OYe-
penb, co3laeT yHUKAIBHBIN MHTEpbep. XocTen «Bear
Hostel» BHenpuiI cxeMy OIUIaThl «IUIATH CKOJBKO XO-
Yenib», Ha calTe Npeaiaraercst KIMEHTY yKas3aTb Ty
CyMMY 3a MPOKHBaHHE, KOTOPYIO TOT CUHTAET OINTH-
ManbHOU. Xocten «Domy, OpUEeHTUPYSICh HA OT3bIBBI
KITUEHTOB, BBEJI HOBYIO YCIYTY — IIPOKAT BEJIOCHIIEIOB.
Otens «Ritz — Carlton» co3zgan cucremMy Ipo3padHoit
TepCOHANTN3ALUN, HA OCHOBE KOTOPOM KaXKJbIM KIUEHT
TIOJTy4aeT MHAMBUAYaJIbHBINA cepBuc. [lepconan orens
B 3TOH 0a3ze (UKCHpYET MOXKENaHU W TPEAIOYTEHUS
KJIMEHTa BO BpeMs ero NpeObIBaHMs, 3aTeM 3Ta HHPOP-
Mallysl UCTIOJIB3YEeTCs IS YCTaHOBJICHHS JINYHOTO KOH-
takTa ¢ kimeHToM. Ortens «InterContinental» opranu-
3yeT BCTPEUH C MOCTOSUIBIAMH, 1T0 pe3yiIbTaTaM KOTO-
pBIX cocTaBisieTcs npodaiin rocts [10, C.461].

KoHmenust COBMECTHOTO TBOPUYECTBA yKa3bIBAET
Ha LEeNBIH P adbTEPHATUBHBIX CIOCOOOB COBMECT-
HOTO CO3JaHusI IEHHOCTH ¢ KJIMeHTaMu. KIMeHTs kak
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WCTOYHMK 3HAaHUH aKTHBHO YYacCTBYIOT B IPOIECCAaxX U
MOTYT BBIOMpATh, YTO, 10 MX MHEHHIO, IMEET I HUX
HanOOJNBIIYIO IEHHOCTD.

TepMuH «coTBOpUECTBO» B paboTax APYTHX aBTO-
POB PacCMOTPEH KakK CTpaTerus npeoOpa3oBaHusI LCH-
HOCTHBIX NPEUIOKEHUH MpU paboTe ¢ KINSHTaMU WU
JIOTIOHUTENbHBIMU pecypcami [5, C 643]. Crpateruu
OINpENeNA0T BaXKHOCTh AJISL YCIIEIIHOTO BOBJICUEHUS
MOJIb30BaTeNel B pa3pabOTKy HOBEIX MPOAYKTOB [8§,
C.478].

Cunb-Xya I'yans , Jlumans Ce , L[3yr-Usu Xy-
aHb NPUMEHHIN MOJETb TPUAIbl Ui YIydIICHHs IO-
HUMaHHA CO-creation ImyTeM COCpPEJOTOYEHHS BHUMA-
HUsS Ha 0OMeHe 3HaHusMU ¢ knmueHtamu (CKS), Ha ko-
TOPBI MOTYT BIJIMSITH OPHEHTAIMS OPTaHU3aIOHHBIX
otHomeHuit (ORO), agantuBHOCTH cOTpYAHUKOB (EA)
u onbIT KieHToB (CE), ¥ 3T0 BiIMsieT HAa KPEaTHBHOCTh
cotpyanukoB (EC) u skoHOMHUECKasi [IEHHOCTh, BOC-
npunumaemas notpedurenem (CEV) [6, C.972].

Takum 00pa3oM COBMECTHOE CO3JJaHUE MPOTYKTa
WIN YCIYTHM OTHOCHTCSI K COTPYIHHYECTBY C KIIHCH-
TaMH B LEJIIX HHHOBAIIWH, OBBIIIEHHUS yPOBHS 00CITy-
JKMBAHHSA, CO3JJaHUE TPOAYKTA CHOCOOHOTO yIOBIETBO-
PHUTH MOTPEOHOCTH KIMEHTA U 3aCTaBHUTH €ro emé pa3
BEPHYThCA B OTENIb. BaXXHO OTMETHTB, YTO OCHOBOH
JUI1 COTPYAHUYECTBA SIBIISCTCS OIBIT, MOTY4YECHHBIN
KJIMEHTOM IIPH MCIOJIb30BaHUH MPOAYKTa WIN YCIyTH
rocTuHuIpl. [IpuMeHsst cerogHs TpaAMIMOHHBIE Me-
TOJIBI, IIPU OPUEHTAIMN HA PBIHOK MHIYCTPHUU TOCTE-
MPUUMCTBA OT TOCTUHUYHBIX NPEANPUATHI TpeOyeTcst:
(hopMyITHUpOBKa BOIPOCOB ISl TIPOBE/ICHHST HHTEPBHIO
WM OTIPOCa, TAK)Ke€ MOKHO MPOBECTH HAOJIONEHHS 3a
MIOBE/IEHNEM NOTpeOuTENIeH, 4TO BIIOCIIEICTBUH TI03BO-
JWUT aaNTUPOBATh Pa3paOOTAaHHBIM OTENeM MPOIYKT
WM YCIIYTY, COJep)KaINe C TOUKH 3PSHHUS MIPEATIpHs-
THSI IGHHOCTB JuIsl oTpeduTens. Knuent Oyner urpatsb
B OCHOBHOM TTaCCHBHYIO POJIb, IPOCTO OTBEYAst Ha BO-
MPOCHl WM TO3BOJISISI HAOMIONATh 3a €ro IOBeje-
HHEeM. AKTHBHAs OpHEHTANMs Ha PBIHOK, C APYTOii CTO-
POHBI, TpexrnojaraeT y4JacThe KIHEHTa B KadecTBe
nmapTHepa 10 COTPYAHHUYECTBY, COBMECTHO C KOMIIa-
HHEH CO3afoNIero IIEHHOCTh, IIPH ATOM COBMECTHO C
KOMITaHHEH 0OHAPY)KUBAET CKPBITHIE OTPEOHOCTH.

HecMoTps Ha pacTymIyto MomyJsipHOCTb CPEar 3a-
PYOEXKHBIX aBTOPOB B COBMECTHOE CO3/JaHUE MPOJIyKTa
WIN YCIIyTH, YCIOBUSI HEOOXOAMMBIE Ul yCIEITHOTO
BOBJICUECHUSI TI0JIb30BATENEH B pa3paboTKy HOBOTO IPO-
JIyKTa OCTaJICh MaJIo U3y4YeHBI, YTO MOXKET CTaTh IPO-
JIOJDKEHHEM HCCIIeI0OBaHMS JAHHOTO HATIPABIICHUS.
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ORGANIZATION OF COMMERCIAL ACTIVITY IN AGRICULTURAL FOOD MARKETS

Abstract.

In the conditions of intensive globalization of the world community the importance of the level of self-suffi-
ciency of the population with food grows. The protection of national and state vital interests in the field of food
security is part of the complex problems of national security and is one of the most acute problems of the XXI
century, which requires detailed consideration to ensure the security and real sovereignty of Ukraine.

The author reveals the interpretation of the term "food security” as the ability of the state, regardless of the
international situation, to provide all segments of the population with access to safe, quality food in the amount

necessary to lead an active and healthy life.

The issues of functioning of the agri-food market as an element of the market infrastructure and a means of
ensuring the development of the agrarian business are considered, as well as ways to increase the efficiency of its

functioning to ensure food security of the state.
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Formulation of the problem. One of the oldest
and most important global problems of mankind is the
global food problem. Famine, as its most severe conse-
quence, as well as a comprehensive social "disease"
have always had a significant impact on people's lives
at different times with equally impressive destructive
power [1].

Globally, the essence of the food problem is that
humanity is not able to fully provide themselves with
food that meets accepted physiological standards.

Factors that significantly affect the emergence and
exacerbation of the problem of providing humanity
with food include the following: rapid population
growth on Earth; specifics of population placement; the
impact of the economies of developing countries; polit-
ical situation in the world; widespread industrialization
and mass urbanization.

An important component of the country's food se-
curity is to meet the consumer needs of the population
with food products of domestic origin, the rational use
of food products with their respective energy and bio-
logical value; solving the demographic problem and
improving the quality of life [2].

The main way to solve the global food problem of
mankind is the effective development of agriculture, as
well as the intensification of already developed agricul-
tural land and effective environmental measures.

In the context of globalization and the formation
of export-oriented economy, solving the problem of
providing the population with food according to ra-
tional nutrition depends on the commercial activities of
agro-industrial producers, which is a type of entrepre-
neurship at the stage of exchanging the reproduction
process and provides production and marketing. There-
fore, the market should be considered as a commodity
economy, which is represented by the sphere of ex-
change with the established system of commercial ac-
tions and commodity-money relations which are inter-
dependent.

The global financial and economic crisis, unstable
trends in world agriculture and the difficulty of solving

the food problem at the international level require in-
creased attention to national food security. In this re-
gard, the assessment of opportunities and finding ways
to improve the organization of business management in
the domestic agri-food markets is relevant.

The purpose of the article is a comprehensive
analysis of the current state of organization and man-
agement of commercial activities in the agri-food mar-
ket, as well as the search for ways to improve the effi-
ciency of its operation to ensure food security of
Ukraine.

Analysis of recent research and publications. In
modern conditions, the degree of influence of commer-
cial activity on the efficiency of production is becoming
increasingly important, as the competent organization
of commercial activity and constant work to improve
its efficiency is the most important tool for stability and
sustainable development of the enterprise. There is a
need to expand management tasks, develop new tech-
niques and methods of business management. Ukrain-
ian agricultural enterprises, at present, have not fully
mastered the mechanism of effective business manage-
ment, its development and formation continues.

The efficiency of commercial activity is deter-
mined by the level of development of the agri-food
market. M. Drohomyretska notes that the agri-food
market is a complex highly organized system that pro-
vides a close relationship between agricultural produc-
ers and consumers, while strengthening food security
by meeting the effective needs of the population in
food, but also as an independent economic mechanism.
, which has specific features [3].

In our opinion, it focuses producers on the produc-
tion of agricultural products, ensures the efficient allo-
cation of material and technical resources, helps to in-
crease the competitiveness of agro-industrial enter-
prises, meets the needs of consumers in raw materials
and food.

Organization and management of commercial ac-
tivities of modern agricultural enterprises in the market
- a very relevant and modern issue that has been the
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subject of discussions and research of domestic and for-
eign scientists: O. Berezina, O. Kvaschuk, G. Kaletnik,
M. Gorlachuk, U. Koestner, L. Absava, O. Borodin and
others.

At the same time, despite significant scientific de-
velopments, in our opinion, more attention should be
paid to some aspects of improving the management of
commercial activities of agricultural enterprises in the
market of agricultural products.

Research methodology. In studying the organiza-
tion of commercial activity in the agri-food market, the
works of domestic and foreign scientists, primary ma-
terials of the author's own research, periodicals were
studied. Monographic, statistical-economic, computa-
tional-constructive, abstract-logical and other methods
were used as research methods.

Research results. The commercial activity of en-
terprises is regularly subject to change, not only due to
technological progress, but also due to the fact that over
time the needs of consumers change.

The purpose of commercial activity in agriculture
is to obtain maximum profit on the basis of a compre-
hensive study, analysis and forecast of market condi-
tions, the most complete satisfaction of the solvent
needs of the population by organizing production pro-
cesses and ensuring the appropriate properties of man-
ufactured goods.

For agro-industrial commercial activity the main
tasks are: the choice of the goods made for the market,
definition of its consumer properties; compliance with
quality production parameters; control over the imple-
mentation of current environmental and medical re-
quirements; substantiation of volumes and terms of
production of agricultural products; calculation of the
need to obtain additional funds, indicating the sources
of their receipt; product packaging requirements; devel-
opment of a business plan and conditions for conduct-
ing commercial operations [4].

The market environment in the system of commer-
cial relations assumes that the producer seeks to obtain
the maximum profit (ie to sell as many products as pos-
sible at the best price with the lowest costs), and the
buyer to purchase the greatest number of goods at the
lowest price.

Based on all the above, we can conclude that the
market environment in the system of commercial rela-
tions is the economic environment in business and en-
trepreneurship, which includes a system of economic,
political, legal, social institutions that shape and regu-
late the economic interests of producers and consumers.
It includes the technical and technological infrastruc-
ture of the business and is largely determined by the
socio-economic characteristics of a country [5].

The agri-food market is one of the subsystems of
the national market, and, in turn, consists of lower-level
subsystems. There are three main subsystems of the
agri-food market: the market of livestock and industrial
products; market of crop and industrial products; mar-
ket of agro-food by-products and products of their pro-
cessing [6].

A number of domestic economists believe that the
agricultural market is not only a sphere of trade or di-

rect interaction of supply and demand, as it is com-
monly interpreted, but also a combination of production
and consumption. therefore, it has the properties of a
system that is in a state of continuous development,
high market conditions of some products in the domes-
tic and foreign markets, and led to certain trends in the
agricultural market [7].

Studies have shown that the functioning of the
agri-food market of a region of Ukraine is in accord-
ance with the general laws and principles of market
management within the single economic space of the
country. The agri-food market has certain features that
affect the commercial activities of producers:

- the dependence of production volumes, and
hence the supply of agricultural products from natural
and climatic conditions;

- guaranteed demand for food and agricultural
products, as they are daily demanded by the population
to meet personal needs;

- uneven supply of products to the market due to
the specifics of agricultural production;

- change in the level of product prices by months
of the calendar year, which is associated with fluctua-
tions in demand,;

- sales of products require market infrastructure
(trade bases, special vehicles, modern warehouses,
warehouses, etc.) as well as short deadlines for its im-
plementation;

- sales of agricultural products in large cities with
the use of intermediaries, which reduces the income of
producers;

- state regulation of prices in the agri-food market,
taking into account the effective demand of the popula-
tion [8].

A necessary condition for the formation of the
agri-food market is the development of a competitive
environment, especially in the field of supplies to farm-
ers of means of production, storage, processing of agri-
cultural products and production and maintenance of
agricultural producers.

Antitrust regulation should take an active position
in this area to ensure the priority of economic interests
of small and medium-sized agricultural businesses. As
for agricultural producers, they are participants in a
market of perfect competition, and they themselves are
scattered over a large area, separated and often distant
from consumers of products [9].

When organizing and managing commercial ac-
tivities, it is necessary to take into account the presented
features of the agri-food market, to use new approaches
in the promotion of agricultural products and processed
products from producer to consumer.

In the Commercial Code of Ukraine, commercial
activity is defined as economic activity carried out to
achieve economic and social results in order to make a
profit [10].

G. Tyutyushkina believes that the purpose of com-
mercial activity is to increase sales revenue by meeting
consumer demand, and the market acts as a system of
economic relations between sellers and buyers [5].

R. Buneeva notes that the main regulators of com-
mercial activity are the market environment and market
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conditions, instead, it allows organizations to regulate
limited material resources and funds [11].

According to M. Boychenko, the mechanism of
business management is formed as a functional compo-
nent of the overall management system of the business
entity. This mechanism includes management objec-
tives, management objects, management entities, man-
agement methods and tools [4].

The objectives of business management take into
account its content:

- definition of economic and partnership relations
with market participants;

- analysis and sources of purchase of products
(works, services);

- coordination of the mechanism of production
(works, services) with their consumption, focusing on
the demand of buyers of products (range, volume);

- purchase and sale of products (works, services)
taking into account the competitive environment;

- expansion of target commodity markets and their
perspective development.

Business management performs the functions of
the management process: planning, organization, ac-
counting and control. The functions of business man-
agement are due to interaction with markets, consum-
ers, competitors and other elements of the external en-
vironment.

Commercial activity can be considered as a set of
operations that ensure the purchase and sale of goods
and together with trade processes form trade as a type
of activity.

Commercial processes are processes associated
with changes in value, ie the purchase and sale of
goods. Commercial processes must take into account
organizational and economic processes that are not di-
rectly related to the acts of sale, but ensure the continu-
ity of their implementation and do not have a produc-
tion (technological) nature (study of consumer needs,
concluding sales contracts, advertising, etc.) [12].

The main types into which commercial processes
are divided are:

- study and forecasting of consumer demand, iden-
tifying the needs of the population in goods and ser-
vices;

- identification of sources of income and suppliers
of goods (works, services);

- planning and organization of rational economic
relations with suppliers of goods (works, services), in-
cluding the conclusion of supply contracts, develop-
ment and submission of applications and orders for nec-
essary goods, organization of accounting and control
over the fulfillment of contractual obligations, various
forms of commercial settlements and etc;

- planning, organization and technology of whole-
sale purchases of goods from various suppliers (at fairs,
wholesale food markets, commodity exchanges, auc-
tions, from manufacturers, resellers, etc.);

- planning, organization and technology of whole-
sale and retail sale of goods, including forms and meth-
ods of sale of goods, conditions of their application,
quality of service, etc;

- planning and conducting advertising and infor-
mation activities for the sale of goods (works, services);

- planning and formation of the range of goods in
warehouses and stores, inventory management.

Thus, a commercial activity is a set of processes
and operations that are associated with the purchase and
sale of goods, meeting consumer demand, developing
commodity markets, minimizing costs and maximizing
profits. Based on the definition, the subject of commer-
cial activity of enterprises is a set of processes and op-
erations for the purchase and sale of goods and services
in the field of trade.

Objects of commercial activity are goods, works
and services. The subjects of commercial activity are
various market participants, such as the state, legal en-
tities and individual entrepreneurs, citizens and house-
holds [12].

In our opinion, the essence of commercial interests
in the food market is that effective demand and supply
of economic product (taking into account its quantity,
quality and range) at a fixed price determine the equiv-
alence of exchange, the specific ratio of cash and com-
modity flows.

Commercial activity is part of commodity-money
relations, ie the way of realization of commercial rela-
tions, it can be considered as an important economic
category of the complex system of the organization,
which in a market-oriented economy becomes domi-
nant.

An important task in the management process is to
achieve a qualitatively new level of commercial work,
as in modern conditions, the degree of influence of
commercial activity on the efficiency of the agricultural
enterprise is becoming increasingly important. At pre-
sent, there is a need to expand management tasks, de-
velop new techniques and methods of managing the
commercial activities of enterprises - participants in the
domestic agri-food market.

In this regard, it is necessary to constantly find
ways to improve business management. Factors that de-
termine the growing role of management include:

- an increase in the number of management staff,
which increases the requirements for the level organi-
zation of its work and training;

- the growth of social production, the complexity
of economic relations, which requires improved coor-
dination of business processes, distribution, exchange
and consumption;

- expansion and complication of international re-
lations;

- change of management methods in market rela-
tions, which requires a radical restructuring of the man-
agement system at all levels of the enterprise;

- development of scientific and technological pro-
gress;

- moral and political aspects, increasing the mate-
rial and moral interest of employees, etc.

The management mechanism of commercial ac-
tivity must take into account the components of the
management mechanism: goals, objects, subjects,
methods and means of management, which reflects the
functional component of the overall management sys-
tem.

The economic situation in the market of agricul-
tural products and food is characterized by competition,
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price levels, supply and demand, prices, sales. The agri-
food market is characterized by perfect and monopolis-
tic competition. Other types of competition in this mar-
ket are virtually absent. Although in recent years with
the creation of large agricultural holdings there is a kind
of competition such as oligopoly. They are beginning
to determine the economic situation in some regional
agri-food markets.

With perfect competition, the influence of each
participant on market conditions is very small, and he
is forced to adapt to market conditions. Products in such
a market are sold at the current market price, and to
maximize profits, the producer must reduce production
costs by improving it.

The market of agricultural products is character-
ized by perfect competition: a large number of small
and medium-sized producers who sell a standardized
product (grain, vegetables, seeds, etc.), prices are deter-
mined by the ratio of supply and demand.

The main distinguishing feature of monopolistic
competition is product differentiation (the products of
firms in a monopolistic market are close, but not com-
pletely interchangeable). At product differentiation
unique properties are given, and buyers as a result pre-
fer production of one commodity producer to another.
In this case, the producer has some influence on the
price.

The food market is to some extent characterized
by monopolistic competition. The food market sells
products that are significantly different from each other
in terms of trademark, packaging, quality, which can
have a limited effect on price, as their sales are small.

Supply in the agri-food market is determined by
the amount of agricultural products and products of its
processing, as well as imports and exports.

The level of prices in the agri-food market is in-
fluenced not only by supply and demand, but also by
government regulation. The state as a guarantor of food
security of the country's population can not make them
completely free and provides state support for the agro-
industrial complex. State regulation of the agri-food
market is aimed at stabilizing domestic markets, in-
creasing the share of domestic products in the for-
mation of market resources, increasing the competitive-
ness of domestic producers.

Products differ in quality, price and other parame-
ters and may not be in demand by all buyers. To meet
the needs of certain groups of buyers it is necessary to
work in a certain market segment. The division of the
market into segments, ie into homogeneous groups of
buyers with the same demand and the same require-
ments, is its segmentation. Market segmentation should
be carried out at a high level of competition or when
imperfect sales. For each market segment, the product
range will be determined taking into account effective
demand.

Taking into account the economic situation in the
agri-food market and its capabilities for production, the
entrepreneur chooses a strategy of market coverage,
taking into account the environmental conditions in
which the business will be carried out. There are three
options for market coverage.

The first option is undifferentiated marketing. To
attract more buyers, the entrepreneur can offer his prod-
uct to the whole market at once, as the differences be-
tween the segments are insignificant.

The second option is differentiated marketing. To
increase sales, the entrepreneur simultaneously works
in several segments of the agri-food market. Taking
into account the requirements of each market segment,
it produces goods that differ in quality, price, packaging
and other parameters, taking into account the effective
demand of buyers. This strategy is used by large man-
ufacturers who produce a wide range of goods.

The third option is concentrated marketing. Small
and medium enterprises with limited resources operate
in one market segment. Working in one market seg-
ment is associated with high risk, as it can not always
provide the required level of profitability.

Concentrated or undifferentiated marketing is rec-
ommended when entering the market with a new prod-
uct.

The choice of a particular market coverage strat-
egy should ensure the highest sales volume and the
highest level of economic efficiency of commercial ac-
tivity.

An important condition for successful work in the
agri-food market is product positioning, which is a set
of measures to provide the product with the most ad-
vantageous benefits and determine its place (position)
in relation to competitors' products in the minds of the
buyer. Product positioning is carried out according to
such parameters as price, quality, packaging, design
and more. First of all, it is necessary to meet the needs
of the consumer in terms of price-quality.

Product positioning involves the following stages:

- analysis of competitors to identify strengths and
weaknesses;

- analysis of the product to determine the signifi-
cant properties and compare them with the products of
competitors;

- analysis of consumer demand to assess the needs
of consumers of goods;

- analysis of the current position and selection of
the desired position of the proposed product;

- development of product positioning strategy and
evaluation of its effectiveness.

In the case when the offered product exceeds the
product of competitors, the large capacity of the market
and entrepreneurs has more resources than competitors,
it is advisable to conduct positioning in parallel with a
similar product of a competitor. To win consumers in
the agri-food market, positioning must also be done by
developing a new product that is not yet on the market.

An important role in the orientation of production
of the agro-industrial complex to the market and sales
belongs to marketing, which involves the study of mar-
ket conditions, product range planning, price justifica-
tion, organization of sales.

Marketing involves the flexibility of organiza-
tional forms of management. Marketing flexibility
should be manifested in timely response to market de-
mands, so it is necessary to study and forecast product
markets, develop and improve sales advertising, as well
as implement innovations in commercial activities, if
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necessary - change the business profile, make changes
in organizational structures of commercial services.

The goals of the marketing service are to meet the
needs of customers and to reduce costs by making fuller
use of the company's potential and reserves for its de-
velopment. This will lead to sales growth and addi-
tional profits from the results of the enterprise. It fol-
lows that marketing should be considered as the main
function of any enterprise.

All other departments will be to some extent sub-
ordinated to the marketing department. It can be called
the operational headquarters of the enterprise. This po-
sition of the service is acceptable for agricultural enter-
prises, which differ in the complexity of organizational
structures, which in turn is explained by the complexity
of the production and marketing process [13].

The creation of marketing services at the enter-
prise depends on the following factors: the range of
goods, the volume of products, the availability of goods
and enterprises of competitors, market capacity.

The marketing approach to the organization of
commercial activity of an agricultural enterprise in-
volves market research, assortment planning, purchase
of goods, formation of economic relations, creation of
optimal distribution channels and effective positioning
in order to create and regulate the demand of potential
buyers.

The strategy of commercial activity uses the main
marketing tools to obtain the desired results: product,
price, distribution and promotion, positioning. To
choose a strategy and its implementation requires,
above all, a number of management actions related to
assessing the current state of the enterprise in the mar-
ket of agricultural products.

In agricultural enterprises, where the main sales
channel is processing enterprises (dairies, sugar facto-
ries, etc.), to organize a marketing service is inefficient,
because the cost of its creation will not pay off.

Marketing management provides:

- first, the target orientation of the market activity
of the enterprise, associated primarily with the satisfac-
tion of social and personal needs;

- secondly, the complexity of this activity, which
is expressed in a clearly constructed process from the
design of the product to its consumption;

- thirdly, it allows to take into account the prospect
of improving the product range in accordance with the
needs and conditions of consumption [14].

In large enterprises, the marketing department will
help increase the efficiency of commercial activities.
The main tasks of the marketing service of agro-indus-
trial enterprises are the study and analysis of market
conditions, forecasting sales of agricultural products
and products of its processing, product range planning,
development of new products, advertising and market-
ing of manufactured products.

Creating a marketing service requires certain
costs. The experience of the advanced enterprises of the
agro-industrial complex shows that the additional in-
come from marketing activities is 8-15 times higher
than the cost of creating a marketing service [15].

In a market economy, the main problem is the sale
of manufactured products, delivery to the consumer
without loss of quantity and quality. The improvement
of commercial activity will be facilitated by the crea-
tion of production and marketing organizations, the
founders of which should be agricultural and pro-
cessing enterprises, farms and personal subsidiary
farms at the stage of production and exchange of the
reproduction process. Such structures will ensure the
sale of products, reduce the number of intermediaries
in the market and the cost of circulation, increase the
efficiency of commercial activities.

The existing sales system does not allow to solve
this problem. Improving the existing system of sales
contributes to the creation of production and marketing
or sales structures, which are associations of partici-
pants from different fields and levels, but function as a
whole. Manufacturers are interested in creating sales
organizations that guarantee the sale of products that
help displace unnecessary intermediaries and reduce
costs for its implementation.

Creation of production and marketing and sales
formations will fully meet the needs of consumers, in-
crease sales of products, reduce production costs and
increase the efficiency of commercial activities of pro-
ducers of the agro-industrial complex.

In the context of globalization, an important aspect
of business management in the agri-food market is an
adequate, realistic assessment of political, economic,
social and technological factors and the security of its
implementation.

The main directions of development of the domes-
tic agri-food market are technical and technological
modernization, first of all, of agricultural production
and processing industry, and also increase of food pro-
duction that will provide not only the decision of prob-
lems of providing with the population, but also will lead
to creation of export food resources. development of
wholesale agri-food markets and their infrastructure.

Conclusions. In modern conditions, commercial
activity plays an important role in the functioning of
agricultural enterprises, acting as the basis of their func-
tioning. It is a system carried out by the subject in rela-
tion to a particular object, pursuing a specific goal and
solving appropriate tasks for this purpose in the areas
of commercial activity, and is the organization of trade
and its management.

Commercial activity largely determines the level
of development of the entire agro-industrial complex.
When organizing commercial activities in the agri-food
market it is necessary to take into account its features:
the dependence of supply on climatic conditions, guar-
anteed demand for food, seasonal fluctuations in supply
and prices, the presence of a large number of interme-
diaries, state regulation of agricultural, raw materials
and food markets. Improving the efficiency of commer-
cial activity in the agri-food market will contribute to
its segmentation, positioning of goods, the creation of
marketing services at the enterprises of the agro-indus-
trial complex and production and marketing and mar-
keting organizations.
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CURRENT PROBLEMS OF TAXATION OF CRYPTOCURRENCY TRANSACTIONS

Anomauisa.

Y cmammi 30iticneno ananiz mischapoono2o 00ceidy onodamkysanis onepayitl 3 kpunmoganiomoro. Ha npu-
xknaoi Jlanii, Ecmonii, [llseiyapii, Beauxoopumanii, CIIIA ma inwux kpain 3 8UCOKUM Pi6HEM eKOHOMIUHO20 PO-
36UMKY NPOAHANIZ08AHO OCHOBHI NIOX00U 00 NPABOBO20 Pe2yN08AHHA ONEPayill 3 KPURMOBAII0MoI0 ma ix onooa-
MKY8auHs. Po32/siHymo nepcnekmusu 8pezyno8ants npago8o20 Cmamycy Kpunmoeantom 6 Ykpaiuni ma oCHOBHI
8UOU onepayill 3 KPUNMOBATIOMOI0, 00X00U 8i0 AKUX MOAICYMb CMAMU 00 €Kmom onooamxysans. 30ilicHeno
aHAi3 NPOEKMIB 3aKOHO0ABUUX AKMI8 NPo 6Hecentsl smin 00 Tlodamkosoco kodekcy Yipainu woodo onodamxy-
BAHHs Onepayili 3 GIpMYanbHUMU AKMUBAMU.

Abstract.

The article analyzes international experience of taxation of cryptocurrency transactions. The main ap-
proaches to the legal regulation of cryptocurrency transactions and their taxation are analyzed on the example of
Denmark, Estonia, Switzerland, Great Britain, the USA and other countries having a high level of economic de-
velopment. Prospects for regulating the legal status of cryptocurrencies in Ukraine and the main types of crypto-
currency transactions, the income from which may be subject to taxation, are considered. Analysis of draft legis-
lative acts on amendments to the Tax Code of Ukraine on the taxation of transactions with virtual assets is carried
out.
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In modern tax law, the problem of taxation of in-
come from cryptocurrency transactions remains one of
the most controversial issues among the domestic sci-
entists as well as in the international community. The
popularity of cryptocurrency is growing rapidly, de-
spite the fact that the legal status of cryptocurrency re-
mains uncertain not only in Ukraine but in the world as
well. At the same time, production, purchase and sale,
circulation, storage of cryptocurrency are not prohib-
ited by law. The state is interested in the legal regula-
tion of the cryptocurrency market, because it generates
income that can be taxed and bring tax revenues to the
state and local budgets.

The emergence of cryptocurrency requires a revi-
sion of organizing money circulation, which radically
changes the attitude to taxes in their classical doctrinal
sense, because the functioning of cryptocurrency is
based on a decentralized mechanism of issuance and
circulation. Therefore, the question of the moment of
emergence of the object of taxation under decentralized
cryptocurrency issue is relevant: immediately after cre-
ation or postponed under the subsequent exchange or
payment for goods and services. All of the above deter-
mines the urgency of solving problems related to the
taxation of cryptocurrency transactions.

The science of financial law lacks comprehensive
research on the problem of taxation of cryptocurrency
transactions. Some issues of cryptocurrency taxation
have been studied by the domestic researchers V. Vo-
robets, D. Kobylnik, O. Kreminskyi, A. Ovcharenko, S.
Prokopenko, A. Tymoshenko, P. Fenenko and others.
Considering the active formation of cryptocurrency
markets, development of cryptocurrencies, growth of
transactions for the purchase and sale of cryptocurren-
cies in Ukraine as well as the lack of legislation, the
problem of cryptocurrency taxation is relevant and
needs a detailed study.

The market of virtual assets in Ukraine is quite de-
veloped and has significant turnover even on a global
scale, but it is mostly concentrated in the grey area,
which creates potential risks for both the state and for
business as well as ordinary citizens. It is obvious that
our budget loses a significant part of revenues from the
crypto industry. After all, according to the Ministry of
Digital Transformation, Ukraine has very high perfor-
mance indices in the market of virtual assets, and the
Ukrainian community of block chain developers is one
of the largest in the world. The Ministry of Digital
Transformation and the international crypto company
Binance signed a memorandum of cooperation in No-
vember 2019. The parties agreed to work together to
create a comfortable environment for the development
of the crypto industry in Ukraine. One of the steps was
the opening of an account in one of the Ukrainian banks
for the world’s largest crypto trading platforms Binance
in January 2020. According to the Ministry of Digital
Transformation, the next step of the state is to regulate
the issue of taxation of cryptocurrency transactions

[17]. The relevant draft law was submitted to the par-
liament by the parliamentary association Block-
chain4Ukraine. It has already been approved by the
Verkhovna Rada Committee on Digital Transformation
and is being considered by other parliamentary com-
mittees.

It is important to note that Ukraine does not re-
ceive significant funds at the level of the state and local
budgets due to the lack of legal regulation of taxation
of transactions with virtual assets and a significant ac-
tual number of such transactions. According to rather
approximate estimates, the citizens of Ukraine own
cryptocurrencies and other virtual assets that are nearly
UAH 98.7 billion worth. According to experts, legal
regulation of transactions with virtual assets and their
taxation would allow to attract at least UAH 1.27 bil-
lion annually to the state budget [24].

The main problem of taxation of cryptocurrency
transactions is the uncertainty of its legal status. Cur-
rently, income from cryptocurrency transactions is de-
clared, and it is indicated in the declaration in different
ways (funds, property), which causes difficulties with
taxation, accounting, abuse by regulatory authorities,
and creates opportunities for tax evasion.

Activities related to cryptocurrency include its ex-
traction (mining), storage, payment for goods and ser-
vices, exchange for fiat money. In the international
practice, there are no uniform approaches to determina-
tion of the content of these activities, its legal regulation
and taxation. The latter is carried out either on a general
basis (considering transactions for tax purposes with
“cryptocurrencies”, “tokens” as property transactions),
or they are subject to a regime equivalent to the taxation
of legal tender (for cryptocurrencies), financial instru-
ments, including securities (for token assets), if the
specified “virtual assets” fall under the regulation of
relevant special legislation (on electronic money, on se-
curities, etc.) by their characteristics.

As for the legalization of cryptocurrencies, differ-
ent countries have rather different attitude to this issue.
Nowadays, tax authorities of different countries are try-
ing to impose taxes on the transactions related to cryp-
tocurrencies, and the theoretical justification of tax
mechanisms, as a rule, “follows” the practice, and it is
going to be widely implemented only in the near future.
Cryptocurrency transactions are officially allowed in a
number of countries. They are usually considered as a
commodity or investment asset and regulated by rele-
vant laws.

Among the EU countries, Switzerland is the most
favorable one for the circulation of cryptocurrency in
terms of its legal regulation. In Switzerland, cryptocur-
rency transactions are legal. In August 2019, the Swiss
Federal Tax Administration (FTA) published a working
paper on the tax regime of cryptocurrencies and 1CO
for the purposes of wealth, personal income and corpo-
rate income tax, as well as for withholding tax and
stamp duty [7].
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Exemptions from VAT are applied to transactions
with payment tokens in Switzerland (purchase or sale).
The VAT regime for the sale of cryptocurrencies and
food tokens in Switzerland will generally correspond to
the VAT regime specific to the sale of an asset. For in-
dividuals, federal and almost all cantonal rates are pro-
gressive. The federal rate varies from 0 to 11.5%, while
the cantonal rate ranges within 0-34.5%

If an employee receives salary in cryptocurrency,
he receives taxable income from work. This income
from employment is considered to be realized at the
time of cryptocurrency receipt (i.e. not only at the time
of its exchange for fiat money). Capital gains on private
assets are not taxed. Capital gains on business assets are
subject to income tax (corporate) at standard tax rates,
depending on the canton/municipality [18].

Estonia remains one of the most attractive coun-
tries for the crypto industry. Under Estonian money
laundering and terrorist financing legislation, crypto-
currency means “a value presented in digital form that
can be digitally transmitted, stored or sold and which is
accepted by the individuals and legal entitites as a pay-
ment instrument, although it is not a legal tender”.

There is no special regime for cryptocurrency tax-
ation in Estonia. As in most countries of the world, and
in particular in the EU, income tax is not applied to any
transactions on cryptocurrency exchange. In Estonia,
corporate tax is paid only in the case of profit distribu-
tion and withholding tax, and the first financial report
is submitted within six months after the end of the first
full financial year [6].

The UK also does not have special UK tax laws.
Transactions with cryptocurrencies are taxed on a gen-
eral basis. Receiving a salary in cryptocurrencies will
be considered as “monetary value”. Income tax will be
paid according to the sterling value of the cryptocurren-
cies at the time of receipt. Income from trading on a
cryptocurrency exchange is subject to income tax.
Cryptocurrency mining is taxed as trading income or
“miscellaneous income” [5].

There is similar situation with the taxation of cryp-
tocurrency transactions in Denmark. Denmark does not
have a special law on cryptocurrencies, and income
from cryptocurrency transactions is taxed under the
Danish National Tax Law of 1922. According to the de-
cisions of the Danish Tax Council, the official clarifi-
cations on the taxation of virtual currencies were ap-
proved in 2017-2020. Thus, purchase/selling of virtual
currency is not taxed. Income from the sale of assets is
generally not taxed unless it is considered as the income
from speculation or professional trading in assets. The
individual who realizes income from virtual currencies
should include income as personal income that is sub-
ject to taxation at a marginal rate of approximately 52
percent. And vice versa, the losses incurred can be de-
ducted. However, the tax value of the loss will be sig-
nificantly lower (approximately 26 percent) than the
marginal tax rate applicable to income. If a Danish
company buys and sells virtual currencies, net income
will be taxed at the standard corporate income tax rate
of 22 percent.

Thus, according to the decision of the Danish Tax
Council of January 8, 2019, income from mining virtual

currencies as a hobby is taxed on each virtual currency
provided by mining. Income from the resale of virtual
currencies will also be taxed. Only the difference be-
tween the incurred expenses and the value of the pro-
vided virtual currency or the profit realized at resale
will be taxed. For example, mining is subject to Danish
corporate income tax at the rate of 22 percent of net in-
come. According to the decisions of the Danish Tax
Council, Denmark’s practical position is based on the
fact that income from the purchase and sale of bitcoins
is subject to Danish tax. If the investor is an individual,
the income is almost certainly income from specula-
tion, and hence it is subject to a marginal tax rate of
about 52 percent [1].

The US Internal Revenue Service (IRS) is the
most active tax regulator in the crypto industry in the
world. In 2014, the IRS published the instruction,
which defines cryptocurrency as property, and transac-
tions with it (including mining) must be taxed. Accord-
ing to this document, wages paid to employees in cryp-
tocurrency are subject to the Federal Income Tax With-
holding and Payroll Taxes; payments in digital
currency for the services of a counterparty under a civil
law contract are also taxed; the nature of the income or
loss on the sale or exchange of cryptocurrency depends
on whether the virtual currency is the taxpayer’s prin-
cipal asset. Information on payments in cryptocurrency
must be submitted to the appropriate authorities. In-
come received by the individual in cryptocurrency and
other objects of taxation must be declared in dollars
[21].

In July 2019, the IRS issued a report on tracking
traders who evade cryptocurrency income taxes. And
on October 10, 2019, the IRS published an updated in-
struction on calculating taxes for owners of cryptocur-
rency assets. Thus, the new instruction addressed the
issues of taxation of virtual currencies obtained as a re-
sult of hardforks; the issues of determining the basic
value of cryptocurrency as income; the issues of calcu-
lating taxable income when selling cryptocurrencies.
At the same time, the IRS issued an updated form of tax
return for US taxpayers, which included a mandatory
issue concerning cryptocurrency.

According to the experts, the IRS is actively work-
ing on tax regulation of the US cryptocurrency market,
“the approach chosen by the regulator can be described
as imperative, the regulator acts firmly and consist-
ently, while not allowing relaxations concerning a new
area of regulation. It should be noted that the practice
of the American tax regulator is probably observed in
many countries around the world. Models and practices
that are currently used in the US will probably soon be
applied in other countries” [21].

In Japan, after the amendments to the current tax
legislation in 2017, consumption tax cannot be levied
on cryptocurrency transactions if the relevant crypto-
currencies are legalized by the Japanese law (for exam-
ple, bitcoin). In addition, the National Tax Agency of
Japan has announced that profits from the sale or use of
cryptocurrencies will be treated as miscellaneous in-
come, so that profits from the sale or use of cryptocur-
rencies cannot be offset by the losses incurred else-
where [21].
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In Germany, cryptocurrency is equated to legal
tender if it is used by transaction participants as an al-
ternative contractual and immediate method of pay-
ment. In Israel, cryptocurrencies are subject to capital
gains tax paid by private investors at the rate of 25%;
value added tax of 17% is paid by the cryptocurrency
exchange; the activities of traders and miners are also
subject to value added tax of 17% [27, p. 7].

Thus, today in most countries having high eco-
nomic development, cryptocurrency is not subject to
VAT and sales tax. As a rule, operations with crypto-
currency are subject to capital gains tax, corporate tax,
and personal income tax. In some countries, when tax-
ing cryptocurrency transactions, full rates of general
taxation are applied while in others reduced rates or
partial taxation are applied, and special tax conditions
are established [9, p.60].

However, in general, there can be distinguished
the following approaches to the taxation of cryptocur-
rency transactions:

- mining or purchase/sale of cryptocurrency can be
recognized as the fact of obtaining taxable income,
which is measured at fair market value regardless of
sales (USA, Spain, Japan, Israel), with subsequent tax-
ation of capital gains;

- setting of a tax-free minimum for activities “for
personal purposes” (as, for example, in Sweden,
France, Australia);

- recognition of capital gains as an object of taxa-
tion only when exchanging cryptocurrencies for fiat
money and establishing benefits in the case of long-
term investment or a small volume of transactions (Ger-
many, Singapore, Brazil).

Ukraine has already taken a number of important
steps in order to determine the legal status of virtual as-
sets. Thus, on April 28, 2020, the Law of Ukraine “On
Prevention and Counteraction to Legalization (Laun-
dering) of Proceeds from Crime, Terrorism Financing
and Financing of Proliferation of Weapons of Mass De-
struction” came into force being an important COmpo-
nent of legalization of the virtual assets market. For the
first time, the concept of virtual assets has been defined
by this document at the legislative level. Thus, a virtual
asset is a digital expression of value that can be traded
in digital format or transferred, and which can be used
for payment or investment purposes [11].

The law also stipulates that virtual assets have be-
come the object of financial monitoring, and the thresh-
old of financial transactions in the form of virtual assets
has risen to UAH 400,000. In particular, control should
be exercised over any individual or legal entity (cryp-
tocurrency exchange offices, cryptocurrency ex-
changes, etc.) who provides services to another individ-
ual or legal entity on the exchange, transfer, storage
and/or administration of virtual assets or instruments
that enable to control virtual assets, as well as partici-
pate in the provision of financial services related to the
issuer’s offer and/or sale of virtual assets. Such service
providers are classified by law as specially designated
subjects of financial monitoring and, therefore, acquire
certain responsibilities, for non-fulfillment of which
they are to be fined [11].

Currently, the requirements of Law No 361-1X on
virtual assets are not met, because the basic law that
would determine the legal status of virtual assets and
the status of service providers related to the circulation
of virtual assets has not been adopted. Thus, the activi-
ties of service providers related to the circulation of vir-
tual assets are currently not regulated by law.

Another important step was the adoption in the
first reading of the Law of Ukraine “On Virtual Assets”
[25], which is to be applied to legal relations arising due
to the circulation of virtual assets in Ukraine. The law
defines the rights and obligations of participants of the
virtual assets market and the principles of state policy
in the field of virtual assets.

Legal regulation of relations arising in the field of
circulation of virtual assets; provision of legal mecha-
nisms for taxation of income received from transactions
with virtual assets; legal guarantees of protection of
property rights of crypto business participants; regula-
tion of the activities of professional participants of this
market; provision of the mechanisms for controlling the
circulation of virtual assets that can be used to legalize
(launder) proceeds of crime, terrorist financing and fi-
nancing the proliferation of weapons of mass destruc-
tion, attraction of foreign investment — these are the
main tasks of the legislator [23].

According to the Ministry of Digital Information,
the issue of income tax return will be resolved by
amending the Tax Code of Ukraine [17]. Currently, the
Verkhovna Rada has registered “Draft Law on Amend-
ments to the Tax Code of Ukraine and Some Other
Laws of Ukraine on Taxation of Transactions with
Crypto Assets” developed by the blockchain commu-
nity, Inter-Factional Deputies’ Association ‘Block-
chain4Ukraine’, and Office for Effective Regulation
‘BRDO’ [26]. According to the bill drafters, the with-
drawal from the shadow market of a large volume of
transactions related to virtual assets (including the most
common  cryptocurrencies  Bitcoin,  Lightcoin,
Ethereum, etc.) will replenish the state budget by at-
tracting a radically new type of income of individuals
and legal entities, namely the transactions with virtual
assets. The adoption of this law will provide conditions
for the operation of the virtual assets market in accord-
ance with the legislation of Ukraine taking into account
the balance of interests of entities engaged in transac-
tions with virtual assets and the state, which will re-
ceive additional tax revenues from transactions with
virtual assets.

The draft law contains definitions of basic terms
related to transactions with virtual assets. Thus, a vir-
tual asset is defined as a special type of property that is
a digital value created, accounted for and disposed of
electronically. Virtual assets include cryptocurrencies,
token assets, and other virtual assets.

Crypto asset is defined as a type of virtual asset in
the form of token that is created, accounted for and dis-
posed of in a distributed registry and does not certify
property and/or non-property rights of the crypto as-
set’s owner. And a cryptocurrency transaction is an op-
eration on the sale of cryptocurrencies, tokens and other
virtual assets (Article 1).
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The draft law defines the features of cryptocur-
rency taxation in Ukraine, in particular, the following
tax parameters are proposed:

- 5 percent — the rate of tax on income or income
of individuals from the investment income obtained
from the sale of cryptocurrencies, which is set for a
transitional period of 5 years (until 2025);

- investment income from cryptocurrency opera-
tions is calculated as a positive difference between the
income received by the taxpayer from the sale of the
cryptocurrency and its value, which is determined from
the amount of documented costs for the acquisition of
such cryptocurrency or for the creation of such crypto-
currency;

- operations on the sale of cryptocurrencies are not
subject to value added tax (including exemption from
import VAT of operations on import of mining equip-
ment into the customs territory of Ukraine);

- profits of enterprises from operations with virtual
assets will be taxed at the base rate of 18% since Janu-
ary 1, 2024,

- the tax is planned to be collected only in case of
withdrawal of funds in fiat money or when buying
goods and services. It will comprise 5% of the differ-
ence between the selling price of the token and the doc-
umented purchase price (or mining cost) [26].

The draft law provides a mechanism for determin-
ing the financial result of cryptocurrency transactions
(Article 3), and defines the system of calculating invest-
ment income from cryptocurrency transactions as a
positive difference between the income received by the
taxpayer from the sale of cryptocurrencies and its value.
Transactions on the exchange of crypto assets for other
objects of civil law, other than cryptocurrencies, “are
considered as transactions for the sale of crypto assets
at the cost that is equal to the contractual value of the
object (objects) of civil law, which are subject to ex-
change for crypto assets”. When determining the profit
from cryptocurrency transactions, it is proposed to take
into account the costs associated with their acquisition
and/or creation. In our opinion, it is necessary to deter-
mine the composition of these costs and the procedure
of their consideration when determining the object of
taxation by the type of activity.

According to Article 6, “the taxpayer takes indi-
vidual responsibility for calculating the profit from
cryptocurrency transactions and paying tax on such
profits” [26].

Considering the above-mentioned regulations, it
should be noted that none of them has a clear legal def-
inition of such concepts as “virtual asset”, “crypto as-
set”, “token asset”. This approach can create problems
when determining the object of taxation. After all, the
definition of a virtual asset as “a special type of prop-
erty that is a value in digital form, which is created, ac-
counted for and alienated electronically”, does not de-
scribe the content of the phenomenon, but only indi-
cates its form [8].

The proposal to assign the function of a tax agent
to the taxpayer (in terms of personal income tax) when
taxing income from transactions with virtual assets
seems to be controversial, so that, in our opinion, it may
need additional justification, including in the context of

application of the mechanisms of the Law of Ukraine
“On Prevention and Counteraction to Legalization
(Laundering) of Proceeds from Crime, Terrorism Fi-
nancing and Financing of Proliferation of Weapons of
Mass Destruction” to these operations.

According to the results of analysis of the above-
mentioned bill, it is quite logical that the issue of legal
regulation of taxation of the virtual assets market is pos-
sible only if it has been adopted. Currently, the problem
of taxation of cryptocurrency transactions remains un-
resolved, primarily because cryptocurrency is beyond
the scope of legal regulation. Discussions on whether
cryptocurrency is a commaodity/service or intangible as-
set are continuing. With regard to cryptocurrency trans-
actions, mining as well as buying and selling of crypto-
currencies should be considered first.

The official position of the State Tax Service of
Ukraine is set out in the individual tax consultations.
Thus, the State Tax Service clarified some issues of tax-
ation of cryptocurrency transactions and their declara-
tion for the taxation of income received by the taxpayer
from mining bitcoins on his crypto wallet in the indi-
vidual tax consultation No 4907/1PK/99-00-04-04-02-
09 of November 30, 2020. The State Tax Service ex-
plains that the individual-residents who receive income
from both the source of origin in Ukraine and foreign
income are payers of personal income tax and military
duty. The tax base is the total taxable income, i.e. any
income that is subject to taxation accrued (paid, pro-
vided) in favor of the taxpayer during the reporting tax
period. The legal tender that is obligatory for ac-
ceptance at face value throughout Ukraine is the cur-
rency of Ukraine, i.e. the hryvnia. Foreign currency
may be used in Ukraine in cases and in the manner pre-
scribed by law. The explanation states that cryptocur-
rency does not have a specific legal status in Ukraine,
in particular, there is no regulatory framework for its
classification and regulation of transactions with it.

It is also noted that the tax return provides for the
indication of the taxpayer’s income in hryvnias with
kopecks. According to the normative documents that
are in force today, the current legislation does not pro-
vide for the display of the taxpayer’s cryptocurrency in
the crypto wallet in the tax return. At the same time,
when receiving income from cryptocurrency transac-
tions, these incomes are reflected in Section Il of the
tax return [10].

In the individual tax consultation No
4928/IPK/99-00-04-05-03-06 of December 2, 2020, the
State Tax Service of Ukraine considered the application
concerning the taxation of income from the sale of
cryptocurrency, and it reports that the income received
by the individual-residents from the sale of cryptocur-
rency to another individual-resident is included in the
total monthly (annual) taxable income as another in-
come with appropriate taxation [20].

The opinion of O. Kobylnyk seems to be interest-
ing, since it proves that cryptocurrency is not a thing or
an object that is restricted in circulation by the legisla-
tor, or withdrawn from circulation, so it cannot be said
to be illegal. According to Article 92 of the Constitution
of Ukraine, the legal regime of ownership is established
exclusively by law and Article 178 of the Civil Code of
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Ukraine so that all things may be freely owned, used or
alienated, except those the circulation of which is pro-
hibited by law or limited by law and possible only un-
der the permission provided by law [13, p. 26].

Some researchers believe that cryptocurrency can-
not be considered an intangible asset, because it is not
an asset (resource) according to the Law of Ukraine
“On Accounting” No 996-XIV of July 16, 1999, it has
no nominal or real value and it does not even have a
tangible nature [13]. Thus, by its nature, cryptocurrency
is electronic information that is stored on information
carriers of computers. In addition, cryptocurrency can-
not be defined as a commodity, since paragraph
14.1.244 of Article 14 of the Tax Code of Ukraine con-
tains a full list of objects that fall under this definition
(intangible assets, land, land shares, securities and de-
rivatives) [21]. Thus, there is currently a legal conflict,
when due to the imperfection of the national tax legis-
lation and its inconsistency with modern realities, trans-
actions with cryptocurrencies cannot be subject to tax
regulation, and therefore they should be beyond the
scope of legal regulation.

At the same time, if in the case of operations on
mining, purchase and sale of cryptocurrencies (which
is not prohibited by the current legislation), income has
been received, then according to paragraph 1.164 of Ar-
ticle 164 of the Tax Code of Ukraine, such income is
any taxable income accrued (paid, provided) in favor of
the taxpayer during the reporting tax period. However,
Article 165 of the Tax Code of Ukraine contains a full
list of incomes that cannot be subject to general income
taxation, since there is no income from cryptocurrency
transactions [21].

The question of how to determine the tax base for
the purchase and sale of cryptocurrencies remains un-
resolved, in particular, whether to include only a posi-
tive delta in the database or all profits in the process of
withdrawing funds to fiat. It should also be kept in mind
that it is important for such income that there is an op-
portunity to establish the source of such income (do-
mestic or foreign).

It is recommended by the experts to classify cryp-
tocurrency mining and sales activities under heading
64.19 “Other monetary intermediation”, cryptocur-
rency trading (exchange) under heading 66.19 “Other
auxiliary activities in the field of financial services, ex-
cept insurance and pension funding”. A similar position
is expressed by the State Statistics Committee, which
states in its letter No 14.4-09/435-18 dated October 5,
2018, “According to NACE, the issue of classification
of cryptocurrency mining activities has been repeatedly
raised and discussed by experts of the Statistical Work-
ing Group of the European Commission (Eurostat) on
classifications [9, p.61].

Another important issue regarding taxation is ex-
change transactions, which can be considered as the
sale of one cryptocurrency and the purchase of another
or the exchange for fiat money. Under the absence of
direct legislation, the probability that taxpayers will in-
sist on the need to tax the transactions for the exchange
of one cryptocurrency for another is high. This risk is
significantly increased in the case of exchange of a

lower value cryptocurrency for a higher value crypto-
currency; therefore, the value by which the tax base will
be calculated remains an open question. The simplest
solution may be to abolish the taxation of exchange
transactions, or to establish a small percentage of taxa-
tion, which will be equated to the commission for the
transaction in such an exchange. In addition, if there
takes place the exchange for cryptocurrency, the value
of which increases in price, the tax consequences may
not arise until the sale of such cryptocurrency. Since the
sale is the point of fixation of the profitable component
that is subject to taxation [9, p.62].

According to Lohadiienko N., Volosiuk Y. “in the
situation of legally approved rules of taxation of cryp-
tocurrency transactions in Ukraine, only the amount of
remuneration received by the taxpayer in the process of
mining, purchase and sale operations should be subject
to taxation, since this activity can be defined as profit-
making, i.e. actually considered to be business activity.
It should be noted that the purchase of cryptocurrency
should not be taxed, because the fact of purchasing
cryptocurrency does not imply a profit. In addition, re-
searchers note that it should be determined at the legis-
lative level what quotations of cryptocurrencies from
the existing ones should be used for tax purposes [16,
p. 132].

In our opinion, tax legislation should clearly de-
fine:

- what digital financial assets for tax purposes are;

- what operations can be performed using digital
assets;

- rules for conversion or determination of rules for
transferring the value of cryptocurrency into the state
currency;

- the procedure for recognizing income and ex-
penses for tax accounting purposes from transactions
with digital financial assets;

- the taxation procedure for cryptocurrency min-
ing, for one’s own purposes or for resale or business;

- the procedure for taxation of digital financial as-
sets in the case of payment by the employer as remu-
neration for the employee’s services;

- taxation procedure for the individuals who make
payments in virtual currency on behalf of sellers who
accept cryptocurrency from their customers;

- the procedure for determining sanctions for tax
violations in the field of cryptocurrency circulation.

The results of the study enable to draw conclu-
sions concerning general approaches to building tax re-
gimes for cryptocurrency transactions in the countries
having high levels of economic development. In the in-
ternational practice, there are no uniform approaches to
determining the content of cryptocurrency transactions,
its legal regulation and taxation. This is usually mining,
storage, payment for goods and services, exchange for
fiat money. Taxation of such transactions is carried out
either on a general basis, or they are subject to regimes
equivalent to the taxation of legal tender, financial in-
struments, including securities, if these virtual assets by
their characteristics fall under the regulation of relevant
special legislation. It can also be concluded that, as a
rule, cryptocurrencies are not subject to value added tax
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and sales tax. In some countries, lower tax rates or par-
tial taxation are applied, or special tax conditions are
set.

In our opinion, the problem of taxation of crypto-
currency transactions in Ukraine can be solved through
the adoption of appropriate amendments to the Tax
Code of Ukraine as well as the adoption of the Law of
Ukraine “On Virtual Assets”, which will provide con-
ditions for the functioning of the virtual asset market in
accordance with Ukrainian legislation considering the
balance of interests of the entities engaged in crypto-
currency transactions and the state that will receive ad-
ditional tax revenues from these transactions. Ukraine
must create a system of liberal taxation with the bal-
anced interests of all participants of the cryptocurrency
market, taking into account its high volatility and the
fact that at the present stage of the world economy cryp-
tocurrency is not legal tender of any state. As shown by
the international practice, regulation of the legal status
of cryptocurrencies will be important for the develop-
ment of the cryptocurrency market, while legalization
of exchange, purchase and mining operations will in-
crease additional tax revenues.
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THE EVOLUTION OF MONEY.

Annomauusn

THonamue Oenveu noasunocL 6 mo dce 8pems ¢ Yusuauzayuell, KOmopdas, CO2NACHO OOUUPHO U3BECHMHOMY
832710, 8 NPUHYUNe HUKAK He UMeld B03MONCHOCIb PA3BUBAMbCA U (POPMUPOBAMbC 8 OMCYMCMBUU OeHee.
Jlenveu MeHANUCL COBMECMHO ¢ YUBUAUIAYUELL: OM NPOCMbIX (DAKOBUHDBL, KVCOUKU MeXA U KOJCU, U M.N.), 3amem
MEMANIUYecKux, a maxKice OYMAadiCHbIX, GNIONMb 00 Ce20OHAWHUX OeHes. MHHo8ayuoHHble 0eHbeU NPe3eHMO8a bl
8 NEPBYI0 0Yepeddb, HNEKMPOHHLIMU OEHb2AMU (8 UUPOKOM 3HAYEHUU).

Abstract

The concept of money appeared at the same time with a civilization that, according to the widely known view,
in principle had no way to develop and form in the absence of money. Money changed together with civilization:
from simple (shells, pieces of fur and leather, etc.), then metal and paper, up to today's money. Innovative money
is presented primarily by electronic money (in a broad sense).

Kniouesvle cnosa: oenveu, obmen, mosap, Kawecmeo, 8anomd.
Keywords: money, exchange, product, quality, currency.

AXTyaJIbHOCTb JIaHHOM TEMBI COCTOHUT B TOM, 4TO,
JICHbI'M CYMTAFOTCS] B)KHBIM aTpUOyTOM SKOHOMUKH. C
HHMH CBSI3aHBI BCE JIOCTH)KEHHSI MHUPOBOW LIUBHIIM3a-
u. OHK chOpMHPOBAITH OOIIECTBO TAKUM, KAKOBBIM
MBI €r0 BHAMM, C €ro IUIFocaMu W MuHycamu. Ho
JICHbI'H TIPOAOJDKAIOT COBEPIICHCTBOBATHCS M U3MeE-
HATBCS, TAKAM OOpa3oM HMX HMCTOpHS HE NpeKpalaet
OBITh IMHAMHYHOM.

Uro takoe aeHpru? JleHBrHm — 3TO cpelncTBa 00-
MeHa. Enie ¢ JaBHUX BpeMeH, JIFOASIM JTOBOIHIOCH 00-
MEHUBATh OJIUH MPEAMET Ha JPYTOM, JJI TOTO YTOOBI
MOJIyYHTh TOT TOBap, KOTOPHIH ObuT HeoOxoauM. Korna
UM ObLIa HE0OXOIMMa JIOTAaTa, OHU UCKAIU KOro-TO, Y
KOTO OHa ObliIa, TAKKE MEHSIM e Ha YTO-TO HYXKHOE.
Ha cerogusmHuii eHb NPOUCXOIUT TO K€ CaMOE,
TOJIBKO JIUIIb C TaKUM OTJIMYHEM, YTO CETOJHS MBI
MPEJOCTABIIIEM IPOIABIly IEHBTH B OOMEH Ha TO, YTO
JKEeIlaeM MBI, BeJlb 0OOMEH TOBapa Ha TOBAap OCTaJICS M Ha
JIaHHBIA MOMEHT. B nanbHeiiieM mosiBUJICS TEPMHH-
BaifoTa. MOHETHl M OAaHKHOTHI HE BCerja SBISUIUCH
JIeHbI'aMH, UCTOPUS MOKa3bIBae€T MPUMEPHI, KOrAa O-
HOW M3 BHJIOB BAJIFOTHI ObLIIa KOPOBA.

DopMBbI JIEHEKHOM eIMHUIIBI B JJaBHUE BpeMEHa B
Pa3HBIX TOCYIapCTBAX:

— coJb B Adpuxke;

— CJIOHOBas KOCTh B Dumkmy;

— MmepCTh cioHa B AQpUKe;

— tabak B ConomoHoBBIX OcTpoBax;

IIpu omnate mpOAYKTOB CTaaud NPUMEHATH pas-
JMYHBIE METAILIBI- CEPeOPO, 30JI0TO, MEIb. DTO MPOUC-
xoguno B Erunte npumepHo B 2500 roay mo Hamei
9pbl. M3HavakHO OHM OBUTH B BHJE CIUTKOB, MO3KE
CJIIMTKH HavaJlu KIEUMHTb, IPOBEPSISI TEM CaMbIM Kaue-
CTBO MeTajla, TAKUM OOpa3oM MOSBIIINCH MOHETHI.
OHU W3HAYAILHO WMEJHM pasHylo QopMy-CHadasa
IITyYHBIE, TO3KE BecoBBIe. Tarke pa3sHOOOPa3HBIM

ObUT MX BHEUIHWH BUJ, HapUMEp B BHJE TPEYroJib-
HUKa, TIPOBOJIOKH, poMOa, Kpyra, KBajpaTa U Tak Ja-
nee. B urore 6osee ynoOHO# (hopmoii MOHETHI OKa3a-
JIach KpYTJIOW, TaK KaK OHa MEHbILIE cTUpaiack. Brep-
BbIC K 30J10TOMY oOpaleHnIo HpHUILIa
Benukobpuranus npumepuo B XIX B. IlepBonpuun-
HaMH [epexo/ia K JKeJIe3HOMY 00palleHH IO, U B TIEPBYIO
odepeib K 30JIOTOMY, CTaJIM 0COOEHHOCTH METaIlIa, Je-
J1ast ero OoJIee MOIXOISIINM JUIS BBITTOJTHEHUS! POJIH Jie-
Her. OJHOTHITHOCTH COTJIACHO KaudecTBY, OTCYTCTBHE
yTpaThl Ka4eCTB, JIETKOCTh, COXPAHSIEMOCTb.

B IX Beke nosiBIIINCH NEepBBIE OyMaXKHBIE IEHBIU
(8 Kutae). OHu BBITIA€H KaK OONBIIHE TPSIMOYTOJIb-
HBIE JTUCTH U3 Oymaru. Kutaiipl mpousBOIMWIN UX C
MOMOIIBI0 OCOOEHHOTO COpTa KPamuBBI, UyTh IO3XKE
OHU YJIYUIIMIM TEXHOJOTMH I mpousBozacTBa. Ho
Poccus monroe BpeMs HCHOJIB30Bajia METAJUINYECKHE
neHpru. CyTh OyMa)kHBIX CPEACTB COCTOMT B TOM, UTO
OHH SBIIIFOTCS JICHE)KHBIMH 3HAKaMH, H3/1aBacMble C
LIENTbI0 BO3MEIIEHUST OI0/PKETHOro HejpocTtatka. Oco-
OEHHOCTh WX 3aKJIIOYAeTCS B TOM, YTO, HAXOJCh JIH-
IEHHBIMH HE3aBUCHMOH LIEHBI, CHA0XKAIOTCsl CTPaHON
MIPUHYANTEIBHBIM KypcOM M BCJEICTBHE TOTrO 00Ope-
TaIOT MPEACTaBUTENFHYIO IIEHy B OOPAIeHNH, UCTION-
HSISL pOJIb MTOKYIIATEIIFHOTO, A TAKXKe TIATEXHOTO CPe-
ctBa. KpeanutHsle 1eHBI'H — (GOopMa CpencTB, KOTopast
MOSIBMJIACh B CJICACTBUU (DOPMHUPOBAHHS TOBAPHOTO
MPOU3BOJCTBA, KPEIUTHBIX B3aUMOOTHOIICHHH, a
TaKXKe pa3BUTUS BANMIOTHBIX KoHUenuui. KpeautHsie
JICHBTW — 3TO HEpa3MEHHBbIC Ha OJIaropoHbII MeTal
KYIIOPHI IEHTPaJIbHBIX 0aHKOB M OAHKOBCKHE BKJIAJIBI,
KOTOPBIE CUNTAIOTCSI 02301 HBIHEIITHETO TUIATEKHO-BbI-
YHCIUTEIBHOTO MexaHusMa. KpeauTtHsle neHsru mpo-
LUK CJIEIYIOUIYI0 BOJIIOLUIO: BEKCEIb, aKIENTOBAH-
HBII BeKcenb, OAHKHOTA, 4YEK, JIEKTPOHHBIE JECHBIH,
KpEIUTHBIC KapTOUKU. BO3HHKHOBEHHE OC3HATMIHBIX
CPEACTB, KOTOPBIMH BO3MOXKHO PacIOpsKAaThCS C MO-
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MOIIBIO HBIHEIITHUX TEXHUUECKHUX CPEJICTB, IPEIHA3HA-
yaeTcs OoJiee Kpaco4HBIM MPUMEPOM Mepexona K
HanOosee JISTKUM W DKOHOMHYHBIM HaJIW4HBIM Cpej-
cTBamH. VX mpuMeHeHHe JaeT BO3MOXKHOCTH 3a CUH-
TaHHBIE CEKYHJbl OCYLIECTBIISATH ONEpaluu Ha 0OJb-
IIMe CYMMBI P HaMMEHBLINX YCHIIUSIX U CPEICTBax.
Taxke MOXKHO cKka3aTb 00 Buaax JeHer. beiBatoT mou-
HOIICHHBIE U HEIIOJIHOLIEHHBIE METAUINYECKUE JICHBT .
BeinensatoT Haau4HbIE U O€3HANNYHBIE ICHBTH. BIloTh
JI0 TIOCTIETHETO NIEPHOa CYIIECTBEHHAS YacTh CPEACTB
MIPUXOIMJIach Ha Hamu4yHbIe. Ho Ha cerogusAIHui 1eHb
3HAYUTEIbHAS JONIS ICHEXKHOW MaCChI — 3TO Oe3HANN4-
HBIC CPE/ICTBA, KOTOPBIE €CTh B BUJIE 3aIMCEH MO cUe-
TaMm B OaHkax. B Hame Bpemsi Goiiee MHOrooOemiaro-
IIel 1 aKTUBHO Pa3BUBAlOIIEHCs KOHPHUTYpalel cun-
TAlOTCSl OJEKTPOHHbIE JAeHbrM. OHHM 10  CcBOeH
CYIIHOCTH TaKue >Xe, Kak M Oe3HaJW4HbIe JICHBIH,
TOJIKO XpaHATCSI B MaMsATH KoMmIbloTepa 6anka. Korna
ellle He CYIIECTBOBAJIO HUKAKKX, B TOM YKCiIe U Hanbo-
Jiee MPUMHUTHUBHBIE CPEJCTB, TIOATOMY YIPaBIsula KOH-
nenmus O6aprepHoro oomeHa. (baptepnsrii) OOMeH —
3TO BBITOJHBIN B3aMMOOOMEH, NPSAMOIMHEHHAsS TOPTo-
Basl JEATENBHOCTh NMPOAYKTaMH n ycimyramu. K mpu-
Mepy, MEIIOUeK 3epHa Ha ObIYbI0 MIKYpy JIHOO Ha
IIECTh KpPYroB chIpa. be3ycioBHO, TOBapoOOMECHHBIE
CJICNIKU HE BCET/1a MOJYYaIuCh BEITOAHBIMU. OCHOBHOE
orpaHu4eHue daprepa — pacXokAeHHe HyXI TOProBla
u notpedutens. [Ipunpasa Kypkyma, CKpy4eHHas 11a-
pHKaMH 1 00BEpHYTas B KOKOCOBOE BoJIOKHO. B Couto-
MOHOBBIX OCTPOBAaX 3TO BIUIOTH JIO CETOIHSIIHUX THEH
B KaKUX-TO Yy4YacTKaX CYMUTAETCS BAJIOTHBIM Cpej-
ctBoM. EcTh emie natepecHsiil dakt. S panee 3aTparu-
BaJIa, TO, YTO B Nepuoj 6apTepa W TOBAPHBIX CPEACTB
3a JICHeXKHYIO €AMHHILy MOTJIM HCIOJIb30BATHCS CYIIb-
(haT, Tabak, 6000BEIe, a TakxKe MHOTOE Apyroe. [losBu-
Jlach Takas ujes, Kak "BKycHbIe" neHbru. BeposTHO,
COTJIACHO CTENEeHM TI'ypMaHCTBAa JIaHHbIE CheIOOHBIE
«CpEeJICTBA» HMEIOT BCE IIAHChl TOCOPEBHOBATHCS
TOJIBKO JIMIIb CHIPOM TapMe3aH, YTO HTAJIbSHCKHE
0OaHKU NPUHSIM B KauecTBe 3a/1aTka. Takke He MOTy He
OTMETHUTb 00 OJTHOM, paHee He U3BECTHOW BaIOTe. DKC-
nepTbl 13 HalmoHambHOro KOCMHUYECKOT0 LIEHTpa CO-
smamn - QUID  (Quasi  Universal Intergalactic
Denomination). bykBaimsHO  KBa3WyHHBEpcaibHas

MEeXTrajlakTHiIecKas JeHexkHas pedopma. Takue mogoo-
HBIE CPEJICTBA, KOTOPHIE, COTIIACHO 3aTyMKe X pa3pa-
OOTYHKOB, CIICIMAIN3UPOBAHBI C LIEJIbIO IPHMEHEHUS B
KOCMOCE, I'JIe IJUCTAHIIMU B MOMEHT ITO€3/I0K MOTYT SIB-
JIATBCSI OYEHb KPYITHBIMU C IIETBI0 PEan3alliuy JICK-
TPOHHBIX IJIaTexeH. Takue mo1oOHbIe cpecTBa, KOTO-
pBI€, COTIIACHO 33yMKE MX pa3pabOTUNKOB, CIIEIHAIIH-
3MpOBaHbl C LENBI0 INPUMEHEHHS B KOCMOCE, TIJie
JUCTAHIIMA B MOMEHT TO€3JIOK MOTYT SBJISTHCS OYCHB
KPYITHBIMH C TIETBI0 PEeaNTN3alii JICKTPOHHBIX IUIaTe-
xer. «KBUABI» SBIAIOTCS KBaJpaTHBIMH MOHETaMHU C
OKPYTJICHHBIMU KOHI[AMH, 10 3TOH MPUYHHE OHU POB-
HBIM CYETOM HUYETO HE UCTIOPTSAT, B CIydae eCIIH «I10-
IUTABAIOT» B HYJICBOMW rpaBUTAIMK. MOXET OBITh, B OY-
JylleM MUMEHHO KOCMOKOJIOHMaJIbHasi BaiioTa OynaeT
nonyispHa. OOliee NPUHATHE CPEICTB B KauecTBE
CpE/ICTBA IUIaTeXa rapaHTHPOBAJIO UM HETIOBTOPUMYIO
JIUKBUAHOCTD — 0€3yCIOBHYIO YMEHHUE K 0OMEHY, 00pa-
THUB, 3TUM, B paMKaX (HOPMYJIbl «TOBap-ACHBIU TOBAPY
B ee abcommoTHOE pabodee Teno — crmocod oOpameHus,
0e3MepHO YCKOpHUBIIIEE B3aMMOOOMEH M COKpATHBIIEE
ero pacxonsl. Bcé ke, kakue ObI HU OBLTH ICHBI'H, CAMHU
o ce0e OHM SBIISIOTCS HUYEM. JTO BCETO JIUIIB JKeIle3-
Hasi MOHETKa WJIM OOBIYHBIA JMCTOK OyMarw ¢ 3Hame-
HUTBIM PHCYHKOM Ha Heil. OTHaKO 3HAYMMOCTh, KaKyIo
0011eCTBO OOBACHSIOT UM, HE UMEET POBHBIM CUETOM
HUYero obmero ¢ «(pU3UYECKOI» CTOMMOCTBIO
cpenacTB. be3ycioBHO, B OTCYTCTBHM MX TPYJHO U MO-
MIPOCTY HepeabHO BOOOPA3UTh KHU3HEACATEIbHOCTS. S
JIyMaro, 4TO U 3TO HE Mpejesl. JBOJIOUHUS U IPOrpecc
HE CTOSAT Ha MECTE W, BO3MOXXHO, PUAYMAIOT elié Ka-
KHe-TO HOBBIC BUBI JICHET.
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POJIb MHHOBAIIMII 1 UHHOBAIIMOHHOM JEATEJABHOCTH B NIOBBIILIEHAH
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THE ROLE OF INNOVATION AND INNOVATION IN IMPROVING THE ECONOMIC
PERFORMANCE OF THE FIRM

Annomauus.

B cmamve noxaszana poJb 6H€()p€Hl/l}l uﬁuoeauuzl u MHHOGGL;MOHHOIZ OoesimenbHOCmU 8 opeanuzayuu. Hpueo—
0smcesi Oanmvie 06 0CHOBHBIX Hanpaeienusix 6 UHHO6AYUOHHOM pa36umuu qbuprz.

Abstract.

The article shows the role of innovation and innovation activities in the organization. The data on the main
directions in the innovative development of the company are given.

Knrouesnte cnosa: (j)upma, npeanpuﬂmue, UHHOBAYUAL, ()eﬂme]leOCn’lb, OKOHOMUKA, 6H€()p€Hu€
Keywords: firm, enterprise, innovation, activity, economy, implementation

BHenpeHne HOBBIX HHHOBAI[MOHHBIX TEXHOJIOTHS,
SIBJIIETCS TJIABHOM TEHJCHIIMEH COBPEMEHHOI'O pa3BU-
BAIOIIETOCs TocyAapcTBa. B monrocpouHoM mepuojae
KJIF0OYEBOI1 3a/1aueil J11000#1 CTpaHbl SBISETCS IKOHOMHU-
YECKHUM pOCT, KOTOPBIM TECHO CBSI3aH C MHHOBALUAMU,
BHE/IPEHHBIMHU B Pa3IMYHbIC IPOMBIIIJICHHBIE OTPACIIH,
9TH BHEJPEHUSI CIIOCOOCTBYIOT MOCTEIICHHOMY pPa3BH-
THIO Pa3IMYHBIX IPOMBIIIICHHBIX OTPacieH.

B Hacrosmee Bpems, 6a30BEIMH HaIIPaBICHISIMH
B WHHOBAIIIOHHOM DAa3BUTHHU SBIICTCS: aBTOMAaTH3a-
U1, MEXaHHU3AIUs MIPOIECCOB, XUMU3AIH, BHEIPEHUE
HOBBIX MaTE€pHAaJOB U TEXHOJIOTHH, a TaKXKe IJIEKTPH-
(buKaIus MPOU3BOJICTB.

ABTOMaTH3aIMsg W MEXaHM3alus IPOU3BOICTB
CIOCOOCTBYIOT CHIXKEHHIO TPYAOEMKOCTH M3TOTOBJIE-
HUS pa3IMYHBIX TOBApOB, 3TO CBA3AaHO C HCIIOJIB30Ba-
HHEM B3aMMO3aBHCHMBIX KOHTJIOMEPATOB, COCTOAIINX
W3 MaIIH, BRITIOTHSIONUX pa3IHdHbIe OTepally, Ta-
KO€ HaIpaBJICHUE B Pa3BUTHH, CIOCOOCTBYET yBEIHYC-
HUIO SKOHOMHYECKON 3(p(PEeKTUBHOCTH U KOHKYPEHTO-
CIOCOOHOCTH NpeAnpusTHii [4, €. 464]. OTBeTcTBEH-
HBIE€ IMIPOLECCHl B NPOU3BOJACTBE, KOTOPBIE 3aBECHUIIN
MOJHOCTBIO OT KOMIETEHTHOCTH YEJI0BEKa, MOXKHO 4a-
CTHYHO WJIM TOJTHOCTBIO PEUINTH 3a CYET aBTOMATH3a-
UM TIPOU3BOJICTBA, YTO YMEHBIIAET YEIIOBEUECKHUIH
(akrop. PesynpTarom siBnsieTcs, 6osiee KauecTBEHHAS
Y MHHOBALMOHHas poayKiws [1, ¢. 68].

XuMuzanus MPOU3BOJICTBA — 3TO pazpaboTka u
BHEJ[PEHHE WHHOBAI[MOHHBIX MaTepHAIOB (IIECTHIIN-
JIOB, TepOUIIMIIOB, KPAacoK, JJAKOB U T.JI.) C LEJBIO I10-
BhIlIeHUs 3 dexTuBHOCTH Tpon3BojcTBa. OHa cro-
COOCTBYET CHWKEHMIO M3IEP)KEK, a TaKKe IOBBIIIE-
HUIO (G (EKTUBHOCTH 3a CYET HOBBIX NPUMEHSIEMBIX
XUMHUYECKHX BerecTs [1, €. 69].

Bueapenne HOBBIX MaTepHaloB M TEXHOJIOTHUH,
o0ajaromux MPUHINIHAAIGHO HOBBIMH XapaKTepH-
CTHKAMH SIBIISIETCS 0a301 MHHOBAIMOHHOTO Pa3BHUTHS.

HoBple MaTepuasibl CHOCOOCTBYIOT KOHKYPEHTOCIIO-
COOHOCTH MPEINPUSITHS, YTO TMOJOKHUTEIHLHO CKAKETCS
Ha MPUOBLTH OPraHU3alliH, BHEAPSIOIICH HHHOBAIIU-
OHHBIE MaTepPHAIbl U TEXHOJIOTHH.

B Hactosimee BpeMms, Bce MepeUHCIICHHBIC
HaIpaBJICHUs] THHOBAIIMOHHOTO Pa3BUTHUS HE MOTYT Cy-
mIecTBOBaTh 0e3  JICKTPUPHUKAIMKA  TPOU3BOJICTB.
OnexkTpuQuKanys HarpapieHa Ha SHEPTeTHIECKOE -
TaHUS OCHOBHOTO M BCIIOMOTATEILHOTO 00O0pyIOBa-
HUS, C TIOMOIIBIO0 KOTOPOTO M3TOTABIUBAIOT OOJBIIIHH-
CTBO MHHOBALIMOHHBIX POIYKTOB.

MHHOBaIIMM MOTYT JaTh MOJIOKUTEIbHBIN pPe3yJib-
TaT, TOJILKO B TOM Cilydae, KOT/Ja CyIiecTByet 3 dek-
TUBHOE YIpaBlieHUE U MPAaBUIBHBIA KOHTPOJIb 32 HHBE-
CTUIMSIMH. B MPOTHBHOM cllydae WHBECTUPOBAHUE B
WHHOBAIIMM MOYKET MPUBECTH K OTPOMHOTO YOBITKY U
MOBJICYh YMEHBIIICHHUE KOHKYPEHTOCTIOCOOHOCTH IIpe/I-
npusitus [3, ¢. 119].

OCHOBHBIMH (paKTOpaMH HHHOBAIIMOHHOTO pPa3-
BUTHUS SIBISIOTCS: YKOHOMHUYECKOE COCTOSIHUE IPEJ-
MIPUSITHSL, PECYPCHBIE BO3MOKHOCTH, OPraHU3allHOHHO-
YIPaBIEHUYECKYIO YCTOMYUBOCTD MPEANPHUATHUS U BHYT-
PUXO03SHCTBEHHYIO 3((PEKTHBHOCTh OCYIIECTBIIEMOM
Ha MPeINPUSITHA MHHOBAITMOHHOW JEATEIHHOCTH [2, C.
2].

YCcTOWYMBOCT, MHHOBAIMOHHOTO PAa3BUTHUS Ha
MIPSAMYIO 3aBHCUT OT YKOHOMUYECKOTO COCTOSHHSI Opra-
HM3auu: o0beMa KaIliTajla, OCHOBHBIX M COOCTBEH-
HBIX CPEJICTB, KOTOPBIE MOTYT OBITh HANPaBJICHHI Ha
pa3paboTKy W peanu3alii0 WHHOBAIIMOHHBIX IPOECK-
TOB.

O4eBUAHO, YTO YCTOMUMBOCTH MHHOBALMOHHOTO
Pa3BUTHsI HE MOXET HAXOAHUTHCS B (PYHKIMOHAIEHOU
3aBUCUMOCTH OT HKOHOMUYECKOTO COCTOSIHUS Mpel-
MPUATHS, TaK KaK JESATEIBHOCTH JIIOOOTO COBPEMEH-
HOTO IpPEANPUATHS BCErA OCIOKHAETCS HaIUYUEM
OTPOMHOI'0 MHOXECTBA CAMBIX PA3JIMYHBIX CIydalHBIX
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(hakTOpOB BHEIIHEH W BHYTPEHHEH CpeIbl MPEeAnpHsi-
THS, TAKAX KaK, HAPUMEp, YCHIICHNE HAPSHKCHHOCTH
KOHKYPEHLIMHM Ha PBIHKE WM yXKECTOUYEeHHE 3aKOHO/1a-
TenbcTBa [6].

Hano mpu3Hate, OTEYECTBEHHBIE NPEIIPHITUSL
JlaKe TIPY HAJIMYUH JOCTaTOYHOI'0 KOJINYECTBa ()MHAH-
COBBIX CPEJCTB HE CHOCOOHBI IPAMOTHO HMHBECTHPO-
BaTh B MHHOBAIIMOHHYIO JIEITEIFHOCTD, 3TO IPUBOAUT
K 0cJa0JeHNI0 KOHKYPEHTOCIIOCOOHBIX TPEHMYIIIECTB
JMAHHBIX opraHm3anuii. KiroueBRIMH HEraTHBHBIMHU
(hakTOpamMH SIBIISAIOTCS: HU3KUH yPOBEHBb Pa3BUTHS WH-
HOBAIIMOHHOHN JIeATECNHbHOCTH, HEKAUCCTBEHHBIM Me-
HEDKMEHT B cepe MHHOBALUH, Cl1abopa3BUTOE 3aKO-
HOZATeJILCTBO B 00JaCTH HHHOBAIMOHHOM JIeSITEbHO-
CTH, a TaK)Ke HU3KUI ypOBEHb MPOM3BOJICTBEHHOTO
KOHTpoJs [5].

[ToaBoast UTOTH, MOKHO ClIeNIaTh BBIBOJI, YTO OTe-
YECTBCHHBIC NPCANPUATUA HYKIAIOTCA B Ka4YC€CTBCH-
HOM M OTBCTCTBCHHOM YIIPABJICHUHN HHHOBaHHOHHOﬁ
NESTETHHOCTBI0, KOTOPas B IOCIICACTBUHU Ha MPSIMYIO
BJIHSET Ha KOHKYPEHTOCHOCOOHOCTh M O0ECIIeYnBacT
3¢ (eKTHBHOE UCTIONB30BaHNE (PUHAHCOBBIX H MPOU3-
BOJICTBCHHBIX PECypPCOB OpTaHU3AIIHH.
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MPOJYKTUBHOCTH CAXAPHOM CBEK.IbI B 3ABUCUMOCTH OT 103 MUHEPAJIBHBIX
VJIOBPEHUM ITPU MUHUMAJIM3AIIMA OCHOBHOM OBPABOTKH ITOYBBI B YCJOBUSAX
3AITAJHOI'O ITPEJJKABKA3bSA

Kravchenko R.V.,

Kalinin O.S.

FSBOU VO Kuban State Agrarian University
named after I.T. Trubilin "

PRODUCTIVITY OF SUGAR BEET DEPENDING ON DOSES OF MINERAL FERTILIZERS AT
MINIMIZATION OF MAIN SOIL TREATMENT UNDER CONDITIONS OF WESTERN
PRECAUCASIA

Annomauyus.

B cmamve nokaszana sagucumocms HOpMbL 6HECEHUS A30MHO — POCPHOPHO — KATULIHBIX YOOOPEeHUTl Ha YEeau-

yeHue ypodCauHoCmu CaxapHoll C8eKIbl.
Abstract.

The article shows the dependence of the norm for the application of nitrogen-phosphorus-potassium fertiliz-

ers on increasing the yield of sugar beets.

Knrouesvle cnosa: munepanvhvie YOoOpeHUs, Caxapras C8eKId, 2yCmMoma CmosHus pacmenuil, niowaob au-

CMOBOIL NAACTNUHDL, YPOICAUHOCHb.

Keywords: mineral fertilizers, sugar beet, plant standing density, leaf plate area, yield.

OmBITHl 10 M3YYEHHIO BIMSHHS PA3IUYHBIX 103
MUHEpaIBHBIX YI0OpeHHs Ha (poHEe MHHUMAIBHON 00-
pabOTKHM MOYBBI Ha NPOJYKTHBHOCTh W Ka4eCTBO KOP-
HETJIO/I0B CaXapHOH CBEKJIbI ObIIIM NPOBEACHBI HA CTa-
IOHape KadeaApsl 00IIEeTo U OPOIIaeMOro 3eMIIEISIHUS
B JUIUTEJIHHOM CTallHOHAPHOM MHOTO()AaKTOPHOM J1a00-
patopHo-TiofieBOM ombiTe B 2020 roay Ha OMBITHOM
nosie yuxo3a «Kybaune» KyoI'AY.

Cxema onvima:

1.Bapuant 1 (xoHTpOnb) — NgoPgoKeo — pexomen-
Jyemasi 103a MUHEepaNbHBIX YI0OpEHUH.

2.BapuanT 2 — NagP4oKao — momoBuHHAS 1032 MH-
HepabHBIX yI0OpeHHH.

3.BapuanT 3 — N120P120K120 — pacueTnast no3a mMu-
HepaIbHBIX y100peHHH.

[penmecTBeHHUK — o3uMast meHuna. OnBIT 3a-
KJIABIBAJICS B TPEXKPATHON MOBTOPHOCTH, PAacIIoio-
JKCHHE BapUaHTOB PEeHAOMHU3UpOBaHHOE. O0mas 1mio-
maap AeNSHKH cocTaBisuia 105 M2, yuetHas — 50 M2
[1].YaeTsl 1 HAOMIOJCHHS B OIBITE IPOBOAMIH IT0 ME-
tonukam ['occoproceru [2, 3].

ArpoTexHuKa OOIENPUHATAs JJIs1 JaHHOH 30HBI U
KYJbTYPBHI.

01.09.2020 rona mpoBeacHa yOOpKa YUETHBIX JIe-
JISHOK C M3MEpPEHUEM CIEMYIONIMX IMOKa3aTeeu: Ty-
CTOTHl CTOSHMSL (TBIC.INT./Ta), TIUIOIIAIU JIUCTHEB
(ThIC.M%/Ta), ypoxaiiHOCTh (T/ra). JlaHHBIE IpENCTaB-
JIeHsI B TabmuIe 1.

Tabiuma - 1

IIpoayKTHBHOCTB CaXapHO# CBEKJIbI 3aBHCHMOCTH OT 103 MUHEPAJIbHBIX Y100peHuii
MPU MMHUMAJHU3AIUM OCHOBHOM 00padoTku noussl (2020 r.)

I'ycrora croa- | Ilnomaas nu- Ypoxaii- OTK/IOHEHHE OT Caxapuc-
Bapuanr HUSL, CTbEB, HOCTb, KOHTPOJIS TOCTB,
THIC.INT./Ta ThIC.M%/T2 T/ra T/ra % %

BapmanT 1 (x.)

93,7 14,9 34,5 - - 14,8
(NsoPsoKso)
BapmuanT 2

92,8 14,0 31,2 -3,3 -9,6 14,5
(NaoP 40K o)
BapwuanT 3

94,0 15,6 36,3 +1,8 +5,2 14,3
(N120P120K120)
HCPos - 0,6 1,7 - - -
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[Tpu ananm3e Tabaumpl 1, MBI BUAMM, 9TO TYCTOTA
CTOSIHUS PAaCTEHUI CaxapHON CBEKJIbI YBEJIIMUUBACTCS C
YBEJIMYECHUEM BHOCHMBIX JI03 MUHEPAJIBHOTO yHnooOpe-
Hus. Ha KOHTpoJe TycroTa CTOSHUS pacTeHHH cocTa-
Buia — 93,7 Teic.1uT./Ta, yTo Ha 0,9 ThIC.IIT./Ta OOJIbIIE,
yeM Ha Bapuante 2 (NaoPsoKs) n Ha 0,3 ThHIC.IUT./TA
MeHbIe, yeM Ha BapuaHTe Ne 3 (N120P120K120). Jannas
TEHJCHIMSI MPOCIEKHUBACTCS M B ITIOKa3aTeNisiX IUIO-
1au JUCThEeB. YTO KacaeTcsl ypoxKailHOCTH KyJIbTYpBI,
TO Ha KOHTPOJIE YPOKaHHOCTH cocTaBmia — 34,5 1/ra,
4yTo Ha 3,3 T/ra 6oJIbIIIE, YEM Ha ITOJOBUHHOM 103€ MH-
HepalbHBIX ynoOpeHuit u Ha 1,8 T/ra MeHbIIe, 9eM Ha
MOBBIIIEHHOI J103€.

BeiBoa: yBeqMYeHHE HOPMBI BHECEHHS! a30THO —
¢dochopHO — KanuitHBIX YHOOPEHUH IOJOKUTEIHHO

YIK 631.521:581.9

BJIMSIET HA YPOKAMHOCTh CaxapHOU CBEKJIBI B YCIIOBHUSX
3anannoro [IpeakaBkaspsi.
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PERSPECTIVE SORTING RICE IN UKRAINE

Anomauin

B ecmammi nokasani Ho8i cyuacki copmu pucy, AKi peKOMeHOYEMbCA BUCIBAMU 8 PUCOCILIHUX 20CHO0APCMBAX
Yxpainu. Hagedena xapaxmepucmuxa copmis pucy 3 pizHum ee2emayiiiHum nepio0oM, 8UCOKOK 8PONCAUHICIIIO
ma mexHoA02IYHUMU NOKAZHUKAMU sAiKocmi 3epua i kpynu. [Ipasunvruii niobip copmis i3 ypaxyeauuam Kiimamu-
YHUX YMOB € GANCIUSUM OISl OP2AHIZAYINHO - 20CNO0APCLKO20 MA eKOHOMIYHO20 3HAYEHHS.

Abstract.

The article shows new and delicious varieties of rice, which are recommended to visit in the rice state gifts
of Ukraine. The characteristics of varieties in rice with a young vegetative period, high yield and technological
indicators of the quality of grain and cereals have been introduced. The correct selection of grades from the level
of climatic minds is important for organizing - state and economic significance.

Knruosi cnosa: puc, copm, secemayitinuti nepioo, siKicmv 3epHa ma Kpynu.
Keywords: rice, variety, vegetation period, grain and groats.

Puc (Oryza Sativa L.) - kynbTypa, 1110 TOXOIUTH 3
MiBICHHO-CXigHOI A3ii (TpomiuHi i cyOTpomiuHi peri-
OHH), J1y’KE€ BUMOTJIMBUH JI0 YMOB HaBKOJIMIIHBOTO Ce-
penoBHUIa, 0COOIUBO 0O TEIUIa Ta BOJOTH. YKpaiHa
0J1HA 13 KpaiH €Bponw, sKa 3aiiMa€eThCSI BAPOOHUIITBOM
pucy. B 3epHOBOMY OanaHci Hamnoi KpaiHu puc 3aiiMae
HEe3HAa4yHy YacTHHY, ajle 1I€ € HiHHWH Xap4yoBHH mpo-
IYKT, KA 3aliMa€ BaXIMBE MICIIC B pAaIliOHI Hace-
neHHst Ykpainu. CTBOpEHHI HOBI BUCOKOIIPOIXYKTHBHI
COpPTH, 3/1aTHI 3HAYHO 30UIBIIUTH BaJIOBI 300pH 3€pHa.
HaiiBaxuBimmM pe3epBOM B 30UIBbIIEHH] YpOXKaiHO-
CTi Ta IOKpaIIeHH] SKOCTI HACIHHA pHCY € 100posKic-
HUH TIOCIBHUN MaTepiall HOBOCTBOPEHUX COpTiB [1].

lonoBHMM, 1 HaWOIIBII MaJOBUTPATHUM (PaKTO-
POM TIiJBHIEHHS BUPOOHUIITBA PUCY € CTBOPCHHSI Ta

BIIPOBA/PKEHHS1 y BUPOOHHUIITBO HOBUX PaHHBO, CEPEa-
HBO Ta Mi3HBOCTHUIIINX COPTIB PHCY, SKi 3a0e3medayBain
0 otpumMaHHs He MeHie 6,0-8,0 T/ra 3epHa [2].

B IncturyTi pucy HAAH Ykpaiau npu cTBOpeHHI
HOBHX COPTiB pUCY OCOONHBY yBary NMpHIUIIETHCS HE
TITBKH yPOXKAMHOCTI, ajie ! SIKOCTi 3epHa, BUXOIYy IO-
ToBOI mpoxykuii Ta ii ToBapHOMY Burisny. CBiTOBa
MIPaKTHKa PUCIBHULTBA, B CBOIO YEpry, CBIIYUTH IPO
Te, 10 ChOTO/IHI BUPOOHUIITBY MOTPiOHI COPTHU 3 BHCO-
KOI0  KOHKYPEHTO3/IaTHICTIO TI'OTOBOi  HPOIYKIii
(KpymHu) Ha CHOXXKMBYOMY PHUHKY, & TOMY OJHIEIO 3 TO-
JIOBHHX 33J[ad PO3BUTKY PHCIBHHILITBA € IiJIBUICHHS
skocTi mpoaykiii. OIHAM 13 MPOBIAHUX YWHHHKIB,
SKWI BIUTMBAE HA SIKICTh BPOXKAIO € CTBOPEHHS 1 BIIPO-
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Ba/DKCHHS Yy BUPOOHMIITBO HOBHUX BHUCOKOIIPOMYKTHB-
HHUX KOHKYPEHTO3[aTHUX COPTIB PUCY 3 BUCOKUMH II0O-
Ka3HUKaMH KOCTi Ta kpymu [3].

JocnijpkeHHsT MPOBOAWIN Ha mojisx [Hctutyty
pucy HAAH Ykpainu (2016-2020pp.) y Biguiii cenek-
i1 3TiHO 3arajbHO MPHUIHATOK TEXHOJOTIEH BUPO-
IyBaHHS KyJIbTYPH B PUCOBHX uekax [4, 5]. V Bigmimi
CeNeKIii CTBOPEHO MEePCIeKTUBHI COPTU PHUCY: PaHHBO-
cturm — Kopcap, Jlasypit, @arot; cepeqHbOCTHIII —
Mopsiok; mizHBOCTHTIII — Mapman ta Koncyn. B
CTaTTi BUCBITIICHO KOPOTKY XapaKTEPUCTUKY MTEPCIICK-
TUBHUX COPTIB PHUCY, sIKi 3aHeceHi 1o Jlep>kaBHOTO pe-
€CTPY POCIIUH YKpaiHH.

Coprt pucy Kopcap 3anecenuit no Jlep:xaBHoro
peectpy copTiB pociuH Ykpainu y 2016 p. BimHo-
CHUTBCSI JI0 PAHHBOCTHUIJION IPYIIN 3 BEreTaliiiHuM Iepi-
omom — 100-110 xi6. Bucora pocmuru nocsrae 90,0-
95,0 cm. KoeoinieHT npogyKTHBHOT KyIUCTOCTI — 2,5-
3,0. BomoTh KOMIAKTHA, CepemHs, JOBXuHOIO 15,0-
16,0 cMm, cknagaerbes 13 120-130 mt. KoJ1ockiB, 6€3 oc-
TiOKiB. [HIEeke 3epHa 2,1-2,3. Maca 1000 3epen — 30,0-
32,0 r, mriByacTicts — 17,5-18,0%. TexHomoTiuHI Mo-
Ka3HUKH SKOCTI 3€pHAa JAaHOTO COPTY BHCOKI. 3araib-
HUH Buxin xpynu — 69,2-70,8%, Buxin mimoro siapa —
90,4-95,8%. Cxiononionicts — 100%, TpioIMHYBATICTH
— 2,0-4,0%. CepenHst ypoxaifHiCTh 32 POKH BUBUCHHS
(2018-2019 pp.) cknanae 8,45 1/ra.

Copt Jla3zypir 3aneceHuit no Jlep:kaBHOTO pe-
€cTpy coptiB pociuH Ykpainu y 2017 p. [6]. Berera-
wiiiHuil nepion pannsocturioro copry 100-110 nio.
Bucora pocnun 80,0-95,0 cm. Kym komnakTHui, nps-
Mocrostauit. KoedilieHT TpOXyKTHBHOI KYIIUCTOCTI
2,0-3,0. BooTh KOMITaKkTHA, CepeaHs, MPsIMa, TOBXKHU-
Horo 15,0-17,0 cm, Hece 130-160 koitockiB 6e3 ocCTIO-
kiB. Komocku copty Jlasypit MaroTh MOMipHE OIIy-
weHHsl. [anekce 3epHa 2,4-2,6. Maca 1000 3epen 27,5-
28,5 1. 3aranpHuil BUXiJ KpYIH CTaHOBHUTH 67,8-69,3
%, Buxin migoro sapa — 89,2-91,7 %, ckionomiOHICTh
—100 %, TpinayBaTticts 3epHa — 0,0-4,0%. IlniBuac-
TicTh 3epHa copty craHoBuTh 20,0-21,5%. 3a oprano-
JICTITUYHOIO OLIIHKOK0 PHUCOBOI Kamni (3a 5 OayibHOIO
nIKaow): 3amax - 4,0, cmak -3,8, koHcucTeHis — 4,2,
Koutip — 4,8. MakcumanbHUA yposkail paHHbOCTHIJIOTO
copty pucy Jlazypit y 2017 pomui cknaB 9,2 T/ra.

Coprt pucy ®aror BHecenuii 10 JlepkaBHoro Pe-
ecTpy copTiB pociuH Ykpainu B 2020 pori. Darot Bi-
JTHOCHUTBCS JI0O PAaHHBOCTHIJIOI I'PYIH 3 BEreTaliiHuM
nepiogom —110 ni6. Bucora pociman nocsrae 90,0-
93,0 cm. KoeoitieHT npogyKTHBHOT KyIUCTOCTI — 2,5-
3,0. BonoTh komMmakTHa, cepemHs, MOoBXuHOK 15,0-
16,0 cm, cknamaerbes i3 170-185 miT. kojockiB, 6e3 oc-
TIOKiB. IHIeKe 3epHa 2,1-2,3. Maca 1000 3epen — 28,5-
29,5 r, maiByacricts — 18,0-20,0%. 3arajapHuii BHXi[
kpymu — 68,9-70,2%, Buxin minoro siapa — 92,0-95,7%.
Ckionozionicts — 100%, TpimunyBaticts — 4,0%. Xa-
paKTepu3yeThCsl BUCOKMM MPOJYKTUBHUM IIOTEHIia-
JIOM: cepelHsl ypOoXKaiHICTh 3a poku BuBYeHHS (2014-
2019 pp.) cknamae 9,2 T/ra.

Copt pucy Mopsiuok BHeceHuid 10 JlepkaBHOTO
Peectpy copriB pocnua Ykpaiau B 2020 porii. B ymo-
Bax YKpaiHU COpPT CepeIHbOCTHIIINM J03piBae 3a 122-
125 nmi6. Bucora pocnus - 95-100 cm. KoedirienT mpo-
IyKTUBHOI KymucTocTi 2,8-3,0. BonoTe kommakTHA,

cepenus, noBxuHoto 15,0 — 16,0 cM, Hece 125-140 ko-
JIOCKIiB, 13 3a4aTKaMt OCTEH, TUTiJT Y4ePBOHOTO KOJILOPY.
Inpexc 3epna 2,5. Maca 1000 3epen 26,8-30,0 1. Tex-
HOJIOTI4HI IMOKa3HUKH SIKOCTI 3epHa BUCOKI. Tak, 3ara-
JIBHUHA BUXIJ KPYIU CTaHOBUTH 65,3-66,1%, BuUXin 11i-
noro siapa 87,3-88,2%, cknonoaioHicTe 96-98%, Tpi-
MHYBaTicTh 3epHa 2%. IlmiBUacTicTh 3epHa copry
Mopsuka ctaHoBuTh 20,1-20,7%. YpokaiHiCTh COPTY
3a poku BuBueHHS (2015-2019 pp.) ctanoButs 9,3 T/TA.
MaxkcumanpHa ypoxaiHicTs y 2017 pomi 3a momepe-
HUKOM MemiopatusHe nojie — 10,2 1/ra.

[MizapOCTHTINIA copT pucy KoHcyna BHeceHuit 1o
HepxaBraoro Peectpy copTtiB pocnuH Yipaiau y 2019
porii [7]. Tpusanicts BeretauiifHOro mepiony cKiamae
125 ni6. Bucota pocmunu y cepenabomy 91,3 cm. Koe-
¢itieHT npoaykTHUBHOI Kymucrocti - 3,5-4,0. Bonoth
KOMIaKTHa, cepenuboi qosxunu (17,0-18,0 cm), ckia-
naetbest 13 220-250 xonockiB 6e3 ocTroKiB. IHAEKe 3e-
pHa — 2,2. Maca 1000 3epen — 26,5-28,5 r., npoayKTH-
BHICTh TOJIOBHOI BOJIOTI Yy cepenapomy 5,35 1. CopT Xa-
PaKTEepH3Y€EThCS 3aralbHUM BUXOZOM KpYIH Ha piBHI -
69,5% Ta BuxomoM niioro simpa - 91,0%. [TniBgacTicth
— 18,5%. Tpimunysaricte — 2,0-4,0%. 3a poxu Bu-
BueHHA B [HCcTHTYTI pucy (2016-2019 pp.) cepenns
BpoXaifHicTh ckiana 10,57 T/ra, a MakCUMaXbHUHN BPO-
xai orpumano y 2017 poui — 10,83 T/ra.

[TizapocTurmii copt prcy MapiuaJ CTBOPEHUiA B
Incturyti pucy HAAH VYkpainu. Bererauiitnuii me-
pion — 122-127 ni6. Bucora pocmunau nocsirae 90,0-
95,0 cm. Koeoinient npoaykTuBHOi KymucTocTti — 2,0-
2,5. BonoTh KOMIIaKTHA, KOPOTKa, A0BXuHOWO — 17,0-
18,0 cM, cxmamaerses i3 220-235 mT. KOJIOCKIB, 0€e3
ocreii. [Hmexc 3epHa 2,9-3.2. Maca 1000 3epen — 28,5-
30,0 r. ITmiBuacticts — 17,5-18,0 %. 3aranpHuii BUXiJ
kpymu — 69,0-70,0 %, Buxin minoro sapa — 90,0-95,0
%. Cxuroroni6HicTs — 100 %, TpimuayBaTicts — 2,0 %.
[TomipHO CTiIHKHMI 710 ypakeHHsS XBOpOOaMH Ta LIKij-
HUKaMH. XapaKTepH3YEThCsI BUCOKUM TPOJIYKTHBHUM
NOTEHIIaJIOM: CepelHs ypOXKalHICTh 3a POKU BH-
BueHHs (2017-2019 pp.) ckinanae 10,5 1/ra. Copt npu-
JATHUH 10 MEXaHI30BaHOTO 30MpaHHS BpOXKaro, 100pe
BUMOJIOYYETHCSI.

TakuM YHMHOM, CTBOPEHHI MEPCIIEKTHBHI COPTH
pHCy XapaKTepH3YIOThCSI BACOKMMH MOKA3HUKAMH KO-
CTi 3epHa 1 KPYITH, IO JO3BOJISIE OTPUMYBATH BITUH3-
HSIHY TPOAYKIIIO BiJIOBIHO BHUCOKOI sikocTi. Cenek-
1iitHa po6oTa 3 pUCOM i3 pi3HUX BHIIB COPTOBHIIPOOY-
BaHb II0Ka3aB, L0 OJWH COPT HE MOE IIOBHICTIO
peastizyBaTH MOTEHIia)I KyJIbTypH y BCOMY Jliana3o0Hi
yYMOB ii BUpOIyBaHHS. BUKOpUCTOBYBaTH 3 MakcuUMa-
JILHOIO €(PEeKTUBHICTIO 010JIOTiYHI OCOOJMBOCTI pHUCY,
TPYHTOBO-KJIIIMATHYHI 1 MaTepiajJbHO-TEXHIYHI pecy-
PCH TIBAEGHHOTO pPerioHy YKpaiHM MOXHA JIUIIEe 3a-
BISIKM HAayKOBO-OOTPYHTOBaHI COPTOBiM momiTHII,
TOOTO Yepe3 Habip COPTIB 3 Pi3HOIO TPUBAJICTIO BETe-
TaniiHoro nepioxy. Ilntoma Bara paHHbOCTUTIIMX COP-
TIB y 3arajbHi# IJIOMII NOCIBIB pUCy Ma€ AOPiBHIOBATH
25-30 %.
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COMPLEX THERAPY OF CHILDREN’S CHRONIC CATARRHAL GINGIVITIS WITH USE OF
ANTIPROTEASIS REMEDIES

Abstract.

It was demonstrated that the use of antiproteasis remedies — “Aprocal”’ (of animal origin) and “PAMBA” (of
synthetic nature) in complex therapy of children’s chronic catarrhal gingivitis makes it possible to achieve ex-
pressed clinical effect in treatment of the disease and to normalize the main indicators of the proteolysis system
(the total activity of neutral proteinases, activity of calicreine-like proteinases, activity of elastase and the content
of proteinases aa-inhibitor), in such a way to shorten the terms of treatment in 1,5 times and to get the stabile
remission for 1,5 years.

Annomayus.

1701<a3aH0, Ymo UCnoa1b306aHue aHmunponieasnsblx cpedcmg — «Anpoxazza» (WCMGOMHOZO npoucxo:)fcc)eyuﬂ)
u «[IAMFA» (cunmemuyeckotl npupoobl) 8 KOMNIEKCHOU Mepanuu XPOHUYECK020 KAMAapaibHO20 SUHSUBUMA Y
Odemell n0360.J15em 00CMUYb BbIPAINCEHRHO20 KIUHUYECKO20 9([)([)e7<ma JleyeHus 3a001e6anus u Hopmanuzoeanmsv oc-
HO6Hble nokasameiu cucmemsvl npomeoausa (cmeapHyio AKmueHocmb Heﬁmpaﬂbelx npomeuras, dakmueHocms
K‘LUZLIKpéuHOI’lO()O@Hblx npomeunas, dKmueHOCmMbs 31Adcmasvl U codepofcaﬁue o1 — uH2u6um0pa npomeuHa3), mem

CAMbIM COKpamumy Cpoxu aevenus 8 1,5 paza u 006umvcss cmouxou pemuccuu na npomsxcenuu 1,5 nem.

Knioueente cnoea: xpOHMIlECKuIZ KamapaﬂbellZ cuHaueum, anmunponedasHvle cpeécmea.
Key words: chronic catarrhal gingivitis, antiproteasis remedies

AKTyalabHOCTB. JledeHHE XpOHHYECKOTO KaTa-
pallbHOTO THHTHBHTA Y JETEH IMPOBOMAT KOMIDIEKC-
HBIMH METOJIaMH, KOTOpBIC MPeayCMaTPHBAIOT CTaOu-
JIU3aLHMI0 BOCIAJIUTENIBHOTO MPOLIecca B TKAHAX Mapo-
jgouta [8]. C 9TOH mHeNnbl0 NPUMEHSIOT OOJbIIOE
KOJIMYECTBO MEIUKaMEHTO3HBIX cpeAcTB [7]. OnHako,
HECMOTpPSI Ha WX OOJNBIIONW apceHald M pasHooOpasue
METOJIOB, PE3yJIbTAThl JICUEHUS XPOHUYECKOTO Kara-
paJbHOTO THHTMBHTA HE BCET/la YCHEIIHBI. DTO 00BsIC-
HSIETCSl T€M, YTO B JIAHHBIM MOMEHT KIMHUITUCTHI, HE
nMest 4eTKUX 000CHOBAaHUH 1O BBIOOPY CPEACTB MaTo-
T€HETUYECKOW HAMpPaBJICHHOCTH HAa MAaTOJOTMYECKUH
MPOLIECC B NAPOAOHTE, MOJIB3YIOTCS TOJIBKO CUMIITOMA-
THUYECKOH Tepanuen.

OnHuM U3 BeoylUMX 3BEHbEB B Pa3BUTHUU THMH-
THBHTA SIBIICTCS HAapymICHHE (EPMEHTATHBHBIX IIPO-
LIECCOB B J€CHE, KOTOPbIE UTPAIOT KIIOYEBYIO POJb B
perynsiyu oOMeHa BEeIECTB M Pa3BUTHHU KIIMHUIECKOM
cumnToMatuku 3aboneBanus [9,10]. [IporeomuTmue-
ckre (hepMeHTHI, IPOAYIIUPYEMBIEC TOTUMOPPHOSIEP-
HBIMH JICHKOIIUTAMH ¥ TTATOTCHHBIMA MHKPOOPTaHHU3-
MaMH, TTOBPEXKIAIOT COCOMHUTENIFHOTKAHHYIO OCHOBY

JIECHBI IyTeM NECTPYKIUU KOJUIATCHOBBIX (pHOpHILI
0EIIKOBO-TIMKO3aMUHIITUKAHOBBIX KOMILIekcoB [11]. B
pe3ynpTaTe 3TOTO 00pa3yroTCs Ba30AKTHBHBIC IETI-
THJIBI, HApYIIAIOIINE MTPOHUIAEMOCTD AIUTEIHATBEHON
MeMOpaHbl, a TaK)Ke CIOCOOCTBYIOIINE TTOBPEXICHUIO
COCYAMCTOM cUCTEMBbI MapoJIoHTa [5,6].

[IpoBenenHbIe HAMH OHOXMMUYECKHE HUCCIIEIOBA-
HUSI POTOBOH, IECHEBOH XKHUIKOCTH M 3yOHOTO Haiera
[1,2,3,4] BeIgBIIM Y AeTel, OOITBHBIX XPOHUIECKUM Ka-
TapaJibHbIM THHIMBUTOM, M3MEHEHHUSI COCTOSIHUSI CH-
CTEMBI ITPOTE0NIN3a B CTOPOHY ero akTuBanuu. CIBHTH
ObuTH HanboJlee 3HAYNTENEHBIMHI ITPH BEIPAKEHHOH aK-
THUBHOCTH 3a00JIeBaHMSI. JTO CTAIO OCHOBAHHMEM IS
pa3pabotkn nuppepeHINpPOBaHHOI CXeMbl IpHMEHe-
HUSl aHTUIIPOTEA3HUX CPEJACTB B KOMIUIEKCHOM Jieue-
HUM XPOHMYECKOTO KaTapaJbHOr0 I'MHTUBUTA Y JeTei
B 3aBUCHMOCTH OT KJIIMHHUYECKOTO COCTOSIHUSI TKaHEH
MapoI0OHTA M AKTHBHOCTH BOCHIAIMTEIILHOTO MpOIiecca.

Heanb uccaenoBanusi. [lopeimenue 3 exTuBHO-
CTH JICYCHHS XPOHMYECKOTO KaTapalbHOTO THHTUBUTA
y JeTell Ha OCHOBE HOpMAaJM3allui HapyUIEHUW B CH-
CTeMe TPOTEOJIN3 — HHTHOUTOPHI U pa3paboTKa CXeMbI
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Je4eOHO-TTPOPHUIAKTUIECKIX METOJI0B KOPPEKIIUH BbI-
SIBJICHHBIX M3MEHEHUI B KOMIUIEKCHOM JICYEHUH.
Marepuanbl u MeToabI. 13 0011ero yuca namm-
entoB (N = 112) Bo3pacrta 14-17 sreT (He OTATOIMICHHBIX
o0IIecoMaTHIecko MmaToorneif) OBII0 ChOopMHPO-
BaHO 2 TPyMNIIbl — OCHOBHYIO U KOHTPOJbHYIO, B KOTO-
PBIX HapauIeIbHO MPOBOIMIN KOMIIJIEKCHOE JICUCHHE
XPOHHYECKOTO KaTapanbHOro I'mHruBuTa. OCHOBHYIO
rpynny coctaBuiu 50 neteil, B KOMIUIEKCHOM JIEYEHUH
KOTOPBIX PUMEHSJIN aHTHITPOTEa3HbIe cpencTBa. B 3a-
BUCHMOCTH OT BHUJIa MHTHOUTOpa €e pasieiwin Ha 2
noarpynms! (24 n 26 6onbHEIX). B nepoii noarpymmne
UCIIONIb30BAIM MHTUOUTOP CHHTETUYECKOTO IPOHC-
xoxaenus «[ TAMBA» (“OPW?”, I'epmanusi), a BO BTO-
poit - kuBOTHOrO «Ampokam» (“Genom Biotech
Pvt.Ltd”, Wumust). KOHTpOIBHYIO TPYIIY COCTABHIH

15 nmereii, edyeHNe KOTOPHIX MPOBOIUIU 1O TPAIHIIU-
OHHOI1 00menpUHATOH MeToanKe. [1o UCXOAHBIM KIIH-
HUKO-PCHTT'CHOJIOTHYCCKUM U JTA00OPATOPHBIM JTaHHBIM
COCTaB MAIIEHTOB BO BCEX TPyNIax OBLI MPHUOIU3MU-
TEIHHO OJJITHAKOB, UTO 1AJI0 BO3SMOXXHOCTH OOBEKTHBHO
OLEeHUTH 3((PEKTUBHOCTh KaXKIOH JedeOHOH MeTo-
quky. KnnHuyeckas oLleHKa COCTOSIHUSL TKaHEH mapo-
JOHTA ¥ THTHEHBI TIOJIOCTH PTa y JeTel 0 U TOCIIe Jie-
YEHUs TPOBOAWIACH C IOMOILIBIO HHAEKCOB PMA
(Parma, 1960; Massler, 1967), CPI (1997), Green-Ver-
million (1964) u Silness-Loe (1967). [l 00beKTHBU-
3anuK (P HEKTHBHOCTH KOMIUIEKCHOM Teparnuu ¢ ¥c-
MI0JIb30BaHUEM aHTHIIPOTEA3HBIX MTPENapaToB PSIOM C
KIMHHYCCKIUMH JTaHHBIMU HCIIOJIE30BAIN PE3YJIbTAThI
OMOXMMHUYECKOTO U3YUEHUs TToKa3areseil crieruduye-
CKOTO TIPOTEOJIM3a M €ro WHTHOMTOpa OlB POTOBOM
cekpere OOJBHBIX J0 U Mocie JeueHus (Tadlr.).

Tabmuma
KoanuecTBeHHOE pacnpe/ejieHHe MANUEHTOB M0 TPYNINaM B Mpouecce JeYeHus
Hccnenyemas rpymma
Crenenp TsxecTH 1 moarpynmna 2 moarpymnmna KonrponpHas
XKT' (c ucmonp3oBaHKEM (c ucnosp30BaHMEM «ATIPO- rpynmna
«[TAMBAY») KaJa)

24 26 20
JIérkas 7 9 5
Cpenusis 9 8 8
Tsokenast 8 9 7

Pe3yabTaThl M HX 00cCysKAeHHe. AHAIU3 HEIO-
CPEICTBEHHBIX pE3yJbTaTOB KOMIUIEKCHOM Tepamuu
MoKa3ajl, 4YTO TPUMEHEHHE pa3pabOTaHHOTO KOM-
IUIeKCa CIIOCOOCTBOBAIO HOPMAIM3ALUN KJIMHHYE-
CKOTO T€YEHHsI THHTUBUTA, TUTHEHUYECKUX HHJIEKCOB,
AKTUBHOCTH  TPOTEWHa3 ®  cojepxaHus  ol-
uHruduropa. [lonoxuTenbHbIC KIMHUYECKHE PE3yIIb-
TaThl B | moArpymIie ObLIH MOTYYCHBI B CPETHEM TIOCIIE
8 ceancoB y 62,2 % OGonbHBIX. Bo BTOpOIi moarpymme
JUISL YCTPaHEHHWs BOCIIAIHMTEBHOTO TPOIecca B CPes-
HEeM ObLIO HEOOXOAMMO 6-7 CEaHCOB, YTO COCTABMIIO
81,4 %. B KOHTpONBHOMN TpyIIe MOJOKUTEIbHBIE pe-
3yJIbTATHI JICUEHHsI ObUIN TOJTyYeHBI B CPETHEM depes 9
ceaHcos (45,6 %).

Pe3ynbrarsl HaIMX UCCaeOBaHUN TOKA3alIl, YTO
3Ha4YeHHe nHaekca PMA B nepBoi moArpyImmne oCHOB-
HOM Tpymmbl COCTaBWJI [0 JIEYEHUS B CpPEIHEM
45,9+2,28 %, Bo BTOpO# noarpynne — 46,1+2,11 %, B
KOHTPOJBbHOM — 45,242, 31 % (p<0,05). Cpa3zy mociue
nedyeHus uHjIekc PMA yMmeHbluwics B NepBOd moi-
rpymme g0 11,8+1,25 % (8 3,9 pa3sa), Bo BTOpOii noz-
rpymne mo 10,2 % (B 4,2 pa3a), a B KOHTPOJIBHOMH
TpyImie ero 3HadeHue coctapisio 17,1+2,32 % (B 2,6
paza). CHIKeHUEe 3HAYCHHSI JAaHHOTO WHJEKCA OKa3bI-
BAJOCh BBICOKO JIOCTOBEPHBIM B 00eWX Tpymmax
(p<0,001), ogHako ToOCHEe JIEYEHUS ITOT IMOKa3aTelhb
OCTAJICS BBILLIE B KOHTPOJIBHOM IpyIIE AETEH.

AHanu3upyst u3MeHeHus 3HadeHus uaaekca CPl,
BBISIBIICHO, UTO 4epe3 3 Mecsla Mocie NPOBEJEHHOTO
Kypca JICUYCHHSI PaCpOCTPAHEHHOCTh 3yOHOTO KaMHS Y
JleTeil mepBoit moArpymnmsl cHU3miIach — ¢ 2,98+0,06 1o
0,80+0,03 (peaykuus 71,83 %), B BTOpO OArpymIie ¢
2,85+0,07 x 0,8+0,06 (penykuus 71,92), a B KOHTPOJIb-
HOWM Tpyme — ¢ 2,9540,07 no 1,8+0,04 (pemykrus 38,
98 %). AHamornuHbBIe U3MEHEHHUS HAOII0IANINCh Yepes

6 u 18 mecses nocne neueHus. Yepes Tpu Mecsiia mno-
Kazarenu Haneta mo uHaekcy Green-Vermillion 6pumm
HIDKE HMCXOIHBIX 3HAYEHUH, peayKuus oOpa3oBaHHA
3yOHOTO KaMHs y JleTell OCHOBHOW I'pyHIIBI OcTajach
BeIe (65,21 %), veM B KOHTpodbHOH rpymme (41,86
%). TenmeHIWS K CHIDKCHHIO OOpa3oBaHUs 3YOHOTO
KaMHS COXpaHWIAch mocie 6 u 18 mecsmes HabOmrOIC-
HUSL.

[TokazaTenn MpOTEONUTHYECKOH aKTHBHOCTH PO-
TOBOM XHJKOCTH HCCIIELyEeMOH TPyIIITBI TPUOIH3HINCH
K TaKOBBIM Y JieTeil CO 37J0POBBIM MapOJOHTOM. YcTa-
HOBJICHO, YTO B | moxarpymme mccienyeMod TpyMIIbI
CpeHee 3HaUeHNE aKTHBHOCTH HEHTPAIBHBIX IPOTEH-
Ha3 ([TPA) nocne JiedeHns] CHHTETUYECKUM UHTHOUTO-
pom «ITAMBA» ymenbmaetcst Ha 79,5 %, akTHBHOCTb
KaJukpenHa Ha 46,7 %, a anactassl — Ha 50,3 %. [Tox
BIUsIHHEM JiedeHus «Ampokanom» IIPA cnroHbl y
OOJIBHBIX 2 MOATPYIITE Tafana Ha 57,2 %, aKTUBHOCTb
KaJuIMKpenHa — Ha 48,8 %, anacrasel — Ha 59 %. Co-
nepxanue al-NI1 mocne nedenus nossimanocs 1o 2,6
MKT / MI' OeJIka 1o CpaBHEHHIO ¢ ucXo HbIM (0,9 MKT /
mr Oernka). [Tpy TpaAnIIMOHHOM J€4eHUH KOHTPOJILHON
TPYNITBl yKa3aHHBIE MOKA3aTENN HCIBITHIBATIN 3HAYH-
TeNbHO MeHbINX m3MeHeHni. Tak, [TPA ymeHbIanach
Ha 6,7 %, 3HadeHue snacTa3bl Ha — 23%, a KaJmukKpe-
rHa Ha000pOT Bo3pacTana Ha 72 %. AHaIOrHIHAsS TCH-
JEHIUS TIPOCIECKUBAIACh W B OTHAJCHHBIE CPOKH
HaOJIOAECHH.

B ocHoBHOI1 rpymme 3a Bech nepro| HaOIoeHUs
y 5-tu gere#t (3-x ¢ 1 moarpynnst — 12,5 % u 2-x ¢ 2
noArpymist — 7,69 %) BO3HUK penuanB 3a00JICBaHMUS.
B KOHTpONBHOH IpyIIe peHuAUB yCTAaHOBIEHO Y 4 fe-
Teit — 20 %. YV 3-x nereil OCHOBHOM IPYIIIBI C TAKEIBIM
TEYEHHEM TMHTHMBHUTA TIOCIE BTOPOTO Kypca HMHTHOM-
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TOPHOH Tepanuu HaOmopanu obocTpeHue 3aboieBa-
HHSI, KOTOPOE MOXHO OBUIO CBSI3aHO C HaJIMYHEM 3200-
JIeBaHUS JKEITyIOYHO-KHIIEYHOTO TPAKTa, yCTAHOBIICH-
HOTO TOCJIE TIIATENbHOTr0 o0cienoBanust. JBa pebeHka
C PeLUIMBOM 3a00JIEBaHHUS HE COOJII0/IaIN PEKOMEH A~
IIUM TI0 TUTHEHE IOJIOCTH PTa, O 9€M CBHUIETEIBCTBO-
BAJIO HAJMIHE OONBIIOT0 KOJMYECTBA 3yOHBIX OTIIOXKeE-
HUH.

BeiBoabl. [lonyyeHHblE TaHHBIE AAIOT OCHOBAHUE
MPEATIOTI0KUTh, YTO NIPHU OTCYTCTBHHU OOIIecoMaTnye-
CKHUX 3a00JIeBaHNH, YCTPAHEHHN MECTHBIX pa3Ipaxaro-
mux (GakTopoB TKaHEi NapoaoHTa, COOIIOICHUH pallt-
OHAIBHON TUTHEHBI TOJIOCTH PTa, MPOBEICHUH IIPO-
(eccnoHaNbHOW TUTHEHBI W IPUMEHEHHs JIeyeOHO-
NpoQUIaKTHYECKOTO KOMILIEKCa C HCIOJIb30BaHUEM
AQHTUIIPOTEA3HBIX CPEJCTB JIMKBUANUPYETCS BOCIIANIH-
TEeJBHBIN Iporecc B iecHe Ha 98 %.

[pemmoxxeHHBIN  J1Ie4eOHO-TIPOPHUIAKTHYCCKUHA
koMIuiekc Tepanuu XKI' ¢ mpuMeHeHneM npenaparon
— MHTUONTOPOB MPOTEHHA3 UMEET NMPEUMYILECTBO Te-
pel TpaJuIHOHHBEIMU MeToAaMu JedeHus. OH crnocob-
CTBYET JIUTENbHOM peMuccuu B TeueHue 1,5 rona,
Npe0TBPAIIaeT MPOrPecCHPOBAHUE BOCHAIUTEIEHOTO
npolecca B TKaHAX MapoIOHTa, MOJIOKHUTEIBHO BIHUIET
Ha ero TeYeHUe, COKpalaeT CPOKHU JedeHUs (IPUMEPHO
B 1,5 paza).
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