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DETERMINATION OF WATER QUALITY OF THE SETUN RIVER BY SPECIFIC
COMBINATORIAL INDEX OF WATER POLLUTION

Annomayusn

B cmanmbve, 6 Kavecmee u3yvaemoco obvexma pacemompena peka CemyHb. AKmyaJZbelM Aeniaemcst 6onpoc
00 OYEHKe IKOI02UUEeCKO20 COCMOAHUU U 8blAAB/IEeHUSl He2aMmUBHbLX nocae0Cmeuti Xo3UCmeeHHoU OesimeabHOCMu.
s onpedenenus kavecmea 600bl 8 peKe, Obll COCMABIEH MAPUPYm 00CIe008aHUSA U 8bIOPAHDBL WECHb CIBOPO8
ona ombopa npod. Pacuem YKHU3B nposenu no HecKOIbKUM 1eMeHmam U noKa3amensim, d UMEeHHO: HUmMpumul,
HUMpamul, X10puobl, YEeMHOCMb U aKmuenbvll xaiop. B pesyremame noocuema YKHU3B Ovin onpedenen knacc
Kayecmea 600bl: ((3a2p}l3HéHHa}l».

Abstract

In the article, the Setun river is considered as the studied object. The issue of assessing the ecological state
and identifying the negative consequences of economic activity is relevant. To determine the water quality in the
river, a survey route was drawn up and six sections were selected for sampling. The calculation of the specific
combinatorial index of water pollution was carried out for several elements and indicators, namely: nitrites, ni-
trates, chlorides, color, and active chlorine. As a result of calculating the specific combinatorial index of water
pollution, the water quality class was determined: “polluted”.

Knioueswie cnosa: pexa, peunoti baccetin, Kauecmeo 800bl, OYEHKA.
Key words: river, river basin, water quality, assessment.

Llenbro mccnenoBaHus SIBISETCS BBIIBICHHE OC-
HOBHBIX DJJIEMEHTOB 3arps3HEHHS U OIpeesIeHHUe
YPOBHSI UX KOHIIEHTpanui B Boge peku CeryHs. IIpo-
BEJICHUE OLIEHKH Ka4eCTBAa BOJBI 0 THIPOXUMHUECKUM
nokazatensiM Ha ocHoBe YKWM3B. Jlns atoro ObuT BBI-
OpaH MapUIpyT BAOJIb UCCIEIyeMO PEKH U BHIOPAHBI
IIECTh CTBOPOB, B KOTOPBIX O0TOOpanu mpobsl Bojsl. B
KayecTBe MOoKa3aTelel KauecTBa BOJbI BHIOPAHBI: HUT-
PHTHI, XJOPUABI, HUTPAThl, aKTHBHBIH XJOp M LBET-
HOCTb BOJbI. Pe3ynbTaTsl KOHLIEHTpAUH AJIS IEePBBIX

YeThIpeX KOMIIOHEHTOB IMPECTAaBICHEI B MI/II, a IIBET-
HOCTB BOJBI BEIPA)KaeTCs B Tpaycax INIATHHO-KOOab-
TOBOM 1IKaJibl. L[BeTHOCTH omnpezensieTcs B BUAe cpas-
HEHHUS I[BETa UCCIIeyeMOM BOJBI C ITAJJOHAMH.

ITonmy4yeHHbIE pe3yabTaThl KOHLIEHTPAIMH TaHHBIX
Beniects, a Takxe [1JIK mpencraBienst B Tabnuie 1.
MapuipyT u Touku 0TO0pa Mpod MpeCcTaBIeHBI Ha PU-
cyHke 1.

Tabuuma 1
CpaBHeHHe n0J1y4eHHbIX pe3yabTaToB ¢ IIJIK

ITokazarenn En.u3m. | Touka Nel | Touka No2 | Touka Ne3 | Touka Ne4 | Touka Ne5 | Touka Ne6 [TTAK

Hurtpurtst Mr/in 0,1 0,12 0,04 0,05 0,1 0,11 1,5
Xnopuabl Mr/in 16 20 16 23 22 20 0

Hurpatst Mr/in 40 42,5 27 29,5 41 42,7 45
I{BeTHOCTH ° 30 100 60 300 300 100 20
AKTHBHBIN XJIOD Mr/n 0,1 0 0 0,15 0,04 0 0,5
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Pucynox 1. Mapwpym u mouxu omoopa npod 600l

ITo cBoeit cyTH, UCIIOJIB3YEMBII METOT KOMIUIEKC-
HOH OLICHKH 3arpsi3HEHHOCTH MTO3BOJISICT HAM OLICHUTH
3arpsi3HEHHOCTD BOJIHBIX PECYPCOB B PEKE 10 HYKHOMY
MEPEYHIO UCCIIEAYEMBIX HHIPEAUEHTOB U TI0Ka3aTesei
KagecTBa BOJBI. MeTo MO3BOJISET ONPENeNIUTh KJIace
3arpsi3HEHHOCTH BOJHBIX PECYPCOB, MOATOTOBUTH aHa-
JUTUYECKYIO HH(POPMAIHIO B TOCTYITHOH 1J1sl MOHUMa-
HUSI, HAYYHO 00OCHOBaHHOM (opme.

CornacHo MeTtoanyeckuM ykaszanusMm[ 1] paccuu-
TBIBAeTCSl HA0Op (HOPMANN30BAHHBIX XaPaKTECPUCTHK
U3 JIBYX TPYHII OKa3aTeiel - MPOMEKYTOYHBIX U OC-
HOBHBIX. MHOXXECTBO ITOKa3aTelei, KOTOPhIE BXOJSAT B
TPYIIY MPOMEXYTOYHBIX, OOIIEN3BECTHBI, U OHU HC-
MOJIB3YIOTCS Ul JAJIbHEHIIIUX pacueToB. B cBoro oue-
penb, OCHOBHBIC IOKA3aTEIH HCIOJB3YIOT I KOM-
IUIEKCHOW OIIGHKHM CTENEeHU 3arpsS3HEHHOCTH BOJBIL.
O1eHKy Ka4ecTBa BOJIbI MOXKEM IIPOBOAUTH KakK C IPH-
MEHEHHEM Bcero Habopa mokasaTeliel, TaKk U OTJelb-
HBIX X rpymi. BMmecre ¢ YMCICHHBIMH 3HAYCHHUSIMHU,
JUIS OLIEHKH, TAKXKe MPUBOJISATCS COOTBETCTBYIOIINE UM
KaueCTBEHHbIE CIIOBECHBIE XapaKTEPHUCTHKH.

Hanbonee wHGOPMAaTHBHBIMH KOMIUIEKCHBIMHU
OLICHKAMHU SIBIISIFOTCSL:

e  y/eNbHBI KOMOMHATOPHBIN WHIEKC 3arpsis-
HerHocTd BoJsl (YKI3B);

e  KJacc KauecTBa BOABI.

3nauenne YKN3B MoxeT BappUpOBaThH B AHAIa-
30He OoT 1 10 16, B BOJIaX pa3inu9HOI CTETIEHU 3arpsi3-
HEHHOCTH. boiipIieMy 3HaueHHIO HWHIEKCAa COOTBET-
CTBYeT XyJIIee KadecTBO BOJBI B HCCIEIyEeMOM
CTBOpE.

Ha ocnose nonyuennsix 3HaueHuit Y KI3B, kaue-
CTBO IIOBEPXHOCTHBIX BOJI pa3/iesisieTcsl Ha 5 KJIAccoB, B
3aBUCHMOCTH OT UX CTEIICHHU 3arps3HEHHOCTH:

e 1-ii xyacc - ycnoBHO ymcrast (<1);

2-ii xnacc - ¢1abo 3arpssHenHas (1-2);
3-i1 kiacc - 3arpsi3HeHHast (2-4);

4-i1 ximace - rpsizHas (4-11);

5-f kJmacc - aKCTpeManbHO rps3Has (>11).

Jlnst Havana aHaInu3a 3arps3HEHHOCTH BOAHBIX pe-
CypCOB, HEOOXOMMO MOJCUNUTATh KOAPDHHUIIUEHT KOM-

IUIEKCHOCTH 3arpsi3HeHHOCTH Bob! (K). OH paccuuThI-
BaeTCsl 10 TIOJNyYEHHBIM pE3yJIbTaTaM XHMHYECKOTO
aHaJIM3a U3 KoM mpoObl BoJbl. B pesynbrare, momy-
YEeHHBIN psijl 3HaUeHUH K XapaKTepu3yeT Uccle yeMbli
neproJT HaOJIIOAEHUH 10 COCTOSHUIO 3arpsi3HEHHOCTH
BOJIBI HCCJIEYyEMOT0 BOJHOTO OOBEKTa B KOHKPETHOM
ITyHKTe HaOmoneHui[3].

KoadduuueHT KOMITJICKCHOCTH — 3arpsi3HCHUS
BOJIBI ITOJICYNATHIBaEM 110 popmyre 1:
N .
— S

n
rre: Kg - k03¢ puuneHT KOMIIIeKCHOCTH 3arpsi3-

HEHHOCTH BOJIbI JJI4 j-To cTBOpa B f-M pesynpraTe aHa-
Tm3a;

Nfj - KOIMYecTBO HOPMHPYEMBIX HHIPEIHUECHTOB
3HAYCHUEC KOTOPBIX NPEBLIMIACT COOTBETCTBYIOIINE UM
MK mmst j-ro cTBopa B f-M pe3ysbrare aHaNN3a,;

Np - ob1ree KoIM4YecTBO HOPMUPYEMBIX HHTPEIHU-
€HTOB, OTIPE/ICTICHHBIX B f-M pe3ynbTaTe aHanm3a Ui j-
T'O CTBODA.

Pacuer mnoBTOpsieMOCTH Clly4aeB 3arpsi3HEHUsI
paccunThIBaeM 1o ¢popmyie 2:

a; =—4-100% )

Nij

TJe: N;j - YACIIO PE3YILTATOB XUMHUIECKOTO aHa-
JIM3a IO i-My UHIPEIHUEHTY B j-M CTBOPE, B KOTOPBIX HX
3HadyeHue npessiaet I1JIK, 3a paccmaTpuBaemslii ne-
pHUOJ BpEMEHU;

Nj; - oOmee 4MCIIO PE3yNBTATOB XMMHYECKOTO
aHaAIIN3a 10 I-My MHTPEJHCHTY B J-M CTBOpE, 3a pac-
CMaTpHBAEMBIN IEPHO]] BPEMEHH.

Tak Kak B pacueTax UCII0JIb3yETCs 10 OAHOMY pe-
3y/lbTaTy XUMHUYECKOIO aHAJIN3a B CTBOPE, TO MIOBTOPS-
€MOCTb OyZIeT TakoH ke, Kak KO3 (UIUECHT KOMITJIEKC-
HOCTH 3arpsi3HEHHOCTH. B Hamem ciydae oba rmokasa-
Tesis paBHBI 33%.

Pacuer xpatHOcTH npeBbimenus I1JIK B ctBope
TIPOBOANM 10 (hopmyJe 3:

Y
Bij == —— ®)
rae: B — kpartHocTs npebiieHus [1JIK o i-my
9JIEMEHTY B j-M CTBOpE, PACCUUTHIBACTCS 110 hopmyIie
4.

nij
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AK

(4)

rae: Cij - KOHIEHTpammsi i-r0 BEmeCTBa B j-M

Pe3ynpTaThl pacueToB KpaTHOCTH TPEBBIMICHUS
T10 DJIEMEHTaM M JUIS UCCIISyEeMbIX CTBOPOB MPEICTAB-
JIEHBI B Tabuuax 2 u 3.

CTBOpE.
Tab6muma 2
Pe3yabTaThl pacueTroB kpaTHocTH npebimenus K mo ka:xkmaomy rjieMeHTy

IToka3zaTenn Enmsm. | Touka Nel | Touka Ne2 | Touka Ne3 | Touka Ne4 | Touka Ne5 | Touxa Ne6
Hutputh! MT/JT 0,06 0,08 0,026667 | 0,033333 | 0,066667 | 0,073333

Xnopuasl MI/7 - - - - - -
HuTtpath! MT/JT 0,888889 | 0,944444 0,6 0,655556 | 0,911111 | 0,948889

I[BeTHOCTH ° 15 5 3 15 15 5

AKTHBHBIH XJIOp MI/7 0,2 0 0 0,3 0,08 0

KpaTHOCTI) MPEBLIMICHUA XJIOPUA0OB HE paCcCUUTaHa, T. K. IJIS 3TOIr0 NPUACTCA ACJIUTh COACPKAHUE XJIOPUIOB

Ha 0 (ITJK).
Tab6muma 3
Pe3yabTaThl pacyera KPAaTHOCTH NMPEBBINIEHHS VI CTBOPOB
Touka Nel Touka Ne2 Touka Ne3 Touka Ne4 Touka Ne5 Touka Ne6
1,59 3,01 1,81 7,99 8,03 3,01

Tabmuna 4.9 - Kinaccudukanus BOABI BOJTHBIX
00BEKTOB 10 KpaTtHOCTH npebimeHus [1J1K

Hna omnpenenenuss YKW3B HyXHO NOJy4UTH
0000IIeHHBIH OIEHOYHBIH 0alll, KOTOPHIA MpEeacTaB-
nseT co00if Mpou3BeICHIE OIICHOYHOTO OalIa 1o Kpat-
HoctH npesbimenns [11K uccnexyeMbM 3IeMEHTOM, U

OLIGHOYHBIH 6aJul M0 MOBTOPSIEMOCTH CIIy4aeB 3arpss-
HeHust. [lis onpeneneHus 3TUX oKas3aresield OblIn Uc-
TIOJIb30BaHbl COOTBETCTBYIOINE TabiuIsl. PesynpraTt
MHTEPIIOSIIUY 10 KaXI0H Touke oTbopa mpod mpen-
cTaBJeH B Tabnuie 4.

Tab6muua 4

OueHouHbIe HAJIBI CTBOPOB

Touxa OneHo4HbIH 0a1 o kpaTHOCTH | OIEHOYHBIN 0aI O TOBTOPSEMO-
MIPEBBIICHHS CTH CIIy4aeB 3arpsi3HeHHUs
Touka Nel 1,6 1,1
Touka Ne2 2,1 1,3
Touka Ne3 1,8 1,2
Touka Ne4 2,8 1,7
Touka Ne5 2,85 1,8
Touka Ne6 2,1 1,3

Jns wroroBoro monydenus 3HaueHuss YKU3B
paccunuThiBaeM OOOOINEHHBIM OIICHOYHBIH Oal 1o
dbopmyme 5:

Sij=Sai - Spi (5)

rjae: S,; - YaCTHBIN OIIEHOYHBIN 0aul o MOBTOPSI-

€MOCTH CJIy4aeB 3arpsI3HEHHOCTH B j-M CTBOPE i-M HH-
TPEIUEHTOM 3a PacCMaTPUBAEMBIN TIEPHUOJI BPEMEHH;

SBi - YaCTHBIN OLIEHOYHBIN 0alul O KPaTHOCTH
npessirerns [1IK B j-M cTBOpe i-M HHTpEAHCHTOM 32
paccMaTpuUBaeMbIil IEPUO]T BPEMEHH.

PesynpTar pacdera 00OOIIEHHBIX OIEHOYHBIX
0alyIoB JUIsl KQKJIOTO CTBOpA MPEJCTaBlIeH B TabiauIe
5.

Tabnuma 5
O0001IeHHBIC OLICHOYHBIE HAJLIBI 1J15 CTBOPOB
Touxka Nel 1,48
Touka Ne2 2,73
Touka Ne3 2,16
Touka Ne4 4,76
Touka Ne5 5,13
Touka Ne6 2,73

[pu moacdeTe cpenHero apupmMeTHIecKoro 3Ha-
YeHHsT OOOOIICHHBIX OIICHOYHBIX OAalIOB TOJXy4aeM
3nauenue YKW3B, paBnoe 3,17. CormacHo ommcaH-
HOMY paHee, ONpeeisieM, YTO KJIACC KayecTBa BOJbI B
peke CeryHb 3-H, «3arpsisHeHHas». JJis MOHMKEHUs
KJlacca kadecTBa BOJABI B peke CeTyHb HEOOXOIMMO
YCWINTh KOHTPOJb Haa cOpocaMu 3arpsi3HEHHBIX BOJI
CpPEeIHUX W MaJbIX TPEANPUATHN, PACIIOJIAraroIIHXCs

Ha e€ BojiocOopHOU mromanu. Takxke MPOBOIUTH MPO-
ME)XyTOYHBIE 0TOOPBI NPOO BOABI, C EJIBI0 KOHTPOJIH-
POBaHUS CTENICHH 3aTPS3HCHUSI BOJIBL.
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AGROECOLOGICAL SITUATION IN NAMANGAN REGION OF THE REPUBLIC OF
UZBEKISTAN AND WAYS TO IMPROVE IT

Annomayus.

Hacmoswas cmamusa nocesujena na uzyyenue 5k0102U4eckoli Cumyayuy Ha 3eMae0e1byeckux meppumopusx
Hamaneanckoii obnacmu Ysbexucmana. Ha ocrnoge ananuza umeowuxcsa HayuyHovlx céedenuli u noIy4eHHbIX pe-
3Y16MAamOo8 ONbINMOE GbINOIHEHO 30HUPOSAHUE MEPPUMOPUL NO PUCK IPO3UL NOYEbL. H3yueHnbl 0CHOBHbIE NPUYUHBL
oezpadayuu 3emenb U OaHubl PeKOMEHOAYUU RO YIYHUEHUIO A2POIKOI0UYECKOU 0OCMAHOBKU.

Abstract.

This article is devoted to the study of the ecological situation in the agricultural territories of the Namangan
region of Uzbekistan. Based on the analysis of the available scientific information and the obtained experimental
results, the territory was zoned according to the risk of soil erosion. The main causes of land degradation have
been studied and recommendations for improving the agro ecological situation have been given.

Knroueswvie cnosa:. Aepaproe npouzeo0cmeo, 0emoepapuueckas Haepy3Kka Ha 3emeilb, IKOI0SULEeCKdsl CUMY-
ayus, Oezpadauuﬂ 3€emellb, IPOo3uUsl no4e, peﬂbed), KPpymu3Ha CKIOHO06, 3PO3UOHHAA ONACHOCHb, 30HUpOBAHUe mep-
pumopuu, cymyc, benmonumosoie SNUHBL, 06PAINCHASA IPO3UA, ycmoﬁuueocmb azcpapHslx IKOCUCIEM.

Keywords: Agrarian production, demographic load on lands, ecological situation, land degradation, soil
erosion, relief, steepness of slopes, erosion hazard, territory zoning, humus, bentonite clays, gully erosion, stability

of agrarian ecosystems.

One of the activities of man that has a strong im-
pact on the environment is agricultural production. The
modern agrarian sector has become one of the leading
factors negatively affecting ecosystems. In this field,
armed with the latest achievements of science and tech-
nology, man is rapidly mastering nature in accordance
with his interests. The area under agricultural crops is
constantly expanding due to the development of incon-
venient lands. Cultivation of lands using powerful ma-
chines and mechanisms, extensive use of mineral ferti-
lizers and pesticides have a significant negative impact
on soils and living things.

One of the problems related to agriculture in our
region is the limited area of arable land and their low
level of quality.

From year to year, economic and demographic
pressures on land are increasing. The population den-
sity in the country is relatively high, averaging 51.4
people / km2; one hectare of irrigated land corresponds
to 8 people. Rapid population growth is leading to a de-
crease in land area per capita. In Uzbekistan, for exam-
ple, per capita irrigated land has shrunk by 25% over
the past 30 years, from 0.23 to 0.14 hectares. In Naman-
gan region, this figure is only around 0.07-0.08.

The ecological balance in irrigated lands is always
in a difficult situation, as the inconvenience of land, soil
reclamation and other natural conditions in agricultural
areas, declining yields, the increasing coverage of var-
ious areas by various adverse processes make the eco-
logical situation precarious.

It is necessary to comprehensively study and take
into account the agro-ecological indicators of soils in a
fair and scientifically based assessment of the ecologi-
cal situation in the agrarian areas, where the leading in-
dustry is agriculture.

The following series of negative changes in soils
occur due to improper use of lands in the agricultural
sector. These are: - soil erosion and deflation; salinity;
pollution; desertification; overcrowding; impoverish-
ment; swamping; loss of fertile land for non-agricul-
tural purposes, etc. Such negative changes eventually
lead to land degradation (degradation), which is char-
acterized by the loss of the original properties of the
soil.

The reasons for the degradation of agricultural
lands can be divided into two groups.

1. Natural factors related to global climate
change, geological and geomorphological structure of
the earth's surface.

2. Anthropogenic factors associated with the de-
velopment and use of groundwater resources in case of
non-compliance with environmental requirements.

The most dangerous aspect of land degradation is
that it often occurs in a latent manner, resulting in a de-
crease in soil fertility and an increase in the consump-
tion of additional material and labor resources.

In Namangan region, areas with a high risk of ero-
sion are large areas due to the diversity of factors that
cause erosion. Almost all types of soil erosion occur on
more than 70% of irrigated arable land. This is because
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the natural and anthropogenic conditions of the region
are very conducive to erosion. The region is one of the
most at risk of erosion in the Fergana Valley. Factors
causing erosion in the assessment of the erosion risk of
the area; based on principles such as the surface struc-
ture (relief) of the area, climatic conditions, mechanical
composition of the soil, humus content and water re-
sistance, methods and history of land and water use.
The territory of the region can be divided into the fol-
lowing regions according to the risk of erosion.

A region where the risk of erosion is very high. It
includes the southern slopes and foothills of the Chatkal
and Kurama Mountains in the northern and northwest-
ern part of the province. Due to the fact that this area
consists mainly of mountains and hills, the relief is
steep, the average slope of the slopes is 10-150 and
above. The soil layer consists of typical and dark gray
soils as well as mountain brown soils. The region has
developed seasonal use of pastures, meadows, hay-
fields, livestock, horticulture, fruit growing and, to a
lesser extent, cotton growing.

A region where strong erosion is dangerous. The
region covers more than 50 percent of the province's
territory, and is bordered by the Nanai foothills and the
Chartak hills to the east and the Pop-Pungon hills to the
west. The average slope of arable land is around 5-80.
Mainly typical and light gray soils are widespread.
Rocky-gravel soils are also common. Cotton, grain, vit-
iculture and horticulture are developed in this region.

An area with moderate erosion risk. Located south
of the previous region, the slope of the slopes covers
areas 2-5 © and smaller. This region is strongly altered
by man so the main part consists of anthropogenic agro
landscapes. Light gray soils are common. Cotton grow-
ing, grain growing, Horticulture, fruit and vegetable
growing. The use of local clays in the lightly mecha-
nized, gravelly soils of this region can significantly im-
prove their properties.

An area with a low risk of erosion. This region
consists of relatively flat areas with an average slope of
about 1-2 °. Sometimes, soils can be eroded when irri-
gation rules are grossly violated. The area is almost
completely developed, consisting mainly of agricul-
tural, residential and industrial landscapes. The area is
almost completely developed, consisting mainly of ag-
ricultural, residential and industrial landscapes.

Longitudinal (erosion) erosion occurs on the slop-
ing terraces of the valleys of large water sources, such
as Syrdarya, Koradarya, Namangansay, Chortoksoy,
Kosonsoy, Govasay, and on the newly developed hills.

The density of soils in the relatively flat areas of
the region, which have long been irrigated, has in-
creased significantly. At present, in many lands, even
in the arable layer, this figure is 1.27-1.29 g/ cm3. Most
soils fall into the categories of «compacted» «com-
pacted» and «strongly compacted». In accordance with
the density, the general porosity also decreases, and the
air, heat and water properties of soils deteriorate. The
amount of humus, the main nutrient in the soil, is sig-
nificantly reduced, and in most cases it is 0.4-0.6%. In
recent years, the area of land in the category of «very
low» and «low-income» on humus is 40% or more.
This means that the current agricultural production

technologies are causing soil degradation by changing
the humus balance of soils in a negative way.

Rising groundwater levels and secondary saliniza-
tion of soils in the formerly irrigated high-yielding
lands located in some plains and inter-hill lowlands of
the region are causing serious environmental problems.

The use of local betonies clays in the light me-
chanically compacted soils of the region gives good re-
sults. When such light soils were mixed with betonies
clay up to 15% by mass, their water properties and fer-
tility changed significantly.

The results show that when 5% benthonic acid is
added to the soil, the moisture content in sandy and
loamy soils is 15-17% higher than in the original (with-
out benthonic acid) soil, and when 15% benthonic acid
is added, it is 22-37% higher. In light and heavy sandy
soils, these changes were only 8-10% and 13-14%, re-
spectively. That is, the increase in moisture retention
under the influence of benthonic acid in these soils was
not very high.

In field experiments on sandy loam, rocky, light
gray soils, it was noted that in the variant with 20 tons
of benthonic acid per hectare, the soil moisture is 34%
higher than 7 days after irrigation against the "back-
ground”. The data show that the use of local benthonic
acid in sandy and loamy soils can be one of the im-
portant hydro-ameliorative factors as a means of reduc-
ing water consumption in irrigated lands, increasing
productivity and reducing the effects of drought. It is
also necessary to take into account the multiplicative
properties of benthonic acid added to the soil.

Analysis of data on the agro-ecological status of
lands in Namangan region shows that the main causes
of land degradation in this area are:

- Development and use of new lands without ade-
quate reclamation training;

- Development and use of areas with natural con-
ditions for erosion without complying with the relevant
requirements;

- Advantages of extensive methods of land use;

- Non-compliance with the requirements of irriga-
tion methods;

- Empty introduction of water-saving technologies
in agriculture;

- Discharge of collector-drainage and untreated
wastewater into water  sources;

- Insufficient development of the collector-drain-
age network and their inefficient use;

- Improper and inefficient use of mineral fertilizers
and pesticides;

- Insufficient measures for reclamation of de-
graded lands;

- Insufficient implementation of measures to pro-
tect land from industrial and domestic waste;

- Empty introduction of economic mechanisms in
the use of land and water resources.

In order to ensure the sustainability of agro-eco-
systems and improve the environmental and socio-eco-
nomic situation in Namangan region, it is necessary to
implement the following set of measures:

Erosion control measures should be taken in areas
at risk of erosion.
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The use of local benthonic acid in light rocky-
gravelly soils improves the water holding properties of
the soils and improves their fertility.

Establishment of artificial pastures and forests in
degraded mountainous and foothill areas of Namangan
region using innovative methods.

It is necessary to further develop the cultivation of
fruits and vegetables, livestock, beekeeping, medicinal
and industrial plants in the region, to establish ecologi-
cal and agro-tourism.
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HYDROTHERMAL GRAIN TREATMENT

Annomayus.

B 0annou cmamve nocéawena akmyanbHomy 60npocy oopabomku 0OHOU U3 CAMbIX 2NAGHbIX CENbCKO20 XO-
3AUCMBEHHBIX KYIbMYP, NOO20MOGKU 3epHA 0I5l OdbHeluell e20 nepepabomku 6 20moevlii npooykm. Ilpu maxot
06pabomke U3MEHAIOMC A MAaKdIce OUOXUMUYECKUE CEOUCTNEA 3ePHA.

Abstract.

This article is devoted to the topical issue of processing one of the most important agricultural crops, pre-
paring grain for its further processing into a finished product. This treatment also changes the biochemical prop-

erties of the grain.

Knroueswie cnosa: 3epno, npouzsoocmeo, cuopomepmuieckas, 600d, 06padomka.
Keywords: grain, production, hydrothermal, water, processing.

I'maporepmuyeckyio o6padorky (I'TO) 3epna
MPOBOJAT C WENBI0 HAIPABICHHOIO WU3MEHEHHUS €ro
TexHoJoruueckux cBorcTB. I TO noaBepraroT B OCHOB-
HOM 3€pHO MIICHUIIBI, 3HAYUTEIBFHO PEXe 3EPHO PIKH,
a TakXke TIpu nepepaboTke B KPyIy puca, OBca, rpe-
YUXH, KyKypy3sl ¥ Topoxa. [Ipu moaAroToBke k mepepa-
0OTKE 3epHa MPUMEHSIOT THIPOTEPMHUYECKYIO 00pa-
00TKy W mponapuBanue. [Ipu ruAPOTEPMUIECKON TTe-
pepaboTke  Ha  3epHO  BO3ACHCTBYIOT:  BOAA,

ucrionb3yemMast JUIsl  YBJIQXXHEHUS! 3€PHOBOM Macchl;
TEIJIo, NMPUMEHsIeMOe /ISl IpOorpeBa 3epHa WM €ro
00e3BOKMBaHMS (CYLIKH); JUIMTEILHOCTh OOPaOOTKH
3epHa BOJAOW M TemjoM (IpeObIBaHME B KOHIHUIINO-
Hepe), OTBOJIAXKMBAHKE B CIIEIMANIBHBIX OYHKepax; BO3-
JyIIHAst cpe/ia, B KOTOPOH POUCXOUT I'HAPOTEPMHIEC-
ckas 06paboTka.

3epHOBYIO Maccy 00pabaThIBalOT HACBHIICHHBIM
napom ¢ nasnenuem 0,1-0,3 MIla B Teuenne 1-5 MuH
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B IIpOTIapUBaTese. 36PHOBKHU MIPOTPEBAIOTCS, YBIAKHSA-
fotcs (10 2—3%), 9TO CIOCOOCTBYET OCIA0JICHIIO MEX-
MOJIEKYJISIPHBIX CBSI3€i B pa3HBIX yacTsx 3epHa. Bnara
BIUTBIBAETCSl O€NKaMM 3JHAOCIIEpMa, BBI3BIBACT HX
HaOyxaHue (OZHO W3 BaKHEHIIMX CBOMCTB Kpaxmala,
KOTOpOE BIIMSIET Ha KOHCHCTEHLUIO, (opMy, 00beM U
BBIXO/1 TOTOBBIX M3JIEJIMii) U M3MEHEHUE CBONCTB 3ep-
HOBKHU. [Ipu mocnenyromeil cymke 3epHa (Temrepa-
Typa He BhIme +70...75 °C) mpoucXoauT AeHATYpanus
6eJKOB, KIeHCTepU3yeTCs Kpaxmall.

Kneilictepuzauuss — 3T0 paspylieHUE HATHUBHOM
CTPYKTYPhl KPaxMaJbHOTO 3€pHA, COMPOBOXKIAEMOE
HaOyxaHmeM. Temreparypa, pu KOTOPOH aHU3OTPOII-
HOCTH OOJIBIIMHCTBA 3€PEH pa3pylicHa, Ha3bIBACTCS
TEeMIIEpPAaTypol Kielcrepusanuu. Temmneparypa Kiei-
CTepH3allM pa3HbIX BUAOB KpaxMaya HEOJAMHAKOBA.
Tak, kieilicTepuzanust KapTo(eabHOro Kpaxmana
Hactynaer npu 55-65°C, mmenuynoro — npu 60-80,
KyKypy3Horo — mpu 60-71, pucosoro npu — 70-80°C.
[Ipomecc kieiicTepu3anuy KpaxMaJbHBIX 3€pEeH HAET
MOATAITHO:

I'maporepmudeckas 0OpaboTKa BBI3BIBACT Pas3py-
IIEHHE KJIESIINX BEIECTB B MEpU(PEPHITHBIX CIOAX 3H-
JOCTIepMa, HHAKTHBALMIO epMeHTOB. I1eHkn y 3epHa
3J1aKOB CTAHOBSITCS OoJIee XPYIKUMHU, a PO YIPOUHS-
ercs. [lpu 3TOM mpekpamarTcsi OKHCIUTEIbHO-BOC-
CTaHOBUTEJbHBIE NPOIECCHl (IBIXaHHE) M CHUXKACTCS
JIESITeIbHOCTD (hEPMEHTOB.

B cBsi3u ¢ aTUM THapoTepMuueckas oOpaboTKa
o0JeryaeT melyIeHHe 3epHa U CIIOCOOCTBYET YBEIH-
YEHMIO BBIXO/1A LIEJIOH KpyIbL. [{BET KpyIbl CTAHOBUTCS
GoJsiee TEMHBIM, Kallla ObICTpee BapHTCS M UMEET pac-
CBHIITYATYI0 KOHCUCTEHIINIO.

Bona u temto, mpuMeHsieMble MPpHU KOHIUIIMOHU-
POBaHMH, CO3/1AIOT JUIA 3epHA (KUBOIM OMOJIOTHYECKOMN
CHCTEMBI) YCIIOBHS, COBIAJAIONINE C TEMH, ITPH KOTO-
PBIX 3apOBIII 3¢pHA HAUMHAET PACTH. DTO MPUBOJUT K
aKTHBHU3allUHU €TI0 (bepMeHTHI)IX CUCTEM, K Ha4YaJ1y pac-
HICIUICHHS] BHICOKOMOJIEKYJISIPHBIX, /10 3TOTO (hH3HOJI0-

9TaIy NMepeBo/ia X B paCTBOPHMOE COCTOSIHHE H ITepe-
MEIIECHHUS B 30HY 3apOJbIIIa IS CHHTE3a U (OpMHUPO-
BaHMsI 3a4aTOYHBIX TKaHEH OyayIero pacTeHus.

Mo>kHO Ha3BaTh JIBE CHJIBI IIpoliecca MepeHoca:
repBasi — TEMIIEPATyPHBIN IPAIUEHT B TEJIC 3€PHOBKH,
00pa3yeMbIil (PU3NUIECKUM MPOIIECCOM — HaOyXaHHEM,
KOTOpO€ COIPOBOKAACTCS  BBIICIICHUEM  TEIJIOTHI
HaOyxaHus, 1 OMOXUMHYECKUM MPOLIECCOM — YCHIIMB-
IIAMCSL TIPOLIECCOM IBIXaHUS, MPOU3BOIAIIAM TEILUIO;
BTOpasi — aKTHBH3AIMS IIUTKA, BEIIOIHAIOMETo (pu-
3MOJIOTHIECKYIO POJIb IIepeaaTdrKka HEOOXOJMMBIX Be-
IeCTB W3 JHAOCHEpMa K IMPOOYXKIAIOMIEMYyCs 3apo-
JBIIIY 9epe3 COMPUKACAIONTYIOCS C HIUM CHCTEMY KIe-
TOK.

broxumuueckue npoueccsl B 3epHE U 3apo/Ibllie,
YCUIJIMBAIOIIMECS TIPH THAPOTEPMHYECKOH 00paboTke,
TECHO CBSI3aHBI C OJHOBPEMEHHO DPa3BHBAIOIIUMMUCS
Teropu3ndeckuMu siaeHusMu. Kommiueke ¢uzuko-
XUMHYECKUX M OHMOXMMHUYECKMX H3MEHEHHUIl TKaHel
3epHa MpH THAPOTSPMHUICCKOH OOpabOTKE HEOIHO-
3HaYHO CKa3bIBacTCS HA W3MEHEHHH TEXHOJIOTHYe-
CKOTO TIPUBJICKATEIEHOCTH 3epHa. Bce 3aBHCHUT OT Te-
HETHYECKUX O0COOCHHOCTEH, 3PEJIOCTH U KadecTBa 00-
pabaTtsiBaeMOro 3epHa. Jns TTOBBITIICHUS
xJeboneKapHOH MEHHOCTH Hamboliee 4acTo HEeoOXo-
JMMO YJTy4IIaTh 3¢pPHO MIICHUIIBI C OUeHb CJIa00 Ui,
HA00O0pPOT, C OUEHb KPENKOH KIEHKOBUHOH, T. €. B OJI-
HOM cJIydae KJIeWKOBHHY TpeOyeTcs YKpenuThb, BO BTO-
poM — ocnabuth. Y crnabol KICHKOBUHBI yIy4IIaloT
peosioruyeckrie CBOMCTBA, T. €. YKPEIUISIOT MpH 4Ya-
CTUYHOU TEIUIOBOW JIeHATypaliu OeKOBBIX BELIECCTB,
Y9TO JOCTUTAETCS 00pabOTKOW yBIA)KHEHHOTO 3epHA
Npy MOBBILIEHHON TeMmmeparype. dusnueckue CBOM-
CTBa KPETKOH KIICHKOBHHBI yITy4IIAIOTCS B PE3YJIbTATe
YaCTUYHOTO MPOTEOJIM3a OCNKOBBIX BEIIECTB. OTOH
[eJT HanOoJIee IMOJTHO OTBEYAIOT YCIOBHUS XOJOIHOTO
KOHIMIMOHUPOBAHUSI — TIPOAOJDKUTEIILHOE OTBOJIA-
skuBaHuu npu Temmnepatype 20... 35 °C.

TMYCCKH HETOIBIDKHBIX BEIIECTB — HAYaJIbHOMY
Ta6numa 1
OpHeHTHPOBOYHBIE PEXKNMBbI X0JI0THOT0 KOHAMIHOHUPOBAHUS MIIIEHNIBI PU COPTOBBIX XJIEOOTMEKAPHBIX
MOMOJIaX
Tun nme- [CTEKIOBUTHOCTS, [ [po10mKUTETFHOCTS OTBOJIAXKHBA- |PexoMeH1yemMast BIaXHOCTh 3epHa Ha | npa-
HUILIBI % HHs, Yac HO# cucteme, %
| menee 40 or4 o 8 14,5-15,0
ot 40 o 60 ot 6 1o 12 15,0-15,5
6ouee 60 or 10 1o 16 15,5-16,0
1l meHnee 40 ot 4 110 6 14,0-14,5
ot 40 o 60 ot 6 1o IO 14,5-15,0
6outee 60 or 8 no 12 15,0-15,5
\V4 meHnee 40 or 6 1o fO 15,0-15,5
ot 40 g0 60 ot 10 10 16 15,5-16,0
ooutee 60 or 16 no 24 16,0-16,5

B pesyinibTare KOHAWIIMOHUPOBAHUS TPOUCXOAUT
3HAYUTEIbHOE W3MEHEHHE aKTUBHOCTH (EepMEHTOB
3epHa. AKTUBHOCTh IPOTEOTUTHYECKUX (PEPMEHTOB C
YBEJIMYEHUEM BIIQXKHOCTH 3€pHA M TEMIIEPaTyphl yBe-
JIMYMBACTCS, HO JIO OINPEAEIEHHOrO Npesesna, a 3aTeM
YMEHbBIIAETCH.

OO6caxapuBaroniasi CocOOHOCTh IETBHO Pa3Mo-
JIOTOTO 3€pHa IMPH KOHAMIMOHUPOBAHUM BO3pacTacT.

ConeprkaHue CBsI3aHHBIX JIMIIUJIOB B 3€pHE MPH KOHU-
LHUOHUPOBAHUM OCTAeTCs MOYTH Oe3 M3MEHEHHs, MPo-
SIBJISISL CJ1A00 BBIPAYKEHHYIO TEHACHINIO K YBEITHUCHUIO
IIpU TOPSYEM M CKOPOCTHOM KOHAWITMOHHUPOBAHHU.
I'maporepmuyeckass 0O0paboTka 3epHa CONPOBOXKIA-
eTcsl 3HAYMTEIbHBIM H3MEHEHHEM B TPYNIIOBOM CO-
cTaBe JUNUAOB. ONBITHBIM IyT€M YCTaHOBJIEHO, YTO
HanOoblIee N3MEHEHHE MTPETEPIIEBAIOT IOJIIPHBIC JH-



12 AGRICULTURAL SCIENCES / «COLLOQUIUM=JOURNAL »# 34(85).2020

muasl. X comepkaHue yMeHbLIAETCS, NMPUYEM OCO-
OCEHHO CHJIBHO B TPYIIE CBSI3aHHBIX JIUIIHUAOB: MOCIIE
XOJIOJTHOTO KOH/IMIIMOHUPOBAHUs B 4 pa3a, ropsiero B
1,8 u crkopocTHOTO B 2,3 pasa.

I'maporepmudeckass oO6paboTKa 3epHa MIIECHUIIBI
BBI3BIBAECT yYMEHBIICHHE KOHIICHTPAIlMH BOJIOPACTBO-
PUMBIX BUTAMHHOB B NepH(EpHHHBIX CIIOSIX 3€pHA U
OJTHOBPEMEHHO 3HAYNTEIHHOE YBEINUCHNE UX KOJIHIC-
CTBa B 30HE 3apOJIbIIIA U HEOOJIBIIOE — B YHOCIIEPME.
HanpasneHHOCTh B MHUTpaIiii BOZOPACTBOPHMBIX BH-
TaMHMHOB TpPU THUAPOTEPMUYECKOW 00paboTke 3epHa
O6HMONOTHYECKN OOBSCHACTCS TaK: BUTAMHHBI KaK CO-
CTaBHas 4acThb KOYEPMEHTOB UrPalOT OOJBLIYIO POJIb
py SMOPHOHATIHFHOM MPOOYKICHUH 3epHA.
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COPTUMEHT TOMATA, KAK ONIPEJIEJISIOIAIN ®AKTOP JUISI TOJYUYEHUSA PAHHEN
IMPOAYKIMNU U IEPEPABOTKHA

Dzhambaeva A.D.,
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TOMATO VARIETY AS A DETERMINING FACTOR FOR EARLY PRODUCTION AND
PROCESSING

Annomauus.

Vkasanvl mpebosanus k noobopy copmumenma momama Oask OMKPbIMO20 SPYHMA PASTUUHBIX CPOKOB CKO-
pocnenocmu, Choco606 GbIpaAUUEAHUS U HAZHAYEHUS NPOOYKYUU.

Abstract.

The requirements for the selection of the assortment of tomatoes for open ground of various periods of early
maturation, methods of growing and the purpose of products are indicated.

Knroueente cnosa: momam, copni, NOY6EHHO-KJIUMamuiyecKue yciloeusd, CKoOpocneiocmao, nepepa6om1<a.
Keywords: tomato, variety, soil and climatic conditions, early maturity, processing.

ToMaT — ojHa W3 caMbIX MOMYJSIPHBIX B MHUpE
OBOIIHBIX KyAbTyp. B Poccun Tomart Havan BO3zebI-
BaThcs B Hauane X VIII Beka kak nekopaTHBHOE pacTe-
Hue. K nuineBsiM cBONCTBaM HAaceJIEHUE OTHOCUIIOCH C
HE0OBEpUEM, CUUTAs €ro COYHBIE MSCHUCTBIE IUIOABI
oueHb AM0BUTEIMH. [loTpe6oBaIoCk CTO JIeT, YTOOBI OH
NpeBpaTHiICsS M3 «HE3HAKOMIa» B KpaiHe BocTpeOo-
BaHHYIO OBOIIHYIO KYyJbTYpY C IIEHHBIM OHOXHMHYeE-
CKUM COCTaBOM ILIO0B. B miogax ToMaTa HakarumBa-
€TCsl JIMKOIIMH — IIMTMEHT KPACHOTO LIBETA, PaCILEILIs-
IOOMHA  SKHPBL OH  dBiEseTcd  NPUPOAHBIM
AQHTHOKCHIAHTOM, HEOOXOANMBIM JUISl 4ETIOBEUECKOTO
opranusMa. AHTHOKCHIAHTBI 00eCIIeYNBalOT HOPMaJlb-

HOe (YHKIMOHUPOBAHHE CEP/IEYHO-COCYANUCTOH CH-
CTE€MBI, YKPEIUISIOT CTEHKH KalWUIIPOB U COCYIOB.
bnaromapst conepkaHuio GUTOHIMIOB, TOMaThl 00Ja-
JarT aHTI/I6aKTepI/IaIH)HBIMI/I " IPOTHUBOBOCHATIUTEIIb-
HBIMH CBOWCTBaMHU. 11107161 perynupytoT paboTy HepB-
HOH CHUCTEMBI, ABJIAIOTCA OTIIMYHBIMU aHTUACTIPECCAH-
TaMH. Bricokoe coJiep)KaHHe CEpOTOHHHA
CIIOCOOCTBYET YIIYYIIEHHIO HACTPOCHHUSI.

B KpacHomapckoM kpae ToMar IMHPOKO BBIPAIIU-
BAeTCS B OTKPBHITOM M 3alUIIEHHOM rpyHTe. Termmmny-
HOE TIPOM3BOJCTBO CHa0)KaeT HaceJeHHE OBOIIHOM
NPOIYKIHEH BO BHECE30HHOE BPEMS, IIOCTaBIINKOM
IUTOJIOB B JIETHUH M PAaHHEOCCHHUH NEPUOJ SIBISIETCS
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OTKPBITBIN TPYHT. ["apaHTUpOBaHHBIN, BBICOKUH U Ka-
YECTBEHHBIN ypOrKail TOMaTa MOKHO MOJYYHUTh TOIBKO
MPY MPAaBHIBHOM MOA00pe copTUMeHTa. st ycinoBuit
Ky6aHu, 30HBI pPHCKOBAaHHOTO 3eMJICICNNs, HAJC)KHBIM
MOCTABIIMKOM MPOIYKIIMM TOMaTa SBIIETCS paccal-
HBI METOJ BBIpAIIMBaHUs C UCIIOJIb30BAHUEM PaHHUX
Y CpeHECTIeNBIX COPTOB U THOPHUIOB.

B macrosmee BpeMsi CelIeKIMOHHOHN paboToi ¢
KyJbTYpOH TOMAaTa 3aHSIThl MHOTHUE OTEYECTBEHHbBIE U
3apyOexHbpIe KoMmannu. B XX Beke Ha MpUIIaBKH Ma-
Ta3uHOB CTal MOCTYNAaTh B MPOAAXKy 3apyOe:KHBIC
COpTa ¥ THOPHUIBI TOMATa, KOTOPBIC IIPUBIICKAIH MOKY-
maTess COBEPIICHHBIM BHEITHUM BUJIOM M pa3HOOOpas-
HOW OKpAacKOW IUIOAOB, HO B OONBIIMHCTBE OBLIH JIH-
IICHBI XapaKTEPHOTO CHENU(UICCKOTO «TOMATHOI'OY»
BKycCa U 3amaxa.

OTe4ecTBEHHBI COPTUMEHT TOMaTa YYHUTHIBAET
cBOcOOpasue TOYBCHHO-KIMMATHICCKAX  YCIOBUH
KpacHomapckoro kpasi ¥ HarpaBiI€HHE UCTIOIB30BaHUS
MPOLYKIMH, IPUTOTHOCTh PACTEHUH JJI1 MEXaHU3UPO-
BaHHOT'O BO3JCNIbIBAHUS U YOOPKH [5, 6].

B OTKpBITOM IrpyHTE BBIpALIMBAIOTCS COPTA U TH-
OpuUIBI Pa3IMYHBIX TPYII CKOPOCIIEIOCTH, OT yIbTpac-
KOpOCHENbIX A0 MO3JHECHENbIX. buoxumuueckuii co-
CTaB IJI0JJ0B PaHHECHENbIX COPTOB, KAK IPABUIIO, YCTY-
MaeT TMO3JAHEHW MPOIYKIUU TO COJEPKAHUIO CYXOTO
BELIECTBA, CaxapoB, BUTAMUHOB, B CBSI3M C YeM MJIf
KOHCEPBHUPOBAHUS U MEPEPaOOTKH JTyUllle HEe HUCIOJb-
30BaTh IUIONBI paHHecmenoro Tomara. OOpamaer Ha
cebs BuuManue copt ITomapok Kybanu, kak BUIHO U3
Ha3BaHUs, BEIpAIIIBAHHC ITOTO COPTA IO3BOJISICT IIO-
JIYYUTh BBICOKHM Ka4eCTBEHHBIM ypo’kall IUIOJOB, B
MEPBYIO 04epellb, B yeioBusix KpacHomapckoro kpasi.

IlouBeHHo-KNMMMaTHUeCKre ycioBus KyOanu
HeIIb3s Ha3BaTh HJICABHBIMHU I KyJIBTYpPEl TOMATa.
W3 KNMMaTHYECKUX YCIOBHH K OTPUIATENbHBIM (hak-
TOpaM CJICAyeT OTHECTH IIO3IHHE BO3BpATHBIC 3aMO-
PO3KH, IPUBOAIINE K IIOJHOM T'HOEIN PACTEHHUH, CHIIb-
HBIC BETPBI, HAHOCSIIE MEXaHUICCKUE ITOBPEKICHUS
toMary. OnTuManbHas TeMnepaTypa Jjis pacTeHHI TO-
Mara HaxoauTcs B mpexenax +18...+25 °C, ckopocre-
JIble copTa GOPMHPYIOT ypoxKail mpu 6oJiee Gaaromnpu-
SITHOM TEeMIIepaTypPHOM Juana3oHe. A cpegHe- U Mo3/-
HECIIeJIbIe COpTa TOMAaTa TOIMAaJalT Mo BO3JEHCTBHE
BBICOKHX TEeMIIEpPaTyp, KOTOPBIC NPUBOIAT K CHIDKE-
HUIO 3aBS3BIBAEMOCTH TLJIOJIOB, MPOAYKTUBHOCTH U Ka-
YecTBa IIPOIyKIIUH.

B cBs3u ¢ 3TMM TpeOOBaHHUS K IO3JIHECIICIIBIM
copTaM U rHOpujgaM TOMAaTa BKIHOYAIOT TAKHE HUX Xa-
PaKTEPHUCTHKH, KaK KapOCTONKOCTh, CTPECCOYCTOWYH-
BOCTb, BBICOKasi OOJIMCTBEHHOCTh. MOIIHBINA JTUCTOBOMH
anmapar, popMUPYEMBIN pacTEHUSIMHU, CIOCOOCTBYET
HE TOJIbKO HMHTCHCHMBHOCTH ITPOXOXKJICHHS Ipoliecca
(dboTocHHTE3a, HO W 3alIUTE IUIOJOB OT COJHEYHBIX
oxoros [1, 2, 3, 4].

IIpu moxbope coOpTUMEHTa JydYIlle OPUEHTHPO-
BaTbCSA Ha COpTa, BKIIOYCHHBIE B I'0CydapCTBEHHBIN
peecTp CEJICKIIMOHHBIX JOCTHKEHUM, TOMYIIEHHBIX K
BBIpAIIMBAaHUIO HAa TeppUTOPUHU KpacHomapckoro kpas.
B 3aBucuMocTH OT MecTa pacrHoJIOKEHHUS XO3SMCTBa
COPTHUMEHT TOMAaTa MOYKET HECKOJIbKO U3MEHATHCS, 1O~
CKOJIBKY pa3HOO00pa3ue MOYBCHHO-KIMMATHYCCKHIX

YCIIOBHI MOXKET BHECTH cHelu(UKy B BRIOOP copTa U
croco0a BeIpammBaHus. M3 KIMMaTHYECKUX YCIIOBHI
HAJ0 OOpPaTUTh BHUMAaHHE HAa INPOJOJDKUTEIHLHOCTH
0e3MOPO3HOTO TEpPHO/a, KOJIMYECTBO BHITIAAOIINX
0CaJIKOB B MEPHUOJI BEreTaluu KYJIbTYpbl, BIAKHOCTh
BO37yXa, HHTEHCHBHOCTh COJIHEYHOTO HM3TydeHus. U3
HAy4YHBIX yupexacHuid KyOaHu, 3aHUMArOIUXCS ce-
JIEKIIMel Tomara, CIeAyeT OTMETHTh KpBIMCKYIO
OTIBITHO-CENEKIIMOHHYI0 cTaHiuio. CopTa u TUOpUALL,
CO3JIaHHBIC YYEHBIMHU 3TOTO YIPESIKIACHUS, TOJIB3YIOTCS
CIIPOCOM y TOTPEOUTENCH M MPOU3BOIUTENCH: COPT
MOMEHT — OYEeHb CKOPOCHEIBINA, ¢ BEICOKMMH BKYCO-
BBIMM KaudeCcTBaMHu, Mapuiia — BBICOKOYPOKaMHBIM,
TPAHCIIOPTAOEIFHBINA, C PaHHIM CPOKOM CO3pPEBaHHSA
npoaykiun; LleapocTs — cpeHepaHHero cpoka co3pe-
BaHUS, C TJIAJAKAUMHU OKPYTJIBIMH TDIOAaMHU M BRICOKAMHU
BKYCOBBIMH KauecTBaMu. J{Jis1 KOHCEpPBUPOBAHUS U Tie-
pepaboTKH Ha KOHIICHTPUPOBAHHBIE TOMATOIPOTYKTHI
OTJIMYHO MOJOUAYT IIOALI copToB IlamaTHEIN (cpen-
Hecnenblii) u Tutan (cpenHeno3auuii). Takum o0Opa-
30M, Pa3HOOOpPa3HBIl COPTHMEHT TOMAaTa I03BOJIIET
momo0paTe copTa W THOPWUABI IUIA PA3UYHBIX II0Y-
BEHHO-KJIMMaTU4YecKux ycioBuih  KpacHomapckoro
Kpasi B COOTBETCTBHUH C HaNpaBJIeHUEM HUCIIOJIb30BaHUS
TIPOAYKITHH.
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ANALYSIS OF METHODS FOR CONSTRUCTING DYMAMIC MODELS OF AGRICULTURAL
PRODUCTION

Annomauyus.

B cmamuve 6vi1a uccnedosana memoodonocus anaiusa u MoOeIUPOBAHUS NOCMPOEHUS OUHAMUYECKUX MOOe-
netl azpaprozo npousgoocmea. OHu Mo2ym cmamb 0CHOBOU OJis NPUHSIIMUSL 836CUEHHBIX YPABIEHUECKUX pelle-
HULl, HANPAGIIEHHbIX HA PeuleHue HAPOOHOXO3SUCMEEHHOU NPOOIEMbL NO POCHY I(DHEKMUBHOCMU U CHUNCEHUS

cmeneHu pucka 0Jist azpodusHeca.
Abstract.

The article explored the methodology of analysis and modeling of building dynamic models of agricultural
production. They can become the basis for making balanced management decisions aimed at solving the national
economic problem of increasing efficiency and reducing the degree of risk for agribusiness.

Knrouegvie cnosa : azpapnoe npouzeo0cmeo, yacosou pso, OUHAMUYECKas Mooeib, cmoxacmuyeckuil gax-

mop, pucku, nocmpoeHue npocHo3sd.

Keywords: agricultural production, time series, dynamic model, stochastic factor, risks, forecasting.

OcyliecTBIICHHE HAYYHBIX UCCIIEOBAHHUI B 00J1a-
CTH YKOHOMHUYECKON JTHHAMHMKH arpapHOro MpoOM3BOjI-
CTBA OTHOCUTCSI K aKTyaJIbHBIM 3a/ladaM YKPauHCKOHI
SKOHOMHYECKOM HAayKH. ATrpapHO€ MPOM3BOACTBO SIB-
JISIETCSI CITOXHBIM MEXAHM3MOM, B KOTOPOM II€peIlieTa-
IOTCA MPUPOJAHBIC, SKOHOMUYCCKUE, TTOJIUTUYCCKUEC U
XO35HCTBEHHBIE (JAKTOPBI, €0 MOJEIUPOBAHNE HAYH-
HaeTCs ¢ UACHTH(UKAIIMY CUCTEMbI TIPOU3BO/ICTBA ar-
papHoi#t mpoaykimu. Ilog 3THUM CleayeT MOHUMATh
OIpe/ieJIeHHe COCTABHBIX 3JIEMEHTOB CHCTEMBI U CBSI-
3eil MeX/ly HUMH, PACKPBITHE MEXaHU3MOB B3aHMO/ICH-
CTBHUS OT/ICJIbHBIX DJIEMEHTOB CHUCTEMBI, OMpe/IelieHNue
XapakTepa JTMHAMUKH CHCTEMBI.

KoMImoHeHTaMK CHCTEMBI  arpapHOro MpoM3BOJI-
CTBA SIBIISIIOTCS: 36MJIsL, TPYJOBBIE PECYPCHI, CEMEHHOMN
Marepual, MUHEPaJIbHBIE YI00pEHHs M CPEICTBa 3a-
LUUTBl OT BPEAMTENIeH, TEXHUYECKHE CPEACTBA U TO-
proue-cMa3ouHble MaTepuaisl 1 Ip. OCHOBHBIMU ITOKa-
3aTesIMUA CHCTEMBI PACTEHUEBOICTBA SIBJISIOTCS: yPO-
JKaWHOCTh, [MOCEBHAs IUIONIA/b, BAJIOBOW  cOOP,
CTPYKTypa (OTHOCHUTENIbHAS JIOJST KAXI0U KYJIbTYphI B
oOmeM BamoBoM cOope), ceOecTOMMOCTh, 00BEM H
CTPYKTypa BHYTPEHHEro mNOTpeOeHus, 00beM U
CTPYKTYpa SKCIOPTHO-UMIIOPTHBIX OCTABOK, FOI0BbBIE
3amacel arpapHO MPOAYKIHH, H3ACPKKHA MPOU3BOJI-
CTBa, pEHTA0ETHHOCTh TMPOU3BOJCTBA. YPOKAHHOCTH
TYT SABJSIETCS KITFOUEBBIM (DaKTOPOM, KOTOPBIA HEBO3-

MO>KHO IOJIHOCTBIO KOHTPOJIUPOBATh, U H3MEHEHHE KO-
TOpPOTO BBI3BIBAET HM3MEHEHMs IPYTUX IOKa3aTenei
HNPOAYKIIMM PACTEHHEBOJICTBA : BaloBOro cbopa, 00b-
e€Ma DKCIIOPTHBIX MOCTaBOK, ITIOCEBHBIX ILIOLIAJEH,
IIEHbI pean3aliy, PeHTa0eIEHOCTH IPOU3BOICTRA.

Ha ceropuamnuii 1eHp HECMOTPS HA YCIIEXHU, JO-
CTUTHYTHIE B PEIIeHUH MPOOIEMbI MOJICITNPOBAHIS IH-
HaMHKH arpapHOro NpOU3BOJACTBA, €CTh PsJ HEPEIICH-
HBIX ITPOOJIEM U MEPCIEKTUBHBIX HAIIPABICHUN Hccie-
jJoBanuil.  OTcyTrcTByeT — enuHas ~ METOAOJIOTHUS
MOJICIUPOBAHUSI CUCTEMBI IMPOMU3BOACTBA arpapHoOu
MNPOAYKIUHN YKpPauHBl U €€ OTJEIbHBIX PETHOHOB, OT-
JIeTIbHBIE NCCIIEIOBAHMS TMHAMUKH OTHOCSTCS K Oosee
paHHMM TIeprojaM. 3a IMocJenHee BpeMs C H3MEeHe-
HUEM KIMMaTHYECKUX YCIOBUH H3MEHUIICS BUI TPEHIA
YPOKaifHOCTH U BaJIOBOTO cOOpa, 3HAYUTEIHHO YBEIH-
yWlach JUCHEpCHs 3TUX IoKaszareneidl. bnaromaps
ycrexaM B Pa3BUTHH HEIWHEHHON TUHAMUKH, (Qpak-
TaJIbHOTO aHAJIN3a U METOA0B UCKYCCTBEHHOTO MHTEI-
JIEKTa, MOSBUINCH HOBBIE METO/BI aHAIN3a U MPOTHO-
3UpPOBaHUS JUHAMHUKHM BPEMEHHBIX psnoB. Pa3Burue
COBPEMEHHOI'0 ITPOrPaMMHOT0 obecredeHus (TaKeThl
Statistica, SPSS, MatLAB, SAS u 1p.) mo3BoJISIOT C
BBICOKOH 3()()eKTHBHOCTBIO pelIaTh 3aJadl, KOTOpble
MO3BOJISIOT CTPOMUTH M JE]ATh TOJIHBIA aHATIH3 MOJE-
JIEH arpapHoOro NpoM3BOJCTBA C IOCTPOCHUEM aIEKBAT-
HBIX NIPOTHO30B JUIs IUIAHUPOBAHMSA UX Pa3BUTHUS.
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Jlist BOCIpOM3BEEHH MEXAHU3MOB B3aHMOJIEH-
CTBHS 3JIEMEHTOB CUCTEMBI MOTYT OBITH pEaIM30BaHbI
pa3Hble METOABL. [[71 3TOro HCHOIB3YIOT METO B! KJ1ac-
cudukamy 1 pacro3HaBaHusi 00pa3oB, MOJENb HCKYC-
CTBEHHOU HEHpPOHHOI! ceTu, KIaccudeckue JUHaMHuue-
CKHE MOJENIM M MOJENU XaOTH4EeCKOM IUHAMHKU.
OrpaHM4eHHOCTh JOCTaTOYHON CTATHCTUYECKOH HH-
(opmariu BiieueT 3a co00i CUTYalHIO, KOTAa JOCTYII-
HBIMH SIBJITIOTCS 3HAYECHUS TOJIBKO OJHOTO M3 KIFOYe-
BBIX TIAPAMETPOB CHCTEMBI 3@ JOCTATOUHO JUTUTEIBbHBIIN
MPOMEXYTOK BPEMEHHU U TOTAA UCIOIb3YIOTCS METOIbI
aHaM3a ¥ IPOTHO3UPOBAaHUA BPEMEHHBIX psiioB [1,2].
B MozennpoBaHUY BPEMEHHBIX PAIOB IPUYNHHBIA Me-
XaHU3M (POPMHPOBAHUS MPUCYIIMX UM O0COOEHHOCTEH
B SIBHOM BHJEe He yuuTbIBaercd. IIpouecc paccMmarpu-
BaeTcsl B AMHAMUKE, HO BpeMsl He sBisieTcs (Gpakropom
KOHKPETHOT'0 5KOHOMHUECKOT0 IIpoliecca, IepeMeHHast
BPEMEHH OMNHCHIBAET KOMIUIEKC IIOCTOSHHO EHCTBYIO-
IIUX YCJIOBUH M MPUYMH, KOTOPHIE OMpPEIENAIOT 3TOT
npouecc. UccnenoBanus T. Aunepcena, M. [x. bokca
U JIp. IOKa3aJI1, 9YTO UCTOPHS BPEMEHHOTO psijia cocpe-
JOTOYMBACT BIMSHUS ITIaBHBIX (PAKTOPOB, OIIPEACIISIO-
IIMX TOBEACHUE CHCTEMBI U OOYCIIOBINBAET BO3MOX-
HOCTb MOJICIMPOBAHMS W IPOTHO3MPOBAHMS MOBEJe-
HHS BDEMEHHBIX PsIOB 0€3 HEITOCPEACTBEHHOTO yUeTa
JICWCTBHS BIUSIIOIMX (DAaKTOPOB.

BaxxHOE CBOMCTBO BPEMEHHBIX PAJIOB XapaKTEpH-
3yeTcs TeM, YTO TeKyllee 3HauCHHE psJia 3aBUCHT HE
TOJIBKO OT HETOCPEACTBEHHO NPEALIECTBYIOIUX €My
3HauCHUH, a U OT OoJiee yJaleHHbIX 3HaueHui [3]. DTo
O3HaYaeT TaKXKe, YTO HEKOTOpbIe ()parMeHThl BpEMeH-
HOTO PSAIa MOTYT MOBTOPSATHCSI C HEOOJIBIINMH H3MEHE-
HUSIMH, HAOJIOJAeTCsl MHUKIMYHOCTh. OTH BBIBOJBI U
CO00pakeHHsI CITy’KaT OCHOBOIM METOJIOJIOTHH CpeHe-
CPOYHOTO W JOJTOCPOYHOTO MPOTHO3MPOBAHMS Bpe-
MEHHBIX PSJIOB arpapHOTo MTPOM3BO/ICTBA.

JuHamuueckue Mojaeiu sABJsieTcs 3(pQPeKTHBHBIM
MHCTPYMEHTOM HCCIIEIOBaHMS CIIOKHBIX cucTeM [1, 2].
BpemenHo# psf 3anuceIBaeTCs B 00IIEM BUE :

fy,} t=12,..n 1)

rae - t PaBHOYAAJICHHBIC MOMCHTbI Ha6J'IIO,I[CHI/II\/’I,

- Yt YpOBHH psiia. BpeMeHHBIE psbI HE OTOXKAECTBIISA-
IOTCSI C OOBIYHBIMHU CITyYalHBIMHU BBIOOPKAMHU U CTaTH-
CTHYECKHE XapaKTEPUCTUKN BEIOOPKH HE M3MEHSIOTCS
IpU MPOU3BOJIBHON CIIydaliHOM MepecTaHOBKE ee dlie-
MeHTOB. VH}opmanust o cucteMe OCHOBBIBAaeTCSl Ha
JTAaHHBIX BPEMEHHOTO psifia M KpoeTcs B (PMKCHPOBaH-
HOW BpPEMEHHOW MOCIEeA0BaTEIbHOCTH YPOBHEH Bpe-
MEHHOTro psaga. Ha mnpakTuke mnociaenoBaTelIbHbIE
YPOBHH PsiJia HE SIBJIAIOTCS HE3aBUCUMBIMU U TIOATOMY
aHaTM3 W MPOTHO3MPOBAHHE BPEMEHHBIX PSIOB Tpe-
OyIOT 0COOBIX METO/IOB, YUUTHIBAIOIINX OCOOSHHOCTH
uX (POPMHUPOBAHHS .

[TonaTne cTaIMOHAPHOTO BPEMEHHOTO PAa SBIIS-
eTCsI KITFOUEBBIM JUUISI aHAJIN3a U IPOTHO3UPOBAHHUS Bpe-
MEHHBIX pAnoB. CTanMOHAPHBIN YacOBOW PAN - 3TO
Ipoliecc, A KOTOPOro MaTeMaTHYECKOEe OKUNAHUE U
JICTIEPCUsl CYIIECTBYIOT U SBISIIOTCS MOCTOSHHBIMU
BEIIMYMHAMY, t, — t, = THE U3MEHSIIOTCA BO BPEMEHH,
a aBTOKOPPEISINNOHHAA (DYHKLHMS 3aBHCUT TOJIBKO OT
Pa3sHOCTH MEXIy AByMs MOMEHTaMH BPEMEHHU U HE 3a-
BUCHT OT KOHKPETHOTO IT€pPHOJja BPEMCHHU.

[TpakTKa MOKa3bIBAET, 4TO OOJIBLIMHCTBO Bpe-
MEHHBIX PSJIOB SKOHOMUYECKHUX TI0Ka3aTeNel y, He AB-
JIIOTCSI CTALlMOHAPHBIMHU, TOCKOJIBKY PacTyILUE U HUC-
XOJSIIUe CepUH 3HAUECHU ABISETCS XapaKTepHOU uep-
TOM SKOHOMHYECKHMX TIpoleccoB. B  aHamuse
BPEMEHHBIX PAJ0B IPUHATO MPEACTABIATh BPEMEHHON
pAd Kak CyMMY AE€TEPMUHUPOBAHHON COCTaBJISAIOLICH
U CITy4allHOTO OTKJIOHEHUS OT HeEe :

Ye=ve+C+e, t=12,..,1n(2)

Tpenn v, ABIsAETCS HECIY9alHOM COCTABIIAIOMIECH
BPEMEHHOTO Psiia, KOTOpask U3MEHAETCS MEIIEHHO, U
OTpakaeT BJIMSHWE HEKOTOPBIX MOCTOSHHBIX (DaKTo-
poB. CocraBnsomas S, OMHCHIBAET CE30HHbIE Koeha-
HUS - CUCTeMaTH4YeCcKHe U3MEHEHUs! ypOBHEN BpEeMEH-
HOTO psijia, KOTOpBIE MMEIOT NEepPHOIUYECKHH (Win
ONMM3KMH K HEMY) XapakTep Ha MPOTSHKEHHUH OJHOTO
roja. Lluknndeckue xonebanus C, - 3TO cMCTEMaTHye-
CKHE NEPUOANYECKHE HM3MEHEHHUS YPOBHEH BpEMEH-
HOTO psiia Ha OoJyiee AJUTENBHBIX HMHTEpBalax Bpe-
MeHH. TpeHI ¥ LHHUKINYEeCKUE KOMIOHEHTHI SBIISIOTCS
JETEPMHHUPOBAHHBIMH KOMIIOHEHTAMHM BPEMEHHOIO
pana. i BelneneHUs JETEPMUHUPOBAHHON CUCTEMa-
TUYECKOM KOMIIOHEHTBI HCIOJB3YIOT CIVIaXUBAHUE
BPEMEHHOTI'0 psja.

OtnenbHBlE KOMIIOHEHTHI AAJUTHBHOM Mojenu
(2) moryr otcyrcrBoBarh. O0s3aTENbHBIM SIBISIETCS
HaJM4Yue TOJBKO CIIy4ailHOM COCTaBJISIIOIIEH KOTOpas
COIIPOBOKAAET YKOHOMUYECKUH MPOLECC, OMPEeNsieT
CTOXaCTHYECKUI XapaKTep COOTBETCTBYIOILETO Bpe-
MEHHOTO0 psiia. AHAIIN3 CITy4ailHOM KOMIIOHEHTHI SIBJISI-
IOTCSl BaXKHOM MPENOCHIIKON MPOTHO3HUPOBAHUS Bpe-
MEHHBIX PSAZOB U 3TO CBA3aHO C TEM, YTO B KPATKOCPOU-
HOM M CPEITHECPOYHOM IPOTHO3HPOBAHUH PE3YIBTATHI
NPOTHO3a B 3HAYMTENBHOM CTENEHH OMpPEeHeISIOTCS
CIIy4ailHOM KOMIIOHEHTOM, TOrJa KaK B JI0OJITOCPOYHOM
MPOTHO3UPOBAHUH TJIaBHYIO POJIb UTPAET TPEHH U ITUK-
nmuueckast kKomnoHenra [5]. [IporaosupoBanue ciry4aii-
HOM cOCTaBJIAIOUIEN BPEMEHHOTO psijia OCYILIECTBIIS-
€TCsl METOAaMU TEOPUH ClydalHbIX mporeccoB [4]. B
o01eM cirydyae Uit MOAEINPOBAaHUS TEHICHIIUH H3Me-
HEHHs BPEMEHHBIX PSJIOB YPOKAMHOCTU IPUMEHSIOTCS
METOJIbI MEXaHUYECKOT0 ¥ aHATUTUYECKOTO BBIPaBHH-
BaHUil. Hanbosee mpocToii mpueM MeXaHHIECKOTO BBI-
PaBHHUBAHUSA PAA - 3TO METOJ] CKOJIB3SIIETO CPETHETO.
JU1s mOCTpOeHNsT aHATUTHYECKOTO BBIPAKEHUS TPEH 1A
Yarie UCHOJIb3yI0T METO/I HAMMEHBIIINX KBaJIPATOB.

Jlns aHanmm3a CBOWCTB JWHAMHUYECKOW CHCTEMBI
HE00X0IMMO M30aBUTHCS MPHUCYIIEro e TpeHma. s
BBISIBIICHUSI M MOJCTUPOBAHMS TPEHIA HEOOXOIMMO
MIPOBECTH MpPEABAPUTENbHBI aHAIU3 BPEMEHHOIO
psna. s aToro ctpontces rpaduK UCCIeyeMoro Ipo-
1iecca, BU3YyalbHbIM aHaI3 KOTOPOrO MOMOTraeT ycTa-
HOBUTH CTPYKTYPY BPEMEHHOTO psia. B GonpmmHCcTBE
Clly4aeB HEOOXOINMBI CTaTUCTUIECKHUE HHCTPYMEHTBI,
KOTOpBIE IOMOTal0T yCTAHOBUTh CTal[HOHAPHOCTh
psma, BUA TpPeHIA, HAIMYHE ITUKINIECKOH KOMIIO-
HEeHTHI U T.1. [ 7]. [IpoBepKy rumore3 OTHOCUTEIHHO MO-
CTOSIHCTBA CPEJHET0 3HAUCHUS M TUCIIEPCHH BPEMEH-
HOTO psifia OCYIIECTBIISIIOT PAa3lUYHBIMH CIIOCOOaMU:
rpadudIecKuil SKCIpecc-aHann3, METOJ] IIPOBEPKU Pa3-
HOCTEH CpeHUX YPOBHEU, METOJI CEPH U JIp.

IIpu Hamuuuu TpeHaa U MUKJINYECKOH cocTaBis-
IOIIed 3HAYEHUS KaXIOro IOCIEAYIOIIEro YpPOBHS
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pAlla 3aBUCUM OT MpeAplaymux 3HaueHuil. [lomxyro
MHPOPMALIMIO O HANWYNH BO BPEMEHHOM pSIy aBTO-
KOppENAIMsl [aeT aBTOKOPPEIALIUOHHAS — (DYHKIUSA

p=—— ;
n-t o

i

g, &,

rzie BEIOOPOYHAs JUCIepCHs NEPEMEHHOM Yt . AB-
TOKOppEISIHOHHAs GYHKIHS (3) OMMCHIBACT CTETICHD
3aBHCHMOCTH YPOBHEH BPEMEHHOTO psia p, OT 3Haue-
HUA Jlara T . AHaJlIn3 KOPEIorpaMMbl MO3BOJISIET OIle-
HHUTh HAJIUYHE CBSI3H MEXIY COCCTHUMH 3HAaYEHHSIMHU
psiza ¥ BBISIBUTH HAJMYUE LUKINYECKOW KOMIIOHCHTHI.
Ecmu psan siBnstercs ciryqaliHbIM, KO3 QUIMEHTHI aBTO-
KOPPEILILIUA

1i1st Beex garoB K Ommskue k Hymo. Ecnmu psin
MMEeT TPEH, 3HAUCHHE Yt U Yi+k UMEIOT CHIIBHYIO KOp-
persnuio I Majbelx 3HadeHuit K. C poctoM nara 3Ha-
yeHHe KOA(PPHUIIHESHTa aBTOKOPPEIIIIIH O OBICTpO

YMEHBIIACTCA 40 HYJIA. Ecmm pAA UMECT HUKINYICCKYHO
KOMIIOHCHTY, CaAMbIC OOJIBIINE TOJIOXKUTEIbHBIE 3Ha-
YCHUA pk 6y,I[yT COOTBETCTBOBATh TEM 3HAUYCHHEM

nara k, KOoTopble COBIAaf0T C MEPHOAOM IHKIIA.
Mogenn u MeToApl aHaIH3a BPEMEHHBIX PS/IOB
JESTEIFHOCTH arpapHbIX MPEANIPUATHH, TOCTPOCHHBIE
Ha OCHOBE CHCTEMHOTO MOAXOZa K MAaTeMaTHIECKOMY
MOJICJIUPOBAHUIO IKOHOMHYECKHX CHUCTEM M OCHOBBI-
BalOIIMeCs Ha IIPUHITHUIIE LEIOCTHOCTH 00BbEKTa HCCie-
JIOBaHUS, IO3BOJIAIOT MOBBICUTH INIyOWHY aHalu3a U
YIYyUYIINTE TOYHOCTH IPOTHO3MPOBAHUS OCHOBHBIX
HPKOHOMHMYECKHUX MoKa3arenei [6]. Taxue NpOrHO3BI
MOTYT CTaTh OCHOBOWM MJISi NPHHATHS B3BEIICHHBIX
YNPaBIEHYECKUX PEIICHUH, HAIPABJICHHBIX Ha perle-

VJIK 631.811.1

r=1

(AK®D). KoadduieHTs aBTOKOPPEIALUOHHON (YyHK-
LUK BBIYHUCIISIOT 110 (hopMylie:

@)
23....

HHUE HapOJHOXO3SHCTBEHHOW MPOOIEMBI 1O pocTy 3¢-
(DEeKTUBHOCTH W CHIDKCHHS CTEIICHH PUCKa arpapHOTO
CEKTOpa YKpauHbl.
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Anomauus.

Peaxyus copmos ozumoco sumens cenexyuu KHUHUCX, exntouennvix 6 I'ocyoapcmeenusiii peecmp cenexyi-
OHHbIX docmudicenutl 8 P®, na npedwecmesennux, ¢ 2018-2019 200ax uzyuanacy 6 cmayuonapuom onvime KOX

«[lebromy», pacnonodceHHo20 6 ce6epHOll 30He KPasi.
Abstract.

The reaction of winter barley varieties of the KNIISH selection, included in the State Register of Breeding
Achievements in the Russian Federation, to their predecessor, in 2018-2019 was studied in the stationary experi-
ment of the Debut farm, located in the northern zone of the region.

Knrouessie cnosa: ozumvlil aumeHb, KYKYpy3d HA 3ePHO, HOOCOTHEUHUK, YPOICAUHOCHb, NPeOuleCmBeHHUK.
Keywords: winter barley, grain corn, sunflower, yield, predecessor.

Beeoenue O3uMbIii TIMEHb — KYJIBTypa, KOTOpast
BocTpeboBaHa Kak (ypakHas. B mumieBoit mpomsiii-
JICHHOCTU 3€pHO SIUMEHSI IPUMEHSIOT KaK ChIpbe IS
CO3JaHMs NEPJIOBOM U SYHOU KPYII, a TAKXKE SUYHOU
MyKH, a IMBOBAphl U3rOTABIUBAIOT U3 3€pHA OJUH U3
CaMBIX JIPEBHUX XMEJIBHBIX HaNMUTKOB {7151 pacKpBITUS
MOTEHIMajla KyJIbTypbl U OTAEIBHBIX COPTOB HEOOXO-
MO TIoR00paTh 3 PEeKTUBHBIE TEXHOIOTHH BO3/IEIbI-
BaHMS M ONPEACIHUTh MecTo B ceBoobopote. Ho mms
MPOEKTHPOBAHHS CEBOOOOPOTOB HEOOXOIUMBI HAJIEK-
HBIE OLEHKH PEAKLMU YPOXKaWHOCTH O3UMOIO SUMEHS
Ha pa3Hble NPEIIECTBYIOUINE KYIbTYpHI [2,3].

Mamepuanvt u memoowt. IlocraBneHHas 3agada
pemanachk myTeM 3aKJIaJK{ IO0JEBOTO OIbITa Ha JIBYX
MPE/IIECTBEHHUKAX C MCIOJIb30BAHUEM 2-X INEpCIeK-
TUBHBIX COPTOB O3UMOTO SYMEHS NPHU BapbUPOBaHUU
YPOBHSI MHHEPAJIbHOTO MUTaHUSA PACTEHUH U MpejIie-
CTBYIOIIHMX KyJbTyp. OOBEKTOM HCCIIE0OBaHHUI ObLTH
copta Crpuntep u Crparer. IIpeaniecTBeHHUKH MO~
COJIHEYHHK, KyKypy3a Ha 3epHo. Cpoku ceBa 1-5 ok-
TSA0pst (ONITHUMAJIBHBIE 110 ONPEJICNICHUI0 OPUTHHATOPA

copToB). @oH MuHepanbsHOTO THTaHUA N2oPoK1g TOCTE
noicostHeyHNKa, NoP20K120 mociie Kykypy3bl Ha 3epHO.
[NouBa-uepHO3eM OOBIKHOBEHHBIH MOIIHBIA TAKEIO-
CYTJIMHUCTBIN C COAEpIKaHUEM IyMyca B ciioe mouBsl ()
- 30 cm 3,95 - 4,00%, munepansHOTO azota 8,3 - 10,7
MT/KT TIOYBBI, TOABWXKHBIX (hocharos 22,4 - 26,6 MI/Kr
moYBkI, 00MeHHOro Kanus 330 - 360 MI/Kr ITOYBEI.

Pezynomamut u ux oécysncoenusn. ViccnenoBanus
MIPOBOJIMII HA NIBYX IMPEIIICCTBCHHUKAX (TI0JCOTHEeY-
HUK ¥ KYKypy3a Ha 3epHO), IBYX copraX («CrpuHTep»
u «Ctpater») u IByX BapuaHTax ombiTa (Tabm. 1), roe
— «1» - xouTpoOJb (St) — 63 IpUMEHEHUs! YA00PEHUIA;
«2» — BHOCWJIH TOJNBKO OCHOBHOE ymoOpeHme (Tof
MPEIIOCCBHYIO KYIbTUBAIUIO), OMBIT ObLI 3aJ0KEH B
3-X KpaTHOU MOJICBO MTOBTOPHOCTH, & MOCEB IPOBEICH
B Hayaje OKTAOps, B ONTUMAIbHBIC IS KYJIbTYPHI
CPOKH, B CyXYIO ITIOUBY Ha ONBITHOM y4YacTKe OTAeja
CEJIKIINH U ceMeHOBOICTBA stuMeHsl B KDOX «/1ebroT».

[Tnanupyemast ypokaiiHOCTh Ha 000MX BapHaHTaX
—80-90 yra.

Tabmuma 1
Cxema oreiTa 10 03uMoMmy staMeHro Ha 2018-2019 c.x. rox;
Bapuant Ne IIpenmecTBeHHUK, COPT OcHoBHoOe y100peHue, Kr A.B./Ta
1 MOICOTHEYHHK, 0
2 «CripuHTEp» N2oPoKi0s
1 MOICOTHEYHHK, 0
2 «Ctparer» N2oPoKi0s
1 KyKypy3a Ha 3epHO, 0
2 «CripuHTEp» NoP20Ki20
1 KyKypy3a Ha 3epHO, 0
2 «Ctparer» NoP20Ki20

Brnaromaps XOpommM TOTOAHBIM YCIOBHSM B
2018-2019 c.-x. roay, B CpEAHEM MO OIIBITY, ObLI MOJY-
4YeH BBICOKHI ypokait o3umoro stamenst (70,0 1/ra).
Pasnuna Mexay BapuaHTaMu, pa3MeIeHHBIMH T10 TO/1-
COJIHEUHHKY M TI0 KyKypy3e Ha 3epHO Oblia cylie-
CTBEHHOM [1], 4TO 00yCIOBIIEHO HCXOTHBIM BBICOKUM
(hOHOM MHUHEPaJIBbHOTO MUTAHUsS TPEIIIECTBEHHUKA —
KyKypy3a Ha 3epHO (B pe3yJbTaTe OCTaTOYHOIO JeH-
CTBHsl YHOOpEHMi, BHECEHHBIX IpEIIIECTBEHHHUK) B
OTYETHOM TOJly OTMEYEHa CYIIECTBEHHas pa3HMIa

MEXIY COpPTaMM: [0 NPEIIIECTBEHHUKY IT0/ICOTHEY-
HUK OHA COCTaBWJa B cpenHeM — 8,7 1/ra, a 1o KyKy-
py3e Ha 3epHO — 11,31/ra; BBRImENsercs copt «Ctpa-
TeT», KOTOPBIM mpeBbimaer copT «Crpuntep» Ha 10
1/ra (B cpeHeM IO IBYM HpEANIECTBEHHUKAM).

PacuerHast 103a OCHOBHOTO MHUHEPAIBLHOTO YH00-
peHHs OKa3ana CYIIECTBEHHOE BIMSHHE Ha YypOXKai
03MMOT0 sSTYMEHs (BapUaHT «2»), KOTOPBIH HOBBICHIICS
Ha 18,9 u npu nocese.
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Tabmuma 2
Ypo:kaiiHOCTh 03UMOT0 siuMeHsl, 1/ra; 2019 r.
IlpeamecTBeHHUK
Cpennee no copry
Copt BapuanTt TOJACOJTHEYHUK KYKYPY3a Ha 3epHO
n/ra + Kk St u/ra + Kk St n/ra + k St
Crpmurep 1-St 47,20 — 74,20 — 60,70 —
2 66,10 18,90 84,20 10,00 75,15 14,45
Cpennee 56,65 79,20 67,90
Crparer 1-St 48,60 — 82,90 — 65,75 —
2 65,90 17,30 90,30 7,40 78,10 12,35
Cpennee 57,25 86,60 71,90

CpenHee 1O OMBITY COJiepKaHue Oelka B 3epHE
03uMoro stumeHs coctarisuio 10,1%, uto sBiusercs xo-
POLINM YPOBHEM JUIsl TAaKOH (hypakHOM KyJIbTYpBI, KaK
03uMsbIil sumenb. Ha koHTpone (BapuaHT 1) mo mpen-
IICCTBEHHHUKY TOJICOJHCUHUK COJICpKaHHEe Oenka B

3epHe paBHsuIochk 9,1% (copt «Crpater») u 9,4% (copt
«Crnpunrep»), a o kykypyse — 11,8% u 10,6% coort-
BETCTBEHHO.

Tabmuma 3
Copep:xanue 0eJika B 3epHe 03UMOI0 siuMeHs, %; 2019 r.
IIpeamecTBeHHUK
Cpennee no copry
Copr Bapuant TO/JACOJIHEYHHUK KYKYPY3a Ha 3epHO
% + k St % + K St % +k St
Crpmarep 1-St 9,41 — 10,55 — 9,98 —
2 9,69 0,28 10,37 -0,18 10,03 0,05
Cpennee 9,55 10,46 10,0
Crpater 1-St 9,12 — 11,80 — 10,46 —
2 9,18 0,06 11,23 -0,57 10,21 -0,26
Cpennee 9,15 11,5 10,3

CpenHee conepxaHue Oelka B 3¢pHE 03UMOTO S9-
MeHS TO TPEIIICCTBCHHHUKY IOJICOJHEYHHK OBLIO
10,1%, a o kykypy3e Ha 3epHO — 11,4%; B TO e BpeMms
Pa3HHIIBI MEXIY COPTaMH (B CPEIHEM 10 BCEM BapHaH-
TaM U MPeALIECTBEHHUKaM) He ObLIO.

BHeceHne TOJIBKO OCHOBHOTO yIOOPEHHUS HE CIIO-
COOCTBOBAJIO MOBBIIICHUIO KAYeCTBA 3epHA

3akarouenue. Ilorognasie ycioBusa B mepuo[ Be-
reraruu o3umoro stamers B 2018-2019 ¢.-x. roay Obutn
OIarOMPHUATHEI U POCTA U PA3BUTHSI €r0 PACTCHUH.

YpokallHOCTh O3MMOTO sUMEHS (B CpeJHEM IO
ombITy) OblIa BIcOKOM — 70,0 1/ra (Ha koHTpoe — 60,7
1/ra). CymiecTBEHHO TOBJIMSIIN Ha BEIUYHHY ypOXKas
MPEIIECTBEHHUK U COPT; JIyYIINMHU OKA3aJIHCh: TIPE]I-
IIECTBEHHHK — KYKypy3a Ha 3epHO u copT «CTpaTery.

B memom mo ombITy, TNpHMEHEHHE OCHOBHOTO
yIOOpeHHUs MPHUBENO K 3HAYUTEIFHOMY POCTY YpOKast
(mpubaBka 13,4 1/ra).
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AGROBIOLOGICAL ESTIMATION OF WINTER SOFT WHEAT VARIETIES IN RICE CROP
ROTATION

Annomauyus.

B oannoii cmamve npueoosimes 0anmvie, o azpoOUOIOUNECKOU OYeHKe, MAKUX COPMOE O3UMOU NULEHUYbL
kax Kypenw, npunsmoni 3a cmanoapm, Kasanepka, Bexa, Tabop, Kapasan u Budes 6 pucosom cesoobopome.
Hccneoosanucy buomempuueckue noxazamenu pacmenull U Ka4eCmeeHHble NOKA3AMenu 3epeH U3yuaemvlx cop-

moe.
Abstract.

This article provides data on agrobiological assessment of such winter wheat varieties as Kuren, adopted as
the standard, Kavalerka, Vekha, Tabor, Karavan and Videya in a rice crop rotation. Biometric indicators of plants
and quality indicators of grains of the studied varieties were studied.

Knrouesvte cnosa: osumas nuwienuya, pucogulii cesoobopom, copma, macca 1000, niowaowe nucmoes, 6uo-

mempudecKkue nokasameiu, Ka4ecmeo 3epHd.

Keywords: winter wheat, rice crop rotation, varieties, weight 1000, leaf area, biometric indicators, grain

quality.

Bgedenue. O3umas MIIeHnIa ABISIETCS OJTHON U3
CaMbIX PACIPOCTPAHEHHBIX BAXHEHIIUX INPOIOBOJIb-
CTBEHHBIX KYJBTYp Ha 3€MHOM IIape, IIEHHOCTh 3epHa
KOTOPO¥! OIpeernsieTcs BRICOKHM COJIepyKaHHeM OelTka,
Kupa, yriaeBonoB. [lo coxmepkaHmro Oenmka o3uMast
MIIEHUIIAa TPeBOCXOAUT Bee 3epHoBbIe [1]. [To ypoxkaii-
HOCTH 03uMasl MIICHUIa yCTyHaeT Iuib pucy. Cpen-
Hss1 ypokaitHocTs o P® — 30 1/ra, B mepeaoBbIX X0-
3stiictBax — 50-60 1/ra, camblil BRICOKHI ypoxkaii B PD
6b11 mostydeH B KpacHonmapckom kpae — 103,6 m/ra, a B
mupe — 170 w/ra. O3uMyIo MIISHUITy B PUCOBOM CEBO-
000poTe ClieayeT cesTh Mociie paHO YOUpaeMbIX Toce-
BOB puca 110 20 - 25 ceHTa0ps ¢ 3aBepIIeHreM TPeIo-
CEBHBIX PadOT 10 ONTUMAIIBHBIX CPOKOB ceBa. OOBIYHO
B PHCOBBIX CE€BOOOOpOTAax IIOCEB IILIEHHIBI IPHUXO-
murcs Ha II u 111 nexaner okTs6ps [7,8].

Jist moceBa TIIICHUIIBI JKEIAaTEIbHO IMOAOUPATH
PHCOBBIE YYacCTKH, UMEIOLINE XOPOIIYIO IUIAHUPOBKY
MIOBEPXHOCTH YeKOB. BecHOr0 B 01110 111aX IIpH 3aToIIe-
HUHU XOJIOJTHOM BOJIOM B pe3yJIbTaTe TastHUSI CHETra OHA
BBIJICP)KMBACT J[BE HEJENH, a MIPH TEMIEpPaType BOIBI
ooiee 11 °C BeiMOKaeT uepes 3 - 4 ausx [2-5].

Mamepuanvt u memoowi: PailioH NpoBemeHUs
OTIBITAa HAXOAUTCS B 30HE JTYTOBO-YEPHO3EMHBIX OB,
KOTOPBIE OTHOCATCSI K TyTrOBO-CTEMIHOMY THITY. Y HHX
JIOCTaTOYHO BBICOKOE€ MOTEHIMAIBHOE MIOJOPOJIUE, a
TaKXKe OHM XapaKTEPU3YIOTCS MOJOKHUTEIBHBIMHU XH-
MHUYECKHMH U BOJHO-(QHU3HMIECKUMH CBOMCTBAMU H, CO-
OTBETCTBEHHO arpoNpOU3BOACTBEHHON TPYIIHUPOBKE,
ocyuectsieHHoi Bo BHIU puca, sBastroTcs TydimmmMu
JUTSL MICTIOJIB30BAHMS O] PHC.

[Tnomanp y4yeTHOW NENSTHKU Mepen yOOpKo# co-
ctasmia 0,2 ra. [ToBTOpHOCTH OmbITa TpeXKpaTHas. Jle-
JITHKU pa3fiefieHsl Topokkamu mupuHoi 0,5 M. Bo-
KpYyT AENSHOK TPOBEICH 00CeB, KOHIIEBHIE 3AIIUTKH
cocTaBisitOT 2 M. B ombite ananu3uposanu 6 cOpTOB:
Kasanepka, Bexa, Kypens, Tabop, Kapasan, Bunes. 3a
crannapt o611 B3sT copT Kypens. [Toce npoBoxmmm 15
okTs0pst B 2019 rosy 31U THBIMY CEMEHAaMU Ha TIyOHHY
5 cM. CemeHa BBICEBAIOTCSI KIACCUYECKUM PAJOBBIM
criocoboM ¢ MexaypsabeM 15 e, cesuikoit CH -16I1 B
arperate ¢ KOJIbYAaTO-IUNOPOBBIMU KaTkamu. Hopma
BBICEBA ONTHMAJIbHAsA AJIS YCIOBHH Kpas U COCTAaBUIIA
5 MJIH ceMsH Ha TeKkTap. A30THOe ymoOpeHue B BUIE
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Ammvmagnoi cenutpsl (170 — 120 kr/ra) BHOCWIN J1Ba
pasa.

Pe3ynomamul u ux oocysyncoenus.

HaOnromeHusi, y4eThl U aHAJTU3bI B OIBITE MTPOBO-
JIATUCH 10 OOLICTIPHHATHIM METOIUKAM.

Jnis ompereneHus Ka4ecTBa 3epHA UCCIICAYEMBIX
COPTOB 03MMOW MSTKOW MIICHHUIBI IPOBOIIICSI 0TOOD
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Kypenb (St)

o

o

Bexa Kaganepka

B S ¢uaroBoro nucra ,cM2

HABECKH Ui caadd B jaboparopuro. KauecTBeHHas
OLICHKA 3¢pHA 03UMOM IIICHHUIIB IPOBOAMIACH B JIA0O-
patopuu Ky6I'AY coriacuo 'OCT 13586-1-68.

CraTuctudeckas 00paboTKa pe3yabTaTOB UCCIIC-
JIOBaHUI MPOBOAMIACHE METOAOM JHUCIEPCHOHHOTO
ananuza o b. A. JlocriexoBy [6].

KapaBan Bunes Tabop

S moadarosoro smcra, cM2

Puc. 1. ITnowaow mucmoes ucciedyemvix copmosg no npeduiecmeernuxy puc, 2020 e.

ITo mpeAmecTBEHHUKY PUC CPEIU HCCIIEAYSMbIX
COPTOB XOPOIIIO PAa3BUTHI (pIIaroBbIC JIUCThS HaOIIO1a-
mmck y copToB: Kapanepka (26,12), Bexa (24,85), Bu-
nmest (23,59). IloadnaroBeie mucThst ObLTH HambOoIee
pa3BUTH y clieaylomux coptoB: Bexa (27,20), Bunmes
(24,99), Kapanepxka (22,23). [To obmett momanu ¢ia-

roBOro M mona(haroBoro JUCTHEB IO IMPEIIICCTBCH-
HUKY PUC CaAMbIC Pa3BUTHIC JIUCThS OBUIH Y CIICIYIOIIIX
coptoB: Bexa (52,05), Bumes (48,57), Kamamepka
(48,35). IIpoBens aHamu3 TaOmHIBl 3 MOXHO YTBEp-
KJIaTh, 9TO U ((OPMUPOBAHIS ACCUMILTAIIHOHHOHN MO~
BEPXHOCTH JIMCTHEB OJATOMPUATHO CIOKHUIUCH Y CIIe-
Iylomux coptoB - Bexa, Bunes u Kaanepka.

Tabnuma 2
CTpyKTypa ypo:kasi uccJielyeMbIX COPTOB 03MMOii MATKO# MIIEHUIbI N0 NMpeIecTBeHHNKY puc, 2020 r.
Jnuna ctebns, |[[mHa BepxHero KomnockoB 06- [Hucno Hepas3Bu-
Copt Komnoca, cm 3epeH B Kosoce
cM MEXI0Y3JIHsI, CM iee TBHIX KOJIOCKOB

Kypewns (St) 67,62 30,37 8,99 17,2 2,0 32,1
Kaganep-ka 80,78 35,76 9,33 19,2 1,2 40,2
Bexa 74,52 30,48 8,77 21,4 2,3 47,3
Tabop 70,55 32,05 8,11 18,2 1,7 37,7
Kapagsan 64,57 30,82 8,63 18,8 2,5 35,2
Bunest 73,99 35,37 8,71 18,8 2,1 36,1

Cpenu uccienyeMbIX COPTOB IO IPEAIIECTBEH-
HHUKY pHUC Hauboyee KOPOTKOCTEOENbHBIM ObUI COPT
Kapagan. BeicoTa pacTeHuil y HET0O B CpEAHEM COCTAaB-
nsta 64,6 cM. Camble BBICOKOPOCIIBIE PACTEHUs ObLIH Y
copra KaBasiepka, BbICOTa pacTeHHH JJaHHOTO COpPTa B
cpenneM cocraBuna 80,8 cm. Io 1nrHe BepXHEro Mex-
JIOY3JHsI TIPAKTUYECKH BCE COPTA HaXOWIM HA OJTHOM
ypoBHe, kpoMe copToB Bunest u KaBanepka, jpinHa ux
MEXJIOY3JIHi JocTUTala B cpeaHeM 35,4 u 35,8 cum.

ITo maHHBIM TaOMNHUIBI MBI BUIUM, YTO B CPEIHEM
pa3Mepsl KoJloca y HCCIEAyeMBIX COPTOB TaK e He
CHJIBHO OTJIIMYANIUCH APYT OT APYTa, OJHAKO CaMBIi KO-
poTkuii Kooc 6611 y copta Tabop, IrHa ero Koxoca B
cpenHeM coctaBisia 8,1 cM, caMblii OOJNBIION KOJIOC
Habmoznancs y copra KaBanepka, /utiHa €ro Kosxoca co-
CTaBJIsIa B cpeiHeM 9,3 cm.

ITo oOmieMy YKCIy KOJOCKOB CaMO€ MaJICHBKOE
Konu4yecTBOo Habmromanock y copta Kypens, kommde-
CTBO KOJIOCKOB y IaHHOTO COpTa B cpenHeM 17,2, camoe
00JIBIIIOE KOJIMYIECTBO KOJIOCKOB ObLIO ¥ copTa Bexa u
COCTaBMJIO OHO B cpenHeM 21,4.

[To xomu4ecTBY HEpa3BUTHIX KOJIIOCKOB CAMBIE XO-
polue mokasarenu aan copt Kaparepka, KOITHIECTBO
HEPAa3BHUTHIX KOJIOCKOB Y JAHHOTO COPTA B CPEIHEM CO-
ctaBwio 1,2, a camoe OOJIBIIOE KOJIMYECTBO HEPA3BHU-
TBIX KOJIOCKOB Habmromanoch y coptoB Bexa u Kapa-
BaH, TaM KOJIMYECTBO HEPA3BUTHIX KOJIOCKOB B CPETHEM
cocTaBujio 2,3 ¥ 2,5 COOTBETCTBEHHO.

ITo KONMYECTBY 3€pPEH B KOJOCE CaMbIM HEIPO-
JQYKTHBHBIM COPTOB CcTaji copT Kypens, cpeaHee Kom-
YECTBO 3€PCH B KOJIOCE y JAHHOTO COPTA HAXOIIIIOCH B
paiione 32,1, a caMbIM HOPOAYKTHBHBIM COPTOM OKa-
3ajcsi copT Bexa, KOIMYeCTBO 3epeH y JaHHOT'O copTa
Jocturaio B cpeanem 47,3.
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Macca kojoca B Macca 3€pHa C KOJIoCa

Puc.2. Macca xonoca u macca 3epna ¢ konoca no npedutecmeenHuxy puc, 2, 2020 e.

ITo macce kojoca cambie ciabble pe3yidbTaThl  KOJOCHEB cocTaBuia B cpeaHem 2,18 u 2,16 1. cooTBeT-

HaOmoaanuck y copra Bunes, macca kojioca y JaHHOTO
copTa cocTapisia B cpefHeM 1,78 T., caMblil TsDKeTbId
Konoc ObuT y copra Bexa, macca konoca y JaHHOTO
copra B cpeHeM 2,32 I., TaK ke XOPOILINE PE3YIbTaThI
okazaiuch y coproB Kapasan n KaBanepka, Macca ux

CTBEHHO.

ITo macce 3epHa ¢ Koioca JIMIEPOM CTal COPT
Bexa c cpenneit maccoi 3epHa ¢ kosoca 1,81 1, cambie
IUTOXHE TIOKa3aTeJn B JTAHHOW KaTeropuH IPHHAIJIE-
’KaT copTy Bunes co cpenHeit Maccoil 3epHa ¢ Kojoca

1,38 1.
Tab6muua 3.
KauecTBO 3epHa 03UMOii NIIEHUIIBI 110 PeJlIecTBeHHUKY puc, 2020 r.

Copt KneiikoBuna % [Iporeun % CTeKIOBUIAHOCTH %o UK
Tabop 18,55 12,31 45,92 72,21
Bunes 17,59 11,89 49,37 75,99
Kagasepka 19,82 12,94 46,08 69,21
Kapagan 20,31 12,83 43,43 73,32
Kypens (St) 17,58 11,63 45,51 68,43

Bexa 17,14 11,83 43,57 72,76

IIpoBens aHanmW3 JaHHBIX MOXHO YBHJIIEThH, YTO
BCe Hccheayembie copTa mo nokazatemo MK oTHO-
carest k | rpynme u o0agarT XOpPOIIUM KauyecTBOM
IJII0TEHA, KJICMKOBUHA MMEET CBETIIO-KEITHIM OTTCHOK.

[To xnebornexapHbpIM KauecTBaM MyKa M3 JIaHHBIX COp-
TOB MIICHUIBI IPUHAJIEKUT K 000MHOM M MOAXOIU
JUIs BBITIEUKH XJ1e0a U JOMAlTHeH BBINECUKH.

Tabmuma 4

Ypo:kaliHOCTD MccilelyeMbIX COPTOB 03UMOI MATKO# mmeHuubl, 2020r

Copt [IpenurecTBeHHUK pHC, 1/Ta Pasimma CI(; /l(i;aHﬂapTOM
Kypens (St) 65,7 -

Tabop 74,7 +9,0

Bunes 59 -6,7
Kaganepka 59,2 -6,5

Kapapau 57,2 -8,5
Bexa 68,7 +3,0
HCPos 4,77

Ilo mpenmecTBEHHUKY PHUC CaMbIMM YpoOXKai-
HBIMH CcOpTaMH okazanuch: Tabop (74,7), Bexa
(68,7), Kypewns (65,7).

Hcxons u3 TabMIMYHBIX JaHHBIX, MBI BUJIUM, YTO
copra kak Tabop, Bexa, Kypens o0nagatoT xopomiei
aganranuedl 1 copMHpoBaIM BBICOKHH ypoxail u
KauecTBO 3€pHa IO MNpeAlIeCTBEHHHUKY puc. OHHU
HMEIOT CYIECTBEHHYIO Pa3HHULY MO ypoxaiHocTH
10 CpaBHEHHUIO C ApyruMu coptamu Tabop (74,7),
Bexa (68,7), Kypens (65,7). DT copTa MOXKHO peKo-

MEHJIOBaTh K BO3/EIBIBAHHIO B PHCOBOM CEBOO0O-
pote. OcTanapHBIE HCCIEIyeMBIE COpTAa MMEIOT He-
3HAYUTENbHYIO Pa3HUIY B yPOIKAHHOCTH MEXKIY pas-
JINYHBIMU NPEJIIECTBEHHUKAMH.

3akJr0ueHne. 3HAYUTEIBHYIO POJb B (OPMHUPO-
BaHHUHU YpO>Kasi 03MMOW MSTKOH IMIIEHUIBI UMEIOT (hi1a-
roBbli M nozaduaroBelii aucThst. Y copra TaGop npu
mwiomany muctbes 37,11 ecm? no MIPEIIECTBEHHUKY PUC
yposkaitHOCTh cocTaBmiia 74,7 i/ra. KadectBo kireiiko-
BUHBI 3aBUCHT HE TOJILKO OT 0COOEHHOCTEH copTa, HO U
OT YCIJIOBHH BBIpaIMBaHUsL. Tak MO MpeaIeCTBEHHUKY
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pHC HAMIYYIIUMH COPTaMH 0 Ka4eCTBY KICHKOBUHEI
osmm Kapasan (20,31), Kamamepka (19,82), Tabop
(18,55). ITo coneprkanuto Genka 1o MpeAIIeCTBEHHUKY
puc aydmmumu copramu Obutn KaBanepka (12,94), Ta-
oop (12,31), Kaparan (12,83). YuurbeiBas KauecTBO
3epHa U MPOAYKTUBHOCTh M3y4YaeMbIX COPTOB O3UMOM
MSATKOH MIIEHUIBI, yCTAHOBJIEHO, YTO AJIS BhIpaIlMBa-
HHS B PHCOBOM CEBOOOOPOTE MOXKHO PEKOMEHJIOBAThH
copta Kypens, Tabop, Bexa.
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SUBJECT:-IMBALANCES IN THE PITUITARY GLAND AND ITS DIRECT EFFECT ON THYROID
HORMONES IN IRAQI FEMALE

Abstract.

50 samples were collected from women patients suffering from hypopituitarism, and the necessary analyzes
were performed on them to find out the effect that was on the thyroid hormones and the lack of secretion of their
stimulating hormones on the other endocrine glands, including the thyroid gland, adrenal glands, reproductive

glands, mammary glands, which affects Its performance.

That many cases of hypopituitarism occur as a result of the presence of genetic factors, and it has no apparent
reason, but there are some factors that affect it and cause its inactivity, including: - The presence of tumors in the
pituitary gland, causing pressure on the cells that secrete stimulating hormones of the glands Other deaf.

And through the statistical analysis of the existing samples, it was found that there is a positive effect of the

disease on thyroid hormones

Introduction

The causes of hypopituitarism can be attributed ei-
ther to diseases of the hypothalamus that affect the pro-
duction of nutritional hormones that act on the pituitary
gland, or diseases of the pituitary gland itself. The most
common cause of hypopituitarism (61%) is pituitary
adenomas (both non-secretory and secretory). Pituitary
tumors may cause increased production of one hor-
mone with deficiency of other pituitary hormones as in
the case of acromegaly (increased growth hormone
with insufficiency of the pituitary gland from a large
adenoma) Most pituitary tumors are benign and may be
secretory or non-secretory. Secondary metastases that
arise from, for example, breast, colon and prostate can-
cer occur less commonly. Hypothalamic and semi-hy-
pothalamic tumors such as supranuclear meningiomas,
gliomas, and craniopharyngiomas may also be associ-
ated with hypopituitarism. Other causes of hypopituita-
rism include injury to the pituitary gland following a
traumatic or iatrogenic brain injury during surgery or
irradiation of the skull[4] .

Hypopituitarism or hypopituitarism included all
clinical conditions that lead to partial or complete fail-
ure of the pituitary gland and rarely in the posterior lobe
of the pituitary gland to release hormones. Hypopitui-
tarism may be caused by a dysfunction of the pituitary
gland or hypothalamus, where the former interferes
with the secretion of pituitary hormone (secondary dys-
function) and the latter with secretion of pituitary-se-
creting hormone (third dysfunction). A number of con-
genital, acquired, inherited, or sporadic clinical entities
may lead to isolated deficiency (IHD) or multiple pitu-
itary hormone deficiency (MPHD). It is now known
that new mutations are responsible for many patients
with congenital hypopituitarism, although their appear-
ance may be delayed. Hence,

Absent or insufficient replacement of pituitary
hormones may not be compatible with life, particularly
in the context of ACTH deficiency. Furthermore, hypo-
pituitarism itself was associated with increased morbid-
ity and mortality. Patients with a craniopharyngioma in
particular have a higher risk compared to patients with
other causes of hypopituitarism, with or without growth

hormone replacement [2, 3]. On the other hand, a Swe-
dish study showed that women with hypopituitarism
are more likely to have type 2 diabetes, myocardial in-
farction, cerebral infarction, and fractures, compared to
men with hypopituitarism [4]. Finally, pituitary stroke
(PitAp) or adrenal crisis (AC) are distinctly life-threat-
ening clinical entities.[6 ,5]

These risks have imposed the need for evidence-
based evidence for hormonal replacement in adults
with hypopituitarism, whether from isolated or com-
plex hormonal insufficiency, and the Endocrine Society
Clinical Practice Guidelines have recently been issued
for the management of hypopituitarism but also for
each hormone deficiency targeted either at level Pri-
mary or secondary target endocrine axis of the hypo-
thalamus - the pituitary gland [7, 8, 9, 10, 11, 12] Sig-
nificantly, many of the new research studies do not fo-
cus on hormonal replacement per se, but on drug
administration and delivery methods for Achieving bet-
ter compliance from the patients' point of view, but also
closely paralleling the physiological secretion of the
deficient hormone, thus improving the quality of life

Although symptoms begin suddenly and dramati-
cally at times, they usually start gradually and may not
be detected for a long time. Symptoms vary depending
on the hormones in the deficient pituitary gland. In
some cases, the production of one of the pituitary hor-
mones is reduced. More precisely, levels of several hor-
mones may decrease at the same time (pituitary insuf-
ficiency). Often levels of growth hormone, luteinizing
hormone, and follicle-stimulating hormone (FSH) de-
crease before levels of TSH and ACTH decrease.

A deficiency of the thyroid stimulating hormone
(TSH) leads to an underactive thyroid gland (hypothy-
roidism), which leads to symptoms such as mental con-
fusion, intolerance to cold, weight gain, constipation,
and dry skin. Most cases of hypothyroidism are caused
by a problem with the gland itself and not by low levels
of pituitary hormones.

Since the pituitary gland stimulates other glands,
any deficiency in the hormones in that gland often re-
sults in low levels of hormones that are often produced
by the other glands. Therefore, the doctor places the




24 BIOCHEMISTRY / «COLLOQUIUM=JOUDNAL »# 37(86).2020

possibility of an abnormality in the activity of the pitu-
itary gland in the case of deficiency of other hormones
in the glands, such as the thyroid or adrenal gland.

The evaluation of the condition begins with meas-
uring the levels of hormones produced by the pituitary
gland in the blood (specifically, TSH, milk hormone,
luteinizing hormone, and follicle-stimulating hormone)
At the same time, the levels of hormones produced by
the target organs are measured (namely, thyroid hor-
mone and testosterone in men, and estrogen in women).

Material and method T3, T4

The group offers two standard curve ranges. For
serum and plasma samples, we recommend using 10 L
of standards or samples. The test concentration range
for T4 will be from 50 ng / mL to 0.781 ng / mL. For
urine samples, we recommend using a 100 L alternative
of standards or T4 samples concentrations ranging from
4 ng/ mlto 0.0625 ng / ml

A T4 stock solution is provided to create standard
examination curves and all samples should be read
from the standard curve.

Standards or diluted samples are pipetted into a
clear microtiter plate coated with antibody to capture
mouse antibodies Peroxidase T4 superposition is added
to standards and samples in wells. The binding reaction
begins with adding a monoclonal antibody to T4 for
each well. After an hour of incubation, the plate is
washed and the substrate added. The substrate interacts
with the associated T4-peroxidase bond. After a short
incubation period, the reaction is stopped and the re-
sulting color intensity is detected in a microtiter plate
reader capable of measuring 450nm wavelength. The
concentration of T4 in the sample, after appropriate cor-
rection to dilute the sample, is calculated using a pro-
gram available with most plate readers

The thyroid hormone group (T4) is designed to
measure the amount of T4 present in serum and plasma
(EDTA and Heparin), urine, dehydrated fecal samples,
and tissue culture. This group measures totalT4 in se-
rum, plasma and stool samples extracted. T4 is the in-
dependent speciesThyroid hormone is the main thyroid
hormone. Thyroid hormones, triiodothyronine (T3) and
thyroxine (T4) are tyrosine-based hormones produced
by the thyroid gland primarily responsible for regulat-
ing metabolism. lodine is necessary for the production
of T3 and T4. lodine deficiency leads to decreased pro-
duction of T3 and T4, enlarges thyroid tissue and caus-
ing disease known as goiter. The main form of thyroid
hormone in the blood is thyroid hormone (T4), which
has a longer life than T3. The ratio of T4 to T3 emitted
in the blood is approximately 20 to 1. T4 is converted
to the active T3 (three to four times stronger than T4)
intracellularly by diodines (5'-iodinase).

These are further treated by de-carboxyl removal
and deiodination to produce iodothyronine (T1a) and
thirunamine (T0a). All three forms of diphase are en-
zymes containing selenium, so dietary selenium is nec-
essary for T3 production. Hypothyroidism is a condi-
tion that results from a lack of thyroid hormone produc-
tion from the thyroid gland either because the gland is
not normally active or because radioactive iodine treat-
ment or hyperactive gland surgery has led to hyperac-

tivity. Thyroid hormone is taken to replace the defi-
ciency in such cases and thus to restore normal meta-
bolic activity. Thyroid hormone production is regulated
by modifying the thyroid hormone (TSH) to produce
thyroid hormone (thyroid hormone (T4) by the thyroid
gland and regulating the production of active triiodo-
thyronine in peripheral tissues by metabolic events that
affect the enzyme

TSH:-

The TSH ELISA test depends on the rule of a
strong stage chemical connected immunosorbent meas-
ure. The test framework uses a one of a kind monoclo-
nal immunizer coordinated against an unmistakable an-
tigenic determinant on the unblemished TSH atom
monoclonal enemy of TSH counter acting agent is uti-
lized for strong stage immobilization (on the microtiter
wells). A goat hostile to TSH counter acting agent is in
the immune response catalyst (horseradish peroxidase)
conjugate arrangement. The test is permitted to respond
at the same time with the two antibodies, bringing about
the TSH atoms being sandwiched between the strong
stage and chemical connected antibodies. Following an
hour long brooding at room temperature, the wells are
washed with water to evacuate unbound named anti-
bodies An answer of TMB Reagent is included and
hatched for 20 minutes, bringing about the advance-
ment of a blue shading The shading advancement is
halted with the expansion of Stop Arrangement, chang-
ing the shading to yellow.

The grouping of TSH is legitimately correspond-
ing to the shading power of the test Absorbance is esti-
mated spectrophotometrically at 450 nm

Result

Hypothyroidism, caused by a pituitary disorder,
low levels of thyroid hormone and disproportionately
low or normal levels of the thyroid stimulating hor-
mone (TSH) that the pituitary gland produces. In con-
trast, a person with hypothyroidism caused by a defect
in the gland itself has low levels of thyroid hormone
and elevated levels of thyroid stimulating hormone.
Doctors sometimes inject a synthetic version of the thy-
roid-stimulating hormone-releasing hormone, which is
the hormone that stimulates the release of thyroid stim-
ulating hormone and milk hormone from the front of
the pituitary gland. The body's reaction to these injec-
tions may help doctors determine whether the pituitary
gland or another gland is the cause of the hormone de-
ficiency

Treatment of hypopituitarism

The treatment of hypopituitarism is by taking hor-
monal replacement drugs that help regulate its func-
tions and produce its own hormones, including:

Corticosteroids: These are drugs that replace ad-
renal hormones that are affected by hypopituitarism.

Levothyroxine: It is a hormonal drug to treat the
deficiency of thyroid stimulating hormone, which leads
to hypothyroidism if its levels are low.

Sex hormone drugs: whether testosterone for men
or estrogen and progesterone hormones for women.

may also prescribe other medications to increase
fertility in men and women.
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Growth hormone drugs: These drugs help treat  the pituitary gland begins producing hormones nor-

growth hormone deficiency caused by hypopituitarism,  mally.

and thus stimulate body and muscle growth. Analyzes were performed on men and women

Some cases require taking these medications tem-  shown as table 1 and 2
porarily, as the body responds to them, and that is when

Tablel
Result of patient for female
Statistics
T3 T4 TSH
N Valid 50 50 50
Missing 0 0 0
Mean 1.9240 104.1600 2.2080
Median 1.8000 105.0000 .5000
Mode 1.10 145.00 102
Std. Deviation .70668 32.33507 2.77983
\Variance 499 1045.557 7.727
Range 1.80 105.00 7.70
Minimum 1.10 47.00 .10
Maximum 2.90 152.00 7.80
Sum 48.10 2604.00 55.20
a. Multiple modes exist. The smallest value is shown
Table 2
Explain correlation of patient for female
Correlations
T3 T4 TSH
Pearson Correlation 1 005 394
T3 Sig. (2-tailed) 979 051
N 50 50 50
Pearson Correlation 005 1 -.357
T4 Sig. (2-tailed) 979 080
N 25 25 25
Pearson Correlation 394 -.357 1
TSH Sig. (2-tailed) 051 080
N 50 50 50
Table 3
Explains results of control
Statistics
T3C T4C TSHC
N Valid 35 35 35
Missing 2 2 2
Mean 1.8000 87.7826 2.18913
Median 1.7000 89.0000 1.3000
Mode 1.80 89.00 1.20
Std. Deviation .38612 14.20293 3.32387
Variance 149 201.723 11.048
Range 1.30 51.00 12.80
Minimum 1.00 58.00 .20
Maximum 2.30 109.00 13.00
Sum 39.10 2042.00 52.70
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Table 4
Compare between control and patient
Correlations
T3 T4 TSH T3C T4C TSHC
Pearson Correlation 1 .005 .394 -.105 .083 -.333
T3 Sig. (2-tailed) 979 .051 .634 .708 121
N 25 25 25 23 23 23
Pearson Correlation .005 1 -.357 -.039 -.194 146
T4 Sig. (2-tailed) 979 .080 .859 .376 .508
N 25 25 25 23 23 23
Pearson Correlation .394 -.357 1 .280 .205 -.010
TSH Sig. (2-tailed) .051 .080 .196 .349 .963
N 25 25 25 23 23 23
Pearson Correlation -105 | -.039 .280 1 579" ABT"
T3C Sig. (2-tailed) 634 .859 196 .004 .025
N 23 23 23 23 23 23
Pearson Correlation .083 -.194 205 579™ 1 .385
T4C Sig. (2-tailed) .708 .376 .349 .004 .070
N 23 23 23 23 23 23
Pearson Correlation -.333 .146 -.010 ABT” .385 1
TSHC Sig. (2-tailed) 121 .508 .963 .025 .070
N 23 23 23 23 23 23
**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
Table 5
Explain test of ANOVA for parameter
ANOVA Table
Sum of Squares |df Mean Square |F Sig.
(Combined) 6.827 13 525 1.240( 381
Between Groups  |Linearity 117 1 117 277 612
T3*T3C Deviation from Linearity 6.709 12 559 1.320| 344
\Within Groups 3.812 9 424
Total 10.638 22
(Combined) 13555.978  |13| 1042.768 |1.028|497
Between Groups  |Linearity 34.905 1 34.905 034 |857
T4*T3C Deviation from Linearity 13521.073 12| 1126.756 |1.111|446
\Within Groups 9125.500 9| 1013.944
Total 22681.478 |22
(Combined) 86.262 13 6.636 624 | 787
Between Groups  |Linearity 14.222 1 14.222 1.338|277
TSH*T3C Deviation from Linearity 72.039 12 6.003 565 | 824
Within Groups 95.677 9 10.631
Total 181.938 22
§ 3
110 30 1.60 1.70 1.80 1 .QUT32.SD 2.50 280 270 2.80 2.90
Figure 1. Explain T3 count
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Conclusion:-

Hypothyroidism (an underactive thyroid gland) is
a condition in which your thyroid gland does not pro-
duce enough of some important hormones.

Hypothyroidism may not cause noticeable symp-
toms in the early stages. Over time, hypothyroidism can
cause a number of health problems, such as obesity,
joint pain, infertility and heart disease.

Although hypothyroidism is a chronic disease, it
can be controlled completely in almost all people with
it, as hypothyroidism is treated with thyroid hormone
alternatives, such as the synthetic thyroid hormone,
through which the deficiency in thyroid hormone levels
can be compensated, thus restoring the hormone levels.
Thyroxine and TSH return to their normal levels, which
ultimately leads to the body's restoration of its ability to
carry out various functions as required.
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ORGANIZATION OF TEST DRIVE AREAS IN CAR DEALER

Annomauyus.

B oannou cmamve paccrazvieaemes 06 odycmpoiicmee mecm-opaiié NAOWA0OK 8 OULEPCKUX YESHMPAX A6-
momobuneil. Llenvio pabomol 6bLI0 pazpabomams peaivbHyio mpaccy 0Jist RPOSeOeHUs: Mecm-0patléd aemomoouis
8 PA3IUUHBIX YCIO0BUSX, A MAKIICe pA3PAbOmMams 301y GUPMYATbHOU PeATbHOCHU ¢ CUMYISINOPOM HPOXOHCOEHUS.

mecm-opatiieaq.
Abstract.

This article describes the arrangement of test drive sites in car dealerships. The aim of the work was to
develop a real track for a test drive of a car in various conditions, as well as to develop a virtual reality zone with

a test drive simulator.

Kniouesvie cnosa: Tecm-Opaiis, Ounepckuil yeHmp, KOHKYPEHMOCNOCOOHOCIb, YYACMKU OOPONCHO20 HO-
JlomHa, 6e300podicve, NIoXas 0opo2d, U0eaibHoe ac@aibmosoe NoJIOMHO, SUPMYAbHASL PEAIbHOCHb, 000PY00-

saHue, CUMYIAmMop, no2ooHbvle ycaoeust, epems Cymox.

Keywords: Test drive, dealership, competitiveness, road sections, off-road, bad road, ideal asphalt road,
virtual reality, equipment, simulator, weather conditions, time of day.

C KaXJpIM TOJIOM KOJMYECTBO TUIEPCKUX IICH-
TPOB TOJIEKO PacTeT, MOJIENH Pa3HOOOpa3HBIX MapOK
aBTOMOOWIICH BBIXOJUT OJHA 32 0HOH. KOHKypeHIus
Ha pbIHKE JWIEpPOB pacTeT. Panee Mbl pacckas3biBaiy,
KaK TIOBBICHTh KOHKYPEHTOCIIOCOOHOCTB JHIIEPCKOTO
LUEHTpa U MyTH NpUBJIEYEHUs: KIMeHTOB. Ha nanHbIi

MOMEHT OJTHOH M3 TJIaBHBIX MPOOJIEM TUIEPCKHUX 1ICH-
TPOB CTaJI0O OTCYTCTBHE COOCTBEHHBIX IUIOLIAJOK IS
TecT-npaiiBa. OOYCTPOHCTBO TaKMX IUIOLIAJIOK ITO3BO-
JIUT IPOBOAUTE TECT-APaliBbl HEIOCPEACTBEHHO BO3JIE
caJloHa B JIt000€ BpeMs U TIpH IIEPBOM K€ 0OpalieHu
KJIMEHTa. A TaKKe NaeT BO3MOYKHOCTb CPaBHHUThH He-
CKOJIBKO aBTOMOOMJIEH B O/IUH JICHb.
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Pucynox 1. I[Ipoexm niowadxu 01 npoxodicoenus mecm-opanéa npu OUlepcKkom yeHmpe

Jist  o0opynoBaHUS IUIOLIAIKK IPOXOXKICHHUS
TecT-ApaiiBa MoTpedyeTcs y4acTOK 3€MJIH, HaxoJd-
IIUICS BO3JIE 3AaHUS CaMOT0 LIEHTpA.

[Tnomanka COCTOUT M3 PAa3IMYHBIX YYaCTKOB JO-
POXKHOTO TOJIOTHA, JJIS MPOXOXKACHHS PA3HBIMH TH-
TaMu aBTOMOOWIEeH u mpoBepknu wux (pyHkmumit. Wne-
aNIbHO POBHOE ac(haJbTOBOE IIOJOTHO, C PA3IUYHBIMU

TUIIAMU TTOBOPOTOB (KpYyThIE, PE3KHE, IUIaBHBIE U TI.)
MO3BOJISIET MPOBEPUTh MAaHEBPEHHOCTh ABTOMOOWIIS.
PoBHbIl y4acTok, 6e3 Kakux-1100 MOBOPOTOB TO3BO-
JII€T y3HaTb CKOPOCTb PAa3srOHa U IIyTh TOPMOXKCHMS,
MIPUMEHUTB YKCTPEHHOE TOPMOKEHHUE.

Pucynox 2. Yuacmok dopoeu ¢ udeanvhvim ac@anbmosuim NOIOMHOM C HOBGOPOMOM

Crnenyromuii ygacTok Joporu acansToBoe mHo-
KPBITHE C NCKYCCTBEHHO CO3JaHHBIMHU SIMaMH, BHIOOH-
HaMH, Pa3IMYHBIMHM HACHIISIMU M JISKAYUM TOJTHIECH-

2 g T : S

Pucynox 3. Yuacmok c nioxumu 00podicHbIMU YCIOGUAMU

CKHM. A TaKxe Y4acCcTOK JOpOoru ¢ IJ.IC6CHO‘{HLIM I10-
KPBITHEM. Ilo3BomseT IPOBEPUTHL MOBCJACHUC aBTOMO-
OISl B IUIOXUX JOPOKHBIX YCJIOBHUSIX.
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Ilmomanok ans  Tect-apaiiBa  BHEAOPOKHUKOB
HETIOCPEACTBEHHO Ha TEPPUTOPHH AMIEPCKUX IICHTPOB
MPaKTUYEeCKH HE cymiecTByeT. OOBIYHO TECT-ApaiBbI
Mo 0E3I0POKBIO MPOBOMAAT HA BBIC3IHBIX IUIOIIAIKAX,
B ONpEJCJICHHbIE THU U BPEMS, IO MpeaBaAPUTENbHOM
JIOTOBOpEHHOCTH Wi 3amucu. O00pyIoBaHUE y4acTKa
0e3/10p0Kbs HEMTOCPEICTBCHHO HA TEPPUTOPUH LICHTPA

MTO3BOJISIET PEIIUTH PSI IIPOOIIEM C OpraHU3aIie TecT-
npaiiBa. Co3maBaTh pasIMYHBIE YYaCTKH JOPOTH:

Ipsi3b, TOPKH, HACBINH, pelbedbl, OOJOTHCTYIO 30HY U
1A. IloBBIMIAeT KIMEHT-OPHEHTUPOBAHHOCTH, TECT-
JpaiiB MOXXHO TPOBOJUTH B JII000E BpeMs U JEHb 110
JKeJIaHUIO KJIUEHTA.

Pucynok 4. Yuacmok c 6e30oposicvem

Ho o0opynoBanue COOCTBEHHBIX TECT-APaiiB MII0-
I1aJI0K 3a4acTyI0 HEBO3MOXHO, U3-3a Pa3MELIeHUs AU-
JIEPCKUX LIEHTPOB B IUIOTHOM I'OPOJICKOM 3aCTPOMKE.
JInGo CIUIIKOM BBICOKOM CTOMMOCTH Y4acTKOB 3€MIIU

1 000pyIOBaHHS CaMOii TPACChI, B IIEPBYIO OUYEPEAb ITO
rJIaBHas IPOOJIeMa MOJIOJIBIX JUJIEPCKHUX LIEHTPOB. Pe-
IIEHHEeM MPOOJIeMbI TecT-ApaiBa peuiaeT 30Ha BUPTY-
aJIbHOTO TECT-ApaiiBa.

Pucynox 5. Obopyoosanue 301b1 6upmyanvHoU peaibHOCMU

30Ha BUPTYAJILHOTO TECT-ApaiiBa- 3TO CIEIH-
aNbHO 00OPYIOBaHHAS 30HA, B AUepcKkoM neHTpe. ITo-
TpebyeTcs crnenuraibHoe 000pyA0BaHNE TAKOE KaK LIH-
poxogopMaTHBIN 3KpaH, MOITHBIA KOMIIBIOTED, CIIEIIH-
aJbHOE KpEecilo M pyJieBas yCTaHOBKA,

OYKH

BUPTYaJbHOW peabHOCTH, JTMOO CHENHaIbHBIA aBTO-
MOOUNBHBIHA cuMysaTop. CriennanbHas nporpamMmma cH-
MYJIATOP TECT-IpailB.

Pucynok 6. Cumyramop asmomodbuns
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He Bce ¢pyHKIIMM aBTOMOOMIISI MOXHO NMPOBEPUTH
B YCIOBUSIX pPEaAIbHOTO TeCT-ApaiiBa. BuprtyanbHbrit
TecT-ApaiiB pemaer 3Ty npobdiaemy. KiueHT morpyxa-
€TCsl B BUPTYaJIbHYIO PeallbHOCTh. BrIOUpacT Mapky u
MOJIEJIb MHTEPECYIONIETO aBTOMOOMIIS, TPAcCy Mpo-
XOXJICHUS TECT-IPaiiBa, MOTOIHBIC YCIOBUS, BPEMs Cy-
ToK. [TosTHOE MOTpYKEHUE TTO3BOJISET MOJHOCTHIO TIPO-
9YBCTBOBAaTh aBTOM06I/IJ:IL,‘ IPAKTHYECKU 0€3 Kaknx-

ARy 0 .

MO0 OTIIMYHMI C peajJbHBIM aBTOMOOWIIEM. ABTOMO-
0w B CUMYJISATOPE 3allpOrPaMMHPOBAHBI C MOJHBIM
COXpPaHCHHEM TEXHUYECKHX MTOKa3aTesIeii aBTOMOOMIIS.
Pasnmuunble MOTOMHBIC YCIOBUSA TaKWe KakK TYMaH,
JIOXK]Ib, BETEP, FOJIOJC], METEIb U T/I., TIO3BOJISIOT MPO-
TECTUPOBATh MMOBEICHUE aBTOMOOWIIS MPH JIFO0O0H TMO-
rojie, IPH 3TOM HE 3aBUCHUT OT TOTO KaKoe BpeMs roja

Pucynok 7. Buoumas kapmunka 8 cumynamope npu npoxoxcoenuy 3umMHell mpaccol

Bpewms cyTok mo3BosisieT NPOTECTUPOBAaTh aBTOMOOMIIb KaK 110 JTHEBHOM, Tak U [0 HOYHOH Tpacce.

Pucynox 8. Buoumas kapmunxa @ cumynsamope npu npoxoicoeHuu mpaccvl 8 HOUHOe 6PeMs.

Bri6op Tpacchl, mo3BoIsieT BEIOpaTh J1I000i BUI
Tpacchl, poBHOE ac(albTOBOE MOKPBITHE, IIOXUE JI0-
POJXKHBIE YCIIOBHS, TPYHTOBas MM IMeOeHOYHAs TO-
pora, pa3iIM4YHbIE TTOBOPOTHI M UX KOJIMYECTBO, TPACCY
6e310pOKbsI. DTO MO3BOJIIET MIPOBEPUTH BCE (PYHKITUH
aBTOMOOWIISI, MaHEBPEHHOCTD, ocBemienue, KIIII, cko-
POCTHBIE PEKUMBI U T/,

IIpoBenenue TecT-ApaiiBa B AWIEPCKOM ILIEHTpPE,
npocTo HeoOxoanmo. KiTMeHT He MOXKeT NOKyTnaTh aB-
TOMOOMIb Hayran. TecT-apaiiB aeT MOYyBCTBOBATH U
TIOHSATH aBTOMOOMJIb. B3BeCHTB BCE «3a» M «IIPOTHBY, &
TaKXe CPaBHUTb HECKOJIBKO MOJIENIEH U ONIPEEIIUTCS C
BBIOOpOM. MeHeKepbl OTBETCTBEHHBIE 33 TPOBEJICHNE
TecT-ApaiiBa, MO XOAy IPOBENCHUS 3a€3[a, MOTYT OT-
BETHUTh HA IOSBHUBILIMECS BOIPOCHI WIH NPEIJIOKUTH
MPOTECTUPOBATh OOJee MOAXOMAILYI0, YITydIIECHHYIO

wim O10/pKeTHYI0 Mozess. O0OpynoBaHNE IIIOIIAI0K
JUISL TIPOXOSKAEHHS TeCT-IpaiBa WIN 30H BUPTYAJILHOMN
peanbHOCTH 00JIeT9aeT mporecc BHI0opa aBTOMOOHIIS 1
TMOBBIILIAET 3aMHTEPECOBAHHOCTh KIMEHTA.
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PA3PABOTKA BEB-ITPHJIOKEHUSA «kEXCHANGE»

Dilmukhametova A.R.
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DEVELOPMENT OF THE WEB-APPLICATION «kEXCHANGE»

Annomauusn

B cmamve onucwisaemcs paspabomka eeb-npunodcenus, kKomopoe npedcmasisem u3 ceds 00cKy obvasie-
HUIl 0151 ROUCKA 83AUMO8bI200HOU pabombl. Paspabomka ocywecmenaemcs Ha sA3vike npocpammuposanus Python
¢ ucnoavsosanuem mukpogpeiimeopra Flask. /s pabomul ¢ 6azoii dannvix ucnonvzyemes CYB/] SQLiteStudio.

Abstract

This article describes the development of a web-application that is a job board for finding mutually beneficial
jobs. Development is carried out in the Python programming language using the Flask microframework. The

SQL.iteStudio DBMS is used to work with the database.

Knrouesvie cnosa: paspabomxa eed-npunosicenus, Python, Flask, SQLite.
Keywords: web-application development, Python, Flask, SQLite.

B Hamte BpeMs 3a JEHbI'M MOXKHO KYITUTb MPAKTH-
yecku Jit00o0it ToBap wim ycnyry. Ho uro nenats, eciu
KyIUTH TOBAp WJIM BBHIIIOJIHUATH paboTy HEOOXOAMMO, a
JICHET Ha OIUIaTy He XBaTaeT MM cOBceM HeT? B Takmx
Clly4asx Ha OMOLIb IPUXOIUT OapTepHbIii 00MeH. DTo
TOPTOBJISI ITYTEM IPSIMOT0 OOMEHa TOBapaMH HITH YCITy-
ramu 0e3 yJacTus JIeHer.

IMpoekt «Exchange» mpencrasnser u3 cebst BeO-
NPUIIOKEHUE, C MOMOUIBIO KOTOPOTO JIOJIU CMOTYT
HaWTH 175 ceOs B3aMMOBBITOAHYIO paboTy (ycmyry).
[Ipeanonaraercst, YTO KaXkKAbIH YEIOBEK CMOXET yKa-
3aTh B JMYHOM KaOMHETE CBOM BO3MOXHOCTH (yCIIyTH,
KOTOpBIE OH CMOXKET INPEAJIOKUTh B3aMEH) M TOTpeO-
HOCTH (YCIIyTH, KOTOpBIe eMy TpeOyrorcs). Takum 06-
pas3om, caiT OyaeT BBINIAIETh Kak J0CKa OObSBICHUH.

st pazpaboTky noTpedyeTcst yCTaHOBUTH HE0O-
XOJIUMBbIe OUOIMOTEKH 1151 pabOThI ¢ PpeHMBOPKOM, C
6a3oit naHHbIX, C popmamu u ¢ CSS-ppeiimBopkoM:

Flask;
Flask-Migrate;
Flask-SQLAlIlchemy;
Flask-Admin;
Flask-Login;
Flask-WTF;
Flask-Bootstrap.

JIro6oe BeO-TpUIOKEHUE HEOOXOAMMO HAYMHATH
C MpoeKTUpoBaHuA 6a3bl faHHGBIX [1]. B Hameit B/] Oy-
OyT ciuenyromue Tadbmumnel: «USer» (moms3oBartes),
«City»  (ropoma), «Capability» (Bo3amoxHOCTH),
«Need» (morpebnoctr), «Message» (cooOruieHtust),
«Notification» (ysemomienust). ER-auarpamma momy-
YeHHOW 0a3bl TaHHBIX OYIeT BHINIAACTH Tak (puc. 1):
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A city
123 id
REC name B message
ABE region |- . BB user 123 id

;.\\ 12‘“3“
L

123 zender_id

REC username
REC email

FEC |ast_name
REC first_name
REC phone
123 city_id
RBEC about_me

RBC password_hash

REC |ast_message_read_time

_# 123 recipient_id
ABC body
REC timestamp

1]

L]
ER capability
123 id

123 user_id

REC name

Puc. 1. ER-ouacpamma B[]

Janee HE0OXOIUMO CO3IaTh MOJEIH 0a3bl JIaH-
HBIX B Python. Jlnst atoro co3maem HOBBIH ¢aiin mod-
els.py u B HEM MPOIHMIIEM KIIACCHI JJIsI KKIbIi U3 Tab-
mui. C momoinsio ORM Python moiimer, uto co3aan-
HbIE KJIaCCHI ABIIAIOTCs Tadbmuiamu bJ]. Onuiem kimacc
st tabmunpr «Usery. TlomuMo Tex moneid, 4to yka-
3aHbI Ha ER-nnarpamme, HeoOXxoanmMo 10OaBHUTE CBSI3U
¢ tabnuamu «Capability» u «Need» (T.x. y kaxaoro
MOJIb30BatTelist OyAyT CBOM BO3MOXKHOCTH U MOTPEOHO-
ctn), «Message» u «Notification» (t.x. BeO-npunoxe-
HHE TI03BOJIMT T0JIb30BATEISIM OOIIATHCS PYT C APY-
rOM ¥ BHJETh YBEJAOMJICHHS O HOBBIX COOOIICHHUSX).
Knaccel amst apyrux TaOuIl ONKMCHIBAKOTCS aHAJO-
THYHO.

class User(UserMixin, db.Model):

id = db.Column(db.Integer, pri-
mary_key=True)

username = db.Column(db.String(64), in-
dex=True, unique=True)

email = db.Column(db.String(120), in-

dex=True, unique=True, nullable=False)
last_ name = db.Column(db.String(32), nulla-

ble=False)

first name = db.Column(db.String(32), nulla-
ble=False)

phone = db.Column(db.String(32))

city id = db.Column(db.Integer, db.For-

eignKey(‘city.id"))

about_me = db.Column(db.String(140))

password_hash = db.Column(db.String(128))

capabilities = db.relationship(‘Capability’,
backref="owner', lazy="dynamic")

needs = db.relationship('Need', backref="own-
er', lazy="dynamic")

messages_sent = db.relationship('Message',
foreign_keys='"Message.sender_id', backref="author’,
lazy="dynamic")

. FH notification
“ o123 id
REC name
123 user_id
] 123 timestamp
. REC payload_json
EE need
123id
123 user_id
REC name
messages_received = db.relationship(‘Mes-
sage', foreign_keys="'Message.recipient_id",
backref="recipient’, lazy="dynamic")
last_message_read_time = db.Col-

umn(db.DateTime)
notifications = db.relationship(‘Notification’,
backref="user’,

lazy="dynamic")

Crnenyromuii mar pa3paboTtku — co3nats HTML-
CTpaHUIIbl HAIIETO BeO-IIpuiIokeHns. B mepByro ode-
penb HeoOXOIMMBI CTPAHUIIBI BXOAA B JIMUHBIN KaOH-
HET U cTpaHula perucrpauuu. Ha riaBHol cTpaHune
OyAyT BBIBOIUTHCS KapTOYKHU IOJIb30BaTeNeil ¢ kpart-
Koi mH(popMarme o HUX, A ynoOcTBa Takxke 1oba-
BUM GMIBTp 1o ropoxaM. Ha cTpaHMIie moIp30BaTeNs
OyneT rnoyiHast MHOPMAIHs O HEM, a TAKXKEe CITUCOK ero
BO3MOXHOCTeH M TOTpeOHOCTell. ABTOPHU30BaHHBIIHI
MoJb30BaTeNNb OyAeT BHUAETh HA CBOCH cTpaHHIE
KHOIIKH JUTS J0OaBJIEHHS JINYHONH MH(POPMAIMH, CBOMX
BO3MOXKHOCTEH M TOTPEOHOCTEH, a TakXKe BO3MOX-
HOCTb yJalWUTh UX U3 ciucka. Ha crpanune npyroro
TI0JIb30BaTEIIsl aBTOPU30BaHHBIN MTOJIb30BATENb YBUANUT
KHOTIKY «OTHpaBUTh COOOLICHHE», a HA CTPaHHIE
«Mowu cooOmieHus» OyayT BBIBEICHBI BCE €T0 BXOIs-
e coobmenna. Odopmurs BHemHMH Bug HTML-
crpanun; momoxer CSS-¢dpeiimBopk Bootstrap, a
TaKKe S3BIK mporpamMmmupoBanus JavaScript [3].

[Moce cosmanust HTML-ma6moHoB mpwmio
BpeMsI HalucaTh JIOTUKY pabOTHI caMOro BeO-IpHIIO-
xenust. J{i1st aToro cozmaeM HOBBIM (aitn routes.py, B
KOTOpPOM onuileM (GpyHKIUH JUI KaXJI0ro «pyTay, T.e.
JeUCTBUS, KOTOPBIE JOIKHBI BBIOJHUTHCS HA CEPBEPE
IIPU IEPEXO0/IE HA ONpPEEEHHYI0 CTpaHuny [2].

OnunreM QyHKIUIO JUIs TIIaBHON CTPAHMIIBI:

@app.route(’/', methods=['GET', 'POST'])

@app.route(’/index’, methods=['GET", 'POST'])

@login_required

def index():
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form = CitySelectionForm()
users = User.query.all()
capabilities = Capability.query.all()
needs = Need.query.all()
cities = City.query.all()
if form.validate_on_submit():

sel = form.city.data

if sel =="0":
users = User.query.all()
else:
users = User.query.fil-
ter_by(city_id=sel).all()
return render_template(‘index.html’,
form=form, users=users, capabilities=capabilities,

needs=needs, cities=cities)

CHavana B KOJE HIYT «ICKOPATOPBI», KOTOPBIC
OTPEeNIeISIFOT, YTO OMHCaHHas Huke (yHKuus cpabo-
TaeT TIPH MePexo/ie Ha CTPAHUITy «iNdex», a TakKke «Jie-

Exchange

KOPaTop», 00S3YIONINI BOMTH B CHCTEMY JJISI BO3MOJXK-
HOCTH NTPOCMAaTPHUBATh 3Ty CTpaHuy. Jlanee co3naercs
sx3emmnsip kiacca CitySelectionForm, xotopsrit mos-
BOJISIET BHIOpPAaTh HEOOXOJUMBIN TOPOJ U3 CITUCKA IS
¢bunbTpanMK KapTodek nojp3oBaTeneld. CHHCOK Bcex
0JIb30BaTeeil, BO3MOXXHOCTEH, MOTPeOHOCTEH U ro-
POJIOB 3ampaliuBaeTcst U3 0a3bl JaHHBIX U TIOMEIIaeTCsl
B COOTBETCTBYIOIIYIO IepeMeHHy0. [IpoBepsieTcs, 4To
ObUTO BBIOpaHO W3 crmHcka Ha Qopme (UIBTparum:
ecnu BBIOpaHO «Bce ropona» (K04 3HAYCHUS paBeH
«0»), To 3 B/ 3anpammBaeTCst CIIICOK BCEX IOJIb30Ba-
TeNel, MHa4Ye — CIUCOK MOJb30BaTeNell U3 3aJaHHOTO
ropoma. «Pyrt» momxeH BepHyTh HTML-mabmon
«index.html», Ha KOTOpBI Tepemand MepeMEHHBIC
(opMBI, CrMCKa MOJb30BaTeseil, BO3MOXKHOCTEH, TOo-
TpeOHOCTEH U FOPOJIOB.

I'maBHast cTpaHuua BeO-IpUIIOKeHUSI OyIeT BbI-
IAJCTh CICAYIONIAM 00pa3oMm (puc. 2):

TnagHan

BeirogHaga Bzavmonomolub!

lopoa

Bce ropoaa

Beibpate

Ka PTOYKK NoA b3OBaTe/en

Aisilu Susan

Topoa: MwmmBari

Puc. 2. I'nasnas cmpanuya seb-npunoxcenus «Exchangey

Buenrnauii BuI CTpaHUIIBI TOJIB30BaTENS HA puC. 3:

Exchange

= B

Fopoa: CTepauTamak

sherlock221

Topoa: CTepauTamax

Tnasuan

WiM#A: Aficslny

TenedoH: 8965925

Monb3oBatenb: milkovich69

DAMUAMR: MIAKOBIAY

ropoa: MwwmBai

Email: Aisilu14@gmail.com

060 MHe, MOW VHTepeck!: /o610 33HUMATLCA MPOTPAMMMPOEAHIEM M FOTOBKOIH!

HobaenTs nHGOpMauWio o cebe
J0B3BNTL BO3MOKHOCTE
NobaeuTs NoTpebHOCTE

Mow Bo3MoXKHOCTHK:

* Momory ¢ nabopaTopHsiMi paBoTamu no
NparpaMMUpOBaHIHY

Mowu notpebHoctu:

® HanucaTk CTaTek Mo
XMMUY

Pucynox 3. Cmpanuya nonvzoeamerns



«COLLOQUIUM=JOURNAL »#34(86).2020 / TECHNICAL SCIENCE

35

OyHKIINHA TPOCMOTpa APYTHX CTPAHUI] OTIHACHIBA-
IOTCS  aHaJOru4HO. PaspaboTka BeO-TIPHIIOKEHUS
«Exchange» 3aBepriena.
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METHODS OF APPLICATION OF INFORMATION TECHNOLOGIES IN ECONOMIC TASKS.

Annomauyus.

Cﬂedyem ommemumao o6pa3H0 cocmasiiarnwyro, Komopas CeA3aH0 ¢ npumeHeruem MH(ﬁOpM(,ZL[uOHHle u

yupposvix mexnonozutl 8 skoHomuxe. Imobwl IghhexkmusHo u 6 NOIHOU Mepe UCNONb308AIU UHPOPMAYUOHHDLE
mexuo02UU, HeobX00UMO YMeMmb UX UCNOIL308AMb ¢ NOHOU omoayell. [Iposodamcsa MOHUMOpuHaU HOBEUUX
paspabomox 6 cghepe UHGOPMAYUOHHBIX MEXHOI02UT OJIsL YIIYHULEHUS. YPOBHSL IKOHOMUKU, PEUleHUs] IKOHOMUYe-
CKUX 3a0ay.

B cmamve paccmompenvl 6onpocvl ucnonb308anus UH@GOPMAYUOHHBIX U YUPPOBIX MEXHOL02UU 8 IKOHO-
muke. Ilpusedenvl meopemuueckue cnpasku 0 cmaHoapmuvlx Qynxkyusx. Paccmompernvl memoost u npuémol pe-
UeHUsL DKOHOMUHECKUX 3A0aY C UCNONb308aHUeM dliekmponnol mabauyst Excel na ypoxax no npeomemy « Ungop-

MAYUOHHbBLE MEXHOI02ULL 07151 6YOYUUX IKOHOMUCHLOBY.
Abstract.

It should be noted figuratively the component associated with the use of information and digital technologies
in the economy. To effectively and fully use information technologies, you must be able to use them with full ded-
ication. Monitoring of the latest developments in the field of information technology is carried out to improve the

level of the economy, to solve economic problems.

The article deals with the use of information and digital technologies in the economy. Methods and techniques
for solving economic problems using an Excel spreadsheet in the lessons on the subject "Information technology

for future economists" are considered.

Kniouesvie cnosa: ungopmamura, mexnonozus, KOMnbIOmep, dIKOHOMUKA, QyHKYuUs, mabauya.
Keywords: informatics, technology, computer, economics, function, table.

«XXI — Bek 3T0 Bek HH(GOPMATHKH U WHPOpPMa-
IIMOHHOW TEXHOJIOTHM». B COBpeMEHHOM MHpe WH-
(opmarioHHbIe CBeJeHnE W MH()OpMalMOHHbIE TeX-
HOJIOTHH CITyXaT JUIsl KOMIBIOTEpHOH 0OpabOTKH JIt0-
Ooif wHpOPMANNHK, KOTOPHIE OCYIIECTBIISIOTCS IO
OTIpe/IeIEHHBIM M 3apaHee COCTABICHHBIM AallTOPHUT-
MaM. MHbOpMaIMOHHBIE TEXHOJIOTHH JIAIOT BO3MOX-
HOCTH IIepeaaBaTs HHPOPMANHIO OBICTPO, YETKO H Ka-
YECTBEHHO 3a KOpoTKoe BpeMs. CocTapisiomen da-
CTBIO  A3TOTO  CJIOXKHOTO  TIpolecca  SIBISETCS
BO3MOKHOCTb XPaHUTh OTPOMHBIE 00BEMbI Pa3HON HH-
dhopmarmm.

YCcToOWYMBEIM M MOIIHBIM HWHCTPYMEHTOM B
pacdere pUHAHCOBBIX M SKOHOMUYECKHX PacyeTOB SIB-
JISTFOTCSI BCTPOEHHBIE TpoIieccop (GYHKIMU U CTICIHAb-
HBbIE MAKeThI JUIsi 00paOboTKK JaHHBIX. J[anee B cTaThe

paccMOTPUM HEKOTOpbIe (PYHKIMH ISt PELICHUS HKO-
Homuueckux 3aaa4y. Oynkuus MOBP — ans Haxoxzae-
HuM obpatHoi MaTpuiel, @yHkims MOIIPE]] — ompe-
Jenurtess MaTpunsl, pyHknus MYMHOX — marpuy-
HOE TIpOM3BEIEHHWE JBYX MaccuBoB, DYHKIUIL
TPAHCIIP — mpeoOpa3yeT BepTHKaJIbHBIN AHANa30H
siYeeK B TOPU3OHTAIBHBIN, U Ha000poT [1, 85].

[Ipumep 3apanus. PaccMoTpum npumep 3aiaHus
Mo 3ToMy MeToAy. IIpon3BOACTBEHHOE TpEATIPHITHE
COCTOUT U3 TPEX LEXOB, KaXAblil U3 KOTOPBIX BBIMYC-
KaeT OJIH BUj ToBapa. B Tabimue 1. ykasansl pacxon-
HbIe KOI(QOHILMEHTSI («IPSIMbIE» 3aTPATHI) @), SAUHHI
MPOJYKIMK I-TO IeXa, HUCIOIb3YEeMbIC KaK «CBIPHE»
(«TIpOMEKYTOYHBIN POIYKT») VIS BBIITYCKA €IUHHIIBI
HponyKiuu K-ro 1exa, 00beMsl y;, IpeIHa3HaAYCHHbIE
JUISL pean3aliy (KOHEYHBIH TPOIYKT).
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Tabmuma 1
Pacxoanbie KO3(hGUIHEHTHI H 00bEMbI MPOAYKIHH.
IIpsiMble 3aTpaTsl Koneunslii mpogykt
Tponyxuus [ I ’ Il P
1-ro mexa 0 0,2 0 200
2-T0 1exa 0,2 0 0,1 100
3-To nexa 0 0,1 0,2 300
Cnenyer onpenenThb: PaccMoTpuM pelieHHe SKOHOMHUYECKOW 3ajayu
a) K03(GHLEHT TOJIHBIX 3aTPaT; Ha 3neKTpoHHO#H Tabmuie MS Excel. Ha pabouem nu-
0) BaJIOBBIH BBIITYCK ISl KAXKJIOTO 11€Xa; CTe BHOCHUM HE0OXOIuMble IM(PHI TaHHOW 3a1auul 1
B) IPOM3BOICTBEHHYIO IPOrPaMMy II€XOB; aprymenToB ¢yukuuu (puc.1).
r) K03 bHUIEHTBI KOCTBEHHBIX 3aTpar [3, 24].
o B c o E F
1 o MpAarmbls SaTpaTel O b e b et B
L] HLLFMA
> Proay 1 [ 1] (1 1] MO T
3 1-ro wexa il O, 2 i ] prla ]
L. 8 F-ro eExa 0,2 i ] T 2Ok
5 I-ro uexa il i T O 2 S0

Pucynox 1. Hcxoousie oannvle 01 6a1aHCO8020 AHANU3A.

OnpenenuM MaTpuiy npamsix 3arpar (E — A) =1 = ||s;|| . Beenem B sueiiku smeMeHTs MaTpULBl A U
eauHuuHyo Matpuny E (puc. 2).

Y B Z [ E F
a1 oy MpAamMmBle 2aTparTkl MO b 5
> 1 [} (1 1] OOy T
= A-ro exa o 0,2 o 200
1 2-ro LEeEXa 0,2 ] O, 1 DO
5 3I-ro uexa o 0,1 0,2 OO
=1
rd o 0.2 o
8 A= 0,2 O o, 1
=] o 0.1 0.2
10
11 1,25 5 -2.5
12 MMOBP= =] ] o
13 2.5 o s
14
15 a1 O (a]
1e E= o 1 o
17T (] ] 1
18

Pucynox 2. [loocomoska k pacuemanm.

Paccuntaem marpuny (E — A) , oTHUMas OT KaXIOro 3jeMeHTa MaTpulbl E COOTBETCTBYIOMIMI dNIEMEHT
MaTpuisl A (puc. 3).

N (=2 L D E F
a NMpamMLle SaTpaTikl O e e 5
= Mpomyruman 1 mn i POy BT
= A-ro Lexa (o] o, 2 (a] 20000
=2 2o exa 0,2 o L 1O0
5 F-ro exa o O, 0,2 00
(=]
7 o O, 2 O
= A= 0,2 o O, L
= o Lo N 0.2
p L)
AL 1. 25 =3 -2.5
12 MOBP= =3 o o
A3 -2.5 o =
A
15 A o O
15 E= o h o
a7 o (a] L
18
19 n N 0.2 o
200 E-A= -0, 2 a -0, 1
bl o -0, L o,.=

Pucynok 3. Pacuem mampuywr E-A
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UTOoOBI BEIYUCTUTH ONPEIETUTENh MBI JOJDKHBI HCTionb3oBaTh pyHknuio MOIIPE/. (Puc.4)

o B L= [=)
a MpAMmBbIe SaTpaTel
= NMpomaykyma 1 n m
=3 A-ro yexa o 0,2 o
< 2-ro Lexa 0.2 o o.3
= FI-ro pexa (o] O, 1 o, 2
(=]
ra o 0.2 o
s A= 0,2 o o, 1L
=1 o O, 1L 0,2
1o
11 1,25 = -2, 5
12 MOoOBP= =3 o o
N -2.5 o =
i
s L o o
15 E= o L o
a7 o o A
is
1o L -0 2 o
20  E-A— —0, 2> 1 —0, L
23 o -0, 1L 0,8
22
23 MOMNPEO(E-A)= 0,752

F

HoHneAa e
NP Oy eT

200

Lo

IoD

Pucynok 4. Beoo duanazona 0ns pacuema onpeoeiumers.

Y00kl OMPEACTUTS MATPUILY HPsiMbIX 3aTpar (E — A)—1 = sik cieayeT HCmons30BaTh BCTPOCHHYIO (QYHKITHIO

MOEP (puc.5).

A B z D
1 Mpamele 3aTpatel
% Npopykyua 1 n m
3 1-rouyexa 0 0,2 0
4 2-ro yexa 0,2 0 0,1
5 3-rouyexa 0 0,1 0,2
6
7 0 0,2 0
3 A= 0,2 0 0,1
9 0 0,1 0,2
10
11 1,25 5 2,5
12 MOEBP= ] o o
13 -2,5 0 5
14
15 1 o o
16 E= "] 1 "]
17 o o 1
18
19 1 -0,2 0
20 E-A= -0,2 1 -0,1
21 0 -0,1 0,8
22
23 MOMPEL(E-A)= 0,758

1
5

F G H 1 J
HoHeauwiii
npoaykr
200
100
300
1,0422164| 0,211082| 0,026385
MOBP (E-A)= | 0,2110818| 1,055409| 0,131926|
0,0263852| 0,131926| 1,266491]

Pucynox 5. Pesynemam pacuema oOpamnou mampuybl.

Juist onipeneneHust BaJOBOTO BEITycKa (MaTpuIly X), CIeIyeT MaTpHILy

(E—A)—1 ymHOxwuTh Ha MaTpuily Y (KoHeuHbIH npoaykT). Ucnonb3ys dyukipo MYMHOX, Mbl mony4um

cienyromiee 3HadeHue (puc.6).

B

C

D

K

npogykT
Y

200

100

300

1 Mpambie 3aTpath:
Mpogykyua 1 I m

2

3 |1-royexa 0| 0,2 0|
4 |2-royexa 0,2 0| 0,1
5 3-royexa 0 01 0,2
6

7 0 02 0
g A= 0,2 0 0,1
9 0 01 0,2
10

1 1,25 s 25
12 MOBP= s 0 0
13 2,5 0 5
14

15 1 0| 0
16 [E= 0 1 0
17 0 0 1
18

19 1 -0,2) 0
20 [E-A= -0,2 1 -0,1
21 0 -0,1 0.8

23 | MONPEA(E-A)=

0,738

1,042216359 0,211082 |0,026385224
MOEP (E-A)= 0,211081734 1,055409 [0,131926121
0,026385224 0,131926 [1,266490765

MYMHOX (E-A;Y)=

237

187

(=)

398

Pucynox 6. Peaynomamul pacuema 8anoeot npoOyKyuu.
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Uto0Obl ONpeAennTs MPOU3BOJACTBEHHYIO

TpaMMy KaXJI0T0 ne€xa MOKHO HCIIOJIB30BATh COOTHO-

WeHUS x;,-=ay, Xy, (k=1,2,31=1,2,3).

mpo-  sueiiky H16 BBomum dopmymny = B7 * H11' u tak na-
nee. B suetikax H16:J18 Haxonmarcs pacueTHbIe 3HaYe-

HUS IPOU3BOICTBEHHOH MPOrpaMMBbI 1IeX0B (puc. 7).

HpOCTLIM NEPEMHOKCHNUCM KaXA0ro 3JICMCHTA
MaTpHIbI A ma COOTBeTCTByIOIIII/Iﬁ QJICMCHT MaTpulibl

X TI0JIy9a€M NPOU3BOACTBEHHYIO IPOTrpaMMy T. €. B
A B C D E F G H [} J
1 MpaMele 3aTpathl K, =
Npoaykuna , M " npogykT
2 Y
3 1-royexa 0 0,2 0| 200
4 2-ro uexa 0,2] 0 0,1 100
5 3-rouexa 0 0,1 0,2 300
6
7 0| 0,2 0) 1,042216359| 0,211082| 0,026385224
8 A= 0,2 0| 0,1 MOBP (E-A)= 0,211081794| 1,055409 0,131926121
9 0 0,1 0,2 0,026385224| 0,131926] 1,266430765
10
11 1,25 5 2,5 MYMHOM (EAY)= 237
12 MOBP= 5 0 o) 187
13 -2,5 0 5 398
14
15 1] 0| 0)
16 E= 0 1 0 0,0 37,5 0,0
17 0 0 1 Mpouazop 47,5 0,0 39,8
nporpamma
18 0,0 18,7 79,7
19 1 -0,2| 0
20 E-A= -0,2, 1 -0,1]
21 0 -0,1] 0,8
22
23 MONPEA(E-A)= 0,758

Pucynox 7. Pesynbmamei pacuema npou3eo0CmeEeHHOU NPozpammbl Yexos.

KosdduuueHTsl KOCBEHHBIX 3aTpaT HailjeM Kak pa3sHOCTb MEXAY S; U d;,, WIM B MaTpuuHOi dopme

(E — A)71 - A (puc. 8).

A B c D E
npogyLMa

L-roysxa o

5 [3rouexa o

of 0,2]
oz o
of 0,1

z
3
4 [2royexa 0,2] o
s
6
]

1,25] s

12 | MOBP=

o
EX| o

15 |E=

o

1] 0,2
2.1
of 0,1

20 [E-A=

23 | moneERE-a)=

1,04221835%
MOBP (E—A)"Y  [0,211081724
| |o.026385220

MMHO &-4,¥)=
i

possoncreman |
e

0,211082 [0,026385224

1,055400 |0,131026421
[0, 131925 [1,25800765

0,0
38,8
7|

e

15,7

wam
- “rore

NPOHIB0ACTEEHAR NPOTPANNS LIEXDE|

HokesHbIR
mpoayT

Banoswi npogyiT

25 npoaysumn
1

o] 37,457018] o 37,457018]

200 237,457018]

28 2 47,4934 o| 3o,8a1ess| 57,333088)

157,33508E|

= 3 of 18,733508]  7s,683377[ o6,415884]

300 385,418655]

31 Ko
52 [r.oa2215 [0 0110818
33| (g— A)t-a- [0.01:082 |1 055408

34 0,025385 |0,0319261

0,026385224 |
0031828171 |
1,088950755

Pucynok 8. Pacuem koaghpuyuenmos xoceenHuvix 3ampam.

Pemus 3anauy ¢ nomomsto nakera EXCEL, noiy-
YMIM KO3(D(UIEHT MOJHBIX 3aTpaT, BaJOBBIH BBIYCK
JUIL KaXJOro 1eXa, MPOU3BOACTBEHHYIO NPOrpaMmy
LEXOB M KO3 PHIEHTHl KOCTBEHHBIX 3aTpar, KOTOpPbIE
HEOOXOIUMBI ISl KOK0T0 IeXa MPH aBTOMATHIECKHX
pacuérax.

Ilennio 3TO¥ CTaThU SABISETCS TO, YTO BBHITIOJTHUB
MpeIOKEHHbBIE 3alaHus, OOyJaromuiics Hemocpen-
CTBEHHO O3HAaKOMHTCS C HICIIOJIb30BAaHWEM BCTPOCH-
HBIX CTaHIAPTHBIX (QYHKIMHA A pemieHus] KOHKPEeT-
HBIX MPaKTHYECKUX 3a1ad, y3HaeT 00 OCOOEHHOCTSAX
paboThl C MaTpUIlaMU M MacCUBaMH, (popManu3auen
3aJa4 MaTeMaTHYECKOro IPOrpaMMHUPOBAHUS U UX pe-

anu3anuu npu nomonm [lowcka pemieHuid, COOTBET-
CTBCHHO, OH O3HAaKOMHTCS C pabOTOW COCTaBIICHHS
TaOmuIIL.
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HNPUMEHEHHUE CTOXACTHYECKOMN MOJEJHU JJ1s1 OHEHKH Y®®EKTUBHOCTHU
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APPLICATION OF THE STOCHASTIC MODEL TO ASSESS THE EFFICIENCY OF THE
INFORMATION PROTECTION SYSTEM

Annomauusn

Ha cecoonsawnuii Oenv 6e3arbmepHamusHoll OYeHKoU cucmemsl 3auumsl UHGOpMayuy UHGOPMAYUOHHOU
Cucmembnl Ae6jIslemcs SKCnepmmuas OyerHKa. Ee3yC]Z06H0, cyuyecmeyem MHOMNCEC B0 MamemamudecKux Mmooeneii. Ho
HeKkomopble Uu3-3a ceoell CIIOJHCHOCMU, Opyeue U3-3a HeaoanmueHoOCmuy Uil HeyeepcalbHOCMuU makK U He NPudscu-
JUCh HA npakmuke. B pamkax 0annoti pabomul bvlia paspabomana npocmetiwas yens Mapkoea, conpsicenHas
C IKCHEPMHbIMU OYEeHKAMU 8 8Ue 8ePOSMHOCHell 8030eliCaus Kubepyepo3 u 8eposamHocmell Ux OmpaxiceHus
cucmemou 3auumol UHGOpMayuu

Abstract

To date, the uncontested assessment of the information security system of an information system is an expert
assessment. There are certainly many mathematical models. But some because of their complexity, others because
of non-adaptability or unversionality did not take root in practice. As part of this work, a simple Markov chain
was developed, coupled with expert assessments in the form of the probabilities of the impact of cyber threats and

the probabilities of their reflection by the information security system..

Knrouesvte cnosa: ungopmayuonnas cucmema, agmomamu3upO8aHHds CUCeMd, CUCHEeMAd 3Auumbl UH-
@opmayuu, cpedcmso 3awumel UHGoOpMayuU, yepo3sl UHGHOPMAYUOHHOT H6E30NACHOCTU.
Keywords: information system, automated system, information protection system, information protection

tool, information security threats.

|. Beenenue

HecMmoTps Ha MHOTOOOpa3ue CpeICTB 3aIUTHI HH-
(hopMmarmy, cper HUX MOYKHO BBIICIUTH HECKOJBKO
KPYITHBIX KJIACCOB, TaKHe KaK CPeACTBAa OOHApY)KeHUs
BTOP>KEHUIA, CpPEICTBA aHTUBUPYCHOM 3aIIUTHI, MEXKCe-
TEBBIC HKPAHBI, CPEICTBA JOBEPCHHOW 3arpy3KH, Cpea-
CTBa aHAJIM3a 3AIIUIICHHOCTH, TIOAXO0/] C IPUMEHEHUEM
MaTeMaTHYeCKOT0 MOJICIMPOBAaHUS HMeeT OoJblioe
NpUMEHEHHE B paMKax MH(pOPMAIMOHHON Oe30macHo-
CTH, IPUUYEM MPUMEHSIETCS B CAMBIX PA3JIMYHBIX pa3jie-
nax: oOHapy>XeHHe BTOPXKCHHWH B HWH(OPMAIMOHHBIX
cucremax [2, 3], mpoueccsl pacipoCTpaHEHHST KOMITb-
IOTEPHBIX BUPYCOB [4], JKCIUTyaTanus Ys3BUMOCTEH
JUTS peann3anui Kuoepyrpo3 B paMKax HH(OPMAIHOH-
HBIX CHUCTEM [5]..cepTUGHUINPOBaHHbBIE OTICPAIIMOHHEIC
CUCTEMBL.

B 10 xe Bpems Ha cerogusHuN 1eHbp Denepanb-
HOH CIry001 TEeXHMYECKOT0 3KCIOPTa U KOHTPOJIS BBI-
aBieHo 217 yrpo3 MH(OPMAaLMOHHOH 0€30MacHOCTH
[1].

Hcxonsa w3 Bcero BbllIe CKa3aHHOTO, MOKHO
chopmynupoBath 3amaqy o Beibope Hambomee dpdex-
THUBHBIX CPEIICTB 3aIIUTHI JJIS OTPAXKCHUS aKTyaTbHBIX
yIpo3, KOUX 10 yCIOBHIO BhIme <217,

Il. Onrcanue NCXOTHON MOIEIH

B pamMkax ncxoHOW MOJeNH, MPEaNoIoKuM, 0y-
net cymectBoBath N+1 cocrostamii, rme N — konnde-
CTBO aKTyaJIbHBIX yrpo3. Mojens OyaeT KaXkablil auc-
KpeTHbIi MOMeHT BpeMmeHu t=0,1,2,... moaBeprarbcs
yrposzaM nH(GOpPMAIMOHHOH Oe3omacHoCTH. B MoMeHT
YCIICIIHOTO BO3JCHCTBUS CHCTEMa 3alIUTHI HHPOpMa-
ouu OyJeT TBITaThCS OTPa3HTh JAaHHYIO yrpo3y. Xa-
PaKTepU30BaTh YCIOBUS YCIEUIHOTO BO3JEUCTBUS KH-
Oepyrpo3sl OyaeM BEKTOpPOM BeposiTHOcTel — i = (iy,iz,
..., In). B 1O ke Bpems BekTOp I = (I1,l2,..., I'n) OyzmeT
OTpa)KEHHEM BEPOSTHOCTH MPOTUBOAEHUCTBUS i-OH
yrpose. IToro, Ml nMeeM, 94TO AJIS BBIXO/Ia CHCTEMBI
13 CTPOS HEOOXOAMMO OTHOBPEMEHHOE YCIEIITHOE BO3-
JNEHCTBUE KaKOW-TMOO KUOepyrpo3bl, a Takke 0e3-
yCIHEIIHAas MOMBITKA €€ OTPaKEeHUsI.

Takum 00pa3oM, BEpOSTHOCTh HAXOXKACHUS CH-
CTeMa HaXOJAUTCSI B KOHEUHOM COCTOSIHUY, TIPU BO3/EH-
crBuu N yrpo3 B mo00if MOMEHT BpEMEHH paBHa:

Py =i ti(1—sy).

Ha pucynke 1 npezncrasien rpad nenn MapkoB-
CKOM C y4eTOM BCEX HAIIUX NPEATIONOKEHUH.

CymmMma BeposiTHOcTell Py o3Hauaer, uto mroGast
€IMHOBPEMEHHAss KOMOMHAIMS YCIICIIHOTO BO3JCH-
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CTBHSI KHOEPYTPO3BI M HEYCIEITHON MOIBITKHA OTpaske-
HUS € CHCTEMOM 3alUTHl HH(POPMAIUK TPUBOJUT CH-
CTEMY K OJTHOMY U3 0€3BO3BpPATHBIX KOHEUHBIX COCTOS-
HUM, XapaKTepHu3yIole BEIX0J] CUCTEMBI U3 CTPOSL.

Safe State

A 4

A 4

Damage by 1-st
threat

Damage by i-th
threat

h 4

Damage by /-th
threat

Puc. 1. Moodenv nosedenus cucmemol, n006epearwyeiics Kubepyepo3am.

HetpynHo BuaeTh, 9T0 BEpOATHOCTh HAXOXKICHUS
CHCTEMBI B 0€30IaCHOM COCTOSHHHU, XapaKTepU3ylo-
IIEeMCsl OTCYTCTBHEM KHOEpYIpo3, ONpeneiseTcs cie-
IYIOLIM 00pa3oM:

P,=1-P,.

31ech ke AN COXpaHeHMS (DyHKIMOHAIBHOCTH
CHCTEMBI HEOOXOAMMO, YTOOBI 1T BCEX yIpo3 BHIMOJI-
HSJIOCH OJIHO M3 CIENYIOIIUX YCJIOBHH: OO Heynau-
Hasl IOTIBITKA Pean3aliy yrpo3sl, IM00 yCHeuHas no-
MIBITKA €€ OTPaYKEHHS.

Martpuna nepexoaHbIX COCTOSHUI OyJeT BBITIISA-
JIETh CIEAYIOMUM 00pa3oM:

Ps P Pay
(o o .. 1
=% o . 1
00 . 1

Kak BUIHO u3 MAaTpHIbl, BO3JCUCTBHE I-TOM
YTPO3bI H OJHOBPEMEHHO HEYCIICITHAS TIOIBITKA €€ OT-
pakeHHsI IPUBOMAT CHCTEMY B KOHEYHOE 0e3BO3Bpart-
HOE COCTOSIHHE.

I1l. Onpenernenue akTyaIbHBIX KHOCPYTPO3

Jns MonenupoBaHMs TOBEIEHUN OINKUCAaHHOU
BEIIIIE MOJICTH OBLT IPUMEHEM IIPOTPaMMHBIH MTPOAYKT
“MatLAB”. O mo3BOIIsIeT TMPOBOIUTH MOJEIHAPOBA-
HUSI TIOBEJICHUS] CHCTEMbI C BXOJHBIMH MMapaMeTpaMH |
u r. [IpoBoxs 6obIIOE KOTUYECTBO pa3 MOACIHPOBa-
HUE TTOBEICHUS CHCTEMBI, KaXKIBIH pa3 OyJaeM cUNTaTh
BEIMYHMHY | — BpeMs JI0 BBIXOJ]a CUCTEMBI U3 CTpos. 3a-
TeM, UMes MaccuB u3 K 3HaueHust T, MOKHO ¢ OONBLION
TOYHOCTBIO TOCYHTATh BEIMUYMHY MaTEeMaTHUYECKOTO
oxumanus m[T]:

m[T] = - 3¥_, T;.

B kadyectBe mpumepa pacCMOTpUM HH(OpPMAIH-
OHHYIO CHUCTEMY IEPCOHAJbHBIX JAaHHBIX, YTPO3bl U
CpEeJICTBA 3aIlUThl BHIOPAHBI TOJBKO B KAa4E€CTBE MPHU-
Mepa, Ha IMPaKTHKe, 0e3yCIOBHO, HX KOJIMIECTBO OyAeT
3HAYUTENIHHO BBIIIE.

Tabmuma 1

AKTyaJ’l])H])le Rnﬁepyrpmn,l 1 CPeACTBA 3AIUTLI JISl UX OTPAKCHUSA

IAKTyaJIbHBIE KHOEPYTPO3bI

CpencTBa 3aiuThl

'YBN.034: Yrpo3a HCTIONB30BaHus C1ab0CTeH MPOTOKO-
ITOB CETEBOI0/IIOKATEHOI0 OOMEHa JaHHBIMU;

MpOTrpaMMHO-aIIapaTHIA KOMIUIEKC 3aIlIUTHI HH(OpMa-
i «ViPNet Coordinator HW 4» (manee mo Tekcty —|
C3U Nel);

'YBU.130: Yrpo3a moaMeHbl COIEP)KUMOTO CETEBBIX pe-
CypcoB;

MPOTPaMMHBIA ~ KOMIDIEKC  3alIMThl  MH(OpMAaImu
«ViPNet Client 4» (manee mo Texcty — C3U Ne2);

YBU.131: Yrpo3a moaMeHsl CyOBEKTa CETEBOTO [10-
cTyma.

Moxysie MD cpeactsa 3amuThl mHbOpMarmu «Secret Net
Studio» (manee mo texcry — C3U1 Ne3).

BepOHTHOCTI/I peaim3anu Ka)K,HOfI Yrpo3bl, a TaKiKE BEPOATHOCTHU OTPAKCHUSA YIPO3bl CPEACTBAMU 3aIIUTHI

MPUBEICHBI B Ta0OIHIE 2.

Tabuma 2

BeposiTHOCTH BO3/eliCTBHIl M IAPUPOBAHMI{ YTpo3 HH(POPMALHOHHON (6e30MACHOCTH

BepositHocTh oTpaxkenust | BepositHocTh oTpaxkenust | BepositHocTh oTpaxkeHust

BeposarHocTs pea-

VYrposa yrpo3sl ¢ nomouibio C3U | yrpo3ssl ¢ nomounsto C3U | yrpossl ¢ nomorisio C31
JIM3aLUH yTPO3bI Nol No2 No3
YBI.034 0.5 0.4 0.7 0.6
YBU.130 0.6 0.4 0.7 0.6
YBU.131 0.4 0.6 0.3 0.4
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Hcnonb3yss MMHUTALIMOHHYIO MOJIENb B KayecTBe
TECTUPOBAHHSI CUCTEMBbI 3aIUThI, ObUIH MOTYyYCHBI CIIe-
JTYIOIIHE PE3YIIbTaThI:

o (N;) =1.2276;

o (N,) =1.6395;

o (N;) =1.4758.

Hcxoist M3 TONYyYeHHBIX PE3yabTaTOB, MOXHO
CeTaTh BRIBOJI, UTO IJIsI JAHHOTO Habopa yrpo3 Hanbo-
nee 3(QeKTUBHBIM CPENCTBOM 3aIlUTHl OyHeT fB-
JSITBCSI TIPOrPAMMHBIA KOMILJICKC 3aliuThl HH(OpMa-
nuu «ViPNet Client 4».
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OLIEHKA BBICTPOJENCTBHUS UHTEJJIEKTYAJIBHOU CUCTEMBI CTPYKTYPHO-
IMAPAMETPHYECKOI'O CUHTE3A BOJIbIINX JUCKPETHBIX CUCTEM C
®UKCUPOBAHHBIMU U IMHAMUYECKUMHU MEKKOMIIOHEHTHBIMH CBSI3SIMUA HA
OCHOBE TEHETUYECKHX AJITOPUTMOB IO/l YIIPABJIEHUEM UCKYCCTBEHHOM
HEWMPOHHOWM CETU U TEXHOJIOTUU GPGPU

Petrosov D.A.
Financial University under the Government of the Russian Federation

ESTIMATION OF THE PERFORMANCE OF THE INTELLIGENT SYSTEM OF THE
STRUCTURAL-PARAMETRIC SYNTHESIS OF LARGE DISCRETE SYSTEMS WITH FIXED AND
DYNAMIC INTER-COMPONENT LINKAGES ON THE BASIS OF GENETIC ALGORITHMS AND

GP GPU TECHNOLOGY

Annomauyus.

B cmampwe nposobumcg AHAIU3 NOBLIUICHUA 6blcmp0()e1ftcm6u}z UHMELTIEKMYAJIbHbIX CUCMEM, HANPABIeHHbLX
Ha peuwieHue 3a0ayu CMpyKMypHO-NAPAMEMPULECKo20 CUHMe3a DOIbUUX OUCKPEMHBIX CUCIEM C (DPUKCUPOBAH-
HBIMU U OUHAMUYECKUMU MENCKOMNOHEHMHBbIMU CEA3AMU HA OCHOGE adanmupoeaHHblx ceHemuyecKux ajieopum-
MO8 no0 ynpagieHuem Mooeiu UCKYCCMEEHHOU HEelPOHHOU Cemu U NPOSPAMMHOLL peanuzayueli ¢ nPUMeHeHUuem
mexnonocuu GPGPU. B pabome npueedenvl pesyiomamol 6bIHUCIUMENbHBIX IKCHEPUMEHMOE NO CUHMEe3Y KOM-
NOHEHMO8 NAMSAMU, CROCOOHBIX NPeobpPA308bI6AMb 3A0AHHBIU BXOOHOU BEKMOP 68 mpedyemvlil 8bIXOOHOU, NPu
IMOM Y4umovbleaenmcs 603MOHCHOCMb USMEHEHUS ceazell Me:»cay ajlemermamu cucnmemsl U napamempos d)ka’L;uO-
HUPOBAHUA (8 Kayecmae napamempos emMenmo8 paccmampudaemces Hauanvbhoe cocmosnue mpuezepa: 0 unu 1).

Abstract.

The article analyzes the increase in the performance of intelligent systems aimed at solving the problem of
structural and parametric synthesis of large discrete systems with fixed and dynamic inter-component connections
based on adapted genetic algorithms under the control of an artificial neural network model and software imple-
mentation using GPGPU technology. The paper presents the results of computational experiments on the synthesis
of memory components capable of converting a given input vector into the desired output, while taking into account
the possibility of changing the relationships between system elements and functioning parameters (the initial state
of the trigger is considered as the parameters of the elements: 0 or 1).
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Knrouegwvie cnoea: cucmemmuiii aAHAIUu3, cmpykmypHo—napaMempulteCKmZ CUHmMe3, UHmelleKmyaivbHas uH-
POPMAYUOHHAS CUCTNEMA 2eHeMUYeCKULL ANI20PUMM, UCKYCCMEeHHas HelipoHnas cemb, mexnono2uss GPGPU.,
Keywords: system analysis, structural-parametric synthesis, intelligent information system genetic algorithm,

artificial neural network, GPGPU technology.

3ajaya CTPYKTYpHO-IIApaMETPUUYECKOTO CHUHTE3a
OONBIINX JAUCKPETHBIX CHCTEM C (DUKCHPOBAHHBIMU U
JMHAMUYECKHUMH MEKKOMITIOHEHTHBIMU CBSI3SIMU SIBJISI-
€TCsI IOCTaTOYHO TPYAOEMKOH ake ISl COBPEMEHHBIX
BBEIYUCITUTENBHBIX MAIIMH W  CYNEPKOMITBIOTEPOB.
CH0XHOCTH BEIYUCIICHHH CBS3aHa ¢ OONBIINM KOJIMYIe-
CTBOM KOMOWHAIMi KOMIIOHEHTOB, MEKKOMIIOHEHT-
HBIX CBSI3€H M MapaMeTpoB (PYHKIHOHHUPOBAHHSI KOM-
MOHEHTOB. Takoro poja 3aJayu MPaKTUYECKH HEBO3-
MOJKHO PEUINTh MYTEM MPSIMOTO Tepedopa, MO3ITOMY
CTaHOBUTCS IEJIECO00pa3HBIM pa3pab0oTKa HOBBIX Ma-
TeMaTU4EeCKUX MOJIeNIel U METOZ0B, KOTOPHIE HAIPaB-
JIEHBI Ha YMEHbIIIeHHe Beuucienuii. Kpome matemaTu-
YECKOT0 pelleHHs NAaHHOW 3a/ayl aKTyaJbHBbIM SIBIISI-
eTcst pa3paboTKa HOBBIX TEXHOJIOTHH ammmapaTHOW M
MPOTPAMMHOM peanm3anui. B cOBpeMeHHBIX HCCIIeno-
BaHUSAX PEIICHUS 3aa4d CTPYKTYPHO-TIapaMeTpuye-
CKOTO CHHTE3a YUeHBIE MPeUIaratoT pemaTh ¢ puMe-
HCHHEM HHTEIUICKTYaIbHBIX METOJOB, K KOTOPBIM OT-
HOCATCSI DBOJIONHOHHBIE Mporenypsl. OmHHM ©3
HaINpaBJICHUI B 001aCTH HHTEIUICKTYaIbHBIX METO/IOB,
B KOTOPBIE BXOJAT IBOJIOIUOHHBIE MIPOLEAYPHI, SIBIIS-
I0TCS TE€HETHUYeCKUe anroputMel. llpuMeHeHue naH-
HOTO TMOJX0/a TpeOyeT MpOoBeCHUsI MPOLIETYPHI aiar-
Talyu, KOTopas BKIOYaeT B cedsl MoJ00p onepaTopoB
Y HACTPOMKY MapamMeTpoB UX (YHKIMOHUPOBaHUSL. [1-
3]

CHOXHOCTD aJamlTaliil TEHETHYECKOTO ajro-
pHUTMa B pEIICHIH 33]Ia91 HHTEIUIEKTYyaIbHOTO CHHTE3a
3aKITI0YAeTCs B TOM, YTO HE BCETIa U3BECTHA IPEAMET-
Has 001acTh, B KOTOPOH OyIeT MPUMEHSATHCS WHTEI-
JIEKTyallbHasl CHCTEMA, a TaKkKe B TOM, YTO B XOJI€ pa-
0OThI TEHETUYECKOTO AITOPUTMa BO3MOXKHBI 3aTyXa-
HUS, TpeXIeBpEeMEHHas CXOJWMOCTh U JIpyrue
«y3KHue» MeTa. BbIX0JIoM M3 JaHHOH cUTyaluu SBIIs-
€TCsl TPUBJICUCHUE JKCTEepTa JJIsl HACTPOUKH PabOTHI
HBOJIFOIIMOHHO NMPOIeAYpHl WK pa3paboTKa aganTUB-
HOW CHCTEMBI YIIPABIICHUSI TEHETHYCCKUM allTOPHUT-
MOM.

B pabotax [4, 5] ObIIO IPEATIOKEHO HCITOIE30BA-
HUE MCKYCCTBEHHON HEMpPOHHON ceTH B KayecTBE
HAJCTPOMKH yNpaBJieHUs HAJl TEHETUYECKUM aJTOPUT-
MOM, JaHHas HaJACTpOilKa MO3BOJIMJIA: COKPATHUTh
BpEMS CHHTE3a PeIeHMIA;, n30eraTh 3aTyXaHHs dBOJIO-
IIMOHHOH TIPOIIEAYPHI; CIIOCOOCTBYET BBIXOY MOMYJIsi-
[IUU U3 JIOKAILHOTO SKCTpeMyMa | T.1I. IcKyccTBEeHHas
HEHUpOHHAs CeTh KOPPEKTHUPYET MapaMeTpbl (yHKITHO-
HUPOBaHUsSI OTEPATOPOB TEHETUYECKOTO aJITrOpHUTMa
HENOCPEACTBEHHO B MpPOLECCE, T.€. U3MEHSET UX pas3-
PYLIAONIYI0 CIIOCOOHOCTH, YTO MO3BOJISIET YIPABIATH
COCTOSIHUEM TOMYJISIUUU U BIMATH Ha CXOJUMOCTD T'e-
HETHUYECKOI0 alropuT™Ma.

[Tpn mporpaMMHO# peanH3anuy Ienecoo0pasHo
HCIIONB30BaHUE COBPEMEHHBIX MOIXOA0B, KOTOpHIE
MO3BOJISIOT YBEIHUUUTH KOJMUECTBO BEIYUCIUTENEH Oe3
CYIIECTBEHHBIX MaTepHAIbHBIX 3aTpar. K Takum Tex-
HOJIOTHSIM MOKHO OTHECTH BBIYHCIICHHS Ha rpadmude-
CKMX BBIUHCIHTEISX. B pabote [6] ObIH mpoBeneHE
pacdeTsl B COOTBETCTBHH C 3aKOHOM AMaana, KOTOpbIe
MOKa3aJIy, 9YTO JAAHHBIH MOJXOJ, TMTO3BOJISET MOBBICHTH
ObBICTPOJICHCTBHIE IPOrPAMMHOTO CPEJICTBA B TPH pa3a.

B Tabmuue 1 mokaszaHel pe3yibTaThl BBIYHCIIH-
TENILHOTO JKCIIEPUMEHTa Ha OCHOBE Pa3pabOTaHHOTO
IIPOrPaMMHOTO CPEJICTBA, PEATU3YIOILET0 NPeII0KeH-
HbIe B paboTax [4-6] Moaeneil u METOI0B ¢ IIpUMEHE-
HUEM MCKYCCTBEHHOM HEHPOHHOH CETH B KAauecTBE
YIpaBIsIONed HAACTPOWKN HaJ aJalTHPOBAaHHBIM Ie-
HETHYECKUM AITOPUTMOM, MOJEINPOBAHNE OBLIO BBI-
TIOJTHEHO C UCIIOIb30BaHUEM MAaTEeMaTHIECKOW TEOPHHU
cereil [lerpu.

Jis mporpaMMHON peanu3aliy HCTIOIb30BaJICs
BBICOKOYPOBHEBBIIT SI3bIK IporpamMmupoBanus Python c
MOJKIIOYEHHEM  CICIHATIU3UPOBAHHOTO  IIaKeTa
Accelerate, kKoTopsIil mpeaaraeT MHOXECTBO (YHK-
nuit qa yckopenuss GPU ¢ nomorsio NVIDIA GPU.

B xauecTBe SKCIEpUMEHTAJIbHBIX IaHHBIX HC-
TMOJIb30BAIMCE: MOieNny 31eMeHToB namsatu (RS, Du T
TpUrrepsl) Ha ocHoBe ceteil Iletpu [5]; BxoaHO Bek-
Top —1010 0010 1000 1011 0011 0010 1011 1011 1011
1010 0111; Berxoguoit Bextop — 0010 0111 0010 1011
00110111 10110010 1011 1010 0111; oneparops! re-
HETHYECKOTO aJlTOpPUTMa — CEJNIeKIHs, CKpEIIMBaHUE,
MyTanusl U peayKIus; HadalbHble TapaMeTpsl (QyHK-
IIHIOHUPOBAHUS OINEPATOPOB TI'E€HETUYECKOTO aJro-
pUTMa — pyJETOYHAs CEJIEKLUS; OJHOTOYEUHOE CKpe-
UIMBAaHUE, OJHOTOYCYHAsT MyTarus; peaykius — 50%
JYYIIAX 0cO0eH OCTaeTcs B MOMYJISAINH;, Pa3MEPHOCTh
CHHTE3UPYEMOI CHCTEeMBI, CIIOCOOHOH 00padoTaTh 3a-
JAHHBIH BXOJHOM BEKTOp B TpeOyeMbIil BBIXOJHON —
22x10; T cBsi3elt (MEXXKOMIIOHEHTHAS [THHA) PHUKCH-
pOBaHHAs M INHAMHUYECKAs.

BeraucianTenbHBIA 9KCIIEPUMEHT MTPOBOAMIICS Ha
cnenyromem obopynoBanuu: Lenovo ldeaPad L340
Gaming; mpoueccop Intel Core i5-9300H @ 2,4 GHz;
O3y 8 Gb; SDD 512 Gb; Bumeokapra Nvidia
GEFORCE GTX 1650 4 GB.

BbruncuTeNnbHbIN SKCIEPUMEHT CUUTAETCSI OKOH-
4eHHBIM TIpu 00paboTke 100 moxoJeHUHN MOMYJNISAINH,
9TO J1aeT BO3MOXHOCTH OIIEHUTH BPEMs, MOTPaueHHOE
Ha MOMCK PELIEHUI M KOJWYECTBO HaWJACHHBIX pellle-
HUH.

Pe3ynbrarbl BBIYMCIAMTENBHOTO 3KCIEPUMEHTA
TIpUBeJICHbI B Tabme 1.


https://developer.nvidia.com/anaconda-accelerate
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Tabuumna 1
Pe3yabTaThl BBIYHCIUTEIbHOI0 YKCIIEPHMEHTA
. Intel Core i5-9300H GB @ 2,4 GHz + Nvidia
Intel Core i5-9300H @ 2,4 GHz GEFORCE GTX 1650 4GB
No DukcUpoBaHHbIE MEX- |[{[HHaAMUUYECKHE MEXKKOM-| (DUKCHPOBAHHBIE MeX- |J[[HHAMUYECKHE MEKKOM-
KOMIIOHEHTHEBIE CBSI3U [TIOHEHTHEIE CBA3HU KOMIIOHEHTHBIE CBSI3U IIOHEHTHEIE CBS3HU
i, c. N, mr. i, c. N, m. i, c. N, mr. i, c. N, m.
1. 168,4 0 680,6 0 63,13 1 238,87 0
2. 174,1 0 703,4 0 62,03 0 247 .47 0
3. 165,8 1 671,2 0 62,27 4 237,73 1
4, 163,2 0 656,8 0 57,40 1 227,93 1
5. 180,3 0 728,2 0 63,10 0 256,73 1
6. 190,8 1 767,2 0 69,60 1 269,73 0
7. 220,4 2 889,6 0 77,47 0 308,53 0
8. 160,3 0 648,2 1 60,43 3 230,07 0
9. 176,9 0 714,6 0 65,97 1 247,20 0
10. 194 0 781 0 67,67 0 273,33 0
11. 178,5 0 719 0 63,50 0 251,67 0
12. 194,4 1 781,6 1 67,80 0 271,53 1
13. 186,4 0 750,6 0 65,13 1 261,20 1
14. 177,5 0 717 1 63,17 1 253,00 1
15. 188,2 0 760,8 0 67,73 0 262,60 1
16. 200,3 0 808,2 0 70,77 0 277,40 1
17. 190,2 2 767,8 0 69,40 1 263,93 1
18. 160,4 0 646,6 0 56,47 1 228,53 0
19. 195,3 0 789,2 0 70,10 4 271,07 0
20. 194 0 782 1 68,67 1 273,67 0
21. 176,3 0 709,2 0 61,77 1 247,40 0
22. 172,9 0 695,6 0 64,63 0 239,87 0
23. 167,4 1 673,6 0 59,80 1 233,53 0
24. 178,7 0 722,8 0 64,57 0 254,93 2
25. 194,3 0 782,2 0 71,77 2 270,73 1
26. 183,5 0 742 0 64,17 2 259,33 1
27. 220,2 3 886,8 0 80,40 0 309,60 0
28. 186,7 0 751,8 0 69,23 1 262,60 1
29. 197,1 0 793,4 0 72,70 3 275,47 1
30. 170 0 688 0 63,67 3 239,33 2
Cpennee| 183,55 0,37 740,3 0,13 66,38 1,1 257,8 0,56

Ha ocHoBe ITpoBeA€HHOT'0 BBIYHCIUTENBEHOTO 3KC-
MEpHUMEHTa MOYKHO TOBOPUTH O TOM, YTO NPH HCIIOJIb-
30BaHUM MOJIEIIM MCKYCCTBEHHOM HEHWPOHHOH ceTu B
KauyecTBe YHPaBIISIOMIEH HaJCTPOHKH HaJ aganTHpO-
BaHHBIM TEHETHYECKHUM AaJTOPUTMOM M TEXHOJOTHH
GPGPU na0mogaercsi MOBHIIICHHE OBICTPOACHCTBHS
MHTEJUIEKTyaIbHOM CHCTEMBI, a TaXKe BO3PAcTaeT KOJIU-
YECTBO BAPHUAHTOB MOJIENEH OOJIBIION TUCKPETHON CH-
CTEMBI, yIOBICTBOPSIIONINX KPUTEPHUIM HOUCKA.

Baaronapuocrn: Pabora BbINONHEHA NpU TOA-
nepxke rpanta POOU: Ne 18-07-00634-A
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HPUMEHEHHUE IIPOT'PAMMBI VIDEOSCRIBE JJ151 CO3JJAHUS CKPAWB-KOHTEHTA
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USE THE VIDEOSCRIBE PROGRAM TO CREATE SCRIBE CONTENT

Annomauus.

B cmamve nokazano npumenenue npoepammol VideoScribe 0nst cozoanusi ckpaiib-konmenma. [lpusoosmces
unmepeiic npoepammul u npumepsl 06IACMeEll ee UCTIONb306AHUS.

Abstract

The article shows the application of the VideoScribe program for creating scribe content. The program in-

terface and examples of areas of its use are given.

Knroueewte cnosa: VideoScribe , ckpatibune, co30anue npeseHmayuil, cKpatio-euoeo.
Keywords: VideoScribe, scribing, creating presentations, scribe video.

Bo Bce BpeMeHa 4enoBeK NPeAnouTeT sipKuil, Tu-
HAMHWYHBIA ¥ BBI3BIBAIONIUI HEOOJBIIONW BUAEOMATE-
pHai, KOTOPhIil He OTHUMET MHOTO BPEMEHH, HO JacT
TOYHYIO ¥ HYXHYIO HHGOPMALMI0 HEOOXOIUMYIO
MOJIB30BATEIN0, OOBIYHOMY HAIMCaHHOMY TEKCTY,
MyCTh Jake MH(POPMAaIHs, MPeJCTaBlIeHHAs B TEKCTO-
BOM BapHaHTe paz0aBiicHa pa3IMYHBIMU WILTFOCTPALIU-
ssMmu. Ha cerogHsiuHuii 7eHb BUIECOPOIUKH 110 CPaBHE-
HUIO C JAPYTMMHU BHUJIaMHU KOHTEHTA NEMOHCTPHUPYIOT
BBICOKHE OTKJIHKH ITyOnnku. [1ombp30BaTens X0UeT mpu
MUHHMAIBHBIX YCHIIMSIX MOMYYUTh MaKCUMyM HH(OP-
Marmu. VIMEeHHO 3TO gBJseTcs MoKa3aTesieM TOro, YTo
BHJIEO0, B OCHOBE KOTOPBIX 3aJI0KEHBI HHTEPECHBIE 3a-
XBaTHIBAIOINE CIOXKETHI U JIEMEHTHI, CTPEMHUTEIHHO
HaOpaJy NOMyJISIPHOCTH U SIBIISIFOTCSL OJTHUM U3 CaMBbIX
3¢ GEKTUBHBIX CIIOCOO0B MPUBJICYSHHS CITyIIATENs.

CkpalfOMHr 3aBOEBaj MOMYJIAPHOCTH BO BCEM
MHUpE KaK CpeACTBO AJISl CO3JaHusl NpEe3eHTaluld Npu
nomMou Buzyanuzanuu. Ha ceronnsmHuil neHp sta
METOJHMKA CTAHOBUTCS BCE OoJiee 1 Oolee MOIyIsIpHOI
u B Poccun. Takast TeXHOJIOTHSI MOKET OBITh IMOJIC3HA
CHCIHAIKNCTAM B PA3IUYHBIX cepax mpodeccrHoHalb-
HOH JIeTeNTbHOCTH, ON3HEC-TIPOEKTAX, IIPE3EHTATOPaM,
BBICTYTIAIOIINM C TOKJIQJIaMH, a TAK)Ke B 00pa3oBaTelb-
HOM Tiporiecce. TexHUKa CKpallOMHra OYeHb yq00Ha
JUUISL BEJICHUS! THEBHUKOBBIX 3amnucei. J(axxe mpocromy
00BIBaTEITIO 3T METOANKA IIOMOYKET B PEIICHUH MTOBCE-
JTHEBHBIX 3a7ad.

HecMoTps Ha cBOIO HPOCTOTY, CKpaiOMHT cero-
JIHS OTHOCHTCS K TIEPEJJOBBIM CIIOCO0aM Iepeiadn Ma-
tepuana. CkpalOWHT-TEXHOJIOTHH CETOJHS WHTEpe-
CYIOT HE TOJIBKO NoTpeduTenei nHpOopMaIiy, HO U CO-
3matenei npeseHtanuii. CrnenuanucTsl B oomactu PR-
TEXHOJIOTHI U MapKETUHIa TAKXKe MPOSBIISIOT HHTEPEC
K JaHHOMY UHCTPYMEHTY.

Jng co3maHusi Takoro KOHTEHTA MCIIOJIb3YETCs
0opIIOE KOJMYECTBO MPOTpaMM M yTWIHT. HekoTto-
pBIe U3 HUX TUTaTHBIE, €CTh YCIOBHO-OECTIIaTHEIE, €CTh

abcoiroTHO OecruiaTHbIe. Y Ka)KIoW MpOrpaMMmbl €CTh
CBOH (yHKIMOHAN, ocobeHHOCTH. Cpeiu HUX MOJb3Y-
ercst OONbLION TMOMyJSIPHOCTBIO mporpamma  Vide-
oScribe. PaccMOTpuM ee XapakTepHCTHKH.

VideoScribe mpezcraBnsier co0oil NpuiIoKeHHE,
MIPEACTABISIONIEE BO3MOKHOCTh CO34aBaTbh Pa3HO00-
pasHble Tpe3eHTalu W BHAeO. biaromaps naHHOH
IporpaMme MOXHO 0e3 Impo0iieM CMOHTHPOBAaTh aHH-
Malliy U3 KapTHHOK, Tpa(uKy, TEKCTa U MY3BIKH.

Ecnm HyHO cO37aBaTh 3KCKIIIO3MBHYIO IIPE3CH-
TallMIo, TOTAA CTOMT BOCIIOJIB30BAThCA JaHHOW MpO-
rpaMMoii. B Hell ecTb BCce MHCTPYMEHTHI IS 3TOTO, a
TaKke OOJNbIIOE KOJIMYECTBO YXKE 3aroTOBIECHHBIX
11a0JIOHOB CaMbIX Pa3HBIX MpenMeroB. B mporpamme
00JIBILIOE KOJIMYECTBO WHTErPHUPOBAHHBIX [IA0JIOHOB
00BEKTOB, U3 HUX BO3MOXKHO 1MOI00PATh Ty WA HHYIO
3arO0TOBKY IOJ] OTIPEICTICHHYIO TEMY.

Peanm3oBaHa BO3MOXXHOCTb OOMEHHMBATHCS IIPO-
eKTaMH Yepe3 o0JadHoe XpaHWIHIIe 1 corcetu. [Ipo-
rpamMMa COJIep)KUT B ceOe KOHTEHHEep MOieIIei, B KOTO-
POM HaxonIsTCs HMHTETPUPOBAaHHBIE OOBEKTHL, M HX
JIETKO MOYKHO Oy/IeT aHUMHPOBATh.

VideoScribe mo3BossieT 3KCIOPTUPOBATH PAOOTHI
B PPT-mokymeHTEHI, BHICOPOIHKH. MOXXHO peIaKTHPO-
BaTh 00BEKTHI B HHTEpdeiice n HaKIaAbIBaTh 3 (EKTHI.
PeannzoBana ¢pyHKIHA 3arpy3KH COOCTBEHHBIX Irpadu-
YECKUX 0OBEKTOB.

O6meH mpocToit. [TpoeKT MOYKHO OTepaTUBHO BbI-
Ipy3uTh B OOJIAYHOE XPaHWINILE WM COIHATbHBIC
ceru. [Tonp3oBarensm npeiaraeTcss MHOXKECTBO 1a0-
JIOHOB, HMIMPOKHHA accopTUMeHT crieipddexToB. Ecnn
TI0JIb30BATENb 3aX04ET, OH BCETr/la MOXET OITyOJIMKO-
BaTh TOTOBBIH ITPOEKT B MHTEPHETE.

Kak n mob6as nporpamma, VideoScribe nmeer
CBOM IpeMMyIIEeCTBa W HemocTaTku. K mpenmyine-
CTBaM MOXXHO OTHECTH TO, YTO B TIPOrpaMMe €CTb
OTPOMHBIN Habop 00BekToB. MHTEpdetic paspadboTan
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TaKUM 00pa3oM, YTO HayIUThCA paboTaTh C MPOTpam-
MOH MOJXKET Ja)kKe U HOBUYOK.

Taxoke, MOXKHO BBIKJIAJbIBAaTh BHICOKOHTEHT B
cetb. Korga mnporpaMma ckadeHa, I0JIb30BaTelsIM
MPEIOCTABIISIETCS] TIOJIHBIE MHCTPYKLUH 10 padoTte C
Hell. U korna oHa 3amyckaeTcs, BKIroUaeTcsi 00yJaro-
U BUACOPOJIHK 110 MPUMEHEHHIO TPOrpaMMBl.

Yro kacaeTcss HEAOCTaTKOB, TO MporpamMma IuiaT-
Has, XOTs €€ [I€Ha HECKOJIbKO HIDKE, YEM y aHaJIOTHd-
HBIX IIPUJIOKEHUM.

[epefizeM k TTTaBHOMY BOIIPOCY, KaKUM 00pa3oM
¢byukunonupyet nporpamma VideoScribe?

CHauaa He0OXO0AUMO TIPOUTH PETUCTPAIIIO HITH
aBTOPU30BaThCsl Yepe3 akkayHT B (eiicOyke. [Ipuio-
JKEHUE akTHBUpyeTcs. MHTepdelic Bu3yaibHO pasje-
JIeH Ha HECKOJIbKO 4JacTeil. B BepxHell wacTu Haxo-
JIUTCSI TIaHEeNIb WHCTPYMEHTOB CO 3HAYKaMU Pa3HO00-
pa3HbIX JelcTBUH. B cepenuHe 1oOKasblBaeTcs
PacIOIOKEHUE JIEMEHTOB B Kajipe. B HukHel yactu
0TOOpakeHa BpeMEHHasI IIKaa.

VYTpaBnsTh CXeMOH pa3MeIneHHs MOXHO UCTIOJb-
3ysl MBIIIb — MEHIETCS MECTOIIOJIOKEHHE O0BEeKTa

’ VideoScribe

OOBIYHBIM TepETACKUBAHUEM. 3aMEHY CIaiIoB MPOBO-
JT TIOCPENCTBOM TalM-JIMHUM B HUXKHEH 4acTH OKHa
MIPOTPaMMBI.

I'0TOBBII MPOEKT HOTOM MOKHO COXPAHSTH B (hup-
MeHHOM (opmare mHpoeKkTa WIH SKCHOPTHPOBAThH B
PPT-mpesentanmto. JlocTymHa BO3MOXKHOCTH OBICT-
poro mapuHra padoT B oONadyHOE XpaHWJIMIIE WA
COIICETH.

Korpa cnaiig co3man, nmporpamMma HauMHAaeT HUX
pucoBaTh. JTO (PHIIKa IPOTPaMMBI, BMECTO KJIaCCHYE-
CKMX TIEPEeX0J0B, KOTOpPHIC IMOJB30BATEIAM HE Hpa-
Bsarcs. Craiiipl HOSBISAIOTCS TaK, CIIOBHO X HAPHCOBAI
XYIOOXKHHK Tiepen 3putensmu. CHadajga €CTh TOJBKO
JIMCT, 3aTeM IOSBISIETCS pyKa M MapKep, U OH yXKe pH-
CyeT Bce HeoOxoaumoe.

®dopmMaToB 3KcIopTra B MPOrpaMMe MHOXKECTBO.
[Ipe3eHTanuu naxxe BO3MOXHO nepeBoanTb B HTMLS,
a 3aTeM pa3MeCTUTh B BUJE BeO — cTpanuipbl. EcTb dop-
MaThl 11 BOCOIPOU3BCACHNA HA MOPTATUBHBIX I'aJl’Ke-
TaxX. YTOOBI CO3aTh HOBBIM MPOEKT HAIO0 HaXKaTh ITy-
CTOH MPSMOYTOJBHHUK C KPECTUKOM.

5 :3} @

1 - Co3anne HOBOTO TIPOEKTA,;
2 - TlepenicTHIBAHKE BKIAIOK C IPOEKTAMHU;
3 - O0IKe HACTPOMKH.

Xorare yaHats Gorsive
o paGare ¢ napTHEmam?

WMATE COBUKY:

Cnocofel pacHpy THH
NapTHEPCHMX TOBAPOB

AW

Ha mycToMm XoscTe MOXHO J00aBIATh JIEMEHTHL.
Ux 2. Kaptunku u Haanucu. st Kaxxao0ro u3 HUX Mpo-
rpaMMa co37aeT MUHHU-BKJIQJKy B HW)KHEW NaHeIu
okHa. Ha xaxmom ortame co3iaHusi Npe3eHTaluu
MOYHO COXPAaHATh TEKYIIUN BapHaHT,

@@ [>] &

ity T
e

Cnocobsl pacpytin |
panTetposn Toaapcal

P

,Cou.cetm

ne Xou

BcraBka kapTUHKH
BcraBka Haanucu
CoxpaHeHue NpoeKTa
BO3BpAaT K Ha4aJIbHOMY OKHY
MuHU-BKIaAKY I HACTPOUKH [TapaMeTpPOB U
penaKTUPOBAHUS

agbrwbdE

C moMonIpro JaHHOH MPOTPaMMEI YIaeTcs OBICTPO
CO3J1aBaTh pa3HOOOpa3HBIC CKPAO-BHUIICO U MPE3CHTA-
LMY OTJIMYHOTO KauecTBa, KOTOPbIE MOYKHO MCIIOJIb30-
BaTh, HANPUMEP, NPU OOYYCHUM INKOJBHUKOB U CTY-
JIGHTOB, CO3/aBas HAIJLSIAHBIA KPAacOYHBIM MaTepuai
JUTS HECTAHIAPTHBIX YPOKOB.
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SYNTHESIS OF METAL COMPLEXES OF 2,4-DINITROPPHENYL GLYCINE AND 2,4-
DINITROPPHENYL-a-ALANINE WITH COPPER (Cu?)

Annomauusn

B HacmosAwee epemMs 3Ha4umeslbHo paseueaemcs Met)LH/ﬂlHCKa}l qbapMaszoeuﬂ noo Hazsanuem MUKpOI1€e-
MEHMOJI02USL KOMNJICKCHBIX COCOUHEHULL HA OCHOBE amMuHoKucion, buo2enmvix Op2aHUYeCKUX Kuciom u Maxkpo-,

MUKPOITEMEHMOB.

Omo Hayunoe ucciredosanue maxce npedcmasisiem codool UHGOPMaAyuo 0 npou3BoOCmee KOMHIEKCO8
PA3TUYHBIX AMUHOKUCTOM C UOHAMU MEMAN08 U U3YUeHUU UX CEOUCTS.

Annomayus

At the present time, medical pharmacology is developing significantly under the name of microelementology
of complex compounds based on amino acids, biogenic organic acids and macro-, microelements.
This scientific research also provides information on the production of complexes of various amino acids

with metal ions and the study of their properties.

Knrouesvie cnoeo: amunokucnoma,
ounumpogenun-o-aranun, UK cexmp

MUMYUH, ATAHUH, KOMNJIEKC,

2,4-0unumpopenun enuyun, 2,4-

Keywords: amino acid, glycine, alanine, complex, 2,5-dinitrophenyl glycine, 2,4-dinitrophenyl-a-alanine, IR-

spectrum.

AMUHOKHUCIIOTHI K&K OCHOBHBIE COCTABHbIE YaCTH
0eNKOB y4acTBYIOT BO BCEX JKM3HEHHBIX MpoIleccax
Hapsily ¢ HYKJIEHHOBBIMU KHUCJIOTaMH, YIJIEBOJAMH U
munugamu. [lpu nonagaHuum B KUBOW OpraHuU3M amMu-
HOKHCJIOTHI cpa3y ke BKIFOYAIOTCSI B OMOXUMHUYECKHUE
npoueccsl [1].

AnudaTHueckue aMHHOKUCIOTHI C JIMHCHHBIMH
CTPYKTYpaMH — INIMLUH, aJIaHUH U £-aMUHOKAIIPOHOBAs
KHCJIOTa MMEIOT OOJBIIOE OHONOTHYECKOS 3HAYCHUE
JUISL 4eJIOBEYECKOro OopraHu3Ma. [ MMuuHy npuHajie-
XKUT BOKHEWIas poiib B JEATEIHLHOCTH MO3ra, TO-
CKOJIBKY TJIMIIMH Y49acTBYET B OOpa30BaHWU Ba)KHEMH-
X OMOJIOTHYECKH aKTHBHBIX COEAMHEHUU (IypHHO-
BBIX HYKJIEOTHIOB, TeMa, KpeaTWHa W Jp). [ IHiuH
BBIMOJTHAET (DYHKITHIO TOPMO3HOTO HEHpoMenuaTopa u
KOHTPOJIMPYET Mporecchl (POPMUPOBAHUS TOHKOU MO-
TOPUKH IUIACTUYECKUX MPOLIECCOB U TOHYCHBIX peak-
UM HonepevyHonojaocaTo Mmyckymnatypsl. Ilostomy B
HEBPOJIOTUYECKOW MPaKTUKE MIMIMH IUPOKO UCIIOJIb-
3yeTcsl AJisl yCTpaHEHHs! MOBBIIMIEHHOTO MBILIEYHOTO
ToHyca [2]. B opranuszMe udenoBeka OCHOBHasi macca
IIMLHMHA CKOHLUEHTPUPOBAaHA B CIIMHHOM Mo3re. Im-

IIUH SIBJIAETCS PETYITOPOM OOMEHa BEIecTB, HOpMa-
JIN3YET U aKTUBUPYET IPOLECCHI 3aLIUTHOIO TOPMOXKE-
HUS B IIGHTPANbHOW HepBHOU cucteme. [ mummH obna-
JIaeT aJ[peHOOIOKUPYIOIMM, aHTHOKCU/IAHTHBIM U aH-
TUTOKCUYECKUM JEHCTBUEM, 34 CUET YEr0 YMEHbBIIAET
IICUXO3MOLIMOHAIIBHOE HAIPSKECHUE, arpeCCUBHOCTD,
KOH()JIMKTHOCTb, yIy4YIIaeT HAacTPOEHWE, IOBBIIIAET
COLIMAJIbHYIO aJallTalyio; IOBBIIIACT YMCTBEHHYIO pa-
60TOCIIOCOOHOCTB; 00JIeryaeT 3achlliaHue U HOpMaJlu-
3yeT COH; YMEHBIIACT IPOSBICHUS BEr€TOCOCYAUCTBIX
PaccTpOHCTB B IEJIOM M BBIPAKEHHOCTH OOIIEMO3r0-
BBIX PacCTpOMCTB IIPU ULIEMUYECKOM UHCYJIbTE U Ye-
PEIHO-MO3rOBBIX TPaBMaX; YMEHBIIAET TOKCUYECKOE
JIEHCTBHUE AJIKOTOJISl U APYTHUX JIEKapCTBEHHBIX CPENCTB,
yTHeTaonmx (YHKIWIO NEeHTPaIbHOW HEPBHOW CH-
cTeMbl. [ TMIIMH SBJISIETCS UCXOJHBIM MAaTEPUANIOM JUIs
CHHTE3a OOMEHHBIX aMHHOKHCIOT B OpraHu3Me, a
TaK)Ke JOHOPOM aMUHOTIPYIIIBI IIPU CUHTE3€ I€MOIJIO-
OuHa n Apyrux BemlecTB. Hapsiay ¢ npyruMn amMuHO-
KHUCJIOTaMH TJIUIMH SBISIETCS YaCThIO MOMUIEITUIHON
Leny, KoTtopass (OpPMUpPYET NEPBUYHYIO CTPYKTYpY
Bcex OenmkoB [3].
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AMMHOKHCIIOTA 3-aJlTaHUH CHHTE3UPYETCs B Opra-
HHU3ME YEeJIOBEKa, I03TOMY HE SIBIISCTCS HE3aMEHUMOM.
Bronornyeckast ponb B-alaHMHA 3aKIIOYACTCS B €ro
YYacTUH B CHHTE3€ MAHTOTEHOBON KUCIIOTHI (BUTAMHHA
BS5), koTopas HeoOXoAMMa JUTS CHHTE3a alMIIKOIH3MMa
A. B cBOI0 ouepenp alMIKOdH3UM A HEOOXOIUM IS
(epMeHTOB 1MKIa KapOOHOBBIX KucIOT (1K Kpebea)
Y )KU3HEHHO HEOOXO/MM IS CHHTE3a OCHOBHOTO Cy0-
CTpaTa 3HEpPreTHYecKoro MeTadonmsmMa — aJeHO3HH-
tpudochara ATD. B-AnaHuH ydacTByeT HOpMaIn3a-
UM TEPMOPETYISIIUN U CIIOCOOCTBYET CTaOMIN3allui
9HEPreTUYECKOro MeTaboIM3Ma 3a CUeT YBEIHUYCHUS
COJICpKaHUSI TAHTOTEHOBOM KHCIIOTHI, SBISETCS BaXK-
HEWIINM KOOpAMHATOpPOM (oHOa BO30YKAAIOINX U
TOPMO3HBIX HEHPOMEINAaTOPOB, MOBBIIIAET JbIXaTeb-
HYIO aKTHBHOCTb HEHPOIIMTOB, YCKOPSET YTHIM3aLNI0
TIIIOKO3bl W yJy4dIlaeT KpoBooOpalueHue. [-alaHuH
IIUPOKO HCIOJIB3YCTCA B MCHHHHHCKOﬁ IPaKTUKE IJIA
JICYCHUs] MUTpeHel, IepeOpoBacKysIpHOI HenocTa-
TOYHOCTH W JPYTHX 3a00J€BAHUI HEPBHOW CHCTEMBI,
CBsI3aHHBIX C HApYIICHHEM KpoBooOpareHus [1,3,4]. B
COBPEMEHHOHN (papMaKOJIOTHU HHTEPEC K AMUHOKHUCIIO-
TaM OMOTEHHBIX METAJUIOB M MX KOMIUIEKCHBIM COJISIM
SBJISIETCS aKTyaJbHBIM.

Makpo-, MHKPO3JIEMEHTHl U JKU3HEHHO Ba’KHBIC
MUHCEPAJIBbHBIC 3JIEMCHTHI BXOIAT B TeHETUYECCKUM aIl-
rnapar 6I/IOHOFI/I'-ICCKI/I AKTHUBHBIX BCHICCTB U KJICTOK, a
TaKKe OHU 00eCIIeunBalOT (POPMUPOBAHUE PASTHYHBIX
OpraHoB U TKaHed. CHIbHOE BIMSHHE MaKpO- M MHUK-
PORJIEMEHTOB Ha (M3MOJIOrMYECKUE TPOLIECCHl MOKHO
OOBSCHHUTH TEM, YTO OHU BXOJSAT B COCTaB (hepMEHTOB
¥ KO(EepPMEHTOB, y4YacTBYIOIIMX B PETYJSIIUM SKU3-
HEHHO Ba)KHBIX ITPOIIECCOB.

Jlro6oe HapymIeHNEe paBHOBECHS MaKpO- ¥ MUKPO-
9JIEMEHTOB B OpPTraHW3Me 3aBUCHT OT KOPPEKINH, KOTO-
pasi, B CBOIO O4epe/ib, MOXKET IIPOU3OUTH B pe3yabTaTe
MIpUMEHEHUs ONIpeAeNieHHbIX mpemnapaTtoB. I[lepcrek-
THBHBIE M OMOJIOTMYECKH CHHTE3MPYEMBIE TIpenapaThl
9TOro Kjacca MOTYT BKJIIOUaTh OMOTE€HHbIE METalIbl U
AMHMHOKHCIIOTHBIE JIMTaH[bI, KHCIOTHI-METa00INTHI
mukiia Kpebca, KOMIUIEKCHBIE COSIUHEHHUSI, CO/IepkKa-
e OWOJIOTHYECKH aKTHUBHBIE OpPTaHUYECKHE KHC-
JIOTHL.

O¢ddexkTuBHOCTE HCIIONB30BAHMS KOMIDICKCHBIX
COCIMHEHN OMOTCHHBIX METAJUIOB U aMHUHOKHCIIOT B
Ka4yecTBE JICKAPCTBECHHBIX CPEIICTB B JKHBOTHOBOJCTBE
[5,6] 1 MenUUMHCKOM MpakTHUKe [7] TOCTaTOYHO OCBE-
LIeHa B IUTeparype.

OpraHu4ecky CBsS3aHHbIE Makpo- U MHKpOdJIe-
MEHTBl C (-aMMHOKHCIIOTAaMH (XeJaTtamu) oOJafaroT
BBICOKOM OHOJOrMYECKON aKTHBHOCTBIO, B KOTOPOM
OHH JIeT4e YCBAaUBaIOTCAd OpPraHU3MOM, YeM HEOpIraHU-
YecKHe COCTUHEHNUS, UMEIOT 0co00e 3HAUCHHE B Kaue-
CTBE KOPMOB JIJIsI )KUBOTHBIX, a TAKXKE ITUPOKO HCITOIb-
3YIOTCS B MEAUIIMHCKOHN TIPAKTHKE.

AMUHOKHCIIOTHBIE XeJaThl MaKpo- M MHKPOJJIe-
MEHTOB SBISIOTCS CIWHCTBEHHBIM BHIOM IIPOIYKTA,
KOTOPBIH OTBe4YaeT TpeOOBaHHUAM OMOJOTHYCSCKH aK-
TUBHBIX ITIpenapaToB JUId BOCHOJHEHHUS KOJIMYECTBa
MHUKPOAJIEMEHTOB B OpraHU3ME.

OO0cyskneHne NoJy4eHHbBIX Pe3yJIbTaTOB

Ha ocHoBaHUYM NpUBEACHHBIX JaHHBIX MBI CHHTE-
3UpOBaM MeTauIMdeckuii kommeke Cu?* ¢ mpoussos-
HBIM TiunuHa — 2,4-nuHuTpodeHIT runuHoM. Peak-
uuto nposoaunu npu 40°C u pH=9 B Teuenue 4 yacos.
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1-pacm. UK-cnekmp xomniaexca 2,4-ounumpopenuneruyuna ¢ Cul+

HccnenoBanuss IpPOBOMWIINCE B CIIEKTPOMETpE
MIRaclel0 (Dia/ZnSe). B UK-crniekTpe KOMIUIEKCHOTO
coenuHeHust 2, 4-muHUTPOEHWIT  TIMOMHA  C
KyIIOpOCOM MEJ MOXKHO YBHJIETh PE3KHE pasiIuuus
yeM B HWK-cmektpe camoro 2,4-nuHUTpOdEHUT
rmiHa. B 9acTtHOCTH, KonebaTenpHas dYacTtoTra B
obmactu 1712 cm?, mpumagnexammii cessu C-O
KapOOKCHIIBHOH TPYIIIBI 2,4-THHATPOGDEHIT TIUIHHA,
ncYe3 B KOMIDIEKCHOM CIIEKTPE, HHTCHCUBHOCTD JTMHUHT
nornomenuss OH™ rpymmel B obmactu 3352 cm™?
yMeHbIlaJlack B KOMIUIGKCHOM  CIEKTpe |

nepememanack 1o oomacta 3319 cml. Taxxke ObLIO
3aMEUYEHO, YTO HHTEHCHUBHOCTb JIMHUW TOTJIOIIEHUS
rpymnel —NO; B UK-cnekrpe 2,4-nuHHUTpOdEHIT
rmnuHa B obmactu 1521-1496 cm™? cHmxkamace u
crBUraiach 1o obuactu 1535-1492 cml. B o6mactu
596 cm™! Habmronanuck koneoanust HoBoit Cu-O cBsi3u.
N3 HK-cnekTpa KOMIUIEKCHOTO TPOAYKTa MOKHO
caenaTh BeIBOA, 4TO Cu CBsI3aHA C aTOMaMH KHCIIOpO.1a
KapOOKCHITEHON TPYTIIBI B AMHUHOKHUCIIOTE
ITOCPEICTBOM HAJMYHNS KOBAJICHTHBIX CBA3CH.
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2-pacm. UK-cnexmp komnuexca 2,4-ounumpogpenunananuna ¢ Cu2+

B HK-crnekTpe KOMILJIEKCHOTO COequHEeHus 2,4-
JUHUTPO(DEHMIT-(-aJlaHUHA ¢ KYITIOPOCOM MEJIU MOXKHO
yYBHIETh pe3kue pasnnuus 4yeM B UK-cnekrpe camoro
2,4-nuHUTpOECHUII-0-aTIaHNHA. B 4aCTHOCTH,
KosiebaHue KapOOKCHIILHOI TpYTIIBI 2,4-
IUHUTpo(eHMI-0-anainHa B cBs3u C=0 wncue3 B
KOMIUIEKCHOM cIekTpe B obmactm 1705 cm?, a
MHTEHCUBHOCTh JIMHWHU moriomeHus rpymmnst OH™ B
obmactu 3315 cm! Toxe mCue3 B KOMIUIEKCHOM
cnekrpe. Tarxke CHU3MIACh WHTCHCUBHOCTH JIMHUH
nornomenns rpynnsl —NO; B HK-cmektpe 2,4-
JMHUTPOQEHH MKIMHa B 061acTu 1521-1496 cmt. B
obnmactu 602 cm?! Habmomanuch KoneGaHHs HOBOI
cBs3u Cu-O. 13 UK-crekTpa KOMIIEKCHOTO TPOIyKTa
MOJXXHO CJeJiaTh BeIBOA, 4To Cu CBsi3aHa ¢ aTOMaMH
KHCJIOpO/ia KapOOKCHIIBHOM TPYIIBI B AMUHOKHCIIOTE
MOCPE/ICTBOM HAJIMUMS KOBAJICHTHBIX CBSI3EH.

JKCHepUMEHTAJIbHAS YacTh
[oayyenue kommiaekca 2,4-TuHUTPOGeHUT
raununa ¢ Cu?

0,5 w™mmoms (120,5 wr) 2,4-muHETpOdEHIIT
ruuuHa pactBopsiin B 10 mu cnmpra. K pactBopy
no6asismu 0,5 mMouts (20 mr) NaOH, pactBopeHHOTO
B 5 M1 Boael U Harpesanu npu 50°C B teuenue 10
MuHYT. 3atem no0aBmsimu 0,25 mmons (62,5 wr)
CuSO4°5H20, pacTBOpeHHOrO0 B 5 MJI BOAbI U B
pe3yabpTaTe pacTBOP OKPACHIICS Ha KOPUYHEBBIH IIBET.
Peaxnuto IPOBOJWIIN npu 50°C IyTeM
NepeMeIINBaHus B TeYEHUE 4 4acOB C UCTIOIb30BAHUEM
MarHUTHOM MeIIaJIKy.

Monyyenue kommiaekca 2,4-1uHUTPOGeHUI-0 -

ananmuna ¢ Cu?'

0,5 mmone (127,5 wmr) 2,4-nuautpodeHuin-o-
ananuHa pactBopsuin B 10 ma cnupta. K pactBopy

no6asmsu 0,5 mmodb (20 r) NaOH, pactBopeHHOTO B
5 mu1 Bozs! 1 Harpesaiu npu 50°C B reueHue 10 MUHYT.
3arem nodasmsutu 0,25 Mmmois (62,5 mr) CuSO4°5H,0,
PacTBOPEHHOIO B 5 MJI BOABI U B pe3yJbTaTe pacTBOP
OKpacuJicsl Ha KOPUYHEBBIN 1IBET. Peakuuio npoBoamIn
rpu 50°C nyTeM nepeMennBaHus B TeUeHHE 4 yacoB ¢
HCTIOb30BaHUEM MAarHUTHOHN MEIIaJIKu.

CHucok JeTepaTrypbl

1. Henscon /1., Kokc M. OcHoBbl Onoxumun Jle-
HuHMDKepa.B 3-x tomax. T.1. — M.: BUHOM. JlaGopa-
Topus 3HaHuH, 2012.-694 c.

2. beno6oponos B.JI. Opranuueckas xumus /
B.JI. beno6opomor, C.D. 3ypabsn, A.Il. Jlysun, H.A.
TrokaBkuna. — M.: JIpoda, 2004. — 599 c.

3. benoycor 10.b., Kykec B.I'., Jlenaxuu B.K.,
ITerpor B.W. Knunaunueckas ¢apMakogoTus: HaIUO-
HAJILHOE PYKOBOACTBO. - M.: 'DOTAP-Men. — 2014. —
976 c.

4. Epmynésa 0. B. AMHHOKHUCIOTEI U MHKPO-
AJIEMEHTEHI B IAPEHTEPAIbHOM IMUTaHUU y nereit / XKyp-
Hau Jlewamuii Bpad. — 2013. - Ne 3 - C.51-54.

5. Kabupos I'.®. Pa3zpaboTka cpeacTtB npodu-
JIAKTHKH W JIEYCHUS TUIIOMUKPOIJIEMEHTO30B OBEIl U
CBUHEH: ITUC. ... TOKT. BeT. HayK. — Kazaus, 2000. — 317
c.

6. Kao6upos I'.®. XenarHbie popmMbl OMOTEHHBIX
MeTaJuioB B kuBoTHOBOAcTBe / ['.®D. Kabupos, I'.II.
JlornnoB, H.3. Xasumo. — Kazaup: ®I'OY BIIO
KIT'ABM, 2004. — 284 c.

7. Mamxkosckuit M.JI. JlexapcTBeHHBIE cpen-
crBa / M.JI. MamkoBckuit. T. 2. — M.: HoBas BoiHa,
2000. — C. 441.



«COLLOQUIUM=JOURNAL »#34(86).2020 / MEDICAL SCIENCES 49

MEDICAL SCIENCES

Anmonie A.A.,

HOpnuwk C.B.,

Kocap J1I1O.,

Llyéanun B.B.

BJIH3 Vxpainu «ByKoSUHCbKULL 0epAHCAGHUL MEOUYHULL YHIBEPCUMEem »

HEPEBII' HEAJIKOI'OJIBHOT'O CTEATO3Y IIEUIHKHN TA CTEATOI'EITATUTY Y XBOPUX I3
KOMOPBIJHOIO XPOHIYHOIO XBOPOBOIO HUPOK
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THE COURSE OF NON-ALCOHOLIC LIVER STEATOSIS AND STEATOHEPATITIS IN PATIENTS
WITH COMORBID CHRONIC KIDNEY DISEASE

Summary.

The study showed that in the case of patients with chronic kidney disease, the index of steatosis in the liver
was 3.5 times higher than in the practically healthy persons (p <0.05), whereas in patients with NASH it was 4.6
fold higher (p <0,05) with the presence of a probable difference between the groups (p <0,05). The analysis of the
NASH-test indicates that metabolic syndrome with the development of probable (possible) non-alcoholic
steatohepatitis (increase in the rate of 2.6 times, p <0.05) in patients with non-alcoholic steatosis with chronic
kidney disease. The comorbidity of non-alcoholic steatohepatitis with chronic kidney disease was characterized
by a higher degree of liver steatosis (hepatorenal index 1.3 times higher than the group of patients with NASH,
p <0.05), and the higher diagnostic threshold of values of the hepatotoxic index, which in strong interdependence
correlates with the degree of steatosis of the liver, determined by Steato-test (r = 0.87; p <0.001). The prospect of
further research in this direction is development of methods for prevention and correction of established changes
in patients depending on the form of non-alcoholic fatty liver disease for comorbidity with chronic kidney disease.

Anomauis.

Jlocnidoicennst nokasano, 3a KOMOpOIOHOCMI 3 XPOHIYHOIO X80P0O0I0 HUPOK Y XB0PUX HA HEANKO20bHULL CHie-
amo3 neyinKu IHOeKc cmeamosy neuinku 0y8 y 3,5 pasu euwuil, Hidc y npakmuyto 300posux oci6 (p<0,05), y moti
yac, K y X80pUX HA HeanIKo2oabHUll cmeamozenamum — y 4,6 pazu suwuii (p<0,05) i3 Hassnicmio ipocioHol
piznuyi migic epynamu (p<0,05). Ananiz nokasnuxa NASH-test 6xa3ye Ha HAABHICMb Y X80PUX HA HEANKO2ONbHULL
cmeamo3 i3 XpOHIYHOIO X80POOOIO HUPOK O3HAK MEMAOONIUHO20 CUHOPOMY i3 POZBUMKOM UMOBIPHO2O (MOICIU-
6020) HEANKO20IbHO20 cmeamozenamumy (3pocmants noxkazuuxa y 2,6 pasu, p<0,05).

Komopbionuii nepebiec neanxoconbhoeo cmeamozenamumy i3z XpOHIUHOIO X80po0OOI0 HUPOK Xapakmepusy-
E€EMbCA UWYUM CMYNneHem cnmeamosy NEeYiHKU - HeAIKO2OAbHUM CMeamo2enamumom (zenamo-penaﬂbyuﬁ iH()@Kcy
1,3 pasu suwuii y nopiensnui 3 epynoro xeopux na, p<0,05)), ma suwum 0ia2HOCMUYHUM NOPO2OM 3HAUEHb 2eNna-
MOPEHATLHO2O THOEKCY, AKUU Y CUTLHI 83AEMO3ANEIHCHOCI KOPEIOE 3i CmyneHem cmeamosy NeyinKku, susHave-
num 3a Steato-test (r=0,87; p<0,001).

Keywords: non-alcoholic fatty liver disease, chronic kidney disease, obesity, hepatorenal index.
Kniouosi cnosa: neankozonivbha jcuposa X60pooa neywinKu, XpoHiuHa X60poba HUPOK, ONCUPIHHA, 2enamope-
HAnbHUll THOEKC.

Beryn. Komop6imauii mepelir HeaKkoTONbHOI
xupoBoi xBopobu meuinkn (HAXKXII) ta xpoHiuHOT

XpOHIYHA MOCTHpaHAiajbHA TiMepriIiKeMis, TI0K030-
TOKCHYHICTB, TNTIKO3WIIOBAHHS CTPYKTYPHUX Ta TPaHC-

xBopoOu HUPOK (XXH) Ha TI1i 0OXKHUPIHHS JOCUTH 9acTO
OCTaHHIM YacOM 3BepTa€ Ha cebe yBary siK MpaKTHIHUX
JiKapiB, Tak i mocnmigHukis [1, 2, 4, 5, 6, 7]. [Tommpe-
Hicte HAXKXII y monynsinii cranosuts 10-33 % (H. B.
Xapuenko, I'. A. AHoxuHa, 2011). 3a ocTanHi 5 pokiB
B Ykpaini 3axBoproBanicts Ha HAXXII 3pocna na 76,6
%.Y 12-40 % xBopux Ha HACII ynponosx 8-13 pokis
po3BuBaethest HACT i3 @I1. Po3BUTOK HEamKoroabHOT
»upoBoi xBopobu neuinku (HAXXII) 3ymoBieHo HU-
3KOI0 JOBENIEHUX YWHHUKIB: 1HCYJIIHOPE3UCTECHTHICTD,

MMOPTHHUX OIJIKiB, TimepiimigeMis, AUCHIMigeMis, rema-
TOTOKCHYHICTh TIMOJiMiAeMiuHNX 3ac00iB TOIIO) Ta
HHU3KOIO Illeé HE BCTAHOBJICHMX YHHHHKIB, BHBYCHHS
SIKUX € nyxe aktyanbHum [8-10]. He3paxaroun Ha Bu-
COKHMiI piBeHb BUBUEHHS 3aKOHOMIPHOCTEH Iporpecy-
BaHHA (iOpO3y MEUiHKH MIPH HEAITKOTOJIbHOMY CTE€aTO-
rematuti (HACT') Ha Ti1i oxupinns [5, 8], ocodmuBocTi
3MiH y Ne4iHKOBiH TkaHuHI npu creato3i Ta HACI 3a
KOMOPO1THOCTI 3 XpOHIYHOIO XBOpoOoto HUpoK (XXH)
3aJIEKHO Bl cTadii BUBYEHI HEAOCTATHRO.
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MeTo aociigxkeHHs 0yno 3’siCyBaHHS HMOBIp-
HUX 3MiH MIEYiHKH Y XBOPHUX Ha HEAJIKOTOJLHUH cTea-
TO3 MEYiHKH Ta CTEaTOTeNaTHT 3aJISKHO BiJl HAsIBHOCTI
KOMOPOiJHOT XpPOHIYHOI XBOPOOH HUPOK Ta OXKUPIHHSL.

Martepian Ta MeToan gocaigkenHs. O6cTexeHO
384 xBopux Ha HAXXII: 3 sxux 84 xBopux Ha
HAXXII i3 oxupinasm I crynens (1 rpymna), sika Mic-
THIa 2 miarpynu: 32 XBOpUX Ha HEAJIKOTOJbHUI cTea-
to3 meuinkn (HACII) Ta 52 xBopux Ha HACT; 270
xBopux Ha HAXXII i3 xomopOinauM oxupiaaaM [
crynenst Ta XXH I-III crazii (2 rpyna), y Tomy 4uci
110 xBopux Ha HACII Ta 160 xBopux Ha HACT'. I'pymy
koHTpOro ckimamn 90 xBopux Ha XXH I-1II cramii i3
HOpMaJbHOIO Macoto Tina (3 rpymna). st BUSHaYeHHS
3anexHocti nepediry HAXKXII Bin dopmu Ta craxii
XHH rpynu xBopux OyiM paHAOMI30BaHi 32 BIiKOM,
CTaTTIO, CTyneHeM oxupinHs, aktiBHicTIO HACT'. Ce-
penHii Bik marieHTiB ckiaB (45,8+3,81) pokis.

JlocniKkeHHsT BUKOHAHI 3 IOTPHUMaHHSIM OCHOBHHIX T10-
T0xeHb «[IpaBriT €THYHKX NPHHIWIIB POBEACHHS HAYKO-
BHX MEJWYHHX JIOCIIPKEHb 3a YJacTIO JIFOAMHNY, 3aTBEp-
okeHnX [enbciHcpKoro mekmaparieto (1964-2013 pp.), ICH
GCP (1996 p.), Anpexrusu €EC Ne 609 (in24.11.1986 p.),
HakaziB MO3 Ykpaiau Ne 690 Bix 23.09.2009 p., Ne 944 Big
14.12.2009 p., Ne 616 Bix 03.08.2012 p. Koxxer nartieHT miz-
MHCYBaB 1H(GOPMOBaHY 3r0Oly Ha y4acTh Y JOCIIDKCHHI, i
BXKHTI BCI 3aX0/1H ISl 3a0e311eueHHsT aHOHIMHOCTI Malli€HTIB.

Hiarao3 HACT BCTaHOBIIIOBAJIHM 3TiHO 3 YHi(iKO-
BaHMM KIIIHIYHHM MPOTOKOJIOM, 3aTBEP/DKEHHM Haka-
30M MO3 Vkpainu Ne 826 Bin 06.11.2014 p., 3a HasB-
HOCTI KpUTEPIIB BUKITIOYECHHS XPOHIYHOTO MH]y3HOTO
3aXBOPIOBaHHS I€4iHKN BipyCHOTO, CITIaKOBOTO, aBTO-
IMYHHOTO 9¥ MEIMKaMEHTO3HOTO TeHe3y, K MPUINHI
XOJIECTATHYHOTO UM IIMTONITUYHOTO CHHIPOMIB, a Ta-
Kok pesymbrariB YCI' oOctexenns. [liarHocTuky Ta
nmikyBanHs XXH 3milficHrOBamM 3rifHO pEeKOMEHIAIi-
AMHU KJIiHIYHUX HactaHoB JIY "Iucturyt Hedposorii
HAMH Vxkpainu" (2012) [2]. ¥V nmociimpkeHHs Oynu
BriroueHi xBopi Ha XXH I-III cranii 6e3 Hepporny-
HOTO CHHJIPOMY 13 XPOHIYHMM YCKJIQ[HCHUM ITi€JIOHe-
¢dputoM y dasi cTuxaHHs 3arocTpeHHs abo i3 JaTeHT-
HUM repebirom. J{is BU3HAYEHHS CTPYKTYPHHX 3MiH
MmapeHXiMU NediHky Ta Hupok npoeoamwmm YCI' mocii-
JDKEHHS. 3 METOIO KUIBKICHOT OIIIHKY 3MiH €XOIN€HHOCTI
MEYiHKA BUKOPUCTATIH METOJ €XOJCHCUTOMETPIT i3 00-
YHUCIICHHSM TemnaTo-peHansHoro inaekcy (I'PI) (Webb
M. et al., 2009). J]nst onliHKYM HasBHOCTI Ta CTYIICHS CTe-
aTo3y TenaToUMTIB NpoBOIWIN Oioximiunmii CreaTto-
TECT, JUISI OLIHKHU cTajii Gpidpo3y MediHKH BUKOPHCTO-
ByBamu ®i6porect (T. Poynardt, ®panrist) B ymoBax
nabopatopii Sinevo.

CraTHCTHYHUI aHaNi3 OTPUMAaHUX pPE3yIbTaTiB
MIPOBOIIIIM BiATOBIAHO 0 BUIY NPOBEICHOTO JOCITi-
JOKCHHS Ta TUITIB YHCIIOBUX JTAHUX, SKi OyIIM OTPHMAHI.
HopmanbpHicTe po3noaiiay HepeBipsuii 3a JONOMOTOI0

tectiB Jlimiedopca, [llamipo-Yinka ta MeTogoM npsmoi
Bi3yasIbHOI OIIHKH TiCTOrpaM pO3MOIiTY BIAaCHUX 3HA-
4yeHb. KiibKiCHI NMOKAa3HUKH, SKI Majl HOPMaJIbHHUI
PO3MoIi, peACTaBieH y BUIIIsiAL cepeaHe (M) + cra-
naaptHe BiaxwienHs (S). [Ipu HemapamerpuyHOMY
PO3MOALTI AaHi mpeAcTaBieHi y BUrsial Menianu (Me)
SIK MIpH TIOJIOKEHHS, BepXHbOro (Q75) i HIKHBOTO
kBapTwiIiB (Q25) y sikocti Mipu po3ciroBanHs. J{is no-
PiBHSHB JaHHX, SKi MaJli HOPMAJIBHUHA XapakTep po3-
MTOJTLTY, BAKOPHCTOBYBAIH ITAPAMETPUTHI TECTH 3 OIi-
HKOIO t-KpuTepito CtpronenTa, F-xpurepito @imepa. Y
BUIAJKy HEHOPMAJIBHOTO PO3MOAITY, BHKOPHCTOBY-
BaJIM: MEAiaHHUH TeCT, pO3paxyHOK paHroBoro U-KpH-
Tepito ManHa-YiTHi, i1 MHOKUHHOTO TTOPiBHSHHS —
T-kpurepiit Binkokcona (y BUMajKy JOCIHiIKEHHS 3a-
JISKHUX Tpy1). J{Jst MOPIBHAHHS JUCKPETHUX BEIMYHH
y HE3aJIeKHUX TPYIax 3aCTOCOBYBAIIM KPHUTEPiil (2 Ma-
keumanbHoOi npaBpononionocti (log-likelhood) (MIT
X2), AJIsl HOPIBHSHHS Map TUCKPETHUX BEIWYUH BUKO-
PHCTOBYBABCS pO3paxyHOK MoaM(iKallii TOYHOTO KpH-
tepiro @imepa (mid-p). Ansg nporao3yBaHHs nepediry
HACT Ta XXH, BU3Ha4CHHS AiaTHOCTHYHOI 3HAUYIIO-
CT1 IOKa3HUKIB BUKOopHucTOoBYBan ROC-anami3 3 004n-
cieHHsM Twiomi, obmekeHoi ROC-kpuBoro (AUC).
Jlnst mpoBeieHHsI CTaTUCTUYHOTO Ta TpadidHOro aHa-
Ji3y OTPUMaHMX pPe3yJbTaTiB BUKOPHUCTOBYBAIIM HPO-
rpamHi maketu Statistica for Windows Bepcii 8.0 (Stat
Soft inc., CIIA), Microsoft Excel 2007 (Microsoft,
CLIA).

Pe3ysbTaT 10caigxkeHHs Ta iX 00roBOpeHHS.
OOcTexeHHsI XBOPHUX IIUIAXOM iHTerpaibHoro Steato-
TECTy Ta BHSBIICHHS ioro mpuumHu muisxom Ash Ta
NASH TecTiB moKa3ano HACTYIHI pe3yabTaTH JOCIIi-
okeHb (Tada. 1). YV xBopux Ha HACII Ta HACT 6e3
KOMOpPOigHOT maToyiorii 0yJ0 BCTAaHOBJIEHO iCTOTHUH
CTYIIHb cTeaTo3y medinkd, npudomy npu HACI Bin
NEPEBUINUB pedepeHTHI 3HaueHH Yy 3,3 pas3u (p<0,05),
a mpu HACII -y 1,8 pa3u (p<0,05). 3a koMmopOiagHOCTI
3 XXH y xBopux na HACII inmekc crearo3y MediHKU
OyB y 3,5 paszu Bummid, Hix y [130 (p<0,05), y Toii uac,
sk y xBopux Ha HACT — y 4,6 pasu Bumuii (p<0,05) i3
HasIBHICTIO BiporigHoi pi3HuUIl Mk rpymamu (p<0,05).
Amnaiiz Ash tecty (Ta61. 1) BKa3ye Ha Te, 10 aJIKOTOJIb
OOCTeXeHI TalieHTH, AKi OyTd BKIIOYEHI B JIOCIHi-
JDKCHHS, He BXXHMBAJIN, TOMY aJIKOTOJIbHA €Ti0JIOTis po-
necy Oyna BUKIIOUeHa. AHaii3 nokasHuka NASH-test
BKazye Ha HasBHICTh y xBopux Ha HACII i3 XXH o03-
Hak MC i3 po3BuTkoM iimMoBipHOro HACI™ (3pocranHs
nmokasHuka y 2,6 pasu, p<0,05). BogHouac, y xBopux
Ha HACT Ha 11 OXHpIiHHS 3apeecTpOBAaHO HASBHICTH
BIpOTiTHOTO HEATKOTOJIHLHOTO CTEATOTENaTUTY (ITOKa3-
HUK TepeBUININB pedepeHTHI 3HaueHHA y 3,1 pasm,
p<0,05), onHak, KWW € iICTOTHO HMXYHUM BiJ| MOKa3-
nuka y xsopux Ha HACT i3 XXH (mepeBumnieHHs pe-
(epenTHHX 3HaueHb y 3,7 pasu, p<0,05).
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Tabmums 1

IMoka3auku Steato-recty y XBOpHX Ha HEaJKOr0JIbHHIi CT€AaTO3 NeYiHKH, CTEATOrenaTuT Ta OMKPiHHS 32a-
JIeKHO Big HasiBHOCTI koMopOiaHoi XXH, (M£m)

IMoka3Huku I'pynu 06CTEKEHUX XBOPHX
o E;IMi , OJI. 1130, n=30 HACITI, HACITI, XHH, HACT. n=52 HACT, XHH,
’ n=32 n=110 i n=160
Steato-test, y.o. 0,19+0,01 0,53+0,01 * 0,67+0,01 */** - 0,62+0,01 */*(i/%ii(/)#m
IAsh-test, y.o. 0,12+0,01 0,11+0,01 0,09+0,01 0142001 0.1120,01
NASH-test, y.o. 0,25+0,01 0,53+0,01 * 0,65£0,01 /¥, 0,78+0,01 *,*%ﬁii%m

Ipumimku: * - pisnuys eipociona y nopienauni 3 noxkaswuxom y 1130 (p<0,05); ** - pisnuys eipociona y nopis-
HaHHI 3 nokasHukom y xeopux na HACII (P<0,05); *** - pisnuys 6ipociona y nopieHsHHI 3 NOKAZHUKOM ) X80PUX|
na HACI (P<0,05), # - pisnuysa sipoziona y nopisuanui 3 noxasnuxom y xeopux na HACII i3 XXH (P<0,05).

Posmomin o6crexxenux xBopux Ha HACII 3a cry-
nereM creato3y 3a NASH-test, Buxosau 3 oTpuMaHux
pe3ynbTatiB, 3rimHO 31 mKkamoro Kierinepa (NAFLD
activity score): SO — nemae crearosy (MeHie 5 % rema-
TOIUTIB 31 cTeaTo30M); S1 — MiHIMaILHUH CcTeaTo3: 6-
32 % remaToIuTIB 31 cTeaTo30M; S2 — MOMIpHHUI CTea-
T03: 33-65 % renarouuTiB 3i cTeaTo3oM; S3 — BUpaxe-

HMi1 creato3: 66-100 % remaToumTiB 31 CTEATO30M, Ha-
BeJeHH y Tabn. 3.6. BcraHoBNeHO, M0 y XBOPUX Ha
HACII 060x rpyn mopiBHSHHS He OyII0O BCTAaHOBJICHO
SO cragmii creato3y. S1 cramis Oyma 3apeecTpoBana y
59,4 % mnamientiB 3 HACII npotu 21,0 % Bumankis
HACII i3 XXH, 1o B oCTaHHbOMY BHIQJIKy € BipOTi-
JHO HIK4mM y 2,8 pasu (p<0,05).

Tabmuns 2

Po3noain o6cTeskeHNX XBOPUX HA HEAJTKOT0JbHHUIA CTeaTo3 NeYiHKM 3a CTyleHeM cTeaTo3y NediHku (3a 1o-
Ka3HHKOM OioxiMiuHoro Steato-recry) 3ajexkHo Bix HasgBHOCTI KoMop6inHoi XXH, (M+m)

I'pynu o6cTeKEHUX XBOPUX
Crynisb creaTo3y Ne4iHKH HACII, n=32 HACII, XXH, n=110
n % n %
SO 0 0 0 0
S1 19 59,4 23 210*
S2 8 25,0 52 47,2 *
S3 5 15,6 35 31,8 *
Ipumimxka: * - pisnuys gipociona y nopienanni 3 nokasnuxom y xeopux na HACII (p<0,05).

Yacrora S2 cranii y xBopux Ha HACII ckiana
BiamosigHo 25,0 % npotu Ta 47,2 % y rpyni HACII i3
XXH, mpo € BiporigHo BummM y 1,9 pazu (p<0,05) y
rpymi 3 komopOimHoto XXH. Yacrora S3 cranii y xBo-
pux Ha HACII cxiana Bignosigao 15,6 % ta 31,8 %,
1o € BiporizHo BuiuM y 2,1 paszu (p<0,05) y rpymi 3
koMopOigHoto XXH. TakuM 4uHOM, KOMOPOIAHICT 3
XXH cnpusiiio 3pocTaHHIO YacTOTH BUNaaKiB S2 ta S3
y xBopux Ha HACII (p<0,05).

VY xBopux Ha HACI' 000X rpym HmOpiBHSIHHS HE
6ymo BcranosieHo SO crazxii creatosy. S1 cramis Oyna
3apeectpoBaHa y 55,8 % maunienrtiB 3 HACII nporu

15,6 % umaakiB HACT i3 XXH, mo B OCTAaHHEOMY BH-
najiKy € BiporiiHo HikuuM y 3,7 pasu (p<0,05) (Tadu.
3). Hacrora S2 crazii y xsopux Ha HACI ckiana Bin-
noBigHo32,7 % mpotu Ta 58,1 % y rpymi HACT i3
XXH, mo € BiporimHo BummM y 1,8 pasu (p<0,05) y
rpymi 3 komopOigHoto XXH. Yacrora S3 cranii y xBo-
pux Ha HACT cknana Bignosigso 11,5 % ta 26,3 %,
110 € BiporizHo BummuM y 2,4 paszu (p<0,05) y rpymi 3
koMmopOigHor0 XXH. Takum 4MHOM, KOMOPOIIHICTD 3
XXH cnpusiia 3pOCTaHHIO YacTOTH BUMaAKiB S2 ta S3
y xBopux Ha HACT (p<0,05).

Tabmuns 3

Po3nogin o06cTe:keHNX XBOPHX HA HEAJIKOT0JbLHHIA CTEATOreNaTHT 32 CTYIIEHEM CTeaTo3y NediHKH (3a mo-
Ka3HHKOM OioxiMiuHoro Steato-recry) 3aje:kHo Bix HagBHOCTI KoMopoigHoi XXH, (M+m)

I'pynu 00CcTe)XEHUX XBOPUX
CrymiHb cTeaTo3y MeYiHKH HACT, n=52 HACT, XHH, n=160
n % n %

SO 0 0 0 0

S1 29 55,8 25 15,6 *

S2 17 32,7 93 58,1 *

S3 6 11,5 42 26,3 *
IIpumimka: * - pi3HHLA BIpOTi/IHA Y IOPIBHSIHHI 3 MOKa3HUKOM Yy xBopux Ha HACI (p<0,05).

IMpn nposenenni YCI' mediHkH B 0OCTEXEHHX
XBOPUX BHUSBWJIO BIPOTiTHHWI CTYMiHb remaToMeralii,
CepPEeHBO3EPHNUCTY TpaHCPOpMAIlilo Ta YINITLHESHHS

(MO3aiyHy TilNepeXOreHHICTh, ‘‘CTPOKATICTH” MapeH-
XiMH) TIEYiHKA BHACHIOK 11 >KUPOBOi iHGIIbTpaIii
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(cTymiHb JOP3aJbHOTO 3racaHHs €XOCUTHAITY) Ta 3arla-
neHHs. [Tpy mopiBHSAHHI PO3MipiB MIETiHKH, OTPUMAHUX
msixomM YCI' nocnimkennst y xsopux Ha HACII i3
XXH cryninb renaromeranii OyB BUILUHA Y MOPIBHAHHI
3 mokaszHukamu y xsopux Ha HACII (Ta6.. 4): nepeBu-
IIEHHS HOPMaJIbHUX PO3MipiB IpaBoi yacTku y 1,4 pasu
npotu 30inbmenns y 1,3 pasu (p<0,05) npu HACII;
301IbIIEHHST PO3MIpIB JiBOi YacTku y 1,4 pa3u npotu
30impmenns y 1,3 pasu (p<0,05) mpu HACII 6e3 XXH.
Bognouac, I'PI 3a komop6igrocti 3 XXH mpun HACII
3pocCTaB e icToTHime: y 2,3 pa3u npotH 1,6 pasu npu
HACII 6e3 komop6bigaocTi (p<0,05).

AHaTi3 TOKa3HUKIB renaToMeraiii y XBOpHX Ha
HACT i3 XXH y nopiBHsHHI 3 TOKa3HUKaMH1 Y XBOPUX
Ha HACT 6e3 koMOp0iJHOCTI TaKOX BKa3ye Ha iCTOTHI
3MIHH: TEPEeBHUIICHHS HOPMAaJbHUX DPO3MIpIB TpaBoi
YaCTKH BIANOBINHO y 1,6 pa3u npoTu 30inbmieHHs y 1,5
pasu (p<0,05) mpu HACT'; 36inb1eHHs po3MipiB JiBOT
yactku y 1,7 pasu mportu 30inbmieHHs y 1,5 pasu
(p<0,05) mpu HACT ©6e3 komopOinHocTi. [TokazHuk
I'PI 3a xomop6inaocti 3 XXH mpu HACT 3pocTaB me
ictoTHime: y 2,5 pa3u npotu 1,7 pasu npu HACI 6e3
koMop6GinHOCTi (p<0,05) (Tad. 4).

Tabmuus 4

Pe3yabTaTH yJbTpacoHOrpagiuHoro A0c/iIKeHHs NeYiHKHA XBOPUX HA HEAJIKOr0JIbHUI CTeaTo3 nevyiHKu
Ta CTEATOreNnaTUT 3aJIe:KHO BiJl HassBHOCTI koMopOinnoi XXH, (M£m)

TOKABHIKIL O I'pynu 00CTEKEHUX XBOPUX
N o 1130, n=30 HACT], HACILXHH[ = ]  HACT,XHH,
P- n=32 n=110 T n=160
Po3mip npaBoi yac-| % 169,3+1,2 171,6£1,3 178,5+1,1
TKH [EYiHKU, MM 117,1£2,3 162,5£1,1 *[** o[> F[FH[Fx*[H
Po3mip miBoi wac- % 108,3+1,1 110,1£1,2 118,3+1,3
TKH [EYiHKU, MM 76,212 103,5+1,2 *[** o[> F[FH[Fx*[H
+ + +
'PL y.o. 1,13+0,07 1,83+0,01 * - 2,55+0,01 - 1,97 0,01 */3’:511**2;01
Ipumimku: * - pisnuys eipociona y nopiensuni 3 noxkasuuxom y 1130 (p<0,05); ** - pisnuys sipociona y nopis-
HAHHT 3 nokasHukom y xeopux Ha HACII (P<0,05); *** - pisnuys 6ipociona y nopieHaHHI 3 NOKAZHUKOM ) X80PUX|
na HACI (P<0,05), # - pisnuysa sipoziona y nopiguanni 3 noxasnuxom y xeopux na HACII i3 XXH (P<0,05).

ITinBumenns I'Pl acomifioBane 3 KUIBKICTIO HAKO-
MUYEHNX JIIiAiB Y TAPSHXIMi opraHa, po M0 CBIIYUTH
HasBHICTH NPAMOi CTATUCTUYHO JOCTOBIPHOI CHIIBHOI
Kopessilii MiXk CTyleHeM cTeaTtosy (3a gaHumu Steato-
test) Ta I'PI (r=0,87; p<0,001). Kopensiiiinoi B3aemo-
3asnexHocti Mk ['PI Ta kiiHIKO-71a00paTOPHUMH MTOKA-
suukamu y I130 ue 6yi10 BusiBiieno ((p>0,05).). Ognak,
y nanienTiB i3 HACIIT ra HACT Ha Tu1i 0KUpiHHS 3MiHU
€XOTEHHOCTI MeviHku, 3ymoBiieHi HasBHicTI0O HACII,
pi3HOIO Miporo Oy acomilioBaHI 3 aHTPOIOMETPHY-
HUMH Ta J1a0OpaTOPHUMH MTOKa3HUKaMH. [Ipsimuii cra-
THUCTHUYHO JIOCTOBIPHUH 3B’S30K Pi3HOI CHIJIM BCTAHOB-
neanit Mix ['PI ta IMT (r=0,70; p<0,001), OT/OC
(r=0,71; p<0,001), AnAT (r=0,32; p<0,05), JID
(r=0,37; p<0,05), I'TT (r=0,29; p<0,05), Bmictom TT" y
kpoBi (r=0,54; p<0,001). Boanouac, y XBOpuUX Ha
HACT i3 XXH marpuis KopensiiiiiHuii 38’ 13KiB Ae110
3MiHMJIA CBOIO CHITY: IPSIMHUI JOCTOBIpHUI BUIIOT CHITH
B32€MO3B’ 130K BcTaHoBNeHuH Mixk ['PI ta IMT (1=0,75;
p<0,001), OT/OC (r=0,76; p<0,001), AnAT (r=0,38;
p<0,05), JI® (r=0,43; p<0,05), ITT (r=0,41; p<0,05),
BmicroM TT "y kposi (1=0,67; p<0,001).

s BU3HAYCHHS JiarHOCTHYHOI 3HauymocTi ['P1
HaMu Bukoprcrano ROC-aHani3, 3riJHO 3 SIKMM 3poc-
TaHHS IBOTO TIOKa3HUKA € eEKTUBHUM MapKepoM [ia-
rHoctuku HACT, npu sikomy AUROC ans I'PI crano-
BuB 0,97 (95% M1 0,96—0,98; p<0,001). IToporose 3na-
yerHs Ju1a [ 'P1, mpu miABHUINEHHI SIKOTO A1arHOCTYBaBCS
HACT, po3paxoBano Ha piBHi >1,49, a 9yTIHBiCTS,
cnerudivyrictb, PPV ta NPV BianoBimHO CTaHOBWIN
93,3 %; 100 %; 100% ta 72,8%. AHami3 pe3ynbTaTiB
JIarHOCTUYHOTO TECTYy JJIS XBOPUX i3 KOMOPOiTHUM
nepebirom HACI ta XXH Bka3sye Ha e, AUROC mns
I'PI cranoBuna 0,99 (95% A1 0,98-1,0; p<0,001), Ta-
KO 3pociu gyTinuBicts Ta NPV Binnosinao 10 96,8 %

1 87,2 % npu po3paxoBaHOMY ONTUMAIBHOMY ITOPOTO-
Bomy 3HaueHHi [Pl >1,52. [Insa I'PI Bim3HaueHO mOMi-
PHE I IBUIICHHS TOPOTOBOTO 3HAUCHHS MapaeNbHoO 31
3pOCTaHHSM JIarHOCTUYHOT IHHOCTI. Lle € CBimUeHHAM
TOTO, IO ITJBHUIIEHHS €XOr€HHOCTI MapeHXIMH Iedi-
HKH € yyTJIUBUM MapkepoM Y CI -curnaiy Juist JeTekiii
3pOCTaHHA CTYIICHS CTeaTo3y.

BucHoBok. TakuMm uuHOM, KOMOPOiHUIT NIepedir
HACT i3 XXH xapaktepu3yeTbcs BHIIMM CTYIEHEM
CTeaTo3y NeUiHKM (remaro-peHalpHHN iHmekc y 1,3
pa3u BUIIHH y IOPiBHSAHHI 3 Tpynoto xBopux Ha HACT,
p<0,05)), Ta BUIIUM IiarHOCTUYHHAM IIOPOTOM 3HAYCHB
rernaTopeHa bHOTO IHACKCY, SKUH y CHIIbHIH B3aEMo3a-
JISKHOCTI KOPEJIOE 31 CTyIIEHEM CTeaTo3y MeUiHKH, BH-
3HayeHnM 3a Steato-test (r=0,87; p<0,001).

IlepcriekTHBOI0 NOAAJBLIIMX AOCTIUKEHb Yy
[bOMY HAIPSIMKY € PO3p0oOKa crioco0iB MpodiTaKTHKH
Ta KOPEKIii BCTAHOBJIEHUX 3MiH Y XBOPHX 3AJIEXKHO BiJ
(hopMHU HEAIKOTOJIBHOI )KMPOBOI XBOPOOU IMEUiHKH 3a
KOMOPOITHOCTI 13 XpOHIYHOIO XBOPOOOIO HUPOK.
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Summary.

The study of fibrinolytic activity of blood showed that total fibrinolytic activity (TFA) of blood plasma in
patients of all groups was significantly lower than the control indexes: in patients with NAS - by 7,1%, patients
with NAS with CKD - by 14,9%, patients with NASH - by 17,2%, patients with NASH with CKD - by 18.9%,
patients with CKD - by 10.6% (p <0.05) with the presence of a probable intergroup difference between groups
with comorbidity and isolated course of CKD (p <0, 05). The suppression of TFA occurred at the expense of the
decrease of EF: in patients with NAS the index is significantly lower than the control in 1,2 times, in patients with
NAS with CKD - in 1,4 times, in patients with NASH - in 1,7 times, in the group of patients with NASH and CKD
- by 1.9 times, while in the group of patients with CKD, the suppression of EF was registered - 1,3 times (p <0,05).
At the same time, the NEF in patients of all groups increased in comparison with the PHP group: in patients with
NAS, in 1,2 times, in patients with NAS with CKD - in 1,3 times, in patients with NASH - in 1,4 times, in the group
of patients with NASH with CKD - 1.5 times, while in the group of patients with CKD the activation of NEF was
registered 1.2 times (p <0.05), with the presence of a probable difference between the groups with comorbidity
and isolated course of CKD (p <0,05).
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Anomauis.

Jlocniooicenusn Qiopunorimuunoi akmusHocmi Kpogi noKasano, wo CymMapia pepmeHmamuena akmugHicms
(CDA) nrasmu kposi y xgopux ycix epyn 6yna ipo2ioHo HUNICYA L0 KOHMPOIbHUX NOKA3HUKIE. Y xeopux Ha HACIT
—na 7,1 %, xeopux na HACII i3 XXH — na 14,9 %, xeéopux na HACI" — na 17,2 %, xéopux na HACI i3 XXH — na
18,9 %, xeopux na XXH — na 10,6 % (p<0,05) i3 Hasenicmio 6ipociOHOI Midcepynogoi pisHuyi Midc epynamu 3
Komopbionicmio ma i301v08anum nepebicom XXH (p<0,05). Ianomysannss CDPA 6i00ysanuce 3a paxyHoK 3Hu-
arcennss @DA: y xeopux na HACII noxasznux 6ipo2iono Husicuum 3a konmpoavhi y 1,2 pasu, y xeopux na HACII i3
XXH -y 1,4 pasu, y xeopux na HACI' —y 1,7 pa3zu, y epyni xéopux na HACI i3 XXH —y 1,9 pa3u, y moii uac ax y
epyni xeopux na XXH 6yno 3apeecmpogano npuchivenns pepmenmamusroi ¢piopunonimuynoi akmugnicmi (PDA)
—y 1,3 pasu (p<0,05). Boonouac, negpepmenmamuena gpiopuronimuuna axmusricms (H®PA) y xeopux ycix epyn
3pocmana y nopieHAHHI 3 2pYnoio NPaxkmuyHo 30oposux ocio (I130): eionogiono y xeopux na HACII —y 1,2 pasu,
vy xgopux na HACII i3 XXH — y 1,3 pasu, y xéopux na HACI" —y 1,4 pasu, y epyni xeopux na HACI i3 XXH —y 1,5
pasu, y moti yac sk y epyni xgopux na XXH 6Oyno 3apeccmposana axmusayias HPA — y 1,2 pasu (p<0,05), i3
HASIBHICMIO GIPOCIOHOL PIZHUYL MIdIC 2PYNamu 3 KOMOPOIOHICMIO ma i301b08anum nepedicom XXH (p<0,05). Ananiz
NOKA3HUKIG 2emocmasy ma Qiopunonizy y oocmedicernux xeopux na HACI 3anexcno 6io cmaoii XXH nokasas, wjo
i3 spocmanusim cmaodii XXH axmuenicms 3ci0anns 3pocmae, 3a 8UKIIOYEHHIM emicmy Qibpunozeny (Haubinbu
ULMOBIPHO GHACHIOOK KOAZYIONAmii CROJNCUBAHHS), AKMUBHICMb YUHHUKIE NPOMU3CIOAIOYOT CUCmemMu 3MeHuLy-
EMBbCS, CYMAPHA Ma hepMenmamuena akmueHicms QioOpUHONIZY SHUNCYIOMbCS, A HeepMEHMAMUBHA KOMNEHCA-
mopHo 3pocmae. Takum 4unom, Memadoniuna iHmoKCUKayis, OKCUOAMUBHUL cmpec, SKi Cynpogooxicyloms nepe-
bie HAKXII 3a ymos oscupinna ma XXH, cnpusiome akmueayii Kanikpein-KiniH080i cucmemu, YMEOpeHHIo nia-
3MIHY ma mpomOIiHY 3 ROOANLUWUM NOPYUIEHHAM DIBHO8A2U MIXC HUMU, DO3BUMKY CMA3Y, CAA0XHC-(eHOMEH),
VMBOPEHHAM MPOMOOYUMAPHUX MA epUMPOYUMAPHUX azpe2amis y cucmemi Kpogoobiey. Hacniokom 3HauHol ak-

muegayii cemoxoazyasayii na mai npuenivenus COA € micyese 320pmanus Kposi 6 apmepisx.

Keywords: nonalcoholic fatty liver disease, chronic kidney disease, fibrinolytic activity.
Knrouosi cnosa: neankozonvbra scupoea xeopoba nedinku, XpoHiuHa X6opoba HUpoK, Gibpunorimuyna ax-

MueHicmov

Introduction. An important problem in internal
medicine is the problem of the comorbidity of non-al-
coholic fatty liver disease (NAFLD) with obesity and
chronic kidney disease (CKD), which has a significant
overall medical and social significance [1,2,3]. The
comorbidity of non-alcoholic steatohepatitis (NASH)
and chronic kidney disease (CKD) on the background
of obesity is often recently drawn to the attention of
both practitioners and researchers [1,2]. Schematically,
the development of NASH can be presented in several
stages: fatty infiltration of the liver, oxidative stress,
mitochondrial dysfunction, TNF/endotoxin-mediated
injury, aseptic inflammation, diffused liver fibrosis, de-
velopment of liver-cellular insufficiency (LCI) [1,2,3].
The first place among the causes of the development of
NASH is insulin resistance syndrome. NASH most of-
ten occurs in obesity (20-81%). The prevalence of
NASH in the world is 10% (600 million people) [2,4].
In the last 5 years in Ukraine, the incidence of steato-
hepatitis has increased by 76.6%. In the 12-40% of pa-
tients with liver steatosis during 8-13 years, NASH de-
velops with early liver fibrosis (LF). Chronic kidney
disease (CKD) is an important problem in Ukraine and
the world today, and the incidence rate has increased by
17% in recent years.

The frequency of occurrence of NASH in patients
with CKD is unknown. The mechanisms of their joint
development are described in isolated works, which
were conducted mainly in the experiments [5,6,7,8].
Despite the fact that among various pathological pro-
cesses in the internal organs that occur in the back-
ground of a metabolic syndrome - NASH is an ex-
tremely common disease, and quite often it occurs in
patients with CKD, so far, this comorbidity remains a

significant problem of the present and needs to be suf-
ficiently studied.

The purpose of the study: to determine the fea-
tures of changes fibrinolytic activity of blood in pa-
tients with non-alcoholic fatty liver disease and chronic
kidney disease.

Material and methods. 444 patients were exam-
ined: of which 84 patients with obesity grade | (group
1), which contained 2 subgroups: 32 patients with NAS
and 52 patients with NASH; 270 patients with NAFLD
with comorbid obesity of the I grade and CKD I-III
stage (group 2), including 110 patients with NAS and
160 patients with NASH. The control group consisted
of 90 patients with CKD of I-III stage with normal body
weight (group 3). To determine the dependence of the
NAFLD course on the form and stage of the CKD, the
group of patients was randomized according to age,
sex, degree of obesity, and activity of NASH.

Diagnosis of NAFLD was established in accord-
ance with the unified clinical protocol approved by the
order of the Ministry of Health of Ukraine No0.826
dated on November 6, 2014, in the presence of criteria
for the exclusion of chronic diffuse liver disease of the
viral, hereditary, autoimmune or drugs origin as causes
of cholestatic or cytolytic syndromes, as well the results
of ultrasonographic (USG) examination and morpho-
logical examination of liver. Diagnosis and treatment
of CKD were performed in accordance with the recom-
mendations of the clinical guidelines of the State Insti-
tute "Institute of Nephrology, NAMS of Ukraine"
(2012). The study included patients with CKD I-III
stage without a nephrotic syndrome with chronic com-
plicated pyelonephritis in the phase of exacerbation de-
crease or with a latent course.
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The total coagulation potential of blood (pro-
thrombin time (PT)), plasma fibrinolytic activity, plas-
minogen potential activity (PPA), fibrinogen level in
blood plasma, activity of antithrombin IIT (AT I1I), ac-
tivity of XIII factor were studied using the sets of rea-
gents of the company "Simko Ltd" (m Lviv) according
to the methods of N. Titsa. Using the reagents of the
same company, we studied the state of enzymatic (EFS)
and non-enzymatic fibrinolysis (NEF) in blood plasma.
The principle of the method is that when azofibrin is
incubated with a standard amount of plasminogen in the
presence of fibrinolysis activators that are contained in
blood plasma, plasmin is formed, whose activity is es-
timated by the degree of coloring of the solution in al-
kaline medium in the presence of E-amino-capronic
acid (EF) or without (NEF). The difference between
them determines the state of the EFS. By the same
method, but without the use of plasminogen and E-ami-
nocaproic acid, the proteolytic activity of blood plasma
was determined using azoalbumin, azocasein, azocol
(Simko Ltd, Lviv), and the total activity of proteinases
by M. Kunitz.

Statistical processing of the results of the research
was carried out using parametric and nonparametric
methods of variation statistics. The normal distribution
was checked using the Shapiro-Uilka test and the
method of direct visual evaluation of eigenvalues dis-
tribution histograms. Quantitative indices having a nor-
mal distribution are represented as mean (M) + standard

deviation (S). In a nonparametric distribution, the data
is presented as median (Me) as position, upper (Q75)
and lower quartile (Q25) as a measure of scattering. For
comparisons of data that had a normal distribution pat-
tern, parametric tests were used to estimate the Stu-
dent's t-criterion, Fisher's F-criterion. To estimate the
degree of dependence between variables, Pearson cor-
relation analysis using parametric distribution and
Spearman rank correlation coefficient were used. To
compare discrete values in independent groups, the cri-
terion %2 of maximum probability (log-likelhood) (MP
x2) was used; for calculating the pairs of discrete val-
ues, the calculation of the modification of Fisher's exact
criterion (mid-p) was used. The evaluation of treatment
efficacy was based on the effects of treatment, absolute
(AR) and relative (RR) therapeutic effects, therapeutic
benefits - absolute risk difference (ARR), relative risk
changes (RRR), as well as odds ratios (ORs), calculated
confidence intervals and the criterion of reliability for
RR and OR. Statistica for Windows version 8.0 (Stat
Soft inc., USA), Microsoft Excel 2007 (Microsoft,
USA) software packages were used for statistical and
graphical analysis of the obtained results.

Results and discussion. Analysis of the results of
the 2nd phase of the coagulation hemostasis showed
that the PT was significantly lowered in patients of all
groups of observation (Table 1).

Table 1

Indicators of hemostasis and fibrinolysis in patients with non-alcoholic liver steatosis and steatohepatitis
depending on comorbidity with CKD (M = m)

Indicators.  units measure—PHP’ n=30 Groups of patients examined
ment ' NAS, n=32| NAS, CKD, NASH, NASH,CKD, | CKD, n=90
n=110 n=52 n=160
22,12+ 18,41+ 15,73 0,23  |13,56+ 0,21 |11,38+ 0,25[16,37= 0,29
PT’ Sec. 0,46 0'32* */** */** */***/# */***/##
Fibrinogen, g/l 3,810,12 [3,38+0,15% 3,1540,11 * i}g?fo’” l}ﬂfg’tlo ﬁ}iifgﬁg
16,95+ 12,31+ 0,27 11,84+ 10,25+ 0,15(13,27+ 0,20
T, sec 0,87 15,75+ 0,36 [ [x* 0,23%/**  [<[***[# iliaiailtsd
95,48+ 82,81+ 73,38+ 67,27+ 2,24 80,27+ 3,28
0 > > * > > > 5 >
AT II1, % b 01 3 18* 78,33+ 3,21 b 86+ Ny 14t
Total fibrinolytic activity 1,69+ « « [1,40£0,01 |1,37+0,004 1,52+0,01
(TFA), E440/ml/hour 0,02 1,5820,02% H1LATE0.01% kg ok
Non-enzymatic ~ fibrinolytic
activity (NFA) % 0 60£0,01% 0,630,003+ 69 [0750.01 0,570,002
0,02 0,004*/ [***[4 [ [
E440/ml/hour
Enzymatic fibrinolytic activ-|1,20+ 0.9840.01* 0,84+0,01 0,71+ 0,62+0,01 0,95+0,01
ity (EFA), E440/ml/hour 0,01 el i s 0,004%/>%  pefr*[y ok [k 444
Hageman-dependent fibrinol-|19,45+ 22,52+ 30,21+ 34,53+ 37,31+ 1,28 29,39+ 1,07
ysis, min. 0,19 1,33* 1,18%/** 1,15%/**  pefrE* ki
99,91+ 70,82+ 68,18+ 1,29 80,25+ 2,34
0, > * > s > i b
XIII Factor, % b 45 97,32+ 2,41 82,43+ 1,12 L 13%/x% e i
potential plasminogen-acti415,23+ 18,31+ 22,20+ 0,18 26,38+ 0,13 30,15+ 0,12 24,01+ 0,11
vating activity, min. 0,27 0,21* x> *[* il bl
Notes: * - the difference is probable compared to the indicator in the PHP (p <0,05);
** - the difference is probable in comparison with the indicator in patients with NAS (p <0,05);
*** - the difference is probable compared with the index in patients with NASH (p <0,05);
# - the difference is probable in comparison with the index in patients with NAS with CKD (p <0,05); ## - the
difference is probable compared with the index in patients with NASH with CKD (p <0,05).
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The maximum decrease in the rate was observed
in patients with NASH and CKD - 1.9 times compared
with the indicator in the PHPs (p <0.05) with the pres-
ence of intergroup difference; in patients with NASH
without CKD, PT was 1.6 times lower than that in prac-
tical healthy person (PHPs) (p <0.05). In patients with
NAS, less intensive changes were observed: PT in the
group without comorbidity was 1.2 times lower (P
<0.05), in patients with NAS with CKD - 1.4 times (p
<0,05). In patients with isolated CKD, the decrease in
PT was 1.4 times (p <0.05) (Table 1). The study of the
3rd phase of coagulation hemostasis suggests that in pa-
tients the content of fibrinogen in the blood was re-
duced: in patients with NASH and NASH with CKD -
respectively, in 1,4 and 2,0 times (p <0,05) against
growth in 1, 2 times in patients with isolated CKD (p
<0.05); in patients with NAS - the decrease was 12.7%
and 17.1% (p <0.05), the indicator was significantly
different in comparison with the intergroup aspect (p
<0.05). Reducing the fibrinogen content in the blood of
patients with NAFLD with CKD and obesity suggests
a lack of synthesis of Factor | of coagulation in the liver
and / or activation of the hemostasis system in response
to inflammation, the development of hypercoagulation,
the formation of microthrombus and the addition of a
certain amount of fibrinogen in this process. Registra-
tion of low content of fibrinogen in patients with obe-
sity and obesity is indicative of the development of co-
agulopathy of consumption, that is, the use of fibrino-
gen in the processes of intravascular blood coagulation
with the simultaneous exhaustion of the circulating
pool of this factor. At the same time, the increase in the
fibrinogen content in patients with CKD without
comorbid pathology indicates activation of blood clot-
ting due to chronic inflammation.

Changes in the activity of AT Il (Table 1) indicate
an insufficiency of the anticoagulation potential of the
blood. In particular, the inhibition of AT 11 activity in
all groups of comparison with the maximum inhibition
of patients with NASH with CKD was determined 1.4
times (p <0.05) versus a decrease of 1.3 times in pa-
tients with NASH (Table 1). In the groups of patients
with NAS and NAS with CKD, a moderate difference
was not established. It should also be noted that in pa-
tients with CKD without comorbid conditions, the ac-
tivity of AT 11 was significantly reduced by 1.2 times
(p <0.05).

The study of fibrinolytic activity of blood showed
that TFA of blood plasma in patients of all groups was
significantly lower than the control indexes: in patients
with NAS - by 7,1%, patients with NAS with CKD - by
14,9%, patients with NASH - by 17,2%, patients with
NASH with CKD - by 18.9%, patients with CKD - by
10.6% (p <0.05) with the presence of a probable inter-
group difference between groups with comorbidity and
isolated course of CKD (p <0, 05). The suppression of
TFA occurred at the expense of the decrease of EFA: in
patients with NAS the index is significantly lower than
the control in 1,2 times, in patients with NAS with CKD
-in 1,4 times, in patients with NASH - in 1,7 times, in
the group of patients with NASH and CKD - by 1.9
times, while in the group of patients with CKD, the sup-
pression of EFA was registered - 1,3 times (p <0,05).

At the same time, the NFA in patients of all groups in-
creased in comparison with the PHP group: in patients
with NAS, in 1,2 times, in patients with NAS with CKD
- in 1,3 times, in patients with NASH - in 1,4 times, in
the group of patients with NASH with CKD - 1.5 times,
while in the group of patients with CKD the activation
of NFA was registered 1.2 times (p <0.05), with the
presence of a probable difference between the groups
with comorbidity and isolated course of CKD (p
<0,05). That is, at patients with NASH with CKD NFA
acquired compensatory maximum intensity (p <0,05).
At the same time, there was a probable decrease in the
activity of Hageman-dependent fibrinolysis: respec-
tively, in patients with NAS - 1.2 times, in patients with
NAS and CKD - 1.6 times, in patients with NASH - 1.8
times, in the group patients with NASH with CKD - 1.9
times, while in the group of patients with CKD decrease
in Hageman-dependent fibrinolysis activity was 1.5
times (p <0.05) with the probable difference between
groups with comorbidity and isolated flow of CKD (p
<0.05). The activity of the fibrin stabilizing factor in
patients with NASH and NASH with CKD decreased
respectively by 1.4 and 1.5 times (p <0.05), indicating
a violation of the postcoagulation phase of blood coag-
ulation. In groups of patients with NAS - changes were
unlikely, and in patients with NAS with CKD and iso-
lated CKD - reduction was 1.2 times (p <0.05) (Table
1).

Patients with CKD had a probable reduction in
PPA: in patients with NAS - 1.2 times, patients with
NAS with CKD - 1.5 times, patients with NASH - 1.7
times, patients with NASH with CKD - in 2.0 times, in
the group with CKD without comorbidity - the decrease
was 1.6 times (p <0.05) with the presence of a probable
difference between the groups with comorbidity and
the isolated course of CKD (p <0.05) (Table 1).

Analysis of hemostasis and fibrinolysis indices in
examined patients with NASH, depending on the stage
of CKD showed that with the growth of the CKD stage,
the activity of the cohort increases, with the exception
of the fibrinogen content (most likely due to consump-
tion coagulopathy), the activity of the anti-coagulation
factors decreases, the total and enzymatic activity of fi-
brinolysis is reduced, and non-enzymatic compensator
increases. Thus, metabolic intoxication, oxidative
stress, which accompany the flow of NAFLD with obe-
sity and CKD, promote the activation of the kallikrein-
kinin system, the formation of plasma and thrombin,
with subsequent disturbance of equilibrium between
them, the development of stasis, slag phenomenon, the
formation of platelet and erythrocytic aggregates in
blood circulation system. The consequence of signifi-
cant activation of hemocoagulation against the suppres-
sion of TFA is the local clotting of blood in the arteries.
The function of Hageman-dependent fibrinolysis is the
regular deprivation of the circulatory system from fi-
brin clots formed under conditions of inflammation.
The results of our study indicate a decrease in the rate
of enzymatic, Hageman-dependent fibrinolysis, which
causes the compensatory activation of NEF. Slowdown
of blood circulation in the liver and kidneys due to the
formation of microthrombi in the microcirculatory sys-
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tem promotes progression of hypoxia, formation of re-
active oxygen species (ROS) and free radicals with sub-
sequent damage to cellular membranes of hepatocytes,
cytolysis, reduction of glomerular filtration rate (GFR)
and closure of the "vicious" circle of the progression
pathogenesis of NAFLD and CKD.

Conclusions.The role of chronic inflammation in
CKD in the formation of hemostasis disorders and in
the pathogenesis of progression of NASH on the back-
ground of obesity, which in general can be character-
ized as hypercoagulation syndrome due to significant
inhibition of anti-coagulation factors and fibrinolytic
systems and activation of plasma coagulation factors
(fibrinogen) due to chronic inflammation.

The prospect of further scientific research in
this direction is the development of a method for cor-
rection of hemostasis and fibrinolysis indices in pa-
tients with NAFLD depending on the stage of CKD.
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EVALUATION OF THE EFFECTIVENESS OF COMPLEX TREATMENT OF GENERALIZED
PERIODONTITIS IN WOMEN AFTER CHEMOTHERAPY FOR BREAST CANCER IN THE LONG-
TERM

Anomauis.

Y emami nasedeno pesynvmamu KoMnIEKCHO20 IKYBAHHS 2eHEPANIZ308AHO20 NAPOOOHMUIY Y JICIHOK NICIA NPO-
6edeHoi Ximiomepanii' 3 NPUBOAy paxy MOJIOYHOT 3a103u Yy 8io0anenull mepmin (yepes 6 micayia).

Hoseodero, wjo 3acmocy8ants 3anponoHo8an020 MKYEAHHsL 2eHEPAIZ08AH020 NAPOOOHMUNLY Y JICIHOK OaHOI Ka-
me2opii 00360110 3MEHWUMU KIbKICIb CKAP2 X80PUX, CHPUSLIO NOKPAUEHHIO 2IIEHTUHO20 CIAHY NOPOJICHUHU POMA,
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BMEHUEHHIO 3aNATLHO20 NPOYeC)y 8 NAPOOOHMI, CIMUMYIAYIL CIUHOBUOLTEHHS, WO 00 MONCIUBICIb OMPUMATIU NAPO-
doumonpomexmopHy egpekmugnicmo 23,6 % (v epyni nopienanis 14,6 %), a maxoic 3HayHo 3HUSUMU KLTbKICMb HCIHOK
i3 3acocmperum nepebicom napooowmumy (13,3 % 6 ocnoeHitl epyni npomu 35,7 % y epyni nopieHsinHs).

Toxaszano, wo y JHCiHOK 3 OHKONAMONOZIE NICS XIMIOMEPanii 3acmocy8anist OJisl JKY6AHHSI 2EHEPATIZ08AHO20
napoooumumy miieku 6az060i mepanii abo 3acobie micyesoi Oii HeOOCMAMHLO OJis OOCASHEHHS ROZUMUGHOZ0 PEe3) b~
mamy, wo niOmeepOACYEMbC MPUBANICIIO PEMICIT 3aX60PIOGANHS, NOKAZHUKAMU SICIEHIMHUX MA NAPOOOHMATbHUX
iHOeKCI68, (PYHKYIOHATIbHOK AKMUBHICIIO CIUHHUX 347103, GUSHAYEHUMU Yepe3 6 MICSYI8 Nic/isi JKYS8aHHA.

Abstract.

The article presents the results of complex treatment of generalized periodontitis in women after chemotherapy for
breast cancer in the long term (after 6 months).

It was proved that the use of the proposed treatment for generalized periodontitis in women of this category allowed
to reduce the number of patients' complaints, helped to improve the hygienic state of the oral cavity, to reduce the
inflammatory process in the periodontium, to stimulate salivation, obtain periodontal protection efficiency of 23.6% (in
the comparison group 14.6%), and also significantly reduce the number of women with exacerbation of periodontitis
(13.3% in the main group, 35.7% in the comparison group).

It has been shown that in women after chemotherapy, due to oncopathology, the use of only basic therapy or local
agents for the treatment of generalized periodontitis is not enough to achieve a positive result, which is confirmed by the
duration of remission of the disease, indicators of hygienic and periodontal indices, and functional activity of the salivary

glands 6 months after treatment.

Knrouoei cnosa: pax monounoi 3ano3u, Xximiomepanis, 2eHepanizo8anuii NApoOOOHMUM, TiKYEAHHS.
Keywords: breast cancer, chemotherapy, generalized periodontitis, treatment.

Axmyanvnicms memu. 3aXBOPIOBaHHS Iapo-
JOHTY AMCTPO(IYHO-3aMAIBHOTO TCHE3Y € CEPHO3HOI0
MEIUYHOIO MPOOJIEMOI0. I3 KOXKHUM POKOM 3aXBOPIO-
BaHHS TKaHMH MapOJIOHTY MPOTPECYIOTh, OXOILIIOIYN
BiZ 65 % mo 95 % HaceneHHs 3eMHOI Ky 1 pi3Ko Mo-
HIUPIOIOTHCS cepen 0cib Moooro Biky [1-4].

VYkpaiHa HalexKUTh 0 KpaiH 31 3HAYHOIO MOIInpe-
HICTIO JTAaHOI MATOJIOTI, sSIKa 3aJIeKHUTh BiJl PErioHy Ta
BiKy oOcTexeHux i gocsrae 85-95 % [5].

CyvacHuil piBeHb 3HaHb [O3BOJISIE PO3IIISAATH
eTiomnaToreHe3 3aXBOPIOBaHb ITAPOIOHTA SIK MYJIbTH]A-
KTOPHY MOJIEITh, IO BKJIFOYA€E HAsBHICTH MiKPOOHOT iH-
Bazii (OakTepiasbHI MApOJOHTONATOTEHH), HealeKBa-
THY 3aXMCHY peaKiiito iMyHHOT cucteMu abo ii BigcyT-
HICTh, BIUIMB HEraTUBHUX MiCHEBUX (aKTOpIB
MOPOXKHUHU POTa Ta 3arajbHUX (haKTOpiB Ha PiBHI Op-
ranizmy [6-8].

IIpoTe TPYIOMICTKICTH KOHCEPBATHBHOIO JIIKY-
BaHHS 1 PI3HOMAHITHICTh MPUYHMH 3aXBOPIOBAaHb Mapo-
JIOHTY 3MYIIYIOTb 3HOBY i 3HOBY BUBYATH (paKTOPH, L0
BIUIMBAIOTh Ha €TIOJOTIIO 1 NMAaTOTeHe3 JaHOTO 3aXBO-
PIOBaHHSL.

UYucreHHi myOiKaIii BYSHUX 1 IOMOBII eKCIepT-
HUX KomiTeTiB BOO3 cBiguaTe npo 3Ha4HE 3pOCTaHHS
YHcila XpOHIYHUX 3aXBOPIOBaHb, OOYMOBIICHHX MPHU-
06aHOI0 BTOPMHHOIO iIMYHHOIO HEIOCTaTHICTIO (B TOMY
YHUCIIi B pe3ybTaTi MPOTUILYXJIMHHOTO JIIKYBaHHSA), 110
CIIpHSIE IPOrPECYBAHHIO MATOJOTTYHOTO MPOLECY, PO3-
BUTKY yCKJIQJIHEHB, (POPMYBaHHIO TOPIITHOCTI 0 Tpa-
JuiiiHo1 Tepamii [9-11].

baratbmMa KIIHIYHUMH W €KCIIEpUMEHTaIbLHUMH
JOCIIIJPKEHHSIMH  OOIPYHTOBAHO, L0 TKaHWHH Iapo-
JIOHTY BiJIpi3HSIOTHCSI BUCOKOIO UYTIIMBICTIO J0 CTPECY
[12-15].

Huni BBaXkaroTh, 10 TocTpuii abo XpOHIYHMI
CTpec Ma€ BEJIMKE 3HAYEHHS B YPaXEHHSIX TKaHWH T1a-
pooHTa, OyAydd THM TIPOBOKAIIHHUM (akTOpOM,
SKNAH BUKJINKA€ a00 CTUMYJIIOE PO3BUTOK ITAPOJAOHTHUTY
TIPY Pi3HUX MATOJIOTIYHUX CUTYamisx [16].

VY psini poOiT mokazaHo, IO MPH XPOHIYHUX CTpe-
COBHX CHTYyamlisx pi3Hi (GopMHU ypakeHHS MapOIOHTY
criocrepiratoTbes Oiplr Hix B 90% Bunaakis [17, 18].
ICHYIOTh TOCTIKCHHS, 5IKi TOBOISTh HASBHICTH 3B's-
3KY MIXK TSDKKICTIO MOIIKO/IKEHHSI TAPOJIOHTA 1 TSIKKi-
cTio cTpecy [19].

B xo/1i iHIIIOTO JOCIIHKEHHS TaKOX OyJa miaTBe-
pIKeHa poib CTpecoBHX (DAKTOPIB B TEHE3l YIIKO-
JDKSHB TapOJIOHTA 1 TI0Ka3aHo, 10 IMyHOJeTIPECHBHUI
epeKT cTpecoBUX (HaKTOpiB OE3MOCEPEIHBO BILIUBAE
HA TITi€HIYHUH CTaTyC 1 aHTUMIKPOOHHUH 3aXHCT MOPO-
>KHUHM poTa [20].

Pak momounoi 3an03u (PM3), sik >x0/IHE iHIIIE OH-
KOJIOTIYHE 3aXBOPIOBaHHS, BIUIMBAE Ha IMpodeciiiHy,
ColLiaJIbHy Ta IHTUMHY CTOPOHHM XUTTsI KiHKH [21, 22].
Beaxaerncsi, 110 PM3 € yHiKkansHUM cepejt 3II0IKICHIX
HOBOYTBOPEHb THM, IO JIKYBaHHS Ma€ TJIHOOKHIA
BIUIMB Ha Te, SIK MAalli€HTKa rouyyBae cebe Ta sk 11
CIpUAMaIOTh 0TOUy0Yi. 1allieHTKH MaroTh CTpax Mo-
TIpIICHHS BITHOCHH i3 YOJIOBIKOM, BTPaTH BiIUyTTS
MPUBA0JIMBOCTI, TTOBHOILIHHOCTI Ta COIIaJbHOTO CTa-
Tycy. Och YoMy MeTa JIiIKyBaHHSI Ma€ OyTH CIIpsIMOBaHa
SIK Ha 301JIBIIEHHS TPUBAJIOCTI XKUTTS, TaK 1 Ha 3abe3me-
YEeHHS BIATOBITHOI SKOCTI Ta CTaHY IICHXOJIOTIYHOTO
KOMQOPTY JKUTTS KiHKH [23].

Benmka KinbKicTh BITYM3HAHUX 1 3apyOiKHHX J10-
CI/PDKEHb JIEMOHCTPYIOTh MOIIMPEHICTh CEePHO3HUX
MICUXIYHUX MOPYIICHB 1 ICUXIaTPUYHUX MPOOIJIEM y OH-
KOJIOTIYHHMX XBOPHX Ta CBITYHUTH MPO T€, IO JAJIEKO HE
BCi XBOpI MOXKYTh YCIIIIIHO JOJATH MEPEXUTHI CTpec
[24]

ABTopamu moka3aHo, o Bix 3% mo 38% xBopux
Ha PM3 MmaroTh nemnpeciro pi3HOTO CTYHEHS Ba)KKOCTI
[25].

OmHUM 3 HaWOUTBII 3HAYYIIUX BHIIB JIKyBaHHS
yciX 3JI0SIKICHHX 3aXBOPIOBAaHb € XiMioTeparisi, OJHaK
BCi MIPOTUITYXJIMHHI MPenapaTi MalOTh TOKCHYHY JIif0.

Tpeba BIAMITHTH, IO Y XBOPUX HA OHKOJIOTiUHI
3aXBOPIOBAHHS MICJIA IPOBEACHHS KOMIUIEKCHOTO TIPO-
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THITYXJIMHHOTO JIIKYBaHHS CIIOCTEPIraeThCsl IMyHOIETI-
pecis 3Mmimanoro refesy [26, 27]. [To-mepire, Gpakt po-
3BUTKY OHKOJIOT'IYHOTO IIPOIECY JO3BOJISIE TOBOPHUTH
PO HasBHICTH BUXiAHOTO nedekty QyHKUiT iIMyHHOTO
HarJsiy, 1o J103BOJIsiE OE3MEePeIIKoIHO PO3MHOKYBa-
THCS KIITHHAM, 110 MajirHizyBanucs. [lo-npyre, cami
MYXJIMHHI KJIITHHY HaJaloTh JIOKAIBHUI 1 IMyHOCYTIpe-
CHBHUI BIUIHMB 32 PaXyHOK BUPOOJICHHS PI3HUX cyOcTa-
HIiil. [To-Tpere, cydacHe KOMIUIEKCHE TPOTHITYXIHHHE
nikyBaHHS (XT) BUSBIAETHCS TOTYXHHM (DaKTOPOM,
IO 1HIYKYIOTh TeHEepalli3oBaHy iMyHOCyTpecito [28].

[oxazano, mo y xBopux Ha PM3 II-III craxii mi-
CIIA TIPOBEJCHHSA PAaIUKAIBHOTO XiPYPTi4HOTO IIiKY-
BaHHs 1 4-6 KypciB ximioTeparii 3a cxemoro CAF cno-
cTepiraBcsi PO3BUTOK JICWKOIEHI] 1 iMyHonedinury 3
MEePEBAKHUM 3HMIKEHHSIM KiJIbKICHUX 1 (yHKIIOHAIb-
HHX I[TOKAa3HUKIB KJIITHHHOTO Ta I'YMOPAJIBHOTO iMYHi-
Tety [29].

BpaxoByrouu Te, 1110 IPOBIZHY POJIb B MATOreHE31
3anagbHO-IECTPYKTHBHUX INIPOIECIB B MAPOJOHTI Tpa-
IOTh IMYHOJIOTIYHI MEXaHi3MH, TOMY KIIIHIYHI IPOSBU
XPOHIYHOTO I'€HEePalli30BaHOTO MTAPOJOHTHUTY 3aIeXKAaTh
HE CTIJIBKH BiJl HATOTEHHOCTI 1 BIpyJICHTHOCTI BiATIOBI-
JTHOT MIKpo(JIopH, CKUNBKH Bill XapakTepy Oakrepia-
JBHO-TOCTAJIFHUX B3a€EMUH, TOOTO, 6arato B YoMy Bif
CTYIEHS PEaKTUBHOCTI MaKpOOpraHiamy, 10 JeTepMi-
HYEThCSl (DYHKIIOHAJIbHUM CTaHOM IMYHHOI CHCTEMH
[30].

KcepocTomist € Takox OTHUM 3 YCKJIaJHEHb PO-
BOJMMOTO IUTOCTATHYHOTO JIiKyBaHHs. CIMHHI 3aJ103H
Jy’Ke 4yTiIuBi 10 Ximiorepamii. [IpomeneBa Teparmis,
10 3aCTOCOBYETHCS IIpu PM3, MoXke BUKIMKATH JTHIIE
MUHYIIY KCEPOCTOMIIO, THM YacOM BILTUB XiMioTepamil
Ha CIMHOBUIICHHS € OUTbII cepiio3HmM [31, 32].

V nmocmimxenni Comerlato Jardim L. i3 cmiBaBT.
BUBYAIH 300pOB’st poToBoi mopoxxamar (OHRQoOL) ce-
pen xkiHok 3 PM3, mo Biwkuinu. [lomupenicth HeraTu-
BHOTO BIUIMBY cTaHOBWia 58,9 %, sxuii OyB moB'si3a-
HHUH 3 Jempeci€ro, AIarHOCTHKOI PaKy MOJIOYHOI 3a-
JI03U, XIMIOTepari€ro, KUIbKICTIO BiJIHOBJIEHHX 3y0iB Ta
KcepocTomiero [33].

Takum unHOM, Hacniaku Tepanii PM3 maioTh Be-
JMYE3HUH BIIMB Ha 3JI0POB'Sl POTOBOI MOPOXKHUHM Ta-
I[iEHTa Yepe3 CUCTEMHY TOKCHYHY IO XiMioTeparnes-
THUYHHX IpETapaTiB, 0 YacTO BUSBIISETHCS B ITOPOXK-
HUHI pOTa Yy BHUNIAAI QNIMEHTapHOIO MYKO3HUTY,
CTOMATHTIB, XBOPOO MapoJOHTA, IO MAIOTh TSDKKUH
nepedir i B JSsIKUX BUITAKaX € MIPUYUHOIO BIZIMOBH Bif
MOJANIBIIIOTO XiMiOTEPAIEBTUYHOTO JTIKYyBaHHS. XPOHIi-
YHa OJIOHTOTCHHA iH(EKIis Ha T iIMyHOCYIPECHBHOT
Iii XxiMioTepamii Ta CTPECOBOTO CTaHY XBOPUX 3HAYHO
00TsDKy€e Tiepedir 3aXBOpIOBaHb MTOPOXKHUHU POTA, A B
JIeSIKMX BUITaZKax MOXe OyTH MPUYMHOIO PO3BUTKY Ce-
NTHYHUX CTaHIB, 110 3arPOXKYIOTh JKUTTIO MAIliEHTA.

Cy4acHU KOMITJIEKCHUH IJ1aH JIKyBaHHS reHepa-
J30BaHOTO MAPOJIOHTUTY IIOBUHEH BKIFOYATH €TIOTPO-
IHY Teparlilo, COpsIMOBaHy Ha YCYHEHHs NPHYMHHHUX
(hakTOpiB, MATOTEHETUYHY TEPAIIIO 13 3aCTOCYBaHHAM
METOJIIB 1 3ac00iB, SIKi BIUIMBAIOTh Ha MATOTEHETHYHI
JIAHKHU 3aMaJbHO-IECTPYKTHBHOTO TIPOIECY B MapOI0-
HTi, CAMIITOMaTHYHY Teparito, o rnependadae BUKO-

PUCTaHHA 3ac00iB, SKi MiJCHIIOIOTH 3aXHCHO-TIPUCTO-
CyBaJIbHI MEXaHi3MH XBOPOTO, BiTHOBHOTO JTIKyBaHHSI
(peabimitamii) [34].

[Tpote Bce BUILIeBUKIIaIeHE B 3HAYHIN Mipi yCKIa-
JIHIOE TIepedir 3aXBOPIOBaHb MapOJIOHTY, a POBEJICHE
CTaHJapTHE X JIKyBaHHS 4acTO HE Ja€ OYiKYyBaHOTO
MIO3UTHBHOTO pe3yibTary. HenocTaTHbo eeKTHBHI JTi-
KyBaJIbHI 3aXOJIM, TPUBAICTH JIKYBAaHHS 1 3HIKCHHS
Mpane3JaTHOCTI TaKWX MAli€HTiB BU3HAYAIOTh aKTya-
JBHICTB TIPOOTIeMH, ii MEANYIHY, CKOHOMIYHY Ta cOIlia-
JBHY 3HAYNMICTb.

Memoto pobomu Gyna omiHka epeKTHBHOCTI 3a-
CTOCYBaHHSI KOMIUIEKCY 3aXOJiB I JIKyBaHHS T'eHe-
pai3oBaHOTO MAapoOJOHTUTY y KIHOK IiCis MHpoBe-
JICHHsI XiMioTepariii 3 IPUBOY paKy MOJIOYHOI 327031
y BiJIaNieHU{ TEpMiH CIIOCTEpEeXEHHs (depe3 6 mics-
1iB).

Mamepianu ma memoou docniodyncenus. Y Kii-
HIKO-Ta00PaTOPHUX JOCITIDKEHHAX B3sUI0 ydacTh 49
XKIHOK 3 PM3, B IKHX 3 MOMEHTY OIIEPaTUBHOTO BTPY-
4aHHsA 3 npuBoay PM3 mpotinmio 1,5-2 poku Ta ski Ha
MOMEHT 00CTeXeHHs mpoiuun 4-6 kypciB XT 3a cxe-
moro FAC. Bik mamieHToK ckiaB 32-46 pokiB.

CromarosoriyHe JiKyBaHHS ’KiHOK ITOYMHAIN Ye-
pe3 4-5 MicAIiB Mmicis IPOBEICHHS OCTAHHBOTO KypCy
XT, T00TO micyst 3HUKHEHHS HAWOIMKUNX Ta BiJICTPO-
4yeHux (4epe3 1-6 THKHIB) yCKIIaJHEHb, OB’ sI3aHUX 3
MUTOTOKCUYHOIO IIEF0 MpPEapaTiB, B TOMY YHUCII Opa-
JIBHOTO MYKO3HTY.

ITicna mornubIeHOro CTOMATOJOriYHOTO obCTe-
JKEHHsI BCIM JKiHKaM OYJIO IMOCTaBIICHO JiarHo3 XpoHi-
yHHi reHepanizoBanuii mapogoHTut (XI'IT) I-1L, IT cTy-
rieHro (3a kracugikamniero Jaamnescbkoro H.®., 1994).
3arocTpeHuii nepedir reHepai3oBaHOr0 MAPOJAOHTHUTY
(T'TD) 6yno miarHocroBaHo y 18 marientok (46,2 %),
XpoHiuHMIA nepedir — y 53,8 % BinnosigHO.

XBopi 3 PM3 B 3aJ1e:)KHOCTI Biji NPU3HAYESHOTO JIi-
KyBaHHsI OyJIM paHJOMI30BaHO MOJUICHI Ha 2 TPYIH:
rpyny nopiBHsHHs (18 nami€HTOK) i OCHOBHY rpymy
(31 xinka).

XBOpHM 000X IpyIl IIPOBOAMIN CaHALIIO MOPOXK-
HUHHA POTa, 10 BKJIIOYAE JIIKYBAHHS Kapiecy i HOro
YCKIIaJHEeHb, 3aMiHy METaJICBUX IUIOMO Ha KOMIIO3H-
THi, IIMHYBaHHSA (32 TIOKA3aHHAMM), TPOBEACHHS TIPO-
(eciitHOl ririeHn TOpoXHHWHU pota (scaling, root
planning 3 BHKOpPHCTaHHSM PYYHHX YHIBEpCaIbHHX
Kioper 1 kropet Gracey 0e3 BUKOPUCTAHHS YJIbTPa3By-
KOBHX IpPUOOpIB, MONIPOBKA 3y0iB 3 BUKOPHUCTAHHAM
amapaty AIR-FLOW S1 ta nopomky AIR-FLOW
Plus), ammikariii, iHCTHIIAIIT aHTHCENTHKY MipaMiCTHH
(peectpamis Ne UA/1804/01/01) [35].

[Ticns mpoBeneHHS CTOMATONOTIYHUX MaHIIyJIs-
il marieaTkaM 000X rpyn OyJio MpU3HAYEHO JTIKyBa-
npHO-TIpodinakTnanmii kKoMruteke (JIITK) mms micue-
BOr0 JIOMAIIHBOTO BUKOPHCTAaHHS, SKHH mepenbauaB
3aCTOCYBaHHS BPaHI MICIS YUCTKH 3y0iB MyK030-a/1-
re3uBHOTO remo «KBepTymigoH» (MiCTHTh IMYHOCTH-
MYJISATOp IMYyIOH, NMpebioTHK iHYyNMH, OioguiaBOHOIN
KBEpLETHH I IUTpaT Kajbllil0), a BBEYEpPi BBEUEPI My-
KO030-are3uBHOTO Tenmo «Exino3om» (MiCTUTh HACTOL
JIIKApCHKHUX POCIMH €XiHaIlei, MOJOPOKHHUKA 1 30J10TO-
THCSIHUKY).
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Jnst moruisiny 3a IOPOXKHUHOIO POTa BCIM Ialli€H-
TKaM OyJia peKOMeHI0BaHa MYJIbTU( YHKITIOHATbHA 3Y-
6na macta «Blend-a-med Pro-Expert 3mopoBa cBi-
KICTBY.

JlonaTKkoBO JKIHKaM OCHOBHOI Tpymu  Hicis
000B’s13K0BOT KOHCYIBTALI 3 JIiKapsIMH-iHTepHICTaMHU
0yB npusHayenuii JITIK 3aranpHOT1 i1, 1110 BKITFOYAB BU-
KOPHCTaHHS TeNaTonpoTekTopy «Jlekacum» (MICTHTh
JICUUTHH COHSLITHUKOBHH, MaKyXy PO3TOPOIILII, IUTPAT
KaJIbLIHO) (o 1-2 tabn. 3 pa3u Ha JeHb, qepes 1-1,5 ro-
JIMHY Ticist mpuiioMy Tkl npotsirom 1 wmic.), lMyHOMO-

nymnaropy «llomiokcnnorii» (1o 6 Mr B OfHIH iH’ €Ki
2 pa3u Ha THXKJEHb NPOTATOM 1 Mic.) Ta CeIaTHBHOTO
3aco0y «Amanrom (mo 1 Tabm. (500 mr) 2 pa3u Ha 100y
npotsirom 1 mic.).

Oxpim TOTO, )KiHKaM OCHOBHO1{ rpynu Oyua 3ampo-
MIOHOBaHa CXeMa IHL[I/IBII[yaJ'II)HOI Tiri€HN TIOPOYKHUHH
poTa Ul BUKOpHUCTaHHS y mepiox pemicii I'TI: 3yOna
nacra «VITIS gingival» (Bpanui), 3yOHa macta i reib
Dentaid xeros (BBeuepi) Ta 3yOHmil emikcup «Jli3o-
JCHT» (MICTUTP JII30IMM 3 SEYHOTO OLIKA, [ICTABIIOH,
Bitamia B2) (1 4.n. Ha 1/4 cknsHKM Bomw, 2-3 pasd Ha
n00y).

Kiiniko-1abopaTopHi 1ociipkeHHsT Oyl npoBe-
JIeHI IO MOYaTKy CTOMATOJIOTIYHOTO JIIKyBaHHS, dyepe3
1 Micsmp Ta yepe3 6 MiCsAIlB.

Y XBOPHX PETENHHO 30upany aHaMHe3 1 BU3HA-
YaJM CTOMATOJIOTIYHUH CTaTyC 3a 3arajibHONPHITHATO0
MeToukoio. CTaH Tiri€eHH MOPOKHWHHU POTa OILIHIO-
BaJIM 3a JOTNOMOTIO0 iH/IeKCIB ririenn ['piH-Bepmmuib-
fioHa, Silness-Loe Ta Stallard [36]. [{ns ominku cTany
TKaHHMH MapoJIOHTa BUKOPUCTOBYBaJH iHAekc PMA %
(Parma), iHmekc KpOBOTOYMBOCTI siceH 1o Mrosue-
many-Koyeny; napoponransuuii inaexc (P1) Paccena,
OLIIHIOBAJIM IIIMONHY 30H/IyBaHHS ITapOJOHTAIBLHUX Ka-
pmaniB (1K), sxy BU3Hauaiu 3a JOIIOMOTOO TAPOI0H-
TANBHOTO 30H/Ia 3 YOTHPHOX CTOPiH 3y0a [37].

@OyHKLIOHAIBHY aKTUBHICTh CIMHHUX 3aJ103 BHU-
3HAYaJIH 32 MBUAKICTIO camiBariii [38].

OTtpumaHi aaHi 0OpOOJISIIM METOAaMHU Bapiarliii-
HOI CTaTHCTHKH i3 3aCTOCYBaHHSIM HPOTPAMHOMY 3a-
coby MS Excel 2010.

Pe3ynomamu docnioxncenns ma ix 062060penns.
Pe3ynbTat KIIHIYHUX JOCIIKCHb, MPOBEACHUX Ue-
pe3 | Micsp depes JIiKyBaHHs, TOKa3all BICOKY ede-
KTUBHICTh 3aIIPOIIOHOBAHOIO KOMIUIEKCHOTO JIKY-
BaHHs JikyBaHHsA 1] y xinok micist XT 3 mpuBomy
PM3 (PM3/XT), BUKOPHCTaHHS SIKOT'O CITPHAIIO TOKpPa-
IIEHHIO TIri€HIYHOTO CTaHy MOPOXXHHHU POTa, 3MEH-
[IEHHIO 3aITaJIBHOTO MPOILECY B MAPOAOHTI, CTUMYJIAIII]

CIIMHOBH/IUICHHS, 1110 J]aJI0 MOXJIMBICTh OTPUMATH I1a-
POIOHTONPOTEKTOPHY edekTHBHICTE 53,3 % depe3 1
MiCsIb micis JiKyBaHHS [39].

BusHaueHHS iHIEKCIB Tiri€HW NOKa3ajo0 3HAYHE
MIOKPAaIICHHS TTi€HIYHOTO PIBHS MOPOXKHUHU POTA Ki-
HOK BCiX TPYTI 3 IOCTOBIPHUMH MIKTPYIOBUMH BiIIMiH-
HOCTSIMH TUIBKH 32 OKa3HHUKOM 3yOHOT0 KaMeHIo (p2 <
0,05), mo CBiOYUTH TPO MiABHIICHHS MOTHBALii IO
MIPOBECHHS 1HMBIAYalIbHOI Tiri€HH MOPOXKHUHU poTa
cepex 00CTe)KEHHX.

He nuBnsiunch Ha Maibke OJHAKOBI Tiri€eHi4HI HO-
Ka3HUKH MOPOXXHUHU POTAa, TIPH MIPOBEACHHI 1HICKCHOT
OLIHKM CTaHy TKaHUH IapOJOHTY HALlEHTOK Pi3HUX
rpym depe3 1 Micsans Oy BCTAaHOBJIEHI 3HAYHI MiX-
rpynoBi BiaminHocTi. Tak, innekc PMA % B ocHOBHil
rpymi OyB MEHITUM KOHTPOJIBHOI TPYIIN Ta TPYIIH IOPi-
BHsHHSI Ha 73,7 % Tta 62,8 % BignoBigHO, Tpoda
Hunnepa-Ilncapesa — Ha 62,4 % Ta 57,8 % Biamo-
BIJTHO, 1HJIEKC KPOBOTOUMBOCTI — Ha 79,2 % i 71,0 %
BignmoBigHO (p12 < 0,05). [IpoTH3amancHa edexTus-
HICTh Uepe3 OJMH MICsIb cKiiaia 36,4 % B KOHTPOJIbHIN
rpymi, 53,3 % B rpymi nopiBHAHHSA, 86,3 % B OCHOBHIH
rpyri.

3minu Pl it rmubunm 3oanyBanus [1K Oysu nocro-
BipHUMH TiJIbKH y )KIHOK OCHOBHOI TPYIIH, SK IO BiZ[HO-
MIEHHIO JI0 TIOKa3HUKa 70 HleBaHHH (Ha 33,0 % i
40,9% Bl,I[l'IOBl,I[HO) Tak 1 10 BIZHOIIEHHIO IO IHIIUX
IPYI TOCTiHKEHHS (p12< 0,05).

UYepes 1 micamp y )KIHOK KOHTPOJIBHOT TPYIIH [IBH-
JKicTh camiBarii He 3minmnacsa (0,23 + 0,01 mu/xs.
mpotu 0,22 £+ 0,03 Mi/xB. o mikyBaHHS, p > 0,05), y
XKIHOK TpyNu TOPiBHAHHSA 30UIbmmiack Ha 34,4 %, y
JKIHOK OCHOBHOI rpynw, o npuiiManu noauit JIIIK,
30inbImmIacs Ha 56,1 %.

Jist migTBepIKeHHSI €PEKTHBHOCTI 3aIIPOIIOHOBA-
Hux JIIIK Oymu mpoBeneHi KiiHiKo-1a00paTopHi 00-
ctexxeHHs xkiHOK 3 ['T1 ra PM3/XT, siki B3sIH y4acTb y
JIOCITIIKeHHI, 4epe3 6 MICSLIB MiCJist JIIKyBaHHSL.

KputepisiMu BHKITIOYCHHS KIHOK 3 TOCIIHKCHHS
yepes MiBpoKy OyB mOBTOpHUH Kypce XT 3 mpuBoay OH-
KOTIATOJIOT1, 1HIIIa COMAaTHYHA TATOJIOTIs y CTaii jae-
xomnencauii (y Burisial ycknaguenus XT ado PM3),
BHKOPHCTAHHS HIINX JTIKapChKUX 3ac00iB a00 3ac00iB
HETPaIHUITIITHOT MEUITUHY IIPOTATOM TPHUBAJIOTO Yacy 3
METOIO MTOBHOT peabitiTarii, o MOTJIO OKa3aTH BILUIUB
Ha Pe3yJIbTATH JIIKYBaHHI.

[pwu 360pi ckapr XBOopux OyJI0 BCTAHOBICHO, IO
yepe3 6 MicsmiB iX KiJIBKICTh y JKiHOK KOHTPOJBHOT
Tpyny He 3MeHImIacs i Oyia Takoro X, K 1 Ha erarmi
1o mikyBaHHS (Tabx. 1).

Tabmmus 1

OCHOBHI cKkapru 1moa0 cTaHy NOPOKHUHYU PoTa y nauienrok 3 PM3/XT
4yepe3 6 MicsiniB micJisi nposeaeHoro JgikyBanust I'TI

XKinkwm 3 T'IT I-1T ct. ma i PM3/XT (n = 39)
KonrtponbHa rpyna I'pyna mopiBHIHHS OcHoBHa rpyna
TIoKa3HHK, WO BUBYACTECA (6a3gBa Tepall':l)i};) (J%)%K MicieBo'f i) (ToBHMIA HI;}IIK)
(n=10) (n=14) (n=15)
Cyxicts COIIP 9 (90,0 %) 10 (71,4 %) 5 (33,3 %)
Timoresist 6 (60,0 %) 5 (35,7 %) 1 (6,7 %)
AHTynsapHA# XefumiT 7 (70,0 %) 4 (28,6 %) 1 (6,7 %)
KpoBoTouMBiCTh siceH 7 (70,0 %) 5 (35,7 %) 2 (13,3 %)
Iepioauyna pyxauBicTh 3y0iB 3 (30,0 %) 0 0
Haurit 7 (70,0 %) 5 (35,7 %) 2 (13,3 %)
Henpuemuuii 3amax 3 pora 5 (50,0 %) 5 (35,7 %) 3 (20 %)
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3UTH KiJIBKICTh CKapT XBOPHX, IPOTE HYepe3 IiBPOKY
71,4 % ocib mpoIoBKyBaJIM CKApKUTUCS HA CYXIiCTh B
MOPOXXKHHHI poTa, 35,7 % — Ha 3MiHEHY CMaKoBy 4yT-
JIMBICTh, KPOBOTOUMBICTH SCEH Ta HENPUEMHHUI 3arax 3
porTa.

[I{o cTocyeThCst XKIHOK OCHOBHOI TPYIIH, TO Ha CY-
xictb COIIP ckapxwmmcs Tinbku 33,0 % marieHTok,
1HIII CKapry HOCHIIM MOOJMHOKHH XapakTep.

OO0’eKTUBHA OIIHKA CTaHy TKaHWH MapOJIOHTY J0-
3BOJIMJIa BCTAHOBUTH, L0 KiJBbKICTh JKIHOK 3 3arocTpe-
HuM niepebirom I'TI B KOHTpOIIBHIH rpymi ckiana 5 xki-
HOK (50,0 %), B rpymi nopiBHsHHS — 5 kiHOK (35,7 %),
B OCHOBHIii rpymi — 2 xinku (13,3 %) (puc. 1).

100%
90% +—
80% +—
70% +——
60% +—
50%
40%
30%
20%
10%

0%

KoHTposbHa rpyna
(6a3oBa Tepanis)

[pyna nopisHAHHA
(micueswnin NINK)

pemicia

M 3arocTpeHHA

OcHoBHa rpyna (noBHWi
NNK)

Puc. 1. Po3nooin sxcinok 3 PM3/XT 3a nepebicom I'TI uepes 6 micsyie nicis nikysanns, %.

[arientku i3 3aroctpenum nepedirom I'TI ckap-
JKIITHCS Ha TucKoM@opT abo MOCTiHMH O1Th B sSICHAX,
3amax 3 poTa, BUPaXEHY KPOBOTOYMBICTH (IIPH MPH-
fiomi ixi, gnmenns 3y0iB). O0'eKTHBHO Bim3HaYamacs
HAOPSKIICTh SICEH, TilepeMis, BUpaXXeHa KPOBOTOYHU-
BICTh IIpH 30HIYBaHHI, HASBHICTh TPaHYIAIIHHOT TKa-
uunu B [1K, y neskux mamieHTtiB chopMyBajmcs napo-
JIOHTJIbHI a0CIeCH. 3aroCTPEeHHs CYMPOBOIKYBAIOCS
MOTIPIICHHSAM 3arajbHOTO cTaHy (TOJOBHHUI Oijb, He-
31y’KaHHS).

Bu3HayeHHs Tiri€HIYHAX Ta TApOJOHTAILHUX 1H-
JekciB y xiHok 3 PM3/XT moka3aio moripmeHHs BCix
MTOKA3HUKIB, IO BUBYAIOTHCS, y IOPIBHIHHI 3 TOKa3HH-
KaMH, OTPUMaHUMH 4depe3 | MICSIb micis Mo9aTKy Ji-
kyBanHg ['TI.

OpHak OILIHKA TiTi€EHIYHOTO PiBHA JKiHOK 4epe3 6
MicCsALiB MMOKa3ajia OlbIl MEHII 3HaYE€HHS 1HAEKCIB 110
BIJTHOIIIEHHIO 10 MOKA3HWKIB 10 JIKYBaHHS, OJHAK
NpU3Ha4YeHe JIKyBaHHS Ta oOpaHa cxema JOrJisiny 3a
MOPOKHMHOO POTa OKa3aJlu pi3HUM BILIUB (Ta0. 2).

Tabmurs 2
Junamika 3MiH ririeHiYHoOro crany nopo:kHuHu porta xinok 3 I'Tl ta PM3/XT nix BniamuBoM pi3Horo Jiky-
BaHHA
Kinku 3 T'IT I-1I cr. Ha Ti1i PM3/XT (n = 53)
. ) Kontponsna rpymna| 'pyna mopisasaas |OCHOBHA Tpymia
[Noxa3HuK, o BUBYAETHCs | TepMiH cripocTe-pekeHHs (6azosa Tepania) | (JITTK wictesoi aif) | (mosruii JIIK)
(n=10) (n=14) (n=15)
1 2 3 4 5
. 2,22+0,29 2,31+0,24
Jo nikyBaHHS 2,19+0,13 p:>0,05 p1.2>0,05
Iunekc Silness-Loe, 6anu o 1,80£0,09 1,23+0,08 0,66+0,06
Uepes 6 micsuis <0.05 p<0,05 p<0,05
P=Y, 1<0,05 p1-2< 0,05
. 2,494+0,40 2,61+0,39
Jo mikyBaHHS 2,55+0,19 p:>0,05 p15>0,05
Ianexc Stallard, 6amu o 1,9040,07 1,01+0,09 0,68+0,08
Uepes 6 micsiiB <0.05 p<0,05 p<0,05
P=Y, p1<0,05 p1.2<0,05
. 2,544+0,29 2,48+0,31
Jlo mikyBaHHS 2,30+0,16 p:>0,05 p15>0,05
3yOHMIT KaMiHb, Oamn o 1,5620,10 1,31+0,08 0,90+0,08
Uepes 6 micsiiB <0.05 p<0,05 p<0,05
P=Y, p1<0,05 p1.2<0,05

Ipumimka. p — ROKA3HUK OOCMOGIPHOCHI NO GIOHOWEHHIO 00 NOKA3HUKA 00 JIKYB8AHHS, P1 — NO 8IOHOUEHHIO 00
NOKA3HUKA KOHMPOLLHOIL 2PYRU HA TNOMY HC MEPMIHI CHOCEPENCEHHS, P2 — NO BIOHOWEHHIO 00 NOKA3HUKA PYNU
NOPIGHSAHHA HA MOMY J4C MEPMIHI CHOCMEPEIHCEHHS.
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Tak, ingekc Silness-Loe uepes miBpoky OyB MeH-
it 3a BuxiaHi gaxi Ha 17,8 % y KOHTpoOubHI# rpyi,
Ha 44,6 % y rpymi nmopiBHsAHHS, HA 71,4 % B OCHOBHIi
rpymi, mo O0yyno MeHImuM Ha 63,3 % ta 46,3 % 3a moka-
3HHUKH KOHTPOJBHOI IPYIH Ta IPYNH MOPIBHIHHS Bij-
TMIOBI/THO.

Iunexc Stallard nemoncTpyBaB aHanoriuny JuHA-
MiKy: 3MeHIIeHHS Ha 25,5 % y KOHTpOJbHIN Tpymi, Ha
46,8 % y rpymni nopiBHAHHSA, Ha 73,9 % B OCHOBHIM
rpymi. Mixrpymosa pizHuns ckiana 64,2 % 3 KOHTpo-
JBHOIO TPYNOI0, 32,7 % 3 TPYNOI0 MOPiBHIHHSL.

o crocyeThcs MOKa3HUKA 3yOHOTO KaMeHIO, TO
BiH OyB MCHIINM 3a BHXiJHA TMOKa3HUKH Ha 32,2 %,

48,4 % Tta 63,7% y KOHTPOJBHIN rpyri, rpymi HOpiB-
HSIHHS Ta OCHOBHIH TpyIIi BiJITOBiAHO.

IHeKkcHa olLliHKa CTaHy TKaHWH MapoJoHTY Y XKi-
HOK PI3HHUX I'PYII T0Ka3ajia aHaJIoTiYHy AuHaMiKy. Tak,
MOKa3HUKH iHAekcy PMA, kpoBoTOYHMBOCTI Ta IpoOu
[Hunepa-ITucapeBa y >XiHOK KOHTPOJBHOI Tpynu He
BIJIPi3HSUTUCS BiJl TIOKA3HUKIB 110 JIiKyBaHHs (p>0,05), y
TpyIi TMOPIBHSHHS BOHHM OYJIM MEHIINMH BiJl BUX1THUX
moka3HuKiB B 1,38-1,4 pasm (p<0,05), a B OoCHOBHiit
TPYIIi BOHU BipOTiAHO BiIPi3HSIINCA 1 BiJl BUXITHUAX MO-
Ka3HHUKIB 1 B IOKa3HWKIB KOHTPOJIBHOI TPYIH Ta
Tpynu NOpiBHAHHSA (Tabm. 3).

Tabmuug 3

JlnHamika 3MiH IOKA3HMKIB 3alaJieHHs B NapooHTi y skiHok micasgs PM3/XT nix BuimBoM pi3sHoOro Jaiky-
BaHH{ 4Yepe3 6 micsauiB

Kinxu 3 TIT I-1I ct. Ha i PM3/XT (n = 53)
. Konrtposnpna |['‘pyma mopiBHsiHHs| OCHOBHa
TepMiH cripocTe-pe- . ..
Iloka3HuUK, 0 BUBYAETHCS KCHHSL rpyna (JITTIK micueBoi rpyna
(6a3oBa Tepamis) JiT) (moBHuii JITIK)
(n=10) (n=14) (n=15)
. 47,9+3,7 50,1+4,2
Jo nikyBaHHS 52,4431 p=0,05 p1.2>0,05
[
PMA, % o 49,5443 35,842,1 14,1+0,9
Yepes 6 micsauiB 20.05 p<0,05 p<0,01
P~ p1<0,05 1.2<0,05
Jo mixyBaHHS 2,65+0,29 2,63£0,40 2,72+0,32
p1>0,05 p1.2>0,05
[Mpo6a [umnepa-Ilucapesa,
1,90+0,16 0,90+0,07
0anu .. 2,48+0,19
Yepes 6 micsauiB ~0.05 p<0,05 p<0,01
P~ p1<0,05 1.2<0,05
. 2,14+40,16 2,11+0,18
Jo nikyBaHHA 2,20+0,19 p:>0,05 1125005
[H1eKC KPOBOTO-YMBOCTI, Oamu o 2,0040,18 1,5+0,09 0,35+0,04
Uepes 6 micsi ~0.05 p<0,05 p<0,01
P~ p1<0,05 1.2<0,05

Ipumimka. p — noxasHux 00CMOGIPHOCII NO BIOHOUWEHHIO 00 NOKA3ZHUKA 00 JIKY8AHHS, P1 — NO GIOHOWEHHIO 00
NOKA3HUKA KOHMPOJIbHOL 2PYNU HA MOMY JIC MePMiHI CHOCMEPEdICEH s, P2 — NO GIOHOWEHHIO 00 NOKA3HUKA 2PV

NOPIBHAHHA HA TNOMY JHC MEPMIHI CHOCMEPEHCEHHSL.

Ianexc PMA 6yB MeHImM B 3,6 pa3u 3a TOKa3HUK
JI0 JIIKyBaHHS, B 2,5 pa3nu MEHIIUM ITOKa3HUKA I'PYNH
MOPIBHSAHHSA, B 3,5 pa3W MEHIINM MTOKa3HUKa KOHTPO-
nbHOT rpymu (p1-2<0,05).

[Ipo6a Illunepa-ITucapeBa B Tpymi XBOpHX, IO
npuitmanu nosHui JITIK, 6yna menmoro B 2,7 pa3u 3a
MOKa3HUK TPYIH XKIHOK 3 0a30BOIO Tepamiero Ta B 2,1
pa3u y MOpiBHSAHHI 3 KIHKaMH, 1[0 3aCTOCOBYBAJIN Mic-
nesuit JITIK. Tlo BigHOMEHHIO A0 BUXITHOTO PiBHS BiH
O0yB MeHIIIM B 3,1 pas3u.

[pu amami3i 3MiH iHIEKCY KPOBOTOYHBOCTI OYII0
MMOKa3aHoO HOro 3MEHIIeHHs B 2,8 pas3u MO0 BHUXIiI-
HOTO piBHS, B 2,6 pa3u mI0J0 KOHTPOJIEHOI rpym, B 2,0
pa3u mo0 0cid rpynu MOPiBHIHHS.

3Ha4YeHHs MapoAoHTaIbHOTO iHAekcy Pl Ta rim-
OWHU 30HIyBaHHS NMapOAOHTAIBHUX KaPMaHiB y KiHOK
KOHTPOJIBHOI TPYNH 4Yepe3 6 MICAIiB MOTipIIWINCS Y
MTOPIBHAHHS 3 TOKa3HUKAMH IIiCIIS TIKyBaHHS H TOpiB-
HIOBQJIM BUXITHUM 3Ha4eHHsIM (10 JiKyBaHHS) (TaOJI.

4).
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Tabmuus 4

Junamika 3MiH inaexcy PL, rmu0uHu 30H1yBaHHA NAPOAOHTAJBLHUX KapMaHiB y :kiHok 3 PM3/XT min
BILIMBOM Pi3HHX JiKYBaJbHO-NPO}iTaKTHYHNX KOMILIEKCIB

Kinxwu 3 TIT I-11I ct. Ha i PM3/XT (n = 53)

. i KonTtponbna rpyna| [ pymna nopiBasaHs (OCHOBHA TpyTia
IToka3HuK, M0 BUBYAEThCS  [[€pMiH CIPOCTE-PEIKEHHS] (6aoBa Tepani) |(JIITK micteroi if)|(mosruii JIK)
(n=10) (n=14) (n=15)
. 3,49+0,21 3,39+0,23
Jo nmikyBaHHS 3,51+0,19 p:>0,05 250,05
2,59+0,18
j: 2 2
L oo Yepes 6 micsiiB 3,48+0,24 2’930 (())’51 ’ p<005
P I p>0,05 p >0’ 05 p1<0,05
P, p2>0,05
. 3,88+0,15 3,83+0,19
Jo mixyBaHHS 3,92+0,21 pi>0,05 p1.7>0,05
[mubnna 30HAy-BarHA [1K, MM 2,99+0,18 2,7420,17
Yepes 6 MicsIiB 3,8520,21 <0,05 p<0,05
p H p>0,05 P <0.08 p1<0,05
P1=%, p2>0,05

Ipumimka. p — ROKA3HUK 0OCMOGIPHOCI NO GIOHOWEHHIO 00 2PYNU NOPIBHAHHSA, D1 — NOKA3HUK OOCMOGIPHOCHI
10 8IOHOWEHHIO 00 NOKA3HUKA 00 NIKYS8AHHS, P2 — NOKASHUK OOCHOGIPHOCI NO 8IOHOUWEHHIO 00 NOKA3HUKA 2pYnU

NOPIGHAHHA HA MOMY JHC MEPMIHI CROCMEPEICEHHS.

Xo4a BIIMIHHOCTI OKa3HUKIB KIHOK I'PYIH TOPi-
BHSHHS Ta OCHOBHOI I'PYITH HE MaJIi JJOCTOBIPHHX BiJl-
MIHHOCTEH, NIpoTe AWHaMika iX 3MiH Oyia pi3Horo. [H-
nexc Pl y xiHOK rpynu nopiBHsHHS OyB Ha 14,6 % HU-
KY€ 32 BHUXIi/IHI 3HAYCHHS, & y KIHOK OCHOBHOI TPYITH —
Ha 23,6 %. I'mubuna 30umyBanas [IK mig BrummBom
JIIIK wmicueBoi nii Oyna meHmoro Ha 22,9 %, a min

04

BriuBoM nosHoro JIIIK — Mentoro Ha 28,6 % 3a moka-
3HUKH JI0 JIIKyBaHHS.

IIlo cTocyeThcss (YHKIIOHATBHOI aKTHBHOCTI
CIIMHHUX 3aJ103, TO y MALIEHTOK KOHTPOJBbHOI IpyIH
BiH MOTIPIINBCS HE TUTHKH IO BiIHOMICHHIO JIO TTOKa3-
HUKIB 0fIpa3y IicIs JTIKyBaHHS, ajie 1 110 BiJHOIICHHIO
JI0 BUXIiTHHUX IMOKa3HUKIB (pHC. 2).

MJI/XB.

0,35

—

0,3

0,25

0,2 T J.
0,15 -
0,1 -
0,05 -

KoutponsHa rpyna
(6a3oBa Teparis)

B 710 JTiIKyBaHHS

I'pyna mopiBHSHHS
(JITIK micueBoi mii)

OcHoBHa rpyna (HoBHUH
JITIK)

gepe3 6 MICsIIIiB

Puc. 2. Junamixa smin weuoxocmi canieayii' y sicinok 3 I'T1 ma PM3/XT pisuux epyn cnocmepedicents 8 3anedic-
HoCmi 8i0 npuznavenoi mepanii uepes 6 Micayie nicis AiKy8aHHs, MI/X6.

VY rpymni NOpiBHAHHS IIBHAKICTH camiBamii Oyma
BUIIIE BUXiIHUX 3Ha4eHb Ha 28,5 %, B OCHOBHIH rpymi
— Maibxke B 2 pa3y, X04a i He JocATJIa HOPMaJIbHOTO Pi-
BHJ 1 po3IiHIOBaNacs sk rimocaniBamis. Ciix Bka3artu,
1110 JKIHKM OCHOBHOI I'pYyITN MaiXe He CKapXXHJIMCS Ha
cyxictb COIIP, 1110 MOKHA TOSICHUTH BKJIIOYECHHIM y
CXeMYy TITi€HIYHOr0 OISy 32 MOPOKHUHOIO POTa 3a-
c00iB, 1110 MAIOTh 3[]aTHICTh YCYBAaTH CyXiCTh B TOPOX-
HUHI pora (3yOHa nacta Ta reip Dentaid xeros).

Bucnoeku. Takum 4yuHOM, TIOKa3aHO, L0 3aIpo-
[TOHOBaHE KOMIUICKCHE JIIKyBaHHS TeHEPali30BaHOI'O
MAPOJOHTUTY Y JKIHOK IIiCNIA XiMioTepamii 3 MpUBOLY
paKky MOJOYHO{ 3aJ03U JTO3BOJMJIO 3MEHIIUTH Kijlb-
KicTh ckapr xBopux (Ha 38,1 % y Bignanenuit Tepmin),
CHPUSUIO TOKPALICHHIO TiTi€HIYHOTO CTaHy IOPOXK-
HUHU poTa (Ha 22,4-31,8 %), 3MEHILICHHIO 3aaibHOro
mporecy B mapoaoHTi (Ha 57,8-71,0 %), ctumyssmii
ciuHoBuaeHHs (Ha 21,9 %), 1m0 Aano MOXKIUBICTH
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OTPHMATH MPOTH3ANaIbHY e(heKTUBHICTE 86,3 % depe3
1 micsamp micns nikyBaHHA (36,4 % B KOHTPOJBHIN
rpymi, 53,3 % B rpyni NOpiBHSHHS IIPU BUKOPHCTaHHI
KOMILICKCY 3aCO0IB TiJIbKU MiCIIEBOI Jii), Mapog0HTO-
MPOTEKTOPHY ePEeKTHBHICTh 23,6 % depe3 6 MicsIliB
(14,6 % y rpyni IOpPiBHSHHS ), @ TAKOXX 3HAYHO 3HU3HUTH
KIJIbKICTB JKIHOK 13 3aroctperuM nepebirom [Tl y Bin-
ninenuit repmin (13,3 % B ocHOBHIM rpymi potu 35,7
% vy rpyni mopiBasHHSI Ta 50,0 % y KOHTpONBHIH
Tpymi).

[Noxazano, 0 y ’KiHOK 3 OHKOIIATOJIOTI€0 MiCIIs
ximioTepamii 3aCTOCyBaHHS IJIs JTIKyBaHHS T€HEPai30-
BaHOTO TIAPOJJOHTHUTY TLTbKH 0a30B01 Teparrii abo 3aco-
BHOTO pe3yJIbTaTy, 0 MiATBEPIKYETHCS TPUBATICTIO
peMicii 3aXBOPIOBAaHHSI, MOKa3HUKAMHM Tiri€HIYHHX Ta
MapoJOHTANBHUX 1HIEKCIB, PyHKIIOHANBEHOIO aKTHBHI-
CTIO CIIMHHUX 3aJ103, BU3HAUEHUMH 4Yepe3 6 MICSLIB mi-
CJIsl JIIKyBaHHSL.
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STATE OF HARD TISSUES OF TEETH OF BELAYA TSERKOV CHILDREN,
LIVING IN ZONES OF VARIOUS ANTHROPOGENIC LOAD ACCORDING TO DATA
OF THE 2012-2013 ACADEMIC YEAR

Annomauus.

Ienvro oannoii pabomoi OLLIO U3yUeHUE OAHHBIX COCMOSHUSA MEePObIX MKaHell 3y608 y Oemell 2. benas Ilep-
KOBb, NPONCUSAIOUUX 8 30HAX PAZIUYHOU AHMPONO2EHHOU HAZPY3KU, NOJYYEHHbIX 68 X00e 00cnedosanus ¢ 2012-
2013 yyebrom 200y.

Abstract.

The aim of this work was to study data on the state of hard tissues of teeth in children of Belaya Tserkov,
living in zones of various anthropogenic load, obtained during the examination in the 2012-2013 academic year.

Mamepuanvt u memoost. bvino npousgederno 14913 ocmompos demeii, npooxcusarouux 6 2. benas Llepkoss
6 30HAX pa3nuuHol aumponozennol nazpysxu 6 2012-2013 yuebnom 200y. Cocmosinue meépovix mxamnei 3y006
oyenusanocy ¢ nomouvio unoexcos Ki1ys, Kliyn, u ux cocmasnsiowux. Takace onpedensinocy Koruuecmeo oe-
metl ¢ Kapuecom, NyaIbnumom U nepuoOOHMUmom. AKMmueHoCcmy Kapueca onpeoeisiiacs no Kiaccugurkayuu npeo-
nodcennol Bunoepadosou T.D.

Materials and methods. 14913 examinations of children living in Belaya Tserkov in zones of various anthro-
pogenic load were carried out in the 2012-2013 academic year. The condition of the hard tissues of the teeth was
assessed using the DFMT, DMFS indices, and their components. The number of children with caries, pulpitis and
periodontitis was also determined. Caries activity was determined according to the classification proposed by
Vinogradova T.F.

Buot6oowt. [Ipu usyuenuu 0anuvlx 00c1e008anUs ObLIO BbIAGIEHO, YMO Y Oemell, RPOACUBAIOWUX 8 YCIIOBUSX
NOBbILUEHHOU anmponozeHHoﬁ HAazcpy3Ku Habnooanucy bonee necamusHble NoKa3amelu pacnpocmpanerHHocmu,
UHmMeHCcusHoCmu U akmueHocmu Kapueca 3y606 no cpaereruro ¢ ()el’)’leu, npoatcusarowyumu 8 yCio6usix OmHoCcu-

mejlbHO20 IKOJI0CUHEeCKO20 6]10207’10/1)/'{14}1.

Findings. When studying the examinations data, it was revealed that children living in conditions of increased
anthropogenic load had more negative indicators of the prevalence, intensity and activity of dental caries com-
pared with children living in conditions of relative ecological well-being.

Knroueevte cnosa: anmponocennas Hazpyska, meepovie mkanu 3008, 0emu, 3NU0eMUOIO2USL.
Keywords: anthropogenic load, hard tissues of teeth, children, epidemiology.

OxoHomuka r. benas LlepkoBb npeacrasiser U3
ce0sT MOIIHBIA TMPOMBIIIICHHBI KOMIUIEKC, BEIyIIEH
OTpPaCIIbI0 KOTOPOTO SIBIISICTCS. XUMUUECKast U HeTeXH-
MHYECKasi MPOMBIIIJICHHOCTh, @ IMEHHO PE3MHOBAs 1
[IHHHAS TPOMBIIIEHHOCTD [1]. IluHHAS MTPOMBIIIIICH-
HOCTB — OJTUH M3 CAMBIX OMAaCHBIX TPOU3BOJICTB B OTHO-
[ICHWN PUCKa 3arpsi3HEHUS] MPUPOIHON cpemsl [2-5].
AHTpOTIOTEeHHAas Harpy3Ka OKa3bIBaeT HEraTHUBHOE BO3-
JIECTBHE Ha CTOMATOJIOTHYECKOE 3/I0pOBBE JeTeH, a
UMEHHO NOBBIIIEHHAs PaclpOCTPAHEHHOCTb Kapueca
3y00B, 1e()eKTOB IMaIN U YaCTOTa BCTPEYAEMOCTH 3a-
OoneBaHuit maponoHTa [6, 7]. OJHAKO OLIEHKHU COCTOSI-
HUS TBEPJBIX TKaHel fnereid . benas LlepkoBb mpakTu-
YECKH HE MPOBOAUIOCH.

I]envro nanHOM pabOTHI OBUIO M3yYEHUE AAHHBIX
COCTOSIHMSI TBEPIBIX TKaHEH 3yOoB y nereit r. bemas
IlepxoBb, IPOXKUBAIOLIMX B 30HAX Pa3lIMYHON aHTPO-
MOT€HHOI Harpy3KH, MOJy4YEeHHBIX B X0J€ 00CiIe1oBa-
Hus B 2012-2013 yuebHOM TOMY.

Mamepuanvt u memoowsl. bbuio npou3BeNEHO
14913 ocmortpa neteit, npoxxkuBaromux B r. benas Liep-
KOBb B DKOJIOTHYECKH OJaromoiyyHod 30He (Bce
IIKOJIBI TOpo/a) — rpymnmna 1 ¥ B 30HE MOABEP)KEHHON
BIIMSTHUIO 3aTPSI3HSIOMINX BEIIECTB aTMOC(HEPHOT0 BO3-
JyXa - MEUKpopaioH B paguyce 10 kM oT 3aBoza pe3u-
HotexHnuecknx wm3genuit (PTU) (mxomsr Ned, Nell,
Nel2, Ne20, Ne21) — rpynna 2, Bo3pacra 6-7 jer, 11-12
net u 14-17 net B 2012-2013 yue6HOM TOTY.

CocrosiHre TBEPIBIX TKaHEH 3y0OB OIIEHMBAJIOCH
¢ nomompio uHaekco KITY3, KITVn, u ux cocrasis-
romux. Onpenensiauchk pacpoCTPaHEHHOCTb U HHTEH-
CHBHOCTb KapHO3HOIO IpOLEcca U KOJIUYECTBO HH-
TaKTHBIX 3y00B. Takxke Onpeaesyioch KOJIMYECTBO Je-
Tel ¢ KaprecoM (C), MyJIbIUTOM (p) U IIEPUOJOHTHTOM
(pt) [8].

AKTHUBHOCTH KapHeca OIpeaesiach M0 KIAcCH-
(ukammu npemoxeHHo Bunorpanosoit T.®. [9], ko-
TOpast IPEAYCMaTPUBACT 3 CTETIEHH aKTHBHOCTH KapH-
eca: | cTeneHp akTHBHOCTH KapHeca — KOMIIEHCHPOBAH-
Hast Qopma ~ 51% nereii; Il cremeHp akTMBHOCTH
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Kapueca — cyOkomreHcupoBaHHast gopma ~ 25% ne-
teif; Il creneHp akTUBHOCTH Kapueca — JIEKOMIIEHCH-
poBanHas popma ~ 12% nereii.

Pe3ynomamul uccnedosanuii u ux oocyryicoenue.
PesynbTaThl WCCIEOBaHUS COCTOSHHS TBEPIBIX TKa-
Heli 3y0oB nereii . benast Llepkosb 3a nepuon 2012-
2013 y4eOHbIi ro1 IpecTaBIIeHBl B Ta0muIax 1-3.

Tab6muma 1

PacnpocTpaHeHHOCTH H HHTEHCUBHOCTh Kapueca 3y0oB y JeTeil, NIPOKUBAOIIMX B 30HAX Pa3JIMYHOMI aH-
TpONoreHHoi Harpy3ku 3a 2012-2013 yyeonsltii rog (M+m)

Hoxazaremn Pacnpoctp OcnoxH
KITVY3 KIIYn K II v % - % h
['pynnsl
6-7 et 0.18 £0.01 0.19+ 0.18 + 0.01+ ) 15.1+1.39 0.4
— | (n=3400) p1>0.1 0.02 0.02 0.001 p1>0.1 '
E 11-12 ner 1.40+0.13 151+ 051+ 0.99 + 0.01+ 64.5+6.21 25
2 | (n=2993) p1<0.005 0.16 0.06 0.08 0.001 p1>0.1 '
~ | 14-17ner | 3.20+0.33 | 3.44+ | 082+ 2.58 + 0.04 + 73.3+745 33
(n=5399) p>0.1 0.32 0.07 0.24 0.003 p>0.1 '
6-7p 0.29+0.03 0.32+ 021+ 011+ 17.4+1.83
(n:94§) p>0.1 0.03 0.02 0.01 - p>0.1 0.5
o p:<0.05 p<0.05 | p>0.1 | p<0.001 p:>0.1
5 11-12 p 1.93+0.18 207+ 0.53+ 154+ 69.9 + 6.84
= | (neass) p<0.05 0.20 0.04 0.13 - p>0.1 0.8
= p:>0.1 p>0.1 p>0.1 p<0.05 p1>0.1
14-17p 3.43+£0.33 3.69 £ 0.65 + 3.02+ 0.02 + 77.8+8.11
(n:13175 p>0.1 0.34 0.07 0.27 0.002 p>0.1 3.0
p1>0.1 p>0.1 p>0.1 p>0.1 p<0.001 p1>0.1
: (ni-178%.0) 02+0.03 . : . . 13,6460 .
(]
% | (%11:'11820%‘) 21402 - - - - 66.4+8.3 -
51 14-17p.
(n=1800) 32+03 - - - - 79.9+6.3 -

[IpuMedaHue: p— MoKasaresb JOCTOBEPHOCTH OTIIMYUH OT TPyHIIBI 1;
p1 — MOKa3aTenb JOCTOBEPHOCTH OTIMYHMH OT CPEIAHEr0 M0 YKpauHe.

Hetu 6-7 ner, 11-12 ner u 14-17 ner BTOpOH
TpYIIIBI IMENIN 3HaYeHNs] HHTEHCUBHOCTH KapHeca 3y-
00B BBIIIEC YeM aHAJOTHYHBIE 3HAYCHHS Y JETEH, Mpo-
JKUBAIOIINX B AKOJIOTHYECKH OJaronoiydHoi 30HE B
1.61, 1.38 u 1.07 pa3 cooTBeTCTBeHHO. B cTpyKType
unnexca KITY cocrasnsiomias K — kapuec 3y00B — y
JieTeit 00erx rpymnn MpakTHUECKH He pa3iandaiach. MH-
nekc Il (mmomOupoBaHHbIE 3yObl) y JeTell mepBoi
TpymIsl Bo3pacta 6-7 set, 11-12 ner u 14-17 net Obun
HUXKE 110 CPAaBHEHHUIO C JETbMH BTOpOHU rpynmsl B 11,
1.55 n 1.19 pa3. Y nanéunslie 3y0sl (MHAEKC Y) IpaKTH-
YeCcKH He BCTpevallich B 00enx rpynmnax aerei (talu.
1).

OcnoXxHEHHBIN Kapuec y JieTell B Bo3pacrte 11-12
JIeT TiepBoi rpynbel ObUT B 3.12 pa3 BhIIIIE MO CpaBHE-
HUIO C IETHMH BTOPOH IpyMITel. 3HAUYEHHSI JAHHOTO TI0-
Kasarelssd B APYTUX TPyIIax MPaKTHIECKH HE pa3Inda-
JIACB.

[Tpu comocTaBieHNH CPEAHNX 3HAYCHUH TBEPIBIX
TKaHEeH TOCTOSHHBIX 3yOOB Yy NeTel MepBOH TPYIIIHL,
BTOPOH I'pYIIBI U CPEJHUX IIOKA3aTENIed 0 YKpauHe
BUJHO, uTO 3HavYeHus nuaekca KIIY3 y neteit Bropoit
IpymIsl B Bo3pacTe 6-7 et u 14-17 net OblIH HET0CTO-
BEPHO BHIIIE, YeM B CpeJHEM 110 YKpauHe. 3HAUCHHS
JIeTell TIepBOM I'PYMIbl IPAKTUYECKU HE PA3IUYAINUCH
10 CPAaBHEHUIO CO CPEAHUMH 3HAYEHUSIMHU 110 Y KpauHe.
VY nereif, MpOXXMUBAIOIIMX B HEONArONPHUATHBIX YCIIO-
BUSIX 3arpsi3HEHHUs] aTMOC(EPHOTO BO3IyXa HaOuoaa-
Jch Ooliee BBHICOKME 3HAYEHHS PaclpOCTPaHEHHOCTH
KapHeca, Kak 110 CPaBHEHUIO C JETbMU ME€PBON IPYIIIIBI
BO BCEX BO3PACTHBIX PYIINax, TaK U [0 CPABHEHUIO CO
CPEIHUMU 3HAUEHUSIMH PACIIPOCTPAHEHHOCTHU Kapueca
mo YkpauHe B Bo3pacte 6-7 et u 11-12 ner (tabm. 1).
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Tabuma 2

HNHTaKkTHBIC 3y0BI, KApHeC, MYJBIAT U EPUOJIOHTHT Y JeTel, MPOKMBAINNX B 30HAX Pa3/IMYHOI aHTPO-
NMOreHHOoi Harpy3ku 3a 2012-2013 yueOHbIii roa

IToxazarenun
WurakTHbIE 3y0HI, % c, % p, % pt, %
I'pynmsl
_ 6-7 ner (n=3400) 84.8 99.59 0.41 0.00
< 11-12 ner
E, (n=2993) 35.5 97.50 2.21 0.29
& 14-17 ner
=
(n=5399) 26.7 97.04 2.52 0.44
6-7 p. (n=949) 82.6 99.54 0.46 0.00
S 1112 p.
E, (n=855) 30.1 97.30 2.51 0.19
2 14-17 p.
=
(n=1317) 22.0 97.06 1.84 1.10

B tabnmue 2 moka3aHo, YTO KOJMYECTBO MHTAKT-
HBIX 3y0OB y A€Ted, NMPOKUBAIONIMX B 30HE IOJABEP-
JKEHHOH BIMSHUIO 3arpA3HAIOMINX BELIECTB aTMOchep-
HOTO BO3JyXa B Bo3pacte 6-7 ner, 11-12 net u 14-17
JeT OBUIO HEe3HAYUTEIbHO HMXKE YeM Y JAeTeil mepBoit
rpynnel — Ha 1.8, 5.4 u 4.7 IpOIEHTOB COOTBET-
CTBEHHO.

V nereit 14-17 et BTOpoOi rpymibl 3HAYEHUS pac-
MIPOCTPAaHEHHOCTH TEpUOJOHTUTa ObliM B 2.5 pa3
BBIIIIE 3HAUYEHU JETeH TOro ke BO3PacTa, IPOXKHUBAIO-
[IUX B 9KOJOTMYCCKH OnaronpustHoi 30He. [Ipu aToM
3HAYUTENBHBIX Pa3iINyuil B 3HAUCHHUAX PacIpocTpa-
HEHHOCTH Kapueca U MyJbIINTa y AeTell BceX TPy OT-
MEYEHO He ObLIo (Tadu. 2).

Tabmuma 3

AKTHMBHOCTb Kapueca y JeTeil, IpOKMBAIOIIMX B 30HAX PA3JIMYHOH AHTPONOreHHON HATPY3KH
3a 2012-2013 y4eOHblii rog

Iloxazarenu
I crenens, % II crenens, % III crerrens, %
['pynnst
6-7 aer (n=3400) 915 5.1 3.4
s 11-12 et 75.7 13.8 105
E (n=2993) ' ' '
& 14-17 ner
=
(n=5399) 69.0 154 155
6-7 p. (n=949) 88.2 8.4 3.4
S 1112 p.
E (n=855) 65.6 20.7 13.7
= 14-17 p.
=
(n=1317) 52.8 22.9 24.3
Cpennecrat. HopMa >51% <25% <12%

V nmereil Bcex BO3pacTHBIX IPYII, KaK IPOKUBA-
OIINX B SKOJOTHIECKH OJIATOTIPHSTHBIX YCIOBHUAX, TAK
W B YCIIOBHSAX 3arps3HEHHS aTMOC(EpPHOro BO3ayXa
3HAYCHHS aKTUBHOCTH Kapreca KOMIICHCHPOBAaHHOHN 1
CyOKOMITEHCHPOBAaHHOW (POpPM HE MPEeBBIIIATH 3HAUe-
HUHN CpeqHEeCTaTUCTUIeCKOW HOpMbI. OHAKO y meTei
14-17 ner nepBOH Ipynmsl U y JeTeil BTOPOH TPyIIIBI
Bo3pacta 11-12 u 14-17 ner 3HaueHUs JEKOMIIEHCHPO-
BaHHOW (hOopMBI (OCTpBIN Kapuec) MPEBbIIaIN 3Haue-
HUS CPEAHECTaTUCTUYECKON HOpMBI Ha 3.5, 1.7 u 12.3
% CcOOTBETCTBEHHO. XOTs 3HaueHus nerei 14-17 ner
HEepPBOIl TPYNIBI NMPEBBIIATA 3HAUEHHs CPEAHECTaTU-
cTudeckoi HopMbl B citydae III creneHu akTMBHOCTH
Kapueca, OHU ObUIM HIDKE 3HAYEHWH NEeTed TOro ke
BO3pacTa BTOpo# rpymisl B 1.56 pa3 (Tabm. 3).

Bubt6oowi. TIpn M3ydeHUU AaHHBIX 00CIEIOBaHUS
2012-2013 rr. gereit r. bemas LlepkoBb OBLIO BBISB-

JICHO, YTO Y JeTel, MPOKUBAIOIINX B YCIOBHSAX TOBBI-
IIEHHOW aHTPOIMOTEHHOW HArpy3Ku Habmogaimch 06o-
Jiee HeraTWBHbIE II0Ka3aTelld PaclpOCTPAHEHHOCTH,
WHTEHCUBHOCTH ¥ aKTUBHOCTH Kapueca 3y0oB 10 CpaB-
HEHUIO C JC€TbMH, IPOKMUBAOIIUMHU B YCIIOBUAX OTHO-
CHUTEJILHOTO JKOJIOrMYecKoro Onaronoiyuus. JlaHHbIe
MOJTYYEHHBIE B XO/I€ MUAEMHUOIOTHUECKHUX HCCIIE/I0Ba-
HUI HEOOXOIUMO UCTIOIBH30BATH IS pa3pabOTKHU MMaTo-
TCHETUYECKH OOOCHOBAHHOTO JIEYEOHO-TPO(HIAKTH-
YECKOTr0 KOMILISKCa JIJIS ISTEH, MMPOKUBAIOIIHX B YCIIO-
BHSX  TOBBINICHHOH  aHTPOIOTCHHOW  HAarpy3Kd
BBI3BAaHHOM 3arpsi3HEHHEM aTMOC(epHOTo BO3IyXa.
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