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BIOLOGICAL SCIENCES
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TELOMERE AND LIFE METRICS

Leonid Makarov
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Associate Professor, Department of Intelligent Systems
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named after prof.M. A. Bonch-Bruevich,
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Alexander Pozdnyakov
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All living organisms have a set of chromosomes. The chromosome in
the structure of the organism is represented by a self-reproducing element of
the cell nucleus. The number, size and shape of chromosomes are unique for
each species of living organisms. Any chromosome is represented by a set of
nucleotides: adenine (A), guanine (G), thymine (T), cytosine (C), forming a
chain of intersecting lines. Each chromosome line ends with a telomeric block
of nucleotides. There are several clusters of organisms with a characteristic
block of telomeres. For vertebrates, the nucleotide block is represented by a
set of six TTAGGG nucleotides, the insect cluster has a block of five TTAGG
nucleotides, and the cluster of a large number of plants is represented by a
block of seven TTTAGGG nucleotides.

Telomeric blocks of chromosomes perform a protective function,
eliminating communication between chromosomes in the cell. Another
function of the telomeric block is realized in mitosis, when the synthesis of a
daughter cell occurs. In each cycle of telomere division, cells are shortened
due to the inability of DNA polymerase to synthesize a complete copy of



DNA. This is explained by the fact that the "seed" of the telomeric block is
carried out with a shortened set of nucleotides. During the full cycle of
synthesis, it is only possible to add nucleotides to the residual set of the
telomeric block. This natural phenomenon establishes the rules for shortening
the telomeric block, which is the cause of biological aging of the body.

In the early 70s of the last centuries, the conceptual axiom was
strengthened, according to which human embryo fibroblasts have the ability
to divide a limited number of times. At the heart of this axiom is the thesis
that all cells of the body divide, and many times. According to the results of
numerous experiments, it was found that such cell division in the human body
is possible approximately 50-70 times. This basic concept, considered in the
theory of dissipative systems, stimulates the creation of a set of practical
examples that can be reproduced on different types of organisms. Taking into
account the physical conditions of the habitat, the variability of life
expectancy is established, and the difference in chromosome sets that
determine the type of organisms is explained.

Somewhat later, with the appearance of the first samples of computer
technology and software products, the concept of the presence of a program
code for the development of an organism, which is represented in the genome,
is strengthened. This conceptual theory by the end of the twentieth century
establishes the possibility of predicting the development of the human body,
including in terms of life expectancy. The promotion of new ideas for the
development of living organisms, taking into account the genotype,
actualizes developments in the field of mathematical modeling of life
processes.

Consideration of the program code of the development of a living
organism, in terms of genetics, biophysics and mathematics, establishes
patterns that are sufficiently fully described in scientific works on etymology.
In this series of examples, clearly observed periods of the development of the
organism, correlated with a certain species, are clearly distinguished.

Formally, the synthesis of cell sets from nucleotides is regularly
supported by a natural genetic code [1], which is similar to a computer
program containing cycles of repetition of events. In this context, the events
are considered as procedures for the synthesis of a new cell structure, with
the replacement of a set of nucleotides. In the variety of working procedures
on the chromosome, two components are distinguished: variable and
stabilizing. The variable component is implemented by starting the process
of "rewriting" the telomeric block. At this stage, the opening of the
chromosome, at the time of the formation of the so-called "fork", the
synthesis of the telomeric block does not occur adequately. The inadequacy



is manifested in the fact that the created set of telomeric nucleotides is
transferred to the daughter cell in a shortened version.

Formally, in terms of a mathematical model, this artifact manifests itself
in the creation of a reduced copy of the telomeric block [2]. Taking as a basis
this thesis, which has a large number of experimentally obtained positive results,
the existence of a connection between the chromosomal set of nucleotides and
the set of nucleotides of the telomeric block is declared. This phenological fact
clearly highlights the hypothesis that there are differences in the life expectancy
of different species of organisms. The verification of this hypothesis is constantly
carried out by a large number of research teams that create working materials
for studies of the chromosome set, which allow us to consider a model of the
process of vital activity of the organism, implemented at a certain time
interval, in the form of:

o= (2

1

Where k is the proportionality coefficient; ml is the number of
nucleotides in the chromosome; m2 is the number of nucleotides of the
telomeric block; t is the time of event unfolding. In this case, the image of the
model of the process being implemented is represented as an exponential arc.
It should be recognized that the image conveys the main thesis of the model
well: the shortening of the set of nucleotides occurs smoothly and fills a
certain period of time correlated with the lifespan.

The telomeric block destruction model is associated with the main
nucleotide set of the chromosome (m1) to which the m2 telomeric block is
connected). The combination of the properties of the chromosome set with
the properties of the telomeric block forms a general idea of the mechanism
of inclusion of a series of procedures for modifying the hereditary code.

Having an information package at the time of the birth of the organism,
which establishes the chronology of the development of events, the natural
process of multiple division of cell populations is carried out. Different
cellular populations, correlated with a variety of unique cellular tissues, go
through a long path of genome replication. The presence of this mechanism
contributes significantly to the renewal of cellular structures, which creates
favorable conditions for increasing the period of functional activity of the
organism.

Recognizing the presence of biosynthesis of cell populations, biological
thermodynamics clearly indicates not only the mass character of this process
on the scale of the organism, but declares the absence of simultaneous launch
of all biosynthesis processes. From this point of view, it should be recognized



that the effect of modification of all cell pools occurs selectively, taking into
account the program code recorded in the genome and environmental factors.
The constant process of replication of cellular structures has features that
reduce the total chromosomal set of nucleotides in each new iteration of
synthesis.

This understanding of the general process of cell pool synthesis is
implemented in the model. Initially, the set of the body-measures block is
distorted, or rather reduced. This is a relatively small block in terms of the
number of nucleotides, which has conservative properties, decreasing in size,
loses information links with the nucleotide set of the chromosome. The
shortening of the telomer block is the basis for the modification of the main
set of nucleotides concentrated in the chromosome. In the model, this effect
is clearly seen in the decrease in the amplitude of the functional. The model
image of the life process after a certain time interval after initialization
steadily tends to zero values.

Following these ideas formed in the model based on the material of the
genome of the organism, it seems possible to control the period of vital
activity of the organism. Sympathies for this idea are formed on numerous
examples from the world of living organisms that have relatively simple sets
of genomes, but have a long-life span.

The presence of different types of living organisms establishes specific
features in the formation of the nucleotide block of telomeres. Consideration
of such natural patterns is provided in the model and correlates with the
proportionality coefficient.

The presented model image of the development of events that establish
the individual nature of the vital activity of the cell population. it is
implemented in the field of concepts of genetics. A mathematical model
combining the concepts of the basic nucleotide set on a chromosome with a
telomere block allows us to compare a large number of results of a full-scale
experiment.
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ABSTRACT

The article says that with the increase in productivity of modern crosses,
there is a natural decrease in the resistance of the body of young and laying
hens of the productive period to various negative factors. The problem of the
growth of pathogenic bacterial diseases has worsened. Frequent and
sometimes unjustified use of antibacterial drugs at the stage of rearing repair
young, led to the creation of resistant serotypes of pathogenic bacteria with
multiple resistance to various classes of antibiotics, which further aggravated
the problem of health and safety of repair young, productive and breeding
herds of egg-bearing chickens. The health of the repair young and the level of
immunity is ensured due to the physiological integrity of the gastrointestinal
tract of young poultry. Intestinal integrity plays a leading role not only in
ensuring maximum absorption of nutrients from the feed consumed, but also
in reducing the risks of diseases associated with pathogenic and opportunistic
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bacteria. To improve the digestibility of the feed consumed, to increase the
viability of young poultry for therapeutic and prophylactic purposes, biologically
active substances of various groups are being tried. The search for a
replacement for antibacterial drugs becomes especially relevant against the
background of a complete or partial prohibition of the use of antibiotics in the
agricultural sector in therapeutic and preventive and feed schemes at the
legislative level. Special attention in the poultry industry deserves the
prospects of using alternative biologically active additives that ensure the
maintenance of healthy microbiological processes in the digestive tract of
poultry, prevention and treatment of diseases of the gastrointestinal tract of
alimentary and

Keywords: health of young animals of modern egg-bearing crosses,
viability of young animals, genetic potential of the future laying hen, integrity
of the gastrointestinal tract, digestibility of feed, antibacterial drugs, beneficial
and pathogenic microflora, antibiotic resistance, biologically active substances,
alternative biologically active additives, bifido and lactobacilli, protective
functions of the chicken body, normalization of the intestinal microbiota,
morphological and biochemical, serological composition of blood, the level
of vitamins in the blood, the level of immunity, serological studies.

AkTyanbHocTh. OCHOBHOM 3afaueil B BBIPAIIMBAHUHU IUIEMEHHOTO
PEMOHTHOI'O MOJIOJHSIKA B IIOCJIE CTapTOBBIA MEPHUOJ, KOTOPBIM IUIUTCS B
TeueHue 4-17 Henmelb, SBISCTCS MOATOTOBKA IITHIIBI K sSHIIeKIaake. [ Toro
9TOOBI JOCTHTHYTh HAMBBICIIIETO Pe3yiIbTaTa MO BHIXOAY JCIOBOH MOJIOIKH
PEMOHTHOTO MOJIOAHSIKA U BBICOKMX NPOAYKTUBHBIX Kaue€CTB HECYLIKH B
JampHEeHIIeM, Ha BCEM 3TaIle IIPOTyKTUBHOTO IepHo/Ia, HeoOXomumo obecte-
YUTb 3JI0POBbE M BBICOKYIO COXPaHHOCTb, JOJDKHOE Pa3BUTHE KOCTSKa
PEMOHTHOTO MOJIOAHSKA, HOPMATHBHOTO Pa3BUTUS TOJOBBIX OPraHOB M
MUIIEBAPUTETHHOTO TPAKTA B YCIOBUSAX MPOMBIIINIEHHOTO COACPXKAHUSL. DTH
eI MOTYT OBITh JOCTUTHYTHI Oiarojiapsi COONIOJCHHUI0 TEXHOJOTUU U
YCIIOBUH COJIep)KaHUs, MPOTPaMMe TMOTHOIIGHHOTO KOPMIICHHSI, BBITIOTHEHUIO
MPOTPaMMBI TIO 3AIIHUTE 3J0POBbSI MTUIETIOTOJIOBLS M MOAJACPKAHUSI €T0
BBICOKOTO MMMYHHOTO CTaTryca MyTeM MpOo(HIaKTUIECKOW MMMYHHU3AIUN
CTajla COTJIACHO YTBEPXKACHHOW B XO3AHCTBE JIe4eOHO-TIPOPHUIAKTHUECKON
cxeMbl. OTHAM W3 TIABHBIX (PAKTOPOB, OTBEUYAIOIIHMX 332 POCT, pa3BUTHE
OpraHu3Ma U €ro IMMYHHBIN CTaTyC, SIBJISIETCS KeJlyJ0YHO-KUIIEYHbIN TPaKT
ntunel. CorylacHO JaHHBIX psafga ucciengosarenedt «lurara» [6, c.12],
MMMYHHasl CUCTeMa KUIIEYHHUKA UTPAET BAKHEHIIYIO pOJib B MOJAEP)KaHUU
MMMYHHOH 3allIUTHI OPTaHU3Ma, MOCKOJIBKY MPEJCTABISET COOO0I IMepeIoByI0
JIMHUIO CTOJIKHOBEHUSI C PA3IMYHBIMU NATOT€HAMU, MOCTYNAIOIUMU C KOPMOM
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U CHOCOOHBIMH KOJIOHH3MPOBAaTh KJIETKH M TKaHM Xo3iuHA. HapymieHue
LETOCTHOCTH KEIYAOUYHO-KHIIEYHOTO TPAKTa IPUBOANUT K BOCIIATUTEIEHBIM
TporieccaM OpPTraHOB NHINEBAPUTEILHOM CHCTEMBI, HMMYHOJAC(HHUIUTY Opra-
HHM3Ma IITHIIBL, K IPEAPACIIONOKEHHOCTH KO MHOIMM 3a00JICBaHNSIM MOJIOJJHSIKA
IITUIIBI, OCOOCHHO MEPBBI MECSII] BBIPAIMBAHUA U B IOCTHATAIBHOE PA3BUTHE.
[pumeHeHe aHTHONOTHKOB B JIEYEOHO-TIPOPIITAKTHIECKOM CXeMe TSl MOJIOI-
HSIKa IITULBI B 3TOT NEPUO/T JOJDKHO ObITh 0OOCHOBaHHBIM M KPATKOBPEMEHHBIM,
TaK KaK MOXKET OKa3aTh HE TOJBKO JIEUeOHBIN, HO M HETaTUBHBIN 3((QeKT Ha
pa3BUTHE BOPCUHOK BEPXHETO CJIOSI AMUTENHSI KUIIEYHUKA U MOXKET MPUBECTU K
rubeny TOJIe3HOM KHIIEYHOW MHKpOQIIOpHI, y4YacTBYIOIIEH B Tmpolecce
nmeBapenus «[utata» [1,¢.21; 2.c.112]. I'pamoTHO noj00paHHbIe TPOOHOTH-
YecKue Ipernaparbl MOTYT eCTECTBEHHBIM 00pa3oM YIIYYIIUTh COCTOSIHHE
KETYZ0YHO-KHIIEYHOTO TPAKTA MOJIOJHSIKA IITHIIBI, @ TAKKE TTOBBICHTD TTOKa-
3aTeNIN BBIXOZA JIETIOBOM MOJIOAKH M B JAJIBHEWIIEM HPOIYKTHBHOCTH, YTO
TIOJIO>KUTETIBHO TOBIIMACT HA PEHTA0EIbHOCTH MIPOU3BOJICTBA.

C nenplo yMEHBIICHUS KOJIMUYECTBA HCIIONb3YEMbIX aHTHOMOTHKOB B
ne4eOHO-TPOYUIAKTHIECKUX W KOPMOBBIX CXEMaxX M CHIDKCHHS UX Hera-
WBHOTO BIIMSTHUSI KaK Ha OPTaHM3M IITHIIBI B IIEIOM, BEZIETCS MOKCK U alpoOanus
HOBBIX JIbTEPHATUBHBIX OMOJIOTHYECKU aKTUBHBIX JI00ABOK, 00ECIIEUUBAIOIINX
MoAiepKaHUE 3TOPOBBIX MUKPOOHUOIOTHUYECKUX MPOIIECCOB B MUIIEBAPH -
TEJIHHOM TpaKTe NTHULIBL, MPOQIIAKTUKY U JeueHUe 3a00JIeBaHUI KeITyT0YHO-
KHUILIEYHOTO TPaKTa AIMMEHTAPHOW M MH(EKIMOHHOI 3THOJOTHMH, KOTOPHIMH
SIBJIIFOTCSL HOBBIE MCIIBITYEMBIE Npenaparsl «Jlu-nakrouns-5», «JlaktyBer».

HoBusna uccnenoBanmii: Brepsble npoBeneH KoMIuiekc OHOXHMU-
YECKNUX, UMMYHOJIOTHYECKHX U CEpPOJIOTHYECKHX HCCIEeNOBAaHUH KPOBH
OIIBITHOTO PEMOHTHOT'O MOJIOJIHSKA Kpocca «Xaiiceke bpayny», norpedisembix
UCTIBITyeMble TIperapatsl «/lu-nmakrouus-5», «J/lakryBer» npu gactnanom
OTKa3e INpH MX HCIOJIb30BAHUU OT aHTHOAKTEPHAIBHBIX IPENapaToB B
YTBEP>KIICHHON J1e4eOHO-TIPO(MIAKTHIECKON CXeMe [UIsl PEMOHTHOIO MOJIOJ-
HSKa HA TPENNPHUATHH, Pe3yJIbTaThl KOTOPHIX MO3BOJMIM JaTh HAYIHOE
000CHOBaHHME O 11e71eCO00Pa3HOCTH NPUMEHEHHUS UCTIBITYEMBIX PENapaToB B
MIPOMBINIJICHHOM NTHIIEBOJICTBE SMYHOTO HampaByieHUs. B HacTosmiee BpeMs
MEXaHU3M JeHCTBUS NMPOOHOTHKOB M NMPEOMOTHKOB SBISETCA NPEIMETOM
M3y4YeHHs] MHOTHX yUCHBIX B HAIIEH CTpaHe U 3a pyOeKoM.

Heablo n1aHHO padoOTHI SBISETCS HW3YYEHHE BO3JICHCTBHS HOBOU
KOPMOBOH J100aBKH «J{M-akToIH-51» B CpaBHUTENIBHOM acrieKTe ¢ KOPMOBOH
nobaskoi «JlaktyBer» Ha QopMHpoBaHME WMMYHHOH 3alllMIIEHHOCTH H
37I0pPOBOr0 OMOLIEHO3a YKEITyI0YHO-KHIIIEYHOTO TPaKTa PEMOHTHOTO MOJIO/THSIKA
JUTSL BOCTIPOM3BO/ICTBA TPOMBIIIIEHHOT0 CTajia Kyp kpocca «Xakicexc bpayny».
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B xone npoBeneHNsI OIbITa KOHTPOJIBHAS TPYIIIA MOJIOAHSAKA B MEPUOJ
1-17 Hen BMecTe ¢ KOPMOM WM BOJONH MOTpPeOsIa KOMIUIEKC AHTH-
OakTepHabHBIX IIPENApPaTOB COTIIACHO JICYEOHO-TIPOPHITAKTHIECKOH CXeMe Tpr
BBIPALMBAHUN PEMOHTHOIO MOJIOJHSKA. B mepBoil M BTOpPOIl ONBITHBIX
TPyNIax PEMOHTHOT'O MOJIOJIHSIKA OCTABHIIN TOJIBKO MEPBYIO 00PaOOTKY IIBILIST
AHTHOMOTHKOM IIMPOKOTO CHEKTpa ACHCTBHUS MOCIE AOCTABKH B XO3SHCTBO
OT ITOCTABIINKA, OCTaJIbHBIE 00pab0TKN aHTHOAKTEPHAIbHBIMU IIpeTapaTaMu
TI0 CXeMe XO03sIHCTBA B MPOLIECCe BhIpaIMBaHKs ObUTH 3aMEHEHBI HAa 00pabOTKy
MPOOMOTHYECKUMH HCHBITYEeMbIMH Npenaparamu «Jlu-makronus-5I» n
JlakTyBer».

[pu m3ydyeHun nokaszateneil OAKTEPULMAHOM, JIM30LMMHON aKTHBHOCTH
CBIBOPOTKH KPOBH y HCIIBITYEMOTO PEMOHTHOTO MOJOJHSKA KOHTPOJBHON M
OTIBITHBIX TPYMII B HadaJle W KOHIE POCTOBOTO IEPHOJA OTMEUYCHO, UTO Y
OTIBITHOTO MOJIOAHSKA, TJ€ B TpOIlecce BHIpAIIMBaHUA B JieueOHO-Tpodu-
JIAKTUYECKON cXeme 00pabOTKH NTHIBI ObLIA TIPOM3BECHA 3aMeHa 00pabOTKI
TIOTOJIOBBSI ITHIIBI AHTHOAKTEPUATIbHBIM MPETIApaTOM Ha N3ydaeMble MperapaThl
«/lu-nakrorwH-51», «JlakTyBeT», mokazaTenn 0aKTepUIUAHOMN, TH30IUMHOMN
aKTHBHOCTH CBIBOPOTKH KPOBH Ha OJHOM YPOBHE WJIM BBIIIE MO CPABHEHHIO
¢ KOHTPOJIBHOM Tpymnmnoi (Tabnuma 1).

Tabnuua 1.

IToxa3aTenn TU30UMMHOI M 0aKTePHIMAHON AKTHBHOCTH CHIBOPOTKH
KPOBH NOJAONBITHOIO PEMOHTHOT0 MOJIOAHsSIKA (n = 3)

I'pynna JIn30uMMHAsA AaKTHBHOCTh Bakrepnunanas
(en./a) AKTHBHOCTD
(en./a)
B Bospacte 4 Henenb
KOHTPOJIbHAS 0,292+0,05 0,183+0,04
I (onbITHAS) 0,298+0,10 0,185+0,05
11 (onbITHAST) 0,299+0,03 0,187+0,03
B Bo3pacte 17 Henenb
KOHTPOJIbHASI 0,248+0,04 0,358+0,05
I (ombITHAS) 0,259+0,05 0,367+0,04
[I(omeITHAS) 0,261+0,02 0,366+0,02
P>0,05

TTokazarenu OaKTEpUIIUAHOHN, JIM30IUMHOM AKTHBHOCTH CBHIBOPOTKH
KPOBH Y PEMOHTHOTO MOJIOJHSKa OOOWX ONBITHBIX I'PYNI OBIIN BEIIIE
AHAJIOTOB B CHIBOPOTKE KPOBH LBIUIAT KOHTPOJLHOM rpynmsbl. [1o naHHBIM psiga
poccuiickux wuccienopateneit «{uratay [3.c.70], ypoBeHb OaKTepUIMTHOM
AKTUBHOCTH CBIBOPOTKHM KpPOBU SIBJIIETCS MHTErPajbHBIM IOKa3aTeleM
AHTHUMUKPOOHBIX CBOHCTB CBIBOPOTKH KpOBH. 10 TaHHBIM JPYTHX aBTOPOB
«durata» [4.c.8; 5.c.7], MM30IMMHAast aKTUBHOCTH CTUMYJIHPYET (arouros
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HelitpodmioB 1 Makpodaros, cuate3 anTuten. ComepkaHue JH30IMMa B
CBIBOPOTKE KPOBHU CIIOCOOHO pPaspyllaTh JIMMOMOJIICAXapUIHbIE MOBEPXHOCT-
HBIE CIIOM KJIETOYHBIX CTEHOK OOJBIIMHCTBA OOJE3HETBOPHBIX OaKTEpHH.
CHIDKEHNE THUTpa JM300MMa WM MCYE3HOBEHHE €r0 B KPOBU NPUBOAMT K
BO3HHKHOBEHHMIO HWH(EKIMOHHOH OoiesHu. [Ipym OHOXMMHYECKOM HCCIeIo-
BaHUH CHIBOPOTKH KPOBH IOJOMBITHOTO ITOTOJIOBSI PEMOHTHOTO MOJIOAHSKA
ObUIO YCTAHOBJIGHO, YTO HCHBITyeMble Npemnapartbl «J{u-makrouuH-5»,
«JlaktyBer» crocoOcTBYIOT BRIpaOOTKE B OpraHm3Me Opoiiiepa (hepMeHTOB,
MIOBBILIAIOT PA0OTY CEKPETOPHOI (QYHKIIMH KETyIKa, KUILIEYHUKA, OKEIY -
JIOYHOW »KeJe3bl M CaMH aKTHBHO YYacTBYIOT B PACIICIUICHUH CIIOXHBIX
COEJIMHEHHH, PeryJMpyIoT MHUKPOOHOLICHO3 B HKEIIY/I0YHO-KUILIEYHOM TpPaKTE,
TEM CaMbIM IOBbIIIAA UMMYHHYIO 3alMUIIICHHOCTD IITUIIBI.

@OyHKIMOHAIBHAST aKTHBHOCTh IMMYHHOM CHUCTEMBI IITHIIBI HEPa3phIBHO
CBsI3aHA C YCIIOBHMSIMH OKpPYXKAIOIIEH CpPelbl, B TOM YHCIIE C OCOOCHHOCTAMH
IIUTaHWS ¥ IPUMEHEHNs JIeueOHbIX npemnapartos. [locnexnnii dhakrop, 3aTpa-
TMBAIOIIMI (YHKIMH MHOTHX CHCTEM OpraHM3Ma depe3 OOMEH BeIeCTB,
HECOMHEHHO, JIOJDKEH OKa3bIBaTh BIMSIHNE HA HMHTEHCHBHOCTH 00Pa30BaHU
AHTUTEI U IPyTUe IMMYHOJIOTHYECKIE PEAKIIUH IIPH TIPOBEICHUN TUIAHOBBIX
BaKI[MHAIMH 110 0CO00 OITaCHBIM BUPYCHBIM 3a00J1eBaHUsIM MHPEKIIMOHHOTO
Oponxurta u Hplokacickoil 00JIe3HH COTIIACHO YTBEPIKACHHOH B XO3sIHCTBE
CXeMbl IMMYHM3aLlUU NorojoBba. COorjlacHO JaHHBIX pAja UccienoBareien
«urtartay [3.c.71], cylecTBYIOT BO3pacTHbIE OCOOEHHOCTH (OPMUPOBAHUS
€CTECTBEHHOM PEe3UCTEHTHOCTU NTHULL. [10 X JaHHBIM, PEaKTUBHbIE CBOWCTBA B
pacTyiieM OpraHu3Me CKIIaJBIBAIOTCS MOCTENIEHHO M OKOHYAaTeNsHO (hopmu-
PYIOTCS JINIIIB Ha OTIPEJICNICHHOM YPOBHE (pU3HOTI0OrnIecKoro co3pesanus. I1o
Mepe pa3BUTHsI PEAaKTUBHOCTh OpPraHu3Ma NTHI] IIOCTETIEHHO YCIOXKHSACTC U
COBEPIICHCTBYETCS, YTO CBSI3aHO C PA3BUTHEM )KeJIe3 BHYTPEHHEH CeKpelvy,
(hopMHpOBaHHEM OINPEICIICHHOTO YPOBHS OOMEHa BEIIEeCTB, COBEPIIEHCTBO-
BaHUEM 3allUTHBIX NPUCIIOCOOIEHNI TPOTHB MH(EKINH, THTOKCHUKALWI U T 1.

HccnenoBaHust CHIBOPOTKH KPOBH y HCIBITYEMOTO PEMOHTHOTO
MOJOJHSAKA, BakIIMHIPoBaHHOTO NpoTuB MBK (MHpEKINOHHBIH OpOHXUT)
npotus BH (6one3ns Herokacia) mpoBOIMIIM METOIOM HMMYHO(DEPMEHTHOTO
anam3a (MDA) mpu MCIONBb30BaHUN TECT-CHCTEM M IPOTPAaMMHOTO obecrie-
yennsa «BioChek», 4T0 TO3BOIMIO COCTaBUTh OOBEKTHBHYIO SIH300TH-
YECKYI0 CUTYalLUIO B K&KJIOM MCIIBITYEMOU IPYIIIE, a TAKXKE aHAJIM3UPOBATh
N3MCHCHHEC TUTPOB BO BPEMCHHU U UX CPABHEHUA C LICJICBBIMU TUTPaMU. Br1mo
YCTaHOBIIEHO, YTO YPOBEHb THUTPOB aHTHTeN B MDA mo kmaccndyeckum u
BapuaHTHbIM mTamMmmaM VBK n Bone3nu Helokacna B KOHTPOIBHOHM U IBYX
OTIBITHBIX I'pyIIax ObUIM B MpEAeiNaXx HOPMAaTHBHBIX 3HAYCHUH, IPUYEM I10
000MM HCIBITYEMBIM TPYIINaM ypOBEHb TUTPOB ObLI Oo0Jjiee OTHOPOAEH, C
MEHBIINM Pa30pocoM IO THTPOTPYIIaM 10 000MM BUPYCHBIM 3a00JIEBaHHSIM,
YTO CBHJETENILCTBYET O Oosiee BBHICOKOM M 0ojiee OJHOPOIHOM YpPOBHE
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MMMYHHOH 3aI[UTEl PEMOHTHOTO MOJIOJHSKA, IIOTPEOIISBIIETO HOBBIE HCITBI-
TyeMble npenapatsl «/{u-nakrouus-5», «JlakryBer».

3akiroueHue. Ha ocHOBaHMN NaHHBIX, MOJYYEHHBIX 110 PE3yJIbTaTaM
ONBITA, 110 BBIPAIIUBAHHIO TNIEMEHHOTO PEMOHTHOTO MOJIOAHSAKA SIMYHOTO
HalpaBJieHUs1 Kpocca «Xaicekc bpayH» ¢ BBOJOM B PallMOHBI KOPMOBBIX
nobaBok «/lu-makrornH-1», «JlaktyBer», ¢ 4acTHuHOM 3aMeHON aHTHOAKTe-
PHATBHBIX IIPENapaToB, yCTAHOBJICHA LIEJIECO00PA3HOCTh OTKA3a OT IPUMEHEHUS
B J1€4eOHO-TTPOPHIAKTUUECKIX CXeMaX 4acTH aHTHOMOTHKOB M 3aMEHOM MX
n3ydaeMmbIiMu npenaparamu «Jdu-nmakrouun-A», «JlakryBer». UcnbiTyemsble
npenaparsl IOMOTal0T aKTHBU3UPOBATh HECTIEN(HUECKYIO PE3UCTEHTHOCTh
opranuzMa, copMHpOBaTh CyOCTPAKTHYIO Cpely, CIIOCOOCTBYIOLIYIO ITOJIaB-
JICHUIO POCTa MATOTCHHONH MHUKPOQIOPHI U CIIOCOOCTBYIOT MOBBINICHUIO
YCTOWYHMBOCTH OpraHM3Ma K OaKTepHaIbHBIM W BUPYCHBIM 3a00JICBAHUSIM,
YTO TO3BOJIICT NMPH COCTABICHUH JEYCOHO-NPOPHUIAKTUIECCKIX CXEM IUIS
NTHULENOT0JIOBbs MPEINPUATHS B LIENOM, OTKA3aTbCsS OT IPUMEHEHUS YacTH
aHTHOAKTEPHANBHBIX NPENapaToB, YTO HE TOJNBKO NMPHUBEAET K CHIKCHHIO
(MHAHCOBBIX 3aTPaT HA COJEP)KAaHHE MOTOJIOBBS, HO ¥ IIOBBIIICHHIO Ka4eCTBA
PEMOHTHOTO MOJIOIHSIKA, BBICOKOTO BBIXO/A AEIOBOY MOJIOJKH.
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IonyTHbINi He(pTAHON ra3 — cMeChb MHOXECTBA Pa3IMYHBIX Ta30B,
OCHOBHBIMH SIBJIIFOTCS — METaH, 3TaH, NPOIaH, OyTaH, YIIEKHUCIBIA ra3 u
npyrue. IlonyTHbI ra3 oTAessieTcs B poLecce NOAr0TOBKH TOBapHOi HedTH,
TIOCTIE YET0 HCIIOIb3YETCs B IPOMBICIIOBBIX HY)KAaX WiIH yTuimupyercst. OquH
13 CIOCOOOB YTHIIM3ALUHN — CKUTAHWE Ha (pakemax — MOpOXKAaeT BhIOpoOC
NAPHUKOBBIX ra3oB B atMochepy.

Tonsko B Poccun B pesynbraTe Takux JeiictBuit esxxeronno 100 muH
toHH CO; onaznarot B atMochepy. OTHOCHTENBHO HeTaBHO BECh TTOITYTHBIH ra3
CKUT'AIM, HO yXK€ HECKOJBKO NECSATHICTHH HEe(TSHbIE KOMIIAHHU IHITAIOTCS
HaWTH peHTa0ENIBHBIN c1I0cO0 yTHM3anuy. [lepBrle maru B 5ToM HalpaBIIeHUH
ObuM TpeAnpuHATH nocie npuHstes [IpaButenscTBom Poccuiickorn dene-
pauuu moctaHoBiaeHus Ne7 ot 8 sHBapst 2009 roga, B KOTOPOM 3aJI03KEHO
TpeOOBaHUE IO JOBSIACHHUIO YPOBHS YTHIM3AIIUU TOIMyTHOTO raza mo 95%,
HapyIIeHHe KOTOPOTO BIIEYET 3a COO0H HAJIOKEHNE BRICOKHX IITPagOB.

OHepreTuaeckuil cektop Poccnut BHOCHT HAMOOIBIIHI 110 aOCOMOTHON
BEJIMYMHE BKJIAJ B CyMMapHbIE BBIOPOCHI ITAPHUKOBBIX ra3zoB — 83%, u3
KOTOpBIX 20% COCTaBIAIOT BHIOPOCHI OT HE(TEra3oBOH OTpaciu, Handoee
KpYIHOH B MUpE.

B Hacrosiee BpeMs JONA <«OKOJOrMuYHOW» yruinusauuu I[IHIT B
Pa3BHUTHIX CTpaHaxX cocTaBisieT okoio 99%, Ttoraa kak B Poccuu, cTpanax
Bbrmxaero Boctoka n AQpHKy 3HaUUTENIbHAS 4YaCTh TIOMYTHOT'O Ta3a CKUIaeTCst
B (pakenax.

Cpeau cambIx 00CYKIaEMBIX MPOOJIEM COBPEMEHHOCTH 0CO00€ MECTO
HUMEeT BOIPOC M3MEHEHHUs KinuMmara IuianeTsl. OfHON M3 TJIaBHBIX MPUYNH
TIPUHSTO CYATATh OTPOMHOE KOJIMIECTBO TTAPHUKOBOTO rasa, KOTopoe o0pasyer
«TTAPHUKOBBIN 3 (HeKT.

[TapHuKOBBIH 3(P(EKT — 3TO TOBBIIICHHUE TEMIEPATYphl TOBEPXHOCTH
3eMJIM TIO TPUYHMHE HarpeBa HIDKHHUX CIIOEB aTMOC(ephl CKOIUICHHEM TapHH-
KOBBIX Ta30B. B pe3ynpTaTe TemMmneparypa Bo3yxa 0oJblie, 4eM JOJDKHA ObITh,
a 3TO MPHUBOAWT K TAKMM HEOOPAaTHMBIM TOCIEACTBUSM, KaK KINMaTHIECKHEe
W3MEHEHUs M rio0ajabHOE MOTEIUICHWE, Ha PHUCYHKE |, MpencTaBiIeHO
CXeMaTHYHOE N300pakeHre MapHUKOBOTro dhdexTa.
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3emas oTAaLT MOMNO-
WICHHYIO YHCPIHIO Yacrs undpaxpactoro
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B aTMOC B BHIC MIYHCHMSA TOIVIOLACTCS
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uHdpakpacHoro CO, 1 Takum 06pazom
CTHTACT NMOBEPX~ [ yapvueus yAaBjaKBaercs armocde-
HOCTH 3eMJIH : S ey ¥
H HAIPEBaeT e poit. Eute yacts otpaxa

€TCSl WM [IepeH3Iya-
ercst obpaTHo K 3emae

3emnsn

Pucynox 1. lIpunyun napnuxoeozo r¢pgpexma

OHAKO €CTh MPUYHHBI TI0JIAraTh, YTO OIEHKA BIUSHUS «ITAPHUKOBOTO
a¢dexTay ABISCTCS MPEyBEIUNICHHON. [IJ1s1 apryMEHTAIMU CTOPOHHUKH 3TON
HJIEV CCBUTAIOTCS Ha METEOPOJIOTHYECKHUE CITYKOBI, 3a4aCTYHO aHTXKUPOBAHHBIE,
100 K€ MPUBOJAT HE MOAKPEIUISIOIINE MO3UIMI0 00 aHTPOMOTEHHBIX
MPUYHMHAX «HATPEBAHHUSD TUIAHETHI J0BOJBL. KpUTHKA 9TOW MO3UIUK OCTAETCS
0e3 BHUMAHUS NIMPOKUX MACC, KOTOPbIE MPOJOJIKAIOT HACTAMBAThH HA UJIEE
OTKa3a OT HCKOIAEMOTO TOILIMBA, ANEUIUPYS K HEOOXOJUMOCTH CPOYHO
peniaTh «IapHUKOBBIH BOTIPOC». CTOPOHHHUKH TPAJNIIMOHHBIX B3IJISIOB Ha
TpoGIIEMY H3MEHEHHS KITMMATA TIPETIATCTBYIOT PO IBHKEHHIO AJTETEPHATHBHBIX
TOUEK 3PEHHsI, 3aMeISIsL M3yUeHHe JaHHOTOo Borpoca. Ha prcyHke 2 npuBeneHa
CTaTHCTHKA 0 KOJIMYECTBY BBIIEISEMOTO YIJIEKHCIIOTO Ta3a Mo BCEMY MHUPY
¢ 1965 mo 2019. MoxHno 3ameTuth, 4to ¢ 2014 roma mo 2019 BBIOPOCH!
TOJIBKO YBETUYUBAJIKCE.
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Pucynox 2. Bviopocwl yenekucnozo zaza no ecemy mupy ¢ 1965 no 2019 2.

Ho ecnn paccMoTpeTh pocT Iito0aibHOM TeMmepaTypbl HOBEPXHOCTH
CYIIH U OKeaHa B 3TOT ke MpoMexxyTok ¢ 2014 rox mo 2019 rox, To 3aMeTHO,
YTO HECMOTPs Ha yBenuueHue BoiopocoB CO2 B atmMocdepy, MPOUCXONIT CIIaj
Temneparypsl ¢ 2015-2018 rr., KOTOpBIii HO3BOJISIET CYAUTH 00 IPEYBEIMUEHHOM
po0GJIeMBl aHTPOTIOTEHHOTO BIMSHUSA Ha kmMmat. Ha pucynke 3 npeacraBneH

rpadK OTpakarolInii MI00ATBHYIO TEMIIEPATypPy TIOBEPXHOCTH CYIIH U OKeaHa
¢ 2012 mo 2021 rox.

Pucynox 3. I'nobanvnas memnepamypa nogepxXHocmu cyuiu U oKeanda
¢ 2012 no 2021 200
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OTnmenpHOTO YNMOMUHAHHSA 3aciy’KHBAeT CKaHIANl, W3BECTHBIM Kak
«Climategate», cBs3aHHBIIM ¢ METEOPOIIOTHIECKAM OT/ICIICHHEM AHIIIHH, Ha
KOTOpPOE YacTO CCHUIAINCH CTOPOHHHKH TEOPHH AHTPOMOTeHHOr0 IJ100aJIb-
Horo noremjaenus (manee — AI'TI). B 2009 u 2011 rogax mpow3onu aBe
YTEUKH apXUBOB C MICBMaMH, IPOTpaMMaMi ¥ JOKYMEHTaMH, COJICpKaHHe
KOTOPBIX BRI3BAJIO OYpHBIC JUCKYCCHH B IIPEcce U OOIIECTBE.

B pesynbraTe 00HApOIOBAHMS aPXUBOB CTAJI0 U3BECTHO, UYTO BEAYIIUE
METEOPOJIOTH 3TOTO OTICICHHS YMBINUICHHO (albCUPUIIMPOBATIH JaHHBIC
UCCIICIOBAHNM, yIAISIN TEPEIUCKH, UCKAXKATIH PE3yNbTaThl HAOIOICHHIA,
MPEMATCTBOBAIM MYOJMKAIMM HAy4YHBIX TPYAOB, HE COIVIACHBIX C HX
B3MIsiaMu. Have roBopsi, BCSAUECKH CKPbIBAJM MHGOPMALUIO OT MPOTHUB-
HukoB Teopuu AI'TI u mpensTCTBOBAIM PacpOCTPAaHEHUIO JIFOOBIX JAHHBIX,
KOTOpBIE MOTJIH OBl MOIIATHYTHh HIJIM BOBCE OMPOBEPTHYTH YCTOSBIIUECS
B3[JISLABI M HAMETUBIIHUICSA TPEHJA HA HCIOIB30BaHHUE albTEPHATHUBHEIX
HCTOYHUKOB SHEPTHH.

Jo Toro, KaKk TaHHBIC YTEKIN B CETh, MHCHHS 10 TIOBOYy U3MECHEHUS
KJIMMara, He COBIAaBIINe C OOMIECTIPUHATHIMH, YIABaJIOCh YCIICIITHO MOIABIIST.
Hampumep, xak ObumM OOECIICHEHBI HAay4YHBIC TPYABI MPOTHBHUKOB TCOPHH
AT'TI — nByx acTpon3HKOB, OMyOJINKOBABIINX HCCIIENOBAHUE O TOM, 4TO 20-ii
BEK HE OBUT CaMbIM TEILIBIM MEPHOJIOM 3a TOCTCIHEE ThICSUYeIeTHE. MeTeopo-
JIOTH HACTAMBAJIH HA TOM, YTO aCTPO(U3UKU HE 3HAKOMBI C «IIPABUIBHOM
METOJIUKOW OIEHKUA TEeMIIEpaTyphl, MO3TOMY HWTHOPHPOBAIN apTyMEHTHI,
IIpUBEJICHHBIE B paboTe. DTy MyOJHKAIMIO CTapaluch HE YIOMHHATH B
Meana, 9TOOBI He IPUBJICKATh «HEHYKHOTO BHUMAHU.

I'eonornvecknit apXuB MOKA3BIBACT, UYTO KIMMAT 3EMITH MEHSUIICS C TEX
op, KaK CyIIeCTBOBAJIA IJIAHETA, C €CTECTBEHHBIMHU XOJIOAHBIMH U TETUTBIMU
(azamu. Mairelii JIe THIKOBBIH ITEPHOJT 3aKOHUMIICS COBCEM HEJaBHO, B 1850
roxay. [loaToMy HeyTUBUTEIHHO, YTO CeYac MBI IEPEKUBAEM TIEPUO]I TIOTETI-
neHus. Mup mporpescst MeHee 9eM B IBa pa3a ObIcTpee, 4eM MepBOHAYATBHO
MIPOTHO3UPOBAIOCh, U MEHEe YeM B JiBa pa3a ObICTpee, YeM CJe0Bajo
OXKH/IaTh HA OCHOBE YHCTOTO aHTPOIIOTEHHOTO BO3JICHCTBUS M PAIMAIIMOHHOTO
nucOananca. ITo TOBOPHUT HAM O TOM, UTO MBI IaJIEKH OT TOHUMAaHWS H3MEHEHUSI
KITIMaTa.

KimMarndeckas TOTUTHKA OCHOBBIBAETCSI HA HEAJIEKBATHBIX MOJIETIX,
AMEIOIIUECS] MOJEIM MMEIOT MHOTO HEJIOCTAaTKOB W JlaXe OTHAJICHHO He
MOJIXOJIIT B KAUECTBE apryMEHTOB JJIs ONPEACICHUs! «KIMMAaTHYECKOM MOoIu-
TUKW. BinsHEE MApHUKOBBIX T'a30B HA TI00ANBHOE IMOTEIUICHHE C OOJBIION
JloJiell BEpOSITHOCTH IIpeyBenuunBaercsa. Kpome Toro, B AUCKYCCHUSIX Ha 3Ty
TEMy BaXXHO HE WTHOPHPOBATH (PAKT MONB3BI OT MOMajaHus B atMochepy
COa, Tak Kak OH SBIIICTCS ITHIICH», OCHOBOH BCEH PacTUTEIHFHOMN KU3HU Ha
3emiie. Hemocpencreernno CO» He sBIISETCS 3arpsA3HUTENCM, OH HEOOXO0IHM
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IUISL IO ISP KaHuUs )KU3HM Ha Bee IutaHeTe. JJOMOTHUTENIBHOE COIepKaHHe
CO; B BO3MyXE CHOCOOCTBYET POCTY TJIOOANBHOW MAacChl PacTCHHH, YTO
CKa3bIBAaeTCs, B TOM YHCIIE, Ha YCIIeXaxX CeJIbCKOI0 X03SIHCTBA.

I'mobanbHast KIMMaTHYeCKas IMOJHUTHKA NOJDKHA YYUTHIBATH Pa3HbBIC
MHEHHS, YBaXUTEIFHO U BHUMATENIBHO OTHOCHTECS K apryMeHTaM M Hay4HBIM
HCCIICIOBaHMSM CTOPOH, COOJIONAs TIaBHBIC NMPUHLMUIBI MOJIUTHIECKOTO H
¢unocogckoro mwIopanu3Ma, He Brnajias B kpaitHoctu. [IpuaepxuBasch Tex
K€ IPUHLIUIIOB, MBI HE CTAaHEM YTBEPKAaTh, YTO YpE3BbIUAHON CUTYallNH B
o0nacTu n3MEeHEeHHH KJIMMaTa He CYIIECTBYET, HO, BEPOSITHO, POJIb BEIOPOCOB
YIIIEKUCIIOTO Ta3a B aTMOc(epy B 9TUX U3MEHEHUSIX 3HAYUTEIBHO IpeyBe-
JIMYeHA.

Cnucok ureparypsbl:

1. HopwmaTuBHBIE TOKYMEHTHI I10 HTAPHUKOBBIM BEIOpOCaM [ DIEeKTPOHHBINA pecypc].
Pesxxum  jocryma:  http://www.norm-load.ru/SNiP/Datal/57/57915/index.htm/
(nata obpammenus: 20.03.2022).

2. JloGbrua  yrmeBoAoponoB  [DnekTpoHHbIH  pecypc]. Pexum  mocryma:
https://www.globalmethane.org/documents/landfill_fs_rus.pdf/ (nara
obpamenus: 19.03.2022). 3. IlyTu cHIKEHUS BBIOPOCOB HMAPHHKOBBIX T'a30B
[DnexTponubiii pecype]. Pesxxum mocryma: http://ztbo.ru/o-tbo/lit/texnologii-
otxodov/ (mata obpamenus: 20.03.2022).

3. Kopxy6aeB A.I'. ['a3 BHe noctyna: [lepcneKTHBEI HCIONB30BaHUS MTOITYTHOTO
raza 3axBarbiBaomy. OpHako HePTAHBIE KOMIIAHWH  [O-TPSIKHEMY
MPEAMOYUTAIOT ero CKUrath // JxenepTCubups. — 2007. — Ne 32, — C. 18-20, 22.

4. Kopxy6OaeB A.I'. [lomyTHbI# Ta3: mpobaemsl u nepcrnektussl // IKO. — 2006. —
Ne 5.—C. 51-59.

5. Kopxybaes A.I'. Ilyrn nonytHoro rasa // Hedrts Poccun. — 2006. — Ne 2. —
C. 33-38.

6. There is no climate emergency, European Climate Declaration September 26,
2019 [DOnextpoHHslit  pecypc]. Pexxum gocryma:  https://clintel.nl/wp-
content/uploads/2019/09/ED-brochureversieNWA4.pdf  (mara  oOpamenus:
17.03.2022).

7. John Costella, The Climategate Emails, The Lavoisier Group March 2010
[DnexTpoHHBIit pecypc]. Pexxum JIOCTyIa:
http://www.lavoisier.com.au/articles/greenhouse-science/climate-
change/climategate-emails.pdf (nara o6pamenus: 17.03.2022).

22



SECTION 3.

MEDICAL SCIENCES

BICUSPID AORTIC VALVE AND METHODS
OF ITS RECONSTRUCTION

Aisylu Shaidullova

Student, Ulyanovsk State University,
Russia, Ulyanovsk

Bicuspid aortic valve is one of the most common congenital heart
malformation. Normal aortic valve is tricuspid. it was not until fairly recently
that no hemodynamic abnormalities referred a bicuspid aortic valve to the
range of minor malformations that does not affect the quality of human life.
But the operated heart tissues studied, and molecular genetics research
findings have proved that this is by no means a small anomaly. The issue of
a bicuspid aortic valve is all the more relevant that this heart disease often
stipulated changes not only in the aortic valve leaflets, but also in the aortic
ring, aortic root, and ascending aorta. According to scientists, bicuspid aortic
valve (BAV) is a congenital malformation with a long latent period
possessing a high risk of cardiac complications.

Approximately 1-2% of people have bicuspid aortic valve. It is three
times more likely to occur with men, than with women.

As the name implies, the bicuspid aortic valve consists of two leaflets.
They can be symmetrical, approximately the same size, or one larger than the
other, while the larger leaflet has a commissures fusion suture. The most
widespread among the currently used classifications of bicuspid aortic valves
(BAV) is the one, proposed by H. Sievers [10, p.1226]. The main feature in
this classification is the presence or absence of a false (afunctional)
commissure with a hypoplastic subcommissural triangle, which forms in the
area of fusion of two abnormally developed leaflets. In case such false
commissure is unavailable, the valve is classified as type 0. Simultaneously,
the valve has two symmetrical leaflets. One false commissure refers the valve
to the type I, while the leaflets have different sizes, the one with a false
commissure being larger. Two false commissures commonly designate the
valve as type Il according to Sievers, but many scientists consider this type
of valve unicuspid. The most common is valve type I. Bicuspid aortic valve
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is an outcome of the aortic leaflets misfolding between the 3rd and 8th weeks
of embryonic development. During this period, the leaflets either adhere
(developing a seam), or one of the leaflets is missing. Bicuspid aortic valve
is typical with complications such as aortic dilatation, aneurysm formation,
aortic stenosis, aortic insufficiency, infective endocarditis, and aortic
dissection. Various approaches have been proposed for the classification of
aortopathy [7, p.241], but the most common is the A. Corte classification [6,
p.397]. This classification ultimately distinguishes two phenotypes: the root
phenotype and the ascending aorta phenotype. In the root phenotype, aortic
dilation occurs at the level of the sinuses, and the tubular aorta dilates less or
remains normal. With the ascending aorta phenotype, everything happens
vice versa, i.e. tubular aorta expands.

Isolation of the phenotypes "root” and "ascending aorta™ rests not only
on anatomical differences, but also on the features of pathogenesis and
prognosis in the natural course of the disease [6, p.241]. In general, patients
with the ascending aorta phenotype suffer from aortic stenosis, while those
with the root phenotype have aortic valve insufficiency. Excess prolapsed
leaflet tissue in the bicuspid aortic valve, leads, as a rule, to aortic
insufficiency, but if there is none, then aortic stenosis develops.

The most frequent complication of a bicuspid aortic valve is aortic
stenosis, i.e. the valve-area aortic ostium obstruction, hindering the return of
blood from the left ventricle. Events of aortic stenosis in adults include
premature fibrosis, valvular calcification, which leads to a deterioration in
physiological hemodynamics. Aortic stenosis is more often formed by the age
of 40-60, but severe manifestations are also found in newborns and in
children during the first months of life. Aortic valve stenosis is often
accompanied by dilatation of the ascending aorta, and this is predominantly
seen in type 0 and type | bicuspid aortic valves.

The range of means in the disposal of cardiac surgeons consists of
several methods of operative intervention: balloon valvuloplasty, valve
replacement with mechanical and biological prostheses, Ross operation and
reconstructive plastic surgery on the aortic valve [11, p.217]. Reconstructive
plastic surgery on the aortic valve is deemed the most preferable, especially
for children and young patients. Such operations enable to preserve the heart
valve and architectonics of the ventricles, and restore the valve functions, so
that a person can continue leading an active lifestyle. Valve-preserving
technologies, unlike prosthetics, do not require administration of life-long
anticoagulants. The native valve is less likely to be attacked by infection.

The current guidelines stipulating the indications for surgical treatment
of aortopathy in BAV are the 2017 guidelines of the European Society of
Cardiology and the European Association of Cardio-Thoracic Surgery for the
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treatment of patients with valvular heart disease [4, p.2739]; explanations of
the American College of Cardiology and the American Heart Association on
the surgical treatment of aortic dilatation in BAV 2016 [1, p.959]; consensus
of the American Association of Thoracic Surgery on aortopathy in BAV 2018
[5, p.41].

Aortic transluminal balloon valvuloplasty is employed as a palliative
treatment in all age groups, and often to stabilize a patient with aortic stenosis,
or before open heart surgery in young children. Aortic balloon valvuloplasty
is a minimally invasive procedure to correct stenosis, an abnormal obstruction
of the aortic valve. In this procedure, performed under X-ray control, a
catheter is inserted into the femoral vessel, advancing to the obstructed valve.
Upon reaching the aortic valve, the balloon device is inflated. The balloon
pressure gets the obstructed valve and its leaflets separated and stretched. The
main complication of the balloon procedure is the occurrence of aortic
insufficiency and its significant progression in the long term [10, p.33].

Reconstructive plastic surgery on the aortic valve, as rule, involves
cutting the sites of the leaflets fusion, removal of myxomatous nodes, or
carrying-out the so-called “shaving” procedures, during which the leaflets
undergo planar resection and become thinner. Given the risk of developing
valve insufficiency in the postoperative period, both leaflets of the aortic
valve are increased by stitching patches from the autopericardium. Valve
reconstruction can only be possible if the geometric height of the leaflets is
greater than 18 mm in adult patients; lower leaflet height is an indication for
valve replacement.

As mentioned above, in case of the “root” phenotype, aorta expands at
the level of the sinuses, i.e. aortic insufficiency or aortic regurgitation is
developed, which is peculiar for the young patients, also marked with more
widespread progression of dissections and aneurysms. In aortic insufficiency,
during diastole due to incomplete closure of the aortic valve leaflets, part of
the blood returns from the aorta into the left ventricle. Aortic regurgitation
occurs when a larger, eccentrically located leaflet prolapses or when the aortic
root expands the valve ring loses its elastic properties [8, p.2].

One of the reasons for the aortic valve insufficiency is dilatation
(expansion, increase in size) of the fibrous ring. The fibrous ring is commonly
stabilized by means of internal rigid rings and external flexible rings, as well
as sutural annuloplasty. These methods allow reducing and fixing the optimal
size of the fibrous ring of the aortic valve with good future prognosis. Some
scientists and cardiac surgeons of the times consider sutural subcommissural
plasty having unsatisfactory long-term results, so at present it is normally
avoided. Also, cardiac surgeons try not to use rigid rings to possibly minimize
the number foreign bodies in the aortic lumen. These methods should not
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impair the physiological properties of the ring, especially its mobility. For
aortic root dilatation, the Yacoub procedure and the David procedure are
widely used. The Yacoub procedure refers to aortic root remodeling, while
the David procedure refers to its reimplantation. Good long-term results are
obtained by an external strip annuloplasty. An ideal aortic root annuloplasty
provides for a minimum of recurrences in the distant future, and, as expected,
supports optimal hemodynamic parameters of the valve, without increasing
of the fibrous ring dimensions.

Another major cause of aortic regurgitation is leaflet prolapse. Mostly
the common leaflet of the aortic valve is prolapsed. When reconstructing
bicuspid aortic valve leaflet prolapse, the technique of plication of the central
part of the free edge of the leaflet is most often used [9, p.1101]. It means,
reducing without resection the size of the valve by suturing. When
eliminating prolapse by plication, the effective leaflet height is increased, but
it must be kept in mind that the valve opening area reduces. According to H.
Schifers [2, p.178], in most cases, both leaflets are prolapsed, therefore, there
may be no reference level for plication, which may bring in the suboptimal
results. In major cases, prolapse of both leaflets presumes no standard level
for plication, which can lead to adverse consequences. Severely asymmetric
leaflets of a bicuspid aortic valve open the potential for the valve
tricuspidalization, in order to form the missing commissure from the patch.

Cardiac surgeons dealing with eliminating of the true causes of
insufficiency or stenosis of the bicuspid aortic valve, first of all consider the
reconstruction of this valve. Yet, the long-term consequences of this plastic
surgery are to be taken in account. This type of surgery is especially important
for children and young patients. Reconstructive surgery is mainly
recommended in the early stages of the disease, when the damage is less
pronounced. If the aortic valve and subvalvular structures are severely damaged
and it is impossible to save the native valve, as well as in case of a high risk of
recurrence or complications after reconstructive surgery, aortic valve
replacement surgery is performed. Valve prosthetics is also not that simple.
The ideal case is prosthetic valve functioning continuously throughout the
patient's life without causing complications. In addition, the prosthesis should
not adversely affect other structures of the heart, causing no blood clot
organization. Unfortunately, such valve does not exist. Both mechanical and
biological prostheses work both ways. Among the indisputable advantages of
bioprostheses over mechanical prostheses there are a very low risk of developing
thromboembolic complications, i.e. no need for lifelong anticoagulant therapy;
influence on blood cells and plasma proteins, and low resistance to blood flow,
which does not overload the heart. The main disadvantages include a relatively
shorter service life compared to mechanical valves, and bioprostheses are also

26



more prone to infection. Currently, minimally invasive catheter surgery is
intensively developing in the field of cardiac surgery, in particular, valve
replacement. Along with traditional open heart surgery, transcatheter valve
replacement technologies are increasingly being used.

Conclusion

In summary it may be noted, that the in abundance of information about
the bicuspid aortic valve, many questions in this area remain open, especially
in the field of genetics and pathophysiology of this type of valve. People with
a bicuspid aortic valve often have abnormalities in the aortic root. Moreover,
the bicuspid aortic valve is never all by itself, but often brings in the aortic
root complications. A rational method of surgical treatment of the bicuspid aortic
valve pathology is only possible with robust picture obtained. Therefore, it is now
very important to study and implement genetic analysis, especially to identify
the propensity of the body to aortic and valvular complications. It is believed,
that bicuspid aortic valve reconstruction should be considered first of all
when choosing a method of surgical treatment, since such operations
demonstrate their advantages over valve replacement procedures.
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Introduction:  Spermatogonial stem cells are differentiated
spermatogonia that result in both spermatogonia differentiation and renewal
to maintain the stem cell pool. These cells are potential agents for the
treatment of male infertility due to the ability to revive male fertility in vivo
and the ability to redistribute into male gametes in vitro [1,2]. In some clinical
studies, the distinction of in vitro transport with subsequent in vivo
transplantation has been made to acquire male gametes at differentiation
stages [3]. Azoospermia is defined as the absence of sperm in the ejaculate.
The established diagnosis must be proved by centrifugation of two samples
of sperm for 15 minutes at room temperature with a centrifugation speed of
at least 3000 g [4,5]. Ejaculate analysis should follow the WHO guidelines
(2010) [5]. According to the world literature, azoospermia is divided into
excretory, that is, obstructive and secretory [6].

The most complex and severe form of male infertility is non-obstructive
azoospermia, which is characterized as the complete absence of spermatozoa
in the ejaculate due to damage to spermatogenesis. The reason for the
development of non-obstructive azoospermia (NOA) lies in the damage to
spermatogenesis due to abnormal damage to the activity of the testicles or
due to low production of gonadotropins. A complete, detailed history,
hormonal assessment, physical examination data, genetic studies such as
karyotherapy and Y chromosome microdeletion are necessary for an accurate
final diagnosis. The presence in the patient's history of causes such as
undescended testicles, antitumor chemotherapy creates damage to
spermatogenesis. The use of drugs such as steroids [7], 5a-reductase
inhibitors [8] can also lead to impaired spermatogenesis.

The size of the testicles reproduces the exact level of spermatogenesis,
and therefore small testicles indicate a violation of spermatogenesis. Non-
obstructive azoospermia is the main cause of treatment resistance in male
infertility.

30



Mesenchymal stem cell therapy is a new medical treatment for male
infertility. The results of this pilot study may become a new direction in the
treatment of non-obstructive azoospermia.

Obijective: The study aimed to discover a new treatment for non-
obstructive azoospermia using spermatogonial stem cells.

Material and methods: 25 patients aged 25 to 35 years with a diagnosis
of non-obstructive azoospermia were included in an experimental open study.
Before and after treatment, all patients were assessed for LH, FSH,
testosterone, inhibin B, prolactin, as well as twice conducted spermogram.
All 25 men before the experiment had a low level of inhibin B, an increased
level of FSH. Spermatogonial stem cells contained in the bone marrow of the
iliac crest and isolated from there after 14 days of cultivation were collected
from each patient. After the isolation of these cells, a testicular biopsy was
performed, namely micro-TESE, and autotransplantation of own cells into
the testicular network and, if possible, into the spermatic cord was performed.

These men were closely monitored during the entire period of the
experiment. After three months, blood counts for sex hormones were re-
examined and a spermogram was taken. The result, unfortunately, was not
encouraging. That is, the hormonal levels were slightly improved, but the
results of the spermogram were negative. After 6 months, we noted an
improvement in the general condition of patients, an increase in libido.

Results: The initial level of FSH was [18.9; 29.8], after treatment its
level decreased (p<0.001) by [6.4; 13.6], and in 9 (47.4%) patients it returned
to normal. The level of total testosterone before treatment [2.8; 9.2], increased
after treatment (p=0.002) by [2.9; 4.9]; in 6 (31.6%) patients it returned to
normal, in 3 (15.8%) the value remained within the normal range. The level
of LH before treatment increased in 9 patients, of which 6 returned to normal
after treatment. In general, there is a tendency to a slight decrease (p=0.007)
of its level by [0.1; 3.7]. The level of inhibin B before treatment in all patients
was below the norm 7.2/5.4 [4.1; 9.3]; after treatment, there was an increase
(p<0.001) by [7;14]. In 4 (21.1%) patients it returned to normal. In 4 patients
(21.1%), 6 months after treatment, single spermatozoa were found in the
semen, which were cryopreserved for subsequent preparation for in vitro
fertilization.

Conclusions: The results obtained provide new information about the
drug efficacy of spermatogonial stem cells in non-obstructive azoospermia,
depending on the hormonal profile.
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In modern society, changes are taking place at the economic, social,
cultural levels. All these changes require a new approach to the education
system. A person is required to be able to navigate information flows, master
new technologies, self-study, seek and use missing knowledge, possess such
qualities as universality of thinking, dynamism, and mobility. The principle
of school education "to give knowledge" remains in the past. Today's teacher
must teach schoolchildren to “find and receive new knowledge”. Therefore,
the school needs proactive, highly qualified teachers who strive to improve
their pedagogical skills and the level of knowledge, who are able to keep pace
with the times, to comprehend their professional activities in a new way. The
traditional approach to learning is no longer able to meet the demands of
modern society. The competence-based approach used at the school at the
present time allows to ensure a high level of education quality. Competence-
oriented education today is aimed at mastering the methods of not only
practical activity, but also ensures the successful functioning of the student
in various spheres of life. The competence-based approach is also aimed at
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the formation of an individual who is able to adapt to various life situations,
helps students learn to act independently in situations of uncertainty in
solving urgent problems.

Modern education allows students to develop abilities that help
independently solve problems in various areas based on the social experience
of the student himself. Assessment of the results of educational activities is
based in this case on the analysis of knowledge achieved by students at a
certain level. At present, we can talk about a competence-based approach,
which is implemented at school through educational competencies that help
to highlight the subject content and organize the main types of student
activities that contribute to the acquisition of social experience and the
acquisition of practical skills. In this case, each teacher, including the teacher
of the rural school, must be ready to implement the competence-based
approach, having studied the methods and ways of its implementation. The
use of such an approach in teaching will provide a modern student not only
with successful learning, but also with the realization in the future of his
abilities, the ability to find a way out in any non-standard situation.

The goal of school education today, in terms of a competence-based
approach, it is not only to teach how to learn, but also to teach how to solve
cognitive problems, to teach to explain the phenomena of reality, to navigate
the problems of modern life and be able to solve them, including problems
associated with professional and other activities.

Modern teacher is a person capable of developing students' desire for
creative perception of knowledge, individual abilities, independence. It is
very important to teach children not only to think independently, but also to
be motivated to study school subjects. The teacher should organize
pedagogical activity in such a way that every child would enjoy the acquired
knowledge and strive to independently replenish his theoretical and practical
baggage. The performance of the school depends to a greater extent on the
professionalism of the teacher, on his desire to move forward, self-develop,
constantly improve himself, and grow professionally. A teacher should never
be satisfied with what has already been achieved, because the teaching
profession itself is a source of boundless creativity. The teacher's professional
competence lies in the ability to organize the educational environment in
which the child achieves educational results. At the same time, the teacher's
activity should stimulate the desire and interest of students to comprehend
something new, previously unknown, to discuss, express different points of
view. Work in the classroom and after school hours must be structured by the
teacher in such a way as to motivate students for intellectual growth and
achievement of high results, be open to any opinions on the issue under
discussion, not just demonstrate enthusiasm for their subject, but really live
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in science and science. The teacher should pay special attention to the
individual development of each student, which corresponds to his abilities,
interests and capabilities. Unlike the traditional approach, the competence-
based approach allows you to get education not only for personal development,
but also for socialization in society through various forms of organization of
self-motivated activities of students, tuned to obtain the final result.

The main result of training will not be knowledge, skills and abilities,
but meaningful experience of activity. Life experience is formed in a planned
way. It is not the accumulated baggage of didactic units that is evaluated, but
the ability to apply it in different situations. The school must prepare for the
solution of life's problems and rely on its independence. And therefore, the
methods and forms of teaching should be subordinated not to the educational
content, but to be used as independent means of achieving certain pedagogical
goals.

Through the competence-based approach, students make an independent
choice, group work of students is organized with the definition of problems, the
distribution of responsibilities and a reflective discussion of the results.

In the process of such work, various forms of student activity can be
created, focused on maintaining their activity. Today's schoolchildren need
to create conditions for showing initiative, expressing their understanding of
the problem, and giving the opportunity to evaluate their activities. Each
student can independently determine a place in collective activity according
to their interests and abilities, take responsibility for the final result. The
competence-based approach includes the following principles [1]:

1) The principle of value-based, personal-semantic inclusion of the
student in educational activities.

2) The principle of modeling within the educational process of the
content, methods and forms, conditions and situations characteristic of
professional activity. The principle of problematic education.

3) The principle of compliance of the forms of organizing educational
activities with the goals and content of education.

4) The principle of the leading role of dialogical communication in the
process of educational activities.

A teacher, instructor, mentor, within the framework of a competence-
based approach to teaching, must:

¢ be independent, proactive, responsible;

¢ understand what skills students will need in life;

e connect the material being studied with everyday life and with the
interests of students, characteristic of their age;

¢ to consolidate knowledge and skills in educational and extracurricular
practice.
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e plan a lesson using the whole variety of forms and methods of
educational work, and above all, all types of independent work, group and
individual), dialogical and project-research methods;

e evaluate the progress of the class as a whole and of individual
students not only in the subject, but also in the development of certain vital
qualities;

¢ to evaluate the achievements of students not only by the mark-score,
but also by the content characteristic;

e see gaps not only in knowledge, but also in readiness for life [2]. On
the one hand, it is quite obvious that the modern economy is focused on
personnel, which far exceed the educational indicators of most graduates of
both secondary and higher education. It is also obvious that more significant
and effective for successful professional activity are not isolated knowledge,
but generalized skills, manifested in the ability to solve life and professional
problems, the ability to communicate in a foreign language, training in
information technology [3].

Thus, the basis for the activities of secondary and higher education is
not just work on a system of knowledge and skills, but work aimed at
developing the ability to act in specific life situations. The ultimate goal of
education at the present stage is shifted from knowledge to competence,
which makes it possible to solve a problem inherent in school for a long time,
when students have a very good command of a set of theoretical knowledge,
and experience difficulties in activities requiring the use of this knowledge.
The competence-based approach allows you to restore the disturbed balance that
has existed for a long time between education and life. With the introduction of
the competence-based approach to education, the entire pedagogical system will
change, a transition to a new type of education and training will take place.
In a word, the competence-based approach, which is the basis of the strategy
for modernizing domestic education, should be considered as one of the most
optimal responses of the education system to the requirements that modern
society places on it. Since modern education requires significant modernization,
the implementation of this process runs the risk of being another campaign
among many years of unsuccessful attempts to reform education based on the
introduction of modern pedagogical ideas and concepts.
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ABSTRACT

The aim of teaching language activities such as speaking and writing in
a foreign language classroom is to develop language skills that will enable
the student to use them in non-academic language practice at the level of
everyday communication. Observations show that the development of
speaking and reading skills and abilities could be more successful if writing
were used more in the process of learning a foreign language. This type of
language activity needs to be practised systematically. Having studied the
theoretical material on the problem, we have come to the conclusion that
learning a foreign language is useful for the overall development of the child,
as speech and language play exercises and puzzles contribute to the
development of thinking and speech, memory, imagination, logic, and
enriches him emotionally.
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AHHOTADMUSA

Lenbro 00ydeHUsT TAKMM BUZIaM SI3BIKOBOM JEATENIBHOCTH, KAaK TOBOPCHHUE
U TIHICHMO, B KJIJACCE MHOCTPAHHOTO SI3bIKA SIBIACTCS PA3BUTHE TAKUX SI3BIKOBBIX
HABBIKOB, KOTOPBIE MO3BOJIAIT CTYACHTY HCIOIb30BaTh NX B HEAKaJEMHIECKOH
SI3BIKOBOM NPaKTHUKE Ha ypOBHE MOBCEAHEBHOTO obOmieHus. Habmonenus
MIOKa3bIBAIOT, YTO PA3BUTHE HABBIKOB M YMEHHUH TOBOPEHHS U YTCHUS MOTJIO
Obl ObITH OoJIee YCIIEUIHBIM, €CIIi OBl B MPOIECCEe U3YUYEHHUs] HHOCTPAHHOTO
si3pIKa  OOJIBIIIE HCIIOJIB30BAJIOCH NMUCbMO. HeoOXoaumo cucreMaTHyecKku
3aHUMATbhCA STUM BUJOM SI3bIKOBOM AesTensHOCTH. M3yunB TeopeTndeckuit
Marepuall 1o JJaHHOH npoOeMe, Mbl MPUIILIH K BBIBOJLY, YTO YYUTh HHOCTpPaH-
HBIN SI3BIK TOJIE3HO IS OOIIEro pa3BUTHS peOEHKa, MOCKONBKY pEdeBBIC U
SI3BIKOBBIE UI'POBBIE YIPKHEHUS M TOJOBOJIOMKH CIIOCOOCTBYIOT Pa3BUTHIO
MBIIUICHWS M PEYH, MaMATH, BOOOpaKEHUs, JIOTUKH, OOOTamIaeT ero
SMOIMOHAIBHO.

Keywords: written speech, speech activity, oral speech, communication,
writing, need, speaking.

KiroueBble cj10Ba: MICEMEHHAS pcCib, peucBad ACATCIbHOCTD, YCTHAA
pedsb , 00IIeHHE, MUCHMO , TOTPEOHOCTh, TOBOPEHHE.

Peur cunTaeTcs o4eHb CIOKHBIM U TPYIHBIM siBIeHHEM. Kak U s3bIK,
oH umeeT Tpu (yHkimn: Ilepenayda, BeIpakeHUE BIEUATICHUH U BBIPAKCHHUE
uzaei. Pedb ompeneneHHpIM 00pa3oM BO3JIEHCTBYET Ha cCiymiarens (0cCOOeHHO
KOT/Ia OHA BBIPaXKaeT YyBCTBA), MMOATOMY (DYHKIHSI BBIPaKCHHS BICYATICHUM
TECHO CBf3aHA ¢ KOMMYHHWKAaTHBHOH (yHKIWe. B peunm MbIciy Matepuaid-
3VIOTCSI M CTAHOBSITCS JIOCTYITHBIMH HE TOJIBKO JUTS IPYTUX, HO M JUISL CAMOTO
cyoBekTa. B ¢opMe BEICKa3bIBaHUS, B )KECTKOM M IUIOTHOM SI3BIKOBOM CHCTEME,
unen obperaroT GopMy M BBIpaKarOTCS BOBHE. MBIIIJICHUE, HAIPUMEp,
MPOUCXOINUT B Ooyiee MIMPOKOM MacmrTade, 4eM pedyb, B COOTBETCTBHH C
SI3BIKOBBIMH CIIOCO0aMU 00pabOTKKM MHEHU, BOCTIPUSTHH, B3TJISAJIOB, IJIAHOB,
00pazoB M Tak jgajiee. B HEKOTOPBIX OTHOILIEHMSAX, OJHAKO, pedb Oosee
00ImMpHa, 9eM MBIIIJICHNE, C TOYKH 3pEHHS BO3MOXKHOCTEH KOMMYHHUKAIIHH.
SI3BIK M3MEHYHB W MEpeaeT COoAepKaHHe HE TOIBKO C MOMOIIBIO KECTOB,
MHUMUKH, HTHTOHAIMH U T1ay3. B MPOTHBHOM cilydae pa3roBOpHasi pedb MOXKET
OBITH OCHOBAaHA HA BePE B KOMMYHHKATHUBHYIO MPOIyKTHBHOCTD, TIOJIMEHSIEMYIO
BEpOil B JIMHIBUCTHYECKYIO M30LIPEHHOCTh. Bece Tpy QyHKIMM pedn Hampas-
JIEHbl Ha KOMMYHUKAaTHBHYIO MPOJYKTUBHOCTb. B Hamem cioyuae Mol
(dokycupyeMcsi Ha TOM, YTO S3BIK KaK KOMMYHHMKAaTHBHOE YCTPOHCTBO
IIPUHUMAETCS 3a pedyeBoil Kox (T.e. pa3roBopHbIil). HeoOxomuMo pasnnyaTh
BO3MO)KHOCTH YCTHOTO M IMUCBMEHHOTO oOmieHus. [1epBolii TpeOyeT n3ydeHus
JIBYX CIIOCOOOB TOBOPEHMS U CITYIIAHUS, BTOPOH - IBYX CIIOCOOOB MEPECHUIKH
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n ureHns. CremoBaTeNbHO, SI3BIK PACCMATPUBAETCST Kak 00pa3 S3bIKOBOM
paboTHI, KaK CPEACTBO KOMMYHHKAIIHH.

ITo muenuto E.U. I1accoBa, SI3bIK - 3TO BBIpAaKEHUE MBICIIEH YeloBEKa
JUIL BBITIOIHEHWS KOMMYHHKATHBHOW 3amaum [1; 36]. JlaBaiite Temepn
paccMOTpUM 3HAaYCHHE TEPMHUHOB "S3BIK" M "KOMMYHHKAIUSA " .

Kak m nmpyrme oOpaspl 4elIOBEYECKOH AEATENBHOCTH, OOIIeHHE Hame-
PEHHO, MOTHBHPOBAHO, CYOBEKTHBHO M HMMEET CBOIO CTPYKTYpy. IIpomecc
KOMMYHUKAIIMU MOKHO MPEJCTABUTh CIEIYIOINM 00pa3oM.

KoHKpeTHBIE e1a MPOUCXOIAT EKETHEBHO MEXKY JIOJIbMH, KOTOPBIE
MOTYT OBITh BOBJICUECHBI B O0ILIEHUE (TEMH, KTO XO04eT 00IIaThCsl, U TEMH, KTO
HUMEeT BO3MOXKHOCTh 00IIAThCs1). B MX OTHOLICHUSX TakKe HET pOMaHOB, HE
CBSA3aHHBIX MEXIY c000i1. B kakoH-T0 MOMEHT KOHTaKTHPYIOIIHE (UIH OAUH
13 HHUX) Y9yBCTBYIOT MOTPEOHOCTH B KOHTAKTE C TOH WM WHOM CTOPOHEI
KW3HH, T.€. OHH TyBCTBYIOT IIOTPEOHOCTh B KOHTaKTe. Ecim 310 mpoakTuBHAas
MIOTPEOHOCTb, TO OOIIEHHUE PACCMATPUBACTCS KaK BCIIOMOTATENbHAS 3a4a4a JUIs
JOCTH)KEHHS 1M JINYHOH morpebHocTH. OHAKO MOXKET OKa3aThCs, YTO B
9TO BpeMsI €CTh OTPEOHOCTH B OOIICHNH, B KOMMYHHKAIUK - ISl paOOTHI HaZl
co00ii, €CTh OYCHB peabHas MOTPEOHOCTh B OOIICHHUH. OOIICHUS CYHTAIOTCS
Jena cobeceTHUKOB. To €cTh, OTHOIICHHSI ONPEIENSIOT BU PabOThl U BUI
o6mieHust. [loTpeOHOCTL pHU3HAETCSE B CaMOM OOBEKTE, KOTOPBI MOTUBHUPYET
paboty. [pyrumu crnoBamu: Ecnu Her oTHolneHui (00BEKTa) WJIM OHU HE
MPU3HAIOTCS, TO HET ¥ MOTHBAIMHU JJIst 00IIeH s1. 3aiaua oOLIeH s - pelarhb
npo0JIeMbl B3aMMOOTHOILIEHHH, TO €CTh U3MEHATh UX. VIMEHHO OTHOLIEHHUS
MeHAI0TCs Osarofapst oomeHuro. [ToMrIMo roBopeHust, K APYTUM CpPeCcTBaM
oOIIeHNsI OTHOCATCA CiyIIaHWe, MApPATMHIBUCTHKA (KECTHI, MHUMHKA) H
TpaKceMuKa (IBrkeHus, 1o3bl). CyliecTByeT TpH Buja OOIICHHS: HepIen-
THBHOE (BH3yaJIbHOE M HHTYUTHBHOE BOCHPHATHE MEXKIY JIOIBMH), HHTEPaK-
THBHOE (IMaJIOT MEXIY JIOAbMH) U WH(popManuoHHOe (0OMEH HICAMU,
MBICIIIMH, JTyXOBHBIMH [IEHHOCTSIMU, MHTEPECAMH 1 YyBcTBaMn). Kaskapii u3
9THX TPEX METOZOB MOXKET HCIOJIb30BATHCS HE3aBUCHMO MM B KOMOMHAIMH.

KoMMyHUKaTHBHAsI €MHHLIA - 3TO JEHCTBUE, B KOTOPOM IOCTOSIHHO
Y4acTBYIOT KaK MHHHUMYM JIBa uYelloBeKa. B pesysbrare nuanora KaxIblid
cobeceqHUK TpuoOpeTaeT HOBBIE 3HAHMSA, MBICIH, TUIAHBI W T.J., T.C.
HHTEPIIPETHPYET IOJy4YeHHbIe JAaHHbIe. [103TOMy MPOIYKTOM KOMMYHHKAIIUH
ABIACTCS MHTEpIIpeTalus nHpopmannu [ 1; 69]. BeneacTsue naTepnpeTanun
N3MEHSIOTCS OTHOLIEHHsS coOecelHUKa, YTO TPHBOJUT K H3MEHEHHIO
(akTyanuzanun) o0beKTa KOMMYHUKAlMU. VI3MeHEHHbIE OTHOILICHUS! BHOBb
CTAHOBATCS "BHANMBIMH" JUISI HEYJOBJICTBOPEHHBIX MOTpeOHOCTEH cobecen-
HHMKa ¥ MOTHBHPYIOT €r0 Ha JajbHeHuyo pabory. Takum oOpa3oMm, KOMMY-
HUKaTUBHBIE JCHCTBUS MPOJOJDKAIOTCS JAPYT € IPYroM JI0 TeX MHOp, MOoKa
MOTPEOHOCTH He OyIyT YIOBJICTBOPEHBI MM OOIIEHHE HE INPEPBETCS IO
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BHemrHUM mpuynHaMm [1; 87]. Ilpm TakoM NMOHMMaHHWHW IpoIlecca KOMMY-
HUKAITIHA MOXHO CKa3aTh, YTO JIFOH TIOICPKUBAIOT CBOIO JKI3HEIESITEIIHHOCTD
6maromapst oomenmio. He MoxkeT OBITh ApYTOH AESTENFHOCTH, KPOME OOIICHNSI.
Be3 oOmeHnst CymIecTBOBaHHE YEIOBEUECKMX KAadeCTB HYacTO OBUIO OB
HeBO3MOXHO" [1; 85].

Takxum 00pazom, 00IIeHNE - ATO CPEACTBO, C IIOMOIIBIO KOTOPOTO JIFOAH
MOAJIEP>KUBAIOT CBOIO XKU3HEACSITENbHOCTD KaK JINYHOCTH.

BaxHo 3HaTh, 4TO 03HAUYaeT OOIIcHHE. B KOHEYHOM cueTe, pedb BCeraa
UJET O COUMANBHBIX OTHOLIEHUSX. IMEHHO Ha STOW OCHOBE JIOAM CTPOSIT
OTHOIIEHHUS C IPYTUMU JIF01bME. OOBIYHO CYIIIECTBYET JBa THIIA OOIICHUS.

e PoneBast KOMMyHHUKaIUs (BOCIIPUSITHE COIIMATBLHBIX OTHOIICHUH).

e JIMYHOE OOIIEHHE.

Kaxk n3BecTHO, A715I BceX )KMUBBIX CYIIECTB, BKIFOYas YeI0BEKa, aKTHBHOCTh
U JeATEeIbHOCTh SIBILIIOTCS CYTBIO MX CyIIecTBOBaHUA. JIro0as deroBedeckas
JeATeIbHOCT B TOW WJIM MHOM Mepe SBISEeTCS BBIPaKCHHEM aKTHBHOCTH.
Takum 06pa3om, SA3BIK - 3TO TOKE EATCITHHOCTD.

JagaiiTe Temepb pacCMOTPUM MEXaHHU3MEI U OCHOBHI JICSTEITHHOCTH B
1esioM. JIesITelbHOCTh MMPOUCXOAUT B ONPENIENICHHOM cpefie, KOTopasi He Beeraa
SIBIIIETCS] HEUTpabHOU. UenoBek HaXOAUTCA B IIOCTOSIHHOM B3aUMOJIEHCTBUU C
Heit. OHa HanboJiee OJaronpusITHA, KOT/a YEJOBEK U OKPYIKAOIIasl cpea
HaxOJATCs B PaBHOBECHH, YTO A.A. ANXa/pKIIMOUIHN HAa3bIBACT IPUPOIOH
YEJIOBEUECKON JeATENIbHOCTH. CHUCTEMATHYECKOoe BIEYEHUE TOOUTHCS
AQHAJIOTMYHOTO PAaBHOBECHSI.

Ecrmu Ganmanc He momnep)KWBaeTCs, YEIOBEK HWCIBITHIBACT IC(QUIINT,
KOTOPBIM B ICUXOJIOTMH Ha3biBaeTcs "Tsra". B TakoM cOCTOSIHUM Y€JI0BEK He
MOXET MPUATH B ceOs M JOJHKCH MPUHUMATH MEPHI JUIsl BOCCTAaHOBICHHS
PaBHOBECHSI, TO €CTh OBITH YAOBICTBOPEHHBIM. B MmpuHIAITE, 37TO HEBO3MOXKHO,
MOTOMY YTO IIPU BOCCTAHOBJICHUH OallaHCca B OJHOW 0071aCTH OH CTAHOBHUTCS
HecOaTaHCUPOBaHHBIM B Apyrod. OHAKO Ui BBIPaOOTKH SHEPrHH HEIOCTa-
TOYHO BO3HHMKHOBEHUsI aucOananca. BaxkHo, yTOObI BHENIHsIS Cpela Moria
BBITIOJIHATH CBOM COOCTBEHHBIE TpeOoBaHMs. HenocTtatouHo MmpocTo 3aXoTeTh
UTpaTh Ha HHCTPYMEHTE; HY)KHO HAWTH MHCTPYMEHT, YUUTEIIsI, BpeMsi, MECTO 1
JIEHBTH (€M He0OXOIMMO) M HavaTh 3aHUMAThCS. J[is Toro 4To0b! peds Obuia
YCIIEIIHOM, HEJIOCTATOYHO WMETh JKeJaHue OOIaThes, HEOOXOAMMO TaKXKe
HaWTH ajipecara, mapTHEPA MO OOIIECHUIO.

Korpa cutyauust Bo BHEIIHEH cpefie rOTOBa K MCIOJHEHUIO BO3HUKAIO-
IIEro KeJIaHWs, YEIOBEK aIalTHPYETCs K BOILIOMICHHIO dHeprun. [Tomo6HOe
OTHOUIeHHEe Ha3biBaeTcs "amnmapaToM”. OHa BBITEKAET, C OJHOI CTOPOHBI, U3
CyIIIECTBOBAHMSA MMOTPEOHOCTH, a C IPYTOH - U3 KPUTCPUCB BHEIHEH CPEJIbL,
B KOTOPOW OHAa MOXET OBITh YJAOBIETBOPEHA. DTOT almapaT ONpeAcIseT
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OIIpeIeIICHHBIC BO3AEHCTBHA, KOTOPBIC HHTETPUPYIOTCS B IOBEICHNE YEIOBEKA
JUIL yIIOBJIETBOPEHUS TOTPEOHOCTH.

Bremmanii Bux u xox paboTel TpeOYIOT OOBSICHEHHUS €€ CTPYKTYPHI.
Bonee HanmexHONW M OTHOCUTENBHO HE3aBUCUMOW CTPYKTYPHOW €OUHMLIEH
SIBJISIETCSl MTOBEACHYECKOE NIEMCTBUE, OCHOBHOM 3a/aueii KOTOPOIO SIBIISIETCS
yIoBIETBOpeHHE TTOTpeOHOCTH. [I0CKOIBKY OHHM TIPOBOATCS B CPEAE, KOTOpast
MEHSETCS M30 AHA B JIEHb, OHU JIOJDKHBI MMETh JIOCTaTOYHO THOKYIO
CTPYKTYpY, 4TOOBI a1aTHPOBATLCS K 9THUM H3MeHeHus M. Jtoboe nelicTBue
COCTOMT M3 JeUCTBUI, KOTOpPBIE, B CBOIO OUEPE]b, COCTOAT U3 onepanuil, u
A.A. AnKaJOKMIIBIIIM TNPHUBOAUT XOPOIIMH NpHMEp CBSA3U MEXIy AEHCT-
BusiMH ¥ omnepauusamu. Ornepaiys HajeBaHHs pyOalIKH COCTOMT B TOM,
4TOOBI IPOCYHYTh PYKY B PyKaB M 3aCTETHYTh ITyTOBHILY.

Tenepp, 4TO KacaeTcsl IMHIBUCTHYECKHUX OTEpaINi, TO, COTIACHO
JleoHThEBY, HE CYIIECTBYET TAKOTO OHSTHS, KaK "TUHIBUCTHUYECKAs oneparys'.
Cy1mecTByeT UIIb CHCTEMa PEIEBBIX AKTOB, BXOIAIIUX B COCTAB IPON3BEACHNUS,
KOTOpasi SIBISCTCS JOCTATOYHO TEOPETUYECKOH, YMCTBEHHOW WIM OTYACTH
MIPaKTHYEeCKOH. SI3pIk cam mo cebe Hmuero He maer. CaM sI3BIK - 3TO HE
caMoLeTb, @ CPEACTBO U MHCTpyMeEHT. ......". []. [2;98]. [2;98]. Tem He MeHee,
y4eHbIe TOBOPAT O padoTe sI3bIKa. DTO 3aCTaBJIsAET UX MOCTOSHHO BCIIOMUHATH
CBO€ BOCIIPHSITHE SI3BIKOBBIX SIBJICHHI, OCOOCHHO T€X, KOTOphIE "CBSI3aHBI C
JesITebHOCTBIO".

XOTs CyIIECTBYIOT CHelM(pUIECKUEe CUMITOMBI TOBOPEHHMS KaK SI3bIKOBOM
paboThI, TOYTH BCE OHU MPUMEHHUMBI K pabOTe B LIEIOM.

Kak u mo6ast npyras cuia, pedb MOCTOSSHHO MOTHBHpOBaHa. Jlioan
UAYT B PEUEBYIO JICATEIBHOCTD TI0 OIPEEICHHBIM BHYTPEHHUM IPHYMHAM H
MOTHBAaM, KOTOPbIE MOXKHO BBIpa3uTh ciieayronmm oopasoMm. A.H. JleonTsesa,
KaK MOTHUBAIs K padore [2; 135].

Menoaust MOKeT OBITh CO3HATEIBLHOM HIT OECCO3HATENILHOH, HO B JIFOOOM
Ccllydae OHa BCerja cBsi3aHa ¢ oOmenneM. Kak m3BecTHO, B OCHOBE MOTHBAIMN
JIOKHUT MOTPeOHOCTh. B 0OCHOBE MOTHMBAIMHU K OOILEHHUIO JISKHUT MOTPEOHOCTh
B JIBYX BeIax.

e JloTpeOHOCTH B 00IIEHHH, KOTOpas MPUCYIIA JTFOASIM KaK COIHAIBHBIM
CYIIIECTBAM.

e TIOTPeOHOCTH COBEPIINTH OIPE/ICNICHHBIN PEYEBOi aKT U IOTPEOHOCTH
"ygacTBoBaTh" B ONpeeneHHON pedeBoi curyamuu [2; 111]. Ot aBe
MOTPEOHOCTH B3aMOCBSI3aHbI.

Bropoil npusHak roBOpeHHsl KaK pedyeBOr0 aKTa - 3TO AKTUBHOCTb.
I'oBopeHue - 3T0 Bcerja akTUBHBIN MPOLECC, B KOTOPOM YCTaHABIMBAIOTCS
OTHOILEHHS MEX]ly TOBOPSAIIUM U OKPYXKAIOLIEH JeHCTBUTEIBHOCTBIO. JTa
CBA3b UMEET MECTO HE TOJNBKO B TOBOPEHUM, HO U B BOCHPUSTHH PeUH IpU
CITyIIaHuH (BHYTPEHHSS 1ESTEIBHOCTD).
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AHHOTALIUS

B crarbe u3nokeHsl PE3YIbTATHI I/ICCJ'Ie}IOBaHI/Iﬁ COCTOSIHHST MUHEpaJIN-
3aI[MU U XMMHAYECKOTO COCTaBa Mo3eMHbIX BoJ. ConepxaHue 001ei CyMMBl
PaCcTBOPHUMBIX MHUHEPAJIOB B OPOIIAEMBIX JIYTOBO-CEPO3EMHBIX IMOYBAX
AJTBIaPBIKCKOTO paiioHa.

ABSTRACT

The article presents the results of studies of the state of mineralization
and the chemical composition of groundwater. The content of the total
amount of soluble minerals in irrigated meadow-serozem soils of the Altarik
region.

C ¢opMupoBaHHEM OpOIIACMBIX 3eMeTb KaK OCHOBBI CEILCKOXO3SHCT-
BEHHOTO MPOM3BOJICTBA B CTPAHE BO3HMKHOBEHHE U YCHWIICHHE MPOIECCOB
3aCOJICHHS TIOYB B PE3YJIbTAaTe PA3IMYHBIX MPHUPOJHBIX U aHTPOIOTESHHBIX
BO3/ICHCTBUI Ha OPOIIAEMBIX CEIbCKOXO3IHCTBEHHBIX TEPPUTOPUSIX SIBISIETCS
aKTyaJIbHOHM TIPOOJIEMOI B CETHCKOM XO3SICTBE, YTO B CBOIO 04Yepeb TpeOyeT
Hay4YHO O00OCHOBaHHBIX MEpHI MO yiaydiieHuto Tpedyert. [To odunmamsHbIM
JTaHHBIM, 00IIast TIomaas 3emenb depranckoii odiactu coctapisier 700,5 Thic.
ra, U3 HUX opomaeMbix 366,2 Teic. ra ¥ namHu 249,3 ToIc. ra. [lo gaHHBIM
WHBEHTApU3AlMKA OpOIIacMbIX 3eMenb PecrmyOnuku KapakanmakcraH u

44



obmacreit Ha 1 sHBaps 2011 roma B obmactu 3apeructpupoBaHo 38 525 ra
MAaJIOTIOJOPOHEIX 3eMens [ 1, ¢. 3].

O¢ddexTnBHOE HCIIOTB30BAHUE 3TOTO THIIA 3aCOJCHHBIX OPOIIAeMBIX
3eMeJIb, BOCCTAHOBJICHHE U IO Iep KaHHe TUTOJOPOIHS ITOYB, CHCTEMATHIECKOEe
TIOBBIIICHUE YPOKaHHOCTH CEIHCKOXO3AUCTBEHHBIX KYJIBTYP OTHOCATCS K
YHCITy aKTyaJbHBIX 33/1a4 COBPEMEHHOCTH, KOTOPHIE B CBOIO OUepe/lh TPEOYIOT
MPOBEJICHUS YIUIYOJICHHBIX MMOYBEHHBIX HMCCICIOBAHUMN NI YIyYIICHUS
MIOYBEHHO-MEIMOPATUBHOTO COCTOSIHHSI OpOLIaeMbIX 3eMelb [2, c. 14].

B nanHOM ciiyyae OOBEKTOM HCCICIOBAHUS CTaIM HOBOOPOIIAEMBIC
JIyTOBO-CEpO3eMHbIE MOYBBI MaccuBa An-Mepranbl ANTHIAPBIKCKOTO paiioHa,
COCTOSIIINE U3 AJUTIOBUATEHO-TIPOTIOBUAIBHBIX OTIIOKEHUH ANTHIAPUKCANCKOTO
pacmpocTpaHeHus, KOTOpbIe SBISIFOTCS pacpOCTPaHEHHBIMUA W JOMHHHUPYIO-
IMMA TIogBaMu B DepraHckoil JoIrHe.

Bepxuuii coii 3Toif MacCHBHOM HOBOOPOLIAEMOM JIyrOBO-CEPOM IOUBBI
COCTOHWT W3 JICTKHX, CPEAHIX U TSDKEIIBIX IT0 MEXaHHIECKOMY COCTaBY ITECKOB, a
B CpEIHEM U HIDKHEM TOPU30HTaX HAOIIOAI0TCS TIecKH U rpaBuid. ConepikaHue
gacTuI «(HU3MIEeCKO TIIMHBD) B mouBeHHOM mpodmte (<0,01 MM) cocTaBisieT B
nerkux neckax 21,6-28,4%, B cpennux neckax 30,4-37,4% u B TsDKENbIX
neckax 49,2-50,3%. Yactuipl HaOMIOAAIOTCS B MECYAHBIX, JIETKUX M CPEIHUX
rieckax B koynmdectse 0,8-1,7%, B TshKeIbIX niecKax B kKoymuecTse 8,6-11,0%. [To
JaHHBIM psila HCCIIEIOBATENEH, JIyrOBO-Cepble MOYBBI OOJAJAOT BBICOKOM
MPOAYKTUBHOCTHIO, KOJHMYECTBO MEJIKUX MbuIeBUAHBIX YacTull (0,005-0,001
MM), YCKOPSIIOIIUX TOABIKHOCTE (pocopa u APYrHUX 3JISMEHTOB MUTAHUS,
COCTaBIISIET B MAXOTHOM ciioe 22,2-52,6%, kpynubix necunHok (0,1-0,05 mm)
cocrasiser 13,7-48,1%.

ConepskaHue TymMyca B BepxHeM maxoTHoM cioe (0-30 cM) MacCHBHBIX
JYyToBO-cephIX Mo4B cocraBmsieT 1,38-1,81 %, B moamaxoTHoM cioe - 1,06-
1,32 %, B 3aBUCHMOCTH OT HWKHUX ropu3oHTOB- 0,43-0. mo 98%. 3amacel
rymyca B BepxHeM 0-50 cM citoe HaOIFOJaJHCh B OIICBIBAEMBIX JTYyTOBO-CEPBIX
nmoyBax Ha ypoBHe 62,24-113,40 T B 3aBUCHMOCTH OT KOJMYECTBAa TymMyca B
BEPXHEM clioe mpu cpeHeM rymycuposanuu (1,0-1,5%) u Beicokom (1,5-2,0%)
(BBILIIE CPETHETO).

Oo1m1ee conepKaHue a30Ta B IPUBOIHOM cJioe HaOMoaeTcs B TpeIenax
0,092-0,098%, docdopa - 0,28-0,29% u kamus - 1,84-1,87%. ITouss! ¢ OueHb
HU3KUM COJIep KaHHeM TIOJIBMYKHOTO a30Ta (<20 MI/Kr), O4eHb HU3KHM COJIEP-
xanneM ¢ocdopa (0-15 wmr/kr), Hmzkum (15-30 Mr/kr) um BBICOKHM
conepxxanreM oOMeHHOTOo Kamust (300-400 MI/kr) a HEKOTOpBIC MOYBHI
TIOTIEPEYHOTO CeYEeHHs1 00pa3yIoT IPYIbI MouB ¢ yMepeHHBIM (200-300 mr/kr)
1 Hu3kuM (100-200 Mr/kr) ypoBHSIMHU.

ITo creneHu 3acoleHHs OpOMIAEMEIC TYTOBO-CEPHIC IMOYBBI COCTOST B
OCHOBHOM M3 CpeJTHe3acoIeHHbIX (pa3pessl 8, 9, 11, 13) n cimabo3acosieHHbIX
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(paspessr 12, 10) coneii ¢ oOmuUM 3aCOJICHUEM B BEPXHHX CIIOSX TPAHIICH
1,055-1,195 1 0,720-0,945 % (Tabm. 1).

Taonuua 1.

Maccus Asl-®epranu AJTHIAPbIKCKOr0 paiioHa KOJIUYeCTBO
BO/IOPACTBOPUMBIX COJIeli U 3ac0JIeHHEe B OPOIIAeMbIX JYTOBO-CepPbIX

Mmo4Bax

2 & Cyxoi HCOs| Cl [SOs| Ca | Mg | Na CosteHoCTh

5| E 0CTATOK

g B %% THI | CTeNeHb

£ £ 3

1 2 3 4 5 6 7 8 9 10 11

8 |0-30 1,025]0,0210,010|0,679|0,245|0,018|0,023| ¢ CpeHui
30-54 |0,715]0,027 0,007 |0,463|0,165]|0,012|0,023| ¢ cral0bli
54-86 |0,870 0,024 | 0,007 | 0,565|0,220|0,009|0,014| ¢ cra0bli
86-124 |0,9900,021|0,007|0,637|0,250{0,012 {0,007 | ¢ clabblit
124-162 | 0,750 | 0,021 | 0,007 | 0,493 | 0,200 | 0,006 | 0,007 | ¢ crabblit

12 |0-33 0,7200,024|0,010|0,463|0,180| 0,006 | 0,019 | ¢ cral0bli
33-46 |0,645|0,024|0,007|0,421|0,170| 0,006 | 0,008 | ¢ cra0bli
46-75 |0,650|0,024|0,007 | 0,421 0,160 | 0,009 | 0,014| ¢ cra0bIi
75-105 |0,900 |0,021|0,007|0,586|0,203]|0,015|0,028| ¢ clabblit
105-155 | 0,920 0,018 | 0,007 | 0,607 | 0,240 | 0,006 | 0,014 | ¢ crabblit

9 |0-26 1,095 0,024 /0,014 | 0,668 c CpeHui
26-57 1,210 0,024 /0,010 | 0,740 c CpeHui
57-94 1,2800,021 | 0,007 | 0,804 c cpeHui
94-123 |1,215|0,024]0,007 | 0,751 c cpeHui

10 |0-30 0,9450,027|0,010| 0,572 c crabblit
30-52 |0,965 0,024 |0,010|0,579 c cra0bli
52-87 0,975 0,027 | 0,007 | 0,586 c cra0bli
87-123 |1,245|0,027|0,007|0,772 c cpeHui

11 (0-24 1,0550,021|0,017 | 0,637 c CpeaHuit
24-42 |0,885|0,027|0,007 | 0,547 c crabblit
42-78 10,935|0,024|0,007 | 0,574 c cra0bIi
78-115 |1,160 0,027 | 0,007 | 0,709 c CpeHuU

13|0-30 1,195|0,024 | 0,007 | 0,748 c cpeHui
30-50 1,205 | 0,024 | 0,007 | 0,750 c cpeHui
50-88 1,325|0,021 | 0,007 | 0,829 c cpeHui
88-123 |1,535]|0,021|0,003|0,967 c CpeHuU

J1s1 5TUX MaccOBO OPOIIAEMBIX JIyTOBO-CEPBIX II0YB XapaKTEPHbI YCIOBUS
«[IpodmmsHOTO 3aconeHus» (paspessl 9-13), T.e. MOYTH OIMHAKOBOE, BBICOKOE
3aCOJICHHE BO BCEX TOPHU30HTAX OT IAaXOTHOTO CJIOSA 10 TPYHTOBBIX BOZ.
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CopneprkaHre HOHOB XJIOpa B TIOYBAaX OYEHBb HU3KOE, BO Beex ciydasx 0,003-
0,014 %, cynegaros - 0,421-1,001 %, Tun 3aconenns cynabdaTablii (Tadur. 1).

BaxHo onpeenuTh 001THIE 3aIaCHI COIEH B BEpXHEM KOPHEOOUTaeMOM
cioe (0-1 M) m3ydaeMoro maccmBa OpOIIAEMBIX JIyTOBO-CEPHIX IOUB, paspa-
00TaTh KOMIUIEKC arpOTEXHUYECKUX M arpOMEMOPATHBHBIX MEPOIPHUATHI 1O
yIaJICHNIO HAKOIUIEHHBIX B 3TOM CJIO€ TOKCHYHBIX COJIEH YCTAHOBKA TI03BOJISET
SKOHOMMUTH TOJIUBHYIO Boxy. CpenHue apudMeTniecKre 3Ha4YeHUs! 3a1acoB
coJIeld B 3TOM OTHOIIEHHH /ISl HHTEpBaJla KoJIeOaHHH U HCCIIeLyeMOro MaccuBa
TIPUBEJICHBI B TaOIHIE 2.

Tabauuya 2.

Junana3oH koJsiedaHuii 1 cpeaHee apupMeTnIecKoe BaJOBbIX 3a11aCOB
coJieil U XJ10pa B JIYroBO-cepbIX mouBax, (s ciaos 0-100 cm,
M3 pacyera 1/ra)

Cyxoii ocTaToK XJIO
MaccuB Paspe3
Ne JAunana3zon Cpennuii JAunana3zon Cpeanuii
3 BUOpAIIMH P BUOpaIHU
An-®epranu 8
9
1(1) 101,43-177,63 | 140,94 | 0,90-1,32 1,15
12
13

CyMMapHBIe 3a1achl BOJIOPACTBOPIMBIX COJICH M IOHOB XJIOpa B BEPXHEM
0-1-MeTpoBOM CIIO€ JIyTOBO-CEpBIX ITOYB MaccuBa An-Depranu KoIeOIOTCS B
mmpokux npenenax 101,43-177,63 u 0,90-1,32 rexkrapa COOTBETCTBEHHO, a B
cpenneM coctapisieT 140,94 u 1,15 TOHHBI.

CornacHo knaccu(puKalnuy OEHKN U OLIEHKH 3aCOJICHUSI TI0UB 10 KOJIU-
YEeCTBEHHBIM ITOKA3aTelIsiM 3aracoB coueit [3, ¢.108] (tabm. 3), HoBoopoIaeMmble
JYTOBO-Cepble TOuUBBl MaccuBa An-DepraHu  AJNTHIAPHIKCKOTO — paifoHa
®eprasckoii obmacT BCTpedarorcest oueHb penko (0-50 1/ra) cocTonT M3 Tpymin
mouB ¢ Hu3kuMu (50-100 1/ra) u cpegaumu (100-200 T/ra) 3amacamu comei.
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Tabnuua 3.

OmnpeneneHue U OLIEHKA 3aCOJIEHHS MOYB M0 KOJIHYeCTBEHHBIM
MoKa3aTeJIsAM 3a1acoB coJieil (Kasa)

YpoBenn KoaunuectBo coJeii| KosimuecTBeHHbIe KauyecTBeHHBIE
COJIEHOCTH H IMANa30H MoKa3aTeJn moKa3aTeIu
KoJIeOaHUii 3amaca| 3amacoB COJH  |peKyJbTUBALUH MOYB
%% T/ra
He conensrit 0,0-0,35| 0-50 OueHp Mao OueHb XOpouui
Cnaboconensrii  |0,35-0,70| 50-100 Huskas Xopor1o
B mepy costensii 0,70-1,05| 100-150 Cpennuit Cpennuit
1,05-1,40| 150-200 Bricokuii Y 10BIE€TBOPUTENHHO
CHIBHO ColeHas 1,40-1,75| 200-250 Bricokuii ITnoxoit
1,75-2,10| 250-300 | OwueHb BLICOKO OueHb II10X0
Otens, crLHbiil >2,10 > 300 OueHb BBICOKO OueHb MI0X0

(Ilypxox)

3acomeHHOCTE (2490-3660 T/71) TPYHTOBBIX BOJ B HCCIICIOBAaHHBIX
JIYTOBO-CEpPBIX ITOYBAaX PACIOJIAracTcs BBIIIE «KPUTHIECKON TITyOUHBD» (~2,5 M),
TIO/I3eMHBIE CTOKH MPAKTHYECKH HE OOECTICUCHBI, a TAKXKE YCKOpPEHHE Hera-
THBHBIX IIPOLIECCOB 3a CYET HE MPU COOIFOJCHUH HOPM OPOIICHUSI KOJIMIECTBO
(3amac) TOKCHYHBIX COJIEH MOKET YBEJINIUTHCS.

B 3aknrouenue ciaegyer OTMETHTB, YTO JIyTOBO-CEpPbIE MOUBBI MacCUBA
An-@epranu AnTeIapbIKCKOTO paiioHa DepraHckoil 001acTH B OCHOBHOM
c1abo- U cpegHe3acoIeHHbIe, TOATOMY 0C000€ BHUMAaHHE CIIeyeT YACTUTh
HOpMaM M CPOKaM 3aCOJIEHHBIX IIPOMBIBOK, YPOBHSM M BHJAM 3aCOJICHHS, a
TaKke MEXaHHMUYECKUIl COCTaB M BOAONpPOHHUIaeMocTb. CTporoe coOironeHue
HOPM OpOILICHHUS B KAYECTBEHHOM COJICBOM IIPOMBIBAHUH W IIOJHBE CEJIBCKO-
XO3SIMICTBEHHBIX KYJNbTYp C HUCIOJNBb30BAaHUEM HOPM BOJBI AACT OKUAAEMbIE
MOJIOKUTEIbHBIE PE3YIbTATHI.

Cnucok 1ureparypsbl:
1. HanmoHampHBIN TOKIAX O 3eMENBHBIX pecypcax PecrmyOmmku Y30ekucraH. -
Tamkent, JIK reone3un u xagacrpa, 2011.

2. Jlm B.H., Maxkcynos .M., TypcynoB A.A., AxkpamoB U.A., HaraesI'.I".,
Kysues P.K. u np. Metoanueckue yka3zaHusi 10 OOHUTHPOBKE OPOIIAEMBIX TIOYB
Pecnyonuku Y36ekucran. — Tamkent, 2002. — 14 c.

3. Komwumos O.K., Axmenos A.IO. OnpeneneHre U OICHKA 3aCOJICHUs MMOYB IO

BeNMUKHE 3amacoB cosieit Kimaccudukanus / [Toussr Xope3mckoit oomactu. Kh.:
1. — Tamkent: M3a-Bo «IITA AH PVY3», 1998. — 108 c.

48



DOI: 10.32743/SpainConf.2022.3.17.336109

ANALYSIS OF MILK PRODUCTIVITY OF HOLSTEIN
COWS OF DIFFERENT LINES

Tatiana Lepekhina

candidate of biological sciences, associate professor,

associate professor of the department of genetics

and breeding of animals named after V.F. Krasota,

Federal State Budgetary Educational Institution

of Higher Education «Moscow State Academy of Veterinary Medicine
and Biotechnology - MVA named after K.I. Skryabiny,

Russia, Moscow
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Beenenne. B MOJIOYHOM CKOTOBOJCTBE pa3BEICHUE YKUBOTHBIX B 3aBH-
CHMOCTH OT JIMHEWHOW ITPHUHAJUIC)KHOCTH SIBIISIETCSI HEOTHEMIIEMOH 4acThiO
cenekuuu [2]. MHOrouKCIeHHbIMH UCCAEA0BAaHUAME OTMEUYEHO, YTO MpHHA[-
JIEXKHOCTb K OIPEJENICHHOMN JIMHIY OKa3bIBaeT BIMSHHUE HA KOJUUECTBEHHBIE
U KaueCTBEHHbIE IOKa3aTeIH MOJIOUHOM NPOJYyKTHBHOCTU KOpPOB [4,5].
OnmHUM U3 METO/IOB, TTO3BOJISIONINX ITOBBICUTH YIOH, COIEpKaHNE B MOJIOKE
XKHpa u 0elka, ABIseTcs pa3BeieHue no JuHumsM [ 1,3].

Marepuan M MeTOABI Mccaen0BaHuii. MccienoBanys NpoBEACHbI B
yenoBusix AO CII «AxcuabrnHO» CTynmUHCKOTO parioHa MOCKOBCKO# 00acTH B
niepront ¢ 2020 mo 2021 rr. IIpoBeneH aHamM3 oKa3aTeIei MOJIOYHON IPOITYK-
THUBHOCTH 32 TIEPBYIO, TPETHIO M HAWBBICHIYIO JIAKTAIIHIO KOPOB TOJIIITHHCKOM
noponsl. Mccnenyemoe moroioBbe COCTaBHIO — 753 KOPOB TOJIITUHCKON
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mopoasl mpuHamnexkamux AO CII «AxcuaprHO» CTynmmHCKOTO paifoHa
MockoBckoii obmactu. Ilo pesynpraTaM IUIEMEHHOTO YYeTa YUHTHIBAIN
CITeyroIye moka3areny: yaoit 3a mepseie 100 cyTok makramumu, ymoit 3a 305
CYTOK JIaKTaIliH, MacCOBYIO JOJIFO )KHPa, MACCOBYIO JIOJIFO OENKa M pacueTHBIM
IIyTeM OIPENEISUIN KOJINYECTBO MOJIOYHOTO JKHpa 1 OEIKa B Mpeeax Kax oM
JIMHUM.

PesyabTaTsl uccienoBanmii. ['eHeanmormueckas CTpykTypa cTana
kopoB AO CII «AKCUHBHHO» NPEACTABJICHA JTUHUAMH TOMIITUHCKON MOPOJIBI,
HanOOJIbIIICE MTOTOJIOBEE YCTAHOBIICHO Y MOTOMKOB JInHUM Buc bak Aiinuan
1013415 — 49 %, 34 % cocraBnsoT TOTOMKH JIMHUU Peduexin CoBepuHr
198998, 13 % u 4 % coCTaBIAIOT MOTOMKH JTHHUH MoHTBUK YudTeitn 95679
u [TabcT [N'oBepHep 889233, cooTBETCTBEHHO.

Bue Bk Alamas NS
49%,

Momrusx Sugrrefin 95679
13%

BB Bax Aftomn 1013415 B Mo Undreim 95679
Bllater Foseprep 889213 OPeduexnm Cosepmr 198998

Pucynok 1. I'eneanozuueckan cmpykmypa cmaoa AO CII «Axcunsuno»

B pe3ynbpTare HalIMX KCCEIOBaHUM MO OLIEHKE MOKazaTeaeld MOJIOYHOM
MPOAYKTUBHOCTH KOPOB TOJIITHHCKON MOPO/IbI YCTaHOBJEHO (Tabmuua 1), 4to
HanboJiee BEICOKHI y/10# 3a mepBbie 100 cyTOK JIaKTauy BEISBICH Y TIOTOMKOB
muann Pednexma Cosepunr 198998, uro cocrapnser 2815 kr mosnoka. Jlocto-
BEpHO YCTYMaroT KOopoBel JuHNM MoHTBUK Undreitn 95679 mo ymoro 3a
nepeeie 100 cyTOK JakTamuy U cOCTaBIseT 2757 Kr, 4TO MEHbIIE Ha 58 KT,
gyeMm y KopoB simanu Pednekma Coepunr 198998 (P>0,95).
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Taonuua 1.

Mo104yHast IPOAYKTHBHOCTb KOPOB I'OJIIITHHCKOMH IMOPOJbI Pa3HbIX
JIMHMH 32 nepByo JakTauuw (n=753)

S = ; ;
=% 2 p <
g = g = & = Z
22| 5, | E 3| 2 g
IMapamer o ® w 2 s ° =t o ©
JInnus n o E P ) 2 ©
p =% | 2E e |53 2 |58
s = s 5 g | E| &° S =
« = S « o e & oo
=5 B e g s = o 8 = o
S E e = =2 |58 ® B s 5
= 2 S = S < S o
»Z | »5 | =% |2 =& |Z =
7513+4 | 4,03+0,0 3,16+0,0
X+£S; 2802+21 9 1 303+£2 237+1
Buc bak Kk *khk *%k
Alinman 371
1013415 c 406 942 0,24 41 0,09 29
c, 145 12,5 59 13,6 29 12,0
74769 | 4,00+0,0 3,18+0,0
XS, 2751143 8 3 299+4 1 23843
MoHnTtBuK * *k
Yudreitn 98
95679 c 421 968 0,27 42 0,10 29
C, 15,3 12,9 6,7 14,1 3,2 12,0
7640+2 | 3,89+0,0 3,21+0,0
XS, 2729489 3 4 29749 2 24547
ITabct *hk
T'oBepHep 27
889233 c 464 1156 0,21 47 0,10 36
C, 17,0 15,1 54 15,8 3,2 14,8
_ 2815426 7555+6 | 4,02+0,0 30443 3,17+0,0 23942
X+S5 3 2 1
Pednexun * *
CoBepuHT 257
198998 c 416 1006 0,24 43 0,10 31
Cy 14,8 13,3 6,1 14,3 3,2 12,9

ITo ynoro 3a 305 cyTOK nepBoii JaKTalMU JOCTOBEPHO OOJIBIINN yIOH
yCTaHOBIIEH y noToMKoB nuHUK [Taber ['oBepHep 889233, uto cocraBmser
7640 kr MoJIOKa ¢ MaccoBOU Joxel xupa 3,89 % u MaccoBo moneit Oenka
3,21 %, uto 6oabiie Ha 85 kr, 127 kr u 164 Kr, 4eM y HOTOMKOB JHHUN
Peduexma Cosepunr 198998, Buc bokx Afigman 1013415 u MoHTBUK
Yudreiin 95679, coorBercteento (P>0,95; P>0,99).

51



OnHako, OCTOBEPHOE MPEBOCXOJCTBO TI0 MACCOBOW JJOJIE XKHUpPaA ycTa-
HOBIICHO Y ToToMKOB JiitENN Buc Bak Aiinnan 101315 u cocraBnser 4,03 %,
4yro Oonbiie, yeM y kopos smHHH Ilabecr T'oBeprep 889233 Ha 0,14 %
(P>0,999).

ITo maccoBoii 1one 6enka JOCTOBEPHOE MIPEBOCXOJCTBO YCTAHOBICHO
y noroMmkoB nuHuH [labct 'oBeprep 889233 um cocraBmser 3,21 %, uto
6onbme Ha 0,03 %, 0,04% u 0,05 %, yeM y TOTOMKOB JIUHHH MOHTBHK
Yudreita 95679, Pedunexin Cosepunr 198998 u Buc bok Aiinuan 1013415,
cootBetrctBento (P>0,95; P>0,99).

1o konMuecTBY MOJIOYHOTO JKMpa 1 OelTka 3a IepBYIO JIAKTALlUIO JT0CTO-
BEPHBIX Pa3IMYHil He BBIBIEHO B peaenax THHUN. OLeHuBas CTaHIapTHOE
OTKJIOHEHHE T10 y1010 3a nepBbie 100 CyTOK JaKkTaruy, JaHHBIA MTOKa3aTelhb
konebnercs ot 406 y motomkoB yimHMA Bruc bak Afinman 1013415 no 464 y
kopoB smHUHA [Tabct [oBeprep 889233. Ilo ynoro 3a 305 cyTok JakTamuu
CTaHIAPTHOE OTKJIOHEHHE PaBHO OT 942 y notoMkoB JuHuU Buc bak Aiinuan
1013415 no 1156 y xopo muarm [Tabct T'oeprep 889233. 1o MaccoBoit nomre
XKrpa 1 OenKa 3a MEepBYIO JAKTAINIO CTAHIAPTHOE OTKJIOHEHHE KoJebeTcsl oT
0,09 mo maccoBoii norne Oenka y motoMkoB JimHUN Brc bak Afinmman 1013415 n
10 0,27 y xopoB muany MouTBuk Yudreita 95679. I1o KoIHYECTBY MOJIOYHOTO
&upa U OesTka 3a MepBYIO JAaKTALMIO CTaHAapTHOE OTKJIOHEHHE UMeeT 3HAYCHUS
ot 29 y xopoB junuu Buc bak Aitnuan 1013415 u MonTBuk Yndreiin 95679
TI0 KOJIMYECTBY MOJIOUHOTro Oenka u 10 47 y noromkoB uHNH [Tabct I'oBeprep
889233.

OTHOCHTENBHO BBIPOBHEHHBIE 3HAUCHHS KOA(P(UIMEHTa M3MEHUYHNBOCTH
TIOKa3aTesied MOJIOYHOH NPOyKTHBHOCTH MBI OTMEYaeM y TIOTOMKOB JIMHUH 110
yzoto 3a nepsble 100 cyTtok nakranuu ot 14,5 % y noroMkoB uaun Buc bak
Aitmman 1013415 n o 17,0 % y nmoromkoB sauE [1adct IN'oBeprep 889233.
ITo ynoro 3a 305 cyrok mepBoil Jakranuu KOA(GQGHUIHMEHT W3MEHUYHBOCTH
HaxoauTes B npexaenax ot 12,5 % y kopos nunuu Buc bak Aiinuan 1013415
u 10 15,1 % y noromkoB jgunuu [Tader ['oBepuep 889233. Koadpunuenr
M3MEHYMBOCTH 110 MacCOBO JJo1e )upa Kosedsercs ot 5,4 % y KOpOB JIMHUA
ITa6eT IN'oBepuep 889233 u 10 6,7 % y moTroMkoB imHUKA MOHTBUK YndTeiin
95679, a mo maccoBoii ose 6erka — ot 2,9 % y xopoB nmuann Buc bak Aiinuan
1013415 u no 3,2 % y motomkoB juHui MoHTBUK Yndreitn 95679, I1abct
T'osepuep 889233, Pednexmn Coepunr 198998. Anammsupys ko3hHIIHeHT
M3MEHYUBOCTH 10 KOJMUYECTBY MOJIOUHOTO )KUPa OTMEUAEM NOTOMKOB JIMHUI
Buc Bak Afinnan 1013415, y KoTopbIX KO3Q(UIIMEHT H3MEHUYNBOCTH PaBEH
13,6 %, a y moroMkoB JiuHMM MoHTBUK Hudreitn 95679 — 15,8 %. PaBHsIit
ypoBeHb K03 uIMeHTa U3MEHYNBOCTH 110 KOJIMYECTBY MOJIOYHOTO Oelka
YCTaHOBIEH Yy NOTOMKOB JuHUM Buc bak Aiauan 1013415 u MonTBHK
Undreiin, uro cocrasmsier 12,0 %, y oCTAIBHBIX K€ HCCIENYeMbIX JIMHUN
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k03(h(pUIKEHT N3MEHINBOCTH paBeH 12,9 % y moToMkoB smHMN Peduexun
Cogepuar 198998 1 MakcHMabHBIHN ITOKa3aTeNb KO QUIEeHTa H3MEHINBOCTH
paseH 14,8 % y noromkos nmuHuH ITabet ['oBepHep 889233.

Takum 00pa3oM, B HAIINX UCCIICOBAHMSX YCTAHOBICHBI KO( (PHITNCHTHI
M3MEHYMBOCTH MOKa3aTeliell MOJOYHON MNPOAYKTHBHOCTH, HAXOJLIINECS B
npenenax ot 2,9 % mo 17,0 %, KoTopsle Ha Hall B3I IIOKA3bIBAIOT BEICOKUHN
YPOBCHBb pabOTHI CIEIHATUCTOB X03siicTBa B YCIOBUSIX AO CIT «AKCHHHBHOY
CrynuHckoro paiiona MockoBCKo# 001acTH.

AHanu3upys NMOJTHOBO3PACTHYIO JIAKTAIMIO Y KOPOB TOJIITHHCKOMN
MIOPOJIBI, MBI OTMEYAEM BBICOKUII yPOBEHb MOJIOYHON MPOAYKTUBHOCTH CPEIU
UCIIOJIB3YEMbIX JIMHHH B YCJOBHSX XO3siicTBa (Tabmuma 2). B pesymbrare
OLICHKU II0Ka3aTeNed MOJIOYHON IPOyKTUBHOCTU KOPOB IOJIIITUHCKOX IOPOABL
Pa3HBIX JIMHHH 3a TPETHIO JIAKTAIMIO, HanboJee BBICOKHi ymoi 3a 305 cyrok
JIAKTAIMH C BBICOKMMH TOKa3aTe/SIMH MacCOBOW JI0JM JKMPa 1 OElKa yCTaHOB-
JIeH y IoToMKoB JmHIKA MoHTBUK Yndrelin 95679, xotopslit paBeH 8781 kr ¢
MaccoBo# noseit xupa 4,06 % u MaccoBoii moneit 6enka 3,17 %. HecomuenHo,
YTO M y JPYTHX HOTOMKOB B YCIIOBHSAX XO3SIHCTBA IIOKa3aH BEICOKUH YPOBEHb
ToKazaTeseld MOJOYHON MPOIYKTHBHOCTH. Y CTAHOBJIEHO, YTO y TMOTOMKOB
muHuM Buc bax Adauan 1013415 ynoit 3a 305 cyTok JakTaluy COCTaBIIsIeT
8469 kr ¢ MaccoBoii foeii sxupa u oenka — 4,05 % u 3,15 %, COOTBETCTBEHHO.
Y notomkoB nmHui [Tader IN'oBeprep 889233 u Pednexurn Cosepunr 198998
MOKa3aTey MOJIOUHONH MPOAYKTUBHOCTH HAXOAATCA TaKKe Ha BBICOKOM
ypOBHE U paBHHI - 8692 u 8514 KT, COOTBETCTBEHHO.

Tabauua 2.

MoJtouHast NPOAYKTHBHOCTH KOPOB rOJIITHHCKOM MOPOILI Pa3HBIX
JiMHu#i 3a TpeThIo iakTanuio (N=308)

=z - <
E = g ® =
7o = = 5 5
w 2 =S o ¥ = o ©
Jlunusa |[Mapamerp| n S = g g . g2
= S e o o NS o o
S = a e Q= a° S E
= S . T S o gz
= [} = o 1 & = o
S x g = = = 2 = =
= = S = S S s 5 S © =
> = = % |22 & |23 ¢
X+S; 8469+111(4,05+0,02| 343+5 |3,15+0,01 | 268+3*
Buc bak
Aiinan c 138 1301 0,23 57 0,08 40
1013415
Cy, 154 5,6 16,5 2,5 15,2
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X+S; 8781+187(4,06+0,04 | 357+8 |3,17+0,02| 278+5*
MoHntBuK
Yudreiin o 45 1258 0,24 55 0,12 36
95679
C, 14,3 58 15,5 3,8 13,1
X+S; 8692+285(4,04+0,05 | 351+11 |3,14+0,01| 27349
MMa6er
T'oBepuep c 25 1427 0,24 57 0,07 44
889233
C, 16,4 59 16,3 2,2 16,0
X+£S; 8514+135|4,03+£0,02 | 343+5 [3,15+0,01| 268+4
Pednexun
CoBepHuHT c 100 1345 0,22 54 0,11 42
198998
C, 15,8 55 15,9 34 15,7

OnenuBast k03()PHUINEHT M3MEHUYMBOCTH IOKa3aTeNed MOJOYHOU
MIPOJYKTUBHOCTH Y TOJIHOBO3PACTHBIX KOPOB Pa3HBIX JHHUH B YCIOBHAX
IUIEMEHHOTO 3aBOJ[a, MBI 3aMe4YaeM pPa3HbBIl ypoBeHb Kod(duIeHTa U3MEH-
YUBOCTH: TI0 KOJIMYECTBY MOJIOYHOTO >kupa oT 16,5 % y nmotomkoB muHNE Buc
bok Aiinuan 1013415 u g0 2,2 % mo mMaccoBoii aose 6einKa y KOpOoB JIMHUU
ITa6ct IN'oBepuep 889233.

[Ipu ouieHke nokazarenei MOJIOYHOM MPOLYKTUBHOCTH KOPOB-/I04epent
TOJIITHHCKOHN mopoas! pa3HbIX JHHUN B ycnoBUsIX AO CII « AKCHHBHHOY
caMblii HanOoJbIIMA y10i 3a 305 CyTOK HaMBBICIIEH JIAKTAIMH YCTaHOBJIEH Y
nioroMkoB JiuHUHK [Ta6eT ["'oBepHep 889233 n paBen 9264 Kr MOJIOKa C MACCOBOM
noxeit sxupa 4,02 % v MaccoBoit gorneit 6enka 3,15 %, 4to mocToBepHO OOJIbIIIE
Ha 546 xr, 550 xr 1 702 Kr, 4eM y TOTOMKOB JTMHUH MoHTBHK Undreiin 95679,
Buc Bak Aiinman 1013415 u Peduexiin CoBepunr 198998, cooTBeTCTBEHHO
(P>0,99; P>0,999) (Tabmuua 3).

MaccoBast joJist xupa B npeaenax JuHud B yciousix AO CII
«AKCHHBHHO» HaxoauTcs B mpenenax oT 4,02 % y motomkoB juHMK [TaGer
T'oepuep 889233 u 1o 4,08 % y motomkoB nmuuun Buc bak Aiinuan 1013415.
ITo maccoBoit mone Oenka B HAIIMX HMCCIEAOBAaHUIX HE YCTaHOBJIEHO
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JOCTOBEPHBIX Pa3IW4YUi B Tpenenax JIWHUH, HO CTOUT OTMETHTBh, 4TO B
yenoBmsax AO CIT «AKCHHBHHOY» MaccoBast OIS OeTIKa HAXOAUTCS HA TIPUMEPHO
OJMHAKOBOM ypoBHE — 3,14 % y notomkoB nuanu Buc bak Alinnan 1013415
n Pednexmmm Cosepunr 198998 u 3,15 % y moTomkoB smHHET MOHTBHK
Yudgreita 95679 u ITadet I'oBeprep 889233, cOOTBETCTBEHHO.

Ha ocHOBaHMM TaHHBIX IO MaccOBOIl J0Jie XKHpa U O€JIKa MBI MOXKEM
cpenatsb BeIBOJ, uTO B ycnoBusix AO CII «AkcunbnHo» CTynuHCKOTO paiioHa
MockoBckoi obnacTu padoTa CIEIHMAIUCTOB XO3SIMCTBAa HAIpaBlicHa Ha
MOBBIIIEHHE KaUeCTBEHHBIX TOKa3aTeNei MOJIOYHOMN NPOLyKTUBHOCTH, YTO U
o0BsicHsIeT ericTBre A(QPEKTHBHOCTH 0TOOPA B YCIOBHUSIX INIEMEHHOTO 3aBO/IA.

Ilo xoHM4ecTBY MOJIOYHOTO JKHpa 38 HAUBBICIIIYIO JTAKTAIHIO YCTAHOBIICHO
JIOCTOBEPHOE MPEBOCXOMCTBO Y KopoB ymHuH [Taber T'oBepuep 889233, uro
cocraBisier 372 Kr, uro Oonpmie HA 16 kr, 19 kT u 24 KT, 4eM y IIOTOMKOB
muanid Buc Bak Afiaman 1013415, MorTtBuk Yndreita 95679 u Pednexma
Cogepurr 198998, cootserctBenno (P>0,95; P>0,99). Ilo xonmdecTBy Mood-
HOTO OeJIKa aHAJIOTMYHOE JIOCTOBEPHOE NMPEBOCXOJICTBO YCTAHOBJIEHO y MOTOM-
xoB yHnH [Tabct [oBeprep 889233, uro paBHO 293 kT U Gonbmie Ha 18 KT,
19 xr u 24 kT, 9eM y ToTOMKOB JuHUH MoHTBUK YndTeiH 95679, Buc bak
Atinuan 1013415 u Peduexmn Cosepunr 198998, coorBerctBento (P>0,99;
P>0,999).

Taonuuya 3.

MoJs1o4yHast TPOAYKTHBHOCTH KOPOB TOJIITHHCKOI MOPOABI pa3HbIX
JIMHMIA 32 HAUBBICHIYIO JakTamuio (N=753)
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sE | Ex g8 | £ |28
= S . o e & -y
= s g d = o g8 £ = o
S S [ =& = =
Ed- S = S 3 o S5 S 3 o
> = > ¥ |gsxg| 58 |35 ¢
X+S; 8714+69%* 14,08+0,01| 356+3* |3,14+0,01|274£2%**
Buc bak
Atiguan c 371 1333 0,21 54 0,07 42
1013415
C, 15,3 51 15,2 2,1 15,2
X+S; 8718+£135%*(4,05+0,02| 353+6* |3,15+0,01| 275+4**
MOHTBHUK
Yudreiin c 98 1333 0,24 59 0,09 41
95679
C, 154 58 16,7 3,0 15,1
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X+S; 9264+181 |4,02+0,05| 37249 |3,15+0,02| 29345
[TabeT
T'oBepuep c 27 942 0,25 47 0,10 26
889233
C, 10,2 6,2 12,5 3,2 8,9
X+S; 8562+80%**|4,06+0,01|348+3**|3,144+0,01|269+2***
Pednexun
CoBepuHT c 257 1285 0,22 55 0,07 39
198998
C, 15,0 54 15,8 2,4 14,6

OuenuBasg Ko3((UIIMEHT H3MEHYMBOCTH IIOKa3aTeNled MOJIOUYHOH
MIPOAYKTHBHOCTH KOPOB TOJITHHCKOM MOPOIBI 32 HAMBBICUIYIO JTAKTAIHIO, MBI
OoTMEYaeM, 4To 1o ymoro 3a 305 CyTOK HauBBICHIECH JaKTAIK KOA(PPHUITICHT
n3MeHuuBoCcTH Kosebnercs oT 10,2 % y motomkoB siunuu [Ta6et ['oBepHEp
889233 u o 15,3 % y xopoB nuauu Buc bak Aitnuan 1013415. TTo maccoBoit
Joie kupa K03(QGUINEHT U3MEHYNBOCTH HAXOUTCS B 3HaUeHUsX oT 5,1 %
y notoMkoB JinanK Bric bak Aiguan 1013415 u 1o 6,4 % y xopos siuauu [TabeT
T'oBeprep 889233. Ilo maccoBoit none Oenka KOI(PQPUIMEHT W3MEHYUBOCTH
cocrasiser ot 2,1 % y xopoB nuaun Buc bak Aiinman 1013415 u 10 3,2 % y
notomkoB JiHAH [1adet INoeprep 889233. [o KoM4gecTBY MOJIOYHOTO JKHPA H
Oenka KO3()(GUIMEHT M3MEHYMBOCTH YCTAHOBJIEH B mpexenax or 8,9 % y
kopos ymanu [Tadct T'oBeprep 889233 u no 16,7 % MountBuk Yundreitn
95679.

3akumiouenue. B pe3ynbrare nMpoBeIeHHOTO aHAIN3a MOJIOYHOH MPOyK-
TUBHOCTH KOPOB Pa3HBIX JIMHUN, MBI OTMEYAeM, YTO B YCIOBHAX IIJIEMEHHOTO
3aBosia AO CII «AkcuabrHO» CTynmHHCKOTO paiioHa MOCKOBCKOH 00nacTu
YCTaHOBJIEH BBICOKHH YPOBEHb II0KA3aTeIeH MOJIOYHOU IPOAYKTUBHOCTH KOPOB
TOJIIITHHCKOM TOPOJBI Pa3HBIX JIMHUHM 3a TMEPBYIO, TPETHIO M HAWBBICIIYIO
JIAKTalWIo. Y CTAHOBJICHO, 32 MEPBYIO JIAKTAIMIO BBICOKHE MOKA3aTEeNN YOS C
BBICOKMMH TTOKA3aTEISIMHA KaueCTBEHHBIX MOKa3aTeNied MOJIOYHOH NMPOTyKTHB-
HOCTH OTMEYEHBI y NMoToMKoB JinHuu [1abct T'oBepHep 889233, ymoii kopos-
Joueped KOTopeIX cocTaBisieT 7640 Kr ¢ MaccoBoil moieif sxupa u Genka —
3,89 % u 3,21 %, cOOTBETCTBEHHO. Y TOTOMKOB JinHUH Pedurexknra CoBeprHT
198998 ynoii cocraBun 7555 Kr ¢ MaccoBoii foseit xupa u 6enka — 4,02 % u
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3,17 %. Ilo TpeTbeil MaKTaIM| yCTAHOBIECHO, YTO TaKOH 7K€ BBHICOKHH yIOH
3a 305 cyTOK JJaKTallMu ¢ BBICOKMMM IOKA3aTeJIIMU MacCOBOM JI0JIM JKUpa U
OenKka BBIABICH Y MOTOMKOB JuHUI MouTBUK Yndreitn 95679 (8781 kr ¢
MaccoBoil moseit xupa u 6enxa — 4,06 % u 3,17 %) u y TOTOMKOB JINHUU
[Ma6er INoBeprep 889233 ymoit KOPOB KOTOPHIX paBeH - 8692 KT ¢ MaccoBOn
noneit xupa n 6enka — 4,04 % u 3,14 %). Ilo HamBbICIIEH JakTammu y
noromkoB nuHui [Tader I'oBepuep 889233 u Pednexun CoBepunr 198998
YCTaHOBJICHBI BBICOKHE YIOM C BBICOKHUMH KayeCTBEHHBIMHU TOKa3aTeIsIMU
MOJIOYHOH MPOJYKTUBHOCTH — 9264 Kr ¢ mMaccoBod nonel xupa u Oenka
4,02 % u 3,15 % u 8562 kr ¢ MmaccoBoii moxneit xupa 4,06 % u 6enka 3,14 %,
COOTBETCTBEHHO. TakuM 00pa3oM, B YCIOBUSX IUIEMEHHOTO 3aBO/Ia YCTAHOBJICH
BBICOKHMI ypOBEHb MOJIOYHOW INPOJYKTUBHOCTH, YTO TIOKa3bIBaeT 3((eKTHB-
HOCTb CEJICKIINOHHOH pabOTHI CIICIIHAIINCTOB B YCIOBHAX X035 CTBA.
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AHHOTADMUSA

AKTyaIbHOCTb. B cenexnmoHHo# paboTe ¢ MOIIOYHBIM CKOTOM OMpene-
JIEHHBIN HHTEPEC MPEACTABILIIOT )KUBOTHBIE, COUETAIOIIHE BHICOKYIO MOJIOUHYFO
MPOAYKTHBHOCTB C BEICOKIMH BOCIIPOM3BOIUTEILHBIMI KaIECTBAMH.

B oHTOreHEe3e MpOAYKTHBHOCTH KOPOB MOXET OBITH pa3HOH. ITO
0COOCHHO YKOHOMHMYECKU BaKHO B OTHOIICHUH BBICOKOTIPOLYKTHUBHBIX KOPOB,
CIMOCOOHBIX J1aBaTh OOJIBIIOE KOJMYECTBO MOJOKA M M€HETHYECKH IIEHHOTO
noToMcTBa. B Xoze nccnenoBanus ObIM c(OPMHUPOBAHBI TPU TPYIIIBI YUCTO-
MIOPOJIHBIX CTENIBHBIX KOPOB FOJIITUHCKOMN MOPOJIbl, paHEe UMEBILUX ABE WIN
TpU JakTauuu. Bo Bcex cilydasX OHM HMMENIH MOJIOYHYIO HPOAYKTUBHOCTH
7000-8000 kr Mosioka. B pe3ynbraTe uccienoBaHuii BbISBICHA BHICOKAS MOJIOY-
Hasl IPOJYKTUBHOCTb KMBOTHBIX MCCIIEAYEMOM MOy MU, B kax o rpymme
65110 30 KUBOTHEIX.

MoodHOe CTafo OTIMYAIOCh BBICOKMM COJCpKaHHEM Oelka u
ONITHMANIBHBIM COJiep KaHueM kupa. OTMEUeHO, YTO ONTHMANIBHBII YPOBEHB
MOJIOYHOH MPOXYKTUBHOCTH U PETIPOAYKTUBHOMN CIIOCOOHOCTH BO3MOXEH Y
KOpPOB C TOJIOZIAHAEM BTOPOW M TPEThEH JIaKTaluH. Y 3THX )KUBOTHBIX MEHBIIIE
TIOCTIEPOZOBBIX OCIIOKHEHHH. DTO TOBOPHUT O TOM, YTO aKTHBHOCTh BOCCTa-
HOBJICHUS PENPOIYKTUBHBIX KayeCTB KOPOB IOCJe OTEna 3aBHCHUT OT
KOJIMYECTBA NPCAIIECCTBYIOIUX HaKTaHHﬁ.

KiroueBble cj10Ba: ynoi, MaccoBasi JOJIsI J)KHpa, MaccoBas JoJis Oellka,
K03()(ULKMEHT MOJIIOYHOCTH, MOJIOUHBIH KHP, MOJIOYHBIH OEJIOK.

Tabauuya 1.

MoJiouHasi IPOAYKTHBHOCTH KopoB JiuHuH Buc Bk Aimman 1013415
3a MEPBYI0, TPETHI0 H MAKCUMAJIbHYIO JIAKTALUH
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g = | o= Sz
5 = 3 S| £z | §8 | £ Z 2
& - @ . E = & g = =
= - 2 S o z < s % Z <5
= 2 o r & = o S = = & < 9
= S <2 < =] o =
E = S S35 S 3 S 3 S = S
=lc > X g = =5é& © = = = % = =
1 makramus
530 7413+263 [526+17,3| 3,30+0,10 | 244+8,9 (4,34+0,14(321+11,5| 1409
=t
ﬁ 3 maxranms
i 30({10371+807|567+23,8| 3,45+0,17 |358+17,7(4,62+0,22|478+23,9| 1829
Q
5 MakcumalnbHast JTAKTalyst
30| 95724391 [547+17,9|3,56+0,11|340+13,5(4,59+0,15|438+18,3 1749
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Io pe3ynbTaTam HCCIIENOBAaHUN YCTAaHOBJIECHO, YTO CPENU YAOEB KOPOB
Pa3HbIX JIAKTALMi HAaMMEHBIINE ITOKA3aTeJd MOJIOKa OBUIM TONY4EHBI OT
KOpOB 1iepBoii makTanun 7413 xr. KopoBbI TpeTei TakTary IMEIH MOJIOYHYIO
npoaykTuBHOCTE 10371 kT, uro Ha 2958 KT GOMNBIIE, YeEM Y KOPOB IO TIEPBOM
nakranuu. CiaexyeT OTMETUTh, 9TO C YBEITMYEHNEM KOJIHMYECTBA JIaKTaI[ii
MIPOUCXONIIO YBENNYEHUE YI0EB 3a IEPUOJ JTIAKTALMH. Y TOW 32 MAKCUMAIIbHYIO
JIAKTAIUIO COCTaBUI 9572 kr, uTo Ha 799 KT MeHbIIIe, YeM Y KOPOB IO TpeThei
JIaKTaIMu, HO Ha 2159 kr Gosblie, 4eM y KOpOB IO IIEpPBOIi JaKTalHuy.

Kak wu3BecTHO, BBICOKONPOAYKTHBHBIE KOPOBBI BHYTPH KaKIoOH
MOPOJBl XapaKTepU3yrOTcad OOJBIIUM YyBEIHUEHHEM IPOAYKTUBHOCTH B
teuenue I1-111 mecsa nakTanuu 1 MeIIEHHBIM CHAKEHHEM B TTOCIIEAYIOLTHE.

KonngyecTBo MOJIOYHOTO Kupa TaKXKe YBEIMYMBAETCA C YBEIHYECHHEM
KOJIMYECTBA JIaKTallUi, HO 110 MAaKCUMaJIbHOM JIAKTallly, MOJIOYHBIN xup Ha 40
KI' MEHBIIIE, YEM 3a BTOPYIO JaKTanuio. KonndecTBo MONOYHOTO sKUpa y KOpOB
TpeTbei akranmu Ob1UIo Ha 157 KT, OoJIbIIIe, 4eM y KOPOB TIePBOH JIAKTAIIHL.

Jnst 6oree MOTHON OLIEHKH KOPOB 32 MOJIOYHYIO IPOJYKTHBHOCTh OBII
paccuuTaH BBIXOJ MOJIOYHOW mpoaykuuu Ha 100 Kr >kMBOro Beca, TO €CThb
OTHOIIEHHE YAOS IO JIAKTallMd K >KUBOMY Becy KOpoBbl. Koadduiment
MOJIOYHOCTH KOPOB T'OJIIITHUHCKOM OPOABI, KaK 3a MEPBYIO0, TPEThIO, TaK U 3a
MaKCHUMAaJIbHYIO JIAaKTaIlui0 Haxonwics Ha ypoBHe 1409 - 1749 xr. Ilpu
IIPOBEICHUH aHAJIM3a B 3aBUCHMOCTH OT BO3pacTa JIaKTaI[MH HaOJII0AaI0Ch
yBeJIMYEHHE KUBOH MacChl KOPOB TpeTel naktanuu Ha 41 kr. Y KOpoB 1O
MaKCHMAaJIbHOH JIAaKTaIluX CPeIHAs ’KHUBas Macca cocTaBmia 547 Kr.

Tabauua 2.

MoJioyHasi IPOAYKTUBHOCTb KOPOB JMHUM MoHTBUK YudTeiin 95679
3a MepBYI0, TPEThI0 H MAKCUMAJIbHYIO JAKTAIHH
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=lc > X g = =8 © = = S ¥ = =
1 makramus
o
= | 30 [7047+309|528+17,6( 3,30+0,10 {234+10,5 |4,08+0,13|284+13,7| 1334
=
"E 3 makranms
E 30 (8566+918(545+23,2| 3,15+0,01 |270+28,7 (3,62+0,09| 307+8,2 | 1571
% MakcumanbHast JTIaKTaIus
=
30 |8732+413|539+18,0(3,40+0,10(296+14,0(4,27+0,17|373+18,5 1620

60



B crane BBIIBICHO yBEMMIECHNE MOJIOYHON IPOLYKTUBHOCTH B THHAMUKE
Mo JakTamusaM. Tak, HamOoibllee KOJIMYECTBO MOJIOKA OBIJIO y KOPOB IO
MaKCUMAaJbHOH Jaktamuu 8732 Kr, y KOpPOB IO TPEThEH JAKTAIlMH YIOOH
coctaBmi 8566 KT, uto Ha 1519 KT OOJBIIIE, YeM Y KOPOB TI0 IIEPBOM JIAKTAIIHH.
CrenyeT OTMETHTb, YTO KaK TEIKH, TaK U IOJIHOBO3PACTHBIC KOPOBBI MO
MOJIOYHOH IPOTYyKTUBHOCTH 32 305 THEH JTaKTalUy IPEBBIIIATN MUHAMAIBHEIE
HOpMaTHBHbIC TpeOOBaHUs VISl TOMIUTHHCKON Toponsl. [lo maccoBoil mone
upa 1 0eJKa y KOpPOB MO TPEThel JIaKTaI[MH IT0Ka3aTesld ObUTH OoIbIle, 4YeM
y KOPOB I10 TIepBOH JIAKTaI[1H.

Ilo mokazarenssM MOJIOYHOTO Mpa M Oenka, HAOJIFOASTCS IOJIOXKH-
TeJbHasl AMHAMUKA. MOJIOYHBIN KUP Y KOPOB 10 TPEThEH JaKTallU1 COCTaBUIL
307 xr, 4to Ha 23 Kr OoJibllle, YeM y KOPOB IO NIEPBOI JIaKTAIMH, TaKas XKe
KapTHHA HaOII0JaeTCst 0 MacCOBOM JjoIe OenKa, I'/ie yBEINIEHHE COCTaBHIIO
36 kxr. KoaddumpeHT MOIOIHOCTH KOPOB, KaK 3a MEPBYIO, TPEThIO, TaK U 32
MaKCHUMAJIbHYIO JIAKTALIMIO Haxoauwics Ha ypoBHe 1334 - 1620 kr.

Pucynox 1. Koppenayus meiicoy nokazamenamu Mojio4Hol
npooykmuenocmu y kopoe aunuu Buc bk Aitouan 1013415

Ha pucynke 1 BHAHO, YTO TOJOXUTEIBHBIC KOPPEISIUOHHBIC CBS3H
HaOJTIOATICH MEXKITy MacCOBOH JIOJIeH JKUpa U MaccoBoi noseit 6enka r=0,33.
OTpHIaTeNTbHBIC CBSI3H OBLTH MEXKIY MOKA3aTeISIMU YIOH-KUp, Y10 1-0eToK.

OtpuratenbHast CBSI3b MEXKIY YIAOEM U KHPHOCTHIO MOJIOKA CBUICTEIBCT-
BYET O HEOOXOMMUMOCTH MPUHSATHS MEP IO YJIYYIICHHIO KOPMIICHHS KOPOB H
TIeJIEHATIPaBIEHHOTO 0TOOpa OBIKOB JIJISl TOBBIIEHUS )KUPHOCTH MTOTOMCTBA.
MOJIOKO KOPOB TOJIITHHCKOW MOPOJBI, IMOJYYEHHOE B YCJIOBHSX MPOMBIII-
JICHHO# TEXHOJIOTHH, IMEJIO XOPOIIHE MOKA3ATSIH TEPMHUUCCKON CTAOMITbHOCTH
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1 TIPUTOTHOCTH JJISI IPOM3BOICTBA CHIPOB. JKMBOTHBIE TONIITHHCKOHN MOPOJIBI
CKOpOCIIETTBIE.

Pucynox 2. Koppenayusa mesncoy noxazamenamu Moi04HOu
npodykmuenocmu y kopoeé nunuu Moumeuk Yugpmeiin 95679

Ilo pe3ynpTaTam pucyHKa 2 yCTAaHOBJIEHO, YTO BBICOKHE TIOJIOXKUTEIBHEIE
CBSI3H HAOJTIOJAITUCHh MEXK/Ty MaCCOBOH JI0JIei Oeika U MacCOBOM J0JIeH Kupa
r=0,6. Mexay yaoeM U MacCOBOM TOJICi xKupa U Oeika CBSI3U ObLIH MOJIOKHU-
TenbHbIe, HO He Bhicokue =0,33 u 0,18 coOOTBETCTBEHHO.

3akarouenue. Ilo pesynapraTam HccIeOBaHUI BBIIBICHA BBICOKas
MOJIOYHAS TPOAYKTHBHOCTH KOPOB 32 IIEPBYIO M TPETHIO IMOJHYIO JTAKTAIUIO.
B cpennem ot xopoB Buc bak Aiiaman 1013415 no nepBoii naktanun ObLIO
noxydeHo 7413 xr moinoka xupHOcThiO 4,34%. Bricokne ko3 uIMeHTH
MOJIOYHOCTH OBLTH y KOPOB 3a MEPBYIO0 W TPETHIO JIAKTAIIMA HAXOAWJICS B
npenenax ot 1409 - 1749 xr.

VY xopoB muHUM MoHTBUK Hudrein 95679, HaONIrONANHCh BBICOKHE
TOKa3aTesu 1o XUpPY U Oesky, MaccoBast ot sxupa 4,08%, maccoBast 107
oenka 3,40%, 4TO TOCTOBEPHO 0OJIbIIIE, YeM Y KOPOB M0 APYruM Jiaktaiusm. [1o
KOJIMYECTBY YIOsI, HAMBBICIIIHE MMOKA3aTe/Id ObLIM YKOPOB 10 MaKCHMAJIbHOM
JIAKTaIHH.

IIpu ynoe 7000-8000 kr MOJIOKa y KOPOB TOIIITHHCKOM MOPOABI TIOCIE
BTOPOU M TPEThEH JIAKTAIMH PETPOYKTHBHBIC KA4ECTBA M CIIOCOOHOCTH 1aBaTh
KU3HECTIOCOOHOE MOTOMCTBO IOCTHTAIOT ONTUMyMa. Y 3THX KHUBOTHBIX
BBICOKHI1 YPOBEHb MOJIOYHOH MPOIYKTHBHOCTU YAA9HO COYCTACTCS C BHICOKHM
YPOBHEM aJaNTHUBHBIX CBONCTB W IIOJIHOW pealM3alied MX TeHETHYECKOrO
moteHImana. Takux ;KHBOTHBIX PEKOMEHAYETCS COCTABIISATH OOJBIINHCTBO B
craze.
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64



U3 NEPEeNOBBIX IOJXOA0B K aBTOMATH3aIlMM IPOMBIIUICHHBIX OOBEKTOB
SIBIISICTCA TIPOMBINUTEHHBIN uHTEepHET Bemed (anri. Industrial Internet of
Things). [lanHas KOHIENIHNS SBISETCS MPOJOIDKCHUEM OOIIeH TEXHOIOTUH
MHTEPHETA Bellel MPUMEHHUTENBHO K 00bEKTaM MPOMBIIIIIEHHOCTH.

Tako#l moaxox K aBTOMAaTH3alMH NPOHW3BOJACTBA MOXKET IOMOYb
OCYIIECTBIIAITh COOp AaHHBIX B MacIITa0e PeatbHOrO BPEMEHH C Pa3INIHBIX
YCTPOMCTB C IIeNbl0 JajbHelneil 00paboTKH AaHHBIX, aBTOMAaTHYECKOE
olpe/ieJIeHUE HeToIaJ0K ¥ HeITATHBIX CUTYalli, YTO CIIOCOOHO COKPATUTh
BpPEMEHHBIE U JICHE)KHbIE 3aTPaThl Ha 00CIyKHBaHHE 000y I0BAHMSI.

B nanHO# paboTe paccmaTpuBaercst pa3pabOTaHHBINA IPOTrpaMMHO-aIIa-
paTHbIM KOMIUIEKC cOOpa JaHHBIX TEPMOMETPUH, UCTIONB3YIOIIHH TEXHOIOTUI
MIPOMBIIIJIEHHOTO MHTEpHETa Belllel. PaccMaTprBaemblii TporpaMMHO-anmnapar-
HBIH KOMIUIEKC COCTOUT M3 JBYX YacTel: MOayist cOopa ¥ nepeaadn JaHHBIX
u 0a3sl JaHHBIX.

Monyns cOopa u epeadn JaHHBIX TEPMOMETPHH OBIT Pean30BaH Ha
6aze mmardpopmer Arduino Uno. JlanHas minardopma BKITIOYaeT B ceOs
MukpokoHTposuiep ATmega328 ¢ comytcTByromei nHdpacTpykTypoit. s
HM3MEpEHIsT TeEMIIepaTyphl Hcnos3oBanack Tepmonapa JTTIK454-05.200/2C.1,
AHAJIOTOBBIM CHTHAJ C BBIXOJa KOTOPOW NMpeoOpa3oBbIBAICS MPH MOMOIIN
MpOrpaMMHPYeMOro HopMupyrotero npeodpasosarens HIIT-1 mis nmogaun
Ha BX0J MUKpoKoHTpoiutepa ATmega328 u ero nanpHeliiieit 00paboTKH.

Jna moxakmiodeHHss Moayns cOopa W Iepeqadyd JaHHBIX K CeTH
HCIIOJIB30BAJICS. MEKPOKOHTPOJLIED ¢ moaaepkkoi Wi-Fi EPS-12, cszanubIii ¢
MUKpOKOHTposuiepoM ATmega328 mpu MoMoIM YHUBEPCATIBLHOTO aCHHXPOH-
HOTO TpHeMornepenarynka. MHTepBas cHATHS H3MEpeHHMH W mepenadu
MIOKa3aHWUH 110 ceTH OBILI 3aaH MPOrPaMMHO M COCTABIISIET IISITh MUHYT.

MuxpoxonTposiep EPS-12 nocnenoBarenbHO HMHKanCyaMpyeT Inepeja-
BaeMble cooOmenus B |P-makeTsl u kagpel mpotokona Wi-Fi, mocie wero
MIPOMCXOIUT Tepeada JaHHbIX 10 ceTH. Ilepenada MaHHBIX MPOUCXOANT B
r1100aJIbHOW CeTH C MCIOJIb30BaHKueM creka npoTokoioB TCP/IP. [pu aTom
Ha TMPUKIAJHOM ypoBHe ucnonb3yercs nportokon MQTT (anrn. Message
Queuing Telemetry Transport), KOTOPBIH IIMPOKO MCHONB3YETCS B MPOMBIIII-
JIEHHOM WHTepHeTe Bemieil. PaccMoTpuM paboTy JaHHOTO MPOTOKOJA
mospobHee.

B pa6ore mpotokona MQTT mpuHUMAIOT ydacThe TpU CyOBEKTa:
n3JaTeNnb, MOANMUCYMK W Opokep (pucyHok 1). M3marens — cyObexr,
(dopMupylomuii HEKOTopoe cooOILIeHNe, TIpeHa3HaueHHOe /IS preMa
noanucuukoM. Ilpu dopMupoBaHuM COOOLIEHHST TTOMHUMO IIE€pEAaBacMbIX
JaHHBIX U CiIy>kKeOHOM MH(pOpPMAaIMK NMPOTOKOJIA W3/aTENIeM YKa3bIBaeTCs
TaK)Ke TONMHUK cOOOIIeHNs (aHTII. topic), KOTOPBIH BBHICTYNAET B Ka4eCTBE
naeHTH(HUKaTOpa MPHUHAUIEKHOCTH COOOLICHUsI K HeKoTopoi Teme. Ilpm
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3TOM COOOIICHHUS TEPEAIOTCs Yepe3 OPOKepa, TO eCTh CEPBEP CO CTATHYECKUM
IP-agpecom.

NOANNNEHMWE - - L noawmaae une

SPIRACHME

NOATBEINARME

Winaten, Deg

Bpoxep

NOAHMONS NS
- 3. NOANTWCES—

3. nyimcuss -

4. nyDnMEIUNS

Pucynok 1. Cxema npomoxona MQTT

BzanmoneiictBue nzaatens 1 Opokepa MPOUCXOUT B TPH dTama: U3JaTelb
HarpasisieT OpoKepy 3ampoc Ha MOJKIIOUCHHE, B OTBET OpOKEp HalpaBiseT
noaTeepkaeHue. Ilocie momyueHHns NOATBEPXKICHUA U3aTelb MPOU3BOAUT
yOJIUKALNIO, TO €CTh HalpaBisieT Opokepy chOpMUPOBaHHOE COOOLICHHE.
Bpoxep mpu 3TOM crtocoOeH mosyyaTh U aKKyMYJIHPOBAaTh COOOIIEHHUS OT
MHOTHX U3/aTeel B MaciTabe peabHOro BpEMEHH.

BzanmopeiicTBre momimicuika 1 Opokepa NPOMCXOAUT B YETHIPE dTama:
TIOANMCYMK TOZIKITIOYaeTCsl K Opokepy, Opokep HampaBIsieT IIOATBEPXKICHNE, B
OTBET MOJANMCYMK TPOU3BOAUT TOJIIICKY, TO €CTh yKa3bIBacT OpoKepy, coo0-
IIEHWSI, OTHOCSIIMECS K KaKOoMy TONHKY, OH IUIaHMPYET MoiydaTb. B oTeer
OpoKep MPOU3BOAUT ITyOIUKAIIMIO, TO €CTh MEePEacT MOANMUCYUKY COOOIICHHS
3ampaniMBaeMoro Toruka. TakiuM 00pa3oM, BaXKHO OTMETHTh, YTO COOOIICHHS
MONUCYHUKY MOTYT MPUXOAUTH CPa3y OT HECKOJBKUX M31atenel [1, c. 487].

VmeHHO Takas aCHHXpOHHAasi OpraHM3alys B pamMkax mportokoiga MQTT
obecrieurBaeT HaJIGKHOCTh Nepefadyd COOOLICHUI Nake B YCIOBHSIX HecTa-
OwIbHOM cBsi3u. Hampumep, eciiv NoAnucYrK BpEMEHHO BBIAIET U3 CTPOST MK
TIOTEPSIET CBSI3b C CETHI0, OPOKEp COXPaHNUT NpeHa3HaYEHHBIE €My COOOIICHUS
U TIepesIacT uX IO MEPBOMY K€ 3aIpocy HOIMCYHKa. BrIcokas HaieHOCTh —
0JIHa M3 OCHOBHBIX MPUUHH nomynsapHocTH npoTtokona MQTT. Bropoe Baxnoe
JIOCTOMHCTBO JaHHOT'O IIPOTOKOJIA — JIETKOCTh MHTETPAIIMY HOBBIX YCTPONCTB
B cetb MQTT [2, c. 18].

B nanmHo#l paboTte Momyns cOopa M mepenadu JaHHBIX SIBISETCS
n3AaTeneM, a cepBep ¢ 6a30il JaHHBIX — noAnucuuKkoM. [Ipu 3ToM poTokon
MQTT no3BodisieT pa3paboTaTh U UCTIOIB30BATh EIbIH P MOIyJel coopa
U Tepefiadyn JaHHBIX, KaXIbIi N3 KOTOPBIX OyIeT MPOBOJAUTh U3MEPEHHS B
HEKOTOPO# TOYKE, TIPU 3TOM CEPBEP MO-NPEKHEMY OCTAHETCS B €ANHCTBEHHOM
4uCI€ W MPOJOJDKUT MOJSYYEHHE M XPaHEHHE JAHHBIX YK€ C HECKOJIBKHX
YCTpPOMCTB.

[TonmydeHHBIE cepBepoOM JlaHHBIE COXpaHsIOTCS B Oa3e maHHBIX, ER-
JarpaMMa KOTOpO# IpeacTtaBiieHa Ha pucyHke 2. JlanHas 0a3a JaHHBIX
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ObUIa CIIPOSKTHPOBAHA C IENBI0 O0NErYnTh abHEHIIIee BO3MOKHOE MaCIIITa-
OnpoBaHME CHCTEMBI, HATIPUMEP, JOOABICHIE HOBBIX YCTPOMCTB.

[~ devices

A
- --Hid
| topicSubscribe (- devicetvpes ]
: type_id --H i
. comment name
|
|
1
1
1
|
1
|
1

( measurements )
1d
device 1d
value
data_add

Pucynox 2. ER-ouazpamma pazpabomannoii 6azvt 0annvlx

Tabnmma devicetypes comep:xuT HHGOPMAIHIO O THUIAX ycTpoicTB. Ha
JIAHHOM 3Tarle UCTIOJIb3YIOTCS TOJIBKO JIMIIb YCTPOHCTBA TEPMOMETPHH, OJTHAKO
B IAJIbHEHINIEM IUIAHUPYETCS MCIOIb30BaTh TAKXKe ra30aHaIN3aTOPhI, JaTIUKN
JIaBJICHUS ¥ IPYyTUe yCTPOHUCTBA, KOTOpHIe OyIyT MHTErPUPOBAHbI B pa3pa-
OOTaHHBIN TpOTpaMMHO-aNIApaTHEI KoMIuleke. Tabmwmma devices XpaHHT
nH(POPMAIMIO 00 MCHOJIB3yeMBIX YCTPOMCTBaX, MX THIE, TOIHKE, KOTOPHIH
KK/IBIH U3 HUX yKa3bIBaeT B MyOJIMKYyEeMbIX UM COOOIICHHSIX, a TAKKE HEKO-
TOPBIM JOTIOJHUTENBHBIA CIIOBECHBIH KoMMeHTapuil. Tabmuma measurements
COZIEPXKUT caMu u3MepeHusi, MHMopMalui 00 u3haTtelie, MPOU3BEIIEM
JlaHHbIE W3MEpEeHHUs, a TaKkXKe JaTy U BpeMs J00aBlieHHs! JaHHBIX B 0a3zy
naHHBIX [3].

PazpaboTanHHbI porpaMMHO-aNNapaTHbIA KOMITJIEKC ObUT OITPOOOBaH
Ha TEIUIO3JIEKTPOLEHTPaI MOCKOBCKOTO SHEPIeTHUECKOTO MHCTUTYTA IS
TEPMOMETPHU TapoBoro komia. C ero moMoupio ObUIM M3MEpEHB TaKHe
napaMeTpsl, KaKk: TeMIIepaTypa ra30B B IOBOPOTHOHM Kamepe, TeMieparypa
YXOJUIIIMX T'a30B M TEMIIEpaTypa BOABI Ha BBIXOJE M3 TeruiooOMeHHHKa. [1o
UTOTaM TIPOBEIEHHBIX WCIBITAHWH OBLI CllellaH BBIBOA O TOM, YTO paspa-
OOTaHHBIN MIPOrPaMMHO-ANMAPATHBII KOMIUIEKC YCIIEIIHO CIIPABISETCS C
MOCTABJICHHOH Nepe]] HUM 3aja4eii cOopa 1 nepeiauu JaHHbIX TEPMOMETPUN
C LENbI0 MX JaJbHEHIIero XpaHeHHs, a TakKe MPOCT B YCTAHOBKE H
IKCILTyaTal|u.
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It is difficult to overestimate the value of transport for humanity. Since
the beginning of time, it has played an important role, constantly developing
and improving. The scientific and technological revolution, population
growth, urbanization and many other factors in the 20th century have brought
its development to an entirely new level.

At the same time, however, a problem has also arose: the sheer number
of vehicles has caused environmental degradation on a global scale. That is
why more and more attention is now being paid to the development of
sustainable modes of transport.

Any transport that does not involve the combustion of hydrocarbons
can be called pollution-free. The exception is nuclear reactions, which are not
used in land transport. Biodiesel, internal combustion engine on the spirits also
burn carbon, so they cannot be attributed to sustainable modes of transport. It is
most correct to classify eco-transport by types of engines, but we will consider
only one: the electric actuator.

It is currently the most rapidly developing type of environmentally
friendly transport. It is destined for a great future, and all the major
automobile manufacturers have already noticed it. Several thousand electric
vehicles are already driving on the roads of the world. Moreover, the future
electric car will not have such large dimensions and cost as the famous Tesla
electric car. Rather, it will be some kind of rickshaw with a cab or a plain car
body made of plastic. On average, an electric car needs to weigh four times
less to compete with a gasoline-powered car. There are similar examples in
the automotive industry.

The main problem with electric cars is batteries. They are already the
only limitation to the mass production of electric cars. All other technical
limitations were overcome 50 and 100 years ago. The electric motor has a
higher efficiency than the gasoline one. Its resource is much higher, and the
complexity of manufacturing is low. In addition, it does not require a gearbox.
Now most electric cars are produced with lithium batteries. They have a very
high price. Alternatively, I would like to suggest sulfur-sodium accumulators.

Work on replacing the liquid organic electrolyte in lithium-ion batteries
with polymer electrolyte has been going on for a long time. This replacement
eliminates electrolyte leakage and improves operational safety. The idea of a
lithium polymer battery (Li-pol) is based on the phenomenon of transition of
some polymers into a semiconductor state as a result of the introduction of
electrolyte ions into them. The conductivity of polymers increases by more
than one order of magnitude. To date, lithium current sources with
electrolytes, which can be divided into three groups: dry polymer electrolytes;
gel-polymer electrolytes formed by the introduction of a plastifier-solvent
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into the polymer; non-aqueous solutions of Li salts sorbed in the microporous
polymer matrix, are developed and serially produced.

The researchers' efforts have been focused on finding polymer
electrolytes for both lithium-ion batteries and lithium metal accumulators,
whose theoretically possible energy density is several times greater than that
of lithium-ion batteries.

By Nowadays, lithium current sources with electrolytes have been
produced in series, and can be subdivided into three groups:

o dry polymer electrolytes (most often based on polyethylene oxide,
in which various Li salts are introduced);

e gel-polymer homogeneous electrolytes formed by introducing a
plasticizer-solvent into a polymer (or polymer mixture) with Li salts;

e non-aqueous solutions of Li salts sorbed in microporous polymer
matrix.

Compared to liquid electrolytes in lithium-ion batteries, polymer
electrolytes have lower ionic conductivity, which also decreases at temperatures
below zero. Therefore, the challenge in the development of Li-pol batteries was
not only to find an immobilized electrolyte with sufficiently high conductivity
compatible with the electrode materials, but also to expand the temperature
range of Li-pol batteries.

Modern lithium polymer batteries produce specific characteristics
comparable to those of lithium-ion accumulators. Due to the absence of liquid
electrolyte, they are safer to use than rechargeable lithium current sources.
Li-pol batteries are compact and can be built in any configuration. Their case
can be made of metallized polymer.

Operating current densities, however, are negligible, and the electrical
characteristics of Li-pol batteries deteriorate markedly at lower temperatures
due to crystallization of the polymer.

Both lithium-ion and metal anode batteries are being developed with
gel-polymer electrolyte. The rather high current densities achieved and the
extension of the operating temperature range allow such batteries to be used
for a wide range of portable equipment, cell phones, laptops, digital
photographic equipment, etc.

Gel-polymer electrolyte batteries are produced by many companies
around the world. Electrode materials, electrolyte compositions and Li-pol
battery manufacturing technologies vary greatly from company to company.
Their characteristics also vary.

All developers note that the quality of Li-pol accumulators and the
operation stability is greatly affected by the homogeneity of the polymer,
which is influenced by both the ratio of electrolyte components and the
temperature of polymerization.
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Taking into account that the possibilities of creating lithium-polymer
accumulators in a wide range of capacities have already been really shown,
and the fact that Li-pol batteries have significantly higher performance in all
standard tests for safety of use (overcharge, forced discharge, short-circuit,
vibration, crushing and piercing with a tack) compared to lithium-ion batteries
with liquid electrolyte. The prospects of serious expansion of Li-pol batteries
production and their use in a wide variety of technical spheres do not raise
any doubts.

Sometimes to reduce the internal resistance of Li-pol batteries, helium
electrolyte is added. Most lithium polymer batteries used to power cell
phones are actually hybrid batteries, which are something in between lithium
ion and lithium polymer accumulators, with a helium electrolyte.

What is the difference between lithium-ion rechargeable batteries and
lithium polymer ones with helium electrolyte? Although their characteristics
are similar, lithium polymer batteries use a solid electrolyte instead of
separators. The helium electrolyte added to them is simply designed to
improve their ion-exchange processes and thus lower their internal resistance.

Comparative safety tests were performed on two types of prismatic
lithium-ion batteries: with liquid and gel-polymer electrolytes (Table 1). No
special measures were taken to ensure the safety of the accumulators. The
batteries were tested by needle puncture, heating to 200 °C, short-circuiting,
and very high recharge (up to 600%). According to the table, the safety of
lithium-ion batteries with polymer electrolyte is much higher than that of
accumulators with liquid electrolyte.

Table 1.
Safety tests
Type of test The battery with The battery with liquid
gel-polymer electrolyte electrolyte

Needle puncture No change Explosion, smoke, electrolyte
leakage, temperature increase to
250 °C

Heating up to 200 °C No change Explosion, electrolyte leakage

Short circuit current No change Electrolyte leakage, temperature
increase to 100 °C

Overcharge (600%) Bloat Explosion, electrolyte leakage,
temperature increase to 100 °C

Based on all of the above, we can conclude that a reliable and safe fuel
for the electric drive of cars will be the use of Li-pol batteries. But the
problem is that in contrast to liquid or gaseous fuel, the battery power cannot
be charged in such a short time.
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To solve this problem, we suggest using Li-pol batteries with a quick-
release mechanism. By installing them in independent blocks of small size,
this is done to reduce the weight of a single battery, which will allow in the
case of mortality of one of the accumulators to quickly replace it.

Each battery unit has 2 through-holes with contact pieces. The battery
packs are placed on the electric-powered contacts and bolted to the cap. It is
also structurally possible to set the blocks by placing the accumulators one
on top of the other and fixing them with bolts to each other. The conventional
scheme of the battery pack is shown in Figure 1, where 1 and 2 - contact parts
(slots for the power contacts), 3 - bolt fastening, 4 - handles for easy
removal/installation of the battery pack.

4 3

4 3
, — 2  —
—— 7 \2
a) Top view b) Side view

Picture 1. Schematic diagram of one battery pack

The filling stations should be equipped with warehouses for storing
charged accumulators, and automated installers. The "charging" process at
the station will occur as follows:

1) The car drives to the filling station

2) Discharged batteries are removed

3) Batteries are taken to the charging and recharging station

4) Charged batteries are installed

5) Payment

Removed discharged batteries are placed on the charger and at the end
of the charge are sent to the warehouse for storage and subsequent installation
in other vehicles.

This concept requires the production of unified battery packs so that
drivers do not have to think about what type of pack they need for their
vehicle and whether they will have them available. To maintain economy and
competitiveness, it is possible to equip units with different internal designs
(Li-pol, Li-ion, etc.).
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To safely remove/install the units to avoid sparking and human

electrocution, the contact power contacts are disconnected from the vehicle's
mains, and then reconnected to the circuit.
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ABSTRACT
When developing big and complex software projects, there is often a

need to synchronize changes made in the code with changes made in the
DBMS. Discrepancies in the versions of software and stored objects leads to

an increase in the number of errors, negatively affects the quality of the

program code and its performance. During the development of programming
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languages, software storage platforms were also improved. In particular, the
creation of an object-oriented approach in programming entailed the creation
of object-oriented DBMSs that have advanced functions to support the
storage of object classes. The article considers the issues of choice and
expediency of using object-oriented and relational DBMS when creating
information systems.

Modern complex software projects differ in that the number of entities
reflected in programming by object classes is very large, and the composition
of attributes is very diverse. Manual synchronization and version control of
changes in the DBMS becomes a separate complex task that consumes a large
percentage of the resources of the main project. At the same time, there are
tasks that do not require such activities throughout the life cycle of the
project. At the design stages, it is necessary to separate these classes of tasks
from each other, to identify the framework and limitations for their
implementation, since the choice of a particular software platform for both
project development and data storage implementation depends on it.

As a practical result of the research, the article suggests methods for
selecting the appropriate type of DBMS, taking into account many factors, in
order to optimize the timing and cost of project development at the early
stages of design. Attention is also paid to the costs of choosing a relational
DBMS platform as a data storage tool, modern trends in the development of
the DBMS market towards object-oriented extensions that allow flexible use
of relational and object-oriented approaches in one software project are
considered.

Keywords: Object-oriented DBMS, relational DBMS, ODMG,
Database, Bigdata.

1. Introduction

Information technologies are taking an increasingly strong place in our
lives. Despite the fact that computers were originally created to perform
calculations, it soon became clear that they could be used to collect, store and
process various types of information. Any information can be presented in
binary form, only means are needed to convert information into digital form
and vice versa. Therefore, the development of information technologies is
directly related to such a direction of human activity as programming, which
inturn is actively developing at the moment. New languages are being created
to describe algorithms and data storage structures designed to speed up and
reduce the cost of the development process and the implementation of cross-
platform applications. One of the directions of transformations is the
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transition to an object-based way of describing, processing and storing data,
which is most understandable to an ordinary user.

At the moment, many different object and object-oriented programming
languages have been developed and used for writing programs. The most
famous of them are: C++, Java, C#, PHP, Delphi, etc. In the syntax of each
of these languages there are basic concepts - an object and a class. An object
is an abstract entity consisting of many attributes of an object and many
methods that process these attributes. A class is a collective description of
objects of the same type, each object, respectively, is an instance of the class.

When creating a program in an object-oriented language, relatively
speaking, some part of the virtual world is described, consisting of objects
and actions on them. Such a description, close to reality, in the form of a
system of interacting objects looks much more natural than in the form of
complex relationships of individual modules, functions and procedures.

Historically, database management systems (DBMS) began their
development with the model of the indexed sequential access method
developed by IBM (ISAM). As data storage mechanisms developed in 1969-
1971, the theory of the data description language (DDL) and the data
manipulation language (DML), as well as the network and relational DBMS
models were formulated. At the same time, the basic properties that determine
the key characteristics of modern DBMS were developed: the ability to log
operations and recover from failures, control and ensure data integrity, parallel
work of several users.

In many cases, databases are used to collect, store and process
information about real-world objects, contain their names, properties and
other attributes. In such cases, the description of DBMS objects is in many
ways similar to the description of classes in object-oriented programming and
this determined the further steps of the development of relational DBMS in
the direction of object-oriented DBMS in the mid-80s.

The development of object-oriented DBMS began mostly due to the
need to meet new requirements for applications that were becoming more
complex and diverse. In order to implement this variety of object classes and
the processing of their attributes, the method of storing program objects
directly in a single DBMS turned out to be the most effective - this optimizes
the amount of stored data and reduces the number of data transformations
during transmission between the DBMS and the application.

Computer-aided design (CAD) and automated production systems,
multimedia content management and processing systems, knowledge
management and extraction systems, Bigdata systems, complex analytical
systems and artificial intelligence systems are all tasks that require complex
algorithmic processing of large amounts of data. To solve these problems, it
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was necessary to create a new generation of applications working with object-
oriented DBMS as the most efficient storage of multiple instances of objects
of various classes. It is this type of DBMS that is recommended for creating
high-performance data processing systems of complex and diverse structure.

The relevance of the chosen topic of work consists in determining how
justified the use of object-oriented DBMS for the tasks of developing
information systems, depending on the volume and structure of stored data in
comparison with conventional relational DBMS. The solution of this issue
should have sufficient grounds and be carried out every time at the early
stages of design, since further steps of the project depend on it, as well as
issues of further implementation and author support.

2. Description of the object-oriented approach

The object-oriented approach in database management systems makes
it possible to store instances of classes directly in the form in which these
instances are processed in applications - the object data model. Such a
management system allows you to significantly expand the possibilities for
storing and processing abstract OOP objects, which provides support for
working with any types and structures of data.

Object-oriented DBMS owe their appearance to the massive transition
from conventional modular programming to object-oriented programming
languages (OOP) and a significant increase in the volume of processed data
that did not fit in the memory of a computer or application server.

Object-oriented programming focuses on the processing of objects,
allowing you to abstract from their properties, individual modules and
libraries for their processing. This approach greatly simplifies the work of
developers, separates the logic of applications and the logic of individual classes
of objects, it provides the necessary isolation of application components for
gradual and predictable changes. This is necessary for conducting for the
absolute majority of medium and large projects, when a large number of
developers have been involved in the development for a long time, as well as
with further author's support.

An object-oriented DBMS uses and extends the concepts of object-
oriented programming. Object instances should be able to be stored in the
DBMS in binary form, should be able to control versions and convert binary
DBMS objects from the old version to the new one as a result of application
refactoring. References are used to address objects in the OOP, however, to
ensure the addressing of objects stored in the DBMS, an extended version of
addressing and identifying object instances is used — if, when accessing an
object, it turns out that it is not in RAM, it will automatically be loaded from
the DBMS and execution will continue.
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Also, the creation of an object-oriented DBMS solves the important task
of long-term storage of the intermediate state for each of a large set of class
instances at a time when their active processing does not occur in the work of
the application software, thereby the entire set of object instances can be
stored in the DBMS and server hardware resources can be given over to
processing other tasks and objects. This makes it possible to calculate the
required power of the server equipment more efficiently, since it is not
necessary to store all instances of objects in RAM for processing at the same
time.

3. Object-oriented DBMS standard

Initially, most object-oriented DBMS were libraries that included data
management application procedures and DBMS management procedures. As
the volume of processed data grew, it became necessary to create dedicated
object-oriented DBMS servers by analogy with the development of relational
databases. In order to unify work with various object-oriented DBMS servers,
there was a need to create a single development standard.

To do this, large software development companies joined forces and
organized the consortium Object Database Management Group (ODMG).
This consortium includes such companies as:

Sun Microsystems;
Computer Associates;
Objectivity Inc.;
POET Software;
Versant Corporation.

In the course of its activities, the consortium of ODMG companies has
created an industrial standard for the general model and architecture of
object-oriented DBMS.

The main components of the architecture:

e Object Data Model (OM);

¢ Object Definition Language (attributes and methods) (ODL);

e Object Manipulation Language (OML), including standards for
linking to programming language elements;

e Object Query Language (OQL).

The ODMG 1.0 standard and architecture was created in 1993 [1, p. 37].
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Figure 1. ODMG Data Model

The ODMG standard supports an Object Model that adheres to the
following basic constructs and principles:

1. The main semantic units are objects and literals. Objects have unique
identifiers, unlike literals.

2. Each object and literal must have its class and type defined,
respectively.

3. An object has a set of attributes and relationships that defines its
range of states;

4. An object has a set of methods that determines its behavior;

5. The methods of the object when called have a set of input parameters
and a set of output parameters, each with an indication of the type. Each
method can also return a result of a certain type;

6. An object-oriented DBMS stores objects, which allows them to be
shared by several users and applications.

The application developer uses the ODMG object model constructs to
build their own application object model. The application object model is
described by a set of predefined classes, such as: Document, Author, Publisher,
and Chapter, as well as methods and properties of each of these classes. The
application object model is a logical scheme of an object-oriented DBMS.

The ODMG model includes richer semantics than the relational DBMS
model, due to the explicit declaration of relations and operations. As the
standard developed, two more updated versions of ODMG 2.0 (September
1997) and ODMG 3.0 (2000) were released, and a specification for the
ODMG 4.0 standard is currently being developed. Here are the main terms
and definitions introduced by the current standard [2].
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Within the framework of the standard, the concept of "Lifetime" of each
type of object is defined. The lifetime of an object determines how the
memory and storage allocated to the object are managed. The lifetime of the
object is specified during the creation of the object. Two "Lifetime" options
are supported in the object model:

e temporary;

e permanent.

Similar to OOP languages such as C++ or Java, the ODMG standard
supports atomic objects (atomic), ordered collections of objects (collection),
unordered collections of objects (set- sets), bag-type objects - multisets -
unordered sets with repeated elements, lists - sorted collections (list), arrays
- dynamically changeable sorted collections with element addressing (array),
dictionaries - unsorted sequences of key-value field pairs (dictionary).

For example, syntactically the dictionary definition will look like this:

mterface DictionaryFactory : ObjectFactory {

Dictionary new_of size(in long size);
Jx
class Dictionary : Collection {
exception DuplicateName {string key: };
exception EeyNotFound{Object key; }:
attribute dictionary=<t v>value;
voud bind(in Object key, m Object value)
raises(DuplicateName);
voud unbind(mn Object key) raises(KeyNotFound);
Object lookup(in Object key) raises(KeyNotFound);
boolean contains_key(in Object key);

J5

Inserting, deleting and retrieving entries from the dictionary is performed
by bind, unbind and lookup methods, respectively.

All structured objects support the Object ODL interface. The DBMS
object model defines the following structured objects:

o Date;

e Interval;

o Time;

e Timestamp.

As mentioned above, Literals are supported at the standard level. The
following operations are defined for literals: copying, comparison, and
equivalence checking. The object-oriented DBMS model supports the
following types of literals:

e atomic literal - variables of built-in types;
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o collection literal - supports any of the types of collections defined
for objects;

e structured literal - consisting of embedded or user-defined structures
of several static fields.

To model object-oriented DBMS objects, class definitions described in
the ODL language are used. A class defines a set of properties through which
users can access and sometimes directly manipulate the state of instances of
the class. Classes have the ability to specify two types of properties: attributes
and relationships. You can specify a specific type for attributes. Relationships
are defined between two types, each of which must have instances that can
be referenced by object identifiers. Literals cannot participate in relationships
because they do not have object identifiers. Semantically, the recording of
classes and relationships looks like this:

class Person {
attribute short age;
attribute string name;
attribute enum gender {male, female}:
attribute Address home address;
atiribute set<Phone_no> phones;
attribute Department dept;

}:

class Professor

( extent professors)
{
attribute string name;
attribute unsigned short faculty_1d[6];
attribute long soc_sec_no[10];
attribute Address address;
attribute set<string> degrees;
relationship set=Student> advises
inverse Student::advisor;
relationship set<TA> teaching _assistants
inverse TA:works_for;
relationship Department department
inverse Department: faculty:
operations
=
All constructions described in the ODL language are automatically
converted to the corresponding object-oriented DBMS objects, in case of
version mismatch, the stored objects are converted. Similarly, it is possible
to create a detailed description of any applied tasks within the model with a
high level of abstraction, convenient tools for expanding and modifying

existing models. Mechanisms of inheritance of properties and methods,
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redefinition of methods of superclasses are implemented. At the level of the
internal object-oriented DBMS model, data integrity control mechanisms,
various types of locks and other mandatory attributes of a modern DBMS are
implemented.

The ODMG data model also includes an object query language called
OQL, which supports the following general postulates:

1. OQL fully supports the syntax of the SQL-92 standard.

2. OQL extensions only support the basic concepts of OOP.

3. OQL provides a set of tools for working with collections, structures,
lists and arrays.

4. OQL can be used for composing complex queries, provided that the
typing of operands is controlled.

5. OQL is computationally incomplete — it is a fairly simple and
understandable query language.

6. OQL does not provide explicit DBMS update statements. For these
purposes, there are the usual methods described in objects designed to process
and preserve certain properties. Thus, it does not violate the semantics of the
object model.

The advantages of the OQL approach are that within the framework of
the usual syntax of the programming language in which the application logic
functions, access to the DBMS is carried out without the constructs of
converting data structures and formats into DBMS-level stored structures,
and when reading in the opposite direction. All these functions are handled
transparently for the programmer and do not require additional code. This is
one of the key advantages of the object-oriented DBMS model.

4, Justifications for the right choice

With the development of object-oriented DBMS, conventional relational
DBMS have been very widely developed all over the world, and although the
object-oriented approach has its obvious advantages, business technicians
often have concerns that the costs of creating application software on a new
platform will pay off at the stages of implementation or during the period of
operation of the system.

Often, the need for improvements and the use of the advantages and
capabilities of the object approach arises at a time when the application
software has already been developed and operates using a relational database
management system. In this case, it can be extremely difficult to convince the
project management and the customer of the need to switch to object-oriented
DBMS.

A compromise for solving this issue may be an approach that will allow
a gradual transition to the object-oriented DBMS platform. To do this, it is
necessary to select the most suitable modules for refactoring from the total
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volume of existing functionality. You can start developing the selected
modules in parallel with the maintenance of the main functionality using
minimal budgets. This will save the budget at the initial stages and get the
first results of using the new platform in order to assess the advantages and
prospects of a complete refactoring of all customer systems.

In the software market, there are alternative options to build an object-
oriented DBMS using object extensions to existing relational DBMS
implementations, or object-relational adapters. The use of such developments for
small systems is objectively more economically justified than the deployment of
a separate object-oriented DBMS. For large applied developments, this
option is not suitable due to the lack of sufficient scalability [4].

Conventional object-relational adapters allow you to automatically
store and read stored program objects in a relational DBMS. This mechanism
also has significant limitations on the possibilities of application and does not
provide optimization in terms of working with a DBMS, unlike the object-
oriented DBMS model [5, p.681].

In addition to those listed above, there are systems with an extended
relational model — extended RDBMS. Oracle, Informix Software and IBM
companies, developing in this direction, have created an object-relational
DBMS, combining relational DBMS concepts and object-oriented DBMS
models in their products. These extended RDBMS can be successfully used
for the purposes of switching from a relational model to an object-oriented
DBMS model, as well as for the development of application software using
partial data storage in a relational DBMS. The key to the success of such
projects is the correct design taking into account both DBMS concepts.

However, it is not always necessary to focus on object-oriented DBMS.
If all the system data can be divided at the design stage into a set of simple
relational tables with fixed-length fields (first name, patronymic, surname,
address, phone, etc.), with a flat table structure, then it makes sense to choose
a conventional relational DBMS. Another factor that indicates the need to use
relational databases is the presence in the application software of the need to
search for non-key fields. In object-oriented DBMS, it is impossible to create
indexes on the internal contents of objects — this would be extremely
inefficient.

At the same time, if the data of DBMS objects have a complex or
hierarchical structure, or it is required to dynamically change the size of
fields, then their representation in the relational DBMS model will lead to
inefficient use of memory and performance, and will also have significant
limitations on use. However, the object-oriented DBMS concept allows you
to implement the storage of the described complex objects without much
difficulty, using the ODL syntax, and at the internal level, the object-oriented
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DBMS model itself will decide how best to store and process data and the
relationships between them. Thus, the use of object-oriented DBMS is more
suitable for storing large amounts of data and complex relationships between
them.

For most modern programmers, a very important factor that speeds up
and simplifies development is the support of the OOP paradigm, which was
at the origin of the creation of the object-oriented DBMS object model. The
model supports basic OOP postulates such as polymorphism, inheritance, and
encapsulation:

Object-oriented DBMS

Object-Oriented Relational
Programming Database

Polymorphism Integrity

Concurrecy

Encapsulation Query Processing

Figure 2. Combining the principles of OOP and DBMS

The programmer develops in his familiar IDE environment and gets full
access to the DBMS at the level of the object-oriented DBMS object model.
In a relational DBMS, data translation is required when issuing from the
DBMS to the application and vice versa, so that the developer saves data from
the application level to the DBMS level, data translation is also required,
which leads to unproductive spending of server complex resources [6].

Practical development of application software using a DBMS usually
requires the software platform to support three important operational
characteristics:

o Integrity;

e Scalability;

e Fault tolerance.

Due to the similarity of the internal architecture of relational and object-
oriented DBMS, identical mechanisms are used to ensure these
characteristics. The main difficulty lies in the volume of stored data and
integrity control at the level of links between objects. To ensure referential
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integrity, object-oriented DBMS uses the storage of mutual references to
objects in order to avoid "hanging links".

In the architecture of modern object-oriented DBMS, there is a toolkit
that allows you to build cluster systems to ensure the required performance
and power of the DBMS. The scale limitations are related more to the power
of the server hardware and the correctness of the configuration, rather than to
software limitations. The same can be said about the fault tolerance of
configured cluster and distributed systems.

The presence of many probable points of failure of modern software
and hardware complexes is compensated by the reliability and redundancy of
equipment, settings for automatic transition between nodes of failover clusters
and mirror clusters. The correct configuration of all available mechanisms
usually ensures long-term uninterrupted operation of the DBMS and protects
data from complete or partial loss [7, p. 478].

5. Conclusion

The paper considers the main points of the object-oriented DBMS
technology, focuses on their strengths and weaknesses, which are important
for the entire development process and the final result when implementing
complex software projects.

Other things being equal, object-oriented DBMS provide more
development tools, does not require bidirectional translation of queries as
relational DBMS, when developing in OOP environments, it is object-
oriented DBMS that provides the highest development speed and most likely this
will have a positive impact on the timing and cost of project implementation. The
factors listed above indicate the expediency of using object-oriented DBMS.

At the same time, as with any other technology, with object-oriented
DBMS, there are limits and restrictions on application on certain types of
tasks. For object-oriented DBMS, such a limitation may be the simplicity of
the original task. For example, there is no need to implement on the object-
oriented DBMS platform if it is possible to perform the task using several
simple relational DBMS tables.

In each specific case, architects and technical specialists of the project
should deal with the feasibility of using a particular type of DBMS and make
an informed decision based on the implementation requirements and
technical specifications, plans for further development of the project,
consultations with the customer and, of course, their own experience.
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ABSTRACT
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Introduction

Machine learning is a branch of artificial intelligence. Using computing,
we design systems that can learn from data in a manner of being trained [1].
Machine learning allows the automation of human mental and physical labor,
as well as significantly accelerating the time it takes to complete tasks. In this
regard, nowadays machine learning is used everywhere.

Most scientific articles talk about potentially limitless possibilities of
machine learning (ML), but not much is mentioned about its problems and
shortcomings. However, there are many cases where ML models do not work
as expected.

Data leakage in machine learning is a model failure due to problems
with data, its order, uniqueness etc.

Data leakage causes

The most common cause of data leakage is an error in data preprocessing,
i.e. the inclusion of test data in the training data or the inclusion of the target
variable (which tries to predict the model) in the data on which the prediction
of that target variable is based.

Another common reason is the duplication of data. For example, if a
dataset contains user messages on some platform, duplicates can occur due
to spammers repeatedly sending the same message.

In addition, there is so-called implicit leakage. As an example, consider
time series - data that contains a time factor. In this case, the error occurs due
to the way the training and test sets are composed.

In some cases, identifying leaks is not very difficult. For example, if the
model is so good that it looks implausible, there is most likely a data leak. It
is possible that the model is not trained, but is simply finding a relationship
between the data and the target.

Another way to identify leaks is an exploratory data analysis, which
includes the use of statistical and visualization tools. This way, you can
identify data that is highly correlated with the target variable.

Data description

Kaggle provides a dataset containing information about the passengers
of the Titanic, which sank in 1912. The target variable is the passenger
survival rate. O if the passenger died and 1 if the passenger survived. Data
contains information about the age, sex, ticket, class of passengers, and other
statistical information. This dataset is one of the most popular datasets on
Kaggle, which is used for different competitions. The data is great for binary
classification; it will help to demonstrate different types of data leaks.
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Model description

Logistic regression is one of the most popular classification algorithms
by comparing the probability of belonging to a class with a logistic curve.
The goal of a logistic regression model is to understand a binary or proportional
response (dependent variable) based on one or more predictors [3]. The
algorithm is implemented in many data analysis packages including Scikit-
learn.

Results

In order to consider the problem of data leakage, the original dataset
was pre-processed to run the model. Comparative analysis is based on the
accuracy, F1 score, and ROC-AUC score.

Let's compare the original dataset with modifications for different data
leaks:

1. Put 25%, 50%, and 90% of the test data into the training data,
therefore forming data leaks of different scales.

2. Add to the original training data their duplicates (about 70%).

3. Add to the original data a parameter that points to the target variable.

In all datasets incorrect feature values were replaced, missing data were
minimized, and features that could not affect the training results were
removed. To train a linear model it is necessary to convert all the attributes
into numerical values and scale them. This is done using OneHotEncoding
and Standard scalar. The target variable is removed from the data for training
and comparing the results with the reference.

The table (table 1) shows metrics calculated on test data after training
with standard logistic regression parameters.

Table 1.

Metrics for each leak

Data type/ Accuracy | F1 | ROC-AUC
Metrics
Original dataset 83% 79% 82%
25% of the test data in the train 7% 62% 72%
50% of the test data in the train 78% 67% 75%
90% of the test data in the train 90% 82% 86%
Data duplication (70%) 91% 86% 89%
“Target feature” in the train data 91% 84% 88%

According to the table (table 1), as the percentage of mixing test and
training data increases, the quality of the model goes down, and then the
metrics begin to increase. This process can be associated with the fact that
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the model stops catching patterns in the data, loses its generalization ability,
and eventually overfits, simply remembering individual data. A similar
situation occurs with other types of leaks: the metrics are higher than on the
reference dataset, since the learning algorithm does not change for different
datasets, we can talk about unrealistic results for experiments with duplicate
data and target variables, this also indicates overfitting and unsuitability of
the model for predictions on new data. It is noticeable that data leaks can not
only degrade the learning capability of the model, but also make it potentially
useless; it seems that the metrics get closer to 100%, but based on other data,
the model will behave unpredictably because it does not perform the main
advantage of machine learning - independent search for patterns in the data.
To avoid such situations, it is possible to make attempts to avoid leaks.

Solution methods

The first step to minimize data leakage is to make sure that data do not
correlate with the target variable and that it does not contain information
predicted by the model. It is also important to separate training, validation,
and test sets of data.

Data normalization is a common practice. This is usually done by
dividing the data by their average value. Applying normalization to the
overall dataset causes information from the test set to affect the training set,
which ultimately leads to data leakage. Thus, any normalization should be
applied to the training and testing subsets in isolation. It is a good idea to split
the data set into three groups by adding a validation set in addition to the
training and test sets. The validation set allows us to fine-tune the model
parameters. This is performed before testing the model on non-viewed data.
After splitting the data into these groups, if data analysis (EDA) research
needs to be performed, it is reasonable to perform it only on the training set.

During working with time series data, a time limitation may be very
useful because it will prevent us from getting information after the prediction
point.

Also, we should do cross-validation training of the data to minimize
data leakage. There is a training set and an independent set that is partitioned
from the original data set. These dataset partitions are known as folds. The
model being estimated is trained on all but one of the folds. The process is
repeated until each fold is used for testing.

Conclusion

Data leakage is a pervasive issue in machine learning. A model is
trained with known data and is expected to work with previously unused data.
The model must generalize well, then it will have high quality scores. The
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data leak does not allow the model to do this at an appropriate level and
therefore leads to false assumptions about the model's ability to operate. To
achieve a reliable and generalizable model, you need to pay special attention
to the identification and prevention of data leakage.
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ABSTRACT

The safety of road transport, for every state, including the Republic of
Armenia, is the main component of the security system. The low level of road
traffic safety has a significant impact on ensuring the safety of the RA society.
According to UN data , every year 1.25 million people die and 50 million are
injured due to road traffic accidents worldwide. Studies have been carried out
on the etiology of road traffic accidents. They showed that as a result of the
increase in traffic intensity and the increase in the number of drivers, there is
an increase in traffic jams, which in turn leads to additional driver fatigue
and, in some cases, to sleep. There is a need to take some measures to prevent
traffic accidents due to fatigue and sleep. When studying such modern
systems, it becomes clear that they work by analyzing the actions of the driver
and the course of the car. Analyzing all this, the task is to develop a system
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that can prevent a traffic accident by analyzing the physiological characteristics
of a person. Studying them, it was decided to focus on the human pulse,
because when a person gets tired and falls asleep, changes occur in the body,
which, in turn, lead to a decrease in the number of pulse beats. It is proposed
to create a system that, by analyzing the number of heartbeats, will predict
human fatigue and possible sleep, take appropriate measures in time to reduce
the likelihood of a traffic accident. The presented system does not provide for
major changes in the design of the car, it can work in conjunction with the
systems that are currently in use. Feeling possible fatigue and sleep due to
special signals, the system will notify the driver about this, and after a while,
if the driver has not stopped and the data shows fatigue again, the system can
signal the currently existing systems and take actions to stop the car.

Keywords: traffic accident, fatigue, sleep, pulse beats, sensor.
Introduction. From 2011 to 2021, 38568 road accidents were registered

in Armenia, as a result of which 3543 people died and 55230 were injured.
The statistics for these 10 years are presented graphically below [1].

8000
6000 m2012
2013

5000
2014
4000 = 2015
3000 = 2016
2000 - 2017
1000 - m 2018
0. m 2019

Road Accidents Died Injured

Figure 1. From 2009 to 2019, statistics of road accidents registered
in the RA and injured as a result of them

Currently, the increase in the number of drivers and the sharp increase

in traffic volume have contributed to an increase in traffic jams, which in turn
leads to driver fatigue while driving, which causes an increase in the number
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of traffic accidents. Based on this, it is necessary to develop measures that
will help reduce the number of road accidents. Therefore, the development of
a system that will contribute to the cessation of driving at a certain level of
driver fatigue is an urgent task.

Conflict setting. The main cause of fatigue for most drivers is
incomplete sleep. 5-25% of all road traffic accidents are caused by driver
fatigue.[2] At the same time, road traffic accidents caused by driver fatigue
usually have more serious consequences than road traffic accidents for other
reasons. According to Ford experts, drivers who slept less than 4 hours were
11.5 times more likely to be involved in an accident. [3] Many experts
compare sleepy driving to drunk driving. Such a comparison is presented
below.

ACCIDENT DUE TO DRIVER'S DRUG CONDITION.

DREAM AT THE DRIVE

f

Loss of driver control due to intoxication. Loss of driver control as a result of falling
asleep.

[

Departure from the roadbed, rollover, collision, collision
with a pedestnan, roadway

Driving into oncoming traffic,
rollover, collision, collision with a
pedestrian, road structures, etc.

Figure 2. Drunk or sleep driving accidents. [4]
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In order to reduce the likelihood of all this, a system should be
developed that will make the driver feel tired and take the necessary steps to
prevent possible traffic accidents. Currently, there is an MKE fatigue
recognition system that determines driver fatigue based on driver control of
the steering wheel, vehicle speed, road markings, time of day, and other data.
However, this system does not take into account the biological characteristics
of the human body, which, if properly analyzed, can more accurately and
quickly predict fatigue.

Research methods. In the body during fatigue and after and during
sleep, certain changes occur. One of the main changes is the reduction in the
number of heartbeats. The number of pulse beats depends on age, gender,
body weight, etc. On average, the number of normal human pulse beats
ranges from 60-90. But depending on gender and age, it varies. All this is
presented in the table below.

Table 1.
Pulse beats according to sex and age [5]
Ade In a calm state During physical exertion
g men women men women
20-40 60-75 65-80 190-200 230-240
40-60 70-85 75-90 160-180 200-220

The number of heartbeats changes when a person begins to sleep. When
a person begins to sleep, his pulse can decrease by 1.5 times and reach up to
30 beats per minute.[6] That is, by analyzing a person's pulse, you can
understand the degree of fatigue and the likelihood of the driver falling asleep
at the wheel. To analyze the pulse, you need to understand how it can be
measured. Currently, there are optical sensors for measuring pulse beats,
which, using a light signal, can determine the number of pulse beats by the
reflection of light. This is shown in the following figure.
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‘ ' Sensor
P w

I SeneOr

Figure 3. Scheme of the heart rate sensor [7]

92



These sensors are small in size, suitable for installation in different
places, and they do not necessarily need to measure the pulse from the hand,
they can also be used to measure the pulse from the driver's fingers.

Research results. Thus, seeing the change in the number of human
heart beats and the best means for measuring them, you can start developing
a new assistant for cars that will warn of danger and help tired and already
sleeping drivers to stop. The main component of such an assistant is a heart
rate sensor, which must be installed in the steering wheel with appropriate
design solutions. Each driver holds the steering wheel differently, some do it
wrong. Such options for holding the steering wheel are presented below.

Figure 4. Handlebar grips [8]

To do this, the sensors need to be placed in the optimal parts of the
steering wheel where drivers hold the most. Light and sound signals will
become an integral part of the system. Thus, during the ride, the sensors will
measure the pulse beats and they will transmit them to the gateway via the
CAN system, where they will be analyzed. When the system detects a
gradually decreasing number of heartbeats, it will warn the driver about the
possibility of falling asleep by displaying the corresponding light signal on
the screen and emitting an audible signal. If the system notices that the
measurements are gradually deviating from the norm and the car does not
stop, then it takes appropriate measures to stop the car. This system can be
integrated into the MKE system, whose data can be analyzed in parallel for
more accurate analysis.

Conclusion. Thus, by developing and analyzing a person's pulse, one
can understand the degree of fatigue and the likelihood of sleep. With the
introduction of this system, based on the physiological characteristics of a
person, it will be possible to determine the degree of his fatigue and good
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health for driving and in case of failure to take appropriate measures to stop
the car, which in turn will lead to a reduction in the number of accidents.
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While developing a tourism product, tour operators answer a specific
question: what will be bought by a tourist? He is the one who does not pay
for accommodation but for new experiences, getting acquainted with some
new realia as well as for comfort and coziness. So the process of developing
a tourism product starts with studying its consumer properties, distinguishing
the most appealing features which are the key point in its working out and
marketing.

The following basic consumer properties have been developed:

e reasonableness, i.e. all the provided services must be conditioned by
the aim of the travel and related conditions based on the consumer’s demand;

o reliability, i.e. correspondence of a product to its advert, the true
information;

o effectiveness, i.e. achieving the maximum effect with the minimum
customers’ expenses;

e unity (wholeness), i.e. product completion, its ability to completely
satisfy tourist demand,;

e clarity, i.e. a product’s consumption and its targeting have to be clear
to a tourist as well as service staff;

¢ simplicity of exploitation;

o flexibility, i.e. ability of a product to adjust to another type of a
consumer and to be insensitive to service staff changes;

¢ relevance, i.e. ability to serve achieving one or several goals (for
example, recreation and learning), meeting a tourist’s demands.

The process of providing control of performing the above mentioned
features is first and utmost presupposes investigating the degree of a
customer’s satisfaction after the trip (polling, questionnaire survey, etc.).
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However the control of tourist services quality starts at the stage of the
product planning.

The importance of such quality as hospitality is doubtless as the most
accomplished product without hospitality seems impersonal and a traveler
will not be able to feel satisfied, his needs will not be met [1]. Hospitability
in tourism industry is a professional requirement, moreover, making people
feel welcomed is a specific skill.

Speaking about optimality of services, one should mention their direct
relevance to hospitality and underline its main features:

o correspondence of all types of services to the same level,

o correspondence of all services to the tour objective;

e targeting of the tour;

¢ in-advance approval of the service program;

o program flexibility (opportunities of services replacement);

o balanced services content as for the quantity of services provided,;

¢ lack of biased nature of service (discreteness).

The scope of the above-mentioned notions must be taken into account
at the primary stage of a product development. An improperly designed
product can be in little demand and even repel potential customers. Under the
conditions of severe competitiveness on the tourism market, it is a vital factor.
One should take into account the fact that one and the same tourist product
may be differently perceived, accepted in various market segments.

The process of a tourism product development is rather complex and
multi-staged, requiring systematic analysis and accomplishing a set of the
following conditions:

e carrying out market research in order to determine potential demand
for various types of travel products;

o distinguishing types, forms and elements of a product, its frequency
of provision;

o analyzing real expenses on working out and marketing perspectives
of a product;

o evaluating effectiveness and advisability of a product on the basis of
estimated expenditures and revenues.

The process of developing and marketing of a tourism product itself
includes a number of stages: creating and selecting ideas, working-out the
product’s concept and its assessment, developing marketing strategies,
analyzing its marketing opportunities (business analysis), designing the tour
program, evaluating economic effectiveness and viability of its marketing,
testing the product under the market conditions and finally its marketing.

Creating ideas presupposes the defining the destination. Surveys,
questionnaires, group debates, distinguishing consumers’ needs and demands,
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analyzing competitors’ products, statistics of foreign travels help to reveal the
most popular destinations, favorable seasons and serve as sources of new
ideas for designing advanced products. One should keep in mind that the
process of developing new products must be continuous. The main goal of
selective procedures is to define and exclude unmarketable ones. Short-listed
ideas should be developed into intention. One must not confuse the notions
of idea and intention. The product’s idea is just a general perception of a
perspective product while intention is seen as worked-out ideas presented by
notions significant for consumers. The consumer properties are defined by
usefulness and functionality of included good and services, their safety and
reliability as well as ability to satisfy tourists’ needs and demands [2].

The next step is the developing marketing strategy, i.e. developing go-
ahead marketing strategy for launching a new product to the market, which
includes the description of the target market, the volume of sales, the market
share and the target revenue for the first years (the first 3 years are usually
considered), price setting, marketing expenses for the first year of the
product’s sales and the system of its distribution. Finally, the marketing
strategy embraces the long-term prospects such as the volume of sales, the
target revenues and the strategies of marketing complex, in other words,
marketing mix.

The analysis of marketing opportunities or business analysis includes
the forecasted volumes of sales, expenses and revenues. The staff of
correspondent departments investigate the market trends, the existing
counterparts and their sales, make customers surveys, evaluate minimum and
maximum volumes of sales in order to forecast risks.

If the notion has passed business test, the product is being moved to the
following stage of developing. On the basis of thorough examination and
forecasting of perspective market demand a tour company should identify the
contents of their product, i.e.:

o the country of destination and the type of tourism;

¢ the season and the duration of the trip;

o the itinerary, defined by the aim of a trip;

e the number of individual and organized tours, their lay-out
according to seasons and months;

o the tour package and the level of services;

e avariety of basic and optional services can be also included;

e estimation of product’s economic effectiveness and advisability;

e product testing under the market conditions: promo tours, test tours,
trial sales, etc.

Trial marketing gives a company information necessary for making the
final decision, either to launch a new product or better not [3].
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Marketing of a tour package is a complicated set of activities including
signing up a contract with goods and services suppliers, getting a holiday
package and agreements ready, information support, booking and providing
tourists with travel tickets, insurance, training staff and organizing the tour
itself.

Making up a conclusion it should be noted that while developing a
tourism product one have to rely of the state standards, there are a number of
them and they are specific for a given country [4].

Certification is also worth mentioning as a vital part of developing a
product. The process of tourism services and holiday packages certification is
accomplished on the basis of a set of state standards and requirements and is
controlled by statutory provisions on certification and technical regulation [4].
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