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SECTION I. Chemical sciences (Xumuueckue nayxu)

btk JIroooss CepreeBna
KaHJIUJAT OMOJOTUYECKUX HAYK, PYKOBOAUTENb HAYYHOTO MOPA3ACIICHUS
baouu Ouabra Oserosna
JIOKTOP TEXHUYECKUX HayK, Hay4HbIN coTpyaauk HUW Guorexnonoruu

KemepoBckuii rocy1apcTBEHHbI YHUBEPCUTET

N3YYEHUE XUMHNYECKOI'O COCTABA
YT'OJIBHBIX OTXOJA0B

VYrosibHas MPOMBIIIJIEHHOCTh BKJIOYAET B C€0S HECKOJIbKO
3TanoB: JOObIYY yIJig, oOoramieHue yris, nepepaboTKy yrisd. OTH
IPOLIECCHl MPEANOIAraloT Pa3IMYHbIe TEXHOJOTHYECKHE MPUEMBI, B
3aBUCUMOCTH OT THIIA YTJIS [10 TPOUCXO0XKICHHUIO.

[[laxTHBIE  OTBajJbHBIE TOPOJIBI  SBJISIOTCS  MOOOYHBIMU
OpOJAYKTaMHu IpH J00bIYe U oboramieHuu yris. Yaie Bcero oTxoabl
N0ObIYM  yIJIi MPEACTABIECHbl  CIEMEHTHUPOBAHHBIMH  IOPOJaMU
[JIMHUCTOTO U MBUIEBATOTO COCTaBa - aJ€BPOJUTAMU U apTHIUTaMHU,
a TaKXe NeCYaHUKAMH U U3BECTHIKAMH.

B nocnennee necarunerve kak B Poccun, Tak u 3a pyOexkoMm
CTaJl0  TMOSABIATHCS ~ O0OpyJOBaHUE  (BHMHTOBBIE  CEMapaToOpHI,
THAPOIMKIOHBI, MHEBMaTU4YeCKHe (HIOTOMAIINHEI, (UIBTP-TIPECCHI,
GUABTPHI TIOJ JABJICHHEM), KOTOpOE MO3BOJIsIeT OoJiee dPHEeKTUBHO
oboraraTh MEJIKO3epHHUCTHIN 1u1aMm [3].

@unbTp mnpecca HAXOAAT IMIMPOKOE IPHUMEHEHHE B CaMbIX
pa3HbIX  OTpacisiX  HPOMBILUIEHHOCTH,  PYJI0-000TraTUTEIbHOM,
He(TEeXMMHUUYECKOU, MUIIEBOM U APYrUX s QUIBTPALUU PA3TUUYHBIX
BUJIOB CYyCII€H3UM, 11IJIaMOB.

OuUIbTP-NMpecc MO3BOJISIET OCYIECTBIATh MPOMBIBKY U OCYIIKY
ocajgka J0 pasrpy3kd, BHYTPH (PHIBTPOBAIbHBIX Kamep. DPuibTp-
opecc — 3TO NEPUOJMYECKH JICWCTBYIOIIEE YCTPOMCTBO IS
pazzieneHus AUCHEPCHBIX CHCTEM, COAEPKAIIUX KUIAKYIO U TBEPIYIO
da3pl — CycrneH3uid, IIIaMOB — MYTEM CO3JaHUsl THAPABINYECKOTO
JABJICHUS buabTpyemon cyOcTaHInU Ha CTaTUYECKYIO
(GUIBTPOBAIBHYIO MEPETOPOAKY BHYTPU HAOOpPA 3aMKHYTHIX, KECTKO
OTpaHUYEHHBIX (QUIBTPOBAIBHBIX KaMep C IMOMOIIbIO TOJIAIOIIETO
Hacoca. [lpm sTOM TBepmas Qaza 3amepKuUBaeTCd BHYTPU Kamep
(oOpa3yercsi Tak Ha3bIBa€MbId «KEK»), a xujkas ¢aza (puabTpar),



NPOHMKAsA CKBO3b (DUIBTPOBAJIbHBIE MEPETOPOJIKH, BBHITEKAET 4Yepe3
OTBOJHBIE KaHAJIBI.

Panee ObLTIO yCTAaHOBIIEHO, YTO aKTYaJlbHOM 3ajayueil SIBISETCS
Pa3pabOTKU HOBBIX KOMITO3UIITMOHHBIX MaTEPHAIIOB sl FEMOCOPOLIUU
B JICUCHUU OOJIbHBIX (DEHWIKETOHYPUEH U3 HEIOPOIroro 1 JIOCTYITHOTO
CBIPbs, B YaCTHOCTU OTX0J10B yryienoObruu [1]. Llenb naHHOM pabOThI
— ONPEENICHNE XUMHUYECKOTO COCTaBa OTXO/I0B YIJIe000TallleHusl, 15
JNAIbHEUIIIETO UX NMPUMEHEHUS JUISI OYUCTKH MPUPOJHBIX U CTOYHBIX
BOJIBI [2].

XUMHYECKAM COCTaB YrOJbHBIX OTXOHOB wu3ydanu MK-
CIIEKTPOCKONIMYECKUM MeTonoM ¢ nomoupro HMK-cnexkrpomerpa ¢
¢dyHkumerr npeodOpasoBanus DPypbe IRPrestige2l SM (Shimadzu,
Anonust). Pe3yapTaThl HM3ydYEeHUS] XMMHUYECKOI'O COCTaBa YIroOJIbHBIX

OTXOJIOB IPEJICTaBICHBI B Ta0HIIE 1.

B

Ka4yCCTBC

yriieo0oraiieHus,
npeanpusTusx KemepoBckoii o6actu:
— obpazen Nel — kek nipecc-hunbTpoB (maxrta [leppomatickas);
— o0Opasenr No2 — kek npecc-¢unbTpoB (pazpe3 TomycuHckuit);
— oOpaserr Ne3 — kek npecc-hunbTpoB (11axTa AHTOHOBCKas);
— obpazer;r Ned — OTXOHbl CHUPAIBHBIX CEMapaTopoB (IIaxTa
[lepBomaiickas);
— o0Opaserr N5 — kek npecc-hunsTpoB (maxTta bepe3oBckas).

IMOJTYYCHHBIC

Ha

OOBEKTOB HCCIEAOBaHUS BbIOPAHbI
yriienepepadaThiBarOIINX

Tabnuma 1 — XuMUYECKHil COCTaB yTOJbHBIX OTXOI0B

OTXO/IBI

Haumeno- MaccoBas 101 KOMIoOHeHTa, %
BaHUE Oo0paszernt Oo6pazen Oo0pa3zen Oo0pa3senn

KOMIIOHEHTA 11\13'91 1592 Obpasen Ne3 1594 1595
SiO, 77,0+£3.9 69,0£3,5 63,7+3,2 58,4+2.9 65,0+£3,3
Al,O3 10,0+£0,5 17,7£0,9 21,9+1,1 18,3+0,9 10,1+0,5
Fe,03 9,1+0,5 6,3+0,3 8,4+0,4 14,0+0,7 16,1+0,8
CaO 0,90+0,05 3,6+0,2 2,7+0,1 5,5+0,3 2,4+0,1
MgO 1,40+0,07 1,98+0,1 1,70+0,09 1,70+0,09 1,60+0,08
MnO 0,032+0,002 | 0,030+0,002 | 0,0150+0,0008 | 0,090+0,005 | 0,070+0,004
Na,O 0,23+0,01 0,70+0,04 0,60+0,03 0,59+0,03 0,85+0,04

S 0,43+0,02 0,65+0,03 0,100+0,005 0,34+0,02 3,8+0,2

TiO, 0,90+0,05 | 0,040+0,002 0,90+0,05 0,90+0,05 | 0,040+0,002




N3 Tabmuupl 1 ciaegyer, 4To B MUHEPAIBHOM COCTABIISIONICH
TECTUPYEMBIX YTOJbHBIX OTXOJIOB JIOMHUHUPYIOT TaKHE€ COCAMHEHMS,
Kak quokcun kpemuus (58,4-77,0%), okcun amomunus (10,0-21,9%)
U oKkcuj xkenesa (6,3-16,1%).
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SECTION I1. Biological sciences (buonozuueckue nayku)

Abdugafurova D.G.
Institute of Bioorganic Chemistry,
Academy of Sciences Republic of Uzbekistan

STRUCTURAL-FUNCTIONAL CHROMATIN DISTURBANCES
IN THYROID CELLS IN THE AGING PROCESS

Aging is a multifocal, multi-causal process. It occurs in different
cell structures:  in the nucleus, membranes, mitochondria, etc. There
are differences in the aging of different cell types. They are largely
determined by the specificity of the function of cells, which depends
on the characteristics of the biochemical and molecular genetic
processes in them. Aging occurs simultaneously in all organs and cells
of the body, so we decided to study the molecular mechanisms of the
aging process on the cells of the thyroid gland. Among the modern
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theories of aging, based on the assumption that DNA is the main
target in a cell, somatic mutation theory is dominant, according to
which aging is the result of the interaction of various endogenous and
exogenous damaging interactions of agents with the genetic material
of the cell and the gradual accumulation of random somatic mutations
in the cell genome. Damage to the nuclear and mitochondrial DNA of
somatic cells, such as point mutations, deletions and rearrangements,
leads to the activation or inactivation of specific genes involved in
such key cellular processes as cell cycle regulation and growth
control. The accumulation with age of such mutations in various
organs and tissues is the main factor determining the development of
aging and age-related pathology. Changes in chromatin can play a
major role in age-related changes in the regulation of gene expression.
In our studies, a study was conducted of structural and functional
changes in chromatin during cellular aging in various forms of thyroid
pathology. It is known that age is one of the significant risk factors for
the development of thyroid diseases. The study of the content of the
TG gene sequences in the DNA fractions showed that in the DNA
fraction I, the content of the TG gene sequences decreases by 2 times
compared with the control in the elderly (75 years old). Based on the
data obtained, we concluded that with age, the function of the thyroid
gland changes significantly and the presence of a particular pathology,
in particular, the nodular euthyroid goiter may accelerate the aging
process. Cellular aging is accompanied by various chromosomal
changes: a violation of the number of chromosomes, intragroup
variations in the number of chromosomes, structural changes in the
chromosomes, the appearance of marker chromosomes - aberrations.
Cell aging may be associated with the appearance of spontaneous
chromosomal aberrations. Chromosomal instability during aging leads
to the appearance of a large number of cells with various quantitative
and structural disorders that occur during chromosomal aberrations.
Aging can be defined as the increasing likelihood of degenerative
diseases (cancer, autoimmune diseases, cardiovascular pathology, etc.)
and death. Structural aberrations of chromosomes are related to the
type of genetic disorders that undoubtedly contribute to the
multifactorial process. We carried out a cytogenetic analysis of
chromosomal aberrations at the metaphase stage of mitosis of
peripheral blood lymphocytes in young people (18 years and 24 years)
and the elderly (54.59 and 75 years). It has been established that with
a nodal euthyroid goiter in a patient at the age of 75 years, small
chromosomal aberrations are observed. It was shown that in patients
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aged 75 years without thyroid gland disease, single asymmetric
chromosomal translocations are observed. DNA methylation is a
physiological process that controls epigenetic inheritance and gene
expression. But this process can be disrupted and aberrant methylation
of CpG islets is one of the reasons underlying the changes observed
during aging and the formation of cancer cells. We have shown that
the activity of methyltransferase decreases in thyroid cells during
aging, which leads to hypomethylation. The reasons for the detected
DNA nonmethylation with age are not fully understood. In principle,
this fact can be explained by the possible age-related decrease in the
donor's CH3-group (SAM) content in the cell, changes in the activity
and specificity of the DNA methyltransferase action, as well as age-
related changes in the chromatin structure, which lead to a violation of
the availability of methylated DNA sites for DNA methyltransferase.
We have shown that one of the reasons for the lack of methylation of
the DNA molecule during aging is a decrease in methyltransferase
activity. A characteristic feature of aging is the internucleosomal
degradation of chromatin DNA. Chromatin DNA is fragmented into
the internucleosomal regions. It is assumed that the degree of
continuous degradation of chromatin DNA reflects the physiological
state of the organism. Our research has shown that in the DNA of old
people there is a strong internucleosomal degradation of DNA, while
in the DNA of young patients there is a weakly pronounced
degradation of DNA. In order to understand the causes of the
internucleosomal degradation of DNA, we studied the properties of
topoisomerase Il during cellular aging. The obtained data showed that
the DNA of young people actively replicates, in contrast to the DNA
of old people, where the DNA replication process is very slow, i.e.
DNA replication in old people is impaired in the initial stages of this
process. Based on our results, we concluded that these data
complement or prove the telomeric theory of aging. Thus, in this
work, a thorough analysis of the molecular mechanisms of cell aging
was carried out. It has been shown that the function of the endocrine
system, in particular of the thyroid gland, changes significantly with
aging. This is manifested by a change in the level of thyroid hormones
and a change in the sensitivity of target organs to their regulatory
action. The thyroid regulation of metabolic processes is reduced due to
the weakening of the activity of the thyroid gland and the reactivity of
the tissues. The interaction between the endocrine glands is also
disrupted, which causes a complex restructuring of the entire system
as a whole, leading to hormonal imbalances and the emergence of
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various age-related diseases, which in turn aggravates the aging
process. Detailed studies of age-related changes in the DNA molecule
were carried out, since they are essential not only for understanding
the molecular mechanisms of aging, but also have practical
significance. We have shown that the balance maintained in the cell
between the occurrence of DNA damage and their repair in the
process of aging is severely disturbed, which leads to the appearance
of age-related diseases. It should be noted that the results of this work
are evidence of the interrelation of the molecular-cellular aspects of
the problems of the biology of longevity.

Age-related damage to the DNA structure is one of the leading
molecular mechanisms of human aging, together with a limited
number of cell divisions, the most promising in the near future is the
search for ways to activate different DNA repair mechanisms.

Thus, it is assumed that the age-related reorganization of the
genome, caused by telomeres shortening, activation of mobile genetic
elements and defects of DNA repair systems, is the basis of the cell
aging process. Such genetic instability of somatic cells suggests a
profound effect on gene expression, leading to the genetic and
epigenetic changes described above, which causes degeneration and
atrophy of cells and tissues. The latter, in turn, is the cause of aging of
the organism as a whole. The elucidation of the fundamental
mechanisms of aging remains one of the most important and complex
problems of modern biology, the solution of which will be of great
practical importance for elucidating the mechanisms of the onset and
development of age-related diseases (cardiovascular, cancer, diabetes,
cataracts, etc.) and for developing ways their prevention and
treatment.
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SECTION I1l. Earth Science (Hayxu o 3emne)

Ovsepyan A. E.
PhD, Associate Professor, Southern Federal University

PRIORITY FACTORS DETERMINING THE BEHAVIOR
OF MERCURY IN WATER BODIES (BY THE EXAMPLE

OF THE NORTHERN DVINA RIVER MOUTH AREA)

Mercury and its compounds are substances of the first class of
danger and are recognized as one of the priority pollutants of
modernity, the application of which in various industries is strictly
regulated [1, 2]. At the same time the interest of re-searchers and
international organizations to the study of the behavior of this metal in
the environment also increases [3-5]. For the Northern regions of the
planet, according to studies of lake bottom sediments, soils and tissues
of the organisms revealed that the current concentrations of mercury
in average three times higher than in pre-industrial times [2-5]. Given
the particular vulnerability of the environment of the Arctic and
subarctic, as well as the special natural conditions of the North,
promoting increase mobility of heavy metals, it can be argued that
even the background mercury concentrations in reservoirs can pose a
serious danger for hydrobionts and man as the highest step of the
trophic chain.

In connection with the foregoing, of particular relevance
acquires the objective of this work, which is consists in determining
the influencing factors, criteria and indicators for modeling the
behavior of mercury in water bodies (on the example of the estuary
region of the Northern Dvina river).

For the purposes of modeling the processes of migration and
transformation of mercury in the waters of the Northern Dvina, the
zoning of the mouth area was carried out in terms of mercury content
in bottom sediments [6, 7], surface and bottom water horizons [8, 9].
This allowed us to clarify the boundaries of the sections, which in our
model correspond to the following stations (table 1):
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Table 1. Zoning of the Northern Dvina River mouth area by the content
of total mercury in bottom sediments, surface and bottom water horizons

Site
number

Name

Territorial
location
boundaries

Description of the site

1.

«Priustevoy»

The mouth of the
river. Pinega —
Novodvinsk

The length of 85 km.
Relatively uncontaminated part
of the river, low concentrations
of total mercury in water (up to
0.09 ug/l) and bottom
sediments (up to 0.05 pg/g),
absence of large enterprises
discharging sewage into the
river

«Centraly

Bakaritsa —
village
Lapominka

The length of 40 km.

The site, which includes a
catchment from the cities of
Arkhangelsk, Novodvinsk, etc.
The presence of large
enterprises, shipyards, ports.
The presence of relatively large
islands, playing the role of
mechanical barriers. Content of
the total mercury in water is up
to 0.27 pg/l, in bottom
sediments up to 0.37 ug/g

«Primorsky»

«Murovie stvori»
— the sea border
(8-meter isobath)

The length of 9 km. The zone
of the most active contact of
river and sea waters, the
concentration of total mercury
in water is up to 0.01 ug/l, in
the bottom sediments — up to
0.22 ngl/g

The boundaries of the sites were

revealed by relatively sharp

changes in the concentrations of all forms of mercury migration in the
region in water and bottom sediments. Each of these sites is
characterized by its hydrochemical, hydrological conditions, as well as
the conditions for the arrival, distribution and migration of mercury in
the water column [8, 9].

For each of the selected sites, priority factors that influence
mercury behavior have been identified.
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Investigated the behavior of mercury in water this object has
allowed to identify the main factors governing the processes of
migration and transformation of mercury:

For the water: Water temperature; Salinity; Oxygen content; the
content of fulvic acids; Hydrodynamic activity.

For the bottom sediments: The concentration of organic matter;
Sulphur content; Chlorides content; the nature of sediments (grain-
size, elemental composition, microbiocenosis); Eh.

The simulation results revealed that the predominant inorganic
compound in terms of the mouth of the Northern Dvina is the
dichloride of mercury. In relatively few cases, the conditions for the
presence of the forms of Hg(OH), and HgCl,>. In the range of salinity
variation from 12.35 to 19 %o (pCl 0.75, chloride content from 6300
mg/l), the predominant form of mercury is HgCl,*". In river waters of
the Delta with S<1.24 %o (chloride content less than 540 mg/l) and pH
values of 7.78 up to 8.09 dominant form of finding the metal complex
IS Hg(OH),. In all other cases, the dominant form of dissolved
inorganic mercury in the mixing zone is HgCl,. It is important to note
that salinity is the priority factor influencing the forms of mercury
finding, since the pH varies within a given water body in a fairly
narrow range of values.
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(P 2
Caituenko JI.A., ‘badanenxko H.A.
'KaHIUTAT TEXHUYECKHX HAYK, “MATHCTP
Cankr-lleTepOyprckuil ropHbI YHUBEPCUTET

OLHEHKA 99PEKTUBHOCTHU PEAJIM3ALIMU TEXHOJIOT'UHN
ASP -3ABO/THEHMA IIJIACTA I1PU PASPABOTKE
HE®TAHBIX MECTOPOXJIEHU POCCUU

Annomayusa (Abstract). O6bekTOM UCCIIC/IOBAaHUN SIBIISICTCS
texHosorust ASP-3aBOHEHUS - MPOIECC 3aKaYKU B TUIACT KOMIUIEKCHOTO
pacTtBopa, BKitouatomero I[IAB, momumep u comy. B pabore packpeita

CYILIHOCTb TEXHOJIOTUH, IpOaHaIN3UPOBAHA MEPCIIEKTUBHOCTD
NpUMEHEHUsT Ha MecTopokaeHusx 3amagHou Cubupu. Ha mnpumepe
"3umuero"  HEQTAHOTO  MECTOPOXKICHHS  TPOU3BEACHA  OIEHKA

TEXHOJIOTUYECKON U SKOHOMUYECKON (P(HEKTUBHOCTH METOJIa U BBHISBIICHBI
OCHOBHBIE TIPUYMHBI, clAepKuBaromue pa3utue ASP-3aBonHeHuss Ha
pPOCCUHCKUX 00BeKTaxX. Pe3ynbTarhl MpOBEACHHON pabOThl MOTYT OBITh
WCIIOJIB30BaHbl MpU MpoeKTHUpoBaHUU ASP-3aBojHEHUsST Ha POCCUNUCKHUX
MECTOPOXKICHUSIX.

Knrouesvte  cnosa  (keywords): pa3paboTka  He(TIHBIX
MECTOPOKACHUM, METO/IbI TOBBIIICHUS HEPTEOTauH, (PU3UKO-XUMUYECKUE
MeToabl, ASP-3aBoiHeHNE
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Beryniienue

CeromHsi OCHOBHBIMH TpoOjeMaMu B He(TSIHOW oTpaciau
CTaHOBSITCSA pocT o0bemMa  TPYAHOW3BJIEKAEMBIX  3aIacos,
YAAIEHHOCTh ~ PErMoHOB  JIOOBIUM,  POCT  YWCIa  3peibIX
MECTOPOXKACHUM, HAXOJAIIUXCI Ha Tpeaenax peHTadeIbHOCTH
pazpabotku u T.1. B Poccum Oosnbmiasg yacTe 3penbiXx HEDTIHBIX
MECTOPOXKACHUNA  pa3paldaThlBa€TCs € IMOMOIIBIO  TEXHOJIOTUU
oObryHOro 3aBogHeHus. Ilpu ee ucnonszoBanuu 10 60% 3amacos
u3BJeKaeMoOl HedTH ocTaeTcs B Iiacte. B Takux ycioBusX moadop
a¢dexTuBHBIX  MeToAOB  yBenuueHus — Hedreormaum  (MVYH)
CTAaHOBUTCSI OJHOM W3 TMEPBOCTEMEHHBIX 3a1a4d KommaHui. Ocoboro
BHUMaHHUS  3aCIIy)KUBAIOT  TEXHOJOTHH  (U3UKO-XUMHUYECKOTO
BO3JICMCTBHS HA IUIACT, CPEAUM KOTOPHIX OJHUM U3 CaMbIX
NEPCHEKTUBHBIX HampaBiieHU siBisiercs ASP-3aBojHEHuHE II1acrta
(ASP - Alkaline Surfactant Polimer). ASP-3aBomHeHue - 3akauka B
IJIACT BBITECHSIONIETO areHTa CJI0XKHOTO COCTaBa, BKJIIOYAIOIIETO
MOBEPXHOCTHO-aKTUBHOE BeliecTBO (ITAB), menous u noaumep.

Ceituac B Poccum cylecTByeT Julllb OJHO MECTOPOXKICHUE, T
tectupyercss ASP-3aBogHeHue - 3amajHOCAIBIMCKOE. AHAIN3
NUJIOTHOTO TIPOEKTAa Ha JaHHOM OOBEKTe TMoKazaj, u4To C
TEXHOJOTUUYECKON TOUKH 3peHHUsT MeTOJ 3(P(DEKTUBEH - COTJIACHO
nporroszaMm npupoct KMH mpessicut 7% [1].

B xone u3yudeHus OnmyOJIMKOBAaHHBIX PadOT IO HCCIETYEeMOM
TEXHOJOTUM CHIeJIaH BBIBOJ, YTO, B OCHOBHOM, B HHUX MPHBEICHO
OTMHMCaHUE CaMOW TEXHOJIOTUH, METOAUKH T0100pa COCTaBa PEareHTOB
Y aHAJIW3 ONbITa pealv3alydd METOJAa, HO HE PACKPBITHI IMPUUYUHBI
cmaboro pazsButusi merona B Poccuu. Llenb nccienoBanus - B Xoje
IPOCKTUPOBAHUS  TEXHOJOTMM HAa  OAHOM U3  Poccuiickux
MECTOPOXKACHUN OMpPEJEIUTh MPUUYUHBI, CICPKUBAIOIINE PA3BUTHE
texHojoruu ASP B Poccun.

«3uMHee»  HePTAHOE  MECTOPOXKICHHME  HAXOJMWTCS  Ha
3aBEPILIAIOIICH CTaJNH pa3paboTKH, cpeaHee 3HAYCHUE
obBogHeHHOCTH - 95%. AHanu3 mOpUMEHSIEMBIX Ha €ro OoOBEeKTax
reoJjioro-texuudeckux mepomnpustui (I'TM) mokasan, uyto Haubosee
BBICOKYIO 3()()eKTUBHOCTH JTaI0T METOAbI HANPABJICHHBIC HA CUCTEMY
nojiCp>)KaHusl  TUIACTOBOTO  JABJIGHHS,  4YTO  TMOJATBEPXKIAcT
aKTyaJIbHOCTh peanu3anun ASP-3aBoTHEHUS.

[TapameTpsl 00BEKTa, paccMaTPUBAEMOIO JUIsl TECTUPOBAHUS
TE€XHOJIOTUH, COOTBETCTBYIOT KpUTEpUSIM mpuMeHuMoctu ASP-
3aBoaHeHus. [Ipu BbrIOOpe Ha OOBEKTE yuacTKa, IJI€ HEOOXOJAUMO
peanmm3oBaTh TexHOJOTHIO ASP ObUT TIPOBENCH aHAN3 3aBUCUMOCTHU
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CTENIEHU BBIPAOOTKM 3amacoB OT OOBOJHEHHOCTHM U IOCTPOEHa
HOMOI'paMMa B OCSIX «HAKOIUICHHBIM BojoHedTssHOU (pakTop (BHD) -
OOBOJTHEHHOCTh, KOTOpBIE TIOKa3ajld, YTO B TMEPBYI OYEpelb
HEOOXOJIUMO  paccMaTpuBaTh 30HBI, TJ€ OOBOJHECHHOCTh, U
HakoryieHHbli BH® Bplie cpeqHux 1o OOBEKTY 3HAYEHUM.
OcraTo4HbIe 3amackl HA HUX HEBEJIWKH U UMEIOT B OCHOBHOM IIPHUPOTY
MJICHOYHOW HEe(PTH, OIBMKHOCTh KOTOPOH MOKHO YBEIIMYUTH 3a CUET
ASP-3aBoHeHUS.

[Ipu mogbope CKBaXUH-KAHAMJATOB IJIsi MHJIOTHOTO Y4YacTKa
peanuzanuu ASP-3aBOJIHEHUS pacCMaTPUBAINCH THAPOAMHAMUYECKU
000CO0JIEHHBIE YYAaCTKH U3 OJHOM MJIM HECKOJBKUX HAarHETaTeIbHbIX
U J00BIBAIOIIUX  CKBOXHWH. bBBUIO  TPOBEPEHO  OTCYTCTBHUE
MEXIUTACTOBBIX M 3aKOJIOHHBIX IIEPETOKOB, a TaKXKe BIHMSIHUE
MOJIOMIBEHHBIX BOJI Ha POCT OOBOAHEHHOCTH. B pe3ynbrare mydmmm
KaHIUJIATOM JIJII TECTHPOBAHMS TEXHOJIOTMHM OKAa3aJiCsl y9acTOK W3
OJTHOM HarHeTaTEIhbHOW CKBAXKHMHBI W TPEX MTOOBIBAIONIUX CKBAKHH

(puc.1).

Pucynox 1. JIuHuuM TOKa OT BEIOPAaHHON HarHeTaTeNbHON CKBaYKUHbI
(M3 TUAPOTMHAMUYECKONU MO/IEITH)

CrnenymomuM 3TarnoM Tociae BbIOOpa MHJIOTHOTO YYacTKa,
ABJIsIETCS ToA0Op peareHTOB. J[ns mombopa peareHTOB HEO0OXOIUMO
MPOBOAUTH J1a0OpaTOpPHBIE HCCIEAOBAHUS C KEpHAMHM, HEPThIO U
MJIACTOBOM BOJIOM paccMmaTpuBaeMoro ooOnekra. B pganHOM ciydae,
MPOBEJICHUE DKCIIEPUMEHTOB HE TMPEJACTABISAIOCh BO3MOYKHBIM.
[Toatomy mmst  omenku dddektuBHoCcTH ASP-3aBOgHEHUS Ha
MUAJIOTHOM YYacCTKE PAacCMOTPEH COCTaB, KOTOPBIM Jand XOpOIIue
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pe3ynbTaThl

npu

peain3annu

TCXHOJIOTMH

Ha

Ipyrom

MECTOPOXKIEHUU (CXOXKHUM IO Xapaktepuctukam c "3umaum"). B
WCIIOJIb30BAJIN

Ka4uC€CTBC

ITAB

cyibpoHaThl, B
NOJIMAKPWIAMHJI, Takke Oblia Jo0aBieHa coja U M300yTHIIOBBIN

CIUPT.

Kau€CTBC

BHYTPEHHHE

noiuMmepa -

oJie(uHOBBIC
TUJIPOJIN30BAHHBIN

Ilepen HemocpeACTBEHHBIM OIPEAEICHUEM TEXHOJIOTHMYECKOU
3¢ (peKTUBHOCTH pacTBOpa ObLIM BBIYUCIEHBI OCHOBHBIC MapaMeTpbl
3aKauyKH, MOJyYEHHbIE pe3yJIbTaThl pacueTa MpUBEIEHbI B Tabuuie 1

[2].

Tabnuma 1. Pacuer ocHOBHBIX mapaMeTpoB 3akaduku ASP-otopouku

[Tpuemu- O0BeM Bpewms O6mmit | OOt | OOmui OO0mumi
CTOCTb OTOpPOYKH, | 00pa3oBa- | pacxoja | pacxol | pacxon pacxon
CKBaKHHBI M Hus oto- | [TAB, T | momu- | memouu, | copacTBO-
, MS/CYT POYKH, CyT Mepa, T T puTens, T
200 63921,42 320 627,2 224 1792 1792

JUisi  OLIEHKM NOTEHUUMAJIbHO W3BJIEKAEMBIX 3alacoB IpHU
peanu3anui  OOBIYHOTO 3aBOJHEHHUS /10 KOHIA pa3pabOTKH ObLIN
IIOCTPOEHBI MHTETPAJbHBIE XapaKTEPUCTUKU BbITecHEHUA [3]. Ha
pUCYHKE 2 TMpEeJCTaBl€HA OJHA W3 XapaKTepUCTUK BBITECHEHUS C
HanOOJIBIIUM KO3(P(PUIUEHTOM KOPPEIISLIIHU.
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PucyHnok 2. HTerpaibHas XapakTepUCTUKA BBITECHEHUSI CKBAXKUH
o meroay Ca3oHoBa
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[lo mojydYeHHBIM XapaKTepUCTUKAM BBITECHEHHUS JIaHHBIX, a
TaK)K€ M3BECTHOM BEIMYMHE HAYAJIbHBIX M3BIEKAEMBIX 3aMlacoB IO
paccMaTrpuBaeMoMy OJIOKY ObLI C/€NIaH BBIBOJI, YTO JIOMOJHUTEIHHO
BO3MOXHO  JOOBITH eme okojgo 19 Teic. TOHH  HedTH.
Texnonornueckuii pacuer spdextuBHocT ASP-3aBOmHEHHS  ObLI
OCHOBaH Ha aHAJINW3€ KaNWUIIPHOIO YKCIA, OLEHKE CHIKECHHUS
OCTAaTOYHON HE(PTEHACBHIIIEHHOCTH W YyBEIMYEHUS Kod(pduimeHTa
BbITecHEeHUsA. g ompeneneHus 3¢@dexra OT 3aKaukd aKTUBHOIO
pacTBopa OBUIM HCHOJIB30BaHBl JuddepeHnralIbHble YpaBHEHUA,
XapaKTepU3yIOlMe MPOIECC BBITECHEHUS HEPTH U3 BBIJCICHHOTO
o0BeMa IJacTa, C y4eToM ux ajacopOumu Ha nmopoje [2].

VYpaBHeHue OanaHca KOHIIEHTPALUU 3aKaYMBAEMbIX PEareHTOB B
HACBIILIEHHOM pacTBOpE:

dc q dc

dt m-2-1‘t-]-(1+a)-r.;: ’ (1)

r1ie C - KOHIICHTPAIUs PEareHToB J.e1; M - MOPUCTOCTh, A.e1; h
- a¢exTUBHAsA HEPTEHACHIILICHHAs! TOJNIIWHA , M; t - BpeMs 3aKauku
pEareHToB, C; I - MOJIOKEHNE OTOPOUYKH B IIJIACTE B pacCMaTPUBAEMBbII
MOMEHT BPEMEHU, M;

Ha ocHoBe ypaBHenusi (1) ObuM momydeHbl (QOpMyIbl MJis
BBIYHMCJICHHUS] CKOPOCTHU JBIKCHHUSI OTOPOYKH B TUIACTE B YCIOBHUSX
IJIOCKOpaaanbHON (QUIbTpAllMd M pacueTa BPEMEHH MOAX0Ja
dbponTa peareHTOB K JuHUM oTOOpa [2]. B pesynabrare ObLIO

YCTAHOBIIEHO, YTO MIPOU30UIET CHWXEHUE OCTaTOYHOU
HedrenacoimeHHoCcTH ¢ 0,31 npu o6bryHOM 3aBOgHEHUU 10 0,17 mpu
ASP - 3zaBognenun. Ilpupoct m100bIUM 3a CYET peaau3aluu

TEXHOJIOTMH COCTaBUT OKOJIO 17 Thicsy TOHH, cinegoBareabHo KMH
BOo3pacteT Ha 3,6%. OtmeHka mpupocTta JOOBIYM OIEHHWBAIACh MyTEM
MOCTPOCHUS MHTETPATIbHBIX ()OPM KPHBBIX MaJcHUS 1e0UTOB [3].

Takum o6pa3zoM, meton ASP-3aBOJHEHUSI JT0Ka3bIBAET CBOIO
TEXHOJOTUYECKYI0 A(PGEeKTUBHOCTh, HO TMPOBEJACHHAs OIICHKA
peHTa0ETbHOCTH BHEAPEHUS MpoekTa Ha "3uMHEM'" MECTOPOXKICHUHU
MoKa3aja OTPHUIIATSIbHBIN pe3yJbTaT. AHaJIW3 YYBCTBUTEIBHOCTH
npoekta ASP-3aBogHEHMS IMOKa3all, YTO HaWOOJbIIEe BIUSHUC Ha
BEJIMYMHY YHUCTOTO AUCKOHTHpoBaHHOro goxoaa (YJIJI) oxasbiBaeT
BBIPYYKa, a CJICJAOBATEIbHO - 00beM M00buM HedTH, IIeHAa Ha Hee, U
ce0eCTOMMOCTh, UYTO TOBOPUT O BBICOKOW POJM BEJIMYMHBI 3aTpaT
(puc.3).

AHalM3 CTPYKTYpHI 3aTpaT IMO3BOJIMJI BBISIBUTH, YTO OCHOBHAsI
UX JOJIsI TIPUXOJMUTCS Ha 3aKylKy M JOoCTaBKy MMmopTHbIX [TAB, a
TaKke CIeUAIM3UPOBAHHOTO 000PYI0BAHUS.
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PucyHok 3. AHanu3 4yBCTBUTENBHOCTH BennuuHbl Y11 nmpoekra

C 1menpl0 TIOMCKA pEIIEHUS MPUBEACHHBIX  MpoOieM
MPOAHAIM3UPOBAH OMBIT MCTHOJIb30oBaHus TexHojoruu ASP B Kanane
u Kwurae - OCHOBHBIE MECTOPOXKIEHHUS MO TapamMeTpaM CXOXHU C
MectopoxaeHusaMu 3anagHoit Cubupu. B Kutae 8 mnmmIOTHBIX
npoektoB ASP-3aBogHenus nokazanu npupoct KMH 6onee 20%, uto
MO3BOJIMJIO PEATM30BBIBATH MTOJTHOMACIITAOHBIE MPOEKTHI TEXHOJOT MU
C TpupocTOoM J00buM OoJsiee 2 MuiH. ToHH HedgTu. B Kanane B
pe3ynbpTaTe mpuMeHeHus TexHojgorun ASP- 3aBogHeHUsT Ha O00BEKTE
David B TteucHue 20-1eT yaanoch AOMOJHHUTEILHO H3BieYb 10 20%
octatrouHoil HedTH. CHIDKEHHS CeOECTOMMOCTH H00buM HepTH B
Kurae ypanoce mgoctuys Ojaromaps HaJIUIHIO CcOOCTBEHHOTO
npou3BojicTBa xuMmpearentoB. B Kanane, kpome TOrO, NMpUMEHUIU
MOJYJIbHBIE€ YCTAHOBKHM CMEIICHHUSI PEareéHTOB, KOTOPBhIE BO3MOXHO
NepeMEIATh U UCITOIb30BaTh HA IPYTUX y4yacTkax [4].

Ha ocHoBe MomenupoBanms TexHosorun ASP-3aBogHeHHs Ha
«3uMHEM» HEPTIHOM MECTOPOXKIECHWU OblIa J0Ka3aHa €ro
TexHosiorudeckass 3¢pdexkTuBHOCTE. HO CymecTBYIOT OrpaHUYCHUS
MPUMEHUMOCTH METOJ[a, CHUXKAIONHNE PEHTA0eIhHOCTh, B OCHOBHOM
OHM CBSI3aHBl C TPOU3BOACTBOM PEAareéHTOB M TEXHOJOTMYECKOTO
obopynoBanus. O0wenuusas onbliT Kananel m Kuras m pe3yiabTaTel
NPOBEACHHBIX HWCCIEAOBAaHWNA  NMPHUXOAUM K BBIBOAY, UYTO  JUIS
s dexktuBHOr0  BHeApeHUss ASP-3aBOJIHEHHST Ha  POCCHUHCKHX
MECTOPOKIACHUIX HEOOXONMBI KOMILIEKCHBIC MEpBHI,
NPUOPUTETHBIMA W3 KOTOPBIX JOJDKHBI  CTaTh:  JIOKAJTW3aIlus
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IIPOM3BOJICTBA PEAreHTOB W 00OpYIOBaHUS Ha Teppuropun Poccum,
Pa3BHUTHE UCCIIEIOBATEIHCKUX IICHTPOB U BBEICHUE HAJIOTOBBIX JIBTOT.
[Ipy KOMIIJIEGKCHOM PEIICHUH OMHCAHHBIX MpoOjeM BHeapeHue ASP-
3aBOJIHEHMSI BO3MOKHO HA POCCHUUCKHX MECTOPOXKICHUAX. Y CIeITHas
peanuzanusi TOJBKO OJHOTO MOJHOMACIITAOHOTO MPOEKTa MPHUHECET
NpUOBLIL TOCYAAPCTBY OKOJIO 74 MIpA. pyOJieil.
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SECTION IV. Engineering (Texnuueckue nayxu)

19KuBoHOCHOBCKAs .M., “Tanmosa A.P.
'Acrmpant, “MarucTpanT
CamapcKkuil HalMOHAJIBHBIN HCCIIEI0BATENbCKU YHUBEPCUTET
umenu akanemuka C.I1. Koponéra

PA3PABOTKA MATEMATHYECKOH MOJEJIM U3MEPEHUI
JIASJIEKTPUYECKOM ITPOHUIIAEMOCTH
N IMMPOBOIUMOCTHU KOHTPOJIMPYEMBIX CPE/{
B IIMPOKOM JUAIIA3ZOHE YACTOT

JIroGass cpema  XapakTepusyeTrcsi CTpPOro  OMpeaesieHHOMN
COBOKYITHOCTBIO MapamMeTpoB |, O, & , 3aKOHbl U3MEHEHUSI KOTOPHIX
HE SBJISIIOTCSL TPOU3BOJIBHBIMHU, a OIPEICSIOTCS YpPaBHCHUSIMHU
Makcgemna. B swmreparype [1-2] wumeroTcs  cBeleHHs 00
UCCIICITOBAHUM YaCTOTHBIX 3aKOHOB HW3MEHEHHUS |, 0 U &, Ha
pPa3IMYHBIX YPOBHAX. OTHU HCCIEAOBaHUA BECbMa Pa3pPO3HEHHBI.
W3BectHbl Takke wuHTerpanbHbie (opmynbl  Kpamepca-Kponwra,
KOTOPbIE  HE  YYUTBIBAIOT  JKCHEPUMEHTAIBHO  JOKA3aHHYIO
B3aUMOCBSI3M O W & . AHaIM3 pe3yibTaTOB OMYyOJUKOBAHHBIX
HKCIEPUMEHTAIBHBIX M TEOPETHUUYECKUX HCCIICIOBAHUMN IMOKa3all, 4YToO
3aBUCHMOCTH |i, O M & Da3lIMYHBIX CPEX OT 4aCTOTHI B AuanasoHe 0

13 .
- 10 't UMEeTrOT BU, TOKA3aHHBIN HA pUCyHKax.l - 3.
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Pucynok 1 - I'paduk 3aBuCUMOCTH yJ€NBbHOM 3JIEKTPUUECKON
IIPOBOAMMOCTH HAHOMATEPHUAJIOB OT YaCTOTHI
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Pucynox 3 - I'paduk 3aBHCMMOCTH MarHUTHOUW MPOHUIIAEMOCTH
YTJIEBOJIOPOIHBIX TOTUIMB OT YAaCTOTHI: 1 — mapamMarHeTHKH,
2- TMaMardeTUKu

Ananmus Ppa(i)I/IKOB N JOIIOJIHUTCJIIBHBIC UCCIICAOBAHUA ITOKAa3aJu,
49TO 3aBUCUMOCTDb NIPOBOANMMOCTH OT YaCTOTHI (pI/ICI) I PA3JIIMIHBIX

Cpel C BBICOKOW CTENEHbID TOYHOCTU  aMMpPOKCUMHPYETCS
BBIPAXKECHUEM:

o(w)=—"%, (1)
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rae o(0)- mpoBOOAMMOCTH BEWIECTBA NpU @ =0, ®, - HEKOTOpas
IIOCTOSIHHAsA, MpHUCyIlasg JaHHOMY BCIICCTBY, HapsAAy C JAPYrUMH
XapaKTEPU3YIOLIasl €ro AJIEKTPOJIMHAMUYECKUE CBOMCTBA. YUUTHIBAS,

4T0 @’ + ), = % U g(w)—1= 47o(@) MOJTy4YUM
o(w ,
&w)-1 _ o(w) )
g0)—-1 o)’

®opMmyna  (2)  MOOKa3bIBa€T  B3aMMOCBSI3b  YJICJIBHOM
OPOBOJIMMOCTA M JUDPJIEKTPUYECKOM  MPOHUIIAEMOCTH  Ha
MPOU3BOJIBHBIX YaCTOTaX.

[Ipeo6pazyem (1):
o r o, 00 o) =1+ Do) -1
, o(w) o(0)
Orcrozia nostyyaem:
() -1 _o(®) (3)

©w(O)~1 o)’

Bripacxxennie (3) moka3bplBaeT  B3aMMOCBSI3b ~ MarHUTHOM
MPOHUIIAEMOCTH M YJIEIbHOU 3JIEKTPUYECKON MPOBOJUMOCTU CPEIbI.
VYuutsiBas (2) Moaydum :

G(a))zg(a))—lz,uz(a))—l. 4)
o(0) £(0)-1 u2(0)-1

®opmyna (4) mokaszpiBaeT OOIIYI0 B3aMMOCBSI3bh OCHOBHBIX
ANEKTPOAMHAMUYECKUX MMapaMeTPOB CpeJlbl B Auana3oHe dactor 0 +
10" I'm. CoorHomenue (4) MOATBEPKIACTCS IKCIEPHMEHTAIBHBIMI
UCCIICIOBAHUSIMHA,  MNPOBEACHHBIMU I PA3JIUYHBIX  JKHJKHUX,
ra3000pa3HbIX U CHIITYUYHUX CPE/I.
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INNOVATIVE APPROACH IN THE SYSTEMS
OF RAILWAY AUTOMATICS AND TELEMECHANICS

Abstract. The article discusses an innovative in the systems of
railway automatics and telemechanics. A track receiver based on
microcontrollers for station track circuits is recommended. The developed
electrical device - an electronic pulse-phase track receiver based on a
microcontroller - serves to improve existing relay track receivers, increase
the reliability and service life of track circuit elements, minimizes
maintenance work on their maintenance, as well as reduce equipment cost.
The proposed solution significantly reduces the risk of dangerous failures
of station track circuits, also increases the safety of train traffic.

Keywords: rail circuit, electronic relay, relay, interference, analyzer,
track receiver, safety, microcontroller

Rail circuits (RC) in the systems of railway automatics and
telemechanics are sensors that inform the location of the rolling stock,
allow you to monitor the integrity of the rail threads, eliminating the
possibility of translating the arrows under the train, and perform a
number of other functions. The RC is one of the most important
elements in the systems of railway automatics and telemechanics,
ensuring the safety of train traffic. Rail circuits provide operational
control and observation of railway traffic at stations and hauls due to
the use of continuously obtained information on the status of each
block section, which makes it possible to monitor the train’s progress
without the need for their visual observation.

Existing station track circuits have certain disadvantages: with a
weak axle load, as well as with rust, sand, fuel oil or leaves, the
passing train can “get lost” on the section. This phenomenon is known
as a “bad shunt: the resistance between the rail and the wheel is too
high, so the relay continues to receive power and does not de-
energize. To eliminate this danger, there are various ways: regularly
check the sensitivity of track circuits with a standard shunt; on
railways, maximum time intervals are set for which at least one train
must travel along such a route (for example, 24 hours in Germany). In
France and England, unwanted insulation between the rail and the
wheel is punched by short high-voltage pulses.
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In rail circuits at railway stations, as a track receiver, the TSP
relays are mainly used (two-element sector plug-in relays, Fig. 1). In
the TSP relay a phase protection method is used, which has its own
problems from the side of adjacent rail circuits, the influence of stray
currents. So, the TSP relay has a relatively small contact resource (100
thousand operations); the effect of temperature on the characteristics
of the relay is great; seizure of the sector by plates of the fluffed-up
core; There is a danger of the sector freezing to the core during severe
frosts. Phase-sensitive station track circuits with a frequency of 25 and
50 Hz are subject to a dangerous effect from a TSP relay, which at the
occupied section of the track can generate and give false information
about the path freeness, if the level, frequency and phase of the
harmonics of the traction current have corresponding information on
the track element values.

Fig 1. Relay TSP used in in the systems of railway automatics
and telemechanics at railway stations

During the development of the RC, the following requirements
are imposed on them: the use of automatic locomotive signaling
systems; control of ballast and rail line integrity; RC protection from
electrical interference and from other sources. In the RC there is a
need to exclude relays and other mechanical elements. It is required to
increase the reliability, service life of the RC elements and minimize
the maintenance work on their maintenance, as well as reduce the cost
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of the equipment. Therefore, there is a need for an innovative
approach to the development of track receivers for station track
circuits [3].

The urgency of developing a new track receiver for station track
circuits is due to the poor protection of existing track receivers from
false alarms and reducing the risk of dangerous failures on track
circuits. Considering the above, as a track receiver for station track
circuits, an electronic relay is offered, a pulse-phase track receiver
based on a microcontroller (see Fig. 2, 3) instead of a TSP relay used
in railroad automation and telemechanics systems.

When introducing an electronic relay, control of ballast and rail
line integrity is maintained; the rail circuit is better protected from
electrical noise interference and from other sources, mechanical
elements are eliminated in the track receivers of the track circuit,
preventive maintenance work of the track receivers is minimized, and
the equipment cost is reduced by 8 times (compared to the TSP relay).

Fig 2. Electronic relay, pulse-phase track receiver,
based on a microcontroller

27



02

J2
Tl [~
P} L1
2 N4@@7 _DIP
Green Conhectiar x2

R4
AN—
Res_5W

L. iy

RE

eses

RES_

VY
RES_@28es .
. Ul — .
i STMIZF123_MNI 2 2
wy = = . - o =
=2 32 1o |
2 BiZ '|q: 1“:
J o1 R1 25 Bi3 v | S I Lo
A By Y- R = SR )
2 nepa7_DR  Res_SW & Ll A /H\
Green Connector x2 R2 }— 49 B RES_PADS \_=/
S }— 4l E LEDS_G
e — Al Ea —
RES_PRAS e .
A5 ABI—4 2
s S VA o
Y % T
85 A3—4 RES_@E@S b o
— B8 21—y _|
— 87 —
88 A8 —4 s LE:L;:/
}—85  Ci5—4 9 -
—{ +5v oM g A I/I‘\I\I
E RES_2685 Rl
33V ver— R LEFS_G
STM32F 183V |
&=
33
F1 4 ol L2
b AARA InZ4v Out BARA
FUSE T2es | 'ND-BRC2BTETEREM g IND_SRC2D16TEREM
h o © & © o
8 2 = -3 o
o & = E]
a=="1 L=="1 N L+ L&
a “Ta o S U
< -] o o A
S =

Fig 3. Functional diagram of an electronic relay based on a microcontroller

When replacing a mechanical two-sector relay type TSP
electronic relay - a pulse-phase track receiver in the station track
circuits of railway automation and telemechanics systems increases
the noise immunity of receivers from external sources of interference,
which in the aggregate increases the safety of train movement , and
also improves the working conditions of staff.
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RELEASE OF BIOLOGICALLY ACTIVE SUBSTANCES
DURING THE PHYTOCOMPLEX PHONOPHORESIS
IN REHABILITATION OF PATIENTS WITH OSTEOARTHRITIS

Abstract. Scientific justification for choosing a therapeutically
significant dosage of the phytocomplex in the working solution for
phonophoresis, increasing transdermal delivery of biologically active
substances during phonophoresis of the phytocomplex, and control of this
process require knowledge of the kinetics of the phytocomplex active
ingredients’ delivery during phonophoresis. This work is aimed at studying
the process of transdermal delivery of biologically active substances
(flavonoids) during phonophoresis of the phytocomplex in rehabilitation of
patients with osteoarthritis in model experiments in vitro. Materials and
methods. Working solutions with various concentrations of the
phytocomplex for phonophoresis were used. The quantitative content of
flavonoids in the working solutions was determined spectrophotometrically
and calculated in terms of quercetin, which was the predominant flavonoid
in a phytocomplex. The Kinetics of flavonoids’ delivery from the working
solutions was studied in Franz diffusion cells through Carbosil-P
membranes. Results and discussion. The main parameters of the processes
have been determined; dependence of the rate of flavonoids’ delivery on
the initial concentration in the working solution has been found. The
influence of dimethyl sulfoxide on flavonoids’ delivery from the working
solutions of the phytocomplex during phonophoresis has been studied.
Almost 2 times increase in the release rate of biologically active substances
from the working solutions containing dimethyl sulfoxide within 10
minutes of the experiment has been shown. Conclusion. The kinetics of
transdermal delivery of biologically active substances (flavonoids) during
phonophoresis of the phytocomplex in model experiments in vitro has been
studied. The obtained results provide the basis for further study of the
nature and the mechanism of the biologically active substances’ action in
the phytocomplex proposed for phonophoresis during rehabilitation of
patients with osteoarthritis.
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Medicinal ~ phonophoresis is a complex pharmaco-
physiotherapeutic treatment method, in which the medicinal
preparation and constant or pulsed ultrasound act on the organism of
the patient. These factors can interfere, therefore, the response of the
organism is not simply the sum of effects from the preparation and
ultrasound; it is more specific and complex, involving the nervous and
the endocrine systems [1, 2]. Medicines that are resistant to the action
of ultrasound and at the same time preserve their pharmacological
activity, by entering the body of the patient from the medicinal form
in therapeutically significant quantities, may be wused for
phonophoresis [3-5].

In recent years, preparations of plant origin have been
increasingly used for phonophoresis [6]. The proposed phytocomplex
for electrophoresis is a dry extract from the green and roots of marsh
cinquefoil, alfalfa stems or cones, and common hops (Specification
9375-021-00003938-11 "Extract of cinquefoil, alfalfa, and dry hops
(phytocomplex)™) [7]. It contains aset of biologically active
substances that have analgesic, anti-inflammatory, antioxidant and
other effects, allowing it to be used in medicine for inflammatory-
degenerative diseases of the musculoskeletal system, including
osteoarthritis. The main active ingredients of the phytocomplex are
flavonoids, polysaccharides, coumestans, tannins, phenol carbonic
acids, essential oils, macro- and micronutrients, vitamins, which
ensure anti-inflammatory, analgesic and other effects, which allows
using it in medicine for inflammatory-degenerative diseases of the
musculoskeletal system, including osteoarthritis.

Currently, there are no systematic works in the literature about
the penetration of flavonoids from the medications through the skin
during electrophoresis. Hence the relevance of these studies is
obvious.

The present work is aimed at studying the process of
transdermal delivery of biologically active substances (flavonoids)
during phonophoresis of the phytocomplex in rehabilitation of patients
with osteoarthritis in model experiments in vitro.

Materials and methods

5% (1), 10% (2) and 15% (3) working solutions of the
phytocomplex were used in the work. Working solutions were
prepared by adding the phytocomplex to a special gel «Repak-T».
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The quantitative content of flavonoids in the working solutions
was determined spectrophotometrically and calculated in terms of
quercetin, which was the predominant flavonoid in the phytocomplex.
At the same time, the optical density of the standard sample of
quercetin (Q 0125, Sigma) prepared similar to the tested solution was
determined. The study was performed on spectrophotometer Titrtek
MCC 1340 (Finland) at the wavelength of 370 nm.

The absorption spectra of the phytocomplex and quercetin had
been previously studied. It has been found that the phytocomplex does
not shift the maximum of quercetin's optical density, the intensity of
which will be used for photometering. In addition, quercetin had the
differential absorption spectrum similar to the differential absorption
spectrum of flavonoids in the phytocomplex.

The kinetics of flavonoids transdermal delivery from the
working solutions of the phytocomplex during phonophoresis was
studied in Franz diffusion cells (SES GmbH-Analysesysteme,
Germany) through Carbosil-P membranes (Specification 66-2-512-92)
at the temperature of 42.0°C. The model medium is a 70% ethanol
solution. Phonophoresis was carried out by a contact labile technique
with an ultrasound intensity of 0.6-0.8 W / cm2 in continuous mode
on the UZT-1.07F device (Russia).

Samples were taken at certain intervals, with complete
replacement of the model medium (in the first approximation, this
system might be considered flow-through), and with sampling 4 ml
from each camera with subsequent returning (a closed system).

Resistance of standard samples of the following main flavonoids
in the phytocomplex to the action of ultrasound was identified: rutin
(R 5143, Sigma), apigenin (42251 Fluka), apigenin-7-glucoside
(44692, Fluka), biochanin A (14,563, Aldrich), hyperoside (00180585,
Fluka), daidzein (D 7802, Sigma), isoquercitrin (00140585, Fluka),
quercetin (Q 0125, Sigma), quercitrin (00740580, Fluka), and working
solutions of the phytocomplex. Absorption spectra of the biologically
active substances and working solutions were recorded before and
after the action of ultrasound. The quantitative content of flavonoids
was determined by spectrophotometry at the wavelengths of 360 nm
(rutin), 339 nm (apigenin), 333 nm (apigenin-7-glucoside), 326 nm
(biochanin A), 365 nm (hyperoside), 302 nm (daidzein), 362 nm
(isoquercitrin), 370 nm (quercetin), 363 nm (quercitrin) and 415 nm
(flavonoids in the working solutions of the phytocomplex reduced to
quercetin). It has been shown that the maximum electrophoretic
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mobility of the tested flavonoids in the phytocomplex was achieved by
using both working cathode and anode with ultrasound.

The results were statistically processed in application
SPSS.Statistics.v17.Multilingual-EQUINOX (SPSS Inc).

Results and discussion

In studying the kinetics of flavonoids’ delivery from the
working solutions with various concentrations of the phytocomplex
during phonophoresis in a closed system, it has been found that within
the 4 hours of the experiment, approximately 38% of flavonoids
diffused into the model medium from working solution 1, about 24% -
from solution 2, and about 17% - from solution 3. The balance was
established after 3.5 to 4 hours. The rate of flavonoids’ delivery from
the working solutions with various content of the phytocomplex at the
beginning of the experiment was directly proportional to the initial
concentrations of biologically active substances in the working
solutions and dramatically decreased by the time equilibrium was
established.

Periodic replacement of the model medium (a flow-through
system) allowed obtaining a more complete picture of the kinetics of
flavonoids’ delivery from the working solutions of the phytocomplex
during phonophoresis. The maximum rate of flavonoids penetration
through the membrane from solution 1 during phonophoresis was
achieved after 30 minutes of the experiment, and from solutions 2 and
3 - after 20 minutes of the experiment. During the first 10 minutes of
the experiment (the approximate duration of the phonophoresis
procedure) 4.5% flavonoids diffused into the model medium from
working solution 1, 4.0% - from solution 2 and 3.

In practice, efficiency of phonophoresis largely depends on the
completeness and the rate of biologically active substances’ delivery
in the first 20-30 minutes. To increase the speed of flavonoids’
penetration through the membrane during the first hour, dimethyl
sulfoxide (DMSO) was added to the working solutions. The choice of
this "carrier" of biologically active substances was also due to its anti-
inflammatory, analgesic, and antimicrobial action.

The kinetics of flavonoids’ delivery from the working solutions
of the phytocomplex containing DMSO was studied in a flow-through
system. It had been previously found that DMSO did not shift the
maximum optical density of quercetin, and did not affect the nature of
the spectrum.
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Experimental data have shown that DMSO introduction into
working solutions of the complex during phonophoresis significantly
affects flavonoids’ delivery from solutions: with increasing DMSO
concentration in the working solutions of the phytocomplex, the rate
of flavonoids’ penetration through the membrane increases, and the
time of complete migration decreases. Thus, in working solution 2
without DMSO, almost complete flavonoids’ extraction with the use
of phonophoresis was observed after 12 hours; in the solution
containing 10% of DMSO - after 8 hours; and in the solution
containing 15% of DMSO — afrer 6 hours (Table). The influence of
DMSO was most significantly manifested in the first few minutes of
the experiment. For example, after 10 minutes of the experiment, the
rate of flavonoids’ delivery from the working solution of the
phytocomplex containing 10% of DMSO increased almost 2 times
under the action of ultrasound, compared to the solution without
DMSO (Table).

Table. The kinetics of flavonoids’ delivery from the working solution of
the phytocomplex containing 10% of DMSO into the 70% ethanol through
membranes Carbosil-P in a flow-through system at 42°C by phonophoresis

Rate (V) and share (P) of flavonoids’ delivery
Time | The working solution The working 10% of DMSO in
1 solution 2 the working solution
2
V-10°, P, % V-10°, P, % V-10, P, %
g/ml-h g/ml-h g/ml-h
10 min | 33.80+0.02 | 3.94 | 49.32+0.02 | 3.83 | 74.52+0.03 | 9.64
20 min | 39.72+0.02 | 8.56 | 58.92+0.02 | 8.40 | 70.92+0.03 | 18.82
30 min | 39.48+0.01 | 13.16 | 57.84+0.02 | 12.89 | 64.68+0.02 | 27.19
40 min | 34.32+0.01 | 17.15 | 51.48+0.02 | 16.89 | 59.76+0.02 | 34.92
1h 32.22+0.01 | 24.65 | 46.08+0.02 | 24.03 | 45.18+0.02 | 46.61
2h 29.56+0.01 | 45.38 | 42.40+0.02 | 43.78 | 31.40+0.01 | 70.99
4 h 19.22+0.01 | 72.22 | 29.17+0.01 | 70.93 | 12.98+0.01 | 91.15
6 h 9.91+40.01 | 86.06 | 14.56+0.01 | 84.49 | 2.30+0.01 | 94.72
8h 4.64+0.01 | 9254 | 6.08+0.01 | 90.15 | 0.02+0.01 | 94.75
10 h 0.49+0.01 | 93.23 | 1.79+0.01 | 91.02 - -
12 h 0.02+0.01 | 93.25 | 0.09+0.01 | 91.90 - -
Conclusion

As a result of studying the kinetics of transdermal flavonoids’
delivery from working solutions of the phytocomplex in course of
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phonophoresis in model experiments in vitro, the main parameters of
the processes have been determined; the flavonoids’ release rate
dependence on their initial concentration in the working solution of
the phytocomplex has been established. The influence of DMSO on
the release of biologically active substances from working solutions of
the phytocomplex has been studied. It has been shown that the
introduction of DMSO into working solutions increases the rate of
flavonoids’ delivery from the phytocomplex almost 2 times, especially
during the first 20-30 minutes of phonophoresis. The obtained results
provide the basis for further study of the nature and the mechanism of
the biologically active substances’ action in the phytocomplex
proposed for phonophoresis during rehabilitation of patients with
osteoarthritis.
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®AKTOPBLI, BJIMAIOIIUE HA DOPEKTUBHOCTD
IJIEKTPOPOPE3A PUTOKOMIIVIEKCA B PEABMJIMTALIMHN
ITAIOIUMEHTOB C OCTEOAPTPO30M KOJIEHHOI'O CYCTABA

Beenenue. [Io coBpeMEHHBIM MPEACTABICHUAM OCTEOAPTPO3
(OA) — o910 TrereporeHHass Tpymna 3a00JIEBaHUM  Pa3TMUYHOU
ATUOJIOTHH, UMEIOIIUX CXOJHbIE OHojJoruueckue, Mopdoaoruueckue
U KIIMHUYECKHE MPOSIBICHHUS, B OCHOBE KOTOPBIX JIEKUT MOPAKECHHE
BCEX KOMIIOHEHTOB CYyCTaBa, B IEPBYIO OYEpENb Xpslla, a TaKKe
CyOXOHJIpaTbHOM KOCTHU, CHHOBUAILHON 000JIOYKHU, CBSI30K, KAICYJIbI,
okojocycTtaBHbix Mbima [1]. OA wuMeeT 3HAYUTENBHYIO U
MIOBCEMECTHYIO  PaCIpOCTPAHEHHOCTh, BO3HUKAET B pe3yJibTaTe
B3aMMO/ICUCTBUS MHOXKECTBA T€HETUYECKUX U CPEIOBBIX (DaKTOPOB,
MOPaXKaeT NMPEUMYIIECTBEHHO JIFOAEH CTaplled BO3PACTHOM TPYMIIBIL.
[Tatonornueckuii mporecc B cycraBax npu OA HepelKo MPUBOIUT K
XPOHU3ALMHU, MNPOTPECCUPOBAHUIO, WHBAIMIHOCTH W MPEICTABISET
CEPBhE3HYI0 MEIMKO-COIMaIbHYI0 podiaemMy [2, 3].

I'maBubiMU KIMHUYECKUMH cuMmnTomaMu OA sIBsiFOTCS 00Jb U
orpanndyenue ¢pyHkuuu cycrasa. [loatomy neuenue OA HarmpasieHo,
B OCHOBHOM, Ha yMEHbIIIEHUE O0O0JIM, KOPPEKIUIO (PYyHKIIMOHATHHOMN
HEJIOCTATOYHOCTH  CYCTaBa, OrPAaHUYCHHUE  MPOrPECCUPOBAHUS
3a007€BaHUsl Y, B KOHEYHOM CUETE, YJIY4IICHUE KauyecTBa >KU3HU
oosnbHBIX. TpamuiuonHo jedeHue OA SBISETCS KOMILUIEKCHBIM,
BKJIIOYAET MEJAUKAMEHTO3HbIE U HEMEMKAMEHTO3HbBIE METO/IbI, B TOM
YyHuCIie (bU3nOTEpanIeBTUICCKHE [4]. Ha 3(PEKTUBHOCTH
peabunuTanuu 00bHBIX OA OKa3bIBalOT HECOMHEHHOE BJIMSHUE KaK
MECTHBIC apTPOJIOTUYECKUE, TaK U CHUCTEeMHbIE (EHOTHUITUYECKUE
daktopsl [5].

eab padoThl — yCTaHOBJICHUE BIUSHUS BO3pacTa, MacChl Tela,
PEHTIE€HOJIOTHYECKON cTamuu Ha J(PGEeKTUBHOCTh peaOUIUTAIINN
NalMeHTOB C OCTE0APTPO30OM  KOJICHHOTO CycTaBa METOJIaMH
anekTpodopesa GUTOKOMIUIEKca AuaauHaMudeckumu Tokamu (JIJIT-
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anekTpodope3a) U CUHYCOUIAIbHBIMU MOJYJIMPOBAHHBIMU TOKAMHU
(CMT-anexTpodopesa).

Marepuaa u Metoabl. B nccrnenoBanue Obl10 BKIIFOYEHO 136
MalMEHTOB C JOCTOBEPHBIM JuarHo3oM OA KOJIEHHOro CycCTaBa.
Jlnarnoctuka 3a00JieBaHUS OCYIIECTBIISUIACh Ha OCHOBE KPUTEPUEB
AMEpPUKAHCKOW KOJIJIETUU PEBMATOJIOrOB. BeceM OOJIBbHBIM K MOMEHTY
BKJIIOUCHHSI B MCCJIEJOBaHME OblIa Ha3HauYeHAa MEIMKaMEHTO3Has
Teparnusi MepopaibHBIMU XOHJPONPOTEKTOPAMU MO OOIIEHIPUHSITHIM
cxemam. HexoTtopeie  OoyibHBIE  OPUHUMAIH  JOTOJHUTEIHHO
HECTEPOUIHbIE MPOTUBOBOCIAIUTENIbHBIE IPENAPAThl B CTAHIAPTHBIX
CPEIHECYTOUHBIX J03aX. bbUIO MpPOBEAEHO CETMEHTUPOBAHHE
NalMeHTOB IO  BO3pacrty, HuHIekcy Maccel Ttema (MMT),
PEHTIEHOJIOTUUECKON cTaauu, chOPMUPOBAHBI PaHIOMHU3UPOBAHHbBIC
rpynmnbl  (IEJI€BbIE  CETMEHThI), COMOCTAaBUMBIE 110 OCHOBHBIM
XapaKkTepUCTUKAM, BKIIFOYasi MEIUKAMEHTO3HOE JICUCHHE.

JNT-3nextpodope3 puTokomIuIeKca IPOBOJUIICS HA arrapare
«PedTon-01-OJIC» (ManosipocnaBeukuii mpuOOpHBIA 3aBoj, Poccust)
10 CIEAYIOUIEN CXeME: ABYXIOIYIEPHUOIHbIA HEnpepbIBHBIN TOK (/IH)
gactoTtol 100 I'mt — 1 MUH., KOPOTKONEPUOAHBIN MOYJIMPOBAHHBIN
Tok (KII) ¢ wacroroit momymnsiumu 1,5 ¢. — 3 MUH., ITMHHONIEPUOIHBIN
MoayiaupoBaHHeli  Tok  ([AIl) ¢ yacroro = MOIynIALMH
onHomnomynepuogHoro toka (OH) 4 c. uw IH 8 c. — 3 MuH. npu
IIOCTOSIHHOM COCTaBJISIFOLIEH amrapara, 3aTeéM MOJSPHOCTh TOKa
MEHsJIach Ha 00paTHYIO0 M BO3neWcTBUe moBTOpsuiock: JIH — 1 muH.,
KII — 3 mun., Il — 3 MuH. npu cune TOKa — A0 BBIPAXKEHHOU
BUOpaiuu, Ha Kypc — 10 exxeHEeBHBIX MPOLIETYP.

CMT-amektpodope3  GUTOKOMILIEKCA  OCYIICCTBIISICS — HA
anmapare  «Ammunyiabc-6»  (OnekTpoanmapar, Poccus) 1o
CIEAYIOIIUM [apaMeTpaM: B BBIIPSIMIECHHOM pexume npu [ u IV
poje paboT Mo 5 MHUH. KaXHblid, yacTtoTe monayisiuuu — 100 T,
ryouHe MoayJsaiuu — 75%, NIIUTENbHOCTH MOJIyNepuoaoB —2 u 3 c.,
CUJIE TOKa — 5 MA; NPOJOJDKATENBHOCTh npoueaypsl — 10 MuH., Ha
Kypc — 10 exXeTHEBHBIX MTPOLIEAYD.

OUTOKOMIUIEKC — CYXOW OJKCTpakT cOopa JIeKapCTBEHHBIX
pacTeHWid W3 TpaBbl M KOPHEW cabelbHHKA OOJIOTHOTO, TPAaBBI
JIIOLIEPHBI TTOCEBHOM, COTUIOIUM, WIIA IIUIIIEK, XMEJIsl 0OBIKHOBEHHOTO,
ucrionas3oBajicss B Buae 10%  pactBopa ¢ Jgo0aBieHHEM
mumetwicyiboreuna (15%) [6]. KonueHTpamusi cyxoro 3KcTpakTa
OblIa TOJ00paHa JKCIEPUMEHTAIBLHO B PE3YJIbTaTe MCCIEIOBAHUS
MPOHUIIAEMOCTH KOXHU JJIsi OWUOJOTMYECKH aKTUBHBIX BEIIECTB
¢duroxommiekca nmpu aeicteuu AJIT 1 CMT B MOACIBHBIX OIBITaxX IN
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vitro [7]. IIpeaBapurensHo ObuTo ycraHoBieHo, 4to JAJIT u CMT He
pa3pylialoT OCHOBHBIE JCHCTBYIOIIME BELIECTBA HCIOIb3YEMOTO
cOopa JIeKapCTBEHHBIX pacTeHU. buoaornyecku akTUBHBIE BEIECTBA
(buTOKOMILIEKCA BBOAMINCH C JIBYX TOJIFOCOB.

CpaBHuTeNnbHAs  OUEHKAa  3(PQPEKTUBHOCTH  MEAMIIMHCKOU
peabmwimTanyuu nagueHToB ¢ OA KOJEHHOTO CcycTaBa MPOU3BOINIIACH
10 OOIIETIPUHATHIM KPUTEPUSIM: TTOKa3aTeo ypoBHS 6omm mo BAIII
(Bu3yasibHO¥M aHanoroBoit mikaie), uHaekcy WOMAC (Western
Ontario and McMaster Universities osteoarthritic index), moka3areto
aHkeThl oneHku 370poBbss HAQ (Health Assessment Questionnaire).
Bce mokazarenm perucTpupoBaIUCh 10 Hadalla MCCIEIOBAHUS
(mokazarenu ¢ uHaexkcom 1, Hanpumep WOMACI), o oxkoHuaHuu
Kypca ¢usnorepanuu (IokazaTeau ¢ HHAEKCOM 2) u yepe3 | u 3
MecsIIIEB Mociie Kypca pusznorepanuu (rmokasaresiu ¢ uHjaekcamu 3 u 4
COOTBETCTBEHHO).

CraTuCTHUECKUH aHaau3 TPOBOJWIICS C HCIIOJIb30BAaHHEM
nporpammbel SPSS. Statistics.v17.Multilingual-EQUINOX (SPSS Inc).

Pe3yabTaThl M 00Cy:KIeHHe. Y MAIlMEHTOB CPEAHETO BO3pacTa
(1o 56 g;er) ObUIM BBISBICHBI MPEUMYIIECTBA B JUHAMUKE
nokazareneri  BAII2,34 wu wagekcoB WOMAC2,3,4 1pu
ucnons3oBanun JJIT- u CMT-anekrpodopesa dbuTokomIiekca o
CPaBHEHHUIO C MallMeHTaMHu CTapilei Bo3pacTHOW rpynmbl (56 JeT u
6oree) (y°; p<0,05). HauGonee BbIpaskeHbl 6butH mokaszarenn BAIIIR
u WOMAC2 B rpymme aurp mno 56 ner mpu paedctBum [T
(39,843,1% u 60,3+1.4% coorBerctBenno) u CMT (43,2+1,8% u
64,1+2,0% cootBercTBeHHO). [0 mMOKa3zarenmsiM OIEHKH 3J10POBbS
HAQ2,3 npu naznauenuu JI/[T-amextpodope3a Obuta ycTaHOBIEHA
Takxke Oojee BbICOKas A(PGEeKTUBHOCTh peaduiuTaluu OOJIbHBIX B
cpexneBo3pacTHOi rpymme (x°; p<0,05). JOCTOBEpHBIX pa3iHumii
MEXAy TPYIIIaMH TaIlMEHTOB OJHOTO BO3PACTHOTO HWHTEpPBAJIa IPHU
WCIIOJIb30BAaHUH Pa3JIMYHBIX BHJIOB TOKa IO IMoka3areinsm BAIII,
WOMAC, HAQ ue ycranosneno (p>0,05). B memom, okazaiaoch, 9To
JJT- u CMT-snextpodope3 ¢putorkomiiekca Hanbosiee dhpPpekTuBeH
B peabunutanuu nanueHToB ¢ OA B Bo3pacte 10 56 et (pUCyHOK).

Y Gombubix OA ¢ UMT BbImre HOpMBI (BBIMIE 25 Kr/M°) GbLIH
BBISIBJICHBI TMpeUMYyIecTBa 1o mokasarensm BAII2,3 u wHAekcy
WOMAC?2,3 npu KOMILIEKCHOM HCIOJIb30BaHUM JUIT-
anekTpodope3a (PUTOKOMIUIEKCA MO CPAaBHEHUIO C TAlMEHTaMH, Yy
kotopsix MMT Haxommiacs B mpemenax Hopmsl (x°; p<0,05).
OddextuBHoCTh peadbunuranmu CMT-anekTpodope3a Oblia BhIlIe MO
JAHHBIM TIOKa3aTeJsIM y TPYMIIBI JIUI] C «HOPMAaJIbHOI) Maccou Tea.
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B Gonee ornanennsie cpoku 3hdexktuBHOCTh pusznorepanuu T u
CMT no noxkazarensim BAIII4 u WOMAC4 Gbuia 1oCTOBEPHO JydllIe,
YeM MPHU HMCIOJIb30BAHUM TOJILKO MEIUKAMEHTO3HOTO JICUEHUS, MPHU
STOM Macca Tela MAMeHTOB CYIIECTBEHHON poiu He mrpama (x;
p>0,05). [To HAQ2,3,4 npenmymiectBa JI/IT- u CMT-anexrpodopesa
(¢uTOKOMILIEKCA B TpylIax OOJBHBIX C Pa3IMYHON Maccod Tena He
obutn ycta"oBieHbl (p>0,05). CaepoBarensHo, J/[T-snexkrpodopes
dbutokomIIekca Iesecooopa3Ho HazHayaTh OoyibHBIM OA ¢ UMT
6omee 25 kr/m°, a CMT-a1ekTpodopes — MalpeHTaM ¢ Maccoil Teia B
npejenax HopMbl (PUCYHOK).

Y HaGmomaembrit 6onbHbIX ¢ | u |l pentrenomoruueckoi
craaueit OA s¢dextuBHOCTy peadbmmuranmun CMT-snextpodopesa
dbuTOKOMITIEKCA MO0 BCEM IMOKa3aTessiM MPU HAOJIIOJICHUU B TEUCHUE
Tpex MecseB OblTa coroctaBuma (% p>0,05). IIpH HCIOIB30BAHHUH
JAT-anextpodope3a B Tex ke rpynmnax Obula BbIsIBJI€Ha OoJee
BbICOKasA 3(PPEKTUBHOCTh JAHHOTO METOJA JieueHus y 00JibHbIX co ||
PEHTIEHOJIOTUYECKOM cTaguet 1o mokazarensim BAII2,3.4 wu
nnaekcam WOMAC?2,3,4 o cpaBHeHHUIO ¢ marnueHTtamu ¢ | craaumeit
OA (y°; p<0,05). ITo mokasaremsm HAQ3,4 Mexmy rpymHmamu
oonpHBIX ¢ | u |l penTreHomoOrMUEecKO cTaaue Mpu UCIOIb30BAHUU
KOMIUIEKCHOro Meroaa ¢uro- u anekrporepanuu JJAT u CMT
JIOCTOBEPHBIX PA3IM4Mii yCTAHOBIEHO He Obuio (}°; p>0,05). Y
nanueHToB ¢ |1l pentrenosnorndyeckoit cragueid OA ObLIIU BBISIBJICHBI
npeumyinectBa HazHauenus JJ[T-snextpodopesa duToxommonekca
mo cpasuernnio ¢ CMT (y°; p<0,05). Kpome TOro, KOMILICKCHAs
anektporepanus T okazanace 6omnee ycmemnon y 6onbpHBIX C |1
PEHTI€HOJIOTMYECKOM  cTagued mno  noka3arensiMm  BAII2,3.4,
WOMAC2,3,4 u HAQ2 no cpaBHeHutro ¢ mnauueHtamu ¢ | u |l
craqueii OA (Xz; p<0,05). B uenom, ycranoiaeno, uro JIJIT-

anekTpodopes dbuToKoMIITIEKCa 1es1eco00pa3Ho Ha3HA4YaTh
nanueHTaM co |l wim Il pentrenonornueckoit cragueit OA, CMT-
anekTpodopes — nHMIaM ¢ JI000M PEHTTCHOJOTHYSCKOW CTaaueit
(pUCYHOK).
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Pucynok. Bnusinue Bo3pacta (A), maccsl Tena (b), peHTrenonornueckas
craaus (B) va appexruBnocts JAT- u CMT-anexrpodopesa
(dbuTOKOMIUIEKCA B peadriiMTauuy nauueHToB ¢ OA KOJIEHHOro cycTaBa
(xputepuii % * — p<0,05).

BeiBoabl. IIpoBeneHHOE wuccienoBaHWE 10 YCTAHOBJICHUIO
BIIMSIHUSL BO3pacTa, MacChl Teja, PEHTIEHOJOTMYECKOW CTaJuu Ha
3 PekTUBHOCTHh 3JeKkTpodope3a (PUTOKOMIUIEKCA B peadHUIUTAIINN
nanueHToB ¢ OA KOJIGHHOTO cycTaBa nokaszano, uro JJAT- u CMT-
anekTpodopes putokomIuiekca Hanbosiee 3hPEKTUBEH TIPU JICUCHUH
MalMeHTOB CPeJIHEeN Bo3pacTHOM rpynmsl (10 56 net); 6oibHBIM OA c
UMT 6Gonee 25 kr/m> 11eJecoo0pa3Ho Ha3HAYCHUE KOMIUIEKCHOU
¢duto- anekrporepanuu JJIT, a manmerTam ¢ Maccoil Tema B mpeaenax
Hopmel — CMT; JIJAT-anexkrpodope3 ¢uTtokommiekca Ooee
sbdextuBer y 0ompHBIX co |l wmm Il pentrenonorndeckoit cragueit
OA no cpaBHeHnuto ¢ ucnonb3oBanneM CMT.
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(CeueHOBCKUI YHUBEPCUTET)

1,23

POHOPOPE3 PUTOKOMIIVIEKCA B PEABMJIMTALIN
ITAIMEHTOB C OCTEOAPTPO30M KOJIEHHOI'O CYCTABA

Beenenue. Ocreoaptpo3 (OA) 3aHUMAeT TUAUPYIOIIEE MECTO
Cpeld pEeBMATHYECKUX 3a00JIeBaHUW 10 PaciHpOCTPAaHEHHOCTH.
[Tatonornueckuii mporecc B cycraBax npu OA HepelKo MPUBOIUT K
XpPOHUYECKOMY  TEUEHHUIO  3a00JeBaHMs,  IPOTPECCUPOBAHUIO,
HApYIIEHUIO TPYAOCIOCOOHOCTH, CHIDKCHHIO KauecTBa IKU3HU
MalMEeHTOB, YTO TPEACTABIAECT CEPhE3HYI MEAUKO-COLUAIBHYIO
npobsiemy. Ilo coBpemeHHbIM mpeacTaBieHusiM, OA  uMeeT
MYyJIbTH(AKTOPHATIBHBIM TIATOTEHEe3 CO MHOTHMH TMPU3HAHHBIMU
dbakTopamMu pucKa: SHJIOTC€HHBIMU (BO3pACT, MOJI, 1e(PEKThl pa3BUTHUSI,
HACJICJICTBEHHAs MPEAPACTION0KEHHOCTh) U AK30TCHHBIMU (TPaBMBI,
npodecCHoHaIbHAsT ~ JESITENbHOCTb,  CIIOPTHUBHAS  AKTHUBHOCT,
n30bpITOYHAass Macca Tena) [1]. B pesympraTe mpOBOIMPYIOMIETO
BO3JICHCTBHS HapymaeTrcs OallaHC MEXIy KaTaOOJudeCKUMUA |
aHA0OJIMYECKUMU TPOIIECCAMHU, YTO MPUBOAUT K TOPAKEHUIO BCEX
KOMIIOHEHTOB CYyCTaBa, B MEPBYIO OYEpeab K JErpajallud MaTpuKca
Xpsiia, a TakkKe  TOBPEXKICHUIO  CyOXOHJIpalbHOW  KOCTH,
OKOJIOCYCTABHBIX MBIIII U CBSI30K, KalCyJbl CyCTaBa, CHHOBUAJIBHOM
000JIOUKH.

[Tpu nedennu OA UCNIONB3YIOTCSA KaK MEJUKAMEHTO3HBIE, TaK U
HEMEMKAMEHTO3HbIE METOJbI, BKIIIOUasl (hU3UOTEpANEBTUUCCKUE [2,
3] VYapTpa3BykoBas Teparnus npu OA OKa3bIBaeT
IPOTHBOBOCTIAJIMTENIbHBIN, Je(UOpPO3UPYIONTNH, aHaJIbI€THYCCKUH,
pernapaTuBHO-pereHepatuBHbId G dexThl. s ycuneHus jae4eOHOTo
JNEUCTBUS YIbTPA3BYKOBYIO TEpaNnuilo KOMOWHHUPYIOT C BBEJICHHEM
JICKapCTBEHHBIX BEMIECTB (JIEKAPCTBEHHBIN yibTpadoHodopes, uiu
dbonodopes) [4]. Yame Bcero mns ymbTpadonodopesa mpu OA
UCIIOJIB3YIOTCS CPEACTBA, OOJafaronue aHaJIbIe€THUYECKUM W/WU
MPOTUBOBOCTIAJIMTEIILHBIM JIEUCTBUEM: THUIPOKOPTU30H, METAMHU30JI
HATpUs, MUHAOMETAlMH, nukiodeHak u apyrue [4, 5]. [loGounble
peakiu, OCOOEHHO y TOXWIBIX JIIOACH, MHOTHE W3 KOTOPBIX
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OPUHUMAIOT  JIeKapcTBa 10 OCHOBHOMY U COMYTCTBYIOIIUM
3a00JIeBaHUSAM, HEPEIKO TMPEMATCTBYIOT NPUMEHEHUIO JTaHHBIX
JIEKapCTBEHHBIX BEHIECTB s yhbTpadoHodopesa, 3aTpyaHsIOT
noa0Op TPaJAUIMOHHBIX METOAOB JeueHus. [loaTtomy B mocnegHue
TOJIbI CTAJIO yIETSATHCS] BHUMAHNUE allbTEPHATHBHBIM METOIaM JICUCHUS
OA, B TOM uucne ¢urorepanuu [6, 7]. OIHAKO 10 HACTOSILIETO
BpEMEHH  KPYr  JICKAPCTBEHHBIX  PACTUTEIBHBIX  CPECTB,
UCIIOJIB3YEMBIX B (PU3HOTEPAINU, OYCHb OTPAHUYCH M BKIIFOYAET JIUIITH
OTJIETIbHBIE TPEMapaThl PACTUTEIILHOTO MPOUCXOKICHUS.

ear pabdoTbl — CpaBHUTENIBHOE H3yUeHHE A(DPEKTUBHOCTH
peadbunuTau 00JIbHBIX OCTe0apTpo30M KoJieHHoro cycrasa (OAKC)
C HCTOJIb30BaHuEM yibTpadoHodopesa puTokomIIIeKca.

Martepuan u meroanl. B nccnegoBanue Obu10 BiItoueHo 100
O0onpHBIX ¢ goctoBepHbiM juarHozoM OAKC mno kpurepusm
Amepukanckoi kosuteruu pemartosnioroB (ACR), umeronux -1l
peHTrenosiornyueckyo craauio mo Kellgren-Lawrence. O6s3aTenbHbIM
YCIOBHEM [JJii BKJIIOYEHHUS TAlMEHTa B HCHOBITAHUE  OBLIO:
BBIPXKEHHOCTH 00JIEBOTO CHHApoMa mpu xoa60¢e mo BAIIl — He meHee
30 MM; cTeneHb TSAKECTH TOHAPTPO3a MO UHIEKCY JIekeHa — He MeHee
5 6amoB (cpenHsis TSHKECTh U OoJee).

Bce 0osibHBIE K MOMEHTY BKJIFOUEHUS B MCCIIEJIOBAaHUE HE MEHEE
3 MecdlleB TMOJy4Yald TMepopajbHbIe XOHIPOIPOTEKTOPHI IO
oOlmenpuHsATEIM ~ cxemaM. 22 mnanueHTta (22%) npuHUMaIH
HECTEpOUJHbIE TMpoTUBOBocHanuTenbHbie mpenapatel (HIIBIT) B
CTaHAAPTHBIX CPETHECYTOUHBIX 103aX.

N3 100 denoBek, y4aCTBYHIOIIMX B MCCIECIOBAHUM, KCHIIUH
ob110 72, MyxunHbl — 28. Cpeanuit Bo3pact 60abHBIX — 54.2+6.2 7neT;
CpeaHsisl MPOJOJDKUTEIBHOCTh 3a0oieBanus — 5.4+0.5 ner; cpenHuit

uHgekc Macchl Tenma — 30.6+0.4 kr/M®. B COOTBETCTBHH ¢
knaccudukanueit Kellgren-Lawrence | ctagus OAKC Obuta oTMeueHa
y 38 OombubIX, || — y 62 mnamuentoB. Benymmmu xanobamu y

oompHbIx OAKC Obpumm: 60iib B CycTaBe, TOSIBISIONMIASCS WU
YCHJIMBAIOIMIASACS TOCe (PU3UYECKON HATPY3KHW M YMEHBIIAIOMIASACS B
coctossHun mokos (100%); cyObeKTMBHOE OrpaHUYeHHE OO0Bbema
NBH>KEHUsT B mopaxkeHHoM cycraBe (84.3%); OOne3HEHHOCTh Npu
NajbIIalliy CyCTaBa U OKOJIOCYCTaBHBIX TKaHen (56.5%).

Bce manmeHThl paHAOMU3UPOBAHO OBUIA pa3iciieHbl Ha TPHU
IPYIIIbI, COMTOCTABUMBIE TI0 OCHOBHBIM XapaKTEPUCTHUKAM.

1-o#i rpynmne GompHbIX OAKC (32 yenmoBeka) ObUT Ha3zHAUYEH
ynbTpadonodopes  duroxkomiuiekca.  [Ipouemypsl  npoBoOaUIH
JIOKaJIbHO Ha TMOPAXKEHHBIE CYCTaBhl M0 JIAOWJIBHOM METOJIHKE,
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KOHTaKTHBIM CIIOCOOOM, B HEMPEPHIBHOM pexume Ha ammapate Y3T-

1,07®  (ManosipocnaBenikuii  npuOOpHBIA  3aBoj,  Poccus).
2

HNurtencuBHoCTh ynbTpasByka — 0,6-0,8 BT/cM®, mpoaoKUTenbHOCTh

BO3JICHCTBHS — 8 MHH. Ha OJWH CycTaB, Kypc JedeHus — 10
€XKEeIHEBHBIX mpoueAayp. Paboumii cocraB (uTOKOMIUIEKCA IS
yibTpadoHodopesa rOTOBUJICS nyTeM puOaBIICHUS K

¢uroxkommiekcy (10 4v.) gumermncynbdokcuga (10 4.) w
nocieAyouero 1o0apienus crnenuanbHoro resis «Pemaxy» (10 100 4.).

2-oui Tpymre mnanueHToB (32 uyenoBeka) ObLTa Ha3HayeHa
yJIbTPa3BYyKOBasl Tepalus ¢ NapamMeTpamMu, aHaJOTHYHBIMH TEpPBOU
rpyIIIeE.

PeaOunuTanus OOJBHBIX MEPBBIX JIBYX T'PYII MPOBOAWIACH HA
¢doHe 6a30BOI MEAMKAMEHTO3HOM TepaIuu.

[Tanuentsl 3-eil rpynmbl (36 4YenoBeK) NOJyYald TOJIBKO
0a3oBoe MEJIMKaMEHTO3HOE JICYCHUE: nepopayibHbIC
xojaponpotektopel — 36 uyenoek (100%), HIIBII — 8 u4enoBex
(22.2%), nekapCTBEHHbIE CpEIACTBA, YMEHBIIAIOIIME CTa3 W
YIIYUIIAIOIIUE MUKPOIUPKYIISIUIO, OOIIEyKPEIUISIoNUe CpeacTBa U
BUTAMHHOTEPAIINIO, KOTOpO€ OBLIO COMOCTaBUMO C JICUCHHEM
JIEKApCTBEHHBIMH MpenapaTaMH MAlMEHTOB MEPBBIX JIBYX IPYIIIL.

CpaBHuTenbHas oleHKka 3(PGEKTUBHOCTH BOCCTAHOBUTEIBHBIX
MeToq0B  JiedeHuss  OonmbHbiIx  OAKC  mpousBoawiach: 1O
KJaccupuKaluy aMEPUKAHCKOM pPEeBMATOJIOTHUYECKON —accolualuu
(APA) mo mokazarensiM: cyeT OOJM, CYCTaBHOW HHJAEKC, WHIEKC
MPUITYXJIOCTH, OTPAHUYEHUE AMIUTUTYAbl JIBUKEHUN, CUET KOJIECHHOTO
cycraBa; a Takke naaekc WOMAC: nokasarens OO0JICBOTO CHHAPOMA
(PW), nokazarens ckoBaHHocTH (SW), mokaszarenb MOBCEIHEBHOM
aktuBHoctu (FW); nmokazarens aktuBHoctd CHUA u unnekc Jlekena,
KOTOPBIE SIBJISIFOTCSI OCHOBHBIMU MPH OIICHKE JIOKOMOTOPHOU (PYyHKIIUHU
CyCTaBa; KaueCTBO KU3HU OOJbHBIX olleHMBaIU 1o aHkere HAQ. Bce
MoKa3arelid  PEerUCTPUPOBAIUCH  JO0  Hadajga  MCCIEJOBaHMS
(noxazatenu ¢ unaekcoM 1, nanpumep BAIII1), no okoHuanuu Kypca
dbu3noTepanuu (ToKa3aTean ¢ MHIACKCOM 2), depe3 3, 6, 12 mecsies
nocyie Kypca ¢uzuorepanuu (MokazaTenu ¢ wuHaekcamu 3, 4, 5
COOTBETCTBEHHO).

CratucTiueckui aHaiu3 MPOBOAWICSI C HCIOJIb30BAaHUEM
nporpammbl SPSS.Statistics.v17.Multilingual-EQUINOX (SPSS Inc).

Pe3yabTarhl M o00cyxeHue. lccrienoBaHus MoKas3aiau, 4YTO
npuMeHeHre (PUTOKOMILIEKCa C YIbTPa3ByKOBOM Tepanueit (rpymmna 1)
BBI3BIBAET  OTYETJIMBBIN perpecc  KIMHUYECKUX MPOSBICHUIN
3a00J€BaHus, MPU ITOM YxKe yepe3 5 mpoleayp B cpeaHem B 55%
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ClIy4dacB

OTMCYAJIOCh  KYIIMPOBAHUC

OOJIBIITMHCTBA HpOHBJ'IeHI/Iﬁ

OAKC, a nocne KypcoBOro NpUMEHEHHUSI OCTAaBAJIUCh BBIPAXKEHHBIMU

OTACJIBHBIC

CUMITOMBI B
NuauBuyalibHBIA  aHAJIU3

cpeaHeM
ITOKa3all,

10-12%

OOJIbHBIX.
YTO TakKhe CYOBEKTHBHBIC

NOSIBJICHUS 3a00JI€BaHUsl, KaK TUCKOM(DOPT, 3aKJIMHUBAHUE CYCTaBOB,
XPYCT U METEOUYBCTBUTEIBHOCTh KynupoBaiuch B 100% kax npu 1-
Oii, Tak M IpH 2-0i1 cTaauu 3adosieBanus. [Ipu ucnob30BaHUN TOJIBKO

yJIbTPa3ByKOBOM Tepanuu (rpynna 2) HaOI0aa10Ch
OJTHAKO MEHEee 3HAYMMOEe KYIUPOBaHHE OCHOBHOM
KJIMHAYECKOU cuMnToMaTtuku (B 74% ciydaeB) (Tabnuna).

OTYETJIMBOE,

X0Td H

Tabnuna. J[uHamMuka OObEKTUBHBIX IPU3HAKOB 3a00JI€BaHUS

o kputepusim APA B peabuiinranuu 60sibHbIX OAKC
METOIAMH YJIbTPAa3BYKOBOM TEPANHH

Ilocne neuenuns

[Tokazarernsp, Jlo neyenus I'pynna
M+m* 1 (n=32) 2 (n=32) 3 (n=36)
OCHOBHAsl | CpaBHEHHE | KOHTPOJIb
Cuer 60mu, 6ann 1.65+0.06 0.47+0.02 1.07+£0.04 | 1.58+0.03
Pz***
CycraBHOM 1.85+0.08 0.52+0.03 | 1.29+0.07 | 1.75+0.05
WHJEKC, 0allI P1x*E* P1#%*, PR xx**
Pz***
Nunexc 1.20+0.07 0.43+0.03 | 0.96+0.03 | 1.28+0.04
MPUITYXJIOCTH, pckE P1%*, pR#Hk
Oan p2 ek
Orpannuenue 1.39+0.05 0.47+0.01 0.92+0.05 | 1.29+0.03
aMIUTATYAbI JIBH- Plx*k* P1*%*, P2 wx**
YKEHUsI, Tpaayc p2 ek
Cuer xonenHoro | 6.45+0.11 1.67+£0.05 | 4.03+0.20 | 5.75+0.28
cycTaBa, 0asi Pk P1***, p ¥k
Pz***
Amrmnutyna nBu- | 68.2+1.1 101.3+3.1 88.3+1.6 71.4+1.1
KEHUSI, Tpagyc P*** p2** P2 xx**

[Ipumeuanus

* OnbITHOE, SMIIMPUYECKOE paclpe/eieHHe MEPEMEHHBIX MOYTH HE OTINYaIOCh
0T HOpMalibHOTO pacnpenenenus (kputepuit Komnmoroposa-CmupHoBa u

rpaduK HOpMaJILHOTO pacnpeaeicHus B SPSS).

JIOCTOBEPHOCTD pa3jIMuui MEXAy IpylnrnamMyd M B TPyIIE A0 U IOCIE JICYCHUs
o t-xputeputo CtrrozieHTa; Pl — cpaBHEHME ¢ mOKa3aTeIs MU J10 JICUCHHUS;

P2 — cpaBHeHMe C OKa3aTeNsIMU B OCHOBHOMW IpyIIIIE:

w3 5<0.05; *** - p<0.01; ****- p<0.001
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[lony4yeHHble JaHHbIE OBUIM TOJATBEPXKIAEHBI pe3yJbTaTaMu
TECTUPOBAHUSA C HCIOJb30BAHUE BU3YaJbHO-aHAJIOTOBOM  IIIKAJIbI
(BAIL), unnekca WOMAC: nokazarens OosieBoro cunapoma (PW),
nmokasaresnisi, ckoBaHHocTH (SW), TmoOkasareinsi TMOBCEIHEBHOM
aktuBHoctu (FW); unnekca Jlekena. MccnenoBanusi mokaszaiu, 4TO
WCIIOJIb30BAaHUE YJIBTPA3BYKOBOW TEpaluyu JOCTOBEPHO YMEHBIIIAJIO
noka3aresnb BAIIl k koHIy Kypca ¢usznorepanuu Ha 26-28% (rpynna
1) u 18-19% (rpymnmna 2). Meron ynasrpadonodopesa purokomIiekca
(rpynma 1) cpa3y mocie Kypca ¢duzuoTepanuu He ObLI JOCTOBEPHO
Jdydllle METoJa MOHOTepamuu yiabTpasBykoM (rpymma 2) (P>0.05).
[Ipu oreHKe yCTOMYMBOCTH aHAJbIE€THYECKOTO AEUCTBUs uepe3 3-12
MECAIIEB MPEJIoaaragoch, 4ro 3PpGeKT yCTOHYMB IMpH YpOBHE OOIU
He Oonee 40 mm no BAII. VYcranoBneHo, yto uepe3 6-12 mecsies
nocie kypca usnorepanuu mnokazarenn BAIIL B 1-oit rpymnme
OOJBHBIX HAXOJWJIUCh Ha ypoBHEe MeHee 40 MM M OCTOBEPHO OBLIH
Jdy4ylle ToKaszaTeled ypoBHS 00JIM y NalUEHTOB 2-0M TIpymnibl
(P<0.05).

ITo manexkcy WOMAC Ha0mr01a710Ch TOCTOBEPHOE CHUIKCHHE
nokazatener PW, SW, FW k koniy kypca peabunuranuu mpu
ucrosib30BaHuu yipTpadonodopesa Guroxkomiuiekca (rpymnma 1) Ha
23-26%, ynbTpa3BykoBod Tepanuu (rpynmna 2) — Ha 16-20%. Ilo
oomemy wunnekcy WOMAC wucnonws3oBanue yibTpadoHodopesa
(GUTOKOMITJIEKCA CTATHCTHYECKH 3HAYMMO IPEBOCXOJUIIO JICUCHHE
yJIbTPa3ByKOBOW Tepanuel (rpynmna 2) 1 MEIMKaMEeHTO3HON Tepanuu
(rpynma 3) kak cpa3y mociie Kypca pusnoTepanuu, Tak u yepes3 3-12
MmecsteB (P<0.05). Yayumenne Ha 28% mo wumHaekcy WOMAC
HaOJIOAJIOCh y TIAIIMEHTOB IPyMIbl 1 B KOHIIE Kypca GpuznoTepanuu,
MOJIOXKUTEbHAS TEHICHIINS COXpPaHsUlach B TeueHue 12 mecsmes. Y
OONMBHBIX TPYNMBI 2 — TOJBKO Cpa3y Toclie Kypca (usnoTepamnuw,
yIIy4IlIEHUEe JTOCTOBEPHO COXPAHSJIOCHh MO0 3 MECSIeB. DTH JaHHBIC
ObLTM  TOATBEPXKACHBI W MPU  OIEGHKE  YCTOMYHBOCTH
TepaneBThueckoro 3¢dexra, mpenamnorgaraeMoro, 9ro 3dpdexr
yctoiuuB nipu ypoBHe wuHiaekca WOMAC ne Oomnee 96 OGamos.
YcTaHoBieHO, 9YTO B TeUeHUE 6 MECAIIEB MOcie Kypca (puznorepanuu
oommit maaekc WOMAC 61 < 96 6ammoB y 6omee 40% OG0abHBIX
rpynmnsl 1, a y manuMeHToOB Tpymmbl 2 — TOJBKO Cpa3y Moclie Kypca
dbuzunotepanuu (y okoso 40% 60ybpHBIX). Uncao 60JIBHBIX, Y KOTOPHIX
camkenue wuprekca WOMAC 0Obuio Ooniee yem Ha 50% u mo
aOCOIOTHOM BeJIMUKHE — 0oJiee 2 OasIoB UM YMEHBIIIEHUE B IBYX U3
tpex mapamerpoB (PW, SW, FW) 6suto 6omee wem Ha 20%, a 110
a0coJIroTHOM BenmuuHe — 0osee 1 6amna, coctasisuio 96.9% B rpyrmne
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Il m 83.2% B rpynme 2. 3HAUUTENBHOE YIYUYLIEHHE, KOTOPOE
orieHuBasIoch 10 ymeHbieHuto nuaekca WOMAC 6oiiee uem Ha 50%
WIM CHIDKEHUIO C HMCXOJIHO BBICOKOM 10 HH3KOHM CTEIEHH, ObLIO
ycTaHoBjieHO y 46.9% 6onbHbIX B rpynmne 1.

N3yuenue JTUHAMUKK uHJeKkca JlekeHa mokasajio, 4YTO
HauOOJbIIIeEe CHUXKEHUE JTAHHOTO TOKa3aTelis HaOII0JaeTcsl B rpymie
1 mocne wucnonb3oBaHusi yibTpadoHodopesa duToxkoMIUiekca (Ha
22.2%). JlaHHBIM KOMIUIEKCHBI METOJ] peaduiauTaluu OOJbHBIX
OAKC nocroBepHo ObLI Jydliie Mo UHACKCY JIekeHa 1o CpaBHEHHIO C
yIbTpa3BykoBou Tepamueit (rpymma 2; Jlek3, Jlek4; P<0.05) wumu
TOJIBKO  MEIUMKAMEHTO3HOM  Tepamved.  3HauyeHHUs]  CPEIHUX
apu(pMeTHYECKNX BEIUYMH HHJeKca JlekeHa uepes 12 mecsieB mocie
Kypca (Qusnorepanuu HaxOAWIUCh B Mpeaelax 7 OaioB W
JIOCTOBEPHO HE OTJIMYAINCh BO BCEX HCCIEAOBATEIILCKUX TPYIIIax
(P>0.05).

Ounenka ximHHYeckoro cocrosaug ©OonpHbIX OAKC 1o
nmokazarensiM  aktuBHocTh CHMA mokasana, 4YTO KOMIIJICGKCHOE
npuMeHeHue yinbTpadoHodopesa uToromiviekca (rpymma 1)
OKa3bIBAJIO OJIArOMPUSITHOE M JIOCTOBEPHOE BIIMSHUE HA JaHHBIC
nokazarenu y nanueHtoB ¢ OAKC: cHM3unach NpogoBKUTEIBHOCTh
ytpeHHer ckoBaHHocTu (YC) mourn Ha 20%, yMEHbIIWIACH
najblaTopHasi 00JIe3HEHHOCTh Ha 26% (cycraBHOU uHaekc — CU) u
23% (cyxoxwibHbIM uHaekc — CxW), yBenuuuiicst 00beM JBUKEHUS B
cycraBe (OJIC) mpumepno Ha 13%. Dddexr coxpansics Oonee 6
Mecsites o nokazaresnsim YC, CU u CxU1 (P<0.05). B coorBeTcTBUM C
oOmuM TmokazateneMm akTUBHOCTH CHMA ObuIO yCTaHOBIEHO, YTO
HOBBIN MeToj peadbmmmranuu 6onbHBIX OAKC (Tpynma 1) okazeiBani
JIOCTOBEPHOE CYIIIECTBEHHOE BIIMSIHUE HA KOJEHHBIA CyCTaB cpas3y
nocie kypca ¢usuorepanuu (Ha 40%), MONOXKUTENBHBIN S(PeKT
coxpausiyicsi B Teuenue 6 mecaueB (P<0.05). YV 0onapHBIX rpynmbl 2
pesynbrathl yaydinenus mo CHUA Owputn He moctoBepHbl (P>0.05).
[lonydyenHsle  JaHHbIE  OBUIM  MOATBEPXKACHBI  pe3yJbTaTamMu
CPaBHUTEIHHOTO aHaJN3a YCTOMYMBOCTH TepameBTUYecKoro 3¢ dexra
npu ypoBHe CHUA<4.8 OGamnoB. KonmdecTBO OOMBHBIX, ¥ KOTOPBIX
camkenne unjaekca CUA Obuio 6onee yem Ha 50% wmnu 6osee yem Ha
20% B Tpex wu3 uerbipex mapamerpoB (OC, YC, CU, CxN),
coctaBisuio B rpynme 1 — 93.8%. 3HauuTenbHOE YIy4llICHHE,
KOTOpPOE OIIEHUBAJIOCh MO CHMXeHUI0 uHiaekca CHMA Oonee yeM Ha
50% waAM yMEHBUIEHUIO C MCXOJHO BBICOKOWM /10 HHM3KOW CTENeHH,
ObLIO ycTaHOBJEHO Y 43.8% O0NbHBIX TpyNIbI 1.
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IIpu omenke kadectBa ku3HM  OoidbHBIX OAKC ¢
ucrnosib3oBanueM ankeTbl HAQ ObIJIO0 YyCTaHOBIIEHO, YTO JOCTOBEPHOE
cHKeHne Tmokazarener HAQ wHaOmromaeTcss cpa3y mocie JedeHUs
yinbTpadonodopesom putokominiekca (rpymnmna 1 —Ha 23.9%, P<0.05)
U yJIbTPa3ByKOBOM Tepanuel (rpynna 2 — Ha 12.9%, P<0.05). lannubie
nokazarern HAQ ObuM M JOCTOBEPHO Jydllle MO CPABHEHHIO C
UCIIOJb30BAaHUEM TOJBKO MEIUKAMEHTO3HOW Tepanuu (rpynma 3).
[Mapamerper HAQ3,4,5 < 20 OamwioB OBIM TPHUHIATH Kak
yAOBIIETBOPUTEIbHBIE ((PYHKIIMOHATBLHOE COCTOSIHHME CyCTaBa He
HapylieHo). B wuccinegyembix —Tpymmax — 3HAUYMATENbHAs — J1OJIS
noka3zareneid HAQ1 Opina Hmwke 20, mostomy u 3Hauenuss HAQ3,4,5
ObLTM yIOBIETBOPUTENbHBIMU. Haunbomnee BBIpaKEHHOE YCTONYHBOE
cHmkeHue napamerpoB HAQ2 Habm01a10Ch TPU KOMOMHUPOBAHHOM
UCIOJIb30BaHUU (PUTO- M YJIBTPa3BYKOBOHM Tepanuu (rpynna 1) mo
CpPaBHEHUIO C JIPYTUMU METOJaMu peadunurtanuu (rpymnmsl 2 u 3)
(P<0.05). Yepes 12 wmecaneB HaOmonenus 3HaueHus HAQ
HAaXOIUIUCh Ha ypoBHe 16.9-17.4  OaminoB M JOCTOBEpPHO HE
orTiryanuck B rpymmax 1-2 ( P>0.05).

OnpeneneHue yiaydllIEHHs IO MEXKIYHAPOAHOMY KPUTEPHUIO
OMERACT-OARSI y 6ompabix OAKC npoBoamim mo mokaszatelssim
APA, BAII, unagekcam WOMAC u Jlekena, kputepusim CUA u
HAQ. Viuyumenue mocie 3aBepiieHus Kypca yiabTpadoHodopesa
¢duToxkoMmIiekca Habmo1an0ch y 96.9% 6onbabix OAKC.

BoiBoabl.  I[IpoBelleHHOE  CPaBHUTEIBHOE  HCCIIEIOBAHUE
3(PEKTUBHOCTH KOMIUIEKCHBIX METOJOB peaduauTanuu OOJbHBIX
OAKC nmnokaszamo, 4YTO HCHOJB30BaHHE  yibTpadoHOdOpesa
¢bUTOKOMITJIEKCA COBMECTHO C  MEIMKAMEHTO3HOW  Tepamueit
OKa3bIBaeT 00Jie€ BHIPAXKEHHOE MOJIOKUTEILHOE BIUSIHUE HA 00JIEBOM
CUHJIPOM, JIOKOMOTOpHbIE (YHKIIMKM KOJEHHOrO0 CYyCTaBa, KaueCTBO
KU3HU OOJBHBIX [0 CPaBHEHHIO C TOJBKO MEIUKAMEHTO3HOM
Teparueil UM COBMECTHBIM MPUMEHEHHEM YIIbTPa3ByKOBOM Tepamuu
U JIEKapCTBEHHOTO JieueHusi. OCOOCHHO SIPKO ATO MPOSBIISLIOCH Cpa3y
nocyie Kypca Gu3NoTeparui U yCTOUYNBO COXPAHSIOCH B TCUCHHE 3-
12 mecsiieB.

Jlumepamypa
1. Pemaronorus: Kimumandeckue pexomennanuu / [Tog pen. Axkax. PAMH
E.JI. HaconoBa. — 2-e¢ u3n. — M.: IDOTAP-Menua, 2011. — 752 c.
2. Baktir S, Razak Ozdincler A, Kaya Mutlu E, Bilsel K. The short-term
effectiveness of low-level laser, phonophoresis, and iontophoresis in
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SECTION VI. Economics (9xonomuueckue nayxu)

'"Bynnna A.B., *JIatbimes JI.B.
'CTyneHTKa; “KaHIMIAT earOrMYecKUX HAYK, TOLEHT
®I'bOY BO «Bonrorpaackuii rocy1apCTBEHHBIM
COLIMAJIbHO-NIEAATOTUYECKUI YHUBEPCUTET»

CUCTEMA CPEJCTB SKOHOMHYECKOI'O BOCIIUTAHUSI
B YCJIOBUSAX IU®POBOU OBPA3ZOBATEJIBHOU CPE/IbBI

Aunomayusn. B crtathe  paccMaTpuBaeTCs  HEOOXOAMMOCTH
dbopmupoBanus HKOHOMUYECKOTO BOCIIUTAHUS yUammxcs C
UCITOJIb30BAaHUEM COBPEMEHHBIX CPEJCTB OOYyUEHHs B YCIOBHIX HU(POBOM
00pa3oBaTeIbHOM Cpebl.

Kntouesvie cnosa: SKOHOMHUYECKOE  BOCHHUTAHHME, CPEICTBA
oOyuenusi, uudpoBas oOpazoBaTesNbHas cpefaa, HHPOPMAIIMOHHBIC
TEXHOJIOTMH, SKOHOMUYECKOE MBIIIIEHUE, 00pa3oBaTeIbHasi OpraHu3alus

B cOBpeMEHHBIX PKOHOMHYECKHX YCIOBUSIX, PKOHOMUYECKOE
BOCIIMTAaHWE BBICTyNaeT Kak oOcCoObIi Tum BocnuTanusa. OHO
HEOOXOIMMO, TPEkKJE BCEro, IS CYIIECTBOBAaHHWS YEIOBEKa B
OTIPEICIICHHBIX c(epax ero >XKU3HEACSITCIBHOCTH, M JOJDKHO OBIThH
MPUCYIIIE BCEM AaKTUBHBIM YyYaCTHHKAM COBPEMEHHBIX PHIHOYHBIX
OTHOILICHUH.

OKOHOMHMYECKOE BOCIIMTAaHHME B IIKOJIE €CTh MeaarorudecKuil
MIPOIIECC U PE3YyJIbTaT YCBOCHUSI YUaIIUMUCS 0a30BbIX IKOHOMUUYECKUX
3HAHUM W yMEHUH, (GOPMHUPOBAHUSI COBPEMEHHOTO SKOHOMHYECKOTO
co3HaHusA. OMHON U3 OCHOBHBIX IIEJIEM DKOHOMHUYECKOTO BOCIIMTAHUSI
IIKOJPHUKOB Ha ypOKax SKOHOMHUKH SBIAETCS (HOPMHUPOBAHHE
COIMAIbLHO-aJaITUPOBAHHON  JIMYHOCTH,  CIIOCOOHOW  CBOOOIHO
OPUEHTHUPOBATHCS U ONTUMAJIBHO OCYIIECTBIISITh CBOIO JAEATEIBHOCTD
B PIHOYHOU CPELIE.

AKTyallbHOCTh  JJAaHHOW TEMbI, OOyCJIOBJIEHA TEM, 4YTO
DKOHOMHYECKOE BOCIIMTAHHUE IIKOJIBbHHUKA SBISIETCA OJHOM U3
BaXHEHUIIINX COCTABJIIONIAX IIEJIOCTHOTO Pa3BUTHUS JIMYHOCTH.
DKOHOMHMYECKOE CO3HaHHWE TMPHU3HAHO OOECHEeUYUTh TOHUMAaHUE
SKOHOMHMYECKONW c(ephl KU3HU OOIIecTBa, MPH 3TOM IpeBparias
KaXJO0TO YEJOBEKa B AKTHBHOI'O YYaCTHHUKA MPOU3BOIACTBEHHBIX
MPOLIECCOB.

DKOHOMHUYECKOE  BOCIUTAaHUE  CIIOCOOCTBYET  Pa3BUTHIO
SKOHOMHMYECKOTO MBINIUICHUS, (OPMUPOBAHUIO HPABCTBEHHBIX U
JIEJOBBIX KadyecTB, O0Opasyrommxcs B (UHAHCOBO-PKOHOMHYECKOU
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NEeSATEIbHOCTH, 2 UMEHHO, OEpEeKHOTO OTHOIIECHHE K OKPYKAIOIIUM
LHEHHOCTSIM W TPydy, WHUIMATUBHOCTH,  OTBETCTBEHHOCTH,
CTPEMJICHUIO K JINYHOMY ycrexy [4].

B npouecce pa3BuTHS 3KOHOMUYECKOTO MBIIIJIEHUS YYallAecs
YCBAaMBAIOT U OCMBICIMBAIOT TMOHSTUS U TPEACTABICHUA 00
OpraHM30BAHHOM W  UUQPPOBOM  SKOHOMHKE, 3A(PPEKTUBHOCTH
MPOU3BOJUTENBHBIX CWJI YW IPOU3BOJICTBEHHBIX OTHOIICHUH, O
JNEUCTBYIOIIEM XO351ICTBEHHOM MeXaHu3Me [2].

3agayaMu 3KOHOMHYECKOTO BOCHUTAHUS HA YPOKAX SKOHOMHKHU
B 00pa30BaTEIHLHON OpraHU3alluU SIBIISIIOTCS:

1) ®opmupoBaHue CHUCTEMBI AKOHOMUYECKUX 3HAHUM,
MPEACTABICHUI 00 COIMATbHO-9KOHOMHYECKUX OTHOIICHUSX U
PKOHOMHUKE B IIEJIOM;

2) ®opMHUpOBaHWE HABBIKOB JKOHOMHYECKOW  JESATEITHLHOCTH
y4aliuxcsi, OCBOCHHE CIIOCOOOB B3aUMOJICUCTBUS B HU(POBOU
DKOHOMUYECKOU CpELIE;

3) AHaiu3 5KOHOMHUYECKOTO TTOBEICHUS;

4) CnocoOcTBOBaTh (hOPMUPOBAHHMIO OEPEKHOTO OTHOIICHHUS K
TPYIy, a TaK K€ K UMYIIECTBY JIUYHOMY U OOIIIECTBEHHOMY.
OKOHOMHMYECKOE BOCIUTAHWE IIKOJLHUKOB Oa3zupyeTrcss Ha

YMEHHUHM BOCIPUHUMATH M OCMBICIUBAThH SIBJICHUS 3KOHOMUYECKOM
chepbl KU3HENEATEILHOCTH C YYE€TOM HAay4YHBIX JIOCTWXKCHUH U
TEXHUYECKOU OCHAIIEHHOCTH.

CoBpeMEHHbIN yYHUTENb JOJKEH YMEThb OPUEHTHPOBATHCS B
COBPEMEHHBIX ITU(GPOBBIX M HUHPOPMAIMOHHBIX TEXHOJOTHIX, C
LEJbI0 OKa3aHUs IMOMOIIM yYalluMcCsl B TOHUMAHUU U YCBOEHUIO
BCEr0 IMOTOKAa OTPOMHON WHGOpMAIMU, KOTOPYIO OHHU TOJNy4YaroT B
npoiiecce 00pa3zoBaTEIbHOMN AESITEIBHOCTH.

[Ipu »o>TOM, CTOMT OTMETUThb, YTO «chepa 1UDPOBOI
oOpa3oBaTelbHOM  Cpelbl  MpPU  TEPBUYHOM  PACCMOTPEHUH
JEMOHCTPUPYET BEChbMa IIMPOKHUE BO3MOXKHOCTU [IJII Pa3BUTHS
00pa3oBaTeNbHBIX CUCTEM, a, CIEAOBATEIBHO, U JIJISl TIEJaTOTUKN KaK
Haykm» [3, C. 52].

OueBHAHO, TMPOCIEKUBAETCS OrPOMHBIM TMOTEHIMANT IS
pa3BUTHUS TEOpUM OOYyYEHHUs, METOJMKH OOy4YeHHs] MpeaMeTaM, a
TaKke 0003HAYAETCS PSAJ CONPSHKEHHBIX MPOOIIEM.

Onna W3 BaxXHEHIIUX Iejed OOYydYeHHMsS 3aKJo4aeTcsi BO
BHEJIPCHUU U PA3BUTHUU COBPEMEHHBIX CPEJICTB IKOHOMHYECKOTO
BOCIIUTAHUS, CO3/IaHUM B 00pa30BaTeIbHON OpraHu3aluu HUGPOBOTO
MH(POPMAIMOHHOTO MPOCTPAHCTBA, JIJIsI MOBBIIIECHUS 3P(HEKTUBHOCTU
K BOCHOPUSITUIO HOBBIX 3HaHMM Ha ypokax. [ ocHaieHus

50



00pa3oBaTENbHBIX IIKOJ TEXHUYECKHUMH CpeJCcTBaMU OOy4YeHHs,
JIEHEe)KHBIC CPEJICTBA BBIACIAIOTCS U3 (eepaabHOro, perHOHAIBHOTO
U MYHUIIMTATBHBIX OFOJIKETOB [5].

HaubGonee > dekTuBHOE BIMSHNAE HA IMIKOJILHHKOB OKA3bIBAIOT
COBPEMECHHBIC ayJAHOBU3yalIbHBIE W MYJbTUMEIUWHBIC CpPEICTBA
o0yudeHus. B oOpazoBaTenbHBIX OpraHu3alMsaX Ha CTaAuN OCHAIICHUS
U Pa3BUTHS, NMPUMEHSIOTCA Takue 00pa3oBaTeIbHBICE PECYPCHI, Kak
WHTEpPaKTUBHBIC JIOCKH, Yy4eOHBIE ayaWo- W BHUIACO MaTepHabI,
AIIEKTPOHHBIC YYCOHUKH.

[IpeumyiiecTBOM ITUPPOBBIX CPEACTB OOYUECHHS SBISETCS TO,
YTO OHHM MPEJOCTABISIIOT BO3MOXKHOCTH HMCIOJIb30BAHUS PA3IUYHBIX
TAMOB uHpopMmanuu. J[OCTOMHCTBO B paboTe ¢ KOMIIBIOTEpaMHu,
MOXHO OTMETHUThH CIICyIOlee: YHUBEPCATbHOCTh KaK CpeAcTBa
XpaHeHus1, o0paboTKu U nepegaun uHpopmanuu. Ero MoxHO Ha3BaTh
YHUBEPCATbHBIM TEXHHYECKUM CPEJACTBOM BO B3aWMOJICHCTBHH CO
BCEMH  HEOOXOAWMBIMH  JOMOJHUTEIBHBIMH  TiepedepuiHBIMU
ycTpoiictBamu [1].

MOXHO BBIACIUTH CIEAYIOIIUE BUIBI COBPEMEHHBIX CPEACTB
HPKOHOMHUYECKOTO BOCIHUTAHUS HAa ypOKaX JKOHOMHKH B IU(POBOI
o0Opa3oBaTeIbHOU cpeie:

1) IToHOCTBIO OCHAIIEHHBIC KOMITBIOTCPHBIC KAOWHETHI;

2) HomnonauTtenbHas IUdpoBas TeXHUKA I 3(PGEKTUBHOIO

MCII0JIb30BaHUS ITEPCOHATBLHOTO KOMITHIOTEPA;
3) MynbpruMenaua (DJIGKTPOHHBIM — yYeOHHK, MpE3eHTAIMS,
BUJICOPOJIHK U JIp.);

4) I'padmyeckrie (CXeMbI, JHarpaMMal).

CoBpeMeHHBIC CpeIcTBa OOyYCHHUS 3HAYUTEIHHO MEHSIOT
CTPYKTYpy ypoka. OHH HarOT BO3MOXKHOCTH TPOJIEMOHCTPUPOBATH
SIBIICHUSI B Pa3BUTHU WM ABHKEHUU. C OMOIIBI0 ITUGPOBBIX CPEACTB
oOyd4eHHs, YydYalluics BOCIPUHUMAET | 00pabaThiBacT HOBYIO
uH(OpPMAIIMI0, OPraHU3yeT W HaIpaBlIeT CBOIO JCATEIHLHOCTD.
OntuMansHO TOAOOpaHHBIE CpeacTBa OOYYEHUS CTUMYIUPYIOT
MO3HABATENIbHBIA TMPOIECC Ha ypOKaX OKOHOMHUKH, IO3BOJISIOT
MPOBOJIUTh TEMATHUYECKUN KOHTPOJb W CAaMOKOHTPOJIb PE3yIhTaTOB
y4eOHOI pabOTHI.

Jlemast BBIBOJBI 1O Teme «CHcTemMa CpefcTB IKOHOMHUYECKOTO
BOCITUTAHUS B YCIOBHUAX ITU(DPOBOI 00pa30oBaTEIFHOM CPEIbI», BAXKHO
OTMETHTh, 4YTO (OPMUPYEMOE DKOHOMHYECKOE MBIIUICHHE Y
y4almxcsi Ha ypokKax JKOHOMMKHU, IIO3BOJISIET UM IIOHUMaTh U
OCMBICTTUBATh AJKOHOMHUKY CTpaHbl, KaK IICJIOCTHOE SIBJICHUE, B
KOTOpoM 3¢ (PEKTUBHOCTh BCETO HAPOJHOIO XO3SIMCTBA HAXOJUTCS B
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3aBUCUMOCTHU OT 3(1)(1)6KTI/IBHOI>’I ACATCIIBHOCTH KaXJI0I'0 OTACIBHOI'O
IMPON3BOACTBCHHOI'O 3BCHA.
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MEXaHHUKHU U ONTUKH

3APYBEXHBIN OIIBIT B OPTAHU3AIIIN
NMHHOBALIMOHHBIX KJIACTEPOB B KASAXCTAHE

MupoBasi TIpaKTHKa pPETHOHAJIBHOTO COBEPIICHCTBOBAHUSA U
Pa3BUTHUS HAYYHO-MHHOBAIMOHHOTO MOTEHITMAA JEMOHCTPHUPYET, YTO
Ha MECTHOM YPOBHE OCYIIECTBISETCS O0BhEAMHEHNE WHIYCTPHATHHO-
WHHOBAIIMOHHOW M COIMAIbHO-3KOHOMHYECKOU cTpaTeruu B (hopmare
OCOOBIX CHHUSHUN, WMEHYIONUXCS HWHHOBAIMOHHBIMHU KJIacTepaMH,
st GOpMUPOBaHUST U YKpeIieHus cdephl, CIOCOOCTBYIOMIEH
MO3UTUBHOMY Pa3BUTHIO U MPAKTUYECKOMY MPUMEHEHUIO HHHOBAIIHIA.
bonee Toro, Ha CEeromHANIHUN JI€Hb KOHKYPEHTHBIE MPEUMYIIECTBA
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DKOHOMHMKHU HAMNPSAMYI0 3aBUCIT OT NPAKTUKOOPUEHTUPOBAHHOCTHU
HOBAallMM, OpraHu3alliy IIPOLIECCOB BHEIPECHUS HOBIIECTB, UX

KOMMEpPIHAIN3aUH.
NnTerpanmonHble mpomecchl B MHUPOBOM  DKOHOMUKE,
nuBepcuUKAIINSL MIPOU3BO/ICTB, BHEPECHUE HOBIIIECTB,

OpraHU3allMOHHBbIE  MPeoO0pa3oBaHUs  IOKa3bIBAIOT, 4YTO MECTO
PETMOHOB B COI[MAIbBHO-DKOHOMUYECKOM  Pa3BUTHUU  CTPaHBI
KaTeropuuecku  BaxHO. [logoOHBIE — yCIOBUS ~ COJECUCTBYIOT
pacIIMPEHUI0  CIIOCOOHOCTEH  MECTHOW  aJMUHHCTpAIllud B
COTPYJHUYECTBE C MHOCTPAHHBIMU MapTHepamu. K ToMmy ke, MeCTo
pEruoHa B pa3BUTHUU T'OCYAAPCTBA BBIPAXKAECTCA B TOM, YTO TPYAHOCTH,
BO3HUKAIOIIME HA MECTHOM YPOBHE, HaXOHST PELICHUE C MOMOUIIBIO
MOJJCPKKHA  UCHTPAIBHBIX  HUCIOJHUTENBHBIX  OPraHoOB  MPHU
COJICMICTBUM PETrMOHAIBHBIX BJIACTEH, OOJafaromuMu 00Jiee YETKUM
MOHMMAaHUEM O HaNpaBJIECHHOCTSIX (GOPMUPOBAHUS  COIUAIIBHO-
HKOHOMMYECKOTO Pa3BUTHSI COOCTBEHHOTO PETHOHA.

Hay4uHO-MHHOBallMOHHBIN KypC Pa3BUTHA €BPOICUCKUX CTpaHa
MMEET PETUOHANBbHBIA, HAUUOHAIBHBIA COCTABISIIOIIME, A TaKXKe
HaJIHAIIMOHAJIBHBIN, CBs3bIBarolnii EBponeiickuii Coro3 B 1ienoM. B
[EJIOM TPAaBUTEIbCTBY OTHOCUTCA TMPEUMYyIIECTBO B  cdepe
NPUKIAHBIX Pa3pabOTOK, MOJTOTOBKM HAy4YHBIX COTPYAHHUKOB, a
peruoHaM OTBEJECHA POJb BHEAPEHHS HOBIIECTB B MPAKTHUYECKYIO
JIEeSITEeNbHOCTS [1].

O06pa3iom Mog00OHOTO Kypca pa3BUTHS PETHOHAIBHOM HAY4YHO-
VHHOBAIIMOHHOW  TIOJINTUKU  SIBJISIETCSI  COY4aCTHE  HEKOTOPBIX
pernonoB Auriuu, [otnanguu, Yanbca u CeBepHoui Upnanguu B
Hay4YHO-TEXHOJIOTHYecKnX nmpoekTax EBpomneiickoro Coro3a, co3ianue
U OCYIIECTBICHUE TEPPUTOPUAIBHBIX CTPATETMH HOBATOPCKOIO
dbopMupoBaHUsl COOCTBEHHBIX PETHOHOB. JlaHHBIE MeEpONpPUSATHS,
npoBoAuMble B BenukoOpuTaHWM, 1O HAYYHO-TEXHUYECKOMY |
WHYCTPUATLHO-UHHOBAIIMOHHOMY Pa3BUTHUI0 PETHOHOB SIBIISKOTCS
3HAYMMBIMU YaCTSIMA HMHHOBAIlMOHHOTO Kypca HaJHAIMOHAIBHON
COCTaBJISIFOIEH, 4TO MOJPa3yMeEBAET COBEPIICHCTBOBAHUE
MOTEHIIMAIa HayYHO-UCCICAOBAaTEIbCKON oOmactu EBpomeiickoro
Coroza.

OcHoBHo1 3a1aueid EBponeiickoro Coro3a sBIETCS yCTPAaHEHHE
HECOOTBETCTBUM B  HAYYHO-TEXHUYECKOM M  HWHIYCTPHUAIbHO-
WHHOBAIIMOHHOM Pa3BUTUU PETMOHOB, TaK KaK EBPOIECUCKUE
rocyJapctBa  OPHEHTUPOBAHbl  HAa  TOTOBYKD  HNPOAYKIHIO,
CJI0>KUBIIHNECA PHIHOYHBIEC OTHOIICHHS B YaCTH MHHOBAIIUH.
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Mopenpto OCYIIECTBIEHUS PETHOHAIBHOTO WHHOBALIMOHHOTO
Kypca sBisieTcsi (OPMHpPOBAHME U  HCIOJHEHHE IpPOrpamm
EBpomeiickoro cor3a B cdepe ucclIenIoBaHUH U pa3pabOTOK,
OpPUEHTUPOBAHHBIX HA CPEIHECPOYHBIN Nepuol. JlaHHbIE TPOrpaMMBI
MpelyCMaTPUBAIOT JaJbHENIIee pa3BUTHE PErHOHAIBHOTO
WHHOBAI[MOHHOTO B3aUMOJICUCTBUS MOCPEICTBOM CUCTEMBI
OOBEIMHEHHBIX MPOEKTOB U TMPOrpaMMbl IO CO3JaHUIO CETH
€BPOINIEUCKOTO  HMCCJIEAOBATEIBCKOTO  IPOCTPAHCTBA,  KOTOPOE
npeanojaraetT 00beIMHEHUE PECYPCOB €BPOMNEHCKUX CTPaH, a TaKXKe
rocynapcts CHI'.

Oco00 3HaYMMBIM MEHHCTPUMOM PETUOHAIBHON TOJUTUKHU
pa3BUTHS B ONPEACICHHBIX TOCYAapCTBAaX SBISETCS CO3/IaHUE
WHHOBAIIMOHHBIX  KJIAcCTEpPOB.  BOJIBIIMHCTBO  pa3BUTHIX  CTpaH
(«A3uarckue TUTpbl», cTpanbl EBpormeiickoro Coro3a) TPOBOMAST
aKTUBHYIO Kiactepusanuio. [lo moacueram »KCIEpTOB, B JaHHBIX
cTpaHax (PYHKIMOHHPYIOT KOHKYPEHTOCIIOCOOHBIE KJIACTEpPhl, B
KoTopbIx TpyasaTcss 40% BceX 3aHATBIX B JKOHOMHMKE CTpaHbl M
KOTOpble Npou3BoAT 50% BaJOBOro HalMOHAIBHOrO TMpoaykTa. Ilo
oOpasily pa3BUTHIX TOCYAapCTB MHpa HAIMOHAJIbHAS MOJACpPKKa
KJIACTEPHBIX MOAXOA0B U (POPMUPOBAHUE KIACTEPOB OCYIIECTBIISICTCS
B Kazaxcrane, Poccum, Kwurtae, HWuaun, Mekcuke u Apyrux
pa3BUBAIOLIKXCA CTpaHax [2].

Peanmzanusi  KJacTepHBIX  MOAXOJ0B IPU3HAHA  BaKHBIM
WHCTPYMEHTOM COJICHCTBHS MPOMBIIILICHHOMY Pa3BUTHIO,
KOHKYPEHTOCIIOCOOHOCTH ¥ 3(PGHEKTUBHOCTH  DKOHOMHUYECKOMH
nonutuku Kazaxcrana.

Tak, cormacHo peanuzauuu [OCyIapCTBEHHOM IIPOTPAMMBI
WHTyCTpUaIbHO-UHHOBAIIMOHHOTO pa3BuTus PecnyOnauku Kazaxcran
Ha 2015-2019 romsl B paMKax CTUMYJIMPOBAHHS KIACTEPHOTO
pasButus Kazaxcrana Ha CEroAHSIIHUN J€Hb ONPEIAECICH OJUH
HAIIMOHAJIbHBIN KJIACTEp B COCEJICTBYIOIIUX PErHOHAaX — ATBIPayCKOM,
Manrsictayckoir u 3amagHo-KaszaxcraHckoil o007acTsSX B TakKuX
0a30BBIX CEKTOpaxX, Kak JJo0bva, mepepaboTka HePTH U Tasa,
He(Tera30XuMus, He(Tera30XUMHUYECKOe MaIlIMHOCTPOCHHE,
CEpBUCHBIE  YCIyrH il  He(TerasoBOW  MPOMBINIJIEHHOCTH.
Koopnunanusi JOedaTeIbHOCTH  NPEIyCMaTpUBAeTCs Ha  YPOBHE
LHEHTPaJIbHBIX OPraHOB BJACTU. Kpome TOTO, mNpemycMaTpuBaeTcs
MOJJICPKKA HE MEHEE 6-TM MUJIOTHBIX TEPPUTOPHUAIBHBIX KJIAcTEpa,
II€ HAa BCEX JTalax pa3BUTHS BaXHO YYacTUE NPEACTABUTENIEH
MECTHBIX OpPraHOB BIJIACTH, KAaK OTBETCTBEHHBIX 34 CO3JaHHUE
0JIarONMpUATHOTO UHBECTUIIMOHHOTO M OM3HEC KJIMMaTa B KOHKPETHBIX
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pEruoHax M 3aMHTEPECOBAaHHBIX B 3PHEKTUBHOM (PYHKIIMOHUPOBAHUU
kjactepoB. KitoueByro pojib B pa3BUTUHU KIIACTEPOB UTPAET YACTHBIN
CEKTOpP, KaK KOHEYHBIM MOJy4yaTeldb MPEUMYIIECTB OT HHHUI[UATUBHI
Pa3BUTHUS KJIACTEPOB U MEPONPHUSATUHN, HANTPABICHHBIX Ha YIy4lIEHUE
UX KOHKYPEHTHOTO IMOJ0XKeHUA [3].

B wmenom HMHHOBAaIMOHHOM IIOJIUTUKE TMPUCYLIE MPOLECCHI
nepepacrnpeneneHuss (QyHKIUN, MaTepUadbHbIX M YEJIOBEUECKUX
pECypcoB OT IIEHTPaJbHOIO YpOBHA K MecTHOMy. Kpome Toro,
Pe3yIAbTAaTUBHOCTh U 3(P(HEKTUBHOCTH MHHOBAITMOHHOM NESITEIIbHOCTU
YBEJIMYHUBACTCA MpU reorpaduyecKkoi pacroioKEHHOCTH PECypcoB U
noTpeduTesIeH NHHOBAIMK. B TaHHBIX 00CTOATENHCTBAX 0COOYIO POIh
3aHUMAaeT METOJIMKa OIICHKH YPOBHS PETHOHAIBHOTO
WHHOBAIlMOHHOTO Pa3BUTUS B MeNAX NpHHATHA S(HPEKTUBHBIX
YIOPaBICHUYECKUX pPEIICHUH W pa3pabOTKU KJIAaCTEPHOM TMOJIUTUKHU
peruoHa.
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SECTION VII. Philology (@®unonocuuecxkue nayku)

Kypsisasi H. H.", Koposienko H. n.’

'KaHIMIAT IEAarOrHYecKuX HAyK, IPEMogaBaTelh PYCCKOro S3bIKa 1
auTepaTypsl, [ 'ocyapcTBeHHOE O101KEeTHOE 0011e00pa30BaTeIbHOE
yupexienue ropoaa Mocksbl «lllkona Ne 113», CtpyktypHOE
noapazaenenue Ne 2 — I'bOY «I1lkomna Nel13», CII Ne2, P®, r. Mocksa
“GaxamaBp (utonoruu, 'ocyrapcTBeHHOE GIOIKETHOE 06Pa30BATEIbHOS
YUpexJAEHUE BhICIIEr0 00pa3oBaHus «l 0Cy1apCTBEHHBII HHCTUTYT
pycckoro s3bika uM. A.C. [lymkuna»y — ®I'6OY BO «I'oc. UPA um. A.C.
[Tymkuna», PO, r. MockBa

KHA3b MBIIIIKWH U AJIEITA KAPAMA3O0OB KAK
BOIIVIOINEHUE OBPA3A INOJIO’)KUTEJIBHO ITPEKPACHOI'O
YEJIOBEKA B TBOPYECTBE ®.M. JOCTOEBCKOI'O

Annomayuna. B crathe paccmaTpuBaeTcs 00pa3 IMOJIOKUTEIBHO
npekpacHoro uenoBeka B TBopuecTBe D.M. Jl0CTOEBCKOro Ha IpUMEpPE
JIByX T'€pOEB €ro poMaHOB: KHA3s MbimikuHa (poman «aunor») nu Anemu
KapamazoBa (poman «bpates KapamazoBsi»). Cam JlocTOeBCKMiIl mucan,
4TO U300paXEHHUE IMOJIOKUTEIBHO MPEKPACHOTO YEJIOBEKa — JIOBOJBHO
TpyJdHas 3ajada, HO HpPU 3TOM CO3JaHUE TAaKOro oOpa3a ObLJIO OYEHb
BAXKHBIM [UJIs MHcaTesids. JTOMY Mbl HAXOJAMM TMOATBEPKIECHUE B €ro
nepenucke ¢ A.H. MaiikoBeim 1 C.A. 11BaHOBOM.

Mbl mocTapaiuch BBISIBUTH crHenu(uKy o00pas3a MOJ0KUTEIHHO
MPEKPACHOr0 YEJOBEKa W MPHUIUIM K 3aKIIOUYEHHIO, YTO B TBOPYECTBE
nycaTteisi MNPUCYTCTBYIOT JBa BOIUIOIIEHHUS Takoro oOpa3a — KHA3b
MBIIIKUH, HENPUCHIOCOOJIEHHBIM K 3TOMY MHUPY CBETJbIM 4YENOBEK, H
Anema Kapama3oB, OJUIIETBOPSIONINNA CO0OM JTYXOBHYIO KpPEIOCTh U
VCTUHHYIO BEpy.

Kniouegvle cnosea: TONOKUTEIBHO NPEKPACHBIA YEJIOBEK; BEPA;
peJIUTHS; TyXOBHAs CHJIa; KapaMa30BCKUN OYHT
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PRINCE MYSHKIN AND ALYOSHA KARAMAZOV
AS THE EMBODIMENT OF THE IMAGE OF A POSITIVELY
BEAUTIFUL PERSON IN THE WORK OF F.M. DOSTOEVSKY

Abstract. The article considers the image of a positively beautiful
person in the work of F.M. Dostoevsky wrote on the example of two heroes
of his novels: Prince Myshkin (novel "ldiot") and Alyosha Karamazov
(novel "The Brothers Karamazov.") Dostoevsky himself wrote that
portraying a positively beautiful person is a rather difficult task, but
creating such an image was very important for writer. This we find
confirmation in his correspondence with A.N. Maikov and S.A. Ivanova.

We tried to identify the specific character of the image of a positively
beautiful person and came to the conclusion that there are two incarnations
of this image in the writer's work: Prince Myshkin, a bright man unsuitable
for this world, and Alyosha Karamazov, personifying a spiritual hardness
and true faith.

Keywords: positively beautiful person; faith; religion; spiritual
strength; Karamazov revolt

I'epori pomana @.M. [loctoeBckoro «1anor» KHs3b MBIIIKUH
MpEeACTaeT nepea HaMmu Tociie Bo3BpamieHuss w3 llIBenmapun B
[lerepOypr. Y>ke B Hauaje poMaHa aBTOpP AKICHTHPYET BHUMAHHE
yuTaTeNsl HAa HE3A0pOBbe Tepos: «l'maza ero Obut  OoJbiiue,
rojiyoble ¥ IPUCTAJIbHBIC; BO B3IJISJIE UX OBUIO YTO-TO THXOE, HO
TSKEJI0€, YTO-TO MOJIHOE TOTO CTPAHHOI'O BBIPAXKEHUS, IO KOTOPOMY
HEKOTOpBIE YraJblBAlOT C TEPBOr0 B3MIsa B CyOBEKTE Maaydyro
0omne3np. JInmo mosomoro 4enoBeka ObLIO, BIpPOYEM, MPHUSTHOE,
TOHKOE M CyXOe€, HO OECIIBETHOE, a Temeph Jaxe MOCHHS H33s101Iee»
[2, c. 4].

ABTOp HE pacKpbIBa€T HaM OTHOIIEHUE KHs3S1 MBIIIKMHA K
IEPKBU (MBI HE 3HAEM, XOJUT JU OH B IIEPKOBB, MOCEIIACT JIU OH
CITy>k0BbI); caM repoil He MOXKET JaTh KOHKPETHOI'O OTBETA Ha BOIPOC
Poroxuna Bepyer nu oH B bora: «— A Hacuer Bepbl, — Ha4aJl OH,
yIBIOHYBIIKCH (BUIMMO HE Kejasi Tak OCTaBJsATh PoroknHa) u, Kpome
TOrO, OXHUBJSACH I[OJ  BIEYATIIEHHWEM  OJHOTO  BHE3AITHOTO
BOCIIOMUHAHUSI, —HACYET BEPHI S, HA MPOLLIOM HEAeNne, B JABA IHSA
YETBIPE pa3Hbl€ BCTPEUM HMEN. YTPOM €Xal II0 OJHOM HOBOH
YKEJIE3HOU 10pOre U yaca 4eTbipe ¢ 0fHUM C—M B BaroHe MpoOroBOPHIL,
TYT K€ U TO3HAKOMUJICS. S ellle mpexkie 0 HEM MHOIO CJIBIXMBAI H,
MEXy Mpo4uM, kak 00 aTercte. OH 4eOBEK JIEUCTBUTEIBHO OUYCHB
YUEHBIH, U 1 00pasioBaJiCs, YTO C HACTOSIIIIUM YYEHBIM OYyly TOBOPHUTb.
CBepx TOTo, OH Ha PEAKOCTh XOPOLIO BOCIIUTAHHBIN YEJOBEK, TaK YTO
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CO MHOM TOBOPWJI COBEPIIEHHO KaK C POBHBIM CeOE IO MO3HAHUSAM U
no noHsaTusM. B Oora on He BepyeT. OQHO TOJIBLKO MEHS MOPa3UIIO:
YTO OH BOBCE KakK OyATO HE MPO TO TOBOPUII, BO BCE BpEMSI, U TIOTOMY
MMEHHO TMOpa3wjio, 4YTO W MOPEXKAE, CKOJIBKO s HU BCTPEHAICS C
HEBEPYIOIIUMU U CKOJIbKO HM YUTaJ TaKUX KHUT, BCE MHE Ka3ajocCh,
YTO W TOBOPAT OHU U B KHUTaX MUIIYT COBCEM OYATO HE MPO TO, XOTs
C BUJYy M KaXXETCsl, UTO MPO TO. S 3TO emMy Torja >k€ W BhICKa3aj, HO,
JIOJKHO OBITh, HESICHO WJIM HE YMEJ BbIPa3UTh, IOTOMY YTO OH HUYETO
HE MOHsL...» [2, c. 115].

Kusa3p pgaer oTBeT onupasch Ha JKUTEUCKHE UCTOPUU —
KOCBEHHO, IpuOeras K YBHJACHHBIM CIy4asM H3 JKU3HHU JAPYTUX
monen, npennaras [lapdeHy caMoCTOATENIBHO CIeNIaTh BBIBOJ O BEpe
KHA34. B cBor ouepenp Mnmonut or3piBaeTcss 0 MBIIKMHE Kak O
MaTepuanucTe (3amedasi, YTO MMEHHO KHA3b Tak ceOst HazBai): «S1
OMSITh 3aMETUJI €My CMESICh, YTO OH TOBOPUT Kak Mmarepuanuct. OH
OTBETUJI MHE C CBOCIO YJIBLIOKOM, YTO OH U BCerja ObLT MaTepPUAIUCT.
Tak kak OH HHUKOrJa HE JDKET, TO OTH CJIOBa 4YTO-HUOYIb Ja
o3HavaroT™» [2, ¢. 401].

N3 BbIllIECKA3aHHOTO MBI MOXEM CJiejaTh CICIYIOIIMN BBIBOJI:
Bepa B bora repos pacxoauTcsi ¢ paMKaMHu IPAaBOCIABHOW PEJIUTHH.
[TokazareneH craeayrOMM 3MKA30]I pOMaHa — PACCKa3 KHA3SA
MpimkrHa 0 HaATPOOHOM pedu MIBeIapcKoro crsameHHuka: «Korma
K€ MaTh MOMeEpJia, TO MacTOp B IIEPKBU HE MOCTHIIUIICS BCEHAPOHO
omo3opuTh Mapu. Mapu crosina 3a rpoOOoM, Kak Oblia, B CBOUX
JOXMOTBSIX, U Takanga. Coliock MHOTO HapoOay CMOTpPETh, KaK OHa
Oyzmer mjakath W 3a TPOOOM HMATH; TOTAA IMAacTOp, — OH eIle ObLI
MOJIOJOM YEI0BEK, M BCS €ro aMOuIusg Oblla cAeiaThbesl OOJIBIINM
IPOMOBEIHUKOM, — OOpaTUIICA KO BCEM U yKa3ai Ha Mapu. «Bot k1o
OblJIa IPUYMHONW CMEPTH 3TOW MOYTEHHOW >KCHIIWHBLD (M HEeNpapia,
MIOTOMY 4YTO Ta yke JBa rojaa Oblga OOJIbHA), «BOT OHA CTOUT MpPeE
BaMU M HE CMEEeT B3MISIHYyTh, OTOMY YTO OHa OTMEYEHa IMEePCTOM
00XMKM; BOT OHa 0ocas U B JIOXMOTBSIX, - MPUMEP TE€M, KOTOpPHIC
Tepsitor gooponerens! Kto ke ona? Oto moun ee!», m Bce B 3TOM
pone. 1 nipencraBbTe, 3Ta HU30CTh MOYTH BCEM UM ITOHPABHUJIACH...»
[2, c. 65]. Takue paccyIeHUSI KHA3 HENOMYCTUMbI, HO UMEHHO OHU
pPacKpbIBalOT HaAM OECMOPOYHYIO JETCKYIO IyIly MBIIIKHHA, KOTOpas
110 CBOEU MPUPOJIE COMPOTHUBIIACTCS BCIKOMY 3JIy U JKEJIaeT YCTPAHUTh
ero. Onu30]1 O0IIEHUsI CO MIKOJIbHUKAMU — CBO€OoOpa3Hasl MpOIOBE/Ib
MOJIOKUTEJIPHO TIPEKPACHOTO 4YEJIOBEKa — IIPETBOPEHUE B JKHU3Hb
npeaHa3HaYeHus KHsI3s1 MBIKUHA: NOOYXKIEHUE U TMPOOYyXKICHUE
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n00pOTHl U JIIOOBH B AyIIax AETE — TO, YTO OCTAHETCS IOCJE €ro
yXo/a.

MpimkuH  — aMmar, A0 OOJW YyBCTBYIOUIMW DMOIUU M
CTpaJlaHusl JIFO/IeH, C KOTOPBIMU OH OOIIAETCS, U MBITAIOUIUNACS CIIACTH
ux. Y HEro ecTb BBIOOP: OCTAThCS B MHUPE OJICPKUMBIX TpexaMu M
NOPOKaMHU JIt0JIel (MPHU 3TOM YYBCTBYS, YTO 3TOT MUP YOBET €ro) WUin
npocTUThCsl ¢ HUM. KHsI3b Jenaer BbIOOp B MOJb3y mnepBoro. Ero
m000Bb kK Hactacke @uIMNNOBHE HOCUT CHACUTEIBHBIN XapakTep —
npeuiaras €l pyKy U CepJle, KHA3b MbITAETCS UCLEINUTh €€ 3USIONIYIO
NyLHIEBHYKO panHy. Ho Ta He »Kenaer uCLENEHUs, €M MpPUSATHEE
BBIHAIIIMBATh CBOIO OOMJY — T€pOu B OE3BBHIXOJHOM IOJIOKEHUU U
oOpeYeHbI MOTUOHYTh.

Aunekceit B pomane «bpartes KapamaszoBwl» npeacTaer mnepen
HaMU 370POBBIM MOJIOJIBIM YEJIOBEKOM — MPOTHUBOIOJIOKHOCTh KHS3S
MpiikrHa Ha ¢u3ndeckoMm ypoBHe: « MoKeT ObITh, KTO U3 UATATEIICH
MOJyMaeT, YTO MOM MOJIOJION YeJIOBEK ObLT 0OJIC3HEHHAs, SKCTa3Hasl,
OenHO pa3BHUTas HaTypa, OJIeTHBIN MedTaresb, 4axXJbld M HCIUTOU
genoBedek. HamporwB, Ajema ObT B TO BpeMs CTaTHBIH,
KPaCHOUIEKUH, CO CBETJIBIM B30pPOM, IBIUIYIMHA  3J0POBbBEM
JEeBATHAAATWICTHUN 1TOJpOoCcTOK» [1, ¢. 98]. B oTimuue oT KHs3s OH
(Anema) — peamuct: «<...>Asema ObUI Jake OOJIbIIE, YeM KTO-
HUOYAb, peanucToM. O, KOHEYHO, B MOHACTBHIPE OH COBEPIICHHO
BEpOBaJ B 4yJieca, HO, MO-MOEMY, UyJeca peajlucTa HUKOTAA He
cMyTAT. He dyneca CkIOHSIOT peanucra K Bepe. McTuHHBIN peanucr,
€CJTM OH HE BEPYIOIIUI, BCET/1a HAlJET B ceOe CHUITy M CIIOCOOHOCTD HE
MOBEpUTh U YyHdy, @ €CJIM YyJO0 CTAaHET MpeJ HUM HEOTPa3HMMbIM
¢dbakTOM, TO OH CKOpee HE MOBEPUT CBOMM UYyBCTBAM, YEM JIOMYCTHUT
dakt. Ecim ke W JONyCTUT €ro, TO JOMYCTUT Kak (akT
€CTEeCTBEHHBIM, HO JOCeJe JIMIb OBIBIIMNA €My HEW3BEeCTHhIM. B
peaucTe Bepa He OT UyJia pOKJIaeTcs, a 4yA0 OT Bepwl. Ecinu peanuct
pa3 TMOBEPUT, TO OH HMEHHO MO peaau3My CBOEMY JOJDKEH
HEMPEMEHHO AONyCTUTh U uyno» [1, c. 98-99]. Ilpu stom cnexyer
OTMETHUTh, YTO 00a reposi Bepyrouue Jitou, Ho B Aseme Kapamazose
@®.M. JIOCTOEBCKHM BOIUJIOTHII UEPAPXUUYECKYIO MOJEIb BEPBI: MEpPE
HAMHU YEJOBEK, MPHUHSABIIMK TMOCIYLIIAHUE, CICAYIOIIUN 3aKOHAM
MHCTUTYTa UEPKBH W 3aHUMAIOIIMN CBOE€ MECTO B LIEPKOBHOM
uepapxuu. OH kKeJlaeT OCTaThCS B MOHACTBIPE, TAK KAK )KU3Hb B MUPY
€ro He MPEeJIbIIAET, HO CTapel] 30CHMa MOCHIIAET €ro B MUP U AJieliie
HEOOXOAMMO TMOAYMHHUTHCSA. ['epoil uMeeT YeTKyl TO3UIHUIO
OTHOCHUTEJIBHO BOIPOCA O CylIeCTBOBaHMU bora: «— AJemika, ecTb
bor? — Ecmwb boe. — VIBaH, a 6beccmepThe ecTh, Hy TaM Kakoe-HUOY /b,
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HY XOThb MalleHbkoe, MantoceHbkoe? — Her u Oeccmeptusa. —
Hukakoro? — Hukakoro. — To ecTb COBEpUICHHEHIIWN HYJb WA
HeuTo? MokeT ObITh, HEUTO Kakoe-HHOyAb ecTh? Bce ke Beap He
HuuTo! — CoBepIIeHHBINA HYJb. — AJIEIKa, eCTh OeccmepTue? — Ecmo.
— A bor u Oeccmeptue? — U boe, u beccmepmue. B boce u
beccmepmue» [1, c. 142]. B otnuuue ot kHsa3s1 MblilikuHa AJeiia He
TOJIBKO TOBOPUT O BEpE, HO U OOBSICHAET COOCTBEHHOE MOHUMAHHUE
pEIUIuu — Il HEro OHa SBIAETCA aKCMOMOW. Berpewas Ha cBoeMm
NyTH TPEMSITCTBUA, Bepa AJekcess OOHOBISAETCS, HE MOJAAacTCs
comHeHnio (dmm3o7 W3 TnaBbl «Kanna ["anmuneiickas», rae Amnerra
IeTyeT 3eMITI0, Y3HaB, YTO cTapel] 3ocumMa XuB). ['epoit crmocobeH He
TOJBKO YETKO M3JIaratb CBOM MbIciu O bore, Bepe u penuruu, HO U
YUHTH JIIOJIEH Bepe (4eM He HaJENIeH KHA3b MBIILIKUH).

Ha npotsbxennu pomana o6pa3 reposi peTeprieBacT IBOTIOLUIO:
OT TOCIYIIHHUKA JI0 CaMOCTOSATEJIBHOTO IMpaBeaHUKa, CIOCOOHOTO
Hay4YuTh JIOOBH U Bepe aereil: «— Kapamazo, Mbl Bac ooum! —
BOCKJIMKHYJI HEYIEpPKUMO OJWH rojoc, kaxercs Kapramosa. — Ml
Bac JIIOOMM, Mbl Bac JOOWM, — TOAXBATHJIM U BCE. Y MHOTHUX
CBEpKaJIM Ha ria3zax cie3nuHku. — Ypa KapamaszoBy! — BOCTOpKEHHO
npoBosriacuil Komnsa. — W BeuHass mamMsaTh MEPTBOMY MajbuyuKy! — C
YyBCTBOM IpUOaBUI OnaTh Ajenia. — Bedunas namsath! — moaxXBaTUIIU
cHoBa Manpuuku. — KapamaszoB! — kpuknyn Kons, — Heyxenu u
B3aIlpaBlly PEJIUrvs TOBOPUT, YTO MbI BCE BCTAHEM U3 MEPTBBIX, U
OKMBEM, M YBUJIUM ONSITH APYr Apyra, u Bcex, u Mmromeuky? —
HenpemeHnHo BoccTaHeM, HENPEMEHHO YBUAMM M BECEJIO, PAJOCTHO
pacckaxkem Apyr Opyry Bce, 4TO ObUIO, — TOJYyCMEsCh, TOJy B
BOCcTOpre otTBeTWa Agsema. — AX, Kak 3To Oyaer xopomo! —
BeIpBasioch 'y Komm» [1, c. 475]. Anema BO3AEMCTBYeT Ha JeTel
CIOBOM (Kak YOEXIECHHBIM XPUCTHAHWH), MBIIIKUH — TMBITACTCS
JpaThCs ¢ 1eThMU 3a Mapu.

byntr Anexces KapamazoBa mocie cmepTd crapiia 30CUMbI U
BO3HUKAIOIIME TMepes HUM coOsa3Hbl (moe3gaka K ['pymieHbke) —
HEOThEMJIEMAs YaCTh JyXOBHOM 3BOJIIOIMUA TEPOsl, MOATBEPKIAIOIIAS
CTOMKOCTh M HCKPEHHOCTb €ro Bepbl. KHs310 MBIIKUHY CYyXIEHO
MOTMOHYTh, HE TPOM/ISl UCTIBITAHUE JKEHITUHOM.

HeoOxoaumMo OTMETHTh SMWJIOTH JIByX POMAaHOB: K KHSI3IO
MpikuHy BO3Bparaercst 00y1e3Hb, a AJIelie MPeICTOUT BCTYIUTh Ha
CBOW JKU3HEHHBIN MyTh.

B ornnune ot kHA3% MBIIIKMHA AJIEKCEN )KUBET B TAPMOHHHU C
MHUPOM, CIIOCOOEH CTOMKO MEPEHOCUTh TPAreIuu >KU3HU, TaK Kak
CUJIEH JYXOBHO, HO HE€ MOXET JOCTaTOYHO TJIyOOKO MOHUMATh H
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9yYBCTBOBATb J'IIO,Z[Cﬁ KaK KHA3b, OH HC BHIUT HUX «HACKBO3b». Ho ux
ICPBOCTCIICHHAA 3a/lda4ad 3aKJIF0OYCHA B IIOMOIIU JIFOAAM.
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YAK 811°1

Tynukosa C.E.
JOLECHT KaCbeI[pBI AHTIIMUCKOTO SI3BIKA U MCTOJAMUKHU €TO IPCIIOgaBaHNsA
Kopumynosa A.T'.

CTYACHTKa 4 Kypca (baKyJIBTeTa HHOCTPAHHBIX A3BIKOB W JIMHI'BOAUJIAKTUKHA

CapatoBCKui TOCYyTapCTBEHHBIN YHUBEPCUTET
uMmenu H.I'. YepHepimeBckoro

NCITOJIB3OBAHHUE IOMOPA B IOJIMTUYECKOM JUCKYPCE
(HA MATEPHUAJIE BBICKA3BIBAHUM b. OFAMA)

Annomayus. B [1aHHOW CTaTbe pPacCMaTpUBalOTCS CPEACTBA
penpe3eHTalMd MOpa M HPOHMHM B  AHTJIOSI3BIYHOM  MOJUTHYECKOM
nuckypee. FOMoOp M HOJMUTHKAa OCHOBaHbl Ha TBOPYECTBE M THOKOCTU
MbIciId. [lonuTHKa, MOMHMO IPOYEro, SIBISETCS BBIPAXKECHUEM IO3ULUU.
OOwmuM  3HaAMEHaTeNeM MEXIy IOMOPOM M TOJUTHKOM  sBISETCS
WCIOJIb30BaHWE PUTOPUKU. B  HacTosmen crarbe  paclIUpstOTCS
CYLIECTBYIOIIME 3HAHUS 00 UCIOJIB30BaHUS IOMOpA B MOJUTUKE, OCHOBHOE
BHUMaHue ynensercs bapaky OOame, NOJUTHYECKOMY JEATENI0 U
obiBIIeMy mnpe3uneHty CoenuHeHHbix LllTatoB AMepuku, OMHMCHIBAETCS
P COOBITUM €ro MOJUTHYECKON Kapbephbl, MPEACTaBICHHBIX B CPEICTBAX
MaccoBOU MHGOPMAIIUH.

Kniouegvle cnoea: monuTUYECKUN AMCKYpPC, UPOHUSA, PUTOPHUKA,
IOMOP, CPEJICTBa MacCOBOM MH(MOpMAIIIH

Abstract. This paper deals with the intersection of humor and
politics. Both are based on creativity and flexibility of thought. Politics is,
among other things, the expression of a person’'s position. The common
denominator between humor and politics is the use of rhetoric. In this
article much attention is paid to the topic of the use of humor and irony in
English political discourse. This article focuses on Barack Obama, a
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politician and ex-President of the United States of America in a number of
events from his political career as have been described in mass media.

Key words: political discourse, irony, rhetoric, mass media, political
translation, public discourse, political rhetoric, political speech

PI/ITOpI/IKa - 9TO «CJIOBCCHAA MAHUITYJIUA», HCIIOJIb3YrOoIIas
CJIOBa AJId BJIMSAHUA HIIN Y6€)KI[GHI/IH APYroro 4cjioBCKa. PI/ITOpI/IKa -
9TO HHCTPYMCHT, I/ICHOJ'II)BYGMBII\/’I MHOI'MMHU JTHOAbBMHA I IICPCAAYN

uHboOpMalMK, BIMSHHUS W YyOexneHus. YenoBek - coluaibHOE
CYIIECTBO U €r0 BBDKMBAHHE 3aBHCHT OT €0 CIIOCOOHOCTH CO3/1aBaTh
3 PeKTUBHYIO KOMMYHUKAITHIO u B3aMMOIIOHMMaHHE C

OKpykaromumMmu. [louTu Kaxapld 4YeEJOBEK, OT NpPe3uJeHTa 10
OOBIYHBIX TPAXKJIaH, UMEET CTPEMJICHHUE HaBSI3bIBATH CBOM B3TJISIBI U
TEHJICHIIUKW JAPYTUM, JUKTOBaTH UM 00pa3 >kKu3HU. Putopuka,
corjgacHO ApHCTOTEN0, O5TO CHOCOOHOCTh HAaXOAWTh CIOCOOBI
yOeKIeHUsI OTHOCUTEIBHO JII0Ooro nmpeamerta [1].

Hcnonp30BaHne pUTOPUKH KaK CPEJICTBA YOCKIACHHS B 1IEJIOM, U
KaK CHoco0 yMpaBieHUS MaccaMd B YAaCTHOCTU, MPETEPIIEIIO
u3MeHeHus B Hamie BpeMms. Today, people understand reality for the
most part through the media, and there is no doubt that the
remarkable expansion of the communications media has influenced
the process of message transmission [2]. CMHM wumeror
HEOIPAHUYEHHBIE BO3MOXXHOCTH [JI1 MAaHUIYJIMPOBAHUS YUTATEIIMU
IyTEM repenavyun coO0IIeHU M C LEJIbIO MOBBIIECHUS
NOTPeOUTENTHCKOTO  MApKeTHMHTa W YBEIWYEHHUS  MacCOBOTO
pacrnpoCcTpaHeHHs TOBapa WM yCIYTH, WU B3IIsAa U ujaeu [3].

C aHanOrMYHBIM MAHUMYJIUPOBAHUEM MBI CTAJIKUBAEMCS U B
MOJUTUYECKOM Juckypce [4]. PaHHee Ha TMOJUTHUYECKON apeHe
KaHAUJAT OIEHUBAJICS [0 €ro CIOCOOHOCTH CTPOUTH KOATHUIUIO
BHYTPHU CBOEH MapTHHU, a CETOHS - MO0 CIIOCOOHOCTH YOEXK1aTh MACCHI.
The “new politician” needs to be, first and foremost, a media star, a
celebrity favorite in the polls [5]. B momutuyeckom amckypce
UCIIOJB30BAaHUE  IOMOpa W MPOHMM  KaK  HMHCTPYMEHTOB
KOMMYHUKATUBHOTO BO3JEHUCTBUSI SIBJIIETCSL  PACOpPOCTPAHEHHBIM
npueMoM. [lOMUTHKU W TOJUTHYECKUE MapTHU YICTSIOT OOJbIIoe
BHUMaHue wuHpopManuu, Kotopas mnosBiasercs B CMU. Onu
COPTHPYIOT W TIIATEJIHHO BBIOMPAIOT, KaKWE€ BOIPOCHI HYKHO
MOAYEPKHYTh U KaKUM 00pa3om, YTOObI JOCTUYb CBOEH LI€JIU BIUSHUS
Ha MHEHUE 11eJIeBOM ayauTopuu. CoriacHO MHOTUM HMCCJIEOBAaHUSIM,
OpaTOPCKUE HABBIKU U CIIOCOOHOCTH NepeaaBaTh UHGOPMAIIUIO OYCHb
Ba)KHBI JIJIS1 BIMSHUS Ha OOIIECTBEHHOE MHEHHE [5].
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Jist  Toro, 4TOOBI OXBAaTUTh OOIECTBEHHOCTh, MOJUTHUKU
IIMPOKO UCIOJIB3YIOT CpeICTBa MAaccOoBOM HWH(OpManuu; OHU
aHAIM3UPYIOT HOBOCTHBIE MepeiadyaM, YTOObI MOIYyYUTh HH(OPMALIUIO
O TOM, 4YTO JyMaeT OOLIECTBEHHOCTh, a TAK)KE O TOM, YTO ITUIAHUPYIOT
ux nojuTHueckue conepuuku. Today the media plays a central role in
establishing the image of the «new politician» [3]. cnonb3oBanue
S3BIKOBBIX CPEJICTB, CTUJIMCTUYECKUX MPUEMOB OPATOPOM BBIMOJTHSIOT
BOKHYIO (QYyHKIMIO B Tporecce (OpMyIUpOBaHUs, TMEpeayu,
MOJIyYEHUSI U UHTEpHpeTauu cooOiieHus. Peyb - 3T0 MHCTPYMEHT
KOMMYHUKAIMU, LEJIbI0 KOTOPOrO SBIIAETCS CO3[aHHE OTHOILICHH
MEXK]Ty TOBOPSIIKM M LIEJICBON ayuTopuei [6].

Apuctotenb OOBSICHWI  pOJb JUYHOCTH W  Xapakrepa
cienyronmM odpazom: «The personality of the speaker, ethos, is the
persuasive factor that makes the speaker trustworthy. Two additional
elements that contribute to the persuasiveness according to Aristotle
are reason, that is, logical convincing by means of words and pathos,
those rhetorical devices that arouse the audience’s emotionsy [1].

Omop u monmtHka, 1Ba SIKOOBI HECBSI3aHHBIX MpeaAMeETa, Ha
caMOM  JieJle  SIBJSIFOTCS ~ B3aMMOCBSI3aHHBIMM  COIMAJIbHBIMU
NOHATHSIMHU, KaXJ0€ W3 KOTOPBIX JOMOJHSET Jpyr JApyra.
Hcnonb30BaHrE FOMOPUCTUUYECKUX CPEJICTB U CO3JIaHUE UPOHUUYECKON
TOHAJLHOCTU BBICKA3bIBAHUS MPEANOJIAraeT, «4YTO JUCKYPC HUMEET
SMOIMOHAIILHYIO OKpacKy (MHOrAa SIPKO BBIPAKEHHYIO, WHOT/IA
3aByaJIMPOBAaHHYI0), OH HACHIIEH CYOBEKTHBHOW  OIICHOYHOM
uH(popMaIeld co CTOPOHBI aBTOpa COOOIIEHUS. AJPECaHT, SBISAACH
WHULIAATOPOM OOIICHUS, TPECIeayeT CBOM JIMYHbIE HHTEHIMU U
NBITAaeTCS 3a7aTh BHIOPAHHYIO MM KOMMYHHMKATHBHYIO TOHAJIbHOCTH
JUIs TOCTHXKEHUSI CBOUX IIeJIel, KOTopasi, Ha €ro B3I, HauboJjee
perieBaHTHasi B JIAHHOW CUTyalluW» 3a CUET HCMOJIb30BAaHHS HOMOpa
u/unu upouud [7].

Tak, OMOp HHOTJAa WCHOJB3YyETCS g  BBIPKCHUS
MOJUTUYECKON KPUTHUKHU.

The politics of humor challenges the political status quo and
strengthens the values and dominant aspects of politics [8].

Eme onna xapaktepHas 0COOCHHOCTH IOMOpa 3aKJIIOYAeTCS B
TOM, UTO OH SBISETCS XOPOIIMM CPEJICTBOM  pa3pylICHUs
KOTHUTHBHBIX OaphbepOB U TPOHUKHOBEHUSI COOOILECHHS B pa3zym
yeynoBeka. TOT, KTO oOpaliaeTcs K JAPYruM, HCIOJIB3Yysl OMOP,
BOCIIPUHUMAETCA KaK TO3UTUBHBIA U JAPYXKEITIOOHBIM YEJOBEK,
KOTOPOTO XOUETCs CIYIIATh.
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CBsI3p MOJIMUTUKH W IOMOpPA BOCIPUHUMAETCS CETOAHA Kak
HEOThEeMJIEMasi dYacTh TMOJUTHYECKOTO JHUCKypca. Tak, OBIBIIMI
npe3useHt CIIA, bapak O6ama uMeet OTJIIMYHOE YyBCTBO tomMopa. OH
3HAE€T, YTO, €CIM OH CMOXET 3aCTaBUTh CBOKO ayJHTOPHIO
yIBIOHYTbCS, €My, BEpPOSITHO, YyJAacTCs BbI3BaTh WMHTEpEC, W,
BO3MOHO, BBIUTPATh MOAACPIKKY, MOBIUITH HA CBOUX CIyIIaTeneh U
MpUBJIEYL WX BHUMAHMUE. B cepemqune 1990-x romoB, 10
npe3ugeHTcko kammanuu b. OOambl, kKorgja OH ObUT BHOBD
n30paHHBIM ceHATOpOM ITaTa MnuHoMe, ero Cipocuin, X04eT JId OH
ObITh mpe3uaeHToM. OH oTBeTUn cienyromiee. «Guys, I am a state
senator. | was elected yesterday. | have never set foot in the U.S.
Senate. | have never worked in Washington. And the notion that
somehow | am going to start running for higher office, it just doesn’t
make sense.....I am going to be spending the first several months of
my career in the U.S. Senate looking for the washroom and trying to
figure out how the phones worky.

YrnoMmuHas 0 MaprUHAJIBHBIX BeIlaX, TaKUX Kak ‘“‘washrooms”,
OH aKIICHTUPYET BHMMaHHE Ha 00Jie€ BAXKHBIX JIeJlaX, KOTOpbIE OH
ocymiecTBUT B Oyaymem. To ecTb, €ro BO3MOXHOCTh CTaTh
npe3uaeHToM. Kpome Toro, 1aHHbIN OTBET MOJYEPKUBAET OCTPOYMHUE,
YKpEIUIsisi ero o0pa3 Kak TBOPUYECKOIO0 M Pa3HOCTOPOHHEIO UeIOBEKa,
4epThl KOTOPOT'O BAXKHBI JIJISI JIUJIEpa.

«I figure there’s nowhere to go from here but downy - ckazan
oH. «So tonight, I'm announcing my retirement from the United States
Senatey. 3nece b. OO6ama wucmoiab3yer BepOAIBHBIN OMOD,
OCHOBAHHBI HAa HEOJHO3HAYHOCTH, TAHHBIA FOMOPUCTUYECKOE MPUEM
yKa3bIBaeT Ha €ro Mo3HaBaTeIbHbIE CIOCOOHOCTH, a TAK)KE 3aCTaBIIsET
ClyliaTesaend 3aayMaTbCsd HaJ €ro ciaoBamu. Jlaxke CTaaKkuBasCh C
TpyaHocTsiMu, bapak O0ama mnocrapaics OTHECTUCh K J3TOMY C
tomopoM. Hanpumep: «If we were supposed to be perfect, we’d all be
in trouble, so we rely on God’s mercy and grace to get us throughy
[9].

IOMOp - OTAWMYHBIA HHCTPYMEHT UISI HEUTPAIU3ALUU
HeratTuBHbBIX AMouuil. b. ObGama, HaJieIEHHBIM MPEKPACHBIM YYBCTBOM
IOMOpa, 3Hajd, Kak H30aBUThCSA OT THEBA CBOETO MOJUTUYECKOTO
conepHuka. IloaydnB OCOOEHHO pE3KUH BBITOBOP B MHCHBME OT
cenaropa Jl>kona MakkeliHa, OH OTBETWJI C I[IOHUMAaHUEM U
cAep)KaHHOCTBIO: « The fact that you have now questioned my sincerity
and my desire to put aside politics for the public interest is
regrettable, but it does not in any way diminish my deep respect for
you nor my willingness to find a bipartisan solution to this problem».
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bapak O6ama, oTBeuas TPOTUBHUKY, JeJaeT d3TO C
JIOCTOMHCTBOM ¥ YyBCTBUTEIHHOCTHIO, MEPEIUICTAIOIIUMHUCS C TOHKUM
IOMOPOM, KaK BUJHO U3 CIEAYyIONX npuMepoB: «I don’t think George
Bush is a bad man. [ think he’s a patriotic person and I don’t think
that the people who work for him are stupid people. I think a lot of
them are smart in their own way. | think that the problem is that
they've got a different idea of America than the idea we've got» [9].

B namHOM OTBeTe CMBICT BBICKA3bIBaHWSI HE OYCBHIACH U
Hy’K1aeTcss B uHTeprperanuu. OOpaTiM BHUMaHUE Ha BBIJICJICHHBIC
ciioBa B Tekcre, a lot - He NPAMOJUHEHHBI U WUMEIOT KOCBEHHOE
3HaueHue, 0003Havasi, YTO HEKOTOPBIE U3 JIIO/ICH, KOTOphIE pabOTaIOT
c JI. Bymiem, Ha caMOM fiesie TTyTib.

B npyrom myHKTE BMECTO TOTO, YTOOBI CKa3aTh, YTO ITH TIIYIIbIE
JIOAM Tpy0o ommnbaroTes, OH roBOpHuT, uto y Hux «a different idea of
America than the idea we've got». B 3akmoueHue mnpuBenem
HECKOJILKO MMPUMEPOB, B3SITHIX U3 MOTUTHICCKUX peueii O0aMBbl.

DNC Keynote Address (2004): «That we can participate in the
political process...and that our votes will be counted...At least most of
the timey.

DNC Acceptance Speech (2008) : «Out of work? Tough luck.
No health care? The market will fix it. Born into poverty? Pull
yourself up by your own bootstraps — even if you don’t have boots.
You're on your owny.

Economy Speech (2008): «At this rate the question isn’t just
‘are you better off than you were four years ago?’, it’s ‘are you better
off than you were four weeks ago? »

Takum oOpazom, TpUMEpHI, MPUBEACHHBIE B JAaHHOW CTaThe,
CO37al0T JIOCTOBEPHYIO KapTHHY OTHOCHUTEIHHO OJHOW W3 CaMbIX
MHTEPECHBIX U BAXKHBIX OCOOCHHOCTEW TaKOW MyOJUYHON IMEPCOHBI,
KaKk mnpe3uneHTa bapaka OOambl. B crathe 3arparumBaercs psif
IOMOPHUCTUYECKHX AaCIEKTOB, KOTOpPHIC BBIPAKAIOTCS Ha Pa3HBIX
apeHax: YacTHOW, MyOJMYHOW W moiuTudeckorn. Bce Tpu cdeps
MOIEPKUBAIOT (opMupoBanne TudHOCTH b. OOambl Kak YenoBeka,
MOJINTHKA U JIUJEPA, C OTIMYHBIM YyBCTBOM IoMopa. Vcrmonb3oBanue
UM IOMOpa B TOJIUTHUYECKOM JHUCKYpCe HE OCTAETCsl HE3aMEUEHHBIM,
HA00OpOT, CO3MAaECT €ro JUYHBIA CTHJIb M CIOCOO BO3ICHCTBUS Ha
IIEJIEBYIO ayAUTOPHIO.
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SECTION VIII. Jurisprudence (FOpuouueckue nayku)

Bacuk Esiena AsnekceeBna, Xapa06apa Esena
CTYACHTKH (I)aKYHBTeTa IIOATOTOBKH CIICTINAJIMCTOB
tst cyneoHol cucteMsl (FOpuamdeckuit pakyabTeT)
Tonunbckas Enena BajieHTHHOBHA (HAYYHBI PYKOBOIMTEb)
KaHIWAAaT IOPpUINICCKHUX HAYK, JOLCHT Ka(bezprl YT'OJIOBHOTI'O IIpaBa

Cesepo-3ananusiii punuan Poccuiickoro rocyaapcTBeHHOTO
yauBepcuteta npaBocyaus (C3® ®I'bOYBO «PT'VII»)

HECOBEPIIEHHOJIETHUE B KPUMHWHOI'EHHO
CUTYALIUU: IPOBJIEMA B3AUMOJIENCTBUS
I'OCYJAPCTBEHHbBIX OPI'’TAHOB

OnHoli W3 OCTPHIX MpOOJEeM OOIIECTBEHHBIX OTHOIICHUN B
o0JlacTh OXpaHbl JETCTBA U MPaB HECOBEPIIICHHOJETHUX B HACTOSIIIEE
BpeMsl SIBJISIETCS OKa3aHUE CBOEBPEMEHHOUN MpodeccuoHaIbHON
JIOCTATOYHOM TIOMOIIM HECOBEPILICHHOJIETHUM, HaXOAAIIUMCS B
TPYAHOW  JKU3HEHHOM  CUTyauuu. B eXerogHom  JOKjaze
YnonHoMmodeHHOTO 1O mpaBaMm pebenka mo Cankt-IletepOypry 3a
2017r. roBOpPUTCA O  HEOOXOAMMOCTH  MEXBEIOMCTBEHHOTO
COTPYJHHYECTBA, O €ro MO3UTUBHOM Pa3BUTHUH, A TAKXKE O €ro
pe3ysbTaTax 3a mpoueamee Bpems [1]. bbuio yaeneHo BHUMaHUE
Kajmobam TrpaxiaaH Ha  JACHCTBUSL M O€3JCHCTBHUS COTPYIHUKOB
OpraHoB oneku U noneuntenscra. B 2017 rony xano0sl Ha rpydoe U
YHUUYMIKUTEIIBHOE OTHOIIECHUE COTPYAHUKOB OTIIEJIOB OINEKU U
MOTICYMTENIbCTBA K TpakaaHaMm coctaBuiin Oosiee 50 %, Torma Kak B
npouioMm ux 6110 30%.

YIOTHOMOYCHHBIH TI0 TpaBaM peOeHKa B CBOEM JIOKIIAje
roBopuT cienytomee: «Hepeako momobHOe OTHOMIEHWE K TpakIaHaM
JOTYCKAIOT KBaJU(PUIIMPOBAHHBIE W MHOTOONBITHBIE COTPYIHUKHU
ornenoB omneku. [IpodeccuonanbHOe BBITOpAaHHE, OTCYTCTBHE
CAMOKPUTHUKH U aOCOJIFOTHAs YBEPEHHOCTh B CBOEH MpaBOTE, HE
MO3BOJISIET MHOTOONBITHBIM  CIICITUATTUCTAaM OOBEKTHUBHO OIICHUTH
CUTYyallMl0 U CBOM BBICKA3bIBaHUA. IJTO MPUBOJUT K KOH(MIUKTAM H
HEJIOBOJILCTBY TPaXIaH.

K coxanenuto, mMogoOHBIX CHUTyalldid TIOJHOCTBIO H30€KaTh,
BEPOSITHEE BCETO, HEBO3MOXKHO, HO HEOOXOJUMO CTPEMHUTHCA K HX
MHUHUMM3AIMU. ['pakiaHe JOJHKHBI JOBEPSTh CHEIUATM3UPOBAHHBIM
opraHaMm i1 TOTO, 4YTOOBI  B3aMMOJCHCTBOBaTH C  HUMHU:
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CaMOCTOSITENIbHO OOpalaThCs 3a 3allMTOW HApYIICHHBIX MpPaB; UATH
HA COTPYIHUYECTBO, YTOOBI y OPraHOB ObLja peajibHasi BO3MOXKHOCTh
OKa3aTb MAaKCMMaJbHO BO3MOXXHYK) IIOMOILb; BBINIOJHATh BCE
HEO0OXOAMMBIE MPEUCAHNS KOMIIETEHTHBIX OPTraHOB.

Emé onna mnpobimema 3akirodyaercs B TOM, UYTO BCs
KOMMYHUKAaIMs pPa3HbIX YUYPEKICHHM, CBSA3aHHBIX C 3alIUTOMN
peOEHKa, OCYIIECTBISETCS MOCPEACTBOM OMUIIMAIbHBIX IHuceM. Kak
MOKa3bIBAECT MPAKTHKA, 3TO 3aHUMAET OOJIBILIOE KOJUYECTBO BPEMEHU,
IIOCKOJIbKY ITUCHMO ITPOXOJUT HECKOJIBKO ATAIOB, IIPEXKIE YeM JOUIET
70 UCTHOJHUTENS. A 4YTO eciu HeoOXoJuMa KOMIUIEKCHAs IMOMOIIh
OpraHoOB HECOBEpLICHHOJeTHEMY? B TakoM ciydae Tepsercs
OTPOMHOE KOJIMYECTBO BpeMeHH. OTCYTCTBHE JOJIKHOIO KOHTAKTa,
OBICTPOIl CHCTEMBI pEarupoBaHUs U ONOBEUICHUS NPUBOAUT K
HEraTUBHbIM mnocieAcTBUsAM. Cucrema pabOTbl OPraHOB Ha JaHHBIN
MOMEHT a0COJIFOTHO pa3poO3HEHa, IOATOMY BO3HHUKAET HEOOXOAUMOCTh
B BBIPaOOTKE aJlrOPUTMA B3aUMOJCICTBUSA U NMOMCKA HOBBIX pELICHUIN
TEXHUYECKOTO  Xapakrepa JUId  YJIY4YlIEHUS  ONEpPaTUBHOCTH
pearupoBaHusl.

B Poccnn cymumoOCTh Jnl, COBEPIIMBIIMX MPECTYIUICHUS B
HECOBEPIICHHOJETHEM BO3pacTe, UAET HA CHaJl. JTO YCMAaTPUBAECTCS
u3 craructuku CyneOHoro nenapramenta npu Bepxosanom Cyne PO
[2]. B 2016 r. Obu0 ocyxnaeHo 23912 uenoBek, wu3 Hux 13157
YEJIOBEK HE JOCTUIJIM COBEPLICHHOJIETUS HAa MOMEHT BBIHECEHHS
npuroBopa, a B 2017 r. Oput0 ocyxnaeHo 20634 dgenmoBeka,
COBEPLIMBIINX IPECTYIUICHUS B HECOBEPIICHHOJIETHEM BO3pacTe, U3
HuX 11466 4enoBeK HE AOCTUIIIA COBEPUICHHOJETHUS HAa MOMEHT
BBIHECEHUSI IPUTOBOPA.

[ToyeMy HECOBEPIIEHHOJIETHUE COBEPIIAOT MPECTYIIICHUS?
OnHOM W3 TVIABHBIX NPUYMH MPECTYIUICHWM W MPaBOHAPYLIECHUM
HECOBEPIICHHOJIETHUX SIBJISIOTCS Ne(EKThl CEMEMHOr0 BOCIUTAHUS -
CM., HanpumMmep, [3].

Ho mHensbss WTHOPUPOBATh BJIMSHHE CBEPCTHUKOB HA
HECOBEPIICHHOJIETHUX. CBOEBPEMEHHOE BBISABICHUE JINLI, CKIIOHHBIX K
IIPOTUBOIIPABHOMY IIOBEJICHUIO, M OKa3aHWE IIOMOIIM TaKHM
HECOBEPIICHHOJIIETHUM, A  TakKe€  HEKOTOPbIM  CEMBIM  C
HECOBEPILICHHOJIETHUMU CIIOCOOHO YMEHBIINUTh YPOBEHB
NPECTYIUIEHUHA,  COBEpIIAEMbIX  noApoctkamu. g 3TOrO
HEOOXOAMMO, YTOOBI  MEJaroruyeckue pabOTHUKM  OoOsazanu
uHdopmalmer o ToMm, Kyga cooOmars HHGOPMAIUIO O TaKUX JIETAX,
KaK BECTU ce0s ¢ HUMH, KaK NpO(PHIAKTUPOBATH MPOTUBOIIPABHOE
IIOBEJICHUE. Ecmm  nersawm, CKJIOHHBIM K  COBEPIICHHIO
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npaBOHAPYLIEHUH, B TOM YHCIIE MNPECTYIUICHUU, OyAyT OOBSICHSTH
NPUYKMHY 3ampeTa MPOTUBONPABHBIX IEHCTBUM M paccKas3biBaTh O
3aKOHHBIX CIOCO0AX yJOBIETBOPEHHUS CBOMX MOTPEOHOCTEH, B 3TOM
Cllyda€ CTaHET MEHbIIE HECOBEPIICHHOJETHUX, OCYIIECTBIISIFOIINX
NpPOTUBOMpPaBHBIE  JelcTBUsA.  HeoOxogmmo, dYTOOBI  OpTraHHI,
YIOJTHOMOUYEHHBIE HA OXPaHy U 3alllUTy IpaB HECOBEPIICHHOJETHHUX,
CBOEBPEMEHHO  peardpoBalii  Ha  MOJy4aeMble  COOOIICHUS.
CymiecTByeT HEOOXOAMMOCTh MOBBIIIEHHOTO KOHTPOJIS CO CTOPOHBI
NOJIMIIMM YW OPraHOB ONEKM U TONEYUTENIbCTBA 32 paHee
OCYXICHHBIMH, IPOKUBAIOLTUMU COBMECTHO C
HECOBEPIICHHOJIETHUMU. Ha JAHHBIN MOMEHT CUHTaeM
1eraecoo0pa3HbIM  pa3paboTaTh E€IUHYI0 CHUCTEMY B3aMMOJICHCTBUS
OpPraHoOB OMNEKU M TONEYUTEIbCTBA C Y4eOHO-00pa30BaTEIbHBIMU
OpraHU3aNMAIMH, B T.4. JOCYTOBBIMHU CCKIIUSIMH, W TTOJTUITUEH B IEIAX
peayPEKACHUS PECTYIUICHUH B OTHOIIICHUH
HECOBEPIIICHHOJIETHUX BHYTPU CEMbH, a TaKXke C IEJbI0
OpOPUIAKTAKN € TMPEIYyNPEKICHUS COBEPIICHUS MPECTyIUICHUI
HECOBEPILICHHOJIETHUMU.

OTcyTCTBHE  MEXBEIOMCTBEHHOE B3aUMOJCHCTBUS  TaKXKe
MOXXET OBITh MPOJUKTOBAHO TE€M, YTO Ha YypoBHe DenepanbHOTro
3akoHa «0O0 OCHOBax CHCTEMbl NPOPUIAKTUKU O€3HAA3OPHOCTU U
MPaBOHAPYIIEHUN HECOBEPIIEHHOJIECTHUX» OT 24.06.1999 Neo 120-®3
NEPEUNCIICHbl  (QYHKIUA  PA3IUYHBIX  YUPESKISHUH, KOTOpHIE
nyonupyroT apyr apyra [4]. B pesynerare 3Toro cmopa o
MOJABEAOMCTBEHHOCTH MEXAY FOCYIapPCTBEHHBIMU OpPTaHAMH TEPSIETCS
OYE€Hb MHOTO BPEMEHHM M HACTYIMalT HETaTUBHBIE HEOOpaTUMBIE
MOCJIC/ICTBHS JUIsl JIETEH, KOTOPhIE MOKHO OBUIO MPEAOTBPATUTH MPHU
OTIEpaTUBHOM pearupoBaHMM, Ojlaroaapsi U30aBJICHUIO OT OyMasKHOM
BOJIOKUTHI  (HarpuMep, BO3MOXKHOCTh COCTABJEHUSI OT4YETa O
MTHOBEHHOM PEarupOBaHHUM IOCIIE MPOBEACHUS BCEX MEPOIPHUATHH,
BO3MOYXHO pE€arupoBaHUE HECKOJBKHX WM JIPYroro KOMIETEHTHOTO
opraHa 1o 3BOHKY, YCTHOMY OOpalieHuio, ¢ pukcauen pakra camoro
oOparieHusi, a Bce MOAPOOHOCTH MOCTIE TIPOBEACHHS MEPOIIPUATHHA ).

C nHameil TOYKHW 3pEeHHS, MOJUTHKA TOCYAapCTBa JOJKHA OBITh
HallpaBJieHa HAa OOBbEAMHEHHUE OPraHOB, OCYIIECTBISIONIUX 3alIUTy
npaB MW CBOOOJ HECOBEPIICHHOJIETHUX, IOCKOJBbKY HMX CBS3bIBACT
oO0111ad 1eb.

JIns ux oObeAWHEHUs W YIYYIIEHUS  Mpollecca OKa3aHUs
MOMOIIN U JOCTUTAEMOI0 pe3yJIbTaTa MbI Mpe/jiaraem:
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1) 3akoHOIATEIBHO 3aKPENUTH 1IEJIOCTHOCTh CUCTEMbI OKa3aHUs
MIOMOIIM HECOBEPUICHHOJETHUM W CEMbBSIM B TPYJHOM >KU3HEHHOMN
CUTYyalUU.

MBI He npeanaraéM Co3/1aBaTh HOBBIE OpPraHbl, Mbl IIPEAJIaracm
00BbEIMHUTH yKE CYIIECTBYIOIINE OPTaHBbI.

2) Beoipabotate Ha (enepalbHOM  ypOBHE  aJrOPUTM
B3aUMO/ICUCTBUSA CIIEIUATU3UPOBAHHBIX OPTaHOB.

B HEKOTOpBIX permoHax HMEETCs ITOJ00HBIM anropuT™M. MBI
CUMTaeM, 4TO HEOOXOIUMO pa3paboTaTh €IUHBIM 0A30BBIM aJITOPUTM
B3aMMO/JICMICTBUSI OPTAaHOB.

3) BHegpuTh HOBBIE TEXHOJIOTMHM TEXHUYECKOTO XapakTepa,
CO3/JaHUEC CIICHHAJIBHOW  DJIEKTPOHHOU CHUCTEMBI OBICTPOTO
pearupoBaHusl, KOTOpbIE MO3BOJISIT YCKOPHUTD poIecc
B3aUMO/ICUCTBUS U OTKA3aThCSl OT CUCTEMBI «ITUCEM.

B nacrosiiiee Bpemsi Osarojapsi TEXHUUECKOMY MIPOTPeccy eCTh
BO3MOXHOCTh HCIOJIb30BaTh WUMEIOIINE TEXHOJIOTUU ISl YIPOILECHUS
MPOLELYPbI oOparieHusi 3a TMOMOIIBIO, COKpaIeHHE CpPOKOB
pearupoBaHMs, a TaKXK€  OKa3aHWE  MOMOIIM,  HalpuMep,
MICUXOJIOTUYECKON, Ha pacCTOSHUU. OTO TO3BOJUT JIOCTAaTOYHO
OBICTPO TMOJy4YaTh KBaJU(UIMPOBAHHYIO TOMOIIL JIOJSM BHE
3aBUCUMOCTH OT MX MECTa KUTEIHCTBA U MECTA HAXOXK/ICHHUS.

Hemounuku
URL: http://www.spbdeti.org/id6990 /lata oopamierus: 19.10.2018/
2. CyneOunprii  gemaprament npu  BepxoBnom  Cyme PO
http://www.cdep.ru/index.php?id=79

=

3. Kpacmoa M.B. [TogpocTkoBasi MPECTYNHOCTh:  MPUYUHBI
COBEPILIEHUS NPECTYIIICHUI HECOBEPIICHHOJIETHUMU
http://www.scienceforum.ru/2014/739/6368  Jlata  oOpaiueHus:
18.10.2018.

1. Cobpanue 3akoHomatenbcTBa Poccuiickoit denepanun ot 28 UIOHS
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Eropos Baagumup Muxaitjiopu4
Hayunsrtit cotpyanuk ®I'BY BHUU I'OUC (DLI)

KOHTPOJIbHO-HAI30PHASI JESITEJIBHOCTD
B POCCUICKOM ®EJIEPALIMM

OCHOBHBIMM  HAINpABJIECHUSMH  CTPATETMYECKOTO  Pa3BUTHUS
Poccutickoii ®enepannn 1o 2018 roga u Ha nepuoa Ao 2025 roxa
npeaycMarpuBaercs  peopMUpPOBaHHME  KOHTPOJIbHO-HAJI30PHOM
NEATEIIbHOCTH, ONTUMHU3ALUS KOTOPOM TaKke ABJISIETCSA
MPUOPUTETHBIM  HAIPABICHUEM  JIOCTHMKEHHS  ILIEJIEBOU MOJEIU
OpraHu3allii KOHTPOJIbHO-HAA30PHOU JEATEIBHOCTH, B TOM YHCIE
Ha/130pHBIX opranoB MUC Poccum.

Ha 3acemammum Cosera 1npu Ilpesupente Poccuiickoi
denepaid MO CTPATETMYECKOMY PAa3BUTHIO W MPHOPUTETHBIM
npoektam 13 wuronst 2016 roma yTBepkKAEHBI OCHOBHBIE HAIPaBJICHUS
cTparerudeckoro pasButusa Poccuiickoit @enepanuu g0 2018 roga u
Ha niepuoA a0 2025 roaa.

B nemsax wucnonnenus nopyudenus Ilpesunmenta Poccum 1o
BHEJPEHUIO 1IE€JIEBOM MOJICNIM OPraHU3aluyd KOHTPOJIbHO-HAA30PHOU
nesaresnbHOCTH pemieHueM kosuterun MYUC Poccun ot 18.02.2015 Ne
4/11 YTBEPKICHA «Konuenuwms OCHOBHBIX HaMpaBJICHUMN
COBEpIICHCTBOBAHUS  JICSITEIBHOCTA HAA30pHBIX opranoB MUC
Poccun» u mis opranuzanuu ee wucnoiHeHus npuHatr I[lacmopt
MIPUOPUTETHOTO IPOEKTA «CoBEepIICHCTBOBAHHE byHKIMHA
rocynapctBeHHoro Haazopa MUC Poccum B pamkax peanuzanuu
NpUOPUTETHOM mporpamMmbl «Pedopma KOHTPOJIBHOW W HAJI30pHOMN
JNESITEIbHOCTUY, COJAEpXKAIIUA  MEPONPUSATHS 1O  JTOCTUKEHHIO
LEJICBOM MOJIEIM M pealv3aluy MPUOPUTETHOrO TMPOEKTa IO
COBEPIICHCTBOBAHNIO KOHTPOJbHO-HAA30PHOM AeATeIbHOCTH Ha 2017
— 2025 roasl.

C mempto coxpadeHus: A(PPEKTUBHOCTH  OCYIICCTBICHHUS
Ha/30pHBIMH opraHaMu MUC Poccum MeponpusiTuii mo KOHTPOJIHO,
HEOOXOJIUMO  COBEPIICHCTBOBAHUE CYIIECTBYIOIIETO MEXaHU3Ma
OCYIIIECTBJICHUSI  HAJ30PHOM  JIESITEIBHOCTH, TMOBBIIMIEHUE JOJIH
poUIAKTUYECKOM paboTHI, obecrenTh
10 2018 rosa cHI>KEHUE KOJIMYECTBA MOTUOITUX U TPABMUPOBAHHBIX B
pe3yJbTaTe YpE3BbIUANHBIX CUTYAIlMK U MOXKapoB Jroaer Ha 15%, no
2024 rona — Ha 40%.

CucrteMa HOPMATMBHOTO MPABOBOIO OOECHEUEHHUsI HaJI30PHOU
nestenbHocTt  MUC Poccun ocHoBwiBaetrcss Ha Koncturynuu PO u
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BKItoUaeT PenepanbHble 3aKOHbL, [1onokeHnss 1 A IMUHUCTPAaTUBHBIE
periamMeHThl B 00JIaCTM TPaXJTaHCKOM OOOpOHBI, 3allUTHl  OT
Ype3BbIUYAMHBIX CUTYAIMM M TIOKapHOUW 0€30MaCHOCTH.

Ykazom IIpesuaenta Poccuiickoit @eaepanuu ot 11 uronst 2004
r. Ne 868 «Bompocet MunucrepcrtBa Poccuiickon ®depepanum 1o
neaaM  TPaKJIaHCKOW OOOpOHBI, 4YpPE3BbIYAWHBIM CUTYAlUSIM U
JUKBUJIALIMKM TIOCIEACTBUM CTUXUUHBIX OEJICTBUI» OMPEACIICHO, UTO
MYC Poccun sBasercs QeaepaqbHbIM OPraHOM HMCIHOJHUTEIbHON

BJIACTH, OCYIIIECTBISIOIUM byHKIIUN o BBIPA0OTKE
U peanu3alil  TOCYJapCTBEHHOW  TOJUTHKH, HOPMATHBHOMY
OpaBOBOMY  PETryJUpOBaHUIO, a  Takke  OCYIIECTBICHUIO

rOCyJapCTBEHHOTO HaJ30pa B 00JacTU  TpaxAaHCKOH  0OOpOHBI,
dbenepanbHOr0 rocyJapCTBEHHOTO HaJ30pa B 00JIACTH 3alllUTHl OT
Ype3BbIYAMHBIX  CUTyaluid, (eaepaJbHOr0  TOCyAapCTBEHHOTO
MOKapPHOTO HAI30DpA.

K oTHoIlIeHUsIM, CBSI3aHHBIM C OCYIIIECTBICHUEM (hellepaTbHOro
rOCyJapCTBEHHOTO HaJa30pa B 00JIACTH TPaXKIAHCKOW OOOPOHHI,
dbenepaibHOTO TOCYAApPCTBEHHOTO HaJA30pa B OOJacCTH  3alllUTHI
HACEJICHUSI U TEPPUTOPUM OT YPE3BBIUANHBIX CUTYALUNA IPUPOIHOTO U
TEXHOTEHHOTO XapakTepa U (QeAepallbHOTO TOCYJapCTBEHHOTO
MOYKApHOTO HaJ30pa, NOPUMEHSIOTCS mnosioxkeHus dDenaepaabHOro
3akoHa oT 26.12.2008 Ne 294-D3 «O 3amure mpaB IOPUIAUECCKUAX JIHI]
U UHIMBUAYAIBHBIX TMpEANpPUHUMATENCH MpU  OCYIIECTBICHUU
rOCyJJapCTBEHHOIO  KOHTpOJiA  (Haa30pa) HM  MYHHUIUMIAIBHOTO
KOHTPOJIS».

C muenpto Hambonee dSPGEKTUBHON 3alIUTHl HHTEPECOB
JUYHOCTH, OOIIECTBa W TOCYJapCTBAa OT TMOXKApOB, YPE3BBIYANHBIX
CUTyalluid, a TaKXe OT OMACHOCTEW, BO3HUKAIONIMX TPU BEICHUU
BOCHHBIX KOH(JIMKTOB WM BCJIEACTBUE ITUX KOH(MIUKTOB B PO
co3laHa W (YHKIMOHHPYET €JIuHAasl CHCTEMa TOCYJIapCTBEHHBIX
HagzopoB  MUYC Poccum, koTopas BKIouaer: (QeaepanbHbIi
rOCYJapCTBEHHBI Haa30p B 00JIACTH TPaXKIaHCKOH OOOPOHHI,
dbenepabHBIA  TOCYIApCTBEHHBIM HAI30p B O0JAcTH  3alUTHI
HACEJICHUS U TEPPUTOPUIN OT YPE3BBIUANHBIX CUTYAIUHA TIPUPOAHOTO U
TEXHOTCHHOTO XapakTepa u (enepaidbHBIi TOCYIapCTBEHHBIN
MOXKAPHBIM HAA30p; MOAPA3IEICHUs, OCYLIECTBISIONINE SKCIEPTHYIO
NEATEeIIbHOCTh B 00JIACTH TPaKIAaHCKOW OOOPOHBI, MPEAYNPEKICHUS
Ype3BbIUYAMHBIX CUTYaAllUd MPUPOTHOTO M TEXHOTEHHOTO XapakTepa,
oOecrieueHus MoxapHoi 0€30MacHOCTH.

Pesynpratom paszButus Ham3opHbeix opranoB MYUYC Poccum
ABJSICTCS MEPEXO] OT TOTAIBHOTO HAA30pa K MPOBEICHUIO aIpPECHBIX
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IIPOBEPOK, OT MPHUHIMUIIA HEOTBPATUMOCTH HAaKa3aHUS K Mepam
yOEXKJIeHUsI C UCIOJIb30BAHUEM BCETO HMMEIOIIErocsl IMOTEHINAala
poUIaKTUYECKON pabOTHI.

KoneunblMu pe3yiapTaTaMu UCIOJHEHHUS TOCYIAapPCTBEHHBIX
GyHKUMI  SIBISIETCS NPUHATHE MEp 10 pe3yjbTaTaM IPOBEPOK
BBINIOJIHEHHSI OpraHaMy BJIACTH, OpPraHM3alUsMH M TpaxJIaHaMu
TpeOOBaHUII W MEPONPUITUH B 00JIACTH TpaxaaHCKON OOOPOHBHI,
3aIUTBl HACEJICHUsS WU TEPPUTOPUN OT YPE3BBIYANHBIX CUTYaLUH,
MOKapHOM O€30MaCHOCTH.

Bce npoBepku, HaunHas ¢ 2017 roga, oCymecTBISIFOTCS TOJIBKO
Ha OOBEKTax C BBICOKOM W 3HAYMTEIHHON KaTETOPUSIMH PHCKOB.
ODHOBpEMEHHO,  albTEPHATUBOM  MpOBEpKaM  JIOJDKHA  CTaTh
npoduiiakTuyeckass paboTa, BKIIOUYAIONIAsl BECh CIEKTP MpPOIaraHjpl,
oOy4eHus: 1 ”HHOPMUPOBAHUS HACEICHUS.

SECTION IX. Educational Sciences (ITeoazozuueckue nayku)

NBepminnb AHxkenuka I'eHHaabeBHA
KaHJWJAT TEeAAarornyecKuX HayK, JOLEHT
JTONEHT Kadeapbl TEOPUU U METOJUKH JOIIKOJBHOTO 00pa3oBaHus
HOxHOYKpanHCcKuil HalMoHanbHbI yHUBepcuTeT nmeHu K.J[. YimHackoro

JAUATHOCTUKA COOPMUPOBAHHOCTHU KOMIIOHEHTOB
XYAOKECTBEHHO-TBOPYECKOI'O PABBUTHA
BYAYHIUX BOCIIMTATEJIEN

Annomayun.  Crarbsi  TOCBSIUEHA  AHAM3Y  PE3YJIbTAaTOB
HKCIIEPUMEHTAJILHOTO  MCCIEOBAHUSA  CTPYKTYPHBIX ~ KOMITOHEHTOB
XYJ10KECTBEHHO-TBOPYECKOTO pa3BUTHUSA CTYJIEHTOB Oyaymmx

Bocnurarenel. PaccMaTpuBalOTCs JUArHOCTUYECKHE METOAWKUA s
M3YYEHHUS]  KOMIIOHEHTOB  XYJ0>KECTBEHHO-TBOPUYECKOTO  Pa3BUTHUS
CTYJIEHTOB; HA OCHOBE CTAaTHCTHYECKOW 00pabOTKH JAaHHBIX OTPEIEIISIOTCS
€r0 YPOBHHU y CTYACHTOB CHEIHMAIBHOCTHU «J{OKOIBHOE 00pa30BaHHE.

Knwuesvie  cnoea:  XylOXECTBEHHO-TBOPUECKOE  pa3BUTHE,
JUArHOCTUYECKHE METOJUKU, Oy TyIlIhe BOCIIUTATEIU
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[ToctanoBka mpoOiemel. IIpodeccnonanbHOe CTaHOBIEHHE
CTyJIeHTa Kak OyJyIlero BOCIUTATENs JAETel JOIIKOJIBHOIO BO3pacTa
TpeOyeT OT HEro IeleyCTPEeMIICHHON TBOPUYECKOM paldOoThl IO
pa3BuUTHIO coOCTBeHHOM NMuHOCTU. [IpodeccnonanbHas moAroToBKa
npeanoiaraeT  pa3BUTHE  CaMOCO3HAHMS, JIMUHOCTHBIM  pOCT,
CrocoOCTBYET (OPMHUPOBAHUIO BaXKHBIX COCTABIISIIOIIUX OyAyIien
npodeccumu.

N3ydyeHneM  pa3iuWyHBIX  aCHEKTOB  MpodeccuoHaIbHOU
MOJATOTOBKM CIEHUAIUCTOB MEAAroruueckoro npoduiis 3aHUMaNUCh
I'. atimonn, 3. Kypasaua, . Kuspokea, A. Jlucronan, 3. JIunenko, A.
Macnoy, K. IlmaronoB, A. Ioctpom, K. Pomxepc, H. Xomn, .
@unyna w wMHorue aApyrue. OIHAKO Ha CEroJHs HE HalUIH
JIOCTaTOYHOTO OTOOpa)X€HUsI B  HUCCIEIOBAHUAX METOJIUYECKUE
MOAXOJIbl K JUArHOCTUKE XYJ0KECTBEHHO-TBOPUYECKOTO Pa3BUTHS
CTYJICHTOB OyAyIIMX BOCIUTATENEH B YCIOBUIX YHUBEPCUTETA.

[lenb cTaTbu — OTOOPA3UTH PE3YJIbTATHI AKCIEPUMEHTATBHOTO
UCCIICIOBAHUSI ~ CTPYKTYPHBIX ~ KOMIIOHEHTOB  XYJ/I0KECTBEHHO-
TBOPYECKOTO PA3BUTHS CTYJICHTOB Oy IyIIMX BOCTIUTATEIICH.

N3noxeHne  OCHOBHOTO  Marepuala. XyI0)KECTBEHHO-
TBOPYECKOE PpPA3BUTHUE paccMaTpuBaeTCsi HaMHU KakK CII0OKHOE
CTPYKTypHOE 0Opa3oBaHUE, KOTOPOE MPEJCTABISET COO0ON cUCTeMy
JUYHOCTHBIX U TPOPECCUOHANIBHBIX XAPAKTEPUCTHUK, Oa3upyeTcs Ha
HETIPEPHIBHOM  Pa3BUTUM  IIEJIOCTHOM  CaMOaKTyaJU3UPYIOIIECUCs
JUYHOCTH, €€ 3HAHWW, YMEHUW W  HABBIKOB, IIEHHOCTEH,
CIIOCOOHOCTEH, KOTOpBIE TPOSABISIOTCA B  BBICOKOA(DPEKTUBHOM
poeCCHOHANTBHON IEATETLHOCTH.

B mpenpiaynux uccienoBaHHMSX ObUTH  BBIJCICHBI  TaKHe
KOMIIOHEHTHI XYJ10’)K€CTBEHHO-TBOPYECKOTO pa3BUTHSL:
XYJ10’)K€CTBEHHO-TEOPETUUECKUH, KOTOPBII npeaycMaTpuBaeT
MOHMMAaHUE W300pa3UTEILHOI0 MCKYCCTBA KakK 3MOIIMOHAILHO-
IIEHHOCTHOTO TIO3HAHUsI MHUPa, Kak (OPMBbI Xy0KECTBEHHO-00pa3HOM
KOMMYHUKAllMU  C  COIMYMOM. Xy105KECTBEHHO-TBOPUYECKHUIA
KOMITOHCHT OTPa)XaeT CTETCHb PA3BUTHSA BOOOPAXKEHUS, BOCTIPHUATHS,
OBJIaJICHHUE XYZ0KECTBEHHOMN MIPAKTUKOMN M300pa3UTENBLHOTO
HCKYCCTBa, YPOBEHb XYHO0KECTBEHHOW I'PaMOTHOCTH. MeETOIUYEeCKuii
KOMIIOHEHT CBSi3aH ¢ (opMHUpOBaHHEM MPOGECCHOHAIBHBIX YMEHHM
Oyylux BOCIUTATENICH, HEOOXOIUMBIX ISl OpraHu3aluv y4eOHOTro
nporecca. PediiekCUBHBIM KOMIIOHEHT OCHOBAaH Ha BOCHPHUSATHH U
aHalM3 COOCTBEHHOIO YYBCTBEHHO-3CTETUYECKOIO0 OTHOUIEHUS K
M300pa3UTEILHOMY HUCKYCCTBY; KOpPpeKIuU MpodhecCHOHAIbHOMN
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NEeATEIbHOCTH. Bce MEeXKOMIIOHEHTHBIE CBS3M B3aUMOOOYCIIOBIICHBI
[1].

DKcIepuMeHTaIbHOM 0a30i HCCIIeIOBaHUS XYJI0’KECTBEHHO-
TBOPYECKOTO Pa3BUTUSA CTYJAEHTOB CIEIUAIbHOCTH «JlomKoabpHOE
oOpazoBaHue», 4To JIiIoch B TeueHue 2015-2018 rr., cranu BeiciIne
y4eOHbIC 3aBEICHUS YKpauHbl, B YaCTHOCTH, HOKHOYKpawmHCKUI
HaIMOHAIBHBIM  yHMBepcurer wumenn K. I, YmwmHCKkoro;
HukonaeBckuii  HaOMOHAJIBHBIM ~ yHHBepcuTreT uMeHn B. O.
CyXOMIIMHCKOTO.

OO6111ee KOMMYECTBO CTYACHTOB, KOTOPHIC MPUHSIN y4acTHE B
KOHCTaTUPYIOLIEM 3KcrnepuMeHTe — 259 denosek. Ji1si mpoBeneHus
OKCIICPUMEHTAIBHOM  pabOTBl  Takke  ObUIM  3a7CHCTBOBAHBI
NpEenojaBaTeii  BBICHIMX  YYEOHBIX  3aBEJICHHH,  KypaTophl
akajeMudeckux rpyni. s uccnenoBaHusl yKa3aHHbIX CTPYKTYPHBIX
KOMIIOHEHTOB  XYJ0)KECTBEHHO-TBOPUECKOI'O  pa3BUTUs  ObLIU
UCIIOJIb30BaHbl TaKUE CPEJCTBA JAMArHOCTUKH: pa3paOOTaHHbIC HAMU
METOJUKHU: «XYI0KECTBEHHAs TPAMOTHOCTH» M «XYJI0)KECTBEHHO-
METOANYECKAss KOMIETEHTHOCThY», MOIUDUIIMPOBAHHAS METOANKA
Cwmexkana-Kyuepa «Meroauka HCCIIE0BAaHUA JIMYHOCTHOMN
HaIlpaBJIICHHOCTH», «MeTouKa JUarHOCTUKH  SMOLMOHAIBHOTO
unremnekray H.Xomna, «llennoctHeiit onpocHuk (110)» I11. [IBapia,
«Tect TBOpueckux cnocobHocteit (purypnas gopma)» I1. Toppanca
[2].

C menmpro  ompeneneHuss ~ ypoBHA — CHOPMHUPOBAHHOCTU
XYyJIOKECTBEHHOM TPAaMOTHOCTH OyIyHIMX BOCHHUTATENed ObLIN
pa3paboTaHbl aHKETHI HA OCHOBE METOJa OO0OOIICHUS HE3aBHUCHMBIX
xapaktepucTuk. Kaxaoe mNpeaycCMOTpEHHOE aHKETOM CBOMCTBO
OIICHUBAJIOCH IO METOJy MOJIAPHBIX OayioB. OCHOBHasI CyTh METO/a
MOJISIPHBIX OQJJIOB — CPaBHEHHE W COIMOCTABJICHUE MCCIIEIYEMOTO
SBJICHUSI OTHOCUTENIbHO KpailHux ¢opm ero mposiBieHus. Kaxmoe
Ka4yeCcTBO, Kak 0000IIeHHAsI XapaKTEPUCTHKA, MOXKET OLICHUBATHCS OT
1 no 5 6anmnoB. Kpome camoro uccieayemMoro, olileHMBaHUE TPOBOJAUT
rpymmna »>KCHEpPTOB, KOTOpass B TEUYEHHUE JUIUTEIBHOIO BPEMEHHU
KOHTaKTHpOBaJIa ¢ HUM (B HallleM ciy4yae, 3TO MpenojiaBaTeib M
Kyparop rpymnmnbl). Iloka3zarenem pa3BuUTHUS KayecTBa JUYHOCTH
OyIynux BOCHUTATENEH SBISAETCS CyMMapHBIN Oaliji, KOTOPHIA OHH
MOJIyYalOT B PE3yJbTaTe CpeaHEro apu(pmeTrnueckoro mnokaszaTesei
JIBYX DKCIIEPTOB U COOCTBEHHOTO Pe3yibTaTa.

Pacuersl, NOpoOBEAEHHBIE C  MOMOILIBKD  KOMIIBIOTEPHOU
nporpammbl  SPSS  Statistics 17.0 g1 oOpaOOTKHM  JaHHBIX
WCCIICIOBAHUM  TO3BOJIMUIM  ONPEACIUTh  CPEIHHE MOKA3aTeNH
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BBIDQKEHHOCTH KaXJOW COCTABJISIONIEH, a TaKxke CpeaHuin
MOKa3aTelb B I1€JIOM Y BCEH BHIOOPKH MCCIIETyEMBIX.

Tak, K mpuMepy, OLICHUBAHUE MO METOJUKE «XYI0KECTBEHHAS
IPAMOTHOCTBY» MPEAIONaralio HMCCIEA0OBAaHWE 3HAHUM CTYJIEHTOB O
cnenupuke U300pa3UTEIBLHOTO HUCKYCCTBa, €ro (QyHKUHUSIX B
oOLIECTBE, O XyA0KECTBEHHBIX HAMPABICHUIX; 00 OCHOBHBIX BUAAX U
XKaHpax M300pa3uTEIbHOTO MCKYCCTBA, CPEICTBAX XYJI0KECTBEHHOMN
BBIPA3UTEILHOCTH PA3JIMYHBIX BUIOB HM300pa3UTEIBHOIO HCKYCCTBA;
MOHUMAHHE BOIPOCOB pAa3BUTUS  U300pa3UTEIHLHOTO HCKYCCTBA;

3HaHWE  WHHOBAIIMOHHBIX  TEXHUK  M300paXeHUs,  METOIMK
TBOPUECKOI'O  TOUCKA;  CHOPMHUPOBAHHOCTH  M300pa3UTENbHBIX
YMEHHM.

B xone cratuctuueckoit 00pabOTKH pe3yJIbTaTOB UCCIIEIOBAHUS
ObUTM ONpEACCHbl YPOBHHU XYJOKECTBEHHOM TI'PaMOTHOCTH U UX
BhIpaxkeHue B Oawax CorjiacHo pe3yjibTaTaM CTaTUCTUYECKOTO
aHaju3a, BBICOKUU YpPOBEHb XYJ0KECTBEHHOW TPaMOTHOCTH HUMEET
YUCJIOBOE BbIpakeHHe oT 4,25 mo 5 OamnoB. OH xapakTepu3yeTcs
HaJJMYUEM Yy CTYJICHTOB HIMPOKOIO0 MCKYCCTBOBEIUECKOTO KPYyrosopa,
HAJIMYMEeM TPEJCTaBICHUNM 00 OCHOBHBIX BHAAX U JKaHpax
MU300pa3uTENHLHOTO MCKYCCTBA, 00 WX CPEICTBAaX BBIPAZUTEIHHOCTH;
YMEHUM TIPUMEHSATh HAa MPAKTUKE WHHOBAIIMOHHBIE TEXHUKH,
BBICOKMM YPOBHEM M300pa3UTEIIbHBIX YMEHUW U CHEIUaIbHbBIX
3HaHUM B 00JIACTH UCKYCCTBA.

[TonydenHsIii pe3yabtar oT 2,75 10 4,25 6anioB COOTBETCTBYET
CPEAHEMY YPOBHIO XYJOXKECTBEHHOM TI'pPaMOTHOCTH, TO €CTh
npeanojaraeT  JIOCTAaTOYHYIO  OPHUEHTAIMI0  CTYJEHTa-OymyIiero
BOCIIUTATENs B  OCHOBHBIX BONpOCax TEOPUU U  HUCTOPUU
M300pa3UTEIHLHOTO HCKYCCTBA, JIOCTATOYHBIM YPOBHEHb
M300pa3UTEIbLHBIX YMEHUN U CIEIUATbHBIX MPAKTUYECKUX 3HAHUU B
obnactu  u3oOpakeHusi.  Huskmii  ypoBeHb MO  METOJMKE
«XynoXKeCTBEHHasi ~ TpaMOTHOCTBY»  3auKCUpoBaH y  Tex
uccieayeMbix, koropsie HaOpaiu ot 1,00 go 2,75 6amna. Ilocnennee
YKa3bIBAET Ha TO, YTO OCBEIOMJICHHOCTh OTHOCHUTEJIBHO BOIPOCOB
UCKYCCTBA W  HallMuUM€ XYJOKECTBEHHbIX YMEHUWA Yy  HUX
chopMupOBaHbI (PparMEeHTAPHO W HETOCTATOTHO.

VYpoBHM  XYyJIOXKECTBEHHOW TPAMOTHOCTH  PaCIpeeuInucCh
cieayronmM odpa3om: Ha BICOKOM — 12,5% cTyZieHTOB; Ha cpeaHeM
—57,1%, uu3kuit y 31,4% uccieayemMbix.

AHanmu3  pe3yJbTaTOB  KOHCTATUPYIOUIETO  €KCIepUMeHTa
MO3BOJIJI ~ C/I€JIaTh OOIIMH BBIBOJA O HEJOCTATOYHOM YpPOBHE
c(hOPMUPOBAHHOCTH XYJIOKECTBEHHOM T'PaMOTHOCTH Y OyIylIUX
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BOCIIUTATENEH M TOKa3aJl HEOOXOJAMMOCTb BHEIPEHUS CIECIHMATbHBIX
MEpONPUSITHI B y4eOHO-BOCTIUTATENIbHBIN MPOIECC YHUBEPCUTETA TS
€ro MOBBILLICHUS.

Hayunble u3bicKaHUsi B 00JacTH HCCIEIOBAHUSA CTPYKTYPHBIX
COCTAaBIIIOIIUX XYJ0KECTBEHHO-TBOPUYECKOIO PA3BUTHS CTYJECHTOB
OyIylIHMX BOCIUTATENEH B YCIOBUSAX YHHBEPCUTETA OyAYT OCBELICHBI
B CJIEAYIOIIMX MTyOJIMKALUAX aBTOpA.

Jlumepamypa
1. Iepuinnp A. I'. @opMyBaHHS XyI0KHBOI KyJIbTypH OCOOMCTOCTI
MaiOyTHIX BHUXOBATENIB JOIIKUIBHOI OCBITH B 00pPa30TBOPYIN MISUIBHOCTI

/ A. T. IBepimnsb // 30ipHUK HaykoBHX mpaib «llemaroriudi HayKu». —
2017. - Ne 79. —tom 1. - C.144-148.

2. ®@opMHpOBaHHEC HWHHOBAIIMOHHOTO IIOTCHIIMAJA TIICJIaroroB M
oOyJarommuxcsi B COBpeMEHHOM Mmikoyie. Meroaudeckoe mocobue. — Yda:
MzparensctBo MPO PB. — 2013. — C.65- 68.

SECTION X. Social sciences (Couuonozuueckue nayxu)

Bamuyiuuna O.E., Jlykenwok E.B., @exoroa A.A.
Camapckuii rocy/1TapCTBEHHBIN YHUBEPCUTET MTyTEH COOOIIECHMUS

BHEJAPEHME CUCTEMBbI «BE3OITACHOI'O ITOBEAEHUSA
YEJIOBEKA» HA ITPEAITPUATUN

«Yenosexy ceolicmeenno owuoamocs...» (L{uyepon, 1 6. 00 H.3.)

Cytp xoHuenmuu «be3omacHOTO MOBEACHUS YETOBEKa» B TOM,
9TOOBI TIPU3HATH, YTO JIFOJAW MOJBEPKECHBI OIIMOKAM M JTaXKe JTyUITue
JFOAM OUINOAIOTCS.

Ecnu MBI 3HAaeM, 9TO JIFOAM AENAIOT OMIMOKH, W 3TU OIIUOKHU
MOTYT OBITh CIIPOTHO3WPOBAHBI, TO MOXKHO pa3paboTaTh CHCTEMY C
YY9E€TOM TaKUX OITHOOK.

besomacHoe  dYenmoBedeckoe ~ TIOBEJCHHE  OCHOBAaHO  Ha
UCCJICIOBAHUSX MHOTUX YUCHBIX M TICUXOJIOTOB, U3YUYaBIINX MPUIHHBI
MPOMBINICHHBIX HWHIMJICHTOB, B OCHOBHOM B TpPAHCIOPTHOW U
TSDKEJIOW TPOMBINIUICHHOCTH, W SIBJISIETCS HAyYHBIM TIOJXOJOM K
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BBITIOJIHEHHIO PabOThI HAa YPOBHE 3a/IaHUs M YPOBHE dTarla ¢ aKIleHTOM
Ha MBIIIJIEHUE U TPUMEHEHUE NHCTPYMEHTOB ISl TPOTHO3UPOBAHUS U
MUHUMM3ALMANA YEJIOBEYECKUX OIMMOOK, CHUYKEHUS KOJIMYECTBA TPABM
Y MHLIWJICHTOB

[To muenuio B.X. Xerinpuxa (1931) (W.H. Heinrich (1931)),
KOTOPBIN SIBJIIETCA CO3/IATEJIEM TAaK HA3bIBAEMOM TEOPUM "NOMHUHO',
88 % BCeX HECUYACTHBIX CJIy4YacB BbI3BaHbl HENPABUIIBHBIMU
NencTBUsAMM nepcoHana, 10 % HeHaneKHOCTbo 00opynoBaHus u 2 %
"bopc-mMaxkopom". MexayHapoHas CTaTHCTUKA, CBHJICTEILCTBYET,
YTO MPUYMHAMHU TpaBMmaTu3Ma SBIAOTCA: 4% - OmacHbIE YCIIOBHS
Tpyaa, a 96% - onacusie neiictBus [1].

B.X. XenHpux P E IO "IATU(AKTOPHYIO
MOCJIEIOBATENbHOCTL'  BO3HMKHOBEHHMSI HECYACTHOTO Ciy4as, B
KOTOPOW KaKIbplii (aKTOp NPUBOAUT B JCUCTBUE MOCIETYIOUIUH,
noJ00HO MAaJEHUIO MOCTABJICHHBIX B Psii KOCTSIIEK JOMHHO [l1].
[TocnenoBarenbHOCTh (haKTOPOB BKIIFOYAET B c€0s ClIeIyIOIIICE:

— MPOUCXOXKJICHUE U COIMATIbHBIC YCIIOBUS

— omudKa pabodero

— HEMpaBUJIbHBIE JIEUCTBUSI B COBOKYITHOCTH C MEXaHUUYECKOU U
(bU3UYECcKO OMaCHOCTHIO

— HECYACTHBIN CIly4au

— TOBPEKICHUS UIU TPABMBI.

[Tomo0HBIM ke 00pa30oM yaaleHne OJHON M3 KOCTSIICK JOMHHO
M3 pAda MOXKET OCTaHOBUTH wuXx maaeHue. B.X. XeWHpux
MPENOIOXKIII, YTO UCKIIFOYEHUE OJIHOrO U3 (paKTOPOB MPEIOTBPATUT
HECUACTHBIM CIy4ail ¥ BBI3LIBAEMYIO UM TPaBMY, U, CJIEJIOBATEILHO,
KJIFOYEBBIM (PAKTOPOM MOCIICIOBATEILHOCTHU SIBJsIETCST (DAKTOP HOMEP
3. Xors B.X. XeWHpux HE TMpuUBENT HUKAKUX (HaKTOB,
MOATBEPKIAIOIINX €ro TEOPUI0, OHA, TEM HE MEHEE, MPEICTaBIISIET
co00i yAOOHYI0 OTIpPaBHYIO TOUYKY [JIi Hadajga JUCKYCCUU W
MPOBEICHUS JAIbHEUIIINX UCCIISIOBAHUM.

besomacHblii Tpya B 3HAUMTENbHOW Mepe mpoliema
ncuxosiornueckas. Tak Ha3bIBaeMbl «denoBedeckuil ¢aktop» [1].
Cepbe3Hble U HE3HAUUTEIbHBIE WHIMACHTHI MPOUCXOSAT 10 OJHUM U
TeM ke mnpuuuHaM (comyTcTByrommM (akrtopam). U ToT camebrit
«4eNoBEeUECKU  (PakTop» TMPUBOJUT YEJIOBEKA K MHUPaAMHJIC
0e3omnacHocTy XeHHpHUXa, B COOTBETCTBUH C pucC. 1.

Kak Tonpko 4denoBek Momnajaaer B MUpaMHUay, YK€ HE U3BECTHO,
IJIE OH OKaXETCs B HEM!
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CMepTenbHbIN
ciyJaid

Heobpamumoe

o2paHuveHue

mpydocnocob
Hocmu

MeduyuHcKoe
neyeHue

OKa3zaHue nepeoli
nomouw,u

UHyudeHm 6e3
mpaemeol

Hebe3onacHvbie delicmeus
Ycnosus

Pucynok 1- [Tupamuaa 6e3onacHoct XelHpHUxa

OcHoBHas 11enb cucTemMbl «be3onacHoe MoBeeHUE YeT0BEKay -
noMorath paOOTHUKAaM paclo3HaBaTh M HCKIIOYATh «CUTYyallUU C
BEPOSATHOCTHIO JOMYIICHUS OIMIMOKW» Ha pabounx MecTtax Jjisi TOro,
9TOOBl OHHU BBIMOJHSIU CBOIO padoTy 3¢ ¢deKTuBHO, Oe30MacHo,
Ka4EeCTBEHHO, TEM CaMbIM HCKJIIOYAsl WM CHUXKASI KOJIUYECTBO TPABM
Y MHIIUJEHTOB.

Cutyariuu, B KOTOPBIX BEpPOSTHBI  OIIMOKH,  SIBJISFOTCS
MpeJCKa3yeMbIMH U TPEIOTBPATUMBIMU — HO TOJIBKO €CIHM BBl UX
pacrio3HaeTe.

Tpu kuTa B OCHOBAHHUM CHUCTEMBbI «bE30ITacCHOroO MOBEAECHUS
YEJI0BEKa» UMEIOT KPUTUUYECKOE 3HAYEHUE JJIsSl yCIieXa B PYKOBOJICTBE
MPOIECCOM 3TO:

Ilpeoomepawienue — Qonapysicenue — Ucnpaenenue

[IpenoTBpailieHre — HACKOJIBKO CUJIbHBINA aKIIEHT MbI JEJIaeM Ha
HEJIONYIICHUE HEeXKeNIaTeJIbHBIX MTPOUCIIECTBUMN?

O6Hapy>1<eHI/Ie — cjacaguM JI1 Mbl 34 HYXHBIM TTOPOIOBbBIM
3HA4YCHUCM, YTOOBI BBISIBUTD HpO6J’ICMBI?
I/ICHpaBHGHI/Ie — OTBCYHAKOT JIU JIGI\/’ICTBI/IFI, KOTOPBIC MbI

COBEpIIIaeM JIJIsl UCTIPABIICHUS MTPOOIIEM, CICAYIOMEMY:
— COOTBETCTBYIOT 3HAUUMOCTH MPOOIEMBI;

— IPUHUMAIOT BO BHUMAaHHE JAPYTHE, aHAIOTHYHBIC, HO OoJee
CepbE3HbIE TPOOIIEMBI;

— HE CO3/Ial0T MPOOJIeM IPyroro TUIA.
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K  kpuruuecku 3HAYUMBIM  TOHSTHUSM  JUISI  CHCTEMBI
«be3omnacHoro noBe/IeHNs Y€JI0BEKA» OTHOCSTCS:

— 4YeJIoBEeYEeCKasl OLIMOKa U HApYIICHHE

— PEXHUMBI BBITIOTHEHUS paboT

— JIOBYIIKM M HMX pOJib B MPEAOTBPAILICHUH BO3HUKHOBEHUS
OIMOKHU

— noOyxaarouui paxktop

— KpUTEpUHU OCTaHOBKHU padboT (CTomn-Kpurepun)

Heo0xoqumMo otinyaTh OMMOKU OT HapylIEeHUH. ATIPUOPH, MBI
BEpUM, 4YTO JIIOJM MNPUXOAIT Ha paboTy, 4TOOBI caenarb padoTy
XOpOIIIO M COOTBETCTBEHHO MbI TojaraeM, 4to 90% 3HauyuTENbHBIX
MPOUCHIECTBUI BBI3BIBAIOTCS YEM-TO JAPYTUM, IMOMHMO OTAEIBHOTO
yenoBeka, Torma 10% 310 makcuManbHbld  TpoueHT (%)
MIPOUCIIIECTBHUM, KOTOpPhIE MOTYT ObITh HapymieHusiMu. Jlroau Bceraa
3HAIOT, KAKOBO MIPABUJIO, U OHU BBIOMPAIOT — HAPYIIUTH €r0 UK HET —
WU cJiejaTh 4YTO-TO MO-JIPYyroMy. DTO BBIOOp KakAOro — cjeiaTh
paBUJILHO M 0€30MacHO WJIU HET.

Y coTpyaHuKa €CThb TpPH BO3MOXHOCTH MPOTHO3UPOBATH
BEPOSTHOCTH OIIUOKHU MO KAKOMY-JIMOO 3aJaHUIO:

— BBISBJISITH PEKUM BBITIOJIHEHUSI PAOOTHI;

— pacrno3HaBaTh JIOBYIIKHU;

— BBISABJIATH MOPOXKAAtOIKE (PaKTOPHI.

Ecnu yctpanuTh ommoOKy ¢ MOMOIIBI0 CUCTEMBI «be30macHoro
MOBEJICHUSI YEJIOBEKAa», Mbl TOJYYUM YJIy4YIIEHUE B KauyecCTBE,
oe3omacHoCTH, A(PGEKTUBHOCTH WM TPOU3BOJAWTEIBHOCTH — HO,
TOJIBKO €CJIM pacro3HaeM (GU3UYECKUN PUCK, TO TTOJIYIUM YIydIIeHUE
TOJBKO B O€30MaCHOCTH.

Ncxons u3 undopmaiuu 0 4aCToTe OIMIMOOK, Mbl BCE XOTENU Obl
paboTaTh Ha OCHOBE HaBBIKOB. Ho HeMHoOrme w3 HamMx 3amad
OTBEYAIOT ATHUM KPUTEPHUSIM. ITO HE BOIPOC BAIIUX HABBIKOB, HO
BONPOC TMPOCTOTHI 3aJaHUsI M KOJHUYECTBA MOBTOpEHUM. Ecimu mbl
3HAEM CBOH BEPOSTHBIM PEKHUM pabOThl B JIOOOM 3aJaHHH, 3TO
MO3BOJIUT MOHATH, Kakoi Oyaer yactora ommuOoK. M1 B 3TOT MOMEHT
MOXHO TPHUHATH OOOCHOBAaHHOE PEIIEHUE O TOM, SIBIISETCS JIM 3Ta
4acTOTa OMMOOK TPUEMIIEMOM JIJIsl TOTO 3aJaHus WJIA HET.

NucTpyMeHThI cucTemMbl «be30macHoro moBeieHus 4eaoBeKay —
9TO METOJIbl, MWCMOJIb3yeMble IS MHUHUMU3AIUUA BO3JACHCTBUS
JIOBYIIEK, KOTOPhIE MOMOTAlOT MPEAOTBPATUTh OMIMOKH, COOBITHUS U
WHIIUJICHTHI.
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1. WHcTpyMeHTBI, mOpejaraembie [JIsi HCIOJb30BaHUS Ha
OPEANPUITUH TIEPE]T HAYAIOM BBITIOTHEHUS 3a/1aHUsI

1.1. ITpoBepouHblii auUCT «['OTOB JM $I?7» - 3TO MHCTPYMEHT
CaMOTPOBEPKH, KOTOPBIM UCTIOIB3YETCA Mepe] Ha4aloM BBITIOJHEHHUS
3aJlaHds] HOBBIMU PAa0OTHUKaMM/ €CIHM TMEpEPbIB B pabOTE COCTaBUI
ooJiee 4-X MHEM.

1.1.1.JIuct «l'otoB 1M 4?7» [OOKEH WCHOOJH30BAaTHCSI B
00s13aTEIPHOM TIOPSZIKE B CIydasX OTCYTCTBHS Ha pabodeM MecTe
Oosee 4 nHEW W JOJDKEH HAaXOAUTHCS B OOIIEM JIOCTYIIE B MecTax
MIPOBEICHUS] UHCTPYKTAXKEM.

1.1.2.TIpoBepounniii nuct «['0TOB 1M 5f7» 3amofHAETCS TEpen
BBITIOJIHEHHEM  paboyero  3afaHusi U TO3BOJSIET  OBICTPO
cOKYCHPOBATHLCS HA €r0 BHINIOJHCHUH U YOSIUTHCS, YTO CYIIECTBYET
4eTKOE TIOHMMaHWE 3aJaHus, KOTOPO€ TMPEACTOUT BBITOIHSATS,
MOTCHITMAIBFHO OIACHBIC CUTYyalldd, CBSI3aHHBIE C BBITTOJTHCHUEM
pabouero  3agaHusA, WHCTPYMEHTOB, KOTOpPbIE  HEOOXOIUMO
WCITOJIH30BATh JIJIsl CHUKEHUSI BEPOSTHOCTH OIINOKH.

2. IHCTpyMEHTBHI, UCTIOJIb3yEMbI€ B XOJI€ BHITIOJHEHUS 3aJaHUs:

2.1. OctaHOBHCH U OOpaTUCh 3a MOMOIIBIO — 3TO UHCTPYMEHT,
KOTOpPBIA MCIOJIB3yeTCsl TOT/Aa, KOorjga paOOTHUK HE YBEpPEH, Kak
BBITIOJIHSTh TO WM HWHOE 3aJaHue, KOrJa OH HAaXOAHUTCS B PEKHME
3HAHUU.

2.2. STAR (OcranoBucs, [logymaii, [letictByii, [IpoBeps) - 31O
WHCTPYMEHT, KOTOPBIM 3acTaBiisieT pabOTHHKA CAENATh May3y Mepe
TeM, KaK MPUCTYNHUTh K BBITOJHEHUIO CJICIYIONIETO Iara, mpoOBEPUTh
MPaBUIILHOCTH €T0 BBITTOJTHEHHUSI.

2.3. lllar 3a marom — 3T0 HHCTPYMEHT, KOTOPBI UCIIOIB3YETCH,
eclim pabOTHUK HAxXOJWTCS B peXuMe mpaBwil. s TOTO, YTOOBI
BOCITIOJIB30BAaThCS  JaHHBIM HWHCTPYMEHTOM, HEOOXOJAMMO HMETh
IPOIIeIyPhI, KOTOPHIE COJepKaT B ce0e mpaBuia, YOSAUThCS, YTO 3TO
HeoOXoauMasl TIporeaypa M €€ BEepCHs akTyajdbHa, IPOCMOTPETH
poIenypy U yOSIUTHCSI, YTO BCE TIOHITHO, MPEXKIEC YeM MPUCTYNATh
K BBITTOJTHEHUIO 3a/TaHMUSI.

3. HaOmronenuss 10 cucreme  «be30macHOro MOBENCHUS
YEIIOBEKA

3.1. HaGmomenuss mo BompocaM «be3omacHOro TOBeIEHUS
YeJIOBEKa»  BBITIOJHSIOTCSA IS KPUTHYECKH 3HAYUMBIX TEKYITHUX
3aJlaHuid, HAOJIOJMCHWS  BKJIIOYAIOT MHUHUMAJBHBIE  KPUTEPUHU
(MUHUMAJIbHBIE KPUTEPUU: PEKUMBI BBITIOJHEHHUS! paOOThI, JOBYIIKH,
WHULUAPYIONNE COOBITHS).
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3.2. HaGmromeHuss mpOBOMSTCS Ha  €XKEIHEBHOM  OCHOBE,
COTJIacHO TpadUKy M C 3aMOJJHCHUEM JIMCTa HaOIIOACHUH.

4. AyIUT MHCTpPYKTaxa 1o cucreme «be3omacHOro moBeaeHUs
YeJIOBEeKa» - ayJUT MHCTPYKTa)Ka MPOBOJUTCSA €KEIHEBHO, COTJIACHO
YTBEPKJIECHHOTO Trpaduka OT KaKIOro TMPOU3BOJCTBA C LIEJIbIO
MOBBIIIEHUSI KAauyecTBa MHCTPYKTaxkel 1o cucreme «be3omacHoro
MOBEJICHUS YEJTIOBEKAY.

5. PaccnennoBanue npoucuiecTBUN U aHAM3 KOPEHHOW MPUYUHBI

5.1. Ilpuy  aHanmuM3e  KOPEHHOM  TPUYMHBI  MHUUACHTA,
HEOOXOAMMO TMPOAHATIM3UPOBATH HCMOJIB30BAaHUE HWHCTPYMEHTOB
«be3onacHOro MOBeAEHUS YETOBEKa» B XO/€ BBIIIOJIHEHUS 3aJaHNs.

5.1.1. Ilpu paccinenoBaHUM MPOUCHIECTBUIN U aHAJIN3€ KOPEHHOM
INPUYUHBI TI0 HEOOXOJAMMOCTH IPUBJICKAIOTCS HMHCTPYKTOpa U
COTPYJHUKH MPEINPHUATHS IO TIEPCOHAITY.

Bce 3TM MHCTpyMEHTHI JOJDKHBI HCIOJB30BAaThCS B padoTe
KOKIbIA JIGHb M paccMaTpUBaThCAd B Hadajle CMEHbI B CBSI3U C
BBITIOJIHEHHEM O4YepeHOM palbodeil omeparuu U ¢ yYeTOM pexuma
BBITIOJIHEHUSI pa0OTHI.

I'maBHas wmuccus «be30macHOro TMOBEACHHUS YEIOBEKa» —
MOMOYb paOOTHUKAM pPACIO3HABaTh CUTyallud Ha pabO4YMX MecTax, B
KOTOPBIX BEPOSITHBI ONIMOKH, M CHIKATh WX KOJHUYECTBO, YTOOBI
pabOTHUKU MOTJIM BBINOJHATH paboTy 3(dPexkTuBHO, O€30MacCHO U
Ka4eCTBEHHO ¢ MUHUMAJIbHBIM KOJIMYECTBOM MHIIUICHTOB U MOTEPb.

bubnuoepagus
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SECTION XI. Ecology (Qkonozus)

Jlykenwk E.B., Baaunyaiauna O.E., @exoroBa A.A.
Camapckuii rocy1apCTBEHHbBIN YHUBEPCUTET MyTeH COOOIIEHUS

AKTYAJIBHBIE BOITPOCBI CUCTEMBbI 9KOJOI'MYECKOI'O
MOHHUTOPHUHI A

B nHacrosmiee  Bpemsi  YEIOBEK  CO3HACT  CIIOXKHBIC
ypOAHUCTUUYECKUE CHUCTEMBI, Mpecieayst OJaryro Ieilb — YJIY4IIUTh
YCJIOBHUSl KWU3HH, M HE TOJBKO TPOCTO «OTPAJAUBIIUCE» OT
JUMUTUPYIOIUX (AaKTOpOB, HO U co3AaB il ce0d HOBYIO
HCKYCCTBEHHYIO CpeJy, MOBBIMIAONIYI0 KOM(POPTHOCTH XKU3HU. [
9TOr0  HeoOXoauMmMa  cucTemMa  HAONMIOJEeHUs,  OIEHKH |
IPOrHO3UPOBAHUS COCTOSIHUSI OKPY’KAIOLIEW 4YernoBeKa cpensl. T.e.,
ONTHMH3AallMA OTHOLIEHUN YeJIOBEKa C OKPYXKAIOLIEW Ccpenou,
DKOJIOTUYECKAs] OPUECHTALIUA XO3IMCTBEHHOU JIEATEIIbHOCTH.

B  wmenmsax  oOecrneueHus  SKOJOTMYECKOM  0€30MacHOCTU
HACEJICHUSI KPYITHBIX TOPOJIOB TpeOyeTCs MOJIydYeHHE CBOECBPEMEHHOM
U JIOCTOBEPHOW MHGOPMAIIUU O COCTOSHUU OKPYXKaloleld Cpembl, a
TaK ke ee 00padoTKa 1 aHAJIH3.

OcHOBOM ISl TOCTPOEHUS ~ CUCTEM  IKOJOTHYECKOIO
MOHMUTOPHUHIA, HUCIIOJBb3YEMbIX B HacTosllee Bpems B Poccuiickon
deneparuu, SBISETCS OOLIECOIO3HBIA HOPMATUBHBIA  JIOKYMEHT
(OH/I-86), kOoTOpBI ONpenesieT METOJUKY pacueTa KOHUEHTpalui B
aTMOC()EpHOM BO3JlyX€ BpEIHBIX BEIIECTB, COJEPKAIIUXCI B
BBIOpOCAX MPEANPHUATHN.

CornacHo »TOMY JOKYMEHTY, HOPMBbI MpeIHA3HAYEHBI IS
pacuera MOpPU3EMHBIX  KOHIIEHTpalUuid B JIBYXMETPOBOM CJIO€ HaJl
MMOBEPXHOCTHIO 3€MJIM, 4 TAaKKE BEPTUKAIBHOMY PAacCIpEICIICHUIO
KOHIEHTpAaMii. DTUM JOKYMEHTOM OIPEACIISIIOTCS Pa3IMYHbIE BHUIbI
HUCTOYHUKOB BBIOPOCOB, MPOU3BOJIUTCS HUX KiIacCU(DUKAIMSA TI0
pasMepam, BbICOTaM, TeMIepaType. 37IeCh K€ IMPUBEICHA METOIMKA
pacuyeTa MpPU3EMHBIX KOHIeHTpanui 3B, ucxoas u3 maHHBIX 00
WCTOYHHMKAX BBIOPOCOB (pemraercs mpsMas 3agada), a TakKe
ompesielieHa METOJWKAa pacueTa MPEAeIbHO JOMYCTUMBIX BBIOPOCOB
(ITAB), ucxonst U3 ypoBHS MaKCUMAJIbHO JOMYCTUMOM MpeNesIbHOM
KoHieHTpauuu 3B (oOpaTHas 3a1a4a).

[Ipu paccMoTpeHMH METOAOB PELICHUS MPSAMOU 3aa4d MOXKHO
BBISIBUTh MHOTO HEJIOCTAaTKOB, CBSI3AHHBIX C MOTPEIIHOCTAMH
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MOJICIUPOBaHUs (OYEHb YacTO MpH pacyeTax JUisl OMNpeAesICHUs
KO3((HUIIMEHTOB TIONMPAaBKK HCIOJB3yeTCs TpaduuecKuid MeTon),
UTHOPUPOBAHUEM  MOCTOSHHO  HW3MEHSAIOLIUXCA  TEMIEPATYPHBIX
YCIIOBUA B TEUYEHUE CYTOK, H3MEHEHUS METEOPOJIOTHYECKOU
oOcTtaHOBKM. BrnusHue penbed)a MECTHOCTH YUYUTHIBAETCS BeChbMa
NpuOIU3UTENBHO, TaK e, Kak u 3acTtpoiika. Kpome Toro, He
YUYUTBHIBAETCSI HEPUTMUUYHOCTH PaOOTHI MPEANPUATHI, KaK CyTOYHas,
TaKk U Ce30HHas. He yuuThIBaeTCS BIIMSIHUE 3€JIEHBIX HACAXIACHUUN
(mapkoB, Jecomosioc). BrnusHue OOJBIIMX BOJOEMOB  OKOJIO
MOJICIIUPYEMBIX 0OBEKTOB BOOOIIIE TAK)KE HUKAK HE YUYUTHIBACTCSA, IIPU
TOM, YTO MPAKTUYECKH JIFOOOM POCCHICKHUI TOpOJ PACIONOXKEH Ha
peke. Peka, mope, win 0OJIbLIOE 03€pO JOCTATOYHO CYIIECTBEHHO
ONPEIEIAIOT KIUMAT B MECTHOCTH, MPUJIEratolIel K BOJIOEMY.

B psane pabor [2,4] ObuM chaenaHbl TONBITKU YJIYYIIUTh
CUCTEMY PacyeTHOr0 MOHUTOPHUHTIA. B 4acTHOCTH, 3TO OBLJIO BBI3BAHO
onbITOM  YepHOObUIS, KOTOpBI  MOCTaBWJI  MOJ  COMHEHHE
ymo3putenbHbie kKoHuenuuun OHJI-86, u npuBen k BoIpaboTKe Ooliee
ruOKOil CTpaTerud B OIICHKE BO3ACHCTBUA BBIOPOCOB aTOMHBIX
IEKTPOCTAHIMI HA OKPYKAIOIIYIO Cpely, HalleAlled CBOE
BbIpaxkeHue B [4]. B HeMm, mnoxanyii, BIEpBbIE B OTEYECTBEHHOMU
NPAaKTUKE, MOCIEAOBATEIbHO BHEIPSETCSl KOHIENUUS, CYyTh KOTOpPOU
Kparko MOXHO c(hOpMYyJIUpOBaTh Kak "KaXI0Ml pacdyeTHOW METOJIMKe
cBoe MecTo". MHaye roBopsi, HEOOXOAUMOCTh NMPUMEHEHHUS TOrO WIIU
WHOT'O PAaCYETHOrO aJrOpuTMa CTABUTCS B 3aBHCHUMOCTb KakK OT Kjacca
perraeMoi 3ajauu, Tak U OT HaJIM4YWsS HEOOXOIUMOW JUIS ITOU IIENH
uH(pOpMaIIUK.

[TprurHbl HEeM30€KHOTO B OYIYyILIEM PacIpOCTPaHEHHS TOJ00HOM
CTparerMd Ha TakKOe€ BAKHOE HAIPABICHHE B MNPUPOJOOXPAHHON
JEeSITEbHOCTH, KaK OXpaHa arMocgepbl, BIOIHE OYEBHIHBI Ui JHOOOTO
CIIELMAINCTA, Oojee WM MEHEE 3HAKOMOTO CO CJIOXKHBIMH IPOIECCaMuU
nepeHoca, pacceMBaHus U TpaHchopMmalMd npuMecel B atmocdepe.
[lonoOHbIE TpoLIECCHI, KakK IMOKa3bIBA€T OIBIT, BECbMa HEMPOCTO
noAjaroTes (hopManu3ali, U UX HEBO3MOXKHO OMHCHIBATH C MOMOIIIBIO
KaKOW-TO OJHOW pPaCUeTHOM CXEeMbl, Kak Obl XOpoIllla OoHa He ObLia.
OcHoBHOM  mpoOjemMol  371eCh, OJHAKO,  SBISETCS  TO,  4TO
MHOTOBapMAaHTHOCTh ~ aHaIM3a —  aTpuOyT  CKOpee  Hay4yHOro
VCCJIEIOBAHMS, YEM MHXKEHEPHOU AesTenbHOCTH. [0 3TOM mpruuumHe ero
NPOBEACHNE HY/KAAETCS B OYEHb CEPHE3HOM METOAMYECKOM 00ECIIEYEHUH.

DTO 00CTOSTEIILCTBO MPUBOIUT K HEOOXOAUMOCTH CO3/IaHUS TaKHX
ATOPUTMOB M TaKUX CUCTEM HX HH()OPMAIIMOHHOIO OOECIEUEHHUH,
KOTOphI€  MO3BOJSUIM  Obl  CHEIMAIMCTAM-TIPAKTUKaM  TOJIy4YaTh
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MHOTr00Opa3Hble U HENPOTHUBOPEUMBBIE PE3YJBTATHI MO OLEHKE BIUSHUS
aHTPOTOTEHHBIX BHIOPOCOB B aTMOC(hepy Ha KAYeCTBO KU3HU HACETICHUS
B paMKax HEKOTOPOro 3aMKHYTOTO MH(OPMAIMOHHOTO MPOCTPAHCTBA |3,
7].

Bmecre ¢ 3TMM npakTHKa NPUPOJOOXPAHHOM JEATEIIBHOCTU C
KaX/IbIM TOJIOM BBIJIBUT'A€T BCE HOBBIE M BCE 0OJiee CIIOKHBIE 3a/1a4H,
TpeOylolMe JJIi CBOEr0 pelICHHs MPUBJICYEHUS] CHELUAIUCTOB W3
pa3nuuHbIX obmacted 3HaHUsA. OTCIO/la HEM30EKHO BBITEKAET BA)KHOE
HaNpPAaBJICHUE JIEATEIBHOCTH MO CUHTE3Y ITHX 3HAHUN U TEX WM UHBIX
UHPOPMAIMOHHBIX ~ TEXHOJOTMH B (opMe  HMHTErPUPOBAHHBIX
KOMITBIOTEPHBIX CHCTEM.

OnmHuM U3 BapUAHTOB PEIICHUS 3TOM POOJIEMBI  CTaJT SKOJIOTUUSCKHUIA
nporpamMmmeblii  koMiuieke  ZONE,  CO3maHHBIA  COTpYyJHUKAaMU U
TIPETOAABATEISIMA Poccuiickoro TOCYIaPCTBEHHOIO
TUIpOMETeoposioriyeckoro  mHerutyra [5].  IlepBoHayanbHO — permianach
TEXHOJIOTMYECKas, a He TMPUPOJOOXpPaHHAsT mpoldiemMa [jig Tropoja
3eneHorpana. beuta mocrasneHa mpobiema mpocyera pa3MyHbIX BapHaHTOB
PACTIOJNIOXKEHHsT BO3MyX03a00PHBIX YCTPOUCTB I LIEXOB C OCO00 YHMCTHIM
IPOM3BOZICTBOM, I7IE M3TOTABIMBAIMCH KOMIIOHEHTBI MUKPOCXEM.

B nmponecce co3naHus M 3KCIUTyaTallMyd 3KOJOTHYECKOIO ITyHKTa
KOHTPOJISI Ha MEPBOM 3Tare OblIa perieHa BaKHEeHIasi TEXHOJIOTHYecKast
3aj1a4a - pealrn30BaH B MHXEHEPHOM BapUaHTE METOJ CTOXaCTUYECKOTO
MoJenupoBaHusa TypOyneHtHod auddys3un (Meron Monrte-Kapno) -
HauOoJiee YHMBEPCAJIbHBIM W3 CYIIECTBYIOIIMX METOJIOB pacyeTa
TypOyneHTHON AudQy3un MPUMECH, TTO3BOJISIONTNN MPOBOIUTH PaCUEThI
B IPOCTPAHCTBEHHBIX O0JACTAX CO CJIOXHBIMU TpaHHWIaMHU (K TaKuM
00JIaCTSIM M OTHOCUTCSI TOPOJICKAsl WIIM MPOMBIIIIEHHAs 3aCTpoiKa). XOoTs
ATOT METO/1 AOCTATOYHO HIMPOKO UCIOJIb3YETCs, OH ABJSETCS O€3yCIIOBHOM
MPEePOraTUBOM HCCIIEIOBATEIILCKMX MOJIEIEH, TOCKOJIbKY TpeOyer s
CBOETO MCIOJIb30BAHUS BBICOKOTO OBICTPOAECHUCTBUS U 3HAUUTEIILHOM 110
o0beMy omnepatuBHOW mamsith OBM. OOmiasi mocrtaHoBKa 3agaud U
OCHOBHBIE 3JIEMEHTBl €€ KOMIIBIOTEPHOW pealn3aliid JOCTaTOYHO
MOJIPOOHO U3JIOKEHBI B [2].

BaxHO TOAYEPKHYTb, YTO MMEHHO MPOrPaMMHBIE MOYJIH,
peanmsyromme Metoa Monte-Kapno, [BIsStOTCS sIIpOM HPOrpaMMHOTO
KOMILJIEKCa, a OCTaJIbHbIE, BOOOIIE TOBOPSI, JIMIIb €ro "oOcmyXuBatoT" B
UH(OPMAIIMOHHOM OTHOIIEHUH.

[Ipn ucnonb3zoBanuu DIIK ZONE, pe3ynbpTarsl, MOJTy4YEHHBIE
pacyeTHBIM IyTEM, IMOKA3bIBAIOT 00Jiee JOCTOBEPHYIO KapTHUHY, YeM
pu ucnosb3oBannu OH/JI-86.
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Ho npu ucnonp3oBanuu U TOM U APYroil METOAUK COBEPIIEHHO
HE YYUTBHIBAETCS] TPAHCTPAHUYHBIN MEPEHOC 3arps3HSAIONIUX BEIIECTB.
HackonbKo CylllecCTBEHEH TPAHCTPAHUYHBIA IEPEHOC U KaK OH BIIUSIET
Ha DJKOJOTHYECKYIO OOCTAaHOBKY B PErMOHE MOXHO CYIUTh IIO
CJIELYIOLIUM [TPUMEPAM.

Cuuraercsi, 4YTO 30HA, HAa KOTOPOM BBHINAJAIOT TMHLJICBHIC
YaCTUYKH, BBUICTEBIIME U3 JBIMOBOUN TPYyObI, COCTaBiseT OKoJo 30
pasmepoB TpyO. I[lomyuaercsi, uro Tpyba BbIicoTOM 200 METpOB, B
3aBUCHUMOCTH OT METEOYCIOBHI, MOYKET IOCHIIATh MEIMJIOM 30HY
paauycoM B IIeCThb KuioMeTpoB. Paccrosnue, Ha KOoTOpoM OyAyT
HAOMIOAAThCS BBIMAJACHUS 3arpsA3HSAIONIMX BEIIECTB, 3aBUCUT OT
MHOTHX (DaKTOPOB: BBICOTHI TPYObI, CKOPOCTH BETpa, CKOPOCTU U
00BEMHOI0 pacxoja BbIOPACKIBAEMOr0 ra30BOr0 MOTOKA, COACPKaHUS
B  HEM 3arpsA3HSIOIMX BELIECTB W JAPYIrux yciaoBuu. Jlaxe
BEHTWISIIMOHHAS BBITSDKKA HA KPBIIIE YETHIPEXITAXKHOTO 3aBOJCKOTO
KOpIyca MOJKET paccesiTh 3arpsA3HSIONIME BEIIECTBA B Ta30BbIX
BBIOpOCax B pajuyce OJHOro Kuiomerpa. Yem Bbilie Tpyda, Tem
Oomnpllie apean paccesHuA. | WraHTCKHE MPOMBIIUICHHBIE TPYOBI
"3a0pachIBalOT" 3arps3HSIONIME BEIIECTBA HA HECKOJIBLKO KHJIOMETPOB
BBEPX, a 30HA UX PACCEUBAHUS MOXKET COCTABIIATh COTHU KUJIOMETPOB.
DTO W ecTb TPaHCTPAHUYHBIA TIEPEHOC, KOTrJla BbIOPACHIBAEMBIC
BEIIECTBA OCEJAIOT HAa OTHAJICHHBIX TEPPUTOPHUSAX, a YacCTO Ha
TEPPUTOPUAX coceaHuX rocyaapcts. [1o HekoTopbiM pacueram, CILIA,
noTpeOsis TPETh MHUPOBBIX PECYPCOB, BBIOpachIBalOT B aTMochepy
MOJIOBUHY  3arpsi3HSIIONIMX ~ BEIIECTB  OT  BajoBOro  oObema
aHTPOTIOTCHHBIX BBIOPOCOB Ha 3emje. 3HAUWTENbHAasT WX YacTh
OCeaeT Ha TEPPUTOPUU COCEAHUX CTpaH. HekoTopble CTpaHbI
CTPaJlalOT OT 3arpsI3HSIONIMX BEIIECTB, KOTOPbIE UM JOCTAIOTCS OT
WHyCTpUAJIbHO pa3BUTOroO cocena [1, 6].

Ha ocHOBaHMU BBIIIEU3IIOKEHHOTO, MOXKHO CJI€JaTh BBIBOJ O
HEOOXOJIMMOCTH CO3JIaHHUSI CUCTEMBbI IKOJOTHYECKOT0 MOHUTOPHUHTA
KPYITHOTO TOpOJa, IEUCTBYIOIIEH HE HAa OCHOBE PACUETHOM MOJIEIIH, a
Ha OCHOBE pEAIbHOM 3KOJOTHYecKON OOCTaHOBKH, MOJYYEHHOW B
pesyipTaTe 00paOOTKM JaHHBIX O 3arps3HSIONIMX —BEIIECTBAX,
MOJYYEHHBIX CO CTallMOHAPHBIX W MEPEIBUKHBIX 3KOJIOTUUYECKUX
MOCTOB HAOJIIOICHMUSI.
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1 2
Ierpenko E.H., "Konuuna A.1O., ’Bacuines A.B.
1acn1/1paHT; 2Ka,HI[I/II[aT XUMHYCCKUX HayK, JOLCHT,
*IOKTOp TeXHUYECKHX HAYK, Tpodeccop

DOI'BOY BO «CamI'TVY»

UCCJIEJOBAHUE ITPOIIECCA Y PASPABOTKA
TEXHOJIOTUYECKOMW CXEMbI OUMCTKH CTOYHBIX
BOJI, 3ATPSI3HEHHBIX HOHAMM MEJIA 1 ’KEJIE3A,
C NOCJEAYIONEN YTUJIN3AIIMENA OTXO/10B
®UTOMACCHI C IPUMEHEHUEM SKCTPAKIINA

OCHOBHBIMU HaNPABJICHUSIMU BO3JCHCTBHUS Ha OKPYKAIOIIYIO
Cpely CUMTAIOTCS aHTPOIOTEHHAs W TeXHOTeHHas Harpy3ku. OmaHuM
U3 TMyTeHd BIUSHUS SBISETCS 3arpsA3HEHUE BOJHBIX PECYPCOB
TOKCHYHBIMH BEIIECTBAMH, HAMpPUMEp TSOKEIbIMU Metamamu. J[ms
pellieHrsT JaHHOW mpoOjemMbl OBUIO MPEMIOKEHO HCCIIeI0BaHNE
POIIECCOB (PUTOpPEMETUAIIMU C HCIIOJIb30BAaHUEM BBICIIMX BOJHBIX
pactennii Ha mnpumepe Inoaen Kanajackoit (Elodea canadensis),
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HarpaBiieHHOe Ha wu3BiedeHue wuoHoB wmeau(ll), sxemeza(lll) c
MOCJIETYIOIEH IKCTPAKIMEH HAKOIIEHHBIX KOMIIOHEHTOB C TTIOMOIIBIO
pacTBopa COJITHOW KHCJIOTHI. J[OCTOMHCTBAMHM TakoOro IOJAXO0Ja
SBIIIETCSl HWCIIOJB30BAHME JOCTAaTOYHO JEHIEBOTO Marepuana s
OUYUCTKU CTOYHBIX BOJi (OMOMacchl), BO3MOXXHOCTh W3BJICUYECHUS
IICHHBIX KOMIIOHEHTOB U BO3BpAlllCHUE HUX B MPOU3BOJCTBEHHBIN
MPOIECC, a TaK € MNPEANOCHUIKM K MOBTOPHOMY HCIIOJIb30BaHUIO
OoTpabOTaHHOW OMOMAacchl Kak copOeHTa, 3a CUET CBSI3YIOIIUX
BEIIECTB.

HccnenoBanue coCTOSIIO U3 CIEAYIOMIUX CTAWN:

— duropeMennanus MOJEIbHBIX PAaCTBOPOB MEIU M KEJIE3a C
KOHIIeHTpauue 0,5 Mr/m B TeYeHHUE BpPEMEHHU, NPU KOTOPOM
HaOJII0AaeTCsl MAKCUMAJIbHBIN MpU BocnpousBeAaeHuu 3dpdexr, — 10
munyT [1, 2, 3].

— [loaroroBuTenbHas CTaaus — CyIIKa OMOMACCHI.

— DKCTpakiysi MOHOB MEM U KeJie3a ¢ MOMOIIbI0 pacTBopa 1H.
HCI B TeueHne BpeMeHH, IPH KOTOPOM HAOJIIOIAETCSl MAaKCUMAJTbHBIH
npu BocrpousBeaeHuu 3P dekt, — 10 munyT [1].

— DOKCTpakuus HOHOB TSDKENBIX METAIOB W3 PACTCHUM, HE
y4acTBOBABILHUX B Mpoiiecce Gpuropemenuaryu [1].

— IHop6op obopy0BaHMs 1JIsl JAHHOTO TpoIecca.

OCHOBHBIMU ~ pe3yJIbTaTaMH HAay4yHOW pabOThl  SIBJISIFOTCS:
yCIelIHasl anpooaius METOAUKH SKCTParupoBaHUs HMOHOB TSKEIIBIX
METa/uIoB W3 (UTOMACCHl Ha MpUMeEpe OOIIEro jkeies3a; CO3JAaHHe
METOJAMKNA MaTEMaTUYECKOW 00pabOTKH Pe3yIbTaTOB IKCIIEPUMEHTA C
MOJIyYCHUEM BEIIMYMH aKTUBHOCTH OMOMACCHI, KaKk COpOEHTa MOHOB
MEIu W OKele3a, CpaBHEHHWE OTUX BEJIMYMH C Pe3yJbTaTaMu
npeapaymux JKkcnepuMentoB[l, 2, 3]; a Takxke omnpeacieHue
«(pOoHOBOTOY» COJIEpkKAHUSI MOHOB MOJITIOTAHTOB B Diojiee Kananckoi;
pa3paboTKa TEXHOJOTHMYECKOW CXEMBI Mpoliecca OYUCTKH CTOYHBIX
BOJI, COJIEpKAIlUX HCCIeIyeMble KOMIIOHEHTBI, C IOCIeIyIoIIei
yTHIA3AIMed OTXOJ0B OMOMACCHl 3a CYET IKCTPArupoOBaHUS HOHOB
TSDKEJIBIX METaJIIOB.

beimo BeIIBIEHO, YTO cpemHsis A(PEKTUBHOCTH mMmpolecca
dbuTopemMenrai MPU MaJIOM BPEMEHH B3aUMOJCHCTBHUS MO MEIH
cocraBuwia 70,87%, a mo xenesy 58,50 %, uto sBisiercs OoJiee
BBICOKMM TIOKa3aTeJeM B CpaBHEHUU C (uropemeauanueit Oosee
KOHIICHTPUPOBAHHBIX PACTBOPOB U TIpu  Oojiee  IJIUTEIHHOM
B3aMMO/ICHCTBUS pacTeHHUs ¢ mojutroTanToMm [1, 2, 3].
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Cymka Ouomacchl TIOKaszajlia, 4YTO CpeAHsis BIAXKHOCTb
ouomaccel  Ononen Kananackoit Bwicoka m cocrtaBisier 96,40% (1o
UTOraM BCEro wuccienoBaHus). Ha ocHOBE 3TOro MOXXHO CHAENAThH
BBIBOJI, 4YTO IIPU HCIOJB30BAHUU JAHHOTO BBICIIETO BOJHOTO
pacTeHHsl Ha MPOM3BOJICTBE JJIsl JOOYUCTKU BOJBI C MOCJEAYIOIIEH
yTUJIU3AIMed €ro OCTaTKOB W HW3BJICYEHUEM IICHHBIX KOMIIOHEHTOB
CTaJusl CYIIKU HE0OX0oIuMa.

Cpennsisi apekTuBHOCTh 3KCTpakiuu woHOB Menu (II) wus
ouomacchl Dno-nen Kanajackon ¢ MCIOIb30BaHUE JICITUHOPMAIBLHOTO
pacTBOpa COJITHOM KHUCJIOTBI cocTaBisaeT 56,54 %, a MOHOB kelesa
73,89%.

Maremaruueckasi 00pab0TKa pe3yabTaTOB, KaK HACTOSIIIETO, TaK
U TpeApIAyluX 3KcnepuMeHToB[1l, 2, 3] mo3Boymia OnpeAcianuTh U
OIICHUTh aKTUBHOCTh Jnoaeu Kananckoil kak copoenta meau (II) u
oOmiero »xene3a. AKTHUBHOCTh MCCJIEIYEMOTO BBICHIETO BOJHOTO
pacTeHMsl IO OTHOIICHUI0 K MeIu cocTaBwia 512 MKr/r, 4to B
CpaBHCHMH ¢ Oosee paHHUMH [l]  umccaeqoBaHMSAMU  SIBISETCS
BBICOKMM TIOKa3aTeJleM W OTpakaeT TOT, (HaKT, UYTO YyCIOBHUS
IKCIIEPUMEHTA TO0J00paHbl ONTUMAIBHO M TO3BOJSIOT TMOJIYYUTH
BBICOKYIO A((EKTUBHOCTh MPU MaJBIX pacxojax OWoMacchl H
3arparax BpeMEHH. AKTHUBHOCTH Onoaeu KaHaiackoW mno »kene3y
coctaBuia 414 MKr/r, 4TO B CpaBHEHUU C SKCIEPUMEHTAMU B APYTrUX
YCIOBUSIX [2] TIOKa3bIBa€T BBICOKYIO aKTUBHOCTh, a 3HAYWT,
BBIOpAHHBIC YCIOBHS MOKHO CYUTATh ONITHMATbHBIMH.

Ha ocHoBaHuu sKCieprMEHTANBHBIX JaHHBIX ObLTa pa3paboTaHa
TEXHOJOTMYECKass CXeMa JJIsl OYUCTKU CTOYHBIX BOJ, Ha NIpPUMEpE
raJlbBAHUYECKOTO0 1I€Xa [0 HAHECEHUI0 MEIHOr0 TOKPBITUS C
HCIIOJIb30BAaHUEM CEPHOKHCIIOTO MEIHOTO iekTposuTa [4, 5]. lanHas
CXeMa OTJIMYAETCS OT CYIIECTBYIOIIUX TEM, YTO Ha CTAJUU IOOYUCTKU
ucrons3yercss  ¢utopuabTp ¢ 3arpy3koil w3  00BEKTa
AKCIIEPUMEHTAJIBHOTO HCCleaoBaHus — Onoaeu Kanajackoi, a st
YTUJIU3ALMU OTPabOTaHHOM OHMOMAacChl MPEAYCMOTPEH JKCTPAKTOP,
MO3BOJISIIOMINNA ~ W3BJICKATh HAKOIUJICHHBIE OWOMAaccod  TsDKEIbIe
MeTauibl. CxeMa npeacTaBieHa Ha puc. 1.
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PI/ICYHOK I — Texnojorundeckas cxeMa OYUCTKHU CTOYHBIX BOJ
C IPUMCHCHHUCM q)HTOTCXHOJIOFI/Iﬁ

B pe3yybTare UCCIICTIOBAHUS ObLIH MOJTYyYEHBI
AKCIIEPUMEHTANIbHBIE  JTaHHBIE 00 A()P(PEKTUBHOCTH  MPOIIECCOB
dutopeMennanuu ¢ HCHOJb30BaHWEeM Onojen Kanaackoit w
sKCTpakuuu pactBopoM 0,1H. CONSTHON KHCIIOTBHI, B TOM YHCIE ObLia
COCTaBJIEHA TEXHOJOTMYECKass CXE€Ma OYUCTKM CTOYHBIX BOJIbI,
3arpsisHeHHbIX noHamu menu (1) u xenesa. Pe3ynbTarsl HacTosIIero
WCCIIEIOBAHUS TO3BOJISIIOT CAEIaTh BBIBOJ O IEPCIEKTUBHOCTH
NpUMEHEHUsT  (UTOTEXHOJIOTMH, a  HMMEHHO:  BO3MOXXHOCTh
WCIIOJB30BAHUSI  BBICHIMX  BOJHBIX  pPACTEHUM  KakK  3arpy3ku
dbuTodunpTpa, ¢ MOCIACTYIONIUM HU3BJICUEHUEM HAKOIUICHHBIX IIEHHBIX
KOMIIOHEHTOB JUIsl JAJIbHEHIIEr0 UCHOJIb30BAHUS B TEXHOJIOTUYECKOM
nporuecce. BaxkHO OTMETUTH, UTO CTAHSI HKCTPAKLIHUH KPOME CaAMOM
peKynepanuu  TSOKEIbIX  METaIOB  CO3JAa€T  MOPEANOCBUIKH K
MOBTOPHOMY HCIIOJIb30BaHUIO OTPAOOTAaHHON OMOMAacChl Kak copOeHTa
3a CYET M00aBJIEHUSI CBS3YIOIIMX BEIIECTB U PACIIMPSIET TPaHHUIIBI
WCCJIEIOBAHUN B JIAHHOUW 00JIACTH.

Jlumepamypa
1. Ilerpenko  E.H.  BemycknHas  kBaiudukanuvoHHas  pabota
«YTunuzauss OTX0I0B Ouomacchl, 0Opa3yloIIMXcs B IIpolecce
dbuTopeMenuanuu CTOYHBIX BOI», 2016 T.
2. Kapnynuna E.JI. Bemycknas — kBanu@ukanuoHHas  pabota
«IKCIIEpUMEHTAJILHOE HCCIIEIOBAaHUE IPOLlEcCCa OYUCTKUA BOJBI C
MCITO0JIb30BAaHUEM BBICIIMX BOJHBIX pacTeHuii», 2014 r.

90



3. TI'angeea O.®. Vcnonap3zoBaHue MakpoPHUTOB IS OYUCTKU BOJBI —
dbutopemenuanus (Ha npumepe Ypyru MytoBuaTtoir U Dnojaeu
Kananckoii) [Tekcr] /O.®. TammeeBa, E.H. Ilerpenxo, A.IO.
Komuuna //  COOpHUK TpydOB WIECTOTO  MEXKIyHapOIHOTO
IKOJIOTUYECKOTO KOHTpecca (BOCBMOW MEKIyHApOJIHOW HAydHO-
TEXHUYECKON  KoH(pepeHIuH) «IKojJorusi U 0e30MacHOCTh
KU3HEJCATCIILHOCTH TPOMBINIJICHHO TPAHCIOPTHBIX KOMILIEKCOB
ELPIT 2017, 20-24 cents6ps 2017r., rr. Camapa-Tonbartu, Poccus:
M3parensctBo «k ELPIT», 2017 T.2, ¢. 26-29.

4. Bunorpago C.C. «Opranuzanus rajbBaHHYECKOrO MPOU3BOJICTBA.
O6opynoBaHue, pacueT Mpou3BoOJIcTBa, HOpMHUpoBaHue» 2005 r.

5. Koporun A.U. TexHonorusi HaHECEHHS TATbBAHUYECKIX MMOKPBITHI:
VYueb. [Tocobue  nns cpe. [Ipod.-TexH. Yuununr.-
M.:Boicr.iik.,1984. —200c., ¢ . —(Ilpodrexobpa3zoBanue).

91



